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OT PEJAKTOPOB

HU. C. Ilkaoeckuii o Bceaennoil, sicusznu, paszyme

Astop kHuru Hocud CamywmmoBuy IlIkmoBckuii — BbIHAOMIUIACS acTpOGU3NK, UWICH-
koppecnoHaeHT AkamemMun Hayk CCCP, uien MHormx 3apyOeXHBIX aKaueMHil, OKa3aB-
I 3aMeTHOE BJIUSHWE Ha pa3BUTHE acTpodU3MKM BTOpod mMosoBUHB XX Beka. OH
SIBJISIETCS CO3/IaTeNieM KPYIHOM NIKOJbI BCEBOJHOBOW 3BOJIOIMOHHOW acTpO®W3WKU, aB-
TOPOM COBPEMEHHOW TEOPUM COJTHEYHOW KOPOHBI, OCHOBOIIOJAralolux paboT mo ¢usuke
MEX3BE3IHOM Cpelbl Ha OCHOBE MAHHBIX aTOMHOM W MOJEKYJISIDHOW pPamrOCTeKTPOCKO-
MMM, O CBSI3M KOCMHUYECKUX Ma3epoB ¢ 00JacTIMM 0Opa3oBaHMs 3Be3l M TUIAHETHBIX CH-
cTeM, 00 3BOJIOIMU 3Be3l OT TJIaBHOMW MOCIEAOBATEILHOCTH Yepe3 CTAluIo KPacHBIX TH-
TaHTOB K TJIAHETAPHBIM TYMaHHOCTSIM M O€bIM KapiauKaM, O pPa3BUTUU KOCMHMUYECKHUX
B3PBIBOB CBEPXHOBBIX 3BE3M U SIACP TaaKTHK, O PETMKTOBOM KOCMOJOTHYECKOM M3JTyue-
HMM ¥, HakKOHell, o TpobiieMe XM3HU BO BceneHHoOM.

H. C. lIknoBckuit ponuicst 1 urons 1916 r. Ha YkpauHe, B ropone I'myxose. OKOH-
YUB IIKOJY-CEMUJIETKY, OH paboTaeT JECATHUKOM Ha CTpPOMTEeNbCcTBe baiikano-Amypckoii
xene3Hoil noporu, B 1933 r. mocrynaer Ha ¢u3uKo-MaTeMaTuyecKuil dakynbreT Bragu-
BOCTOKCKOTO YHMBEpPCUTETA M 4Yepe3 IBa Toja MepeXOoAuT Ha (U3MYecKuii GakyibTeT
MTY. B 1938 r. mojnomoro ¢wusuka-onTuka TPUHUMAIOT B acMUpaHTypy Ha Kadeapy
actpodusuku B ['ocymapcTtBeHHBIN acTpoHOoMuYeckuit mHCTUTYT M. I1. K. IllTeprbepra
nmpu MI'Y, ¢ KoTopsIM B IajbHEWIIIeM OH ObUT CBSI3aH BCIO CBOIO XM3Hb. Jlajee Havyayio
BOWHBI, 9BaKyalus B Amixabajn (M3-3a TUIOXOTO 3peHUsT He B3sJIM Ha (PPOHT), BO3Bpallle-
Hue B MockBy, B TAUII, n MHOTHE TOOB Ha IepeIHUX (POHTAX PEBOJIOIUM B aCTPOHO-
MU, HayaBIIecs B MOCIEBOCHHBbIE Tonbl. HempepblBHO, CO BpeMEHM OCHOBaHMs, OH BO3-
mIaBiasl otaen actpodumsuku B MHctuTyTe KocMmueckux wuccaemoBanuiit AH CCCP
u otnen paguoactpoHomuu AU, On ymep B Mockse 3 mMapra 1985 r. oT HeoxumaH-
HO HacTymuBIIero nHcyabta. OH Bcerna ObUT MICKPEHHUM U JTOOPBIM YEJIOBEKOM C TIy0o-
KUM aHATUTUIECKUM YMOM, HEMCCSIKaeMbIM IOMOPOM, XXMBBIM U OOIIUTEIbHBIM XapaKTe-
poM. bBonblioit TamaHT ero Kak ydeHoro u ¢wuiocoda, OPUTMHAIBHOCTh MBICICH
M TPOCTOTa UX M3MOXEHUS, TeMIIepaMeHT opaTropa U OJaroXenraTebHOCTh K XKaXAYIIUM
3HaHWI, MHOTOUYMCIIEHHBIE BBICTYIUICHUS TIepel CelMaTUCTaMyd M IIMPOKOW ayaMTOpHei
CHUCKaJIM €My IHUPOYANINyI0 N3BECTHOCTh KaK B HAYYHBIX KPyrax, TakK M Cpenu ydJameics
MOJIONCXH, CTYIEHTOB, aciupaHToB. Haumbosiee XapakTepHBIMHM €ro 4YepTamu ObLINM Oec-
NpeneNbHBI MHTepec K (akTtaM, TOWCK TJIaBHOTO, JI0G0BH K TMPOCTOTE B MOHUMaHWH
SIBICHUI TIPUPOMIBI, CTpeMJIEHWE BCerna ObITb Ha TiepelHeM Kpae.

Ero wHTepec K mpobrieme XW3HU BO BceneHHOM, MO-BMAMMOMY, Havalcsi C COBMECT-
Hoit ¢ B. M. KpacoBckuM pabGoThI, CBSA3BIBaBIIEil KaTacCTPOGHUECKYIO TMOEIb PEerTHUINIA
C TIOBBIIIEHWEM KOPOTKOBOJIHOBOTO M3JTYYeHUsI, OOYCIOBJIEHHOTO B3PBIBOM OJMKaifleit
cBepxHOBOIi. Pabora Obina monoxeHa Brepsoie B 1957 r. B TAWII u BbI3Bana mMpokuit
pesonanc. 3atem WM. C. llkmnoBckuit B 1958 r. yBieKcs rurnore3oii 00 MCKYCCTBEHHOCTH



CcyTHUKOB Mapca. AHoManbHOe TopMoxkeHne Poboca Tpu IBUKEHUM O OpOUTE 3acTa-
BJISLIO TIpEJIoJiaraTh OYeHb Majylo ero IMJOTHOCTh WJIW JaXe MyCTOTy BHYTpU. s moma-
TBepxKaeHus tunote3bl B TAMII Obul Havat maxe creuMalbHBIA TMPOEKT, Mpearnosararo-
muit  u3Meputh auamerp @Doboca ¢ TOMOIIBIO MEPBBIX MEXIJAHETHBIX CTAHIIUM,
HamnpaBisieMblx K Mapcy. OrpoMHOe BIMSIHUE Ha pa3BUTUE MHTepeca K MpobjemMe XU3HU
Bo BceneHHOI oOKazajo Hayajlo KOCMMUYECKHMX HCClenoBaHUi W myonukauuss B 1959 r.
B xxypHajie «Nature» ctatbu JX. Kokkonum m ®. MoppucoHa, mpemjaramoiieii HavyaTb
TMOUCK MCKYCCTBEHHBIX cUTHajoB Ha BojHe 21 cm. [lepsas crtathst M. C. IIknoBckoro
B TOIf Xe 06ylacTi onmy6uKoBaHa B XypHane «[Ipupoma» Ne 7 3a 1960 r. OHa mpuBemeHa
B npwioxenuu 1. IlepBoe usganune KHUTKU «BceleHHas, X1U3Hb, pa3yM» BbIILIO B 1962 T.
KHura okasajga 3HAYMTENIbHOE BIWSIHME HAa camble IIMPOKHWE KPYrW 4WTaTeleid B Hallei
cTpaHe W 3a pyoexoM. B mpuioxeHuu I K aToMy 6-My M3IaHUIO MBI TIPUBOAMM OTDPBIBKU
u3 BocrioMmuHanuii M. C. LIkioBckoro o ToM, Kak co3iaBajiach 3Ta KHWUTA, U O TMEPBbIX
roJiax CTaHOBJIEHUsI TIPOOJIEeMBbI MOWCKa XWU3HM BO BceneHHoii. Ywurarenb, KOHEUHO, 3ame-
TUT, YTO 3TU BOCIIOMMHAHMS HAINMCAaHBI B CTWJIE JIUTEPATYPHBIX 3alUCOK M 3aMETHO OT-
JIMYAIOTCST OT OOIIero TeKCTa KHUTU W ABYX crtateii. B mpunoxenuu Il mpuBogutcst mo-
CJIeMHSASI €ro CTaThsl, BbIIeANIass B XypHaine «3emust W BceneHHasi», korma WMocuda
CamywioBuya yxe He ctaynio. BecbMa mHTepecHO comocrtabieHue npuioxeHus Il u npu-
noxeHus I, orpaxatoiee 3Boonuio B3rasiaoB Mocuda Camyunosuua 3a 25 ner. [lu-
poko u3BecTHa nocienHsiss koHuenmus M. C. IIk10BCKOro o BO3MOXHOW YHUKAJIbHOCTU
XKM3HU Ha 3emyie. DTa MO3ULIMSI CBSI3aHA, C OJHOW CTOPOHBI, C MPOTUBOPEYUEM MEXIY
OecrpeieIbHOCThIO  HayYHO-TEXHUYECKUX BO3MOXKHOCTEH YejloBeuecTBa M MOJYaHMEM
KOCMOCa, HECMOTpPSI Ha OTPOMHbBIE YCIexXu acTpodU3MUEeCKUX HaOII0ACHUIl B TOCIEIHUE
roabl. C Ipyroi CTOpOHBI, Ha TO3UIIMIO aBTOpPA OYEHb CWJIHHO MOBJIUSI IYX MEPBBIX yC-
MEXOB OCBOGHMSI KocMoca B 60-¢ TOABI M CYIIECTBEHHOE OCIOXHEHUE MEXIYyHApOTHOM
00CTaHOBKM, yrpo3a BCEOOILIET0 YHUYTOXEHWs, HaBHUCIIWE Hal MHUPOM B MOCTIeIHUE
TOJIBI.

B 1enom k mpoGrieMe moucka XU3HW BO BceneHHOI 3a MocjieaHHe TOAbl TO-TIpeXHe-
My pAacTeT MHTEpeC CO CTOPOHBI ACTPOHOMOB M PaOOTHUKOB CaMbIX DPa3JUYHBIX CIIe-
muanbHocTeil. B 1982 r. I'eHepanbHast accaMmbiest MeXIyHapOIHOIO acTPOHOMHYECKOTO
cooza (MAC) yrBepmuia co3maHue IIOCTOSTHHOM Kommccuu «buoactponomust». Kommc-
cus Ha 1985 1. cocrosina uz mpuMepHo 250 uneHoB MAC. Pe3ynbraThl mocieaHux uccie-
NOBaHUI JOKJIAIbIBAINCh HAa TEPBOM MeXIyHapoIHOM CHMMIIO3MYME 3TOro COw3a, Ipo-
menmemM B 1984 r. (CIHA). Hekoropsle Haubojiee 3HauyUTeNbHbIE PabOThI OMUCAHBI
B 3TOM W3JaHUU.

ABTOpBI HACTOSIIIETO TIPEIMCIIOBUSI HE Pa3leNsloT TOUYKMU 3pEHUsS O eIWHCTBEHHOCTU
xu3Hu Ha 3emute. [la u cam Mocnud CamynsioBu4 MHOTO pa3 TOBOPUJI, UTO TMEPBLIM pajio-
BaJics Obl, €C/IM Obl IPU3HAKKW BHE3EMHbBIX LIMBUAM3ALUI ObLIM 0OHapyXeHbI. [1o Hamemy
MHEHUIO, TJIaBHOE OOCTOSITENIbCTBO, 3ATPYAHSIOMEE TOWCK, — UCKJIIOUHTENIbHAS TPYI-
HOCTb TMpeJcKa3aTh O0JUK U MOBEACHUE, €CIM IMBUIU3ALMS Ha MUJUIMAP/Ibl, MUJUIMOHBI,
TBHICSIUM WJIM XOTsI Obl Ha COTHM JIeT cTapile Hac (a Belb Bo3pacT BceseHHOI ¢ ee coBpe-
MEHHBIMU (opMaMU aCTPOHOMUYECKMX 00BeKToB 10 — 20 MummmapmoB JieT). DTy Ipoo-
nemy Mocud CamyusnoBuY MHOTO pa3 oOCyxkaasl co cBoMMU KoJiieramu. [louck dopm
YeJIOBEKOMOAOOHBIX COOOIIECTB, HAXOASIIMXCS Ha OJM3KOM K HaM TEXHOJOTUYECKOM
ypOBHE,— HaUBHOE 3a0iIyXIeHMe, He Ccymsdiee HUKakux ycrexoB. Cepbe3Hble Ipo-
IrpaMMbl, TIO-BUIMMOMY, IOJIKHBI 6a3MpoBaThbCS Ha MOUCKE U HCCIEI0BAHUSX HEOOBI-
YHBIX 00JacTeil KOCMHWYECKOro TMPOCTPAHCTBAa, KOTOpbIE MOXHO ObUIO OBl CBSI3aTh
B JaJbHEIIeM ¢ pa3yMHOM IieJieHaNpaBleHHOW JesiTeIbHOCThI0. BrioniHe BeposiTHO 00-
HapyXeHHe HOBOTO KJlacca aCTPOHOMMYECKUX OOBEKTOB, XapaKTepU3YIOIIUXCS B MEPBYIO
oyepeab aHOMaJIbHO OOJIBIINM KOJUUECTBOM BeIlleCTBa B TBepaoTenbHOU dopme. Mx or-
KPBITHUE MOXET OBITh CIEJaHO C MOMOIIbI0 aCTPOHOMUYECKMX HAOJIONCHUI, B TMEpPBYIO
ouepelb B MWIUIMMETPOBOM U MH(ppaKpacHOM Auana3oHax, Tle HaxoAUTCs MaKCUMyM
TETJIOBOTO M3JTyYEHUs! TaKOrO BEUIECTBA. 3[€Chb OCOOEHHO WHTEPECHBIMU TIPEACTaBIASIOT-
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cs pe3yJibTaThl HAOMIONEHUN C MOMOIIbBI0 MEPBOTO KOCMMYECKOTO MH(GPAKpacHOTO Teje-
ckona (IRAS, nmpoekt BenuxkoOpuranuu, Hupepnango u CIIA). Teneckonm oGHapy-
xkun  okosno 200000 HOBBIX acCTPOHOMHYEEKMX OOBEKTOB, 4YacTb KOTOPBIX 00Jagaer
CMEeKTPOM, CXOIHBIM C OXUIAEMbIM OT KPYIHBIX aCTPOUHKEHEPHBIX KOHCTPYKIMit. Jlaxe
B Hameit ConHeuHoi#l cucreme oOHapyxeHo okosio 10000 HOBbIX OOBEKTOB, MO-BUIUMO-
My, acTepounoB. Tak UTO MPU M3YYEHUU ITUX OOBEKTOB WMHGPAKpPaCHYIO, CyOMUIIUME-
TPOBYIO Y MUJUIMMETPOBYIO aCTPOHOMUIO OXUAAIOT KPYIMHbIE OTKPBITHUSI, BO3MOXHO, U
B o0jacT OOHApyXeHWs] BHE3eMHOW >XU3HU. BecbMa BeposiTHO U OOHapyxXeHHE CIe-
LIMAJTbHBIX PAJMOCUTHATIOB APYruX LMBUIM3anuii. Kak HaM ceiluac KaxeTcs, 3TO IOJKHBI
OBITH TEJIEBU3MOHHBIE Mepefauyn, U Haubosee MepcreKTUBeH UX MOUCK B AMAana3oHe MUJI-
JIMMETPOBBIX BOJIH.

Jlpyrasi cTopoHa WCCJIeIOBaHUI, BEPOSITHO, CBSI3aHA CO CTAHOBJICHWEM HOBOIl Ha-
VKM — HayKM O 3aKOHax W (opmax pa3BUTHS LIMBWIM3AIMiII Ha aCTPOHOMMUUYECKUX MHTEP-
Bajax BpemeHu. OQHO M3 TpeiaraBIIMXCsS Ha3BaHUMl 3Toil Hayku — KocMmocodus. Oue-
BUJHO, 4YTO TakKasi HaykKa [JOJDKHa 0a3upoBaThCcss Ha 3aKOHOMEPHOCTSIX —Halleit
LUBWIN3aLMK, 0000IIaTh UX C y4eTOM pa3HoOoOpa3uii ycioBuii Bo BceneHHOM, yuuThI-
BaTh MEPCIEKTUBBI CO3JaHUSI MUCKYCCTBEHHOTO pa3yma, OecCMepTHsi, OCBOEHUSI KOCMHUYe-
CKOro rmnpoctpaHcTBa... Bo Bcex atux Bompocax KHura M. C. IIKI0BCKOTO OTKpbIBaeT
repes YuTaTeJeM 3aXBaThIBAIOIIME TEPCIEKTUBHI.

Penakropsl cTpeMuwivuch B MaKCHUMaJlbHO BO3MOXHOW CTENIEHW COXPAaHUTb OPUTH-
HanbHbl TekeT WM. C. IllknoBckoro. CaenaHHble pefakTopaMu JOMOJHEHUS BbIIEIEHbI
poMoOukamu (<>).

H. C. Kapoawes, B. U. Mopos



ITPEIAVCIIOBHMUE K ITATOMY M3JAHMWIO

IlepBoe u3gaHKWe 3TOM KHUIM OBLIO HamucaHo jeToM 1962 roma. Beixog KHHMIM
B CBET ObLI NMPUYPOUYEH K CJIABHOMY l0OWIEl0 — MATWIETHIO 3alycka IepBOr0 COBETCKOIo
MCKYCCTBEHHOT'O CITyTHMKA 3eMJIM — COOBITHIO, KOTOPOE IO MPEeAJ0XKEeHUIO TOTIallIHero
npesuaeHta AH CCCP M. B. Kennpiiia moJXHO ObLIO OBITh HIMPOKO OTMEYEHO B Ha-
el HayyHoi nevaTu. f HUKoraa He 3a0yay TOT BBICOKMM HaKaj CcTpacTedl U 4yydecHoe
BOJIHCHUEC, MOCTOAHHO UCIBITBIBAEMOC B TO BpEMA HAMU — CBUACTCIAMU U YUHAaCTHUKaAMU
Benukoro Ilpennpusitusi — mepBbIX, TOTAa ellle POOKMX, IIaroB Ha JJAMHHOM IIyTU OBJa-
JeHust yeaoBeuecTBoM Kocmoca. CoObITHSI pa3BepThIBAIUCh ¢ (PAHTACTUYECKON OBICTPO-
toii. IlepBbie coBeTckMe «JIVHHUKU», (haHTAaCTUYECKOE OLIYILeHWE OT MEePBbIX, BeCbMa He-
COBEpILIEHHbIX CHUMKOB o00paTHOi cTopoHbl JIyHbI, deepuyeckuit mojer IarapuHa
U TiepBbIi BeIX0OA B OTKpHITHIN Kocmoc JleoHoBa. M yxe Torma — mepBble paboyune Mpo-
paboOTKU HaJbHUX KOCMUYECKUX peiicoB K Mapcy u BeHepe. YBbI, B Halll BeK Mbl KO BCe-
MY OBICTPO MPUBBLIKAEM; BBIPOCJO YK€ IMOKOJEHUE JIIoAel, pOOUBIIMXCSA B Hayajle KOCMMU-
yeckoil apbl. OHU CTaHYT CBUIETEISIMU elle Oojiee TPaHAMO3HBIX W JAEP3HOBEHHBIX
cBepuieHuit. Ho HecoMHeHHO, YTO TepBBI MpoOpbIB 4YesoBedyecTBa B KocMmoc HaBceraa
OCTaHETCs KpyMNHeUlleil BeXoil B €ro MCTOPUMU.

S1 mumy 3TO OJIsE TOro, YTOOBI YMTATEU MOHSJIM Ty aTMocdepy, B KOTOPOil co3naBa-
Jach oTa KHUra. OHa B KakKOW-TO CTENMEHM AEMOHCTPUPYET TOT AABHO WU3BECTHBIN (heHOo-
MEH, 4TO MBbIC/Ib YeJIoBeKa BCErla OIepexaeT ero peajbHble BO3MOXHOCTU UM CIYXHUT TeM
caMbIM KakK Obl NyTeBOAHOU 3Be3M0ii, yKa3blBawolleili Ha HOBBbIE LieJU U MpobieMbl. OT
MEPBLIX <«ICTCKUX» 1IAaroB 4YeEJ0OBCYECTBA B KOCMOCG, CBUACTCISAMU KOTOPBLIX MbI
ObUIM, OO rpsiayuieid mepecTpoiiku CoOJHEYHOUM CHCTEMbI YeJI0BEUYECTBOM — AMCTAHLIUS
orpoMHoro pasMepa. Ho Tak yX YyCTpoeH 4eJloBeK, 4YTO €My HeoOXOOUMO MMETh
MEPCONEKTHBY.

[Ipeamer 3Tolt KHUTM TaK Xe cTap, Kak M 4ejoBedyeckas KynabTypa. Ho Toiabko B Ha-
Iie BpeMsl BIEPBbIE OTKPbLIACh BO3MOXHOCTb MOAJMHHO HAayYHOTrO aHajiu3a MpoOJeMbl
MHOXECTBEHHOCTH oOuTaeMbiXx MupoB. Ceiiyac yxe OYEeBMAHO, 4YTO dTa IpodieMa
SIBJISIETCSI KOMM A €K CHO MR, TpeOylolleil K cebe caMoro cepbe3HOro BHUMaHMs ILIMPO-
yalero crnekrpa Hay4yHbIX npodeccuit — KUOEpHETUKOB, aCTPOHOMOB, PaauodU3UKOB,
OMOJIOrOB, COLIMOJIOTOB M JaXXe KOHOMMCTOB. YBbI, 3Ta IpobjeMa paHblle HaM Ipel-
cTaBjsiIach HaMHOro 0Oojiee MpPOCTOM, YeM OHa okasajach. OT BMOXU «IOAPOCTKOBOIO
ONTUMU3Ma», HENaBHO HOCHUBIIETO0 TOTaJbHBIA XapakTep («BOT ITOCTPOUM OOJBIION-
OOJIBbILION PaaMOTENEeCKON M YCTAHOBMM KOHTAKT C MHOIUIAHETSIHaMW»), HCClea0oBaTeau
NpUCTyNaoT K 0ojee 3peoMy aHauu3y 3TOW TpyaHeiiieidr mpoGiaembl. M 4yem Oosbliie
MbI yFJ'lyGJ'lﬂeMCH B €€ TIOHUMAHUEC, TEM SCHEC CTAaHOBUTCS, YTO padyMHas KU3Hb BO Bce-
JIEHHO — (beHOMEeH HEOOBIKHOBEHHO pEeAKMii, a MOXeT ObITb, AaXe YHUKaJbHbIA. Tem
0oJiblllasi OTBETCTBEHHOCTh JIOXKMUTCSI Ha YeJOBEYECTBO, YTOOBI 3Ta MCKpa cCO3HaHus Ona-
rojapsi ero Hepa3yMHBIM O€MCTBUSM He IOracia, a pasropeyiach Obl B SIpKMIA KOCTep, Ha-
OmromaeMblii Jaxe C JajleKux OKpauH Haileil [amakTuku.



BBEJIEHWE

[IpexncraBneHust 0 ToM, 4TO pa3yMHasl XXU3Hb CYLIECTBYET HE TOJbKO Ha Hallel IJa-
HeTe 3emiie, HO U LIMPOKO PACTIPOCTpaHEHAa HA MHOXECTBE OPYTUX MUPOB, BO3HUKIU
B He3amaMsTHbIE BpeMeHa, KOrJa acTpOHOMMS Oblia eille B 3a4aTOYHOM cocTosiHuu. [lo-
BUAMMOMY, KOPHU ITUX MPEICTaBICHUIl BOCXOASAT K BpeMeHaM MEepPBOOBITHBIX KYJIbTOB,
«OXUBJISIIOUIMX» OKPYXaBIlIue JI0feil peaMeTsl U siBJIeHUs. TyMaHHbIE UAEU O MHOXe-
CTBEHHOCTU OOMTAEMBIX MHUPOB COIEpXKATcs B OYANMICKOW pETUTUU, TIe OHU CBS3bI-
BalOTCS C MIEATUCTUUYECKON uaeeil mepeceneHus: Aayul. CoOrjlacCHO 3TOMY DPEJIUTHO3HOMY
yueHuto ConHiue, JlyHa ¥ HENMOABMIKHbBIE 3BE31bl SIBJISIIOTCS TeMM MECTaMM, Kylda Tepece-
JISI0TCS AYWIM YMepIUWX JIIOAeil, Mpexae YyeM OHM JOCTUTHYT cocTosiHus HupBaHbI...

ITo mepe pa3BuTUsI acCTPOHOMUM HJAEUM O MHOXECTBEHHOCTU OOMTAEMBbIX MHUPOB CTa-
HOBUJIMCH 00Jiee KOHKPETHBIMU U HayYHBIMU. bonblinHCTBO rpedeckux ¢unocodon, Kak
MaTepUaIMCTOB, TaK W WICAIMCTOB, CUYUTAIM, 4YTO Hamia 3eMiIsi HUKOMM 00pa3oM He
SIBJISIETCSI €IMHCTBEHHBIM OOUTANMIIEM Pa3yMHOM XU3HU.

[MpuxoauTcss TONBKO YAMBISTHCS TEHUATBHOCTM MAOTaJoK rpedeckux (unocodos, ec-
JIM y4ecTb ypOBEHb Pa3BUTUSI HAyKM TeX BpeMeH. Tak, Hampumep, OCHOBATelb MOHUIA-
ckoit ¢punocodcekoii mKoasl danec yUus, 4YTO 3Be3Abl COCTOSIT M3 TAKOTO Ke BEIECTBa,
yTo M 3emiid. AHAKCUMaHADP YTBEPXKAal, UYTO MUPbl BOSHUKAIOT U pa3pyllaloTcs. AHaK-
carop, OJMH U3 TMEPBbIX MPUBEPXKEHIEB TeIMOLUEHTPUYECKON CUCTEMBI, cuuTal, 4yTo JlyHa
obutaema. CornacHo AHaKcaropy MoBCIOly paccesiHbl HEBUIMMBbIE «3apPOIbIIIN XKU3HU»,
SIBJISIIOLMECS TPUYNHONM BO3SHUKHOBEHHUS BCEro XuBoro. Ha npoTtskeHUUM mocaeayommx
BEKOB BILIOTh OO HACTOSIIEr0 BPEMEHU MONOOHbIE WIEU <«IaHCIEepMUW» (U3BEYHOCTh
KM3HU) MHOTOKPATHO BbICKA3bIBATUCH PA3TMUYHBIMU YUYeHBIMU U punocodamu. Uneu «3a-
poAbILIEN XU3HU» ObIIM MPUHSATH XPUCTUAHCKOW peMrueil BCKope rnocjie ee BOZHAKHO-
BEHUS.

Matepuanuctuueckas Quinocodekas 1mkojga IDNUKypa Yuyusia O MHOXECTBEHHOCTU
00UTaeMbIX MUPOB, MPUYEM CUMTAa 3TM MUPHI BIIOJHE MOMOOHbIMU Hamieir 3emue. Ha-
puMep, sSnukypeell MHUTpoaop YTBEpXIal, 4TO <«CUMTaTb 3EMJIIO0 EOMHCTBEHHBIM Hace-
JICHHBIM MUPOM B OecrnpenebHOM IPOCTPAHCTBE ObUIO Obl TAKOW € BOIUIOLIEH Hese-
MOCThIO, KaK YTBEPXHaTh, YTO HAa I'POMAIHOM 3aCESIHHOM TOJie MOT Obl BBIPACTH TOJIBKO
OJIVIH TILIEeHUYHBIN Kosoc». MHTEpeCHO, YTO CTOPOHHUKHU 3TOTO YUYEHUS TOI «MUpaMu»
rnoapasyMeBald He TOJbKO TUIAHEThl, HO U MHOXECTBO JIPYrUX HEOECHBIX Tes, pa30opo-
CaHHBIX B 0e3rpaHUYHBIX MpocTopax BceneHHOIA.

3aMevaTeNnbHBIM pUMCKUI dunocodp-Marepuanuct Jlykpenuit Kap Obu1 miamMeHHBIM
TIPUBEPXKEHIIEM UIEU O MHOXECTBEHHOCTU OOMTAEMbIX MUPOB U 0€3rpaHUYHOCTU UX YMC-
nma. B cBoeit 3HameHuToil mosme «O mpupone Belleil» OH nucai: «Bech 3TOT BUAMMBIM
MWD BOBCE HE €MHCTBEHHBIN B MPUPOIE, U Mbl JOJKHBI BEPUTh, UTO B APYTUX OOJACTIX
MPOCTPAHCTBA MMEIOTCS APYTUE 3eMJU C APYTUMU JIOABMU M APYTUMHU XKUBOTHBIMU».
Jlro6omnbiTHO oTMeTUTh, uTO Jlykpeuuit Kap coBepiieHHO He MOHMMay TMPUPOIbI 3BE3N —
OH CYHMTaJl WUX CBETSAIIMMUCS 3€MHBIMM HcTapeHUsiMU... [loaToMy cBoM MUPpHI,
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HaceJeHHble pa3syMHBIMU CYIIECTBaMM, OH TIOMellajl 3a TpenejaMu  BUIAMMOI
BceneHHoil...

B TeueHue mocnemyomMxX TOJYTOpa THICAY JIET TOCIOJICTBOBAaBIlAs XpUCTHAHCKAs
penurus, omnupasch Ha ydeHue Iltomemes, cumrtana 3emio cpenotoureM BceneHHON.
B Takux ycjoBMSIX HM O KaKOM Da3BUTUU TPEACTABIEHUN O MHOXECTBEHHOCTU OOU-
TaeMbIX MUPOB He MOTJIO ObITh M peuu. KpyllleHuWe mroseMeeBOll CUCTEMBI, CBSI3aHHOE
C MMEHEeM TeHUaJbHOTO TMoJibckoro actpoHoMa Hukonas KomepHuka, BrepBbie MOKa3ajo
YeJIOBeUECTBY €ro MCTUHHOE MecTo Bo BcenenHoii. Konb ckopo 3emis Oblia «HU3Bene-
Ha» 0 OHOI W3 PSIAOBBIX TUIaHET, obpamatoiuxcss BoKpyr CosiHIa, MbICAb O TOM, YTO
W Ha Jpyrux IUlaHeTaX TakKXe BO3MOXHA KM3Hb, TMIOJIy4yWsia Cepbe3HOE HayyHoe
000CHOBaHUE.

[TepBbie Teneckomuueckue HabmomeHuss [anuies, OTKpBIBIIME HOBYIO 3TOXY
B acCTPOHOMMM, TOpaxaiu BooOpaxeHHe coBpeMeHHMKOB. CTajo $ICHO, YTO TJIAHEThl —
3TO HebecHble Tejla, BO MHOTMX OTHOUICHUSIX TMOXoXue Ha 3emitoo. EcTecTBeHHO BO3HM-
KaJj Bompoc: eciu Ha JIyHe ecThb ropbl W JOJWHBI, TToYyeMy Obl He CYMUTATh, YTO TaM €CThb
¥ TOopoja, HaceJleHHble pa3yMHBIMM cyiectBaMu? WM modemy Obl He CYUTAaTh, YTO Hallle
ConHile He SIBISIETCS €IUHCTBEHHBIM CBETUJIOM, OKDPYXEHHBIM COHMOM IUJIaHeT? OTu
cMellble MIeW B SICHOM M HEeIBYCMBICIIEHHOW (opMe BBICKA3biBajl BEJUKWI UTaNbSIHCKUI
MBICITUTENb IIeCTHAMIAaTOro Beka JxopmaHo bpyHo. OH mucan: «...CyliecTByroT Gecyruc-
JIEHHbBIE COJIHIIA, OECYMCIEHHBIE 3eMJIM, KOTOPbIE KPYXAaTCs BOKPYT CBOUX COJIHII, MOJ00-
HO TOMY KakK HalllM ceMb IUIaHeT Kpyxatcs Bokpyr Hamero ConHua... Ha 3tux mupax
00MTAIOT XMBbIE CYLIECTBa».

KaTonnueckas 11epKoBb XecTOKO pacrpaBuiiach ¢ Jxxopmano bpyHo. Cynom cBsTeii-
el MHKBU3UIIMK OH ObUT IPU3HAH HEUCTIPABUMBIM €PETUKOM M COXXEH 3aXWBO B Pume
Ha miomanu L[BetoB 17 despans 1600 r. D10 mpecTymieHWe LIepKBU MPOTUB HaYKHU OBLIO
naneko He mocieaHuM. Brutoth mo koHma XVII B. kartonuyeckass (a TakxXe MpPOTECTaHT-
cKast) 1IepKOBb OKa3bIBajia SIPOCTHOE COMPOTUBIEHNE HOBOU, TeTMOUEHTPUYECKOU cUCTeMe
mupa. [locteneHHO, ofHaKO, 6€3HANEKHOCTh OTKPHITON OGOPHOBI 1LIEPKBU MPOTUB HOBOTO
MUPOBO33pEeHUsI CTAHOBMUJIACH SICHOM JaXe caMUM LepKoBHUKaM. OHU cTaju Tnpucrnocad-
JIMBaThCS K HOBBIM ycloBUsAM. U ceituac OOrocioBbl yXe MPU3HAIOT BO3ZMOXHOCTD CyIIe-
CTBOBAaHMSI MBICJISIIIUX CYLIECTB Ha APYTUX IJaHETaX, CUYUTas, YTO 3TO HE MPOTUBOPEUYUT
OCHOBHBIM JIOTMaMm pPEJIUTUM...

Bo Bropoit mosoBune XVII u B XVIII B. psagom ydyeHsIX, dunaocodoB u nucareneit
OBbLJIO HAMKMCAaHO MHOTO KHUT, MOCBSIIIEHHBIX MPOOJeMe MHOXECTBEHHOCTH OOMTaeMBIX
MupoB. HaszoBem nmena Cupano ne bepxepaka, @onteHensi, [oiireHca, Bonbrepa. Oti
COUMHEHUsI, uHoTHa Oyectsuie mo ¢dopMe U coaepxaiide rayookue MbIcad (0COOEHHO
3TO OTHOCUTCS K BonbTepy), ObLIM COBEpIIEHHO YMO3PUTEIbHBIMU.

lenuanbHbIll pycckuii yueHsli M. B. JloMoHOCOB ObUT yOeXA€HHBIM CTOPOHHUKOM
WIeu 0 MHOXECTBEHHOCTH OOMTaeMbIX MUpPOB. Tex ke B3IJISIIOB MPUAEPXKUBAIUCH TaKue
Benukue duiocodsl u ydeHnwle, kak Kaut, Jlammac, I'epmens. MoxHO cka3aTh, 4TO 3Ta
uaes TOJyduyia TTIOBCEMECTHOE PAacTpOCTpaHeHUe, W MOYTH He ObLIO YYEHBIX WJIM MBICIH-
TeNeil, KOTopble BBICTYNaju Obl MPOTUB Hee. JIMIIb OTAENbHBIE TOJIOCAa TPeroCTeperaiu
MPOTUB TpEICTaBJICHUsI, YTO XU3Hb, B TOM 4YHUCJIE pa3yMHas, paclpocTpaHeHa Ha BceX
TJTAaHETax.

VYkaxeMm, Hampumep, Ha KHUTY aHTJIMICKOrOo YYeHOTO YaiiBesia, BHIIIEAIIYIO
B 1853 r. VaiiBenn MOBOJIBHO CMEJIO ISl TOTO BpeMeHM (KaK MEHSIOTCSl BpeMeHa!) BbI-
cKazaJl yTBEpXAEeHUE, YTO JaJeKO He BCe MJIAHEThl MOTYT CIYXUTh NMPUOEXKUIIEeM XKHU3HU.
Hampumep, oH yKasbiBaeT, 4To OoJbinue riaHeThl COJTHEYHOU CUCTEMBI COCTOSIT U3 «BO-
IIbl, Ta30B W TMapoB» W TO3TOMY HENPUTOAHBI Uil XU3HW. B paBHOI CTernmeHW HeNpu-
TOAHBI IS KU3HU TUIAHEThl, CIMIIKOM OJIU3KO pacrnojioxeHHble K CoNHIY, «[TOTOMY YTO
Oyiaronapsi OOJNBIIOMY KOJMYECTBY TEIJIOTHI BOJA HE MOXET YAepXaThCsd Ha MX TOBEPX-
HocTu». OH OKa3biBaeT, 4To Ha JIyHe He MoXeT ObITh HUKAKOW XU3HU — Hjaes, KoTopas
BECbMa MEIJIEHHO BXOAWJAa B CO3HaHME JIOJEH.
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HNaxe B xoHue XIX B. u3BecTHBIil acTpoHoM B. TlukepuHr ybGexneHHO AOKa3bIBal,
YyTO Ha moBepxHOCTH JIyHBI HAOMIOAAIOTCS MAcCCOBblE MMTPALIMM HACEKOMBIX, OOBSICHSIO-
e Ha0IonaeMyl0 M3MEHYMBOCTb OTHEJbHBIX [eTajieil JyHHoro naHmmadrta... 3ame-
THM, YTO B CPaBHUTEJIbHO HENaBHEE BpeMsl 3Ta TUIIOTe3a MpUMEHUTeIbHO K Mapcy Bo3-
ponuiach CHOBA...

Ho xakoii cremeHu obmenpuHATel 0bin B XVIII B. m mepBoit momoBuHe XIX B.
TPEACTaBIEHUsT O TOBCEMECTHOM pAcCIpoOCTpaHEHUU DPA3yMHOW XW3HU, BUAHO, Ha
cienywouieM npuMepe. 3HAMEHUTHI aHMIMHCKUN acTpoHoM B. [epmens cuurtan, uro
ConHlle 00MTaeMo, a COJIHEYHbIE TISITHA — 3TO IMPOCBETHl B OCJEMUTENBHO SIPKUX 00Ja-
Kax, OKYTHIBAIOIIMX TEMHYIO MOBEPXHOCTh HAIETO CBeTWa. Yepe3 3TH «IIPOCBETHI» BO-
obpaxaemMble xutean CojiHIIA MOTYT JitoOOBaThCsl 3Be3NHBIM HeOoM... Kcratu, ykaxem,
yto Benukuii HpioToH Takxe cuutan CojHLE OOUTaeMbIM.

Bo Bropoii monoBuHe XIX B. GOJbINYIO IMOMYJSIPHOCTh IMpuoOpena kHura Oramma-
puoHa «O MHOXECTBEHHOCTH OOMTaeMBbIX MMpOB». JlocTaTouyHO ckaszaTh, 4To 3a 20 JeT
oHa Bbimepxana Bo ®panuuu 30 umsganumit! Dra KHura OblIa IepeBefeHa Ha psl HMHO-
CTpaHHBIX SI3BIKOB. B aTOM mpou3BeieHUM, a TaKXe B IPYTUX CBOMX couMHeHMsaX Diam-
MapuOH CTOMT Ha UAEATUCTUYECKUX TO3UIIMSX, CUUTAsl, YTO XM3Hb — LieJb 00pa30BaHUS
miaaHeT. Kauru dnamMmmaproHa, HamMcaHHbBIE OYeHb TEMIIEPAMEHTHO, XUBBIM, HECKOJIBKO
BBIYYPHBIM $I3bIKOM, TMPOM3BOAWIM OOJIbIIIOE BIeYaTIeHUME Ha COBpeMEHHMKOB. OueHb
CTpaHHOE OIllyIlleHNEe BO3HMKAET, KOT/a MX YMTaelllb Tenepb, B Hamu AHU. [lopaxaer He-
COOTBETCTBUE MEXIY MU3EPHBIM KOJMYECTBOM 3HAHUU O MPUPOJE HEOECHBIX CBETUJ (UTO
OMpeae/syioch TOTJAIIHUM YPOBHEM TOJbKO HAYMHABIIEH pa3BUBATHCS acTPODUIMKM)
M KaTeTOPUIHOCTBIO CYXACHUNW O MHOXECTBEHHOCTH OOMTaeMbIX MMpPOB... drammapuoH
0oJibllle amesaupyeT K SMOLMSIM YuTaTesledl, 4yeM K HX JIOTUYECKOMY MBILILUIEHUIO.

B xonne XIX B. m B XX B. 00JIbIIIOE pacIpOCTpaHEHUE MOJIYUYMIN Pa3TMIHBIE MOIH-
(ukanuu crapoii runoresbl maHcrnepmuu. CornacHo 3TOi KOHIEMIMM XU3Hb BO BceneH-
HOW cylecTByeT M3Be4HO. KuBas cyOCTaHIMS HE BO3HUKAET KAaKMM-HUOYAb 3aKOHO-
MEPHBIM 00pa3oM U3 HEXWBOW, a TMEepeHOCUTCS TeM WJIM WHBIM CIIOCOOOM OT OIHOM
TJTAHETHI K IPYTOM.

Tak, Hampumep, cortacHo CBaHTe AppeHMYyCy YacTUIIbI KMBOTO BELIECTBA — CIIOPBI
unu 6aKTepuu, OCEBIINME HA MaJIbIX MBUITMHKAX, CUAON CBETOBOTO JNABJIEHUS MEPEHOCATCS
C OJHOWM TUIAHETHl Ha JAPYIYIO, COXpaHss CBOW XM3HecrnocoOHocTh. Eciau Ha xakoit-Hu-
Oyab TUIaHETE YCIOBUS OKa3bIBAIOTCS IOAXOASIIMMU, TOTABIIME TyAa CIOPbI TMpopa-
CTAlOT M Jal0T Hayajo 3BOJIOLMU XW3HU Ha Hell.

XO0TsI BO3MOXHOCTb TIepEeHOCAa XMU3HECTIOCOOHBIX CIOP C OJHOU IJIAHEThl Ha APYTYIO
B MPUHIIMTIE HETb3S1 CYUTATh MCKIIOYEHHOM, TPYAHO Ceiyac cepbe3HO FOBOPUTh O TaKOM
MeXaHu3Me TepeHoca XM3HU OT OMHOI 3BE3MHOM cucTeMbl K Ipyroit (cMm. . 16). Appe-
HUYC CUMTAJ, HAIPUMED, UTO MOA BAMSHUEM CBETOBOTO NaBJEHUS MbIIMHKMA MOTYT IIBU-
raTbCsi C OTPOMHOI CKOpocThlo. OMHAKO HalllM COBPEMEHHBbIE 3HAHUS O MPUPOIE MEX-
3BE3MIHOI Cpeibl CKOpee BCero MCKIIYAloT TaKylo BO3MOXHOCTb. HakoHel, cam 1o cebe
BbIBOJ, 00 M3BEYHOCTM XM3HM BO BCENeHHON peluTeNbHO TMPOTUBOPEYUT CYIIECTBYIO-
MM ceiiyac mpeacTaBieHUsIM 00 3BOJIOLMHU 3Be3] U ranakThk. CorlacHO 3TUM TpeacTa-
BJIEHUMSIM, JOCTAaTOYHO HAaAeXHO OOOCHOBAaHHBIM OOJBIIMM KOJUYECTBOM HAOJIIONEHUH,
B mpouuioM BceneHHast OblIa YMCTO BOZOPOMAHOW WIJIM BOJOPOAHO-TEIHEBON ILI1a3MOIi.
ITo Mmepe 3BomoMK BceneHHON NMPOUCXOAUT HEMPEPBIBHOE €€ «00OTallleHUe» TIXKEJIbIMU
3JIeMeHTaMU (CM. TJI. 7), KOTOPBhIE COBEPIICHHO HEOOXOMUMBI IJISI BCEX MBICIUMBIX (opM
XHUBOW MAaTEepUH.

anee, n3 HaAOJIOIAEMOTrO «PEJUKTOBOTO» W3JIyYeHHMs BcelneHHOM cremyeT, 4TO
B npouuiom (15— 20 mapn et Ha3ax) ycaoBusi Bo BceleHHON ObLIM TaKOBBI, YTO CYILE-
CTBOBaHME XM3HU OBIIO HEBO3MOXHO (CcM. TI. 6). Bce aTo o3Havaer, 4To XM3Hb MOTJIa
MOSIBUTHCSL B OMNpEIETIeHHBIX, OJaronpusATHBIX I ee pa3BUTUs oOjiacTsax BceneHHoit
JIMIIb HA HEKOTOPOM 3Tarle 3BOJIOUUM TocieaHel. TeM cambiM OCHOBHOE TpPENIoioxe-
HUE TUIOTE3bl MaHCTIEPMUU OKa3bIBAETCSI HEMPABUIbHBIM.
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[lnaMeHHBIM CTOPOHHMKOM WAEW O MHOXECTBEHHOCTM MHUPOB, HACeJIeHHBIX pa3-
YMHBIMU CYILIECTBAMM, OBIT 3aMedaTebHbIN PyCCKUI YUEHBI, OCHOBAaTEb aCTPOHABTUKM
K. B. IlnonkoBckuii. [TpuBeaeM TOJbKO HECKOJIBKO €T0 BHICKA3bIBAaHUI 110 3TOMY BOIIPO-
cy: «BepositHo nmu, ytoOnl EBpoma Oblna HaceiaeHa, a apyrast 4acThb cBeTa HeT? Moxer
JI1 OBITh OJMH OCTPOB C XUTENSIMU, a npyrue — 6e3 Hux...?» W nanee: «...Bce daszbl pas-
BUTHUST XUBBIX CYIIECTB MOXHO BHIETh Ha pas3HBIX TUlaHeTaX. YeM OBLTIO YeIOBEYECTBO
HECKOJIbKO TBICSY JIET TOMY Has3ag M 4eM OHO OyleT 1O MCTeYeHUM HEeCKOJIbKHUX MMJLTHO-
HOB JIET — BCE€ MOXHO OTbICKaTh B IJaHETHOM Mupe...» Ecnu meppas uwmrata Llmosnkos-
CKOTO, TIO CYIIECTBY, MOBTOPSIET BBICKA3bIBAaHUS aHTUYHBIX (DMI0cOGOB, TO BO BTOPOM CO-
NepXUTCST HOBasl BaxKHasl MBbICTb, TOJYYWBIIAS BIOCIEACTBUM pa3BUTHE. MBbICIUTENN
M THMCATeNM TIPOILIBIX BEKOB TMPENCTABIIM cebe LMBUIM3AIMM HA IPYTUX TUTaHeTax
B COLIMAJTbHOM M HAYYHO-TEXHMYECKOM OTHOIIEHMSX BITOJIHE MOJOOHBIMM COBPEMEHHOM
UM 3eMHOM IMBWIM3aIMKU. [[MOTKOBCKMII crpaBenMBO yKa3al Ha OTPOMHYIO Pa3HUILY
YPOBHEl IIMBUJIM3ALIMU HA pa3HBIX MUpax. Bce ke ciemyeT 3aMeTUTh, YTO BBICKa3bIBAaHMS
Halllero 3aMeyvaTeJIbHOro YYeHOTrOo IO 3TOMY BOIPOCY HEe MOTIJIM TOTAa elie (1a M ceii-
yac...) ObITb MOAKPEIUIEHBl BbIBOIAMM HAyKH.

Pa3BuTrie TpencraBieHUT O MHOXECTBEHHOCTM OOWTaeMBbIX MHUPOB HEpa3pbIBHO CBSI-
3aHO C pa3BUTHEM KOCMOTOHMYECKMX TMIOoTe3. Tak, Hampumep, B TepBod Tpetd XX CTO-
JIeTUsI, KOorma TOCIONCTBOBaJla KOCMOTOHWYECKas rurmote3a JIXKMHCA, COTTaCcHO KOTOPOM
miaHeTHas cucreMa ConHIIA 00pa3oBajiaCh B pe3yibTaTe MaJlOBEPOSITHONM KOCMMYECKOM
KaTtacTpodbl («ITOYTU CTOJKHOBEHWE» IBYX 3B€3M), OOJBIIMHCTBO YYEHBIX CUMTANO, YTO
XKHM3Hb BO BceneHHoit — pemuaiiiiee sBieHue. [IpeacTaBisiioch KpaitHe MaJloBEPOSITHBIM,
yTOOBI B Hallleil 3Be3nHON cuctemMe — [amakTuKe, HacuWThIBalolei cBbiie 150 Mapn
3Be31, XOTs Obl y omHoi (momuMo Haiero CoinHila) Oblia ceMbsl ruraHeT. KpymreHue
KOCMOTOHWYECKOM TUIOTe3bl JI)KWHCA B TPMALATHIX TOAAX 3TOTO CTOJETUS U OypHOE pas-
BUTHE acTPO(GU3NKHM TOABEIN HAC BIUIOTHYIO K BBIBOLY, UTO TJIAHETHBIX cucTeM B [anmak-
THKE OTpOMHOE KoImuecTBOo, a Hamia CojHeyHash cucteMa MOXET OBbITh He CTOJbKO MHC-
KJIIOYEHUEM, CKOJbKO TIpaBWJIOM B MHUpe 3Be3n. Bce Xe 3To BecbMa BEPOSITHOE
MPEToNIOXEeHNEe II0Ka elle CTporo He mokazaHo (cM. . 10).

Pa3Butne 3Be3THOM KOCMOTOHMM TakKXe WMMENTO W WMMEeT pellaioliee 3HaueHue It
Mpo6yieMbl BOSHUKHOBEHUSI U Pa3BUTUS XU3HU Bo BceneHHol. Yke Temepb Mbl 3HaeM,
Kakue 3Be3Ibl MOJIoJble, KaKue CTapble, KaK JOJTO 3Be3Ibl M3JIyYaloT Ha TOM IMOYTH TIO-
CTOSTHHOM YPOBHE, KOTOPBIN HEOOXOMUM IS TMOJAepKaHUsl XU3HU Ha 00paIlarolInxcs
BOKDPYT HUX TUlaHeTaX. HakoHell, 3Be3qHass KOCMOTOHUS AaeT HajeKuil MporHo3 Oymyine-
ro Hamero CoiHIIa, YTO MMEET, KOHEYHO, pelaioliee 3HaueHue Il cyned KM3Hu Ha 3e-
mie. Takum oOpazoM, mocTiKeHUsT acTpodu3uku 3a mociaenHue 20 — 30 ymer chenanu
BO3MOXHBIM HAay4YHBIH TOAX0M K TpobieMe MHOXECTBEHHOCTM OOUTaeMBbIX MMPOB.

Hpyroe BaxHeiillee «HampaBIeHHe aTaKu» 3TOM HOOJIeMbI — OMOJOTMYECKHEe U OHO-
XUMUYecKre uccienoBaHus. IlpobGnema XM3HWM — B 3HAYMTENIBHOM CTETIEHW XUMMUecKast
npobiema. KakuM croco6oM M Tpu KaKWX BHEIIHMX YCIOBUSAX MOT NPOWCXOAWTH CUHTE3
CJIOXHBIX OPraHWYECKUX COETUHEHWI, WTOTOM KOTOPOTO OBbITIO TMOSIBIEHWE Ha IITaHeTe
TIEPBBIX «KPYIUIl» XUBOTO BellecTBa? Ha MpOTSKEHUU MOCASTHUX NECATUICTHI OMOXH-
MUKW CYIIECTBEHHO TMPOIBMHYJIU BIIEped 3Ty MpobieMy. 31ech OHU TIpeXIe BCEro Omu-
paloTcs Ha pe3yabTaThl JaOOPATOPHBIX SKCIIEPUMEHTOB. Bce Xe, Kak MpeacTaBisieTcsl aB-
TOpYy 3TOM KHUTHM, TOJBKO B TOCIEIHWE TOABI TOSBUJIACh BO3MOXHOCTb ITOTOUTH
K BOIPOCY O MPOMCXOXIEHWM XW3HU Ha 3emiie, a cliefioBaTebHO, W Ha IPYTUX IJIaHe-
taXx. TonbKo ceifyac HauMHAEeT TMPUOTKPHIBATHCS 3aBeca Had «CBSTasl CBATBIX» KWBOU
CyOCTaHIIMM — HACJEACTBEHHOCTHIO.

Broimaromuecss ycriexu TEHETMKM W TIPEeXIe BCETO BBIICHEHUE «KHOEPHETUUECKOTO
CMBIC/Ia»  Te30KCUPUOOHYKIIENHOBOM UM PUOOHYKJIEMHOBOW KHCJIOT HACTOSTETbHO —Tpe-
OYIOT HOBOTO OTpe/eseHUs] CaMOro OCHOBHOTO TIOHSATUS «KU3Hb». Bce Oosee sicHbIM cTa-
HOBWTCS TIOJIOXEHUE, YTO TpobIeMa MPOUCXOXAEHUS XU3HU B 3HAUMTENBHOU CTETIeHU
npo6yieMa reHeTnudeckasi. OTpOMHBIE YCIIEXW MOJIEKYISIPHON GMOJIOTHM TO3BOJISIOT Haze-
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SITBCS, UTO 9Ta BaXKHEMIash IMpobJjieMa eCTeCTBO3HAHMSI OyleT pellleHa B 0003pMMOM
OymyleMm.

[IpuHIIMNMAILHO HOBBIM 3Tal B pa3BUTUMM MPEACTABIEHUN O MHOXECTBEHHOCTU OOM-
Ta€MbIX MMUPOB HayaJiICd C 3aIllyCKa B Halen CTpaHE IIEPBOIo MCKYCCTBCHHOIO CIIYTHHKA
3emun. 3a TpUALIATH JIET, UCTEKIIUX TTOCe MaMsATHOroO IHS 4 okTsa6ps 1957 r., Obuiu Ao~
CTUTHYTBI TOPA3UTECJIbHBIC YCIICXU B OBJIAJACHUU N U3YUYCHUU OMKaNIIMX K Hallley IUIaHe-
Te o0JlacTeii KOCMMYECKOIo TMPOCTpPaHCTBA. AIO(Eeo30M 3TUX YCHEXOB ObLIM TPUYyM-
d)aJ'leble IMOJICThI COBETCKUX U aMCPUKAHCKUX KOCMOHABTOB. .HlO)lVl KaK-TO BIAPYT «BECO-
MO, Tpy0O, 3pMMO» IOYYBCTBOBAJM, UTO OHM HACEISIOT OYeHb MAJICHBKYIO IJIaHETKY,
OKPYXEHHYI0 Oe3rpaHMYHbIM KOCMMYECKHUM MpPOCTpaHCTBOM. KOHeYHO, BceM UMM B IIIKO-
Jlax TIperofaBajiv (Yaille BCEro MOBOJbHO IJI0X0) aCTPOHOMUIO, U OHU <«T€OPETUYECKU»
3HaJM MecTo 3eMir B KocMoce. OIHAaKO B CBOE KOHKPETHOM AeATEIbHOCTU JIOIU PYyKO-
BOJCTBOBAJIUCh, €CIIM TaK MOXHO BBIPA3UTBCS, <«IIPAKTUYECKUM TIeOoLeHTpUu3MoM». Ilo-
3TOMY HeJIb3sl JaXKe IMEePEeOLICHUTDb MepeBOPOT B CO3HAHUU JIIONEH, KOTOPHIM O3HAMEHOBA-
JIOCh Havajo HOBOI 3pbl B UCTOPUU YEJIOBEYECTBA — 3Pbl HEITOCPEACTBEHHOTO M3yUeHMUSsI
Y, B MEPCIEKTMBE, MOKOPEHUS KOCMOCA.

Bonpoc o XM3HM Ha APYrMX MMUpax, OBIBIIMIA IO HENaBHEro BpPeMEHM 4YUCTO ab-
CTPaKTHBIM, ceiiyac NpuoOpeTaeT peajbHOe NpPaKTUYeCKoe 3HayeHue. B Oumvkaiiiive
rolibl OH OYIET, €CcJIM TOBOPUTH O TulaHeTaX COJTHEYHOM CUCTEMbl, OKOHYATEJbHO pelleH
9KCIepUMeHTaIbHO. CrieliuaabHble TPUOOPhl — MHAUKATOPHI XXM3HU — MOCHLIAIUCH U OYy-
AYT NOChLIAThbCA Ha NMOBEPXHOCTHU IUIAHCT U AaAyT yBepeHHblﬁ OTBET: €CTb JIM TaM XW3Hb
M eCJIM €CTh, TO Kakasi. Hemaneko To BpeMsi, KOrma acTpOHaBThI BbicauasTcsl Ha Mapce,
a MOXeT ObITh, TaXe Ha 3aragoyHOi HeroctenpuuMHoOir BeHepe, U cMOTYT M3yyaTh TaM
KU3HBb (ECIM OHA, KOHEYHO, €CThb) TEMU XK€ MeTodaMu, YyTo U Ouosiorn Ha 3emie. Ckopee
BCEro, OJHAKO, HUKAKMX, AaXKe CaMbIX TPUMUTUBHBIX (DOPM KM3HU OHM TaM He HAMWdyT,
Ha 4YTO YyKa3bIBAalOT PE3YyJbTaThl YK€ BBIINOJHCHHBIX 3KCIICPUMCHTOB.

Kak BbIpaxkeHHE OrPOMHOI0 MHTEpeca IIMPOKUX CJIOEB Hapoaa K Ipobieme obuTae-
MOCTU APYIrUX MHUPOB CJICAYET pacCMaTpuBaTh INOABJICHUE B IOCJICAHUEC TPU ACCATUIICTUS
psina paboT KpyMHBIX GU3UKOB U aCTPOHOMOB, B KOTOPBIX CTPOrO Hay4yHO paccMmaTpu-
BaeTcsl MpobJjieMa YCTAaHOBJICHUS CBSI3U C pPa3YMHBIMU CYLIECTBAMM, HACESIOIIUMU IPY-
re IUIAaHETHbIE CUCTEMBl. YK€ COCTOSUICSI psii HaydyHBIX KOH(EpeHLMA, MOCBSIIEHHbIX
BHe3eMHbIM LuBuan3anusamM,— B CIIA u B Hawueli ctpaHe. [1pu pa3paboTke 3Toi yBJieKa-
TeJbHOU MPOOIEeMBbI yUeHbIE HE MOTYT 3aMbIKaThCSl B paMKU cBoeli crierinaibHocTU. C He-
O6XOLLI/IMOCTblO Haao CTPOUTb TC WM HMHBIC TUIIOTE3bl O IIYTAX PAa3BUTUA Lll/lBl/lJ'lI/IBaLlI/lﬁ
B MEPCIEeKTUBE ThICSY M MWLIMOHOB JIET. A 3TO, MpaBO e, HeJerkasi U He COBCEM OIlpe-
nejieHHas 3ajada... M TeM He MeHee ee Halo pelllaTh, TaK KaK OHAa MMEET COBEPILIEHHO
KOHKPETHBI CMBIC]I, a TJIaBHOE, MPaBUJIbHOCTb PEIIEHUSI MOXET ObITh B IPUHIIUIIE TTPO-
BEpEHA KPUTEPUEM IMPAKTUKU.

Lens aTOlf KHUIM — O3HAKOMUTbH ILIMPOKWE KPYTYW 4YUTaTesleil, WHTEepPEeCyIOIIUXCs
yBJIEKaTeJIbHOU mpoOiaeMoid XXu3HU BO BceleHHOI, ¢ COBpEeMEeHH BIM COCTOSIHUEM
9TOM MpoOseMbl. Mbl MOTYEPKMBAEM — «C COBPEMEHHBbIM», TaK KaK pa3BUTHE HaIlIUX
Hpeﬂ,CTaBﬂeHI/lﬁ O MHOXECTBEHHOCTU OOUTAEMBIX MUPOB ceityac NaeT OOCTAaTO4YHO ObI-
crtpo. Kpome Toro, B oT/inuue OT APYTUX KHMT, MOCBSIIEHHBIX 3TOI mpobiieMe (Hampu-
mep, A. . Omapun u B. T'. ®@ecenkoB «Kus3np Bo Bcenennoit» u I'. CneHcep JIKoHC
«Ku3Hb Ha APYrux MUpax»), Ile MPeuMYIIeCTBEHHO pacCMaTpUBaeTCsl BOIIPOC O XKU3HU
ToJbKO Ha TtaHeTax CojHeYHoM cucteMbl — Mapce u BeHepe — Ha ocHOBe Oe3HameXXHO
ycTapeablX JaHHBIX, Mbl YACINJIN JOCTATOYHO MHOI'O BHUMAaHUA APYIUM IJIAHCTHBIM CU-
cremaM. HakoHell, aHanu3 BO3MOXHOCTE pa3ymMHOI XUM3HU BO BceneHHON 1 mpoGieMbl
YCTAaHOBJICHUS CBSA3U MCXAY HUBUIM3ALUAMU, PA3ACICHHBIMU MCXK3BC3IHBIMU PACCTOsA-
HUSIMU, HACKOJILKO HaM U3BECTHO, HU B OJHOM KHUre 10 1962 r., Korga ObLJI0 HAITMCAaHO
NepBOE M3JaHUE BTOM KHUIU, HE IMPOBOIMJICH.

DTa KHUTa COCTOMT M3 Tpex uacteil. IlepBast 4yacTb COAEPKUT aCTPOHOMMYECKUE CBeE-
JCHU, HCO6XO,£[I/IM])IC JJ1sd MOHUMaHUA COBPEMEHHBIX l'lpeﬂ,CTaBJ'[CHl/lﬁ 00 3BOJIIOLIMU Tra-
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JIaKTUK, 3B€3]l U TUIAHETHBIX cucTeM. Bo BTOpoO#l yacTu paccMaTpuBarOTCS YCIOBMSI BO3-
HUKHOBEHMUS XM3HU Ha KakKoii-HUOyab muiaHere. Kpome Toro, 3mech oOCyXmaeTcsi BOIPOC
00 oburaecmoct Mapca, Benepsl u npyrux miaHet CojHeuHO#l cucTteMmbl. B 3akimioueHne
9TOI YacTM KPUTUYECKM PacCMaTpPUBAIOTCS COBPEMEHHBIE BapUAHTBI T'MITOTE3bl MaHCIEp-
Muu. HakoHell, TpeThsl 4acTb COAECPKUT aHAJIMU3 BO3MOXHOCTUM PA3yMHOM XWU3HU B OT-
nenbHbIX obsactsix BceenenHoil. Ocoboe BHMMaHUE oOpaiaercs Ha MpobjeMy yCTaHOBIIe-
HMSI KOHTAaKTOB MeEXAYy LMBUIM3ALUIMU pa3HbIX TIUIAHETHBIX cucTeM. [lo cBoemy
XapakTepy TPeThsl YacTh KHUTM OTJIMYAETCsS OT TEPBBIX ABYX, KOTOpbIE M3JIaraloT KOH-
KpETHbIe UTOTU M Pe3yJbTaThl Pa3BUTUS HAYKM B COOTBETCTBYIOIIUX objacTax. [lo HeoO-
XOOUMOCTU B 3TOM 4YacTW MpeobsafaeT TMMOTETUYECKUU 3JIEMEHT — BElb MOKa MBI €IlIe
HE YCTAaHOBUJIM KOHTAKTOB C WHOIJIAHETHBIMU LUBUJIM3ALUSIMU U, B CYLUIHOCTU TOBODS,
HEU3BECTHO, KOT/Ia YCTAHOBUM M YCTAHOBUM JiM BooG1ie... Ho 3To HM B Koeii cTerneHu He
O3HayaeT, YTO 3Ta YacTh JIMIIEHA HAYYHOTO COJEpPXaHUS M SBIASETCS YUCTOW (haHTACTU-
Koii. HampoTuB, UMEHHO 3[eCh aHAJIU3UPYIOTCS, U TIPUTOM 110 BO3MOXHOCTU CTPOTO, HO-
BeWIINME NOCTUXEHUSI HAYKU U TEXHUKHU, KOTOpble B OyaylleM MOTYT MPUBECTH K yCIIeXy.
Bmecte ¢ TeM 3Ta yacTb KHUTM MO3BOJSIET JaTb HEKOTOPOE pEAJbHOE MpelIcTaBleHUE
0 MOIIM YeJIOBEYECKOro pasyMa Jaxke Ha COBPEMEHHOM 3Tare ero pa3BuTus. Bemb yxe
ceifuac 4esoBeYECTBO CBOEH aKTUBHOMW AESITENbHOCTBHIO CTalo (HAaKTOPOM KOCMHUYECKOTO
3HayeHus. Yero xe MOXHO OXHJATh Yepe3 HECKOJbKO CTOJETHI?



Yacme nepseas:

A C T POHONMMIM YECKIITI7T

ACITFEF K7

T7TPOL T EN BT

W cTpamHbeiM, CTpaniHBIM KPEHOM
K npyrum Kakum-HUOYIb
HeBemoMbIM BceNeHHBIM
[MoBepryr Mieunsriii [1yTh...

b. Ilacmepnax



1. Macwuwmabs: BceanertHolil u ee cmpoeHue

Ecimn 6BI acTpOHOMBI-TIPOGECCHOHANBI TIOCTOSSTHHO M OLIYTUMO IIPEICTaBIISIA  cebe
YyTOBUIIHYIO BEIMIMHY KOCMUYECKUX PACCTOSTHUI M MHTEPBAJOB BPEMEHU IBOJIOLIMU He-
OSCHBIX CBETWJI, BPSI JU OHM MOIJIM YCIEIIHO pa3BMBaTh HAyKy, KOTOPOM IOCBSITHIN
CBOIO XM3Hb. [IpWBBHIYHBIE HaM C JETCTBa IPOCTPAHCTBEHHO-BPEMEHHBIE MAcIITaObl Ha-
CTOJIBKO HUYTOXHBI IO CPAaBHEHUIO C KOCMUYECKMMM, YTO KOTAAa 3TO JOXOIWUT OO CO3HA-
HUsI, TO OYKBaJIbHO 3aXBaThIBaeT MyX. 3aHMMAasCh KaKoW-HUOyIb MpoOIeMOil KocMmoca,
acTpoHOM JIMOO pelraeT HEKyl0 MaTeMaTHYecKylo 3amady (3TO dYallle BCEero IeNIaloT CIIe-
IIMAJIUCTHI TT0 HEOECHON MeXaHUKe M acTPO(PU3UKU-TEOPETUKM), TMO0 3aHUMAETCS YCOBEP-
IIEeHCTBOBAaHMEM MPUOOPOB M METOMIOB HAOMIOAEHWI, MO0 X€ CTPOUT B CBOEM BOOOpa-
K€HHMHU, CO3HATEeJIbHO WM OecCcO3HATeIbHO, HEKOTOPYIO HEOOJBIIYI0 MOIEIb HCCIemye-
MOM KOCMMYECKOW cucTteMbl. Ilpm 5TOM OCHOBHOE 3Haue€HHWE WMEET IPaBUJIbHOE
TIOHMMaHUEe OTHOCHUTEJIbHBIX pPa3MEpPOB M3ydyaeMOH CHUCTEMBbI (HAIpuUMep, OTHOIIE-
HHE pa3MepoB HeTajeil TaHHOW KOCMUYECKON CHCTeMBbI, OTHOIIEHHME pa3MepoB 3TON CH-
CTEMBI M APYTUX, MOXOXMX WJIM HETIOXOXMX Ha Hee, W T. I.) U MHTepBaJIOB BpeMeHHU (Ha-
MpUMep, OTHOIIEHWE CKOPOCTH IPOTEKaHUS JAaHHOTO IIpollecca K CKOPOCTH MPOTEKaHUS
KaKoro-ambo Ipyroro).

ABTOp 2TOl KHHMIY JOBOJBHO MHOTO 3aHUMAaJICS, HalpuMep, COJHEYHON KOPOHOM
u lamakTukoit. M Bcerma oHM TIPEACTAaBISIMCH €My HENpaBUJIbHON ¢opMbl chepon-
NaJbHBIMHM TeIaMU MPUMEPHO OIMHAKOBBIX pa3MepoB — 4TO-HUOymb okoso 10 cwm... ITo-
gemy 10 cM? DTOT 00pa3 BO3HMK ITOACO3HATEBHO, ITPOCTO MOTOMY, YTO CJIWIIKOM 4Ya-
CTO, pa3ayMbIBasl HaJ TEM WJIM WHBIM BOIIPOCOM COJTHEYHOM WUIM TaJaKTU4ecKoil Gu3mku,
aBTOp YePTUJI B OOBIKHOBEHHOM TeTpaau (B KJIETOUYKY) OUepTaHUS IPEAMETOB CBOMX pa3-
MblIeHuid. YepTwn, crapasch NpUIEpKUBAThCS MaciTaboB sBiaeHuit. Ilo omHOMY
0YEHD JIIOOOIBITHOMY BOIIPOCY, HAIlpUMEP, MOXHO OBUIO IPOBECTH HMHTEPECHYIO aHaJlo-
TUI0 MEXIY COJIHEUHOU KopoHOU M [amakTukoil (BepHee, TaK Ha3bIBAEMOMN <«TaJlaKTUYe-
CKOIl KOpoHOI1»). KoHeuHO, aBTOp 3TON KHMIM OYE€Hb XOPOIIO, TaK CKas3aTh, «yMOM»
3HaJI, 9YTO pa3Mephl TaJaKTMIeCKON KOPOHBI B COTHM MWJUIMapAOB pa3 OoJblle, YeM pa3-
Mephl coaHeyHoil. Ho oH crmokoiftHO 3a0bIBajl 00 3TOM. A eciu B psae ciaydaeB OOJbIIue
pa3Mephl TaJaKTUYEeCKON KOPOHBI MPHOOpeTain HEKOTOpPOe IMPUHIIMIIAAILHOE 3HAauyeHHue
(OBIBAJIO M TaK), 3TO YYMTHIBAJIOCH (DopManibHO-MaTeMaTudeckKu. Y Bce paBHO 3pUTENIBHO
00€ «KOPOHBI» TPEICTABISINCH OMMHAKOBO MAJIEHBKVMMU. ..

Eciu 6m1 aBTOp B Tporecce 3TOoi pabOThI TpemaBayicsd (PUIOCOMCKUM pa3MBIIIIe-
HUSIM O YYIOBUIIHOCTHA pa3MepoB [amakTuku, 0 HeBOOOpa3MMON pa3peXeHHOCTH rasa,
M3 KOTOPOI'O COCTOMT TalaKTUUecKass KOpoHa, 0 HUYTOXHOCTH Halllel MaJIOTKU-TLUIaHEThI
U COOCTBEHHOTO OBITHMS M O IIPOYMX APYTMX HE MeHee IPaBUJIbHBIX IIpeaMeTax, padoTa
Hax TpobOjeMaMM COJIHEYHOM M TaJllaKTMYeCKON KOPOH IIpeKpaTwyiach OBl aBTOMa-
THUYECKH...

ITycTh MPOCTUT MHE YUTATEIb 3TO «IMPUYECKOE OTCTYIJIeHHe». I He COMHEBaloCh,
YTO M Yy APYTMX acTPOHOMOB BO3HHUKAJIM TaKWe XK€ MBICIM, KOIrIa OHM paboTalM Han
cBouMu TpobiaeMamMu. MHe KaxeTcs, YTO MHOTAA IT0JIe3HO MOOIMXe IMO3HAKOMHUTHCS
C «KyXHeil» Hay4dHOW paOOTHI...

Ecnm MBI XOTMM Ha CTpaHMIIaX 3TOM KHHUIM OOCYXIaTh BOJHYIOIIME BOIPOCH O BO3-
MOXHOCTH pa3yMHOU XW3HM BO BceneHHOI, TO mpeXme Bcero HyXXHO OyIeT COCTaBUTh
MIPaBUJIBHOE TIPENCTABICHNE O €€ MPOCTPAaHCTBEHHO-BPEMEHHB X MacIITa-
6ax. Eme cpaBHUTeIbHO HEITaBHO 3eMHOM IIap TIPEACTABISIICS YEJIOBEKY OTIPOMHBIM.
CBblIllIe TpeX JIET MOTPeOOBANIOCh OTBAXHBIM CITOABMXXKHMKAM MaremiaHa, 4ToObl 465 ner
TOMY Ha3aj ILIEHOW HEMMOBEPHBIX JUIIEHUM COBEPIIUTH MEPBOE KPYTOCBETHOE ITyTeIle-
crBue. Hemuornm Gonee 100 yjer mpoluio ¢ TOro BpeMEHM, KOIla HaXOMYWBBINA Tepoit
danTactuyeckoro pomana Kionst BepHa coBepiwi, IOJB3YSCh MOCIETHUMU TOCTUKE-
HUSIMM TEXHUKM TOTO BpEMEHM, ITyTelllecTBMEe BOKpYyr cBera 3a 80 cyrok. WM mpommio
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BCEro JUIIbL 26 JeT C Tex
MaMSATHBIX IS BCEro 4YeJso-
BEYEeCTBa HEM, KOrja IepBbIA
COBeTCKUii KocMoHaBT [ara-
pUH 00JieTe]l Ha JIETeHIapHOM
KOCMUYECKOM Kopabye <«Bo-
CTOK» 36MHOM 1ap 3a 89 MuH.
N wmbiciu  roneit HEBOJIBHO
00paTUIUCh K OTPOMHBIM TPO-
CTpPaHCTBaM KOCMOCa, B KOTO-
pbIX 3arepsilach HeOoJbIIas
riaHeta 3ems...

Hama 3emnss — omHa wu3
miaHer CoOJHEYHOUN CHUCTEMBI.
ITo cpaBHEHUIO C IPYTUMU ILJ1a-
HEeTaMu OHa pacroyioXeHa I0-
BOJIbHO 0;113K0 K COJIHILY, XOTS
U He SIBJISIETCSI caMOil OJTM3KOM.
Cpennee paccrosiHue ot CojH-
ua no Ilnyrona — camoii mane-
koit mnaHeTsl COJIHEYHOU cu-
crembl — B 40 pa3  OGoJblie
CpEeIHero paccTOsTHUS OT 3eMJTu
no ConHia. B HacTosiee Bpe-
MsI HEU3BECTHO, WMEIOTCS JIu
B CoJiHEeYHO# cucTeMme IUlaHe-
ThI, elle Oojiee ymajJeHHbIE OT
Connua, yem [1nyroH. MoxHo
TOJBKO YTBEpXAaTh, YTO €cC-
JIU TaKue TUIAaHEThl U  €eCTb,
TO OHU CpPaBHUTEJNbBHO HEBEJUWKU. YCIOBHO pa3Mepbl COJHEYHON CHUCTEMBI MOXHO
npuHATh paBHBIMU 50—100 acTpoHOMMYECKMM eAMHULAM*), win okojo 10 mipm KM.
ITo HamKUM 3eMHBIM MaciITabaM 3TO O4YeHb OOJIbllas BEJIMYMHA, IPUMEPHO B 1 MUJUIMOH
pa3 mpeBocXojsIIas quamMeTp 3eMIIH.

Mpbl MoxeM OoJiee HArJISIIHO TPENCTaBUTh OTHOCUTENbHbIe MaciuTadbl CojHeYHOM
cucteMbl cienyomuM obpasom. [lycte ConHue u3zoOpaxaeTcs OWUTMApAHBIM IIapOM
nuameTrpoM 7 cM. Torma onukaitmas k ConHily mjaaHeta — MepKypuii HAaXOOUTCS OT He-
ro B 9ToM Macintabe Ha pacctossHuu 280 cm, 3eMist — Ha paccTossHUM 760 cM, TUTaHT-
ckas maHetra FOnurep ymaneHa Ha paccTtosiHMe okosio 40 M, a camasl JajbHsIsl TUIaHe-
Ta — BO MHOTUX OTHOUIEHUSX TMOKa elle 3aragouyHbiit [11yToH — Ha paccTrosiHue OKOJIO
300 m. Pazmepsl 3eMHOTO 1l1apa B 3TOM MacliTabe HecKoJibKo Oosibiie 0,5 MM, JIYHHBII
nuamMeTp — HeMHoruMm Oonbiie 0,1 MM, a opburta JIyHBI MMeeT nuameTp OKOJIO 3 CM.

Jaxe camas 6au3Kas K Ham 3Be3na — [Ipokcuma LleHTaBpa ynmajneHa oT Hac Ha Ta-
Koe 0O0JIbIIOE PAaCCTOSIHUE, UYTO MO CPABHEHUIO C HUM MEXIIJITAaHETHbIE PAcCTOSIHUS B TIpe-
nesnax COJTHEUHOM CUCTeMbI KaXyTCsl CyIIMMU MycTsAKaMu. YuTaTenu, KOHEUHO, 3HAIOT,
YTO JIJISI UBMEPEHUs MEX3BE3IHbIX PACCTOSIHUI TaKOW €AMHUIIEH NJIVHBI, KaK KUIOMETD,
MOYTHU .HUKOTJA HEe TOJIb3yIoTcs **). Dra eauHuIla U3MepeHUi (TaK Xe KaK CaHTUMETD,
IIOWM M [Ip.) BO3HUKJIA U3 MOTPEOHOCTE MPAaKTUUECKOU AeSITeIbHOCTY 4eJoBeYeCTBa Ha

Puc. 1. Munanerst Conneunoil cnctemsl

*) AcTpoHoMMYecKas eauMHuIlla — cpenHee paccTosHue oT 3eman jo CoiHia, paBHOE
149600 ThIC. KM.

**) Tloxanmyit, TONBKO CKOPOCTH 3Be3[I M TUIaHET B aCTPOHOMMHM BBIPAXAlOTCS B eIMHMIIAX
«KUJIOMETP B CEKYHIY».
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3emae. OHa COBEpIIEHHO HETPUTOAHA JIJIs OLIEHKM KOCMUYECKMX PACCTOSIHUIA, CIUIIKOM
OOJIBIIMX IO CPaBHEHUIO C KUJIOMETPOM.

B monynspHoii nutepaType, a MHOrAa W B HAYYHOU, IJI OLEHKU MEX3BE3IHBIX
U MEXTaJaKTUYEeCKMX PACCTOSTHUN KaK eIUHUIY U3MEpPEeHUS] YMOTPeOJISIOT «CBETOBOM
rof». DTO TaKoe pacCTOsIHUE, KOTOpOe CBET, NBUTasich co ckopocThio 300 ThIC. KM/C,
MPOXOANT 3a Tof. Jlerko yb6eauThesi, 4To cBeTOBOI roa paseH 9,46 < 10" kM, WA okono
10000 Mupa KM.

B HayuHoli nuTepaType M U3MEpPEHUS MEX3BE3IHBIX U MEXTIaJlaKTUYeCKUX pac-
CTOSIHUI OOBIYHO TpUMEHsIETCS ocobasi eAVHWIIA, TOJY4YMBIIAs Ha3BaHUE <«IapCceK»;
1 mapcek (rK) paBeH 3,26 cBeTOBOro rojma. Ilapcek ompenensieTcsl Kak TaKOe PAcCTOSTHUE,
¢ KOTOPOTO pafinyc 3eMHON OpOUTHI BUAEH IO YIJIOM B 1 ceK. Iyru. OTo oYeHb MajieHb-
Ku#l yroj. JloctaToyHO cKa3aTh, YTO TMOJA TaKMM YIJIOM MOHETa B ONHY KOTIEKY BUIHA
C pacCTOSIHUS B 3 KM.

Hu omna u3 3Be3m — Onuxaimux cocenok COJHEYHOUM CUCTEMbl — HEe HaXOAMTCS
K HaMm Onmke, yem Ha 1 mk. Hampumep, ynmomsuyrtas [lpokcuma lleHTaBpa ymaneHa oT
Hac Ha pacctosiHMe okojo 1,3 mk. B ToM wmacimitabe, B KOTOpOM Mbl M300pa3uiu

Puc. 2, Waposoe crxonuense 47 Tykana
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COJIHEYHYIO CHCTEMY, 3TO COOTBETCTBYeT 2 ThIC. KM. Bce 3TO XOpoIlo WILTIOCTpHUPYET
GOJIBIIIYI0 M30JMPOBAHHOCTL Halreil -CoNHEYHONM CHCTEeMBI OT OKPYXAIOIIMX 3BE3IHBIX
CUCTEM; HEKOTOpbIe W3 3THX CHCTEM, BO3MOXHO, WMMEIOT C Heldi MHOIO CXOJICTBA.

Ho okpyxatomue ConHile 3Be3nbl W camMo COJIHIIE COCTaBJISIIOT JIMITb HWYTOXHO
MaJIyl0 4acTh TMTAHTCKOTO KOJIICKTWBA 3Be3l] M TYMAaHHOCTE, KOTOPBIM Ha3bIBaeTCS
«TamakTukoii». DTo CKOIUIEHHE 3Be3l Mbl BUIUM B SICHbIC O€3JyHHbIe HOUM KakK Iepece-
KamIyo He6o mosocy MuteuHoro Ilytu. lajmakTuka vMMeeT HOBOJBHO CIIOXHYIO CTPYK-
Typy. B mepBoMm, caMoM TrpyOOM MpUOIVKEHUU MBI MOXEM CYMTaTh, YTO 3BE3IbI U TY-
MaHHOCTHM, M3 KOTOPBIX OHA COCTOWT, 3aIOJHAIT 00beM, UMEUIMi (OopMy CHIBHO
cXaToro aJuIMIicouna BpamieHus. Yacto B momynsipHOW nutepatype dopmy lamakTuku
CPaBHMBAIOT C NBOSKOBBIMYKJIOW JiMH30i. Ha camoMm gene Bce OOCTOMT 3HAYUTETHHO
ClOXHee, ¥ HapuCOBaHHasl KapTHHA SIBISIETCS CIUIIKOM TpybOoil. B melicTBUTEIBHOCTU
OKa3bIBAaeTCsA, YTO pa3HbIe THUIIBI 3Be3l COBEPIICHHO II0-Pa3HOMY KOHIIEHTPUPYIOTCS
K IeHTpY ['allaKTUKM U K ee «dKBaTOpUaJbHOM TuTocKocTH». Hampumep, ra3oBble TyMaH-
HOCTH, a TaKXXe OYeHb TOPSYMe MacCCHBHBIE 3BE3/Ibl CHUIBHO KOHILEHTPUPYIOTCS K 3IKBATO-
pUanbHOM TuTocKocTH [anakTuKW (Ha HeGe 3TOW IUIOCKOCTH COOTBETCTBYET OOJIBINON
KpYyr, TIPOXOISAINNIA 4Yepe3 IeHTpalibHble yacTh MueuHoro ITyru). Bmecte ¢ TeM oHM He
0OHAPYXMBAIOT 3HAYMTEIBHOW KOHIIEHTpAIlMM K TajakTuueckoMy IieHTpy. C apyroit cro-
pPOHBI, HEKOTOPbIC THUITBI 3BE3I M 3BE3MHBIX CKOIUICHMI (TaK Ha3bIBaeMble «IIIapOBBIE
CKOIUIEHHUsI», pHUC. 2) TOYTHM HMKAKON KOHIICHTpallMM K 3KBaTOpUaJbHOM TIuIocKocTh [a-
JIAKTUKM He OOHApyXWBAlOT, HO 3aTO XapaKTEePHU3YIOTCS OTPOMHOI KOHIIEHTpAalMel o
HaIpaBIeHUIO K ee LeHTpYy. MeXny 3TUMHU IBYMs KpaHUMM THUIIaMU TIPOCTPAHCTBEHHO-
ro pacmpeaeieHus] (KOTOPOE aCTPOHOMBI HAa3bIBAIOT <«ILIOCKOE» U «cepuueckoe») Haxo-
IATCS Bce TPOMEXYTOUHBIE cliydan. Bce ke OKa3bIBaeTCs, YTO OCHOBHAasl 4YacTb 3BE3]
B lajlakTMKe HaXOmAWTCSl B TMTAHTCKOM IHUCKE, TUaMeTp KoTtoporo okoino 100 Theic. cBe-
TOBBIX JIeT, a ToamuHa okoyio 1500 cBeTOBHIX JeT. B 3ToM mumcKe HacuMTHIBAaeTCsS He-
CKOJIBKO Oojbmie 150 mipm 3Be3n caMbIX pas3nuuHbix TumoB. Hame Comnie — omHa u3
9TUX 3BE3M, Haxonslmascsa Ha nepudepun ['aTakTUKU BOJIM3M OT ee 9KBATOPUATBHOM TUIO-
CKOCTH (TOYHEE, «BCETO JIMIIb» Ha PacCTOSTHUU OKoo 30 CBETOBBHIX JIeT — BeJIMYMHA JO-
CTAaTOYHO Majasi Mo CPaBHEHUIO C TOJIIMHOM 3BE3MHOTO IUCKA).

Paccrossine or ComHua mo sapa lamakTmky (Mim ee IIEHTpa) COCTAaBISIET OKOJIO
30 ThIC. CBETOBHIX JieT. 3Be31Has IUIOTHOCTh B ['aakTuMKe BecbMa HepaBHOMepHa. Bole
BCEr0 OHAa B O00JACTM TaJaKTUYECKOTO spa, Thoe, TO. IMOCIACIHWM HaHHBIM, IOCTHraeT
2 THIC. 3Be3] Ha KyOMUYeCKUii mapcek, 94To mo4Tu B 20 ThIC. pa3 OOJbIIe CpeIHei 3Be3THOM
mwioTHOCTA B okpecTHocTsIx ComHia *). Kpome Toro, 3Be3mbl MMEIOT TEHACHLIMIO 0Opa-
30BBIBATh OTHEIbHBIC TPYIIIBI MW CKOTIICHHMS. XOPOIIUM IPUMEPOM TaKOTO CKOTUICHUS
apistiorcsl Ilnesanpl, KoTopble BUAHBI Ha HalleM 3UMHeM Hebe (puc. 3).

B l'anakTtuke MMeEIOTCSI M CTPYKTYpHBIE AeTaJM ropas3go Ooxbmiux MacmrTabos. Hc-
ClIeTOBaHUSIMM IMOCIEIHMX JIET 10Ka3aHO, YTO TYMAHHOCTH, a TakKXe Tropsuyne MacCUBHBIE
3BE3bl paclpelesieHbl BOoJb BeTBell criupanu. OcoGeHHO XOpOIIO CIUpabHAsT CTPYKTY-
pa BUOHA Yy APYTUX 3BE3MHBIX CHCTEM — TaJakTUK (C MaJeHbKOl OYKBBI, B OTJIWYME OT
Haieil 3Be3mHOM cucTeMbl — [amakTuku). OmHa M3 TaKMX TaJaKTUK HM300paxkeHa Ha
puc. 4. YCTaHOBUTh CIUPAJIbHYIO CTPYKTYpY ['alakTUKM, B KOTOPOW MBI CaMM HaXOIUM-
cs, 0Ka3ajoch B BBHICIICH CTENIEHW TPYAHO.

3Be3nbl 1 TYMAHHOCTHU B Tipeaeiax [aJakKTUKW IBMXXYTCS TOBOJBHO CJIOXHBIM 0Opa-
3oM. [Ipexme Bcero, OHM y4acTBYIOT BO BpalleHWM [alakTUKM BOKPYT OCHU, TEPIEHIUKY-
JISIPHOM K €€ 9KBATOPUATbHOM IJIOCKOCTH. DTO BpallleHWe He TaKoe, KaK y TBEpIOro Te-
Jla: pa3NuYHble yvYacTKM [aJakTMKM HMEIOT pa3iudHble TIepuoibl BpamleHus. Tak,
ConHIle U OKpYyXalIllKe ero B OrpOMHOM 06J7acTH pa3MepaMH B HECKOJIbKO COTEH CBe-
TOBBIX JIET 3BE3/Ibl COBEPIIAIOT TMOJTHBINM 000poT 3a BpeMst okosio 200 mutH Jjer. Tak Kak

*) B camom HEHTPE TralaKTU4YECKOIro dapa B obactu NONEPEYHUKOM B 1 mx HaxoguTcd, I10-
BUIUMOMY, HECKOJBKO MUJUIMOHOB 3BE3M.
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Puc. 3. ®ovorpadus asesanoro ckonaeans [laesa

Puc. 4. Coupansnas ranakruks NGC




CoJHIIE BMECTEe C CeMbeil TUIaHEeT CYIIeCTBYET, MO-BUAMMOMY, OKOJO 5 MJp. JIET, TO 3a
BpeMSI CBOEI 3BOJIIOLIMM (OT POXIEHUSI M3 ra30BOM TYMaHHOCTHU JO HBIHEIIHEro COCTOSI-
HUSI) OHO COBEPIIWJIO NMPUMEPHO 25 000pOTOB BOKpPYr ocu BpaieHusi [amakTuku. Mbl
MOXEeM CKa3aTh, uTo Bo3pacT CoJjiHIIa — BCEro JIMIIb 25 «TaJaKTUYeCKUX JeT», CKaxem
MPSIMO — BOBPACT LIBETYLIUIA...

Cxopoctb nBuxeHusi CojiHIIA U COCETHUX C HUM 3BE3[ MO MX MOYTU KPYTOBBIM Tra-
JIaKTUYeCcKUM opbutam gocrturaet 250 km/c *). Ha ato perynspHoe nBUXeHUE BOKPYT ra-
JIAKTUYECKOTO SIpa HAaKJIaAbIBAIOTCS XaoTHUYeCKUe, OEeCropsiioyHble IBUXEHUS 3BE3.
CKOpOCTM TaKuX ABMXEHUI 3HAYMTEIbHO MeHblle — mopsaka 10— 50 km/c, mpuyem
Yy OOBEKTOB pa3HbIX TUIOB OHU Pa3TUYHBI. MeHbIlE BCEr0 CKOPOCTH Yy TOpPSIYMX Mac-
CUBHBIX 3Be31 (6 — 8 KM/C), y 3Be3Il COJTHEYHOTO THUIA OHU 0Kojio 20 KM/c. UeM MeHbIIe
9TU CKOpPOCTU, TeM O0oJjiee <«IUIOCKMM» SIBJISIETCS paclipelieieHue JaHHOTO THUIMa 3Be3..

B ToM wMmacmitabe, KOTOpbIM MBI TMOJb30BINCH JJIS HAIJSIAHOTO TIPEACTaBIEHMS
CoNHEeYHO! CUCTeMBbI, pa3Mepbl [aJakKTUKU OYIYT cOCTaBIATh 60 MJIIH KM — BeJIMYMHA,
yXe MOBOJbHO Oyn3Kasi K pacctosiHuio oT 3emun 1o ConHua. Orcionma sICHO, 4TO TO Me-
pe IPOHUKHOBEHUSI BO Bce Oosiee ynajaeHHble ob0jacTu BceneHHoit aTOT MaciiTab yxe He
TOJUTCSI, TaK KaK TepsieT HarjsiaHOCTb. [loaToMy MbI mpumeM npyroil maciitab. Mpic-
JICHHO YMEHBIIUM 3€MHYI0 OpOMTY J0 pa3MepoB camMoil BHYTpEHHeil OpOUTHI aToMa BO-
nopona B Kiaccuueckoit monenu bopa. HamoMmHuM, 4yTo paguyc 3TOi OpOMUTHI paBeH
0,53 + 10" cm. Torna Gauxaiiiias 3Be31a OyleT HAXOAUTHCS HAa PACCTOSIHUM IPUOIU3U-
tenbHO 0,014 MM, 1ieHTp [anakTuku — Ha pacctossHuM okosio 10 cMm, a pa3Mepbl Hamiei
3Be3/IHON cucteMbl Oyayt okojio 35 cm. Iuamerp ConHia Oyaer MMETb MUKPOCKOTIM-
yeckue pasMmepbl: 0,0046 A (aHrcTpeM — eIMHULIA MIMHBL, paBHas 107 cm).

MpbI yxe momuepKuBaIu, YTO 3BE3Nbl yHaJeHbl IPYr OT Apyra Ha OTPOMHBIE pac-
CTOSIHUSI, U TeM CaMbIM TMPAaKTUYECKU M30JMPOBaHbl. B yacTHOCTM, 3TO O3Hayaer, YTO
3B€3[bl TIOUYTU HUKOTAA HE CTAJKUBAIOTCH IPYr C IPYrOM, XOTS JIBUXEHME KaXaoil u3
HUX OTIpeJeJiIeTCsl MoJieM CWJIbl TATOTeHUsI, CO3JaBaeMbIM BceMU 3Be3naMu B [anmakTuke.
Ecnu Mb1 Oynem paccmatpuBaTh [ajlakTHKy KaK HEKOTOPYIO 00JIacTh, HANOJHEHHYIO Ta-
30M, MPUYEM DOJIb T'a30BBIX MOJIEKYJ M aTOMOB WTPAIOT 3BE3bl, TO Mbl JOJIKHBI CUU-
TaTh 3TOT ra3 KpaiiHe pa3pexeHHbIM. B okpectHocTsx CoiHIAa cpeqHee paccTOssHUE Me-
X1y 3Be3gaMu mpuMepHo B 10 MaH pa3 OoJibliie, YeM CpPeIHU AuaMeTp 3Be3n. Mexmy
TEM TIPU HOPMAJIbHBIX YCJIOBUSIX B OOBIYHOM BO3JAYXE CpeIHEEe PAacCTOSTHUE MEXIy MoJie-
KyJlaMU BCEro JIMIIb B HECKOJIbKO NIECSITKOB pa3 0oJjibliie pa3MepoB ToOcCienqHUuX. YToObl
JNOCTUTHYTb TaKOW Xe€ CTeTIeHW OTHOCUTEJIbHOTO pa3peXeHUs, MUIOTHOCTh BO3MyXa Clelo-
BaJo 6Bl YMEHBIIUTh MO KpaiiHeil Mepe B 10" pas! 3ameTuM, OfHAKO, YTO B LEHTPAJb-
Hoii obnactu lanakTuku, TAe 3Be3[qHAasl TJIOTHOCTb OTHOCUTENIbHO BbICOKA, CTOJIKHOBE-
HUS MEXIy 3Be3laMu BpeMsl OT BpeMeHU OyayT MPOUCXOAUTH. 3/eCh CIEAYeT OXUIATh
MPpUOTUZUTENBHO OJHO CTOJIKHOBEHHUE KaXblii MUJITMOH JIET, B TO BpeMs KakK B «HOp-
MaJIbHbIX» 00siacTsaX [ajakTWKuU 3a BCIO MCTOPUIO DBOJIIOLMU Halllel 3BE3[IHOUN CHCTEMBI,
HACUMTHIBAWOIIYIO, TIO0 KpaitHeit mepe, 10 MJpH JieT, CTOJKHOBEHMI MEXIy 3Be3laMu
IpakTUYeCcKu He Obuto (cM. 1. 9).

MpbI KpaTKo o0pucoBaiu Maciitab M camylo OOIlyl0 CTPYKTYpy TOW 3BE3[JHOI CH-
cTeMbl, K KoTopoi npuHamiexut Haime ConHue. [Ipu 3TOM COBeplIeHHO He paccMaTpu-
BaJUCh T€ METOMbI, MPU MOMOIIU KOTOPHIX B T€YEHUE MHOTUX JIET HECKOJIbKO IOKOJe-
HUI acTpPOHOMOB IIar 3a IIaroM BOCCO3[aBajii BEJIMYECTBEHHYIO KapTUHY CTPOEHUS
lanakTuku. DTol BaXHOU MpoOiieMe MOCBSIICHbI APYrue KHUTU, K KOTOPBIM MbI OTChI-
JlaeM HMHTepecyloIInxcs yurtareieil (Hampumep, b. A. BopoHmos-BenbsmuuoB «Odepku
o Bcenennoii», H0. H. EdpemoB «B rinyouns Bcenennoii»). Hamma 3amaya — math TOJb-
KO caMmylo OOlIyl KapTHUHY CTPOCHUS M Pa3BUTHUS OTAEIbHBIX 00BbeKTOB BcenenHoii. Ta-
Kasl KapTHHa COBEPIIeHHO HeoOXoauMa JJisi TOHMMaHUs 3TOW KHUTH.

*) Tlone3Ho 3aITOMHUTB TPOCTOE MPABUIO: CKOPOCTh B | TK 3a  MJIH JIET IOYTU PaBHA CKO-
poctu B 1 km/c. IlpemocTaBiseM YMTATeNO YOEMUTHCS B TOM.
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Pue. 5. Tymannocts AHapomedbl €O CIYTHHKAMM

VKe HECKOJbKO MECSITUIETHI acTPOHOMBI HACTOMYMBO WU3Y4yaloT Opyrue 3Be3AHBIE
CUCTEMBI, B TOM MJIM WHOW CTEMEHU CXOAHBbIE C Hallei. DTa 061aCcTh MCCIAEIOBAHUI MOJY-
Yyujia Ha3BaHWE «BHETANAKTUYECKOW acTpoHOMUM». OHa ceilyac UrpaeT eiBa JM He BeIdy-
LIyI0 POJIb B aCTPOHOMUHU. B TeyeHuWe MOCIEAHUX TpeX MAeCATUIETHN BHeralakKTudyeckas
ACTPOHOMHUS J0OMIAacCh MOPa3UTENbHBIX ycIexXoB. ITOHEMHOTY CTalid BBIPMCOBBIBATHCS
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IrpaHAMO3HbIE KOHTYPbl MeTarajakTuku, B COCTaB KOTOPOI Hallla 3Be3[Hasi CUCTEMa BXO-
IUT Kak Majas yactuua. Mbl ele jgajeko He Bce 3HaeM o Meraranaktuke. OrpomMmHas
yIAJIEHHOCTh O0BEKTOB CO3[aeT COBEPIIEHHO crneuuduyeckue TPYIHOCTH, KOTOpPbIE pa3-
pelaioTcsl MyTeM MPUMEHEHUsSI CaMbIX MOUIHBIX CPEACTB HaOJIOJEeHUS B COYETAHUMU
¢ IIyOOKMMU TEOpeTUYECKUMU HuccienoBaHusiMu. Bce xe o61iast cTpykTypa MeTarajgak-
TUKU B MOCJIEIHUE TOAbl B OCHOBHOM CTaja SICHOMA.

Mpb1 MoxeM onpenenuTb MeTaraaakTUKy KaKk COBOKYMHOCTb 3BE3AHbIX CUCTEM — ra-
JaKTUK, IBUXYIIUXCS B OFPOMHBIX MPOCTPAaHCTBaxX HabiromaeMoir HaMu 4acTu Bcenel-
Hol. biuxaiilive K Hauieit 3B€30HON cUCTeMe rajJlaKTUKW — 3HaMEHUTble MareiiaHOBbI
OO6saka, XOpoIllO BUIHBIE Ha Hebe I0XXKHOIO IMOJyllapus Kak ABa OOJbIIMX MSITHA IpU
MEpHO TaKOI Xe MOBEPXHOCTHOM SPKOCTH, Kak U MueuHnslii I1yTs. PaccrossHue no Ma-
rejulaHoBeIX O0JIAKOB «BCero Juib» 0KoJio 200 ThIC. CBETOBBIX JIET, YTO BIIOJHE CPaBHU
MO ¢ oOmel mnpoTskeHHOCThlo Hamel [IamakTuku. [pyrasg «Oiauskas» K HaM
rajakTuka — 3T0 TYMaHHOCTb B co3Be3quu AHapomMenbl. OHa BUAHA HEBOOPY>XEHHBIM
IJ1a30M Kak cJiaboe CBETOBOE IISITHBIIIKO S5-I 3Be3aHOI BeJnunHbI*). Ha camoM nesne 3To
OTPOMHBII 3BE3JHBI MUD, IO KOJMYECTBY 3BE3I M IIOJHOM Macce pa3a B TPU IPEBBI-
watouieil Hamy [anakTuKy, KOTOpasi B CBOIO O4Yepe/ib SIBJISIETCS TUTAHTOM CPEAM rajiak-
TUK. Paccrosinue 10 TyMaHHOCTU AHIPOMENbI, WK, KaK €€ Ha3blBaloT acTpoHOMbI, M31
(3T0 O3HAayaeT, YTO B M3BECTHOM KaTajlore TyMaHHOCTell Meccbe OHa 3aHeceHa Mof
Ne 31), okomno 1800 ThiC. CBETOBBIX JIET, YTO NpUMepHO B 20 pa3 MpeBbIIIAET pPa3Mephbl
lanaktuku. TymanHocts M 31 umeeT sSIBHO BhIpaxkeHHYIO CIIMPaJIbHYIO CTPYKTYPY U IO
MHOTHUM CBOMM XapaKTepUCTUMKaM BecbMa HarloMuHaeT Hauly [anaktuky. Psgom c Heit
HaXOASITCS €e HeOOJIbllIMe CIIYTHUKU 3JUTUIICOUAaNbHOM dopMbl (puc. 5). Ha puc. 6 mpu-
BeleHbI (hoTorpaduy HECKOIbKHUX CPaBHUTENbHO OJM3KUX K HaM rajakTuk. O0paiiaeT Ha
cebss BHUMaHMe Oosbliioe pasHooOpasue ux (opm. Hapsmy co chnMpaibHBIMU CHCTEMaM
(Takue rajakTuKd o003HavaloTCs cUMBoJaMu Sa, Sb M Sc B 3aBUCHMMOCTM OT XapakKTep
Pa3BUTHUS CIIUPATBHON CTPYKTYPBI; PU HAJTUUUU MPOXOASLIEH yepe3 Apo «MepeMblYKU
(puc. 6a) mocne OykBbl S craBuTcsl OykBa B) BcTpewarorcsi cepoupanbHbie U BJIUIICOU-
JaibHbIe, JIUILIEHHbIE BCAKUX CIEI0B CIUPAIbHOU CTPYKTYpbI, a TAaKXKe «HENMpPaBUJbHbBIC
rajakTUKU, XOPOIIMM TPUMEPOM KOTOPBIX MOTYT CayXWUTb MarennaHoBsl O6naka.

B Gosbine Teneckomnsl HabMOAAETCS OTPOMHOE KOJIMYECTBO rajakTuk. Ecau ramak-
TUK sipye BUAMMON 12-ii BeJIMYMHBI HacuuThIBaeTcsa okoyio 250, To spue 16-it — yxke
okoio 50 teic. Camble ciabble 00BEKTHI, KOTOpBIE Ha IIpeaese MoxXeT chororpadupo
BaTh TeJeCKOoM-pedIeKTop ¢ IMaMeTpoM 3epKaia 5 M, uMeloT 24,5-10 BeanuuHy. OKa3sbl-
BaeTCsl, UTO CPEAU MWJIJIMApAOB TaKUX cHa0eHIIMX 00BbEKTOB OOJBLIMHCTBO COCTABISIOT
rajJlakTuKu. MHoOTHe U3 HUX yJaJeHbl OT HAC Ha PACCTOSIHUSI, KOTOPbIE CBET MPOXOJUT 3a
MWLIKApAbI JieT. DTO 03HAyaeT, YTO CBET, BbI3BABIIMIA MOUYEPHEHUE TIACTUHKU, ObUT U3-
JIyUeH TaKOW YAAJEHHOM TaJlaKTMKOM ellle 3a0Jro 0 apXeMCKOoro Iepuojaa reojaoruye-
ckoit uctopuu 3emun!

HHoraa cpeau rajakTukK MONagaloTcs yOUBUTENIbHbIE OObEKThI, HAIPUMED «paluo-
rajakTuKu». OTO TaKue 3BE3[AHbIE CUCTEMbl, KOTOPBIE M3JY4YalOT OrPOMHOE KOJUYECTBO
SHEPTUU B paiMorana3oHe. Y HEKOTOPBIX palMoTalaKTUK MOTOK paguoOU3JIydYeHUS B He-
CKOJIBKO Pa3 MpeBbIIaeT MOTOK ONTUYECKOTO U3JyYEeHUs, XOTS B ONITUYECKOM TUana3oHe
HUX CBETUMOCTb OYE€Hb BEJIMKAa — B HECKOJbKO pa3 MPEBOCXOAUT MOJHYK CBETUMOCTb Ha-
weit [anaktTuku. HamoMHuUM, 4TO MocienHssl CKJIaablBA€TCS U3 U3JyYEHUsI COTEH MUJI-
JIMapAoB 3Be3/l, MHOTME U3 KOTOPbIX B CBOIO OYepelb M3y4yaroT 3HAYUTEIbHO CUJIbHEN
Connua. Knaccuueckuii npumep Takoil paauorajakTUKU — 3HAMEHUTHIM 00beKT Jlebenpb
A. B ontuyeckoM auamna3oHe 3TO JBa HUYTOXHBIX CBETOBBIX MATHBIIIKA 17-1 3Be3gHOM
BeqM4yuHbI (puc. 7). Ha caMoM nene ux CBETMMOCTb OUY€Hb BeJMKa, nmpuMmepHo B 10 pas

"*) TIoTOK M3JTy4eHHUS OT 3BE3 UBMEPSIETCS TaK Ha3bIBAEMBIMHU «3BE3IHBIMU BeTMYMHAMM». [To
OTpeneNeHnI0, TIOTOK OT 3Be31bl (T + 1)-if BenuyuHbI B 2,512 paza MeHbIIe, YeM OT 3Be3/bl m-il Be-
JUYMHBL 3Be3bl cladee 6-if BeIMYMHBI HEBOOPYXEHHBIM IN1a30M He BUIHBI. CaMble sIpKHe 3BE3Ibl
HMEIOT OTPUIIATEJbHYIO 3BE3AHYI0 BeauuuHy (Hampumep, y Cupuyca oHa paBHa -1,5).
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OoJiblle, 4yeM y Haieil ['anakTuku.
Cnaboit 3ta cucremMa KaxeTcsl To-
TOMYy, 4YTO OHa YyhajieHa OT Hac
Ha OrpoMHoe paccrossHue — 600
MJIH CcBeTOBBIX JieT. OmHaKko To-
TOK paguousaydyeHus: ot Jlebens
A Ha METPOBBIX BOJHaX HACTOJIb-
KO BEJIUK, YTO TMPEBBIIIAET Aaxe
MoToK pamuousiaydyeHusi or CoyH-
ma (B mepuoasl, korga Ha CojHIe
Het nisiteH). Ho Benb CostHIe OueHb
OJIU3KO — PacCTOSIHME JIO0 HEro
«BCEro JINIIb» 8 CBETOBBIX MUHYT;
600 mutH Jetr — 1 8 MuH! A Benmb
TTOTOKY M3JTyYEHUSI, KaK U3BECTHO,
o0paTHO MPOTIOPLIMOHATBHBI
KBaJpaTaM pacCTOSTHUIA!

CriekTpbl OOJIBIIIMHCTBA  Ta-
JIAKTUK HalIOMUHAIOT COJTHEYHBIN;
B 00oux ciyyasgx HaOJomanoTcs
OTHENbHBIE TEMHBIE JIMHUU TIO-
TJIONIEHUST Ha JOBOJBHO SIPKOM
(one. B 3TOM HeT HUYETO HEOXU-
NAHHOTO, TaK KakK M3Jy4eHUe ra-
JIAKTUK — 3TO U3JIyYeHUEe MWJIIU-
aplioB BXOMASIIIMX B UX COCTaB 3Be3M, Oosiee Miau MeHee moxoxux Ha ComHie. BHuMatesb-
HOe M3y4YeHUe CMEeKTPOB rajlakTUK MHOTO JIeT Has3al TMO3BOJIUIO CHEelaTh OTHO OTKPBITHE
byHnaMeHTaNbHON BaxXHOCTH. JleJIo B TOM, UTO IO XapakKTepy CMEIIEHUs JJIMHBI BOJTHBI
KaKoi-11M00 CTeKTPaJibHOM JIMHUN TIO0 OTHOILIEHUIO K JIaGOpaTOPHOMY CTaHIAPTy MOXHO
OTpEeNeUTh CKOPOCTh ABMXEHUS W3JIyYyalollero MCTOYHMKA MO Jydyy 3peHus. MHbIMM
CJIOBaMU, MOXHO YCTaHOBMTb, C KaKOil CKOPOCTbIO MCTOYHUK TPUOIMKAETCS WU yna-
JsieTcsl.

Ecmu uMcToyHMK cBeta TpuOIMKaeTcs, CMEKTpalbHble JUHUM CMELIAIOTCS B CTO-
poHYy 0oJjiee KOPOTKUX BOJIH, €CJIM YAANSIETCS — B CTOPOHY OoJsiee TIMHHBIX. DTO SIBJICHUE
HasbiBaeTcsl «addektom Jlomnepa». Okazanoch, YTO y TrajakTHK (32 MCKJIIOYEHUEM He-
MHOTHX, CaMbIX OJIM3KUX K HaM) CMEKTpaJbHbIe TMHUU BCeraa CMEIIeHbl B IJTMHHOBOJIHO-
BYIO 4acTh CIEeKTpa («KpacHOe CMEIIeHWe» JIMHUIA), TpU4YeM BeJMUYMHA 3TOTO CMEIEeHUS
TeM OoJibllie, YyeM OoJjiee ymajeHa OT Hac rajakTHhka.

DTo 03HAyaeT, YTO BCE TajJakKTUKM YHAJSIOTCS OT Hac, TPUYEM CKOPOCTb «pasieTa»
1o Mepe yaajJeHus TajakTuk pacteT. OHa TOCTUTaeT OTPOMHBIX 3HaueHWit. Tak, Hampu-
Mep, HalJeHHas MO0 KPacCHOMY CMEIIEHWIO CKOPOCTb YAalleHus paauoranaktuku Jle-
6enb A O6nuska K 17 Teic. kM/c. Emie nBagnaTth mATh JIeT Hasal PeKOpA TpUHamIeXa
oueHb cllaboii (B onmTuveckux jgydax 20-if BeauuuHbl) paguorasaktuke 3C 295. B 1960 r.
ObLT ToNyyeH ee crekTp. OKasajoch, YTO U3BECTHAs yJIbTpaduoJeToBasl CHeKTpaabHas
JIVHUSA, TIpUHAJIeXalias MOHU30BaHHOMY KUCJIOPOIY, CMellleHa B OpaHXEeBYIO 00JacTh
cuektpa! Otcioma JeTKO HAWTH, YTO CKOPOCTb YIAJeHUS 3TOM YAWUBUTEIHLHOM 3BE3THOI
cucTeMbl cocTaBiisgeT 138 ThiC. KM/C, MJIM MTOYTH TOJIOBUHY CKopocTu cBeta! Pammoranak-
tika 3C 295 ymajneHa OT Hac Ha pacCTOSHME, KOTOPO€ CBET IMPOXOAMUT 3a 5 MIPH JIeT.
TakuM o0pa3oM, acTPOHOMBI MCCIEIOBaJIM CBET, KOTOPHI ObUI M3JIyueH TOrAga, Kormaa
obOpasoBbiBaich COJHIE W TUTAHETHI, a MOXET ObITh, daxe «HeMHOro» paHbiie... C Tex
MOp OTKPBITHI ellle Gojee ymaleHHble 00BEeKTHI (L. 6).

[MpUyMHBI pacUIMPEeHUs] CUCTEMBbI, COCTOSIIEH M3 OTPOMHOTO KOJUYECTBa TalaKTHK,
MBI 37IeCh KacaTbCs He OymeM. ODTOT CIIOXHBIA BOIPOC SIBJISIETCS TPEIMETOM COBPEMEH-
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Holt KocMosoruu. OgHako caM ¢akT pacimpeHus: BeeneHHO# uMeeT 6oJblioe 3HaYeHUE
IJIS aHalu3a pa3BUTUSI XU3HU B Heil (cM. Ta1. 7).

Ha obiee pacumvpeHue cucTeMbl ralakKTUK HaKJIaAbIBAIOTCS OECMOPSIOYHbIE CKOPO-
CTH OTAEbHBIX TaJTaKTUK, OOBIYHO pPaBHbIE HECKOJbKUM COTHSIM KUJIOMETPOB B CEKYHIY.
NmenHo mosToMy Oamxkaiiime K HaM TajJlakTUKA He OOHApyXMBaIlOT CUCTEMAaTUYECKOTO
KpacHOro cMmelleHus. Benb cKopocTu 6ecriopsiTouHbIX (TaK HA3bIBAEMBIX «MEKYJISIPHBIX»)
NBUKEHUI IS 9TUX TaJaKTUK OOJblIE PETYISIPHOUM CKOpPOCTU KpacHoro cmenieHus. [lo-
CJICHSAST PacTeT MO Mepe YAalleHUsl rajakKTUK Mpuoau3uTeabHo Ha 50 KM/c, Ha KaXablit
MWUIKOH mapceK. [1o3ToMy /i raJlakTUK, PacCTOSIHUSI 10 KOTOPBIX HE MPEBOCXOMST He-
CKOJIbKUX MWJIJMOHOB Mapcek, O0ecrnopsiouHble CKOPOCTU TMPEBBINIAIOT CKOPOCTh yaaje-
HUSI, OOYCJIOBJIEHHYIO KpacHbIM cMeleHreM. Cpeau OJM3KMX TaJaKTUK HaOII0naloTCs
W Takue, KOTOpble MpUOJMXKAOTCS K HaM (Hampumep, TyMaHHOCTb AHapomensl M 31).

lamakTuky He pacmpeneneHbl B MeTaralakTUYECKOM MPOCTPAHCTBE PaBHOMEPHO,
T. €. C TIOCTOSSHHOW TIIJIOTHOCThIO. OHM OOHapyXMBalOT SIPKO BBIPAXKEHHYIO TEHAEHIIUIO
00pa30BbIBaTh OTMEIbHbBIE TPYMIBI WM CKOIJIEHUSI. B yacTHOCTH, rpyrnmna U3 mpuMepHO
20 OMM3KUX K HaM rajakTukK (BKitodas Hamy [amakTuky) oOpasyeT Tak Ha3blBaeMylo
«MECTHYIO cUCTeMy». B CcBOIO ouepenb MecTHasl cUCTeMa BXOAUT B OOJIbIIOE CKOTIJIEHUE
raJakTUK, IEHTP KOTOPOTO HAXOAUTCS B TOW 4acTu Heba, Ha KOTOPYIO MPOEKTUPYETCS
cosBe3nue JleBbl. DTO CKOTUIEHME HACUMTHIBAET HECKOJIBKO THICAY YJEHOB W TPUHAIJIE-
KUAT K YUCIy caMbix Oosbinux. Ha puc. 8 mpuseneHa ¢otorpadusi U3BBECTHOrO CKOILIE-
HUSl ranakTuk B co3Be3auu CeBepHoli KoOpoHBI, HacUMTHIBAIOIIETO COTHU TalaKTHK.
B mpocTpaHcTBe MeXIy CKOTIJIEHUSIMUM TJIOTHOCTh TaJaKTUK B NECSITKU pa3 MEHbIIE, YeM
BHYTPU CKOTUICHUIA.

OoOpaiaer Ha cebsl BHUMaHUE pa3HULIA MEXIY CKOTIJIEHUSIMU 3Be3l, 00pa3yloilnuMu
TaJlakTUKW, U CKOIUIEHUSIMU TaJakTUK. B TepBoM ciyyae pacCTOSIHMSI MeEXIy 4WieHaMu
CKOTUJIEHUSI OTPOMHBI 10 CPaBHEHUIO C pa3MepaMM 3Be3l, B TO BpeMsl KaK CpeIHUEe pac-
CTOSTHUSI MEXIYy TajJaKTHUKaMW B CKOTUICHMSIX TaJaKTMK BCEro JIMIIb B HECKOJbKO pa3
OoJibllle, YeM pa3Mephbl TajaKkTHK.
C npyroii CTOpOHBI, YMCJIO TajaK-
THUK B CKOTUJIEHUSIX HE UAET HU B Ka-
KO€ CpaBHEHUE C YHCJIOM 3BE31 B
ranaktukax. Eciu paccmarpuBath
COBOKYIHOCTb TaJlaKTUK Kak He-
KOTOPBIN Ta3, Tie poJib MOJEKYJ
WUTPAIOT OTACJIbHBIC TaTaKTUKU, TO
MBI JOJIKHBI CUMTATh 3Ty Cpeny
Ype3BbIYAHO BA3KOM.

Kak xe Bbirnsioiut Merara-
JIaKTUKAa B Halllel Mopenu, rme
3eMHasi opOuTa YMEHbIIEHa [0
pa3MepoB IepBOil OpOUTHI aToMa
Bbopa? B atom macmitabe paccTosi-
HUE 10 TYMaHHOCTH AHAPOMEIbI
OymeT HEeCKOJbKO Ooyblie 6 M,
paccTosTHUE N0 LIEHTPaJbHOI Yac-
TU CKOIUIEHUsI TajakTuk B Jlese,
Kyla BXOAUT M Hallla MeCTHas
cHucTeMa rajJlakTukK, OyneT mopsii-
ka 120 M, mpruyeM Takoro xe rmo-
psaka OymeT pasMep CcaMoro
CKOTUIEHUS. PanuoranakTuka
Jlebenp A OymeT Temephb yaajieHa
Puc. 8. Cronnenne raaaxtuk n cospeaamu Ceseproit Koponnt yX€ Ha BIIOJHE <«IPUTUYHOE»
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Taonuna l

bonbmmoii  B3pbis

QObpazoBanue ranaktuk (z~10)
Q6pazoBanue COTHEUHOI CHCTEMbI

QO6pasoBanne 3emiu

Bo3HuKHOBeHME XU3HN Ha 3eMie

1 saupaps Ou Om Oc
10 sHBaps

9 ceHrs0ps

14 cenrabps

25 ceHTI0ps

QO6pa3oBaHne IpeBHENMIINX cKal Ha 3eMie 2 oKTAOpS
[TosiBnenne GakTepuii W CHHE-3€NEHBIX BOLOPOCIEi 9 okT0ps
BosHukHOBEHNIE (OTOCHHTE3A 12 HosOps
[lepBble KIETKH C SAPOM 15 Hos0ps
Jlexabpb
Bockpecenbe [TonenenbHUK Bropuux Cpena Yetsepr [aTHuna Cy66ota
1 BosHukHoBeHue | 2 3 4 5 MomHag  Bynka- | 6
KUCTOPONHON _ aT- HUYECKas fesTeNb-
Mochephl Ha 3eM- HocTh Ha Mapce
e
7 8 9 10 11 12 13
14 15 16 Iepsrie uepsu 17 18 Okeanckuit mnan- | 19 OpnoBuk 20 Cunyp
KTOH [lepBbie phIOBI Pacrenus kono-
TpHHOGHTH HU3UPYIOT CyLIy
21 Men 22 Tlepsbie  amdu- | 23 Kap6oH 24 Tlepmb 25 Havano we3o30s | 26 Tpuac 27 Opa
[lepBbie 1BETHI 0MM ¥ KpbLIaThIE [lepBble aepeBbs [lepBbie TMHO3aBPHI [lepBbie  MIEKO- [Tepsbie mTHIB
HaceKOMbIE [lepBbie  penTh- TUTaIIRecs
Tmn
28 JleBoH 29 Tperuunsiit  ne- | 30 IMepsoie  romu- | 31 YeTBepTuuHBIt
epBbIE HACEKOMBIE (] HUJIbI TepHoT
XWBOTHbIE ~ KOJNOHH- epBble TpHMa- [lepsbie Tionn

3UPYIT CyIIy

Thl

(~22'30%)




paccrosgHue — 2,5 KM, a pacctogHue no panuoragaktuku 3C 295 pocturHer
25 KM...

MpbI MO3HAKOMUJIUCH B CAMOM OOIIEM BUJI€ C OCHOBHBIMU CTPYKTYPHBIMU OCOOEHHO-
cTIMM M ¢ Maciutabamu BceneHHoi#l. DTo Kak OBl 3acTBHIBIIMU Kaap ee pa3BuTus. He
Bcerna oHa Obljia TaKoit, KaKO Mbl Teriepb ee HabmogaeM. Bee Bo BeeneHHolt MeHseTcs:
TOSIBJISIIOTCS, Pa3BUBAIOTCS U «yMUPAIOT» 3B€3[bl U TYMAaHHOCTHU, pa3BUBaETCS 3aKOHO-
MepHbIM 00pa3oM [anakTuka, MEHSIOTCS caMa CTPYKTypa U MaciuTabbl MeTarajiakTuku
(XOTs1 OBl MO MPUYMHE KpacHOTO cMelleHus ). [103ToMy HaprCOBaHHYIO CTATUYECKYIO Kap-
TUHY BceneHHolt HeoOXOAMMO MOMOJHUTh AWHAMMYECKOW KapTUHOW 3BOJIOLUU OT-
NETbHBIX KOCMUYECKUX OOBEKTOB, U3 KOTOPBIX OHa oOpa3oBaHa, W Bcelr BceneHHoM Kak
11eJI0TO.

Yto Kacaercsi dBOJIOLMU OTAENbHBIX 3BE3 M TYMaHHOCTEW, 00Opa3ylolluX TaJakTu-
K4, TO 00 3TOM peuyb OyneT B 1. 4. 3/ech Mbl TOJBKO CKaXX€M, UTO 3BE3/bl POXIAIOTCS
U3 MEX3BE3IHON TIa30MbUIeBON Cpelibl, HEKOTOpoe BpeMsl (B 3aBUCUMOCTUM OT Macchl)
CMIOKOMHO HM3JIy4yaloT, TMocie 4Yero Oojiee WJIM MeHee JApaMaTUYeCKUM o00pa3oM «yMu-
paroT».

OtkpbiTie B 1965 T. «peIMKTOBOTO» U3JaydyeHUsT (CM. INI. 7) cO BCell HAIISIAHOCTBHIO
1moKasajo, 4YTO Ha caMbIX paHHUX 3Tarax 3BoJiiolluu BcereHHas kauecTBEeHH O OTIU-
yajgach OT CBOETO COBPEMEHHOTO COCTOsIHUSA. [J1aBHOe — 3TO TO, UTO TOrga He ObUIO HU
3BE€3/, HU rajlakKTUK, HU TSIXKeNbIX 371eMeHTOB. M, KoHeuHo, He Obl10 XU3HU. Mbl HabOI0-
JlaeM TPaHIMO3HbBII Tpoliecc 3BONIOLUN BceleHHO OT MPOCTOTO K CIOXHOMY.
Takoe xxe HampaBJieHUe 3BOJIOLUUU UMEET U pa3BUTUE XU3HU Ha 3emse. Bo Beenen-
HOU CKOPOCTh 3BOJIOLMU BHavyaje ObUla 3HAYUTEJIbHO BBIIIE, YeM B COBPEMEHHYIO 3TIOXY.
IToxoxe, ogHaKo, 4YTO B pa3BUTUM XM3HU Ha 3emisie HabogaeTcs oOpaTHasa Kap-
TUHA. OTO HAMJIAAHO BUIHO U3 MOJEIM «KOCMUYECKON XPOHOJOTMW», TMPENCTaBIeHHOMN
B Tabnuie 1, MpenioxeHHOW amMepuKaHCKUM TMaHeToioroM CaraHom. Beiie Mbl j10-
BOJIBHO TOAPOOHO pa3BWIM TPOCTPAHCTBEHHYIO Mojeidb BceneHHOH, OCHOBBIBAIOIIYIOCS
Ha BbIOOpE TOrO MM WMHOTO JIMHEeiHOro Maciuraba. B cyiiHocTd roBops, TOT Xe METO.
ucnoyib3dyercss B Tabm. 1. Bce Bpems cymectBoBaHus BceneHHoi (KoTopoe miis ompene-
JIEHHOCTU TIPUHUMAETCsl paBHBIM 15 MUIIIMapaaM peajibHbIX «3€MHbIX» TONOB, MpUYEM
3[1eCh BO3MOXHA OLIMOKA B HECKOJIBKO AECATKOB MPOLIEHTOB) MOJEIUPYETCS HEKOTOPHIM
BOoOOpaxkaeMblM «KOCMUYECKUM rofom». HeTpynHo yOenuTbcs, 4TO OfHA CEKYHIa «KOC-
Muyeckoro» roga paBHa 500 BrosHe peanbHbIM rogam. Ilpu Takom MmaciiTabe Kaxxaou
amoxe pa3BuTus BceneHHO# CTaBUTCS B COOTBETCTBUE OTpe/e/ieHHas nata (M BpeMsl «Cy-
TOK») «KOCMHUYECKOTO» Toja.

Jlerko BuAeTh, YTO 3Ta TaONAMIA B CBOE OCHOBHON YacTU CYry0O «aHTPOTOLEHTPUY-
Ha»: aThl 1 MOMEHThl KOCMUYECKOTO KaJeHaaps Mocjie «CeHTSOps» U, 0COOEHHO, BCEro
CMelralbHO BBIIEJIEHHOTO «IeKa0Opsi», OTPpaXaloT OTNpe/ie/eHHbIe 3Talbl PAa3BUTUS XKU3HU
Ha 3emie. DTOT KaJleHAaph COBEPIIEHHO WHaue BBITJIsiAEN Obl s oOuTareneil Kakon-Hu-
Oymb IJIAHEThI, OOpaIaIOIIeiiCsl BOKPYT «CBOE€l» 3Be3Ibl B KaKOW-HUOYIb yOaJIeHHON Ta-
nakTuke. TeM He MeHee CaMO COIOCTaBlIE€HME TemIla KOCMUYECKOW M 3eMHON 3BOJIOLUU
B BBICILIEH CTENEHU BIEYATISIONIE.



2. OcHOBHBIE XAPAKMEPUCINUKU 38€30

B pesyabrate orpoMHOil paboOThI, MpoIeJaHHOW acTpOHOMaMU psia CTpaH B Teye-
HUE TTOCIeIHUX AECITUIETUI, Mbl MHOTO€ Y3HAJIM O Pa3JIMYHBIX XapaKTepUCTUKAX 3Be3I,
MpUpOAe UX M3JyYeHUs M daxe 3Bojioluu. Kak 3To HM moKaxkeTcsl mapagoKcalbHBIM,
ceiiyac Mbl TOpa3mo Jydllle TMpeAcTaBiIsieM oO0pa3oBaHUWE U IBOJIOLMIO MHOTUX THUIIOB
3Be3[l, YeM COOCTBEHHOM IJIaHETHOU cuUcTeMbl. B KaKoii-To cTerneHu 3TO MOHSITHO: acTpo-
HOMBI HaOJI0al0T OTPOMHOE MHOXKECTBO 3Be3, HaXOMSIIIUXCSI Ha Pa3JIMYHBIX CTagUsIX
9BOJIIOLIMM, B TO BpeMsl KaK HENOCPENCTBEHHO HAOJIomaTh IpYyrue TIUIAaHETHbIE CUCTEMbI
MBI TIOKa HE MOXEM.

MBI YIOMSIHYJIM O «XapakTepucTukax» 3Be3f. [log aTuM moHUMalOTCS TaKUe UX Oc-
HOBHBIE CBOICTBa, KaK Macca, IOJHOe KOJUYEeCTBO IHEPruu, U3JydaeMoi 3Be3I01 B enu-
HMITYy BpeMeHM (3Ta BeJIMYMHA Ha3bIBaeTCSl «CBETMMOCTbIO» W OOBIYHO O0O3HayaeTcs OyK-
Boit L), paguyc m TemmepaTypa IOBEPXHOCTHBIX cJioeB. TeMmmepaTypa OIpeleisieT IBEeT
3Be3bl U ee crekTp. Tak, HampuMep, eciu TeMmIlepaTypa IMOBEPXHOCTHBIX CJIOEB 3BE3[IbI
3—4 7eic. K, TO ee uBer KpacHoBatbiii, 6 —7 Thic. K — xenToBaThiii. OueHb ropsiyue
3Be31bl ¢ Temreparypoil cBbimie 10—12 thic. K mMeror Oeiblit M rojyOoOBaThIi 1IBET.
B acTpoHOMUM CYIIIECTBYIOT BIIOJTHE OOBEKTHBHBIE METOABI M3MepeHUs 1BeTa 3Be3d. [lo-
CIeIHUI OmpenessieTcsl TaKk Ha3blBaeMbIM «IOKa3aTeJeM I[BeTa», paBHBIM Pa3HOCTU ¢o-
Torpadyeckoil M BM3yaJbHOUW 3Be3MHON BeJMYMHBI*). KaxkmoMy 3HaueHHUIO MoKa3aTess
1IBeTa COOTBETCTBYET OMpPENEJCHHbI TUI CIIEKTpa. Y XOJOAHBIX KPACHBIX 3BE3Il CIIEKTPHI
XapaKTepU3yIOTCs JUHUSIMU TOTJIOIIEHUS] HEeUTPaJIbHBIX aTOMOB METAJJIOB M IOJ0CaMU
HEKOTOpPBIX IpocTeiinx coeauHenuil (Hanpumep, CN, CH, H,O u ap.). I1o mepe yBenau-
YeHMsI TeMIlepaTypbl TOBEPXHOCTH B CIEKTpax 3BE3[ MCYE3al0T MOJIEKYJISPHBIE IOJIOCHI,
c1abeloT MHOTHE TMHUM HEUTPAJIbHBIX aTOMOB, MOSBISIIOTCS JUHUU MOHU30BaHHBIX aTo-
MOB, a TaKXe JIMHUM HelTpaibHoro reaus. CaMm BUI CIeKTpa paauKaaibHO MeHseTcs. Ha-
TpUMEpP, y TOPSIYMX 3BE3d C TeMIlepaTypoil MOBEPXHOCTHBIX CJIO€B, IPEBBIIIAIOIIEH
20 teic. K, Habmoga0TCs NMPEUMYIIECTBEHHO JUHUU HEUTPaJIbHOTO U MOHM30BAHHOTO Te-
JIis, a HENPEPBIBHBIM CIEKTP OYeHb MHTEHCUBEH B YJbTpadHMOJIeTOBOUM YacTu. Y 3Be3n
¢ TeMIlepaTypoii MOBEPXHOCTHHIX ¢j1oeB 0K0J0 10 Thic. K HambGojee MHTEHCUBHBI JUHUU
BOJIOpOJAa, B TO BpeMsl KaK Y 3Be3l C TeMIlepaTypoil okojio 6 Tbic. K — nMHMM MOHM30-
BaHHOTO KaJIbIUsI, PACIOJIOXEHHbIe Ha TpaHWIe BUAMMON U YJIbTpadUOJETOBON yacTei
crekTpa. 3aMeTUM, 4TO TaKOW BUI uUMeeT crekTp Haimero CoJHIA.

ITocnenoBaTebHOCTb CIIEKTPOB 3BE3, MOJIYYAIOIIUXCS TPU HEMPEPHIBHOM U3MEHe-
HMM TeMIIepaTypbl WX ITOBEPXHOCTHBIX CJIOEB, OOO3HavaeTcsl cieayronmmu OykBamu: O,
B, A, F, G, K, M, or caMbIX TopsuuX K o4eHb xoJoaHbeIM. Kaxnas Takas OykBa OMuChI-
BaeT CIeKTpaJbHB i Kgacc. CHeKTphl 3B€3l HACTOJbKO UYBCTBUTEJIbHBI K HM3Me-
HEHUIO TeMIlepaTyphl UX MTOBEPXHOCTHBIX CJIOEB, UTO 0Ka3aJloCh 11€J1eCO00pa3HbIM BBECTHU
B mpenenax Kaxngoro kimacca 10 moaknaccoB. Hampumep, ecam roBopsAT, 4YTO 3Be3da
nmeeT crnektp B9, To 3T0 0o3HAyaeT, YTO OH OJMXKe K CIEKTpy A2, ueMm, Hampumep,
K crektpy Bl.

CaetuMocTh 3Be3nbl L yacTo BhIpaxkaeTcsl B eaumHuuax cBetumoctd CogHia. Ilo-
crnennsist paHa 4 « 10” spr/c. Tlo cBoeit CBETMMOCTH 3Be3IBl PA3IMYalOTCAd B OYEHb IIH-
pokux mnpenenax. EcTb 3Be3mnl (MX, MpaBaa, CPaBHUTEIbHO HEMHOTO), CBETUMOCTH KO-
TOpPBIX TMpeBOCXoaAT cBeTUMOCTh CoJiHIIa B JAECATKM M Jaxe COTHU ThICIY pas.
OrpoMHOe OOJIBIIMHCTBO 3BE3[ COCTABISIOT <«KapJAMKW», CBETUMOCTH KOTOPBLIX 3Ha4yM-
TEeJbHO MEHbIIIE COJHEYHOM, 3a4acTylo B THICSUM pa3. XapaKTepUCTUKOW CBETUMOCTHU
SIBJISIETCS TaK Ha3blBaeMasl «a0COIIOTHAS BeJIMYMHa» 3Be31bl. Buanmas 3Be3nHast Be1udu-

*) Tak kak oOblYHasg HeceHCHMOMMM3MpoBaHHas (oTorpacduyeckas TIACTUHKA YYBCTBUTEIbHA
K CHHEMY CBETY, a IJ1a3 — K XeJITOMY U 3eJeHoMy, To (oTorpaduyeckue u BU3yaJbHble BETMYMHBI
HeoIMHAKOBH. Hampuwmep, A KpacHBIX 3Be3[ MOKa3aTeldb IBeTa MOXET AOCTUIaTh 1,5 3Be3MHOM
BEJIMYMHBI M Aaxe Oojbilie, B TO BpeMsl KakK JUId ToJyOOBAaThIX OH OBIBAaeT, OTPUIATENbHBIM.
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Ha 3aBUCUT, C OJHON CTOPOHBI, OT €€ CBETUMOCTHU W IIBeTa, C APYrOil — OT PacCTOSTHUS
no Hee. Ecam oTHecTH KaKylo-1160 3Be31y Ha YCIOBHOE CTaHIapTHOe paccTtosiHue 10 1K,
TO ee BeJWYMHa OymeT Ha3biBaThbcsl «abcomoTHoM». [TosscHuM 3T0 MpuMepoM. Eciu Bu-
nuMast 3Be3nHas BeandnHa CosiHIa (ompeaesiseMasi TOTOKOM M3JTyd4eHUsI OT HEro) paB-
Ha — 26,8, T0 Ha paccrossHuM 10 MK (KOTOpoe MPUOIU3UTEIBHO B 2 MIIH pa3 OoJIbIlIe UC-
THHHOTO paccTosiHusI oT 3emun 10 COJIHIIA) ero 3Be3dHas BeJIMUMHa OyIeT oKoio + 5.
Ha takoM paccTosiHUM Hallle THEBHOE CBETUJIO Ka3ajoCch Obl 3Be3I0YKOM, eaBa BUIUMOM
HEBOOPYXEHHBIM TJ1a30M (HAIIOMHUM, YTO caMble clabble 3BE3Ibl, BUIUMbBIE HEBOODY-
SKEHHBIM TJIa30M, UMEIOT BETUYUHY +6). 3Be3Ibl BHICOKOW CBETUMOCTH UMEIOT OTPUIIA-
TeJIbHbIe a0COJIIOTHBIC BEIMYMHBI, HalIpuMep -7, -5. 3Be3Ibl HU3KOM CBETUMOCTH Xapak-
TEPU3YIOTCS OOJBIIUMU TTOJOXUTEIbHBIMA 3HAYEHUSIMU a0COTIOTHBIX BEJIMUMH, HAIIPU -
mep +10, +12 u T. I

BaxxHolt xapaKTepHUCTUKOI 3BE3/Ibl SBJISIETCS €€ Macca. B oTuume oT CBETUMOCTHU
Macchl 3Be3]I MEHSIOTCSI B CPABHUTEIBHO y3KUX Mpeaeiax. OueHb Majio 3Be3/I, MacChl KO-
TOpBIX OOJIbIIE MU MEHbIE ColHeuHoi B 10 pa3. Macca Connua pasHa 2 ¢ 10” r, uto
npeBwimaer Maccy 3emau B 330 TeIC. pa3.

Enre onHa cymecTBeHHast XapaKTepUCTHKA 3Be31bl — ee paguyc. Pamnycsl 3Be3n Me-
HSIOTCS B OYeHb IMUPOKUX Tpenenax. EcTb 3Be31bl, IO CBOMM pa3MepaM He MpeBbIIIaio-
e 36MHOI 1map (Tak Ha3bIBaeMble «OeJible KapJIuKh»), €CTh OTPOMHbBIE «ITy3bIpU», BHY-
TPU KOTOPBIX MOTJa OBl CBOGOJHO TOMECTUThCS opbuta Mapca. MBI He ciydaitHO
Ha3BaJIM TaKue TUTAaHTCKUE 3BEe3Mbl «ITy3bIpsIMU». M3 ToTo (hakTa, 4TO IO CBOMM Maccam
3Be3/bl OTIIMYAIOTCS CPABHUTEILHO HE3HAYUTEIbHO, CIEAYeT, YTO MPH OYeHb OOJBIIOM
paauyce CpenHssl TUIOTHOCTh BeIlleCTBa TOJKHA ObITh HUUYTOXHO Manoit. Eciu cpemxHss
MUIOTHOCTH COJTHEUHOTO BEIeCTBAa paBHA 1,4 T/cM’, TO y TaKUX <«IIy3bIpeil» OH MOXeT
OBITh B MUJUJIMOHBI pa3 MEHbIIIE, YeM y Bo3ayxa. B To ke Bpemst Gelible KapJIuKU UMEIOT
OTPOMHYIO CPEIHIOI TJIOTHOCTh, MOCTHMTAIONIYIO AECATKOB M HaXe COTEH THhICSY IpaM-
MOB Ha KyOWYECKHU CAHTUMETD.

Bosbioe 3HayeHMe UMeeT UCCIeNOBaHMEe XUMHWYECKOTO COCTaBa 3Be3l ITyTeM TIla-
TeJIbHOTO aHaJM3a UX CIeKTpoB. [Ipu 3TOM HEeOOXOAUMO YYUTBIBAThL TEMITEepaTypy U Ja-
BJICHUE B TTOBEPXHOCTHBIX CJIOSIX 3Be3l, KOTOpPbIe TaKXkKe IMOJIy4aloT U3 CHEeKTpoB. Boobime
crieKTporpaduveckre HaGao e HUS 1al0T Hanboee MOJHY 0 MH(GOpMaInio 00 YCTOBUSX,
TOCITOJICTBYIOIINX B 3BE3MHBIX aTMochepax.

ITo XuMHYIECKOMY COCTaBY 3Be3bl, KaK MPaBUJIO, IPEACTABISIOT CO00I1 BOTOPOIHbBIE
U TeJureBble Tuta3Mbl *). OcTajibHble 3JIEMEHTHI MPUCYTCTBYIOT B BHUIE CPaBHHUTELHO He-
3HAYUTENbHBIX «3aTrpsI3HeHUI». CpelHUM XUMUYECKUI COCTaB HAPYXHBIX CIIOCB 3BE3IbI
BBITJISIIMT TPUMEPHO ciieayloimuM obpazoM. Ha 10 Teic. aToMOB Bomopoma MPUXOTUTCS
1000 atomMoB Tenus, 5 aTOMOB KucJiopona, 2 aToMma a3oTa, OAWH aTOM YIJIepoja,
0,3 aroma kene3a. OTHOCHUTETbHOE COIEpKaHUE NPYTUX BJIEMEHTOB elle MeHbIe. XOTs
IO YMCJTy aTOMOB TaK Ha3bIBaeMbIe «TsIKeJIble 3JEMEHTBI» (T. €. 3JIEMEHTBl ¢ aTOMHOM
Maccoii, GoJIbIleil, YeM y TeJusl) 3aHMMAaloT Bo BceneHHOIT BecbMa CKPOMHOE MECTO, WX
posib 0YeHb BesnKa. [Ipexae Bcero OHM B 3HAYMTEJNbHOM CTETIEHU OMPEIE/ISTIOT XapakTep
SBOJIONINM 3Be3l, TaK KaK HEMPO3pauyHOCTb 3BE3MHBIX HEAP IJIST U3NYYEHUST CYIIECTBEHHO
3aBUCHUT OT COAEPKAHUSI TSIKEJIbIX 2JIEMEHTOB. B TO e BpeMsl CBETUMOCTb 3Be3MIbl, KaK
OKa3bIBaeTCsI, TOXE 3aBHCUT OT ee HeMpo3payHOoCTH. MBI 3lech Ha 3THX BOMpocax He
“MeeM BO3MOXHOCTU OCTaHOBUTHCS. OO 3TOM MOAPOOHO HANMMCAHO B Halled KHUTE
«3Be3Ipl: UX pOXIEHUE, XU3Hb U CMEPTh», K KOTOPOW MbI M OTCHUIAEM YMTaTEJIEi.

Hanuuue Bo BceneHHOM (B YaCTHOCTH, B 3Be3aX) TAXKEIbIX DJIEMEHTOB MMEET pe-
marolee 3HaAYeHWe IUIST TTPOOJIEMbI, KOTOPOM MOCBsIeHa 3Ta KHUra. CoBepIIeHHO oue-
BUIHO, YTO XXMBast CyOCTaHIIMS MOXET OBITh MTOCTPOECHA TOJBKO MPU HATUYUU TIXKEIBIX
3JIEMEHTOB M WX coenunHeHUid. OOIIen3BecTHA POJIh YIJIepoAa B CTPYKTYpe XKHUBOM Mate-

*) [1na3moii Ha3biBaeTCs MOHM30BAaHHbBII ra3, B KaxXJIOM OJJICMCHTEC o0beMa KOTOpPOTO Haxo-
JUTCA ONMHAKOBOC KOJMUYECTBO IJIEKTPOHOB M IIOJOXUTCIbHBIX MOHOB.
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puu. He MeHee BaXHBI M ApyTHe 3JIEMEHTHI, Hampumep xene3o, dochop. IlapctBo XuBO-
IO — 9TO CJOXHEHIINe CLETUIEHUs TSKENbIX 3JeMeHTOB. MBI MOXEM TO3TOMY CO Bcei
OTIpEeNeICHHOCTbIO cHOPMYTUPOBaATh CJeAyloliee IMOJTOXeHUe: eciu Obl He ObUlo Ts-
JKEJIBIX 2JIEMEHTOB, He ObLI0 Obl M XM3HU. [loaTomMy TpobjemMa XMMHYECKOTO COCTaBa
KOCMUYECKUX OOBEKTOB (3Be3l, TYMaHHOCTEi, TJIaHET) MMeEeT TepBOCTEIIEHHOEe 3HAYeHUE
IUIST aHajIW3a YCIOBUM BO3HMKHOBEHMS XHM3HW B TeX WJIM MHBIX 00jacTsax BceneHHOM.
Beerna nmu Bo BeemeHHoit ObLiu Tskenble seMeHThI? Hike mbl Oymem o0CyXnmaTh 3TOT
BaXHBIX Borpoc. OKasbIBaeTCs, YTO B JAJeKOM TPOIIJIOM BO BceleHHOW TSXETbIX 31e-
MEHTOB OBLJIO 3HAYMTEIBHO MeEHbIIe, YeM ceityac. MoxeT ObITh, MX COBCEM He OBLIO.
[MoaTomy KpymHeieir HaydHoU MpoOIeMoi SIBISETCS TPOUCXOXACHUE TSKEIbIX JIeMEeH-
TOB. DTa mpobiieMa CTONb Xe BaxHa, KakK TMpoOJeMbl TPOMCXOXIEHMWS 3Be3l, IIaHeT
W Jaxe XWU3HU.

CreKTpoCKONMMYecKre UCCAeIOBAHMS TTOKa3alr, YTO UMEIOTCSl YAMBUTEIbHBIC Pa3yiv-
Yus B XMMMUYECKOM COCTaBe 3Be3l. Tak, HampuMmep, ropssure MAaCCUBHBIE 3BE3Ibl, KOHIICH-
TpUpYIOIIKECcs K TaJaKTUYeCKON TJIOCKOCTH, CPAaBHUTEIbHO OOTAThl TSIXEJBIMU 3JeMEH-
TaMU, MEXIy TeM KakK y 3Be3l, BXOMSIIIMX B COCTAB HIAPOBHIX CKOMJIEHUW (CM. puc. 2),
OTHOCHUTENIbHOE COfIepXKaHWe TSXKETbIX 2JEMEHTOB B JECATKW pa3 MeHbIIe. DTOT BaXHBIN
axkT HaXOMUT 00OCHOBaHWE B COBPEMEHHBIX TEOPUSIX IBOJIOIMM 3BE3N M 3BE3MHBIX CH-
CTeM, O KOTOPBIX peub OymeT MATH HUXKe.

HccnenoBaHus TOCIENHUX ACCATWIETUN TTO3BOJUIN cIefaTh BBIBOM, YTO 3BE3IbI
BpallaloTcsl BOKPYT CBOMX OcCeil. BBISICHUIOCH, YTO 3Be3Abl Pa3TUYHBIX CIEKTPaJIbHBIX
KJIACCOB BPAIIAIOTCS C Pa3HOM CKOPOCThIO. DTOMY OUYeHb BaXXHOMY IS KOCMOTOHUM BO-
npocy Oymer mocBsimeHa T, 10.

HaxkoHnelr, cTouT cka3aTh HECKOJBKO CJIOB O MarHeTH3Me 3Be3ld. TeM ke CIeKTPOCKO-
MMUYECKUM METOIOM OBbLIO OOHApYXXeHO HalW4yue MOUIHBIX MarHUTHBIX TOJIeH B aTMOChe-
pax HEKOTOPBIX 3Be3l. HampskeHHOCTh 3THMX MOJiel B OTAEIbHBIX CIydasX HOXOOUT IO
10 TeIC. B (3pcTenm), T. e. B 20 ThIC. pa3 OoJblIe, YeM MArHUTHOE Imoyie 3eMJIu. 3aMeTHM,
YTO B COJHEYHBIX TMSATHAX HAMPSKEHHOCTh MAarHUTHBIX TMOJiel AOXOAUT 10 3 —4 Thic. D.
BooG1ie MarHuTHbBIE SIBACHUS, KaK BBISICHWJIOCH B MOCISTHUE TOIBI, UTPAIOT 3HAUUTEIb-
HYIO poJib B GU3UYECKUX Tpoleccax, MPOUCXOMSIINX B COMHEUHOU aTMochepe. MmMeroTcs
BCE OCHOBaHHUS IoJlaraTh, YTO TO XK€ CaMO€ CIpaBeIIMBO M IUISI 3BE3THBIX aTtMmocdep.
Kasanmoch 6B, K MpobsieMe MPOUCXOXIECHUSI U Pa3BUTHUA XU3HU BO BceleHHON 3Be3MHBIIM
MarHeTH3M COBEpIIEHHO He MMeeT OoTHolleHHWs. Ho 3To TonbKo Tak Kaxercs. B meiicTBu-
TeJIBHOCTU MPUUMHHAS 1IeTh ABJCHUIN, TPUBOASIIMX B UTOTe K BOSHUKHOBEHUIO XXM3HM Ha
KaKoi-HUOYIb TIaHeTe, 3a0pOlLIeHHOM B MpocTopax BceneHHON, HEOOBIKHOBEHHO CIIOX-
Ha. B yacTHOCTM, CyIIECTBEHHBIM 3BEHOM B 3TOi ILIENMU TOJKHO OBITH caMO BO3HUKHOBE-
Hue TulaHeT. M BOT okasbiBaeTcsl, YTO MarHuTHbIE 3G@EKTH MpU 0O0pa3oBaHUM TIa-
HETHBIX CUCTEM MOTYT MMETh peliaioniee 3HayeHue. OO 3toM peub Oymer uaTtu B . 10.

MBI TIepeuucIMa OCHOBHBIE XapaKTepPUCTUKKM 3Be3l. Bo3HMKaeT BoOMpoc: Cylie-
CTBYeT 1M MEXIYy OTUMHU XapaKTepUCTMKAMM Kakas-HUOynb cBs3b? Takas cBS3b,
okasbiBaeTcs, cymectByeT. OHa Obuta oOHapyxkeHa cBeimie 70 JeT Haza.

bynem m3o0paxarb 3Be3abl TOYKaMM Ha auarpamme [epmmmpyHra — Peccena, time
10 OCH abCIMCC OTJOXEHBI CIIEKTPaJbHbBIE KIacChl (MJIM COOTBETCTBYIOIIME MM ITOKa3aTe-
JIV 11B€Ta), a MO OCU OpAMHAT — aOCONIOTHBIE BEJWYWHBI, SBISIONINECS MEPOW CBETHUMO-
CTU COOTBETCTBYIOIIMX 3Be3n (puc. 9). M3 pucyHka BUIHO, YTO 3BE3[bI JieXaT Ha 3TOM
nuarpaMMe He OecropsIouyHo, a o0pasyloT SBHO BBIPAXEHHBIE TOCIENOBATEIbHOCTH.
BonbIIMHCTBO 3Be3m HAXOOUTCS B TpeneiaX CPaBHUTENbHO Y3KOM TONOCH, WAyIIeH OT
JIEBOTO BEPXHETO yIJIa IMarpaMMBbl K TIpPaBOMY HMXKHEMY. DTO TaK HasbiBaeMasl «TJaBHas
TOCJIEIOBATEIbHOCTh> 3Be3/. B BepXHeM NMpaBoM yTJIy TPYMIUPYIOTCS 3BE3Ibl B BUIE J0-
BOJIbHO OecmopsamodHoil Kyun. Mx crexkrpanbHblie kiaaccel — G, K m M, a abcomoTHbie
BEJMYMHBI HaxoadTcs B npeaenax (+2) -- (—6). OHUM Ha3bIBAIOTCS <«KPAaCHBIMM TUTaHTa-
MU», XOTSI CpPeind HUX €CTh W XeNThle 3Be3Nbl. HakoHell, B HUXXHEW JIeBOM 4acTW oua-
rpaMMBl MBI BUIMM HeOOJbIIOE KOJTMYECTBO 3Be3l. MX abcomoTHBIE BEJIMYMHBI clabee
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Puc. 9. Ouarpamma Depumnpynra — Peccena. Tlo seprukanshoil ot — abcomoTHid IBCIIHAA BEHIHHEA

+ 10, a cekTpaJbHbBIE KJacchl iexaT B mpenenax oT B no F. CnemoBaTenbHO, 3TO O4eHb
ropsiaMe 3Be3[bl ¢ HU3KOM CBETUMOCTbIO. HO HM3Kasg CBETUMOCTh MPU BLICOKOI MOBEPX-
HOCTHOM TeMIepaType MOXET ObITb, OUYEBUIHO, TOJBKO TOTJAa, KOTAa paauycChl 3BE3l AO-
CTaTOYHO Maybl. TakuM o00pa3oM, B O3TOH YacTH OUArpamMMbl <«CIEKTP — CBETUMOCTb»
HaXoAsATCSl OYeHb MaJIeHbKKME rops4yue 3Be3lbl. Takue 3Be3Abl Ha3bIBAIOTCS «O€IbIMU Kap-
JquKkaMu». MIMEHHO O HMX peyb 1Jla B Hayaje 3TOM TJIaBhI.

KonmmyecTBo TOoUeK Ha AMarpaMme «CIIEKTp — CBETHMMOCTb», IPUBEIEHHOM Ha puc. 9,
HE JaeT MpaBUJIbHOIO MpeacTaBleHUs] 00 OTHOCUTEJNbHOM KOJMYECTBE 3BE3J Pa3JIMYHBIX
knaccoB B [lajmaktuke. Tak, Hampumep, 3Be3A-TMIaHTOB C BBICOKOW CBETMMOCTbIO Ha 3TOM
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IuarpaMMme HempoTNoplUOHATbHO MHOTO TIO CPAaBHEHUIO C «KapJukKaMW» HU3KOW CBETH-
MOCTU. DTO OOBSCHSIETCS YCIOBMSIMU HaOJIOAeHUli: Oiaromapsi BbICOKOM CBETUMOCTH TIM-
TaHTBl BUAHBI C OYEHb OOJBIIMX DPACCTOSHMI, MEXIy TeM KaK 3HauuTeJbHO Ooiee
MHOTOUMCJIEHHbIE KapJIMKHN Ha TaKUX PACCTOSIHUSX OYeHb TPYAHO HabII0AATh (€CaM TOBO-
PUTh O CNEKTPaJbHBIX HAOJIOIEHUSIX).

Hekortopoe mpenacraBieHre 00 OTHOCHUTENLHOM KOJWYECTBE 3Be3[ Pa3HBIX MOCIENO-
BaTeJIbHOCTE MOXHO MOJYYUTb, €CIM OTKJIAAbIBaTh Ha AUArpaMMe «CIEeKTp — CBETU-
MOCTb» Bce 0e3 MCKIIOYeHUs 3Be3bl, Haxonsiuecs: oT CojHIIa HA PAacCTOSIHUM, HE Tpe-
Beimatoniem 5 mk (16,3 cBeroBoro roga). Takas gumarpamMma mnpuBeneHa Ha puc. 10.

OO6paiaet Ha ce0s1 BHUMaHKUE OTCYTCTBUE XOTS
Obl OMHOIrO ruraHTta. 3aTo HMXHssS IpaBas

® [uniye

4yacTb TJIaBHOW MOCJEe0BaTeIbHOCTU OYEHb
OTYETJINBO BbIpaxkeHa. Mbl BUIUM, YTO B 3TOM
chepruyeckoM o0BeMe paaumycoM 5 IK, (1o-
BOJIbHO TUMMUYHOM [JIs1 ['alakTUKM) MoAaBIsIIO-
mee OOJIBIIMHCTBO 3Be3[ cjlabee U XOJIofHee
ConHila. D10 TaKk Ha3blBaeMble «KpacHbIE Kap-
JIMKW», JIeXallMe Ha HUXHEH MpaBoOi 4acTu
[JIaBHOM mocnenoBarenbHocTu. Ha aToit Xke
nuarpamme HaHeceHo Hamie CojHile. Toabko
TpH 3Be31bl (13 mpuMepHO 50, HaXOASAIIMXCS
B 9TOM 00beMe) u3nydaroT cuibHee ConHIia.
Bro Cupuyc — camas sipkasi U3 3Be3l, BUIU-
MbIX Ha HeOe, AnbTaup u IlpoumoH. 3aro Ha
puc. 10 MbI BUAMM TISITh OeJbIX KapaukoB. M3
TOro IPOCTOro (pakra, 4YTO B MaJioM oObeMe
panuycoM 5 K HaOJI0daeTcsl CTOIb 3aMETHOe
4yucio OebIX KApJIUKOB, CIEAYET, YTO YUCTO UX K
BO Bcell ['anakTuke oueHb Besquko. [logcuerst
MOKa3bIBAIOT, YTO YMCIIO OEJIBIX KAPJIUKOB B Ha- '
1LIei 3BE3IHON CHUCTEME IO KpailHel Mepe paB-
HO HECKOJIbKUM MUJUIMAPJaM, a MOXET ObITb,
naxe Oojpiie 10 miapa (HalmoOMHUM, YTO IOJ-
HOE KOJIMYECTBO 3BE3l BCEX THUIIOB BO BCei
lanaktuke oxono 150 miapm). Yucno Genblx KapiuKOB B HECATKM ThICSY pa3 OoJiblile,
4YeM TMTaHTOB BBICOKOIl CBETMMOCTHM, CTOJb OOMJIBHO MPEACTaBICHHBIX Ha JUarpaMme,
n300paxkeHHOW Ha puc. 9. DTOT nMpumep yOEOUTENbHO MOKa3blBaeT, KaKyl 3aMETHYIO
pOJib B aCTpOHOMUM (TaK e KaK M B APYTUX HayKax O IPUpPOJE) UTpaeT HabjaiomaTelb-
Hasl ceqeKiusl.

Ha nuarpamme «CHekTp — CBETMMOCTb» (MJIM <«I[BET — CBETMMOCTb»), KPOME OTMe-
YEHHBIX IJIABHOM MOCIeN0BaTeIbHOCTY U TPYNIIUPOBOK KPACHBIX TUTAHTOB U O€NbIX Kap-
JUKOB, CYUIECTBYIOT U HEKOTOpPbIE APYTUe MOCIEeN0BATEJbHOCTU. Yke Ha puc. 9 Hame-
4aeTcs Mocje0BaTeIbHOCTh 3BE3/1, PAcTOJOXEHHAas: HECKOJbKO HUXE IIaBHOU. DTO Tak
Ha3blBaeMble «CyOKapiauku». XoTsl B okpecTHOCTaX CoyiHLIA 3TH 3Be3[bl CPABHUTEIbHO
MaJIOYMCJIEHHBI, B LEHTPaJbHBIX 001acTsAX [anakTUKM, a TakXe B IIAPOBBIX CKOTIJIEHUSX
KOJINYECTBO UX orpoMHoO. CyOKapiauKu JO0BOJbHO €1a00 KOHLIEHTPUPYIOTCS K TajakTuye-
CKOI IJIOCKOCTH, HO 3aTO OY€Hb CUJIBbHO — K LIEHTPY Hallleil 3Be3nHOoi cucTeMbl. [1o-Bu-
JUMOMY, OHM — CaMblii MHOTOYHMCIEHHbIA TUM 3Be3n B [amaktuxke. CyOKapiauku OTIu-
4aloTcsl OT 3Be3M JIABHOM MOC/e10BaTEeIbHOCTU CPAaBHUTENbHO HU3KUM COJAEpXKaHUEM
TSIXKEJIbIX 3JIeMEeHTOB. Pa3HuIla B XMMMYECKOM COCTaBe SIBJSETCS MPUUYUMHON pa3nudus
B CBETUMOCTSIX MPU OAMHAKOBOW TeMIlepaType MOBEPXHOCTHBIX CIOEB *).

*) Pamuychl 3Be31 I1aBHOM MOCIEA0BATENbHOCTH M MOCAEI0BATEIbHOCTH CYOKApIMKOB C OIM-
HAaKOBOM MOBEPXHOCTHOW TeMIEpPaTypoil HEOIMHAKOBBI.
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To, 4TOo OUMarpamMma «CrmeKTp — CBETMMOCTb» TeCHEHIIMM 00pa3oM CBs3aHa C MpoO-
0JieMOii 9BOJIIOLIMU 3Be3[l, MHTYUTUBHO 4YyBCTBOBAJIOCh aCTPOHOMAaMM Cpasy Xe TMocie
OTKpPBITUsI 3TOi auarpammbl. CHayajga CUMTANOCh, YTO 3Be3dbl B OCHOBHOM 3BOJIOLIMO-
HUPYIOT BJOJIb IJIABHOU MOCen0BaTeIbHOCTU. [10 3TUM HAaMBHBIM TPEACTABICHUSIM TIep-
BOHAYaJIbHO 00pa3oBaBIIasicsl 3Be3/la TMpPEACTaBIsieT cOOON KpacHbI TMTaHT, KOTOPBIA,
CXKMMasICh, YBEJIMUMBAET TEMIIEPATYPY, [TOKA HE MPEBPATUTCS B «TOJNYyOOH TMraHT», HAXO-
ISIIMICS B BEpXHEM JIEBOM YTy OUArPaAMMBI «CIIEKTP — CBETUMOCTb». DBOJIOLUOHUPYS
BIOJIb TJIAaBHOW IOCENOBAaTEIbHOCTH, OHA CTAHOBUTCS <«XOJIOAHEE» W M3JIy4aeT MEHbIIE.
OTrojsiocKOM 3THX TIPENCTaBIEHUN SIBJISETCS CYIIECTBYIOIIAsi M TOHBIHE y acCTPOHOMOB
TepMUHOJIOTUS: criekTpaibHble Kinacchl O, B, A u yactuuHo F Ha3bIBaoTCS «paHHUMUI»,
a G, K, M — «mo3guumn». Ecimmn
- WUATU BOOJIb TJIABHOW TMOC]enoBa-
¥ - TEJIBHOCTH OT CHEKTPaJIbHbBIX KJlac-

X, coB O—B 10 K—M, 10 Macch
3 3B€3/1 HEMIPEPHIBHO YMEHBIIAIOTCSI.
. Hanpumep, y 3Be3n kimacca O mac-

2 Chl JOCTUTAIOT HECKOJIbKUX JECST-

4 KOB COJIHEUHOM, y 3Be3n B —
+5 |- u* okoJyio 10.

o CoJiH1Ie UMeeT CIIeKTpabHbII

xmacc G2 (cm. puc. 10). VY 3Besn

S 0l BT 0osee TMO3AHMX KIJIACCOB, YeM

S CoHile, Macchl MEHBIIIE COJTHEY-

HOi. Y KapJIMKOB CIEKTPaTbHOTO

+£Zi§ +F,:? Kmacca M Macchl TIpUMEPHO B

I {M ) 10 pa3 MeHblIE, 4YeM y Comnia.

¢ */ Tak kax BIOJIb TJIABHOM TOC/IENO0-

Puc. 11. 3aBucuMoCcTs CRETHMOCTH 3BE3JL OT MX MACCH BaTCJIbHOCTM U Macca U CBETU-

MOCTb HETIPEPBIBHO MEHSIOTCS,
MEXIy HUMHU CYLIECTBYET dMmnupudeckoe cootHoiieHue. Ha puc. 11 mpuseneHa 3aBu-
CUMOCTh MEXIYy Maccoi M CBETMMOCTbIO ISl  3Be3[] T[JIaBHOM  TOC/enoBa-
TEJIbHOCTH.

Ecnau cuutarb, uTO 3Be3dAbl KaKMUM-TO 00pa3oM 3BOJIOLMOHUPYIOT BAOJb TJABHOM
MOCIeq0BaTeIbHOCTH, TO HEOOXOIMMO CHeNaThb BbIBON, YTO OHM HEMPEPHIBHO TEPSIOT
3HAUYUTEJNbHYI0 YacTh CBOEW MepBOHAYaJIbHOW Macchl. Takue TpeacTaBiIeHUs CTaJKu-
BalOTCS C HETNPEOAOJMMBIMU TPYIHOCTSIMU. XOTS AEJAJIUCh TMOMBITKU TMOCTPOUTH TEO-
pUIO 2BOJIIOLMM 3BE3[ BAOJIb TJIABHOW MOCJIEN0BATEJIbHOCTM HA OCHOBE MpenCTaBIeHU
0 HETIPEePBIBHOI MOTepe MMM Macchl, OHM OKa3aJlKMCh COBEpIIEHHO HeymayHbiMu®*). [lpa-
BWJIbHAsI TeOpUs 3BE3AHON 3BOJIIOLIMM, OCHOBAaHHAs HA COBPEMEHHBIX IPEICTABICHUSIX 00
UCTOYHMKAX 3BE3NHON 3HEPruu M Ha GoratroM HaOJIOJATeJIbHOM Marepuaie, ObUia pas-
BUTA B MATUAECATHIX TOgax. DTa TeOpUsl, yCIEIIHO 00bSICHUBIIAS AUATPAMMY «CIIEKTp —
CBETUMOCTb», OymeT oOCyXHaThCs B IJ. 4.

L= N

10 a4

*) PaSyMeeTCH, B OTHACJIbHBIX ClIy4adax HaOmomaeTcs BI>I6paCbIBaHI/IC BCLIECTBA M3 IOBEPX-
HOCTHBIX CJI0€B 3BE3] (HaHpI/IMCp, IPpUA BCIBIIIKAaX HOBBIX M CBEPXHOBLIX, d TAKXE B BUIC CIIOKOMHO-
ro MCTCYEHUA, TaK HaA3bIBAEMOIO «3BE3QHOI'0 BGTpa»). Peub mpmer o HeBO3MOXHOCTH OOBSCHEHMS
9BOJIIOIMY 3BE3[ BAOJb ITIABHOI IIOCIENOBATEIBHOCTH TAKUM CIOCOOOM.



3. MeorwzeezoHnast cpeda

CornacHO COBPEMEHHBIM TpelNCcTaBIeHUsIM, 3Be3lbl 00pa3yloTcsl MyTeM KOHJeHca-
MU BeChbMa pa3pexXeHHOU MexX3Be3[qHOU ra3onblieBoit cpefbl. [loaToMy, mpexnae vem
pacckaszaThb O MYTSIX DBOJIOIMU 3Be3[, HAM MPUIETCS OCTAHOBUTHCS Ha CBOMCTBAX MEX-
3BE3HON cpeibl. DTOT BOMPOC KMMEET TaKXe CaMOCTOSITeJIbHOE 3HauyeHWe MAJIsi UHTepe-
cylolieir Hac mpoOJyeMbl. B yacTHocTH, pellleHHe BOMpoca 00 YCTAHOBJIEHWU Pa3JIMYHBIX
TUIIOB CBA3UW MCXAY HUBUIU3ALUAMU, HAXOAAIIUMUCA HA PA3JTUYHBIX IJIAHCTHBIX CUCTC-
MaX, 3aBUCUT OT CBOMCTB Cpelbl, 3aMoOJIHSIONIEN MeX3Be3[HOe MPOCTPAHCTBO, pa3iessiio-
1ee 3TU LMBUIU3ALUN.

Mexx3Be3nHbIN ra3 OblT OOHApyXkeH B caMOM Hayaje TeKYIIero crojieTusi Ojaromaps
MOTJIOCHNIO B JIMHNUAX MOHU30BAHHOIO KaJiblIMA, KOTOPOC OH IMPOU3BOAUT B CIICKTpax
ylajieHHbIX ropsiunx 3Be3n*). C Tex MOp METONbl W3yuyeHMsI MEX3BE3JHOTO rasa He-
MPEPBHIBHO YJIY4YlIaJUCh U JTOCTUTJIA BBICOKOU cTeneHu coBepilieHcTBAa. B utore Gosbuioit
MHOTOJIETHE! PaboThl, MPOAEJIaHHONU acTPOHOMaMU, ceiiyac CBOMCTBA MeX3BE3IHOTO ra-
3a MOXHO CYMUTAThb AJOCTATOYHO XOPOIIO H3BCCTHBIMM. [TnoTHOCTH MC)K3BC3HHOﬁ raso-
BOU cpensl HUYTOXHA. B cpemHeM B o0067acTsx MeX3Be3IHOTO MPOCTPAHCTBA, pacro-
JOXEHHDBIX HelaNeko OT TaJakKTUUeCcKOH TIIOCKOCTH, B | cM’ HaxoguTcs MPUMEPHO
1 aTom.

HamomMHUM, 4TO B TaKOM Xe o0beMe Bo3gyxa HaxomuTcs 2,7 + 10° monexkyn. Jlaxe
B CaMBbIX COBEPIICHHBIX BaKYYMHBIX KaMepax KOHLEHTpalusg aTOMOB HE MEHbIIE YeM
10°cm’. U Bce Xe MeX3BEe3IHYIO Cpely HeJb3sl paccMaTpuBaTh Kak Bakyym! Jlemo
B TOM, YTO BaKyyMOM, KaK U3BECTHO, Ha3bIBaeTcsl Takasl CUCTEMa, B KOTOPO NJUHA CBO-
0omHOro mpobera aTOMOB WIM MOJIEKYJ IMpPEBbIIIAET XapaKTEepHbIe pa3Mepbl ITOU CU-
cteMbl. OfHAKO B MEX3BE3JIHOM IPOCTPAHCTBE CpenHsIsl JJIMHA cBoOOAHOTro mpobera
aTOMOB B COTHM pa3 MCHbBLIC, YEM paCCTOAHUA MCXAY 3BE3JaMU. HO3TOMy Mbl BIIpaBE
paccMaTpuBaThb MEX3BE3JHbIM ra3 Kak CIMJOMHY 0, CKXUMAEMYIO Cpelly U MPUMEHITh
K 3TOW cpele 3aKOHbI ra30BOM NMHAMMUKHU. *

XUMUYEeCKUI cOCTaB MEX3BE3AHOIO ra3a JOBOJbHO XOpollo uccienoBaH. OH cxoneH
C XUMUYECKUM COCTaBOM HapYyXHBIX CJIOEB 3Be3] TJIaBHOU mocienoBateabHocTu. [lpe-
00J1alal0T aTOMBI BOJOPO/Aa W Tejivsl, aTOMOB METa/IOB CpaBHUTEIbHO HeMHoOro. B mo-
BOJIbBHO 3aMETHBIX KOJIMYECTBAX NMPUCYTCTBYIOT HpOCTCﬁILII/lC MOJICKYJISAPHBIC COCAMHCHUA
(manpumep, CO, CN). Bo3MoxHO, 4YTO 3HayUTeJbHAs] 4aCTh MEX3BE3JHOTO Ta3a Haxo-
ouTcs B hopMe MOJIeKYJIsspHOro Bomopona. Pa3zButue BHeaTMOC(eEpHOIl acTpOHOMUU OT-
KPbLJIO BO3MOXHOCTh HAOJNIOAECHUS TUHUM MOJIEKYJSIPHOTO BOAOPOJAA B JajeKOi yabTpa-
(uroseToBOI YacTu CreKTpa.

®dusnyeckue cBOWCTBa MEX3BE3HOIO ra3a CylleCTBEHHO 3aBUCSIT OT TOTO, HAXOIMUT-
Cd JIM OH B CpaBHl/ITeﬂbHOﬁ OJU30CTU OT ropga4yux 3BE31 WM, HANIPOTUB, AJOCTATOYHO
yhoajeH oT HuX. Jlego B ToM, 4To yjabTpaduoneToBOoe M3Jy4yeHHE TOPSIYUX 3BE3, MOJ-
HOCTbIO MOHM3YET BOJOPON Ha OTPOMHBIX paccTosiHUsiX. Tak, 3Be3na kjacca O5 voHU-
3yeT BOKPYT cebsl BOJOPOJA B TMTaHTCKON obOjacTu paauycoMm okoyio 100 mk.

TemnepaTypa MeX3Be3IHOTO ra3a B Takux objacTsax (ompesaensieMasi Kak XxapakTepu-
cTHKa 0eCTOpsIIOYHBIX TEIUIOBBIX ABMXeHU I yacTuil) nocturaet 10 teic. K. Tlpu aTux yc-
JIOBUAX MECX3BE€3HadA Cpc€aa M3aydyacT OTACIbHLIC JTUHUU B Bl/lﬂ,l/lMOfl 4YaCTU CIIEKTpa,
B YAaCTHOCTU KPACHYIO BOAOPOAHYIO JUHMIO. DTU 00JACTU MEX3BE3MHOU Cpelabl HOCSIT
Ha3BaHue «30HbI HIl». OgHako Oosbliasi yacTh MEX3BE3IHON Cpeldbl JOCTAaTOUHO yaajie-
Ha OT ropsiuux 3Be3l. Bogopon Tam He moHu3oBaH. Temmeparypa raza HU3Kasi, OKOJIO
100 K unu Huxe. MMeHHO 3mech MMeeTCsl 3HAYMTEIbHOE KOJMUYECTBO MOJIEKYJ BO-
Jopoa.

*) CoOCTBeHHBIE JUHUU MOTJIOLIEHUS MOHU30BAHHOIO KalbLMS Yy TaKUX 3BE3] OTCYTCTBYIOT,
TaK KaK TeMIIEPaTypbl MX MOBEPXHOCTHHIX CIOEB CIMLIKOM BBICOKH.
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Kpome raza, B coctaB MexX3Be3THOM Cpeabl BXOIUT KOCMMYecKas TbUIb. Pa3Mepsl
TaKMX MBUTMHOK cocTaBisiioT 10 —107° cM. OHM SBISIOTCS TIPUYMHOIM MOTIONMIEHNS CBK-
Ta B MEX3BE3IHOM TPOCTPAHCTBE, M3-3a KOTOPOTO MBI HE MOXeM HaOmomath OOBEKTHI,
HaxoIdIIMecs] B TaJlaKTMUECKOW TUIOCKOCTM HAa PAcCTOSTHUSX, OOMbIIMX 2 — 3 ThIC. TIK.
K cyacTblo, KocMudecKast MbLJTb, TaK Xe¢ KaK W CBSI3aHHBIM ¢ Hell MeX3BEe3MHBIN Ta3, CHJb-
HO KOHLIEHTPUpYETCS K TajlakKTMU4ecKoil TuIockocTu. TolilirMHa ra3omnblLieBOrO cJiosi cocTa-
BJsIeT Bcero nuilb okojo 250 nk. [TosTomy u3nyyeHue OT KOCMUYECKUX OOBEKTOB, Ha-
MpaBJIeHUs] Ha KOTOPbIE COCTABJISIOT 3HAUUTEIbHBIC YTJbl ¢ TAJaKTUYECKOM TIIOCKOCTHIO,
MorjomaeTcsl He3HAYUTENbHO.

Mex3Be3nHble Ta3 W MbUTb TepeMelnianbl. OTHOIIEHWe CPeIHUX IJIOTHOCTeH Taza
U TIBUIA B MEX3BE3THOM IIPOCTpaHCTBe paBHO NpubausuteapHo 100 : 1. Habmonenus mo-
Ka3bIBalOT, YTO TPOCTPAHCTBEHHAsl TJIOTHOCTbh Ta30MbIICBOM MEX3BE3MHOM Cpeabl Me-
HSIETCSl BecbMa HeperyJasapHo. i 3Toi cpenbl XapakKTepHO Pe3KO BHIPAXEHHOE «KJIOYKO-
Baroe» pacrnpeaeiieHre. OHa CyIIECTBYeT B BUE OOJAKOB (B KOTOPHIX TUIOTHOCTH pa3
B 10 Oospliie cpemHeli), pa3aeaeHHbBIX 00JIACTSIMU, TIe IUIOTHOCTh HUUYTOXHO Maja. DTu
ra3onbuleBble 00Jlaka COCPENOTOUSHBI TMPEUMYIIECTBEHHO B CIMPAJbHBIX BeTBAX [amak-
TUKM W YYacTBYIOT B TaJlaKTMUeCKOM BpameHud. OTnenbHble o0jaka MMEIOT CKOPOCTH
B 6—8 KM/c, 0 ueM yxe roBopuioch. HaubGonee MaoTHbIe M3 TakKMX OO0JAKOB HaOIIO-
NAloTCsl KaK TeMHbIE MU CBETJble TYMAHHOCTH.

3HaYUTEIHHOE KOJIMYECTBO CBENIEHUI O MPUPOAE MEX3BE3THOTO Taza ObLJIO TOJyye-
HO 3a TOoCJieHUEe TPU AeCATUIeTUs 6aaromaps BecbMa 3DGEKTUBHOMY NMPUMEHEHHWIO pa-
INO0ACTPOHOMMYECKUX MeTOomoB. OCOOEHHO TUIOMOTBOPHBIMU OBITM MCCIETOBAHMS MEX-
3Be31HOr0 ra3a Ha BoaHe 21 cM. Yto 310 3a BosHa? FEie B COPOKOBBIX Trogax
TEOpeTHYeCKN OBbLIO TpPEeNCcKa3aHo, YTO HEWTpalibHbIE aTOMBI BOIOPONA B YCIOBMSIX MEX-
3BE3IHOTO TPOCTPAHCTBA MOJDKHBI M3JIyYaTh CHEKTPAIbHYIO JUHWIO C JUIMHOM BOJHBI
21 cm. [leno B TOM, YTO OCHOBHOE, CaMOe «TTTy0OKOe» KBAaHTOBOE COCTOSTHME aToma BO-
JopoJa COCTOMT M3 JIBYX OUYCHb OJIM3KWUX YpPOBHEH. OTH YPOBHU pa3anyaloTCs OpUEHTa-
IUAMUA MarHUTHBIX MOMEHTOB sIpa aToMa Boioponaa (ITPOTOHA) W BpAIAIOIIErocsl BO-
KpYT Hero 3jeKTpoHa. EciM MOMEHTB OpMEHTHPOBAaHBI TapauIebHO, MOTyYaeTCss OAMH
YPOBEHb, €CIM aHTUTApaJIeIbHO — IPYroii. DHepTus OXHOTO M3 3TUX YPOBHEM HECKOJb-
KO GoJIbllle APYroTo (Ha BEJIMUYMHY, PABHYIO YIBOCHHOMY 3HaUYE€HUIO SHEPTUU B3aUMOICHi-
CTBMSI MAaTHUTHBIX MOMEHTOB 3JIEKTpOHA M TIpoToHa). CorjlacHO 3aKOHaM KBaHTOBOM (u-
3UKHU, BPEMS OT BPEMEHM JOJKHBI CAMOIIPOU3BOJBHO MPOUCXOAMTH TEPEXOAbl C YPOBHS
OoJbIlIeil SHEPTUM HA YpOBeHb MeHbIel sHepruu. [Ipm 3TOM OymeT M3MydaTbcs KBaHT
C YacTOTOM, TPOMOPIIMOHATBLHOM pPAa3HOCTH 3HEpPruil ypoBHe#. Tak Kak TocCiemHss B Ha-
IeM cjyyae OdYeHb Maja, TO W 4YacToTa W3jiydeHus1 Oymer Hu3koi. CooTBeTCTBYIOIIAS
JUTMHA BOJIHBI OymeT paBHa 21 cwm.

Pacuetsl MOKa3bIBAIOT, YTO TakKHWe TIEPEXOmbl MEXAY YPOBHAMM aTomMa BOAOpOIa
MPOUCXOMAT YpPE3BBIYAHO DPEAKO: B CpeoHEM [ OJHOTO aTOMa MMEET MECTO OAWH
nepexon B 11 muaH jet! UToOB MOYYBCTBOBATh HUYTOXHYIO BEJIMYMHY BEPOSATHOCTH Ta-
KHX TIPOIIECCOB, TOCTATOYHO CKa3aTh, UYTO MPU U3TYYEHUHN CIIEKTPATbHBIX JUHUM B ONTH-
YecKOM IMamna3oHe TMepeXombl MPOUCXOIAT KaXAyld CTOMMUJUTMOHHYIO NOJIO CEKYHIBI.
W Bce ke okasbIBaeTcs, YTO 3Ta JMHMS, M3TydaeMas MeX3Be3IHBIMU aTOMaMU, HMMeEeT
BIIOJIHE HabII0NaeMyl0 MHTEHCHUBHOCTbD.

Tak KaK MexX3Be3IHbIe aTOMbl MUMEIOT Pa3MYHbIE CKOPOCTU TO Jy4y 3peHHUs, TO H3-
3a addekra Jomnepa uznyyeHue B auHUM 21 cMm OymeT «pa3Ma3aHo» B HEKOTOPOH MOJIO-
ce yactoT okono 1420 MI (3ta wacroTa cooTBeTCTBYeT mamHe BOJHBI 21 cMm). Ilo pac-
MpeieIeHUI0 MHTEHCUBHOCTM B 3TOM Tonoce (TaK Ha3bIBAeMOMY <«ITPOMUIIIO JTUHUM»)
MOXHO WM3YYUTb BCe NBWXEHMUS, B KOTOPBIX YYAaCTBYIOT MEX3BE3IHbBIC aTOMBI BOIOPOJA.
TakuM TyTeM ynajaoch MCCIeqoBaTh OCOOCHHOCTH TaJaKTUYeCKOTO BpallleHUs] MeX3Be3[l-
HOTO Ta3a, 0ecropsmouHble IBUXEHUS OTAEIbHBIX €ro 00JIaKOB, a TakKXe ero TeMIepary-
py. KpoMe Toro, u3 stmx HabiomeHWi ompenenseTcss KOJWYeCTBO aTOMOB BOAOpOIA
B MEX3BE3IHOM IPOCTpaHCTBe. MBI BUAWM, TaKMM 00pa3oM, 4YTO paavoacTPOHOMUYE-
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CKHMe MCCIeqOBaHUSl Ha BOJIHE 21 CM SIBISIIOTCS MOUIIHEHIIUM METONOM M3YyYEHUS MeX-
3BE3HON cpeiibl M uHaMuKu [ajakTuku. B mocienHue robl 3TUM METOAOM M3y4aroTCs
JIpyrue TaJakTUKK, HAallpuMep TyMaHHOCTh AHIpoMenbl. [1o Mepe yBenuyeHuUsT pasMepoB
paIroTENIeCKONOB OYyIyT OTKPBIBAThCS BCE HOBbIE BO3MOXHOCTM M3Y4YeHUs OoJiee yna-
JIEHHBIX TaJIAKTUK TIPU MOMOIIM DPAJAUOJUHUMU BOAOPOAA.

B konie 1963 r. OblTla OOHapyXeHa ellle OfHA MeX3Be3IHas paaiuOJUHMs, MPUHALIC-
xaiast MosiekyinaMm ruapokcuna OH, ¢ piuHo#t BoHbl 18 cM. CyliecTBoBaHUE 3TOM JU-
HMM OBIJIO TEOPETUYECKM TIPENCKa3aHO aBTOpPOM 3Toil KHuTU emie B 1949 r. B Hampasne-
HUU Ha TaJaKTUYECKWIl LIEHTP WHTEHCUBHOCTb JTOW JMHUM (KOTOpas HabJomaeTcs
B TMOIJIONIEHUHM) OKa3ajiach OYEeHb BBICOKOW *). DTO MONTBEpXAAeT CHCJaHHBINM BbILIE BbI-
BOJ, UTO B OTJAEJbHBIX OOJACTSX MEX3BE3JHOTO0 MPOCTPAHCTBA Ta3 HAXOAUTCS TMPEUMY-
IIECTBEHHO B MOJEKYISIPHOM COCTOSTHUM.

B 1967 r. Obuta otkpeiTa pagmonuHusi Boxel H,0 ¢ mnuuHoi BomHBl 1,35 oM.
Wccnenosanus razosbeix TymaHHocTeilt B iuHuaX OH n H,O mpuBenn K OTKPBITUIO KOCMHU-
YECKUX Ma3epoB (CM. CJIEIYIOIIYI0 TJaBy).

3a nocnenHue 20 JeT, MPOTEKIIWE IOC]e OTKPBITUS MeX3Be3nHoil paguoiuHuu OH,
OBIJIO OTKPBITO MHOTO JPYTMX PAAUOJMHUNA MEX3BE3MHOTO MPOUCXOXACHUS, TIPUHAITIE-
KaluxX pasiuvyHbIM MoJjiekyiaaMm. [loiaHoe 4ucio OOHapyXeHHBIX TaKUM 00pa3oM MoJie-
Ky yxe npesbimaeT 50. Cpenu HUX ocoO0eHHO 0Ooblnoe 3HadeHMe MMeeT moiekyna CO,
PaIVoONMHUS KOTOPOW C JUTMHOW BOJHBI 2,64 MM HaOJIomaeTcsl MOYTH BO BCEX OOIACTIX
MeX3Be3nHOM cpenbl. ECTb MOJIEKyIbl, pafuoOJMHUU OT KOTOPHIX HAOJIIOJAI0OTCS UCKIIIO-
YUTEIbHO B TUIOTHBIX, XOJIOAHBIX OOJaKaXx MeX3Be3MHOU cpeabl. [OBOJIBHO HEOXU-
JNaHHBIM OBUIO OOHApyXeHue B TaKuX o0JiakaX pajuoJMHUI BeCchbMa CIOXHBIX MHOTO-
aToMHbIX Mosekyn, Hampumep, CHHCO, CH,CN wu gp. O10 OTKpBITHME, BO3-
MOXHO, UMEET OTHOIIEHUE K BOJHYIOLIEH Hac mpobjemMe TMPOUCXOXAECHUS XU3HU BO
Bcenennoii. Ecnu oTKpbITHSI OynyT W majbllie JeiaTbcsi B TaKOM Temrle, KTO 3Haer,
He OyoyT Jaum oOHapyXeHb HaIIMMU IpubopaMu MexXx3Be3mgHble Mojekynsl JHK
u PHK? (cm. 1. 12).

BecbMa moJie3HBIM SIBNISIETCSI TO OOCTOSITENILCTBO, YTO COOTBETCTBYIOIIME PaJMOJIM-
HUM, TIpUHAMIEKANIME Pa3JIMYHBIM M30TOMAM OJHOM M TOW XE€ MOJIEKYJbl, WMMEIOT
JIOBOJIBHO 3aMETHO pas3iuyaloluecs [IJIUHbI BOJH. OTO TMO3BOJSET UCCIEN0BaTh
M30TOMHBIMN CcoOCTaB MeEX3BE3IHOW Cpelabl, 4YTO UWMeeT OOJbIlIoe 3HaYeHUe
IUIST U3y4eHusl TpobieMbl SBOJIOLMM BelllecTBa Bo BceneHHoit. B yacTHOCTM, pa3menbHO
HaOTIONAIOTCS TaKie M30TONHBE KOMOMHALMHM OKWcH yriepoma: ~C“O, "“C"O

IZCISO.

OO6nacT MeX3BE3[IHOI cpelbl, OKpyXalolleil ropsiuve 3Be3[bl, TIe BOJOPOMA TOJ-
HOCTbhIO MOHU30BaH («30HbI HII»), BecbMa ycmeniHo uccaeayoTcsl Mpyu MOMONIIM TaK Ha-
3bIBAEMbBIX «PEKOMOWHALIMOHHBIX» PAIMOJUHUI, CYLIECTBOBAHUE KOTOPBIX ObLIO Teope-
TUYECKM TpeNcKa3aHo ellle N0 MX OTKpbITUs coBerckuM actpoHomom H. C. Kapna-
IIeBbIM, MHOTO 3aHUMAaBIIMMCS TaKXe Mpo0JIeMOoil CBSI3UM ¢ BHE3EMHBIMU IIUBUIM3ALMSI-
MU (cM. TI. 26). «PekoMOMHAIMOHHBIE» JUHUM BO3HUKAIOT TPU IEpexXoiax MeXIy
BeCbMa BBICOKO BO30YXIeHHBIMM aToMaMu (Hampumep, Mexay 108 u 107 ypoBHSIMH aToO-
Ma Bogopona). CToib «BBICOKME» YPOBHU MOTYT CYIIECTBOBAaTh B MEX3BE3[HOW cpene
TOJILKO TI0 TIPUYMHE €€ YPe3BbIYallHO HU3KOM MJIOTHOCTU. 3aMEeTUM, HallpuMep, YTO B
COJIHEUHOU atMocdepe MOTYT CyIleCTBOBaTh TOJILKO TepBble 28 ypoBHEil aToma BOIOpPO-
na; Oojee BBICOKME YPOBHM paspylllaioTcsl Ojaromaps B3aMMOIEMCTBUIO C YacTULIAMU
OKpYXarolieil Mmia3Mbl.

Yke cpaBHUTENbHO MABHO ACTPOHOMBI TMOJYYMIU Psl KOCBEHHBIX J0Ka3aTeJIbCTB
HaJIMYUST MEX3BE3HBIX MATHUTHBIX MOJiei. DT MAarHUTHBIC MOJISI CBSI3aHBI ¢ OOJaKaMu
MEX3BE3[JHOTO Ta3a M JABUXYTCSI BMecTe ¢ HUMU. HampskeHHOCTh TaKuX TMOJiel OKOJIO

*8 Junug OH coctout u3 ueThlpex OMM3KMX IO 4YacToTaM KoMmoHeHT (1612, 1665, 1667
11720 MTIw).
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10° D, 1. e. B 100 TeIC. pa3 MeHbIIe HAMPSKEHHOCTH 3¢MHOTO MATHMTHOTO TIONSI HA TO-
BEPXHOCTM Hamieir miuaHeTsl. OOlee HampaBieHWE MarHUTHBIX CUJIOBBIX JIMHUI COBMa-
JlaeT ¢ HamnpaBleHUeM BeTBEW CrupayibHOW CcTPyKTypbl [amakTuku. MOXHO cKa3aTh, YTO
caMU CHupajbHble BETBU TMPEACTABISAIOT COOOl TUTAaHTCKUX pPa3MEpPOB MAarHUTHBIE CH-
JIOBBIE TPYOKH.

B xonme 1962 r. akT cyiiecTBOBaHUS MEX3BE3MHBIX MarHUTHBIX TMOJei OBbUT ycTa-
HOBJIEH aHTJIMACKUMM DPaaMoacTpOHOMaMU MyTeM MpsiMbIX HaOmoneHuil. C 3Toil 1esbio
WCCIe0OBAIUCh BeCbMa TOHKUE Mojsipu3alioHHble 3¢ dexkTsl B paguonuHuu 21 cM, Ha-
Oyt01aeMOil B MOTJIOLIEHUM B CMEKTPE MOIIHOTO MCTOYHMKA paauousnydyeHus — Kpabo-
BUIHOM TYMaHHOCTU (00 3TOM MCTOYHMKe cM. TiI. 5)*). Ecim Mex3Be3mHBIN ra3 Haxo-
JIUTCS B MAarHUTHOM TOJIe, MOXHO OXHUAAaTh pacuieTuieHus JUHUM 21 cM Ha HEeCKOJbKO
KOMITOHEHT, OTJIMYaluuxcs nojasgpusanueil. Tak kKak BeIMYMHA MarHUTHOTO TOJISI OYEHb
Maja, 3TO pacuieruieHue OyneT COBepLUIeHHO HMYTOXHBIM. KpoMme Toro, 1MpuHa JUHUU
norjouieHus 21 c¢cM 1OBOJbHO 3HAuUMTeNbHA. EAMHCTBEHHOE, YTO MOXHO OXWIaTh B Ta-
KOUW cuTyaluu,—3TO HeOOIbIlIMEe CUCTEMATUUECKUE Pa3IUuus MOJApU3aLMU B Tpeaesax
npodwist TMHUM moraomeHusa. [loaTomy yBepeHHOE 00HapyXeHUE 3TOr0 TOHKOro 3¢ deK-
Ta — 3aMevaTesibHOe JOCTUXEHUE COBpPeMEHHOU Hayku. WM3MepeHHOoe 3HaueHHe MeX-
3B€3/IHOTO MAarHUTHOTO MOJISI 0Ka3aJ0Ch B MOJHOM COOTBETCTBUU C TEOPETUUECKHU OXU-
JaeMbIM COTJIACHO KOCBEHHBIM JaHHBIM.

Jlns vcciefoBaHU MeX3BE3JHBIX MAarHUTHBIX MOJiel TpPUMEHSeTCS W pPaauoacTpo-
HOMUYECKUU METON, OCHOBAHHBIN Ha M3YYEHUU BpallleHUs MJIOCKOCTU MOJSpU3aluM pa-
OUOU3NYyYEeHUSI BHETANIAKTUUECKUX UCTOUHUKOB**) MpPU ero MpoXoXIeHUU yepe3 «Hamar-
HUYEHHYIO» MeX3Be3nHylo cpeny («siBienue Papames»). DTUM MeETOOOM YyXe ceiuac
YIAJIOCh MOJYYUTh PSAN BaXHBIX JaHHBIX O CTPYKTYpe MEX3BE3IHBIX MarHUTHBIX TOJEH.
B nocneaHue roabl B KauecTBE MCTOYHUKOB TOJSPU30BAHHOTO W3JYYEHUs AN U3MEpe-
HUS MEX3BE3AHOIO0 MATrHUTHOTO TOJS TakKMM METOIOM HCIOJb3yIOTCS IYyJbCaphbl
(cMm. 1. 5).

Mex3Be3nHble MarHuUTHBIE TMOJISI UIPalOT pelallylo pojib Mpu 00pa3oBaHUU
TJIOTHBIX XOJOAHBIX Ta30MblIEBbIX 00JJAKOB MEX3BE3IHOU cpelbl, U3 KOTOPbIX KOHIEHCHU-
pyioTcs 3Be3nbl (CM. T 4).

C MeX3Be3IHBIMU MATHUTHBIMM TMOJISIMU TECHO CBS3aHbI MEPBUYHBIE KOCMUYECKUE
Jy4d, 3aMOJHSIOIIME MEX3BE3[JHOe MPOCTPAHCTBO. DTO 4YacTUUbl (MPOTOHBI, siapa Oosee
TSIKEJIBIX 3JIEMEHTOB, a TaKXe 3JIEKTPOHbI), IHEPIrUU KOTOPBIX MPEBBILIAIOT COTHU MUJI-
JTMOHOB 3JEeKTPOHBONBT, Hoxoxs go 10°—10' 3B. OHUM IBMXYTCA BIONb CHJIOBBIX JIH-
HUI MarHUTHBIX TMOJIEH MO BUHTOBBIM TPaeKTOPUSIM. DJIEKTPOHBI MEPBUYHBIX KOCMUYE-
CKUX JIyyell, NBUTASICh B MEX3BE3JAHBIX MATHUTHBIX TMOJSIX, U3Jy4yaloT PaAUOBOJHBL. DTO
u3nyyeHue HaO0AaeTcss HaMM KakK paauousinyvyeHue [anmakTtuku (Tak HasbiBaemoe
«CUHXPOTPOHHOE M3My4yeHHUe»). TakuM o0pa3oM, paauMoacTpPOHOMHUS OTKpbLIa BO3MOX-
HOCTb U3yyaThb KOCMUYECKHE JIYUU B TyOuHax [anakTuku u naxe Aajeko 3a ee Tpejena-
Mu. OHa BrepBble MOCTaBUiIa MpoOieMy MPOUCXOXIEHUS KOCMUYECKUX Jyuell Ha Tpo-
YHBIM Hay4YHBIM (yHIaMEHT.

UccnenoBarenu, paboTaBiive Haja Mpo0aeMOd MPOUCXOXKIEHUS KU3HU, A0 HEdaBHE-
ro BpeMEHU OCTaBJsIM O6€3 BHUMaHUS BOMPOC O MEPBUYHBIX KOCMUYECKUX Jyyax. Mexny
TEM YPOBEHb XECTKOW paiualdM, BbI3bIBAIOLIEH MYyTalWM, SIBASETCS, HA Hall B3LJISA,
BECbMa CYILIECTBEHHBIM 3BOJIOLMOHHBIM (pakTopoMm. MMeroTcs Bce OCHOBaHHUS MoJaraTh,
YTO XOJ 3BOJIOLIMU XU3HU ObLT OBl COBCEM APYTMM, €clu Obl ypOBEHb XECTKOU pamua-
UK (KOTOPbI ceiiuac B3HAUYUTENbHOM cTeneH 00YCIOBIEH MEPBUYHBIMU KOCMUYECKUMU

*) Jlunusg moraomeHus 21 cM, o0ycaoBIeHHAs MeX3Be3THBHIM BOIOPOIOM, 00pasyeTcs B pa-
IMOCTIEKTpe KAKOro-TMb0 MCTOUYHMKA COBEPUICHHO TAKUM Xe 00pa3oM, Kak JUHUM MeX3BE3THOTO
Kanblys B CHEKTPaX YAAJEHHBIX TOPSYUX 3BE3.

**) PanmousnydeHHMe OT MeTarajakTHuecKuX MCTOYHMKOB JTHMHEHHO MONAPU30BAHO, TpPHYEM
CTeNeHb MOJIAPU3aUN 00BIYHO TTOPSAAKA HECKONbKUX TPOIEHTOB. [lomgpu3amus 3100 paamou3iy-
YeHUs OOBACHAETCS €ro CHHXPOTPOHHOW MPUPOXOH (CM. HEXKe).
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Jydyamu) ObT Obl B JECSITKU pa3 BbllIE COBpeMEHHOro 3HaueHus. Otcioma BO3HMKAaeT
BaXXHbI BOIPOC: OCTAETCS JIM NMOCTOSSHHBIM YPOBEHb KOCMUYECKOM pajMallMd Ha KaKom-
HUOYIb TUIaHeTe, Ha KOTOpO#l pa3BuBaeTcs XU3Hb? Pedyb mmeT o cpokax, MCUMCISIEMBIX
MHOTUMU COTHSAMU MUJIJTMOHOB JIeT. Mbl YBUAMM B CJEAYIOLIMX TJ1aBax 3TOW KHUTH, Kak
COBpeMeHHasl acTpou3nka U paguoacTPOHOMMUSI OTBEYAIOT Ha 3TOT BOIPOC.

Macca mex3Be3qHOro raza B Hamiedl lajmakThke Oam3Ka K MUJJIMApIy COJHEYHBIX
Macc, Y4TO COCTaBJsieT HEMHOTHM Oojbiie 1 % or monHoW Maccel TanakTuku, o0ycio-
BJIECHHOW B OCHOBHOM 3Be3faMu. B Apyrux 3Be3nHBIX cUCTeMaxX OTHOCUTENIbHOE COoJepxka-
HHME MEX3BE3HOro ra3a MEHSIeTCS B JOBOJIbBHO IIMPOKMX Mpeneiax. Y 3JUIMNTUYECKUX
ragakTHK OHO OYeHb Majno, okojo 10" M maxe MeHblle, B TO BpeMs KakK y HeIpa-
BUJIbHBIX 3BE3AHBIX cucTeM (Tuma MareagaHoBbiXx O0J1aKOB) colepXaHUE MEX3BE3IHOTO
raza goxonut a0 20 u maxe 50%. DTO 0OGCTOATEIBCTBO TECHO CBSI3aHO C BOIMPOCOM 00
9BOJIIOIMU 3BE3MHBIX CUCTEM, O 4YeM peub OyaeT MATU B II. 6.



4. DPDeornrouusi zee30

CoBpeMeHHass acTPOHOMMS pacriojiaraeT OOJBIIUM KOJUYECTBOM apryMEHTOB B
TOJIb3Y YTBEPXKACHUS, 4YTO 3Be3lbl OOpa3yloTCs IMyTeM KOHAEHCAlMU OO0JaKOB Ta3oIblie-
BOU MexX3Be3mHoM cpenbl. [Ipoliecc o6pa3oBaHUs 3BE3N W3 3TOM CPeAbl MPOMOIKAETCS
1 B HacTosIlee BpeMs. BBISICHEHUE 3TOTO OOCTOSITENLCTBA SIBISIETCS ONHUM U3 KpYIHEH-
ITUX TOCTUXKEHU COBpeMEHHOM acTpoHOMMU. Ellle CpaBHUTEIbHO HENaBHO CUMTAIU, YTO
BCE 3Be3Ibl 00Pa30BaMCh MOYTH OTHOBPEMEHHO MHOTO MWJIIMApIOB JeT Haszax. Kpymre-
HUIO 3TUX MeTa(U3NIeCKUX MpeaCcTaBIeHN CITOCOOCTBOBAJ, MPEXAe BCETO, MPOrpecc Ha-
OJII0aTeIbHOM aCTPOHOMUHU W Pa3BUTHE TEOPUM CTPOCHUS M IBOJIONUYU 3Be3l. B pesyib-
TaTe CTajlo $ICHO, YTO MHOTHME HabJiomaeMble 3Be3Obl SBISIOTCS CPaBHUTEIBHO
MOJIONBIMU OOBEKTaMU, a HEKOTOPBIE U3 HUX BO3HUKIM TOTAA, KOraa Ha 3eMie yxke ObLT
YeJIoBeK.

BaxHBIM apryMeHTOM B TOJIb3y BBIBOJA O TOM, UYTO 3BE3Ibl 00pa3ylOTCS U3 MeEX-
3BE3MHON Ta30TBIICBOIN CPEibl, CIYXKHUT PAcIooXeHUe TPYII 3aBEIOMO MOJOMIBIX 3BE3JI
(Tak Ha3bIBaeMBIX «acCCOIMAIMii») B CIUPAJbHBIX BeTBAX [amakTuku. [leno B TOM, 4TO
COTJIaCHO PagroacTPOHOMUYECKUM HAOMIOZCHUSAM MEX3BE3IHbBIN Ta3, KOHIEHTPUPYETCS
MPEUMYIIECTBEHHO B CMUPAJbHBIX PyKaBax TaJakTUK. B 4acTHOCTM, 3TO MMeEeT MecTo U
B Hameit [anakrtuke, Boiee Toro, M3 HneTaibHBIX «paaMoOU300paXkeHU» HEKOTOPBIX
OJM3KKUX K HAM TaJaKTUK CIeIyeT, YTO HauOOobINasl TUIOTHOCTh MEX3BE3IHOTO ra3a Ha-
OmrofaeTcsl Ha BHYTPEHHUX (MO0 OTHOIIEHWIO K IIGHTPY COOTBETCTBYIOLIEH TaJlaKTUKH)
KpasX CMpajiu, YTO HaXOJIUT eCTeCTBEHHOE 00bsSICHEHUE, Ha IeTallIX KOTOPOTO MBI 31eCh
OCTaHaBJIMBAThCS He MoXeM. Ho MMEHHO B 3THX YacTsIX cnupajieil HabGIogaloTcs MeTo-
IaMM OTTHYecKOoi acTpoHomuM «30HBI HII», T. e. o61aka MOHM30BAaHHOTO MEX3BE3THOTO
rasza. B ri. 3 yxe roBopusioch, YTO MPUYNHONW MOHU3ALUU TaKUX OOJAKOB MOXET OBITh
TOJILKO YJIbTpaduoNeTOBOE M3IYyYeHUEe MACCUBHBIX TOPSIYUX 3BE3N — OOBEKTOB 3aBEIOMO
MOJIOIBIX (CM. HMXE).

LleHTpanbHBIM B MpoGIeMe 3BOJIOLMU 3BE3N SBISETCS BONMPOC 00 MCTOYHMKAX HX
9Hepruu. B camom nene, oTkyma, Hampumep, GepeTcsi OrpOMHOE KOJUYECTBO IHEPTUH,
HeoOXxonuMo# st moaaepxaHus usnydyeHuss CojHLA MPUMEPHO Ha HAOII0JAEMOM YPOB-
He B TeueHMe HeCKOIbKUX Muuiuapnos aet? Execekynano Connie usnyuaer 4 + 10” apr,
a 3a 3 MupA JeT oHo u3iyuyuno 4 ¢ 10° spr. HecomHeHHO, uTo BospactT CoNHLA OKOJIO
5 MJapa Jet. DTo cieayeT XOTs Obl M3 COBPEMEHHBIX OIIEHOK Bo3pacTa 3eMJIM Pa3IMYHbI-
MU paivoaKTUBHBIMU MeTonaMu. Bpsnm nu CosHie «MOJOXe» 3eMIIH.

B mpomutom Beke M B Hayaje 3TOrO BeKa INpeliarajnch pas3iMYHble THMITOTE3bI
0 TpUpoJe UCTOYHUKOB d3Hepruu CosHIa M 3Be3n. HekoTopble yueHble, HalpuMmep, CUM-
TaJu, YTO UCTOYHUKOM COJTHEUHOM DHEPTUU SBJSIETCS HENMpepbIBHOE BBIMAJIEHHWE Ha €ro
MTOBEPXHOCTh METEOPHBIX Tel, APYyrue MCKalu WCTOYHWK B HempepbiBHOM cxkatuu CoiH-
na. OcBoboxnaromniasicss TpU TakKoOM Tpollecce NMOTEHIIMalIbHas dHepTUsT Morja Obl, MpHu
HEKOTOPBIX YCIOBUSX, TIEpEeUTH B U3nydeHue. Kak Mbl YBUAMM HUXE, 3TOT MCTOUYHUK Ha
paHHEM 3Tare 3BOJIONNM 3BE3Ibl MOXET OBITh TOBOJIBHO 3 (HEKTUBHBIM, HO OH HUKAK He
MoxXeT obecrneunTh M3nydeHue CoNHIIA B TeyeHUEe TPeOyeMOro BpEeMeHM.

Ycenexu saepHodl GU3WKKM TMO3BOJMIU PEHIUTh MPOOJIEMY WCTOYHHMKOB 3BE3MHOM
9HEPTUM ellle B KOHIIE TPUAIIATHIX TOMOB HAIEeTO CTONeTHsI. TaKMM MCTOYHUKOM SIBJISTIOT-
cs TepMOSIIEpHbIE peakKIMM CUHTe3a, TIPOMCXOMSIINEe B HeApax 3Be3l MPHU TOCTOICTBYIO-
meid TaM OYeHb BBICOKOW Temmeparype (TOpsiiKa NOecsATH MMWIIMOHOB KenbBUHOB).

B pesynabTaTte 3THX peakiMii, CKOPOCTb KOTOPHIX CHJBHO 3aBUCHUT OT TEMIIEPATYyphl,
MPOTOHBI MPEeBPAINAIOTCS B SIAPA TeIUs, a OCBOOOXIAIOIMAACST IHEPTUS MEIUIEHHO <«IIpO-
cayMBaeTCs» CKBO3b Helmpa 3Be3N M B KOHIE KOHIIOB, 3HAYUTEIbHO TpaHCHOPMUPOBAH-
Hasl, U3JyyaeTcss B MUPOBOE MPOCTPAHCTBO. DTO MCKIIOUYMUTEIBHO MOIIHBIA MCTOYHHUK.
Ecnu npeanonoxuth, 4yTo mepBoHavyanbHO COJHIE COCTOSIO TOJBKO M3 BOJAOpOAA, KO-
TOPBI B pe3yJabTaTe TEPMOSAEPHBIX pPeaklUil IIETMKOM MpPEeBpaTWICS B TeJWd, TO BbIIe-
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Puc, 12, Taobyaw 8 fAupdysaoil TYMAHHOCTH

JIMBLIEECs] KOIMYECTBO SHEPIUU cocTaBuT npuMepHo 10™ spr. Takum obpaszom, LIS MOA-
Nep>XaHus M3Jy4eHUsl Ha HabJIof1aeMoM YpOBHE B TeYeHHME MUJUIMApIOB JIET JOCTaTOY-
HO, uTo0Obl CONHIE «M3pacxomoBaio» He cBbilie 10% cBoero nepBoHAuYaIbLHOIO 3araca
BOJIOPOIA.

Temepb MBI MOXeM IIPEICTaBUTh KapTUHY 3BOJIOLUM KaKOW-HUOYAb 3BE3IbI Clle-
nyoimum obpa3zoMm. [To HEKOTOpbIM MpUUMHAM (MX MOXHO YKa3aThb HECKOJIbKO) Hayajio
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KOHIEHCUPOBATbCS 00JIaKO MEX3BE3MHOI TIa3omblieBoil cpenbl. JoBojgbHO cKopo (pa-
3yMeeTCs, 10 aCTPOHOMMUYECKMM MacliuTadaM!) Mo BIAMSIHUEM CUJI BCEMUPHOTO TSATroTe-
HUS U3 3TOro objaka oOpa3yeTcsl CpaBHMTEILHO ILJIOTHBIA HENMpO3payHblid Ta30BBIN IHap.
Crporo roBopsi, 3TOT Ilap €lle HeIb3sd Ha3BaTb 3BE3[AO0M, TaK KaK B €ro LEHTPaIbHBIX
0o0s1acTsAX TeMreparypa HeIOCTaTOuHa ISl TOro, YTOObl HayajJuCh TEPMOSIAEPHBbIE peak-
uuu. JlaBneHue raza BHYTPM LIapa He B COCTOSSHUM MOKa YPaBHOBECUTb CHUJIbI MPUTSIKE-
HUSl OTHEJbHBIX €ro 4YacTeil, MO3TOMY OH OydeT HemnpepblBHO cxuMmatbcs. HexkoTtopeie
aCTPOHOMBI paHbllle CUUTANIU, YTO TaKWe <«IIPOTO3BE3/bl» HAOJIIOAAIOTCS B OTAEIbHBIX
TyMaHHOCTSIX B BUIIE OY€Hb TEMHbIX KOMIAKTHbIX 00pa3oBaHUil, TaK Ha3bIBa€MbIX TIJIO-
Ooyn (puc. 12). Ycmexu paamoacTpOHOMMM, OIHAKO, 3aCTaBWJIM OTKa3aThCs OT TaKOM HO-
BOJIbHO HAMBHOM TOYKH 3peHusI (CM. HuXke). OOBIYHO OTHOBPEMEHHO 00pa3yeTcs He oHa
MpoTo3Be3fa, a Oojiee WM MEHee MHOTOYMCIIEHHas rpynna ux. B panpHeilinem 3T
TPYIIbl CTAHOBATCS 3BE3AHBIMU ACCOUMALMSIMU U CKOIJIEHUSIMM, XOPOUIO W3BECTHBIMU
acTpoHoMaM. BecbMa BEpOSITHO, UTO Ha 3TOM CaMOM pPaHHEM 3Tale 3BOJIIOLUMU 3BE3/bl
BOKpPYI Hee OOpa3yloTcsl CTYCTKM C MEHbIIe Maccoi, KOTOpble 3aTeM IOCTENEHHO Ipe-
BpalllaloTcsl B IJIaHeThl (cM. Ti. 9).

Ilpu cxaTu NMpoTO3BE3/AblI TEMIIEPATYpa €€ MOBbIIIAECTCS U 3HAYUTEJbHAs YacTh OC-
BoOOXK/1atollelicsl MOTEHLIMAbHONM 3HEPruy WU3JIyyaeTcs B OKpYXalolllee MPOCTPAHCTBO.
Tak KaK pa3mMepbl CXXMMAIOILIErocsl ra30BOr0 1Iapa OYe€Hb BEJUKHU, TO U3JyUYEHUE C eau-
HULIbl €70 MOBEPXHOCTHU OyneT He3HaYUTeAbHbIM. KoJib CKOPO MOTOK U3JYyYEHUS C enu-
HUIIbI TTOBEPXHOCTU IIPOIOPLMOHAIEH YETBEPTOMl CTeleHu Temiiepatypbl (3akoH Creda-
Ha — bosibliMaHa), TeMrepaTypa MOBEPXHOCTHBIX CJIOEB 3BE3[lbl CPaBHUTEJIbHO HU3Ka,
MeXIy TeM KaK ee CBETUMOCTb IMOUTH Takasl e, KaK y OObIYHOM 3Be3Mbl C 'TOi Xe Mac-
coit. [loaToMy Ha aMarpaMMme <«CIHEKTPp — CBETMMOCTb» TaKMe 3BE3/Ibl PacIojioxKaTcs
BIPaBO OT I[VIABHOM MOCIEA0BaTEIbHOCTU, T. €. MOMAAyT B 00JIACTh KPACHBIX TMTAHTOB
WIM KPacHbIX KapJiMKOB, B 3aBUCHUMOCTM OT 3HAUYEHUN HUX MEepBOHAYaJbHBIX Macc.

B nanbHeiiiieM mnporo3Be3na Mpoaokaer cxumaTtbcs. Ee pasmepbl cTaHOBSATCS
MEHbIIIe, a TTOBEPXHOCTHAsI TeMIlepaTypa pacTeT, BCJIEACTBUE YEro CHEKTP CTaHOBUTCS
Bce Oosee '«paHHMM». TakuM o00Opa3oM, [OBUTasiChb IO JMarpaMme <«CIEKTp — CBETH-
MOCTb», TMPOTO3BE3lla [OBOJBHO OBICTPO «CSNET» Ha TJABHYIO T0OCJeI0BaTEIbHOCTD.
B sToT mepuon temnepaTypa 3BE3AHBIX HEOpP Y€ OKa3blBa€TCS NOCTATOYHOM NJIs1 TOTO,
YTOOBI TaM HayajucCh TepMOsAepHble peakiuu. [Ipum 3TOM naBieHue rasa BHYTpU Oymy-
1Iel 3Be3/Ibl YPaBHOBEIIMBACT MPUTSXKEHUE U Ta3oBbIi 1Iap mnepectaeT cxkumarbes. [Ipo-
TO3Be€3/la CTAHOBUTCS 3BE3/I0M.

YT10OBI MPOUTH 3TY CaMyl0 PAHHIOI CTAJAMIO CBOEH 3BOJIIOLMM, TMPOTO3BE3NaM HYX-
HO CpaBHUTEJIbHO HEMHOro BpemeHM. Eciau, Hampumep, macca NpOTO3Be3/bl OoJiblie
COJIHEYHOM, HY>KHO BCEro JIMIb HECKOJIbKO MUJIJIMOHOB JIET, €CJIM MEHbIIIE — HECKOJBKO
COT MWIJIMOHOB JieT. Tak Kak BpeMsl 3BOJIIOLIMU TPOro3Be3 CPAaBHUTEJIBbHO HEBEJIUKO,
9Ty caMylo paHHIOIO ¢ha3y pa3BUTHUS 3Be31bl OOHAPYXUTh TpyaHo. Bce Xe 3Be3nbl B Ta-
KOW cTaauu, MO-BUAMMOMY, HaOjwonaiorcsd. Mbl mMeeM B BUIYy OYEHb HUHTEPECHbIE
3Be3abl Tuna T Tenbla, OOBIMHO MOTPYXEHHbIE B TEMHblE TyMaHHOCTH.

B 1966 r. coBeplIeHHO HEOXUIAHHO BBISIBUIACH BO3MOXHOCTh HAOJI0JATh MPOTO-
3B€3[lbl Ha PAHHUX CTaAUSIX UX 3BOJIOUMU. MBI yXe yIIOMUHAaAU B TPETheil I1aBe 3TOi
KHUTU 00 OTKPBITUM METOAOM PaJAMOacCTPOHOMMM psila MOJIEKYJ B MEX3BE3IHOW cpere,
npexnue Becero ruapokcuna OH u napos Bonsl H,O. Benuko xe O6bl10 yIUBIEHUE Paguo-
acTpOHOMOB, Koraa npu o03ope Heba Ha BoJHE 18 cM, COOTBETCTBYIOILIEH paauOIUHUU
OH, Obl1u OOHapyXeHBl sIpKUEe, Ype3BblYaiiHO KOMITaKTHbIE (T. €. HMeEIollde MaJjble
YIJIOBBIE pa3Mepbl) UCTOYHUKU. DTO ObUIO HACTOJIBKO HEOXHUIAHHO, YTO MEepBOE BpeMsi
OTKAa3bIBAJIUCh JIaXXe BEPUTb, YTO CTOJb SPKUE PAJAUOJIMHUU MOTYT NMpUHAIeXaTb MoJje-
KyJie TUApoKcuia. bBbla BbICKazaHa TMIOTE3a, YTO 3TU JIMHUU TMPUHAMIEXAT KaKoi-TO
HEU3BECTHOW CyOCTaHIIMU, KOTOPOW cpa3y Xe Nalu <«IMOAXOASIIee» UM «MUCTEPUYM».
OnHako «MHUCTEPUYM» OYE€Hb CKOpPO pa3dejM CyIb0y CBOMX OINTHUYECKUX «OpaTbeB» —
«HEOYIMSI» U «KOPOHUS». [lelo B TOM, YTO MHOTME NeCSATUIETUS SIpKUe JTMHUU TyMaHHO-
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CTeil U COJTHEYHON KOPOHBI HE MOJAaBaJIMCh OTOXIECTBICHUIO C KAKUMU Obl TO HU OBLIO
W3BECTHBIMU CIEKTPaJIbHBIMU JUHUAMU. [lodToOMy UX MNpPUNUCHIBAIM HEKUM, He-
M3BECTHBIM Ha 3eMJie, TMIIOTETUYECKUM 3JIeMEeHTaM — «HeOynIuio» u «kopoHuio». He Oy-
JIEeM CHUCXOAMTEJbHO YJIbIOATbCS Hal HEBEXECTBOM acTPOHOMOB Hayajla Halllero Beka:
Belb TEOpUM aToMa Toraa emie He Obuio! Pa3Burtve Gu3MKM He OCTAaBUIO B IEepUOAMYE-
cKoil cucteme MeHzaenaeeBa MecTa JUISl 9K30TUUYECKUX «HeOoXuTeneii»: B 1927 r. Obul pas-
BEHYaH «HeOyIuit», TMHUU KO-
TOPOI0 C TMOJIHOM HamexXHOo- - W3 7
CTbI0O OBUIM  OTOXIECTBJIEHBI - 7
C «3alpelieHHbBIMU» JIUHUSIMU r 7
MOHU30BaHHBIX KHUCJIOpOAa U - ]
asora, aB 1939 —1941 rr. 6b10 ¢ I |
yOenuTeabHO IOKa3aHo, YTO i

3aragoyHble TMHUU «<KOPOHUS» Bg' S e ]
NpUHALIEKAT  MHOTOKPAaTHO ’0' Gl A 879 i

MOHU30BaHHBIM aTOMaM XeJe- |
3a, HUKEJS ¥ KaJbLIKS. G5
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HUKOB Ha JBYX paJuOTeJecKomax, YyHAaJeHHBIX IPYr OT Jpyra Ha pacCTOSHUSI B He-
CKOJIBKO Thicsiy KM. Kak oka3biBaeTcs, YrjJoBOE€ pa3pellieHHe IMPU 3TOM OIpeaessieTcs
OTHOLIEHWEM JIMHBI BOJIHBl K PAcCTOSHMIO MEXIy paauoTeneckonamu. B Hamiem ciy-
yae 3Ta BEJIMUYMHA MOXET OBITh ~3-10"° pam MIM HECKONBKO TBHICAYHBIX CEKYHIBI
ayru! 3aMeTMM, 4YTO B ONTHYECKOW acTPOHOMMM TaKO€ YIJIOBOE pa3pelleHre I[0Ka
COBEPIIEHHO HEIOCTUXUMO.

Takue HaOnoaeHUsS TMOKa3alu, UTO CYIIECTBYIOT MO KpailHEd Mepe Tpu Kjacca HC-
TOYHUKOB «MUCTepuyma». Hac 3mech OyayT mHTepecoBaTh MCTOUHUMKM 1 Kiacca. Bce oHu
HaXoJsATCS BHYTPU ra30BbIX MOHM30BAHHBIX TYMaHHOCTEH, HampuMep B 3HAMEHUTOU Ty-
MaHHocT OpuoHa. Kak yxe roBopuioch, UX pa3Mepbl Upe3BblUYaiiHO Malibl, BO MHOTO
THICSIY pa3 MEHbllIe pa3MepoB TyMaHHOCTU. Bcero mHTepecHee, 4To OHU 00JATAIOT CIOX-
HOI IIPOCTPAHCTBEHHON CTpyKTypoii. PaccMoTpum, Hampumep, UCTOYHMK, HAXOISIIMICS
B TYMAaHHOCTH, MOJy4yMBIIel Ha3zBaHue W3.
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Ha puc. 13 nmpusenen npoduns nuauu OH, mamydaembrit a3tTuM mctouHukom. Kak
BUIMM, OH COCTOUT U3 OOJIBIIOTO KOJUYECTBA Y3KMX SIPKUX JTUHUE. Kaxmoit 1TMHUM co-
OTBETCTBYET OTIpe/ie]IeHHas CKOPOCTh NBUXKEHHUS IO Y4y 3peHUS M3IYJalollero 3Ty Ju-
HUI0 obnaka. BenmwmuwHa 3TOl ckopocTu ompenpensercs a¢ddekrom Homnepa. Pasznuuue
CKOpocCTeil (110 JIydy 3peHHus) MeXAy pa3JIudyHbIMM oOnakamu mocturaer ~10 kM/c. Ymo-
MSHYTBIC BBIIIE MHTEp(epoMeTpruueckrue HaOMIONeHUS MMoKa3aiu, YTo obiaka, M3Tydaro-
mMe Kaxaylo JWHUIO, TMPOCTPAaHCTBEHHO HE COBMamalT. KapTuHa monydaercs Takas:
BHYTPHY 00JIaCTM pa3MepoM IMPUOIM3UTENbHO 1,5 CEeKyHIObl AYTHM NBWXYTCS C DPa3sHBIMU
ckopocTsiMu  okoiio 10  koMmmakTHBIX oOnakoB. Kaxnoe o0mako u3mydyaer OTHY
ompesieJIeHHYI0 (TT0 YacToTe) JMHUIO. YTJOBBIE pa3Mephbl 00JaKOB OYEHb Majbl, MOpsIKa
HECKOJbKHX THICSTIHBIX CEKYHIBI Ayrv. Tak Kak paccTosHUe 10 TyMaHHOCTH W3 M3BECTHO
(okoso 2000 mK), TO YIJIOBBIE pa3Mephbl JIETKO MOTYT OBITh NEPEeBENCHLI B JIMHEMHBIC.
OxasbIBaeTcs, 4YTO JUHEHHbIe pa3Mepbl 00JIaCTH, B KOTOPOU ABMIXKYTCS 00JaKa, Mopsaka
10 nK, a pasMepbl Kaxaoro objaka BCEro JWIUb HA MOPSAOK BEJIMUMHBI GOJbLIE pac-
crossHus ot 3emau jgo ConHua.

Bo3HMKaOT BOMPOCH: YTO 3TO 3a OOJNaka M TOYEMY OHUW TaK CWJIBHO WM3JTyJaloT
B pagvoJUHUAX ruapokcuna? Ha BTopoit Bompoc OTBET ObUT MOJYYeH HOBOJBLHO CKOPO.
Oxazajoch, YTO MEXaHM3M H3JIyYeHUs BIIOJHE IMONOOEH TOMY, KOTOPBIM HaOmomancs
B J1a0OpaTOPHBIX Maszepax M Jasepax.

Hrtak, ICTOYHUKM «MHUCTEpUyMa» — 3TO TUTAHTCKWE, MPUPOTHBIE KOCMUYECKUE Ma-
3epbl, paboTalolre Ha BOJHE JIMHUU TUAPOKCHUIA, ITMHA KoTopoii 18 cM. MIMeHHO B Ma-
3epax (a Ha ONMTUYECKUX U MH(DPaKpacHBIX YaCTOTaX — B Jla3epax) MOCTUTAETCS OTpOMHast
SIPKOCTh B JIMHUM, TIPUUYEM CIIEKTpajdbHas MUpWHA ee Mana. Kak M3BECTHO, yCUIIEHUE W3-
Jy9eHUs B JUHMSAX Onaromaps TakoMmMy 3¢deKTy BO3MOXHO TOTIa, KOTAa cpena, B KOTO-
poii pacmpocTpaHsieTcs M3TydyeHue, KaKUuM-JU00 CIocobOM «aKTMBUpPOBaHAa». DTO O3HA-
YaeT, 4TO HEKOTOPHI «CTOPOHHUI» WCTOUHWUK JHepruu (Tak Ha3biBaeMas «HaKayka»)
nenaeT KOHIEHTPAIMIO aTOMOB WJIM MOJIEKYJ Ha MCXOIHOM (BepXHEM) YPOBHE aHOMaJlb-
HO BBICOKOW. be3 MOCTOSIHHO AeiCTBYIOIIE «HAKauKM» Ma3ep MM Ja3ep HEBO3MOXHBI.
Bompoc o mpupone MexaHuW3Ma «HaKaykW» KOCMMUYECKMX Ma3epoB IMOKa ellle OKOHYATelb-
Ho He pemeH. OTHAKO CKOpee BCEro «HaKauykKoi» CIYXHMT HOCTaTOYHO MOIIHOe WHppa-
KpacHoe u3jyuyeHue. [ApyruM BO3MOXHBIM MEXaHU3MOM «HaKauKW» MOTYT OBITb HEKO-
TOpbIe XUMWUYECKHUE PEaKIIMH.

CrouT mpepBaTh HAll paccKa3d 0 KOCMUYECKMX Ma3epax IJs TOro, YTOOBI MOIyMaTh,
C KaKUMU YIUBUTEJIbHBIMU SBICHUSMU CTAJKMBAIOTCS aCTPOHOMBI B KocMoce. OmHO U3
BeJIMYANIINX TEXHUYECKMX M300peTeHWi Hallero OYpHOTO BeKa, Wrpalollee HeMalyio
pOJb B TMepekrMBaeMON HaMU TeTlepb HayYHO-TEXHWUYECKOM PEBOJIOIMU, 3aMIPOCTO peasiu-
3yeTcs B €CTECTBEHHBLIX YCJIOBHUSIX W TIPUTOM — B TPOMajaHOM Macmitabe!

IMoToK pamuMousiyyeHUs] OT HEKOTOPBIX KOCMUYECKMX Ma3epOB HACTONbKO BEJUK,
YTO MOT OBbI OBITH OOHApYXEH Maxe IMPU TEXHUYECKOM YpPOBHE PaanoacTPOHOMUH JeT 35
TOMY Hasaa, T.e. elle A0 H300peTeHUs Ma3epoB M JaszepoB! J1g-3Toro Hamo ObUIO
«TOJIBKO» 3HATh TOYHYIO IUIMHY BOJHBI paguonuHuu OH wm 3amHTepecoBaTbcs IpoolIie-
Moii. KcTatu, 3To He TepBbIi clydail, KOrma B €CTECTBEHHBIX YCIOBUSX peaqnu3yloTcs
BaXHEWITMe HAayIHO-TEXHUYECKUE TPOOJIEMBI, CTOSIIME Tepel YeJIOBEYECTBOM. TepMosi-
JepHble peakluu, noaaepxusatomme usnydyenue ConHua u 3Be30 (CM. HUXE), CTUMYJIU -
poBasd pa3pabOTKy M OCYIIECTBJICHNE MPOEKTOB MOJyUYeHUs Ha 3eMiie SIePHOTO <«TOpio-
4Yero», KOTOpoe B OyIyIeM JODKHO PElIvTh BCe HAIlM SHEPreTUYecKHe MpooeMbl. YBHI,
MBI TIOKa ellle JaJeKW OT PellieHUs 3TOW BaXKHEWIel 3amauu, KOTOPYIO MpUpoJa pelrnia
«3anpocto». TlonTopa Beka TOMY Ha3aa OCHOBATelb BOJHOBOW Teopuu cBeta PDpeHenb
3aMeTus (10 Ipyromy IMoBoay, KoHeuHo): «[Ipupoma cMmeercs Hal HAallMMU TPYTHOCTSI-
mu». Kak BumuMm, 3ameuaHume PpeHens emie Oonee CHpaBeJIMBO B HAalIM JHH.

BepHemcs, ogHako, K KOCMUYeCKUM MasepaMm. XOTS MEeXaHM3M «HaKauKu» 3TUX Ma-
3epOB IMOKa elle He COBCEM SICEH, BCe K& MOXHO COCTaBUTh ceOe rpyboe TpejacTaBieHUe
0 (usnMyeckux YCIOBUAX B oOJlaKaX, M3JIYYalOUIMX Ma3epHBIM MEXaHU3MOM JIMHUIO
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18 cM. Tlpexnme Bcero, OKasbIBaeTCs, YTO 3TH oObJaka MOBOJBHO IJIOTHBI: B KyOMYECKOM
CaHTMMeTpe TaM uMmeeTcsd mo kpaiiHeit mepe 10°—10° yacTuu, mpuyeM cyulecTBeHHas (a
MOXKET OBITh M OOJbINAsT) YacTh UX — MOJIEKYJBI. TeMIlepaTypa BpsII I TPEBbIIIACT JBE
THICSYM KEJTbBUHOB, cKopee Bcero oHa mopsinka 1000 KenbBUHOB. DTH CBOMCTBA Pe3KO OT-
JIUYHBI OT CBOMCTB JaXe CaMBIX IJIOTHBIX O0JAaKOB MEX3BE3IHOTO ra3a. YUYUTBIBas ellle
CPaBHUTEIBHO HEOOJbIINE pa3Mephbl 00JIAKOB, MBI HEBOJIBHO MPHMXOIWUM K BBIBOLY, 4YTO
OHM CKOpee HAlMOMHWHAIOT MPOTSKEHHBbIE, TOBOJBHO  XOJOAHBIE  aTMOCHepsl
3Be3ll — CBepXTrUraHntoB. OUeHb MOXOXe, YTO 3TH 00JaKa eCTb He YTO MHOE, KaK paHHSIs
CTamMs Pa3BUTHSI TMPOTO3BE3M, CIEAyIolas cpa3y 3a UX KOHIEHCAlMeWd M3 MeX3Be3IHOMI
cpenbl. B monb3y 3TOro yrBepXaeHusl (KOTOpoe aBTOp 3TOM KHWTHM BbIcKasaln eie B 1966
T.) TOBOPAT W Apyrue (akTel. B TyMaHHOCTAX, rae HabIIOHAIOTCS KOCMUYECKHE Ma3ephl,
BUIHBI MOJIOJIbIE TOpsiYre 3Be3nbl (cM. HuXKe). CrenoBaTebHO, TaM HEeTaBHO 3aKOHYMIICS
M, CKOpee BCEro, MpOMOJKAaeTCs M B HACTOsIIee BpeMsi, TPOIecC 3Be31000pa3oBaHUS.
[Moxanyii, camoe JNOOOMBITHOE 3TO TO, 4YTO, KakK IMOKA3bIBAlOT PaaroacTPOHOMHYECKUE
HaOJOAeHUS, KOCMUYECKME Ma3epbl 3TOr0 THUMA KakK Obl «MOTPYXEHbl» B HEOOJbIINE,
OYeHb TUIOTHBIE 06Jlaka MOHM30BAaHHOTO Bomoponma. B aTMx o6jakax MMeeTCsl MHOTO KOC-
MUYECKOW TIBIIM, YTO JeJaeT MX HEHaOMogaeMbIMM B ONTHYECKOM Auama3oHe. Takue
«KOKOHBI» MOHU3YIOTCSI MOJIONION, TopsTuell 3Be3/0ii, Haxomsmeiicss BHyTpu Hux. [lpu wmc-
cJIe0BaHUM TIPOLIECCOB 3Be31000pa30BaHMUsI BechbMa IMOJIE3HOM OKa3aiach MH(paKpacHas
acTpoHOMHMS. Bemp 1 wHbpakpacHBIX Jy4ell MeX3Be3QHOE IMOTIOIIEHWE CBeTa He TaK
CYIIECTBEHHO.

MBI MOXeM Temepb MPEeACTAaBUTh CICAYIOIIYI0 KapTUHY: M3 obJaka MeX3Be3THOI
cpenbl, TyTeM ero KOHIeHCcaluu, o0pa3yeTcss HeCKOJIbKO CTYCTKOB Pa3HOM Macchl, 3BO-
JIOUMOHUPYIONIMX B TpoTo3Be3abl. CKOPOCTh 3BONIOIMM Dpa3juvHa: A Oojiee Mac-
CUBHBIX CTYCTKOB OHa OymeT Gosblie (cM. manbiie Ta6ia. 2). IlosTomy paHbIe BCETO
MpeBpaTUTCSl B TOPSIYYI0 3Be3dy Hambojee MAaCCUBHOM CTYCTOK, MeEXAy TeM Kak.
OoCTaJIbHbIe OyIyT OoJiee MM MEHee TOJTO 3aJepKUBAaThCs HA CTAIMKM MPOTO3Be3nbl. Mx-
TO MBI M HabJIoJaeM KakK MCTOYHWUKU Ma3epPHOTO M3JNYyYeHUs B HEMOCPENCTBEHHOM OG-
30CTH OT <«HOBOPOXIEHHON» Topsveil 3Be3lbl, MOHM3YIOIIEH He CKOHIECHCHPOBABIIUI
B CTYCTKM BOIOPOA «KOKOHa». Pasymeercs, ata rpyGasti cxemMa OymeT B malbHEWIIEeM
YTOUHATHCS, MPUYEM, KOHEYHO, B Hee OYIyT BHECEHBbI CYIeCTBEHHbIe M3MeHeHUs. Ho
(axT ocTaeTcs akTOM: HEOXKUIAAHHO OKa3aloch, YTO HEKOTOPOe BpeMs (CKopee BCEero —
CPaBHUTEJIbHO KOPOTKOE) HOBOPOXIEHHbBIE TPOTO3BE3bI, 00pa3HO BhIpaXasiCh, «KpUIaT»
0 CBOEM TOSIBICHUH Ha CBET, MOJb3YsICh HOBEHIIMMM MeTOIaMKM KBAaHTOBOW pamuodusu-
KH (T. €. MazepaMu)...

CnycTst 2 roma Tocjie OTKPBITHS KOCMWYECKMX Ma3epoB Ha THIPOKCHIEe (JTMHUS
18 ¢M)-6BIJIO YCTAHOBIEHO, YTO TE X€ MCTOYHUKKM OJHOBPEMEHHO U3JydyalT (Takxke Ma-
3¢pHBIM MEXaHM3MOM) JTMHUIO BOASIHBIX TapoB, JJIIMHA BOJHBI KoTopoit 1,35 cm. MHTeH-
CHUBHOCTb «BOASIHOTO» Masepa Jaxe OoJjibllie, YeM <«TUAPOKCUIbHOTO». O6Naka, M3y-
yatoune auHuio H,O, xors ¥ HaxomsTcs B TOM Xe MajloM o0beme, 4YTO
U «TUIPOKCUJIbHBIE» 00JaKa, ABUXKYTCS C IPYTMMU CKOPOCTSIMU M 3HAYUTENbHO Oonee
KOMIAaKkTHBI. Henb3s McKIoyaTh, YTO B OGJU3KOM OymymieM OyayT OoOHapyXeHbl W Ipyrue
MasepHble TUHUY *). Takum 06pa3oM, COBEPIIEHHO HEOXUAAHHO PaguoacTpOHOMMUS TIpe-
BpaTiia KJIaCCHMYECKYIO MpoOJeMy 3Be31000pa3oBaHMs B BETBb HAOMIOMATENBLHOM acTpo-
HOMMH*¥).,

Oxa3aBIIMCh Ha TJABHOU MOCIEIOBATEIbHOCTA M MEPECTaB CXMUMATBLCS, 3Be3la M-
TeNIbHO M3JTyYaeT MPaKTHIeCKH He MEHssl CBOETO MOJOXEHMS Ha Iuarpamme «CIeKTp —
CBETMMOCTb». Ee M3iydeHUe MOoAnepXUBaeTCs TEPMOSAECPHBIMU peaKIUAMU, UAYIIAMHI
B LIEHTpaNbHbBIX 00sacTaAX. TakuM 06pa3oM, IIaBHasl MOCIeN0BATEIbHOCTb MPEACTABISICT

*; HenmaBHo OblTM OOHAapyXeHB MasepHble TMHMM MOJekyns SiH.

**) bonee HOle\L/I06H0 0 3Be31000pa30BaHMM CM. KHHUTY aBTOpa: «3Be3mbl: MX DOXICHHE,
Xu3Hb U cMepTh» (M.: Hayka, 1984).
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o001l KaK Obl TEOMETPUYECKOE MECTO TOUEK Ha JuarpaMMe «CIHeKTp — CBETMMOCTb», IJe
3Be3/1a (B 3aBUCMMOCTU OT €€ MacChl) MOXET IJUTEJbHO U YCTOMYMBO U3Jy4yaTh Ojaro-
Jnapsi TEpMOSIAEPHBIM peakuusiM. MecTo 3Be3ibl Ha TJIaBHOW MOCIeq0BaTEILHOCTH OMpe-
nensieTcs ee Maccoid. CrenyeTr 3aMeTUTh, YTO MMEETCS ellle OAUH MapaMeTp, OINpenessiio-
IIMA TOJ0XEeHWEe PAaBHOBECHOM u3jlyyarolleid 3Be3dbl Ha JuUarpamMMe «CIEeKTp — CBETH-
MOCTb». TakuM mapameTpoM SIBJSIETCSI MepBOHAYaJbHbIA XMMUYECKUN COCTaB 3BE3Jbl.
Ecnu oTHOcUTeNbHOE cofepKaHUe TSKEbIX DJIEMEHTOB YMEHBILIUTCS, 3Be31a «JISXKeT» Ha
nuarpamme Huxe. UIMEHHO 3TUM OOCTOSITEJIbCTBOM OOBSICHSETCS HaJlu4ue IocieaoBa-
TeJbHOCTU cyOKapinKoB. Kak yXe roBopujioCch BbIlIE, OTHOCUTEJIbHOE CONEpKaHUE TsI-
KEJIbIX DJIEMEHTOB Yy 9TUX 3Be3[ B JAECSITKM pa3 MeHblle, 4YeM Y 3Be3l IJIaBHOM
MOCJIe10BaTEIbHOCTH.

Bpems mpeObiBaHMsI 3BE3/1bl HAa TJIABHOM MOCAEA0BAaTEILHOCTU OINIPEAesieTcs ee nep-
BOHayaJbHOM Maccoil. Eciau macca Benuka, uM3aydyeHUE 3Be3[bl MMEET OIPOMHYIO MOIII-
HOCTb M OHa JOBOJBHO OBICTPO pPACXOAYeT 3amachl CBOEro BOAOPOJHOTO <«TOPIOYETO».
Taxk, Hampumep, 3Be3[dbl IJIABHOW TOCIENOBATEJIbHOCTM C MAaccoil, MpeBbIlIaloNIei
COJTHEYHYIO B HECKOJIbKO NEeCSITKOB pa3 (3TO ropsiuve rojyoble TMTaHThl CHEKTPaIbHOTO
kiacca O), MOryT yCTOWYMBO M3JIy4aThb, HaXOASIChb Ha 3TOM MOCJENOBATEIbLHOCTH BCErO
JIMILIb HECKOJbKO MUJIJIMOHOB JIET, B TO BPEMs KaK 3Be3[bl C MAcCOil, OJU3KOI K COJHEU-
HOI, HaXoJsATCsl Ha TJIaBHOU mocienoBaTeabHocTu 10—15 miapa net. Huxe npuBoautcs
Tabj. 2, namomuas BEIYUCIAECHHYIO MPOJOIXKUTEIbHOCTh TPAaBUTALIMOHHOIO CXaTusl U Tpe-
ObIBAaHUSI Ha IVIAaBHOM IMOCIeA0BaTEIbHOCTU JUISI 3BE31 Pa3HbIX CIEKTPaJbHBIX KJIACCOB.
B »T10il Xe Tabauue npuBeAEeHBI 3HAYEHUS Macc, pPaAuyCOB U CBETUMOCTEH 3Be3
B COJIHEUHBIX €IMHUIIAX.

Tabaunma 2
Bpems ser
Crexrpaib- Caery- .| mpeGbiBanus
Hblil Krace Macca Payc MOCTb L{Eﬁf{ﬂﬁo ggc%i%‘;%“
CXartit TEJbHOCTU
BO 170 9,0 30000 1210 g+ 10°
B3 6,3 42 1000 11+ 10 8+ 10
AQ 32 28 100 41 lOﬁ 4100
AS 19 S5 12 2210 210
FO 15 A 48 42+ 10/ 4010
F5 13 24 27 56 10 6+ 10
GO 1,02 02 1,2 94 + 10; 1110
G2 (Comxue) | 1,00 00 1,0 LI 10 1310
G5 091 0.92 0,72 Ll 10 17+ 10
KO 0,74 0,74 0,32 23 10° 210
K5 0,54 0,54 0,10 6,0 + 10° 70- 10’

M3 Tabauubl cienyeT, 4TO BpeMsl MpeObIBaHMUSI Ha TJAaBHOHM I1OCIEA0BATEJIbHOCTHU
3Be3]1, Oosee «mo3nHux», yeM KO, 3HauuTenbHO Oosble Bo3pacTa ['aJakTMKM, KOTOPBIA
MO CYIIECTBYIOIIMM OlleHKaM O1u3oK K 15—20 muapn jerT.

«Bbiropanue» Bomopoaa (T. €. MpeBpallleHWe ero B TeJuil Mpu TEPMOSIAEPHBIX peak-
MSIX) TTPOUCXOIUT TOJBKO B LIEHTPAJbHBIX 00JACTSIX 3B€3Ibl. DTO OOBSICHSIETCS TEM, UTO
3BE3/IHOE BEIIECTBO IepeMellrMBaeTcs JUIIb B LEHTPaJIbHbIX 00JaCTIX 3BE3/bl, IAe UAYT
SINEpHbIE peakiMyd, B TO BpeMsl KaK HapyXHbIe CJIOM COXPaHSIIOT OTHOCUTEJbHOE COmep-
J)XaHWe BOAOpoJa HEeUW3MEHHbIM. Tak KakK KOJMYEeCTBO BOAOpPOAAa B LEHTpajbHBIX 00ja-
CTSIX 3B€3[Ibl OTPAHMYEHHO, PaHO MJIM MO3IHO (B 3aBUCMMOCTU OT MaccChl 3B€3/bl) OH TaM
MpaKTUUECKHU BECh «BBITOPUT». PacyeThl MOKa3bIBalOT, YTO Macca U paauyc LEHTPaJIbHOM
ee 00jacTu, B KOTOPOM MAYT sepHbIe peakluy, MOCTENeHHO YMEHbIIAITCs, MPU 3TOM
3Be3/la MEeIJICHHO IlepeMelllaeTcsl, Ha AuarpaMMe «CIIeKTp - CBETMMOCTb» BIIPaBO. DTOT
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MPOLIECC TPOUCXOAUT 3HAUUTEIBHO OBICTpEE y CPAaBHUTEIbHO MACCUBHBIX 3Be3l. Eciu
MpeACTaBUTh ceOe TPYIIY OMHOBPEMEHHO O0pPa30BaBIIMXCS 3BOJIOLNMOHUPYIONIUX 3BE3I,
TO C TeYeHHEM BpeMeHHU TJaBHas TMOCIeNOBaTebHOCTh Ha AMAarpaMMe <«CITEKTp — CBETH-
MOCTb», IOCTPOEHHAS [JIs1 3TOI TIpYyMIbI, OymeT Kak Obl 3aru0aThCcsl BIIPABO.

YTo Xe MPOU3OWIET CO 3BE3M0i, KOraa BeCh (MM TOYTH BeChb) BOIOPOI B €€ siape
«BIrOpUT»? Tak Kak BbIIENEHUE SHEPTUU B LIEHTPAJIbHBIX OOJACTIX 3BE3[bl IpPEKpa-
1[aeTcsd, TeMIlepaTypa M JaBJieHUWE He MOTYT MOAAEPXUBATHCA TaM Ha YPOBHE, HEOOXO-
JUMOM J[Ji TIPOTUBOAEMCTBUS CHUJIE TITOTEHMS, CXUMaloLieil 3Be3my. Slapo 3Be3nbl Ha-
YHET CXKUMAaThCs, a TeMIepaTypa ero OyaeT MmoBbiiatbes. OOpasyeTcs OYeHb IJIOTHAs
ropsiuass o6JacTh, cocTosIIast U3 Tedus (B KOTOPBIM TpPEBpPATUICS BOAOPOA) ¢ HeOOJb-
LI0¥ MPUMECKI0 0OJiee TSAXENBIX 3J1eMeHTOB. I'a3 B TaKOM COCTOSSHUM HOCUT Ha3BaHUE
«BBIpOXKIEHHOTO». OH 001amaeT PSAOM MHTEPECHBIX CBOMCTB, Ha KOTOPHIX MBI 31€Ch
OCTAaHABJIUBAThCS HE MOXeM. B 3TOM MJIOTHOI ropsiyeil O0NacTd SAEpHBIE PEaKIUU IPOo-
UCXOOUTh He OyAyT, HO OHU OYIyT JOBOJIBHO MHTEHCHUBHO IPOTEKATh Ha mepudepun
Sapa, B CPABHUTEJIBHO TOHKOM CJIo€. BBIUMCIIEHUST TOKA3BIBAIOT, YTO CBETUMOCTH 3BE3JbI
U ee pa3Mepbl HAYHYT pacTH. 3Be3da Kak Obl «pa30yxaeT», M HAa4HET «CXOOUTh» C TJaB-,
HOW TIOCJIeN0BaTeIbHOCTH, TIepeXoasl B 00J1acT KpacHBIX TMTaHTOB. Jlajee, oka3bIBaeTcs,
YTO 3BE3JbI-TUTAHTH C MEHBIIUM COAEPXKAHMEM TSXKEJBIX 3JIEMEHTOB OYAYT MUMETh MPU
OIMHAKOBBIX pa3Mepax 6ojiee BBHICOKYIO CBETHMOCTD.

Ha puc. 14 npuBegeHBl TEOPETUUECKH PACCUUTAHHBIE 3BOJIOLMOHHBIE TPEKU HA AMa-
rpaMMe «CBETUMOCTb — TeMIlepaTypa IMOBEPXHOCTW» IS 3Be3[ pasHOM Maccel. Ilpu
Tepexojie 3Be3Ibl B CTaAWI0 KPACHOTO TMTaHTa CKOPOCTh €€ 3BOJIONUU 3HAYUTETHHO
YBEJMUMBAETCS.

Jlns TpOBEpKU TEOpUM OOJbIIOE 3HAaueHUWE MMEET TIIOCTPOEHHE JUarpaMMbI
«CIMEKTP — CBETUMOCTb» JJIsI OTAEAbHBIX 3BE3AHBIX CKOIMIEHUMA. [IeJI0 B TOM, YTO 3BE3/bI
OIHOTO M TOTO X€ CKOIUleHUs (Hampumep, Iliesnbl) UMEIOT, OYEBMIHO, ONMHAKOBBIA
Bo3dpact. CpaBHUBas AUMArpaMMBbl «CIEKTP — CBETUMOCTb» IS Pa3HBIX CKOIJIEHUN —
«CTapBIX» M «MOJIOABIX», MOXHO BBISICHUTH, KaK 3BOJIOLMOHUPYIOT 3Be3abl. Ha puc. 15
u 16 mpuBeAeHBl TUarpaMMBbl «I10Ka3aTellb L[BETA — CBETUMOCTb» JUISI JIBYX Pa3JIMUHBIX
3Be3nHbIX cKomeHun. Ckormrenne NGC 2254 - cpaBHUTEIBHO MOJOAOE 00Opa3oBaHMUE.
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Puc. 16. Awarpamma Fepinunpyura — Peccenn ans waposoro ckomtenus M3 Tlo seprukaisnoil ocH -
OTHOCHTEILHAR IPEITHAR BCAHMHEG

Ha cooTBeTcTBylOILIEl qrarpaMMe OTYETIMBO BUIHA BCS TJIaBHAsl MOCIEA0BATEIbHOCTD,
B TOM YHWCJIE €€ BEepXHssl JieBas 4yacTb, IJ€ PACIOJIOXEHbl TOps4YvMe MAacCUBHBIE 3BE3Ibl
(rmokazatemo uBera — 0,2 coorBeTcTBYeT Temieparypa 20 Teic. K, T. e. cmekTp Kiac-
ca B).

IIlapoBoe ckomienue M 3 — «ctapblil» 00beKT. ACHO BULHO, YTO B BEpXHEil yacTu
IJIaBHOM IOCJIeN0BAaTEIbHOCTU AMarpaMMbl, MOCTPOEHHON IJIsI 3TOr0 CKOIUIEHMS, 3Be3[
MOYTU HeT. 3aTo BETBb KpacHbIX T'MIaHTOB y M 3 ImpeacTaBieHa BecbMa Oorato, B TO
BpeMst Kak Yy NGC 2254 KpaCHBIX TMTAaHTOB OYeHb Majlo. DTO U MOHSITHO: y CTapOro CKo-
njaeHuss M 3 GoJbloe YKciIo 3Be3[ YXe YCIeJo «COUTH» ¢ TJIaBHOUM mocjenoBaTebHO-
CTH, B TO BpeMs Kak y Mojomoro ckomjaeHuss NGC 2254 370 mpou301LIO TOJbKO C He-
OOJILLIIMM YMCJIOM CPaBHUTEJIbHO MACCUBHBIX, OBICTPO SBOJIOLIMOHUPYIOIIMX 3BE3I.
OOpaniaer Ha ce0si BHMMaHKWE, YTO BETBb T'MIaHTOB 11 M 3 wuImeT JOBOJBHO KPYTO
BBepX, a Yy NGC 2254 oHa mouTu ropusoHTajbHa. G TOYKU 3pEHUST TEOPUU 3TO MOXKHO
OOBSICHUTb 3HAUMTEJAbHO 00jiee HU3KUM COAEpXKaHUEM TSKEJIbIX dJIEMEHTOB y M 3.
W neiicTBUTENBHO, Y 3BE3M IIAPOBLIX CKOIUIEHUI (Tak e KaK U y APYTUX 3Be3ld, KOHIEH-
TPUPYIOIIMXCS HE CTOJIBKO K raJlakTUYECKOM IJIOCKOCTU, CKOJIBKO K TajJaKTUYeCKOMY LIeH-
TPY) OTHOCUTEJIbHOE COAepXKaHUEe TSIKEIbIX 3JEMEHTOB HE3HAUMUTEJbHO.

Ha nuarpamme «mokasaTejb 1LIBeTa — CBETMMOCTb» IJid M 3 BuaHa ellle oaHa Mo-
YT TOPU3OHTaJIbHAsl BETBb. AHAJOTMYHOU BETBM HaA AuUarpamMMe, MOCTPOSHHOW s
NGC 2254, Her. Teopusi OOBSICHsIET NMOSIBJIEHME 3TOil BETBM ClieAylolluM obpazoMm. Ilo-
cje TOro Kak TemrepaTypa CXHMAIOIIerocsl IJIOTHOTO TIeIMEBOro siapa 3Be3dbl — Kpac-
Horo ruraHta — gocturHet 100 — 150 muH K, TaM HauHeT UATU HOBasl siAepHasl pOaKIus.
Drta peakiysl COCTOUT B 00pa30BaHUU siapa yriepoaa u3 Tpex saep reiaus. Kak Toibko
HAyHEeTCsl 3Ta peaklusi, cxkaTue siapa mpekpaturcs. B manbHelillieM MOBEPXHOCTHbBIE CIOU
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3B€3lbl YBEJMYMBAIOT CBOIO TeMIlepaTypy M 3Be3la Ha AuarpaMMme <«CrhekTp — CBEeTH-
MOCTb» OyIeT mepeMelnarbcsl BiaeBo. MIMEHHO M3 Takux 3Be3n 00pasyeTcsi TPeThsl TOpU-
30HTajJbHasl BETBb IuarpamMMbl njas M 3.

Ha puc. 17 cxemaTuuecku MNpuBeAeHA CBOAHAS AMarpaMma <«lBET — CBETUMOCTb»
s 11 ckomneHuit, uz koropseix ABa (M 3 u M 92) mapoBble. SIcCHO BUIHO, KaK «3aru-
0aloTcsl» BIIPABO M BBEPX INIaBHbIE MOCIEI0BATEIbHOCTH Y Pa3HbIX CKOIUJIEHUN B TMOJHOM
corjacuu ¢ TEOPETUYECKMMU MpeACTaBIeHUSIMM, O KOTOPbIX yXe maa peuyb. U3 puc. 17
MOXHO Cpa3y OIpeaeauTb, Kakue CKOIMJICHMS SIBISIOTCS MOJOABIMU U KaKue CTapbIMU.
Hanpumep, «aBoitHoe» ckomieHue K, u h Ilepces Monaomoe. OHO «COXpaHWI0» 3HAYM-
TeJbHYIO YaCTh TJIABHOU MOC/Ieq0BaTeIbHOCTH.
CkomieHue M 41 crapiie, elle cTaplile CKOIM-
nenue [wvagbl M coBCeM cCTapbIM SIBJsIETCS 4|
ckormiaeHne M 67, nuarpamMma «lBET — CBETH-
MOCTb» IUISI KOTOPOTO OYEHb II0XOXa Ha
aHaJOTMYHYIO AMarpaMmy JJjisl IapoOBbIX CKOM-
geruit M 3 u M 92. Tonbko BeTBb IH-
raHTOB y IIAapOBBIX CKOIUIEHWN HaXOAUTCS
BBILE B COTJIACUM C PA3IUYUSIMU BXUMUYECKOM
COCTaBe, O KOTOPBIX TOBOPUJIOCH paHbIIIE.

Takum o6pa3oM, OaHHbIE HaOMIOACHUI
MOJIHOCTbIO MOATBEPXKIAIOT U OOOCHOBBIBAIOT
BbIBOABI Teopuu. Kazamocb Obl, TpyaHO
OXUJATh HAOJIONATEIbHOM TPOBEPKU Teo-  “ |
puM TIPOLIECCOB B 3BE3AHBIX HeApax, Ko-
TOpble 3aKpbIThl OT HAC OTPOMHOM TOJIIEH
3Be3AHOro BemecTBa. M Bce ke Teopusi u
3[0eCh MOCTOSIHHO KOHTPOJUPYETCS MPaKTU-
KOl acTpoHOMUYeckux HabmoneHuid. HyxHo +6
OTMETHUTb, YTO COCTABJICHUE OOJBIIOTO KOJU-
yecTBa AMarpaMM «LBET — CBETUMOCTb» I1O- :
TpeGOBalO OTPOMHOTO Tpyda AacTPOHOMOB- lonyded Hpaceeid
Habronareseil 1 KOpeHHOTO YCOBEPILEHCTBO-

BaHUSI MeToAOB HabaoaeHuit. C apyroil cro- Puc 17. Csoanas amarpamma Depuumnpydra —
POHBI, YCIIEXU TEOPUU BHYTPEHHETO CTPOEHHUS Peccena s 11 apesgHsIx cKOTJIeHHA

Y 9BOJIOLIMM 3Be3[ ObLIM Obl HEBO3MOXHHBI

0e3 COBpEMEHHOM BHIYMCAUTEIbHON TEXHUKM, OCHOBAHHOW HAa IPUMEHEHUM OBICTPOACH -
CTBYIOIIMX 3JIEKTPOHHBIX CYETHBIX MallMH. HeolleHUMY10 yCIyry TeOpuu OKa3ajiu Takxke
UCCleqoBaHMs B 00J1aCTU iAepHON (HDU3UKU, TO3BOJMBIINME MOJYYUTh KOJMYECTBEHHbIE Xa-
PaKTEPUCTUKU TeX SAEPHBIX peakilMii, KOTOpble MPOTEKAIOT B 3B€3AHBIX Helpax. be3 mpe-
yBEJIMYEHUS MOXHO cKa3aTb, YTO pa3padoTKa TEOPUU CTPOEHHUS W IBOJIOLUMHU 3BE3[
SIBJISIETCSI OMHUM W3 KPYMHEUIIUX HOCTHMXEHMI acTpOHOMUM BTOpPOM MOJOBMHBI XX
CTOJIETHS.

Pa3Butue coBpeMeHHON (PU3UKU OTKPHIBA€T BO3MOXHOCTb MPSI MO Habaoma-
TeJbHOU MPOBEPKU TEOPUM BHYTPEHHEIrO CTpOeHMs 3Be3l, M B yacTHoctu ConHia. Peub
UIET O BO3MOXHOCTU 0OHapYyXeHUSI MOIIHOTO MOTOKA HEUTPUHO, KOTOPBIN JOJIXKHO UC-
nyckaTb CoJIHIIE, €CIM B €ro HeApax MMEIOT MECTO sIIepHble peakiuu. XOpOoUIo H3BECT-
HO, YTO HEUTPMHO Upe3BblYaiiHO c1ab0 B3aMMOIEUCTBYET ¢ APYTMMU 3JeMEHTapHBIMU
yactuuamu. Tak, HampuMep, HEUTPUHO MOXKET MOYTH 0e3 MOTIOUIEHHUS TPOJIETETh Yepe3
Bcio Tojuly CojiHIIa, B TO BpeMsl KaK PEHTTEHOBCKOE WU3JyYeHHE MOXET IpoiTu 0e3
MOTJIOLIEHUS TOJbKO Yepe3 HeCKOJbKO MMJJIMMETPOB BelllecTBa COTHEYHBIX Henp. Ecau
npeacTaBUTh cede, 4yTo yepe3 CosiHLIE TPOXOAUT MOUIHBINA My4YOK HEUTPUHO C DHEpTUEH
Kaxaoi yactuubl B 10 MaH 3B, TO U3 HECKOJbKUX NECITKOB MWLJIMOHOB HEUTPUHO IO-
TJOTUTCS TOJbKO ofgHO. OTclofa SICHO, YTO OOHApyXMTh MOTOK COJTHEYHBIX HEUTPUHO

53

s

Chemumocite

Udem



Ype3BbIYaiHO TPYAHO. BMecTe ¢ TeM 3TO MpeacTaBiseTcsl BecbMa 3aMaHUYMBBIM, TaK Kak
00OHapyXeHHbIE KAKUM-JIMOO0 CIIOCOOOM COTHEUHbIE HEUTPUHO MPUXOJAT K HAM Herocpe/-
CTBEHHO U3 ero riyouH. CinenoBaTeibHO, U3ydyasi 3TM HEMTPUHO, MOXHO TOJYUYMUTh J0-
CTaTOYHO MOAPOOHYI0 MH(OpMaIUIO 0 GU3NYECKUX YCIOBUSX B ILIEHTPAJIbHBIX O0JACTIX
ConHia.

KakoB xe oxupaemblii motok HeiitpuHo oT Connua? Ecnu, Hanpumep, B ero He-
Ipax WIeT YrJaepoaHO-a30THAs peakiius, To, KaK OKa3bIBaeTCs MPU IMpeBpallleHUN YeTbl-
pex siiep BOIOpoaa B OHO SIAPO rejiusi 00pasyroTcsl aBa HeitpuHo. [Ipu «poToH-Tpo-
TOHHOI» peaKUMU BbIXOI HEUTPUHO OYIET APYroii. DHEPreTUYECKUA CIIEKTP COMHEYHBIX
HEWTPUHO CUJIbHO 3aBUCUT OT TeMIeparypbl IeHTpaibHbIX obnacteir CosHua. Oxumae-
Mas BeJiurHa moroka 3Hepruu oT CosiHila B ¢opMe HEMTPUHO COCTaBJSIET HECKOJIBKO
MPOLIEHTOB OT BCETO IMOTOKA COJHEYHOro M3JIy4eHHs. DTO OueHb MHOTO.

Kak xe oOHapyXuTbh MOTOK COJIHEUHBIX HeilTpuHo? WMmeo Takoro skcrepuMmeHTa
BIIEPBbIE TIPEMJIOKWI MHOTO JieT ToMy Haszan akageMuk b. M. TloHrtekopo. CosHeuHOe
HEHTPUHO, B3aMMOJENCTBYA C SAPOM M30Toma xjopa ~Cl, 3axBaThbIBaeTcs MOCIEAHUM.
IMpyu 3TOM M30TOI XJIOpa MpeBpallaeTcsl B paaMoaKTUBHBIA M30TON aproHa ~ Ar W ucy-
ckaercs 2JIeKTpoH. [lo mpuuMHE MCKITIOUUTENbHO CJIab0ro B3aMMOMACHCTBUS HEUTPUHO
C BEIIECTBOM TaKWe TMPOLECChl OyIyT TMPOUCXOMUTh uYpe3BblyaitHo penko. [lostomy ycra-
HOBKa JUJIsi OOHApY>XEHUs COJHEYHBIX HEUTPUHO BBITJSIUT BechbMa HeoObluHO. [lpen-
CTaBbTe ceOe OOJNbIIOe KOJIMYECTBO CIELMAJbHBIX LUCTEPH, HAIMOJHEHHBIX TPO3pavHOit
xkuakocteio mepxaopatuneHom (C,Cl). KonuyecTBa 3TOil XMIKOCTH JOCTaTOYHO,
YTOOBI, HAIIPUMED, 3AMOJTHUTH OOJBIION OacceilH A IMiaBaHUsl. B TakoM TMraHTCKOM
KOJINYECTBE TMEPXJIOPITUIIEHA MOXHO OXHUAATh 00pa3oBaHUs OKOJIO JecCsiTKa M30TOIOB
aproHa eXeJHEBHO 13-3a 3aXBaTa COJHEYHBIX HeTpUHO sapaMu "Cl, BXOAALIMMU B CO-
ctaB xkuakoctu. OKa3bIBaeTCs, YTO CPEICTBA COBPEMEHHON 3KCTIEPpUMEHTaIbHON (GU3UKU
MO3BOJISIIOT OOHApPYXUTh 3TO HUYTOXHO Majoe KOJMYECTBO BHOBb 00pPa30BaBLIMXCS

. U30TOIOB aproHa.

BTy yCTaHOBKY MOXHO paccMaTpuBaTh KakK CBOEOOpa3HBbIl TMTAaHTCKUII TepMOMETp
IUIST U3MEPEHUs TeMIlepaTypbl LeHTpajdbHbIX obOnacteil CoiHua, MO0 KOJMYECTBO BHOBb
00pa30BaBIIMXCS M30TOMOB aproHa CUJIbHO 3aBUCUT OT JHEPreTUUYEecKOro CreKTpa co-
JIHEUHBIX HEUTPUHO, KOTOPBIN, KaK yXe YIIOMUHAIOCh BhIIE, YYBCTBUTEIbHO 3aBUCUT OT
TEMIEePaTypbl COTHEYHBIX Henap. [IpuxonuTcst TOAbKO yAUBISATHCS BO3ZMOXHOCTSIM 4eJio-
Beueckoro pasyma. Takoii akcniepuMeHT ObuT BoimojiHeH B CIIIA. Oxka3sbiBaercs, 4TO coO-
JIHEUYHBIX HEMUTPUHO pa3 B JeCIThb MEHbIIE, YeM MOXHO ObUIO oXuaaTh. Bo3aMoxHO, 3TO
OOBSICHSIETCS HECOBEPIIEHCTBOM CYILIECTBYIOUIMX MOJEJIeil CONHEUHBbIX HEAp, XOTS TpHu-
YUHBI MOTYT OBITh M Ooyiee IIyOOKMMHU (CM. KHUTY aBTOpa <«3BE3IBL...»).

BepHemcsi, ogHako, K BONpPOCY O JAajbHeiillell 3BOTIOUMU 3Be3d. YTO ¢ HUMU TIpO-
M30MIEeT, KOTJa peaklus «IeJuid — Yriaepoa» B IeHTPaJlbHBIX 00JacTIX McyepraeT cebs,
TaK Xe€ KakK M BOJOPOJAHAs peakiMs B TOHKOM CJIO€, OKpPYXallleM Topsuee IJIOTHOE
aapo? Kakas ctaausi 3BOJIOLMM HACTYMUT BCeA 3a cTaaueil kpacHoro ruraHrta? CoBo-
KYITHOCTb JIaHHBIX HAONIONEHUN, a TakXe psi TeOpeTMYECKUX COOOpaXKeHUil TOBOPSIT
0 TOM, YTO Ha 3TOM 3Tare 3BOJIIOIMU 3BE3/bl, Macca KOTOPBIX MeHblIe, yeM 1,2 Macchl
CosHIla, CYIIECTBEHHYIO YaCThb CBOEH Macchl, 00Opa3ywollyld WX HapyXHYK O0O0OJOUKY,
«cbpacwiBatoT». Takoii mpoiiecc Mbl HabionaeM, MO-BUAMMOMY, Kak oOpa3oBaHUE Tak
Ha3bIBaEMbIX «IJITAaHETAPHBIX TyMaHHOCTel» (puc. 18). Ilocie Toro Kak OT 3BE3Ibl OTIe-
JIUTCS CO CPaBHUTEJNbHO HEOOJBIION CKOPOCThIO HapyXHas 000J04YKa, «0OHaxarcs» ee
BHYTpPEHHME, OYeHb ropsiuue ciou. [Ipu 3TOM oOTAenuBIIascs 000s0uKa OyaeT pacuiu-
pATbCS, Bce AaJibllie U Jajbllie OTXOHSI OT 3BE3MbI.

MoriHoe yabTpadMoIeTOBOE M3IYYEHUE 3BE3Ibl — spa IUIaHETapHOW TYMaHHO-
¢t — Oy/ieT MOHM30BaTh aTOMBI B 000JI04Ke, BO3OYXaash X cBeuyeHUe. Uepe3 HECKOIbKO
NIECATKOB ThHICSIU JIeT 00O0JI0YKAa pacceercs W OCTaHETCS TOJIbKO HeOoJblllas OuYeHb Topsi-
yasg TUIOTHas 3Be3na. [locremeHHO, JOBOJTBHO MEJIEHHO OCThIBasi, OHa IPEBPATUTCS
B OesbIii KapJiMK.
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Puc. 18. MMnanerapuas tymansocts NGC 7293

Takum oOpa3om, Oeyible KapJAMKU KaK Obl «BBbI3PEBalOT» BHYTPHU 3BE3I — KPaCHBIX
TUTAaHTOB — M «IOSIBJISIIOTCSL Ha CBET» IOCJE OTAEJIEHUS] HAPYXHBIX CIOEB TMTaHTCKUX
3Be31. B npyrux ciayuyasix cOpacbiBaHME HAPY>XHBIX CJIOEB MOXET MPOUCXOAUTH HE MyTeM
00pa3oBaHus TUIAHETAPHBIX TYMaHHOCTEH, a MyTeM MOCTENEHHOrO0 MCTEYEHUS aTOMOB.
Tak uiu uHaue Oesble KApJIMKU, B KOTOPBIX BEChb BOMOPOI «BBITOpEN» U sIIEPHbIE peaK-
LMY MIPEKPaTUIIUCh, TO-BUAUMOMY, TIPEACTABISAIOT COOO0I 3aKIIOUMUTENbHBINM 3Tal 3BOJIO-
1Y 60bIIMHCTBA 3Be3/. JIOrnyecKrUM BbIBOJOM OTCIO/Ia SIBJISIETCS TIPU3HAHUE TeHeTUYe-
CKOWi CBSI3U MEXy CAMbIMU MO3IHUMHU 3TANaMU 3BOJIOIMHU 3B€31 U OEJIbIMU KapJIUKaMU.
ITocreneHHO OcCThIBasi, OHM BCE MEHbILIE M MEHbLIE W3JIy4yaloT, Mepexoisl B HEBUAUMbIE
«YepHbIe» KapJWKU. DTO MEpTBble, XOJOAHbIE 3Be3[bl OYEHb OOJBIIONW TMJIOTHOCTH,
B MWUIMOHBI pa3 MJoTHee Bonbl. MX pa3Mepbl MeHblle pa3MepoB 3eMHOTO Ilapa, XOTs
Macchl CpaBHUMBI ¢ cofiHeyHol. [Ipoiiecc ocThiBaHUs OebIX KapJMKOB AJIUTCS MHOTO CO-
TeH MUWJUJIMOHOB JieT. Tak KOHYaeT CBOE CYIIeCTBOBaHME OOJBIIMHCTBO 3Be3n. OmHaKo
(rHaN XM3HU CPABHUTEIBbHO MACCUBHBIX 3B€3/l MOXET ObITh 3HAYUTEJIbHO OoJiee ApaMa-
TuyeckuM. OO0 3TOM OydeT MATU peub B TjaaBe 5.

Mbl HEOHOKPATHO TMOAYEPKUBAIU, YTO CKOPOCTb 3BOJIIOLMU 3BE31 OMpEAENSIeTCs MX
IepBOHavalbHOM Maccoil. Tak Kak 1o psiLy MpU3HAKOB CO BpeMeHU 00pa3oBaHuUs Hallleit
3Be3IHOI cucTeMbl — ['alakKTUKM — Mpolio okoyio 15—20 Miupn jer, To 3a 3T0 KOHeY-
HOE (XOTSl U OTPOMHOE) BpeMsl BeCb ONMMUCAHHbIN 3BOJIIOUMOHHBIA MYTh MPOILINA TOJBKO
T€ 3BE3[lbl, MAacchl KOTOPbIX TMPEBBIILAIOT HEKOTOpyl BeauuuHy. [lo-Buaumomy, sTa
«KpUTHUYeckas» Macca Bcero nuib Ha 10—12% mnpessimaer maccy Connma. C apyroit
CTOPOHBI, KaK yXe€ MoAYepKUBaIOCh, MpoLecc 00pa3oBaHUs 3Be3/l U3 MEX3BE3[AHOI ra-
30IIbLJIEBOM cpelbl MporcXoau B Haleit ['anakTrke HenmpepblBHO. OH MPOUCXOIUT U Ceil-
yac. MeHHO mo3TOMy MbI Ha0J101aeM TOpsiuMe MacCUBHbBIE 3BE3/1bl B BEpXHEH JieBoii ya-
CTHU TJIaBHOU mocienoBareibHOCTU. Ho naxe 3Be3nbl, 00pa3oBaBIlIMECs B CAMOM Hayaje
dopmupoBaHusd ['alakTUKM, €CJIM Macca UX MEHbIIe yeM 1,2 COTHEYHOM, ellle He yCIeau
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COWTH C TJIaBHOM IOCIEIOBATEIbHOCTH. 3aMeTHM, KCTaTH, YTO TEMIl 3Be31000pa3oBaHUs
B HAacCToOsIlee BpeMsl 3HAUMTEJIbHO HUXE, YeM MHOro MWLIMapaoB jeT Hasaa. ConHile
00pa3oBalioch OKOJIO 5 MJpH JIeT Ha3aa, Koraa ['ajnakThKa yxe JaBHO cHopMHUpOBaiach
M B OCHOBHBIX YepTax ObLIa CXOJAHA C <«COBpeMEHHOW». BoT yxke Mo KpaiiHeii Mepe
4,5 MIIpI JIeT OHO «CHUAWT» Ha TJaBHOM ITOCJIeNOBATEIbHOCTU, YCTOMYMBO M3jydas Oja-
roaaps SiAepHbIM peaKklusM MpeBpalleHus BOAOPOAA B Telihii, TPOTEKAIOUIUM B €ro LieH-
TpaJdbHBIX oOmacTsax. CKONBKO eIle BpeMEeHH 3To OymeT mpomoyrkaThesa? Pacuersl mo-
Ka3bIBaloT, uTo Haile COJIHIIE CTaHEeT KPaCHBIM TMTaHTOM 4depe3 8 muph JjeT. [lpu aToM
€ro CBETMMOCTb YBEJIUUYUTCS B COTHU pa3, a paguyc — B AECATKU. DTa CTaAus 3BOJIOLUU
Halllero CBeTWJIa 3aiiMeT HECKOJbKO COT MUJUIMOHOB JjieT*). HakoHell, TeM WIM HWHBIM
crocobomM pasoyxiee CoJiHIIe COPOCUT CBOIO 000JIOUKY U MPEBPATUTCS B OENbIi KapJKK.
Boob1ie roBopst, HaM, KOHeYHO, Hebe3paznuyHa cynpbba CoiHIla, Tak KaK ¢ HEeIo TeCHO
CBSI3aHO pPa3BUTHE XMU3HU Ha 3emie.

*) YnuBuTeNbHO, YTO Takylo 3Bojtoiuio ConHIa mpeackaszan Yl 3a10aro 10 BOSHUKHOBE-
HUS TeopeTndeckoil actpodmsnku. Ero myTelecTBEHHMK 110 BPeMEHHM, KakK, MOXET ObITh, MOMHHUT
YuTaTeNb, YBUACT B NaNeKOM OyIylieM Hal MyCTBIHHBIM OKeaHOM OrpoMHoe KpacHoe CoiHIIE...
[paBma, Yamic He yyen, 4To Temmeparypa 3eMid MpH 3TOM ObUTa Obl OYEHb BBICOKOM, TOPSIKa
300 —500°C. Benp cBetTuMocTh Takoro ConmHIila — KpacHOrO TMTaHTa, OYeHb Benuka... Ho He Oymem
MEJIOYHO TIPUAMPAThCS K BEJIMKOMY MPOBUIILLY...



5. Ceepxrioésblte 36€30bl, MNYAbCAPBL U UEPHBLE ObLPbL

B mpenwimnymieit rmaBe OblTa HabpocaHa KapTHHA 3BOJIONWHM «HOPMAaJlbHOW» 3Be3IbI
OT MOMEHTa ee¢ 3apOXICHMs B BUIE CIYCTKa CXUMAIOIIENCs] Ta3omnbUIeBO TYMaHHOCTH
IO TIYOOKOM «CTapoCTH» — CBEPXIJIOTHOTO XOJIOMHOTO «UepHOro» Kapiaumka. OmHaKo He
BCE 3BE3bl TMPOXOAAT TaKOW «CTIOKOWHBIN» MyTh pa3BUTHSA. HekKoTopble Ha 3aKJIIOUYM-
TeJIbHOM 3Tare CBOEH SBOJIOLMM B3PBIBAIOTCS, BCIBIXMBAs MOTYYMM KOCMHUYECKUM (eii-
epBepkoM. B Takux ciydasix TOBOPSIT O BCIIBIIIKE «CBEPXHOBOW» 3Be3mbl. OT «CBepX-
HOBBIX» 3Be3[ CJIeNyeT OTJIWYaTh <«OOBIYHBIC» HOBBIC 3Be3Abl. MOITHOCTh BCHBIIIKHU
y 3TUX 3Be3l B THICAYM pa3 MEHbIIE, YeM y CBEPXHOBBIX. BCHBIXMBAIOT HOBBIC 3BE3IbI
CPaBHUTEbHO YacTo (B Hamledl ['amakTwke — OKOJIO CTa BCHBIIIEK B rom). JIsi HOBBIX
3Be3/l XapaKTepHa MOBTOPSIEMOCTb BCIbIIIEeK. [IpM KaXmoW Takoi BCTBIIIKE 3Be3la BbI-
GpackiBaeT ¢ 60abIoN ckopocThio 107 — 107 cBoeil mMacchl. JIoKa3aHO, 4TO BCe HOBBIE
3BE3/IbI SIBJSIOTCS OYeHb TECHBIMU ABOWHBIMU cHcTeMaMM (cM. . 8). BembIIku HOBBIX
HE TIPUBOAAT K CYIIECTBEHHOMY W3MEHEHMIO CTPYKTYpbl 3Be3i. HampoTus, BcrbIIKa
CBEPXHOBOI — 3TO paguKalbHOE M3MEHEHUE, U Naxe YacTUIHOE pa3pylieHHue CTPYKTYpPHI
3BE3IBI.

IMoka HaMm eme He W3BECTHBI KaTacTpodbl, MO CBOMM MaciutabaMm Gosiee TpaH-
TVO3HBIE, YeM BCIIBIIIKM CBEPXHOBHIX *). 3a Kakue-HUOYIb HECKOJIbKO CYTOK BCITBIXHYB-
nrast 3Be3fia YBEJMYMBAET CBOIO CBETMMOCTb WMHOTAA B COTHU MWIJIMOHOB pa3. bBwiBaer
Tak, YTO B TeYEHHE KOPOTKOTO BPEMEHMW ONHA 3Be3/la M3JIydyaeT cBeTa OoJbIlle, YeM MUJI-
JIMapabl 3Be3l TOW TaJlaKTMKHM, B KOTOPOW MPOM3OILIA BCIbBIIIKA.

B omimumne oT BCTBIIIEK «OOBIKHOBEHHBIX» HOBBIX 3BE3l, 3TO SIBJICHWE MPUHAMTCKUT
K YUCJy BeCbMa peoKuX. B OONbIIMX 3BE3AHBIX CHMCTeMax, MOMOOHBIX Hameil [amaktuke,
BCITBIIIKM CBEPXHOBBIX TTPOUCXOMASAT B CPeTHEM pa3 B CTOJIETHE MJIM HECKOJbKO yaiie. ITo-
9TOMY TakKue BCIBIIKM M3pelKa HabmomaloTcs B Apyrux rajnaktukax (puc. 19). Eciam
IepXaTh CHCTEeMATMYECKU <O HabIIoJeHUeM» HECKOJbKO COT TaJakKTUK, TO MOXHO
¢ GOJTBIION BEPOSTHOCTBIO YTBEPXAaTh, YTO B TEYEHHWE OMHOTO Troia XOTS Obl B OJHOM
M3 TaKUX TaJJaAKTUK BCITBIXHET CBEPXHOBas 3Be3ma. Bo BcsKOM ciydae, Takoi crmocob Ha-
OmoneHuit ropasno Oosee 1ienecooOpa3eH, 4yeM OXuIaHUE B coOCTBeHHOW [anmakTuke
BCTIBIIKK B TEYEHHWE HECKOMbKUX cToneThit... Ceifyac eXerogHo OTKpPBIBAIOT OKOJO
2() BHeTaJIaKTUYECKUX CBepXHOBHIX. [TosHOEe WX wmcio pocturaet moutu 600.

TeM He MeHee MCTOPUSI COXpaHWJA JOBOJbHO 3HAYMTENBHOE YUCIO XPOHUK M Jaxe
Hay4YHBIX TPAKTAaTOB, COAEPXKANINX OMMCAHKNE BCIBIIIEK CBEPXHOBBIX B Hamieil ['amakTuke.
Tak, HampuMep, COXPAHUIICS PSl KUTAWCKUX XPOHUK, B KOTOPBIX PAacCKa3bIBaeTCsl O TO-
SIBJICHMU Ha HeOe B umioe 1054 T. «3Be3mbl-TocThbH». DTa 3Be3ma OblIa HACTONBKO sIpKa,
YTO ee¢ BUAETM Jaxe JHEM; IO CBOeMYy OJecKy oHa mpeBocxoawia BeHepy,— camoe spKoe
cBetrio Heba mocae Connia u JlyHbl. Heckosibko MecsiiieB 3Be3na Obula BUIHA HEBOOPY-
KEHHBIM TJIa30M, a TIOTOM TIOCTETIEHHO TIoracia.

Yepes ceMb ¢ TIOJOBUHOM BeKOB dpaHIly3ckuit actpoHoM Ilapas Meccbe, cocTaBiss
3HAMEHUTBIN KaTajor TyMaHHocTe#, mom Ne 1 momecTus oO0beKT HeoOblYallHON (OpPMBI.
BrniocneacTBuu 3TOT 00BEKT MOJy4dua HasBaHue «KpaGoBuaHass TyMaHHOCTb». DoTorpa-
(us 31Ot TYMAHHOCTH B KpacCHBIX JIydax IpuBeaeHa Ha puc. 20 (BBepxy). JanpHeiimue
HabJoneHUs moka3ainu, 4To KpaboBuaHas TYMAaHHOCTh MEUIEHHO paclIupsercs, Kak Obl
«pacmoj3asgck» 1o HeOy. Tak Kak paccTosHue mo 3Toil TymaHHocTH paBHO 2000 mK, TO
3aMeTHOE, XOTsI M MeIUIEHHOe, YBeJMUeHMEe ee pa3MepoB Ha Hebe 03HAvaeT, YTO CKOPOCTh
pas3iera oOpa3ylOIIMX ee Ta30B OTpOMHA. DTa CKOpocThb mgocturaer 1500 xkm/c, T. e.
Oosbllle, YeM B CTO pa3 TPEBOCXOAMT CKOPOCTH HMCKYCCTBEHHBIX CHYTHUKOB 3eMIIN.

*) B mocnenHee BpeMs, MO-BUAMMOMY, OOHAPYXEHBI YIMBUTENbHbIE 00BEKTH — B3PHIBAIOIINEC-
e ;éz)[pa rajakTWK, SBJICHME HEeCpaBHEHHO Oojiee TIpaHIMO3HOE, YeM BCIBINIKA CBEPXHOBBIX (CM.
. 6).
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Pure. 19 Benwuuka cepxtoBoil B aanexodi rasaktuxe. Ha npamoit diotorpadun, noaywennoi s 1940 r.
CBEPXHOBAA BHIHA, HA jnesolt, noayuennoil v 1931 r.,.— uer

Mexny TeM CKOpPOCTb JIBMXXEHHUS OOBIYHBIX Ta30BBIX TyMaHHocTedl B [anakTuke penko
npesbimaer 20 — 30 km/c. Toibko TMTaHTCKMX MacliTaboB B3pbIB MOT COOOLIMTH TaKOWn
OonblION Macce raza CTOJMb BBICOKYIO CKODOCTb.

N3 Habmomaemoit ckopocTu pacruibiBaHusi KpaGoBHOHOIW TYMaHHOCTHM CIEAYeT, YTO
npubausutesbHo 900 neT Haszal BCSI TYMaHHOCTb Oblla COCPENOTOYEHA B OYEHb MajoM
obbeMe. B couertaHuu ¢ tem, yto KpabGoBumHasi TyMaHHOCTb HaXODUTCS KaK pa3 B TOW
obnacTi Heba, THe HEKOrma BCIBbIXHYJA YAMBUTENbHAs «3Be3Ma-TrOCThs», HaOiwogaemast
CKOPOCTh pacUIMpPeHUs MOKa3blBaeT, YTO 3Ta TYMAHHOCTb HE 4YTO MHOE, KaK OCTaToK
IpaHIMO3HOM KOCMUYECKON KaTacTpodbl — BCIBIIIKM CBEPXHOBOI, KOTOpas MpOU30IILIa
B 1054 .

B wucropum actpodusuku mocienHux ABYX aecstuiaetuit KpaboBumHasi TyMaHHOCTb
chirpajna 0cO0EHHO BaXHYIO posib. U 310 He ciyuaiiHo. Beab 3Ta TYMaHHOCTb — OJUH U3
OMMKalIMX M TMO3TOMY Jiydllle IPYTUX MCCIEAOBABIIMXCS OCTATKOB B3pbiBa 3Be3ibl. TyT
¥ TaM 1o HeOy pa30pocaHbl yAMBUTEIbHBIE, XapakKTepHOU (GOpPMBI TYMaHHOCTM — OCTaT-
KW HEKOTJa BCITBIXMBABIIWX B Halllell 3BE3JIHOM CUCTeMe CBEPXHOBBIX. J[Be Takue TyMmaH-
HOCTHU TipuBeneHbl Ha puc. 21 u 22. Bce oHM (32 HEMHOTUMU MCKIIOUYEHUSIMU) «CTaplie»
Kpabosugnoit. Tak, Bo3pacT TymMaHHOCTed Ha puc. 21 m 22 UCYUCIIETCS HECKOIbKUMU
necsTkaMu TeicsiuesieTnii. Kazamoch Obl, 0ueHb JIETKO CIyTaTh TaKue OOBEKTHI C OOBIKHO-
BEHHBIMHM Ta30BBIMHU, TaK Ha3bIBaeMbIMU <«IU(DOY3HBIMU» TYMaHHOCTSIMH, MOAOOHBIMU
npuBeneHHoi Ha puc. 23. EcTb, omHako, 1Ba OOCTOSITENbCTBA, KOTOpPble 0e301IMO0YHO
MO3BOJISIIOT OTJIMYUTh TYMaHHOCTH — OCTATKU BCITBIIIEK CBEPXHOBBIX 3Be3l — OT OOBIK-
HOBEHHBIX TYMaHHOCTEIA.

B 1949 r. 6buto ob6HapyxeHo, uro KpaGoBumHass TYMaHHOCTb SIBJISIETCSI MOIIHBIM
WCTOYHUKOM pamuousnydeHusi. Bekope ymanoch 00bsSICHUTD MPUPOAY 3TOTO SBIEHUS: U3-
JIy4aloT CBEPX3HEPTMUHbIE 3JEKTPOHBI, ABUXKYIIMECS B MATHUTHBIX TOJISX, HAXOASLIUXCS
B 9TOW TyMaHHOCTHU. PaHbllle MBI yX€ YIIOMMHAJM, YTO Ta Xe MpUYMHA O0OBICHSET 00llee
paguounsnyyeHue [amaktuku. Takum o0Opa3oM, TpU BCHBIIIKE CBEPXHOBOM 3Be3Ibl Ka-
KUM-TO crocoboM (Mmoka ele J0 KOHIIa He TMOHATHBIM) 00pa3yeTcss OrpoMHOE KoJihye-
CTBO YaCTHI] CBEPXBBICOKMX 3HEpPrUil — KOCMHUUYECKUX jydyeil. [IpuMeHSIS TeOpHi0 «CHMH-
XPOTPOHHOTO» W3JIYUEHUSI PENSITUBUCTCKUX BJICKTPOHOB, IO WU3MEPEHHOMY TOTOKY
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Puc. 20. Kpaosuauas TyMaHHOCTh




Puc. 22. Bonoguucrsie TymanHoctn e cosnesany Jlelens



Puc. 23. Iuddysnasg TymaHHoCTH

palMOU3IyUYeHUsT UM M3BECTHBIM DPACCTOSHMSIM W pa3MepaM TYMaHHOCTH  yAaloCh
OLIEHUTb TIOJTHOE KOJMYECTBO HAXOMASIIMXCS B Hell KocMuueckux jyueit. [lo mepe paciim-
pPEHUS U paccessHUs TYMAHHOCTM 3aKJII0YeHHbIe B HEll KOCMUYECKME JIYUU BBHIXOJASIT B MEX-
3BE3[HOE MPOCTPAHCTBO. Eciu ydecTbh, Kak YacTo BCIBIXMBAIOT CBEPXHOBbIe 3Be3ibl B [a-
JIAKTUKE, TO 00pasyloIlMXcs MPU BTUX BCIBIIIKAX KOCMMYECKUX JIyuyell OKa3bIBaeTCs
NOCTATOYHO JUISl 3amojHEHUsT WMMU Bceil [amakTuku ¢ Habio0maeMoil  TJIOTHOCTHIO.

Takum 06pa3oM, BrepBble CO BCEH OYEBMIHOCTbIO YAANOCh N0Ka3aTh, YTO BCIBIIIKU
CBEPXHOBBIX 3BE3/l SIBJSIOTCS OJAHUM M3 OCHOBHBIX MCTOYHUKOB MomnojHeHUus [amakTuku
KOCMMYECKMMU JIydaMH; KpPOME TOrO, OHM O0O0OTallalT MEX3BE3AHYI Cpely TSIXeJbIMU
9JeMeHTaMU. DTO MMEET OTPOMHOE 3HAaueHHWe JJis SBOJIOLMM 3Be3n M Bcell [amakTukum
B LEJIOM.

KpaGoBunHasi TymMaHHOCTb oO0JagaeT eile OJHOW YAMBUTENbHON OCOOEHHOCTHIO.
Kak moxasan aBrop 3toii kHuru B 1953 ., ee onTuyeckoe M3JayuyeHHe, MO KpaliHedl Mepe
Ha 95%, OOYCIOBIEHO TakXe CBEPXOHEPTMYHBIMU OSJIEKTPOHAMM, T. €. HMEET <«CHHXPO-
TPOHHYIO» TIPUPOAY. DHEPrusi JIEKTPOHOB, U3JNY4YalOUIUX B ONMTUYECKOM TUANa3oHe IJIUH
BOJIH, B COTHM pa3 OOJIbllie SHEPTUU BJIEKTPOHOB, U3JNYYAIOIUX PATUOBOJIHBI, OHA JOCTH-
raetr 10"—10" sB. Ha ocHOBe HOBOil TeopuM ONTHYECKOTO M3TydeHUs KpaGoBumHOit
TYMaHHOCTM YIaJOCh TPENCKa3aTh, YTO 3TO M3JIYYEHUE NOJKHO OBITh MOJSIPU30BAHHBIM.
CoBeTckue M aMepUKaHCKKME HAOJIOIeHUS MOJHOCTbIO TMOATBEPAMIU 3TOT BBIBOA TEOPUU.
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Tem cambIM Bce TeopeTHMYECKUE BBIBOJbI, KAaCAIOUIMECS MPUPOIbI PAIMOU3TYyYeHUST U Olle-
HOK KOJIMYeCTBa KOCMMYECKMX YacTHll, HAlIM TIOJHOe TMOATBepXIeHue. B Hacrosiee
BpeMsl CUHXPOTPOHHOE OTMTHUUYECKOE u3JIyueHUe OOHApYXKEHO elle y HECKOJIbKUX
00BEKTOB, MPEUMYIIECTBEHHO paauorajakTuk. Ero uccienoBaHre umeeT oueHb OOJIbIIOE
3HauyeHue JJI1 aCTPOHOMUM U (DUBUKU.

B 1963 r. mpu moMOIIM pakeThl C YCTAHOBJICHHBIMU Ha Hell mpubopaMu yaanoch 00-
HapyXUTh IOBOJBHO MOIIHOE PEHTTeHOBCKOE M3MydyeHUe oT KpabGoBMOHON TYMaHHOCTH.
B cnenytomeM, 1964 r., Bo BpeMs MOKpPBITUS 3TOM TymMaHHocTH JIyHOM ymamoch ToKa-
3aTh, YTO 3TOT MCTOYHUK DPEHTTEHOBCKOTO M3JIyUeHUS TPOTSKEHEH, XOTSl €ro YrjioBble
pa3Mepsl B 5 pa3 MeHblIe yriaoBbiX pasmepoB «KpabGa». CremoBaTelbHO, PEHTT€HOBCKOE
M3Jy4eHUe MCIYCKaeT He 3Be3a, HEKOTJa BCIIBIXHYBIIAS KaK CBEpPXHOBAs, a cama TyMaH-
HOCTb. DBbUIO N0Ka3aHO, 4YTO pEHTreHOBCcKoe wu3nyuyeHue KpaOoBUIHON TyMaHHOCTU
MMEET TaKXe CUHXPOTPOHHYIO TMPUPONY U OOYCIOBJIEHO CBEPX3HEPTMYHBIMU PEJISITUBUCT-
CKMMU 3JIeKTPOHAMU C SHeprueir mopsaka 10°— 10" sB.

JlanbHeiilive HaOMIOMEHUsT TIOKa3ajiud, YTO Bce 03 MCKIIOYEHUS TYMaHHOCTU —
OCTAaTKW BCIBIIIEK CBEPXHOBBIX 3BE3]] — OKa3bIBalOTCS 0ojiee MJIM MEHEee MOIIHBIMU MHC-
TOYHUKAMU PATUOU3TYUYEHHUsI, UMEIOLIETO Ty Xe Mpupony, 4to u y KpaGoBumgHoOi TymaH-
HocTU. OCOOEHHO MOIIHBIM WCTOYHUKOM pPaAMOU3JIyUYeHHUS SBJSETCS TYMaHHOCTD,
Haxopsmasics B co3pe3nuu Kaccuomneu. Ha MeTpoBbIX BOJHAaX MOTOK pafiMOU3IYuYEeHUST OT
Hee B 10 pa3 mpeBblliaeT MoTok oT KpaGoBUIHOW TYMaHHOCTH, XOTSI OHa JAajbllie IO-
cnenHeit. B onTrueckux jyyax 3Ta OBICTPO pacIIMpsONIAscsd TYMAaHHOCTb OYEHb ciada.
Kak ceituac mokazaHo, TymaHHocTb B Kaccuoree — OCTaTOK BCIBIIIKKA CBEPXHOBOI,
umMeBIieil mecto okojo 300 ner Hasan. He coBceMm siCHO, moueMy BCIBIXHYBIIYIO 3Be31y
Torna He 3aMeTWiIu. Benb ypoBeHb pa3BUTHUs acTpoHoMUU B EBpome ObuT Torma MOBOJb-
HO BBICOK.

TyMaHHOCTU — OCTAaTKM BCIIBIIIEK CBEPXHOBBIX 3BE3M, CIYUYMBIIMXCH HaXe NECSITKU
THICSY JIET Ha3ajl, BBIAENSIOTCS CPeld APYTMX TYMaHHOCTE CBOMM MOIIHBIM pajMOU3IY-
yeHueM. B yacTHOCTM, UCTOYHUKAMU pAJMOU3NIyYeHUs, TIpaBaa, pa3 B 10 MeHee MOLIHBIMU,
yem KpaGoBumHasi TyMaHHOCTb, SIBJISIIOTCS TYMaHHOCTM, TOKa3aHHble Ha puc. 21 u 22.

JlpyruM OTJIWYUTEbHBIM TPU3HAKOM TYMAaHHOCTEH, — OCTATKOB BCIIBIIIEK CBEPX-
HOBBIX 3BE€3J,— SABJISIETCS UCIyCKaeMOE MMM PEHTTEHOBCKOE M3JIydyeHUe. DTO U3JydeHue
TMOJIHOCTBIO TIOTJIONIAETCSl 3eMHOM aTtMocthepoil M MOXeT HaOJIaThCsl TOJbKO C T0-
MOIIbIO anmapaTypbl, YCTAHOBJIEHHON Ha pakeTax M cnyTHUKa*. OcoOEHHO IIEHHBIE pe-
3yJbTaThl OBLIM TOJYyYEeHbl B TOCJHEIHME TOABl Ha CIelMaJu3upOBAHHOM CIYTHUKE
«DifHITEe I H», 3aMylleHHOM B O3HAMEHOBAHUE CTOJIETUSI CO JHSI POXICHUS BEJIMKOIO yde-
Horo. Ha puc. 24 mpuBeneHa cxema CTPYKTYpbl PEHTTEHOBCKOTO M300pake€HUsI CBEPXHO-
BOIi, KoTopylo Habmiogan Tuxo Bpare B 1572 r. PeHTreHoBcKOe M3JIyueHHE B TaKUX TYy-
MaHHOCTSIX BbBI3BAHO HAarpeBOM MEX3BE3JAHOTO Trasa J0 TeMIepaTypbl B HECKOJbKO
MUJIJTUOHOB TPAAYyCOB IBUXYIIMMUCS Yepe3 HeTo ¢ OOJbIIUMU CKOPOCTSIMU HAPYXHBIMU
clossMM B30opBaBlIeics 3Be3nbl. Kak B paaMo, Tak MU B PEHTTEHOBCKMX JiyuyaX CTPYKTypa
TakKMX WUCTOYHUKOB HOCUT «O0OJIOYEUHBIN» XapakTep. B TpPOTMBOMONIOXHOCTH 3TOMY,
KpaboBumHas TYMaHHOCTb MU HECKOJbKO CXOJHBIX C HEll 00BEKTOB B PEHTI€HOBCKHUX JIy-
yax He uUMeIoT obonodyek (cMm. puc. 20).

Jlo cux mop peyb LUla TPEUMYIIECTBEHHO O TYMaHHOCTSX, OOpasyloIIuXcs IMpu
BCTIBIIIIKAX CBEPXHOBBIX 3Be3l. YTO Xe MOXHO CKa3aTh O CaMUX BCIIBIXMBAMOIIUX 3BE3-
nax? Kak yxe ynmoMuHanaoch, JaHHble HaOJIOJEHUN OTHOCSTCS K CBEPXHOBBIM, BCIIBIXU-
BAalOIIMM B IPYTUX 3Be3AHBIX cucTeMax. B Hamieit ['anakTuke mocnenHsis Takasi BCIIbIIIKA
Habmoganach B 1604 r. D1y 3Be3ay, B wacTHocT, Habmoman Kemtep. Torma emie He
ObLT U300pETEH TENECKOI, a CIEKTPaJbHBI aHAaIM3 — 3TOT MOUIHEHIINN METOJ aCTPOHO-
MUYECKUX MCCIENOBAHUN — CTal MPUMEHSITHCS TOJbKO CIYCTS [IBa C MOJIOBUHOM CTOJE-
THSL...

[To HabOAEHUAM BCTBIIIEK B APYTUX TajlaKTUKaX YAadoCh YCTAHOBUTD, -UTO CBEPX-
HOBBIC OBIBAIOT ABYX TUMOB. CBepXHOBbIE | TMMAa — 3TO MOBOJBHO CTapblie 3BE3Ibl C Mac-
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COM, JIUIIb HEMHOTO HpeBOCXOI[HHIefI COJIHEYHYIO. Takue CBCPXHOBBIC-BCIILIXUBAKOT B 3JI-
JIMIITUYECKUX TaJlaKTUKaX, a TaKXE B CIIMpajJdbHBLIX 3BC3JHBIX CHUCTEMax. Mo1HOCTh
U3IYYCHUA Y TaKUX CBEPXHOBBIX 0COOEHHO B€JIMKa, XOTdA MacCChl BI:I6p0HIEHHI)IX Ta30BbIX
000J04eK HE MPEBLIIIAIOT HECKOJIbKUX HOECATBIX MacCChbl ConHua.

Tax Ha3bIBaeMble CBCPXHOBBIC Il Tuma BcnbIXMBaKOT B CIIMpaJIbHLBIX raJaKTUKaXx. OHu
HUKOrga HE BCIBIXMBAIOT B SJUIMINITUYCCKUX 3BEC3IHBLIX CHUCTEMaXx. CBCpXHOBI)Ie 9TOro THU-
Ia, KakK NpUuHATO AyMaTb, MAaCCUBHbLIE MOJIOALIC 3BE3/bI. MMeHHO mo 3Toit NPpUYUHE OHHU,
KakK IIpaBHIJIO, HabII0maTCs B CIIMpaJbHBIX BETBAX, A€ C€LIC MPOJOJKACT UATHU IIPOLIECC

& T T T I
/
63°54' - .
Puc. 24. Cxema ontTHuecKoil,
PAIHO- H PEHTTEHOBCKON CTPYK-
Typel  ocratka  CeepxHoboit
1572 r. Xupusie cnjgoursbe
AHHEK — ONTHYECKHE BOJIOKHA,
-] !
Ope KOHUEHTPHMECKHE OKpYX- 83°8 =
HOCTH oTIpede imioT 080 I09KY,
WIIVHAOLLY IO PelTIeHOBCKIe o
KBAHTEL
-
stite )
6348 .
I 1 I 1
UnzMgnl HpaMa,t
00725712 47227 24 [/

3Be3n000pa3zoBaHus. He uckiodyeHo, 4To eciu He OoJibliasi, TO MO KpaiHeil Mepe 3HaUYM-
TeJibHas YacTh TOPSAYMX MACCUBHBIX 3BE3]l CeKTpadbHOro Kiacca O KOHYaeT CBoe cylie-
CTBOBaHME BCIIBINIKOW CBEPXHOBOW 3TOTO TUIIA.

CyliecTByeT HECKOJbKO TMIIOT€3 O TMPUUYMHE B3PHIBOB 3Be3l, HAOJI0JaeMbIX Kak
cBepxHOBble. OHaKO OOIIeNpU3HAHHON TEOpUHU, OCHOBBIBAIOIIEHCS Ha M3BECTHBIX (hakK-
Tax ¥ MOTYLIEW MpeacKa3aTh HOBBIE SIBJIEHUS, TOKa HET. MOXHO, OTHAKO, HE COMHEBATh-
csl, YTO Takasi Teopusi OymeT co3maHa B camMoM Onuxaiimem BpemeHu. [lo Bceit BeposT-
HOCTH, MPUYMHON B3pbIBA SIBJISIETCS KaTacTpo(dUUecKu OBICTPOE BbIIEICHUE TTOTEHIMATb-
HOM DHEPruu TATOTEHWS] TPU «CMafe» BHYTPEHHUX CJIOEB 3BE3[bl K €€ LEeHTPY.

MBI ceiiyac OCTaHOBMMCS Ha 3TOl BaXHOW IJISI BCEll COBpeMEHHOM acTpoU3UKU
npobieme 6ojiee moapobHO. B mpenbiayiieil riaBe Obla HapucoBaHa 001as KapTUHA
o0pa3oBaHMS 3BE3l M3 MeEX3Be3AHOW cpenbl. PemaroimuM ¢akropoM B 3TOM TMpoliecce
SIBJISIETCSI CUJIa BCEMUPHOTO TATOTEHUSI, KOTOPAsl BCETAa CTPEMUTCS COJNM3UTH OTAEIbHbBIE
YacTH BEIECTBA U TeM CaMbiM 00pa3oBaTh 0ojee KOMMAKTHBIE Telna. MOXHO cpa3y xe
3a0aTh «IETCKWIl» BOMPOC: «A €CTh JIM Tpelnesl YIUIOTHEHUS BELECTBAa MOI BO3IEWCTBUEM
cuiibl Tsikectu? He MoxeT Jim 3Be3na B KOHIIE KOHIIOB CXaTbcsl B TOYKY?» XOpOIIO W3-
BECTHO, YTO MHOTME M3 TaK Ha3bIBaeMbIX «JIETCKMX» BOIPOCOB CaMBbIM TJIyOOKMM 0Opa-
30M 3aTparuBalOT KOPEHHbIe MPOOJeMbl MUDPO3TaHUS U ObITUS. MOXET OBITh, UMEHHO
MMO3TOMY OHU M Ha3bIBalOTCS NETCKUMU... CHOopMyIupoOBaHHBIN BbILIE BOMPOC KakK pa3
OTHOCHUTCS K 3TOH KAaTeTOpUH.

Kak e orBeuaer Ha Hero coBpeMeHHas Hayka? Korga mpoTo3Be3ga COXMETCS 10
TakuX pa3MepoB, YTO TeMIEpaTypa B €€ HeIpax CTAHET JOCTATOYHO BBICOKOW W MOUAYT
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AAC€PHBIC pE€aKMWMU, OHa IECPECTAHCT CXHUMATbCA U 6y)J,CT J0JITO€ BpPEMA HaAXOAUTHCS
B PaBHOBECHOM COCTOSIHUM. DTO paBHOBECHME OCYILIECTBISETCSI B KaxXIOM 3JIEMEHTE ee
obbeMa non ﬂel‘;lCTBl/leM JABYX paBHBIX U NPOTUBOIIOJOXKHO HaIlpaBJICHHBLIX CUJI. TpaBUTaA-
MU 1 pa3HOCTHU ra3oBOro JaBJCHUA. l'[epBaﬂ CchiIa CTpEMUTCA CXaTb 3BE31Yy, BTOpass —
pacLUUPHUTB.

3Be31a B TAKOM PaBHOBECHOM COCTOSIHUM HAaXOIMTCS Ha TJIaBHOM IOC/eI0BaTEIbHO-
CTH, O YeM peyb LIIa B Mpeablayiieid riaBe. Ho paBHoOBecue He OyIeT MPOAOJIXKATHCS
BeuHo. Korma simepHoe roprodee — BOIOPOI B Heapax 3Be3lIbl — OyIeT ucyeprnaHo, Ha-
CTYIST paauKalbHble M JOBOJBHO OBICTpbIE MEpeMeHbl B ee XU3HU. B mpeabiayiueit ria-
Be Mbl IMCAIU, YTO IOCJEe MCYEepIaHus BOJOPOIHOIO roployero M3 ILEHTPaJbHON YacTH
3Be30bl 00padyeTcs BecbMa ropsdyee M IJIOTHOE SIAPO, caMa 3Be3da IpeBpallaeTcs
B KpacHBIi TMIraHT, a 3aTeM, Iocje «cOpoca» 000JI0YKM — B O€Nblii Kapiuk.

Ho Ttakoil myTh 3BOJIOLMM MOTYT MpOJeiaTh TOJbKO 3BE3[bl, Y KOTOPBHIX MAaccChl,
ocTaBlIMecsl Mocjie cOpoca 00OJOUKM, HE CIAMIIKOM BEJMKM, Hampumep He OoJiblie
1,2 conHeyHOli Macchl. 3Be3bl, Y KOTOPBIX OCTaBIIasicsi Macca Haxoaujach B Ipeneax
1,2— 2,5 COHEYHBIX MaccC, KaK MOKa3bIBalOT HAalEXHbIE TEOPETUYECKME pACYeThl, HE MO-
ryT obpa3oBaTh YCTOHUMBYIO KOoH@urypauuio 6enoro kapiauka. OHM KaTacTpodUUeCKHU
OBICTPO CXMMAIOTCS 10 HUYTOXHBIX pa3MepoB mopsiaka 10 KM, NpuUyeM HX CpeaHsis
maoTHocTh gocturaeT 10 r/cM’, 4TO mpeBBINIAET MJIOTHOCTb aTOMHOro sapa. Kak mo-
Ka3bIBalOT CMelMalbHbIe TEOPETUYECKME UCCICIOBAHMS, BELIECTBO TaKMX 3BE3] COCTOMT
13 Ype3BblYalHO MJIOTHO «YMaKOBAaHHBIX» HEUTPOHOB, MO0 CBOOOMHBIE 3JEKTPOHBI KakK
OBl «BAABJIUBAKTCA» B ITPOTOHBI. NmeHHO ITO3TOMY TaKuE€ 00BEKTHI IMMOJIYYMJIM Ha3BaHUC
«HEUTpOHHBIX 3Be3l». PacueTbl MOKa3bIBalOT, 4YTO TMepBOHAYyajJbHasl TeMIlepaTypa Io-
BEPXHOCTHU Y HEUTPOHHBIX 3Be3]] 0KOJI0o MusuiMapaa KenbBuHoB. B nanbHeiiiieM HEUTPOH-
Has 3Be3na Oyner OBICTPO OCTHIBaTh, a TeMIlepaTypa €€ IMOBEPXHOCTH OBICTPO MaiaTh.

OTKpBIThIE TEOPETHUYECKU «HA KOHUYMKE Tepa» HEUTPOHHBIE 3BE3[bl NOJXHBI ObLIU
MpeACTaBIsSITh COO0H 00BEKTHI, Upe3BblYaAlHO TPYNHBIE OJs1 HabaoneHuit. B camom nene,
COBEpULICHHO 0e3HaneXHO OOHAPYXUTb TEIUIOBOE ONTHYECKOE M3Jy4eHHME TaKOM 3BE3/bl
Mo MPUYMHE HUYTOXKHO MaJIoil u3jaydaTeabHol nmoBepxHocTtu. Eciau, Hanpumep, Temiepa-
Typa MOBEPXHOCTU HEUTpOHHON 3Be3abl okoso 6000 K (1. e. Takas ke, kak y ConHua),
a paguyc paBeH 6 kM (1. e. mpumepHo B 100000 pa3 MeHbIlE COJHEYHOI0), TO CBETH-
MOCTb e€¢ OyIeT B JecsTh MWLIMApAOB pa3 MeHbule, yeM y CoaHua. DTOo O3HAyaeT, uTo
ee abcojoTHasg BeauuyumHa OyaeT Oauska K 30. Ecim Obl gaxe Takas 3Be3ga HaxoduJaach
OT Hac Ha pacCTOSIHMM Bcero jauiib 1 mk (T. e. 6auxe g000i Apyroi 3Be3anl), ee Ojeck
COOTBETCTBOBaJ Obl O0BEKTY 25-i BEJIUYMHBI.

Bricokas TeMmepaTypa MOBEpPXHOCTH OOpa30BaBIIMXCS MOCJE B3pbiBa CBEPXHOBBIX
HEHTPOHHBIX 3BE€3J1 MM03BOJsANAA HAACATHCS, YTO MOXKHO OyaeT oOHapyKUTb UX PEHTIEHOB-
CKOE H3JIyYeHUe.

B camom nene, eciu TemIepaTypa MOBEPXHOCTHM TaKOW 3BE3lbl MUJIIMAPA KeEJIbBU-
HOB, TO, COIJIAaCHO M3BecTHOMY 3akoHY CredaHa — bBosbliMaHa, MOTOK M3JIyYeHUS C €IM-
HUILIBI TOBEPXHOCTH HArpeTOro HEMpPO3payHOTo Teja MPOIMOPIMOHAIeH YeTBEpTOil CcTe-
TEeHU eT0 TeMIIEpaTyphl; Hallla KpOXOTHAs HEHTpoHHas 3Be3a 6yaer usnyyars ~ 10 spr/c,
T. €. Oosbuie, 4yeM Bcsl Hama [lamaktuka. OOHAKO COBEpPIIEHHO OYEBMIHO, YTO Ta-
KYI0 OTPOMHYI0 MOLIHOCTh HEMTPOHHAS 3Be3[a OyAeT M3/JydyaTh TOJABKO OYEHb KOPOTKUIA
MPOMEXYTOK BpeMeHU. OcThiBaHUE OYIET MPOUCXOAMTh IIaBHBIM 00pa30M 3a CUET U3Iy-
YeHUs] HEUTPUHO, KOTOPbie B OONBIIMX KOJIMYECTBAX 00pa3yloTCs BO BCeM ee 00beMe Mpu
CTOJIb BbICOKOH Temmepatype. Ho maxe ecau TemmepaTypa MOBEPXHOCTU Oblaa Obl «BCe-
ro gumb» 10 MaH KenbBUHOB, MOIIHOCTb €€ PEHTTeHOBCKOrO M3JIy4YeHHUs] Oblia Obl
~ 107 apr/c, 4To B HECKONBKO THICSIU pa3 GoJblIe MOIIHOCTU Bcero uanydeHus ComHLA.

Eume B 1963 r. B co3Be3nquu CKOpPIMOHA ObUI OTKPHIT C IMOMOUIBIO CYeTYMKa (hOTO-
HOB, YCTAHOBJIEHHOTO Ha OOPTY pakeThbl, NEPBbIi PEHTTEHOBCKMUI MCTOYHUK, HAXOMSIIMHI -
cs 3a npenesamMu ColiHEeYHOH cucTeMbl. Bckope ObLIO OTKPHITO PEHTIEHOBCKOE M3Jyde-
Hue oT KpaGoBupHoil TymaHHOCTM (cM. Bbile). B Hacrosiliee BpeMs W3BECTHO YyXke
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HECKOJIBKO COTEH PEHTTeHOBCKUX MCTOUYHMKOB, MPMYEM MHOTME U3 HUX OTOXACCTBISIOTCS
C TYMaHHOCTAMM — OCTaTKaMU BCIIBILICK CBEPXHOBBIX. bBoJjblllasg 4yacTh PEHTIeHOBCKMX
HUCTOYHUKOB — 3Be31000pa3Hble 00beKThl. Cpa3dy Xe mocie OTKphITUS B 1964—1965 rr.
MHOTHE aCTPOHOMbI WM (DU3UKHU DPELIWIM, YTO HAKOHEI-TO JOJTOXAaHHbIE HEHTPOHHBIE
3Be31bl O0OHAPYXEHBI... YBbI, UX JIMKOBaHME, KaK 3TO 4acTO ObIBAJIO B MCTOPMU acCTPOHO-
MHUM, OKa3zajoch MpexaeBpeMeHHBIM. IloHamoounocs eme 20 jer, 4ToOBI 00OCEpBaTOPHUS
«DiiHITeliH» O0HapyXuJa B HEKOTOPBIX OCTaTKaX BCIIBIILIEK CBEPXHOBBIX TOYECUHBIEC pe-
HTP€HOBCKME MCTOYHUKHU, KOTOPbIE MOXHO MHTEPIPETUPOBATh KaK M3JIy4eHUE MOBEPXHO-
CTU HEHTPOHHOM 3Be3Abl. TEOpPeTHKM TMOACUMTAIU, YTO OCThIBAHME HEUTPOHHBIX 3BE3[
MPOUCXOMUT Haxe ObICTpee, YeM CUYMTaAW paHblle: BCEro JMIIb 3a HECKOJbKO MeECSIeB
TeMmIepaTrypa MOBEPXHOCTH HEUTPOHHOMW 3BE3Ibl yMajeT 3HAYMTEJIbHO HMXE AECITH MUJI-
JoHoB KenbBMHOB, a Takoil 0OBEKT METOJAMM COBPEMEHHOI PEHTTeHOBCKOM acTPOHO-
MUU yXe€ He CMOXeT ObiTb oOHapyxXeH. CTojb OBICTPBIA CPOK OCTBHIBAHUS HEUTPOHHBIX
3Be3l, BO BCSIKOM Cilyyae 3a BpeMsl, MHOTO MeHbIllee, YeM CPEeIHUN MPOMEXYTOK MEXIY
BCIIBIIIKAMU CBEPXHOBBIX, KaK OyaTo Obl O3HAyaeT, YTO Cpeau HaOiioJaeMblX KOCMUYE-
CKMX PEHTTEHOBCKMX MCTOYHMKOB HEHTPOHHBIX 3Be3l OBITh HE MOXKET*).

Takum oOpa3zoM, Hagexna OOHApYXUTb HEUTPOHHBIE 3BE3Ibl MO UX TEIJIOBOMY pe-
HTT€HOBCKOMY M3JYyYEeHMIO OKa3ajach Bpolde Obl MpeXaeBpeMEHHOI.

W Bapyr, OykBaJbHO «KaK T'pOM CpeAM SICHOro HebGa», OBLIO CAeJaHO OTKpPHITHE,
NpeBpaTUBIIce TAMHCTBEHHbIC HEUTPOHHBIC 3Be3[bl B HabJI0JaeMbie 00BEKTH. Peub umer
00 OTKPBITUH ny4bcapos, €iBa U He CaMOM BIIEYATJISIONIEM OTKPHITUM B aCTPOHOMMU 3a
HECKOJIbKO TIOCJIEIHUX AECATUIECTUM.

MBI CIMIIKOM 4YacTo 3J0YyMOTpebJisieM CIOBOM <«OTKPBITHE», OTYEro OHO TOCTEIeH-
HO «CTUpaeTcs». MeXay TeM B UCTOPUM HayKM KOJMUYECTBO MOJJIMHHBIX OTKPBITUI OYeHBb
HEBEJIMKO...

Jlaxe Mo caMbIM CTPOXAKWIIMM KpPUTepHSIM OOHAapyXEHHE IMyJbcapoB ACHCTBUTEIbHO
ABJSIETCS MOIIMHHBIM OTKPBITUEM. DTO OTKPBITUE, KaK 3TO Bcerga ObIBaeT ¢ HACTOSIIMM
OTKPBITUEM, MPOU3OILIO0 ciydailHo. Jletom 1967 r. acnmupaHTKa M3BECTHOTO aHTJIUMCKOTO
pamMoacTpoHoMa Xblouia Mucc baml HeoXumaaHHO oOHapyXuja Ha Hebe COBEpIIEHHO
HEOOBIYHBI PATUOMCTOYHUK. DTOT MCTOYHUK M3Jy4yal KpPaTKOBPEMEHHBIC paauOMM-
MyJbChI, KOTOPBIE CTPOTO MEepPUOAMYECKH, yepe3 Kaxnbie 1,33 ceKyHIbl, MOBTOPSIUCH.
Bckope 6bIM 0OHApYXeHBI ellle TPU TaKUX XKe MCTOYHMKA C APYTMMHU TaKXe «IOYTH Cce-
KYHIHBIMU» TIEPUOIAMMU.

DTO OTKpPHITUE HACTOJBKO OIIEJTOMMJIO HCCeqoBaTesieil, 4To OHHM, 3alOJ03PHUB, YTO
9TU CUTHAJIbl MMEIOT MCKYCCTBEHHOE NMPOMCXOXAEHUE U IOCHUIAIOTCS HEKUMU «CBEPXIIU-
BUJIM3ALMSIMMU» (CM. YacTh 3 Hallleii KHUTHU), 3aCEKPEeTWIN 3TU HabJIoneHUs U B TeUeHUE
MOYTHU IOJYyrofa HUKTO 00 3TOM He 3Hal — ciydyail OecnpeleAeHTHbIi B UCTOPUU acTpo-
HOMUM... TOJBKO Mocjie TOro, Kak OHU yOeIMJIUCh, YTO 3T CUTHAJIBI — HE pe3yJbTaT ak-
TUBHOCTHM BHE3EMHBIX Pa3yMHbIX LMBUJIM3ALMI, pe3yJbTaThl HAOMIOACHUN ObLIU OMyOJIH-
KOBAHBI.

He cpa3y 6buUl0O MOHSATO, YTO MPUYUHONW CTPOTOM MEPUOAUYHOCTH PAaTUOUMIIYJIb-
COB OT 3TUX HOBBIX MCTOYHMKOB (MOJYYMBIIUX HAa3BAaHUE «IyJbCapbl») SIBIsSETCS ObICTpOE
BpalllcHWEe 3Be3J000pa3HbBIX 00BeKTOB. TOJBKO BpallleHMe MaCCHMBHOTO Teja MOXET
00BSCHUTD YAMBUTEIbHOE MOCTOSHCTBO (C TOYHOCTHIO A0 CTOMMJUIMOHHOM HOJIM) IEepHo-
JIOB myJabcapoB. bosee TiaTenbHble HaOMIONEHUs IOKa3ajd, YTO Ha caMOM Jeje Iie-
pUOIBI HE CTPOro TOCTOSIHHBI, a MenjeHHO pacTyT. [lpeacraBum cebe, 4TO M3IyYeHUE
panrMoBOJIH HE PaBHOMEPHO MO BCEM HAIpaBJIEHUSIM, a COCPEIOTOYEHO BHYTPU HEKOTO-
poro KoHyca, OoChb KOTOPOTro oOpa3yeT OIpedeJeHHBI yroa ¢ ochlo BpalieHus. Temepb
BOOOpa3uM cebe HaOmromaTesisl, KOTOPHII B KaKOW-TO MOMEHT BpPeMEHM HaXOZUTCS Ha
MPOJIOJXKEHUM OCH KOHyca. fcHO, 4TO OH CMOXeT HabjiomaTh paauou3IyyeHHe. BDTo

*) U Bce Xe 0Ka3anoch, YTO PEHTTEHOBCKHUE 3B€31bl — ITO HEMTPOHHBIE 3BE3MBI B IBOMHBIX CH-
cremax (cM. 1. 8). Ho ato cramo sicHo Tonbko mocie 1970 .
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OyZeT BO3MOXHO B TeUeHHWE HEKOTOPOTO BPEMEHW 10 TeX TMOop, MOKa M3-3a BpalleHUs
3BE3Ibl OCh KOHyca YWIeT NOCTaToyHo pAaneko. OgHako 4vepe3 MPOMEXYTOK BpPEMEHH,
pPaBHBII TIEpUOAY BpallleHUsI 3Be3/bl, PaAMOU3IydyeHUe CHOBA MOXHO OyneT HaOJIomaTh.
Drta mpocTasi Moneab Myjbcapa u3o0OpaxkeHa Ha puc. 25.

Urto Xe 3TO 3a 3Be3dbl, OBICTPOE BpallleHHMEe KOTOPBIX €CTb MPUYMHA HaOJII0JaeMOro
siBJIeHMsI TynbcapoB? B 1967 r. ObLT OTKPBHIT MyJbCap C PEKOPAHO KOPOTKHUM IEPHOIOM
B 0,033 ¢ (06 aTOM 3aMeuaTeJbHOM IIyJbcape pedyb IOoKAeT naibiie). Tak OBICTPO Bpa-
aThcsl MOXET TOJIBKO OYeHb MajieHbKoe Telo. Belnb MuHeiHas CKOpPOCTh BpallleHWsl Ha
9KBaTOpe OIpeAesieTcs IKOoJIbHON dhopmynoi: = 2nR/T, rne R— pamuyc Bpauiaioiie-
roca tena, T — mepuopn ero BpauieHus. M3 sroil popmyasl cienyer, yro npu I = 1/30 ¢,
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Pue. 25. Moaenb nyiabedpa

YUUTBIBasl, YTO CKOPOCTb BpallleHUs HUKAaK HE MOXET IPEeBhIlIaTh CKOPOCTh CBETa, pa-
nuyc Tena He npesbimaet 1500 kM, uto B 4 pa3a MeHblne 3emiuu. Ho aTo sBisieTcs oueHb
rpy0Oil OLIEHKOI BepxHell TrpaHUIlbl pa3MepoB Bpalllawolierocs Tena. Tak Kak JUHelHas
5KBaTOpUaJibHasi CKOPOCTb BpAalLlEHUs MO MPOCTbIM MPUYMHAM TOJXKHA ObITh B JECATKHU
pa3 MeHblle CKOPOCTU CBETa, HEMOCPEACTBEHHO SICHO, YTO JIMHEHHbIE pa3Mepbl MyJjbca-
POB HE MOTYT MpPEeBbILIATh HECKOJIBKO AECATKOB KujaomeTrpoB. Ho ecnu 3T0 Tak, TO mynb-
capbl — 3TO HEe YTO MHOE, KaK HEUTPOHHBIE 3Be3[bl!

HmeeTcss U apyroe 10Ka3aTelbCTBO 3TOTO BaXHEWIIEro BbIBOAA. YTOMSIHYTBINA BbI-
111e PeKOPIHO-KOPOTKOIEepUOANYECKUI Iyabcap (moayuuBiunii HazBaHue NP 0532) pacro-
JoxeH... B 1ieHTpe KpaboBunHoit TymanHoctu! [pyroi myjabcap, mepuon KOTOpPOro Bce-
ro auumb B Tpu pasa pnuHHee (0,089 c), Takxxe HaXOAUTCS BHYTPU TYMaHHOCTH,
siBJIsIfOlelicsl 6osiee CTapblM OCTATKOM BCIHBIIIKUA CBEPXHOBOW. MTak, myjnbcapbl HaxonsT-
cd TaM, TIe TMOJIOXEHO HAaXONWUThCS HEUTPOHHBIM 3Be3daM, KOTOpbIE IOJIKHBI 00pa3o-
BaThCs MPU BCIBIIIKAaX CBEPXHOBBIX! TO OOCTOSITENICTBO, YTO HE BO BCEX OCTATKaX BCIIbI-
1IeK CBEPXHOBbIX HaOJI0AA0TCA MYJbCapbl U TOJbKO Majiasi YacThb MyJbCcapoB (MX ceiyac
MU3BECTHO CBBILIE TPEXCOT) HAXOJUTCS B, OCTATKaX CBEPXHOBbIX, HE JOJKHO HAC CMYIIATh.
Heno B TOM, YTO IIyJibCap MOXET OBITh OOHApyXeH TOJbKO IpU «OJAaronpUsITHON» IO
OTHOLLIEHWIO K HAM OPUEHTAllMU €ro OCU BpallleHus. DTo sicHo u3 puc. 25. Eciu yyecthb
9TO, OKa3bIBaeTCs, YTO elnBa Ju 5 % BCeX MyJbCApOB MOXHO XOTsI Obl B NPUHLIMIIE Ha-
omonate. [lopasurensHo, yTo KpaGoBuaHass TYMAaHHOCTh, IOMUMO TeX 3amMedaTebHbIX
0co0eHHOCTEN, O KOTOPBhIX TOBOPWJIOCH BbIlIE, €lIe MMEET W MyJbcap, «yJauHO» OPUEH-
TAPOBaHHBIA 1O OTHOUIEHUIO K 3eMIE...

66



C npyroii CTOPOHBI, JIETKO TMOHATH, MOYEMY OOJBIIUHCTBO ITyJbCapOB HE CBSI3aHO
C TYMaHHOCTSIMU — OCTaTKaMU BCIIBIIIEK CBEPXHOBBIX. Jle10 B TOM, 4TO TmMOCemIHue
MPECTABISIOT CO00! MONOOHO TIaHETAPHBIM TYMAHHOCTSIM CPaBHUTEJIbHO KOPOTKOXM-
Byuiue obpasoBaHus. biaromaps pacuimpeHuio o0pa3yoIInX UX Tra30BbIX BOJOKOH WM Ha-
XOOSIIMXCS TaM KOCMHUYECKMX JIydeil OHU «pAaCIUIBIBAIOTCS» M 4Yepe3 COTHIO ThICSY JIET
nepecTaoT ObITh HabMOJacMbIMU. MeXay TeM BO3pacT OOJBIIMHCTBA IyJbCapOB HCYUC-
JSIeTCS MUJJIMOHAMM M JEeCSITKAMU MWIJIMOHOB JIeT. DTO cieayeT M3 HaOII01aeMOoro
OYeHb MEJIEHHOTO 3aMeJIeHUs] UX BpalleHus. SIcCHO, Hampumep, YTO €ClU 3a TOA Te-
pUOI KaKoro-HUOYAb MyJibcapa U3MEHUTCS Ha OAHY NECSITUMUIJIMOHHYIO JHOJII0, TO €ro
BO3pACT JMOJXEH OBITh OJM30K K NecaTu MujumoHam Jjer. MTak, mynbcapbl «Iepexu-
BalOT» TYMAaHHOCTHU, B KOTOPbIE OHU OBUIM <«ITOTPYXEHBI» MPU POXIACHUU.

Ha ocHoBanuu HabGmoaeHUl MyabcapoB MOXHO HAapUCOBAaTh TaKyl0 KapTUHY pa3BU-
TUS HEUTPOHHOU 3Be3mbl. OHa obOpa3yeTcsl IMPU BCIBIIIKE CBEPXHOBOI KaK OBICTPO Bpa-
AOIKUHCS 00BEKT OTPOMHOUM TIOTHOCTU. [IpuumHy OBICTPOTO BpalleHWs] MOHSTH JIer-
KO: 3TO CJIEACTBHME OJHOTO W3 OCHOBHBIX 3aKOHOB MEXaHUKU — COXPAaHEHHE MOMEHTa
KonuuecTBa ABuxXeHus. [IpowmocTpupyeM STOT 3aKOH Ha TpuMepe BooOpaxkaemoi
3Be3bl, SBISIONIENCS «1BoHUKOM» Haiiero Connina. [lepuon ee BpamieHus1 BOKPYT Ocu
OYeHb BEJIMK - OKOJIO Mecsia (O BpallleHUM 3Be3n mompoOHee cMm. Tia. 10).

JomycTuM Ternepb, 4TO MO KAaKMM-TO MPUYMHAM 3Ta 3Be3la KaTacTpoduyecku cxa-
Jlach, mpuueM ee paguyc R cran paBHeiM 10 KM, T. e. yMeHbInmacs moutu B 100000 pas.
Ecnu ee Macca M mpu 3TOM He M3MEHWIACh, TO M3 3aKOHA COXpPAaHEHWSI MOMEHTa KOJIM-
YecTBa JBUXEHUS

vMR = const

clIeAyeT, 4TO dKBaTOpHUaabHast CKOpocTh yBeauuutcs B 100000 pa3 ¥ cOCTaBUT MOUYTHU TO-
noBUHY cKopocTu cBeta! [lepuon-xe BpaieHuss YMEHBIIUTCS MOYTU B IECSITh MUJLIUAD-
OB pa3 W OyneT MEeHbIe, YeM ThICSIYHAs NOJS CEeKyHJBI.

Ha camom nerne, Tak kak 4acTh MOMEHTa KOJMYECTBA ABUXEHUS YHOCUTCS- BBIOPO-
IIEHHBIM BO BpeMsI BCIBIIIKM CBEPXHOBOW BELIECTBOM, IKBAaTOpUAIbHAas CKOPOCTh Bpa-
meHusT oO0pa3oBaBIICHCSI TPU 3TOM KaracTpode HEUTPOHHON 3Be3Abl OyAeT HEMHOTO
MEHBbIIIe, a TIEpUOJ BpallleHUs] IMHHEW, HO CYTh Jejia OT 3TOT0 HE MEHSIETCS: TOJbKO
YTO 00pa3oBaBIIascsl HEUTPOHHASI 3Be3/la MOJKHA BPAIIaThCS C OTPOMHON CKOPOCTBHIO.

Teneps oOpaTuM Hallle BHMMaHHWE Ha Apyroe obcTosTeabcTBO. Kak yxke yrmoMuHa-
JIOCh B TJ. 2, Ha 3Be3daX MMEIOTCSI MarHUTHBIE ToJs. JlomycTuM, 4TO Ha TTOBEPXHOCTU
3Be3bl, KOTOpAsi JOJKHA BCIIBIXHYTh KaK CBEPXHOBAsi, MATHUTHOE TIOJIe HEBEJIUKO, CKa-
xeMm ~100 D (3r0 Bce Xe Oosblne, 4yeM Ha moBepxHocTu Hamero Connua). ITpu kara-
cTpoUUECKOM CXKATUM 3BE3[bl JOJKEH OCTAThCSI HEM3MEHHBIM IMOTOK MArHUTHBIX CHU-
JIOBBIX TMHUU 4yepe3 ee MOBEPXHOCTh, T. €.

H - R? = const,
u ecu paauyc R ymeHbinaercs B 100000 pa3, To marHuTHOe moJie H 00s3aHO yBEJINYUTh-
csi B 10 MIUIMapaoB pa3, DJOCTUTHYB uynoBuIIHOro sHaueHus 107 D! YTo6bl mouys-

CTBOBaTh CHJIy 3TOTO MarHUTHOTO MOJisl, IPUBEAEM Takoi mpumep. [TI0THOCTH MarHuT-
Hoil sHepruu [V, cBsi3aHa C BEJIMUMHON MarHUTHOro mnoJsg dopmynoi

W, = H2/8n.

Mpu H = 1012 5 W, oyner pasuo 4-10* aspr/cm’. Benmmuuna p, = W, /¢2 cornacHo
MPUHLKUIY 3KBUBAJECHTHOCTM MacChl M SHEPTUHU, €CTh IUIOTHOCTb BELIECTBA, COOTBET-
CTBYIOILETO IIOTHOCTH 3Hepruu W,. OkasbiBaercsi, 94To Py, & 50 r/em?, uro mioTHee Bcex
M3BeCTHBIX Ha 3emie BemiecTB. [IIOTHOCTH ke «OOBIYHOTO» BEIllecTBa B aTMoc(epe Heil-
TPOHHOU 3Be31bl HA MHOTO TOPSIAKOB MeHblle. Takasi cUTyaluusi HUTIE B KOCMOCE HE
BCTpEYaeTCsl.
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Hrak, HeiiTpoHHAas 3Be3la HE TOJbKO OBICTPO BpallaeTcsl, HO U CUJIbHEWIINM 00pa-
30M HaMarHWYeHa, MpUYEM ee MarHUTHas OCb HE COBMaZaeT ¢ OChlo BpamieHus. OKa3bl-
BaeTCs, YTO MarHWTHasl OCb HEMTPOHHON 3Be3/bl KaK pa3 U SIBJSETCS OChIO TOTO KOHYcCa,
B TIpejiesiax KOTOPOTO HampaBjieHO panuousiydyeHue (cM. puc. 25). OmHako HCTUHHAas
MPUYMHA CTOJb MOIIHOTO PaJMOM3IyYeHUs AaBHO YXe OCTBIBILEH M, Ka3ajloch Obl, Mep-
TBOI HEWTPOHHOI 3BE3Ibl MOKa OCTAeTCS HESICHOUM, XOTS B PA3HOTO poaa OCTPOYMHBIX
TUTIOTe3aX HeaocTaTka HeT. HecoOMHEHHO TOJIbKO OJHO: MEXaHU3M paJuoUu3JIydyeHUs
JOJIKeH OBITh KAKMUM-TO 00pa3oM CBS3aH C MarHETU3MOM UM OBICTPBIM BpallleHUEM Heli-
TPOHHBIX 3Be3l. MIMEHHO BBICOKAsl «aKTUBHOCTb» HEWTPOHHBIX 3Be3J OKa3ajlaCh COBEp-
IIEHHO HEOXUJIAaHHOW M HempeackadyeMoi. TOJbKO MO3TOMY HEMTPOHHBIE 3BE3Ibl OBbLIM
0OHapyXeHbl COBCEM HE TaM, Tle WX MCKadu... DTO W JaeT HaM TpaBO Ha3biBaTh OOHapy-
XKeHUEe HEUTPOHHBIX 3Be3/] MOMJTUHHBIM OTKPBITHEM.

Kak yxe roBopuoCh BbIllle, MEpUO BpallleHUs MyIbCcapoB — HEHTPOHHBIX 3BE3/ He-
MpepbIBHO pacTeT. Tak Kak KMHEeTUYeCcKasi 9HEpPrusl Bpalllalollerocs Tejia oOpaTHO Tpo-
MopILMOHabHA KBaApaTy Mepruoja, TO HaJuIlo HePEepbIBHOE YMEHbIIEHUE KUHETUYESCKOM
9HEpPruu BpallleHUs MyJbCcapoB, OOYCIOBICHHOE MX TOpMOXeHHeM. KakoBbI e MpUYMHBI
TopmoxeHusi? [Mo-BUAMMOMY, OCHOBHOI MPUYMHONW TOPMOXKECHMUS SIBJISIETCS U3JIyuYeHUE
9TUMU CWJIbHO HaMarHWYEHHBIMU BpAIIAlOUIUMUCS OOBEKTAMU CBEPXAJMHHBIX 3JIEKTPO-
MarHUTHBIX BOJIH, YaCTOTa KOTOPBIX paBHA YacTOTe BpallleHUs IyabcapoB. Eciau, Hampu-
Mep, 3Ta 4YacToTa paBHa | «0OpaTHOW ceKyHIe» («replly») (TUMWYHOE 3HAYeHUE ISt
nyabcapoB) minuHa BojHbI Oynet 300000 kM. CyliecTBYIOT U Apyrue MpUYMHBI TOPMOXE-
HUs, Hampumep BbIOpachiBaHWE W3 MYyJbCapoB CTPYyH BeilecTBa. [T OYeHb MOJIOIBIX
MyJIbCapoB, Yy KOTOPBIX IMEPUOMA BpallleHUs MEHbIIEe OIHON COTOW CEKYHIbl, OCHOBHYIO
poJib B TOPMOXEHUM MOXET WMIpaTh M3JIyYeHUE TaK Ha3bIBAEMbIX «I'PaBUTALIMOHHBIX
BOJIH» — TIPOLIECC, SIBIISTIOIINIACS CTIEACTBAEM OOILEii TEOPUM OTHOCUTEIbHOCTY DITHINTEHA.
3aMeTuM, OJIHAKO, YTO TOKa ellle IPaBUTAIMOHHbIE BOJHBI MPSIMbIMU HAOJTIOACHUSIMU HE
00HapyXXeHbI, UTO OOBSICHSIETCS OTPOMHBIMM 3KCTIEPUMEHTATbHBIMU TPYAHOCTSIMU. AB-
TOp, ONHAKO, He OyIeT YIMBJIEH, €CM TMEPBHIM KOCMUYECKHUM OOBEKTOM, OT KOTOPOTO
OynyT oOHapyXeHbl TpaBUTALIMOHHBIE BOJHBI, OymeT Bce Ta Xe KpaboBuaHasg TyMmaH-
HOCTb, BepHee, Haxoasuiuiica Tam myiabcap NP 0532.

O06 sTOM 3ameyaTelbHOM IIyJibcape CTOUT elle cKa3aThb mnapy ¢pa3 OTIeNbHO.
D10 — caMblil MoJomoil M ObICTpee Bcex Bpallaloluiica myiabcap. Ero mepuwonm pacter
(OTHOCUTENIBHO) 3HAYUTEJIbHO OBICTpEe, 4YeM Yy IPYTUX MyIbcapoB, UYTO €CTECTBEHHO
00BSICHSICTCSI €T0 «MOJIofoCThio». Ho, moXainyii, ero caMbIM 3aMeyaTeIbHbBIM CBOWCTBOM
SIBJISIETCS TO, UYTO OH HapsIAY C paIMOUMITYJIbCAMU MOCHLIAET K HAM ONTUYECKHE W PEHT-
reHoBckue uMnysbchl. Ha puc. 20 B eHTpanbHOI yacTu KpaGoBUIHO TYMAHHOCTH BUI-
Ha cjabast 3Be3q04Ka 16-il BeTMUMHBI. DTO M €CTh MyJibcap, KOTOPBIA M3IydaeT B OMNTHYE-
CKMX JIydaX KOPOTKMMU UMITyJIbcaMu ¢ nepuogoM B 1/30 c. BeisicHunoch 3170 B Hauaje
1969 r. cpasy e mocie OTKPHITUSI Myjibcapa B KpaGoOBMOHON TyMaHHOCTH. YK€ HaBHO
aCTPOHOMBI TIOJIO3PEBaM, UTO 3Ta cjiabasi 3Be3l0YKa JOJIKHA OBITh KaK-TO CBsI3aHA CO
«3BE3IHBIM» OCTaTKOM BcTbiiku CBepxHoBo# 1054 1., mpuBenieit Kk oopaszoBanuio Kpa-
O6oBuaHON TymaHHOoCcTH. Korma ObIT OTKPHIT «paJMoIyJibcap», BO3ZHUKJIA CMenasl Wies:
a He SBNsSIeTCS JIU OO0BEKT, KOTOpHI Ha MpoTsxKeHUU modutu 100 jeT BceMu cuMTaics
OOBIKHOBEHHOI 3BE3[0YKOM, COBCeM He TeM, 3a Koro ero mpuHumanu? [lpoeepka 3TOro
MpeATno0oXeHUs Obla caeslaHa ¢ GOJIBIIMM OCTPOYMUEM U TpEAeSIbHONW HATJISAHOCTBIO.
B teneckomn ObLT BCTaB/ieH BpalllaloOIIMiics HETIPO3pauyHblid TUCK, Ha Mepudepur KOTOPOro
OBLJIO TPOCBEPJIEHO BOCEMb OTBEPCTHUIA, MPUUYEM PACCTOSIHUE MEXIY OTBEPCTUSIMU PaBHS-
Joch UX nuametpaM. Eciu mpeactaBuTh cebe, UTO BO BpeMsl 3KCMO3UIIMU KaKOH-HUOYIb
3BE€3/Ibl AUCK BpallaeTcs, TO JJISl MOJYYeHUs] HeraTuBa TakKoil Xe TUIOTHOCTHU, 4TO U 0e3
NIMCKa, HY>)XHO 3KCTO3ULIMIO TPUMEPHO YABOUTH. Ternepb nmpencraBbTe cede, yTo dhoTorpa-
upyercss He OOBIKHOBEHHAsT 3Be31a, a UMITYJIbCHBII MCTOUYHUK CBETa, MPUYEM HMITYJIbCHI
TMEPUOIUYECKH MOBTOPAOTCA. Torna, ecinyu nepuos BpalleHUsl JUCKa paBeH Mepruoay Mmo-
BTOPSIEMOCTH CBETOBBIX UMITYJIbCOB OT UCTOYHMKA, MOXHO, MeHss1 a3y BpallleHUS 1-
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Pue. 26, @aororpudma nyascapa NP OS32, nonyuensas ¢ nomoukio ¢rpobockona

CKa, B OJHOM cJy4yae JOOMTbCS IMOJHOIO «MOTalleHWs» MCTOYHMKA, a B APYrOM — IIOJ-
HOCThIO 0e3 TOoTeph Ha' MOIJIOUICHME B AMCKE, MCMOJb30BaTh M3JIyYeHHE MCTOYHMKA.
Takoe ycTpOHCTBO CXOZHO C JAETCKOM MIPYIIKON, Ha3blBaeMOU «CTPOOOCKOI».

BOausu neHtpanbHoi 3Be3nouku B KpaOoBUAHON TyMaHHOCTM HaXOAMTCS Apyras,
BITOJIHE 3aypsiiHAsi, HUYEro oOIIero ¢ TYMaHHOCTbIO HE MMelollas W claydaiiHO Ha Hee
npoekTupyiomascs. Ha puc. 26 npuBeneHsl hoTorpaduun neHTpanbHoit yactu Kpabosus-
HOI TYMaHHOCTH, CHSTBIE Yepe3 OMMCAHHBIN BbIlIEe Bpamawlinuiics auck. JucK Bpamaer-
cs co ckopocthio 30 06OpOTOB B CEeKyHAY (UTO COOTBETCTBYeT mepuoay mnyjibcapa NP
0532), HO c pa3HbiMM (azamu. CHUMOK 3TOT TMOpa3uTejeH B CBOEd HaTJISIHOCTHU:
B ONHOM CJlyyae SIPKOCTb LEHTPaJbHON 3BE3OYKU Topa3no Ooyblle, YeM Yy «COCEOKU»
(HopMasnbHOU 3Be3abl!), a BO BTOPOM — ILIEHTpajbHasl 3Be3da COBCEM He BHUAHA. 3ame-
TUM, YTO Ha 000MX CHUMKaxX HOpMaJibHas 3B€3a BBITJIAIUT OOAMHAKOBO. OTU CHUMKHU
C TOJHOU OYEBUIAHOCTHIO JEMOH-
CTPUPYIOT, YTO [OaBHO W3BECTHAs = amir
LeHTpajbHas «3Be3ga» KpaboBum- B NP G532 21 aud. 1968
HOI TYMAHHOCTH — 3T0 myabcap. 0|~ o5 " UT
Ha puc. 27 npuBeneHa «Kpupas s
Ojiecka» 92TOro Iyjabcapa, IMOJy-
YyeHHasd OOBIYHBIM (DOTOSNEKTPU- s/
YECKUM METOIOM.

OnTuyeckoe U3JydyeHUe Myab- 47
capa NP 0532 Hu B KoeM ciyyae
HE ABJSACTCA TCIJIOBBIM — B IIPO- Jﬁm
TUBHOM CJiydya€¢ OH HUKOrga Obl He
HaOmogancs. ABTOp 3TOH KHUTH o
TMOKa3al, 4YTO 3TO M3NYYEHUE fAB- g9
JIsIeTCA CUHXPOTPOHHBLIM, T. €.
00YCJIOBIEHO  PEISITUBUCTCKUMMU 0 1 L L |
3JIEKTPOHAMU, ABUXYUIUMUCH B A )
MAarHUTHOM roJie. N3znyyaer, Pue. 27, «Kpunas Gaeckas nyhwscapa NP 0532
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KOHEYHO, He€ TIOBEPXHOCTb HEWTPOHHOM 3Be3apl, a ee <«armocdepa», BepHee -
«MarHutocgepa», pasMepbl KOTOPOW B COTHIO pa3 OoJjibllle pPa3MEpOB HEWTPOHHOM
3BE3/Ibl.

Takum oOpa3zoMm, B IyJbcapax MMEET MECTO YCKOPEHHUE 3apsKeHHBIX YacTull J0
OrpoMHbIX 3Hepruii. [loxoxe Ha TO, YTO 3THU YaCTUIBl MOMAJAT M3 MarHUTOCHEpPbI
nynbcapa B KpaGoBUAHYI0 TYMaHHOCTb M OOECIIEYMBAIOT CBEUYEHHUE ITOCIEIHEH.

MoxHo OblIO OBl €llle MHOTO TOBOPUTh O 3aMeyaTeJbHBIX CBOMCTBax IIyJbCapoB.
Hanpumep, n3yyas nonsipusauuio Mx paavuou3aydeHus, KaK OKa3blBaeTcsi, MOXHO OIpe-
JEIUTh HAMPSIXKEHHOCTh MEX3BE3HOIO MArHUTHOTO MNoJis. DTOo, MOXalyid, 1y4lIuit u3 cy-
IIECTBYIOIUX METOIOB OIpEICJCHUS 3TOM BaXHEHWIIEH XapaKTEpUCTUKU MEX3BE3IHOW
cpenbl. CroxXHel1e BOMPOChl CTaBIT Myjabcapbl M Teped TeopeTMKamu. Tak, BHYTpEH-
HME CJIOU TyJibcapa JOJKHBI HAXOAUTHCS B CBEPXIPOBOISALIEM U B CBEPXTEKYUYEM COCTOSI-
HuM. s IBYX caMbIX MOJIOABIX MYJbCApOB, HAXOJSIIMXCS B OOOJOYKAX CBEPXHOBBIX,
Ha0/M0JaMCh BHE3alHble «COOM» B MEpUONaxX, YTO HEU30€XHO IOJXKHO OBbITh CBSI3aHO
C M3MEHEHUEM IMepuoja BpallleHUsl. DTU TaK Ha3bIBa€Mble «3BE3AOTPSICEHUS», MO-BUIU-
MOMY, CBSI3aHBl C KaKOM-TO IMEPeCTpPOMKON BHYTPEHHEU CTPYKTYyphbl myjbcapoB. X mpu-
poia, Kak MU MHOTO€ ApYyroe, Kacarwllleecsi MyJabcapoB, Moka HeusBecTHa. [louemy, Hampu-
Mep, OINTUYEeCKME KBAaHThl M3Jy4yaeT TOJbKO caMblii Mojomoir myiabcap NP 0532,
Haxomsuiica B «Kpabe»? [loxoxke Ha TO, 4TO reHepalus 3apsKeHHBIX YaCTHUIl CBEPXBBI-
COKMX DHEPIruii 1oJHa OBICTPO 3aTyXaTh CO BpeMeHeM, Ho modyeMy? B ri1. 8 Mbl HeMHO-
TO KOCHEMCSl ellle OJJHOIO MHTEPECHOro acrekTa, CBsI3aHHOTO ¢ myjnbcapoM B KpaGoBuu-
HOW TyMaHHOCTU. O JpyromM HeJaBHO TMNOSIBUBLIEMCS METOJAE W3YYEHUS] HEUTPOHHBIX
3Be3 peyb OyneT TakXke MATH B II. 8. A Temepb Mbl IepeiineM K ApYroil, He MeHee BOJ-
HyloIlle mpobieme.

Euie B KoHLE TpUALATHIX OA0B OblIa AOKa3aHa TEOpeMa, COMIaCHO KOTOpPOM naBie-
HME ra3a B HeApax 3Be3lbl, JUIIEHHOW MCTOYHUKOB DHEPruu (Harmpumep, BHYTPU Heil-
TPOHHOU 3Be3/ibl), HE MOXET YPaBHOBECHUTb I'DaBUTALIMOHHOE MPUTSXKEHUE HapyXHbIX
CJI0eB 3BE3/bl, €CIM Macca MOocJelHeld MPeBbIIAeT HEKOTOPBI Mpenen. DTOT mpenesn He
TaK YX BEJIUMK M TOJIbKO HEMHOTHMM IPEBBIIIAET 2,5 COJIHEYHON Macchl.

Ho Benp macca mepBoHayaabHO OOpa3oBaBIIEicCs M3 00Jlaka MEX3BE3IHOIo rasa
MPOTO3BE3AbI MOXET 3HAYMTEIbHO IPEBOCXOAUTH 3TOT mpeaed. Yto ke Oymer Ttorma?
Jlo mocyieqHero BpeMeH! HesSIBHO MPUHUMAJIOCh, YTO 3B€3[a B CTallUM KPacHOTO TMraHTa
«cOpacpIBaeT» M3JIMIIEK MacChl TeM MJIM MHBIM criocoboMm (cM. 1. 4). Ho Bemb 3TO0 CoBep-
IIEHHO HeoOs3aTenbHO! 3Be3a He XMBOE CYILECTBO, W MO3TOMY OHa HE MOXET TOYHO
«IIOMHUTB», CKOJIbKO € UMEHHO eil Hamo cOpocUTh ¢ cebs BellecTBa, YTOOBI He IOIacTh
B «HEMPUSTHOE TMOJOXEHUE»...

A TosioXeHue TaKoi 3Be3/bl, BbIpaxasicb 00pa3HO, Mbl BIIOJIHE MOXEM Ha3BaThb He-
3aBUAHBIM. Tak Kak mepenaj ra3oBOro JaBJ€HUS yX€ He MOXET NMPOTUBOJAEHCTBOBATH
cujie MPUTSKEHUsI, HACTYNUT KatacTpoda: 3Be3a HaYHET C OTPOMHON CKOPOCTBIO CXU-
MaTbCsl, OMHOBPEMEHHO YILIOTHssICh. OHa OyneT Kak Obl pa3maBiieHa COOCTBEHHBIM Be-
coM. 3a KaKuX-HUOYIb HECKOJbKO CEKYH/] 3B€3a MOXET MPEeBPATUTHCS B CBEPXIIOTHYIO
«TOYKY». DTO sIBJIEHHWE, KOTOPOE yX€ NaBHO 3aHMMAET yMbl TEOPETUKOB, MOJYUYUJIO Ha-
3BaHUE <«I'PAaBUTALIMOHHBINA KOJUIATICH.

Ho coxmMercs nu «koJjutancupyloias» 3Be3aa 10 TOYeuHbIX padMepoB? To, uto Oy-
JIeT HAlMCAaHO HMXE, HEMOATOTOBJIEHHOMY YMTATENI0 MOXET IMoKa3aTbcsl (haHTaCTUKOW.
M tem He MeHee 3TO aKTyajbHelluasi, CTPOro HayyHasl 3ajaya COBPEeMEHHOW (GU3UKuU
M actpodusuku. MTtak, 3Be3na OyaeT ObBICTPO CXKMMAaThCs, MIPUYEeM ee Macca OylneT ocTa-
BaTbCsd HeusMeHHoW. OYeBUAHO, UTO MPU 3TOM TaK HasblBaemasl «mapaboiuyeckas», WiH,
Kak MHOTHE TOBODST B IOCJIEIHME TOMbl, «BTOpash KOCMHUYecKas», CKOPOCTb OymeT He-
NPEPBIBHO PacTy 110 3aKoHY Vo o0 1 "%, e r — pamuyc 3Besnbl. [Lns mosepxHoctn ComnH-
11a napaboauyeckasi ckopocTh npuMepHo 700 km/c. Ecim Ob1 Hame CojiHLEe €Xalloch 10
TaKMX pa3MepoB, UTO €ro pajuyc ctajl paBHbIM 3 KM (IIpU 3TOM €ro CpeaHssl MIOTHOCThb
6buta 661 okomo 10 r/cM’, yto B 10 pa3 mpeBHIIIAeT IJIOTHOCTh aTOMHOTO SIpa), TO
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napabojuyeckass CKOpPOCTb cTaja Obl paBHOKM CKOpOCTM cBeTa c¢. BoT TyT-TO M Ha-
yuHawTcsd yyneca! BerynaloT B AeficTBUe 3aKOHBI OOIIEH TEOpUM OTHOCUTEIBHOCTH, MPH-
yeM B cujbHeiiei crernenu. [lpexnae Bcero, B O4eHb CWJIBHOM TpaBUTAllMOHHOM IIOJeE,
KaK M3BECTHO, TeUeHue BpeMeHU 3amemisieTcsi. [10aToMy Te HECKOJBbKO CEKyHI, KOTOpPhIE
TpebyloTcsl i1 KaTtacTpo(uueckoro craaa 3Be3dbl B TOYKY, OTCUMTal Obl BooOpa-
JKaeMblii HaOJ0gaTe b, HAXOASIIMICS Ha CXXUMalolelics 3Be3ae. Mexay TeM Npu Toj-
XOJIE€ K YIOMSHYTOMY BBILIE KPUTHYECKOMY paauycy, ans Koroporo V., & ¢ (s10T pa-
IUYC, MTPONOPLUMOHAIBHBIM Macce Tejaa, Ha3bIBAETCS «IIBAPLUIMIbIOBCKUM»), BPEMs IO
yacaM «3eMHOro HaOJogaTensi» OyaeT MpoTeKaTh Bce MeNJieHHee W MelJIeHHee M, HaKo-
Hell, OCTAHOBUTCSI, KOIIa 3Be3da COXMETCS A0 3TOro0 KPUTUYECKOTo paauyca.

[TosicHuM 3TO BaxkHOE OOCTOSITEJBCTBO CHENYIOLIMM npuMepoM. BooOpasum cede
acTpoHaBTa, KOTOPBIM JIETUT B MIyOMHax [ajakTMKu Ha 3Be3foseTe. YjeTas B KOCMOC,
OH 00513aJIcsl KaXIylo CeKyHIy MOochUIaTh Ha 3eMJII0 PaauOCUTHAN, KOTOPLIA MPUHUMAIOT
ero ocTaBlluecsl Apy3bs. Temepb MpeacTaBuM cede, YTO OH MOAJeTaeT K 3aTepsiBLIEKCs
B npocrtopax [ajakTWKU «cTaBlieics» 3Be3le, paauyc KOTOPOW paBeH KPUTUYECKOMY
HMIBAPUIIUIbIOBCKOMY paauycy. OH yXe COBCeM OJIM30K K 3TOMY Tely, U 3eMHblE Ha-
OnroaTend ¢ yOIUMBJICHUEM M CTPaxoM 3aMeyaloT, YTO PaAuMOCUTHAJbl CJAEAYIOT OOWH 3a
IPYTUM HE yepe3 CeKyHAy, a pexe. BoT yxe MexXay HUMHU MPOXOAST MUHYTHI, 3aTeM
yacel, rofabl, Beka. HakoHell, CUTHaJbl MepecTaloT IOCTYyNaTh COBCEM... A MEXIY TeM
acTpOHaBT MO CBOMUM YacaM akKypaTHO, KaXAyl0 CEKYHIy MOChbUIaJl CUTHAaJbI!

N3 atoro mpumepa, B YaCTHOCTHU, CJE€OyeT, YTO NMOCTOPOHHUI (HampuMep, 3eMHOM)
HabJonaTe b HUKOTAAa HE YBMIMT, YTO CXHUMAaloIleecsl TeJO MOCTUIJO CBOEro IIBapli-
IIWJIbAOBCKOTO paauyca. M3 Takoro Tena BooOIlle HE MOTYT BBIXOAUTh HU U3JIyY€HUE, HU
Kakue-au60 yactuiibl. OHO B3aMMOIEHCTBYET C OKPYXAIOIIMM MUPOM TOJIbKO 4Yepe3 rpa-
BUTAlIMOHHOE NpUTsKeHue. OueHb obpa3Ho akageMuK f. B. 3enbaoBuY HazblBal TaKylo
«CKOJITAlICUPOBABIIYIOCS» 3Be31y «IPaBUTALlMOHHON Morwioii». B mociaemHue romsl Ta-
Kue OOBbeKThl MOJYyYUIU HEe MEeHee 00pa3HOe Ha3BaHME — <«UYEPHbIE IbIPhI».

XKuBas Hayka JaeT, KaKk Mbl BUAMM, CIOXETHI JIJs1 (haHTAaCTUYECKUX POMAHOB, C KO-
TOPBIMU HE MOXET CPaBHSITbCA caMasl MbLIKasl dhaHTa3usi pomaHucrta. Hampumep, mpe-
CJIOBYTasl «keje3Has 3Be3fa» u3 «T'ymanHoctu AHapomensl» M. A. EdppeMoBa BHITISAIUT
BECbMa HAWBHO PSIIOM C BIIOJIHE peajbHOU 3BE3l0i, OKa3aBILIEHCS B «IPaBUTAIlMOHHOM
MOTUJIE».

NHTepecHy0 aHAJIOTHIO MOXHO TIPOBECTUM MEXAY IEPEXOoIOoM OT XKM3HM K CMEPTU
IJIS KaXXK0ro MHAMBUAYyYyMa U MPOXOXKAEHUEM KaKOro-anbo o0bekTa yepe3 IBapIInib-
JNOBCKUI paguyc BHYTPb HEKOTOPOU yepHO# nbipbl. [1ogoOHO TOMY, KaK C TOUKHU 3pEHUS
BHEIIHEeTro Habaoonareast mocjieaHee coObITME HMKOTTa He MPOU30UIET, C TOUKHU
3peHusl MHAMBUAYyMa, BepHee CKas3aThb, €ro «i», COOCTBEHHasl CMEPTbh HelpeacTaBUMa U
B 9TOM CMBbICJIE TOXXE HUKOTAa He mpousoimer. CremayeT OTMETUTb, YTO B ITOM
aHaJIOTUW TOHSTUSI «BHYTPEHHUN» U <«BHEUIHUI» KakK Obl MEHsSIOTCS MecTamu. Eciau
B «aCTPOHOMMYECKOM» CJIy4ae MUpP C €ro MpOCTPaHCTBEHHO-BPEMEHHBIMM COOTHOLICHUSI-
MU ONpeAessieTcsl BHE OKPYXalolMX YepHble IbIPbl IIBAPLIIMIBIOBCKUX cdep, TO
B «IICUXOOMOJIOTMYECKOM» peaibHOE CO3HaHWE UHAMBUAYYyMa HaXOAUTCSI BHY TP U HEro,
OyAyyu Hepas3pbIBHO CBSI3aHHBIM C €ro «si». ABTOpP ObLT Obl paa, eciu Obl huiIocodbl-
npodeccuoHa bl pa3BUIM 3Ty aHAJIOTMIO C MO3ULIMKA JUaJeKTUKO-MaTepUATUCTUYECKOTO
YYEHUS O €AMHCTBE MPOTUBOMOJIOXHOCTEe. MOXeT ObITh, 3TO MPOSICHUIO Obl HEKOTOPbIE
JIO CHX MOP HepelleHHbIe MPobJeMbl B3aMMOOTHOLIEHUSI UHAWBUIYYMa U OKPYXKaIOIIEeTro
MUpa, YaCTbl0O KOTOPOTO OH SIBJIsSIETCSI. A TMOKa Kak He BCMOMHUTbh CTUXU CelbBUHCKOTO,
HamycaHHbIe JIeT TPUALATh Ha3al, B KOTOPBIX pa3BUBAETCsl OJM3Kas UOes:

«.. [lomymaiiTe: Kak 3TO XOpOLIO...

Ham Tonbko xuth! Hurme u Huxorma

Mbl HE YBUIMUM COOCTBEHHOIO TpyIa.

Mbl ymMupaeM TOJBbKO AJSI APYTUX,

HO 1 cebsl Mbl YMEPeTb HE MOXEM —...»
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IMoxa euie neranbHasi TeOpusi TPAaBUTALlMOHHOTO KoJlanca 3Be3[bl He co3laHa. Drta
TEOpUsl NOJXKHA YYUTHIBATh W TaKue BaXHble (akTopbl, Kak, Halpumep, BpalleHHe
3Be3[bl U, HUIMYME Ha HEil MAarHUTHOTO MoJjis. DTO OueHb TPYAHAs 3ajaya, HO yXe ceifyac,
Harnpumep, SICHO, UTO BpallleHue 3Be3[lbl BOKPYT CBOE OCU MPU HEKOTOPBIX YCIOBUSIX MO-
KeT MpeAynpenuTh KoJamnc cxumarouieiicss 3e3nbl. [1o nmpuurHe coxpaHeHus Bpalia-
TEJbHOIO MOMEHTa 3KBaTOpHUajbHasi CKOPOCTb OyaeT ObICTPO pacTH, a 3TO MOXET Mpu-
BECTM K CIUIIOLIMBAHUIO CXUMAIOILENHCs 3Be3bl M pas3peiBy ee (U3-3a JeicTBus
LIEHTPOOEXXHOM CUJIbI) Ha OTIEJNbHbIE KYCKM O TOTO, KaK OHa AOCTUTHET WIBapIIIWJIb-
JNOBCKOTO paauyca. [103TOMYy AOCTUTHYTh KPUTUUYECKMX Pa3MEpOB CXKUMalollascs 3Be31a
MOXET TOJIbKO B TOM cllyyae, ecjii ee NMepBOHayajlbHasl BpalllaTeJbHasi CKOPOCTb Oblia
MaJIoi.

B npuHIune rpaBUTAIlMOHHBIA KOJUIAIIC MOXET IPOM3OMTH HE TOJBKO CO 3Be3I0i
JIOCTaTOYHO OOJIBIION MacChl, HO U ¢ TaJlaKTUUYeCKMMHU siapamu. OO0 3ToM pedb OynmeT M-
TU B CIELYyIOLIECH TIJaBe.

Takum oGpa3zoM, (puHaIbHAsI CTaaus 2BOJIOLMM 3Be3l, KOTOpas HacTymaeT Ilocje
«BBITOPaHMSI» B WX LIEHTPAJIbHBIX OOJACTSX $SAEPHOTO TOPIOYEro, CYLIECTBEHHBIM o0Opa-
30M 3aBUCUT OT MX Macchbl. OIHAKO MPU 3TOM HEOOXOAMMO YUYUTHIBATh HEU3OEXHYIO MO-
TEPI0 MAacChl B NPOLIECCE 3BOJIOLMHU, a TaKXe BpallEHUE 3BE3L.

Ecnu macca 3Be31bl MEHblIE HEKOTOPOTO MpPeieJbHOr0 3HaUeHUsI (KOTOPOEe HEMHOTO
6onbiie Macchl CosHIIA), KOHEYHBIM 3TarnoM 3BOJIOLMU OyneT oOpa3oBaHue OeJbIX Kap-
JIMKOB, MPEBPAIlaOIIMXCS TI0CIEe OCThIBAHUS B «UEPHBIC KapJIUKW». B NeiCTBUTEIIBHOCTH,
OJIHAaKO, B Oejible KapJMKWU MOTYT NIPEBPATUTHCS U 3BE3/bl CO 3HAYMTENbHOM Maccoil. Xo-
POILIMM NMPUMEPOM CKa3aHHOMY SIBJISIETCS 3HAMEHUTBIN cyTHUK Cupuyca — UCTOPUYECKU
MepBbIlA OTKPBITHIM Oesblid Kapiauk. Tak kak cam Cupumyc IpeacTaBisieT co0oil JT0BOJBLHO
MAacCUBHYIO 3B€3/ly CIEKTPaJIbHOTO Kjacca A, TO €ro CIYyTHUK, KOTOPbIM ycrea CUJIbHO
MPO3BOIOLIMOHUPOBATh, MPEBPATUBLINCH B OeJiblii KapiauK, AOJKEeH Obul BHavane obja-
JaTh elle OoJblllelt Maccoli, Mo KpaliHeil Mepe B TpM pasa mpeBbllatoineii maccy CojiH-
ua. 6o Bpems npeObiBaHMS Ha I[JIaBHOM MOCJIEA0BATEIbHOCTU TEM Kopoue, yeM OoJiblie
Macca 3Be3nbl (cM. Taba. 2). Tak kak Macca Oejoro kapjuka — crnyTHuka Cupuyca -
paBHa 09 conHeyHOH, 3TO MOXET O3HayaTb TOJILKO OIHO: MpeXIe YeM MpPeBPaTUThCS
B Oenblii Kapauk, cnyTHUK Cupuyca mortepsii mo KpaiiHeir mepe 70% cBoeit Macchl.

Ecnu nmepBoHavanbHas Macca 3Be3lbl Haxonuwjaach B mpenenax 1,2 — 2,5 conHeyHOU
MAacchl, «4KCTas» TEOPUS] YTBEPXKAAET, UYTO KOHEYHBIM PE3YJbTaTOM 3BOJIIOLMU JOJKHO
ObITh OOpa3oBaHMe HEUTpOHHON 3Be3mbl. M 3mech, omHako, Kak, BIpoyeM, M BCEraa, pe-
aJibHasl NEWCTBUTEIbHOCTh OKa3zajlach Oorade «4ucTtoit» Teopuu. OOUH U3 IBYX MyJbca-
POB, OTOXAECTBJSIEMBIX C OCTATKAMM BCIBIIIEK CBEPXHOBbIX, HECOMHEHHO 00pa3oBajcs
Tocjie BCIBIIKKA cBepXHOBO# Il Tuma. DTo BUAHO MO TYMaHHOCTH, C KOTOPOH OH OTO-
xpaectsisiercs. Ho 3Be3nbl, BebIxuBalolide Kak cBepxHoBble Il Tuma, uMMeloT Maccy, 3Ha-
aMTeJIbHO TpeBbIIIalonyto 2,5 conHeuHoi! Kak ke 0biTh? Iloxoxe Ha To, 4TO 3deCh pe-
LIAIOLIYI0 pOJib UrpaeT ObICTpOE BpallleHUe BCIBbIXHYBIIEH 3Be3abl. [lo 3Toit mpuuunHe
MpU KaTacTpoUUYECKOM CXKATUU TOJbKO caMble BHYTPeHHUE 00JacTh 3Be3/bl, JUHEHas
CKOPOCTb BpallleHUsI KOTOPBbIX HE3HAYMTE/bHA, MPEBPAaTWJIMCh B HEUTPOHHYIO 3BeE3Ly,
MEXJYy TeM KaK OCHOBHAsl Macca B KOHIE KOHLIOB Oblia BBIOpOLIEHA B MEX3BE3JAHOE
MPOCTPAHCTBO.

Hy, a xak ObITh C GMHATBHOI cTaaueil 3BOJIOLIMM MACCUBHBIX 3B€31? MoryT 1 OHU
JNENCTBUTENbHO TNPEBPAaTUTbCS B 4epHble ObIphl? Tak M yX 00s13aTelbHO 00pa3oBaHUE
HEWTPOHHBIX 3Be3l Mocje B3pbiBOB? Beab NMpu rpaBUTAlMOHHOM KOJUIATCe BbIAEISIETCS
OrPOMHAs HEPrusi, KOTOpas BIIOJIHE MOXET ObITh M3pacxoJ0BaHa Ha BblOpachiBaHUE Be-
1ecTBa ¢ OOJBIIONM CKOPOCThIO M Ha ero HarpeB? pyrMMu cioBaMu, MOTYT Ji4 B pe-
3yJIbTaTe BCIBIIIKU CBEPXHOBBIX B HEKOTOPBIX Cly4yasiX 00pa30BbIBATHCS YEPHBIE IbIPbI?
OO111ee KOJIMYECTBO IMyJIbcapoB B Hailell ['ajakTuke TakoBO, YTO IO3BOJISIET CIENaTh BbI-
BOJ, YTO MOYTH BCE BCIBILIKW CBEPXHOBBIX MPUBOAST K 00Pa30BaHMIO HEUTPOHHBIX 3BE3/.
Torma Bo3HMKaeT BOIIPOC: a KaK BCe-TakKM OBITh C YepHBIMM AblpamMu? Inme ux mckatb?
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benble kKapauku ObLIM OOHApYXXeHBI acTPOHOMAaMM CBBILIE TMOJyBeka Hazaa. HeiTpoHHBIE
3Be3Abl (ITyJIbcaphl) ObLIM 0OHapyXeHBI okono 20 nmet Hazan. Ha ouepenu — mocienHsis
U, MOXET ObITh, BaXHeHWIIas mnpobieMa 3aKJIIOUYUTETbHOW CTaAuU 3BE3AHON 3BOJIO-
UM — oOHapyXeHue YepHbIX AbIp. [1oXoxXe Ha TO, YTO YepHBIE ABIPHI (ITO KpailHel Me-
pe omHa) yxe oOHapyXeHBbI (CM. jganbuie, TJ. 8).

Mpbl Tenepb mepelieM K COBEpILIEHHO APYroMy Bompocy: MoxeT ju Hamie CojHie
BCIIBIXHYTh KaK CBepXHOBas 3Be3ma? Pasymeercs, s mpoOieMbl JaJbHEHUIIEr0 pa3BUTHS
XU3HM Ha 3eMJie 3TOT BOIIPOC MMEET OYeHb Cepbe3HOe 3HaueHMe:. Belb TakKas BCIIBIIIKA
HUCIapUT BCE MJaHEThl 3eMHOM Ipymnmbl. Kak e oTBe4aeT Ha 3TOT BOMPOC COBPEMEHHas
actpodpusuka? Ilpexne Bcero, CoiHIlE He MOXET BCIIBIXHYTh KaK cBepxHoBag Il Tuma:
IJIsl 3TOTO Yy Hee CIMIIKOM Majia Macca. Peub MoXeT MATU TOJBKO O Bembimike ColHIA
Kak cBepxHoBoi | Ttmma. OmHako M 3Ta yyacTh He rpo3ut ConHuy. HamexHble pacueTs
MMOKAa3bIBalOT, YTO IJs TakKoro B3pbiBa Macca CoJiHIIA HeZOCTaTOYHA.

Benblky ¢cBepXHOBBIX — JOBOJBHO peakoe sBiaeHue. Ho ['amakTuka CyliecTByeT Tak
JIOJITO, YTO 3a BpeMs €€ 3BOJIOLMU IMOJOOHBIX BCIBIIIEK OBLIO JTOCTAaTOYHO MHOro. Bo3s-
HUKAaeT MHTEPECHBIN BOMPOC: OBLIM JIM B TeUeHUE T€OJOTMIECKON MCTOPUU 3eMJIM TaKUe
3I0XU, KOTa CBEpXHOBAs BCIBIXMBaAa CPABHUTEIbHO OJM3KO0, HAIpUMEP Ha PacCTOSHUM
OMMXKAWIIKUX K HaM 3Be3n? JpyruMu cioBaMM, KaKOBa BEpOSTHOCTh TOTO, YTO OOHA U3
onmxaiimux K ColHIy 3Be3/ BCIIBIXHET KaK cBepxHOoBasg? UToOB OTBETUTH Ha 3TOT BO-
Mpoc, MbI ceiiuac TMpojenaeM HECHIOXHBIM pacuer.

[Tpumem, yto ogHa cBepxHoBas Il Tuma BcmbixuBaeT rae-HUOyAb B ['agakTuKe OOUH
pa3 B 100 jet. Kak yxXe ToBOpMJIOCH, CBEpXHOBBIE 3TOrO THIIA BCIBIXMBAIOT B JOBOJBHHO
TOHKOM CJIO€ OKOJIO TaJaKTHUYeCKON maocKocTH. TonlrHa TaKoro Cjosl He MpEeBBIIIAeT
cotHM mapcek. C Ipyroii cCToOpoHbl, TajakTudeckas opoura CoyHIA HETUKOM HaXOIUTCS
(1 B MPOIIJIOM HaXOAWJach) B IpejesiaXx 3TOro cios. BBemem B paccMoTpeHme chepude-
cKylo obmacth pagmyca R, okpyxawmiyio Conxie. OTHolleHHMe 00beMa 3TOM 0O0JacTh
K 00beMy BCEro rajakTUyeckKoro MpOCTPaHCTBa, TIe BCIBIXMBAIOT cBepXxHOBbIe Il Tuma,
COCTaBUT

i
= R3:nr?d,
3 [£

IIe 7 - paquyc TaJlaKTUYeCKOro MHUCKa, B Mpeaejax KOTOPOTO TPOUCXOAST BCIBIIIKU,
d - ero TonAUIMHA. DTO OTHOLIEHHWE OOBEMOB TIpENCTaBIsIeT CO0O0Il BEPOSITHOCTH TOTO,
YTO TIPU CIYYalHOUW BCTBIIIKE OAHOM cBepXHOBOK COJHIIE OKaXeTcsl OT Hee Ha paccTosi-
HMM, MeHblIeM R, mpuyeM R MOJKHO OBITh MeHble d.

Ecnu onHa BcmblKa CBEPXHOBOUW MPOUCXOAUT B cpeaHeM 3a 1 JeT, TO ClenyeT
0XUJaTh «OMM3KYI0» BCUBIIIKY OIWH pa3 B TeYEHUE MPOMEXYTKA BPEMEHU

3ri¥d

4R3
[Tonarast e =10 Teic. K, d =100 nk, R=10 nk u 7= 100 ner, Haitmem, 4TO t, =
=750 mnH net. BpeMst r, MOXeT ObITh U B HECKOJbKO pa3 MEHbIIE, €CU Yy4ecTb, UTO
3HAUYUTENIbHAS YacTh TajakTuuyeckoil opoutshl CoJiHIIA HaXOAUTCS B TMpeaeiax Cru-
paJibHBIX BETBEW, TJe MPEUMYNIECTBEHHO BCMBIXMBAIOT cBepxHoBbie Il Tuma. I[lpome-
JIAHHBIN TOJBKO YTO pacyeT MOKa3biBaeT, YTO 3a BCIO MCTOPUIO 3eMJIM, HACUMTHIBAIOIIYIO
okoJio 5 miapn ser, ColHIle HECKOJIbKO pa3 HAaXOIMJIOCh OJMXe, YeM Ha pacCTOSHUU
10 mK, OT BCMBIXHYBIIEH cBepXHOBOi. UTo e npu atoM* mpousoiinet? Ecnu Ob1 B Takue
3MOXY Ha 3eMJie XWJIM pa3yMHBbIe CYIIeCTBa, OHU TMpeXae BCero yBUIeau Obl Ha Hebe He-
OOBIKHOBEHHO SIPKYI0 3Be3ay. [10TOK M3nydyeHUs: OT Hee ObUT Obl B MUJUIMOHBI pa3 00Jb-
me, yeM ot Cupuyca — camoii sspkoii u3 3Be31. Bce ke oH 6b1 OB B 10 TEIC. pa3 MeHb-
e, yeM nmoTtok usnydyeHus ot ConHia. TeM He MeHee OCBEIIEHHOCTb, CO3aHHasT TaKOM
3B€310M HOYBIO, ObLJIa OBl B COTHIO pa3 0oJblile, 4YeM OT MOJHOU JIYHBI, U 3Ta 3Be3ma sp-
KO ocBelllajia ObI HOUHOU JaHAMA(T Halled TMIaHETHI.

I
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CrnenyeT, olHAaKO, 3aMETUTh, YTO TMOTOK M3JIyYeHUsI OT BCIIBIXHYBIIEH 3BE31bl B Yib-
TpadroneToBoil 001aCTH CMEKTpa B ACCATKU pa3 MPEBOCXOAWI Obl COJTHEYHBINA. DTO BbI-
3BaJI0 Obl 3HAYMTENbHYI0 MOHU3ALMIO BEPXHUX CJOEB 3eMHON aTMocdepbl, OMHAKO He
MpUBeEJIO Obl K KaTacTpoUUECKUM TOCIEeACTBUAM. Jleo B TOM, 4TO BCS YJIbTpaduoseTo-
Basl paaualnusl CBEPXHOBOW ObLIa OBl MOJHOCTHIO TMOTJOIIEHA 3eMHOU aTMocdhepoir W 10
MOBEPXHOCTH 3eMid He nonuia Obl. Takast HEOOBIKHOBEHHOM SIPKOCTH 3Be3la ropeyia Obl
Ha HeOe HECKOJIbKO MeECSIEB, MOCTeNeHHO yracas. Bokpyr 3Be3abl obpa3oBanach Obl Ty-
MaHHOCTb, KOTOpasi, pacIIupsisiCh, CO CKOPOCThIO HECKOJbKO TBICSY KWJIOMETPOB B 1 c,
3axBaTuJia Obl Yepe3 HECKOJbKO COT JIET 3HAYUTENbHYI0 4acTh Heba. HouHoe HeGo creTu-
JIOCh OBl B IMHUSX CHEKTPa, XapaKTEePHBIX IS TAKUX TyMaHHocTeil. BmpoueM, 3To cBeue-
HUe ObLIO OBl TOBOJBHO CaOBIM, €ABa BUIMMBIM HEBOOPYXEHHBIM TIja3oM. Yepe3 ThIcs-
YeJIeTUs CKOPOCTh pACIIMPEHMs] TYMAaHHOCTH 3HAUYUTENbHO 3aMeliuiach Obl U3-3a
TTOCTETIEHHOTO TOPMOXEHUSI e MeX3Be3qHoi cpenoil. CoOJTHEYHOI CUCTEMBI paclIupsiio-
mascsi TYMaHHOCTb JocTuriaa Obl mpumepHo 4epe3 10 Teic. er. [locie 3TOro B TeueHue
HECKOJIbKMX JeCATKOB Thicsiu JieT CoJHIle M OKPYXKalollne ero TUIaHeThl HaXOIWJIUCh Obl
BHYTPM TYMAHHOCTM — OCTaTKa BCIBIIIKM CBepXHOBOW. OngHa W3 TaKuUX TyMaHHOCTeM
B co3Be3uu bin3HenoB mokazaHa Ha puc. 21.

Kakne MOXHO oxXuaath 3¢p@deKThl Mpu «norpyxkeHun» CoOJHEYHOM CHCTEMBI Ha
CTOJIb JUTUTEJIbHOE BpEMSI B «PaIUOTyMaHHOCTb» — OCTATOK BCIBIIIKKA CBEPXHOBOI?
[Mpexne Bcero, MIOTHOCTb MEPBUYHBIX KOCMUYECKHUX JIy4eil B OKPECTHOCTSIX 3eMJIM yBe-
JUYUTCS BO MHOTO JECATKOB pa3, TaK KakK «paJMOTYMaHHOCTH» «HAaUYMHEHBI» CBEPX3HEp-
TUYHBIMU YacTullamMu. KocMuueckue aydu B Tpeaesax paguoOTyMaHHOCTH pacrhpe-
JeJeHbl TOBOJbHO HEPAaBHOMEPHO W B OTHAENbHbIE TNEPUOABI, IJISIINECS CTOJETHS,
IJIOTHOCTh KOCMMYECKUX JIydeld B COTHU pa3 OymeT MNpeBOCXOAUTh COBPEMEHHYIO.

K kakuM Xe MOCAeACTBUSM MOXET MPUBECTU CYIIECTBEHHOE YBEIWYEHWE TIOTHOCTHU
MEePBUYHBIX KOCMUYECKUX JIyueil, Iuisineecss AECATKU Thicsd JieT? be3ycnoBHO, Takoe u3-
MEHEHHE OKPYXAIOIINX 36MHOW IIap yCIOBUN JOJKHO UMETh CEPhEe3HbIe OMOJIOTMYECKUE
(TouHee, TeHETUYECKUE) TOCIEACTBUS IJIs psla BUIOB XMBOTHBIX M PACTCHMIA, Hacessiio-
MUX Hamy rraHeTy. Kak M3BeCTHO, 3BOIONNST BUAOB PETYIUPYETCS €CTECTBEHHBIM OTOO-
pPOM TMOJ BAUSHUEM pPa3IU4YHBIX (GU3MYECKUX YCIOBMI OKpyXatomieil cpenbl. OmHaKo 10
CHX TIOp MPU aHaJKU3€ TaKOUl 3BOJIOIMU COBEPIIEHHO HE YYUTHIBAIKUCH BO3MOXHBIE HU3Me-
HEHUS CO BPEMEHEM YPOBHS XECTKOW pamvanuu. Mexmy TeM eCTeCTBEHHBI YpOBEHb pa-
NVOAaKTUBHOCTU B MPU3EMHOM CJIOE€ BO3AyXa M B BOJAE SIBASETCS OMHOW W3 MPUYUH TaK
Ha3bIBa€MBbIX «CTIOHTAHHBIX MyTallMi» — BHE3AMHBIX, CKAYKOOOPA3HBIX U3MEHEHUN pa3-
JUYHBIX OMOJOTMYECKUX XapaKTepPUCTUK JAHHOTO BHAA, TepeAalolIuXcs 3aTeM [0 Ha-
CJIENICTBY. YBEJIWUYEHWE YaCTOThl TAKUX MYyTalluil XOTs Obl B IBa pa3a MOXET IOBJeUb 3a
o000l 11T HEKOTOPBIX BUIOB XWUBOTHBIX U PACTEHUN CEpbe3Hble T€HETUYECKUE MOCIEN-
ctBusi. M3 pagmanimoHHOW OMOJIOTUM M3BECTHO, YTO YacTOTa MYTallMii pacTeT Mpu oOIIy-
YEHUM XMBOTHBIX M PACTEHUI XECTKOU paamanueit. OmHaKo pa3jiMuyHbie BUIBI MO-Pa3HO-
My pearupyloT Ha Takoe oOiydyeHue. Tak, Hampumep, IJs BUIOB C KOPOTKMM BpeMEHEM
LIUKJa Pa3MHOXEHWs B psifie CIydyaeB ISl BO3pacTaHUSl YacCTOThl MYTallMM BIBOE Tpe-
OyeTcs yBeJIWUYeHHUE 03bl 00JIydeHUs] B COTHU W Jaxe Thicsuu pa3. OmgHAKO A JOJTO-
XKMBYIIMX (OPM YABOGHME YAacTOThl MYTallMii TpeOyeT yBeJIWYEeHUs] J03bl JIUIIb
B 3— 10 pas.

CoriacHO CyIIECTBYIOIIUM JaHHBIM, CPEeIHss Jis 3eMJIu pPaaldoaKTUBHOCTbh BO3AyXa
B npuszeMHoOM cioe coctanisieT 0,12 P (peHtreH) B ron. Ha aBe Tpetw 3Ta pamnoakTUB-
HOCTbh OOYCJIOBJIEHa «3eMHBIMU» (haKTOpaMU, MPEXIEC BCEr0 PajiMOaKTUBHOCTHIO 3eMHOM
kopel. Omnako 0,04 P B rom maloT KOCMHYECKUE JTY4YH.

Otclona cienyeT, 4To ecid, HarmpuMmep, MHTEHCUBHOCTb KOCMHUYECKUX JIyuyeil TOBBI-
cutcst pa3 B 30, TO cpeiHUI YpPOBeHb MOHU3ALMM B MPU3EMHOM CJIO€ YBEJIUUUTCS MPUOITH-
3uTebHO B 10 pa3. A 3TO yXe MOXeT MMETh Cepbe3Hble TEHETMUYECKHUE TMOCIEACTBUS s
Pa3TUYHBIX JOJTOXUBYIIUX BUA0B. OCOOEHHO YSI3BUMBI BBICOKOOPTAaHW30BaHHBIE, CUITHHO
CMenMaTU3UPOBABIINECS BUIBI XUBOTHBIX CO CPAaBHUTEIbHO HE3HAYUTETbHBIM KOJHUYE-

74



CTBOM oco0eii. I Takux BUAOB IJIMTENbHOE, MPONOJIKAIOLIEECs NeCATKU ThICSAY JIET MO-
BBIIIICHUE YPOBHS MOHM3allMM B OKpYXarwollleil cpeie B AECATKU pa3 MOXET MOBJIeYb 3a
coboii KaTacTpouieckre MoCIeACTBUS.

B 1957 r. aBtOp coBmectHO ¢ B. M. KpacoBckuM BbBICKa3and TUIOTE3Y, OOBSICHSIO-
IIyI0 XOPOIIIO M3BECTHOE BbIMUPAHUE DPENTWIMK B KOHIIE MEJOBOTO Iepruoaa CTONKUM
YBEJIMYEHUEM YPOBHSI KOCMUYECKMX JIyYeil B IECSATKU, a MOXET ObITb, U COTHM pa3. DTo
MOTJIO TIPOU30MTH, €CIM «psiIoM», Ha paccTtosiHuU 5—10 nk ot CosHila, Kakas-aubo u3
3BE3/1 BCIIBIXHYJIAa KaK CBEPXHOBAS.

[To3xe MBI pacCMOTPUM JpYrHe TUIOTE3bl O MPUUYMHAX MACCOBOTO BBIMUPAHUS pe-
NTUINNA 3a 3eMie (CM. KOHell L. 14).

He nnst Bcex BUIOB XXMBBIX CYIIECTB JJIUTEJIbHOE YBEJIMYEHHUE YPOBHSI XECTKOW pa-
IUALMK JOJIKHO OBITh TYOUTENbHBIM. BIMOHE MOTJIO CIYYMTBCSI, YTO TaKoe OOJydeHUe
IUIS psiia BUAOB OKa3aloch OBl (haKTOpPOM, 6JIAaronpUATCTBYIOIIMM 3BOJIONUU. BbIcokmii
YPOBEHb PaJIMOAKTUBHOCTH, 00YCIOBIeHHBIN TonanaHreM COJIHEUHOM CUCTEMBI B paauo-
TYyMaHHOCTb — OCTAaTOK JIOCTATOYHO OJM3KO BCIBIXHYBIIEH CBEpPXHOBOW, MOT OBITh
MOUIHBIM (DAKTOPOM, CTUMYIUPYIOIIUM CaMO BOBHUKHOBEHUE XU3HU M3 HEXUBOW MaTte-
pun. XOoTs M3ydyeHHe BOIMPOCAa O MPOUCXOXIEHUU XU3HU Ha 3eMjie B TOCJIEIHME TOIbI
3HAUYUTEJILHO TPOABUHYJIOCH, OKOHYATEJNIBHOTO pEIIeHUs] 3TOW BaXHEHWIIed U BMeCTe
¢ TeM TpyJAHelleil mpobemMbl MoKa enie HeT. B Takoit o6cTaHOBKE MpUBIeUYeHNE HOBBIX
WAel M TPeNCTaBIEHUN MOXET TMPUHECTH TOJBKO TIOJIb3Y.

[MpencraBnsieTcss BO3MOXHBIM, YTO BBI3BAHHBI KOCMUYECKUMHU OOCTOSITEIbCTBAMU
BBICOKMI YPOBEHb PaAMOaKTUBHOCTH, UMEBIIUN MECTO B 3MOXY, OTIEJEHHYI0 OT Hac He-
CKOJIbKUMU MWJIJTUApAaMu JIeT, MOT CTUMYJMPOBaTh 00pa3oBaHUE W3 MPOCTHIX OpPraHu-
YECKUX COEAMHEHU CIOXHBIX KOMILJIEKCOB, M3 KOTODPBIX MOTJa pa3BUTHCS XM3Hb Ha
3emite. ,

TakuM 00pa3oM, BCIIBIIIKM CBEPXHOBBIX 3BE31l HE TOJbKO MIPalOT OTPOMHYIO POJIb
JUISt BOSHUKHOBEHMST M 3BOJIIOLIMY XU3HU BO BeceneHHoilt (00pa3oBaHME TSXENBIX 3JIeMEH-
TOB, YPOBEHb XECTKOU paaualiuu, o0yCIOBIMBAIOLINI MyTallul), HO U MOTYT OBITH Tep-
BOMPUYMHON 0Opa30BaHUS XUBOW CyOCTAaHIIMU M3 MepTBOM. [IpUXOOUTCS TOJIBKO YIWB-
JISIThCS, OT KAKOTO CJIOXHEWINEro CIUIETeHUsI Pa3IMYHbIX HE3aBUCUMBIX OOCTOSTENIbCTB
MOXET 3aBHCETh BOBHUKHOBEHUE W Pa3BUTHUE XU3HU BO BceneHHOIA.

B cBsI3M ¢ 3aTpOHYTHIM BOIMPOCOM OCTAaHOBUMCSI €llleé Ha OJHOM JIDOOTMBITHOM 00-
crosTenbecTBe. Yke cBhiiie 30 yieT B HabMogaeMoil KapTUHe pacrpeneseHus 1Mo Heby sip-
KOCTM KOCMUYECKOTO paguou3Iy4eHNs] UMEEeTCsl OfiHa MOoKa HeoObsicHUMas aetanb. Sp-
KOCTb Heba B paauojyyaX MMeEeT SIBHO BBIPAXXEHHYIO TEHACHIMIO KOHILIEHTPHUPOBATHCS
K LeHTpaibHOI JuHuM MieuHoro Ilytu u K rajakruyeckomy sapy (B co3e3nuu Crpesb-
na). OgHako 3TO TMpaBWUJIO HapylllaeT OTPOMHBIN, SIpKWit (B paauojyyax, pasymeercs)
«I3BIK», TSHYIIUIACS TI0 HEOY MoY-
TUTIEPTICHIUKYISIPHO K MIeuHOMY
[Tytu. OH HauMHaeTcs B 00JacTh +2]
Mineunoro Ilytu, ymajieHHO oOT
raJlakTHYeCKOTO LIEHTpa MPpUOIH- a°
3uTesibHO Ha 30°, U mpocTupaeTcs
MOYTU O CEBEPHOTO rajakTuhye-
ckoro momoca. Ha puc. 28 cxema-
TUYECKM MPUBE/IeHa KapTa Heba, Ha
KOTOpOI HaHECeHbl KpUBbIE, coe-  —47"
JIUHSIONIME TOYKW HeboCBoaa, Te
«pamTHoSIPKOCTh» ONMHaKoBa. Ta-

L — HeHyE
S

_M“‘ n, ~J g .
KHeKpUBbIe (Ha3bIBaeMble «130(o- S L -
TaMH») JAIOT HADISAAHOE Tpef- 2 B 6 K120
[TORMOE BO5TONCTENUE, Yt
CTaBJICHUE O PACTIPEACTICHUN SPKO-
CTM paAuOU3JIyYeHUsT MO HeOy. Puc. 28, Waohorsr paznomanysenus [anaxturn (cxema)
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Ha pucyHke oTYeTnMBO BUAHA KOHLEHTpalMs SIPKOCTU K Tmosoce MieuyHoro Ilytu.
B To Xe BpeMms BHMIHO, YTO JieBee TaJaKTUYECKOTo IeHTpa M30(MOTbl paguoOU3TydyeHUs
KPYTO MOJHMMAIOTCSI BBEpX. DTO M €CTb OMUCAHHBIN <«SI3bIK».

Cpenu TUIOTE3, KOTOPHIMU B DPA3HOE BpEMSI NBITAIUCHh OOBSICHUTb IPUPOAY STOMH
aHOMAaJIUM B paclpele/ieHUH SIPKOCTH paaMOM3Iy4eHUsI, 0COO0ro BHUMAHUS 3aCIyXHBaeT
TUIOTE3a BUAHOTO aHIJIMiicKoro * paguoactpoHoma bpayna. CornacHo 3Toii rumorese,
«I3bIK» — 3TO pajuMou3iyyaloniass o000JoYka CBEpPXHOBOM, BCIIBIXHYBIIEH OYEeHb
OMM3KO OT HAaC HECKOJbKO AECSITKOB ThICAY JeT Hazald. Tak Kak 3Ta obojiouka yaa-
JleHa Ha paccrosinie Bcero auiib 30 — 40 nk, To mpu ee JuHEWHbIX padmepax 30—40 mk
OHa J0JIKHA 3aHMMaTh OIPOMHYIO YacTh HeOockioHa. CKa3aHHOE MOSICHSIET cxema, MpHu-
BeJeHHAsl Ha puc. 29. Dra rumoTe3a CTaJIKMBAeTCsl ¢ TPYAHOCTbIO: HUKAKUX CJIEIOB OMNTH-

YyecKu HabJogaeMoil TYMAHHOCTU, KOTOPOi

Jborguma. JOJKHA OBITh pacluupsiomascss 000Ji04Ka

{&}ff‘%ﬁﬁi ' § CBEPXHOBOI, B 3TOif yacTu Heba HeT. Kpome

:: TOro, HEJAaBHO B IOXKHON 4acTh Heba Kak

8 OyaTro Obl Obula OOHapyxXeHa AeTalb pa-

EB: JUOU3ITYUYCHUA raﬂaKTlflKl/l, BE€CbMa HAIIOMU -

= Hawolas «i3blk». IIpucyTcTBUE B OJM3KUX

%'? t.ﬂ'?., Z&I" /ﬁ? _ﬂ'a okpecTHOCTsIX COJIHLIA HECKOJbKUX OCTaT-

KOB BCHBIMICK CBCPXHOBBLIX, BCIIBIXHYBIINUX

Pue, 290 Cxema, MoAacHROWAS BCHEILLIKY cheprnoroil 32 ITOCJEJIHUE HECKOJIBKO OECATKOB ThICAY

WBCLLL OKOJI0 (_'_u_'umn Cripasa QHHO pucnpeiencime JIeT, TPEACTABIseTCS BEChbMa MAaJOBEPOSIT-
PAAHOSPEOCTH OBOMOUMKH B THBHCHMOCTH OT Yraosoro

HaTea s 8 5 Keava HBIM. Ecin, HecMOTps Ha Bce yKa3aHHbIE

BbIllIe TPYAHOCTY, HaJbHEellIne uccienoBa-
HUS TIOATBEPIAT TUMnoTe3y bpayHa, TO yepe3 HECKOJIbKO ThICSY JIET MJIOTHOCTh KOCMUYE-
ckux jaydeir B mpenenax CoyiHeYHOU cucteMmbl yBeaumuuTcs pa3 B 10. MoxeT ObITb,
Jlaxe U HbIHEIIHsISl MIOTHOCTh KOCMUYECKHUX JIydell y 3eMI SIBJISIETCS aHOMaJIbHO BBICO-
KOU, HETUMUYHOMN IJISI «CPEIHUX» MEPUOJ0B IBOJIOLUMU XU3HU Ha 3eMIe...

MoxHO HamesiTbCsl, YTo B OJMKailiiem OyaylieM 3Ta yBJeKaTeldbHas 3araika Koc-
MUYECKOU (u3uku OyneT pelleHa MeTodaMM PEHTIeHOBCKOM, paauo- W ONTUYECKOM
aCTPOHOMMUHU *).

<> YacroTa BCMBIIIEK CBEPXHOBBIX MO COCEACTBY C NaHHOMN 3BE3M0N MOXET 3aMETHO
YBEJUYUTHCSI, €CAM 3Be3la MPOXOMMUT 4epe3 chupalbHblii pykaB lamaktuku. Crupaib-
Hble pyKaBa MPEIACTaBISIOT cO00M 007acTW MOBBILIEHHON KOHLIEHTPALIMM 3BE3l U MEX-
3Be3QHOI cpeabl. OHM BpallaloTCs BOKPYr LieHTpa [ajakTHMKU ¢ TOCTOSIHHON yIjo-
BOIi CKOpPOCTbIO, HE 3aBUCALIEH OT pacCTosiHUS 10 Hero. B To ke BpeMsi yrioBas
CKOpOCTb OpOMTaJbHOTO JABWXEHMs 3Be3d B [ajakThke MEHSETCS jc paccTosi-
HUueM R oT 1eHTpa NpuUOJM3UTENbHO o0paTHO IpomnopuuoHanibHo R. B TajmakTtuke
UMeeTCsl KOPOTallMOHHasi OKPYXHOCTb, Ha KOTOpOH 00e CKOpOCTM paBHbl. WMHTepecHo,
yro CoJIHLE HaXOAMUTCS KaK pa3 Ha 9Toi okpyxXHocTu. Ilo-Buaumomy, 3a BpeMs cylle-
cTBoBaHUs [anakTuku oHO He Oosiee yeM OAMH pa3 MPOLLIO Yepe3 CNUpajbHBI pyKas.
CousiHLIEe, TaK Xe KaK U ApYrue 3Be3lbl, HaXOAsIuecs BOJIU3M KOPOTAlIMOHHOU OKPYXKHO-
CTU U PACIOJOXEHHbIE BHE CMUPAIbHBIX PYKAaBOB, OTHOCUTEIbHO OoJjiee CBOOOAHO OT Ka-
TacTpo(UIECKOTo BO3AEUCTBUS BeIblliek cBepxHOBbIX. JI. C. Mapounuk u JI. M. MyxuH
BBIABUHYJM TUITOTE3Y, YTO KOPOTAIlMOHHAsI OKPY>XXKHOCTbh MOXET ObIThb CBOEro poja «Ilo-
SICOM XXM3HU» B Hallell U APYruX rajakTukKax, B KOTOPOM HauOoJiee BEpOSITHO BCTPETUTD
obuTaeMble, MJIaHEThl, TOX0XKe Ha Hamy 3emio <>.

*) HemaBHo ObLIO MOKa3aHO, YTO B O0MACTH «sI3bIKa» HaO/IOAAETCS MSATKOE PEHTIEHOBCKOE
13Jly4eHUE TOBBIIIEHHOW MHTEHCUBHOCTU. Tak Kak Takoe M3Jy4yeHHe XapaKTepHO AJs CTapbiX 000-
JIOYEK CBEPXHOBBIX 3Be3[, TO runore3a bpayHa TeM cambIM MOJyyusia Cepbe3HOE OOOCHOBAHME.



6. O6 26801H0UUU 2ANAKINUK

B rn. 4 paccmarpuBajicsi Bompoc 00 3BOJIOLUMM 3Be3d. TamM OBLIO paccKasaHo,
B YAaCTHOCTH, YTO KpacCHbIe TMTaHThI «COPAChIBAIOT» CBOM HapyXHble 00O0JIOYKH, TOCTE-
TMEHHO pacceuBalolIrecs: B MeX3Be3JHOM TpocTpaHcTBe. OcTaeTcsi OUeHb TJIOTHAsT ropsi-
yasi 3Be3la, KOTOpasi, OCTbIBasi, CTAHOBUTCS CHayaja OejlbiM, a B KOHIIE KOHIIOB —
«4epHBIM» KapaukoM. Bce ke B mpoliecce 3BONIONUM 3Be3/1a «BO3BpalllaeT» B MEX3Be3-
HOE€ MPOCTPAHCTBO 3HAYUTEJIbHYIO YacTh CBoeil Macchl. M3 aToro raza 0yayT oOpa3oBbI-
BaThCs 0OJIee MOJIONIbIE 3BE3/IbI, KOTOPbIE B CBOIO OYepe/ib TakKe OYAYT IBOJIOLIMOHUPO-
BaTh OMUCaHHBIM obOpa3zoM. CrenyeT eille pa3 MOAYEPKHYTh, YTO 3a BPEMs CYIIECTBOBA-
Hus [anakTUKU TOJBKO CPaBHUTCIIbHO MACCUBHBIC 3BC31bl YCIICJIU l'lpOl7lTl/l BECh CBOM
SBOJIIOLIMOHHBIA MYTh.

Ilpu xpyrooGopote BemiectBa B [lajmakTuke (IO cxeMe «MeX3BE3AHbINM rasz-->
-->3Be3Mbl --> 3BE3/IbI + MEX3BE3AHbI ra3») 3HAUUTEbHASI YACTh €r0 OCTAeTCs B 3BE3HOM
COCTOSIHUM B HeJApaxX «MEpTBbIX» OEJbIX KapJUKOB, HEUTPOHHBIX 3Be3] U, BO3MOXHO,
yepHbIX ObIp. Kpome Toro, n3-3a orpaHnyeHHOCTU Bo3pacTta [amakTuiku 3Be3/bl, 00pa3o-
BaBILKeECS aXe B CAMYIO PAHHIOIO 3MOXY €€ CYLUECTBOBAHMSI M MMEIOIIME MAaccy MeHblle
COJTHEYHOU, ellle He YCIEeNU «COWTU» C TJIaBHOU mocienoBaTeabHOCTU. CliegoBaTeNbHO,
OHU J1axXe «4aCTUYHO» HE YCIIeJU BEpHYTh B MeX3Be3/JHOE MPOCTPAHCTBO 3aTpayeHHOE Ha
ux obpa3zoBaHue BellecTBO. M3 cKa3zaHHOTO CledayeT, YTO KOJMYECTBO MEX3BE3AHOU
cpensl B [amakTuke AOJKHO MO Mepe ee pa3BUTUSI YOBIBAaTh. ODTO BaXXHBIN BBIBOJ
O HamnpaBJICHUU DPA3BUTUMA Hameit I'anaktuku. Ta xe TCHACHUUA B pa3BUTHUU JOJIKHA
OBITh U Y OCTAJIbHBbIX 3BC3OHbIX CUCTEM.

B npouecce kpyroo6opoTra MexX3Be3JHOTO ra3a HEMPEPbIBHO MEHSIETCSI €ro XuMuye-
CKHil COCTaB — OH «O0OTalllaeTCsl» TeIMeM M TSXeJAbIMU 3JeMeHTaMM. [Ipexae uem Bep-
HYTbCA B MEK3BC3JHYIO CpE€ay, rad MJIUTCJIBHOC BPEMs HaxXxoAWJICA B HEApaxX 3BE34 IIPpU
JOCTAaTOYHO BBICOKHX TEMIIEPATYPEC U NJaBJICHUU. B Hem NpoUuCXoanau TEPMOSAIACPHBIC PC-
aKIIMM BOOOPOAHBLIC U T'CJIMEBBIC. Ilo aToit NpU4YMnHEC XMMUYECKUIA COCTaB €ro MEAJIEHHO
MEHSLICS: BOAOPOJ MOCTENEHHO «BbITOpai», KOJIUYECTBO TeJIUsl POCIO0, BO3pACcTalo Takxke
KOJIMYECTBO TSXKeJbIX 3imeMeHToB. [locienHue OyayT oOpa3oBbIBaTbCS M3-3a peaklLUU

3*He— '2C, '?C+*He—~"°0

¥ JanpHeitmmx peakuuit "C u O ¢ mpoToHamm u HeiiTpoHamu. [lpy Takux peakumsax
OyIyT MpeuMyIIecTBEHHO 00pa3oBbiBaThbes u3oTombsl "C u 0.

OpHako HEOOXOAMMO MOMYEPKHYTh, YTO CaMble TSIXKEJIble JIEMEHTBl 3TUM CIOCOOOM
«TIOCTETNIEHHOrO HapallluBaHUs» 00pa3oBaTbcsl HE MOTYT. JleJlo B TOM, 4TO 1O Mepe Tako-
TO «pOCTa» si7ep MyTeM MPUCOETUHEHUSI K HUM HOBBIX HYKJIOHOB OHU C HEM30eXKHOCThIO
JIOJIXKHBI CTaTh HEYCTOUYMBBIMU SIAPAMU PAIUOaKTUBHBIX U30TOMOB HEKOTOPKIX dJIEMEH-
TOB. DTH sIipa pacnaayTcsl 10 TOro, Kak K HUM OyAeT MPUCOeAUHEH OYepeHOU HYKJIOH.
TeM camMbIM JaJIbHEUIINI MpoLIecC «YTSKEJEHUs» sapa MyTeM MOoCcIeA0BaTeJIbHOTO Mpu-
COEMHEHUSI HYKJIOHOB OY/lEeT OCTaHOBJEH.

I'me xe MoryT 00pa3oBBIBaTLCS CBEPXTSkKesble deMeHThI? [1o coBpeMeHHBIM Tpe.-
CTaBJIEHUSIM <«TUTJIEM», B KOTODOM «BapsITCS» 3TU B3JIEMEHTbl, MOTYT OBITb BCIBILIKU
cBepxHOBBIX. [lo-BuaMMOMY, MpU B3pbIBE TaKOW 3BE3/bl MPOUCXOIAT LEMHbIE peaKIiuu,
COIpoBOXalolecs: o0pa3oBaHWEM BechbMa 0OJIBIIOTO KoauyecTBa HeilTpoHoB. He uc-
KJIIOYEHO, YTO CTOJIb OOJIbIIOE KOTUYECTBO HEUTPOHOB 00ECMEeUUT MOCHEaYIOINiA 3axXxBaT
sSApaMU IBYX U Oojiee HEUTPOHOB, TaK UTO MPOMEXYTOUHBIE SIApa HE yCHeBaloT pac-
nacthcsl. [locye Toro kak Takue siipa ObICTPO 3aXBaTSIT OYEPENHON HEUTPOH, OHU CTAHYT
YCTOMYUBBIMU, U JadbHEUIINIT pocT uX OymeT yxe uATu 06e3 momex. Tak mMoryT obpa-
30BBIBATHCS DJIEMEHTHI BILUIOTH 10 TPAHCYPaHOBBIX.

B pe3ynbrare BCbIIIEK CBEPXHOBBIX B MEX3BE3HOE MPOCTPAHCTBO HEMPEPHIBHO MMO-
CTYMAIOT TSXKEJbIe U CBEPXTSIXKEJble 3JIEMEHThI, KOTOPbIe MOCTENEHHO MepeMelnBaloTCs
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C MEX3BE3IHbIM ra3oM. MBI BUAeIu, 4TO cBepxHoBble Il TMma — 3T0 Monombie mac-
CHUBHBIE 3Be3lbl. Tak KakK CKOpOCTb OOpa3oBaHUs TaKUX 3BE3[ U3 MEX3BE3MHOUM cCpeibl
CUJIBHO 3aBUCUT OT TUIOTHOCTM TOCHeqHEN (MMeIoTCs HEeKOTOpble OCHOBAaHMS I0Jarath,
YTO OHA MPOIOPIMOHATbHA KYyOY TUIOTHOCTH), TO Mbl MPUXOAUM K CJEIyIOIIEeMy WHTe-
pECHOMY BBIBONY.

Panbmie, korma B lamakTuke comepXaHUE MEX3BE3MHOTO Ta3a ObLIO 3HAUYUTEIb-
HO OoJjbllle, YyeM ceilyac, M CKOpPOCTb Tipoliecca OOpa3oBaHMsl 3Be3l W3 Hero Obuia
MHOTO BBIIlIE COBPEMEHHOI, CBEPXHOBBIE 3Be3lbl BCIbIXMBaIW ropasmo vamie. Crie-
IIMAJIbHO BBIMIOJIHEHHBIE pAcyeThl MOKAa3bIBAIOT, YTO KOTAa Bo3pacT [amakTuku ObLT
MeHbIlle | MJIpA JIeT, YacToTa BCIbIIIEK CBEPXHOBBIX Oblia mpumepHo B 100 pa3z Gonb-
e, 4YeM cenyac.

YuuteiBas 3T0 0OCTOSITENILCTBO, MOXKHO CAENaTh BBIBOM, YTO 3a BCIO MCTOPUIO pa3-
BUTUS [alaKTUKU B HEWl BCTIBIXHYJIO MPUMEPHO | MJIpI CBEPXHOBBIX 3B€3[. DTOrO KOJIM-
yecTBa Kak OyATO Obl IOCTATOYHO JJisi OOBSICHEHUsI HAOJIOHaeMOro COJEpXKaHUs Tsi-
XKEJBIX W CBEPXTSIKEIBIX 3JIEMEHTOB B MEX3BE3JHOM ra3e W 0Opa3oBaBIIMXCS U3 HETO
B pa3HOE BpeMsl 3Be3[ «BTOPOTro MOKOJEHUsI». B TO ke Bpems 3Be3lbl, 00pa30BaBIIIMECS
B anoxy GopmupoBaHus [anakTuku (310 cyOKapjaWKKU W 3BE3[bl, BXOASAIIME B COCTaB Illa-
POBBIX CKOIUIEHMI, MacChl KOTOPBIX MEHBIIE OJHOI COJIHEYHOI), COXpaHWJIM, IO KpahHen
MEpe B CBOMX HAPYXHBIX CIOSIX, «[I€EPBOHAYATBbHBIN» XUMUUYECKUN COCTAB MEX3BE3THOM
cpelpl, U3 KOTOpOW OHU oOpa3zoBaiuch. W NEeUCTBUTENBHO, Y TAKUX 3BE3[ «IEPBOTO TO-
KOJIEHUST» OTHOCUTEIbHOE CONEPKAHUE TSIKEJBIX 3JIEMEHTOB B AECSITKU Pa3 MEHbIIE, YeM
y CosHlla, KOTOpOE SIBJISIETCS 3BE3[0i «BTOPOTO MOKOJeHUs». TakuM oOpa3oM, HabIo-
JAEMbIE XapaKTEPHBIE Pa3IWYUsI B XMMUYECKOM COCTaBE 3BE3J INIABHOW MOCIENOBATEb-
HOCTU U CyOKapJMKOB, O KOTOPBIX LIJIa peub B TJI. 2, HAXOJSAT €CTeCTBEHHOE OO0bsICHEHUE
B paMKax oOllIeil KapTUHBI HENPEepbIBHOTO OOOTallleHUs BellecTBa [ajakTUKU TSKeIbIMU
3JIEMEHTaMU.

o cux mop peyb IjIa MPEeUMYIIECTBEHHO O Halleill 3Be3qHoil cucrteMe [anmakTtuke.
O61mue ceeneHus o Haieir [amakTuke, a Takke O APYrUX TrajlakTUKax yxXe U3Jarajiuch
B IEpBOii TIaBe. 31eChb Mbl OCTAHOBMMCSI Ha MOP(OJOTMYECKUX pa3IuvusIX MEXIy rajak-
tukamu. [TogoOHO TOMy Kak Obia B CBOE BpeMsl pa3paboTaHa KjlaccuduKanus 38e3/, oc-
HOBBIBAIOIIASICSI HA MX CIEKTPax W CBETUMOCTSX W HAIEAIIasl CBOE BBIPAXEHUE B 3HAMe-
Hutoil mumarpamme [epmmmpynra — Peccenma (cm. puc. 15—17) 6bu1 KitaccuguIIIpoBaH
U Mup rajaktuk. M3BecTHo, uTO Kiaccudukanus — 3TO MEpBbIA IIar K MO3HAHUIO 3aKO-
HOMepHOCTel npupoasl. BcmomHuM, Hampumep, JIMHHeeBCKy1O Kilaccu(bUKALIUIO XKUBOT-
HOro M pactutenbHoro Mupa. [locrmemyroniee pa3BuTME HAyKu OPUBOAUT K Oojnee miy0bo-
KOMY MOHMMaHUIO YUCTO IMIUPUYECKOU kimaccudukanuu. Harnpumep, TOJIbKO CIyCTs
~40) ner ObLT MPaBUJIBHO TOHSAT 3BOJIOLMOHHBIA CMbICT auarpammbl [epiimnpyHra —
Peccena.

OO61enpuHsiTas Kjiaccupukanus rajakTuK ObUla MpeaioXeHa BEJIUKUM aMepUKaH-
CKMM acTpoHOMOM Xa06yoM erie B 20-x romax Hamero ctojietus. OH Xe HEMHOTO T03-
K€ OTKPBLT 3HAMEHUTOE «KPacCHOE CMENIeHNE» B CIIEKTpaX rajlakTukK (CcM. TI. 1), BbITeKalo-
1ee W3 pa3BUTOM HECKOJIbKMMM TOJaMU pPaHbIIE KOCMOJOTMYECKOU TEOpUM BBIIAIO-
merocst coperckoro MaremMatuka A. A. @punmana. Takum o6pa3om, He OyIeT npeyBennye-
HUEeM cKa3aTh, 4TO Xa001 OTKpbUT MeTraraqakTUKy — BOT yXe JCHCTBUTENBHO camoe
60NMbIIOE OTKPHITUE B UCTOPUU HAYKHU...

CornacHo Xa00:1y rajgakTUKM AEIATCS Ha TPU OCHOBHBIX THWIIA: a) 3JUIAINITUYECKUE,
0) crniupajibHble, B) HenpaBuibHble. DoTorpadun TUMMUYHBIX MPEACTaBUTENEH BCeX Kiac-
COB TaJIaKTHUK TIpUBENeHBbI Ha pUC. 6. DIUIMNTUYECKUE TalaKTUKU («E-rajaktuku») mpen-
CTaBJISIIOT €O00i cepousbl C Pa3HOU CTETIEHBIO CIUIFOCHYTOCTM U C OOJIBIIONW KOHIIEH-
Tpalueir sSpKocTd K HeHTpy. Kak mnokasaim mocienyromue CHeKTPOCKOMAYeCKre
HCCIIENOBaHUsI, E-raJlakTUKM COCTOSIT M3 OTPOMHOTO KOJIMYECTBA CTapbIX 3BE3[ Majoi
Macchl C M30BITOUHBIM CONEpXaHWEM Bomopona. Takoil ke MpUPOAbl 3Be3Nbl, 00pa3ylo-
mue chepuyeckyro cocrtapisionryo Hameidl [amaktuku (cMm. . 1).
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CrniupasnbHble TaJlakKTUKU («S-rajlakTUKW») Hapsay co cdepuyeckoil 3Be3IHOI cocTa-
BJISIIONIEH XapaKTepu3yloTCs HaJIMYMeM HECKOJbKMX CMUPaJbHBIX DPYKaBOB He-
TIPaBWJIBHOM, KJIOUYKOBATOM CTPYKTYphl. XOTSI CyMMapHas Macca 3TUX PYKaBOB B COTHU
pa3 MeHblle Macchl «CchepUyecKoil COCTABMSIONIEH» COOTBETCTBYIOIIEN TrajakTUKU, OHU
PEe3KO BBIAEISIOTCS M3-3a MPUCYTCTBUS 3HAYUTEIBHOTO KOJIMYECTBA MOJIOIBIX MACCUBHBIX
3BE3[ BBICOKO CBETMMOCTH. OTU 3BE3[bl HEMPEephIBHO 00pasyloTcs K3 OO0JIAKOB MeEX-
3BE3IHON Ta30MblIEBON Cpelbl, KOHLIEHTPUPYIOIIEHCS K TJIOCKOCTH, B KOTOPOU Jiexar
crnupalbHble pyKaBa. 3aMeTUM, 4To y E-rajakTuk cojepkaHue MeX3Be3JAHOTO rasa B co-
THU U THICSYM pa3 MeHblle, yeM Yy S-rajaktvk. [lostoMy rmpolecc 3Be3n000pa3zoBaHMs
B E-ranakTukax npakTU4YeCKU AAaBHO YK€ MpeKpaTuics.

HakoHen, HenpaBuJibHbIE TaJaKTUKU XapaKTepU3YyIOTCS CBOeW HeperyssipHolt ¢op-
MO M CpaBHUTEJIbHO Mayioii Maccoil. Kcratu, mo cBoeii Macce (ompemensieMol KOJIMde-
CTBOM HaXONSIIMXCS B HUX 3Be3[) TrajJakTUKHU pa3inyaloTcs B BeCbMa LIMPOKUX Tpeae-
nax. Hama Tanaktuka c ee maccoit B 10" CONHEYHBIX Macc MPUHAMIEKNT K YHUCTY
rurantoB. TymanHocTh AHmpomensl (M 31), Kak yxe ToBopwioch B TJI. 1, mMeeT mpu-
OMM3UTENbHO B TpU pasa Oosbliyio maccy. [loxanyit, camoit GOJbIIOI W3 M3BECTHBIX
Macc obfagaeT 3HamMeHuTas rajaktuka M 87, Haxopsiuascs B LIEHTPaJbHOW 4acTU CKO-
MJIeHus TajakTuk B co3Be3nuu [lesbl. [lo-BummmoMy, Macca 3TOM TrajlaKTUKU B COTHIO
pa3 mpeBbilaeT Maccy Hauieir [anaktuku. Ha npyrom momtoce HaxoAsTcsl KapJauKOBBIE
rafakTHKy, Macchl KOTopoit ~ 10’ CONHEUHOIii, 4TO TOJBKO B HECKOIBbKO IECATKOB pa3
0oJibllle Macchl 111aPOBBIX CKOTLIEHUH.

Hapsay ¢ maccoit BaxkHeiileit XxapakTepUCTUKOM TalaKTUKU SIBJISIETCS Mepa ee oce-
BOTO BpallleHUs1 — BpalllaTeJbHbIi MOMEHT Ha €AMHUIlY Macchl. Mepa BpauleHus: y E-ra-
JAKTUK TOpa3go MeHblne, 4eM y S-ramakTuk. OueHb MelieHHoe BpaiueHue E-ramak-
TUK HE MOXET OOBSICHUTh WX HaOMI0JAEMYI0 SJTUNTUYHOCTh, T. €. CIUTIOCHYTOCTb,
nonoOHO, HarpuMep, TOMY, KakK OeUCTBMEM LEHTPOOEXHOU CHJIBI MOXHO OOBSICHUTH
CIUTIOCHYTOCTh 3€MHOTO 1l1apa y momocoB. [lo-BuauMoMmy, CIUTIOCHYTOCTh E-ramaktuk
00BSICHSIETCSI CAMUM XapaKTepOM 3BE3AHBbIX IBUXEHUI B TaKUX rajakTukax. B mpoTuso-
TMOJIOKHOCTh 3TOMY BJIMSIHME LIEHTPOOEXHOW CUJIbl Y CPAaBHUTEJIBHO OBICTPO Bpalllaio-
LIUXCS PYKABOB S-TaJaKTUK BecbMa cyllecTBeHHO. ClienyeT MOAYepKHYTh, YTO pasivuyuus
Mexnay E- u S-ranaktukamu He SBJISIIOTCSI 3BOMIOIUMOHHBIM 3(dekToM. IpyruMu ciosa-
MU, TAIAKTUKU pOXaatoTcs 1nbo Kak S, 1ubo Kak E, u B mpoiiecce 3BONIOLUM TUIT TajlakK-
TUKU coxpaHsieTcd. CTpyKTypa TrajakTUKW OIpeesseTcsl HavyajJbHbIMUA YCIOBUSIMU €€
00pa3oBaHUs (HaNpuMep, XapaKTepoM BpallleHUs TOTO CTyCTKa rasza, U3 KOTOpPOTO OHa
o0Opa3oBayach).

B Hacrosiiee Bpemsi UMEIOTCSl YK€ JOBOJBHO XOpOULIO pa3paboTaHHble MOJEIU Tpe-
BpalleHUs1 OTPOMHOro o0JaKa rasa, CXXMMAloLIEerocst B pe3yibTaTe AEHCTBUS 3aKOHa BCe-
MMPHOTO TATOTEHMS CIIEpBa B MPOTOTraJlakTUKY, a TTOTOM B rajakTuky. [loctpoeHue Ta-
KUX MOJeNell O0Kas3ajJoch BO3MOXHBIM TOJbKO Ojiarofapsi BBEIECHUIO B  MPAKTUKY
HCCIIEAOBAaHUM OBICTPOACHCTBYIONINX 3JIEKTPOHHO-BBIUMCIUTEAbHBIX MaiuH (BBM).
B camom Hauane ciemyeT MpeACcTaBUTb cebe OTPOMHBIN Ta30BbIA Iap, CXUMAIOUIUICS
MO0 3aKOHY CBOOONHOrO maaeHus K ULeHTpy. [lepBoHayanpHasi TemrepaTypa 3TOro rasa
MoOrJia ObITh JIOCTATOYHO BBICOKOW, OBICTPO yMeHbILIANTach, MPUYEM M3-32 TPABUTALMOH-
HOW HEYCTOMYMBOCTH OOPa30BBIBAJIMCH OOJIBIIMX Pa3MEPOB CTYILIEHUS, 3BOJIOLMOHUPO-
BaBIlIMe B oOnaka. biaromapst 6ecriopsiiOUYHbIM JBUXEHUSIM, 3TU 00Jlaka CTaJIKUBATUCH,
YTO BEJIO K MX JajbHelleMy yrloTHeHruo. Ha aToM 1OBOJBbHO paHHEM 3Tare 13 obJa-
KOB CTaJlM 00pa30BbIBaThCS 3BE3/Ibl «[1€PBOTO MOKOJNeHUst». Hanbonee MaccuBHbIE U3 HUX
yCIeBaay MPO3BOJIOLIMOHUPOBATH 3a70JITO 0 TOTO, KaK MPEeKpaTUIOoCh CxKaTue MpoTora-
JNaKTuK. B3pbIBasch Kak CBEPXHOBbIE, OHU 00OOTrallaayd MeX3BEe3IHYIO Cpely MeTallaMu.
ITo aToit mpuuMHe 3Be3/bl CAEAYIOIMX MOKOJEHU UMeNd yXe NPYroil XuMUYeCcKUil co-
cTaB. DTO MPUBEJIO, HAMPUMEP, K TOMY, YTO 3Be3/bl BOJIM3U IEHTPA IJUIMITUYECKUX Ta-
JNaKTUK Oosiee OOraThl TSXKEJbIMU 3JIEMEHTAMU, YeM Haxojsliuecs Ha mnepudepuu, yTo
Kak pa3 u Habmomaercs.
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OO6pucoBaHHas ceilyac KapTWHA 3BOJIOLUK OTHOocuTcd K E-ramaktmkam. B mpoto- S-
rajJjakTHMKax 3Be3noo0pa3oBaHue LUIO MeajeHHee. [loaTomMy B HMX cMor 06pa3oBaThCs
ra3oBbIil IUCK JOBOJbHO 3HAYMTENBHOM MacChl. DTOMY CIIOCOOCTBOBATIO TaKXe ITOBOJIb-
HO OBICTpOE BpallleHWe IMPOTO- S-TalaKTHK, IPEMITCTBYIOIIee CTEKaHWIO BCEro Trasa
B 00J1aCTh siipa U TIPEBpallleHUIO €ro TaM B 3Be3abl. JpyruMu cioBamMu, BpallleHHUE MpO-
TOTaJIaKTUK YMEHbIIIAET CKOPOCTh 3BE31000pa30BaHUS.

PesloMupyst, MBI MOXeM CKa3aTh, YTO pa3Hble TUIIbI TaJaKTUK MPOMCXOAST OT IPO-
TOO00JIAKOB C Pa3HBIMU TUIOTHOCTSIMM M Pa3HbIM Pa3bpOCOM CKOPOCTEH BHYTPEHHUX IBU-
xeHuit. B yactHocTH, E-ramakTukm oOpasoBaiuch u3 0ojiee IJIOTHBIX OOJIAKOB rasa, Ha-
XOJISILErocss B COCTOSHUM JOBOJBHO OBICTPOTO OECMOPSIMTOYHOIO JIBMXEHUS. OTUM,
B YaCTHOCTH, OOBSICHSIETCSI, TTIOUEMY «DOraThie», CPAaBHUTEIbHO IUIOTHBIC CKOILICHUS Ta-
JAKTUK COIepXaT MPEeUMYILIECTBEHHO E-rajakTuku, B TO BpeMsl KaK B <«OEIHBIX» pa3pe-
KEHHBIX CKOIUJIEHUSIX HaOM0daloTcd MpeuMyllecTBeHHO S-ranaktuku. Korma ke mpowc-
XOOWJ BaXHEUIIMH IIpolecC IpeBpalleHUs OTPOMHBIX CXMMAIOIIMXCS 00JaKoB rasa
CHauaja B IPOTOrajllaKTUKM, a 3aTeM B rajnakTuku? HecoMHeHHO, 3TO ObLIO OYeHb JaB-
HO — Jaxe MO aCTPOHOMMUYECKUM MaciuTabam. BospacT ramakTuk (BO BCIKOM Cilydae, MX
MOJABJISIONIEr0 OONBIIMHCTBA) TPAKTUYECKU paBeH Bo3pacTy BceneHHoi. DTo o0O3Hauaer,
YTO rajakTUKU 00pa3oBalMCh TOrda, Korma BceneHHas Obuta coBceM ellie roHOM. Hinke
MBI YBUAMM, UTO BEJIMUMHA KPACHOTO CMEILEHMS ISl HamboJjiee yAaleHHBIX M3 HabIIo-
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rae R, u R — xapakTepHble pa3Mephl pacmupsmouieiica BeeneHHoil B amoxy, xorga Obuia
HU3Iy4YeHa HabMomaeMas ClieKTpaJbHasl TUHUS, U-B COBPEMEHHYIO 3110Xy. MBI BUAMM, 4TO
B Ty OTHAJIEHHYI0O OT Hac 3IOXY pa3Mephl pacuiupsiomeiics BceneHHoil ObutM mpuOIn3m-
TEJbHO B IISTh pa3 MEHBINE, YeM ceiyac. A Beldb TaJlaKTUKM OOpa30BaIMCh €Ile paHbIIe.
Korga xe?

B crnenylomeit rmaBe Mbl yBuauM, uto npu z ~ 1000 HUKaKMX raJakTUK Bo BcenmeH-
HOI emle He ObUTO. 3HAUUT, CKOpee BCero, OHM 00pa30BalMCh rae-to Mexay z = 10 u z =
= 100. CpenHss IWIOTHOCTh BcemeHHoit Torma 6puta B 10° — 10° pas Gomblue coBpeMeH-
Horo 3HaueHusA. M BooOmie BcemenHas Oblia coBceM HemoxoxXa Ha HBIHeIIHIO. M enBa
I He BEeIWYaMIIMM JOCTIDKEHWEM HayKM SIBJSIETCS TO, YTO MBI MMEeM celiyac peasbHeil-
LIYI0 BO3MOXHOCTh «3arjISHYTh» B JajeKoe Ipolioe BceneHHOM, Korma oHa Obuia CO-
BceM emie oHOW. OO0 3TOM OymeT MATH pedyb B CIEAyIOIIei IJaBe.

OnucaHHas cXeMa 2BOJIOIMHU 3BE3IHBIX CHCTEM II0 Mepe NallbHEMIIero pa3BUTHUS
acTpOHOMUM OyIeT YTOUHSTHCS M Bce Oojiee W Ooliee KOHKPETU3UMPOBAaThCsI. MHOIHMe BO-
MPOCHI, CIoAa OTHOCSIINECS, elle MaJeKo He SICHBI M OXMIAIOT CBoero pemeHus. U mpe-
XJIe BCEro — 3TO MpobOiieMa TaJakKTUYecKuxX simep. o CpaBHUTENBHO HETABHETO BpPEMEHU
Ha 3TU caMble ILIEHTpaJbHbIE OOJACTU CHUPAIbHBIX W SJUIUNTHYECKUX 3BE3MHBIX CHCTEM-
raJjakTHK He 00pallanoch JOJIKHOTO BHUMAaHUS. ACTPOHOMBI IpeAoaraiu’, 4To 310 —
MPOCTO HeOOJIbIINE 00JACTU C BeChbMa BBICOKOW IUIOTHOCTHIO 3Be3d. Iloxanyii, mepBbIid,
KTO 00paTuj BHMMaHHE Ha HETpUBHUAJbHBIE, KAUECTBEHHO CBOE€OOpa3HBbIE CBOMCTBA Ta-
JaKTU4YeCKUX smep, Ob1 akageMuk B. A. AMOapuymsH. B mocinegHue rompl HaKOIMIICS
OTPOMHBIM HAOMIONATEIbHBIM MaTepuan, KacalolIMiiCs TaJaKTWUYeCKUX saep, KOTOPBIi
IEeNCTBUTEILHO ITOKA3bIBAET, YTO OHM WUTPAIOT OTPOMHYIO pOJIb B 3BOJIOIMM TalaKTUK.
CaMbIM yOMBUTEIBHBIM DPE3yJbTaTOM 3TUX HAOMIOAEHUN, KOTOPHIE IIPOBOAMINCH BO
BCeM IMalia3oHe IIKabl 3JeKTPOMarHUTHBIX BOJH — OT PaauMo N0 PEHTTEHOBCKUX, SBU-
JIOCh OTKPHITUE AaKTUBHOCTHM saep. DTO OTKPHITHE (KaK M BCIKOE OTKpPHITHE) OBLIO
HeoxumaHHBIM. [Ipeamonaranoch Bceraa, yTo raJjakTUUeCKUe sapa — 3TO IMPOCTO CKOILIE-
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HUSI COTEH MUJUITMOHOB 3Be3JI, MOTPYXEHHBIX B MEX3BE3IHYI0 cpeny. [Ipu Takoit KapTuHe,
KOHEUHO, HEe MPUXOIUTCS OXMIaTh, YTO MOLIHOCTb M3JIyYeHUS SiApa Ha Kakoil-Imbo BO-
JIHE MOXET 3aMETHO M3MEHHMThCS 3a CKOJIb YrOJHO [UIMHHBIA TMPOMEXYTOK BpPEMEHM Ha-
OyofieHUid (HampuMep, COTHIO JieT). MeHSTbCSI MOXeT W3JIydeHue KakKou-J1ubo OmHOM
3Be3/lbl, HO YCPEJIHEHHAs 10 TMIaHTCKOMY KOJMYECTBY 3Be3]l MOIIHOCTb M3JIyUYEeHUS I0JI-
>KHa, Ka3ajJoch Obl, OCTaBaTbCs MOCTOSIHHON. M1 BOT OKa3bIBaeTCsl, YTO KaK OMNTUYECKOE,
TaK U 0COOEHHO PalMOU3IydeHUE HEKOTOPBIX TaJaKTUYECKUX SIAEP MOXET 3aMETHO U3Me-
HUTBCSl 32 HECKOJIbKO MECSLIEB U Jaxe Heaeab! DTO O3HayaeT, YTO B TEYEHUE CPABHU-
TEJIBHO KOPOTKOTO TPOMEXYTKa BPEMEHM I10 KAKMM-TO TPUYMHAM OCBOOOXIAETCS TIM-
FaHTCKO€ KOJIMYECTBO SHEPIMM, B COTHU pa3 IpeBbILIAIONIEe TO, KOTOPOE OCBOOOXKIAETCS
MpY BCIBIIIKAX CBEPXHOBBIX. Takue siipa MOJyYMIM Ha3BaHME «aKTUBHBIX», a COBOKYII-
HOCTb TPOLIECCOB, MO-BUIMMOMY, B3PBIBHOTO XapakTepa, MPUBOAsIIAsS K OCBOOOXIECHUIO
CTOJIb OTPOMHOIO KOJIMYEeCTBAa 3HEPIUM, IOJy4yMsia HECKOJbKO HEONpeaeleHHOe Ha3BaHUe
«aKTUBHOCTb» siiep. 1o cyuiecTBy, mpupoaa akTMBHOCTHU siiep TajJakKTHK elle He MOHSTA,
XOTSI OTAEJbHBbIE CTOPOHBI 3TOTO I'PAHAMO3HOTO SIBJIEHUS ceivyac yXKe MOXHO OCMBICIMTD.
Crenyer MOTYEPKHYTh, YTO AKTUBHOCTh HAOJIONAETCSl TOJbKO Y BeCbMa HE3HAYUTEIbHOM
yacTu saep rajakTuk. Ilomapisioniee OOJBIIMHCTBO MX (B YaCTHOCTM, snpo Hamiei [a-
JIaKTUKU) U3J1y4aloT CTPOTo MOCTOSIHHO W BIIOJIHE 3aCJyXWJIM Ha3BaHMUE «CIOKOMHBIX».
HaGmoneHus roBopsiT, 0HAKO, O TOM, YTO 3TO «CIIOKOMCTBME» HE MPOAOJIKAETCS BEYHO.
BynkaHbl Ha 3emie B TMPOMEXYTKM BPEMEHU MEXAYy U3BEPXKEHMSIMM TOXE MOXHO CYM-
TaTh CIIOKOWHBIMU... TOUHO TaK Xe M rajakTudeckue siapa Mmocjie AJIUTE]bHOTO Mepuona
«CTIOKOMCTBHUSI» (MCYUCISIEMOT0, MOXET ObITh, MPOMEXYTKAMU BPEMEHU B NECSITKU MUJI-
JIMOHOB JI€T) MCIIBITBIBAIOT CPAaBHUTEIbHO KPAaTKOBPEMEHHbIC, IJIUTEIbHOCTbIO B THICSIUM
Y IECATKHU THICSY JIET, TIEPUOAbl aKTUBHOCTU. TakuM 00pa3oM, siBICHUE aKTUBHOCTU SIIEP
HOCUT «IOBTOpsIOIIMIicsA» xapakTep. OQHAKO cieabl KpaTKKUX, HO OYpPHBIX MEPUOAOB aK-
TUBHOCTM TaJaKTUUECKUX SIEpP MOXHO HaOJI0IaTh UIMTEIbHOE BpEeMsl IMOCJIe TOro, Kak
aKTUBHASl <«BCIIbILIKA» 3aKOHYMJIACK.

Oco0eHHO Brieyatsiiolle aKTUBHOCTD siAep MPOSIBASET cedsl B paauoauanasoHe. Eine
B 1946 r. Ha 3ape pagMOaCTPOHOMHUM ObUIa OTKPBITA MepBasi rajakTHKa, SBJISIOIIASICS
MCKJIIOYMTEIbHO MOIIHBIM MCTOYHMKOM DPAagMOU3NYyYeHUSI. DTO — 3HAMEHUTBI OOBEKT
Jlebenp A. B Hacrosiiee BpeMsl YMCJI0 U3BECTHBIX 3aHECEHHBIX B KaTaJor paliMOUCTOYHU -
KOB, Haxonsuiuxcsi B Metaranaktuke, npeBocxoaut yxe 10000. Bce oHu sBasiioTCsl ra-
JAKTUKaMM, IO KakKMM-TO MPUYMHAM CUJIbHO M3AyYalollMMU B paauofurasoHe. Takue
00BEKTHI MOJIYUMJIM Ha3BaHMUE «paauoranakThk». Hamra lamakThka Takxke u3jiydaeT pa-
JIUOBOJIHBI, HO MOIIHOCTbh 3TOT0 M3Jy4yeHUs («pagroCBETMMOCTb») Y Hee B JACCATKU U CO-
THM ThICAY pa3 MeHblIe, YeM Yy paauorajakTuk. BooOlie ciemyeT 3aMeTUTbh, YTO BCE ra-
JAKTUKW U3JIy4aloT B TOM WJIM WHOM CTENEHM PaAMOBOJHBL. Y pajMorajakTHUK, OJHAKO,
3TOT MPOIECC BbIpaXkeH OCOOEHHO CHUJILHO.

Kax HazexXHo yCTaHOBJIEHO, HEMTOCPEACTBEHHOM MPUYMHOM PaguoOU3IyYEHUSI U «HOP-
MaJIbHBIX» TaJlaKTUK (BpOIdE Halleil), U «paJuOTIaKTUK» SIBJISETCS HaJIUYMe TaM OrpoM-
HOTO KOJMYECTBA KOCMUYECKUX JIyueil, KOTOpble NBUXYTCS B Oojiee MM MEHEe CUJIbHBIX
MEX3BE3[HbBIX MAarHUTHBIX MOJsAX. LleHTpaJbHBIM BOMPOCOM SIBJISIETCS MPOUCXOXACHUE
9TUX KocMMueckux Jydeit. Eciu B Haimeit [amakTuke oHM 0Opa3yloTcsl NMpU «pacIulbiBa-
HUM» B MEX3BE3[HOI cpele TYMaHHOCTEl — OCTaTKOB BCIBIIIEK CBEPXHOBBIX (KOTODBHIE,
KaK Mbl BUJIEJIM B TIPEAbIAYIICH IaBe, «HAUMHEHbI» KOCMUYECKMMU JIyyaMu), TO B Cliyyae
pamMoraiakTuk jaeno obcrout uHaye. CBEPXHOBBIX 3Be3J TaM SIBHO HE XBaTaeT MJisl TOTO,
4yToOBl 00pa3oBaTh OYEHb YX OOJbIIOE KOJUYEeCTBO KocMuyeckux Jyueir. I[lociaemHue
00pa3yloTcs Mpu ropasno 6ojiee MOIIHBIX Mpoleccax B3PbIBHOT'O XapakTepa, MPOUCXO0asi-
KX B siIpaX B MEPUOAbI MX BBICOKOW aKTUBHOCTHU. OOGBIYHO PENSITUBUCTCKME YACTHUIIBI
BHIOPACBHIBAIOTCS U3 SIIEP B BUJAE JBYX OrPOMHBIX OO0JIAKOB, pa3jieTAlOIIMXCS B pa3HbIC
CTOPOHBI U CPAaBHUTENLHO OBICTPO (32 «KaKWe-HUOYAb» COTHU THICAY JIET) MOKMIAIOIIUX
npeaesbl rajakTuku (cM. puc. 33 B cienywolieil riaBe). B KOoHIle KOHIIOB OHU pacceu-
BAlOTCS B MeXrajJakTM4ecKoM TMpocTpaHcTBe. HaOmromaiorcs ciydyam, Koraa OKOJO
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raJaKTMKW BUIOHBI [[Ba <«CTapbiX», BECbMa TMPOTSKEHHBIX, TIOYTH  PACTUIBIBIIUXCS
obJ1aka M OTHOBPEMEHHO IO 00¢ CTOPOHBI sapa IBa HEOONBIINX, OYEHb SIPKUX, «MOJIO-
Ieix» objaka (puc. 30). DT0 HAISIOHO IEMOHCTPUPYET <«IIUKJIMYECKMf» XapaKTep aKTUB-
HOCTH SITIED.

CyllecTByeT Kilacc rajlakTUK, KOTOPBI B TIOCIEAHUE TOABI MPUBJIEKaeT K cebe 0co-
0oe BHMMaHHME acTPOHOMOB. Peub MIET O TaK Ha3bIBaeMBIX «CeW(PEepTOBCKUX TallaKTH-
Kkax». [lociemHue TpeacTaBIAIOT OO0 Oojiee MW MeHee HOpMalbHBIE CIUpajbHbIC
raJJaKTUKU, HO TOJbKO C OYeHb SIPKMMM M BeCcbMa aKTUBHBIMU stapamMu. CHEKTpHI IMO-
CJIEIHUX YKa3bIBAlOT Ha HAJIMYME TaM B CPABHHUTEJBHO MaJoOMl MPOCTPaHCTBEHHOM 0O6Jia-
CTU JOBOJILHO TIOTHBIX OOJAKOB TOpSYEro rasa, OECIOpSIOYHO MBMXKYIIMXCS C Of-
POMHBIMH CKOPOCTSIMM B HECKOJIBKO THICSY KM/C. DTO CBUAETENBCTBYET O MOIIHOM
BBIOpAChIBAHWUY Ta30BBIX CTPYW W3 SiIep TaKUX TaJaKTUK. M3nydeHue ¢ HenpepbIBHBIM
CITEKTPOM YacCTO ObIBA€T MEPEMEHHBIM M MMEET Ty Xe TMPHUPOIY, YTO ONTHYECKOE M3IIY-
yeHne KpaGoBuUmHONM TyMaHHOCTM (CM. TPEABIOYINYIO TJaBy). ODTO O03HAYaeT, 4YTo
TaM WIET MOIIHAs TeHepalus KOCMWYECKUX Jydeid.

IpumepHo 1 % Bcex cHMpalbHBIX TallaKTHUK SIBJsETCSl ceiiepToBckuM. Bcee roBoput
0 TOM, UYTO Ceii(epTOBCKUE TalaKTUKKM — 3TO OoJjice MM MeHee 4acTO TMOBTOPSIOIIMICS
9Tall B Pa3BUTMM HOPMAJbHBIX CITUPATBHBIX TaJaKTUK. MBI MOXeM ellle cKa3aTb, YTO 3TO
HOpPMaJIbHBIE TaJJaKTUKU, Y KOTOPBIX Siipa HAXOISATCS B aKTMBHOM COCTOSIHUM.

BriosiHe BO3MOXHO M Jaxe BecbMa BEpOSTHO, YTO MHOTO MWJIJIMOHOB JIET Ha3sal
SIIpo Harmiel [alakKTUKK ObLIO «CcefhepTOBCKMM», T. €. akTUBHBIM. Tak kak CoJHIle U BCs
Hallla TJIaHeTHasl CUCTeMa HaxXOISATCS OYeHb OJIM3KO OT rajJaKTMYeCKOW TUTOCKOCTH, TIe
MHOTO KOCMUYECKOM TMbIIU, MbI HE MOXEM METOJIaMK ONTHYECKOM aCTPOHOMUU HaOJIo0-
nath sapo Hameit [amaktuku. OgHAKoO B pamuo- W HMHGPAKpacHOM JHamNa3oHe 3TO
OKa3bIBaeTcsl BO3MOXHBIM. Ha puc. 31 mpuBeneHO «pagron3obpaxkeHne» 00JIaCTH Tajlak-
TUYeCKOro IeHTpa. KOMMakTHBI MCTOYHUK padmepamu B 10 CeKyHI IyrM B LEHTpe
puc. 31 u ectb ssnpo Hamieir amakTuku. Tak KaK OHO HAXOAMTCS OT HAaC Ha PACCTOSTHUM
okosno 30000 cBETOBBIX JIET, €ro JIMHEWHBbIE pa3Mepbl OKAa3bIBAIOTCS MEHbIIE OJHOTO
napceka. HemaBHue paarioacTpoHOMUYECKKMe HAONMIONCHMs TOKa3ald, 4TO B IIEHTpe sapa
MeeTcs ellle MeHbIllee 06pa3oBaHue, pa3Mepbl KOTOPOTO MEHbIIe HECKOJIbKUX THICSTYHBIX
mapceka. Ilo BceM Mpu3HakKaM B HacTosiIee BpeMs siqpo Haiiedl [alakKTUKU «CIIOKOMHO»,
XOTSI CJIebl €r0 JOBOJIBHO BBICOKOM aKTMBHOCTHM B TPOILIOM MOXHO M ceifdac Habio-
IaTh B BHAE Ta30BBIX CTPYW, MOAHMMAIOIIUXCA HaI TUIOCKOCThIO ['alakTMKM Ha paccTos-
HUE B HECKOJIBKO COTEH Mapcek.

HHTepecHO, YTO rajJakKTUYecKoe SIIPO TaKXkKe SIBISeTCS MCTOYHUKOM MH(GPaKpacHOTo
M3Ny4eHUs. YTIOBBIE pa3Mephl 3TOr0 MCTOYHMKA 10 CeKyHI Iyrw, T. €. TaKhe Xe, KaK 1
y COBMANAOIETr0 ¢ HUM PaauoMCTOYHUKA. M3-3a OTpOMHON BETMYMHBI TTOTJIOMICHUS CBe-
Ta MEX3BE3THOUM TBUIbI0 ONTHYECKOe W3JydeHWe fAapa Hameil [amakTWku HabGIomaTh
HeJib3s. TeM He MeHee M3 aHalu3a MHPPAKPACHOTO U3JIYyYEHUS sIpa MOXHO CAENaTh BbI-
BOI, YTO TaM, B OOJacTM IOMEPEYHMKOM BCEro JIWIIb B 1 MK, HAXOTUTCS HECKOJIBKO
MUJUTMOHOB 3Be3l. DTO O3HayaeT, 4YTO 3Be3QHasl TUIOTHOCTb sapa Haimedl [amakTuku
B JECATKM MWUIMOHOB pa3 O0ojblle, YeM B <«TalaKTUUECKUX» OKpecTHocTsax CoHial

B 1eHTpe TyMaHHOCTM AHIpPOMEIbl B ONMTUYECKUX JIydaX HabIomaeTcss KOMITaKTHBIN
00beKT ¢ yraoBeiMM pasMepamu 1" x 1,5". Ero Bumumas 3Be3IHast BeJMYMHA OKoyio 12"
Tak kKak paccTOSIHHE IO 3TOM TUTAHTCKOM 3Be3gHOI cucTembl okojo 700000 mk, To M-
HelHbIe pa3Mephl ee sapa 3X5 MK, a CBETUMOCTh COOTBETCTBYET HECKOJBKUM JIECSTKAM
MUUTHOHOB COJHIL. 3aMeTUM, YTO ONTHYECKHE HAOJMIOACHUS siipa TYMaHHOCTH AHIpPO-
MeIbl BO3MOXHBI TIOTOMY, 4TO €€ 3KBaTOpHajbHas TJIOCKOCTh HAaKJIOHEHA K JIyJy 3peHUs
Mo/l OOJNBIIUM YIJIOM, TaK YTO MPOTSKEHHOCTh IMOTIOIIAIONIETO CBET CJIOSI MEX3BE3THOM
MBUTM CPaBHUTEJNBHO HeBeJIMKa. MexXmy TeM u3-3a Toro, 4rto CoJiHIlE HaXOOUTCS OYEHb
OGJIM3KO OT TaJaKTMYECKOU MIOCKOCTH, K KOTOPOIl KOHIICHTPUPYETCS MeXX3Be3IHasl Tblib,
M3ydeHue OT IeHTpa Hamedl [aJaKTUKU TPOXOIUT Yepe3 OTPOMHYIO TOJIIY IOTJIO-
IIAIOIIEr0 CBET BEIIEeCTBA.
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Puc. 31. «Pamwonsobpaneniey obNacTy ralagTHYECKOIO UeHTpa

B 1963 r. 6bTM OOHaApyXKeHBI MeTarajlakTHueckue (T. €. PacIoJIOXeHHbIe 3a TIpe-
nenaMu Hauiedt [ajakTUKW) 0OBEKTHl HOBOTO THUIA. DTO OTKPHITUE OBIJIO CHIENAaHO TOJI-
JIaHACKUM acTpoHoMoM MaapreHoM IlIMunrom, paGoraromum B KanudopHuu. Yka-
3aHHbBIE 00BEKThl MMEIOT 3BE31000pa3HbIli BUA W HEKOTOpPbIE M3 HUX elle paHbllie ObLIu
OTOXJECTBJICHBI C PaIMOUCTOYHUKAMU BEChbMa MaJIbIX YTJOBBIX pa3MepoB. CIEKTp 3THUX
«KBa3U3BE3MHBIX OOBEKTOB», MM, KaK WX CeidJac TMOBCEMECTHO HA3bIBAlOT, «KBAa3apoB»
COCTOUT W3 SPKUX JIMHUW M3Iy4eHUs Ha <«HENpepblBHOM» (hoHe. COBepIIEHHO HEOXUIaH-
Ho LIMuar otoxnecTBUJ UX ¢ OOBIYHBIMU JIMHUSIMU BOAOPOJAA, KUCIOPOJa U MarHus, HO
TOJIBKO CUJIBHO CMELIEHHBIMU MO CIEKTPY B KpacHylo cTopoHy. Eciu uyepes AL =4 — A,
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0003HaYUTb PAa3HOCTb HAOJMIOJAEMOil [UIMHBI BOJIHBI M U3MEPEHHOW B JlabopaTopuu WK
o h=2,

B «OJIM3KMX» TYMAHHOCTSIX, TO BEJIMYMHA Z = —— XapaKTepu3yeT KPacHOE CMeEIIECHHUE

CIIEKTpaIbHBIX IMHMIT. OHa OIMHAKOBA IS BCEX JIMHUIA TaHHOTO MCTOYHUKA. I mepBo-

ro u3 uccinemnoBaHHbix I[lmuarom ksazapoB z = 036. B pmanbHeiilieM OBUIO OTKPHITO

MHOTO (HECKOJIbKO COTEH) TOJ0OHBIX OOBEKTOB, MpUYeM HauboJblliee U3 M3BECTHBIX

KpacHbIX cMellleHu# z = 4. Ora BeauurHa (aHTACTUUECKU BeJIMKa — HUYEro Mmojo0HOTo

P g

0 3TOTO aCTPOHOMBI HEe OOHApyXWUJM HU Yy ofHOro HebecHoro cBetuya! M3 ompenene-
et
HMSI Z CIIeOyeT, 9TO —— = | + z. A 3TO O3HayaeT, YTO B CIEKTpaX KBa3apoB HaOJII0JAlOT-

¢Sl JaeKue YabTpadHoIeTOBbIC INHIH, U3-32 OTPOMHOTO KPACHOTO CMELICHHS «CheXaB-
me» B BUOUMYIO 4acTh criekTpa. EcaM ObI He Takoe KpacHoe CMelIeHHWe, 3TH JUHWU
HUKoOrga Obl He HaOJIIOHANINCh, TaK KaK 3eMHas aTMocdepa IMOJHOCTHIO IOTJIOINAeT YIIb-
TpaduOIeTOBOE U3JTyYeHHUE.

Tenepp yXe Majno KTO COMHEBAaeTCs, YTO MPUUYMHON KPACHOTO CMEILIEHUS KBa3apoB
asisiercs a¢dexr domnepa. CremnoBaTenbHO, BCe KBa3aphl yaansoTcs OT Haiueit [amak-
TUKA C OTPOMHBIMU CKOPOCTSIMM, BIDIOTH HO 290 ThIC. KM/C, T. €. BIIOJHE CpaB-
HUMBIMM CO CKOPOCTBHIO CBeTa! DTHU OTPOMHBIC CKOPOCTHM CBSI3aHBI C pacHIMpeHUEM
Bcenennoii (cM. crienymolyo TiaBy).

Tak xak CKOpOCTb yHajeHusi KaKoro-HuOyab 00beKTa, OOYCIOBJIEHHAass KPaCcHBIM
cMellleHreM, TeM Oosbliie, 4eM oO0beKT Oojiee yaaleH, TO W3 OTPOMHOW BEIUYUHBI
KpacHBIX CMEILEHUI KBa3apoB CJeAyeT, YTO OHM OT HAaC HEMMOBEPHO yHdajieHbl, 3HAUYM-
TEJIbHO Jajibllie, YeM JaxKe caMble yAaJleHHble U3 HaOsomgaeMbix rajaktuk. Eciau mpu Tta-
KOM YyAaJleHUU MBI BCE XX€ MX MOXEM HaOJIlofaTh, TO 3TO O3HAYAeT, YTO UX CBETUMOCTHU
BO MHOTO JECSITKOB pPa3 TMPEBOCXOASIT CBETMUMOCTM [axe caMblX OOJbIIMX TallaKTUK.
Benp MormmHBIe MasgKy BUAHBI C OYCHb OOJBIIMX PACCTOSHMIA!

Bcero ynuBuTtenbHee TO, UTO SIPKOCTh KBa3apoB (B ONTUYECKOM IMAIa30HE) MEHseT-
cqa. DTO 03HAYaeT, YTO KBa3apbl HE MOTYT OBITh OOBEKTaMU, CXOTHBIMU C TaJlaKTMKaMHu,
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T. €. COCTOSILIUMU U3 COTEH WUJMU ThiCAY MWLIUMApaoB 3Be3l. CKopee OHU POINCTBEHHBI ra-
JTAKTUYECKUM $IpaM, MOUIHOCTb M3JIyYEHUSI KOTOPBIX, KaK Mbl BUJAEIU, JIOBOJbHO Obl-
ctpo MeHsercs. EcTb, omHako, pa3Huua B Maciutabe SIBAEHUS: MOILHOCTb W3JIy4eHUsI
KBa3apoB IPEBOCXOIUT MOIIHOCTb M3JIy4YeHUs ceiiepTOBCKUX siaep B Thicsauu pas! M3
Toro ¢akTa, UTO 3a KaKylo-HUOyIb HEAENI0 KBa3ap 3aMETHO MEHsET CBOM Oyieck (3a cuer
HETPEePbIBHOTO CHEKTPa, TaK KaK MHTEHCHMBHOCTb €ro JIMHUM W3JIy4YeHUs OCTAeTCs Heu3-
MEHHOI), CJeayeT IPOCTOM, HO OY€Hb BaKHBIM BBIBOJA, YTO JIMHEWHBIE pa3Mephbl €ro M3fy-
Yalolleil 00JacTh He MPEeBOCXOAAT HECKOJbKMX CBETOBBIX HeNlesb, T. €. OJM3KU K COTOM
J0Jie Tapceka, MeXJAy TeM KakK pa3Mepbl TajllakTUK MCUUCISIOTCS MHOTMMHU ThICSYaMU
nmapcek. Ml Takoif HUYTOXHBIKM MO aCTPOHOMUYECKUM MaciuTabaM 00beM M3JIydyaeT SHEp-
TUI0 B COTHU pa3 Oosiblile, YeM KakKasi-HUOYAb IMraHTCKasl 3Be3[Hasl cUCTeMa TUIa Halllel
lamakTuku! DTo yKa3bpiBaeT Ha TPaHOUO3HOCTb TeX (PUIMUYECKUX IIPOLIECCOB, KOTOPHIE
TaM TPOUCXOST.

Ceifuac B 0OlIEM $SICHO, YTO HWMEETCSl HENpepbiBHAs TOCIEA0BATEIbHOCTh KOM-
MaKTHBIX O0BEKTOB, UAYLIAS OT Siiep HOPMaJIbHBIX TaJaKTUK, yepe3 siapa ceiidepToBCKUX
rajlakTUK, paauorajakTUK K KBa3zapaMm, e IeUCTBYIOT KaKMe-TO CXOJHbIe, a CKOpee Bce-
0 — OJMHAKOBBbIE (U3MUECKUE TMPOLIECCHl, OTIMYAIOIIMECS JIMILIb MacIiTabOM 3HEpProBbI-
neneHusi. Kcratu 3ameTum, 4to, €civ OTBJIEYbCS OT KPAaCHOTO CMEIIEHMS], CIIEKTPbl KBa-
3apOB yAUBUTEJIbHO MOXOXM Ha CHEKTPhl ceiidepToBckux saep. U tam, U TYyT Mbl nMeeM
JIeJI0 ¢ OBICTPBIMM JBUXKEHMSIMU 00JaKOB ropsiuero raza. OqHako B KBa3apax macca 3TO-
ro rasa nocturabr MUJJIMOHOB COJIHEUHBIX Macc, YTO B ThICSAYU pa3 OoJibliie, YeM y ceil-
deproBckux snep. Mmerorcs u apyrue obOmme 4YepTbl. Kak HeKoTopble KBazapbl, Tak
U HeKoTopble ceidepToBCKUE sApa XapaKTepU3yIOTCS MEHSIIOIIMMCS CO BPEMEHEM J0-
BOJIbHO MOIIHBIM paauousiydyeHueM *). M3 xapakTepa M3MeHEHUII CO BpeMEHEM Ha pas-
HBIX YacTOTax paJuoauvana3oHa MOXHO C/elaTh BbIBOA, YTO B 00OMX ciyyasx HaOmwo-
JIaloTcsl BbIOpAchbIBaHMSI O00JIAKOB KOCMMYECKHX JIydyeil, KOTOpbI€ MTOBOJBHO OBICTPO
paciupsioTcs.

Htak, kBazapel — 3TO YTO-TO IoOXoOxee (WIM Jaxe TOXISCTBEHHOE) Ha <«CBEpX-
MOUIHBIE» TaJlaKTUUYECKHUE siipa. XOTsl B HACTOsIIee BpeMsl Mbl €llle OYEHb ajJeKu OT MOo-
HUMaHUS MX TPUPONBI, KOe-KakMe COOOpaXeHUs MO 3ITOMY I[IOBOJAY MOXHO YXke
BBICKA3aTh.

IIpexne Bcero oOpamialoT Ha ce0s BHMMaHWE KpailHe Majible pa3Mepbl 00J1acTH, Iae
cocpeoToYeHa MepBonpuYrMHa caMoro eHoMeHa siipa rajakTuku. Tak, HarpuMmep, y Ha-
wei 'anakTuKu pa3Mepbl caMOro LIEHTPaJIbHOTO UCTOYHMKA PaMOU3IYyYeHUS] HE TTPEBOC-
XOJSIT HECKOJbKUX THICSYHBIX Napceka. Bo3MOXHO, YTO 3TU pa3Mepbl HE MPEBBILIAIOT pa-
auyc opoutsl IOmurepa, T. e. 10" cm. HecoMHeHHO, 4TO HAGNIONAEMOE PAMMOU3TYUCHHE
BbI3bIBAETCS MTOTOKAMU 3JIEKTPOHOB OYEHb BBICOKUX IHEPTUi, ABUXKYILIMXCS B MarHUTHOM
nosne. Y3 HaGmogaeMoil MOIIIHOCTH 3TOTO U3JIYYEHUS CIEAYET, YTO €XECEKYHIHO B 3TOM
Majoit o6actu BeaeisieTcst 1o 10° apros sHepruum B dopMe KOCMUUYECKUX Jydeil. DTo
B MUJUIMOH pa3 OoJIbIlle MOIIHOCTU COJHEYHOro uanydyeHus! OTKyma Xe OepeTcs a3Ta
9HEPrus, YTO 3TO 3a MOTYYMI YCKOpUTeIb TaM pabortaer?

Henb3s wuckmounth, 4To sapo Hameid [anakTuku — 3TO0 omHa 4epHast JbIpa
C OTPOMHOI Maccoii, B MUJUIMOHBI pa3 IpeBbinaioeii Maccy ComiHlia, Ju00 MHOXECTBO
MEHee MAaCCHUBHBIX YEPHBIX IbIP, IBUXKYIIUXCS B 3TOU Mayioil 0bjJacTu. 3aMeTUM, KCTaTH,
YTO €ClIM B LUEHTpe Haiueir [allakTMKW HaxoouTcs OfHA 4YepHas Ablpa C MacCcol B MWJI-
JIMOH COJIHEYHBIX MaccC, €€ pa3Mepbl OymyT Oosbiie paguyca CosHila aullb B 4 pasa.

Ha ruranTckylo UEHTpaJbHYI0O YEpHYIO [bIPy HENpPEPbIBHO HATEKAeT MEX3BE3IHbII
ra3. CoBeplIeHHO TakK Xe, KaK B cllyyae 3Be3aHoi 4yepHoit abiphl Jlebenp X-1 (cm. 1. 8)
raz obpasyeT ObICTPO BpallalOLIMUCI AUCK U TOCTENEHHO ManaeT B <«AbIPY», BBIAEISIS
MpU 3TOM OTPOMHOE KOJUYECTBO 3HEPTUU.

*) Tak e Kak ¥ sapa rajakTvK, IaJeKo He BCe KBa3apbl aKTUBHBI, T. €. MEHSIOT CBOU CBOM-
CTBa CO BPEMEHEM.
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YepHast mbIpa B LeHTpe Haleir ['alakTUKM — CpaBHUTEIBLHO CKPOMHOE OOpa3oBaHMUeE.
V [pyrux rajakTMK M KBa3apoB MAacChl YEPHBIX IbIP MOTYT ObITh B OECATKU ThICSY pa3
0OoJIbIIIE.

Ha6nionaeMass akTUBHOCTb TaJlaKTHUYECKMX SIAEpP CBS3aHA C HEPABHOMEPHOCTBIO BbI-
MajaHUs Ha COOTBETCTBYIOIIME <«UCPHBIE OBIPbI» OKPYXXAIOILIEro rasa.

CrnenyeT mOIYepKHYTh, YTO TOKA €Il «4ePHO-IbIPHAS» TEOPUS ralaKTUYeCKUX saep
SIBJISIETCSI TOJILKO TUIIOTE30M, IpaBaa, BeCbMa IPaBIONOAOOHON. bymeM HamedaThCsl, 4TO
CKOpO 3Ta BaxHeiillas IpobjieMa acTpOHOMMM OyaeT pelleHa.

MHoroe, MOXeT ObITb, OYEHb BAXHOE, OCTAETCS IOKA 3araJO4YHbIM Y HEIIOHSATHBIM.
JlaBHO yXe, HampuMep, YAUBIsIET TOT (akT, 4TO KBaszaphl OIMpeneieHHO M30eraloT CKO-
IJICHMI TalaKTUK, MEXIy TeM Kak 1o KpaiiHeil Mepe 90% Bcex rajJlaKTHK COCPEeIOTOYEHbI
B CKOIUIeHMsIX. MMeloTcs M apyrve npoOjeMbl, ellie KAYLIME CBOETO peIleHHUS.

B 3akiioueHune 3TON IJaBbl 3aMETUM, UTO AJis IPOOJIEMbI PACIPOCTPAHEHHOCTU XU3-
HU BOo BceneHHOM (eHOMEH aKTMBHBIX B3DPBIBAIOIIMXCS siIep IPEICTABISICT OIpeae-
JIEHHBIII MHTepec. Ecau Takue B3pBIBBI JOCTATOYHO MOLIHBI M IIPOMCXOAST HE TaK yxkKe
penko (CKaxeM, pa3 B HECKOJIBKO JECSATKOB MWIJIMOHOB JIET), BPSIA JIM M3-3a BBICOKOTO
YPOBHSI KECTKOM paavalliid TaM TIae-HUOyIb MOXET pa3BMBaThcs Xu3Hb. C Opyroii cro-
POHBI, MOXHO TMPEICTaBUTh cebe TaKylo CUTYallli0, KOrJa He KaTacTpO(PUUYeCKU BBICOKUIA
YpOBEHb TAaKOM pamuMallMy SIBISETCS OJaronpusTHbIM (aKTOPOM ISl BO3HUKHOBEHMUSI
U pa3BUTHUS XMU3HM. [JIs1 3TOro mpouecca B3pbIBbI sAEp FaJlaKTUK MOIYT UMETh Jaxe
GoJibliice 3HAUEHHUE, YeM BCIBIIIKK OJIM3KUX CBepXHOBBIX. ClleayeT, OQHAKO, TOAYEPKHYTh,
YTO MOILHOCTb B3PBIBOB B Hauleil [ajakTuke, MO-BUAMMOMY, Bcerga ObUla HE3HAUUTEIb-
HOW M CEpbE3HOro BIMSIHMSI Ha pa3BUTHE XM3HU B HEl OHU HE OKa3alld.



7. bBPoavwuasi Bcenerras

YenoBevyeckoe MBIIIUIEHNE He TEPITUT orpaHndyeHuii. HecoMHeHHO, y yuTaTtesieil BO3-
HUK BOIPOC: OTKyIda B3SJI0Ch TO IMEPBOHAYAIbHOE IOCTATOYHO pa3pekeHHOE ra3oBoe
006J1aK0, U3 KOTOPOTO B JajbHEHIIeM 00pa30BaMCh CKOTUIEHUS TaJaKTUK W TaTaKTHKU?
310ech MBI CTaJKMBaeMcCs, TMOXalyd, C caMoil TPaHIMO3HOW MPOOJEeMOil COBPEMEHHOTO
€CTeCTBO3HaHMs. Pedyb MAeT 0 TaK Ha3bIBaeMOM <«KOCMOJIOTUYECKOM mpobneMe». Kocmo-
JIOTHST 3aHUMAeTCs HCCleNOBaHUEeM CTPYKTYpbl M DPa3BUTHs BCell HaOMIOmaeMoil HaMmu
yacTu BcenenHoit. KoHeuna wim GeckoHeuHa BceneHHasl, Kakas y Hee TeOMETpHsi, B 4eM
MpUYMHA pa3beraHWsl TaJlakKTUK, BBI3BIBAIOIIETO HaOMIOMaeMOe KpacHOe CMellleHne,—
BOT BOIPOCHI, KOTOPBIMHM 3aHUMAEeTCsI KOCMOJIOTHSI.

DTU BOTPOCHI CBSI3aHBI € OOIIEl TPOOJIeMOlt 2BoJOIMU BceleHHO, B YaCTHOCTH
¢ ee HabiomaeMbIM paciiMpeHueM. Eclii, Kak 3TO CYMTAIOT B HACTOSIIEE BPEMS, CKO-
pPOCTh «paszjieTa» TaJlaKTUK yBeJMYMBaeTcs Ha 50 KM/C Ha KaXIbIii MUJUTMOH Tapcek, TO
SKCTPAMOJSIMA K TPOILIOMY TPUBOIUT K YIWUBUTEIBHOMY pPe3yJbTaTy: IPUMEPHO
20 Mupa JeT Hasan Bcsl BceeneHHast Oblla cocpefoToyeHa B OYeHb MaJleHbKOUM 00JacTy.
MHor1e y4yeHble CUMTAIOT, YTO B TO BpeMsl MJIOTHOCTh BceneHHoll 6buta okono 10"
10° r/em’, T. e. Takasd Xe, KaK M y aTOMHOTO siipa. A elle paHblle, KOTAa BO3PacT
BceneHHO# MCYMCTANICS HUYTOXHBIMU TOJSIMU CEKYHIIBI, €€ TUIOTHOCTb OblLIa 3HAYMTEIIh-
HO BbIIe saepHoii. Ilpoime roBopsi, BceneHHast Torma MpencTaBisiia cobOM OMHY TUTaHT-
CKYIO <«YacTHILy» CBEPXbSIECPHOW TUIOTHOCTH. -ITo KakMM-TO TpPWYMHAM 35Ta <«JacTHIIa»
MpUIIa B HEYCTOWYMBOE COCTOSTHME W B3opBajach. [loClencTBUSI 3TOTO B3pbiBa MBI
U HabmomaeM ceiyac KakK pasjieT CHCTeMbl TaJlaKTUK.

Bo3HMKaeT ecTeCTBEHHBI BOIMPOC: He O3HAYaeT JU (B MPEINOJOXEHUU, YTO M3II0-
>KeHHasl TMIoTe3a CIpaBeInBa), YTo oKoyio 20 MJIpA JieT Ha3aa ObLIO «HAa4yallo CBeTa»?
Otcioma OMMH IIar I0 MpeicTaBieHusi, 4ro 20 MJpH JieT Ha3ad ObUI COTBOPEH MHUD...
Hano cka3aTh, 4TO 1IepKOBHMKH IIMPOKO MCIIOJb30BaJIN M UCITOIb3YIOT ONMMCAHHOE OIHO
13 BO3MOXHBIX CJIEACTBUI HaAOJNI0JaeMOro pasjieTa TaJaKTUK IJIsS PeJIMTHO3HOM TMpora-
raHael. Ha aTOM mipuMepe BUIHO, KaK IIEPKOBb MBITAETCS MCIOJIb30BaTh BHIBOJIBI COBPE-
MEHHOW HayKW, TpeIBapuTeIbHO UCKAa3UB U U3BPATUB HX.

Crnenyer, olHAKO, UMETh B BUAY, YTO €CIU BBIBOA O TOM, 4TO 20 MJIpJ JieT Ha3asn
Bcst BeeneHHast mpeacTaBiisiia co60il CBEPXIJIOTHYIO «SIIEPHYIO» KaIlUTIO, SIBJISIETCS Tpa-
BWJIBHBIM (a 3TO, MO-BUAMMOMY, TaK), BCAKUE PACCYXIEHUS O «Hayalie» U TeM Oojee «Co-
TBOPEHUW» MUpA SIBISIOTCS HEHayYHbIMM. BooOllle caMO TOHSITUE <«BpeMsi» TPU TaKMX
OTPOMHBIX TJIOTHOCTSIX MOXKET MOTEPSATh BCSKWU HATJISIHBIA cMbIcI. CTONb Ke OeccMBbIC-
JICHHO TOBOPMTb B TaKUX YCIOBUSIX O KaKOM-TO «Hayajie BpeMeHM». 31eCh JOKHBI ObUTU
NeCTBOBATh 3aKOHBI KBAHTOBOM TEOPUM TATOTEHUsSI — HAyKW, KOTOpas IMOKa elle He CO-
3naHa. M3nuirHe moguyepKuBaTh, YTO B YCJIOBUSX TaKoil BcelleHHON — CBepXTUTOTHOM «da-
CTUIIBI» — HUKaKass XW3Hb HEBO3MOXHA.

HyxHo, omHaKo, 3aMeTUTh Clienyollee: HeJib3s 3apaHee UCKIIOYNTh, YTO HabIronae-
Mas HaMU ceifyac KapTMHa pasjieTa rajJakKTHK MPOUCXOAWIA ¢ OMMHAKOBOUW CKOPOCTHIO
U B CKOJIb YTOJHO JaJIEKOM TPOILIOM. Belb MOXHO CUMTATh, YTO B MPOIIJIOM CKOPOCTh
pasyieta raJakTUK OblTa IPyroil W, B YaCTHOCTHM, MeHbIeid. HekoTopble KOCMOJIOTH TTo-
Jaraiauv, 4to BceneHHast He pacmupsuiach «OT TOYKH» C IMOCTOSTHHOM CKOPOCTBIO, a KakK
OBl yJILCUPOBAJIa MeXIY KOHSYHBIMU TpelielaMy e¢ CPeIHEel TUIOTHOCTH. DTO 03HAYaIo
OBbl, YTO B MPOIIJIOM CKOPOCTb pa3jieTa TraJlaKTUK OblLTa MEHbIIe, YeM cedyac, a elle
paHbllle CHcTeMa TajJlaKTMK, MOXeT OBbITh JaXe CXHUMajach, T.e. TATaKTUKA T PH -
GMMXKAaTUCh OPYT K APYTYy C TeM OOJBIIeil CKOPOCThIO, YeM OOJblllee PacCTOSTHUE MX
pasmensuio. M B GymyiieM Habimomaemas HaMU ceifdac 31oxa KpacHOTO CMeINeHMsI TocTe-
MMEHHO MOXET CMEHHUTBCS 3IOXO0M (DUONETOBOTO CMEICHMS.

Heo6xomuMo, ogHako, 3aMeTHMTb ciemyiomee. Ecim Obl maxe TUIIOTE3a «ITYJIbCUPYIO-
meil BceneHHol» oKa3alach NMpaBWIBHOW, OHa He cTaja Obl aJbTepHATMBOW THUIIOTE3e



«CBEpXILJIOTHOU YacTUllbl» KaK HayaJlbHOTO cocTossHMs BceneHHoit. [leno B ToM, 4ToO
Helb3sl ceOe IPeNCTaBUTh HEOTrpPaHWMYEHHO OOJbIIOe YHUCIO IyJdbCaldil Mexny Tmpene-
JIJAaMU CpEeJHEN IIJIOTHOCTU, KOTOPbIE HUXE SNECPHOM.

B camom pnene, Bo BceneHHOl umaeT HeoOpaTHM MBI IIpoLecC — MpeBpalleHue
BOJOpOZA B TeJIMii MPpU TEPMOSIACPHBIX peakKUMAX B Helpax 3Be3l. B HaOmwogaemMoii HaMu
(IOBOJILHO 3HAYMTENIbHOI) yacTu BceneHHOl yXe HECKOJbKO NECATKOB IPOIIEHTOB aTo-
MOB BOIOpOJAa MpeBpaTUJIOCh B aToMbl rejusi. Ha 3TOT mpouecc MOrJo yWTU camoe
0oJiblliee HECKOJBKO AECSITKOB MUJMapnoB jeT. Eciu Ob1 BeceneHHas B TOM NpUMEPHO
BUIE, B KAKOM Mbl ee HabJjiofaeM ceifuac, CyllecTBOBaja CBBIIIE COTHUM MUJUIMApAOB JIET,
OHa ObL1a Obl «ITOYTH rejaveBasi». Becb BoOopon yXe JaBHO «BbITOpeJ» Obl, CBETUMOCTHU
3Be31, oOpasylollMX rajdakTHUKu, ObuiM Obl Maynbl. Ho 3Toro 3aBegomo Her. Hpyrumu
cjoBaMM, Habmogaemass Hamu BceneHHast TepMOIMHAMUYECKM JOCTAaTOYHO Mosona. Tak
Kak Iyjbcaliuyu BceneHHoN Mexny He CAMIIKOM OOJIbIIMMU TpeaeaMy TUIOTHOCTU He
MOTYT M3MEHUTh TEMII 3BOJIOLIMU 3Be3[d, MOXHO CedaTh BBIBOA, UYTO €CIU MyJbCalluu
BceneHHoil B mpoluioM W MMEIM MECTO, YMUCIO MX MOXHO IepecuyuTarh Mo MajbliaM
OIHOW PYKH...

MoxHo cebe mpeiacTaBUTh (MO KpaiiHell Mepe, MaTeMaTHMYecKu) HEOTrpaHWYeHHO
00JIbIIIOE YUCIIO MyJbCalluid, MPU KOTOPBIX, OMHAKO, B KaXIoM LuKjie BceneHHast cxu-
MaeTcs Mo KpailHeil Mepe 0 SIAepHBIX IJIOTHOCTeM. Aapa renus (Tak e Kak U IPYTUX
9JIEMEHTOB) TPY 3TOM pacIafaloTCs Ha HYKJIOHBI M KakK Obl «00e31MYMBalOTCSI». A TOTOM
BCE OMSTh HauMHAeTCsl CHayaia... B 3Toit monenu BcesneHHasi BmojiHE MOXeT OBITh YMoO-
nobjeHa JereHaapHoi nruie PeHukc...

Bpsin n1u, omHako, sto Tak. IlpocToe moBTOpeHUE LMKIOB MO CYLIECTBY MCKIIOYAeT
pa3Butue BceneHHoil B 1enoM, 4To GUI0cOGCKU COBEpIIEHHO HempuemyueMmo. M yxke eciu
BcenenHast korma-To «B3pblBaJlach» W CTajla pacCIIMPSITbCS — HE IPOIle JU CYUTATh, YTO
9T0 ObLIO OmAMH pas™®)...

PasButue actpodusuku, U 0COOEHHO paauoacTPOHOMUU, B IOCAEAHME TOIbl MTOKa3a-
JIO TIOJHYIO HECOCTOSITEIbHOCTb KOHILICTIIMU ITyJIbCUPYIOIIE MeXAy KOHEYHBIMU IIpeie-
JlaMu TUIOTHOCTH BceneHHoi (cM. Huxe).

ITo HacTosiieMy anbTepHATUBON KOHUEMIUM IBOJIOLMOHUPYIOLIEH OT «CBEPXIIOT-
HOIi yacTulbl» BceneHHON sIBNsIeTCS TUIOTe3a «HE MEHSIOLIEHCs», COXpaHsIolleid CBOU
XapakTepuCTUKU BceleHHOI, KOTOpoi MpUAePXUBAICS M3BECTHBIM aHIJIMUCKUIN acTpodu-
3UK X0 U HeKOoTophIe Apyrue yuyeHole. HeusmeHHocTh BeeneHHOl (HECMOTpS Ha ee pac-
IIMpEeHNEe) B ITOM TMMOTe3€ AOCTUTaeTcsl JOMYIIEHUEM, YTO MMEET MECTO HeMpepbIBHOE
«TBOpEHME» MaTepuu M3... HUYero. IDTa cTpaHHas wuaes GU3WYECKM HUYEeM He Obula
000CHOBaHa.

O Jlump B 1986 r. coserckuit actpodusuk A. JI. JIuHOAe BBIABUHYJI THUIIOTE3Y,
NOAKPeIUISIoNylo Moaeab. OH MPeANnoNoXUI, YTO «TBOPEHME» MATEPUU IMPOUCXOIUT
13 BaKyyma, o0jagaiouiero B Oojblieil 4yacTu oO0beMa BceneHHON  CBEpXBBICOKOM
IJIOTHOCTBIO. DTOT IPOLIECC MPOUCXOAUT B BUIAE POXIECHUS PACIIUMPSIOMIUXCS My3bIpeit
OOBIYHOTO BelllecTBa, B OJHOM M3 KOTOPBIX Mbl U XHuBeM. O

OKOHYAaTeIbHO PElINTh BONPOC — DBOJIOLUMOHUPYET U BceneHHass UM octaeTcsl He-
M3MEHHONH — CMOIJIM TOJBKO aCTPOHOMUYECKME HaOMoAeHus. DTH Xe HaOIIoAeHUsT O0J-
>KHBI PelIUuTh BOIIpoc 00 o01ux cBoiicTBax BceeneHHo# (HampuMep, BOIPOC 00 ee KOHeu-
HOCTH, XapaKTepe METPUKHU U TIp.).

Hanbonee 3¢hGEeKTUBHBIMU [JISI PELIEHUS KOCMOJOTMYECKOM MpOoOJeMbl SIBJISIIOTCS
paauoacTpOHOMUYECKME MeTonbl uccienoBaHus. CoBpeMeHHble OOJibllIMe paguoTesie-
CKOIIBI MTO3BOJISIOT M3y4aTh pagdoOrajlakTUKKU U KBa3apbl (cM. I1. 1,6), ymajaeHHbIe Ha Ta-
K1e OTPOMHbIE PACCTOSIHUS, MIPU KOTOPBIX YK€ HAUMHAIOT CKa3bIBaThCsl PEISITUBUCTCKUE

3 heKTHI.

*) MoxHo, mpaBia, Mojarath, 4To B MpeablAylIMe LHUKIB 00pa3oBaHus (aJakTUK U 3Be3N
He mpoucxoauno. OAHAKO 3T0 MPENNOJ0XeHHUEe BHITJISAUT DOBOJBHO MCKYCCTBEHHBIM.



Borpoc 0 3aMKHYTOCTH TPOCTPAaHCTBA B MPUHIUIIE MOXET OBITh PElIeH U3MepeHHeM
YTJOBBIX PAcCTOSTHUN MeXIy KOMIIOHEHTaMM IBOWHBIX pamguoramakTuk*). Jlo HemaBHe-
O BpPEMEHM CYMTAJOCh, YTO PACCTOSTHMSI MEXAY OTUMH KOMIIOHEHTaMU MEHSIOTCS
B CPaBHUTEJIbHO HeOONBIIMX TNpenenax**) u cocraBisaioT okoso 100 Teic. nk. Eciau Ob
MPOCTPAHCTBO OBITIO E€BKIMAOBBIM, TO YrOJd MeXIy KOMITOHEHTaAMU HEOTpaHWYEHHO
YMEHBIIIAJICSI TT0 Mepe YBEJIUYEHHUS PACCTOSTHUS OO pamuoraiakTuk. Eciau Xe mpocTpaH-
CTBO HEEBKIMAOBO, TO, KaK OKa3bIBaeTCs, 3TOT Yroj OyAeT YMEHBLIAThCS TOJBKO IO
ompeneieHHOro mpeaena (okoyso 20") u mMpu gajdbHEHIIeM YBeJIUYEHUM PACCTOSIHUS OCTa-
HeTCS MOCTOSTHHBIM WJIM JaXe HayHeT pacTH.

Puc. 33, Pammoranakruca 3C 270, Kpywkamu Dokasasbst obacty, M3 KOTOPBIX HCXOANT M3nyqeHHe. DTH
oDAACTH He COBNUNAIOT ¢ CaMON rajakTHKOH, & pacnooWeHn CHMMETPHYHO N0 0be CTOpoHB OT Hee

[Toxa Takux HAOJIOMEHMI, KOTOPbIe MOJXHBI OBITh OYeHb MHOTOYMCICHHBI, YTOOBI
HCKJTIOUUTD CTydaiiHble 3¢ dekTol, HeT. OQHAKO B MEPCIEKTUBE ONMKANIIETO NeCATUIETHS
OHU BIIOJTHE MOTYT OBITH BBITTOJHEHBI.

[Tpexme Bcero, pamMoacTPOHOMMYECKUE HAOIIONEHUS MO3BOJSIOT YBEPEHHO WCKITIO-
YUThH THIIOTE3y «HEM3MEeHHOI» BceneHHou. HaiimeHo, 4TO MpOCTpaHCTBEHHAs! TUIOTHOCTh
pamMorajakTHK U KBa3apoB, YIaJeHHBIX OT HAaC Ha PACCTOSIHME B HECKOJIBKO MUJUTHAPIOB
CBETOBBIX JIET, 3HAUYUTEJIbHO OOJIbIlIe, YeM B CPAaBHUTEJIbHON «OIM30CTU» OT Hac***). Dro
03HAyYaeT, YTo B O0Jiee paHHUE 3TOXU IBOTIONUK BcelleHHOW OTHOINCHWME YHCTa PaIuo-
rajJlakTUK K YKCIy BCeX TaJakTHK ObITIO 3HAYMTENBHO OOnblie, yeM ceityac. ITpuamHOM
3TOrO SIBJIEHUSI MOXET OBbITh, HAIIPUMEP, 3HAYMTEIbHO OOJbIIAs MIOTHOCTh MEXTaTaKTH-
yeckoro rasa. CremoBaTebHO, TIPUTOK 3TOTO Tra3a B OOJTACTH TaJaKTUYECKUX saep ObUT
TOTIA 3HAYMTEIbHO 0OJiee MHTEHCHBEH, YeM B Hallly 3MoXy pacmupeHust Beenennoii. Ec-
JIV B3PBIBBI B TATaKTUYECKUX sSApax, SBISIONMECS MPUYMHONM 0Opa30BaHMS paauoTraiak-
THK, CBSI3aHBI, KaK IMOJIAaTaeT aBTOP, ¢ MIPUTOKOM MeXTraJaKTUIeCKOTO ra3a, To, O4eBUIHO,
HabJII01aeMblii paioaCTPOHOMAaMM 3BOJIIOLMOHHBINA 3¢deKT OymeT o0bsicHeH. Bripouewm,

*) YcTaHOBNEHO, YTO IBOMCTBEHHOCTh BeChbMa pACIpOCTpaHeHa CPeId paguorajakKTHK
(cm., mampmmep, puc. 33).
**) Ceifuac BBHISICHMIOCH, YTO PACCTOSHUS MEXIY KOMIOHEHTAMU IBOMHBIX paguoraiakTHK
MEHSIOTCS B TOBOJBHO IMUPOKKX MpeJenax, YTo OCTOXHSET 3a1aqy, HO He JienaeT ee Oe3HaleKHOM.
***) Pazymeetcsi, «0OMM30CTb» B 3TOM CJydyae CIeayeT MOHUMATh OTHOCUTENBHO: pedb WAET 00
00beKTaX, HaXOMSIIUXCS OT HAc He Jajblle, 4eM, HampuMep, MUJUIMAPI CBETOBBIX JIET.
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BO3MOXHBI U Ipyrue oobscHeHus. Ho, Tak uauM MHaye, pagmoacTpOHOMUYECKME HAOJII0-
NIEHUS TOBOPSIT O TOM, UTO MWIJIUApP/bl JeT Ha3aa BceneHHas Obuia apyrasi, 4eMm ceifvac,
T. €. OHAa YBOJIIOIIMOHUPYET.

OnHako caMblif BbAAIOLIMICS BKJIaJ B KOCMOJIOTMIO PaauMOacTpPOHOMMS clelana
B 1965 r., KOTJa MPU MCIIBITAHMY HOBOM, BeCbMa UyBCTBUTEIbHOM MPUEMHON paauoania-
patypsl B 1abopatopun banna (CILIA) Ha BojHe OKO0JIO 7 ¢M OBLT OOHApy>XeH COBEpILEH-
HO HOBBIH TUIT KOCMUYECKOTO PalioOn3JydeHusI, THTEHCUBHOCTb KOTOPOTO CO BCEX Hampa-
BJeHUI Ha HebOe ObUla omuHakoBoi. Ha Oojee IIMHHBIX BOJHAX 3TO U3JIyYeHUE
HabmoJaTh 3aTPYAHMTENIbHO, TaK KaK OHO «MacKHUpyeTcs» 0ojiee WHTEHCUBHBIM pa-
nuousnyyeHueM [amaktuku u MetaragakTuku. Jleao B TOM, 4TO, Kak TMOKa3ajlu Najib-
Hele HaOJMIoAeHUs Ha APYTUX BOJTHAX CAHTUMETPOBOTO AMAma3oHa, WHTEHCUBHOCTD
3TOr0 W3JIyYeHUs pacTeT C POCTOM YacTOThl MPOMOPLUMOHAIBHO KBaapaTy MOCIeAHeH,
MEXIy «TeM KaK MHTEHCUBHOCTb TaJlaKTUYEeCKOTO M MeTa-
raJJaKTUYECKOTO CHMHXPOTPOHHOTO DPAaaMOU3IYYeHUS H0-
BOJILHO OBICTPO MaaeT ¢ POCTOM YacTOThI (puc. 34). CriekTp
W UHTEHCUBHOCTbH BHOBb OTKPBITOTO «M130TPOITHOTO» PaINO-
W3JIyYEHUS] COOTBETCTBYET YEPHOMY Tesly, Harperomy a0
Temiiepatypsl okojo 3 K. DTo wusnydyeHue 3amoyHSET
Bclo MeTarajnakTuky, TaKk Kak HUKAaKOW KOHIEHTpaluu
K Mieuynomy Ilytu He oOHapyxXuBaeT (OHO Bedb <«M30-
TponHo»!). IIpocToii pacyer moka3bpIBaeT, YTO ILJIOTHOCTHb
9HEPTUY HOBOTO THUIA U3JYYEHUs COCTaBisIieT MPUOIU3U- 1 1 1 L
tenpHO 107'° apr/cM’. Dro 3HauMTenbHO Gonblle LUIOT-  /Mm  Iw Mew o A
HOCTH BCEX BUIOB 3HEPIMU B METaralakTUKe, HAIPUMED,  puc. 34. Cherip [a/ilkiHeckoro
OHEPTUHU OIITUYCCKOIO U3JTYUCHHUA OT raJlaKTUuK, KWHECTUYC- (I} ® H3OTPONHOro wIPEXIpaayc
CKOl SHEPIMU IBUXEeHUsS MaTepuu U np. TONBKO IUIOT- Horon (I1) usnynenns
HOCTb HEPTUU NIOKOS, paBHAasl pe?, Toe p — cpenHss (Wi,

KaK TOBOPSIT, «pa3Ma3aHHasi») IUIOTHOCTh METarajlakTUYeCKOTo BEIECTBa, MPEBbHIIIAET
MJIOTHOCTb SHEPTUU OTKPHITOro B 1965 r. HOBOTO BMJA U3JIYUYEHWUS.

OOBSICHEHUE ITOTO TAMHCTBEHHOTO «TPEXTPalyCHOTO» W3JIYyYeHUs], HAMOJHSIONIETO
Bcto BceneHHyto, Obu10 naHo Obictpo. Emie B 1948 r. usBectHbiit pusuk I'. A. 'amoB (TOT
camblii, KOTOPBIi 3a ABAALIATH JIET OO 3TOTO OOBSCHWI G-pacnal paaiuoaKTUBHBIX SAEp
Ha OCHOBE MpEACTaBICHUN KBAHTOBOM MeXaHWKHW) pa3paboTaj TeOpHIO MepBOHAYaIbHO
OYeHb ropsiueil pacmupsitoineiics BeeneHHoil. Peub uaeT o caMblx paHHUX 3Tarax ee 3BO-
JIIOIIMM, KOT/Ia He OBbIIO HU 3BE€3M, HU TaJIaKTUK, HU JaXe TSIXKeJbIX 2JeMEeHTOB, (Belb TO-
ciegHue o0pasyloTcs TOJNBKO B Heapax 3Be3m; cM. . 6). Tlo Mepe pacUIMpeHUs 3TOro
Ype3BbIUAIHO TOPSUEro «OTHEHHOTO Iapa» ero TeMIlepaTypa AOJKHa ObICTPO MaaaTh
(10 TOM Xe MpUYMHE, IO KOTOPOM OXJIaXIaeTcsl pacIlupsIoOmuicsa B mycToTy raz). Hako-
Hell, Koraa TeMmIiepaTypa rasa ymnameT npubausutenbHo no 4000 K (kak moka3bIBaroT
pacyeThl, 3TO OBLIO TOrma, Koraa «Bo3pacT» BcemeHHoii Obl1 okono 500 TeIC. JieT, a pas-
Mephnl mpuMepHo B 1000 pa3 MeHbIlle COBPEMEHHBIX), BOIOPO IepecTaHeT ObITb MOHM30-
BaHHBIM. Ilocie sToro 3amonHsiomee BceneHHylo m3iaydeHue (KOTOpoe B Ty 2IIOXY CO-
oTBeTcTBOBajio Harperomy g0 4000 K Temy) mepectaHeT B3aMMOIEHCTBOBATh
C BEILIIECTBOM U B JajIbHeleM OyleT MEHSTh CBOIO MHTEHCHUBHOCTb M CTIEKTPAJIbHBIN CO-
CTaB He TaK, KakK paclIupsiolnascs MaTepus. PacueTbl MoKa3bIBaIOT, YTO MO Mepe paciiu-
peHust BceneHHO# 9T0 M3IyuyeHUe OymeT Bce BpeMsl COXPaHSTh CBOM «paBHOBECHBIM» Xa-
paktep (T. €. ONUCBHIBaThCSI M3BeCTHOM ¢popMmysoii Ilmanka), a ero TemmepaTypa OymeT
yObIBaTh OOPAaTHO MPOMOPLIMOHATBLHO pa3dMmepaM BceneHHoil. Mexny Tem ra3 OymeT ox-
JaXIaThCsl 3HAUYUTENBHO OBICTpee OOpaTHO MPOMOPLMOHATBHO KBagpaTy «pa3MepoB»
BcenenHoii *). Tak Kak 1mocie «0OTKJIeHKM» U3IyYeHUs OT BelllecTBa BeceneHHast yBennuuia

*) Ilon «pa3mepamu» paciuupsioineiicss BceneHHON 3mech MOHMMAeTCsS PacCTOSTHUE MEXIY
ABYMSI KAKUMU-HUOYIb TOUKAMHU, KOTOPOE B MPOILIECCE PACIIMPEHUSI HEMPEPHIBHO pAcTeT.
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cBoM pazmepbl O6ojiee ueM B 1000 pa3, To ceifuac Temreparypa 3amnosHsonlero BceneH-
HYIO M3JIy4eHUs JOJKHa ObITh 0K0I0 3 K; MMeHHO 3T0O M3JIydeHUe U ObIO OOHApY:KEHO
coTpyaHUKaMu jabopatopuu bamra. Takum obGpa3oM, 3TO M3Iy4eHUE HEe TeHepUpyeTcs
KaKUMU-JIMO0 TeJaMU «COBPEMEHHOI» BceneHHOIi, a oTpaxaeT ee COCTOSTHUE Ha paHHEM
aramne 3Booluu. [1o 3TOi NMpUUYMHE aBTOp KHUTM Ha3Ball €r0 «pEeJUKTOBBIM» M ceivac
3TOT TEPMUH TOJY4YMUJ Bceobliee pacrpoctpaHeHue. [logoGHO ToMy, Kak HEKOTOpbIE
BUJBI XMBOTHBIX M PACTEHUN SIBISAIOT COOON aHAXpOHU3M M OKa3bIBAIOTCH <«3aCThIBIIM-
MU» OCTaTKaMM TO¥M XW3HU, KOoTopasi Obljla Ha 3eMJjie B MpPOIIEIIINE Te0JOrMYeCKUe 310-
X (HarpuMep, cymyaTble MJIEKOTIUTAIOIINE, HEKOTOPbIe BUABI PHIO M T. 1.), TPEXIpaayc-
HOE M3JlydyeHUE eCTh KaK Obl «PEeJUKT» JaBHO TPOUIEIIIEro 3Tara B 3BOJIOLWN MUpA.

O0OHapyxXeHHe «PEJIMKTOBOrO» W3JIyUYECHUS], Hapsily C OTKpbITMeM Xab0yioM «pasode-
TaHUS» TaJaKTUK, SBJISETCS KPYMHEWIIUM JOCTUXEHUEM HaOJI0IaTeIbHONW KOCMOJIOTUH.
OHO pe3Kko coKpallaeT KOJUYeCTBO BO3MOXHBIX TUmnoTe3 00 3Boouun BcenenHoit. Ha-
TpUMep, OHO HaBEepPHsIKa 3aKPbIBACT TUIOTE3Y «CTallMOHAPHOI», HE MEHSIOIIEHCs Co Bpe-
MeHeM BcesneHHoIl, 0 KOTOpoOil peub lLIa BhIE, MO KpaiiHel Mepe B ee TMepBOHa-
yajgbHOM Buae. OHO JeflaeT TakXe HECOCTOSITENIbHOM TUIOTe3y MyJbCUPYIOLIEH MeXIy
KOHEYHBIMU 3HAYEHUSIMU CPeJHEeN TIOTHOCTU BceleHHOM.

Temnepb MOXHO CUMTaATh MOJTHOCTBIO JOKa3aHHBIM OCHOBHOE ToJioXeHue: BceneHHas
9BOJIIOIIMOHUPYET, U TIPUTOM CUJIbLHEHIIUM 00pa3oM. BMmecTe ¢ TeM OTKpPBITHE «PETUKTO-
BOTO» M3JIYYEHUSI U €ro OObsICHEHUE NEMOHCTPUPYET MOUCTUHE Oe3rpaHUYHbIE BO3MOX-
HOCTH TIO3HaHMUSI OOBEKTUBHO CYILECTBYIOIIEro, peaibHoro mMupa. CTOUT HEMHOTO 3amy-
MaThcs: 10 1963 T. MakcMMalbHOEe HaOIoIaeMoe 3HaueHWE KPAacHOTO CMEMICHUs OBLIO
z=047 (mns pammoranaktuku 3C 295 — cMm. mpedpiaymyio TiaBy). B 3ToM ciydae
HabomaeMblii 00BEKT M3Jydyasa Torga, Korma pasmepbl BceneHHoit ObutM B ToJiTOpa
paza MeHbllle, YeM ceifyac, U oHa Oblla MojoXe B 1Ba pasa. Bcero sumb 20 et Haszan
3TO CYMTAIOCh OOJBIINM AoCcTHXeHUEeM. OTKpPBITHE KBa3apoOB Pe3KO YBEJIUUMIIO BO3ZMOX-
HOCTH acCTPOHOMOB «3arJisiibIBaTh» B Mpolioe BcemeHHol :* KBa3ap ¢ z ~ 4 (a Takue
00BEKTHl HAaOMIOJAIOTCS, CM. TJI. 6) COOTBETCTBYET pa3MepaM BcelleHHOM, yXe MpUMEpHO
B 5 pa3 MEHbIINM, YeM ceifyac, 1 Bo3pacty, B 10 pa3 MeHblIeMy! DT0, KOHEYHO, T'MTAHT-
CKoe TMPOJBUXEHUE «Ha3al». M BOT Bcero Juilb 4yepe3 2 roja rocjie oOHapyxKeHUs KBa-
3apOB OTKPBIBACTCS PEIMKTOBOE M3JIyudeHUe, TT03Bosollee HabmoaaTh BeeaeHHyo, Kor-
na ee pasMmepbl ObLIM mpuMepHo B 1000 pa3 MeHbIIe COBPEeMEHHBIX, a BO3pacT — B
NECSITKU ThICSIY pa3 MeHblie. M MBI «HEMOCPEACTBEHHO» BUAMM, YTO B CTOJIb OTAAJIeH-
HYIO 310Xy ellle HUKaKMX rajJakTUK W 3Be3l He OblJI0 U B MOMUHe, a BceneHHas npencra-
BJIsiIa cO0OI MPOCTO paclIMpsolIeecs, TOBOJIbHO Topsiuee 0071aK0 BOJOPOTHO-TEIMEBOM
MJ1a3Mbl C TUIOTHOCTBHIO B HECKOJIBKO TBICSIU YacCTHUI[ Ha KyOMYEeCKWil caHTUMeTp. OTO -
npocTeiiias actpodusndeckas rnja3Ma, CXoIHasl ¢ MJIa3MOii TMIaHeTapHbIX TYMaHHOCTEH,
HO TOJIBKO <«IIOTPOIIEe» — Belb TSXKEIbIX 3JIEMEHTOB, MPUCYTCTBYIOIIMX B TJIAaHETaPHBIX
TYMaHHOCTAX, TOTAa euie He Obulo. EcTh, OAHAKO, OQHO CYILIECTBEHHOE pa3jiu4ue: B TO
BpeMsl KaK TUIOTHOCTb U3JIYYeHUS B TUIAHETAPHBIX TYMaHHOCTSIX CPaBHUTEJIbHO HEBEIUKa,
Halll «<OTHEHHBIN 1Iap» HaTOJHEH PaBHOBECHBIM TUJIAHKOBCKUM U3JIydeHUEM, TUIOTHOCTD
9HEPTMU KOTOPOro Ha MHOTO TOPSAKOB O0OJbllle, YeM IUJIOTHOCTb TETUIOBOW 3HEPTUU
miasmbl *). I BOT Hajgo MpeacTaBUTh, YTO 3aKOHOMEPHOE Pa3BUTHE 3TOTO IMPOCTEHIIETo
MJ1a3MEHHOTO 00Jiaka, HAMOJHEHHOTO PaBHOBECHBIM M3JIyYeHMEM, TMPUBEJO K TOil HeBe-
posiTHO OoraToit kapTuHe BceneHHOl, KoTopylo Mbl ceiiyac HabOmomaem. OrpoMHoe
pa3zHooOpa3ue 3Be3ll, BKJIYas CloJa U HEMTPOHHBIE 3BE3/bl, MJIAHEThI, KOMETHI, KUBYIO
MaTepulo C €¢ HEBEPOSITHON CIIOXHOCTBIO MU MHOTO ellleé TaKOoro, O YeM Mbl ceiyac He
“MeeM Jaxe MOHSTHUsSI, — BCe B KOHIlE KOHIIOB Pa3BUJIOCh U3 3TOTO MPUMUTUBHOIO TUIa3-
MeHHoro o6jaka. HeBoJbHO HampaluBaeTCsl aHAJOTUSl C KAaKUM-TO TMTAHTCKUM TE€HOM,
B KOTOpOM OblIa 3aKOAMpOBaHA Bcs Oymylasi, HEBEPOSITHO CJIOXHAs MCTOPUSI MaTepUU

*) Tlpu aToM Ha KaXnblii MPOTOH BellecTBa BceneHHON TPUXOAUTCS HECKOJIBKO MECSITKOB

MWJJIMOHOB KBAHTOB. Baxgo OTMECTUTD, YTO 3TO OTHOIICHME COXPAHUTCA B TCUCHUC BCEl ManbHEM-
meil 3Boonuu BeeneHHOIA..
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Bo Bcenennoii... KoHeuyHo, 3T0 BechbMa IOBEPXHOCTHAsI aHAJIOTHsI, HO YYBCTBO O€3MEpHO-
IO YIOUBIEHHUS OCTaeTcs, IO KpaifHell Mepe y aBTopa 3TOM KHUTH...

KTo MOXeT mopyduThCs 3a TO, YTO YCIEXU HayKW B OJMMXKaIIe HECKOJIbKO JIeT WK
IEeCATWICTHA He TIO3BOJIST <«3arJIIHYTh» B ellle Oojiee paHHUE SIIOXM 3Bojouuu BeeneH-
HO#? 3arisgHyTh HE TJla3aMU TEOPETUKOB (KOTOPHIM B M3BECTHBHIX IpeAesiax <«BCe ITO3BO-
JICHO»), a HaliTW 3KCIIEpUMEHTAIPHO HEUYTO IMOXOXee Ha «PEeJIMKTOBBIe» KBAaHTBI, HO Hal0-
e nHdopMamuio o ropasno 6ojee monomoit Beenennoit. Kakoii ke oHa OblTa 10 TOTO,
KakK M3IyYeHME «OTKJIEWJIOCh» OT BemlecTBa? SIcCHO OmHO: OHa ObLIa elle MEHbIei, Oonee
ropsiyeii u 6osee mIoTHOM. HuKakmx KBaHTOB M3JIyYeHUS OT TOM IaleKOil 3IOXU coXpa-
HuTbhes Bo Beenennoit He morto. Iloxoxe Ha To, 4TO, B MPUHIIUIIE KOHEYHO, COXPAHUTh-
¢Sl MOTJIM TOJIBKO HEUTPUHO, JJIST KOTOPHIX YYIOBUIIHON IIOTHOCTH CJIOM BEIECTBA — HE
nperpaga. Bo3aMoxHo, 4To Korma-HMOynb ymacTcs HabmiomaTh Bo BceneHHoM HelrpuHoO,
coxpaHuBIIMecs BO BceneHHOI OT TeX BpeMeH, KOTIa €e BO3pacT ObLI MEHBIIE THICSIYHBIX
JoJell CeKyHIbI, IUIOTHOCTb IIpeBBIIANa SIAEPHYI0, a TeMmIlepaTypa ObUIa BBIIIE, YeM Jie-
caTKM MuutnapaoB KenbBUHOB, T. €. OHa OblIa TOM caMOMl «SAIEpHOM CBEepXYaCTUIICI»,
0 KOTOpOi#l peub Ijla B Havame 3Toi rinaBel. Celiyac HEMTpUMHHAS aCTPOHOMMUS JeaeT
CBOM TIEpBBIE, COBCEM ellle poOKue Imard. Ee pasButue OymeT HEM30eXHO COIPSTKEHO
C OrpOMHBIMHU TpyAHOCTSIMU. Ho Brlcouaiimias 1enpr — HaidTM BO BceleHHO# peanbHbBIE
(T. . MaTepUaIbHbBIC) CCIbI IEPBBHIX MTHOBEHU I XXM3HU BceneHHO — noJIXKHa onmpaBaaTh
BCe YCUJIMSI HA TPYOHOM IIYTU Pa3BUTHUS HEUTpMHHOU acTtpoHomuu. [loxoxe Ha To, 4TO
IepBbIC CIENbl YXe HaiieHbl. MBI yXKe HEOMHOKPAaTHO TOBOPMIM O XUMHYECKOM 3BOJIO-
1 BeeneHHoI, 0 ee HeIpepBhIBHOM 00OTaIlleHU! TSIKEIBIMU 3JIeMEHTaM1, BO3ZHUKAIOIIIN -
MM IIyTeM HYKJIEOCHHTE3a B HelpaxX 3Be3 — CTAallMOHAPHBIX 1 B3pbIBaIOIIUXCs. B yacTHO-
CTH, B TeUeHUE MHOTMX MUJUIMAPIOB JIET IIPOMCXOIMII IIPOIeCC 00OTaleHns] KOCMUIECKO-
ro BeIlleCTBa IejiMeM 3a CueT Bomopoaa. Bo3HmKaeT, ogHaKo, BOIPOC: MOXHO JIM TaKUM
00pa3oM OOBSICHHUTH IMPOMCXOXIEHHUE BCEIro KocMuuecKoro remus? Oka3biBaeTcs, HET.
B mpotuBHOM ciydae SIpKOCTh yOAJeHHBIX TaJaKTUK ObUla OBl 3HAYMTENIBHO OOJbINE Ha-
OmomaeMoii. TO 03HAavYaeT, YTO OOJbIIAas YaCTh KOCMUYECKOIO TeJqus (Tak Xe KakK 1 Ieil-
Tepus) obOpa3oBajach Ha OO3BEe3THON cTamuu 3Bojiounu BcenenHoii. Pacuersl moka3sbi-
BalOT, YTO 3TO OBLIO TOINa, KOTNa INIOTHOCTh BceneHHoit Obuta OnmM3Ka K SIIEPHOM,
a TeMIlepaTypa MCUYMCIsUIach MHOrMMU MujuinapaaMu KensBuHoB. Ho 310 03HawaeT, 4to
Bo3pacT BceneHHoil mcuucnsica HeMHOTMMU MUHyTaMu! Takum oOpa3om, XOTSI M KOC-
BEHHBIM ITyT€M, HO, OMHUpPasCh Ha peajbHbIE aCTPOHOMUYECKME HaOIIOMeHMS TrajJaKTHK,
MBI MOXEM 3arJIsIHYTh B 310Xy, KOIJa OHA Oblja eIle B COTHM THICSY pa3 MOJIOXE, YeM
B 3IOXY «OTKJIEHKHW» PEIUKTOBOIO M3JIydeHUS!

Bepnemcs, omHako, K 31oxe 3Boioluu BceneHHON, Korma Mpou3o0Iia «OTKIeHKa»
U3JYyYeHUsT OT BEIIeCTBA M BO3HUKIM <«PEJIUKTOBBIC» KBAHTHI, yJaBIMBAeMbIE COBpE-
MEHHBIMM paauoTeecKonaMu. Brepenu eie TuraHTCKu 9BOJIOIMOHHBIN ITYTh 10 COBpe-
MeHHOro coctosHmsl BcenenHoit. IlnaszmMa moBOJIBHO OBICTPO CTAHOBUTCSI HEWTpadbHBIM
BOIIOPOIHO-TEIMEBBIM aTOMAapHBIM Ta30M. DTOT T'a3, PacIIvpsisiCh, OBICTPO OXJIAXKIACTCS,
ropaszmo ObICTpee, YeM M3JydeHHe. MOXHO I0Ka3aTh, YTO MOJIEKYJBI BOJOpoaa obpa-
30BaThCs HE YCIIEI0T — CAUIIKOM Majla CKOPOCTh COOTBETCTBYIOIIEH XMMUUECKOM peakIInu.
Korma pasmeps BceneHHoli yBeamyarcs B HECKOJNBKO NIECATKOB pa3, a TeMIlepaTypa Trasa
omycturcs Hke 5 K, HacTynmuT cienyomuii o4eHb BaXHBIN mepuofa ee pa3Butus. [lep-
BOHAUaJbHO ITIOYTH OJHOPOIHAsI Ta30Bas cpela pa3o0beTCs Ha OTOEIbHBIE CIYCTKHU.
B yem mpuumHa Takoil «dparmeHTaunn»? Benb mepBoHAaYanabHO TaKWe CTYCTKM IIPEACTaB-
TSI co0oit mpocTo obmactu MertarajgakTUKM, IIe IJIOTHOCTh BEIIecTBa TOJBKO He3Ha-
YUTEJIbHO TMPEBBIIIAET CPEIHION IIOTHOCTh. Kak e BO3HUKIM 3TU 00JaCTH ¢ U30BITOU-
HOM TUIOTHOCTBIO B ITOYTHM OTHOPOTHOM, Ha €Ie K TOMY XK€ OBICTPO pacIIMpPSIONIEMCS
BemiectBe Bceenennoi? Ha sroT, Kaszamoch OBI, TaKoil IPOCTON BOIPOC COBpEeMEHHAs
HayKa He JaeT elle OJHO3HAayHOro orBeTa. C JTOCTOBEPHOCTHIO MOXHO TOJBKO CKa-
3aTh, YTO «3apPOIBIIIM» HEOTHOPOIHOCTU BcemeHHOIl B Hell NMpHUCYTCTBOBaIM BCerna,
€Clli YTOMHO — M3Hadvaxa. BceneHHasds HuKorma He ObJJa CTPOTO OTHOPOIHOM,
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OHa OblTa MOYTH OTHOPOTHOW Jaxke B TepBble MIHOBEHUS CBOETO CYIIECTBOBAHMUSI.
M Hago sicHO MOHMMAaTh, €CU OBl HE 3TH «3apOABIIIN» HEOTHOPOTHOCTH, MCTOPUS €e
pa3BuUTUs ObLTa OBl COBCEM NPYroil W, MpeXiIe BCEero YOMWCTBEHHO CKYYHOW, JUIIEHHOW
Kakoro Obl TO HU ObUIO MHOTOO0Opa3ust ¢GopM U, KOHEYHO, XU3HU. MoXeT ObITh, 3TU
«3apOJbIIIM HEOJHOPOJHOCTU» M €CTh TOT «CBEpX-T€H», O KOTOPOM peyYb IIjia BBIIIE...

Urak, U3 «3apompliiieii» HEOTHOPOAHOCTU BceneHHON (0 MPOMCXOXIEHUU U TPUPOJE
KOTOPBIX MBI MOKa HE 3HaeM HUYETO JOCTOBEPHOIO) BITOJIHE 3aKOHOMEPHBIM, TEOpeTHYe-
CKM OCMBICJIEHHBIM TIyTeM Npu Z ~ 10— 100 BO3HUKIMU TUTAHTCKUE ra30Bbie crycTKu. M3
9THUX CTYCTKOB, SIBJISIIOIIMXCSI «ITPOTOCKOIJICHUSIMU» TallaKTUK, MyTeM NajbHeiiiei dpar-
MEHTallMM 00pa3oBaMCh MeHbIIMe CrycTKu. Kaxablii Takoil CTryCTOK, XapaKTepu30BaB-
IIUICS OTpeaesieHHOM Maccoil M BpalllaTeIbHbIM MOMEHTOM, TIOCTETICHHO 3BOJIIOIIMOHU-
poBal B ramakTuky. Ilocme aroro pacmmpeHue BceneHHOW cBoOmwIoch K pasieTy
rajlakTuK (T. €. K HETIPePbhIBHOMY YBEJIMYEHUIO PACCTOSIHUSI MEXIY rajJaKTUKaMu), MeXITy
TeM KaK CaMM TaJlaKTMKU TPaKTUYEeCKU He pacIIupsIIUCh.

Takum o0pa3oM,- HapMCOBaHHasi KapTWHA TOKa3bIBaeT, YTO TaJaKTUKU, a TMOTOM
3Be3[lbl 00pa30BaTMCh Ha CPAaBHUTEIbHO TO3JHEM 3Tarne 3BOJIOLUMU BceeneHHoii, korma
pa3Mephl mocienHeir 6t mpuMmepHo B 10— 100 pa3 MeHbIme, yeM ceiiyac. Ha panHHUX
9Tanax CBOEil BBONIOIUU TalakKTUKM, TMO-BUIAMMOMY, OBUIM 3HAYUTEIbHO OoJiee «aK-
TUBHBI», YeM B HAlllM THU (00 aKTUBHOCTM TaJlaKTUK, TOUHEE UX SIEpP, CM. MPEAbIAYIIYIO
rnaBy). UMeHHO MO3TOMY KOJMYECTBO PaauMOTrallakTUK M KBa3apoB B Ty JOBOJIBHO OT/a-
JIEHHYIO OT Hac 3MOXy ObUIO 3HAUYMTENbHO OOoJbllle, YeM ceiiyac, O YeM peyb Ijia BBIIIIE.

Jlaneko He Bech Tra3 BceneHHoit cKoHaeHCUpoBacs B TrajakThku. Hekoropas vactb
raza ocrajachb B MeXraJaKTUYeCKOM TPOCTPAHCTBE. YIbTpadUOJIETOBOE U PEHTICHOB-
CcKoe M3JIyuyeHrue o0pa30BaBIIMXCS K TOMY BPEMEHM 3Be3ll M TaJlaKTMYEeCKUX siaep OyaeT
WOHU3MPOBAaTh U HarpeBaThb MeXrajlakKTUYecKuii ra3. Temmeparypa ero moabIMeTCs 10
MHOTHUX JecsITKoB MuIInoHoB KenbBuHOB*). TakuMm o0Opa3oM, oxwumaemas TOBOJBHO
BBICOKASI TeMIIepaTypa MeXTaJlaKTUUeCKOro ra3a B COBpeMeHHOI BceneHHoIi ecTh pe3yJib-
TaT ero «BTOPUYHOIO» Pa3orpeBa — Bedb K MOMEHTY 00pa30BaHMWs CKOTUIEHUI TajlaKTUK
OH OBIJT OYEHb XOJOAHBINA. MeXratakTuueckoe MPOCTPAHCTBO 3aTOJHUIOCh TakXe CBEpX-
SHEPTUYHBIMU 3apSKEHHBIMU YaCTULIAMU — KOCMUYECKUMU JydaMU, KOTOpble 00pa3oBa-
JIMCh B pe3yibTaTe aKTUBHOCTHU siiep TaJaKTUK M B3PBIBOB CBEPXHOBBIX 3Be3l. Jlo obpa-
30BaHUS TaJlaKTUK BO BcelleHHOI He ObLIO KOCMMUYECKHUX JIydel TakK Xe, KaK W TSIXKeTbIX
anemMeHToB. [loctermeHHO BceneHHas crtana NMpWHMMATh Te€ YEPThl, KOTOpPbIE MBI ceivac
HalmronaeM.

Urak, BceneHHas 3BOTIONMOHMPOBAia M 3BOJIOLMOHUPYET. DTa 3BOJIOLUS, SBJISIO-
masicsl ee OCHOBHOUM 0COOEHHOCThIO, HAOMI0MaeTcsl Ha BCeX YPOBHSIX. MBI ceifuac obpuco-
BaJIM KapTUHY 3BOJIOUMM BceleHHON B 11€JIOM OT NMPUMUTMBHOW BOZOPOAHO-TEIMEBOM
T1a3MBbl 0 TOTO TPAHIMO3HOTO TI0 CBOEMY MHOroobpasuio ¢heHOMeHa, KOTOPbIii Mbl Ha-
OmogaeM ceituac. B cBolo odepelb 3BOJIOUMOHUPYIOT TaJaKTUKU OT MPOCTEHIIMX oOJa-
KOB JI0 CJIOXHBIX CIMUPAJbHBIX 3BE3MHBIX CUCTEM C OTPOMHBIM DPa3HOOOpa3uMeM TOTYJs-
uuit. O6 3BOJIOLIUU 3Be3[ Mbl yxXe roBopwiu B Ti1. 4. B 1. 9 peub Oymer uatu o6
9BOJIIOLIMM TTAHETHBIX cUcTeM. M, KOHeYHO, OTPOMHYIO 3BOJIIOLIMIO TpeTeprieia XU3Hb
Ha 3emJie M, KaK MOXHO IojaraTh, Ha APYrUX TUIaHETax.

CoBpeMeHHast Hayka o BceleHHO — acTpoHOMUST — BCsSl HACKBO3b 3BOOIIMOHHA. He
Bcerna Tak Obuto. ToabKO pa3BUTHE Halleil HayKu, MOTpeOOBaBllee OTPOMHBIX YCHJIMI
OT €€ TBOPIIOB, MPUBEJO K 3BOIIOIIMOHHOMY B3TJIsIAy Ha BceneHHylo, puyemM He B TUIaHE
YMO3PUTEIbHBIX 3aKJIOYEHUI, a Ha OCHOBe cTpororo aHanuza (akroB. B XVIII, XIX
U naxe TepBoil mosoBuHe XX CTOJETUSI acTPOHOMMSI ObUla CTATUYHOM, 3aCTBIBIIEH.
N3zyvanuch ¢ GONBIION TOYHOCTHIO ABMKEHUS IJIAHET U KOMET, MOJENM 3BE3IHBIX ar-
Mocdep, ux xumudyeckuit cocraB. M 310, KOHEUHO, OBLIO O4YeHb BaxkHO. Ho wucTMHHas

*) HenaBHo ObU10 0OHAPYKEHO PEHTTEHOBCKOE M3JYYeHHE OT MEXTalaKTHYeCKOTo ra3a B CKO-
TUICHUSAX TalaKTHK; COIIACHO 3THM4Ha6J‘[]0I[eHI/I${M TeMIepaTypa MEXTaJaKTHYecKoro rasa OKOIo
10° KenbBuHoB, a miaotHocTh ~107" yacTuubsl Ha KyOuyeckuit caHTumetp i ~10°7 r/cm’.
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KapTUHA MEHSIOLIeCs, TIopaXarolleii MHOrooOpasueM SIBJICHUH, OOoraToil «CKaukamMu» |
B3pbIBaMU BcesleHHO# cTajia SICHOI acTpoHOMaM TOJIbKO B TOCJIEIHIOI YeTBepTh BeKa.
DroT mepuon «Oypu M HATUCKa» MO CIPaBEIIMBOCTA MOXET ObIThb Ha3BaH «PEBOJIOLMEH
B acTpOHOMUW». B TepByl TpeTb Halllero Beka aHaJOTUYHYIO PEBOJIOIMIO TEpexuia
dusuka. Ceifuac Mbl SBJSIEMCSI CBUIETENSIMA PEBOJIIOLIMOHHOTO B3pbIBA B OMOJIOTHH.
Bmecte ¢ mocieqHeit acTpOHOMUSI B HalllM JIHM HaXOAUTCS B aBaHTapie HayK O MpHUPOJE.

OnmHako BepHeMcsl K KocMmojoruu. s pemieHus: oOLMX BOTPOCOB O T€OMETPUU
U MeTpuKe BcelleHHOIT 0ueHb BaKHO OLEHUTh CPEJHIOI TUIOTHOCTH BelllecTBa B Heil. Drta
olleHKa uMena Obl GoJibliloe 3HAUYEeHMe IJIs BbiOopa Monenu BceneHHoI, T. €. 11l BOTIPO-
ca 0 ee KOHEYHOCTU MM GeckoHeuHocTu. OKas3bIBaeTcsl, YTO «pa3Ma3aHHas» TUJIOTHOCTh
raJakTUK JaeT BedW4nHy, MeHbuylo yeM 107°° r/cwm’.

IToka eme, omHaKo, HE COBCEM SICEH BOIIPOC, KaKasl IoJisl BellecTBa BO BceneHHo#
HaxXoauTCs B popMe MEXTajaKTUYeCKOro rada. MoxXHO TOJIbKO ToJjiaraTh, 4TO 3TOT ra3
JOJIKeH OBITh OYEHb FOPSYUM U JOCTATOYHO pa3pexkeHHbIM. Eciu, Hampumep, okaxercs,
YTO CpeHsISl TJIOTHOCTh MEXTaJlaKTUYeCKOro BellecTBa He OoJibllie pa3Ma3aHHOW TUIOT-
HOCTU TrajiakTuK, BceneHHas He Oyner 3aMKHyTa (Tak Ha3blBaeMmasl «OTKPBITAasl MOJIEIb»).
Mmerorcss ocHOBaHMS ToJIaraTh, YTO BaXHEHWIIMI BOMPOC O IMJIOTHOCTU MEXTalaKTuye-
CKOW cpelibl OyneT B OJM3KOM OyaylieM OKOHYATEeJbHO pellleH METoJaMU PEHTTeHOBCKOM
ACTPOHOMUHM.

Hnst Toro ytoObl BcemeHHas Oblia 3aMKHYTa, HYXXHO, YTOOBI CPENHSISI TMJIOTHOCTH
MeXTaJaKTUUecKoro raza Obuta npumepHo B 30 pa3 OoJjibliie «pa3Ma3aHHON» TMJIOTHOCTHU
rasakTuk. Bpsn nu ato tak. Ecnm ke Bce-Taku okaxercs, yTo BceneHHas 3aMKHYyTa, cie-
JIyeT UMEeThb B BUAY, UTO 3TO SIBJISIETCS HEKOTOPOW XapaKTEpUCTUKOW YEThIPEXMEPHOTO
MPOCTPAHCTBEHHO-BPEMEHHOTO MHOTOOOpa3usi. HermoHnmMaHue 3Toro o0CcTosITeIbCTBA Ya-
CTO HaxOAUT CBOE BhIpaX€HWE B HEJIOYMeEBAlOIlleM BoIlpoce: eciu BceneHHas 3aMKHYyTa,
TO 4YTO XK€ HaXoauTcs 3a ee npenesamu? KoHeuHO, MOXHO ObUIO ObI MIPEICTABUTH U JIPY-
rue BceneHHble, Oosiee MM MeHee CXOAHBbIE C Hallei, ecim 661 Mup (umu «CBepXBceeH-
Has») ObLI MHOrooOpasWeM IISITH WIM OOJbIIero KomudecTBa M3MmepeHuit. Her, omnako,
HUKAKUX CEPbe3HBbIX OCHOBAaHMIl B TOJIb3Y 3TOrO MPOU3BOJBHOTO MPEATONOXEHUs (CM.,
BITPOYEM, KOHEI[ 3TOWl TJIaBbl).

[MpuxonuTtcss Takke CHbIIIATh MHEHWE, 4YTO BBIBOJ O 3aMKHYTOCTM BceneHHo
SIKOOBI HEeCOBMeCTUM C (uiocodueil TruaaekKTUIecKoro MaTepuaiuima. OTo, KOHEYHO, 3a-
onyxnenue. OCHOBHBIM aTpuOyTOM BeeneHHoi ¢ Touku 3peHus ¢uiocobun quaieKTuye-
CKOTO MaTepuaju3Ma SBIsETCS €€ OO0OBbEKTUBHOE CYyIIECTBOBAHUE U IMO3HABAEMOCTb.
Heneno cesasbiBath cynb0y 3TOi unocodun ¢ KaKUM-HUOYIb KOHKPETHBIM CBOWCTBOM
BceneHHolt, HampuMep CBOWMCTBOM KOHEYHOCTM WJIM OECKOHEYHOCTH. 3aKOHOMEPHOCTHU
BceneHHol MOTOMY M Ha3bIBalOTCA 0O bEKTUBHBIM U, YTO HE 3aBUCAT OT MPEAB3SATHIX
B3IJISIIOB OTAEIbHBIX JIIONEH, IJIOXO TMOHMMAIOIIMX IyX Guiocoduu IuaiekTUYecKoro
MaTepuaiu3Ma.

st poGeMbl TPOMCXOXIEHUSI M Pa3BUTHUS XU3HU BO BcelleHHOU ee paciivpeHue
UMeEeT OYeHb OoJiblIoe 3HaueHue. Kak jerko rmokaszath MareMaTU4YeCKM, TUIOTHOCTh TOJISt
u31ydYeHus B 6ecKoHeuHoil BceneHHO, paBHOMEPHO 3aMOJIHEHHOM U3JIyJYalouuMu 00beK-
TaMU, JOJKHA ObITh OYeHb Oosblioil. Tak Kak B 3TOM ciyvyae 3Be3[bl IOJXKHbBI 3KpPaHU-
poBaTh JApYr Ipyra, TO IOBEPXHOCTHAas SPKOCTb HeOa MOJKHA ObITh TaKOW Xe, Kak
y 3Be3n uiu ConHua. MHbIMU cioBaMu, HEOO ObLIO Obl OCJIENUTENBHO SIPKO, a TemIlepa-
Typa BellecTBa Bo Bceil BcemeHnoli Oblna Obl okonmo 5—10 teic. K. Tot ¢akr, yto sp-
KOCTh Heba, o0yCJIOBJIeHHAs M3TydeHUeM Bcex 00beKTOB BceneHHOIi, Bce-TakuM He3HAuM-
TenbHa, XOTs1 BceneHHas MoxeT OBbITh M OECKOHEYHOH, TpeOyeT OObsCHEeHMs. OTa
rnpobsieMa M3BECTHA aCTPOHOMAM YyXe CBbIllle Tojyropa crojetuit. OHa mojiyyusia Ha-
3BaHUE «(HOTOMETPUYECKUI TMapagoke.

Eme B XIX crometun penajuch MOMBITKM YCTPAHUTH (POTOMETPUUYECKUI TMapamokc
TpY TOMOIIM TeX WJIM WHBIX TUIIOTE3 O XapakKTepe pacrpeleieHuss M3Jydyaroumx o0bek-
TOB BO BceneHHOIl. DTM TMOMBITKM, OIHAKO, HOCUJIM BeCbMa MCKYCCTBEHHBIN XapakTep
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¥ oKazanuch HeynauHbIMU. CTOJIb XXe HeydauHbl ObUIM MOIBITKY yCTpaHEHUS! (POTOMETpU-
YecKOoro napajaokca MyTeM BBeNeHUs MOTMJIONIAoNIEeli MaTepuu, paclpeaesieHHON Mo Bceit
BcenenHoil. AHain3 mMoka3ajl, YTO HaJlW4YWde TaKOUl TMOMIOMIAIOIIENR CBET MaTepuu TOJbKO
ycuaIwio Obl Tapamokc.

Pa3BuTue coBpeMEHHON KOCMOJOTHM, OCHOBBIBAIOIIEWCS HAa TEOPUM OTHOCHUTEIBHO-
CTU M TIOATBEPXIEHHOW HAOIOAEHUSMU PEIUKTOBOTO M3JTY4YeHUs, YCTpaHWIO (oToMe-
TpUuueckuii mapamokc. PemraomuM 00CTOSTENBCTBOM SIBASIETCS HalWYWe KPACHOTO CMe-
IEHUsI B CIeKTpax TajakTWK. braromapsi 3TOMy SBJI€HUI0O KBaHThl CBeTa — (DOTOHHI,
U3JyYeHHBbIE OYEHb MATEKMMU TalaKTUKaAaMU W JAOLIEAIINE MO Hac, KaKk Obl «Ierpaiu-
pYIOT» WU <«TOWIAIOT». COOTBETCTBYIOIIME WM [UIMHBI BOJH CTaHOPATCS Bce OOJblie
u OoJibllle, a YHEPTUM yMEHbINATCsA. M3aydyeHrue caMmblx yIaJleHHBIX OT Hac dacteir Bee-
JIEHHOM Gylaromaps SIBJI€HUIO KPACHOTO CMEUIEHUSI YXOAUT B IJIWHHOBOJHOBYIO, HEBUIM-
MYI0 00JIaCTh CIIEKTpa, U €T0 MHTEHCUBHOCTh CWJIbHO MafgaeT. MoXHO cKka3aTh, YTO Kpac-
HOE CMellleHue KakK Obl «Cpe3aeT» M3TydyeHUe najekux obnacTeil BceneHHOl, TeM caMbiM
ycTpaHsisi OTOMETPUYECKUIN TapamoKc.

Heo6xoanMo Mog4yepKHyTh, YTO SIBJEHHME KPACHOTO CMELICHMS, BBI3BAHHOIO pacUIM-
peHueM, passieTOM TajakTUK, OJIaroNpUSTCTBYET BO3HUKHOBEHUWIO W PAa3BUTHUIO XKU3HU
B Te€X WJIM MHBIX yrojkax BcenenHoii. Eciu Ob1 BceneHHas He paciuupsiiach U Obuia Obl
0ECKOHEYHOM, TemmepaTtypa B Hell ObuTa OBl HACTOJBKO BBICOKOW, UTO AaXe MpOCTeuInne
MOJIEKYJSIpDHBIE COEMUHEHUS BpsA JU MOTJAU obpa3oBaThcsl. KoHeuHO, HapuicoBaHHas
B 3TOI INIaBe KapTUHA Pa3BUTUS U 3BoOJOLMU BcelleHHON sBaseTcsl caMoil obieil u mo
Mepe Pa3BUTUS HaYKHU JOJXXKHA KOHKPETU3UPOBAThCS U YTOUHAThHCS. He nckimoueHo, pas-
yMeeTcsl, YTO OT/AEJIbHbIE BaXHBIE NeTaTU 3TOW KAaPTUHBI MPETEPIST CYIIECTBEHHOE U3Me-
HeHue. Ho oCHOBHOU BBIBOI, K KOTOPOMY MOJABOIUT HAC Pa3BUTUE KOCMOJIOTUM U acTpoO-
(bu3uku Bo BTOpoil mosoBuHe XX CTOJNETHS, BPSIA JU OyAeT TMOKOJeOJeH: B MCTOPUU
pa3BuTusi BceneHHO#, paccMaTpuBaeMoil Kak 1iejoe, ObLTM (M, BEpOSITHO, OYAYT) 3TOXM,
BechbMa 3aTPYAHSIONINE, €CM HEe MCKIIOYaloNlMe, BOSHUKHOBEHUE W Pa3BUTUE XU3HU.
XKu3Hb ecTb 3aKOHOMEpPHBI 3Tamn pa3BUTUS MaTepuu Bo BcenenHoil. Tem OGonee 3T0
OTHOCUTCSI K Pa3yMHOUW XU3HMU.

[Tocne Toro xak coBpeMeHHas acTpodU3nKa BOCCTAaHOBWIA AanekKoe npouuioe Bee-
JICHHOW M OBUIM OCBEUIEHBI BCE ATAIbl €€ YAWBUTEIbHOTO Pa3BUTHSI, HAUMHASI OT CBEPXTO-
pSIYEro W CBEPXIUIOTHOTO COCTOSIHUSI, UMEET CMBICI OOCYAWTh €¢ O YAy Il € e pa3BUTHE.
B camoM nene, Gosiee 4eM YMECTHO MOCTaBUTh BOMPOC: a KakK OyaeT BBHINISAAETh BceneH-
Hag B gajekom Oynymem? Mbl yXe 3HaeMm, 4TO B JajieKOM IMpOILJIOM OHa Kaye -
CTBEHHO OTJIMYATaCh OT COBPEMEHHOTO CBOEro COCTOSHUS. MOXHO JU OXUAaTh
KayeCTBEHHOT0 OTJIMYUS COCTOSIHUSA Oyaylieil BceneHHol oT coBpeMeHHOro?

JInst oTBeTa Ha 3TOT BOMPOC HANO TpPEXIEe BCEro 3HaTh, 3aMKHyTa BceneHHas wiu,
HaAmpoTUB, OTKpbITAa. [Apyrumu cioBamu, Oynet v BceneHHas CKOJb YyrOMHO NOJNTO pac-
MUPSTHCS («OTKpBITasi» Moje b BeceneHHON) Man Korna-HUOYAb ee pacliMpeHue CMeHUT-
cst cxkatuem*). Bpllie Mbl yXXe TOAYEpKUBAIN, YTO OKOHYATETbHBINA BHIOOD MEXAY 3TUMU
IBYMSI MOJEJSIMU C/eaTh TMOKa Heb3sl. DTo OymeT BO3MOXHO TOTJa, KOTJAa C MOJHOM
HaJeXXHOCTbIO OymeT ompeneneHa cpenHss («pa3Ma3zaHHas») TUIOTHOCTb BEIECTBA BO
BcenenHoi.

3amMeTHM, 4TO pa3Ma3aHHasl TJIOTHOCTb T'aJlaKTUK B HECKOJBKO JECATKOB pa3 MeHb-
me Kputudeckoii. CylllecTByeT, OIHAKO, KOCBEHHBI METOM OMpeAesieHUs] CpeaHei TioT-
HOCTU BellecTBa Bo BceseHHoli. Beie Mbl 3aMeTwnu, 4to nelitepuii Bo BceneHHoW mor
00pa3oBaTbCs TOJABKO B TEepBble MUHYTHI Tocie bonbimoro B3peiBa, Korma MIOTHOCTh

*) Xapakrtep ToBeleHHs BceneHHON BTONHEe aHAJOTMYEH TOBENCHHIO KaMHS, OpOIIEHHOTO
BBEPX B MOJE 3€MHOTO TATOTeHMA. EcCnu ero mepBoHayajibHass CKOPOCTb IOCTATOYHO BeTMKa, OH
TPeoIoJieeT TATOTEHME U OYIeT Bee BpeMsl YIasIThCs OT 3eMiH (aHalor «OTKphITo» Monenu). Ec-
JU XK€ CKOPOCTh HENOCTaTOYHA, TATOTEHME OCTAHOBHUT €r0 W OH YMajeT 00paTHO (AHANOT «3aKphI-
TO» MOJIENH).
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M TeMIlepaTypa ObLIM JTOCTATOYHO BEJIMKM. 3Has KOJUYECTBO AEUTEpHS B MEX3BE3IHOU
cpene (B 50000 pa3 MeHbIIEe, YeM BOAOpOdA) M TOIDAIIHIOW TeMIlepaTypy BcemeHHOI,
MOXHO HaliTH €€ TUIOTHOCTh. DTOT METOA JAeT 3HaueHWe IMJIOTHOCTU B COTHIO pa3 MeHb-
Iy, 4eM KpuThdeckas. B Hacrosimee BpeMsl 3TO OOWH W3 TJIABHBIX apTyMEHTOB
B TOJIb3y OTKPBITON MOIENH.

CpaBHUTENILHO TIPOCTO TIpeAcKasaTh Oymyiliee BceneHHOM mIsT «3aKpBITOM» MOMIEINH.
VYx ecin BceneHHast HAYHET CKMMATbCS, TO 3TOT MPOLECC HUUTO HE OCTAHOBUT M OHa,
B KOHIIe KOHIIOB, TPOMIs Yepe3 KOMITAKTHYI0, CBEPXIUIOTHYIO TOPSYYIO a3y, COXMETCS
B TOYKY. B aTOM ciyyae BceneHHass Kak Obl TTIOBTOPUT UCTOPUIO «B OOPATHOM TTOPSIIKE».
Bech LMK «paciMpeHUe -»OCTaHOBKA -» CKaTHe» JOJDKeH 3aHIThb BpeMs TMOpsaKa
100 MmunnuapmoB Jsiet. Tak Kak co BpeMeHM Hayaja pPacIIMPEHUsS] TMPOIUIO <«TOJbKO»
15 —20 MuIMapmoB JIeT, TO MBI (B CiIydae «3aKpbITOM» MOMIENN) HaXOAUINCh Obl B Hada-
Jie uukiaa. Hauner mu BceneHHass mocie cBoero cxkatusi B TOYKY HOBBIA ITMKJT pacIIdpe-
HUA? BynyT 11 HOBBIE LMKIIBI TOJTHBIM MOJOOMEM TPEABIAYIIEro (T. €. Halllero, B KOTO-
poM Mbl XuBeM)? OmHO3HAYHBIX OTBETOB HAa 3TW BOMPOCHI ITOKA HET, XOTS BpSA JH
MOXKHO OXHMIATh TOXAECTBA Pa3HBIX IMKJIOB. Hampumep, mpu KaxXaoM HOBOM ITUKJIE MO-
T'YT 00pa30BBIBaThCS COBEPIIEHHO pa3HbIe dJIeMeHTapHbIE YACTHIIBI, YTO, KOHEUYHO, paau-
KaJIbHO OTPa3MTCS Ha XapaKTepe ero MmpoTeKaHus.

B cimyyae «OTKpBITOM» MOIETU, KOTOPOU MpUIEpXUBAeTCS ceiyac OOJbIIMHCTBO
KOCMOJIOTOB M CIIELIMATUCTOB MO BHETATAKTMYECKON aCTPOHOMUU, TIPU CBOEM HEOTpaHMU-
YeHHOM pacIiupeHuu BeceneHHas u MaTepusi, U3 KOTOPOI OHAa COCTOMT, B HEBOOOPa3uMO
TaleKoM OymylieM TIpeTeprsT psii KadyecTBeHHBIX U3MeHeHuid. Heobxomumo mos-
YePKHYTh, YTO pe4Yb UIAET O YyJOBUIIHO OTPOMHBIX MHTEPBalaX BpEMEHHM, MO CPaBHEHMIO
¢ KOTOpbIMU 15 — 20 MMJUTMApAOB JieT, MPOIISHNIMX IOce TepBOHAYaTbHOTO B3phIBa
BceseHHO#, KaXyTcss MTHOBeHUEeM. UTO M TOBOPUTH — B CJIy4ae OTKPBITOM MOMAETU «y
Hac B 3aImace BEYHOCTb», XOTS 3Ty KaTErOpWI0 TOCTMYb HAIIMMM XAJTKUMU YyBCTBAMHU,
MSTKO BBIpaXxasch, 3aTPYIHUTENBbHO. B 3Toil CBSA3M cieayeT 3aMeTWTh, 4YTO Kak
OTPOMHBIE, TAK M HUYTOXHO MaJible BETMIMHBI, Mbl BOCTIDpUHUMAEM YCIOBHO, BCeTna MpH-
Mepsist K HUM CBOI BecbMa OTpaHMYEHHBIN XW3HEHHBIN OmMbIT. UMEHHO 3TO MBI UMENH
B BHIY, KoTna B TJI. | paccka3blBali O MPOCTPAHCTBEHHBIX M BPEMEHHBIX MacIiTabax
Bcenennoii. 106aBuM K 3TOMy, 4TO (DU3MKU, 3aHMMAIOIIMECS 3JeMEHTApHBIMU YacTHIIa-
MM, HUUTOXHBIH MHTepBan BpeMeHH 107> ¢ (BpeMsl XM3HU CaMbIX HeCTaOMIBbHBIX Yac-
THUI, TaK Ha3bIBAEMBIX «PE30HAHCOB») OTOXICCTBIAIOT CO BPEMEHEM, 3a KOTOPOE 4acTH-
1a, ABMXYILAsCSA CO CKOPOCTBIO ¢, TPOoGEraeT oTpe3oK, paBHLI pasmepy sapa (107" cm).

BepHemcst, omHako, K OTKpbITOW Monenu BceneHnoit. Yto ee oxumaeT B CTOJb
He0003pUMO YHAJIEHHOM OT Hac Oymymiem?

Mpexne Bcero, yepes 10" geT (YTo BO MHOTO TBHICAY a3 MPEBBILIAET BO3PACT CO-
BpeMeHHOI BceneHHOIt) «OCTBIHYT», HCUYepIiaB CBOE SIIECPHOE Topiovee, BCe KapIMKOBBIE
3Be3Ibl C Maccoii, TpPEBBIIIAIONMEN HECKOJBKO COTHIX HOJEd COJHEYHOW MacChl. ODTH
3Be3/Ibl TIPEBPATATCS B Oejible KapJiWKW, KOTOPbIE, OCTBIBAas, CTAHYT XOJOXHBIMU «4EPHbBI-
MU» KapJuKaMM C pa3MepaMu Mmopsiaka 3eMiId M ¢ 04eHb 000N mIoTHOCThI0. HecMo-
TS Ha TO, YTO B3aMMHbIE ClydyaiiHble COMVMKEHMUS 3B€3] B rajakTUKax OyayT Mpoucxo-
INTb peako, deped 10° jeT mo 3Toil MpUuMHe NpPAKTUYECKU Bce TIJIAHETHI OYAyT
OTOpPBaHbI OT CBOMX MaTePUHCKUX 3Be3xd. [lo 3Toii ke mpuuunHe (caydailHble COMMXKEHUS
3Be3n) cioycra ~ 10” et mo Kpaiineit Mepe 90% Bcex 3Be3l MOKMHYT CBOM FalaKTUKH,
a IeHTpaJbHbIe OOJIACTH TOCJIETHUX COXMYTCsS, 00pa3ys BecbMa MacCUBHBIE (M ~
~ 10M O) YepHble ABIpH. MTak, HACTYNMUT 3MoXa, KOTJa TaJlaKTUKW TMPEKpaTsIT CBOE Cy-
IecTBOBaHME (OT HMX OCTaHYTCSI TOJIbKO MAacCUBHBIE YEPHBIE IBIPHI), a U3 3BE3J OCTaHYT-
cs1 TOJTBKO XOJOMHBIE Oefible Kapiuku. IIpu 5TOM OTAeNbHbBIe 3Be3dbl OYOYT y4acTBOBATh
B paciMpeHun BceneHHOIA.

Jlo 3Toil 3MOXM pasjieTauCh TOJIBKO TaJaKTMKH, pa3Mepbl KOTOPHIX CPaBHUTEIBHO
MaJio MEHSUIMCh, TaK YTO PACCTOSHUS MEXAy 3Be3laMU ObUIM TaKUMM Xe, KaK B Halry
3IOXY, T. €. HECKOJIbKO CBETOBBIX JIeT. Temnepb e pacCTOSTHUS MEXIy COCEIHUMU 3Be3/1a-
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MU OyayT B Hayajle 3TOM 3MOXM MPEBbIIIATh MHOTO Meranapcek W jajblie OyayT Heorpa-
HUYEHHO pacTu. PaccTosiHUS MexXay c O Cce/1H M MU 3Be3[aMU CTaHYT MPEBOCXOAUTH HbI-
HELIHWE PacCTOSIHUSI [0 KBa3apoB, MCYMUCIsSeMble MuiuapiaMu napcek. Ecium yuects,
YTO K TOMY BpEMEHU BCE 3BE€3/bl OynyT OEbIMU KapIMKaMU BeCbMa HU3KON CBETUMOCTH,
TO Ha BOOOpakaeMOM HEOOCKJIOHE KaKOro-HMOyab HMYTOXHOI'O TaKOro KapjiuKa HMKa-
KMX CBETUJI HM B KaKOM TeJeCKOI OOHapyXUThb OyaeT Heab3sl. [1o yero xe 3T 3Be3abl OY-
YT U30JMPOBaHbl — CTPAIHO Jaxe MpeacTtaBuTh. WM kakas tam OymeT LApUTh 4yepHas
HOYb...

Ilepexonss Kk HeuzMepuMmo Oosiee yAaJE€HHOMY OyaylIeMy, Mbl HOJIKHBI YYUTBIBATbH
KaueCTBEHHO HOBbIE U3MEHEHUs B caMOil cTpykType Matepuu. [lpexne Bcero, Heib3s MC-
KJIIOYUTh BO3MOXHOCTb TOTO, YTO C MaTepueil MOTYT MPOU3OUTU «KPYMHbIE HEMPUSITHO-
ctu». Jleno B TOM, YTO HEJb3sl TapaHTUPOBATh CTAOMJIBHOCTb MPOTOHOB — OCHOBHBIX
«KUpMUYeit», U3 KOTOPbIX MOcTpoeHa Bcsi MaTepusi. CyllecTBYIOUIME 3KCIIEPUMEHTATbHbIC
JNAHHbIE TapaHTUPYIOT, YTO TMEPUOJA PaAUMOAKTUBHOTO pacraja MPOTOHA BO BCAKOM CIy-
yae mpesbimaet 10” ner. Ho The rapaHTHs, YTO MPOTOH OCTaHETCS CTAGMIBHBIM B Teue-
HUE HEU3MEpPUMO OOJBIINX MPOMEXYTKOB BpeMeHH? CyllecTBYIOT, HalpuMep, TEOpUH,
COIJIACHO KOTOPBIM MPOTOHBI CAMOMPOU3BOJBHO PACMalalOTCsl HA y-KBAHTbl U HEUTPUHO
3a BpeMsi ~ 10” ner. Ceifuac yxe MIaHUPYIOTCSI SKCIEPUMEHTHI, UMEIONINE LeJbl0 00HA-
PYXUTb CaMOMPOU3BOJIbHBIN pacnaj NpOTOHOB. Eciu 3TU 3KCMEepUMEHThl AaayT MOJOXH-
TeIbHBI pe3ynbTaT, To BcemeHHas uepes ~ 10° jer GygeT NpencTaBlsTh COBOKYIMHOCTbH
pasyieTaloMxcs KBAaHTOB M HEMTPUHO C HENPEepbIBHO yObIBaolleil (110 Mepe paciivMpeHust
BcenenHoit) aHeprueit. XouyeTcs, OMHaAKO, BEpUTh (ceiiyac pedb MOXET UATU TOJIBKO O B€ -
p €), UTO MPOTOH aOCOJIOTHO CTaOMIbHAs YacTUlla M TaKOW Majo MHTEPECHbIM (hMHAl Ha-
meii BceneHHoOl He yrpoxaer...

Mwmeercsa eme onHa cepbe3Hasi mpoOsieMa: e TrapaHTUs TOTo, YTO 3aKOHbI MpU-
ponsl, AeiicTBylone Bo BceneHHON B COBpEMEHHYIO 3IOXY, OyAyT AEeHCTBOBAaTh B UyIO-
BUIIHO oTHajeHHoM Oyayuiem? ['apaHTuii, KOHEUHO, HET, HO OOHaAeXMBawIlee 00CTOsI-
TEJILCTBO Bce ke wumeercsd. ONHUM U3 YOUMBUTEJbHEUIIMX OTKPBITUH  TOCIEAHUX
NEeCSITUNIETUI SIBIIsIETCSI OOHApyXXeHMe eCTeCTBEHHOIo ypaHOBOro peakropa B 'abone (3a-
nagHast Adpuka). Ilo npuyrHe BHICOKOTO YPOBHS BbIAEIECHUSI HEUTPOHOB 3a MOCIETHUE
napy MWUIMApAOB JIET U30TOMHBIM COCTaB B OKPECTHBIX MUHEpajaX TaM CUJbHO HM3Me-
HeH. M BOT okasbiBaeTcsi, YTO M3 aHaJIKM3a OTHOCUTEIBHOIO COAEPXaHUSl M30TOINOB cama-
pus cllefyeT, YTO B 3TUX siapax OanaHC 3JEKTPOMATHUTHBIX U SAEPHBIX CUJIT MOIAEPXKU-
BaeTCsl Ha MOCTOSIHHOM YPOBHE MO KpaiiHei Mepe Mujiuapabl jet! OTo U A0Ka3bIBaeT
HEU3MEHHOCTb 3aKOHOB MPUPOJbl MO KpalilHel Mepe B TeueHUWE MUJIMApPIOB JeT!

Wrak, nns panbHeiiinero aHaaM3a Mbl OylaeM IpUAEpPXUBaTbCS TUIOTe3 00 abdco-
JIOTHOW CTaOUIBHOCTY TIPOTOHOB M HEM3MEHHOCTH 3aKOHOB NpUponbl. B Ttakom ciydae
cIedyeT cuMTaThesa ¢ TeM, uTo uepes ~ 10° ser moGoe TBepIoOe TeNO CTAHOBUTCS AaXe
MpY aOCOJIOTHOM HYyJIe XUAKMM. 3HAYUT, BCE OCTHIBIIME OeJible KapJuKu, HeKOorma ObIB-
IIMe 3BE3MaMU — «XOPOUIMMM W Pa3HbIMU», CTaHYT cepuyecKMMHU XUIKUMU KarsiMu!
Eumie uepe3 4ymOBMIIHBIN IMpoMexyTok BpemeHu ~ 10"°"(!) ner moGoe BemecTBo cTa-
HOBUTCS PaiMOAKTUBHBIM. [le0 B TOM, YTO 3a TaKMe MPOMEXYTKM BPEMEHU JIErKue sapa
OyIyT «cnuMBaThCs» B Oosiee TSXKENble, a TSXEJble CTaHYT AeAUThCcs. B pesynbrare 3TMX
MPOLIECCOB BCE XMAKME Karjyd — OBbIBIIME 3BE3/Ibl — CTAHYT 3XEJIE3HBIMMU.

Ho uyTto npowusoiiner ¢ npyroii KoMmnoHeHToi BceneHHOU — OBIBIIMMM MAaCCUBHBIMU
3Be3[aMU U SApaMU rajakTUK, CTABULIMMU YepHbIMU Abipamu? Ui nanbHEH1Iero aHaiu-
3a OYEHb CYLIECTBEH BBIBOJ, MOJYYEHHBbId HECKOJbKO JIET TOMY Ha3all BbIAAIOUIMMCS aH-
IJIMACKUM TEOPETUKOM XOKMHroM. OH IMOKa3aj, 4TO YEpHbIE AbIPbl OTHIOAb HE SIBJISIOT-
csl «BEYHBIMU 00pa3zoBaHUSIMU» (KaK 3TO CUMTAJIOCh paHblie). Yepes HpoMexyTKu
BPEMEHU, MPOTOPLIMOHATbHBIE Ky0aM X Macc, OHU «UCTapsIIOTCI», U3Tydast dJeKTpoMar-
HUTHBIE BOJIHBI C JJIMHOU MOpsiAKa pa3MepoB 4epHoil Ablpbl. Hampumep, yepHasi nbipa
¢ Maccoit, paBHoil 10 cojgHeyHbIM MaccaM (4To OJM3KO K Macce IOoJ03peBaeMOi dep-
Hoit mwipel JleGenp X-1) «ucmaputcs» uwepes 107 7er, W3nyyas pamvoOBONHBI IJH-
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Hoil oxomo 30 kM. A cBepxmaccuBHasd uyepHad apipa (M = 107 MO — ObIBIIEE SIAPO
KaKoii-HuOYIb TaJakTUKU) ucraputca uepes 10" JeT, manydyas CBEpPXMUTMHHBIE BOJHBI
JUIMHOM MopsiaKa IecsiTU aCTPOHOMUYECKUX equHull. MTak, Bce YepHbIe IbIPbl — «3BE3IHbIE»
U «IJIepHO-TaJlaKTUYeCKHMe» B KOHIE KOHIIOB IPEBPATSATCS B CBEPXAJMHHOBOJIHOBOE
3JIEKTpOMarHUTHOe uanyyeHue. OcTtaHyTcsl oT BceneHHON TONBKO MIIOTHBIE, XKUIAKHE, -XO-
JloAHbIe XeJe3Hble Kamiu. Ho a31o emie He Bce! OkasbiBaeTcsl, UTO KOIrJa MCTeueT OOJIblie,
yem 10'°%° (1!!) 7net, 3TH 3KeJe3Hble KAalUTM MpeBpPaTATCS JU60 B HEHTPOHHBIE 3BE3MBI
(KOTOpble MOTOM IpPEeBPATITCS B YepHBIE IbIPhI), JUOO MpsIMO B uyepHble AbIphl. [locien-
HHe e, MPAKTUYeCKd MTHOBEHHO (BCero 3a «kakme-HuOyab» 107 jer), wucmapsites.

Ntak, B OTKpBITOI MOjEIM, MpU BCeX BapuaHTax (Aaxe ecid MPOTOH HecTabuieH!)
B KOHEYHOM uTore BcejleHHasi MpeBpaTUTCS B COBOKYMHOCTb pa3JjieTalOIMXCSl CBEPXIJIUH-
HOBOJIHOBBIX KBAaHTOB, a TakxXe HEUTPMHO Majblx dHepruid. OcTaeTcss TOJNbKO YTeIIaThCsl
TeM, 4TO 3TO OyImeT, MSITKO BbIpaxkasich, 0X, Kak He ckopo! MmeeTcss orpoMHoe Kojuye-
CTBO TpoOseM, HEM3MEPUMO 0ojiee aKTyaldbHbIX, OT PEIIeHUs] KOTOPHIX 3aBUCUT Oymylee
YyeJoBeYeCTBa M €ro OTAEJbHBIX MpeicTaBuTeneil. Bce e cormacutech, JI0OOIMBITHO
3HaTh, 4TO OyneT co BceneHHoit B HeobOo3puMO majekoMm OyayumieMm. TakoBa yX Ipupoaa
yesoBeKa. ..

B 3akiioyeHue 3TOi TI1aBbl OCTAHOBUMCSI Ha OY€Hb MHTEPECHOM U, IMO-BUIUMOMY,
BaXXHOM BOIIPOCE O COOTHOILEHMSIX MEXIY «MUPOBBIMU KOHCTAHTAaMW» MaKpo U MMKpPO-
MUPOB. MBI YBUIMM, YTO IJII MHTEpECYlolleld Hac MpobjeMbl XU3HU BO BceleHHoi 3TH
COOTHOILIEHUsI WIPalOT PEelIaoIyl0 PpOJib.

N3 coBpeMeHHOI (DU3MKKU U3BECTHO, YTO BCE 3aKOHOMEPHOCTM MMpa YMpPaBJSIOTCS
YeThIpbMsI TUIIAMM B3aUMOAECHCTBUIA: 1) 37€KTPOMarHUTHBIMU, 2) TPaBUTALUOHHBIMMU,
3) cnabpiMu U 4) cuabHbIMU. TlepBblii TUN B3aMMOAECUCTBMSI OMpenessieT CTPYKTYpy aro-
MOB, a CJIEA0OBaTeJIbHO, OMUCHIBAET BCIO KAPTUHY SIBAEHUN B XUMUU U (U3MKe (32 MCKIIO-
YeHUeM siiepHbIX mpolueccoB). OH xapaKTepusyeTcsl «KOHCTAaHTONW B3aUMOIEUCTBUSI» — 3a-
pSIOM D3JIEKTpOHA e, CBSI3aHHOW C W3BECTHOW 0Oe3pa3MepHOil MOCTOSIHHOM TOHKOM

L"" 2 1 ; ;".i
CTDYKTYDH B8 he = ‘|37( e
TallMOHHOE B3aMMOJAEHCTBUE NOCTATOYHO MACCHUBHBIX TeJl MMEET pellaloniee 3HaYeHUe
IJIsI TIIAHETHOM, TaJlakKTUYEeCKOM M MeTarajakTM4eckoil acTpoHoMUM. OHO MOXKET Xapak-
TepU30BaThCsl CBOEH KOHCTAHTOW B3aMMOIEWCTBUSI — rpaBUTAllMOHHON TocTosiHHOUW G
Gm?,

— moctosiHHast [lmaHka, ¢ — ckopocTh cBeTa). ['paBu-

11 CBA3aHHOM C Hell 0e3pa3MepHOM oG = ~5:.10 *?. CunbHble B3aMMOIEHCTBUS JO-

B
MUHUPYIOT B 00JIaCTU aTOMHBIX sIIEP M 2JIEMEHTAapHBIX YacTUIll, B TO BpeMsl Kak cjadbie
OMUCBIBAIOT TAKME MPOLIECCH, KaK [}-palnoakTUBHOCTb. /11l CUJIBHBIX U CJIa0ObIX B3aUMO-

JNeNCTBUI TakXe MOXHO BBECTM CBOM KOHCTAHTbl B3aMMOMAEKCTBUS, IO CMbICIY aHallo-
ruyHele  %.OHM 0003HAyalTCs Kak o 9,4 MMEIOT OMNpelaeeHHble 3HAaYeHHUS .

HecomHeHHO, MpuBeaeHHas BbIle KiacCUMPUKAlLMg B3aMMOIEHCTBUI OTpaxaeT co-
BpEMEHHBI ypoBeHb (U3MUeckoid Hayku. BriojsHe BO3MOXHO, 4TO B OymyuiemM (MOXeT
ObITb, MU HeNaJeKoM) B3aMMOIEMCTBUS OynyT JUOO MOJTHOCTbIO OOBEAMHEHBI, JUOO UX
OoCTaHeTcsl MeHblie. (DTo O3HayaeT, YTO MeXAY KOHCTaHTaMM B3aMMOIEHCTBMSI MOXET
OBITh KaKasi-To cBsI3b.) HO 3TO 00CTOSITEIbCTBO HE AOJKHO YMEHBIIMThL Halle yAUBJIEHUE
TOMY (PakTy, UTO MEXOy KOHCTaHTaMW B3aMMOJEIHCTBUS M XapaKTepuCTUKaMu BceneH-

o
HOIi CyIIECTBYET KakKasi-TO CTpaHHasi 3aBucuMocTb. Hampumep, R, = ciy = (rx -)uu, rne
O

h : .
R, n t, - panuyc u Bo3pacT Bceneila= == = 0,53-10"° cM - paguyc mepBoii
0
opOUTHI OOPOBCKOI MOJEIM BOLOPOAHOro aroma. Ipyrumu cioBaMM, OTHOLIEHUE paguyca
Bcenennoit (R, ~ 10* cm, Tak kak BospacT Bcenennoit ¢, ~ 10 ner = 3- 10" cekymn)
K pasM€paM atoMa paBHO OTHOLICHUIO SJICKTPOMArHMTHLIX U I'PaBUTALIMOHHBIX CUII, D,GVI-
CTBYIOIIMX MEXIY 3JeMEHTApHbIMM YacTHUIlaMMU!
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Il 00bSICHEHUSI 3TOTO YAMBUTEJbHOTO OOCTOSITENIbCTBA 3HAMEHUTHIN aHTJIMUCKUIT
dusuk dupak eme B 1937 r. mpeasoXun TUMOTE3y, YTO TPaBUTALMOHHAs TMOCTOSHHAas
G wMeHseTcs 00paTHO TPOMOPLUMOHANBHO Bo3pacTy BceneHHoir t, B To BpeMs Kak
OoCTaJIbHblE KOHCTaHTHI (¢, fi, €) octatorcs HeuaMeHHbIMU. OTHAKO COBpEMEHHbIE HAOJIO-
JNeHUsT MeTarajJakTUYeCKUX OOBEKTOB HCKIIOYAIT TaKyld BO3MOXHOCTb.

CoBepIIeHHO IPYTYI0 TMIOTe3y pa3Bui B 1961 T. BhImaloIIMiics aMepUKaHCKUM (u-
3UK W acTpoHoM [luke. DTy rumore3dy Mo npaBy MOXHO Ha3BaThb «aHTpOIHO». CyTb ee
coctouT B cieaywomeM. st Toro 4toObl rae-HUOyab Bo BceneHHO# BO3HMKIIA KU3HbD,
HEOOXOAMMO, 4TOOBI OBITM TSXKEJble 3JEMEHTbI, KOTOpbie 00pa3ylOTCSi MPHU BCIIBIIIKAX
cBepXxHOBBIX. OO0 3TOM MBI yXKe TOBOPWJIM paHblle (cM. 1. 5). Ho orcioma ciemyer, 4To
BO3pacT IMO3HAaBaeMOWl pa3yMHbIMU HaOiwonatensiMu BceneHHON A0XKeH ObIThb HE MEHb-
e BO3pacTa 3Be3/l, BCIBIXMBAOIIMX Kak cBepxHoBble. Eciu macca mocinegHux ~ 1,5 co-
JHEYHOU (YTO COOTBETCTBYET CBepXHOBOM | Tuma — cMm. 1. 5), TO 3TOT BO3pacT f MOpsia-
Ka HEeCKOJbKUX MUJITMApAOB JieT. M3 Teopun BHYTPEHHETO CTPOEHUS U DBOJIOLMM 3BE3[

h
mye
~ |0°'* om — pagnyc mporoHa. C Opyroil CTOpOHBI, BO3pacT BceneHHON t, He
MOXET OBITb MHOTO OOJBIIE f,, TAK KaK B 3TOM CJly4ae TMOYTHU BCE 3BE3[bl NPEBPATUINCH
Obl B Oenble KapJIMKW M HEHTPOHHBIE 3BE3[bl, O YeM peub yXe 1uia Bbie. [1ocKoIbKy Mbl

-
~

MOXHO TIOJIYYUTh COOTHOIIEHHUE: [ = e:t.&‘r,.‘ e =& 10723 ¢, I =
=

Takod BceneHHOW He HabmomaeM, TO [y ~ [; = o' ity Elo & oG = ( 21) dg.
&g

Takum 06pa3oM, COOTHOIIEHWE MEXIy pa3mepaMu BceleHHON M aToMa ecTh IpO-
CTOe CJIECTBUE W3 YCIOBHUS HabmomaeMocTy BceleHHON pasyMHBIMU cymiecTBaMu!

Mexay KOHCTaHTaMU I'PaBUTAIIMOHHOTO W CJIaboro B3aMMOACHCTBUN MMEETCSI COOT-
g
B
«a@HTPOMHBIN» MpUHIUI. Kak OKa3bIBaeTCs, 3TO COOTHOLICHHWE OOBSICHSET, MOYEMY BO
BpeMsl TIepBUYHOTO CHMHTe3a smep, Korma Bo3pacT BceneHHON ucuMelsaics HeMHOTHMH
MUHYTaMH, 25 % Bcex obpazoBaBinuxcs siaep (Mo macce) ObUTM TenueBbIMU. Ecnmu OB a,
OBIIO YYTOYKY MEeHbIIe, Bce oOpa3oBaBInMecs sapa ObLIM OBl reaueBHIMU. B Takoii
«renueBoii» BceneHHOM XM3Hb, KOHEYHO, HEBO3MOXHA (HAIpMMep, He ObUIO ObI BOJHI).
C npyroil cCTOpoHbl, eciu Obl o, ObLIO Obl YyTOUKy OOJblIe, reiauss Bo BcemeHHoil He
ObUTO ObI COBCEM M 3BOJIOMS 3Be3[ Ijia ObI COBCeM Mo-Ipyromy. HeOe3blHTepecHO Tak-
K€ OTMETHUTb, YTO €CJIM OBl o, JaXe He3HAUYUTEIbHO OTIMYAIOCh OT CBOEr0 HabJIomae-
MOTO 3HAa4YeHMsI, He ObLIO Obl BCIBIIMIEK CBEPXHOBBIX, TaK KaK YCJIOBUS B3aMMOMACHCTBUS
HEUTPUHO C BEHIECTBOM OBLIM OBl COBEPUICHHO IPYTMMHM.

OcTaHOBUMCS Temepb Ha OPYTOM OOCTOSATENbCTBE. BhIle MBI yXe OTMeyasd, 4TO
Bo Bcenennoit Ha kaxasie S = 10 goronos npuxomurca oguH npotoH. Hu ¢usvka, Hu
KOCMOJIOTHST He AT OOBACHEHUST 3TOMY HaleXXHO ycTaHOBIEHHOMY ¢akTy. M BOT BbIfC-
HSAETCS, 4TO <«aHTPOIHBIN» TPUHIUIN OrpaHMYMBaeT 3HaueHWe S. OKasbIBaeTcsl, 3TO TIpe-
JenbHoe 3HaueHne S ~ o '* = 10?. B npoTuBHOM cllyyae HM TaqakTUKM, HU 3Be3Ibl He
MOTJIM Obl 00pa3oBaTbcsl MyTeM KOHAEHCALMM ra3a TOA AEWCTBUEM CHJIbI TATOTEHUSI.

JI;1st BOSHUKHOBEHMSI Te-HMOYIh Bo BceleHHOM XM3HU, KaK OKas3bIBaeTcs, pelaro-
Iee 3HaYeHUE UMEIOT COOTHOIIEHMS MEXIYy MaccaMM 3JIeMEHTapHBIX yactul. OTHoIle-

HHUA MacC 3JEMCECHTAPHBIX YaCTULl YAUMBUTECIbHBIM 06pa30M CBA3aHbl C KOHCTaHTaMu

. . g iy N, —

CHUJIBHOTO M 3JICKTPOMAIrHUTHOI'O B3aUMMOICUCTBUU. HaHpI/IMep, Jf CiEE et e el
m m

n n

e [*= 13, m, U m, — MacChl HEATPOHOB U Ti:-M€30HOB. Ecu Obl 5T COOTHOLIEHMS HE
BBIMOJIHSIMCh, B IIPOLIECCE HYKIEOCHMHTE3a 3JIEMEHThI, HEOOXOOUMBbIE OIS KU3HU, HE
o0Opa3oBbiBaauch Obl. ClemoBaTebHO, 3TU COOTHOINEHUSI MOTYT TaKXe HMETh «aH-
TPOIHBIIl» CMBICI. 3aMeTUM B 3TOil CBSI3U, YTO YCIOBUE 11, <= 11, HEOOXOOUMO AJIsl 0Opa-

30BaHUA CJIOXHBIX MHOTOATOMHBIX MOJICKYJI, ABJIAIOIIUXCA OCHOBOM XM3HMU.
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Mpbl BUIMM, TakuM OOpa3oM, YTO Hailla peajbHasi BceneHHasi MoOpasWTENbHO MpU-
criocobJjieHa IJIsi BOBHUKHOBEHUS M pa3BUTUS B Heil Xu3Hu. Eciau Obl, Hanpumep, rep-
BUYHBII HAOOp MAacc 3JIeMEHTapHBIX YacTull, (POPMMPOBABIIMIICS B TIEpBbIe CEKYHJbI TIO-
cne «bonbiioro B3peiBar, Ob11 Obl 'ApYyroi (a 3T0, B MPUHIUIIE, B T€X YCIOBUIX BIIOJHE
ObLI0 BO3MOXHO!), BceneHHas Obuta OBI COBCeM OPYTrOiM M yXe BO BCSIKOM ciydae Oe3-
>XKU3HEeHHOoIi. TOUHO Tak e peliarpiiee 3HaYeHe UMEET U IepBUYHAS yIeJIbHast 9HTPOTUS
BenecTBa BceneHHoii, ompeaensieMass BEJIMUMHONW S (CM. BbIILIE).

Bomnpoc o ToM, cymiecTByloT a1 apyrue BceneHHble, TpeacTaBisieTcsl OTHIOOb He
npa3nHbiM. COBpeMeHHasi HayKa He B COCTOSIHMM Jiae TIOAOWUTH K 3Toil mpobneme. [Toka
c/ieJlaHbl TOJILKO TIEPBbIE MOTMBITKU K MEPBOMY IIary B 3TOM (haHTaCTUYECKM TPaHCLIEH-
JNEHTHOM HampapjieHUU. Mbl MMeeM B BUIY YMCTO aOCTPaKTHbIE KOHCTPYKIIMU aMepuKaH-
1eB Ywuuinepa u 9seperra. [locieaHuii meitajicsi ¢Bs3aTh 3TOT BOMPOC C (PyHIAMEHTalb-
HOW JIJIs1 KBAHTOBOW MeXaHUKHU MpobsieMoit usmepeHuii. CorjacHo DBepeTTy MpU KaxkaoM
TakoM u3MepeHUM BceneHHas «pa3BeTBIsIETCsS» Ha psJ MapajiebHbIX BceneHHbIX, Ka-
KJasi U3 KOTOPBIX COOTBETCTBYET OIpe/ieIEeHHOMY pe3yabTaTy udmepeHuit. [loka 3to, Ko-
HeyHo, urpa yma. Ho — Kto 3Haer, yem Takas urpa KoHuutcsa? He spusiercss nu upest
DBeperra «0e3yMHOI» B BHICOKOM «BopoBcKoM» cmbicie atoro cioBa? [Ipumercsi, yBbI,
nomoXaaTh, 1Mo KpaiiHeit mepe 1o XXI Beka... A moka, BMecTe ¢ BoabrepoBckum IlaH-
IJIOCOM MBI MMEEM BCE OCHOBaHUSI CUMTATh, YTO XMBEM B JIydllleM U3 MHUPOB, TaK Kak
MpakTUYecKu Bce «BcereHHbie DBepeTTa» MOMKHBI ObITh «MEPTBOPOXKACHHBIMU». Kak xe
Mor BojbTep mpenBupeTh TakKyw CUTyaluio?..

HeobxonrmMo moauepkHYTh cieayloliee o0CToSITeNbCcTBO. Jlo mocienHero BpeMeHU
MOJTYaJIMBO MTPUHUMAJIOCh, YTO BOSHUKHOBEHUE U PA3BUTHE XXU3HU HA 3eMJie eCTh CTPOTO
JoKaJdbHBb i peHoMeH. [Ipyrumu cioBaMu, B BOSBHUKHOBEHUU U IBOJIIOLMY XU3HU Ha
3emne [anakTuka u MerarajakTuka HUKakoi posu He urpatot*). CUuTasoch, 4To eciu
6b1 HUYero, kpome CoJiHEUHO# cuctemMbl, BO BceneHHO# He ObLIO, XXU3Hb pa3BUBaIach
Tak, Kak Mbl 970 3HaeM. [Ipeamnonaranock, uro ConHeuHas cucreMa U30JJMpOBaHa.
Tenepb sicHO, 4TO 3TO He Tak. Best aBononus BeeneHHO OT MOMeHTa ee BOSBHUKHOBEHUS
npu «bonbiiom B3pbiBe» kKak Obl TOATOTOBUJIAa BOSHUKHOBEHUE B OTHEIbHBIX €€
MaJIbIX YacTsIX o4aroB Xu3Hu. Hesb3s MOHATh BOSHUKHOBEHUE U IBOJIOLMIO XU3HU Ha
3emiie 6e3 TOHMMaHUs TIpoliecca BOSHUKHOBEHUSI U Pa3BUTHS Bceil BeesleHHOIM.

*) ECJII/I, KOHC€YHO, H€ TOBOPUTL O THUIIOTE3C IaHCIICPMUU.



&. Kpamnuble 36e30Hble cucmembl

B . 2 Mbl paccmarpuBaiM HEKOTOPbIE OCHOBHbBIE XapaKTEPUCTUKM 3BE3I: AUAMETP,
CBETUMOCTh, 1BeT M JAp. K 3TUM XapakTepucTuKam cieayeT N00aBUThb elle OIHY —
KpaTHOCTh. 3HauuTeabHoe uymcio 3Be3n (ot 30 mo 50%) obpasyeT OBOWHBIE, TPOWHBIE
U Apyrue KpaTHBI€ CUCTEMBbl. SIBJIeHME KPATHOCTH, OUYEBUIHO, sABIseTCs (yHIaAMEeH-
TaJbHBIM CBOWCTBOM OTIPDOMHOIO KOJMYECTBa 3BE3I.

HaGnropaeTcsa Oosbllioe pa3zHOOOpa3ue CBOWMCTB KpaTHBIX cucteM. B psme ciaydaes
3Be3/bl, 00pasyllue CUCTeMY (MM, KaK TOBOPSIT aCTPOHOMBI, «KOMIIOHEHTBI CHCTEMbI»),
HaXOASITCSI Ha JOBOJIbHO OoyblIoM paccTosHuu (puc. 35). CucremaTndeckue HaOIIOACHUS
MO3BOJISIIOT YCTAHOBUTH OPOUTANIBHOE ABUXKEHUE TaKUX 3BE31 APYT OTHOCHUTEJIbHO Ipyra.

Pue. 35, dotorpadmn ABoHHOR 3B8CHIL (NOAYHEHLL B PAIHBIC MTOXH), YKAILIBAKOWINE HY 3AMETHOE opbHTANIBHOE
ABHECHNE

Ha puc. 36 mpuBeneHbl MOCIEA0BATENbHbBIC MOJOXEHUSI OTHOW M3 KOMITOHEHT IBONHOI
cucrembl & bonpuioit Measeanubl oTHocuTeabHO Apyroil. Ilepuoasl oOpaileHHs B OT-
NEJbHBIX CJIydasiX MEHSIIOTCS OT HECKOJbKUX JIET N0 ThicsueneTuii. [IpuMeHeHue u3-
BECTHBIX 3aKOHOB HEOECHON MeXaHUKU
MMO3BOJISIET JAejaTh OLEHKM Macc 3Be3..
B Gonbpmiom uyucie ciayyaeB, ofHa-

KO, KOMIIOHEHThI JABOWHBIX CHUCTEM pac-
MOJIOXXEHBl HACTOJNBKO OJIM3KO, 4YTO HX
HeJib3s HablogaTh pa3aeibHO; MPU Ta-
KOM TIOJIOKEHUU JTBOMCTBEHHOCTh CUCTE-
Mbl OKAa3bIBAETCsl CMEKTPaJIbHBIMU Ha-
ononeHusmMu. bpaarogaps  opOuTanb-
HOMY JBMXEHUIO 3Be31 IPYr OTHOCHU-
TEJIbHO JIpyra UX CKOPOCTH IO JIy4y 3pe-
2, HUSI HeoJuHaKoBbl. Hampumep, onHa
3B€3[1a MOXET B JJaHHBIII MOMEHT K Ham

J 1 NnpubaMKaThCsl,  Ipyras — yaajasThes.

-

] L
IS T A U3-3a sddekra Jomrepa 3T0 IpuBe-
Uinara JIET K HeOONBIIOMY CIBUTY CIEKTPab-
= HBIX JTUHUIA OJHOM 3B€3bl OTHOCUTENb-
p"l‘.‘. .“‘ nl‘cﬂcleBHl'(.'_'!bh'.hlt' OTHOCHTEILH LIE NTONOKCHHA o o
KOMTIOHEHTH! ABOMNONH sBe1an Ha opbute HO COOTBCTCTBYIOLIMX JIMHAW APYyrou.

Tak kak uz-3a Op6I/ITaJII)H0r0 JOBUKCHUA
CKOPOCTHU IO JIyUy 3p€HUA NNEPUOINYCCKU MEHAIOTCA *), TO U CMCUICHUE COOTBETCTBYIOLIUX
JUHUHT TOXE 6yI[CT NEPUOAUYECCKN MCHATHCA. CucreMaTHyecKHd Habiomasi Takoe CMelle-
HUEC U YCTAaHOBHUB €r0 3aBUCUMOCTL OT BPEMCHU, MOXHO COBCPIICHHO HaICXHO BbI-
YUCJIUTb OCHOBHBLIC XapaKTCPpUCTUKU Op6I/ITI>I N IOJYYUTH HEKOTOPOC INPCACTABJICHUE
0 Maccax KOMIIOHEHT TeCHOI NBOMHOI cucTeMbl. Takue TeCHble NBOMHBIE CUCTEMbl Ha3bl-
BalOTCdAd acTpoOHOMaMH <<Cl'[€KTpaJ'[bHO-I[BOI71H]>IMI/I>>.

*) OueBUIHO, MEPUOI M3MEHEHNS CKOPOCTEH paBeH MepHOay 0OpaIleHUs] ONHOI 3BE3[bl OTHO-
CUTETbHO JPYTrOW.
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B Tex cpaBHUTENTbHO pEeAKUX clydyasx, KOraa TIOCKOCTh OPOMTHI TECHOW Mapbl 3BE3N
o0Opa3yeT HeOOJbIION Yroa C Jy4oM 3pEHMsI, MOXHO HaOJoAaTh KakK Obl «3aTMEHHUE»
OJIHOI 3Be3nbl Apyroi. Tak Kak 06e KOMIOHEHTHl TAaKOW CUCTEMbI pa3fieJbHO HE BUIHBI

HU B OJMH JaXe caMblii MOLIHBI TEJIECKOII,

TO BO BPEMSA TaKOro «3aTMCHUA» MOXKHO
N
@ o) L
i ! Lonyye
1 | "

D
Tag

3Be3nbl. Korma 3aTMeHHMe  KOHYaeTcs
(OOBIYHO OHO IJMTCS HECKOJbKO 4YacoB),
3Be3/la BOCCTAHABJIMBAET CBOM TepBOHA-
yaibHbI Oneck. IlocTpouB 1o BO3MOX-
HOCTU TOYHYIO 3aBUCHMOCTD OJiecKa 3Be3/Ibl
OT BpeMeHU (TaK Ha3biBaeMyl0 <«KpPUBYIO
Oyiecka» 3Be3bl), MOXXHO COBEPIIEHHO YBe-

£ M
S 8 9

HaOII0AaTh TOJBKO YMEHbIIeHUe OJiecka

Buiumas SBesinas Senaima

| |
PEHHO ONpPEACINUTb HE TOJIbKO OCHOBHBLIC g 2‘{?5 oM qggy &0
napaMeTpbl OpOUTHI, HO M AUAMETPHI 3BE3] sk
1 gaxe yCTaHOBUTH, KakK CItagacT APpKOCTb Pue. 37. Cxema 3aTMeHHOR mBOHKON 38e3/1bI

WX JIHUCKOB OT IeHTpa K Kpat. Cxema
OpOUTHl 3aTMEHHON IepeMEeHHO 3Be3[bl AJrojb M COOTBETCTBYIOLIAs €l KpuBas
Oiaecka TpuBeaeHbl Ha puc. 37.

KoMmnoHeHTbl crnieKTpanibHO-ABOMHBIX U 3aTMEHHBIX NEPEMEHHbIX 3Be3]] ObIBAIOT pac-
MOJIOXEHBbl OYeHb OJM3KO APYr K JIPYry — MHOTIA OHU TOYTH COINPHUKACAIOTCS CBOMMU
MOBEPXHOCTSIMU. B Takux ciyyasix HaOI04al0TCSl UHTEPECHBIE U CJIOXHBIE SIBIICHUS BbITE-
KaHUs MaTepuu U3 3Be3/, BbI3BAHHbIE MOIIHBIMU MPWIMBHBIMU cuiaMu. Yacto Takue
3B€3[lbl IOTPYXEHbl B OOILYIO
MPOTSXKEHHY10, CUJIbHO pa3pexeH-
HyI0 Ta30By10 000J0uKy. Cxema
OIHOM TAaKOU TECHOM Mapnl Npu-
BeneHa Ha puc. 38. CiemyeT Ha-
TTIOMHUTb, UTO BCS KapTUHA SIBJIe-
HUS TIOJTyYaeTcs TOJAbKO U3 aHAIU-
3a CIIEKTpOB U OJjecka 3Be3n. Pa-
3yMeeTcsl, B TeJEeCKOIMbl U300pa-
KEHHUS, MOJOOHBIE MPUBEICHHOMY
Ha puc. 38, HUKOraa He HabJo-
JaoTCs; sl 9TOr0 HeJ0CTaTou-
Ha paspeliaouas CrnocoOHOCTb
Jaxe caMblX KPYMHBIX WHCTPY-
MEHTOB.

Ilepuonsl oOpalieHUsT TECHBIX
nap, Kak 3To CJlelyeT U3 U3BECT-
Horo 3akoHa Kemiepa u Hemo-
CPEICTBEHHO MOATBEPXKAAETCS Ha-
OnoaeHUsAMU, O4eHb Masbl. CaMblii KOPOTKMI M3 M3BECTHBIX MEPUONOB MPUHALIECKUT
3aTMeHHOM nepemeHHoir AM T'onuux IlcoB. OH 6aM30K K 18 MMH.

Kak yxxe ynmoMuHanoce B Il. 5, BeCbMa BEPOSITHO, UTO BCE TaK Ha3bIBA€Mble «HOBbIE»
3Be3/1bl MPEACTABISAIOT COOON OYEHb TeCHbIE ABOMHBIE cucTeMbl. HeckonbKo Takux 3Be3f,
COTrJIacHO HAOIIONEHUSIM, SBJISIOTCS 3aTMEHHBIMU MepeMeHHbIMU. OKa3biBaeTcs, Haluuyue
«3BE€3/IbI-COCEIKU», PACMOJOXEHHOU CIUIIKOM OJIM3KO, «MellaeT» HOPMaJbHON 3BOJIIO-
LIMK 3Be31bl, B YaCTHOCTH, IEPEXOody €€ B CTaAMIO KpacHoro ruraHta (cMm. Huke). [lpu
3TOM MOXET BO3HMKHYTb HEKOTOpasi HEYCTOMYMBOCTD, IPUBOJSILAS K PEryJsspHO MOBTO-
psouuMcs (4epe3 COTHU M ThICSUM JIeT) BerblliKaM. Bo BpeMsi TaKuX BCIBIIIEK CBETHU-
MOCTb HOBBIX XOTS M BEJMKa, HO B ThICSIUM pa3 MeHblle, YeM y CBepXHOBBIX. Macca rasa,
BBIOpPACHIBAEMOTO TPH Kaxa0il Bcmblmike, coctaBaseT 10° — 107 maccsr ConHia.

Puc. 38. Cucrema B Jlupwr (cxema)



Maccel KOMIOHEHT OBOMHON CHCTeMBI (B TeX CIydasx, KOTAa MX MOXHO HaWTH TO-
pPO3Hb, a 3TO BO3MOXHO JaJeKO He BCerna) OOBIYHO MEHSIOTCS He B OYeHb LIMPOKHX
npenenax. YacTo Macchl MX TOYTH OIWHAKOBHI WJIM, BO BCSIKOM ciydyae, 6Ju3Ku. boiBaer,
OHAKO, W TaK, 4YTO Macca OAHOW KOMIOHEHTH B 10 pa3 MeHbIe APYroi, a CBETHUMOCTH
OTJIMYAIOTCST B THICSYU pa3 u Gonee. Cpeay KOMIIOHEHT MBOMHBIX CHCTEM HaOJI0OaroTCs
Oenble Kapiauku. [IpuMepoM MoXeT CIyXuTh cryTHUK Cupmyca. s mHTEpecyloleil Hac
npoGyieMbl 0cob0e 3HAaYeHNEe MMEEeT TOT (hakT, YTO HEKOTOPbIE KOMIIOHEHTBHI KPAaTHBIX CHU-
cTeM 00JIaaloT HAaCTOJIbKO Majoif Maccoif, YTO MX CBETMMOCTb COBEPIIEHHO HUYTOXKHA.
Hx Henb3s Habi0OaTh HU B KaKWe TEJIECKOIbI, XOTS OHM MHOTIA HAaXOMATCS Ha TOBOJb-
HO 3HAYUTEIHHOM PACCTOSIHUM OT «TJIaBHOW» MAacCHUBHOM W SpPKOW 3Be3nbl. B Takux ciy-
Yyasgx TOBOPST O «HEBUIMMBIX CITyTHUKax» 3Be3d. KiacCMuecKWM MPUMEPOM TaKOW Cu-
CTEMBI SIBIIIETCS OOHA M3 OMMXKaMImMx K Ham 3Be3n 61 JleGemst, 0COGEHHO TIIATETHHO MC-
cienoBaBIIasicsl MyJIKOBCKUM acTpoHoMoM A. H. Jleituem. PakT NBONCTBEHHOCTH Y 3TUX
3Be3]l YCTaHABJIMBACTCS MyTeM W3YYEHUsS HUUTOXHO MaJIbIX MePUOINIECKUX KoJiebaHUi
B IBMXECHUU TJIaBHOM 3Be3bl. M3IUIIHE MOAYEepKUBATh, YTO TaKKe HAOIIOAEHUS TPEOYIOT
0OJIBIION TOYHOCTH M THIATEIBHOCTH. B HacTosiiiee BpeMsl M3BECTHO YK€ HECKOJIBKO «He-
BUAMMBIX» CIYTHMKOB. VX Macchl oueHb Maiibl, Tmpubau3uTeabHo 0,01 COTHEYHOM MAacChI,
yTo'Bcero juinb B 10 pa3 mpeBbinaeT Maccy IvaHeThl-Turanta Omutepa! U Bce ke Ta-
Kue HeOecHbIe Tesla SIBJISIOTCS 3Be3JAaM U, T. €. CAMOCBETSIIMMKCS Ta30BBIMU IIapaMH,
a He XOJIOMHBIMU TUTaHeTaMM, CBETSIIMMU (B BUIMMOM YacTH CIIEKTPa) OTPAXKEHHBIMU JTy-
YaMM 3BE3MIbI.

Brnipouem, cienyeT MoguyepKHYTh, YTO pa3HMIIA MEXIY IJaHETAMU-TMTAaHTAMM M He-
BUIAMMBIMM CITYTHUKAMH 3Be3l He NMPUHIUNUaIbHA. Bo-MepBbIX, XUMUYECKMII COCTaB
Yy HUX JOJIKEH OBITh CXONEH; KaK Te, TaK M APYTMe COCTOSIT B OCHOBHOM W3 BOIOpOIA
u renusi. B mocienHue roabl Ha OpOUTATBHBIX CTAHIMSIX OOHAPYXXEHO MHOTO «PEHTTEHOB-
CKUX 3Be€3M», 0Ka3aBIIMXCS TECHBIMU IBOWHBIMM cucTeMaMu (cM. Hike). Ecnu 6B Macca
IOnurepa 6p1a pa3 B 10 Goxnblle, TeMepaTypa B €ro IeHTPaJIbHBIX YacTSIX MOBBICHJIACH
OBl HACTOJNIbKO, YTO OH CTal OBl M3JMy4aTh (XOTS M clJabo) B BUIMMOM YacTH CIEKTpA.
IOnutep cranm 661 BechbMa caboil 3Be3MOM — KPAacHBIM KapjMKOM C TeMIIepaTypoi Io-
BepxHoct 1—2 ThIC. K.

O6pamraer Ha cebsd BHUMaHUE OOJbIIAsl PacpoOCTPAaHEHHOCTh HEBUAMMBIX CITyTHH-
KOB 3Be3. Tak Kak yCJIOBUS MX HaOMIOACHUI OYEeHb TPYAHBI, OHU MOTYT OBITH OOHApy-
>KeHBI TOJTBbKO Y OYeHb OJM3KMX K HaM 3Be3l. M BOT oKasbIBaeTcs, U4TO B cepe panuycoMm
B 10 mK, okpyxarmieii ComHie, u3 53 3Be3n 5 MMeOT HeBUAMMBIE cyTHUKHU! BmomHe
€CTECTBEHHO BO3HMKAET BOTIPOC: HE MMEIOTCS JTM Y HEKOTOPBIX 3BE3JI ellle MEHBIIMX pa3-
MEpOB CITyTHUKU, KOTOpbIE B CWJIY CBOE OTHOCUTEIBHO HMUYTOXHO MaJioii MacChl HE BbI-
3BIBAIOT 3aMETHBIX KOJIeOaHW B IBUXEHUM 3TUX 3Be3n? Ho Takue «ynbTpaHEeBUIMMBIC»
CIIYTHUKU YXe He OTIMYAIOTCS MpaKTUYeCKW OT 6oJbimx IraHeT tuna KOmutepa u Ca-
TypHa. TeM caMbIM MBI MOAXOIUM K OCHOBHOMY BOIPOCY: MMEIOTCS JIM OCHOBAaHUS TI0-
JlaraTh, 4YTO Y MHOTHX 3Be€3[ CYIIECTBYIOT IJIaHETHbIE CUCTEMBI, B TON MW MHOM CTETIeHU
HalOMMHAIOIINe Hanry?

K aToit meHTpanbHON TpobieMe MBI BepHeMCS B Cleylollledl TiiaBe. 30eCh Xe Mbl
paccMOTpuM Gojiee Y3KWI BOIMPOC: MOXHO JIM B HACTOSILEEe BpPEeMs CPEICTBAMHU COBpe-
MEHHOU HaOJogaTeJbHONH aCTPOHOMUHU N0Ka3aTh HAJIW4YUE TUIAHET Y OJMXaMIINX K HaM
3Be3n? OrpaHUYUM paccMOTpPEHUE TOJbKO OOJNBIIMMU TUTaHETaMU-TUTaHTaMM. SICHO, 4TO
€CIM, HalpuMmep, B HacTosIlee BpeMs He CYIIECTBYeT BO3MOXHOCTHM HaOIIomaTh Haxe
OKOJIO CaMbIX OJIM3KUX K HaM 3Be3l OOJbIIWE TUIAHEThl, TO HE MOXET OBITb U peuu o
HETIOCPEICTBEHHBIX HAOMIONEHUSIX, OCOOEHHO WHTEPECHBIX ISl HAc IUTaHeT THUMa 3eMIH
i Mapca.

HomyctuM, yTo Ha paccrogHuu 10 MK oT Hac (0KoJo 33 CBETOBBIX JIET) HAXOMTUTCS
3Be3ma, moxoxas Ha ComHie. Bokpyr 3Toif 3Be3mbl Ha TakoM 3Xe pacCTOSTHUHU, 4YTO
u lOnurep or Connma (B 5,2 Oonpmiem, yeM paccrosiHue ot ComHua no 3emuu), obOpa-
maeTcs miaHeTa-TuradT. [lycTh ata TuaHeTa OymeT «IBOMHMKOM» lOmuTepa, T. €. UMmeer
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TaKde Xe pasMepbl W Maccy. [IpeamonoXuM elle, 4TO Mbl HAXOZUMCSI TIOYTH TOYHO
B TUTOCKOCTU OPOWTHI 3TOM IMJIaHeThl. B mpuHIMITE 06HAPYKUTh HaTMUKMe TAKOMW MIaHEeTHI
OKOJIO 3Be3/Ibl MOXHO Tpemsi criocobamu (puc. 39). TlepBblif U3 HUX 3aKJIIOYaeTcsl B Clie-
nytomeM. O4eHb MeUIEHHOE MPSIMOJIMHEHOE TIepeMeIlieHre 3Be3Ibl TI0 HeOy *), 00ycIoB-
JICHHOE e¢ MIBVXeHUEeM OTHOcHTelbHO COJHIA, NOIKHO IOMONHSITHCS <«BOTHOBBIMU»
KonebaHusiM. I[leproa «BOJHBI» OYIET, OYEBUIHO, paBEH MEPUONY IBUXEHUS TUTAHETHI,

Mancamassneil

Hbnerue = B &-s8mmd gurs ——e—] APTEKT

Lolemiernos ”
dBermeerre e e I a ., 0005

Pacuanbiis 1
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e STIMENLE E U demsumer
12 cymon
Puc. 39. Tpu cniocoba 0DHAPYKEHHS NJAHET OKOJO 3BE3

T. €. B HauieM ciydae 11,9 roga. Takoe «BOJTHOBOE» ABUXXKEHUE OOBSICHSIETCS TEM, UTO 3Be3/a
W3-3aTIPUTSIKEHUS MIAHETOM ABMXETCS 1O AJUTUNITUYECKOI 0pOUTe BOKPYT OOIIETO LIEHTpa
TSIKECTH 3Be3/Ibl U TUTAHEThl. DTO OpOUTATbHOE IBUXKEHME CKJIAAbIBAETCS C MPOCTPAHCT-
BEHHBIM JBMXKeHMeM. Tak kak macca 3Be3nbl B 1000 pa3 OGosblie, yeM Macca TJIaHETHI,
LIEHTP MacC CHUCTeMbl HaXoOUTCS OJM3KO OT ILIeHTpa 3Be3nbl. [loaTomMy amrmiuTyaa
«BOJIHBI» B COOCTBEHHOM [BMXKEHWUU 3BE3lbIl OYEHb HEBEIMKA.

PacueTbl, BBIMOJHEHHBIE B CBOE BpEeMsl M3BECTHBIM aMEPMKAHCKMM acTPOHOMOM
0. JI. CtpyBe, MoKa3bIBalOT, YTO OTKJIOHEHHWE COOCTBEHHOTO NBUXEHUS OT MPSIMOJUHEH -
Horo He mpesbiiaeT 0,0005 cek. Ayru B rof, T. €. HUYTOXHO MajJo M HAXOZUTCS 3a TIpe-
JeaMy TOYHOCTU COBPEMEHHBIX AaCTPOHOMUUYECKUX HAOMI0AeHUI. 3aMeTUM, YTO, €Clii Obl
Macca CIyTHHMKa 3Be3nbl Obi1a B 10 — 20 pa3 Gosbine, yeM y HOnutepa, Takue KojeGaHUs
B COOCTBEHHOM [BUXEHUM YXe MOXHO OblIO Obl (MpaBma, ¢ TPYAOM) OOHApyXMWTh.
NMeHHO 3TUM cITOcOOOM OBUTM OTKPHITHI M U3YyYalOTCs HEBUAMMBIE CITYTHUKU HEKOTOPBIX
OJM3KUX 3BE3l, O KOTOPBIX IIJIa PEeyb.

Hpyroii cnocod — crneKTpOoCKOMUYeCcKMid. JIBUXeHWEe 3Be31bl IO OpOUTE BOKPYT LIEH-
Tpa MacC CHCTeMbl <«3Be3la — TUIaHETa» JOJKHO BbI3bIBATh TMEPUOAMYECKHE KOojeOaHus
COCTaBJISIIONIEN CKOPOCTU 3BE3/IbI 0 JIy4y 3peHusi. B caMoM nerne, nerko yOeauThes, 9To
OyayT Takue MPOMEXYTKM BpeMEeHU, Korna opOMTaibHasi CKOPOCTh HaIlpaBlieHa K Ha M
u ot Hac. [lepuon KojeOGaHUWi JIyueBBIX CKOPOCTEHl MOJKEH OBITh paBEeH TEpUOIY
obpamenus miaHeTel. OmHaKo 3TOT 3¢dekT HuuToxXHO Maja. Pacuer O. JI. CtpyBe mo-
Ka3bIBaeT, YTO IEPUOAMYECKHE W3MEHEHMs JIyYeBOW CKOpOCTM 3Be3[bl HE TPEBBIIIAIOT
10 M/c, 4TO cocTaBiseT MPUMEPHO THICSIYHYIO TOJIIO MOJHOM JIYy4eBOW CKOPOCTHU 3BE3JIbl.
Cxopoctu 10 M/c COOTBETCTBYeT CMeIlIeHHWE JJIMHBI BOJHBI CIEKTPaJbHON JUHUU TMPU-
meproHa 0,0001A (nmamomumm, 4 lA =ollc M , a [UIMHA BOJNHBI BUAMMOrO CBETA Jie-
XUT B mipenesax 4 — 7 teic. A). Takve HUYTOXHO MaJible U3MEHEHUS IJIMHBI BOJHBI U3-
MEPUTb HEBO3MOXHO, OCOOCHHO €CJIM Y4YeCThb, YTO CHEKTpaJibHble JUHUM He OECKOHEYHO
V3KHM, a MMEIOT KOHEUYHYIO IIMPUHY TOpsiIKa AeCSThIX N0Jeil aHrcTpema W OoJiblile.

Tperuit cnmoco6 — hoToMeTpuIecKuii, T. €. CBOAUTCS K CUCTEMATUYECKOMY, MO BO3-
MOXHOCTU TOYHOMY, U3MEPEHUIO Ojiecka 3Be3/bl. Tak KakK MO YCJIOBUIO 3€MHOU HaOJI0-

*) Takoe mepemeleHne Ha3bIBAETCS «COOCTBEHHBIM JBMXXEHMEM» 3Be3Mbl. [IJ1s1 OJU3KUX 3BE3]
OHO JIOCTUTAeT HECKOJbKMUX CEKYHJ AYTH B TOI.
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JaTeb HAaXOAMTCS B IJIOCKOCTU OpPOMTHI IJIAHETHI, TO Mepuoauyecku kKaxasie 11,9 roma
IJIaHeTa OymeT MPOEeKTUPOBAThCS Ha AMCK 3Be3nbl. [lomoGHOe sIBJIeHWE HabomaeTcss u
B CosiHeyHoO# cucteme. MBI MMeeM B BUIY NPOXOXIeHUE TUiaHeT BeHepsl u MepKypust
mo mucky ComHia. Tak Kak mjiaHeTa — TeMHOE, He cCaMOCBeTslIeecs TeJo, TO B clydae,
Korjga oHa MPOEKTHPYETCS Ha 3Be3dy, HeKoTopas (Manas) JacTb OUCKa TOCHenHed Oymer
3akpbiTa. [loaToMy Oieck 3Be3dmbl OyIeT HECKOJbKO YMEHBIIEH. DTO aHAJIOTMYHO SIBJie-
HUIO 3aTMEHHBIX IepeMeHHBIX 3Be3n (cM. puc. 37).

PacueTsl MOKa3bIBaloOT, YTO MPM MPOXOXKIECHWM TUIAaHETH pasMepoM ¢ FOmurep uepes
IUCK 3Be3mbl, momooHoit ComHily, ee Omeck ymeHbmuTcsad Ha 0,01 3Be3mHONM BEIMYMHEL
HHTepecHO OTMETHUTD, YTO TaKKWe Majble M3MEHEHHUs TOTOKAa M3JIydeHUs OT 3BE3l COBpe-
MEHHasl 3JeKTPO(POTOMETPHS 3apeTHCTPUPOBATL YK€ MOXeT. BCoOMHUM, OIHAKO, 4TO
MBI paccMaTpUBaJIM OYEHb MAaJOBEPOSITHBINA cCiydail, Korma HampasieHue «CoJHIe -
3Be3/1a» JIEXUT B TUIOCKOCTU OPOUTHI TUTaHeTHl. JIOCTaTOYHO OTKJIOHUTBCSI 3TOMY HaIlpaB-
JICHWIO BCETO JIMINb Ha 2 — 3 MUH. OyTW, KaK yXe IJIaHeTa HU MPU KaKoOM IOJOXEHUU
He OymeT MpOXOAMTH 4Yepe3 OUCK. TakuMm o0pa3oM, M OSTOT BO3MOXHBIN CIIOCOO
HaOMIofCHUST TUTAHET, OOpallaloIMXCs BOKPYT 3Be3l, OKa3blBaeTCs TPAKTHMYECKU He-
peaTbHBIM.

HamoMHMM, 4TO peyp IIa O BO3MOXHOCTH HAOGIIONCHUN OYeHb OOJBIION TUIAHETHI,
obpaiatomieiicss Mo opobuTe BOKPYT JOCTAaTOYHO OJM3KOM K HaM 3Be3nbl. M3 ckazaHHOTO
cllelyeT, YTO COBpeMeHHas acCTPOHOMMUSA NMPSAMBIMU HAaONIIECHUAMU
MOKa HE B COCTOSAHUM OOGHAPYXMUTH NPUCYTCTBUS IUIAHET Y 3Be3M, yOaJTeHHBIX
OT Hac Ha paccrosgHue 6onee 10 mk. Bmpouem, HeoOXOAMMO 3aMETUTh, YTO HEHANEKO TO
BpeMsI, KoTla TakKue HabMIoAeHUsT CMOTYT OBITh TIpoBeneHbl. EciM Ha KocMUUYecKoil Hayy-
HOW CTaHIMU, YCTAHOBJICHHOM Ha UCKYCCTBEHHOM CITYTHUKE 3eMJIM, OyaeT KpYMHBIi Tese-
CKOIl C OOBEKTUBOM IMAMETPOM 2 M WU OOJble, TO MOSBUTCS BO3MOXHOCTb HETOCpE.-
CTBEHHBIX HAOJIOIEHUI TUIAHET-TUTAHTOB, 00pAalIaloIIUXCsI BOKPYT OJM3KMX K HaM 3BE3[I.
Jleo B TOM, YTO BO3MOXHOCTHU OOJIBIIUX TEJIECKOIOB, PACIOJOXEHHBIX Ha 3emie, UC-
MOJTB3YIOTCS TaJIeKO He MOJHOCThI0. M3-3a MpeloMeHHsT cBeTa Ha MEJIKUX, Oecropsiaoy-
HO IBUXYIIMXCS CTPYSAX M HEOMHOPOAHOCTSIX aTMOC(EpHI 1ake TOUYSUHBI UCTOYHUK CBe-
Ta (HampuMmep, 3Be3da) pa3Ma3biBaeTcs B IucK pa3zmepamu 0,5 — 2 cex. myru. Mexnmy TeM
€ClTM TIJIaHeTa-TMTaHT yaajeHa OT CBOEW 3Be3[bl Ha PAacCTOSHHUE, PAaBHOE PACCTOSHUIO OT
3emum g0 ConHia («acTpoHOMHUYecKas eIWHWIAa»), a cama 3Be3da yHaJeHa OT Hac Ha
10 mK, TO YriioBoe pacCTOSHUE MEXIy TUIAHeTOM M 3Be3M0i HMKOrma He OymeT MpeBbI-
marb 0,1 cek. ayru. DTO 03HAYAET, YTO TEJNECKON JIIOOBIX pa3MepoB, €CIM OH YCTaHOBJICH
Ha 3emJle, He pa3le T M300paxXeHUs TUIaHeThl W 3Be3abl. KpoMe Toro, BBUAY paccestHus
CBeTa B 3eMHOM aTtMmocdepe, BOKPYT CPaBHUTEIbHO SPKOM 3Be3Ibl Bcerna OymeT CBETs-
LIUIICS Opeosi, B KOTOPOM IIOJIHOCTbIO «yTOHET» HUUYTOXHO ciabasi IO CBOEH SIPKOCTHU
TJIaHerTa.

Jlpyroe meno, eciv TaKoi TeJecKON IMOMelleH Ha KOCMUYECKOM CTaHIIMU. ATMOC-
depHBIe TOMEXH, O KOTOPBIX IIIJIa pedb, yXKe He OyAyT MellaTh HaGIOgeHUSIM. DTO, KO-
HEYHO, HE O3HayaeT, YTO MOXHO OymeT pasieibHO Habmomath (Harmpumep, (oTorpadu-
pOBaTh) CKOJIb YIOOHO OJM3KHWE NOPYr K ApYyry 3Be3fbl. CyliecTBYeT W 31ech Ipene,
00YCJIOBJIEHHBII BOJHOBOM TMPUPONON cBeTa. BBumy mudpakiuy Ha ompaBe OOBEKTUBA
TeJeckorna Kaxaas 3Be3a B pOKaJlbHOM MIOCKOCTU TIOCIETHETO AaCT CHCTEMY KOJell KO-
HEeYHOU ToNIMHBL. [lo 3TOi MpUYMHE TpenebHOEe YIJIOBOE «pa3pelleHhe» TelecKora
MPOMOPIIMOHATILHO OTHOIIEHUIO IUTMHBI BOJHBI CBETa K IuaMeTpy oobekThBa. Hampumep,
IUISl CHHUX JIydell TIpu [uameTpe oObeKTBa 1 M MpenebHOe YIIIOBOEe PACCTOSTHUE MEXIY
3Be3maMu, MPU KOTOPBIX WX ellle MOXHO HabioaaTh pasnenbHo, OymeT MmeHbime 0,1 cek.
nyru. [IpuMeHeHre crienaabHbIX TPUOOPOB — MHTEP(HEPOMETPOB — TTO3BOJSIECT U3MEPTh
yrael gaxe B 0,01 cek. myru.

3Be3aHas BeJIMYMHA OONBINON TUTaHETHI, cXomHou ¢ IOmuTepom, Haxomsmieics Ha
pPAcCTOSIHUM OTHOM acTpOHOMMYECKOM €IMHMIIBI OT 3Be3lbl, Mmoxoxed Ha CoyHIEe W yaa-
JICHHOII OoT Hac Ha paccrogHue 10 mk, Oymer okoso 24.
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<> Ha puc. 40 nmokazaHa MoiHOCTb u3aydyeHus Connua u lOnurepa B pa3HbIX aAua-
Ma3oHax crekTpa. B onTtuueckom auamnasoHe pasjiuvuyve B MUJUIMAapl pa3, B UHppakpac-
HoM okoJio BojHbI 30 MkM — Bcero B 10 Teicsiu pa3. B CIIA 3akaHuuBaeTcs MOArOTOBKA
K 3aMycKy TejiecKomna ¢ 3epkajioM 2,4 M, ¢ MOMOIIbBIO KOTOPOTo, BEPOSTHO, yaacTcs 00-
HapyXuTh IUIAaHETH OKOoJIo Oiauxkaimux 3Be3n. Kocmuueckuii mHGpaKpacHBIN TeaecKom
C packpblBalolIUMCSl pedieKTOpOM
IaMeTpoM OKojio 15 M crmocobeH
00HapYXUTh IOTIUTEPOTION00HbIE
TJIaHeThl B Mpelesax AecsiTKa CBeTO-
BBIX JIET OT Hac <>
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HOCTH Ha0J101aTh MJIAHETHBIE CUCTE-
Mbl Ha paccTosiHUSAX 10 MK U 00Jb-
we. Hy, a ecniu niaHeTHas cuctema
HaXoJIUTCSl «COBCEM OJIM3KO», Ha
paccrossHun 1,5—2 nk? Ha Takom
pPacCTOSIHUM OT HAaC HaXOAUTCS CTOJb
Majoe YUCIO 3BE3l, YTO UX MOXHO
OyKBaJlbHO TepecyuTaTb MO TMallb-
uam. Kasanoch Obl, BEpOSITHOCTb 00-
HapyXeHUsl MJIaHETHbIX CUCTEM y Ha-
wux OJMXaWIIUX coceaeit AOoJIKHA
ObITh BecbMa He3HauuTeabHOU. Tem
0oJiblliee 3HAYEHUE UMEET UCKIIOUYU-
TEJIbHO BaXXHOE HCCIeJ0BaHUE W3-
BECTHOTO aMEPUKAHCKOT0 aCTpOHOMA
BaH ge¢ Kawmma, Kacawouieecss OIHONW U3 HauOojiee ONMM3KMX K HaM 3Be3d — 3HaMme-
HUTON «JIeTsIuei 3Be3abl bapHapma».

Dra 3aMevaTesibHas 3Be3la HAXOAUTCS B CO3Be3AMM 3MeEHOCUAa U OTJIMUYaeTCs
caMbIM 0O0JIbIIMM COOCTBEHHBIM NBUXXEHUEM CpPeu BCeX M3BECTHBIX 3Be3i. [lo 3Toit mpu-
YUHE OHA W MOJIy4ynJia CBOE HEOObIYHOE Ha3BaHMe. XOPOIIO U3BECTHO, YTO 3BE3/bl TOJIBKO
B MEPBOM MPUOJMXKXEHUM MOXHO Ha3blBaTh <«HEMOABMXHBIMU», T. €. HE MEHSIOLIUMU
CBOETO IMOJIOXEHUS IPYT OTHOCUTENbHO pyra. B neiicTBUTENbHOCTH M3-3a TOTO, UYTO OHU
JNBUXYTCS B MPOCTPAHCTBE C OTHOCUTEJIbHBIMU CKOPOCTSIMU TMOPSIAKA NECATKOB KUJIOME-
TPOB B CEKyHAY, MX B3aUMHOE DACIOJIOXEHHWE OYeHb MeAJeHHO MeHsiercs. OmHako Mo
MPUYMHE OTPOMHON BEJTMYMHBI MEX3BE3IHBIX PACCTOSIHUI YIJI0BOE MepeMelIeHre 0 He-
OecHO cepe 3a rof (a 3TO U €CTh «COOCTBEHHOE IBMXKEHME») Haxke IJISl CaMbIX OJM3KMX
3Be3/ OYeHb penko mpeBbimaeT 1 ¢. [us 3Be3nsl bapHapna sta BenumdyuHa paBHa 103 ¢
B rog. D10 o3HayaeT, 4yto 3a 180 jeT oHa mepeMecTUTCS Mo HeOy Ha BEJMYMHY JYHHOTO
JMaMeTpa, KOTOPhIid, KAK M3BECTHO, BIM30K K '/, rpagyca. CToib GOMbIIOE COBCTBEHHOE
IBUXEHUE 3TOM 3Be3Ibl OODBSICHSECTCS, MPEXAe BCEro, TeM, YTO IOC/Ie TPOMHOM CHUCTEMBI
a llenTtaBpa 3Be3na bapHapna siBiaseTcsl Halneir Ojuxkaliiieir cocenkoil. PaccrosiHue mo
Hee Bcero Juinb 1,8 mK. DTo o4eHb ClIadblii KpaCHBI KapJMK CIEKTpadbHOro Kiacca M3,
pamuyc KOTOporo B 6 pa3 MeHbIIEe COJTHEYHOIro, a Macca cocTaBiseT 15% cosnHeyHOn
Macchbl.

MHoroseTHue HaOmoAeHWsT BaH Ae KamIia mpuBeau K OTKPBITUIO y 3TOM 3BE300UYKU
HEBUIMMOTIO CIIyTHHKA PeKOPIHO Majoil Macchl. Ha mpoTsxkeHuu 25 geT aMepuKaHCKUI
acTpoHoM nojayumsa okojo 2000 c¢dortorpaduii 3Toii 3Be3abl. ['ogmyHOMY COOCTBEHHOMY
JBWXXEHUIO HCCIIENIYyeMOro OObeKTa COOTBETCTBOBAJIO CMELIEHME MOJIOXEHUs Hu300paxe-
Husl Ha ¢ororpadun Ha 0,546 mMM. TiaTeabHble U3MEPEHUST «TPaeKTOpUU» 3Be3abl bap-
HapJa Mo OTHOLIEHUIO K COCEJHUM 3Be3[aM IO3BOJUIU OOHapyXUTb BOJTHOOOpa3HbI
XapakTep JABUXKEHUS.
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Puc. 40. Kpupbie 3aBiHCHMOCTH MOMHOCTH JANYUECHHA B CaH-

HHMHOM WACTOTHOM wHTEpBane or wactorw Mna Coanua H

Houurepa B WASATHIHPORAHHOM (IPEANOJIOKCHHH O HEPHO-
TCABHOM MEXAHHIME MINYUCHNS
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Ha puc. 41 mnpuBeneHbl OcpelHEHHBIE DPE3yJNbTAThl ITUX U3IMEPEHUU MO ABYM He-
OECHBIM KOOpAMHATaM — TMPSIMOMY BOCXOXIEHUI0O W CKIOHeHWio. M3 3Toro pucyHka oT-
YeTIIMBO BUAHBI TEpUOANYECKUE KoJiebaHUsl cOOCTBEHHOTO NBUXeHUs 3Be3nbl bapHapna,
npuyeM mnepuon 06Ju30k K 24 rogam. st Toro 4ToObl MOYYBCTBOBAaTh MaJlOCTh U3MeEpsie-
Moro addekra, Ha puc. 41 B BepxHeM IpaBOM YIJy TpUBeIeH MacmTad, paBhbrii 0,01".
Takue mepuonuueckue U3MEHEHUsI COOCTBEHHOTO NBUXEHUSI MOTYT OBITh OOBSICHEHBI Ha-
JTUYNEM «JIeTKOTO» HEBUIMMOTO CITyTHUKA. 3Has Maccy 3Be3[bl M Tepuojx obpamieHus,
MOXHO OTpeIeNUTh U3 TpeTbero 3akoHa Keruiepa 60nblIyio MOMyoch OpOWTHI CITyTHUKA,
KOTOpast oKasbiBaeTcsl paBHOU 4,4 acTpoHOMMYecKOW enuHUIBI. Ha TakoM paccTossHUM
MOJIyoch OpOUTH OblIa Obl BuAHA mox yrioM 2,4". Cama 3Be3ma OBUXETCS C TEM Xe Tie-
pUOIOM BOKPYT LIEHTPAa MAacC CUCTEMBbI, TIpUYeM MaKCUMyM €€ YIJIOBOTO CMEUIeHUs IOJ-
XEeH OBITh BO CTOJIBKO pa3 MeHblne 24", BO CKOJBbKO pa3 ee Macca Oousbmie. Otcioma
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PN CPEIHHUX YCAOBHAX HaboncHHA

cJenyeT, YTO Macca HEBUIMMOTO CIIyTHUKA HOJXKHA OBITh Moyt B 100 pa3 MeHblne, 4eM
Macca camoil 3Be3nbl bapHapma. DTo 3HauuT, uyTo ero macca cocrtasisger 0,0015 comHeu-
HOM Macchl W Bcero Juiub B 1,5 paza Oosabiie macchl lOmnurtepa! YBbl! OTOT yBieka-
TEeJNbHBIM pe3ynbTar ceiiuac ocrmapuBaetrcsi. He WckiIiodeHo, 4TO OH OOYCIIOBJIEH KaKOWU-
HUOYIb MEepUOIUUYECKON OIMOKONW BUHTOB M3MEPUTEIBHOTO WHCTPpyMeHTa. Bo Bcskom
ciaydyae Apyrue uccieqoBaTed IOoKa He TMONTBePIWJIM OTKPHITHE BaH ne Kawmma.

Eciu 31O OTKpBITHE MOATBEPIUTCS, TO, CKOpee BCETO, HEBUIMMBIM CITYTHUK 3BE3IbI
bapHapna — 310 Oojbluasg mniaaHeTra, oyeHb nmoxoxas Ha Omutep. OHa He MOXeT OBITh
CaMOCBETSIUMCS OOBEKTOM, a CBETUT TOJHKO OTPakKeHHBIM CBETOM CBOETO MaJIEeHbKOTO
KPacHOTO «COJHIA». [IpW TakuxX yCIOBUSIX er0 BUAMMAS 3Be3MHAs BEJIMUYMHA COCTABISIET
okoJsio 30, B TO BpeMs KakK BUAMMAasl BeJlW4YMHa camoil 3Be3nbl bapHapma pasHa 9,5. Her
HUKAKOW HaneXIbl IPU MOMOIIA COBPEMEHHBIX METONOB aCTPOHOMUU HETOCPENCTBEHHO
HabJoaaTh CyTHUK 3Be3abl bapHapma. Ha puc. 42 npuBeneHa opOuTa CIyTHUKA 3TON
3Be3abl. OKpyXHOCTh (IITPUXOBasi JUHUSI) COOTBETCTBYEeT BeIWYMHE W300pakeHUs
3Be3nbl bapHapna mpu cpeqHUX YCIOBUSX HaOIIOZEHUI.

Ecnmu 6w oTkpHiTHE BaH ne KaMma moaTBepAMIOCh, OHO JOKAa3bIBalo OBl OTPOMHYIO
pacrpocTpaHEeHHOCTh TIJIAHETHBIX CUCTeM BO BcemeHHoU, m00 maxe y caMmoil OIU3KOU
K HaM 3Be3[Obl MMeeTcsl TUIaHeTHasl cucteMa. [lpaBma, HaJIWIIO OTHO CYIIECTBEHHOE Da3-
IVYre MeXIy Halllel TIJIaHeTHOM CUCTeMOil W cucTeMol 3Be3nsl bapHapma: cryTHUK mo-
cIeHel ABUXETCS TI0 Pe3KO JUIMITUYECKO opOuTe, MEeXIy TeM KaK OOoJbIve TIaHeThl
CoJTHeYHOU CUCTeMBI IBUXYTCS IO MOYTU KPYroBBIM opouTaM. [loka HesicHO, sIBIsieTCS
7Y 3TO pa3jvyue NPpUHUUNUATbHBIM. Ellle pa3, omHako, MOAYepKHEM, YTO OTKPHITHE BaH
ne Kamma moka He MOOTBEpPXAEHO.

BrionHe ecTecTBEHHO CUMTATh, YTO KPAaTHOCTH 3Be3l U HAJTWYWE TUIAHETHBIX CUCTEM
CYTh OJTHO U TO Xe SIBJIeHUWe. B 3TOU CBA3M OTMETUM, YTO COTJIACHO MCCIEHOBAaHUSIM aMe-
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pukaHckoro actpoHoma Koiinepa cpenHee paccTosITHUE MeXIy KOMITOHEHTaMU IBOMHBIX
3Be3n 0KoJo 20 acTpOHOMWYECKMX eIWHMI], 4To OauM3ko K pasMmepam CoJHeYHOM
CHCTEMBI.

B monb3y BBIBOZA O TOM, YTO KpaTHBIC 3BE3AHBIE CHCTEMBI M TUIAHETHBIE CUCTEMBI
3TO, TIO CYIIECTBY, OMHO M TO Xe SBJICHUE, TOBOPUT CTATUCTUUECKUI aHAIN3 TTPOOIEMBI.
B Hauaze 31Ol rMaBBl MBI MHCAIU, 4TO O pa3HbIM omeHKam oT 30 mo 50 % Bcex 3Be3n
BXOIAT B COCTaB KpATHBIX CUCTeM. OTH OLEHKH, OJIHAKO, CTPajaloT OJHWM CYIIe-
CTBEHHBIM JIe(eKTOM: OHU He MOJTHBI U OTATOLIeHBl HabMonaTeIbHO cenekimeil. [naB-
Has omMOKa MpM TaKMX MOACYETaX — TPYAHOCTh HAOIIOMEHUS TMaphl, Y KOTOPOil Macca
OTHOY KOMITOHEHTHI 3HAYUTEJbHO OoJbllle, YeM BTOpoit. OO 3TOM yXe Iia pedb BHIIIE,
MpU aHaIM3e MPoOIeMbl HEBUAMMBIX CITYTHUKOB 3Be3n. HemaBHO aMepuKaHCKUE acTpo-
HOMBI AOT 1 JIeBU BBIIOJHUIIM THIATEIbHOE UCCIeN0BaHNEe KPaTHOCTU y 123 Onmxaimnx
K HaM 3Be3] COJTHEYHOTO THTIA.

Bce 31 3Be3/bl, BUAMMBIE HEBOOPYXXKEHHBIM TJI1a30M, HAXOISATCS B CEBEPHOM TOJY-
mapuu Heba u ynaneHbsl oT CosiHIIa Ha pacCTOSIHUS, He TIPeBBIIIAONINe 85 CBETOBBIX JIET,
TaK YTO peyb MOET O HalIWX OMMXKaWmux cocendx. Tak Kak BbIOpaHHBIE 3BE3Ibl I0CTA-
TOYHO SIPKU, UX MOXHO OBIJTO CAMBIM TIIATEJbHBIM 00pa3oM MCCIeNoBaTh C ITOMOIIBIO
criekTporpacda ¢ BEICOKOM aucnepcueit Ha 2,1-MeTpoBoM pedekrope HanmonanbHOIM 00-
cepBatopun Kutt [Iuk (Apusona). B pesynbTaTe 3THX MCCAeq0BaHUI 0Ka3al0Ch, YTO U3
123 BeIOpaHHBIX 3Be31 57 OKa3aluch ABOMHBIMU, 11 — TPOWHBIMHU U 3 — YETBEPHBIMU.
Takum oOpasom, okoimo 60% Bcex TS S |
3Be31l COJTHEYHOTO THIAa OKa3aluCh | !
KpaTHeIMU. Ho B meiicTBUTENBHOCTH i
|

9TOT NPOLECHT MOJIKCH OBITH BBIIIC,

100, KaK 3TO yXe MOTYepKHBAJIOCh, 77 ,/Z’ -| |
0 MPUYMHAM YMCTO HAOJI0AATENb- W —100 mem / L1000 - 100000 nem |

HBIM, MaJIO MacCHBHbIE KOMIIOHEHTbI /R 1007000 7em S

HEIOCPEeCTBEHHO HabmonaTh ObIIO i
HEBO3MOXHO. YTOOBI yueCTh CUCTEMBI ,§
C MaJO0 MacCUBHBIMM KOMIIOHEH- E, 5 i -—:?--??.szffw ol J
Tamu, AGT u JleBM Ha ocHOBe momy- ™ ° "
YEHHOTO MU HaOJII0JaTeTbHOTO Ma- §
Tepuana TOCTPOMIM 3aBUCHMOCTb = 907 0,7 nem
yuciaa Tap OT OTHOUIEHUS Macc |
KOMIIOHEHT. DTa 3aBUCUMOCTb CTPOU - \
Jlach I pa3HbIX TIEpUOIOB obpare- 7 A7~ nem
HMS 3Be3l — cM. puc. 43. U3 atoro 7 72 Ve VZ Vs
pUCYHKa BUIHO, TIPEXJIE BCEro, 4To M,/
o1 aauHHBIX (> 100 1eT) U KopoTt- ’

Puc. 43, PewabTaTw ananumza 123 Onnskux 18e31 colimey-

KHUX IICPUOIOB 3Ta 3aBUCUMOCTD IIO- Horo tuna. Yucna y JuHuil yRU3LIBAIOT WHTCPBANIL NCPHOJIOBR
nyyaetcsl pasHoil. B To Bpemsi kak oGpa eH A

IJIs1 KOPOTKUX TIEPUOJOB YMCIIO TIap

110 Mepe YMEHbBIIIeHNS] OTHOIIEHUSI MacC TJIaBHOM 3BE3bl U €€ CIYTHUKA MEJIEHHO yObI-
BaeT, IJIS ITMHHBIX TIEPUOIOB ToJIyyaeTcsl oopaTHas KapTuHa. TakuM oOpa3om, UMEIOT-
cs Kak ObI 1Ba TUIAa KPaTHBIX 3BE3AHBIX cucTeM. He BoaBasch B 00CYXIeHUE 3TOTO SIBJE-
HUs (4To OyAeT caenaHo B I11. 9), oOpaTuM 37ech BHUMaHUE TOJbKO Ha TO, YTO KPUBBIE
IUTST MaJIBIX TIePUOIOB MOMYCKAIOT SKCTPAIMOSIINIO BIUIOTh IO CaMBIX MaJIbIX, TOKa ellle
He HabJIoIaeMbIX, OTHOIIEHWI Macc KOMIMOHEHT. M BOT oKa3biBaeTcs, YTO €CNIM IKCTpa-
MOJUPOBATh KPUBBIE 1O 3HaueHus 3toro orHowenusa M,/M, = 1/100, ro MoXHO OXu-
natb eme 20 map, a ecny skcTpanoauposath 1o M,/M, = 0, To no6asurca ewe 25. Crne-
JIOBaTEeIbHO, IMOJHOE KOJWYECTBO OIBOMHBIX CUCTeM OymeT MouyTh TouyHo paBHO 123! Ipy-
TMMM CJIOBAMHM, €CIM YYMTHIBATH JOCTATOYHO Majble 3HaueHUs OTHoweHus M,/M . To
MOJTYYUTCS, YTO TPAKTUIECKHU BCE€ 3BE3Ibl COTHEUYHOTO TUIA TUOO KpaTHBIE, TU00 OKpY-
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XEHBI ceMbell miaHeT. Eciyv ycnmoBHO MOJMOXUTH, YTO HauWOOJbINAs Macca TUIAHETHl paBHA
10" % M, (Omutep!), To momyuurcs, yro ~ 10 9% Bcex 3Besn tuma CoJHIA MMEIOT IUIA-
HEeTHbIe cucTeMbl. [1o HameMy MHEHUI0, HECMOTPSI Ha CPAaBHUTENbHYIO OEIHOCTb MCIOJIb-
30BaBIIErocsl CTaTUCTUYECKOTO Marepuana, uccienoBaHus AOta u JleBU SIBASIOTCS JIy4-
IIAM W3 BCEX CYIIECTBYIOIIUX OOOCHOBAHWEM MHOXECTBEHHOCTH TUIAHETHBIX CHUCTEM ISl
3BE€3[l COJIHEUHOTO THMA.

PaccmoTpuMm Temepb BOMpPOC O MPOUCXOXIEHUU KPATHBIX 3BE3MHBIX CUCTEM. B cBoe
BpeMsl OOJIbIIOE pAcIpOCTPAaHEHUWE WMENa TUIOTe3a NEeNEHWSI OJHOW TMepBOHAYATIbHOWN
3BE€3[bl Ha JIB€ KOMIMOHEHTHI. [IpUYMHON NeaeHusT MOS0 ObITh OYEHBb OBICTPOE BpallleHUE
3Be3nbl. [lom neiicTBUEM WUEHTPOOEXHOW CUJIBI MOBEPXHOCTh OBICTPO BpallarouIeics
3Be31bl TiepecTaeT ObITh chepuueckoit. PacueThl mokas3piBalOT, YTO MPU HEKOTOPBIX Hjea-
JU3UPOBAHHBIX YCIOBUSX OBICTPO Bpaliawolieecss Teao MpUoOpeTaeT XapaKTEpHYIO Tpy-
meBUAHYI GopMmy, a Mpu emie Oojiee OBICTPOM BpallEeHUU OHO
e® MOXET TOTEPSATh YCTOWYMBOCTh M PACMACThCS Ha JBE YacCTU.

OnHako TUTIOTE3a JeJIeHUs] 0Ka3ajlaCh HeCIOCOOHOW 00bsic-
HUTb DPE3yJbTaThl HAOMIOAEHUS W NOJKHA Oblla OBITh MO3TOMY
ocraBieHa. Hekotopeie yuenwbie (Hampumep, O. 1O. Ilmunr)
BBIIBUTAJIM TUIIOTE3Y «3axBaTa», COTJIACHO KOTOPOi Mpu ompene-
JICHHBIX YCIOBMSIX NBE€ 3BE3[bl, 1O 3TOrO JBUTABIIWECS -B MPO-
CTPaHCTBE HE3aBUCUMO, COJIMXasiCh, MOTYT OOpa3oBaTh IBOM-
HyIO cucteMy. XOTSI MaTeMaTUYeCKM TaKOil MpolecC BO3ZMOXEH
e (Hampumep, TP CIydyaiHOM COJIMKEHUM TpeX 3Be3 OJHOBpe-
MEHHO), BEPOSITHOCTb €r0 HUYTOXHO Mana. Kpome Toro, oH
MPOTUBOPEYUT HabMoAeHUSAM. HuKkak Helb3st OObSICHUTD, HATIPU -
Puc. 44. Yernepuas cucre-  Mep, T0YeMY UYETBEpPHbIE CHUCTEMbl Bcerga ObIBAIOT Takue, Kak

Ma 3Be34 (Cxema) 9TO CXeMaTU4YecKu u3o0paxeHo Ha puc. 44. Bcs cOBOKYMHOCTH

(axkToB, HaKOTIJIEHHBIX ACTPOHOMMEN 3a TIOCJEIHUE JBA JECITU-
JIeTUSI, TOBOPUT O TOM, 4YTO KpaTHble CHUCTEMbI O0Opa30BAaJTUCh COBMECTHO
U3 HEKOTOPOH MEPBOHAYAJIbHON Tra3onblUIeBOM MEX3BE3IHOW Cpelbl.

B mpouecce 3Be31000pa3oBaHusl BOZHUKAIOT, KaK MPaBUIO, LENble TPYMIBI 3BE3] -
accolMaluy, CKOTJIEHUS U KpaTHbIe cucTeMbl. OTCIofa clienyeT BaXHbI-BbIBOI: KOMIIO-
HEHTbl KPaTHOW CHCTeMBl JOJKHBI MMETh OJMHAKOBBI Bo3pacT. CoBpeMeHHbIE TMpe-
cTaBJieHUsI 00 BBOJIIOIMU 3BE3l, O KOTOPHIX ObUIO paccka3aHo B TI. 4, IMO3BOJSIOT
MOHSITh HEKOTOPbIE XapaKTEePHbIE OCOOEHHOCTH KPAaTHBIX CUCTEM. DTHU OCOOCHHOCTU Obi-
A YCTAHOBJEHBl YMUCTO SMMIUPUYECKU YX€ MNABHO W TPEACTABISUIUCH COBEPIIEHHO
HETOHSTHBIMU.

Hanpumep, ouyeHb 4acTo BcTpedaeTcsl Takass KOMOWHAILUS, KOTAa 006 KOMIIOHEHTHI
KpPaTHOW CUCTEMBI SIBJISIIOTCSI TOPSIYMMU 3Be3aMU CTIEKTpaJbHBIX KiaccoB O MM paHHUX
nonknaccoB B. CoBpeMeHHbIe TpelncTaBieHUs 00 3BOJIOLMU 3BE3[ BIOJHE OOBSICHSIOT
aToT akT: M3 TMEepPBUYHON TYMaHHOCTH 0Opa30BaJUCh ONHOBPEMEHHO JIBE 3BE3[bl
C OYEHb OJIM3KUMU MaccaMu, KOTOPbI€, €CTECTBEHHO, HAXOASTCS HA OAMHAKOBBIX CTAIUSIX
SBOJIIOIUH.

B cnyyae, xorma 3BOJIOLIMOHUPYET TECHasi ABOMHAS CUCTEMa, C MEPUOJOM oOpalle-
HUS MEHbIIIE HEJeIU U C PACCTOSTHUEM MeXAYy KOMIOHeHTaMu MeHblie 0,1 acTpoHOMUYe-
CKO# eIMHUIIbI, (aKT ABONCTBEHHOCTH CYIIECTBEHHO OMNpEAENSET XapaKTep SBOJIOIMU.
Buauane, moka o6e 3Be34bl HAXOJWJIUCH Ha TJIABHOUW MOCIEN0BATENbHOCTU, UX 3BOJIOIUS
npoTekaja Tak Xe, Kak M B ciyyae, Korja oHUM ObuiM Obl M3oaupoBaHbl. Ho 3artem Gonee
MAacCHBHas 3Be3/la MOCJIe «BBITOPAHUsS» BONOPOJA B €€ SIApEe HAYHET «pa3dyxaTb», Tmepe-
XOJSl B CTaNMI0O KPACHOTO TUTaHTAa; OHA JOCTUTHET TAKOTO KPUTUYECKOIrO pajuyca, Mpu
KOTOPOM JaJIbHElIIee ero yBeJIUYEeHUE CTAHOBUTCS HEBO3MOXHBIM, MO0 BEUIECTBO B IO-
BEPXHOCTHBIX CJIOSIX 3BOJIOLMOHUPYIOIIEH 3BE3Abl HAUHET MEPEeTeKaTh Ha BTOPYIO KOM-
MOHEHTY. 3a «KakKMX-HUOYAb» HECKOJBbKO JECATKOB THICSY JIET, CYUIECTBEHHasl 4acTh
MaccChl 3BOJIIOLIMOHUPYIOIIEH 3BE3/Ibl MEPETEYET HAa BTOPYKD KOMITOHEHTY, KOTOpas CTa-
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HeT 0oJjiee MACCUBHOM, MEXIy TeM KaK CBETMMOCTb 3BOJIIOLIMOHUPYIOLIEH, HO YXe MeHee
MacCHBHOI KOMIIOHEHTBI, OyaeT 0osiee BHICOKOM, XOTSI M HE TaKOM BBICOKOI, KaK y IMraH-
ToB. Takue 3Be30bl HA3bIBAIOTCS «CYOTMIaHTaMM» W KX MOXHO BUJETb Ha JUarpaMmme
lepuiunpynra — Peccena (cMm. puc. 9). Bce 370 BpeMsi OT 3BOJIOLMOHUPYIOILEH 3BE3[bl
Ha BTOPYIO KOMIIOHEHTY OYIyT Teub CTPYH ra3za, a cama JBOIMHasl cucTeMa OyneT Kak Obl
nmorpyxeHa B razoBoe o0jako (cMm. puc. 38). BBumy orpoMHoOil paclpoCTpaHEHHOCTHU
SIBJIEHUSI KPAaTHOCTU Cpeau 3Be3l Hauleil ['asakTuku ocoOblii xapakTep 3BOJIOLMM 3BE3[
B TaKMX CHUCTeMaxX UMeeT MPUHLUIUAIbHOE 3HAYEeHUeE.

Jler nBamuaTh Hazaj K 3TOW KOJIEKUMU (HAKTOB, KACAIOIIMXCS XapaKTEPUCTUK KOM-
TTOHEHT IBOMHBIX CUCTEM, TIPUCOECIUHUIICS HOBBII, HE MeHee UHTepecHbIil. Kak u3BecTHO,
MAaCCHBHbIE TOPSIYME MOJIOJbIE 3BE3/Ibl UMEIOT CPABHUTEJIbHO Majble XaOTUYECKUE CKOPO-
CTU MPOCTPAaHCTBEHHBIX ABMXEHMUU, KakK NpaBujo, MeHbine 10 km/c. UMeHHO moaTomy
OHM OYEHb CUJIBHO KOHLIEHTPUPYIOT-
cs K rajJJakTM4ecKol IIockocTu (cM.
1. 1). Ho u3 atoro mpaBuia uMeroT-
Cs yXe JaBHO W3BECTHBIE HCKIIIOYE-
Hus. HeGosblioe KOaM4ecTBO rops-
YUX MAaCCHUBHBIX 3B€3[] IBUXETCS C He-
OOBIKHOBEHHO OOJBIIMMHM  MPOCT-
PaHCTBEHHBIMU CKOPOCTSIMH, TOCTH-
raiommumu 100 km/c. Oxa3sbiBaeTcs,
YTO TaKHMe 3BE3[bl HEKOTOPOE BpeMmsi
Ha3al <«BbUIETEIU» U3 TeX WJIHU
WHBIX 3BE3/IHbIX aCCOLIMALIMIA — TPYIIT =
MOJIOABIX TOPSYMX 3Be3d (cM. Il 4). [®ahiid s P
DT0 XOopolllo BUAHO Ha puc. 45, rae
3BE300YKAMU M300paxeHbl TPU TaKue
«OBICTpBIe» TOopsiuue 3Be3abl. [lyHK-
TUPHBIE MPSIMbIE — HAMpaBIEHUS UX [
IBUXeHU 1o HeOy. Tpu mnpsmebie =
MOYTH TiepecekaroTcs B 00JacTh CO- (T s | e
3Be3nusi OpuoHa, TA€ HaxOoAMUTCS /1 . .
OoJiblIas accolMalMs TOPSTYMX 3BE3. o Cupye /|
Taxk Kak paccTosiHMe A0 accolualu ;‘;

OpuvoHa M3BECTHO, TO IO HaiimeH- f

HBIM  CKOpPOCTSIM  3B€3[] MOXHO /

YCTaHOBUTb, UTO «Oeryelbl» MOKH- / :
HYJIM acCOLUMALIMIO COBCEM  «HENAB- * 2 1omyn
HO» — OT 2 10 5 MJH JieT Hazaj.

o kakoil xe mpuynHe BbIOPa- Puc. 45, Topsune 3Be3ast, BLUIETAIOWNE W3 COIBEIANSA
ChIBAalOTCS TakKue€ 3Be3[Ibl U3 Aacco- Op#oma
uvanuu? TonnaHackuii  acTpoOHOM
braay oOpatun BHUMaHMe Ha TO, 4YTO 3Be3Abl-«Oerjielbl» BCeTaa  SBISIOT-
cd OAMHOYKaAMu. Mexay TeM KpaTHOCTb CpeId MACCHUBHBIX, TOPSYMX 3BE3[
0COOEHHO paclpocTpaHeHa — IMOYTH MOJOBMHA UX 00pa3yeT KpaTHbie cHCTeMbl. YTOObI
00BSCHUTb 3TOT YAMBUTENbHBIN (haKT, rOJIaHACKUI acTPOHOM BBIABUHYJ MpPeaooxe-
HHME O TOM, YTO paHblle 3Be3Ibl-0erelpl OblIM KOMIOHEHTAMM ABOMHBIX cucTem. Bro-
pasi KOMIIOHEHTa — Oojiee MacCHMBHasi ropsiyasi 3Be3la TOTO Xe€ CIEeKTpaJlbHOro Kijacca
O — B3opBajach kak cBepxHoBas Il Tuma (cM. . 5).

Yto mpousoiiner, eciu Oojiee MacCUBHas 3Be3la B ABOWHON CUCTeMe BIPYI KakK Obl
ucyesHer, npomnanet? Cuiaa MpUTSKEHUS He OymeT OoJblle yaepXHUBaTh OCTaBIIYIOCS
3Be3[ly Ha ee J3JUIMNTHYeckoil opbute. OHa yiaeT mo KacaTeJbHOW K CBoell opOuTe, Co-
XpaHUB NMpPU OBTOM OpOUTANbHYW0 CKOpocTh. B peilicTBUTenbHOCTH, KOHEYHO,
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Macca B30OpBaBIIeiCS 3Be3Ibl He MOXET OeccleiHO WcYe3HyTh. Ecnm pacmumpsitoniasics
TYMaHHOCTb — OCTaTOK B3pbIBa CBEPXHOBOI — HAXOAMTCS BHYTPU OPOMUTHI OCTaBLICHCS
3BE3/Ibl, CMJIa TIPUTSKEHUS] TOUTH HEe M3MEHUTCS W 3Be3da HUKOrma «He yoexut». Ecmu
Ke 3Be3lla OKaXeTcss BHYTPU TYMaHHOCTH, TIOCTEOHSISI TOUTH He OyleT ee TPUTATHU-
BaTh. UTOOBI omucaHHBIN «addeKT npamn» (MHaAYe ero TPYIHO Ha3BaTb) MMEJ MECTO,
HeoOXOAMMO, YTOOBI Ta3bl — MPOMYKTHl B3pbIBA CBEPXHOBOW — YIIIM 3a OPOMTY OCTaB-
mieiicst 3Be31bl 32 BpeMsl, 3HAYMTEJbHO MeHbIee, 4eM Tepuon obpalieHus. DTo ycioBUe
OyIeT BBIMOJHSTLCS ISl ABOWHOM CHCTeMbl, KOMIIOHEHTB KOTOPOW ymaJeHbl OJHAa OT
JIPYroil TOCTaTOYHO majieKo, Hampumep Ha 10— 20 actpoHoMmueckux eauHuil. [Ipm atom
Tepuobl 00palleHust TOJKHBI ObITh MOPSIIKA HECKOJBKUX JIET, @ OPOUTAIbHbBIE CKOPOCTH
(Mpu OCTaTOYHO MAacCUBHBIX 3Be3gax) — okojo 100 km/c.

Hanuuue cpenu KOMIOHEHT KPATHBIX CUCTEM OeNIbIX KapJMKOB (Hampumep, B CUCTe-
Me Cupuyca) JeTKo OOBSICHSIETCS TeM, 4TO 0Oojiee MacCHMBHasi KOMIIOHEHTa 3aKOHYMJIA
CBOl 3BOJIIOIIMOHHBIN MyTh, CTaB MaJeHbKOW, OYEHb TIOTHOW 3Be3noi (cM. Ti. 4). Ha-
MPOTHUB, HEJb3s MPEeACTaBUTh ABOWHYIO CUCTEMY, Y KOTOPOW OJIHa KOMIIOHEHTa — TOps-
yasi, MacCMBHas 3Be3lla cleKTpaibHoro kiacca O, a Bropas — OOBIKHOBEHHBI KpacHbII
TUTaHT ¢ Maccoil B 1,5 —2 pasa Gojbllie coqHewHOU. Beab ayisg Toro, 4ToObl 3Be3na Takoi
MaccChl COIIIAa C TJIaBHOMW IMOCJEA0BATEIbBHOCTM W CTaja KPacHBIM TMTaHTOM, HYXHO CO-
OTBETCTBEHHO 4 M 2 Mipn jaeT (cM. Tabm. 2), B To BpeMs KakK Topsdyas 3Be3da Kiacca
O He MoXeT cyliecTBoBath cBbiliie 10 MaH Jsier. M meiicTBUTENbHO, MOAOOHbBIE TBOMHbBIE
CUCTEMbl HEU3BECTHBHI.

B r1. 5 MBI yXe roBOpMJIM, YTO «3BE3IHbIe» PEHTICHOBCKME MCTOYHUKU HUKAK He
MOTYT OBITb «MOJIOJIBIMM», €Ille HE YCTMEBIUIMMU OCTHITh HEUTPOHHBIMU 3Be3IaMU, TakK
KakK TMocJeHUe CIUIIKOM OBICTPO OCThIBalOT. M Bce Xe COBEepIIEHHO HEOXUIAHHO BBISIC-
HUJIOCh, YTO 3T KOCMUYECKHE PEHTTEHOBCKHME UCTOYHUKM SIBJISIOTCS HEMTPOHHBIMU 3BE3-
naMu. HaGmoneHus, BHITTOJTHEHHBIC HA CIIEI[MaM3MPOBAHHOM aMEPUKAHCKOM PEHTTEHOB-
CKOM CIyTHHUKE «YXypy» MPUBENU K YAMBUTEJIBHOMY OTKPBITHIO: MOTOK M3JTY4YeHUS OT
JOBOJILHO OOJIBIIOTO KOJMYECTBA MCTOYHUKOB MEHSIETCS CO BpeMeHeM CTpPOTO Tie-
pUuoOAMYECKH, MpUUYEM MEPUOIbl COCTABISIOT HECKOJbKO THEeH. Y ABYX MCTOYHUKOB
OblIM 00HAPYXKEHBI, KPOME TOTO, KOPOTKOTEPUOANYECKHE U3MEHEHUS TTOTOKA C TIepuoja-
Mu 1,25 u 4,88 cekyHabpl. DTH KOPOTKHUE TMEPUOABI B CBOK oOyepelb MJIABHO MEHSJIUCH
C YKa3aHHBIM BBIIIE JJIMHHBIM TMEPUOIOM, MPHUYEM aMIUIUTYAbl M3MEHEHMIl MajbIX Tie-
PUOMIOB XOTS M Mallbl, HO BIOJHE M3MEPUMBI *).

OObsicCHEHUE 3TUM YOIUBUTEIbHBIM (DaKTaM BecbMa MPOCTOE U Jaxe ouyeBUAHOE. PeHT-
TeHOBCKMI WCTOYHUK — 3TO MajieHbKas, KOMIIAKTHas 3Be3la, Bpallalomascs BOKPYT
BTOPOM, «HOPMaJIbHO¥», 3BE31bl, MPUYEM JIYY 3pEHUS TTOUTH «CKOJIb3UT» BIOJb TIOCKO-
CcTM opOUTH. MUHUMYM TOTOKA PEHTI€HOBCKOTO M3JIydeHUs HaOJofaeTcsl Toraa, Koraa
PEHTreHOBCKasi KOMITOHEHTA 3aXOJUT 3a ONTHYecKylo. JIpyrumu cioBamu, Mbl HaOJO-
JIaeM 3aTMEHHYIO JBOWHYIO CUCTEMY.

Hanuuue ceKyHAHBIX MEPUOAOB O3HAYAeT, YTO HabMOfaeMble MCTOYHMKM TIPENCTaB-
JSIIOT cO00i «PEHTTeHOBCKME IMyJbCapbl», T. €. OYEHb OBICTPO BpalllalolivMecs MaleHbKUe
3Be37bl. Tak KaKk MUHUMAaJbHBI TMEPUOJ TAKOTO OCEBOTO0 BpalleHUs JUIIb HEMHOTUM
0oJIbIlIe CEKYHABI, TO 3TO HE MOTYT OBbITh Oefible KapJuKu. TOJbKO HEUTPOHHBIC 3BE3MbI
MOTYT MMETh Takue KOPOTKHE TepHUOAbl BpallleHus. M3aMeHeHUe BEJMYMHBI Tepuoja Ko-
POTKUX PEHTTeHOBCKMX MMIYJIbCOB, OOYCIOBICHHBIX OCEBBIM BpallleHHMEM, B TEUEHUE Op-
OMTalbHOTO MepuoAa OYEBUAHBIM OoOpa3oM o0bsAcHseTcs 3PpdexkTom omnepa. U3 am-
TUIUTYABl 3TUX HW3MEHEHWN HEMOCPEACTBEHHO OIpeaessieTcsi opOuTaabHasi CKOPOCTh
PEHTT€HOBCKOM 3BE3[IbI.

B psine ciyyaeB Mo u3MeHEHUSIM MOJIOXKEHUS IMHUI TOTJONICHUS B CIIEKTPEe ONTHYe-
CKOW KOMIIOHEHTHI TaKOW ABOWHONM CHCTEMBI ObIT OMpeneneH OpOUTAIbHBIA TeEepUON, KO-

*) B Hacrosiee BpeMs yxe M3BECTHO 0K0jo 20 pEeHTTeHOBCKMX MCTOUHMKOB ¢ aHAJOTMYHBIMU
MEePUOTMYECKUMU M3MEHEHUSIMHU TIOTOKA M3NYYCHHS.
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TOpBIi OKa3ajcsi B TOYHOCTM PaBHBIM TMEpUONLY, MOJTYYEHHOMY M3 PEHTTeHOBCKUX
HaOMIONeHUIA.

Bo Bcex ciyyasix HEHTpPOHHBIE 3BE3bl, U3JyYalolie PEeHTTEHOBCKUE KBAHTBI, BXOIST
B COCTaB TECHBIX TBOMHBIX CUCTEM. B Takux cucTemax Mpu AOCTATOYHO OOJBIIOM paguy-
ce ONMTUYECKOl KOMIIOHEHTBI ¢ YAaCTH €€ TOBEPXHOCTH, OOpalleHHON KO BTOPOW KOMIIO-
HEHTe, HeTpepbIBHO OyIeT ucTekatb cTpys raza. 1o 3Toil mMpu4YMHE BOKPYT HEHUTPOHHOM
3Be3lbl 00pa3yercsl OBICTPO BpallalOMIMIICA Ta30BbIi JHUCK, BEIIECTBO KOTOPOTO Oyaer
MajiaTh Ha TOBEPXHOCTh HEUTPOHHOI 3Be3dbl. Tak KakK CKOPOCTh MOJOOHOTO MaaeHUS
rasa JA0BOJIbHO OJIM3Ka K CKOPOCTM CBeTa, TMpPM TaKOM IMpolecce (Ha3bIBaeMOM <«aKKpe-
1Meii») OyaeT BBIAESATHCS OTPOMHOE KOJIMYECTBO SHEPTMU, KOTOpasl HarpeeT ra3 B JUCKe
JI0 TeMIIEpaTypbl B HECKOJBKO AECSITKOB MUJIMOHOB KenbBUHOB, CleaB €ro MOIIHBIM
WCTOYHUKOM PEHTTeHOBCKOTO M3JydeHUsi. CXOMHBIE MPOLECCH OYAYT UMETh MECTO U TOT-
Ja, KOorga KOMITOHEHTOW <«ONTHYECKOi» 3Be3dbl OymeT uepHas abipa. OTIMYUTL YEpHYIO
IBIPY OT HEMTPOHHOM 3BE3/IbI MOXHO TOTJA, KOTJa M3BECTHA Macca PEHTTEHOBCKOW KOM-
MTOHEHThl U3 HAOJIOAEHMIT NBOMHON CUCTeMbI, B KOTOpOW OHa HaxonuTcsi. HamomHuM,
YTO €CJIM Macca «KOMITAKTHOW», «MPO3BOJIOUUOHUPOBABIIECH» PEHTIEHOBCKOW KOMIIO-
HEHTH OOJbIIe 2,5 COJHEYHBIX Macc, OHA JOJIKHA OBITh YepHOi nbIipoit (cMm. Ti. 5). Ilo-
X0Xe Ha TO, YTO OJHa YepHas AbIpa yxXe HabJogaeTcss — 3TO 3HAMEHUTBI PEeHTIeHOB-
ckuit uctrounuk Jledeap X-1.

Takum 06pa3oM, HEMTPOHHBIE 3BE3/bl «CaMU 1O cebe» He SBISIOTCS PEHTTEHOBCKM-
MU UCTOYHMKAMU. TOJIbKO Torma, KOTAa OHU OKAaXyTCs B TECHOW NBOWHOW cucTeMe, NMpu
OTpee/IeHHBIX YCIOBUSX HAaYHET NefCTBOBAaTh «MalllMHa», BecbMa 3(G(eKTUBHO BbIpa-
OaTbIBalOIIasl PEHTTEHOBCKOE M3JYYeHHME C TIOMOUIbIO TJYOOKOM «IMOTeHIIMANbHOMW SIMbI»
B OKPECTHOCTSIX HEMTPOHHOM 3BE3/Ibl, Kyla ManaeT ra3oBasi cTpys, MocTaBiasieMas OTTH-
YyecKoil KOMIOHEHTOW. To Xe caMoe OTHOCHUTCSI, KOHEYHO, M K YEPHBIM JbIpaM.

Bce uznoxeHHbie (akThl 1OKa3bIBAIOT, YTO KOMIIOHEHTHI KpPaTHBIX CHCTEM 00pa3o-
BaJICh COBMeCTHO. KoJib CKOpO MMEIOTCS OCHOBaHUS MpeAIoiaraTb, YTo MJIaHEeTHbIE CU-
CTeMbl B MPUHIMUIIE HE OTIMYAIOTCS OT KPAaTHBIX 3BE3IHBIX CUCTEM, TUIAHETHI, CKopee
BCEro, MOJDKHBI 00pa3oBaThcsl MapajjeibHO C (OPMHUPOBAHMEM COOTBETCTBYIOIIMX
3BE3N.



9. O npoucxoscoerHuu COAHEeUHOIU CUCIEeMBbL

Bor yxe ngBa Beka mpobiema mpoucxoxaeHus CONHEYHOM CHCTEMbI BOJHYET BbI-
HNAIOLIMXCS MBICIWTENIEe Halleil IUlaHeThl. DTOil MpoOJeMOM 3aHMMAajach, HayMHasl OT
dumnocopa Kanra m maremartuka Jlammaca, miesmga actpoHoMoB u ¢u3mkoB XIX m XX
cronetuii. Eil oTman mgaHp Hall 3aMeuyaTelbHBIi COOTEUECTBEHHMK, YEJIOBEK Pa3HOCTO-
ponHe tamaHTauBeA, Orro lOnpeBuu IllMuar. M Bce ke MBI eme OYeHb na-
JeKu OoT ee pemeHUs. Kakue TONbKO TaitHbl He OBUIM BBIPBAHBI y IIPUPOABI 3a
9TU ABa cTojeTust! 3a mocieaHue TPU AECSITUIETHS CYIIECTBEHHO IPOSICHUICS BOIPOC
0 MyTSIX 9BOJNIOLMM 3Be3d. M XOTs AeTanu yIMBUTEIbHOTO Mpoliecca POXAECHUS 3BE3MbI
M3 Ta30MbUIeBOM TYMaHHOCTH e€llie AajeKO He SCHBbI, Mbl Telmepb YETKO MpeacTaBlsieM,
YTO C HEWl MPOMCXOAUT Ha MPOTSXKEHUM MMIJIMAPAOB JeT JajibHeiimeii sBomouuu. OO
3TOM JOBOJILHO MOAPOOHO 1jIa peub B . 4. YBBI, BOMPOC O MPOUCXOXAEHUU U 3BOJIO-
LMY TUTAHETHO# cucTeMbl, OKpyXatoiueit Hamie CoJiHIe, AajeKo He TaK SICEH.

Ha mepBblii B3risig KaxeTcs CTPAHHBIM M Jaxe MapamoKCaJbHBIM, YTO aCTPOHOMBI
CMOTJIM y3HAaTh O KOCMMYECKMX 00BbEKTaxX, BechbMa YHaJeHHBIX M HaOII0JaeMBbIX ¢ 0O0Jb-
LIMMU TPYAHOCTSIMHM, ropasgo 0oJbiine, yeM o IutaHetax v ColHIE, KOTOphie (II0 acTpo-
HOMUYECKMM MacmTabaMm, pasymeeTcs) HaxoOATCSA Yy Hac «moa O0okom». OmHAaKO B 3TOM
HET HUYETO YAUBHUTENbHOrO. JIeJ0 B TOM, YTO aCTpOHOMBI HAOIIOZAIOT OPOMHOE KOJH-
YeCTBO 3Be3, HAaXOMSIIMXCS Ha pa3sHBIX CTaAusX 3Bojouuu. M3yuas 3Be3dbl B CKOILIE-
HUSX, OHA MOTYT YUCTO SMIUPUUYECKU YCTAHOBUTD, KAK 3aBUCUT TEMIT 3BOJIOLUU 3BE3]
OT HayallbHBIX YCIOBUIi, HanpuMep Macchl. Eciu 6bl He GbLIO 3TOr0 OGIIMPHOIO 3MIIH-
pUUYeCKOTO MaTepuaja (Mpexae BCEro paccMaTpHBaBIlelics HaMM BblllIe AMarpaMMbl
«IIBET — CBETUMOCTb» [JIsi OONBIIOTO YMCIa CKOIUIEHUI), BOIPOC 00 3BONIOLUU 3BE3J
ObLT OBl TIpeaMeTOM OoJjiee MM MeHee OeCIUIOIHBIX CIEKYISIMi, KaK 3T0 ¥ ObLIO MpH-
MepHO 1o 1950 r.

B coBeplieHHO ApYyroM MOJOXEHUM HAaXOOATCS MCCIENOBaTeN M MPOUCXOXKICHUS
M 3BOJIIOLMU Hallleil MIaHeTHOW CUCTeMbl. BeIb MBI IMOKa He MO“KeM HEIOCPEICTBEHHO
HaOI0DaTh TaKMe CUCTEMBI JaXe OKOJO caMblx OMu3KuX 3Be3n (cM. Ti1. 8). Ecim OvI 3TO
yIanoch .M Mbl UMEJIM peajlbHO¢e MpeACTaBlIeHUe, KaK BBITISAIAT MJIAHETHbIE CHCTEMBI
Ha pa3HBIX 3Talax CBOEi 3BONIOLUU MM XOTA OBl KaK CMJIBHO OTJIMYAIOTCS OJHM ILia-
HETHBIE CUCTEMBI OT IPYTUX, 3Ta BOJHYIOIIAs mpobieMa Oblia Obl, HECOMHEHHO, pelieHa
B CPaBHUTEJIbHO KOPOTKME cpoku. Ho moka Mbl HaOJiomaeM IJIAaHETHYIO CUCTEMY, Tak
cKazaTh, «B CIMHCTBEHHOM 3K3eMILIIpe». boiee Toro, HeoOXomMMo elie mokKa3aTh, YTO
OKOJIO IPYTHUX 3Be3] MMEIOTCS IIaHeTHble cucTeMbl. Huke MbI TOMBITaeMcs 3TO Cle-
JaTh, MOJb3YSCh Ha0II0JaeMbIMU XapaKTEePUCTUKAMU 3BE3.

3HAuMT JIU 3TO, YTO MBI ellle PEIIUTEIbHO HUUEr0 HEe MOXEM CKa3aTh O MPOUCXOXKIE-
Huu COJTHEYHOM CHUCTEMbI, KpOME TPUBUANBHOTO YTBEPXKACHMS, UYTO OHA KaK-TO 00pa3o-
Bajach He MO3Xe 4eM 5 MJpPHA JieT Ha3al, MOTOMY YTO TaKOB MPUOIU3UTEIBHO BO3PACT
Connua? Takas «mecCUMMUCTUUYECKAs» TOYKA 3PEHMS TaK Xe Majo 000CHOBaHA, KaK M U3-
JUITHUA ONTUMU3M aIelTOB TOM MJIM MWHON KOCMOTOHMYECKOH rumore3sl. MOXHO CKa-
3aTh, YTO KOE-YTO O IMPOMCXOXAEHUHM CeMbM IUIaHeT, obpamiaroinuxcs Bokpyr CoJHIA,
MBI yXe 3HaeM. Bo BcSIKOM ciiydyae, Kpyr BO3MOXHBIX IMIoTe3 o npoucxoxaeHuu Coi-
HEYHOM CHCTEMBI ceiiuac 3HAUMTEIbHO CY3MIICH.

IMepexons K U310XeHUO (IO HEOOXOAMMOCTH BeCbMa KPATKOMY) pa3sIMYHBIX KOCMO-
FOHMYECKUX TMIIOTE3, CMEHSBUINX OIHA IPYIYI0 HA MPOTSIKEHUM TOCISIHUX ABYX CTOJE-
THUil, MBI HAYHEM C TMIIOTE3bl, BIEPBbie BHICKA3AHHOW BEJMKMM HeMELUKUM (uiaocohom
KaHTOM M CIyCTSI HECKOIBKO AeCATUIETU HE3aBUCUMO MPeIIOXEHHOM 3aMeuaTeNIbHbIM j
dbpanuysckum marematukom Jlammacom. M3 manbpHeiimero OymaeT BUAHO, YTO CylmecT-1
BEHHBIE MMPEATIOCHIIKI 3TOi KJIACCHMUYECKON TUIOTE3bl BhIACPXKAIU UCIIBITAHUE BpeMEHEM,!
U ceiiuac B CaMbIX «MOJEPHUCTCKHUX» KOCMOTOHUYECKHUX IMIIOTE3aX Mbl JJETKO MOXEM Haii-
TH OCHOBHbIe Mued rumore3sl Kanrta — Jlammaca.
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Touku 3penusi Kanta m Jlamiaca B psiie BaXXHBIX BOIMNPOCOB PE3KO OTJIMYAIUCh.
KaHT, HammpuMep, MCXOIUI U3 IBOJIOIMMOHHOIO Pa3BUTUSI XOJNOTHOM MBIIEBOM Ty-
MaHHOCTH, B XOJl¢ KOTOPOTO CIiepBa BO3HHMKJIO LIEHTPaJlbHOE MAaCCHUBHOE TeJI0 — Oyayliee
ConHIle, a TIOTOM yXe€ IUIaHEeTH, B TO BpeMs Kak Jlamjiac cuyMTaj IepBOHAyYalbHYIO Ty-
MaHHOCTb Ta30BOM M OYEeHb TOpsgUYeil, HAXOAAIIEHCS B COCTOSHUU OBICTPOTO
BpameHus. CxXuMasch ION AEMCTBUEM CHJIBI BCEMHPHOTO TSATOTEHMSI, TYMaHHOCTD,
BCJIEACTBUE 3aKOHA COXpaHEHMSI MOMEHTA KOJMYECTBAa OBMXEHUS, Bpalajach Bce OBI-
cTpee M ObicTpee (00 3TOM MmoapoOHee peub OymeT MaATH HUXe). M3-3a OOABIIKX LEHTPO-
OeXXHBIX CUJI, BO3HUKAIONIUX MPU OBICTPOM BpallleHWH B 9KBaTOPUAIBHOM II0sCE, OT HETO
MOCJIeI0BATEIFHO OTAENSUIMCh KOJblla. B mambHeiilieM 3TH KOJblla KOHAEHCUPOBAINUCH,
obpa3sys TuTaHeTHl (CXeMa, WJUTIOCTpUpYIoLIasi 3Ty TUMOTe3y, MpuBedeHa ma puc. 46).

Puc. 46. Cxema, noscusions KoocMoronuteckyio cueremy Jlanmaca

Takum o0pa3oM, comracHo Tumote3e Jlammaca, MiaHeThl 06pa30BalMCh paHBIIE
Connana. OgHako, HECMOTpSI Ha TaKoe pe3Koe pas3indue MeXAy IBYMs THIIOTe3aMH, 00-
el MX BaXHeiIeil 0ocOOEHHOCTbIO ABIsIeTCS MpeacTaBieHue, yto CojHeUHasl cuUcTeMa
BO3HMKJIA B pe3yJIbTaTe 3aKOHOMEPHOT0 pa3BUTUSA TYMAHHOCTU. [103TOMYy M IPUHSATO Ha-
3bIBaTh 3Ty KOHUemiuio «rumnote3oi Kanrta — Jlammacas.

Vxe B cepenue XIX cToyeTHs cTalo SICHO, YTO 3Ta TUIIOTE3a CTAJIKMBAeTCs ¢ (GyH-
NaMeHTaJbHOM TPYIHOCTHIO. [le0 B TOM, UYTO Hallla IIaHETHasl CUCTeMa, COCTOsIIIas M3
NEBATU IIJIAHET BeCchbMa pa3HBIX pa3MepoB M MacChl, 00jamaeT OJHOM 3aMedaTebHOit
0COOEHHOCThI0. Peub MAeT 0 HEOOBIYHOM pacmpeieieHMd MOMEHTa KOJMYeCcTBa ABMXKE-
Hust COJIHEYHOM CHCTeMBl MEXAYy IeHTpalbHbIM TeaoM — CoNHIIeM M IJaHeTaMu.

MoOMeHT KOJWYecTBa IBUXEHHUS €CTh OOHA M3 BaXHEWINMX XapaKTepUCTUK BCSIKOU
M30JIMPOBAHHOM OT BHEITHET0 MUpa MeXaHMYeCKo#l cucTeMbl. MMeHHO KaK TaKyio CHUCTe-
My MBI MOXeM paccMaTpuBaTh CONHIIE M OKPYXAIONIyI0 €ro CeMblo IaHeT. MoMeHT
KOJIMYEeCTBA ABMXEHUSI MOXeT OBITh OIpelesieH KaK «3alac BpalleHMsS» CHCTEMBI. DTO
BpalleHNe CKJIaabIiBacTCs U3 OpOUTANIBHOTO IBMXXEHUS IUIAaHET U BpallleHUs BOKPYT CBOMX
oceil ContHIIa W TIJIAHET.

MaTteMaTU4ecK «OpOUTAIbHBIM» MOMEHT KOJIMYECTBA NBUXEHUS IJIaHETHl OTHOCH-
TeJIbHO LIEHTPa Macc CUCTeMbl (BechbMa Onm3koro kK ueHTpy CosiHIa) ompenensieTcss Kak
MpOU3BecHNEe MacChl IIAHETHl Ha ee CKOPOCTh M Ha PACCTOSHME N0 ILIEHTpa BpallicHMS,
T. e. Connua. B cayyae Bpamaromerocst cepmyeckKoro Tejia, KOTOpoe MbI OymeM CUM-
TaThb TBEPABIM, MOMEHT KOJHMYECTBAa IBUXKEHUS OTHOCUTEIHHO OCH, IIPOXOISINeil uepe3
ero neHrp, paseH 0,4 MvR, tme M — Macca Tejia, v — €ro 3KBaTopualbHas CKOPOCTD,
R - paguyc. XoTs cyMMapHasi Macca BceX IUTaHET cocTaBiseT Bcero Juinb 1/700 con-
HEYHOI, YYUTBIBAasl, C ONHOW CTOPOHBI, Goxbiime paccTosHus oT CoyHIIA 10 IUTaHeT U
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¢ Apyroii — Manyio ckopocTh BpameHus CoiHua *), Mbl MOJYYMM IYTEM MPOCTHIX BbI-
qucyieHuit, 9to 98 % Bcero MmoMeHTa COJHEYHON CHCTEMBI CBSA3aHO C OPOMUTANBHBIM JTBH-
JKeHUEM TUIaHeT U ToJbKo 2% — c BpameHueM CosiHIIa BOKPYT ocd. MOMEHT KOJUYeCTBa
JIBUXEHUsI, CBI3aHHBIN C BpallleHWEM TJIaHET BOKPYT CBOMX Oceil, OKa3bIBaeTCs MpeHeope-
KMMO MaJlbiM HM3-32 CPaBHUTEJIbHO MaJIbIX MacC TUIAHET M MX PaguyCoB.

Ha puc. 47 cxemaTudyecku MpeACcTaBIeHO pacrpelnesieHre MOMEHTa KOJWYecTBa JABU-
xeHus mexay ConHueM UM TiaHeTamMu. 3HaueHUs MOMEHTOB JaHbl B CHUCTEME E€AMHUIL
CGS. Haiinem, HarpuMep, MOMEHT KoimdecTBa nBrkeHus1 FOmurepa /. Macca FOmurepa
paBHa M = 210" r (1. e. 10° wmaccol CosHua), pacctogHue or IOmnurepa no CosnHua
r= 7,8+10° cM (um 52 acTpOHOMUYECKOH eIMHUIIBI), a OpOMUTAaIbHAs CKOPOCTb

@ v=13+10° cM/c (okomo 13 Km/c).

a Orclona
/ =Mvr=190 « 10*.

B stux emuHunax MomeHT Ko-
JMYecTBa JBUXEHUS BPAIIAIOLIETOCs
CorHIa paBeH Beero umb 6 + 10%. U3
pUCYHKa BUAHO, 4TO BCE TJIAHETHI
3eMHOM Tpynrel - Mepkypwmii, Bene-
pa, 3eMyst 1 Mapc — MMeEIOT cyMMap-
8 HBIE MOMeHT B 380 pa3 MEHBIIW,
yem lOnurep. JIbBuHas monst MOMeH-
TaKoanyecTBaaBuxeHUs1 COTHEUHOM!
CUCTEMBI COCPEAOTOYeHa B OpOU-
% TaJbHOM JIBUKEHUMU MIAHET-TUTAHTOB

B 14 Omuurepa u Cartypha.
a C TouKHM 3peHMSI TUITOTe3HI Jlar-
Y 7 Jaca, 9TO COBEPIUIEHHO HETOHSTHO.
Puc. 47. Pacnpencaecnne BpawatensHoro momenta B Con- B camom nene, B 3MoXxy, Koraa or
neunoit cuereme (8 eannnuax 1048 CGS) NEPBOHAYAIBHOM, 6I>ICTp0 Bpamia-
IolIeiicss TYMaHHOCTH OTHENSIIOCHh
KOJIBLIO, CJIOM TYMaHHOCTM, U3 KOTODPBIX BIOCIEACTBUM CKOHIAeHcupoBasoch ColHile,
uMenu (Ha eJUHUILY MacChl) TPUMEPHO TaKOM Xe MOMEHT, KaK BEIIeCTBO OTAETUBIIETOCs
kosbla**). Tak Kak mMacca MmocjiefIHero Obljla 3HAYMTEJbHO MEHbIIIE MacChl OCHOBHOIA Yac-
TH TYMAHHOCTU («TIPOTOCOJIHIIA»), TO TIOJHBIM MOMEHT KOJMYECTBA JABMXEHMS Yy KOJbla
JOJIXXEH ObITh MHOTO MEHbIIIE, YeM Y «IIPOTOCONHILa». B rumotese Jlammaca oTCyTCTBYET
Kakoil Obl TO HM OBUIO MEXaHMU3M TepeJauyd MOMEHTA OT «IMPOTOCOJHIA» K Koibily. [lo-
9TOMY B TEUE€HUE BCEW AaibHEillell 3BOIOIMU MOMEHT KOJMYECTBA IBVXEHUS <«IIPOTO-
conHIa», a 3areM U CoJHIIA OOJKEH OBbITh 3HAYUTEIbHO OOJbIlE, YeM Yy KOJiell U o0pa-
30BaBIIMXCS U3 HUX TiaHeT. Ho 3TOT BhIBOA HAaXOAMTCS B Pa3uUTENbHOM MPOTUBOPEUYUU
¢ dakTUUYEeCKUM paclpeleseHreM MOMEHTa KoJindyecTBa NBUXeHUs wMexny CoHieM

u miaHetamu!

Insa runore3sl Jlannaca sta TpyaHOCTbh okaszajiach Hempeomoiumoil. Ha cmeny eit
CTaJu BBIABUTATHCS JPYrue TUMOTE3bl. Mbl He OyleM UX 3/1eCh JaXe MepPeyncisiTh — Cei-
yac OHM TMPEACTaBISIOT TOJBKO UCTOpUYecKUil mHTepec. OCTaHOBMMCS JUIIL Ha THUIO-
te3e J’knMHca, TOJy4yuBIIEH-TTOBCEMECTHOE PACIPOCTPaHEHUE B TEPBON TPETU TEKYIIETO
cTosieTusi. DTa rUIMOTe3a BO BCEX OTHOILEHUSIX MPEACTABIsET cOO0I MOJHYI0 MPOTUBOMO-
noxHocth runoreze Kanrta — Jlannmaca. Ecnium mocnenHsis pucyer oOpa3oBaHue Tiia-
HETHBIX cUCcTeM (B TOM yucie u Hauieit ColHeuyHoM) KaK equHbII 3aKOHOMEPHBII Tpoliecc
9BOJIIOLUM OT MPOCTOTO K CJIOXHOMY, TO B rumotese JIXuHca oOpa3oBaHUE TaKUX CHU-
CTeM €eCTb [JeJo ciydas W TIpeACTaBiseT peauaiilliee, WUCKIIOYUTENbHOE —SIBICHUE.

o=

bas |
Vi R/ (R 44

x; oy

"*) Ckopoctp BpameHus: ColHIIa Ha €0 9KBaTOpE COCTABISAET BCEro JMIIL 2 KM/C, 4TO B 15
pa3 MEHbIIe CKOPOCTH 3eMJIM Ha OpOuTe.
**¥) Tax Kak yrIOBble CKOPOCTM KOJbIa M OCTABLIMXCS 4YacTeil ObLIM MOYTH OJMHAKOBBI.

116



CornacHo runorese JI>kuHca, UCXOMHAs MaTepusi, U3 KOTOPOil B AajibHellemM oOpa-
30BajICh IJIaHEThI, ObuTa BbiOpomeHa u3 ConHua (KOTOpoe K TOMY BpEMEHU ObUIO yXke
JloCTaTOYHO «CTapbiM» U MOXOXUM Ha HbIHEIIHEE) MPU CAYyYailHOM MPOXOXIEHUU BOJIU3U
HET0 HEKOTOPOi 3Be3[bl. DTO MPOXOXIEHHE OBIJIO HACTOJLKO OJIM3KUM, YTO MpaKTHUYe-
CKM ero MOXHO paccMaTpuBaTh Kak CTOJKHOBeHUe. [Ilpu TakoM oueHb OJIM3KOM
MPOXOXACHNUM OJlarogapsi MIPUIMBHBIM CUJIaM, NEHCTBOBABIIMM CO CTOPOHBI HajleTeBIIeH
Ha CosHlle 3Be3[bl, U3 MOBepXHOCTHBIX cioeB CosHIla Obula BhIOpOIeHa CTpys Trasa.
Bra cTpyst ocraHeTcs B cdepe nputsxxeHus CofaHIa U Mocie TOro, Kak 3Be3la ylaeT oT
ConHiia. B manbHeiileM cTpysli CKOHIEHCUPYETCS M JACT HAyajlo IJIaHEeTaM.

Yro MOXHO cKa3zaTh ceifyac IO IMOBOLY 3TOW TUIOTE3bl, BaneBLIEdl yMaMU acTpo-
HOMOB B TeueHue Tpex necsituieTuii? Ilpexne Bcero, oHa mpemmnosaraer, 4To odpa3zoBa-
HUE TIJIAaHETHBIX CUCTeM, MOMoOHbIX Hamielr CoJHEYHOMH, €CTh TPOIeCcC MCKIIUUTETbHO
MaJoBEepOSATHbIA. B camoM nene, Kak yxe MomgyepKuBajoch B . 1, CTOTKHOBEHUS 3BE3/,
a TaKxe uXx 0Ju3KMe B3aMMHbIE MPOXOXAEHUS B Hauleil [anakTuke MOTYT MPOUCXOIUTD
Yype3BbluailtHO peako. [TosScHUM 3TO KOHKPETHBIM pacyeToM.

N3BectHO, yTo Hame CosHIE O OTHOUICHUIO K OJMXAWIIUM 3Be3laM IBUXKETCS CO
ckopocThio okoso 20 kM/c. [laxe camas 61u3Kas Kk HaMm 3Be3na — [Ipokcuma lleHTaBpa
HaXOJIUTCS OT HAC Ha paccTosiHuU 4,2 cBeToBOro roga. YtoOb) MpeonosieTb 3TO paccTosi-
Hue, CosHIle, ABUTasICh C YKa3aHHOI CKOPOCTbIO, NOJKHO MOTPATUTh MPUOIU3UTETBHO
100 TeIC. NeT. BymeM cumTaTh (4TO B HAaHHOM cllydae IpaBuUiIbHO) aABUxXeHue CoHIA
NpsSIMOJIMHEHBIM. ToT/Ia BEPOATHOCTH OJM3KOTO TTPOXOXAEHUs (CKaxkeM, Ha pacCTOSTHUU
TpeX paauMycoB 3Be3/ibl) OyleT, OYEeBUIHO, pPaBHA OTHOUICHUIO TEJECHOTo Yrja, Moj Ko-
TOPBIM BUJIEH C 3eMJIM yBeJMUYEHHBIN B 3 pas3a AuMcK 3Be3ibl, K 4. MoXHO yOGeauThcs,
4TO JaHHOE OTHOLIeHMe cocTaBiasieT okono 10™°. Dr1o o3HayaeT, 4To 3a 5 MApA JeT
cBoelt ku3Hu CoJiHIE MMENO OIVH IAaHC U3 AECSITKOB MUJUIMAPAOB CTOJKHYTHCS WU
OYeHb COMM3UTBCS ¢ Kakoi-11b0 3Be3noil. Tak kak B ['amakThkKe HAaCUUTHIBAETCS BCETO
okoso 150 MJpa 3Be3m, TO MOJHOE KOJWYECTBO TaKUX OJM3KUX MPOXOXACHUN BO BCei
Haleil 3Be3MHON cucTtemMe J0JXKHO ObITh Mopsiaka 10 3a mocieaHue 5 MJpH JieT, O 4eM
yXe peub Ija B . 2.

Otcioma cienyer, 4to, ecium Obl rumnore3a [xuHca Oblla TPaBUIBHOM, YUCIO TUIa-
HETHBIX cuUCTeM, oOpa3oBaBinuxcsd B [anmakTuke 3a 10 Mapn JieT ee 9BOJIOLUUU, MOXHO
ObLIO TepecuuTaTh OYKBaJbHO TO TaibllaM. Tak Kak 3T0, MO-BUIMMOMY, HE COOTBET-
CTBYET JIEHCTBUTEIbHOCTH M YMCJIO TJIAHETHBIX CUCTeM B [‘ajlakTuKe JOCTaTOYHO BEJIUKO
(cM. HUXe, a Takxke T1. 8), rumore3a JIXMHCa 0Ka3blBaeTCS HECOCTOSITEJLHOM.

HecocrositenbHOCT 3TON TUIMOTE3bl CEAyeT Takke M W3 APYrMX COooOpaxkeHWil.
[Ipexne Bcero, oHa cTpamaeT TeM e (aTaJbHBIM HENOCTaTKOM, 4TO M Tumnote3a KaH-
ta-Jlannaca: rumore3a J[kMHCa He B COCTOSIHUM OOBSICHUTb, TOYEMY MOIABISIONIAS
YyacTb MOMEHTa KoJuuecTBa ABMXKeHUsT COIHEYHOU CUCTEMBI COCPENOTOYeHA B OpOUTAb-
HOM JABUXEHUM TIUIaHeT. MaremMaTUyeckKue pacueTbl, BBITIOJHEHHBIE B CBOE BpeMs
H. H. [Tapuiickum, mokasaau, 4TO MpU BCeX Clydyasix B paMKax rumotesnl dxuHca oOpa-
3YIOTCSl TJIAHETHl C OYeHb MaJleHbKUMU opOuTaMu. Elle paHblle Ha 3Ty KJIacCHYECKYIO
KOCMOTOHMYECKYIO TPYAHOCTh MPUMEHUTETbHO K rumnoresde JkuHca ykazal aMepuKaHel|
Peccen.

Hakonen, HMoTKya He cienyer, 4yTo BbiOpoiieHHas u3 CoJiHIIa CTPys TOpsiyero rasa
MOXET CKOHJICHCUPOBAThCSl B TIaHeThl. HaobGopoT, pacyeTsl psiia M3BECTHBIX acTpodu-
3UKOB, B 4acTHocTu, Jlaiimana CnuTiiepa, Mokasaiu, YTO BEIIECTBO CTPYW pacceeTcs
B OKpYyXatolleM MpoCTpaHCTBe M KOHAeHcauuu He Oymer. Takum oO6pa3oM, KOCMOTOHU-
yeckas rumoTe3a JIKMHCa oOKazajach TOJHOCTbIO HECOCTOSITENbHON. DTO CTajio odYe-
BUIIHBIM YK€ «B KOHIIE TPUALIATBHIX TOJOB TEKYIIETO CTOJIETHUS.

Tem Gosee yaMBUTENbHBIM TIPEACTaBIsIETCS BO3poXxaeHuWe uaen JkuHca Ha HOBOi
OCHOBE, KOTOpPOE MPOU30IIIO0 B ToceHue roabl. Eciv B mepBoHaYajibHOM BapUaHTE TH-
rote3bl JIkuHca miaaHeThl 00pa3oBajMCh U3 ra30BOTO CTYCTKa, BhIOpomieHHOro u3 CoJH-
11a TPUJIMBHBIMU CUJIAMU TIPU OJIM3KOM MPOXOXKIEHUN MUMO HEro 3Be3/Ibl, TO HOBEM N
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BapMaHT, pa3BuBaeMblii ByndcoHowm, mpeanonaraer, 4Tto rasoBasi CTpys, M3 KOTOpOH
o0Opa3zoBajliCh IUTaHETHI, Obl7a BBIOpOIEHA W3 TMpoxonuBinero MuMo CoiHIIA KOocMuUue-
ckoro oOwbekTa. B KauecTBe mocsjeqHero NMpUHUMAaeTCs yXe He 3Be3fa, a IMPOTO3Be3-
Jla — «PBIXJIbIii» 00BbEKT OTPOMHBIX pa3dMepoB (B 10 pa3 mpeBbIIIAOIIMN paglyCc HbIHEI-
Heil 3eMHOIl OpOMTBI) M CpaBHUTENbHO HeOonbwoir Macesl ~0.25 M. Ha puc. 48
MpUBE/IEHA CXeMa TaKOTrO «CTOJKHOBEHMS», OCHOBaHHasi Ha TOYHBbIX pacuerax. [losoxe-
HME MPOTO3BE3bl Ha runepodoandeckoit opoute Bokpyr CoJiHIIA MPUBEIEHO IS pa3HbIX
MOMEHTOB BPEMEHU, KOTOPOE BbipaxxaeTcsl B cekKyHaax. Bce siBieHue OJM3KOTO MPOXOXK-
JIEHUs1 TPOTO3BE3/bl, CXeMAaTUYECKU H300-
paxeHHoe Ha puc. 48, 3aHMMaeT OKOJIO
30 ner. M3 pucyHka BuaHO, KaK aehopMU-
pyeTcss TOBEPXHOCTb MPOTO3BE3Abl TMOM
BJIMSIHMEM MPUJIUBHBIX cuil. Ha stom pu-
CyHKE IMpPUBEIEHbl TAKXe Pa3InyHble OpOU-
Tbl 3axBaueHHbIX COJHIIEM  OTAENbHBIX
«KYCKOB» IPOTO3BE3IHOro crycrka. [as
KaXIo# Takoil opOUTHI yKa3aHbl KpaTJai-
wee pacctosiHue 10 CosHLa U 3KCLEHTPU-
cureT. HernocpencTBeHHO BUIHO, YTO HeKo-
TOpble OpOUTHI TaK Xe yhnaieHbl oT CojH-
11a, kKak opb6uta lOnutepa M naxe aaib-
1e,—KakK I0Ka3biBalOT pacyeTbl,—ao 30
aCTPOHOMMYECKMX eOVHMII. Takum o0pa-
30M, HOBeilas Moau(UKAlUs TUIIOTE3bl
JIXXuHCa CHUMaeT OCHOBHYIO TPYAHOCTb, C
KOTOPOM CTOJIKHYJICS €€ NEepBOHAYAJIbHbIA
BapuaHT — OOBSICHEHUE aHOMaJbHO OO0JIb-
LIOTO BpalllaT€IbHOTO MOMEHTa ILIAHETHI.
B cxeme Byndcona ato mocturaeTcs mpen-
MOJIOKEHUEM O OOJIBIIUX pa3Mepax «CTaj-
kuBatouierocsi» ¢ ColHleM 00beKTa U ero
CpaBHUTEJIbHO HeOojbllIoi Macce. W3
Puc. 48. Mojens crokHOBEHHE NPOTOCOAHLA ¢ Npo-  PHUC. 48 BUIHO, YTO II€PBOHAYaJIbHBIC 0p61/1—
rosseanoit, Opbure JAXBAYCHHBIX L'.'.i')‘L"IKOB MaPAK-  Tp[ CIYCTKOB OBbLIM BECbMa SKCLIEHTPUYHBI.
TEPHIYIOTCH FHAYCHHAMHN OOIBLIOH oIy OCH (B TaK Kak 3aBC£I,OMO HE BECh BaXBa"leHH]ﬂﬁ

eaminuax 10'* cm) u (8 crobrax) IkcueHTpHCHTETA.
Byknoii ¢ oBoiHatensl MOMCHTH BPEMCHH, BLIPAKCH- CosnHLIEM Ta3 CMOI KOHIEHCUPOBATHCA B
HBIE B CeKyHmax IUIaHETBI, BOKPYI' ABMXKYIIMXCsSA CTYCTKOB

IOoXKHA OblIa 00pa3oBaThbCsl HEKOTOpas
razoBasi cpema, KoTopas TOpMoO3wia Obl uX JBUXeHue. [lpm 92TOM, KaKk u3-
BECTHO, MEPBOHAYATbHO IKCIIEHTPUUHbBIE OPOUTHI MOCTENEHHO OYAYT CTAHOBUTHLCS KPY-
roBpiMu. Ha 310 moTpeOyeTcsi CpaBHUTENBHO MaJlo BpEeMEHU — MOPSAKA HECKOJbKUX
MUJJIMOHOB JieT. KaXmplil Takoi crycTok OymeT AOBOJBHO OBICTPO IBOJIOLIMOHUPOBATDH
B IpoTOIJIaHeTy. BpallleHue mpoToIIaHET MOXET OBbITh OO0YCJIOBJIEHO AEHCTBUEM MPU-
JUBHBIX cui, ucxomsimiux orT ConHiua. B pamkax 3Toif MOAeNM MOXHO TakXe MOHATh
TIPOUCXOXAEHUE CIYyTHUKOB TUTaHeT. [locienHue OTAENSAIOTCS OT MPOTOIIaHEeT IMPU CXa-
TUW U3-32 UX HECUMMETpUYHOI ¢urypbl. CiemyeT 3aMeTUThb, YTO 3Ta TUIIOTe3a CPaBHHU-
TEJIbHO JIETKO OOBSCHSET MPOUCXOXAeHUE OOJbLINX TJIAHET U UX CIYTHUKOB. s o6bsc-
HEHWS TJIaHeT 3eMHOM TIpyMIbl HEOOXOIUMO TPUBJIEYb HOBbIE MPEACTaBACHUS.

l'unoresa JxuHca B Mogudukanuu Byadcona 3acnyxubaet BHuMaHus1. OHa, 10 cy-
LIECTBY, CBSI3bIBAET 0Opa3oBaHME IUIaHET ¢ oOpazoBaHueM 3Be3d. [locienHue oOpasyioT-
Csl M3 MEX3BE3IHOM Ta30IbLIEBOM Cpelbl IPyNIaMU B Tak Ha3bIBAEMbBIX «3BE3IHBIX acco-
uManusgx» (cM. 1. 4). B Takux rpymnmax, Kak I10Ka3blBalOT HaOJIOmeHUs, Ccrepsa
00pa3yloTcsl CpaBHUTEIbHO MaCCUBHBIE 3B€3/Ibl, a IOTOM BCsIKas "3Be3lHas MEJIOYb". KO-
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TOpast 3BOJIIOIMOHUPYET B KapJIUMKU. DTO XOPOILO corjiacyercs ¢ rumore3oi JIxuHca —
Byndcona. PacyeThl moka3bIBalOT, OJHAKO, YTO €CJAM 3TOT MeXaHM3M ObUI Obl €dWH-
CTBEHHOU l'[pVI‘-lVlHOﬁ 06pa3OBaHI/lH IJIAaHETHBIX CUCTEM, TO UX KOJIUYCCTBO B raJ'laKTI/lKe
ObLIO ObI BecbMa Majio (ofgHa IJIaHETHas cucTema, npumepHo, Ha 100000 3Be3n), xoTs
M He TaK KaTacTpoMUeCKH Mallo, KaK B MepBoHauajabHOi runote3e JIxuHca. ITo cyie-
CTBY, 9TO ABJACTCSA CAUHCTBECHHBIM YA3BUMbBIM IIYHKTOM COBpCMeHHOﬁ MOILl/lCl)l/lKaU,l/ll/I rm-
note3bl JIxxuHca. EciM ¢ IOCTOBEPHOCTBIO OyAeT AOKa3aHO, YTO OKOJO XOTS ObI HEKO-
TOPBIX OMMXKAMIIMX K HaM 3Be3], MMEIOTCS IJIaHETHbIE CUCTEMbI, 3Ta TUIIOTe3a OyaeT
OKOHYaTeJIbHO MoxopoHeHa. [Toxoxe Ha TO, YTO B HACTOsILEE BpeMsl TAaKOE JA0Ka3aTesb-
CTBO yXe uMeeTcsl (CM. MpEeAbIayLIyIo TJaBy).

Brllie MBI yke yIOMMHAIM, YTO BbIAAIOIIMICS COBETCKUN YUYEHbIA U OOIIeCTBEHHbII
nesatenb O. 10, llmunr B 1944 r. npenioxus cBow Teopuio npoucxoxaeHus: CoaHeuHOM
cuctembl. CormacHo O. 0. IIMuaTy Halla mjaHeTHasl cucTeMa oOpa3oBajiach U3 Bellle-
CTBa, 3aXBaYCHHOI'O M3 Ta30MbLIEBOM TYMAaHHOCTH, Yepe3 KOTOPYIO HEKOraa MpOXOAUIO
ConHue, yXe Toraa MMeBIIee IMOUYTH «COBpeMeHHbI» Bua. [Ipu 3TOM HUKaKWUX TPYydHO-
cTelt ¢ BpamaT€JbHbBIM MOMCHTOM IIJIAHET HE BO3HUMKACT, TaK KakK l'leBOHa‘{aI[belfl MO-
MEHT BelllecTBa 00j1aka MOXET OBITb CKOJb YromgHOo OojbinuM. HauwHasg ¢ 1961 r. aty
TMITOTE3y pa3BUBaJ aHIIMUCKUIA KOCMOTOHUCT JIMTTIATOH, KOTOPbII BHEC B Hee CylIe-
CTBEHHbIE yayulleHUsa. HeTpyagHo BUAETh, UTO OJIOK-CXeMa «aKKPELMOHHON» TMITOTE3bI
[IMuaTa — JIMTTATOHA COBMaAaeT ¢ OJIOK-CXEMOU «TMITOTe3hl 3axBaTta» xuHca — Byng-
coHa. B o0oux ciyyasix «rmoutu coppeMeHHoe» CoJIHLE CTaJKUBaeTcsl ¢ 0ojiee UIM MeHee
«PBIXJBIM» KOCMHUYECKMM OOBEKTOM, 3aXBaThiBasl yacTu ero BeuiecTBa. CremyeT, BIIPO-
4yeM, 3aMEeTUTh, YTO ISl TOro, yToObl COJIHIIE 3aXBAaTUJIO JAOCTATOYHO MHOIO BELIECTBA,
€ro CKOPOCTbH IO OTHOWIECHUIO K TYMAHHOCTH AOJIXKHA 6bITb OYECHb MaﬂeHbKOﬁ, nopdaaka
CcTa METPOB B CEKYHAY. EC_)'[l/l Y4€CTb, YTO CKOPOCTb BHYTPCHHUX ﬂBl/l)KeHI/lﬁ 3JIEMEHTOB
o0Jiaka n1oJkHa ObITh HE MEHbIIIe, TO, MO CYIIECTBY, peYb UIAET O «3acTpsiBIIeM» B 00ja-
ke CoJiHIIe, KOTOpOE, CKOpee BCEro, JOJKHO MMETh 00IIee ¢ 00JaKOM IMPOUCXOXIEHUE.
Tem caMbIM 00pa3oBaHue IJIaHET CBSI3bIBAETCS C MPOLECCOM 3Be3n000pa3oBaHusi. B cre-
OyIOLIei TaBe Mbl PACCMOTPUM THIIOTE3bl, B KOTOPBIX miaHeThl U CojiHIle 00pa3oBa-
JIUCh U3 €IUHON «CONMHEYHO» TyMaHHOCTH. Ilo cyliecTBy, peub MOMIET O JajbHEHIIEeM
pa3BuTuu runorte3nl Kanra — Jlanmaca.



10. Bpawerue 36e30 U MNAAHEMHASL KOCMOSOHUSL

Ipexne yeM mepeldTH K W3JOXEHUIO COBPEMEHHBIX TUIOTE3, SIBJISIIOIIUXCS Pa3BU-
tueM uaeit Kanrta u Jlannaca, He0OXOAUMO OCTAHOBUTHCSI HAa BaXKHOW XapaKTepUCTUKE
3Be31 — UX BpallleHUU BOKPYT cBoux oceil. Emie B 1877 r. mouyTu 3a0bITHIN ceiiyac aH-
TIUUCKUI acTpOHOM DOHU MPEIIOXUJI COBEPUIEHHO MPaBUJbHYIO WICIO OMpeaeseHUs
CKOpPOCTHM BpallleHUsl 3Be3[]l MyTeM crekTporpaduueckux HaOaoaeHuii. B camom nerne,
TpencTaBuM cebe 3Be3dy, JOCTaTOYHO OBICTPO BpallaloUIylocs BOKPYT OCH, COCTaBJIsIIO-
el HEKOTOPBIN yroJi ¢ JiydoMm 3peHus. Toraa, ouyeBUAHO, YAaCTh MOBEPXHOCTU 3BE3MbI
OyaeT OBUTaThCS OT HaOamaTesNsl, YacTh — K HaOmwogatento. BeaemcrBue addekra Jlo-
Tiepa Bce TUMHUU B CIIEKTpPe 3TOI 3Be31bl OYyAyT paclIMpeHbl, TaK KaK 3TOT CIEKTp 00yc-
JIOBJIEH M3JIydeHUEM BCEil 3Be3/bl B 1IEJIOM.

B Te BpemeHa acTpOCHEKTpOCKOMUs ObLIa ellle B 3a4aTOYHOM COCTOSIHUM, W OJiecTsi-
mast uaess D0HU He Moria ObITh peanu3oBaHa. [lojokeHre OCIOXKHSIOCH elle TeM, 4To,
KaK Tokasaju JajbHellire HaOJMIoNeHus, B CIEeKTpe OJHOU UM TOU Xe 3Be3[bl MOTYT
OBITh KaK Y3KHUe€, TaK U IMpokue JuHuu. [lorpedboBasoch HECKOJIbKO AECATUIETUH, Tpe-
K7€ YeM aCTPOHOMBI CMOTJIM Pa300paThCcsi B MHOTOYMCIEHHBIX TPUYMHAX, TTPUBOISIIINX
K pacUIMpeHuIo JUHUI 3BE3AHBbIX crekTpoB. OKazajloch, YTO DS SIBJEHUN B aTMochepax
3Be3 (rae oOpas3yloTcsl CleKTpalbHble IUHUK), HE UMEIOIIUX HUYEero o0lIero ¢ Bpalie-

HUEM 3Be3/lbl KaK 1IeJIOro, Mo-pa3HoMy

H Relu3g7 el 447y DACUIMPSIOT Pa3TUYHbIC JMHUU. B uacr-

i ; _ © HOCTHU, JIMUHUM, TPUHAIJIEXallue I0CTa-

- TOYHO PACIpPOCTPAHEHHBIM 3JIEMEHTaM,

TPU COOTBETCTBYIOIIUX (DU3UYECKUX YC-

JIOBUSIX B arMocdepax 3Be3l MOTYT

OBbITh OYEHb IIMPOKUMHU, HE3aBUCUMO
OT BpallleHUsT 3BE3[bl.

Tonbko B 1928 r. aMepukaHCKUU
actpoHoM O. JI. CtpyBe u coBeTCKUI
actpoHom [. A. IllaitH pewmwnun 3Ty
npoosemy. Ha puc. 49 npuseneHbl yyact-
KM CHEKTPOB TpexX TOpsSuMX 3Be3:
1 Tepkyneca, 1) bonbiioit Menseauiist
U 3Be31bl, 0003Havaemoi kak HR 2142,
Tpu camble MHTEHCUBHBIC JIMHUW B 3TUX
cmeKTpax TpUHaIexaT  BOAOPOIY
Pue. 49, Criextpsl Tpex ropsuny ases, nokasmmaroume  (KpaifHss jesasi) U reauto. CpaBHEHUE

ux BpatueHie BEpPXHEW U CpeAHel CIEeKTPOrpaMM Io-
' Ka3bIBaeT, 4TO B TO BpeMsi KakK BOJIO-
pomHass nuHUs H, BBITIAAMT MOYTH ONMHAKOBO, TENMEBblE JUHUM HA  CpEll-
Hell crekTporpaMMe 3aMeTHO WIMpe M He TaK KOHTPACTHbI, Kak Ha BepxHeil. Ha
HUXHEl CreKTporpaMMe BCE JIMHMM OYEHb IIMPOKM M PA3MBIThI, YTO JAEJIaeT WX MOYTH
HeBUAMMBIMU. M cTONKOBaHME 3TUX CIEKTPOB MPOCTOE: HAa BEpXHEW CIEKTpOTpaMMe CO-
CTaBJsSIIONIAsl CKOPOCTU BpallleHUsI MO Jy4yy 3peHus Oju3ka K Hyno (T. €. 3Be3la MOYUTU
He BpallaeTcsl WIM Xe BpalllaeTcsl BOKPYT OCH, MPaKTUYECKM COBMAJAlolIel ¢ JTy4yoMm 3pe-
HUS), MEXIY TeM KaK CpelHsis CIeKTporpamMMma yKa3biBaeT Ha CKOPOCTb BpallleHUS
210 kxM/c. Tak Kak HIMpUHA BOJOPOAHOW JMHUU (OObsACHsAEMass Pa3HbBIMM TPUYMHAMM,
HUYEero oOILero ¢ BpallleHWEM 3Be3[bl HE MMEIOIIMMU) OYeHb BeJMKa, TO BpallleHue
3Be3/IbI ellle HEe OKa3blBaeT Ha Hee 3aMEeTHOro BIAUsIHUSI. M HOe neno 3Be3aa, CIeKTp KOTOo-
poii mpuBedeH B HUXHEW yacTu puc. 49. 31mech CKOpPOCTb BpallEHUsI HACTOJIBKO BeJIMKa
(450 xm/c), 4To Bce NMHMU B CHEKTpe, B ToM uucie u H,, oka3blBaloTcs CUIBHO paciliy-
PEHHBIMU U «3aMBITBIMU».
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I[MogoGHBIM METOAOM K HACTOSILIEMY BpPEMEHU WCCIIENOBAaHO BpallleHhe OOJBIIOTrO
KOJIMYECTBA 3Be3[. AHAaJIW3 3TOTO OOIIMPHOrO HaOJIOAAaTEeIbHOTO MaTepuaja IoKasall,
YTO CKOPOCTH BpallleHHs 3Be3[d BOKPYT CBOMX OCEii BeCbMa HEOAMHAKOBHL. MBI BUIENH,
YTO, HAIlpMMep, PKBAaTOpHUalIbHAs CKOPOCTh BpamleHus CoiHIIa BOKPYT CBOE OCH BCETO
JIUIIb OKOJIO 2 KM/C, B TO BpeMsl KaK CKOPOCTH BpallleHUS HEKOTOPBIX 3Be3[ IPEBOCXO-
a1 conHeuyHyto B 200 pa3! Okasanoch, YTO CKO- TaGnuua 3%)

pPOCTM BpalleHUsT 3aKOHOMEPHO CBSI3aHBI CO =
OIEHT 3BE3N, CKOPOCTE
CTIEKTPaJIbHBIM KJAacCOM 3Be3/l. bBhIcTpee Bcero p“p,:me""ﬂ K“.mpﬂ‘“
BpaIaloTCsl MaccHMBHBIE 3Be3nbl KiaccoB O u B, HAXOHTCH B J3AAHHKIX
MIPaKTUYECKM He BPAIIAlOTCS XKeIThle U KpacHbIe ifp';‘:lﬁ‘é:l:: Bpeacas
Kapauku. B tabn. 3 mpuBeneHbl TaHHBIE O CKO- KM/c 2 pifeal =
POCTAX BpallleHUs 3BE€3[ PAa3IMYHBIX CIIEKTpasb- 22 s R N
HBIX KJTACCOB. olo|=|E|=]| ©
=% 3122 [ 30] 8 0
OOpamaer Ha ceOs BHMMaHUE CIEAyIOIee 43—?30 g ;I' 54 52 ;(; '"U
00CTOATENLCTBO: THE-TO BOJIM3M CIEKTPaTbHOTO 100 — 150 o|20(22({15] 0| o
i )
knmacca F5 (TemmepaTypa IOBEPXHOCTH 3BE3] 3TO- 533— 3'513 [‘ g < ': :: :;
ro Kjacca okojio 6 Teic. K) cKopocTh BpalieHus 250 — 300 i8] ol 1| o]l o] o
pe3Ko, TOYTH CKaYKOM yMeHbIaeTcsa. B To Bpemsa 300—500 781 01 01 0 0 0
Kak 3Be3.bl 00Jiee «paHHUX» CIIEKTPaJbHBIX KJ1ac- *) Bo propom cronbue obosmatienni Oe,
o BB OTHOCATCH K TOPAYHM, MUCCHBHBIM 1BEIAM,
COB Bpama}oTCH Y 3I(BaTOpI/Ia"H]:’I-IOI/I CKOpOCTL}O’ B CHEKTpﬂX KOTOPBIX HMEWTCHE JIMHHH H3JY-

Kak IpaBujo, mpeBbimatomeir 100 km/c, Kap-  ‘esns.
KM crmeKTpaibHbix kKiaccoB G, K, M mnpaktuyecku He Bpainaiorcsd. [locnenHee o006-
CTOSITENTLCTBO JOKA3aHO CAMBIMU THIATEIbHBIMU CTIIEKTPOrpaduuecKUMM HAOIIONeHUSIMU.

Bo3HuKaeT 0CHOBHO# BOMPOC: MOYeMy TaKasl XapaKTepUCTUKa 3Be3M, KaK BpalleHue,
M3MeHseTCs He TUIABHO BIOJIb TJIaBHOM MOCIENOBATEIbHOCTH 3Be3/, a CKa4YKOM , BOJIHU-
3M cTieKTpasbHOTO Kinacca F5? Benb npyrue ocHOBHbBIE XapaKTepUCTUKM, KakK, HAlpUMep,
CIIEKTPaJIbHBIN KJIacC, CBETUMOCTh, TeMIlepaTypa MOBEPXHOCTH, MEHSIOTCS BIOJb TJIaB-
HOHM TOCTeA0BaTEIbHOCTH 3Be3l HeTpepBhIBHO. YTOOBI MOMBITATHCS OTBETUTH Ha
9TOT BaXHBIM BOMPOC, PACCMOTPUM CJIEAYIOIIMM MBICICHHBIM 3KcrmepuMeHT. YTo ObLIO
Obl1, ecu Obl Bce muaHeThl ConHeyHo# cuctembl cnunuch ¢ ConHuem? Tak Kak B U30JU-
POBaHHOI CHUCTEME MOMEHT KOJWYeCTBa NBUXKEHMS MOJKEH COXPAaHUTHCS, a Macca BCEX
MJaHeT HUYTOXHO Maja Mo cpaBHeHMIO ¢ Maccoit ComHia, To ConHIle ¢ HeobOXomu-
MOCTBIO TOJDKHO OBLJIO OBl BpalllaThCsl C 3KBAaTOPHMAIbHOIN CKOpocThlo, B 50 pa3 0oJib-
IIeif, 4eM ceifuyac (Tak KakK ero BpallaTeJbHBI MOMEHT IOJIKeH ObLT Obl YBEIMUYUTHCS C
2 no 100% moxHOTO MOMEHTa KojuuecTBa nBUXeHUs CoiHeuHoi cuctembl). CremoBa-
TEJIbHO, KBaTOpHUadbHas ckopocTh BpameHus:i ConHia crajga Obl Oim3koi K 100 km/c.
Ho 370 Kak pa3 HopMmasibHasi CKOPOCTh BpallleHUs 3Be3l, 6ojiee MACCUBHBIX U TOPSYUX,
yeM F5. HampammBaeTcsi BaXXHBIN BBIBOA: CKOPOCTh BpamieHus CojHIla, KOTopas Korma-
TO ObLTa MOBOJBHO BBICOKOM, pe3ko yMmeHbImaeTcsa (B S50 pa3) Omaromaps TOMy, 4TO
OCHOBHAasl 4acTb MOMEHTa KOJIMYECTBAa ABMKEHMS Oblia TMepemaHa TUIaHeTaM.

MBI MOXEM cUYuTaTh, YTO HE TOPSAYME 3BE3Ibl AHOMAJIbHO OBICTPO BpaIAIOTCA,
a HA00OpOT, XOJIOMHBIE KAPJIMKOBBIE 3BE3Mbl MOYEMY-TO OYeHb MEIJIEHHO BpalllaioTcs.
ITo ananoruum ¢ ConHIleM cliefyeT Kak Obl HalpalluBaOIUICS BHIBOA: TPUUMHA MEJICH -
HOTO BpallleHUsI 3Be3]1 TTaBHOM MOC/IeN0BaTeIbHOCTH, HAYMHAS CO CTIEKTPaJIbHOTO Kilacca
F5 u 6onee mo3nmHux, — HaTM4KMe BOKPYT HUX MJIAHETHBIX CHCTEM, MO KaKOW-TO MOKa He-
M3BECTHOU TMPUYMHE «BOOpABIIMX» B cebsl OOJBIIYI0 YacTb MEPBOHAYAJbHOTO MOMEHTA
TOTO CTyCTKa BeIecTBa, M3 KOTOPOTro CHOPMUPOBAIMCH 3BE3IbI W TIAHETHI.

MBICIUMBI IO KpaiiHeil Mepe ABa MeXaHM3Ma <«IepeKauyKh» MOMEHTA OT LIEHTpPaslb-
HOM 3Be3bl K TutaHeTtaM. [lepBbIii TaKo¥l MeXaHHW3M OBbIT TPENoXeH M3BECTHBIM IIBE-
CkiM (DM3UKOM M acTPOHOMOM AJIbBEHOM, KOTODBIM OOpaTWJ BHMUMaHHWE Ha TO, 4YTO
pPOJIb «TIePeIaTOYHOTO PEMHS» MOXET BBIMTOJHATHL MarHUTHOE Toje. Pa3BuTue uumen
AJIbBEHA CONEPXHUTCS B KOCMOTOHMYECKON TUITOTe3e aHTJIMICKOro acTpodu3uka Xoina,
BbIIBUHYTOH B 1958 T.
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Craenys KjnaccuuyeckKoil Tpaguuuu, XOoHJa cuuTaeT, 4To MJIaHeThl 00pa30Bajuch U3 He-
KOTOPOU Tra3omblieBOM TyMaHHOCTU. B mepBoHayadbHYIO 3I0XY IJIOTHOCTb BelLIECTBA
B DToH TYMAaHHOCTHU 6bl_)'la OYEHb HHU3KA. OTI[CJ'lebIC «KYCKH» TYMAHHOCTHU JBUTAINCH
JIPYT OTHOCUTEJIbHO Apyra ¢ 6ecrnopsiioYHbIMU CKOPOCTSAMU. BelnunHa Takux CKOpOCTEH,
KaK cjeayeT M3 HaOmwoaeHUN «Iud@y3HbIX» TyMaHHOCTeW, okojo 1 Km/c.

l'[o 3TOU NpUYUHE NEpBUYHAA T'YMAaHHOCTb JOJI2KHA O6J’[aﬂ,aTb HEKOTOPbBIM MOMCH-
TOM KOJIMYECTBA ABUXKCHMUA, NMPUYEM OH OKa3bIBACTCA OYCHD 60J'lbl_l_[l/lM (FﬂaBHblM o6pa—
30M M3-3a 0OJIBIIMX Pa3MepOB TYMaHHOCTU — MOPSIAKA HECKOJbKUX CBETOBBIX JieT). Ecnu
6])] B IpoLecC€ KOHACHCALlMM MOMCHT KOJIMYECTBA ABUXKCHHUSA COXpPaHAJICA, TO 3KBATO-
puadbHas CKOPOCTb «HOBOPOXIEHHOI» 3Be3/bl ObUla Obl MOYTH paBHA CKOPOCTH CBETA.
[TockonbKy, OOHAKO, 3TO 3aBEIOMO HE TaK, HEOOXOOMMO AOMYCTUTh, YTO IO KpaiiHei
mepe 99 % MOMEHTa KOJNMYECTBA IBUXEHUS ObLIO MOTEPSIHO TYMAaHHOCTBIO IO TOTO, Kak
oOpa3oBanach 3Be3la. Takas «yTeuka» MOMEHTa, COIJIaCHO XOMJy, MOXET ObITb 00yc-
JIOBJICHA ME€2XK3BE€3IHbIM MArHUTHBIM I10JIEM. TaK KaK CHUJIOBbBIC JIUHUUM ITOIO I1OJA, «IIPpU-
KJIEeHHbIe» K KOHIEHCHUpYIolleMycsl 00JaKy, YXOAsIT B OECKOHEYHOCTb, TO, KaK OKa3bl-
BaeTcs, BOOJb HUX, KaK [lo r'MOKUM CTpyHaM, MOXET «Ie€peKauMBaTbCsS» MOMEHT OT
o0ylaka K OKpyXawouleil ero MexsBe3qHoil cpene. OQHAKO TakKoil MpoLECC «MepeKayku»
o NpUYnHE, Ha KOTOpOI/UI MBI HC MOXKEM 3I€Ch OCTaHaBJIMWBATbLCA, 6y£[CT UATU TOJBKO OO
TeX TMOop, MOKa IUIOTHOCTh 00JIaka He CTaHEeT AOCTAaTOYHO BbICOKOI. HaumHas ¢ atoro Bpe-
MeHU 2 dekTuBHAs meperaya MOMEHTa OT oOjaka K OKpyXalollel cpeae MpeKpaTUTCS.

BTOT pe3ynbTaT uMeeT 0O0Jbloe 3HAYCHUE, TaK KaK OH He TMO3BOJISIET OOBSCHSTH
OYeHb MeJJIEHHOE BpallleHUEe CPaBHUTEIbHO XOJOAHBIX 3Be3n (B ToM uyucie ConHua)
rnepegayeidi MOMEHTa CXMMAalOIIEHCss TyMaHHOCTbIO OKpYXalollel MeX3BE3JAHOU cpene.
Kak moka3bIBalOT pacyeThbl, BHIOJHEHHbIE XONUIOM, OCTAaBIIMICA MOMEHT, €ciu Obl OH
ObLI COCPEenOTOYEH TOJbKO B CKOHAEHCHpPOBABIIEHCS 3Be3l€, COOTBETCTBOBAI Obl 9KBATO-
pUaTbHOU CKOPOCTH BpallleHUs MOCJIeIHENH B HECKOJBKO COT KMJIOMETPOB B CEKYHIY.
MMeHHO TakKuMe CKOPOCTU BpalleHMs] HAOJIOAAIOTCA Y CPaBHUTEIbHO TOPSYMX 3BE3.
Konb ckopo Oosiee XoJomHbIE 3BE3[bl BpAlIAlOTCSI OYEHb MEIEHHO, HEOOXOAMMO IOITy-
CTUTb, YTO OHU IIOTECPSAIHU CBOM MOMEHT TOJIbKO MOcJe TOro, Kak rnepBmyHasd TYMaHHOCTb
cxajach OO HeOOJbIIMX pa3MepoB, Hampumep OO0 pa3MepoB COJHEYHOU CHUCTEMBI.

OcraeTcs OOBSCHUTHL IBa (akra:

a) moyeMmy 3Be3/Ibl, CIIeKTpalbHbie KJAacChl KOTOPHIX Ooyiee mo3aHue, yeM F5, mote-
pSIM MOYTH BEChb CBOM BpallaTeJbHbIi MOMEHT?

0) moueMy 3TO He MPOU3OILIO y Oojlee TOPSAYUX 3Be3nd?

YToObl OTBETUTH HAa 3TU BONPOCHI, OOpaTMM BHUMaHUE Ha TO, YTO MO Mepe CXKaTus
TYMaHHOCTb (Mbl MOXEM Telepb Ha3blBaTh €€ <«IpPOTO3BE3[0il») OymeT BpallaTbCs BO-
Kpyr cBoeil ocu Bce ObicTpee M ObicTpee. MOXHO IOKa3aTh, YTO IIPU Macce IpOTO-
3Be3/bl, PABHOI COJHEYHOM, U NIpU paauyce, MpeBbllIalolneM COJHeuYHbIl B 40 pa3, LieH-
TpoOexHasi cujla Ha 2KBaTope OymeT ypaBHOBEIIMBATh CUJIy MpUTsxkeHus. Hacrtymaer
COCTOSIHME HEYCTOMYMBOCTU, M BELIECTBO OTHEsAECTCS OT 3Be3dbl, 00pa3yss 3KBaTo-
puanbHblii auck. [loka 3To elie coOTBETCTBYyeT cxeMe Jlamjaca.

OpHako B hopMUpYIOLIEHCS 3BE3Ae MOXHO OXMAATh HAAUYMS OOILIEro MarHUTHOTO
moJid. ECHI/I CHUJIOBBIC IMHU U BTOI'O IOJIA NMPOXOASAT YEPE3 OTHCHMBmMﬁCH JUCK (a B IIpO-
Lecce OTIeJIeHUs AUMcKa OHM He MOTJM «IOpBaThCs»), BpallleHUWE OCTaBIIECSI OCHOBHOM
Macchl MPOTO3BE3[bl OyIeT 3aKpyuuBaTh HUX. B pesynbrare CylleCTBOBaHMSI TaKoOil
«MarHUTHOI» CBSI3U MECXAY OTACIUBIIUMCA OT IPOTO3BE3Abl JUCKOM U €€ OCHOBHOM
Maccoi M3-3a HaTSIXKEHUSI CUJIOBBIX JIMHUN BpalleHWe MPOTO3Be3Ibl OyIeT TOPMO3UTHCS,
a JUCK HAYHET YyAaJATbCA OT IMMOBCPXHOCTU IMPOTO3BE3AbI, MPUYECM KazKaasd €ro Touka 6y—
JeT YXOIUTh HapyxXy o cnupanu. C TeyeHMeM BPEMEHU OUCK BCIEACTBUE TPEHUS «pa3-
MaxeTcsi», M 4YacTb €ro BellecTBa IpeBPAaTUTCS B IJIAHEThI, KOTOpble TaKUM 0Opa3om
«YHECYT» C €000l 3HAYMTEAbHYIO IOJI0 MOMEHTA.

[MTouyemy ke Takoi MpoLecC MPOUCXOAUT y CPABHUTEIbHO XOJOIHBIX MPOTO3BE3[, a
y Oojnee ropauux HeT? OTBET Ha 3TOT BaXHBIH BONMPOC COCTOUT B ciaeaylomeMm. Macca
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OTIEIMBIIETOCs OT MPOTO3BE3[bI AMCKA HE OYeHb BeJMKa, MOITOMY AMCK HE MOXET «Ha-
MoOTaTb» Ha ce0s OO0JIbIIOoe KOJUYECTBO BUTKOB CHUJIOBBIX JUMHUU MArHUTHOTO TMOJIS.
B npoTUBHOM ciyyae ynpyrocTb CUJIOBBIX JMHUI pa3opBajia Obl €ero M JajJbHEWIIWA Mpo-
lecc «HaMaTbhiBaHUSI» TMpekpaTuics. EXMHCTBEHHOE MECTO, I1e MOTYT HaXOAMThCS Ha-
MaTbIBa€Mble BUTKM CUJIOBBIX JUHUN, — 3TO BHEIIHUE CJOM MPOTO3Be3abl. B mpouecce Ta-
KOro0 HaMaTbIBaHWSI CUJIOBbIE JUHUM AOJXKHBI MOTPYXaThCsd B CPaBHUTENbHO TIyOOKME
cjou mpoTto3Be3abl. OKas3blBaeTCs, YTO OJArONpUSITHBIE YCIOBUS IJIsS TaKOTO «IOTpyXe-
HUSI» CUJIOBBIX JUHUN MMEIOTCS TOJbKO y CPAaBHUTEIbHO XOJOAHBIX 3Be3l. MMeHHO y Ta-
KMX 3Be3[ MOJA TMOBEPXHOCTbIO HAXOAUTCS MOBOJbHO TOJCTHIM ClOM BellecTBa, OXBa-
YEeHHBI OYpHBIMU, OECHOPSIOYHBIMU IBUXEHUSIMU BBepX W BHM3. IlepBompuumHoOil obpa-
30BaHUsI TaKUX CJOEB SBIsETCS TO, YTO BBUAY IMaAeHUs TeMIepaTypbl IO Mepe
NpUOIMXEHUS K MOBEPXHOCTU 3BE3[bl BOIOPOI, 10 3TOTO0 MOHM3OBAaHHBIN, CTAHOBUTCS
HeUTpasbHBIM. M3-3a 3TOro HapymaeTcsl TEMJOBOU peXUM, TepsieTcs MexaHudeckKas
YCTOMYMBOCTh U BO3HMKAIOT KOHBEKTHBHBIE MOTOKM rasa. IIpu 3THUX YCIOBUSX Mar-
HUTHbBIE CUJIOBBIE IMHUM, KaK Obl «IIPUKJICCHHbIE» K IBUXYUIMMCS MOTOKAM rasza, MOTYT
MOrpyXaThCs Ha 3HAYUTEJNbHbIE TJYOMHBI MOJA MOBEPXHOCTHIO MPOTO3BE3bI.

Ecau ke mpoTo3Be3ga AOCTaTOYHO ropsiya, BOAOPON B Hel MOHM30BaH BILJIOTH JO
caMbIX TIOBEPXHOCTHBIX CJIOEB U «KOHBEKTHBHOI 30HBI» He oOpasyercs. Ilo3Tomy cu-
JIOBbIE JIMHMU MarHUTHOTO IOJISI HE MOTYT YXOAUTh BriyOb. OHM OyAyT HaMaThIBaThCS
TOJBKO B CaMbIX ITOBEPXHOCTHBIX CJIOSIX, MPHUYEM OYEHb Hemoaro. HOBOJbHO CKOpO
BCJIEAICTBME MaJoil IJIOTHOCTM BEIIECTBA B 3TUX CJOSIX YINPYTOoCTh CUJIOBBIX JUHUU Mpu-
BelleT K cOpachblBAHMIO HOBOTO Ta30BOr0 AMCKa, B TO BpeMs KaK CTapblii elle He ycreeT
MOJIYYUTh CKOJbKO-HUOYIb 3HAYMTEJbHOTO MOMEHTa KOJMYEeCTBAa ABUXKEHMS.

TakoBbl B OOIIMX YepTaX OCHOBHBIE PE3YJbTaThl KOCMOTOHMYECKOW rumoTe3bl Xoi-
Ja. OHa 1OBOJIbHO HETIPUHYXIEHHO OOBSCHSIET Pe3KOCTh 00pbIBa BpallleHUSsI 3Be3]1 B paii-
OHE CIleKTpajbHOro kjaacca F5. Dra pe3kocTh BbhI3BaHa B KOHEUHOM MTOIe€ CUJbHOM 3aBM-
CUMOCTBIO MOHM3allMM aTOMOB BOJOpOJa OT TeMmepaTypbl. Yke y 3Be3n Kiacca FO,
TeMIepaTypbl MoBepxHOCTel KoTophix Bcero auinb Ha 2000 K Beime, yem y F5, KoHBek-
TUBHas 30Ha HAYMHAETCS TakK 6JM3KO OT MOBEPXHOCTH, YTO I (PEKTUBHOE HAMATbIBAaHUE
CUJIOBBIX JIMHU I MOYTU MCKItoYaeTcs. [IpuxoquTcs TOAbKO YAUBISTHCS CIOXHOCTU B3aM-
MOCBSI3eil SIBJICHUIA, MPUBOASLIMX K TAKOMY «KU3HEHHO HEOOXOIUMOMY» JIsl BO3HUKHO-
BeHUS] M pPa3BUTHUS XU3HU BO BceneHHo#l mpoleccy, Kak oOpa3oBaHuE IlJIaHET...

I'mnorte3a Xoiina, ogHAaKO, UMEET psiA TPyAHOCTE M mpoTuBopeuuit. Hanpumep, He-
JIETKO TMPEeACTaBUTh, KaK MOIJIM «OTCOPTUPOBATHCS» M3OBITOYHBIM BOAOPON M TeIMi
B IIEPBOHAYAJbHOM TI'a30BOM JUCKE, M3 KOTOPOro 00pa3oBajucCh IJIAHETHI.

OnHako TJaBHOW TPYOHOCTbIO TUMOTe3bl XoiJa sBAsieTCsS TpeOoBaHME CIUIIKOM
CUJIBHOTO MAarHUTHOTO MOJISI Y «IPOTOCOJHIIA», PE3KO MPOTUBOpEYallee COBPEMEHHBIM
acTpo(PU3NUYECKUM MTPEICTABICHUSIM.

B 1962 r. ¢dpannysckuii actpodusuk IllaimaH oOpaTua BHUMaHUE Ha TO, YTO HallM-
Yyye MarHUTHBIX TOJIell Ha 3Be3[JaX OTKPBIBAET BO3MOXHOCTb 3(DGheKTUBHON MOTEpU Bpa-
1iaTeJlbHOr0O MOMeHTa 6e3 oO6pa3oBaHuUsa mniaaHeT. M3BectHo, uro Hamie CoyH-
1€ SIBJISIETCSI MICTOYHMKOM MOTOKOB 3apsiXKeHHBIX YaCTUL — KOPIYCKYJ, BhIOpachiBaeMbIX
u3 ero atMocdepnl (CoJHEYHbI BeTep)., OTAeNbHbIE CTYCTKU TOpPsiYero MOHM30BAHHOTO
raza Kak Obl <«BBICTPEJIMBAIOTCS» W3 00J7acTed, OKpPYXalOIIMX COJHEYHbIE TSITHA, U JBU-
XkyTcst oT CoJHIA CO CKOPOCTSIMU B HECKOJIbKO COT M Jaxe Thicsd KM/c. Tak Kak MOHH-
30BaHHOE BEILECTBO TAaKUX CIYCTKOB SIBJSIETCSI XOPOLIMM IPOBOJHUKOM 3JIEKTpUYECTBA,
TO MX JIBMXEHHUE JOJKHO MPOUCXOIUTH MO CUIOBBIM JUHMSAM COJTHEYHBIX MATHUTHBIX I10-
neil. Ha Goapmiux pacCTOSIHUSIX OT COJHEYHBIX MSTEH MarHUTHBIE MOJSI MMEIOT MOYTHU
panuManbHOe HampaBjeHue. IBHUrasich paauaibHO BIOJb CUJIOBBIX JUHUU, CTYCTKM MOTYT
YXOJIUTb Ha 3HAYMTEIbHbIE pacCTOSIHUS OT moBepxHOcTU CoJiHIIA, UCUUCTsIeMbIe AeCsTKa-
MU €Tr0 paguycoB.

Tenepp HeoOXOAMMO OTMETUTb, YTO CMJIOBbIE JMHMU MarHuTHoro mojast CoJiHLa,
KOHIIBI KOTOPBIX YXOAST B €ro Ijy0oKue clIou, BpallaloTcsi BOKPYT OCUM C TOW Xe yrio-
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BO CKOPOCTbIO, UTO M TOBEPXHOCTHBIE cjou. HarnsmHoe mpencraBieHue o0 3TOM JaeT
MPOBOJIOYHBIN KapKac, MPUKPEIJIEHHbIN K BpainatoiemMycs mapy. Orciona cieayer, 4Tto
BbIOpOIIeHHBIH 13 ColHIA CTYCTOK 10 Mepe ero ABMXKEHUS BIOJb CUJIOBBIX JIUHUI Hapy-
Xy OymeT HelpepblBHO YBEJIMYMBATh CBOW BpamlaTeJbHbIii MOMeHT. Eciu B KOHIle KOH-
1IOB OH «COPBETCS» C CUJIOBBIX JUHUN COJIHEYHOTO MAarHUTHOTO MOJisi (KOTOpoe Ha 06OJib-
IIUX PACCTOSIHUAX YXe 3HAUUTENbHO OciabeeT M He CMOXeT OOJbllie OTpEeaesTh
JIBUXEHUE CTYCTKa), TO YHECET C COOOH OBOJIBHO 3HAYMTEJIbHBII MOMEHT.

[MpencraBumM, HarpuMep, YTO TaKUE «CPBIBbI» MPOUCXOAAT Ha paccrosiHuu 30 paguy-
coB ConHila ot ero ueHTtpa. Torma, 4TtoObl TOTEPSITh MOYTH BEChb CBOM BpallaTeIbHBIN
MoMmeHT, CojHIle ToJXXKHO BeIOpocuTh npubiausuteabHo 0,001 gacth cBoeil Macchl. Takas
CPaBHUTEJbHO Majasl MOTeps MacChl 3a MWJUIMAPABI JIeT 3BOJIOIMU BIOJHE BO3MOXHA.
Cnenyer, mpapaa, 3aMeTUTb, YTO B HacToslnee BpeMs 3ddekTuBHoe TopMmoxeHue ConH-
11a 9TUM CIOCOOOM HE TPOMCXOOUT — €ro «KOPITyCKYJISIPHOE M3JyYeHHEe» CIMIIKOM Majo.
Ho B mpoisiom 310 MOTJIO OBITH U HE TaK... MOXHO MPeNCTaBUTh, YTO TAKOW MeXaHU3M
MoTepu BpallaTeJIbHOTO MOMEHTa NEWCTBYeT Ha BceX (MM TOYTH BCEX) 3Be3nax, Ie
UMEIOTCSI CBSI3aHHBIE C aKTUBHBIMU OOJIACTSIMU HAa UX MOBEPXHOCTSIX MAarHUTHBIE TOJIS.
Tak Kak Takue o0pa3oBaHUsi OOYCIOBJIEHbBI HAJIUYMEM Y 3Be3]l «<KOHBEKTUBHBIX 30H», TO
OTKpbIBa€TCSI BOBMOXHOCTbH TOHSITh, MOYEMY HaOJ0faeTcss pPe3Kuil «0OpbIB» BpallleHUs
0KOJIO creKTpanbHOro kiacca FS5.

Pabora [llanmMaHa umena 1ejblo OOBSICHUTh MEMJIEHHOE BpallleHWe 3Be3[ MO3IHUX
CMEeKTpalbHbIX KiaccoB. Ho BMecTe ¢ TeM OHa IOCTaBWJa IMOJ COMHEHME Bepy B Tipa-
BWJIBHOCTb apTyMeHTa, YTO MEAJEHHOE BpallleHWEe MajJo MAacCUBHBIX 3BE3ll €CTb apry-
MEHT B TMOJIb3Y HAJTUYUS OKOJIO HUX TJaHEeTHhIX cucteM. OMHAKO HeJaBHO OBIJIO JOKa3a-
HO TyTeM HaOJIoIeHU i, YTO Majlo MacCUBHBIE MPOTO3BE3/bl BPAIAOTCSl MEIJIeHHO. TeM
caMbIM JT0OKa3aHo, 4To MexaHu3M lllaniMaHa He O0OBsICHAET MeAJIEHHOE BpallleHue Majo
MAacCCUBHBIX 3Be3I.

Haubonee mocnenoBaTesbHBIM CTOPOHHUKOM THUIOTE3bl 0Opa3oBaHus CoylHEYHOM
CUCTeMbl U3 TIEPBUYHON «COJTHEYHON» TYMAHHOCTU SBJISIETCSI aMEPUKAHCKUN acTPOHOM
KamepoH. OH cBsI3bIBaE€T B €AMHBINA IMpoliecc 00pa3oBaHUE 3BE3] U IMJAHETHBIX CHUCTEM.
CoBpeMeHHasi HaOJonaTebHasi acTPOHOMUSI TPAKTUUYECKU JoKasania, 4TO 3Be3dbl obOpa-
3YIOTCSl TYyTEM KOHIEHCAlluu 00JIAKOB MEX3BE3MHOW Cpelabl B pe3yJibTaTe MX I'paBUTA-
LIMOHHO# HeycToitunBocTH (cM. TJ1. 4). [lepBoHaYanbHO TaKask KOHIEHCALUS TPOUCXOIUT
¢ obyakaMM, Macca KOTOPbIX BO MHOTO ThICSIY pa3 MPEBOCXOOUT, cojHeuHyw. Crenyer
MOAYEPKHYTh, YTO B OTpPENEJEHHYIO 30Xy TOJIbKO Majiasg 4acThb TaKuMX 00JaKOB Haxo-
JIUTCS B CTAIMM TPAaBUTALIMOHHOTO CXaTHsI, B TO BpeMs Kak IMojaBJsioliee 00JbIIMHCTBO
UX UMEIOT TUIOTHOCTH, HEJOCTaTOUYHbIE Ml 3TOro. BaxHO MOMYepKHYTh, YTO BpeMsl OT
BpEeMEHU CTOPOHHME MPUYUHBI YBEIUYUBAIOT INIOTHOCTh 00J1AKOB, TIOC/IE Yero MocieHue
HAYUHAIOT CXUMAThC. TaKMMU MTPUYMHAMU MOTYT OBITh B3PbIBbI CBEPXHOBBIX HEIOIAJIE-
Ky oT o6yakoB. OOpa3oBaBlIasiCsl MOCJTe TAKOTO B3pbiBa B MEX3BE3IHON Cpele CWIbHas
ylapHasi BOJIHA CXMMAaeT ra3 B OJu3jexaiieM o0jiake, co3aaBas TeM CaMbIM YCIOBUS
JUISL €r0 NAJIbHEMIIIEero cXaTusl yXe TOJ BIMSHUEM BHYTPEHHEW CUJIbl TATOTeHUs. Takum
00pa3oM, BCTIBIIIKU CBEPXHOBBIX MOTYT CIYXHUTh KaK Obl «TpUTTEPaAMU», «CTUMYJISATOPA-
MU» TIpollecca 3Be31000pa3oBaHMs. DTa uesd, BbICKa3aHHAs YETBEPTb Beka Hazajl 3aMe-
YaTeJbHBIM 3CTOHCKMM aCTPOHOMOM DIUKOM, ceiiuac MoATBEPXKIaeTCs HAOMIOJeHUSIMU.

To, uto «y KonbiOeau» Hamelr CoJHEUHON CUCTeMbI CTOsIJIa B30pBaBLIAsICS 3BE3/a,
KamepoH 060CHOBBIBaeT aHOMaJIbHBIM U30TOTIHBIM COCTABOM METEOPUTOB, SIBJISTIOIIUXCS
yacTbio BemiecTBa CoJTHEYHOU CUCTEMbl. B 4acTHOCTH, M3 MOJOOHOTO aHaM3a CJIEAyeT,
YyTOo B TepBUYHOM BeniecTBe CONHEYHON CHUCTEMBbI JOJIKEH ObLT MPUCYTCTBOBATH pa-
JMOAKTUBHBI M30TON aTIOMUHUS “Al, mepuos Mojypacrnajga KOTOPOTO MEHbIIE MUI-
JIMOHA JIeT.

[To Mepe cxaTust MacCUBHOTO 00Jlaka OHO pa3buBanoch Ha OoJjiee MEJTKUE CTYCTKH,
OIIMH U3 KOTOPBIX M ObUI «COJHEUHOI» TyMaHHOCTblO. [lepBoHayanbHO ra3, 0Opa3oBaB-
LW 3TY TYMAHHOCTb, HAXOIMUJICSI B COCTOSIHUM OBICTPOTo, 0€CTIOPSIIOYHOTO JABUKEHUS
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U 10 3TOW MpuYMHEe 00jazan 3HAYMTEJbHBIM BpallaTeJbHbIM MOMEHTOM. DTO 00CTOs-
TEJIbCTBO MEIIAJI0 €My Cpa3y e CKOHJEHCUPOBAThCS B OMHO KOMIMAKTHOE TEJIO — MPOTO-
3Be3ny. BMmecTo 3TOro o6paszoBajics JOBOJBHO YIJIOMIEHHBIM AWCK C paauycoM B He-
CKOJIBKO J€CSTKOB aCTPOHOMUYECKUX €IUHUII.

TeopeTnueckuii aHaiIU3 JaJdbHEWNIEH HSBOJIONMM TaKOTO AUCKA C YYETOM BSI3KOCTH
00pa3yIoliero ero ra3a Mo3BOJISIET ClejaTh BHIBOA O BO3HUKHOBEHUU B HEM HEYCTOWUYU-
BOCTH, KOTOpPasi IPUBOAUT K 00pa30BaHUIO HECKONbKUX (2 — 3) Ta30BBIX KoJell. 3ame-
TUM, YTO 3TO JOJXKHO MPOU30UTU HA PAaHHEW CTaaWU 3BOJIONMUU AUCKA, KOTAA LEHTPAb-
Hoe Teno (1. €. Oynymee ComHile) erie He chopMupoBanock. JlanbHeiile TeopeTnyeckKue
pacyeTbl TOKa3bIBAalOT, YTO KaXI0€ TaKoe KOJbIO JOBOJBHO OBICTPO MPEBPATUTCS
B OTPOMHBIN Ta30BbIN cryctok. Takue cryctku KaMepoH Ha3bIBaeT «TMTAaHTCKUMU Ta-
30BBIMM TPOTOIJIAHETAMU». 3aMETHUM, UTO pa3Mepbl 3TUX CTYCTKOB NOJXKHBI OBITH TIO-
psAnKa acTpoHOMMYeCcKo# enuHUIIbI. OOpa3oBaHWe TaKMX MPOTOTIAHET B CUTYyallMH, KOT-
Ja TPOTOCOJNHIIE elle He o0pa3oBaioch, MMEJIO BechbMa CYIIECTBEHHOE 3HAaYeHUWE IS
nanbHeimein aBomounr ColHEeYHON cucTeMbl. B 4acTHOCTM, 3TOT BapMaHT TUIOTE3bI
«COJIHEYHOW TYMaHHOCTHW», MO-BUJUMOMY, PEIllaeT KIaCCUUeCKYIo MpobaeMy pacmpesese-
HUS BpaliareabHoro MoMeHTa COJTHEYHON CHUCTEMBI.

KamepoH paccmaTpuBaeT HaJbHEUIIYIO SBOJIOIUI0 TUTAHTCKUX Ta30BBIX MPOTOIJIA-
Het. [Ipu 3TUX pacyeTax MPUHUMAIOCh, YTO Macca MPOTOTUIaHEeThl paBHa Macce lOmuTe-
pa. B mpoliecce 3BOMIOIMYU MPOTOIJIAHETHI CXUMAIOTCSI, TPUYEM TeMIlepaTypa B WX LIEH-
TpalbHbIX oOjacTax mocturaetr 3 —4 Tteic. KenbBuHoB. [lpu Takoit Temmepatype
Y COOTBETCTBYIOIIEM JaBJICHUM BCE TBepHble paKIUU CTAHOBATCS XUAKUMU. Boblnyio
pOJIb B 3BOJIOLIMU MPOTOIJIAHET JOXKHA OblJla UTPAaTh KOHBEKIMS, TPUBOASINAS K Tepe-
MelllMBaHU BellecTBa. Bo BHyTpeHHMX yacTsix CoJIHEUHOH cucTeMbl Oyiarogapsi Mpu-
JWUBHBIM BO3MYIIEHUSAM OOOJOYKM TPOTOIMJIAHET KaK Obl «OOAUpATUCh» U BXOMSIIEE
B HUX BeILECTBO TMOMAaaalo 00paTHO B MEXIUIAHETHYIO Cpely, o0oraiasi ee BKIIOUEHUSI -
MU KYCOUYKOB TBEPIBIX (DpaKIMii, KOTOpbIe MPOLIN Yepe3 CTaUI0 pacTliaBleHUs] BO BHY-
TPEHHUX YaCTSIX TMTaHTCKUX MpoToruiaHeT. Ha Oojee mo3aHeil cTaavu 3BOJMIOIUU COJ-
HEYHO!l TYMaHHOCTH, KOTJa OHa YXe MoTepsula OOJBIIYI0 YacTh raza, UCTPAYeHHOTro Ha
ob6pazoBanue CoHIIA WIW TUCCUTTMPOBABIIETO, BXOASIINE B Hee TBEP/ble YaCTUIBI 00pa-
3yI0T TOHKHU# CJIOi B 3KBaTOpHaJlbHON IJIOCKOCTU AWCKAa. B manbHelilieM Mo mpuynHe
BCe TOI Xe rpaBUTAllMOHHON HEYCTOMUMBOCTU M3 3TOrO CJIOSI 00pa3yrTCsl acTEPOUIbI.

<> [Ipyroii cueHapuif 3BONIONNU «COJTHEYHOUW TYMaHHOCTU» TMpENNojaraeT, 4YTo
HE TOJBKO acTepounbl, HO W Bce TMJaHeThl 3eMHOU rpynnbl (Mepkypuii, Benepa,
3emist, Mapc) copMUpOBaIUCh U3 3TOTO CIIOSI B pe3yabTaTe CTOJKHOBEHUS TBEPIBIX Ya-
CTUIl, UX CIMMaHWsI, 0Opa3oBaHUS W POCTAa TJAHETHBIX 3apOJIbIIIei — TMIaHeTe3uMaNel.
B. C. CabpoHoB, netanbHO M3YyYMBIIMI 3TOT BapuaHT, IMOKas3all, 4TO JJS «COOpPKU»
3emun motpeboBanock 6bl 0koso 100 MUIMOHOB JIET.

MHorue MeTeopUTHl COAEpXaT 3arafoyHble CTEKJIOBUAHBIE BKIIOUEHUS — XOHIPHI.
Nx cTpykTypa moka3blBaeT, YTO BEIIECTBO XOHApP MO KpailHEl Mepe OOUH pa3 ObLIO
B pacIUTIaBJIeHHOM cocTosiHUU. B rumotesze KamepoHa 3T0 ecTecTBEHHO OOBSCHSIETCS, €c-
JIM TIPEATOJIOXUTh, YTO BELIECTBO XOHIP MPOIJIO Yepe3 Heapa mpoToruiaHeT. OmgHaKo
pacIuTaBjieHUEe U JaXe WCTIapeHUe MOTJIO MPOU30UTU U HETIOCPEACTBEHHO B ra30MbLIeBOM
cpele, eciu ee MOTOKM TMPOXOMWIW 4epe3 OanxKaliine OKPECTHOCTH POXAAIIIErocs
Connua  O.

Hrak, Mbl pa3obpaiu OCHOBHbIE COBpEMEHHBIE TMTOTE3bl 00 o6pa3zoBaHuu CoHeu-
HOI crucTeMbl. XOTSI aBTOp cTapajicsl ObITh O€CIPUCTPACTHBIM, €70 CUMITATUU BCeraa Obl-
JIV Ha CTOPOHE TUIIOTE3bl «COJIHEUHOU TyMaHHOCTHU». [lo HallemMy MHEHUIO, OCHOBHBIM
JIOCTOMHCTBOM 3TO MPOJOJIXAOIIe U pa3BUBAIOIIEH KIACCUYECKYI0 KOCMOTOHUYECKYIO
TPaaUIMAIO TUTIOTE3BI SIBJISIETCS €€ Hepa3pbhlBHAS CBI3b ¢ (DYHAAMEHTAIbHOU MpobieMoit
TIPOUMCXOXACHUS 3BE3]T U3 MEX3BE3HOI ra3omnblieBoii cpenbl. Kak Mbl yxXe HEOMHOKpAT-
HO MOMYEepPKWBAJIM, 3Ta MpodiieMa B TMOCJAENHUE TOABI cTajga MPEAMETOM H3Y4YeHWs Ha-
OnogaTeNbHOM acTpoHoMMM. B . 8 ObUIO MMOKa3aHO, YTO CTAaTMCTMKA KpaTHBIX
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3BE3[HbIX CHCTeM HernocpencTBe?Ilo MOJBOAUT HAc K TpPEACTaBIEHUIO, YTO oOpa3zoBaHUe
MJIAHETHBIX CUCTEM HEpa3pbIBHO CBA3aHO C OOpa3oBaHMEM 3BE3[.

B yem KopeHHas mpuuMHa KpaTHOCTM 3Be3n? B KOHIIE KOHIIOB,— B 3aKOHE COXpaHe-
HUS BpallaTeJbHOTO MOMEHTa CXMMAlOIErocs moj IedCTBUEM COOCTBEHHOTO MpPUTSIXe-
HUS MEX3BE3JHOT0 razoBoro objaka. OOnajgaroliee 3HAYMTENbHBIM BpallaTeJIbHBIM MO-
MEHTOM 00JlaKO Ha OCHOBaHMM 3aKOHOB MEXaHMKM TMPOCTO HE MOXET TMPEBPATUTHCS
B ONMHOYHYI0O MEIJIEHHO Bpalnaoinyiocs 3Be3ny (Bpome CojHua, HO Oe3 ImiaHeT). BepHee
cKaszaTb, eciu Obl Takas 3Be3da oOpa3oBajach — 3TO ObUIO Obl OOJNBINONW PEAKOCTHIO.
Benb nsist aToro Hamo mpumnucath MEPBUYHOMY CXUMarollemycss o0JaKy BpallaTelbHblii
MOMEHT, B COTHM pa3 MEHbUIUN, YeM Y «HOPMaJbHBIX» CKUMAIOUIUXCS 00JaKOB, YHMCIO
KOTOPBIX COCTaBJIseT BO BCSKOM ciydyae Oonbiie 90% Bcex Takux obaakos! Cpasy xe
BUAHO, 4YTO Takue o0Ojiaka OymayT BCTpeuyaThbCsl upe3BbluaiiHO penko. IlouTu HaBepHsKa
npakTuyecku Bce 3Be31bl TUNa CosHIA, KOTOPbIX MOKa CYUTAIOT OAMHOYHBIMU, UMEIOT
HEBUJUMbIE CIYyTHUKU C JOCTATOYHO Majoil Maccoil u cBeTMMocThi0. M cpeam HUX MOX-
HO OXUAATb 3BE3/bl, OKPYXEHHBbIE ceMbell MaaHeT. Bompoc, onHako, COCTOMT B Cleaylo-
LIeM: KaK 4YacTo cpeId CHCTeM 3TOro THUMa MomnanarTcs (Hapsiay ¢ KapJiMKOBBIMU 3BE3-
IaMu U OOJIbIIMMU TJIAHETaMU) TIaHEThl 3eMHoro tuna? B «ontuMucTuyeckom» ciyyae
J0JiSI TAKUX CUCTEM 10 OTHOLIEHHWIO KO BCEM 3Be3faM cojiHeyHoro Tuma oOymet 10%, xak
9TO CledyeT M3 cTaTUCTUYeckoro aHamm3a A6Gta u JleBu (cMm. Il. 8), B «IIeCCUMUCTUYE-
CKOM» — HeolpeleleHHO MeHbIne. To o0crositenbcTBo, 4To CONHIE MpeAcTaBlIsSeT Co-
00ii 3aypsAAHeyI0 3Be3y CIIeKTpalbHOro kinacca G, TMIIeHHYI0 KaKUX Obl TO HU OBLIO
0COOCHHOCTEI, €CTh HEKOTOPBIi apryMEeHT B MOJb3y «ONTUMUCTUYECKOTO» BapUaHTA.
B stoM ciyyae mosHOE YMCIO TajJaKTMYECKUX TMJIAHETHBIX CUCTEM, B COCTaB KOTOPBIX
BXOJAT MJAHEThl 36MHOTO THIa, MOXET ObITh MOpsAKAa HECKOJbKHUX NECATKOB MWJIIMO-
HOB, a ecld TpuUOGABUTH elle 3Be3Ibl CIEKTpaipHoro kiacca K, To sto umcmno ~ 10
B 3TOM «OMTUMHUCTHYECKOM» Cyyae pacCTOSIHUE A0 OJMXKANIIMX K HaM TUIAHETHBIX CHC-
TeM OymeT ~50 CBETOBBIX JieT. 3aMETHUM, ONHAKO, YTO 3TU OLEHKU HOCIT CYrybo opueH-
TUPOBOYHBINA XapakTep.

B nmocnenHee Bpems MOSBUJCS JOMOJHUTENbHbI, OYEHb BaXHBI apryMeHT
B MOJIb3y TUIMOTE3bl COJHEYHOI TYMaHHOCTM KakK TepBOOCHOBBI MpoucxoxiaeHus ComHey-
HO# cucTeMbl. B 1. 4 Mbl yXe TOBOPUIM O KOCMUYECKMX Ma3epax M CBsA3alu MX C Mpo-
OseMoii 3Be31000pa3oBaHusg. HakonuBiiuiics 00/blnoil Haba0AaTebHBI MaTepual 1o
«TUAPOKCHUIbHBIM» U, OCOOCHHO, «BOISHBIM» Ma3epaM, MO3BOJMI HEAaBHO IMOCTPOUTH UX
monenb. Okaszanochb, YTO Jiyyllle BCEro JaHHble HAOJIOAEHUN OOBACHAIOTCS MOJEIbIO
MacCHBHOIO Ta30BOTO JMCKa, B OOIIMX YepTax HaOMUHAIOLIETO KAMEPOHOBCKYIO COJI-
HEYHYI0 TYMAHHOCTb. OTO HalpaBlieHUE PaJuoacTPOHOMUM ceifyac ObICTPO pa3BUBAETCS
U MOXHO OXUJATh, YTO B CAMOM OJIM3KOM OyAyllleM HayajbHble CTaAMU SBOJIOLMHU TUIa-
HETHBIX CUCTEM OYAYT MOHSATHI U yTOUHEHbI. 3AMETUM, UTO MepBasi MOMbITKA CBSI3aTh KOC-
MHUYECKMe Masepbl C IpOTOIJIaHeTaMM Oblla caejJaHa CcOBeTCKMMHU ydyeHbiMu B. C.
CtpenbHunikum u P. A. CroHsgeBbIM. DKcTpanoisauus AaHHbIX HabnoneHuil Aota u Jle-
BU (CM. puc. 43) BIJIOTb 1O MajblX 3HaYEHUN OTHOWEHUI Macc M,/M\ NpUBOAUT K BbI-
BoIy, 4uTo Bce 123 Oamskue 3Be3nnl Kinacca G BXOAST B COCTaB KpaTHBIX 3Be3d; 67% BTO-
PUYHBIX KOMIIOHEHT — HOpMajibHble 3Be3ibl, 15% — HeBUAMMBIE cJabble 3Be3Ibl
(«uepHble» Kapauku) u 20%,, MO-BUAMMOMY, HUMEIOT IIJIAHETHbIE CHCTeMbl. EcTecTBEHHO
CYUTATh, YTO KOPOTKOMEPUOAMYECKUE CHCTEMbl 00pa30BajUCh W3 OAHOTO Ta30BOTO
CrycTKa, KOTOpbIiA B mpouecce o0pa3oBaHus IMCKa pacnajfaeTcs Ha JBe KOHIEHCALUUU
C MPUMEPHO OJAMHAKOBBIMM MaccaMu. Mexay TeM AOJTronepuoArMYecKue CHCTEMBI
€ CaMOro Hayaja KOHIEHCUPOBAJIUCh B IBYX LIEHTpaX, PaBUTALLMOHHOE B3aUMOACHCTBUE
KOTOpPBIX OblI0O He3HauuTedbHbIM. [Ipu 3TOM BpamaTeabHbII MOMEHT CXUMAalOLIErocs
o0Jaka oKa3zajicsl COCPEAOTOYEHHBIM B OPOMTAIbHOM [BUXEHUM 3TUX CIYCTKOB.

TakuM 00pa3oM, pa3BUTHE COBPEMEHHOI HaOMIONAaTeIbHON aCTPOHOMUM €CTECTBEH-
HO MPUBOAUT K BBIBOAY O MHOXECTBEHHOCTM T[UJIAHETHBIX cHUcTeM BO BceneHHOI.



K BHbBb

BO BCEJIEHHOM

Yacme emopas

Ha nanekoii 38e3ne BeHepe

CofHile MIaMeHHel U 30J0TUCTEH,

Ha Benepe, ax, Ha Benepe

V nepeBbeB CHHUE JIUCTHSL...
H.I'ymunes



171. Ycaoseusi, HeobxoOumste O151 GOZHUKHOBECHUSL

U paszeurmusl JXICUBHU HA riarermnax

Jlis 3BOJNIOIMM XKUBBIX OPTaHM3MOB OT MpocTelmx ¢opM (BUPYCHI, OaKTepuu)
K pa3yMHBIM CyIlleCTBaM HEOOXOIMMBI OTPOMHBIE MHTEPBaJbl BPEMEHU, TaK KaK «IBUXY-
HIell CUJIOW» TaKOoi SBOJIOLMU SBASIOTCS MYTAallUM U €CTECTBEHHBIM OTOOP — MPOIIECCHI,
HOCSIIME CAYYalHBIM, CTaTUCTUYECKUI xapakTep. MMeHHO yepe3 O0OJbIIOE KOJUYECTBO
cAydauHBX TPOLECCOB pealn3yeTcs 3aKOHOMEpPHOE pa3BUTUE OT HUBIIUX
¢GopM XM3HU K BhICIIMM. Ha mpumepe Hamieil miaaHeThl 3eMJIM Mbl 3HaeM, YTO 3TOT MH-
TepBaJl BpeMEHHU, MO-BUAUMOMY, IIpeBocxoauT 3,5 muiuapaa jeT. [loatomy ToNbKO Ha
nJjaHeTax, oOpallaloIMXcsd BOKPYT AOCTAaTOYHO CTapblX 3Be3, MBI MOXEM OXHIaTh
NPUCYTCTBUS BHICOKOOPTAHM30BaHHBIX XUBBIX cyliecTB. OTcioma cpa3y Xe CileayeT ecTe-
CTBEHHBIN BBIBOM, YTO BHICOKOOPraHM30BaHHasl (B YaCTHOCTH, pa3yMHasi) XU3Hb MOXET
OBITh TOJIBKO Ha IlJIaHeTaX, 0O0pallalolIuxcsl BOKPYT 3Be3l, CIEKTpaJdbHBIA KjIacc KO-
TOphIX Oosee «mo3gHuit», yeM FO (cm. Tab6a. 2). C apyroit CTOpoHBI, TOBOJbHO HEHa-
NEXHBIE apryMEHTBl, OCHOBaHHbIE Ha aHajlM3e OCOOEHHOCTE BpalleHMsS! 3BE31 BOKDYT
CBOMX OCeil M CTaTUCTUKE KpPAaTHBIX 3BE3AHBIX CUCTEM, TOBOPST O TOM, 4YTO TOJbBKO
y 3Be3] 0oJjice «IMO3IHUX» KjaccoB, yeM F5, MOXHO 0XuJaTh IJIaHETHBIX CUCTeM. 37eCh
MBI €Ille pa3 IOJKHBl MOAYEPKHYTh, YTO IMPU COBPEMEHHOM COCTOSIHUM acCTPOHOMUU
MOXHO TOBOPUTH TOJbKO 00 apryMeHTaX B IOJb3y T'MIIOTE3bI MHOXECTBEHHOCTHU
TJIaHeTHBIX cucTeM. CTPOTUM NMOKa3aTeJdbCTBOM 3TOr0O BaXKHEWIIEro YTBEPX-
JIeHus] acTpOHOMMSI TOKa He pacronaraer (cM. . 10).

C 2Toi1 BechbMa CYIIIECTBEHHO! OroBOPKOW MbI OyneM B JajbHEMIIeM CUMTaTb, YTO
HEKOTOpoe, MOoKa elle He M3BeCTHOEe HaM KOJWYECTBO 3Be3[ TIJIaBHOW MOC/enoBaTeb-
HOCTH, CIIeKTpajbHble KJacChl KOTOPBIX Oojiee «mo3gHue», yeM F5, uMmeroT miaHeTHbIe
CUCTEMBI.

C npyroii CTOPOHBI, UMEIOTCSI OCHOBAHHUS IOJaraTh, 4TO Y 3BE3J <«II€PBOr0 IIOKOJE-
HUs» (CyOKapJMKOB) IJaHeT TUIa 3eMJid ObITh HE MOXeT, TaK KakK cpeia, M3 KOTOpPOi
OHHM 00pa3oBaiuch, OblIa BechbMa OelHA TSXeEJbIMM 3jaeMeHTaMu. Ha 3T0 0OCTOSITENB-
CTBO 00paTuj BHuUMaHue D. A. lubaii.

I BOSHUKHOBEHUS ¥ Pa3BUTUS KM3HU Ha MIJTaHETe HEOOXOAMMO, YTOOBI BBIMTOIHSLI -
cs psii ycaoBUl BechMa o0miero xapakrepa. CoBeplIEeHHO OYEBHUAHO, YTO JNajleko He Ha
BCSIKOM TJTaHEeTe MOXeT BOSHUKHYTh XM3Hb. XOPOIIUM IpUMepoM sBisieTcs JIyHa, mpak-
TUYECKHU JUIIeHHass aTMocdepbl M TOJHOCTBIO JMIIEHHAs BOJHOW 000J0YKU — TUAPO-
cepnl. KoHeuHo, mpu TaKUX YCIOBUSIX TOBOPUTH O KaKoi ObI TO HU ObUTO XU3HU Ha Jly-
He He TPUXOIUTCS.

KuzHenesTeJbHOCTh JIOOOTO OpraHM3Ma ecThb MpeXAe BCero COBOKYIHOCTb pa3-
JUYHBIX COIJIACOBAHHBIX MEXAY CO0O0I CIOXHBIX XUMUYECKUX MpoleccoB. KM3Hb MOXET
BO3HUKHYTh TOJIBKO TOTAA, KOTa Ha IJaHEeTe yXe MMEIOTCS HOCTaTOYHO CIOXHBIE MOJe-
KyJaspHblie coenuHeHusi. Camo oOpa3oBaHUe TAKUX COEAMHEHUN, XUMUYECKUE PeaKLIUU Me-
X1y HUIMM, B KOHEYHOM MTOTe JaBIIMEe HAayaJo XXMBOMY BEIECTBY, U KU3HEAESTEIbHOCTD
00pa3oBaBIIUXCSI Ha IJaHeTe OPraHU3MOB TPeOYIOT, B YACTHOCTH, MOAXOMSIIMX TeMIle-
paTypHbIX yciaoBuid. CAMIIKOM BBICOKME M CIMIIKOM HU3KHE TEMIEepaTypbl HCKIIOYAIOT
BO3MOXHOCTh BO3BHUKHOBEHUS M Pa3BUTUS XU3HU. B paBHOI cTemeHU TyOUTENbHBI AJIS
BO3HUKHOBEHUS M Pa3BUTUS XKM3HU OUEHDb pe3KUe KojJeOaHUs TEMIepaTyphl.

Mpbl MOXeM TMpeacTaBUTh cebe BOKPYT KaXIOil 3Be3[bl, MMEIOLIed IUIaHEeTHYIO CHU-
cTeMy, o0JacTb WM 30HY, I'e TeMIlepaTypHble YCJIOBMS Ha IJaHeTaX He M CKJIIO -
YalT BO3HMKHOBEHMS M DPa3BUTUS XU3HU. fAcCHO, YTO B JOCTAaTOYHOU OJM30CTU OT
3Be3Ibl TEMIIepaTypbl IJIaHET OYAyT CAMIIKOM BBICOKUMH [JISI BO3HMKHOBEHHUS XKM3HU.
Xopolleit WTIOCTpalueil ckazaHHOMY sBJisieTcss MepKypuil, TeMmepaTypa oOpalleHHOM
K CojiHIly yacTM KOTOpPOTO BBIIlIe TeMIlepaTyphl IJaBieHUs cBUHIIA. Ha moctatouHo
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0OJIBIIIOM YIaJIeHWM OT 3Be3[bl TeMIlepaTypa IJaHeT OyaeT ciauiiKoMm Hu3Koi. Henerko
cebe MpencTaBUTh, HApUMeEp, XU3Hb Ha YpaHe u HemnrtyHe, TemmepaTypa MOBepXHOCTEMH
koTopeix — 200 °C. Henb3st, omHako, HEIOOICHMBAThb OTPOMHYIO IIPUCIIOCOOJISIEMOCTD
(«amanTanuio») XUBBIX OPraHM3MOB K HEOJArompusTHBIM YCIOBUSM BHEIIHEH CPEbl.
Crnenyer elie 3aMeTUTb, YTO JJIsI XKU3HENESATEIbHOCTU OPraHU3MOB 3HAUMTENIBHO «OIac-
Hee» OYeHb BBICOKME TeMIIepaTypbl, YeM HU3KMe, TaK KaK MpocTeiflliie BUIbI BUPYCOB
1 0aKTepuil MOTYT, KaK M3BECTHO, HAXOAUTHCS B COCTOSIHUM aHabuo3a MpU TemIeparype,
0IM3KOi K abCONIIOTHOMY HYJIIO.

Temmeparypa TUIaHeThl OIpeneNsieTcsl TpeXae BCero KOJMYECTBOM W3JIYYEeHHUS OT
3Be3/bl, MANAONIMM Ha €IWHUILY IJIOIIAAU ee MOBEPXHOCTU 3a eAuHUIy BpeMmeHu. [lo
9TOl MPUYMHE pa3Mepbl «30H OOMTAEMOCTW» IS Pa3HBIX 3Be3l pasiuyHbl. OHU TeM
0oJbIlle, YeM BbIIIE CBETUMOCTb 3BE3Ibl, T. €, 4eM 0ojiee «paHHUM» SIBISIETCS €€ CIeK-
TpaJIbHBIA  KJ1acc.

Y KpacHBIX KapJIMKOB CIEKTpaJibHOro kKjacca M, a Takxe MO3IHUX TMOAKIACCOB
K BHewHuii pagnyc «30Hb OOUTAEMOCTU» CTAHOBUTCS OY€Hb MaJeHbKMM, MEHbIlE, Ha-
npuMep, panumyca opoUTHl «Hamero» Mepkypusi. [1oaToMy BeposSTHOCTH TOTO, YTO XOTS
OBl OIlHA U3 TUIAHET, OOpalIAIOIIMXCS BOKPYT TaKUX KapJUKOB KPAaCHBIX 3BE3]l, HAXOAUTCS
B Mpeleax «30Hbl 00MTaeMOCTH», KaK MOXHO AymaTh, HeBenuka. Creayer, oiHaKko, 3a-
METUTh, YTO TIJIAHETHBIE CUCTEMbl, OKPYXaloUlUe 3BE3bl, MOTYT 1O CBOUM XapaKTepHu-
CTUKAM 3HAYMTEJbHO OTIMYATHCS OT €AVMHCTBEHHON MJIAHETHOW CUCTEMBbI, KOTOPYIO MbI
rmoka 3HaeM,— Hanieit CoJlHeUHO# cucteMbl. B 4acTHOCTH, He MCKIIOYEHO, YTO BOKPYT
KPacCHBIX KapJMKOBBIX 3BE3/l IJIAHEThl MOTYT O0pAIIaThCs 1O CPABHUTEIbHO HEOOIBIIUM
opouTaM.

Ecnu cnenath BecbMa <«ONMTMMMCTHYECKOE» TPEAIONOXEHUE, UYTO TUIAHEThl, Ha KO-
TOPBIX BO3MOXHa XW3Hb, UMEIOTCS Y BCEX 3Be3[] IJIABHOW MOCJIEN0BATEIbHOCTH, CIEK-
TpajbHbIe KJIACCHI KOTOPHIX Oojiee «mmo3mHue», dyeM FS5, m Oonee «panHue», dem K5, T0
okaxeTcs, 4To Juinb 1—2% Bcex 3Be3n B [amakTUKe MOTYT OBITHh «OOMTaeMbI».
YuuteiBasi, 4TO YMCIO BCEX 3BE3l B Halleil 3Be3nHON cucteme oKojo 150 mipm, Mbl
MPUXOAUM K JTOBOJIBHO «yTEIIUTEIbHOMY» BBIBOAY: IO KpaiiHeW Mepe y MuJIuapjaa
3Be3/ Hamleil [amakTUKM MOTYT OBITh TJIAHETHBIE CUCTEMbI, HAa KOTOPBIX B MP U H -
LM e BO3MOXHA XW3Hb.

HyxHo, BripoueM, CYUTATHCS C €llle OAHUM 00CTOSATEeNbCTBOM. Kak M3BECTHO, OKOJIO
TOJIOBUHBI BCEX 3BE31 BXOAMT B COCTaB KpaTHbIX cucteM. [lpeactaBum cebe TaaHETy
B CUCTeMe JIBOIHOIi 3Be3/bl. BooOie roBopsi, ee opOuTa OymeT NOBOJBHO CIOXHOW He-
3aMKHYTOI KpUBOU. BbluucieHMe XapaKTEepUCTUK TaKOW OpOUTHI MpeNcTaBisieT IOCTa-
TOYHO TPYIHYI0 MaTeMaTUYECKYIO 3a/auy. DTO TaK Ha3blBaeMasi «OTpaHUYEHHas» 3a1avya
Tpex Ten. [lo cpaBHeHUIO ¢ oOwIell 3amaueit 0 NIBUXKEHUM TPeX Tes, B3AUMHO TPUTS!IU-
BalLIMXCs N0 3aKOHY HbIOTOHA, «orpaHUYeHHas» 3ajaya Mpolie, Tak Kak Macca Iia-
HEThl HUYTOXHA IO CPaBHEHWIO CO 3Be3JaMM M HE OKa3blBaeT BAMSHUS Ha JABUXKEHME
3Be3I.

JIBurasichb 1Mo CBoeil CJIOXHOI opOuTe, TUIaHETa BpeMeHaMu MOXeT MpUOIUXKaTbhCs
K OIHOW M3 3Be3/ Ha HEOOJIbIINE PACCTOSHUS, a BpEMEeHAMM YIalsIThbCsl OT 3BE3/ OUYECHb
naneko. B cooTBeTCTBMM C 3TUM TeMmIiepaTypa IMOBEPXHOCTU IJIAHEThl OydeT MeEHSIThCS
B HEIOMYCTUMBIX Ui BOSHUKHOBEHMS W DPa3BUTUS XU3HU Tpenenax. [loaromy BHauane
CYMTAU, YTO OKOJIO KPaTHBIX 3Be3l HE MOTYT ObITh oOMTaeMble MiaaHeThl. Ho cBblile
30 ner wnaszax Cy IllyxyaHr mepecMOoTpesl 3TOT BONPOC M [MoKasaja, 4YTO
B OTAEJBHBIX CIydasiX MOXET ObITh Takoe ABMXEHUE TJIAHET 1O MEePUOJUYECKUM Op-
OuTam, Mpu KOTOPOM TeMIlepaTypa UX MOBEPXHOCTEN MEHSETCS B HJOMYCTUMBIX s pa3-
.BUTUSI XXU3HU Tipeaenax. [JJist 3Toro Hy>HO, YTOObl OTHOCUTEJIbHbIE OPOUTHI 3Be311 OB
O6m3kM K KpyroBbiM. Ha puc. 50 mpuBeneHbl ce4eHUs TIOCKOCTbIO HEKOTOPBIX «KPUTHUYE-
CKHUX MTOBEPXHOCTE!» B OTpaHUYEHHOI 3a1aue Tpex Te. [leprnoanvyeckue opoOMTHI NIJIAHET,
JIOTIyCKaloIle pa3BUTHE XKU3HU, JieXaT JTMOO BHYTPU TOBEPXHOCTH, TPOXOISIIEH yepes
L,, mu6o cHapyXu MOBEPXHOCTH, poxonsiuei yepes L, Eciau Maccel o6enx 3Be3 onuHa-
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KOBBI, TO BHYTPU MOBEPXHOCTHU, NPOXoAsiieil yepe3 L, opOUTHI, MoaxoAsIIMe 1S pa3BU-
THSI XU3HU, OYyIYyT CYNIeCTBOBATh MpPM YCIOBUH, YTO PACCTOSTHME MEXIYy 3Be3daMu a >
>2/'"* (a BblpaXeHO B aCTPOHOMUYECKUX EIMHULAX), [He / — CBETUMOCTb KaXIOoil U3
3se3 (B emmHMuax ceetumoctd ComHua). Korma a cramer 6Gonbmre 1372, xaxayio us
KOMITOHEHT JIBOIHOM CHCTeMBI MOXHO pacCMaTpHUBaTh IJIs MHTepecylollleil Hac 3amauu
KaK OTMHOYHYIO 3Be31y.

3aMeTHM, YTO Y MHOTHX JIBOWHBIX CHUCTEM pacCTOSTHME MEXIy KOMIIOHEHTaMU Tipe-
BOCXOJUT 3TO «KpUTHYECKoe» 3HaUeHue. CaenoBaTeIbHO, B MPUHIIMIIE BOKPYT TOCTATOYHO
yIaleHHbIX APYT OT ApPYra KOMIIOHEHT IBOWHOI
CUCTEMBI, ABUXKYIIMXCS 110 TOYTH KPYrOBOI OpOK-
Te, BO3MOXHO HajJW4yhe OOMTaeMBbIX TUIaHeT. B
cllyyae, KOrga KOMIIOHEHTbI JIBOWHON CHUCTEMBI
JIOCTaTOYHO OJIM3KKM APYT K APYTY, MOAXOASIINE
MepruoaNYeCKre OPOUTHI MOTYT OBITh BHE MOBEPX-
HocTH, npoxoasieit yepes L, (puc. 50). Kak mo-
KaspiBatoT BeiuuciaeHuss Cy IllyxyaHra, mpu paB-
HBIX MaccaX KOMITOHEHT JBOWHON CHCTEMBI Op-
OWTBI, TOAXOASIINE TSI BOBHUKHOBEHUS U pa3By-
THUS XU3HU, MOTYT OBITh IIPU YCJIOBUU, UYTO a <
< 0,4/”*. Takxum 06pa3oM, B obJacTU 3HAYEHUIL
21" >a > 0,4/ uckiovaercsi BO3MOXHOCTD CY-
IIECTBOBAHMWsI OOWUTAEMBIX TIJIaHET.

AHAJTOTHYHbBIE PE3YNBTATBl MOXHO MOJYYHUTh
MyTeM BBIYMCJICHUS U IJIs1 Oojiee oOlIero ciyyas,
KOTJa Macchl KOMIIOHEHT JBOMHOW CHUCTEMBI He
paBHbl. TakuM 00pa3oM, MBI JOJKXHBI CleaTh
BBIBOJI, YTO U B KPATHBIX 3BE3IHBLIX CUCTEMAX, B
MPUHIKIE MOTYT OBITh TTAHETHI, TEMITEPATYPHBIE YCIOBUS Ha KOTOPBIX HE MCKITIOYAIOT
BO3MOXHOCTU BO3HMKHOBEHHS W pa3BUTUs Xu3HU. Clemyer, 0MHAKO, OTMETUTh, YTO
BEPOSATHOCTh CYIIECTBOBAHUSI TaKMX TUTAHET OKOJO OXMHOYHBIX 3B€3l 3HAYMUTETbHO
BhIlIe. BrpoyeM, BO3MOXHO, 4YTO 00pa3oBaHWe KpaTHHIX 3Be3d | IJIaHET CYThb
TIPOLIECCHI, B3AaMMHO UCKJII0YAIoNIue ApYyT Apyra.

JInsg oleHKU KOMMYecTBa 3Be3d B [amakTuKe, BOKPYT KOTOPBIX, KaK MOXHO Ioja-
rath, 00OpaInalnTcs oOUTaeMble TUTAHETHI, yYeT KPATHHIX 3Be3] He MMeeT, KOHEYHO, Cepb-
€3HOTr0 3HaYeHMs, TaK KaK MbI eIBa MOXeM Ipybo OIEHUTh TOJNBKO MOPSAAOK 3TOM Be-
mnunns. [Tpu Takux pacdyetax KoddoduiumeHt 1,5 — 2 He urpaet poau. pyroe meimo, Korma
peub UIET O BEPOATHOCTU CYIIECTBOBAHUSI OOMTAEMBIX IUTAHET B KaKO-HUOYIL COBEp-
MeHHO OTpeieIeHHO KpaTHOM cUCTeMe, TT0 TeM WM MHBIM MPUYMHAM MpeacTaBIsiomen
IJ1s1 Hac uHTepec. Hampumep, omHa u3 Gaukalmux 3Be3q — a IleHTaBpa — KpaTHas Cu-
creMa. EcTecTBEHHO, YTO BOMPOC O BO3MOXHOM HaJWYMKM B 3TOM CHUCTeME OOUTaeMBIX
MJIaHET MPEICTaBJIseT AJsl Hac 0COObI MHTEpec.

a lleHTaBpa sIBisIeTCST TpOMHO# cuctemoii. OTHOCHTeNbHass OopOMTa ABYX HamboJjee
MAaCCUBHBIX KOMIIOHEHT 3TOI CHCTEMBbI — JJIIMIIC C OONBIION TMONyoChlo, paBHOM 23,4
ACTPOHOMUYECKOW eMMHUIIBI, ¥ C TOBOJbHO 3HAUYUTENbHBIM 3KcIeHTpucuTeToM: 0,52. Ta-
KUM 00pa3oM, pacCTOSTHIE MeXIy ABYMS TJIaBHBIMU KOMITOHEHTaMU JOCTaTOYHO BEJIUKO,
9YTO6OBI BOKPYT KaXIOW M3 HUX MOTJIM CYIIeCTBOBATH MOAXOISIINE TUTAHETHbIE TIEPHOIN-
yeckne OpOUTH (cM. BhIle). OMHAKO 0OJbINAs BeJUYNHA SKCIEHTPUCUTETA 3BE3IHBIX Op-
OuT TpedyeT IJIsg 3TOrO ciayyas CIelMalibHOTO paccMOTpeHUs (HamOMHMM, YTO TpUBE-
IeHHble pe3ynbTaThl BeiuucaeHunit Cy IlyxyaHTa oTHOCSTCS K CIydaio KpYyroBHIX OpOUT
KOMTIOHEHT ABOWHO# cuctembl). HykHo, BpouyeM, 3aMeTHTh, 4TO cucTeMa a LleHTaBpa,
MOo-BUANMOMY, CPAaBHUTEJIbHO Moyoasi. Bxonsiiue B Hee 3Be3lbl, BOBMOXHO, €Illie He
«Ccelu» Ha TJaBHYIO TOCJeN0BaTeNbHOCTh. [103TOMY MaloBEpOSITHO, YTO TaM MOTYT
OBITh MIAHETHI JaXe ¢ MPUMUTUBHBIMU (OPMAMU XKU3HU.

——

Pue. 50, O6aacts «baar onpustibLixn iaHes
aux opbur B aBoitHol cncreme
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Ha puc. 51 npuBeneHa ¢ortorpacdusi mpocTpaHCTBEHHON MoAenu OJMXKaWIIux
okpectHocTeil CoHEUHO# cucTeMbl. B cooTBeTcTBylOIIeM MaciiTabe u3odpaxeHa cdepa
paguycom B 5 mk (16,3 cBeroBoro roma), mpuyem CoOJIHIIE HAXOOUTCS B €€ ILEHTpE.
Kaxnpiit TeMHBIN 11apuK 3Toi cepbl MpeacTaBisieT coboil 3Be3ny. OTHOCUTENbHOE MPO-
CTPaHCTBEHHOE PACTOJOXEHNE 3BE3/l COOTBETCTBYET NeiicTBUTeNbHOMY. Ccepa BbIMOHE-
Ha M3 TUIeKCUIaca U uMeeT auaMeTp okoso 130 cM, Tak 4TO B 3TOM MaciuTabe OauH
CBETOBOI1 rof paBeH 4 cM. Pa3mepsl mapuKoB, CAeJaHHBIX U3 AepeBa, MPUOJU3UTEIbHO
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COOTBETCTBYIOT CBETHMOCTSIM COOTBETCTBYIOLIMX 3Be3l. Bcero BHyTpu 3Toit cepbl Haxo-
naTcst 53 3Be3abl (CuMTasi 3BE3Mbl, BXOMSIIME B COCTaB KpaTHBIX cucteM). CripaBa BHU3Y
ot CoJiHIIa HAXOAUTCSI caMasi spkas 3Be3na Ha Hebe — Cupuyc. PsmoM ¢ HUM BUAEH ero
KPOXOTHBI# CITyTHUK — Genblit Kapiauk. CrpaBa BBepxy oT CoJiHIIa BUAHA Apyras sipkas
3Be3na — [IpoluoH. Y Hee CIyTHUK — TakxXe Oelblii Kapauk. SIpkas 3Be3aa cieBa OT LeH-
Tpa — AsnbTaup. Bce 2Tu 3Be3nbl UMEIOT CIIeKTpajbHble KJIacchl, Oojiee paHHuUe, yeM FS5.
IMosToMy, coriacHO Halieid OCHOBHOM TMIIOTe3¢, BOKDPYI HHUX HEJIb3sg OXHUIAThb OOM-
TaeMbIX TJIAHETHBIX CUCTEM. BOJBIIMHCTBO 3B€3/1 BHYTPH 3TO# cepbl — KpacHbBIE KapJiu-
KU HU3KOM cBeTuMOocTH. He cuutas Hamero ColiHIIa, TOIBKO TPY 3Be3[bl U3 53 ymoBie-
TBOPSIOT C(HOPMYJIMPOBAHHBIM YCIOBUSIM (T.e. OHM MMEIOT CIEKTpaJbHble KJIacChl
Mexny FS u K5 u gBnsiioTcs omuMHOYHBIMM). DTO 3Be3nbl ¢ DpuiaHa, t Kuta u
e Wupeina.

IMpoBeneHHBIIA ceifuac aHaIM3 MOJIEIM, M300paXXeHHON Ha puc. 51, HaTJISIAHO IEMOH-
CTPUPYET, 4TO TOJBKO HECKOJBKO TPOLICHTOB 3Be3d MOTYT MMETh (HO, KOHEYHO, OT-
HIOJb HEe 00S13aTEeJIbHO J OJIX H bl MMETh) oOMTaeMble IutaHeThl. CienyeT, OIHAKO, €lle
pa3 MOAYEpPKHYTb, YTO B HACTOSIIEe BpeMs Mbl HE MOXEM UCKIYUTh KpacHbIe
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KapJUKOBbIE 3Be3/Ibl (KOTOPbIE COCTABISIOT MOAABsSIONIEe OONBIIMHCTBO BCEX 3BE3M) U3
yucja BO3MOXHBIX 04aroB XU3HU Bo BceneHHOi (cM. BbIle) *).

Kak yxe momyepkuBanoch, Ijisl pa3BUTHSI XU3HU Ha KaKOW-HUOYIb MjaHeTe He0OXO0-
IMMO, 4TOOBI TeMmepaTypa TOCIEeOHE HaxXOAUIach B OMPEIEJCHHBIX TOMYyCTUMBIX
npeaenax. OTUM TpeOOBaHUEM OMpEIENSIOTCS pa3Mepbl U CaMO Hajluuue «30H oOuTae-
moct». Kpome TOro, HeoOXxomumo, YTOObl U3Jy4YeHUE 3BE3[Abl Ha  MPOTS-
XEHHM MHOTUX COT MUJUTMOHOB M Jaxe MWJIIUAPAOB JIET OCTAaBajJoCh MPUOJIU3UTEIBLHO
MOCTOSSHHBIM. Hampumep, oOMIMPHBINA Kacc MEPEeMEHHBIX 3BE3l, CBETUMOCTUA KOTOPBIX
CWJIBHO MEHSIIOTCS CO BpeMeHeM (4acTo TepMOAMYEcKH), AOJKEH ObITh MCKIIIOUEH U3
pPacCMOTPEHUSI.

OnHako moaaBisioliee OONBIIMHCTBO 3Be3J TJIaBHOM TOCAENOBATEIbHOCTH U3IY-
YaeT ¢ yOMBUTEIbHBIM TOCTOSTHCTBOM. Hampumep, cOrsTacHO Te€O0NOTrMYecKUM JaHHBIM,
cBeTMOCTh Hamero CosHIIa 3a MocjeaHne HeCKOJbKO MUJUIMAPJOB JIeT OCTaBajach Io-
CTOSTHHOUW C TOYHOCTHIO 10 HECKOJBKUX NECITKOB MpolieHToB. [lo-BunumMomy, Takoe mo-
CTOSTHCTBO CBETMMOCTH €CTh 00Illlee CBOWUCTBO OOJBIIMHCTBA 3BE3[ TJIABHOW MOCIeq0Ba-
TeJbHOCTU. TakuMm 006pa3oM, BaXHOE YCIOBUE MOCTOSTHCTBA CBETMMOCTH 3BE3bl — IIEH-
Tpa MJIAHETHOW CUCTEMBI — MOYTH BO BCEX CIydyasiX YAOBIETBOPSIETCSI, BO BCIKOM CIydae,
€cliu peyb MIAET O 3Be3laX C Maccoil, OJIM3KOW K COJTHEUHOMU.

MBI 10BOJTBHO MOAPOOHO PACCMOTPENM TEeMIEepaTypHbIE YCIOBUS, MPU KOTOPBIX
BO3MOXHO BO3HUKHOBEHUE U Pa3BUTHE XU3HU HA TOW WMJIW WHOU IMJaHeTe, HO 3TU YCJO-
BUs, KOHEYHO, He eIMHCTBeHHBbIe. OUeHb BaKHOE 3HaUeHHUE ISl paccMaTpUBaeMOil HaMu
npo0seMbl UMEIOT Macca oOpa3oBaBllIelicd KaKMM-IM00 CITIOCOOOM TIJIAHETHl U XUMUUE-
ckuil coctaB ee atmocdephl. [lo-BuaumMomy, 3TH ABe MepBOHAYaJbHbIE XapaKTEePUCTUKU
TUTAaHETHl He SIBISIOTCS He3aBUCUMBIMU. PaccMoTpum criepBa ciydail, korga macca obpa-
30BaBIIEiiCs MIAHETHI HeBeJIMKa. MoJIeKYJIbl M aTOMBI B BEPXHUX CI0SIX aTOMC(EPEI, TIe ee
TUIOTHOCTh HU3KAa, IBUTAIOTCS C Pa3JIUYHBIMU CKOPOCTSIMU. YacTh U3 HUX UMEET CKOPOCTb,
MPEBBIIAIONIYI0O «BTOPYI0 KOCMMYECKYID CKOPOCTb» (aCTPOHOMBI HAa3bIBAIOT 3TY CKO-
poCTb «IMapaboJinyecKoii»), W OymeT OecTpensTCTBEHHO YXOAMThb 3a TpEeAesbl TUTAHETHI.
BTOT Mpoliecc, 10 HEKOTOPOU CTENeHN HAMTOMUHAIOIIUI UCTIapeHUe, HAa3bIBACTCS «IMCCH-
mauueit». O4eBUAHO, 3GbGeKTUBHAS OMCCUIIALNS MOXET IMPOUCXOIUTH TaM, THe IUIOT-
HOCTb aTMOC(epbl HACTOIBLKO HU3Ka, YTO «yCKOJIb3aloIle» aTOMbI YK€ He MCIBIThIBAIOT
CTOJTKHOBEHUI ¢ ApyruMu atomaMu. Eciu Obl Takue CTOJKHOBEHUSI MUMEIU MECTO, TO
OHU MOTJIM OBl U3MEHWUTh BEIUYMHY U HAIMpaBIeHUE CKOPOCTU YCKOJb3AMOIIUX aTOMOB,
YTO MPEMSTCTBOBAIO OB AUCCUTIALIUU.

HNuccunanus MIaHEeTHBIX aTMOchep MPOUCXOMUT HETPEPBIBHO, TaK KakK BCEraa Haii-
JEeTCS HEKOTOPOe KOJMYECTBO MOJIEKYJ (AaTOMOB), KOTOpbIE TTPU JaHHOW TeMIlepaType ar-
Mocdepsl IMEIOT CKOPOCTH, HallpaBlIeHHEBIE «BBEPX» U IPEBOCXOAIINE MapaboInIecKylo.
OnHako mjisl pa3HbIX Ta30B JOJIS TMCCUMMPYIOIIUX YacTUll OyaeT pa3inuvHoil. bosbiie
BCEro OHa JUIS IETKMX Ta30B — Bopoposa u rejausi. Camo coboii pazymeeTcs, 4YTO KOJIuue-
CTBO TMCCUMUPYIOUINX YACTUIl 3aBUCUT, U MPUTOM OYEHb YYBCTBUTEIbHO, OT TeMIlepa-
Typbl aTMOCGhepbl Ha TeX BBICOTAX,- TJ€ MPOWCXOAUT AUCCUTAIUS.

MatemaTuyeckast Teopusi AMCCUNAIMU TUIAHETHBIX aTMOc(ep BIEpBbIE OblIa pa3BU-
Ta B Hayajie 3TOr0 BeKa aHTJIMICKUM acTpoHOMOM JI’KMHCOM (aBTOpPOM M3BECTHOI KoC-
MOJIOTHYECKOI TUIIOTE3HI, CM. TJI. 9). B manpHeiimem oHa OblIa YCOBEPIIEHCTBOBaHA TPY-
JOaMU psiia yIeHBIX, B YaCTHOCTH, aMepUKaHCKUM acTpodusukom Jlaiimanom Crnuruepom
¥ aBTOPOM 3TO#l KHUTU. KojauuecTBO aTOMOB, ycKoJjb3aloolnux u3 arMocdepsl 3a 1 c,
naetcd ciaenywouein Gopmynoit: ;

4nR2 | /3kT GmM  —GmM
= e KTy o,

Ver | m kR,

L

*) CnemyeT, 0OIHAKO, OTMETUTb, YTO OTPOMHOE OOJNBIIMHCTBO KPAaCHBIX KapiMKOB 00MafaioT
BBICOKO# aKTHMBHOCTBIO (3TO TaK Ha3biBaeMble «3Be3mbl THHma UV Kuta») 4To MCKIOYaeT, MO-BHIM-
MOMY, BO3MOXHOCTb Pa3BHTHS XM3HM B HMX OKDPECTHOCTSX.
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rae R, — pamuyc rianetsl, G = 6.1 * 10 * — n3BecTHas MOCTOAHHAS B 3aKOHE BCEMMPHOTO
TaroTeHus, T— TeMmepatypa aTMocepsl Ha YpOBHE, TJle TUCCUTIALINS CTAHOBUTCS CYIIE-

CTBEHHOW, m — Macca artoMma, M — Macca TmaHeTwl, e =2,718... — ocHOBaHMe HaTy-
panbHbIx Jlorapudmos, k — mocrosiHHast bonbliMaHa, n, — ITUIOTHOCTb Ha YpOBHE Yy0e-
TaHus.

U3 sroit dopMmynbl cieayeT, YTo Bech BOAOPOJ, HAXOMSAIIMICS B HACTOSIIEe BpeMs
B 3eMHOi1 aTMocdepe, TOJIKEH «yCKOJIb3HYThb» B MEXIUIAHETHOE MPOCTPAHCTBO 3a OYEHb
Majioe BpeMsi — TIOpsiIKa HecKOJIbKUX JieT *). Ecnmu Obl He MOCTOSIHHOE TOCTYIJIEHUE BO-
nopona B atMocdepy, TJaBHBIM 00pa3oM M3-3a MCMapeHUss MUPOBOTO OKeaHa, BOIOpOAa
B aTMocdepe Hallleil TjlaHeThl He ObLIO Obl COBCEM.

M3 dopmynsl BUAHO, YTO CKOPOCTb AMCCUTIALIMU CUJIBHO 3aBUCUT OT Macchl Iuia-
HeTbl. DTO U MOHATHO. Bexb mpu Manoii Macce mapaGosnuyeckasi CKOPOCTh OyleT HeBelu-
Ka, TTIO3TOMY 3HAYUTEJbHAs 4acTb aTOMOB M MOJIeKYJ OyIeT MUMeTb CKOPOCTb, TNPEBbI-
matolyo napadonuyeckyro. Hanpumep, y JlyHbl, Macca kotopoit B 81 pa3 MeHblle
3eMHO#1, a paguyc 6au3ok K 1700 kM, nmapadojnyeckasi CKOPOCTb COCTABJISIET BCETO JUUIb
24 xM/c. IlosToMy nmaxe CpaBHUTENbHO TsKeJible ra3bl JIyHa Ha TPOTSIXXKEHUU CBOEit
«KOCMMYECKOI» MCTOPUU yIepXaThb He Morjia. OTO OOBSICHSET OTCYTCTBUE aTMOchepbl
Ha HallleM CIyTHUKe. MepKypuil TakxXe JIUIIEH CKOJbKO-HUOYIb MJIOTHON arMochepsl.

<> BnpoueM, HelaBHO TP HAOJIOACHUSX CIeKTpa MepKypusi ¢ BHICOKUM paszpe-
KEHUEM OOHApyXXWIM, YTO OH MMEEeT 4Ype3BblYallHO pa3pekeHHyo arMocdepy, cocTosi-
LIyI0 TJaBHBIM 00pa3oM W3 aTOMOB Harpus. <>

Takum oOpa3oMm, YyTOOBl Ha TUIAHETE MOTJIa BOSHUKHYTh M Pa3BUBATHCS XU3Hb, €€
Macca He J0JIKHa ObITh CIMIIKOM MajleHbKoil. C npyroil CTOPOHBI, CIUIIKOM OOJbllas
Macca TUIaHEThl TakKXe SIBJsieTcsl HebJaronpusTHbIM ¢dakTopoM. [lnaHeTsl, Macchl KO-
TOPBIX JOCTATOYHO BEJUKU (Hampumep, OJM3KM K MaccaM TjIaHeT-TuraHtoB KOmutepa
u CarypHa), MOJHOCTBHIO YAEPXMBAIOT CBOIO TMEpBOHAayalbHYIO aTtMochepy. Orta «mep-
BOOBITHAsI» aTMocdepa MoJkKHa ObITh OYeHb Oorara BOJOPOIOM, TaK KakK TepBOHaYaslb-
Hasl cpefa, U3 KOTOpOii 00pa3oBajMCh TMJIAHETHI, UMeIa MPUMEPHO TOT XK€ XUMUYECKU it
COCTaB, YTO W 3BE3/Ibl, KOTOPbIe B OCHOBHOM COCTOSIT M3 Bojopoja u reaus. Eciu niane-
ra coxpaHuja «II€pBOHAYaJbHbBI» COCTAB Cpelbl, U3 KOTOPO OHa 0Opa3oBanach, €€ BO-
JOPOHO-TeIMeBast aTMocdepa 10JKHa ObITh OYeHb MIOTHOM. MCKITIOUUTENBbHO TIOTHOM
BOIOPOJHO-TeNMEBON aTMocdepoil obnagaloT rmiaHeThl-ruranTel FOmurep u CatypH.
Mp&I yXe mogdepKuBaaud B TJ1. §, 9YTO eclii OB Macchl IutaHeT OblIM B 5— 10 pa3 Gojblie,
yeM y lOnurepa, oHU yXe MPUHIMIIUAIBHO HE OTJIUYAIUCH Obl OT KapJMKOBBIX 3BE3.I.
Pan aBTopoB (Hampumep, akamemuk B. I'. deceHKOB) cuMTany, 4To Mpu OOJBIIOM OOM-
JINY BOJIOPO/ia 0OpPa30BaBIIIMECS HA €r0 OCHOBE XUMUYECKUE COEIUHEHUS: aMMUAK, METaH
U Jpyrue — UCKIIOYAIT BO3MOXHOCTh 00pa3oBaHUs XWBOW CyOCTaHIMM, TaK KakK 3TO
JOBOJIBHO SIIOBUTHIE ra3bl. Bripouem, Takoe yTBepXIeHUE He SIBISETCS OECCIOPHBIM, U
B HACTosIee BpeMSI BOBMOXHOCTb CYIIECTBOBAHUSI MPUMUTUBHBIX (DOPM XKU3HU Ha 0OJIb-
mux T1uiaHetax CoOJHEYHOW CHUCTEMbI, B TMPUHIIUIE HEJb3s TMOJHOCTbIO HCKIIOYATh
(cm. 1. 17). Tak wiam mHadve, IJIST TOrO YTOOBI Ha IIaHETAaX MOIJIa BO3HUKHYTh M Pa3BU-
BaTbCs KU3Hb, UX MACCHI JOJIKHBI ObITh OTPAaHUYEHBI KaK CBEPXY, Tak U cHu3y. [lo-Buau-
MOMY, HUWXHSS TpaHMIIA BO3MOXHOI MacChl TaKOil TUIAHEThl OJIM3Ka K HECKOJbKUM CO-
TBIM Macchl 3eMJIM, a BEpXHSS B JECSITKM pa3 MPeBOCXOAUT 3eMHYyw. Kak Bumum,
Tpeie/ibl  BOBMOXHBIX MacC TUIAHET, TPUTOAHBIX [JIs KM3HU, JOCTATOYHO IIHMPOKMU.

Te Borpochl, KOTOpblE MBI Ceifuac 3aTPOHYJM, TECHO MEPETIeTalnTCs C OCHOBHBIMU
npobJieMaMM TJIAHETHOM KOCMOTOHMM M TPEeXe BCEro ¢ MOHMMaHMEM CaMOro PaHHEero
rnepuoja 3eMy U TIaHeT. Mbl yxe nmoauepkuBaiiy B 1. 10, 4To moka COCTOSIHUME TJIaHeT-
HOMl KOCMOTOHUU TaKOBO, YTO €Ille HEe CYIIeCTBYET ONpeAeJeHHbIX OTBETOB Ha BCE BO3HU-
Kalolue BaxKHbIE BOMPOCH. MOXHO BbICKa3aTh TOJbKO HECKOJIbKO 3aMeYaHU caMoro
obmiero xapakrtepa. Henb3s cuutarh, 4TO TMepBOHAYaJIbHBI CTYCTOK MaTepuu, yIepXu-

*) Tlpu 9TOM YYMTBIBAaETCH, YTO TeMIepaTypa 3eMHOM aTMocdepbl Ha BBICOTE YPOBHS JIMCCH-
manun ( ~ 500 kM) okomo 1500 K.
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BaeMBblif CHJIO B3aMMHOTO TSATOTEHHUS COCTABJISIOIIAX €r0 aTOMOB W MOJIEKYJ, M3 KOTO-
pOTO BIOCNENCTBAU 00pa3oBasach 3eMJis, UMell XMMIYECKWi cocTaB TaKoi xe, Kak Coi-
HIle W 3BE3IbI, T. €. OBUI TaK Xe OOrat BOAOPOIOM M TeieM. MOXHO TOKa3aTh, YTO
HUKakas JAMCCUTAIIMS He B COCTOSHUU <«OTCOPTUPOBATb» U3 TAaKOrO CrycTKa BOIOPON
n renuit. Konb cKOpo 3TO Tak, Mbl JOJKHBI CHeNaTh BBIBOA, 4TO 3eMJs, TaK e Kak
U Ipyrue «BHYTpeHHUE» IIaHEThl, 00pa3oBajach M3 BELIECTBA, OEAHOr0 BOAOPOAOM
u renreM. TakuM BelleCTBOM MOTJIM OBITh MBUTMHKKM W MOJEKYJISIpPHBIE arperathl, obpa-
30BaBIIKMeCSd B MepBOHAYalbHOW TyMaHHOCTH. BMecTe ¢ TeM Ha CpaBHUTENBHO GOJBIINX
paccTossHusX oT CoNIHIIA yCNOBHMS OBLIM OJAroMpUSTHBL AJs1 00pa3oBaHUS JOBOJBHO
MaCCUBHBIX BOJOPOIHO-TENIMEBBIX KOHAEHCAIIMIA, KOTOPbIE BIOCIEACTBUU MPEBPATUINCDH
B GoNbIIve TUTaHETHl. [IJiT 3TOM CXeMbl TPYIHOCTHIO SIBISAETCA OOBSICHEHHE XUMHUUYECKOTO
coctaBa YpaHa u HenTyHa, KOTopble CpaBHUTEIbHO OefHBI BomopomoM u reiuwem. OO
9TOM MBI yXe roBopunu B T 10.

Bo BcsikoM ciyvae, MO-BUAMMOMY, He ClydaiiHa cpaBHMTEIbHast 0J1130cTh K COTHIY
MJIaHeT 3eMHOM I'PYNIBI U 3HAYUTENbHAsT YAaJeHHOCTb OT HEro 0ONbIIUX IMiaHeT. OTcio-
Ia MBI MOXeM clelaTh BaXHBI BBIBOI: TO OOCTOSTENBCTBO, YTO TUTAHETHI, aTMOCHEpHI
KOTOPBIX B TMIPUHILKMITE TTPUTOAHBI JIsI BOSHUKHOBEHUSI ¥ PA3BUTHUS XKU3HU, HAXOASATCS
B CpaBHUTENbHOM Gnu3ocTut o7 CONHIIA, T. €. B «30HE OOUTAeMOCTH», SIBIISIETCS 3aKOHO-
MEPHBIM CJIENCTBHEM Tpollecca, MPUBOIAAMIETO K (POPMMPOBAHMIO TJIAHETHBIX CHCTEM.
D10, KOHEYHO, MOBHIIIAET BEPOITHOCTh TOTO, YTO Ha HEKOTOPBIX MJaHeTaX TaHHOW Ijia-
HETHOM CUCTEMBI MOXET BOSHUKHYTh U pa3BUBAThCcA XU3Hb. MTaK, pa3Hbie ycaoBUs (T0-
JIOXEHUE TIIAHETHl B «30HE OOUTAeMOCTW», TOAXOISAIIAs Macca ee M «OJIaroTpUsITHBIN»
XUMHYECKHU cOCTaB aTMOCGhEPHI) MOTYT BBITTOTHATHCS OMHOBPEMEHHO, T. €. He SABJISIOTCS
He3aBUCUMbBIMHU.

B aToit TaBe MBI pacCMOTpPETM HEKOTOPBIE YCIOBUS, HEOOXOAMMbIE IJIs1 BOSHUKHO-
BEHUS M Pa3BUTHUS XU3HU Ha TlaHeTax. OHM HOCAT cCaMbIil OOIIUI XapakTep U SABISIIOTCS,
€CIM MOXHO TaK BBIPAa3UThCSA, «aCTPOHOMUYECKUMU». PasymeeTcst, 4ToOB Ha KaKOW-HU-
OyIb TIaHeTe BO3ZHUKJIA XW3Hb, HEOOXOAMMO BBIMOJHEHME psda APYrux yciaosuil. Tak,
HampuMep, 04eHb BAXXHO, YTOOBI Ha TTIOBEPXHOCTH MJIaHEThl 00pa3oBaach KUIKasd 000104~
Ka — ruapocdepa. UMeroTcsi Bce 0CHOBAHUSA TOJIaraTh, YTO MepBOHAYaIbHBIE GOPMBI KU3HU
CKopee BCero MOTJIM BO3HUKHYTH B Bofie. Ho miist 06pa3oBaHus Ha MIaHETe TOCTATOYHO
MOIIHOM TUAPOCGhEPhl HYXHO, YTOOBI CYLIeCTBEHHAS YaCTh BOAOPO/A, HAXOASAIIETOCS B TOM
nepBOHAYaIbHOM MaTepuaie, U3 KOTOPOro obpa3oBajiach mjaHeTa, He ycrena AMCCUTIH-
poBaTh, a COEAMHUIACH C KUCIOPOAOM. DTO, KOHEUHO, HAKJIaAblBAaeT NOMOJTHUTENbHOE,
U TIPUTOM JOBOJBHO KECTKOE, YCIOBUE HA MAaccy TUIAaHETH, e PaliuyC M PacCTOSTHUE OT
MJaHeTHl 10 3Be3abl. Ha Ipyrom BakHOM YCIOBUHM (YPOBEHD XeCTKOW pagualiiu) Mbl He-
MHOTO OCTaHOBMMCS B Ta. 13.



12. O6 onpedenrerHuu FIOHIIINUSL <HCUSHEB>

Mpbl npoouiu Tenepb K caMOMY BaXHOMY M BMeCTe C TeM CaMOMY TpPYIHOMY BO-
Mpocy: KaKuM 00pa3oM M MpU KaKUX YCIOBUSX U3 HEXMBOTO BelllecTBa BOZHUKIIO XUBoOe?
ABTOp 3TOif KHUTM — acCTPOHOM, a He OMOoJor WU XUMUK. [103TOMY IIsi HEro 3TO OCO-
OeHHO TpYAHBI Bompoc. B mopsiake .«yTellleHUs:» MOXHO TOJbKO CKa3aTh, YTO BOOOIIE
9Ta BaxHeiimas mnpobjemMa COBPEMEHHOTO €CTECTBO3HAHMS .MOKa elle He pelleHa.
NmMeloTcst oTmenbHbIE, 4YacCTO BeCbMa OCTPOYMHBIE, TUIOTE3bl, MOAKpPEIJEHHBIE pa3-
JUYHBIMU XUMMYECKUMU M OMOXMMHUYECKUMU JabOpaTOPHBIMU 3KcnepuMeHTaMu. Her,
0JTHAKO, HUKAKO YBEPEHHOCTU, YTO COOTBETCTBYIOIIME PEaKIMM, HEKOTAA MPOUCXOIUB-
1IMe Ha Halleil niaHeTe, MMEHHO U TIPUBEJIU K BOSHUKHOBEHUIO XU3HU. CIUIIKOM CIOX-
Ha M TpyOHA 3Ta IpoOieMa, a yCIOBUS Ha «MOJIOHOI» 3eMiie M3BECTHBI HaM Jdalieko He
C TOJHOW JIOCTOBEPHOCTHIO.

KoHeuHo, mpu TaKoM MOJOXEHUM Belleil MOXHO ObLJIO Obl MPOCTO 00OWTH 3TOT BO-
npoc MoJiyaHueM. Mbl MOrJIM Obl IPUHSTH MPABIOTOJO0HYIO TMIIOTE3Y, YTO MPU TOAXO-
OSIUX YCIOBUSAX (0 KOTOPBIX peub lja B MPEeAbIAyIieil TaBe) B onpeneeHHbIe MepUoabl
pPa3BUTHUS TUIAHET HAa HUX KAKUM-TO HEU3BECTHBHIM HaM 00pa3oM BO3HUKAET XW3Hb.
[poiiast mOCTaTOYHO AOJNTUIA IBONIOLUMUOHHBIN MYyTh, 3Ta XM3Hb MOXET CTaTb Pa3yMHOIA.
Torma BO3HMKAeT KOMILIEKC WHTEPECHBIX BOIPOCOB, KOTOPHIM OyleT TMOCBSIEHA 4YacThb
3 o1oit KHUTU. MBI, OIHAKO, TAK HE MOCTYNMUM WU TOCTapaeMcs, XOTsl Obl B camoil oOreit
dbopme, nath mpeacTaBieHUEe O COBPEMEHHBIX B3TJIsIaX HAa MPOUCXOXIEHUE XU3HU. DTO
TeM GoJjiee BaXHO CleiaTh, YTO pPa3BUTHE OMOXMMUMU, OMO(DU3MKU U TEHETUKHU ceituac
UAET TAKUMM TeMIlaMHU, YTO JejaeT BIOJHE BO3MOXHBIM pelieHue «mpobiaembl Nol»
B OJM3KOM OyaylieMm.

Ipexne Bcero, Mbl JOJXHBI OMPENETUTh MOHSITUE «XKMBOE BELIECTBO». 3aMETUM, 4YTO
9TOT BOTIPOC SIBJISIETCS JajeKO He MPOCTbIM. MHOTUE aBTOPbI, HATIPUMED, OMpPEACHSIOT
KMBOE BEILECTBO KaK CJIOXHBIE MOJIEKYJSIpHbIe arperatbl — OeJKOBble Tena, obianato-
11e ynopsiioueHHbIM 0OMEHOM BelllecTB. B 4yacTHOCTH, TaKO# TOUKM 3pEHUS MPUIEPKU-
BaeTcs akageMuk A. M. OmapuH, MHOTO 3aHUMAaBIIUIiCA TMPOOIEMON MPOUCXOXKIAECHUS
KU3HU Ha 3emie.

KoHeuHo, 06MeH BelecTB €CTh CYIIeCTBEHHEHIINI aTpuOyT Xxu3Hu. OQHAKO BOMPOC
0 TOM, MOXHO JIM CBOJUTb CYIIHOCTb XKM3HU MpPeXe BCET0 K OOMEHY BELIECTB, SBJISECTCS
CMOpHbIM. Benb M B MHMpe HEXMBOro, HampuMmep, Y HEKOTOPBIX pacTBOPOB, HabMOmaeTCs
0oOMEH BEIIECTB B €ro mnpocTeiinux Gopmax.

B ocHOBe XM3HEAEATENIbHOCTU BCEX OPTaHM3MOB, HAUMHAS OT MPOCTEUINUX, JEXKUT
OUYeHb CJIOXHAas CUCTeMa B3aMMHO CBSI3aHHBIX XMMWYECKMX peakKIUil — KaK OKUCIU-
TeJbHbIX, TAK U BOCCTAHOBUTEJbHBIX. B 3TUX peaklMsX Y4acCTBYIOT MOJIEKYJbl OCJIKOB
U HYKJIEWUHOBBIX KUCJIOT, SIBISIIOLUIMXCS «MaTepUaJbHBIMU HOCUTENsIMU» Xu3Hu. Cyuile-
CTBEHHO, YTO HECMOTpSI Ha 0OYCJIOBJIEHHOE XMMUYECKUMU peakIMsIMU HETIPephIBHOE pa3-
pyLIEHUE BCEX CTPYKTYp B OpPraHU3Me, OHM JTOJDKHBI HETMPEPBIBHO BOCMPOU3BOJIUTHCH.
B ocHOBe Takoro BOCHPOM3BOACTBA JIEXKHUT CUHTE3 OEIKOB. DTOT CUHTE3 MPOUCXOIUT
B KJIeTKaX opraHusma mnpu nomoiuu HykiaenHoBbix kuciaoT JHK u PHK («ae3okcupudo-
HYKJIEMHOBasl» U <«pUOOHYKJIEMHOBas» KMUCIOTHI). bBeiku mnpeacraBisiior coboit ovyeHb
CIIOXHbBIE MAKPOMOJIEKY bl (aToMHast Macca 10 107). CTPYKTYpHBIMU 3eMEHTaMU GeIKOB
SIBJISIIOTCSL AMUHOKMCJIOTHI. XOTSl TOJHOE KOJUUYECTBO M3BECTHBIX OPraHUYECKOW XUMHUH
aMuHOKuUcaoT gocturaer ~ 100, Genku, oOpasywolue BCe OPTaHU3MbI, «HUCIIOJb3YIOT»
Tosibko 20 aMUHOKMCJIOT. Benku, ectecTBeHHO, 00JagalOT OYeHb CJIOXHOU CTPYKTYPOIA.
OCHOBOI CTPYKTYpbl Oejika SIBJISIETCS IOCJIEA0BAaTebHOCTh 00pa3yIUX €ro aMuHO-
KUCJIOT.

3HauuTeabHO 6oJjiee TMPOCTON CTPYKTYpOil 00J1a1atoT HYKJIEMHOBBIE KUCIOTHI. OHU
00pa3yloT JJMHHBIE MOJMMEpPHbIE e, 3JIEeMEHTaMU KOTOPBIX SBJISIOTCS HYKJI €O -
THU bl — COSOUHEHUS] a30TUCTOTO OCHOBaHUS, caxapa M ocrarka (GochopHON KHUCIOTHI.
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VY monekynsl IHK a3zotucteie ocHoBaHuUs (IypUHBI — aje-
HUH, TYaHWUH U MUPUMUJIUHBl — TUHUH, LIUTO3UH) MPUCOEIU-
HSIOTCS K caxapy Mo OJHOMY B pa3HO# mocieaoBa-
TENbHOCTH.

B 1953 r. anrnnuyanun @®. Kpuk u amepukanen . Yor-
COH C TMOMOUIbI0O PEHTTEHOCTPYKTYPHOTO aHaiu3a HallUIu
ctpoerure mosekynbnl JHK. Okaszanoch, 4To Kaxnas Takas
MoJieKyJa TpeAcTaBisieT co0Od [Be clMapeHHble HUTH, 3a-
KpyueHHBbIe B criupanu (cM. puc. 52). Kaxmas u3 3Tux HUTei
COEMHSIETCS C JPYroil BOJOPOAHBIMM  CBSI3SIMM, TPUYEM
Kaxjaas U3 Takux CBSI3ed MoMmapHO coequHseT 1100 aJeHUH
OJTHOU 11eMu C THMUHOM JIPYroii, 1u60 ryaHuH ¢ LUTO3UHOM.
OtkpoiTue Kpuka u Yorcona, 6eccriopHo, cilenyeT OTHECTH K
BEJMYANUIIMM HAayYHBIM AOCTUXEHMSM Hallero Beka, ubo 3To
OTKPBITHE CTalo0 (PYyHOIAMEHTOM MOJEKYyJISIpHOMN OHO-
JOTHUH.

Kax mokasanum pmanbHeiliMe HCCleI0BaHUS, OCHOBHOM
dyukuueir JHK sBnsercsa mepemaya Mo HacCIeACTBY IeHe-
THYECKOI MHGOPMALIMU, YTO SBASETCS OCHOBOM Xu3Hu. Ilpu
atoM MoJekynbl JHK wurpaior poip koma, mo «yKazaHUIO»
KOTOPOTrO TMPOUCXOASAT BCE CHUHTE3bl OEJKOBBIX MOJEKY]T B
KJeTKaX opraHu3Ma. OT0 OCHOBHOE 3HAaYeHME IBOMHON CIu-
panu IHK Bnepebie moHsn B 1954 r. I. A. TamoB — ToT
caMblil yuyeHblil, KoTopwlii B 1928 1. jman mepByl Teopuio
a-paM0aKTUBHOCTH,a B 1948 r. mpenjioXua Moneib «ropsi-
yeil BeeseHHOM» ¥ mpelcKaszan oTKpbIToe B 1965 T. «peuKro-
BOe M3IyuyeHue» (cM. T 7).

Beiure Mbl yxe oOpaTUIM BHUMaHME Ha TO, YTO B LEMHU
IOHK a3zoTucThie OCHOBaHMSI MPUCOEIMHSIOTCS K caxapaM B
caMoii pa3JIMYHOi IocienoBaTeJbHOCTU. B aToM Kaxymiemcs
Oecrnopsake nNelTAuBbIM yM I'. A. I'amMoBa ycMoTpen «mugp»,
«Kom». XoI ero paccyxaeHuil 6b1 TakuMm. Kak yxe roBopu-
JIOCh BbILIE, OCJIKM COCTOST U3 KOMOMHan it 20 aMUHOKUCIIOT,
a B IHK 4yepenyioTcss yeThipe a30TUCTHIX OCHOBaHus. Eciau
MpPEANOJOXUTh, UYTO KaXA0i aMUHOKUCIOTE COOTBETCTBYET
onmpeneneHHass KoMOuMHauusa (T.e. OINpelaeIeHHbII
MOPSAOK YepeloBaHMS) a30TUCThIX OCHOBAaHWM, TO Cpa3y xe
BUJHO, YTO KaXIOW aMUHOKMCJIOTE HE MOXET COOTBETCT-
BOBaTh COYETAHME U3 [ BYX TakKUX COEIUHEHUU, MO0 4YuCIO
COYETaHMI M3 YeThIpeX 3JEMEHTOB I10 ABa paBHO 16, Mexay
TeM, Kak yucio amMmuHokucaoT 20. CregoBaTelbHO, MU HHU -
MalJlbHOE€ YUCIO TAaKUX COUYETAHUI TOJKHO ObITH TPU a30-
TUCTBIX OCHOBAHUS U3 YEThIpeX. DTO JaeT YMCIO0 BO3ZMOXHBIX
KOMOMHAUMI 64, YTO 3HAYUTENBHO OOJbIIE YUCIA KMCIIOJIb-
3YEMbIX B XUBbIX 0€JKaX aMUHOKHUCIOT.

[
\

4
>

Pue. 52. Cxemu JHK
AHK npeacrasaser coboil
ABOHHYIO COMPRAL AHAME TPOM
I8—20 A. War yoi cnwpanu
paven 34 A, Caxapo-hoehar-
uue  murw JIHK  sxmosaior
8 cefa Takke ocTaten  foc-
hopHeil KHCHOTH 1 MOTeKYIL
cuxapa. K MonckynaM caxapa
NPHEPEIICHM MOJCEYIIWE ARYX
NYPHHOBEIX (AMCHHH I T YAHHE)
N ABYX NHPIMEARNOBMX (TH-
MM M IMTOIHH) ll‘ll(!lillllllii‘
NPEACTUBJICHHIX Ha CXEMEe
B BHAC «MOCTORR, CBAINBRIO-

wux wute JAHK, Bee mmoro-

o0pasue HACICICTBEHHLIX TTPH-

HAKOR ONPENefeTcs pasiin-

HBIMI KOMBUHALUAME  3THX
GMOCTO B

T'umotesa I'. A. T'amoBa mosyuuia Giectsiiee moAaTBepxaeHue B 1961 r. mocne ToH-
KMX 9KCIIEPUMEHTOB aMepMKaHCcKuX 0uoxumukoB HupenOepra u Matre. B utore mociue-
JIOBaBIllell 3a 3TUMM BKCIepUMEeHTaMU 00JbIION paboThl ObLT HaitmeH kom aas Bcex 20
aMuHokucior. Hanpumep, aMuHoKucioTe (GeHWJIaTaHUH COOTBETCTBYET <«TPUILIET» W3
Tpex ypauuyoB. OJHAaKO caMbIM MMOPa3UTENIbHBIM 0Ka3ajJoCh TO, YTO BCe 0€3 MCKI IO -
YEeHMUU OpraHu3Mbl, HauMHasg OT MPOCTECHIIMX CHHE-3€JCHBIX BOJOPOCIECH 10 YeaoBe-
Ka B CBOEH IKU3HENESTEJIbHOCTH HCIOJb3YIOT a0COMIOTHO OIMHAKOBBIA TeHEeTUYeCKUi

Kon!
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Kak mpeBpaiaercst 3aKkoaupoBaHHasi B BUJAE MOCAEA0BATEIbHOCTA a30TUCTBIX OCHO-
BaHuit B IHK reHetuueckass mHpopMaluus B CTPOTO YEpEAYIOLIYIOCS TMOCIeI0BaTE/Ib-
HOCTbh OMOXMMUYECKUX MPOLECCOB — 3TO yXe MpobieMa uynucto 6uonorndeckas. Ee ckomb-
KO-HMOYIb TONPOOHOE PACCMOTPEHUE BBIXOMMUT 32 paMKW Hallle KHUTH *).

<> WHTepecHO OTMETUTh HemaBHee OTKphITHE, 4TO TeKcT B JIHK momoben mo3zauke,
Ha KOTOPOW CMBICJIOBbIE KYCKM OTHEJIEHBI IPYr OT Apyra «0ecCMBICIEHHBIMU», HE HeEcy-
muMu uHpopmanuu parmentamu. Korma ¢ JIHK cHumaercs konus B Buae WHboOpMa-
uroHHoit PHK, nuiiHme Kycouku BbIpe3aroTcsl. 3aueM IpHUpose HYXKHa MO3aMYHOCTh Te-
HETUYECKOro TEeKCTa, KaK OHa BO3HUKJIA — MOKA HEU3BECTHO <>.

MBI TOTBKO KpaTKO OO0pHrcyeM OCHOBHBIE Y3JIbl 3TOU BEJIMKOJEMHO paboTalolleil Mo
MPOrpaMMHOMY YCTPOMCTBY ClIOXHel el ¢haOpuKu, 1Mo CPaBHEHUIO ¢ KOTOPOW HAIIW aB-
TOMAaTU3UPOBAHHbBIE, CaMble TEPENOBbIE MPENNPUITUS KaXyTCs HEYKIIOXKUMU U Jaxe
«CTapoMOJHbIMU». B mpoiiecce mpeBpameHusi 3akomxupoBaHHoit B JJHK uHbopmanum
B CTPOTO OIMNpPEAENEeHHYIO MOCIeI0BATEIbHOCTh OMOXUMUYECKUX MPOIECCOB pellarmas
poJIb MpUHAMIEXKUT pruboHYKIenHOBBIM KuciaotaM (PHK), ortnuuaromumcsa or JHK mo
COCTaBY CaxapoB M OZHOMY a30THCTOMY OcHOBaHMIO. MosekynsipHas Macca PHK ~10°,
T. €. Ha OPSAIOK MeHbIe, 4YeM y TuraHTcKoi Moyekyabl JJHK. CuHTe3 6eIKOB IMpoucxo-
JIUT B OCOOBIX 0OOJIACTSIX KJIETKM, TaK Ha3bIBAEMBIX «pUOOCOMax», KOTOPble MOXHO Ha-
3BaTh «(habpukamu Genka». CymectByor Tpu turna PHK: BbeicokoMonekynspHas PHK,
JloKkanu3oBaHHasl B pubocomax, nHdopmanuonHast PHK, obpasyromasics B sape KJIeTKu
«mox koHTposnem» JIHK u «TtpaHcriopTHasi», CpaBHUTEIbHO HU3KOMOJSIpHAS (MOJEKYISIP-
Hast macca A 20000) PHK. Cunresupyemast B sinmpe KieTku uHbopmanuonHas PHK
TOJJHOCTBIO TIOBTOPSIET B CBOEW CTPYKTYpE MOCIEAOBATEIbHOCTh a30TUCTBIX OCHOBAaHWIA
HNHK, yyacTtByomieit B ee cuHTe3e. [Ipoiie roBopst, TeHETUYECKUI KOJ «IePemuChIBAETCSI»
¢ mojekynsl IHK Ha Mmonekyny nundopmaunontoit PHK. Dt Mosnekyabl 3ateM U3 simpa
KJIETKU MOCTYyNalT B pubOCOMBI U MepeaaloT Tyaa WHGOpMaIUIoO O MOCAe0BaTeIbHOCTH
U xapakTepe cuHTe3a Oenka. [lepeHoc W mpucoenMHEHNE OTAEAbHBIX AMUHOKHUCIOT K Me-
CTy cUHTe3a ocyulecTBiasieTcs TpaHcnopTHoit PHK. [MpucoeanHuBIIascs K 3Toii MOJIEKy-
Jile aMUHOKMCJIOTA JOCTABIISIETCS K CTPOSIIENCST MOJIeKyJie O0e/lka U TOYHO MPUCOEAUHSIET-
cs K Hy)XHOMY y4acTky. [Ipy TakoM MpucoeAMHEHUU «DUIIKAMU» SIBASETCS MOCIeN0Ba-
TEJIbHOCTh a30TUCTBIX OCHOBAHUWM, OMNpenensiomas reHeTudyeckuit kom. Waer camas
HacTosIIas MporpaMMUpOBaHHas cOOpKa CIOXHENHIei KOHCTPYKIUU!

DTO, KOHEYHO, OYeHb rpybasi U cxeMaTHU4Hasi KapTUHa paboOThl BHYTPUKJIETOUHOM
dabpuku 6enKoB. [eiCTBUTEILHOCTD, KaK BCEraa, Topas3no ciloxHee n 6oraue. Hampumep,
B KJIETKe uMeeTcs mo KpaitHeit mepe 20 TunoB TpaHcrnopTHoit PHK, coorBercTBytomImx
YKUCTy aMAHOKUCIOT. Bce ke ata rpybasi cxema JaeT HEKOTOpoOe MpeAcTaBieHue 0 pado-
T€ CJOXHEiIIeil aBTOMaTuueckKoi «(padpuKu KU3HU».

[TopasuTenbHOE CBOMCTBO «TOXIECTBEHHOTO BOCIPOM3BOJACTBA» MPU MOMOUIN TaKO-
ro KkubepHeTnyeckoro ycrpoiictsa, kak JHK,— HecoOMHEHHO, CYIIEeCTBEHHBI aTpuOyT
Xu3Hu. B TO Xe Bpemsl upe3BBIYAHO BaXHO CIEAYIOLIee OOCTOSITENbCTBO.

[Ton BAMSIHMEM BHEUIHUX (PAKTOPOB (HampumMep, KECTKOW pamualivii) MOTYT TIPOUC-
XOIUTh OTHEIbHBIE HAPYIIEHUs] B CUCTEME KOJIa HacJeqCTBEHHOCTU. Takue HapylleHUs
OyayT MPUBOAUTH K MOSIBJIEHUIO Y TOTOMKOB COBEPIIEHHO HOBBIX MPU3HAKOB, KOTOPHIE
OymyT TmepenaBaThCsl Jajiblie MO HACACACTBY. DTU SBJICHUS HAa3bIBAIOTCS «MYTallUSIMU».
He Bce myTramuu «mojie3Hbl» TSI MaHHOTO BuAa. JlapBUHOBCKMU €CTECTBEHHBIM OT-
00Op cO BpeMEeHEM MPOM3BOAUT OUYEHb XECTKYIO celeKkiuio. B pe3ynbTaTe octarorcs
(«BBIXMBAIOT») T€ OPTraHU3MBbI, Y KOTOPBIX MYyTallMd OKAa3aJHUCh TMOJE3HBIMU, HYXHBIMU
JaHHOMY BUOY B ero 0OopbOe 3a CyliecTBOBaHME. IDTOT TIpOlecC, COTJIACHO COBpe-
MEHHOMY JapBUHU3MY, U SIBJISIETCS ABUXYIIEH CUTON SBOIONUU XUBBIX CYIIECTB Ha
3emJe.

*) Yurarens, I/IHTCPGCYIOLHCFOCH 9TO# MpoOJaeMoi, Mbl OTchbliaeM K KHure: YotcoH /.
JlBoitHast crmupans.— M: Mup,
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OueBUIHO, YTO 0Oe3 MIMPOKOTO MPUMEHEHUs pe3yIbTaTOB U MOl COBpeMEHHOU TreHe-
TUKH — «T€HETUKHN Ha MOJIEKYJISIPHOM YPOBHE»— HEJIb3s1 PEIIUTh BOIPOC O IPOUCXOXIE-
HUM XU3HU Ha 3eMJjie U Ha Apyrux miaaHerax. CylecCTBEHHBIM HEIOCTaTKOM CTapbiX TH-
IoTe3 O BO3HMKHOBEHWM XW3HU Ha 3emyle, U, B YaCTHOCTH, THUIIOTE3bl aKaJeMHuKa
A. . Omapuna, ABIseTCsI TO, YTO OHM HE ONMUPAIOTCS Ha COBPEMEHHYIO MOJIEKYJISPHYIO
Oouonoruio. BrpoueM, 3TO BMOJHE €CTECTBEHHO, TaK KakK MEXaHWU3M Tepelauyd Hacjiel-
CTBEHHBIX NPU3HAKOB M, B 4YacTHocTH poiab JHK, ctam B u3BeCTHOM CTelmeHW SICHBIM
TOJIBKO CPAaBHUTEILHO HEAABHO.

Pasymeercs, MBI He oTpullaeM OOJIBIIYIO POJIb CTAPHIX TMIIOTE€3 B aHAIM3e TeX Ipel-
BapUTEIbHBIX XMMUUYECKHX IPOIECCOB, HA OCHOBE KOTOPHIX BIOCIEACTBUU BO3HUKIIO XM-
Boe BelecTBO. Hampumep, 11T BOSHUKHOBEHUS XU3HU OOJBIIOE 3HAUYCHHE MOXET UMETh
KOHIIEHTPAIIU CIOXHBIX MOJIEKYJ B KoallepBaTHBIX KarisgXx. Ho Ha KopeHHBIEe BOIPOCH,
YTO TaKO€ XM3Hb M KaK OHa BO3HMKJA, 3TH TUIIOTE3bl OTBETa He MAlOT.

Bompoc 00 omnpeaeieHUM MOHSTUS «XU3Hb» CTOMT OYEHb OCTpPO, KOrga MbI 00Cy-
XaeM BO3MOXHOCTb XU3HU Ha APYTUX TJIAHETHBIX CUCTEMax, YTO SIBJSETCS TJaBHBIM
npeaMeToM Hamed kHuru. Ha 3To 06CTOSITENbCTBO 0COOEHHOE BHMMAaHMWE obpamian aka-
nemuk A. H. KonMmoropo — BeIZalOMIMiics MaTeMaTHMK M KPYIMHEWIIWNA CHEIUATUCT II0
kubepHeTrke. OH MoAYepKUBaI, YTO OMOJOTMUECKHME HAYKM O TIOCIETHEero BpeMeau 3a-
HUMAJIUCh UCCIENOBAaHMEM XKUBBIX CYIIECTB, HACENAIINUX 3eMII0 U HMEIOIINX
00IIyI0 UCTOPUIO BO3HUKHOBEHUS W Pa3BUTUsA. ECTeCTBEHHO, YTO MOHSATHE «KH3Hb» OTO-
XIECTBISIOCH TIPA 3TOM C KOHKPETHBIM €€ BOIIOIIEHNWEM B KO HK P € T H Bl X YCIOBUSIX
Hamleil raHeTsl. Ho B Halll BeK acTpOHAaBTUKM OTKPHIBAE€TCS NMPUHIIUIMAIbHAS BO3MOX-
HOCTb OOHapyxuTh B KocMmoce Takue (OpMBI IBUXKEHUS MaTepWH, KOTOpHIE 00JagaioT
MMPaKTUYECKU BCEMU aTpUOyTaMU XUBBIX, & MOXET OBITh, HaXKe MBICIAIIMX cylmecTB. Om-
HAKO MBI HUYETO He MOXeM 3apaHee CKa3aThb O KOHKPETHBIX IMPOSBIEHMSIX 3THX (HOpM
IBUXeHUS Matepuu. [loaToMmy ceiiyac BO3HMKAeT HACTOSTEeIbHAas IMOTPEOHOCTh AAaTh Ta-
Koe omnpeeieHue MOHATUS «XKU3Hb», KOTOPOE He ObIJI0 Obl CBSI3aHO C TMIMOTE3aMU O KOH-
KpeTHbIX (pU3MYecKUxX Mpolieccax, Jexamux B ee ocHoBe. CiemoBaresbHO, BO3HUKAET IO-
TPEOHOCTh B YMCTO G YHKIMOHAJTbHOM OINPEIENEHUN TOHSITUS <«KU3Hb».

Ora 3amavya najieko He MpOoCTas, U BIIOJHE YIOBJIETBOPUTENIBHOTO (DYHKIIMOHATHLHOTO
OmpeneleHUs] OCHOBHOTO MOHSTUS «KU3HU» IoKa He cymectByeT. OmHAKO TMeEpBHIE,
U TIPUTOM, KaK HaM TIPeICTaBIIsIeTCs, JOCTATOYHO YCIIENIHEIe, IIard B 3TOM HalpaBIeHUU
yXe crelaHbl. MBI mMeeM B BUAY ucciegoBaHus A. A. JIamyHoBa, Ha OCHOBHBIX MJIESX
KOTOPOTO MBI ceiiyac OCTaHOBHMMCS *).

[Mpy m3y4yeHUM MPOIECCOB, JeXAaIIUX B OCHOBE KMU3HEICATETBHOCTH BCEX OPTAHU3-
MOB, OT IPOCTEUINNX O CaMBIX CIOXHBIX, A. A. JIATIyHOB MCXOZUT U3 TpeACTaBIeHUN
KubepHeTUKU. BHUMaTeNbHBII aHaIN3 TOKA3bIBAET, YTO JIF000E TIPOSIBIIEHNE KU3HU MOX-
HO TIepeBeCTH Ha S3bIK HayKU 00 yIpaBISIOUIMX Tpoleccax. XapaKTepHOl 0COOEHHOCTHIO
YIIPaBISIONINX IPOIECCOB SIBIISIETCSA TO, YTO Ieperada IO OIpeldeJeHHBIM KaHallaM He-
0OJBIIMX KOJMUYECTB SHEPTUM WM BEILIECTBA BieUeT 3a OO0 NeiCTBUS, 3aKI0YaroLIMe-
¢S B IpeoOpa30BaHUM 3HAYUTEIbHO OOJBIINX KOJMYECTB SHEPIUM Wi BemecTBa. Ho xu-
OepHeTHKAa KaK pa3 M 3aHMMAETCsd M3ydeHHMEM IIPOILIECCOB YIIPAaBIECHUS M CTPOCHHEM
YIpaBISIIOMUX cUCTeM. [103TOMY BITOJIHE €CTECTBEHHO W Jlaxke HEoOXOAMMO TIpU aHau3e
MPOIIECCOB XMU3HEAESITEIbHOCTH UCXOAUTh U3 MPEACTABICHUS KUOCPHETUKH.

3aMeTHM ellle, YTO Takue OMOJOrMYecKHe MOHITUS, KaK HaclIedCTBEHHOCTh, pa3apa-
XUMOCTb U T. [I., IPEACTABIAIOT OO0 He YTO MHOE, KaK KOHKPETU3ALMI0 TaKUX OOIINX
KUOEpPHETUIECKHNX TOHSITUI, KaK HaKOIUIEHWEe U XpaHeHWe MH(POPMalWH, YIIpaBIsiolias
cucteMa, oOpaTHas CBSI3b, KaHajl CBSI3M W Jp.

A. A. JIanyHOB cuMTaeT, YTO yIpaBjleHHE, TIOHUMaeMOe B IIMPOKOM, KHUOepHeTHIe-
CKOM CMBICJIE, SIBJISIETCS CAMBIM XapaKTePHBIM CBOMCTBOM XM3HU 0€30THOCUTEIBHO K €¢

*) CM. nokian A. A. JlanyHosa «06 YHB&BHH}OIHI/IX CHCTEMAX XUBOM TPUPOILI ¥ OOLIEM II0-
HAMaHIH XKH3HEHHBIX TpoleccoB».—M., 1962,
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KOHKpEeTHBIM (popMamM. Tem cambIM OH JejaeT MOMBITKY AaTh GYHKIIMOHAJIbHOE OMpese-
JIeHNE TIOHATUS «KU3Hb».

CoriacHO 3TOil KOHLEMIIMU, <«KWBOE BEIIECTBO» OIpEAeNsIeTCs CleayrlnuM obpa-
30M. CocTosiHUME BCSKOTO BEIIEeCTBA OMMCBIBAeTCS HAOOpOM 1eJoTo psina GU3UKO-XUMU-
YeCKUX XapaKTepUCTUK: MACcCOW, XMMHUYECKUM COCTAaBOM, IHEPrueil, 3AeKTPUYECKUMU
U MarHUTHBIMU CBOMcCTBaMu W JAp. BooOuie roBopsi, 3TM XapakKTpUCTUKU OYyAyT C Tede-
HHUEM BPEMEHU MEHSIThCsI. BelecTBa, y KOTOPHIX YCpeMHEHHbIE 32 MOAXOASIIUIA UHTEPBAT
BPEMEHU 3HAYEHUS XapaKTEePUCTUK MEHSIOTCS MaJio 10 CPaBHEHWIO C IPYTMMU BelllecTBa-
MU, 00aMaloIIMMU TPUMEPHO TAKUMHU K€ 3HAYEHUSIMU XapaKTepUCTUK, JISMyHOB Ha3bl-
BaeT «OTHOCUTEIbHO YCTOUYUBBIMU». [IpUYMHON yCTOWYMBOCTA MOTYT OBITH JKMOO OCO-
OcHHO OylaronmpusiITHbIE BHEIIHWE YCJIOBMS (HAmpuMmep, TMOCTOSHHAs TeMmIeparypa
BHeLIHel cpenpl), OO BHYTPEHHUE peakKlMM BellleCTBA Ha BHELIHME BO3ACHCTBUS,
HalpaBJieHHbIE HA COXPAaHEHUE ero COCTOsIHUA. Peaknviu Takoro Tumna JISyHOB Ha3bIBaeT
«CoxXpaHsoIuMu»., MMEHHO TOCHeAHUN TUI YCTOMYMBOCTU W JIEXKUT B OCHOBE XH3HEAE-
SITEIBHOCTA BCEX OpraHu3MoB. B camoMm nene, oyisl XU3HU XapaKTe€pHAa OTPOMHAsl «IIpHUC-
MOCOOSIEMOCTh», «afanTallusl» K BHEIITHUM YCJIOBUSIM U UX U3MeHEHUsIM. B psjue ciydaes
XKWBbIE OPTaHU3MBI AKTUBHO MPeoOpa3yloT OKPYXalIIylo WX Cpely, CO3/[aBas MOIXO-
JSIIUE YCIOBUS JJISI CBOEW XU3HeNeATeNbHOCTU. Tak, HAalpuMep, OTAEJbHbIE BUABI MUK-
POOPraHM3MOB MOTYT <«JOKaJbHO» ITOBBIIIATh TEMIIEpATypy OKpYXalolleld WX Cpenbl.
Bea ata «amanranusi» XKWU3HU AOCTUTAeTCSl XMBOU MaTepuedl MyTeM OTPOMHOTO KOJHU-
YECTBA COXPAHSIOIMNX PEeaKIuid.

Ha s3pike KMOEpHETUKM COXpaHSIONIME PEaKIUM MOXHO OMUcaTh TakK: BEIIECTBO
BOCIIpUHUMAET UH(OOPMALIMIO O BHENIHUX BO3AEHCTBUSIX B BUAE HEKOTOPHIX KOIMPOBAH-
HBIX CUTHAJIOB, TiepepabaThIBaeT €€ U MO OMpPeAeJeHHBIM KaHajlaM CBSI3U MOCBUIAET TakKXe
B BUJIE «CUTHAJIOB» HOBYI0 MH(Mopmanuio. [TocienHsisi BhI3bIBAET TaKyl0 BHYTPEHHIO Tie-
PECTPOIKY CaMOro BellecTBa, KOTOpasi CMOCOOCTBYET COXPAHEHUIO €ro XapakKTepUCTHUK.

CurHaibl JOJKHBI HOCUTh «IUCKPETHBIN» XapakTep, T. €. KaXIbIi U3 HUX MOXET
WMETh KOHEYHOE YMCJI0 BO3MOXHBIX 3HAUYEHU, TPUYEM YUCIO0 CUTHAJIOB KOHEUHO. «Ma-
TEpUAJbHBIM BOILJIONIEHUEM» TAaKOTO CUTHaja MOXeT ObIThb, HampuMep, HEKOTOpHIi (u-
3uueckuii mpouecc. [1pu nepepaborke nHGOPMAIIUKU TPOUCXOIUT U3MEHEHUE «MaTEPUAATb-
HOTO BOIUIOIIEHUS)» CHUTHAJIOB.

YcTpoiicTBO, B KOTOPOM MPOUCXOIUT MepepaboTka MHbopMalluu, MOXET ObITh
Ha3BaHO «YIPaBJSIONIEH CHCTEMOI». DTa cCUCTeMa MUMeeT AUCKPETHYI MPUPOAY M COC-
TOUT U3 HEKOTOPOro, BOOOIIE TOBOpPS, OYEHb OOJBIIOTO KOJIUYECTBA «BXOMHBIX»
.M «BBIXOIHBIX» 3JIEMEHTOB, CBSI3aHHBIX «KaHaJaMU CBS3M», IO KOTOPBIM MOTYT Iepena-
BaThCsl CUTHaNBI. MaTepuaabHas cuctemMa, ciyxaiias ajiss XpaHeHus1 MHGOopMalluu, Ha3bl-
BaeTcd <«3allOMMHAKOUIMM YCTPOMCTBOM» WIIM «MaMATblo». Takagd cucreMa MOXET, Ha-
TPUMEpP, COCTOSITh M3 OTHEJbHBIX 3JIEMEHTOB, KaXAbId W3 KOTOPBIX OYAeT HaXOAUTHCS
B OMHOM M3 HECKOJbKUX YCTOMUYUBBIX COCTOSIHUU, MPUYEM COCTOSHUSI DJEMEHTOB Me-
HSIIOTCST TIOA, EUCTBUEM MOCTYMAIONIMX CUTHaloB. Korma HeKoTopoe KOIWYeCTBO TaKHMX
3JIEMEHTOB HAXOJIUTCS B KaKUX-TO OMPENEIEHHBIX COCTOSIHUSIX, MOXHO TOBOPUTH, YTO
«uH(OopMalLMs 3amucaHa B maMsATU». [leno o0CTouT Tak, Kak Oyaro 0bl mHdopmaius 3a-
MUcaHa B BUAE TeKCTa KOHEYHOU [UIMHBI MpPM MOMOIIM ajdaBUTa ¢ KOHEYHBIM UYHCIOM
3HAKOB.

[Ipy BbIpaOOTKE «OTBETOB», OOECMEUYMBAIOIIMX COXpaHSIOIIME peaKLuu Tejla Ha
BHEIIHME BO3JEUCTBUS, YNpaBisiollas cuUcTeMa BOCIpPUHMMaeT MHGoOpMalMuio 00 3THUX
BO3IEUCTBUSIX, «pacuieHsIeT» ee Ha Oojiee MEJKHMe YacTh U «COIMOCTaBjIsieT» ¢ MH(pOpMa-
LIMeil, KoTopasi B Hell yXe «3amucaHa». B pe3ynbraTe U B 3aBUCMMOCTUA OT TaKOTO COIMOC-
TaBJieHUs] GopMUpyeTcs «OTBeTHass MHGopMmanus». OTcioma cieayer, 4To yrpaBisitomias
cuctema OyaeT TeM Oojiee «TMOKOI», 4yeM OoJibllie MH(pOpMalMU B HEW 3amMCaHo, T. €.
yeM OoJibllle O0OBEM €€ «IMaMsITh».

BaxHBIM CBOWCTBOM COXpaHSIOIMX peakuuil sBiasieTcss ux ObicTporta. [lociemHsis
JNOJXHa OBITh XOPOIIO COMIACOBAaHA CO CKOPOCThIO BHEITHWX BO3MEUCTBUU Ha Telo,
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KOTOpbIE, BOOOIIIE TOBOPSI, MOTYT MEHSIThCS B JOBOJBHO IMPOKUX Tpenenax. DTo TpedyeT
JOCTaTOYHO OOJBIIOr0 00beMa MaMSITU B YHPABISIONENH CUCTEME.

Psn coobpaxeHuii, Ha KOTOPBIX MBI 3[€Ch OCTAHABIMBATbCS HE OyleM, MPUBOAUT
K TpeOOoBaHMIO, YTOOBI pa3Mepbl MaTepUalbHBIX HOCUTeNell WHOOpMaluu ObUIM OuYeHb
MajeHbKUMHU. C Opyroif CTOpoHBI, HEOOXOAMMO, YTOOBI XpaHeHWe MH(MOPMALUK B MAMSITH
VIpaBJsAIOME cUcTeMbl ObIIO HaJeXHBIM (MHa4Ye He OyneT obecreyeHa YCTOWYMBOCTH Te-
na). D10 o3HayaeT TpeOOBaHME BBICOKOW CTAOMJIBLHOCTM COCTOSIHME 3JIEMEHTOB, M3 KOTO-
pBIX cKiaabiBaeTcsd mamsTh. Otcioma JISmyHOB nenaer, Ha Hall B3IJISIA, COBEPIIEHHO Mpa-
BUJIbHBI/ BBIBOJA, YTO YCTOWYMBBIMM MaTepUalbHBIMU HOCUTENSIMU WH(GOpPMALUM MOTYT
OBITh OTAEAbHBIE MOJIEKYJBI, COCTOSINME W3 JOCTAaTOYHO OOJBIIOrO KOJIMYECTBA aTOMOB.
Takue MOJEKyJbl MPEACTABISIIOT COO0M KBAaHTOBAHHBIE CUCTEMBI. [l M3MEHEHWs COC-
TOSTHUS TOA0OHOU MOJIEKYJbl TpedyeTcs, 4YTOOBl OHa MOMIOTUJIA AOCTATOYHO OOIBIIYIO
nopuuto sHepruu (Hanpumep, 6ombiie 0,1 3B). [MosTomy, Hanmpumep, GecropsIOYHbIE Te-
TJTOBBIE IBUXEHMUS, SHEPTUSI KOTOPBIX 3HAUYUTEIbHO MEHbBIIIE, HE MOTYT U3MEHUTh COCTOSI-
HUS TAKOU MOJIEKYJIbI.

JISmyHOB XapakKTepu3yeT XW3Hb KaK «BBICOKOYCTOWYMBOE COCTOSIHUE
BelleCcTBa, UCMNOJb3ylNIee I BHIPAaOOTKM COXpPaHSWIIUX peak-
uuii uvuHDopMamMIO, KOAUPYEMYIO COCTOSHUSIMU OTAEIAbHBIX MO-
JEKYyI».

YToOBl coxpaHsSIONIME peaKiUu ObIIM BO3MOXHBI, HEOOXOAMMO, OYEBUIHO, YTOOBI
OpraHu3M o0yiagaq HEKOTOPBIM 3aMlacoOM 3HEPTUU, MPUYEM 3TOT 3amac AOJXKEH yCTOWYM-
BO coxpaHsThcsa. C Apyroit CTOpoHbI, 6arogaps AEHCTBUIO 3aKOHOB TEPMOAMHAMHUKHU BO
BCSIKOW 3aMKHYTO# CUCTeMe SHepreTuyeckue ypoBHU (ompesnessieMble, HAaIpuMep, TeMIie-
paTypoil) mOJKHBI BbipaBHUBaThcs. CremoBaTeibHO, OPraHM3M AOJIKEH TMPOTHUBOACHCT-
BOBaTh TEPMOAMHAMUYECKUM IMpolleccaM, YTO TpeOyeT HEeMpEephIBHOW 3aTpaThl dHEPTUH.
Taxum 00pa3oM, IJisT YCTOWYUBOTO MONAEPXKAHUSI CBOETO COCTOSIHUSI BCSIKUI OpPraHU3M
JIOJXEH TOJyyaTh SHEPTUIO U3BHE.

BaxHoii TepMOIUHAMUYECKON XapaKTEPUCTUKON BCIKOTO Teja SIBISIETCS €ro 3HTPO-
nus. Ecam Obl XuBOEe BellECTBO MPEACTaBISIIO CO00il 3aMKHYTYIO (T. €. TepMOAMHAMMU-
YecKU W30JUPOBAHHYIO) CUCTEMY, B HEM HENPEPBIBHO YBEIUYMBAIOCH OBl COmEpXKaHUE
SHTPOTHUU. DTO TOBJIEKIIO ObI 32 OO0 TaKOe U3MEHEHME ero PU3nyeckKuXx U XMMHUYECKUX
XapaKTPUCTUK, KOTOPOE B KOHIIE KOHIIOB MPEKPATUIO OBl BCAKYIO XWU3HEAEATEIbHOCTD.
CrnenoBarebHO, XXMBOW OpPTaHU3M MOJKEH CHCTEMaTHYeCKM YAAlsTh HaKaIlJUBaIOIIYHOCS
sHTponuio. [l03TOMY XMBOE BENIECTBO NOJKHO HEMPEPBIBHO OOMEHUBATHCA C OKpyXa-
fonieil cpemodl sHeprued M SHTPOMUEN, 4YTO MOOCTUTaeTcsl TpU TMoMoImMu oOMeHa
BemecTB. CaMm OOMEH BELIECTB PETYJMPYETCS YNPaBASIONIMMU CUCTEMaMU Crielaib-
HOTO Ha3HAYeHUS, UCMONB3YIOIUMU [IJIs 3TOTO 3amackl HHGOPMALKHU.

[Ipy TakoM TMOHUMaHUM OOMEHa BEIIECTB KaK crocoda MOANEpXKaHWS XU3HeIes -
TEbHOCTY OPraHW3Ma CTAHOBUTCSI NOBOJBHO SICHOW HECOCTOSITENIBHOCTH CTapbIX TpE-
CTaBJeHU, PAaKTUYECKN OTOX A€ CTBJ S0 Il U X XU3Hb C 0OOMEHOM BellecTB. Takoe
OTOXIECTBJICHNE, Ha Hall B3MJISIA, PENIUTEbHO HUYEro HE JaeT OJis MOHWUMAaHWS CYII -
HOCTH XHU3HU.

XapakTepHeillleid 0COOEHHOCThIO XMUBOTO BEIIECTBA SIBISIETCS TO, YTO OHO COCTOWT
W3 OTAENbHBIX CTPYKTYPHBIX €IMHUL — OpraHn3MoB. Kaxablil TaKoii opraHu3M KakK B WH-
(GopMaMOHHOM, TaK U B 9HEPTeTUYECKOM CMBICJIE TIPENCTaBIsIET COOOI B 3HAUMTEIbHOMU
CTeneHu 000COOJEHHYI0O eMUHUIYy U BMECTE C TEM UMEET CBOI COOCTBEHHYIO CTPYKTYDY.
JISTIyHOB CBSI3BIBAET 3TO C «IUCKPETHOW CTPYKTYPUPOBAHHOCThIO» ympaBiaeHus. [lon
5TUM OH TOHUMAET <«MEePapXUUECKYlO» CUCTEMY MOAUYVHEHWS YNPABISIONIUX CUCTEM.
OyHKIIMOHUPOBAHUE CUCTEM OoJiee «BBICOKOTO» YPOBHSI M3MEHSET COCTOSHME WJIM <«HAc-
TpaWBaeT» CUCTEMBI OoJiee «HU3KOTO» YPOBHSI.

PacuneHeHrne XuBOW MaTepuu Ha KJIETKU, OPTAaHBI, OPTaHU3MBbI, MOMYJISIIUNA, BUIBI
U T. . COOTBETCTBYET MepapXUM YHpaBasiomMux cucteM. Kaxnaas U3 3TUX CTPYKTYPHBIX
€IMHUI XUBOW MaTEepUU YMPaBIsIeTCS CBOEH «aBTOHOMHOW» CUCTEMOM, «3HEPTUYHO BO3-
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JecTBYIONIEN Ha BCE, UYTO MOMYMHEHO, U B CBOIO OYepeb MOAUMHSIONIEACS MEIJIEHHO eii-
CTBYIOIIEH YMpaBisSIONEl cucTeMe BbICHIEH MepapXU4ecKOW eTWHUIIBI».

Cnenyer pa3inuyaTh CUCTEMbl YMpaBJeHUS B OTICJNbHBIX OpraHM3Max U B COBOKYII-
HOCTU OpraHW3MOB (ITOMYJISAIIMU, BUABI). B mepBoM ciydae cioXHasi yrpaBisitoliasl CUcTe-
Ma COCTOUT U3 4YacTeil, B CBOIO OYEpEedb SIBISIOIMUXCS YIPABISIOMMUMU CUCTEMAMU «HU3-
mero sipyca». Bo BTOpoM ciydae MBI MMeeM OYEHb OOJIbIIOE KOJMYECTBO Ooyiee WU
MEHee HEe3aBUCUMBIX, CTAaTUCTUYECKU PABHOMPABHBIX CUCTEM, B3aUMOMACUCTBYIOIIMX TPU
CIyJallHBIX BCTpeYax U KOJJIEKTUBHBIX AeicTBUAX. Tako cmoco® ympaBiieHUs], Ha3biBae-
MbIil JISTTYHOBBIM «CTaTUCTUYECKUM», HE SIBISETCS OBICTPOACUCTBYIOIIMM, B OTIMUYUE OT
TIEPBOTO, «CTPYKTYPHOTO» CIocoba ympaBAeHUs OTIAEAbHBIMM oOpraHudMamu. Kaxk
CIIEICTBUE DPA3BUTHIX TPEACTABICHUU TOJyYyaeTcsl, 4YTO «HaAOpTaHW3MEHHBbIE» 00pa3oBa-
HUSI (HalmpuMmep, BUIbI) 3HAUUTEIbHO 0oJiee YCTOMYMBBI, YeM OTAEJbHbIE OpraHU3MBbI (KO-
Topbie Oojiee uau MeHee ObICTpo morubaioT). Ho BbicOKasi yCTOWYMBOCTH «HAAOPTaHU3-
MEHHBIX» 00pa30BaHUU BO3MOXHA JUIIb MPU YCIOBUU TMOSIBJEHUS HOBBIX OPTaHU3MOB,
MPUXOASIIUX HAa CMEHY CTapbiM, T. €. MPU YCIOBUU PA3MHOXEHHUS.

YToOBl KaXIblii BOBHUKIIUN TakKUM 0Opa3oM OpTaHU3M ObLT YCTOWYUB, OH MOJXKEH
WMETh 3amac MHGpOpMaluu, Ui obecrneyeHus] coxpaHswomux peakiuuil. CoBepilleHHO He-
BEpOSITHO, YTOOBI 3TOT 3armac MHGopMaluu BO3HUK B OpraHU3Me camMoIlpou3BojbHO. Ho-
BBIIA OPTAaHU3M JIOJKEH MOJIy4aTh HEOOXOMMMBIN NJIs €ro XU3HENeITeJIbHOCTH 3amac WH-
(opmanuu, a Takxe rnmepBoHaYaJbHYIO YIIPABJSIONIYIO CUCTEMY, TaK CKa3aTh, B «TOTOBOM
Bune». OTkyna? TonbKo OT APYruX MOJOOHBIX OPraHU3MOB, SIBISIIOLIMXCS €r0 «POAUTE-
nsaMu». OTcrofa ciiefyeT BaXHEMIIWil BBIBOJ: pa3MHOXEHWE XUBBIX OPTaHU3MOB COTIPO-
BOXIAETCSI  «CaMOBOCIIpOM3BelleHUEeM»  HMHGbOpMalWK, T[epenavyeil OT  «poauTescii»
K <«IIOTOMCTBY».

B 3TOM myHKTe KMOepHEeTUYECKUIA MOAXOA K TIpobieMe XU3HU, pa3BUBaeMblii JIsmy-
HOBBIM, HEMOCPEACTBEHHO CMBIKAETCS C MOCTUXEHUSMU MOJIEKYISIDHOW TEHETUKWU, BbI-
SBUBIIUMU onpenensiomyo poiab HHK B mnepemaue HaciaeaCTBEHHBIX MPU3HAKOB.
OrpomMHoe MHOTOOOpa3ue KOMOWHAIMiIT YeThipeXx ocHoBaHuit Mosiekyiasl JHK u mpenc-
TaBasgeT co0oil TOT 3amac WH@OpPMalMUU, KOTOPBI TeEpesaeTcss OT <«pPOAUTENeii»
K <«IOTOMKaM».

N3 kubepHeTuKM (M HE TOJBKO KMOEPHETMKM) XOPOIIO M3BECTHO, YTO BCSIKAsl Tepeia-
ya nHGOpPMAIIMK TTPOUCXOIUT Ha (DOHEe MmoMex, YacTUYHO ee Mckaxawoinux. He cocraBnser
HUCKJIIOUEHUS U Tepenadya HacaeACTBeHHOU nHdopManmu. B 3ToM ciydae uckaxeHus B Te-
penaye MHGOpPMAIUM HOCST Ha3BaHWe «MyTauuil». [lom BAMSIHMEM TaKUX <«MCKaXeHUU
MpU Tepenaye» AEUCTBUE YIPABISIONIEH CUCTEMbl MOXET MU3MEHUThCSA. DTO TOBJIEYET 3a
co00if U3MEHEHNE COXPAHSIIOUIUX PEaKIUii, YTO B CBOIO OYEpENb MPUBEAET K WU3MEHEHUIO
XapakTepa B3aWMOJIEICTBUSI OpTaHU3Ma C OoKpyXalolieid cpemnoil. Takue M3MEHEHUS MO-
TYT paAuKalbHO U3MEHUTh KaK B Ty, TaK U B APYIYI0O CTOPOHY BEPOSITHOCTb COXPaHEHWUS
JaHHOrO WHAMBUAyyMa B Oopbbe 3a cymecTBoBaHue. [lociegHee 0OCTOSITEbCTBO SIB-
JsieTCsT ABUXYIIEH cuioli ecTecTBeHHOro orbopa. Takum 06pa3oM, ¢ TOUYKU 3pEHUS KU-
OEpPHETUKN MOXHO CaMbIM OOIIMM O0pa3oM U C €AUHON TOUYKU 3PEHUS MOHSITh OCHOBHBIE
OMOJIOTUYECKUE KaTerOpuu HACIEICTBEHHOCTH, HACIEACTBEHHOW M3MEHUYMBOCTU U €CTECT-
BEHHOTO 0TOOpa. B mepcnekTrBe BHIPUCOBBIBAIOTCS KOHTYPHI CTPOMHON MaTeMaTU4YeCKOM
TEOpUM MapBUHOBCKOW »sBojouuu. Wpew JlssmyHoBa, TO HalleMy MHEHWIO, CIEIyeT
paccMaTpuBaTh KaK TEpBbI, MHOroo0ewawiiuii HaOpOoCOK 3TOi TEOpHUM.

NmeroTcs Bce OCHOBaHWS TMojarath, YTo B OyAyllleM CHUHTE3 PAa3BUTBIX KUOEpHETH-
YeCKUX U O0MO-(HU3NKO-XUMUUECKUX TIPEICTaBIEHUI MPUBEAET K MOJTHOMY MOHUMAaHUIO
CylIHOCTH Xu3HU. [loka ke Mbl OT 3TOTO elle MaJeku, KaK 3TO XOPOIIO MOHUMAl U caM
JIsanyHoB. TeM He MeHee 1151 aHAIM3a TPOOIeMbl TPOUCXOXIEHUS XU3HU Ha 3emiie U Be-
POSITHOrO MHOT00Opa3usl MpOoSIBJICHUI XU3HU (B TOM UYMCJIe M pa3yMHOI) Bo BceneHHoi
yXe ceityac uneu JIssmyHoBa, a Takke MpUMBbIKawlue K HUM uaen Koamoroposa (K 00-
CYXJIEHUI0 KOTOPHIX MBI BepHEMCS B KOHIIE 3TOW KHUTHU) UMEIOT OOJIbIlIoe 3HAYeHUE.



13. O 6O03HUKHOBEHUU UPAZBUINUU IICUBHU HA 3ertre

Ha ocHoBaHuM TOro, 4TO OBLIO CKa3aHO B IPEAbIAYIIEi IJIaBe, Mbl MOXEM C JOCTa-
TOYHOW JJis HAIIMX LIeJIE CTPOrOCTbI0 M TOYHOCTBIO ONPEACIUTh <«KHUBOE BEIIECTBO»
KaK TaKOW CJIOXHBIA MOJIEKYJISIDHBI/A arperat, B KOTOPOM UMEETCS «yIpaBJIsoNlas CUcTe-
Ma», BKJMOYawIas B ceds MeXaHM3M Iepelayu HacjelCTBeHHON WH(opmaiuu, obecrie-
YyBaloIllell COXpaHSIONMEe peakiuM CIEAYIOUMM IoKoJeHusIM. Tem cambiM Ojaromaps
Heu30eXHBIM «IloMeXaM» IpM Iepenade Takoil MH(GOpMalMU Halll MOJEKYJISIPHBIA KOM-
TJeKc («opraHu3M») CIOCOOeH K MYTallusM, a Cjled0BaTeJbHO, K 2BOJIOLMHU.

Bo3HMKHOBEHMIO XMBOTO BellecTBa Ha 3emiie (M, KaK MOXHO CYIMThb IO aHaJIOTUMH,
Ha ApYyTUX IJaHeTax) MpealiecTBOBasa JOBOJIbHO JIUTEAbHAS U CA0XHAs dBOJIOLUS XU-
MUYECKOTro cocTaBa aTMOCGhephl, B KOHEUHOM MTOTe IpUBealIas K 00pa30BaHUIO OpPraHM-
YeCKUX MOJIEKYJ. DTU MOJIEKYJbl BIOCAEACTBUM TMOCAYXUIU KaK Obl «KMpHIUYaMU» IS
00pa30oBaHUs XMWBOTO BEILECTBA.

Konb ckopo, coriacHO BceM CYIIECTBYIOIIMM KOCMOTOHMYECKMM THMIIOTe3aM, Iula-
HEThl 00pa3yloTcsl U3 MEPBUYHOM Tra3omblIeBON CYOCTaHIIMU, XMMUYECKUM COCTaB KO-
TOpOIi aHAJTOTMYeH XMMUUeckomy coctaBy CoJjiHIIA U 3Be3l, NepBoHayajbHas UX aTMOC-
depa cocTos;la B OCHOBHOM M3 TIPOCTEMINUX COEAMHEHUII Bogopoja — HaumboJjee
00MJIBHOTO 371eMeHTa B KocMmoce. bonbme Becero 6bu1o monekyn H,, H,O, CO,, NH, u
CH,. Kpome toro, nepsuuyHas atMocdepa L0JXHa Obla ObIThb OoraTa MHEPTHBIMM rasa-
MU, MIpeXae BCero rejreM U HeoHOM. TOT MpocToit ¢akT, 4TO B HACTOsIEe BpeMs OOU-
Jnue 6JaropoaHbIX Ta3oB Ha 3emJje mo cpaBHeHMIO ¢ CoNHIEM HUYTOXHO Majio*), O3Ha-
YaeT, YTO OHU B CBOE BpeMsl AUMCCHUIIMPOBAIM B MEXIJIaHETHOE MPOCTPAHCTBO.

1 MOHUMaHUS 3BOJIOLIMM TUIAHETHBIX aTMOc(dep 0ocoOeHHOe 3HAaUeHUEe UMeeT aHa-
U3 colepxXaHMsl OJaropoJHBIX Ta30B M HX HU30TOMOB B arMocdepax IIaHET 3eMHOI
TPYIIBI. DTO CleayeT U3 XMMUUYECKON MHEPTHOCTH 3TUX ra3oB B COYETAaHUU
C TeM, 4TO TSTOTEHUE IJIaHEeThl NOJKHO MX YyAepXaTb B aTMocepe B TeueHUE BCETO
BPEMEHMU IBOJIIOLIMU aTMOchepHl (3a UCKIIOYEHUEM JIETKOTO rejivsi). BelmoTHeHHBIN coBeT-
CKUMU YYeHBIMU BO BpeMsi mojieta «Benepsi-11» u «BeHepbl-12» M30TOMHBIM aHAIU3 aT-
Mocdepbl Halleil KOCMUYECKOW cocenku AaeT IJis 3Toro GoraTwlii matepuan. B tabn. 4
MPUBEIEHO OTHOCUTEIbHOE COMEepXKaHKWe Pa3HBIX U30TOMOB 0JaropoAHBIX Ta30B B aTMO-
chepax MaaHET 3€MHOW TPYIIHI.

Taonuma 4

ﬂ ZA- : *A : 4 k-
Mnasera | “A (em'/r) | %A | “A (eM/r) N "Ne (em/r) | "Kr (eM'/r) | "Xe(enm'/r) “Kr

Bewepa | 22:10°° | 12 2,6- 50 | 53107 | 26107 v
euns | 210107 | 296 | 62 SO| LIe10° 143107 (16107 | 4
Mape | L0+107" | 3000 | 30° 10 — | 80+ 107" | 50107 |75+ 10 3

OGpamaer Ha ce0 BHMUMaHHUe, 4TO a0COJNIOTHOE COAEpXaHMe M30ToMa aproHa ‘A
B atMocdepax 3emau U BeHepsl noBogbHO 0JM3K0. Tak M JOJXKHO OBITh, TaK KakK 3TOT
M30TOI HEeNpepbIBHO 00pa3yeTcsl U3 M30TOIa Kajlus, 10BOJIbHO OOUJIBHOTO B KOpe 00enx
nmaaHeT. Takxe MOHATHO, TMoueMy B arMocdepe Mapca KonmuecTBo A Ha MOPSIIOK
MeHbllle, yeM B aTMocdepax 3emun u BeHepsl — Benp Macca Mapca meHbie. CoBepIieH-
HO HEOXWAAHHO, OJHAKO, 4YTO «HEpaAMOTeHHEI» m3otom ‘A B atMocdepe BeHepbl Tak
Xe 06MIeH, KaK U paguoreHHbIi nzorom ‘*A. Mexny TeM B aTMocdepax 3emnu 1 Mapca
o6uare u3oToma ‘A B COTHH pa3 MeHblue, yeM ''A. CTonb pasuTeNIbHOE pasiuuue

*) B 3emHoii aTMocepe MMeeTcs JOBOJbHO 3HAUMTENbHOE KomuuecTBO (0KoJo | %) aproa.

OnnHako aTMoc(epHbIii aproH o0pa3oBalicsl IM03Xe B pe3yabTaTe paiMOAKTUBHOTO pacmaja Kaaus
1 HUKAaKOTO OTHOIIEHMS K NEpPBOHAYaIbHON aTMoc(epe He MMEeT.
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JNOJKHO HUMETh TJyOOKMH KOCMOTOHMYECKMH CMBICA, TI.€. OHO JOJXXHO OTpaxaTh
yCJIoBUSl 00pa3oBaHMs IJIAHET COJIHEYHOU cucTembl M ux atmochep. M. H. M3zakos
U3 Hab0JaeMOro M30TOMHOTO cocTaBa aTMocdep «BHYTPEHHUX» TUIAHET JAejacT BechbMa
paIuKanabHBI BBIBOJ, YTO aTMochepa BeHepbl Obla «3axBayeHa» M3 MPOTOIJIaHETHOTO
obOyaka, Mexny TeM Kak Ha 3emyie U1 ocoOeHHO Ha Mapce ocHOBHas 4acTb aTMocdephl
MMeeT BTOPUYHOE MPOMCXOXACHHE U OOYyCJOBIEHA <«Ierasalueil» mopon, o0pa3yrouimx
KOpYy 9THUX IIJIAHET. BTOT BaKHBbI BBIBOJ HYXAa€TCd, OAHAKO, B NMOATBCPXKIACHUU.

Heobxogumo cpasdy ke MOAYepKHYTh, YTO COBpeMeHHasi aTMocdepa Haieil 3eMau
coBeplIeHHO yHUKanbHa. Ceituac yxe 61aromapsi BbIIAOMIMMCSI yCIieXaM KOCMOHABTUKH,
MBI HaJeXHO 3HaeM COCTaB aTMocdep BceX IulaHeT 3¢eMHOU rpymnmnbl. IToapo6HO 00 3TOM
peub OymeT uaTv B 1. 16. Ceifyac MbI TOJBKO MOTYEPKHEM, YTO OCHOBHBIM ra3oM B CO-
BpeMeHHBIX atMocdepax Mapca u BeHepsl siBisieTcst yriaekuciaora (cBbime 95%). Mexny
TeM CBOOOZHOIO KHCJIOpOJa B upe3BblYaliHO pas3pexXeHHOl arMmocdepe Mapca Bcero
muib 0,2%, a Ha BeHepe M TOTO MEHBIIE.

B 3eMHoii aTMocdepe  yriekucjaoTa COCTaBsieT COBEPIIEHHO HUUYTOXHYIO
nomo — 0,032 %*). B To ke BpeMs BYJKaHWYecCKas AESTEIbHOCTb Hallleil IJIaHETHl (Tak
ke Kak Benepbl u Mapca) wenpo nocrasasier B armochepy CO, Kynma xe wucues ymie-
kucapiii ra3? Iloyemy B aTMmocdepax Hamux «coceaeit» mo CoJiHEYHOU cucTeMe OH Mo-
CTENEHHO HAKOMMJICS, a Y Hac «ucye3»? YTIIeKUCAblil Ta3 yaanasercss u3 atmMocdepnl 3eM-
1 IBYMs Tipolieccamu. [lepBolit (6osiee MOLIHBINA) — 3TO XUMMYECKME peakKIMu C TOPHBIMHU
MopoJaMu, B KOTOPBIX y4acTBYeT XXMAKasl Boja. BTopoit — Xu3HenesaTeJbHOCTb MOKPbI-
BAlOLIMX BCIO Hally IJAHETy PacTeHWi, KOTOPbIe, MCIOJIb3Yysl COJHEUHYIO 3HEPTUIO C IO0-
Mol xJopoduiiaa, u3 Heckoabkux Mosaekyl CO, u H,O cuHTe3upyloT IIIOKO3Y.
OcBoOOAMBIIMECS MOJIEKYJIBI KUCIOPOa MPU 3TOM HENPEePhIBHO MOCTYHAT B aTMochepy.
Takum o0OpazoMm, B TeueHHE IOJroil MCTOpUM 3eMiu Ojarojapsi pacTeHUsSIM 3eMHast
atMoctepa Oblna mpakTHYecku «ouuiieHa» oT CO, u HacelmeHa MoJekyiamu O,.

Kucnopon B 3eMHOII aTMoc(epe HAXOOUTCS B COCTOSHMM ITMHAMUYECKOIO pPaBHOBE-
cust. Ecim Obl He KM3HENEesITeNbHOCTb PACTeHMiIl (OHM ITOCTaBJSIIOT B aTtMocdepy eXeroj-
Ho 10" TOHH KuCI0pOAA), UCKIIOYUTENLHO AKTUBHBIE MOJIEKYJbl 3TOIO 3JE€MEHTa BCTY-
MUK Obl B pa3MyHble XUMUYECKUE PeaKIMM W McYe3au Obl M3 Hallledl aTMochepbl 3a Ka-
Kue-Huoyap 10000 met!**).

C TOYKHM 3peHHUs IJAHETOJOora COBpeMeHHasi aTMocdepa 3eMJIM MpeacTaBisieT coOoi
«aCTPOHOMUYECKMI HOHCEHC» WM, IMpOIle ToBops, 4yymno. DTo Hago xXxe — 21 % atmoc-
(epbl COCTOUT M3 HEMBICIMMO XMUMUYECKU aKTUBHOro rasa. M Bce 310 — pe3yiabTaT pas-
BUTHS XU3HU Ha Halllel MaaHeTe! DTOT MpUMeEp CO BCell HATJIsSIHOCTbIO MOKA3bIBAET KakK
Pa3BUTUC XKU3HU HaA IJIAHETEC NPUBOAUT K KOCMHUYCCKUM ITOCJICACTBUAM. B Il&f[bHCﬁLLlCM,
B YaCTHOCTHM, NpU aHaju3e MpobieMbl pa3yMHOU XM3HM BO BceneHHOH, Mbl OyaeM BO3-
BpalllaThCs K B3TOMY BOIPOCY HEOMHOKPATHO.

CKoOJIbKO X€ BpeMeHM Ha 3emiie CyllecTBoBaja mepBUYHas atmocdepa? Mmerorcs
JOBOJIbHO HaACXKHBIC TI'€COJIOTUYECKUE W TCOXUMUYCCKUE AaHHBbIC, yKa3bIBalOLIIME Ha TO,
qyro yXe 3,5 MApA JeT Haszaja 3eMHas atMocdepa Oblia JOBOJBLHO Oorata KUCJIOPOIOM.
XKus3Hp nokHaA Oblla BOBHUKHYTh Ha 3emJje 3aJ0Jro A0 TOro, Kak atMocdepa crajga 00-
rara KHuCJIOpOAOM, TaK Kak l'lOC.HGﬂ.HVlVI ABIACTCA MNPOAYKTOM 2KMU3HCACATCIBbHOCTU
pacTeHUI.

DTa olieHKa CJIeayeT U3 TOro, YTO caMble JAPEBHUE M3 M3BECTHBIX Ha 3emile OpraHu3-
MOB — CHHe-3eJieHble BOIOPOCIU UMEIOT BO3pacT BeposiTHO 3,5 — 3,8 mupn jieT. Tak kak atu

*) K coxajieHuIo, 3TOT MPOLEHT pacTeT 6iaroaaps HEKOHTPOJIMPYEMOMY MPOMBILIICHHOMY
Pa3BUTHIO.

**) YenoBeuecTBO BApBapCKM OTHOCUTCS K COXPAHEHHUIO 3TOTO Yyjaa — HACHIILEHHON KUCIOpO-
JoM 3eMHOM atMoctepbl. CriiormHast BbipyOka JiecoB (ocoGeHHO B bpasmibckoit cenmbBe), a Takxke
Xa0TUYECKOE MPOMBILLIEHHOE Pa3BUTHE YXe ceiiuac HapyIIMIu KUCIOPOAHBIA OajaHC Halleil mia-
HeThl. MOXHO, KOHEYHO, YTEIaThCsl, YTO Ha HECKOJbKO ThICAY JIET KUcaopona eie xBaTtuT. OnHako

CYLIECTB, MCMOBEABIBAIOWIMX TaKYI0 «bUIOCODUIO» («IIOCTE HAC — XOTb MOTON»), BPAM M CIEIYET
npuyucaaTh K Bupy «Homo Sapiens».
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OpraHM3Mbl JOBOJBHO CJIOKHBI, SICHO, YTO OT MOMEHTA 3apOXKAEHUS XU3HU Ha 3eMile 10 UX
BO3HMKHOBEHMSI MPOILIO HeMalio BpeMeHHW. JIpyrMMu clioBaMu, yXe Ha paHHUX (da3zax
3BOJIIOLIMK 3eMJIM Ha Heil BOBHUKAaJa XU3Hb.

CxeMaTHYeCcKU MyTh 3BOJIOLMKA OPraHMYECKOTO BellecTBa Ha 3eMjie MOXKHO IpeacTa-
BUTb B BUJE CJeAYIOLIEH TabGJMLIbI:

Tabnuma 5
| Il 111 IV \'
(0pasoBaHue Bo3HMKHOBEHMEKKM- | DBOMIOLMA OXHOKIE- | DBOMIOLKMS MHOrokne- |Yenosex
e BBIX CHCTEM. TOYHBIX. BO3HMKHOBE- | TOYHBIX
Knetka HHUe KNeTOYHOH mmd-
(epeHumanun

O PazButue xu3HM Ha 3emie MOXHO TNPUYPOUYUTb K CIACAYIOIIUMM BIOXaM:

1) XM3HDb MOSIBUJIACH Ha OYEHb PaHHEM d3Tale MCTOPUU Hallleil ImiaaHeThl (IepBble CO-
THU MUJUIMOHOB JIET);

2) Ouonoruyeckasi 3BOJIOIMUS OT MPUMUTUBHBIX OaKTEepuil 10 pa3BUTON LMBUJIM3A-
UMM MpojoJiKaniach OecrnpelieNeHTHO nojro (6onee 4 Mipa JieT);

3) B mpouecce 3BOJIOUMU XU3HM aTMocdepa IIaHeThl M3 OECKUCIOPOAHON cTana
KUCJIOPOIHOM.

ITo coBpeMeHHBIM JaHHBIM Bo3pacT BceneHHoit okojo 15 miapa jet, 3emun — 4,5;
¢oTocHHTE3 W KMUCJIOpOAHass aTMocdepa BO3HUKIM 3,5 — 3,8 Mupa JeT Haszad, Toraa
X€ TMOSIBUJIMCH 9YKapUOTHBIE OPraHU3MbI (T. €. COCTOSIIME U3 KJIETOK C SIPOM), NEepBbIe
MHOTOKJIETOUHbIE (0e3 ckeneTa, XeaemomoOHbie) - 1 MJpJ JieT Has3al, IepBble OpraHu3-
MBI cOo ckeseToM — 600 MJIH JIeT Hasal, BBIXOH KU3HU U3 Mops — 400, mepBble MIEKOIM-
Talolne — 65, 06e3bsIHBI — 35, aBTpasionuTeK — 3,5 MJIH JIeT Ha3ajl, KPOMaHbOHCKHUIA Yeo-
Bek - 40 Thicsay JeT Ha3zaa. Ha puc. 53 moka3zaHo, Kak LIJO YCJAOXHEHHWE OpraHU3MOB Ha
3emMiie U HEKOTOpble MPEAMNOJOXEeHUSI O OyayleM pa3BUTUM 3eMHOU IuBuiauzauuu O-
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Pie. 53, 3amncumocts «yposus passurnay D (MpuawkenHO), NPEACTABACHNOND AECATHANBIM Jorapudmom

obell Suosormieckoil uHopMutn B GuTax (0Ch OPAMHAT), OT FEOACFHHECKOTO BpPEMEHH B MELIMADPIAX

et o nactomero apeMenn (och abocunce) KpecTHkamMH OTMCYEHBI HEKOTOPBIC IHAMMTE/LHbIE COBBITHA
B weropun Jeman. byayuee npeactasiedo HeThpPhMA BOIMOKHBIMH CUSHAPMAMMN
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PaccmoTpuM Tenepb 6osiee MoApoOHO HavyajdbHble 3Talbl 3TOW 3BojoUMU. [lo-Buau-
MOMY, HauOOJbllIMe 3araikd CTaBUT Mepel HaMU IEepexol OT MNepBOil (da3bl- 3BOJIOLUU
KO BTOPOM.

B HacTosdAlIEeEC BPpEMS HAKOIIJICH 3HAYUTEJIbHbIA 3KCI'IepMMeHTaJ'lebI]7] marepuan, Hi-
JIIOCTPUPYIOIIMI, KAKUM O0pa3oM TaKHUe MPOCTbie BElIeCTBa, KakK BOAa, MeTaH, aMMUaK,
OKHUCHh yrjiepoaa, aMMOHUIHbIE U docdaTHbIe COeNMHEHUs] W Ap., MPeBpallaloTCcsl B BBICO-
KOOpPraHM30BaHHBIC CTPYKTYPbI, SABJIANOIIHUECA OCHOBHBIMU CTPOUTCIbHBIMU OJ0KaMu
KJIIETKN — €OUHULbI KNBOTO. 3Tl/l OIlIbITbI, Ha4YyaTbI€ BIICPBbIC aMCPUKAHCKHUMU YUCHBIMU
KenpBuHoMm, MuuiepoM u HOpu, moiaoXuiau Hayajao HOBOMY HayYHOMY HalpaBJIEHUIO,
MOJIyYMBILIEMY BIIOCJIEACTBMU Ha3BaHUE <«IPEOMOJTOTMUYECKON XUMUU».

Tak, HanpuMmep, onbiTaMyu MuJjiepa MTOKa3aHO, YTO MPU MPOXOXKAECHUU DJIEKTpUUYE-
CKUX pa3psioB uyepe3d cMech MmetaHa (CH,), moaexkyaspHoro Bojzopoaa (H,), ammwuaka
(NH,) 1 napos Boabl (3Ta CMeCh JOBOJIbHO XOPOLLIO MOAEAUPYET MEPBUUYHYIO aTMocdepy
3CMJ'II/I) BO3HUKAJMU TJIUMLIMH, aJaHUH U APYru€ aMUMHOKMCJIIOTBHI, a TaKXE€ psaad opraHuyc-
CKUX coemHeHUil. TOYHO TaK Xe 3KCIMEePUMEHTAJIbHO A0KAa3aHO, YTO B TaKOU cMecu obpa-
30BaHUE€ OpPraHUYCCKUX COCLLI/IHCHl/lﬁ (B YaCTHOCTH, aMI/IHOKI/lCJ'lOT) MOXET MNPOUCXOAUTH
MoJ BO3JAeWCTBUEM YJabTpaduoysieTOBOW pamuanvyd. MoXXHO moJaraTb, YTO B YCJOBMSIX
HEOKHCJICHHO 3eMHOI aTMocdepbl, Korga yiabTpaduonaeToBoe usnaydyeHue CoyiHia OGec-
MPEISITCTBEHHO MOIJIO JOCTUIaTh 3€MHOM MOBEPXHOCTH *), BaXKHasi pojib B 0Opa3oBaHUU
NMEPBLIX OPraHUYCCKUX COC[LI/IHGHI/II‘/)[ npuHaajexajaa 3TOMY MCTOYHUKY SHEPIrUu. B 10 ke
BpeMs CEPbE3HOC 3HAYECHUEC MOIJIU MMETb U APYIrU€ MCTOYHUKU DHEPIrUMH. CneuyeT nona-
YEPKHYTb, YTO YK€ NEPBLIC MOIMBITKN 3KCIICPUMEHTAJIbHOTO U3YUYCHMU A l'lpO6J'leMbI BO3HUK-
HOBCHUS XKHW3HU Ha MOJICKYJAPHOM YPOBHE€ NPOJACMOHCTPUPOBAJIN BO3MOXKHOCTb MHOIO-
YUCJICHHBIX «BapUaHTOB», KOTOPble MOIJIM MMETh MECTO B TeYeHME IEepBOro Mujauapia
JIET UCTOPUU 3eMJIN.

Takum o6pa30M, MO2XHO CYUTATh AJOKa3aHHBIM, 4YTO I1OA BO3ﬂCﬁCTBMeM pa3aMYHBbIX
¢opM 3HepruM Ha NPUMUTUBHON 3emyie BO3HUKAJU JOCTATOYHO CJIOXHO OPraHu30-
BaHHbIE OpPraHUYECKHUE MOJIEKYJIBI.

B cuHTe3e opraHuku HauboJiee CYLIECTBEHHYIO POJib JOJIKHBI ObUIM UTPaTh 3JIEKTPU-
yeckue paspsilibl, yaapHble BOJIHBI, yiabTpaduosetoBoe usnaydyeHue CosHUA, ByJKaHUYe-
CKOe Temso, pajiMoakTUBHbIH pacmag K.

M3 Taba. 6 BUOIHO, YTO OCHOBHOW BKJald B MPOLIECCHl aOMOreHHOrOo CHHTE3a BHOCHT
yiabTpaduoneroBoe usnyyeHue CosHua. OgHakKo BOIMpPoc 00 OTHOCUTENbHOU 3¢h¢heKTUB-
HOCTU Ppa3JIMYHBbIX BUJOB 3HEPIrMM HE TaK NPOCT, KaK 3TO KaXETCsda Ha l'lepBbllZ B3TJIsO.
B OKCIIEPpUMEHTaxX I1Oo a6noreHHomy CHUHTE3Y OBUIM MCIOJIb30BaHbl BCE MCTOYHUKU SHEP-
'Mu, NMEPEYNCICHHbIC B TabI1. 6 l'lpn O9TOM BbISICHHUJIOCH, UTO ONPEACIAIOIIUM MOMEHTOM
SIBJISIETCSL HE O0llee KOJIMYECTBO DHEPIUM, a «K. I1. > TOU MJIM MHOU MoJeau oOpa30oBaHMsI
OpraHU4Y€CKHMX BCLICCTB.

Tab6nuua 6

CpenHss 'sHep-
s Ha BCIO
MOBEPXHOCTH
3emau (B emu-

" HULaX
10" xan/ron)

HcTouHuk

Pacnax YK (B HacTosuiee Bpems) 0,3
Pacnan “K (2,6-10» ner Hazan) 1,2
Vabrpaduoneropoe usznyuyenue Comnua (A < 1500 A) 0,08

» » » (A <2000 A) 45
Bynkanusm (naBa 1000°C) 0,04
Ynapbl MeTEeOpPHUTOB 0,05
MonHuu 0,05

*) B Hacrosiiee BpeMsi 01u3Kas yiabTpaduoneToBas 4acTb COJTHEYHOTO CIEKTPa MOrJIO0LAeTCs
o3oHoM O,, a Gonee manekas — MoJjekylramu Kuciopopa O, u asora N,.
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[Tone3HO paccMOTpPETh CIEAyIOIME 3TArbl B 3BOJIOIMM OPraHMYECKOTO BellleCTBa Ha
NMPUMUTHUBHO 3emie:

1. DBomouusi MajblX MOJEKYI.

O6pa3zoBaHue MOJUMEPOB.

. Bo3HUKHOBeHME KaTaTUTUYECKUX QYHKIIUI.

Camocbopka MOJIEKYII.

Bo3HuKHOBeHWEe MeMOpaH M JOKJIETOYHAas OpraHU3allMs.
BOo3HMKHOBEHME MeXaHWM3Ma HAaCJIEACTBEHHOCTH.

. Bo3HMKHOBeHME KIIETKHU.

HeobxoaumMo OTMETUTb, YTO B HACTOSIIIEE BpPEMsl HE TPEACTaBJISETCS BO3MOXHBIM
WCKYCCTBEHHO BOCIPOM3BECTH B JIaOOPAaTOPHBIX YCJIOBUSIX BO3HUKHOBEHHME MeXaHU3Ma
MaTpUYHOTO KOMUPOBAHUS, pPEan3yeMOT0 B KUBOW KJIETKE HYKJIECHHOBBIMU KUCJIOTAMU.
Mexny TeM, O-BUAMMOMY, B 3TOM COCTOMT CYTh MpOOJEMbl BO3HUKHOBEHMS XW3HU Ha
3emiie.

HaunGonee wn3yyeHHBIM 3TaroM B MPeOMONOTMYECKON XUMMM SIBISIETCS 3BOJIOLIUS
MaJibIX MOJIEKYJ. BbUlo 3KCrepuMeHTanbHO M3YYE€HO BO3JIEHCTBHME BCEX BhIIIENEPEUMC-
JICHHBIX BUJOB 3HEPIMM Ha CMECH pa3IMYHBIX ra30B: BOIOPOI, METaH, aMMHUAaK, OKHCh
yriepona, ABYOKUCh YIJepoAa, a3oT, BoAa, KHUCIopo.d, cepoBomopod. Ilpu sToM ObLio
YCTaHOBJIEHO, YTO €CIM CMeCh He ObUla OKMCIUTENbHON, TO Bcerma 0Opa3oBbIBATMUCH
AMMHOKMCJIOTH W ApYrue OUOJOrMYEeCKM aKTUBHBIC COENMHEHMS.

OmnpenensollMMU TPOMEXYTOYHBIMI TIPOAYKTAMU B CHHTE3¢ aMUHOKUCIOT, OCHOBA-
HUN HYKJEeMHOBBIX KucjaoT, CaxapoB M MOpGHUPUHOB SIBASIOTCS (OpManbIerua U IMa-
HUCTBIK Bogopon. OOpazoBaHWE 3THUX MPOCTHIX MPOAYKTOB MPOMCXOOUT W B Ta30BOM, U
B BOJIHOI (paze. OOpa3oBaHUe Xe Ooyiee CIOXHBIX MOJEKYT (aMMUHOKUCIOT) TPOUCXOIUT
rJ1aBHBIM 00pa3oM B BOJHOW cCpene.

Cpen BO3MOXHBIX MeXaHM3MOB 00pa3oBaHMUS AMUHOKHUCJIOT MOXHO yKa3aTh Ha
cuHte3 LlTpekepa, Kak KOHEYHBIN 3Tan MpeBpalieHUs] aMUHOHUTPUJIOB U IIMAHTUIPUHOB

NH, + KCHO + HCN NH,CH(K)CN + H,0 (amuHOHuUTpuMI),
KCH(NH,)CN + 2H,0 KCH(NH,)COOH + NH, (umaHrugpus).

Yrto KacaeTcs CMHTE3a OCHOBAHUI HYKJIEMHOBBIX KHUCIIOT, TO 3IeCh TaKXKe, KaK BHISC-
HWJIOCh, IEHTPAJbHYI0 pOJIb WIpacT LMAHUCTHI Bomopox. Tak, NpM CUHTEe3e aJeHWHA
«CyMMapHYyl0» peakiiiio 00pa30BaHUSl 3TOTO COEIMHEHUS MOXHO 3amucarh CleayloluiuM
o0pasom:

SHCN ageHwuH.

[Mpu o6pazoBanuu CaxapoB B YCJIOBUSIX, MOACIUPYOIIUX MPUMHUTUBHYIO 3eMIlo,
TIPOUCXOAMT IlleJIOUHas KOHIeHcalusl popManbaeruaa. [lporekaHue 3Toil peakuuu Karta-
JU3UPYETCST TUAPOOKUCIMU LIETOYHO-3eMENTbHBIX METaJIOB.

B skcnepumeHnTtax, npoBeaeHHbIXx [eitbenmom u [loHHamMmepyMoi, BOIHBIE PAaCTBOPHI
(opManbaerusa B pa3iMYHbIX KOHUEHTPALMAX HArpeBajluCh B MPUCYTCTBUM KAOJUHMTA,
KOTOPHI MCTOJIBb3yeTCsl B KayeCcTBE MPUPOMHOTO KaTaau3atopa. B yuciae mpomykToB pe-
aKIUu OBUTM OTOXIECTBIEHBI TPUO3bI, TETPO3bI, MEHTO3bI, TeKCO3bl. bblTa OTOXHECTBIE-
Ha Takxe puobo3a.

YpesBblualiHO BaXXHOU TpPYMMNOW COEIWHEHUN, MPUCYTCTBYIOIIUX B OOJBIIMHCTBE
KMUBBIX OPTAaHU3MOB, SBISIOTCS nmopdupuHbl. [TopdupuHoBas cTpyKTypa JIeXUT B OCHOBE
xyopoduina. Henslit psg BaxkHemux (epMEeHTOB, TaKMX KaK KaTajasa, TMepoKcuaasa
U Ip., TaKXe UMEIT MNopUPUHOBYIO CTPYKTYpy. B skcmepmmeHTax 1o abuoreH-
HOMY CHHTe3y Mop®UpUH ObUT MAEHTU(GULIMPOBAH KaK OAMH W3 TMPOAYKTOB peEakIuu
B CMECH M€TaH — aMMMaK — BOJAa — BOJOPOMA TOJ JAEHUCTBUEM 3JEKTPUYECKOTO paspsiaa.

Hawnbonee cylmecTBEHHBIM JIOCTUXEHUEM B O0JaCTU TPEOMOJOTMYECKON XUMUU
MOXHO CYUTAaTh AOMOTEHHBI CHUHTE3 HYKJICOTHIOB W TMOJUHYKJIEOTUIOB, OCYIIECT-
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BJICHHBII BriepBble LllpaMMOM U3 YIJIeBOJOB M TeTePOLMKIMYECKUX OCHOBAHWE C TIO-
Moltbio MeTadochopHbix adpupo (MDPID). B mpouecce cuMHTe3a 00pPa30BBIBANIKMCH IPO-
OYKTBl  Pa3IMYHOM  MOJIEKYJNSIpPHOW MacChl M CTPYKTYpBI, TpUYeM HYKJIECOTUABI
B MOJMHYKJIEOTUIHOM 1IeNMM pacroiarajiuch ciaydailHo, He o0pasysl KakKoii-1ubo ormpene-
JIEHHOW TIOC/IeIOBATEIbHOCTH.

3HAUUTENbHBII MHTEpeC MPENCTaBISIOT Takxe akcrnepuMeHTh PDokca Mo TepMuye-
CKOW TMOJUMEpU3aluy aMUHOKHUCIIOT.

Takum 00pa3oM, MHOTOUMCJIEHHBIE 3KCMIEPUMEHTHI 10 aOMOTeHHOMY CHUHTE3y Mpoje-
MOHCTPUPOBAJIM BO3MOXHOCTb 00Opa3oBaHUSI OCHOBHBIX KJIacCOB OMOJOTMYECKMX aK-
THUBHBIX COCAMHEHUN HEOMOJIOTMUYECKUM IMyTEM B YCJIOBMSIX, MOACIUPYIOUIMX MPUPOIHbBIE
VCJIOBHUS, CYILECTBOBaBIIME HAa TPUMMUTHUBHOW 3emie.

OnHako 00pa3oBaHUE caMbIX CJOXHBIX MOJIEKYJd He pellaeT Bompoca 00 oTdope
Y COXpaHEHWHU OTIpe/ieIEHHBIX TUIIOB MOJIEKYJIAPHBIX coenuHeHuii. Ha onpeneneHHo# cra-
IIUU YCIIOXHEHUS CTPYKTYPBI MOJIEKYJ BO3HUKAET TaKOEe MPUHIIUITUAIBHO HOBOE CBOMCTBO
WX, KaK BO3BpaTHHIH Katanu3. OOpa3oBaBUInEeCcs JOBOJbHO CIOXKHbBIE MOJIEKYJIbI TOJIKHbI
paspymiatbcs (IMCCOUMUPOBATH) MPU TOTJIOIIEHUM Oojiee NJIMHHOBOJHOBOTO M3JIYYCHHUS,
YeM TO, KOTOPOE CTUMYJIMPOBAJO UX oOpazoBaHMe. Tak Kak TMOTOK COJIHEUHOTO M3Jyde-
HUS B oOsacT OoJjiee IIMHHBIX BOJH 3HAYUTENIBHO MPEBOCXOAUT MOTOK YIbTpadHOJIeTO-
BOTO U3JIyYeHUS, CTUMYIUPYIOIIETO CUHTE3 MEePBUYHBIX OPTAHWYECKUX COCTUHEHMWIi, Mo-
ciefHMe OynyT pa3pylmiaThesl, U KaKoro-aubo HaKOTUIEHUS WX MPOMCXOAUThH HE JOJIKHO.
3aMeTuM, YTO 3Ta TPYAHOCTb SIBJSIETCS OOIEH AJs BceX MEeXaHM3MOB OOpa3oBaHMS Tep-
BUYHBIX OPTAaHUYECKUX COETMHEHMIA, TaK KaK HEOKUCJIeHHass atMocdepa TMIaHEeThl JOJKHA
OBITH TIPO3payHOil A yiabTpaduonetoBsix aydyeid ConHua. Ceiiyac HamedaeTcsl HECKOJb-
KO TyTeil TpeomosieHus 3Toi TpynHOCTU. Hampuwmep, MOXHO TMpEANONTOXUTh, YTO TMOCTe
cchopmupoBaHusi Tuapocdepbl 0O0pa3oBaBILMECS B €€ MOBEPXHOCTHBIX CJIOSIX OpraHuye-
CKHUe COCTMHEHUS TyTeM KOHBEKIMM MEPEHOCUIUCh Ha NOCTaTOYHYI0 TJIYOMHY, Kyjaa yxe
«pa3pylIUTENbHOE» WU3JyYeHHE He HOXOJUJIO.

3Has moTok ynbTpaduoseroBoro uanydeHuss CosiHuIa, CTUMyIMpyloero obpasosa-
HME OpPTaHMYECKUX BEIECTB, M CUUTasi, YTO BHOBb 0Opa30BaBIIMeECS BellecTBa HE pa3py-
IIAI0TCSI, a TMOCTENEHHO HaKaIlJWBalOTCS, MOXHO OILIEHUTb KOJMYECTBO 0Opasylolierocs
TakKUM CHOcobOM opraHuvyeckoro BewlecTBa Ha 3emJje. Takue BbluuciaeHus: npoussen Ca-
raH, KOTOPHI B TPEANOJOXEHUU, UYTO 3TOT IMpolecc IIWics | MIpA JeT, Hallea, 4To
HaJ KaXJIbIM KBaIpaTHbIM CAaHTUMETPOM 3E€MHOM TOBEPXHOCTH MOTJIO 00pa3oBaThCsl He-
CKOJIBKO KHWJIOTPAMMOB OpPraHWYeCKMX COCIWHEHWH. DTa BeJWYMHA TpEACTaBISETCS J0-
cratouyHo Oonbuioil. Hampumep, ecnmu Obl Bce 3TM 00pa3oBaBIMecs] B PAHHIOW 3TOXY
pPa3BUTHUS Hallleil MiIaHeThl OpraHMYecKue BellecTBa PaCTBOPUThL B MUPOBOM OKeaHe, KOH-
LIEHTpalUsl TaKOro pacTBopa Obiaa Obl mpubnusutenbHo 1 %.

Tak Kak ecTb OCHOBaHUs IMoJlaraTh, YTO 00EM MMPOBOTO OKEaHa 3a I'e0JIOTMYECKYIO
WCTOpUIO 3eMJIM MOYTH HE MEHSJICS, MOXHO CAeJaTh BBIBOJA, UTO NMEPBOOBITHBINA OKeaH
MPEACTaBIsIT co0oii 1 %-Hblil pacTBOp Pa3MIWYHBIX OPTaHUYECKUX COeTMHEHUM. JT0OBOJNBHO
KpenkKuii muTaTenbHbll OynboH! OTa cpema Oblla BecbMa OjarompusiTHa Jisi o6pa3oBa-
HUST HOBBIX, OOJiee CJIOXKHBIX OPraHMYECKUX COoelMHeHUi. B yacTHOCTM, U3 aMUHOKUCIOT
MOTJIM CHHTE3UPOBAThCS pa3jIMuHblE OETKOBbIE COEIMHEHMS.

Jlo cux mop Mpearnoaraioch, YTo XM3Hb KaK-TO BO3ZHMKJIA Ha BCell «OCPEIHEHHOM»
TTOBEPXHOCTU TEPBOOBITHON 3eMJiM, ISl 4ero moTpedoBaiuCh COTHM MUJIJIMOHOB JIET.
Ho, koHe4yHO, 3TO MOrJio OBITh M HaBepHsSKa ObLJIO HE TaK. B oTHenbHBIX MecTax 3eMHOM
TTOBEPXHOCTU YCJIOBUS JUISI 3BOJNIOLUU CIOXHBIX MOJIEKYJT B TepBbie MPUMUTUBHBIE
(hopMbI XM3HU MOTJIU OBITH OCOOEHHO OJaronpusiTHb. Maen «10KaibHOr0» BOSHUKHOBE-
HUS XU3HU Ha 3eMJie ¥ TPUTOM B CPAaBHUTEIHLHO KOPOTKHME CPOKU BBICKA3bIBATUCH HEOJI-
HokpaTtHo. JI. M. MyXUH TpemIoXu1l HWHTEPECHYIO THUIOTe3y, 4TO XW3Hb MoOTJa
BO3HUKHYTb B 00J1aCTM TMOJBOJAHBIX BYJIKAHOB.

[To Bceit BUAMMOCTH, UMEHHO TMOABOJIHBINM BYJTKAaHU3M MOT UTPaTh U3BECTHYIO POJIb
B 00pa30BaHUU TMPEIICCTBEHHUKOB CAOXHBIX OpraHMYeCcKUX MOJeKya. JlelcTByomuit
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BYJKaH MOXHO pacCMaTpWBATh He TOJbKO KaK MCTOYHWK TeIa, HO M KaK MCTOYHUK IMpPO-
cThix coefuHeHuit, Takux kak CO, CH,, NH,, CO, HO, H,, HS u mp., Heobxomumbix
IUTSI CHHTE3a OPraHMYEeCKOro BelllecTBa. PeaKIMu, MPOUCXOISNINE MEXIY dTUMHU razaMu
B YCJIOBUSX MOBBIIIEHHBIX TEMIIEPATyp U NaBIeHUI, TOJKHBI MPUBOAUTH K 06pa30BaHUIO
MpeaNlIeCTBEHHUKOB CIOXHBIX OPTAHMUYECKUX COCAMHEHUM, IIMaHUCTOTO Bogopoaa 1 (op-
Manpaeruaa. ['mapocdepa (0KeaH) UCTOAb3YyeTCS B JaHHOW Momenu Kak (akTtop, obecre-
YUBAOMINI CTAOUIBHOCTh 00Pa30BaBIIMXCS MPOAYKTOB BCIEACTBUE OOJNBIIUX MEPenaaoB
TeMIlepaTyphl B 30He NeWMCTBUSI MOABOTHOTO ByJKaHa. Kpome Toro, B 0o6lacTv MOABOJ-
HOTO ByJKaHa MMeeTcs IMMPOKMI MUMama3oH HaBJIeHWI, 4TO BechbMa CYIIECTBEHHO, TaK
KaK BBICOKME MaBJIeHUS HEOOXOMMMBI TSI TOBHIIIEHUS BBIXOAA MPOAYKTa B psie peak-
nuii. HakoHel, Hanuyue B 0O0JacTW TMOABOTHOTO W3BEPXKEHUS 30H C TEeMIEepaTypoit
50-100 C obecmeuynBaeT IPOXOXIEHUE psIma peaKLUUWil, MPUBOIIIIMX K CHHTe3y Oonee
CJIOXHBIX OPTAHNYECKUX COeTUHEHUN. MeXaHU3Mbl 3TUX peaklMid OCBEIeHBI B paboTax
Opo u [ToHHAMIIEpYMBI.

O6pa3oBaHKe B Mpoliecce U3BEPKeHMS TBEPAbIX YaCcTUI] 00YCIOBIMBAET HaTUYME Ka-
TaJM3aTOPOB M MOXET CIOCOOCTBOBATh B AasibHeMIIeM IpolieccaM KOHIEHTPUPOBAaHUS
W MOJUMEPU3AIMKY OPTAaHUKH.

J. M. MyxuH yKa3biBaeT Ha HEKOTOpble PeaKIHUH, KOTOPhIe MOTYT MMEThb MECTO
B 30HE TIOIBOIHBIX M3BEPXKEHMIA:

KATATH3ATOPbI
1) CH, + NH, HCN + 3H,,
KaTamm3aTopl
2) 2CO + NH, HCN + CO, + H,,
3) CO + H, -> anpneruspl ¥ Ipyrue KUCIOPOAOCOIEPXKAIINE COCTMHEHUsS, YIJIEBO-

TOPOJIBI.

TakuM o6pa3oM, BCIEICTBME BO3MOXHOIO 00pa3oBaHUs B 30HE NEHCTBUS TOMBOJI-
Horo ByikaHa HCN u CH,O, moznBonHble ByJKaHMYeCKHE MPOLECCHl MOXHO paccMaTpu-
BaTh KaK MCTOYHHUK HEOMONOTMYECKOTO CHMHTE3a CNOXHBIX OPraHMYECKHX COCTMHEHWI.

PaccMoTpuM Temepbh HEKOTOpbIe YMCIEHHBIE 3HAYEHHUsI, KOTOPbIE HOCAT XapakTep
OPUEHTHUPOBOYHBIX OIleHOK. Macca rasa, BBIODOIIEHHOTO MpPW CUJIBHOM H3BEPXKEHUH,
uMeeT nopsaaok sennuuHbl 107 1. EcInm MpUHATH, UTO B TedeHUe UCTOPUU PA3BUTHS 3eM-
JIV TaKWe U3BEePKeHUsT OBIIM €XeroQHO, TO MPU OJarONMPHUITHBIX YCIOBUAX MOTJIO 0obpa-
30Bathesl A0 107 T OpraHMYecKMX COEeNMHEHMIl.

«BynkaHu4ecKMil» MeXxaHU3M 00pa30BaHUSA CIOXHBIX MOJIEKYI MOXET UMETh TIPUH-
LIUMKUabHOE 3HAYeHUE B YCIOBUSX, TI€ MO PSIAy NIPUYMH BO3AeHCTBUEM YIbTpaduoieTo-
BOIO M3JIYYEeHMSI Ha MCXOTHBIE MaTepHalbl MOXHO TpeHeOpeyb.

IMpennoxeHHBIE MyXMHBIM MeXaHU3M 00pa30BaHMS CIOXHBIX MOJIEKYJI He TpeOyeT
HalMyusg MeTaHO-aMMHauyHO# aTMocdepbl. Bbulo GBI MHTEPECHO MPOBEPUTH ITOT MeXa-
HU3M 3KCIIEPUMEHTAJIbHO B 30HE ACCTBUSA KAKOTO-IMOO MOABOTHOTO BYJKaHa.

MHoro et ToMy Hasan bepHan BbICKa3bIBajcsi B TOM CMBICNE, YTO XHM3Hb MOTJa
3apOAUTHLCS B UJIe HEOONBIIUX JaTyH. B TaKuX yCIOBMAX TONMUMeEPU3ALIUS MOJEKYJ MO-
KeT MPoTeKaTh ropasmo ObICTpee, rak KaK MUKPOCKOMUYECKHME YaCTHIIBI WJia MOTYT BBI-
CTymaTh B POJU CBOeOOpa3HBIX KaTaliu3aTOpOB. DTo mpenanonoxeHue bepHamta Oblio
MOJATBEPXKAECHO SKCHMEPUMEHTaTbHO. JIIOOOMBITHO OTMETHTh, YTO HEKOTOPBIE CIIOXHBIE
OpTaHMYeCKHe MOJEKYJIbl JyUllle «COMPOTUBIISIOTCS» Pa3pyIIUTETbHOMY BO3AEHCTBUIO
VIAbTPa(GUONETOBBIX JIyUei, a TaKXKe HarpeBy, YeM MpocThie. [109TOMY cilemyeT OXWAaTh,
YTO ¢ TeUEHUEM BPEMEHU JOJIKHBI «BBIXMBATh» GoNee CIOXHBIE MOJEKYJIbl, B TO BpeMs
KaK MPOCThIe TOJKHBI pa3pymiathcs. JJOBOJbHO JTIOOOMBITHBIM MPUMED «ECTECTBEHHOTO
otbopa» y HEeXHUBOW MaTepuu!..

Hapsiny ¢ omucaHHBIM «eCTeCTBEHHBIM OTOOPOM», MPUBOASIIUM K MPEUMYIIECTBEH-
HOMY 00pa30BaHMIO CITOXHBIX OpraHMYEeCKUX COeAMHEHWM, OYAyT MPOUCXOAUTh, U TPU-
TOM JOBOJBHO 3(MGEKTUBHO, «CIMBaHUSA» TaKMX MOJEKYJT B IieJble MOJEKYJIIpHbBIE
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arperatbl, HaCYMTHIBAIOLIME COTHM ThICSY WM MWIIMOHBI Mojekyd. Takue oOGpa3oBaHUS
Ha3bIBAIOTCSl «KOAllEPBaTHBIMU KamasiMu». OHU HEONHOKPATHO MCCIENOBATUCH 3KCMEpU-
MeHTanbHO. Ha puc. 54 npuBeneHa gotorpadus Takux Kamnenab, cAeJaHHas 4epe3 MUKpPO-
ckomn npu yBeanueHuu B 320 pa3. B utore o6pazoBaHus KoallepBaTHBIX KaleJdb B HUX MO-
I'YT OBITh CKOHIEHTPUPOBAHBI BCE OEIKOBbIE MO-
JIEKYJIbl, TPUCYTCTBYIOLIME B MUPOBOM OKEaHe -
pactBope. B oxpyxawoueil Boge OyayTr pacTBo-
pPEHBl TOJBKO CPaBHUTEIbHO MPOCTHIE, HH3KO-
MOJIEKYJISIDHbIE COCAMHEHUSI.

Axanemux A. 1. OnapuH cyuTaeT, 4TO UMEH-
HO 3TH KOallepBaTHbIE KaTUIU MPU ONpeaeSeHHbIX
YCIOBUMSIX MOTJM [JaThb Hayajo 00pa3oBaHUIO
MEepBUYHBIX XUBBIX cucTeM. OO 3TOM CBUJETENb-
CTBYET DSl MHTEPECHBIX CBOMCTB KOallepBaTHBIX
KamneJsib, CTaBIIMX MU3BECTHBIMUM B pe3yJbTaTe Ja-
OopaTOpHBIX HCclenoBaHuii. B yactHocTH, 3T
Kanau o0JaaoT CBOMCTBOM YlaBJAMWBATh U BIU-
ThIBaTbh B CBOIO CTPYKTYPY HEKOTOpbIE BEIlECTBa
U3 OKPYXAIOLIEro MX HU3KOMOJEKYJISIPHOTO pacT-
Bopa. B atom A. U. OmapuH ycmaTpuBaeT 3aya-
TOYHbIEe (OpMBI Tpolecca OOMEHa BEIIeCTB -
Puc. 54, Kouuepsathuie Kuiian (ybBelnueso BaXHEHIIETo, MO0 €ro MHEHMUIO, anl/I6YTa XU3HHU.

B 320 pas) OH momyepKWBaeT, YTO B MHUpPE KOallepBaTOB
HMMEIOT MECTO MOJIHbIE aHAJOTH MPOLiecca ecTecT-
BeHHoro orbopa. Ilo »3toMy mnoBomy oH nuuier: «OOpa3oBaBiiMecs B 3eM-
HO ruapocdepe KkoalepBaTHble Kaljaud HaXOAWIUCh MOTPYXEHHBIMU HE TMpocTa
B BOJIE, 2 B PACTBOPE Pa3HOOOPa3HBIX OPraHMYECKUX BEIIECTB MU HEOPraHUYECKUX COJIEH.
DT BelllecTBa U COJNU aAcopOUpOBaNUCh KOALlEPBATHBIMU KaIJIsSMHU U 3aT€M BCTyMaiu
B XMMHUYECKOE B3aMMOJENCTBUE C BELIECTBOM caMOro KoallepBaTa. [Ipoucxoaunu mpo-
Lieccel cuHTe3a. Ho mapanienbHo ¢ HUMUM LK U Tipoliecchl pacnaga. CKopocTbh Kak Tex.
TaK ¥ JPYTUX IPOLIECCOB 3aBUCEIA OT BHYTPEHHEH OpraHM3aluu KaXIOW JaHHOW KA.
bonee unu MeHee AMUTENBHO CYLIECTBOBATh MOTJIM TOJbKO KaIljiu, o0iafaBline U3BECT-
HOM TMHAMMYECKOU YCTOMUMBOCTHIO, B KOTOPBIX MPU JAHHBIX YCIOBUAX BHEUIHEH Cpeabl
CKODOCTU CHUHTETMYECKUX IMPOLECCOB Mpeobsagand Hal CKOPOCTSMU pas3joXeHUSs.
B obOpaTtHOM ciyvae xaniau ObiM oOpedyeHbl Ha McYe3HOBeHUMe. MHAMBuUIyalbHaAs HCTO-
pUsl TaKMX Kamesib ObICTpo oOpbIBajach, W MO3TOMY TaKUe «IJIOXO OPTaHU30BaHHbBIE Ka-
IUIW» YX€ HE WUIpajd HUKAKOW pOJM B XOA€ [JAJbHEWILEH 3BOJIOLIMUA OPraHUYECKOM
Matepumn» *).

C runote3oit A. M. OmapuHa B HacTosilee BpeMs TPYAHO corjacutTbcsa. Hanuvue
AHaJOTOB OOMEHa BELIECTB U «ECTECTBEHHOro OTOOpa» Yy KoalepBaTOB ellle He eCTb J0-
Ka3aTeJbCTBO TOTO, YTO OHM MOTJIM MPUBECTU K OOpPa30BaHUIO MEPBBIX MPUMUTUBHBIX
KUBBIX OpraHM3MOB. OCHOBHBIMU CBOMCTBAMU BCAKOTO XMBOTO OpraHu3Ma, NOMUMO 00-
MeHa BeIECTB, SIBISIOTCS Hajluyue «KOMUPOBAJbHOW CUCTEMbI», «KOJa», TMepenalollero
10 HACJENCTBY BCE XapaKTEepHble MPU3HAKM AaHHOW ocobu. Mexay TeM y KoallepBaToB
HHUYero momoOoHoro Het. M300uane Ha mMepBOOBITHON 3eMlie BCEBO3MOXHBIX, B TOM YHCIE
U JIOCTATOYHO CJIOXHBIX, «CTPOUTEJbHBIX OJOKOB», M3 KOTOPBIX MOCTPOEHO BCE XUBOE,
ele He OOBSICHSIET, KaK BO3HUKJA U cTaja GYHKLUMOHUPOBATbH XUBas cyOCTaHLMS, Mpel-
cTaBisionias coboit Jaxe B caMbIX MPOCThIX (hopMax BecbMa CIOXHYIO MAUIUMHY, a ec-
JY TOBOPUTH TOYHEE, BEJIMKOJENMHO paboTalllyld COBpeMeHHeiIylo G adbpuUKy-aB-
TOMAaT.

1956 *y Omapun A. U, ®ecenkon B. I'. Xusub Bo Bcenennoit.—M.: Usg-so AH CCCP
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«Ynpaadmwlnas cucreMa» 3Toil (GaOpHUKU COCpPeaOTOYeHA B OJHOMEPHON CTPYKType
HOHK, xpansgmeit uHpopmanuio, 3aIMCaHHYI0 Ha SI3bIKE, COCTOSIIIEM M3 YEThIpeX OYKB
(ocHoBaHuit). CucTemMa OCYILECTBISIET TMEPEBOA ITOTO sI3bIKa Ha SI3bIK CTPOSILIMXCS IO €€
KoMaHaaM 0enkoB, cocTosimuid u3 20 OYyKB (aMHHOKMCIOT).

Kax mnpousomen KayecTBEeHHB i CKayoK OT HEXMBOIO K XXMBOMY, TMIIOTe3a
A. WN. OnapuHa coBepuieHHO He 0ObBsicHsieT. TonbKO MpuUBJIEeYEHUE OCHOBHBIX NpeacTa-
BJIEHUI COBPEMEHHON MOJEKYJSIPHOM OMOJOTMHM, a TakKKe KMOCPHETUKH, MOXET IMOMOYb
pelIeHuIo 3Toi BaxKHelIeid, OCHOBHOI MpobjeMbl. Brpoyem, moka He siICHO, €CTb JIM Ta-
KOe pelieHue BooOIle.

Nrak, neHTpaabHOi MpoOieMoil MPOUCXOXAEHUS XU3HU Ha 3eMiie SIBISIETCS PEKOH-
CTPYKIMSI 3BOJIOIIMM MeXaHM3Ma HacJedCTBEHHOCTU. XKU3Hb BO3HMKJIA TOJbKO TOIMA,
KOr/Ja Havyaja NeicTBOBaTh MEXaHU3M perivKauuu. Bemp Jito0asi CKOJb YyromgHO CJIOXKHAas
KOMOMHALIMS aMUHOKHUCIOT U IPYTUX CIOXHBIX OPraHUYECKUX COEAMHEHUII — 3TO ellle He
XKMBOW opraHu3M. MoXHO, KOHEYHO, MPEANOJ0XUTh, YTO MPU KaKUX-TO UCKIIOUYUTETbHO
0JaronpuUsITHBIX OOCTOSATENbCTBAX IHe-TO Ha 3emie Bo3HMKIa Hekas «mpallHK», koro-
pas ¥ MOoCHyXujia HayaJloM BceMy XMBOMY Ha 3emse. Bpsa nau, ogHako, 3To Tak, €cCiu
runoretuyeckasa «npaJlHK» Obina BmosHe mogoOHa coBpeMeHHOM. JleJo B TOM, YTO CO-
BpemeHHass JHK cama mo cebe coBepuieHHO OecroMouiHa., OHa MoXeT (PYHKIMOHUPO-
BaTb TOJbKO IpPU HaJMyuu OeJKOB-GepMeHTOB. JlymMaTh, 4TO YMCTO CJyyailHO, IyTeM
«MePeTPSAXUBAHUSI» OTACHbHBIX OJOKOB — MHOTOATOMHBIX MOJIEKYJ, MOIJa BO3HUKHYTb
Takasl clioxHelmass MaiiuHa, Kak «npa/IlHK» v HyXHBIN a1s1 ee pyHKIMOHUPOBAHUA
KOMIIIeKC OelKOB-(pepMEHTOB,—3TO 3HAYUT BepuTh B uyaeca. Kyga, Hampumep, Ooiee
BEPOSITHO TPEANOJOXUTh, YTO KakKas-HUOyOb MapThilika, OGecrnopsimoyHo OapabaHs 1O
KJaBMaType MUIIYIIEH MallMHKU, CAydailHO HamedaTaeT 66-ii coner Llexcmupa... Boixon
U3 3TOr0 3aTPYAHUTEIbHOTO IIOJOXEHUS MOXET COCTOSITb B TOM, YTO CaM periuKa-
IIMOHHBIN MEXaHM3M 3a MEePBble COTHU MUJIJIMOHOB JIET Pa3BUTHS «IIPAXU3HU» MpeTepIen
OTPOMHYIO 3BOJIIOLMIO OT MPOCTOro K cioxHomy. K coxaneHMo, ycrmexu B ITOi Bax-
Helileil 06;1acTu Moka He3HaYUTEIbHBI.

Puy, onHako, ykaszajq Ha 3HauuTeJbHOEe cxoAcTBo cTpoeHus mojekya IHK m PHK,
KOTOpbIE TEM HE MeHee BBIMOJHSIOT B KJETKe COBeplIeHHO paszauyHbie pyHkuuu. JHK
SBJISIETCS. HOCUTeNeM TeHeTuyeckoi mH@opmauuu, PHK ciyXut nis mpeBpalieHust 3Toii
nHbopMalMK B peansbHble MOJEKYJbl Oenka, T. €. JIJIs1 HEeMOCPeICTBEHHOIO0 CUHTE3a BUIO-
BocIeMbuyecKkorobenka.

Ocoboro BHUMaHUS 3aclyXKMBaeT OTKPbITUE ¥ BUpyca TabauyHO MO3aMKU U Yy HEKO-
TOPBIX APYTMX BUPYCOB HE NBYX, a TOJbKO ONHONH HYKJIEMHOBOU KHMCIOTHI, Oojee Mpo-
croit.— PHK. ®O1a PHK oka3anach cnocoOHOi ocyllecTBAsITh (PYHKLMU 00eUX HYKJIEH-
HOBBIX KHUCJOT — Mepeaauyu HacjeICcTBEeHHONH MHoOpMaluu M CUHTe3a Oelka.

MoXHO DOMYCTUTb, YTO 00€ HYKJIEMHOBBIE KMUCIOTHI MPOMU3OILIM OT OJHON OOIIeH
Oosiee MPUMUTUBHOM MOJIEKYJIbl. YCIOXHSASICh U CEUUATU3UPYSICh B MPOLECCE IBOIIO-
MU, 3Ta «[IPaHyKJIEUHOBasl» KUCI0Ta IpeBpaTUaach B GyHKIMOHAIbHO Pa3MUHbIE TUIIbI
monekyn JJHK u PHK. Bo3MoxHo, 4yTo 3Toif MepBUYHON HYKJIIEMHOBON KUCJIOTOU Moria
ObITh MoJiekyna, 6au3kas Kk 6onee mpoctoit PHK. Ilogo6no PHK Bupyca Tabaynoit mo-
33K oHa obJiamana CIocOOHOCThIO K Tepenaye HacjleACTBEHHOW MH(POpPMALUU U K CHUH-
Te3y Oeika. Bo3MoXHO Takxke, yTO BUpPYChHI, coaepxaiiue Tojabko omHy PHK (dusorene-
TUYecku Oojiee paHHee oOpa3oBaHME), CileAyeT paccMaTpuUBaThb KakK COBPEMEHHbBIE MOAM-
bukauuu npeBHe, TPUMUTUBHOU HOPMBI KU3HU.

Bce 3T0 MOXeT MpOJAUTh HEKOTOPHIM CBET Ha MYTM BO3HUKHOBEHUS W DPa3BUTUSA
KMBBIX CYIIECTB OT Oojiee MPOCThIX (OpPM YIpaBiIeHUS] M MTPUMUTUBHON XM3HU K Oojee
cioxHbiM (opmaMm. Eciau HebGenkoBas («HexuBasi») Mojekyia PHK B moaxonsiueit
cpere oOpasyeT XHUBBIE CUCTEMbl, TO He Ha O3TOM JM TYTM MOXHO OOHapyXHUTh
«MOCTUK» MEXAYy HEeXMBOH U XMBOU mnpupomoit? Pemaloiiee c10BO B 3TOM BaXHeli-
IIeM BOMNpOCe MPUHAIICKUT DPA3NIMUYHBIM OyIyHIMM OUOXMMMYECKUM M TeHETMYECKUM
UCCIe0BAHUSIM.

151



Insg o6pa3oBaBIIMXCS Ha TUIAaHETE TMEPBBIX MPUMUTUBHBIX OPraHM3MOB BBICOKHE
N03bl XECTKOW pagualuu MOTYT MpPEACTaBISATb CMEPTESbHYIO OMAacHOCTh, TaK KaK MyTa-
UM OyoyT TPOMCXOAUTh TaK OBICTPO, UTO €CTECTBEHHBII OTOOp He TOCMeeT 3a HUMHU.

Mbl yxe ynmoMuHanauM B TJI. 5, 4TO MPUMEPHO OAUH pa3 B COTHU MWIJIMOHOB JIET
okosio CofHIIa BCMIBIXMBAET CBEPXHOBas 3Be3/a, W B Hallell IMJIaHETHOH CUCTEME YPOBEHb
KOCMMYECKHUX JIyuyell yBeJMYMBaeTCsS B AECITKU U COTHU pa3. OQHAKO AN CPaBHUTEIBHO
KOPOTKOXHMBYIIUX TPUMUTUBHBIX KXU3HEHHBIX (DOPM TaKoe YBEJIUUYEHUE YPOBHS XKECTKOM
paaualuy He TPeACTaBIseT Ccepbe3HOil omacHocTM. Kpome Toro, MIMTENbHOCTh MEpPUO-
JIOB MOBBIMIEHHOW MHTEHCUBHOCTU KOCMUYECKMX Jy4ell CPaBHUTENbHO HEBENIMKA (IeCITKU
ThicAY JieT). IpyruM BO3MOXHBIM HMCTOUHUKOM TyOUTENbHON XECTKOW paauanuu MOr
ObITh TOBBILIEHHBI YPOBEHb PaJAMOAKTUBHOCTU Ha MNepBOObITHON 3emse. OgHako pac-
YyeThl MOKa3bIBAIOT, YTO 3TOT YPOBEHb BPSIA JIM MpPEBbILIAT COBpEeMEHHbIN Oonee uyeM B 10
pa3. ColHeYHOe PEeHTIeHOBCKOE M3JyYeHHe B Te BPeMeHa, TakK Xe KakK W ceiiuac, He IMpo-
HUKaJ0 yepe3 Tojiury atMocdepsl. M TonbKO ONMH BUJ XECTKOW paavMaluu HMeEN BBICO-
KYI0 MHTEHCUBHOCTb — yibTpacduoseroBoe usiyuyeHue CojHLIA B 00JacTH AJMH BOJH
0,29 — 0,24 MxM, a1 KOTOporo mnepBoObITHas atmocdepa 3emid, B OTIUYME OT COBpe-
MEHHOM, OblIa IIPO3pavyHOi.

Tak kak CojHle B Te BpeMeHa M3Jyyajo MPUMEPHO TakK Xe, KaK U ceiyac, Mbl MoO-
KeM OIIEHUTh TOTOK €T0 M3Jy4yeHUs Ha 3emyie B YKa3aHHOU CHeKTpajbHOU o0iacTu.
DTOT MOTOK OKa3bBaeTcsi paBHEIM 5- 10° apr/(cM’-c), T. e. mpuMepHo B 300 pa3 MeHbIIe
MOJHOTO TOTOKA COJHEYHOro u3nyvyeHus. CMeprenbHas 103a Takoi paguauuu 1js Ooib-
ITMHCTBA COBPEMEHHBIX MUKPOOpPraHU3MOB cocTaBisteT 10°—10° apr/cm’. PagmaumonHas
OTMAaCHOCTb OTCYTCTBYET B TOM clyyae, KOTAa 3a BpeMs XM3HU OAHOTO MOKOJEHUS
KUBBIX OPraHU3MOB J03a pajuMallud MEHbIlIe TMPUBEAEHHON BenMyuHbl. MMeroTcs Heko-
TOpblE OCHOBAaHUS MOJaraTh, YTO BPEMs XKU3HU MEPBOOBITHBIX MPUMUTUBHBIX OPraHU3-
MOB OBUIO OCTATOYHO BEJIMKO, HaMpuUMep, HECKOJbKO Hemenb. Eciu cuutath, 4To s
HUX 103a B 10 3pr/cM- 6Gbla OMACHOM, TO MOTOK YIbTPAa(dHOTIETOBON pagMalud IONXKEH
6bTh He Gompme 107 3pr/(cM’-c), T.e. B S MJIH pa3 MEHBIIE pPEaNbHOTO
MOTOKa COJHEYHOro wusayuyeHus. Orcioma ciienyeT BaXKHbI BbIBOJ, YTO MEpPBUYHBIE
KUBbIE OpPTaHM3Mbl MOTJM 00pa3oBaThCcs M Pa3BUBATBHCS TOJBKO HAa TOCTATOYHO OOJb-
moit rnyouHe mox Bomoit. Cioit Boabl B HECKOJBKO IECATKOB METPOB YMEHbINAET MOTOK
yAbTPa(uOJETOBOrO M3JNYUYEHUS B AECATKM MUJIMOHOB pa3 U TeM caMbiM o0ecrieyuBaeT
HEOOXOMMMYIO ISl Pa3BUTHUS XUBBIX OPTaHU3MOB «OpOHIO». DTO SBASETCS elle OJHUM
BaXHBbIM apryMEHTOM B MOJb3Y YTBEPXIEHUS, YTO XM3Hb Ha Hallell TIIaHeTe BO3HMKIIA
M pa3BUBajach IMEpBOHAYaJlbHO B BOAE, MPUYEM HA JOCTaTOYHO OOJBIIOW TIyOUHE.

MBI 0CTaHOBUJIUCH TOIBKO HA HEKOTOPBIX OCHOBHBIX BOTIPOCAX BOSHUKHOBEHUS XKU3-
HU Ha 3emJe W MO aHaJIOTMM — Ha JPYTUX IUlaHeTaX. B 3Toil mpobieme ele ouyeHb MHOTO
HesicHoro. Hampumep, Bce 6enKoBbIe
COEMHEHUS, BXOASIINE B COCTAB XU~
BOTO  BELIECTBA, MMEIOT  «IEBYIO
acummeTpuio». Yto 31O O03Havaer?
Jleno B TOM, 4TO OOJBIIOE KOJHMYE-
CTBO OPTaHUYECKUX COETUHEHUI MO-
KET CyLIecTBOBaTh B ABYX ¢opMax.
Ot (GOpMBI OTIMYAIOTCS OIHA OT
JIpYroii TpOTUBOTMOIOXHOM OpUeHTa-
el OTHENbHBIX TPYMIUPOBOK aro-
MOB — HEKOTOpas rpynmnupoBKa aro-
MOB B OJHOI (opme siBasiercs 3ep-
KaJbHBIM H300paXeHUeM COOTBETCT-
BYIOLEH TPYNMUPOBKMU B APYro.

Korma mpoucxomut madopatop-
Pue. 55, «llenmen n «npupsicy OpPrafidecs He MOAERYah HBIII CHHTE3 TaKoro COCOUMHEHUA,




BCerma «IpaBble» U <«JIeBble» (OPMbI MPUCYTCTBYIOT B OAMHAKOBOM KOJIMYECTBE,
TaK KaK «HapallMBaHWe» MOJIEKYJ] TMYyTeM TMPUCOEIMHEHUS] AaTOMOB U aTOMHBIX
IPYNNUPOBOK TNPOUCXOAUT cCAydyailHbBIM oOpa3oM. [loyeMy e B <«XHBBIX» OpraHU-
YECKUX COENMHEHUSIX BCEraa MPUCYTCTBYIOT TOJbKO <«JIeBble» (HOpMbI?

Eume Ilacrep ykazani, 4TO «aCUMMETPUYHBIA CUHTE3» MOXET MPOMCXOAUTH TMPU Ha-
JUYUU KAaKOTO-HUOYAb PUPOJHOTO aCUMMETpUYHOTO ¢dakTopa. U neiicTBUTENbHO, eciu
B 1abOpaTOPHBIX YCJIOBUSIX CUHTE3UPOBATh HEKOTOPblE OPraHMYECKHE COEAMHEHUS TMO[
BO3JCHICTBMEM TMOJSIPU30BAHHOIO MO KPYry CBETa, TO B 3aBUCMMOCTM OT HaNpaBieHUs
BpallleHUs CBETOBOTO BEKTOpa TIOJYYalOTCS TMPEUMMYLIECTBEHHO <«IIpaBble» WM «JIEBbIe»
(GopMbl cCHUHTEe3UpyeMbIX BelecTB. K coxkanaeHHIo, TaKMM CIIOCOOOM TPYAHO OOBSICHUTH
ACUMMETPUIO «KHUBBIX» MOJIEKYJ, TaK Kak B COJHEYHOM M3JIYYEHUMU OTCYTCTBYET CKOJIb-
KO-HMOYIb 3HAUUTENbHAS COCTaBASIONAs, MOJSIpU30BaHHAas 10 Kpyry. BnpoueMm, Hemb3s
HCKJII0YATh TOTO, YTO MOCJE MPOXOXIEHUS 3HAYUTEIbHOU TONIIM TEPBOOBITHOTO OKeaHa,
BOJa KOTOPOro, ObITh MOXET, 00jajaja COOTBETCTBYIOLIMMU ONTUYECKUMU CBOWCTBAMHU,
Takas COCTaBisollas U BO3HUKaNA. DTOT BONPOC TpeOyeT CHeluanibHOTO MCClel0BaHMUS.

Hpyroit BO3MOXHBIH MyTh aCUMMETPUYHOTO CHMHTe3a Obl1 yKazaH bepHamom. Ilpu
CHHTE3€ HEKOTOPBIX OPTaHMYECKMX BEIECTB Ha MOBEPXHOCTU ONTUYECKU aKTUBHBIX KpU-
CTaJIJIOB (HampuMep, KBaplia) MOT'YT BO3HUKATh (OpMBI onpeneaeHHol cummeTpuu. Cre-
NyeT, OHAKO, OTMETUTb, UTO B MPUPOJE PACIPOCTPAHEHBI KaK «IpaBble», TAK U <«IEBbIE»
kpuctamibl. [103TOMYy He COBCeM SICHO, KaKMUM 00pa3oM B XXMBOM BELIECTBE MOJIEKYJIbI
MMEIOT aCUMMETPUIO TOJBKO OJHOTO 3HaKa W BPSAN JU aCUMMETPUUHBI CUHTE3 B ecTe-
CTBEHHBIX YCJIOBUSAX MEPBOOBITHON 3eMIM MOT MPOMUCXOAUTH TaKUM crmocobom. Tak wiu
WHaye, BOMPOC O MPUUYMHE ACUMMETPHUU XUBOW CYOCTAHLMM MOKa OCTAETCS OTKPBITBHIM.

3acnyXuBaeT BHUMaHHUS elle Takod BOMPOC: MOYeMy XM3Hb Ha 3emie He BO3HUKAET
13 HEXMBOTO BelllecTBa B HacTosuiee BpeMsa? M BooOuie — kM3Hb Ha 3emie BO3HUKJA
OJIHOKPATHO MJU MHOTOKpaTHO? [IpOTUB BO3MOXHOCTEN MOBTOPHOTO 3apOXIECHUS XKHU3-
HM Ha Hallleil TIaHeTe U3 HEXMBOM CyOCTaHLIMU MOXHO BBIABUHYTh TaKOW CEpbe3HBIN ap-
TYMEHT: paHee BO3HMKILNAS XWM3Hb HE AAaCT BO3MOXHOCTb HOBOMY 3apOXJAEHUIO XU3HHU.
MuKkpoopraHu3Mbl U BUPYChl OYKBaJIbHO ChEAST YK€ NMepBble POCTKU HOBOM XuU3HU. py-
UM apTyMEHTOM MPOTUB «ITOBTOPHOTO» 3apOXIEHUS XU3HU SIBISETCS HUYTOXHO Maas
BEPOSITHOCTb 3TOI0 Mpouecca. Beab Henb3ss MCKIOYUTH BO3MOXHOCTb TOTO, UYTO XWU3Hb
Ha 3emJie BO3HHUKIJA Cly4yailHO (CM. HUXE).

CyluecTByeT ellle 0OIHO O0CTOSITENIbCTBO, HAa KOTOPOE, MOXET ObITh, CTOUT OOpaTUTh
BHUMaHue. XOpOILIO M3BECTHO, UYTO BCE <«XKHUBBIE» OEJKU COCTOAT U3 20 aMUHOKUCJIOT,
MeXJy TeM KaK BCero aMMHOKMUcCJIOT u3ecTHo cBbiiie 100. He coBceM moHSITHO, yeM OT-
auyatorcs 3Td 20 aMMHOKHMCIOT OT OCTalbHBIX CBOUX «coOpaTheB»*). HeT nu Kakoil-to
r1y00KOU CBSI3U MEXIY MPOUCXOXIEHUEM XKU3HU U 3TUM YAUBUTEJIbHBIM siBIeHUEM? Mbl
ellle pa3 AOJIXKHbI MOAYEPKHYTh, YTO LEHTpalbHas MpobieMa BOSHUKHOBEHUS XU3HU HA
3eMiie — OOBSICHEHHWE KAueCTBEHHOTO CKauKa OT «HEXWBOTO» K «KMBOMY» — BCE elle aa-
Jeka ot sicHocTu. Hempapom oauH M3 OCHOBOMOJOXHUKOB COBPEMEHHOW MOJEKYISIpHOU
6uonoruu npod. Kpuk Ha bropakanckom cumnosuyme B ceHTs0pe 1971 r. ckazan: «Mbl
He BUAMM IYTU OT MEPBUYHOro OYJbOHA OO €CTECTBEHHOro oTdopa. MoXHO MpuiiTH
K BBIBOAY, UTO IPOMCXOXICHUE XWU3HU — 4y[dO, HO 3TO CBUIETEJbCTBYET TOJbKO O Ha-
[eM HE3HaHUU».

Bce xe He OymeM oTyaumBaTbCs — M 3Ta TBEPAbIHS HEMO3HAHHOTrO OyIeT B3sTa; IO-
PYKO# 3TOMY SIBJSETCS TMTAaHTCKMH MPOrPecc COBPEMEHHON MOJEKYISIPHON OMOJOTHUH.

*) Bnpouem, HeKOTOpble KONMYECTBA APYTMX aMUHOKUCIOT UMEIOTCA Y HM3LWMUX OPraHM3MOB.
Cnenyer, ofHakKo, 3aMeTUTb, YTO y 3TUX opraHu3moB JIHK oriuuaiorcs oT 0OBIYHBIX.



14. Orm cure-3e/q1eHbIxX 000pPOC1eid OO0 UE/108CKA

Boitiie Mbl yke TOBOPWJIM, YTO XM3Hb Ha 3eMyie BO3HUMKJIA elle TOraa, KOTjaa ee BOo3-
pacT MCYMCIISUICS BCEro JIMIIb COTHSIMM MWIIMOHOB JieT. HocutensMu XWU3HU B Ty OTAa-
JIEHHYI0 3IO0Xy ObLIM OJXHOKJIETOYHbIe, JUUICHHBIE KJICTOYHBIX SAEP OPTraHU3MBI -
OakTepuu W CHUHe-3eJeHble BOAOPOCIU. [lepBble KJIETKM C SiApaMU TMOSIBUJIHUCH OKO-
710 3,5 MuuIMapaoB JeT ToMmy Haszan (cp. «Kocmumyeckuit xainenmapb» — cM. c¢. 278). Ilo-
TpeboBajach MOJOBMHA BPEMEHU 3BOJIOLMU 3eMJIM, YTOOBI 3TO MPOMU3OIIIO0 — XOpolias
MJUTIOCTPALlMsl MEIJIEHHOCTH TIpoliecca DBOJIOLIMUM XU3HU Ha 3emiue. [IpumMepHO K 3TOMY
K€ BPEMEHM OTHOCHUTCSI U TIOSIBJIEHME MHOTOKJIETOUHBIX OPraHU3MOB, MO-BUIMMOMY, BO3-
HUKIIUX M3 KOJOHUN OJHOKJIETOYHBIX C MHporpeccuBHO auddepeHuupymommumucs GyHk-
uusamMu  kiaetok. C  3TOro BpeMeHM JajibHeilnas 93BOJIOLMS XapakKTepu3oBajach
OIrPOMHBIM MHOT0o00pa3zueM Gopm.

CyliuecTByolias NepuoaAn3anus pa3BUTHS XU3HM Ha 3emiie naHa B Tabi. 7, rae yka-
3aHbl TakXe BIMOXM Hayaja COOTBETCTBYIOUIMX MEPUOIOB.

Tabnuua 7
Bospact (Hayano
Spa Mepox nepnoga) 10° zer
Kaitro3oiickas YeTBepTHYHbIiH 1
TpeTuuHblit 65
Meso3oiickas Menosoit 140
T0pckuit 190
TpuacoBblit 225
[Taneosoiickas [Tepmekuit 250
KaMeHHOYrobHbIi 280
JleBoHcKuit 350
Cunypuiickuit 400
KemOpuitckuit 550
[Ipotepo3oiickast Bepxuuil mpoTepo3oit 1600
HuxHuil npotepo3oit 2600
Apxelickas 4000

B npoTepo3oiickylo 3Moxy X13Hb Ha 3eMyie Hauajla CTAHOBUTLCS KOCMMYECKUM (akK-
topoM. K aTtomy BpemMeHU OTHOCUTCS Hayaio (opmupoBaHus Ouochepbl 3emyin, MOJ-
HOCTbIO MPeoOpa3uBLIEid HAPYXKHBIE CJIOM MOBEPXHOCTU HAlllel MJIaHETHl U ee aTMochepy.
KusHenesaTeIbHOCTh OPraHU3MOB IMpHUBeEJa K HAKOIJIEHUIO B arMocdepe 3eMiu cBOOOJ-
Horo kwucjopoga (¢oTrocuHTe3!) M HU3BJACUEHUIO K3 Hee YrJIeKMcaoTel. Jlo 3Toro opra-
HM3Mbl pa3BUBAJIMCH B JUIIEHHOW kuciopona cpene. PortocuHTe3 Havajics okono 3,5
MWUIMapaa JeT Haszaji.

IMepBoHauyanbHO XM3Hb Ha 3emyie pa3BUBajsach TOJbKO B ee rumpocdepe. Boixon
KM3HU Ha Cylly — BaXXHEWIIWI 3Tanm B ee pa3BUTUU. D10 mpousolwao B KemOpuiickom
nepuone okojao 500 MMIIIMOHOB JIET Ha3aja, KOrga Bo3pacT 3emiu Obul ToJabKO Ha 10%
MeHblle HbiHelHero! J1o yero e MeIIeHHO 1ijla 3BOJIOLMS XU3HU Ha 3emiue! Moryueit
JIBUXYIIEH CUION 3TOM 3BONIOUMM ObLT JapBUHOBCKUI €CTECTBEHHBIN OTOOpP, coyeTaro-
UiCcs co cMOCOOHOCThIO OPraHU3MOB K MyTalusaM. B cBoio ouepenb otbop ompemensui-
Cs OrpaHUYEHHOCThIO pecypcoB copMupoBaBlIeiics U pa3BUBaBIIeiics OGuochepsl, mpo-
TUBOJEUCTBYIOIIENH YYAOBUIIHON MOTEHIMATbHOU CMOCOOHOCTU XU3HU K HEOTpAaHUUYEH-
HOil 3KcmaHcuu. KecTKUil eCcTeCTBEHHbI OTOOp HEBEpPOSITHO pa3BUBaJ CHOCOOHOCTD'
BUJIOB K afanTallMy B YCIOBUSIX U3MEHSIOIIEHcs okpyxamwlueil cpensl. Hampumep, o0y-
CJIOBJIEHHOE XW3HEAESITEIbHOCThIO OPTaHU3MOB W3MEHEHME cocTaBa aTMocdepbl B CTO-
POHY HACBIIIEHUS €€ KUCIOPOJOM 0Ka3aJl0Ch TMOEIbHBIM ISl OOJTBIIMHCTBA aHA3POOHBIX
(opm. Benb cBOOOIHBIN KUCIOPOA C €r0 OTPOMHON XMMHUUYECKOU aKTUBHOCTBIO — CMEp-
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TeMbHBIl SO AJIST TaKWX opraHu3MoB. M Toigbko HeMHOrue ¢hopMmbl CMOIJIM HE TOJIBKO
MPUCTIOCOOMThCA K M3MEHMBIIMMCSI aTMOC(EPHBIM YCIOBUSIM, HO M MCIIONb30BaTh MX IS
CBOET0 NajbHEIero pa3BUTHUS. Tak XU3Hb CTajla «adpOOHOM».

bypHoe pa3BuTHEe XW3HM HayajgoCh B Maje030MCKyl0 3py. Mbl yxXe ymOMUHAIM, 4YTO

B KeMOpuiickuii mepuoa Hauagach KojoHu3auus cymu. [1o-BuaumMomy, 3T0 NpoUcXoan-
JIO B MEJIKOBOJIHBIX JlaryHaX, TJie Ha OKaWMJISIIoIEel UX TPUOPEXHOM KpOMKeE MOSIBUIMCH
IeHKH Bomopociedl. B 2ToT mepuom Mope KUILEeIo YXe TOBOJbHO BBICOKOOPTaHM30-
BAHHBIMH XXUBOTHBIMH — TPUJIOOMTAMU, KOTOPBIX HACYMTHIBAJIOCH CBBIILE THICSIYM BUJIOB.
DTO ObIIM TMPEIKUM HBIHEIIHUX YJIEHUCTOHOTUX. Y TPUJIOOUTOB YXe pa3BUJICS OpraH 3pe-
Hust. OTaenbHbIe 0COOM JTOCTUTANIM pa3MepoB Mopsiaka MeTpa. Hapsiay ¢ Tpunoburamu
(HbIHE TIOTHOCTBIO BBIMEPILIMMM) KeMOpUIICKUME MOpSI KUILEId UIJIOKOXUMM, MOJUTIOCKA-
MUuuILIedeHoruMu. [1osiBUIMCh MepBble PAKOBUHBI.

B cunypuiickom nepuonae pacTeHUs MOKOPSIOT CYIly. DTOT MPOLECC MOJYYUT OCO-
benHoe paszBuTue B [leBoHe. PacTuTenbHBII MUp oOoraTuiicsi MamopoTHUKAMM, XBOIIa-
Mu. B Mopsix mosiBuuch nepsbie pbiObl. [lepBble XKMBOTHBIE BHIIUIM Ha cyiny. B ciemyro-
IIIeM KaMEHHOYTOJIbHOM TMepuoJie MpoM3olle HeObIBalblid paclBeT pPacTUTEILHOIO
Lapctsa, yeMy, BO3MOXHO, CIIOCOOCTBOBaJIa YBEJIMYMBIIAsICS ByJKaHUYECcKasi aKTUBHOCTh
JeMmH, COMPOBOXAAIOIIAsCS 3HAYMUTEJbHBIM BbIACJIEHUEM YIJIEKUCAOThI. DTO ObUIO Lap-
CTB0 aM(uOMii, yXXe OCBOMBIIMX pPa3MHOXEHME Ha cywie. B 3To Xe BpeMsl MOSBUIMCH
nepeble  MTpecMbIKarommecss. Bo3ayXx, HamoiHuWiCS JieTalolMMy HacekoMbiMu.. Ilocre
MEePMCKOTO TMepuoa, COMPOBOXIABIIErocsl 3HAYUTEIbHBIMIA KIMMATUYECKUMU U3MEHe-
HUIMH U OOYCJIOBJACHHBIMU MMH 3HAUMTEIbHBIMM WM3MEHEHUSMM PACTUTEIbHOTO W XHU-
BOTHOTO MMpa, HACTYMuJa Me3030icKasi apa. DTo ObLIO LAPCTBO PENTUIMMA, JOCTUTILUX
HeObIBaJoro pasHoobpasusa ¢opM. Ho yxxe B Havajie Me30305 MOSIBUUCH MEPBbIE MJIEKO-
nuTatomue. Karacrpodudecku ObiCTpoe MOBCEMECTHOE BHIMUpPAHKME TMHO3aBPOB yXe TaB-
HO MpUBJIEKAEeT K cede BceoOllee BHUMaHUE. BbIo BBIABUHYTO MHOI'O TMIIOTE3, OOBSIC-
HSIOIIMX IPUYMHY 3TON HacTosIIed KaTacTpodbl, MOCTUTIIEH XKU3Hb HA 3eMye (cM. ¢. 75
1 KOHElL 3TOi TIJIaBhbl).

HacTtynuBiuas HoBasi KaliHO30#CKasl 3pa 03HaMEHOBaJach OUYepeIHON MepecTpOiiKoi
6uocdepnl. CTpoeHMe 3eMHOI TOBEPXHOCTU MPUOJIU3UIOCH K coBpeMeHHOMY. HacTynuiio
LIapCTBO MJIEKOMUTAOMMUX. Y BOT mpulia 3pa yejoBeka. DTO CAYYUIOCh, MO-BUAMMO-
My, OKOJIO 15 MUJIIMOHOB JIeT Ha3ajd, KOraa IMOSIBUJICS Halll caMblii OTHaJeHHBIN Tipe-
JIOK - TI0JIyo0e3bsiHa — TOJIyYeJOBEK paManuTek, MCKOINaeMbleé OCTaTKM KOTOPOro o0-
HapyxeHbl B UHauu. Bpems mosiBieHus 4yenoBeka 2,7 MJIH JieT Haszald IOJyyaeTcsl Ha
OCHOBaHUU PacyeTOB CKOPOCTU M3MEHEHUI B T€HHOU CTPYKType 4eloBeKa.

[Topaxaer 4ymoBMIIHOE OOraTcTBO Mpollecca BUAOOOPA30BaHMUS B TEUYEHUE DBOJIO-
nuu XKu3Hu Ha 3emie. Co3maeTcsl BreyaT/ieHUE O KaKOH-TO (haHTACTUYECKOW pacTOuM-
TEJbHOCTU U JaxXe «U30bITOYHOCTU» (OpMOOOpa3oBaHMSI B XMBOW mpupome. B camom
Jene, OLIEHKM IMaJ€OHTOJOr0B MPUBOAAT K 3HaueHU0 ~500 MUIIMOHOB BUAOB, CYyIIe-
CTBOBABILIMX 3a BCE BPeMsI dBOJIOLMU XKU3HU Ha 3eMie! 3aMeTUM, YTO B HacCTOSIIEE Bpe-
M$I HACUMTHIBAETCSI OKOJIO 2 MIJIJTMOHOB BUAOB (M3 KOTOPBIX ~75% — HacekoMbie). Jlio-
OONBITHO, 4YTO YMCJIO BUIOB COBPEMEHHBIX MJiekomnuTatolux pocturaet 3500, wu3
KOTophiX 2500 BUIOB IphI3YHOB.

Kak yxe HeomHOKpaTHO MOAYEePKUBAJIOCh, PAa3BUTHE XXM3HU Ha 3eMiie IPUBEJIO K KO-
pPEHHOIi epecTpoiike MOBEPXHOCTHBIX CJI0EB 3eMJIU U ee aTMocdepnl. B 310l cBsi3M Jito-
OONBITHO MPUBECTH AaHHBIE O CyMMapHO# Macce XuBoro BemiectBa Ha 3emie. CooT-
BETCTBYIOILI[ME JaHHbIe, IMOJy4YeHHbIE [0 OLIEHKE COBETCKHMX aBTOPOB, IIPUBEAEHBI
B Tabn. 8 (c. 156).

M3 sroii Tabauubl BUAHO, YTO OCHOBHAsl Macca >XMBOI'O BEILIECTBA COCPEAOTOYEHA
B 3eJieHbIX pacTeHusx. OOpaliaer Ha ce0si BHUMaHUE OTHOCHUTENbHasi 0EIHOCTb MUPOBO-
ro okeaHa XMBBIM BellleCTBOM. JIIOOOMBITHO ellle OTMETUTh, YTO CyMMapHasi Macca Bce-

ro XUBYILETro 4ejgoBeuecTBa okoso 100 MMIJIMOHOB TOHH — BEJMYMHA He "Takas yxke
Manas!
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Taonuma 8

KoHTnHeHTHI Oxkean
KUBOT- KUBOT-
pacte- | Hbie + MKK- pacte- | Hble + MUK-
HUS poopra- HTOro HHS poopra- HToro
HU3MBI HU3MBI
Munmuapast | 2400 20 2420 0,2 3 32
TOHH
[IpoeHThI 99,2 08 100 6,3 93,7 100

B namy 3amauy, KOHEYHO, HE MOXKET BXOJUTb CKOJTbKO-HUOYIb TOAPOOHOE OMKCaHKE
SBOJIIOLIMY XXKM3HU Ha 3emyie W CBSI3aHHAs € 3TUM 3BooLMsS Ouochepbl. DTO OTAeabHAsS
u Gosbiasg tema *). Ho Mbl JOJKHBI OOpaTUTh BHUMAaHME Ha TO, UYTO 3Ta 3BOJIOLMS
TpeNCTaBIsieT cO00M Hepa3pbIBHYIO TMOCIENOBAaTEIbHOCTh MPOLECCOB, MPUYEM KaXIbIi
9JIEMEHT 3TOHM IOC/IeI0BATEIbHOCTH peaju30BbIBAJICS IMyTEM OrPOMHOTO KOJUYECTBA
ciayyaiiHbIX coObITHif. B mpoliecce aToit 3BOMIOLMU TpUpoAa Kak Obl «1poOoBana» OYEHb
MHOTO BapUaHTOB, U3 KOTOPBIX OOJIBIIMHCTBO MPUBOAUIO K TynukaMm. Ho momo6HO To-
My, KaK pyuyeek BOJbl MPUYYIJIMBO MPOKIAAbIBAET CBOE PYCJIO Yepe3 MepeceyeHHY MecT-
HOCTb, OOIllee HamNpaBleHUE 3IBOJIOLMU OT MPUMUTUBHBIX CUHE-3EJEHBIX BOAOPOCI]EH
K YeJIOBEKY MPOCJEeXUBAETCS BIIOJHE YBepeHHO. B 3ToM o0llleM HampaBieHUM HU OTHO U3
3BEHbEB 3BOJIOLIMOHHOTO TIpoliecca HE MOXET OBIThb BBIOPOLIEHO.

PaccMoTpuM B BuIe TpuMepa MPEeCMbIKAIOIIMXCS, KOTOpbIE CTalu OYpHO pPa3MHO-
KaTbCsl HA CY Il € B cepelMHe KaAMEHHOYTOJIbHOTO Teprofa. DTo UM MPUHAITIEXKUT Be-
JIMKOE «M300peTeHre» — OTKJIAAbIBAaHUE 3aKJIOYEHHBIX B TUIOTHYIO CKOPJYMY SIUL, U3 KO-
TOPBIX BBUIYILISIIOCH MOTOMCTBO. ONMH 3HATOK PENTUIUN B 3TOW CBSA3M OYEHb TOYHO
3aMETUIL: «... YK€ B MEPBOM SIMLIE, OTJIOKEHHOM TEPBOM pENTUIMEN HA Cylle, 3aKoda-
JIOCh W TIEHME MTHUILl, W YeJloBeueckass MbICIb»**). Y Mbl MMeeM Bce OCHOBaHUsSI cKa3aTh,
YTO OTHAJIEHHBIMM TpeaKaMK 4esoBeka sBasioTcs pentwivu. Hy, a yto Obuto ObI, eciu
OBl HE CTYYMJIOCh BEJIMKOE BBIMUPAHUE AMHO3ABPOB B KOHIIE MEJIOBOTO MEepUOAa, BbIMU-
paHme, 00yCI0BICHHOE KaKOM-TO Cy4yaifHOM, CKOpee BCero,— KOCMUYECKOM MPUIMHOM ?
CoBeplIeHHO OYEBUAHO, YTO 3BOJIIOLUS XXU3HU Ha 3emie rmolia Obl Kak-To MHavye. Bo
BCSIKOM CJlyyae MJIEKOMUTAIOUIMe e MoJyduan Obl Takoro ¢paHTAaCTUYECKOTO pa3BUTHS,
TCaK 3TO CIYYUJIOCH TIOC]Ie OCBOOOXIEHUS HULI OMocdepbl, 10 3TOTO 3aHITHIX PENITUIINS -
Mu. M odyeHb MOIJIIO OBITh, YTO MX 3BOJIOLMS 3allia Obl B TYMUK.

Mpbl HEOIHOKPATHO MOAYEPKUBAIU, YTO ABUXKYIUEH CUJIONH 3BOJIOLUMU XWU3HU Ha 3e-
MJIe SIBJISIETCS JapBUHOBCKU I €CTECTBEHHBI OTOOP B KOMOMHALIMY C HEMPEPBIBHO MTPOUC-
XoasSmKUMU MyTauusMu. Ho siBiseTcs 11 310 eNMHCTBEHHBIM (hakTopoM 3Boouuu? Jlo
CHX TOp 3TOT BOMPOC CIYXUT MPEIMETOM OXHMBJICHHBIX U J1aXe OXECTOUEHHBIX IUCKYC-
CUii B 3BOMIOLIMOHHON Ouonoruu. Cpeand HaKOMUBIIETOCS OTPOMHOIO KojuyecTBa (hakToB
0 pa3BUTUU XU3HU Ha 3emje ecTb U Takue, KOTOpble SIBHO MPOTUBOpEYAT KOHIIEMIIUU
€CTeCTBEHHOTO 0TOOpa, BO BCSIKOM cCJyyae, B €ro ympouleHHO#W (opme, K CoXaleHUIO,
BECbMa pacIpOCTpaHEHHOW Yy OuonoroB. WM3BecTHbI, HampuMep, OMBITHI, KOTrga TpYIIe
KpBIC TPENOCTaBISIM HEOTPAaHUYEHHbIE BO3MOXHOCTM nuTaHus. CriepBa OHU OBICTPO
pa3MHOXauCh, HO TTOTOM 0e3 BCSKOW BUAMMON MPUYMHBI Pa3MHOXEHHUE MPEeKPaTUIOCh
U KpBICHI CTajqu BbIpoXAaThcs. [loxoxe Ha TO, 4TO MM KakK-TO BIPYT CTajo <«CKy4HO
KUTh». A BCEM W3BECTHbIE 3MUIEMUU MACCOBBIX CAMOYOMICTB MEIKUX TPBI3YHOB JIeM-
MMHTOB — KaK WX YJIOXHUTb B IPOCTYIO CXEMYy €CTeCTBEHHOro otbopa?

He Bce Gnaromojy4yHo M BO B3aMMOOTHOLUEHUSX 3MOPUOJOTUMU C 3BOJIOIMOHHOM
teopueit. [louemy, Hampumep, y HEKOTOPBIX 3apOJbIllell HA KaKOH-TO CTauMu UX pa3BU-
TUS TOSIBJISIOTCS TPU3HAKMU, COOTBETCTBYIOIIME 3BOJIOLIMOHHO Oonee TMO3IHUM CTa-

*) CwM., Harpumep, OYeHb coneg;%xaTeany}o nuHTepecHyto KHury KamMmmutos M. M. 3Bo-
TIOLUS 61/100(i)epb1. — M.: Hayka, 1979.
**) Cm. Kapp A. Pentunuu.-M.: Mup, 1975.
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IHSAM pPa3BUTHUA? DTOT CNMCOK HeAOpa3yMeHMU MOXHO OblIo Obl MpUYMHOXHUTh. Co-
3MaeTcsl BIEYaTJeHME, YTO HapsAy C €CTECTBEHHbIM OTOOPOM B JBOJIOLMU XW3HM Ha
3emiie ACUCTBYIOT ellle Kakue-To (akTOphbl, POJib KOTOPBIX MOKa elle OKOHYaTeJbHO He
BbIsicHeHa. Miu, BO BCSIKOM cjyyae, €CTeCTBEHHBIA OTOOp €CThb Ipoliecc Heu3Mepumo 0o-
Jiee CJIOXHBIM, YeM 3TO OOBIYHO IIOJIaraioT.

Bce aT0 emie Oosee ycloXHSIET M 0e3 TOTO HEBEPOSITHO CIOXKHBIM IpouLecc 3BOJIO-
UMY KU3HU U JAeJaeT ero eule 0ojiee HEMOBTOPUMBIM, U, €CJIM MOXHO TaK BbIPa3UThCS,
«Kanmpu3HbiM». Eciu maxe rae-To Ha Kakoi-HUOYIb MOAXONsINEH IaHeTe M BO3HHUKIA
KOrma-To XXH3Hb, €€ Pa3BUTHE, OOYCJIOBJIEHHOE YYIOBUIIHO IJIMHHOU LEMbl0o AP YT U X
CllyyallHBIX OOCTOSITENIbCTB, MPAKTUUYECKM HMUKOTAa HEe MOBTOPUT pa3BUTHE XU3HU Ha
3emsie. He MoXeT OBITh U peur O «TUPAXUPOBAHUM» SBOJIOLMU XU3HU BO BceneHHOIT™).
BeposiTHOCTh TaKOro «TUpakKMpOBaHUsS» HEU3MEPUMO MEHbILE, YEM BBIUIPHII ABTOMO-
6uns B cropTioTo. CHUTyalMIO COBEPIIEHHO HE MEHSIET TO OOCTOSITENbCTBO, YTO OYaroB
XM3HU Bo BceneHHOIt MoxeT ObITh o4eHb MHoro. Hampumep, B I'amakTuke ymcio TakKux
04arop MoxeT ObITh ~ 10°, ecnu crenaTh <«CBEPX-ONMTUMMCTMUECKOE» MpPEAMONOXKEHHUE,
YTO TMOYTM Ha KaxXJOW IjiaHeTe oO0s3aTeJbHO BO3HMKAET XU3Hb. [eqo B TOM, 4TO
BEPOSITHOCTh peaju3alluyu TOM Xe caMOoil MOCJIeAOBATeJbHOCTU CJAyYalHBIX COOBITHIA, KO-
Topass Ha 3emie MpuBena K MOSBICHUIO 4elOBeKa, HEBOOOpasMMO MeHblue, uyeM 10"

EnvHCcTBEHHOE, YTO MBI MOXEM CKa3aTh,— 3TO TO, YTO OJHAXIbl BO3HMKINAS XWU3Hb
OyneT 3BOJIIOIIMOHUPOBATh B CTOPOHY YCJIOXHEHUS W TOBBILIEHUS €€ aganTalud K Me-
HSIOMKMMCS YCAOBMSIM BHelIHe# cpefabl. OnHAKO HUKaKMX 0ojiee KOHKPETHBIX coobpaxe-
HUI O XapakTepe, 3TamaXx M KOHEYHBIX pe3yJbTaTax TaKOoil SBOJIOLMU CKa3aThb HEJb3S.

OcTaHOBUMCSI, HAKOHEILl, Ha HEKOTOPbIX MOMEHTaX, CBSI3aHHBIX C 3aKJIIOYUTE]bHbBIM
9TarioM 3BOJIOLMHU XMU3HU Ha 3eMJjie, KOTOPbIiA MPUBEN K MOSIBICHUIO YeI0BeKa — HOCUTE-
A pa3yMHOW Xu3HU. HecoMHEHHO, YTO BOBHUKHOBEHUE Pa3yMHOM XM3HU O3Ha-
MEHOBaJIO CO00I HOBBIM BaXXHBIW 3Tam B pa3BUTUM MaTepuu Bo BceneHHoli (HexuBas ma-
Tepusi — XU3Hb — pa3yMHas Xu3Hb). CoBpeMeHHas MaJeOHTOJOrUs MPOCIeXUBaeT OTAa-
JIEHHBIX MPEeIKOB YeJOoBeKa A0 MOJyo0e3bsH paMmanuTeka M KeHuateka (15 MUJIIMOHOB
JeT). 3aMeTuM, YTO MO Mepe Pa3BUTHUS MaJE€OHTOJOTMMU 3IM0Xa CYIIeCTBOBAaHMS IPEAKOB
yejoBeKa Bce Oojiee oToaBUraetcs Haszan. JlaBHO M ObLIO BpeMs, KOTAa ApeBHEHIINM
NpeaKoM YeloBeKa CYMTAIM MUTEeKaHTPOIa, BO3pacT KOTOPOTO BCEro JIMIIb MOpsSAKa CO-
THU Thicsay JeT? Kak Xe mpou3onuio BbAeNeHUE 4eloBeka KakK BeTBM OT CTBOJA MpuMa-
ToB? Korma m mpu Kakux o0CTOATeNbCTBax?

KoHeuHo, orpoMHYI0 U Jaxe pelaollylo pojb B 3TOM Ipouecce chirpad Tpyd. Ho
BCE XX€ — MoueMy ObUl BblAEJEH ONMH (2 MOXeT ObiTh, U He ONMH) BUI nMpumaros? [lo
KaKoMY MpU3HaKy U Mo KakuM npuuuHam? Ha aToil camoii paHHel 3ape pa3BUTUS TPy,
paccMaTpuBaeMblii KaK CO3HaTelbHAasl KOJUIEKTUBHAs NEsITEJbHOCTb, €Illeé He MOT MIpaTh
cBoeil pemaionieil poau. Mmeercss MHOXECTBO TMIIOTE3, MbITAIOUIMXCS OOBSCHUTH, 4YeM
K€ OTJMYAJIUCh 3TU MepBble 00€3bsHbI, Yepe3 MUJUIMOHBI JeT MpeBpaTUBIIKUECS B JIONCH,
OT CBOUX YETBEPOPYKUX COpOAMYEi. ABTOpP 3TOil KHUTU, HapUMEpP, HECKOJbKO JIET Ha-
3all C YAMBJAEHUEM Y3Haj, YTO NPUYUHON MOTJAM ObITh... Mapa3uThl, OJOJEBABIINE HEKUI
BUA 00e3bsiH. IlocnenqHue BBIHYXKIEHBI ObIIM MHOTO 4yecaThCs, YTO CIIEpBa OCBOOOAMIIO,
a MOTOM M Pa3BUJIO MX MepeaHue KOHeYHOCTH. M mycTh uuTaTenb He MOAYyMaeT, YTO 3TO
Kakasi-To HIYyTKa UM MUCTU(UKAILMSI — peyb uaeT o0 OpUTMHAJbHOU TUMOTE3e, BO BCS-
KOM cjliyyae He Xynuieir, yem apyrue. OueHb MOXET ObITb, YTO B CTAHOBJIEHUM YeIOBeKa
HE Majlylo, a MOXeT ObiTb, M pEIIAIoUIyl0 poJib Chirpajl ero BeJWYECTBO Ciyyau.

JlymMaTh, YTO BO3ZHMKHOBEHME MBICIASUIUX CYIIECTB €CThb (haTaJbHO HEU30EXHBbIN 3a-
KJTIOYUTEIbHBIN 3TAll 3BOJIOLUMHU XM3HU HA 3eMile — 3HAYMT, CTOSITh HA YUCTO UIEaTUCTHU-
yeckux mo3uuusgx. M6o 310 o3Havano Obl Bepy, uTo Bcsl BceneHHast MMena KOHEYHOI
LEe/IblI0 CBOEr0 pa3BUTHs MOsIBAeHUE MbIcasinux cymecTB. Ho BcenenHast cyimectByer
00BbEKTHUBHO, BHE COBHAHUS U BOJM 4YejoBeKa. BCMOMHUM NMyHMIKMHCKOE: «... U paB-

*) OueHb ymauyHbBI TEPMUH «TUpaxupoBaHue» mpeatoxen fA. U. OypmaHowm.
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HO OYuwiHAast npupooa...». Arekcandp Cepeeesut Xopouio NOHUMAA MO, UYMO He MO2ym
WIM He XKeJaloT MOHATh HEKOTOpble HE B MEpy ONTUMUCTUYECKM HACTPOCHHBIC AaernThl
MMOBCEMECTHOW PaCIpOCTPaHEHHOCTH pa3yMHO# XM3HU BOo BceneHHoit. BeiBom u3 mpuBe-
JEHHBIX BBILIE PACCYXIEHUIN MPOCT, XOTsI, MOXET ObITh, M TeYaJcH: COBEPIICHHO HEO0O0s-
3aTeIbHO, YTOOBI OJHAXAbl BO3HUKINAS HAa KaKONM-HUOYAb IIaHEeTe XM3Hb HA HEKOTOPOM
JTamne CBOCH 3BOMIOLMM cTajla pa3yMHO#. Ha 3emie 3T0 cay4uynoch mo KaKMM-TO
IMOKa HESICHBIM, CKOpee BCEro, cliydyaiiHbiM (KaK M Bce B KOHKPETHOM IPOLIECCEe DBONIOLUY
KM3HM) IPUYMHAM TI0C/Ie YeThIpeX MWIIMAPAOB JeT pa3BuTUs. M Mbl He MOXEM cleaTh
OLIEHKY BEPOSITHOCTU TOTO, YTO OJHAXIbl BO3HUKINAS HAa KAKON-TO IMJIaHeTe XU3Hb KOT-
na-HUOyAb CcTaHeT pa3ymMHOM. OueHb MOXeT ObITh, UTO 3Ta BEPOSTHOCTh HCYE3aIOIIEe
Maja.

He cnenyer 3abbiBaTh, 4YTO pa3yM dejoBeKa o00JagaeT OTPOMHON M 30BITOUY -
HOCTbhIO. DTO O3HAYaeT, YTO AJs COXpPaHEHHUS BUAA W IS 0OecIieYeHUs] CBOETo Cyllie-
CTBOBaHMUS B KOHKPETHOW 0OppOe ¢ APYrMMHU XMBOTHBIMH OoJiee YeM IOCTaTOYHO pa-
3yMa HeaHIepTaliblla, He TOBOpS YyXe O KpoMmaHbOHIle. M HEBOJbHO BCIIOMUHAETCS
YYIOBHUIIHO TUIEPTPOGUPOBAHHBIC 3ALIUTHBIC CPEACTBA TMTAHTCKUX XUIIMHBIX PENTHINI
Me303051. DTH CPeACTBa ObUIM HETpaBHONOmo0HO M30BITOYHHI. [Ipmpoma 3BONMIOLIMOHHO-
ro mpoiiecca NPUBOJUT MHOTAA K OOJBIION pacTOUYMTENbHOCTH. M Bce Xe MOXeT CTaThb-
cs, YTO MO3T 4YejIOBeKa, pora Tpulleparorica W pe3ibl cabae3yboro TMrpa MMEKOT OAMHA-
KOBYIO 3BOJIIOIIMOHHYIO IIPUPOMNY...

Tak wiM MHaye, HO pPa3BUB CBOM MO3T, YeJOBEK CKA4YKOM BBIIIE] M3 PaBHOBECUS
¢ oKpyXamlieil cpemoii-onocdepoit, koropas copMupoBasach 3a HECKOIbKO MUJIIUAP-
JIOB JIET W YacThi0 KOTOPOM OH SBIASJICS. DTOMY IPOLECCY OCOOEHHO CIMOCOOCTBOBANO
HACTYIUIEHWE TeXHOJOTMYECKOM 3phbl, MpOMCIIealilee Bcero Kakux-to 350 jer Hazam. 3a
3TOT HUYTOXHBIN CPOK Pa3BUTHE YEJOBEYESCTBA MPUHSIIO MOAJTMHHO B3PBIBHOM XapakTep.
006 aTOM peub OymeT MATU B ciedylolleil yacTu Haiieir KHUrM. Ceiluac MbI TOJBKO TOMI-
YepKHEM, YTO B MTOre 3TOr0 B3PBIBHOIO TMpoliecca 4YeJOBEK CTajl peajbHOW yrpo3oit
caMoMy CyllecTBOBaHMIO Guocdeprl. Ero HeKOHTposupyemas AesiTeIbHOCTb YXe IMpuBe-
Ja K pAAy HeoOpaTHMBbIX MOCHEACTBUI B 3Kosoruu. Hampumep, mpakTuyecku HCUE3NU
KPYMHbBIE XUIITHUKHU, PAAUKaIbHO U3MEHUINCH YCIOBUS B3aUMOCBSI3M MEXIY Pa3TIMYHBIMU
9KOJOTMUECKMMU HHUIIAMHU, HAKOHEIl, YeJIOBEYECTBO CTOUT Iiepel peanbHO# Yrpo3oii
sepHoOro camoyHuuytoxeHus. Ilom yrpo3y mocrtaBieHbl aTmocdepa M rumpocdepa 3e-
miau! M TOJIBKO Bepa B TO, 4TO YEJNOBEK €CTh AECWCTBMUTEJIbHO pPa3yMHOE CYIIECTBO,
MO3BOJISIET HAM HAAESIThCs, UTO IMPH JIyullleid OpraHu3aluu oOIIecTBa 4eJ0BEUYECTBO MPU-
JIEeT B YXe€ HOBOE COCTOSIHME DPaBHOBECHSI C OKpYXalolleil cpenoi.

Mbl HEBOJBHO OTBJIEKJIMCh OT Hallleii TeMbl, HO, KaK TOBOPMTCS, «y KOTO uTO 0O-
JUT». 3aMETUM TOJILKO B 3aKJII0UEHHE, YTO BO3BHMKHOBEHUE COBPEMEHHOM TEXHOJIOTHYE-
CKOI1 3pbl BpsiA 1M ObLIO (paTanbHO HeM30eXHBIM. Beib CyliecTBOBaNM Xe ThICSYEICTUS
BBICOKOKYJIBTYPHBIE Hapoabl (HarpuMep, Maiist) 6e3 coBpeMeHHOI TexHoaoruu. Bee meno,
MO-BUAMMOMY, B MAEOJOTHHU U Guiaocoduu, KOTOphle UCIOBeayeT JaHHOe o0mecTBo. Ho
3TO yXe€ IpYyroM BOMpOC.

<> BepHeMcs elie pa3 K mpobiieMe KaTacTpoduueckoro BeIMupaHus BuaoB. Okasa-
JIOCh, YTO 3M0Xa TMOean IMHO3aBPOB Oblla HEe eIMHCTBEHHON KaTacTpodoii TaKoro THa.
PaGoThl MO CTaTMCTUYECKOMY aHAIM3y MaJCOHTOJOTMYCCKUX NAHHBIX, OTHOCSIIMXCS
K MOPCKHMM XHWBOTHBIM, IOKa3alu, 4TO B TeUeHHE MmocaeaHux 250 MJIH JIeT mogoGHbIe COo-
OBITUSI TOBTOPSIJIMCh MHOTOKPATHO U, YTO CaMOe JIIOOOMBITHOE, TIEPUOAMYECKHU, C UHTEP-
BasioM okosio 26 muiH Jjet. IlociaenHee Takoe coObITHE MPOM3OLITIO OKOJaO 13,5 mMuH ser
Ha3zaja. DIoxa BHIMMpPaHUs AMHO3aBPOB (65 MJIH JIeT Ha3aa) YeTKO COBMAgaeT ¢ OMHUM M3
MMMKOB, MpPUYEM C Haumbojiee MOIIHBIM.

leonornyeckre OTIOXKEHUSI, OTHOCAIIMECS K 3TOM 3I0Xe, 3aMedyaTejlbHbl TEM, 4TO
OHM CUJIbHO oforaiieHbl upuaueM. Ero comepxaHue B Thicsuy pa3 Oobilie HOpMbI. [Ipu
3TOM OOOTalIeHHBI! CI0M O0YeHb TOHKMI — BCEro 0kKojo 1 ¢cM. BblIo BBIABUHYTO MpEAIo-
JIOXEHME, YTO MPUOWiI moman Ha 3eMIIl0 B pe3yibTaTe MaaeHus acTepouga IUuaMeTpoM
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B HECKOJIbKO KUJIOMETPOB. MOIIHOCTb B3pbIBa, MMEBIIErO MECTO MpPU MaJ€HUU, OLEHU-
Baetca B 10" mMeraToHH. OH JOJXKEH GBI CONMpPOBOXAATHCA CHUJIbHBIM 3aIlblIeHMEM aT-
Mocdepbl, TOHUXXEHUEM CPeHeN TeMIepaTypbl Ha HeCKOJIbKO JecsiTkoB KenbBUHOB, ypa-
FaHHbBIMU BETpaMM, BCEM, UTO TMPEACKa3blBa€TCd B XOPOILIO W3BECTHBIX TPOTHO3aX
MOCJAeNCTBUI TJ100aabHOM siAepHON BOHBI. OJHAKO CTOJIKHOBEHUE C aCTEPOUIOM — JIEJI0
cllyyailHoe, OTKYyJa Xe MepuoaAndyHocTh? OCTpoyMHas TUIoTe3a Oblia BHIABUHYTA aMepu-
KaHCKUMM yuyeHbIMU MiomnepoM, HdaBucoM u XatoMm. OHM mpeamnoioxuiu, 4to CoJHIiie
apndgeTcsd ABOWHOU 3Be3noil. Ero koMmaHbOH — X0JlOAHAsi HeBUAMMAs 3Be3lla C Maccoi
NMPUMEPHO B JIECATh Pa3 MEHbILIE COJNHEYHOW, ABUXKETCS MO BJUIMNTUYECKOW opOuTe,
npuyeM HauboJjbiiee ynaaeHue oT CojHua coctaBasger 150000 a. e., a HauMeHbIlIee —
okosio 30000 a. e. Ilepuon oOpaleHUs] ITOM TUIOTETUYECKOW 3BE3[bI-CIIyTHUKA, TOJY-
yuleil 3ByuyHoe uMs «Hemesuna» (npeBHerpeyeckass 60THHS BO3ME3IMs), COCTaBJIsieT 26
MJIH Jer. B smoxy makxcumanbpHoro coOnumxeHus c¢ ConHuem Hewmesuma Bropraercst
B o6ako Oopra — caMmyio BHeIIHIOW 4yacTh COJHEYHON CHCTEMbI, B KOTOPOl MEIJIEHHO
(CO CKOPOCTSIMU BCETo JIUIIb 0KOJIO 1 ¢M/C) MOJN3YT MO KPYrOBBIM OpOMTaM MUJIJIMOHBI KO-
MeT. B cniokoiiHoe Bpems, korna Hemesuna HaxoauTcs Jajieko, JUIIb peaKue CiaydyailHble
BO3MYIIEHMS BbIPbIBAIOT U3 objaka OopTa OoTheNbHbIE KOMETHI, MOCBLIAIOT UX B CTOPOHY
CoJiHIIa, ¥ OHU CTaHOBSITCS HabmomaeMbiMu. OmHako, Korma Bo3Bpainaercss Hemesuna,
obmako Oopra MNPUXOAUT B COCTOSIHME, MOXHO CKa3aTh, OUKOTo OemieHcTBa. KomeTs
€ro MOKUAAT B OTPOMHOM yucie, U Thicsguu ux ycrpemisitorcs k ConHiy. Hekoropoe
KOJIMYECTBO KOMETHBIX siiep (a 3TO Tejno pa3MepoM B HECKOJbKO KUJIOMETPOB, OTIMYAIO-
meecs OT acTEPOUIOB TJaBHBIM 00pa3oM MPUCYTCTBUEM OOJBIIOTO0 KOJMUYECTBA JIbIA)
najaeT Ha 3eMJII0 B 3TH 3110XU M BbI3bIBAET KaTacTpoduueckue MU3MEHEHUs KJIuMaTa, Bbl-
MUpaHUE OOLIMPHBIX I'PYMN XUBBIX OPraHU3MOB.

Cepbe3HBIM apryMeHTOM B I0JIb3y TumoTe3bl o Hemesume morna Obl ObITH cTaTH-
CTHKa BpeMeH 00pa3oBaHMs acTpoOJeM — reojJoruuyeckux (Gopm, MpeacTaBISIIOIIUX CO-
00l OCTATKM IPEBHUX KPaTepPOB, BOZHUKIUIMX MPU MaJAeHUU KPYMHBIX KOCMUYECKUX Tel,
TaKUX KaK acTepoujbl WU KOMeTHble snpa. OIHAKO KOJIMYECTBO U3BECTHBIX 00pa3oBa-
HU# Takoro poga Majo — MeHee 100. m XoTs mepuox MojydaeTrcs OJMu3KU (0KOJIO
'8 MJIH JIeT), HeT yOeauTeNbHOro coBHaleHus Mo ¢dase. MOIIHBIA MPUIMEBBINH CIOK
HalJeH TOJbKO OAMH, XOTS UMEIOTCS YKa3aHUS U Ha CyLIECTBOBAHUE JPYTHUX.

SIcHO, 4TO MEPUONUYHOCTb B BBIMMUPAHUM BUAOB UCKIIOYAET TMIIOTE3Y O BCIIbILIKAX
CBEPXHOBBIX KaK O IJTaBHOW MPUYUHE SIBJEHUS, XOTS OHU TeM HE MEHee MOIJM UTPaTh
poib B Ouosnornyeckoil spomouuu. [umnoreza o Hemesune sBasieTrcs He eIMHCTBEHHO
BO3MOXHBIM O0BbSICHEHMEM MEPHOAUYECKOTO XapakTepa BbiMUpaHus. Pamnuno u Cro-
tepc (CIHA) obpaTtuiau BHUMaHue Ha To, 4yTo CoJIHIE cOBepIlaeT OCUMUISIIIMUA OTHOCHU-
TeJbHO MIocKocTu NanakTuku ¢ mepuoaoM okojo 30 maH ser. [lpu mpoxoxaeHUu ye-
pe3 rajakTU4YecKylo TJIOCKOCTh BO3MOXHA B MPUHIMIIE BCTpeya C MOLIHBIMU 00JaKaMu
MEX3BE3JHOW MbIIMU, TOCTATOYHO MIOTHBIMHU, YTOOBI 3aMETHO YMEHBIUIUTH COJHEYHYIO
9HEPruio, TOCTUTAIOILYIO 36MHOI TTOBEPXHOCTH.

O4eBUAHO, YTO CAMBIM JIYUIIUM apryMEHTOM B MOJb3y runore3sl o Hemesuae Obl-
J0 Obl mpsimoe HaOmwoneHue. Hamo mckaTh XOJOAHYIO 3Be31y C MajJoil CBETMMOCTBIO
1 HEOOBIYHO 0OJBIIUM COOCTBEHHBIM ABMXeHUeM. [leno 370 TpyniHoe, HO He Oe3Hamex-
HOe, U B cllyyae ycrexa OHO MpUBEAET K ONHOMY U3 BEJMYANIIMX OTKPBITUHM 3a BCIO HUC-
TOPUIO MayKHU, CPABHMMOMY pa3Be UTO ¢ cozgaHueM cuctembl KonepHuka <>.



75. <Ecme au orwcuzns Ha 3enrize >

Bonnyomuit Bonmpoc o XW3HU Ha APYIUX IJIaHEeTax 3aHMMAaeT YMbl aCTPOHOMOB (U
He TOJbKO aCTPOHOMOB) BOT yXe HECKOJbKO CTOJeTHil. BO3MOXHOCTH caMOro CyIiecTBO-
BaHUA IJIAHETHBIX CUCTEM Y APYTIUX 3BE3 TOJBKO ceﬁmac, KakK Mbl BUIOCIU B IJI. 9, CTaHO-
BUTCA NPEAMECTOM CEPBE3HBIX HAaYUYHBIX VICCJ’[C[[OBEIHVIﬁ. Panbire xe BOIIPOC O XHU3HU Ha
IPYTUX IITaHeTaXx ObUI 00JacTbl0O YUCTO YMO3PUTEIbHBIX 3aKJOUeHUil. Mexay TeMm
Mapc, Benepa u npyrue miaHetsl COJHEUHON CUCTEMBI yXe JaBHO OBIIM M3BECTHHI KakK
HEeCaMOCBETSIIIIMECS TBeplble HeOecHbIe Tesda, OKpYyXeHHble aTMochepamu. aBHO crano
SICHO, UTO B OOLIMX YepTaX OHM HAIIOMUHAIOT 3eMJII0, a €ClIM TakK, IouyeMy Obl Ha HMX He
OBITH XKM3HM, AaxKe BBICOKOOPTraHM30BaHHOM M, KTO 3HAET, pa3yMHOM?

O[[HaKO CYLIECTBYET OosbLIast OJUCTAaHUUA MEXAY AoraakaMu M pcEaJlbHBIM 3HAHUCM.
Her ceituac cmbicila OCTaHABJIMBATbLCSA Ha OTPOMHOM KOJIMYECTBE TUIIOTE3 W JUTEpa-
TYpHBIX MPOM3BEICHUM, MOCBIIIEHHBIX 3TON yBJeKaTeJbHON mpobseme. Hamma 3amava -
MOTBITAThC KPaTKO M3JI0XKUTh €€ COBPEMEHHOE COCTOSIHUE.

Brionne ectecTBEeHHO cyuTaTtb, 4YTO q)l/l3l/lquKI/IC yCl10BUs, TOCIIOACTBOBABIIMEC Ha
«TOJIbKO YTO» 00pa30BaBLIMXCS M3 TIePBOHAYAIbHOM Ta30MbLICBOI Cpeibl MJIaHEeTax 3eM-
HOH Tpymnmsl (B 3Ty TPYIIy, KaK M3BeCTHO, BXoAsAT Mepkypuii, Benepa, 3eminsst u Mapc),
OBLIM OYEHDb CXOOHBIMM, B YaCTHOCTHU UX IEPBOHAYAJIbHBIC aTMOCd)Cpr ObLIU OJWHAKOBBHI,
IToaToMy, BOOOIIIE TOBOPSI, MOKHO OXHWIAaThb, YTO YCJAOBUS JJIsI BO3HMKHOBEHUS XUBOIi
MaTE€pUM Ha ITUX IJIaHETaAX ObUIN €CIIU HE OJIMNHAKOBBIMH, TO IOXOXNMHU.

B nmpenpinymieit riaBe Mbl ONpeAeTWIA XMBYIO MaTEepUIO KaK CJIOXHBIA MOJEKY-
JIIPHBIN arperar, CIOCOOHBIN K «IeYyaTaHW0» cebe MOJOOHBIX CUCTEM U IMOJIBEPXKEHHBIN
MyTanusaM. be3ycioBHO, Takoil arperat Mor BO3HUKHYTbh Ha OCHOBE OMpeaeIeHHBIX XU -
MUYECKHUX peaklnii, TpOTeKalOUX B OMpeaeJeHHbIX ycaoBusax. [loaTomy nmpobiema Bo3-
HUKHOBEHUS XU3HU €CThb B 3HAUUTEJIbHON CTEINEHU npoGnema XUMHUYecKas.

OCHOBHBIMU aTOMaMH, BXOJAIIMMHU B COCTAaB TEX MOJICKYJISIPHBIX KOMIIJICKCOB, III
KOTOPBIX 00pa3oBajioCh XMBOE BEIECTBO, SIBJISIOTCS BOAOPOA, KUCIOPOH, a30T M yIie-
pon. Pomib mocieqHero ocobeHHO BaxkHa. YTJIepoa — YeThIpeXBaJeHTHBIN dJIEMEHT, CIO-
COOHBIN O6pa3OBbU_[aTbC£[pyFI/IMI/I aTOMaMU KpaTHBIC CBA3U U COCAUHATHCA OOMHAKOBOJICT -
KO C BOIOPOAOM M KUCJI0poAoM. [103TOMY TOJNBKO YIJIEPOAUCThIC COCAMHEHMS MPUBOJIAT it
06pa30BaHl/llO JJIUHHBIX MOJCKYJISIPHBIX Lleﬂeﬁ ¢ OoraTeIMM U M3MEHYUBBLIMU OOKOBBHI-
MU OTBeTBiIeHUAMU. HUMeHHO K TaKOMY THUIIY INPUHAAJICXKAT pPa3JIUYHBIC OeJIKOBbIE
MOJIEKYJIBI.

B momnynspHo#l nuTepaType 4YacTO NMPUXOAUTCS UYMTaTh, YTO Ha JOPYTUX IIaHeTax
XM3Hb MOXET BO3HMKHYTb He 00513aTe€JbHO Ha YIJIEpOAHON OCHOBE. «3aMEHUTEJeM»
yrjaepoaa oObIYHO Ha3bIBalOT KpeMHUil. KpeMHuil noBoibHO obuiieH B kKocMmoce. B at-
Mocdepax 3Be31 M TYMAaHHOCTSX €ro coiepXaHue (MO YMCIy aTOMOB) BCEro JUIIb B 5-6
pa3 MeHblile, YeM yriepojaa, T. €. JOCTaTOUYHO BeJIMKO. Bpsm i, omHAaKO, KPeMHMI MO-
KET UTPaThb POJIb «KPAaCyroJbHOIo KaMHA» KNU3HU. ITo HEKOTOPBIM IPpUYMHAM €ro COeau-
HEHUSI HEe MOTYT 0o0ecreuyuThb TakKoil OOoraThlii «acCOPTUMEHT» OOKOBBIX OTBETBJIEHMI
B CJIOXKHBIX MOJIEKYJSIDHBIX LIEMOYKaX, Kak y yrJepoAHBIX coenuHeHUul. Mexny tem 6o-
raTCTBO U CJIOXHOCTh TaKMX OOKOBBIX OTBETBJIEHUN MMEHHO M 00€CIIEYUBAIOT OI'POMHOC
pasHooOpa3ue CBOMCTB OEIKOBBIX COEGOMHEHUH, a TakXe HCKIIUYUTEIbHYIO «iHDOp-
MatuBHOCTh» I HK, uTo coBepiieHHO HEOOXOAMMO MJIsI BO3HMKHOBEHUS M Pa3BUTUA
XKU3HU.

Kak MBI BUOCJIN B npeﬂbmymeﬁ rjiaBec, BaXXHEN UM YCJIOBUEM JI1 BO3HUKHOBCHHUA
Y pa3BUTHUS XM3HU Ha TUIAHETE SIBJIICTCS HaJIWM4UE Ha €€ MOBEPXHOCTH JOCTATOYHO 007b-
IIIOT0 KOJMYECTBa XUAKOUW cpedabl. B Takoit cpeme HaxomsTCsi B paCTBOPEHHOM COCTOSHUM
OpraHn4YeCKne COCIMHCHUSA U MOTYT CO34aBaTbCA 6HaFOHpI/IHTHbIC YCJIOBUA OJId CUHTE3A
Ha HMX OCHOBE CJIOXHBIX MOJIEKYJISIPHBIX KOMIUIEKCOB. Kpome Toro, Xuakas cpega Heod-
Xo4anuMa TOJBbKO YTO BO3HUKIIUM NMPUMUTUBHBIM KMBBIM OpraHu3dMaM JJis 3alllUThI OT
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IYOUTENbHBIX YAbTPa(GUOJETOBBIX JY-
Yeii, KOTOpbIE B Te BpeMeHa MOTJIU CBO-
00ZHO MPOHUKATH 10 IMOBEPXHOCTH He-
NaBHO CGHOPMUPOBABILIEHCS TIAHETHI.
M3 campix o0mux coobOpaxeHuUi
cJienyeT OXMIaTb, YTO TaKOW XMIKOM
000J104KOI MOXET OBbITh TOJBKO BOAA
u Xkuakuii ammuak. OOGpa3zoBaHMEe I0-
CJIeHEroTpedyeT CpaBHUTEIbHO HU3KOM
TEMIIEpaTypbl TOBEPXHOCTU TUIAHETHI.
Boo0iie 3HaueHMe TeMIIepaTyphl epBO-
HayaJbHOU MJaHETHl 7151 BO3HUKHOBE-
HMsl Ha Hell XXU3HU BecbMa Beauko. Ecnu
TeMIlepaTypa IOCTaTOYHO BbICOKA, Ha-
npumep Boimie 100°C, a maBiaeHHe aT-
Moc(epbl He OYeHb BEJIUKO, Ha ee T0-
BEPXHOCTH HE MOXET 00pa3oBaTbCs BOJI-
Hasi 000j0Yka, HE TOBOpPs YyXe 00
aMMMa4YHOM. BTaknxyci10BUSAXTrOBOPUTh
0 BO3MOXHOCTH BO3HMKHOBEHHUS XU3HU
Ha TUlaHeTe, KOHEYHO, HEe MPUXOAUTCS.
Hcxons M3 cKa3aHHOrO, MBI MO-
KeM OXWUJAaTh, YTO YCJIOBUS [JSI BO3-
HUKHOBEHHUS B OTHAAJEHHOM IPOLIJIOM
xu3nu Ha Mapce u BeHepe Moriu ObITb,
BOOOIE  TOBOpPsSI,  OJAaroNMpUSTHBIMU.
Bpsin iu oHu Obliu 61aroMpUSITHRIMU Ha
Mepkypuu, Tak Kak ero temmeparypa or-
HOCHUTEJIbHO BBICOKA, a Macca Maja, YTo
CIOCOOCTBYET OBICTPOI TMCCUIIALIU Ta-
30B, U TpexXAe BCEro BOAOPOJA,. HE0O-
XOIMMBIX JJISi BO3HMKHOBEHHMSI Ha €ro
MOBEPXHOCTH BOAHOM oOomouku. Ha
puc. 56 mpusenena dororpadus Mep-
Kypusi, TONyYeHHas C  pPaccTOSHUS
200000 kM c GopTa aMepMKaHCKOW aB-
TOMAaTUYECKON MEXTUIAHETHOW CTAHLIUU
«Mapunep-10». IlopaxaeT cX0aCTBO
penabeda mosepxHocTu Mepkypus u Jly-
Hbl. Kuakoii obosnoukoit Ha Benepe u
Mapce Morna ObITH TOJBKO Boma, a
HEe aMMMaK, YTO CJelyeT W3 aHaiu3a
(usnyeckux ycioBuil Ha 3TUX MJIaHETaX
B 3moxy ux ¢(opmupoBaHus. Ho Bo3-
MOXHOCTb €llleé He O3HayaeT [eicTBUTeNbHOCTh. Bompoc o ToM, ecTb JU (MM OBbI-
Jna) Xu3Hb Ha Mapce u BeHepe, nomxeH OBITb, MpexXIe BCEro, pelieH acTPOHOMU-
YeCKMMHU HaONIONEeHUSIMU UM MCCACNOBAHUSIMU IPU MOMOILM KOCMHUYECKMX amnmnapaTos.
OueHb TPYAHO MOJYYUTh MyTEM aCTPOHOMUYECKUX HAOJIONEHUI SIBHbIE YKa3aHUs Ha
Hanuyne XU3HU Ha TOW wiu apyroi niaHete. He cieayer 3aGbiBaTh, 4TO Jaxe B camble
XOpOlIWe TeJecKOMbl MpU HauboJiee O1aronpusTHHIX YCIOBUSIX MUHUMAJbHbIE pa3Mepbl
neTtajei, elle pa3lIMYMMBIX Ha MoBepxHocTu Mapca, paBHbel 100 KMm.
3eMHas aTMocdepa, BepHee ee HECIIOKOWCTBUE, SIBISIETCS OCHOBHOM IOMEXOM, He IMo-
3BoJIsIONLIEH HabJogaTh Ha MOBEPXHOCTSX IUIAHET JeTalu MeHbIIuMx pa3mepoB. Kopeu-

Puc. S6. ®ovorpadus Mepkypus, nodyuennas AMC
«Mapunep-10% 29 mapra 1974 1.



HOe U3MEHEHUE JTOM CUTYallMH MPOU3OIIIO0 TOJIBKO MOCHIe TOTo, KaK aMepMKaHCKas aB-
ToMaTthyeckas cTaHuMs «MapuHep-4» ToNydusaa TmepBble GororpaduM TOBEPXHOCTH
Mapca ¢ 61u3Koro pacctosHus (cM. Ii. 16).

YT0oOBI TMONOXEHUE, B KOTOPOM HAaXOISATCS acTPOHOMBI, CTajo 0Oojice MOHSITHBIM,
BOOOpa3uM cebe OCHAIeHHYI0 caMbIMU JIyYIIMMU COBPEeMEHHBIMU acCTPOHOMHYECKMMM
WHCTPYMEHTaMU OOJIBIIIYIO 0OCepBaTOPHIO, PACIIOIOXeHHYI0 Ha Mapce. MOryT i BO-
obpaxkaeMble MapCHaHCKUE acTPOHOMBI, paboTalolIMe Ha 3TOM TepBOKIACCHON obcepBa-
TOpUU, T0Ka3aTh Halmuyue Xu3HM Ha 3emye? C MapcMaHCKOro HeGOCKIOHa 3eMysl Kasa-
Jack ObI UM O4YeHb SIPKOW 3BE3JOM, JIMIIbP HEMHOTO YCTymawolmei mo Ojecky BeHepe,
Habmomaemoii ¢ 3emnu. I[lomo6Ho Benepe, oHa HaOmromanach Obl B pa3HBIX (aszax. Tak
kak 3emnst 6onee ynaneHa ot ConHua, yem BeHnepa, ycnmoBusi ee HabOmoaeHuit ¢ Mapca
ObIM OBI OOJice OJaroNMpUATHBI, YeM yciIoBus HaOmomeHuii Beneph ¢ 3emum. M Bce Xe
BOOOpaXkaeMbIM MapCUaHCKUM acTpOHOMaM ObUIO Obl OYEHb TPYIHO YCTAHOBUTH (aKT
HaluyMs Ha 3eMiie XU3HU.

HecoMHeHHO, OHUM Habmomanu Obl Ce30HHbIE U3MEHEHMS LIBETOB OTHEIbHBIX 0OJb-
IIMX MPOCTPAHCTB Ha 3eMile, HallpMMEP MAaCCUBOB HAIMX MaXOTHBIX 3eMeb U JIECUCTBIX
CTpaH yMepeHHOTO Mmosica. MapcraHCKKe TeOPETUKHU, OMHAKO, HAaBEPHSIKa, MPUIyMaiu Obl
PSII TUTIOTE3, OOBSCHAIONIUX TaKMe U3MEHEHUS, M CPeAM HUX ObUIa ObI TUITOTE3a O BO3-
MOXHOCTH XM3HU Ha 3emJiie... Bpsim v oHU NMpUINIM OBl HA OCHOBE TOJBKO TaKUX Ha-
OrofeHMii K BBIBOJY O HaJIMYWMU XKM3HU Ha Hallledl IUlaHeTe, TeM Oojee — pasyMHOM
KM3HU.

PerynspHo HaGmonast 3eMITio B TeYeHUE HECKOJIbKUX ASCATUICTUN, OHM HECOMHEHHO
3aMeTUJIU OBl GOJIbIIIME U3MEHEHUS Ha ee TToBepXHOCTU. Hampumep, cucteMaTnyeckoe uc-
TpebJieHUe JIECOB BPSIA JIM OCTANOCh Obl He3aMeueHHBIM. OIHAKO OMpeneleHHBIX BBIBO-
IOB OHM He CMOTJIM Obl chnenaTh. Bemb m Ha Mapce Mbl HabiogaeM CUCTeMaTHYeCKuUe
1 IOBOJIbHO OoJbIiMe U3MeHeHUsA. Hampumep, ¢ TOBEpXHOCTH 3TOI IMJIaHETHI MOYTH CO-
BCEM MCYE3JI0 W3BECTHOe obpazoBaHWe, HasbiBaeMoe OsepoM ConHIa. 3HaMEHUTHIH
Cxmuamapesuii, OTKPBIBIIMI IIPECIOBYThIe «KaHaibl Mapca», HaOmoman Ozepo CoiHiia
KaK pe3Koe IMITHO MOYTH KPYTJIoit GopMbl, oMHAKO Yepe3 3—4 mecATUIETUsS BMECTO pe3-
KOTO TATHA MOXHO OBITO HAOMIOAaTh MOBOJBHO BBITAHYTYIO TPYIIY TEMHBIX NATEH.
MMeloTcsl 1 MHOTOYMCIIEHHBIE CBUAETENBCTBA APYTUX UBMEHEHUI Ha MMOBEPXHOCTH Kpac-
Holt aHeThl. CaMM 10 cebe TaKue M3MEeHEHUST BeCbMa MHTEPECHBI, HO CIYXKUTb HEOTPO-
BEePKMMBIMU 10Ka3aTeIbCTBAMM HAJMUYMS XXM3HUM Ha IJTAaHETe OHU, KOHEYHO, He MOTYT.
3amMeTuM, KCTaTH, YTO Ha MOBepXHOCTU JIyHBI, TIOUYTH HaBepHsAKA JMIICHHOW XWM3HM, Ha-
Omomaics psio M3MEHEHMI, BIPOYEeM, 3HAUMTEIbHO MEHbIIEro MmaciuTaba.

MoxXHO JIM ¢ Halleil BooOpaxaeMoil MapcuaHCKOW 06cepBaTOpUU HAOMIOAATh CIEIbI
YeJI0BEYeCKOM NesATeIbHOCTH, HAIPUMED BCSKOTO poJia MCKYCCTBEHHBIE COOPYKEHMS - TO-
pona, BOIOEMBI, TUIOTUHBI? Bpsm nu, ecnu ydyecTh, YTO paspelnaromniasi ClioCOOHOCTh Te-
JIECKOIIOB TaKOBa, YTO HeTajleil pasMmepamu MeHbime 100 KM 0OHapyXuUTh Helb3d. Bemb
pa3Mepbl UCKYCCTBEHHBIX COOPYXeHM I MeHbIie. HouHOe ocBellieHrne 36 MHBIX TOPOIOB-TH -
rantos: Hblo-Mopka, Mockssl, Tokuo, Iapuxa, Jlonnona, Yukaro — Ha mpeiene 4ys-
CTBUTEJIBHOCTHU armapaTyphl, MO-BUAMNMOMY, MOXHO ObUIO Obl 0O0HapyxuTh. Ilpemcta-
BUM ce0e, 4TO TOpoACKas oOcBelleHHOCTh B 10 pa3 Oosblie, 4yeM OT IOJHOH JIyHH,
NpuYeM Takasl OCBELICHHOCTh MMeeT MecTo B obiactu pasmepom B 10 kM. Torma map-
CMaHCKME acCTPOHOMBI Ha TEMHOI cTopoHe 3emMyid (HAIOMHUM elie pa3, 4To 3eMIst
¢ Mapca, nmogo6no Jlyne ¢ 3emim, HaOmomaizach Obl B pa3HBIX (a3ax) MOIJIM ObI Ha-
OmonaTh 3Be3104Ky 16-if BeauumHbl. OQHAKO BCIEACTBUE PACcCesTHUSI CBeTa OT OCBEICH-
Hoit CosHIleM 4acTh 3eMJIM BpSIA JIM OHU CMOTJIM Obl ee OOHAPYXKUTh.

Kapn Caran momBepr Gosiee MOAPOOHOMY PacCMOTPEHMIO BOIIPOC O BO3MOXHOCTH
HabJo#aTh M3 KOCMOCa CJIeNbl YeJOBEYeCKOM AeATeTbHOCTH Ha 3emiie. 3eMJIsT MHOTO-
KpaTHO (oTorpadupoBasach u3 OJMXHETO KOCMHYECKOTO IPOCTPAHCTBA C ITOMOIIBIO
dororpaduyeckux KaMmep, yCTAaHOBICHHBIX HA aMEPUKAHCKMX M COBETCKUX CITyTHHUKAX.
Hampumep, crennanbHas MporpaMma TakKoro pona OblTa BBHIITOJHEHA Ha CepuM aMeph-
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KAaHCKMX METEOPOJIOTMYECKUX CMYTHUKOB «Tupoc» u «Humbyc». [Insg cBoero aHanusa
aMepMKaHCKUI YYEHBIl MCIONb30Bal pe3yibTaThl 3TUX HUccenoBaHuil. MHorma Ha Takux
dororpadusx mpuuynIUBbIEe cOYeTaHUsI 00JaKOB (KOTOPHIMU TOKPHITa OOJbIIAs 4acTh
3eMiiM) CO3Mal0T MJUTIO3UI0 MCKYCCTBEHHBIX coopyxXeHuit (puc. 57). UYepe3 paspbiBbI
00J1aKOB WHOT/AA ymaeTcs HaOMofaTh 3HAYMTENbHbIE YyYyacTKWM cymu. Hampumep, Ha
puc. 58 uepe3 Takoil 6oybIIONM pa3phiB BuUAeH BocTouHbi yronm CIIA, a Ha puc.
59 —1oXHas okoHeuHocTh MHIocTaHa u octpoB Lleitnon. Kycku cymiu, monydyeHHbie Ha
aTux ¢oTorpadusx, MpuHaaIeXaT K YUCIy Haubojiee TYCTO HacelleHHBIX o0JacTeil 3eM-
HOTO 1Iapa, a Ha puc. 58 BHAHA OfHA M3 HauboJiee Pa3BUTHIX B TEXHOJOTMYECKOM OTHO-
meHuu ctpadH. M Bce Xe HMKaKHMX CJIeIOB JAESITEbHOCTH YeJoBeKa, Jaxe MPU CaMOM
THIATEIbHOM aHanu3e Takux QoTorpaduil, oOHApyXUTh He ymaeTcs. 3aMeTUM, UYTO Ha
atux GoTorpadusax paspemiaroTcd AETald B HECKOJbKO KUJIOMETPOB.

W3 coteH Thicsiy Takux ¢dororpaduii, MOJTyYeHHBIX Ha CMYTHUKaX cepuu «Tupoc»
C paspelieHMeM OKOJO 1 KM, TOJBKO OJHA BbITAeT MPUCYTCTBUE XU3HU Ha 3emie
(puc. 60). Ha sroit ¢poTorpacduu BuaeH Kycok KaHamckoil Tepputopuu B Intate OHTa-
pvo. B HMXHeM JeBOM yrily CHMMKa OTYETJIMBO BUJHA CUCTeMa WIMPOKUX Tapai-
JIETbHBIX TIOJI0C. DTO Clielbl JIECO3arOTOBOK, 3aMOpOIIEHHbIE CHErOM, YTO YBEJIMYUIIO
KoHTpacT ¢ortorpaduu. Ho passe 3Ta cOBepLIEHHO YHMKaidbHas (OHAa W3 COTEH ThICSAY!)
dororpadust Morja naTh MOBOA IJis paauMKaJbHOTO BbIBoJa O Xu3HM Ha 3emiue! Bemb
MapcuaHCKKMe aCTPOHOMBI JIETKO MOTJIM Obl MpUAYMaTh Kyna Oojiee eCTeCTBEHHbIC TMPU-
YUHH 1715 00BSICHEHUST PETYNSIPHBIX IeTajiei, BAAUMBIX Ha 3Toi oTorpaduu (Hanpumep,
reoNOrMYeckue MPUYMHBI).

Ananusupys ¢otorpaduu, moJydyeHHbIEe Ha 3TUX CITYTHUKAX, C elle 0ojiee BBICOKUM
paspelnieHueM (HanmpuMmep, HECKOJIbKO coTeH MeTpoB), CaraH cMOT 0OHAPYXUTh HECKOJIb-
KO JieTajieil, MMEIUIUX BUJA MPSIMbIX JMHUI. XOpollo, YTO OH 3apaHee 3HaJ, YTO OIHA
Takasl JeTajlb — 3TO aBTOCTpaga B IiTaTe TeHHeccu. Benb TOYHO Takas Xe JeTadb Ha
JIPYroM CHUMKe ObUla TOJydyeHa OT BIIOJIHE €CTECTBEHHOro 00pa3oBaHWS — Y3KOif, mpsi-
Mo#i mecyaHo#l Kochl B Mapokko... MTtak, naxe Takoe paspellieHMEe HEAOCTATOYHO s
OeccriopHOr0 OOHAapyXeHUs CJeq0oB pa3yMHOUN JesSTeJIbHOCTM YeloBeka Ha 3eme.

Caran obpallaeT TakXe BHMMaHME Ha BaXXHbIK (akTop, HeNalolldii Halld TUTraHT-
CKMe ropoJia HeBUIMMBIMU M3 KOCMOCA: 3TO Ipsi3Hasi, Hempo3payHas atMocdepa Haj Ta-
KMMHU TOPOJAaMM — YBBI, MPOMYKT BHICOKOPA3BUTON LIMBUIM3aluu... Hanpumep, amepu-
KaHCKME KOCMOHAaBTBl HM pa3y He MOIJIM HabiwomaTh M3 KOCMOCa TOPOJA-TMTaHT
Jloc-AHmxenec! Kak roBopuTcsl, TYyT KOMMEHTapuu W3JIUIIHMU...

3aMeTuM, OJHAKO, YTO CYIIECTBYIOT CIYTHWKHU CIEIMaTbHOTO Ha3HauyeHUsl, TO3BO-
JISIONIME pa3inyaTh Ha TOBEPXHOCTM 3eMJIM JeTaau B HecKonbko MeTpoB! KoHeuHo, or
TaKUX CIYTHUKOB CKPBITh CJIeAbl pPa3yMHOW XW3HM Ha 3emyie yXe HEBO3MOXHO.

.Taxue siBIeHUs, KakK sIepHbIe B3pBIBBI B HUXHeEH atMocdepe, KOTOpble — YBBI! —
WHOTIAa TPOUCXOAIT Ha 3emie, 0e3yclOBHO ObUIM OBl BUIHBI ¢ Mapca, KaK KpaTKOBpe-
MEHHBIE OYEeHb SIPKME BCIBIIIKKM CBeTa. Bce e, yuuThiBass OTHOCUTENBbHYIO PEIKOCThb
SIIEPHBIX UCTIBITAHUI U OBICTPOTY MPOTEKAHUS Tpoliecca B3pbiBa, BEPOSATHOCTh UX OOHa-
pyXeHus Obuta Obl KpallHe Manoil. Brpouem, co3maHue crenuanbHOW BecbMa OTEpaTUB-
HOM «Cay>X0BI 3eMyi» (IIOTMOOHO CYIIECTBYIONIEH y Hac «Ciayk0bl CojHIIa») MOTJIO OBl
npuBecTy K ycrexy. OnHako M B 3TOM ciyyae IIMBUJIM30BaHHbIE MapCHaHCKUE acTpo-
HOMBI BpSII IU COWIM OBl 3TM KPaTKOBPEMEHHBIC BCIBIIIKYM CBeTa MpPU3HAKaMU XU3HMU,
TeM Oojiee pa3yMHo#l. Jlaxe MBI, XMBS Ha 3eMje, HUKaK He MOXEM TaKue BapBapcKue
3KCMEPUMEHTHI, UMEoIMe KOHEYHOM 11eJbI0 YHUYTOXEeHME BCEro XKMBOTO Ha Halleil mpe-
KpacHOW TJlaHEeTe, CUMTATh MPOSIBJIEHWEM Kakoro Obl TO HU OBLIO pasyma...

Wtak, oyeHb HEMPOCTO OOHAPYXHUTHh MpPSIMble U SBHBIE MPU3HAKU XM3HU Jaxe Ha
caMoii 6uxaiiieil raHete. BripoueM, Mbl ceifuac yKaxeM Ha OJMH CMOCOO TaKoro 00-
HapyXeHUs, Joruyecku OeccriopHbiii. [IpeacraBum, 4To Halia BooOpaxaeMash MapcuaH-
cKasi oOcepBaTOpMs OCHAllleHa COBPEMEHHBIMM paauoTeIecKONaMu — YCTPOMCTBaMU, TIO-
3BOJISIONIMMU OOHApYXXUTh W M3MEPUTh DPAIMOM3IydyeHHE Pa3JUUYHBIX HEOECHBIX Tell.
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Puc. 58, dororpaus poctodnux puitonos CIUA. Monysens co enymunka «Tupoc-Te



Puc. 59, 1Oxnan oxonesnocts Hupoctana. ®ororpadina noiywena co cnyTHikd «Tupoc-3n

Pic. 60. Yacrs teppiropun Kanaaw (wrar Ourapio). ®ortorpadus noayiena co cnyruika «Tupoc-2n




MapcuaHcKkue acTpOHOMBI, MTOAOOHO 3eMHBIM, MCCIEI0BaIM Obl paauMOU3IyYeHUE MIaHEeT.
N TyT oHUM caenanu Obl OJHO MOTpscaolllee OTKPbITHE: Ha METPOBOM [Marna3oHe BOJH
Halla CKpOMHas IJlaHeTa 3eMJsl MOChUIaeT B IMPOCTPAHCTBO MOYTH TAaKOH Xe MOIIHOCTH
MOTOK paauousnydeHus, Kak u CojiHlie, B MEpUOAbI, KOrIa Ha HEM HeT MsaTeH! 3eMis Ha
9TOM JMamna3oHe M3JydyaeT B MUJUIMOHBI pa3 Oojbiie, yeM Benepa uau Mepkypuii. Ot-
KPBITHE 3TO MOXHO ObLIO OBl clenaTh, MPUMEHSSI IOBOJbHO «CKPOMHBIE» pamudoTesie-
ckomnbl. JlanpHeiue ucciaeqoBaHUsl HECOMHEHHO ToKa3aau Obl, YTO pa3jiMyHble y4acTKU
MOBEPXHOCTHM Hallledl MaaHeThl M3JydyaloT HEONMHAKOBO, TaK KakK Oblia Obl HaliieHa me-
proaMyYecKasi 3aBUCMMOCTb paguou3IyyeHusl 3eMiiM OT BPEMEHH, BbI3BaHHAasl €€ Bpallle-
HMEM BOKpPYT cBoeil ocu. Hampumep, korma k Mapcy Oblin 0b1 oOpanieHbl Adpuka, FOx-
Hast u lleHTpanbHass A3usi, ypoBeHb paauou3ydeHUss mamaa Obl, a Korma Espoma
u CeBepHasi AMepuKa — CUJIbHO Bo3dpactai. OmHako, MO-BUAMMOMY, OOJIbIlIEe BCEro Map-
CUAHCKMX PAIMOACTPOHOMOB YAMBUJIO Obl TO OOCTOSITELCTBO, YTO HECKOJBKO HECSTKOB
JIET Ha3aj 3eMJs1 Ha METPOBBIX BOJIHAX M3jayyaja B MUJUIMOH pa3 ciabee. AHanu3upys
Bce 3TU (aKThl, YMHbIE MapcuaHe MOHsIM Obl, MpaBaa HajJeKo He cpa3y, YToO 3TO pa-
IMOU3JTYyYeHUE HEMb3s1 00BbSICHUTD NEMCTBUEM €CTECTBEHHBIX CWJI MPUPOABI, YTO OHO MO-
XeT UMEeTh TOJbKO MCKYCCTBEHHBI XapakTep. 3HauMT, Ha 3eMjle €CTb pa3yMHasl XU3Hb!
YTo u roBopuTh, 3TO OBLIO OBl 3aMeyaTeJbHbIM OTKpPHITHEM!

B uem xe nmeno? B 4yeM mpuyMHAa CTOJb MOIIHOrO paauousnydyeHus 3emaun? U He
MUCTUGUKALMS U 3T0 Boobuie? HeT, MBI JajeKd OT MOMNBITOK IIYTUTh Ha CTOJIb CEPbE3-
Hyl0 TeMmy. Bce omucaHHOe BMOJIHE COOTBETCTBYET AedcTBUTEeNbHOCTU. Ha 3emie umeer-
CSl HECKOJIbKO ThICSIY TEJEBU3MOHHBIX MepeaaTynKoB. Eciau yyecTh CpeqHIO MOIIHOCTh
KaxJ10ro Takoro nepegatyuka (okosio 20 kBT), IUpUHY MOJOCH YacCTOT, B KOTOPBIX MPO-
UCXOOUT U3JIyYeHUE, CPEOHIO IJIUTEJbHOCTh pPabOThl KaXIOro TaKOro IepeaaTyvKa
(ckaxem, 6 4acoB B CYTKHM), a IJaBHOE, YTO BCE BOJHBI TEJNEBU3MOHHOrO Auamna3’oHa
(1,5—6 M) coBeplIeHHO OECMPENSTCTBEHHO MPOXOIAT Yepe3 3eMHYIO (Tak e, KaK U Map-,
CUaHCKYI0) atMocdepy, TO Mbl MOJYYUM MMEHHO Ty KapTUHY, KOTOPYIO HOJKHBI ObLIU
Obl HaOJIOAaTh BoOOpakaeMble MapCHAHCKME aCTPOHOMBI.

ABTOD 3TOIf KHUTU MPOU3BEJT COOTBETCTBYIOIIMI KOJTUYECTBEHHBII pacyeT, Ha OCHO-
B€ KOTOPOTO U OblIa HApMCOBAaHA OINMCAHHAs BbIllle KAPTUHA MapCUAHCKUX PaanoacTpo-
HOMMYECKMX HabmoaeHui *). sl CrenuaaucToB, MOXET ObITh, HEOE3bIHTEPECHO OyaeT
3HaTh, YTO TaK Ha3biBaeMasl «SIPKOCTHasl TemIlepaTypa» 3eMJIM Ha METPOBBIX BOJHAX,
o0ycioBaeHHass paboToil TeiaeBUAEHUS, OJM3Ka K HECKOJbKMM COTHSIM MMJUJIMOHOB Ipa-
JyCOB, YTO B COTHM pa3 BbllIe «paauospkKocTu» CojiHIIa Ha 3TUX BOJHAX B MEPUOIbI,
KOTJa Ha €ro MOBEPXHOCTU HET WJIM MOYTU HET MATeH. 3aMeTUM ellle, YTO, KpoMe TeJere-
penaTyuKoB, Ha 3eMJjie €CTb OTPOMHOE YMCJIO PAJUOCTAHLUMU M MPOYUX YCTPOMCTB, MOLI-
HO M3JIyYyalollluX B YJbTPAaKOPOTKOBOJIHOBOM JAMalia3oHe.

Ha stom mpumepe Mbl BepBble CTOJIKHYJIMUCh C «<KOCMUYECKMM» XapaKTepOM XKU3HE-
NesSITeNbHOCTU Pa3yMHBIX CYIECTB. ODTa JesATEJbHOCTh MpHUBeJNa K TOMY, YTO MO TaKoi
BaXXHOM XapaKTepUCTUKE, KaK MOLIHOCTb U XapaKTep paauou3aydeHusi, 3eMJys cTaia pa3u-
TEJbHO OTJIMYAThCS OT BceX ocTaibHBIX IuTaHeT ConHeyHoi#l cucteMbl. HecomHeHHO,
4TO KOCMMYECKUU XapakKTep AESITeJbHOCTH €CThb CYIECTBEHHBbI aTpUOyT pa3BUTHUS pas-
YyMHOU Xu3HU. B cienymomux riaBax 3TOil KHUTM Mbl YIAEJIMM 3TOMY OYEHb BaKHOMY
U HMHTEPECHOMY BOIPOCY HOCTATOYHO MHOIO MecTa.

Ho o3Hayaet ju camo mo cebe OTCYTCTBME MOUIHOIO paaMOU3IyYeHUs] Ha METPOBBIX
BOJIHaX OT Mapca OoTCyTCTBME TaM BBICOKOPa3BUTOM pasdymHoil xu3Hu? BooOiue rosops,
HET, MOTOMY YTO, HECOMHEHHO, IOTePU IHEPIUU, CBSI3aHHbBIE C TEJIEBUICHUEM, PAHO WU
Mo31HO OyayT cokpaileHbl. Benb 3To e BapBapcTBO, UTO IMOAABJSOIIAS YaCTh YHEPIUH,
M3JIydeHHOH TejernepeaaTyukKaMu, OECIOJE3HO YXOAUT B MUpPOBOe MpocTpaHcTBo! He-
COMHEHHO, YTO MPOTpPecc HayKW M TEXHUKU IPUBEIET K TOMY, YTO DJEKTPOMArHUTHbBIE

*) YcpenHeHHas MOIIHOCTb 3€MHOTO DaaMOM3JIyYeHUS B METPOBOM JAMala3oHe, KaK MOXHO
noxcuutath, 6auska x 1 Br/Tw.
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BOJIHBI OyIyT WATH TO OMpeAeNeHHbIM KaHamaMm 0e3 HeHYXHOro paccesHus. Hekortopbie
IIaT¥ B 3TOM HamNpaBlieHUW yXe AenaioTcs. ECTeCTBEHHO MpPEANoJIOXUTh, YTO BHICOKOpPA3-
BUTBIEC pa3yMHbIE CYIIeCTBa OYIYT pPacXodOBaTh 2JEKTPOMATHUTHYIO SHEPTHUIO HE TakK
PACTOYMTENIbHO, KaK MBI ceifyac.

TakuMm 06pa3oM, HEMOCPEACTBEHHO OOHAPYXHTb C IOCTOBEPHOCTBIO CIIEIBI JXKU3HU
Ha 3emie HabmooeHUsSIMA ¢ Mapca BecbMa HemnpocTo. MOXHO, OIHAKO, JJIsi 3TOTO IpH-
MEHITh KOCBEHHBIE MeTOMbI. JIeJ10 B TOM, YTO pa3BUTasl XM3Hb Ha KaKOW-HUOYIb TUIaHe-
Te SIBISIETCS MOTYYUM (HaKTOPOM, TIpeobpasyoiuM ee atMocdepy u Kopy. He ciydaiiHo
HapyXHbIE CJIOM Halllell TTaHEeThl, BKIIOYAIOIINe TakKKe MAPOBOI OKeaH M aTMocdepy,
MOJYYMJIM  Ha3BaHMe  «Omocdepa». ComTacHO  UCCICNOBAHUSIM  aKaaeMHUKa
B. 1. BepHanckoro (KOTOpHIil BBeJI B HAyKy caMo MOHATHE «0rocdepa»), MoCIenHss Ha-
YUHAETCS C TIYOUHBI 3 KM IO TOBEPXHOCTHIO 3eMJIM U OXBAThIBaeT MOYTU BCIO TUAPO-
ctepy 1 atMochepy. OH TIpHIIIET K BBIBOLY, YTO BCE Hapy>XKHbBIE CIIOM 3eMHOI KOPBI Tiepe-
paboTaHbl KU3HEHESITEbHOCTBIO Pa3MYHBIX OpraHM3MoB Ha 99%. Kak MbI Bumenu
B TIpEIbIAYIIEH TJIaBe, MPAKTUYECKU BeCh KUCIOPOI B 3eMHOI atMocdepe eCcTb MPOMYKT
dorocuHTe3a pacteHuii. biaromapst cBoeil OrpOMHON XMMHUUYECKOM aKTUBHOCTU aTMOC-
(epHBI KHMCIOPOA HEMPEPhIBHO BCTYMAeT B COCAMHEHHUS C Pa3IUIHBIMU 3JeMEHTaMM
3eMHOM Kopbl. Ecin 6Bl He HenpepbiBHOE BO30OHOBJICHHWE KHMCIOPOAa, O0YCIOBICHHOE
KU3HEICSATETbHOCTBIO PACTCHUM, OH McUe3 Obl U3 aTMOC(HEPHI BCETO JIMIIb 328 HECKOJIBKO
THICSTY JIeT. MOXHO clenaTh BbIBOM, YTO HaJW4Yue CBOOOMHOTrO KHCIOpoda B aTMocdepe
TIJTAHETHI SABJSIETCS TTPU3HAKOM TOTO, YTO Ha Heil MMeeTcsl XKM3Hb, co3maBlias 6uocdepy.

Bbrocthepa He TONBKO co3maeT KHUCIOPOA B aTMocdepe IiaHeThl. 2KMBBIe opra-
HM3MBI, OCOOEHHO OaKTEepHU, 3a COTHU MWIJIMOHOB JIET CBOCH «KHUIy4eil HesITeTbHOCTH»
npeobpa3uiy auio Hamreldr 3eman. OHU MOTYT pasjiaraTh JaXe caMble CTOMKHME XUMUYe-
CKHe COEMMHEHMs, BXOMSIIUE B COCTaB aJIOMOCWJIMKATOB M TPAHUTOB, COCTAaBJISIOIINX
GOJIBIIIYIO YacTh 3¢MHOM KOpbl. Tak MmocTeneHHO oOpa3oBanach mouBa. [lpuymHa mes-
TETBHOCTH XUBBIX OPTAaHU3MOB, MPe0Opa3yIolieil JIUIO TIaHeThl, KPOeTCs B Mpolieccax
0OMeHa BEILECTB, SIBJISIOMINXCS HEOTheMIEMbIM aTPUOYTOM XU3HU. DTHU MPOLIECCHI MPe.-
CTaBJISTIOT COOOM XMMUYECKUE peakIlMyd BecbMa GOJIBIIOTO KOJMYeCTBa THUIOB. Bce aTo
MPUBOIUT K TOTEHIIMATLHO OTPOMHOM CITOCOOHOCTU KUBBIX CYIIECTB K Pa3MHOXEHMIO.
OCHOBHasl TeHIEHIIMS pa3BUBAIOIIENCS XU3HU — TepepaboTaTh KaK MOXHO OOJbIIe «He-
JKUBOTO» BEIECTBA, YTOOBI 3TOT «CTPOUTEIbHBIM» MaTepual WCIONb30BaTh I TIO-
CTPOCHUST HOBBIX OCOOEHA.

Ecnu GBI 3TOT Mpoliecc He CTaJKUBAJICA C CYPOBBIMU OTpaHUYEHUSIMH, HAKJIaIbl-
BaeMBIMM CaMOil TIPUPOIOM, TIpeXIe BCEr0 OrpaHMYEHHOCTBIO «CTPOUTETBHBIX pecyp-
COB», 3a KaKMe-HMOYIb CYTKM Macca XMBOTO BellleCTBa MPeB30IIa Obl MAcCy IIaHETHI.
KonndecTBO XMBOTO BelllecTBa B 3¢MHOI Kope coriiacHo moacuetam B. U. BepHaackoro,
cocrapiser npumepHo 10“— 10° T. DTo B HECKOIBbKO MUJIIMOHOB pa3 MEHbIIE MAcChl
3eMHOTO IIIapa W TOJBKO B HECKOJNBKO THICAY pa3 MEHbIIe MacChl 3¢MHON KOpBHI.

Koib ckopo Hamm BooGpaxkaeMble MapCUaHCKUE HAOJMIOAaTeIM OOHAPYXWJIN Obl BO-
KpYr 3eMJIM MOIIHYIO KHCJIOPOAHYI0 aTMocdepy, OHU JOJIKHBI ObLIM ObI C HEOOXOIM-
MOCTBIO C/IeJIaTh BBIBOI O HAJIMYMUM Ha 3emiie XKU3HHU. Eciiu 6bI KOJTMYECTBO CBOGOTHOTO
Kucjopoaa B aTMocdepe ObIJI0 HUYTOXHO Majio, TaK YTO €ro MOXHO OBLIO 0OHApyXUThb
TOJILKO Ha TIpejiesie YyBCTBUTEIBHOCTH MPUOGOPOB, ellle MOXHO ObUTO ObI BHIIBUTATH pa3-
JINYHBIE TUTIOTE3bl O «HEOMOTEHHOM» MPOMCXOXICHUN 3eMHOTO KHclopoaa. Brpouem,
9TH TUTIOTE3bI ObLIN OBl TOBOJBLHO COMHHUTENbHBI. HO Takoe orpoMHOe KOJMYECTBO KHUC-
Jlopora, KOTOpoe HabomaeTcsi Ha 3emile, MOXHO OOBSCHUTH TOJNBKO XU3HEAEATETb-
HOCTbIO OpTaHM3MOB. MTak, XUMWYECKWIi COCTaB 3eMHOIl aTMoc(epbl MO3BONMI Obl Ha-
OyomaTeNsiIM MapCHUaHCKOM 00cepBaTOpUM cheliaTh CO BCEd OMNMpeAeIeHHOCThIO BBIBOI,
YTO XW3Hb Ha 3emje cymmectByeT. O3HayaeT JIM, ONHAKO, OTCYTCTBME B CIIEKTpE
TJIaHEThl IMHUI U TTOJIOC, YKa3bIBAIOIIMX Ha HaJudyue B ee aTMocdepe KUCIOpona, YTo
miaHeta ©Oe3xu3HeHHa? CTporo roBops, HeT. KMIMEHHO ¢ TaKuUM clydaeM Mbl
BCTpevyaeMcsl TIpU MCCeNOBaHUM BOIIPOCa O BO3MOXHOCTH XXU3HU Ha Mapce.



16. <«FEcmob au srwcuszrns nHa Mapce,

Hem au #tCU3HU Ha Mapce...»

Ilocne Toro Kak Mbl B IpeabIAyIIel TJIaBe UMEIU BO3MOXHOCTb YOeIUThCs, YTO 00-
HapyXUTh MPU3HAKW XM3HU Ha KaKOW-HUOYIb TUIAaHETE C PACCTOSHUS, UCUUCISIEMOTO Je-
CATKaMM MUJUIMOHOB KMUJIOMETPOB,— 3ajaya JajekKo He MpocTasi, MOXHO IMpOoaHaJIU3MpO-
BaTh CYIIECTBYIOILIMEe HaOitogaTeNbHble JaHHble O TIaHeTaX COJHEYHOM CHCTEMbI s
BBISICHEHMSI BOIIPOCa O BO3MOXKHOM MX oOMTaeMOCTH. B mepByio ouepelb Mbl OCTAHOBUM-
Ccs Ha caMOll «MepcreKTUBHOW» B 3TOM OTHOIIEHHMM TulaHeTe — Mapce.

Her HyXIbl MpUBOANTH OCHOBHBIE aCTPOHOMUYECKHE CBeAeHUsSI 0 Mapce — OHUM [TO-
CTaTOYHO YacTO MPUBOAMJIKMCH B HayYHO-TIOMYyJsSIpHON JuTepatype. WHTepecylonmxcs
0OJBIIMMHU MOAPOOHOCTAMU MBI OTChIIaeM K MoHorpaduu B. M. Moposa «Dusuka mia-
HeTel Mapc» (M.: Hayka, 1978).

IIpexme Bcero paccMOTPUM, 4YTO TIpEACTaBIsIET Cco0OM MapcuaHcKas aTMocdepa.
[Tpsamble cieKTpoCKOMUYecKre HaOMIOAEHUS YKa3bIBAIOT, YTO B aTMocdepe MPUCYTCTBYET
yriekuciaora CO, B Kkonuuectse, npuMepHo B 30 pa3 GoiblueM, YeM B 3eMHOM aTMocde-
pe, XoTd MapcuaHckas atMocepa B 150 pa3 Oojee paspexeHa, yeM 3eMHas Ha yYpOBHE
MopS.

KakoB Xe XMMMUYECKHMII COCTaB MapCHaHCKOM aTtMocdephl?

Yriaexucaplii ra3 SBASIETCSI OCHOBHOIM COCTaBASIIOIIEN MapCHaHCKON aTMocdepsl -
npuMepHo 95%. M3MepeHus, poBedeHHbIC Ha aMePMKAaHCKMX KOCMUYECKHUX arapaTax
«BukuHr-1» u «BukuHr-2» mnokaszaium, 4TO oOCTajJbHble 5 % — 3TO aproH U asor.
AproH, wWiau, TOYHee, €ro H30TON C aTOMHbBIM Becom 40, cocTaBisgeT, Kak
U3BeCTHO, 0KoJ0 1 % 3emHoii atmocdepsl. OH o06pasyeTcss HENpPEPLIBHO B  Pe3Yilb-
TaTe paAMoOaKTMBHOTO pacmana umsotoma 'K, Haxomsmerocsa B 3eMHoOil Kope. Tak Kak
Mapc u 3emiist IO CBOMM OCHOBHBIM IIJITaHETapPHBIM XapaKTepUCTUKaM (pa3Mepbl, COCTaB
KOpBbI, IIJIOTHOCTb U T. [L.) ABJIAKTCA «pOACTBEHHUKaAMMW», CICAYET OXMAATh, YTO I3TOT XKE
MpolecC JOJKEH MPUBOAUTh K TOSIBIeHUI0 aproHa U Ha Mapce. [TockojbKy Kuciopomaa
B MapcHaHCKOW aTMocdepe oueHb Majo, TO aprOH Hapsay ¢ a30TOM OKa3blBaeTCs OIHOM
M3 TJaBHBIX KOMIIOHEHT MapCHaHCKON aTMoc(ephl.

Jlo mocienHero BpeMeHHU He CYLIECTBOBAIO CKOJILKO-HUOYIb HANeXHBIX CIIEKTPOCKOIH-
YeCKUX JAaHHBIX, YKa3bIBAaIONUIMX Ha Hajauuue B aTMocepe Mapca BoasHbIX mapoB. OnHa-
Ko B 1963 r. amepukaHckue yueHble CrimHpan, Mionx u KamiaH yBepeHHO OOHApyXWIn
B criekTpe Mapca oueHb ciaOble MOJOCH BOAAHOro mapa. M3 aTux HaOJIOJEHUM CIEoyeT,
YTO KOJMYECTBO BOJASHBIX MapoB B aTMocdepe Mapca cocTaBiseT OKOJO OJHOM ThICSIY-
Ho#l or CO,. OTclofa MOXHO cleJaTb BBIBOJA, YTO €ro armocdepa OTIMYAETCS UCKIIOYU-
TEeNIbHOM CcyXocThlo. B He3HaumTenbHBIX KoiuyecTBax B Heill comepxutrcas CO (0,06%)
u oson O, (107°%).

ELL[C HEeaaBHO 60.}'[])]_]JI/IHCTBO ACTPOHOMOB CYMTAJIM, YTO TaK HAa3bIBACMBIC «IIO-
JpHbIE IanKu» Mapca CyTh He YTO MHOE, KaK MHEeil, MOKphIBaloLIMii 6oJblue 0bJacTu
0KOJIO TOJIIOCOB TaHeThl. OMHAKO B HAacTosiliee BPEMsI BCS COBOKYIMHOCTb JaHHBIX Ha-
OI0JeHUN TOBOPUT O TOM, YTO CE30HHBIE «MOJSPHBIE IIANKW» — 3TO, TJIaBHBIM 0o0pa-
30M, cyxoil sen, T. e. 3aTBepieBwas yriaekuciaora CO,. Tak kak ocb BpaueHus Mapca
HAaKJIOHEHa K IIJIOCKOCTHU €ro Op6I/ITbI IMOYTU Ha TaKOU Ke yroJj, 4Tto " 3CMJ'[9I, TaM Ha-
OrogaeTcsl cMeHa BpeMeH roga. BooOie rosops, kiammaT Mapca oTiauyaeTcss OOIbIION
cypoBocThio. CpenHsisl TeMmepaTypa MOBEPXHOCTU 3TOM IMJIAaHEThl MPUOIU3UTETBHO Ha
40 K Huxe, yeM Ha 3emie. B TeyeHuUe cyTOK TeMIepaTypa mouBhl Kojebaercs Ha 60 — 80 K.
AMIIIUTYIA TOAMYHBIX KoJeOaHUi B MoOJSIpHBIX oOnacTsax mocturaet 100—120 K, B TO
BpeMsl KakK B 2KBaTopualbHbIXx oHa paBHa 30 K. TemmepaTypa mojspHBIX obiacTeit
pocturaer 3umoi — 120 °C.

Cnenyer uMeTb B BUIY, UYTO B OTHAEJbHBIX O0JACTAX MOBEPXHOCTU Mapca MUKpO-
KJIUMAaT MOXET CYIIECTBCHHO OTJIMYATHCA B JYUIIYIO CTOPOHY OT OIIMCAHHBIX BBIIIC BECh-
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Ma CYPOBBIX «CpemHHX» yciaoBuil. Hampumep, Omaromapsi ByJIKaHMYeCKOW aKTHBHOCTH
TaM MOTYT OBITb 00JacTH C 6oJjiee BHICOKOW TeMIepaTypoil M CpaBHUTEIbHO OOJBIIUM
coliepXaHUEeM BOISHBIX MapoB. B Takux o6GiacTsX yCIOBUS IJIs Pa3BUTHUSA XKU3HU MOTYT
OBITh, KOHEYHO, 0oJice 0JarONPUATHBIMHU.

B 1964 r. CuntoH n CTpOHT ONyOGJIMKOBaNM Pe3yIbTaThl HabIomeHUi Mapca B WH-
¢pakpacHBIX Jy4ax (IIMHBEL BoJaH 7 — 13 MkM). Ha sTux BosHax HabaomaeTcss B OCHOB-
HOM TeIlJIOBOe M3JydyeHUE MOBEPXHOCTH IIIAHEThI, B TO BpeMsl KakK Ha 6oJiee KOPOTKHUX
BOJIHaX Mapc CBETHUT MPEMMYIIECTBEHHO OTPaXeHHBIM COJTHEYHBIM U3TYYECHUEM.

Tadbnuma 9

Yacer MapCHaHCKOI0 BPEMEHU Yacpr MapCUaHCKOro BpEMEHU

[upora, [upora,
Tpamyce | 7 8 1 2 13 14 | Tpamycel | 7 8 11 12 13 14

14| =78 | =91 | +10 | +16 |+ +14 | +8 | —2 | —64 | —16 | +16 | +22 | +22 | +7
+10 | —64 | —19 | +13 | +26 | +28 | +15| —8 | =55 | —10 | +19 | +22 | +20 | +14
+8 | =54 | —I1 | +18 | 426 | +23 | +20 | —12 | —42 | —6 | +18 | +18 | +18 | +8

Habmonenust CuntoHa m CTpoHra NpPOM3BOIWINCH TIPU TOMOILIM OOJIBIIOTO Teje-
ckoma obcepBatopurn MayHTt [lamomap ¢ 3epkajioM OIuaMeTpoM B 5 M. DTO maixo BO3-
MOXHOCTb MCCIIeNOBaTh MH(MPaKpacHOe U3JIyUYeHUE OT OTAEIbHBIX YIACTKOB TOBEPXHOCTH
mIaHeThl. [1o MHTeHCUBHOCTH MHMPAKPaCHOTO U3IYYSHHS MOXHO OBIJIO BHIYUMCIUTH TEM-
repaTypy COOTBETCTBYIOIIMX OOJIacTeil B pa3HOe BpeMs MapCUaHCKUX CyToK. Temmepa-
TypH moBepxHoct Mapca (°C) minst pasHBIX
ITUPOT ¥ MOMEHTOB MapCHaHCKHMX CYTOK TIpH-
BelleHbl B TaOs. 9, U3 KOTOpOW BHAHA OrPOM-
Has pa3HUIlA MEXIy YTpeHHeW W JHEeBHOMI
TeMreparypamu. MIHTepecHO, 4TO OKOJIO MeCT-
HOTO MapCUaHCKOTO TOJITHS TeMIlepaTypa Io-
BepxHOCTHU IIaHeThl mocturaer + 28 °C. B To
Ke BpeMsl TeMIlepaTypa Bo3ayxa Ha Mapce,
Jaxe y caMoil ero MOBepXHOCTH, OYeHb HU3KA
M Bcerma HUXe HyJsd. YXe Ha BBICOTE OKOJIO
15 kM TeMmmepaTypa TMamaeT gaxe B OJKBa-
TopuanbHBIX obOmactax go — 100 °C.

Hosylo apy B mcciaenoBanusx Mapca ot-
KPBUTM aMepUKaHCKKUE ¥ COBETCKHME aBTOMATH-
YeCKMe MeXIIJIaHETHBIe CTAaHIIUK « MapuHep» 1
«Mapc» (puc. 61), KoTopble, HauyuMHasE C
1962 1., TUIAHOMEpHO TMoOChUTANMChL K Mapcy.
BnepBbie aBTOMaTuMdeckas craHuMs «Mapu-
Hep-4» mepenana Ha 3emiio ¢otorpadum Imo-
BEPXHOCTU OTOM TUTAHETHI, MOJXYYeHHBIE CO
CPaBHUTENBHO OJIM3KOT0 pacCTOSTHUS
(~ 10000 xM). Bt dortorpadpuu BBHIABUIM Ha
MOBEPXHOCT Mapca OTrpoMHOe KOJMYECTBO
KparepoB CaMbIX DPasiv4HbIX PasMepoB. JIIO-  Puc 61 Auromarieckas sesiianer ms crasim

OOIIBITHO OTMETUTH, YTO TOJBKO OIMWH acCTpO- «Mape-1n

HOM Ha 3emie JOBOJIbHO OaBHO IIp€acKasall, I — KOppekTHpyIOMan ABMrATe b HAR YCTAHORKA,

YTO IIOBEPXHOCTh Mapca IOJKHA 6bITI) mo- 2 — WTHPh MATHHTOMETPA. I — OCTPOHUNPABIICH-
HAR AHTEHRA] § — PAAMATOP CHCTEMM TepMopery-

KpbITa KpuaTepaMH' 910 GBI BbI}IaIOH.IHfICSI JTHPORAUNS; 5 — MUJOHANPABIBHHAN AHTEHHA: 6 —
OCTOHCKMH aCTPOHOM OMNUK, PAOOTABIUMH B yauenn comseuniix Garapeiis 7 — Beenanpanier-
I/IpHaH)lI/II/I. O,E[HaKO Ha 3TO Np€acKa3zaHUEC HE HAR AHTENHE: 8 — opOuTa LBl oTCek.
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Puc: 62. llyrounas KupTHHKA N0 NOBOAY Nbiteroil Oypn 1 Mapee

OblJIO  OOpalieHO HOJXKHOro BHUMaHus. [lisi Bcero «acTpOHOMMYECKOTO MHUpa»
OTKpBITUE KpaTepoB Ha TOBEPXHOCTH Mapca ObUIO TOJTHONW HEOXUAAHHOCTHIO. ..

BaxxHble pe3ynbTaThl B ChbeMKax MOBEPXHOCTM Mapca ObUIM JOCTUTHYTHI B KOHIIE
1971 r. aMepuUKaHCKOl aBTOMaTMuyeckoii craHuueil «MapuHep-9». IloHauany cheMkKam
CWJIHO Melllajla OTPOMHOM CUJIBI TbLIeBast Oypsi, HA MHOTO HeleJb 3aKpbIBIIas HEMPOHU-
11aeMOi MIJION TOBEPXHOCTh IIAHEThl. DTO JAajo MOBOJA OpraHuM3aTtopaM mojeta «Mapu-
Hep-9» IUIsT BeceNbix LIyTOK (puc. 62).

Korna Oypst ytuxma. «MapuHep-9» BBIIIOJHUI BBICOKOKAYECTBEHHYIO «KOCMOGO-
TOCBEMKY» MOBEPXHOCTM Mapca, OXBaTBIBAIOLIYIO BCIO €ro TMOBEPXHOCTh. HeKoTopble
U3 TepelaHHBIX Ha 3emio (Qororpaduil moBepxHOCTH Mapca mpuBeneHb Ha
puc. 63 a—B.

<>TIlpakTruecku onfHOBpeMeHHO ¢ «MapuHepoM-9» pabotan «Mapc-3» — coBeTCKU
HUCKYCCTBEHHBIM CNyTHMK IuiaHeTl Mapc. Ha HeM mnpoBoauiauch (HOTOMETPUYECKUE
WCCIeOBAaHUSI MOBEPXHOCTH M aTMocdhepbl B Pa3HBIX AMamazoHax <>

B 1974 r. yeTblpe CoBEeTCKME aBTOMAaTUYECKME MEXIIaHETHBIE cTaHUUU — «Mapc-4»,
«Mapc-5», «Mapc-6» u «Mapc-7» — MPOJOJKUIM TporpaMMmy u3ydeHuss Mapca. B pe-
3yJbTaTe 3TUX MCCIeNOBaHMI MPUPOIA MapCUaHCKON aTMOCGhepbl 3HAYUTENbHO MPOSICHU-
nack. [IpvBOAMM OCHOBHBIE Pe3yJNbTaThl 3THX M3MEPEHUI, He OCTAHABAMBAsSCh HA TEXHU-
YecKuX MoApoOHOCTAX. MBI clofa BKJIIOUMIN TaKXe Pe3yabTaThl Ha3eMHBIX HaOIIOAEHUI,
BBHITMIOJIHEHHbIE CAMBIMM COBEPIIEHHBIMM METOAAMU Ha KPYMHEWIIUX Tejeckomax.

YcTaHOBJIEHHbIE Ha COBETCKMX aBTOMaTHMYECKMX cTaHIUIX «Mapc-3» u «Mapc-5»
«MHAMKATOPHI BIAXHOCTH» — 0Cc00as ammaparypa, YyBCTBUTeNbHAsI K MHGPAKPACHBIM Jy-
YyaM, TIOTJIOIIaeMbIM BOJSIHBIMM TMapaMu,—I03BOJMIM HaleXHO HalTW pacmpeneieHue
napoB N,O Han moBepxHOCTblO Mapca. BBISICHMIIOCH, Y4TO 3TO paclpeneieHUue BecbMa
HepaBHOMEPHO, KOJIeOJsACh OT HEeM3MepUMO Majoro 3HadyeHus no 100 MKM ocaxXmeHHOM
BOJIBI.

CpenHee 3HaueHWE IOJHOIO AaBIEHUS MapcHaHCKoil atmocdeps 6au3ko Kk 0,006
3eMHOTr0 aTMOC(epHOro aaBieHus (OKOJO 5 MM pT. cT.). DTa BeJIMYMHA OKa3zajachb 3Ha-
YUTEJIbHO HUXe MPUHUMAaBIIETocsl paHblile 3HaueHusA. BooOlie cieayer 3aMeTUTh, 4To Ha
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Puc. 63a. ®ororpadms obnacru a Mapee, nonyuennas AMC «Mapunep-9»

MPOTSKEHUU TOCAEIHUX IBYX NECATUIETUN HaGMI0Janach TEHIEHLMS K HENpepbIBHOMY
CHIXEHUIO JaBJeHUsT MapcHaHCKOM atMocdepbl. Tak, HampuMmep, MU3BECTHBII HCCIEI0Ba-
Tenb Mapca ne Bokyiep okoso 30 yeT Hazan BbIBET 3HAa4YeHHE Ui AaBIEHUsI aTMOCGHEPHI
Mapca 65 mm pr. cr. Ilo HaGMIOQeHUSM, BBIMOJHEHHBIM BO BpEMsI MPOTHMBOCTOSHUS
Mapca B 1963 r., OblIO HaiJeHO, YTO AaBieHHMEe Ha Mapce coCTaBisieT TObKO 20 MM PT.
ct. M BOT ceifyac oHO mMpuHUMAaeTcs eie B 4 pa3a MeHbinuM! Takoe HU3KOE AaBIeHHE
JIOCTUTAaeTCsl Ha 3eMje TOoNbKO Ha BbicoTe 30 KM Haa YpPOBHEM MOpPSI.
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Puc. 636, ®otorpatus obaacrs na Mapee, mennus AMC «Mapunep-9»




Puc. 63s. ®ortorpapus obaacry wa Mapee. noayuennan AMC «Mapuiep-9»




CnenyeT, 0JHAKO, 3aMETUThb, YTO Ha TMOBEPXHOCTM Mapca HaOMIOAAIOTCA OrPOMHBIE
nepemnaabl BbICOT, OO0 25 kM. Ilo »3Toif mnpuuyumHe arMocdepHOoe HaBjleHUE Ha
ITOBEPXHOCTU Mapca CUJIBHO 3aBUCHUT OT BBICOTbBI TOT'O MJM MHOTO ydyacCTKa. Ectp Mecta
(BMmaguHbl), rae aTMochepHOoe AaBjieHWEe MOYTH BIBOE OOJIbIlIE CPEIHEro, €CcTh M TakKue
BBICOKOTOPHBIE 00J1aCTH, TAe AaBJICHWE BIBOEC MEHbIlE cpeaHero. KoHeyHO, yauBUTENb-
HOTrO B 3TOM HeT Huuero. BooGpasum cebe, uTo y Hac Ha 3emjie Mcue3 MHUPOBOIl OKeaH.
Toma PA3HOCTb BBLICOT MEXIAY OKCAaHCKMMM BIIaJMHAMMW M BBICOKOT'OPHBIMU IJIATO Obl1a
ob1 7—10 xM. KoHeuHO, pa3HMIIa B BHICOTE MEXIY BepliMHamMu ['MMmanaeB M OTAEJbHBI-
MU Y3KMMMU IIpoBaJlaM1 B OKCAHE TUIIa CDM_)'[MI'[HI/IHCKOﬁ nin MapI/IaHCKOﬁ BIMaguH COCTa-
BasieT okono 20 kM. Ho 3To, Tak ckazaTh, «3KCTpeMajbHble» 3HAUYEHMSI TepenagoB Bbl-
coT. OueHb BO3MOXHO, 4TO Ha Mapce OyayT HaliieHbl pa3Hbie Majible 00JacTu C eule
OoJiblIelt pa3HOCThbIO BhICOT. HOo B 1ieloM CTemeHb «M3PBITOCTH» MOBepXHOCTU Mapca (B
CMbIC/IE OTKJIOHEHUST OT MIeaJbHOU chepounanbHON GopMbl) 3HAUUTEIbHO OOJIbIlIE, YeM
Ha SCMJ'IC, 4yTO, NO-BUIMUMOMY, 00DBICHAETCS MEHBIIMM 3HAaYye€HUEM CWJIbl TSXKECTU Ha
9TOW TUIAHETE.

CreniMalbHBIii MHTEpPEC IpPEACTaBISET CTPOEHMEe BepxXHeil aTMmocdepbl Mapca. Ha '
BbicoTe 0K0Jio 300 KM OCHOBHOM COCTaBJsIIOIIEe aTMOochephl SBAsSETCS aTOMapHBIN Kuc-
Jnopoa. HecomMHeHHO, 3TO 0O0BsSICHsAETCS (poToaucCCOLMALMEl YIJIeKUCIoro rasa (IoT-
HOCTb BTOpPOTo U 0OoJjiee Tskeaoro ee mpoaykra, CO, magaeT OBICTpee C BBICOTOH, 4YeM
mwiotHocTh O). Hauunas ¢ BeicoThl okosio 400 kM mpeoOGnagaroiieii KOMIOHEHTOU Map-
cHaHCKOU aTMocdepbl cTaHOBUTCS aToMapHbiii Bomopon H. Ha aroii BeicoTe B KaxXaoM
KyOMYeCKOM caHTUMeTpe coaepxkuTcs okono 10000 atromoB Bomopoma. CieayeT OXHu-
JaTh, 4TO 3[eCh COAEPXMUTCSI MPUMEPHO TAaKOe Xe KOJMYECTBO Tejivsl, OJHAKO Ha pac-
CTOAHUSAX B HECKOJIBKO ThICAY KUJIOMETPOB aTMOCCbepa JOJI2KHaA YXK€ COCTOATH IPaKTU4YEC-
CKM M3 yucToro Bomopona. YucTo BomopojHas BHeIIHssT atMocdhepa Mapca mpociexu-
BaeTCs BILIOTh A0 OrpOoMHBIX paccTtosHuit B 20000 kM, oOpa3ys cBoero pojga <«KOPOHY».
AHajornyHasi BOAOpPOAHAasl «KOpOHa» OoKpyxXaeT 3emiio, a Takxke BeHepy. Bomopomnas
KopoHa Mapca Obl1a McceqoBaHa Ha aMepPUKaHCKUX M COBETCKUX aBTOMATUYECKMX CTaH-
OUAX C IOMOLIBIO CIICHMAJbHBIX IMPUEMHUKOB, YYBCTBUTC/IBbHBIX K MU3JIYYCHUIO B PE30-
HaHCHOM JUHUU Bomopona «JlaiiMaH anbda». DTo U3NTydyeHUEe BOZHUKAET MPU PaCCESIHUU
COJTHEYHBIX yJ'lepaCl)l/IOJ'leTOBbIX KBAaHTOB aTOMaMu BoAOpoOda, HAXOAAIINUMUCH B BCpXHeIU/l
atMocdepe Mapca. Ilo Toii XXe mpuYKMHE 3Ty JUHUIO M3JIy4alOoT aTOMbl BOJOpPOJa B BEpX-
Heit aTMocdepe 3emau u BeHepsl.

Tak xe, Kak U B cjliyyae BepxHeil aTMocdepbl 3eMu, aTOMbl BOIOpOJa B BepXHEi
atMocdepe Mapca JOJXHBI «yJeTydMBaThCs» (MU, KaK TOBODST, <«IMCCUIIMPOBATH»)
B MEXIUIaHETHOE MPOCTPaHCTBO. [1o3TOMY NOJXKEH OBITh HEMPEPLIBHO NEMCTBYIOLIUI MC-
TOYHUK HUX MOMOJHEHUMH.

TakuM UCTOYHUKOM MOXKET OBITb TOJBKO Juccouunanus BOAAHBIX ITapoOB B OoJiee
rJy0OKuUX Cl0sIX MapcuaHckoil aTMocdepbl. OKa3biBaeTcsl, 4TO axe TOro CKPOMHOTIO
konunyectBa mapoB H,O, koTopoe ram uMmeercsi, BIOJHE JOCTaTOYHO I 3TOH LieH.

Takum obpazom, kauMaT Mapca u ero atMocepa He 0O4eHb-TO OJArOMPUSTCTBYIOT
pPa3BUTUIO XM3HU Ha HEM, XOTsl, KOHEYHO, HE MCKJIOYAIOT €€ BO3MOXHOCTH. YMECTHO
B 9TOI CBSI3M HAIIOMHMTb, YTO B AHTApPKTHU/E JIOAU XUBYT MPU TeMIepaTypax MapcuaH-
CKHUX TMOJSIpHBIX obsacteit. TaMm 3aperucTpMpoBaHa caMasi HU3Kasl TeMIeparypa Ha 3emJe

82°C. KoHeuHo, 4eqoBeK B AHTapKTUAE CO3JaeT CBOI MCKYCCTBEHHYIO Ouocdepy. Bee
XK€ BO3MOXHOCTM IPUCIIOCOOJIEHU OPraHM3MOB K CYPOBBIM NPUPOAHBIM YCIOBUSIM
BecbMa BequkM. ClenoBaTelbHO, caMa Mo cebe CypoBOCTh KJIMMATMYECKHUX YCIOBUM Ha
Mapce HE MCKJIIOYA€T BO3MOXHOCTU HaJU4YUS HAa HEM XKU3HMU.

KpoMe Toro, B mocjieaHue roabl Cepbe3HO 00CYXAAETCs BO3ZMOXHOCTh PE3KUX KOJie-
0aHMU KIMMaTUYECKUX YCIOBUI Ha Mapce B TeUeHME ero «reoJIornyeckKoi» (ayydiie cka-
3aTh, «apeO0JOrMYeCcKoii») UCTOPUM.

Korma npoTsixeHHasi «ce30HHasi» MOJIsIpHAs IIankKa, CoCToslias M3 YIJIEeKMCIOTHI,
BECHOM MCUe3aeT, B LIEHTPE €e OCTAeTCsl IpKoe MIATHO AMaMETPOM B HECKOJbKO COTEH KH-
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JIOMETPOB, COXpaHsolleecs B TeueHMe Bcero Jiera. 1o ckoruieHue apaa H,O. B mpo-
1IJIOM JIe[sSIHbIe HIANKKU MOTJHU TasiTh, CYIIECTBEHHO MEHsSSI YCJIOBMS Ha TOBEPXHOCTH
«KpacHO# miaaHeThl». OLEHOYHbIE pacyeThl MOKAa3bIBAlOT, 4TO aTMocdhepHOoe NaBieHue
MOIJIO OBITh TOTAA B HECATKM pa3 OoJjblle. DTy 3MOXY CBSI3BIBAIOT C MEPUOIOM BBICO-
KO# BYJKaHMYECKOW aKTUBHOCTH. BbicOKas KOHIIEHTpalMsl BOASIHOTO MMapa MOTJa CIo-
coOcTBOBaTh 00Opa30BaHMIO Ha IOBEPXHOCTM Mapca Oojiee MJIM MeHee 3HAYMTEJbHBIX
OTKPBITHIX BOJOEMOB.

Ha puc. 64 npuseneHa ¢ororpadus yuactka Mapca, monydeHHas coBetckoir AMC
«Mapc-5». Ha Heil oT4eTIMBO BUAHA M3BUBAlOLIAsACSd JUHUS, OUEHb TTOXOXash Ha Pycio

Puc. 64, «Brcoxiee pycio pexny na nosepxhocrn Mapci. ®ororpadgs ionyeni AMC «Mapc-i»

pexu. Takue obpa3oBaHus HaiineHbl HAa Mapce B 3HaUMTEJNbHOM KOJHWYeCcTBE. XapaKTep-
Hasl CTPYKTypa, (popma, Haluuyue «IIPUTOKOB», «HAHOCOB» W T. JA.,— BCE yKa3bIBaeT Ha
TO, YTO MBI MMe€EM 31eCh IeJ0 C HACTOSIIMMU CYXMMM pyciaMu. TpymHO OIIEHUTh UX
BO3pAacT, CKOpee BCEro, OH JOCTUTAaeT MHOTHMX COTE€H MUJUIMOHOB JIET M JaXe MUJIIMAp-
noB jeT. Hanuuue «cyxux pycen» siBisieTcsl apryMEHTOM B MOJIb3y TOro, 4To Ha Mapce
B MpOIIJIbIE T€O0JIOTHYEeCKUEe 3I0XU Oblla Oojiee MIOTHas aTMocdepa U 0Oonee MITKMIMA
KJIMMaT, TMPUTOAHBINA Aaxe ISl 3eMHBIX GOPM XKU3HU.

Ha noBepxHocT Mapca BUIHBI OTIENbHbIE TEMHBIE MSITHA — TaK HAa3bIBaeMbIe «MO-
psi», XOTSI HUYETro OOIIero ¢ 3eMHBIMU MOPSIMU OHU He MUMEIOT. B 3TOM OTHOIIEHUU 3TH
00pa3oBaHUs BIOJHE TOJOOHBI JYHHBIM MopsiM. Kak mokKasbIBalOT THIATENbHBLIE Teje-
CKOMUYecKue HabMofAeHus, y MapCUaHCKUX MOPEl MMEIOTCS B OOJILIIOM KOJUYECTBE OT-
NeJIbHbIe CTPYKTYpPHBIE NETald U TMSITHA DPAa3MUYHOW OKpacku. DTU MATHA OTJIMYAIOTCS
0OoJIbLIION M3MEHUYMBOCTHIO. [Ipeobiagaioniue TOHAa OKpackM MapCHaHCKUX Mopeld —
OJIMBKOBBIE, 3eJIEHOBAaThle M Naxke CUHeBaThlie. bojee OOIIMpPHBIE MPOCTpPaHCTBA Ha TO-
BEpPXHOCTU Mapca, oKpyXaloliue Mopsi, MMEIOT CepoBaTO-KpacHOBaThlii 1BeT. OHU To-
JIyYUJIM Ha3BaHUE «IYCThIHb». BO3MOXHO, UYTO 3TO Ha3BaHME B KAaKO-TO CTeNeHU
oTpaxaeT MX MpPUPOY.

Korma B kakoM-HUOynb M3 moaymapuii Mapca HacTymaeT BecHa, MOJsSpHas IIamnka
HayMHAET JOBOJHHO OBICTPO YMEHbBINATHCS B pa3mepax (puc. 65). Ha ee kpasx mosiBiusieT-



cs TeMHasl KailMa IMUPUHOM B HECKOJIBKO COTEH KUIOMETPOB. BojiHa «mmOTeMHeHUsT» pac-
MPOCTpaHsieTCs] B CTOPOHY Oojiee HU3KUX MapCHaHCKUX IMUPOT. Ilpu 3TOM OTHeIbHBIE
JeTaau Mopeil 3aMeTHO TeMHeloT. C HacTYIJIeHMeM OCEHM BOJIHA TOTEMHEHUS HaYyMHaeT
repeMeniaTthesl B 00paTHOM HampaBieHuu. Ha mepBbIii B3I €CTECTBEHHO CBSA3aTh OIMU-
CaHHBIE TOJIBKO YTO Ce30HHBIC M3MEHEHMSs JIeTajell Ha MoBepXHOCTH Mapca ¢ yBlIaxkHe-
HUEM €ro TMOYBHI.

CucTteMaTHyecKue ce30HHbIC M3MEHEHUS LIBeTa Mopeil Mapca oT cepoBaThIX K 3ejle-
HOBaTbIM TOHAM paHbIIe MHOTHE UCCIIEA0BATEIN CBA3BIBAIU C CE30HHBIMU U3MEHEHUSIMU
OKpackd MapCUaHCKOi pacTuTeNbHOCTU. C Apyroii CTOPOHBI, Psii aBTOPOB CUUTAET, UTO
Ce30HHBbIe M3MEHEHUs OKPAaCKW MOpEei BbI3BAHBI M3MEHEHUSMHU IBETOB 3aKITIOYEHHBIX
B mouBe Mapca coseil TIpy MOBBIIIEHWU BJIAXHOCTU MOYBBI. TakuM oOpa3oM, caMu IO
cebe ce30HHBIE M3MEHEHHUS LIBeTa OTHEJIbHBIX JeTajell Ha TMOBEpXHOCTM Mapca ele He

Puc. 65, Tasune nonspuod wanky Mapea

TOBODPSAT O HaJMYMUU TaM DPACTUTENBHOTO MOKpOBa. TOYHO TaK K€ OTCYTCTBUE WJIM HaJU-
yue cjaaboro nposaja B CIHEKTPEe OKOJO JJIUHBI BOJHBI 0,5 MKM, KOTOpOe MOXET OBbITh
00YCJIOBJIEHO XJIOPO(MIIJIOM, PEUIMTEIbHO HUYETO HE TOBOPST O HAJIUYMM WU OTCYT-
cTBUM XU3HU Ha Mapce. Takoro npoBaia B crnekrpe Mapca He obHapyxeHo. Ho eie
I'. A. TuxoB — G0OJbILIOI 3HTY3MACT UAeU obuTaeMocTH Mapca — mokasai, 4TO IMOJ BIUs-
HUEM CYpPOBBIX TIPUPOJHBIX YCIOBUI TMOJ0OCA MOTJIOMEHUS XJT0podUsia MOXET CUITBHO
U3MeHUTHCS. Jlaxe HEOOMbIIMX BapuallUuil B CTPYKTYype OOKOBBIX BETBEI MOJIEKYJIbI XJI0-
podua (KOTOpbie BIIOJHE BO3MOXHBI) TOCTATOYHO, YTOOBI CUJIbHO U3MEHUTH €T0 CIIeK-
TpaJbHO-OTPaXXEHHBIE CBOMCTBA.

BobIIMHCTBO aCTPOHOMOB BOOOIIE CUUTAIOT, UTO HUKAKOM XM3HU Ha Mapce B Ha-
crosiiee BpeMs HeT. B yacTHOCTH, Takoil paiMKaibHOW TOYKHU 3PEHUS AepXKaics aMepu-
KaHckuit actpoHoM Mak Jlodaun. CorjacHo ero rumore3e TeMHbie Mopst Mapca - pe-
3yJbTAT BYJIKAHUUYECKOU aKTUBHOCTH 3TOH MiaHeTsl. Mops, mo Maxk JlopanHy,—oTio-
KEeHUS ByJIKAHMYECKOTO TeTjia Ha 00JbIINX yyacTKax MOBEPXHOCTHU TmaHeThl. OH Hallen,
YTO OYEePTaHMS ITUX MOPE XOPOIO COrNIACYIOTCS ¢ HAlpaBJleHUsIMU BeTpeB B aTMocde-
pe Mapca. 'unore3a Maxk JlodsrHa 10BOJILHO XOPOIIO OOBSICHSIET BEKOBYIO (T. €. He ce-
30HHYI0) M3MEHUYMBOCTh [leTajeii Ha TMOBEPXHOCTH TIJIaHEThl. TOYHO TaK e HEeNmpuHY-
KIEHHO 00BSCHSIETCS TEMHAst OKpacka MOpeil XMuMUYECKUMU TIPOLIECCaMU, TIPOUCXOSIIM -
MU B HEOKMCIJIEHHOM, c1abo yBiaaxHeHHOU atMocepe Mapca. Ce30HHbIE U3MEHEHUS
OKpacKu Mopeit 00bSICHIIOTCS U3MEHEHUSIMU B HallpaBJIeHUU BETPOB, a TAKXKe U3MEHE-
HUSMHU BJIAXHOCTU U TeMmrepaTypbl. Jlo HegaBHEro BpeMEHU CepbEe3HBIM BO3paXeHUEM
npoTuB runore3sl Mak JlopauHa cunTanace npenmnoyiaraemMas UM CUJIbHas ByJKaHUYE-
ckas nesiteqibHOCTh Ha Mapce. OnHaKo caMo 1o cebe Bo3paxeHue, KOHEYHO, HeJlb3sl CUu-
TaTh pelaiuuM. Mbl CIUIIKOM MaJjo elle 3HaeM O MPUpPoJe TeKTOHUYECKON aKTUBHO-
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~ Pic. 66 Gororpibus rirantoxoro kpateps sa Mapee .

CTU TUIAaHET, B YaCTHOCTM Mapca, YTOOBl TOJNBKO Ha 3TOM OCHOBAaHUM OCIMAapUBaTh
CMpaBeIMBOCTb TOW WU WHOW TUIOTE3HI.

+ Bynkanuueckas HesiTeIbHOCTh Ha Mapce B aKTMBHOM (opMe IoOKa He OoOHapyXeHa,
0/IHAKO KOHUYECKME TOPbl BYJIKAHUYECKOTO MPOUCXOXIeHUs HaiineHbl. O1Ha U3 HUX TaK
BeJIMKa, YTO B BUAE sApKoi Touku BuaHa ¢ 3emnu («Nix Olimpica» — «cHera Onummar).
®ororpadun, moayuyeHHble ¢ OpOUTH «MapuHepa-9», MoKa3ajau, 4TO 3Ta CKPOMHAasl sp-
Kasi Touka TMpeacTaBisieT coboit koHyc auamerpoMm okojo 500 kM u BbicoToi 20 KM,
YBEHUYaHHBI OTPOMHBIM KpaTepoM. DTO caMblil 6oJiblIoi ByJakaH B COJTHEYHOI cUCTeMe
(puc. 66).

HwmeeTcs, omHaKo, Ipyroi TIOOOMBITHBIN TUIT CE30HHBIX U3MEHEHUI Ha TOBEPXHOCTH
Mapca, 0 KOTOpOM MBI elle TToka He ToBopuiau. CoriacHO HabJoaeHUIM (PpaHIly3cKOTO
actpoHoMa Jlonb(droca, monsipusaius CBeTa, OTPAXEHHOTO OT TEMHBIX MapCHMaHCKUX MO-
peil, 3aBUCUT XapaKTepHbIM 00pa3oM OT BpeMeHU roga. MHTepecHO, 4YTO y MapCcHaHCKUX
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MyCTbIHb 3TOr0 HEe Habiiomaercs. DT U3MEHEHHUS IMOJSIpU3allMd MOXHO MOMBITAThCS
00BSICHUTD, MPEANOJOXMB, YTO MMEET MECTO pacCesHUEe COJHEYHOTO CBeTa YacTULAMMU
nuaMeTpoM okoso 0,1 MM, mpuyeM 3TH YacTUIIbl MEePUOIUYECKM MEHSIIOT CBOM pa3Mephbl
WY TIOTJIOLIATEbHYIO CIOCOOHOCTD.

HanpamuBaetcs: o0bsicHeHUE MOJSIPU3alMOHHBIX U3MEHEHU MapCUaHCKUX MOpEN,
cocTosilliee B TOM, YTO TaM MMEIOTCSI OIPOMHBbIE KOJOHUU OBICTPO pPa3MHOXAIOIIUXCS
opraHu3moB (Hampumep, Oakrtepuit). K coxaneHuio, 3T0 00bsICHEHUME HE €IMHCTBEHHO
Bo3MoxHoe. [loxanyit, 6ojiee BeposATHO INpeArosoXeHWe, YTO MOBepXHOCTh Mapca mo-
KpbITa MEJKUMM TBEPABIMU MECUYMHKAMU, YBEJIUYMBAIOLIMMUCS B CBOMX pa3Mepax Ipu
MOBBILIEHUU BJIaXXHOCTU aTMocdepbl. [loka HesicHO, KaK MOXHO OOBSICHUTH MOJspU3a-
uMOHHbIe u3MepeHus Honbdroca B pamkax rumore3sl Mak JlodauHa.

B cBoe BpeMsi MHOTO LiymMa MpPOU3BEJ APYroil MeTon AJsl pelleHUs] BOIpoca O BO3-
MOXHOCTH CYLIECTBOBaHUS XU3HU Ha Mapce. B undpakpacHom cnektpe Mapca CHUHTOH
Kak OyaTo 0OHapyXuj mojocy noriomeHus: B oosactu 3,4 — 3,7 mkM. O4eHb MHTEPECHO,
YTO 3Ta I0J0ca HaOJI0JAETCs TOJBKO B CIIEKTpPEe TEMHBIX MOpEd M COBEpPLIEHHO OTCYT-
CTBYeT B CIEKTpax MycCTbiHb. M3BECTHO, YTO TaKue MOJOCHI MOIJIOIIEHUS XapaKTePHBI
JUISI MHOTUX OpPraHMYeCcKMX coequHeHuii. B manpHeineM, olHaKoO, BBIICHUIOCH, YTO Ha-
omoneHus CuHTOHa ObuUIM omubOo4yHbl. Ho ecnmu maxe cuumtaTth, YTO OOHApyXKEHHBIE
B cIleKTpe Mapca mojiochl B 00JacTy JJIMH BOJH 3,4 — 3,7 MKM J€MCTBUTEJIbHO MPHHAJ-
JiexkaT HEKOTOPbIM OpraHMYeCcKMM MOJIeKyJlaM, TO OTCIoJa ellle HeJb3s cleaaTh BBIBOI,
yTo Ha Mapce oOHapyxeHa XWU3Hb.

Kak Mbl Bugenu B rji. 13, opraHMuyeckue MOJIEKYJbI, MYCTh JaXe CIO0XHBIE,—3TO
elle He XXU3Hb. BrojHe BO3MOXHO, YTO Ha MOBEPXHOCTH Mapca MMEIOTCs opraHuvYeckue
coenquHeHMs1. Takue coelMHEHMS] MOIJIM 00pa3oBaThCcs, Korga Ha Mapce eie Oblja mep-
BOOBITHAsl aTMoc(epa. Ecnu mpenmnojoxXuTh, 4To XM3Hb Ha Mapce o KakuM-aubo mpu-
YyMHaM HE CMOIJIa BO3HMKHYTb, TO 3TO OyIeT O3HayaTh, YTO B e€ro arMoccepe HUKOTIA
He ObLIO JOCTaTOYHOTO KojauyecTBa Kuciopoga. CiemoBaTesibHO, He OBLIO MPOLECCOB
OKHMCJIeHUs] 00pa30BaBIIMXCSl OPTaHMYECKUX MOJIEKYJT MU OHM MOTIJIM OCTaBaThCsl KakK Obl
B «3aKOHCEPBUPOBAHHOM COCTOSIHMM» 10 HacTrosiiero BpeMeHu. IlpaBma, Takasi «KOHCep-
Ballvsi» BpsiJ JIM Obla Obl BO3MOXHA, €CM Obl O MOBepXxHOCTM Mapca J0XOouaIu ryou-
TeJbHbIe yabTpaduosneTosbie iyun ComHia. MMeroTcs: Bce OCHOBaHUS TojiaraTh, YTO JJIsI
yIAbTpa(uoIeTOBBIX JIyuell MapcuaHckas aTMocdepa 3HAYUTEJbHO MpPO3payHee 3€eMHOM.
[TonmyTHO 3aMeTHUM, YTO IpU OECHpPEMNSITCTBEHHOM IMaleHUM Ha MOBEPXHOCTb Mapca yib-
TpaHOJEeTOBOI paguauuu *) CTaHOBUTCS JOBOJBbHO TMpoOJeMaTUYHON caMa BO3MOX-
HOCTb CYIIIECTBOBAHUSI TaM XW3HH.

TakuM 00pa3oM, U3BEeCTHAsl CEHTEHLIMSI HAIllero MOMyJsapHOro KMHoaktepa Puaum-
noBa: «EcTb 1M Xu3Hb Ha Mapce, HeT M XXKM3HU Ha Mapce — 3TO MmokKa Hayke HeUu3BecT-
HO» — OKa3bIBaeTCsl HE TaKOH yX Aajekoil oT uctTuHbl. IlpaBaa, BCsS COBOKYIMHOCTb M3JI0-
XEHHBIX (DaKTOB 3acTaBisIEeT CUMTAThb CYIIECTBOBAHME XXMBBIX OpPraHM3MOB Ha 3TOM
WHTEpeCHeiIleld TIIaHeTe MaJoBepOsITHbIM. BaxHeillnee 3HayeHUE HWMEIOT, OAHAKO,
MpsSIMbIe 3KCIEPUMEHThl Ha MEXIJTaHETHbIX aBTOMAaTUYECKUX CTaHIMSIX.

B 1976 r. Ha moBepXHOCTh Mapca ObUTM TOCaXKeHbl ABE aBTOMATHYECKHUE J1aboparo-
pun «BukuHr-1» m «BukuHr-2». I'maBHOU 3amayeit 3TOro BbIAAIOIIETOCS KOCMUYECKOTO
9KCMepUMeHTa ObUIO JaTh OTBET HAa BCE TOT e cakKpaMeHTalbHbIH Bompoc: «EcTh jm
XKM3Hb Ha Mapce»? C momouibl0o aBTOMaTMYECKMX XMMUYECKUX JJabopaTopuil ObLI BbI-
MOJIHEH aHaJu3 TPYHTA C LIeJbl0 HAWTHM yKa3aHUs Ha MPUCYTCTBUE TaM MUKPOOPraHU3-
MOB. B yacTHocTM, BaxXHO ObLIO y3HATh, MAYT JU TaM Mpolecchl (HOTOCHMHTE3a, oOMeHa
BEIIECTB U YCBOECHUS YIJIEKUCIOThl — MPUBBIYHBIE AJIS1 HAC aTpUOYTHI XXU3HU. Pe3ynabTaThl
3TUX BeCbMa JOPOTOCTOSIIMX U IIMPOKO pa3pekJaMMPOBAHHBIX SKCIEPUMEHTOB OKasa-
JIUCh HECKOJbKO HeollpeaeleHHbIMU. TeM He MeHee, CKopee BCero, HUKakKMX TOCTOBEPHO

*) B mapcuaHckoit aTMocdepe MpakTHYeCKH OTCYTCTBYeT KUCIOPOM, a CIeN0BaTelbHO U 030H,
KOTOPBIM 3KpaHUpyeT yiabTpacduoseroBoe usznydeHue B obaactu 2000-3000 A.

178



YCTAaHOBJICHHBIX TPU3HAKOB XM3HUM B TpyHTe Mapca oOHapyxXeHo He 6blT0. OcoGeHHO
00eCKypaXBaOIMIMMK OB Pe3yJNbTaThl XpOMaTOTpadUIecKOTO aHaau3a. DTOT aHalIu3
He OOHApYXWJ HMKAKHUX CJIEIOB OPraHWYeCKMX COCHUHEHWI — TPOAYKTOB XHM3HEIEsATENb-
HOCTHM TUTIOTETUYECKUX MUKPOOPTAHU3MOB MapCHaHCKOTO TpyHTa. 3aMETUM, YTO TaKOM
Ke IpuOop Mpu Mpobax aHTAPKTUUYECKOTO TPYHTA HallleJ TaM 3HaYUTeIbHOE KOJTUYECTBO,
MCKOIMaeMbIX OpraHMYecKUX coefnHeHuit. Jlaxe 3TH 00OecKypaXuBaloline pe3yabTaThl He
CMOTJIM yOeouTh IHTY3WMACTOB XW3HUM Ha Mapce. OHM yXe HOTOBapMBAaIOTCS IO TOTO,
YTO MOJI, €CIM B MeCTax MOCanaku «BUKMHTroB» HUKAKUX CIEA0B XHU3HU He OOHApYXEHO,
TO THe rapaHTHs, YTO B Apyrux obmactsax Mapca ee Her? [IpoTUB TaKOTO «apryMeHTa»,
OIHAKO, MOXHO MPUBECTHU JOBOJA YUCTO IKOHOMUYECKOTro xapakTepa. Kaxmwlii u3 «Bu-
KUHTOB» 000IIeICd B COTHU MWJIJTUOHOB JOJUIApOB (CTOMMOCTh COBPEMEHHOTO paguoTe-
Jeckoma ¢ auaMeTpoMm 3epkana 100 M 1 co BceM TOTIOJHUTENbHBIM 060pynoBaHueM ~ 15
MUJJIMOHOB H0JIapoB). He ciaWIIKoM U JI0poroe yaoBOJBCTBUE MOCHIIATH AECATKH
W COTHM TaKMX SKCIeTUIINN?



17. BO3MOSICHOCL HCUBHU HA OPYSUX INEAAX

ConrHeurHoil cucrmemmst

Ham ocraeTcst 06CyauTh BOMPOC 0 BO3MOXHOCTU XM3HM Ha BeHepe, a Takke Ha He-
KoTOophIX npyrux riaHerax ComHeuHoit cucteMbl. Jlonaroe Bpems Benepa paccmarpuBa-
Jach acTpoHOMaMmu, a O0oJjblle — JMTepaTOpaMy KakK MJeajdbHas OOMTEIb KHU3HMU.

Ka3zanoch Gbl, Bce HEOOXOAMMBIC YCIOBUS Uil Pa3BUTHUS XKM3HU Ha 3TOH IMaHeTe
umetorcsi. Ee pasMepsl, Macca, cujia TSXECTH IOUYTH TaKMe Xe, KakK M Ha 3eM-
nge. OHa TOKpHITA TeJleHOK 006JakoB (M3-3a KOTOPBIX HUKOTAA HE BMIHA €€ IOBEepX-
HOCTb) U OKpYXeHa MOIIHOH (1o BeIpaxxeHuio M. B. JlomoHOCOBa, «3HaTHO#») aTMOche-
poii. Benepa kymaercs B nydax ConHua. Beab MOTOK COJHEYHOTO MU3JIydyeHMs depe3
eIVHHUIY e¢ TIOBePXHOCTU IMOYTH B JABa pasa 0oJjblle, yeM Ha 3emJe.

VBbI, ueM GOJIbIIIE Mbl M3ydyaeM Hally KOCMHUYECKYIO COCEIKY, TeM MeHee BEPOSTHBI
MPEeANOoNOXEHHUSI O HAJIMYUU TaM Kakux Obl TO HM OblI0 (popm ku3Hu. Kak 310 HM moka-
KETCS TTapagoKCalbHbIM, UCKIIOYNTEIbHO CYpOBbIC IPUPOIHBIE YCIOBUS Ha MOBEPXHOCTH
Mapca 3HauuTeabHO GoJice OJIATONPUITCTBYIOT PA3BUTHUIO TaM XU3HM, YeM Ha 3aBEIOMO
Teruioi (K CoXalleHWIo, CIMIIKOM Teruioil) Benepe.

Ipexne Bcero, B MOCHeAHUE TOAbl ObLIO MOKa3aHO, 4TO BeHepa BpaillaeTcsi BOKPYT
CBOEll OCM 3HAaYMTeJbHO MeaieHHee 3eman U Mapca. [IpoGiuemoii onpeaeaeHus meproaa
BpallleHUs BeHepbl acTpOHOMBI 3aHMMAIOTCS YK€ MHOILO JEeCATUICTHUM.

Bpamienue miaaHeThl HOJKHO BcaeacTBue 3ddekra domiepa MPUBOAUTL K CMeLIe-
HMIO (payHrodepOBBIX TMHKUI B CIIEKTPE OTPaKEHHOTO COJHEYHOro cBeta. Ero BenuumnHa
COOTBETCTBYET MEPUOIY BpalleHUs 0KOoJO 4 cyTok. Jlpyroii cnoco® cBOAMTCS K Ompeie-
JIEHUIO CKOPOCTU TepeMellieHUst cIabbix aeTajeil, BUAMMBIX Ha YJIbTpaduoNeTOBHIX (Po-
torpadusax miaHetsl. OH TakXXe maeT mepruoa okoyno 4 cyrok. OmHaKo Bce 3TH HabJIOmEe-
HMSI OTHOCSITCSI K JOBOJBHO BBICOKMM o061acTaM aTmocdepbl, okono 70 KM Haj
MMOBEPXHOCThIO, ¥ Ha CaMOM Jiejie JAal0T He CKOPOCTh BpallleHUsI TBEPAOIo Teja IIaHEeThl,
a TMPOCTO CPEAHIO CKOPOCTh BETpa, IMepeMelllaiollero BeHepuaHCKuMe obyaka Mo Jin-
HUSIM, MPUONU3UTEIbHO MapajlicibHbIM 3KBaTopy. KapTuHa 5TMX OBMXEHUI Oblia HO-
BOJILHO JI€TallbHO M3yueHa B pesyibTare (pororpadupoBaHusi BeHepbl ¢ 6JIM3KOTO pac-
CTOSIHMSI, TIPOBEIEHHOTO0 Ha aMepMKaHCKOM KocMuyeckoMm ammnapate «MapuHep-10».

M CTHHHYI0 CKOPOCTh BpalleHUSI TUIAHEThI MO3BOJISIET ONPEAEIUTh TOJBKO PaaMoyio-
KaMOHHBIA MeTon. OOLIeM3BECTHO, YTO TaKMM METOIOM IO BPEMEHHU 3ama3IblBaHUSI
OTPaXE€HHOTO OT IJAHEThl PaAMOMMITYJIbCa MOXHO C OOJbIIONH TOUYHOCTHIO OMpPEACTUTH
paccTossHue 10 Hee.

M3yuas, oqHakKo, XapakTep OTPakKeHHOTO CUTHalla, MOXHO MOJIYYHUTh €llle JOMOTHH-
TeJIbHYI0 MHGOPMAIMIO O CBOMCTBaxX IuaHeTsl. Eciu mocwimaemerit Ha Benepy pammounm-
MyJbC COCPEAOTOYCH B OYEHb Y3KOM MHTEpBaje 4acTOT (WM, KaK IOBOPAT B paiuoOTEX-
HUKE, SIBISIETCS «Y3KOIMOJOCHBIM»), TO Y OTPaXK€HHOTO CHMTHajla WHTepBajl 4YacToT,
BoOOIlle TOBOpsI, yBelMuMBaeTcsi. B camom jene, Oiarogaps BpallleHWIO TUIAHETHI MPH-
MEpPHO TOJIOBMHA M3JyuYeHMS OYAeT OTpaxaTbCsd OT TOM ee CTOPOHBI, KOTOpasi B JaHHBI
MOMEHT JABUXKETCS OT HabOJaoagaTeas, a MOoJOBUHA — OT TOM CTOPOHBI, KOTOpas JABM-
XeTcss K HaOnonaTento. M3-3a geiaenus Jlomaepa 370 mpuBeaeT K COOTBETCTBYIOLIE-
My YMEHBIIEHNUIO M YBEIUYEHHUIO YaCTOT OTPAXEHHOTO CUrHama. Tak Kak Mbl
MOXEM aHaJU3UPOBATh TOJHKO IO J HBI i MMIYJIbC, OTPAXEHHBI OT BCE i MOBEPXHO-
CTH TJIaHETHI (a He, CKaXeM, OT ee MpaBoii 4acTu), TO, OYEBUIHO, MHTEPBal 4acTOT, B KO-
TOPOM COCPEIOTOYCHO OTPaXEHHOE U3NydeHue, OymeT GoJjblie, YeM y MOChLIaeMOro pa-
auouMmynbca. OH OyaeT TeMm Oosblie, 4YeM OOJbIIe CKOPOCTh BpAalleHMS ILJIaHETHI.

NMeHHO Takue 3KCIepUMEHThI ObLIM IMOCTaBleHbl, HauMHas ¢ 1961 r., 8 CCCP
u CIIIA, HO mepBasi MOMbITKA He MpUBEIa K OJHO3HAUYHBIM pe3yjbTaTaM. bbl1o ycraHo-
BJICHO, OJHAKO, YTO Mepuoj BpauleHuss BeHepbl He meHee 10 mHei M ecTh OOJbIIas Be-
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POATHOCTb, YTO 3ITOT HUXHUU Tpenen cieayeT MmoaHATh Ao 190 aneit. Tak kak mepuon
oOpaleHus 3Toil muaHeTsl BOKpyr CoJiHIIa paBeH 225 THSIM, TO MOXHO OBLIO OXMIATh,
YTO.MEPUOJbl BpallleHUs BOKPYr ee ocd W obpauieHuss Bokpyr CojHUA OIUHAKOBBI.
WmenHo »T0 HabOmomaercsi, Hampumep, y JIyHbl. OmHakKo AeWCTBUTEJNbHOCTb OKa3alach
onee «0oratoit». TiiaTebHbIE AMEPUKAHCKUE U COBETCKUE PaJMOJI0KAIMOHHbIE HAabJI0-
JeHus TIpMBEIM K YAMBUTEJIbHOMY pe3yJbTaTy: HalpaBieHue BpalleHUus BeHepbl
oOpaTHOeE (110 CPAaBHEHUIO C HAMPABJICHUEM BpallleHUS IPYTUX TUIAHET, B YACTHOCTHU
3emnn), a Tepuon BpamieHuss — 243 1@HSA, HpuyYeM OChb BpallleHUs MepHeHAUKYIsIpHa
K IJIOCKOCTH ee opbuThl. Ilo 3Toil mpuurHe BooOpaxkaeMblii HabmIoAaTeNlb, HaXOMSIIMI-
cs B KAKOM-HUOYIb MYHKTe MoBepxHOCTU BeHepsl, Bumea Obl Bocxon u 3axoa CojHIa
BCEr0 JIMIIL 1Ba pa3a B roay (pasymeeTcs, BeHepuaHCKoM). fcHO, 4To 3To He OJjaro-
MPUSITCTBYET Pa3BUTUIO XU3HU Ha IUIAHETE, XOTs, KOHEYHO, HE WCKIIYAeT IMOJHOCTHIO
TakKyl0 BO3MOXKHOCTb. JII0OOMBITHO, YTO BO BpeMsl HUXXHEro coeAuMHeHUs (T. €. Korma
pacctosiHue Mexny BeHepoii u 3emieit MuHuManbHo) BeHepa moBepHyTa K 3emiie Bceraa
OIHOM W TOW Xe€ CTOPOHOIA.

JIt000MBITHO TakXe, YTO, KaK CPAaBHUTEJIbHO HENaBHO BBISICHUJIOCH, TAKOW Xe 0COo-
OeHHOCTBIO 0OjamaeT 1 Mepkypuii. PamnonokallmOHHBIM METOIOM OBbLT ONpeAesieH Ie-
PO BpallleHUs 3TOH IUIAHETH, OKa3aBLIMiics B TOYHOCTM pPaBHBLIM /3 NeEpHoJa ero
obparmieHust Bokpyr ConHia.

[Mo-Buaumomy, GakT MeoJIeHHOro BpallleHUWs o00eux IUIaHeT HMeeT TIIy0oKoe
KOCMOTOHMYECKOE 3HayeHHe, T. €. €ro MpUYMHA CBsS3aHa C YCJIOBUSIMU 00Opa3oBa-
HUS " T1ociedyouleil 5BOJIOLMM [UJIaHET 3eMHOW rpynnbl. Cpeau mnpodux
TUIIOTe3, IIBITAIOIIMXCS OOBSICHUTh 3TO HEOOBIYHOE sBJIeHUE, oOpaimiaeT Ha cebs
BHMMaHWE O[HA, BbICKAa3aHHAsl pPa3HbIMU aBTOpaMHM. DTa TUMOTe3a YACTUYHO
MoAKpenjeHa MaTeMaTuyecKUMM pacyeTaMd M, Ha Hall B3TJsO, 3aclyXUBaeT
caMoro cepbe3Horo BHuMaHus. [lpexne Bcero TpeOyeT 0ObsICHEHUS Ype3BbIYAHO MaJblit
nepuoa oceBoro BpaiieHuss BeHepnl. Ecim MemieHHoe BpaieHue MepKypus ele MOXHO
OOBSICHUTD IECTBMEM COJIHEUHbIX MPWJIMBOB, TO TaKoe Xe€ 00bsicHeHUe Ajsi BeHepsl
CTaJIKUBAETCSI CO 3HAYUTENbHBIMU TPpyaHOCTSIMU. U TyT BhIABUTaeTCS runoresa, uto Be-
Hepy 3aTopMO3ui... MepKypuii, Hekorga OBIBIIMI €€ CIyTHUKOM!

Hama 3emist oGnamaeT OTHOCHTENbHO OYeHb KPYHMHBIM CIyTHUKOM - JIyHoii. Ilo
CyLIECTBY, B 3TOM cJly4yae MOXHO Jaxe rOBOPUTb O JBOWHON TUIaHeTe. 3a MUJUIMAPAbI
ner cuctema «3emasi — JlyHa» moja BAMSIHMEM TPWJIMBOB TpeTepriesia 3HAUMTEIbHYIO 3BO-
mouuio. belo, HampuMep, BpeMs, Koraa obe IJaHeThl ObLIM BecbMa OJIM3KU U MEePHOL
BpallleHUsT 3eMJIM UCUMCISICSA HEMHOTMMU yacamu *). MoXHo moJjarath, 4To emie 0ojee
3HAUUTENIbHYIO 3BOJIOLMIO TpeTepriena JBoiiHas cuctema «BeHepa — Mepkypuit». Tak
Xe, KaK U B ciydae cucteMbl «3eMist — JIyHa» BHauajle HbIHEIHUE JABE BHYTPEHHUE IJia-
HeTbl 00pa30Bajy OYeHb TECHYIO Mapy ¢ OBICTPHIM OCEBBIM BpallleHueM. M3T3a nMpuanBoB
paccTosiHMe Mexay MJIaHeTaMM YBEJIUYMBAJIOCh, a OCEBOE BpalleHWe 3amemsiaoch. Kor-
na 6osbinas mojayoch opouthl mocturia ~500 Teic. KM, 3Ta Iapa «pa3opBajacb», T. €.
MJaHeTbl MepecTaiyd ObITh TPABUTALlMOHHO CBSI3aHHBIMU. 3aMETHM, YTO pa3pbiB Mapbl
«3emsia — JlyHa» He MpoM30Ie 10 MPUYMHE CPAaBHUTEIbHO Majoi Macchl JIyHBI U 0O0Jb-
mero pacctosHusa no ConHua. Kak cien 3Tux 1aBHO MUHYBIIMX COOBITUI, OCTajCsl 3Ha-
YUTEJbHBIA IKCLUEHTPUCUTET OPOUTHI MepKypuss M OOLIHOCTh OpueHTauuu BeHepn
“ MepKypusi B HUXXHEM COEIMHEHWU. DTa TUIOTEe3a TakXe OOBSICHSET OTCYTCTBUE CIYT-
HUKOB Y BeHepnl 1 MepKypus U CIOXHBII penbed moBepXHOCTU BeHepbl, KOTOPBIN MOX-
HO 00BSICHUTH AedopMaleil ee KOpbl MOUIHBIMU MPUJIUBHBIMU CHJIAMU OT JOBOJBHO
MaccuBHOTo MepKypusi.

HenasHo ¢ momolbio Ha3eMHbIX ONTUYECKUX HaONIOJeHUI ObUIO OOHApYXEHO, 4TO
camas ynaneHHas ot ConHua niaHera [lnyToH siBisercs nBoitHOU. Ero cmyTHUK B msTh

*) JItoO0MBITHO, YTO aHANU3 CPE30B KOPAJJIOB IIPUBOAUT K BHIBOLY, YTO B JIeBOHCKOM Tepuoie
B rogy Obuto ~450 cyTok.
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pa3 MeHblle [InyToHa B momepeyHuke U ynaneH oT Hero Ha 35000 KM, mpuyeM TNepuon
oOpaleHus1 paBeH ceMu yacaM. He siBisieTcsl M ABOMCTBEHHOCTh OOIIMM CBONCTBOM He-
0OJIbLIMX TUTAaHET, OOYCJIOBIEHHBIM YCIOBMSIMU UX oOpa3oBaHusi? Kak xe Torma ObITh
¢ Mapcom? M He ObLI U €r0 CIIyTHUKOM TUNOTeTHYeCKUii MasToH, IKOOB OCTaBUBIINIA
rociie cebst mosic acrepouioB? Bripouem, MbI YBJIEGKIMCh U HaM TIOpa BePHYThCS K TUIaHE-
Te BeHepe.

bonbuioe 3HaueHue a5t mpobieMbl obutaeMocT BeHepbl MMeeT BOMPOC O TeMmIepa-
Type ee MOoBepXHOCTU. Jlo TmocjeqHero BpeMeHM acCTPOHOMUYECKUMU METOJaMU MOXHO
ObUTO OTpENENIUTh TEeMIIePaTypy TOJBbKO BEPUIMHBI OOJIAYHOTO CJIOS, CIUIOLIHOW TeIeHOM
OKYTBIBAIOILIEr0 MOBEPXHOCTD IMJIAHEThl. DTa TeMrepaTypa oKasajach JOBOJbHO HU3KOIA:
okosno -40 °C. OgHako OYEBUIHO, YTO HMKAKMX BHIBOJOB O TeMIlepaType MOBEPXHOCTHU
BeHepnl otrcioma Henb3s caenaTh. axe BbicoTa 00OJaYHOTO CJIOSI Hal TOBEPXHOCTHIO
TJIaHEThl Oblla HEW3BECTHA.

KpynHeiimmM 10CTHXXEHUEM PaauoacTpOHOMUM ObUIO U3MEpeHUe TeMIlepaTyphl Io-
BepxHOCTH BeHepnl. Takoe M3MepeHUe 0KazajoCh BO3MOXHBIM TOTOMY, YTO JJISI PaaMo-
BOJTH 00J1aka 3TOW TUTaHEThl TOYTH Tpo3payHbl. [TOBepXHOCTh TJIAHETHI, KaK BCSKOE Ha-
rpeToe Tejlo, WU3JyyaeT »3JCKTPOMArHUTHBIE BOJHBI, B YaCTHOCTU pPaaMOBOJIHBI. W3
(3K M3BECTHO, YTO MOIIHOCTb TEIUIOBOTO WM3JIYYEHUS HArpeToro Teja COBEPIIEHHO
omnpeaeseHHbIM 00pa3oM 3aBUCUT OT ero Temrepartypbl. [loaTomy, M3MepUB MOTOK pa-
IUOU3JIyYeHUs OT TUIAHETbI, MOXHO B TMPUHLMUIE MYyTeM MPOCTHIX BBIYUCIECHUN HaWTH
TeMITepaTypy ee M3jydaloleil moBepxHocTu. [IpaBoa, Ha MpakTHKe 3ajada OoKa3blBaeTCs
3HAUUTEJIbHO Oosiee CIOXHON. Bemb cylmecTByloT W Apyrue (pusnueckKue MpouLecchl, KO-
r g TOpBIE MOTYT MPUBECTU K JOBOJHHO
;;z; 1 MOIIHOMY DPaJMOU3NYYEHUI0, HAMpU-

Mep TPO30BbIe pa3psiabl B aTtMocde-
pe wianetel. Ho, mpousBoas Habmio-
JeHUsI Ha pa3HbIX BOJIHAX paauoaua-
ra3oHa, MOXHO J0Ka3aTh, YTO pa-
IMOU3NyYeHUe JAeHCTBUTEIBHO SIBIS-
Vo €TCs TeTUIOBBIM. DTO OyAeT BepHO B
TOM CJly4yae, ec/iM Ha BCeX BOJTHAX 3K-
r BUBaJIEHTHasl Temreparypa (ompee-
[ ¢ JsieMasi o MOTOKY Paguou3NydeHust
Ha COOTBETCTBYIONIEH BOJHE) OKaXeT-

cs OJJMHAKOBOM.
Ha puc. 67 mpuBedeHBI pe3yib-
TaThl U3MEPEHUH 3KBUBAJEHTHOI pa-
IMoTeMIepatypbl BeHepbl Ha pa3HbBIX
( BOJHAX. BepTukanbHble YEPTOUKH,
0" &0 17 5-{5’3 0wl xax OOBIYHO, YKa3bIBAIOT HA BEPOSIT-
J ! J 7 0 Acx HbIE TOTPEITHOCTU u3MepeHuit. Kpo-
M€ TOro, M3Mepsiiach 3aBUCUMOCTh

Puc. 67. Paanocnextp Beuepn. Bepruxannhuie uweprovkn— .

HorperHoCTH HabmoscH itk . DKBUBAJIEHTHOW TeMIepaTyphl OT (a-
36l TIJIAHETH. BwIBogbl W3  paauo-
ACTPOHOMMYECKUX HaOJI0AeHUT BeHephl MOXHO copMyIMpOBaTh CIEAYIOIIMM 00pa3oM:
1) B ouyeHb WIMPOKOM JaMamna3oHe MIMH BoJdH oT 1,3 mo 20 cM 3KBUBaJeHTHas
paguoTemmepatypa Benepel HaxomuTcst B mpenenax 550 — 600 K; 2) Ha MWIIUMETPO-
BBIX BOJIHAX 3KBUBAJIEHTHas TeMIlepaTypa 3HauuMTeabHO HUXe u Oonuska K 400 K. IMepe-
XOJ OT OJHOUW TeMIlepaTypbl K APYroil MPOUCXOAMT TAe-TO OKOJO IJIMHBI BOJHBI 1,3 eM.

Haunbonee BepossTHOE OOBSICHEHVE PaAMOACTPOHOMMYECKUX JTAaHHBIX COCTOUT B Clie-
oyiomieM. Ha BomHax Gosnee 1,3 cM atMocdepa Benepnl mpospauna. [TosaTomy m3MepeH-
Hasl paguMoTeMIlepaTypa eCTh TeMIlepaTypa MOBEPXHOCTU TUTAHEThI, KOTOpasi, KakK OKa3bl-
BaeTcsl, HEOOBIKHOBEHHO BBICOKA. YMEHbIIEHME SKBUBAaJIEHTHOW TeMmIepaTyphl Beneps

182

G0 S

S

=)

0

rX/}g
4




Ha BOJIHAX MUJUIMMETPOBOTO AMANa30Ha OOBSICHSETCS TMOTJOIIeHUEM YIJIeKUCIOro ra-
3a CO,.

W3yvyeHne 3aBUCHMOCTM OSKBMBAJEHTHOI TemrepaTypbl BeHepbl OT a3bl TaHEeThI
MO3BOJIUJIO CHENaTh BHIBOJ, YTO Pa3HHUIIA HOYHBIX M THEBHBIX TeMIIEpaTyp CPAaBHUTEIBHO
HeBeJuKa.

DT pe3ynbTaThl 0Ka3ajMCh JJsI aCTPOHOMOB NOBOJbHO HeOXHIaHHBIMU. OmHAKO
HHUYEro CBEPXbECTECTBEHHOTO B CTOJIb BBHICOKOU TeMmmepatype BeHepbl HetT. IlpemctaBum
cebe, uTo B atMoc(epe BeHephl comepXuUTCs Tra3, CPaBHUTEILHO ITPO3pAdYHBIA IJISI BUIU-
Moro u3nydeHus CoJHIIA ¥ TTOYTH HENPO3payHbIil 1 MHPPAKpPaCHOTO TETIOBOTO M3JTY-
YeHUs TUTaHETBl. B 9TOM ciydyae OTBOJ Temjia OT TOBEPXHOCTU IUTAHETHI OYIEeT CUJIBHO
3aTPYOHATBCSA, M JaXe Ta OTHOCUTEJIbHO HeOGOJNbIIast JOJsi COJNHEYHBIX Jydel, KoTopas
MPOHUKAET CKBO3b 00JIAYHBIM CJIOW, CMOXET HarpeTh MOBEPXHOCTh O BBHICOKOM TeMIepa-
TYpbl. DTO ABNEHME YACTO HA3bIBAIOT «IMapHUKOBBIM 3(M®dOEKTOM», XOTS 3TOT TEPMHUH He
COBCEM TOYHO OTpaXaeT CyTh JieJa.

[MapuukoBbiil adekT co3naeTcsd B pe3yibTaTe MOTJIOLIEHUS B TMOJOCAX YIJIEKUCIOTO
rasa M HEKOTOPHIX APYrux Mouexyn, takux kak H,O, xortopeie B armocdepe BeHepo
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TIPUCYTCTBYIOT B CPaBHUTENBHO HEOONBIIOM KOJUYECTBE, HO CHJIIBLHO TMOTJOMAT WHppa-
KpacHoe M3Iy4YeHHe.

Boimatomumecst pe3ynbTaThl OBUIM TIONYYEHBI HAa COBETCKMX aBTOMATHYECKMX CTaH-
uusx «Benepa-4» (puc. 68), «BeHepa-5» u «BeHepa-6». McTopuueckoe 3HaueHUE HMMEET
MsATKas Tocajska cIlyckaeMoTo arnmapara Ha MOBepXHOCTh BeHepwl, BBHITIOJHEHHAass BO Bpe-
Msl ToJieTa aBTOMAaTUYecKuX craHuuil «Benepa-7» u  «Benepa-8». VYuuteiBasgs oueHb
TPYIHBIE YCIOBUS, TIPU KOTOPBIX OBLT OCYIIECTBJIEH OTOT OJeCTAIINNA 3KCIepUMEHT
(orpomHast BeaMuMHa aTMocdepHOro naBieHWs Ha BeHepe, BbIcOKas TeMIlepaTrypa), ero
clielyeT OTHECTM K YWCIY KPYIMHEHIIUX JOCTMKEHUI COBPEeMEHHOM KOCMOHABTHKH.
B mporiecce MATKO# Mocanku MPOU3BOIWINCH TTPSIMbIe M3MEPEHMsI OCHOBHBIX XapaKTepH-
CTMK BeHEPHMAHCKON aTMochepbl — TeMIepaTypbl M AaBJIeHUS, KOTOPBIE IO TeJeMeTpuye-
CKOMY KaHaJly TiepefaBaiuch Ha 3emimio. TakuM o0pa3oM yaaaoch TMOJTYYUTh «pas3pes»
aTMocepbl 3TOH MJIaHeThl, YTO MMEET BbIHAalolleecs HaydHoe 3HaueHue. AMepUKaHIIbI
TaKXe TMPONOJIKaau HcciaefoBaHus BeHepbl ¢ MOMOIIbI0O aBTOMAaTMUYECKHX CTaHIIWH.

B pe3ynabTaTte MBI ceifuac MOCTATOYHO XOPOINO 3HaeM (HU3MUECKUE YCIOBHMS B aTMOC-
depe M Ha TOBEPXHOCTH 3TOM TUTAHETHI, OBIBIIEH N0 CPaBHUTENBbHO HEIABHETO BPEMEHU
elBa JIM He cCaMbIM 3arafovyHbiM 4jieHoM CofHeuHO# cucTeMbl. KpaTko M3I0XHUM Tenephb
OCHOBHBIE PE3yJbTaThl 3TUX MCCIETOBaHUM.

AtMocdepa Benepst Ha 97 % cocrout u3 mMoiekyn yriaekuciaoro raza CO,.O6Hapy-
KEHO HEKOTOpOoe KOJWYeCTBO BOASHBIX TmapoB (okomo 0,05 % mo atMmochepe B
cpemHeM).

Kpome Toro, Kak 3T0 cieayer M3 MOCIEAHUX HAa3eMHBIX HaOIIONeHUi, B aTMochepe
Benepbl 0GHapyXeHbl CpaBHUTEIbHO He3HauuTeldbHble mHpumecu razos CO (0,01 %),
HCI (6+107°%), NF (5+107%). OueHb BaXHBIM SBISETCS Pe3ylbTaT, MOJYUEHHBIH Ha
COBETCKMX aBTOMATMYECKMX CTAHIMSX: KOJMYECTBO MOJEKYISIPHOTO as3oTa IUTioC Giaro-
pOIHBIe Ta3bl He TMpeBbImaeT 5 %. Takum 00pa3oM, 3TH KOMIIOHEHTHI aTMocdepsl, CTONb
cyuiecTBeHHble Ha 3emie, B atmocdepe BeHepbl urpaioT 3aBeqoMO BTOPOCTENEHHYIO
pOJTh.

JlaBneHre y TOBEPXHOCTH TJIAHETHI TOCTUTAeT TMTAHTCKOTo 3HayeHus1 okojo 100 ar-
mochep! M3mepenus Ha craHmum «BeHepa-7» mokasanu, 4TO TeMIlepaTypa aTMOCGheph
y noBepxHocT Beneprer okonmo 480 °C. MHTepecHO, 4YTO BBICOTA TPOIOMAy3bl M BEpPXHEM
rpaHuIBl ob6navyHoro ciost BeHepwl cocraBisier okosno 70 kM. DoTomeTp, yCTaHOBIEHHBIIM
Ha «BeHepe-8», mokasan, 4To 0OJAYHBIN CIOW XOPOIIO MPOTYCKAET pacCesIHHOE COJHEY-
HOE M3JTyYeHNe — OCBEUICHHOCTh Ha TIOBEPXHOCTH BCETO JIUIIb B HECKOJBKO NECATKOB pa3
MeHbIlle, YeM Haa o0Jakamu.

[Mo-ipexxHeMy GOJBIION WHTEpEC MPEACTaBIsIeT BOPOC O COCTABe YACTHIL OOJauyHO-
ro ciost BeHepol. CremyeT 3aMeTUTb, 4TO, HECMOTPS Ha BCE YCMEXW B MCCIEIOBAHUSIX
9TOM TUTAHETHhI, HaM TIOKa ellle He M3BECTHO, U3 Yero COCTOST ee obyiaka. CobOIa3HUTEIb-
Hasi BO3MOXHOCTb CYMTaTh, YTO YaCTMIIAMM, 00pa3yloIIUMKU obiaka BeHephl, SBISIOTCA
JBAVMHKHU (TaK Xe, KaK B cilydyae 3¢MHBIX 00JIaKOB), He MPOXOTUT. DTOMY MPOTHBOpEYaT
CTIEKTpaJIbHBIE W TOJNSIPU3ANMOHHbBIC HabmomeHus. BblIo OTMeueHO, YTO 3TMM Habimoze-
HUSIM YIOBIETBOPSET MPEATIONOXEHHWE, MO0 KOTOPOMY BEHEpUaHCKHE 00Jaka COCTOST U3
cheprueckux yacTuil, oOpa3yeMbIX BOTHBIM DPACTBOPOM CEPHOM KHCIOTHI.

1975 ronm o3HaMEHOBAJICS HOBBIM BBIAAIOIIMMCS JOCTHXEHUEM COBETCKOM KOCMOHAaB-
TUKU. ABTOMaTUYECKUE MeXIJIaHeTHble cTaHuK «Benepa-9» u «Benepa-10» Obln BbiBe-
IeHbl Ha OpOUTY BOKPYT BeHepwl M cTaiyd MCKYCCTBEHHBIMU CIMYTHUKAMU 3TOMW TJIAHETHI.
Criyckaemble amnmaparhl 3TUX CTAHIIMA COBEPIIMIM MSTKYIO TOCAIKy Ha TOBEPXHOCTh Be-
Hepbl. [loxanyii, caMbIM BITEUATISIONIMM PE3YTbTATOM ITHX IKCIIEPUMEHTOB SIBJSIETCS
MoJIydyeHHe TTaHOPaMHBIX (hoTorpaduii MoBepXHOCTH BeHepHl, OTANYAIOIINXCS YIUBUTEb-
HOM OTYETIMBOCTHIO. BriocmenctBum OblM 3amynieHsl K BeHepe M apyrue coBeTCKMe KOC-
MUYECKHMe armaparhbl.

<> B mMapte 1986 r. 3aBepumicsa mpoekT «Bera» («Benepa — Tamneit») - camblii
CJIOXHBIN ¥ pe3yNbTATUBHBINM B UCTOPUU COBETCKUX MccienoBaHuil COTHEUHON CHCTEMBI
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Pue. 69, WaoGpawenne snpa komerw [unmes, nonywesnoe cranuneii «Bera-2» ¢ paccrosuus  oxono

000 kM. Vroa dasw (Connue — obsekt — annapat) oxono 30°, Pasmep xaapa upumepno 30 x 30 kM. Cko-

j0CTh npogeTa OTHOCHTEALHO Aapa Oweia 78 km/c. MowHpe nbiicBwe BLIOPOCH HECKOALKO MUCKHPYIOT

OBEPXHOCTL RApa, HO ACTadbHas (otoMeTpuueckar obpaborka no3BoAMIR OnpPeaeAnTs ero (Qopmy, pus-
sMepbl, ansbeno

MpU TIOMOIM KOCMHMYECKMX amnmapatoB. OH COCTOSUI M3 TpeX 4YacTeil: M3ydyeHue aTMoc-
bepsl ¥ MoBepXHOCTU BeHephl MpU MOMOIIM MOCAAOYHBIX allMapaToB; U3yYyeHUE TUHAMMU -
K1 aTMocdepsl BeHepsl mocpeacTBOM a3pocCTaTHBIX 30HIOB (adpocTaThl ObLIM BIIEPBBIE
B MUpE 3amlyleHbl B aTMochepy Ipyroi IjaaHeThl); MPOJeT yepe3 ra3omnblIEBYI0 aTMOC-
depy (koMmy) komeThl ['annes u geTasbHOe M3yuyeHUe ee sapa. HaydHbIil pyKoBOOUTENb



npoekra «Bera» — akamemuk P. 3. CarmeeB. CraHuus «Bera-1» coBepiumia mpoJieT yepes
KoMy 6 mapta 1986 T., a craHums «Bera-2» — 9 wmapra.

Hayunrsie opranmsanmum mHorux ctpan (CCCP, Ascrpanum, HPB, BHP, TP,
[IHP, ®panunu, O®PI) ygyacTBoBasm B pa3paboTKe HaydyHBIX NMpHOOpOB I «Berm»,
a TakXe cucTeM obecTieueHUs] HayuYHbIX 3KCIepUMEHTOB Ha 60pTy U Ha 3emiie. Briepsoie
B HAIIMX KOCMMYECKUX IMPOEKTaX BO3MOXHOCTU MEXIYHApPOIHOW KOoOoIepalnuu ObLIM MC-
MOJIb30BAHBl CTOJIb IIUPOKO.

ITo kaxxngoMy 13 Tpex HalpaBJeHUi, 0 KOTOPbIX TOBOPUJIOCH BhIIIE, OBUIM MOJTYYEHBI
WHTepecHeiiue pe3ynbraThl. CaMoe JI000MBITHOE Cpe HUX — 3TO0 (GU3UYECKUE XapaK-
TepUCTUKMU siapa KoMeThl [amnes. fnapa komeT — ux LleHTpajbHbIE TeJla — HaOJ0IaIuCh
N0 CHX TOp ¢ 3eMJIM TOJIbKO KaK 3Be371000pa3Hble 00BEKThl Ha OOJIBIIOM DPACCTOSHUM OT
ConHna (~ 10 a. e.), Korga aKTUBHOCTh KOMETHl OTCYTCTBOBaja, Ja M TaKUX HaOJIome-
HUI ObITO oueHb Mano. Bo Bpemst mponera anmapatoB «Bera-1» u «Bera-2» Brepsbie
SIIPO KOMETHI UCCIIeN0BANIOCh KaK TPOCTPAHCTBEHHO-Pa3pellleHHbI 00bEKT; OBbLIN OTpe-
JIeJIEHbl €T0 CTPYKTYpa, pa3Mepbl, MHbpakpacHas temrneparypa. C moMoIblo 3TUX arra-
paToB ObLIM TIPOM3BEAEHBI OLIEHKM COCTaBa sApa M XapaKTEePUCTUKMU TOBEPXHOCTHOTO
cnos. fAnpo kometsl [aness — 3T0 MOHOJIMTHOE TEJIO HENpaBUIbHOU (GopMbI: ero 6ofb-
mas och paBHa 14 kM, a Manas — okono 7 kM (puc. 69). fAnpo mokumaer okono 10 mo-
JIEKYJ BOJBI B CEKYHIy. DTO O3HAYaeT, UTO UCTIapEHUME UJET MO BCel MOBEPXHOCTH, Clie-
JOBATEJIbHO, COCTOMT OHO M30 Jibaa. BMecTe ¢ TeM moBepXHOCTh UepHas (aabbemno 0KoJjo
5 %) w Topsiuas (ApKocTHasl Temmepartypa 6omee 375 K). Drta, Kaszajnoch Obl, MPOTUBOpE-
yuBas KapTUHA YKJIaIblBaeTCs B IPOCTYIO MOJEIb — TaK Ha3bIBAEMYI0 MOJIENb «MapTOB-
CKOTO cyrpoGa»: Jien OTHEeJeH OT BHEUIHEro MPOCTPAHCTBA CJIOEM YEePHOTOo MOPUCTOTO
BELIECTBAa ¢ HU3KOM TEIJIONMPOBOAHOCTHIO. DTOT CJI0i MPUHUMAET COJTHEUHOE U3JTyUYeHUE,
YacTh ero nepeusnayvyaeT B MHGpPaKpacHOM AMANa30He, YacTb MepelaeT eile 1 JeIsHOMY
koHrmoMepaty. Monexkynsl H,O, oOpasyomuecs B pe3yibTaTe UCMAPEHUs MOCIEIHETO,
I GYHAUPYIOT BBEPX U MOKUAAT KoMeTy. [Ipy 3TOM OHU OTPBIBAIOT OTAEJIbHBIC Ya-
CTULIBI OT TTOBEPXHOCTHOI'O CJIOSI, U K MOTOKY raza nobasisieTcsl motokK mnbiiu. [ToBepx-
HOCTHBIH CJIO B OTAEJIbHBIX MECTaX MMOBEPXHOCTU BpPeMsl OT BpeMEHU B3JaMbIBaeTcs (ec-
JIU CJIOM CTAHOBUTCS CJIUIIKOM TOJICTBIM W TOPBI 3aKYNMOpPUBAIOTCS); TOrma obpasyercs
aKTUBHAasi O0JIaCTh C MOIIHBIM MCTEYEHHMEM BeIecTBa. TOJIMHA MOPUCTOTO CJIOSI Hepe-
nvka (~1 cM), OH 04eHb ObICTPO OOHOBIISIETCS — BEPXHUI CIIOM «CIUpPAETCs», a CHU3Y Ha-
JINTIAI0OT HOBBIE YaCTUIIbl. XapaKTEPHOE BpeMs TOJHOTO0 OOHOBJIEHUS CJIOSI — OKOJIO
CYTOK.

Hccnenosanue komersl [annest, mpoBeneHHOe Ha amnmaparax «Bera», mo3Bosiuio
crmenatb BBIOOD Cpemy HECKOJbKMX OOCYXIaBIIMXCS paHee Mojesieii KOMETHOTO siipa -

Bempewa o Meprypuer MOHOJIMT, TpyIllla HECKOJBbKUX KpyI-

20. I 197% . HBIX Tel, pOMl 4YacTUll — B TOJb3Y

el . TepBOil U3 HUX M CYLIECTBEHHO ee

: w yTouHUTh. ['pybas cxema mpuobpena
Jgf‘;;‘lfm f 3 Jemna YepThl KMBOTO TPUPOIHOTO SIBlie-
sanyena o # nusa. Oxasamoch, HampuMep, 4TO B
Neowypuii @ "i‘ COCTaB KOMETHOTO sIipa BXOJISIT Opra-

8o Bbems I f HUYECKUE COoefuHeHUs. B mpuHiume

3 Jangena 28.1,13752. Brmpevd ! /4 370 He TaK YK VIMBUTEIbHO, €CIH
\ g ?é:gg{-’ﬂj @ BCIIOMHUTb, 4YTO pPagu0aCTPOHOMBI
@ T “2‘/ HallUlW MHOXECTBO OPTaHUYCCKUX
Jemns -~ O e MOJIEKYJ B MEX3BE3JIHOM cpene <>.
5% f‘”{ﬁ ’ GI19742 Bonblioit BKIam B U3yYeHHe
f: XT 79752, T 6mxaiiux x CosHuy maHer - Be-
Hepel M MepKkypust — ObUT CleslaH

Puc, 70. Cxema nonera x Bewepe n Mepkypuio AMC sanmymeHHoii B 1973 . amepukaH-

«Mapuuep- 1 0» CKOM  aBTOMAaTUYECKOW  CTaHIluei



«Mapunep-10». OueHb UHTEpeCcHA OpOUTa 3TOro 00beKTa. ArnnapaT ObLT BbIBEAEH Ha Op-
outy mojera K BeHepe M mpoJeTes OT Hee Ha paccTosgHuUM okKojiao 6000 kM. Ilpu sTOM
NpuTsxkeHue BeHepbl CHU3UIIO OpOUTAIbHYIO CKOpOCTh «MapuHepa-10», B pe3yabTaTe
yero oH nomnaja Ha opobuty Mepkypus (puc. 70). C Tex mop oH Tpu pa3a NMpOXOAuJ BOJIU-
31 Mepkypusi, npuuem 3umoit 1974—1975 rr. Ha peKOpAHO MajJOM PACCTOSIHUU OKOJIO
200 xm. BriepBble ObLIM MOJIyYeHBI M TMepenaHbl Ha 3eMJII0 COTHU M300pakeHUU moBepx-
HOCTH IIJTaHEThl MCKJIOYMTEIbHO BBICOKOTo KadectBa (cM. puc. 70).

IlepBoe BneyatjieHue OT 3TUX doTorpaduit Takoe, OyATO HA HUX M300paxeHa JIyHa.
IToBepxHocTh Mepkypus ucneiipeHa kpatepamu. M3yuenue kpatepoB JIyHbl, Mapca
1 MepKkypus Mo3BOJISIET cAeJaTh BbIBOMI, YTO BCe OHM 00pa3oBajuCh MPUMEPHO B OAHY
310Xy, YIAJIEHHYI0 OT Hac Ha 4,5 muianuapaa jger. OTciona BbITEKAIOT BaXKHble AJIS TUIa-
HETHOI KOCMOTOHMU cienctBusi. Hampumep, MOXHO ciefaTh BbIBOI, YTO Ha MepKypuu
HUKOTJAa He ObLIO JOCTAaTOYHO IJOTHOM aTMocdephl, CIIOCOOHON CIrIaauTh pejbed ero
noBepxHocTU. He OblIO M MOILIHBIX TEKTOHUYECKUX MPOLECCOB, AEHCTBYIONIUX B TOM Xe
HamnpaBiaeHuu. [lopaxaloT nepemnaabl TemnepaTypbl MepKypusi: HAa HOYHOM CTOPOHE OHa
cocrtaBiser — 175°C, Ha gHeBHoM +275 °C. BripoueMm, 3ToT (pakT acTpoHOMAaM ObLII U3BeC-
TEH yXe€ JaBHO MO HabJIOAEHUSIM C MOBEPXHOCTU 3eMJIU.

Becbma nHTepecHble ¢oTorpaduu obsayHoro ciosi BeHepbl B yabTpadhHOIETOBBIX
Jyyax ObulM mojiyyeHbsl «MapuHepoM-10» Bo Bpemsi ero coiuxkeHusi ¢ Benepoii. Kpome
MOATBEPXKACHUS Mepruoaa ABUXEHUS 3TUX 00JaKoB B 4 cyTOK (CM. BblllIe), ObLT OOHApY-
JKE€H COBEpLIEHHO HOBBII (peHOMeH, moayuuBIIMi Ha3BaHue «Oko BeHepbl». DT1a getanb
BCEraa HaXOJAUTCSl BOKPYT TOUYKU MOBEPXHOCTH ILIAHETHI, JiexXallleid Ha MPSIMOM, COenu-
Hstomeit ee eHTp U ConHiue. Ha dororpacduum 310 «0KO» BUOHO KaK TEMHOE IISITHO.
«OKO» COCTOUT M3 MOIIHBIX MOTOKOB aTMocdhepbl, KOTOPbIE CO3[al0T OTPOMHYIO 30HY
BBICOKOTO JaBjieHUsl. MOXHO mojaraTh, YTO dHEPIusl MOTOKOB aTMocdepbl (Oepyimasics,
B KOHEYHOM MTOT€, U3 COJTHEUHOM dHEPIUn) 4epe3 «0KO» paclpelessieTcsl MyTeM LIUpPKY-
J90MK 1o Beell maaHeTte. Eciy 3TO Tak, TO MPUYMHON BBICOKOW TeMIlepaTyphbl MOBEPXHO-
CTU TIJIAaHEThl MOXET ObITh He «ITapHUKOBBINA 3¢ deKkT», a «BeHepruaHCcKasi METEOPOJIOTUS»,
Heu3MepuMo Oosiee MollHasl, YeM 3eMHasi. MiHTepecHo, 4TO B caMbIX T1yOOKMX CIOSIX aT-
Mochepsl BeHepbl cKOpocTh ABUXEHUST BO3AYIIHBIX Macc o4eHb Mana. MMMeHHO mo 3Toii
NpUYMHE TOPUCTHIN pesibecd BeHepbl (YCTaHOBIEHHBIA MeTOAaMU PaauoJOKaIui) 10 CUX
Mop He «criaxeH». TakuM o0pa3oM, MpUUYKMHA BBICOKOM TeMIlepaTyphl MOBepXHOCTH Be-
Hepbl TO0Ka ellle He COBCEM sCHA.

[Toxoxe, 4TO OMUCaHHBIE TOJbKO YTO MPUPOJIHBIE YCAOBUS Ha MOBEPXHOCTU Haulei
KOCMMYECKOM COCeNKM MCKJII0YalOT BO3MOXHOCTh CYLIECTBOBAHUS TaM KakKUX Obl TO HU
06110 hopM ku3HU. HanmpumMep, HUKaKue OeJIKOBbIe COENUHEHUS TIPU TaKUX YCIOBUSIX Cy-
1IeCTBOBAaTh HEe MOryT. HakoHel, oTCyTcTBUE ruapocdephl Jaxe Ha caMOi paHHEH cTa-
IUu POPMUPOBAHUS TJIAHETHl JOJXKHO OBbLIO YpEe3BBIUYAHO 3aTPYAHUTH caMo obOpas3oBa-
HUE MEePBBIX MPUMUTUBHBIX KUBBIX CYIIECTB.

Kak 3T0 HM MoOXeT moka3aTbCsl MapaaoKcajlbHbIM, B HacCTOsIIEe BpeMsl OOJblliue
MJIaHEeThl U OCOOEHHO MX CITYTHUKM MOXHO CUMTATh 3HAYMTEIbHO 0ojiee MOAXOASIIUMHU
IUIs1 XXM3HU, yeM BeHepa. B yacTHOCTH, TaKOro MHEHUS MPpUIEPKUBAETCS aMepUKaHCKUIA
niaHetoJior CaraH.

[IpocTbie opraHUYeCcKHUe COENMHEHUS] MOTJIM CUHTE3UPOBAThCS B aTMocdepax 00Jib-
IIMX TJIAaHEeT, BO MHOTMX OTHOILEHMUSX HAallOMMHAIOIIMX MEPBUYHYIO aTMochepy 3emilu.
B xauecTBe BHEIIHEr0 «CTUMYJSITOpa» IJis TAKOTO CUHTE3a MOXHO MPEATOJ0XUTh JIU00
9JIEKTpUYECKHE pa3psaabl, Jubo yabTpaduonetoBoe usaydeHue ConaHua. PaguoactpoHo-
MUYeCcKKe Ha0MI0AeHUS AaI0T HEKOTOPhIe YKa3aHUsI Ha HaJIMYKMe MOILIHBIX JIEKTPUUYECKUX
pa3psiioB B aTMocdepe IOmnutepa.

JI0BOJIBHO YacTO HAa CPAaBHUTEJIbHO JJIMHHBIX BoJHaxX (15 —20 M) ruraHTckas rjiaHe-
Ta NAeT MOIIHBIE «BCIBILIKW» PaJUOU3JIyYeHUs MJIUTEIbHOCTbIO B HECKOJIbKO CEKYH].
B03MOXHO (XOTS1 3TO U HE IOKa3aHO), YTO TaKOEe M3JIyYeHMe CBSI3aHO C I'PO30BBIMU DPa3-
psiiaMu orpoMHOI MoniHocTh. ATMocdepa OmnuTtepa oxBaueHa OypHBIMU KOHBEKTUBHBI-
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MU IBUXeHUsIMU. OOpasyroluecss opraHuYeckKue MOJEKYJbl MOTYT OMYCKAThCs MO3TOMY
Ha I0BOJIbHO 3HAYUTEJbHYIO0 TyOUHY. BO3MOXHO, UTO TeMIepaTypHbIe YCIOBUS TaM 00-
Jiee TIOAXOMSIIINE IS CUHTE3a CIOXKHBIX OPTAHUYECKUX COeIMHEHUI, yeM Ha OoJiee BhICO-
KUX YPOBHSX aTMOC(depbl, B YACTHOCTU HaJ TUIOTHBIM OOJAYHBIM CJIOeM, 00pasyroluM
BUAMMYI0 ToBepxHOCTh FOnuTepa. O4eBUIHO, YTO HA HEKOTOPOU IIyOMHE TeMIepaTypa
atMocdephl IoJIXHa JexaTh B mpenenax 0 + +50°C, T. e. OHITh MPUMEPHO TaKOU Ke,
Kak Ha 3eme.

Jlo HemaBHero BpeMeHUM Mapc M ero cucremMa CIyTHUKOB SIBISIIMCH CaMbIMU yla-
nernHbiMU oT CosiHIIa 00BEKTaMU, KOTOPbIE UCCIENOBATUCH «IPSIMBIMU» METOAAMU TpU
MoMOIIM KocMu4eckoit TexHuku. Ho BoT B Hauane mapra 1972 r. ¢ aMepuKaHCKOTO KOC-
MonpoMa mMeHM KeHHenu Oblia 3amyllieHa aBTOMaTHuyeckKash MeXIJIaHETHasl CTaHINS
«[Muonep-10». IIponmeteB 3a 21 Mecsll CBBIIE MWUIMAapAa KHJIOMETPOB, 3Ta CTaHIMS
4 nexabpst 1973 1. mponuta Ha MuHMManbHOM pacctosHuu 130000 kM ot [loBepxHoCTH
Onurtepa (BepHee, OT rycTOTO CjI0si 0O0JaKOB, 3aKpbIBAIOIIMX MOBEPXHOCTh 3TOW TMTaHT-
ckoii tiaHeThl). [lpM ocyliecTBIEHMM 3TOTO TMoJieTa MPUILIOCh IPEOaoJieBaTh 3HAUU-
TenbHBIE TpyAHOCTU. Hampumep, u3-3a Toro, uro FOmutep ynaneH ot ConmHua B 5,2 pasa
Oosbllie sieM 3eMIisl, TTOTOK COJHEYHOTO W3JydeHUsl TaM B 27 pa3 MeHblle. DTO 3acTaBU-
JIO OPTaHU3aTOPOB TIOJIETa OTKAa3aThCsl OT.COJHEYHBIX Oarapeii — OCHOBHOTO MCTOYHMKA
SHEPruu Ha OOPTYy «MapCUAHCKWX» U <«BEHEPUAHCKMX» aBTOMATUYECKUX MEXIITaHETHBIX
craHuuil. Bmecto atux OGarapeit Ha Oopty «[lnoHepa-10» OBIIM yCTaHOBJIEHBI 1Ba pa-
JTUOU30TOITHBIX TEPMOINEKTPUUYECKUX TeHepaTopa MolnHocThio 140 Br, KoTopwie He-
MpepbIBHO M 0€30TKa3HO paboTaiu.

OnHUM U3 BaXHeWIuX pe3yabTaToB noneta «[ImoHepa-10» 6BIIO IpeomoieHNEe pa3-
HOTO pojJia ONTaCHOCTEM, CBA3aHHBIX C HEKOTOPBIMU HETIPUSTHBIMU 00JIACTSIMU OKOJIOCOJI-
HeuyHoro KocMoca. [Tpexe Bcero onpenaeieHHOe OeCITOKOCTBO BBI3BIBAIO MPOXOXIEHUE
3TOrO afnmapaTta-uyepe3 Mosic aCTepOUAOB, Tlle YaCTOTa METEOPHBIX YIapoB MoTJa ObITh
yrpoxatouie Boicoka. Ho Bce obolnoch 61aromnosy4yHo, ¥ KOCMOHABTHl OYAYIIETO 3TO,
KOHEYHO, YYTYT. YuéHble TakXe BbIpaxadu COMHEHHUs, CMOTYT au mnpubopsl «I[lnoHe-
pa-10» BbIAEPXATh OXUAAEMYIO OTPOMHYIO MHTEHCUBHOCTD pPalMallMOHHBIX TTOSICOB I'M-
TAHTCKOW IJIaHeThl. DTU olaceHus ObIIM He HallpacHBI. YXe Ha paccTostHuM 700000 kM
OT IUIAHETHl yCTaHOBJIeHHBIe Ha 6opTy «IInoHepa-10» mpubGOpH cTaaM yKa3blBaTh Ha
BecbMa OBICTPBIN POCT YPOBHS paauMalMu, KOTOPHIH yaABauBajcs yepe3 KaxXJbie IeCsTh
YacoB. YpPOBEHb XECTKOW pagualiyd TMOYTH JOCTUT TIPENebHO OMYCTUMOTO 3HaueHHs,
HO BCe Xe MpuOOpbl HE BBILILIM W3 CTPOS.

CyliecTBOBaHME MOIIHBIX paaWallMOHHBIX TosicoB HOmurtepa ycTaHOBIEHO ObLIO
cBbILIE 15 JleT Ha3ax U3 aHajau3a paJlMoacTPOHOMUYECKUX HAOMIOAEHUM 3TOM TMTaHTCKOM
maaHeTsl. [Toner «[MuoHepa-10» TMO3BOJMI CYIIECTBEHHO YTOYHMUTbh XapaKTEPUCTUKU ITUX
MOSICOB, HECPAaBHEHHO 0oJiee MOIIHBIX, YeM OKoJjio3eMHbIe. [Ipubopsl, ycTaHOBIEHHbBIE Ha
3TOM amnmapare, MO3BOJWIM U3MEpUTh MarHuTHoe moje KOmuTtepa, cpenHee 3HaueHUE KO-
Toporo 4 B. OueHb WHTEpecHa CTPYKTypa 3Toro moss. Ha camom jene Tam uMelOTCs
JIBA MATHUTHBIX TOJISI: OMHO TUIA 3€MHOTO («IUTIOJbHOE»), HO TOJbKO HECUMMETPUUYHOE
110 OTHOUICHWIO K TeJy TUIaHEThl, U BTOPOE, CBSA3AHHOE C €r0 MOIIHBIMU DPaaMallMOHHBI-
MM TiosicaMu. B3ammopeiicTBre ObICTpO Bpamlatomeiicss marauToceps KOmurepa ¢ conl-
HEYHBIM BETPOM TMPUBOIUT K YCKOPEHUIO 3apsSKEHHBIX YAaCTUIL IO BeChbMa BBICOKHMX 3Hep-
TUid. DTU YaCTUIBI MOTYT MOTAaNaTh AaXe BO BHyTpeHHUE 00acTu COMHEYHO CUCTEMBI.

XOTsT cIlenMaJbHBIX TeJIEeBU3MOHHBIX Kamep Ha Oopty «I[lmonepa-10» He ObLIO,
C MOMOIIbI0 0COOOTO CKAaHUPYIOLIET0 PalMOJOKAIIMOHHOTO YCTPOICTBA MO TeJaeMeTpuye-
CKOMY KaHajly Oblna rnepenaHa WHGoOpMalus, MO3BOJUBIIAS C MCKIOYUTENbHONU YeT-
KOCThIO TIOJIy4aTh LIBETHbIE M300pakeHUsI 00JIAUHOTO CJios, MoKphiBatomero FOmutep.
KauecTBO 3THX N300pakeHU HECPABHEHHO JIYYIIIEe MOJYYEHHBIX Ha JIYYIIUX 36MHBIX Te-
neckonax. C 0OJbLION NETalbHOCTHIO OBUIO TIOTYYEHO H300paxeHWe 3HAMEHUTOTO
«KPAaCHOTO TSITHA», OBUIO OTKPBITO HECKOJIbKO MEHBIINX «KPACHBIX MSITEH», a TAKXXe Mac-
ca Ipyrux Aetaneil, KOTOopble BeCcbMa OBICTPO MEHSIIOTCA CO BpeMeHeM. BooOie, Bech
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o0sauHblil ciioil FOnuTepa oxBaueH OYpHBIMM ABUKEHUSIMHU, CBSI3aHHBIMU C MEPEHOCOM
00JbLIOTO KOJMYECTBA SHEPTUU.

YcraHoBineHHbl Ha «ITnoHepe-10» yabTpaduoaeTOBBIN CIIEKTPOMETP MO3BOJIUI 10
M3MEPEHHBIM CIEKTPaJbHBIM JUHUSIM OMNpPEIC]UTh XUMUUECKHUIA cocTaB aTMOC(dephl TH-
raHTCcKoii niaaHeThl. OKa3anoch, UTo Ha 82 mpolueHTa (Mo YMCIy aTOMOB) OHA COCTOMT U3
BoIOpoaa, Ha 17 MPOUEHTOB W3 Tejus U TOJbKO | % mAIOT BCe OCTalbHbIE 3JIEMEHTHI
BMECTE B3SIThl€, KOTOPbIE€ BXOMAST B COCTAaB Pa3HBIX XUMUUYECKUX COCAUHEHU. XUMUUe-
ckuii coctaB atMocepsl FOmuTepa 10 yauMBIACHUS MOXO0X Ha COJTHEYHBIA U PE3KO OTIHU-
yaeTcsl OoT 3eMHoro. CxoxmctBo co 3Be3moil — CojHiIeM — ele 0Oojiee yCUJIMBAeTcs IO
Cnenywouieit npuunHe. HeckobKo JieT Ha3am ObLIO YCTaHOBJIEHO, YTO B JajeKoil nHdppa-
KpacHoii obactu crekTpa FOnuTep usnydaer B 2,5 pa3a 00Jjibliie SHEPTUU, YEM IOJTy4aeT
ot CosiHIIa BO BCEM CMEKTpe, B TOM yuciie U B BUAMMOi ero yactu. CriemoBaTelib-
HO, B OTJIMYME OT OCTaJbHBIX MaHeT, KOmurep ectb «camMocBeTsIIeecs» KOCMUYECKOe Te-
J10. UcTouHMKOM 3Hepruu u3nyyeHus KOnurepa ckopee Bcero sIBISIETCS €ro HepepbIBHOE
cxkatue. [MomcyeTl MOKa3bIBAIOT, YTO JAJIs 3TOrO JOCTATOYHO CXMMATbCS Ha | MUJIM-
MeTp B roa. Takum oGpa3om, cTporo rosopsi, IOmutep siBaseTcs He IJIAHETOi, a Ma-
JICHbKOW MpoTO3Be300M (cM. . 4).

IMono6Ho 3emne, Mapcy u Benepe HOnurtep okpyXeH BOIOPOAHON «KOPOHOM», MPO-
CTUpaIIeiics BIUIOTh A0 OPOUTHI ero OJMXKailiero OOJbIIOro («rajJujeeBCKOro») CIIyT-
Huka Mo. DTOT cnyTHHUK, Tak Xe KaK M Opyroi, Ha3biBaeMblii [aHMMEIOM, MMEET aTMOC-

Puc. 71. ®ororpadus HOnurepa, noayuennas AMC «Bosawmep-20
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Pue. 72, Koasno MOnutepa (thororpadms noaysena AMC «Bosawep-1»)

depy, MIOTHOCTH KOTOPOH B MUJUIMOH pa3 MeHblie 3eMHoi. CnyTHUK Mo 3ameuareneH
elle TeM, YTO CHJIbHO BJIMSIET Ha MOIIHOCTb BCIIECKOB JJIMHHOBOJTHOBOTO PalloU3Iyye-
Hus FOnutepa (cM. Boiie). OH KakK Obl BBITOJHSIET PYHKIIMU «KOCMUYECKOTO I'POMOOTBO-
na». Habmopenus ¢ 6opra «[Imonepa-10» mo3Bonmim yrouHuth Maccy Mo, KoTopas co-
crapnsier 1,22 wmaccol JIyHBI.

Yepes rox mocne «[luonepa-10» Obin1 3anmymeH «[luonep-11» ¢ Toit ke Hay4yHOU
NporpamMMoi, KoTopas Obljia yCTEIIHO BHIMIOJHEHA mocje conuxenus ero ¢ lOnurepom
B nekabpe 1974 r. B ornuume ot «IlnoHepa-10», KOTOpBIN CHUJION IOTIUTEPOBA NPUTIKE-
HUs Oynmer BhIOpomieH 3a mpeneibl ConHeuHO# cucteMbl 1 B 1987 1. mepeceuer opOuUTy
IMnyrona (cM. . 19), «ITuonep-11» ocennbio 1979 r. mpomen uyepe3 cuctemy CarypHa,
MEXIy MOBEPXHOCTbIO 3TOI TIAHETHI M €e 3HaMEHUTBHIM KojbiloM. OO0 3TOM Oyner cka-
3aHO HEMHOTO Jajblile.

Boinatomuecst pe3yabTaThl ObUTM ToydeHbl B 1979 r. Ha IBYX MEXIUIAHETHBIX aBTO-
MaTU4ecKux cTaHuusaxX «Bosmxkep». IMopaxkawoT BooOGpaxkeHUe BeJIMKOJEMHbIE (hoTorpa-
¢uit KOnurepa, B ToM umciae ero 3HameHutoro KpacHoro mstHa (puc. 71). CeHca-
LIMOHHBIM OBIJIO OTKpbITUE KoJbla Bokpyr Inurepa (puc. 72), cocrosiuero, Kak
u kojbio CarypHa, U3 OTPOMHOTO KOJMYECTBA MEJKUX TBEPABIX YaCTUIl. B 3T0il cB3u

=3 T = T

Puc., 73. Bysxanw nma cnyreuke MOnwrepa Mo: ciaesa — Ha jmm0e, cripapa — HA TEPMHMHATOPE, BHHIY -
CXEMATHHECK I pucyHOR nasepwennd synkana #a Mo (AMC «Boamkep-2»)
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Puc. 74. ®ovorpaus coytauka KOnureps Mo w aeraneil ero nosepxnocth (AMC «Boswep-2»)



3aMETUM, YTO CYIIECTBOBaHME KoJiblla BOKpyr lOmurtepa HecKolbKO JeT Haszal ObLIo
npenckazano coerckuM actpoHomoMm C. K. BcexcBarckum. K 3ToMy BBIBOAY OH Mpu-
men, aHaJau3upys crapbie ¢ortorpaduu lOmurtepa, Ha KOTOPBIX OfHA 3KBaTOpHaTbHAas
monoca (MeHSIOIIAsICS CO BpeMeHeM) Oblla MCTOJKOBAaHa MM KaK TeHb OT Kojiblla. Hwuk-
TO, OJHAaKO, K 3TOi paboTe cepbe3HO HE OTHeccH...

Ho, moxanyii, caMbIM BBIJAIOIIMMCS DPE3yNbTaTOM, MOJYYeHHBIM Ha «Bosmkepax»,
SBJIsIeTCSl OOHAapyXeHMe NefCTBYIOMMX BYJKaHOB Ha Mo — caMOM BHYTpeHHeM M3 rajiak-
TUYeCKUX cnyTHUKoB Omurtepa (puc. 73 u 74). DTOT CNyTHUK oOpaiaercs BOKpPYT TH-
TaHTCKOM IJIAaHETHl B €€ MOIIHOW MarHuTocdepe, YTO M OMpenessieT Leblil psi ero oco-
oenHocteit. Ha «Bosimxepe-2» OblM MoJyyeHbl BeJMKOJENMHbIE GoTorpaduu U APYrux
rajJujaeeBbIX CMyTHUKOB (puc. 75, 76 u 77).

B Hawane ceHta6pss 1979 r. mocne 6 1/2 ner mojera depe3 cuctemy CaTypHa mpo-
1jla 3HaMEHUTash aBToMaTthyeckas MeXraHeTHast crtaHuus «[luoHep-11», o Kortopoii
peub Imia Beimie. Ha aToil cTaHUMU OBUIM TOJYYEeHBI YHUKaNbHBIE (GoTorpaduu Komell
CaTypHa, B YacTHOCTH, ObIa OTKpHITa HOBas cUCTeMa KoJiell. BBISICHMIOCH, HaKOHeIl,

Puc. 75. ®ororpadus cnytimgs FOnurepa Kamiwero (AMC « Bosmikep-2u)
192



Puc. 77. ®otorpagus cnyranka IOnurepa Enpona (AMC «Bosgkep-2w)



yTo KoJjbla CaTypHa COCTOSIT M3 MEJKUX KYCOUKOB jbaa paszmepamu ~1 cm. Emie Obln
OTKPBIT HOBBI MajeHbKMI cmyTHUK. OcoOblii MHTEpeC MNpEACTaBIseT MPOBEACHHOE Ha
«[Muonepe-11» uccnenoanue atmocdepbl KpymHoro crnyTHuka CatypHa — Turtana. Ha-
KOHel, Obu1o, foKa3aHo, yTo CarypH momo6Ho IOnutepy usnyyaeT B MHQpPaKpacHBIX Jy-
yax MpPUMEPHO B JBa pa3a 0ojiblie dHepruu, 4yem mojydaet oT CosHua. DTO O3HAyaer,
yto CaTypH MMeeT CBOW BHYTPEHHUH MCTOYHUK IHEPIMM, KOTOPbIA, HECOMHEHHO, CBsI3aH
C HEMpephIBHBIM CXaTUEM 3TOM T'MTaHTCKO# mjaaHeThl. «IInoHep-11», 4yecTHO mopaboTaB
IUIs1 HAyKM, yXOOMT U3 Haieil CojHeYHOI CHCTEMbl B MEX3BE3IHOE MPOCTPAHCTBO, HECs
Ha cebe BECTOYKY O Halllei HuBuaudanuu (cM. 1ia.19).

He ucxioueHo, uto obpasylomuecs B atMmocdhepe Onurepa (a Takxke OApyrux 00Jb-
IIUX TJaHET) OpraHUYeCKUe COeIMHEHMST MOJKHBI PAaCTBOPSTHCSI B aMMUAUYHBIX UM BO-
ISHBIX KamnejbkKaX, U3 KOTOPbIX COCTOSIT HUXXHME SIPYChl 00JaKOB.

[IpencraBiser omnpenejeHHbIA MHTEpeC OOCYXAeHHE BO3MOXHOCTHM XM3HU Ha aM-
MUayHO! ocHoBe. OKa3biBaeTCsl, YTO MOXHO IPOBECTU AAJeKO MAYUIYI0 aHAJOTHIO Me-
XAy MpolieccaMu pacTBOPEHUs B aMMMaKe M BOAE, a TaKXke MeXIy «aMMUAaYHBIMU» Op-
raHUYECKUMU COCIUHEHUSMU U «OOBIYHBIMU», SIBJISIOLMIMMUCS OCHOBOI XKMBOTO BEllleCTBA
Ha 3emiie, TOe «KM3HEHHOU cpenoii» Obla Boja. Temmepatypa IJaBjeHMsS aMMHUaKa A0-
CTaTOYHO BbICOKasi. To Xe cieayeT cka3aTh M O TeMIepaType KUIeHUs. ¥ aMMuaKa Bbl-
COKasl yneJibHasi TeMIOEMKOCTb M JOCTaTOYHO OoJiblnasi (XOTS W MEHbIIas 4eM Y BOJbI)
IuaJIeKTpudeckas nmoctosiHHasi. OH sIBIsIeTCS OYeHb XOPOUIMM pacTBopuTeneM. Bee mepe-
YUCJIEHHbIE CBOMCTBA XUAKOI0 aMMuaka AeJalT ero NOoTeHIMaJlbHO CIIOCOOHBIM IPU He-
KOTOPBIX YCIOBHUSIX ChITPaTh POJib «KU3HEHHOMN Cpeabl», MOA0OHO BOJEe Ha 3ape BO3HUK-
HOBEHUS XMU3HU Ha Hallel IUIaHETe.

MOXHO YyCTaHOBUTb TMOJHOE COOTBETCTBUE MEXIY «OOBIYHBIMU» COJISIMU M OpTaHu-
YECKMMU COCIVMHEHUSIMU, C OMHON CTOPOHBI, a «aAMMUAYHBIMU» — C Apyroi. OKka3biBaeT-
Cs1, YTO AJISI 3TOTO Hamo 3aMeHHUTb MoH O  Ha amMuHOBYIO rpynny NH™, a MOH ruapok-
cuwia OH™ na amun NH™,. Ilpu Takoii 3ameHe, Hampumep, MYpaBbUHOU KHUCIOTE
HCOOH oOyzer coorsercrBoBath coenuHenue HCNHNH,, a wmerunosomy sdupy
CH,OCH, — coeannenue CH, NHCH,. Ha amMuayHoii oCHOBE TaKUM CIOCOOOM MOX-
HO MOCTPOUThH aHAJOTU «OOBIYHBIX» AMUHOKMCJIOT, a 3aTeM CKOJIb YTOAHO CJIOXHbIE aHa-
JIOTM BCEBO3MOXHBIX O€JKOBBIX COeNMHEHUI. BronHe momycTuMbl aMMHayHble aHalo-
TM HYKJECMHOBBIX KMCJIOT, NMYPUHOB W NUPUAMHOB. HakoHel, MOXHO MpeacTaBUTh
a”ajgorn JJHK m PHK ¢ ux komom HacjieICTBEHHOCTH.

AHaI0roM OKHUCJIEHHUS MPU TaKOW «aMMUAYHOM» XKU3HU SIBASIETCH MPUCOEAUMHEHUE
noHoB NH™ unu N7, B ro BpeMsl KaK KOHEYHBIM MPOAYKTOM XU3HEAEATEIbHOCTA BME-
CTO BOJABI M yIJeKUCJIOro raza OyaeT aMMuak WM nuaH. TakuM o0pa3oM, MOXHO CKa3aThb,
YTO TMIIOTETUYECKUE aMMUAaUYHble OPTAHU3MBbI «IIbIOT» aMMHUAK M <«IbIIIAT» a30TOM, B TO
BpeMsl KaK 3eMHbIe «BOAHBIC» OPraHU3Mbl IbIOT BOAY W ABIIIAT KHUCIOPOIOM...

He OynmeM ¢aHTa3upoBaTh, KaK MOTYT BBHIIJISAETh aMMUauyHble OpraHU3Mbl. DTO BO
BCSIKOM cllyyae IIpexaeBpeMeHHO. B pesynbTaTe CHEKTPOCKOMUYECKUX MCCIEA0-
BaHuit lOmuTepa OblT 0OHapyXeH BONSIHOM map B ero armocdepe, Tak 4TO HeobOXomu-
MOCTb B MOJOOHBIX (DaHTa3MsIX MOXET ObITb HE CTOJIb YK BeJrKa. Mbl XOTeau Obl TOJb-
KO TOTYEePKHYTb, YTO COBPEMEHHOW Hayke He IPOTUMBOPEYUT TUIIOTE3a O BO3MOXHOM
CYIIECTBOBAHUU NMPUMUTUBHBIX OPraHU3MOB Ha OOJIbIIMX IJAaHETaX, XOTs, MO MHEHMIO
aBTOpa, BEPOSITHOCTb TOTO, YTO 3Ta IMIIOTe3a CIpaBe/lsiMBa, BeCbMa Maja, eclii He paB-
Ha HYyJIO.

B 3akiioueHue 3Toii IJIaBbl HYXXHO CKa3aTh XOTSI Obl HECKOJBKO CJIOB 00 OTKPBITUHU
CJIOXHBIX OpPraHMYEeCKHUX COEAVMHEHUU BHYTPU HEKOTOpBIX MeTeopuToB. Cpenu Ka-
MEHHBIX METEOPUTOB MHOIJA HaOJIOAAIOTCS TaK Ha3bIBAaeMbIe <«YIJIMCTbIE XOHIPUTBI».
OHu cocTaBisOT mpuMepHo | % OT BceX KaMEHHBIX METEOPUTOB. Y 3THX METEOPUTOB
OTMEUaloTCsl MOBBILIEHHOE coiepxkaHue yriepoaa (1o 3 %). Kpome Toro, yriaucTbie XOH-
JIpUTHl OOraTthl Cepoii, BOAOW W HEKOTOPHIMU OPYTMMHU CPABHUTEIbHO JIETKO HCHapsiio-
muMucs BeuiecTBaMu. MIMEHHO B TakMX XOHApPUTaX ellle B mepBoii nojoBuHe XIX B. ObI-
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I oOHapyXeHBl OpraHMYecKHe BellecTBa. B Hacrosmee BpeMs B COCTaBe HEKOTOPHIX
YIJIMCTBIX XOHAPUTOB 00OHAPYKEHBI JOBOJIbHO CIOXHBIE OPTaHUYECKHME COCTMHEHMS: BbI-
COKOMOJIEKYJISpHBIE Tapa®UHOBBIE YIJIEBOAOPOIALI M KUPHBIE KUCIOTBL. B 1960 1. u3
OHOI'O METeOpUTa OBLIO BHIIEJICHO BEChbMa CIIOXHOE OpPraHMYeCKOe COeIMHEHME, IMOH00-
HOe UMTO3UHY. M3BeCTHO, YTO LMTO3UH BXOAUT B cocTaB MoJjekyabl JJHK. bonbiioit nH-
Tepec BhI3BaJ TOHKUI XMMUYECKUI aHAIN3 METEOPUTA, YIaBliero B ABcTpaiuu B 1969 r.
Cpenu yrieBogOpOMHEBIX COCAMHEHNI, 00HAPYXEHHBIX BHYTPU 3TOTO «KOCMHYECKOTO TO-
CTSI», CIeAyeT OTMETUTh 16 BMIOB aMUHOKHUCIOT. M3 HMX MSITh OTHOCITCS K YHUCIY TeX
20 BUIOB, U3 KOTOPHIX «KOHCTPYUPYIOTCS» XUBHIe Oeiaku, a 11 — u3 umcia tex 80, Ko-
TOpBIe B COCTaB 3e€MHBIX OelKOB He BXOAAT. OUeHb CYIIECTBEHHO, YTO CpeAr OOHapy-
XEeHHBIX aMMHOKMCJIOT ONHA IIOJIOBMHA MMeEET «ICBYIO» aCUMMETPMIO, a Jpyras — <«IIpa-
Byto» (cM. . 13). Tak Kak Bce «KHBBIe» MOJEKYJIbl aMUHOKMCIOT Ha Hallel IIaHeTe
HMEIOT «JIeBYI0» ACMMMETPUIO, SICHO, YTO UX «KOCMHYECKUE CECTphl», OOHapyXeHHBIC
B aBCTPAJIMIICKOM METEOpUTe, MMEIOT HeOMOJormieckKoe IpoucxoxaeHue. Bmecte ¢ Tem
9TO0 OYEeBMIHOE J0Ka3aTelbCTBO TOrO, YTO OOHApyXEeHHBIE B METCOPUTE aMUHOKMCIOTHI
JIECTBUTEIPHO CHHTE3UPOBANINCH B KOCMOCE, a HE SBIIOTCS PE3YJIbTaTOM 3arpsi3HEHUS
KOCMMYECKOTO TOCTS 3¢MHBIM BEIIECTBOM, TaK KaK B IIOCJCIHEM Clydyae HaOJIIomalach
OBl TOJILKO «JIeBasl» aCUMMETpHUS.

HeonHokpaTHO NOSBISIMCH COOOIIEHHMsS 00 OOHApPYXXeHMM B YIJIHMCTBIX XOHIPHUTAX
BKJIIOYEHUI OBaJbHOI (POPMBI, UMEIOIINX BHEIIHEE CXOACTBO CO CIIOpPAaMM BOIOPOCICI.
[Ipu o6nydeHun ynabTpadumoIeTOBEIM IIBETOM 3TU BKJIIOYEHUS JIOMUHecHupoBanu. Kpo-
M€ TOTO, IPU MPUMEHEHUHN OCOOBIX PEaKTHBOB, MCIIOJNb3YEMBIX IJIS BBISIBJICHUS BEIICCTB
«OMOJIOTUYECKOIO» MMPOUCXOXICHNSI, OHM OKPaIIUBaINCh.

I1o 3TMM mpu3HaKaM HEKOTOpEIE MCCIeIOBAaTeId CYMTAIN (M CUATAIOT) 3TU BKIIIOYE-
HHUS OKaMEHEBIIMMU OCTATKAMU MHUKPOOPTaHM3MOB. [losIBMIMCH HaXe TUITOTE3bl, OObBSIC-
HSIOIIME UX IPOUCXOXIeHue. bepHan, HampuMmep, cUMTaj, YTO MBICIMMBI IBE THUIIOTE3HI,
OOBACHAIONINE 3TO SABJIICHUE.

CormacHO TepBOM THUIIOTE3€, METEOPUT HEKOrJa ObUI BBEIOPOIIEH C ITOBEPXHOCTH
IUTaHEeTHI, Ha KOTopoil Oblia Xu3Hb. He coBceM TpuBmanabHa BTOpas rumorte3a. Hekorna,
mojaran bepHai, BMecTe ¢ 3eMHOIl IBIJIBIO IIPU BYJIKAHUYECKOM M3BEPKECHUM B MEXKILIa-
HETHOE IPOCTPAHCTBO MOTINIM OBITh BHIOPOIIEHBI MMKPOOPTAHMU3MBI M CHOpH. biyxmas
B ColHEYHOI cucTeMe, TaKue NBUIMHKUA MOINIM <«IIPWIMIIHYTh» K KaKOMY-HHUOYIb MeETeO-
PUTY U BMECTe C HUM BEPHYTbCSI Ha CBOIO «pOIMHY» — 3eMJIIO.

YTo MOXHO CKa3aTh II0 MOBOAY u3jJI0XeHHoro? [Ipexne Bcero, HUKAaK HEIb3s CUM-
TaTh JOKa3aHHBIM, YTO OOHapyXeHHBIE B HEKOTOPBIX YINIMCTHIX METEOpPUTaX MajleHbKME
BKJIIOUEHUS OEMCTBUTEIBHO SBIISIIOTCS OTIEYaTKaMU MHUKPOOPTaHM3MOB. OIHO TOJBKO
MOp(OIIOrnYecKoe CXOACTBO, KOHEYHO, HE MOXET OBITb OCHOBAaHMEM JJISI TAKOTO BBIBO-
na. BriorHe BO3MOXHO, YTO 3TU BKJIIOUEHMS IIPEACTABISIOT OO0 MUHEpPaJIbl VI BHICO-
KOMOJIEKYJISIDHBIE YIJIEBOAOPOALI a0MOreHHOTO IIpoucXoxneHus. Henb3sg Takxke ITOJ-
HOCTBIO MCKJIIOUATh BO3MOXHOCTb «3arpsI3HECHUsI» METCOPMTOB TIIOCIe HX IaJeHUS
3¢MHBIMM MHUKpPOOpTaHM3MaMM. Takue 3arpsi3HEHUS MOIYT BO3ZHHUKHYTH B IIPOIECCE MU-
KpOOMOJIOTUYECKOTO MCCIeHOBAHUS METCOPUTOB.

B mocnenHue rogbl Kak B aMepMKaHCKOM, TaK U B COBETCKOM IIeYaTH IMOSIBUIOCH He-
CKOJIBKO CEHCALIMOHHBIX COOOIIeHMII 00 «OTKPBITUM» B YIJIMCTHIX METEOPUTAX X U B Bl X
MHUKpoopranusmoB. Tak, Hampumep, baHpueB m MamenoB «OOHApPYXWIN» B XeJe3 -
HoM CHXOT3-AJMHCKOM METeOpUTe OCOOYI0 pa3sHOBUIHOCTh XMBEIX OakTepuil. OmHaKO
CKOpPO BBISICHWJIOCH, YTO 3TO <«OTKPBHITHE» SIBISCTCS HEHOpa3yMEHUEM U UYTO DKCIEpH-
MEHTHI OBUIM TOCTaBJICHBI MCCIIEO0OBATEIIMA HerpaMOTHO. Bcerma ciienyeT mOMHUTB, 9TO
B UCTOPUU HAyKW M3BECTHO MHOTO CJIydaeB, KOTHa XeJlaeMoe IPUHMMAJIOCh 3a IeHCTBU-
TeabHOe. He ciydaiiHo crtapas KuTalicKas ITocioBuila Triacut: «EciM TH o4YeHb XIellb
Ipyra — He NPMHMMAai CTYK CBOETO CEpIlla 3a TOIOT KOIIBIT €r0 KOHS»...

BrpoueM, mcTopus Hayku 3HaeT U Apyroe. Hampumep, moiarue mecsaTwieTus odu-
LMajgbHasg HayKa He IIpM3HaBaja, 4To C HeOa MOryT magaTh KamMHu. Ho, Bo BcsIKOM
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clyyae, TIIaTeJIbHOE M3YyYeHUEe U CKpYMyJie3Has MpoBepKa (akTOB MPU BCEX YCIOBUSIX
COBEPILIEHHO HEOOXOAUMBI.

JlonmycTuM Ternepb (XOTS 3TO U TPeACTaBisieTcsl HaM KpailHe MaJoBEPOSITHBIM), YTO
OTIEYaTKM MUKPOOPTaHMW3MOB B METEOPUTAX AEHCTBUTENLHO MMEIOT KOCMUYECKOe Ipo-
ucxoxaeHue. Mbl He OyneM oOCyXamaTh 31ech MepBYlO TMroTe3y bepHana, KoTopasi Ham
KaXeTCsl CTOJIb e MaJOBEpOsITHOI, KaK W TPUBUAIbHOW. 3HAUYMTEJIbHO OOJNBIIWNA WHTE-
pec TMpeAcCTaBIseT BTOpas €ro TUIoTe3a.

MoXHO 1M TIpeACTaBUTh BbIOpAachiBaHME M3 3eMJIM B KOCMUYECKOE IMPOCTPAHCTBO
OTHENbHBIX 3apoabinieil ku3Hu? CoBeplIeHHO OYeBUIHO, YTO 3TOT BOMPOC MMEET CaMoe
MpsiMOe OTHOIIIEHUWE K TUIOTe3e MmaHcrnepMuu. [103TOMy Mbl KOPOTKO KOCHEMCS COBpe-
MEHHOTO COCTOSIHMSI 3TO TUIOTE3bl.

Kak u3BecTHO, eme B 1907 T. u3BeCcTHBINM mBeAcKnii XuMuK CBaHTe AppeHUYC BhI-
cKazall TpeanojoXeHue, YTo XM3Hb Ha 3eMjie He BO3HMKJA M3 HEXUBOW CyOCTaHIIMU,
a OblJ1a 3aHeceHa B BUJE CIIOP MUKPOOPTraHW3MOB U3 IPYTUX MUPOB. Takue Cropbl MOTYT
KaK YTOJHO JI0JITO BBIHOCUTB XOJIOA KOCMUYECKOTO MpocTpaHCcTBa. JIJIsi HUX He CTpalieH
TOCTIOJCTBYIOIUI TaM BBICOKMiIT BakyyMm. [log BO3meiicTBMEM CBETOBOTO HaBJIEHUS
CIOPBI MOTYT COBEPIIATh I'PAHIMO3HBIE KOCMUYECKUE MYTEIIeCTBUS — OT TJIAHETH K T1a-
HeTe M OT 3Be3/bl K 3Be3ze. [lonmagas mpu 6JaronpusTHHIX YCIOBUSIX Ha KaKylo-HUOYAb
MOAXOASIIYI0 TUTAHETy, OHU OXMBAlOT M JNalT Hayajo XW3HMU Ha HEeW.

[TpoTUB rumoTe3bl MaHCIIEPMUU B TOM BMIE, B KaKOM OHa Oblia chopMmyaupoBaHa,
BBIJIBUTAJICS PSII BO3PAXEHU MpeuMylecTBeHHO (utocodckoro xapakrepa. Mexny Tem
cama 1o cebe 3Ta uaes HUKOUM o0pa3oM He MPOTUBOPEUUT Guiocopuu mMatepuanusma.
[MToyemy 00s13aTeIbHO HAMO CYMTATh, YTO XM3Hb Ha 3eMjie BO3HUKJA M3 HEXHUBOI Cy0-
CTaHIIMM, a He OblTa 3aHeceHa B Bume crop? bosee Toro, ucxomsi U3 TpeacTaBiIeHUS
0 MHOXECTBEHHOCTH OOMTaeMbIX MHUPOB, BIIOJHE JIOTMYHO MCCIEeI0BaTh BOMPOC 00
oOMeHe XMBBIMU OpPraHM3MaMM MeXAy TJaHeTaMHM, 00 «OMNbUICHWW» OXHOW TJIaHETHI
npyroit. TonbKo Hay4YHBIN aHAIW3 3TOW MPOOJIEMBI C TIPUBJIEYCHUEM HOBEHIIIUX Pe3yibTa-
TOB, MOJYYEHHBIX B ACTPOHOMUU, OMOJIOTUM U COTIPEACSIbHBIX C HUMU HayKax, MO3BOJUT
OTMECTM WJIM <«YTBEPIUTh B TIpaBaX TpaXIaHCTBa» TUIOTE3y TaHCIEPMUM.

[MombiTKa Takoro aHanusa Obuta ciaenaHa Caranom. OH cuMTaer, YTO OTAENbHbBIE
MUKPOOPTaHU3MbI MOTYT OBITh BBIOPOILEHBI 3a Mpenesbl TMIaHEeThl 3JEKTPUUECKUMU CHU-
naMmu. B ciyuae, ecnu pasMepbl MUKPOOPraHU3MOB HaxonadaTcd B npenpenax 0,2—0,6 MKM
(T. €. GIM3KM K JJIMHAM BOJIH BHUAMMOTO CBETa), NaBJIEHUE W3JTYYEHUs 3Be3Ibl BBIOPOCUT
WX 3a Tpeleibl NaHHOW TMIaHeTHON cuctembl. Takue Majible pa3Mepbl MMEIOT CIOPHI
u Bupychbl. CBeTOBOE NaBJieHHWE OT 3BEe3llbl HE CMOXET <«BBITAJKMBaTh» OPTaHU3MBI KakK
OONBIINX, TAK M MEHBIIUX pa3MepoB. B KOHeUHOM uUTOre, U3-3a COBMECTHOTO IEiCTBUS
IPaBUTALIMOHHOTO TIPUTSIKEHUSI UM CBETOBOTO NAaBJIEHUS 3BE3bl TaKME OPraHWU3MBbl BhIMa-
OyT Ha ee TOBEPXHOCTh (3TO M3BecTHOe «sBieHue [loiitHTMHTra — PobGepTcoHar *).

CornacHo BbluMcieHussM CaraHa, BbIOpOIIEHHBIE W3 3eMJIM CHOPbI MOTYT JOCTHUI-
HYTb opOUTH Mapca yXe uepe3 HeCKOJbKO Hellelb, opouTsl HenTyHa — yepe3 HECKOJIbKO
JeT, a 10 OAMKaWIMX K HaM 3Be3l OHU MOJETAT 3a HECKOJbKO MEeCSTKOB THICSY JET.
YTo06bI nepeceyb ['alakTUKy, UM MOTpeOyeTCs HECKOJbKO COTEH MUJLIMOHOB JieT. Mbl
rnoJjiaraéM, OJHAKO, YTO B IOCJEIHEM cilydyae CPOKM OYyAyT 3HAYMTEIbHO OOJIbIIE BHIYKC-
neHHbIx CaraHoM. OH MCXOAMT U3 TOTO, YTO CIOPHI B MEX3BE3JIHOM IMPOCTPAHCTBE JBU-
KYTCSI TTOUYTH MPSMOJMHEHHO CO CpeIHEH CKOPOCThIO B HECKOJIBKO IECATKOB KMJIOMETPOB
B CeKyHIy. B nelicTBUTENbHOCTHU CIOPHI JOJXKHBI IBUTATHCS TaK Xe, KaK U YaCTULIBI MEX-
3BE3MHON MbLIM, K KOTOPHIM OHM OJIM3KU MO pa3MepaM M Macce.

*) BcenencTBue abeppallii CBeTa CUJia CBETOBOTO AaBIEHUS Ha ABUXYIIeecs Telo OyIeT MMeTh
COCTaBJIAIONIYI0, HATIPABJIECHHYIO TIPOTHB IBUXEHHUS, YTO MPUBEAET K HETMPEPBIBHOMY TOPMOXEHHUIO
cun. 910 u ectb 3ddext IMoitHTHHTa — Pobeprcona. Ilo 3T0i mpuuMHe, HampuMep, oOpamaoIIne-
cs Bokpyr CosHIIa MBUTMHKY, pa3Mepbl KOTOPBIX Oonbine 0,5 MKM, OyIyT HempepbhiBHO BHIMAAaTh
Ha ComHue. 11t yacTull, pazMepbl KOTOpbIX MeHbIie 0,5 MkM (HO Oosbiie 0,2 MKM), CHla CBETOBO-

TO JaBNEHUA TPEBHIIAET CHIY TPABUTALMOHHOTO MPUTAXEHNS. Takhe YacTHIB OYIYT BHITAIKU-
BaTbcs 3a mpefenbl CONMHEYHON CHCTEMBI.
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Mex3Be3aHble THUIMHKN IBUXYTCS BMECTE C MEX3BE3IHBIM Ta3oM, MJIOTHOCTh KOTO-
poro npuMmepHo B 100 pa3 Gosblie, yeM MbLIU. JBUXEeHUE Xe 00JaKOB MeX3BE3THOTO
ra3a HOCUT OeCTOpSIIOYHBINA, HEpeTyJNsIpHbI XapakTep. Takue objaka, TTPOABUHYBUIUCS,
Ha pacCTOSIHME B HECKOJIBKO JIECSITKOB CBETOBBIX JIET, MOTYT Pe3KO M3MEHUTH HarpasJie-
HME CBOETo ABMXEHMUS U JaXe CIUTbCA ¢ APYTUMU objiakaMu. B Takux ycinoBusiX IBUXe-
HUe crop (Tak Xe KaK ¥ MeX3Be3THbIX MBUIMHOK) OyleT Moxoxe Ha 0ecrnopsiaouyHoe TBU-
KEHUEe MallbIX 4YacTUIl B HEKOTOPBIX pacTBopax (Tak Ha3biBaeMoe <«OpOyHOBCKOE
NIBUXEHUE»). BbIYMCIEHUST TOKa3bIBAlOT, YTO IJIsS TOTO, YTOOBI MEpPeMeCTUThCS Ha pac-
crossHue 1000 cBeToBBIX JieT (310 mMpumepHo 1/20 pazmepoB [anakTuku), crope MoTpe-
OyeTcsl HeCKOJIbKO COTEH MUJUIMOHOB JIET, a JJIs TiepeMelleHus] yepe3 Bclo [amakTuky —
COTHM MUJITUAPAOB JieT, YTo B ~10 pa3 mpeBbilllaeT BO3pacT Hallledl 3BE3HON CUCTEMBI.

CriopaM, TyTEUIECTBYIOIIMM TO MEXIUIAHETHBIM M MEX3BE3IHBIM TPOCTPAHCTBAM,
Ipo3sT GOJIbIINE OMACHOCTU. APPEHUYC HEe YYUTHIBAJ, HAmpuMep, paauallMOHHYIO orac-
HOCTb, YTO BITIOJIHE €CTECTBEHHO JJIsI €T0 BpeMeHU. MeXay TeM 3TOT BOMpOC sl BCei
KOHIIEMIIUY MTaHCTIePMUN MOXET UMETh pelaloliee 3HaueHue. B mpenenax miaHeTHBIX CH-
CTeM OCHOBHOI OITaCHOCTbIO SIBJSIETCSl YIbTpaduoNeTOBOe M3JydeHUE LEHTpalIbHOM
3Be3/Ibl, JJIMHA BOJHBI KoToporo MeHblne 0,3 MkM. Takoe usiydyeHue TyOUTENbHO NS
MUKpoOpraHu3MoB. [TomcyeTsl, aHAJTOTUYHBIC BBHITOJHEHHBIM B TJ1. 13, MoKa3bIBalOT, YTO
MUKPOOPTAHU3MBI MOJYYaT CMEPTEIbHYI0 M03Y M3JyUYeHUS elle 3al0jiro OO0 TOTo, KakK
OHM JTOCTUTHYT opbuthl Mapca. Ucxonsa u3 3tux coobpaxeHuii, CaraH MpUXOAUT K JItO-
OOMBITHOMY BBIBOAY, YTO OOMEH XWBBIMU MUKDPOOPTaHMU3MaMMU MOXET OBITh TOJbKO
MEXIy TJaHeTaMU, 1O0CTaTOYHO yIaJeHHbBIMU OT uX cojHua. Hampumep, B Hameir Coi-
HEYHOU cucTeMe XMBBbIE CIIOPHI MOTYT TIEPEeHOCUThCS OT YpaHa K HenTyHny.

Yro kacaeTcss BBIOpAachIBaHMSI CIIOp 3a TMpeAeibl IJJAHETHBIX CUCTEM, TO pa3HbIe
3Be3Ibl B 3TOM OTHONIEHMU WMEIOT BecbMa pasnuuHylo sddektuBHOCTh. Hampumep,
y KapJIMKOBBIX CPaBHUTEJIbHO XOJIOMHBIX 3BE3]l CBETOBOE NABJIEHWE COBEPIIEHHO HEI0CTa-
TOYHO JJISI TOTO, YTOOBI BBHIOPOCHUTH MUKPOOPTaHU3MbI B MEX3BE3[HOE IMPOCTPAHCTBO.
C npyroii cTOpOHBI, UMEIOTCSI OCHOBaHHUs mosiarath (cM. TI. 10). YTO OKOJIO CPaBHUTEIb-
HO TOPSIYMX MACCHUBHBIX 3Be3J TMJAHETHBIX CUCTeM HeT. TakuMm o00pa3oMm, «aKTHBHBIE»
3Be3lbl 3aKJIIOYEHBl B JOBOJIBHO Y3KUX CIEKTPaJIbHBIX Tpenesiax — MPUOJU3UTENIBHO OT
F2 mo GS5.

N3-3a ryourtenbHOro yiabTpaduoieroBoro wusnydeHus CojHIIa B HacTosllee BpeMs
X M BBl € CIIOPbl KOCMUYECKOTO MPOUCXOXKACHUSI HE MOTYT, MO-BUAMMOMY, BBITaAaTh Ha
3emuto*). MoOXHO, OIHaKO, MPEANOJOXUTh, YTO B IEPBOHAYAJNbHBI TEPUOM CYIIECTBO-
BaHUs Hallleli TJaHeThl yabTpaduosieToBoe usnydeHue CoyiHIIA MMEI0 3HAYUTEIbHO
MEHBIIYI0 MHTEHCUBHOCTb, YeM ceiiyac. BbimBUHYB Takyio rumoresdy, CaraH MoJydyusl UH-
TepecHbI pe3yabraT. UTOOBI B TeUeHMWE MEPBOr0 MUJLIMApAa JIET CBOEH MCTOpPUM 3eMJs
MOJIyYMJia TOJBKO OAHY CIOpPY M3 KOCMOCa, HYXXHO CUMTaTh, YTO Kaxnas u3 3Be3n [anak-
TUKU (a ux npuMepHo 10") uMeeT obUTaeMylo IMJAHETy W YTO 3a MUWJUIMApJ JIeT Kaxnaas
TJlaHeTa BbIOpackiBaeT B KocMoc 1 T crop. PazymeeTcs, 3TM 4yucjia MOXHO BapbUpOBaTh.
Hanpumep, ecnmu o6uTaeMbix miaHeT Bo BceneHHoit 10°, To Kaxmas U3 HUX JOMXHA BbI-
OpaceiBaTh B KocMoc 3a 1 miupm jer 1000 T cmop.

Ceiiyac COBepLICHHO HMYETO HEJIb3sl CKa3aThb O TOM, CKOJbBKO MOXET BBIOpachIBaTh
B KOCMOC CITOp Takasl oOuTaeMas TuiaHera, kak Hama 3emisi. [Toatomy, monaraet Caras,
B HACTOSIIIIee BpeMsl TUTOTE3Y MaHCTIEPMUM HEJIb3sl CUYMTATh 3aBEOMO OMIUOOYHOM, XOTS
apryMEeHTOB B €€ IMOoJib3y TakxXe HeT. [1o ero MHeHUI0, HanboJiee BEPOSITHO HAWUTH CJIeIbI
KWBOW CYyOCTaHIIMM Ha CMYTHUKAX BHEIIHUX IJIAHET, OCOOEHHO Ha JOBOJIBHO KPYIMHOM
cnytHuke HentyHa — Tpurtone.

MoXHO, 0fHaKO, BBIIBUHYTh HECKOJIbKO BO3paxXeHUi MpoTuB BeiBogoB CaraHa. Bo-
nepBbIX, yabTpaduoneroBoe usnydeHue ColHIA B TeueHHUE TEPBHIX COTEH MUJIIMOHOB

*) CrnemyeT 3aMeTHTh, OIHAKO, YTO €CJIM CHOpa MOMAAeT B KaKylo-HUOYIb paclieNuHy Ha IIbI-

JMHKE, OHa OyleT HaleXHO «3a0pOHMPOBaHa» OT TYOMTENbHOTO BO3IEHCTBHUS YIbTPadUOIETOBBIX
nyueil. Takylo ecTeCTBEHHYI0 BO3MOXHOCTb BCErla Hal0 YYMTBHIBATh.
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JIET CYNIeCTBOBaHUS Halllell MiaHeThl ObIIO MPUMEPHO TaKWUM Xe, KaK W ceiiuac. Jlaxe
B HayaJie 3Toro mepuona, korma CojHIe OBbIIO ellle CKUMarollelcsl 3Be3N0il, ero TeMIie-
paTypa He OYeHb CHMJbHO OTJIMYAjJach OT COBPEMEHHOI. DTO clielyeT XOTs1 Obl U3 pac-
CMOTpeHUs1 puc. 14, Tme TMpUBedeHB SBOJIOLMOHHBIE TPEeKW 3Be3l Ha aUarpamme
«CTIEKTP — CBETMMOCTB». Bo-BTOpbix, CaraH mo4yeMy-TO 3a0bIBacT, 4YTO CIIOpbI U3 MeEX-
3BE3IHOTO MPOCTPAHCTBA OYIYT BBITAJKMBATLCS JaBJIEHHMEM COJHEYHOTO CBeTa 3a Ipe-
nenbl CoTHEYHOM cucTeMbl. Bemb ¢ camoro Havaja MpemrnojiaraeTcs, 4TO TaKue CITOPBI
BHITAJKUBAIOTCS CBETOBHIM IaBJIeHWEM 3a TIpelelbl TeX IUTAHETHBIX CUCTEM, Tie
OHU 3apoAMINCh. HakoHell, 3a COTHU MMJITMOHOB JIeT OyXIaHUN B MEX3BE3IHOM cpeie
OHUM MOTYT TOJIYYUTb CMEPTEJbHYIO J03y paavaliiu, KOTopas MPHUCYTCTBYeT B (opme
KOCMHUYECKHUX Jydeil. Bemb MOTOK MEPBUYHBIX KOCMUYECKMX JIy9eldl TaM MPaKTUYSCKU Ta-
KOI Xe, Kak 1 Ha 3emiie. 3a 3TO BpeMsl Yepe3 TaKylo cropy pasMepoM B 10 MKM mpoiiaeT
npuMepHo 10 MJIpI 9acTHUII CBEPXBBICOKMX HEPTUI, U3 KOTOPHIX A0Opasi COTHSI ThICIY
OyIeT TMOTJIOIIeHa BEIIeCTBOM CIOPBI. DTO COOTBETCTBYET 03¢ M3Jy4YEHUS B HECKOJBKO
MWIIHapAoB peHTreH. IlociaencTsuss Takoil «0OMOApAUPOBKM» MOTYT OBITh TOJBKO
JIeTaJIbHBIMHU *).

Bonbiiylo onacHOCTb A CHOp, OJYXIAIONIMX B MEX3BE3IHOM IMPOCTPAHCTBE, MO-
I'YT TPEACTAaBIATh TOPSYWE 3Be3Ibl, KOTOPbIE Ha OTPOMHBIE PACCTOSIHUS, HCYUCISIEMBbIC
COTHSIMU CBETOBBIX JIET, MOHU3YIOT U CUJILHO HAarpeBaloT MeX3Be3IHbIN ra3. B Takux o0-
ITUPHBIX O00JACTAX MEX3BE3MHOW Cpelbl, OKPYXKAIOMMX TOpsSYne 3BE3Ibl, KOCMUYECKIE
MBUIMHKU, B TOM YHCJIE W CIIOPbI, MOTYT OBITb TOJHOCTBIO pa3pylICHBHI.

Kpuk u Oprein mpuBOIST IBa YUCTO GUOJIOTMYECKUX apryMeHTa B IMOJIb3y TUIIO-
Te3bl «HATMPaBIeHHON MaHcepMu». OHU 1MOJIaraioT, YT0 XUMHUYECKUM COCTaB XMBBIX Op-
raHW3MOB B KaKOI-TO CTEeMEHU TOJKEH OTpaxkaTh XMMUYECKHMI COCTaB Cpellbl, B KOTOPOii
npoxoauia ux 3BoJtonusi. [IoaToMy MpUCYTCTBUE B COCTaBe OPraHM3MOB IJIEMEHTOB, UC-
KJTIOYUTETbHO PEAKMX Ha 3eMle, MOXET CIYXUTh «HaMEKOM» Ha TO, YTO XMU3Hb 3apOIM-
Jlach JaJieKo 3a TpeaejiaMy Halledl TUTaHeThbl, TIe XMMUYECKUN COCTaB Cpelbl COBCEM
nHoi. [ToueMy, HampuMep, TOBOJbHO BasKHOE MECTO B KU3HEIESTEIbHOCTH KJIETOK 3aHU-
MaeT MOJIMOJEeH, B TO BpeMs KaK ropasno 6ojice 0OOUIbHbIE U XUMUYECKHU CXOMHbBIE C HUM
XpOM W HMKEJb 3aMETHOI POJIM B GMOXMMHUUYECKMX Ipolieccax He urpaiotr? Mexay TeMm
M3BECTHBI OYEHb PEIKHME 3BE3Ibl ¢ aHOMAJbHO BBICOKUM cCoOIepXaHUeM MojubmeHa. Mo-
KeT ObITb, OHU OKPYXEHBI OOraThIMU MOJUOAEHOM TUIaHETaMM?

JlpyruM apTyMeHTOM B IOJIb3y 3TOM THMIIOTE3bl SIBJISIETCS YHUBEPCAJIbHOCTb TEHE -
THYeCKOTO Kona (cMm. 1. 12). B camom nerne, moyemMy Bce KUBYIIIME OPraHU3MbI —
OT TIPOCTEUINMX OO YeJoBeKa — UCIOIb3YIOT COBEPUICHHO OTWHAKOBBIN TeHETUYECKMiA
kon? Bemb MBICIMMO MHOXECTBO MOAMMUKaIMii Takoro Koxa. [laHcrmepMust HEMMPUHYX -
JIEHHO OOBSCHSET 3Ty YAMBUTEIbHYI0 OCOOCHHOCTD; XOTSI, KOHEYHO, 3TO MOXHO OOBsC-
HHUTh «OOpHOOI 3a CyleCTBOBaHWE» OPTAaHMU3MOB C Pa3HBIMM TEHETUYECKUMU KOIAMHU.

B o6miem, noBoasl Kpuka m Opreiiia Helb3sl CIYMTaTh OYeHb CEPbe3HBIMU, HO BHU-
MaHUs OHU 3aCJTy>XKUBAIOT. B BBICIIEH cTereHN HEOXUIAHHYIO U OeCIpeliefeHTHO CMeTyIo
TUTOTE3Y BRIABUHYIM X0itn 1 BukpamacuHr. JIoBOJIbHO DaBHO M3BECTHYIO IMUPOKYIO MO-
JIOCY TIOTJIOIEHMS, HabM0gaeMylo B CITeKTpaX MHMPaKpaCHBIX TaJaKTUIECKUX UCTOYHU-
KOB M OOBIYHO MPUIMHCHIBAEMYIO MEX3BE3IHBIM YaCTHUIIAM JIbla, OHU TPEIJTOXWIN CUU-
TaThb 00YCJIOBJIEHHON HAXOASIIMMUCS B MEX3BE3IHOM cpefe 6aKTEPUSIMU, CXOTHBIMU CO
cropamMu! EAMHCTBEHHBIM OCHOBaHWEM ISl CTOJb CMEJOW TUITOTE3bl SBISETCS 3HAYU-
TEeJIBHO JIy4lliee COBMaJeHUe TPoduUIeil OJIOCH MOTIOIIEeHUs, 00YCIOBICHHON GaKTepusi-
MU, YeM TIpY TOTIOIIEHUU MEeX3BE3THBIMU JIBAUHKAMM TOAXOMAINNX pa3MepoB (puc. 78).
Takoil apryMeHT, OJHAKO, MPEICTaBIsSIeTCS COBEPIIEHHO HemocTaTOYHbIM. Hampumep,
MOXHO MOA00paTh TaKoe pacrpeesieHue pa3MepoB JbAMHOK, KOTOPOE HacT JyJIllee Co-

*) Heobxoammo 3aMeTHTh, UTO CIIOPHI HEKOTOPHIX MUKPOOPraHM3MOB M BUPYCHl HE THOHYT
Jaxe MU J03aX XKeCTKOT0 M3Tyd4eHUs, TOCTUTalomuX | MIH peHTreH. Bce Xe, Kak MOKa3bIBAIOT
OLIEHKHM, JI03bl pagMalliy, TOJYYEHHbIe BUPYCAMU W CHOPAMU MPH «MEX3BE3IHBIX MyTEIIECTBUSIX»,
3HAYMTENbHO OOJIbIIE.
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BIIaJieHUE HAOJIONAEMOrO M TeopeThdeckoro Az : U . T

npocduneit. HakoHel, noboe «3arps3HeHue» R Qbmwn
MEK3BE3[IHOIO JIbJa, OXMIATh KOTOpPOE BIIOJI- ! R
HE €CTeCTBEHHO, MOXET M3MEHUTh MPOGdUIb gt .

moyiochl morionieHus. Iloxoxe Ha To, 4TO
9Ta TMIIOTe3a MpPOOyeT TOABECTH <«HAyYHYIO
6a3y» 1o 3HAMEHUTHI (haHTACTUYECKUI PO-
MaH «YepHoe 0067aKO», HaNMCAHHBIA OTHUM

13 aBTOPOB 3TOW 3KCTPaBaraHTHOW THUIIOTE- Jr i
36l — MPOGeCcCOpPOM XOMIIOM...
. —
<> Kapum, Xoiin n Bukpamacusr Haut 47| goomen.,, i
GoJIbIIOE CXOICTBO CHEKTpa yiabTpaduoieTo- Jr

BOTO M3JIy4YECHUS IIECTH 3BE3J CO CIIEKTPOM,
BO3HUMKAIOIIMM ITPU IMOTJIOIEHN M CBeTa 6aKTe -
pusimu. bonee mo3nHue neTaabHbIe UCCIeI0BA-
HMSI, OJHAKO, HE TMONTBEPOWIA 3TOTO OTKPHI-
T, OHU MCKITIOYAIOT OTOXACCTBICHUE JeTa- gt =
JIel CTIeKTpa C MOTJIOIIeHUEeM WU PacCesTHU-
€M B yJIbTpadroIeTOBON, BUIMMON WM WH-

(bpakpacHoii ob6iacTu crnekTpa ¢ Tpunroda- VS MIE T ) i 4 el b O I
HOM (reTepOLMKIIMYECKAs aMUHOKUCIIOTA, MC- 24 29 Jd 37
MOJIb3yeMasi KIETKAMHU OPTaHU3MOB AJisI O10- Ay
CHHTE33), MPOTEMHAMH, BUPYCAMH, THATOMO- Puc. 78. Beepxy: CIIOIIHAR AfHUA — TEOpeTHYe-
BBIMU BOIOPOCTAMU WM APYTUMU XKUBBIMU  cyuii npodis HOA0CE HOTIOWEHUS JThaa npu
WX BBICYIIEHHBIMY 36MHOIIONOOHBIMU OMOTO- ~ pasmepe sactiil 0.5 wEM, HYHKTHP = T0 &€ Al
TMYECKUMU KIeTKaMu <> pasmepon 0,1 MKM; BHH3Y — TeopeTHYeCkuil npo-

Iwib NOFAOLEH A, 00YCAOBAEHHOrO BaKTEPHIMI;

BO3BpaTHMCH TETIEPE K BOIIPOCY O IpHU- TOYKM — JaHHbe HAGI0 neH ui

pole OTIeYyaTKOB BOHOPOCIEi, HaldeHHBIX
B HEKOTOPBIX MeTeopuTax. PasymeeTcs, TPYyIHO COIJIaCUThCS C TUIIOTe30i bepHana
B TOM BMJE, KaK oHAa c(hOpMyJIMpPOBaHa, TaK KaK HeJb3sl cebe IMpeNcTaBUTh, YTO IPU BYII-
KaHMYECKOM B3pbIBE BELIECTBY COOOIIAETCS BTOpas KOCMHYECKasi CKOpPOCTb. Moxer
OBbITh, YTO OTAEJIbHbIE MUKPOOPTaHMU3MbI BEIOPACHIBAIOTCS 3a Ipee/bl 3eMIU IPYTUMU
CWJIaMHU, HaIpuUMep DJIeKTpUYECKMMM. JBUTasich B MEXIUIAHETHOM IIPOCTPAHCTBE, OHU
MOIJIM <«IIPUIMIIHYTh» K KaKOMYy-HHOYIb MalloMy KOCMUYECKOMY Tely, KOTOpPOE€ ITOTOM
BbINA0 Ha 3eMiio Kak MeTeopuT. OIHAKO 3Ta TMIIOTE3a BCTPEYaeTCs C OOJBbIIMMU TPYA-
HOCTSIMU, U ObLIO OBl BaXXKHO MCCJIEO0OBaTh 3TOT BOIPOC BO Bcex AeTajisx. Ho mpexne
BCET0 HYXXHO I0Ka3aTh KOCMHYECKOE IIPOUCXOXKIEHUE METEOPHBIX OTIIEYAaTKOB MUKPOOP-
ranu3moB. CyllecTBYIOLIUE IIOKA <«IOKAa3aTeJbCTBa» B BBICIIEH CTEEHW COMHUTEIbHBI.
Jlo cux mop Mbl OOCYXIAIUM BO3MOXHOCTb CYIIECTBOBAHUS XM3HM Ha pasiUYHBIX
IUIaHeTaX, B TOM YMCJIe M TaKUX, rae (u3M4ecKue YCJIOBUS pPE3KO OTIMYAIOTCS OT
3eMHBIX. B CBSI3M ¢ 3TUM JI0GOMBITHO 3aMETUTh, YTO Ha BlOpakaHCKOM CHMIIO3UyMe
1971 r., HOCBSIIIICHHOM pa3JIMIHBIM acCIIeKTaM IIPOOJIEMBI CBSI3U MEXKIy BHE3eMHBIMM LIM-
BUJIM3ALMSIMU, BIIOJIHE CEPbE3HO OOCYXKIAICSI BOIPOC O BO3MOXHOCTM BO3HUKHOBEHUS
U Pa3BUTUM XKU3HU B... aTMocdepax oYeHb XOJOMHBIX 3Be3d. TeM caMbIM ObLia IIpoOuTa
nepsasi Opellb B «IUIAHETHOM ILIOBMHM3ME» ¥), XapaKTepHOM [Jis IMPoOJIeMbl BHE3eMHOM
KM3HU. JIMCKyccUs IoKasaja, 4TO XOTSI XM3Hb (€CJIM OHA €CTh) Ha XOJIOAHBIX 3Be3[Iax
B NPMHLMIIE M BO3MOXHA, €€ pa3BUTUE BCTpEYaeTCss TaM C OTPOMHBIMHU TPYIHOCTSIMU,
MpeXIe BCEro SHepreTMYecKMMM. 3a0aBHO, YTO MOXKHO ObUIO HaOJIOAaTh CBOEOOpa3HbBIM
BO3BpaT K CTAPUHHBIM, OECKOHEUHO HAUBHBIM BO33PEHMSIM 3HAMEHUTOTO aHIJIMIACKOTO
actpoHoMa [epuiens. IlocneaHuii BmosiHe cepbe3HO cumTaj, 4uto CoJyHIlE — 0OMUTAaEMO,

*) «[InaHeTHBIN LIOBMHM3M» - 3TO NpEACTaBJICHUE O TOM, YTO KMU3HbL BO Bcenennoit moxer
BO3HUKHYTb M Pa3BMUBATLCA TOJbKO Ha IIJTAHETaXx.
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€ro MOBEPXHOCTh TOBOJIBHO XOJIOJHA U TOJbKO IJaBalpolivMe HaJ Heil o0jaka oueHb Topsi-
yu... O06 3TOM yXe peub Ija BO BBEAEHUM K 3TOU KHUTe. PazButue pusuku u actpodu-
3UKHU 00bsicHUI0 B XX B. mpupony CoiHlLa U 3Be31 U KaMHsI HAa KAMHE HE OCTaBUJO OT
B3mIsinoB ['epuiens. HoBoe Bo3poxineHWe KOHLEMUMU «3BE3AHOU XU3HW» IMPOU3OILIO,
KOHEYHO, Ha COBEPIIEHHO IPYroii OCHOBE. ABTOPY 3TOi KHUTU, OAHAKO, UAEU BO3HUKHO-
BEHUS XM3HU Ha 3Be3lax MpPencTaBisioTCs 0ecrnepcrneKTUBHBIMU.

Ha tom xe bropakaHcKoM cumMIio3uyme U3BeCTHBIN pu3uk [laiicoH (o ero uaesx 1mo
npobjeMe BHE3EMHBIX IIUBUIM3AIUi OyAeT paccKa3aHO B IOCJIEAHEH YacTU 3TOH KHUTH)
BBICTYTIUJI C UCKJTIOUUTEJIbHO CMEJbIM YTBEPXKAEHUEM, YTO OCHOBHBIM OOUTAIUIIEM KM 3-
HU B ['ajakTuke MOTryT ObITh HE IJIAHETHI, a... KOMeThl! [IeJo B TOM, YTO YMCIO KOMET
B Hamell lajnakTuke HOJXHO Ha MHOTO MOPSAKOB IpPEBBIIIATh YMUCIO 3BE31 U ILJIaHET.

Cyl1iecTBeHHO, YTO XW3Hb, MO CYLIECTBY, €CTh «IIOBEPXHOCTHHbI» heHoMeH. Hampu-
Mep, ouochepa 3eMau MOXET ObITh paccMaTpuBaeMa KaK TOHKMU IIapoBO# cJioi, pa-
JUyC KOTOpPOro paBeH paauycy 3emmu (T. €. 6370 kM), a TOJIIMHA -- BCETO JUIUbL He-
CKOJIbKO KuioMeTpoB. OKa3bIBaeTCs, YTO XOTSI MacChl KOMET HUUYTOXHO MaJibl IO CpaB-
HEHMIO C MaccaMM IIJIaHeT, CyMMapHasl TOBEPXHOCTb BCeX KOMET B ['ajakTMKe Ha MHOTO
MOPSAAKOB 0OJIbllIe, YeM CyMMapHasi MOBEPXHOCTh MaaHeT. LleHTpanbHble 00JaCTH KOMET
MOTYT OBITb OOTaThl CJIOXHBIMU OPTaHUYECKUMU COCIMHEHUSIMU U TaM B MPUHLMIIE BO3-
MOXHa Mpebuosornyeckasi BoJIOLMS BenlecTBa. Bce xXe Mbl BecbMa CKENTUYECKU OTHO-
CHUMCST K BO3MOXHOCTU BO3HUKHOBEHUS U Pa3BUTHS XKM3HU Ha KoMeTaX. TaM HET CKOJb-
KO-HUOYIb 3aMETHOM CUJIbI TSIKECTHM; TaM B OTPOMHBIX Mpeaejax MEHSETCs] TeMmepaTy-
pa — ub0 OOJBIIMHCTBO KOMET ABUXYTCS IO CUJIbHO BBITSHYTHIM opbOutam. Ilog
BO3JIEICTBUEM BCSIKOT'O poja Bo3MylleHU kKoMeThl BOAuM3u CosiHIIAa pacmagaloTcsl Ha Me-
T€OpHbIE MOTOKM — 3TO MPOMCXOAUT OYKBaJIbHO Ha HalIMX Iyia3ax. Bce aTo gemaer Ko-
MeThl B BBICIIEH CTENEHW HEMOAXOISIIMM MECTOM [JisSi BO3BHUKHOBEHUS M Pa3BUTHUS
KU3HU.

N, Hakownel, eie onHo 3aMedaHue. [IpeaMeToM 3TOil KHUTH SIBJSIETCS, €CJM MOXHO
TaK BbIPA3UTHCS, «aCTPOHOMUYECKHUI IIOBUHU3M». DTO 03HAayaeT, YTO IO CHUX IOp Bcerma
obcyxnanach npobiemMa BOZBHUKHOBEHUSI U Pa3BUTUS XXKU3HU Ha TeX WU UHBIX aCTPOHO-
MUYECKUX oOBbeKkTax (TUIaHeThl, 3Be3dbl, KoMeThl). Ho Bemb XW3Hb B MPUHLUIIE MOXET
ObITh U Ha coBeplieHHO ApyroM ypoBHe! Jler 10 Hazam uUTalbSIHCKUUN (PU3MK-TEOPETUK
KokKOHM BBIIBMHYJI HeoOblYaiiHO cMenyio rumoresy. CyTbh 3TOH TMIIOTE3bl CBOIUTCS
K cilenymoueMmy. Yxe ceiluac usBecTHO cBbille 200 3JeMEHTApHBIX 4YacTUll, OOJbluas
YacThb KOTOpBLIX HecTaOwibHa BHE siiep aToMOB. MOXHO cebe MpeAcTaBUTb, PACcCyXIaeT
KokkoHu, 4TO rae-To Ha cyObsiIepHOM YpPOBHE 3JIEMEHTApHblE YacCTUIIBl HaXOISTCS
B BECbMa CJIOXHBIX M MOKa ellle He MO3HAHHBIX B3aMMOOTHOILIEHMSIX. 3AeCh B MPUHILIMUITE
BO3MOXHA HeKas «XMMUSI» Ha SIIEPHOM YPOBHE U — KTO 3HAeT — MOTYT BO3HUKHYTb HC-
KJIIOUUTEJbHO CJIOXHbBIE, CIOCOOHBIE K PEeIJIMKALIMM CUCTEMbl. 2KM3Hb Ha SIIEPHOM YpOB-
He! PazymeeTcsi, moka eie Mbl HUYEro OOJIblIE MO 3TOMY YBJIEKaTeJIbHOMY CIOXKETY CKa-
3aTh He MoxeM. IlycTb aT0 OymeT — moka — WiIocTpaleil 6e3MepHBIX BO3MOXHOCTEM
nojeta MbiciM. Ho KTo 3HaeT, Kak 3Ta mpoOJjiemMa OyIeT BBHIIVIAAETh Yepe3 HECKOJIbKO
BEKOB!

HakoHen, crouT cka3zaTh 00 wMIee Hallero Bblgalomerocss ¢u3uka-TeopeTuka
M. A. MapkoBa, paccMaTpMBaBIIErO «IIOYTH 3aMKHYTbie» (B KOCMOJIOTUYECKOM CMBbIC-
JIe) MUpPBI, KOTOpbIe AJIs «BHELIHETro» HabJjiomaTesasi MOTYT BBITJISAETh KaK OYEeHb Ma-
JIEeHbKHE, MOXET ObITh, JAaXe dJIeMEeHTapHbIe 3apsixKeHHbIe YacTULlbl. Takue TMImoTeTuye-
ckue 00bekThl MapkoB Ha3biBaeT «(DpUAMOHAMM» B YECThb 3aMe4yaTeJbHOTO COBETCKOTO
KocmoJjiora A. A. @puamaHa. B mpuHIune, KOHEUHO, BOBMOXHO, YTO BHYTPU HEKOTOPHIX
«(pUIMOHOB» M CYILECTBYIOT KaKMe-TO XMBble W Jaxe pasyMHble cyiuectBa... Camoe
JII0OOMBITHOE — YAWMBUTENbHAs uaes MapkoBa COBEpIIEHHO HE MPOTUBOPEYUT PyHIaMEH-
TaJlbHbIM 3aKoHaM (u3uku! Bce ke He cienyeT 3a0biBaTh, YTO MOKA HET HUKAKUX yKa3a-
HUA Ha BO3MOXHOCTb peaqu3aliud 3TOU KpPACHUBOW HIEU «HA CAMOM JeJje».
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1S8. Obuwue zameuartust

B niepBoii yacTu 3TOI KHUTU MBI paccka3biBaju O CTpoeHUM BceneHHO# U 00 3BOJIO-
LIMA COCTABJISIONIMX €€ Pa3UYHbIX KOCMUYECKUX OOBEKTOB. 3ajgaueil 3TOM 4acTu ObLIO
YCTaHOBJICHUE CaMbIX OOIIMX YCJIOBUM, MPU KOTOPHIX BO BceneHHOW MoXeT (HO He
00513aTeIbHO N OJIK Ha ) BOSHUKHYTh XXM3Hb. BbIJIO MOKa3aHO, YTO TaKasl «AeJUKaTHas»
dopma nBUXKEHUST MaTepuu, KakK XU3Hb, 3aBUCUT OT OOJIBIIOrO YKUCJIAa COBEPIIEHHO HE
CBSI3aHHBIX MeXIy coboil siBneHui. Tak, Hanmpumep, SIBIEHUE <«KPACHOTO CMEILEHUS»
B CIEKTpax MJaJieKWX TajakKTMK OKa3bIBAeTCsl, [O-BUAUMOMY, O0S3aTeJIbHBIM YyCIOBUEM
JUIS BOBHUKHOBEHHUSI M Pa3BUTHUSI KU3HU Ha KakoM-HUOymb ruiaHete. Tak ke HeOOXOMUMbI
JIJIS1 9TOTO BCIIBILIIKW CBEPXHOBBIX 3BE3J/l, B MPOILIECCE KOTOPBIX 00pa3yloTCs TSKeJbie 3Je-
MEHTbI, 63 KOTOPBIX HEeMbICIMMa XUBas cyocraHius. KpoMme Toro, obpasywoiiuecs mo-
cJie TaKOW BCIMBIIIKY yAapHbIe BOJHBI B MEX3BE3IHOW Cpelie MOTYT CTMMYJIMPOBAThH IMpPO-
mecc oOpasoBaHMsl 3Be3n (cM. 1. 4). Hakonel, Heob6xoguMmo, 4YTOOBI B JOCTATOYHO
0OJIBIIIOM KOJIMYECTBE OOpPAa30BBIBATUCH <«MOAXOASIIME» IJIAHEThl. DTOMY BOMpPOCY B
MepBoOii YyacTu ObUIO yleneHo ocoboe BHUMaHMe. Bes mepBasi 4acThb MOCTpOEHAa Ha OCHO-
BE HAEXHO YCTAHOBJEHHBIX (hAaKTOB M BIIOJIHE OOOCHOBAaHHBIX TEOPUN U TUIIOTE3.

3HAUUTENIbHO CJIOXHEe OOCTOUT C LIEHTPAJbHOI Mpo0JIeMOii BO3HUKHOBEHUS KUBOU
cyOCTaHIIMM M3 HEXWBOW, KOTOPOW TOCBsIEHA BTOpasl YacTb KHMTU. ODTa mpobsiema pe-
1IAeTCSI COBMECTHBIMU YCHJIMSIMU MOJIEKYJISIPHOM OMOJOTUU, KNOEPHETUKU U KOCMOTOHUU.
«ITypm» 3TO# TBEPABIHM HEMO3HAHHOTO, IO CYLIECTBY, HAUMHAETCS TOJbKO ceituac. Tem
HE MEHee yXe B HaCTosIliee BpeMsl HaMevaloTcsl MyTU pellieHusl 3Toi nmpobiemsl. Bo BTO-
pOIi YacTH MpOBeJeH TakKe aHalu3 BO3MOXHOCTHM XM3HU Ha COCEIHMX C HaMU TJIaHeTax
CosiHeyHO! cucTeMbl. YBbI, BbIIAIOIIMECS YCIIEXHM KOCMOHABTUKM TO3BOJIVIIM TMOJYYUTD
JaHHbIE O IJIaHETaX, MPAaKTUYECKU MCKIIOYAIOIINE BO3MOXHOCTh KakKUX Obl TO HU OBLIO
dbopM ku3HM Ha HUX. MeXay TeM IUIaHeThl OKOJIO NPYIMX 3Be3/ MOKa elle HEeTOCTYITHbI
JUISL HalMX MCCJICIOBAHUIA.

IMepexoast K 0OCYXAEHUIO BOMPOCOB, CBSI3AHHBIX C BO3MOXHOCTBIO T€X WJIM WMHBIX
MPOSIBJIEHUI pa3y M H O XM3HU BO BceleHHOM, Mbl CTaTKMBaeMCsl C OUYEHb OOJBIIUMU
TPYAHOCTSIMHU.

Ku3Hb Ha Kakoii-HMOyOb IJaHeTe AOJIKHA MpOoJAeaTh OTPOMHYI0 3BOJIOLMUIO, Tpe-
KJIE YeM CTaTh pa3yMHOU. [IBUXylasi cuja 3TOil 3BONIOIMU — CIIOCOOHOCTh OPTAHU3MOB
K MyTallMsIM U €CTeCTBEHHBbIII 0TOOp. B mpoiiecce Takoil 3BOMIOIIMKM OpraHU3Mbl Bce Oojee
u Oojiee YCIOXHSIOTCS, a MX YacTH — CHELMAIM3UPYIOTCA. YCIOXHEHUE OpraHu3MOB
WIET KaK B KayeCTBEHHOM, TaK W B KOJIMYECTBEHHOM HamnpaBieHuu. Hampumep, y 4epBs
uMeeTcsl Bcero JiMiib okojio 1000 HEepBHBIX KJIETOK, a Yy 4YeJoBeKa OKOJIO AECATH MMJI-
nuapaoB. Pa3BuTre HEPBHOI CUCTEMBI CYILIECTBEHHO YBEIMYMBACT CIIOCOOHOCTH OpPraHU3-
MOB K ajanrtaluMu, WX TUIACTUYHOCTb. OTM CBOMCTBA BBICOKOPA3BUTBHIX OPTaHU3MOB
SIBJISIIOTCSL HEOOXOMMMBIMU, HO, KOHEYHO, HEJOCTATOUHBIMU [JIS1 BOSBHUKHOBEHUsI pasyma.
IMocnenHuit MOXHO OMpeNeNIWTh KaK aJanTalldio OPraHU3MOB [JIs MX CJIOXHOTO CO-
LIMAJIbHOTO MOBEJCHUS.

Ha npotrsokeHuM 3TOil 4acTM KHUTM Mbl HEOJHOKPATHO OyneM MPUMEHSTb TEPMUH
«pa3yMHasi XM3Hb», CUMTAasl €ro OJJIEMEHTAPHBIM, T. €. HE TPEOYIOLIUM CIEelNaTbHOTO
orpenesieHus. MexXay TeM 3TO IaJieKo He Tak. B camoM zene, 4To Takoe «pa3yMHOeE Cy-
mectBo»? Ha 3TOT BOIpOC MOKHO MOTMBITATHCSI OTBETUTh TaK: pa3yMHBIM Mbl Ha3blBacM
Takoe CylIecTBO, KOTOpoe 00JiafaeT CrocOOHOCThIO K MbimjeH 0. Hy, a 4ro Takoe
MbllieHre? 31ech Mbl CTAJIKMBAEMCSI C TEMU Xe TPYAHOCTAMU B OMpEAESIeHUU 3TOTO IMOo-
HSITMSI, YTO M B cllydyae OTpeAeSieHUs MOHSATUS «KWU3Hb». Belb eIMHCTBEHHO M3BECTHOM
HaM (OpPMOI MBILIIEHUST SIBJISIETCSI MbILIIEHUE 4esoBeka. OrpeneseHre MOHITUN «MBbIIiI-
JIEHWE» U «pa3yMHasl XXU3Hb» HESABHO BCerna CBOAMIOCH K OMUCAHUIO KOHKPETHBIX OCO-
OEHHOCTEl YeJOBEYECKOTO MBIIUIEHUS, TPEACTABISIONIEro co00il  crenubuIecKyro
NesITeIbHOCTh MO3ra.
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Ho, xak momuyepkuBan A. H. Konmoropos, B Hacrosiiiee BpeMsi Takoe OIpelesieHUe
yXe He ABJISIETCS yIOBJICTBOPUTEJbHBIM IO ABYM NMpUUYMHaM. Bo-mepBbix, B Hallle BpeMs
WHTEHCUBHOTO Pa3BePThIBAHUS KOCMUYECKUX MCCIAENOBAHUII MMeeTCs MPUHIMITUATbHAS
BO3MOXHOCTb BCTPEUM C TAKUMU (OpMaMU CYyIIeCTBOBAHUSI BBICOKOOPTaHU30BAHHOM Ma-
TepUU, KOTOpbie 00J1aJal0T BCEMU OCHOBHBIMM CBOMCTBAMU HE TOJIBKO XM BBIX, HO U
M BI CJI 51 Il U X CYIIECTB U KOTOPBIE MOTYT CYIIECTBEHHO OTJIMYAThCS OT 3eMHbIX (hopM. Bo-
BTOpbIX, OypHOE pa3BUTHUE KMOEPHETUKU OTKPBLIO B MPUHIIMIIE HUYEM HE OTrpaHUYEH-
HYI0O BO3MOXHOCTh MOJAETMPOBAaHUS JOObIX, CKOJIb YrOAHO CJOXHBIX Mare-
pUaTbHBIX CUCTEM.

I[To 3TMM AOBYyM TpUYMHAM B HAcTosIlee BpeMsl MMeEeTCs OcTpasi HeoOXOIMMOCThb
JaTh TaKOe ONpeleieHue MOHSATUSL «MbIIIUIEHUE» , KOTOpoe ObLJIO Obl CBSI3aHO C KaKUMU
Obl TO HU ObUIO KOHKPETHBI MU TPEICTABIEHUSIMHU O (PU3NUYECKOUl Mpupojae mpolec-
COB, JieXXallMX B OCHOBe MbllLieHUs. ClefnoBareibHO, TaK Xe Kak M B cilydyae MOHSITUS
«KU3Hb», HEOOXOmMMO (GYHKIIMOHAJbHOE OIpeAeICHUE TIOHSATUS <«MBILUICHHUE.

IMocnenoBarenbHOE pa3BuTHE «PyHKIIMOHATBHONW» TOUYKM 3pEHUS HA XXKU3Hb U MbIIII-
JIeHVEe TIPUBOJUT K YIMBUTEJIbHOMY BBIBOIY, UMEIOIIEMY, Ha HaIll B3TJISIA, UCKITIOUUTENb-
HO OoJbIIOe 3HAUYEeHUE JJIs MPOoOJeMbl pa3BUTUSI pasyMHON XU3HU BOo BceneHnHoit. Kak
ykasbiBaeT A. H. Konmoropos, «...MomenupoBaHue criocoba OpraHu3alu MaTepuasib-
HO CHCTeMBbl HE MOXET 3aKJIIYaThbCsd HU B YeM MHOM, KaK B CO3MaHUM U3 APYTUX Mare-
pUANbHBIX 2JIEMEHTOB HOBOW CHCTEMBbI, O0Jamalolleil B CYIIECTBEHHBIX YepTax TOM Xe
opraHu3aiiMeit, yto W cucreMa Mopeaupyemas. [1o3ToOMy HOCTaTOuHO TOJHAs MOJIEJ]b
>KMBOTO CYIIECTBA 1O CIPaBeUIMBOCTU JOJDKHA HA3bIBAThCS XKUBBIM CYILIECTBOM, MOJENb
MBICJISIILIETO CYILECTBA — MBICISIIIUM CylecTBOM» *). TakuMm o0Opa3om, KubepHeTuka o0o-
CHOBBIBAET MPUHIUITUATBHYIO BO3MOXHOCTb CO3/1aHUsI MCKYCCTBEHHBIX XXUBBIX U J1axe
MBICJISAIIUX CYIIIECTB.

DTOT BOMPOC HACTOJBKO BaXeH, YTO Mbl HAa HEM OCTaHOBMMCS HEMHOTO TOIpOOHee.
Jlyuyme Bcero OyneT, e€cid Mbl TPOLMTUPYEM COOTBETCTBYIOIIME BbICKa3bIBAHUS
A. H. Koamoroposa:

«O01Ien3BeCTeH MHTEpEeC K BOIMPOCAM:

MoryT 11 MaIiMHbl BOCTIPOM3BOIUTHL ce0e MOJOOHBIX M MOXET JIM B TIpOLecce TaKo-
IO CaMOBOCTIPOM3BENEHMS MPOUCXOAUTh MPOrPecCUBHAS 3BOJIOLMS, MPUBOAAIIAS K CO-
3MIaHUI0 MAIIWH, CYIIECTBEHHO 0o0Jiee COBEPIIEHHBIX, YeM HCXOJHbIE?

MoryT ¥ MallMHBl UCTBITBIBATh dMOLMU? MOTYT JIM MalllMHBI XOTETh Yero-jiubo
U caMU CTaBUTh Iiepen coOOW HOBBIE 3ajauM, HE IIOCTABJEHHbBIE Iepe]] HUMU UX
KOHCTpyKTOpamu?

HMHorna neiTaloTcsi 000CHOBATh OTPUIIATEIbHBIN OTBET HAa TOJOOHBIE BOIMPOCHI IPU
TIOMOIIHU:

a) OrpaHWYUTEJILHOTO ONpENENEHUSI TIOHSATUS «MallluHa»,

0) UIeaATMCTUIECKOTO TOJKOBAHUS MOHSATUS «MBILUIEHUE», TIPU KOTOPOM JIETKO J0-
Ka3bIBaeTCS HECTIOCOOHOCTh K MBILIIJIEHUIO HE TOJbKO MalllMH, HO U 4YeJoBeKa...

...OIHaKO BaXXHO OTYETIMBO MOHUMATh, YTO B paMKax MaTepUaTuCTUUYECKOTO MU-
POBO33pEHUSI HE CYLIECTBYET HUKAKUX COCTOSITEIbHBIX MPUHIMUIUAIBHBIX apryMEHTOB
MPOTUB TIOJIOXUTEJIIBHOTO OTBETa HA HAIIM BOMPOCH.. DTOT TOJIOXUTEIbHBIA OTBET
SIBJISIETCSI COBPEMEHHOIN (hOpMOI TOJIOXEHUSI O €CTECTBEHHOM BO3HUKHOBEHMU XU3HU
U MaTepuaJbHOW OCHOBE CO3JaHWUS...

[MpuHUMTIManbHAS BO3MOXHOCTb TOJHOLIEHHBIX XMBBIX CYIIECTB, MOCTPOCHHBIX ITOJI-
HOCTbIO Ha TUCKPETHBIX (HUGPOBBIX) MEXaHM3MaX IMepepaboTK MHGOPMAIIMK U YIIpaBlie-
HUSI, HE TTPOTUBOPEUYUT MPUHLUIAM MaTepUATUCTUYECKON NuanekTuku. [1poTuBomonox-
HOE MHEHWE MOXeT BO3HUKHYTb y CIEUUATUCTOB MO (uaocodud MaTeMaTUKU JUIIb
MOTOMY, YTO OHUW TPUBBIKJIU BUIETh TUAJCKTUKY JIMIIb TaM, TJe TOSIBISIETCS OeCKOHeY-

*) Konmoropos A. H. XusHb n MbllIeHHe ¢ TOYKM 3peHus KubepHeTukn.— M., 1961.
Bce nmanmbHeifime MUTATBl MPUBOAATCS M3 3TOTO MCTOYHMKA.
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Hoe. [lpu aHanu3e sIBJI€HUI XU3HU CYIIECTBEHHA HE NMaJeKTHMKa OeCKOHEYHOro, a aua-
JieKTHKa 00Jb1Ioro (4yucro apudmeruyeckass KoMOMHalMs OOJBIIOTO YuCIa 3JEMEHTOB
CO3[aeT M HEMPEPHIBHOCTb M HOBbIE KayecTBa)».

Mpbl npuBenu 3Ty MJIMHHYIO LIMTATy U3 paboOThl BbIIAIOLIETOCS MaTeMaTHMKa TOJbKO
MOTOMY, YTO, Ha Halll B3I[JSIA, HeJb3s Jyyllle BbIpa3uTh CyTh JAefda. Bmecte ¢ TeMm
A. H. KonMoropoB mpenynpexaaeT MpOTUB YMNPOIIEHYECKUX TPAKTOBOK MPUHIIUMITUATb-
HOI TIpOOJIEMbl BO3MOXHOCTU CO3[aHUsI MCKYCCTBEHHBIX pa3dyMHbIX cyiecTB. Iloka ere
KMOepHEeTUKAa OCMBICIWIA JUIIb Majyl0 4acTh AESITEIbHOCTU YEeJIOBEYECKOrOo CO3HaHUS.
B xakoii-To cTeneHM MOHSTHI JUIIb MEXaHW3M YCJIOBHBIX pedeKCOB M MexaHu3M ¢hop-
MaJIbHO-JIoTUYecKoro MbiuuieHus. [lpeactouT emie orpomHasi pabora Mo OOBEKTHBHOMY
M3YYEHUIO B «TepMMHAX KMOEPHETUKMU» BCEX TOHKUX BUIOB TBOPUECKOM NEATEIBHOCTH Ye-
JIOBEKa U NPYTuX aclekTOB BhbICIIEN HEPBHOM AESITEIbHOCTU, MOKA €Illeé BO MHOTMX OTHO-
meHusix 3aragouyHoi. A. H. KoamMoropoB ykasbIBaeT, YTO «...CEPbe3HOE OOBEKTHBHOE HU3Y-
YyeHue BBICIIEeH HEPBHOW NeATeIbHOCTU YeJoBeKa BO BCEil ee MOJHOTe MpeAcTaBIsIeTCs
HEOOXONVMMBIM 3BEHOM B YTBEPXICHUU MaTepUAMCTUYECKOT0 TyMaHu3Ma. Pa3putue Ha-
YK MHOTOKPAaTHO TPUBOAMIO K pa3pylIEHUIO TMPUBBIYHBIX [JIs1 YeJoBeKa WIIIIO3UiA, Ha-
YyuHas C yTeLIUTEIbHOU Bephl B JUYHOe OeccmepTue. Ha craguy mojy3HaHMSI W TOJYTO-
HUMaHUS 3TU pa3pylIUTeIbHbIE BEIBOABI HAYKM CTAaHOBSTCS apryMeHTaMu IMpPOTUB caMoOi
HayKH, B MMOJb3y UppallMOHAIN3Ma U Uaeanu3ma. JJapBuHOBCKas TeOpUsl MPOUCXOXAECHMS
BUIOB M TAaBJIOBCKOE OOBEKTUBHOE M3YyYE€HME BBICIIEH HEPBHOW NeATEIbHOCTU HEOMHO-
KpaTHO M300paxajauch KaK MPUHUXKAIOIIKME BbICIIME CTPEMJIEHUS 4YesoBeKa K CO3MaHUI0
MOpaJbHbIX M OACTETUYECKMX UIEATOB. AHAJOTMYHO, B Halle BpeMsl cTpax Tepen
TeM, KakK OBl 4YelOBeK He oKa3zaJcsd HHYEM He Jaydyme <«0e3-
OYIIHBIX aBTOMATOB», NeJaeTCsI NMCUXOJOTMYECKHUM apryMeHTOM
B MOJb3y BUTaJM3Ma M UppalLMOHaIU3IMa».

Ntak, nmpuHUMIKAIBHO BO3MOXHO CO3[JaHWE MCKYCCTBEHHBIX MBICISIIUX CYIIECTB,
CMOCOOHBIX K camoycoBeplieHcTBoBaHMIO. CoBpeMeHHas (paHTacTMYeCKasl JuTepaTypa
n300uIyeT 00pazaMu MeXaHUYeCKUX UCKYCCTBEHHBIX JIoaeld — poOoToB. OOBIYHO UX U30-
OpaxaloT B BUIE KapUKaTypHO CXOJHOW IO BHEIIHEMY BMIY C YEJIOBEKOM COBOKYITHO-
CTU LIAPHUPOB, 3JEKTPOHHBIX JaMIl U IPOYUX <«MHAYCTPUAIbHBIX» aTpubyToB. OmHAKO
elle 3ameyvaTesbHbIM yelickuii mucaTteab Kapen Yamek, mpuayMmaBlIMii caMO CJIOBO «pO-
60T» B mbece «Pyp», n3o0paxaya UX BIOJHE YEJOBEKOMOAOOHBIMU CYIIECTBAMU, U3TOTO-
BJIGHHBIMU U3 OeJIKOB... OueHb BEPOSITHO, YTO, KOIJa 4YeJOBEYEeCTBO OO KOHLA pasrajaer
TallHbI CJI0XHOTO XUMMYECKOTO MPOU3BOJCTBA — CUHTE3a OEJIKOB U3 aMMHOKUCIOT MpPU
MOMOILM ¥ «IoA yrpapiaeHueM» HykiaeuHoBbiX KuciaoT JHK um PHK, xuBble uckyccrt-
BEHHbIE OPraHU3Mbl (B TOM YMCJI€ M pa3yMHble) OyayT MMETh BIIOJIHE «ECTECTBEHHBIN»
BHEUIHUI BULI...

BripoueM moka eiie npexaeBpeMeHHO raaathb, Kak OHM OyayT BeIrIsaeTb. HyxxHo sic-
HO MOHMMAaTh, YTO COBPEMEHHAass HaM Hayka U TeXHMKa ITOKa elle He MOTIYT CUHTE3UpO-
BaTh Jaxe CPaBHUTEJbHO MPOCThbIe XUBbIe OpraHu3Mbl. OmZHAKO Mbl ceilyac HaxXoIUMCS
Ha MOpOre 3TOro BaXkKHEMIIero 3Ttama B pa3BUTUM Ouosioruu. CreayeT Takke NMOMHUTD,
YTO MPUHUMMMAIbHAS BO3MOXHOCTh CO3IaHMSI XMBOTO MBICISIIIETO CyIIeCTBA — 3TO ellle
He eCTbh peajibHasl, MpakTuyeckass BO3MOXHOCTb. Ha 3TOM IyTM HECOMHEHHO BCTPETSATCS
OrpoMHble TpyAHOCTU. HekoTopble M3 Takux TpPYAHOCTEH HaMeyaloTcsl yxe ceiyac.
B yactHocTu, A. H. KoamMoropoB, XOTS U CUMTaeT, YTO IJIs MOJIEJIMPOBAHUS padOTHI Ye-
JIOBEUECKOI0 MO3ra, CBSI3aHHOW HEMOCPEACTBEHHO C IMPOSIBICHUSIMM BbICUIEH YeaoBeye-
CKOl KynbTyphbl (HayKu, MCKYCCTBAa, COLMAJIbHBIX YYBCTB), JOCTAaTOYHO OIEPUPOBATH CO
CPAaBHUTENBHO HeGOJBUIMM KOMMYecTBOM wuHMopMamuu mnopanka 10'—10° aBoMyHBIX
eauHu1 (B TO BpeMsl KaK OObIYHO CYUTAIOT, YTO YMCIO TaKUX €AMHUILl JOJXKHO OBITh IO-
psaka 10°-10"%), oagHako ykasblBaeT Ha OOHY (YHIAMEHTANBHYIO TPYIHOCTb. DTa
TPYAHOCTb OyIeT COCTOSITh B OOJIBIION CIOXHOCTM TOW IMpOrpamMMbl, KOTOpas IOJIKHA
NIPUBECTU B NEMCTBUE aBTOMAT, MOAEJMPYIOUIMI yesoBeyecKuit Mo3r. KoHeuyHO, B MpPUH-
IIUIIe CJIOXHYIO MporpaMMmy, KOTOpasi O0ecIieyrMBaeT JOCTAaTOYHO OBICTpOE pellieHHe HEeKO-

205



TOpPOIi 3alayu aBTOMAaTOM, MOXHO MOJYYWUTh IPU TMOMOIIM IPYroro aBroMara, Kyzaa Oy-
JIeT BBOAUTHCS MpocTasi Iporpamma.

OpHako Takoil aBTOMar OymeT BBIUMCISTH CIOXHYIO IMporpamMmy odeHb noiro. Ilo-
Ka HESICHbl TMyTU TIPEOAOJEHMSI ITOM, a Takxke M APYTruX TPYIHOCTEH, BO3HUKAIOIIMX
B MpoOsieMe COo3MaHusI MCKYCCTBEHHOU pasyMHOU >XM3HHU.

NmeroTcst, onHako, OCHOBaHUSI IoJjlaraTh, YTo OypHOE pa3BUTHE KUOEPHETUKU B rap-
MOHUYECKOM COYETAHUU C Pa3BUTHEM MOJIEKYJSIDHOW OMOJOTMU M HayK O BBICILIENH HEPB-
HOU JesITeIbHOCTA B KOHEYHOM HMTOTe IMO3BOJIMT CO3MaTh MCKYCCTBEHHBIE pa3yMHbIE Cy-
IIeCTBa, NMPUHIMNNAIbHO HE OTIMYalolIMecs] OT €CTeCTBEHHbIX, HO 3HAYUTEJbHO Oosee
COBEpIlIEHHbIE, YeM OHHU, M CIIOCOOHBIE K HaJbHEHIIeMy CaMOyCOBEpPILEHCTBOBAHUIO.
O4yeHb, HAIIpUMEP, BEPOSITHO, YTO TaKMe CyIlIecTBa OYAYT 3HAYUTEJbHO OoJjiee TOJTOXM-
BYILIMMMU, YeM ecTeCTBeHHble. Benb cTapeHre opraHM3MOB BbI3BaHO, MO-BUAMMOMY, MOCTE-
MEHHbIM HAKOIUIEHUEM Pa3JMYHOTO poda HapylleHul B «mevatatoineit» cxeme JHK kie-
TOK. DTa «cxemMa» C TeYeHUEM BpeMeHU KakK Obl «cTupaercs». Ho BmosHe BeposiTHO,
4yTO MCKyccTBeHHbIe «MaTpuubl» JHK MoxXHO chaenaTe ropasgo 6osee «IpOYHBIMU» U
«CTaOUJIBHBIMU».

MckyccTBeHHBIN pa3yM Kak HOBBIM, (yHIaMEHTAIbHON BaXXKHOCTU KOCMUYECKUIA (pak-
TOp ObLT MpeaMeToM O00cyXIeHus Ha BlopakaHCKOM CUMIO3UMyMe IO BHE3eMHBIM LIMBU-
JU3anusiM. ABTOp 3TOM KHUTU MOAYEPKUBAJ, YTO BOZBHUKHOBEHUE NCKYCCTBEHHOTO pa3y-
Ma, TO-BUAMMOMY, SIBJISIETCS BBICIIMM 3TarioM pa3BUTUSI MaTepuu .Bo BceneHHOI.
OCHOBHbBIE 3Tallbl 3TOTO Pa3BUTHUS MOXHO MPENCTaBUTh B BUJAE IOC/IEI0BATEIbHOCTU: He-
KUBasl 3BOJIOLIMOHUPYIOLIAsSE MaTepusl -> XUBas MaTepusl -> €CTECTBEHHbIE pa3yMHBIC
CYIIECTBA -» UCKYCCTBEHHbIE pa3yMHBbIe cyliecTBa. [1oxoxe, 4TO 3pa eCTECTBEHHBIX pa3yM-
HBIX CYIIECTB MOXET ObITh CPaBHMUTEJIbLHO KPaTKOBPEMEHHBIM, I€PEXOMHLIM 3TaroM
B pa3BUTUM Marepuu Bo BceneHnHoii. Hampumep, yxxe ceilyac o4yeBUAHO, YTO OHU MaJlo-
NPUTOAHBI (MM, TOYHEE, COBCEM HENPUTOAHBI) ISl CEPbEe3HOM KOJOHM3ALMKU KOCMOoca
1 BECbMa JIJIMTEJbHBIX KOCMUYECKUX TMoyeToB. «HopManbHas» 3BoJIONMS XU3HU Ha 3eM-
Jle Takue CHUTyalluM, KOHEYHO, He MOIJIa MpeaycMoTpeTb. Hwudero «obumgHoOro» mjs
JKUBBIX MBICJISIIIIUMX OPraHU3MOB B 3TOM (bakKTe Mbl HE yCMaTpUBaeM.

Hamry Touky 3peHust MOJHOCThIO MOAAEePKUBAI U3BECTHBI aMepUKAHCKUIT KUOepHe-
TMK MuHckuii. OH MOZYEepKHYJ, YTO 3a Ipoluenimue 15 JeT «pa3ym» HaIIUX dJeK-
TPOHHBIX BBIYMCIUTENbHBIX MAIIMH YJAYYIIWJICS B MUJUIMOH pa3 (IO «pa3yMOM» IOHU-
MaeTcsl HEeKOoTopass KoMmOuHauusi oObemMa mnamMaTu U ObicTpoieiicTBusi). B TeueHue
HECKOJIbKUX MOCJIEIYIOIUX ACCATUIETUI CIeAyeT OXMIATh YBEJIUYEHUS] XapaKTEPUCTUKU
«pazyMa» MalllMH ellle 1Mo KpailHeil Mepe B HECKOJIbKO AECSITKOB Thicsd pa3. «Paszym» Ta-
KWX MalllMH [0 OCHOBHBIM MapaMeTpaM OyIeT 3aBeIOMO IPEBOCXOIUTh pa3yM YeoBeKa.

MuHCKUI 0CO0EHHO MOAYEPKMBAT TOT MOMEHT, YTO UCKYCCTBEHHbIE pa3yMHbIE Cy-
mecTBa (MalIMHbBI) MOTYT OBITb OYE€Hb MaJ€HbKMMMU U KOMMAKTHBIMU. OHM MOTYT IJiv-
TeJbHO  CYILECTBOBaTb B  KOCMMYECKOM IIPOCTpaHCTBe, 2(DGEKTUBHO  OCBauBas
n mpeoOpasyst ero. BepHemcsi, omHako, K IpobieMaM eCTeCTBEHHOIO pasyMa.

Bo3HuKkHOBeHUE pa3yMa JOJXKHO OBbITh TeCHEHIIMM OOpa3oM CBSI3aHO C KOPEHHBIM
yJIy4YlIeHUEM M yCOBEPIIEHCTBOBAHUWEM CIIOCOO0B oOMeHa MHGopMalMeil MexXay OTaesb-
HBIMU 0cO0siMU. [10aTOMY MJIsI UICTOPUY BOZHUKHOBEHUSI pa3yMHOM XM3HU Ha 3emiie BO3-
HUKHOBEHUE sI3bIKa MMeEJIO pelllamollee 3HaueHue. A3bIK CTal CPeICcTBOM peryjiupoBa-
HUSI COLMAJIbHOTO TOBEAEHUSI BHYTPU COOOIIECTBA MHAMBUIAYYMOB, UTO HMMEJIO OIPOM-
HOE 3HayeHue s COLMAJIbHON 3BOJIOUMM M TOCJEAYIOIed MCTOPUM YeTOBEYECKOro
oO1ecTsa.

MoxeM U Mbl, OAHAKO, TaKOW TMpOLIECC CUMTATh YHUBEPCAJIbHBIM IS DBOJIOLMU
>KM3HU BO Bcex yroJikax BceneHnnoli? Ckopee Bcero — HetT! Beab B mpuHIMIIE MPU COBEP-
IIEHHO APYTMX YCIOBUSAX CPEACTBOM MH(pOPMALMU MEXAY OCOOSIMM MOIJIM Obl CTaTh He
NPOIOJIbHbIE KOJiebaHUsl aTMochepbl (WM, CKaxeM, ruapoctepsl), B KOTOPOU XUBYT 3TU
oco0M, a HeuTo coBepileHHO Apyroe. IlouemMy Obl He MpeAcTaBUTh cebe crocod oOMeHa
nHGOpMallMK1, OCHOBAHHBIA He Ha aKyCTUYeCKMX 3ddeKTax, a, CKaXeM, Ha ONTUYECKUX
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nia MarHuTHBIX? W BooOIIe — Tak Jiu yXX 00s13aTeIbHO, YTOOBI KM3Hb Ha KaKOW-HUOYIb
IJIaHEeTe B MPOILIEcCce ee IBOJIOLMM CTaja pasyMHOi? B 1. 14 MBI yXe TPUBOAMIM BO3pa-
KEHUSI TIPOTUB «THPaXXUpPOBaHUsSI» XW3HU BO BceneHHoil. TeM Gosbliie Bo3paxeHUH Cy-
IIECTBYET MPOTUB <«TUPAXMPOBAHUS» Pa3yMHON KU3HU.

Mexny TeM aTa TeMa C He3almaMsITHBIX BpeMeH BOJIHOBaja 4ejoBeuecTBO. [oBops
0 XW3HU BOo BceneHHOi, Bcerma, mpexkiae BCero, MMEJM B BUAY Pa3yYMHYIO XH3Hb.
OnMHOKM M MBI B Ge3TpaHUYHBIX MPOCTOpax KocMmoca? Kak yxke pacckasblBaloch BO
BBElEHUM K 3TOM KHUTe, (GUiIocodbl M y4YeHble C aHTUYHBIX BPEMEH Bcerma ObUTU yoe-
KIEHBI, YTO MMEETCS] MHOXECTBO MUPOB, e CYIIECTBYeT pa3yMHas Xu3Hb. Hukakmx
Hay4YHO 0O00CHOBAaHHBIX apTYMEHTOB B TOJIb3y 3TOTO YTBEPKIECHUS He MPUBOAUIOCH. Pac-
CYXIEHMS, TIO CYLIECTBY, BEJIMCh TI0 CIEOyIONIeil cxeMe: ecim Ha 3eMjie — ONHOW U3 Iia-
HeT COJIHEYHOM CHUCTEMBI — €CTh pa3yMHasl XU3Hb, TO MMOYeMy Obl eil He ObITh Ha IPYTUX
miaderax? Hioke Mbl yBUAMM, OIHAKO, YTO TaKOW TIPOCTOM METOA PACCYXAEHHUs, eCIU
€ro JIOTUYECKU pa3BUTh, HE TaK YX TUIOX.

Tonbko B Hame BpeMmsl TOA BIeYaTJICHWEM 3alycka TepBBIX HCKYyC-
CTBEHHBIX CITYTHUKOB 3eMJIM 1 KOCMUYECKHUX paKeT MOSBUIINCH CEPhe3HbIC NCCIeI0BAHNS,
MOCBSIIEHHBIE HAYYHO MY aHaJIu3y 9TOH yBleKaTeJlbHeHIIel MpobieMbl, OCTaBaBIIeii-
Cs1 JI0 9TOTO TOJIBKO CIOXKETOM HayYHO-(DaHTacCTMYeCKMX TMpousBemeHuit. Camo coboii pas-
yMeeTcsl, 4YTO JNO0Ka3aTeNbCTB CYINECTBOBAHUS pa3yMHOM JKM3HM Ha JIPYrux
MUpax MoKa elie HeT. Bpsm u oHU TaK CKOPO MOSBSTCS — CIMIIKOM TPYAHA MpobieMa.
Henp3s, HakoHell, MCKIIOYUTh HEYTEHIUTENbHYI0O BO3MOXHOCTH TOTO, 4TO pa3ymHas
XKWU3Hb BO BceneHHol — pemyvaiiiee (XoTs, MO-BUAMMOMY, He YHMKaJIbHOE) siBJIeHUE. Mo-
XeT ObITb, HApUMep, YTO Hallla .JUIaHeTa KaK OoOWTeNb PasyMHOM XW3HM eAMHCTBCHHAs
B lajakTrke, MpruveM IajeKo He BO BCEX raJlaKTUKaxX UMeeTcs pa3yMHasl Xu3Hb. Tak, Ha-
MpuMep, B panuoraiakTukax tuma Jlebenb A BpsI JTU MOXET OBITh BBICOKOOPTaHM30BaH-
Has XU3Hb (cM. TJ1. 6). C Apyroit CTOPOHBI, MOXXHO TI0JIaraTh, YTO MPOSIBJICHUS Pa3yMHOM
KU3HU (M3-32 HEKOTOPBIX CBOWMCTB TIOCHEIHEH, O KOTOPBIX OyIeT MATU pedb B 3TOM 4YacTu
KHUTU) MOTYT OBITb HOBOJBHO IIMPOKO pacmpocTpaHeHbl Bo BcemenHoii.Ceiiyac MbI elle
He MOXeM cleJiaTh BBIOOP MEXIy STUMM KpailHUMM ciiydyasiMu. Kasamoch Obl, IpU TakoM,
MSTKO BBIpaxasiCh, HEOIpENeICHHOM IOJOXEHUN CTOMT JIM 3aHUMAaThCSl ceifyac 3Toi
mpo0baeMoli, TeM 6oJiee MOCBSIIATh i Helyio 4acTh B KHUIre? MOXHO M BOOOIIE Ha3bI-
BaTh pabOTBEI O pa3yMHOM XW3HM BO BceneHHolN HaydyHBIMU? ABTOp 3TOil KHUTU TTyOOKO
yOeXKIeH, YTO 3aHMMAThCS ITOM MPOOJIEMON HYXXHO M Jaxe HEoOXOOUMO W 4TO YXKe ceil-
yac 3TO MOXHO JejlaTh Ha JOCTATOYHO BBICOKOM Hay4YHOM YpPOBHE.

Ilpu TakoMm aHanM3e HEOOXOMMMO, €CTECTBEHHO, BHIIBUHYTDH TUITOTE3Y, YTO Hallla Ye-
JloBeuecKasi IMBUJIN3AIMS — OfHA U3 OYeHb MHOTHUX U He TPeICTaBJIsieT cO00il YHUKATb-
Horo siBJieHusl Bo BceneHHoii. Bosiee Toro, MoXHO B TIepBOM MPHUOIMKEHUM CYMTATh, UTO
Hallla 3eMHasl LMBMJIM3alMsl — JOBOJBHO TUITMYHOE TMPOSIBJIEHWE DPa3syMHOW KW3HU BO
BcenenHoii.

Beime MbI 06paTHIM BHUMaHKE Ha TO, YTO 3TO OCHOBHAsI TMIIOTE3a, BOOOIE TOBODS,
MOXeT ObITh HeBepHO. Henb3s MCKIIOYNTH BO3MOXHOCTH TOTO, YTO Pa3yMHasl XU3Hb
Bo BceneHHOI — sIBIeHUE OYeHb pelKoe, Kak 3T0, B YaCTHOCTH, IOJIaraeT aBTOp HACTOsI-
meil kaura (cMm. 1. 14) *). Takum obpaszoMm, chopMynrpoBaHHasE OCHOBHAsl TUIIOTE3a HO-
CUT BepOSITHOCTHBIM XapakTep. B ecTecTBO3HaHUU, OMHAKO, MOXHO TIPUBECTHU PSI IPUME-
pOB, KOTIA TaKOW METOH MCCIeNOBaHWI ObUI OYEeHb TLIONOTBOPHBIM.

MOIIIHOCTh TAaKOTO MeToAa OblJa OCTPOYMHO IPOAEMOHCTPUpPOBAaHA HAa OJHOM TPU-
Mepe HEMELUKHMM acTpOHOMOM (oH XopHepoM. XOpOIIo M3BECTHO, YTO OPEBHUE I'PEKHM He
MMEJIM TIPaBWJIBHOTO TIPEACTaBIeHUs HU O pa3Mepax COJHEYHOM CUCTEMBbI, HU O paccTosl-
HUSIX IO 3Be3l, MPUpPOAa KOTOPhIX Oblla MM He m3BecTHa. Ho ecim Gbl OHM IMOJIB30Ba-

*) Takyio BO3MOXHOCTb MCKITIOUMTDb HEJb3sl, 0COOEHHO eclM OyIeT BBIICHEHO, YTO BO3HUKHO-
BEHJE XY3HU HA 3eMIie €CTh MPOLIECC CJ'Iy‘IaI/IH])II/I (cM. Ta. 13). CrpamHo maxe HpeI[CTaBI/ITI: 4TO U3

0"—10" mmaHeTHBIX crcTeM BO BceleHHOl, B 06IacTH palMycoM B JICCTOK MUJUIMAPIOB CBE-

TOBLIX JIET pa3dyM CYyLICCTBYET TOJbKO Ha Hauien KpOXOTHOI/I IITAHETE U, MOXET 6]>ITI>, CIIC Ha HEKO-
TOPbIX HEMHOI'HX.
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JIUCh TUIIOTE30M, aHAJIOTMYHOW CGOPMYIMPOBAHHOM, TO COCTAaBWJIM Obl cebe IpaBUJIbHOE
npenacraBieHue o Macimrabax BcenenHoil. IlpuMmeHMTENbHO K 3TOW 3agaye TUIIOTE3y
MOXHO (pOPMYIUPOBATh CAEAYIOLIMM 00pa3oM: 3eMsisi — TUIMYHAS «CPEIHss» TUIaHeTa,
a CojHIle — TUMUYHAs «CpedHssl» 3Be3na. [lajgee OoHM OOJKHBI OBLIM paccyXaaTh Tak.
Konp ckopo 3emist — «cpenHsiss» IIaHeTa, ee auaMmerp, pacctosHue a0 CoiHlia U Ccro-
COOHOCTh OTpaxkaTh COJIHEUHbIE JIyuM (TaK Ha3blBaeMoOe «ajib0elo») TaKXe SIBISIOTCS
«cpeaHuMu». CpaBHEHUE BUAMMON SIPKOCTU MATU U3BECTHBIX B TO BpeMs IUIAHET C BUIU-
Moii sspkocTbio CoJjiHLIA MO3BOJMIO Obl UM OLEHUTh paccrtosinue oT 3emau no CosHila,
BBIP2XXEHHOE B JOJISIX 3eMHOTO nuameTpa. Tak Kak ApeBHUE IPeKU yXe UMEeNU MpaBuiib-
HOE TpelCcTaBlIeHUue O pa3Mepax 3eMHOTO 1l1apa (3HaMEHUTOE U3MEpPEeHHE JJIMHBI AYTU ya-
CTH MepuauaHa, BHIIIOJIHEHHOE DpaTocheHoM), TO paccTosHue oT 3emau a0 CojHia Obl-
J0 Obl MM UM3BECTHO W B JIMHEWHBIX enuHuuax. Oka3biBaeTcs, 4YTO 3HauYeHUE
ACTPOHOMUYECKOUW €AMHMIIbI, MOTYYEHHOU TaKUM METOJOM, MPEBBIIIAET UCTUHHOE BCEro
JUIIb B JIBa pa3a, XOTS METOJA, KOHEYHO, OuYeHb Tpy0. BcrmomMHuM, Hampumep, 4TO MC-
TUHHbIE Pa3Mephl TUIAHET 3HAYMTEIbHO OTJIMYAIOTCS APYT OT ApYyra, a pacCTOSIHUSI UX OT
CosHLA MEHSIOTCS B IOBOJIbHO IIMPOKUX mnpenenax. CpaBHeHue BuauMoid sipkoctu CoH-
ua ¢ gpkocteio 10 sipuaiiiuux 3Be3n Ha HeOe MO3BOJNMIO Obl yXX€ B aHTUYHOE BpeMs
OLIEHUTDb CpeIHEee pacCTOsSHHUE MeXIy 3Be3namu. s aToro HyxXHo ObUIO OBl 3HATh pac-
crosiHue ot 3emau 10 CosiHla, KOTOPOE MOIJIO ObITh OMpPEEIEHO OMUCAHHBIM BBILIE Me-
TOJOM, W cuuTaTh, 4To CoOJHIIE — 3TO «cpenHss» 3Be3na. [loiydeHHOe TaKUM METOAO0M
cpenHee paccTositHMe Mexny Oaukanmumu K CosHIY 3Be3naMu Bcero nuinb Ha 10%
MEHbIlIe UCTUHHOTO.

KoHeuHo, 1o TeM BpeMeHaM Mpu OTCYTCTBUU APYTUX METONOB TakKUe€ OLUEHKU MOTIJIHU
UMETb TOJIbKO BEPOSTHOCTHbI-XapakTep. anbHellliee pa3BUTHE HAyKU JUIIb MOATBEP-
auno Obl MX TPaBWIbHOCTD M TEM CaMbIM MPOJEMOHCTPUPOBANIO Obl MOILHOCTh
meTronaa *).

Crnenyer oOpaTuTh BHUMaHUE Ha (GUIOCODCKYI0 U UCTOPUKO-COLMOJOIMYECKYIO CTO-
pOHY BoIpoca, paccMaTpuBaeMoro B 3-ii yacTu 3Toil KHUrW. Eciau mpeamnonaraercs, 4To
BO BcesneHHOI MOTYT HaXOOUThCS LIMBWIM3ALMM HAa CaMbIX PAa3JMYHBIX YPOBHSIX pa3Bu-
TSI, HEOOXOIMMO MMETh XOTsI ObI caMoe ofllee MpeacTaBleHrue O MyTsX pa3BUTHUS OOIe-
CTBa pa3yMHBIX CYyLIECTB. YUWUTHIBas, 4YTO Hallla LMBWIM3aLUs, O€3yCJIOBHO, SIBISIETCS
OYEeHb MOJIONOW W 4YTO pa3yMHas XU3Hb Ha 3emJie ellle He BhIlIa U3 MJIaJeHUYeCKOTo
BO3pacTa, CJeAyeT CYUTATHCS C TeM, YTO OOJBIUIMHCTBO FMIIOTETUYECKUX BHE3EMHBbIX M-
BUJIM3ALIMi TPOABUHYJIOCH HA MYTU COLMATIBHOTO, HAYYHOTO U TEXHUYECKOTrO Mporpecca
HeusMepuMo pnaibine Hac. Kazamoch Obl, 1aTh MPOrHO3 pa3BUTHUIO OOIIECTBA HA CPOKH,
HUCUYUCTIsiEMble TIO KpaiiHeir Mepe ThicsueneTussMu,— O0e3HaaexHass TpyaHocTb. Mcropus
BOOOIIE HUKOTJAa HMKAKUX MPOTHO30B HE nenaeT... Bce e 0 HEKOTOPBIX TEHIEHLIUSX
U OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS LIMBUJIM3AIMi TOBOPUTH, MO HAIllEMy MHEHMIO,
MOXHO.

Hanpumep, BmosHe MOXeT 0o0CyXHaTbcsl TaKOM BoIpoc: OyaeT Ju OOIIeCTBO pas-
YMHBIX CYILIECTB Pa3BUBATbCS B T€YEHUE KOCMOTOHMYECKMX CPOKOB (MOpsaKa MUJLIAAP-
JIOB JIET) WJIM IlIKaja BPEMEHU ero CyIlecTBOBaHUS MHOro MeHble? Takoil GeccriopHbIi
U pelIarluil 1Js paccMaTpuBaeMoit mpobsembl GpakTop, KaK HeorpaHUYeHHasi U Bce Ha-
pacraioniasi «9KCIaHCUsl» Pa3yMHOM XM3HU B OKpyXKalollee KOCMUYECKOe MPOCTPAHCTBO,
MOXET ChITpaTh OMPEIENSIONIYI0 POJib B OLEHKE BO3MOXHOCTEH OOHapyXXWUTb MpOsBIIE-
HMe pasyMHoil xu3HU. Cioga Xe clelyeT HECOMHEHHO OTHECTH BaXKHEeHlIlyw ocobeH-
HOCTb 3TOW 3KCMAHCUU: CTpeMJIeHWe K aKTUBHOMY Bo3aeiictBuio Ha Kocmoc. Vxe
ceiiyac, Ha 3ape KOCMMYECKOU 3pbl, YEJOBEK aKTUBHO BO3ACHCTBYET HA KOCMOC, NEJAeT
nepBbIe, MYCTh MOKa poOKue, Iaru 1o rnepectpoiike CojHeYHOI cucTeMbl. MuLIMapabl
JeT 3eMiisl uMena ToJIbKO onHoro crnyTHuka — JIlyHy. Ckoabko ke ux ceiiyac? OHu, KO-

*) B paccyxneHuu ¢poH XopHepa, OMHAKO, UMEETCS CYIIECTBEHHbIH Ae(eKT: IpeBHUE IPeKH He
MMENU HU MaJIeWIIero MpeicTaBIeH!s 0 TOM, BO CKOJBKO pa3. spkocTb COJHIIA TIPEBOCXOIUT IPKOCTD
3Be3. Cka3aHHOe, KOHEUHO, He YyMalseT LEHHOCTU 3TOr0 PacCyXACHUs.
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HEYHO, MaJibl, HO BCE 3Xe, MO-BUAMMOMY, OOJbIlle, YeM MajleHbKHe cryTHUKM CaTypHa,
00pasyloline ero 3HaMeHUTOEe KOJIbIIO. B KOHIIE KOHIIOB, YCTPOWTh MCKYCCTBEHHOE KOJb-
110 BOKPYT 3eMJIM — 3aj1a4a, KOTopash MOXeT ObITh pellleHa COBPEMEHHBIMU TEXHUYECKH-
MU cpencTBaMu. TeXHUIeCKU 060CHOBAHHBIC MPOEKTHI 3TOTO IPaHINO3HOTO MPEAMPUSTUS
yXe uMeloTcs ceiiuac. Ecim Takoe KOJIBLIO HY K H O OymeT co3naTh (MOKa HesICHO, TakK JIK
3T0), OHO BIIOJHE MOXET OBITh CO3IaHO B TE€YCHHWE OIMXKANIIMX HeCITHICTHIA.

B 1. 15 MBI yXe oOpaTWIM BHMMaHWE Ha TO, YTO Giarofaps AeSITeIbBHOCTU 4YeIOBe-
Ka Takasi OCHOBHAas XapaKTepHCTHMKa IUIaHeThl 3eMJIM, KaK SIPKOCTHas TemIepaTypa
B JMama3oHe METPOBBIX BOJIH, YBEJWYMJIACh 3a IOCIEAHWE ABA-TPU JCCSATUIETUS
B MWJUTMOHBI pa3. PasyMHBbIe cylliecTBa CIelail MaJeHbKYIO TUIAaHETy — 3eMIII0 TPEThbUM
10 MOIITHOCTU UCTOYHMKOM paarousiydyeHusi B CoHeUHO# cucteMe. BrioiHe BO3MOXKHO,
YTO B OIVKaWIIMe NecATUICTHS Hallla TlaHeTa KaK MCTOYHUK Paguou3NydeHus 10 MOII-
Hoctu TipeB3oiigeT CosHIe (B TMEpUOIbI, KOTa Ha HeM IOYTU HeT TISITeH).

Huxe GymeT moka3aHO, YTO aHAJOTUYHYIO CUTYallMl0 B MPUHIMIIE MOXHO CO31aTh
M B ONTUYECKOM IMara3oHe 4acToT. [IpMMeHeHWe KBAHTOBBIX T€HEPATOPOB OMTHYECKOTO
U3JIy4eHUs] — J1a3epOB — OTKPBIBAET BO3MOXHOCTD MOCBIJIKM HAaIpaBJICHHBIX IMyYKOB CBe-
Ta B OYeHb Y3KOM CIEKTpaJlbHOM WHTepBajie Ha OTPOMHBIE KOCMUYECKUE PACCTOSHUS,
MpUYEM B 3TOM CIEKTPaJbHOM HHTepBaje W B JaHHOM HalpaBIeHWU HWHTEHCUBHOCTH
My4yKa 3HAYUTEJIbHO TPEBBICUT COJTHEYHOE WU3JydeHHe.

OnucaHHbIE TIPUMEPHl (YMCIO KOTOPBIX MOXHO ObIIO OBl TIpU KEeJaHWM YBEJIH-
YUTh) — 3TO TOJIBKO TEPBbIe, POOKNE MOMBITKH «KOCMUYECKOTO» MPOSBICHUS pa3yMHOM
ku3Hu. Yto xe Oymer manbine? KoHeuyHO, KOHKpPETHBIE MYyTU aKTUBHOTO BO3MEHCTBUS
pPa3yMHOM XU3HU Ha KOCMOC ceifyac MpeacTaBUTh HEJIerko, HO TEHACHIMST Pa3BUTHUS CO-
BepIIEHHO OYEBUIHA.

K coxaneHulo, MpM TPOTHO3e CAMBIX OOIIMX acleKTOB pa3BUTHS OOIIeCTBA pa3-
YMHBIX CYIIECTB Ha «aCTPOHOMUYECKHUE» WM, BepHEe, «[TOYTH aCTPOHOMUYECKHUE» CPOKU
MBI HE MOTJIM ONMUpAThCs Ha UCCIeNOBaHUSA GUIOCODOB. DTO 0OBICHSAETCSI, KOHEUHO, He-
KOTOPBIM OTCTaBaHWeM GUIOCOMCKONM HayKM, He BCeria CIpaBiISIONIeiics ¢ 3amadaMu,
MPENCTABISIOIUMK 3HAYUTEIbHO OONBIINY MPaKTUUECKUI MHTEpeC, YeM Halla. XO4YeTcs
HaIeAThesl, YT0 (Guaocodbl, OoMMpasch Ha BelWKoe yyeHuWe Mapkca, DHrenbca W JleHuHa,
3aMHTEPECYIOTCS 3TOM YacThio MPOOJEeMBl M CYIIECTBEHHO MPOABUHYT €€ BIIepell CBOMMU
ncciaenoBaHusiMu. Ho, TOCKOJIbKY TaKUX MCCIeNOBaHUI TTOKa ellle HeT, aBTOp, He Oyaydu
CTIEIMATMCTOM, BBIHYXIEH KacaThbCsl B TPEThei YaCTW KHUTH OTHEIbHBIX MpobieM (uio-
codckoro xapaktepa. OH 3apaHee MPOCUT M3BUHEHMS 3a Te€ OIIMOKU, KOTOpbIE TIPU 3TOM
MOTYT OBITb MM JOMYyIIeHbl. MOXeT ObITb, aHAJIM3 JTUX OIIMOOK IMOJIOXUT HAyallo ILIOo-
TOTBOPHOIM (MIocoCKON TUCKYCCHM, KOTopasi OymeT BechbMa IOJIe3HA.

Kpyr npob6ieM, KoTopble GYyIyT 3aTPOHYTH B TPEThell YacTW KHUTH, TOBOJBHO 00-
mupeH. OH KacaeTcsl, BO-TIEPBBIX, aHaJIM3a BO3MOXHOCTEW IepecTpOiiKM KocMoca pas-
YMHBIMM CylllecTBaMU. B KadecTBe BooGpakaeMOTO TpUMepa TaKoil TepecTpOMKM pac-
cMmatpuBaeTcsl Tunote3a JlaiicoHa. bojbllioe BHMMaHWe MBI YIOGJTMM aHAJIM3y BCEX
, BOBMOXHOCTE! YCTaHOBJIEHUsI KOHTAKTOB (CBs3€ii) MeXIy pa3yMHBIMU CyIleCTBaMM, Ha-
CEIAONIMMHU pa3IMuHble TUTAHETHBIE CHCTEMBI. 3/eCh Mbl MMEEM KOHKPETHBIE, CTPOTO
Hay4yHble pacueThl. B 3akifoueHWe MBI PacCMOTPUM HECKOJIBKO BOIPOCOB OOIIETO Xa-
pakTepa.

3aMeTuM ellle, YTO OTAETbHBIC TJaBbl TPEThel YacTH COAepKaT HEKOTOphle MaTeMa-
THYeCKHMe U (PU3MUeCKUe pacyeThl. DTO MOXET 3aTPYIHUTh UX YTEHUE JJIST MO TMOATOTO-
BJIeHHOTO 4ymuTatesis. OQHAKO TaKoe YCJIOXHEHUE TeKCTa, 10 HallleMy MHEHWI0, HeOOXOmMM-
Mo. B MpoTUBHOM cilydae BBIBOIBI, COAepXKAIIMecs B 3TOM YacTH, MPEACTaBISUIUCH Obl
roocioBHBIMU. C JIpYroil CTOPOHBI, COAEPXKAIIUICSA B STHX TJlaBaX MaTepuall SIBIsEeTCS
HOBBIM M B HEKOTOpOI CTENEHW OPUTUHAIbHBIM. [103TOMy OH MOXKET MpEeNCTaBIATb WH-
Tepec W sl CIeNUaIncToB. M3ioXeHUWe TOCTpOEHO TaKMM 00pa3oMm, 4To 06e3 yiuepba
IUTSI TIOHWMaHUST MaTeMaTU4eCKHWe BBIKIAIKA MOTYT OBITh IPOMYIICHBI.



19. Oceoernue uenroeeuecrrieoM

CONlHEeUHOU cCcUCPIEMBL

B mpempimymieit rmaBe MBI yXKe YIOMSHYJIM O BaXHeHWIIeW misg Hameid mpoOsieMbl
0COOEHHOCTM Pa3yMHOU XM3HU Ha 3eMjie — ee IKCMAHCUU B OKpYXarolllee KOCMUYEeCKoe
npocTpaHcTBO. HaM oueHb MOBE3M0 — 3TOT Mpolecc Havaacsd OyKBajJbHO Ha HallWX IJa-
3ax okosio 30 neT Haszanm, Koraa ObUT 3amyllieH TMepBblii COBETCKUI MCKYCCTBEHHBIN CITyT-
HuK 3emau. Ceituac criyctst 30 jeT MpUXOAUTCS TOJNBKO MOPaxaTbCsd TPAHAMO3HOCTH JIO-
CTUTHYTHIX YycrmexoB. Bo3Hukia KocMmuueckass MHIYCTPUS, OXBaTbIBAlOIIasi OTPOMHBIC
KOMTIIJIEKCHI CTIeI[MaTM3UPOBAHHBIX TPEANPUATUN. YKe' ceituac OJIMXHU KOCMOC UCTIPaB-
HO CJY>XUT 4Y€JOBEYECTBY, MOMOIasi eMy B €ro MpakTUYECKOU NeSATeIbHOCTU. YTIOMSHEM
XOTs Obl O PETPAaHCISUMU TEJIEBU3MOHHBIX Tepefay uepe3 Crelraau3MpoBaHHblE CITYyTHU-
KU cBsi3u. CucTeMa peTpaHCIsLMU TeJIeBUACHUS Yepe3 CIyTHUKHU Tuna «MonHus» M03BO-
J€T CMOTPETh MOCKOBCKME TeJielepenayd B CaMbIX OTAAJCHHBIX YTOJKaX Haulen
crpanbl. [lpaBaa, 1OCTOHHO coXaleHUs, YTO XYAOXECTBEHHOE KayecTBO 3TUX Mepeaay He
BCEerjga COOTBETCTBYET BHICOKOMY YPOBHIO KOCMUYECKOU TexHUKHU... Ho aT0 yxe He umeer
MPSIMOTO OTHOLLUEHUS K 9KCIIAHCUM YeJI0BEYEeCTBa B KOCMOC. JpyrumM acmekToM HCIMOJb30-
BaHMs OJIMXHEro KOCMUYECKOTO MPOCTPAHCTBA ISl MPAKTUUYECKUX HYXJ HApOIHOTO XO-
351iCTBa SBJSETCS CHCTEMa HEMPEPhIBHO MaTPYJUPYIOIINX METEOPOJOTUYECKUX CIYTHU-
koB. Mereoposoruyeckass ciyxba ceiiuac neiCTBUTENbHO cTana rinobanbHO. OTKpbI-
BaeTcs, HampuMep, BO3MOXHOCTb [€TaJbHO IPOTHO3MPOBATh DPa3BUTUE LIMKIOHOB,
TallpyHOB M IPYyTrUX rpaHIMO3HBIX MepTypOaLunil 3eMHOU aTMocdepsl, elle TaKk HeJAaBHO
CUMTABIIMMUCH CTUXUMHBIMU, HE TIOABIACTHBIMU JoAsM. be3 mpeyBennyeHUs MOXKHO
CKa3aTh, YTO HAKOHEI[-TO METEOPOJIOTHSl TOCTaBlI€HAa Ha MPOYHYI 3KCIMEPUMEHTAIbHYIO
OCHOBY.

Becbma MHOrooOGemaoiMM SBASETCS MPUMEHEHWE KOCMUYECKOW TeXHUKM IJIs Je-
TaJbHOTO MPOTHO3UPOBAHUS ypOXasi Ha OTPOMHBIX TUIOIIAASX, ONpeNeIeHUs] 3apaXeHHO-
CTU BPEAMTENSIMU TPYAHOAOCTYIHBIX YYaCTKOB TaiiTu, PHIOOJOBCTBA U APYTUX HE MeEHee
KOHKPETHBIX M aKTyaJbHBIX MpPOOJeM HapomHoro xossiictsa. Mrak, OnuxHuUil Kocmoc
yXe ceiyac MocTaBlieH Ha CIyXO0y 4yeloBeuecKOoil MPaKTUKU.

Ho skcnancus yenoBeyecTBa B KOCMOCE 3TUM He orpaHuuuBaetcs. [locie Toro kak
repBasi COBETCKasi OECTMIOTHAs aBTOMAaTU4YecKasi CTaHIMS COBEPIIMJIA MSTKYI0 MOCAaIKy
Ha moBepxHocTu JIyHBI W Tepenana He3zaObiBaeMoe M300paxeHHe Kycouka JIYHHOW TO-
BEPXHOCTH, YCeTHHOTO KaMHsIMU (puc. 80), Halll BEYHBIN CIIYTHUK CTal OOBEKTOM HACTOSI-
el aTaku Co CTOPOHBI MccienoBareneil. BaxXHbIM 1IaroM 3TON BOJHYIOLIEH 3Momneu Obl-
Ja BbICaJKa aMEpPUKaHCKMUX acTpoHaBTOB ApmcTpoHra u OmjprHa Ha TOBEPXHOCTHU
Jlyusl B paitone mopst CriokoiictBus 20 utons 1969 r., a 3aTem U ApyruX SKUMaxen «Ano-
noHoB» (puc. 81 um 82). MsmectHas ¢pasza ApmcrpoHra «DTo MajJeHBKUU IIar s
OIHOTO YeJIOBE€Ka, HO TUTAaHTCKU{ IIar JJisi BCEro 4YeJOBEYECTBa» XOPOIIO BbIPaXaeT
CYUIHOCTb HEOJOJIMMOTO TpOoliecca IKCMAaHCUM padyMa B KOCMHMYecKoe mpocTpaHcTBo. Ca-
Ma 1o cebe BbIcagKa acTpOHaBTOB Ha JlyHe, MXx MHOrouyacoBas paboTa TaM IO YCTaHOBKE
Hay4YHOW (B 4YAaCTHOCTHM, CEWCMHUYECKOH) ammapaTtypbl, cOop o00pasloB Mopol, cTapT
¢ JIyHbI, CTBIKOBKA Ha OKOJIOJYHHOI OpOMTE ¢ OpOMTAJIbHBIM OTCEKOM, KOTODPBIN BCE Bpe-
Ms TIATPYyJMpPOBaJ, U HaKOHEll, 0JaronojyyHoe BO3BpallleHUe Ha 3eMJI0 U MPUBOAHEHUE
B 3aJlaHHOM MECTe — 3TO JIM He YydO COBPEMEHHOW TEXHWKH, 3TO JIU HE NEMOHCTpALUs
Te€X BO3MOXHOCTEH, KOTOpbIe 3aJI0XEHBbl B 4YenoBeke!

Bpsin nmu ckopo criaaguTcs B MaMsATH JIOIel amornest «AmosuioHa-13», moTtepresiiero
aBapuio u, 6jgaronapsi BEIMKOJIETTHOMY MacTepCTBY aCTPOHABTOB, 0JIarOMONYYHO BEPHYB-
merocsl Ha 3eMii0 OYKBaJIbHO «HA ONHOM Kpblie». DTOT 3MU30J HATJSIHO TOoKasaa, 4To
OCBOEGHHME KOCMOCa — He TYPUCTCKas MpPOryjiKa, a MpeAnpusTre, MoJHOe OMacHOCTU U pU-
cka. MO0 TpynHO MCKIIOUUTh BO3MOXHOCTb TOTO, YTO Kakasi-HUOYIb NETalb CUCTEMBI,
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Puc. 79. Cuumoxr, nocraeiensil Ha 3emnw asromatudeckoil crannmeii «Joun-tm

OJIHA M3 JECATKOB ThICSAY, He cpabortaeT. Tak Xe, Kak ObUIM XepTBBI (M HeMaisbie!) B 9I0-
Xy Benukux reorpaduyecKux OTKPBITHIA, TaK Xe OHM OYAYT M MPU OCBOEHUHM KOCMOCA —
JIeJI0 3TO HEOOBIYHO TpymaHoe W HoBoe. OmHAaKoO 3agaya COCTOMT B TOM, 4YTOOBI 3TH
KEePTBbl OBUIM CBEIEHBI K MUHUMYMY.

B Hameil ctpaHe ocBoeHue JIyHBI IIJIO MO JMHUM CIyCKa Ha €€ TMOBEPXHOCTb aBTO-
MaTUYECKUX OECMUIOTHBIX CTAHIIUI. BeTMKONeMHBIM TOCTUKEHUEM SIBJISETCS IIUTeTbHAS
paboTa Ha TMOBEPXHOCTH HAIIero eCTeCTBEHHOTO CIYTHWKa IOABMXHOIO almapaTa
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Puc. 80. ®parmedT nasopamsl, nepeianHoil aBToMATHYECKON cranumel «Jlyna-13n

«Jlynoxon-1» (puc. 83). Bror KocMuUecKuii Be3aexon nmpopadoran Ha JIlyHe 10%2 «1yHHBIX
CYTOK», MepeHeC HECKOJIbKO TOMUTEIbHO-AJMHHBIX IYHHBIX HOYEI, C UX HEIIOMEPHBIM XO-
JonoM, kKoraa temmepatypa magaina go — 150°C. «JIyHoxom» mpoien Mo KaMEHMCTOI,
cioxHoro npoduis nosepxHoctu JIyHbl cBbilie 10 kuaomerpos. Eie Gosee nanekoe my-
TEIIECTBME COBEPILMJ IO JIYHHOM TOBEpXHOCTU amnmapat <«JIyHoxom-2», mpouieamuii 3a
5 1yHHBIX gHel paccrosiHue B 37 kM. CoBeTCKHME aBTOMATUYECKUE KATICYJIbl OCYILECTBIIsI-
1 OypeHue JIYyHHOrOo I'pYHTa M JOCTaBMUJIM Ha 3emMillo 00paslbl JIYHHBIX MOpPOJ.

He 3a ropamu TO Bpemsi, Korga Ha JIyHe OydmeT coopyxXeHa IMOCTOSIHHO AeiCTBYIO-
mas aBromaTtuyeckas obcepBatopus. OHa MOXeT BpeMsl OT BPEMEHHM IOCEIaThCsl KOC-
MOHABTaMU-YYEHbIMU, KOTOpble OyIyT 3a0upaTh HAKOMMBILUECS HayYHbIe MaTepHUabl
(Hanpumep, ¢oToruieHku). Pazymeercs, yacth uHdOpMalmym aBToMaThyeckasi obcepBaTo-
pust OymeT MochliaTh Ha 3eMJII0 IO TeJeMETPMUYSCKMM KaHajlaM. Y3Ke JaBHO aCTPOHOMbI
MOHSUIH, YTO JIyHa ABJISIETCS MPEBOCXOAHOM TIaTGOPMOM Il aCTPOHOMMUYECKUX HaOJII0-
neuuii. Hemapom 3HaMeHUTHIN aMmepukaHckuii actpoHoM CaiiMoH HbrokoM6 eliie B Tpo-
LJIOM BeKe HIYTJIMBO 3aMETHJI, YTO IOCJe CMEPTH AYLIM HACTOSAIIMX acTPOHOMOB JOJ-
XHBI Tomafgate Ha JIyHy, roe ycioBus s HaOMIOACHWN JOJDKHBI ObITh WAEaJIbHBL...

IMpaBna, B HacTosilee BpeMsl JaJieKO HE SICHO, KaKOi TUI KOCMMYECKOi#l obcepBaro-
puM Jydlle — YCTAaHOBJCHHBIM Ha JIyHe uiu Ha OOJNBIIOM MCKYCCTBEHHOM CITYTHHKE
C BeCbMa BBITSAHYTOW OpOMTOM, GOJbIIAsl MOJIYOCh KOTOPO# OJM3Ka K paauycy JIyHHOM
op6buthl. HecoMHEHHO, eCTb TaKue acTPOHOMHUYECKME HAOJIoNeHMS, AJis KOTOPBIX IO-
CleIHUI BapuaHT sIBJsETCS MpeanoyTuTeabHbiM. HanpuMep, paauouHTepdepoMeTpus co
CBEPXIJIMHHBIMU «KOCMUYECKUMU» Oazamu. MI3BeCTHO, YTO MpUMEHEHHUE TaKUX UHTepde-
POMETPOB, aHTCHHBI KOTOPBIX pa3lejieHbl Ha MEXKOHTHHEHTAJbHbIE PACCTOSHUSI MOPSI/I-
Ka MHOTHX ThICSIY KMJIOMETPOB, MO3BOJMIJIO JOCTUTHYTh B PaJMOAaCTPOHOMMM paspeliaro-

A
mieil criocobHoctn (ompenenseMon GopmMyoit cpz?_. rae A — JAJWHA BOJIHBI, d — pac-
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Pue. R, Ixnmow wAnongona-11% Ha Jlywe

CTOSTHME MEXIy aHTeHHaMu) oKoixo 107 CeKyHIB AyTH, 4TO B COTHH pa3 JydIle, YeM
B ONTUYECKON acTpoHOMUHU. MIMEHHO 3TMM METOAOM YyIaloCh TOJYYUTh OCHOBHYIO WMH-
dopmanmio 0 «KOCMMIECKHUX Ma3zepax» Ha BosHax 18 m 1,35 cMm, o 4em peup Iuia B IJI. 4.
OnHako majgbHEHIIeMy IMOBBIIIEHUIO pa3pellaolieil ClTOCOOHOCTA TaKUX paguouHTepde-
POMETPOB MeEIIaloT... OrpaHUYeHHbIe pa3Mepbl 3eMHoro 1mapa! M torma ecrecTBeHHO
BO3HMKAeT MPOEKT: HAlO yAaJIUTh IBe aHTEHHBI TaKOTO MHTepdepoMeTpa Ha KOocMUYe-
ckoe paccrosiHue. OmHa Gosbliiasi aHTeHHa OyIeT HaXOOUThCS Ha 3eMyie, B TO BpeMs Kak
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. Puc. 82, Irunaw «Anoamona-11» Ha Jlywe

npyrasi 6oee CKpOMHBIX pa3MepoB J0JKHA ObITh YCTaHOBJIEHA Ha OOPTY MCKYCCTBEHHO-
Io CMyTHHUKA C BBHITAHYTOI opOuToii. TakuM oOpa3omM, pacCTOSIHUE MEXIy aHTeHHaMU
(WM, Kak MPUHSTO FOBOPUTH B pallMOaCTPOHOMUM, «0a3a») OyAeT He TOJbKO OOJBIINUM,
HO U nepeMmeHHBIM. [locienHee 0OCTOSATEBCTBO OCOOEHHO BaXXHO, TaK Kak OHO B MPUH-
LIMIIE TO3BOJISIET ONPEAEIUTb YIJIOBbIE pa3Mephl U Jaxe GopMy UCTOUHUKA. MBI 0BOJIb-
HO MOAPOOHO OCTaHOBUJIMCH Ha 3TOM aKTyaJllbHOM IMpoOjeMe COBPEMEHHON pagnoacTpo-
HOMMU elle W MOTOMY, YTO B OyaylleM OHa MOXET HMETb CEepbe3HOE 3HaueHue ISt
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Puc. 83. «Jlynoxon-1»

Haleii OCHOBHO TTPOGJIeMbl — OOHAPYXEHMST YIaJIeHHBIX HUBUIM3ALMUNA U YyCTAaHOBICHMUS
KOHTaKTa ¢ HUMU. B 1979 r. Ha mujoTUpyeMOM KOcMHYeCcKOM Kopabiyie «CanioT» Obul
YCTAaHOBJEH M BIIEPBbIE MCIBITAH KOCMMYECKUI DPaavOTeNeCKON ¢ AMaMETPOM 3epKaia
10 M. CxeMa KOMIOHOBKM OpOUTaIbHOM cTaHUMU «CamoT-6» ¢ YCTaHOBJIEHHBIM Ha Heil
kocmuyeckum papuoresieckonom KPT-10 npuBeneHa Ha puc. 84.

BepHemcs Terepb K JIyHe Kak BeposATHOM IiaTdopme misi GOJIBLION COBPEMEHHOM
aBTOMaTH4ecKoil obcepBaTopuu. Eciu 1 pamrorHTepdepeHIIMOHHBIX HaOI0aeHUIA
Halll eCTECTBeHHBII CITyTHMK He COBceM YaoOeH (Tak Kak 0a3a Takoro MHTepdepomMeTpa
MeHsieTcs JIMIb B HE3HAYMTEJNbHBIX Mpeaeax), TO Uil TaKOM O4YeHb BaxKHOM 00JIacTH CO-
BPEMEHHOM HayKH, KaK PeHTTeHOBCKasl acTpoHOMMUSI, JIyHa, 1O-BUIUMOMY, SIBJISIETCSI BECh-
Ma yn00HOi# 1iaThopMoii.

I[ToMrUMO YMCTO ACTPOHOMHUYECKMX HAOIIOACHUII Ha Takoi oOcepBaTOPUM MOTYT
TMPOBOIMTECA U CITelMdUYecKre «celieHO-(hu3ndeckre» HaOII0NeHUsI, HallpuMep, CeMCMM-
YeCKHe, METEOPHBIE, KOPIYCKYJISIDHbIE U MHOTMe Apyrue. TakuMm oOpa3oM, ecTb Kpyr Ha-
VUHBIX TTPOGJIEM, KOTOPBIN JOJKEH pellaTbhCsi Ha CTAllMOHAPHOM JYHHOW 00CcepBaToOpHu,
B TO BpeMsl KakK JIpyrue IMpoOseMbl 11e1eCO00pa3HO pellaTh Ha CHEeLMaJlu3UPOBAHHbBIX
CTyTHHKaX.

Heob6xonuMo Mog4epKHYTh, YTO pevb WAET O COBEPLICHHO pealbHbIX, OJIMXKaMIIUX
3aayax HaykKu, KOTOpbIe OYAYT pelaTbcsi B BOCBMHUIECSITBIX TOJaX HAIIEro CTOJETHS.

OpHako HayaBIlleecsl MCCIeIOBaHWE OKOJI03eMHOI0 KOCMMYECKOro ITPOCTpPaHCTBa
u JIyHBl - TO JIMIIb TEPBBIA IIar B OCBOCHUU 4YeoBeuecTBOM COJIHEYHON CHUCTEMBI.
W yxe ceifuac MbI sIBJisseMCsSI CBUIETEJISIMU CJICAYIOIIEero 3tana. Peub uaeT o BrevyaTisio-
IIMX [TOJIETaX COBETCKUX M aMEPUKAHCKHMX aBTOMaTUYeCKUX KOCMUYECKMX CTaHIIMI Ha Be-
Hepy, Mapc u B camoe mocieaHee Bpems K lOnurepy, CatypHy u Ypany. B m1. 16 u 17
MBI YK€ UCII0JIb30BaIM OCHOBHBIE HAyYHbIE PE3YJIbTAaThl, TOJyYEHHbIE BO BPEMsI 3TUX BbI-
naomuxcd mojeroB. CTOUT ellle pa3 OCTAHOBUTHLCS Ha ABYX BBIAAIOIIMXCS TOCTHMKEHHUSIX
KOCMOHaBTHKM. Peub umeT o MsArKoil mocagke KOCMMYECKUX amapaToB Ha MOBEPXHOCTHU
Bewepy 1 Mapca. DTu BeJMKOJEIHbIE NOCTUXEHHUSI WMEIOT IMPUHIMNUaIbHOE 3Ha-
YeHHe, Bellb BIEPBbIE CO BpeMeHM cyllecTBOBaHMsI COJHEYHON CUCTEMBl IPEIMEThI
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C ONHOM TmIaHeThl mnepeMectwiuch Ha apyrue! Ho 3mecb peys wmper He TmpocTo
0 TpeaMeTax — 3TU COBEpLICHHBbIE CO3[aHUSl YEJOBEYECKOTO pa3yMa BOJIEIO JIoIell Kak
Obl M3MEHWIU TeHepaibHblil TiaH CofHeyHOoU cucTeMbl. [loka — HUUTOXHO MaJo, HO,
KaK TOBOPUTCSI, «iuxa Oema Hauyauo»... [{nsg mocagku Ha BeHepy coBeTckuM Tmocanoy-
HbIM armapartaMm TMpUILUIOCh TPEOAOJeTh Cepbe3Hble TPYIHOCTH, CBSI3aHHBIE C OTrPOM-
HbIM JaBJ€HMEM Ha MOBEPXHOCTM 3TOi IJIAHEThI, a TaAKXE C BecbMa BBHICOKOU TeMIiepa-
Typoil. bBeuna monydyeHa OecuieHHass MHQoOpManus O TeMmIeparype, AaBICHUM, XUMH-
YecKOM cocTaBe aTMocdepbl, CBeleHUs] 00 o0sakax M XMMHUYECKOM COCTaBe I0BepX-
HocTH, TonydyeHbl ee Gororpadpuu. [locamounslit ammapar Ha BeHepe He Moxer
nonro paboratb. Ha Mapce xe Takoil ammapaT CcOXpaHSIET CBOIO aKTUBHOCTD
B TEYEHHME [UIMTEJbHOTO BpEMEHU. AMEpUKaHCKUE TMOCaJO4YHble  ammapaTsl
«Bukunr-1» m «BuxuHr-2» Heckonbko JeT mepeaaBaiu ¢ Mapca M300paxeHUsl MecT
MOCafKh U METeOpOJOTUUECKME IaHHBIE.

3aMeTuM, 4TO JO KOCMUYECKOW 3pbl aCTPOHOMBI MOHSITUSI HE MMEIU O TOM, KakK Bbl-
IIAOuT moBepxHOCTh Mapca. laxe nyumue doTtorpaduu IMiIaHeTbl HE MOTJIM Pa3pelIuTh
JeTaqu MOBEPXHOCTH, pa3Mepbl KOTOPHIX MEHbIIE HECKOJbKUX COTEH KWJIOMETPOB. ToJb-
Ko moner <«MapuHepa-4> BbISIBUI ~ HalMuuMe Ha TOBepXHocTM  Mapca  Kpartepos
(cMm. puc. 63).

Eme B 1962 T. MBI TpeIIOXWIM HCCIENOBaTh CIYTHUKM Mapca myteM uX ¢orto-
rpacdupoBaHusd ¢ OOpTa aBTOMATUYECKOIl CTAaHIIMM, BBIIICAIICH Ha OpOUTY BOKpYyr Map-
ca. Cienyer momyepKHYTh, 4TO Takoe dororpacdupoBaHue ecTh 3a1aya Jajeko He IMpo-
ctasg. TpeOyeTcst BbicOKasi TOYHOCTb HaBeNEHMS aBTOMAaTUYECKOW CTaHLMM Ha 1Leldb U
OesynpeuHasi pabota Bcex cucteM. B uyacTHocTu, moikHa ObITH oOecrieyeHa aBTOMA-
THYecKass HaBoaka (ortorpaduyeckoit Kamepbl Ha CIIYyTHUKU.
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Dra 3amaya OblIa pellleHa aMepUMKaHCKOW aBTOMaTUYecKoi cTaHuueir «MapuHep-9»
B camoM KoHile 1971 r. @oTorpadus, npuBeaeHHast Ha puc. 85, naet nuzodpaxeHue Podo-
ca, oJlyueHHoe ¢ paccTosiHUS 5540 KM. DTOT CIyTHMK MpPEACTaBIsieT co00ii OTPOMHYIO
KaMEHHUCTYIO IIbI0y, HauOoNbIINKA pa3Mep KoTopoil mocturaer 21 kM. B obGuiem, oH
HMeeT OBaJIOUIHYI0 GOpMY, HO TTOBEPXHOCTh €r0 CUJIbHO paspyllieHa. BBepxy cieBa kpaii
®oboca UMeET SIBHO «IMOBPEXKIEHHbIM» BUJ: 3HAUUTEIbHBIN €r0 KyCOK, TO-BUIUMOMY, OT-
KOJIOJICS B JajieKOM IMIPOILIOM, KOTJa IMPOM30LLIO0 KAaKOe-TO CUJIbHOE CTOJKHOBEHHE
CIPYTUM KOCMMYECKUM TEJIOM.

BoobGiie moBepxHocTh Poboca BCS M3pbITa KpaTepaMM — CJAeJaMM CTOJKHOBEHMI
C KAKMMM-TO KOCMUYECKUMHU TelaMu, CKopee Bcero — acrepouaamu. Ha npyrom cHuMKe,

Puc. #5. ®ovorpadus ®obocd, noaysennan AMC «Mapunep-



Puc. 86. ®otorpadus JeiiMoca, nonysennaa AMC «Mapunep-9»

CHSITOM TPU U3MEHUBIIUXCS YCIOBUSX ocBelleHHocTn Poboca CosHIleM, BBEPXY BUACH
OrPOMHBIN KpaTep C IMAaMETPOM OKOJIO 7 KM, UTO COCTaBJII€T NPUMEPHO OIHY TPETh
pa3MepoB CIyTHUKA. DTOT Kparep, CKopee Bcero, 06pa3oBajics nMpu cToJKHOBeHUn Pobo-
ca ¢ HebonpmmM actepougoM. Ha obeux ¢ororpadusx obpamaeT Ha ceOsd BHUMaHUE
OoJibllasi HEPETYJISIPHOCTD JIMHUM TEPMUHATOPA, OTACISIONIEH OCBEIIEHHYIO YacTh CIYyT-
HHMKa OT HEOCBEIIEHHOW. DTO TOBOPUT O GOJIBIION «M3PBITOCTH» MOBEPXHOCTH. IlomydeH-
Has Ha «MapuHepe-9» pororpadus npyroro cnyrHuka Mapca — [lelimoca, iprBeneHa Ha
puc. 86. Ha 3ToM CHUMKe BOJM3U TepPMUHATOPA XOPOIIO BUAHBI JBa TOBOJHHO GOJBIINAX
Kparepa TIONepeyHUKOM OKOoJIo 1,5 KMm.

JleitMoc Takke MMeeT OBaJOMIHYI0O ¢opMy ¢ pasmepamu 12 x 13,5 kM. Pasmepsnl
CIYyTHUKOB Mapca okazaauch MpubIU3UTEeNIbHO B 1,5 pa3za GoJibliie, 4eM 3TO NMpUHUMA-
JIOCh paHbllle. DTO OOBSICHSETCS TEM, UYTO OTpaxkaTesibHasli CIIOCOOHOCTh MX TOBEpPX-
HOCTei 3HauuTeJIbHO MEHbIIIE, YeM Y Mapca, 1 6Ji1M3Ka K OTpaXaTeJbHOI CITOCOOHOCTH
JIyHBI.

HecomHeHHO, 4TO ciyTHUKM Mapca o4eHb CTapbl, CKOpee BCero, X Bo3pacT OJU30K
K Bo3pacty Mapca u BooG1ie Bceit CoTHeUHO# cucTeMbl. DTO CliefyeT U3 CTPYKTYpPhI UX
TMMOBEPXHOCTHU, HOCSIIEH Cliefbl MHTEHCUBHBIX O0OMOAapAMPOBOK OOJBIIUM KOJIMYECTBOM
MeTeopuToB. Takas MJIOTHOCTh METEOPUTHOTO BEUIECTBA MOTJIA ObITh TOJILKO Ha PAaHHUX
sranax aBotounu ConHeuHo# cucremsl. [Toka elie He sICHO, KaK B MPOIECCe IBOJIOLIUN
OpOUTHI CMYyTHUKOB Mapca cTaiu mouyTu KpyroBbIMHU, JieXKaIlMMU MTOYTH TOYHO B 9KBATO-
puaibHO# T1IockocT Mapca. MoxeT ObiTh, TaKue OpOUTHI €CTh pe3yJibTaT BO3-
NEeWCcTBUS TPUITUBOB?

B noronHeHWe K JABYM €CTECTBEHHBIM CIIYTHUKAaM ceiiuac BOKPYTI KpAacHOM TUIaHEThI
o0paiarTcss HeCKOJbKO MCKYCCTBEHHBIX CIYTHUKOB. OHU, KOHEYHO, MaJieHbKWE W BpPSJ
JIM OKaXYTCS JOJTOBEUHBIMU — U3-3a Bo3MmyileHUs CojiHIIa OHU B KOHIIE KOHIIOB Bpe-
XyTcsl B moBepxHOCTh Mapca. Ho 4to OymeT 4epe3 HeckosibKo necsatuietuii? HecomHeH-
HO, KOJIUYECTBO U pPa3MePbl 36 MHBIX UCKYCCTBEHHBIX CITYTHUKOB, 00paIlalolInXCcsl BOKPYT
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Mapca, cranyt Oonpmie. KTo 3HaeT — He OYyAYT JIM COOpPYXEHBI aBTOMaTMYeCKHe o0cep-
Batopun Ha Poboce wmnm [leitmoce? CoopyxkeHHe TaKux 0OCEepBAaTOPUIl MMENO Obl,
B YaCTHOCTH, CEPhe3HOE 3HAUCHHUE 11 CUCTeMaTUUecKoit ciyx6bl CosHIa.

B rmaBe 16 yxe 1mma peyb 0 3amMeyaTeIbHOM TIIOJieTe aMEPUKAHCKOW aBTOMaTHye-
CKOI MexXTutaHeTHOU ctaHimu «[TroHep-10». BecbMa mpumedaTebHO, YTO TIOCHIE BBHITION-
HeHus nporpamMmbl HabmoneHus KOmurepa «[luonep-10» mokuHer mpenensl CoaHEUHOMI
CUCTeMbl M HaBcerna YimeT B TIyOMHY MeX3Be3IHOTO MpOCTPaHCTBA. DTO MPOU30MIET
13-3a BO3MYIIEHUs ero ABUXeHus Bokpyr ComHia mputsaxenuem lOnurtepa. EMy Bbima-
IeT penkas HoJis — ONyXaaTh B HEBOOOPAa3MMO OTPOMHBIX MpPOCTpaHCTBax [amakTUKW
MHOTHE MUJUIMAPABI JIeT. BeposATHOCTh €ro CTOJKHOBEHUI ¢ KaKMM-JIMO0 KOCMUYECKUM
reJIOM 3aMeTHOM MaccChl, HalpuMep, ¢ acTepouaoM, HeBooOpa3umo mana. HempepbiBHas
6oMObapaMpoBKa €ro IMOBEPXHOCTHM MEX3BEe3IHBIMU aTOMaMHU BOAOpOJdA Yepe3 MUJI-
JIMapabl JIeT MPUBeNeT K 00pa3oBaHWIO Ha e€ro MOBEPXHOCTU CBOEOOPA3HON «OKaTMHBI».
Ho oOmwuit BUA TBOpeHMsS pPYK 4YeTOBEUCCKMX HE M3MEHUTCS CKOJBbKO-HUOYOb CyIlle-
cTBeHHbIM oOpa3zoM. [lomer «IlmoHepa-10» — 3T0 TepBBIA MPOPHIB YeOBeYECTBA
B l'amakTuky.

EcTb, KOHEUHO, HUYTOXHASI, HEBOOOPA3MMO MaJiasi BEpOSITHOCTh TOTO, YTO KOTHa-HHU-
Oy/b, yepe3 MHOTME MUJUITMOHBI JIET, HEBeOMbIe HAM BBICOKO IMBUJIM30BaHHBIE MHOTIIA -
HEeTHBIe cymiecTBa obHapyxaT «[InoHep-10» U BCTPeTAT €ro Kak MOCTaHIA YyXOTO, HEBe-
noMoro umm, Mwupa.. Ha ator ciyuait BHyTpu «[lmonepa-10» 3amoxeHa cTaabHas
MJACTMHKA C BHITPaBUPOBAHHBIMYU Ha Hell pPUCYHKOM M CUMBOJIAMU, KOTOPbIE AIOT MHU-
HUMaJbHYIO MHGOpPMAIIUIO O Halllel 3eMHOU nuBunu3anuu (puc. 87). Uro xe Tam m300-
paxeno? IIpexne Bcero, BIOJHE peaTrcTHUEecKoe N300pakeHWe TpeacTaBUTeNei yeno-
BeUecKoil pachl. BBepxy crmeBa 1Ba KpyXoukKa CHMBOJU3HPYIOT TPOTOH W 3JEKTPOH,
obOpasyionie atoM Bomopona. ['Opu3OHTaNbHAas JUHUS MEXAy HUMHU CUMBOJU3UPYET
3HAMEHUTYI0O BOIOPOIHYI0 JUHHIO 21 CcM, OJHOBPEMEHHO SIBASIONIYIOCS MAacIiTaboM

Puc. 87. Cransnas NAacTuHka © PHCYHKAMH W CHMBOIAME CTARIHN dMuonep- | O



IIMHBL 1 BpeMeHU. OTclofia, CpaBHUBASI 3TY METKY C pa3MepaMy M300pakeHus yejroBeve-
CKHUX CYIIECTB, pa3yMHbIe «BHE3eMIJITHe» TOJyYaT MpeacTaBieHre o pocte Jroaeii. Jlerko
yOeIUThCS, YTO POCT MYXUYMHBI OKoJo 180 cM, XeHIIWHBI — 164 cM...

BHu3zy nana cxema Hameit COJIHEUHOM cucTeMbl, OTKyJa Oblla TOC/aHa TUTaCTMHKA.
Bonbuoit kpyxok cineBa cumBoiausupyetr ComnHie. CripaBa OT HEro B OJHY JMHUIO BbI-
crpouuch 9 mradHet. OHM pacmoNOXEHH B MOPSIAKE pacTyIIUX pacctosHuii o CojHIa.
[MocnenHue BbIpakeHBI Haa M TI0J CUMBOJIAMU COOTBETCTBYIOIIMX ITIAaHET B JBOMYHOM
cucTeMe, IpUYEeM eIMHUIECH TUHBI ABISETCS UIMHA BOJHBI TUHUM 21 cM. OT TpeTbelt 1o
nopsiaky yaaneHHoctu oT ConHua miaHetsl (3emiu) JuHuUS uaet K mecroit (FOmure-
pPY) MU KOHYAETCsI CTPEJIKOM, HaJl KOTOPON CXeMaTUYECKU TMPEACTaBICHO M300paXeHue aB-
TOMATHYECKOM MexX3Be3nHol ctaHIuu «[InoHep-10». B Gonbimem Macmitabe 3TO cxema-
THYECKOe M300paxeHUe BHITPABMPOBAHO 3a .4eJIOBEUECKUMM GUTypaMu. 3aMeTUM,
KCTaTH, 4YTO KOHCTPYKTUBHO «[InoHep-10» BBIMOJHEH OYeHb MPOCTO: OH
TPEACTaBIsIET COOON TapaboJMYecKyl0 aHTEHHY, C3aAu KOTOpOil HaXOAUTCS KOpoOKa.
OcobeHHO T1000MBITHA 3Be31000pa3Has ¢urypa B JeBoil yactu pucyHka. OHa mojkHa
TMOMOYb «MHOTUTAaHETYMKaM» HaliTH TO MecTo B ['alakTHKe, OTKy/Aa ObUIa 3amylieHa MeX-
TUTaHEeTHas CTaHILMsSI, U BpeMs 3amycka. Kaxnabiii 1yy maer HanpasieHue oT CojHIa Ha
MmyJibcap, MpuyYeM JIJMHA JTyda MpoIopluuoHaibHa paccTossHUIO Mexay CoJHIIeM U MyJib-
capoM. [leprombl COOTBETCTBYIOLIMX MYIbCApOB BHIPAXXEHBI B TBOMYHOM CHCTEMe Ha Ka-
XIoM oTpe3ke. OHU BBIpaXeHbl B MPUHSTHIX «HATYypaJbHbBIX» €IMHUIIAX YEPE3 YacTOTY,
cooTBeTcTBYIONIYIO JUHUM 21 cM (1420 MI). Camblit IIMHHBIA TOPU3OHTAJNBHBIN JTy4
naet paccrosinue or CosHIla 10 LeHTpa [amakTuku.

Hanmo sicHo moHWMarh, YTO ABWTAsICh IO OTHOUICHWIO K OJMXalIIUM 3Be3maM Co
ckopocThio 10—20 km/c, «[TnoHep-10» mocTUTHET GJIMKANIIUX 3BEe3/ TOJBKO Yepe3 COT-
HU ThICSY JIET. A 32 MWIUIMOHBI U JECSITKM MUJIJIMOHOB JIET TIEPUOMBI TMYyJIbCAPOB CUJIBHO
MU3MEHSITCSA — Bellb OHM HETPEepPHIBHO YBEJTMUYMBAIOTCSA, MPUYEM I10-pa3sHOMY IS Pa3HBIX
myabcapoB (cM. 171, 5). Kpome Toro, 3a 3To BpeMsi uX MmoJjiokeHue 1Mo oTHomeHu1o K CoJHILy
Takxe U3MeHHUTCS. « MHOMTaHeTYINKaM» MIPUIAETCS pelaTh He MPOCTYIO 3aavy: B KAKOM
Mecte [ajlakTHKU M KOTJa peajau3oBajlach CUTyallMsl, CXeMaTUYeCKU TpeJcTaBIeHHas
B BUJE 3Be3/bl B JieBoii yactu puc. 87. Ho Beab OHUM, HaBepHOE, OUEHb YMHBIC, 3HAIOT BCE
nynabcapsl B [anakTuke HamepeveT (a uxX JOKHO ObITh 60sbine 100000) u 3HalOT, MO Ka-
KOMY 3aKOHY MEHSETCS KaXIblii TEpHOf...

CrpanrHoBaTo, TpaBia, MojayMaTh, YTO 4Yepe3 MHOTHE MWJUIMAPIbI JIET, KOTAa, MO-
KeT OBbITh, 3Ta MJIACTUHKA OyIeT M3ydaTbCs MHOIUTAHETHBIMM Pa3yMHBIMU CYIIECTBAMM,
3eMHOU LIMBWJIM3ALIMU YX€, BEposiTHO, He OyneT. Hy, 4To Xe — KocMMuecKasi apxeoJio-
T'Us — TOXE HayKa...

Ecnu xe TOBOpUTH CEpbe3HO, TO IS MHOTIAHETHOW LMBUIU3AIMU (€CIM OHA, KOHEeY-
HO, €CTh) HECPaBHEHHO 0o0Jjice BEpOSITHO BBHICANUTHCS Ha 3eMITI0, YeM HAWTU €€ HUUTOX-
HO MaJblii «0CKOJNOK» — «ITuoHep-10».



20. Paduocesz3e mescOyY UUBUAUSAUUSIMU,
HAXOOAULUMUCST HA PA3AUUHBLX

rladrHerrHoslxX cucrmenmMax

B nepBoit yacT KHUTHU ObLIM MPUBEACHBI JOCTATOYHO CEPbE3HbIC APIYMEHTHI B MOJIb-
3y yTBepXAeHUsI, uTo B [amakTuke MOXeT ObITb IO KpaiiHeil Mepe HECKOJbKO COT
MMJIJTMOHOB TJIAHETHBIX cHUCTeM. ECiM c4MTaTh, YTO MPU BBIMOJHEHUHU CAMBIX OOIIUX YC-
JIOBUIA, 00CyXnaBIIuxcst B 1. 11, Ha MaHeTax BO3HUKAET XM3Hb, YUCIO OOUTAEMbIX MHU-
poB B ['alakTHKe MOJXHO ObITH TAKOTO Xe Mopsiaka. Ha HeKOTOpBIX MjaHeTax pa3BUTHE
KM3HU MOTJIO 3aiTH TakK HajieKo, YTO MOSIBUJIMCh pasyMHbIE CYLIECTBa, KOTOpPbIE CO3Malu
LIMBUINU3ALMN, BOOPYXXKEHHbIC BCEMUM HOCTUXCHUSIMU HAyKU M TEXHUKU.

MbI, 0HAKO, HOJXKHBI MTOBTOPUThH 3aMeuaHHe, KOTopoe yXe caenand B ria. 14. Huot-
Kyla He CJIeIyeT, 9YTO B MTOre MWJIJIMAPHOB JIET Pa3BUTUS XM3HU Ha KaKON-HUOYIb IUIa-
HETe TaM C HEOOXOAMMOCTBIO JOJIKHBI MOSIBUTHCS pa3yMHble, OBJIAACBIINE HAYKOW U TeX-
HUKOI, cyniectBa. CTaTh Ha MPOTUBOIOJIOXHYIO TOUKY 3pEHUS — 3HAYMT B JACHCTBUTEb-
HOCTM CYMTAThb, 4YTO KOHEYHON I1eJbl0 O0Opa3oBaHUsI 3Be3l M IUIAHET SIBJISETCS
BO3HUKHOBEHHUE MBICISIINX CYIIecTB. Takas Toyka 3peHMs] HaM TPEICTaBIsSIeTCs Maealu-
cTUYeCcKoi. PasyMHast XM3Hb Ha KaKOM-HUOY/b MJIaHETe MOXET BO3HUKHYTh Ha OMpeje-
JIEHHOM 3Tare ee pa3BUTHs, HO MOXET M He BO3HUKHYTH. He ciaenyer 3a6bi-
BaTh, YTO MUWJUIMApAbl JeT 3eMJs CylIecTBOBajJa 0e3 pa3yMHBIX CYIIECTB U TOJIBKO
HUYTOXHBINA CPOK, MOpsiAKa MUJJIMOHA JIET, ee HacensdwoT Joau. [ToBTopsieM, HUOTKyna
HE ClieflyeT, 4YTO TOSIBJIEHWE pPa3yMHBIX CYLIECTB Ha Hallell TUlaHeTe eCTb 3aKOHO -
MEpPHBI pe3yabTaT U UTOT Pa3BUTUS XU3HU Ha Hell. C apyroil CTOPOHBI, BO3SHUKHOBE-
HUE Pa3yMHOM XM3HU IAe-HUOYIb BO BceleHHON, HA HEKOTOPOM, MyCTh HEOOJb-
LIOM, KOJIMYECTBE IUIaHET, OOpallalolMXCsl BOKPYD CBOMX COJIHII, I0-BUIUMOMY, €CTh
MpoLecC 3aKOHOMEPHBI.

TpyaHocTh Mpo0OJieMbl COCTOUT B TOM, YTO MBI C€UYac COBEPIIEHHO HUYET O He
MOXEM CKa3aThb, KaKkoBa BEpOSITHOCTb TOTO, 4TO Ha KaKOi-HUOydb TIUIaHeTe, TIIe
yXe BO3HHMKJIa XW3Hb, OHAa KOTAa-HUOYIb CTaHET pa3yMHOi. DTa BEPOSTHOCTh
B CAMOM <«OINTHMUCTUYECKOM» CIydae MOXET OBITh OJM3Ka K €IMHMIIe, HO OHAa MOXKET
ObITh M OYCHb Majioii — HampuMep, OAHOM MUJIJIMOHHOW W HaXxe OJHON MUJUIMAPAHOMN.
Bra mpobjemMa ObUIa MPEeIMETOM BeCbMa OXMBICHHOM AMCKyccMM Ha bropakaHCKoM
CUMIO3UyMe. YYaCTHUKU OUCKYCCHMU OJIUCTaId OCTPOYMHUEM, TOHKOCThIO M TIyOMHO
aHanu3a. K coxaneHuio, 3To He MPUOJM3UIO HAC K MOHMMAaHUIO yIUBUTENIbHEIIEr0 (e-
HOMEHa: KakKMM o00pa3oM BO3HHUKINAS Ha IUIaHeTe XH3Hb CTAHOBUTCS pa3yMHO?
B camoM «meccuMUCTHYECKOM» BapuaHTe 3eMJsl eCTh eIMHCTBEHHAs KOJbIOeIb pasyM-
HOM Xu3HU B [amakTukKe, MpUyYeM 3Ta pasyMHasl XM3Hb BO3HMKJA <«TOJbKO 4TO» (pa3-
yMeeTcsl, B KOCMUYECKUX MacliTabaXx BpeMEHH).

Bosee ectecTBEHHO, OIHAKO, MPEAMOJIOXUTD (3TO MPEATNON0XEHNE, KOHEYHO, He T0Ka-
3aHO), 4T0 B lajakTuUKe MMEETCs] HEKOTOpOe, XOTS Obl JaxXe M HeOOJIbIIOoe, KOJUYECTBO
LUBUIM3AIMIA, CYIIECTBEHHO MPOABUHYBIINXCS BIEPEA MO MyTH TEXHUYECKOTO M HAyYHO-
ro mporpecca. B TakoMm ciiyyae BO3HUKAeT MHTEPECHBI BOMPOC: MOXKHO JIM M KaKuUM
00pa3oM YCTAaHOBUTb MEXIy HUMM CBsI3b? He JIpUXOIMTCS mOKa3hiBaTh OFPOMHOE 3Ha-
YyeHUe 3TOro Bompoca. TpymHO maxe MpeacTaBUTh, KAKOW MMIYJIbC MOJYyYMIO ObI YeloBe-
YyecKoe OOILIeCTBO B CBOEM Pa3BUTHUM, €CIM Obl YIAJIOCh YCTAHOBUThH CBSI3b C KaKO#-HU-
OyIb MHOIJAHETHOM IIMBUJIM3ALIMEH, CYLIECTBEHHO OOOTHAaBIIEd HAC MO MyTH HAy4yHOTO
M TEXHUYECKOTO Iporpecca.

Bompoc 0 BO3MOXHOCTSIX CBSI3U C APYTMMM MUpaMM BrepBble aHanusuposaics Kok-
koHU U Moppuconom B 1959 r. OHM mpuIUIM K BBIBOAY, YTO HamOOJIee eCTEeCTBEHHBIN
U TPaKTUYECKM OCYIIECTBUMBI KaHal CBSI3M MEXIY ABYMSI KaKMMU-HUOYIb ILIMBUIIM3a-
LMSIMU, pasdeieHHbIMU MEX3BE3IHBIMU PACCTOSIHUSIMU, MOXET OBbITh YCTaHOBJEH C IO-
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MOIIBIO 3JIEKTPOMArHUTHBIX BOJH. OUeBUIHOE MTPEUMYIIECTBO TAKOTO THUTIA CBS3U — pac-
MPOCTPaHEHUE CUTHAJla C MaKCUMaJIbHO BO3MOXHOW B TpPUPOJAE CKOPOCTbIO, paBHOM
CKOPOCTH PacTpOCTPaHEHUsI 3JIEKTPOMArHUTHBIX BOJH, U KOHLIEHTpPAIUMs SHEPTUU B TIpe-
Jieax CpaBHUTEIbHO HEOOIBIINX TEJIECHBIX YIJIOB 0€3 CKOJbKO-HUOYAb 3HAYUTETbHOTO
paccesiHus.

TpeboBaHMe, YTOOBI 2JIEKTPOMArHUTHBIE BOJIHBI HE MCIBITHIBAIM 3aMETHOTO TOTJIO-
IEHWS TTPU PaclpoCTPAaHEHUM KaK B MEX3BE3MHOW cpele, Tak U B aTMocdepax IJIaHeT,
cpa3zy e OrpaHUuYMBaeT BO3MOXHBIM auamna3oH UIMH BojH. [lpexnme Bcero, miMHa BOJ-
HbI, Ha KOTOPOI1 OCYILIECTBISIETCS MEX3Be3/Hasl CBsA3b, HE JOJXKHA ObITh CJIUIIKOM OOJIb-
mwoii. B mpoTuBHOM cilyyae u3nydyeHue OyAeT MOrIoaThCs MeX3Be3nHoi cpenoit. Kok-
KOHU U MOpPPUCOH CUMTAJIU, YTO MpelesbHas JJIMHA BOJHBI 1OJKHA ObITh 0KoJio 300 M,
yTO cooTBeTcTBYeT yactote 1 MI'u. OnHako Takoe IIMHHOBOJHOBOE U3JydeHUE He Oyjer
MPOXOAUTH Yepe3 aTMocdepsl MmiaHeT. OHO TMOTJOTUTCS B BEPXHUX CIOSAX UX atMocdep, rie
ra3 JI0JKeH ObITh YaCTUYHO MOHU30BaH. He mpuxonuTcs coMHeBaThCs, YTO BCE MJIAHETHI
NOJIXKHBI UMeTh MOHOC(hepbl. Yepes3 Takue noHocdepbl OecrpensiTCTBEHHO OyAeT Mpoxo-
IUTh TOJIbKO M3JIydeHUe, JJIMHA BOJHBI KOTOporo MeHblie 10—15 M. OrpaHuuyeHue co
CTOPOHBI KOPOTKUX BOJIH OOYCJIOBJIEHO MOTJIOIIEHNEM, KOTOPOE BBI3bIBAETCSI Pa3IUYHBbI-
MU MOJIEKYJaMU, BXOASIIMMHU B COCTaB TUIAHETHBIX arMocdep. Yke HauuHas C JJIUHbBI
BOJHBI 3 CM 3JIEKTPOMAarHWTHbIE BOJIHBI MOTYT IOTJIOIIATHCS MOJIEKYJIaMU BOMASIHBIX
1apoB.

Takum oOpasom, comtacHo KokkoHu u MoppucoHy MeX3Be3qHash CBSI3b MOXKET
B MPUHIMIE OCYIIECTBISITLCSA TOJbKO Ha BojiHax kopoue 300 M u niuHHee 3 cM. Yuer
TOTJIONIEHUsI B TIJIAHETHBIX aTtMocdepax CHUXKAeT BEPXHIOK TpPaHMIy 3TOTO WHTEpBaja
IuH BosiH 10 10—15 M. HeobGxoaumo, ofHaKO, OTMETUTb, YTO €CIU MpUeMHas U Tepe-
Jaolias anmnaparypa Jjisi MeX3Be3IHOW CBsI3U OyIeT BbIHECEHA 3a TpeJesibl MIaHEeTHBIX
atmocdep (Hampumep, MoMelleHa Ha MCKYCCTBEHHBIX CIYTHUKAX), TO JAMAIa30oH 4acTorT,
Ha KOTOPBIX BO3MOXHO OCYIIECTBIEHUE MEX3BE3IHOMN CBsI3M, OyNeT 3HAYMTEJNbHO pac-
IIUPEH.

CnenyeT OTMETHTb, 4YTO YCJIOBUS pPaAcCHpOCTpaHEHUs BJIEKTPOMArHUTHBIX BOJH
B MEX3BE3[IHOI cpelle M B TIJIAHETHBIX aTMocdepax He SIBJISIOTCS €AMHCTBEHHBIM 00CTOSI-
TEJLCTBOM, OIpPEIEISIONIMM BO3MOXHbBIE 3HAYEHUS JUTMH BOJH, Ha KOTOPBIX MOXET OCY-
IECTBISAThCS MeX3Be3qHas CBsi3b. He MeHblllee 3HaueHUEe MMeeT ypoBeHb NomeX. Benb
13-32 OTPOMHBIX PACCTOSIHUIA, Pa3AEsSIONUX WHOIIAHETHbIE IIMBUIU3AIMU, MOIIHOCTH
TIPUHUMAEMBbIX CUTHAJIOB JIOJIXKHBI OBITh O4eHb Majibl. Ho cama BceneHHas mo npuyuHam
€CTECTBEHHOTO TOpSAKA MU3JTy4yaeT B TOM MM MHOW CTENEHM Ha BCeX AMana3oHax BOJIH.
Ecmu roBoputh 0 paavoamnanazoHe (KOTOpbIA, COOCTBEHHO TOBODS, TOJIbKO W paccMaTpu-
Basici KokkoHu M MoppucoHoMm), To paauousnydeHue lamakTuku v MeTaraiakTMKu
SIBJISIETCSI CEPbE3HON MTOMEXO0M /IS 00OHAPYXEeHUs CIadbIX CUTHAJIIOB UCKYCCTBEHHOTO TPO-
ucxoxnaeHus. KocMuueckoe paauousiyueHue UMeeT HeTlIPepbIBHBIN CIEKTP, MPUYEM MH-
TEHCUBHOCTb €0, pacCUMTaHHAs Ha eIMHUYHBIM MHTEpBaJ 4acTOT, PAacTeT C yMEHbIIe-
HMEM YacCTOThI.

K uucny nmomex st MeX3Be3JHOUN PaguOCBI3U ClENyeT OTHECTH TaKXe TEeIJIoBOe
paguoussiyueHue TMjaaHeTHbIX atMocdep. OHO 0COOEHHO CYIIECTBEHHO Ha BOJIHAX CaHTU-
METPOBOTr0, MUJIJIMMETPOBOTO M CYOMWJUIMMETPOBOTO aMana3oHOB. HakoHell, Ha BbICO-
KHUX YacTOTaX OCHOBHBIMM TOMEXaMU SIBJISIIOTCS KBAHTOBBIE ITYMbI, HEU30EXHbIE Naxe
JUISl UICAIbHBIX TIPUEMHUKOB W3JIyYeHUSI. DTU IIYyMbl €CTb CJIEACTBUE AUCKPETHOM «ho-
TOHHOI1» TIPUPOJABI TTOTOKOB M3JYYEHUSI; UX «TeMIIEPATYPHBIM SKBUBAJIEHTOM» SIBJISIETCS
BennuuHa hv/k, tne h — nocrosinHas [lnanka, k — nocrossHHast bosblimMaHa, v — yactora.
Ha puc. 88 nmpuBeneHa 3aBUCUMOCTb «TE€MIEPATYpPHl IIYMOB» OT YacTOThl (MYHKTUDPHAs
kpuBas). CrijionrHasi KpuBasi — IIyMbl, 00YCJIOBJIEHHbBIE U3TYYEHUEM MOJIEKYJT aTMOCGhEDHI.
M3 storo pucyHka BUAHO, YTO MUHMMAJIbHBI YPOBEHb TMOMEX (C YYETOM W3JIydyeHUs ar-
Mocdepbl) MMeeT MecTo ISl MHTepBata wacToT 10°—10° MTI, 4TO COOTBETCTBYET MH-
TepBay mauH BonH 30—3 cwm.
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Tenepb mpeacTtaBuM cede, YTO Ha KakKoi-HMOYAb IJaHeTe, oOpaljalleiicss BOKPYT
HCKOTOpOﬁ 3BE31bl, UMECTCs BBICOKOpA3BUTadA LUMWBUJIN3aLMA, KOTOpasd XKEJIAaCT HU3BECCTUTH
0 CBOEM CylIecTBOBaHMM. JIJIsl 3TOr0 OHAa MOCBLIAET B HEKOTOPOM HaMpaBjieHUM (Hampu-
Mep, B HaIlpaBJICHUM Ha 3BE31y, OKOJIO KOTOPOWl MOXHO OXWAATh HaJIMuMe PasyMHOM
XWU3HU) paguocurHaia. Cpasdy ke 3Ta UMBUIM3ALMSI CTOJKHETCS C TakKol TPYyAHOCTHIO:
3Be3la, BOKPYI KOTOpPOM oOpallaercsl IMjaHeTa — OOMTeNb Pa3yMHOM XW3HM, SIBJSETCS
JOBOJIbHO MOIIHBIM MCTOYHUKOM PAAUMOUBIIYUCHUSA, CIIEKTP KOTOPOro HEIPEPLIBCH.
YT0o0Bl MCKYCCTBEHHBIN CUTHAJ HE «IOTOHYJ» B PaIlMOMU3JIyYeHUM ITOM 3BE3Mbl, HEOOXO-
IMMO, 4TOOBI €ro MOIIHOCTh OblIa MO KpaiiHeil Mepe cpaBHMMa C MOIIHOCTbIO paanou3-
JlydeHUs1 3Be3lbl B COOTBETCTBYIOILEM OMara3oHe.

byneM cuutaTh, YTO 3Be3da M3JNyyaeT B paauoauarnasoHe, rmogooHo Hamemy CoiH-
1y, KOrJa Ha HeM HeT MITeH (TaK Ha3blBaeMoe «paauousiydyeHue crokoitHoro CojHLa»).
s ompeneneHHOCTH OyaeM paccMaTpuBaTh BoJHY 10 cM.

N3BecTHO, 4TO Ha 3TOH BoJHE criokoiiHoe CoJiHIEe U3yyaeT ,\
KaK HarpeToe TeJo C TeMIepaTypoil MOBEPXHOCTU OKOJO

+
'

04

i
|
i3

17

THw) &

Pue. 89 dparpasMsua sinpas

Puc. 88. Cnexvp wmymon n puinoauunaioHe e oot e ATEHIG CoNENY
50 teic. K. MomHocTh paguousiaydyenus ConHua -, pacCUMTaHHYIO HAa € TMHUYHBI i
UHTEepBaJl YacTOT, MOXHO OMNpeJeJuTh, €CAM BOCMOJb30BaTbcsl (Gopmynoit Panes —
JIxuHca

: 2nkT, =

Wao=—"4nRp,

: i e
rnie A=10 cM — namHa BoaHbl, k = 1,38-10 ' spr/rpag — mocrosiHHas BosbumaHa;
Rp = 7-10" cMm — paguyc Comnua; T, = 50 Teic. K — ApKOcTHag TeMmmepartypa CIIOKOii-
Horo ConHua Ha BojiHEe 10 cMm. BpIMOJHMB BBIYKCIEHHUS, MOJYYUM

Wo=26-10"" aprfc-Tu)=2,6-10" Br/T'n

Cnenyer uMetb B Buay, uro CoJiHIIe M3JlyyaeT Ha BCEX YacTOTaX, MOITOMY IOJIHAS MOII-
HOCTb paMou3IydyeHus crokoiiHoro CojHIA OYEHb BeJUKa, MOpsaKa AeCITKOB MUJLIMAP-
I0B KUJIoBaTT. Ho MCKyCCTBEHHBI CUTHAl MOXET MMEThb OYEHb Y3KYI0 CIEKTPalbHYIO
M0JIOCYy, HAPUMEP HECKOJbKO ThICSY MM JaXe HEeCKoJbKo coTeH repu. Kpome toro, Co-
JIHLIE M3Jly4aeT OJAMHAKOBO IO BCEM HAIpaBJeHMSIM, B TO BpeMs Kak, MOJb3YsACh J0OCTa-
TOYHO OOJIBIION AHTEHHOW, MOXHO IMOYTH BCIO MOILIHOCTh MCKYCCTBEHHOTO CUTHajla Co-
).
D
(A- mmuHa BonmHbl, D — muameTp 3epKaja aHTEHHBI). DTOT KOHYC OMpeleNseT «IJIaBHBbIiA
Jerectok» aHTeHHbl (puc. 89). Ecnum, Hampumep, M0Jb30BaThbCSd AHTEHHOU AMaMeTpPOM
300 M (TakMe aHTEHHbI y PagMoOacTPOHOMOB MMeEIOTCsI), TO Ha BosHe 10 cM o0Oycio-
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BJIEHHBI HaIlpaBJICHHBIM NEUCTBAEM AHTEHHBI «BBIMTI'DBILI» 6y;[eT paBCH

., 4nA

G=—3
rne A — apdexTuBHAs TIOIIAaAb aHTEHHBI, OJM3Kas K €€ reoMEeTPUYECKOW TIOLIaIu.
B Hamewm ciyyae G = 10%. Dro o3Hauaer, 4To B HAaMpaBIEeHUU, TIEPIIEHANKYISIPHOM K TIO-
BEPXHOCTH 3epKajia, aHTeHHa u3iydaeT B 100 miaH pa3 Oonbiue, yem CosHie, TIpU yCIO-
BUU, YTO TMOJIHASI MOIIHOCTb, M3Jyyaemas €10 MO BCEM HallpaBJeHUSIM, Takas Xe, Kak
y Connia.

CrnenoBaTenibHO, Jaxe €Clid MOLIHOCTb Tepenaryuka OydeT BCero JHWIIb OKOJIO
10** Br/Tu, curHaja oT Hero B HAaNpaBJIEHUY I[JAaBHOTIO JIeNecTKa OyleT MPUMEPHO TaKoil
ke, kKak ot CoiHIia.

Takum 00pa3oM, COOCTBEHHOE paIMOU3IyYeHHE 3Be3l, OKOJIO KOTOPBIX HaXOMSTCS
BBICOKOPA3BUTHIC LIMBUIM3ALIMM, MPAKTUYECKA HE MOXET ObITh IMOMEXOU IUISI MEX3BE3MI-
HOW paguocBsi3u. ['opa3mo Gosee cCyllecCTBEHHON MOMeEXOHU sBisieTcsl (POH KOCMMYECKOTO
paguousiyuyeHus, U3 KOTOPOTO J0JKEH ObITh BBIJENIEH CUTHAT UCKYCCTBEHHOTO TIPOUCXO-
xneHusl. BennunHa mocnaenHero B paaMoacTpOHOMHUM ONpenensieTcsl TaK Ha3blBaeMOW aH-
TEHHO#l TemmepaTtypoil T,

3 1 W n* did;
Tk R? 16 A2
rae d, — ouaMeTp MPUEMHOW aHTEHHBI, d, — AMaMerp Mepefalolleil aHTeHHbl, R — pac-

CTOSTHUE JIO TIepefaTynka, W— MOIIHOCTh MepenaTtynka, paccuutaHHas Ha 1 . C apy-
TOi CTOPOHBI, pa3yMHO HAJOXWTH YCJIOBHE, YTOOBI aHTEHHas TeMIlepaTypa, co3maBaemast
WMCKYCCTBEHHBIM MCTOYHMKOM pamudoOMW3IydyeHUs], Oblla He MeHbIIe SPKOCTHOW TemIiepa-
TYpBl Heba Ha cooTBeTcTBYIOIel yactote 7,. Temepp MBI MoXeM cHOPMYTHPOBATH «yC-
JIOBUEe OOHApYyKWMOCTH» CHTHaIa

7‘1 = Tﬁ.

Crenyet, OfHaKO, OTMETHUTb, YTO B PsiE CIYyYaeB <«IIOJE3HBIA CUTHAJ» MOXET OBbITh 00-
HapyxeH u Torma, korma [, < T,, wanpumep 1, = 0,1T,. OgHako MBI ceituac Oymem
noJjib3oBaTbest Kputepuem T, = T,

IMonaras d,=d,=100 M, W=100 Br/Tu, A = 10 cm, u3 ycnosus T, = I, Haiinem,
g 1R~10" | T.e. o0kono 10 CBETOBBIX JIET; 3TO COOTBETCTBYET PACCTOSIHUIO 10 OJIN-
Xaliux 38e31. TeM caMbIM J1I0Ka3aHO, YTO YPOBEHb COBPEMEHHON 3€MHON palMOTEeXHU-
KU BIIOJTHE TIO3BOJISIET OCYIIECTBUTbh PAJAMOCBSI3b HA MEX3BE3AHBIX PACCTOSTHUSIX.

DTOT YOUBUTENbHBIA pE3ylbTaT CTOUT KaK-TO OCMBICAUTh. Ha mamsitu crapiero
TOKOJICHUSI HAIIMX COBPEMEHHUKOB MPOU3OIIIO YCTAHOBJIEHUE TPAHCATIIAHTUYECKOM pa-
nuocBsa3u. B 1945 r. BnepBele mocnaHHblil Ha JIyHY curHaji, OTpasuBIIMCH OT Hee, ObuI
npuHAT Ha 3emie. Yepe3 14 ner, B 1959 r. Obuta ocyiecTBieHa panuojokanusi BeHepsl.
D10 3HaUUTENbHO OoJsiee TpynHas 3amada, 4yem paauosiokaius JIyHbI, TTOTOMY 4YTO, Kak
MU3BECTHO, MOIIIHOCTh PAIMOJIOKAIIMOHHOTO MepeaTynKa J0JIXKHa ObITh TPOTOPIMOHATbHA
YETBEPTOWl CTENEHW PACCTOSTHUS O LEu.

B 1961 t. coBerckas KocMmyecKash pakeTa CTapToBajia B CTOPOHY BeHepwl, mpudem
Ha HEKOTOPOM y4yacTKe ee TPaeKTOPUHU C Heil moanepuBaiach paguocBsa3b. B Hacrosiee
BpeMsI MOXHO yXe TOBOPUTh O BIIOJTHE YBEPEHHOU M HAIeXHOW PaguOCBI3M C KOCMUYE-
CKMMHpaKeTaMUH apacCTOSIHUMCBBIILIEMUUTMAPAAKUIOMETPOB(BCIIOMHUM« Il I

INpu sToM crenyeT MMeTb B BUIy, YTO OOpTOBasi pamuoaniiapaTypa, YCTaHO-
BJIECHHas] Ha KOCMUYECKUX pakeTax, Mo psaAy MPUYMH AOJXKHA ObITh MajorabapuTHOM
U MaJIOMOIIHON. MeXay TeM Mpu OCYUIECTBIEHUM CBSI3M HA MEX3BE3[IHBIX PAaCCTOSHUSX
OyIyT MCMOJIb30BATHCSI camble OOJbIIME U3 CYIIECTBYIOLIMUX CTallMOHAPHBIX PaauoTelie-
ckomnoB. Ha puc. 90, a takxxe 91 u 92 npuseneHsl ororpacdvu HEKOTOPBIX TAKUX aHTEHH.
Iloka pekopnHO# ABIsIeTCS TMTaHTCKas aHTeHHa (mmameTp 3epkKama 300 M), mocTpoeHHas



Pic, 90, Bonsuioit apcrpanwiicknit puanoTencckon (uamerp sepkata 64 m)

Puc. 91, Cepryxosckuil patnoreneckon ®usnseckoro  uHeTHTYTa  Axagemun  nayx CCCP  (uumerp
sepkaita 22 M)



Puc. 92, Mosynoasusnoi paanorencexon CUIA (amuMerp sepraia 94 m)

Puc. 93, OGmwmit Bua rurantckoro paanoreneckona s [yspro-Puko (amamerp sepkana 300 m)



B Ilyspro-Puko (puc. 93). Hapsiny ¢ poctoM pa3mMepoB aHTEHH B MOCJIEAHME TOIbl PE3KO
yBEJWYUIACh YYBCTBUTEIBHOCTh IPUEMHON ammapaTypbl Ha CAHTUMETPOBOM M JIEIIUMET-

POBOM AMamna3zoHax. OTO AOCTUTHYTO Onarojapsi IMPOKOMY IpH-
MEHEHUIO KBAHTOBBIX yCHJIMTEJIeld — «Ma3epoB». Takasi ammaparty-
pa B COYETAHUU C OTPOMHBIMU, AOCTATOYHO TOYHO M3TOTOBJIEHHBI-
MU aHTEHHaMM TMO3BOJISIET OOHAPYXUTb CHUTHAJ OT <«TOYEYHOTO»
MCTOYHMKA (KaKOB, B YaCTHOCTH, UCKYCCTBEHHBIM CUTHA KOCMUYEC-
KOTO IPOMCXOXIEHMA) naxe ecau 71, 3HAUUTENbHO MeHble 7.

Paccmorpum aTOoT Bompoc OGonee monpoOoHo. Eciaum aHTeHHa B
COYETaHUU C TPUEMHUKOM MPUHUMAET CUTHAT OT UCTOYHUKA CTPO-
TO TIOCTOSITHHON MHTEHCHBHOCTH, TO, KaK OKa3bIBaeTCs, MOKa3aHWUs
M3MEpUTENbHOTO Mpubopa, CTOSIIETO Ha BBIXOAE MPUEMHMKA (Ha-
npuMep ocuuiorpaga), He OyayT mocTosHHBI. [lo psay mpuyuH
OHO He3aBMCHMMOE IIOKa3aHuWe TMpubopa OymeT Oojee WIM MeHee
3HAYUTEJNbHO OTANYATHCS OT APYroro. DT GAYKTyaluu MokazaHui
npubopa MOXHO YMEHBIINUTh, HO TOJTHOCTHIO YCTPAHUTh UX HEJNb3S,
TaK KaK OHU SBJSIIOTCSA HEU3O0EXKHBIM CJIEACTBUEM OCHOBHBIX TMPHUH-
LIUTIOB PabOThl MPUEMHUKA.

Ha puc. 94 npuBeneHa TUNMYHAS 3alUCh PETUCTPUPYIOILETO
npubopa, mokaspiBaromias takue ¢paykryanuu. CymiecTByeT ¢hopmy-
Ja, jalonias «cpeaHee KBaapaTUUYHOe» 3HAUeHUE Takux (uaykrya-
LMY B 3aBUCHMOCTH OT HEKOTOPBIX XapaKTEePUCTUK MPUEMHUKA. DTa
(Gopmyna uMeeT BUI

T ™ zaf

rne I' — usaMepsieMasi «TemIiiepatypa IIyMoB» (IIpOMoOpIlMOHaIbHas
«MOTJIOLIEHHOM» aHTEHHOU MOIIHOCTA KOCMMYECKOTO pPaguou3iy-
YEeHUS TIJTI0C MOLIHOCTM WIYMOB, BO3HMKAIOLIMX B NMPUEMHON am-

napatype), Al— baykryauuu uaMepseMoil «lIIyMOBOIi» TeMIepaTy-
pbl, O KOTOPBbIX peyb 1Ia BbIIE, T — BPEMsl, B T€YeHHWE KOTOPOTO
perucTpupylolnuii mpubop Ha BBIXOJAe INMpHUeMHMKa (ocuuiiorpad)
«HakarjuBaeT» IMOCTYMalIIyld B HEro IMocjie JeTeKTUPOBaHUS
MOIIHOCTh, A/ — IIMPUHA TMOJOCHI YACTOT, YCHJIMBACMBIX MPUEMHM-
KOM («IIMpPHUHA MOJOCHl MPOMYCKAHUS MPUEMHUKA»).

YcnoBue 0o0HapyXeHHsT KaKOro-HMOyAb €1aboro curHaga co-
CTOMT B TOM, YTO AaHTEHHas TemIeparypa, OOYCIOBJIEHHas 3TUM
CHUTHAJIOM, JOJI)KHa ObITh He MeHblle, 4yeM paykrtyauuun AT. 3anu-
1ieM 3TO YCJIOBHUE:

AT_

ot .

Tq T
VtAf

W

JI7s1 BOJIH CAHTUMETPOBOIO aMama3oHa SIPKOCTHAsl TeMIlepaTy-
pa Heba oxkono 10 K. Mexny Tem TemmepaTypa COOCTBEHHBIX
IIYMOB _COBPEMEHHBIX IPUEMHMKOB Ha 3TOM AMAla30HE MOXET
obite 50— 100 °C (ecnmu monb30BaThCsl KBAHTOBBIMU YCUIUTENSIMHE).
ITosToMy ypOBeHb, BOKPYr KOTOPOTO IPOUCXOAAT GIyKTyallnH,
OMpenessieTcsl TOJBKO IIyMaMu allmapaTtypbl U <«IIyMOBYIO» TE€M-
nepatypy B HamMCAaHHBIX BHIIIE (GOPMYIax MOXHO IOJOXUTh
paBHoit T = 50 C.Temepp mepemuineM Halle HEPABEHCTBO:
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Puc. 94,  Tunuunas

JaniCh * KOCMHHECKOTO
PAOHOHIIYHCHHA



OTKYyOa
Wz 1 n’,i": [T.-ﬁf]l.l

Re g4 71

[MocnenHsist hbopMysia MO3BOJISIET ONPEACUTh NaTbHOCTh MEX3BE3HOM PalMOCBS3U B 3a
BUCUMOCTM OT MOIIHOCTU TIepelaTyuMKa, pasMepoB IepenaroliMX aHTeHH M XapaKTepu-
CTUK mpueMHuKa. [TycTh d, =d, = 100 m, 1= 100 ¢, Af= 10" T'u. Kakoit 1o1xHa ObTH
MOIIIHOCTh TepeNaTyrKa, YToObl OCYIIECTBUTh CBsI3b Ha pacctosHuM 10 mk wam 30 cBe-
ToBbIX JieT? M3 Hameit ¢popMysbl Mociae HECIOXHBIX BBIYMCICHUN CEIyeT, YTo HeoOXo-
JIUMasi MOIIHOCTh TepenaTyrMKa NoJkHa ObiTh paBHa 10 kBT — BenuuuHa ¢ TOYKHM 3pe-
HMSI COBPEMEHHOM pajMOTEXHUKKU OYeHb CKpoMHas. [1o acTpoHOMUYECKUM MOHSATHUSIM 3Ta
MOIIIHOCTh COBEPIICHHO HMUTOXHA. HampuMep, MOLTHOCTh paguou3Iy4eHUs] CIIOKOWHOTO
CoJHLA Ha IelMMeTpoBOM AuanaszoHe mopsiaka 10° kBT. Mexny TeM HeT HUKAKOi Hamex-
Ibl OOHAPYXUTh €ro W3JyuyeHWE C pacCTOSTHUSI Oiukaifiieir 3Be3mbl. DTO OOBSICHSETCS
teM, yro CoJiHIIE W3Jy4aeT OJWHAKOBO CMJIBHO TIO BCEM HAaIMpaBleHUSIM (M30TPOIHO) U
B LIMPOKOI CHEKTpaibHOW 001acTH, TOTAa KaK My4YOK PaguOBOJH HMCKYCCTBEHHOTO MpO-
MCXOXIEHUS] JOCTATOYHO Y30K M MOHOXPOMATHUYECH.

Boiie Ob110 MOKa3zaHO, 4YTO Haubosiee 1eaecoo0pa3HO OCYIIECTBISATh MEX3BE3THYIO
pamMocBa3b Ha 4yacTotax B umHTepBasie 1 — 10 Thic. MI'n. OgHako 3TOT MHTEpBaJ BCe-Ta-
KU OYeHb IIMPOK, W TNMPHU Y3KOU IMOJIOCEe YaCTOT CHUTHAsla TIOCTAECIHUN TMOYTH HEBO3MOXHO
OyzneT oOHapyXUTh, €CJIM 3apaHee He 3HATh ero 4acToTy Oosiee TouHO. KokkoHu 1 Mop-
PUCOH TPEMJIOXKWIN OYeHb U3SIIHYIO MICI0, yKa3aB 4acTOTy, Ha KOTOPOW MCKYCCTBEHHbBIE
CUTHAJIBI ClieAyeT MCKaTh B TepBYIO oyepenb. Jleno B TOM, YTO cama MpUpojaa OaeT CTaH-
JNApTHBIM 3TaJlOH YacTOThI, KOTOPBI HAXOMMUTCS B WHTEPECYIOIeM Hac auamnazoHe. Peub
WAET O yYacToTe paauoiuHuu Bogopoma 21 cM (cMm. 1. 3). Dra vacrora paBHa
1420 MI'u. MoXHO He COMHeBaTbhCsS, 4YTO BBICOKOOPTaHW30BaHHAs IIMBUJIM3ALMS Ha
onpeeeHHOM (MOBOJBLHO paHHEM) 3Tale CBOEro Pa3BUTHS JOJKHA OTKPBITH 3Ty JUHUIO
B CIEKTpe KOCMUYeCcKOro pamuousnyueHusi. MccnenoBanus BceeneHHoli Ha BosmHe 21 cM
SIBJIIIOTCSL MOILHEWITUM METOIOM TO3HaHMS ee Mpupoabl. IMEHHO Ha 3TOil BOJIHE clie-
IyeT OXWIaTb HaJM4Yusl caMoW YYBCTBUTENBbHOW M COBEpLICHHOI ammapatypbsl. Kpowme
TOTO, BOJOPOJA — CaMblii pacrpoCTpaHEHHBI 3JeMeHT BO BceneHHoil, a yacrToTa
1420 MI'm kak OB ero «OCHOBHas 4YacToTa». JloTMyeckM HeM30eXeH BEHIBOA, UYTO SI3bIK
caMoii TIpUPOIbl AOJXKEH ObITh TMOHSTEH W YHUBEpPCAJeH JUISl BCEX Pa3yMHBIX CYLIECTB
BceneHHo#l, Kak Obl CUJIbHO OHUM HM OTJIMYAJIMCh JAPYr OT JApyra. 3aKOHBI TMPUPOJIBI
00BbEKTUBHB U MO3TOMY OIMHAKOBBI JUISI BCEX Pa3yMHBIX cyliecTB. B 3Tom riy6o-
Kags MaTepuaJuCTUYECKas CylHOCTh Oaectsauieil ugen KokkoHu u MoppucoHa.

Henb3st oHaKO, UCKIIOUKMTH, YTO YaCTOTA CUTHAJIA OyIeT paBHA HEKOTOPOMY I[€JIOM Y
KPaTHOMY OT OCHOBHOMI «BOIOPOAHO¥» yacToThl. Jleso B ToM, 4yTo (hoH Heba Ha BOJ-
He 21 cM Bce-Taku JOBOJBHO BBICOK. Bemb Ha 3Toit BOJNHE M3Iy4alOT MeEX3BE3THbIE
aTOMbl Bojxopona. B HampaBieHWsIX, COCTaBJISIOUIMX CPABHUTEIbHO HEOONBINONH Yro
C TAJIaKTUYECKOM MJIOCKOCThIO, SIPKOCTHAs TeMIiepaTypa Heba MoxeT nocturatb 50 u na-
xe 100°C. Mexny Tem Ha yaBoeHHo# vactote 2840 MI'u ¢on Heba menbiie 10 K. Kpo-
Me TOTO, TIPM CBSI3M Ha PACCTOSIHUM CBBIIIE 3 TBIC. CBETOBBIX JIET (3TO AJISI HAc TOKa elie
HEIOCTYITHO, HO Ui BBICOKOOPTAaHW30BAHHOW LMBWJIM3ALMU MOXET ObITh BIIOJHE pe-
aJbHBIM) CHUTHAJ MOXET CWJIBHO IOTJIONIAThCS MEX3Be3IHbBIMU aTomMaMu Bopopona. (B
TOM CJlyyae, KOTJa CUTHal paclpoCTpaHseTcs MoJ HeOONbIIUM YIJIOM K TrajakKTU4ecKou
IIJIOCKOCTH. )

<> Unrepecna unes H. C. KappaiieBa, npemioXuBIIETO B KauyecTBe CTaHAAPTHOM
BOJIHBI, Ha KOTOpPOW JOJKHA OCYHIECTBJISITbCS MeX3Be3[dHaslh PajMoOCBSI3b, MCIOJIb30-
Bath 1,5 MM. OkasbIBaeTcsl, YTO MMEHHO B 3TOM JMamna3oHe M3 BCEro CIEeKTpa 3JIeKTPO-
MarHUTHOTO M3Jy4eHMUsT (OT Yy M3JAYyYeHUsS [0 IJUHHBIX DPaaMOBONH) TOCTUTAETCS
HauMeHblllee 3HAUEHUE SIPKOCTHOW TeMrmepaTypbl HeOa. DKBUBAJCHTHAs TeMmIlepaTypa
KocMosornyeckoro ¢ponosoro uznydenus 2,7 K (— 270 °C) — ocHOBHasi KOMIIOHEHTa M3J]y-
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yeHus (oHa B nOMama3oHe MWIIMMETPOBBIX BOJH. Kpome Toro, B 3TOM Juamna3oHe
HaXOOMTCS 3HaMEHUTas PaaUMOJMHUS CBEPXJErKoro 3jJeMeHTa IMO3UTPOHUS — aToMma,
00pa30BaHHOIO PEKOMOMHALIMEN 2JIEKTPOHA M TO3UTPOHA. DTa JIMHUS U MOXET CIYXUTh
BbIOpAaHHBIM MPUPOAON CTAHIAPTOM YacCTOThI, OKOJO KOTOpOM IieJecoo0pa3HO IPOBO-
JIWTh MOUCK UCKYCCTBEHHBIX PaAMOCUIHaNOB. MMIIMMETPOBBIM nuama3oH — Haubojee
9KOHOMUYHBIA OMama3oH CBSI3M Ha cBepxdajbHUE paccTosiHUS. ONTUMaIbHOCTb H0-
CTUTaeTCd NPU B3aMMHOW HANpPABJICHHOCTU IepeAarolleidi MU NPUHUMAIOIIEH AHTEHH.
KpoMme Toro sto Ta mivHa BOJHBI, Ha KOTOPYIO MPUXOAUTCS MAaKCUMYM PEIUKTOBOTO
U3ay4eHUsI (M MUHUMYM rajJakTU4eCcKoro paguounsnydeHus). asorpoMmHoii obaactu Meta-
rajlakTUKW, A€ KpacHOe CMellleHWEe ellleé He CIMIIKOM BEeJIMKO, 3Ta AJMHA BOJHBI
NEeUCTBUTENbHO NOJXKHA OBITh CTaHAAPTHOM, MOCKOJbBKY DPEJIMKTOBOE HU3JydyeHHEe Kak
BaXKHE WU KOCMUYECKUI DEHOMEH TOJKHO ObITh 00bEKTOM TIIATEJbHbBIX MCCIEA0BaHU I
BCEX TEXHOJOTMYECKUX Pa3BUTHIX LIMBUIM3aLUil BO BeeneHHoit <>,

Tenepb MbI DOKHBI MEPEUTH K ClIeAyIOIIEeMy, TOBOJIbHO BaxkHOMY Borpocy. Kak
pacrno3HaTh UCKYCCTBEe HHY0 mpupoay curHana? Ilpexne Bcero, cieayeT oXuaaThb,
YTO MOILIHOCTb TaKOTO CHUIHaja AOJDKHA PEeryaspHO MEHSITbCSI CO BpeMeHeM. Jpyrumu
cJIoBaMHU, CUTHAJ JOJKE€H OBbIThb MOAYIUMpoBaH. OH MOXET COCTOSITh, HAalpUMEpP, U3 Pery-
JIIPHOW TOC/IENOBATEIbHOCTA CPAaBHUTEJILHO KOPOTKUX WMMIIYJbCOB, IMPUYEM OOHA MOCe-
JIOBaTEJbHOCTb MOXET OBbITh OTAEJEHa OT ApYroil Gosiee WM MeHee 3HAYUTEJbHBIM ITIPO-
MEXYTKOM BpeMeHM. Yucao HUMIYJIbCOB B KaxXAOW IOCIeI0BaTeJIbHOCTY MOXET,
HampuMep, M300paxaTb HATYpaJdbHBIU psA yKceal — IOHSATHUE, MO-BUAMMOMY, OOIlee s
BCeX LIMBMIM3ALMi. B TO Xe BpeMsl IIUTENbHOCTh KaXAOTO MMITyJbCa HE AOJXKHA OBbITh
CIUIIKOM Majiol — MHaye Heab3sl OyIeT MCMOJb30BaTh MpU MpUeMe TaKUX CUTHAJIOB J0-
CTaTOYHO OOJIBIIOTO «BPEMEHW HAKOIUJIEHWS» T, YTO HYXHO IJIs YBEIUYEHUS NaJbHOCTU
cBsi3u. MOXHO moJjiaraTh, YTO AJUTEJbHOCTh KaXIOTr0 MMITYJibca HE MEHbIIE HECKOJIbKMX
yacoB. CUrHag MOXeT coiepxXaTb CKOJIb YTOIHO CJIOXHYI0 MHGpopmauuio. Ho Ha mepBbix
nopax OH, MO-BUAMMOMY, HOJIKEH OBITh H0CTaTOYHO MpocThiM *). Ilociae Toro kak cur-
Haj OyneT MpUHST (ecau, KOHEYHO, 3TO CIAYYMUTCS), MEXIY LHUBUIM3ALUIMU OYyIeT yCTaHO-
BJ€Ha IBYCTOPOHHSISI PaaAMOCBSI3b, W TOrJa MOXHO HayaTb oOMeH 0Oojiee CIOXHOW WH-
¢opmanueit. KoHeuHo, He cleayeT IpU 3TOM 3a0biBaThb, YTO OTBETHI MOTYT OBIThb
MOJlydYeHbl He paHbllle, YeM 4Yepe3 HECKOJIbKO NEeCSITKOB WIM Aaxe coTeH JeT... OmHako
UCKJIIOUMTENIbHAs BaXXHOCTh M LIEHHOCTb TaKUX IEPEroBOPOB 0€3YCAOBHO MOJKHA KOM-
MEHCUPOBAaTh WX MEIIEHHOCTb.

Haxe ecnd He ymacTcsl MO TeM WJIM MHBIM NMPUYMHAM YCTAaHOBUThL PEryJisipHbIE U3Me-
HEHUsI MOLIHOCTA CUTHAJIOB CO BPEMEHEM, WX MCKYCCTBEHHBI XapaKTep HOBOJIBHO CKOpPO
BBISIBUTCSI MPU CUCTEMaTUYeCKUX HabmaoaeHusx. Jlego B ToM, 4TO JiyueBasi CKOpPOCThb
nepefaTyvka Mo OTHOIIEHUIO K MPUEMHUKY OyneT MepuoauyeckKd MEHSITbCS BCJIEICTBUE
oOpallleHUs TUIAaHEeThl, Ha KOTOPOil HaxOAMTCS MepedaTuuK, BOKPYT 3Be3abl. M3-3a apdek-
Ta [lomaepa 3TO MpuBENeT K IMepUOAMYECKOMY W3MEHEHUIO 4YacTOThl curHajga. OpOu-
TaJlbHbI€ CKOPOCTM IUIAHET MOJIKHBI OBITh MOPsIAKAa HECKOJbKMX AECSITKOB KWJIOMETPOB
B cekyHay. [loaToMy aMmiuTyna mepuoauyecKuX M3MEHEHUI 4acTOThl MOXKET JOCTMIaTh
COTHM KMJIOT€pIl, YTO B NECSITKU pa3 OoJibllle IMIMPUHBI TOJOCHl YACTOT, B KOTOPO MOXET
HaxoauTbcsl curHai. Ilepuon TakuX M3MEHEHUM MOOJKEH ObITh OT HECKOJbKUX MECSILEB
JI0 HECKOJIbKUX JIET (BepOsITHbIE 3HAUE€HWsI NTepruoia oOpallleHus MJIaHeThl BOKPYT 3BE3/Ibl).
AHalu3 TaKOro CUMrHaja cpasy e MO3BOJUT MOJYYUThb BaXHYI0 MHGOpPMALUIO O MpO-
JNOJDKUTENbHOCTY TOJa Ha JajJeKOW IulaHeTe, MOChLIAaloIeld CHUTHAJ.

Crenyer TakXe OXMAATh MePUOANYECKUX U3MEHEHUU YacTOThl CUTHAala U3-3a CYyTOY-
HOTO BpallleHMs IJIaHEeThl, Ha KOTOPOW HaxOmWTCs MepemaTyuk. Tak Kak CKOpOCTb Bpalle-
HUS TIAaHEThl BOKPYT CBOEH ocu, CKopee BCero, MeHbllle ee OpOMTaIbHON CKOPOCTU, TaKue
NepUOANYECKME W3MEHEHUsI 4acTOThl JOJKHbI KMMETb CPaBHUTENIbHO HEOONBINYI0 aMIUIU-
Tyly, He BBIXOISUIYIO, HAlpuMep, 3a Mpeaeibl MOJOoChl 4yacToT curHaga. OmHako TuHia-

*) Bonee moapoOHO O MPUpPOAE CUTHANOB CM. IJT. 23.
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TeJbHBIE HAONIOJEHUS] CMOTYT MX BbIIBUTh. TakuMm o00pa3oM, cTaHeT W3BECTHOM apyras
BaXHellas XapakTepucTUKa MOChLIAIOIIEd MCKYCCTBEHHBI CUTHal TUIaHEThl — IMPOAOJ-
KHUTEJIbHOCTh CYTOK Ha HEW.

JIOTIOTHUTENbHBI aHalIU3 CUTHAJIOB MO3BOJUT U3BJIE€Yb U3 HUX DPSA APYTUX BaXKHBIX
CBElEHUI O Mpupoje MiaHeTsl. Tak, Hampumep, Mocie TOro, Kak yoacTcsi OTOXAECTBUTD
3Be3/ly, BOKPYI KOTOpOH oOpaliaeTcs TMJjaHeTa, MOXHO OyaeT Mo ee CNeKTpajJlbHOMY
KJlaccy JOBOJIbBHO YBEPEHHO OMNpeNesuTh €€ Maccy (Bedb 3TO Xe, CKopee BCero, 3Be3ia
[JIaBHO# TOCIeN0BaTeIbHOCTU, CM. IJI. 2). 3Has Mepuon oOpallleHus IUTaHeThl (M3 HabJIo-
JeHWIl JOMJIepOBCKOTO CMEIEHUsl CUrHajia), Mpu MoMollM TpeThero 3akoHa Kemnepa
MOXHO HaMTH paccTOSIHME MeXIy TUIaHeTOi W 3Be3moil. TeM caMbIM MOXHO OymeT cre-
JaTh Tpy0yIo OlLIeHKY (GU3MYEeCKUX YCJIOBUN Ha IJIaHETe, MpeXJe BCEero CpeiHel Temrepa-
Typbl €€ TMOBEPXHOCTH.

3Hasi CKOpPOCTh BpAallEHUS TJIAHEThl BOKPYT €€ OCU U TMPOMOJIKMTENbHOCTh CYTOK Ha
HEl, MO0 U3MEPEHHOM aMIUIMTYIE U NEPUONY «CYTOUHBIX» MU3MEHEHUM YacTOThl CUTHAJIA
MOXHO, OYEBMJHO, OMpPENENUTh Paauyc IMaHeTbl. bojiee MOAPOOHBIA aHaMU3 MO3BOJUT
Jlaxe OMpeleNuTh LIUPOTY TOTO MeCTa IJIaHEThl, TJ€ YCTAHOBJIEH TNepelaTyuK, a TaKxe,
BO3MOXHO, U JApyTUMe XapakTepucTuku. M Bce 3Tu cBeleHUsI MOTYT ObITh MOJYYEHBI TOJb-
KO M3 CUCTEMaTUYECKUX TINATEJbHbIX HAOJIONEHUN W3MEHEHUIl 4YacTOThl CHUTHaja.

Xota unes KokkoHu—MopprcoHa Ha TMepBblii B3I KaXeTCs COBEPIIEHHO HEOOBI-
YHOU M Aaxe (aHTACTUYECKOU, MPUXOAUTCS TOJbKO YAUBIATHCS TOMY, KaK OBICTPO OHa
crana peaausoBatbcsi. B 1960 r. amepukaHcKMii paguoacTpoHoM Jp3iik Ha HauwmoHaib-
HOU pammoacTpoHoMuYeckoil obcepBaTopuu B I'puH bank (3amagHast Buprunus) paspa-
0oTas crielMalbHYI0 MPUEMHYIO amnmnaparypy [Jjs HaOlIoJAeHU UCKYCCTBEHHBIX MHOTLIA-
HETHBIX CHMTHaJOB B auamna3oHe 21 cM. DTOT BIOJHE CEpbe3HBIM IPOEKT MOTYIUT
Ha3zBaHue «O3MA». Ha puc. 95 npuBeneHa Oiok-cxema npueMHuka Jpaiika.

Mbl He MOXeM 3/IeCh JeTajJbHO OCTAHABJIMBATHCS Ha TEXHUYECKUX MOAPOOHOCTSAX
OInucaHus 3Toi cxeMmbl. Te M3 4yuTaTeaeil, KOTopble pa30MparOTCs B paauOTEeXHUKE, IMOM-
MyT ee caMu. Mbl OTpaHMYMMCS TOJbKO MPUOJMXEHHBIM paccMoTpeHueM. [lpueMHUK,
CXeMa KOTOpOoro u3o0paxeHa Ha puc. 95, mpeacrasiser coboil oyeHb cTabUIbHO pabo-
TAIOUIMI Y3KOMOJOCHBIN (TaK KaK OXMIAeMbIii CUTHAJ JO0JXKEH ObITh Y3KOMOJIOCHBIM) CY-
nepretepoauH. B ¢dokyce 0GoibInoii 27-MeTpoBOM aHTEHHBI HaXOMSITCS ABa pymnopa, cCxe-
MaThyecku HM300pakeHHBIX B JIEBOM BepxHeM yriay puc. 95. B omuH u3 pynopos
MOCTyHaeT M3jaydeHue OT HeOOoJbIIol 001acTu Heba OKOJO UCCIeIyeMOl 3Be3[dbl, BOKPYT
KOTOpOU, KaK MOXHO OXHIaTb, oOpalllaeTcsl MjaHeTa ¢ nepeiatdyukoM. B npyroit pynop
MOCTYMAaEeT U3JIyueHUe OT coceaHeil obaacTu Heba, OTKYJa UCKYCCTBEHHbBIX CUTHAIOB OXU-
natb He npuxonutcs. O6a pymnopa Npu NOMOLIM 3JEKTPOHHOIO yCTPOMCTBA MONEPEMEH-
HO MOIKJI0YalTCs K BXOAY MpUeMHUKA. TakuM oOpa3oM, paguoTesNecKon MONepeMeHHO
Kak Obl «CMOTPUT», TO Ha 3Be3dy, TO Ha COCENHMI ydyacToK Heba. [lo aToii mpuumMHe «II0-
JIE3HBI» CUTHAJ MEPUOJUYECKM MPEPHIBAETCA C TOM YAaCTOTOM, C KOTOPOU MOAKIIIOYAIOT-
cs pynopbl Ko Bxony npuemHuka. CienoBaTeqbHO, B LIENM NMPUEMHUKA CUTHAT MMEET BUI
KOPOTKMX MMITYJbCOB, DPETYJSIPHO MOBTOPSIOLIMXCS C YAaCTOTOM MepeKIoueHus: yepes
COBEpPUICHHO OIpeAeeHHble MPOMEXYTKM BpeMeHU. CHUHXPOHHBIA [ETEeKTOp, YCTaHO-
BJIEHHBII Tepel BbIXOAOM MPUEMHUKA, BBIIENSET 3Ty MEPEMEHHYIO COCTaBISIONIYIO TOKA.
Takasg cxema ¢ TeMU WM UHBIMU BUAOU3MEHEHMSIMM, LIMPOKO KCIOJb3yeMmas B paauo-
aCTPOHOMUM, HA3BIBAETCSl «MOAYJISLMOHHOK». OHA MO3BOJISIET BBIACIUThL IOJE3HBINA CUT-
HaJ jJaxe B TeX cllyyasiX, Korja OH 3HAauyuTeJbHO ciabee ammapaTypHbIX 1ymoB. OjpHako
CKOJIb YTOMHO CJa0blii CUTHAJ TakKuM CIIOCOOOM Helb3sl OOHApyXuTh, TaK KaK Heu3-
OexXHble (IYKTyallMyd TOKa3aHUM PEerMCTPUPYIOIIEro Mpubopa HaKJIaablBalOT €CTECTBEH-
HOE OTpaHMYEeHUE Ha BEJMYUHY NMpUHUMaeMoro curHaiza (cMm. Bbiie). Ho momynsiumoHHas
cxema B psiie CilyyaeB TO3BOJISIET TOJYYUTb UYBCTBUTEJNBHOCTb, OJM3KYI0 K MpPEAETbHO
BO3MOXHOM, KoTopasi maercs ¢opMynoit
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Kak BuIHO M3 cxembl, MpUBEIEHHON Ha puc. 95 B MpUEeMHUKE MOCJIEA0BATEIbHO MPO-
HUCXOMSAT YeThIpe IpeoOpa3oBaHMS YacTOThl CHTHaja. OTO HEoOXOOIMMO OBLIO cHelaTh
MOTOMY, YTO «OKOHYaTeJbHas» MPOMEXYTOUHAs YacToTa MPUEMHMKA NOJIKHA ObITh HU3-
KOH, TaK KaK OXHUIaeMbIii CUTrHaJ y3KOMoJOCHBIM. IIpeoOpa3oBaHMs 4YaCTOTBI OCYIIECT-
BASIOTCS (KAaK 3TO OOBIYHO B CYMEPreTepOAMHOBBIX MPUEMHUKAX) MPU TOMOIIM CMECHUTe-
Jeii. Y COOTBETCTBYIOINMX TE€HEPAaTOpPOB MOOJKHA OBITh OYEHb BBICOKAsS CTAaOMIBHOCTH
yactotel. [locnenHsis He nofaxHa MeHATbcs Oonbuie yeM Ha | T 3a 100 c. OcobeHHO
BbICOKAsl CTAaOMJIBHOCTb TpeOyeTcs OT MepBOro reHeparopa, Tak KakK €ro 4actora OoYeHb
Bbicoka - 1390 MTIu.

[Mocne yeThipex ycunuTeseid Mo MPOMEXYTOUHOW YacTOTe CUTHaI Pa3BETBISETCS Ha
IIBa, 3aTeM IPOXOAMT 4yepe3 GuabTpbl. OOWH (PUIBTP MMPOKOIOJOCHHIN (B HEM comep-
KaTCsd BCE€ CUTHAJBI), IPYroi y3KOMOJOCHBIM (B HEM CHUTHal MEX3Be3IHOM CBS-
31 He oxumaercs). DTy GUIABTPHl U IMocjenyiomas nuddepeHIUpyoIIas Melb YCTPOSHb
TakuM 00pa3oM, 4YTO, KOTAAa 4epe3 HUX MPOXOAUT INMPOKOMOJOCHBI CUTHAN, OTKIUK
Ha BBIXOJIE CUTHAaJla MEX3BE3IHOW CBSI3M paBeH HYIIO.

OnHaKo eciu yepe3 MMPOKOMOJOCHBIM GUIBTP MPOXOAUT Y3KOMOJOCHBI CUTHA, TO
OTKJIMK Ha BBIXOJE YK€ He OyneT paBeH HyJ10. CiieqoBaTelbHO, pacCMaTpUBaeMblil MPUEM-
HUK YYBCTBUTEJEH TOJbKO K Y3KOMOJOCHBIM curHaiaM. LllupuHa mosocsl mpomyckaHus
y3KOoro ¢GuabTpa MOXET MEHSThCS, MPUYEM CBs3aHHAs C 3TUM MepecTpoiika MpueMHUKa
3aHUMaeT Maao BpeMeHM. Kak BUIHO U3 cxeMbl, GUIBTPBI CTOSAT Mepel CUHXPOHHBIMU
NETEKTOpaMH, KOTOpbIE MPOMYCKAIOT TOJbKO YacToTy mepekioueHus 5 I

Ha BbIxonme cpeaHero CMUHXpOHHOTO JeTeKTOpa CUTHal OyoeT 3aperucTpupoBaH TOJb-
KO B TOM cllyyae, KOrja B MPUEMHUK MOCTYMAET Y3KOMOJOCHBIN CUTHA, JIEBBI PETUCT-
pupyeT curHajbl B mosioce cpaBHeHus mmpuHoir 200 I'i, mpaBbIii — BCe CUTHAABl B IO-
goce 1200 Tu. Ha puc. 96 mnpusemeHa d¢ororpadus HEKOTOPHIX OJOKOB 3TOTO
npueMHUKa, a Ha puc. 97 — dororpadus 27-meTpoBoro paauortesneckona, CHSTas BO
BpeMs HaOmogeHuil 1mo mpoekTy «O3MA».

B kauecTBe mepBBIX OOBEKTOB, OTKY/Aa MOXHO OXHUAATb CUTHAJIOB PaTUOU3TYYECHUS
HMCKYCCTBEHHOTO IpoucxoxaeHus, [paik BeIOpasn ABe 0M3KKMe K HaM 3Be3Ibl — € Dpumia-
Ha u T Kuta, xotoprsie ymanensl or CosiHIIa Ha paccTosHue okono 11 cBetoBwix jer. OO
9TUX 3Be37aX, Kak O BO3MOXHBIX MCTOYHMKAX XM3HM Ha OOpallaioluxcs BOKPYT HUX
nia”erax, peyb Imia B . 11. HaGmiomeHuss Havamuch oceHbio 1960 T. M ¢ OoJbIoif

Puc. 96. Mpuemuan anpapatypa «O3M A»



Puc. 97. Pammorencckon Dpun bafi (anamerp sepkaga 27 M) so spems sabmoneHnil no npoexty «O3MA»

THIATEJBHOCTBIO TPOBOAMJINCH B TE€YEHHME HECKOIbKUX MeCcSleB. YBbI, MCKYCCTBEHHbIE
CUTHaJIbl OOHApYXeHbl He ObLIN...

Hauunast ¢ 1971 r. a”asoruuHsle HaOmwoaeHus: npoBoawiuch Ha 100- m 45-merpo-
BOM paauoreieckonax HaiumoHanbHON pagmoactpoHomMuueckoir obcepBaropuu CIIIA.
O0bekTaMM HaOMIONEHUI OBUIM HECKOJIBKO AECITKOB ONMXKANIINX K HaM 3Be3l, IperMy-
LIECTBEHHO KPACHBIX KapJuKoB. M3 oTpuliatesbHOro pesyibraTa 3TUX HAOJIOAEHUN clie-
IIyeT, 4TO OKOJIO MCCJIC[IOBABIIMXCS 3Be3]] He paboTanu INepenaTiuku, KOTopbie Obl B y3-
koii mojoce (7 KI'm) co 100-MeTpoBoit aHTEeHHOUW M3ay4yaiu Obl MOILIHOCTb, MPEBHIIIA0-
IIYI0 HECKOJIbKO MeraBaTT. 3aMeTHM, YTO TakKUX TepenaTynkoB Ha 3emje MHoro. Hamo
SICHO MOHMMAaTh, YTO IAHCHI Ha yCTeX TakuX HaOmoneHuit HeBenuku. [lo Hamemy MHe-
HUIO, TOpa3no Oojee BEpPOSTHO, YTO OnMXkKallive HMUBUIM3ALMU, €CIM OHU BOOOIE €CTb,
HaXonsTCs OT HAacC Ha 3HAYUTEJbHO OOJIbIIEM PACCTOSTHWM, YeM 3BE3[bl, MCCIIe0BaBIINe-
csa JlpaiikoM M ero mociiefoBaTeNsIMu.

Ecnu, Hanpumep, Onuxaimiasi Takas IMBUIM3AlMs HaxonuTcsi Ha pacctosiHuu 100
CBETOBBIX JIET, B BBICIIEH CTENMEHW 3aTPYAHUTEIbHO DPEUINTh, KaKyl0 M3 JAECATKAa ThICSY
3Be3l, YyIaJEHHBIX Ha TaKOE€ pPACCTOSHUE, HYXHO THIATEJbHO MCCIEN0BaTh METOAOM
Hpaiika. HccnenoBaTh e TMOAPSI IECATKU ThICSY 3Be3[ TPEACTABISETCS CIUIIKOM
CIOXHBIM M JOPOTUM 3aHSATHUEM, IO KpaliHeil Mepe ceilyac IJis Halledl IMBWJIM3AIUU.

Cnycts 11 jer mocjie TMepBbIX MOMBITOK YCTAaHOBJIEHUS DPAJAMOKOHTAKTOB C BHeE-
3eMHBIMM LIMBUIM3AUSIMU B paMkax mpoekta «O3MA», Ha BlopakaHCKOM CUMITO3UyMe
BBICTYIIMJI ¢ OOOOINAOIIMM II0 3TOM IpobjemMe MOKIamoM caM aBTOp IpoekTa JIpaiik.
OueHuBasi BO3MOXHOCTU TMTaHTCKOTO paauoTeneckona Apecu6o (cM. puc. 93), oH mpu-
mies K 3aKJI0YeHU0, YTO pu MolrHoctu nepeaaryuka P = 1000 xBr, koadduuuenre Ha-
MpaBIeHHOCTH aHTeHHB paguoTeneckoma G = 10°, mymoBoil TeMmepaType MpHEMHUKA
T=120°, mupune nonocel B = 100 MI'n u BpeMeHu HakorieHus curHana T = 100 ¢ cur-
HaJl MOXeT OBITh OOHApyXeH OT O0OBEKTOB, yHAJEHHBIX OT Hac Ha paccTosHus mo 6000
ceToBbIX JieT! [Ipobnema, oHAKO, COCTOUT B TOM, YTOOBI 3HATh, XOTSI Obl OPUEHTUPO-
BOYHO, KJIacC 0OBEKTOB, OT KOTOPBIX MOXHO TakKOW CUTHaJ OXWIaTh. B MpPOTMBHOM cly-
yae 3a7aya CTAaHOBUTCS HEOTIPENEJIEHHO TPYIHOI.

Ha »toM cumnosuyme wu3BecTHBIi coBeTckuii pammoactpoHoM B. C. Tpouukwuit
IOJIOKUJT O HOBBIX TOTBITKAX HAWUTU UCKYCCTBEHHBIE PaJMOCHUTHAJBI OT OJMXKaWIIMX TIa-
HETHBIX cHUCTeM. DTo ObUIM TepBbie mocie mpoekra «O3MA» peanbHble HaOM0OIEHUS
BO3MOXHBbIX curHajoB. B. C. Tpouukuii 1 ero coTpyIHUKH, TaK Xe Kak u Jpaiik, uckaiu
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Pue. 100. Ha Bropaxanckoym cumnossysme. Cpynng ywactankon [aropofl ciesa — astop 9106 ki, dersep-
Teiit — T. Foan (CHA), mecroit — K. Caran]

® ]

curHajbel Ha BojHe 21 cM. MU cucreMarnyecku uccienoBaiuch 12 3Be3n, B OCHOBHOM
criekTpanbHOro kiaacca G, ygaleHHbIX OT Hac Ha paccrosHust 10 — 60 cBeToBhIX JeT. Bee-
ro ObLIO MpOBeAeHO 65 ceaHcoB (IO 5 CEaHCOB Ha KaXAylo 3Be3ny). HIUTeNbHOCTh Ka-
KIOTO ceaHca cocTaBistia 15 muH. OOuiee BpeMst HaOmoaeHUi Obuto 16 yac. 3ameTum,
YTO YYBCTBUTEJIbHOCTh TIPUEMHON ammapatypbl ObUla OOBOJBHO HH3Ka — OKOJO
2-10"** Br/(m’-T1) (Takoii MOTOK PagMOU3Ty4eHUS] HA METPOBHIX BOJNHAX JAET CaMblil
SAPKU KOCMUYECKMU WCTOYHUK pamuousiaydyeHuss — Kaccuomes A). PesyabraThl 3THX
HaOmoAeHU ObLIM oTpuliaTeabHBL. B mocnenyromue rogst B. C. Tpouukuit mposen
HOBBIC HAONIONEHMS] CO 3HAYMTENBbHO 0o0jiee BBICOKOW YyBCTBUTEIBHOCTBIO. Pe3ynbraThl
9TUX HaOMoOeHWI ObUIM TaKXe OTpUIAaTEebHBI.

B CIIA paboTbsl mo mouckaM BHE3eMHbIX LUMBWJIM3ALUNA MPOBOIMIMCH TakKXe IO
nporpamMme «lukimom». O6 aToM monoxwa Ha BiopakaHckoMm cummo3uyme mpod. Omu-
Bep. lyisl IpyeMa OXUIaeMbIX CUTHAJOB OT BHE3eMHBIX LMBUJIM3ALMI HCIIOJb30BAJIACh,
6e3 0coOBIX TepeeoK, HaTuIHas paguonprueMHas TexHuKa. HaGmogeHus, HoCsIIIue Jio-
OUTENbCKUI XapakTep, MPOBOAMIMCH Ha CAHTMMETPOBBIX BOJIHAX W HE Hald TTOJOXM-
TeNbHBIX pe3yabTaToB. [Ipod. OnmBep, omHako, pa3paboTaq MpPOEKT TMTAaHTCKOTO paaro-
TeJIeCKOIa, CIEeNMaTbHO MpeIHa3HAYeHHOTO IS MOMCKa PaaiuOCUTHAIOB OT BHE3eMHBIX
nuBuiIKM3anuii. CTOMMOCTb 3TOTO MPOEKTa JOCTUTAeT MWIJIUAPIOB A0JUIapoB. s Hayd-
Horo mpubopa 3Ta BeJIMYMHA MOXET MoKa3zaThcs aHTacTuecku Gospimoil. Ho He cie-
IyeT 3a0bIBaTh, YTO aMEpPUKAHCKOE ITPAaBUTEIbCTBO €XETOTHO PAacXOomOBajo Ha BapBap-
CKyI0 BOWHY BO BbeTHame ropasmo OOJbIINE CYMMBL...

Coserckuii pammoactpoHoMm lO. H. Ilapwmiickuii Ha bBiopakaHCKOM CHMIIO3UYyME
MPEIJIOKWI JAPYTOd MyTh peaau3alliy IPOeKTa YCTAaHOBICHUS pPAaTMOKOHTAaKTa C BHeE-
3¢MHBIMU LUBUJIU3ALMSAMU. DTO — CO3[aHUE «IJI00ATbHOIO PaguoTesIeCKOIa», CBOMAsIIEe-
¢ K 00BEIMHEHUIO BCEX CYIIECTBYIOIIMX Ha 3eMJie KPYIHBIX PaAMOTEIECKONIOB B eIUHYIO
cucteMy. B couetaHum ¢ paguoTeieckonaMu, BBIHECEHHBIMU B KOCMOC, MBI MOXEeM MMETh
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HCKITIOYUTENbHO 3 (HEKTUBHOE YCTPONCTBO Ui IOUCKOB PAIMOCUTHAIOB OT BHE3EMHBIX
LIMBWJIA3ALIMEA.

Takum o6pa3zoMm, HegocTaTka B MpoekTax HeT... OmZHaKo peaJbHbIX HaOJI0IeHUI
MPOBOJUJIOCH TOKa o4eHb Majo. Jla u camMu HaOnIomeHUs He ObLIM JOJKHBIM 00pa3oM
ob6ecrneyeHbl. OHM HOCWJIM, MO CYIIECTBY, «PEKOTHOCIIMPOBOYHBIN» Xapaktep. EcTb, omHa-
KO, OCHOBaHUS IojaraTh, YTo B OJM3KOM OymylleM IOJOXEHHE MOXET KOPeHHBLIM obpa-
30M U3MEHUTbCS K JIyullemy.

<> 3a 25 ner ¢ MOMEHTa Hayaja UCCJIel0BaHUi ObLIO BBIMOJHEHO OKoso 50 Habio-
JaTeJbHBIX pabOT TIJaBHBIM 00pa3oM B paauMoAuana3oHe. Y4yacTBOBalM ABCTpaius,
Hunepnanasl, Kanaga, CCCP, CIIIA, ®pannus, ®PI u fAnonusa. Bcero Obuio okoiio
120000 yacoB HaGmoneHui, 3 HUx okojo 100000 yacoB — Mo chmenuManbHO MpeaHa3Ha-
YeHHBIM mporpaMMaMm. PagumooGcepBatopum Oraiickoro yHuBepcuteta u IlapBapn -
CMuUTCOHMaHCKasi paboTaloT MO 3TOM Iporpamme 24 yaca B CyTKM. TexHHKa Ipuema
M aHaJiM3a CHUTHAJOB IE€pBOHAYalIbHO ObLIA CaMOWi TMPUMUTHUBHON, HO TIOCTOSIHHO
COBEPIIEHCTBYETCSI.

CamnuBan u Hoynecc mpoBenu ucciiefoBaHue OTpaXXeHHBIX OT JIyHBI paguoOCUTHa-
JI0B 3eMJIM C LEJNbl0 YCTAHOBUTb, KAKOB PaJMOCMEKTP 3eMJIM, €Clii Hac HaOlonaloT U3
najgekoro kocmoca. HaOmiomeHusi mpoBeneHbl ¢ momoliblo  300-MeTpoBOM aHTEHHBI
B Apecu6o B nuamazone 150 — 500 MI't. Ha puc. 101 moka3aHbl CIEKTpbl 3eMJIU B pa3-
JIMYHbIE MOMEHTHI IO BCEMUPHOMY BpeMe-
HU B Iuarna3oHe, CBI3aHHOM C Ha3eMHBIMU
TeJeBU3MOHHBIMU CTAaHUMSAMU. B pesynb-
TaTe 3TOK pabOTHl YUYeHbIe OOHAPYXUIU
cambiii MoniHbIH pagap CIIA, paboTtatomuit
Ha vactoTe 217 MI' u usnyvyamouuin um-
clA MyJ1bChl MOIIHOCTBIO 14 MIpa BaTT B
ur ” nosnoce 0,12 I'm. Takue MMIyabCchl MOTYT
4> OBITbOOHAPYXKEHBI APYTOM LIMBUIU3AIUEH C
2 TaKoii ke, Kak B Apecu00, aHTEeHHO ¢ pac-
crosgHusl okojo 20 cBeToBBIX JieT. Cuiib-
Helilllue TeJeBU3MOHHBIE CTAHIIMU MOTYT
= ObITb OOHApyXeHbl C PACCTOSIHUS OKOJIO
‘5(7—'_ 2 3 CBETOBBIX JIET.

082 i Heo6X011uMO UMETh B BUAY, YTO MOUCK
| | pPaIMOCUTHANIOB OT BHE3EMHBIX LIMBUIM3A-

£ Wi — 3ama4a ¢ OYeHb MHOTMMHU HEu3s-
= BECTHBIMM, XOTSI UX KOJIMYECTBO U HEOECKO-
0935 HEYHO: TOJIOXEeHWE MCTOYHMKA Ha Hele,
0 J | | yacToTa, MHTEHCUBHOCTb CUTHANa, Tojoca,
== MoJsipu3anusi, MOAYISAIUS, ITUTEIbHOCTh
Hmanis nepenay W may3. MHoOTHe OXMIAIOT, YTO
HMCKOMBIE CUTHAJBl JTOJXHBI ObITh OYEHb
Y3KOTIOJOCHBIMU, U TIO3TOMY AJIsI UX OOHa-
DPYXEHHUsI HeOOXOAMMbl MHOTOKaHalbHBIE
cnektpoaHanu3aTopsl (MKCA). B HacTosi-
mee Bpemsi B CILIA Bemyrcs HaOnomeHUs
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Puc. 101, Crekrp wiaydenus 3emim  (paspeuicHuc
30 ku), nonyvenusit B npouecce HabMOACHHS OTpa-
HKCHHBIX O1 ﬂ_\-‘}{l:l PRAHOCHIHAIOB B OOHOM W3 YIBTpa-
KOPOTKOBOMHOBKIX  JIHAITAIONOR,  [PEIHATHUYEHHBIX
JUTA  TENeRH3IMONHoro  pewanns. BoamokHoe OTOK-
Aectrienue Oa3MpOBANOCH HA AAHHWIX O HACTOTAX
KPYIHBIX  MEKIYHAPOAHBIX TENEBHIMOHHBIX HEHTPOB

¢ MKCA Ha 65 536 kaHaj1ax ¢ pa3pelieHueM
0,03 T'm 1 3akaHYMBAETCS CO3JaHUE CUCTE-
Mbl Ha 8,25 MWIIMOHA KaHajloB, KOTO-
pasi OyneT ycTaHOBJIEHA Ha PaauoTeeCcKo-
me ¢ guameTpoM 3epkaita 64 M ILlentpa
nanbHE KoCMMYecKoil cBsa3u B [onacroy-
He. K 1990 r. 3TOT cnekTpoaHaiu3aTop



Puc. 102. Maker 70-merposoro pasunoreicckons PT-70 Mucruryra xocmumueckux uconerosauuii AH CCCP

CMOXeT HucciiefioBaTh o0y mosocy mupunoit 8§ Ml ¢ paspemenuem 1 T'm. HACA
TpeAroyiaraeT MPOBeCTH K KOHILY 3TOTO CToJjieTusi mporpammbl «O0630p Heba» (Habm0-
neHue Bceilt HeOecHoit cdepbl B nuamna3oHe oT 3 gm0 30 cM co cHeKTpaJbHBIM pa3pe-
meHueM 32 I'm) u nporpammy «HampaBneHHbt mouck» (ucciemoBanue 1000 u3opaH-
HBIX 00BEKTOB B Auama3oHe 18 —21 cMm, Tak Ha3bIBaeMoOe «BOASHOE OKHO» MEXIY JIM-
HUSIMU TUIPOKCUJIAa U aTOMapHOTO BOOpoAa, ¢ paspemieHuem | ['11); B mporpammy BXO-
st 773 3Be3nsl kaaccoB I, G u K, moxoxue Ha CojiHIIe M HaxonsIIIMecs Ha PacCTOSIHU -
sax 1o 80 cBeTOBBIX JieT OT Hac.

B Coserckom Coro3e nporpamma TMOUCKAa CBS3BIBAETCS C COOPYXEHUEM B TOPHOM
paiioHe Y30ekucTaHa KpYIHEHIIEro paauoTeseckona ¢ 3epkajom nuametpom 70 M, pa-
Ooraroiiero kak pa3 B ONTUMAaJbHOM JJIsg TOMCKAa AUana3oHe MUWJIJMMETPOBBIX Paauo-
BOJIH (CM. paHee c. 228).

Ha puc. 102 nmpuBeneHo ¢oro Makera puauoteneckona. C MOMOIIbIO 3TOT0 UHCTPY-
MEHTa TpEAToiaraeTcsl MPOBECTH MPOTpaMMy HANpaBJIEHHOTO MOUCKA U MCCIEAOBAHUS
M0/103peBaeMbIX 00beKTOB. HarmoMHuUM, YTO MUJITUMETPOBBIM NHUATIa30H SIBJISIETCS OMTH-
MaJbHBIM KakK JUISl TIOMCKA PaIMOCUTHAJIOB MCKYCCTBEHHOTO TPOMCXOXAEHMS, TaK W IS
00HapyXeHHUSI OTPOMHBIX ACTPOMHXKEHEPHBIX KOHCTPYKIMU, HaXOASALIUXCS TIPU OYEeHb
HU3KO# Temmeparype. <>

[Toka chnenaHsl TOJABKO TEpPBbie IIAarM B HANpPaBICHUU <«IOACHYIIUBAHUI» MeX-
3BE3/HBIX MEPeroBopoB. MoxXeT ObITh, HEJAJIEKO TO BpeMs, KOTAa Mbl HauHEM <«BO3Be-
1IaTb» O CBOEM CYIIECTBOBAHWU IIyTeM IIOCBUJIKM paJMOCUTHaJla B KOCMOCE.



21. BO3MOMCHOCHIE OCYULECINEAECHUSL
MeIHC3EE3OHOIU CEsI3U

ONMUUECKUMU MEFNOOAMU

B mpeabiaylieit riaBe Mbl TOBOJIBHO MOAPOOHO OOCYXKIald BO3MOXHOCTH pPagno-
CBSI3U MEXIY MHOIUIAHETHBIMM LMBUIM3ALMSAMU. SBASETCS JIM, OIHAKO, PaaMOCBI3b
€IMHCTBEHHO BO3MOXHBIM BMIOM CBSI3M Ha MEX3BE3MHBIX paccTosHusx? HecoMmHeHHO,
pagMoOBOJIHBI IS TAaKOW 3agauyd 00JamaloT pPSAOM ILEHHBIX MpeumyliecTB. OCHOBHbIC
MIPEeUMYIIeCTBAa — CPAaBHUTEJBHO Majiasg MOIIHOCTh IlepeJaTyMKa, ITOCHLIAIONIETO CHT-
HaJibl Ha PAcCTOSIHUS B JECATKU CBETOBBIX JIET M Jalibliie, BO3MOXHOCTh JIETKO OTAEIUTD
HMCKYCCTBEHHBI! CUTHAJ OT TEIIOBOrO PaaMOM3JIyYeHMsS 3Be3[bl U BBICOKAs paspellaio-
11ast CIocOOHOCTh IO YacToTe Y MpUeMHOM ammnapaTypbl. [lociaenHee CBOMCTBO MoOcCIe je-
TaJbHOTO U3YYCHMSI CUTHAIA MO3BOJISIET MOJYYUTh DS BaXHBIX CBEACHUI 00 M3Iydalro-
el ero IUTAaHEeTHOM CHUCTeMe, a Takke WH@OpMaIuMio O pa3yMHBIX CYIIECTBax, ee
HaCEJISIONINX.

Hecmotpst Ha Bce ouyeBMIOHBIE NMPEUMMYINECTBA PATMOCBSI3M MEXIY YIaJICeHHBIMM Ha
MEX3BE3[HbIC PACCTOSIHUS LIMBUIM3ALMSIMU, HEOOXOAMMO BCe Xe OOCYIUTh ApYrue BO3-
MOXHbIC TUIMBI CBSI3M. B mepByl0 ouepeab Mbl PaCCMOTPMM MHTEPECHBINM BOMPOC O BO3-
MOXHOCTU TaKOil CBSI3M Ha OYEHb BBICOKMX YacTOTaX OMNTUYECKOTO0 M MPUMBIKAIOLINX
K HEeMy Auana3oHOB.

Kazanoch Obl, mocbuiKa OT OAHON TMJIAHETHl K APYroil MO BO3MOXHOCTH Y3KOTO CBe-
TOBOI'O My4YKa — OYEBUIHOE, MIPUHLIMINAIBHO MPOCTOE, CPEACTBO CBA3U. OQHAKO HA MYyTHU
OCYIIECTBJIEHUS TaKOTO <«MEX3BE3THOIO IIPOXEKTOpa» BCTPEYAIOTCS OYeHb OOJIbIINe
TpyAHOCTH. J[eJ0 B TOM, 4TO MPOXEKTOPbl OOBIYHOIO THIIA, JaXe CaMble COBEPIICHHbIC,
MOCHIJIAIOT HE Mapaljie/ibHbIA My40K CBETa, a CJIeTrKa pacXOons Ui csl, 4YTO 00bsC-
HSIETCS HEBO3MOXKHOCTBIO CO31aTh TOUEYHBI MCTOYHUK cBeTa B (okyce. BoT B 3TOM-TO
«CJleTKa» 1 3aJloXeHa BCS TPYAHOCTb MpobieMbl. Eciau Ha OOBIYHBIX, «3€MHBIX» PacCTOSsI-
HUSX PaCXOXACHUE My4YKa M3-3a €ro HemapasiebHOCTH CPaBHUTEJIbHO HEBEJIMKO, TO Ha
MEXITJIAHETHBIX, HE TOBOPS YX€ O MEX3BE3IHbIX, PACCTOSHUSAX OHO CTAHOBMTCS yX€ He-
nonycTuMbIM. TlycTh, HampuMep, Yrojl pacTBOpa KOHyca, B KOTOPOM COCPEIOTOYEH IIO-
TOK M3JIy4yeHUsI, MOChIIaeMblil TTPOXEKTOpOM paBeH 30 MUH. Ayru, Kak y JIYYIIMX U3 CO-
BpEeMEHHBIX TMpoXekTopoB. Torma Ha paccrossHuu 50 KM AuaMeTp CeuyeHus Jyda
poxeKTopa OoymeT okojo 450 M M IMOTOK HEPTUM Yepe3 eNMHUILY TTOBEPXHOCTU (OIpere-
JSIOUIMI OCBELIEHHOCTh TIpeaIMeTa, Ha KOTOPBIM HaIpaBleH MPOXEKTOp) OymeT elie I0-
CTAaTOYHO BeJMK. Hampumep, eciii MOLIHOCTh M3JIyd4eHUs MpoxekTopa paBHa 10 kBrt, mo-
TOK 3HEpTMM depe3 | cM Ha paccTosHMM 50 KM OT HaIlero IPOXEKTopa OymeT
5-10° Br. XOTS 3Ta BeIMYMHA B HECKONBKO HECATKOB THICAY pa3 MEHBIIE MOTOKA
COJIHEYHOTO M3JYyYeHMS], B HOYHBIX YCJIOBUSX IpeaMeT OydeT OTCBEIIeH MW BIIOJHE
3aMETEH.

Tenepp npenctaBum cebe, YTO TaKOi MPOXEKTOp MOChUIaeT Jyd Ha JIyHy, 4TOOGHI,
HampuMep, OCBETHTh €€ TEeMHYI0 dYacTb. Tak Kak cpemHee pacctosiHue mo JIyHber 380
TBIC. KM, IMaMeTp MATHA OyIeT yke 0KOoJOo 3 Thic. KM. [Ipy 3TOM OCBELIEHHOCTh MOBEPX-
Hoctu Jlynsl Oymetr B 100 mupa pa3 mensbine, 4eM oT ConHia, u B 10 MIH pa3 MeHbIIe,
YeM OCBEIIIEHHOCTb, CO3laBaeMasi Ha TeMHOW cTopoHe JIyHBI CBETOM, OTpPaX€HHBIM OT
3emimm («1eneabHBIA CBeT» JIyHBI).

CoBepILeHHO SICHO, YTO KaKOro-JnOo CBETJIOTO IATHA Ha IMOBEpXHOCTU JIyHBI OT Ta-
KOTO MpPOXEeKTopa Mbl He oOHapyxuM. ClemyeT, ogHaKo, 3aMeTHTh, 4TOo ¢ JIyHBI Takoi
MPOXEKTOp ObLI ObI BUJAEH KaK 3Be3[a MPUOIU3UTEIbHO 3-i BEJIMYMHBI U JaXe Ha SIPKOM
done ocsemenHoi ComHnem 3emau OblT ObI 3aMeTeH. Ho yXke ¢ paccrosHus ToOpsaka
100 MIH KM (YTO COOTBETCTBYET pacCTOsiHMIO o Mapca uiau BeHepnl) Haiml IMpoOXXEKTOp
ObT OBl BUICH KaK cjiabas 3Be3goyka 15-if BeNMMYMHBI, T. €. MPUMEPHO Takas Xe, KakK
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cnyTHUKM Mapca, eciu ux Habmoaarh ¢ 3emnu. SIcHO, 4To, €ciiu MPOXKEKTOp YCTaHOBJIECH
Ha TTOBEPXHOCTU 3eMJIM, €r0 HUKAK Helb3s OyneT Habmaomath. ToNbKO B TOM ciyyae, ec-
M OH OyJeT TOMEeNIeH Ha MCKYCCTBEHHOM CITYTHUKE 3eMJIM, JOCTaTOYHO YAaJIeHHOM OT
ee MOBEPXHOCTH, OH MOXeT ObITb OOHapyxkeH ¢ Mapca unu BeHepbl. Paszymeercs, npu
5TOM HEOOXOIMMO, YTOOBI JIyd MpOXeKTopa ObUI HampaBieH ¢ OOJbIIONH TOYHOCTHIO Ha
9TU TJIAHETHI.

YTo ke KacaeTcsl MEX3BE3IHBIX PACCTOSIHUI, TO U 0e3 BCSIKMX BBIYMCIECHUN BUIHO,
YTO MOTMBITKa OOHAPYXUTh MPOXEKTOP OblIa Obl coBepllieHHO Ge3HamexHoi. Kpowme To-
T0, B 3TOM CJIy4ae Mbl CTOJKHYJIUCH Obl C HOBOU TPYMHOCTHIO PEINAIOIIETO XapakTepa:
uznyyenue CojHIIA B HaNpaBJIeHUM OCH MPOXEKTOPa Ha MHOTO MOPSAKOB OOJbIle U3ITYy-
YEeHUS CaMOro mpoxekropa. TakuM o0pa3oM, Naxe camble JY4YIIAE K3 COBPEMEHHBIX
MPOXEKTOPOB COBEPIIEHHO HE B COCTOSIHUM TOCTaTh OOHAPYXUMBIA CUTHAT Ha MEX-
3BE3[IHbIE PACCTOSTHUS.

[lonoxenue, ogHAKO, KOPEHHBIM O0Pa30oM KM3MEHWJIOCH B MOCIEOHUE TOAbl B CBS3U
C YCWJIEHHOW pa3paboTKOi KBAHTOBBIX YCUJIUTENEU U TeHEPATOpOB U3NydyeHusi. B panuo-
Nana30He 3TO MPUBEJIO K U3TOTOBJIEHUIO TMPUEMHUKOB CBEPXBBICOKOU UYYyBCTBUTEIbHO-
CTH, TaK Ha3bIBAEMBIX Ma3epoB, O YeM peuyb IUIa B Mpeabinynieil rnase. Te ke MNpuH-
UMb, OyIyYu MPUMEHEHHBIMM K ONTUYECKOMY M MH(pPaKpacHOMY IMana3oHy 4acToT,
TPUBEJIU K OCYIIECTBIEHUIO MCKIIOYUATEIbHO BAaXHBIX U OCOOEHHO MEPCIMEKTUBHBIX MPU-
0OpOB, TOJYYMBIIMX Ha3BaHUE «JIa3epoB». 3[eCh HAC HE WHTEPECYIOT BO3MOXHOCTH WC-
MOJIb30BaHMS Jla3epoB KakK BechbMa 3(MGEKTUBHBIX ycUauTene il ceera. s Hameit
po0yieMbl  0COOBII WHTEpeC MPEeNCTaBISAIOT Jia3epbl — IeHepaTopbl MYYKOB BUIUMOTO
U UHOPPAKPACHOTO U3JIyYeHUS.

Hac 6b1 ovyeHb naneko 3aBesio oOCyxiaeHUWe GU3MUYECKUX MPUHIUIIOB PabOTHI Jiaze-
poB. XKemawouux 03HAKOMUTBLCS C 3TUM BOMPOCOM MBI OTChUIaeM K kHure b. Jlenabema
«Jlazeppi».—M.: Mup, 1964. MBI 3mech WHTepecyeMcsl Ja3epaMM C <«IIOTPEOUTETBCKOM»
TOYKM 3PEHUSI, YTO [JIsSI HAUIWUX IIeJield COBEPUIEHHO MOCTAaTOYHO.

OcHOBOI COBpEMEHHBIX JIa3epoB (TaK Xe, Kak W Ma3epoB) SIBJISETCS HEKOTOPOE «pa-
Oouee BelIECTBO», KOTOPOE MOXET ObITb M TBepABIM U razoobpa3HbiM. Ha 3ape pasBu-
TS JTa3€pPHOU TEXHUKU B KAYyeCTBE TAKOTO BEHIECTBA MCIOJb30BAJCS MPEUMYIIECTBEHHO
CUHTETUYECKU PYOMHOBBIN KpuCTaul. B mocieqHue roiabl «TBEPAOTEIbHBIM» pabOYUM
BELIECTBOM JIa3€pOB SIBJISIETCS CTEKJIO, aKTUBMUPOBaHHOE HeoauMoM. Takue jazepbl pabo-
TaloT Ha BoiHe 1,06 MkM. Hapsinmy ¢ aTuM B mociemHee BpeMsi OOJbIIOE pacmpocTpaHe-
HME TIOJIyYWJIM Ta30Bbie J1a3epbl, rae pabouyuM BEIIECTBOM SIBJISIETCS YIIEKMCIbIN Ta3
CO,. brnarogaps crneuupuyeckKMM CBOWUCTBAM «pabo4yero BeLIeCTBa» MPHU OMPEAETCHHBIX
YCJIOBUSIX C €r0 MOBEPXHOCTU B HAMPAaBJIE€HUU HOPMAIX BBIXOAWUT MOYTU MapajuieTbHBINA
U B BBICOKOW CTENeHM MOHOXPOMATUYECKUi MydoK usnydyeHusi. CoBpeMeHHBIE Jla3epbl MO-
TyT paboTaTh B IBYX pa3HbIX pexumax. B omHOM ciyyae jazep MOXET MOCHUIATh OYEHb
KOPOTKME MMIYJIbChl U3IyUeHUsl, JUIUTENLHOCThI0 10 1072 c. YV coBpeMeHHBIX «TBepIO-
TEJIbHBIX» JIA3€POB SHEPTUsl, U3MYYEHHAss B KaXIOM M3 TaKUX YJIbTPAKOPOTKUX WMITYJIb-
coB, MOXeT a0XxoauTh a0 10 JIx. JIMTeTbHOCTh UMITYJILCOB MOXET OBbITb 3HAUYMUTEJIBHO
0oJbllie, ¥ TOTJA SHEPTUsI, colepXalascsa B UMITyJbCe, eCTECTBEHHO, yBeanuuBaercs. Ha-
MPUMEDP, B PEXUME «CBOOOAHOW TeHEpalUW» JIUTEIbHOCTh MMITYJIbCA MOPSIKA THICSY-
HOW O CEKYHJbI, & SJHEPTUS B KaXIOM UMITYJIbCE MOXET TOXOAUTH 10 HECKOJIBKUX ThI-
CSIY IKOYJIEH.

lasoBble nasepsl, ucnomassyomue CO, B kauecTBe «paboyero BelIECTBa», MOTYT pa-
0oTaTh B peXrMMe HEINpEepbIBHOW TeHepaluu, u3jydasi MOLHOCTh B HECKOJIbKO JEeCATKOB
KuioBarT. Tak Kak M3JydeHue Jiazepa CHH(A3HO MO BCEl €ro MoBEPXHOCTH, TO, KaK W3-

A
BE€CTHO M3 OIITUKHU, yrjoBad IIHWpHWHaA IIOCBLJIAEMOIO UM IIy4yKa 6yI[€T paBHa 5 rac

A — mnvHaA BOJHBI cBeTa, DD — pa3Mepbl 0Ji0Ka «pabodero BeriecTBa». OTCloma Cliemyer,
4TO JIaXe y COBPEMEHHBIX JIa3ePOB Pa3MepOM_ BCErO JUIIb B 1 cM yrox pacTBopa CBETO-
BOTO My4YKa paBeH MpubausuteabHo 5-10~" paxg wim 10 ¢ ayru. Ecniu TakuM mydykom
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ocBeTUTh JIyHy, padMepsl nsTHaA OyAyT okono 20 KM. 3aMeTHUM, YTO YTJIOBbIE pa3Mephbl
NyykKa MOTYT ObITh CAeJlaHbl 3HAYMTEJbHO MEHbIIE, €CIU Jia3ep couyeTaTb ¢ HEKOTOpOM
OINTHYECKON CUCTEeMOI THIMa TesecKora.

IlycTh MBI UM€EM BBICOKOKAYECTBEHHYIO JUH3Y, TMAaMETP KOTOPOil paBeH d, mpuyem
dokycHoe paccTosiHUMe TakXe paBHO d. Eciii Takyio JMH3y MOMECTUTh B MY4YOK CBETa, U3-
JlydyaeMblii 1a3epoM, TO B €€ (pOKaJbHOM MJIOCKOCTU ACHCTBUTEIbHOE N300paXKeHUE MTyuyKa
OyneT uMeTh pa3Mmephl A. I1ycTh 3T0 M300paxeHue coBnagaeT ¢ GOKYyCOM APYroil JIUH3bI
(unu 3epkajna) 3HAYMTENbHO OoJiblliero auameTpa A, mpuyeM (OKYCHOE pPacCTOSIHUE
0o0JIbIION TUH3BI OOMblIe WM paBHO A. B Takom ciyyae, Kak Jerko yOeauTbcs, My4yoK,

'
BBIXOJSIIIUA U3 OOJBIIOTO 3epKana, OyaeT UMeTh YIroJl pacXoXAeHUs, paBHbII 1.Xom

TaKue CUCTEMBI ellleé He W3TOTOBJECHBI, B MPUHLIMIIE 3TO BIIOJIHE BO3MOXHO. TpymaHOCTH
31eCh OYIYT XOTSI M Cepbe3Hbie, HO YMCTO TEXHMYECKOTo XapakTepa. Hampumep, Heobxo-
IUMO OyneT pa3paboTaTh CUCTEMbl aBTOMAaTHMUYECKOTO KOHTPOJISI U KOPPEKIUM TTOBEPXHO-
cTi OOJIBIIOrO 3epKaja, KOMIeHCUpYoIre aeopMaluy M3-3a HarpeBaHMSI €ro MoBEepX-
HOCTU MOILIHBIM ITYYKOM HU3JTYUYCHUSA.

Kpome MCKIIOUMTENbHO BBICOKOW HAampaBJ€HHOCTH, APYTMM BaXKHBIM IpeUMYIe-
CTBOM ITyYKa HU3JIYYCHUA, TCHCPUPYEMOTIO Ja3€pOM, ABJIACTCSA BBICOKAsET MOHOXpOMAaTHU4-
HOCTb. Tak, HampUMep, Y COBPEMEHHBIX Ja3epoB, pabOTaIOIIMX B HEMPEPHIBHOM PEXUME,
IIMpHUHA MOJOCHl yacToT ObiBaeT mo 10 kI, yTo B AECSATKM MUJUIMApAOB pa3 MeEHbIe
YaCTOTbI U3JIYUCHU . Kaxk MbI YBUJIUM HUXKE, BBICOKAs CTCIIEHb MOHOXPOMAaTUYHOCTH ITyY-
Ka — BeCbMa I1ICHHOE Ka4yeCTBO [JIsI MEX3BE3JIHOU CBSI3U.

B Hacrosiiiee BpeMsi yCOBEPIIEHCTBOBAHUIO JIa3€pOB YIEJSIeTCSI OTPOMHOE BHMMa-
Hue. Tak, B CIHA Han aToil mpobGyieMoit paboTaloT Thicsiuu ¢hupmMm. Pacxomasl Ha uccneno-
BaHUS B ﬂaHHOﬁ obactu JOCTUTIalOT MHOIMX COTCH MUJIJIMOHOB A0JIJIapOB B TO/. Hure-
pec K oToi mpobjiemaTuke He ciydaeH. OcyllecTBIeHME J1a3epOB OOJbIIONH MOIIHOCTHU
OyleT o3HavyaTh MOSIBJIEHWE HOBOTO TUIIA OPYKMsI COBEPIIEHHO MCKIIOYUTEIbHOU pa3py-
maromeir cnocobHoctu. Ilo cyiecTBy, 370 OyaeT 3HAMEHUTHIN «TEIJIOBOM JIyY» Y3JIJICOB-
CKHX MapcHMaH WJIH, elle TOuHee, «TuIepbosona uHxeHepa lapuHa», co3gaHHbIR JeT 60
Hazan daHTaszueir Asnexkcest Toscroro. Jlazepbl 0OJbIIONM MOIIHOCTU, BEPOSTHO, MOXHO
OyleT ucmoyib30BaTh KakK 3(PdeKTUBHOE MPOTHBOPAKETHOE OpPYXKHUE.

HyXHo, onHako, HaaesAThCsl, YTO KOJOCCaTbHbIe MOTEHIMalbHbIe BO3MOXHOCTH Jla3e-
pPOB OYAYT MCIOJIb30BaThCSI TOJBKO B MUPHBIX LieJsIX. Pa3BuUTHE 3TOM HOBOW TEXHUKMU
MOXET OKa3aTb pellarollee BJIMSIHUE Ha pAA objacTeid AesTeJIbHOCTU 4YeJ0oBeuecTBa,
B YAaCTHOCTH Ha KOCMMYECKYIO CBSI3b.

[lepBbiMU, KTO 0OpaTui cepbe3HO€ BHMMaHWE Ha BO3MOXHOCTbh NMPUMEHEHMS Jla3e-
POB IS KOCMUYECKON CBsSI3M, OBLIM aMepUKaHCKUe ydyeHble TayHc (OOMH M3 OCHOBOIIO-
JJOXXHMKOB KBAHTOBOM 2JIEKTPOHUKHU, JJaypeaT Hobenesckoit mpemun) u llIBapu. Mx pa6o-
Ta MNOABMJIACh B ONHOM M3 amlpeiabCKuX HoMepoB XypHana «Heiuyp» 3a 1961 1.
B xauecTBe OCHOBHOII almapaTtypbl OHM pacCMaTPUBAIOT JIBE CHCTEMBI JJa3epOB, KOTOPbIE
MoKa eule He pa3paboTaHbl, HO B NMPUHLUIE MOTYT ObITb M3TOTOBJEHBI B OJMXKallliue
roabl.

Cucrtema «a» xapakTepusyercs MoIIHOCTbI0 10 KBT B HempepbIBHOM pexXuMme u3-
Jy4eHusl, UMeeT JJIMHY BOJIHBI cBeTa okKoyio 0,5 MKM, INIMPUHY IOJOCHI YacTOT B Myyke
okosio 1 MTI'1, nuameTp momosHUTENbHOro 6osbiioro 3epkana 500 cM M COOTBETCTBYIO-
Uil 3TOMy 3epKajy Yroj pacTBopa myuyka ¢ = 107 pag uam 0,02".

CuctemMma «0O» mpencraBisieT coOoil «barapero» U3 25 TaKuxX Xe JIa3epoB, KakK U
B CUCTeMe «a», HO sl Kaxaoro u3 Hux A = 10 cMm, U, cjaegoBaTeJbHO, YroJ pacTBopa
nyuka paBeH 1". C Takoii TOUHOCTbIO BCsI GaTapesi J1a3epoB MOXET ObITh OPUEHTHPOBaHA
B OJHOM HampaBJCHUMU.

Crnenyer 3aMeTUTh, YTO €CJIM CHCTEMa «a» OyJeT yCTaHOBJEHAa Ha MOBEPXHOCTH 3eM-
JU, TO U3-32 HECMOKOMCTBUS aTMOc(ephbl Yroj pacTBopa Iydyka OyneT 3HAYUTEJIbHO
0oJIbllIe TEOPETUYECKU OXUAaeMOro, nocturasi 1" wiam maxe Oosbiie. [To3TomMy Takylo
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cUCTeMy 1IeJIeco00pa3HO TMOMECTUTh Ha MCKYCCTBEHHOM CITYTHMKE 3a TIpefeslaMM aTMOC-
(epol. Uto Kacaetcst cucteMbl «0», TO OHA MOXET paboTaTh C MOBEPXHOCTU TJIAHETHl 6e3
CYIIEeCTBEHHBIXMCKAKEHUM.

Taync u lIBapu GopMyIMpPYIOT ABa €CTECTBEHHBIX YCIOBUS OOHAPYKMMOCTH CHUTHA-
JIOB, TIOCJIAHHBIX C IPYTMX MHUPOB C IMOMOIIbIO JIa3€POB.

[TepBoe ycnoBMe: My4YoK MOJXKEH OBITH NOCTATOYHO WHTEHCUBHBIM, UTOOBI
ObITh OOHAPYXEHHBIM C MOMOLIBIO MOAXOASILIETO TEJECKOMNA.

BTtopoe ycmoBume: HeoOXoguMO, YTOOBI KaKMM-IMOO CIIOCOOOM MOXKHO OBLIO
OTIEJUTh CUTHAJ OT M3JIyUYeHUs 3Be3lbl. B pagmonmamnaszoHe BTOPOE YCIOBHE BHITIOTHSET-
Cs TIOYTU aBTOMAaTUYECKH, HO B ONTHYECKOM OTHEJICHWE CUTHAIA OT U3NyYeHUS 3BE3IbI,
KaK Mbl YBUIMM HMXe,— JOBOJBHO CIOXHAs Tpobdiema.

[MpeanonoxuM, 4TO CUTHAJ MOCHUTAETCS CUCTEMOM «a», BHIHECEHHOM 3a Tpeaesbl aT-
Mocdepsnl miaHeThl. [lycTh paccrosHue R ot muaHeTsl mo 3emum 10 CBETOBBIX JIeT, WU
10” cm. Torma mnoTok wusdyyeHuss y 3emanm Oyner F = W/R?Q Br/em®, e W=
= 10kBr - momHocTh mepemaTyrka, 2 = 10 '* - tenecubiii yron myuka. CiemoBareiib-
Ho, F= 10" Br/cM’, B To BpeMs Kak moTok oT Conxua paseH 0,14 Br/cm’. 3Has or-
HOIlIEHWEe "TIOTOKOB M3NydeHus yasepa u CoJHIA, JIETKO MOXHO BBIYUCIUTH 3BE3IHYIO
BEeJMYUMHY Jlazepa, HabmomaeMoro ¢ 3emuu. [l 3TOTO BOCIOJb3yeMCsl M3BECTHOU (hop-
MYJIOWi acCTPOHOMHUM, KOTOpasl TPENCTaBJIseT COOOM ompeneNeHUe TOHITUS «3Be3aHas
BEJIMYMHA»:

F;
my —m, =25lg —=—.
Fy
Bunnmas 3Besgnas Benmmunua ConHia m, = — 26,8, OTKyz@a 3Be3fHasl BEIWUMHA Jasepa

m, = + 21,2. D10 03HayaeT, 4TO ¢ paccTossHUA 10 CBETOBBIX JIET TaKOi ynazep OymeT Ha-
OyomaTbcsd KakK OfHA W3 CaMbIX CJIa0ObIX 3Be3l, eaBa NOCTYMHAs A OOJBIIUX Teje-
ckoroB. [loaToMy mnst obecriedyeHWs] HaleXHOW CBSI3M MOIIHOCTH IMepenaTyrka IOJIKHa
OBITH TTOBBIIIIEHA B HECKOJbKO MECSITKOB pa3 IO CpaBHEHMIO C TpuHATOM TayHcoMm
u llIBapuem.

YT0o KacaeTcs CUCTeMBI «O», TO TIOTOK OT Hee TojydaeTcsd B 100 pa3 MeHBIIMM, YeM
OT cUCTeMBI «a». [ToaToMy, Bompeku yTBepxaeHuto TayHca u IlIBapna, 1as Mex3Be3qTHON
CBSI3W OHA HETPUTOIHA.

Temepb MBI 0OCYIMM BOTIPOC O BO3MOXHOCTHM OTIEJICHUS CHTHaja Jlaepa OT W3Jy-
YeHMS 3BE3/IbI, OKOJO KOTOPOW OH HaxoAWMTCs. EAMHCTBEHHBIN CIOCOO TaKOTO OTHETCHMS
COCTOUT B MCITOJIb30BAHMM CBOMCTBA BBICOKOW MOHOXPOMATHYHOCTH M3JYYSHHUS J1a3epOB.
[lycTh aTa 3Be3na usnyyaer BOAM3M BoJHBI (0,5 MKM Tak e, kak u Hauie ConHile (3ame-
TUM, 4TO BOJM3M 3TON BOJHBI HAaXOAMTCS MAaKCUMYM B pacrpeneseHun COJHEUYHOTO M3JIy-
YeHUs 1o crekKTpy). Torna MHTeHCUBHOCTD U3JIYUYEeHUs, paCCUYMTaHHAs Ha eAMHUYHBIA UH-
TepBaJd 4aCTOTHl M EIMHUYHBIN TelecHEIl yrom, 6ymer pasHa 4-10'" Br/(I'u-cp), B TO
BpeMs KakK y Jla3epa MHTEHCHBHOCTb (paBHas TOTOKY W3JIy4YeHMs, NeJeHHOMY Ha Te-
JIECHBIM YroJj Imy4yka) OymeT

10*

10~ '*-10°

MBI y4Jid TO OOGCTOSITENILCTBO, UTO Y Jla3epa BCe M3MYYeHHE COCPEIOTOYEHO B OYEHB
y3Koli monoce 9actoT B 1 MI'u. Takum obGpa3oM, «CIeKTpajabHas MHTEHCUBHOCTB» y Ta-
Koro ja3epa B 25 pa3 Oonbiie, yeM y ComHua. Eciam Obl 2TOT ja3ep paboTam B yibTpa-
duoneroBoit WM MHMGpPaKpacHOU OOJACTIX CIHEKTpa, ero CHeKTpajdbHas WHTEHCHMBHOCTH
emle Oosbllle TIpeBOCXoaWJaa Obl CONHEYHylo. Jleno B TOM, 4YTO B YAbTpadHONETOBOM
1 MHGpPaKpacHOU 06JacTAX creKTpaabHasd MHTeHCMBHOCTL COJIHIIA 3HAUUTETbHO MEHBIIIE,
yeM B 3eJIeHOW 001acTM OKOJO JIMHBI BoaHBI 0,5 MkM. Tak, crieKTpajibHas WHTEHCHB-
HOCTb IJIST BOJH, Oonpimux 1,5 MkM u MeHbimux 0,25 MKM 1o KpaiiHeir mepe B 10 pa3
MeHbine, yeM mist 0,5 MKM, a IJiss BOAH, 0OoJpIIMX 4 MKM uiau MeHpIuX 0,2 MKM — B
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coTHu pa3. Kpome Toro, Hy>kHO MMETb B BMAY, YTO B COJHEYHOM CIIEKTpE HMMEeTCs
MHOTO JIMHUU norjouieHus. B 001acTu aTuX TMHU U (ILMPUHBI KOTOPHIX 3HAYUTEIBHO TIpe-
BOCXOJSIT TOJIOCY YacTOT Jasepa) CIeKTpaibHass HMHTeHCMBHOCTh CojiHLA TMajgaeT B
JIeCSITKHU pas).

nepe‘-ll/lCﬂeHHblC 06CTOHTCJ’[])CTBB. OTKPbIBAIOT BOBMOKHOCTU B COTHU U AaXE€ ThICAYU
pa3 yBeJMYUTh «KOHTPACTHOCTb» CIIEKTpadbHbIX MHTeHCUBHOCTeH jazepa u ConHua. Ec-
JIU Jla3ep BBIHECEH 3a TMpelesbl 3eMHON aTrMocdepbl (KOTopas IOJHOCTbIO MOTIJIOIAeT
yibTpaHOJIETOBOE M3JAyUYeHUE C IJMHOKM BOJHBI, MeHbllel 0,29 MKM, U CYyILIECTBEHHYIO
yacTh MH(MpPaKpacHOro M3Jy4eHus), TO B MpuHLUNE, paboras B objgactu X = 0,15 MKM
«Ha OJHC» JUHUU MOTJOLWCHUA, MOXHO ITOJYUUTHb OJIA Ja3€pa CICKTPpaJlbHYI0O MHTCHCUB-
HOCTb, B ACCITKHU ThICSIY pa3 OoJbluylo, yeM y ConnHua. Cienyer, oqHaKO, UMETb B BUIY,
YTO NMPU 3TOM MOTYT BCTPETUTHCA 60J'lbLLll/le TEXHUYECCKUEC TPYAHOCTHU KaK ITPU U3TrOTOBJIC-
HUU Jla3epa B YKa3aHHOM CIHEKTpalbHOI 00JacTH, TaK WM BCIEIACTBUE PE3KOTO YMEHbIIIe-
HUS OTpaxaTeJbHOI CIIOCOOHOCTM 3epKaa B yabTpaduojeToBbiX aydax. Eciu nazep Oy-
JeT paboTaTh B MH(ppakpacHOW 00JacTU CIEKTpa, 3TO IOBJEeYeT 3a CO0OW OPYrylo
HEMPUSITHOCTh: MYyYOK CTaHET Oojiee pacXoAsIIMMCS, TaK Kak JJIMHA BOJHBI OyaeT OOJib-
me. B oOieM cosmaercst BrevyaTieHWe, YTO BBITOJHEE BCEro Jiazepy paboTaTh B BUAMMOM
JIMarna3oHe YacToT «Ha AHE» KaKOW-HUOYIb CUJIbHON TMHUY TTOTI01IeHUS B crieKTpe CofH-
1a, Hampumep u3BecTHbIX JMHUU «H» um «K», mpunHamizexamux HOHU30BAHHOMY Kalb-
nuo. B aToM ciayyae crekTpajibHas MHTEHCUBHOCTb Jla3epa B Y3KOM IMOJOCE YacTOT
mupuHoit B 1 MI'n oyaer B 300 pa3 Gonabuie, yem y CoJjHua.

Ecnu teneps HaOmonaTh 3BE3Ay C JOCTATOYHO Y3KOIMOJOCHBIM CBETO(MUIBTPOM, W3-
JyyeHue Ja3epa MOXeT ObITb OoOHapyXkeHOo Ha (oHe u3aydyeHMs 3Be3nbl. To Xe camoe
MOXHO chOpPMYJIMPOBATh MHAue: ecid OyaeT MOJIyueH OuYeHb XOPOLIWU CHEKTpP 3BE3Mbl,
B HEM MOXET 6blTb 06Hapy>|<e1-la BE€CbMa y3Kad JIMHUA U3JNYUCHWUA, NpUHaAAICXKaIlasad
nazepy. ODHaKo NpaKTUYECKHM TPYAHO H3TOTOBUTh OYEHb Y3KOMOJOCHBIE XOPOILIHE
GunbpTprl. ToyHO Tak Xe paspeliamplnasi CIOCOOHOCTh CHEKTporpacdoB OTrpaHu-
YyeHa.

Kakasg xe pgoixkHa ObITh Yy cmekTporpada paspeliarmolasi CIOCOOHOCTb, YTOObI
B CIIEKTpe 3Be3[Ibl OOHAPYXUTh JUHUIO U3JydyeHUs oT jasepa? Takas JUHUS BIOJHE MO-
KET ObITh OOHApyXeHa, eCIM ee MHTEHCUBHOCTh XOTd Obl Ha 10% mpeBbIlIaeT MHTEHCHUB-
HOCTb HCIIPECPBIBHOTO CIICKTpA. CyLLlCCTBCHHO, OJHaKO, YTO MHTCHCHUBHOCTH JUHUN CUIIb-
HO «pa3Ma3sblBaeTCsl» paspeliarolleil crnocobHocThio crekTporpacda. Eciau, Hampumep,
nocieqHss cocTaasier 1 A, wiu, B equHKULAx yactorsl, 10" T, To ycpeaHeHHas 10 3T0-
MYy MHTEpBajy 4aCTOT MHTEHCHMBHOCTb OU€Hb Y3KOH JIMHMUM Ja3epa OyzeT yxe B 300 pa3
MEHbII e WHTCHCMBHOCTM COCEIHMX YYaCTKOB crekTpa 3Be3mbl. OTclofa CleayeT, uTo
s nonydenusi 10% KoHTpacTa TMHMU Jazepa Haa (OHOM paspeliaroias CIoCOOHOCTh
cnekTporpada momkHa ObiTh 0,03 A. DTO oyeHb BbICcOKas pas3peliaolnasi CIOCOOHOCTb.
Ho npumeHeHMe Xopouiux creKTporpadoB B COYETaHUM ¢ MHTephEepEeHIMOHHBIMU MPUOO-
pamu, TMO-BUIMMOMY, IO3BOJUJIO Obl OOHAPYXWUTh B CIEKTpax OJM3KUX 3Be3 Clabylo
JIMHUIO U3JIyYeHUs] UCKYCCTBEHHOIO MPOUCXOXaeHUs. Takue HaOMOAeHUS, KOHEYHO, Clle-
JOBaJ10 6bl MMPOBOAUTL Ha CaMbIX CUJIbHBIX TCJICCKOIIaxX. EC.J'[I/I K€ MOLIHOCTb nepeaaTyu-
Ka YBEJIMUYUTh B HECKOJbKO AECITKOB pa3 (CM. BbIlle), TO OOHapyXeHUE TaKOil JUHUU He
OyIeT CAMIIKOM TPYIHOM 3amaveil maxe AJs TEJECKOTOB YMEPEHHBIX pa3MEpoOB B cove-
TaHUM C XOPOULIMMHU CIIeKTporpacdaMu.

[1pu Takux HaOMIOAEHUSIX MOXET, OOMHAKO, BOZHUKHYTh ellle oaHa TpyaHOCTb. M3-3a
HEIMPEePbIBHOTO U3MEHEHMSI CKOPOCTH TiepeJaTurKa 1o JIy4y 3peHusi, 00yCIOBJIEHHOro 3¢-
dextom Jlomaepa, yacToTa CUrHaja OyaeT HenmpepbiBHO MeHsAThcs. s oOHapyXeHus
CUTHajla, OYEeBUIHO, HYXHO, YTOObI 3a BpeMms ¢ororpadpupoBaHusl CleKTpa 3Be3d (CKa-
KeM, 4ac) yacToTa CUTHajla He BbIIIIa Obl 3a Ipenesbl MOJOChl 4acTOT, OMpenesieMoii
paspeliapolieil cnocoOHOCThIO crieKTporpada. BbricTpee Bcero HOMIEpOBCKOE CMEIlEHUE
CUTHaJla MCHSCTCA M3-3a CYTOYHOI'O Bpalll€HUA IJIAHETHI, TaK KaK B 3TOM CJjiydyac Inepuon
KoJieOaHU i Ty4eBBIX CKOPOCTEl CpaBHUTEIbHO HeBeNIUK. Bee xXe mpocToil pacyeT mokasbl-
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BaeT, YTO 3a BpeMs Mmopsaka | yaca 1mosioca yacToOT jla3epa He yineT 3a IMpenesbl, ompe-
JeJisieMble  pa3peliaonieil  crocoOHOCThIO — criekTporpada.

Takum 006pa3oM, Mbl yOEOWJINUCH, YTO Jla3epbl MPU YCIOBUM MX NAJbHEWIIETO yCOBEp-
IIEHCTBOBAHMS BIIOJIHE MOTYT OBITh IPUTOAHBI IIJIs1 MeX3Be3aHOM cBsi3u. [Ipu MolurHOCTH
nazepa 10 kBT ocyiecTBieHue Takoi CBsI3M OKa3bIBaeTCs Ha Tpefesie BO3MOXHOCTEH co-
BpeMeHHOI TeXHUKU. MMeloTcs, omHaKko, cepbe3Hble OCHOBaHUS 10JaraTth, YTO B IEPCIeK-
THBE OJMXaNIIMX HECKOJIbKMX MAECATUJIETUI MOIIHOCTb JIa3€pOB BBHIPACTET B OTPOMHON
creneHu. Hanmpumep, npuMeHeHue 1a3epoB AJisi BOGHHBIX HYXXJ MOXET MOTpeOdoBaTh yBe-
JIMYEHUST UX MOIIHOCTM OO MUJITMOHOB KUJIOBATT M Aaxe OoJblie.

Kak e MOXHO pacrno3HaTh JUHUIO MCKYCCTBEHHOTO MPOUCXOXAEHUS B CIEKTpe Ka-
KOi-HUOYb 3Be3ibl? Bo-mepBbiX, 9Ta JIMHUS W3JIyYEHUS] MOJKHA OBITh Ype3BbIYANHO Y3-
KO; BO-BTODBIX, €€, MO-BUAUMOMY, HeJb3s OyOeT OTOXIECTBUTh C KaKOW-1ubO M3 U3-
BECTHBIX CIEKTPaJbHbIX JTWHUM, W, HAKOHEL, WHTEHCUBHOCTb 3TOW JIMHUU MOXET
pPeryJisipHO MEHSITbCS BO BpeMeHU. B aTtoM ciyyae uHbOpMalMs MOXET IepenaBaThCs
TaK Xe, KaK MpHU TIOJTb30BAaHUU «CBETOBBIM Tesierpadom». Kosb ckopo OyneT o6HapyXeHO
MPUCYTCTBUE JIMHUU U3JIYYEHUSI UCKYCCTBEHHOTO TMPOUMCXOXIEHUS] B CIEKTpe 3BE3[bl,
JnajbHellee ee N3y4eHue MOXHO OyIeT MPOBOAUTh NETATbHO MOCPEICTBOM CIIelIMaJbHO
IUIsl 3TOTO pa3paboTaHHOU ammapaTypbl. [Ipyu 3TOM MIMpPOKOe MPUMEHEHME MOXET TOJy-
YuTh (HOTONEKTPUYECKUI METOJ HAOIIONCHMS, KOTOPBIN TMO3BOJISIET CBECTU <«BpeMsl Ha-
KOIUJIEHUsI» CUTHAA (aHAJTOTUYHOE «BPEeMEHM 3KCIO3ULUMU» TIpu doTorpadruueckux Ha-
OI0IeHUSIX) N0 HECKOJbKUX MUHYT M Jaxe MeHblle. DTO BecbMa XeJaTelbHO s
paciindpoBKA MOAYJMPOBHOTO CBETOBOTO CUTHAJA.

Bce Hamwm pacueTsl ycioBuii OOHApYXKEHU ONMTUYECKUX CUTHAIOB, TTOCIaHHBIX C JpY-
I' ¥ XIUITAHETHBIXCUCTEMIT P HWIIOMOIIMJIA3€POB,IPEANOIaraioT,y T OWHOIJIaHeTHasI

MOChUIAET OYEeHb Y3KU 1 Ty4OK cBeTa Ha 3eMJ110. TOYHOCTH MOCHIIKY CUTHAIA 1OJIXK -
Ha OBITh O4YeHb BHICOKOH. Yrom 107 pam, wm 0,02 ¢ nyru (a 3To yrmosas IIMpUHA
MyyKa),— BeJMYMHA OYeHb MajieHbKasi. UMEHHO C Takoll TOYHOCTHIO NOJIKHO BbIAEPXKU-
BaThCsl HAIpaBJeHWE MOCBUIKM CUTHala. DTa TOYHOCTh HAXOAUTCS Ha Tpeaesiec BO3MOX-
HOCTell coBpeMeHHO# acTpoHoMmuu. Eciu cMoTperh ¢ Gauxkaininx 3Be3l, YriaoBOM aua-
MeTp 3eMHO# opOuTH OymeT okoio 1 ¢ myru. Tak Kak paccTosiHME MeXAy 3emiieil u
CosHIleM pa3yMHbIM UHOTUJIAHETHBIM CYILECTBAM 3apaHee He U3BECTHO, OHU JOJIXKHBI CBOUM
JIy4OM «IapuTh» B npenenax CoTHEUHOU CUCTEMBI, PETYJISIPHO MEHSISI ero HalpaBJieHue
B Mpeaenax HeCKOJbKUX ceKyHAa nyru. Bemb nuamerp myuka cera B npezaenax CosiHeu-
HOM CHCTeMBI «BCETO JIMIIb» OKojo 10 MIH KM, 4yTo B 15 pa3 MeHbIIe pacCTOSTHUSI OT
3emmu mo Comnma. [lo aToii mpwumHe 3emurst OymeT TOJNBKO H3penka, Oolee MIM MEHee
CJIy4aliHO, OCBeILaTbCs WHOTUIAHETHBIM JIa3epoM. DTO, KOHEYHO, B BBICILEH CTETEHU OC-
JIOXKHSIET BO3MOXHOCTh €ro oOHapyXeHWs 3eMHbIMU HaOmonatensimu. [locnenHee, Ha
Halll B3TJISIJ BecbMa BaxkHoe, coobpaxeHnue TayHc u LlIBapi coBepuieHHO HE YYUTHIBAJIH.
Mexay TeM OHO CyIIECTBEHHO CHMXaeT 3(h(eKTUBHOCTh JIa3epOB KaK CpEeNCcTBA MeEX-
3Be31HON CBA3U. YTOOBI 000WUTU 3TY TPYAHOCTh, HYXHO IOMYCTUTh, YTO AUAMETD IMydKa
B npeaesax CojHEYHOI CUCTEMBI B HECKOJIbKO pa3 OoJibllie paccTossHUsl Mexay ConHueM
u 3emuieit. Torga 3HauuTenbHas 4acTh COTHEYHOI CUCTEMbI Oblja Obl «IMOKPBITa» OJHUM
nyykoMm cBeta. Ho B Takom ciiyyae mpu BceX TPENIOJOXEHUSIX O PACCTOSHUM 10 OO0JIy-
YaloUIero Hac jazepa €ro MOIIHOCTb MOJIKHA ObITh B HECKOJIBKO ThICSAY pa3 OoJblie
MPUHATON HaMHU.

Pazymeetcs, 3T0 00CTOSATENBCTBO HE MOXET paccMaTpUBATbCS KaK pellaloliuil ap-
TYMEHT MPOTHUB BO3MOXHOCTH MCIIOJIb30BAHUS J1a3epOB U1 MEX3BE3NHON CBSI3U, TaK Kak
MOIIHOCTb TOCJIEAHUX, KaK YK€ TOBOPUIOCH, MOXET ObITh CYILIECTBEHHO OOJIbIlIeH, YeM
MbI ipuHUMaeM. Bce xe GeccriopeH TOT (akT, YTO OCYIIECTBJIEHHUE CBSI3M MEXAYy MHOILIA-
HETHBIMU LMBWJIM3ALUSIMU C TIOMONIbIO PaAMOBOJIH (HampuMep, Ha BoiHe 21 cM) 3HAUM-
TEJIbHO 2KOHOMHUYHEE, YeM IpU TMOMOIIM Ja3epoB. Ho Mbl He MoxeM 3HaTb, SIBISIOTCS
JIM HAIlM KPUTEPUU «IKOHOMHYHOCTH» CTOJIb BAXKHBIMU JUISI 3TUX HMUBWIM3anuit. M Hu-
KOrJa He cjienyeT 3a0bIBaTh MPU 3TOM, YTO Mbl CYIUM O TEXHUUYECKMX U SKOHOMUYECKUX
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BO3MOXHOCTSIX MEX3BE3IHOM CBSI3M MCXOIsl M3 COBpPeMEHHbIX YycioBuil. Ho Bemb B
OyaylieM YCJIOBUSI MOTYT CHJIbHO M3MEHMTbCS M TO, YTO CErOJHSI KaXeTcsl Majo-
NMepCcreKTUBHBIM, MPUOOPETET pelliaoliee 3HaueHMeE.

B 3akiioueHue 3TOM TJ1aBbl Ml OCTAHOBUMCSI Ha MEpPCIeKTUBAX CBSI3UW MPU MOMOUIU
nazepoB B mnpexaenax CosiHEUHOU cucTeMbl. EciM my4okK cBeTa OT CHUCTEMBI «a» Harpa-
BUTh Ha Mapc B 3I10XY €ro NMpPOTMBOCTOSIHUSI, KOTJa PAcCTOSIHUE [0 3TOM IJIaHEeThl CO-
Kpaiaetrcss 1o 50 MJIH KM, Ha €ro MOBEPXHOCTU 00pa3yeTcsi OCBEIEHHOE MSITHO Auame-
TpoM 5 —7 kM.M3 objacTu 3TOro msATHa BCHBILIKA CBeTa OT Jiazepa OymeT BUIOHA Kak
UCKJIIOUUTEBbHO sIpKas 3Be31a — 7-i BeIMYUHBI, T. €. IpuMepHo B 10 pa3 sipue, yem BeHe-
pa Ha HebockioHe 3emuu. CoBepIIEHHO OYEBUAHO, YTO TAKOW spYaIlIMii MCTOYHUK MOXK-
HO KakK YroiHO MOAYJIMpPOBaTb M IepeaaBaThb TakUM o00pa3oM ¢ 3eMJd Ha Malylo
obsacte Mapca 100y nHbopMmauuio. Takoit e My4yoK, HalmpaBJeHHBI Ha HEOCBEILEH-
HYI0 cTOpOHY JIYHBI, gacT MsATHO auameTpoM B 40 M, NMpUYEM OCBEIIEHHOCTb TaM OymeT
Bcero nuiib B 100 pa3 MeHblie, YyeM OT MPSIMBIX COJHEYHBIX Jydueidl. M3 mpuBemeHHBIX
MIPUMEPOB CJIeAyeT, 4TO NEePCHeKTHBBI CBSI3M Ha Jjazepax B npenenax ColHeYyHOU Cu-
CTEMBbl OYEHb OJIATONMPUATHBHI *).

B CIIA u CCCP yxe naBHO MpPOBOISTCS YAAUHbIE OMBITH MO OCBelIeHMIO JIVHBI Ja3epoM.



22. Ce5s136b C UHOMDIAHEMHBIMU UUBUAUSALUSIMU

C P2OMOULBIO AeriomMarnuvecruUx 30HOO08

l'lpyl 06Cy)KLLCHI/Il/l BO3MOXHOCTHU CBA3U C MHOIUIAHETHBIMU LUBUIMN3ALUUIAMU C I10-
MOIIBIO 3JI€KTPOMAarHMUTHBIX BOJH paguo- W ONTHYECKOIo AMAala30HOB OYeHb OOJbIIOE
3HAYeHUE MMEET BOIPOC O PACCTOSIHUAX OO OJMXKAWUIIMX TaKuX HuBUIM3auuii. OH BaxXeH
HE TOJIBKO OJIs HpaBl/lﬂbHOﬁ OLUCHKH MOHLIHOCTU IIEPEAATUYMNKOB, HCO6XOJ11/IMbIX g OoCy-
IIECTBICHUSI MEX3Be3MHOU CBsI3U. YTOOBI sICHEe cTaau TPYAHOCTH, BO3HUKAIOIIME IPHU
MOMBITKAX OCYILIECTBJIECHUS TaKOW CBSI3M, Mbl PAaCCMOTPUM JBa CJyyas.

I. Cpennee paccTosgHue 10 OJMXKANUIINX MHOIUIAHETHBIX LIUBUJIM3aLuil okono 10 cBe-
TOBBIX JieT. UMEHHO 3TOT cllyyaii, MO CYIIECTBY, paccMaTpuBaicsli B mpoekTax Kokko-
HU —Moppucona u TayHnca—IlIBapua, KoTopbie Mbl MOAPOOHO OOCYXZAdU B TPEIbIAY-
IIMX TJaBax.

II. CpenHee paccTosgHue A0 OJMXKANUIINX WHOMJIAHETHBIX UMBUIN3ALUMNA TTPEBOCXOAUT
100 cBeTOBBIX JIET.

Mexnay sTUMU OByMs clydasiMM HMMeeTcs TNMpUHIUMNUadbHas pasHuma. B ciaydae
1 YUCJIO IMOAXOAAIIUNX 3BE€3J, OKOJO KOTOPbIX MOXHO OXHWIATb pa3yMH01?1 JKU3HU, BCEro
Juib Tpu. D10 ¢ DpumaHa, T Kuta m e Mnpeitna. B cayyae Il umcno momxomsuimux
3Be3]1 MOXeT ObITh HeCKOJbKO Thicssu. Eciu B ciydae I cpaBHUTEIbHO JIETKO YCTAaHOBUTD,
IMOCHIIAIOT JIM 3BE31bl B HAIlpaBJICHUU Com—ma NCKYCCTBCHHBIC paJguO- WJIN OIITUYCCKHNEC
curHaiael, To B ciaydae Il 3amaya cTaHOBMTCSI B BBICHIEH CTeNeHUW 3aTPyIHUTEILHOI,
a TJlaBHOe — HeoIllpenejeHHo. Beab B TeyeHue o4YeHb AJIUTEIBHOTO BpPEMEHM HYXHO He-
NpEPLIBHO, U NMPUTOM OYCHb TIIATCJIIBHO, CJICAWUTH 3a MHOT'MMU ThICAYaMU, €CJIM HE OCCAT-
KaM# ThIcsY 3Be3fd. Ilo cymiecTBy, MOJIKHA ObITh OpraHM30BaHa HEMNpPEPBIBHO paboTao-
1miasg TpaHAMO3HBIX MacIITaboB «cayx0a HeOa». [lpu 3ToM HEOOXOAMMO ellle CUMTAThCS
C BO3MOXXHOCTBIO, YTO BeChbMa yaaJleHHble OT Hac pa3yMHble MHOIUIAHETHBIE CYIIECTBA IO
KaKl/lM—IlI/I6O NnNpUuYnHaM HE IOCBLIAIOT paanuo- WU OIITUYCCKUEC UMITYJIbChl B CTOPOHY CO—
nHua. OHU, HampuMmep, MOTYT HMCKIouMTh Hame CoJIHIE M3 4YKCla 3Be3l, BOKPYT KO-
TOPBIX BO3MOXHA pa3yMHad KWU3Hb. Be;u) JJIs1 HUX COI[HL[C — TOJIBKO OJHAa M3 MHOTUX
TBICAY WJIUN JOCCATKOB ThICAY 3BE3I, 60.]'[66 WJIN MCHEC IMOAXOAAIIUX IJId ITOAACPXKaHUsI
XKHU3HU...

OOHapyXeHNe MCKYCCTBEHHBIX CUTHAJIOB OT OJHOM M3 TaKUX 3Be3[ — BeChbMa TPYI-
Hoe aejo. Ho HecouamepuMo TpylnHee B TeUeHHE MHOTHMX CTOJIETMH W Jaxe ThICSUeJeTUi
HENPEPBIBHO U C 60.Hb].LIOl>i TOYHOCTBIO ACPXKATHh B IMMYUYKE SJICKTPOMATrHUTHBIX BOJIH JCCAT-
KM TBHICSY 3BE3[ M TEPIEJIMBO, CKOpPEe BCEro TIIETHO, JOXHUAAThCS OTBETa OT OMHOM W3
HUX...

Mexnay TeM MMEIOTCSI CEpbe3Hbie OCHOBAaHMS I0JiaraTh, YTO OOIIECTBA pa3yMHBIX CY-
mects B l'ajmakTuke pasmelieHbl PAcCTOSSHUSIMM, 3HAUMTEJNbHO MpeBbimaromumu 10 cse-
TOBBIX JIET. DTO O3HAyaeT, 4TO CKopee Bcero peanusyercss ciaydain II.

B camom nene, JONyCTHM Aaxe, 4TO Ha KaXXJAOW M3 HECKOJbKMX MUJIMAPIOB IOTEH-
HHAJbHO MOAXOAAIIMNX IJIsd Pa3BUTUA XKHU3HU IIJIAHET B Halemn raJ'laKTl/lKC JOJI)KHA Ha Ka-
KOM-TO 3Tarie 2BOJIOLMU BO3HUKHYTh pa3yMHasl XW3Hb (4TO, BOOOILE TOBOps, HeoOs3a-
TeabHO). Ho nmns mpoOGieMbl MeX3BE3QHOM paguocBsI3W OCHOBHOE 3HAUYEHUE HMEeT
BOIIPOC O CYIIECTBOBAHUM Pa3yMHOM XM3HM B 3MOXY, KOTJa MOCHLIJIAKTCS CUT-
Hasibl. JIpyrumMu cioBaMu, CyIIECTBEHHOE 3HAYEHHME MMEET PACCTOSHME JO MHOIUIAHETHBIX
LMBUJIM3allMi, COBPEMEHHbBIX Halle .

Ecau Obl pasyMHasi XM3Hb, OMHAaXIbl BOBHUKHYB Ha KaKOW-HUOYIb IJaHeTe, CyIle-
CTBOBaJla TaM MWUIMApAbl JIET, T. €. TIPUMEPHO CTOJBKO XK€, CKOJbKO HaXOAUTCS Ha
TJIaBHOM IOC/IEN0BAaTEIbHOCTH «IIUTAIOIIas» 3Ty LIMBUIM3AIMIO 3Be3[a, TO NMPU CcIeaH-
HOM NpEANOJOKECHUN KOJINYCCTBO Pa3yMHBIX ].ll/lBI/II[I/I38.L[I/Iﬁ B raJ'laKTI/IKC 6bUIO 6bl TaKXe
nopsgakKka MUJIHApAA. l'lonox(em/le paauKaJlbHO WU3MEHUTCA, €CJIM Mbl YUYTEM, YTO



JUTUTEIBHOCTh Pa3yMHOW XW3HW Ha TJaHeTaX MOXET ObITb CYIIECTBEHHO MeEHbIle
BPEMEHU 3BOJIIOLIMU 3BE3I.

Ha 3To 00cTOSITeThCTBO OMHOBpPEMEHHO oOpaTwiu BHMMaHue B 1960 r. aBcTpanauii-
cKMii pagmoacTpoHoM bpaiicyann u aBTop 3TOil KHUTU. 3mech Mbl He OymeM 0oO0CYXaaTh
CTOJIbKO-HUOYIb MOAPOOHO BOMPOC O BPEMEHM CYIIECTBOBAHUSI pa3yMHOW XW3HM Ha TUla-
HeTax. DTo OymeT chemaHo B . 23 u 24. JIng Hac IOKa JOCTAaTOYHO, YTO BO3MOXHAas
CPaBHUTEJbHO HeOOJblIas UIMTEIbHOCTb <«TEXHOJOTMYEeCKOW 3pbl» (Mbl MMEEM B BUIY
' 3py TEXHUYECKHU Pa3BUTOM LIMBUIM3ALIMN) Ha TIIa-
HeTax MOXET CYHIECTBEHHO YMEHBIIUTh YUCIO
IMBWIM3ALMNA, OMHOBPEMEHHO CYyIIECTBYIO-
e mux B lamakTuke, M COOTBETCTBEHHO YBEIM-
YUTh PACCTOSIHUS 10 OMMKAWIIMX U3 HUX.

Ha puc. 103. mpuBemeHB IOCTPOEHHBIE
BpaiicyamnoMrpaduky, mosicHsII01KE CKa3aHHOE.
[Mpu mocTpoeHUu 3TUX rpadMKOB CAEJAHO TIpel-
MOJIOKEHUE, UYTO HAa KaXJAOUN M3 HECKOJNbKHX
MUJUIMAPAOB  TaJaKTUYECKUX TUIAHETHBIX CH-
CTeM Ha HEKOTOPOM 3Tale UX pa3BUTHSI BO3ZHUKIIA
pasymHas Xu3Hb. [locnenHssi, mporpeccupys, 10o-
CTUTAeT BBICOKOTO YPOBHSI HayYHOTO W TEXHU-
S YECKOTO Pa3BUTHUS U MO MCTEUYEHUU HEKOTOPOTO
f mwoomwE o gt wf ¢ TpoMexyTka BpeMeHM yracaeT. Hampumep, eciu

IUTUTEIBHOCTh «TeXHOJOTUYECKOW 3pbl» paBHA
Puc. 103, Cpaduxn Bpaiicyanna 10 TeIC. JeT, paccTosHME OO ONMXKaifieil IMBU-
Mo ocw abcumee OTEsabBacIes CpetHee  JU3aLUUNA 6YI[CT 0K0Ji0 | ThIC. CBETOBBIX JIET, Mpu-

ne
19 i

e}

PRCCTOAHME MEAILY HHONAAHCTHBIMH LIHAKIH- yeM Ha 3TOM pPACCTOSIHUM 6yz[eT HaXOIUTbCS
JAIMAMK B CBETORBIX I'O4AX, 110 OCH OPJAHHAT

oTnosens; N, — wncno oaHoBpeMeHHO cyllle- oKo1o 50 Tic. 3BC3IIL. Moxno NPEACTABUTD, Kak
creyoumx B Nanagruxe pusnmanni. N TPYAHO B 3TOM CJiyda€ OCYLIECTBUTH CBA3b C IIO-

o

MNCAO 3BEA Ha p&lt‘l.'ll(!ﬂlllnd d ot Agunoi MOLIBIO 2JIEKTPOMATHUTHBIX BOJH MEXIOY OJVKa-
IBCRRL, OKOIO KOTOPOH MMECTCR ILHBH/TH3a- _
1, A — cpeansf NPOACHKHTENLHOCTD TEXHO- WMMHA UMBUTM3ALUAMU. Belb 3apaHec COBEPIICH

HO He M3BECTHO, OKoJIo Kakoil u3 50 TbIC.
3B€3/1 MOXET CYIIEeCTBOBaTh pa3yMHasl XWU3Hb.
be3oTHOCHTEIBHO K BOMPOCY O BO3MOXHOU OTrpaHUYEHHOCTH «T€XHOJOTHMYECKUX 3P»,
rpaduku  bpaiicyanna  MO3BOJSIOT  OBICTPO OLUEHUTb PACCTOSIHUSI 10  OJMXKaMIIUX
LUMBUJIU3AIMI B 3aBUCUMOCTH OT UX MOJHOTO KojJndyecTBa B [ajmakThke, a TaKXKe YKMCIO
OJHOBPEMEHHO CYILECTBYIOIIUX B ['aJakKTHKe LUBUIU3ALIUIMA.

Hrak, ecnmu paccTOSHUS OO0 OMVKAWIIMX IUBUAM3anuii mpesblmaoT 100 cBETOBBIX
JIeT, TO OyleT B BBICIIEH CTEMEHU 3aTPYAHUTEIbHBIM YCTAHOBUTH CBS3b C MOMOIIbIO
9JIEKTPOMAarHUTHBIX BOJH C pPa3yMHBIMM CYILIECTBAMU OKOJO OJHOM M3 MHOTHX ThICAY,
€CJIM He NECSITKOB ThICSAY, HUYEM HE OTIMYAIONIMXCS IPYyT OT Apyra 3Be3d. [lpu Takoii cu-
Tyaluu bpaiicyamn mpennaraet Opyroil MyTh YCTAHOBJIEHMSI CBSI3M, KOTOPBI OH CUYMTAET
3HAYUTEJbHO 00Jice MPaKTUUYHBIM, a TOTOMY U MEPCHEKTUBHBIM. B cilyyae MHOIIAaHETHBIX
TEXHOJIOTUYECKU PA3BUTHIX IUBWIN3AIUN CIeAyeT OXUAATh UCKIIOUUTEILHOTO Mporpecca
paKeTHO! TeXHUKM, HEM30EXKHO CBSI3aHHOM C BHIXOJOM KaxXA0W M3 TaKUX UMBUIM3ALUM 32
Tpeebl CBOEW TIUIaHEThl, B KOCMWYECKOE MPOCTPaHCTBO. Yepe3 MOBOJBHO KOPOTKMU
MPOMEXYTOK BPEMEHU LUBWJIM3ALUS CMOXET MOCHUIaTh CPABHUTEIBHO HEOOJBIINE aBTO-
MaTUYECKUE PAKEeThI-30HABI B CTOPOHY OJMXaWImux 3Be3l. Bbicokas TeXHUKa aBTOMaTH-
YeCKOTO YIPaBIeHUS CIeTaeT BO3MOXHEBIM <«ITOCAJKy» TAKOIO 30HIA Ha IOYTU KPYTOBYIO
opOUTY BOKpYI 3apaHee HaMEUEHHOU 3Be3dbl. TexHMKa TaKOW «Iocaiku» pa3paboTaHa
yXe ceryac.

CnenoBaTesibHO, BIOJTHE MOXHO TpPEACTaBUTh, YTO B OYAyIlEM, MOXET OBbITh U He
TaKoOM yXe JaJeKOM, aBTOMaTUYECKME PAKEThI-30HABI MOJETAT K ONMKaWIIUM 3Be31aM
U TaM Ha 3apaHee OIpEeNeIeHHOM DACCTOSIHUM CTaHYT WX WCKYCCTBEHHBIMU CIYTHUKAMU.
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BricokoopraHu3oBaHHast U TEXHUUECKU pa3BUTasl HMBUIU3AIUS CMOXET TAKUM CTIOCOOOM
«HaBs13aTh» CBOMX MCKYCCTBEHHBIX CTYyTHUKOB HECKOJbKUM ThICSUaM OMMXKAWIIUX K Heit
3Be3n. CKOpOCTb IBUXKEHUS TaKMX aBTOMATUUECKUX paKeT-30HIOB MOXET JOCTUTATh
100— 200 ThIC. XM/C. Takasi CKOPOCTb AOCTATOYHO BeJiMKa. B TO e BpeMsi ocloXHSoIINe
ronetT 3(GGdEKThl TEOPUU OTHOCUTENBHOCTU, BO3HUKAIOIIKME TMPU CKOPOCTSIX, MOBOJBHO
OM3KMUX K CKOPOCTU CBeTa, OyAyT He cyliecTBeHHbI. CienoBareibHO, MOTpeOyeTcsi BCETO
JIVIIb HUCKOJIBKO CTOJIETUI, YTOOBI BOKPYT Bcex 3Be3n Ha pacctossHuu 100 cBeTOBBIX JIeT
OT JAaHHOW IIMBUJIU3ALIMU, TIOJ03PEBAEMbIX KaK BO3MOXHbBIC 04aru pa3yMHOU XU3HU, CTa-
JI 00palaThcsl UCKYCCTBEHHBIE CITYTHUKU.

Takue 30HIbI, KOHEUHO, JOJXKHBI 00JaNaTh HAJEXHOW 3alIMTON OT paspyliaroiieit
WX TTIOBEPXHOCTh METEOPHON OOMOAPAMPOBKU M MMETh JTOCTATOUHO MOUIHYIO M IOJITOXMU-
BYILIYI0 TIPUEMHYIO M Tepelaollyl0 paauoanaparypy, NUTaeMyl Jubo 3Heprueit
3BE3/bl, CITYTHUKOM KOTOPOW OHU CTaJiv, JIMOO MCTOUHUKOM SIIEPHON SHEPTUU Ha OOpTY.
Ecnu Bokpyr aToif 3Be3ibl MMEIOTCS TUIAHETHI, HACEJIE€HHbIE PAa3yMHBIMM CYIIECTBAMM, pa-
Jquoriepenadym OT TakKoro 30HIA TOJXKHBI ObITh OOHapyXKEeHBI.

[MpeumyiecTBa CBA3M 3TOrO THUIA OYEBUAHBI. Bo-mMepBBIX, pamMoOCUTHAN, TOCHI-
JIaeMbIil 30HIOM 3a CYET SHEPTUU 3BE3/Ibl, CITyTHUKOM KOTOpOW OH CcTaj, OymeT ropasmo
0ojiee MOLIHBIM, YeM B cllydyae, KOrJa OH TMPSMO TMOChIJIaeTCsl ¢ IJIAHeThl, WINYyLIelH pas-
YMHBIX cocefieif o KocMocy. Benb cuUTHanm oT 30HIA A0 MperoiaraeMbiX pa3yMHBIX CY-
1IECTB TPOMIET paccTosiHUe, B MUJUIMOHBI pa3 MeHblee, YeM ecu Obl OH TPSIMO IOCHI-
nancs ¢ miaaHeTel. B mpoekte bpaiicysnna He mpeamnosaraeTcs, YTO WHOTIJIaHETHBIE
pa3yMHBIE CyILIeCTBa BEAYT JUIMTEIbHYIO W HEIMPEPBIBHYIO «CIyX0y Heba» B IMoOMCKax
(BO3MOXHO, THIETHBIX) PAAMOCUTHAIIOB OT «IMOAXOMSIINX» 3Be31. DTO, KOHEUHO, OO0JbIIIOe
JIOCTOMHCTBO «METO/Ia 30HA0B». HakoHel, 3TOT MeToA yCTaHOBJEHUSI CBSI3U HE 3aBUCUT
OT KOHKPETHOTO BbIOOpA IJIMHBI BOJIH (Hampumep, 21 cM), UTO TaKXe COCTaBIISIeT U3BECT-
HOE TPEeUMYIIeCTBO.

BoiBeneHHbBINE Ha OPOUTY BOKPYT MCCIIEAYeMON 3Be3bl aBTOMATUUYECKUI 30HI MOXET
paboTarb, HarpuMep, Mo ciaeaywileir nmporpamme. [Ipexne Bcero, 30HA HAYHET UCCIENO-
BaTh, UMEIOTCS JIU B TIPOCTPAHCTBE, Tll€ OH JIETaeT, MOHOXPOMATUUYECKNE PaTUOCUTHAIIDI.
Takoii aBTOMaTUYECKUIl «MTOMCK» MOXET MPOUCXOAUTh B HIMPOKOM IMAaNa3oHe YacToT.
Ecnu curnanbl OyayT oOHapyXeHBI, 30HI CMOXET TOTYaC Xe OTMPaBIATh UX 0e3 M3MeHe-
Huil obpaTHo. Koib ckopo naHHas mpoiienypa OyoeT MOBTOPSATHCS MHOTO pa3, 3TO He-
COMHEHHO MpUBJIeUYeT BHUMaHUe MHOTIJIAHETHBIX Pa3yMHBIX CcylllecTB. B pe3ynbTaTe Oyaer
JNOCTUTHYTa TiepBasi, OYeHb BaXKHasl 1IeJib. WMHOIUIAHETHbIE Pa3yMHbIE CYIIECTBA Y3HAIOT
0 TIPUCYTCTBMU B UX CUCTEME BECTHUKA JAJeKOW LUBUIU3ALMUU.

[To srtoit mpuumHe Bpoaiicyann cyuTaeT BaXHBIM THIATEIbHOE HM3yYEeHUE BCEX
PaguOCUTHAIOB KOCMUYECKOTO TIPOUCXOXAeHUs. Benb Helb3sl MCKIIOUUTDh BO3MOXHOCTh
TOTO, YTO TaKWe 30HIbI yXe NaBHO JyietaloT B Hamield ConHeyHol cucreme... OHU MOTYT
OBITh TOCTAHIIAMY OJJHON MJIM HECKOJIbKMX OTMXaN X K HAM MHOTUIAHETHBIX IIMBUJIN3a -
uuit. B aroit cBsi3u bpaiicyann obpaijaer BHUMaHWE Ha HEKOTOPbIE TaBHO MU3BECTHBIE, HO
IO CHX TIOp He HallleIlIne pa3yMHOTO oO0bsICHeHUs sABieHus. Tak, HampuMmep, 0Kojo 60
niet Hazax Lltepmep u BaH nep [Monb 0OHAPYXUIM HECKOJBKO CIyYyaeB «pagrodXo», Mpu-
yeM BpeMs 3ama3[blBaHUsl OTPaKEHHOTO CUTHAJa JOCTUTAJO0 HECKOJIbKO CEKYHI M Jaxe
MMHYT. DTO MOXET 03HayaTh, YTO CUTHAJl OTpaxaycsi OT HEKOTOPOTro o0beKTa, yAajleH-
HOro OT 3eMJIM Ha paccTosiHuMe cBbilie 1 MJH KM. He sBisieTcss 1M MPUYMHON TaKUX
CTPaHHBIX OTPAXEHU PAIMOCUTHATIOB KaKON-HUOYIb «KMOEPHETUUECKUIA TOCTh» U3 Jajie-
kux mupoB? C Opyroit CTOPOHBI, TO, YTO KOCMUYECKUE PATUOCUTHAIBI Jaxe OOJbIION
MOIIIHOCTA MOXHO <«IpO3eBaTb», JOKa3bIBaeT TMpUMep paavousnyyeHus lOmurepa Ha uva-
CTOTaxX B ECSITKU Merarepil. 3a MocjieflHue HECKOJIbKO NeCSATUIIETUI ero MHOTO pa3 oOHa-
pyXuBaau, HO HE NPUIABAIM 3TOMY 3HaueHUsl. XOTsS MOLIHOCTh u3nydyeHus lOmnutepa
3nech pocturaer 1000 Br/I', oHo He ObUTIO OTOXHecTBiAeHO A0 1954 r.

ITocne Toro kak 30HI YCTAHOBUT JBYCTOPOHHIOW CBSI3b C WMHOIJIAHETHBIMU pa3-
YMHBIMU CYIIECTBAMM, OH MOXET HayaTh IO 3apaHee pa3paboTaHHOW TNporpamme

247



nepeaavya0CTaTOYHOCIOKHONMHGOpMAIU. BSTOMOTHOIIE HUMOOJBIINEBO3MOXHOCTH
OTKPBIBAeT MCIOJb30BaHUE TeleBUIeHUs. Hampumep, 30HI MOXeT TiepeaaTh Ha IJIaHETy
TeJIeBU3MOHHOE WM300paXkeHUe CO3BE3NMs, BHIICIMB B HEM KaKMM-HHUOYIb CIIOCOOOM Ty
3Be31y, OTKyla OH mpwieTen. sl 3TOro mochUlaolde 30HA pa3yMHBIE CyIIecTBa I0J-
KHBI, KOHEYHO, 3apaHee 3HaTh, KaK BBHIIJISIAUT WX 3Be31a Ha HEOOCKIOHE APYroro Mupa.
3ameTHM, YTO 3Ta 3amavya OueHb MpocTas. B mampHeiimeM OyaeT TepemaBaThcs M Oonee
CJIOXHasT WHGbOPMAIHS.

C apyroif cTOpOHBI, KOJIb CKOPO aBOPUTEHBI APYTrOTO MUpPA Y3HAJIW O MPUCYTCTBUU
Pa3yMHBIX CYIIECTB OKOJIO COBEPIIEHHO OMpee/IeHHOMN 3Be3Mbl, TOCHEIHIS CTAaHET Mpel-
METOM OCOOEHHO TINATeJIbHBIX HMCCIenoBaHUA. B cTopoHy 3TOii 3Be3abl OymyT OTMpa-
BJIEHBI MOIIHbIE MOAYJIMPOBAaHHBIE ONTUYECKUE U PAIMOIYYKH, a TAaKKe aBTOMAaTHYECKUE
30HABI. TakuM 06pa3oM, MOXHO PacCUMTBIBATh, YTO B TeUeHUE 'HECKOIBKUX CTOJETHI
MeXIy IBYMs IIMBUIU3ALMSIMM, pa3IeIeHHBIMUA AeCITKAMU CBETOBBIX JIET, YCTAHOBUTCS
OXWBJIEHHAsT TBYCTOPOHHSSI CBS3b.

B npuHiune oobeM MHGOPMALIMK, 3aI0KEHHONW B 30HIE, MOXET OBITh HACTOJNBKO Be-
JIMK, YTO JaXe MPOCTask OMHOCTOPOHHSISI CBSA3b OymeT odeHb IleHHOW. HakoHell, MOXHO
MPEeNCTaBUTD ceOe CUCTEMY PETPAHCIISIIUM NCKYCCTBEHHBIX CUTHAJIOB, 00HAPYKeHHBIX Ka-
KUM-JTU00 U3 MOCTaHHBIX 30HIOB, Yepe3 «IIPOMeXYTOUHbIE CTAHLIMM» 0OPAaTHO Ha «MaTe-
PUHCKYIO TUTaHETY». B KadecTBe «ITpOMEXYTOUYHBIX CTAHIIUI» MOTYT OBITh MCIIOJb30BaHBI
MeX3Be3Hble pakeThl, CUCTEMAaTUYECKH TOChIagMble B KOCMOC TO CIIeIMalbHOM Tpo-
rpamme.

MoXHo Toyiaratb, 4T0 MeTomoM 30HIOB MCCIEIYIOTCSI TOJBKO OTHOCUTETbHO OJIU3-
KHWe IPYT K IpyTy UMBUIM3aLMKU. PasyMHO najnee TpeanooXuTh, YTO UccienoBaHue Bee-
JICHHOM BBICOKOPa3BUTBIMM IIMBWJIM3AIMSIMU TPOUCXOIUT IIIAHOMEPHO, 6e3 HexXelaTeb-
HOTO <«IIyOJIMPOBAHUS».

B xoHeYHOM MTOTE MOXHO TOCTYJIMpPOBaTh cymlecTBoBaHue Benukoro Kospla pas-
YMHBIX IUBWJIM3alMi B MaciTabe ['aJakTuku, Tak KpacCOYHO OMMCAaHHOTO B HAYYHO-(aH-
tacTuaeckoMm, pomane M. A. EdppemoBa «TymaHHOCT, AHIPOMEIEI»...

Ecim cormacHo bpaiicyanny TiiateabHble MOMCKU B TeYEHHME psaa JeT He MPUBEIYT
K 00HapyXeHUIo B rpeaeax Hameil CoTHeYHON CCTeMbl MCTOYHUKA MCKYCCTBEHHBIX pa-
IVUOCHUTHAJIOB, MOXHO OYyIeT clielaTh «MaJlOyTeIIUTeIbHbI» BBIBOMA: OJMXKaWiias K HaM
TEXHOJOTMYECKHM pa3BUTAs IMBUIM3AIUS HAXOOAUTCS HACTOJIbKO AaJIeKO, UYTO HE B COCTOSI-
HUU YCTAaHOBUTb ¢ HAMU KaKOW-JMOO KOHTAKT.

DTOT BBIBOA CTaHET, MOXET ObITh, OoJice HAIISAHBIM, €CIM MBI OOpaTHUMCS
K puc. 103. Ecnu, Hanmpumep, NOJHOE YUCIO Pa3yMHbIX LuBuAu3auuil B [anakruke N, =
= 10, To cpeaHas «IPOAOIKUTENbHOCT XKU3HN» KaxXnoi u3 umunusanuii A = [07 jer.
B TO BpeMsI KaK CpeHEE pacCTOSIHUE MEXAY LUBUAM3aUUsIMU OyneT okoao 100 cBeTOBBIX
JeT. MOXHO ToJiaraTh, YTO 32 5 MJIH JIET CBOETO CYIECTBOBAHUS TOCTHUTINAS BBICOKOTO
YPOBHS TEXHUYECKOTO PAa3BUTUS LIMBUIM3ALMS CMOXET MCCISIOBATh HECKOJBKO THICSY
COCETHMX 3BE3M, CPeIr KOTOPBIX MO KpaiiHed Mepe OomgHa JOJIXHa OBITh HacejeHa pa-
3YMHBIMU CYIIECTBAMH.

Ionoxenue, cormacHo bpaiicysiury, craHeT COBepieHHO apyrum, ecam N, = 107
Torma N, = 107, ¢ = 2000 ¢ :cBetobix ser, a A = HI00 set . SdcHo, uto 3a 1000 et opbI
TEXHMYECKOTO Pa3BUTHS LIMBUJIM3AIUS HE CMOXET YCTAaHOBUTH KOHTAKTHI CO CBOMMU DPa3-
YMHBIMHU COCEISIMM, YOAJIEHHBIMU OT Hee 1Mo KpaitHeil, Mepe Ha paccrossHuu 2000 cBe-
TOBBIX JieT. Bripouem, 1 B 3TOM, caMOM HeOJaronpusaTHOM, ciyyae bpaiicyan He UCKITIO-
YaeT BO3MOXHOCTU YCTaHOBJICHWSI KOHTAaKTOB MeEXIY OTIHCJbHBIMU LIMBUIU3AIUSIMMU.
MoXeT TaK CIYYUTBCS, YTO BeCbMa HeOOJBINOE KOJMYESCTBO TEXHOJOTMUYECKH DPA3BUTHIX
LUMBUIU3ALUMI (M3 yucaa MOCTOSIHHO BO3HMKAIOWIMX B Halleil 3BE3NHOW CUCTEME) Haiiler
croco6 mo6eAnTh MPUYMHBI, TPUBOASIIINE K MX OBICTpOM rubenu. Y Torna oHU, rapMOHM-
YeCKHU pa3BUBASCH IJTUTEIbHOE BpeMsl, TOCTUTHYT IMTOCTEMEHHO UCKITIOYUTETbHO BEICOKO-
IO YPOBHS TEXHUYECKOTO pa3BUTHUS. bormee moapoOHO 06 3TOM OymeT TOBOPUTHCS
B . 25.
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Jlaxe BecbMa OTHajieHHble 00jacT [alakTUKU MOTYT OBITH MPEAMETOM Hernocpe/l-
CTBEHHOTO UCCJIENOBAaHUSI TaKUX «CBepXUMBUIM3aLMii». Ceilyac Mbl, KOHEUHO, HUYETO HE
MOXEM cKa3aTb O METoHaX 3TUX HCCIeNOBAaHWUN — CIUIIKOM OTJIMYHBI NOJXHBI OBITH
YPOBHU TEXHUUYECKOTO DPAa3BUTHUSI 3TUX TUIMOTETUYECKUX IMBUJIM3ALUA OT HAIIEro YpPOBHSI.
BrionHe MoxeT ObITb, YTO TaKue «3MOpPUOHATbHBIE» IIMBUIM3ALUU, KAKOU MM KaxXeTcs
Halla, He OyIyT MpencTaBisITh ISl HUX MHTepeca. [IJIsi HUX MOXeT M He OBbITh HUKaKOi
HYXIbl HCCIENOBaTh BCE TaKWe MPUMUTHUBHBIE LUBWJIM3ALUM, MOAOOHO MOTBIIbKAM
poxpnawiidecss U TMOHyUIMe TAe-HUOynb B Halleil [ajakTuke €XerogHo B CpeqHEeM JBa
pasa...

Jlro6ombITHBIE pacueThl  bpaiicyaimia TpeacTaBislloT, OJHAKO, YKUCTO TEOPETH-
yeckuii uHTepec. CAUUKOM MHO20 6 HUX COBEPULEHHO MPOU3BOAbHBIX NPEeONONONCeHUL —
Jaxe I TakOW TeMaTMKM Kak Hama... M Bce xe oOcyXaaTb HYXHO BCE BO3MOX-

HOCTH.



23. Teopermurxo-eeeposinmtHOCHIHBGLI AHA/gAUS3
MEIHCZEE33OHOIU PpPAOUOCESI3U.

Xaparxmep cuerHa1oe

MBI ceifyac OCTaHOBMMCS Ha MaTeMaTHMYECKOM aHajiu3e IpoOJeMbl CBSI3U MeEXIY
WHOIIJIAHETHBIMY LMBUIM3ALUSIMU, BBIIIOJHEHHOM HEMELKUM acTpoHOMOM (oH XopHe-
poM. AHalu3 3TOT BO MHOTHUX OTHOIICHUSX SIBJISETCS CIOpHBIM. OQHAKO OH 0e3yCIOBHO
MpeACTaBISIET METOAUYECKUIA MHTEPEC U XOPOIIO HJLIIOCTPUPYET BO3MOXHOCTH M Orpa-
HUYEeHUs IMOAOOHBIX uccienmoBaHuii. Bech aHanu3 ¢goH XopHepa HOCUT MCKIIOYUTEIBHO
TEOPETUKO-BEPOSITHOCTHBIM XapakTep. BmpoyeM, He0oOXOOMMO YTOYHUTH, YTO MBI ITOHU-
MaeM IIOJI CIIOBOM «BEpOSITHOCTb» B HallleM ciydae. Beab Ha OCHOBAaHMHU TOJBKO OIHON-
e¢IMHCTBEHHOU U3BECTHOI HAM LIMBWJIM3AIlMK JejaTh KaKue-Iub60 BEepOSITHOCTHBIE OLIEHKH
3aTpyOHUTEeIbHO. HameXXHOCTh TaKMX OLIEHOK BechbMa HeoIllpeaelieHHa. TeM He MeHee Ka-
KHe-TO OIEHKM, XOTs OBl caMble OPMEHTMPOBOYHbBIE, IMPOU3BOAUTL HeoOxommmo. Takue
BEPOSITHOCTHBIE OILICHKM Ha BiopakKaHCKOM CHMIIO3MYME€ [0 BHE3eMHBIM LIMBMIM3ALIMSIM
MOJIYYUJIH Ha3BaHUe «CyObEeKTHUBHAsI BEpOSITHOCTb». [locliemHee MOHSTHE BIIOJHE MOH00-
Ho mpakTukylomeiics B CIIIA oneHke pacrnpenesieHUs] CyOCUAMI Ha HayYHbIE MCCIeI0Ba-
HUS IO CTENEHM MX BaXHOCTU. XOTS 3TU OLIEHKU HOCST <«JIMYHBI» XapakTep U BecbMa
CYOBEKTUBHBI, UX HEJIb3sI CYUTATh IPOU3BOJILHBIMU, TaK KaK OHU [EJIalOTCS BeChbMa KOM-
METEHTHBIMU CITEIUATNCTAMMU.

B yacTHOM pa3roBope ¢ aBTOPOM 3TOM KHWIM M3BECTHHI aMepUKaHCKUI acTpOHOM
npod. lonp man cienyioliee IIYTIMBOE IOSCHEHUE IOHITHIO «CYOBEKTHBHAS BEpOST-
HOCTb». B cpemHue Beka OorocioBckuii (pakyiabreT [TapuKCKOro yHMBEpPCUTETa pPacIpo-
CTpaHWI cpedy BedyIIMX MBICIUTeNell TorgamiHeil EBpombl aHKeTy (Mbl ITOJIb3yeMCs CO-
BpPEMEHHBIM TEPMMHOM) CO CJIEOYIOIIMM, HE COBCEM OOBIYHBIM BOIIPOCOM: KaKOB pOCT
KHUTalickoro umieparopa? B Te manexue BpeMeHa IpeacTaBieHUsi o Kurtae ObLIM caMble
daHTacTHYECKUE U Beayliue yMbl EBpOIBI He MMeIM PelIMTeIbHO HUKAKOTO IMpeacTaBie-
HHUS O pOCTe KUTalCKOro mMmIieparopa... [103ToMy OTBeThl Ha, aHKETYy OBUIM CaMbIMU pa3-
HooOpa3HbiMU. Ho B cpegHeM OTBEeT MOJyuyuJics Oojiee MM MEHee MpaBUJbHBIM... Joba-
BUM K JTOMYy, 4YTO CpEIHEBEKOBBIE CXOJACThl He COMHeBaauch, 4ro B Kurae ecTb
HMIIEPAaTOp, MEXOY TeM KaK MOJ0OHOr0 KaTeropM4ecKOro YTBEPXKIEeHHUs B OTHOIICHUM
BHE3EMHBIX LIMBMWJIN3ALMIA MBI CIENAaTh IMOKa HE MOXKEM...

IIpexne Bcero, paccMaTpuBaeTCs BOIIPOC O BEPOSITHBIX PACCTOSIHUAX MEXIY LIMBH-
JU3alUsSMU Pa3IMYHBIX MJIaHETHBIX cucTeM. O003HauYUM yepe3 v, JOJI0 BCEX 3Be3l, BO-
KpPYT KOTOPBIX MMEIOTCS IIJIaHETHI, TAe MOTJia pa3BUBAaTbCsA pa3yMHas Xu3Hb. [lycTh ma-
nee T, — Bpems, mpolleaniee oT o00pa3oBaHUs MAHHOW IUIAHETHOH CUCTEMBI JI0
MOSIBJICHUS Ha Hell TEXHUYECKM Pa3BUTON LMBUIM3alUM, f — BpeMs CylIeCTBOBaHMS TeX-
HUYECKM Pa3BUTON LMBWIM3aluu, T — Bo3pacT Hauboyiee CTaphIX 3Be3d, a V — IOJIS
3B€3ll, BOKPYI KOTOPhIX B HaCTOSIIee BpeMs HMMEIOTCS TeXHMYECKM Pa3BUTHIC LIH-
pm3anuy. CumuTas, 4TO CKOPOCThb IIpollecca 3Be34000pa30BaHUs OCTaBalach ITOCTOSIH-
HOIl B TedeHue BpeMeHH 1, MOIy4IUM
—\"”--_} z "]‘ ecn t=T—T,,

t
V= v”T_, ecnn t<T—T,
IMycts d, — cpeaHee paccTosiHME MEXIY COCEAHMMH 3Be3daMM. Torma cpelHee paccTosi-

HUE MEXNY COCCAHMMU TEXHMUYCCKU Pa3BUTbIMU LIMBUJIMW3aLUAMU 6yI[CT

d=dyv 12



OcHoBHY0O BeJW4uHy ¢ ¢oH XOpHep ormnpeneiser, MCXOAs U3 AOBOJBHO IpO-
MU3BOJIbHBIX MpeAnocbuiok. OH paccMaTpuBaeT ClEAYIOUIME MSITh MPUYMH, MO €r0 MHe-
HMIO, MOTYIIIMX OTPAaHUYUTDH JJTUTEIHbHOCTh CYIIECTBOBAHUSI TEXHUYECKM PA3BUTON CTamuu
LUMBUIU3ALIAN:

1) moaHOE YHUYTOXEHUE BCSIKOW XU3HM Ha TJIaHETE;

2) YHUYTOXEHHUE TOJbKO BBICOKOOPTAHU30BAHHBIX CYIIECTB;

3) dusMyecKoe WIM ITyXOBHOE BBIPOXAECHUE U BbIMUpPAHUE;

4) motepsl MHTepeca K Hayke U TEXHUKE;

5) T HeorpaHWYEHHO BEIIMKO.

[MocnenHoo0 BO3MOXHOCTh oH XOpHEP CUMTAeT COBEpIIeHHO HeBeposTHOU. [anee,
OH CUMTAeT, YTO BO BTOPOM U TPETheM CJydasX Ha TOW Xe€ caMoil TUlaHeTe MOXeT pa3-
BUTHCS €Il OfHA LIMBWJIM3ALUS Ha OCHOBE (MM Ha OOJIOMKAax) CTapoil, mpuueM BpeMs
TaKOro «BO30OHOBIEHMS» MaJlo MO cpaBHeHMIO ¢ 7, O0O3HAUMM Yepes Iy, [y, [y [y H I5
cpeqHue BpeMeHa XU3HM, COOTBETCTBYIOIME MEPEUMCIEHHBIM TISTU TUIOTE3aM, a uYepe3
Pys Pse Py Pgs M Ps — «BEPOATHOCTU peaNu3allUM» 3TUX runore3. Torma OymeM UMeETb

|
L —(py+p3)

v . .
V= -%_[plrl + Pats + paty +paty + ps(T — Tyl

1
TI€ MHOXUTEJIb Q = 1— {— —] YYUTBIBAET BOBMOXHOCTH «BO300HOBJICHUS» LIUBUJIN-
X !"2 -y ij

sauuu. Tak Kak = pyly + pals + paly + pats + ps(T — Ty) — cpenHsAs UIUTEIbHOCTh
TeXHUYECKU PAa3BUTON CTaAMM LMBUJIMU3ALKMU, TO MOXHO HaMUCcaTh

{
v=0-

Vo
.r >
HHTepeceH BOMPOC O BEPOSITHOM BO3pacTe MEPBOW Ke MHOIJIAHETHOW LMBMIM3AIUU,
C KOTOPOI MBI MOXEM CTOJKHYThCS. [IpocThle pacdyeThl, KOTOPbIe MBI 3eCh NMPUBOIUTD
He OyneM, JaroT
pati + pita + patd + patd + psti
!b: e st - T
2t

JIst BepOSITHOCTH TOTO, YTO TMepei JaHHOW IIMBUJIM3alMell Ha JaHHOW TUTaHeTe MMETUCh
elle Ipyrue MUBWIM3ALUU, TTOTYIUM

YroObl OT 3THX 001KX HOPMYI MEepelT K KOHKPETHBIM KOJUYECTBEHHBIM OLICHKAM,
HEOOXOAMMO 3aaTh 3HAYEHUS BeJUUYUH t, ¥ p. OueHku ¢HoH XopHepa, KOHEYHO, KpaliHe
cy6beKTUBHBI. OHAKO, TaK KaK f ¢ BbIpaXXeHME JJIsI CPEHETO PACCTOSHUSI MEXAy MHO-

(\"UQ" \N=1/3
MJIaHETHBIMY UMBUIU3aUAMU d = d T ) BXOIMUT B crerneHu —1/3, Heompene-
JIECHHOCTb B OIIEHKE ! He TaK yX CWIbHO OydeT BIMSTh Ha OLEHKY d.

Bce xe nmobonbiTHO, Kak (GoH XOpHep MpeacTaBisieT cede IIUTENIbHOCTh BPEMEHU
KM3HU TEXHUUYECKHU PA3BUTON LIMBUIU3ALMUM TTPU CHOPMYIMPOBAHHBIX MSATH MPEATIONOXKE-
HUSX O XapakTepe UX KOHIIA, a TaKXe BEPOSITHOCTU 3TUX TMpearnojoxeHuit (tadmn. 10).

Cama o cebe ufes, 4YTo BpeMs CYIIeCTBOBAaHMSI TEXHUYECKU Pa3BUTON IIMBUJIN3ALUU
OTpaHUYEHHO, TPEACTABISICTCS aBTOPY 3TOW KHUTU BIOJIHE pa3yMHON. OmHAKO BCSKUE
MOTBITKA KOHKPETU3AIMU 3TOTO 0OCTOSITEILCTBA U CBSI3aHHbBIE C HUMU OLIEHKU BEpPOSITHO-
CTU SBJISIIOTCSL BecbMa CYOBEKTMBHBIMU M TO3TOMY MOTYT TIPUBECTH K HEJEMbIM
BBIBOJIAM.

IIpu 3HaueHusX f, ¥ p, NpUBEAECHHBIX B Tabx. 10, cpenHssA NTUTEIbHOCTb TEXHOJO-
TUYecKoil 3pbl t = 6500 1eT, a «pakTop Bo3ob6HOBIeHUS» Q =4. Janee, nonaras 7= 10"
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Tabnauma 10

Boamoxublit | I[Ipunstoe | Beposr-

Tunoresa MHTEPBAI 3HA- | 3HAYEHUE | HOCTb I'M- #i-
o et

YeHU# T,, JeT r,, Jer |mote3sl PJ

[MonHoe paspyuieHue 0 — 200 100 0,05 5
VYHUYTOXEHUE BbICIIEH XU3HU 0— 50 30 0,60 18
BripoxaeHue 10°— 10° 3. 10 0,15 4500
IMoteps wmHTepeca 10° --10° 10* 0,20 2000
OTcyTCcTBME OTpaHUYECHUS — — 0,00 0

net, v, =006, d, =23 nk (cpemHee paccrostHue or ConHua A0 OmXaimx K Hemy
3Be3n), HaifmeM, uTo V= 2,6-10". DTo 03HauaeT, YTO B paMKaX IIPeANONOXeHHS (HOH
XopHepa TOJILKO OKOJI0O OMHOM M3 3 MJIH 3Be31 B HACTOSIIee BPEeMS CYIIECTBYET
pasyMmHas ku3Hb. CpelHee pacCTOSTHME MEXIY MHOIJIAHETHBIMU IMBUIU3ALMSIMU OyIeT
d =360 nx uiau HemHoro Gonbiue 1000 cBeToBBIX JieT. Haubojiee BepOSTHBINM TEXHOIOTU-
YeCKMil BO3pacT» LUMBMJIM3ALMHU, C KOTOPOIl BIEpBbIE OYyIET yCTaHOBJIEHa CBA3b, f, =
= 12000 set. lanee, ¢ BepOSTHOCTBIO 75% MOXHO OymeT yTBepXKIaTh, YTO 3Ta IIUBUJIM-
3alusl ABISETCST «HACIEMIHMIICH» CTapoil IIMBMJIM3AllMK, IO 3TOrO OBIBIICH Ha TUIaHeTe,
C KOTOpO#l yCTaHOBJIEH KOHTAKT. JIIOOOMBITHO, YTO pacyeThl YKa3bIBalOT Ha OYeHb Ma-
JIEHbKYIO BEPOSTHOCTh BCTPETUTh LIMBUJIM3AIIMIO B TOM e caMoii (da3e pa3BUTHS, UTO
U COBpeMeHHas Hallla 3eMHasl IIMBUIM3alKsl. DTa BEpOSITHOCTh OKa3bIBAETCSI paBHOM Bce-
ro auiib okoso 0,5 %. Camo coboit pasymeeTcsl, UTO BCe YMCIOBBIC OLIEHKU, KOTOPbIe ObI-
JIA TIPUBEEHBI, CIIPaBEeIUTMBLI TIOCTOJIBKY, MMOCKOJBKY CIIPaBEIIMBBI MCXOMHbBIE 3HAUYCHUS
111 t, ¥ p,, KOTOpble, KaK MOAYEPKUBAIOCH BBILIE, SIBISIOTCS MPOU3BOIBHBIMHU.

BakHBIM BBIBOZIOM W3 MPHMBEICHHBIX OIIEHOK SIBJSIETCSI OECIepCleKTUBHOCTD TMOIbI-
TOK OGHapyXUTh CUTHAJIBI OT OTAEIbHBIX 3Be3l, MOJOOHO TOMY KaK 3TO JeJaJoch B IIPO-
ekte «O3MA» (cMm. 1. 20). Benp ecnu no Oauxaiimieit uuBuiau3anuu He MeHbure 1000
CBETOBBIX JIET, TO SIBHO OECMBICIEHHO CpPEeIM HECKOJbKUX MUJUIMOHOB 3Be3l MCKaTh TV,
KOTOpas TIOChITAeT CUTHAJ TOYHO B HampaieHum Ha Connie. Hu omHa umBuiausanus,
KOHEYHO, He OYIeT MOoChlIaTh «3alpocoB» B HampapiaeHun CojiHIIA, KOTOPOEe IJIs Hee HH-
YeM He BBIAEJSETCS Cpelyd MUJUTMOHOB APYIUX NMPUMEPHO TaKux e 3Be3n. boree ecre-
CTBEHHO OXWaTh, YTO CUTHAJIBI MOCHLIAIOTCS 10 BCEM HAIPABICHMSIM M HOCST XapakTep
«TTO3BIBHBIX».

Jlpyrum, BIpo4yeM, TOBOJbHO TPUBUAIBHBIM, BHIBOIOM SIBJISIETCS TO, YTO IIMBUJIN3a-
LMK, KOTOPBIE OYAYT TeM WX UHBIM CITOCOOOM OOHApYyKeHBI, OKAXYTCS MHOTO «CTapile»
Halleid, a ceqoBaTeIbHO, OHM OYIyT TeXHOJIOTMYecku Oosee pa3BuThl. HakoHel, 3Have-
Hue d = 1000 CBETOBBIX JIET, €CTECTBEHHO, O3Ha4YaeT, YTO BpPeMsI OXUAAHUS «KOCMHYECKO-
rO OTBETa» Ha «KOCMUYECKMIi 3ampoc» f, noykHo ObTh cBbime 2000 met! Yto m roso-
pUTh, TOPOMHUTHCS TIPM TaKUX <«IIeperoBopax» BpsA JU WMeeT CMBICI. Tak Kak
JUTMTEJIbHOCTh TEXHOJOTMYECKOM 3pbl HE TaK yX BeJIMKa, TO 3a BCE BPEeMs CYIIECTBOBA-
HUS UMBUJIN3AIMNA MOXHO OyIeT MPOBECTH BCETO JIMIIb, HaIIpUMep, 0KoJio 10 IBYyCTOPOH-
HUX meperoBopos...*) CiemoBaTelbHO, 00OMEH MHMOpMalueii.B MexX3Be3MHOM MacIuTade
OKa3bIBAeTCs BeChbMa 3aTPyIHEHHBIM.

Heo6xoammo, omHaKo, 3aMETHTh, YTO BO3MOXHOE MOSIBJICHUE MCKYCCTBEHHBIX pa3-
YMHBIX CYIIECTB MOOJDKHO O3HAMEHOBATh HOBBINM, KAaYeCTBEHHO OTJIMYHBIM OT TIPEIbIIY-
IIUX, 3Tall Pa3BUTHS MaTepuu. B yacTHOCTH, HeJb3sl UCKIIOYUTh BO3MOXHOCTD, UYTO IU-
BWJIM3AIIMU MCKYCCTBEHHBIX BBICOKOOPTaHM30BAaHHBIX Pa3yMHBIX CYIIECTB OYAYyT BechbMa
TOJITOXUBYIIMMU. MOXHO MPeICTaBUTh 1axe, YTO OTAEIbHbIe NCKYCCTBEHHbBIE pa3yMHBIE
CyIlIeCTBa MOTYT XUTb MHOTO TBHICSIY JieT M jaaxe nojbiie. CiemoBaTeNbHO, IJIST HUX He

*) BHpO‘{CM, JJI4 UCKYCCTBEHHBIX PA3YMHBIX CYLIECTB, OTIMYAOIIUXCA OTPOMHBIM JOJITOJIETUEM,
3T0 OrpaHUYCHUE HECYIICCTBEHHO.
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CYILIECTBYET creuupUIecKoil TPyOIHOCTH, XapaKTepHOM AJS MEX3Be3THOU paauoOCBI3H, 3a-
KJIoyaoleiicss B KpallHel «MeIJIeHHOCTU» TaKUX <«I[E€PeroBOpPOB». DTO, KOHEYHO, MOXET
3HAUYUTEJIbHO MOBBICUTh MHTEPEC Y 3TUX CYLIECTB K YCTAHOBJEHUIO M MONAECPXKAHUIO MEX-
3Be3AHOI paguocBsi3u. Kpome Toro, nojironetue acTpoOHAaBTOB CHENAeT COBEPIIEHHO He-
00513aTeIbHBIMU  TIOJIETH  MEX3BE3IHBIX PaKeT C MOYTH' CBETOBBIMU CKOPOCTAMM (IO
KpaiiHeil Mepe, eclid TOBOPUTb O MPSAMBIX KOHTAaKTaX MEXIy CPaBHUTEJIbHO OJU3KUMU
WHOIUIAHETHBIMU UMBUIM3alUsAMU). HakoHel, Helb3sl UCKIIOUUTH M TOTO, YTO AJSI TaAKUX
MOJIETOB  OYAyT <«M3TOTOBJSTHCS» BBICOKOCHELMATM3MPOBAHHBIE pa3yMHbIe CYIIECTBA,
CMOCOOHBIE, C OJHOM CTOPOHBI, CPABHUTEJbHO JIETKO MEPEHOCUTh TPYAHOCTU TIOJNETA,
C JIpyroii — jyyille BCEro BBHIMOJHATb MOCTABJIEHHYIO Mepeil HUMM 3anady. EcrecTBeHHO,
YTO MPU TAKOM MOJOXEHUU MPOBECTU YETKME I'PaHU MeXIYy CHelMalu3UpPOBAHHBIM aBTO-
MaTOM M MCKYCCTBEHHBIM XXWBbBIM, Pa3yMHBIM CYIIECTBOM YXe HeJb3sd. MoxeT ObIThb, jAa-
Ke LIKajga BPEMEHM MX TEXHOJOTMYeckoro pa3BuTusi OymeT O61M3Ka K KOCMOTOHUYECKOM.

CrnenoBatenbHO, aHAIU3UPYS MPOOIEMBbl CBS3M MEXIy WHOIMJIAHETHBIMU LMBUIU3A-
LMSIMU, HEOOXOOMMO YYecTh, YTO caMa pa3yMHasl Xu3Hb B Maciitabe BceneHHoil MoxeT
B MpOLIECCE CBOEr0 Pa3BUTUS MPETEPNeTh KayeCTBEHHble M3MEHEHHUs. DTO HE YYUTBIBAET,
B YaCTHOCTH, (oH XOpHEp, KOTOPHIA CYIIECTBEHHBIM 00pa3oM MCXOAMT B CBOUX TEOPETH-
KO-BEPOSITHOCTHBIX pacyeTax M3 MpPelNCTaBJIeHHUS, YTO 3eMHasl pa3yMHas XHU3Hb — TUMHUY-
HOE SIBJICHMUE.

OueHKM BpeMEHHU CYIIECTBOBAHUS BBICOKOPA3BUTHIX LMBUJIM3ALMI, TAKUM 00pasoM,
MMEIOT KapIMHaJIbHOE 3HaYeHUE AJI1 IPOTHO3UPOBAHUS «MeX3Be3aHOW» cBsizu. Heynupu-
TeJIbHO MO3TOMY, YTO Ha DBlopakaHCKOM CHMIIO3MyMe MO IMpobjemMaM BHE3EMHbIX LIMBU-
JAU3auuil oHU ObLIM TpPEAMETOM OXMBIEHHOHN AuMckyccuu. B yacTHocTu, 3TOMY BOMpoOCy
ObL1 mocBsilieH oOcTosaTenbHbIN nokaan [lnsrra (CLIA). EcTecTBeHHO, YTO Takue OLEHKU
MOTYT OBITbH CliellaHbl TOJIbKO Ha OCHOBE aHajiu3a TJaBHBIX TEHAEHLWI B pa3BUTUU Ha-
mei 3emMHOM nuBMaM3anuu. K coxXalneHWIo, TakKoW aHajduW3 HEU30eXHO OTIMYaeTcs
CYOBEKTUBHOCTbIO, U, CJIE[OBATEIbHO, PE3yJbTaThl €ro MOJIKHBI MPUHUMATBbCS C OCTO-
poxHocTbio. [locnenHee 00CTOSATENBCTBO Mbl MOAYEPKUBAIM paHblie, NPU U3IT0XKECHUU
B3IJISIIOB Ha 3TOT Bompoc (oH XopHepa.

IIpexne Bcero IlaaTT oOpaliaeTr BHMMaHUE Ha «B3PbIBUATBIM» XapaKTep pPa3BUTHUS
Hallleil LMBUJIM3ALMKM 32 MOCJIEAHEE CTOJNETHE. 3a 3TOT CPaBUTEIbHO HEOOJbIIONW MpoMe-
KYTOK BPEMEHU OCHOBHBIE TEXHOJOTMYECKME MapameTpbl, XapakKTepu3ylollue pa3BUTHE
Halleil UMBUIM3ALMM, TUTAHTCKU yBeluuunauch. [IpeacraBieHue o pocte TEXHOJOTUYECKO-
ro moTeHIuajga fgaeT npuBeneHHas Ilnarrom Tabnauua (tabn. 11). M3 aToii Bhevatssio-
uieid TabauLbl BUAHO, YTO HEKOTOPbIE BaXKHble MapaMeTpbl pa3BUTHUS Halleidl LMBUIU3A-
LMK YyXe MOBOJbHO OJM3KM K (PU3MUYECKUM IIpeaeaMm.

Taonuma 11

TMapamerp Sgge%(l)le:ey;e Du3nyeckue mperensl
CxkopocTb 00LeHns B 10 pas | Ckopoctb cBera
CKOpOCTb TepeBIKEHIS 10 OpOuTanbHas cKopocTh
MOIIHOCTb HCTOYHMKOB SHEPTHM 102 HgMeHCHMC KIIMMara
MorHocTh 0opyxus 10 YHUYTOXEHHE YeN0BEYECTBa
CKOpoCTh aHATM3MPOBAHMS JAHHBIX 10 CxopocTb CBeTa

B tabxa. 10 yxxe npuBOAMIMCH 3HAYEHMS BEJWYMH , U P, IJISI Pa3HbIX BADUAHTOB KpU-
3UCHBIX cuTyanuit. [Ia9TT paccMaTtpuBaeT psii TaKMX CHUTYallMii, YIPOXalOUIUX CYIIECTBO-
BaHMIO 4YesoBeuecTBa. OXHUIaeMble M BO3MOXHBIE KAaTacTpodbl, TPO3SININE YeJOBEYECTBY
cornacHo Ilnarry:

a) samepHas KkaTtacTpoda,

0) 3arpsi3HeHME Cpelbl M CBsA3aHHbIE C HEil OTpuUlIaTeJbHbIE M3MEHEHHUS B Ouocdepe.

B) 2KOHOMMYECKHE KaTacTpodhl,
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I) HEKOHTPOJIMPYEMBI POCT HapomOHACEIeHUS,

II) WCTOIIEHUE €CTECTBEHHBIX PECYpPCOB.

ITo oreHKam, BBITOJHEHHBIM aMepUKaHCKUM (yTyposorom A. PammoptoM mpu 3K-
CTpAroJISIMU, €CTECTBEHHbIX TEHAEHLUI B Pa3BUTUM TEXHOJOTMYECKUX LIUBUIU3ALINNI, OTH
KatacTpodbl IOMXKHBI peanu3oBaTbes He mo3xke 2030 roma. DTa mata ¥ IO OPYTUM CO-
oOpaxeHMsIM sBJsIeTcs KpuThdeckoil (cM. 1. 25). CriemoBatenbHO, 3akimiodaeT Ilmarr,
YTOOBI «BBIXKUTH», UEIOBEUECTBY HEOOXOIMMO HAYYMThCSl aHAJIU3UPOBATh KPU3UCHBIE CU-
Tyaluu W MepexoauTh Ha 0ojiee BHICOKMN YPOBEHb OLEHKHW JAEWCTBUI W PEryJIvupoOBaHUS
B3aMMOOTHOIICHUI BHYTPM LMBUIM3alMK. [DIITT, KOHEYHO, O4YeHb HaleK OT MAeH KOM-
MYHHUCTUYECKOTO TpeoOpa3oBaHus OOIIeCTBa, KOTOPOE CHUMET caMy BO3MOXHOCTD Tepe-
YUCJICHHBIX BBIIE KPU3MCHBIX CHUTYaIlWii.

OnHako, 3aMedaeT [ImATT, ecnmm maxe caMa BO3MOXHOCTb MEPEYMCICHHBIX BHIIE
KPU3HUCHBIX CUTYalluil OyleT ycTpaHeHa, Tepel BHICOKOPa3BUTHIMU BHE3eMHBIMU IIUBUIIH -
3alMSIMM MOXET BOZHUKHYTH MpobieMa IMoTepu MHTepeca K OOIIEHUIO MeXIy LUBUIM3a-
uusaMu. OCHOBHBIE MHTepeCchl TaKMX LMBWJIM3ALM MOTYT CTaTh JOKaAbHBIMU. IIasaTT
METKO Ha3bIBaeT TaKylO0 CHTYallMIO CTpaTeTHell «3mech M ceiiyac». Ha BO3MOXHOCTB Ta-
KO¥ TIoTepu MHTepeca yka3biBal elle GoH XopHep. B 3aBUCMMOCTH OT KOHLEMIMUA, KO-
TOPBIMU PYKOBOJACTBYIOTCS BHe3eMHBIe IUBWIM3AMK, [IIATT olleHWBaeT BpeMEHHbIE MH-
TepBaibl MX CYLIECTBOBaHMS B BecbMa WIMPOKMX mpedenax, ot 100 mo 10’ ser.

JIlpyroii yyacTHUK BlopakaHCKOTO CHMIIO3MyMa, BUAHBIA aMepUKAHCKMM YIeHBII
CreHT, omacaeTcsl MOSIBJICHWS] HOBOI TEHICHIIMU y pa3BMBAlOLIeiCsl BHE3eMHOM LIMBUIIN-
3allMM — WCYE3HOBEHHUS TBOPUYECKOTO Hayasa, MOSIBICHUS HOBOTO, 0JIATOPa3yMHOTO «30-
JoTOro Beka». OH MpOaHAIM3UPOBAJ IIBE OCHOBHBIC TEHICHIMM, KOTOPBHIMHU Ha IMPOTSKe-
HUM BCell MCTOPMM DPYKOBOACTBOBAJIOCH 4YeloBevyecTBO. [lepBas TEHOEHUUS — 3TO
TNOCTWKCHWE BJIACTM HajJ TPUPOAON IMyTeM aKTUBHOTO TO3HAHUS e€¢ 3aKOHOB, 0e3y-
TIEePXHBIN, HIYeM He OTpaHMYEHHBIN TEXHOJOTUYECKUIi Tporpecc, 6opbba 3a CyIlecTBOBa-
Hue. D1y TeHmeHIMo CTEHT CUMTaeT XapaKTepHOW [UIsI TOro, YTO OH Ha3bIBaeT «3a-
MaJHbBIM TUIIOM IWBWIM3ALMIt», XOTS TpuUMep. SAMOHUM yKa3bIBaeT, YTO 3TO MOHSTHUE
OTHIONb HE SBJISIETCSI TeoTpaUIecKuM.

Jlpyrass TeHAEHIMS B Pa3BUTUU LMBWIM3ALUU — BTO CTpeMJIEHWE K CIMSHUIO C TIpH-
POJIOii M «pacTBOPEHUIO» B Hell. TUIIMUHBIM MPEACTABUTEIEM ITOM TEHIECHIIMU SBISETCS
oynnusm. CTeHT obpalaeT BHMMaHHE Ha TO, YTO B COBPEMEHHOU AMEpHUKE WMEIOTCS
MPEICTaBUTENIM ITOM TCHACHIIMU pa3BUTHs (HampuMep, XUIK). B mpeneabHOM ciydae Ta-
KO€ pa3BUTHE MOXET MPUBECTU K YCTAHOBJIEHUIO HEKOETO «PaiiCKOTO YrojKa» WU <«30-
JIOTOTO BeKa», KakK 3To 6bLT0, Mo MHeHMI0 CTeHTa, Ha OCTPOBaxX IOXHBIX MOpei 10 To-
SIBJICHMSI TaM eBporieiiieB. MTak, monaraeT aMepMKaHCKWU YYEHBIH, BbICOKOPAa3BUTHIC
BHE3eMHbIe [MBUJIM3ALIMM MOTYT YCTAHOBUTH y CeOs HEKYIo «BHYTpeHHIo0 [lomuHesnio»
C OTpMIIAHMEM HEOOXOIMMOCTH KOHTaKTa C IPYTUMHU ITUBUIU3ALMIMMU.

HecomHenHo, uto coobpaxeHus Ilnsarra u CTeHTa 3aclyXKMBaIOT CaMOTO CEpPhe3HO-
ro BHUMAaHHUs, XOTS OBl TOTOMY, YTO OHM OTpPaXalT KPU3UC OYpKXya3HOW HAEOJOTUH
B MEPENOBBIX, BBICOKOPA3BUTHIX KAMMUTATMCTUYECKHUX CTpaHaX. MOXHO M HYXHO CITOPUTh
C OTHENIbHBIMU KOHKPETHBIMU MOJOXESHUSIMU aMepUKaHCKUX yueHBIX. Hampumep, Bpsia in
Ha OCTpPOBax IOXHBIX MOpEW Lapuil HEKWil WAeaNbHbI «30J0TON Bek». OXecTOueHHbIE
TUIEMEHHBIE BOMHBI M KaHHMOAIM3M, TI0 HallleMy MHEHWIO, HUKaK He SBJISIIOTCS aTpuoOyTa-
MU UAEATBHOTO U TAPMOHUYIHOTO <«3€MHOTO pasi», CTOJb KPacOYHO OOPMCOBAHHOTO ame-
pUKaHCKUM TpodeccopoM. TOUHO Tak Xe MOJUHE3MIMIIEB HUKAK HETb3s YIPEKHYTh B He-
NOCTaTKe TMPEeANpUMMUYMBOCTH M TBHITIMBOCTUH. CTOUT BCIMOMHUTb, XOTSA Obl, UX
3aMevaTesbHbIe TJIaBaHUS Ha YTJBIX MUPOTax 4epe3 OrpOMHBIE, OYEHb CTpPAIIHBIE TPO-
ctopsl TUXOro oKeaHa, KOJOHM3AIMI0O U OCBOEHHWE HOBBIX OCTPOBOB. A Belb IO T€M Bpe-
MeHaM 3T TOIBUTM M CBA3aHHbIC C HUMM TPYAHOCTH OBLIW BIIOJTHE SKBHUBAJCHTHBI Ha-
M COBPEMEHHBIM IpoOJIeMaM, CBSI3aHHBIM C OCBOEHHMEM KocMoca. M He Tak yxke
«3aMKHYTHl Ha cebs» ObUIM BeNMKHE a3uaTcKue IMBUJIM3AIMU, MCIIOBEeIOBaBIIME OYI-
TTV3M.
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Ho He Oyaem mnpuaMpuuBBl — 36pHO UCTUHB B KoHuenuusx Ilaarra, CreH-
Ta, a Takxe (oH XopHepa, KOHEUYHO ecTb. M ecTb BMosHEe peanbHasi BO3MOXHOCTh TOTe-
pU MHTepeca K KOHTAKTaM y TeX WMJIM MHBIX BHE3eMHBIX LMBUIM3anuii. Hy u 4ro xe?
Benb He Bce uuBUaM3anuu o6s13aHbl UATH 10 TakoMy nyTu. Hu Tlnsitt, Hu CTeHT HUKOT-
Ja He yTBepXAaJid, YTO MOTepsl MHTepeca — 3aKOHOMEPHBIN WTOT pPa3BUTHS IIMBHIM3A-
umu. A ¢doH XopHep, TMpaBaa, MOCTATOYHO TMPOU3BOJIBHO OIICHMBAET BEPOSITHOCTb TaKOW
curyatuun B 20% (cm. tab6a. 10). CMeIIHO OMpenessiTh KOJTUMYECTBO BBICOKOPA3BUTHIX,
CMOCOOHBIX K KOHTaKTaM BHE3eMHBIX LMBUIM3alMii B [amakTuke ¢ ToyHocThio B 20 u 50
MPOLEHTOB... Benb apyrue ¢GhakTopbl, ONMpeaessionie 3T0 KOJUYeCcTBO (Hampumep, Be-
POSATHOCTh BO3HMKHOBEHMS XXM3HW), M3BECTHBI C HECPaBHEHHO MeHbIIeil TouHocThio! Ta-
KM 00pa3oM, cjemyeT MPU3HaTh, 4TO XOTsI coobpaxeHus CreHTta m I[lngrra mM060mbI-
THbI, OHM TPAKTMYECKU HMKAKOTO OTHOIICHUS K TpobieMe YCTaHOBJICHUS KOHTAKTOB
C BHE3eMHBIMU IMBUJIU3ALUSIMU HE MMEIOT.

Cutyauusi ¢ OLUEHKOW KOJu4ecTBa IMBWIM3ALMK B [amakTuke MOXeT KOPEHHBIM
00pa3oM M3MEHUTHCS, €CJI YYeCTh TO, UTO (DOH XOpHEp Ha3biBaeT «3(dekToM 00paTHOM
cBsi3u». KadyecTBeHHO 3TOT 3ddekT (Ha KOTOphIi oOpaTWsl BHMMaHUE Takxke bpaii-
Cy3JUI — CM. BbILIE) COCTOUT B cienywolneM. Eciu «BpeMsl oXupaHus» f, 3HaUUTEJIbHO
0oJbIlIe BpeMEHU XM3HU TEXHUYECKU Pa3BUTON IIMBUJIN3AIIMU t, OTBETHl Ha 3aMpPOCHl HU-
KOT/Ia He OymyT TOJydeHbl U MHTepeC K TMOMCKAM KOCMMUYECKMX pa3yMHBIX coceieir Oymer
paHO MM MO3AHO MoTepssH. Ho ecnau t, 3HAYUTENBHO MEHbIIE #, TO BIIOJIHE BO3MOXEH
BecbMa TJIOMOTBOPHBIA 1 3h@eKTUBHbIN 00MeH WHbopmanuveil. [lpu Takoil cuTyanuu oT-
JeIbHbIE IIMBWJIM3AIMKM, pa30pocaHHble B MPOCTpaHCTBe [amakTuku, OyayT MmoMmoraTh
JIpYT APYTYy, 4YTO OE3yCJIOBHO TMOBJIEYET 3a COOOW yBenWueHUe (M, MOXeT ObITh, Jaxe 3Ha-
yutenbHoe) BenuuuHbl f. Takywo cutyauuio «Bemukoro Konbua» poH XopHep u Hasbl-
BaeT «3(hdeKkToM o0paTHOIl cBA3M». MBI, OnHAKo, MojaraeM, 4To, AaxXe eciu f, >t
U TIepEeroBOPbl HOCAT «OAHOCTOPOHHMUI» XapakTep, «3hdeKkT oOpaTHON CBSI3U» MOXET (U
JOJIXEH) UMETh MECTO, TaK KaK «0ecKOpBICTHAs» MOChIIKa MHGOPMAllMU B KOCMoC, Oymy-
YU CIYYAHO «ITTePEXBAYEHHON», MOXET CYIIIECTBEHHO MOMOYb YJIOBUBIIIE CUTHAbI IUBU-
JIU3alMU B NTPEONOJEHUN TPYIHOCTEN, CTOSAIIMX HA MyTU €€ Pa3BUTUS, U TEM CaMbIM MO-
XeT YOJIUHUTD f.

Jns mpoGneMbl «0OpaTHOI cBA3W» (B cMbicie ¢oH XopHepa, T. €. IpH #, > 1) 00Mb-

o€ 3HaUeHUe uMeeT BennunHa K = rme L— cpenHee BpeMsl XU3HU HauboJiee 4acTo
0
. =2
BCTpeYalollelicss UUBWIM3AUUU, [y = —— (c — CKOPOCTb CBETA).

(&
[MpuHumass Hambosee BepOSTHbie 3HaYeHUs ! U d Mo AaHHBIM Ta6s. 10, MOXHO
Haiitu, uro K = 10. B obumieM Buae BesinynHy K MOXHO 3amucaTh Tak:

i E 4/3
K=(—) -
( !" A

rme L, =(8 d,T/c*v,0"" Ecmu momoxuts d, =231k, T=10" ner, v=006 c=
=3-10" cM/c, 6 =4, To L=4500 ner. Tpu K > IMOXeT OCYIECTBUTLCA <«3(DDEKT
obpatHoil cBsizu». CremoBaTeNbHO, BCe NETO0 B TOM, OYOeT JIM <«HEUCKaXeHHOe» 3bbek-
TOM OOpaTHO CBSI3M BpeMsT TEXHOJIOTHUYeCKOU 3pbl Loonbime wiu Menbiie [, = 5000 ner.
3ameTnM, 4TO L, OmpesensieTcsl TOBOJBHO YBEPEHHO, TaK KakK BCe BEIMYMHBI, OT KOTOPBIX
OHO 3aBMCHT, BXOAAT B cTeneHu 1/4. [ToaToMy maxe o4eHb OOJbIIME OIMMOKK B OLIEHKAX
d, v, 1 Q He MOTYT BHECTH CYIIECTBEHHYIO MorpenrHoctb B oueHke L, Ecmu L 3Haum-
TenbHO Oosbmie 5000 jeT, To u3-3a «3ddekTa 00paTHOM CBI3M» OHO MOXKET CYIIECTBEHHO
YBeMUIUThesI. TpyaHO, a MOXeT OBbITh MOKa M HEBO3MOXHO, TOBOPHTh, IO KAaKOTO 3Haue-
HUSI TIO0 9TOM MpHYMHEe MoXeT yBeauuuTbess L. Cam ¢doH XopHep TojiaraeT MajoBe-
pPOSITHBIM, 4YTOOBI L yBenuuwmsioch, Hampumep, 10 mMusuinoHa yer. Ckopee Bcero, L Oymer

255



3HAYUTEIBHO MeHble. Bripoyem, Kak yxe MoaYepKUBasoCh paHblile, ero OIIEHKU BechbMa
CYOBEKTHBHBI.

Inst acbdexra 06paTHOM CBA3M MOTYT OBITh BeCbMa CYIIECTBEHHBI (DJIYKTyalluK B MPO-
CTPaHCTBEHHO-BPEMEHHOM paclpeeIeHUM MHOTUIAaHETHBIX IIMBUJIM3aIlMii 1aXe B ciydae,
korga ¢, >t. Ecimm B kakoii-HMOYAb MPOCTPaHCTBEHHO-BPEMEHHO ob6jacTu Giaarogaps
TakuM GAYKTyalusiM obpaTHas CBSI3b MpPHUBEJNa K CYIIECTBEHHOMY YBEJIMYCHUIO £, TO 3TO
MOXET WMeTh OOJbIIOe 3HAYCHWE [UISI MHOTUX TEXHUYECKU pa3BUTHIX IUBUJIM3AIUIA.
BriosiHe MOXeT ClTydnThCs, YTO ISl HUX L HaUHET pacT, U 3TOT MPOLECC PACIIPOCTPAHUT-
cs Ha Bclo [ajmakTuWKy. AHajoroM 3TOMY SIBIEHUIO MOXET CIYXHUTb OBICTpOE pa3sMHOXKe-
HME XHUBBIX OPTaHU3MOB B TOIXOJSIICH cpere.

[MpencrasiseTcsi NOBOJBHO OYEBUAHBIM, YTO <«3(eKT 00paTHOI CBSI3M» MOXKET
WMeTb pellawllee 3HaUeHue 1151 MpobiaeMbl pa3yMHOM Xu3HU Bo BceceneHHoii. B koHeu-
HOM HTOT€ OH MOXET OBbITb OCHOBHBIM CIIOCOOOM pPa3BUTHSI MBICHSIICH MaTepuu B Mac-
mrabe lanmakTuku u gaxe Meraranaktuku. K 3ToMy BOIMpocy MBI ellle BepHeMcs
B . 27.

Kak yXe oTMeuanoch, 04eHb BaXXHBIM Pe3yJIbTATOM TEOPETUKO-BEPOSITHOCTHOTO pac-
CMOTpEHUSI MHTepecyolllell Hac MPoOJIeMbl SIBJSETCS BBIBOA O TOM, YTO MWHOTUJIAaHETHBIE
LUBUJIM3AIIMK pa3fesieHbl OTPOMHBIMU paccTossHUAMU mopsiaka 1000 mk, 4yTo BechbMa oc-
JIOXHSIET MEeX3Be3IHYI0 CBA3b. B Takoil 00CTaHOBKE MpEACTaBISIET UHTEpPEeC 0OCYXIeHUE
Xapakrepa oxwugaembix paauocurHanoB. CornacHo ¢oH XopHepy NpUpoOAa CUTHAIOB
B KOHEYHOM WTOTe OMpeAeNsieTcsl Leblo, ISl KOTOpoil oHu ciyxaTt. Kpome Toro, crnoco6
WX Tiepefayd MOJDKeH ObITh Haubosee SKOHOMMYHBIM. MOXHO OXUAATh TpeX THUIOB pa-
JIUOCUTHANOB. Bo-TepBbIX, pagiuou3yyeHre OT Pa3JU4YHBbIX TJIaHeT, o0yCJIOBJIEHHOE Ha-
JIMYMeM Ha HMX TEeJCBUICHUS M JIPYTUX WHIYCTpUATbHBIX (akTopoB. Bo-BTOpHIX, Harmpa-
BJIEHHAsI PaauOCBsA3b MEXIY Pa3IWYHBIMU LIMBUJIMU3ALUSIMU TUIA TOH, O KOTOPOW peyb
uia B 1. 20. HakoHell, JJorMyecKu cleayeT OXUAATh CUTHANIOB, HAMpaBJIeHHbIX Ha MpU-
BJIeUeHE BHUMAHUS «ITapTHEPOB», C KOTOPHIMU CBSI3b €llle He YCTaHOBJIeHA. DTU TPU THU-
na curHajoB ¢GoH XOpHEp Ha3blBaeT COOTBETCTBEHHO <«MECTHBIM paIuOBELIaHUEM»,
«IaJIbHUM BBI30BOM» U <«CHTHAJIOM IS YCTAHOBJIEHUS] KOHTAKTa».

Yrto KacaeTcs «<MECTHOTO paaMOBelIaHUsI», TO (haKTUUECKH 6 HeM yXe Iia pevyb B
1. 15. Tam O6bUT0 TOKa3aHO, YTO G1arofaps AesTeTbHOCTH YeJ0OBEUECTBA MOLUIHOCTb Palno-
uU3JIydeHus 3eMJIM Ha METPOBOM Juarna3oHe cocTasisieT okono 1 Br/T'u, a spkocTHas TeM-
rnepatypa 3eMJIM Ha TOM Xe IMara3oHe yxXe ceiiuac mopsiika COTeH MUJUIMOHOB KeJIbBU-
HOB, YTO COCTaBJISIET 3aMETHYIO JOJI0 OT paaiuousiyyeHus: cnokoitHoro CosHIIa Ha 9TOM
nuarazoHe. Ecmu Obl BooOpaxaemblii HaOomaTenb Haxomwics Ha paccrosHuu 10 cBe-
TOBBIX JIET OT 3eMJIM, TJIe HAXOAATCH ONMXKallue K HaM 3Be3MIbl, MOTOK PaadoOU3IydeHUs
OT 3eMIM Ha MeTpOBOM auanazoHe ObUT 66 okomo 1077 Br/(M’-Tm) — BeruumMHa co-
BEepIICHHO HUYTOXHasl. YTOOBI M3JydyeHHE MPU COBPEMEHHBIX CPeNCTBaxX HaOJIOIeHUS
MOXHO OBUIO OOHApYXHWTb, MOIIHOCTb <«MHAYCTPUATIBHOTO» DPATUOU3TYUYCHUS IOJIKHA
OBITh YBEJIMYEHA B COTHU MWLJIMOHOB pa3. Takylo BO3MOXHOCTb B OyIylIeM MCKIIOUUTH
Hesb3sl. TeM He MeHee CUTHaJIbl «MECTHOTO PajiMOBelIaHUs», KaK MOXHO MoJjaraTh, Oy-
IYyT O4YEeHb CJaObIMU.

CurHasbl TUTA «IaJIbHUX BBI30BOB» MOTYT ObITh OOHapyXeHBI TOJBKO ClydaiiHo,
ecnu 3eMisi OymeT HaXOAUThCS B HAMpaBJIEHHOM paauoJiyye, CBS3bIBAIOLIEM JBE KaKue-
HUOynb uuBuan3auu. ®oH XopHep OLEHUT BEPOSITHOCTh TAKOTO «IepexBaTa», KOTopast

paBHa
Sl Noagas
P—(uo)q p*n®,

e B — mHpHHA JHArpaMM HANpPaBIeHHOCTH AHTEHH (MPenoiaraeMbIX OMHHAKOBLIMUY],
4a KOTOPBIX MOIIEPKABACTCA MEX3BE3/IHAA PAJHOCBA3L, § — OTHOIICHUE AATLHOCTH, Ha
COTOpPO#H CHI'HAJI ellle MOXKHO OOHapYXHTh, K JATLHOCTH, HA KOTOPOH OH YBEPeHHO pac-
undpossiBaeTca; ¢ Beeraa Oonbile eAMHMIBL, TAaK KAk 0OHAP YK U T b CHrHAN, KOHeY-
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HO, Tpole, 4yeM ero paciuudposaTb. ChenaHo MpenroNoXeHue, 4To Kaxias LUBUIM3A-
LIMS TIOAJEPXKUBAET CBSI3b C # COCEAHUMU. JIIOGOTILITHO, YTO «BEPOSITHOCTH TepexBaTa»
P comepiieHHO He 3aBUCUT OT L u c¢/.

[lonaras, yto P mocTtaToyHo BeNMKO, YTOOBI MMEJNO CMBICI OPTaHMU30BaTh «CIYyXOy
nepexsata» (Hampumep, P = %), ¢ =5, B = 1 MMH. Ayru, 4TO COOTBETCTBYET AMarpamMmMe
HanpaBJeHHOCTU OOJIbIIMX COBPEMEHHBIX PAJUOTENECKONOB, HYXHO MPEANOJ0XHUTb, YTO
n = 1300. dpyrumu cjoBaMH CHUTHaJbl MOIYT OBITh IE€pexBauyeHbl TOJbKO TOIAa, Koraa
Kaxnas IIMBUJIM3ALMS ONHOBpPEeMEHHO «pa3roBapuBaeT» ¢ 1300 cocemsamu. I[loxoxe, 4to
910 MajnoBeposiTHO. CoxpaHss TpeboBaHue P = Y2 u monarasg n = 50, Hano MPUHSTH, YTO
g =10 u P = 10 mMuH. nyru, 9TO TaKkXe IOBOJbHHO MajJoOBeposiTHO. B obiiem ciemyer cka-
3aTh, YTO BEPOSATHOCTh <«IEPEXBATUTh» UYyXXWE KaHAJbl MEX3BE3IHOW paauocBsI3n
HeBeJMKa.

OueHb 0OJBIIOK MHTEpPEC MPEACTABISIET aHaIu3 MpoOJeMbl MPUPOABI CUTHAJOB, LEIb
KOTOPBIX — YCTAHOBUTH KOHTAKT C MHOTUIAHETHBIMU LIMBUIM3auusiMu. [Ipexne Bcero, Takue
CUTHAJbl JOJXHBI MpPUBJIeYb K cebe BHMMaHUE. B TO Xe Bpemsl eCTeCTBEHHO Mpenrnoo-
KUTb, YTO METOJ MOCBUIKM 3TUX CHUTHAJIOB NOJXKEH OBbITh JOCTATOYHO «IKOHOMUYHBIMY.
DTO 03HayaeT, YTO 3aTpara YCWIMH, SHEPTMH U Mp. AOJXKHA ObITh MO BO3MOXHOCTU MMU-
HUMAaJbHOM, a «paauyc BO3AEUCTBUS» MX — MaKcUMalbHbIM. OCTaHOBMUMCS Ha 3TOM BO-
Mpoce HeCKOJbKO Oojiee moapoOoHo. IlycTh mMmeeTcss HECKOJbKO METOAOB MOCBHUIKM «CHUT-
HaJIOB KOHTAKTOB» [IJIsl PUBJIEYEHUSI BHUMAHUS HEU3BECTHBIX WHOIJIAHETHBIX 1LIMBUJIU3A-
umid. s Kaxaoro MeToga MOXHO OLIGHUTb HEKOTOPBIM 3KBUBAIEHT «cTouMocTH» C,
KOTOPYIO HAJ0 «3aTPaTUTb», YTOOBI BEPOSATHOCTb P, 0OHAapYXUTb CUTHAJ HA PAaCCTOSHUU
d 3a BpeMs f, ObUIa NOCTATOYHO OONbIIONH. MOXHO NpPUHATH, Hampumep, 4to P, = Y%,
d = 1000 cBeTOBBIX JIEeT, a f, — TMOpPSIIKAa HECKOJbKUX COTeH JeT. TOT M3 MpeAToXEeHHBIX
METONOB, AJi1 KoToporo BeiuunHa C HauMMeHbllas, M CJleayeT BblOpaTh. 3aMeTUM, OfiHa-
KO, 4TO caM M0 cebe KPUTEePUil «IKOHOMUYHOCTH» OCTAeTCSl NOCTAaTOYHO Heompene-
JeHHbIM. Kak yXe yKka3plBajJoCh paHbllie, HAlllU COBPEMEHHbIE KPUTEPUU IKOHOMUYHOCTU
MOTYT BecbMa OTJIMYATbCA OT aHAJIOTMYHBIX KPUTEPUEB Yy BbICOKOOPTaHW30BAHHbBIX
LMBUIU3ALUIA.

®on XopHep noJjaraert, 4To BenrnuynHa C OyaeT HaMMeHbII i, €CJIU BCSI MOITHOCTb IMOCHI-
JlaeTcs B JOCTATOYHO Y3KOM MYy4YKe, U MPUTOM Ha HEKOTOPOW OIMpe/eseHHOW 4acToTe, KO-
TOpPYIO HEU3BECTHBIE MapTHepHl Bo BceneHHoit cMmoryT 3apaHee yragatb. B ri. 20 mbl yxe
noapodHo paccMmaTpuBaiu uaero KoxkkoHu —MoppucoHa, corjacHO KOTOpOi#l yacTora
CUTHaJa AOJXHa ObITh paBHAa YHUBEPCAJbHOMY MPUPOAHOMY 3TaJOHY — 4YacTOTe DPaauo-
JUHUU BOAODPOJA.

OueHb Gosbllioe 3HaYeHME AJ1s1 BeInduHbl C MMeeT BbIOOp MPaBUJIbHOTO IMJ1aHa MOCBUIKI
«CUTHAJIOB». OTO O3HAyaeT, YTO AOJXKHA ObITb XOpOLIO MpOAyMaHa cucTeMa pacrpeniese-
HUS TiepelaBaeMOW BSHEpPruM B MPOCTPAaHCTBE W BpeMeHU. Kpome Toro, miaH Moxer
MpelycMaTpuBaTh HEKOTOPbIE PEryasipHble U3MEHEHUSI YaCTOThl MOCHUIAEMBIX CUTHAJOB.
OH f0JXeH ObITh TOCTATOYHO MPOCTHIM U JIOTMYHBIM, UYTOOBI €ro 3apaHee MOTJU MOHSTb
HEU3BECTHBIE MapTHephl. Tak Kak UIMTEIbHOCTb TMOCBUIKM CUTHAJIOB JOCTATOYHO BEJIMKa,
Cco00paxkeHMUs] «IKOHOMMYHOCTH» TpeOYIOT, 4TOObI B 3TUX CHUIHajaX cojaepxkajach HEKO-
Topas uHbopmauus. MHdopmanus MoxeT comepxkarbcs JuOO B caMOM CHUTHaje, HaIpu-
Mep, MyTeM €ro MOIyJsiLMM, Ju00 MyTeM YKa3aHUs Ha ClelLUaJbHYI0 4acTOTy, Ha KOTO-
poit 3Ta MHbOpMalUs ToCbUIAETC.

Takoe ykazaHue MOXET OBITb CHeJaHO, HalpuMmep, cleaylomuMm obpa3zoM. «CurHaa
MpUBJEUYEHUST BHUMaHUSI» MOJKEH COCTOSITh U3 OOJBIIOTO KOJMYECTBA CUTHAIOB, MOCHI-
JlaeMbIX Ha pa3HbIX (PUKCHMPOBAHHBIX YacTOTaX, CUMMETPUYHBIX MO OTHOLIEHUK K HEKO-
TOpoil LieHTpajbHOU uactore. [lo Mepe mNpuOIMXEHMS K OSTOH LEHTPaJbHOM YacToTe
MHTEepBAJIbl YaCTOT MEXIY COCeTHHMMHU (IO CIEKTPY) CHMTHaJlaMM CTaHOBSTCSI Bce OoJjee
u Oosnee y3KMMHM, a CaMU CHUTHaJbl — Bce Oosiee y3KOMOJOCHBIMM. TeM caMbIM [JaeTcs
«yKazaHue», YTO LIeHTpajbHas 4acTOTa MMeeT KaKOW-TO CMBICH W, CJIefIOBAaTeNbHO, K Hel
npuBiekaeTcss BHUMaHue. Ha aToif yacrore yepe3 ompeneieHHble MPOMEXYTKU BPEMEHU
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(MoxeT ObITb, OIMH Pa3 B HECKOJBKO JIET, XOTSI 3T MPOMEXYTKU BPEMEHU, KOHEUHO, HE
MOTYT OBbITb KpPaTHBIMM 3€MHBIM IOZaM, MecsllaM MM CyTKaM) mepenaercss WHQopmauus.
[MocnenHsis Moxer, HampuMep, cliepBa COAEPXKaTb «IMHTBUCTUYECKOE BBEACHUE».

Pazymeercs, 3TOT mpuMep HMEET YMUCIO WIIIOCTPAaTUBHOE 3HAYEHMUeE.

OnHako, noxanyil caMbiM 3(P(hEeKTUBHBIM METOIOM YCTAHOBJIEHUSI KOHTAKTa MEXAY
WHOIUJIAaHETHBIMU LIMBUJIM3ALIUSIMU SIBJIsieTcsl epenadyan3o06pax e H u g . [Ipu aTom nipen-
roJlaraeTcsi, 4To BCE Pa3yMHbIE CYLIECTBA, HacessouiMe pa3HoOOpa3Hble TUIAHEThI, J0J-
XHBI OBITh 3pSSUYu MU . Takoe MpearnoaoxeHe BHIISAIUT BecbMa IpaBaonomo6Ho. Bempb
y Hac Ha 3emJie 3peHHMEM 00JaJaeT OrpoOMHOE KOJUYECTBO BUAOB XKUBBIX CYIIECTB, OT
HU3IIKX IO CAMbIX BBICILIUX. 3peHUE SBJISETCS MOIIHEHIIUM CIIOCOOOM MOJYyYeHUs XUBBI-
MU cyllecTBaMu MHGOpPMAalMK OT BHEUIHET0 MUpa, 00ecreyuBallIMM OTPOMHOE KOJIuye-
CTBO COXpaHSOIIMX peakuuil (cM. ria. 12).

Db GeKTUBHOCTh METOAA Tepenayd MH(GoOpMaluy MOCpPeACTBOM M300paxeHUsT Oblia
OCTPOYMHO MPOJEMOHCTpUpOBaHa JIp3iiKoM Ha paguMoacTpOHOMUYECKOW KoHdepeHUuu
B I'pun bank (CILA). JomycTuM, COOOLIMI OH, YTO OT HEKOTOPO 3BE3/bl PETYISIPHO MO-
JyyarTcs pagduOUMIYIbChl Majoil IJIUTENbHOCTH, pa3lelieHHble UHTepBajJlaMU, KpPaTHBI-
MU JJIMTENBHOCTU UMIyJbca. Ha mepBblil B3rJsid, 3TW MHTEpBajibl pa3dpocaHbl Oecropsi-
noyHo. Yepe3 ompeneNeHHbIA IPOMEXYTOK BpPEMEHUM Ta XK€ [OCIel0BaTe]bHOCTh
HUMITYJIbCOB TOBTOpSIETCS. DTO NOJKHO $IBHO YKa3blBaTb HAa MX MCKYCCTBEHHOE IPOMCXO-
xneHue. Ecau u300pa3uTh KaXIblii MMITYJbC €IMHULEH, a <«IIyCTOH» MPOMEXYTOK Bpe-
MEHH, MO UIUTEJIbHOCTU PABHBIM MJIUTENIBHOCTA UMIYJIbCAa,— HYJEM, TO MOJYYUTCS 3a-
MMchb, TpencTaBieHHass Ha puc. 104. [JIpaiik npemioxua ydyacTHUKAM KOHpepeHIuu
pacuimdpoarh 3TO0T curHaia. Camoe yOIMBUTENbHOE TO, YTO OYEHb CKOPO 3HAUYUTEJIbHOE
YUCJIO YYACTHUKOB C 3TOM 3amayeid CIpaBUIIOCH.

Xon ux paccyxaeHus Obul Takoii. Beero B 3anucu conepxutcs 1271 3Hak (eIMHUIL U HY -
neit). Yucno 1271 ecTb mpousBeneHUe ABYX MPOCThIX comHoxuTtenaeir 41 x 31. EcrectBeH-
HO BO3HUKAET MPEANOJOXEeHUE, YTO CUTHAI MpPEeACTaBsieT COOOM Kaap TeJeBU3MOHHOIO
n3obpaxeHusi, B KoropoM 31 cTpoka u 41 saeMeHT B CTpoke (MOXeT ObITh, KOHEYHO, Ha-
000poT, HO OT 3TOro M3o0paxeHHe MoBepHeTcss Ha 90°, 4TO He cyliecTBeHHO). Tak Kak
OOJIBIIMHCTBO 3HAKOB — HYJIU, M300paxeHHe KOHTypHoe. Pa3zBepHeM 3T0 M300pakeHue
10 CTpoKaM, MpUYeM BMECTO €JUHHULl OyJeM CTaBUTh YepHble KPYyXKH. Torma moayuyuTcs
3a0aBHas KapTMHKa, TpencraBieHHas Ha puc. 105.

Puc. 105, Jemnpposka «KOCMUIECKOION NOCIEHNS



DTa KapTHUHKA COAEPKUT AOBOJIbLHO Ooratyio nHdopmaiuio. [Ipexae Bcero BUIHO, YTO
pa3yMHbIE CYILIECTBA, HacessolINe TUIaHeTy, aHTPOMTOMOP(MHBI M Pa3MHOXAIOTCS TaKUM
K€ CIoco0oM, KaK UX KOJIJIErW MO pasyMmy, Hacelsiomue 3eMiIo. Y HUX eCTb Takasl Bax-
Has oOlllecCTBeHHas sueiika, Kak ceMbsl. I'pybasi OKpy>KHOCTh B JIEBOM BEpXHEM YIJIy Kap-
TUHKM J0JkHa u3o0paxaTh ux CosiHIle, a psij TOYEK, PACIOJIOXEHHBIX BIOJb JIEBOTO
Kpasi u300paxxeHus CBEpXy BHU3,— €ro TUIaHETHYI0 ceMblo. [IpOTUB KaXnoil u3 Takux To-
YeK B IBOMYHOI CHCTEMe CUMCIEHUSI M300pakeH MOPSAKOBBIA HOMEp IL1aHeTh ™). JleBas
¢urypa ykasplBaeT pyKoil Ha 4eTBepTYIO (10 MOPsAKY yaaneHus oT ux CojHila) miaHeTy.
MmeHHO Ha 3TOW mjaHeTe MMeeTcsl pa3yMHasi XU3Hb.

OT TpeTbeil CBEpXy IJIaHEThl TOPU3OHTAIBHO WIAET BOJHUCTASl JUHUS. DTO MOXHO
HUCTOJKOBAaTh TAKMM 00pPa30M: MOBEPXHOCTb TPEThE TJIAHETHI MOKPHITA XUAKOCTHIO (Be-
posiTHO, Bomoit). Ilom BOJHMCTON JMHUEN cXeMaTU4YeCKu M300pakeHO HEKOTOpOe PhIOO-
o0pa3Hoe CYIIECTBO — IpeACTaBUTENb (hayHbl 3TOW IIaHEeThl... CleaoBaTelbHO, MOXHO
cieslaTh BaXKHbBIM BBIBOJA: aOOpPUTeHbl JajeKOro MUpa MOTYT COBEpLIaThb MEXILJIAHETHBIE
nepesietbl. 2KM3Hb Ha TJIaHETE OCHOBBIBAETCS Ha TeX Xe MPUMEPHO XMMUYECKUX Mpoliec-
cax, 4TO M y Hac Ha 3emJje, U0O B BEpXHEUl yacTM M300paxkeHUs CXeMaTUYeCKM IIpecTa-
BJIEHBI (ClieBa HaIlpaBO) aTOMbl BOAOpOHa, yriepoaa W Kuciaopona. M3obpaxeHue comep-
KUT Takke MHGOpPMALMIO O pa3Mepax Pa3yMHBIX CYILIECTB, HACEJSIOIIMX 3TOT 4YyXXOW
mup. CnpaBa oT (GuUryp HaXOAUTCS «MeTKa poCTa», MOCpPeIuMHE KOTOpPOi u300paxkeHOo
yucao 11. 3HauuT, pocT B3pocabix ocodeil —11 eauHull HeKoToporo MaciiuTtaba. Yto 3to
3a MaciTab? Tak Kak nepenaya u3o0paxkeHus BeJach Ha BOJIHE 21 CM, €CTECTBEHHO CUM-
TaTh JJIMHY BOJIHBI MEX3BE3IHOW palMOJMHUU eAMHULEN Macuitaba. 3HAYUT, HAIIKU
«OpaThsl MO pa3yMmy» 3aMETHO Bbillle Hac: uX pocT gocturaer 231 cm... Hakonen, Ham
BBITSIHYTOM pYKOIi TpaBoii (purypsl u3oopaxkeHo yuciao 6. [Toxoxe Ha To, YTO 3TH CYILIe-
CTBa LIECTUMAJIbIE, YTO J€JaeT BECbMa BEPOSITHBIM IMPEATONOXEHUE, YTO OHU MOJIb3YyIOT-
Cs ABEHAAUATUPUYHOW CUCTEMOW CUUCIEHUS...

ITpuxoaunTcs TOABKO YAUBISATHCS, KaKoe 00JIbIIOE KOJMYECTBO MHGOPMALUU MBI TO-
JIYYUJIU U3 MPoCcToro aHaiu3a 1271 sjgeMeHTa. DTOT NMpUMEp HAIVISIAHO MJIIOCTPUPYET
BO3MOXHOCTU 00MeHa MH(bOopMallueil METOI0M Tepeaadyu u3obpaxeHusi. B mpuHumme ta-
KO€ HUYTOXHO Majloe KOJMYECTBO JIEMEHTOB MOXET ObITh MepeiaHO B OYEHb Y3KOM Mo-
Jloce 4YacTOT 3a BecbMa MaJsiblil MPOMEXYTOK BPEMEHM.

Ecnu nmosnoca 4yacToT JOCTaTOYHO LIMPOKA U Mepenaya HOCUT IJIMTENbHbIA XapakTep,
KOJIMYECTBO MH(pOpMaluUu, KOTOpas MOXET ObITh IepelaHa, CYIIECTBEHHO MpPEeB30MIET
BCIO CYMMY 3HaHUIii yesoBevyecTBa. UTOOBI «IIOYYBCTBOBATh», TAaK JIM 3TO, MPUBEAEM Clie-
nyrouuii npumep. M3BecTHO, 4TO 3a BCIO MCTOPMIO YEJIOBEYECKOM KYJIbTYpbl ObLJIO Hamu-
caHo okojio 100 MIH KHMT U pykomnuceli. bynem cuurtath (yCJIOBHO), YTO CpeaHUI 00BeM
onHoil KHUTH — 10 aBTOpCKUX JUCTOB. Tak Kak B OAHOM aBTOPCKOM JIUCTE COMEPKUTCH,
10 CYLIECTBYIOIIMM cTaHaapTaM, 40 ThIC. MeYaTHbIX 3HAKOB, TO MOJHOE KOJWYECTBO Ta-
KMX 3HakKoB B 100 mutH xHUT 6yzet 40« 10”. Ecau xaxablil 3HaK KOAMPOBATh B IBOMY-
HOI cucteMe U mepeAaye MHOOpPMaLMK MPeAnociaTh CKOJIb YTOAHO OOIIMPHOE JUHIBU-
CTUYECKOE BBEAECHUE, MOJHOE YUCIO 3HAKOB JBOUYHOTO KOJa, KOTOPOE MIOJKHO ObITh
nepenaHo, 6yner mopsanka (1-2) + 10", Eciu Temepsb monoca 4acToT MepeaaroIerocst CHT-
Hajia oyaer 1000 MT'1 (4To J1eTKO JOCTHXMMO B guamnasone 21 cm), To morpedyercs 10°c
WJIK BCETO JIMIIb HEMHOTUM 0oJiee CYyTOK, YTOObI NepeaTh COAePXKaHUE BCEro, YTo KOr-
na-nmubo ObL10 HanmucaHo JoabMu! Pasymeercs, Takue ClOXHbIE TIepelayn TOJKHBI cle-
JOBaTh 3a 0oJjiee MPOCTHIMU «CHUTHAJaMU» TUIIA KapTUHKM, M300paxxeHHou Ha puc. 105.

KoneuHo, nepenaBaTth moapsia coaepxanue 100 MIH KHUT €CTh BapBapCKUil CIIocod
YCTaHOBJIEHUSI KOHTAKTOB MEX/1y MHOIJIAHETHBIMU LIMBUIU3aLMsIMU. Bce 310 MOXHO crie-

*) B nmBOMYHOI cHCTeMe KaXIOoe YMCIO TMpeacTaBIseTcss CyMMOM cremeHed 2: n=a,2" +
+ 42" + a;2® + ..., TIe g, IPUHUMAIOT 3HayeHus nubo 1, nubo 0. B mepsom ciydae craButcs
TOYKa, BO BTOpOM genaetcd mpomyck. Hampumep, uucmo 11 MOXHO TpecTaBUTh Kak
1235022+ 1.2 +2° win... HI;. puc. 105 cneBa or uM300paxeHUs KaxXIOro yucia JOTMOJHU-
TeJbHO CTABUTCS eIlle TOYKa, Kak 3TO JAedaeTcsl, Hampumep, MpH TejaerpadvpoBaHuu.
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JlaTh HecpaBHEHHO OoJice SKOHOMUYHO. HambGonee a(deKTUBHBIE METOIBI YCTAHOBICHUS
TaKWX KOHTAKTOB JIOJIKHBI pa3pabaThiBaThCsl COBMECTHBIMU YCHJIUSMU CIIEIIUATMCTOB IO
KUOepHEeTHKe, MaTeMaTUIECKOW JIOTHKE, Paar0odJIeKTPOHMKE.

BbIprcOBBIBAIOTCSI KOHTYPBI COBEPIIEHHO HOBOM Hayku. Ha3zoByT nm ee «kKocMuye-
CKOW TMHTBUCTUKOM» WIN KaK-HUOYIh WHAYe — BOMPOC BTOPOCTENEHHBIN. SICHO TOJBKO
TO, 4TO TaKas HayKa o0s3aTeIbHO OymeT pa3BHBaThCS.

Vke ceifuac mepBble IIary B 3TOM HallpaBleHUU clienanbl B Hunepnangax. Mbel nMeeM
B BUIY pa3pabGoTaHHBIN mokTopoMm DpoiigeHTaaeM MPOEKT YHUBEPCATBHOTO SI3BIKA IS
CBSI3M C MHOIJIAHETHBIMU IIUBMJIM3AIUSIMU. DTOT SI3BIK JaXe TOJYyYUT Ha3BaHUE — <«TMH-
Koc». Peub mmeT o co3maHMM YMCTO JIOTMYECKOTO S3bIKA, MOJHOCTBIO «OYHUIIEHHOTO» OT
TaKMX HEHYXHBIX HArPOMOXIECHWI, KaK BCAKOTO pola WMCKIIOYEHWS M3 MPaBWJI, CUHO-
HHUMBI U TIp. DTO YKMCTO «CEMAHTUYECKUil» A3bIK, OCBOOOXIEHHBI OT KaKOro Obl TO HHU
6bUT0 (hoHeTHYecKoro 3BydaHus. CioBa 3TOTo sI3bIKa HUKOTJIA U HHMKEM BO BcelneHHOM
MTPOU3HOCUTBLCS He OYAyT. 3aKOAMPOBAaHHBIE B KaKOW-HUOYAb cUcTeMe (HampuMep, TBOUY-
HOI, XOTSI U 3TO COBEPIIEHHO He 00s13aTeIbHO), OHU OYAYT TMepeaaBaThCcsl B KOCMOC pa-
IUOTIEPeIaTYNKOM TOAXOMSIIEH MOITHOCTH.

Jlst «<JIMHKOCa» OOJIbIIIoe 3HAUYEHWE MMeeT YeTKasd M JIOTUYECKU Oe3ympevHasi CHUCTe-
Ma KiaccM(GUKAIUKM U HyMepaluu OTACTbHBIX YacTell «KOCMUYECKOTO MOCIaHusI» — TJIaB,
maparpacdoB u T. 1. be3 3Toro mociaHue Hexerko OymeT paciudpoBaTh. Hamportus, dert-
KO€ pa3TpaHMUYEHUE OTICIBbHBIX YaCTell ero MO3BOJUT MpHU AeIU(PPOBKE JETKO Tepexo-
IUTh, CKaXXeM OT «MaTeMaTHYECKO» INTaBbl K «OMOJIOTMYECKO» MJIU ellle KaKoii-HUOYyIb,
MPEeNCTABIAONICH CIEeIMabHBIA WHTEpeC ST «KOCMMYECKOTO KOPPECTIOHACHTa».

Iepemaun «IMHKOC» MOJKHBI HaYMHATBCS C CaMbBIX 3JIEMEHTApHBIX TOHSATHI MaTe-
MaTUKA M JOTUKW. OHM JOJKHBI COCTOSATh M3 HEOOJBIIMX YacTeil - maparpadoB, Ko-
TOPBIM TIPEAIECTBYIOT 3aroJIOBKU («Iamku»). PaccMoTpuM TipuMmep BBOIHOM Iepenavu:
«Kypc — anemMeHTapHbBIN, pa3nes HayKu — MaTeMaTuKa, riaBa 1, maparpad 1. 3aroixoBok:
Psn HaTypaJbHBIX YMCEN...». YPOK COCTOUT M3 CEpUU MPOCTHIX (T. €. He KOAMPOBAHHBIX)
uMIysabcoB. CHavasa repenaeTcsl OMMH TaKOW WMITYJIbC, TIOTOM ABa W T. A. CMBICT Takou
repenavyy JOJKeH ObITh COBEPIIEHHO OYEBMIHBIM UISI KOCMMYECKUX KOPPECTIOHIEHTOB.
Cnenyromasa mepenada: «[laparpag 2. 3aromosok: Kom wymcem: - =1, - =2,

- =3..». M3 aT0i1 TIepenaun KOPPECITOHAEHT YCBOUT TIOHSITHUE <«PaBHSETCS» U 000-
3HAYeHWE COOTBETCTBYIOIIMX YMCET B CHCTEMe <«IMHKOC». YuWTaTreab MOXeT BBIPa3HTh
€CTECTBCHHOE COMHEHUe: TPaBWJIBHO JIU TOWMET TaKyio Tepenadyy KOCMUYEeCKU Koppec-
nmoHneHT? Ha Takoe coOMHeHWEe MBI OTBETMM TaK: €CIM KOPPECTIOHACHT He pasbepercs
B TaKOM YHMBEPCAJbHOM TIOCJTaHWM, HEJNb3sl IpearnojiaraTh, 4TO y HEro MOTYT OBITh
MOIIIHbIE PaIUOTENIECKOIbI AJIs MpHeMa TaKUX CUTHAJIOB... Jlaxe eclu y KOppecloHAeHTa
M OCTaHyTCSl KOe-KaKhe COMHEHWs, CJIemylomasi, TpeTbsl, 4acTb TOCIaHWsS WX YCTPaHUT:
«[laparpad 3. 3aromoBok: Cmoxenme: 1+2=3, 1+3=4, 2+ 3 =5.».

HNanee TakuM xe o0Opa3oM OyayT TiepelaHbl YPOKU <«BbIYUTAHUE», «YMHOXEHUE»,
«JIelleHre», a 3aTeM, TIOCTEIIeHHO, 0oJjiee CIIOXKHBIE pasnesibl MaTeMaTUKK (JUCITO JI, HaTy-
panbHble JorapudMbl, aiarebpa, aHamus). s 0Oy4eHUsST TEOMETPUU MOTYT OBITh IO-
JIE3HBI Tepenayrd M300paXXeHW B COYETAHWUU CO CJIOBaMU <«TMHKOCA».

Ipoiinst TakuM o06pa3oM, Kypc MaTeMaTUKHM, KOCMUYECKHUI KOPPECTIOHICHT OBNaneeT
GOJIBIIMM KOJIMYECTBOM BaXKHBIX TIOHSTUM, KaK-TO: «IIOAOOHO 3TOMY», «DOJbIIE», «MEHb-
1e», «OTJIUYHO OT», «BEpHO», «HEBEPHO», «IIPUMEPHO», «MaKCUMYM — MUHUMYM», «pac-
TeT», «yOBIBaeT» — M JTaXke TMPECIOBYTBIM «JIeTKO MOKa3aTb, 4TO...». Bce 3TU MOHSTHS,
JIOTMYECKHUI CMBICTT KOTOPBIX COBEPIIEHHO GeCcCropeH, MPUTOASITCS KOPPECTMOHIEHTY NP
rocieayomeil nemndposKe.

IMo mbican ®polineHTans, « IMHKOCOM» MOTYT OBITh TlepefaHbl U 3HAYUTEIBHO 0O-
Jiee TPYAHBIC MOHATUS «TYMaHUTAPHOTO» XapaKTepa, TaKhe KaK «TPYCOCTb», «THEB», «CO-
00pa3sUTEeIbHOCTb», «aJbTPYU3M». DTO JOCTUTAETCS pa3bITphIBAHUEM HEOOJNBIINX CLEH
MeXay BooOpaxkaeMbIMKU TiepcoHaxkamu. CriepBa Takue CHEHbl OYOyT HOCHTh TOJBKO Ma-
TeMaTHYeCKUI XapakTep.
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MMosichum 310 TpuMepoM. «Kypc — aeMeHTapHBI, 06J1acTh HayKW — IMOBEACHUE.
Tema Gecembl — CITOCOOHOCTDH K MBIIUICHUIO». YenoBek A TOBOpUT 4ejoBeKy B (0603Ha-
YUM 3TO CHUMBOJOM A-->B): cKombko Oymer 2 + 3?

B -->4: 2+3 = 5.

A -->B: BepHo.

Jlanee psiI aHAJTOTUYHBIX CIIEH. 3ateM MosBisieTcss mepcoHax C.

A -->B: ckonbko Oymer 15%15?

B -->4: 15*%15 = 220.

A -->B: HeBepHO.

A -->C: ckonpko Oymer 15%15?

C -->A: 15%15 = 225.

A -->C: BepHo. C Oonee pa3yMHBI, yeM B.

[Mocne aToil mepenaum ciemyeT psAd aHAJIOTMYHBIX CIIEH HapacTalollel TPYTIHOCTH.
PaHo maM MO3MHO KOPPECIOHAEHT TMOWMET, YTO B 3THUX Iepenavyax pedb WACT He O Mare-
MaTuke (3T0 yxXe ObLIO, 1a M MPUMepbl HAPOYUTO HAMBHEI). DTO — TeaTp, MpeACTaBICHUE.
A pa3 Tak, BO3HUKAIOT MOHITUS 3MOIIMI, YyBCTB, MOCTYIKOB.

Boblme yXe TOBOPWMJIOCH, YTO JIMHTBUCTUYECKWE Tiepenayd pasyMHO 4YepeloBaTh
¢ mepenadeil m3obpaxeHui. Takue mepenayd MOTYT colepXaTb yxXe Ooratyio HaydHYIo
uHpopmanmo (cM. puc. 87). He mpencraBnsgeT Tpyma mepemaBaTh M300paXeHUS M CXEMBI
YCTPOMCTBA PAa3TUYHBIX XXUBOTHBIX, BELIECTB, CTPYKTYpP, COMPOBOXIASA WX MOSICHEHUSIMU
Ha «iMHKoce». Tak, Hampumep, Mepuonnyeckas cucTeMa 2JIeMeHTOB MeHeneeBa MOXET
OBITh MepefaHa MPOCTHIM M300paxkeHueM (ITOCTPOEHHBIM IMo TpuHiuiy puc. 106). Tlo ocu
abCIMCC OTKJIAABIBAETCS YMCIO MPOTOHOB B SIAPE COOTBETCTBYIOUIETO 3JIEMEHTa, 1O OCH
OpIMHAT — YMCI0 HEUTpOoHOB. M3 3TOro mM306paxeHMs JIeTKO TOHSATh, CKOJBKO YCTOM-
YUBBIX M30TOMOB COOTBETCTBYET KaxaoMy oasieMeHTy. (CiemyeT TpencTaBUTh, 4YTO TPHU
moJiockl Ha puc. 106 B IeiiCTBUTENLHOCTH 00pa3yloT OMHY IOJOCY, MIYIIYIO CleBa BBEpPX
HampaBo. [IpuBeneHHast Ha puc. 106 dopma M3o6pakeHus] 0OYCIOBICHa COOOPaKEHUSIMU
9KOHOMHM MecCTa.)

He mpencTaBisioT MpUHIKUMUAIBHBIX 3aTPYIHEHUI Tiepenayn GU3MIecKux, acTpOHO-
MUYECKUX WIIM XUMUUYECKUX MTOCTOSTHHBIX. MOXHO MPUHSTH U 0OBICHUTH KOPPECTIOHACHTY
eIWHMILY JUTMHBI, HanpuMep 21 cM, ¥ yepe3 Hee BBIPA3UTh BCE JTMHEWHBIE SIVMHUIIBI;, SU-
HHIIA MacChl MOXET OBITh CBsI3aHa, HAIIPUMEpP, C MAacCOM 3JIEKTPOHA, a eMUHUIIA BPEMEHU
oTIpesieNisieTCsT U3 CKOPOCTH CBeTa M NMPUHSTOrO 3TajOHA UIMHBI. B KOHeYHOM wWTOTE Ta-
KUM CITOCOG0OM MOXHO SKOHOMHUYHO TIepelaBaTh JIIOOYI0 CKOJb YTOAHO CIOXHYIO Hayd-
HyI0 MHGOpPMAIHIO.

He cnenyer, omHako, 3aKpbIBaTh IJla3a Ha T€ TMTAHTCKWE TPYAHOCTHU, C KOTOPBIMU
MOXET CTOJIKHYThCSA TpoGsieMa IelnMbpOBKM CUTHAIOB. XOPOIIO M3BECTHO, YTO IMHUCh-
MEHHOCTh 3HAYMTEIHLHOTO KOJMYECTBA MCYE3HYBIIMX C TOBEPXHOCTU 3eMJIM IIMBMJIU3A-
LI, HECMOTPS Ha OOJIBbIITNE YCUITUST HECKOJTBKUX TTOKOJIEHUN YUEHBIX, BCE ellle He PacIliv-
dpoBaHa. A Beop co3maBaJiM 3Ty NMHMCBMEHHOCTb JIOAM, T. €. CYIIeCTBA C CHUCTEMOM
MBIIIJICHUS, C CUCTEMO OTpaXkeHUs B CBOEM CO3HAHWM BHELIHETO MMpa, BIIOJHE TOXIE-
cTBeHHOM Hameit! K ToMy ke COOTBETCTBYIOIME MMBWIM3AIMK ObIIM Ha ropasmo Goiee
HM3KOM HayyHOM M TEXHOJOTHMYECKOM YpPOBHE, YeM Hallla COBpeMeHHasl LIMBWIM3aIlus.
YTO Xe MOXHO OXHAAThb OT «KOCMMYECKOTO TOCIaHUs», COCTaBIEHHOTO XOTSI U BBICO-
KOWHTEJUIEKTYaTbHBIMM, HO COBEpIIEHHO APYTMMHU cymiectBamu? Bemb BHEIIHUWN MUp
B MX CO3HAaHWM MOXET OTpakaThCsl COBEPIIEHHO WHaye, YeM B HalleM.

BriosiHe ecTecTBEHHO MOATOMY, YTO Ha BlopakaHCKOM CUMIIO3MYMe 1O BHE3eMHBIM
IMBUJIN3AIMSAM MHOTHE BBICKAa3bIBAHUS 110 3TOMY MOBOAY HOCWJIU JOBOJIBHO IECCUMUCTH -
yecKkuii xapakrep. Tak, Harpumep, MOpPPUCOH BBICKa3aJl OMaceHue, YTO CKOPOCTh MOoJyde-
HMSI CUTHAJIOB MOXET OKa3aThCs OOJIbIIe Halllell CIOCOGHOCTM K WX MOHWMaHuIo. Jlaxe
ecm aemmdpoBKa CHUTHAJIOB He CTaHeT MpoOJeMO, MOXeT, Kak TmojaraeT MoppHCOH,
BO3HUKHYTb crieniduieckas TpyaIHOCTb. OH OLIEHUBAET BeCh 0OBEM OIbITa BCETO UYeOBE-
yectBa B 10" - 10” 6utr. Kaxk BMAMUM, 5Ta BelUYMHA Topasfo Gosblie, yeM HHPopMa-
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LIMsI, COJEepXKalllasicsi BO BCeX KOTAa-jiub0 HamUCAaHHBIX KHUTAX W PYKOMUCSX (CM. BBILIE).
ITo MHeHuI0 MoppucoHa, GoJiblllas YacTh YEJIOBEYECKOTO OIbITA HE BbhIpaXXeHa — OHA OT-
HOCUTCSl K BHYTPEHHUM TepeXUBaHUSIM OTACAbHBIX MHAUBUAYYMOB. C Opyroii CTOpOHBI,
€C/IM KOorga-HuOynb OyaeT MojyyeH KOCMHUUYECKHiA CUTHaJl UCKYCCTBEHHOIO MPOMCXOXIe-
HMSI, TO CKOPOCTb MpupocTa nHdopmauuu 6ymer okono 10"— 10" 6ur B cekyHay. Dra
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CKOpOCTb OIpPENeIUTCS HIMPUHON IOJOCHl YacTOT paauMoKaHajia, KoTopas BpSJ JU Tpe-
BeicuT 10'°—10" T Ortcroma, 3akiouyaeT MOpPPUCOH, MOTPeGYeTCsl MHOTO THICSY JIET
17151 YIBOEGHHUS oObeMa MHGOPMALIMK, KOTOPBIM pacroJjaraeT yeioBeuectBo. CienoBaTelib-
HO, TMECCUMMUCTUYECKM 3akjaovyaeT MOpPpPMCOH, MpUEM CHMTHajla OT BHE3EMHBIX IIMBU-
au3aluid, Kpome camoro ¢dakTta npueMa, HUYEro He HU3MEHUT B YeEJOBEYCCKOM
OIIBITE.

l'opazno mpoine 100aBOUYHYIO HMH(POPMALIMI0O HAKOMUTH caMUM... OQHAKO OOJbLIMH-
CTBO YYaCTHHUKOB B}OpaKaHCKOFO CUMIIO3MYMa HHUKaAK HE€ MOIJIO COIJIaCUTbCId C ITUM
cobusmoM. Hampumep, [psilk ouyeHb crnokoiiHO crnpocua y MoppucoHa: «Kak Bwl ay-
MaeTe, CKOJBKO OMT MH(pOpMaLuM coaepXuTcs B dopMyine DitnHmTeitna E = me??» Bo-
npoc [poiika momaji, 4To Ha3blBaeTCsl, B TOYKY. Beab y4eT TONbKO KOJMUYECTBaA HH-
(opMau SIBSIETCSI COBEPLIEHHO HENMpaBOMEpPHbIM (popMajibHBIM IpreMoM. i OLeHKU
MHGbOopMalud HEOOXOMMO IMOJb30BaThCsl KAKUMU-TO IPYTUMU KPUTEPUSIMU, YUUTHIBAIO-
IIMMHU HE€ TOJbKO KOJIMYECTBO, HO U KAaYC€CTBO I/lH(I)OpMaLlI/ll/l.

[To ocHOBHO# MpoOsemMe neIMPPOBKU CUTHATOB KpaliHe MecCUMUCTUYECKash TOUKa
3peHus1 Oblla BbICKa3aHa Ha BlopakaHCKOM CHMITO3MyMe COBETCKHMM pPaaMOacTPOHOMOM
b. H. ITanoBkuHBIM. OH MOIYEPKHYJ, YTO MaTepHuaJbHbIe MPEAMEThI HE SIBISIOTCS HETOC-
PEICTBEHHBIM COAepXaHWeM Halllero 3HaHus. [Ipoliecc mo3HaHUS MUMeeT Iejio ¢ obpa3amu,
B KOTOPBIX KakK OBl «CJIMBAIOTCSI» OOBEKTUBHBIE CBOMCTBA npeaMETOB U Cy61)eKTI/lBHble Xa-
PAKTEPUCTUKN MBIIIJICHUSA OTACJIbHBIX MHIWBUIAYYMOB. l'loaTomy, 3aKJIroyaeT naHOBKVlH,
JJ1s1 TOHUMAaHUS COO6[LLCHI/I$I HGO6XO,H,I/IM3. UICHTUYHOCTb MCTOPHUYECCKOIO IYTHU PA3BUTHUA
000MX «KOPpPEeCHOHACHTOB». I[loHMMaHWe COOOLIEHUS BO3MOXHO WM TPU <«IOTagKe»
0 €ro CTPYKType, WK MpU MOLIHOM KHOepHeTu4YeckoM aHaiuse. B yactHocTu, [1aHOBKUH
CUMTAET HEBO3MOXHBIM OOMEH MH(I)O])ME[LU/ICVI INpyu NMOMOIIM KOCMMHYECKHUX A3BIKOB THIIA
<«JIMHKOC».

CooOpaxeHnuss b. H. [laHoBKMHA 3ac/ly)kKMBaIOT CEPbE3HOTO paccMOTpeHus. MbI, on-
HaKo, He pasaeisieM ero neccuMusma. KoHeuHo, mpobGieMa nemimdpoBKM CUTHala OYEHb
TpyAHa. O[lHaKO [TaHOBKUH SBHO HEIOOUCHUBACT MHTECIJICKTYaJIbHbBIC BO3SMOXHOCTH I10-
JlyyaTtesieil curHana. Benb B mpuHIMIIE MOXHO OCYLIECTBUTh BEPOSTHOCTHOE MOAEIUPO-
BaHUC MbBIINIJICHUA TNepeaarolminuxX CUrHal <«KOPPECIOHACHTOB», XOTA O3TO W HEJErKa#d
3ajayva.

Kopoue roBopsi, Mbl 1oJjaraem, 4yto ObLIM Obl CUTHaJbl, TOUHEE, LMBUIM3ALUU, UX
nochUIamoIMe, a yX pacuium@poBaTh HUX CYMeIOT, KakK Obl 3TO HHU OBLIO TPYAHO...

Ha BlOpaKaHCKOM CUMITIO3UYME 11O BHE3CMHBIM LHTUBUJIU3ALUUAM JOBOJBHO OXKWBJICH-
HO 00CyXaaJcs U APYroid HeMaJOBaXHbII BOMPOC: TMOJIE3HO MJIM BPEAHO OyIeT ycTaHO-
BJIEHME KOHTAKTOB ¢ «Heboxutreaamu». [lo 9TOMY IOBOAY BbICKa3bIBaJUCh CaMbIC pa3-
HBIC NIPEATIOJIOXKEHUS. Pﬂﬂ AMCPUKAHCKHUX YYAaCTHUKOB CUMIIO3MYyMa BbICKa3aJl OIIPECAC-
JeHHble omaceHMsl. Tak, Hampumep, BMIHBIA aMepuKaHCKMU wucTopuk Mak Heiin
MoAUYepKUBaJ, 4TO Ha 3emiie cuibHas (T. €. Oojiee pa3BUTasl) KyJbTypa BCeraa TOMUHUPO-
Bajia Haj Oosiee claboil, BHE 3aBUCUMOCTM OT MOJMUTHYECKOro momyumHeHusi. OH moja-
ra€t, 4ro npu YCTaHOBJICHMU KOHTaKTa C BHE3CMHBIMU LUBUINU3ALUAMU, YPOBCHbL KO-
TOPbIX 3HAYUTCJIbHO BbIINIC HAIICro, BO3MOXHO <«YIHCTCHHC» Halemn LIUBUJIU3ALIUU,
BILJIOTh JI0 €€ PacTBOPEHHUsI B 0ojiee BHICOKOW LIMBUIM3ALUU.

BuesemHbIe IUBUJIM3AalIUKU B NIPUHLUIIC MOIYT ITOCHLJIATh l/lHC])OpMaLll/llO «pasjararo-
1Iero» xapakrepa — HampuMmep, nepeaaTb CTPYKTYPY KaKoro-HuOyab CynepraiiolureHHo-
ro npemnapara HeBl/lﬂaHHOﬁ cuiibl. Moxer 6bITb, JJIS1 BHE3EMHOU HUBUJIN3ALUN ITPUMECHC-
HUAE TaKMX IMpenapaToB — HOPMa CYIIECTBOBAaHMWS, MEXIy TeM KakK [Jisd Haled — OHO
CMEPTENbHO.

Eie pa3 nmomuepkHeM, 4To Mpexjae yeM OyaeT HajlaxXeH OXUBJICHHbI oOMeH MHMOp-
MB.LlI/lGI?I MCXKIY MHOIIAHCTHBIMU LHUBUINU3ALUAMU, TOJKHBI OBITH YCTaHOBJICHbI ooJee
IIPOCTBIC KOHTAKTBI MEXKIY HUMU. Mu1 rnoJjara€éM, HalipuMep, 4YTo AJjd CUTHAJIOB «IIPUBJIC-
YECHMU S BHUMaHUSI» JIyqyme BCEro UCII0JIb30BAaTh Ino BO3MOXHOCTHU MOLLleIIU/l
M3O0TPOMHBIU (T. €. U3JTyYyalOLM{ PABHOMEPHO BO BCE CTOPOHbBI) UCTOYHUK PAAUOU3IY-
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yeHust. [Ipu 3TOM CUTHAI JOKEH yXKe colaepXarh Ooraryio mHgpopManuio. B . 27 mbl
PAacCMOTPUM OYEHb MHTEPECHYIO MIEI0 IOCHUIKM KOCMWYECKMX CUTHAJIOB, BBICKA3aHHYIO
H. C. KapmameBbim.

BosBpaiiasicb K TEOPETUKO-BEPOSITHOCTHBIM pacueraM (hoH XOpHepa, comepKaHue
KOTOPBIX M3JIarajloch B Hauajie 3TOM [JIaBbl, MBI CUMTAEM HEOOXOAMMBIM BBICKA3aTh
OIHO KpHUTHYeCKOe 3aMeuaHue. [Ipy BceM OCTPOYMUM 3THX pacueTOB OHM MUCXOISAT U3
TEXHUYECKMX BO3MOXHOCTEI HAaIlleii COBPEMEHHOM, «3¢MHOW» UUBMIM3ALMU. Mexny Tem
HEOOXOAMMO CUMTAThCS C TeM (DaKTOM, UYTO YPOBEHb Pa3BUTUS Pa3yMHON XU3HM, IIO
KpaiiHeil Mepe Y HEKOTODPhIX MHOIUIAHETHBIX LMBUIM3ALIMIA, MOXET (M JOJKEH) OBITH Cy-
LIECTBEHHO BbIllle. [l03TOMY HeNb3s HE CUMTAThCA C TEM, YTO OLIEHKM (oH XopHepa MoO-
I'YyT OBITh CAMBIM KOPEHHBIM 00pa3oM u3MeHeHbl. UTOOBI clelaTh MPaBUIbHBIA IPOTHO3
B 9TOM HAIpaBJI€HUU, OYEHb BAXHO CYMETh BBISIBUTH CYILIECTBEHHbIE TEHICHLUM B DPa3BU-
TAM pa3yMHO#l xu3HM Ha 3emye. Ham mpeacraBisercs, 4TO MCKIIOUUTEILHO INMPOKHE
MEePCHEKTUBLl PA3BUTUS aBTOMATUKU, KUOEPHETHMKM U MOJIEKYJISPHOI OMUOJIOIMU MOTYT
KOPEHHBIM 00pa3oM M3MeHUTh oueHKu (oH XopHepa. OO0 sToM Oymer MATU pedb
B NI. 27 Halleid KHWTH.



24. O 803MOIICHOCIIU MPIIMBIX KOHIMNAKIIOE

Mechay UHOIAHECIIHBIMU UUUBSUIUBAUUANMU

B mpempiaynux riraBax Mbl pa3o06paiv HECKOIbKO MBICIMMBIX METOIOB YCTaHOBJIE-
HUS KOHTAaKTOB MEXIY WHOTUIAHETHBIMU LIMBUIM3AIUSAMU. J[OBOJBHO MOAPOOGHO OBLIM
pPAcCMOTPEHBI BOMPOCH MEX3BE3THOM pamuMoCBsI3W, ONTHYECKOW CHUTHAIM3AlUM C TIO-
MOIIBIO JTa3epOB, a TaKXe BO3MOXHOCTM TPUMEHEHMS IUISI TOM IIeJM aBTOMATHUYEeCKHMX
paKkeT-30HIOB. A MEXIy TeM OCTajics He PacCMOTPEHHBIM OIWH, €CIM MOXHO TaK BbIpa-
3UThCSA, «TPUBHATBHBIN» CIIOCOO CBSI3M — HETIOCPEACTBEHHBIE KOHTAKTHI MEXAY Pa3yMHBI-
MU OOUTATEeNSAMHM DPAa3JUYHBIX TUIAHETHHIX cHucTeM. COBEpUICHHO OYEBMIHO, YTO TaKOH
TUT YCTAHOBJICHMS KOHTAKTOB MeEXIy WHOTUIAHETHBIMU IIMBWIM3ALMSAMU TPEATNoaraeT
BO3MOXHOCTb MEX3BE3IHBIX INMEPENIETOB Pa3yMHBIX CYIIECTB Ha COOTBETCTBYIOLIMX JieTa-
TeJbHBIX arraparax.

NmMeeTcss orpoMHOe KOTMYeCTBO (DaHTACTUYECKOW M TOJyhaHTaCTUYEeCKOU JuTepa-
TYpBI, B KOTOPO TaKue MeX3BE3IHbIe IMepeseThl aCTPOHABTOB OMUCHIBAIMCH C OOJBITUM
KOJIMYECTBOM 3aXBaThIBAIOIIMX TMOAPOOHOCTE!. MeHblle BCEro HaM XOTEJIOCh OBl TOBTO-
pPATH 9T HaMBHBIE, OOJbIICH YacTblo OGaHaNbHBIE M HEPEIKO CMELIHbIe MOBECTBOBAHMS.
Ho, ¢ npyroii cTopoHbl, Hallla KHMTa OblJ1a Obl HEIOCTATOYHO TMOJHOMW, ecii Obl B Hell He
ObuTa OTpaxkeHa BO3MOXHOCTb MPSIMBIX KOHTAaKTOB MEXIY pPa3IWYHBIMH PasyMHBIMU
obuTaTeIsIMU KOcMoca.

Taxoit crmoco6 KOHTAaKTOB UMEET B MPUHIIUIIE ST TPEUMYIIECTB Tepea NIPYTruMHu, Ha-
MIpUMep OCHOBaHHBIMU Ha MOCBUIKE 3JIEKTPOMAaTHUTHBIX CUTHaNOB. [Ipexme Bcero, Mex-
3Be3HAS CBSI3b Ha 3JIEKTPOMATHUTHBIX BOJTHAX OCYLIECTBISECTCS CIMIIKOM YK MeIJEHHO.
ITo MeHbIIE Mepe HECKOJIbKO THICSY JIET TOJKHO MPOUTH, TTpeXIe YeM HalaauTcs IBYCTO-
POHHUII pa3roBOp — CpOK, pacxojiaxwupalolne Oonbimoit. Jamee, Bce-Taku Het 100%-Hoit
rapaHTUH, YTO BHIOpaHHAs AJWHA BOJHBI (Hampumep, 21 cM) SBJISETCS YHUBEPCAJIbHBIM
IUIT BCEX WHOIJIAHETHBIX IIMBUIM3AlMii KaHaioM cBsA3W. Ecam Xe OymeT pa3HoOOM
B CTaHmapTe UIMHBI BOJHBI, MEXTaJaKTH4yeckas CBSI3b OKaXeTCS MOBOJBHO 3aTPyIHU-
TenbHOM. Pasymeercst, Bce 3TM 0OOCTOSTENBCTBA HE SIBISIOTCS CKOJBKO-HUOYIL pelaro-
MM BO3pakeHUEeM IMPOTHB METOAa KOHTAKTOB C TOMONIbIO 3JeKTPOMArHUTHBIX BOJH.
Ckopee, OHM yKa3bIBalOT Ha TPYOAHOCTHM TaKoW cBsi3u. Ho m 6e3 aToro sicHO, 4To yCTaHo-
BJICHWE MEX3BE3IHOW PamvoCBsA3M — JIENO AAJeKO He MpPOCToe...

MpbI ceiiuac MpuBeneM apryMeHT B IMOJb3y METONA HEMOCPEICTBEHHBIX KOHTAKTOB
MeXIy IUBUIM3AIUSIMU, HOCSIIINN MPUHIIMMUAATbHBIN XapakTep. Jleo B TOM, YTO «3yeK-
TPOMArHUTHBI» METOA YCTAaHOBJEHMS CBSI3M MEXIy HMBWIM3ALMSAMU COBEPIIEHHO WC-
KJIIOYaeT JBa TMIAa KOHTAKTOB: a) KOHTAKTHI MEXIY TEXHOJOTMYECKH DPa3BUTBHIMU M TeX-
HOJIOTUYECKM HEPa3BUTBLIMU IIMBUIU3AIMUSIMU, 0) OOMEH MaTepUaNbHBIMU TIpeAMeraMu
MEXIy pa3TuYHBIMA WHOIUTAHETHBIMM LMBWIM3anMAMU *). KOHTaKTBHl THUMa a) MOTYT
MPEICTABIATh OOJBINON TO3HABATEAbHBIM MHTEpEC IJIsI BBICOKOPA3BUTHIX ITMBUIM3AIINMN.
Crenyert elie yyecTh, YTO BO3MOXHAs TJIUTEIBLHOCTh «IOTEXHUYECKOW» CTaIuU Yy MHOTHUX
IMBUJIN3AIUNA MOXET ObITh BecbMa 3HAYUTETbHOU. [103TOMY KONMYECTBO IMBMIM3AIMI
TAKOTO THMIIa MOXET HAMHOTO MPEBOCXOIUTH KOJUYESCTBO TEXHUUYECKU PA3BUTHIX LIMBUIH-
3anuit. [ToTpeOHOCTh B KOHTaKTaxX TUIa 6) MOXET BO3HUKHYTh, HAIIPUMEp, MOCIe YCTaHO-
BJICHUS MEXIY BBICOKOPA3BUTBIMU IIMBUIM3ALMSIMKU 3JIEKTPOMArHUTHOTO KaHajla CBS3H.
Jlasee OUeBUAHO, YTO KOHTAKTHI THIA a) MOTYT OBITh HEPa3pHIBHO CBA3aHbI C KOHTAKTOM
tina 0).

*) BripouyeM, mmeeTcss MPUHLIUNNATIbHAS BO3MOXHOCTb MepenaTh 1Mo Pagno caMylo MCYepIIbl-
BAIOIIYI0 MH(MOPMAIIMIO O MaTepHAIbHOM TMpEAMeTe JI000# CKOIb YroAHO BBICOKOM CTEMEHM Opra-
HM3alMK (HAalpuMep, O PasyMHOM cymiecTBe). Ha ocHoBe 3Toif MH(pOPMANMK MHOIJIAHETHAs LUBH-
JM3alMs U3 CBOMX MaTepHalbHBIX PECYPCOB CMOXET M3TOTOBUTH TaKOM TpPEmMeT.
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TakuM 006pa3oM, Yy BBICOKOPa3BUTHIX LIMBUJIN3ALMI Ge3yCIOBHO BO3HUKHET IOTPeO-
HOCTb B YCTAHOBJICHUU HEMOCPEICTBEHHBIX KOHTAKTOB CO CBOMMM «OpAThsIMU IO Pa3yMy».
OcylIecTBIAThL TaKWMe KOHTAaKThl MOTYT JIMOO KUBBIE CYyIIeCTBa, JUOO aBTOMAaTUYECKUE
KnOepHeTUYeCKKe YCTpoiicTBa. B mpuHIMIIe, OMHAKO, HEJIb3sT IPOBECTU PE3KYIO TPaHUILY
MEXIy OOOMMH 3THUMU CIyJasiMU.

IIpoGiieMa ycTaHOBJIEHUS MPSIMbBIX KOHTAKTOB €CTh, MpeXIe BCero, mpobieMa ocy-
IIECTBJICHUS] MEX3BE3THBIX TMEpeIeTOB. YXe JaBHO M3BECTHAa ONHA 3aMedaTesibHasl Oco-
OEHHOCTb TaKWX TepeNeToB. Ecam cKOpOCTh IBMKEHUsI JeTaTeJbHOTO armapara JocTa-
TOYHO OJIM3Ka K CKOPOCTH CBETa ¢, BpeMs ISl «IacCaXUpoOB» BTOTO allfapara Teuer
3aMEeTHO MeIUIeHHee 110 CPaBHEHMIO ¢ TeYeHHEeM BPeMEHM Ha OCTaBJIEHHON UMU TLIaHETe.
MBI 31ech He OyneM MOSICHATH 3TOT OOIIEU3BECTHBINM BHIBOJ TEOPUU OTHOCHUTEIBHOCTH.
TakuM 00pa3oM, JIsS TacCakUpoB JIeTaTeIbHOTO ammnapaTra OTKPbIBAE€TCS MPUHIIMITUATb-
Hasi BO3MOXHOCTh COBEPIIUTh IMepeieT Ha OTPOMHBIE PACCTOSTHUS, WCUYMCIISAEMbIE COTHSI-
MM M ThICIYaMU CBETOBBIX JIeT, WM OCTaTbCSI MPU BTOM B 3KUBBIX, TOJHKO HEMHOTO
MOCTapeB.

IMosicHUM cKa3aHHOE Ha KOHKPETHBIX MpuMepax. [1ycTh JeTaTeNbHBIA ammapat ABH-
KEeTCs € TIOCTOSTHHBIM YCKOPEHWEM a W 3aTeM Ha TMOJIYTU IO LIEJH ToJieTa HavyHEeT TOp-
MO3UThCS ¢ TeM Xe yckopeHrueM. Ha ocHoBanum pacuetoB [lemreka u 3eHrepa, omyo/u-
KOBaHHBIX COOTBETCTBEHHO B 1956 m 1957 rr., CaraH maeT cienylollee BbIpaxkKeHHE s
BpeMeHHU TIojieTa t, OTCUMTAHHOTO <«II0 YacaM» IacCakMpoB JIeTaTeJbHOTrO armapaTa:

2(') y fia as
= - | arcch — ),
a 2¢2

rae S — IJTMHA MeX3Be3IHOM Tpacchl, ch — runepOooJnYecKuii KOCUHYC. BeruncieHus mo-
Ka3bIBaIOT, YTO MPU TAKOM XapakTepe TojieTa U Mpu a=g (YCKOPEHHEe CUIIbI TSKECTH 3e-
MJIM) Hall ammapaT IOJETUT M0 OJIUKAWIINX 3Be3l 32 HECKOJBKO JIET, IO raJaKTHYeCKO-
ro sapa, yIaJeHHOTo OT Hac Ha paccTosHue okoso 30 ThiC. CBETOBBIX JieT,— 3a 21 rom,
a oo OMMXKaiIuxX TaJlakTUK (HampuMmep, O0 TyMaHHOCTH AHAapoMmenbl) — 3a 28 jer (1o
yacaM €ro maccaxupos!). 3amMeTMM, 4TO a MOXeT ObITb paBHO 2g W Jaxe 3g — ycKope-
HUE, «IIPUBBIYHOE» IJISI pa3yMHBIX oOUTaTeNiel OOJIBIINX TIaHeT (€C/M TaKOBbIE, KOHEYHO,
ecTb). B aTux ciydvasix 3HaueHHWe ¢ MOXET OBbITh YMEHbBIIEHO TMOYTU B ABa pasa. C apy-
TOii CTOpOHBI, TIOKa JieTaTeNIbHBIN armapaTr COBEpIIMT CBOM TOJeT B 00a KOHIA, Ha Tula-
HeTe, KOTOPYI0 MOKWHYJIM KOCMOHABTHI, TIPOiIeT BpeMs, ropa3ao Goibliee, yeM t. DTo
BpeMsI IPUOIM3UTETLHO PAaBHO YIBOSHHOMY PAcCTOSHUIO IO LeJU TOJIeTa, BhIpaXKeHHO-
MYy B CBETOBBIX Tomax (BpeMs pa3roHa JO PEIATUBUCTCKOW CKOPOCTU TIPU JBVXEHUU
C TMOCTOSTHHBIM YCKOPEeHUEM d OYyIEeT 0OKOJIO OTHOTO rofa — 3HaueHue, M1 «IaJbHUX pei-
COB» HMUYTOXHO Majoe). Hampumep, Mo KaJeHIapio «MaTepMHCKON» IJIaHEThl MPOMIeT
CBBIIIE 3 MJIH JIeT, T0Ka AacCTPOHABTHI COBEpIIAT TOJET K TYMAHHOCTH AHIPOMEIbI
1 00paTHO, a 0 CKOIUIEHMS TaJlaKTUK B co3Be3nuu Bosoc BepoHMKM — HECKOIBKO COT
MUJUTMOHOB JieT. [Ipy mosietax Ha JOCTATOYHO OOJbBIIME (HApUMep, TpaHCTaJTaKTH4e-
CKHE) pacCTOSTHUS (popMysa IJis ¢ HEMHOTO YIPOINAETCS M TPUHHUMAET BUI

2c as’
= -—ll‘l )
a [ )

otkyzma mpu S =2-10°° cM (paccTostHME IO CKOIUICHHMS TalakKTHK B Bonocax BepoHmku)
t = 38 ner.

HeonHokpaTHO yKa3bIBajOCh, YTO IOJET C IMOYTH CBETOBOI CKOPOCTBIO COIPSIKEH
C UCKJIIOUUTEIbHBIMU TPYAHOCTIMU. Tak Kak yCKOpPeHUE U 3aMeJIcHUE PaKeThl TPeOYIOT
OIPOMHBIX PECYPCOB 3HEPIrUH, creluduuecKue TPYAHOCTH, KOTOpPbIE MPU 3TOM BO3HU-
KaloT, BpSA M JaXe B IMPUHLIMIIE MPEOdOIuMbl. JleJJo B TOM, UTO IpPU CKOJbKO-HUOYIb
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MPUEMJIEMOM OTHOLIEHNU TIOJHOW HavyaJbHOW Macchl pakeThl (0bo3HauuM ee uepes M)
K Macce, OCTaBILECs Mocie BhITOpaHus ropiodero (M;), cKOpocTb pakeThl TOCIE BBITO-
paHus roprouero (V) cocraBUT JUIIL Mallyl0 4acTb CKOPOCTH cBeTa (C). DTo Oymer MMeETb
MECTO Jaxe, Torma, KOraa B KayecTBE MCTOYHMKA OSHEPTUU OYIYyT WMCIMOJb30BaThCS
sIMepHBIE PeakIuy Kak pacmana (ypaH), TaK ¥ CMHTe3a (TepMosiiepHasi peakuus). B camom
nenie, HaMuWIIeM OCHOBHYIO (OpPMYJYy TEOpUM DPEAKTHMBHOTO IBUXKECHUS

1% : M;

W “(MG)‘
rne W— cxopocTb BbIOpoca paboyero BelecTBa pakeThl. MaKCcHMalbHO BO3MOXHAas Be-
nuuuHa W nipu ypaHoBoit peakiuu 0ynet okoso 13000 km/c. Inst TepMosiiepHOil peakuuu
WHemHoro Gonbiie. CremoBaTelbHO, JJIS TOTO YTOOBI CKOPOCTh PaKeThl IMOC]E BBITOpa-
HUS Topioyero V Obl1a mopsiika CKOPOCTH CBeTa ¢, Halo, 4ToObl M, OBUIO B COTHM MMJI-
JMOHOB pa3 Oonblue, yeM M,, 4To siBHO Hempuemiemo. OTcioma MOXHO CIEnaTb BBIBOZ,
YTO TOJBKO (OTOHHAS pakeTa (ecnu Obl, KOHEUHO, € yAaJoCh KOrna-HuOyIb MOCTPOUTD),
IUIST KOTOpoit W= ¢, MOXeT 00ecneuynTb MEX3BE3MHBIM MOJET CO CKOPOCThIO, TOCTATOUHO
OMM3KOM K CKOpocTM cBerta. [IpM 3TOM, ONHAaKO, BO3HMKAIOT HOBBIE TPYIHOCTH.

N3 Teopun peaKTMBHOTO IBUXEHUS CIAEIYET, YTO YCKOPEHUE PAKEThl b OIpemesseTcs
MpocToii  hopMysIoit
2P

b——,,
H.

rne P — oTHolIeHWe MOLIHOCTH IBUTATeei pakeThl K ee MOJHOM Macce. B cmydae do-
TOHHOHM pakeThl 3Ta (hopMysa TMPUHMMAET ellle Ooyiee MPOCTOM BUI

¢ ]

e

(.
N3 atoit hopMybl cpady Xe cemayeT, 4TO €CIM MBI XOTHM, 4YTOOBI YCKOPEHHWE PaKeThl
b paBHSUIOCH TIPUBBIYHOM IJISI HAC BENMYMHE 36MHOTO YCKOpEHMs g, HYXHO, 4ToObl P =3
MIH Bt/r. Dra BenuumHa SBASETCS YyOOBHUIIHO OOJbIIONH. YTOOBI IMOYYBCTBOBATh, YTO
9TO Takoe, MpUBEIeM MpHUMED.

CoBpeMeHHast aMepuKaHCKas TOIBONHAs JOAKA C aTOMHBIM JBUTATeJeM MOII-
Hocteio B 15 muH Br mmeer Bec 800 T. CrnemomatennpHo, miasg Hee P =0,02 Br/r. Bto
B 150 MaIH pa3 MeHbIIe TOW «yAEJbHOW MOIIHOCTH», KOTOpas TpeOyeTcs IJisl TOro,
YTOOBI Hallla TUTIOTeTUYeCKask (GOTOHHAs pakeTa IBUTajach ¢ yckopeHueM b = g. Ecim 6Ob
IUIST  TAKOTO  MEX3BE3THOro Kopabist ObUl  TMOCTPOSH  JIBUTATENb  MOIIHOCTBHIO
B 15 muH BT (4TO moCTaTOYHO ANl YAOBAETBOPEHUS MOTPEOHOCTH B DHEPrUM HEOOJb-
1IOTO TOpona), OH Becwa OBl ...5 rpamMMmoB! 3aMeTHMM, YTO B 3TOT BeC BXOIAT (B claydae
nBuratenss (OTOHHOM paKeThl) Macca TOpIOYero, Macca THUTaHTCKUX pedaekTopoB (Heoo-
XOMUMBIX JUIsI obecriedeHusT paboThl (HOTOHHOW paKeThl) W Macca ammapaTyphl.

N3 atoro pacuera ¢ JOCTAaTOYHON OYEBUAHOCTHIO CIIEAYET, YTO TPYAHOCTH «KOJIHMUE-
CTBEHHOTO» XapaKTepa HacTOJIbKO BEJIMKH, YTO SIBHO TepepacTaroT B KaueCTBeHHbIe. Ecim
MBI TIOMBITAEMCSI CKOJbKO-HUOYIb 3HAYMTENbHO YMEHBIIUTH P, TMpomopumoHaIbHO
YMEHBIINTCS YCKOPeHHWE b M pakeTa YXe He CMOXeT 3a IMpHUEeMIeMOe BpeMsl TOCTUTHYTb
PENATUBUCTCKOM CKOPOCTH.

TakuM oOpa3oM, BONpeKU MHEHUIO MucaTeeii-haHTacToB, MeX3Be3nHbIe (HOTOHHBIC
paKeThl, IBWXYIINECS C PEIITUBUCTCKOM CKOPOCTHIO, BEPOSITHEE BCETO, HUKOTAA He OYIyT
noctpoeHbl. Kaxmoii amoxe CBOWCTBEHHO MepeolleHUBaTh CBOM TEXHUYECKHE BO3MOXKHO-
cti. BermomHuM B 3T0# cBs3M, uyTo B XIX cTOnMeTMM cepbe3HO OOCYXIAMMCh IPOEKTHI II0-
nera Ha JIyHY... ¢ TIOMOIIbIO TTapoBOro ABuratess. Ele paHbllle HEKOTOpbIe MUCATENH-
(aHTacTBl HafesIMCh COBEPIIMTh TaKOe IMyTeIleCTBUE ... Ha BO3AYIIHOM Imape. B Hamm
ITHU MBI SIBJIIEMCS CBUIETEISIMU SIBHOM TIEPEOIIEHKH BO3MOXHOCTEH peaKTUBHOM TeXHUKH.
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Dra TexHMKa SIBISIETCS MIOEaJbHOW IIpM IIOJeTaX Ha MEXIUIAHETHBIE PpaCCTOSHUS
U IpU TpsaayleM npeobpaszoBaHuu COJHEUHOU CHUCTEMBI deaoBekoM (cM. Ii1. 26). Bonee
TOr0, PaKeThl MOTLYT OBITh MOIIHBIM CPEIACTBOM IMOCTEIEeHHO W 3KCIAaHCUU IIMBUIM-
3allMy OT OJHOM MJaHETHOM CUCTEMBI K APYroi, HaXOAsdlIeics B HEMOCPEACTBEHHOM 01~
3octi. B m1. 22 MBI yXe paccMaTpuBaJIM TaKylo0 BO3MOXHOCTb B CBSI3U C IPOeKTOM bpaii-
cyanmna. CyliecTBeHHO, OIHAKO, 4YTO TIpU TaKoW <«dKcmaHcuu» (uim  «auddys3un»)
LYMBWIN3aLUMU ABUXEHHUE PaKeT OyIeT MPOMCXOAUTh C HEPEISITUBUCTCKON cKopocThlo. Ho
JUIST HEMOCPEACTBEHHOTO KOHTAaKTa MEXIy pa3yMHBIMU CyIIeCTBaMH, pa3facJeHHbIMU
MEX3BE3THBIMU PACCTOSTHUSAMM (@ IJISI 3TOTO HYXHBI (DOTOHHEBIE pPaKeThl, ABVXKYIIHMECS
C PEJSITUBUCTCKOM CKOPOCTbIO), pEakKTHBHAsl TEXHUWKA WH3-3a YKA3aHHBIX BBIIIE TPYIHO-
CTeil, MO-BUAMMOMY, HENPUIOAHA.

HNmMeetcs, onHaKo, NpUHIUMIIMAIbHAS BO3MOXHOCTb COBEPILIEHHO ITO-HOBOMY MOION-
T K Ipo0JieMe MEeX3BE3IHbIX M TPaHCraJaKTUYECKUX MEPEJeTOB C MOYTHU CBETOBBIMU
CKOpocTsIMH. B mocienHue roasl 3Ty HOBYIO MIEI0 BBIABUTAJN P aBTOPOB, HO Haubolee
MOJIHOE PACCMOTpeHME MNpUHAIeXUT broccapy. Peub maeT o BO3MOXHOCTHM HCHOJb30Ba-
HMSI MEX3BE3OHON Cpelbl, C OJHON CTOPOHBI, KaK TEPMOSIEPHOr0 TOpPIHOYEro, ¢ Apy-
roil — Kak pabodero BelllecTBa pakeThl. TaK KaK MEX3BE3OHBI Ia3 COCTOMT IIPEUMYIIE-
CTBEHHO U3 BOIOPOJAa, Ha pakKeTe MHOJDKHO OBITh YCTAaHOBJICHO TEePMOSIEpHOE
YCTPOICTBO, CUHTE3UpYylolllee U3 smep Bomopoxa sapa aciitepus. CoOpyKeHHIO TaKOTo
YCTPOMCTBAa He IPEMITCTBYeT HU OOVH M3 M3BECTHBIX 3aKOHOB (u3uKu. IloaTromMy MOXHO
nojiaraTb, 4TO KOrJa-HUOyIb TaKOW TEPMOSIAEPHBIM peakTop OyAeT MOCTPOEH.

OCO0EHHOCTh TaKOTrO JIETATEJILHOIO aIllapaTa pPEaKTMBHOIO JEWCTBHSI COCTOUT
B TOM, YTO IOBEPXHOCTb, Uepe3 KOTOPYI MOJIKEH BCAChIBATbCS MEX3BE3IHBINM Ta3, M0J-
XKHa OBITh OYeHb 00JIbLION. PacueTsl MOKa3bIBAaIOT, YTO «IIOBEPXHOCTHAS IJIOTHOCTb» pa-
KEThl 3TOr0 TWMa AOoMkHa ObiTb 10° r/cM’ mpu yclaoBMM, YTO B OKPYXKAIOLIEM Ipo-
cTpaHCTBE B 1 cM’ UMeeTcsl ONUH aToM Boiopoia. B obuieM ciyyae IOBEpXHOCTHAd
IJIOTHOCTb pakeThl OOpPAaTHO MPOMOpPLUOHAIbHA KOHLEHTPALMM MEX3BE3JHOTO rasa n .
Ecnu macca paketel paBHa, Hampumep, 100 T, an, = 1 cM”, MOBEPXHOCTDb, 4EPe3 KOTO-
pYIO NOJDKEH BCachlBaTbCd MeEX3Be3AHbI ra3, pasHa 10° cM’. DTo o3HauaeT, uTo pa-
IUyC TaKOil IIOBEPXHOCTU HOJKeH OHTh okomo 700 kM. B MeraragaktuyeckKoMm IIpo-
CTpaHCTBE, Irae n, <= 10° cM™, «pamuyc BcacblBaHUSI» HOJLKEH OBITb €llle B COTHU pa3
ooisbiie. KoHeuyHo, 3T0 Gosblnas TpyAHOCTh. Ho KTO ke MOXET IMMOPYYUTHCS, YTO B IIEpPC-
MEKTUBE HECKOJbKUX CTOJETUI (a MOXeT OBITb, WM OBICTpee) 3Ta TPYAHOCTb He OymeT
npeopojieHa?

Ecimm xorma-HMOymb 3TOT cHoco® IMepeABUKEHUsS B KOCMOCE OyIeT OCBOEH, HAllld TIO-
TOMKH CTaHYT CBHUIETEISIMM YIMBUTEIBHOIO «BO3BpaTa» MPUHIIAIIOB KOCMMYECKOTO IIO-
JjleTa OT pakeThl K... caMoJIeTy, IS MoJieTa KOTOPOro, Kak M3BECTHO, HEOOXoauMa MaTe-
puaibHas cpena.

Hmeetcs eme onHa pyHIaMeHTaIbHasI TPYAHOCTh, BOZHUKAOIIAS IIPU ABMXKCHUU Jie-
TaTeJIbHOTO allllapara C IIOYTU CBETOBOM CKOpOCTBIO. CTOJIKHOBEHME TAaKOIO alllapara
C MEX3Be3JHbIMM aTOMaMM M OCOOEHHO NbUIMHKAMU MOXET HMETb T'yOUTEJIbHbIE IIO-
CJIeACTBUS IJIs 3KUIaxa 3Be3gosieTa. B camom gene, MakCUMajibHasi CKOPOCTh PaKEThl
MpU €€ MoJjeTe MO OMMWCAHHOW BhILIE MporpaMme, Kak MOKa3blBalOT BBIYMCIECHUS, OydeT

paBHa
aSoNT 2 A
=1 i—(1+?) :

Ecmu, Hanpumep, S = 30 ThIC. CBETOBBIX JIeT (YTO COOTBETCTBYET PACCTOSHHUIO IO SIApa
lanakTiku), TO v OTIIMYAETCS OT ¢ TOJBKO Ha ONHY MWJUIMOHHYIO 4acTh TpolieHTa. [Tpu
TaKOW CKOPOCTH KaXKIbIii CTOJTKHYBIIMICS ¢ paKeTOM aTOM MeX3BE3IHOTO Bomopojaa 0y-
JeT TofobeH YacTHle KOCMUuecKux Jydeil ¢ sHeprueit 10° 3B. Eciu B MeX3Be3IHOM
NpocTpaHCcTBe Ha | cM’ MPUXOAUTCS OJWH aTOM BOAOPOAA, TO TOTOK 3HEprMu B (hopMe
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KOCMMYECKHX JIydeil uepe3 TIepeqHIon MOBEPXHOCTb pakeTsl OymeT 3-107" 3B/cM’ wm
2-10"" apr/em’.

BT0, KOHEYHO, YyTOBUIIHAS BEJIMYMHA. YPOBEHb T'yOMTENbHOM XECTKOW paauaiuu
OyneT Tpu Takoi GOMOApAMPOBKE HEMOMYCTMMO BBICOK HaXxe MpH IojieTax K OJauxKaii-
MM 3Be3naM. Bpsia v 3KpaHWpOBKa ammapara KakuM Obl TO HU OBIJIO BEIIECTBOM Oy-
net 3GeKTUBHOM, 0COOEHHO €ClM YYecTb OYeHb Majioe 3HaYeHHe OTHOLICHUS TMOJIe3HOM
Macchl K Macce TOTJIMBA B Cliydae PakeT «OOBIYHOTO» THMIA W TPOTOPIIMOHATLHOCTD TIO0-
BEPXHOCTH BCACBIBAHMSI MEX3BE3THOM cpembl Macce JIeTaTeJbHOTO armmapata — B clydae
pakeThl, WCTIONB3YIOIIEH M ABUKEHUS MEX3BE3THYIO cpeny. MBI He paccMOTpeNH TIo-
CJIE[ICTBUSl CTOJKHOBEHMI C TBUIEBBIMUA YacTUILIAMU MEX3BE3IHOW Cpelbl, KOTOphIe MpHU
TaKUX CKOPOCTSIX MOTYT OBITh MPOCTO KaTacTpoDUUeCKUMH.

Bce xe mepeuMcieHHbIE TPYIHOCTM HE NAlOT OCHOBAHMMU CieNaTh BBIBON (KakK 3TO
caenan ¢hoH XOpHep), YTO OCYIIECTBICHNE MEK3BE3IHBIX TOJIETOB C MOYTH CBETOBOM CKO-
POCTHIO HEBO3MOXHO Jaxe B Oiuxainive cToneTsi. Benb mepcrekTHBa MmoJjieTa yesoBeKa
Ha ammapare Tsokenaee Bo3ayxa emie 100 meT Ha3an Kasajach COBEPUICHHO HesACHOU. OTBIT
Pa3BUTHS HAYKW U TEXHUKU YYUT HAc, YTO, €CIIM €CTh HEKOTOpas OOIeCTBEHHAs MOTpeo-
HOCTh B M300PETEHWM, OCYHIECTBJIEHMIO KOTOPOTO TMPUHIIMIBI HayKW HE MPersITCTBYIOT,
OHO 00s13aTeTbHO PaHO WJIM TIO3IHO OYyIeT clelaHo. A TEMITBl pa3BUTHUSA HAyKW U TeXHU-
KU PacTyT M3 HEeCATUIETUS B HECATUIIETHE.

Vke B Hallu OHU TIOSIBJISIOTCS HEKOTOPBIC WIEeH, TMO3BOJSIONINE B MPUHIIMIIE Tpe-
ONOJIETh TPYAHOCTH, CTOSAIIME Tepel MeX3Be3IHBIMU TojieTaMu. Hampumep, MOXHO
MPEICTaBUTh, YTO «BCTPEUHBIC» MEX3BE3MHBIE aTOMbI OyIyT MOHM30BATHCS C TOMOIIBIO
HEKOTOpPOTO arperaTta, CTOAINIEro Ha OOPTY pakeThl, Mocjie 4ero MOHW30BaHHBIE YaCTHUIIBI
OynyT OTKJIOHATBCA B CTOPOHY CHJIBHBIM MarHUTHBIM TIOJIEM.

Takum o0pazoM, TPUHLUITMATIBHBIX BO3PaKeHUIN MPOTUB BO3MOXHOCTH IMOJIETOB Jie-
TaTeJNbHBIX aNnapaToB PEaKTUBHOTO AEHCTBMSI CO CKOPOCTBIO, OJM3KON K CKOPOCTHU CBe-
Ta, He cymecTByeT. Koib CKOpo 3TO Tak, MbI, paccMaTpuBas Bce BapuMaHTBl YCTAHOBJIE-
HUSA KOHTAKTOB MEXIy WHOIJIAHETHBIMM LMBWIM3ALUSIMHU, HE MOXEM WMCKIIOYUTh
BO3MOXHOCTH TPSIMBIX KOHTAaKTOB MYTeM MeEX3BE3IHBIX MEPEJECTOB Ha CIEIMATbHBIX Jie-
TaTeIbHBIX armaparax.

IIpy 3TOM BO3HMKAeT BOJHYIOIIMA BOMPOC: He TOcellatach JM Halla TI1aHeTa
B mpouuioM (He 00s3aTeNbHO BecbMa OTHAJCHHOM) WHOIUIAHETHBIMU acTpOHABTaMU?

BT0 — KJIACCUYECKMI CIOXeT (haHTaCTMUECKUX MPOM3BEICHMI MHOTUX aBTOPOB, Ha-
yuHasg ot I'epbepra Yamica m konuass CranucinaBoMm Jlemom. M. M. ArpecTty nmpuHamie-
KUT 3aciayra MOCTAaHOBKM 3TOW MpoO6JIeMbl Ha HAyYHYIO OCHOBY.

OcHoBHas unes M. M. Arpecra, copmynupoBaHHas uM B 1959 r., cocTouT B cie-
nytomieM. [IpenmnonoxkuM, YTo WHOTUTAHETHBIE aCTPOHABTHI HEKOTHA MOCETHJIM Hamry 3e-
MJTI0O W BCTPETWJIMCH C JIIOABMM. B 3TOM ciyyae cTOJb HEOOBIKHOBEHHOE COOBITHE MOJ-
JKHO OBIJIO HATH CBOE OTpaxkeHue B JeTeHIax U Mudax. Jag NMpuMUTHBHBIX aOOpUTEHOB
3eMau acTpOHABTHI JODKHBI OBLUTHM TPENCTABISATHCS KaK CYIIECTBA OOKECTBEHHOM TpH-
pOnbI, HaleleHHbIE CBEPXBbECTECTBEHHBIM MoryiiecTBoM. Ocoboe 3HaueHWe B TaKMX MHU-
(ax moykHO OBIIO OTBOAMTHCS HebecaM, OTKYAa TPUJIETENM 3TU 3arafouyHble CyIIecTBa
M Kyla OHUW TOTOM, TI0 BCEil BEPOSTHOCTH, «BO3HECIUCH». DTH «HEOOXUTEIU» B TIPUHIIM-
e MOTJIM 00ydYaTh 3eMJISTH TMOJIE3HBIM ISl HUX peMeciaM M Jaxe OCHOBaM HayK, 4To
TakXe MOJIKHO OBUIO HAWTW OTpaXeHWe B JieTeHIaX W Mudax.

Cama moctaHoBKa Bompoca M. M. ArpectoM HaMm TpENCTaBIsSeTCS BIOJHE pa3yM-
HOM W 3aciHyXHWBalollei THIaTeJbHOTO aHamu3a. XOpONIO WM3BECTHO, YTO MWGBI U Jie-
TeHIbI, POXAABIINECS y HAPOJOB, €llle He 3HABIIMX IMMCbMEHHOCTH, MMEIOT GOJIBIIYIO HC-
TOPUYECKYI0 IIEHHOCTb. Tak, WCropusl HEe WMEBHIMX ITMCbMEHHOCTM HapomoB YepHoit
AbpUKM TOKOJOHMATBLHOTO TIEpUOAa Ceiiyac pecTaBpUPYETCS B 3HAYMTENIbHOU CTereH!
Mo uX (OJBKIOPY, OCHOBOM KOTOPOTO CIYXaT JIETeHAB U MHOBI.

Kapn Caran nmpuBes B 3TOil CBSI3M BechbMa JIOOOMBITHHIN Mpumep. B 1786 r. 3Hame-
HUTHIM (QpaHIy3cKMil MoperaBarenb Jlamepy3 TMoceTWs WHIAEHIIEB ceBepo-3amaaHoi
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AMmepuku. CIycTsl CToJieTME aHajau3 JereHa U Mu@oB 00 3TOM IOCEIIeHUU MO3BOJIMII
¢ OOJIBIION TOYHOCTHIO BOCCTAaHOBUTHL Jaxke BHEIIHUN BuA Kopabjell Jlamepysa. Oror
MpUMep BIIOJHE a[eKBaTeH, TaK KakK MepBOOBITHBIMU HAapOAaMU MEpBbIE MOCELICHUS] UX
eBponeillaMi BOCIIPUHUMAINCh MPUMEPHO TaK Xe, KaK eciu Obl ¢ Hebec CIyCTUINCh
actpoHaBThl. Ha kaHBY (akTOB M3 MOKOJEHUS B MOKOJEHUE HAHU3bIBAETCS LieMb OoJjiee
unm MeHee (haHTACTUYECKMX BBIMBICIOB, HO OCHOBa BCE Xe OCTaeTcs, TeM Oojiee uTo
U (aHTacTMYECKME HACIOEHUS Ha MCTUHHBIA paccka3 MPOUCXOIAT MO OMpeaeSeHHbIM
NpaBuiaM, MO-BUIMMOMY, U3BECTHBIM 3THOTpaUUYECKUM U JUHTBUCTUUYECKUM HayKaM.

M. M. Arpect cMeI0 CUMTaeT, YTO COBOKYITHOCTb MHOTHUX YAMBHUTEIbHBIX COOBITHUIA,
omnucaHHbIX B bubinu, nMeer B KauecTBe CBOEH MEPBOOCHOBHI MOCeIIeHre 3eMIU UHOTLIa-
HETHBIMU acTpoHaBTaMu. Tak, HampuMmep, OOCTOsATeNbCTBA paspylieHus ropoaoB Como-
Ma u ['oMoppsl BecbMa HAlIOMUHAIOT SAE€PHBIA B3PbIB B ONMMCAHUW MaJOKYJbTYPHBIX Ha-
omonareneit... Bcsikoro poma «Bo3HeceHusT Ha Hebeca» kuTeledl 3emiau (Hampumep,
BosHeceHre EHoxa) MoxXHO, 1o Arpecty, OOBSCHUTb B3SITHEM acTpOHABTaMM («aHresja-
MM») KOTro-HUOYIb U3 XuTeaei 3emin Ha 60PT KOCMMYECKOro Kopaoss. Takux BO3MOX-
HOCTell MHTepIipeTaluu Oubieiickux jereHn M. M. ArpecT HpuBOIUT AOBOJLHO OO0Jb-
110€ KOJIMYECTBO.

PasBuBas cBou umaeu, M. M. Arpect B Hopsiike MOCTAaHOBKHM BOIIpOCAa BBIABUIAET Ta-
Kyl0 TUIIOTE3y: HEe MOTYT JIM T€ WU WUHble MaMSITHUKU MaTepUaJlbHOU KyJbTYpbI IMPO-
IIJIOTO OBITh CBA3aHHBIMU C «BU3UTOM» WMHOIUIAHETHBIX KOCMOHaBTOB? B 3T0il uacTtu, on-
Hako, BeIcKa3biBaHus M. M. Arpecra 1o MeHblieil Mepe ciopHbl. Hampumep, u3BecTHBIM
coBeTckuM XypHanuctoM [. H. OcTpoymMoBbIM ObLIO J0Ka3aHO, 4YTO IIPECIOBYTOIO
«CTaJBHOTO Tapajulesienuiena», IKoobl XpaHsIIEerocs B My3ee 3aibliOypra, HUKOTJa He
CyLIECTBOBAJIO B NpUpoAe. 3HAMEHWTAasl CTajlbHas HepxaBelollash KojoHHa B WHouu
SIBJISIETCS BBINAIOIIMMCS TOCTUXKEHUEM IMOPOLIKOBOW METaJUlypruu OPEBHOCTM U HUKAK
He CBsSI3aHa C KOCMMYECKMMHU mpuuieabuaMu... HakoHel, HajgenaBliee MHOTO LIyMa M30-
OpaxkeHre «MapCUaHCKoro Oora» B ckadaHape Ha (peckax caxapCKMX CKajl IpeacTaBiIseT
co0o0il n3o0paxkeHue yeaoBeka B pUTyadbHON MacKe U OanaxoHe. BooOliie BOKpPYr Takux
BOMPOCOB IIMpOKas Tpecca Kak B Hallleid cTpaHe, TaKk U 3a pYyOeXOM CIMILKOM 4YacTo
MOAHUMAET CEHCALMOHHYIO IIYMUXY. DTO, KOHEYHO, BIIOJIHE €CTECTBEHHO, €CIM Y4YeCTh
OIPOMHBIN MHTEpEC K MpobjeMaM BHE3eMHOM pa3yMHOU XHM3HM CO CTOPOHBLI CaMBIX IIH-
POKHUX CJI0OeB HaceJeHMs. TeM 0oJibliie OCTOPOXXKHOCTU TpeOyeTCsl MpY aHaau3e MOSIBISIO-
LIMXCS MHOTIA B TMeYaTu COOOILUEHUMI O pasiM4HbIX YAUBUTEIbHBIX HaXOJdKaXx.

IToxa eiie HU OIMH MaTepUaATbHBII MAMITHUK KYJbTYPbl MPOUUIBIX BEKOB HE MOXET
C KaKOM-TO CTENEeHbIO JOCTOBEPHOCTH CBSI3bIBATHCS C MBICISIIUMU MpPUIIEIbLIAMUA U3
KocMoca. JTo, KOHEYHO, HE O3HAyaeT, YTO BCSKWE TMOMBbITKM HAUTU Takue MaMsTHUKU
B3JOPHBI U aHTUHAy4YHbl. HyXHO TONBKO C OOJBLION KPUTUYHOCTHIO OTHOCUTBCS K UC-
cleAyeMOMy MaTepualy M BCeraa MOMHUTb CTapylo, MYAPYIO KUTAWCKYIO MOCIOBULLY, KO-
Topasl yxe IpuBoauiach B i 17..

BosBpamasice Kk KoHuenuuu M. M. Arpecta 0 BO3MOXHOCTM B MHUdax M JiereHaax
pa3JIMYHBIX BpEMEeH HAWTU yKa3aHUs Ha MPWIET UHOIUIAHETHBIX KOCMOHABTOB, Mbl ellle
pa3 XOTUM MOAYEPKHYTb, YTO OHA BECbMa MHTEPECHA U 3aCJyXMBAET BCSIUYECKOTO BHUMA-
HUsl. OYeHb U3SIIHONM HaM MpeACTaBseTCS TaKXe MbICIb Arpecrta, 4TO MHOIJIAHETHBIE
aCTPOHABThl MOTJIM OCTAaBUTb MaTepHUalIbHbIE CJiellbl CBOETO IMOCEUIeHUs Ha... 00paTHOM
cropoHe JlyHbl. B caMoM nese, IOTMYHO IOMYCTUTh, YTO OHW OMAaCaIUCh OCTaBISITh Ta-
KMe «3asiBOYHBIE» CTOJOBI Ha 3emJie, TaK KaK HU3KMUIA YpOBEHb LIMBUJIM3AIUU abopure-
HOB Hallleil MJIaHeTbl ¢ HECOMHEHHOCTBIO MPUBEJ Obl K UX Pa3pylUIeHUIO U PACXUIICHUIO...
OHM MOIJIM PACCUUTBIBATh, YTO KOTJa YEJOBEYECTBO OCBOUT OOPATHYI CTOPOHY JIyHBI,
OHO TEeM CaMbIM BBIIEPXKUT 3K3aMEH Ha IIpaBO Ha3blBaTb ceds pa3yMHbIM U LUBU-
JIM30BAHHBIM...

B 1962 r. rumorte3y, aHOJOTHYHYIO MpPEAIOXEHHON Arpectom, Bbickaszan Carad.
IIpexnae Bcero, CaraH HaXOJUT YAaCTOTY HEMOCPEACTBEHHBIX KOHTAKTOB MEXIY MHOILIA-
HETHBIMU UuBUAU3alUIMU. OH MCXOAUT U3 CBOUX JAOBOJBHO MPOU3BOJBHBIX OLEHOK
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KOJIMYECTBA TaKUX LMUBUIM3ALMN B Haueil 3Be3nHOM cucreMe. COIJIACHO €ro OLEHKaM,
B aaKkTHKe OTHOBPEMEHHO CYIIECTBYeT 0KOJIo 10° TEXHUYECKM Pa3BUTHIX UBUIM3AIMIL.
Bpsin 1 crout moapoOHO aHANM3MPOBATH BCE IPEANOCHUIKM, KOTOpBIE JIETIX B OCHOBY
TaKOM OLEHKM. YKaXeM TOJbKO, UTO BPEMS CYIECTBOBAHUA TEXHUYECKU Pa3BUTON LIMBU-
nu3anuy (a 5TOM BeJIMYMHE, OUEBUIHO, MIPOMOPLIMOHAIBHO MMOJTHOE KOJIMYECTBO TAKUX LIM-
Bunu3anuil) y CaraHa npuHuMaetcs nopsiaka 107 1eT, 4To, HOXanyil, SBISETCS CIULIKOM
ONTUMUCTUYECKOM OLeHKOM. [IpuHMUMAETCs, YTO 3TH UMBUIN3AIUU TNIAHOMEPHO, 0€3 «Iy-
OJIMPOBAaHUS» UCCIEAYIOT KocMoc. Ecim Kaxnaas Takasi LHUBUIU3ALUs €XErOAHO (MMeeTcs
B BUIY «3€MHOI» rof) IOCHUIAET OAMH MEX3BE3AHBI KOpaldib IS MOJOOHBIX HCCIENO-
BaHUI (Takoe JONYIIeHUEe, KOHEUYHO, COBEPIIEHHO MPOU3BOJILHOE), TO CPEAHUIT MHTEPBAJ
MEXIYy J[ABYMSI IIOCIEI0BATENbHBIMU <«IIOCELUICHUSIMU» OKPECTHOCTEH KaKOW-HHOYIb
«0OBIYHOIl» 3Be3Ibl, KAaK IOKA3blBaeT IIPOCTOil pacueT, GymeT paseH 10° jer.

CpeaHuil MHTEpPBaJl BpeMEHU MEXAY MOCEIIeHUSIMHU MJIaHETHBIX CUCTEM, Ha KOTOPBIX
MMeEETCsI pa3yMHas XU3Hb (a TaKue MOCEIIeHUsI, eCTECTBEHHO, OYAYT B CBSI3HU C UX 0CO0O0M
MEePCIEKTUBHOCTLIO 00Jice YacThIMM), MOXHO B paMKaX MCXOAHBIX IIPEINOIOXEHUI
MPUHATh PaBHBIM HECKOJIbKMM ThICSYaM JET.

CnenoBaTebHO, UMEETCS OTJAMUYHASL OT HYJISI BEPOSTHOCThb, YTO Ha 3eMJje TaKue I0-
CelIeHUS MOIJIU OBITh B MUCTOpUUECKYI0 3rmoxy. [lomo6Ho Arpecty, CaraH cocpenoTodn-
BaeT CBOE BHUMAaHUE Ha pa3IMUHBIX JlereHaax u Mudax. W3 Bcex nereHa u MuchoB OH BbI-
Jensger MYyMEPUICKUI 310C, B KOTOPOM IMOBECTBYETCSI O CUCTEMATUUYECKOM IOSIBIEHUU
B Bomax Ilepcuackoro 3ajauBa YAMBUTEIbHBIX CYIIECTB, 00yYaBIIMX A0OPUTEHOB OCHOBAM
HayK U pemecell. Bo3MOXHO, YTO 3TU COOBITUS MPOMCXOAMIN BOJNM3M APEBHEMIIETO IIIy-
MEPHUICKOro ropoja DpuAy B IEPBOIl IMOJOBMHE YETBEPTOrO THICSYENETHUs] OO0 Hallei
apbl. BooOuie, cormacHo CaraHy, MpeACTaBsieTCd IIOPa3UTEAbHBIM ITOYTH CKauKoO-
00pa3HbIi Mepexo MyMepPUMCKOM KyIbTYPhl OT HOJTUX ThiCA4eJIeTUl BapBapCTBa U 3a-
CTOSI K TBIIIHOMY pPaclBETY T'OPOAOB, IMOCTPOCHUIO CIOXHOW MPPUTalMOHHONA CHCTEMBI
U pacLBETY HayK, B YaCTHOCTH aCTPOHOMUM U MaTEMaTUKH.

Ha nam B3rsa rumorte3nl Arpecta m CaraHa B UX «KOHKPETHOM» O(OPMIICHUM He
MpOTUBOpEYaT APYr ApYry. bubieiickue jereHabl, KakK H3BECTHO, MMEIOT OOCTATOYHO
pa3BeTBIIEHHbIE BaBWJIOHCKKME KOpPHU. Henb3s MCKIIOUKUTH, YTO TEKCThI bubmauum u Muds
BaBwiioHa SABJISAIOTCS OTIOJOCKAMM OZHMX M TeX Xe coObTuil. KoHe4yHO, HM THUIIOTE3a
Arpecta, HM BapuaHT ee, pa3BuTbiii CaraHoM, IIOKa HE HUMEIOT [JOCTATOYHO CEPhE3HBIX
HAayYHBIX OCHOBaHWUI1. TeM He MeHee OHU IPEACTaBISIOT OOJBLION MHTEPEC U 3aCTYXKU-
BalOT BHUMaHUS.

JI1000MBITHO, 4TO, eciM BepuTh oueHkaMm CaraHa ([0 HallleMy MHEHUIO, IOBTO-
psieM — TPOM3BOJIBHBIM), B CPaBHUTEJIbHO OJIM3KOM OYIyIIEM MOXHO OXHUAATh OYepes-
HOTO IpujeTa Ha 3eMJII0 MHOIUIAHETHBIX aCTPOHABTOB... DTU acCTPOHABTHI OYAyT BeChbMa
VAUBIEHBI TEMHU <«CIBUTaMU», KOTOPbIE IPOU3OILIMA Y 3€MHON LMUBUIM3ALUM «3a OT-
yeTHble 5500 7eT»...

Hy, a eciu roBopuTh Cepbe3HO, TO COBpEMEHHas HayKa HE pacIiojiaraeT HU O -
HUM (pakToOM, YKa3blBAaOIIMM Ha BO3MOXHOE IOCELIEHUWE MHOIUIAHETSHAMU 3eMJIH.
Mexay TeM HMMeeTCs OIPOMHBINA MOTOK «CBUIETEILCTB OUYEBMILEB» O HAOMIONEHUSIX He-
KHUX <«HEOIMO3HAHHBIX JieTaloliuX 06bekToB» («HJIO»), monayd4uBIIMX pacrIpoCTpaHEHHOE
Ha3BaHME «IETAIOIIMX TapelaoK». Bo Bcex ciiyyasix, OJHAKO, KOTAa B3TU «HAOIIOACHUS»
MOJABEprajii CEephbe3HOMY HAyYHOMY aHalu3y, OHU HaXOMAUJIU BIIOJTHE €CTECTBEHHOE
oObsicHeHue. B Haie BpeMsi B aTMocdepe M B OJMXHEM KOCMOCE IPOBOIUTCSI OYEHb
MHOTO BCSIYECKMX DKCIIEPUMEHTOB, COIPOBOXAAEMBIX ONTUYECKUMU SIBICHUSIMU, U He-
UCKYILIeHHbIE HAOIIOAATEIN, K TOMY X€ SBISIOLIMECS XEepTBAMU MacCOBOTO ICHX03a, 3a-
YACTYyI0 MPMHUMAIOT 3TO 3a IMPOSBIECHUS JEATEIbHOCTH KOCMMYECKUX IIPUILEIbLEB.



25. Bameuarusr o memnax u xaparKmepe
MEXHONOSUUHECKOSO PA3ZEUINUSL

yenroeseuvecmea

[Ipexne yeM OCTAaHOBUTBHCS Ha yBIEKAaTeJNbHOW MpobjaeMe TPSAYIIEro TepeycTpoii-
cTBa uvejoBeyecTBOM CoOJHEYHOU cUCTeMbl (a MOXeT ObITh, M Oojiee yaajeHHBIX o00Ja-
creit ['anakTukm), 11e71ecoo0pa3HO XOTs Obl BKpaTile OOCYIUTb TeMITbl Pa3BUTUS YeslOBe-
YyecTBa M TPOAHAIM3MPOBATH TEPCIEKTUBb HAa CPaBHUTENbHO OJIM3KOoe Oymylee.

Ipexne Bcero, Kak OBICTPO YBEAMYMBAJIOCh HAceJeHME HaAllledl TIJAHEThl 3a TMOCHel-
Hue ctonetusi? Bocronb3yemcsi JTaHHBIMU, MOKa3bIBAIOIIMMM AMHAMMKY pOCTa Hapomo-
HaceJleHUs] 3€MHOTO Ilapa, KOTOpbie MpuBeAeHbl B XypHane «KommyHuct» Ne 3 3a
1964 T.

DTu naHHble oxBaThiBaloT niepuo ¢ 1000 r. H. 3. MBI TIpeacTaBUM 3TU JaHHbIE B BU-
ne rpaduka, KOTopblil puBeneH Ha puc. 107 (Mo BepTUKANbHON OCH MPUHSIT JIoTapupMu-
yeckmii MacimTab). Ha atoM rpacduke HaHeceHa TakXe Todka, coorBercTBylomas 2000 r.
H. 3., Korga HaceileHue 3emuu, o gaHHeiM IOHECKO, mpeBbicuT 6 MIpo 4ellOBEK.

IMpuBenennas Ha puc. 107 xpuBasg BecbMa NpumeuarteibHa. [Ipexne Bcero, oHa He
MOXeET OBITh IpeiacTaBieHa sKcroHeHToil N = N ¢*. B macmrabe puc. 107 skcrmoHeHTa
BbITJISIieNIa Obl Kak TpsiMasl JIMHUS, 4ero 3aBeoMo HeT. Jlydile Bcero KpuBasi pocTa Ha-
poloHaceneHus 3eMIM MOXeT OBbITh IpeNcTaBlieHa TUMepOOTMYeCKUM 3aKOHOM:

ﬂOKaSaTeJ’IBCTBOM 9TOro YTBEPXKICHUA ABJACTCA JTHUHC MHas 3aBUCUMOCTb 06paTHOﬁ
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Puc. 107, PocT HACEAEHUA 3EMHOIO LIAPA 34 NOCACTHION ThICHYY Puc. 108. [dokasatenscTso runepbo-

AT JIHYMECKOIo XapakTepa 3akoHa YBCan-

YEHHA HUPOIOHACCISHHA Zeman

N BenuuuHbl oT BpeMeHH (puc. 108). Touku Ha 3TOil KpWBOI (BepHee, MPSIMOIi) MPOIOpP-
UVOHANBHBI 3HAYEHUSM [y~ [, TIONYICHHBIM IS Pa3HBIX nmat (BedwuuHbl |/N MoxHO TI0-
Iy4uTh U3 KpuBoil Ha puc. 107). Y3 puc. 108 ¢ GONbIIOH TOYHOCTBHIO ITOJYJYaeTCsS BEJH-
yyHa [y = 2030 4 5 ner.Ecnu Obl pocT HaceleHUs CIef0Bal IMIEPOOJIMYECKOMY 3aKOHY
u panbiie, To okoio 2030 r. HaceneHWe 3eMHOro Imapa cTaio Obl OECKOHEUYHO
OonbmuM. DTOT BBIBOM, OYEBUAHO, aOCypieH, YTO clielyeT XOTsS Obl M3 TOro, YTO
B 2000 r. HaceleHue 3emid OyIeT «BCEro JHUIIb» 6,2 MIPH U, B CHIY OrPaHUYEHHOCTH
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OMOJTOTHYECKUX BO3MOXHOCTEMH YECJIOBCKaA, 4€pE3 30 jeT mocie 3TOr0 OHO HMKAaK He MO-
XET CTaTh OECKOHEYHO OOJBIINM...

Kakoii xe orcioma CIeayeT BeIBON? TONBKO OOMH: B TeUeHME OJMXKAUIINX HECKOJIb-
KMX JIECITUJETAN caM 3aKOH pocTta HApOAOHACCICHUA HOJIXKEH MPECTEPNETh paaluKaJIbHBIC
U3MCHCHUA.

EcTtecTBeHHBIM 3aKOHOM YBCINYCHUA HApPpOAOHACCICHUA ABIACTCA OKCIIOHCH-
uuanbHbeIi 3akoH. [locmemHuii noayya€Tcdad M3 MpPOCTOro yCioOBHA, YTO €XETOIHBI npu-
POCT HAPOAOHACCICHUA MPONMOPLUHUOHAJICH BEJIMYNHE HAPOJOHACECICHUA. MaremaTuyecku
9TO 3aIIMIIETCA Tak:

dN/dt = aN.

HpiHemrHuit runep6oiyecKuii 3aKOH YBEJTUUEHUS HApOIOHACEIeHUS BCETo 3¢ MHOTO 11apa
(KOTOpBIif IeHCTBYET IO KpaifHell Mepe HEeCKOJIbKO COT JIeT) OO0YCIOBIEH HE CTOJBKO OHO-
JIOTUYECKUMHU, CKOJIBKO COMaNbHBIMU (hakTopaMu. COTrJIaCHO 3TOMY 3aKOHY, €XETrOJIHbII
MPUPOCT HApOAOHACENEHUS OMpeeNseTcss ypaBHEHUEM

dN/dt = I:“N‘1 ;

IMpeonones conmanbHble KPU3UCHI, YETOBEYESCTBO MOXKET 00€CIIEUUTh «HOPMaTbHBI»
9KCITOHEHIIMAIbHBIM POCT HAPOMOHACENCHMSI, pa3YMHBIM 00pa3oM 1MOof00paB BEIUUNHY a.
IMpu Takom 3akoHe KaTacTpoduUIecKOoe TepeHaceleHue (ciemyiouiee U3 rumnepbo-
JMYECKOTO 3aKOHA) YeJIOBEeUECTBY YrpoXaTh HUKorna He Oymer. Ha puc. 107 myHkTupHas
JUHUS M300paxaeT XapakTep YBeJWYeHWS HapojoHAaceleHWs 3eMiIu B OymdyIieM.

Bo3HuKaeT 0OCHOBHOI BOTIPOC: OTepexXaeT JIM pa3BUTUE MPOU3BOIUTEIbHBIX CUI Ye-
JIOBEUECTBA POCT HAPOMOHACEJCHUMS WM OTCTaeT OT Hero? XopoIMM WMHIEKCOM Tpo-
M3BOIUTEIbHBIX CUJI YeJIOBeYeCTBAa SIBJISETCS TPOU3BOACTBO 3Hepruu Bcex BumoB. Co-
OTBETCTBYIOIIME NaHHbIEe, OoxBaThiBalouue nepuoa ot kKoHua XVIII B. mo Hamux nHei,
comepxarcs, Hampumep, B KHure Poyza «®usuMka miaa3Mbl M yIpaBiseMble TepMO-
smepHble peakuun». OKa3bIBaeTCs, YTO POCT TMPOM3BOACTBA IHEPTUHU 33 3TO BpeMsl OYeHb
XOpOIO cJie0Bal 3KCMOHEHIMAIbHOMY 3aKOHY, KOTOPBIM TIpeACTaBIeH Ha TOM Xe
puc. 107. B macmTabe 3TOro prcyHkKa TOAMYHOE MPOU3BOACTBO YHEPTUM Ha AYINY Hace-
JIEHWSI 3eMHOTO Ilapa ompeneiseTcs pa3HOCThI0 KPHUBBIX POCTa MPOU3BOJACTBA 3HEP-
MM ¥ pocTa HapojoHaceJeHWs. Mbl BUAMM, YTO 3Ta Pa3HOCTb, BILJIOTH IO HACTOSIIETO
BpeMeHM pociaa. 3aMeTWM, OJHAaKO, YTO B OydayllemM, W TPUTOM JTOBOJHHO
OJM3KOM, CUTyalMsl MOXET paauKalbHO M3MEHUTbCS K Xyauemy (cM. Hike). Criemyer
MOTYEPKHYTh, YTO YBEIMYCHUE HAcEJEeHUs BCETO 3¢MHOTO IIapa B TeYeHUE TOCISTHEro
neproaa OTpeNessyioch B OCHOBHOM pa3BUBAIONIMMUCS CTpaHAMU.

Konb ckopo yenoBe4ecTBO TpeonojieeT HBIHEIIHUN KPU3KMC, BBI3BAHHBIH HAaTUIUEM
Ha Halleil TIaHeTe NBYX aHTarOHUCTMUYECKMX CHCTEM — COllMaiuM3Ma M KaluTaau3ma,
eIMHCTBEHHBIM (DaKTOPOM, TIMMUTUPYIOIIMM HEYKITOHHBIM 9KCTTOHEHIIMANbHBIM POCT TIPO-
M3BOIUTETBHBIX CHJT O0INEeCTBa, OyIeT OTrpaHMYEHHOCTb MaTepUalbHBIX PECYypcoB, KOTO-
pas obycioBieHa KOHEYHBIMM (XOTS M OTHOCHUTEJBHO OONBIIMMM) pa3MepaMu Hailen
TUIaHEeTHI, a TakXke KaTtacTpoduveckoe 3arpssHeHue Oxpyxawomieil cpeabl. To, 4TO 3TH
(akTOpBl MOTYT CTaTh CYIIECTBEHHBIMHU JTOBOJBHO CKOPO, MBI MOKaXeM Ha CIeAyloIieM
MPOCTOM  TIpUMeEpE.

B Hamm mHM YENOBEYECTBO €XETOMHO TPOU3BOAMT BSHEPTHI0, COOTBETCTBYIONIYIO
MPOU3BOACTBY ~5 MIpPA T aHTpanuTa. EXeceKyHIHOe MPOM3BOACTBO COCTABISIET OKOJO
6 « 10" spr, mpudyeM kaxmasie 20 JNeT 3Ta BeIMYMHA yIBAMBAETCS (CM. COOTBETCTBYIOIIYIO
KpuBywoo Ha puc. 107). Dta TeHAEHUMS TOBOJBHO YCTOMYMBA M IEPXKUTCSA yxXe oKojo 200
netr. TIpm takux temmax 4epe3 200 JeT MPOM3BOACTBO IHEPTMM BHIPACTET B THICSAYY pa3
u mocturHer 3 ¢ 107 spr/c. BromHe BeposITHO, 4TO 3TO HACTYIIUT AaXe PaHBIIE, TAK KaK
pecypehl YT U HeTH CpaBHUTETbHO HEBEJIWKM M B OJMMKAWIIMe NECATUIETUS CIeayeT
OXUIATh PEBOJIOLMU B DHEPTeTHKE, CBSI3AHHOW C MAcCCOBBIM ITPOM3BOACTBOM SIIEPHOI
sHeprun. 3 * 107 3pr/c cocTaBnsoT yxe okono | % TOTOKAa CONHEUHON 3HEPruu, He-
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NpepbiBHO Najaawieil Ha 3emimo. JanbHeiilee yBeJMuyeHUE TPOU3BOACTBA SHEPTUU C He-
M30EXHOCThIO TOBJIEUET 3a CO0Oil M3MEHEHHWE TEeTUIOBOro peXuma 3eMJIM, YTO MOXET
MIPUBECTH K BeCbMa HETTPUSATHBIM MOCIENCTBUSM. Pasymeercsi, 10 3TOr0 HaYHETCS HIMPO-
KO€ UCITOJIb30BaHUE COJTHEUHOI SHEPTHUM, HO 3MECh €CTh MPEeI: BEepOsITHEE BCETro, MOX-
HO OymeT Wcronb3oBaTh He Oojee | % OT Bcero moToka sHepruu uanydeHuss CoNHIA.

He moanexuT COMHEHUIO, YTO HEOTPAaHUUYEHHO PACTYIIMHA TEXHOJOTMYECKUN MOTeH-
1Maj pa3BUBAIOIIETOCS OOIIECTBA 3a CPABHUTEIbHO KOPOTKOE BpeMs JOJIKEH BCTYMUTh
B MPOTUBOPEYME C OTPAHUYEHHOCThIO €CTECTBEHHBIX PeCypcoB 3eMJIU. YXe B Halle Bpe-
Ms1 Bce Oosblliee W Oojiblliee BHUMaHUE YIAENSETCS YrpoXalolleMy HapylIeHWIO paBHOBE-
CHsl MEXIy 4YeJ0OBEeYeCTBOM M OKpYXallleil ero 3KoJoruyeckoii cpemoil — 6uocdepoii.
[MpoGnema 3arpsi3HeHUs aTMOCcGhepbl, MUPOBOTO OKeaHa M BHYTPEHHUX BOIOEMOB, MOYBHI
W pacTeHWii CTAaHOBUTCSl BecbMa OCTPOi. BecKOHTpobHOE CTUXMITHOE pa3BUTUE TTPOU3BO-
IUTETbHBIX CUJI MOXET TNMPUBECTH YEJIOBEYECTBO K KaTtacTpode (CM. HUXKe).

Ecnu npencraButh cebe HekMit BooOpaxkaeMblii KOCMUUYECKM Kopabyb, 3KUIMaX KO-
TOPOTO yJIeTeNl B JAaJeKU 3BE3IHBIA peiic, paCCYUTAHHBIA HA MHOTHUE TOIbI, TO KaXJbli
MOMMET, YTO YJIEHBI 3TOr0 3KMIAaXa JOJKHBI C BeJuvaiineil 6epekIMBOCTbI0O U OJaropa-
3yMHUEM OTHOCUTBHCS K CBOMM KpailHe OTpaHMUYEHHBIM pecypcaM KHUCIopojaa, MUTaHUS,
torauBa U np. Co3HaHUE MBICASIIUX JIOACH MOJKHO Bce OoJibllie M OONble MPOHUKATh-
cs MBICJIBIO, YTO Hama 3eMyiss — OYeHb OOJIbIION KOCMHMUYECKU Kopabyib, KOTOPHIA MOYTH
MATh MUJUTMAPIOB JIET MyTELIeCTBYET B TJYOMHAX KpaiiHe «HETOCTETPUMMHOMN» ISl XU3-
HU BceneHHOM. DTOT «KOCMMYECKUiI KOpabiab» BechbMa YyIOOHO BBIIIE] Ha CTAallMOHApP-
HYI0, TOYTHU KPYTOBYIO OPOUTY BOKPYT YCTOMYMBO M3JIYYalOLIEro XeJTOTo KapJauKa U Uc-
MOJb3yeT ero 3Hepruto... Ho kak Obl HM OBIIM BEJIUKU PECYpChl 3TOTO OTPOMHOTO
KOCMUYECKOTO KOpabisi — OHM BCce Xe orpaHuMueHbl. M ero skumax (T. €. MbI, 3eMJISTHE)
JTOJIKHBI 00 3TOM TMOCTOSSHHO TOMHMUTD.

A MexXny TeM, MOo-BUAMMOMY, YXe ceiiuac GECKOHTPOJIbHOE pa3BUTHE MPOM3BOAU-
TEJbHBIX CWJ TMPUBEIO K psAy HEoOpaTUMBIX M BeChbMa HETMPUSTHBIX MOCHEACTBUIl. MbI
He OyJIeM rOBOPUTH 3/IECh O BHIMMUPAHUM OIPOMHOIO KOJUYECTBAa BUIOB XXMUBOTHBIX, MHO-
rMe U3 KOTOPBIX SIBJISIIOTCSI BaXXKHBIMU 3BEHBSMU B 3KOJOIMUYECKOW 1eNu, BBHIKOBAHHOM
[Mpupomoit 3a MuUIMApAbl JeT ecTecTBeHHOTo orOopa. OOpaTMM TOJBKO BHUMaHUE Ha
OJTHO HEMaJIoBaXXHOE OOCTOSITEILCTBO. MBI YK€ YITOMSIHYJM, YTO OCHOBHBIM «ITOCTaBIIM-
KOM» CBOOOZHOTO KUcIopoaa B atMocdepy 3emiau sBaseTcs MiaaHKTOH. [lo KpaiiHeil me-
pe HEeCKOJIbKO JeCSTKOB TMPOIEHTOB KUCJIOpoaa IMOCTaBiseTcsl B aTMocdepy Halei ra-
HeThl OJarogaps XU3HeAesITeJIbHOCTU pacTeHUI B Tpomuveckux Jecax. Ceituac, B KOHIIE
XX cToneTusi, B CBSI3U C XMITHMYECKON BHIPYOKOI MPaKTUUYECKHU CBEIEHBI TPOTIMYECKUE Jie-
ca Abpuku n KOxHoit Azuu. OHM ocTanuch TOJBKO B OacceiiHe AMa30OHKM M, TOXOXeE,
yepe3 HECKOJbKO AECSITHJIETUH OyayT M TaM YHWUYTOXEHbI. 3HAUMT, Oe3ayMHasl NesiTelTb-
HOCTb 3KHMIaxa KOCMMYECKOro KopabJjsi, Ha3biBaeMoOTro <«3eMiisl», YyXe Terepb MpuBesa
K HapylUIeHWIO0 KUCJIOPOMHOro OajaHca aTMochepshl.

[MpuBenem npyroit mpumep. Kak yxe ymoMuHamoch BbIlIE, ceYac €XErogaHo N00bI-
BaeTCsl TOIJIMBO, COOTBETCTBYIOIEE MPUMEPHO 5 MJPI TOHH KaMEHHOTO yris. DTO TO-
MJMBO CXWTaeTcs, T. €. COeAMHsETCS ¢ aTMochepHBIM KUCIopoaoM. B pesynabrate mony-
yaeTcs YIIEKUCBbIN ra3 Tulloc aHeprus, Kotopas u yrunusupyercs. CrempoBaTelbHO, 3TOT
BapBapcKuii croco0 TMOJyuYeHUs] IHEPTUU COMPOBOXIAETCS U3BSITUEM M3 3eMHON aTMOC-
depsl okono 20 MUIIMAapAOB TOHH KHCJIOpOAA eXeIHEBHO. MHOro au 3T0 MM Mano?
YT0OBl OTBETUTH HA 3TOT BOMPOC, OLEHUM IOJHOE KOJMYECTBO KUCJIOPOAA B 3EMHOW ar-
Mocdepe. DTO oueHb JIeTKO caefatb. Ham KakabiM KBaapaTHBIM CAHTUMETPOM 3eMHOI
noBepxHocTU uMeeTcss okKojio 200 r kucioponma. Tak Kak MOBEPXHOCTh 3eMHOTO Illapa
npubaM3UTeNBHO paBHa 500 MuAMoHOB KM® uan 5-10" cM’, monHoe KOMUYecTBO KUCIO-
poza B 3eMHoOil atmMocdepe okono 107 r mau 10° T. DTo 03HAuaeT, YTO A4 <«IIOAAEPKA-
HUs» TOpeHMsST NOOBIBAaeMOro Ha 3emjie TOIJIMBAa 3eMHOM aTtMmocdepsl xBaTuT Ha 50000
ser. [ToquepkHeM, 4To Ha 3emiie NEUCTBYIOT U PYTUe €CTECTBEHHbIC TPUYMHU, TTPUBO/ISI-
1Me K CBSA3BIBAHUIO CBOOOJHOTO Kucioponaa ee aTMochepsl. Kak oka3biBaeTcsl, CXUTaHUE
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TOIUIMBA CeHYac COCTaBJISIeT HECKOJbKO IMPOILEHTOB OT IEHCTBUS €CTECTBEHHBIX (DaKTO-
POB, IPUBOASIIMX K CBSI3bIBAHUWIO KMCJIOPOAA 3eMHOI aTMocdepsl. B urore cymiectBeH-
Has 4acThb KHMCJIOPOAa CBSIXKETCS 4Yepe3 HECKOJbKO ThICSY JIeT. TOMbKO XU3HEeAesITeb-
HOCTb PacTEeHUI HEMPEPHIBHO MOMOJHAET 3Ty YOBUIb KHMcIopona M3 atMocdepsl. M BoT
HepasyMHOE BMEINATEeIbCTBO JIIOAEH B 3TOT MWIIMOHAMU JIET YCTOSIBIIMMCS KHCIIO-
POMHBIN GamaHC 3eMJIM TPUBETO K TOMY, YTO OH HapyIaeTcs KakK Obl «C IBYX KOHIIOB»:
YHUUTOXAs Jieca, Mbl YMEHBIIMIN «ITOCTaBKy» KUCIOpoaa B aTMocdepy 1Mo KpaiiHe# Me-
pe Ha 10%, a cXurast ero ¢ TOIUIMBOM, YBEJIWYMWJIM CKOPOCTh €r0 yXoma U3 aTtMochepbl
Ha HeCKOJIbKO TpolieHTOoB. Ecim 6b B atMocdepe Kuciopona ObUIO CpaBHUTEJNBHO He-
MHOTO — TIOCJIEICTBUS CKa3alauch ObI 04eHb ckopo. Ho Tak Kak Kuciopona B 3eMHOI ar-
Mocdepe 3armaceHo 04eHb MHOTO — TOCIEACTBUS CKaXyTCs TOJbKO Yepe3 HeCKOJIbKO Thi-
CsY JIET — XapaKTepHOe BpeMsl YCTAaHOBJIEHUS AMHAMHUUYECKOTO PaBHOBECUs KHCIOpoOIa
B atMocdepe. Yepe3 3TOT MPOMEXYTOK BpeMeHM, Giaromapst HesTebHOCTH JIOAel 3a
MoCJIeIHNE HECKOJIBKO AeCITUIECTUI, PABHOBECHOE KOJUYECTBO KUCIOpOIa B 3¢eMHOM aT-
Mocdepe YMEHbBIIUTCS IpuMepHOo Ha 15—20%.

Ho Benp ceityac TeMm HOOBIYM MCKOMAEMOTO TOPIOYETO M €r0 CXUTAaHUS TPOdOJI-
xaetT pactu! Ecnu Tak Oymer mpomoikaThes, TO Yepe3 COTHIO JIET NoObIYa yIiasg U HedTH
YBEJIUYUTCS B HECKOJBKO AECATKOB pa3. A 3TO MpUBEIET K KaTacTpOPUIECKOMY YMEHb-
IIEHUIO KMCIOopoaa B 3eMHOM aTMocdepe 3a KaKue-HUOYIb HECKOJNBKO COT JIeT! 3aMeTHM,
YTO MUPOBBIX PECYpCcOB YIJid M HedTH, OCOOCHHO ellle He pa3BeJaHHBIX, BIIOJHE HOCTa-
TOYHO ISl 3TOTO CaMOYOMICTBEHHOTO Hejia: He 3abymeM, 4TO KaMEHHBIN Yrojb — 3TO
oniBIIMEe pacTeHMs! Takas «IesITeNbHOCTb», C IO3BOJICHMS CKa3aTh, <«Pa3yMHBIX» Cy-
IIECTB TMPUBOIUT K HEIPEPHIBHOMY YBEJMYEHMUIO conepxkaHust yraekuciaoro raza C0,,
YTO, MOMMMO APYTUX BPEIHBIX MOCIEICTBUIA, Pe3KO HapyllaeT TeIIoBOi OataHc 3emiu,
0 YeM peyb yXe IIa paHblle.

IMpusenem tenepsb aApyroi npumep. HemaBHO ObLIO 0OpaiieHO cepbe3HOe BHUMAHME
Ha yrpo3y pa3pylieHus1 030HHOTO ¢JI0s1 3eMJIM HEKOTOPHIMHU Ta3000pa3HBIMU TPOMBIIII-
JIeHHBIMU OoTXonaMu. Hambojiee omacHBIMM pa3pyIIUTENSIMHU 3TOTO CIOS SIBISIOTCS MO-
JIEKYJIBbl, BXOASIIME B pa3Hble coOpTa (peoHa, — BEIECTBA, 3aIOJHSIOIIET0 BCE XOJO-
IUIBbHUKU. DTH MOJIEKYJbl comepxkar xjop W (rop. B Hacrosiiee BpeMs eXeromHo
okoj0 10 MMJIZITMOHOB TOHH MCHAapWBIIETOCcS (peoHa ITOCTymaeT B aTMocdepy. Tam Mo-
JIEKYJIbl (peoHa MepeMeIlnBalOTCs ¢ €6 OCHOBHBIMU KOMIIOHEHTAMHU U 3aHOCSITCS TIpU
3TOM Ha BBICOTHI 20 — 30 KM, e XKaJgHO BCTYMAIOT B XMMUYECKHME COENMHEHUS C MOJIEKY-
JamMu o30Ha. [Ipu mocienyommx peakusax ¢ MoJeKyJaMU KUCIopona GpeoH OmsITh BOC-
CTaHABJIMBAETCA M, TAKUM 00Opa3oM, OH TOCTENICHHO HAaKaIlJIMBAeTCsS B BEPXHMX CIOSIX
aTMocdepsl. B HacTosiiee BpeMsi MUpOBOe MPOU3BOIACTBO (peoHa PACTET MPUMEPHO Ha
20% B ron. Ecnu B G6amkainive Toasl 3To 6e300pa3ue He MPeKpaTUTh, TO, KaK MOKa3bi-
BalOT pacyeThl, Yepe3 HECKOJbKO NEeCATHJICTUN TOJIIMHA O30HHOTO CJIos B aTMocdepe
HavyHeT ONIYTUMO yMeHbIIaThcs. Ho Beab XOpoIlo W3BECTHO, YTO CJIOM O30HA — 3TO
OpoHs, 3amuinaiomas Oouocdepy OT TyOUTENbHBIX YAbTpacduoneToBhIX Jdydeil ConHila
B Auamna3oHe MiuH BojH 0,24 — 0,29 mxm. HepazymHoe u gaxke caMmoyOMiCTBEHHOE TTOBE-
IeHNe YeJJOBeUeCTBa BITOJIHE MOXHO YIMOMOOWTH MOBEACHMIO COLIEANIEr0 ¢ yMa dKUIaxa
KOCMHUYECKOTro KopabJisi, 6ypaBsIIero ero CTeHK!, YTo HeM30eXKHO MPUBEIET K pa3repMe-
TU3ALMH.

BnymaeMcst, 4TO MPOMCXOOUT: MUJUIMAPABI JIET CO3MABAJICS YAMBUTEIBHO TOHKUI
U CIIOXHBINA OanaHc Owochepsl 3emmu. M BoT mosBisieTcs, Ka3ajaoch OBI, CaMbIii COBEp-
IIeHHBIA TPOMYKT 3BOJIONMU OHOCGhEphl — YeIOBeK, Ha3bIBAIOIIUN ce0s pa3yMHBIM,
¥ BapBapcKu pa3pymiaeT TO, YTO MPHUBEJIO K €To MOSIBJEHUIO U 0e3 4ero HeBO3MOXKHO €ro
nanbHellee pa3BUTHE U COBEPIICHCTBOBaHUE. TOJNBKO MPUHATUE CAMBIX PaIMKaIbHBIX
Mep B TeUeHUe OJMKAUIInX 2—3 MecATUICTUI MOXET MPeJoTBPaTUTh CAaMOYOUICTBO Ye-
noBevecTBa. Kakue 310 Mepnl? Ilpexne Bcero — peBOJIOIMS B dHEPTeTHKE, Mepexon Ha
WCITOJIb30BAHNE aTOMHOM M COJTHEYHOW 3HEPTMHU. DTO M36ABUT YEJIOBEYECTBO OT KOIIMa-
pa 3arpsi3HeHUs atMochepbl U OOCIHEHUST e¢ KUCIOPOIOM, HO MOXET MOPOIUTh HOBBIE
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npo6JemMbl, He MeHee ocTpble. Ho Tak MM MHa4e, MBI BCETa MOJKHBI TOMHUTDh, YTO Ha-
XOIMMCSI Ha KOCMMUYECKOM Kopabjie ¢ KOHEUHBIMM pecypcaMy, ¢ KOTOPBIMHU OOpaIiaThCs
cllemyeT ¢ Beauyaiieil ocTopoxXHOocThio. Huke MBI OCTaHOBUMCSI Ha Tpeiesiax pocTa
Hallleil uuBUIM3auuu Oojee moapoOHo. Terepsb xe 0OCYIMM HEKOTOpPbIE MEepPCTeKTUBBI
IanbHEHIIero mporpecca HayKu U TeXHUKH.

HeonmHOKpaTHO OTMeYajoch, YTO TEXHOJOTMYECKOE pa3BUTHE Hallell LMBUIU3AIUU
3a MOCJIeIHUE COTHM JIET HOCUT KaTacTpouuecku OBICTPBIN, MOUYTH B3PBIBHOM XapakKTep.
HarnsaHoit nimocTpanyeir K cka3aHHOMY sABJIseTCs Taba. 12, cocTaBieHHAass M3BECTHBIM
AHTJIMHACKUM YYEHBIM M TMcaresieM-daHTacTtoM Kitapkow.

JleBast TOJIOBMHA TaOJUIIBI 1aeT KPATKYI0 XPOHOJOTUYECKYIO CBOAKY OCHOBHBIX TE€X-
HUYECKUX TOCTMXKEHUI YeJOBeUeCTBA B Pa3IMIHBIX 00J1acTsIX ero nesiteabHocTu ¢ 1800 T.
n 1o Hamux nHei. [lpaBas mojsoBMHA 3TOM TaGIMIBI JaeT COOTBETCTBYIOUIMI IMPOTHO3
Ha DOBOJbHO Onu3Koe Oymymee. Cama 1o cebe TMOMBITKA MOCTPOUTH TaKylo TaGIHILY
SIBJISIETCS B TAKOW XXe CTENeHW CMeJIOM, KaK M yBieKaTeslbHOU. KoHeuHo, MOXHO He co-
rnanatbest ¢ Kimapkom 1mo moBoay OTAETbHBIX AeTajieil JeBOM MOJOBUHBI 3TON TaOJMIIBI.
Tak, HampuMep, TPYIHO COTJACHUTBCI C TeM, 4To Kiapk mpumaeT «OIWHAKOBBIA» BecC
TEXHOJIOTUM M3BJICUCHUS MarHus M3 MOPCKOM BOIBI (KCTaTM CKa3aTh, MOKa ellle AaJeKoi
OT COBEPINEHCTBA) M OTKPHITHIO 3(M(OEKTUBHBIX METOAOB IMOJTYYEHUS aTOMHON SHEPTHM.
ITo HalleMy MHEHMIO, HEb3S CTaBUTh TaKXe «HA OIHY JOCKY» OTKPBITHE «SI3bIKa» ITUel
n aHTHOMoTHKOB. [locnenaHee 1 mporpecca 4ejaoBedecTBa MMeJO, KOHEYHO, HEU3MEPH-
Mo Goibliee 3HaYeHWe. B OCHOBHOM Xe, Ha Halll B3IJISIA, JieBas IMOJOBMHA TaOJMIIBI
Kiapka Hemi10xo oTpaXaeT OCHOBHBIC BeXM TEXHOJOTHYECKOTO PAa3BUTHS UesOBEYECTBA
3a TMOCJeAHKME IOJTOpa — JBa CTOJETHS.

Yrto ke MOXHO cKa3aTh O IpaBoil mojioBuHe Tabiuubl Kimapka? XoTs «rpsgyinue
TOJBI TAATCS BO MIJIe», TIEPCIIEKTUBBI, OTKPBIBAIOLINECS Tiepel YeJT0BEYeCTBOM Ha MPOTS-
KeHMW Onmxkanmux 13 mecaTwieTui, HeBOJbHO TopaxkaioT. KoHeuyHo, 3Ta vacTh Ta-
onumbl Kimapka siBisieTcsl BecbMa CIIOPHOM, OTHENbHBIE TpeacKa3aHHbIE OTKPBITHS He
00513aTeIbHO OyOyT COBMAAaTh C COOTBETCTBYIOIIMMHU AaTaMu. 3a0aBHO, HANpPUMeEp, UTO
cormacHo Kiapky Jjierye KOJIOHM3MPOBAaTh IJIAHETBI, YeM HAYYMThCS YMPABIATH IIOTO-
noi.... Yto momenaemb — MoxXeT ObiTb, OH U TpaB. JI10OOMBITHO OTMETUTH, uTO Kiapk
MOYTH TOYHO TpeAcKa3ajl BpeMs BbICAIKM acTpoHaBTOB Ha JIyHe.

Ecnu BepuTh 9TOii Tabjiuile, paTMuOKOHTAKT ¢ BHE3EMHBIMU LMBUIM3ALUSIMU OymeT
ycta"noBieH Mexnay 2030 u 2040 rr. MMM coBaMu, HeTU HAIIMX MOJOIBIX YMTATeleit
TOXWBYT 0 3TOro BpeMeHU. YTo Xe, UM MOXHO TOJIBKO T03aBHIOBATh...

C Hamell TOYKHW 3peHHUs, OYe€Hb TPYIHO MpeABHUAETh (GYHIAMEHTAJTbHbIE OTKPBITUS
B obiact usuku. BecbMa TyMaHHBIM, HalpuMep, MPEICTABISIETCS «pa3pylIeHUe Tpo-
CTpaHCTBAa — BPEMEHHW», IUIAHUPYeMOE Yepe3 CTOJNeTHE... ABTOP 3TOM KHUTHU TaKXe
BPSAI JIX COTJIACUTCS € TeM, 4To okKoiso 2100 T. cocToMTCS BOJIHyIOIAs BCTpeya C pas-
YMHBIMU CYIlIECTBAMM, OOMTAIOMIMMHU Ha IPYTUX TJIAHETHBIX cUcTeMaX. Bompoc cBoauTcs
K TOMY, KTO Koro Haiiner? Eciu oHM Hac, TO 3TO, OYEBUIHO, MOXET MPOU3OUTU KOraa
yrogHo — 6o vepe3 10 ser, nubo uepe3 ThicsaueneTusi. Hekoropble ONTUMUCTBI CUHU-
TalOT, YTO TaKas BCTpPeYa yXe COCTOsIach, MpUYEeM B UCTOPUYECKOE BpeMs (CM. Tipe-
IOBIIYIIYIO TiaBy). Eciu Xe Kak «aKTUBHBINA (paKTOp» BBICTYIAT 3€MJISTHE, TO CPOK TaKOM
BCTpeur OymeT 3aBUCETb HE CTOJBKO OT YPOBHS HAIIeTO TEXHOJOTMYECKOTO Pa3BUTHA,
CKOJIBKO OT YIAJIEHHOCTH OT Hac OJIMXXAMIINX MJIAHETHBIX CUCTEM, HaCeJIeHHBIX Pa3yMHBI-
mu cymectBamu. Eciam Knmapk cumraer, yto B 2080 r. OymeT 3amylileH IEpBBIi 3BEe3MOJICT,
a B 2100 . cocToMTCS BCTpeya ¢ pa3yMHBIMU abopuUTreHaMM APYTUX IUIaHET, TO 3TO O3Ha-
qaeT, YTO IMOCJIeIHUE yIaleHbl OT HAC Ha paccTosHue, He MpeBbiiaonee 20 CBETOBBIX
ner. Tem caMbIM OH CTaHOBHUTCS Ha Ty BecbMa ONTUMHUCTHYECKYIO TOYKY 3pEHHUSI, UTO
MpaKTUYECKM Kaxaas MiIaHeTHas cucTeMa HacelleHa pa3yMHBIMM CYIECTBAMU — HAIIUMK
COBPEMEHHUKAMH.

B 1. 22 u 23 ObuIM TpUBEACHBI, HA HAII B3TJISAM, JOCTATOYHO Cephe3HBIC apTyMEHTHI
MPOTUB TaKO¥l oNMTMMUCTUYECcKOU KoHuenuuu. CKopee Bcero, Oiukaiiliue TIaHETHBIE
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TaOonuma 12

[NPOILIIOE
Io Tpaxcmopr Caitsb, TexHonorust Buonorug, Ousuka
A P MHGOpMALHS XUMUS
1800 Ilaposoii  nBura | Heopranwdeckad | ATomHas — Teopus
TOKOMOTHB Tenb XUMHS
Tenerpad CUHTE3 MOYEBHHBI
[Tapoxon
1850 Oprannyeckas xu- | CreKTpockomus
Tenedon Mexanuyeckue M CoxpaHeHue — 3Hep-
CTaHKU T
ABTOMOOMITD ®oHorpad) DneKTpUYECTBO Kpacurenu ONeKTPOMATHETH3M
1900 Jlu3enbHble  JBU- PentreHoBsl myuu
ratenu
Camoner [a3omuHOBbIE TenHerika DreKTpoH
JIBUTATENH
Bakyymuasg tpyoka | MaccoBoe mpous- | Buramumsl PanuoaktiHOCTH
BOJCTBO CreanbHast  Teo-
pus  OTHOCHTENb-
HOCTH
1910 Pammo [Tnactuxu
W3otorsl
1920 Xpomocombt QObmas Teopust
OTHOCHTENBHOCTH
[enbt CrpoeHue aToMa
BonHoBas MexaHuKa
1930 A3bIK muen
Tenesunenne TopMoHBI Heiitpornt
1940 Paketbt Pamomoxarms Jlenenne ypaHa
Beproner MarnuTHas 3amuch
OneKTpoHMKa Ycxopurenn
ONeKTPOHHO-BBIYUC- | Maruuit u3 Mops | AHTHOMOTHKH
JIUTENbHbIE MAUIMHbI
Kubepretuka AtomHas sHeprus | Kpemmuit
PapoactpoHomust
1950 Tpansucropsl ABTOMaTHKa, Yenokansaoume | MIT
gOH%pOIlHaH cpencTsa
omMba
CnyTHUKH Masep Hecoxpanerue
Jlazep YeTHOCTH
1960 Kocmuyeckue - Crpyktypa 0enka
Kopabmu
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BYIAVIOEE

Ton Tpancmopt H Cl():(?g;l]z;hn q Texuonorus b %(?ﬁ;;m’ Onsuka
1970 [Kocmmdeckas Ja- Onektprueckie | KHTOBBIA3bIK
fopatopist,  To- AKKYMYJIATOPBI
canka Ha Jlyny
MaluHHBIH TepeBox
AnepHast paketa
1980 [Tocanxa Ha Tna- ['paBuTaLOHHbIE
HeThl BOJHBI
[TepcoHanbHoe  pa- DK300110710TH,
110 1ICKYCCTBEHHBIIT
OpraHn3M
TepmosinepHblit
CHHTE3
1990 Mckyccrennbiit pa- | Tepenaua SHeprun |VeennueHue Boc- |ByTpuszepHast
3yM 10 pajIno TIPUATHS CTPYKTYpa
2000 | Komoru3armst BeemupHast 6uOmio- | OcBoeHue Mopst
TIaHeT TeKa
2010 | Myremectsne x | TenemaTnyeckue yer-| KOHTpOIb MOTOMBI
LEHTpY 3eMmi policTBa
Jlormueckuit A361K Koutpons Hacnen- | AnepHblit katamm3
CTBEHHOCTH
2020 | Mex3pesnHblit
30H1 Pobor Kocmuueckas
TeONOTHS
2030 Kontakr ¢ BHe- BuontxeHepus
3eMHBIMH LIMBHITH-
3ALMAMH
PasymHble Xu-
BOTHBIE*
2040 ObecuyBCTBIEHNE
2050 |KouTponb  Hax
rpaBuTaLmeli
3amacHast maMsTh
[Inanetnas  wH-
KEHepust
2060 Paspywenue  mpo-
CTpaHCTBA-BPEMEHH
WckyccTBeHHas
XU3Hb
2070 | OxonocBeToBbIE Kontpoms  Han
CKOpOCTH KITUMaTOM
2080 | Mex3pe3Hblit
Tnofner
2090 | Mepenaya  wate- | MupoBoii Mo3T Acrpoumxenepns | becemeprue
puaios
2100 Betpeya ¢ uHo-

MJIAHETHBIMU CY-
mecTBaMu
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CHCTEMBI, HaceJIeHHbIE PA3YMHBIMU CYIlIECTBAMM, YIAJIeHbl OT HAC HA PACCTOSIHUSI, MTPEBhI-
[IAMOIIME MHOIME COTHHU, €CJAM HE THICSYM CBETOBBIX JIET. DTO OOBEKTUBHO CYIIECTBYIO-
mee OOCTOATENBCTBO, KOHEYHO, 3HAYUTEIbHO YAAAUT [OaTy BCTPeYM C HallUMU
KOCMUYECKUMU OpaThIMU 110 pasyMy.

BonHyoimuM sIBsieTcs BOIMPOC O MPUHLIUIIKAIBHON BO3MOXHOCTH OeCCMepTHUsI st
KaXxJ0ro MHAMBUAYYMA YejJoBeuecKoro obuiectsa. B ornuune or Kitapka, Mbl moHUMaeM
IOJ 3TUM HE CIOCOOHOCTh JaHHOIO0 MHAMBMUAYYMA XUTh BEUHO (UTO SIBHO GECCMBICIIEH-
HO), a CYIIECTBEHHOE IMPOJIEHUE eT0 KU3HU, CKAXEM, B IECATKU U Jaxe COTHU pas. Ta-
Kas MepCIeKTHBa, OCOOEHHO B CBSI3U C BO3MOXKHOCTBIO CO3JAHMSI MCKYCCTBEHHBIX pa3-
YMHBIX CYLIECTB, HaM IPEIACTABJISIETCS BIIOJNIHE peanbHOR. O6 3TOM, B 4aCTHOCTH, peub
OymeT MATH B MpearocieqHeill IIaBe Halleil KHUTH.

B uenom Tabauuma Kinapka npu ee BHMUMATEIbHOM M3YyYEHUM MPOU3BOAUT CUILHOE
BreuaTieHue. M3 Hee HemocpeaCTBEHHO, HaIpuMep, cieayet, yto K 2100 r. Bo3MOXHOCTHU
YyeJIOBEYECTBA CYLIECTBEHHO IEPEPACTYT CKPOMHBIE 3e€MHBIE pecypchl. B 3ToM ke u co-
CTOUT BCSI CYLIHOCTh IMPOOJIEMBI AalibHEMIIEro pa3BUTUs Halleid nuBuanszauuu. Heorpa-
HUYEHHbBI SKCIIOHEHLIMANBHBIA U JaXe «CBEPXOKCIOHEHIMAIbHBIM» POCT BCEX MoKa3are-
Jieil pa3BUTHS 3a TociaeaHre 3—4 CToNeTHsl eCTh cyrybo He paBHOBE C H bl i Ipoliecc.
YenoBeuecTBO, BO3HUKIIEE KAaK 4YaCThb OMOC(ephbl, BBIIIJIO U3 COCTOSIHUS PaBHOBECUS
C 3TOi1 060JI0YKOI 3eMJIM, UTO HEU30EXKHO MOJKHO MPUBECTU €ro K KPUTUUECKOM CUTya-
LIMA, K HEOOXOOUMOCTH CHeaTh Bbl 0Op M KOPEHHBIM OOpa3oM W3MEHUThL CTpaTe-
ruio csoero noseaeHus. OT 3TOro OyAeT 3aBUCUTh BCS MPENCTOSIIAs UCTOPUS YeJoBeue-
ctBa. Kak xe Oymer BBINISAETh pa3BUTUE YEJIOBEYECTBA B OyayLieMm?

BcecropoHHee MaTeMaTHYECKOE HMCCIIENOBAHUE 3TON MPOOJEMBI B IOCIEIHUE TOMIbI
MPOBOAMIOCH TPYIION BECbMa KOMIIETEHTHBIX CIIEL[MAIMCTOB, U3BECTHBIX MO Ha3BaHUEM
«Pumckuii kny6». CIOXHOCTb 3aaul COCTOUT B TOM, UTO MapaMeTphl pa3BUTHS YeJOBe-
yecTBa (HAIPUMED, MPOMBILNIIEHHOE MPOM3BOACTBO Ha AYLIY HAaceJeHUs, 3arpsi3HeHUe
cpefibl OOMTAaHMS U IIp.) SIBJISIOTCS B3aUMHO CBS3aHHBIMU. Hamo ele MMeTh B BUAY, 4YTO
BCe ri1o0abHbIE MPOLIECCHI (POCT MPOU3BOACTBA U HAPOJOHACEIEHUS, 3aTPsSI3HEHUE CPEIbI
O0OUTAaHUS U Ip.) UMEIOT UHEe P K 0. MareMaTudyecKy 3amadya CBOIUTCS K PELICHUIO CHU-
CTeMbI U3 MHOTHX ThICSY COBMECTHHIX U depeHInaTbHbIX YPABHEHU, YTO MOXKHO ObLIO
cieNlaTh TOJIbKO C TOMOILIBIO COBPEMEHHOM BHIYMCIUTEIbHON TeXHUKHU. COOTBETCTBYIO-
mass 3Toil 3agade 001aCTh HAyKW M3BECTHA KAK CMCTEMHBI aHaAIM3.

IIpexae Bcero TILATEIbLHO OLEHUBAIUCH BCE PECYPCHI 3eMIIM, KOTOPhIE HEOOpaTUMO
pacXoiyloTcsl B IIpoLiecCce TEXHOJOTMUECKOro Iporpecca uejaosedecTBa. Jlamee, HCIIONB3Ys
BCE JaHHbIC S)KOHOMUKHU U CTATUCTUKU, HAXOIIT POCT IPOU3BOJACTBA 3TUX PECYPCOB U 3a-
BUCUMOCTh 3TOTO POCTa OT BPEMEHU, a 3aTEM OLIEHMBAIOT «BpeMsI MCUepIaHUS» COOT-
BETCTBYIOILIETO BelllecTBa. HeKoTophie pe3ynbTaThl 3TOr0 aHajlu3a MpUBeAeHBI B Taba. 13.
Ta6nuuma 13

Bemectso | | ggggg}ﬁl’{b;e %B pr‘()ga T, TOIBI Bemectso ! ggg?{gl‘:{"’? %B I;%SIT& T, Tolbl
AmoMuHUit 1,2-10’ 6,4 55 | XKeneso 1,0-10" 18 173
Xpou 17-10° 2,6 154 | Cauen 10° 2,0 4
Vroib 5-10 4.1 150 | Hedrb 45- 10" 40 30
Menb 3- 10° 46 48 | puponuslit 3- 10° o 47 49

ra3

Bpems mcyepnaHusl pecypcoB BBHIYMCICHO B MPEATONOXEHUM, YTO B TeUeHUe OyIy-
IIUX TeCATUIIETUI pa3BelaHHBbIE PECYPChI BHIPACTYT B MATH pa3 MO CPaBHEHUIO C JaHHBI-
MU, TIPUBOIUMBIMU B 3Toi Tabmuile. KoHEeUHOCTh pecypcoB 3eMJIM M UX Tpsayliee McYep-
MaHue B COYETAHUU C TPOTPECCHPYIONIUM 3arps3HeHUEM cpelbl OOUTAaHUsS SBISIETCS
pemaouM (HakTopoM B Oyaylleil MCTOPUM Hallleil NUBUJIM3ALNH.

YyactHuKM «PuMcKoro kiy6a» ocoOEHHO THIATEJIbHO WMCCIEAOBaIM BOMPOC O 3a-
IPSI3HEHUW OKpYXalollleil cpeabl NeATEIbHOCTbIO 4desioBeka. [loyuurtenen puc. 109,
JaloIil YMeHbIIeHNe KUCI0poaa B BoAe OKOJO IHa banTuiickoro mMopsi, KOTopoe, o
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CyHI€CTBY, CTal0 MCPTBBLIM. Ba)KHO, YTO OYUCTKaA OTXOOOB — OYE€Hb JOPOroc neao, €CIn
MbI XOTUM IIOJIYUYUTH AOCTATOYHO UUCTBHIC OTXOJAbI, a UMCHHO 3TO W HYXHO (pI/IC. 110)
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Puc. 109. Tlpouent xkicaoposa s sone Ban-
THACKOTD MOpA

Puc. 110. Croumocts oMHCTKH
SNHAHLE MACCH] ﬂ]’)ﬂf{)"ﬁll\ill

ABTOpBI 3TOTO HCCIENIOBAHUSI DPACCUMTHIBAIOT HECKOJbKO MOJeNiell aajbHeilnero
pa3BUTHUs yeloBeueckoro obiiecta. [Ipexae Bcero, pacCUMThIBAETCSl «CTaHAAPTHAS» MO-
IleNib, OTUCHIBAIOIAsl JajibHellee pa3BUTHE TaK, KaK OHO TPOUCXOAWJIO B TMPOIILJIOM.
CooTBeTcTByOIIME rpad®KM OCHOBHBIX MMapaMETPOB Pa3BUTUS TMpUBEACHBI Ha puc. 111,

/7
]

e

# 3 2
—_— S —
=T =N "':"'-/ S
1900 2008 200
[agbr
Puc. 111, Crannapraas Monens MUpPOBOTo passuTus: P — pecypebt, [T — KoAHYECTBO NHILKM HA YEOBEKA B TOM,

H — nacenenue semuoro wapa, /Tp — npoMeIIUIeHHOE MPOXIBOACTBO, PACCYHTAHHOE HA OQHOTO Yej0BeKa, F —
JarpAIHEHHE OKPYRAIOWEH cpeis!

KOTOPBIi MOXHO 03ariaBuTh: «UTO Mpou30iimeT, eclid HUYEro He MPEeANPUHUMATH>.
AHanM3 3TUX KPUBBIX MPOU3BOAMUT yCTpallaloliee BreyaTieHue. BruioTh 1o Havana cie-
nytomero, XXI Beka OyneT MpoucXoauTh TOT Xe POCT, YTO M MpUBeAeHHBINH Ha puc. 107.
Onnako mocie 2030 r. oveHb OBICTPO HACTYMUT KaTtacTpoduyeckas cutyauus. YwucieH-
HOCTb HaceJieHUsI, a TakKxXe MPOMBIIICHHAsT MPOAYKIMSI HAYHYT Pe3KO CHUXAThCS, a 3a-
rpsi3HeHHWe cpenbl — pacTu. LluBuiM3anMs MPEeKpaTUT CBOE CYHIECTBOBAHUE («KOJUIATIC»)
U BMECTe C HEl0 MCYEe3HeT M 3arpsi3HeHue. YBbl, HAC 3TO He JOJIKHO YXe paaoBaTh!
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JI1060MBITHA MOMENb Pa3BUTUS LUBUIM3ALMM, KOTOpAs IMOJyJaeTcs MPU HeoTpaHU-
YeHHOM YBelMdYeHUM pecypcoB (puc. 112 u 113). B satom ciaydae mpuumHO# KoJarca Oy-
IeT KatacTpoduueckoe 3arps3HeHMe cpelbl. B moMckax BbIXoma U3 TOJIOXEHUS aBTOPHI
n3 «PuMckoro kmy6a» MpemiaraloT yCTaHOBUTH KECTKUA KOHTPOJb POXIAEMOCTH TP
OCTaHOBKe pocTa TpoMblnuieHHocTH. Ha puc. 114 mpuBemeHa COOTBETCTBYIOIIAS MO-
NeNb, TA€ POCT HaceleHusl mpekpamiaercs ¢ 1975 T., pocT NPOMBIIJIEHHOR MNPOAYKLUUU
npekpaiaercsa ¢ 1985 r. (3TM cpoku yxe Mpouuin...). XOTS CUTyalusi U CMsIT4aeTcs, HO
BCE PAaBHO KOJIANC LMBWJIM3ALMKM TOJHKO OTOABMTraeTcs Ha 2 — 3 CTOJNETHS.

CrenyeT MOMYEpKHYTh, YTO aBTOPbl OMMCAHHBIX BBHINIE PAacYeTOB paccMaTPUBAIOT
naeaTu3upoBaHHy0 Momenb. COBepIIeHHO HE yYMTHIBAe€TCS KpaWHsIsl HepaBHOMEPHOCTHb
Pa3BMTHUS, HAJIMUYUE TBYX aHTATOHMCTUYHBIX CHCTEM, OCTpbIC MPOOIEMBI pPa3BUBAIOLINXCS
cTpaH. He yuuThIBaeTcs M BO3MOXHOCTb BOBHMKHOBEHHUS BOITH,, KOTOpas peajbHO CyIle-
CTBYeT B pa3leIcHHOM Ha Jilarepu Mupe. Bce 3Tu hakTopbl MTOJKHBI JIeHCTBOBATh
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Puc. 112. Moaens, COOTBCTCTBYIONAN HEOrPAHHYEHHOMY VBEAHMEHHIO pecypeos (obosnuuennd 1¢ e, 410
u na pue. 111}
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Puc. 113, Mogens, COOTBETCTBYIOUMIAA HEOTPAHMNEHHOMY YBENHYCHHIO PECYPCOB € YMETOM  KOHIpOAK

v 3ArpAIHeH NS cpednl (pDoanavenns Te e, 4To M ma puc. 111)
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Pue. |14, Mojens, npeanonarasuias npekpanienne pocra nacenenns ¢ 1975 r. n npexpainenue pocta npombliil-
newnocTi © 1985 r. wipu cylnecTRyWHMX pecypeask (0GosHAYNEHHR Te we, 4TO W HA puc. 111)

B OMIHOM, KpaliHe HexXeJlaTeJIbHOM HampaBieHUU. B KauecTBe MaHalen OT OXHAaeMOM ye-
JIOBEYECTBOM B OymyineM KaTacTpodnl aBTOpsl «Pumckoro kiyba» mpenjiaraioT Ko-
PEHHBIM 00pa30M U3MEHUTH CTPATETUIO MOBEACHUS LIMBUIM3aUUU. BMecTo cTpateruu He-
OTPAaHUYEHHOTO POCTa — MOJIHASl OCTAHOBKA POCTa MPOM3BOMUTENbHBIX CUJI U UX TOYHAs
peryiupoBKa (KOHIIEMIUS «paBHOBECHON» IMBUIM3ALINN).

Pa3paboTka BOMpOCOB, KacamoIIuXcs IJI00aJbHBIX AMHAMUYECKMX MOJIeNeil pa3BUTUS
YyeJloBeYeCTBa, OblJa BBIMOJHEHA OBYMs IpylnamMu coBeTckux aBTopoB (B. A. I'enmoBanu
c kojneramu u B. A. Eropos). Ilpexne Bcero oHM MaTeMaTHYeCKM JA0Ka3aJik, 4TO Ipea-
naraeMoe aBTopaMu «PumckKoro kiyba» «riao0aqbHOEe paBHOBECHE» OTHIOAb HE MOXET
MPEAOTBPATUTh KPU3UC — OHO TOJIbKO OTOJBUIAET €ro Ha COTHIO — ApyTyio JjeT. W Bo-
o0Ie Monesnu, paccMaTpuBaBIIMecs 3amaJHbIMU aBTOpaMHU, He JAOMYCKaloT <«HETPHU-
BMAJIbHBIX» CTAIIMOHAPHBIX PELIEHU. A «TpUBHAIbHOE» DEIlEHUE, eCM TOBOPUTh HE Ha
MaTeMaTU4eCKOM $I3bIKe, O3HayaeT cMepTbhb (TOUHee, PaBEHCTBO HYJIIO BCEX Mapame-
TPOB TIJI00ATbHON MOJENM, KaK-TO: YPOBHSI TPOM3BONCTBA, HACEJeHUs, 3arps3HeHUs
cpenbl M mp.). B KauecTBe anbTepHATUBBI COBETCKUE aBTOPBI BBIABUHYJIU M PACCUMTAIHN
MOJIeib, B KOTOPOU «KOJIJIANC» YCTPaHSETCSl He OCTAHOBKOW pOCTa, a pa3yMHBIM yIpa-
BJI€HUEM WHBECTULIMSIMU KamuTana. [Jis aToro, ogHako, Hajo OOJIbIIYI0 YacTh 3TUX WH-
BECTUIIMI HAMPaBUTh Ha OOPHOY C 3arps3HEHUEM, BOCCTAHOBIEHMEM PECYpCOB M JUKBM-
Janui 3po3uM obpabaThiBaeMoit 3emiau. Kak 3T1o0 nenatb, omHako, moka He sicHo. Ilo
CYIIEeCTBY, 3Ta MOJeJb, JOTYyCKalomas «HETPUBUAIbHOE» CTAallMOHAPHOE COCTOSIHUE, 03-
HayaeT YCTaHOBJIEHWE Ha Hallell IUIaHeTe peXuMa KOCMMYECKOro Kopabiis, CIEeayIoIIero
BMeCTe C KOCMOHAaBTaMM B HEONpPEAEJIeHHO JUIMTENbHBIN peiic: KaXablii TpaMM BellecTBa
Ha yyeTe W BCe MOJIKHO DPEreHepupoBaThCs.

Mpbl, 0HAaKO, COMHEBAaeMCs B TOM, YTO MOJEJb COBETCKHMX aBTOPOB CHUMAeT TMpo-
OseMy «koJutanca». TOJNBKO OCTAaHOBKAa POCTa MPOU3BOACTBA M KECTKasl perjaMeHTalus
B MCIOJb30BAaHUM PECYPCOB M MX peTeHepaluu, COYeTaloNasicsl ¢ TPaToil JTbBUHOUN A0Iu
HaIlMOHAJTBHOTO MPOAYKTA Ha GOpbOY C 3arpsi3HEHMEM Cpelbl, KaK Mbl HaleeMcsi, MOXeT
pemmTh npobaeMy. BrpoueM, Hajo TOPOMUTBCS, — OCTANOCh HE TaK YX MHOTO BpeMEHU
(cMm. puc. 111 —114), a «3ddexTsl 3aaepKKU» UCUUCISAIOTCS ASCATUIECTUSIMU.

Bce mpuBeneHHbIE pAcCy:XOEHUSI PAacCMAaTPUBAIOT pPa3BUTHE YETOBEYECTBA HA W30JIM-
POBaHHOII MaJeHbKON TIaHETe ¢ OrpaHMYEHHBIMU pecypcamMu. Ho cripaBeauBo 1 Takoe
paccmoTrpeHue? O0* 3ToM peub OymeT UMATU B CJAEAyIOIIEH IJiaBe.



26. Pazymrast soxcuzrs

KarKx KocMmMuuecrKuii gparmop

V3xe HeOMHOKPAaTHO B 3TOM KHUTE 1IIa peyb 00 OMHOW BaxXHeilleil TeHIeHIIMU pa3-
BUTHUSI Pa3yMHOW XKU3HU — €€ aKTMBHOM BO3IEiCTBUII Ha KocMoc. Tak, HesTeIbHOCTb ue-
JIOBEKAa M3MEHUJIA TaKyl CYIIECTBEHHYIO XapaKTEepUCTUKY 3eMJIU KaK KOCMHYECKOTO Te-
Jla, KaKOW sIBJsIETCS paivoOu3IyuyeHUe TUIAaHeThl. YXXe ceilyac 4eJoBeK HauMHAeT MEHSTh
«reHepanbHblii TaH» CojiHeyHOW cucTteMbl. Y BeHephl M Mapca TOSIBUJIIMCH MCKYC-
CTBEHHBIC CITYTHUKU. A Be/lb €CTECTBEHHBIX CITYyTHMKOB JOCTATOYHBIX pa3MepoB y BeHepbl
He ObUIO B TeueHUe MUMapaoB jetT! Bokpyr 3emiu mo cambiM pa3jiMyHbIM OpOUTaM
Tenepb IBUXYTCS MHOTME ThICSYM CAEJaHHBIX pyKaMM Jilofeil cnyTHUKoB. YenoBek
YMEEeT ceifuac BbI3BaTh TaKue TPaHAMO3HbIE SIBJEHUS MPUPOJbI KOCMUYECKOTr0 XapaKrepa,
KakK TMOJIIpHble CUSHUS U MarHUTHble Oypu. Jlas 3TOro M0OCTaTOYHO B30pBaTh BOJOPOI-
Hyl0 60MOy BBICOKO Haja MoBepxHocThio 3emuu. K coxaneHuio, mopasuTesbHas MOII-
HOCTb YE€JIOBEUECKOTO pa3yma Jajeko He BCerja MCIOb3yeTcs Ha 61aro 4esioBeuecTBa.
M kak pa3 spepHble B3pBIBBI Ha OOJBIIMX BBICOTAX SIBJISIOTCS XOPOILIUM TOMY
MPUMEPOM...

Ho Benb Mbl HabMOgaeM TOJBKO CaMO€ Hayajlo BCTYIJIEHMS YeJIOBEYeCTBa B KOCMMU-
yeckyl 3py. Benp mpolsio TONbKO TpUALIATH JIET TOCHE COOBITHSI, BO3BECTUBIIETO
0 HaCTyruieHWW 3Toil 3pbl. UTo e Oymer pasnbiie?

OueHb TPYIHO ceiiuac axe MpencTaBUTh, KaAKMe U3MEHEHUSI CMOXET BHECTU YeJIOBEK
B CosiHeuHy1o cuctemy. Hanpumep, Carad npeaioXun paiuKaibHYIO UACI0 «TepeieTKu»
atMocdepbl BeHepnl. 17151 3TOro Hy>XXHO 3a0pocUTh B 3Ty aTMoc(hepy HEKOTOpPOe KoJuue-
CTBO OJIHOTO M3 BHUJOB BONOPOCIW XJope/ulbl. BypHO pa3sMHOXasiCh B BEHEPMAHCKOIi ar-
Mocdepe, xopesia A0BOJILHO OBICTPO Pa3OXUT MMEIOIIUECS TaM B OOJbILIOM OOUIMU
Mmounexkyiasl CO,. B pesynbraTe XU3HEAEATENBHOCTUM I3TUX Bojopocieil armocdepa Be-
Hepbl HAUHET oboramaTbcs KUCIopoaoM. M3MeHeHre XUMUYECKOTro cocTaBa aTMochepsl
MOBJIeYeT 3a CO0OM 3HAYUTEIbHOE YMEHbIIEHUE «TapHUKOBOTO 3 dekTa», 0TYero Temre-
patypa moBepxHOCTU BeHepbl MOHU3UTCS. B KOHIE KOHIIOB, «<HETOCTEMPUUMHAsT» TJIaHEeTa
CTaHeT MPUTOOHOM I OOMTaHUS*)...

Ho nouemMy, coGCTBEHHO TOBOPSI, Mbl JOJKHBI OrPaHUYMBATH ACSITEIbHOCTh YEIOBE-
yectBa CosiHeuHo# cuctemMoii? M HEBOIbHO BO3HMKAET BOMPOC: HE MPUBEIET JU B Oyay-
meM (TyCTh JajekoM) JAESTEeJbHOCTh YelloBeKa K TaKUM paJMKaJlbHbIM W3MEHEHUSIM
B CoJIHEUYHOU CcHUCTeMe, YTO OHM MOTYT ObITh HAOJIIOAaeMbl CO 3BE3IHBIX PACCTOSIHUI?
B 1. 10 6bUTO MOKA3aHO, YTO HUKAKUMM U3 M3BECTHBIX COBPEMEHHOW aCTPOHOMUM METO-
JIOB HEeJIb3s1 OOHAPYXXUTh HAJIMYHUS TUIAHET TUMa 3eMJIu Aaxe y OuKainmx K HaMm 3Be3J.
Ho He MoXeT i nesTeIbHOCTh pa3yMHBIX CYIIECTB NOCTUTHYTh TaKOro maciurtaba, 4To
3TOT BBIBOJ CTaHET yXe HeBepHbIM? Eciu 3To Tak, TO OTKpbIBaeTCsl yBJIeKaTeslbHas BO3-
MOXHOCTb IO HEKOTOPbIM HaOJI0aeMbIM XapaKTepUCTUKAM KaKOW-HUOYIb 3BE3Mbl Clie-
JIaTh BBIBOJ, UTO OKOJIO Hee €CTh IUIaHeTa, HaceJeHHasl BbICOKOPA3BUTHIMU Pa3yMHBIMU
CylLIecTBaMMU.

Wneu o rpsiayieit nepecrpoiike yenoBekoM CONHEUHON cUCTEMbl HEOJHOKPATHO BbI-
ckaspiBan K. B. IlnonkoBckuii. Hampumep, B kHure «I'pe3sl o 3emie u HebGe», U3TAHHOMK
B 1895 1., oH oOpaiiaeT BHMMaHKE Ha HECYpPa3HOCTb TAKOTO IMOJIOXEHUS, Koraa 3emist
«IIepexBaThiBaCT» TOJbKO OAHY IBYXMUJUIMAPAHYIO YacTh MOTOKA COJIHEYHOTO M3Jyye-
Hus. OH cuyuTal, YTO PaHO WJU TMO3IHO YEJIOBEYECTBO JOJKHO OYHET OBJIANETh «BCEM
COJIHEUHBIM TEIUIOM M CBETOM» M HayaTh paccensiTthcsi B npoctopax CojHeYHOU cuc-

*) 3a0aBHO, 4TO Cpa3y Xe MOSBUINCH BO3PAXEHUS TIPOTUB ITOTO OCTPOYMHOro TMpoekTa. Tak,
HampuMep, HEKOTOPBIE aBTOPbI CYUTAIOT BOOOIIE HEMOMYCTUMBIM «3arpsisHeHne» BeHepbl 3eMHBIMU
(opMaMu XKM3HH... DTO «BO3paxeHHe» MPUMEHUTEIbHO K BeHepe MpeacTaBisieTcss CMEIIHBIM, Ofi-
HAKO BOMPOC O TIIATEJbHOM CTEPUIM3ALMM KOCMHUYECKMX KOpableil TOCTATOYHO CepbE3eH.
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TeMbl. OTOT JUIMTENIbHBIM TPOIECC <«KOJOHU3ALMU» BCETO OKOJOCOJTHEYHOTO TPOCTPaH-
CTBa 4eJIOBEKOM, MO MbIcIU [IMOTKOBCKOTO, JOMXEH COCTOSATh M3 HECKOJbKUX 3TATlOB.
[lepBbiit aTanm — npeobpa3oBaHue mMosica actepounoB. B «I'pezax o 3emie u HebGe» pa-
3YMHBIE CYIIECTBAa YIPABISIOT ABUXEHUEM MaJbIX IJIAHET TaK, «KaK MbI yIpaBjsieM Jio-
magbMu». DHeprus, HeoOXooumasi Uil TONAEpXaHUs XU3HU JIoJeil Ha Tpeobpa3o-
BaHHBIX acTepoujax, M3Biekaercs ¢ nomouiblo «ConHeyHbIX MOTOpOB». Jler 90 Hazan
reHuit LlnonKoBCKOTo mpeackasai MosiBjieHue COJTHEYHbIX OaTtapeil — OCHOBBI SHEPTeTUKY
0OpTOBOI ammapaTypbl COBPEMEHHbBIX KOCMMUYECKMX paker!

[Mpeobpa3oBaHHbIE NesATENBHOCTBIO 4YeJOBeUeCTBa acTepoubsl oOpasytoT, mo Illuon-
KOBCKOMY, «Ilefb 3(GUPHBIX TopofoB». [l co3gaHWs 3THX <«TOPOAOB»  CTPOM-
TEJbHBI MaTepuan OepeTcs BHayaje M3 acTepoMIOB, «Macca KOTOPBIX pa3doupaercs 10
nHa». W3 aroro matepuana moau OyoyT «JIeMUTb» MCKYCCTBEHHbIE KOCMUYECKHE Tena
¢ HauboJjiee BBHITOAHOUW (opMOll MOBEpXHOCTH. 3areM, KOTjAa MaTepual acTepouaoB Oy-
JeT ucyeprnaH, B «aeyno» noiiner JlyHa (Ha mepectpoiiky Jlynbl LlumonkoBckuii «kiamer»
HECKOJIbKO COTEH JIeT).

Hacrtynut ovyepens 3emun, a 3atem Gosbinux miaaHer. [To LlnonkoBckomy, mpoiecc
npeoOpa3oBaHusl OKOJOCOJHEYHOTO MPOCTPAHCTBA 3alMET COTHU THICAY W JAaxXe MUJI-
nuoHbl jieT. [lepectpoeHHas CojiHeyHasi cUCTEMa CMOXET OOECHevYuTh TEIIOM U CBETOM
XU3HD «3 + 10 cymecTs, MOJOGHBIX YeNOBeKy... DTo uncio B 15 « 10" pas Gomblie umc-
JIa XUTeJIell Ha 36MHOM llape, rosiarasg ux paBHbIM 2 * 107..».

Lu1onkoBckuit 6bUT TYOOKO YOEX/IeH B HUYEM He OTpPAHUYEHHBIX BO3MOXHOCTSIX ye-
JoBeyeckoro pazyma. Tak, B KHuUre «Bons BceneHHoii. HeusBecTHble pasyMHBbIe CUIIbI»,
n3nanHoit B Kanyre B 1928 1., oH Hamucan cienywolliue BIOXHOBEHHbIE CTPOKHU: «...UTO
MoryulecTBeHHel pasyma? EMy — BiacTh, cuja M TOCIOICTBO Hang BceM kocMmocoM. [lo-
CJIemHUI caM poxXjaaeT B cebe cuily, KoTtopas uM ympasiseT. OHa MOryliecTBEHHee
BCEX OCTAJbHBIX CWJI TPUPOAbBL.». BDTO TMOJIMHHBIA TMMH MOIIM 4YeJO0BEUYECKOTO
pasyma!

lennanbHble U nep3HoBeHHbIe Mbicau K. . [lnonkoBCcKOro B Hayaje Halllero BeKa
Ka3aJuchb TeM HEMHOTHUM €ro COBpeMEHHMKAaM, KOTOpPbIe O HMX 3HaJu, CMEUIHbIM yyjaaye-
CTBOM TPOBUHIMAIBHOTO MIKOJIbHOTO yuuTess. Kak m3meHwnuch BpemeHa! Bemp He Tak
VX TaBHO TOTPSICEHHBI MUp, 3aTavB JIbIXaHUE, CMOTPEJ 10 TEJIEBUACHUIO TEPBBIA BbI-
XOJI YeJloBeKa — COBETCKOro KocMmoHaBTa A. A. JleoHoBa — B CBOOOJHOE KOCMUYECKOE
npoctpancTBO (puc. 115). Co Bceil 0YeBMIHOCTHIO ObLIa IPOJEMOHCTPUPOBaHA CIOCO0-
HOCTh 4YeJioBeKa paboTaTh B MEXIUIAHETHOM TIPOCTPAHCTBE. A BBIJAIONIMECS TOCTH-
XKeHusl skunaxeit «CanoToB», TTPOBOIMBIIMX pa3HOOOpa3Hylo paboTy B KocMoce! A no-
CTUKEHUSI IKUIMAXEH aMEpUKAHCKUX <«AITOJJIOHOB», MPOJeNaBIlUX O00JbIIyl0 paboTy Ha
noBepxHocTu JIyHbl! D10 Bce mepBas Matepuanusauus Tpe3 lluonakoBckoro o mepe-
ctpoiike CosiHEUHOU cucTeMbl BoJjiel, pykamu uenoBeka. Hackonbko maneko Iluosnkos-
CKMIf CMOTpeNl Brepell, BUIHO XOTS Obl M3 TOro, yto B 1960 T. ero OCHOBHbBIE WIEU, KO-
TOpble MbI C(OPMYJIMPOBAIU, ObUIM, IO CYHIECTBY, MOBTOPEHBI KPYMHBIM AHTJIMHACKUAM
uzukom-teopeTkom JlaiicoHOM, KOTOPBIH, BEpOSITHO, HEe 3Haj HUYero o KHure lluosn-
koBckoro. KoHeuHo, pabora [laficoHa HamucaHa Ha OCHOBE JOCTUXXKEHUI DU3MKU BTOPOM
nosioBuHBl XX cTojieTus, MeXIy TeM Kak BbickazbiBaHus K. O. LluonkoBckoro He ummenu
moj coboit Takoro MpovyHoTo (yHaameHTa. Tem Oojiee MOCTOMHA YIUBIEHUS Ta MPO30p-
JIUBOCTb, C KOTOPOW OCHOBOTIOJIOXHUK ACTPOHABTUKU CyMeJ MpaBWJIbHO OLIEHUTH CyIle-
CTBEHHYIO TEHACHIMIO B Pa3BUTMM DPa3yMHOU XW3HM Ha Halleil TUiaHeTe — HeoOXoau-
MOCTb €€ 3KCIaHCUM B KOCMOC.

Mpbl ceiiuac 6ojiee MoapoOHO OCTaHOBUMCS Ha pabore /JlaiicoHa, MOTOMY YTO OHa
COJIEPXUT TIOMBITKY KOJMUYECTBEHHOTO aHaiau3a MpolJjeMbl MepecTpoiku Oymy-
M 4venoBeuecTBoM CosnHeuHoU cuctembl. [Ipexkne Bcero, umccienoBareib oOpaliaet
BHMMaHKME Ha TIOPA3UTEJbHO BBICOKME TEMITbl HayYHOTO M TEXHUYECKOTO pPa3BUTHS, Xa-
pakTepHOro sl oOlIecTBa pa3yMHBIX CYIIECTB B «TeXHOJorumueckyio a3py». «lllkana
BpEMEHM» TAaKOro Pa3BUTUS OYEHb KOPOTKA MO CPaBHEHUIO C AaCTPOHOMUYECKUMU U
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Puc. 115. Coserckuit kocmonast A. A. JleoHOB B OTRPHTOM KOCMHHYECKOM NPOCTPalcTse

reoJIOTMYECKMMU MHTEpBalaMu BpeMeHU. B ri. 22 Mbl yxe nmoguyepKuBajiu 3TO MPUMEHU-
TeJbHO K Tporpeccy paanodU3MKu 3a MOCJeAHUEe MOJBeKa.

OmHaKo UMEETCsI ONMH BaxKHbBIM MaTepUalbHBIN (haKTOP, OTPAaHUYMBAIOIIMIA B KOHEY -
HOM MTOre HayyYHOe U TeXHUYeckoe pa3BUTHE oOlecTBa. eno B TOM, 4TO pecypchl Be-
1IeCTBA, HEOOXOAMMBIE ISl TAKOTO Pa3BUTHUS, HE SIBISIOTCS HeucyeprnaeMbiMu. 06 3TOM
yXe 1UIa peyb B Mpeablaylieil rnaBe. B HacTosiiiee BpeMsi pecypchl BelllecTBa, KOTOpPBIE
KUCTIOJIB3YIOTCS YEJOBEYECTBOM B €ro MpPaKTUYECKOW NeSITeIbHOCTU, OTPaHUYMBAIOTCS
6uocdepoit 3emi, Macca KoTopoii mopsinka 5 ¢ 10 1, T. €. 0OKOJIO OTHOIN CTOMUJLIHOH-
HOIi Macchl 3¢eMHOTro mapa. KonnuecTBo sHepruu, exXeceKyHAHO MoTpedisieMoid yeaoBe-
YeCTBOM, IIPUOIM3UTENBbHO paBHO 6 « 10" apr (cM. mpensiayinyio raasy). He mpuxonurces
COMHEBAThCSl, YTO PECYPChl KAMEHHOTO YIJisl, HETU U IPYTUX TOPIOYUX UCKOTIAeMBIX OY-
IyT UcuepraHbl B TedeHUEe OJvKailieil COTHU JIeT (CM. MPEeabIAYIIYIO TJIaBy).

C HacTymieHMeM 3pbl OCBOCHMSI KocMoca MpobjeMa pecypcoB UMBUIM3ALUU
B TMPUHLIMIIE MEHSIETCS CaMbiM paJAUKalbHBIM 00pa30M.

BrionHe ecTecTBEHHO, YTO Ha OMpeNeeHHOM, JOCTATOYHO BHICOKOM, 3Tare pa3BUTUS
obliecTBa ¢ HEOOXOAMMOCTbIO BO3HMKAET TEHACHILIMS MCIOJb30BaTh PECYPChl BellleCTBa
U SHEePTuU, Haxonsuiuecs: BHe 3emiu, HO B mpeaenax CojiHeUHO cucTeMbl. KakoBbI Xe
aTu pecypcbl? Eciu roBopuTh O pecypcax 3HEpruu, TO, MPEXJAe BCEro, CieayeT UMETb
B Buny u3nydeHue Connia. ExecekyHIHO oHo m3nydaeT 4 « 10" spr. Urto kacaercst pe-
CYpCOB BEILIECTBA, TO 3/IECh OCHOBHBIM MCTOYHMKOM MOTYT OBbITh Macchl OOJbLIMX ILIa-
HeT. Macca mtaHeTsl ruranTa lOmurepa coctapiser, Hanpumep, 2 ¢ 10” r. Uto6sl mo-
HOCTBIO «pacnblIuTh» Maccy HOnutepa, HeoOXOIMMO 3aTpaTUThb 3IHEPrUI0 MOpPSIAKA
10* 3pr, uTto paBHO 3Hepruu, usaydeHHoit ComHueMm 3a 800 ner.

HauGonee panumoHanbHBIM crmocoboM ucCMmoyb30BaHUS Macchl Omutepa coriacHo
[aiicony OyneT coopykeHue TrMraHTCKoU cdepbl paauycoM OKOJIO OAHOM acTpOHOMHUYE-
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ckoi equHUIHI (T. €. 150 MJIH KM), B IIeHTpe KoTopoit OymeT HaxomuThesd Comnue. Ilpu
9TOM, KaK JIETKO MOXHO IOACYMTaTh, TOJIIMHA cdepbl ObUla ObI TakOW, YTO Han
KaXIbIM KBaJPAaTHBIM CAaHTUMETPOM €€ MOBEPXHOCTH HaXoamyioch 661 okoso 200 T Bele-
ctBa. O00JI09Ka TAaKOM TOJIIMHBI BIIOJHE Moryia Obl OBITH oOMTaemoii. BcmomMHUM, 4TO
Macca atMocdepbl Hal KaXaAbIM KBaIpaTHBIM CAaHTHMETPOM 3€MHOM MOBEPXHOCTH OJIM3-
kak | kr. Yenosek, Kak U3BECTHO, (DAKTUUYECKU SBISETCH «IBYMEPHBIM» CYILIECTBOM, TaK
KaK OH OCBOWJI TOJBKO MOBEPXHOCTH 3eMHOTO I1apa. [103TOMy BIOJIHE TOTIYCTUMO
CUMTaTh, YTO YEJOBEK B MEPCIEKTUBE 2,5 — 3 ThHIC. JIET CO3MACT «MCKYCCTBEHHYIO Groche-
py» Ha BHYTpeHHel moBepxHocTU «cdepbl JlaiicoHa». [locie peanuzaluu 3TOro TpaH-
IVUO3HOTO TIPOEKTa YeJOBEYECTBO CMOXET HMCIOJb30BaTh BCIO JHEPTUIO, H3JIy4aeMyIo
ero «MaTepuHcKoii 3Be3noit» — ConHuem. HeoOxoaumble nisi yTUIM3al MU COJHEUHOU
9HEPTUM MAIIMHBI MOTYT OBITH pa3MellleHbl Ha TMOBepXHOCTU chephl [alicoHa WM Tre-
Hubynbs BHyTpu ee. [loBepxHOCTh 3TOH ceprl OymeT mpuMepHOo B 1 Mapa pa3 OoJiblie
MMOBEPXHOCTU 3eMHOTO Imapa. CooOpa3HO C 3TUM HacesleHUe chepbl BIOJHE MOXET IO-
CTUTHYTH MpeackazaHHoi 90 sner Hazan LIMONIKOBCKUM BEJTUYMHHBI...

JlaiicoH obOpaiiaeT BHUMaHUe Ha OIHO MHTEPECHOE OOCTOSITENBCTBO: PSI COBEPINEH-
HO HE3aBHCHMMBIX BEJUYMH — MacChl OOJNBINMX TUIAHET, TOJNIIMHA MCKYCCTBEHHOW OMO-
cdepsl, 00111ast SHEPTUS COMHEYHOTO M3IYYCHUS, BPeMsI CYIIECTBEHHO TEXHOJOTHUYECKOTO
pa3BUTHS OOIECTBA U BpeMs, HY>XXHOE ISl PACTIBIICHUST Macc GOJBIINX TIAHET, — OKa3bl-
BaeTCcs OYeHb XOpOIIO corjacoBaHHBIM. «[loaTtomy,— 3akmiovyaeT J[laiicoH,.— ecim uc-
KJTIOUYUTh BO3MOXHOCTb CIYYaifHOW KaTtacTpodbl, BIOJHE 3aKOHOMEPHO OXHWIAaTh, YTO
pasyMHBIe cyliecTBa B KOHIIE KOHIIOB OYIYT BHIHYXIEHBI MPUOETHYTh K MOIOO0HOM (hop-
Me 3KCIUTyaTalluy JOCTYIMHBIX UM pecypcoB. Cleayer oXuaaTh, YTO B Tpeaesax HeCKOJb-
KHUX THICSY JIET TIOCJIe BCTYTUIEHUS B CTAAMIO TEXHUUYECKOTO Pa3BUTHUS JIOOON MBICISIINIMA
BMI 3aliMET MCKYCCTBeHHYI0 Ouocdepy, TMOIHOCTHIO OKPYXAIONIYI0 €ro MaTepUHCKYIO
3BE3MY».

Jlo aToro myHKTa uccienoBaHue JlaiicoHa, MO CyIIeCcTBY, OBIJIO TIOBTOPEHUEM WIEH
[InonkoBcKOTO, HO, KOHEYHO, HA YPOBHE HayKM BTOpoit mosoBuHBI XX crtonerus. [danee,
omHako, JlalicoH aenaeT MPUHUMIHUAIbHO HOBBIM mar. OH CTaBUT BOMpPOC, KakK OymeT
«BBITJIAIETh CO CTOPOHBI» IIMBUJIM3ALIMS, PACTIPOCTPAHUBIIANACSA MO BHYTPEHHEH TMOBEPX-
HOCTM cdepbl, OKpyXalolieii 3Be3my. Tak Kak M3JIyueHUe <«IEeHTPaJbHON 3BE3Ibl» HE
MpoiJeT CKBO3b Hempo3pauHyio cdepy alicoHa, To B MeX3Be3IHOE MPOCTPAHCTBO OY-
IeT M3Ay4aTh TOJBKO HapyxXHas MOBepXHOCTb 3Toi cdepnl. Temmeparypa mociemHei
IOJIKHA OBITH MPUMEPHO TaKO XXe, KaK M CpeaHss TemIeparypa 3emiu, T. €. okoyio 300 K.
Ilpu Takoil TemmepaType, COTJIACHO XOPOIIO M3BECTHBHIM M3 (BPU3MKM 3aKOHAM H3JIyde-
HUS HarpeThix Tend, chepa OymeT MCIycKaTh MPEeMMYIIeCTBEHHO MHOpaKpacHbie (Terio-
BBIe) Ty4u ¢ HauHON BONHBI OT 10 mo 20 Mxm. IloiaHast MOITHOCTH M3NMy4eHUST Chephl
JlaiicoHa B nH(®paKpacHOU 06JaCTH CIEKTpa JOJKHA OBITh TAaKOM XXe, KaK U Y LeHTpasb-
HOH 3Be3Obl B «BUIMMOI» 00MacTv. B MpoTMBHOM ciiyyae M3JydeHUe 3BE3Ibl BHYTPHU
chepbl «HaKaTIMBaJIOCh» OB, YTO MPHUBENIO OBl K KaTacTpohUIECKOMY HarpeBy HMCKYC-
CTBEHHOI OMOChepHI.

TakuM 06pa3oM, WHOTUTAHETHAs LMBWIM3ALNS, .pa3BUBAIONIASCA B OMMMCAHHOM Ha-
TIpaBIeHUM, TOJIKHA «CO CTOPOHBI» HAOMIOAAThCA KaK OYeHb MOIIHBIM MCTOUYHUK MHMpa-
KpacHOTO M3JaydeHus. ATMocdhepa 3eMau Tpo3pavyHa I U3AYyIeHUs ¢ JIMHON BOJHBI OT
10 mo 20 mxM. CrnemoBaTebHO, MHPPaKpacHOEe M3JIyYeHHE OT MOAO0OHBIX 00BEKTOB (€CIu
OHM, KOHEYHO, CYIIECTBYIOT) OYyIeT CBOOOJHO MPOXOAUTH Yepe3 3TO «OKHO TPO3pavyHO-
CTH» B 3eMHOI atMocdepe M BIOJHE MOXET OBbITh HAOMIOMAeMO C TIOMOIIBIO OOJBITUX
COBPEMEHHBIX TeJleCKOMOB. YyBCTBUTEIHHOCTb COBPEMEHHOM MPUEMHOM anmapaTypsl Mo-
3BOJISIET 3apPETUCTPUPOBATh TaKOe M3JIyuyeHWe, eCM 3Be3MHas BeJIMYMHA «MaTePUHCKOMN»
3Be3/bl sIpye 8-i, UTO COOTBETCTBYET paccTosHMAM mopsaka 100 cBeTOBBIX JeT (ecau
3Be3/bl Oosiee MTM MeHee MoxoxXu Ha Haie ConHile). B 6mmkaiiime necsaTuieTus: MOXHO
OXWIAaTh 3HAYUTETHLHOTO YBEJIWUYEHUs YYBCTBUTEILHOCTH MPUEMHON ammapaTypbl B AMa-
naszoHe 10 mo 20 MxMm. DTO AacT BO3MOXHOCTb 00cienoBaTh Bce 00beKThl n0 10—12-i
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3Be3HOM BeMMYMHBI. COOTBETCTBYIOIIME 3BE3[bI MOTYT OBITh YAaJeHbl OT HAc Ha pac-
CTOSTHMSI B HECKOJIbKO COTE€H CBeTOBBIX JieT. Iloatomy [laiicoH mpellmaraet niast oOHapy-
KE€HUSI MHOTUTAHETHBIX 1M BUJTU3AIIM I TPEANTPUHATH CUCTEMAaTUUECKUE .TTOUCKU «TOUSUHBIX»
WCTOYHUKOBJIMH(PAKPACHOTO N3JTyYeHUSI BHE3EMHOTO TTPOUCXOXKICHNUS.

B nmpuHIIMMe BO3BMOXHO, YTO Takoe U30BITOYHOE MH(ppaKpacHOE U3JTydeHHE CYIIeCT-
BYeT y HEKOTOPHIX 3BE3l, MABHO yXe€ HaOJIOAaeMbIX ONTUYECKUMU METOJaMU. DTO MO-
XeT ObITh TUGO B TOM cilyyae, KOTJa WHOTUIAHETHAs IMBUIM3ALMS M3-3a HEXBATKU
«CTPOUTEJBHOTO MaTepualia» — BellecTBa OOJNBIIMX TJIaHET — He CMOTJa MCIOJIb30BaTh
BCIO 3HEPTUI0 M3IYYEHMs] OT LIEHTPaJbHOM 3Be3lbl, JMOO KOTJa OHa pacrojiaraeTtcsi BO-
KPYT OIHOI M3 3Be3/ KpaTHO# cucteMbl. Mbl 3HaeM, coriacHo ucciaenoBanusm Cy Ily-
XyaHra, 4YTO XW3Hb MOXET pa3BMBATbCS U OKOJIO KOMITOHEHT ABOWHBIX 3Be3l (CM.
rin. 11). TlepBoouyepenHoit 3amaueii JalicoH MO3TOMY CUMTAET TJIaHOMEpHOE 00c/enoBa-
HMe OMMXaWIIMX K HaM 3Be3/, 0COOEHHO 00JIaJalollnX «HEBUIUMBIMU» CIIYTHUKAMMU.

<> BaxHble pe3yJabTaThl B 3TOM HaIlpaBJeHWU ObLIM MOJYYeHBI ¢ TTOMOIIbIO MH(Dpa-
KpacHoro kocmmueckoro teieckorma (MPAC). Temeckom wumea 3epKajo AUaMETPOM
57 cM, KoTopoe il obecrieueHus MoJaBleHUs COOCTBEHHOTO MH(MPaKpPaCHOTO U3JTyYeHUS
oxnaxnmaioch o Temmepatypel 10 K (Bcero Ha 10 KenbBUHOB BEINIE abCOTIOTHOTO Hy-
ns). UadpakpacHble neTeKTopsl B (hoKyce 3epKana oxiaxnanuck no 3 K. Teneckon pa-
Ooran B yeThipex Auanaszonax: 8§ — 15, 20 — 30, 40 — 80 u 80—120 mxm. CIyTHUK OBbLI BbI-
BeJIEH Ha TOYTH TMOJISIPHYIO OpOMTY (yroj HakJIOHa TUIOCKOCTM OPOUTHI K TJIOCKOCTH
3¢MHOTO 3KBaTopa 99 °) Tak, 4TO OH ABMTajIiCd IOCTOSHHO Haj I'paHULEH NeHb — HOYb
Hax 3emiieif, 4to ymoOHO AJisi TpoBedeHUs KapTorpadupoBaHusi Bcero Heba TpuU TIO-
CTOSTHHBIX ycloBusx ocBemieHHoctu CosHueM. PaGora Temeckoma mpomoskanach He-
NpepbiBHO B TeueHUe 1983 r. u ObuTa 3aKOHUYEHA B pe3yJbTaTe M3PacXOJOBaHUS pecypca
SKUAKOTO refust. 3a BpeMs paboThl ObUTO HMccieqoBaHO 98% Bceit HeOGeCHOH cdepbl U ObI-
710 oTKpBITO 0KoJ1o 200000 MH(bpaKpacHBIX acCTPOHOMUYECKUX 00bekTOB. OOpaboTKa Ka-
Tajora 3TUX OOBEKTOB IMPOAOJIKAETCS N0 HACTOSIIErO BPEeMEHMU.

Hnsa obcyxmaeMoii 3mech mpobiaeMbl pe3ynbTaThl MPAC mHTEepecHB B HECKOJIbKMX
HanpaBJeHUSX.

Bo-mepBbix, OblTM OOHAapyXeHbI O0OJOYKM U3 TBEPABIX YACTHUI[ OKOJO MOJIOIBIX
3BE3/, BO3MOXHO, yKa3blBalolIMe Ha MPOAOJXKAIONIMKCS Tpoliecc 00pa3oBaHUs TIJIaHET.
Takue 000109KM OOHApYXeHBI OKOJO 3Be3nbl Bera (a JIupbl, pacctosiHue 25 CBETOBBIX
netr), @omanbrayr (a FOxHoit PwiObI, 23 cBeTOBBIX Toma), ¢ OpumaHa (11 CBETOBBIX JeT)
u P Kuponucua (50 cBeroBwix Jiet). Bekope mocie atoro oTkpbeitTust CmMut u Tepun ¢ mo-
MOINIbIO Ha3eMHOTO Tejieckora ¢ KopoHorpaom ¥ MO3aMYHOTO MpUEMHHUKA CBeTa TOJ-
TBEpAWJIM, YTO 000J0uKka okosio P XKuBonucia npeacrasnsieT co60it MCKPUBJICHHBIA MTPO-
TOTJTAHETHBIN JUCK. 3aTeM MPOTOIUIAHETHbIE NUCKM ObUIM OOHApyXeHBl C TOMOIIbIO
Ha3eMHBIX TEJIECKOMOB OKOJIO HEKOTOPBIX MOJoAbIX 3Be3n Tuma T Tenbiia (Hampumep,
okojo HL Tenbua), Bodpact kotopbix 0,1—1 mumimon jer. O4yeHb WHTEPECHO, YTO
CXOIHBIC TUCKM ObLIM OOHApyXeHBl U Y HEKOTOPBIX CONHIENOTOOHBIX 3Be3l, KOTOpHIE,
KaK 0Ka3ajoch, 00JIaflaloT aHOMaJIbHBIM WH(pPaKpacHbIM U3JydyeHueM. s OmHOro M3
Takux UCTOYHMKOB IRS 1551 mmck OBIT OTKPHIT IO AHOMAaJbHOMY paavOU3TydeHHIO
B MUJUIMUMETPOBOM JMama3oHe ¢ MOMOIIbI0 45-MeTpOBOrO paauoTeseckona B SITOHUU.

OymaH u Xwumner cuutaiot, yto no gaHHeiM MPAC u3 335 3Besn B mpenenax 80
CBETOBBIX JIET OT Hac 68 3Be3nm (T. e. okosio 20%) MOKa3bIBAIOT U30BLITOUHOE MH(MpaKpac-
HOE M3JIyYeHUe, B OCOOEHHOCTM 3TO OTHOCUTCS K 3Be3naM kiaccoB A m F. Takum obpa-
30M, OKOJIO TIOJIOBUHBI A 3Be31 UMEIOT TbLIeBble 000J0YKU, U OHU COXPAHSIOTCS TPU-
MEpHO TIOJIOBMHY XM3HU 3TUX 3Be3n — 100 MUJIJTMOHOB JIET, YTO KaK pa3 COBIAmaeT co
BpeMeHeM, HeOOXOOUMBIM ISl 00pa30BaHUs OOJBIIMX IJIaHET. DTO, BO3MOXHO, YKa3bl-
BaeT M Ha TO, 4TO AJs Goyee cTapbix 3Be3n TuUma CojHIA TUIAHETHBIX CUCTEM CTOJIBKO
Xe, CKOJbKO W 3Be3d. Ho 3T0, KOHEYHO, TOJIbKO KOCBEHHOE yKa3zaHue.

Cpenyn o6bekTOB, 00HapyxkeHHbIX MPAC, nMeeTcst 60Jblioe KOJIMYECTBO TaKUX, KO-
TOpbIE M3JIyYyaloT TOJBKO B MH(pPaKpacHOM IMaNa30HEe W MOTOMY HE OTOXIECTBISIOTCS
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HU C KAKUMM APYTUMH actpo-  /G00[TT T T T T T T T T

HOMUYECKUMU 00beKTaMU. DTU 500 1= B ueae =
00BEKTH HAIIOMUHAIOT IO Xa- B s \\ ]
paKTepy CIEKTpa U3JIy4EeHUE OT 600 - % N g
chep Maiicona. OmHako IIpu- ,/ \

MEpPHO TaKUMU Xe€ XapaKTepuc- 400\~ 7 240K = =
TUKaMM JOJIKHBI  00JagaTh / i ?é;awe froean

3B€3[bI, OTHOCSIIMECS K KJac-
Cy KpacCHBIX TMTAaHTOB — KJIacc
3Be3 ¢ MaccaMmM, OJIM3KHMU K
COJTHEYHOM, HO B CBOEH 3BO-
JIIOIUY 3alleAIIMMHU Janbine. B
saape 3Be3dbl SAAepHBIE peak-
MU TIPpEeKpamamoTcs U OHO
CTAaHOBUTCI 0Oojiee KOMITaKT-
HBIM, a aTMOcdepa 3Be3Ibl pac-
mIpseTca OO0 paguyca B He-
CKOJIKO  aCTPOHOMMUYECKHUX
equHul. Ha nepudepun atMmo-
cdepbl BO3HUKAET OISATh ILIOT-
Hasl IbLIeBas 000J0YKa. q
B. Y. Capnn Beimenun u3 1
katajora MPAC mars HaubGo-
Jlee MHTEHCUBHBIX OOBEKTOB
(puc. 116), cmexTp KOTOpPHBIX
Haubojiee OJIM30K K CIEKTPY
YEepHOTO Tejla, HE OTOXIECT-
BJICHHBIX C U3BECTHBIMU acTPO-
HOMUYECKUMU 00BEeKTaMU.
Cpenu HUX HCTOYHUK

G 357,3 — 1,3 — cunbHedmunii Puc. 116, Ir‘Ic‘Tn‘ulanu € MAKCHMYyMOM B CHEKTPE M3 KaTanora
06bekT KaTasora MPAC. Tlo cnytiuka MPAC. TlnoTHOCTs NOTOKAa CKOPPEKTHPOBAHA K MEpHO-

TENLHOMY CHEETPY B COOTBETCTRAM € npouenypoil  kanubposku
(dopme crekTpa TemIeparypa WPAC (HeiireBaysp u ap.. 1984)
coorBeTcTBYeT — 53°C. Ecmm
MPEATNONOXUTh, YTO BTO HU3JIyYeHUEe HUCXOAUT OT cdepbl JlaficoHa M €ro MOIIHOCTb
npuMepHo paBHa cBeTuMocTd CofHIA, TO paccTosiHue N0 o0bekTa Bcero 20 CBETOBBIX
sieT. Hukakux o0beKTOB B ONTUYECKOM WU paauoarana3oHax B 3TOil YacTu Heba He oOHa-
DPYXEHO.

Hpyrue o06beKTHl, BhmeaeHHBIe B. WM. Coibimom:

0507 + 528 POS, crexTp cooTBeTCTBYyeT Temmeparype +17°C, omHako B HallpaBjie-
HUM UCTOYHUKA BUJHA 3Be3lla — KPACHBI T'MTaHT, PACCTOSIHUE J0 KOTOPOTO COCTaBISET
2500 cBeroBbIX JeT. Ecnu mpeanonoxuts, yTo 310 cdepa HdaiicoHa, Kak M BbIIIE, TO pac-
CTOSIHME OKa3ajJoch Obl paBHbIM Bcero 70 cBeTOoBbIM rogaM. OTIMYUTENbHON OCOOEH-
HOCTbIO KpAaCHBIX TUTAHTOB C TIbUIEBBIMM 00O0JIOUKAMU SIBJISIETCS TaKXe TeHepalus
U3Jy4yeHUs] B PaJAMOJUHUU MOJIEKYJbl TUAPOKCUJIA Ha BOJIHE 18 cM.

0453 + 444 PO3, temmeparypa + 67 °C — BeposSITHO, OOBEKT IMOXOX Ha IIpeAbIIy-
muii. B nnanasone 3 MKM oOHapyXeHa cCrieKTpajbHasl JeTalb, XapaKTepHasl AJisl MOJOChI
TOTJIONIEHUS JIbJA.

0536 + 467 POS5, temmeparypa +17°C —eciu 3TOT OOBEKT COOTBETCTBYET cdepe
JlaiicoHa, TO paccTosiHME N0 Hero okojio 70 cBeTOBBIX JieT. JleTaJbHbIX HA3eMHBIX Ha-
OJII0ZICHU HE TPOBOAMIIOCH.

0259 + 601 PO2 — xonomHbIi 00BEKT, TemmepaTypa KoTtoporo -188°C; ecmu 3To
cepa [Haiicona, to pacctosgHue m0 Hee 400 CBETOBBIX JIET.
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Bonee TuiatenpHbil aHanu3 gaHHbIX MPAC mokaspiBaeT, 4TO B HalpaBJIeHUM Ha
meHtp lamakTuku mMeeTcst 60IbIIOE CKOIJIEHHE MOZOOHBIX 00beKTOB. B pammyce 5° Bo-
Kpyr LeHTpa OoOHapyXeHOo okojo 2500 MCTOYHUKOB, TEMIIEpPaTypbl KOTOPBIX HAaXOASITCS
B uHTepBaie -23 -- +177°C. [Mlo-BuaumMomy, Oojblnas 4YacTb W3 HUX — 3TO TOTPY-
KEHHBIC B MMbIJIb CBEPXTMTAHTCKHUE 3BE3[IbI CO CBETUMOCTSIMU, B IBE-TPU THICSIUU pa3 Ipe-
BhIIIaloNIMMU cBeTUMOCTh ConlHIA, eciM OHU HaxonmsTcss Ha paccrosHuu 30000 cse-
TOBBIX JIeT (paccTossHue na 1eHTpa [amaktuku). OmHAKO BaXHBIM BBIBOJOM WH3
nabmopenuit UPAC saBnsercss u To, 4TO Tenepb eCTb KaHIMAATHI IUIsl Oojiee JEeTalbHOTO
U3yYeHUs, KaK BO3MOXHBIE TUTAHTCKUE aCTPOMHXEHEPHbIE KOHCTPYKIINK <>,

Unes laiicoHa mpuMeuaTeabHa TeM, YTO JaeT HEKOTOPHI KOHKPETHBIM MpUMep Ta-
KOTo npeoOpa3oBaHUs TUIAHETHOW CUCTEMBI, KOTOPOE BITOJIHE MOXET ObITh HabI0gaeMO
C MEX3BEe3IHBIX pacCTosiHMil. SBnsieTcst u, oqHaKo, coopyxeHue cdepsl JaiicoHa enuH-
CTBEHHO BO3MOXHBIM TIYTeM pPa3BUTHUS LMBWIM3AIMU, KeJawllell B MaKCHMalbHO BO3-
MOXHOM CTeNeHM MCIOJIb30BaTh SHEPTETUYECKUE PECYPChl CBOEH TIAHETHOW CHUCTEMBbI?
[To-BugumMomy, HeT. MBI ceiiuac yKaxeM Ha JIpYTroil MbICIMMBIA MUCTOYHUK SHEPTUU, MO-
XeT ObITh, Jaxe Goiee 3dGekTuBHBIN, yeM 100 %-Hoe MCTOIb30BaHNE SHEPTUU U3JTyde-
HUS LIEHTPaJbHO 3Be3/bl. Peub UIeT 0 MpuHUIMIKATbHON BO3MOXHOCTH UCTTOJIb30BaAHMS
Macc OOJIBIIMX TUIAHET B KayecTBE SIIEPHOTO TOpIOYEro i peakuuu cuHteza. Kak uz-
BECTHO, OOJIbIIME TUIAHETHl COCTOSIT MPeUMYIleCTBeHHO U3 Bomopoxaa. [Ipu macce HOmnu-
Tepa 2 + 10 r 3amac sepHOit HEPTUN B HEM, KOTOpPasi MOXET ObITh OCBOOOXIEHA MpPU
CHMHTe3e siJep BOAOPOAA B siapa reamsi, cocTapnsier okono 10° spr. DTo uymoBHIIHO
00JIbIII0E KOJMYECTBO IHEPTMU TAKOTO Xe MOopsKa, KaK U d9HEPTUSl B3pbiBa CBEPXHOBOM
3Be30bl (CM. TJ1. 5). SAnepHyr0 SHepruio MOXHO OyaeT OCBOOOXAATh IMOCTENEHHO, B Teye-
HUE IJIMTEJbHOTO MpoMeXyTKa BpeMeHU. Ecim, Hampumep, execeKyHIHO OCBOOOXIATh
4 + 10” 3pr (4TO paBHO MOILITHOCTH COJHEUHOTO M3JIYYeHUs ), TO 3araca saepHoit SHeprun
Omurepa xBatut mouytu Ha 300 MUIH JieT. DTOT CPOK, BEPOSITHO, IMPEBOCXOIUT JJIUTEIb-
HOCTb «IIIKaJibl BpeMeHW» JII000i pa3BUBAIONIEHCS TMBUIU3ALIUU.

Haxonel, moyemy Obl He TMpeICTaBUTh, YTO BBICOKOOPTAaHW30BaHHAs IMBWJIM3ALIMS
MOXET «IlepecTpauBaTh» CBOIO 3BE3[Y, OKOJIO KOTOPO OHa Koraa-To Bo3HukJja? Hampu-
Mep, 6e3 «boapimoro yuiepba» IJisI €€ CBETUMOCTU MOXHO <«IT03aMMCTBOBATh» y 3TOU
3Be3/Ibl HECKOJILKO MPOLIEHTOB e Macchl. [IpaBo, MBI HE MOXeM TMpPEeMIOXUTh ceiiyac pe-
LIETIT, KaK OCYIIECTBUTh TaKylo MepecTpoiiky. [Toxoxe, ogHaKo, 4TO 3TO Hago OyneT 1e-
7aTh O4YeHb MeJUIeHHO. Bo BcsAKOM ciyuae, pesepB Macchl mopsaaka 5 ¢ 10" r (uto B 25
pa3 Gousbiie Macchl FOmuTepa) pasBuBaromiasicss BHICOKOpa3BUTas IIUBUIM3ALMS MOXET
MOJIYYUTh UMEHHO TaKUM CIMOCOO0M. DHEPTeTUYECKUIl 3KBUBAJEHT 3TOW BOAOPOIHON
Macchl 6yaeT yxe 3 « 10* 3pr, a 3TOro MoXeT XBaTUTh Ha HECKOJNbKO MUJUTUAPHOB JET.
[lepecTpoiika 3Be3abl MOXET HOCUTh U OoJlee panvKalbHBII XapakTep. MoxeT ObITh, Aa-
XK€ BpeMSI M3JIydeHMs] 3Be3[bl OYNET «COIIaCOBAHO» CO «IIKAJOH BpeMeHW» IMBUIIM3a-
uuu. He m3nyyaTh xe et «3psi», Mocjae TOro Kak UMBUJIM3ALMST MPEKPATUT CBOE CYIle-
ctBoBaHue! Henb3st Takke MCKIIOYUTH, YTO CIEKTPaJbHBIN COCTaB M3JYyYEHUsS 3BE3Mbl
OyneT MEHSITbCS B XeJaTeJlbHOM HamnpaBieHWH. KOHeYHO, OYeHb CTPaHHO MPEACTaBUTh,
YTO BBICOKOOPTAHU30BaHHbBIE Pa3yMHBIE CYIIECTBA MOCTYMAIOT CO CBOUM CBETUJIOM TIPU-
MEpHO TaK Xe, KaK TYpUCTbl C KOCTPOM...

[1py pa3yMHOM MCTIOJIb30BAHUM 3TOTO OTPOMHOTO KOJIMYECTBA SHEPTUU COBEPILIEHHO
He OyzmeT HeoOXOmMMOCTU coopyXaTh BoKpyr ConHua chepy. MOXHO TpeArnoNoXHUTh,
YTO, HampuMep, TMOJOBMHA Macchl OOJBIIMX TUIAHET TOMIET Ha COOPYXEHUE MCKYC-
CTBEHHBIX TJIaHET («3(DUPHBIX TOPOAOB», MO TEPMUHONIOTUM L[MONIKOBCKOTO), TPUUYEM 3TU
COOpYyXeHUsl OyIyT ABUTATbCSl BO BCEM OKOJIOCOJIHEYHOM TMpocTpaHcTBe. Ha kaxmom Ta-
KOM CTIYTHUKE OYIyT MOIIHBIE TEPMOSIIEPHBIE YCTAHOBKM, B KOTOPBIX «TOPHOYNM» OyaeT
BCE TO K€ BEIIECTBO OOJIBIIMX TUIaHET... B 11eJJloM 3Ta KapTuHA pa3BUTUS LIUBUIM3ALUU
CcXo/lHa ¢ Toii, KoTopyto Habpocan K. B. llnonkoBckuit B «I'pezax o 3emie u Hebe». On-
HaKO B JIOMTOJTHEHHUE K «COJIHEYHBIM MOTOpPaM» UCTOYHUKOM 3HEPTUU B «3(PUPHBIX TOPO-
nax» OYyAyT YIpaBisieMble TepMOSiIEpHbIe peaklMd CUHTe3a.
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Ot obnactu Oe3ymepXxHoil (aHTazuu nepeiigemM Ternepb K 0ojiee peaMCTUYECKUM
OLICHKAM BO3MOXHOCTEM BBICOKOPA3BUTOW LIMBUIM3ALMU, BBILICIIICH 3a Mpeaesbl CBOei
IJIaHEThl U MPUCTYMUBIIEH K OCBOEHMIO TUIAHETHOM CUCTeMBbl. Bbillle Mbl paccKa3blBaiu
yxe o runore3e JlaiicoHa — LlnonkoBckoro. [TpuxoauTcsl TOJABKO YAUBISATHCS TOMY, Kak
pa3BUTHE HAYKM M TeXHUKU B Hallle BpeMsl JejaeT, Ka3ajaoch Obl, camble (DaHTACTUYECKUE
MPOEKThl 0ObEKTOM KOHKPETHOI'O MCCICI0BAHMSI.

OcTtaHOBUMCS B KauecTBe INMpuMepa Ha mpoekTe [IpMHCTOHCKOI Tpynmnbl (GU3MKOB
U UMHXEeHepoB, paboTawolnux noja pykoBoacTBoM O'Heitna. Dta rpynmna netanbHeImm
00pa3oM, Ha YPOBHE TEXHMYECKOro IPOEKTUPOBAaHMS, pa3paboTaja IUIaH COOPYKCHUS
OrPOMHBIX KOCMUYECKUX KOJOHMU. [lepBas oyepeab MpoekTa MpeaycMaTpUBAET COOPY-
XKeHUe B 00JaCTM TaK Ha3blBaeMOM «IMOpaliOHHOM TOYKM» cUCTeMbl 3emiast — JlyHa
(T. €. OAHOM W3 NBYX TOYEK, HAXONSIIMXCS Ha JIYHHOM OpOMTE W PaBHOYHAJCHHBIX OT
1eHTpoB 3emuin U JIyHbI) KOCMMYECKOM CTaHLUMM ¢ auameTpoM 1,5 kM. BpaiieHue stoit
CTaHUMKM O0OECNEeYMT Ha Heil MCKYCCTBEHHYIO CUIIY TSIKECTH, paBHYIO 3eMHOil. BHyTpu ee
OyayT BbIpAlIMBaTbCS OBOLIM W (PYKTHI, OymeT maxke pa3BUTOE KMBOTHOBOACTBO. Tam
Xe OyayT pa3MellleHbl MPOMBIILIeHHbIe TpeanpusaTus. Korma coopyxkeHue cTtaHIUU Oy-
IIeT 3aKOHUYEHO, OHa Oymer camoobecrneuuBalolieiicss cucremoil. Ha Heit mMoxHo Oyaer
pasmecTuTh 10 10 ThICSY YeJOBEK MEpCcoHasa, JJIsl KOTOPhIX OyIeT co3laH YpOBEHb KOM-
dopra Gonee BbicOKMii, yeM Ha 3emiie. BbiOOp MecTa coopyxkeHUs (TOYKHU JIMOpAIMK)
NUKTYETCSI COOOpaXXKeHUSIMU HEOECHOM MeXaHUKU: JII000e TeJO0 0KOJIO TAKUX TOYEK MOXKET
TaM HaXOIMThCSA HEOMpPEedeJeHHO OOJIr0, ABMIasich BOKPYr 3eMJIM 110 JIYHHOW opOuTe.

Cnenyer Moa4epKHYTh, YTO 3TOT MPOEKT SIBJSETCS TMEPBBIM LIArOM IO IMyTH peaiu-
3alMU «3(UPHBIX TOPOIOB», 0 KOTOphIX Korma-to Meutan K. 3. HuonkoBckuit. OgHako
MPOEKT, KaK YXe TMOAYepKUBAIOCh, IOBEAEH A0 CTPOroro MHXEHEPHOro pacyera, OIU-
palolerocsl ToJbKO Ha yPOBEHb COBPEMEHHOM TEXHOJIOTMU. B 4acTHOCTH, CylleCTBEHHBIM
MOMEHTOM B 3TOM IIPOEKTE SIBJISIETCSI LIMPOKOE MCIOIb30BAHUE IPU COOPYKCHUM CTaH-
LIMU TaK Ha3bIBAEMbIX «UETHOKOB», T. €. KOCMMUECKHX KOpabyieii MHOTOKPATHOIO MCIOJIb-
30BaHUS, YTO 3HAYUTEJIbHO YACIIEBISIET KOCMUYECKOE CTPOUTEIbCTBO. [IpuMeuaTebHO,
YTO OOJIBIIYI YAaCTh CTPOMTENbHBIX MaTEpUaoB [JIsI COOPYXKEHMSI 3TOM KOCMMUYECKOM
KOJIOHUH LieJecooOpa3Ho moJiyyath ¢ JIyHbI (puc. 117) — 06CTOSITENBCTBO, KOTOPOE MPO-
3opauBo npeasuaea K. D. LInonkoBckuii.

Puc. 117, Jynnas Gasa ana goOwiin BEWECTRA, WIYLIEIO HA CTPOHTENLCTBO KOCMHEMECKONH Kofgounn (IpoekTt)



CTOMMOCTb COOpPYXEeHHUsI TaKoi KOJOHMM oleHuBaerca B 100 MiIpa HoJuapos,
CpOK coopyxeHusi— 15—20 net. g cpaBHeHHs yKaxkeM, 4TO aMEPUKAHCKMI MPOEKT
«ATIOJIIOH», YCTIENTHO PEIMBIINIA 3aady BbhICAIKU YeloBeka Ha JIyHe, obomiencs moYTh
B 30 mupn nmoinmapoB. K atomy moGaBMM, YTO MO30pHas BbeTHaMcKas BOWHa 3a 8 Jer
obonutach amepukaHckomy Hapoxy B 130 muipnm mosrapoB, He cumrtass 50000 yOMTBIX.

Mexmy TeM coOpyKeH1e ONMMCAHHOM BbIIIe KOCMUYECKOW KOJOHUM CYJIUT OIPOMHBIE
BbITofbl. He roBopst yke 00 YHMKAJIbHBIX BO3MOXHOCTSX HCCIEIOBaHWIA B obnacTH (yH-
IaMEeHTaJIbHBIX HAayK O TIPUPOJE, PE3YJbTaThl KOTOPBIX MPOCTO HEBO3MOXHO OLEHUTD,
Takasl CTAHIIMSI CTAHET CYIIECTBEHHBIM MCTOYHUKOM 3HeprocHabxeHus 3emuu. [lepexsa-
YeHHas CUCTEMOM 3epKaJl, OKPYXKaloIIMX KOCMUYECKYIO CTAHIIMIO, COJTHEUHasi 3HepTrus Oy-
JIeT TIpeoOpa3oBaHa B MMKPOBOJHOBOE paguOU3IydeHHE W 4Yepe3 IOCPEACTBO CIie-
LHUAJbHBIX pediekTopoB mepegaHa Ha 3emmo. OxasbiBaeTcs, 4YTO KO3(PQUUMEHT
MOJIE3HOTO JEeMCTBUSA TaKOW CUCTEMBbI Upe3BbIYaiiHO BbICOK: ~70%. MoIHOCTh Tiepena-
BagMOro IO TaKOMY TpakKTy TIIOTOKa OSHEPruu OYyAeT MpPeBOCXOAMTh MOIIHOCTh OT
IOTOKa HePTH dYepe3 IPOEKTHPYeMBI TIMraHTcKuii HedrempoBon Anscka — CIIA.

Ha 6a3e omucaHHOM BbIIle CTAHIIMKM, KaK TOKa3bIBAIOT PacyeThl, MOXHO OyIeT MpH-
CTYMUTh K CTPOMTENbCTBY 3HAYUTENBHO OOJice TPaHAMO3HBIX COODPYXEHUI B KOCMOCE.
Peub umer 06 00bEeKTax, Ha KaXIOM M3 KOTOPBIX MOXHO OyIeT pa3MecTUTh B BechbMa
KoMopTabenbHbIX yeinoBusax 40 — 50 mummmoHoB 4denoBeK. CoopyXeHHe TaKMX OOBEKTOB
moTpebyeT MHOTUX JeCATKOB JIET.

TakuMm o0pa3oM, MBI SIBISIeMCSI CBHICTEISIMU BO3HUKHOBEHMSI HOBOM BaxKHeHIIei
00JIaCTH TEXHUKHM — KOCMHUYECKON WHXEHEPUU. YXe ceiiuac BBHIPHCOBBIBAIOTCS KOHTYDHI
n Oymyiielr KOCMUYECKOW apXUTEKTYpHI.

IToxa Henp3st ckazath, mpuMeT Ju KoHrpecc CIIIA peieHue NMPUCTYINHUTh K 3TOMY
TPAHAMO3HOMY CTPOUTENIbCTBY B OJMKaWIve TOmbl (pa3ymMeeTcs, pedb MOXET HATH
TOJIBKO TIOKa O TIepBOM ovepean Mpoekta [IpuHCTOHCKOW Tpymmbl). M3BECTHO TOJBKO,
yro HACA BHMMAaTeNbHO M3y4aeT 3TOT MPoeKT. OmHaKo 6Ge30THOCUTEIbHO K PeIleHUAM
0 KOHKPETHBIX CpPOKaX Hayajla CTPOUTENbCTBA MEPBOM KOCMUYECKOM KOJOHUM 3TOT IPO-
€KT MMeeT, KaK Mbl YBUIUM HUXE, MPUHIUINATbHOEe 3HaYeHUe M 00CyXKmaeMol Tpo-
61eMbl, 100 OH OGOCHOBBIBAaeT abCOJIOTHYIO PealbHOCTh BBIXOJA HE OTHEIbHBIX TePOEB-
KOCMOHABTOB, a uYeJioBeYecTBa 3a Tpeleibl 3eMJIW I aKTUBHOW CO3UAATETbHOI
paboThl, KOTOpas B TMEPCIEKTHBE MO3BOJUT M306eXaTh HAJBUTAIOMUXCS KPU3UCHBIX CH-
Tyanuii. 3aMeTHM, YTO YPOBEHb TEXHMUYECKOM MPOPabOTKU 3TOrO MpOeKTa ceiiyac Hems-
MEpUMO BBIIIIE, YeM, CKaxeM, MPOeKTa MHOTOCTYMeHYaTOl pakeThl L[1MOJKOBCKOTO B Ha-
yane Hamero Beka. CoyeTaHHe 3TOTO OOCTOSATENBCTBA C OYEBUIHOM OOIIECTBEHHOM
MOTPEeOHOCTBIO €CTh TapaHTHS TOTO, YTO OMMCAHHBIN BHIIE MPOEKT HaYHET peaTu30BbI-
BaTbCs, BO BCAKOM ciiydae, B Onmxkaiime 2 — 3 mecatunetus. OcyliecTBIeHUE TPOEKTa
O'Heiina OGymer, TO CyIIecTBY, HavaJloM CcoopyxXeHus chepbl JlaiicoHa.

OueHb BaxXHO Terepb OLEHUTh BpEeMEeH HYy I0 I KaJy TaKoro Pa3BUTHS, KOTOPOE,
Kak JIETKO ITOHATb, 00s3aHO OBITh O3KCIMOHEHIMANbHBIM. [loiarasi «MHKPEMEHT» 3KCIIO-
HEHTHI (XapaKTepu3yeMbIll BpeMEHEM YIBOCHUS YMCICHHOTO 3HAaYeHUs MapameTpoB) 15
JIeT, YTO PaBHO XapaKTePHOMY BpeMeHM peanu3anuu [IpMHCTOHCKOTO TpPOEKTa, MOXHO
CYMTATh, YTO JIJISI COOPYXKEHUS B KOCMOCE KOJOHUU ¢ HaceleHueM 10 MUJIIMApAOB Yeio-
BeK motpebyetcst okono 250 ser. IlomuepkHeM elle pa3, YTO 3TOT CPOK IO KpailHel Mepe
B JIBa pa3a MPEeBOCXOAUT BpeMs, OTAEJAIoIIee HAC OT HACTYIJIECHUS] KPU3UCHOM CUTyalluu,
KaK ero OINpeAeNsiOT HEKOTOpble aBTOPHI (CM. MPEIBIAYIIYIO TJIABY).

Bpemst ocBoeHHMs BceX MaTepHalbHBIX pecypcoB COJHEYHOU CHCTEMBI MPU TaKOM
9KCMOHEHIIMATbHOM pocTe okojo 500 mer. [lake eciy y4ecTb BO3MOXHBIE 3aIePXKKH
B Pa3BUTHUU, CBSI3aHHBIE C OCBOCHMEM HOBOW TEXHOJOTUU, U MPUHATH OYEHb «MEIJICH-
HYI0O» XapaKTepUCTUKY pocta — 1 % B Tom, TO BCe paBHO XapaKTepHOE BPeMsl OCBOEHUS
Hamreilt nuBuiam3auuein ConHewyHolt cuctembl Oymer 2500 ier.

Ceifyac, KOHEYHO, HeJb3s, a ¥ He HYXHO, TOBOPUTb 00 YCIOBMSIX XM3HU Ha TaKOM
«cynepouochepe». IIpencrasnsercs, ogHaKO, OYEBUIHBIM, YTO IIMBUIU3ALUS TaKOTO PO-
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na OymeT KaueCTBEHHO OTJIMYAThCsl OT Hallleil COBpeMEHHO#. BaxHO oTMeTuTh, 4TO Tpu-
MepHo uepe3 1000 jeT pa3BUTHUA Mepes TaKol «uBuan3anueii 11 Tuma» craHer, B CyIIHO-
CTU TOBODS, Ta Xe€ MpoOJieMa, YTO B HAIlM JAHU CTOUT Tepel 3eMHOI LMBUIU3ALIUEN
«I Thma»*): OorpaHMYEeHHOCTb PECYpPCOB KOHEYHOU CHUCTEMBbI TMPU SKCIOHEHIIMATbHOM
pocTe mapaMmeTpoB ee pa3BUTUS. [IpeomoneHue 3TOro MpOTUBOPEYUs] ¢ HEU30EXKHOCThIO
TONKHET 1uBuUan3amnuio Il Tumna ¢ ee OrpoOMHBIM TEXHOJIOTUYECKUM TMOTEHIIMAJIOM Ha OC-
BOEHME PECypcoB CHavasia Oauxalmux obnacteit [anakTuku, a MOTOM W Bceil Hallein
3Be3HOM cuctembl. Hactynut npouecc «tiuddy3un» uupunusanuu Il tuna B 'anaktuky,
COMpPOBOXIaeMblil TpeoOpa30BaHUEM Ha pPa3yMHOI OCHOBE 3BE€3]l U OCOOCHHO MEX3BE3/I-
HOU cpenbl. Bripouem, 3TOT mpoiiecc OblIo OBl Oojiee MpaBUIbHO Ha3BaTh He «aubdy-
3ueii», a paclpoCTpaHEHUEM «CUJIbHOW yOapHOW BOJIHBI» pa3yma 1O HEXWBOW MaTepuu.

Xopolieit Monenblo Takoro Ipolecca SBJSIETCS M3BECTHOE TMocTpoeHue [roiireHca,
OMUCHIBaIOIIEE pacrnpocTpaHeHUe chepudeckoir cBeToBoil BoiHBI. Kaxmasi Touka mpo-
CTPAHCTBA, 10 KOTOPOWi JAOILJIO BO3MYIIEHNE, CTAHOBUTCS LIEHTPOM BTOPUYHBIX chepuye-
CKUX BOJIH. B HalleMm ciiydyae pojib TaKOM «TOYKM» MrpaeT MOAXOIsiias 3Be3[a, BOKPYT
KOTOpPOil ¢ TIOMOIIbIO MECTHBIX DPECYpCOB TMPUJIETEBIIME KOJOHUCTHI TIOCTPOST MCKYC-
CTBeHHY10 Ouochepy — chepy Jdaiicona. CKOpocTh pacnpocTpaHEeHUs] BO3MYIIEHUsT OyaeT

nopsiaka v = Rft;roe 13 = 1000ner — xapakrepHOoe BpeMsi coopyxeHus cdepnl Jlaiico-
Ha, a R = [0} cBeTOBBIX JIET — CpeJiHEe PACCTOSIHME 10 TOIXOJSINUX 3Be3d (Hampumep,
3Be31 crekTpaibHoro Kiacca G). Otcioma crenyer, yto ¢ = 3000 xm/c, T. e. 1 % oT cKo-
poctu cBeta ¢. B Takowm ciyyae, yuuThiBas MakcuMajibHble pa3mepbl [amakTuku (0Kojio
100 ThICSIY CBETOBBIX JIET), BpeMs KOJOHU3alUMU U TpeoOpa3oBaHUs BCeil 3BE3MHON CU-
crembl OyzmeT Bcero Jauiib 10 MUJIIMOHOB JieT. DTa BeAWYMHA OM3Ka K JJIATEIbHOCTU
9BOJIIOLIMY YesoBeka Ha 3emJie U BecbMa Maja MO CPaBHEHUI0O C HAMMEHBIIMMM Xapak-
TepHBIMM BpeMeHamu B [anakTuke. 3aMeTMM, UTO Ha 3Toil (hase pa3BUTUSI XapaKTepu-
CTUKM UMBWIN3ALMU OYAYT PACTU CO BPEMEHEM  yXe He M0 9KCIMOHEHIIMaIbHOMY 3aKOHY
(4yemMy MelIaeT KOHEYHOCTh CKOPOCTHM CBeTa), a MO CTEIEeHHOMY 3aKOHy, crepBa Kak [%,
a TOTOM U Gosiee Me[UIEHHO, KaK t° — 0BCTOATENbCTBO, KOTOPOE HETPYAHO J0KAa3aTh.

Co Bceii onpee/IeHHOCTBIO CIeAyeT MOMYepPKHYTh, YTO COBPEMEHHOE pPa3BUTHUE €CTe-
CTBEHHBIX HayK, a TakXXe HaKOTJIEHHbIN 3a 30 JeT KOCMUUYECKON 3pbl OMBIT UCKIIOYAOT
BO3MOXHOCTb CYILIECTBOBAHUSI €CTECTBEHHBIX TMPUYUH, KOTOpbIE clefaiu Obl Takoe pas-
BUTHE MTPUHI UM KUAJNbHO HEBO3MOXHBIM. OnucaHHas Bbillle KapTUHA (B YACTHOCTH,
MEX3BE3/IHbIC TMepeieThl ABTOMATUUECKUX CTAHIIUI ¢ «3aMOPOXEHHBIMU» €CTECTBEHHBIMU
WJIU CTIeLIMaTu3UPOBAHHBIMU UCKYCCTBEHHBIMU Pa3yMHBIMU CYILIIECTBAMU) HE TTPOTUBOPE-
YUT HU ONHOMY M3 WM3BECTHBIX 3aKOHOB TMpHpoAbl. HarpoTuB, oHa JIOTMYECKM BBITEKAET
u3 HUX! DTO, KOHEYHO, HEe O3HAYyaeT, YTO Jto 6 asl IMUBUIM3ALMS 1 OJIXKHA pPa3BUBATh-
Csl COTJIaCHO OTMMCaHHOM Bbille cxeMe. OMHAKO IJISi HEKOTOPO# YacTy LMBWJIM3ALUM, BO3-
HUKaBIIMX B Hamieil [ajakTuke B TeUeHUE MUJIJIMAPIOB JIET €€ 3BOJIOLMU, TAKOE Pa3BU-
THE JIOTUYECKHU TOJIKHO ObLIO MPOUCXOIUTD.

Ewe K. D. [lnonkoBckuit B Hauaje Hallero Beka MPO30PJIMBO MOAYEPKUBAJl HEOTpa-
HUYEHHBbIE <«KOCMMUYECKHE» BO3MOXHOCTU pasdyma. PeajqbHas oleHKa BO3MOXHOCTEH
U TEePCTeKTUB Pa3BUTHUSI COBPEMEHHOI HAyKW M TEXHOJIOTUM TOJHOCTHIO OOOCHOBBIBAET
9Ty WJEI0 HAIIero BbINAIOIIEToCsS MBICIUTENSI, ObITh MOXET, CaMYyl0 BEJIMYECTBEHHYIO U3
Korjma Obl TO HU OBLJIO BBICKA3bIBABIIMXCS UYEJTIOBEKOM.

Hrak, uMeroTcs OCHOBaHUS CUUTATh, UTO IO KpaliHeil Mepe HEKOTopas 4acTh IIMBU-
JIU3alMii B TPOILIECCE MX HEOTPAaHUYEHHOTO Pa3BUTHUS NOJDKHA CTaTh (haKTOpOM KOCMUYe-
CKOTO XapakTepa, OXBAaTUB CBOeil TpeoOpasylolleil NesTeJbHOCTbIO OTIEIbHbIE IJIa-
HEeTHBbIE CUCTEMbI, rajaKTUKU U gaxe MerarajiaktTuky. Ho B Takom ciyyae cieioBaio
Obl OXMIaTh HabOJOgaeMble NMPOSIBIAEHUS OTOM pa3yMHOW KOCMMYECKOM nesi-
TeabHOCTH. B cBoe Bpemst (1962 T.) MBI Takoil (heHOMEH Ha3Bad «KOCMHUUYECKUM YYIOM».
B 1. 27 MBI Ha 3TOM OCTaHOBHUMCS OoJyiee ITOIPOOHO.

*) Mbl cienyeM knaccudukanuy HUBUIM3aLuu, npemnoxedHoit B 1964 r. H. C. Kappaiessim
(cM. cienylomyio IJIaBy).



27. Ioe ebt, oO6pamess no pazymy?

B nipeawinyieii raBe Mbl chOpMYIMPOBATIU TOHSITUE «KOCMUYECKOE 4yl0» KaK Ha-
OsitofaeMoe MposIBJIEHUE AesITETbHOCTU BbICOKOPA3BUTOU rajakTUYeCcKOil MW MeTaraiak-
THYECKOM LMBUIM3ALKUU. MBI TOIXOAMM K OCHOBHOMY BOIpOCY: HabJI0AaeM JIM Mbl BO
BcenenHoli Takue «CBEpXbECTECTBEHHBIE» (T. €. HE MOTUUHSIOIIMECS 3aKOHAM IBUXEHUS
HEXUBOU MaTepuu) sSIBAECHUS?

Ha 3ToT Bompoc moka ofHO3HAYHO OTBETUTH HeNb3sl. Tem Oosiee BaXXHO €ro mocra-
BUTh. Ecam okaxercs, yTo BO Bceil HaOmwogaeMoil Hamu BceleHHON HMKaKUX <«4uyaec»,
MOTYIIUX ObITh CBSI3aHHBIMU C MPOSIBICHUSIMU Pa3yMHOM XU3HU B KOCMUYECKOM Macl-
Tabe, HET, 3TO ¢ OOJBIIOK BEPOSITHOCTHIO MOXET O3HAUaTh, YTO HUTAE pa3yMHas XU3Hb
He JOCTUraeT JOCTATOYHO BBICOKOTO YPOBHSI Pa3BUTHS. A MeXAy TeM He BHUAHO NPUUYUH,
nouyemMy Obl, HEOTPAHUYEHHO Pa3BUBASICh, Pa3yMHas XW3Hb He cTaja MPOSIBISIThH CeOsl
B o0llerajakTuyeckoM MaciiTtabe.

Kak mnpumep Takoro oxXuIaemMoro «4yga», Mbl PacCMOTPUM ceiiyac MHTEPECHYIO
uneto H. C. Kappamesa. [IpeamnosoxuM, 4To BHICOKOpPa3BUTAsl LIUBUIM3AI[MsI, OCBOUB-
1masi Bce MeXIIJIaHeTHOE MPOCTpaHCTBO (MO0 myTeMm mocTtpoeHus chepnl JdaiicoHa, n11ub6o
MyTeM COOpPYXEHMSI OTPOMHOTO KOJMYECTBa <«3(PUPHBIX TOPOIOB», CHAOXAeMbIX TepMO-
SIIGPHON 2HEpPrueil ¢ UCIOoJb30BaHMEM BellecTBa OOJbIIMX TJIAHET), pelluia MocChlIaTh
CHMTHAJIbl CBSI3U K HEM3BECTHBIM €l MHOTMJIAaHETHBIM UBUIU3aLusaM. Kak Mbl yXe moguep-
KMBaau B TJ. 23 HaubOojee 3(GEKTUBHBIM Uil 3TOM Leaud OblI Obl M30TPOIHBIN CUTHAI.
B uccnemoBanuu JlaiicoHa mpenamnoJjarajgoch, YTO TaKMM CHUTHAJOM MOXET ObIThb MH(ppa-
KpacHoe u3jiyuyeHue cdepbl, oKpyxalollledl LeHTpalibHylo 3Be3ny. OmHako Takoil crocod
CUTHAJIM3AIMU JAJIEKO HE caMblii 3KOHOMUYHBbIA. [lpu maHHON MOIIHOCTM mMepenaTynKa
JUJISI IOCBIJIKM CUTHAJOB HauboJjiee 11eeco00pa3Ho KMCIOb30BaTh PaauoBOHBI. OHU Cy-
IIECTBEHHO YBEJIMWUYMBAIOT AAJbHOCTb CBSI3U MO CPABHEHUIO C UH(GPAKPACHBIM U3JTyYeHUEM
chepnl JaiicoHa. B To ke BpeMsl OHM JIETKO TMOAJAIOTCS MOAYISILIMU, YTO OTKPBIBAET IO-
YTHW HEOTPaHWYECHHbIE BO3MOXHOCTU Tepenauyu MHGbOpMaIuiu.

[lycTh HMBUIU3AIKST HEKOTOPYIO YaCTh CBOUX DHEPTETUUECKUX PECYPCOB pellujia UC-
MOJIb30BaTh JJisl YCTAHOBJIEHUSI KOHTAKTOB C WHOTUIAHETHBIMU Pa3yMHBIMU CYIIECTBAMMU.
[Ipennonoxum, 4yTo mepenaBaemMoe U3JIydyeHUeE SIBASETCS MOYTH U3OTPOMHBIM. 3aMeTUM,
YTO TEXHWYECKU CO3[aTh Takoil OYeHb MOILIHBIM MU B TO K€ BpeMsl HOCTATOYHO U30-
TPOMHBIA u3JNyyaTeab He Mpocto. [lo-BUAMMOMY, eCTECTBEHHEe BCEro pachpeneinuTb
OrPOMHOE KOJMYECTBO CPaBHUTEJbHO HEOOJbIIMX U3JydaTeaeil Mo BCell IJIaHETHOM
cucTeMe.

H. C. KappauieB, vcxonst ©3 OTPOMHBIX PACCTOSIHUU, pa3iesiiolluX WHOTIaHETHbIe
UMBUIM3AUMU, CUYUTAET, YTO paguorepenadyd JOJXKHBI ObITh 0€30TBETHBI. Takoe «alb-
TPYUCTUYECKOE» TOBEACHUE <«CBEPXLMBUIMU3ALMU» TPEACTABISETCS €MY BIIOJIHE ecTe-
CTBEHHBIM, U C 3TUM HeJb3sl He cOorjacuThcsl. Beib oueHb BEPOSITHO, YTO Kaxash U3 3TUX
«CBEpXLIMBWIN3AIUIi» B CBOE BpeMsi «0e3BO3ME3IHO» TMOJyuusa LeHHely uHdopma-
A0 OT CBOUX OoJiee pa3BUTHIX KOCMUUYECKUX COCEAEi M TeM caMbIM B3sijla Ha ceds, Tak
ckazaTh, «MOpaJibHble 00s53aTeNbCTBa» Tepel CBOUMMM «MJAIIIMMU OpaThbsIMU» BO
Bcenennoii...

Kappamies panee cuuTaer, 4TO CUTHAd JOJKEH ObITh MU POKOMOJOCHBIM HU
cpasy Xe HecTu B cebe orpoMHoe koiudecTBo MHbopmanuu. CrekTpaabHasi XapakTepu-
CTHMKA CHUTHajJa JNOJXHA ObITh OJM3Ka K CIEKTPaJbHOU XapaKTepUCTUKE KOCMMYECKUX
U KBaHTOBBIX IIYMOB (cM. puc. 88), B3SThIX C oOpaTHbIM 3HakoMm. [lpu 3TOM ycroBuu
obecrieynBaeTcsl MakcuMalbHass WH(pOpMaTUBHOCTh curHana. Ha puc. 118 mpuBeneH Be-
POSITHBIN CTIEKTP TAKOTO MCKYCCTBEHHOTO MCTOYHMKA. B COOTBETCTBMM C TeM, YTO CIHEKTP
€CTECTBEHHBIX LIYMOB MMeET INyOOKUI MUHMMYM B OOJIAaCTH AELIMMETPOBBIX M CAHTHMe-
TPOBBIX BOJIH, OCHOBHAsl 9HEPTUSl UCKYCCTBEHHOIO CHTHaja JOJKHA ObITh UMEHHO B 3TOM
JMamna3oHe.
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XapakTepHO!l OCOGEHHOCTBIO CITEKTpa WCKYCCTBEHHOTO paAMOCHUTHaNa JOJIKHO
ObITh, cormacHo KappameBy, JTMHEWHHOe yMEHbIIEHHWE CIEKTPATbHON TUIOTHOCTHM ITOTOKA
C POCTOM YacCTOTHI B 006jacTH BbICOKMX 4acToT. [lamee KapmamieB monaraet, 4To ykasa-
HHMEM Ha MCKYCCTBEHHBIN XapaKTep CUTHaja MOXeT CIYXHThb ero crmekTp. Hampumep,
0Ko0JIO 21 ¢M TaM MOXeT OBITh HEOOBIYHOI (HAIpuMmep,

«TIPSIMOYTOJIbHOM») (DOPMBI JTUHUS TOTJIOIICHUS. ET/E”Z""?:J
[To ypoBHI0O CBOEro TEXHOJOTMYECKOTO Pa3BUTHUS B
UUBUIKM3alMK cornacHo KappaiieBy MOXHO pasienuTh i
Ha TPU TUIA. L
I. TexHomornyeckuit ypoBeHb OJU30K K TOMY, KO- 12 -1’4“"”'
TOpBIN yXe ceiluac MOCTUTHYT Ha 3emie. ExxecekyHn- 0
Hoe moTpebGieHue sHepruu mopsaka 10” spr. P _‘;I,-fm{:f-'l-r'-‘.’
II. HuBunuzanusi oBnajena 3HeprUei, usayvyae- e
Moii cBoeil 3Be3moii (ckaxem, moctpomna cdepy [Haii- J AT,
CcOoHa, CM. BHIeE). ExecekyHoHoe mOTpeblIeHME BHEpP- o

ruu oxojio 10° opr. 2

I1I. LluBuauzauus opiajeaa dHeprueil B Macumrade .
Bcell cBoeil ranakTuku. [loTpebieHue SHEpPTUM TMOPS-
ka 10* spr.

[IpocTsie pacuersl, BBIMOMHEHHBIE KapmamleBBIM, oo (1o oummesuii oneTp Ko
NOKA3bIBAIOT, YTO MDY JOCTUTHYTOM B HAIUU JHHM YPOB-  wyweckoro  MCKVCCTBEHHOTO i ii0-
HE PaIMOTEXHUKU M30TPOTMHBIE€ CUTHATBl OT LIUBU-  cuiiiin cotmcno Ho O Kapiamesy
JIM3a1uu Il Tuna MOTYT OBITH 06Hapy)K6HI)I laxe TOor- (CHJIOLUHAS JAHHHA) H PLAHOCHERTRR HE-

l\'lHOF"r.I\ WIBECTHHIX KOCMHMECKHR MHC-
Ha’ Kor)la OHa yﬂaﬂeHa OT Hac Ha paCCTOﬂHHe OKOJIo TOYHHEOR Pa/IHOMIIYHCHNA (ITpHXO-
10 mMaH cBeTOBBIX JieT. B 3TOoM ciiydae 1MBMIM3AIUS BEIE THHHM)
TaKOTO THIIA MOXET HaXOIUThCS B JIIOOOM MecTe MecT-
HOTO CKOTJIEHUs TajdakTuk (cM. ria. 1). Ilpum aTtoMm, omHAaKO, IIMPUHA TOJOCH MpHUeMa He
JOJIKHA TIPEBBHIIATh HECKOJbKMX COTEH KWJIOTEpll, 4YTO [eJaeT CUTHAJl CPaBHUTEIbHO
MaJloUH(GOPMATUBHBIM (TaK KaK 3a CEKYHIYy MOXHO TIpU 3TOM Iepenarb TOJbKO
HECKOJIbKO COT ThICAY ABOWYHBIX €AMHUII MHpopmanuu, cM. TiI. 23). Yrto Kacaercs
uuBuauzauuu Il Tuma, To maxke B TOM ciiyyae, Korga pacCTOsIHME 10 Hee OKOJO
10 Mipm CBETOBBIX JIeT,— BEJMYMHA, MPEBOCXOASIIAS PACCTOSHUS 10 CaMbIX YAaleHHBIX
13 U3BECTHHIX 00BbEKTOB B MeTarajakTuKe, CUTHaJl OT Hee OyneT OOHApyXeH M MPUTOM
B JIOCTATOYHO LIMPOKOW TOJOCE YacTOT (HECATKM THICSY Merarepir).

Boime, B mopsiake yucToil (paHTa3Mu, Mbl TOBOPMJIM O TOM, YTO HEKOTOPbIE paauora-
JaKTUKM, BOOOIE TOBOPSI, MOTYT MMeTh McKyccTBeHHoe mpoucxoxnenue. H. C. Kapna-
1IeB WMIET JAajibllie WU CYMTAeT BIOJHE BEPOSATHBIM, YTO Cpemld M3BECTHBIX paguora-
JIAKTUK MOTYT ObITh nuBmiIn3anuy Il Tuma. 3agaya coctoutr B TOM, YTOOHBI BBIpAOOTAThH
HaJeXHble KPUTEPUU, MO KOTOPHIM MOXHO Pa3jIM4YUThb MCKYCCTBEHHbIE PaJMOCUTHAJBI OT
ecrectBeHHbIX. [lo mbiciun KappameBa, KpUTepusiMu MCKYCCTBEHHOCTH MOTYT CJIYXHTh:

1) ceuuduyeckuit CeKTp paguousiydyeHus (JIMHeiiHoe yMEHbIIeHUE CIEKTPaIbHOM
MJIOTHOCTU TIOTOKA C POCTOM YacCTOThI);

2) oueHb MajieHbKHME YIJIOBbIe pa3Mephl (1Mo KpaiiHeil mepe ajs cBepxuuBuiauzauui 11
tuna). MoOXHO OXWuAaTh, YTO 3TU YTJIOBBIE pa3Mepbl AOJXKHBI OBITH IMOpPSAKA YIJIOBBIX
pa3MepoB TUIAHETHBIX CHUCTEM, YOAJeHHBIX Ha COTHM M THICSAYM CBETOBBIX JIET, T. €.
0,01"-0,001";

3) BO3MOXHas MOJSIpU3aLUs MO KpPYyry, KOTOpash BOCIPENSITCTBYeT MCKaXEHWIO WH-
dbopmanuu Giaromaps BpalleHUIO TUIOCKOCTH TIOJNSIpU3allMi B MeX3Be3lHOW cpene (3¢-
dexr ®Dapagest, cM. TI. 3);

4) TmepeMeHHOCTb BO BpPEMEHH;

5) HakKoHell, HEKOTOpble Opocaronivecs B Tjia3a OCOOEHHOCTM B CIIEKTpe, HArpuMep
«BbBIpE3» TMPSIMOYTOJbHOM TOJOCH OKOJO AJWMHBI BOJHBI 21 CcM, O 4eM yXe TOBOPWIIOCHh
BBIIIIE.

4 o ;
0%y
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Tonbko cucTemMaTnyeckoe MCCAeJOBaHME BCEX MCTOYHUKOB, 3aIOJO3PEHHBIX B <«HUC-
KYCCTBEHHOCTU», MOXET TMPUBECTU K YCIIEXY.

Ecmu cBepxuumBunuzauus I1 tumna xenaer, HanmpuMmep, OTIIPAaBUTh CUTHAJI K TYMaHHO-
CcTM AHIpOMeIbl, OHa MOXET MWCIOJb30BaTh 3HAYMUTEIbHO MEHBIIYID MOIIHOCTb.
YrinoBble pa3Mepbl 3TOM 3BE3MHON CUCTEMbI COCTaBIsAIOT 0Kojio 2°. TloaTtomy 1enecood-
pa3HO HMCIMONb30BaTh CUCTEMY TEpeNalluX aHTEHH C YIJIOBBIMU pa3MepaMM <«TJIaBHbBIX
JIETIECTKOB» OKoJjio 2°. JIyisg Takoil HampaBIeHHOW aHTEHHBI BBIMTPHIII B MOIIHOCTU (IO
CpPaBHEHUIO C M3O0TPOIMHBIM U3Jydarejem) Oymer okojo 10 Teic. [lnst Gonee ymaneHHBIX
raJJakTUK MOXHO TNPUMEHUTH elie Oojiee HaIlpaBjeHHbIE Tepeaallue aHTeHHBI.

B cnyyae mexranakTuyeckKoil pamMOCBSI3M MMeEETCSl OfIHa CYIIeCTBeHHass OCOOeH-
HOCTb, Pe3KO OTJIMYalollas ee OT MeX3Be3qHOW. Beab curHam moceliaeTcs cpas3y He-
CKOJIbKMUM COTHSIM MUJUTMApaoB 3Be3n. CremoBaTesNbHO, €Cid XOTsl Obl BOKDPYT OOHOM U3
9TUX 3Be3[] UMEETCS BbICOKOpa3BUTas LMBUJIM3AlLUSA, OH OyneT oOHapyxeH. B meiicTBu-
TEJIBHOCTU TaKMX IMBWIM3ALMN B «30HAMPYEMOI» rajakTuke MoxeT ObiTb MHOro. [lo-
3TOMY, TOChUIasi HaNpaBJIeHHbIe dKCTparajlakTUYecKue CUTHAJbI, Mepefaroinas Ux LUBU-
Nnu3anus OefCTBYET «HaBepHsKa». MexXay TeM MpM TOCBUIKE HAINpaBJIeHHOTO CUTHala
B CTOPOHY KaKOW-HUOYIb 3BE3[bl UMEETCS HUYTOXHO Majias BEPOSITHOCTb, YTO TaM €CTb
LVBUIU3ALMS WM Jaxe BOOOIIE XU3Hb.

Mwmeetcs emie omuH NMPUHLIMIMAIBHO BO3MOXHBIM MeTOJ OOHapyXeHUS! CBEpXIMBU-
quzaumii 11 u 111 Tunma ¢ orpoMHbIX paccTosiHUi. Peub uaeT o mojayyeHUM MX paguou30-
OpaxeHWil ¢ TOMOIIbIO KOCMUYecKUx HHTephepoMeTpoB. OO0 M3rOTOBAEHUU TaKUX WMH-
TepdepoMeTpoB, Kak OiMXKailieil mepcrnekTUBe UCMOIb30BaHUSI KOCMUYECKOTO MPOCTPaH-
CTBa JUISI HYXJ HayKu, yxe uuia peub B 1. 20. LuBunuzaums Il Tuma ponkHa uMMeTh
XapakTepHBIil pasMep mopsiaka | acTpoHomuueckoil enmHunsl min 107 cM. Ecin 6asa
KOCMMYECKOTO UHTepdepoMeTpa Tmopsiaika paccTossHus ot 3emau 1o JIyHbl, T. e.
d~4.10"" ¢m, a 11uHA BOJHBL, HAa KOTOpOil BedyTcd HAOMIONEHMs, paBHA ~ 1 cM, TO
paspemapomas crocobHocTs MHTephepoMerpa Afd ~ 2.5+ 10" pamg wmm 51079 cex. myru.
C npyroit CTOpPOHBI, yII0Bbie pa3Mephl HMBuAn3auu Il Tuma, ecim oHa HaxoouTCs Haxe
Ha IIPOTUBOINOJOXHOM KoHLe [anaktuku, 6ynyr ~ 3 « 10" pam. Dro o3Hayaer, uTo
«JIyHHBbI» UHTEp(GEpOMETp IMO3BOJUT IMOJYYUTh XOTS U Trpyboe, HO BCE Xe NOCTATOYHO
HaJexHoe u3o0paxeHue uuBuausanuu Il Tuma, ecniu, KOHEYHO, OHA IMOCHUIAET W30-
TPOTIHbIE paarocurHaibl. [Ipu Takoi cuUTyaluu mepesaTyuku MOTYT OBbITh PacroJIOXEeHbI
KaKUM-JIMOO TIPUYYMJIUBBIM, $SIBHO WCKYCCTBEHHO BBIMJISIASIIIIMM CMOCOOOM  (HampuMmep,
B BUJIE ABYX MapayjieIbHbIX WX MepIeHAUKYIIPHBIX TUHUI, CUCTEMbl KOHLIEHTPUUYECKUX
OKPYXXHOCTEil U TIp.).

Ecnu nnvnHa 6asuca kocMuUueckoro MHTepdepoMeTpa CyIeCTBEHHO 0oJiblile, HaINpu-
Mep TIOpsIIKA OTHOM aCTPOHOMUYECKON eIMHUIIbI, TO TeOpeTHYecKasl pa3peuiaronias cro-
COBHOCTD €ro GyHeT elle Bbllle, YTo-HUOYAb oKoao 10 cek. ayru. 3aMeTHM, 4YTO, BOOG-
e roBOpsl, M3-32 BCEBO3MOXHBIX 3((}EKTOB paccesHUs (HampuMmep, B MEX3BE3IHOM
cpezie) TeopeTUUecKasl paspeniaroiasi CrlocOOHOCTh MOXET ObITh He JOCTUTHYTA. Harpu-
Mep, Ha BosiHax 20 — 30 cM mpeaenbHas paspeliaroliasi CrocoOHOCTh, ompejaesemMasl pac-
cestTHMEM B MeX3Be3IHON cpene, OynerT okomo 10 cex. myrum. OmHako Ha BoMHAX Gonee
KOPOTKUX, 4YeM | cM, BIMSIHUME paccesHUsi B MEX3BE3[AHOU cpene OyneT HE3HAUYMTEIbHO
U mipu 0aszax mopsiaka | acTpOHOMMYECKOI eIMHMIIBI pa3peliaroliasi CrocoOHOCTb OyneT
61M3Ka K TeopeTudeckoi, T. €. mpu A & | cm cocrasur 10°# cex. nyru. lpu Takoii uymo-
BUIIHOW pa3peniaonieii CnocoOHOCTH MOXHO OyIeT MOJyYuTh M300pakeHue aboii, mo-
ChUTAIONIEN pagvocurHaIbl, HuBWIM3anuu Il Tuma, ecnmm oHa HaXoaMTcs B Kakoii-HUOYIb
rajlakTuKe B Tpeleiax HeCKOJIbKUX AecsITKOB Meranapcek. Hampumep, mo0ast Takas 1u-
BWJIM3AllUsl, HAXOASIIAsACs B Mpejesiax CKOMJIEHUs] TajakTukK B JleBe (B cocTaB KOTOPOro
BXOJAMT, B YaCTHOCTM, Hama [amakTuka, cM. TJI. 7), MOXET ObITh TaKUM 0Opa3oM OOHa-
pyXeHa W HcClefioBaHa.

B cBs3u ¢ Bompocom o nuBuiau3zanugax Il Tuma octaHoOBUMCSI Ha CIIEIyIONIEM OCHOB-
HOM MOMEHTe: TOATBEPXKIAIOT JIM COBPeMEHHbIE PaauMoacTPOHOMUYECKUE HaOJIOIEHUS
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BO3MOXHOCTb MX CylllecTBOBaHUS? M3BeCTHO, 4TO B OsiMXKalileil K HaM I'MTaHTCKOM CIu-
panbHOM TamakTuke M 31 (TyMaHHOCTb AHIpPOMEIBI) YMUCIO 3BE3M Jaxke OOJbIIEe, YeM
B Hameil [amakTuke. Pe30HHO MpeANnoNOXWUTh, YTO €CJAM CPelyd COTeH MWJUIMApIOB 3Be3[
M 31 BOKpYT HEKOTOPBIX MMEIOTCS muBUaM3anuu Il Tuma, To oHU «aepxXar B paauoJie-
MecTKe» Haily [anakTuky B Haiex[e, YTO BOKPYT Kakoi-HUOyIb U3 ee 3Be3l UMEITCs
pa3yMHbIe cyllecTBa. B TakoM ciyyae Mbl Habiopaau Obl B TYMAHHOCTU AHIPOMEbI
TOYEYHBI UCTOYHUK PATUOU3ITYUEHUS C HEOOBIYHBIMU CBOMicTBaMU. OMHAKO HAOMIOICHUS
MOKa3bIBaloT, YT0 B M 31 BoOOIIEe HET M30TPOIMHO MU3JTYYAIOUINX PAIUOMCTOYHUKOB, MOIII-
HOCTb KOTOPbIX ObLta Obl Goubie ueM '/, MOLIHOCTH rajakTuueckoro ucrouHuka Kac-
cuores A. Orcioga ciefyer, 4To eciu TaM M ecTb cBepxuuBuiudauuu Il tuna, to Molu-
HOCTb WX DPaJMOM3JIyuYeHUs B CAHTHUMETPOBOM IMama3oHe, HAMpaBJeHHOTO Ha Halry
lanmaktuky, mo kpaitneit Mmepe B 1000 pa3 meHbmie MomrHoctd CojHIIA,—HE TaK YX
MHoTO ang nuBuausaunuu Il tumna...

BepxHuil mpenmen It MOIIHOCTH PaaWOM3JIydeHUsS] OT TAaKWUX CBEPXLUMBUIU3AIMN
MOXHO elle 6osiee YMEHBIIUTh. JJoTycTUM, 4TO B Hailelr ['ajakTuUKe ecTb TaKoil 0OBEKT.
Torna, BMecto Toro utooOnl cornacHo H. C. KappamieBy moceliaTh U30TPOTMHBINA CUTHAT,
OHU MOTYT NMPUMEHUTh CHCTEMY «Masika», JIyd KOTOPOTO 3a KOPOTKOE BpPEMs COBEpPILIAET
MOJIHBIA 000poT B mutocKocTu lanakTuku: Mpl Habmoganu ObI 3TOT (heHOMEH KaK HEeKUi
MyJabcap C COBEPIICHHO YOMBUTEIbHBIMM CBOMCTBAaMM (HAmpuMep, 3aKOHOMEPHBIE
OTpOMHBIE CKauKW B BEJMUYMHE Tepuoaa). JuarpamMMa HampaBJIeHHOCTH TaKOTO HMCKYC-
CTBEHHOTO TyJibcapa MOJKHA OBITh «HOXeBasi», 4To-HMOynb 5% x 0,17, BRITIHYyTas 1O Ta-
JAKTUYECKON MIMpoTe. DTO, KaK JerkKo coo6pa3nuTh, HYXKHO IJIS TOTO, YTOOBI CYIIECTBEH-
Has 4yacTh 3Be3] TaJlaKTUKU Tonanana 0bl B JemnecToK. [lepuoa Mor Obl OBITH, HaNpuMmep,
MopsiiKa HECKOJBKUX CYTOK. Torma st Toro, 4ToObl Ha paccTosHUM B 10 Kujaomapcek
MOTOK OT My/Jbcapa Ha CAHTUMETPOBOM JAMana3oHe 6bU1 Obl paseH 107 2% Br/(v -+ I'um)
(TIpenes MOJHOTH 0030pa MCTOYHUKOB), HYXXHO, YTOOBI €r0 MOIIMHOCTh ObIa OBl B MUJI-
JIMOH pa3 MeHbIe MOIIHOCTUA COJTHEYHOTro W3JIyueHWs. Pa3BuTHe pamnoacTpOHOMUU
B OMMKallive TOAbl ellle CHU3WT 3TOT Mpelesl B NEeCATKH pas.

MHoOro HamexXn dHTY3MacThl «<KOCMUYECKHX Uylec» BO3JIaralv M BO3JaraloT Ha Obl-
CTPO pa3BUBAIOIIYIOCS B TeUeHUE TOCISTHUX JeT MHppakpacHylo actpoHoMmmio. CremyeT
3aMeTUTh, YTO NJII 3TOTO UMEIOTCS HEKOTOphIe JIOTHYeCKUe OCHOBaHUA. B camom mere,
uuBuiau3anus Il Tuna, mocTpouBiasi BOKPYT CBOEH LEHTPATbHOI 3Be3[lbl UCKYCCTBEHHYIO
omocdepy, Hem30eKHO Oymer u3IydaTb HHGPAKpPacHYI0 pagualiio, COOTBETCTBYIOIIYIO
ee Temreparype, KOTopas JOJDKHa OBbITh OJMM3Ka K CpemHell TeMIiepaTtype TOBEpXHOCTH
3emiu, 1. e. ~ 27 °C. IlosroMy Takasi IMMBUJIM3aLMs HOJXKHA HAOMIOMATHCS acTpPOHOMA-
MM KaK TOYEYHBIH MCTOYHUK MH(paKpacHOro m3nydeHus (cM. c. 288).

XoTs B HacTosiiiee BpeMsl 0OHapyXeHO JAOBOJIBHO MHOTO MH(PaKpacHBIX MCTOUYHM-
KOB, BCE OHM, HECOMHEHHO, MMEIOT caMoe YTO HM Ha €CTh €CTECTBEHHOE IMTPOMCXOXIEHUE.
MoXHO, KOHEYHO, TMpPEenrnoNoXnTh, YTO C YBEJIWYECHWEM UYBCTBUTEJBHOCTH WHbpa-
KPacHBIX NMPUEMHUKOB KOJIMUYECTBO HAOMIOJAEMBIX MCTOYHUKOB 3HAYMTEJTBbHO BO3pacTeT
1, — KTO 3HAeT, — Cper HUX MOTYT OBbITb MCKYCCTBEHHBIC. ABTOP 3TOW KHWTIH, OIHAKO,
roJiaraeT, 4To M3 MPOCTOro akra HaJudus M30BITOYHOTO MHGPAKPACHOTO M3IYyYeHUS
y KaKoW-HUOYAb Ha TIEPBBIM B3I/ Oojiee MM MeHee HOPMAaTbHOM 3Be3Ibl PEIIUTENbHO
HUYETo HeJb3s CKa3aTb O BO3MOXHOM HalMYWU «MCKYCCTBEHHOTro» (heHoMeHa. OKOHYa-
TeJIbHBIM KPUTEPUEM WMCTUHBI B ACTPOHOMHUU SIBIACTCS MPaKTHMKa ACTPOHOMU -
YeCKUX HabGJIOOEeHUN WU, MpeXae BCEro, — BOBMOXHOCTh Ha OCHOBE MPaBUJIbHOMI
TEOPUMU TIpeNCKa3aTh HOBbIe HAOJIOMAaTeTbHbIE PEe3yJbTaThl, MOAYAC COBEPIICHHO HEOXH-
naHHble. TOMbKO Takasi TpaKTUKa TapaHTUpYeT HOpPMalbHOE pa3BUTHE Hallell Hayku
1 obeperaeT ee OT BCSAKOTO pofa 3abyXIeHWi, B KOTOpble HEM30EXKHO BIANAeT NaNeKO
He COBepIlIeHHOe YeToBeuecKoe MbllieHue. VIMeHHO HaboneHMs MU, Hampumep, OblUia
JoKa3aHa «eCTECTBEHHas» MPUPOJA MYJIbCapoB, OKa3aBIIMXCS HAMarHUYEHHBIMU, OBICTPO
BpallalOLIMMUCS HEUTPOHHBIMU 3Be31aMU. ABTOP 3TOW KHUTU HE COMHEBAeTCs, YTO TO
Ke caMoe paHO WJIM MO3AHO MPOM30MAET U C TaJaKTMUYECKUMU SIApaMU WM KaKWUMU-HU-
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OyIb IPYTUMU KOCMUYECKUMHU «KBazuuymecamu». «[Ipe3yMImIus ecTeCTBEHHOCTH» JII060-
ro KOCMMYECKOTO CHUTHaja, NpeJoXeHHas aBTOpoM Ha blopakaHCKOM CUMIIO3UyMeE,
NOJKHA BBIMOJHIATHCS HEYKOCHUTENBHO.

[IpuxogHasi, TakuM o0pa3oM, KOHCTaTUPOBaTh, 4TO muBuauM3anuil Il Tuma Hu B Ha-
meit [amaktuke, Hu B M 31, mpocto HerT.

Yro kacaercsa nusunu3sanuii 11l Tuma, To oHu Moram OBl OBITH yXe ceiiyac B NPUH-
umne oOHapyXeHBbl CYNIeCTBYIONIMMU Ha3eMHBIMM paaMouMHTepdepoMeTpaMu ¢ MEXKOH-
TUHEHTaJIbHBIMU 0a3zamu. KTo 3HaeT, MoxeT OBITh KaKOi-HUOYIb W3 BHETATaKTUUYECKHUX
MCTOYHUKOB, 3aHECEHHBIX B CYIIECTBYIOIIME KATalOT W, B NeHCTBUTEIbHOCTHU SBISIETCS M-
pumsanueit 111 Tuma? Toxpko mauTenbHBIE cleladbHble HHTEPGEPOMETPUYECKHIE HCCIIe-
NOBaHUS CMOTYT PENIMTh 3Ty Mpobiaemy. TpymHOCTb MpoGJeMBbl B 3TOM CIyyae COCTOMUT
B BbIOOpE IJIsl CHELMalbHBIX HMCCIENOBAHUU KakKUX-TUOO «MOAO3PUTEIbHBIX» OOBEKTOB
W3 MHOTHUX ThICSY M3BECTHBHIX MeTarajJakTHYecKUX WCTOYHMKOB. B cBoe Bpems
(1963 — 1964) Takumu momo3puteabHbiMU ucToyHukamMu H. C. Kappames cuuran
o0bekThl CTA 102 m CTA 21. Bckope, omHako, BBISICHUJIOCH, YTO 3TH OOBEKTHI SIBISIOT-
cs KBazapamu.

O OmHUM W3 BaXHBIX apryMEHTOB NMPOTUB KOJOHM3ALMM BCETO KOCMOCA SIBISIETCS
MpEeanoNIoXeHne 0 ToM, 4To nuBuam3anuu 11l TMma moJKHBI OBITH OYeHb KOMIAKTHBIMU
o0bekTamMu. ToIbKO B 3TOM Cilyyae MOXET OBITh oOecredeH OBICTPBIH 0OMeH MHpopMa-
e MeXIy OTHEIbHBIMU YacTAMU. YBelWueHHe o0beMa KMOEpHETHYECKU HEBBITOAHO.
Ecnu 310 mpaBwibHO, TO, HaoOOpoOT, Oojiee MOJIOABIE IIMBUIM3AIUU OYIYyT CTPEMUTHCS
00beIMHUTHCS ¢ Ooyiee CTapbiMU M 0ojiee Pa3BUTHIMM M 3TO MOXET IPUBECTH K TOMY,
YTO IOJIHOE KOJTMYECTBO IIMBUIN3AlIMI OYeHb HEBEIMKO. 3aTO KaXaas U3 HUX pacrojaraer
OYeHb OOJIBIION BETMYMHON MAcChl, TUTAHTCKUM JSHEPreTUUECKUM ITOTEHIIMAJIOM M Oec-

Puc. 119, OGuwmit s coepximssamaaiun 11 Toma (sapukatypa W A, Makcumona)



npeueaeHTHBIM 00beMoM MHbopmaluu. KoHeuHo, He 00s3aTeNbHO MpencTaBiIATh cede
muBuansanuio tuna Il B Bune coepnr Jaiicona, uro xapakrepHo aag Il tuma. Kak mpu-
Mep BO3MOXHBIX KOHCTPYKLMI B KOCMOCE, MOXHO IIPEACTaBUTh OTPOMHBII Bpamaomuics
nnck ¢ Maccoit 10" macc Connia, TommuHoit h = i, /1= #?/R* (Toe TOMIIMHA B LIEHTpE
h, okono 1 KM) ¥ BHEIIHUM paguycoM R = 40 cBETOBBIX JIET; CPENHASA MIOTHOCTb OKOJIO
IJIOTHOCTH cTanu. Takoi OMCK MOXET BpamaThcsl KakK TBEpAOe TeJlo C TepuoIoM
2600 tet. Ecmm sHeproBeigencHUe Bcex cpencTs B mmcke 107 ceetmmocteit ConHIa, TO
ero cpenHsas temnepartypa Oymer 300 K. TermmoBoe m3nyyeHue Takoit KOHCTPYKIIMM TOJI-
JKHO UMeTh MaKCMMYM OKojio 20 MKM M JaBaTh MOTOK OKOJO | SIHCKOTO C PacCTOSTHHUS
B 3 mwanuapna cBetoBbix JieT. [lo-BuaumMomy, Bce MOmOOHBIE OOBEKTHI YXe MOIJIU Obl
ObITh 3aperucTpupoBaHbl B katasore UPAC (cm. c. 288). Ha puc. 119 kapukatypHo u30-
OpaxeHa momoOHoro Buma nuBuausauusg Il Tuma (pucyHok caeman M. MakcuMOBBIM).
B Ttabn. 14 nmpusenens! (cormacHo H. C. KappamieBy) Bo3MOXHBIC CIIeHapUH Pa3BUTUS
BHE3eMHBIX IIUBMAM3anuid. O

Tabnuma 14
=
3 . Eas CueHapuit 3B070-
BOIONHOHHBII 8555 .
N cueHapHﬁuH VDOBEHb g EEE OObEKTH 1S UCCTe0BAHMS 1MM HAIEH [TMBH-
: i 2E2E W METOJI TIOHCKa JM3ALMM TIoCTe
285 KOHTAKTa
O mas
| |Yungukauus uusummsa- | 60% Haubonee MoliHble KBa3aphl i TaiakTUKU. | Beictpoe pasBuTie BO Beex
unit B macmrabax 1—10 TloucK HOBEIX 0OBEKTOB C MOLIHOCTBIO H3- | 00MaCTAX  IeATENbHOCTH.
MIDI CBETOBHIX Je€T ¢ nydenna Oomee 10" spr/c B gmamasone | Kpymele CcouuambHbie K
KOHUEHTpaLe! B OIMH 10 MxM — 1 cM, a TaKXe B IPYTUX AMANA- | 5KOHOMUYECKUE M3MEHEHUS
KOMIAKTHBIH 00BEKT 30Hax, Tlonck acTpOMHXEHEPHHIX COOPY- |y mogroToBKa K OObEMHE-
ﬁ(g;—l}g?{,snﬁyﬁcglfemmx CUTHATOB HA BO- | yyyo co cBEpXUMBHIH3ALH-
’ eil. OpraHu3amms 3THOrpa-
(uyeckoro Myses Ha 3emne
Il YHI/ICI)I/IKaHI/IHBMaCLHTafieu 20% Wccnenoanne sipa Omixaiimero ckomne- | To xe, uto |
fombIImX CKOTLTEHHUIt Hug Tamaktik JleBbl  (KccenoBaHMe He-
TaNakTHK o0bryHOl pamuoranaktuku M 877) u ]l[fy-
THX CKOMIeHNi. Metombl Te Xe, 4TO
[l | Vuudukauus B macura- 10% Mccnenoanns sapa Haweil Tanaktuku i | To xe, uto |
0¢ GobIIMX ranakTHK Hﬁ/&[)p Omixaitmx  QofbUIMX  raiakTHK
(M31, M 33uT. 1.). Te xe MeTomsl, uTo |
IV [TlonHag  komoHM3aLus 1% «OHm» momXHBI OBbITh Ha 3eMne, HO MBI He | To Xe, uto |
TPOCTPAHCTBA UMEeM  HUKAaKMX JaHHBIX 00  3ToM
V' | CamoyHndTOXEHUE 1IMBH- 8% Ocratkn UMBMIM3AIMI MOTYT ObITh Haiine- | Her passutus mo ompene-
NM3ALKH 10 KOHTAKTa HBl B OKPECTHOCTAX OMIKAHIINX 3Be3 | JEHHIO
VI |Mbl mepBbie, M MOTOMY 1% Yenexu cBazaHbl ¢ pasutHeM Owonorun. | KoHTaKT Bo3MoxeH B Oymy-
TOKa OTHH Ha pasButie OT TepBBIX MUKPOOPraHW3- | LIEM TO JMIOOOMY M3 MpUBE-
MOB JI0 HAacTOSINEro BpeMeHH MOTpeOOBa- | NEHHBIX  BhIE  CIie-
noch  OGomee 4 MUUIMApIOB  JIeT | HapueB

CoopyXeHHe TUTAaHTCKUX KOCMUYECKUX PaTuonHTEPhepOMETPOB ¢ 6a3rcoM TopsaKa

ACTPOHOMUYECKON eIMHUIIBI OTKPHIBAET BO3MOXHOCTH 3(h(OEKTUBHOTO HCITONb30BAHUS
HOBOTO, MIPUHIIMIIAAIBHO BaXXHOTO METOMIA Il OOHApYXXeHUsI U MCCIeIOBAaHUS CBEPXIIM-
BUIM3anuii. Peub umer o «pagmorosorpaduu» — MOJydeHUN TPEXMEPHBIX M300pakeHMIA
pamnouctoyHuKoB. Ha a3ty Bo3moxHocTh Bmepsble ykaszanu H. C. Kapmames, 0. H.
MMapuiickuii. He momneXuT COMHEHHWIO, YTO TpeXMepHOe W300paxeHWe KaKoTo-Iubo

299



«TI0J03PUTENBbHOTO» PAAUOUCTOYHMKA OJHO3HAYHO TMO3BOJUT PELIUTh BOMpPOC 00 ero
MCKYCCTBEHHOM WJIM €CTECTBEHHOM npoucxoxaeHuu. [Ipu Beeit kaxyueiics haHTaCTUYHO-
CTU 3TOTO TMPOEKTa OH MOXET ObITh peajr30BaH B TeyeHUE OJUXKANIIUX HECKOJbKUX
NECATUICTUIA.

<> Paccka3biBaor, uTo Bomnpoc «['me OHu?» 3aman 3HaMEHUTHI UTAIbIHCKUN GU3UK
BHpuko PepMu Bo BpeMs JeHYa CO CBOUMU KOJJleraMyd B aTOMHOM jabopaTopuu B Jloc-
Anamoce netoM 1950 r. Bompoc OTHOCHICS K OTCYTCTBUIO KOHKPETHBIX CBHUAETEIBCTB
noceleHruss 3eMIuM B TeueHMe Bcell ee ucrtopuu (4,5 mwmmnuapaa yer). OTBET — IOTOMY,
YTO MbI OJHM BO Bceil ['amakTuke — mapagokKcajeH WM HapyllaeT oOIEeNnpUHSITHII co Bpe-
meH KomnepHuka npuHuun cpeaHero: Hame ConHue M 3eMyisi HUUEM HE BbIAEJIEHBl cCpenu
COTeH MMJIJIMApAOB COJHEYHbIX cucTeM Hameidl [anmaktuku. bonee meTanbHO 3TOT BOmMpOC
obcyxnancs Xaprom u TurmiepoMm ¢ MO3ULMA OTCYTCTBUSI XU3HU Bo BceneHHoii, a cama
npobseMa OTCYTCTBUS TOCEeHIEHUM 3eMJI MOJy4yujia YCIOBHOe Ha3BaHue mapanokca Pep-
Mu. Bo3MoxHble 00BsICHEHUS Mapanokca:

1) Mex3Be3aHbIE MepeNeTbl He TTPOBOASITCS, TaK KaK OHU OYEHb NOPOTHW JJis Tepece-
JIEHWsl, a aBTOMAaTUYeCKHe CTAaHLMKM MCTOJb3YIOTCS TOJNBKO IS HAYYHBIX MCCIEJOBAaHUIA;

2) MeX3Be3[Hble TMepeNeThl peaqu3yioTcs, HO BOJIHA KOJIOHU3alMUU €llle He AOCTUTIA
3emiu (16O Masla CKOPOCTb paclpocTpaHEHUS KOJOHU3alUU, JUbOO Mpolecc KoJOHU3a-
LMY HayvaJcd Ha Mo3AHe#l ncropuu [anakTuku, 160 OH Havajscs OMHOBPEMEHHO BO Bceil
lanaktuke, HO MBI HaxoAMMCS Ha HeEOOMTAaeMOW TpaHWlle MeXAY ABYyMs 30HAMU
BIUSHUS);

3) Bca amaktumka, Bkiawodas ColHEYHYIO cHcTeMy, ObUla KOJIOHM30BaHA MHOTO JIET
Hazan, Ho OHU He MPOSBISAIOT CBOE MPUCYTCTBUE MO KAKMM-TO MPUYUHAM, YTOOBI HE MO-
BJIMSATh HA HAllly MPUMUTUBHYIO XU3Hb — TajlakTUueckas 3TUKa TpeOyeT MpenocTaBisTh
MOJIOABIM LIMBWJIM3ALMSAM BO3MOXHOCTb CAMUM pelllaTh CBOM KPU3MCHI MepeHaceIeHus,
SIIEPHON BOWHBI M T. . — 3TO TaK Ha3biBaeMas 300TUIIOTEe3a WJW TUIOTE3a rajakTuye-
CKOTO KapaHTHHa.

Kpome oTcyTcTBUS maHHBIX O MOCEIEHUM KOraa-jiubo 3eMiau Mo Mepe HaKOTJIeHUS
HaOM0AeHU, o0ecTieunBaOIIMXCsl KOIOCCaAbHON PEeBOJIOLMEl B TEXHUKE U METoJaX CO-
BPEMEHHOI BCEBOJHOBOW acCTPOHOMMWM, BO3HMKAeT MU HoOBas mpobiema. <>

Ecnu orBneubcs or daHTazuu, BCS COBOKYMHOCTh (paKTOB, M3BECTHBIX COBPEMEHHOM
aCTPOHOMMH, TOBOPUT O TOM, YTO HUKAKUX KOCMHMYECKMX uylec Mbl He HabOmogaem. Ot-
cloga cieayeT MpPOCTOM, HO HEYTEINMTENbHBIN AN «B6e3ydepXHBIX ONTUMHUCTOB» BHIBOI,
yro uuBuauzauuit Il u Il tuna, no kpaiiHeit Mmepe B MecTHO# cucTeMe rajiakTHK, HeT.

Tak kak HekoTopas yacTb Oojiee MPUMUTUBHBIX LUBUIU3ALUKI 36MHOTO TUMA, Tpe-
0/10J1eB MHOTOYMCJIEHHbIE KPU3UCHBIE CUTYallMHU, NOJXHA CTaTh HA MYTh HEOTPAHUYEHHOM
9KCMAHCUU, TO MBI C TOTUYECKON HEU30EXHOCThIO NOJXHBI CAENaTh BBIBOMA, YTO LIUBUJIU-
3allUM «3€MHOTO» TUIMa B MecTHOW cucTeme MO0 4pe3BblYallHO pelnku, Jubo, cKopee
BCEro, OTCYTCTBYIOT. bBojee ompeneneHHBI OTBET MOXHO ObLIO OBl JaTh, €CIM OBl OBLIO
M3BECTHO, KaKas 4acTh NMPUMUTUBHBIX LMBUIMU3ALUNA, TPEOAOJIEB <«TPYIHOCTU DPOCTa»,
CTAHOBUTCS Ha MyTb HEOTPAHUYEHHOW KOCMUYECKON 3KcmaHcuu. XOTs MoKa HUKaKo#l Ko-
JIMYEeCTBEHHON OLIEHKM CHENaTh HeJb3s, BPSI JIM 3Ta YacTb JOJXKHA ObITb OYEHb MaJeHb-
koil. [IpoTuBOMONOXHOE YyTBEpXKIEHME 03HAYan0 Obl MO0 Mpu3HaHUE (aTanbHOU HEUs-
OexxHOCTH TMOENM MOYTH KaxIoi LUMBMUAM3ALMM HA CBOEH TMIaHeTe elle 10 BbIXOAA ee
B KOCMOC, JINOO MPUHATHE BCEM U LMBUIU3ALMAMU «PaBHOBECHON» CTPATETUU <«30JI0TO-
ro Beka» ¢ TMOJHOU morepeil nHTepeca K kocMmocy. Ho mocnenHsis BO3MOXHOCTb MPaKTH-
YyecKM SKBMBaJ€HTHA HallleMy OJMHOYecTBY B KocMmoce. TouHee, pa3ym Bo BceneHHo#
MpEeACTaBIsI ObI cO00i KaK Obl «MHOTOCBSI3HOE MHOTOOOpasue», T. €. ObUI OBl COBOKYII-
HOCTBIO OT/IEJIbHBIX, COBEPIIEHHO W30JMPOBAHHBIX OYaroB.

Kazanoce 0bl, cepbe3HbIM BO3paXeHUEM TMPOTUB Pa3BUTHIX BbIllIE COOOpakeHUH
0 0O0JbIION BEPOSTHOCTM HAlIeTO OAMHOYECTBA B 3HAUMUTENbHON 4YacTu BcenenHoi
SIBJISIETCS HEJOMyCTUMAasl 5KCTPAMOSLMs HAUIMX COBPEMEHHBIX MpEACTaBICHU O LUBU-
Iu3aluu, Hayke, TeXHOJOTHUM, CTpaTerMu U Mp. HAa TaKue HEeU3MepuMo Oosiee CIOXHbIE

300



CHCTEeMBbI, KAKMMHU SIBJISIIOTCS CBEpXIIUBMIM3aiMK. HackoIbKo omacHsI TaK1e SKCTPaIois-
IIMM, MOXHO NPOMJUIIOCTPUPOBATh Ha CIEAYIONIEM JTI000NBITHOM IpuMepe. OnuH U3 Be-
nudaiimux pusukoB XVII B., [olireHc, Kak ChIH (XOTSI M TIEpPEeIOBOii) CBOETO BeKa, BEPUI
B acTpoJioruto. KomOumHupys actpoHOMMIecKuil pakt Hanuuus y FOmurepa yeTsipex (ra-
JIMJIEeBBIX) CITYTHUKOB (JIyH) M acTPOJOTMYECKUIl Ipenpaccynok, 4ro JIyHa sBisieTcs: mo-
KPOBUTEIbHUIIEH MOPSIKOB, BEIMKUN TOUIAHACKMI (PM3UK MPHUIIE] K «BBIBOAY», UTO IO-
BepxHOCTh lOmmuTepa momkHa OBITH 3acesHa... KOHOIUIEH, M3 KOTOPOM nejaeTcs IeHbKa,
CTOJIb HeoOXommMasl IJISl TOTAAITHEeW TEeXHOJIOTMM IapycHoro dioTa.

CymiecTByeT, OOHAKO, NMPMHIMIIMAJNbHAS pasHWIla MexXnay BpemMeHamu [loiireHca
n koHoM XX B. Torma Hayka, mo3HaHME OKPYXKAIOIIEro MHpa TOJHKO HAauMHaIM CBOU
TpuyMdanbHbIi MyTh. HbiHEe GyHIaMeHTalIbHBIe 3aKOHBI IPUPOIBI, PETYINPYIONINE TOBE-
JeHUEe MaTepuy Ha «MUKPOCKOMMYECKOM», aTOMapHOM M B 3HAUYMTEJbHON CTEMEeHU siaep-
HOM YPOBHSIX, MPEICTABISIIOTCS TIOCTATOYHO XOPOIIO M3BECTHBIMU. B 3TOi CBSI3M HE JH-
IIEHO WHTepeca 3aMeTHTh, YTO IMMO3HaHWe (PYHIaMeHTaJIbHBIX 3aKOHOB IPUPOAL OTHIOIb
He ClleAyeT 3KCIOHEHIIMAJbHOMY 3aKOHY. DKCIOHEHIMAIbLHO XK€ PacTyT «TOJbKO» Iapa-
METpBI MPAKTUYECKONW IeATEIbHOCTU IUBUAM3AIUU M CIOXHOCTh M3y4yaeMBIX U OCBau-
BaeMBIX €I0 CHCTEM.

XIX Bexk jganm HayKe HMKaK He MeHbIe, yeM Ham XX BeK. M, KOHeYHO, KaXIbIi
cepbe3HbIll (PU3UK 3HAeT, YTO mepBasi TpeTh XX B. M300MJI0Baja 3HAYMTEIbHO OOJBIIUM
yucjaoM (GyHIAMEHTaJIbHBIX OTKPBITHM, 4eM IOCJeAyIolIre COpOK JjeT. MBI Iojaraem,
YTO 3TO OTHIOAb HE CIy4yallHOCTh, a BBIpaXe€HWE ITI03HABAEMOCTH KOHEYHOIro 4YMcja
00BEKTUBHO CYIIECTBYIOIINX (PYHIAMEHTAIbHBIX 3aKOHOB ITPUPOIHI.

[lo3HaBaeMast HaMu KapTUHA OOBEKTUBHO CYIIECTBYIOIIEH, TMMOMUMHSIONIEHCS CBOUM
3aKOHOMEPHOCTSIM BceneHHOI McKiIoyaeT Haluune B Heii HEKOTOPOM pa3yMHON JesiTeb-
HOCTU KocMHMYecKoro macmraba. 6o He MOXeT pa3yM Tak mpeoOpa3oBaTh KOCMHUYECKHUE
00BEKThI, UTOOBI €T0 AESITeIbHOCTh «He Obula BHAHA» HaM. CyIIEeCTBEHHO, UTO ypOBEHb
TEeXHUKM COBPEMEHHOW HAOJIOMAaTebHOM aCTPOHOMMM JOCTaTOYEH IJIsI OOHapyXeHUS
MPOSIBJICHUA KOCMUYECKOTO pa3yma.

HTak, KkaK HaM TMpPEaCTaBISIETCs, BHIBOL O TOM, YTO Mbl OINMHOKM, €CIIM HE BO BCeil
BcenenHoii, To BO BCIKOM ciiydae B Hamreil ['ajakTuke miam gaxe B MecTHON cucTeme ra-
JIaKTHUK, B HacTosIIee BpeMs 0OOCHOBBIBAETCS HE XYoce, a 3HAUMTEJIbHO iyuuie, deM
TpaguIIMOHHAS KOHIEIMIIUS MHOXECTBEHHOCTH OOMTaeMbIX MMpPOB. MBI IlojaraeM, 4TO
9TOT BHIBONI (MJIM JaXe BO3MOXHOCTH TaKOTO BBIBOAA!) MMEET MCKIIOUUTENHHO OOJbIIoe
3HaueHue Wi puiocobun. Kcratu, 3amMeTnM, 9TO maxe IO paclpOCTpaHEHHBIM ceidac
«OTITUMUCTUYECKUM» TIPEACTABICHUSM, COTJIACHO KOTOPBIM OJIMKaiilline BHE3EMHBIC 11-
BUAM3aUMM ynajgeHbl oT Hac Ha 200 — 300 mK, MbI TOJKHBI CUMTATh ceOd MpaKTHUYeE -
CKM oaguMHOKuMu. MO0 B obmactu lamaktukm ¢ pagmycoM B 300 MK HaxoauTcs
okoo 10 MMJITMOHOB 3Be3l, YTO HAIJISIHO NEMOHCTPHPYET PEOKOCTh (heHOMEHA pa3yM-
HO# XM3HU BO BcenmeHHOI.

Ham mpencrapisieTcsi, 9TO BHIBOA O HallleM OOMHOYeCTBe BO BceneHHoOI (eciam He ab-
COJIIOTHOM, TO MIPAaKTHU Y€ CK O M) MMEET OOJIbIII0e MOPAIbHO-ITUIECKOE 3HAUSHUE IS
yejgoBedyecTBa. Hemsmepnmo BbIpacTaeT IIEHHOCTh HAIIMX TEXHOJOTMYECKMX M OCOOEHHO
TYMaHUCTUYECKUX NOCTUKEHUI. 3HAaHME TOro, YTO MBI €CTh KaK OBl «aBaHTapa» MaTepuu,
ecIM He BO BCEil, TO B OTPOMHOM 4YacTu BceneHHOU, MOMXKHO OBITh MOTYYMM CTHMYJIOM
IJIST TBOPYECKOM HESTeNIbHOCTA KaXIOTro MHAMBUIYYMa M BCETO 4eloBeyecTBa. B orpom-
HOM CTEeIeHM BBIpAcTaeT OTBETCTBEHHOCTHh UYEJOBEYECTBA B CBI3U C MCKIIOYUTEIBHOCTHIO
CTOSIIMX TIepen HUM 3amad. IlpenenbHO SICHOW CTaHOBUTCS HEOONYCTMMOCTDH aTaBUCTUYE-
CKHMX COLIMAJTbHBIX MHCTUTYTOB, O€CCMBICIEHHBIX M BapBapCKUX BOMH, CaMOyOMICTBEHHO-
ro pa3pylieHus OKpPYXKamollel Cpembl.

TBepmoe co3HaHMe TOTO, YTO HMKTO HaM He OyIeT maBaTbhb «II€HHBIX yKa3aHWil», Kak
OBJIaZIeBaTh KOCMOCOM M KaKOM CTpaTeTuy MOJXKHA MPUIAEPKMBAThCS Hallla YHUKaJbHas
UBUJIN3AINS, TOJKHO BOCITUTHIBATh YYBCTBO OTBETCTBEHHOCTH 3a IOCTYIKM OTAEIbHBIX
JUYHOCTEl M BCEro 4YeloBeuecTBAa. BBIOOp MOMKHBI AelaThb TOJBKO MBI CaMU.



1TTPHJIO>KEHHA

Mpunoxenue I

Tloucku 6HezemHbIX UusUAUZAUUTLL

Jleno MpoMCXOaWIo B MEPBBI OKTAOPbCKUIA neHb 1961 T. MBI — mapa aecsiTkoB 3a-
BceTnaTtaeB MmaMsaTHOro kabuHera Kenmeimia B 3maHum MHCTUTYTa MpUKIamgHOW Marema-
TUKM, YTO HA MUYCCKOW Tiomanu, coopaiuch B OYepeaHOH pa3 [jisi 00CyXIeHUs KakKo-
ro-T0 KOCMMYECKOTO TIpoeKTa. 3a 4YeTblpe Toia IO . 3TOT0 ObLT 3amyllleH TepBhIi
COBETCKMI CIMYTHUK, ¥ DHTY3Ma3M, BBI3BAHHBIN 3TMM MaMSATHBIM COOBITHEM, HE OCTBHIBAI.
Torma HamyM KOCMUYeCKWe JAena ObUIM Ha KpPYTOM mombeme. TOJBKO 4TO MHpP CTal CBHU-
neteneM (eepuyeckoro monera ['arapmHa. He mporen eme BocTOpT, BBI3BaHHBIN 3pesu-
ueM obpaTHoit ctopoHbl JIlynwl. Heusrnammmoe BmevaTieHue TPOU3BEN Hall MEPBBIi
ycIenrHbli mojietT K Benepe. [TocToSTHHO BO MHE XXMJIO ONIYIIEHUE, YTO S SABJISIOCH ydacT-
HHUKOM TPAaHIUO3HBIX MO CBOEH 3HAYMMOCTM HCTOPUYECKUX COOBITHIA. [OopmocTh M BO-
CTOPT TIepeTOTHATN MeHsA. U XoTs s yXe TepeBalni 3a COPOKAJETHUH pyOex, 4UyBCTBO-
Bal cebs Kak BIepBble MOJIOOMBIIMK foHOIIa. M Takoe COCTOSIHME [UIMJIOCH CBBIIIE
MATH JIET.

BmecTe co cBOMMU MOJIOABIMU COTPYAHUKAMU s C TOJOBOM OKYHYJICS B HOBOE YBIie-
KaTeJbHOE AeN0. B KpUTHYeCKMe MOMEHTHl MEHsS HeM3MEHHO MomaepXuBan pektop MI'Y
WBan Teopruesuu IlerpoBckuit — yMHHMIIAa W TIpeKpacHbIi 4enoBeK. s HabOmoaeHUs
MEXIUTAHETHBIX CTAaHLUMU S TPEATOXWI TOBOJHHO MPOCTOM, HO BechbMa 3GhdOEKTHBINA Me-
TOJ «MCKYCCTBEHHOU KoMeThl». CyTh MeTOla COCTOsIa B MCIIApEHMM Ha OOpTY CIyTHUKA
HeOOJIBIIOTO KoJMYecTBa (MOpsiaKa ABYX-TpeX KuiorpamMMoB) HaTpus. O6pasyromieecs
06;1ak0 OymeT ovyeHb WHTEHCHBHO paccewBaTh XenaTble Tyuu CoiHIA (3TO SBJICHUE W3-
BECTHO KaK «pe3oHaHcHasi ¢uiyopeclieHMs»). BoT 310 sipkoe 001auko M AOJXKHO HaOJo-
IaThCsl HA3eMHBIMU OTMTHYECKUMHU cpeacTBamMu. CremyeT 3aMeTHTh, YTO B Te HajeKue
TOIbI TMOAXOMAIIUX PAaTMOCPEACTB IJIsI JOCTATOYHO TOYHBIX HAOIIONEeHUN CIYTHUKOB
y Hac He OBITO, U KOCMMYECKOE PYKOBOICTBO — B TepBylo ovepeab Cepreil [laBmoBud
KoponeB — pemuTenbHO TOALEpXKaNo MOe MpelIoXeHHe.

Sl HacTONMBKO OBLT YBJIEUEH peanu3alMeil 3TOTO MpPOeKTa, YTO YACTEHBKO OCTaBISI
MOIO CMepTEJIbHO GOJIbHYI0 MaTh OTHY, B XaJKOW KOMHATEHKE C TJIIYXOHEMBIMH COCEIs-
MU, YTO O KOHIA JHEW CBOMX He Tpolly cebe. Pemraioiiee MCIBITAHWE «UCKYCCTBEHHOM
KOMEThI» OBIIO TIPOBENEHO Ha 3HaMeHMTOM KocMmompome Kamyctun Sp. Tmy6oxoit
HOYBIO OblTa 3amylieHa pakeTa. BbIIO TMO-OoCeHHeMY XojomaHo. SI W MouW pebsATa CTOSIIN
MPUMEPHO B KMJIOMETPE OT CTapTOBO IMiomaaku. Tenepb, KOHEYHO, HUKOTO HE YIAWBUTD
3peNUIIeM CTapTa pakeTbl — ¢ HEKOTOPBIX MOp 3TO CTaJM MOKa3biBaTh 1O TEJIeBU30DY.
Ho Torma, na eme B HEMOCPEACTBEHHOW OJIM30CTH, Na elle ¢ CO3HAHWEM OOJBIION OTBET-
CTBEHHOCTHM (BeIb MYyCK OBbLT cleNlaH CHelMaJlbHO JJI Halllell «KOMEThbl»), 3TO OBIIO He-
3a0bIBa€MBIM COOBITHEM. [IpoIIO HECKOJbKO MWHYT TOCHe cTapTa. YXe Toracjio afi-
CKOoe TMaaMs, XJellyllee M3 paKeTHBIX [I03. YXe cama pakeTa TIpeBpaTWiIach B ele
BUIMMYIO c1abyI0 CBETOBYIO TOYKY — a Ha araToBO YepHOM Hebe pelIuTebHO HUYEeTo He
npoucxonuio! Bpems kak Obl octaHOBMJIOCH. CBeTsIIascs TOYKa — pakeTa Iepecraia
ObITh BUIUMOM. Heyxenu kartactpoduueckas Heymnaua? W Bapyr, mpsmo B 3eHUTe, Olec-
HyJda spkas MCKpa. A TIOTOM IO HeOy, KakK YepHWJIa Ha CKaTepTH, CTAJIO PACION3aThCs
OCJICTIMTEIbHO KpacuBoe, spyaiillice TMSATHO aneJbCMHOBOTO IBeTa. OHO pAacIIbIBANOCH
MeIUIEHHO, M 4epe3 MmoJjiyaca ero MpoTsKeHHOCTh mocturia 20 rpamycoB. M Toibko mo-
TOM OHO CTaJlO0 TOCTENEHHO TacCHYTb.

DDdheKTUBHOCTD MPeNTOKEeHHOTO MeTOAa Oblla MPOAEMOHCTPUPOBAaHA C MOJHON Ha-
IIsIMHOCTBIO. Bckope «kKomeTa» OTIMYHO cpaboTana B «boeBOM oOCTaHOBKe» Ha Haluei
JYHHO# pakeTe, Ha TMOJANMYTH Mexny 3emieit u JIyHOU. YBBI, 3TOT MeTOA He MOJTYYUIT
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B DaJbHeWIIeM MOJKHOro pa3putusa. IlpaBma, moit corpymHuk duma Kyprt, caenas ce-
puio doTorpaduii, yepe3 HeCKOJIbKO MeCAIEB 3alIUTUI KAaHIMIATCKYIO TUCCEPTAIIUIO: TI0
cKopocTH Iuddy3un aToMOB HATpHUsl yHaloch OYSHb YBEPEHHO OIPENETMTh IUIOTHOCTD
3eMHO# atMocdepsl Ha BeicoTe 550 kM. [loMHIO, KaK B pasrap 3Toil LIBETOBOI (eepun
g ckazan ume: «[lomoOyiiTech, Kak cusieT Ha HeOe Balla AUcCCEpTalusi». S MOTOM
MPEAJIOXUI pPa3BUTHE METONA <«UCKYCCTBEHHOM KOMETBI» — WCIOJb30BaTh B KauyecTBe
«pabouero BelllecTBa» BMeCTO HaTpus JuUTHi. Takoil e onTudecKuil 3(PGEKT MOXHO ObI-
JIO TIOJYYMTb, UCIIApSAS B NECATKM pa3 MEHbBIIE BeIlecTBa. A ILIBET JUTHEBOM «KOMETBI»
IOJIKeH OBbUT OBITh GarpoBo-kKpacHbIl. KocMuueckue Kopabiau ctaaum OBl MOXOXH Ha
Tpaccupylonue mynu! Hudero u3 3toro He BHIIIJIO — HUKTO 3THM CEPbe3HO HE 3aMHTEpe-
coBajicst. Torma ke 1 IpeIIOXWI B KauecTBe «pabodero BellecTBa» CTPOHLMA U Gapuii,
MOAYepKHYB Ooratble BO3MOXHOCTH 3TOTO MeToma HJisl MCCICHOBaHUS  3eMHOI
marautocdepsl. Yepes mMHoro ner B ®PI 6bIM BechbMa YCHEIIHO OCYIIECTBICHBI 3TH
9KCIIePUMEHTHI.

BepHemcst, ogHaKo, K TOMY OKTSIOpbcKOMY AHIO 1961 T., KoTma Ha oyepemHOM cOope
KocMUYecKuX nesteneit Kenabln ¢ 0ObIYHO He CBOMCTBEHHBIM eMy madocoM obpaTuiics
K HaM co cieayolleil peubto: «B Oymymiem romy MCHOJHMUTCS TSATH JIET CO AHS 3aIycKa
MEePBOrO COBETCKOTO CITyTHUKA. DTy 3aMevaTelbHYl0 ATy Hago OTMETUTb JOJIKHBIM
ob6pa3oM. B yacTHOCTH, HYXHO MOATOTOBUTH HECKOJBKO MOHOTrpaduii, oToOpaxamoumx
BCEMHUPHO-UCTOPUUYECKOE 3HAUYCHHUE 3TOrO COOBITUS». M TyT ke MHe B TOJIOBY MpUIIIa
xopoinas uaes. Sl MOTHSUICA M cKas3al, 4TO 3a OCTaBLIeecs IO cpoKa BpeMs (pyKOMHUCH
Hamo GBUIO cAaTh K Moo Oymyiiero 1962 T.) s cMOTY HamMcath yXe Hadatyio(?) MHOIO
MOHOTpaduio, MOCBILNICHHYI0 BeChbMa HEOOBIYHOMY CIOXETY: O BO3MOXHOCTH CYIIECTBO-
BaHUS pa3yMHOW XM3HU BO BcemeHHo#. Kenmblim MO WHMIIMATUBY TYT X€ OHXOOPWIIL.

Moit pacyer ObLT ToueH. I OBUI yBepeH, YTO HHMKTO M3 MOMX KOJUIET B CTOJb
cXaTble CPOKM HE TO YTO MOHOTpaduu — MPUJIMYHON CTaTbu He HamumieT. Jla v 3aHSTHI
OBLTU OYeHb «KOCMUYECKOM cyeToi». He oTsiHembes, KaK MPOJNETAT 3TH MeCSIbl, a pe-
TAKIMOHHBIA MmopTdenp OymerT mycroit. M Toabko MOS PYKONMHUCh OymeT MpencTaBieHa
B CPOK. A 100WJIeil HUKylda He TepeHecellb — 4 OKTA0ps 1962 T. Kak pa3 W MCIOTHSAECTCS
naTh get! B Takoi aBpaibHOU oOcTaHOBKE MOeil pykomucu OyaeT maHa 3ejieHas yJIula.

SI He Mor Bce BpeMs MOCBATUTHL paboTe Hal KHUTON — CIMIIKOM MHOTO OBIIO ApY-
rux oOs3aHHOCTeil. Paboran ypeIBKaMu — Oenan «OONbIINME BBEIXOABI», OOBIYHO MTHS Ha
TpU-4YeThipe. 3alTOMHUIIOCH, KaK B Hadajie MIOHs (camoe JI0O0MMOe Moe BpeMsl Tona) s 3a-
Opasicsi Ha fgadyy Oparta B BenbsMuUHOBE € Lieiblo HamucaTb MOJEKYJISIPHO-OMOJOTUYE-
CKYI0, OYeHb TPYAHYIO Ui MeHs riaBy. Iloroma ceirpaja co MHOM 31yi0 IIyTKy. Temrie-
paTypa ymajga TIOYTH IO HYJsI, M3peaKa IIel CHEXOK, a Yalle JIeHSTHOM IOXIb C BETPOM.
S1 3abpancss Ha KYXHIO — €OUHCTBEHHO OTalIMBaolleecsl IIOMENICHWEe Ha nade, MU
repoMyecku MbITaacs mucaTb. OT X0JI0Aa CBOAMIO PYKHW, a MKUCaTh HAmo OBIJIO BIOXHO-
BEHHO — WHaye 3TO ObLIO OBl Bce HampacHoi 3aTecit. UeTbipe MHS Teprena 3Ty MBITKY —
KOe-Kak Hamucajd TJaBy (TIpM4eM BCe TPUILIOCh Tiepelenartb) M ybexan ¢ Jauu.

Haxkoner, Tpyn ObUT OKOHYEH — TIe-TO B caMOM Hadvaje aBrycta. OCTaluch MeJo-
Y{: Ha3BaHMe KHUTH U odopmieHUe cymepobaoxku. [MocnemHuii Bompoc pemruics Obl-
ctpo. B xabunere Kenmpiita Ha Mwuyccax (TaM, rae MPOXOAMJIM BCe HAIIM KOCMUYECKME
OmeHMsI) BMCela KapTWHA MaJlOM3BECTHOTO Torma XymoxHuka CokomoBa, M3006paxkaBiias
HeKUi (aHTacTMUECKU KOCMHUYECKMi Teil3ax. MHe oHa Bceraa HpaBMJach, a caMoe
rJ1IaBHOE — HallOMUHAala O MecTe, Tie Oblia «3asgBjieHa» KHuUra. M3 sToil KapTUHBI [eit-
CTBUTEJIHO TOJNYYMJIAach TpeKpacHas cymepoOsiokka. A BOT ¢ Ha3BaHUEM KHUTHU TpH-
LIUIOCh M3PSITHO TOMYUYUThCS. BbiOpanm B KOHIle KOHLOB MpocToe Ha3BaHue «Bcenennas,
KU3Hb, pasyM». MoXeT ObITb, TAe-TO B MOAKOPKE MO3Ta OCe0 Ha3BaHUE XYTKO yYeHOI
kHuru Beiing «[IpocTpaHcTBo, BpeMs, MaTepus». Ho 3To s MOTOM yxXe DOUCKAICS.
A ToTma s MPOCTO B3OOXHYJN C OOJETYCHUEM.

boinu emie mpob6ieMbl. Hamo GbLJIO OCHACTUTH TJIaBbl KHUTHU CTUXOTBOPHBIMU 3ITH-
rpadamu. K obnieacTpoHOMUYECKOM TJIaBe XOPOUIM dmurpad aal MHe 3HAKOMBIM JIUTe-
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patypHbiii KpuTuK ben CapHoB («M cTpamHbIM, CTpAlIHBIM KPEHOM K IPYTUM KaKUM-
HuOynb HeBemoMbIM BcemeHHbIM moBepHYT Mueunsrit I[lyte» — 310 u3 IlacrepHaka).
CroxHee MoayIusioch ¢ anmurpacdoM K GyTypoJoTMUecKOl TIaBe, Tae s MpeaaBajcs Med-
TaM B JOyxe MonaepHu3upoBaHHoTo IlmonkoBckoro. Hesamonro mo 3toro s moaydu
MHUCHMO OT CBOEr0 HBbIHE MOKOWHOTO CTaporo Ipyra, ToBapuiua mo JajibHeBOCTOUHOMY
yuusepcurery C. JI. ConoBbeBa. Mexny mpoyum, B 3TOM IMHUCbME OBUIM TaKWe CTPOKMH:
«.. Ha mHsax mepeunTan HoBble cTuxu AceeBa. K crapocTw oH cTan mucarh jydine. Bor
MOYMTAll cierka MoAnpaBieHHble MHOIO CTPOGBbI:

A JMI000TBITHO, YEPT BO3bMH,

Yro Gymer mocie Hac ¢ JIOAbMU —
Benb BoT Benp nmeno B uem!
Kakue mmates OymyT miuTh?

Komy B nagomu Oymyr OuTh?

K kakuMm mmaHeraM MIBITB? ..»

Ho Bemp 310 M ecTh TOT caMmblii amurpad, KOTOpwlii MHe TakK HyxXeH! W Tosbko
B KOppekType s BcmoMHMI Tpunucky ColoBbeBa HacueT «cjeTKa MOANpPaBIeHHBIX
cTpod». 3HAUUT, 3T MOHPABUBIINECS MHE CTPOUYKM — He MOAJMHHBIN AceeB? MoxeT mo-
nyauthbest ckanman! Tem Oosee, Kak s y3Had, Y MacTUTOTO MO3Ta NOBOJBHO PE3KMUii Xa-
pakrtep. C OONBIIUM TPYAOM Halled KHUXKY AceeBa, Tie HameyaTaHbl 3TH CTPOKHU. XyI-
IIMe MOM ONAaceHMsl ompaBaaiuch: y AceeBa mocie «Komy B mamomm 6yayT OUTh?»
CTOSIJIO 3BYKOMOApaXkaHWe «TUM-TaM, TUM-TaM, TUM-TaM!» A Bellb BeCb CMBICI OBbLT ISt
MEHS B COJIOBbEBCKOM cTpouke «K KakuM MiaaHeTaMm MIbITh?» [IpUIIoch BHIOPOCUTD 3TY
KOHIIOBKY U OOpYOUTH CTPOKM Ha «JIAJOIIKax», B KOTOPbIe «OyAyT OMTh» HAIU TOTOM-
ku. Ho 3aro B crenyommx u3naHusx, yxe nocie cMeptd AceeBa, 1 KOHIOBKY CoJIOBb-
€Ba BOCCTAHOBMII... Jla MPOCTAT MEHSI PEBHUTEIN HENTPUKOCHOBEHHOCTH MO3TUYECKOTO 3a-
MBbICJIa M CBSIIIEHHOCTH aBTOPCKOTro mpaBa. Ho 4eM s Xyxke BCSIKOTO pola pPeXuccepoB
U MHCUEHUPOBIIMKOB, OECCOBECTHO KPOMCAIOIIMX aBTOPCKUI TEKCT M 3aMbiceN Kiac-
CUKOB?

Moit pacuet okazaucs TOUHBIM. XOJTOIHBIM NeKabpbCKUM AeHbKOM 1962 1. s BMecTe
¢ Moeit corpynHuiieit Hameit CremniioBoit monydyus B M3AaTeIbCTBE CBOM 25 aBTOPCKUX
9K3EMILIAPOB M MCTIBITAN peikoe olnyiieHne cuyacthsa. Kuura permna! Ilym mogHsiics mo-
BOJbHO Oojbiioii. BypHo BeIpaxkan cBoe HeromoBanue A. M. Omapun. f emy mocnan
OUYeHb BEXJIIMBOE MUCHbMO — OHO BEPHYJOCh B KOHBEpTE, OYAyYM pasopBaHHBIM Ha MeJ-
Kue 4acTu! A elie rOoBOpST, UTO HbIHEIIHENH HayKe He XBaTaeT CTpacTHoOCTH! A B 00lIeM,
HMYETO CTPAITHOTO He caydunoch. KHura pasonniach 3a HECKOJIbKO YacOB, XOTS THpPax
obu1 He Manblii — 50000 sk3emruisipoB! OHa BeIAepkajia ISITh U3OaHUKM U IePeBOAUIACH
Ha MHOTHME WHOCTpPaHHBbIe SI3bIKU. I OCOOEHHO TOPXYCh, YTO KHMTA BHINLIA B U3JAHUU
I chenbix — mpudTtoMm bpaiinsg! YeTsipe TOJNCTEHHBIX TOMa, cOeJaHHBIE Ha Oymare,
MOXOXel Ha KapTOH, MPOU3BOAAT CTpaHHOE BIeyaTieHue. JIIO60NbITHA UCTOPUS aMepH-
KaHCKOTO TepeBona, KOTOPBIM B3sUICS peajn30BaTh TOTAA MOJOAOW M MaJOM3BECTHHBINM,
a HbIHEe OYeHb 3HAMeHMTHIN TutaHetoBen Kapm Caran, pabGoratomuii B KopHenbckom
yHuBepcutete. [1o 00pa3oBaHUI0 OH OUOJIOT, TOTOMY 5 IMTOMPOCUI €r0 B aMEPUKaHCKOM
M3IaHWU CHeNaTh, M0 €ro XelaHulo, nobaBaeHus, nbo, KaK s yxe mucai, OMoJorus — He
Mos ctuxus. CaraH TOHSUT MOIO MPOCHOY BechbMa «paCHIMPUTENBHO», W 110 MPOINECTBUU
TOBOJIBHO JOJITOTO BpeMEHM, yxXe B 1966 T., S MOJYyYMI POCKOLIHO M3AaHHBIA TOM-
CTEeHHBIN TOM, o3arjaBieHHBI «Intelligent Life in the Universe». O0beM Moeli KHHUTHU
VIBOWJICS, 3aTO Ha 00JIOXKe OBbIIM BHITeCHEHBI MMeHa ABYX aBTopoB: IlIkmoBckuit u Ca-
raH. Hamo ckaszath, 4To Hekylo 4ecTHOCTh Kapiyia Bce-Takv TpOSIBUJI: OH OCTaBMJI He-
M3MEHHBIM MOM TEKCT, BBIICJIMB CBOM OCOOBIMU 3Be3goukaMu. YacTo 3TO NMPHUBOAMIO
K CMEIITHBIM HelopasyMeHusaM. Hampumep, g numny: «...corjacHo ¢puirocoduu 1uaiekTu-
Yeckoro marepuanusma...» M cpasy xe rmocie 3Toro absaia OTMEYeHHBIN 3Be3M0YKaMU
tekcT Carana: «OmHako mo3utuBuctckas ¢puirocodus Kanra yuur...» CoBceM Kak B rod-
MaHOBckMX «3amuckax Kora Mypa»!
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Beixom B cBeT Moeil KHUTHM B30YHOpPaXXMJl yMbl OTEUECTBEHHBIX MOJIOIBIX aCTPOHO-
MoB. IlpubGnusurtenpHo B 310 BpeMsa Koxs Kapmames omyOimkoBan paboTry, B KOTOpPOM
coliepxajach ero 3HaMeHHTas KiaaccubUKalrsg KOCMUYECKUX HUBUIM3AIMN MO YPOBHIO
TEXHOJIOTMYECKOTO PA3BUTHUS, XapaKTepU3yeMOro BeIMUYNHOM mepepabaTbiBaeMbIX HEpTe-
THYECKUX pecypcoB. Bricimmas ¢dopma IMBUIM3AIMKU — MCIIOJIb30BAHUE DPECYpCOB BCeit
3BE3MHON CHUCTEeMBI, IpeoOpa3oBaHHON cuiaoil paszyma. Oto — nuBmiamsanusa III tuma.
OueHb cKkOpo OBl HaliieH Ha Hebe MOAXOASLIMI «KaHAMOAT» Ha TaKylo CynepuuBUIN3a-
nuio. OTo OBLT SIBHO BHeTajJakKTUUecKuii ucTouyHuK pammoumsiaydeHus CTA 102, y kotopo-
ro COTpyaHUK Moero otaena ['ena IllomoMuiikuii o6Hapy w1 nepeMeHHOCTh. LIyMm mon-
Hsancs Oonbiioit. Hukorma He 3abymy mpecc-kKoHpepeHmwio B 'AWIlle, mocsieHHyIO
CTOJIb BHIAIONIEMYCS OTKPBITHIO. Bech MBOp MHCTUTYTa OBIT 3a0UT POCKOIIHBIMM 3arpa-
HUYHBIMM MallMHAMU: TTPUOBIIO COTHU MOJTOPH AKKPEIUTOBAHHBIX B MOCKBE BEIYIIMX
KOPPECTIOHACHTOB. S TMpencTaBisii KOHCepBaTUBHO-CKeNTHUecKoe Havano. lomoMuikuit
ObUT KpaitHe choepxaH. OdeHb CKopo, BmpodeM, crtajo sicHo, 4To CTA-102 — 0o0BIK-
HOBEHHBIN KBa3ap C JOBOJBHO OOJBIIMM (XOTS M HE PEKOPAHBIM) KPACHBIM CMEIIEHHEM.

B navane 1963 r. y Konu KappmameBa Bo3HUMKIA Maes co3BaTh BcecolozHyio KoHpe-
peHLuro 1o TpobieMe BHE3EMHBIX LUBUIM3ALUM.

IMo nByM myHKTam y MeHs ¢ Koseli Obla cpa3y JAOCTUTHYTa ITOJTHAs ITOTOBOPEH-
HOCTb. a) HUKAKOW Ipecchl, MHaue BMeCcTO KoHdepeHUuu Oymer OamaraH, 0) MECTO KOH-
depenrun — bropakan. MMeHHOo Tam, Ha ¢oHEe OpeBHMX KaMHell ApMeHWMHU, CBUACTEeH
VIIEAIMX UUBUAMU3ALUNA, HA BULY Y OCJIENUTENbHON KPAacOThl CHEXHON BepIIMHBI Apapa-
Ta, Hajo OBIJIO MPOBECTU CTOJb HEOOBIYHYIO KOH(DEpeHIuIO.

IMonrotoBka K co3biBy bropakaHCKOi KOH(EPEHIIMN OTHsAJIA HEMAJO BPEMEHU W CHJI.
IMpexnae Bcero Hamo OBITO MOTOBOPUTHCA C X03aMHOM blopakaHcKoit obGcepBaTopum
B. A. AMGapiyMsHoM, ISl Yero MPUILIOCHh JOBUTH 3TOTO HENETKO YJIOBMMOTO YesloBeKa
B CaMbIX HEOXMIaHHBIX MecTax. [loMHI0, Kak Mbl ¢ Koseit Xoauam K HeMy B CaHAaTOpPMiA
IIK B Huxnioro Opeanmy, yro Ha lOxHoM Gepery Kpbeima. CaMplil pelIMTeNIbHBIN pa3-
TOBOp, OJHAKO, Mpou3oiiesn B BlopakaHe, Kyaa Mbl IPUOBLIN CTIEIIMAIBHO IUISI 3TOM IETH
n3 baky. Crnenyer cka3atb, 4To BukTop AMazacmoBuy ¢ 0OJbIIMM NMOHMMAaHUEM U Jaxe
9HTY3Ma3MOM OTHeccsl K HalleMmy MpelIoXeHHIo.

MHe moueMy-TO OCOOEHHO 3aloMHMJIAach 3Ta moe3nka B biopakan u3 baky. Hac
HUWKTO He BCTpeyal B epeBaHCKOM aspomopty. [Ipummmock mobuparbess no bropakana
«cBOUM XomoM». IIpuOslnm Tyma mo3mHo, ObLT CyOOOTHMI Bedyep, W Ha 0OCepBATOPUM HU-
Koro He ObUTO. MBI OBUIM OYEHDb TOJOAHBI M TaK, TOJOIHBIE W OYEHb ycTaible, JETJn
craTh B OTBEICHHOW HaM KOMHaTe B obOcepBaTOpckoil roctuHmie. [IpocHysncs s, Kak
0OBIYHO, Ha paccBeTe M TMOJOIIEN K CBOEMY JIIOOMMOMY MECTy y IOXHBIX KaMEHHBIX BO-
pot obcepBatopun. C 3TOro Mecra Jydllle BCEro IO YTpaM JIOOOBaThCs ApapaToM.
Ckonbko 51 HU ObiBan B blopakaHe, Bcerma Haciaxnmaiacs 3THM HEOMUCYeMON KpacOTHI
3penunieM. Emre Bcs monwHa morpyxeHa B CHHIOIO TpenpaccBeTHYl0 Mriay. He BuUmHO HM
€IMHOTO OTHS Kakoro-iubo Xuibsd — mocie pesHu 1915 r. monuHa Bce eue Oe3noaHa.
N BpicoKO B Hebe mosoca HeXHEHIIero po3oBOro CBeTa — 3TO CHeXHas BeplinHa bosb-
nroro Apapata. BBICTpO cBeTaeT, U Ha MCCHUHSA-TOJNYOOM HebGe yIMBUTENIbHO HEXHOU ak-
Bapesibl0 BHIPMCOBBIBAETCS BCS 3Ta M3YMUTENbHOM KpacoThl TMaHOpama.

Hano6oBaBIuch 1ochiTa yIMBUTENbHOW TOPOM, s TMOIIEN B HAalll HOMEp, ABEPU KO-
TOpPOTO, TaK Xe KaK M BCeX APYIMX HOMEPOB, BBIXOMMJIW Ha KPBITYIO Teppacy. Y IBepu
s OOHAPYXWI... KyJeK ¢ TPEIKUMHU OpeXxaMu — TpOTaTeJbHBI dap caMoro AmOapiyms-
Ha. DTo OBIIO KakK Heab3s Oojlee KCTaTM — CO BUEpalIHEero IHS Mbl HMYEro He enu.
HacwiTuBimMch  opexamMu, Mbl TIONIM  OpOIWTbL IO  XKWBOTHMCHEHIIEMY  CEJCHUIO
bropakaHn.

Henmanexo crosna aHTeHHa, CMOTpeBINAs KyAa-TO B COBEPIIEHHO HEMOHSITHOM Ha-
npaBieHuu. [lo3ke 3melTHME PamgMoOacTPOHOMBI BIOJHE CEPbe3HO OOBSICHUIM HaM, YTO
oHu Habmiomalor Kaccuomeio A depe3s... 3alHMI JiemecToK. Mbl HeMalo MOIUBUIINCH Ta-
KOMY CIOCOO0Yy MO3HAHMS KOCMUYECKUX OOBEKTOB.
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B okts6pe 1964 r. mepBasi BcecoroszHast BiopakaHckast KoH(pepeHIUS TT0 BHE3EMHBIM
LVBUJIU3AIUSAM COCTOSIaCh M TIpOlIa BechbMa ycrieniHo. B Heill mpuHUMAano ydacTue He-
MaJio BBIIAIOIIUXCS OTEYECTBEHHBIX YUeHbIX. MHTepec K 3Toil mpobiemMe pe3Ko MOAHSIICS.

Cpazy xe mocjie KOH(EpeHIMM BO3HMKJA HJIes OpTraHU30BaTh MeXIyHapOomaHYIO
KoH(pepeHo 1Mo ToMmy ke ctoxeTty. U 3nech mnaBHbIM 3aBoauiioit O0b11 Kons. K atomy
BPEMEHU Mbl YCTAHOBUJIM KOHTAKT, MPaBaa, HE C BHE3EMHBIMU 1IUBUJIM3AIUSIMU, A C Yell-
CKMM 3HTY3MacTOM 3Toro nena gokropom [lemekom. IlocnenHuii nmpeninoxusil MecTo ist
Mogo0HO KOH(GEPEHIIMU: OOUH U3 CPEHEBEKOBBIX YEHICKUX 3aMKOB. PockoiHas unest!
M MBI pbsiHO B3SUIMCH 3a €€ peanu3anuio. Bompoc ObLT 3HAYMTETBHO TIPOABMHYT BO Bpe-
M MexXayHapoJHOTo acTpoHOMHYecKoro chedna B [lpare B aBrycte 1967 r., Tme Mbl
BerpeTwinch ¢ [lemekom. K coxanenuio, cobparbcss B UexocmoBakuu He ymanochk. Ko-
IJa 3TO CTaJo SICHO, pelleHo ObUIO YCTpOUTh KOH(pepeHIMoo onsiTh B bropakane. OxoHua-
TesibHO 00 aToM poroBopwicad Kons c¢ CaraHom Bo Bpemsi komaHaupoBku B CIIA.

Bropast BropakaHckast KoHGepeHIUs, 1Mo CYIIeCTBY, OblIa COBETCKO-aMEPUKAHCKOIA.
Ynupas Ha KOMIUIEKCHBII XapakTep rnpeaMera KoHMepeHIIMK, s HacTauBajl Ha Mpurjanie-
HUM HE OIHUX aCTPOHOMOB W pPaauo(dU3MKOB, HO W HIMPOKOTO Kpyra TyMaHUTapueB.
MMeHHO Tak momouuiM K mpobjieme aMmepukaHibl. OpraHu3anus Takoi OecrpelieieHT-
HOW COBETCKO-aMepUKaHCKON KOH(MEepeHLMH MoTpedoBaia 00JbIIOro HANPSIKEHUS] CUT OT
BCceX COTpynHMKOB bropakaHckoit obcepBaropuu. Benb Hamo Obuto kombopTabenbHO
YCTpOUTh He MeHee 25 amepukaHueB. He 3abymeM, 4To 3TO HEe TrOpoj, a yaaJieHHas
obcepBatopusi. KoHeuHo, 06e3 AMmOapuyMsHa HHYEeTO He OBLIO OBl CAesaHo.

U Bot, 4 centsbps 1971 r., koHbepeHUMST OTKpbUIach. [lyMaio, 4TO 1aBHO HE OBLIO
Oosiee TIPEACTABUTEIBHOTO YYEHOTO coOpaHus. 4, BO BCAKOM cllyyae, HM /10, HU TIOC/e
HUYero nmoxoxero He Bumea. Cpeau ABYX MIOXWH TMpUeXaBIIUX aMepUKaHIleB ObLIO 1Ba
naypeara HoOeneBckoit mpemun, B ToM uucie Yapnz TayHc, Buigatomuiics (Gusmk
u actpodusuk, BMecte ¢ HamuMu [IpoxopoBsiM 1 bacoBbIM pa3nenuBIINi ClIaBy OTKPbI-
TUS Ja3epoB M MasepoB. HakaHyHe mpuesna B BropakaH oH chenan HeoOBIKHOBEHHO
BaxXHoe U 3¢ (HEKTHOE OTKPHITUE — KOCMUYECKME Ma3epbl Ha BOJSHBIX Mapax (UIMHA BO-
nHbl 1,35 cM), comyTcTBylOLIMEe 0Opa30BaHUIO 3Be3l U3 MeX3Be3aHOU cpennl. [Ipuexanu
CaraH, MoppucoH, JIp3iiK, IIMPOKO W3BECTHbIE CBOMMHU IHMOHEPCKUMU pPabOTaMu TIO
mpobeMe BHe3eMHBIX HUBUIKM3alnii. beimu Tam 3HameHuTsie uctopuku (O'Hwr), xubep-
HeTuku (MuHckuil) u naxe atTHorpad npodeccop Jiu. Ha Hem, moxkanyit, CTOUT ocTtaHo-
BUTHCS HEMHOTO TOApPOOHee. DTOT MajeHbKUIN LIYIUIBINA YeJoBeuYeK, e[ KOTOPOro Obul
BBIXOJIEl] U3 POCCUIMCKON YepThl OCEUIOCTH U HOocud ¢amumiuio JlubepmaH, Obul, MO Cy-
IECTBY, MMOHEPOM HOBOW HayKM, KOTOPYIO C TIOJHBIM MPaBOM MOXHO Ha3BaTh JKCIEPU-
MEHTaJIbHOW aHTporojiorueil. §I 3HaI MO MeHbllIell Mepe l1Ba ero HayyHbIX IOJBUTaA.
[lonroma on mpoBen B mycteiHe Kamaxapu (Hamu0) B opme OymmeHoB. OH Bed cebsl Kak
OyIIMEH, TUTAJICS TEMU Xe sIepruilaMKu U MPoYeil TaloCThio, MeP3 XOJOJHBIMU HOYAMU
U B COBEPIICHCTBE BBIYYMJI SI3bIK M 00BbIYAM 3TUX JpeBHelnx abopureHoB Adpuku. Eie
OoJiee BIeyatTssieT IPYroil MOABUT BHYKA IIETIETOBCKOTO «4ejoBeka Bo3nyxa». Heckosbko
MeCsI1IeB OH TPOBEJ B CcTae CBUPENbIX 00e3bsiH-0a0yMHOB. «[71aBHOE — 3TO HE CMOTPETH
MaTepbiM caMllaM B TIJla3a», — cKa3ajl MHE 3TOT OecCTpalIHBbIii YeJIOBeK.

Cpenu aMmepuKaHIlleB oOpamiai Ha cebs BHUMaHUE POCIbIN, IPY3HBIN, Ka3zaBIIUCS
crapuie cBoux Jier OnuBep. DTO camblil HACTOSIIIMIA MUJUTMOHED, BUIIE-TIPE3UACHT W3-
BecTHeiileir (GupMbl MO 3JEKTPOHHO-BBIYMCIUTENbHONW TexHUKe XblojeTT-Ilakkap/.
C HUM TpUKIIOYWIACh TparuKoMMuecKas UcTopus: mo mnytu u3 AmMepuku B Epesah,
kaxercsd, B JIoHmIOHe, y Hero mpormnajn yemonaH. JIuleHHbIN cBoero Garaxa, rie y Hero,
€CTeCTBEHHO, HaXOIUJIOCh Bce Heobxonumoe, muctep OnuBep OKaszajics B CIOXHOM IO-
JIOXEHUU: y OEMHSATU-MWIJIMOHEPA He 0Ka3aloch Aaxe cMeHbl Oenbsi. MHOCTpaH1IEeB moce-
JIUIK, KOHEYHO, B POCKOIIHON <«ApMEHWM» — 3HAMEHUTON WHTYPUCTCKON TOCTUHUIIE
B EpeBane, T.e. B 45 kunomerpax ot broopakaHckoii o6cepBaropun. COBETCKHX Xe
YY4aCTHUKOB KoHdepeHIIMu nocenunu B bropakaHe. /IBa pasa B JeHb — yTpOM U Beue-
POM — MHOCTpaHIIaM MPUXOJUJIOCH TPSICTUCH 10 TOPHOM JOpOre, YTO, KOHEYHO, HE BbI-
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3pIBAJI0 Y HUX Bocropra. Kak-To pa3, mocie OKOHYaHMsI BeYEpPHEro 3acelaHus, HMHO-
CTpaHHbIE TOCTH, MPOAOJKAS OXUBJICHHYIO TUCKYCCUIO, HEXOTSI paccaXXMBajiuCh B yXe
oXuaaBiine ux aBTodychl. B Tonmne s yBuaen Ju, CTOABIIETO HECKOJBKO B CTOPOHE U Jie-
JIaBIIETO MHE KakKue-TO 3HakKu. $1 mojollen K HeMy M Y3Hal, YTO OH TalHO pEeILWII
OCTaThbcsl Ha 00CepBaTOPMM M 3aHOYEBATh 3[eCh — TYT €My O4YeHb HPABUTCSI, a YTPOM
MOXHO OymeT mosoboBaThcsi ApapatoM. Sl pacTepssHHO cTajq GOpMOTaTh, 4TO, MOJI,
MecT HeT U 1np. OH BBIPA3UTEJIbHO MOCMOTPEI Ha MEHS, M S MOHSUI HEJIENOCTh MOUX OT-
TOBOPOK: ISl YeJOBeKa, HOUYEBABIIETO CO CTacii 6a0yMHOB, MepeHOYEeBaTh Ha KYCTHKax
KOJIo4ell OlopakaHCKOM TpaBbl PSAOM C KYMOJOM OallHM — pa3 IUIIOHYTh... YTPOM
s TIpUIIEJT TIPOBeAaTh CHJILHO ITOMSTOIO YyYeHOTO. TOT Imompocui y MeHs 3yOHOI ITacThl,
YTBEpKaasi, YTO HOUb IPOBEJ MPEBOCXOAHO...

Tem BpemeHeMm B biopakaHckoii obcepBaTtopun (TOuHee, B € KOH(MEpEeHII-3ae W IpH-
MBIKAIOLIMX K HEMY OTKPBITHIX rajepesix) KWUIeJIu HayuyHble crpacTv. OIWH yIUBU-
TeNbHBINA OOKJIAL CMEHSUI Opyroii, eiie Gojiee Brnevarisioniuii. Cropaguuecku BCIBIXMBA-
U Xapkue AucKyccuu. B mepepbiBax U 3a 00eA0M (KOTOPBI TMPOMUCXOAUT TYT XK€,
pSIOM — KaK 3TO TPYAHO OBUIO OpraHM30BaTh, Ja €IlIe Ha TaKOM BBICOKOM YpOBHe!)
y4eHbIe OaTaauu He yTtuxaiau. Moiomoii, meroseBaTelii CaraH IycTuaI B Xom 3ddex-
TUBHBIA TEPMHH «CYyObEKTHUBHAsI BEPOSTHOCTh» — Peub IIlJIa O BEPOSITHOCTHBIX OLIEHKaX
pacrpoCTpaHEHHOCTH pa3yMHOM XW3HM BO BceleHHOI Ha OCHOBE 3HAMEHUTON (HOPMYIIbI
Hpaiika.

BcriomMmuHaio kuBoM, YBIEKaTEeJNbHBIM MOKJIam OTHOTO M3 ocHoBomojoxHuKoB CETI
(uro pacmmppoBeiBaeTcsa Kak «Communication Extraterrestrial Intelligence») mpodecco-
pa Moppucona. IIpenMer gokiama: KaKk MOXHO IO paauo mepeaaTh BCIO MyIpOCTh Ka-
KOM-HMOYAb (B YACTHOCTH, 3eMHOI) HuBUAM3annu. OKa3biBaeTCsl, MOXHO, U HE TaK yX
3TO MHOTO 3aiiMeT BpeMeHM! AHaJOTMYHbIE pacueThl s BBIIOJHUI elie A0 MoppucoHa
B Moeil kHure «BceieHHast, Xu3Hb, pasyM». C GOJBILIMM 3amacoM JejaeTcs OLEHKa, 4TO
BCe, HAMMCaHHOE JIIOJbMM, KOraa-au0o XUBIIMMU Ha 3emiie (a 3TO, MPEUMYIIECTBEHHO,
BCSIKOTO POjia MYCTOMOPOXHUE OyMaru, pacrucKu W IIp.), MOXHO BbIPa3uTh B JBOMYHOM
kone 10" 3Hakamu. PagvomepenaTumk ¢ mMpuHON mosocskl 100 Merarepl, HeImpepbIBHO
paboTasi, MOXET M3JIYyYUTh BCIO 3Ty <«Pa3yMHYIO» MpPOAYKIMIO (BKJOYas ComepXaHue
BCEX KHUT, KOTAa-J1100 HameyaTaHHBIX HA KAKOM-HUOYIb A3bIKe) 38 HECKOJIBKO MECSIIEB.
DTOT BHEYATISAIOIINIA, XOTS JOBOJBHO MPOCTOM pe3ynbTaT MoppucoHa ObLI HECKOJIbKO
«TI0IMOYEH» HEBUMHHBIM BOITPOCOM CITOKOiHO-(ermatuuHoro J[paiika: «Kak Bwl mymae-
Te, CKOJNBKO ONT WHGOPMALMHU COXEpXHUT Ghopmyna DitHmreitHa E = mc’?» OGBIYHO
OYeHb HAXOAYMBHIM MOpPPUCOH HECKOJBKO pacTepsuics, a coOpaHWe pa3pasuiioch B3pbi-
BOM XOXOTa.

S yXe roBopuis, 4To KoH(pepeHIUs Oblia yaauyHO opraHu3oBaHa. CBOMM BKJIaIOM
B YCIIELIHYI0 paboTy KOH(MEpEeHLMUH 51, B YACTHOCTHU, CUMTAIO MpUTJAlIeHUE B KauyeCTBE
[JIaBHOTO CHHXPOHHOro mnepeBomunmka boGa Beneikoro. HukTO, HMKOrma, HU Mbl, HU
aMepMKaHIIbl, TAKOIO CUHXPOHHOTO TepeBoAa He cibixaiu. OH elle MOJHHUEHOCHO U TIpH-
TOM — «Ha 00a KOHILIa» yJIydllajd TeKCT BOMPOCOB M OTBETOB! MOXHO HE COMHEBAThCS,
yto 6e3 boba y Hac Bo3HMKIIA OBl CUTyallMsl BaBUJIOHCKOIO ctojmoTrBopeHus. Eme mopa-
>Kajia BOoOpaxkeHue y4aCTHUKOB KOH(epeHIIMU, 0COOEHHO COBETCKUX, aMepUKaHCKasl CTe-
HoTunucTka, mucc CBeHCOH. [1siast Ha ee paHTACTUYECKYIO O OBICTPOTE M TOUHOCTH pa-
60Ty, MbI MOHSUIM, YTO M B CEKPETAPCKOM €€ MOXET ObITh BbICOKas M033ust. MTor
paboThl aMepMKaHKU ObLI1 0ojiee 4eM BECOM: OHa IMOJArOTOBMJIA CTEHOTPaMMy TPYIOB
KOH(epeHLIMM, KOTma KOH(MepeHLMs ellle He KOHYMIACh. DTO O0ECIeYMIO BBIXOI TOMa
TPYIOB KOH(MEPEHLUUN C HEMOCTUXKUMOM s HAC GBICTPOTONA.

B monoxxenHoe BpeMst KOHGepeHIINSI 3aKOHIMIAaCh, U BCEM CTaJI0 OYeHb rpycTHO. He
XOTeNoCh ye3xkaTh u3 bilopakaHa, eiie He 000 BCeM NOTOBOPWJIMCH, €Ie HE MOCIOPUIN
M Jaxe He JOpYyraamch. ['opedb OT KOHIIA 3TOr0 BEJIMKOJEITHOTO MEpPONPHATHS ObLIa
CMSITYEHA TOJBKO TMEPCIEKTUBOM MPOIIAJbHOTO OaHKeTa, KOTOPBIA HOJDKEH ObLI Ipo-
M301TU Ha 3HaMeHUTOM o3epe CeBaH.
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M BOT MBI Bce CUAETM 3a OTPOMHBIMH OaHKETHBIMU CTOJIaMU. 3a ITMPOKOW BepaH-
oW — KpacuBeiilasi maHopaMa 3HaMEHUTOTO, YBbI, CUJIbHO oOMeleBiero o3epa. CoBcem
6JIM3KO0, Ha OBIBIIEM OCTPOBE, CTaBIIEM Telepb IMOJYOCTPOBOM, BUIEH IPEBHUN KYyIOJ
MoHacThIps cBaTtoro Kapamera. Cpeny aMepUKaHCKHX YYaCTHUKOB 3aMETHO OXWBJICHUE:
Hamesncs demomaH OinuBepa, 1O 3Tod mpuyuHe caM OnMBep OTCYTCTBYET — Ioexal
B EpeBaHcKMil aspomopT BBIpYYaTh CBOIO PYYHYIO KiIaab. TaMamoil eIWHODYITHO WM30M-
patoT AMOapiyMsiHa, a BUIle-TaManoi — MeHs. Iloyaraio, 4To 3T0 ObLIA camasl BbICOKast
JNOJKHOCTb, Ha KOTOpYI0 s Korma-iubo um3dupaincs! DTo ObIIM MOM 3BE3[HbIE YaChl:
(akTMUeCKUM TaManoif 3TOr0 YHUKAJbHOTO cOopuia ObUI BCe-TaKu s — AMOGapIyMsiH
TOJILKO M3penka meBeaua rosoBoil. CripaBa oT MeHs cuaen jaypeat HoGeneBckoii mpe-
mun cap ®pencuc Kpuk (Tor cambiit, KoTopbiii oTKpbLT cTpykTypy AHK), ciea — cam
tamana. Kaxercs, s1 0bu1 B ynape. [lpuBeny nsa npumepa. Bo-mepBreix, cienysi KaBkas-
CKOMYy o0ObIualo, s BBI3BaJ Ha TocT mpodeccopa JIu, moTpeGoBaB OT HETo, YTOOBI TOCT
ObUT TIpOM3HECEH... Ha OyIIMeHCKOM s3biKe! WM TyT OKpEeCTHBI BeNMUYeCTBEHHBIN Tei3ax
OTJIaCUJICSI HU Ha YTO HE MOXOXWMM LIETKAOUIMMU U CBUCTSIIMMU 3ByKaMU — KakK TMosic-
HWJI aHTPOTIOJIOT, OH MPOTIEJ CBEPXIPEBHUIN MEPBOOBITHBIN TUMH, COMPOBOXIAIOIIVI PH-
TyaJl KOJUIEKTUBHOTO TIOEIaHUsI KaKOM-TO NeJIMKATeCHOM, OCTPpO-AeUIIUTHON KUBHOCTH.
BriewyatiieHue oT 3TOro TOCTa OBLIO OYEHb CUJIBHBIM.

B xoH1e 6GaHKeTa sI oOpaTWJICA K cOOpaBIIMMCS cO clenylommMm crudem: «[ocrmona
u toBapuinu! Ha MpoTsSKeHWM BceX 3TMX He3aObIBaeMbIX JHEW MBI MHOTO TOJIKOBAJU
0 cyOBeKTUBHOM BeposiTHOCTH. Ho ecm Ol elle BYepa 51 MOCTaBWII Tiepea Bamu Bompoc:
KakoBa CyOBEeKTHBHAs BEPOSITHOCTb, YTO TMOTEPSHHBIM YeMomaH Muctepa OimBepa Bep-
HeTCsl K CBoeMy Biajaenbily, Bel xopom orBetunu 6s1 MHe: «Hynb». M uro xe? Ceromns
TOCTOMHBIN BULE-TIpe3UACHT hUpMbl XbioJeTT-IlakKapa mosydaeT CBOMf YeMOJaH M BMe-
CTe ¢ HUM CTOJIb HEOOXOMUMBIE B 3TOW BOCTOYHOMW DPECITyOJIMKe IOPTHI M, KaxeTcs, Tep-
gaTku! DTO pamoCTHOE COOBITHE BCESIET B HAC YBEPEHHOCThb, YTO CIIpaBEAIMBa CyObEK-
TUBHAs BEPOSITHOCTh TOTO, YTO THe-TO, AajieKo 3a TpenesiamMu «co3pe3nuss Tay Kwra»,
CTOJIb BBIPA3MTEIbHO BOCIIETOTO 3aMeYaTebHBIM PYCCKUM T03TOM BbIcolKMM, uaeT GaH-
KeT, aHaJOTUYHBINA HameMmy. Bo BcIKOM ciyyae, CyOBEKTHMBHAs BEPOSTHOCTb CTOJIb
PaIOCTHOTO COOBITHSI He Tak yX Mana. [loatromy — nmaBaiiTe BbIbeM. PekomeHmyio
«TpU 3BE3MO0YKM» MECTHOTO pas3iuBal»

XoueTcsl BepUTh, YTO ITOT CMHMY 3aMETHO YBEIMYMJI MPOLEHT JIIOOUTENeH «ONMTUMHU-
crtuueckoro» noaxona k npoodseme CETI. YBbI, B HaluM IHU rojoca «IeCCUMUCTOB» CTa-
HOBSITCSI CIBIITHBI Bce Gojiee M Gonee. Ho 3To yXe mpyras umcTopus.

Mpunoxenme Il

Bo3zmooicna au c6s136 ¢ paA3yYMHbIMU CYULecmeamu
opyeux naanem?*)

CaMo Ha3BaHWE 3TOI CTaThbM, HECOMHEHHO, ToKaxeTcsl yutatessam «[Ipupoas» co-
BepIIeHHO (haHTACTMYECKMM. MOXHO JIM BOOGIIIe Ha CTpAHMIIAX CEPhe3HOTO XypHasia 00-
CYyXIaTh TaKylo, TI0 MEHbIIEH Mepe HeoObIUHYyI0 Mpobiemy? YX He MUCTHGUKALMS JIH
3T0 BOOOIIEe? DTU BOMPOCHI, Cpa3y XK€ BO3HUKAIOIIWE y YUTaTeNiel, pa3syMeeTcsl, BIIOTHE
ecTecTBeHHBI. M Bce ke mompoOyeM Mmokas3aTh, YTO MOCTAaHOBKA 3TOM MpPOOJeMBbl B Hallle
BpeMsl MCKITIOYMTEIbHO OYpHOTO HAay4yHOTO M TEXHWYECKOTO Tporpecca BITOJHE 3aKOHO-
MepHa. Boree Toro, B camoe mociienHee BpeMsl CIeJlaHbI TIepBbIE IIaTd Ha MYTH PELIeHUS
9TOM TPaHAMO3HON TIPOOJIEMBI, CTOSIIEH Tepel YeTOBEUSCTBOM.

*) Ilepsas cratbas M. C. IllkmoBckoro, mocBsmieHHAas Tpo0OieMe BHE3eMHBIX IMBUIU3ALMIA
(«ITpupoma», Ne7,1960), mocyXuBIIIas OCHOBOM TIePBOTO M3AaHUS KHUTH «BceneHHast, XU3Hb, pa3yM».
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Cywecmeyrom au opyzaue naaHemusle cucmemul ?

Ipexne Bcero BO3HUKAET BOMPOC: B KaKOM CTeMeHU 000CHOBAHO YTBEPXKIEHHUE, YTO
B NajakTuKe MMeeTcsl onpeneNeHHOe YMCIIO 3Be3l, OKPYKEHHBIX CUCTeMaMH TIJIaHEeT, Ha-
nopobue Hameir ConHeuHol cucTeMbl? [lo cpaBHUTENBHO HEOABHEIO BPEMEHHU B acTpO-
HOMMHU ¥ KOCMOTOHUHU TOCIOJICTBOBAJIO TPEACTaBICHHE, YTO IJAHETHBIE CUCTEMBI BO
Bcenennoit — Benuyaiimas peakocTb. CorjjacHO KOCMOTOHMYECKOM TIMIIOTe3¢ aHIJIMICKO-
ro actpoHoma IxxuHca, rocnonctBoBaBiueil 1o cepenuHbl 30-x rogoB XX B., ConHeuHas
cucTeMa o6pa3oBajiach B pe3yJibTaTe KaTaCTPO(PUISCKOT0 COMMXKEHUS, TOYTU CTOITKHOBE-
HUS IBYX 3Be3l. YUUTBIBAsI YpE3BbIYAiHO MATYIO BEPOSATHOCTh 3BE3THBIX CTOJKHOBEHMUI
B ['amakTuke (BeIMYMHA MEX3BE3IHBIX PACCTOSHUI OIrpOMHA TI0 CPaBHEHMIO C pa3Mepa-
MU 3Be3l), MOXHO ObUIO MPMITU K BhIBOmy, yTo Hama CoyiHeYHas cucTeMa JOJIKHa
OBITH YYTh JTU He YHUKaJIbHBIM siBIeHUeM B [ajmakTuke.

Kpywenue eunomeswvt lxncunca

B TpuauaTteix rogax mocTerneHHO CTAHOBWJIACH SICHOW HECOCTOSITEIbHOCTh TUIOTE3bl
HxuHca. UMeHHO B 3TO BpeMs 3HAMEHUTHI aMepUKAHCKHUI aCTPOHOM, HbIHE TTOKOWHBII
I'. H. Paccen, noka3an B mpuHuune (Ka4yeCTBEHHO), YTO 3Ta T'UIIOTE€3a HE B COCTOSIHMU
00BSICHUTh OAHY M3 OCHOBHBIX ocoOeHHOcTeil COJMHEYHON CUCTEeMbl — COCPEJOTOUYEeHUE
98% ee MOMeHTa KOJMYECTBA NBMXEHUS B OpOUTAIBHOM IBUXeHUM TulaHeT. OKOHYA-
TeJbHBI ymap 1o rumnore3e JIKMHCA HaHECHM pacyeTbl COBETCKOTO acTpOHOMa
H. H. Ilapuiickoro, moaHOCThIO NMOATBepAuBIINE BbIBoA Paccena. beuio moxkaszaHo, 4To
opOUTHl IUIaHET, O0pa30BaBIIMXCS IPU KaTacTpoPuuecKoM COMMXEHUM OBYX 3BeE3I,
UMEIOT CJIMIIKOM MaJjible pa3Mephl, CIel0BaTeJbHO, MOMEHT KOJMWYECTBA ABUXEHUS ILjIa-
HET MOJIyYaeTCsl COBEPLIEHHO HEI0CTAaTOUYHBIM.

Ilocne xpaxa KOCMOTOHMYECKOM THUIIOTE3bl JXKMHCA psimoM HcciemoBaTeieil ObLIKN
pa3BUThl HOBble B3TJISAbl. bojblioe 3HaueHWe HMela KOCMOTOHMYEcKas TUIoTe3a
O. I0. lllmuara u pasBuBatomue ee paborel A. WM. Jlebenunckoro u JI. 3. I'ypeBuua.
DTr uccaeaoBaHUs TPUOIU3UIN HAC K TOHUMAHUIO ITpoliecca MocTeneHHoro hopMUpoBa-
HUSl TIJIaHET M3 HEKOTOPOro IEepBOHAYaJIbHOIO TIa30MbLIeBOro o0Jaka, OKpPYXKaBIIETO
CosHile, KOTOpOe yXe ToTrAa ObLIo TOBOJIBHO MOX0Xe Ha coBpeMeHHoe. OfHaKo TMIoTe3a
IlIMuara He cMorja gaTh JOCTATOYHO OOOCHOBAHHOTO OTBETa Ha TJABHBI BOIMPOC
0 MPOMCXOXAEHNU MEPBOHAYAJILHOTO ra30MblIeBOT0 obaka. PaznuuHble BapuaHTHI ¢ 3a-
xBaToM CoJIHIIEM ra30mbLIeBOM MeX3Be3nHoi cpenbl, BeiaBurasmuecs O. 0. HImuaTom
U APYTMMM aBTOpPaMU, BCTPEYaIUCh C OOJBIIMMU TPYAHOCTSIMU.

B Hacrosiiiee Bpemsi ctaHOBUTCS Bce Oojiee sicHbIM, 4TO IiaHeTsl U CosHue o0paso-
BaJINCh COBMECTHO M3 OAHOI o0ieil, nuddy3Hoil «MaTepuHCKONM» TyMaHHOCTU. Takum
00pa3oM, KOCMOTOHUS ceiiyac B 3HAUMTEJIbHON CTEIEeHM BO3BpAIlaeTcsl K KIacCUYeCKUM
npenctaprenussM Kanrta m Jlamiaca.

OnHako Tenepb 3TU MPEACTABIEHUSI CTOSIT Ha HECPaBHEHHO 0oJiee BHICOKOM YPOBHE,
yeM ToJiTopa Beka ToMy Haszan. C Tex mop HauiM cBegeHUss o BceneHHON HeuzMepumo
BBIPOCJIM, HCCIEAOBAaTeNUd IIMPOKO HMCMOJb3YIOT BbAAIOIIMECS NOCTUXEHUS TeopeTuye-
ckoii pusuku. Ecnu runore3a Kanrta u Jlamnaca Hocuia 4McTo MEXaHUCTUYECKMI XapakK-
Tep (YTo ISt TOTO BpeMeHU ObLI0, KOHEUHO, BIIOJHE 3aKOHOMEPHO), TO ceiiuac, Ipu pas-
paboTKe COBPEMEHHBIX KOCMOTOHMYECKUX TUIOTE3, IIMPOKO MCIOJb3YIOTCS PEe3YabTaThl
KOCMMYECKOU 3IEKTPOAMHAMUKUA U AaTOMHON (PU3UKU.

Kak npasuiio, 13 rnepBoHavYaibHON ra3onbljieBOi TYMAHHOCTU 00pa3yloTcs JBOMHbIE
1 BoobOme — kpatHble 3Be3nbl. Okono 50 % Bcex WM3BECTHBIX 3Be3d — KpaTHbIe. Macchl
3B€3/l, BXOMSLIMX B CUCTEMY KPAaTHOUW 3BE€3/lbl, MOTYT CUJIbHO OTJIMYaThCs APYT OT Apyra.
CyuiecTByeT OOBOJIbHO MHOIO 3Be3ll, CIYTHUKM KOTOPBIX HMMEIOT He3HauyuTeslbHbIe
Macchl, a CJIeNOBaTeJIbHO, OYEHb Majible CBETUMOCTH. Takue 3Be3[bl-CIIyTHUKU HEb3s
HaOJoJaTh axe B caMble MOILIHbIE Tejeckomnbl. WX cyliecTBoBaHUe MpOSIBISIETCS B

309



HUYTOXHBIX MEPUOANUYECKUX U3MEHEHUSX MOJOXEHUI TJIaBHON 3Be3bl, 00YCIOBIEHHBIX
MPUTSIKEHUEM HEBMIMMOTO CIyTHUKA. Kiiaccuyeckum mpUMepoM Takoro HeGecHOro Tesa
apiserca 3Be3na 61 Jlebensa, onHa u3 Gnuxaiimux K CojHIy 3Be3[, MOAPOOHO UCCIIEN0-
BaHHasl coBeTCKMM acTpoHoMoM A. H. [leiiueM. Macca HEBUAMMOIO CNYTHHMKA 3TOM
3Be3[bl BCEro JIMIb B JeciITh pa3 Ooibiie Macchl fOmurepa. Takum crmoco6oM, oaHako,
MOHO YCTAHOBUTH CYIIIECTBOBAHUE HEBUAMMBIX CITYTHUKOB TOJBKO JUISI CAMBIX OJIM3KHMX
3BE31 M TOJbKO TOTAA, KOrJa Macchl CIIYTHUKOB MO KpaliHeil Mepe Ha MOpsIoK OoJblie
Macchl MaHeT-TUraHToB. HUKakMMu acTpOHOMUYECKUMU HAOJMIOJeHUSIMU HeJlb3sl 00Ha-
PYXUTb Jdaxe Yy OJuXallux 3Be3l CYLIECTBOBaHME IIJIAHETHBIX CHUCTEM, CXOJHBIX
C Haue.

N3BecTHbIlt amepukaHckuii actpoHoM O. JI. Ctpyse cienyomum o6pa3oM WJLTIO-
CTpUpyeT 3To mojoxeHue. [IpencraBum cebe BooOpakaeMoro HabJtoaaTeNs, OTAaJeHHO-
ro ot CosHia Ha pacctosiHue 10 mapcek (HemHoro OoJbiie 30 CBETOBBIX JIET) M HAXOs-
merocss B IUIOCKOCTUM op6uThl FOmurtepa. Mor i Obl OH, pacmosiarasi CpeacTBaMu
COBpEeMEeHHOI1 HabonaTeJbHON acTpOHOMUMU, 00HAPYXUTh okojgo CoJiHILIAa TMIaHeTy-TH-
ranT FOnutep? Kak mokaswiBaioT noacyetsl CTpyBe, As pelIeHMs 3TOi 3agauu MeTona-
MU acTPOHOMUM HabJIofaTeNb TOJKeH ObUl Obl YMETb M3MepsITh YIJbl Ha Hebe ¢ ToY-
Hocthio 0,0005", a ecnu Obl BooOpaxkaeMmblili HAOMIOAATEh MPUMEHSUI CIIEKTPOCKOMUYE-
CKMIl MeTON, eMy Hallo ObUIO Obl YMETh U3MEPATDH JyUYeBble CKOPOCTU ¢ TOYHOCThIO 10 M
B cexkyHny! Takue TOYHOCTU M3MEPEHUSI COBPEMEHHON aCTPOHOMMM HEAOCTYIHBI. 3ame-
TUM, OJIHAKO, YTO MPUOJU3UTENbHO ONMH pa3 B 11 jer oH Habmoman Obl MPOXOXAEHUE
IOnurepa yepes3 nuck Connua. [Ipu 3ToM BuanMMas 3Be3aHas BeanyuHa CojiHLa ocnade-
ja 6b1 Ha 0,01 3Be3mHOM BeIWYMHBI.

Takoe M3MepeHUe I8 COBPEMEHHON 2JeKTpOGhOTOMETPUM Ha Mpejese elle A0CTYI-
Ho. Crienyer MOMHUTh, YTO €C/IM HampaBieHue «Habmomareab — ConHie» Oyaer cocTa-
BJISITh BCETrO JIMIIb HECKOJbKO YIJIOBBIX MUHYT C TJIOCKOCTbIo opouThl KOmuTepa, To mo-
kpbiTie FOnutrepom ConHua yxke Helb3sl OyaeT Habmonatb. Takum oOpa3oM, MpSIMBIMU
aCTPOHOMUYECKUMM HAOIIONEHUSIMU OOHAPYXWUTb OOJIbLIIME TJIaHEThl Aaxe Yy OJauxkaii-
IUX K HaM 3Be3] MPAaKTUYECKU HEBO3MOXHO.

Ho ato, KkoHe4HO, He 03HayaeT, YTO B Mpoliecce 00pa3oBaHUs 3Be31 U3 TYMAHHOCTH
He MOTYT OJHOBPEMEHHO C MAcCUBHOW 3Be3N0i co3aaBaThCcsl KOCMMUYECKUE Tela J0cTa-
TOYHO Majioii Macchl, Tuma IaHeT. Kuraiickuii actpoHom Cy IllyxyaHr, paGoTaromiuii
B CIIA, aHanu3upys aTy npobieMy, Tpullea K BbIBOLY, YTO JOJKHA CYyIIeCTBOBaTbh He-
MpepbIBHAS MOC]IEN0BATEIbHOCTh MAacC KOCMUYECKMX Tes, 00pa3ylolluxcsl U3 TyMaHHO-
cTelt, uayIast oT OObIYHBIX 3BE3HBIX MacC Yepe3 MacChl HEBUIMMbIX 3B€3]] TUIMA CITyTHU-
ka 61 JleGens g0 TutaHeTHBIX Macc Tuma 3emuu, Mapca, Mepkypusa. Ortciona
HEIMOCPENCTBEHHO CJEIyeT, 4TO IMJaHeTHble cucTeMbl TUMa COJXHEYHON MOJKHBI OBITh
BechbMa pacrnpocTpaHeHbl B lamaktuke. K 3TOMy Xe BBIBOJY MOXHO MPUIATH M3 COBEP-
LIEHHO IPYTMX COOOpaXeHMUiA.

O uem eosopum eépaujeHue 38e30

Bosbiioe 3HaueHUE 71 COBPEMEHHON MIaHETHONH KOCMOTOHUM HMMeEET aHajlu3 Bpa-
IIeHUs 3Be3/l Pa3JIMUHbIX TUIIOB. BpalieHue 3Be31 ObLIO OTKPBITO CMEKTPOCKOMUYECKUM
METOJIOM cBbIllle Tpuauatu Jer Tomy Hazag O. JI. CTpyBe M COBETCKMM acTPOHOMOM,
HbIHEe MokoWHbIM [. A. laiiHoM.

Oxa3sbIBaeTcsl, YTO CPaBHUTEJIbHO MACCHMBHBIE TOpPSIYME 3BE3Ibl XapaKTepU3YIOTCS
oueHb ObICTpbIM BpanieHueM. Camble ropsiuve 3Be3bl (crmekTpanbHble kiaacchl Oe, Be),
Macchl KOTOPbIX B IECSATKU pa3 OoJblle COJTHEYHOM, BpallaloTcsl ¢ 9KBATOPUATbHON CKO-
poctbio 300 — 500 kM/c. MeHee ropsiuvMe M MacCHBHBIE, OUEHb YacTO BCTpEYalOIIMECs
B lanakTuke 3Be3nbl CMEKTPAIbHOIO Kjiacca A BpalllaloTcs OOBIYHO CO CKOPOCTBIO, He-
ckobko MeHbieir ~ 100 — 200 km/c. BrumoTh no cnexrpanbHoro kiacca F5 riaBHoit mo-
CJIe0BaTEbHOCTU CKOPOCTU BpAIEHUsI TMPEBBIIAIOT HECKOJbKO AECATKOB KUJIOMETPOB
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B ceKyHIy. OmHaKo CKOPOCTh BpallleHUs 3Be3]1 0KOJIO CIIeKTpajbHOro kiacca F5 pe3ko, ckau-
KoM oOpbiBaeTcd. st 3Be3m-kapaukoB kiaccoB G, K, M, TeMmmeparypa ITOBEpXHOCTHU
KOTOpbIX MeHble 6500°, a Macca MeHblle 1,2 COJHEYHOI Macchl, 3KBaTOpHUabHbIE CKO-
POCTH BpallleHUs] OYeHb Majibl — TIOpsiIKAa HEMHOTMX KWJIOMETPOB B ceKyHmy. K artoit ya-
CTM TJIaBHOHM TOCJeqoBaTeIbHOCTU 3Be3n mpuHamiexuT u CosnHie.

Mpbl cTajkuBaeMcsl 30eCh C UPE3BbIYaliHO MHTEPECHBIM M BaXXHBIM SIBIEHUEM: B TO
BpeMsl KaK OCHOBHbBIE XapaKTEPUCTHUKU 3Be3l (TeMIepaTypa MOBEPXHOCTH, CBETUMOCTD,
Macca) MEHSIIOTCSl BIOJIb TJIABHOW TMOCIENOBaTeIbHOCTH HENpPEephIBHO, TaKas BaXHasl Xa-
paKTepuCTHKa, KaK CKOPOCTb BpallleHUs, MO KaKOW-TO HEU3BECTHOW MPUYMHE, TToYeMy-
TO B paiioHe CHeKTpaabHOro Kiaacca F5 pesko, ckaukoM MeHsercs. Majast cKopocTh Bpa-
IIEHUs1 Y 3Be3/ MO3OHUX CIEKTPAJbHBIX KJIACCOB O3HAYaeT, YTO MX MOMEHT KOJMYecTBa
IBIDKEHMSI B JECSITKM pa3 MeHbIlle, yeM Yy 3Be3n, Oojee paHHux, yem F5. Ho maccel mo-
CJIeIHUX CPABHUTEIbHO HE3HAUMTENIBHO OTIMYAIOTCS OT Macc KapjaukoB Kinacca G. Me-
Ky TeM CJieyeT UMEThb B BUAY, UTO MacChl OOpa3yIOIIMXCs 3Be3] OMPEesIIoTCsSl Macca-
MU «MaTepUHCKUX» TYMaHHOCTeH, a WX MOMEHTBhl KOJWYECTBA IBVMXEHUs — Oecropsi-
JTOYHBIMM CKOPOCTSIMM Ta30BBIX MacC B OTMX TyMaHHOCTSX. OueHb TpPyIHO, €cCiu He
HEBO3MOXHO, TMPEACTAaBUTh ceOe, UTO MPU JOCTATOYHO OJM3KHUX Maccax BHYTPEHHUE NBU-
JKeHUs B TYMAHHOCTSIX, U3 KOTOPBbIX 00pa3yloTcsl Kapiauku kiacca G, MOJKHBI KauyeCTBEH-
HO OTJIMYAThCS OT BHYTPEHHUX NBUXEHUN B TYMAHHOCTSIX, TTOPOXIAIONIMX 3BE3Ibl Kjac-
ca F5. Ckopee Bcero, mpMuMHON aHOMaJbHO MAajJOro MOMEHTa KOJWYECTBA IBUXKEHMS
y KapJMKOBBIX 3Be3]l TMO3JAHUX CTIEKTPATbHbBIX KJIACCOB CHYXaT IBUXYIIMECS BOKPYT HUX
HEBUIMMbIE MaJlOMAaCCUBHbIE KOCMUYECKUE Tella, OpOMTAIbHBI MOMEHT KOJIWYECTBA JBU-
>KEHUSI KOTOPBIX B IECSITKHU Pa3 MPEBOCXOAUT MOMEHT KOJUYECTBA IBUKEHHUS CAMOM 3BE3/IbI,
CBSI3aHHBIN C ee BpallleHMeM. B 3Toif cBS3M yKaxeM, UTo eciid Obl BeCb MOMEHT KOJIMYeCTBa
nBuxeHus1 ColHeYHOi cucTeMbl Obl1 cocpenoToyeH B CosHIlE, 3KBaTopMajbHas CKO-
pocTh ero BpaiieHusi gocturia O6br 100 KM/c M craja Obl Takoi e, KaK y OOJBbILIMHCTBA
3Be3] CIEKTpaJbHbIX KiaccoB A — F5.

Muoocecmeennocms naanemuwix cucmem

B camoe mocnenHee BpeMsl BUAHBIM aHTIMiicKuii acTpoHoMm B. Mak-Kpu pa3Bui Koc-
MOTOHUYECKYI0 TEOpUIO, B KOTOPOW BBIIIEU3IOXEHHbIE KaueCTBEHHbIE COOOpPaKEHUSs
naHbl konuyecTBeHHO. [lo Mbicaiu Mak-Kpu, nepBoHayanbHasi TYMAaHHOCTD B IIpoliecce ee
KOHJIeHCalluy pa30uBajach Ha OOJBIIOE YUCIO CTYCTKOB. B pesynbTaTe B3auMomeilcTBUS
3TUX CTYCTKOB B KOHEYHOM MTOTre 00pa3oBajloCh MAacCUBHOE lLieHTpajibHOe Teso — CosH-
1Ie ¥ HEKOTOpPOe KOJMYECTBO IUIaHET, MpUYeM, COrJacHO ero pacyeraMm, 96% MomeHTa
KOJIMYECTBA NIBUXEHUS CUCTEMbl COCPEIOTOYEHO B OPOUTATIBHOM ABUXEHUM IUIAHET. DTO
HaXOOUTCS B IMPEBOCXOAHOM COIJIaCMM C HaOJI0faeMbIM pacrpeiesieHueM MOMEHTa KO-
nudectBa ABuxXeHUs B COJIHEUHOI cucTeMe.

Xora pacuetsl Mak-Kpu, pasymeercs, eiie Helb3sl CUYMTAaTh CTPOTMM JOKa3aTeb-
CTBOM, BCE X€ OHU MOATBEPXAAIOT BBIBOA, K KOTOPOMY acTpodu3uka MpulLIa B MOCHE-
HUE TOIbl YUCTO IMIIUPUYECKM, T. €. C OOJIbLION CTENEeHb0 BEPOSATHOCTA MOXKHO yTBEp-
XIaTh, YTO OOJBIIMHCTBO 3BE3A-KapJMKOB CIEeKTpalbHbIX KiaaccoB G, K, M moyxHBbI
OBITh OKpYXEHBI ceMeiicTBamMu IiaHeT. Ho 3To o3HavaeT, 4yTo IO KpaliHeld Mepe He-
CKOJIbKO MUJIJIMapIoB 3Be3n B [anmakTuke MoryT (Wid, BepHee, MOJXKHBI) 00JanaTh ILIa-
HEeTHbIMU cucTeMamu. HamomHuM, uto Bcero B [anakTtuke HacuuTbiBaetcs cBbiie 150
MWILIHApAoB 3Be3/ Bcex TUMoB. Kak u3BecTHO, Hawe CofiHIEe pacrnooXeHO BOJIU3U IU10-
CKOCTU TajJlaKTUYECKOTO 3KBaTopa, OKOJO OJHOTO W3 CHUpalbHbIX pykaBoB. B cdepe
panuycom B 100 cBeTOBBIX JeT HacuuThiBaeTcs okoso 10000 3Be3n, mnpuyeM 3HAYM-

TelbHasgd 4YacTb HX, €CIM He OOJNBLIMHCTBO, — KapJIMKMA CIIEKTPAJIbHBIX  KJIACCOB
G, K, M.
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I0e moxcem 603HUKHYMb JHCU3HB?

BriosniHe ecTecTBEHHO MPEAINOJNOXUTb, YTO MPU OJIaronpusiTHbIX OOCTOSITENbCTBAX Ha
MJaHeTax, OKPYXaloUIMX 3TU 3BE3[bl, AOJKHAa BO3HUKHYTb M pa3BUBAThCS XU3Hb. [Ipo-
0ieMa BOZHMKHOBEHMS XM3HM Ha 3eMJie eCTb OfHA U3 OCHOBHBIX MPOOJEM eCTeCTBO3HA-
Husi. B 1957 r. B MockBe BrepBble cocTosuicsi MeXAyHapoJHbIA KOHIpecc, Ha KOTOPOM
9Ta mMpobjeMa MOABEPIIach BCECTOPOHHEMY OOCYXIeHMIO. PsmoM BUIHEHIIMX CIeLUasu-
CTOB ObUIO MOKAa3aHO, YTO 00pa30BaHUE CIOXHBIX OPTAHMYECKMX MOJEKYJT — «KUpHUyei
KU3HU» — C HEOOXOAMMOCTBIO NOJKHO MMETh MECTO Ha CpPaBHUTEJIbHO DaHHEM 3Tare
9BOJIIOLUY TJIAHETHI.

Ha nporsxeHuu panbHeileil 3BONIOUMU KWM3HU, HACUUTHIBAIOLICH COTHM MMWJI-
JMOHOB W MWJUIMApAa JIET, OPraHU3Mbl IIOCTENEHHO pPAa3BUBAIMCh, JOCTUTasi BbICOKOM
CTENEeHU COBEPILIEHCTBA, MPUYEM OJIHM BUABI HEMpPEpbIBHO cMeHsuiu apyrue. Ha pnocra-
TOYHO TIO3HEM 3Tare 3BOJIOLMU Ha 3emjie MOSBWJIOCh Pa3yMHOE CYIIECTBO - YeJIOBEK.

Konb ckopo ecTb Bce OCHOBaHMS MpeANojaraTb, 4TO IJIAHETHBIX CUCTEM, CXOIHBIX
¢ ConHeuHoii, B ['anakTKe HAaCUMTHIBAETCS HECKOJIbKO MUJIIMAPIOB, BIIOJIHE €CTECTBEH-
HO MPUHSATH, YTO MPOLIECC 3aPOXACHUS XU3HU U €€ IBOJIOUMMU TaM B OOLIMX yepTax Mo
CBOEMY XapakTepy CXOIeH C TeM, 4yTo Obuto Ha 3emie. Pasymeercs, He Ha KaXaoit
MJaHeTe BO3MOXHO 3apOXIEHWE U DPa3BUTHE XKU3HU.

1. TlnaHeTsl, HA KOTOPBIX BO3MOXHO 3apOXIEHWE W DPa3BUTUE XU3HU, HE MOLYT
o0paiatbcss BOKPYT 3Be3[bl CIMIIKOM OJM3KO WM CAMIIKoM naineko. Heobxomumo,
4YTOOBl TEMIEepaTypbl WX TMOBEPXHOCTEH ObLIM ONaronpusaTHbl 1S Pa3BUTUS XU3HMU.
Y4uteiBas, oHaKO, YTO OJHOBPEMEHHO C 3BE€3[I0i NOJIXHO 00pa30BaThCsl CPABHUTEIbHO
OoJsiplioe yMcyao TaHeT (ckaxem, ~ 10), ¢ OOJbIION BEpOSATHOCTHIO MOXHO OXUAATh,
4YTO XOTsl Obl OfHA WJIM JIBE TJIaHEThl OyAyT oOpaujaTbCcsi Ha PACCTOSIHMU, MPU KOTOPOM
TeMrepaTtypa JIeXUT B HYXHBIX Mpenenax.

3amMeTuM elle, YTO MO Mepe Mepexoja OT CPAaBHUTENbHO TOPSYMX 3BE3[ TJIaBHOW MO-
CJIel0oBaTeIbHOCTU K 0oJjiee XOJOAHBIM 30HAa PACCTOSIHUI MJaHET OT 3Be3lbl, MpPU KO-
TOPBIX TeMIepaTypHble YCI0BUSI OJaronpusITCTBYIOT DPa3BUTUIO XU3HU, HEMPEPHIBHO
yMEHbIlIaeTCsl M MpUOIMXKaeTcs K MOBEPXHOCTU 3Be3lbl. [103TOMYy KpacHble KapiuKu
CMEeKTPaJbHOTO Kiacca M M jaxe mo3nHue moakiaacchl K Bpsn v MOXHO paccMaTpu-
BaTh KaK oYaru, Mojjiep>XMBaloliMe Ha CBOMX MJIaHETaX XMU3Hb, TaK KaK IHEPTUS UX W3-
Jy4eHUs [Js 3TOr0 HeJ0CTaTOYHa.

2. Macchl 00pa3oBaBIIMXCS IMJIAHET HE AOJKHBI ObITh HU CIMIIKOM OOJBIIMUMU, HU
CJIUIIKOM MaJleHbKUMH. DTO 0OCTOSITEbCTBO B cBoe BpeMsi moauepkuBan B. I'. ®eceH-
KOB. B mepBoM ciyyae ruraHTckKue atMocdepbl 3TUX IJIaHET, OoraThleé BOAOPOIOM M €ro
COEJJMHEHUSAMHU, UCKIYAI0T BO3MOXHOCTb Pa3BUTUS XU3HU. Bo Bropom ciyuyae 3a Bpe-
Ms 3BoJiloLMM aTMocdepsl OynyT pacceuBaTbesi (Tomy mnpumep Mepkypuit). OpnHako,
YUUTBIBAsl CPABHUTEJIbHO OOJIbIIOE YMCIO OOpa3yloUIMXCs IMJIaHET, MOXHO OXHUIaThb, YTO
HEKOTOpoe, MyCTh MaJloe KOJMYEeCTBO MX, OymeT objamaTh HyxXHOW Maccoil. [lpum atom
HEo0XOoOMMO, YTOOBI Takue TJIaHEThl OJHOBPEMEHHO YIOBJIETBOPSJIU TMEPBOMY YCIOBUIO.

3aMeTuM, YTO MepPBOE M BTOPOE YCJIOBUS HE SIBJISIOTCS He3aBUCUMBbIMU. Benb He ciy-
yaiiHo maaHeThl COJTHEYHOI CHCTEMBI CO CPAaBHUTEJIbHO Majioil Maccoil (Tak Ha3blBaeMble
MJIAHEThl 3€MHOM IpyMIbl) HAXOASATCS OTHOCUTENbHO 01u3Ko oT CojiHua, a MJaHeThbl-Th-
raHThl ¢ arMmocdepamu, OOraTbIMM BOJOPOIHBIMU COEAMHEHUSMU, HAXOIATCS CpPaBHU-
TeJabHO aaneko oT ConHua. [ToaToMy Mbl MOXEM CUMTaTh, YTO MO KpallHell Mepe 3HA4M-
TeJbHasg 4acTb 00pa30BaBIIMXCS TUIAHET C MOIXONSILEH A Pa3BUTHUS KU3HU Maccoi
B TO € BpEeMSl HaXOOUTCSd W Ha MOAXOASIIEM PACCTOSIHUM OT 3BE3Ibl.

3. BricokoopraHu3oBaHHas XH3Hb MOXET OBITh TOJBKO Ha ILJaHeTax, oOpalaio-
LIUMXCS BOKPYT JOCTaTOYHO CTapblX 3Be3[, BO3pacT KOTOPBIX HACUMUTHIBAET HECKOJbKO
MWLIMapnoB jet. Moo s toro, 4ToObl B Mpolecce 3BOJNIOLMU TakKasl XKM3Hb BO3HUKIA,
HEOOXOAMMbl OTPOMHBIE TIPOMEXYTKU BPEMEHU. 3aMETUM, YTO TPEThEMY YCJIOBUIO YIO-
BJIETBOPSIIOT MOYTU BCE 3BE3AbI-KAPJUKM MHTEPECYIOIIMX HAC CHEKTPalbHBIX KJIACCOB.
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4. 3Be3na B TeYeHHME HECKOJBKUX MWJITMAPIOB JIET He MOJIKHA CYIIECTBEHHO MEHSTH
CBOEI CBETUMOCTH. M 3TOMY YCIOBUIO YAOBJETBOPSET MOAABISIONIee OONBIIMHCTBO WMH-
TEPEeCYIOINX Hac 3Be3l.

3Be3na He JOKHA OBITh KpaTHOW, MO0 B MPOTUBHOM Cilyyae OpOMTAIbHOE IBVXE-
HMe TUTaHeT ObUIO OBl CYIIECTBEHHO OTJIMYHO OT KPYrOBOTO, U pe3Kue, eclv He KaTacTpo-
(uyeckure, M3MEHEHMS] TeMIepaTypbl TMOBEPXHOCTH TUTAHETHI WMCKIIOUYMIM OBl BO3MOX-
HOCTb Pa3BUTHUS Ha Heil XWU3HH.

CKoabKko naanem moxcem Obimb KOAbIOEAbIO PA3YMHBIX cyujecms?

Ecnu maxe ydecTh BCe M3MOXEHHBIE BBILIE OTPAHWYEHUS, Mbl MOXEM CUMTATh, YTO
B lanmakTuke cyliecTByeT Mo KpaiiHeil Mepe MWJUIMAp TUTaHeT, OOpallalolluXxcsl BOKPYT
KapJINKOBBIX 3Be3/l, MOmoOHbIX Hamemy COJIHILy, WM HECKOJbKO 0osiee XOJOMHBIX, Ha
KOTOPBIX BO3MOXHAa BBICOKOOPTAaHM30BaHHAasA, a MOXET OBbITh, M pasdyMHasl XW3Hb.

Heobxonnmo, omHako, ceiiyac o6paTMTh BHMMaHWE Ha OMHO BaXXHOE OOCTOSITENb-
cTBO. M3BecTHO, YTO 4YeNOBeK Kak OMOJIOTMYEeCKW BMI TOSIBUJICS Ha 3emiie BCEro He-
CKOJIbKO COT TBICSY JIeT Ha3an. MOXHO JIM yTBEPXHaTh, YTO YEJIOBEUYECTBO, HEIMPEPHIB-
HO pa3BUBAsCh, OyIEeT CYIIECTBOBaTb CKOJb YTOMHO JMOJITO, CKaXeM, MWIIUapibl JeT?

Kak HaM mpencraBiseTcs, Bepa B BEUYHOCTb 4YeJOoBeuecKoro poma Ha 3emie (100
peyb MOXET WATH TOJIBKO O Bepe) CTONb Xe€ Helenma M OeccMbICIeHHA, KaK M Bepa
B JIMYHOE OeccMepTHe MHIOMBUAYYMa. Bce 4TO BO3HUMKIO — ¢ HEM36EXKHOCTBIO TOJIKHO
pPaHO WJIM MO3IHO MOTUOHYTh. VI pasymMHasi XXM3Hb Ha KaKOH-HUOYIb TIaHETe HEe MOXET
COCTaBJIATh MCKITIOUEHUSI.

KakoBa IIMTeTbHOCTh B Pa3lIMYHBIX MUpPax TCUXO30MCKHUX 3p, T. €. TeX IMEePUOMIOB,
B KOTOpbIe Hauajla pa3BUBaTbC XW3Hb MbIchagiux cymectB? Ha Takoil Bompoc o4eHb
TPYAHO OTBETUTh. DTO MOTYT OBITH COTHM THICAY M HaXe MHOTHE MWJIJTMOHBI JIeT.

OTrpaHMYEHHOCTh TICUXO30MCKON 3pbl BO BPEMEHM Ha DPAa3IMUHBIX TUTAHETaX CyIle-
CTBEHHO YMEHbBIIIaeT KOJUYECTBO MMPOB, Te ONHOBPEMEHHO C HaMU OOUTAIOT pa3-
YMHBIE cylecTBa. Tak, HampuMmep, €CId CPETHIOI IJIUTENIbHOCTh TaKOW 3pbl MPUHSITH 3a
MUJUIMOH JIET, TO B COBPEMEHHYI0 3MoXxy B [anakTuke MoOXeT OBITh TOJbKO He-
CKOJTbKO MWJIJTMOHOB TIJIaHET, HACEJEHHBIX Pa3yMHBIMU CYIIECTBAMM C TOCTaTOYHO BHICO-
KM ypOBHeM IMBmwiIM3anuu. B atom ciydae, B chepe pammycom 100 CBETOBBIX IIET,
okpyxatonieit CoiHile, MOTYT OBITh TOJBKO OIHA-IBE TaKWe TJIAHETHBIE CUCTeMBI. Pa3-
yMeeTcsl, clelaHHas HaMM TOJbKO YTO TMOTIpaBKa Ha OrpaHUYEHHOCTHh MCHUXO30MCKHUX 3P
HOCHUT JIOBOJIbHO MPOU3BOJIbHBIN Xapaktep. OIHAaKO, Ha Hall B3MJISA, OHAa COBEPLIEHHO
HeoOxomuMa, MO0 B MPOTHMBHOM ciIyyae OIleHKAa KOJMYeCcTBa OOMTaeMbIX MMpPOB Bo Bce-
JIEHHOW ToyyyaeTcs rpyoo mpeyBennueHHON. KoHeYHOo, Helb3sl CYUTATh MOJHOCTBIO MC-
KJIIOYEHHBIM, YTO MUPOB, OOMTAaeMBIX PAa3yMHBIMU CYIIECTBAMHU, 3HAYMTEIbHO OOJIBIIIE,
yeM MbI TipefmnosaraeM. OgHako Bce e 0ojiee BEPOSITHO, UTO MX JOJXKHO OBITh MEHBIIIE.

TakuM oOpa3oM, HayKa BTOPOI MOJOBUHBI OBAAIIATOTO CTOJNETHS TPUXOIUT K 000-
CHOBAaHMIO TEHMAJNbHBIX WJIEH BEJIMKOTO HTaJbIHCKOTO MbIicauTens [IxopnaHo bpyHo
0 MHOXECTBEHHOCTH OOMTaeMbIX MUPOB. Bo3HMKaeT ecTecTBEHHBI BOIMPOC: KaKOBBI Xe
MEePCTIEKTUBB YCTAHOBJIEHWSI KOHTAKTa C Pa3yMHBIMM OOUTATENSIMU TIJIAHETHBIX CUCTEM?

Mexczeezonasa ces3b

Z[]IH BBICOKOOPTaHM30BaHHBIX LII/IBI/UII/I3aL[I/II71, 00HUTAIINX Ha HEKOTOPBIX IJIaHETAX,
Haire CoJHIIe TOJDKHO OpEACTABIATLCA KaK 3BE€31a, BOKPYT KOTOpOﬁ MOTYT 06paLL[aTLC$I
IJIaHETBI, TIA€ BO3MOXHA pa3dyMHasd XHW3Hb. Bmonue €CTECTBEHHO, 4YTO, pacioJjarasia
MOIIHBIMU TCXHUYCCKUMU CPEACTBAMU, OHU HOJIKHBI CTPEMUTBHCA YCTAHOBUTHL KaKylO-TO
CBA3b C Pa3yMHbIMU CyHI€CTBaMU, o0HUTaIOIMMU Ha KaKOfI—HPIGyHI: u3 1aHer CosHeu-
HOM CUCTEMBI. HpeﬂCTaBI/IM C€6e, 4YTO OHM YXKE€ ITaBHO, MOXET 6bITb, MHOTO TBICAY JIET
TOMY Hasald, YCTaHOBMIINU KaKol-TO KaHal CBI3U U TEPMNEJIUBO OXUAAKOT OTBETA...
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Kakoea oce npupoda smoeo kanasa ceészu?

Droit HeoOBIYHOM MpobiaeMe Oblaa mocssiieHa cTathsd 1. Kokkonu u ®. Moppuco-
Ha B OIMHOM'HM3 CEHTIOpbcKMX HOoMepoB «Nature» 3a 1959 1. IlpoBeneHHBIN TUMU aBTO-
paMH aHaJIW3 TMOKa3bIBAaeT, YTO TaKyl0 CBSI3b MOXHO YCTAaHOBUTH TOJBKO TMPU TMOMOIIH
3JIEKTPOMATHUTHBIX BOJH. HeobGXommMo elie MMeTh B BUIY, YTO 3TH BOJHBI HE JOJKHBI
CYIIECTBEHHO OCTA0JATHCS TP MPOXOXKICHUHM UYepe3 MeX3Be3IHOe MPOCTPAHCTBO M TUia-
HeTHBIEe aTMOcGhepbl. KpoMe TOro, MOIIHOCTM TepenaTYMKOB MOJKHBI OBITH TIO BO3MOX-
HOCTM HEe3HAYMTEJIbHBIMU, a MCIOJb3yeMasl TeXHUKA — MPOCTON M HaAeXHOU. DTo cpasy
K€ OrpaHMYMBAeT BO3MOXHBIM ITMAMa30H 3JIEKTPOMATHUTHBIX BOJH PaAMOIMANIa30HOM
¢ mHTepBanmoM dacToT 10—10° MTI (4To cOOTBeTCTBYeT HIMHAM BOTH OT 30 M 10
~3 cm).

MolrHbIe TOMeXH KOCMUUYECKUX UCTOYHUKOB PAIMOU3IyUeHUS UCKITIOUAIOT BO3MOX-
HOCTb MCIOJIb30BaHMS JOCTAaTOYHO IUIMHHBIX BOJH, ckaxeM, A > 50 cMm. C mpyroit cro-
POHBI, TETJIOBOE PagvoOM3IydeHUe atMocdep TUIAHET MCKII0YaeT BO3MOXHOCTb MCIIOJb-
30BaHUS OYEHb KOPOTKMX BOJH. 3aMeTUM, 4YTO TP TIOMOIIM HaXOIIIIMXCA 3a
npenenamMu atMocdepsl TIaHeThl MCKYCCTBEHHBIX CITYTHUKOB MOXHO DAacCHIMPUThL Mara-
30H B CTOpOHY 0ojiee BBICOKMX 4YacTOT.

Hanexo au doitidem cuenan?

Cpasy Xe BOZHMKAeT BOIPOC: Ha KaKUX Xe PacCTOSHMSIX MOXHO yXe ceiiyac ycTaHo-
BUTh TIPSMYIO PamumocBsa3b? 3mech HEOOXOMMMO MOMYEPKHYTh IMOPA3UTETbHO OBICTPHIi
nporpecc panro®uU3NKM 3a TOCIeNHUE TTOJTBEeKa.

Ha maMsTu Hamero crapiiero MOKOJEHUs MPOM3OLUIO BaXHOE JISI TOTO BPEeMEHMU
CcOObITHE: YCTaHOBJIEHME TpaHCaTIaHTUYECKOoi paauocBsasu. B 1945 r. BrepBble MoO-
claHHbI Ha JIyHY CHTHaJ, OTpa3uWBIIMCh OT Hee, ObLT MPUHAT Ha 3emie. B mporiiom,
1959 r. Obta ocyuiecTiaeHa paauosokanus Benepwsl. OT1o ropaszgo Oosee TpyaHas 3ama-
ya, yeM Jiokauus JIyHsl, 160, KaK M3BECTHO, MPU PaanOoJOKAIIMA HEOOXOAMMa MOIIHOCTh
nepefaTynKa, MPOMOPIMOHANbHAS YETBEPTOM CTETIEHW PACCTOSIHUSA 1O JIOIMPYEMOTO
o0bekTa. Kak ciemyer u3 coobuieHus Haieid medatu, a Takxke nmedatu CIIA, ceityac 00-
cyXmaeTcsl BO3MOXHOCTb MOCBIIKM KOCMUYECKUX pakeT B HampaBieHuM K Mapcy u Bene-
pe. DTo MOTpeOyeT OCyLIeCTBIEHMSI HAAEXHOW pPaaMoCBA3M Ha PACCTOSHUSX MOpsaKa
100 ma xwm. Ilpu atom ciemyer mMeTh B BHMOYy, 4TO OOpToBas paguoarniaparypa Io ps-
Ny €CTeCTBEHHBIX MPUYMH OymeT MasorabapuTHOW W MaJOMOIIHOMA.

Mexnay TeM yxe B HacTosilliee Bpemsl pa3Mepbl 3epKajl paauoTesIecKOTOB AOCTUTAIOT
75 M, a YyBCTBUTEJBHOCTh MPUEMHOM ammapaTypbl Ha CAHTUMETPOBOM M JEHUMETPOBOM
nvamna3oHax, Oyaromapsi MPUMEHEHUIO HOBBIX TUIIOB YCWJIMTENEH (HAampuMmep, MOJIEKY-
JISpHBIX), pe3Ko Beipocna. Otcioma ciemyeT (Kak 3Tp OymeT IOKa3aHO HIMXE), 4TO YXe
ceifiyac BMOJTHE BO3MOXHO, MCITOJIB3YSl caMmble OOJbIIME M3 CYLISCTBYIOIIMX aHTEHH W ca-
MYIO YYBCTBUTEJbHYIO NMPUEMHYIO almapaTypy, OCYLIECTBISTb DPaaMOCBI3b Ha pPaccTosi-
Huu ~ 10 CBETOBBIX JIET.

Kax npeodosems nomexu

IMpu pacueTe TMHUU PAAMOCBSI3M MEXIY NBYMS MUpPaMU HYXHO YYUTHIBaTh YPOBEHD
nmoMex. CremyeT MMeThb B BMAY JBa THIa TOMeX. Bo-TIepBBIX, paguou3TyuyeHHE 3BE3IBI,
BOKPYT KOTOpO#l oOpalaercss HaceleHHass pasyMHBIMM CYIIECTBAaMM IUIaHeTa; BO-
BTOPBIX, WHTEHCUBHOCTb DPAAMOIEpeAaTInKa AOKHA OBITh TaKOH, YTOOBI €ro CUTHAI
HaJIe)XHO BBIAEISIICSA Ha (hOHE HEM3OEXKHBIX TTOMEX KOCMUUYECKOTo panuousnydeHus. [Ipe-
Il BCETo SICHO, YTO MOIIHOCTb TiepefaTivKa B HY>KHOM HampaBieHWH (T. €. B HalpabJe-
HUW Ha 3Be3dy, C KOTOPOW MBITAIOTCS YCTAHOBUThH CBSI3b) B HEKOTOPOM HHTEpBaje ya-
CTOT JOJKHA OBITh OOJBINE TEIJIOBOTO pamMoOW3NydeHUs 3Be3Nbl. MOXHO yOemamThcs,
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4TO 3TO YCJIOBME peanusyeTcs jerko. [1oToK paaMou3nydeHus OT IepemaTyrKa, Kak Io-
Ka3bIBAIOT IMOACYETHI, OyIeT OOJbIIe MOTOKA TEMJIOBOTO M3IYYeHUsS 3BE3bl JaXe MpH He-
3HAYUTEIbHON MOILIHOCTH TIepeaaTynka*).

3HauYUTEIbHO 0OJice CYIIEeCTBEHHBI IIOMEeXU OT ()OHA KOCMUYECKOIO paaMOM3IydeHMSI.
3nech ciemyeT YTOYHWTh BO3MOXHYIO 00JAacTh 4YacTOT, Ha KOTOPBIX MOXHO TIIBITAThCS
YCTAaHOBUTh HMHTEPECYIONIYI0 HAac PaauoCBsI3b.

MoppucoH 1 KOKKOHUM BBIIBUHYJIW BecbMa M3SIIIHYIO MOCI0, YTO TAaKOTO poja CBSI3b,
BEpOSTHEE BCEro, OYAYyT IBITAThCS YCTAHOBUTH Ha BoiaHE 21 cM. XOpOIIO M3BECTHO, YTO
9TO IJIMHA BOJIHBI PaliMOJMHUU Bomoponma. PasymHbIe cyliecTBa, HaXOASIIMECS Ha BBICO-
KOM YpPOBHE pa3BUTHS, AOJXKHBI TPOBOAMTL MHTEHCUBHBIC MCCIENIOBAaHMS KOCMOCAa MMEH-
HO Ha 3Toii BojHe. [lomoOHBIE MCCilemoBaHUS yxXe ceiiyac 00O0raTUIM aCTPOHOMHYECKYIO
HayKy PSIIOM OTKDBITHMII TIEPBOCTENIEHHOTO Hay4YHOTO 3HaueHus. OcoOEHHO ciemyeT ITom-
YepKHYTh, YTO OHM OYIyT HEOTPaHWYEHHO Pa3BMBATLCSl B JaJbHEMIIEM, MO0 YCIEX TaKUX
HCCIIEOBAaHUI HEPa3phIBHO CBSI3aH C OOIIMM mporpeccoM paguodusuku. Takum obpa-
30M, OCOOEHHO 4YyBCTBMTEIbHAs MpHEMHAas armaparypa I0JKHa ObITh MMEHHO Ha 3TOit
BosiHe. Kpome Toro, Ha 3Toil BOJIHE TOJDKHBI TIPOBOAUTHCS ITUTEIbHBIE M CUCTEMaTHUe-
CKME MCCIeNOBaHMS PAa3MYHBIX OOBEKTOB Ha Hebe, 4TO 3HAYMTEJIbHO YBEIMUYMBAET Be-
POSATHOCTh OOHapyXeHusl curHana. HakoHel, Bomopon — caMblil paclipOCTpaHEHHBIN 3lie-
MeHT BO BceneHHOI, W TO3TOMY €ro paguoOJWHMS SIBISIETCS KaK Obl TMPUPOAHBIM
3TaJIOHOM YacTOThI, 3TAJIOHOM, K KOTOPOMY C HEM30EKHOCTbIO JOJKHA MPUATH BCSIKas
pa3BUBalONIAsICS LIMBUIM3ALIMS.

B kaxom Hanpaes/ieHuu npou3606umb nouck

JJ1s1 cpaBHUTEIBHO OOJBIINX YIJIOBBIX PAaCCTOSIHMM OT 1monockl MaieuHnoro Ilyrtu, co-
CTaBIAIOUINX TIPUMEPHO °/, HEGOCBONA, MHTEHCMBHOCTh [, MEX3BE3IHON PalMONMHUM HE
MTPEBOCXOIUT MHTEHCUBHOCTM HETPEPLIBHOTO paguou3iydyeHuss [ajakTMKu B 3TOM 3Ke
CMEKTPaIbHOM yyacTKe, KoTopad paBHa 107°° Br/(mM’* cpe T'n). B monoce MieuHoro
[IyTh MHTEHCUBHOCTb PAaAMOJMHMM BOJOPOAA B HECKOJBKO AECATKOB pa3 OOJblle 3TOi
BEJINYMHBI.

[TosToMy BBITOIHEE MBITATHCS YCTAHOBUTH PAIMOCBSA3b ¢ O00OBEKTAMM, HAXOMSIIMMU-
Cc1 B CPaBHUTENBbHO BBICOKMX TaJlaKTMYeCKUX IIMPOTaX, TIe YpOBeHb MoOMeX (ompene-
JIIeEMBI (DOHOM KOCMMUYECKOTO DPAAMOU3IYYeHMS]) MHOTO MeHbIIe.

PacueTb**) moOKa3bIBAIOT, UYTO YCTAHOBJICHUE PpATUOCBSI3M MEXAY LUBUIM3ALUSIMU,
pas3neNeHHBIMM MEX3BEe3IHBIMU TPOCTPAHCTBAMU, HAXOOUTCS B Tpeneiax BO3MOXHOCTHU
TEXHUKHN CETOMHSIIHETO IHS.

*) B camoM Jene, IOTOK TeII0BOro paguousiydeHus or CoHIA HA pacCTOSHUU R, BHIpaXeH-
HOM B MeTpax, paseH 107'5f2/R? Br/m’-Tu (rme f — uyacTora), a oT mepeiatumka W.G/R?,
rie W — momHocTh mepegaTinka, a G — K03(hGULIMEHT HANpaBlIeHHOTO NEHCTBUS Iepemalolleit
AHTEHHBI, OMpeenseMblil e¢ aUaMeTpoM: (G = 4md®/A*

Taxum ob6pasoM, mpu o ~ 100 M 19 BOJH JELMMETPOBOrO Quama3oHa € =.10° Or-
cioga ciaemyer, uyto mnpu [ = 107 MIU nNoTOK paguou3nydyeHus OT TMepelaTynka Oyner
00JIbILIEe TOTOKA TEILIOBOIO M3MYYeHMsI OT 3Be3abl mpu W = 102 Br/I'L.

**¥) Ecnm B KauecTBe IepelaTylKa UCIHOJIb3YeTCsd 3ePKalo AuameTpa d,, TO MOLIHOCTb, KOTO-
pYIO cremyeT u3ay4aTh B COOTBETCTBYIONIEM HANpaBIeHNWM (HampuMep, B HampaBneHun Hamreir Con-
HEYHOIl CHCTEMBI), TIPY YCJIOBMHU, YTOOBI HA NPUEMHON CTAaHLUUM C IMAMETPOM 3epKana d, CUTHAl
MPEBBICKI KOCMUYECKUI (DOH, TOMXHA OBITH

2 2 2
W=I, E-) L3 RA=10%1 —]3 — Br/I'n.
d; d, did;

Otclona crnemyet, 4To Mpu dy = d, = 80 m v ipu R = 10 cBetoBbIX JieT W = 100 Br/T'u, uto TexHu-
YeCKM OCYLIECTBMMO YX€ ceryac.

3aMeTHM, OHAKO, YTO pa3Mephl MepefaloliuX aHTeHH M MOIIHOCTb MepeiaTYukKoB Y BbI-
COKOOPraHM30BaHHbIX IMBUIM3ALUIA MOTYT ObITb, KOHEYHO, 3HAYMTEJIbHO OOJbIIE TPUHATHIX
HaMHU.
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MOXHO TpennosoXuTh, YTO Ha KaKMX-HUOYIb TUIaHETaX OOWTAlOIIHME TaM BBICO-
KOOPTaHW30BaHHbIC pa3yMHBIE CYLIECTBA HETPEPHIBHO B TEUSHHE OTPOMHBIX MPOMEXYT-
KOB BPEMEHM «IepKaT» B TTaBHBIX JIETIECTKAX CBOMX TMTAHTCKUX aHTEHH B OXUAAHUM OT-
BETHOTO CHUTHaja HekoTopoe umciao (ckaxeMm, ~ 100) cpaBHUTENbHO OJM3KMX K HHUM
3Be3l, TIe, 0 MX MPEeaNnoJOXEHUSIM, BO3MOXHA pa3yMHast XW3Hb. [JIsT BBICOKOOPTaHM30-
BaHHOTO OOIleCTBa Takas CBOeoOpa3Has, IJISAIIAascsd MHOTHE THICSJYENETHS] «CIyX0a Koc-
MUYECKON pamuoCBA3W» BIIOJHE «II0 cpeAcTBaM». M He MCKIIOYEHO, YTO MBI yXe OYeHb
NaBHO HAaxXOAMMCSl B Ty4YKe OJEKTPOMArHUTHOW paaMallii, HEMpepbIBHO ITOChUIAEMOM
K HaM DPa3yMHBIMU CYIIECTBaMH, HACEISIONIMMHU OKPECTHOCTH KaKON-HUOYIb XOPOIIO
HaM 3HAKOMOW 3Be3Ibl, OTHAJIEHHON OT HAac Ha PacCTOSTHME B HECKOJIbKO IECSITKOB CBe-
TOBBIX JIET.

IMockimaemble CUTHATBI JOJKHBI UMETh HEKOTOPBIE CBOMCTBA, PE3KO OTIMYAIONINE MX
OT €CTECTBEHHBIX KOCMMYECKHX paaromymMoB. OHU MOTYT TPENCTAaBIATh TMPOCTEHIINIA
KOJl, HallpUMep, MepBble HECKOJIBKO IIUGBpP HATYPAJIbHOTO Psiia B HEMPEPBIBHO TTOBTOPSIO-
IIecsl TTOCIeA0BaTeIbHOCTY WM TaKWe Yuciia, Kak J uin e. [lomoca 4acToT, MCIMOJb30-
BaHHAs IUISI KOCMMYECKOM PagMOCBSI3M, MOJKHA OBITh CPaBHUTEIbHO y3KOW. OpOuTab-
HOe ABWXXEHHWE TUIAHEThl, Ha KOTOPOM YCTaHOBJEH TMepeaaTuukK, BOKDPYT 3Be3Ibl OymeT
MPUBOIMUTL K CTPOro NMEPUOIUYECKMM HM3MEHEHHUSIM 4acToThl (M3-3a 3ddekra [lomepa).
Ecnu mpuGIM3UTENbHO CUMTATh, YTO OXMIAeMbleé OTHOCUTENbHBIE CKOPOCTH TP TaKOM
JNBUXEHUU MeHsoTcs B mpenenax * 100 xM/c, To Bapuauusi 4acTOTbl CUTHaja MOXET
obiTh B mpemenax =+ 300 kIl or OCHOBHOM YacTOTHI pPaaiMOJMHUK BOIOPOIA, paBHOM
1420,3 MTI.

KoneuHo, He Tak yX MHOTO HIAHCOB YCTaHOBUTb PAJAMOCBSI3b C IPYTUMHU MHUpPaMHU,
0COOEHHO 3a CKOJbKO-HMOYIb 0003pUMBIN MPOMEXYTOK BpeMeHM. Ho, Kak coBepiieHHO
crpaBelTMBo 3aMmedaloT MoppucoH u KoKKOHHM, eciM He AenaTb HUKaKMX MOTBITOK
B 9TOM HamNpaBleHWM, TO IMAHCHI OYyOYT HYJIeBBHIE.

Wnes o BOBMOXHOCTH YCTaHOBJICHUS PAIMOCBSI3M C IPYTUMU MHUpPaMU yXe Ha COBpe-
MEHHOM YypOBHEe paaMo(U3MKM HENaBHO CTaja peaiu3oBaThcsl Ha HalmoHanbHOU pa-
nroacTpoHoMmuueckoii odcepBaropuu B CIIA. M3BecTHBII aMepUKAaHCKHUI paanoacTpo-
HoMm @. JIpaiik pa3paboTajq MpPOEKT ammapaTrypbl, CIIOCOOHON pelnuTh IMOCTAaBIEHHYIO 3a-
nauy. ITogpoGHOe omucaHMe 3TOM CXeMbl MOXHO HalTH B cTaThe [Ipaiika, omyOJMKOBaH-
HOIi B SHBapckoM HoMepe XypHana «Sky and Telescope» 3a 1960 r. Yke M3roTOBIEHBI
0JIOKM 3TOTO MpUEeMHUKA. AHTEHHOM y Hero oymer mapaboandyeckoe 3epKajio JuaMeTpoM
25,5 m. Habmogenus mpenmonaraercsd HayaTh yxe ¢ 1960 r. TlepBoIMU OOBEKTaMM MC-
ciemoBaHUs OymyT aBe Onm3Kue, AOBOJbHO Toxoxwue Ha ComHie 3Be3nsl T Kuta u
r DpupaHa, HaxonsdllMecs Ha paccTOoSHMM 11 CBETOBBIX JieT. B manpHeimem 3Ty am-
rmapatypy TpearnoyiaraeTcs TIepeHeCTd Ha CTPOSIIUACS pamuoTeNecKon ¢ JIUaMeTpOM
3epkana 45 M.

MBI XMBEM B 3TOXY MOPA3UTENbHBIX HaYYHBIX OTKPBITUA M BEJMKHUX CBEPUICHUN.
Camble HeBepOsITHBIE (haHTa3MM HEOXMAaHHO OBICTPO peanusyorcs. C maBHUX TIOpP JIIO-
I MEUTaJIM O CBSI3W C Pa3yMHBIMHU CYIIECTBAMM, OOUTAIONIMMU Ha pa3bpocaHHBIX B Oec-
MpeneTbHBIX TpocTopax [amakKTUKW TUIAaHETHBIX cucTeMax. [IpHXOAuTCs TONBKO TOpa-
XaThcsl, KaK OBICTPO HayKa MOATBEpAWJIA MPUHIUIUATLHYI0 BO3MOXHOCTb OCYILECTBIIC-
HWS WIeW TaKOW CBSI3M M Clejiaja TepBble Iarvw Ha MyTW ee peanusanuu. OmHaKo Hamo
cebe SICHO TIPEACTaBUTh OTPOMHYIO BEJIMUYMHY 3TOTO MYTU M Te KoJoccalbHble TPYAHO-
CTM, C KOTOPBIMHU TPEICTOMT BCTPETUTHCH.

ByneMm ke HamesTbcs, 4TO 3Ta MeuTa KOTAa-HUOYAb CTaHEeT pPeajbHOCTHIO.
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IMpunoxenue III

Cywecmayrom au 8He3eMHble uusuauzavuu ?*)

He mpuxoauTcst moKa3biBaTh TO JABHO M3BECTHOE OOCTOSITEIbCTBO, YTO Hayka He
MOXET MOJYYHMTh HOCTATOYHO IMOJHOE MpelacTaBieHue 00 M3ydyaeMOM OObBeKTe, €ClIM OH
M3BECTEH B OMHOM-EAMHCTBEHHOM 3K3eMIUIsipe. M3ydyeHue MPUpPOABI BCerna HauMHAeTCs
¢ kimaccudukanuu, cucteMatuku. IlpuBedy nBa mpumepa.

B HacTosiiiee BpeMsi, HECMOTPSI Ha OTPOMHBIE YCIEXW HAyKHM B UCCIIEIOBAHUM TIAHET
(Tipexme BCero — MpsSIMbIMM MeTogaMu KOocMOHaBTUKHM) M CoJHIA, BOMPOC O MPOMCXO-
kneHun Harreii CoJIHEYHOW CHCTeMbl BeChbMa Jaliek OT SICHOCTM. HampoTuB, mpoucxo-
KIEHWE W 3BOJIOLMS 3Be3l, HECPaBHEHHO 0oJjiee YOaJIeHHBIX M MOTOMY HEIOCTYIMHBIX WC-
CIeIOBAHUSAM TPSIMBIMM METOHAMM, CTalld M3BECTHBI JOCTATOYHO Xopoimo. B  aToii
o0JlacTi 3HAHUS YCIIEXW MPOCTO MOpaXxaloT BooOpaxkeHue. B dyeM MpuyMHa Takoil mapa-
JIOKcanbHOU cuTyanuu? OHa oOYeBMAHA: IUTaHETHAsT CHCTeMa HaM Il0Ka W3BecTHa
B OIHOM 3K3eMILTApE, MEXIY TeM KaK acTPOHOMBI C MOMOIIbI0 MOIIHBIX WHCTPYMEH-
TaJbHBIX CPEACTB yX€ JaBHO HaOIIOJAIOT TUTaHTCKOE KOJIMYECTBO 3Be3M, HAXOMSIIMXCS
Ha pa3HBIX CTagUSIX SBOJIOLUMN**).

CoBepllIeHHO HEeSICEH U MOJIHOCTBIO 3aIyTaH BOMPOC O MPOMCXOXAECHUU KMU3HU Ha 3e-
mite. Jeo MOXOMUT A0 TOro, 4TO OAWH W3 Benyliux 6uosioroB coBpemeHHoctH ®. Kpuk
CPaBHUTENbHO HEJaBHO IMbITAJCS BO3POAUTh BapUAHT CTAPMHHOM TMIIOTE3bl MAHCTIEPMHUU
(KOpHU KOTOPOi#l BOCXOIST ellle K YYSCHUIO OTLOB LIEPKBM O «3apOAbIIIaX XH3HU»). He-
MPUEMJIEMOCTh TUITOTE3bl MAHCIIEPMUM BUIHA XOTsI ObI U3 TOTO, YTO XXU3Hb €CTh KaTero-
pUs MCTOpUYecKasi, a OTHIOAb He BeuHasi, Kak cuutan C. AppeHuyc. Ee He MoOrio GBHITh
Ha paHHMX 3Talax 3BOMIOLMKU BceleHHOl, Korma He CyIIecTBOBAJIO HU 3Be3[, HU rajak-
THK, HH JaXe TSXEIbIX 2JIeMeHTOB. [103TOMY He yiTH OT OTBEeTa Ha BOMPOC: KakK Xe XKH-
BOE TTPOU3OIILIO OT HexXuBoro? Heerno mjisi 3TOro Mckath BMECTO MEPBOOBLITHON 3emin
KaKhe-TO APYrue KOCMHUYECKHe OOBEKThl C COBEPIIEHHO HESICHBIMU DU3UYECKUMU YCIIO-
BusiMu. CToJib IJIaYeBHOE COCTOSIHHME 3TOM MPOOJIEeMbl OOBSCHSAETCS T€M IMPOCTHIM 00-
CTOSITEJILCTBOM, YTO IPYrux (opM XU3HM BO BceneHHON (Kpome 3eMHOI) Mbl He 3HAeM.
IToaTOMY BO3HMKAET BaxKHBIA BOMPOC O paclpoOCTpaHEeHHOCTH XU3HU Bo BcenenHoit. He
cllemyeT, OQHAKO, BIMaaaTh B YePHBIN MeccMMM3M. MbI, aCTPOHOMBI, BO3jiaraeM GOJIbIIHE
HaJeXIbl Ha OPOUTABHBIN ONMTHYECKHUI TEJIECKOMN ¢ AMaMeTpoM 3epKajia 2,4 M, KOTODPbIi
HayHeT paboTaTh 4yepe3 roa. EcTh OCHOBaHMS MojaraTh, 4TO C €ro0 MOMOIIbIO YyAACTCS
00HapyXuTh Oamkaimue K CoJHIy TUIaHeTHBIe cucTeMbl. YTo KacaeTcss BHE3EMHOM KU3-
HH, TO €CTh HaJeXaa OOHAPYXHUTh ee MO TeM MpeoOpa3oBaHUSAM, KOTOpble OHa B TpOLEC-
ce CBOEi DBOMIOIMU OCYIIECTBISIET B aTMOC(hepaX MaTepUHCKHUX TIaHeT (BCIOMHHMM IpO-
HCXOXIEHNEe KUCIopoda B 3eMHOIl aTtMocdepe).

A ToOKa Mbl MOXEM TOJIbKO CTPOMTH 0ojiee MJIM MeHee OOOCHOBAHHBIE THITOTE3bI
O PacrpoCTPaHEHHOCTH XW3HU BO BcelleHHOM M BO3MOXHBIX MyTSAX ee pa3BuTus. Ilpu
9TOM ClieAyeT OMMpPaThcsi Ha OFPOMHOE KOJWYecTBO (DakToOB, yKe M3BECTHBIX HaM O Bce-
JIEHHOM, W, KOHEYHO, Ha 6MOGMU3UKY, OMOXUMUIO, TEHETUKY U DBOJIOLIMOHHYIO GHMOJIOTHIO.
Tak Kak MaTepualbHbIMU HOCUTEISIMU XU3HU SIBJISIOTCSI CJOXHBIE W CBEPXCIOXHBIE MO-
JIEKYJIbI, B CTPYKTYPE KOTOPBIX PELIAIOIIYI0 POJIb UIPAIOT TSIKeJble 3JIEMEHTHI ***), TO BO3-
HUKHOBEHME XU3HU BO BcelleHHOM clienyeT OTHECTH K 3I0Xe, KOTJAa XUMHMYECKHil cocTaB
3HAYUTEJLHOTO KOJMYECTBa 3Be3l (HO, pa3ymMeeTcsi, He BceX) ObLT yXe OJIM30K K COBpe-

*) Mocnenuss crathsa U. C. IlknoBckoro mo mpo6neMe BHE3eMHBIX IUBUIU3AIMIA («3eMIs U
Bcenennasi», No 3, 1985) Obina HammcaHa Ha OCHOBE JMOKJIaaa Ha BCceMMPHOM TIeoJIOrMYeCKOM
KOHrpecce B MockBe M BbIIIJIa B CBET TOC/IE KOHUMHBI aBTOPA.

*¥) HemaBHue HAOMIONEHMS Ha ClelUAIU3MpPoBaHHOM ciyTHHKe IRAS, ocHarmeHHOM uHbpa-
KPaCHBIMU TeJNeCKOTaMK, TpUBEIM K OOHApyXeHHUI BOKPYr Berm um HEKOTOpBIX IPYrux OJM3KHMX
3BE3[ MBUIEBBIX TMCKOB WM KOJell, BO3MOXHO, SIBISIONIMXCS paHHel (a3oii oOpasoBaHus Ta-
HeTHBIX cucTeM. TakuM o00pa3oMm, 3Ta BaxHeiilias TmpoOieMa CIBMHYJAaCh C MEPTBO,iil TOYKH.

*¥¥) DJIeMEHTBI, aTOMbI KOTOPBIX TsDKelee IesIvsl.
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MeHHoMy. ['pybast oueHKa naet 3HauYeHUE MapaMmeTpa KpacHOTO CMEILEHUs sl 3TOi 3MOo-
XW z, &~ 4—5, orkyzna TornauHuii Bospact Beemennoit T = T,(1 + zé1,'? =~ 107 rae
T, x 16 mupa ner — Haubosnee BepoOSTHOE 3HAUCHME COBPEMEHHOro Bo3pacTa BceneH-
Hoil. MoxHb monarate, 4To C Tex Mop OJaronpusTHBIE YCAOBUS AJIS BO3HUKHOBEHUS
>KU3HU BpeMsl OT BpeMEeHU BO3HUKAaIM B pa3HbIX rajiakTukax. B Hameit ConHeuHolt cucre-
Me, Ha OHOW M3 ee IJaHeT — 3emiie, TaKue YCIOBUS MOSIBUJIKMCH JOBOJBHO CKOPO MOCie
ee obpaszoBaHus 4,6 mupa. net Hazan*). He ciaemyer mpu 3ToM 3a0bIBaTh, YTO caM IIpO-
ecc oopazoBaHuss CoOJTHEYHOW CUCTEMbl ObUI PACTSIHYT Ha MOOpPYI0 COTHIO MWIUJIMOHOB
net. Tak kak mpoiiecc 00pa3oBaHus 3Be3[ M IJIAHETHBIX cUCTeM UAET Bo BceneHHoO# He-
MPEPBIBHO, MOXHO YTBEPXAaTh, YTO OTAEJbHBIE OYaTd XKM3HU B Hell MOTYT UMEThb BO3-
pact (a ciaenoBaTesibHO, U BpeMs JJisl CBOEW 3BOJIOLMU) MPUMEPHO OT 15 mupa 1o He-
MHOTUX COTE€H MWJUIMOHOB JieT. ClieoBaTeNbHO, Hallla 3eMHas XW3Hb TMPUHAIJIEXKUT
K YUCTY JAOBOJIBHO IPEBHUX.

Mpl, omHaKo, B HacTosIlee BpeMsl PEIIUTEJbHO HUYEro HE MOXeM CKa3aTbh O Be-
POSTHOCTM BO3HMKHOBEHUS XXU3HU Ha KaKoi-HUOYIb Mosonoi rinaHete. [Ipumep, Hatei
CoJiHEeYHOU cucTeMbl, B KOTOPOil MMeeTcs TOJIbKO OfiHa oOuTaemas TulaHeTa — 3eMiis,
HarJIsiIHO IEMOHCTPUPYET, YTO XXU3Hb BOZHUKAET NajleKo He Ha Kaxaoii ruiaHere. Ceituac
HeJb3sl UCKJIIOUUTh YTBEPXKIEHUE, YTO N0Js OOMTaeMBbIX IJIAHET MOXET ObIThb Heompese-
JneHHo Mmasoil. M moka Mbl He oTKpoeM 3a mnpenenamu COJHEYHOM CUCTEMBI IMJIaHET, aT-
Mocdepbl KOTOPBIX TpeoOpa3oBaHbl XU3HbIO, OIIYTUMOTO MPOJABUXEHUS B peUIeHUU
9TOI yBlieKaTeJNbHONU MPOOJEeMbl, MO-BUAUMOMY, HE OyIeT.

K pemenuto 3Toit mpoGieMbl, Ka3ajuoch Obl, MOXHO MOIONUTHA C OUOXMMUYECKOU CTO-
POHBI, 9KCMEPUMEHTAIbHO CUHTE3MPOBAB TpOCTEiilliee XMBOE BEIIECTBO «B MPOOUPKE».
Bpsa nu, Brpoyem, MOMOOHBINA 3KCMEPUMEHT PELIUT BOMPOC O MeXaHU3Me BO3HUKHOBE-
HMS KU3HU Ha MepBOOBITHON 3emsie, MO0 Mbl CIMIIKOM IJIOXO, BEChbMa «0OOLIO» TMpencTa-
BJIsseM ceOe TOCIoICTBOBABIIME Ha Hell ¢pu3nyeckue u xumuueckue yciosus. Crnenuduka
Mpo0JeMbl XXU3HU BO BceneHHON cOCTOUT B TOM, 4TO 3Ta npobjemMa O4YeHb YeTKO U SICHO
MOXeT ObITh C(hOPMYyTMPOBaHA, HO HE MOXET B 0003pUMBI TPOMEXKYTOK BpeMEHU OBITh pe-
1IEHA HAYYHBIMU, T. €. TIPEXIEe BCEro — 3KCMEPUMEHTAIbHBIM U HAOJI0JaTeIbHBIM, METO-
Jamu. B 3TOM OTHOLIEHWM OHAa 3HAYUTENbHO TPYIHEE, YeM TaKUe OCTpble MPOOJEMBI CO-
BpeMeHHOW (GU3UKHU, KaK, HampuMep, BOMPOC O KOHEYHOW Macce MOKOs HEeUTpUHO,
CIIOHTAHHOM pacriajie MPOTOHOB, BenrkoM o0beAMHEHUM B3aMMOEMCTBUI U Jaxe BOMPOC
O JPYTUX BCEJIEHHbIX.

Ocob0 cTOUT BOMIPOC O pa3yMHOU XM3HM 3a mpeneiamu 3emuu. U3nuinHe momuep-
KWBaTh, UTO C JaBHUX BPEMEH OH BOJIHYET Y€JIOBEYECTBO OOJIbIlIE BCETO, BO BCSKOM CIly-
yae, OOJbIlle, YeM BOIIPOC O <«IIPOCTOi», Hepa3yMHON Xu3HM Bo BcemeHnoii. Yrto xe
MOXHO cKa3aTbh 1o 3tomy noBoay? KoHeuHo, ecnum Bo BceneHHO# crocoOHBI CyllecTBO-
BaTh OT/AEJNbHbIE OYaru XW3HU, TO MOUYeMy Obl U He ObITb oyaraM pa3yMHON XU3HU?
DBOJIOLMUS XU3HU OT TPOCTEUINUX (OpM K CaMbIM CIOXHBIM — OYEHb JJIUTEJIbHBINI
U BecbMa CJIOXHBIN mpoiecc. OCHOBHBIE ABUXYILME CUJIBI 3TOT0 Tpolecca — NapBUHOB-
CKUIl ecTEeCTBEHHbI OTOOp M MyTauuu. MOXHO TojaraTb, 4TO 3TO CIPaBEMIUBO HE
TOJIBKO JJIS1 3eMHOM, HO U 7T BHE3EMHOM XU3HU, MO0 pecypchl MUTaAaHUS U o0ecTrieueHust
KU3HENESITeIbHOCTU OPraHU3MOB, Te Obl OHM HU PpPa3BUBAIUCH, BCErna OTPAHUYEHHI.
B npotiecce 3BomoLMM MO MPUYKMHE CYpOBON HEOOXOAMMOCTH BO3HMKAIW T€ WU WHbBIE
BaXHeENIIMe, 3a4acTYl0 OYEHb CJIOXHbBIE <«U300peTeHUs», 00ecreunBaBIlIMe BbIXUBAHUE
BUIIOB XUBBIX cylecTB. K uncny Takux «u300peTeHuii» CieayeT OTHECTH, Harnpumep, ¢o-
TOCUHTE3, «KaMepHOe» 3peHMe U MHOroe ipyroe. Mbl MOXeM paccMaTpuBaTh pa3yM Kak
OIHO U3 TMONOOHBIX «M300peTeHuit». Kak m apyrue «u3odpereHusi», BO3HUKIIME B XOle
9BOJIIOIIMOHHOTO TIpollecca, OH JaeT COOTBETCTBYIOIIEMY BHUAY CHavaja HeOoJbline,
a MOTOM BCe BO3pacTalolllie TMpeumyllecTBa B 00pb0Oe 3a CylIeCTBOBaHUE.

*) TpoBeicHHbIC HEIABHO HEMELKUM reoxuMukoM IIIMIT0BCKMM HMCCIeIOBaHUS M30TOMHOTO
otHowenus "C/°C 1ns ApeBHUX TMOPOJ A0KA3aMM, 4TO XM3Hb Ha 3eMie BO3HMKIA MO KpaiiHeil
Mepe 3,8 mupm jer Haszam, T. €. He Io3xe, yeM cmycts 0,8 Miapm et mocie ee 00Opa3oBaHUS.
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OTnuuuTeNbHas 0COOEHHOCTh pa3dyMa — HeOoOBbIYailHO KOpOTKasi BpeMeHHas IlKaja
ero passutusi. ¥ Buma Homo Sapiens 3Ta mikama ucyucisiiach BHavajle COTHSIMU W Jie-
cATKaMU Thicay JieT. OmHAKO ¢ HACTYIUIEHUEM TEXHOJIOTMYECKON 3pbl TeMI DPa3BUTHUS Ka-
TacTpoUUeCcKu ycKopwiacs. Bua, HameleHHbId pa3symMoM, BBIXOAUT U3 pPaBHOBECHUS
¢ buocdepoii m BcTymaeT B a3y B3pbIBHOM 3KcmaHcuu. Ha 3Toif dase pa3BUTHS pasyM
rnepecTaeT ObITh OAHUM M3 CPENCTB, OOECTIEYMBAIOIIX BbKUBaHUEe Buaa. OH CTAHOBUTCS
MOTYYHUM CaMOCTOSATEIbHBIM (haKTOPOM. DTO XOpOUIO 3aMETHO Ha TMpUMeEpe 3BOJIOLUU
yenoBeyecTBa. Benmb misi obecriedeHusi cyiiecTBoBaHUs Bupa Homo Sapiens Obiio Obl
BITOJTHE JOCTAaTOYHO MO3ra HeaHaepTaiblia. PazymMHOMY BHIy CTAHOBUTCSI «TE€CHO» Ha
MaTepuHCKON TaHeTe. HaumHaeTcs sKCMaHCUS B KOCMOC C TOCJENYIONIMM €ro mnpeoopa-
30BaHUEM. DTOT Mpolecc AKCMAaHCUM MOXeT ObITh YnomoOsieH yaapHoii BoiHe. B chepy
NEeSITeIbHOCTA Pa3yMHOTO BHUIIA BOBJIEKAIOTCS BCe Oojiee 3HAUMTEJIbHBIE PECYpChl Bellle-
cTBa M dHepruu. BrosHe HajgexHble, HAYYHO OOOCHOBAHHbBIE OIIEHKW MOKA3bIBAIOT, YTO
B NMPUHLMIIE AJs OBJaAeHUS MaTepUaJTbHBIMU W DHEPTeTUYECKUMM pecypcamMy MaTepUH-
CKOI TJIAaHETHOM CHMCTEMbl JOCTATOYHO KaKOW-HUOyAb ThICSA4YM JjeT. Ecam, Hampumep, HbI-
HENIHsAsS CKOPOCTh MepepaboTKU 3Heprum mpumepHo 10° apr/c, To yepe3 ThICSAYENETHE
OHa MOXET JAOCTUTHYTH mopsiika 10” apr/c mpu pacceneHuu uyenobedyecTBa Bo Beeit Con-
HEYHOI CcHUCTeMe, KOTOpYI0 pa3yMHBIE CYIIECTBAa CITIOCOOHBI MpeoOpa3oBaTh B MCKYCCTBEH-
Hylo Ouochepy C pecypcamu, B MUJUIMApIbl pa3 OOJBIIMMM, YeM €CTECTBEHHBIC, «MaTe-
puHcKHe». OTHOBPEMEHHO BBICOYAMINIET0 YPOBHS JOCTUTHET MCKYCCTBEHHBIN pa3yM, KO-
TOPBIN, B CYIIHOCTH, YX€ HEJIb3sl OydeT OTAENUTh OT HOCHUTENEH «ECTECTBEHHOIO» pas-
yma. Ha takoit myTh pa3BuTHsi MHOTrO JieT Ha3aa ykasan K. 3. [luonkoBckuii, a B Henas-
Hee Bpems — @. JlalicoH.

Ho atuMm mporpecc (ecam 3To0 MOXHO Ha3BaTh mporpeccoM) He orpaHuuutcsa. C He-
U30€XHOCThIO «yIapHas» BOJHA pa3yMa HAUYHET PacIpOCTpaHAThCS Ha BClo [amakTuky,
Ha 4to BmepBble obpatmn BHuMManue H. C. Kappmames. [Ins oBlamgeHUs pecypcamu
3BE3MHOI CUCTEMBI W TOJHOTO €€ MpeoOpa3oBaHUsI, MO CaMbIM KOHCEPBATUBHBIM OLIEH-
KaM, MOTpedyeTcsl TOJBbKO HECKOJbKO MWJIJIMOHOB JIeT. DTOT CPOK COBEPIIEHHO HUYTO-
XeH Mo cpaBHeHUIO ¢ 10—15-mMuinapaoneTHeir ucropueit 3oonuu [anakTuku wiau
naxe ¢ 200-MUJTMOHOJIETHUM IIEPUOIOM €€ BpalleHUs!

MoxeT moka3atbcsi, YTO peuyb UJAET HE O HAyYHOU mpobiemMe, a 0 KaKoM-TO ¢haHTa-
CTUYECKOM KOMHUKCE Ha MOJHYIO €Ille HeNTaBHO KOCMUYECKYI0 TeMy. YBBI, 3TO HE Tak.
Peub umer o peanbHOM aHalM3e MNEPCIEKTUB PA3BUTUS YeEJOBEUECTBA Ha JOCTATOUHO
nonruit cpok. OTcroma cienyeT, 4To rnpobieMa BHE3eMHBIX LIMBUIIM3AIM — MpobjeMa He
TOJIBKO aCTPOHOMUYECKAsi, TEXHUYECKasi U OMOJoruyeckasi, Ho M COIMOJIOrnYecKasi, Bep-
Hee, dyTypojornyeckas. Mbl MMeeM JAeJNO0 CO CIOXHeHIeid KOMIUIEKCHOW MpoObaeMoii.

MOXHO, KOHEYHO, MPEAIOJOXUTb, UTO Pa3yMHBbIE CYIIECTBA, MOHSIB TMOEIbHOCTb
HEOrpaHUYEHHON 3KCMAHCUU, CTAJIM Ha MYTh XKECTKOTO OTpAaHUUYEHUS C TpeKpallieHUuEeM
KOJIMYECTBEHHOI0 pOCTa OCHOBHBIX MMOKa3aTejeil cBouX LuBUIM3aluil. Bpsn au, omHako,
JNOMyCTUMO CYWUTATh TaKyl0 CTPATeTMIO Pa3BUTUs OAWHAKOBOW s BCEX LIMBUJIM3AIUIA.
Dro HepeambHo. Kpome TOro, pa3BUTHE «TOJBKO BIJYyOb» CKOpee BCETO0 — MIIIIO3MSI.

Heus0exeH BbIBOA, YTO XOTS OBl Majas 4acTb BO3HMKIIMX BO BceleHHOI, B 4acTHO-
ctu B NajnakTuke, UMBUIM3ALUI JOJXKHA CTaTh HA MyTh HEOTpaHWYEHHOU 3KcmaHcuu. Ho
B TAaKOM cJy4ae Mbl HaOmomagu Obl KOCMWYECKHE MPOSIBIEHUS] Pa3yMHOU XW3HHU, T. €,
CBOETO poja «KOCMMYeCcKMe uyaeca». M 3mech Mbl MOAXOAMM K OCHOBHOMY MYHKTY: He-
CMOTpPSI Ha HEMMOBEPHO BO3pOCIIYI0 3(D(GEKTUBHOCTh HAIIMX TEJECKOIOB U IPUEMHHKOB
pagvalu BO BCEM AMama3oHe 2JIEKTPOMArHUTHBIX BOJIH, HUKAKUX «KOCMUUYECKUX UYYOEC»
00HApYXWUThb HE ymajaoch. A Belb COBpPEMEHHas acTpPOHOMHsS CTaja BceBOTHOBOi! He
BUIHO Ha HeOe HMKaKuX «cdep JlaiicoHa», He CIBIIIHO IO3BIBHBIX HAIIUX IPeIIoa-
TaeMbIX «OpaTheB MO pasymy», He HAOMIOAAIOTCA CJelbl KOCMUYECKOW CTPOUTENIbHOU
NesITeIBHOCTU, HUKTO, HUKOTIA He TMocellal Hally cTapyliky 3emiio (a, Ka3aioch Obl,—
JIOJKHBI, YK OYeHb CUMITaTUYHAasA U KoMdoprabenbHas miaHeTa!). M 310 mipy orpoMHOM
KEJAHUM 3eMJISSH BCTPETUTHCS ¢ YIOMSIHYTBIMU OpaTbsIMU, OTpPaK€HUEM 4Yero sBJsIeTCS
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MaccoBblii Tcuxo3 ¢ «Heomo3HanHbiMU Jletatomumu O6bekTamMu». Monuut BceeneHHas,
He oOHapyXuBas Jaxe MPU3HAKOB pa3yMHON XM3HM. A Mmorja Obl! Beab HOMXKHBI Xe
ObITh, HAlpuUMep, y CBEPXUMBWIM3ALUMUA MOILHbIE paguoMasiku. MOoXHO yTBepXaaTh, OM-
HaKoO, YTO B cocegHeil rajaktuke M 31, HacuuThHIBaIOIEld HECKOJbKO COT MUJJIMAPAOB
3B€3/l, HUYEro MoJoOHOro HeT.

«MonuyaHue» KocMoca IpeacTaBisieT co00i BaXHeEWINWiA HaydyHblii (akT. OH TpebyeT
00BSICHEHU S, TaK KaK HaXOAUTCS B OYEBUIHOM MPOTUBOPEYMU C KOHIIENIIUENH HEOTpaHU-
YEeHHO pPa3BUBAIOUIMXCS MOTYYMX cBepxuuBuUau3auuii. Takum obpa3om, mpobiema «BHe-
3eMHBIX LMBUJIM3ALMI» OKa3ajach KakK Obl «IepeBepHYToli». IlpeacTaBasiioch, YTO MbI
MMeeM JIeJIo C 3aauyeil 0 «IIOMCKe UTOJIKU B cTOre ceHa». B melCTBUTENbHOCTH N0 CBO-
IUTCS K 3agadye O «lujae B Melike». CamMoe MpoCToe, MOXHO cKa3aTh, TPUBUAJIbHOE
00bsicHEHME (heHOMeHa «MoJvaleil BceqeHHO»: cBEpXBBICOKOPA3BUTHIX BHE3EMHbIX 1IU-
BUJIM3AMI B Oauxkamux okpecTHOCTsIX bosabiioit BeenenHoii (Hampumep, B MecTHOM
CUCTeMe TajlaKTMK) MpocTo HeT. Jlaxke Npu IMIMPOKOWM pacrnpoCTpaHEHHOCTH (HeHOMeHa
XU3HU BO BceneHHoill 3T0 BMojHe BO3MOXHO. HyYXHO TONBKO chenaTh €CTeCTBEHHOE
NpPEeANoa0XeHWE, YTO B MPOLECCe IBOJIOLUU XKU3HU UCKOMbIE CBEPXLMBUIM3ALUU JTUOO
HE peaju3yloTCsl COBCeM, JUOO B CUJIy BHYTPEHHUX MPUYUH CBOEro pa3BUTUS (HANPUMED,
Hen30eXHOro pa3pylleHUs MOpOAUBINEld HX Ouochepbl) MMEIOT OYEHb Majoe BpeMs
CYyILIIECTBOBaHUSI.

Ecnu mMbl mpunepxuBaeMcsl BIOJHE €IMHCTBEHHOIO B3IJIsiga, YTO Pa3yM €CTb OTHO
U3 «1U300peTeHuit» 3BOJIOIMOHHOTO TMpoliecca, TO He cieayeT 3abbiBaTh, YTO HE BCE
«1300peTeHusl» B KOHEYHOM CYeTe SIBJISIIOTCS IMOJE3HBIMU 17151 AaHHoro Buaa. Ilpupona
cjena, OHa JeMCTBYET «OIIyNblO», METOAOM «IIpo0 M omubok». M BOT oKa3biBaeTcs, 4TO
OrpoMHas 4acTh «M300peTeHUi» He HYXXHa U Jaxe BpeaHa IJs MpolBeTaHMsl Buaa. Tak
BO3HUKAIOT «TYIMMKOBbIE BETBU» Ha CTBOJE AepeBa 3Botounu. KonnmyecTBo Takux BeTBei
HerMMOBepHO BejukKo. [lo cylecTBy, MCTOpPUs 3BOJIOUMM XHU3HUM Ha 3emjie — 3TO KJai-
Ouile BUIOB. XapakKTEPHbIM IIPU3HAKOM SBOJIOLMOHHOIO TYyNMKa Yy HEKOTOPOro BHIA
CIIYXUT rUInepTpodust KaKoi-Hubynb GYHKIIMK, TPUBOISIILAS K MTPOTPECCUBHO PACTYLIEMY
HapyllIeHUI0 TapMOHHUU. BCIOMHMM 4YyZOBMIIHO TUNEpPTpOoGUpPOBAHHbIE CPEACTBA 3a-
IIMTHl M HamaaeHus (pora, MaHUMUPU U Mp.) Y penTwIuil Me3o030s. WMinu, Hampumep, He-
NpaBAONOA00HO pa3BUThIe KJIBIKM cabjie3ydooro turpa. M HeBOJIbHO HampalllMBaeTcsl aHa-
JIOTUSI: a He SBJSIOTCS JU COBPEMEHHbIE TUMEepPTPOdUPOBAHHBIE B BbICIIEH CTENEHU
NPOTUBOPEUYUBBIE «IIPUMEHEHUsI» pasyma y Bunma Homo Sapiens ykazaHueMm Ha Ipsayliui
9BOJIIOMOHHBIM TYMUK 3TOro Buma? JIpyruMu clioBaMM, HeE SIBJASETCS JU caMOyOUICTBEH-
Hasl JesITeJbHOCTh YeJOBeYeCTBa (UyJOBUIIHOE HAKOIUIEHWE SIIEPHOTO OpYyXUs, YHUYTO-
JXE€HUEe OKpyXalollleil cpelbl) TaKoil ke rumnepTpodueid ero pa3BuTUs, Kak pora W IaH-
Mpb KaKOTo-HUOYOb TpullepaTonca WJIM KJbIKM cabine3dyboro turpa? Hakoneu, He
SIBJASIETCS JIU TYIMK BO3MOXHBIM (pMHAIOM 3BOJIOUMU pa3yMHBIX BUIOB BO BceneHHON,
YTO €CTECTBEHHO OOBSCHMJIO Obl ee MojyaHue?

CTaB Ha TOYKY 3pEHMSI, YTO pa3yM — 3TO TOJbKO OJHO U3 OECUMCIEHHBIX «U300peTe-
HUM» 3BOJIIOLIMOHHOTO Mpollecca, 1a K TOMY Xe He MCKJII0YeHO, MPUBOAsILee BUI, Harpa-
XIEHHBIM UM, K DBOJIIOIIMOHHOMY TYMUKY, Mbl, BO-TIEPBbIX, Jy4ylle MOAMEM MECTO 4Yeo-
BeKa BO BceleHHOIl U, BO-BTOPBIX, OOBSICHUM, IIOYEMYy HE HaOJIOJAlOTCd KOCMUYECKUe
yyngeca. A 3TO COBCEM He MaJo...

AJNbTepHATHBOW HAOPOCAHHOW BBIIIE OTHIOAb HE «ONTUMUCTUYECKON» KOHIIEMUUU
BBICTYIIaeT MAesI, YTO pa3yM €cTb IMPOSIBJEHUWE HEKOero BHeMaTepualbHOIO, TPaHCIEH-
JEHTHOTO Hayaja. DTo — cTapasli uaes 0ora u OOXECTBEHHOW MPUPOIbI YEJOBEUYECKOTO
pasyma. lanekum (M He Bceraa AajleKuM) OT HayKM WHAMBUIAM 3Ta KOHUEMIMS IpeacTa-
BJIsIETCSI Kyjaa Oojiee ONTUMUCTMYECKOU M Jaxe HpaBCTBeHHOM. TpynHo, oiHako, B Halle
BpeMs CTOSITh Ha MO3ULIMK, HUYETO OOILEro ¢ Haykoil He MMmerolleil. 3abBeHue TOro OCHO-
BoMnoJiaratoiiero ¢akra, 4To Mbl — 4aCThb OOBEKTHMBHO CYIIECTBYIOIIETo, MO3HABa€MOIO
MaTepuaJbHOIrO MMpa, HUKOMY HHUYEro XOpOIIero He CYJMT, Jaxe eclid M CO3daeT
JKEONTUMUCTUYECKUE UITIO3UH.
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—_———— 179- H3HKO-MaTeMaTHYeCKON MuTepaTypsl
053 (02)-76 usfatenbcTBa «Hayka», 1976 r., C H3MEHeRHAMA

1.

I1peducaosue
K 4emeepmony u30aruro

Yerpeproe u3jaHue Xuuru «Bcesnenuas,
JKHU3Hb, pasym» OTJuHYaercsd JoGaBjieHHEM
HEKOTOPHIX HOBBIX BaXKHBIX pe3yJ/bTaTOB,
ocobenHo B 00/1acTH MCCJeOBAHHS IIJIAaHET
CosiHeYHOH CHUCTEMBI C MOMOMLIbI0 aBTOMaTHYe-
CKHX MEXIJIAHETHHX cTaHuu#. I Bepaxaio
CBOI0O OCOGEHHYI0 MPH3HATEJbHOCTh HPOd.
B. M. Mopo3y 3a LeHHYIO NMOMOIlb.

Il peducrosue K mpemoemy u30aHUIO

Co BpeMeHH BHIXOJa B CBET BTOPOrO H3JaHus
9TOH KHHIH [OPOILIO HOYTH BOCEMb JeT. 3a 3TO0
BpeMsi ObLTH JIOCTHTHYTHL OTPOMHBIE YCIIEXH B HC-
CNEeIOBAHUH H OCBOEHHMH O/IMIKHEro KOCMHYECKOTO
npoctpanctBa. [loxanyid, naubosiee BIeYaTJIsAIO-
IHMH JOCTHXEHUSIMH ObLIM ycrelHass pabora co-
BETCKHX aBTOMAaTHUeCKHX amnmnapatoB Ha Jlyne H
BHICAJlKa aMEPHKAHCKUX KOCMOHABTOB Ha ee IIO-
BepxHoCcTH. B oOnactu (yHIaMeHTanbHBIX acTpo-
HOMHYECKHX HCC/IENOBAHMII MHHYBIIHE TOJbl O3HAa-
MEHOBAJIHCh MO KpaiHeil Mepe ABYMS OTKPBLITHSMI
OTPOMHOH Ba*KHOCTU. Peub HzieT 006 OTKPBITHH KOC-
MOJIOTHYECKOrO PEeJTMKTOBOTO U3JyYEHHUsI, TO3BOJIUB-
IIEeM «3aIvisiHyTb» B JajleKoe NpOLLIoe Halled 3BO-
JIonHoHMpYIowell BcenenHoii, U 006 OTKPHITHH
«IyJIbCapOB», OKa3aBIUHXCA HEHTPOHHBIMH 3BE€3-
JAaMH. STH BBIIAIOLIMECS] OTKPHITHSI C/IEI0BAJNO OT-
Pasuth B Hamed KHHre, YTOo H OBLIO CJeJaHo.

-



ActpoHomus 00OraTH/Iach W APYTHMH OTKPBITHSIMH
60/1bILIOK BaKHOCTH — Harnpumep, ObLIH OGHapy
JKeHbl KOCMHYECKHe Mas3epbl OIDOMHOH MOUIHOCTH
N0-BUHMOMY, CBfI3aHHBIE C INpoleccaMH 0Gpaso-
BaHHA 3Be3 U muaHer U3 Aup y3HOH Mex3Besjir
HOH cpejbl.

Kopoue roeopsi, Heo6X0AMMO OBLIO TNPHBECTH
3Ty KHHUTY B COOTBETCTBHE C HOBEHLUIMMHW NOCTHIKE-
HHSIMH HayKH B 3TOH 00/1aCTH.

Ocennio 1971 r. na Bropakancko#t oGcepBaro-
puun Axkanemun Hayk Apmsanckoir CCP  cocros-
Jlach TiepBasi COBMECTHAsl COBETCKO-aMepPHKaHCKas
KoH(epeHIHsl no npobieMe CB3H C BHE3EMHBIMH
uuBuAH3auaMH. Tak Kak 31a npobsaema 11 Hallei
KHHTH SIBJISIETCS IeHTPa/bHOH, HE0O6XOIHMO ObLIO
OTPa3uTh OCHOBHEIE pe3yJbTaThl 3TOH KOH(epeH-
. [To BO3MOXKHOCTH, MBI 3TO NOMBITAIUCE C/E/1ATh.

ABrop 3TOfi KHUTH moJjaraer, 4yto oHa Oyzer
TI0JIe3HO! BCeM JIOOWTENISIM acTPOHOMHH, a TaKxkKe
IIKOJIbHUKAM CTapUIHX KJaccoB, TJleé H3yuyaercs
aCTPOHOMHS, H CTYJEHTaM TNeJBY30B H YHHBEDPCH-
TETOB, HE CHeNHaJH3HpYIomUuMcs B 06JacTH acTpo-
HOMHH. Bo BCAKOM ciyyae B KHHIe COZEPIKHTCH
TIONEITKA B JIOCTYIIHOH H B TO K€ BpeMs JOCTaToY-
HO Cepbe3sHOH M (XOYeTcsl BepHTb) He OYeHb CKy4-
HOH QopMe paccKasaTb O COBPEMEHHOM COCTOSIHHH
acTpoHOoMHH U 0 Mecre YesioBeka Bo Bcenennoii.

ABTOp BBHIpaXkaeT CBOIO I/1YGOKYIO NMpH3HATE/b-
nocte H. C. Kappamery, B. W. Mopo3sy
JI. M. Myxuny 3a nomouib Nnpu INOArOTOBKE TPeTh-
€ro M3JaHHus 3TOH KHHTH.
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biopaxanckuit cumnosuym

.

Tloxanyii, Takoro cuMnosnyma eme He GrniBasio. M aeso me toapko
B TOM, YTO OH GBI BecbMa NPeACTaBUTENbHLIM (Cpeldl Y4aCTHHKOB CHMIIO-
3uyMa, HanpuMep, GhIJIO HECKOJbKO HOOesNeBCKHX JaypeaToB). Heo6biy- -
HOCTb CHMIMO3HyMa OblJ1a CBSi3aHAa C HEOOLIYHOCTHIO CaMOTO INpeaMeTra
00CYKIeHHs: CBS3b C BHE3eMHBIMH LHBHJH3AIHSMH HJH COKDAIIEHHO
«CETI» (nauanbHele OYKBBI aHIVIMHCKOro mnpensoxkenus «Communi-
cation extra-terrestrial Intelligence»). Dror cummosny™m npoucxomua
¢ 5 no 11 cenrsabpa 1971 r. Ha Bippakanckoii acTpoduanueckoi obeep-
Batopuu Akagemuu Hayk ApmsHckoit CCP. TpyaHo 6wu1o BeIGpaTh
Jiyuiree MecTo AJisl TaKoro cBoGoxHoro cobecegoBanus. Omenomisiomas
Kpacota M Besqnuue Apapara, BUAHOro NpsiMo ¢ GaJKOHOB 31aHMs, THe
MPOUCXONNJ CHMIO3HYM, KHBO HallOMHHa/Ja YYacTHHKaM CHMIO3HYMa
0 IpEeBHHX LMBHJIU3AIHAX, KOTOphIe HEKOTAa 37ech mpouseTand. Hac
OKpYy2Ka/ll BeJIMKOJeNHbIH aHcaMbiab o6cepBaTOpHH — HarJsJHOE CBHU-
JeTeJbCTBO BLIJAIOMMXCA AOCTHIKEHHH KYJbTYphl BO3POMJAEHHOTO ap-
MSIHCKOT'O Hapoja 3a MOCJeJHHe JeCATHIETHS.

[IpeBocxoxHasi OpraHH3alusi CHMIO3MyMa — 3acJyra pPyKOBOACTBA
ApwmsHckoii AkazeMHH HayK — obecreyu/ja JesoBYIO, HENPHHYKAEH-
HYI0O H JpyXecKyio atmochepy auckyccuii. Ilo cymectsy, cummosnym
6blJ1 COBETCKO-aMEPHKAHCKHH, XOTS B ero pafoTe MPHHHMAJO yyacTHe
HECKOJIbKO YYeHBIX M3 Apyrux crpaH. Ilopaxkazna mectpora HayyHBIX
CrelMaJbHOCTEl YYaCTHHKOB CHMIO3HYMa. 31ech GBLIH aCTPOHOMBHI H
(DU3UKU-TEOPETHKH, HCTODHKH H COLHOJOTH, GHOJOTH H KHOepHeTH-
KH. He GBl/I0 2KypHAJIHCTOB H BOOOIIE MpeACcTaBiTeIel NPeccyl — yyacT-
HHKH CHMIO3HyMa 3aHHMaJHCh AeJOBLIM OOCyzIeHHeM GOJBIIOro Ko-
JIMYECTBA BaKHBLIX MPoGJeM H aTMocdepa CeHcalHil H Ta3eTHOH IyMHXH
MOTJ/Ia TOJIbKO TOMemarb paGoTe CHMNO3MYMa. YUYacCTHHKOB CHMIIO3HY-
Ma 651710 0K0J10 50, H3 KOTOPHIX MPHMepHO noJsioBrHa npubeiia u3 CHIA.
Boo0iie ciefyer 3aMeTHTb, 4TO NOAOGHEIE COBETCKO-aMepHKaHCKHe COB-
MeCTHBIE HayyHBIe KOHQepeHIINH — siBJeHHe BecbMa penkoe. Hecom-
HEHHO, OHM YDPEe3BHIYANHO IOJIE3HBI AJIs PA3BHTHA HAYKH.

[TomuMo ABYX 3acelaHHii, exKeJHEBHO YYaCTHHKH CHMIO3HyMa HMe-
Ju  Goratyio BO3MOMXKHOCTh MAJ HeOQHIHANbHEIX H HepOopMajbHLIX
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Puc. 60. Ha Bruopaxanckon cumnosuyme. ©. Hadcon (cresa) w H. C. Kapoauwies.

Puc. 61. Ha Bropakanckon cumnosuyme (cnpasa Haneso: M. Munckud, 4. Tayuc,
@. Moppucor, K. Cazan u P. Kpux).
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HaYYHBIX JHUCKYCCHH, KOTOpbie CTHXHIHO BO3SHMKAa/ld 3a YalKOii Kode
H B obelleHHbIe nepeprBel. Kak 9T0 yacTo ObIBAaeT, YacTeHbKO TaKue
HMIPOBH3aluH ObLIH HE MEHee II0JI€3HbI, YeM OQHIHANbHO 3a51BIEHHEIE
JOKJIa/BL.

Ins npoGneMel, KOTOpOii mocBslleHa 3Ta KHura, paGora Biopa-
KaHCKOrO CHMIIO3MyMa HMeJa OrpPOMHOE 3HayeHHe. YYacTHHKH
CHMIIO3HyMa C CaMbIX pPAa3HBIX TOYEK 3PEHHs] OCBETHJ/IH pPasJjIHYHEIE
CTOPOHBI KOMIIJIEKCHOH MPOOJ/IEMEl BHE3EMHBIX LMBH/IN3AIHH H CHAeJa/H
NONEITKY TMOABECTH HTOTH COCTOSIHHS 9TOTO Borpoca. Kpome Toro, u ato,
N0XKanyd, camoe BaxKHOe, OBLIH HAMEUEHBl IIYTH JJIA JaJbHEHIINX HC-
c/efoBaHHUi. )KHBOH KOHTAKT MeXAY IPEJACTaBUTENSMH CTOJNb pas/uy-
HBIX HayK, OOBbEAHHEHHLIX HHTEPeCOM K Hauleil npoGisieme, OBl HCKJIO-
YHTEJIBHO I10JIe3eH.

Puc. 62. Ha Bropaxarckom cumnosuyme. I pynna ydacmruxos.

3acenaHusa CHMIO3HMyMa MPOHUCXOAMJIH B OYE€Hb KPACHBOM M yJ06-
HOM KoH(pepeHi-3aje Bropakanckoii acrpodusnyeckoil oGcepBaTOpPUH
Axanemun Hayk Apmsinckoit CCP. Ha nepsom sacejanuu ¢ HHTepec-
HEIM BBOJHBIM JOKJAJIOM BHICTYNHJI IMPEKTOpP 3TOH 00CepBaTOPHM Ipe-
sugeHT Akazemuu Hayk Apmsuckoid CCP, Bpawomuiics COBETCKHI
acrponoM akazeMuk B. A. Am6apuymsn. OH NOAUepKHY I aKTya/bHOCTD
npo6/ieMbl BHE3EMHEIX LIUBH/IN3ALUH. Y ClIeXH HAYKH YiKe ceiyac BIJIOT-
HYIO TOABENH Hac K KOHKDETHOMY aHaju3y pas/JHYHBIX CTOPOH 3TOH
npoGneMsl. B mocjenyomux 3acelaHusX TUIATENbHO aHATH3HPOBAJICA
YHCTO ACTPOHOMHYECKHH acleKT Npo6seMsl (CM. NEpPBYIO 4YacTb 3TOM
KHHrH), OCHOBHEIM PE3yJIbTaTOM JOK/aJ0B H OXKHBIEHHBIX AHCKYCCHH
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GBLIO TPU3HAHHE BHICOKOH BEPOATHOCTH (€C/AH HE JOCTOBEPHOCTH) Bbi-
BOAAa O MHOMECTBEHHOCTH IJIAHETHHIX cHcTeM B Ianakruke. Baxubiit
WHMKJ 3acelanusi OblJ MOCBsILIEH TpYyAHeHIel npobjeMe MpOHCXOMKJe-
HUS KH3HH Ha 3em/e. 31ech 0COGEHHO I0JIe3HBIM ObIJIO y4acTHE BBILAIO-
merocsi aHrJuiickoro Guosora, Jaypeara HoGeneBckoi mpemuu mpog.
®pencuca Kpuxa. Ero ocrpbie, Mo/Hble 340pOBOr0 CKeNTHIH3MA Bbi-
CTYMJICHHs] H PEIJIHKH He Pa3 OXJaK/a/li HEKOTOpPbIe H3J/IHIIHEe ropsuue
rOJIOBHL... UTO U rOBOpHTH, MpobJeMa 3Ta NPHHALJIEKHT K YHCIY TPYX-
HeAWNX, U cefiyac OHA elle OuYeHb JajeKa OT pelleHHs (CM. YacTb 2).
Becenoe oxkuBJIeHHE GBIIO HA BIIOJIHE CEPbe3HOH NUCKYCCHH O TaK Ha3bl-
BaeMoil «CYOBEKTUBHOII BEPOSTHOCTH» — BaXKHOM s Hawed mpoGie-
ma mnoHaTuu, BBegesHom K. Caranom. Tak, Hampumep, IWIYTJIHBO
o6CyKAaJCs BONPOC, KaKoBa CyObeKTHBHAs BEPOSITHOCTh TOTO, YTO YeMO-
JiaH OJHOTO M3 Y4YaCTHUKOB cuMmmnosnyMa, npod. 5. Onusepa, nponapiuii
B JIOHOHe, BCTPETHTCSl CO CBOMM X03sHHOM B Biopakawme... Camoe 3a-
GaBHOE, YTO YeMOJ{aH BCe-TaKH HAIIeJICs, H «eCCHMHUCTBI» OblIH IOCpaM-
JIeHHL... XOTeJ0Ch Obl BEPHUTh, YTO aHAJIOTHYHAs CHTYallHsi NOBTOPHTCH
H TIpH OUEHKAX KOJIHYECTBA IHBHIHM3AIMi PA3HBIX THNOB B ['amakTuke
H JlaJIeKO 32 ee MpPe/esIaMH.

K Bompocy o ciefyiomeM NPHHIMIKAJBHOH BAaXKHOCTH CKayke B
Pa3BUTHH MaTepPHH OT MPOCTOTO K CJIOXKHOMY — K NOSIBJICHHIO B pe3yJib-
Tare 3BOJMIONMH MKH3HH PasyMHBLIX CYIIECTB H, IIPEXkKJe BCEero, K BO3HHK-
HOBEHHIO $13bIKa — OPrKOMHTET CHMIIO3HYMa OTHECCA CO BCeil cepbes-
HocThiO. JIOKJIaf Ha 3Ty TeMy CJeJaJj OfHH H3 BEAYHMX aMepHKaHCKHX
anTponosioros npod. P. Jlu, KOTOpEI NPOXKHJ HECKONbKO MECALEB B
cTae cBHpensX o6e3bsiH GaGynnos. Kpome Toro, npod. Jlu ammresnbnoe
BpeMs KoueBaJ BMeCTe C MJieMeHeM GylIMEHOB. DTH NMOpaKaiomue BooG-
paXkeHHe SKCHEPHMEHTE!, TI0-BHIUMOMY, CEpPbe3HO NPOABHHYIH IPOGJie-
My BO3HHKHOBeHHsi yejoBeka Ha 3emsie. Ha sak/mouutenbHOM Gankere
npod. JIu TPHBETCTBOBAJ YYACTHHKOB CHMIO3HYMa Ha GyIIMEHCKOM
sispike! CoBepieHHO HeoObIYHbIE 3BYKH 3TOTO 513blKa B COYETAHHH C 3K-
30THYECKO# MpPUPOAOH mpekpacHoro osepa CeBaH MPOU3BEJNH CHJbHOE
BIIEYATJICHHE. ..

YacTo BOZHUMKAAM AUCKYCCHH O MYTAX PAa3BHTHUS KYJbTYpH, O BO3-
MOXKHOI{1 norepe B GyAyieM HHTepeca K MO3HAHHIO MPHPOALI H aKTHBHO-
My BO3JleficTBHIO Ha Hee («30/10TOf Bek», «BHyTpeHHsis1 [Tomnnesns» —
BaicTymuenue npod. I'. CTenta — cM. 1. 22 3T KHHUIH).

Ho, KOHEYHO, IHEHTPA/JbHBIM BOIPOCOM CHMIO3HyMa GbLIO OOCYK-
Jenue Tpobiem Mex3Be3aHOH cBaA3H. CopepKaresbHbe AOKJaAL NIPOd.
®. ipsitka, B. Osusepa, 10. H. [apuiickoro Takxe BBI3BANH OXHBJIECH-
Hule AucKyccud. OGCYKAaauCh BIOJHE KOHKDETHBIE, TEXHHYECKH pea-
JU3yeMBIe, XOTsl 3a4acTyIO U He OYeHb JelIeBble IIPOeKTH.

Jlaxke cambie' «3aKaJeHHbIe» M3 YYAaCTHHKOB CHMMO3MyMa OblLIH MO-
paxens! cvesoctbio uaeit H C. Kapaaiesa o «4epHEIX JbIpax» B CBA3H
¢ npoGaemoii uuBru3anui 111 Tuna (cM. . 26 sToil KHUTH).

Hekoropsie pe3ysbTaThl HHTEPECHBIX MMCKYCCHH, HMEBIIHX MECTO
BO BpeMs BIOpaKaHCKOro CHMIO3MYyMa, BK/oueHsl B 3Ty Kuury. Ha
PYCCKOM H aHTJIHHCKOM A3BIKaX BBILLIH TPY/Bl CHMIIO3HYMA, U UUTATE/IH,
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3aHHTEPECOBABIIMECA MPOO/IeMOll BHE3EMHBIX UHBHJM3aLMI, CMOTYyT
O3HAKOMHUTBLCSI ¢ GOJIBIIMM H HHTEPECHBIM MaTepHaJIOM.

Mgb1 B 37O 3aKJ/IIOUHTENBbHOH IJiaBe Halleil KHHTH IPHBEJEM peso-
JIOLIMIO TIePBOH COBETCKO-aMEPHUKAHCKOH KOH(MEPEHIHH 0 BHE3EMHEIM
IMBHJIH3AIHAM, KOTOpas MOABITOXKHJAA TNpojeaaHHyio B DBiopakane
Goabmrylo pa6ory. TekcT 3TOif pe30IONHH CJAEAYyeT HHIKe.

PE3OJTIOLUA
[NIEPBOV COBETCKO-AMEPUKAHCKOW KOH®EPEHIUU
10 BHE3EMHbIM HUBW/IN3ALIHUAM

C 5 mo 11 cenrabpa 1971 r. B Biopakanckoii acrpoguanueckoii 06-
cepparopun AH Apmanckoit CCP cocrossnach mepBas MeXayHapoa-
Hasl KOH(epeHHs 1no npob/emMe BHe3eMHBIX nuBuan3anuii (BLL) u cBsasu
¢ HuMH. Ha KoH(epeHunH npHCyTCTBOBA/IH KOMIETEHTHEIE YYeHHIe, pa-
GoTalomue B pa3THYHBIX 006J1aCTAX, HMEIOIHX OTHOILIEHHe K paccMaTpH-
BaeMOli KOMILJIEKCHO# npo6JseMe,— acTPOHOMEI, (GU3HKH, paiHObH3HKH,
KHOepHEeTHKH, GHOJIOTH, XUMHKH, apX€OJIOTH, JHHTBHCTHI, aHTPOIMOJIO-
TH, HCTOPHKH, connosioru. Kondepenmnus 6bl1a opraHi3oBaHa COBMECT-
Ho Axagemueit Hayk CCCP u Hanuonanenoit Akanemueit Hayk CIIA
C IpHBJIEYEHHEM YYeHHIX H3 JPYTHX CTpaH.

Ha pmecsatu 3acefanusax KOH(EpeHIHH AeTaJbHO 00CYXKAaMHCh MHO-
THe acreKTHl NpobJeMbl BHe3eMHBIX IuBHaH3anuii. [TonpobHoMy obeyx-
JeHHI0 OBIIM MOABEPTHYTHI BONPOCEI MHOMKECTBEHHOCTH  IJI2ZHETHEIX
cucTeM Bo BceneHHO#, TPOUCXOXKIEHNE XKU3HH HAa 3eMie H BO3MOXKHOCTh
BO3HUKHOBEHHUS] XKH3HU Ha JPYTHX KOCMHYECKHX O0BEKTaX, BO3HHKHO-
BeHHE H SBOJIOLMSA Pa3yMHOH XKH3HH, BOSHHKHOBEHHE H PasBHTHE TeX-
HOJIOTHYECKOH IIUBHJIM3AIHH, NMpo6JeMbl MOHCKOB curHasoB BII u cae-
JIOB acTPOMHKEHEPHOH AeATeNbHOCTH, NMPOOJEMEl YCTaHOBJEHHS CBsi-
3eit ¢ BLI, a Tak:ke BO3MOXHbIE MOCJIECTBHA YCTAHOBJIEHHSI KOHTAKTOB
¢ Bhx

Ilo psimy KOHKpETHHIX JAeTaJsel 3Toi MpoG/JeMbl MHEHHS YYaCTHHKOB
KOH(epeHIHH He COBMNajaJu, HO YYaCTHHKH COTJIaCHEI C TeM, 4TO Iepc-
NEeKTHBBl KOHTAaKTa C BHE3eMHBIMH IMBHJIH3aLHSIMH JOCTAaTOYHO OJaro-
NPUSATHEL AJISI TOTO, YTOOBI ONpaBlaTh pa3BepTHIBAHIE psifia XOpOIIo
MOJTOTOBJIEHHEIX MPOTpaMM IOHMCKAa; OHM TaKzKe COTJIACHHI C TEM, 4TO
CYIIECTBYIOIIAA TEXHOJIOTHA AaeT BO3MOMKHOCTb YCTaHOBJIEHHS KOHTaK-
TOB C IHBHJH3auusMH. Hekoroprle mpenBapuTesbHBEIE PaflOacTPOHO-
MHYeCKHe MOUCKH yxke Beauch Kak B CIIIA, tak u B CCCP.

Y4YacTHUKH KOH(pEpEeHIIHH NPHILIN K 32K/I0UeHHIO:

1. Beinaromuecsi OTKPLITHSI TIOCJEAHUX JeT B 00JacCTH acCTPOHOMHH,
610I0THH, KMOEpDHETHKH U pagHohU3UKH IPEeBpaTHIH HEKOTOPYIO 4acTh
npo6/ieM BHE3EMHBIX LIMBUJIM3AIHH ¥ HX OOHAPYKEHHS U3 UHCTO YMO-
3PHTEJBHBIX B 9KCIIEPUMEHTa/IbHEE U Ha0mronaTebHble. BriepBuie B Hc-
TODUH 4YeJOBEUeCTBa MOSBHJIACh BO3MOXKHOCTH BeCTH I1y0OKHE M NOJ-
poOHBEIE 3KCIEpHUMEHTaJbHbIE HCCJENO0BAHHSA MO 3TOH BaxKHOH (yHAa-
MEeHTaJIbHOH IpobJeme.
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2. dra npobieMa MOMKeT OKasaTbCs HCK/IOYHTE/BHO BaxKHOH A/
JanbHefilero pa3BuTHA Bcero yenosedectsa. Ecam Korna-HuOyAb BHe-
3eMHBIe IMBH/IN3ALUH OYAYT OTKPHITH, 3T0 GyleT HMeTb OrPOMHOE BJIH-
AHWEe HA HAYYHBIl W TEXHOJOTHYECKHil MOTeHIHal 4e/NO0BEdecTBa, a
TaK}KE MOMET OKa3aThb MOJIOMKHTEJbHOE BIuAHHE Ha Oyayuiee yesroBe-
qecTBA. YCNeIHOE YCTAHOBJEHHE CB3H C BHE3EMHOM LUBHIU3AlHeH
Gyaer uMeTb Takoe MPAKTHYECKOoe H duocopckoe 3HayeHne 11 BCero
YeJIOBeYecTBa, UTO TOMBITKH yCTAHOBJEHUsS TAKOH CBA3M 3aC/yXKHBAIOT
cymecTBeHHbIX ycunuit. [Toc/iecTBUsA OTKPBITHA MOTYT Croco0CTBOBATh
3HAYUTENHHOMY DACIIHPEHHIO YeJIOBEYECKOro MO3HaHHA.

3. TexHOJOTMYECKUIl U HAYUHBI TMOTEHIMA/ Halled NJIAHeThl Npel-
CTABJSETCS JOCTATOYHBIM /IS HAYaJa KOHKPETHBIX HCC/IEJOBAHHMI B Ha-
npasnenuu mouckos BI[. Taxme uccrefoBaHusi, Kak Mpasuio, Jal0T
Ba)KHbE HAaY4HbIE Pe3y/bTaThl Jaxke TOrAa, KOria MOHCKH He MPHBOAAT
K obHapyxenunio BLL. Dtu ncc/ie0Banus B HACTOAMIEE BPEMS MOTYT 3h-
(heKTHBHO MPOBOAUTHCHA CHIAMH HAY YHBIX OpraHu3alHii OTAe/IbHBIX CTPaH.
OnHako y»Ke Ha JaHHOM pPaHHeM Tamne NpeiACTaBIAeTcs 1e/1eCO00pa3HbIM
TaKIKe COBMECTHOe 06CYK/IeHHe M KOOPAMHAIHS KOHKPETHBIX NPOrpaMu
pa6or ¥ OOMeH Hay4HO#l undopmarueit. B GyayuieM xenarenbHo 00b-
eIMHHTb YCHJIHsl MCCefoBare/eil pas/nyHbIX CTPaH JUUIsE pelleHHst KOH-
KPEeTHBIX 3KCMEePHMEHTA/IbHBIX H nab.ogarepHbIX npobiem. Ham mpen-
CTABJISIeTCS KeaTe/TbHBIM, 4To0b! moucKu BLL B KOHEYHOM HTOre BETHCh
NpeACTaBUTE/IAMU BCeX CTPaH.

4. Ha xoudepeHnuu ObuIH JAeTaNbHO o6Cy KAeHbl Pa3/IHuHBIE MPO-
eKTH MOMCKOB BHe3eMHbIX HBHAH3auuil. Peannsanus HauGojee ClIOX-
HBIX M3 3THX MPOEKTOB MOTpedyer 3HAYHTETbHOrO BPEMEHH YCHJIHH, a
TAKIKe 3aTPaThl CPEICTB, CON3MEPHMBIX C 3aTPAaTaMH HAa KOCMHYECKHE H
siiepHbie uccefoBanua. OQHAKO MOJe3HbIE MOHCKH MOTYT ObITb HAYaThl
B Goslee CKPOMHOM MaciuTate.

5. YyacTHUKH KOH(pEpEeHIUH PacCMaTpHBAIOT KaK BecbMa IEHHbIE
HbIHEIIHHE H MPEACTOSLLHE ONBITH [0 MOKCKY MU3HA HA APYTUX IJIaHe-
tax COJIHEYHOI CHCTEMBl C TOMOIIbIO KOCMHYECKHX CPEACTB. Onu pe-
KOMEHJYIOT MPOJAOJIKEeHHe H yCHICHHE paboT B TaKHX 00/acTsX, KaK
npen6HoIOrHYecKas OpraHHyeckas XHMHf, TOHCKH BHECOJIHEeYHBIX
[IAHETHBIX CHCTEM M 3BOJIONMOHHAs OMOJIOTHS, KOTOpbIE HMEIOT Mps-
Moe ortHolenne K npotieme BIL.

6. KoHpepeHiusi PeKOMeHJyeT HauaTh HOBBIE KOHKDETHLIE HCCJIe-
JOBaHUS, HAMPABJEHHbIE HAa Pa3palbOTKy METON0B NOHCKOB CHTHAJOB OT
BII. CiucOK HEKOTOPBIX TAKHX HCCJ/IeIOBAHU TPHJIATAETCH .

7. Ilna KOOpAMHALMHI HalHOHAJIbHBIX HCCIeNOBAaHUE M JJISL yYCKO-
peHust mporpecca B 3T0i 061aCTH KOH(EpEeHIHsl CYHTaeT HEeOGXONUMbIM
Cco3/aHHe MeXAyHApORHOil paGoueit rpymmsl. JLas o6pa3oBaHUsA 3TOM
Ipynnbl KOH(epeHuus HasHauyaeT BPEMEHHYIO pabouyio rpymnmy B coc-
rase: @. Ipaiik (CIIA), H. C. Kapaames (CCCP), ®. Moppucon (CHIA),
B. Oausep CIIA), P. [Temek (UCCP), K. Caran (CIIIA), U.C. lkmoB-
ckuit (CCCP), I'. M. TosmacsH (CCCP), B. C. Tpouuxui (CCCP).

8. YuyacTHHKH KOH(EPEeHI(HH CUMTAIOT JKeJaTe/bHbIM MOJIHYI0 U OT-
KPBITYI0 MyGIHKAIHIO Pe3yabTaTon HCC/IEIOBAHUI TIO 3TOi mpolseme
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M B KadyecTse I1ara B 3TOM HaMpaBJeHHH{ MJIAHHPYIOT OXHOBPEMEHHYIO
ny6AMKALMIO TPYAOB HACTOALIEH KOH(DEPEHIHH HA PYCCKOM M aHT/IHii-
CKOM s3BIKaX.

9. IMopyunts BpeMeHHOH pabodeil rpymnne paccMaTpHBaTh MO Mepe
HeoGXOAMMOCTH BOMPOCHl O CO3bIBe OOLIMX HJIM CHENHaJbHBIX BCTped
yYeHBIX 10 BOMPOCAaM BHE3eMHBLIX HHMBH/IHU3ALHH, 3 TaKkKe PacCMOTPETh
BOMPOC O BO3MOMKHOCTH H3JaHUS MO Mepe HeOOXOAHMOCTH MepHOJHYec-
KHX COOPHHKOB 110 NpoGJieMe BHE3eMHBIX IUBUIH3ALHI.

10. Y4acTHHKH KOH(EepeHIHH BBIPAXKAIOT CBOW TyGOKYiO NMPH3HA-
TenbHOCTh AKajeMuu HayK ApMeHHH 32 OKa3aHHOe pajyllHOe rocre-
IPUHUMCTBO.

IMoxnucano
OT UMEHH YYaCTHHKOB KOH(epeHIHHU:

OpzaHusayuonHsle  Komumemst
Oenezayuti CIIA u CCCP

Urak, nporpamMma paGoT MO BHE3EMHbIM UHBH/IH3ALNAM HaMeueHa.
BygeM Tenepp TeprelHBO OXHAATh Pe3y/NbTaTOB, XOTA MXAaTh MpH-
JieTCsl, HaBepHOe, OYeHb W OYEHb JOJTO...
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