XuTenn. CEBEPHbIX WMPOT HEPeaKo 3ArAIKA 3BE3[AHOIO HEBA
HabnaalnT NOASPHOE CUaHKE

ta. Tak BO3HMKaJa JPEeBHAS HayKa acTpOHOMMSA (rped.
aster, astron — «3Be3la», «CBeTHUJIO»; NMOMOS — «3a-
KOH», «IIPABUJIO»),

YiKe 3a COTHHM JIET 10 Hallel aphl JIOAU KaMEHHOTO Be-
K& CTPOMJH IiepBhle obcepBaropuu (nart. observare —
«HaOJIIOAaTh» ), KOTOPBIE CAYKHUJIM UM W YacaMM, M Ka-
neapapeMm. Takue apeBHMe «HabOMOAATEIbHBIE IIYHKTHI»
cymectByioT B EBpone, Asuu, Amepuke u Appuke. Ou
CIOKEeHBbl U3 OTIDOMHBIX KaMHEH — MerajJuToB (rped.
megas, megalos — «BoabIoi», lithos — «Kamenb»). Ca-
MaA 3HAMEHUTas KaMeHHas o0CepBaTOPHUSA JAPEBHUX JIO-
neit — CroyHxeH K — pacnojoxesa B FOxxkHOU AHryium,
Omna cocrout u3 30 oO0TecaHHBIX BEPTUKAJLHBIX KaMHEH
BBICOTOM OKOJIO 5,5 M KaJbIi, 00pasyomux Kpyr aua-
meTpoM 1moudTH 30 M. CTPOUTENBCTBO 3TOTO BEJIUYECTBEH-
HOTO coopy:keHusa Havayioch B X VIII Bexe 10 Halei aphbl.
C noMOIIBLI0 TUIaHTCKOI0 KaMEHHOro «Kommaca», CToyu-
XeH/)Ka, JIOAU KaMeHHOTO BeKa U3MepsAJId BpeMd, O Ha-
KO MBI He 3HaeM, YTO OHM AYMaJIM O IPUYUHAX ABUKEHUA
3Be3/1 U CBeTHUJI.

3ArALIKA 3BE3IHOIO HEBA

Bexamu oAU BIIIAALIBAJIUCH B HOUHOE HE0O, MLITadCh
IIOHATH, YTO CKPBITO B ero 0e3noHHOM uepHOTe. MHOTHE
Hapo/bl IIpeACcTaBaANu cebe HeOeca OrPOMHO#M Henpo3pau-
HOM cepoif, KOTOpasA MOKPHLIBAET IJIOCKYIO 3€MJIIO, CIIOB-
HO TUTaHTCKUH KOJIIIAK. 3a HUM IIbLJIaeT SPOCTHBIM KOCMH-
YeCKHU OTOHB, OTOJIECKH KOTOPOTO BHAHBI HOUBLIO CKBO3b
KDPOIIIeYHEIE OTBEPCTUS — 3Be3Abl. JIF0OOIBITHO, YTO Ma-
JIeHbKHEe JIeTH II0POoM BooOparkaiorT cebe HeOO MMEHHO Ta-
kum. Kak ¥ HaImum JajJeKuM IIpeaKaM, UM elle He XBaTaer
3HAHUH, YTOOBI COCTAaBUTH DOJIee BEPHYIO KAaPTHHY MHDA.

JIromu, >KUBIIKE THICYM JIeT Ha3all, ObIIU TpeKpacHbI-
mu Habmogarensamu. OHu 3aMedasu, 4yTo Kak/iaa 3Be3za
BCer/la NOABRJAETCS U3-3a TOPHM30HTA B OJHOM M TOM JKe
mecre, a Conaue u JlyHa IepuoOJUUecKn MEHSIOT TOUYKH
CBOEro BOCX0Ja M 3arkara. M3ydyada xon HefGecHBIX CBETHII,
MOYKHO OBLJIO M3MEPSTh BPEMS — BECTH cueT Mecslam
U rogam, OnpenessaTh JeHb II0CEBa UJIM HayaJjo OTeJsia CKo-

CTOYHXEHAX
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3ArAAKA 3BE3AHOIO HEBA

HepmocraTok TOYHBIX 3HAHHUH YacTO MOPOKAAET JIEreH-
ael. durenu IlpeBHeit I'penuy o6bACHANN ABUIKEHUE
Connana u Jlyssr no weby ¢ nomompio mudos. Cormacuo
HUX BEPOBAHUAM, ONHUM U3 JeTel 6ora neba YpaHa u 6o-
ruHHu 3emsu 'en 6611 TuTaH 'unnepuon. Bee taitEbI He6a
ycnes moBefaTh eMy YpaH, IOpexjie 4eM ObLI CBEePrHyT
cBouM Miaamum ceiiom Kponom. Bekope B pesyabrare
OuUTBBHI THTAaHOB ¢ GoraMH-oJMUMIMHIAMU ['UNIepuoH
okasaJicd B moaseMHou temuuue Taprap. Ha cBoboxe oc-
TAJKMCh JHIIb TPOE €ro JeTei — CbiH I'eIMoC U gBe goue-
pu — Cenena u Joc. C no3BosieHUs MOOEAUBIIIETO TUTA-
HOB 3eBca OHU IOJEJNHINA MMy co00M Bce JOCTaBIIeeCs
UM B HacjaeJAcTBO ob1mupHoe HebecHoe X034aiicTBo. ['enmoc
u CeseHa JJOrOBOPHJIMCH ITO0UYEPELHO 00He3KaTh HEGOo-
ckyoH. 'ennoc obeman genarts 310 aHeMm, CesleHa — HO-
4b0. JOC JKe CTayja IIOMOTaTh UM IIPU CMeHe JeKypCTBa
Ha 3ape. C rex nop l'esnoc Kax/Abli JeHb IPOE3IKAET 110
He0y Ha cBoelf KoJlecHUIle, 3alPAKEHHON YeTBEPKOIl Or-
HEHHBIX KOHel. Houblo OH Bo3Bpamaercs B 30710TOI ya-

&

Bug Ha Nywy u 3emnio
C opburtansHOro cnyTHuka 3emam
pe

Mudarop

I1Ie 10 MOPIO JIOMO¥, T/e ero K AyT cecTpbl. C BBICOTH HE-
6ecuoit goporu I'enmocy BHAHO BCE, YTO IMPOMCXOAUT Ha
semiie 1 Ha Oaumie,

OnHAKO HACTOAII[ME MBICITUTEIH BCETJa OTBEPrau Mu-
dosoruyeckoe obbaAcHeHUE ycTpoiicTBa Beenennoit. YVike
B KoHIle VI — Hauajsie V BEKOB /10 HaIlled 3Pkl IpeBHerpe-
yeckue punocodsr [Indarop u [lapmenun npuman K 3a-
KJIUYEHHUIO, YTO 3eMJIa uMeeT (OPMY I1apa. ¥ YeHbIM TO-
ro BpeMeHM OBLIO XOPOIIO M3BECTHO, YTO HEKOTOphIe
3Be3/bl ABUTAIOTCA 110 He0y, MEHAA B TeUeHUe HOYMU CBOE
nojoxenue cpeau cossesauit. K romy xe Jlyna u Connue
TaKIKe IIPOXOAAT CBOU COOCTBEHHBIM NYTH 1O HEGOCBOLY.
B IV Bexke g0 Halei spsl 48 00BACHEHUA 3TUX ABJIEHU M
JpeBHerpeyecKuil yuenslii EBJOKC NpPeANonoxui cylie-
CTBOBAHME HECKOJBbKHX «HebecHBIX cdep», BIOKEHHBIX
oJlHA B APyryio Hanoxobue matpemek. Ha xaxaoi chepe,
BpalljaBllIeiicd HE3aBUCHMO OT OCTAJbHBIX, OBLIM «3a-
KpeIlJIeHbI» CBOU HeDecHBIe Tesa.

Takue BO33PeHMsI COXPAHSANUCH JOBOJBHO J10JT0. ['pe-
yeckuut acrpoom Knasauii [ITonemeit, sxusmuii Bo 11 Be-
Ke Halllei apbl B AJIeKCaHAPUM, CYUTAJ, UTO Takue chephl
PAacCIoJIOKeHbl BOKPYTr IrapoobpasHoit 3emum, KoTopas
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Hawa x13Hb Ha 3emne 3aBucuT

HaxoauTcA B LeHTpe Beesennoi. MMeHHO 03TOMY CTpOe-
Hue Heba 110 IIToneMeso Ha3BIBAIOT reOIIEHTPUYECKOH CHIC-
TeMOM (rpeu. ge — «3eMiisA», JAaT. centrum — «cepeau-
Ha», «IEHTP»).

Jlume B 1543 r. mojapckuii MaTeMaTUkK u aCTPOHOM
Huxonaii Konepsuk B cBoeit kaure «06 obpalreHusx He-
GecHBIX cep» IPeATokKUT HHOM B3TIsIL HA mup. OH cun-
Tax, 4TO 3eMJA M OCTaJbHBbIE IJTAHETHI («IIOABUIKHBIE
3Be3/bl») aBuraoTcsa BOKpyr Comnna. CnpaseainBocThb
€ro TreJuOIleHTPUYECKOHN cHcTeMbl (rpeu. helios —
«Courue») moaTBepaAno Bpems. Temepb Mbl 3HAEM, UTO
Hame ConHIe ABIAETCSA 3Be3/0H, OJHOM U3 MUIIMOHOB
APYyTux 3Be3] Bo Beesnennoit. UapiMu cnosamu, CoHie —
Onvrkalimas K Hamedl miaHere 3Bes3ga. OHO MCTOYHUK
JKM3HU HA Hallled IJIaHeTe M INPUYMHA CAMBIX PAa3HBIX
ABJEHUH — OT HOJAPHBIX CUSHUMN 10 MATHUTHBIX Gy Db.
HaBaiiTe NOBHAKOMUMCA ¢ HEll OGIMIKe.

Hwkonait Konephuk OT 38e37bl no umenu ConHue

3BE3[A MO0 UMEHU COJIHLIE

ITouemy cBerut Coanile?

ConHile ABIsieTCS €MHCTBEHHBIM MCTOUHMKOM SHED-
THH, KOTOpad nocrynaeT K Hameﬁ IIJIaHeTe U3 KocMHuye-
CcKOTO0 mpocTpaHcTBa. Kasayio CeKYHAY HA TTOBEPXHOCTH
3emuin CostHIIe M3JIMBAET 3HEPIUIO, AJs BEIPaOOTKU KOTO-
poii morpeboBasiocsh 661 150 MUIITMOHOB MOIIHBIX 3JIEKT-
pocraunuii. OTKyna 6epercs aTOT HeBOOOPA3UMBI OKeaH
COJTHEUHOI DHEPTHUU, KOTOPBIM HE NCCAKAET COTHU MHUJLIIH-
OHOB JIeT?

IMuraaTcxkuint map CoJsiHIIA COCTOMT B OCHOBHOM U3
ABYX CaMbIX JIETKHUX Ta30B — BOAOPOAA U TeJus. BBITh
MOJXKeT, COJIHeUHas JHeprusi BOZHUKaeT OJiarojapsa Mx
ropenu? I'ennii ropers He MoxkeT. OH OTHOCUTCH K TaK
Ha3bIBa€MbIM MHEPTHLIM I'a3aM, TO €CTh He pearupyer ¢
0OMBNTHHCTBOM APYI'HX BeliecTB. Bomopojs ropetrs Mo-
»ker. Bojiee Toro, B cMecH ¢ ra3oM KHCJIOPoJoM OH obpa-
3yeT rpeMyd4Hui ras, KOTOPBIH cropaer Tak OBICTPO, YTO
noayuaerca Hacroanui B3peiB! Ognaxko Ha ComHIle KHC-
nopoaa Het. K ToMy JKe TemMnepaTypa ropeHUs CMeCcH BO-
mopoaa u xuciaopoxa He npesbimaeTr 2800 °C, moBepx-
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3BE3[A 0 UMEHM CONHLE

Crumok ConHua, caenaHHblii B
ua, ca PEHTTEHOBCKMX N1yyax 4 HoCcTh ke Comuila packanena go 5800 °C. Ilo ouenkam

. y4YeHBbIX, TemMnepaTypa B neHTpe ConHia JOKHA JOCTH-
. raTh 15 MHIIIMOHOB I'pagycoB. Takoii yxap He MOXKeT obec-
IIEYUTEL HY OJIHO TOILJIMBO Ha cBeTte!

ConHeuHas sHePrus He sBJIAETCS PE3yJbTATOM Iope-
Hua. OHa 06pasyeTcs B Ipoliecce TepMOsIePHOTO CHHTEe3a.
X0poI1o U3BECTHO, UTO BCE BEIIECTBA COCTOAT M3 KPOIIIey-
HBIX aToMOB. X cTpoeHHE B UEM-TO MOXOKE HA YCTPOHCT-
+ Bo Haniei ComHeuHOM cucTeMbl. B 1ieHTpe aToMa HaXOAUT-

cA AApO, BOKPYI KOTOPOTro Ha OOJIBIIOM pPACCTOAHUU
PAacCIIONI0KeHbI OPOUTHI 3aPAYKEHHBIX YACTUIl — 3JIEKTPO-
HOB. [Tox Bo3eicTBMEM UY/IOBUIITHOTO JABJIIEHUSA B [IEHTPE
ConHIA aTOMBI BOZIOPOa HACTOJIBKO COTHMIKAIOTCS, YTO UX
siipa HAYUHAIOT COeIUHATLCA APYT ¢ Apyrom. B pesymnbra-
Te U3 YeThIpeX BOAOPOAHBIX fA/iep IojiydaeTcs (CHHTe3Upy-
eTcs) oiHO AApo rejus. [Ipu arom BeigensieTca OrpoMHOe
KosuyecTBo sHepruu! Uuaue rosops, Conrle ceerur OJ1a-
* rojaps ToMy, 4YTO B er0 HeJpax KaxayIio CeKyHAY H84 MuJ-
JIMOHA TOHH BOJOPOAA Ipeppariaercss B 560 MUIIMOHOB

/ ” o TOHH TI'€JIMd.

"_;5 & \ Ecau mogam ra 3emie yAacTcs BOCIPOU3BECTH TEPMO-
4 . ANEPHBIA CUHTE3, B UX PYKaX 3aKIKETCA MAJTeHbKOEe COJH-
v ‘ : : ue! Bega B TOM, 4TO B 3¢MHBIX YCJIOBUAX OY€Hb TPYIHO CO-

37aTh AABJIEHHE U TeMIIepaTypy, KOTOpble HYXKHBI AJ5
HavaJla yAUBUTEJLHOTO IIPoIlecca IpeBpallleHusa BOAOPoaa
B resivii. [loka TepMOSAAEepHBINA CUHTE3 YAAEeTCs OCYILEeCT-
BHUTH TOJILKO IIPH B3PbIBe BoAOpoAHOM OoMObl. OH npouc-
xXonuT kak Obl B gABa srama. CHauvana cpabaTbiBaer 00bIU-
HBIN ANepPHBLIA 3apan. B pesaynbraTe Ha JOJH CEKYHIIBI
TeMIIepaTypa U JaBJeHHE B OUeHb MaJeHbKOM 00beMe CTa-
HOBATCA TAKUMMU Ke, KaK U B 1eHTpe ConHna. Toabko Tor-
Jla siipa BOJIOPOJla HAUMHAIOT ITPEeBPAaIlaThCs B Apa resius,
¥ B pe3yJbTaTe BbIAENSAEeTCS YYAOBHIIHASA SHEPrus, BCe
cMeTalomasn Ha cBoeM nyTd. Briepeeie BogopoaHas 6omba
obuta B3opBaa 1 Hosb6psa 1952 roma B Tuxom okeaHe.
B 3TOT MOMEHT HA MIHOBEHHE HAaJl 3aTepPsABUIMMCA B 0e3-
OpeKHOM OKEeaHMYeCKOM IIPOCTOPE aTOJJIOM OHUBETOK
BCITLIXHYJIO PYKOTBOPHOe cBeTus0. OnHAKO ero sHeprusa
HecJia ¢ co00H TONBKO YHUUTOMKEHHE.




Crpoenve ConHua: 3BE3A N0 UMEHW COJNTHLE

| — renuesoe po; 2 — BOROPOAHbIN CNOIA:

3 — dorocdepa; 4 — xpomocdepa, 5 — conHeyHbie MATHA: Harperoro moutu A0 6 TeicAY rpaaycos. Jluamerp Takux

6 — npory6epaneL| «Ta30BBIX cTOJG0B» AocturaeT 20-50 TeicAY KHJIIOMET-
poB. MeXay HUMH MOTYT PAacIlolaraThCsa YYTh MeHee Ha-
rpetsie obnacTu ¢ remiepatTypou okoso 4300 °C. Ha 6osee
ApKoM doHe HabII0AaTeNIO ¢ 3eMJIH OHU KaXKyTCA TeMHBbI-
MU nATHaAMU. BHeIIHAS U3rydaraa nosepxuoctsb ComH-
11a HaswlBaeTcA xpoMocdepoit (rpeu. chroma — <«I1BeT»).
Ee Tonmuna cocrapnsaer 7—8 toic. KM. ITog Hel HAXOAMT-
ca ¢orochepa (rpeu. photos — «cBer»). IToBepxHOCTH
CosHIla MOYKHO VBU/IETh, €CJIM IIOCMOTPETh HAa HETO Yepes
3axkomyeHHoe cTekJo (cmorperh Ha CosHne 6e3 3aIuThl
HeJb3f — MOXK{HO IOBPEIUTH 3peHHe U obyKeub 1Jiasa).
Boimre orocdeps! u xpomochepsl pacrosaraerca pasps-
JKeHHasl cOJITHEeUHasdA KOpPOHAa, KOTopas BUAHA TOJBLKO BO
BpeM#A COJTHEYHBIX 3aTMeHUU. C MOMOIIIBIO TEJIECKOIOB CO
cmenuanbHBIMU (uiabTpamMu Ha moBepxHocTH CosHIa
MOXKHO HabI0AaTh OrpoMHEBIe (haKesbl pACKaJIeHHOro ra-
3a — nporybepanibl. BeicoTa HEKOTOPBIX M3 HUX JOCTH-
raeT JecATKOB U JajKe COTeH ThICAY KUJIOMETPOB.

Hame Conune — a1o Tepmosmepubiit B3DBIB, KOTOPBIA
AJTUTCA BOT YIKe HECKOJbKO MUJLIIMAD/OB JieT. Biraronaps
KPOXaM ero sHepru#, AoJIeTarolel 10 3eMau, Ha HaIenl
IIJTAHEeTe CYIIeCTBYeT }KU3Hb.

Coutnnle — ruranTckuit razoBsrit map. Ero macea B 330 Thi-
cAY pa3 0oJbIlIe Macehl 3eMJIH. Huamerp CosHna cocras-
Jser moyTH 1,4 Munnuona kKunometpos. [1oaToMy moToku
9Hepruu, obpasopasuieiics B nenTpe CosHna Onarogaps
TEPMOANEPHOMY CHHTE3Y, AOCTUTAIOT €ro MOBePXHOCTH
depe3 MUJIIHOHBI JeT. [loBepXHoCTh Halllero cBeTHIIA HA-
[IOMMHAET CYN, KUIAIMA B r1y6okoit kacrpione. U3 ero
HE/Ip OCTOAHHO MOAHUMAIOTCA M'MraHTCKHe OTOKHU Tasa,

lpoTybepaHel,
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BuauMeiil cBeT HeceT UMb YacTh 9HEPruM, KOTOpas
noseraer ot CosrHita 1o 3emuin. I'/1a3 ueJI0BeKa He BOCIIPH-
HUMAaeT HU MHQPAKPACHBIE, HA YABTPA(DUOIETOBBIE COJ-
HeuHble JIyuyu. PackaneHHBIH JOKpacHA mIap CKOPO mepe-
CTaeT CBETUTHCA, HO OH €Ile [OJII0 OCTaeTCA TOopAYHM,
HUCIyCKas HeBHIUMBIEe UH(pPaKpacHbIe (TENJIOBLIE) JIyUM.
YasrpaduoseToBsle 1y4yu ropasao 6osiee onacHbl. OT yib-
Tpaduoserosoi pasuanuu CosiHIIA HAC 3aIlMINAET CJIOM
rasa 030Ha, pacIojoXeHHbIH Ha BbicoTe 20—25 KM Haj mo-
BEPXHOCTHIO 3eMJIH.

IToBepxuocTs CoJIHIIA MCITYCKAeT OrPOMHOE KOJauue-
CTBO 3apAMKEHHBIX YaCTHIl — aTOMHBIX AJEp H dJIeKTPO-
HOB. YUYeHbIe HA3bIBAIOT UX MOTOK COJHEUHBIM BETPOM.
OT 2TOrO OMACHOIO M3JTYUYEHHUS HAC 3aIMUINAET MAarHMUT-
Hoe moJsie 3emau. [log BO3elicTBUEM 3TOTO TOJSA HECY-
muecs oT ConHIA 3apsAKeHHBbIe YaCTUIIBI OTKJIOHSAIOTCS
OT CBOEro nMyTu U Kak O0bl oOTekaioT Hamry nyaHery. OT-
JleJIbHbIE BCUBINIKY U3y4yeHus CoTHIIa TPUBOAAT K yBe-
JAYEHUIO0 UHTEHCUBHOCTH COJIHEUHOTO BeTpa. ITO ABJIe-
HUe IIOPOKJaeT Ha 3eMJie MArHUTHBIe OYVDPH U ITOJAADHBIE
CUSHUI.

COJIHUE HA HEBE

Hama myaHeTa Bpalaercs, CIOBHO MMTaHTCKas pac-
kpyueHHas 107a. OJHOBPEMEHHO OHA COBEPIIACT CBO I0-
sl noso# myTh Bokpyr ConHna, ABUrafch 1o BooOpaKaeMoH

' nuEUM — opbure (1ar. orbita — «Kojes», «10pora »). MBI
He OIIyIaeM 3TOro nepeMeneHunsa 3eMJIA B IPOCTPAHCTBE
W BHAM TO K€, UYTO U HAIH JaJieKue TPeAKH: KaK10€ yI-
po opanxesoe CoHIle TIOAHUMAETCH 13-38 ropu30HTa Ha
BOCTOKE M, IIPOKATUBIIHUCE II0 mebocBoay OenbIM packa-
JTeHHBIM JMCKOM, Pa3JMBaeT Ha 3anajie 6arpoBbie KpacKu
3akara.

[Monoxerue Connna Ha Hebe 3aBUCHT OT BDEMEHM T'0/1a.
B paarap 3UMbI OHO JIEHUBO ITPOKATHIBACTCH no Hely, 10-
Ka3bIBasfCh U3-3a TOPU3OHTA BCEro Ha TPeTh CyTOK. TToaxa-
HUi1 3UMHA paccBeT OBICTPO CMEHACTCSA PAHHIMH cymep-
kamu. 3aro serom ConHme B3JeTaeT BBICOKO BBEPX
U coBepuIaeT AOJATHHA NYTh, KOTOPBIN AJTUTCA IIOPOU JI0
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MiameHeHueMarHuTHOI 060104KkK 3emnu 13
noj, BO3AEMCTBUEM COJTHEYHOTO BETpa




KOCMOC COJIHLE HA HEBE

HaknoH 3eMHOM OCY BbI3LIBAET CMEHY BPEMEH roja

B Ceseprom noaywapuu — gecha,
8 IOoxcHoM noaryuapuu — Ocetsy

B Ceseprom nonywapuu — 3uma,
6 IOxcrom noaywapuu — semo

1]

B Ceeeprom noaywapuu — Jtemo,"“
6 FOxncHoM noaywapuu — 3uma

B Cegeprom noayuwiapuu — oceHs,
8 IO oM noaywapuu — 8ecHa

16 uwacos. Takue pasznuuus BUIAMMOIO IIepPeMeIieHUs
Conana no HeOy B pasHble Ce30HBI rojla BOZHUKAKOT Osa-
rojapsa HaKJOHY 3eMHOM OCH. dTa BooOparkaeMasi JIMHUS
coepunsier CeBepubiii 1 HOXKHBIM HOJ0CA HAIIEH IIJIaHe-
Thl, HHBIMU CJIOBAMH — €€ CaMYI0 CeBEePHYI0 H CaMyI
I0KHYIO0 TOUKH. [IDOTKHUTE aneJIbCHH C IIOMOIIBIO CIIUIIBI
U HAQUHHUTE KPYTUTH €r0 BOKPYT 9TOH OCH — MOJYYUTE MO-
JeJb BpallleHUA HaIel miaseTel. Y1006 KapTUHKA Obla
fosiee TOUHOM, CIUILY HAZ0 HEMHOTO HakJIOHUTE. He ciy-
YaiHO OCh BpallleHus HIKOJbHBIX IVIOOYCOB TOXK€ pacro-
jlaraetcA He CTPOr'0 BEpTHKAJIBHO.

Opbura 3emun, asurawineiica Bokpyr CosHia, He sB-
aserca upeasbHbIM Kpyrom. OHa cjerka BBITAHYTa, TO
€CTh ABJIAETCA JJIJIMIICOM. JTO O3HAUAET, UTO ABAK I B TO-
ny 3emuid HaxomauTesa 9y Th Oauke K CoMHIY U ABAMXK Bl —
4yTh pajabire. MOKHO HOAyMaTh, YTO TPUOIHIKEHHE K
CosnHIly ¥ oTjajieHWe OT HEro W BBI3bIBAeT CMEHY BPeMeH
roza Ha "Harey muaHere. O1HaKo aTo He Tak. [IpuuynHOU

ConHeyHoe 3aTMeHne
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HACTYIIEHUS 3MMBI WJIM JieTa ABJAETCA BCE TOT Ke Ha-
KJIOH 3¢ MHOH OCH.

Bo Bpemsa ABMiKeHUA 3eMJIH IO OKOJIOCOJTHEUHOH OpoOu-
Te 9TOT HAKJIOH He MeHseTcs. B pe3ysibraTe Ha OfHOM yac-
TH CBOEH TpPaeKTOPHU Hallla IJIaHeTa 6OoJIbIlle MOBEepHYTa
K CosrHILY cBOe HUKHeH non0BUHKOU (FOKHBIM monyima-
puem). Ha npyrom orpeske nyTu 00JbIIe COTHEUHOM dHEP-
PAM TOJIy4aeT BepxHAA udacTh 3emHoro irapa (CesepHoe
nonyuiapue). Ilpeacrassre cebe, 4TO BBl TPeeTeCh ¥ KOCT-
pa, HAKJIOHUBIIIKCH K OTHIO U IIPOTAHYB K Hemy pyku. He
MeHASA I0JIOKeHUS Tesia, 000UIUTe KOCTep W BCTAHBLTE C
Apyroi# ero cropousl. Teneps rpeTbesa OYAYT HOTH U 3a/1-
HAA yacTh TyJoBuIa. IlpuMepHO Takas e CHTyaI[Us
IIPOMCXOJHUT U C HAIlleH I1IJIJAaHETOM BO BpeMs €€ ABHUIKEeHUS
BokpyT Conuua. Eciiu 661 cMeHa BpeMeH roga 3aBHcesa OT
paccToOAHUSA, KOTOPOe OTaesaeT Hanry anery oT CosrHua,
TOTJla 3UMa M JIETO HacTynaau OBl JBaXK/bl B TeUeHHUE roja.

MomeHnTsl, Korga Beicora CosHIIA HAJ TOPU30HTOM
B MOJIIeHh MaKCUMAaJbHA WU MUHUMAJBHA, HA3BIBAIOT
conHIlecTosHUAME. JleTHee CONHIIECTOSTHUE TPUXOTUTCH
Ha 21-22 uiousa. UMmenHO B 9T0O BpeMs AeHb JAJHUTCS J0Jb-
ure Bcero. CaMplii KOPOTKUH JleHb — BO BpeMdA 3MMHEI0
cosHIecTosiHus, 21—-22 nexabpsa. Becroit, 20—21 mapra,
U OCeHbI0, 23 ceHTADPs, HACTYNAOT MOMEHTHI PABHO/IEH-
CTBHA, KOT/IA IPOOJIPKUTEIBHOCTD JHA PaBHA NIPOIOJIKM-
TEJIBHOCTH HOYH.

Bo Bpems BpaleHusa 3eMJI BOKPYT CBOEH OCH M 110 COJI-
HeuyHOU opOuTe MHOTAA BOSHUKAIOT MOMEHTHI, KOT[a AUCK
CosrHnla mostHOCTRIO 3aKpbiBaercs JIyHo#. [lHeBHO# cBeT
MEepKHeT, HeHa0JIT0 HAaCTyHaloT cyMepKu, a Ha Hebe cTa-
HOBATCA BUAHBI 3Be3/Ibl. KC/IU TYHHBIA JUCK MEPEKPHIBAET
ConHlle JIUIIL CBOUM KpPaeM, FOBOPAT O YACTHYHOM COJI-
HEYHOM 3aTMeHHH. JIyHHaA TeHb 00pasyeT Ha IIOBEPXHOC-
TH 3eMJIi NATHO fuamerpoM okoso 100 kM. IloaTomy mos-
HOE COJTHEeUHOe 3aTMeHKe BUIHO He B J1000i TOUKe 3eMHOH
noBepxXHOCTU. Biarogaps BpaieHuo 3eMJIu BOKPYT CBOeH
OCH JIYHHAsA TeHb CKOJb3UT o 3emJje, 00pasyd MIUHHYIO
nogocy. Ilocnemauii pas moOJIHOE COJIHEYHOE 3aTMEHHe
B BOCTOUHO#M yacTu Poccuu npousonuio 9 mapra 1997 r.

o

370T wWap — WCTOYHINK OrPOMHON 3HEPTUK

o
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SHEPIUs COJIHLIA U HEJIOBEK

DIeKTPOIHEPIHI0, KOTOPYIO JI0AX noTpebIAI0T B CBOUX
KBapTHpax, 06BIYHO U3MEPSIOT B KuUJIoBaTT-yacax. Hixe-
MECSITUHO KayKABIi JKUTENb DPa3BUTBHIX CTPAH TPATUT HA
CBOM HYIK/IbI HECKOJBKO COTEH KMJIOBATT-1ac0B, peryap-
HO OILJIAYMBAA 9TH pacxojsl. Mexay TeM Halla IIaHeTa
eIKEeCeKyH/AHO U COBEPIIeHHO fecriaTHO nony:xaerr orco.nc;
50 MMIIMAPAOB KHUJIOBATT-4acOB COJNHEYHOH sHepruu!
VyeHBle MOACYMTANH, YTO JJsA YAOBJIETBOPEHHA BCEX
SHEPreTHYeCKUX HYK/ YeJ0BEeUIeCcTBY XBaTHIIO Ob1 U1 lecd-
THTHICSYHOM MOJH OT O9TOT0 IHEPreTHYEecKOro IMOTOKA.
K coskasleHHIo, TOKa Jake caMble COBpeMeHHBIe TEXHOJIO-
MM HE IIO3BOJISAIOT JIIOAAM B IOJHOM Mepe HCIONb30BaTh
[apOBYIO COTHEYHYIO dHEPTHUIO B Heoﬁxoxmumrx obbeMax.
Iloka muaepaMu ee morpebieHnsa Ha HalleH JjIaHeTe AB-
nsiores pacTenud. KuBOTHBIE HE MOTYT €€ WCII0JIb30BaTh
IJIA oA e prRaHuA cOOCTBEHHOM KU3HHU.
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3HEPTUS CONTHLA U YENOBEK
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Jlexkaruii Ha IJISYKe YeJloBeK 3aropuUT, Harpeercs
u nporojogaercd. OH HUKOTZa HE CMOYKET KUTh TOJBKO
O6aaromapsa comHeYHOM saHepruu. Pacrenusa obiaagaroT aToi
YAUMBUTENbHOH crocoOHOCTHIO Biaromapsa ocobomy Belle-
cTBY — xJopodunny (rped. chloros — «3eneHslii», phy-
lum — «yucT»). C ero moMoIILI0 U3 MOJIEKYJI YIJIEKUCIOTO
rasa OHM TIPOM3BOAAT Pa3HOBUAHOCTh caxapa — TJIFOKO3Y
(rpeu. glykys — «cmagxuii»). Takoit nponecc Ha3pIBaeTCA
dorocunTe3om (rped. photos — «cBeT», synthesis — «co-
eIMHEeHuMe» ), TO €CTh COeJUHEHUEeM (CUHTE30M ) IIPOCTHIX Be-
mIeCTBE B 6ojiee CJIOKHBIE IIOJ BO3AEHCTBHEM COJHEUHOMN
sHepruu. [IpyruMu cJIoBamMu, ¢ IOMOILBIO COTHEUHOM DHED-
MY PACTEHUS IPOUBBOAAT NHINY OYKBAJIBLHO U3 BO3ayxal

Ecnu 3agymartbeda, ¢oTocuHTes — (haHTACTHUUECKUI
1 TAWHCTBeHHBIN nporecc! IIpeacrass, 4yTO JIOAU CO3/a-
IyT HeOOJBIION AOMANTHUE Npudop, CIOCOOHBIA OCYyIIe-
CTBJIATH (poTOCHHTE3. B 3JIeKTpUUECKYI0 pO3eTKy npubop
BKJIIOYATH He Hazio. OH 6yaer ymaBauBaTs gyuu CoJsiHIA C
IIOMOII[BIO COJTHEYHBIX OaTapeil. Y TJIEKUCIbIN Iasd CIIenu-
AJIbHO TIOJIBOJIUTH TOXKE He HAJI0 — ero XxBaTaeT B OKPYyKa-
Io1eM Bo3ayxe. B ogHO oTBepcTHe Takoro npubopa 6yaer
eeJHeBHO HAJIWBATHLCA BOJA, MOCKOJLKY OHA HEODX0au-
Ma 151 GOTOCHUHTE3a, a U3 IPYroro 0yeT BBICKIIATHCA Ca-
XapHBIU NecoK. 3By4uT HeBepoaTHO! Jlogu Takoi horyc
II0Ka IpojiejlaTh He MOTYT, & BOT PACTEHHS COBEpPIIAIOT
ero Ka 1y MUAHYTY, YJIaBJIUBAs COTHEUHBIE JTYUH.

Bnarogapa dorocuHTe3y pacTeHUs KayKABIA TOJ He
TOJIBKO CO3/1al0T MUJIJIMAPABI TOHH NUTATEJIbHBIX Be-
IecTB, HO M pacTyT. Alap, KOTOPBIM MBIIIYT APOBA B IeY-
Ke, — aTo 3Heprua CosiHIA, KOTOPYIO KOI'ZAa-TO 3amaciu
JlepeBbs IJisg CBOUX HYXKJA. KameHHBIN yroas o6pasoBasics
U3 IpeBHUX pacTeHmii. Ero sHEeprusa taxkie MMeeT «COJI-
He4YHOoe» Ipoucxomxaerue. [Io MHEHUIO MHOTMX YUYeHBIX,
He()Th M mojy4aeMblii U3 He(Tu OeH3UH CBOMM IMPOHUC-
XOXKleHHeM 06s3aHbl HaneMy JHeBHOMY cBetuay. Ilomy-
yaeTcd, 4yTo u apromobusu asuraer Comane! [ua paborsr
rUAPOIJIEKTPOCTAHIIMM TOXKEe HYXKHO COJIHEUHOe TeILIo.
ITonnpoOyit cam 0OBACHUTH, KAK B 9TOM CJydae sHeprus
ComHiia npespaiaercs B 3JIEKTPUYECKUH TOK...

CHI] CYLLECTBYIOT

aHeprum ConxHua

B xonIe XX BeKa JI0/I1 CTalu pa3pabaTbiBaTh IPUEMBI,
[HO3BOJIAIONIME YJIABIMBATE COMHEYHYI0 dHepruio. IIoka
«IoiMaTh» ee yjgaercs HemHOro. OnHaKO NHXKEHEPEI
VIIOPHO CTpeMATCA co3/aTh 3P (HEeKTUBHEIE COTHETHbIE ba-
Taped U IaHe M, SHEPIUU KOTOPBIX XBATHAJIO Ob1 Ha Bostee
cepbeaHbIe 3aiaun. B mepsoit Tperu XXI BeKa TOJIbKO He-
CKOJIbKO TIPOLEHTOB 9HEPreTHYeCKUX MOTPeOHOCTeH YeIo-
BeuecTBa OyAeT Y/AOBJIETBOPATHCA Osarojapa sHEPruu
CosHna, Ho B 6y AyIeM aTa J0Js MHOTOKPATHO BO3PACTET.

Co BpemeHeM OOJIBIIUHCTBO JOMOB OyayT CTPOUTBCA C
KPBIIIAMH, CIIOCOOHBIMM HAKAILIMBATH COTTHETHOE N3y e-
HYe U NIPEBPAIIATH ero B JJIEKTPUUECKYIO IHEPIUI0. eo-
BEK HAYUUTHCS IOAPAXKATh PACTEHUAM U CTAHET CUHTE3U-
poBaTh NPOAYKTHI M3 BOABI M BO3AyXa. ABTomMObUIAM
U camMojieraM He HY)KeH OyjeT OeH3UH, & KOMIIBIOTEPE! HE
NPUAETCS BTHIKATH B JJIEKTPUYECKYIO PO3ETKY. ]ESpeMﬁ
3THX YyZec HaCTaHeT, KOT/Ja YeJ0BevIeCTBO B IOJHOU Mepe
HAYYHUTCA MOJB30BATHCA fauxadIlIuM K HaM UCTOYHUKOM
KOCMMUUECKOi sHeprun — 38e3/101 1o umenu CouHile.

-
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TAUHCTBEHHOE NMPUTSXXEHUE

Hoe o6oOmenue, cHOpMyIUpOBAB 3aKOH BCEMHDPHOTO
rAroredus. He Tonbko 3eMiuss npuTsaruBaer K cebe s6-
saoko0. Bee Tena npurArusaioTea Apyr K apyry! S6aoko
TOMKe BosAeicTBYeT Ha 3emuaw. OgHaAKO cHIa 3TOTO
NPpUTAKEHUSA TAK MaJjla, YTO He OKa3blBaeT IIpaKkTHye-
CKY HUKAKOTO BIUAHUSA HA JBUIKEHUE HaIllell MacCHB-
HOM IIJIaHETHI.

Cuny TAroTeHMs MHaYe Ha3bIBAKT CHJOH rpaBuTa-
uuu (nar. gravitas — «TaXecTb» ). YeM MaccHBHee Te-
Ja, TeM ¢ OOJbIlled CHJIOH OHH NPHUTATHMBAIOTCA APYT
K apyry. Cuna TATOTeHUS 3aBUCHT M OT PACCTOAHUS
MexX Iy TenaMu. YeM OHO MeHbIle, TEM CUJIbHEE I'paBH-
ranusa. Yenosek U cToAlLIas Mepeg HUM Ha CTOJIe YalIka
MPUTATUBAIOTCA APYT K APYry. IIoCKONBKY Macchl 3TUX
JBYX TeJl HEBEeJIHKH, YeJIOBEK He YYBCTBYET CHUJIbLI IIpHU-
TAXKeHHUSA K YalllKe, a yalllka HUKOr1a He CABUHETCH 110
Hesuaumas cuna npuTaxeHus
YAEPXUBAET NiaHeTsl Ha opbuTax

s

-

TAUHCTBEHHOE MPUTSXEHUE

Oruero 3emus auraerca Boxpyr CosHIA IO CBOE op-
bure? OTuero oHa He yyjeTaer OT HEro B 6e3oHHYI0 rTyoH-
HY KOCMOCa HJIM He IaflaeT Ha Hallle CBeTUJI0? IT0 00'bICHS -
ercs JeiicTBueM UeHTPOOeKHOH cuiabl. UMEHHO oHA
3aCTaBJISIeT OTKJIOHATHCS T0/[BECHBIE CU/IEHbS HA BPAILlA0-
merica kapyceau. [lox BozneiicTeuem LHEeHTPOOEKHOM CUTIBI
KaMeHb BBIJIeTaeT U3 PAaCKPyYeHHOM npamu («yberaer» or
ee [eHTpa). ITa Cujia TeM 0OJbIle, YeM MACCHBHee BpaIia-
IOIIIeeCs TeJIO U BBIIIE er0 CKOPOCTb.

HNmenno meHTpobeskHas cuia He MO3BOJAET HAIIEH
nianere ynacte Ha Counme. OgHakKo uTo e urpaer
POJIb BEPEBKHM, yJep;KuUBawIleir ee Ha opoure? Bmep-
BbI€ OTBETUTH Ha 3TOT BONPOC cmor B X VII Beke 3HaMe-
HUTBIA aHIINicKul pusurk Mcaax Heioron. Cormacuo
JIET€H/e OH OJHAaKABI YBU/E] NajleHue s6JI0Ka B cajy.
W3 31010 06BIYHOTO siBIeHUA HboOTOH cleiajl TeHUAab-

Cwvna rpasutauuy yaepxueaer
NNAHeTy, Kak BEPEeBKa.

1 — 3emns; 2 — JlyHa; 3 — gBuXeHue
Bnepeq; 4 — cuna rpaBuTaumm;

5 — HaTsXeHUE HUTK
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BO3/IeICTBHUEM 3TOM CHJIIBI CO
cBoero mecra. Muoe peno
Conuue u 3emid.

Huamerp CosHIa cocTas-
aser 60Jee MHJIJIMOHA KHJIO-
MEeTpOB, & AJA TOT0 YTOOBI
BBIPA3UTh €r0 Maccy B MMUJI-
JIMOHAX TOHH, moTpebyercs
nudpa ¢ ABaALATHIO HYJIA-
Mu. HeyauBureabHO, UTO Ta-
KO€ TUTaHTCKOE TeJO IIeIKO
yAEepKUBAET HAIIy MJAaHeTy
IIOCPEJCTBOM CHJIbI IIPUTH-
skeHudA. Ilo cpaBHEeHHUIO ¢
CosHIeM Haa njaHera o0-
JajaeT KpPOIIeyHOM Maccoi.
ITosromy Bemis, XOTA U
npuraruBaer kK cebe ConHIle, BO3eiiCcTBHAE 9TOM CHUJIBI HA
HeOecHOe CBETHJIO IOYTH He CKa3bhiBaeTcH.

Jlns Toro uro6s! yneTeTh ¢ 3eMJIM B KOCMUAYECKOe TIPOo-
CTPAHCTBO, HEOOXOJUMO MPEOAOJIETh CHJIIY €e HMPUTHMKe-
HUA. Hama niasera ¢ MOMOUIBIO 9TOM CHIIBLI yAepKHBaeT
cBoio atrmocgepy. 'assl, U3 KoTtopwix cocrour CoiHile,
MIPUTATHUBAIOTCS K IIEHTPY CBETHUJIA, I'Jle BOBHUKAET UyI0-
BUIIIHOE JaBJieHMe. B pesyibTaTe HAUMHAETCSH TEPMO-
SAIEPHBIA CUHTE3 U BbIJIeJII€TCA TMTaHTCKAsd 9HEePrus, KO-
ropaa Mo)ker pasopBarbk CosHie Kak 6omOy. OpHaxo
B3PBIBA He MPOUCXOJUAT, TMOCKOJBKY CHJbBI IIPUTSIKEHUT
MIOCTOSIHHO CTATMBAIOT BHeNIHKe ciaon CorHIa 110 Halpas-
JIEHUIO K ero IeHTpy.

C rpaBuTanmueil Mbl UMEEM /I€JI0O B TEUEHHUE BCEH KU3-
HU. BmecTe ¢ Tem, HecMOTpPS Ha PacIpPOCTPAHEHHOCTh M
00BIIEHHOCTh TPABUTAI[MMA, OHA HE CTAHOBUTCH OT 3TOIO
1HOHATHOHU. [ledcTBUTENBHO, C Yero Obl TeJjia, HUKAK He
CBfIBAHHBIE APYT ¢ APYTIOM, JAOJIKHBI JPYT ApPYyra MpUTH-
rUBaTh? '

OTBeTUTH HA ATOT BONPOC NOUBITAJICH BeJUKUI QUBUK
XX Bexka Anpbepr ditnmreidH. OH nMpeAnoNOXKMuI, 4TO
J100bIe TeJla MEeHSIOT OKPYKalllnee UX MPOCTPAHCTBO.

WUcaak HbioToH

TAUHCTBEHHOE NPUTAXEHWE

ITycrs y Hac umeercsa 6OJb-
I10M KYCOK TOJICTOM PEe3UHO-
BOH muenku. PacTsiHeM ee, a
B IIEHTP MOJIOXKUM THIKEeJbIH
»eJsie3Hblit map. O" nporueT
IJIEHKY, ¥ BOKPYT HEro BO3-
HHUKHET UTO-TO BPOJie HerJy-
fokoit nynku. Eciau Teneps
[OJIOKUTH HA Kpay IJIEHKU
MAaJIeHbKMH IIapUK, OH IIOKa-
TUTCS NPAMO B JYHKY, TO
ecTh Oy/ieT «IPUTATUBATLCH»
HeHTpanbHbIM mapoM. Eciau
KaTaHyTh [IaPUK 110 TIOBePX- |G
HOCTM M3OTHYTOM NJIEHKH, ey
IpU/aB €My HEeKOTOpYIO Ha-
YajbHYK CKOPOCTb, OH MO-
JKeT ¥ He CKATUTHhCA B JIYHKY, a JIUIIb U3MEeHMUT Hallpas-
JIeHHe CBOEro JBM)KEeHMs, NPOKATHUBIIKCHL 110 ee Kpar.
VIMeHHO TaK MEeHAIOT TPAeKTOPUIO CBOET0 ABMIKEHU A Obl-
CTPO ABUTAIOLIMECA KOCMUUECKHUe Tesa, MONaBIIHe B 30-
Hy npuTsKeHnsa nuaner uiau CosHIa.

Pasymeercsi, 3TO BCEro JIUIIbL HarJIA HAA MOJIeJIb UlleH,
KOTOPYIO Ipeaioxus Anpbepr DitnmTeitH. Mbl He MOXKeM
HM YBH/I€Th, HU MOUYYBCTBOBATh, KaK TaKue MACCUBHBIE
Tesa, kax Semusa uau CostHIle, HCKPUBIAIOT BOKPYT cebs
npoctTpancTBo. OHAKO ABHIKEeHME HeOeCHBIX Tes yOeau-
TeJbHO JI0KA3bIBAeT, YTO TaKoe ABJIEHHEe JeHCTBUTEJILHO
cymecrsyer. Maccunoe CosiHIIE cO3/jaeT BOKPYT ceds
HEYTO BPOJie IIPOCTPAHCTBEHHOM «JIyHKH». 3eMJIs [BUra-
eTCsA 10 ee Kpalo ¥ He NajaeT B Hee Oyrarogapsa neHTpodesk-
HOWU cue.

C »T0#t TOUKH 3PEHUS MIPOCTPAHCTBO, B TOM YHCJIE KOC-
MHUUYECKOe, — He IIPOCTO IIYCTOTa, B KOTOPOM HUUEro Her.
dusuKu, usyyamlue Bakyym (Jar. vacuum — «IycTo-
Ta»), YTBEPHKIAIOT, UTO TO MPOCTPAHCTBO UMEET CJIOYKHOE
CTPOEHUE U [JaXKe MOYKeT MOPOMKAATE OTAeJIbHbIe YaCTUILBI,
H3 KOTOPBIX COCTOAT aTOMBI.
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POXAEHWUE COJTHEYHON CUCTEMBI

CHutbl TATOTEHMSA UIPAIU PEIIAIOITYIO POJIb B obpasoBa-
HuM Hameid ComHeunol cucreMbl. Brnepsbie BCepbes 3a-
AYMBIBATBCA O TOM, Kak mMorau obpasorarscs ConHme u
Bpalamwlinyuecs BOKPYr HEro mJjaHeThl, CTaJ HeMelKHi
dunocod Ummanyun Kanr. B 1755 r. on ony6aukosan
CBOe counMHeHHMe «Bceobmasa ecrecTtBeHHasi MCTOPUA M
Teopus Heba», B KOTOPOM mpeanosarai, yto CorHeuHas
CHCTeMa BO3HHMKJIA U3 1epBOHAYAJBHON TYMAHHOCTH. I0-

BOPA COBPEMEHHBIM S3BIKOM — M3 FHT'AHTCKOIO T'a30MbI-
JieBOro obaaka.

Bo Bpemena Kanra MmHOrue joau sepuiu, uro BeesreH-
HYIO co3/aJ1 60r, 1 ¢ TexX Iop OHA CYIIeCTByeT B HeM3MEH-
HOM Bujie. KaHT BepBbie 3aroBOPMII 0 KOCMOrOHHYT (rpeu.
kosmogonia — «IpOMCXOMKIEHUE MUPA»), TO €CTh CTAJ
paccmarpuBaTh COJIHEUHYIO CHUCTEMY B ee DasBUTHH.
OH 0CTOPOKHO yTBEP AT, YTO AJIS obpaszoBanus Conxua
U NJIaHET JOCTATOYHO MEePBUYHOIO MaTepuasa, a TaKike
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ConHeyHas cuctema, B03MOXHO, obpasosanachk
W3 ra3onsinesoro obnaka

CHJI, KOTOPBIE OTKPBLI ¥ onucas ¢pusuk Mcaax HyioroH,
B YACTHOCTH CHJIbI TATOTEHUsA. BDOXKECTBEHHOI'0 BMellla-
TeJbCTBA B npouecc obpazoanusa CoHEUHON CUCTEMEI He
rtpebyerca. s Bpemenn, B koropoMm »xui Kant, 310 6b1-
JIa O4eHb CMeJIad MbICIb.

CoBpeMeHHBIE€ B3rJIAJbl HA MPOUCXOMKAEHUE HAIIero
CoJIHIIA ¥ OKPYIKAIOIUX ero mJIaHeT BO MHOI'OM IIOXO0XKH
Ha Teopuio Kanra. YueHble mIpeArnoJiaraioT, 4TO OKOJIO
5 munumapoB Jer Has3aj Ha mecte COJHEUHOH CHCTEMBI
CyLIEeCTBOBAJIO M'MIaHTCKOEe 00/IaK0 IBLIM U ra3oB, pacTH-
HYBIIIeecs B IPOCTPAHCTBE MOYTHU Ha 6 MUJJIMap/10B KUJIO-
MeTpOB. ACTPOHOMBI JIOKa3aJH, 4TO NOA00HbIe ra3onblie-
Bhle 00JlaKa [0 CHX I[OpP CYIIECTBYIOT B HEKOTOPBLIX
yrogkax OesbpexHoro kocmoca. Taxue obimaxka cocTosT
B OCHOBHOM M3 BOJOPOJia U rejiusi — TO €CTh U3 ra3os, 00-
pasyoimux M Haure cBeTuso. Ha n0J10 ocTanbHBIX Be-
II[eCTB NPUXOAATCS JBE COTHIE JOJH MAacChl ra3olblyIeBOro
obaaka. Pagmep «IBLIMHOK» B ra30BbIX oOJiaKax ma3Meps-
eTCs THICAYHBIMHA J0JSIMH MUJITHMETPA.
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Hecmorpa Ha HeoObruaii-
HYIO JIETKOCTh BOJAOPOJa U
reJius, 9TU rassl Bce Ke 00-
aanpatoT maccoit. IToaTomy co
BpEMeHeM ViKe 3HaKOMble
Tebe CHJIIBI NPHTIKEHUS T10-
CTeNeHHO HAadYaJau «CTATH-
BATh» JIOIJIAaHETHOE 00JaKO
B OoJsiee mioTHOe obOpasoBa-
Hue. B ero cepeaune oopaso-
BAJIOCh THIaHTCKOE IEeHT-
pajbHOe TeJo, a caMo 00JIaKo
CTAJI0 IJOCKHM, IIOXOXXHM
Ha AUCK, ¥ Ha4YaJo BpalnaTh-
cs. IIpuunHy 3TOro0 BCe yCKO-
PAIOLIEroCA KPYTrOBOI'O JBU-
JKEHUSA TOHATH HECJOXKHO.
Korga kpyxkaiascsa ¢GuUrypucrka NpmxuMaer K cebe py-
KM, CKOPOCTH ee BpallleHus pe3ko Bodpacraer. [IpumepHo
TO K€ MPOMCXOANJIO U B CXKMMAIOLIEMCS I'a30nIbLIeBOM 00-
naxe. Ilo mepe yMeHBIIEHHA ero pasMepoB HeDOJIBIIIOE
JBHKEeHHE CIyIAIolerocs rasa CTaAaHOBUJIOCHL Bce Oouiee
MHTEHCUBHBIM.

Korpa gasieHue u TeMrneparypa BHYTPU LI€HTPAJIbHO-
ro TeJia JOCTUTJIM KPUTHYECKHX BeJIMYHH, HAYAJIach Tep-
mMosajepHada peakuusa. Tak, 6onee 4,5 MUIIUAPAOB JeT
Hasaj «3a)kraoch» Haie ConHue. M3 Bpamawoiuxcs Bo-
KPYyr HeEro ocTaTkoB obOjgaka IocTemeHHO copMHpoBa-
Juch 0oJiee IMJAOTHBIE KOJbIIa. B KaxaoMm u3 HUX 00paso-
BAJICA «CTYCTOK», KOTOPBIH IIO3XKe CTaJ NJaHETOH.
Yd4eHBIle CYMTAIOT, UTO Ipouecc 0oOpasoBaHUA MJAHET
B Hamieit CongeuHo cucTeMe aiunicsa okoso 100 munnuo-
HOB JIET.

Ecnu 6pocuTh B CTAKAH C BOJAOU CMECh ITeCKA U JKUIKOMU
I'JIMHBI, MACCUBHBIE IeCYMHKH OBICTPO ymagyT Ha MHO,
a JIeTKHe YacTHILHI elrfe JoJaro 6y AyT 1JIaBaTh B BU/IE B3Be-
cu. IIpumepHO TaKO# e mpolece IPOUCXOAUI U IIpU (op-
MupoBaHuu miaaHetr ConHedyHo# cuctembl. B pesynbrare
JeicTBUA CUJ TATOTeHUA OoJsee TAXKeJible BelllecTBa OKa-

Mmmanyun Kaut

- Tpu cTaaun oGpa3osaHims
nnavet ConHe4Hol cUcTeMbl

3BIBAJIMCD B IIeHTPE TIIaHeThl, GopMupys# ee sapo. CHapy-
'KU OCTaBaIMCh OoJtee Jerkue raspl. CBOMM rOpsSAYHM JbI-
xanuem CosHie 6YKBAJbHO «CAYJI0» STy HEPBUYHYIO I'd-
30ByI0 00OJOUYKY € OGamxadmux K HeMy IJIaHeT. Tax
06pasoBaJKCh [ePBble UeThIPe OTHOCUTEIbHO MaTeHbKHE
nraners: CosHeunoit cucremsl — Mepkypui, Benepa,
Bemas 1 Mape. OcranbpHble IJIAHETHI paclojarajnuch Ha-
cTONMBKO gasexo ot CoHIla, 4TO COXPAHUIN CBOO ITepBUH-
HYI0 «TrasoByio my0y». llmaHeThl-ruranThbl IOnurep, Ca-
TypH, YpaH u HenTyH cOCTOAT B OCHOBHOM M3 TrasoB.
UckioueHue cocTaBiisier, IOMKAJIyH, camas NOCJIeAHSA
nnanera Comaeunoi cucremsl — Ilnyron. Ona coBceM He-
BeJIMKA 10 pa3MepaM, XOTs U OHA, KaK U OCTaJIbHbIE €€ I'i-
raaETcKue cobpaThbi, COCTOUT U3 rasa.
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Korza 3amackl BOJOpoO/ia B IEHTPAJIbHON JacTH Connna
OyayT McYeplaHbl, TepMOAAepHAA PeaKIus He Ipexpa-
- s . ' B tuTcA. 30HA, rje Oyaer IPOUCXOAUTE STOT IIPOIece, Had-
. . 9 o8 HeT JBUTAThCH 110 HAIIPABJEHUIO K TIOBEPXHOCTH CBETHJIA.
- Nl Tak OroHb OT MOTYXIIIEro KOCTPa MePeKUIbIBAeTCA HA OK-
PYKAIOILYIO ero cyxXyio Tpasy. CuJIbl rPaBUTALIUM YIKE HE
CMOTYT CIEepIKHBaTh JaBjieHue, BO3HHUKAIOIee B pe3yJib-

Tate TepMosAepHOi peakmuu. Tax Hanre CosHIle HAUYHET
MeJIEHHO paclyXaTh, MOCTENIeHHO CTAaHOBACH KPACHBIM
ruragToM. Ero pasmepbl BO3pPacTyT HACTOJBKO, 4TO MO-
. " CIOTHT GuMsKafiiiue K CBETHJY IlaHeTbl — MepKypuu,
' Benepy u mamy 3emiao. K cuacrbio, mpouecc «yMupa-
. Husi» CosHIla HauHeTcs Heckopo. ITo pacueram y4eHBbIX,
OHO Oy ieT CBETUTH MO-TIPeKHEMY ellle HECKOIbKO MUJLIH-

o W ap/l0OB JIeT. i}
TpyAHO CKa3aTh, YTO MPOUZOH/IET C UeJOBEYECTBOM 3a
TaKoit HeBOOOPA3UMO 0JTHi epuos BpeMenu. Bee monn

a -, -
B Hebe sipko 3aropenack HOBas 38e3za -

XWU3Hb U CMEPTb 3BE3[bl

Haine Coanite cBeTHUT BOT yike Hosee 4,5 MUIIHAPIOB é
JieT, IMOCTOSHHO PAacXOOys CBOe «sJepHOe TOIJUBO» —
Bogopo. OueBH/AHO, UTO KaK Obl HU OBLIU BEJTUKHU €TI0 3a-
Imachkl, paHO MJM IMO3JHO ITOT pecypc OyaeTr HMcUepriaH.
Korpa »xe aTo mpousoiiieT, ¥ 4TO TOTr/Ja CAYUUTCH C Ha-
IITAM CBeTHWJIOM? ACTPOHOMBI, U3YYAIOIIUAE 3B€3/IbI, MOT'YT
OTBETHTH HA 3TH BOIPOCHI. Beb B KOCMOCE CYILECTBYIOT
3Be3/bl-IaTpuapxu, Koropsle Ha 8—10 MuIMapaoOB JeT
crapme Hamnrero ConHila. BerpeuaroTess ¥ coBceM IOHBIE
3BE3I0YKHU, KOTOPBLIM OT POy He Dojiee HECKOJBKUX MUJI-
JuoHOB JeT. CiemosaresnbHo, HAOMIOHAS 34 COCTOSIHUEM
pasnu4YHBLIX 3Be3]] BO BcesleHHOW, MOKHO MOHATHL, KaK
OHH BeAYyT cebs ¢ TeyeHHeM BpeMeHHU. TaK, ONBITHBIM HA-
OaronaTenb-uHOIJIAHETAHWH, UCCIenysa Ha 3eMJje geTeu,
B3POCJIBIX M CTAPUKOB, MOKET IMOHATH, KAKHe U3MeHeHH

*
OPOUCXOAAT C JIIOJAbMH BO BpEMEHH. BbiﬁQOC rasa npu poXxaeHuu
HOBOW 3BEe3bl

. * .
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Pasmep ConHua (1) B cpaBHeHuu
C pasMepamu KpacHoro (2)
u benoro (3) kapnukos

Ha Hallle} IJIaHeTe COCTABJIAKT €UHbIN GUOJIOrHYeCKuit
BUM, & BUJBI HE XKUBYT TaK HOJro. BeITk MOXKeT, K ToMy
BpeMeHU Ha 3emye OYIyT CyIeCTBOBATH JIOLH COBCEM
MHOTO BuZAa. BrosHe BO3MOMKHO Tak:Ke, UTO pasBUTHE
TeXHUKHU NPUBEJIET K CUTyalUuU, KOrZa pasdyM Ha 3emJjie
IIpUMeT KaKHe-TO UHbIe (POPMBI, KOTOPEIE U IPEACTaBUTh
cenvac TpyznHo. B mo6om cayuae, Conuue 6yzer ocTaBaTh-
CA CTAPBIM OOPBEIM CBETUJIOM HA IPOTSAMEHUU JKU3HU CO-
TeH U ThICAY ITIOKOJEeHUH JIHei,

IIpespamenue CosiHIla B KPACHOrO TMTAHTA €I1le He oy-
AleT KOHIIOM Halllero cBeTusa. B KoHIle KOHIOB 3Heprus Tep-
MOsi/IepHOU peaKIUuHU OTOPOCUT B KOCMOC BHEIITHHE 060JJ0YKH
ConHna, a CHJIBI TATOTEHHSA COKMYT €ro «BBITOPEBILEe»
1 JIMIIeHHOe AJIePHOM 9HePIUU reJIneBoe PO B HEBEPOATHO

Paamep ConHua (1) B cpagHeHuu
¢ pasmepamu ronyboro (2)
1 KpacHoro (3) ruraHToB

ILTOTHOE ¥ MacCUBHOe 00pa3oBaHHe. Y YeHbIe Ha3bIBAIOT Ta-
KHe OCTAaTKH HOTYXINUX U IMOCTEIeHHO OCTHLIBAIOMIMX 3Be3[
OesIBIMM KapJauKaMu. B KocMoce OHM COCTaBIAIOT OKOJIO OJI-
HOM iecATOU foau Beex 38e3. OMHAKO U 3TO ellle He ITOJIHBIN
KOHel| TpeBpalleHus 3Be3[bl, €CJIU OHA OblIa TPUMEDPHO
B IIoJITopa pasa bosbire Hatrero CostHIa.

Torma cuybl IPUTSAXKEHUST MOTYT TaK CHJIBHO CiKaTh Oe-
JIBIA KapJuK, 4TO IOCJIeAYeT KOoJocCaJbHBIM B3pbiB. Taw
poKJaeTcA CBepXHOBas 3Be3ja. Ee KpaTKad BCIILIIIKA B He-
CKOJIBKO TBHICAY pa3 GoJIbIlle APKOCTH O0BIUHOM 3Be3abl. Ac-
TPOHOMEI M3peaKa HaOMIAaoT TaKHe BCOBIIIKHA B KOCMOCE.
Bonbitasa yacTh B30pPBaBIIEHCS CBEDXHOBOI 3Be3abl pasie-
TaeTcs B IPOCTPAHCTBE CO CKOPOoCcThIO A0 10 ThicAY KHIIOMET-
poB B cekyHAy. OcTaBimeecs e IocjIe B3PEIBaA IIeHTPaJILHOe
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MOJKeT TpeozoneTs aaxke cser. O6pasHo roBops, YepHasd
ABIpa — 3TO CBOEOGPABHBIN «IIpOBaJI» B IPOCTPAHCTBE, U3
KOTOPOTO HWYTO He MOMKeT BbUIeTeTh. JII0DONBITHO, UTO
BIlepBLIE CYII[eCTBOBaHUE NMOJAO00HBIX KOCMUYECKHX o0 BeK-
T0B GBIIO TeopeTHuecku mpeackasano eme B XVIII Beke.
[TOHATHO, YTO B OTJIHYMe OT OCTAJbHBIX HeDeCHBIX sBJIe-
HUil HeIOCPEACTBEHHO HA0I04aTh YePHEBIe ABIPEL CI0AHO.
Ouu Beib, B OTJMYUE OT 3Be3[, He CBETATCA U HUYEro He
nanyuator. Hegocrarok nEGopManuy O CTPOCHUH Y€PHDIX
ABIP ¥ O IPOLECCaX, KOTOPbIe B HUX IIPOUCXOAAT, II03BOJIA-
eT (haHTACTaM CTPOMTH CMeJible IPEAIONOXKeH A, YTO Ta-
Kue Ge3qOHHBIEe «KOCMHYECKUEe KOJIOALBI» ABJISIOTCA Ka-
HaJaMH{ B MHBIe BCeJIEeHHBIE.

Pa3Hble cTaauy pa3BuTus 38e3abl

ny. Ee pasmep MmoixeT OBITh KPOXOTHBIM — BCEI'0 HECKOJBLKO
JEeCATKOB KUJIOMETPOB, YTO IO 3Be3JHBIM MEpKaM COBCEM
maJjo. OmHaKo Macca TaKoro «IMapuKa» YyJ0BUIIHO BeJIUKA.
Opue KyOUYEeCKHH CAHTUMETP HEeUTPOHHOI 3BE3Abl MOMKET '
BECHTH MUJIJIMOHEI TOHH! .
Cynsba 3Be3j 3aBUCUT OT UX Macchl. B KocMoce cyliecT- B

BYIOT 3Be3JIbl, YbHM Pa3Mephl BIBOe X BUETBEPO MeHbIIE Ha-

mero ConHua. B KoHIe cBoe#l 'KMB3HM OHM IIPEeBPATATCA * 4 -

B Oenbix KapaukoB. OQHAKO CYLIECTBYIOT 3BE3Jbl, KOTO- *
pble B IECATKH ¥ COTHU paa 0oJibmie Halnero ceeruna. Mx
coKaTHe B IIPOIecce CTAPeHUs MOYKEeT IPHUBECTH K 00paso-
BAHUIO ellle OJHOTO YAUBUTEIbHOIO0 KOCMUYECKOT0 00BeK-
Ta — YepHO# AbIpbl. CUJIBI TPABUTALIMH, KOTOPBIE CO3/[aeT
TaKoe CBEPXIIJIOTHOE TEeJI0, HACTOJNBKO BEJIUKH, UYTO UX HE

AAPO cKUMaeTca B elle 6oJiee MIOTHYIO HeI'rJlTpOHH}-'IO 3Be3- ' P s + Y
-

Ymuparoulasa 3sesfa
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Cartyph

MJIAHETbI CO/THEYHOW CUCTEMBI

Hacrano Bpems mogpo6uee [IO3HAKOMUTHCA C IJIaHeTa-
mMu CosIHeYHOMH cucTeMsl, Hamepsars PacCTOAHUSA, KOTO-
Prie oTAens0T ux or Connna, B KHJIOMeTpax HeyHo0HO —
OU@PE OyayT mosy4yarses ¢ HIECTBIO, CEMBIO U JJaXKe IeBs-
ThI0 HyJAMH. Iloatomy acTpoHOMEI IPEJIJIOMKHUIN CBOL
9TAJIOH /LISl UI3MEPEHUS KOCMUYECKUX PACCTOSHUN — Tax
Ha3BIBAEMYIO ACTPOHOMHUYECKYIO eanHuny (a. e.). Oua pas-
Ha CpelHeMy pacCTOAHHIO SeMIu oT Connna, 1o ectn
149,6 munmuonam KHJIOMETPOB. ’

Meprypuii

Mepxypuit — 6amxaii-
mas Kk Conany nianera. Ona
yAaneHa OoT HaIllero CBeTUJA
BCero Ha 58 MHUJIJIMOHOB KH-
JIOMETPOB, YTO COCTABISET
0,39 acrporOoMuuecKux eIH-
HULO. Bnaropaps stoit oco-
benHocTH Mepkypuii oberaer
BOKpyr CosiHIIA OTHOCHTE Ib-
HO ObICTPO. Mepkypuanckmii
oL ATUTCA BCero 88 3eMHBIX
CYTOK.

-

o - e

OTHOCHTenbHEIE pasmepbl naHeT CORREYHON CHCTEMbI

-~

Mepkypuii — mMajienbKas nianera. Ee macca B 18 pas
MEHBbIIle Macchl 3eMJIM, a AuamMeTp, paBHbIH 4878 KM,
B 2,6 pasa meHbllle quamMeTpa Hallel niuanersl. MepKypu-
aHCKHUe CYTKH auarca 58,6 3eMHBIX. YUHUTBHIBAA CKOPOCTH
obpamenuss Mepkypus Bokpyr CosiHIla, 3T0 0O3Ha4YaeT, 4YTO
JIeHb HA 9TOH ILJIaHeTe CMeHSeT HOYb BCETO ABaKbI B TOAY.

MeaneHHOe BpalieHue BOKPYT CBOEH OCH U OYTH IIOJIHOE
OTCYTCTBHE aTMOC(ephI BBISLIBAIOT KOJOCCATILHEIE Ilepera-
Bl TEMIEpaTyp Ha NOBEePXHOCTH IJIaHeThl. [[HeM coyiHey-
HBIE JTy4H pasorpesaior ee 10 +360 °C. Houbro mos Bo3ei-
CTBMEM KOCMHYECKOr0 XOJI0Aa NHOBepXHOCT:E Meprypus
octeiBaeT B cpepHeM a0 —160 °C. IToBepxunocTs Meprypus
HAITOMUHAEeT JYyHHBIM penbed. OHa u3pbITa Kparepam,
pa3Mep KOTOPbIX MeHbIle JYHHBIX., ITH HaOIIOJeHUsA TOJ-
TBEPAUJ aMepUKaHCKHMH KocMuuyeCKuM anmapar «Mapu-
Hep-10», koroperit B 1974 r. nposeren B6iu3u Meprypus
U Tiepeiait Ha 3eMJTI0 300parkeHu s ero IMOBePXHOCTH.

Croe HazBanue neppas nnaHeTa ConHeUHONH CHCTEMBI 110-
JIyUHJIa B YeCTh JApeBHepuMcKoro 6ora Mepkypus. B apes-
Herpeuyeckux Mudax MepKypuio coorBeTcTByeT I'epmec —
cblH 3eBca U ropHOH HuM(pb! Maiiu, Koropasa ObLia goye-
prio TuTana ArnanTa. IIpoBopHsblil 1 6bicTphIi ['epmec ya-
CTO CJIYKHJI OJTUMIIMHMCKHM O0raM B KauecTBe IMOCJTaHHUKA.
On Mor 6bICTPO JeTaTh MO BO3AYXY 61arozaps KpbLIaThIM
CAHAAJHAM U LIJIEMY € KpbLIbIInKaMu. Mudsl pacckasbiBa-
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-Mepkypui,
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10T, YTO C JleTcTBa I'epMec OTJIMYAJICS U3BOPOTIMBOCTHIO
XUTPOCTHIO M yMoM. He ciy4ailHO OH crTaJ HOKpOBHTEJIel\;
TOPTI'OBIIEB, IYTEIIECTBEHHUKOB UM JasKe MOIIIeHHUKOB. OT
bora cera Anosnona I'epmec moayums Kaayleld — BOJ-
1me0HBIA TIOCOX, KOTOPBIMA 00J1a/1a71 CBOMCTBOM NPUMHDPATH
BpaXKkay. PemuB npoBepuTh €ro cBocTBa, 'epmec nomec-
THJI €70 MEeXK/AY ABYX cparkalouuxcs 3amei. B Ty jxe Muny-
Ty PenTHIMM OOBMJIM IIOCOX, IpPEeKparurB cxBaTky. C Tex
op I"epumec YacTO HOCHUJI ¢ cO00M OOBUTHIN JABYMS 3MEAMU
Kajiyle#t, IPUMUPAS C €ro MOMOIIBIO BPAMYIOIIHUX JIIO-
neit. Toprosis Bcerja Jyudiine BOMHEBI!

B coBpemeHnHO# KynabType MepKypHUi cuHUTaeTCA CHM-

BOJIOM TOJBH}XHOCTH, yMa, JIOO03HATEIHLHOCTH, KPACHO-
pedYusa, CHOPOBKH U JIOBKOCTH.

AAHETbl CONTHEYHOW CUCTEMbI

Benepa

Bropaa njaHeTa pacmnojio-
xxea oT CosrHIla Ha paccTos-
auu 108 mus. xM (0,72 a. e.).
Benepy HepPeJKO Ha3bIBAIOT Ca-
MON TAMHCTBEHHOM IJIaHETOMN
Conumeunoif cucreMsl. [leno B
TOM, 4YTO OT TIJIa3 gabmronare-
neir BeHepy CKpbIBaeT MOIHAA
armocdepa. CymiecTBOBaHUE
5TOM Ta30BOi 000J09KM ObLIO
npejCcKasaHo eue B 1761 ronmy
M. B. JIoMOHOCOBBIM, KOTZa 6 urousa, HaOM0Aada MPOXOK-
neHue BeHepsl 10 JUCKY CosHIla, OH 3aMeTHJI OKPYIKaB-
[1iee TIAHETY «TOHKOE KaK BOJIOC CHAHHEY .

OaHaKO «TOHKOW» BeHEpUAHCKAd aTmocdepa BOCIIPH-
quMaercs Tonbko ¢ 3emau. Macca TIIIOTHOTO ra3oBoToO
onessna Benepsl, TOJIMHA KOTOPOTO NOCTUraeT MO4YTH
70 kM, B 100 pas mpessliaeT Maccy 3eMHOM aTMOC(hEpPHI.
Taxoif MOIIHBIM CJIOW ra30B CO3JAET Y IIOBEPXHOCTH IJIA-
HeThl YyJOBUIHOE faBjeHne, paBHOe nasnenuio 90 zeMm-
gpix aTmocdep. K Tomy xe moboe AblIIamniee CyuiecTBo
g armocdepe Benepsl mOUTH MIHOBEHHO norupHET, BeAb
BeHepPUAHCKHUH BO3AYX COCTOUT B OCHOBHOM M3 YIVIEKHC-
snoro rasa. Tpu coTbie JOTH aTmocdepsl Benepsl IpUXO-
MATCA HA ras asorT, KOTODBIH TaKKe HeNPUTOAEH LA AAbI-
xauus. Y TOBEPXHOCTH MJAHETBl CMeCh JITHUX ras3oB
MOJKeT HarpeBaThcs A0 +470°C. Mauo Toro, JIOTHBLIE BE-
HepuaHCKue 061aKa mpeACTaBIAIT coboit KameJabKH Cep-
HOM KMCJIOTHI B JOBOJBHO BBICOKOI KoHIeHTpauuu. He-
¢MOTpA HA TO YTO IOBEPXHOCTH BeHepsl HanlOMUHAeT 1O
cocTaBy ¥ CTPOEHHMIO IOBEPXHOCTD 3eMJaH, TOBOPHUTH
0 BO3MOMKHOCTH KUBHU B TAKUX OKCTPEMALHBIX yCJIOBU-
AX He IPUXOJUTCH.

HeyAMBUTENbHO, YTO 4Yepe3 IIOTHYIO H HeIpo3pau-
HyI0 aTMoc(epy YIeHBIM AOJIro He yZaBajxoch paccMoT-
perb MOBePXHOCTb Benepsl. B onTuuecKyue TEJIECKOIEI
oy HabJrogaNu JIUIIb BHEIIHMI rasoBblil IIOKPOB ILIa-
Herpl. CHTyanus MSMEHHJAach, KOTAa YUEHbIC CMOTIJIA
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niaeT 6J1eCK caMbIX APKHUX 3Be3/. BeHepy HEeTPYAHO 3ame:
TUTh B BOCTOYHOM uacTu Heba Ha 3ape, JMO0 B 3amajHOMI
ero 4acTH IIocjIe 3aKaTra. Jra nJjaHeTa IoJy4duJia CBoe Ha-
3BaHHe B YECTb APEBHEPUMCKOM GOTMHM JI00BH, KPACOTHI U
nsopopoauda Bernepnr. B [Ipesnem Erunre Benepe coorser-
crBoBaJsia 6boruns Ucuna, a B Accupuu u BaBusione — 60ru-
Ha Wurrap. He cayuaiino orpoMHOe BYJKaHUYECKOe nnaq:o
9TOM NJaHeThl, CPAaBHUMOe II0 pazMepaM ¢ ABCTpajiueil,
NONyYUJIO Ha3BaHUe apxunejara Amrrap.

B npesuerpeuecko# mudosornu BeHepe cooTBeTCTBO-
Basia Adpoaura. JlereHabl paccKa3bIBalOT, YTO OHA POJIH-
Jlach M3 YIIaBIIMX B MOpe KameJsL KpoBu 6ora Ypana. Mop-
CKO#1 BeTep OTHeC ee Ha ocTpoB Kumnp, rae moaxe ObLI
OCHOBaH XpaM, NOCBSIIEeHHBIMH 601“11143 a106Bu. ChiHOM
Adpoauter u I'epmeca 6611 Masiesbku# Ipor. OT Opaka
¢ 6orom BuHOZenus [uorucoM y AdPOAUTHEI POAUJICS
Ipyrou Maabuuk — ['MMeHe#, KOTOPBIM CBSA3BLIBAJ BJIIOO-
JIEHHBIX OpauHbIMHU Y3aMHU.

Ilo coBpeMeHHBIM ITOBEPLAM NJIaHeTa BeHepa fgBasieTcs
He TOJILKO CUMBOJIOM JiF0OBU. OHA cBsI3aHAa ¢ Me"{TaTeJIE,HO-
CTBHO, MATKOCTHIO, 1IYBCTBPI'I‘E‘J'IbHOCT]:»EO H pOMaHTHROH.

«npomynatek» Benepy ¢ momombio 9JIEKTPOMATHUTHBIX
BosiH. Torza 6611 onpegenen AVaMeTD IJIaHeThI, KOTOPBIi losepxHocTh Bexeps!
cocraBun 12102 kM. [lonmosHuTEIbHEIE AaHHBIE O CTPOe-
HUM Benepsr 6uuim mosyuens: ¢ IOMOIIBI0 POCCHIICKMX
1 aMEPUKAHCKUX KOCMUYECKUX anmapaTos. B 1970 r. xa
[IOBEPXHOCTD IJIAHETHI COBEPIINIA II0CAJIKY OTEeYECTBEH-
Hasd cTaHIuA «Benepa-7». C ee IOMOUIBLIO YAAJIOCH BBLISC-
HUThH, YTO IIOBEPXHOCTh IJIAHETHI IIOKPbITA KAMHAMU
M IUIMTAMU DA3NMYHBIX Das3MepoB. MecTaMu 3aMeTHLI
CJIEIbI METEOPUTHOH 60MbapIHPOBKH.

Benepunanckuit rog anurca 224,7 3eMHBIX CYTOK,
4 CMEHA IHA ¥ HOYM 3aHUMAET OKO0JIO 243 3eMHLIX CYTOK.
CrenoBarensuo, 3a ogmn rox Ha Benepe Bocxon m saxon
Connna npoucxomur Beero JBaYK b,

3a HCKJIIoUeHneM JIyHBI, HU 0HO HEGecHOE Teo He MoJ-
XOIHT K 3eMJIe Tak 6IM3K0, Kak Benepa. Heyausurensho,
ITO Ha HOYHOM HebOOCBOje ee CBeTUMOCTD B 120 Paa IpeBkbI-

40




42

3eMiIs

3eMJssl — He camas 0oJbIIAS U He caMas MaJleHbKas
nnanera B Conneunoii cucreme. OQHAKO ee IMONOMKEHMe
CPeiin OCTAJIbHBIX IIJIAHET YHUKAJILHO. 3eMJIs B CpefHeM
yAaaneHa ot Connua va 149,6 MuaauoHOB KHUJIOMETPOB,
1 MMEHHO 9T0 paccTofgHue ofecneunBaeT Ha TOBEPXHOC-
THA Hallled MJIAHeTh [MAaNas3oH TeMIlepaTyp, B IpeaeJax
KOTOPBIX MOJKET CYLIeCTBOBATE KU3HL. B caMBIX rops-
IHX TOYKAX ee appPUKAHCKUX U CeBepOaAMEePHUKAHCKHUX
IYCTBIHB TeMIeparypa npubanxkaercs k +60 °C, 8 Ag-
TapKTHAE OHA MOXKeT onycKaThes 10 —90 °C. Ilns Hesza-
LMIIEHHOro YeJIoBeKa TaKoi Ieperaj OKaskeTcs cMep-
TeJII:Hf:IM, CpeAHue Ke TeMIepaTyphbl Ha MOBEPXHOCTH
Halley NJIAHeThl MOYTH HU/AeaJbHO NOAXOANAT A5 PASBHU-
TUSA KU3HHA.

He menee Baskny10 poss B NOoAAePKUBAHUY KU3HA HA
3emJuie UrpaeT ee BogHAS 000109Ka — ruapocdepa (rpeu.
hydor — «Bona»). Ona cocrasaser Bcero 1/4000 mosmio

NJAHETbI COTHEYHOW CUCTEMbI

Macchl Hallle# IJIaneTs, HO 3aTo noKphiBaeT 6osee 70%
ee nmoBepxHocTu. Macca semHo# armocdepsl B 275 pas
MeHbIlle Macchl ruzpochepsl. BoaaymHas o000s04Ka
3eMJIu COCTaBJIsieT MeHee OZHONH MMJIJIMOHHOH 10U ee
MacCChbl, OJHAKO 3HaAYeHHe ITOro BO3JYIIHOTIO OKeaHa
TPYAHO IepeoleHuTh. XOTs 3eMHOM BO3AYX Ha 3/4 co-
CcTOUT U3 6e3KM3HEHHOTO rasa a3ora, IPUMepPHO nATadA
ero 4acTh NPHUXOAMTCH HA XUBHUTEJIBHBLIN KUCJIOPOX,
KOTOPLIM HEOOXOMUM AJis AbIXaHusi. K TOMYy Ke Bepx-
HHUEe CJIOM 3eMHO¥ armocdephl 3aZep’KUBAIT ONacHOe
I MHUBBIX CYILIECTB yJabTpaduoJIeTOBOe H3JIydYeHHUEe
Coanua.

InuHy OKPY’KHOCTH HAlleH IJIaHeTHl BIIEPBLIE JOCTA-
TOYHO TOYHO OIIPEEeIHJ I'PeYeCKUi yueHbIH JpaTocheH.
BeluucieHHBIH MM AMAMETP OTJUYAJCA OT PeaJbHOro
(12756 k™) Bcero Ha 75 km! IIpu aTOM HaAO YVUUTHLIBATE,
yT0 3eMJIsi He SIBJISIeTCS HaeabHbIM mapoM. I{eHTpobesk-
Hbl€ CHJIBI, BO3HMKAIOILIME B pe3yjbTaTe €e BpAaIllleHHA,
cjlerka pacTAHYJM IJIaHeTy B palioHe 9KBaTOpa M 4yTh
CITIOINUIN ¢ nosocoB. MeHHO Takyw dopmy reoujaa
(rpeu. ge — «3emusi», eidos — «BUI», «0Opa3») NpuUMeT
PEe3UHOBBLIN 1Iap, eCJU HAIOJHUTHL €ro BOJON M PaCcKpy-
THUTHL B COCTOHAHHMHU HEBECOMOCTH.

Camas coBpeMeHHas TEeXHHKAa I03BOJIgeT NPOOYypPHUTH
NOBEPXHOCTh 3eMJIM Ha rIyOMHY 4yTh OoJsiee 12 KuJIoMe-
TpoB. SICHO, UTO TaKue BO3MOXKHOCTH HE MO3BOJIAIOT HO-
OpaTbcs 10 ee BHYTPEHHHUX CJI0EB. YUeHbIe UCCIEeAYIOT UX
KOCBEHHO, KaK ObI «IIPOCJIYIIIMBAs» HAIIY IIJIAHETY C II0-
MOIIIbI0 IPHOOPOB cericmorpadoB (rped. seismos — «3eM-
JIeTpsACeHHe»), KOTOPble PErHCTPUPYIOT KoJsiebaHUA ee
IIOBEPXHOCTH, BO3ZHUKAKIIIUE IIPDU B3PbIBAX U 3eMJIETPA-
ceausix. Ceiicmosorn oOHApPYKUIHU, YTO 3eMJIsI COCTOUT
U3 OTHOCHTEJIbHO TOHKON KOPbI, MOILIHOM paclaBJIeH-
HOM MAHTHUM M THAMEJIOTO BHYTPEHHET0 AJipa, TeMIepary-
pa xoroporo gocturaer +6000 °C.

VueHbIe CUMTAIOT, YTO «BHYTPEHHOCTH» 3eMJH pacKa-
JIMJIUCH ellle B IepuoJi o0pa3oBaHMUA HALIEH IJIAHeTHI, KOr-
Jla ee «JICIIUJIM» CHUJIbI HPUTSKEeHHUs. XOPOIIO U3BECTHO,
YTO 9HEPrus yAapa MOKeT CIYKUTh IPUUNHON 06pa3oBa-
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Crpoenue 3emnm:

1 — BHyTpeHHEe Apo; 2 — BHewHee sapo; 3 — MaHTus; 4 — kopa

HuA Tenua. Tak, rpaj yzapoB MOJOTKOM MOIKeT paso-
IPeTh KyCOK Merasiaa. OKoyo 4,5 MuIMap/oB et Hazaj
Ha IIOBEPXHOCTH COBCEM €11{e MOJIOJI0N 3eMJIu 00pyIIIHBaJI-
€ rpaJi MeTEOPHUTOB, BOSHUKIIHMX B JOILJIAHETHOM 0bJaxe.
OHepPrus uX yAapoB, HAKATLIMBAACD B LIeHTPaJIbHOM yacTu
IJIAaHEeThI, IOCTENIeHHO ¥ Pa3orpesia ee.

Tommuna 3eMHO# KOpBI He Beaje oAMHaKoBa. B paiione
KOHTHUHEHTOB OHa cocTraBiseT 35—45 KM, Ha [He OKeaHOB
Kopa B 4—7 pa3s ToHbie. CaMbii BEPXHUH CJION 3eMHOM
KOPBI CJI0KEH 0CaJOYHBIMHU IOPOJAMH, KOTOPbIe IOKOAT-
Cs Ha TBePABIX MOPOJAaxX — TIpaHMTax M 6azanprax. Ha-
PyXHas TBepAas 000JOYKA IIAHeTHl HAa3bIBAETCH TaKIKe
surocdepon (rpeu. lithos — «xameHb»). OHa BKJIIOYAET
AecATh OOJBIIMX TEKTOHUYECKUX IIAT, KAK OBl IJIABAIO-
IIMX Ha ITOBEPXHOCTH KUAKON MaHTUN.

MJIAHETbI COJTHEMHOW CUCTEMBI

Bnepsrole runoreszy 06 uX CyILIeCTBOBAHUY BBIJBHHY.JI
MOJIOAON HeMeuxuu yuenniét Anbdpesn Berenepa, xoro-
poOro HOpasujo CXOACTBO OYEePTAaHUM 3amajHbIX Oeperos
Adpuru u Bocroynoro nobepexbsa M0xuHOM AMepuru.
CoszaBanoch BreyarjeHue, 4TO B JPEBHOCTH OJHA TUTA-
HMYeCKas IJIMTA TPECHYJa MO0 HePOBHOM JIMHUM pasjioMa
U pasbexaslach Ha [Be IOJOBUHKHU! A MoKeT, Tak
u 6615107 Bpemsa moaTeepauiio 6ectairyio aoraaky Bere-
Hepa. KOHTHHEHTH! JelcTBUTENbHO ABUTalTCsA! 3a 1mo-
CJIeITHUN MUJIITUOH JieT AdpuKa «oTbexasga» orT AHTapK-
THALI Ha IIeCTHAAIlaTh KHJIOMETpPOB, ['peHJIaHAUSA
OTOABUHYJIACE OT KEBpombl Ha JBajlaTh, a ABcTpanus
CMeCTHJIAChL HAa CeMBAECAT KPI.IIOMBTpOB K ceBepy.

3emJisd BpaljaeTcss BOKPYTI CBOEH OCH, Aesas IOJHBIN
obopor 3a 23 yaca 56 munyT 1 4 cekyH/ibl. Birarogaps aro-
My BpalllaTeJIbHOMY ABMIKEHUIO 4YeJOBEK, CTOAIMM Ha
JIMHUM 9KBaTOpa, HECETCS B OKPYIKAIOIIEM ero KocMuye-
CKOM ITPOCTPAHCTBE €O CKOPOCThIO 1674 KusomMeTpoB B yac.
Ha camoMm jgene, aTa CKOpPOCTb erie 0oJblile, IMTOCKOJbKY
3emus muuTcea emnre u BOxkpyr CosHIlA, KaMAyI0 CEKYHAY
NoKpbIBas paccrosuue B 29, 7 kM. B rpeueckoit mudouio-
ruu boruuen 3emiu 6bl1a 'est, TOPoOXKIeHHAsA TePBO3AaH-
HBIM M OesrpannuHbiM Xaocom. Cos3ujgaTesbHONH CHJIOH,
rmomorasiei I'ee TBOpUTL MUp, ObIT MOryumit Ipoc. Emy
IIPOTHBOCTOAJ MpaudHbIM Bcemorygomatwmuii Taprap.
Kpyr u kpect B kauecTBe 0003HaUEHUA 3€MJIU CTAJIU UC-
MOJIB30BaThCA UL ¢ KoHIa X VI Beka, korga oxa Oblia
IIPU3HAHA NJIAaHEeTOH.

Cnyrank 3emuan — Jlyna

I[lonnaa nyHa dABIsieTCA ca-
MBIM SAPKHUM OOBEKTOM HOYHOTIO
Heba. B HOBONyHUe ee cBeTH-
MOCTE B 2,5 ThICAYM pas3 IIpPeBHI-
maetr sApkKocTs Benepwi. Mexay
TeM JIyHa oTpaxkaer MeHee OJHOU
JeCcATONH AO0JM Hajgalliux Ha Hee
COJIHeYHbIX Jyueir. SIpkocrs Ha-
11ero cNyTHUKa 00'bACHAETCA TEeM,
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CJMIIKOM BeJIMKa; Ha rayoune 6ojee 800 kKM JTYHHBIE IIO-
poxsl pasorpersl Gosee uem Ha 900 °C ¥ pacmniaBieHb.
BoaMmo:xHO, Birarogaps BOSHUKABIIUM B HUX IIPHJIABHBIM
aBaeHusAM JlyHa HacToJBKO 3aMe[njia CBO€ BpPAIEHHNE
BOKDYT CBOeii 0CH, UTO Temneps oOpalleHa K 3eMye OHAM
H TeM jKe IOoJyIIapueM — Tak Ha3bIBAEMOU BUIUMOM CTO-
ponoit Jlyusl. [Ipyrumu cirosamu, JIyHa cosepuiaer 060-
pOT BOKPYT CBOE OCH 3a BpeMs#, B Te4eHHEe KOTOPOTO OHA
ofsieTaeT BOKPYT 3eMJH, TO ecTh 3a 27,3 3eMHBIX CyTOK.
Isusxenue JIyHsl BOKPYT 3eMJH OUeHb CJIOXHHO, €ro
pacyeTsl ABIAIOTCA OJJHOU U3 TpyAHeHnIux 3agayu Hebec-
uwoit mexanuku. Ha Jlyny geilcTByeT He TOJIBKO 3emud,
Ho u Cosuie. B pesynbsrare JlyHa nBHXKeTCA IO CBOEH
4yyTh BLITAHYTOH OpOuTE HE BCEerja paBHOMEPHO. K romy
sKe TIJIOCKOCTh €€ OpOUTHI HEMHOT'O OTKJIOHEHA OT TIJIOCKO-
cTH PKBarTopa. BoT mouemy B IIPOIEcce CBOEro ABHIKEHU
BOKpyT 3emuu JIyHa Kak Obl 4yTh-4yTh IOBOPAUUBAETCA
TO OAHHM KpaeM CBOEH BUIUMOH IOBEPXHOCTH, TO APY-
rum. I[ToaTomy ¢ 3eMJH yjaeTcs pasriasajeTb 4yTh bosee
nosoBuHEI oBepxHocTu JIyHbI. Ee 060pOTHYIO CTOPOHY
JI0AK BIepBHIe yBUAeau B 1959 roxy, Korja oTedyecTBeH-

yro JIyHa — caMblil OIM3KUH K 3eMJle KOCMUYECKUH 00b-
eKT. B cpemnem oHa oTzaneHa OT HAIIeH NJaHETHI HA
384,4 Teics UM KUJIOMETPOB. 110 BCEJIEHCKHUM MepKaM 3TO
HUYTOKHO MaJIeHbKOE paccTosiHume. KaK Thl MOMHHIIb, |
CHJjla 'PAaBUTAIMM 3aBUCHUT OT PACCTOSHUSA MEMKAY TeJia-

mu. [ToaTomy, HecMOTps Ha Mayio Maccy JIyHbI, KOTOpas

B 81 pas MeHbIlIe MacCchl 3eMJIH, HAIII CIIYTHUK OKa3bIBaeT }
BeCcbMa CYIIeCTBeHHOE BIMSAHNE HA 3eMHbIe COOBITHA.

Jlyma mpuraruBaer K cebe BOLy MOpeid M OKEaHOB |
3eMau, ¥ B Pe3yJbTaTe HAa MX IMOBEPXHOCTH BO3HUKAET |
ILTOCKUH BOAsAHOM «ropb». Korpa o gocruraer Gepera,
BOBHHMKAET NMPUJIUB. [IpuauBLl OBIBAIOT 0COOEHHO CHJIb- |
HBIMH, KOrja JIyHa oKasepIBaeTca Ha OJHOM JTHUHHAKN MEXKIY
3emaeit u ConHueMm. B 3TOM cUTyalliy CHUJIBI IPATAKEHUA
Jlyunr u CoHIIA HOTIOTHAOT APYT APyra.

CorznacHo 3akoHaM HuioToHa, 3eMaId TaKKe 0Ka3bIBa-
eT rpaBUTAOHHOE AelicTBue Ha JIyHy. Boasl Ha Hamem
CIIYTHHKE HeT, OZHAKO TOJII[MHA ero JHUTOC(Hephbl He . _ . Kpartep Ha

NoBepXHOCTY JIyHbI
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HbI¥ KOCMUYEeCKUM anmnapar «JIyma-3» o0JeTes BOKPYT
Halero CoyTHHKA.

B 1966 rony na noBepxHocts JIyHEI BiepBble Oblia CIy-
IleHa aBTOMaTH4YecKas craHiusa. Emje yepe3 TpU roja pa-

@bbIHO Mbl BUAUM JINLLL
4acTb NYHHON MOBEPXHOCTK,
geeeweHHyio ConHuem
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KeTa «AmnosnoH-11» nocrasuna Ha JIyHy NepBbIX J0Aed —
aMepUKaHCKUX acTpoHaBTOB Husna ApMCTPOHTra U DIBH-
Ha Onzpuna. B 1970 r. mo mosepxuocTu JIyHBI HauaJ cBOe
JIBMIKeHUe NePBLI 0TeYeCTBEeHHBIN CAMOXO/AHBIHN annapar
«Jlynoxopg-1». 1 KOCMOHABTLI ¥ JIYHOXOABI IOATBEPAUIHA
NIPEeANON0KEHNA YYeHBIX O TOM, YTO IOBEPXHOCTH HAIIIETO
CIIyTHUKA TOKPBITA CI0eM KaMeHHOU nbliu. Ee HasblBa-
10T PeroJuToM (rped. rhegos — «NOKPHIBaNO», lithos —
«KaMeHb» ). ToJI1MHEA PEeroJuTOBOr0 CJI0s KojedaeTes OT
HECKOJIbKUX CAHTUMETPOB JI0 IeCATKOB MeTpoB. Perosur
ABISAETCA Pe3yJbTaTOM IOCTOAHHOU OGomMOApAMDPOBKH
JYHHOM MOBEPXHOCTH MHOTOUYMCJIEHHBIMM METEOPHTAaMH,
B TOM 4YHCJI€ 0UE€Hb MaJEHbKMMH.

3eMJid 3aljuIlieHa oT Mog00HOoro «obcTpena» CBOEH aT-
Mocdepoi, B KOTOPOif Mualjuecs ¢ OrpOMHOM CKOPOCTBIO
MeTeOpHuThl OYKBa/IbHO croparmT. Manasa macca JIyHbl He
NIO3BOJIAET €1 yJepP:KUBaTh COOCTBEHHYIO aTtMocdepy (xo-
TS KOJIMYECTBO rasa Haj JYHHOHU IIOBEPXHOCTBIO BCE K€
yyTE OONBINe, yeM B Bakyyme). KoablreBuHbIE JTYHHBIE
ropel — KpaTepsl (rped. krater — «4aliia») U OrpOMHBIE
IUIOCKUE PaBHUHBI — JIVHHBIE «MOpPSA» — SBJSIOTCSA pe-
3yJbTaTaMM IaJieHUs HA MOBEPXHOCTHh JIYHBI KPYIHBIX
MeTeopHUTOB. MI3-3a OTCYTCTBUA aTMOC(hEePh]l HA IOBEPXHO-
¢ty JIVHBI TPOMCXOAAT Pe3Kkue KoaebaHusl TeMIlepaTyphl.
Ha ocBemennoi CosHIleM ITIOBEPXHOCTH OHA TIOTHUMAET-
ca no +130 °C, a 1yHHOI HOUBIO TeMIlepaTypa pPerojura,
CKaJl U KaMHeH nazgaer no —160°C.

B rpeueckoii muconorum 6orunei JIyas 6s11a Cetena —
cectpa 6ora Conuna I'enmoca. JIpeBHHE I'PeKU IO-CBOEMY
00BACHATU, TOYEeMY cBeT JIYHBI HECPABHUM 110 MHTEHCUB-
HocTH ¢ cusinueM Cosrna. Onus 13 Mu(pOB paccKasbIBaeT,
4TO OJHAMKIBI, Korga Cenena mpoessxana mo Heby B CBoOeH
KOJIECHUILE, 3alIPAXEHHOH Napoil MOTy4YHUX BOJIOB, BHU3Y
Ha 3eMJie OHA 3aMeTHa Kpacusoro wHoiy. Cenena ysHa-
Jla, 4TO ero 30ByT JHJAMMHOHOM, 1 cTayla OpaTh ero B CBOX0

[I0BO3KY BO BpeMd IIPOryJoK 1o HeOy. JIUIb 0fiHa MBICTb
neyanuna Ceneny. OHa 3Haja, 4YTO B OTJIMYME OT Hee JH-
JIMMHOH CMepTeH, U PaHO WM IO03JHO COMAET B IOA3eM-
geIi Mup ymepimux. Torpa Cenena monpocuia 3eBca Ja-
poBaTh M0HOIIEe OeccMepTHe. 3€BC IEPeNOPyYMJ ITY
npockdy cBoeMy 6paTy Aujy, KOTOPBI 0071812/ BJIACTHIO
rajx cMepThio. ToT e mocian K SHAMMUOHY Oora cHa I'mo-
HOCa, KOTOPBI MOKAaday HaJ TOJIOBOM IOHOLIM IBETAMHU
Maka. B Ty e MUHYTY DHIMMUOH IOTPYy3uIcs B 6ecrpo-
6y JHBIi COH, B KOTOPOM He OBIJIO HU CTAPOCTH, HU CMEPTH.
VBuAEB, UTO CAYYMIOCE ¢ DHAUMUOHOM, CesleHa Bajia B
oTyasHbe. Ee Bo3/11001€eHHBINA He cTapeti, HO Telepb OH He
MOT BBIMOJIBUTHL HU cjoBa. L'ybokas ckopOb oBjajesa
Cenenoit. C Tex 1op, NMpoesas HOUBIO 110 HEOOCKJIOHY,
Goruns JIYHBI IbeT BHU3 I1€YaJbHBIN TYCKJBLIM CBET, Bed-
HO I'PYCTS 110 CBOEMY JHJJUMHUOHY.
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Mapc

Mapc — ugerBepras or ConHna
mIaHera. B cpegaem ona ynasiena
or Comnnma Ha 227,4 MuaH. KM
(1,52 a. e.) u obseraer ero 3a
686,9 semuBIX cyTOK. OpbuTa
Mapca CHJIbHO BLITAHYTA, [10JTO-
MYy €r'0 PacCTOSHHUE OT 3eMJIU H3-
MeHJAEeTCH B IIMPOKUX Ipeesax.
Bawmyke Bcero Mapc moaxoaur
K Hallle} IVIaHeTe BO BpeMeHa TakK
HA3bIBA€MbIX BEJMKUX NPOTHUBOCTOAHMUM, KOTOPHIE IIOBTO-
paTca Kaxable 15—17 ser. B 9T0 BpeMs paccToaHne Mex-
ny Semuter 1 Mapcom cokpataerces 10 56 muaH. kM. Bo Bpe-
MA TaKuX cOnmuaxennit 1Byx manger Mape cuser Ha HOUHOM
HeOe MHTeHCHUBHEE CAMBIX APKHMX 3Be3/. Y 9TOM «3BE3/bI»
OPaHKeBO-KPACHBIN IBET, U TIOTOMY JPEBHUE I'PEKH CBSA3a-
JIY ee B CBOeM BooOpasxkeHuu ¢ 60rom BoiHBL Apecom (KOTo-
poMy B puMCKO# Mudosoruu coorsercreosat Mape).

NAAHETbI COJTHEYHON CUCTEMbI

MosepxHoeTs Mapca

Bo Bpemsa Besmkoro mporuBocrosHus B 1877 roxgy
amMepUKaHCKUHN acTpoHoM Acrtad Xossr pasriasaen B Te-
Jleckom ABa cnyTHuKa Mapca. X0J11 HeIJI0X0 3HAJ rpeve-
CKYI0 MUGOJOTHI0 B TTO3TOMY HasdBaJs cnyTHUKH lleiimo-
com u Pobocom. CorsacHO ApeBHerpedyecKuM Mudam
Apec 6b11 mepBeHIeM KeHbI 3eBca l'eprsl. Korga Apec
MOJPOC, er'0 IOCTOSHHBIM 3aHATHEM CTaja KPoBaBas BOM-
Ha. Borum HaswpiBasm Apeca «BepOJOMHBIM», «OecHYIO-
muMCA» U «ryburtenem jgmogei». CBoell HepasJIydyHOH
cnyTHULEeH Apec BoiOpas 60rnHIo pa3gopa Opuay, a CBOUX
OIM3He0B-CHIHOBeMH oH HasBag lemoc u Poboc, TO ecThb
«y¥Kac» M «CcTpax». HeyAUBHUTENIBHO, UTO XapaKTepaMu
MaJIBYMKHU I[IOIIJH B CBOEr'0 BOMHCTBEHHOT'O OTIIA. I[O CHUX
nop B actrpoyoruu Mapc cuMmBonusupyer 60ps0y, aKTHUB-
HOCTb, CHJIY, MOII[b U BOJIO. OTa IJIaHETa CYUTAETCS BO-
IJIOIIeHHueM (PU3UUYECKON IHEePruu, XpabpocTu, BCILLIb-
YWUBOCTH, PEIIHUTEJBHOCTH H 00EeBHTOCTH.

Pasymeercs, HUYEro y»KacHOro B cIIyTHMKax Mapca
mer. Pasmepsr @oboca — 28 x 20 x 18 kM, ero opbura oT-
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®oboc (cnesa) u [eitmoc (cnpasa)

CTOUT OT LeHTpa njaneTsl Ha 9350 kM. Oxnun obopoT BO-
Kpyr Mapca Po6oc coBepiiaeT 3a TpeTh MapCHAHCKHUX CY-
TOK, KOTOpbIe AnaTcA 24 4 37 mun. Pasmepn [elimoca —
16 x 12 x 10 xkm. On yaanen or Mapca Ha 23,5 ThIiC. KM
1 obpamtaercs BoKpyT Hero 3a 30 u 17 mun. O6a cnyTHU-
Ka JIMIIeHBI aTMOC(hephl U Beceraa obpaiiess! K Mapcey of-
HOM M TOM sxe cTopoHoi. IloBepxHOCTS [lefimoca u Poboca
INOKPBITA KpaTepamMu, CaMblifi KPYIHBIH U3 KOTOPBIX —
Cruknn va Poboce — gocturaer B guamerpe 10 k.

B Tom xe 1877 roay uransanckuii acrponom J[3xoBan-
a1 CkuanapesuiM cocTaBuil nepeyio Kapry Mapca u coob-
LIXJI O TOHKOM CeTH JIMHUN Ha ero noBepxHocTH. B KoHIle
XIX Beka amepHKaHCKuil acTrpoHoM Ilepcusains Jlosesn
NIPEAIIONIOUII, YTO OHM IIPEACTABJISIOT COO0M ClIeIMaTbHO
IIPOPBLITHIE KAaHAJBI, OKPYKE€HHBIE NIMPOKMMHU I0JIOCAMU
pacturenbHoCTH. Tak poaunIoch mpeanoIoKeHue o cyl.ue—
cTBOBaHMM Ha Mapce padyMHOM KU3HU.

K coskamenuro, mMapcmaHCKHMe «KaHAJbI» OKA3aJHCh
JIMIIb ONTUYECKOM uimosueit. OgHaKko BOIpPoC 0 cyiect-
BOBAHUM KMUBbIX 00b€KTOB HA Mapce B IIPOIILIOM OCTAeT-
CH OTKDBITHIM.

NNAAHETbI COJIHEYHOW CUCTEMbI

YcnoBus, KoTophle IAPAT Ha 9TOU IJIaHeTe B HACTOS-
miee BpeMs, MAJIO MOAXOAAT AJsA BbICOKOPA3BUTLIX Opra-
HU3MOB. llosAgpHbIe HIANKU IUIAHETHl COCTOAT He M30
Jb/ia, @ U3 3aTBEepJeBIIEero OT XO0JIoja YIJIEKHUCIOro rasa
(Takue KYCKH «JbJa» KJAAYT B AIIUKH C MOPOKEHBIM).
Ecnn Ha Mapce u 6b1J1a KOTAAa-TO BOJiAa, TO CeHYac OHA ITPH-
CYTCTBYET B BH/Ie JIbja, IIOrPeOeHHOr0 110/] FPYHTOM ILja-
HeThbl. PaspexxenHas armochepa Mapca HeIpHrogHa s
JIBIXaHUS U IJI0OXO0 yAep:KuBaer temno. CpeaHss remie-
parypa noepxHoctu Mapca cocraBiser —40 °C u moxer
onyckatecs g0 —125 °C.

IToBepxHOCTL Mapca mOXphITA TMTAHTCKUMHU pasjioMa-
MM, VUIEJbAMH U PAa3BEeTBJICHHBIMU KaHbOHaMHu. Bece aTu
BIIEYATJIAIONIHAE Te0JIoOTUUecKe 06pa3oBaHus, JIMHA KO-
TOPBIX MOJKET COCTABJIATh COTHH KUJIOMETPOB, BO3HUKJIH
fosree MmuyLTMap/a JeT Hazam, Korga Ha Mapce geiicTBOBa-
JIX COTHM BYJIKAHOB, & €r'0 IIOBEPXHOCThb COTPSACATIACH OT
[I0I3€ MHBIX TOJYKOB.

Macca Mapca cocTaBisgeT NPHUMEPHO OIHY JAECATVIO
yacTh Maccel 3emyn. M3-3a MeHbIIe#d CHUIIBI TTPUTIKEHUSI
Ha Mapce uacto Oy-
IYIOT IbLJIbHBIE OY-
P4, MOJHUMAIOIINE B
BO3AYX MUJLJIHADbI
TOHH IIBLIIM, KOTOpas
HECEeTCs CO CKOPOCTBIO
no 360 kuiIoMeTpoB
B yac. ITepemerienusa
9THUX IIOMCTHHE TI'H-
FAaHTCKMX MacC I'PyH-
Ta IO IOBEPXHOCTHU
IIJJAHETHEl BBHI3BLIBAET
OIITHUECKHE  ABJIE-
HUA, KOTOpPbIe HaOJIIO-
JaTeJIu MPOLLILIX Be-
KOB NpPHUHHMAIM 3a

BeCeHHee paclpocTpa- ®ororpacug
HEHUEe MapPCUAHCKOM noeepxHoOeTM Mapca
PACTUTENLHOCTH.
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HOnurep u ero cnyTHUKH
IOnurep — nianera-rurasr, -
Tad no cuery or ConHua M camas
kpynzas B CosHeuHO# cucteMe. Ee
JuaMeTDp Ha SKBaTOpPe COCTaBJsAET
142,8 teicau kusomerpoB. Ha nomro
IOnurepa npuxogurca a0 2/3 mac-
CBI BCEX OCTANBHBIX mnaHeT ConHey-
Ho# cucrembl, ['wrant Hnwutep
B 318 pas maccuBHee 3eMJH, a €ro
BUJMMas noBepxHocTh B 120 pas
oJbpllle TIJIOIIAAW HAaIllel TaHeTbl. HeyauBUTE/IEHO, UTO
CBO€H CBETUMOCTBIO Ha HOYHOM HeOe OH YCTYyIaeT TOJbKO
Benepe u Mapcy Bo BpeMs IIPOTUBOCTOAHUU TIOCJIEIHETO.
I'oBoputs 06 armocdepe u okeane IOnurepa TpyaHO, TM0-
CKOJIBKY BCA IJIaHETA NpecTaBiaeT co00i orpOMHBIN ras3o-
BBIH II1ap, COCTOAIIWIN B OCHOBHOM M3 BOJOPOAA M IeJUsd.
Heb6onwimasa ponsa maccesl FOmurepa MpUxoguTes HA APYyTHe
rasbl ¥ BEINIECTBA; HEKOTOPble U3 HUX IPUAAIOT IJIaHEeTe
opaHsKeBbIi 11BeT. Ha «rimybune» B 25 THICAY KUJIOMETPOB
OT rpaHMIILI BHEIIHeH obosouku FOnurepa nasieHue 10CTH-
raer 3 MUJIJIMOHOB aTMoc(ep, a TeMIepaTypa nogHUMAaeTCs
10 11 000 °C. ®u3uKu pacCuMTaIu, UTO B TAKUX YCIOBUAX
BOJIOPOJ IOJI3KEH HANOMWHATH DPACIUIABJIEHHBIA MeTasls.
B camom 1eHTpe niaHeTs! JOIMHO IO PacuyeTaM CyIIecTBO-
BaTh KOMIIAKTHOE fAJpO, COCTOAIee M3 HACTOAIIUX pac-
IJIaBJI€HHBIX METAJJIOB, TeMIIepaTypa KOTOPHIX IIpPEeBBIIIa-
et 30 000 °C. IlnmorHOCTH Ta30B Ha TMoBepxHOocTH HOmuTepa
MaJjia, B IViyOMHAaX MJIaHeThl — YY/JOBUIIHO BEJIUKa; Cpejl-
HAA YKe TIoTHOCTh Onurepa 6J1M3Ka K TIJIOTHOCTU BOJIHI.
IOnurep, ygpanenuwsii or CojaHIA B cpegHeM Ha
778 maH. KM (5,2 a. e.), coBepuIaeT MOJHBIK 060pPOT BO-
Kpyr ceruia 3a 11,86 semubix jer. KosmnuecTBo sHep-
ruu, Koropyto IOnurep noayuaer ot ConHIla, BABOE MEHB-
I1Ie SHEPTHUH, UCXOAAIIEH 13 ero HarpeThiX Heap. Cpennssa
TeMIlepaTypa Ha NMOBEPXHOCTH €ro ra3oBoro OKeaHa He
npepsbimmaer —140 °C.
Hecmorpsa Ha TuTanuvyeckue pasmepsl, IOnurep n0-
BOJABHO OBICTPO BpamiaeTcs BOKPYr cOOCTBEHHOHM OCH,
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MEHHBIX YacTuil. Ero TOJIIUAHA OlEeHUBAeTCHA B 30 KM,

a paguyc — B 123-129 ThIC. KM. 3aMeTHUTh 3Ty 0CcODeH-
| HOCTD IJIAHETHI YAaJ0Ch TOJBKO C IOMOIIBI0 KOCMHYe-

CKMX CIIyTHHKOB, OCJAaHHBIX K Onurepy. 3aro HauboIee

KpYIHbIE CIIYTHUKY 9TOH NJIAHETHI ObIIM OTKPBITEI €Ille B
‘ pauane XVII Beka.

B 1610 r. Tanuneo lanuyieil, HanmpaBuB TEJECKOI Ha
IOnuTep, OTKPHLI YeThIpe ero COyTHUKA, KOTOPBIE C TEX
1IOp CTajJ¥ HAa3bIBaTh TaJIMJIeeBbIMU. Tanunenr gax UM
pMeHa MuGHYECKUX IIePCOHAKeN, TaK UM MHAYe CBASAH-
HBIX ¢ BescoM (FOmurepoM B pUMCKOR muosorun) — Ho,
' Espomna, I'aaumen u Kamnucro.

WMo manomuuaer Jlyny. Ee paauyc paBeH 1815 M.

Cuoit cBoero npuTsikernda Konurep co3aer Ha KaMEeHM-

croit mosepxHocTu Mo nBa «IPHUIMBHBIX? ropb6a. Ux me-
peMereHe HaCTOJBKO Pasorpeso Ho, uTo Ha NIOBEPXHO-

J CTH 3TOTO CIYTHUKA IMOCTOAHHO JAEHCTBYIOT BYJIKAHBI.
HexoTopble U3 HUX BHIOPACHIBAIOT (HOHTAHBI PACKATEH-

Horo raza Ha Belicory B 300 kM. Mudbr paccKasbBawT,
470 AeBymka Mo, B KOTOPYIO OBLI Bio0a1eH 3eBc, OblIa
npespaineHa I'epoii B 0€10CHEKHYIO KOPOBY, KOTOPOil He
naBaj MOKos Ges:xanocTHbIA 0BOA. OH rHAT Ho yepes ro-

fOnurep

coBeplIas MOJHBINA 060poT Bcero 3a 9 uacoB 55 MHUHYT. o
Hp”H 9TOM B ra30BOM OKeaHe IIJIaHeThbl BO3HMKAIOT MOIII- '-acﬂoe NATHO
Helllie BUXPU M LUHMKJOHBI, HECYIIUeCs CO CKOPOCTBIO Ha NoBepPXHOCTH IOnutepa
oxosio 100 meTpoB B cekyuay. Hexoropslie U3 HUX AOCTH-
rarmT KOJIOCCATBbHBIX PAa3MepOB B COTHU M TBICAUYM KHJIO-
METPOB. YUeHbIe NMPeANoJaraiT, 4TO TAKUM ITHraHTCKUM
JIOJITOKHUBYIIIMM BHUXPEM sBJIsseTcd TauHCTBeHHOe Kpac-
Hoe ITaTHO. ACTPOHOMBI HAGJIIOAAIOT €r0 Ha MOBEPXHOCTH
IOnurepa BOT yiKe B TeYE€HUE TPeX BEKOB, ¥ KaK/Jble CTO
JIET OHO COBEPIIIaeT MOJIHBIH 000pOoT.

IOnurep Me1IeHHO U BeJIMYECTBEHHO IIepeMeIraeTcs o
HouHOMY HebocBoay. OTMETHB 3Ty 0CODEHHOCTD MJIAHETHI,
npeBHuHe I'PEKH OCBATHUJIH ee BePXOBHOMY 6ory 3eBcy, KO-
TOPBIH BupHMCKOﬁ muposnoruu coorsercrayer Omnurepy.

Opnoit u3 gocronpumMmevarensHocTeit FOnurepa sapaser-
cA IJIOCKOE KOJBIO, COCTOsAINee M3 IBLIM M MEJKHUX Ka-
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[aHumen

PBI ¥ PEKH M OCTABHJI €€ B IOKOE ToJIbKO Ha Oeperax Huia,
BOJIbI KOTOPOTO BEPHYJIN € 4eJIOBeYeCKU 00IUK.

Coyrruk IOnurepa EBpona — 0HO U3 caMBIX IJIAKUX
Tes ConmHeuHOU cHcTeMbl. Ero moBepXHOCTHL IOKPBITA
MOIIIHOW pacTpecKaBIeiicss JieAsdHOW KOPOUM, TOJIIUHA
KOTOPOM JOCTUI'aeT MECTaMU HECKOJBKHX JEeCATKOB KH-
JomMeTpoB. BeposATHO, oA HEW HAXOJUTCA BOJHBIA OKeaH
C LEeHTpPaJbHBIM TBepPABIM sxpoMm. Panuyc EBponbsr —
1569 km. CorsacHo mudam, Epomna 6blna 1ouepbio Gu-
HUKUHCKOro napa Arenopa. OHa ObL1a moxuiieHa 3es-
COM, TIPUHSBIIINM BUJI KPACUBOrO OBIKA ¢ OEJIOCHEIKHOU
1epeThbio. BeIk oTBeE3 ee yepe3 mope Ha ocTpoB Kpur, rae
y EBponsl BcKope poguiics celH MuHOC.

larumepn — caMblii KDYTHBIN U3 BCeX cNIYTHUKOB B CoJ-
HeuHOU cucteme. Ero pagmuye cocrasusier 2631 kM. 'anu-
Mej UMeeT MaHTHIO U3 BOAAHOTO Jibla U KaMeHHOe ApO.
[ToBepxXHOCTh CIYTHUKA MOKPHITA CJI0€M KaMEeHHCTO-JIe-
JSTHOM TIBIJIM TOJIIIIMHOM B HECKOJIBKO JECATKOB METPOB.
Mudbsr pacckassiBarT, 4To 'aHuUMexn GBI CBIHOM TPOSIH-

NNAHETDI CONIHEYHOW CACTEMDbI

Kanmucto

cxoro mapsa Tpoca. Ilo npukasy 3eBca orgomnmﬁ open
yrec Manumesna na Ouumi. TaM OpeKpacHbIH I0HOIIA CTaJ
BHHOYEPIIHEM M IPHUCIYKUBAJ 60oramM BO BpEMA HX MU POB.

KaJiMeTo — BTOPOH 1o BeJIMYMHE U HanboJee yAaIeH-
HBIii kpynebi cnyTHUK IOnmurepa; ero paiuyc paBeH
2400 kM, pacCTOSHUE JO IJIaHeThl — 1,88 man. kM. Ile-
puos OpOUTANBLHOTO BpALEHUA Kanaucero COCTaBIAET
16,7 cyrox. Ha moBepxHOCTH CIIyTHHKA HaxoLATCA MHO-
TOYMCJIEHHBIE IMOTYXITHEe BYJIKaHbI. Kax ussecrHo, Kai-
jero 6bl1a HUMQOM, Ybd KpacoTa IJIeHUIa 3esca. Pes-
xupaga Iepa mpesparnia Kajiucro B MeABEAUILY, & 3eBc
B MaMSATh O BO3JIOOJEHHON MOMECTH]I €€ Ha HeOO B BHAE
cO3Be3 M.

C mOMOIIBI0 MEMKIJIAHeTHBIX CTAHIMHA BO3Je OPOMUTHI
Mo 8 XX Beke GbLIM OTKPBITHL Apyrue, 6osee MeJIKHe CIIyT-
Huky YOnurepa. JIBurasack 1mo BhITAHYTEIM opburam, OHH
MOTYT YAAIATCA OT MJIAHETHl Ha MUJLIHOHBI KUJIOMETPOB.
TaxuM 00pa3oM, B 00IIel CIOXKHOCTH, BOKPYT HOnurepa
ppamaercs 16 CnyTHUKOB.
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CatypH M ero KoJsua

Caenyrome# mnocie Hnure- '
pPa IJIaHeTOM-TUTaHTOM SBJSA-
erca Carypr. Camoii usBect-
HOW IIPUMETOM 9TOM IIJIaHEeThI
ABIAIOTCA €e 3HaMeHHUThIe
KoJabliia. Temeps U3BECTHO, UTO
CaTypH OKpy2Kaer 1eJias cepus KoJieueK TOJIIUHON Bee-
ro 10-20 m. Kagoe U3 HUX COCTOUT U3 HecuMncIeHHbIX
raei0 cHera M Jibjla, CPeAHMUI pazMep KOTOPBIX U3Meps-
erca mMeTpaMu. ['yibiObl ABUTAIOTCSA OTHOCUTENBHO APYT
Apyra co CKOpPOCThIO Bcero 1—-2 MUJIIMMETPa B CEKYHAY.
IIpu sToM MenKue TJIBIOKM IMOCTOSAHHO «CJIMITAIOTCH »
B OoJtee KpynHble 06pa3oBaHusA, KOTOPbIe BCKOPE pa3py- '
U1a10TCA OT B3aMMHBIX CTOJNKHOBeHHUN. CunTaercs, 4uTo
Koabia CarypHa fABASAIOTCA OCTATKAMM OI'POMHOTO OKO-
JIOILJIAHEeTHOTO 00JIaKa MNPOTAMKEHHOCTBI0O BO MHOTHE
MUJIJTUOHbI KUJIOMETPOB.

Konbua CatypHa

CaTypH BO MHOT'OM HallOMUHaeT Onurep. [Inanera, yaa-
sernas or Comuiia B cpesneM Ha 1427 MitH. KM (9,54 a. e.),
B Ha CATYDH G OIHORD W3 CTIYTHHKOB COCTOMT B OCHOBHOM M3 BOJIOPO/IA ¥ TeJIUs; B ee IeHTPe Ha-
Ha nepe.qﬁem GG CRYTHIK Mg L ‘ XOMMTCS MACCMBHOE »eJjle3HO-KaMeHHOe AAPO. Macca

; CarypHa B 95 pa3 npeBOCXOAUT Maccy Seman. Jluamerp
CarypHa OLleHUBAETCA B 120 TeicsY KumomeTpos. Ilepn-
O/l ero BpallleHusA BOKPYT cOOCTBEeHHOM OCH COCTABIAET
10 u 40 muH, a BpeMdA obpalesusa BOKPYyr CoiHIla PpaBHO
29,5 semubix Jer. CpeaHsasa TeMnepaTypa TMOBEPXHOCTH
Carypua cocrasisier —175 °C.

B jpeBHEPUMCKON MH(OTOTHH CaTypH COOTBETCTBYeT
JIpeBHETPEeYeCcCKOMY Gory Kpony (Xponocy), noupaslieMy
cgoux nereii. He ciayyaiHO B TiepeBoje C Irpe4yecKoro
chronos — «BpeMsi».

K 1995 r. acTPOHOMBI OTKPBLIU U OITHUCAIHN ¥ CarypHa
22 cnyrauka. Temepp WX M3BECTHO yie TPH JeCsTKA,
npuyeM HEKOTOPbIe M3 HUX HpIIM 00HAPYKEHBI TOJBKO C
MOMOILbI0 KOCMUYECKUX annaparos. BoJbIIMHCTBO COYT-
pukos CarypHa COCTOMT HM30 JIbJA; Haubosiee KpylnHbIE
MMeI0T BHYTPEHHee KaMeHHOe AAPO. CoryiacHO CJIOXKHB-
reiics TpaauIuy, conyrEuKn CaTypHa Ha3BaHbI MMeHaMH
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0OTOB M TepoeB ApEeBHETPEUECKUX MHUGPOB. YIOMSIHEM
JIUIIL HEKOTOPBIE U3 HUX.

Turan — camblif KpynHb# cnyTHUK Carypra. Ero nua-
meTp cocraBaser 5150 km. 3ro Gonbile, yueM y MepKypus.
Turan obnamaer armocdepoii, COCTOAIIEH U3 a30Ta € IPHU-
MeChI0 MeTaHa, ¥ OKeaHOM M3 9TaHa U MeTaHa. B rpeuec-
KOM MH(OJOTHH THTAHAMHK HasbIBaau aereir Oora neba
Ypana u 6orunu 3emuu 'em. Bropoit mo pasmepam cryT-
Huk Carypsa — Pesa. Ee guamerp — 1530 kM. B rpeuec-
Ko# mudogoruu Pess — turanuga, cynpyra Kponoca. [1u-
amMeTp cunyTHUKOB IIpomeres, Onumerusi, Ilangopsl u
fryca He mpesbimaer 100 xm. OHM pacnosio)KeHB! HA
BHeIIIHeM Kpaio Kouier CarypHa. B rpeueckoit mugosoruu
noxuruBmui HebecHbI orous Ilpomereit u ero 6par nu-
MeTel Ob11M chIHOBbAAMU THUTaHa Manera u Hnumdsl Kiaume-
uel. [Tangopa — cynpyra duumeres. B puMckoit mudoJio-
ruu SIHyc — 60r BX0/I0B ¥ BBIXO/JIOB, €r0 YACTO U300parkaiu
¢ ABYMS JIALIaMHU, OOpallleHHBIMY B ITPOIILIOe U Oyayiiee.

IBe mocronpumeuarensHocTu Tepuu — wparep Opuc-
ceil, pasMep KOTOPOro cocrasisieT 2/5 guamerpa 3TOro
CIYTHHUKA, U KpaTep UTaKa, IpOTAHYBIINICA HA 3 THICAUYHA
kunomerpos. Coyrauk Kasuico gsuraercs 1o Toi e op-

pure, uTo 1 Tedus. Kax U3BECTHO U3 Mudos, I{Es.nnnco ObI-
Jla Jodephio TuTaHa ATJaHTa X OKeaHH/Ibl Ilneitonsl. B Te-
yeHMe CeMH JIeT OHA y/ep:KuBaja Ha CBOEM OCTPOBE Opuc-
cest, CTPEMUBIIIErOCA Ha POAHYIO Uraxky. Ha Teduro noxox
u cnyTHUK JInona. Pazom ¢ HUM 110 TOM 3Ke opﬁl:r're IBUTa-
ercsi KpolleuHblit cnyTHuK Eiena. B rpeueckoit MU(pOJIO-
ruy Jlnona 6b11a OHOM U3 TUTAHUL, 4 Enena — Ao4yepbio
Turgapes 4 JleJpl, »KeHbl CIAPTAHCKOTO TAps Memnenas.
Kak m3BeCTHO, B pe3yJabTaTe MOXUILNCHU Enens: Ilapucom,
Hayasach TPOSHCKAs BOMHA. )

['unepuoH SABJSETCA CIYTHUKOM HEIpaBHIbHOM top-
MbI, ero pasmepsl cocrapiawT 330 X 240 x 200 xm. [l
5TOr0 CIYTHMKA XaPAKTEPHO XA0THYECKOe BPAIIEHHE BO-
KpyT ILUIaHETBI. ¥ CIyTHHUKA AmneT APKOCTH PasdHbIX MOJY-
[apuii HeOAMHAKOBA, IOTOMY UTO OJHO 3aUEPHEHO KOCMH-
geckoit mpLibi0. CaMblif TEMHBIA U JaJEKUH C‘H‘Y’I‘HHK
Carypua — Peba. Ero guameTp COCTaBAAET BCETO 220 xm.
deba BpalljaeTcsa BOKPYT IJIaHETHI B ob6paTHOM HalpaBJe-
guu. B mudpoaornu Pebda — THTAHK]A, OHA OocHOBaja
g Jlenbgax XxpaM, KOTOPbIA 3aTeM IOAapHIa CBOEMy BHYKY
Amionnony.

FnbiBbl, U3 KOTOPLIX COCTONT .
konbiia CarypHa
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Ypau

N B kounne XVIII Bexka anTIMACKIi
acTpoHoM Yuuabam I'epmiens npu-
CTYIIMJI K COCTABJIEHHIO ITOJTHOT'O CH-
cTeMaTuyecKkoro o63o0pa 3Be3JAHOTO
Heba. B nponecce 270 rpaano3Hoi
\ paborer 13 mapra 1781 rozna o 3ame-
A\ THJ 3Be3Jy, KOTopas MeHsJa CBOe
¥, InoaoxxeHue Ha Hebocroge. Tak Gula
OTKpbITAa HOBadA, IecTas, IJaHeTa
CosneuHoit cucremsl, KOTOpyIo I'epriess NepBOHAYATBHO
npuHAJL 3a KoMmery. OfHaKO OBICTPO HAKAIJIMBABIITHECS
AaHHBIe yOexanu eBPONeHCKUX aCTPOHOMOB TOTO Bpe-
MEHH, UTO HOBBLIH HeDecHBIH 06bLeKT ABIAETCH UMEHHO
nianeroi. I'epmens xoresr BHayase Ha3BaTh ee «'eopru-
eBOM 3Be3/10i» B YecTh Koposa I'eopra 111, HazHayupme-
IO ero NpUABOPHBLIM ACTPOHOMOM, OAHAKO TPAAUIMSA BO-
3obiasana. 3HAMEHUTHIN HeMenKMil acTpoHom Moramu
Boge pan nianere umMa oaHOro U3 MUGHUUECKUX IEPCOHA-
xeit. OH HasBan ee YpaHOM B YeCTh APEBHETPEUECKOro

oora neba.

e

Bupa Ypana c ogHoro
U3 ero CnyTHWUKOB

_—

OrkpbiTHEe Y paHa IPUBEJIO K PACIIMPEHHIO U3BECTHBIX
rparun; CosHeyHOM cucTeMbl. BCKOpe BBISICHMJIOCH, YTO
aTa mnJjiaHeTa JBUIaeTcs He COBCEM PABHOMEDHO IO CBOEH
OKOJIOCOJIHEeUHOM opbuTe, TO OTCTABAasA OT PACUETHOI'O Bpe-
MeHH, To onepexas ero. IlniTasgcs 06BACHUTE 3TH aHOMA-
JIMH, aCTPOHOMBI IPEATIOJIOMKUIH, UTO 3a ¥ PAHOM CYIITeCT-
BYIOT H JPYTrHe IJIaHeThl, KOTOPbIe U OKAa3bIBAIOT HA HErO
BJIUsIHUE. BpemMs NMOATBEPAUIIO 9TY AOTANKY.

Ypan — cexbmas ot CosHna niaanera ComHEeUHOH cuc-
Temsbl. OHa oTHOCcUTCA K nnageram-ruranram. Ot ConHila
YpaH ornenseT B cpegdem 2871 maH. kM (19,18 a. e). [lu-
ameTp nyaHeTs! cocrasiusger 51800 km — B 1Ba pasa 60Jb-
me, yem y 3emsiu. Macca Ypauna B 14,6 pasa 6onblie 3eM-
Hoi. Boxpyr Connna ¥Ypan obseraer 3a 84 roza, a BOKPYT
cBOel ocu obopaunBaeTrcs 3a 17 yacos 14 MuH.

Tonuaa BOLOPOLHO-TeNINeBOM aTmMocheps! ¥ paHa co-
CcTaBJIAET [IPHUMEPHO TPeTh pajuyca IjaHeTsl. B ee Bepx-
HUX CJ0AX NPUCYTCTBYET MeTaH, NPUIAIINTUNA IJIaHeTe
rosiy6oBaTeiif Bu. Okean YpaHa COCTOUT U3 BOJIbI, AMMH-
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aKa ¥ MeTaHa. B IleHTpe IJIaHeThl JOJIXKHO HaXOJUTLCSA
JKeJIe3HO-KaMeHHoe fAnpo. HakioH ocu BpameHus Yy paHa
paBeH 98°; moaTOMY ACTPOHOMEI T'OBOPAT, YTO 9TA IJIaHe-
Ta BpalljaeTcs, «JIeKa Ha OOKY».

Boxpyr ¥Ypasa, kak u Boxpyr Henryuaa u CatypHa, Bpa-
IaeTcs MHOMKECTBO CIIYTHHKOB. K MOMeHTY 0OHaApYIKeHU A
IIEPBBIX MATH U3 HUX UMeHa MU(PUUECKUX TUTAHOB yiKe
Obutn mpucBoeHbl cnyTHMKaM Carypua. Iloatomy I'ep-
1IeJIb ITPepPBaJl TPAAUIMIO YepIlaTh HasBaHUSA HeDeCHBIX
TeJl U3 aHTHYHON Mudosoruu. CnyrHuku Ypana O6epoH u
Turanua ObLIM Ha3BaHBI B UecTh repoes Komeauu Illexc-
nupa «CoH B JIETHIOI HOUBL», a4 COYTHUKY Apuens u Mu-
PaHza — B 4eCcTh NepcoHaxKel ero nepeckl « Bypas. Ocranb-
Hble 10 cnyTHUKOB OBIIM 00HADPYIKEHBI TONBKO B XX BeKe
C IIOMOIIIBI0O KOCMMYECKOro anmnapara «Boamxkep-2», pu-
OnusuBIerocs K miadere B 1985 r. OHM Takke MOJTYIUIN
MMeHa JUTepaTypHbIX nepcoraxei: Kopaenus, Odenus,
Buanka, Kpeccupa, [lespemona, J[»xynawserra, Ilopmus,
Poszanunpna, Beannpaa, [Iok. B 1977 roay 6bLIM OTKPBITHI
JeBSITh IJIOTHBIX Y3KUX YE€PHBIX KOJjel, ¥ paHa.

MNAHETbl CONHEYHOW CUCTEMbI

Henryn

Ilo cnoxkuBIIEiicsa TpagUITHKI
BocbMmasdg ot CojyHna miaHera
OblyIa Ha3BaHA B YeCTb aAHTHY-
Horo Oora. 3Ta YecTh JocTajgach
oory mopeii Hennryny. B coBpe-
MEHHOH aCTpOJIOTHH CBs3aH-
HBIH ¢ Bogoit HenTyH cMMBOJIM-
3UpYyeT IepPBO3JaHHOe HA4YaJlo,
W3 KOTOPOTO PO AAI0TCS 4yBcTBA ¥ aMonuu. OH ABJIAETCA
BOILJIONIEHUEM ITAMATH, VBOASAIIEH HAc B TIIyOMHY THICH-
yeJeTui.

HenTyH pacloJiO)XeH TaK AajJeKo, YTO BBIMJISAUT KPO-
IIeYHOH B3BEe3JA0YKOM, paccMOTpeTh KOTOPYIO MOXKHO
TOJIBKO C MMOMOIIBLIO OMHOKIA. [Ipu HaOJIOAEHNH B Teje-
ckom HenrTyH uMeeT BHJ, 3eJIeHOBATOIO AUCKA, JTUIIEHHO-
ro Kakux-jaudo geraneil. 9To He YAUBUTEJBHO, BeIb B CpeX-
aem oH yaanen or Conuna Ha 4500 mua. kM (30,06 a. e.).
Ilaxe cBeT IMpPeojoJIeBaeT TaKOe F’UMAHTCKOE PACCTOAHKE
3a 4 yaca. Henryn obiietaeT BOKPYr Halllero cBeTHja 3a
164,8 zemubIX roga. Juamerp mianeTsl — 48600 kM, 1me-

1 Bup Ha Hentyu
§CO CnyTHUKa TPUTOH
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PUOJI ee BpallleHuA BOKPYT cOOCTBeHHOM ocu — 16 yacor
03 muH. Ilo cBoemy cocTaBy u crpoenuio Henryn noxomx
Ha ¥Ypas. [lnanera coCTOUT B OCHOBHOM M3 BOJIOPO/Ia U re-
ausa. Ilo pacueram y HenTysa pgoskHa OBITH JiegsgHas
000JI0UYKa ¥ MACCHBHOE IIeHTPAJbHOE A/PO.

B 1846 r. asramiickuii acTpoHOM-JIH0HUTEeNbL O0HApPY-
skun y HentyHa ClIyTHUK, KOTOPBIM ABUTAJICA B HAIIpPaB-
JIEHWH, TTPOTUBOIIOJOKHOM BPAIIEHUIO CAMOU TIJIAHEeTHI.
Papuyc atoro cnyriuka, HazBaHHOrO TpHUTOHOM, COCTAB-
asger 1600 km. Bropoit cnyrauk Henryna — Hepeupa —
Ob11 OTKpBIT B 1949 r. amepukanuem [[»xepapaom Koiine-
poMm. Panmyc ciyTHHKAa cocTaBiiger Bcero oxkoJio 100 km.
Hepeupna mo macce B 20 Teicauy pas meHblue Jlyasl. CBoun
Ha3BaHMUA OSTHU JIBA CIYTHHUKA IIOJIYUYHUIU He CJIy4aiHO.
B anTruyHBIX MH(pax Hepeuasl 1 TpUTOH HEpEeLKO COIIPO-
BOJKa0T Oora mopei Iloceiigona (y pumasaa — Henry-
Ha). Becero ke kK Hacroamemy Bpemenu vy Henryrna obHa-
pPyXeHo 6 CIyTHUKOB.

NNAHETbI COTHEYHOM CUCTEMBI

Ilnyron

IMocnenuas, camasd JajbHAA, AeBA-
tasa nuaHera CoJHeYHOW CHCTEMBI —
[InyToH — He cJy4yalHO HasBaHa HMe-
HeM MH(pHuYecKoro dora moA3eMHOro nap-
cra. IlnyToH B cpejHeM yAajgeH OT
Conana Ha 5914 mun. kM (39,4 a. e.),
MIO3TOMY CBeTa M TeIJjia OH IIoJiydyaer
B 1600 pas mensie, yem 3emas. Ha IlnyToHe cyLIeCTBY-
er aTMocepa, CoCTOAIAA H3 PA3PeKEeHHOTO MeTaHa.

[1ayTOH — camasi MaJleHbKadA 13 OOJIBIINX IJIaHeT Con-
HeuHoit cucTeMbl. Ee quamerp cocrasisier Bcero 2290 km,
Bokpyr Cosnnna ona obparaercs 3a 247,7 3eMHBIX JI€T.
C B3emau IlayToH BUJEH TOJBKO B CUJIbHBIE TEJECKOIIBI.
CyliecTBOBaHME IIJIAHETHI, PACIIONOKEHHON 3a opbuTOM
HenryHna, ObLIO IpeACKasaHo elle B KOHIE XIX Beka
dparnysckum acrpoHomom K. draMMapuOHOM, KOTO-
phIfl yTBEP:KAAJ, UTO OHA AOJKHA COBEpPLIATH ITOJIHBIH
o6opoT Bokpyr Cosnna 3a 330 ser. Bpems nokasano, 4To
®nammapuoH omubes sHeHamMHOro. OTKpBITHE ITnyrona
5 1930 roay amepukanckuMm acrporomom Kiaiizom Towm-
60 ITOATBEP/INJIO ero JOrajKy.

Korzma B 1978 r. acrponom [lxefimc KpucTu nosrydn
dororpacpuio [linyToHa, Ha KOTOPOM IIJIaHETa BHIMVIS/EJa

MosepxHoCTb [nyTOHA



KOCMOC .
YATUHEHHOH, OH MNPEAIONIOMUI, UTO Yy IJIAHETHl ecTh SN
cnyrHUK. Ilod:xke aTOT BBIBOZ yAanmoch MOATBEPAUTD C TIO-
MOIIBIO CHHMKOB, CHEJAaHHBIX ¢ KOCMHYECKMX ammapa- *
T0B. CiiyTHHK Ha3sanu XapoHOM — 10 UMEHHU Mupuyec-
KOTO IepeBO3YMKa, OOMUTAIOIIEro B MOA3EMHOM IapCTBE
mMepTBbIX. namerp XapoHa mpumepHO BIBOE MeHbIIe,
YeM y CaMOM NJIAHETHI.

Takue Tena Hecyrcs =
N0 KOCMWYECKOMY NMPOCTPaHCTBY :

KOMETbl U METEOPUTbI

Enie B riry00K0#M PEBHOCTH JIIOJM 3aMETHJIIH, UTO 3BE3-
JIbl B TeYeHWEe HOUYU MEJIEHHO MPOXOAAT 1o HebocBOAY,
HEe M3MEeHAs CBOEro B3aMMHOTO IOJIOXKeHUus. Tenepb MbI
3HAeM, YTO IPUYUHOMN 3TOTO0 BUIMMOTO JBUKEHUA SABJIIA-
eTcsi BpaleHue 3eMJIM BOKPYT cBoeli ocu. VcKaouenue
COCTaBJANM JHIIL OJIyXKIAOIIHE, XBOCTAThle M Iafalo-
1Iue 3Be3/bl.

«XBOCTaThIE 3BE3/bl» ABIAIOTCA KOMeTaMH (JIH000IbIT-
HO, UTO B IIEPEBOJE C ITPeYeCcKOoTo kometes 03HAYAET «BOJIO-
caTtas»). JleiicTBUTENIBHO, IOPOM Ha Hebe NoABJIAETCA Ap-
KU 00BEKT, 38 KOTOPBIM TSAHETCHA AJIWHHBINA NG UIH
«xBocT». IIpuyem yaiile Bcero oH ObIBA€T IIOBEPHYT B CTO-
pony ot CosHIIa HE3aBHCHUMO OT TPAEKTOPHUS ABUKEHUSA
caMoit komeTsl. IIpUuynHa 3TOr0 YANBUTEIBHOIO ABIEHUA
COCTOHMT B TOM, UYTO KOMETHI IIPE/ICTaBISAIOT cOO0M OTHOCH-
TeJbHO HeOOoIbIIIHE TIbIOBI KAMHEH, cHera u jbja. VIX pas-

MnyToH 1 Xap;:m +




Kometa Mannes

-
CTDOEIiMe KOMETbl:
* .
1 -+ ronoBa; 2 — ra308blit XBOCT;
3 — XBOCT U3 Mbiy

mepsl nexat B mpejgenax 0,5-20 km. Korga xomera mmpu-
onuakaerca Kk ConHIy, ero u3JiydeHue HarpeBaeT 3TOT Or-
POMHBIA «KOCMHYECKHMH CHEXOK». B pesynabTaTe cMeps-
mmuecs Tasbl HAUMHAIOT HCHapsAThCA, 00pasysa mopou
TUTaHTCKUH LI, BEITAHYBUIMUACA HA MUJJIAOHBI KUJIO-
MeTpoB. CotHeuHbIH BeTep (IOTOKH 3apAKEHHBIX YACTHUIL)
OTKJIOHSIET 3TOT XBOCT B CTOPOHY OT HAIIIEr0 CBETHJIA.

BoasinHCcTBO KOMeT, ITOSABUBIIHKCE B ITpegesax Corneu-
HOM CHCTEMBI, HaBCerja Mc4ye3aloT 3aTeM B IiyOuMHAX KOC-
Moca. OgHaKo HeKOTOpbIe U3 HUX ABUTATCsA BOKpyr ComH-
114 110 OYeHb BBHITAHYTHIM TPA€KTOPUAM, JaJIeK0 3ajeTas 3a
opbuty Ilnyrona. Yike B Koune XVII u nepBoit nmojoBuHe
XVIII BexoB anrauiickuii actporom Iamysa lanneit yme-
JIO BBIYMCIAT opouThl kKomeT. OH IpocaaBUICA TEM, YTO
1pejicKas3aJll BO3BpallleHue 0JHOM U3 HUX B 1758 rogy. 9ty
KoMmery, npoJerarmuryo Boausu ConHna kaxasle 76 jer,
II032K€e Has3BaJX B ero 4yecThb. llocnennuil pas xomera I'aj-
Jes 6p11a BUAHA Ha HouHoM Hebe B 1986 roay. Ciaexyromiui
ee «BU3UT» cocTouTcsa B 2062 roay.

B crapuHy nosBiIeHHE «XBOCTATHIX 3BE3/[» BBIZLIBAJIO
y JII0fieit y»Kac. OTH HeGecHble T'OCThU CYUTAJIMUCH IIpejiBe-



KOCMOC KOMETbI U METEOPUTbI

CTHHKAMHU Y>KacHBIX KaTacTpod u HecuacTuil. Ha camom
JKe [ejle HeNPUATHOCTH 3eMJje MOTYT CYJIUTH BCTPE4YH
C COBCeM JpPYyruMu HeOeCHBIMH TeJaMH — KaMeHHBIMH
1 JKeJIe3HbIMH MeTeopuTamMu. ATmocdepa Hamlel mjaHe-
TBl CTAaHOBHUTCSA HEIIPEOLOJMMOM IIperpajoi aus 00oJb-
IIWHCTBA METEOPUTOB, ABUTaKIAXCA B KOCMOCE C KOJIOC-
calbHOU CKOpoCcThi0. OHM OBICTPO pPas3OrpeBaKTCSA OT
BOSHUKAKIIUX CUJI TPEHUA ¥ OYKBAJIBbHO CrOPalOT B BEPX-
HuX cyaoax armoctepsl. Keratu, Takasa ke cyasba yroro-
BaHa ¥ CTYHEHAM KOCMUYECKHUX PaKeT, OTAEISIOIIUMCS
BO BpeMs I10JIeTa OT TJIABHOTO MO YJIS.

IIpaBna, mogobHaa orHeHHas rudesib 'PO3UT JHINB OT-
HOCUTEJIBbHO HEOOJNBIIUM MeTeopuTaM. K cuacThio, TAKUX
0OJIBIIMHCTBO; UX pasMep He IIpeBhIIIaeT nNecuyuHkKky. Oa-
HAKO BCTPEYAITCA U KPyIHble MeTeopuThl. Macca mere-
opura, yoasirero B 1920 r. B FOro-3anmaauoit Adpuxke,
onenuBaerca B 60 Ttoun. B 1947 rogy B ropax Cuxore-
Anuusa (IIlpumopckuii Kpaii) ynajs MeTeOPUT Maccoil OKo-
1o 70 roun. Ha reppuropuu Apuzouns! (CeBeprasi Amepu-
Ka) cymectByer «HKavboH [IbsiBONa» — OTPOMHBIN
Kparep, o0pa30oBaBIIUICA OT HaJeHUSI METeOPUTa Maccou
B 10 muanuoHoB TOoHH. [mameTp KparTepa COCTaBJSET
1 xunomerp 295 merpos. Ilo ogHOM U3 Bepcuii 3aKaT 3phl Pacnonoxexue nosca actepouaos
JHUHO3aBPOB HACTYIIHJI OKOJI0O 65 MHJIJIUOHOB JeT Hasaj , (Ha cxeme u306paxeHbl opbuTbl 3emau u {Onutepa).

B pesyJbTaTe CTONKHOBEHUS 3eMJIH C OTPOMHBIM METEO-
purom. Paspasupirascs karacTpoda npusesa K ryro0ab-
HOMY M3MEHEHMIO KJIMMaTa Ha Halled IJIaHeTe. Tak uTo
KpYITHbIE METEOPUTEI MOTYT IPEACTABIATE PEATLHYIO yr-
pO3y IIPY CTOJIKHOBEHHHU C 3emJei.

Kocmuueckue 00BEKTHI, YbM pa3Mepbl H3MEPAITCHA
KUJIOMETPaMH, HA3bIBAIOT B ACTPOHOMMH acTepOUJaMH
(rpeu. aster — «3Be3ja», «CBETHJIOY, eidos — «BUf», «00-
pas») MU MaJbIMU IJIaHeTaMH. K cuacTeio, OpOUTHI
GOIBLIIIMHCTBA ACTEPOMJ0B HAXOAATCA MEHAY opburamu
Mapca u IOnurepa. CTOJKHOBEHHE 3eMJid ¢ Taimm KOC-
MHUECKUM O00BEKTOM MOJKET CTATh IJIaHeTapHOU KaTacT-
podoii. Passurue nol06HOM CUTyalUu JIeTJIO B OCHOBY
A B aMepPHKAHCKOro Guibma « ApMareioH».
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YacTb HeBECHOI kapTbl Kak ee YBUEN CPEAHEBEKOBbIA XYA0XHMK

3BE3/1HbIE ATJIACbI U KAPTBI

Eme B rmy0oK0# IPEBHOCTH JIIOAU, BrJsAAbIBABIINECS B
HOUHOe HeDOo, HEBOJIbHO 00BeIMHANN 3BE3/IbI B OTAEJIbHBIE
IPYINBl — co3Be3ausA. BeposaTHO, OAHUMH M3 NEPBHIX Ta-
KHX CO3Be3AUM OblIM IPYINbI 3Be3l, KOTOPble HIPAH
BA)KHYIO POJib B IIOBCENHEBHOM »KU3HHU JIOAEH, TmomMoras
MOPSAKAaM OIpeIeiAThL HAllpaBJeHue NBAUKeHUA Kopabiei.
B uactHOCTH MOpexozs! [lpeBHel I'periuu yBepeHHO BhIjJIE-
JISIIA CPeAY 3Be3] HECKOJbKO OCHOBHBLIX CO3BE3/MIA.

Bo II B. 10 H. 3. rpeuyecKuti yuensli I'unmnapx, paboras-
mui B AeKcaHapuu, cocTaBui Katasor 850 3Besy, BUIM-
MBIX HEBOOPYKeHHBIM riasoMm. OH pacmpeesuns UX IO
48 cosseaguam. O0beMHEHNWE 3BE3/, B 9THU CO3BE3AUA BO
IT B. H. 5. OKOHYATEJILHO YTBEPAUJ I'PEYECKHUIN ACTPOHOM
Knasauit Iltonemeir B CBoOeM 3HAMEHUTOM COUMHEHUH
«Anpmarect». B 0HOM M3 HEANIOJUTAHCKUX MY3€eB CO-
XPaHUJIach CKYJBITYpPAa, faTupoBanHaa Kak paas Il B. #H. 5.

3BE3[HbIE ATJIACbI U KAPTbI

Ona maobpaxkaeT TUTaHa Arnaca, gepsKalllero Ha CBOUX
naeuax HebecHyio chepy. Ha Hell MOXKHO OTIETINBO pas-
rasgeTh 9Tu 48 co3Be3AuN.

Bo Bropoii monosuHe XV Beka HeMeIKMH MaTeMaTHUK
Woragn MioJiiep oCHOBajl B ropoje Hriopubepre oaHy U3
NepPBLIX ACTPOHOMUYIECKHUX obcepsaropuii. Miojiep, KOTO-
pOro €ro COOTe4eCTBEHHUKH Ha3bIBaJIM PernomoHTaHOM
(1aTMHCKOe HauMMEeHOBaHHE ropoja Kenurcbepra), nepe-
gesl couuHeHwe IlTosemes Ha JIATBIHb M CTaJ Ie€daTaTh
nepBble ACTPOHOMMYECKHE Tabaulbl. OTUMHA CIIPABOYHU-
KaMM 110 aCTPOHOMHUHU IOJIb30BAJIUCDH 3HAMEHUTHLIH IOPTY-
raybcKmit Mopennasareis Backo fa 'ama, IepBBEIM IPOJIO-
JKUBIIUA MOpCKoOW myTh u3 EBpONBI B IOxuyio Asuio,
u Xpucrodop Konymb, KoTOphIH B 1492 roxy nepecex AT-
JTaHTHYeCKHit okeaH n poctur 6eperos HOxHOH AMepUKH.

C rpysamu PernoMoHTaHa B Hiopubepre no3HaKoOMMJI-
cs SHAMEHHMTBHIN HeMeIKHMH XYZOXXHUK H rpasep Anb-
6pext Jopep. B 1515 r. ¢ moMOIbIO Woranna Crabusa
u Kompaga XeitHdoHeas OH CO3JaJ NEPBYIO MEYATHYIO
kapTy Heba ¢ purypaMyu HaHECEHHBIX Ha HEE CO3BE3IUH.

Wsznanue HeOECHBIX aTJIaCOB IIPOJOJIZKAIOCH. B nauane
XVII Bexa acTPOHOMBI CTaJIM UCIIOIB30BATD OyKBBI Ipedvec-
koro andasura Aj1a 0003HAYEHNA 3BE3/ B IOPALKE yObIBa-
HUSA UX APKOCTH B IpeJesax Kamaoro co3pesins. CampbIM
SPKUAM — 3Be3JaM IepBOi BeTUIHHBI — rnpucBauBajiachk
6ykBa «aybba», MOTOM ILIH 3BE3/BI «Bbera», «ramMmar
u Tak najee. TaKoi mpreM UCIOJIb3yeTCs 1 110 ceii 1eHb.

Bo BTOpPO# IIOJIOBHHE XVII Beka BBIAAIOIIUANCH IIOJb-
CKUI acTpoHOM S1H Tesenuii cocrapua karayuor 1564 3se3n
1 yKasaJl uX KOOPAMHATEI Ha nebecHoi cdepe.

Bonsluas Mepgeouua




KOCMOC

’6EPHOE noaywapue

CoBpeMeHHBIE HA3BAHUA CO3BE3/IUH, 4 TAKKE UX I'PAHU-
Il OKOHYATEJbHO OBLIIM OmpejiesieHbl MeXXAYHapOAHBIM
corsanresuem B 1922 roay. B Hacrosiiee Bpemsi IPUHATO
BBLIZIENIATL 88 cO3Be3/Iuii, HA3BAHUS MHOI'MX U3 KOTOPBIX
HAIIOMMHAIOT O ApeBHerpedyeckux mudax. Kaxaoe cospes-
Jiie UMeeT CBOe MEeXXJIYHApPOAHOe JATHHCKOe Ha3BaHUe.
K cosesaguam ceBepHoro Heba orHocsatTcsa Auapomena (1),
Bonrmasa Meneeauna (2), Bosauyuii (3), Bosomnac (4), Bo-
aocel Beponuku (5), I'eprynec (6), I'omume Ilcwr (7),
Henvdun (8), [Ipakon (9), sKupad (10), 3meenocen (11),

3BE3AHDLIE ATJIACHI M KAF

FOxcHoe noryuwapue

3mes (12), Kaccuones (13), JleGenr (14), J].I-‘I“pa (15), Jlu-
cuuka (16), Manaa Mexseauna (17), Mansiu KOHE:- (18),
Mausriz Jles (19), Opex (20), Herac (21), Hepceu (22),
Prics (23), Ceeprasa Kopona (2&__1), Crpexna (25), Tpe-
yroapHuK (26) , Iedeit (27), ILuT (28), Jlmepuna (gg).
K co3Be3auaM 10KHOro Heba OTHOCATCH Boasmoi Ilec
(30), Boux (31), Bopon (32), FPIJ]P& (33), T'ony0n (‘3:"1),
Exunopor (35), #eprBeHHUK (36), J{ﬁmon_nceu (37), Ky-
paeib (38), 3asan (39), 3omoras Prifa (40), Uugeer (41),
Kuas (42), Kur (43), Komnac (44), Kopma (45), Jleryuas

DI




KOCMOC

pri6a (46), Maunsrit ITec (47), Muxkpockorn (48), Myxa (49),

Hacoc (50), Hayronpruk (51), OxranT (52), Opuon (53),

[TaBnuH (54), [Tapyca (55), Ileus (56), Paiickas nruua (57),

Pese1 (58), Cexcrant (59), Cetra (60), Ckynbmrop (61), Cro-

soBas ropa (62), Teneckorn (63), Tykan (64), @enuxc (65), > -
XawmeneoH (66), Ilearasp (67), Ilupkyns (68), Hacsr (69),
Yama (70), Ipugan (71), HOwxuaa I'mapa (72), Oxuan
Kopona (73), Oxuaa Priba (74), HOxusiii Kpect (75)
u Oxue1it TpeyronbHuk (76).

BeposiTHO, caMbIM HM3BECTHBIM CO3BE3MEM CEBEPHOTO
Heba sBiasercsa Bossmniasg MexBenuna, ceMb APKUX 3Be3[
KoTOpo# 00pas3yloT 3HAMEHUTHIN KoBII. IIpsamas JuHHA,
IIPOBE/leHHAasl Yyepe3 ero Kpau, ykaseiBaer Ha [lossspHYIO
3Besny, 1o ecth Ha CeBep. Co BpeMeHEM II0JIOJKEHUE ITHX
3Be3/ Ha Hebe meHsercs, moaromy 100 TeICAY JeT Hazaz
O4YepTaHUSA KOBIIA BBIIVIAJEJIN UHAYE, YeM B HAIlIM JHU. : :

IlpeBHUME I'DEKH CBA3LIBAJIMA 9TO CO3Be3jaue ¢ MudoMm
o Hum(pe Kannucro, Ha KOTOPYIO 0OpaTHUJI CBOE BHUMaHUE
3esc. B pesynbrare BecTpeuu ¢ HuM y Kamnuero poxuics
ManabuuK ApKaj. Y3HaB 06 9ToM, peBHUBadA ['epa npespa-
runa Kammucro B meaBenuny. I[Iporo BpeMs, u moapoc- ,
mui Apkaj OgHa»K bl BcTpeTuJs ee B jecy. FOHoma yixe . v
cobupaJscs MyCTUTHL B MeABEAMIlY CTpeJy, He J0rajbiBa-
fICh, YTO BUAMUT CBOIO MATh B 3BepuHOM oOHKe, Torma Bce-

BUAANINE 3eBC HNpoTAHYJ ¢ Hebec cBoO 00KeCTBeHHYIO
PYKY, YXBATHJ MeIBEAUIY 38 XBOCT U IIOAHAJ ee HA HeDO.

BropeiM 110 KpacoTe co3Be3gueM CeBepHOro Heba sSBJIA-
ercsa Opuon. flpyaiiias ero 3Be3jga — KpacHBIM T'MI'aHT
Berenwreiize («moaMBINIKa» B IIepeBojie ¢ apabcKoro).

Bropas no sipkoctu 3Be3a OpuoHa — CBEpKAOIAas cCBoeit
benusHoit Purens. Ee ceetumocTs B 80 ThIC. pas3 Oosblie
cosiHeuHO#. Tpu 3Be3/bI BTOPOI BeJIMUMHBI 00pa3yIoT 3Ha-
MeHUTHIN nosic Opuora. [IPoO/KUB IIEIIOYKY TPeX 3Be3y
nosica OpuoHa Ha 10T, MOKHO HAUTU caMyl0 APKYIO 3Be3y
neba — Cupwuyc (Bossmioro Iica). HOxxHee mosica Opuona
JIeKaT 3Be3lbl ero «Meda», BOJM3H KOTOPBLIX HAXOIHUTCH
BuuMasi B OuHOKIL Bonbmas Tymansocrs Opuona. Baa-
UMHOe nepemenienue 38e3si OpuoHA HEBEJIUKO, II03TOMY

Hallly IIpeJKH BUAEJH 2TO CO3BE31He TAKHUM Ke, KaK U MBbI. TymaHHoCTb KoHckas [onosa
B co3se3auu OpuoH




Conuue, cosepthasi CBOM ro0BoM nyTs,
npoxoaut no Heby Yepes Co3Be3Ana 30aAMaKa
. ] ' ‘.

30AWAKANbHbIE CO3BE3AN

Voxe B rimyO0KOM IPEBHOCTH JIIOJU 3aMEeTHJIH, 4To JIyHa
B CBOEM JABMKEHHUU 10 HOUHOMY HeOy IPOXOJUT JIHIIb Ye-
pes onpejeeHHbIe cO3Be3AuA. IIOCKOIBbKY U3BECTHO, YTO
oHa oTpakaet ceer CoJIHIIa, ITO TOJIOKEeHUI0 Ha Hebe IMoJI-
HO# JIYHBI HETPYAHO ONPEAEUTH IIYTh, KOTOPLIM IIPOXO-
JUT Cpeiy CO3Be3JAMH M Halle rjlaBHoe cBeTuso. JIMHUI0
aerxenus ConmHna 1mo He0OCKJIOHY HAa3BaIH SKIUITHKOMR
(rpeu. ekleipsis — «3aTMeHME») U pa3/eIUIU ee Ha
12 paBHBIX OTPE3KOB II0 YHCJIY MecsAIEB B roay. Kaxxagomy
IIOJIYUUBIIEMYCA CEKTOPY OBl NPUCBOEH CHUMBOJ OJIH-
JKaMIIero K Hemy cospe3aus. Bece Takue co3pe3aus 3a uc-
KJIoyeHueM ogHoro (Becsl) n3obpakaor GUIrypsl Joaeun,
JKUBOTHBIX WJIA MUQUUECKHUX CYIIECTB, II03TOMY II0JIOCY
Ha Hebe, B mpejesiaX KOTOPOH HAXOAATCA JaHHbIE CO3BE3-
aus, HagBawu 3oauakoM (zodiakos kyklos — «3BepuHBIN
KPYyI'»> B IIEPEBOJIE C IPEUYECKOTr0). 3a UCXOJHYIO TOYKY 30-
JMaKaJbHOTO Kpyra NpUHATO nojioykenue CoNHIIA B MO-
MEHT BECeHHero PaBHOJAEHCTBUA. [[BeHaAIaThiO 30/Ma-
KaJIbHBIMU CO3BE3AUAMH (cM. cTp. 78—T9) apnatorcsa OBer
(77), Tener (78), Bnusuensr! (79), Pak (80), Jles (81), Ile-
Ba (82), Becnl (83), Ckopnuon (84), Crpenerr (85), Kosepor
(86), Bonoureit (87) u Pri0s1 (88).

Co BpeMeHeM TOYKAa BECEHHEero paBHOAEHCTBUA Me/JIeH-
HO IIepeMeniaeTcs o 30JuaKalbHoMy Kpyry. Takoe aBie-
HHe B aCTPOHOMMM HA3bIBAIOT IIpeleccuent (Jar. praeces-
sia — «mpeaBapeHHe»). 3a TPOLIEAIINE THICAUEIeTUS
TOYKa BECEHHEr0 PABHOAEHCTBHS Ilepeljia U3 CO3Be3AUd
Tensna B co3sesgue Pri6. Takum oOpaszom, Bechb 30/ua-
KaJbHBIN PAJ CMECTHJICA HA JBa MOJIOXKEeHUA. ITO 03HAYA-
eT, 4TO Tellephb B JIeHb BECEHHEro paBHoAeHCTBUA (22 Map-
Tta) ConHne BxoauT B 3HAK OBHA, (PAKTUYECKU HAXOAACH
B co3Be3auu PrI0.

Bnpouem, Takue HaHCHI HE CMYIAiOT acTpOJIOTOB,
ITPOIOJIKAIONIINX WHTPUIOBATH JIIOJE CBOMMM IIpe/icKa-
3aHUAMH. ACTPOJIOTM CUYMTAIOT, YTO MHOIWe CBOMCTBA
¥ XapaKTEPUCTHUKU YesioBeKa Oy/1yT 3aBHCETb OT PaCIIOJIO-
JKeHHuA HeOeCHBIX TeJl B MOMEHT €0 DOXKIeHHUA.




ebecHasa chepa ¢ 3emneit
B LEHTPE BOODpaXaemoro
30AMaKabHOro KoNbLa

MyTb, KOTOPbIW

POXOANT NO Hemy

ONHUE




KonuyecTso ranaktuk He NOAAAETCH UCYUCNEHMIO $ay

FAJIAKTUKH

HouHoe HeOO0 nepeceKkaeT IMUPOKAasa HeAPKO CBETAIAACS
110JI0Ca, KOTOPYIO JIIoAW Ha3Basu MJiiedHBIM (TO €CTh «MO-
aouHbiM» ) [Tyrem. Yo sxe npeacrasiaser coboit Miueynslit
ITyrs? o uszobpereHus TeJIECKOIOB OTBETUTH HA 3TOT BO-
npoc 0bLI0 HeBO3MOXKHO. CHTYallus H3MEHHUJIACh TOJIbLKO
B 1609 roay, korga uranssaner 'anuneo Nanuiei cober-
BEHHBIMH pPYKaMH CKOHCTPYHMPOBAJ IIOA30PHYIO TPyOy | .
1 HaBeJ ee Ha HeDo. On obHapy U, uro Miteunsit ITyTh
COCTOUT U3 MHOJKECTBA 3Be3]l, KOTOPLIe IJIsT HEBOOPYKeH-
HOT'0 I'J1a3a CJIUBAIOTCA B CIJIOLIHYIO Oes1yio moJocy.

OrxpeiToe 'annneeM OrpoMHOE CKOILJIEHHE 3Be3] ac-
TPOHOMBI Ha3BalM raJlaKTuUKoH (rpeu. galaktikos —
«MJIe4HBbI}» ). Paccy:xnasa o ee cdopme, OHM HNPHUILIUA K
IIPaBUJIBLHOMY BBIBOJIY, UTO TajJaKTHKa A0JKHA HAIIOMHU-
HAaTh IJIOCKYIO Tapeaky. Mbl Buaum Maeunsiit I1yTs B BU-
Jie moJiockl, moromy uto CoJHIIE HAXOJAUTCS HE B IEHTPe
9TOI'0 TUTAHTCKOTO 3B€3/JHOT0 CKOIJIEHHUA, ¥ MBI CMOTPHM b .
Ha Hero Kak 0»l ¢ Topua. a

ITo3)kxe yueHble OINpeAENUJIM, UTO HaIlla TajJaKTUKa "
uMeeT (OpMY JHH3BI ¥ BKI0OYaeT 0koy0 200 Muanapios

[anakTuka




Mneutbiit Myts (Bup cHoky)

3Besn. Paccrosaue or CoJsiHIIA /10 ee IIeHTpa COCTABJIAET
IIPUMEPHO TPeTh TaJlaKTHUUECKOTOo Auamerpa. lalakTuka
MeJJieHHO Bpamaercsd, ConHIle aenaeT MOJIHBIA 060poT
BOKDYT ee meHTpa 3a 250 MuInoHOB JjieT. CBepXHOBBIE
3Be3bl BCILIXMBAIOT B IIpeflesiaX HaIed rajJakTUKU pas
B 300 Jsrer, a BOT 4epHBIX ABIP («IIOracIimmx» MaCCUBHBIX
3B€3J1) B HEeH JOJIIKHO ObITE MHOI0 — 0K0J10 100 MUIIHMOHOB.

1A M3MepeHUs THIaHTCKHUX KOCMMUECKHX pacCTOf-
HUI KMJIOMEeTPbI IIOAXOAAT IJIOX0. BMecTo HUX acTpPOHO-
MBI MCITOJIb3YIO TAKYIO BEJIHUYUHY, KAK CBETOBOH I'0OJl — TO
eCTh pPaccTOsSHNE, KOTOPOe NPEe0ioJIeBaeT CBET B TeYeHHe
roxa. JIyu cBera auraercs co ckopocTsio 300 TeicSY KH-
JIOMETPOB B CeKYHAY. HeTpyaHO MOACYMTATH, YTO CBETO-
BOM IO/l COCTABJISET NPUMEPHO 9,5 TPUILIUOHOB KUIIOMET-
poB (TPUIJTHMOH — ThICAYA MuUAAUapAoB). Jluamerp
rajJakTHKH ouneHusaerca B 97,5 ThICAY CBETOBBIX JIeT.
JIrogu MOTYyT UMETh /IeJI0 ¢ TAaKMMH Iudpamu Ha Oymare,
HO BP#AJI JIX YeJIoBeUecKoe BooOparKeHue B COCTOSTHUHU BO-
OYHMIO IPEACTABUTH NOAOOHBIE TUTAHTCKUE PACCTOAHMSA.

3Be3abl pacnpejesieHbl B rajJakTHKe HePaBHOMEPHO.
B ee neHTpe paccTogsHHMe MEXKIY 3BE3JaMHU MEHBIIIE, YeM
o kpaaM. K Tomy ke B raJlak THKE CYLIECTBYIOT IOJITOPHI
COTHM IIAPOBBLIX CKOIIEHUI 3Be3]. [luamerpel TaKHX
CKOILJIEHHH MOTYT cocTaBaaTh ot 15 10 600 cBeTOBBIX JI€T,
a YMCJIO 3BE3/ B KaXKJ[OM U3 HUX MOYKET JOXOJUTb 10 MUJI-
JIMOHA.

AnnunTUyeckas ranakTuka




W T_yma.m.;ocm Axfipomenpl ; FAJTAKTUKM

Ona HaxoAuUTCA BO3JIE CpelHeil 3Be3Abl, oOpas3yloliei
«Meu» Besukana OpuoHa. XoJioHbIe Ta30IIblIeBble 00J1a-
Ka IIOTJIOIAIOT CBETOBBIE JIYYX U II09TOMY CMOTPATCS Kak
yepHEIe TpoBaisl. OJHO U3 TAKUX UeDHBIX O0JIAKOB, pac-
noyoxxeHHoe B HeOe HO:xHOrO nonyapus, Takxe 3aMeTHO
HEBOOPYIKeHHBIM rIJjiazoM. Mopsaky Ha3Balu ero YTrojb-
HbIM MeIlkom.

lanmaxTuka, B KoTopyio Bxoaut Haiue CosHIle, — He
enuHCTBeHHadA BO Beenennoii. B Hauane XX Beka B CIITA
B obcepBaTopuu MayHT-BUJIbCOH ObIJI TOCTPOEH CaMBIi
KPYITHBIN TeJIECKOI TOro BpeMenu. [luamerp ero sepkaJa
nocturan 2,5 merpoB. Korzga amMepuKaHCKUIL aCTPOHOM
OnBun Xab0n HaBesl ero Ha 3HaMeHHTYO TyMaHHOCTH
AnjgpomMensl, OH 0OHAPYIKMUII, UTO 9TO cl1abo cBerdaleecs
NATHBLIIIIKO ABJSEeTCA Jajiekoil ramakTukoi! Bekope Obl-
JHU OTKPBITHI U ApPyrHe rajakTHKH. VX uucno B Hamen
BcenenHnoit omenuBaercs mujauapaamu. OTKpbeITHE
Xabbysa pas3aABUHYJO TPaHHMIIBI 0003pMMOM BCEJIEHHOH,
KOTOpas cCpa3y YBeJIWUYHUJIAChH B HAIIIEeM BOCIIPUSITHH B ThI-
csAYM pas.

Hamia ranmakTtuka BKJ0YaeT He TOJbKO 3Be3fel. OHa
COJIePXKUT U TUTAaHTCKHUe rasonslieBsie obiaaka. OHM sB-
JIAI0TCA CBOe0OPa3sHOM «KOJBIOEIbI0», B KOTOPOM POsK/aa-
I0TCH HOBBIE 3Be3/ibl. HexoTopsie nogobHbIe 0b61aKa obJa-
JAanT 3HAYUTEJIbLHOU TeMIIePATyPOM M TO3TOMY BHUIHBI
B TeJIECKOIIbI. 'MTaHTCKYIO TYMaHHOCTD B co3Be3aquu Opu-
OHa MOYXHO PACCMOTPETH Jake HeBOOPY KeHHBIM I'JIa30M.

TymaHHocTb B co3se3aum OpuoHa
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SATAZIKU BCEJIEHHOW

Kapruna Becenennoii, BosHukmasa B XX Beke biaroza-
PA YCHIUAM acCTPOHOMOB, POK/AaeT MHOro Bompocos. Cy-
mecTByer Ju y BecenenHoiu «kpaii»? JIpyrumu cioBamMu,
YTO HaXOAUTCA 3a ee 0603pUMBIMH JJIs UeJI0BeYecTBa Ipa-
aunamu? Kak sosaukna Becenennas? Kak oHa passuBaer-
csi? CymiectByeT i Bo BcesleHHOM XKHM3HB, B TOM YHCJIE
pasymuaa? Ilo kpaiiHe Mepe Ha HEKOTOPBIE M3 9THX BO-
IIPOCOB MOJKHO IONBITATHCA OTBETHUTE.

Oxkasanochb, YTO pacCTOSHUE OT 3eMJIH JI0 JIFoDOU U3 ra-
JIAKTHK IIOCTOSIHHO yBeauyusaercd. IIpuuem «ybderaioT»
raJJakTHKH OT HAIlled IJIaHeThl TeM OnicTpee, 4yeM JaJibiiie
oT Hee HaxogATca. Takoit hakT MOXKHO 00BACHUTD, IIPEJ-
IIOJIOJKUB, UTO 3e€MJIA HAaXOJUTCS B IEHTPe T'MTaHTCKOro
B3PLIBA, OT KOTOPOT'O FaJIAKTUKH PA3JIeTal0TCH, KaK OCKOJI-
k¥ rpa"atsl, OgHAKO MBI 3HaeM, UTO HAIla FajJlakTHKa He
SIBJISIETCS IIeHTPaNIbHOM, U CoJTHIle — He IIeHTP BCeJIEHHOM.

Bropoe npexmnonoxenue, crocobHoe 00BACHUTH «pas-
OeraHue» raJlakTHK, COCTOUT B TOM, UTO Hama Beenennas
pacmiapsaeTcs.

Ecsu B HacToAIIIEE BpeMs ralak TUKH pa3beralorcs, 3Ha-
YHUT, KOrJla-TO OHU ObLIH psigom? [leiicTBHTEIbHO, MHOTHE

aCTPOHOMBI CUMTAIOT, YTO BO3pacT Hamel BeeaeHnnoi ore-
ausaercs B 13,5 MUIIHMap/0B JIET, ¥ CBOE CYIIIeCTBOBAHUE
oHa Hauaja ¢ Boasmioro BapeiBa, B pe3yJsbTaTe KOTOPOTO
U 06pa30BaIoCh GOJBIITMHCTBO KOCMHYECKUX 00BEKTOB.

Yem zaxoHuuTca pasberanue ramaxkTuxk? Bo MHOrOM
9TO 3aBUCUT OT Macchl BeenenHoii. Eciin oHa mpeBhINiaeT
KPUTHYECKYIO BeJIMUUHY, Yepe3 HEKOTOpoe BpeMs (H3me-
pAeMoe MHJUIHAPAAMU JIeT) CHJBI IMPUTAKEHUS Ha4HYT
CHOBA CTATUMBATE 'AJIAKTHUKH BMeECTE. KOI“)I& BCe BEIIEeCTBO
Bcenenuoit cHOBa cofepeTcss BMeCTe, MOCIEAYeT HOBBIH
Boasnioit B3peiB, B pe3yJjbTaTe KOTOPOrO POAUTCA HOBadA
BeestenHad. Eciu sxe Macca Hamed BeesleHHOM He TaK Be-
JUKAa, TAJaKTUKU OyAyT paszberarbcsa BEYHO.

Yo MOKHO CKA3aTh 110 ooy «Kpas Beenernoi» ? Cor-
HU JIeT HAa3a/ [0A00HEIM BOIIPOCOM O Kpae 011y 03a00UeHbI
JIIOJM, KOTOPBIE AYMAaJu, 4T0o 3eMJs IIocKas. Teneps Mbl
3HAeM — ABHATAACH CTPOT'O B OJ{HOM HAIIPABJIEHUH, PAHO UJIU
IO3JHO BEPHEIIbcS B MECTO cTapra. 3eMJsA-TO Kpyriad,
y Hee HeT Kpasa! Bo3MOXKHO, TaK e YCTPOCHA K HaIa Bee-
JIeHHAs, TOJHKO H30THYTO B Hell caMO IIPOCTPAHCTBO. ITo-
5TOMY U BOIIPOC O Kpae BcesieHHOM He UMeeT CMBIC/IA.

MHOrue aCTPOHOMEBI CKJIOHAIOTCS K MBICJIH, YTO BOKPYT
MHOTHX 3Be3/ B Halllell raJjakTHKe MOTYT CYILIeCTBOBaTh
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mianeTel. Pa3 Tak, HaBepHAKA HA HEKOTOPHIX U3 TAKUX NPEAMETHbIN YKASATESb
[IJIaHEeT CYIEeCTBYIOT YCIOBUsS, OJaromnpuaTHLIE JI1JId BO3-
HUKHOBEHUS KU3HU. Jaske eciiu BepOATHOCTE ee MOsBJIe- A 59 43 62 ;Bema g”;"?;c 86020 s g 55 G
asoT , 43,6 evuA 5—7, 12-16,20-23, arypH , 60—
HUSA HU MaJI -
f YTOXKHO MaJa, TMraHTCKOe YHUCJIO 3Be3] BO Becenen o —— 27-30. 36-48, 50. 69, cerema
HOHU rapaHTHUDPYET, YTO I'/le-TO JKXU3HEL BCE e CYIIeCTBYeT. HocTh 91 71,74,75,92, 93 renuoneHTpuyeckan 6
ITouemy TOrza Mbl HE 3aMeYaeM ee IPUCYTCTBUA B KOCMO- actepoug 75 Boauax 83 reonieHTpHYeckasn 6
ce? IToxa Bce paccKassl O IPHUIEILIAX OCTAIOTCS He 6osee acTpoHOMHUA 3 cusAHKe nonsproe 12
yeM COBpeMeHHOM (haHTa3unei, 5 . D fjm”ﬂengﬂ fi??kge 1898
HanydeHHue yabTpaduo- onHue 2,56-13,16-19,
He uckioueno, 4To 00bACHEHUE KPOETCS B TMIaHTCKUX S setasns 43 22,23, 24, 26-30, 48, 83,
PacCcTOAHUAX, PasAeIAIIUX OTJAeJIbHBIe COTHEUHbBIE CHCTe- 86, 88,91, 92
Mbl. Ecsiit Ha ogHON M3 MaHeT B HaLTe#d rajakTUKe B JaH- B K conHuecrosnue 16
HBEIM MOMEHT M CYIIECTBYeT pasyMHAas KU3Hb, KaK MBI MO- ! Bakyym 23,48 Kanr, Ummanyun 24, 25
Tama, Backo ga 77 kapauk Gensrit 31, 32 b4
JKeM Y3HATh 00 3TOM — BeJlb JajKe CBeT JIETUT OT 3Be3bI :
o Y . s i ° AL A0 Benepa 27,29, 39-41,54 xucnopox 7,43 Vpan 27, 64-66
BE3/IbI B T que}me THICAY U ThICAY Jer? Eciu ouaru pasyma BeTep conHeuHb 12 Konym6, Xpucrodop 77
Bo BeesrleHHOM M CYLIECTBYIOT, TO, BO3MOYKHO, OHU HATIOMH- Bapsis Bonbmioit 93 xomera 71,73 @
HAIOT IPUMUTHUBHbIE ILIeMeHa, 00UTABIIINE HA HAlITeH IIaHe- Konepuuk, Hukonait 6  dorocunres 18
Te IeCATKHU ThIcAYeJeTHH ToMy Hasan. [Ipencrass cebe, 4TO r v opona coxHeunas 11 poroctepa .11
oZlHO Takoe ems xuBer B FO:KHON AdpuKe, a Apyroe — ;iﬁ:ﬁiﬂfp’aﬁfﬂﬁgrggégo;ﬁ KAHoronns 24 X
B CeBepHO# Amepmie. Yo ObI OHU HHU AesIajid, ¥ KaKkue Obl 80 g xpomocdepa 11
FUTaHTCKHE ITOCTPOMKU HYU BO3BOAUJIN, ¥ HUX HET LIAHCOB ruapoctepa 42, 43 nurocepa 44, 46
Y3HATBH O CYIIIECTBOBAHUM JIPYT ApPYyra. ! I'unnapx 76 )
B03MOXHO, B TAKOH CUTYyalluM HAXOAATCS U OT/eJbHbIe raoxosa 18 M sienmitiia 83
roj ceeToBoi 88 Mape 27, 50-54,75 anekTpoH 9,12

o4Yaru pasyMHOU Ku3Hu Bo Becesennoi. Hacraner nu mis rpasuTamis 21, 22,29, Mepypati 27,29

HUX 9pa «BEJUKHUX reorpadmuecKux oTKpeuiTuii» ? Bo MHO- . 32, 46 36-38,62 10
r'OM 3TO 3aBHCHT OT TOI'0, HAHUAVTCA JIK CIIOCOOBI OBICTPOTO rpanut 44 mereoputr 40,44,48, 71, TOnurep 27, 54, 56-59,
MPEeOOeHUSI TUraHTCKUX KOCMHYECKUX PACCTOSHUM, 74,75 75

I Mionnep, Horauu 77

pasgeJIAlIIuX pa3JIH4YHbIe [IJIaHeTapHBIe CHCTEeMBEI.

Awipa yepnaa 32, 33, 88
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