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OIPEIZUCJOBHE.

CrpeMjseHAe K KOCMHYECKHM IIyTelICCTBHAM 3aJ0-
#€eHO BO MHe H3BeCTHHM ¢anrasepom sK.-Beprom. On mpo-
6yana paGOTy MoO3ra B BTOM HamlpaBieHHH. SIBEIHCH
deJJaHud. 3a KeJaHHAMH BOSHHKJA [eATEJHHOCTH yMa.
KoneyHo, oHa HH K yeMy GH He II0BeJa, €CJH OH He BCTpe-
THJIA JIOMOIOb CO CTOPOHH HAYKH.

Kpome Toro, MHe IpejICTaBJAETCS, BEPOATHO, JOKHO,
UTO OCHOBHHE HJIeH U JIOG60Bb K BEUHOMY CTPEeMJEHHIO
TyZa —K COJHLY, K OCBOGOKIEHHIO OT Iellell TArOTeHUd,
BO MHe 3aJJ0XeHH UyTh He ¢ poxaenud. Ilo kpaiineir mepe,
4 OTJIHYHO IIOMHI, YTO MOeH JI0GMMOil MeduToif B caMoM
paHHeM JeTCTBe, elle ][0 KHHI, 6HJ0 CMYTHOE CO3HaHME
0 cpene 6e3 TAMECTH, I'ie IBUIKEHHs] BO BCe CTOPOHH CO-
BepIUEHHO CBOGOJHH W 6e3rpaHUYHK W Iile KaxIoMy JYyu-
nle, 4eM nrtHne B Bo3nyxe. OTKy/na SBUIHCH TaKHe Ke-
JaHHA — A IO CHX LI0p He MOI'y IOHATEH. M ckasok Takmx
HEeT, a s CMYTHO BepHJ, U YYBCTBOBAJ, H KeJajJ HMEHHO
TAKOH CpeAH 6e3 NyT TATOTEHH.

MoskeT GHTB, OCTATKH aTPOYHPOBAHHOIO MeXaHH3Ma,
BHIOXIIHXCA CTPeMJEHHH, KOrja HaIUH NpeJKH KHIH
elle B BoJe M TAMeCTh el0 OHJia YypaBHOBellleHa — IIpH-
YHHA TaKHX CHOB U XKeJaHHH,
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Emoie ¢ 0HHX JeT 8 Haumed IYTh K KOCMHYECKHM
moJeraM. OTO0— NEHTPoGexKHad CHJI2 H GHCTpPOe JBUKe-
Hue (cM. MoH ,lpesbt 0 3emae u nebe“ 1895 r.). Ilepsas
YPaBHOBEIIHBAET TAMKECTh H CBOLUT ee K HyJi0. Bropas—
NIOJHUMAaeT TeJa K He6ecaM M YHOCHT HX TeM JaJblile,
9eM CKOPOCTH Goablie. BHYHCJIEHHS MOIVIH YKa3aTh MHe
M Te CKOpPOCTH, KOTOPHE HCOGXOJHMH JJA 0CBOGOMKICHHA
OT 3eMHOH THAMECTH H JOCTH:KeHHS InlaHer. Ho kak ux
NOJYyYuTH? BoT BOIIPOC, KOTOPHIi BCIO KH3HB MEHS MY IHJ
U TOJBKO C 1896 1018 OHJI MHOI OIpelleJIeHHO Ha“e€deH,
Kax HamboJee OCYIIeCTBHMHIA.

Joaro Ha pakeTy d CMOTpeJ, Kak BCe: C TOYKM 3pe-
HAA YyBeCeJeHHUH M MaJjleHbKAX TpuMeHeHHH. OHa mame
HAKOIZI2 MeHS He MHTepecoBaJa B KayeCTBe HIPYIIKH.
Mexny TeM, KaK MHOTUe, C He3aNaMATHHX BpeMeH, CMOT-
peJiM Ha pakKeTy, Kak Ha ONHH U3 CIOCO60B BO3JYXOILIa-
BaHud. [loKomaBlIMCL B HCTOPHM, MH HaliJeM MHOMKECTBO
H3obperartesaeir Takoro poxa. Takosa KuGanbymy m Pe-
Jopos. HHora OpHH TOJNBKO CTApDHHHWE PHCYHKH JAIOT
TIOHATHE O KeJaHHH IIPHMEeHHTh paKeTy K BO3XyXoIlJa-
BaHHK).

B 1896 rony a Bumucasx kHmKRY A. II. depopona:
»HOBHI IDHHOHII BO3AyXoNIaBaHHA“ (JIeHmHrpaj, 96 r.,
00‘eM: TOJIIEYaTHOI'0 JHECTA). MHe ITOKas3ajiach OH& Hesc-
HO} (rak Kak pacieToB HHKaKHX He HaHO). A B TaKHX
CJIydasX f IPHHUMAIOCH 32 BHYHCIEHAA CaMOCTOATEJIbHO—
¢ a30B. BOT HayaJ0 MOHX TeOpeTHYeCKHX M3HCKaHHI
0 BO3MOJKHOCTH IIDUMEHEeHHs PEeaKTHBHHX IPUGOPOB K KOC-
MHYECKHM IyTelleCTBHAM. HHKTO He YIOMMHAN 10 MeHS
o kHmxke PenopoBa. OHa MHE HHYero He 1aja, HO BCe iKe
OHa TOJIKHYJa MeHS K Cephe3HHM paloTaM, Kak ymaBulee
A6/10K0 K OTKPHTHI HBIOTOHOM TATOTEHHA.

OueHp BO3MOXKHO, YTO HMeeTCA H ellle MHOI0 GoJee
Cephe3HHX pa6oT 0 pakeTe, MHe HEH3BECTHHX, M3JAHHOMX
0Y€Hb NABHO. B »TOM e I0jJy, IIocae MHOTUX BHIHCJE-
HHUH, S HANACAJ II0BECTh ,BHe 3eMIH“, KOTOpasd II0TOM
OHJIa 1I0MelleHa B xypHale ,IIpapona m Jliogn“ u naxe
H3JIaHa 0C060H KHHATIOH (20 rof).
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CrapHii JHCTOK C OKOHYATEJIBHHMH (DOpMYJIAMH,
Cay9allHO COXpaHHBIUHIUCH, IOMEYeH HaTol 25 aBr. 1898 I.
Ho r3 mpeAHAyIIero OYeBHHO, YTO TeOpHel PpaReTH
3aHAMAJICA paHee BTOF0 BpPeMeHH, HMeHHO ¢ 1896 T.

Hmrorma st He NMpeTeHNOBAJ Ha IIOJHOEe pellleRHe
Bompoca. CHavalla HeHm3(esHO HIYT: MHCJb, QaHTa3nd,
CKaska. 3a HHMH LIeCTByeT Hay4HHil pacueT. U yue
B KOHIle KOHU[OB HCIIOJIHeHUe BeHYaeT MHCJAb. Mou pa6oTh
0 KOCMHYECKHX ITYTellleCTBHAX OTHOCATCA K cpefHey (ase
TBOpYecTBa. Bogee, ueM KT0-HUGYIb, S NMOHAMal Ge3[HY,
pasnensouly0 HAE OT ee OCYIIECTBJIEHUS, TaAK KaK B Te-
YeHHe MOeH JKH3HH # He TOJBbKO MHCJHJ H BHYHCIAN,
HO M HCNOAHAA, PAGOTas TaKMme PYKaMM.

OnHako, HeJIb3sL He OHThH Hiee: UCIOJHEHHI0 Ipexile-
CTBYeT MHCJb, TOYIHOMY pacyery — (paHTa3HA.

Bot uro mucan s M. ®maunnosy, pexakropy ,Hayu-
Horo OGo3peHHd“, lepel TeM, KaK IIOCHJAaTh €My CBOK)
TeTpajb (H3gaEa B 1903 1.). ,SI paspaGoTal HEKOTOpHe
CTOPOHHK BOIIPOCA O MOAHATHH B IPOCTPAHCTBO C NOMOINEI0
PeakTHBHOTO ITpHGOPA, N0/I06HOr0 pakeTe. MaTeMaTHUIeCKHe
BHBOJH, OCHOBAaHHHEe HAa HayYHHX JAHHHX H MHOI'0 pa3
IIpoBepPeHHHE, YKa3HBAIT Ha BO3MOMKHOCTH C IOMOIILIO
TaKUX NPHAGOPOB IOLHAMATHCH B HeGeCHOe IIPOCTPAHCTBO
H, MOXeT OHTh, OCHOBHBATh IIOCEJNeHHA 3a IIpejlelaMH
3eMHOM arMocdepn. IIpoitxyT, BepoATHO, COTHH JIeT LIpek/ie
YeM BHCKa3aHHHE MHOI MHCJIH HaiIyT HpHAMEHeHHe,
U JIOAH BOCIIOJB3YIOTCA HMH, YTOGH pacCelsATLCA He TOJIb-
KO [10 JHAOY 3€MJIH, HO H II0 JHIY Bcell BCEJEHHOI.

Iloutn Bea sHeprus CoxHna npomagaeT B HACTOALIee
BpeMs 6ecIioNe3HO M 4eJOoBeUIecTBa, H60 3eMJd I0Jy-
gyaeT B [Ba (2,23) MUJUIHApAa pa3 MeHbIUe, YeM HCIy-
ckaer Counige.

Yro cTpaHBOrO B HIee BOCITOJIB30BATHCA BTOH BHEp-
reen! UYTo cTpaHHOr0 B MHCJHU OBJAJEeTh H OKPYKAIOIIAM
8eMHOM Inap GecIpefeJbHHM IPOCTPAHCTBOM...

Bee 3rapor, kKak HeBOOGpasHMO BeJHKA, Kak 6e3rpa-
HHYHA BCeJleHHad. Bce 3HAWOT, YTO H BCA COJHEYHAA CH-
CTeMa, C COTHAMH CBOMX ILTaHeT eCThb TOYka B MueuHoM
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ITytu. U camuit Maeynunit IIyTh ecTh TOYKA 110 OTHONIEHHAID
K 8dmEpHoMy ocTpoBy. IlocienHuit e ecTh TOYKa B MHUpe.

[IpOHHKHH JIOH B COJHCYHYIO CHCTeMY, Pacnops-
malica v Hell, Kak X03dAilKa B JjoMe: PaCKpOIOTCA-JIH TOT/A
Tafiun BcedenHoi? Hackoapro! Kak ocMoTp Kakoro HAGY b
KaMeIIKa HJIH PAaKOBHHH He PACKpoeT ellle TalHH OKeaHa...
Ecan 6H nase 4el0Be4eCTBO OBJANEVIO JPYTHAM COJHIIEM,
HCCaeI0BaJ0 Bech MiewnHit IIyTh, 5TH MAJIHAPIH COJIHLI,
BTH COTHH MHJITHAapAOB IJIaHeT,~—TO0 M TOINA MH CKa3aJH
6H To ke. 1 MHJIIHADAH 3TH TOYKa M OHM OH He DPaso6-
JaYHJAH TAHH HE6A.

Bes u3BecTHad HaM BCeJNeHHas TOJNBKO HYJb M BCe
HANIA TI03HAHHSA, HACTOAIMe H 6yAylIde, HAYTO B CpaB-
HeHHH C TeM, 4TO MH HHKOTZa He OyJeM 3HATH.

Ho kar &aJiox 4YeJOBEK B CBOHX 3a0JyXKIeHUIX!
JlaBHO JM OHJIO BpeMs, KOrJla IOJHATHE HA BO3AYX CUH-
TaJOCh KOIIYHCTBEHHHM IIORYIICHHEM U KapaJjoCh Ka3HbI0,
KOTJa pacCyXk[IeHHe O BpallleHMH 3eMJIH HaKasHBaJoch
coxxenneM. Heymenu u Teneps CyXAeHO JIOJAM BIAJATh
B OLIHOKH TaKOro ke copra!

HameyaTanHue paHee MOM TPYAH JOCTaTh AOBOJIBHO
TpyAHo. IloaToMy & TYyT B CBOEM HBJAHHM COEJHHSAI
IpoUlIHe PaGoTH ¢ HOKOTOPbIMH IIO3JHEHUIMMH JIOCTH-
REHUAMU.

0603HaueHHe BOAHYMH NMOMELLEHO B KOHLE KHUIH.

Ha mepBHe MOM paGoTH oO6palleH0 BHHMAHHME He-
MHOTHX (0CO0eHHO Gaarozapio 3a 5To BHHMaHHe B. B. Pio-
muda u S. . IlepenbmMana). Mmuoro Jier crycrsi, IOsABH-
auch TpyAH npod. Nomapna, actp. OGepra, uHax. I'oMoHa
M ofmleffocTynHHe TpyAn Pomusa, Ilepeasmana, Baabe
U PYT., TPYAB KOTOPHX, K COXaJeHnio, MHe HeH3BECTHH.
Ond npuuIy, B 06IIeM, K TeM ke BHBOJAM, kak H 4. Torna,
€CTeCTBeHHO, H MHe GHJO 0Ka3aHO GoJblle JOBepHd H BHHU-
MaHHAd4. B 3TOM OTHOLIEEWMH O4YeHb s 00s3aH Takke Acco-
uuanyun Harypanucros m ee mpenced. A. II. Momecrosy.

MHe usBecTHH 06lef0CTYyNHHe cTaTbH MoJecToBa,
IlaBunoBa, Jlanmposa-Cro6io, ITpsaumuminukosa, Eroposa,
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ManyittoBa, Ba6aepa, Irymkosa, Um:eBckoro, AJdes-
ckoro, IlIMypao, Pa6ymunckoro, Pomanx, Penmma, Co-
JopbeBa, lllmprHKAHA M MHOTHMX JAPYIHX, YKa3aThb Ha KO-
TOPHX ceifyac He MOry. HekoTopHe CTaTbH IOJIHCAHH
TOJBKO JABYMA GYRBAMH, & HHHE H COBCeM 6e3 IIOAIMCH.
Muoro GrHJIO AHCIYTOB M JeKIHH, NOCBALIEHHNX KOCMH-
9eCKoH pakere.

* *
*
Moit agpec: Kaayra, Hopec, 3.
* *

*

Coaepmanue 3Toi KHuru. J1J1g pelleHHsa Hallel 3a/1a 1,
HaM HaZO OM0JIeTh [[Ba IJIABHHX TIPEIIATCTBHS: IPHTAMKE-
HHe 3eMJU W CONpOTHBJIeHHe aTMocdepH. [lajiee Hajo
B 3fupe, B IIyCTOTe, HATH CpefcTBa s AHXAaHHA, ITH-
TAHHA M COXDaHeHHWs JMO0CTaToyHolf TeMmepaTypH. Hamo
HalTH CpeJICTBa M HCTOYHHE PHEPIHH [Jd IlepeMelleHHsA
mo BceMy npocTpaHCTBY CosHeuHoit cuereMH. Heo6xo-
JIAMO DPAa3BUTHE HHJYCTPHH, TIOAJep:KHBAIIIEH HE00X0IH-
MHH KoMopT 6ecunCIeHHHX OYyAYMHX IOKOJeHHH, 3ace-
agionux Coaneunylo cmereMy. Hakxowvel, Hafo yKasaTh
NpaKTHIECKHe NYTH s ONOJeHHd 1-ro ara, T.-e. IO-
ceJCHAS BHe aTMoc(epH 110 6JaM30CTH 3eMJH, B KadeCTBe
ee MAJCHPKOI'0 CIyTHHKA.

He6ecubiii Kopabab agosmeH O6biTb noA0GeH pakeTe.
OcHOBa JeMCTBHA KakKJOr0 DKHIAMa H KOpabJd oOJHa
H Ta JKe: OHH OTTAJKHBAKT KarY-IH00 Maccy B OHHY
CTOPOHY, & caMH (OT 3TOr'0) JBHUIAIOTCSA B IIPOTHBOIOJOX-
Hyn. llapoxon oTTajkuBaeT BOAY, AHPHKAOJIL H a3po-
IJIaH —BO3NYX, YeJOBeK M JIOlUajb— 3eMHOI 11ap, peax-
TUBHHH npm6op, Hanp., pakera, CersepoBo Kojeco— He
TOJIBKO BOBIYX, HO M Te BEIECTBA, KOTODHE 3aKJIWYSHH
B HAX CaMHX: NOpPoX, Boay. Eciu 6H pakera HaXoZHJIACh
B IycTOTe HJH B 3(pHpe, TO Bce ¥e OHa IpHOGpesaa OH
IBHKeHHEe, TaK KaK y Hell eCTh 3amac AJd OTTAJKHBAHHS:
II0POX HJH APYrHe B3PLBYATHE BeIlleCTBA, COAep:Kamiue
OIHOBDeMeHHO H MaccCy u sHeprui. (QYeBHAHO, AJA JBH-
JReHASA NpHGOpPa B TYCTOTE, OH IOJKeH OHTH IMOJ0GEeH
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pakere, T.-€. COMEPKATH He TOJHKO BHEPrHI0, HO H OIOp-
HYI0 Maccy B caMoM ceGe.

I myTemecTBHIT BHe aTMoc(epH U BCAKOH Apyroi
MaTepHaJbHOH Ccpefil Ha BHCOTe 300 KHJIOM., & TaKke
ellle Jayblue, MexAy IIAHETAMH H COJHLIAMH,— HYXeH
CIENHANBHHN IPHOOD, KOTOPHIL MH TOJBKO JUIS KPATKOCTH
6yneM HasHBATb PaKeTOM.

3aMeTuM, YTO Mek3Be3AHHIN BQHD ecTh Taras Ke
MaTepHaJbHad Cpefla, Kak H BO3AYX, HO M0 TaKoil cre-
TIeHU paspskeHHasd, YTO HH B KAaKOM CJydyae He MOMKeT
cIy®EATH onopoil. Toapko YCJI0BHO OBa He NPHIUCIAETCS
Kk Martepud. /[[ame He6eCHHE KaMHH (GOJHAH, a3POJNHATH,
IaJaiolAe 8ke3NH), B HECKOJBKO I'DAMMOB BecOM, MOI'yT
B Hell NBUTaThCA € Yyimacawluedl CKOPOCTHIO (o 50 H 6o-
Jiee BEPCT B CeK.), He BCTpedas 3aMeTHOI'0 CONPOTHBJIEHHI.
OmHEM CJIOBOM, B()Hp, B OTHONIEHHH COIIPOTHBJEHUS JBH-
JKEHHIO TeJ, MOMKeT CUHTAThCH 3a MYCToTy. Takixke W ero
IOTOKM, B BHJe JNYIHCTOH H BJIEKTPHYECKOHl SHEPIHH,
OKasHBAWT JHUIUb YPe3BHYalHO MaJjoe JaBleHHe Ha TeJa.
Tak 4To MH IIOKa H HMH IpeHeOpeseM.

BapHBaHHe He TOJBKO MOXET CIYXKHTH HIJA IOJHSA-
THA ¢ TIJIAHeTH, HO H JJs CIYCKa Ha Hee; He TOJHKO
JUISL TIOJMY9eHAS CKOPOCTH, HO H JJd YoTepH ee. CHapsan
B COCTOAHMH YJAJATBCA OT 3eMJIH, OJYHAATH MeXRIy
MJIaHeTAMH, MeXIY 3Be3laMH, II0CeINaTh ILIAaHeTH, HX
CITyTHHKH, KOJbIOa H JpyI'He HeGeCHHe Teljla, BO3Bpa-
maTbed Ha 3eMan. JIHmib 6H OHJI0 JOBOJBHO SHEpruye-
CKOr'0 BBPHBYATOro MaTepuasa. BopodeM, MH yBHIHM, 4TO
€CTh BO3MOKHOCTH CIIYCKAThCSA H2 ILNIAHETH, HMeIIHe
aTM0oCcEpH, 6e3 BCAKHX 3aTPAT B3PHBYATOI0 MaTepHAJa.

Pafora TArOTEHWA NPH YAAAGHHH OT naaHeTbl. QueHb
OPOCTHM HHTEIPHDPOBIHHEM MOXKeM IOJYYHTh CleAymolmee
BHpasxenne MIA pa6oTH (T), Heo6XopuMOM Iusa yHadeHHs
eHHUIH MaCCH OT IOBEDXHOCTH ILIaHeTH pafiyca (r,)

Ha BHCOTY h.
g ry
1L (1)
g ! r+
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3nech (g) 03HaAYaeT YCKODeHHe TAMKECTH Ha II0BepX-
HOCTH JaHHOH IJIaHeTH, a (g,) — YCKOpeHHe 3eMHOH TH-
#eCTH Ha 1I0BEPXHOCTH 3eMJIH.

TlonosxnM B 310l PopmMyse (h) paBHHM OeCKOHed-
HocT. Torja ompemesMM HaHGOJBLUIYI PadoTy, IIPH yAa-
JIeHAH eJHUHHIH MaCCH C II0BeDXHOCTH IIJJaHETH B GeCKO-
HEYHOCTh M IIOJYYHM:

T,= g—.rl.
1

g
BaMeTHB, 4YTO0 — €eCTh TAMKECTH HA IIOBEPXHOCTH IIJIa~
1

HETH I10 OTHOIIEHHIO K TAMECTH SeMJIH, BEHIUM, 9T0 padoTa,
noTpe6HaA A YHaJeHHS eIHHAINH MacCH OT TIOBEPXHOCTH
IJIAaHeTH Ha GeCKOHEYHO GOJBIIOe PACCTOSHHE, pPaBHA
pa6oTe DOUHATHA BTOH 2Ke MACCH OT IOBEPXHOCTH HA OJMH
PAZHyC IUIAHETH, — €CJH JOINYCTHTh, UTO CHJA THMKECTH
Ha Hefl He yMeHbIIaeTCA C YHAaJeHHEeM OT II0BEPXHOCTH.

TakuM 06pa3oM, X0Td TIPOCTPAHCTBO, KyJAa IIPOHH-
KaeT CHJIa TACOTeHH A J1060ii IIaHeTH, 6e3rpaHATHO, OXHAKO,
CHJIa 3Ta NPENCTaBiIseT KaK 6H CTeHy UaH cdepy HHY-
TOXHOTO COIIPOTHBJEHHS, 06JIEKAILYI0 KPYroM IJaHeTy
Ha BeJdIAHY ee pajmyca. OmoJefite 8Ty CTeHY, IPOIIH-
6HTEe 3Ty HeYJOBHMYI) PaBHOILIOTHYIO 0GOJOYKY — H TSAIO-
TeHHe II06EHJeHO Ha BCEM ero 6eCKOHeYHOM IPOTAKEHHH.

U3 mocaexme#t opMyJH BHAHO, 9TO INpeJeJbHAL

g
pabora (T,) mponopHAOHAaJbHA CHJE THKECTH (E- y mo-

1
BEDXHOCTH IINIAHETH H BEJHYHHE €e paJuyca.

Jlng PaBHOINIOTHHX IJIAHET, T.-e. JUIA IMIaHeT OfHOMH
IVIOTHOCTH, HAIIp., ¢ 3eMHOH (5,5), CHJIa THMAECTH y II0BEPX-
HOCTH, KaK H3BeCTHO, IPOIOPIHOHAJbHA PANRYCY IIaHeTH
H BHpa:KaeTCd OTHOLIEHHEM paJuyca (r,) INIaHeTH K pa-
LHYCY 3eMJH (r,).

T r T
CiteZ10BaTeIBHO, E Iy T=—t.r==".
& ry r, Ty
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3HauuT, NpefeabpHad patdora (T,) ypesBHIaHO 6HCTDPO
yMeHBHIaeTCA C YMeHbILeHHeM pajdyca (r,) ILIaHeTH,
HAMEHHO, — KaK ee TI0BePXHOCTb.

Taxk, ecqu sTa pa6oTa JJd 3eMHOro uiapa (r, =r,)
paBHa (r,), HWIA 6.366.000 KUIOrpaMMeTpaM, TO JJd
IJIaHeTH ¢ JuaMeTpoM, B 10 pa3z MeHBIUHM, OHa paBHA
63.660 KHJOrpaMMeTpaM.

Ho u pna deMian, ¢ HeKOTOPOH TOYKM 3DEHHS, OHA
He O4YeHb BeJHKa. B caMoM [elie, eCIM CYHTATH TeINIO-
TIPOU3BOJUTENBHOCTE HePTH B 10.000 KaJopHii, 4TO JO-
BOJBHO BEDHO, TO BHEPIHA STOr'0 TOPEHHS BHPAZUTCH
MeXaHHYeCKoil padoToii B 4.240.000 KHIOrpaMMeTPOB Ha
1 KHJIOTpaMM IOpI0Yero MaTepHaJja.

BuX0AHT, 9TO JIA NpPeNeJbHOr0 YAAJIEHHA eJHHUIH
MaCcCH OT IIOBeDXHOCTH HaIlell IJIaHeTH, TpeGyeTcs pado-
Ta, KOTOpas COJEPKHTCA IIOTCHOHAJIBHO B IOJYTOpax
MaCCOBHX eIMHHIIAX He(TH.

Tax B IIpEMEHeHHH K 4YeJiOBEeKY, BecalleMy 70 KHJIo,
TOJNYYHM KOJM4YeCTBO HeTH B 105 KHJIO.

HepmocTaeT T0MBKO yMeHbS BOCIIOJb30BATHCA BTOMH
Morydyeil sHEpruel0 XMMHYECKOI'0 CPOJICTBA.

CraHOBUTCS BCe-TAKH 60Jiee IOHATHHM, II04YeMy YBOCh-
MHUPEeHHOe KOJHYeCTBO B3PDHBYATOIO MaTepHaJa, CPaBHH-
TeJbHO C BeCOM CHapAAa, MOMeT IIOMOYb TIOCJeHeMY
BIIOJIHE OJI0JIETh CHMJIy 3eMHOI'0 TATOTEHHS.

Ilo Jlamrien, KBajpaTHHI MeTp, OCBEMIEHHHH: HOp-
MAJBHHMHA Jy4YaMH COJHOA, JlaeT B MHHYTY 30 KaJopHii
HIH 12720 KHJIOTPAMOMMETDOB.

YT10o6H I0JIYyYATH BCI pa6oTy, NIOTPECHYIO s 106e A
OIHOT0 KHJO HaJ THKECTHI0 3eMJH, HYNKHO II0Jb30BATHCI
KBaJpaTHHM MeTDOM, OCBelleHHHM Jy4aMy, B TeUeHHE
501 MEHYTH HJH 8-MH CJHMIIKOM YacOB.

Bee 510 OYeHP HEMHOro; HO IIpH CPaBHEHHH 4YeJo-
BEYECKOH CHJIH C CHJOK IIPUTHMKEHHs, IOCJHETHAS HaAM
TIOKaXKeTCHd OrpOMHOIL.

Tak, JOIYCTHM, YTO YeJOBEK KaXAYyl0 CEKYHAY IIO-
IHMaeTCA II0 IPeKPacHO YCTPOEHHOH JIECTHHIE HA BHCOTY
20 caHT. (okoJo 4!/, BepmkoB). Torna npeneabHas padcTa
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6ynerT EM coBepllleHa TOJBKO B TedeHHe 500 JHEH TAMKOTO
TPYyZa, eCJH Ha exelHeBHHI OTAHX II0OJapHM 6 YacoB.
IIpr ynoTpeGieHAN g MOJHATHS JOIMATHHONX CHJIH CO-
EpaTEM pa6oTy B 5 pa3. IIpHm 10 JOIIQJHHHX CHJIAX II0-
Hago0HTCA TOJABKO 10 JIHEH, a IIpH HellpepHBHOH paGoTe—
OKO0JIO HeJleJIH.

IIpu TOM paGoTe, KOTOPYIO IIOIVIOIIAeT JIETALIHI
asporyiaH (70 CHJI), OBOJBHO OXHOI'0 IHA.

Jlna GOJBUIMHCTBA ACTEPOMAOB M JiaA MapCoBHX JyH
aTa paboTa IIOJHOI'0 ONOJNEHHA THXKECTH IIOPA3HTEJbHO
maga. Tak, n7yan Mapca He HMeT B OHaMeTpe GoJibille
10 xuiaoMeTpoB. Kcam NpPHHATH JJIA HAX 3eMHVIO ILIOT-
HOCTh (51/2), To pabota (T,) cocraBHT He GoJsee 16 KHJIO-
rpaMMeTpoB, T.-e. COOTBETCTBYeT IIONHATHIO Ha Gepesy
B 7!/2 caxeH BHCOTH. Ecau 6H Ha Haluelf gyHe, Ha Mapce
OKa3aJHCh Pa3yMHHEe CYIeCTBa, TO I06ella HaJl TAMKECTHIO
JJs HHUX OHJa OB Topasfo Jerde, 4YeM JJs JKATeNei
SEeMJIH.

Tak, gng Jlyaua (T,) B 22 pasa MeHblLue, 9eM A
3eman. Ha kpYNHBX TJIAHETOUAAX H CIYTHUKAX IIJIAHET
nmo6Gefa HaJ TAKeCThI0 OHJAa OH NYCTAKAMH C HOMOIIBIO
OMHCAHHHX MHOI0 peakTHBHHX mpu6opoB. Hamp., Ha Be-
cre (T,) B 1000 pa3 MeHbUIe, YeM Ha 3eMJe IIOTOMY, YTO
nonmepeyrdk BecTH paBeH 375 BepcraM. Ilomepeunnk Me-
THCCH O0K0JI0 100 BepcT, & T, B 15.000 pa3 MeHblue.

Ho 3r0 rpoMapHeiiuinme acTepPOMAH; GOJBIIHHCTBO
B 5—10 pa3 Medbme. J{nmga vux T, B MHIIEOHH pa3
MeHblUe, YeM JUIA 3eMJIH.

Wa npeanaynux GopMya HaitgeM A BCAKOH Ilja-
HeTH:

Mu sgecy Bupasuan pa6ory noausaTea (T) Ha BH-
coTy (h) OT MOBEPXHOCTH TIaHeTH pajAyca (r,) IO OTHO-
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LIeHHI0 K MO0JHOH HamGoxblueit padore (T,). Ilo sroit
gopMyJle BHYHCIHM:
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ITepBag cTpoKa MOKa3HBaeT HA MOJHATHE B PAJUYCaxX
IIJIAHETH; BTOpas—HA COOTBETCTBYIOILYIO PaGOTy, IPHHHU-
Masg DaGOTy IOJHOIO OXOJIEHHs THAMECTH 3a eJHHANY.
Hanp., /114 ynajeRud OT IOBEPXHOCTH ILTaHETH Ha OIAH
ee PafMyC HYHHO COBEPIIHTH IIOJOBHHY IIOJNHOH pPaGoTH,
a JId yHaJeHHs B GeCKOHEYHOCTH TOJHKO BABoe GoJeé (1).

Heob6xoaumbie ckopocTd. Taxk kKak MM paHbllle 9acTo
JaBAJH CKOPOCTH, IIpHOGpeTaeMHe DareToif oT JeiicTBHSA
B3PDHBYATHX BeleCTB, TO MHTEPECHO 3HaTh, KAKOBH OHH
JOJKHH GHTB, YTOOH 0J0JIeTh CONPOTHBJIEHHE TAIOTEHHSI.

Mu onats He 6yneM NPHUBOLHTH 6AHAJBHHX BHYHC-
JIeHHi, C IIOMOIIBI) KOTOPHX CKOPOCTH 3TH OIpeelIsioTed,
H OrPaHMYHMCS TOJBKO BHBOJAMH.

Tax, ckopocts (V,), ToTpe6HAs IS TIOJHATHS PAKETH
Ha BHCOTY (h) M IIOJyYeHHA II0cCJae BToI'0 CKOopocTH (V),

pasBHa
2¢.1r, h
— 2 o211,
V‘—‘/V+r,+h

Ecau tyr mnosoxuts, uro V=0, T.-e. €CJH TeJ0
IBZ2KeTCA BBEPX /0 OCTAHOBKHM CHJIOI0 TSMKECTH, TO HalmeM:

25r,h
V= r,4h

Korna (h) GeckoHeUHO BeJHKO, T.-€. €CJH TIOMHATHE
6ecrpeieJbHO H KOHeYHad CKOPOCTh HYJb, TO HEOGXOLH-
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Maf JiJIsl TOMO Y IIOBEPXHOCTH TJIAHETH CKODPOCTh BHpA-

3UTCH:
V,= ]/2gr1.

Ilo aT0ii popMyJste BHIHCANM i Semyd: V,=11.170 MeT-
PoB B 1 CeKyHNY, UIH B 5 pa3 GHCTpee HaHOHCTpelniero
[IyLIeYHOTO fAApA, NIPH ero BHJETe U3 JKepJa.

Hna nameit JIyHH V, = 2.373 MeTpa, T.-e. 3T0 6aH3-
KO K CKODOCTH sIIPa M CKODOCTH MOJeKyJ Bojgopoha. [lia
ITaHeTH AraTH, EMeWINeH 6 BepCT B JHaMeTpe H ILIOT-
HOCTH, He 6OJBIIYI0 INIOTHOCTH JeMIH (5,5),— (V,) MeHee
5,7 MeTpa B 1 CeRYHIY; TaRylo e II0YTH cKopocTh (V,)
HajfieM M JAJd cIyTHHKOB Mapca. Ha aTmx® Tenmax coJ-
HeJHOH CHCTeMH IOCTATOYHO CJErKa pa36e:mxaThCsd, ITOOH
HaBCerja OCBOOOJHTHCA OT CHJIH HX TATNOTeHHA H CJie-
JIATHCS CAMOCTOATEJBHOH IIJIaHETOH.

Jasa IaHeT PaBHOIVIOTHHX C 3eMieH IToJIy4YHM:

_ 28
V,—-r‘]/r’ )

rne g, H r, OTHOCATCA K 3eMHoMy miapy. M3 dopMmyan
BHJHO, 4TO IIpejeJibHasl CKOpOCTh OpocaHHA (V,) B 3TOM
cIydae IPOIOPLIHOHAJbHA Pamuycy (r,) HaHHOH IJIaHETH.

Tak, nad HanO0JBIEro INVIAHETOHIA — BeCTH, mome-
{)]etmmc KOTOpOH OJH30K K 400 KHIOMeTpaM, HalieM, 4TO

. =324 MeTpa B CEeKYHIY.

OTO 3HAYHT, UTO Jaske pYKeHHAA IIyasa OCTABIAET
HaBceraa BecTy H JlenaeTca aspOJHTOM, KDYHKAIIAMCH
BOKDYT COJHLA.

[Mocaennsaa ¢opMysa yHo6HA MiA GHCTPOro coo6pa-
MEHUA O CKOPOCTAX OpOCaHHA HA pasHOM BeJHIUHH
PaBHOLJOTHHX IaHeTaX. Tak, MeTHcca, oquH H3 KpyI-
HHX aCTEeDOHJO0B, HMeeT JHaMeTp pa3a B 4 MeHbIIe, 4eM
Becra, m ckopocTs 1m0aTOMy OyHeT BO CTOJBKO e pa3
MeHbIIe, T.-€. 0KO0JO 80 MeTpPOB B CeKYHAY.



Beunoe KpyseHHe BOKPYI IJIaHeTH Tpe6yeT PaGoTH

B/BOe MeHbIUell H CKOpOCTH B }J/2=1,41... pas MeHblIe,

yeM IJIS1 yOaJeHHS B 6ECKOHEYHOCTH.

Bpema noseta. M He 6yIeM TYT IPHBOJHTH BeChMa
CJI0KHHX (POPMYJ, ONPeAeNAoNMX BpeMd I0JeTa CHaps/a.
TeM Gosee, 4TO BTO BOIIPOC He HOBHY H pelleHHHH:, B MH
6yZieM TOJBKO IIOBTOPATL H3BECTHOE.

Bocmoan3yemMca JUIIb OJHEM BHBOJIOM, Ype3BHYaiHO
IPOCTHM H IIOJIe3HHM, JJIA DellleHHs] IPOCTeHINHX 3ajav
0 BpeMeHH NBUKEHHA DAKeTH.

Jlns BpeMeHH (t) NaJleHAA HelIOABHIKHOIO CHayaJsa
TeJs Ha IVIAHeTY (WJIHM COJHILE), COCPe/I0OTOYeHHY B ONHY
TOYRy (P TOH e Macce), HaigeM:

=AY ey

Tyr r, 03Ha4YaeT pPaccTOSHUE, C KOTOPOI'O TEJO HAUH-
HaeT IajleHHe; I e€CTh BeJHYUHA ITOI'0 NaleHHd; r, — pa-
JAUyC IJIAHETH, & & — YCKOpeHHe TAMXKEeCTH B 3T0 BpeMs
Y ee IOBepXHOCTH.

Ta me ¢opMysa, KOHEYHO, BHPAMXaeT H BpeMd IIO[-
HATHA OT (r, —r) [0 (r,), KOTHa TeJOo TepAeT BCKO CBOIO
CKOPOCTb.

EcJH TI0JI0&NTb, 9TO I'=T,, T.-e. €CJIH OIPCHEJNHTDH
BpeMs MafieBHA J0 IeHTPa COCPEeIOTOYEHHOH INIAHETH, TO
IOJMY9UM H3 IIOCcJeHedl HOpPMYIH:

[Ipr 06GHKHOBEHHHX YCJIOBHAX 8Ta (opMyda JaeT
TaKie, IPHONA3UTE]BHO, H BPeMs NalleHHA N0 TOBEPXHO-
CTH TIJIAHETH, HJIH BpeM# IOJAHATHA PpaKeTH C 3TOH II0-
BePXHOCTH [0 OCTaHOBKH.
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C npyroil CTODOHH, BpeMdA IIOJHOI'0 KPyrosoro o6pa-
HIeHHS KaKoro-HHOYIb TeJa, HAIp., CHapAja, BOKPYT ILja-
HeTH (MJH COJIHLIA), PaBHO:

T r

t, = 2% , =L -2

1 . >’
1 8

rze (r,)—pagnyc IJIaHeTH ¢ YCKOpeHHeM (g) ¥ T0BEPXHOCTH,
a (r,) — paccTosaHHe TeJa OT ee IeHTpa.
CpapamBas 06e GopMYJIH, HaiigeMm

ti it =472 =5,657

Craso GHTD, OTHOINEHHE BPeMeHH OOpall[eHHsS KaKoI'o
HHOYIb CIYTHHKa K BpeMEHH ero NeHTPAaJbHOI'0 IajeHH:
Ha IIJIAaHETY, COCPEJOTOYEHHYI0 B OJHY TOUKY, PaBHO 5,66.

Hraxk, 4TOGH ITOJYYATH BpeMA NIaJileHAd KaKoI'o HE6Y b
He6ecHOTO TeJa (Halp., Hallell pakeTH) Ha LEHTD (HJH,
IPHGIUBUTENbHO, — HA II0BEPXHOCTH), BOKPYI KOTOPOTO
0HO o6palaeTcd, HAL0 BPeMA 3Be3NHOI'0 OOPAlLeHHs 3TOI0
TeJla 110 KPYyry pas3lejHTh Ha 5,66.

Tax ysmaeM, yTo JIyHa namaer g0 3eMaH 4,8 CYTOK,
a Semasa no CoxHna— 64!/, CyTOK.

Hao6opoT, pakeTa, 6polleHHasd C 3eMJH H OOTAHO-
BUBLIAACA HA PacCTOAHUU JIYHH,JeTesa B TedeHHe 4,8 Cy-
TOK, MJIM OROJIO 5 IHEH.

Takxke pakrera, 6pomenHas ¢ CoJHIla U OCTAHOBHB-
mafgcd, IoJ BIAAHUEM MoOr'yyell CHIH ero TAOTEHUS
H HeJI0OCTaTOYHOH CKOPOCTH PaKeTH, Ha PACCTOAHHM SeMJIH,
yuorpe6uia 6H Ha CBOH IIOJIeT OKOJO 64 CYTOK, HJII
2 MecAla CIAIIKOM.

Pa6ota coaHeyHoro Ttarovewua. OmpenenuM pa6oTy
taroTendsa COJIHUA, KOTJIa PaKeTa HANPABJISAETCS C 3eM-
Horo mapa. KoHeyHo, BHI0OJHee Bcero, UTOOK CHapAX GHUI
HaIpaBJIeH 110 roJ0BOMY JIBHKeHHD 3eMau Bokpyr CoHIa.
TyT MOXHO BOCIIONB30BATHCs TaKMe U BpallleHHeM Haulei
IIJTAHETH BOKPYI' OCH.

PaGora pakern coaraercst 3 AByX pa6oT. IlepBas—
omoJeHHe 3eMHOII TakecTH. Iisa eJWHHUH MacCH, Haup.,
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TOHHE( OH3 BHpakaercs 6.366.000 TOHHO-METPOB, HJH Ce-
KYHIHOH CKOPOCTBHIO B 11.170 MeTpoB. Kcau pakera 6yner
GpollleHa JI0 HAIIDABJIEHHI0 I'0JIOBOI'0 JBHMKEHASI OeMJH,
TO OHa YJAJATCA OT 3eMJIH H CHeJNAeTCA CIYTHAKOM
Coxnna, kar u 3emias. OHa Takxke 6GyHeT HMeTh CEKYHN-
HYI0O CKODOCTb, IIONOMHM (CpefH0o), B 29,5 Kuxo. [lasa
TOr'0, YTOGH Tenepb OHa CoBceM ynaamiach oT CoJHma,
HaJ0 pa6oTy ee IoJOBOI'0 IBHKEHUS YBEJHYUTH B 2 pasa
HJIH CKOPOCTE B }/ 2, T. €. MPUGABHTH eif CKOPOCTH, PaB-

HylO 29,5 (]/ 2 —1)=12,21 guao. Ioanas pa6ora BHpa-
JaeTCs1 OTHOCHTEJNBHHM YHCJIOM (11,17)2+4-(12,21)?% a cko-
pOCTh, MOTpe6HAA I IOJNyYeHHA BCed PaGOTH, 6yner
V 11,177 412,21 =16,56 Kmio. Tak kKaK y PaKeTH BTO-
POH OIODH HEeT, TO OHa Cpa3y MOJMKHA IPHOOPECTH 3Ty
CKOPOCTh, OTTAJKHBAACH OT 3eMIH. ECJIH BOCIIOJIB30BATHCA
BpallleHAeM SKBATOPHAJBHHX TOYEK 3eMJIH, TO 3Ta CKOPOCTD
ellle YMEHBIIATCSA Ha 465 MeTpoB H OyJeT COCTaBJATH
16.085 MOTpOB, T. €. OKOJO 16 KHJIO B CeKYHAY. OTOMH
CKODOCTH, pasyMeeTcs, 6oJiee yeM HOCTATOYHO, YTOOH I0-
JeTeTh A0 JI00H IIaHeTH cojJHeuHoil cmcreMH. C Hel
MOMKHO BeYHO OJYXRIaThb MeXKNYy 3Be3NaMH (COJHIAMH),
HHEKOI'J[a He OCTaHABIHBAsACh. T0JbKO Hedpsss Oy[eT BH-
JleTeTh HWJH, BepHee, YIJATBCA HaBCErJa OT HAaIIero
MJIegHoro nmytd. Ecam 6H MH B3IYMAJH HAYaTh IIOJIET
IIPOTHB T'OJ0OBOI'0 IBUMEHHS 3€MJH, TO IIOTPe60BaJacCh OH
rpoMajiHas CKOPOCTh M ysKacalomas pa6oTa, ITOGH OXo-
JeTh COJHEYHOe TAroreHue. JlefCTBHTEJBHO, IPH IEPBOi
pa6oTe MH YyZRajddeMcS OT JeMJH, HO He TepseM ONATh
CBOell T'OJI0BOH CKOPOCTH B 29,5 KHJI0. IIpH OTTaJKUBAHHHK
0T 3eMJIH B IIPOTHBOIIOJIOMHOM HAIIDaBJIEHHH, YTOOH yna-
JaTsca oT COJHIA, MH JOJMKHH IIOTePATH 3TY CKOPOCTD
U TpHOGPeCTH elle IIPOTHB T'OAOBOr0 JBHMKEHHsS CKODPOCTH
B 41,7 kHJ0,T.-e. BCero 71,2 KHUJIO B CEKYHAY. BCA CKOPOCTE,
TIoTpe6HA 1A HAIIero feaa, 6yner Y 71,2% - 11,22 = 72,1.
Jra CKOpoCTh B 4!/2 pasa G6oJable, a pa6oTa B 20 pas,
KOJHYECTBO e B3PHBIATHX Bell[eCTB HeBOOOPa3HMO BeJHKO.
MeHee HeBHrogHO 6yneT IpH GPOCAHHH CHApAAa B HOD-
MaJbHOM HalpaBJIeHHH K I'OJI0BOMY ITYTH SeMJIH.
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ConpoTtusasuue aTmoctepbl ABHMEHHIO cHapapa. 1loka
MH II0Ka’KeM TOJBKO, 1TO COIPOTHBJIEHHe aTMOCHEpH ecTh
pa6oTa He3HaYHTEJBHAS II0 OTHOIIEHHID K paboTe TArO0-
TeHHd. 110TOM B3TH BOIIPOCH paséepem ocHOBaTedbHO. IIyCcTh
CHAapAI MMeeT 0TBeCHOe JIBHKeHHue. KCJH cexyHHOe YCKO-
per”e ero 30 M., TO OH IIPOHHXeT 50 BepCT, T.-e. IOYTH
BcI aTMocepy B TedeHHe 33 cexyHH. I[Ipu STOM Ham-
6oJblllag CeK. CKOpOCTh cocTaBHT 1 kuiio. Ho, Benb, sTa
CKOPOCTb Ha BHCOTe, I'le Bo3qyXa ITOYTH HeT. MH MoxeM
IIPHHATH CPEJHIO CKOPOCTh He GoJiee 1101 KUJ0. [JaBienne
Ha 4 KB. MeTpa CeYeHHA pakeTH He OyleT IpeBHIIAThH
IIDH TaKOH CKOPOCTH, IT0 H3BeCTHHM ¢opMyJaM, 10 TOHH.
Ho rak xak pakera oUeHb JUIMHHA, AMEET XOpomyo GopMy
H JBHKETCA OYeHh GHCTPO, TO 3TO JaBJeHHe Ha IIOCKOe
cedeHHe YMeHbINAeTCsd, 10 KpallHeH Mepe, Bo 100 pas.
3HAYHT, OHO 6yner He Gogee 0,1 TOHHHL Hama Goabimas
pakeTa BeCHT He MeHee 10 TOHH. J[aBiieHHe Ha Hee Gyner
He MeHee 40 ToHH. TakuM o6pa3oM, OHO COCTABHT YHCJO
B 400 pa3 GoJpile TOro, KOTOpOe BHPAXaeT CpenHee
conpornBienne armMocdepH. Iloqnas pa6ora cHapaja HIU
pa6oTa TATOTEHHdA, KOHEYHO, Gy/leT B THCAYH pa3 GOJIbIle
paboTH colpoTUBIeHUs aTMocdepH. OTCaa TaK®e BHIHO,
49T0 BO3JYyX MOJKeH MMeTh He3aMeTHOe BIHAHHE Ha CKO-
POCTh JIBHKEHUS PAKeTH.

HWmerowaaca aneprua. IlpmBosuM TYT Tabauuy (1).

Mu Buzenu, yTo pa6oTa TArOTeHHS 3eMIH, Ha KHJIIO
MaCCH, cocTapifeT 6,37.108 KHJIOIPaMeTPOB MIIA CEKYH-
HYI0 cKopocTs B 11 kmio. C aToit paGoToit MH H GyneMm
CPaBHHBATH BHEPTHIO, KOTOPOiIl MOXKeT pacCIOpAKATHCH
YeJoBeK. BepxHAA 4YacTh Ta6J. (1) OTHOCHUTCH K TOMY
cJaydJai0, Korja MH JeTHM B IYyCToTe M IOTpebiasgeM col-
CTBeHHHI, 3allaCHHU Kmcjopol. B aToM cayuyae suepras
B3PDHBYATHX BeIIEeCTB, IT0 KpaiiHell Mepe, B 4 pasa MeHbIIe,
9eM HYXHO JJs OCBOGOXAEHHA HMX OT IIYT TATOTEHHH,
npenmosgarad IOJHYI YTHIH3AUMI0 ropendsd. CooTBETCTBY-
jomasg CKopocTs pa3a B 2 MeHbuie. HmEHga dacTh Talul.
OTHOCHTCS K II0JIETY B BO3AyXe, KOI'ZLa MH MOKEM 3aHM-
CTBOBAaTh KHCJOPOJ M3 OKPYIKAIIed CpeAH, He 3anacasd
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Tabaruna 1.

JHeprua B3pbLIBYATLIX BOWECTB HA 1 KMAO NPOAYKTOB.

Cek.

Boxb- | Kuxorpay- |. OrHolre-
mHe Ka- P “I;og%‘;zb HHe
JIOpHH, METpHI. pax paGoT.
Hy u Oy moxyuaiores
napbl BOOH. . . . + o .« 3200 1,37.100 5180 1,455
Toxe, HO nONydaeTCH
BOAA. . . . . ....[ 3736 1,6.108 5600 | 1,702
Toxe, HO moxyYaerca
RCA- « o « + o o & . 3816 1,63.10° 5650 1,730
C 1 0y moxyd, COq 2200 0,94.10°6 4290 1,000
Beusur H‘;Cs H Oa uo-
aygqaeres HgO u CO,. . 2370 1,01.108 4450 1,077

Topaue Texa. Tope-
HHEe B KHCIOpOJe. . .

OHeprHs HA @JHHHILY MACCH TOpAULEro

Tesa. KHCHOPOX H3BHe.

Topur H,. Mox. HO .} 28780 12,3.10¢ 15520 13,08
Topur C. Iox. CO,. . 8080 3,46,106 8240 3,673
Topur yraemosnopox .| 10000 4,28.10° 9160 4,545
Moayy. CO, uHy0 . .| 13000 5,56.108 | 10440 5,909—
Pagmft. . . . . . .. 1,43.10° | 0,611.1012 | 3,44.10%| 0,65.10°
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ero B paxere. B TakoM clyuae EMeWINAsCA SHEPrus GyaeT
pasa B 2 Goabllle, YeM TIOTpe6HO, TaKke H CKODOCTH 3HA-
YHTeJbHEe.

B o611eM BHXOIUT, YTO SHEPI'HU B3PHBYATHX BEINECTB
OKa3HBAETCH NAJIEKO HEeJOCTATOYHO, YTOOH XOTS HM CaMHM
TIPHOGPECTH CKOPOCTH, OCBOGOMIAIOUIYI HX OT 83eMHOr0
TATOTEeHHAA.

He TpynBO smeMeHTapHO [M0Ka3aTh, 4TO He CMOTpA
Ha 3TO0, CHapAX MOMKeT IIOJYTHTh JI6YI CKOPOCTH, CTOUT
TOJIBKO 3alaCTH I1060Jble B3PHBHOIO MaTepHatga. IIpu
eNVHHIEe 3amaca (1), IO OTHOWIEHHID K BeCy ITyCTOr0 CHAa-
pAna, 0YeBHIHO, H CKOPOCTh 6yneT 6JH3Ka K 5 KHJIO B CeK.,
TaKk KaK OTTAJKHBAIIIHECSd MACCH OJMHAKOBH (CM.Tald.).
ITpu oTHOcHTeNbHOM 8amace B 3, CKOPOCTH PaKeTH 6yer
yxe 10 xuixo. JleiicTBHTeNbHO, OTGPOCHB 2 €XHHAIIH
B3PHBYATHX BENIECTB, I0JY4YHUM CKOPOCThH PAKeTH (C 0CTAT-
KoM) B 5 kHJo. BapwBasd ocrartok (1), Tpu6aBHM CHApSIRY
elle CKopocTh B 5 KHJo. Bcero mpaoGpeTeM 10 KHJIO Cek.
CropocTH. Tak JIerko f0Ka¥eM, UTO IPH 3aIaCaX B3PHB-
YaTHX BeIeCTB B 7,15 H 31 IIONYYHM CKOPOCTH KOpa6is
B 15, 20 1 25 kWJo. Mesmay TeM, masme JIJsI OCBOGOIKe-
HHS OT COJIHEYHOI'0 TATOTeHHS MOBOJBHO CEKYHIHOH CKo-
poct# B 16—17 KHJIO.

Pasmoskenne aToMOB eCTh HCTOUYHHK OPPOMHON 3HEp-
I'AH, KaK 9TO BHAHO U3 IIOCJeHeH CTDPOKH TAaGMULH. JTa
®HePrusa B 400.000 pa3 Gosblle caMOH Morydeif XmMHde-
ckoif sHepruu. HemocTaTok ee B TOM, 94TO OHa depes3dyp
J0pora, HeJAOCTYIIHa H HCTeKaeT KpallHe MeIJeHHO, XOTs
H THCAYH JeT. Ecan 65 MH Jaxe NOOHJIH KHJIO pPausd
(Tero Her), TO M TOTAA BHJeJsdeMad MM 3HePIU jata Gh
TOJIBKO 15 KHJIOTPaMeTPOB B CEKYHAY, T.-e. TPy padoyero.
SHAUAT, TAaKOH MOTOD, P OJHOM BeCe C ABHAI[HOHHBIM,
o KpaiiHeit Mepe, B 7 pa3 cuaGee mocaennero. IIpuToMm
MH He HMeeM elle paJHeBOro MOTOpa, a H IeHa KHJIO0
Panus He MeHbIle MHJIJIHAPHAA pyO6ieil. Ho Heap3s G6HTH
YBEDEHHHM B TOM, 4YTO He HAHAYT COBpeMeHeM [elleBHE
¥ GHCTDO BHIeJNANIIHe WCTOYHHKH SHEPIHH.
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Moayuenne KocMHUECKHX cKOpPOCTEH BOO6IWE. MH MoXeM
TAKyI0 CKOpOCTb TIOJYYHTh H Ha IIaHerTe. IlonydyusB ee,
MH yIaJsdeMcd B 3HPHOE IIPOCTPAHCTBO, 60yKIaeM Cpelu
INIaHeT ¥ Jake cpend 3Be3l]. Ho eciam MH He HMeeM TaM,
B IIyTH, PeakTHBHOIO NpH6Opa, TO JABH:KEHHe Hallue 6yIeT
IO0GHO JABHKEHHI0 60JHJa, T. €. OHO He 6yHeT 3aBHCETH
oT Hamei Boad. CileZloBaTedbHO, 6e3 paxkeTHOro npH6opa
060IiTHCH BCe DPABHO HEBO3MOKHO.

Ilonyyerne cropocTH Ha 3eMJie AMeeT GOJbLUIHE IIpe-
HMYIECTBA, TaK KaK, /IBUTadACh 110 ee TIOBEPXHOCTH, MH
MOJKeM I101ydYaTh HelIpepHBHH ITPATOK SHEPI'AH, He TPATH
3amac.

ITepeddciio TyT HeocyleCTBUMHe CpeJCTBA IIONY-
YeHHA KOCMHUECKHX ckropocTeil. 1) HeBoaMoxkHO IycKaTh
CHapsAJl C BPAaIIAoLIerocs KoJeca WJIH T'MT'AaHTCKOH kapy-
CeJIM, TaK KaK CKOPOCTH 0 OKPYKHOCTH KoJeca, He3aBH-
CUMO OT €ro pasMepoB, He MoOXeT OHTbH GoJee 500—1000
METPOB B CEKYHNY; & 3TO CKOPOCTh He kocMHYeckad. Jlaxe
IIPH 3TOH CKOPOCTH KOJIECO J[OJIPKHO Pa30pBAaTBCS OT IeH-
TPoGeHkHOi CHIIK. KpoMe Toro, HH OXMH OPTaHU3M He BHJep-
WUT ee JelHCTBUA Jake TPH HUaMeTpe KoJeca B 1 KHJO-
MeTp. 2) HeBo3MOXHA KOpOTKas MYIIKA, TaK KAk OTHOCH-
TeJbHAS TSKECTh B sjipe pa3ApoOUT opraHusM. [lamxke
NyIIKa JUIMHOK B 6 KWjgo Mana. I[puBOJMTCA JH SIPO
B JIBH:KeHHE Ia30M, B3PEIBYATHM BeILECTBOM, BJIEKTpOMAr-
HUTHOH cuJolf — 3To Bce paBHO. 3) HepoaMoXH2 BepTH-
KaJbHafA IIYIIKa, TaK KaK TaKHe COOpYKeHHs, NpH 60Jib-
1U0H BHCOTe HeOCYHeCTBUMH. 4) Hempaktnuna ropusox-
TaJbHAfA IIYIIKA, HE3aBUCHMO OT ee JJIHHH, TaKk Kak TIpH
BHUIeTe AJpo GHCTPO IIOTepseT IIOUTH BCIO CBOI CKOPOCTH
B IIJIOTHOM cJloe BO3AyXa (CM. Tabu. 2). M3 8 cTpokrE ee
BHJAHO, YTO pakKeTa B 10 TOHH BeCOM, C ILIOLIaAbI0 IIOIle-
PEeYHOTO CedYeHHSd B 4 KB. MeTpa, TIPH TI'OPH30HTAJIHHOM
IBUX¥EHUH Y YPOBHA MOpd, Jaxe IPU KOCMHYECKOH
CKOpDOCTH B 8 KHJO, TepsieT 20%o CBOeil KHHeTHUeC-
Koll sHeprmH. 3T0 HpH npoJiere B 50 kmio. Ho, Bexs,
IIDH TaKo# CKOPOCTH OHa O6yfeT NBHIaThCA KPHBOJHHEHHO
He BHIifeT H3 aTMocgepH. [[oaToMy OHa IOTepsieT GHCTPO
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Tabrauya 2.
Macca pakeTbi=10 ToHH. Maowasb nonep. CeYeHHA paKe-
Tol=4 KB. M. YTHAu3. thopmbl = 100. Mas. =0,0013 BoAbI.
ConpoTuBaeHHe Bozayxa M pabora npn NOCTOAHHOH
CKOPOCTH CHapaAa.

1. Cek. cxopoct B KHI0
(1000 m). . . . ...

10

12

16

17

2, Jlasx. BO3A. HA NAOCKOCTD
B 4 KBajp. MeTpa, B TOHH&X
I=0,0001. Cr2 4. . .

6400

14400

25600

40000

57600

102400

115600

3. NaBxen. Ha pakery npn
yraausanan Bo 100. Tonem

64

144

256

400

576

1024

1156

4. PaGota pakeTs! npH npox-
pixennd 58 10 xuxo, Tuicaun
TOHOMETPOB., . . o« o . . o

640

1440

2560

4000

5760

10240

11560

5. Ecan paxera Becur 10 TOHH, TO 224 OAOXOHHA SeMHOH TAROCTH HYRHA
pabota ue memee 6.370.000X10 X2 =127.400.000 T.y. ywnoxaex Ha 2,

T4E Rak yrHausmpyerca He Goxee 5096 sueprmu b3phiBa,

6. PaGora coupoTuBIGEEA
N0 OTHOMEHHW K  pabore
B3PHIBYATRIX BOWECTB B %6, .

IIpober 10 xmx0.

0,50

1,13

2,02

3,15

4,54

8,06

7. Toxe, B0 mo oTHOMe-
HmeHHI K paloTe ABRAKeHHS
caapana. Ilpouents, . . .

1,00

2,26

4,04

9,08

16,12

18,20

8. Toxe, mpu mpoere »
50 mxo. Mpomen, . . . . .

——

5,00

11,30'

20,2

31,5

45,4

80,6

91,0

9. Ecan myctaa paxera Be-
cur 1 tommy. IIpouenr . . .

50

113

202

315

454

806

910

10. Oymsa Ba eic. 8 Kido,
B 10 rtoum, upober 50 xmio,
pabora B IpOLEHTAX. , . . .

1,5

3,4

6,0

9,4

13,6

24,2
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BCIO CKOpPOCTh, MJIH paHbllle TOT0 YIafeT Ha 3eMio.
IIpn 16 KWJI0 CKODOCTH OHa IIOTepsieT 80%/o CBOEil SHEPIHH.
Ecam e pakera MMeeT MEHBUIYIO Maccy, T.e. 6e3 samaca
B3PHBUATHX BeIeCTB, HAHp., IPH Macce B OIHY TOHHY,
TO y¥e IPH CKOPOCTH B 4 KHJIO OHa IMOTEPSAET IOJOBHHY
cBoeil sHeprud. MaCCHBHOCTH S[pa MHOIO 06JerdyaeT ero
moster. M3 10 eTp. BHAHO, 4YTO IYLIK3 Ha BHCOYAMIIHX
ropax TepIIEMa, Tak Kak AP0 HaJie 1IPH CKOPOCTH B 12 KH.10
TepseT TOJBKO 13,60/0 CBOeHl 3HEpPrHH. 5) Heso3MoxHO
IpHOGpeTeHHe KOCMM'UeCKOl CKODOCTH Ha HeGOJbIINX
KPYIrOBHX IYTiX, TaKk KAk LEHTPO6eXHAas CHJIa YyOber
OPraHH3M, XOTS XOpOUIO YKPeIUIeHHYX B II0UBe JOpOry
4 He paspywuT. 6) HempaxTH4uHO M mOJyYeHHe KOCMH-
YeCKOH CKOPOCTH HA ONPDOMHHX IIYTSX, PAcCIIOJ0MEeHHHX
TOPH30HTAJBHO 10 BKBATOPY, ITOTOMY 4YTO COIPOTHBIIEHHE
BO3JyXa, KAK H B HpeJHIyLIeM cJjyuyae, IIOIVIOTHT BCIO
CKOpPOCTh nBmeHHd. Kodeca MIA IBHKYIIErocs KOCMM-
1eCKOI'0 BKHIAMa (A 00JeI'IeHHA TPeHHs) He IIPHTOJHH,

HexoTOpy0 CTEeNeHh BO3MOMHOCTH HMEIT Ias3oBHE
H B 0COGEHHOCTH 3JeKTPOMAUHHTHHE NYUIKH, JIUHOI He
MeHee 60 KHJO, PaCHOJIOXeHHHe HARJIOHHO B I'0pax, Tak
YTO HX JKepJ0 BHXOJHT Ha BHCOTE 8 KHJO, I'lé BO3IYX
yue BTpoe paspexaercd.

O TOM, YTO IYLIKH He MOT'YT OHTH KOPOTKH, MHOI'O
y#e TAcaaoch. I[0BTODEM M MH HECKOJBKO CJ0B. dejo-
BeK, Jaie IIOIDY’keHHHH B BOLY, C[BaJH MOMET BHJEp-
JKATh OTHOCHTEJBHYIO TAMECTh B CTO Pa3 60AbLIYI0 3eMHOM.
CienoB., CekyHIHOE YCKODEHHe JBHIKEHHA S1pPa B NYyLIKe
He MOXeT GHTH 6ojee 1000 MeTpos (10)100). Ecuan namo
H36ABHTHCA OT TATOTEHHA 3eMJIH, TO IPHXOMAHTCH B KaHAJIE
NpHOGPECTHE CKOPOCTHh B 12 KHJIO. TO MOMKET COBEPIIATHCS
B TeueHme 12 cerynn. CpenHas CKOpOCTH #fpa Oyner
6000 M. B 12 cek. oHo mpoiijer 72 kuio. Takosa H HaM-
MeHplIas giuHa nymkd. Ho, 10 Bceil BepOATHOCTH, OHA
B 10 pas GoJbplle, TaKk KaKk 9eJOBeK H B JKHIKOCTH He
BHIEPAKHT GoJiee YeM JeCATHKpPaTHoe yTaxeseHHe. KopoT-
KAe CTaJbHHe IYIIKH IPHrOAHH JHIOb JJd OGpOCAHHUS
CTaJbHHX e CIVIOIIHHX ffep. M Takue IYUIKH JOJKHH
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GHTb, 10 KpaiiHell Mepe, B CTO Pa3 [JIHHHee OGHKHOBOHHHX
apTH/UIEDHUCKAX ODYLHH, HHaYe M dApa, 6e3 JiodeH, Oy-
YT Pas3npoO6ieHH.

C mepBoro pasa kamxeTcs, UTO a3, CKOPOCTH YaCTHI
KOTOPOTo, TIPH 0OWKHOBEHHOI TeMIepaType He MPEBHIIAET
2 KHJIO B C€K., He MOXeT NaTh KOCMHYECKHX CKODOCTeH.
Ho aro omm6ka, KOTOPYH MH celiiac BHACHHM.

IIpencraBbTe cefe Goabloil pesepyap (A) ¢ Boio-
POJOM HJIHM JIPYTHM IasoM H IPDUMHKAOIHH K HeMY ILH-
auHapuyeckuii ctBoa (B). lla cmapan (B) mpomssomuTes

JaBJeHHe TeM G6oJee IIOCTOAHHOe, 'leM pesepByap (A)
60JIplIle CPABHHTEJNbHO ¢ 06‘eMoM nuauHiapa (B). 3HaunrT,
B IIPefeJbHOM cJydae, pab0Ta, LoJyHaeMas SIPOM, IIpo-
MIOPIMOHAJIbHA JJIMHEe CTBOJA, & CKOPOCTH AJApa IIPOIOP-
LHOHAJNbHA KBaJIPATHOMY KODHIO M3 »Toli muuuH. Ciaeno-
BaTeJbHO, OHA HEOrDAHHYIEHHO BeJHKAa. OTOT CTPAaHHHIA
BHBOJ (Iapalokc) o6‘IcHAeTCS TeM, 4UTO pa6oTa coBep-
1IaeTCA Ha c9eT BCei ra3oBoil MaccH (A). A Tak Kak oOHa
MOXeT OHTh BeJHKa, TO M OTHAAaBaeMas APy paboTa MOMKeT
6HTH TpoMajgHoH. Bejb, 6GOJABUIYIO CKOPOCTH IOJYYaET
TOJBKO HE3HAYATeJbHAs MACCa Ia3a B CTBOJ® U CaM CHa-
pan. OcranbHas Macca (A) MMeeT MaJyl0 CKOPOCTh, HO 3aT0
OHa oxJuampaercda. Ha cueT 5ToH BHJIEJEHHOH OrpoMHOH
TeINIOTH H IIOJNIy4aeTcs paboTa [BHMEHHS SApa M rasa
B cTBOJIe (B). flcno, uro Jui npHOGpeTeHHd HaMGOJbIIeH
pPaGoTH M CKOPOCTH II0JIEBHO IOJ0I'DeBaHHe I'asa CTPYAMH
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11apa WJIH IPYIUMU IpHeMaMH1, KOTOPHX MHOMXECTBO. ¥ 106HO
IIOZIOTPeBaHHe BJEKTPHYCCKAM TOKOM uepe3 IIPOTAHYTHE
B (A) IPOBOIHHKH.

B mocaenqyomux BHYHCAEHHAX OYyHeM CYUTAThH HAB-
JleHHe Ha AP0 IIOCTOSIHHHM, T.-e. pe3epByap (A) oueHb
60JIBIINM, HAIOJHECHHHM BOZOPOJOM H IIOZOIPeBaeMHIM.
Ha Bopmopox TamecTh JeHCTBYyeT B 14!/: pa3 caalee, ueM
Ha BO3AYX (B OTHOLEHMH CrYILEHUS B HU3aX) M IOTOMY
MHl IIpUMeM, HO® CMOTPA Ha GOJBIIYI0 BHCOTY ITYIIEYHOrO
MepJaa, IJIOTHOCTh I'a3a BO BCeH CHCTeMe IIOCTOSHHOM.

ITonyqum ypaBuenus 1... Ha==Ia. Ya. Iy
2... VYa:¥Ya=[a: M 3... Cn=V2.¥a.In
4... Bp=V 2llu: ya 5... To=VYa:¥3

s atux dopmyx HaiigeM:
6... Ya=¥3.To ... Ja=M.V4a):VY3
8... Ya=[g: (IIm. Ma) 9... Ju=Cs®:(2V4)

TyT (To) oTHOCHTeNBHAS TAMECTD B Afpe (Y ) — CeK.
yckoperHe aipa, ([Id)—pnaBierue Ha sppo, (Ya)— gmedao
arMocdep maBieHHd, ([n) — JIMBEa OYWKE B KHJIO,
(Bp) — BpeMa mpe6HBaHHA B kaHaJe, (IIm) — IJI0mmanh
CeyeHME IIynleTHoro kKamada, (Ck) — HamGoapliasg CEeKyHI-
Has CKOpoCThb, (JI) — AuaMeTp ceyeHHS Aapa U KaHAJA.

C moMompio 8THX QOPMYJ COCTABHM IIPHIATaEMYIO
TabJ. 3.

N3 Tabamus BUHO, YTO IPH CTYINEeHHWH rasa B 10000
aT™Mocdep H IpH JJIHHe MYIUKH B 720 KHJIO, MOKHO IIOJY-
YHTh CEK. CKOPOCTh B 380 KHJ0. Mexay TeM, kKak Jid
OI0JIeHHA TIPHTAkeHHa CoJHLa H 6IyxJaHUA B MiedHoM
IIyta Hamo JHIIB 17 KHJIO cKopoctH. U3 7 croabia Tabur.
BHIHO, 9TO TaKafg CKODOCTh IIOJNy4yaeTCA IIPH OTHOCH-
TeJbHOM THAMKECTH BO 100, IDH CTOKDATHOM CXKATHH Ia3a
M TpH JiAHe UYHIKA B 145 kuxo. M3 8 cTon6la BHIHO,
4TO 4 KHMJIO CKODOCTH IIOJYYaeTCs IIpH JeCATHKPATHOH
TSUKECTH, IIPH CHATHH B 10 aTMocdep H IIPH AJAAHEe DYIIKHA
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Tabauya 3.

Yckopenue 3eMH. TaecTH=Y3=10. Macca asapa=M=10.

MeTpbi, TOHHBI, COKYHAbI. AaBAeHue aTmoctepbli—Aa=10.

To\ 10 | 100 | 10 | 100 | 100 | 100 | 100
e o oo | n 100 | 10 | 100 | 108 | 10° | 10® | 103
da. . . ... ~l 102 | 108 | 102 | 108 | 10® | 108 | 10®
Ya. ...t 10 | 100] 10 | 100 | 100 { 100 | 100
Om. . ... .. 720 [ 7z [ 720 | 72 | 82 [144,5] 8
Bp. 120 ) 38 [ 120 38 | 8 | 17 | 4
I, . 1 1t {10 10] 1 1 1
CR. « v v v v .. 12 | 12|12 12| 8 | 17] 4
b1 1,13 | 1,13 | 8,57 | 8,57 | 1,13 | 1,13 | 1,13
To. ... ...| 10 |1000 /1000 1000 | 1000 {10000{ 40
V.. oo .. 102 | 106 ] 10t | 10¢ | 10¢ | 105 | 400
Ha. . ... I 100 | 100 | 10¢ | 10t | 10t | 105 | 400
Ya. . ......| 10 | 10° | 108 | 108 | 100 | 10¢ | 10
On........ | 8 |7,2) 72 |2 |70 ]| 70| 80
Bp. - ......l 4 |1,44| 38|38/ 12| 3 | 2
M. oo oo .. 1 1 1t | 10| 10] 10 4
CK. . . .....| 4 | 12 | 88 | 38 |120]| 30| 8
I. eo 1,180 1,18 1,18 ] 8,57 | 3,57 | 38,57 | 2,26
|
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B 80 kmio. Eciu 1onepevHoe cedeHHe KaHAJa yBEJIXIUTH
B 4 pasa, HJIH JHaMeTp B 2 pasa, TO (CT6. 14) CKOpOCTb
TOH #e MAaCCH YBEJHYUTCS BJBOE, T.-€. JOCTHIHET IIepBOif
KOCMHYECKOH CROpPOCTH (4TO6H CHeJaThCS 110 OJH30CTH
deMau ee CHYyTHHKOM). JIJIMHA NMYIIKKH U CiKATHe Iasa
OCTaHYTCSI Te Xe, HO YCKOpeHHe M OTHOCHUTeJSIHAS TH-
WEeCTh YBeJHYATCSA BYETBEPO.

OJIeKTPOMarHHTHHE ITYIUKH HMET GOJbLIOe IPeHM Y-
IeCTBO, TaK KaK He TPe6ylT pesepByapa, ropasgo ocy-
1IeCTBHMee, DKOHOMHCe U HMeI0T OOUJIBHHY NPUTOK GOKOBOM
BHePrHH Ha BCeM HX IIPOTSMEHHH, JICTKO II0JBOTHMOM
NPOBOJHUKAMH U3 GOKOBHX CTAaHIAH.

ITymkn, coBpeMeHeM, MOU'YT MMeTh 00JBIIIOE NIPHMe-
HeHHe JJIsI MacCOBOI'O OTIIPABJEHHS CHAPALOB: s KOCMH-
UeCKHUX TIepecesieHHMil B GOJBLIOM MaclITale H Kak J{OII0J-
HeHHe K pakeTHOMY cmoco6y. B camoM pete, mpH moay-
YeHHH C IIOMOILBI0 ITYIUKH IepBOi KOCMHICCKOil CKOPOCTH
B 8 KHJIO, SIpO BO3BpalllaeTcsl 06paTHO Ha 3eMJII0 U pac-
mu6aercd, 6Jarofaps TOMY, 4TO €ro CKOpOCTh He Iapa-
JeJbHa DKBATOPY (UMM MepUAHaHy). [IJIsi MePBHX BaAMHHX
JIOCTHKeHHIl, T.-e. JJI TIOCeJeHHIT TI0 G6GJIH30CTH 3eMJd,
HO BHe arMocdepH, Heo6X0OUMO COeJHHeHHe IIYIIeYHOro
MeToJa ¢ PaKeTHHM : AP0 IPHOGPeTaeT CKOPOCTh MEHBIUYIO
8 KHJIO, HO TI0TOM J[0GaBJseT er0 B3PHBAHUEM, KAk PaKeTa.
Tax kak HallpaBjleHHe B3PHBaHHf II€peMEHHO M 3aBHCHT
OT Hac, TO CHApAX MOXeT IPHOGPECTH HOCTATOYHYI) CKO-
POCTEL MO OKPYMHOCTH, UTOOH CHOJATLCS GIH3KOI I Ma-
aeubkoit JIyHoit Semm.

Bes pakeTHoro mpuemoco6lIeHHsI MOMHO O0GOHTHCD,
KOrza 1ieJpb cHapsga (BHODOILUEHHOI'0 U3 IIYNIKH) CTaTb
Ha OPOHTY SeMJIM HJIW IpoleTeTh II0 GIH30CTH ILTaHeT
Hameii cicremu. Takme Tora, KOrJIa OHA JONMKHA OCBO-
Gomurhesi oT NpHTSkeHHst CoaHua M GIyHOAThL CPCUH
HHBX CoJHU, B MieudHoM Ilyru.

Bo BesakoM caydvae, mMywKH (H 5JeKTPOMATHHTHHE),
BCJEJCTBHE CBOero GOJBLIOTO IIPOTSINKeHHs, CTPAIIHO JI0-
POr'H, MaJi0 OCYIECTBUMH (B HACTOsAIIee BpeMs), H IIPHTOM
peakTHBHHIT MpHOOp MoeT 06oiiTHCh U 6e3 HAX. S ToNbKO



yKasad, 9TO OHH He MpPCJCTaBISIOT HeJellOCTH U MOIYT,
COBpeMeHeM, Korja KOCMHYeCKHe IlepeceseHus IPpHOGpeTyT
OGLIMPHOE IIDUMEHEeHHe, IIOCIAYMUTL Takme IeJy 3aBOeBa-
HHSI COJHEYHHX CHCTEM.

Pakera, B CpaBHEHHM C IIYHIKOH TO ke, 4YTO GAKTEPUSI
B CPaBHEHHH CO CJOHONM. PakeTolo s1 HA3LIBAK peaKTHBHHI
npu6op, KOTOPHH JBHIaeTCsi OTTAJIKHBAHHEM BeI[eCTBa,
3al[aCeHHOr0 B HeM 3apaHee. HeT MaliMHH U HET opra-
HU3MAa, KOTOPDHE He OTTAJKHUBAJIM 6K OT cCe6s1 MaTepHH:
YeJIOBeK BHJEJsSICT HEI[PCPHBHO KO:Keil I1ap, Takme H Ia-
poBasi MalllHHA, HO JICHCTBHE BTO ¢Jabo B CPaBHEHIH
C JIPYI'MMH CHJAMH, B HUX paGoTaloIIIUMH, U IIOTOMY TaKHe
IIpUGOPH HeJb3s Ha3HBaTh PCaKTHBHHMH. Pakera mogo6Ha
yBeceaHTeAbHOH pakeTe. OTJIHUHE ¢ 0T APYIUX SKUIIAKCH
1 KopabJaed B TOM, TTQ ITOCJeAHHE OTTAJKHBAIT BeLlleCTBO,
BHe HX HaXxojsieecs.

IIycte MH cHavajia HMcCeM [eJ0 C HeBecoMoil aHep-
PHCH, KaKOBO BJCKTPHUECTBO, MAacCOil KOTOPOI0 MOIKHO
npexedpeub. JlOIyCTHM Takike, YTO CHAPSA He II0/IBEPHCH
CHJIe TSKeCTH W APYTHM BHelrHUM cuaaM. Torma s gByx
HEIOABHIKHNX MACC, OTTAJIKHBAaeMHX IIPOMEXKYTOYHOH He-
Bell[eCTBEHHOH CHJION, HMeeM, Ha OCHOBAHMH 3aKOHA COXPa-
HeHNs KOJUYECTBA JIBHIKCHMS:

12... Mo.Cro+4Mp. Ckp=0

Ecau ckopocts pakeTH (CKp) NIpHAMEM IIOJOKHTENb-
HOH, To cKopocTh or6poca (Co) Oymer oOTpHIATeNbHA,
TAaK KaK KOJUYCCTBO [BHKEHHs OHJO HYJIb M He MOXer
H3MCHHTBCSl BHYTPeHHHMH cHJaMH. (Mo) u (Mp) o3HayamT
MaCCH OTG6pOCa H pPaKeTH.

Pa6ota, monyuennas pakeroi, 6yner
M
13. .. Pp=—‘;E.CIcp".
Pa6ora OTTOMKHYTOH MacCH GYHer:

M
14... P0=—29. Ckoz.
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IToaesnocTh PAKETH HJH HCIl0Jb30BalHHe €10 3HepI'HHi 6y,ZIOT2

: Po Mo . Crko?
15... llp=Pp: (Pp4-Po)=1 .(1-}-Pp)=1_(1 Mp CTp2>

Ho u3 mepBoro ypaBHeHHUA BHIHO, 'TO
16... Mo : Mp == — Ckp : Cko.

SHAYUT 1I0JI63HOCTH PAKETH:
—q:f;Cro\_ .. Mp
... Hp—l.(l Cxp)_1.(1+m).

Orcioaa ACHO, 4TO, UeM MEHBIe Macca PpAKeTH II0
OTHOLIEHHI0 K Macce 0TGpOCa, TeM HCIOJb30BAHHE €10 DHEep-
run 3HaquTeabHee. Ilocaenuaa dopMyaa faeT Tabaruy (4).

Macea pakerm | Mp| 10| 91 8| 7] 6| 5| 4| 3| 2} 1{ 0

M. orbpoca...|Moj O} 1| 2| 3] 4| 5) 6] 7] 8] 9110

Iloaesnocth pa-
RetH,.....[|IIp| 0]0,1{02}03]|04]05|06]07! 0809} 1

Towxe, B mpo-
neutax ... % | 0| 1020330 | 40|50 |60 | 70|80 | 90| 100

W3 Hee BHJHO, YTO IIOJE3HOCTb, Ha IIPAKTHKe, HE MOXKET
OHThH IOJHOH, TaK KaKk paKeTa BCerja HMeeT Karyoo-HHGYIb
Maccy. Ilpm paBHHX MaccaX PakeTH H 0TGpOCa, HCIIOJb-
30BaHHE COCTaBJAET 5094.

Ho He To0 6yner, ecam CHapsAJg CO CBOMM 3aIlacoM
y#*e HMeeT HEKOTOPYI0 CKODOCTB, HAIlp., IIOJAYYEHHYI €l
TIOCPeCTBOM 3JIeKTPOMATHHTHOH NYINKH, BBApHBaHAEM HJIU
KaK OH TO HH OHJIO0. TyT MOxkeT GHTh HHTEPECHHH Clydal,
KOTZla WCIIOJB30BAaHHE® BSHEPTHH, HE3aBHCHMO OT MAaCCH
orépoca, Mo:xeT OHTh BO 100%. J[lelicTBHUTeJNBHO, ecaH
pakera HMeeT, HAaIp., OAHH METP CKOPOCTH, TO, OTKHJHBaA
3JIeMEHT 0T6pPOoCa B IPOTHBOIOJOMHYI0 CTOPOHY C OTHOCH-
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TEJNBHOH CKOPOCTHI0 B OJHH MeTP, ITOJYYAM MAJYI0 YACTHILY
0T6poca ¢ a6COJIOTHOH CKOPOCTBI0O B HYJh. SICHO, YTO BCA
H3pacXofOBaHHAA pa6oTa IOIJa LEJHKOM Ha II0Jb3Y
cHapsna. B pas6upaeMoM ciyyae, BMECTO YDaBHEHHSA IIep-
BOro (1), moayqum:
18... Mo(Cro—Ck)-4Mp(Crp~Cxr) = (Mo—+Mp).Ck.
ITo coxpalneHud, IOTYIHM POPMYNy 12 H BCE BHTE-
kalomue u3 Hee BHBOAH. Tyt (Ck) ecTb o6mias nepBoHa-
JaJbHad CKODOCTH CHCTeMH [0 oT6pacHBanHd. [laiee

M 2
HMeeM: 19... Pp=Tp(CKp+ CR)

2
20... P0=—}‘£20—(CKO+CK)

Mo(Cko -+ Cx)?
21... [lp=1: {1 +MP(CKP+C’K)7 }

ITo 18 uau 12, BMeCTo 3TOro, HAMMEM:
Crp(Cko + Ck)?
22... Ip=1: {1+CK0(CRp +Cxc)’}'

Ecam pakera umMeeT NMpuOGaBKY CKOPOCTH (II0 TOMY ke Ha-
TIpaBJIeHHI0, KOHEYH0), TO OT6POC HMeeT CKOpPOCTh OTpH-
gateapEyn. Ecan eme ckopocTh oT6poca = o6Imeir CKOP.
pakeTH (Ck=CKo0), TO 9HCJIHTeJIb B 22 (opMyJe paBeH
HyJao u nmotoMy I[Ip=1, To eCTh HCIIOJb30BaHHE 3HEPIHH
OyZAeT NOJHOE, HJIH COCTABAT 100%. 3HAYMT, BbLIFOAHO,
4To6bl vacTuubl oT6poca OTTAaAKHBAAMCL B NPAMO-NPOTHBO-
NOAOKHYI0 CTOPOHY OT ABHMKOHMA CHapAAa, CO CKOPOCTLI
camoi pakeTnl. Torga moJay4YuM HIeaJbHOE HCIIOJB30BaHHE
(IIp) saTpayeHHOH PaGOTH.

Ho MH mMeeM B BHAY OT JaHHOH 3amaceHHOH MaCCH
0T6poca MOJYYUTh HaHOOJBIIYH CKOPOCTh CHapsxa. BH-
TOOHO C OT6DOCOM COEIHHATH BSHEPI'Hi, 9JTOOH CaMHIit
0T6poC OHJ B TO e BpeMd U HCTOYHHKOM BSHEPTHH.
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HHaue fgeso 6yer xy:xe. JlefiCTBUTENBHO, €CIH MH BO3bMeM,
Halp., TeCOK JJId 0T6poca H Yriepoj ¢ KHCJIOPOIOM (Kak
coeHeHHAe BHEPIHH C 0TGPOCOM), TO MH MEeHee BHTIaJaeM,
JeM eCJH BO3bMEM B 3aIaC OJ(HH IOpIOYAe BelllecTBa.

Bo BTOpOM CiIyyae, IIpH OIHOIl Macce samaca, BHeEp-
I'HA Ha e[HHHIY MACCH 3alaca 6yfeT G60Jbile H IOTOMY
MOJYYHTCA G6oJbUIAd CKOPOCTH OT6poCa, a, CTajo GHTH,
B pakerH. Boofile, sHepras MaTepHasabHa. Jlaxe aieKTpH-
4YeCTBO M CBET MATePHAJbHH, He I'OBOPS yiKe IPO B3PHB-
yaTHe BeliecTBa. YTOGH CHapsAJ IOJYYHJ HAHGONBILYI0
CKOpPOCTb, HAM0, YTOOH Kad[Ias JaCTHIA IPOLYKTOB rope-
HAA HJIH HHOI'O 0T680(Ja IOJY9HJa HAaUGOJABILYI0 OTHOCH-
TeJbHYI CKOpOCTh. OHa ke IOCTOSIHHA AJS ONpeeJeHHHX
BelecTB 0T6poca. UTo TOMKY, ecanm MH C'SKOHOMHM BHEp-
THIO, He AMes 0T6pOCa. OKOHOMMS SHEPIHH TYT He HMeeT
MeCTa: HEBO3MOXHa H HEBHI'0JHA. J[PyruMH cJoBaMH:
B OCHOBY TEOPHH PaKeTbl HAAO NPHHATb MOCTOAHHYH OTHO-
CHTeAbHYI0 CKOPOCTb 4YacT#u oTbpoca.

Jpyroe nexo— peakTHBHHI a3poILIaH, KOTOPHIl MOKET
BOCII0JIL30BATHCA BO3JIYXOM, KaK IIpefMeToM orbépoca. TyT
BHI'0JHO 3KOLOMHTD 3aTIaCeHHY 0 SHePrHI0, KOTOpasd, MeXIY
IIpOYHM, JI0JIKHA OHTL HCIIOJNE30BaHA U Kak or6poc. Ho
TAKOH CHapAJI He eCTh YMCTO PEAaKTHBHHII 1IIpuGop.

Moxer OHTH eIle TakoH cuayyail, Korga IIOMHMO
suepraH oT6poca MLl HMeeM ellje IIDHTOK SHEPI'MH W3BHe.
OTOT IIPUTOK MOMET TO0JaBATHCS C 3€MJd BO BpEMA JIBU-
JKeHMsI CHApAMA B BHIE JIYUHCTOHl BHEPrHM € TOHO HJIH
Apyrom JIMHOK BOJH, Takxke B (opMe aappa H Gera
yactul, Takse or CoJiHIA.

3eMHoiT IIPHTOK 3H(é)PKH 3aMaHYHB, HO MaJo0 JaHHHX
Ias ero ob6eysuends. CoJHeYHHY e INPATOK 3HePrAH
HMeeT MecTo, KOrJa Yy:ke pakeTa BHe aTMocepH. B o6omx
CIydasiX 3allaCHHH OTOPOC He HYMeH, TaKk KaKk AHeprud,
NIPHUTeRaloIas H3BHE, caMa COLEPMHUT 0T6POC B BH/Ie ajabda
H Gera wacrHil. Hamo TOJpKO yMeTh HampaBHTH HX B CTO-
POHY,ITPOTHBONIOJOXKHYIO seJlaeMOMY HAIPaBJICHHIO PAKCTH.
[leqo Oyner sAcHee, ecaIH MH 3alacaeM paJHOaKTHBHOE
BentecTBo. CKOPOCTH YACTHI| €r0 Tak IpOMajiHa, YTO 3allac
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ero MOoseT OGHTH OYCHH MaJ, B CpaBHEHHH C MacCOH pa-
gkeTH. Tag YTO 3Ta IIOCIEHA MOXET CYHTATHCH NOCTOAH-
HOW, KaK W IpH SHEPrHH, UPHTeKaloIuell M3BHe.

B takom cayuae mMeeM:

dCkp dMo
* Co = Mp -

(Co) ecTp OTHOCHTeJbHAsl CKOPOCTh YaCTHI[ OoT(poca,
Hanp., yacTHI aabQa. UHTerpapys, N0oayduM, Npearoaaras
IIOCTOSTHHOE HalipaBJleHHe OTOPaCHBAHHA:

Co
24... CKp=W . Mo 4 ITocr.

(IToct) ecTs HaYaJbHAs CKOPOCTH PaKeTH 10 OTOpa-
CHBaHHS HJH B3pLBaHWA. Ecau oHa paBHA HYJO, TO:

Mo
25... Cxcp=m-p' . Co.

U3 QopMyaH BHAHO, YTO OKOHYATeNbHAadA CKOPOCTDH
CHAPAAA TPONOPIHOHAJLHA OTHOCHTENLHOMY 3alacy ofT-
G6poca (uaH, BOOGIIe, OTOGPOCY, TaK KaK 3alaca MOKeT
He OHTb) H OTHOCHTeJHHOH CKODOCTH O0T6poca (HaIp.,
4acTHL, anbga).

Eeau Co = 8.108 M., Mo = Mp, T0o Crp = 3.10% M.
dta CKOpocTh B 18.000 pa3 6oapuie Toif, Kakad HY®KIa
A7 ONOJIeHUs NPHTSKEHHS COJHNA. OHEPTUS e HTOro
IBH:X€HHA B 324 MHJIJIHOHA pa3 Godblile, YeM HYKHO.
JleTs ¢ Takoii CkOpPOCTHIO, BPUPHHIE KOPaGIb JOCTHTHET
ONHsKAMIIEro COJHIA HJIM GAHKaimiedl HMHOM CoJHeYHOMH
cucTeMH B 4 roma, Tyt upeamosnaraercsa 3aHMCTBOBaHHe
sHeprHE u3BHe. [lyn nmpuMeHeHHs QOPMYJIH K PafAUOAK-
THBHOMY BeIlleCTBY, HaJ0, 4TOGK oTHomeHue (Mo : Mp)
6uo Mago. Ecau, Hamp,, oHO paBHO 0,1, TO IJA HOCTH-
JeHHsT HHOT'O COCeJHEero COJIHIIa IoTpefyeTrcsl 40 JierT.

Or ConHua Henap3ss HA6paTh TAK MHOIO YaCTHL, HG0
npu yaarxeHEH oT CoJHIla NPUTOK HMX TIOYTH IIpeKpa-
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maercsd. Vi3BeCTHHe paJlH0aKTHBHHE BeleCTBa, KpOMe TOTO,
pasjarapTcsa 049eHb MeJJIEHHO M JIAIOT B CEKYHAY OYeHb
HeJocTaTOYHYl paborTy. KoaudecTBo HX, HMeKIeecs
B pYKax vYeJoBeKa, Takxe HAYTO:xKHO. Ho Gyayinee Hems-
BeCTHO: 3eMHOH IDAp H ero BellleCTBAa MaJI0O HCCJIEIOBAHH.
OH MoxeT JATh ellle MHOTO HEOMXHIAHHOTO.

Momoxum B dopm. 25 : Co=30. 10°, a Ckp =17.103,
T.-¢ TAKYI0 CKOPOCTH CHApsMa, KOTOpasg TOJBKO HEMHOI'0
Gonbie TpeGyeMoii nJsA BedyHoro yjadieHHs ot Coanra.

Mo Ckp

Honyuum: 26. .. K’E) = Cro = 0,00057

3HAYHT, OTHOCHTEJbHAsT Macca 0T6poCa HJIH DPAAHO-
AKTHUBHOT'O BellleCTBa COCTABJSIET B 9TOM CJydyae OKOJO
/2000 MaceH cHapajia. Ecau, HanpmMep, OH BeCHT TOHHY,
TO Macca 0TGPOCa COCTABHT TOJBKO 568 IpaMM, HJH MeHb-
me moayropa ¢ynTa. Macea or6poca Tak MaJa, 9TO Macca
pakeTH MOXeT CUHTATBCA IIOCTOSHHOM H (POPMYJIH IIpH-
MEeHAMH II0YTH 6e3 IOrpellHOCTH IpH YHOTpeGieHAH 6y-
OYIIUX IPHTOAHHX PaJUHOAKTHBHHX BELIECTB, €CIH TOJBKO
CKOPOCTH HX YaCTHI] TaKOI0 e TOopAJ(Ka, KaK CKOPOCTH
anbga (BIEKTPUYCCTBO HIH Pajuii).

KakoBo ke Gy/jieT HCIIOTh30BaHHE BHEPTrAH? HMeem:

Mp Mo
27... Pp=?.(‘11cp‘2 28... Po=?.Co’

UenosnpzoBanme G6yzer (CM.23):

Mo Cko?
29... Ilm3=1: (1+I\Tp * Crp?

) C nomompio 26

Cxo F Mp
noyuynM: 30... Tla3=1: 1—}-6-}('5 =1:(1+:\][—0 .



Korna uMeeM Jes10 ¢ pajHOaKTHBHHMM BeIeCTBAMH
HJHE C B3Heprheli, TpATeKaoliell M3BHE, TO OTHOLIEHHS
B TIOCHeNHeH (OpPMYJC OUeHb BEJHKH H 1I0TOMY HMeeM:

e = o = X 6
31... Mg = G - = Mp 12k B pasofpatHoM cxyuse,

rorjga Mp: Mo = 1765, UCIIOJIB30BaHHE COCTABISET OKOJO
OnHOH ABYXTHCAUHON. XOTA HCIIOJIL30BAHAHEG He BHIOIHO,
HO 3aTO0 3alac 0T6poca HHYTOXEH.

Bo ®pavKanHOBOM KoJece HCIIOJb30BAaHHE BHIOJHEE,
TI0TOMY 9YTO YaCTHIH NPHBOJAT B ABHKEHHE CPABHHTEJIBHO
OIDOMHYI0 MacCy Bo3qyXa (djexTpHueckuii Berep). Ho
B IIYCTOTe HCIIOJb30BAHHE BHEPIrHU TaK MaJio, YTO K0JeCo
He BpaInaercs, T.-e. IIoJyyaeMas pa6oTa He MOKeT 0/10J1eTh
TpeHud. Ilpunnun PpaHKJIEHOBa KoJeca MOI' OH HMeTh
IIpHMeHeHHWe IIPH II0JeTe CHapsija B BO3LYyXe.

[lpeBpauteHne TeNAOBOH IHEPrHM B MEXaHHYeCKOE ABH-
menne. O6paTUMCSI K B3DHBYATHM BellecTBaM. HeTouHHER
HX DHEPIHH eCTh XHMHYecK0e CpOACTBO. B obmieM OHH
JAlT JHIIb TeIVIOTY, T.-e. OECIIOPANOYHOC JIBHKeHHe
YacTHl, (MoJexkya). HyxHH 0CO6He MALUHHEL, YTOOH II0JY-
9UTH N3 TAKOIO JIBHKEHHUS (U3 TEINIOTH) ABHKEHAE JACTHIL
COIVIaCOBaHHOE, IIapaJiiesibHOe, B OJJHY CTOPOHY, OJHHM
CI0BOM, JABHIeHHe IpocToe, BuAuMoe. (1 pearTHBHOIO
anmapaTa Hajo0, YTOOH BO3MOMHO 60JbIIAA YACTH TEIJIOBOR
HIM XMMHYeCKOH BHeprHd YaCTHL] IIpeBpPaTHJIACh B HX
COINIaCOBaHHOe II0CTyIaTeabHOe ABAMKeHHe. Torya neyeaaer
TEIJIoTa, & B3aMeH ¢e MH II0JyYaeM MeXaHHMdeCKoe JBH-
MeHHe HJIH OHCTPO JABHXEYIIylocsa cTpyl. Jad BsToro
yuorpe6asnT IJAHHYI0 TpyOy. B o[HOM KoHIe ee IpoXc-
XOJHT B3DHB MJIH I'OpeHHe, a H3 JPYroro CTPeMHTeJLHO
BHJIETAIOT I'a3H U MapH. CTeHKU TPYGL HMeT CBOHCTBO
6eCropaf09HOe (B Pa3HHE CTOPOHH, KOJeOJanIneecs), Tel-
JI0OBOE HJH XMMAYECKOe ABHIKEeHHEe (He3aMeTHOe, OIIyIIae-
MoOe KaK TeIlJOTa) HAaIlpaBiIATb B OJHY CTODOHY, IpeBpa-
maTh B IIOTOK, II0A06HHH peunoMy. Ho Heo6X0nM0, YTOOH
NPOAYKTH I'OPEeHHs OHJIH I'a3000pasHH HIH Iapo06pasHH
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(JleTyuH), ¢ BO3MOXKHO HHBKOM TeMIepaTypoH OKHIMKeHHsI.
Ecan aro Tak, To ras, pacuipasach B TpyG6e, Bce GoJee
H 6ojiee OXJaXkJaeTcs, TEIIOTa MCYe3aeT, 3aMEHAACH Ta-
30BOU cTpyell. Ecau Tpy6a KOpOTKasd, TO I'a3 BHPHBAETCS
H3 Hee, HMeA BHCOKYIO TeMIepaTypy, H dHePrus ee He 6yaeT
HCIIONL30BaHa (TaK O6HBaeT B IyIIKaX U py#xbax). Ilocxe
BHXO/1a 13 TPYOH, I'a3 POXOJNKAET PACILUPATHCS H OXJIasK-
JaThcd, HO IBHAeHHe IIPOHCXOIAHT B Pa3HHeE CTOPOHH, UTO
JJs Hac He npurogHo. Emie Xyie, eCIM B3PHB HPOHCXO-
IUT 6e3 TpyOu. Yepe3uyp AJHHHAaA TpPy6a BHTOIHA, HO
OHa OOpeMEHHUT CBOeH MacCoil pakeTy M IIOTOMY Toxe He
TOIUTCL.

IIpu nIeCTHRPATHOM paclIHPEHUH ra3oB, a6COMOTHAS
TeMIIepaTypa TOHHkaeTCs BABoe. lcironp3oBaHue Temaa
6yner B 50%. IIpu pacluupeHuu B 36 pa3 HCIIOJNb3yeTcs
yixe 75% u 1. O. Wrak, Tpy6a MoJkHA OHTL HACTOJBKO
JJIHHHA, YTOGH a3, IIpY BHX0Je, paClIMpPHJICH, 110 KpaliHel
Mepe, B 36 pas. Eme ayuire—s 1300 pa3. Torna uponajer
TONLKO 5% Bceil TelioBoil sHepruu. CoBepUICHHO HEIPH-
I'0JHH BellleCTBa, laolljHe HeJleTy Y1e ITPOYKTH, HaIlpuMep,
OKHCH KaJbLMA: 3HEPI'Ms BeJHKa, HO HCIIOJB30BAaThH ee
TPYZAHO, TAK KaK HeT raza (OH eCTh TOJBKO IIDH OYeHb
BHCOKOH TeMIepaType, kak Ha CoJHIe), HeT PaCIHPeHus.
OHeprus IpespallaeTcs B JIYYHCTYIO U TepseTcs B 3dupe.
TepriuMH Napoo6pasHHe POAYKTH, B 0CO6EHHOCTH B CMeCH
¢ razoo6pasHnMHd. Hampuwmep, npu cropaHud yrjeBoJo-
POLOB C KMCJOPOZOM HJH C IO a30THHMH COCIUHCHHSMH,
BHEJAOTCA I'a3H (yIVIeKHCJHH, a30T) u napH Boas. Ilpu
CHJILHOM DACUIHDCHHH IIPEe OMUIKAITCS B KAIJIH MAPH
Boan. Ho, B upHCyTCTBHHM Ia30B, OHH IepPCAAT CBOK
TEeMJIOTy ra3aM, KOTOPHe M HCIIoJNb3YI0T HX BHepraio. Takxe
MOKeT OHTL MCIIONL30BAHA M BHEPIHs, BHJeaseMas IPH
3aMep3aHMH BOJH. AGCOJIOTHas TeMIlepaTypa B3pHBalo-
THUXCS ra3oB B NEpPBHIl MOMEHT JoJ#HA OH JOCTHIATh
10.000 rpagycoB; HO IIpH TaKoii TeMIlepaTy pe TOJBKO Majast
4acTh 3JEMEHTOB HAaXOAUTCA B COEIMHEHMH, OCTaJbHasd
pasioxeHa. IlepBas, CI0KHAS 4aCTDb, TOJALKO IIPH PaCLIH-
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PEHHH CBOEM H IIOHHMKEHHH TeMIIePATYPH IIOCTeIIeHHO
poapacraeT. IlosToMy TeMIlepaTypa B3DHBAOIIHXCA Be-
HIecTB, HAa JeJe, eIBa JIH IIPeBOCXOXUT 3000 IpajycoB.
Ha sToM ocHOBaHMH B IOCJHeAYIONIeH 5 Ta6JaHIle, MH BLIDa-
#aeM YHCJIAMH He CTelleHb Tellja, & CTelleHb IOTeHIHATb-
Holi sHepruu. BupodeM, HayHHas C THCAYH, ABYX THCAY,
3T0 y#e OyneT NPHOIM3HTEJbHAN TeMIeparypa.

Tabauya 5.
Hcnoab3oBawue TenaoTbl B Tpybe.
Pacmepesne rasos.. . . . 1 6 36 | 216 {1300 7800 | 46800
Temnepar. abcoxrrEas Hau l

SHOPTHA « o « o & o o o . 10000 | 5000, 2500 | 1250 | 625 | 312 | 156
Teunepar. no Heavcuio . .|| 9727 472712227 977 | 352 | 39 {—147
Henoan3oBaBHe Tenaas npo-

LeHTAX. . . . . . e e 0 50 ! 75 { 87 95 ( 97 ’98,4
Morepa b npomenrax . . .| 100 | 50 | 25 | 13 | 5 3 1,6
Ilpumepu. n10TH. rasoB o

oTHOMEHMI K BoSAyXy.. . .| 1000 | 167 | 28 | 4,6 |0,77}0,13} 0,02

Kak BMAHO, Jaxe IPH HCHOJB30BAHUH B 95% TeM-
nepaTypa eime cocrasiser 352°11. Ilpu Heli mapH B oxu-
seHHe NPUTTH He MOI'YT, H IIOTOMY He HCIIOJb3yercd,
TIPH TaKOM DacCLIMPEHHH, Jjae CKPHTasd TeIlJoTa OMUHe-
HHs. SHAYHT, BHIOJIHO JaJbHelllee pacllHpeHHe, BO3MOK-
Hoe Jquwp B nycrore. Torna TpyGa eille HoaxkHa YIJH-
HHTBCAL

BapuBaHHe IIDH BHCOKOM JaBJI€HHH OCOGEHHO Heo6-
XONUMO BO BpeMs IIojieTa B aTMoCgepe. BapnBanme He MO-

3
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¥eT JaBaTh JaBJeHHe MeHbLIee aTMocdepHOro, u6o, B IPo-
THBHOM CJIy 9ae, He 6yJeT pacIIHpeHus 1 nmoToka. Ho u mpu
MHOI'0 IIPEBHINAKNIIEM J[aBICHHH, HCIIOJL30BaHHE OGyNeT
TeM MeHbille, YeM HHKe JaBJIeHHe B CPABHEHHH C BO3-
AywmHsM. Ecau, HanpuMep, JaBieHHe ra3oB B 6 pa3 60JpliIe
BO3LYIIHOI'0, TO MCIIOJH30BAHHE He MOKeT GHTH G6OJbIe
50%. Eecan napieHue razoB B 36 pa3 GoJble JaBIEHHS
CpelH, TO HCI0Jb30BAaHHE MeHblIe 75% (cM. Tabua. b5).

B myerore—npyroe meno. TaM yIopyrocTs B3pHBaIO-
IIHXCA Ia3oB MOxeT OHTH OYEHb MaJa, TOJBKO Tpy6a
OyZHeT LIHDe, BeC e ee OCTAHETCS IIOYTH 6e3 H3MEeHEeHHUs.
MH He TepsieM B HCIIOJIB30BaHHH, TEOPETHIECKU, HA IIPH Ka-
KOM CaMOM MAaJiOM JaBJIeHUH B3PHBA, €CJU TOJHKO paKeTa
B IIycToTe. MTak, BHXOZUT, 4TO B HayaJe I10JIeTa CHAPANA
IaBleHde B Tpy6e MOJMKHO OHThH O4YeHb BHCOKOe B CpPaB-
HEHHH C aTMOCJepHHM; 3aTeM, II0 Mepe IOXHATHSA, BTO
JaBJICHHE MOXET IIPOIIOPIIHOHAJBHO IIOHUKATHC, a B adHpe,
BHE BO3[(yXa, MoxeT OHTh Kak Yyroauo cia6o. Ha mpax-
THKe 39TO MaJi0 IIPUMEHHMO, TaK KaK TpYy6a NOJKHA OHTbH
I 9TOr0 TO YBKOH G TOJCTHMH CTEHKaMH, TO NIHPOKOH
CO CTeHKAaMH TOHKUMH.

Hazmo BHOpaTh cpefHee MHaBJleHHe, IIpeBHILIAIOILEE,
KOHE4HO, aTMOC(epHOe, H 6ro IPHIAePXKUBATHCA N[O TIONY-
JeHHSI YCTOMYMBOIO TIOJIOMKEHHS, IIOJOGHOT0 TOJOMKEHHIO
He6eCHHX TeJ. Ilociyie aTOro fmaBieHRe MO:KeT GHTH IIPO-
U3BOJbHO MAJHM.

JlaBleHHe OJHUX M TeX ke B3PHBHHX BeIlleCTB MOXeT
H3BMEHATHCA OT 5000 arMocdep IO HeaaeMO MaJoi BeJH-
uyvHH. JleJqo B TOM, WTO B OJHOH M TOH ke Tpy6e CHIa
B3PHBA 3aBHCHT OT TIATEJHHOCTH CMeIleHHsS 3JeMeHTOB
ropend. CMelleHWe MoOXeT OHTbH TaK COBEPIICHHO, TAK
TECHO, 4TO B3pHB GyJeT IOYTH MOMeHTaJpHHU. M, Hao6o-
POT, OH MOXeT OHTH MeJJIEHHHM, KaK T'OpeHHe IIPH IJI0X0M
CMeUIeHHH, KOTJa YaCTH COeJUHAINHNXCA BelleCTB OUYeHb
KPYUIHH. OTHM TIyTeM H peryianpyercs JaBiende. Tar
6oJilee MM MeHee CUJLHOe JelCTBHe II0POXa 3aBHCHT OT
ero IIPUIOTOBICHHA,
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IIpn BHICOKOM QABJEHHH HCIHOJH30BAaHHE BHEPIHH
BeJIMKO, HO Tpe6yeTcs HEOZOJHMO GoJbliad pa6oTa s
BTAJKHBAHHA MacC Bo B3pHBHYW TpyOy. Ilosromy Halo,
110 BO3MOXKHOCTH, He OYeHb Tepsisi B HCIIOJH30BAHHH, II0-
HH3HTL MaKCHMaJbHOe JlaBlleHHe B TpyGe. B Temmeparype
MH TYT He BHUIpHBaeM. OHa HeH36eXHO BHCOKAS, HMEHHO
3—4 THCH4H rpagycoB JI. HckyccTBeHHoe oXJamaeEHe
HapyKHHX CTeHOK TPYOH He06X0ZHMO.

Mu MoseM celizac ykasaTh Ha IIOTPEGHHN MHHHMYM
IHaBiaeHHs. OH omIpefesseTcsl BJIHSAHHEM aTMoC(epH, ee
naBiendeM. EciaM HavaTh II0JIET ¢ BHCOKHX I'OpP, TO aTMO-
cdepHoe JaBleHHe MOMKHO IPHHATH B 0,3 KHJIO Ha KBajl-
PATHHIT CaHTHMETD. JTO COCTABJISIET OKOJO TPETH MIaBJe-
HUSA NIPH yPOBHE OKeaHa. SHAMMT, IPH BHJETE I'a3H TPYGH
He JIOJ'KHH HMeTh MeHblue 0,3. B Hayaue sxe TPyOH HaB-
JIeHHe J0JIKXHO OHTL, 110 KpaliHeil Mepe, B 36 pa3 Goabiue
(ucmosip3. 75%). Hrak, MakcHMallbHOE J[aBJeHHe Ta30B
He JOJHO OHTH MeHee 10 arMocjep. B HumEHAX Ke
croAX—He MeHee 30 atMocgep. Bo BCAKOM cayuae, MOXHO
OrpaHHYMTBCA CTa aTMoc(epaMu.

PaccunraeM BeJMIUHY TJT0ONMAAH OCHOBAHH 1 B3PHBHOK
LHJIHHIPHYeCKOH TPYOH TIpH 9TOM JlaBieHly. Fean pakera
BECHT TOHHY, & CO B3DRIBHHM MATEPHAJOM 5 TOHH, €CJH
JIlaBJIeHHe Ha Hee OT B3PHBAHHA B 2 pa3 IpeBHIIaeT ee
Bec, TO HaJO0 MOJNYYHTH JlaBlieHHe Ha JIHO TPYOH B 10 TOHH.
Io1agb ocHOBaHUA TPYOH OYJeT PABHA CTa KBAaJPATHHM
caTHMeTpaM. JlmaMeTp Kpyrioff 1JI0IaAH OCHOBAHHS
COCTaBUT 11,3 CaHTHMeTpa. MH y¥e I'OBOPUJIH, KaK MOJY-
YHTH HHM3KOE JIaBJI¢HHe: YeM KpYylIHee YJeMeHTH B3DHBA,
T.-¢. YeM XYJiKe OHH pa3MellaHH, TeéM B3PHB clalee. Bce xe
B 3all¢PTOM IIDOCTPAHCTBe, B KOHIle KOHI(OB, JaBJeHHE
JNOCTHTHET oI'poMHOH BeauuuHH. Ho, Bo-mepBHX, TpPYyOa
IUMPOKA M OTKDHTa, BO-BTOPHX, pasMelIMBaHHe TaKoOBO,
9To JaBJeHHe II0JyvaeTcs Kakoe HaM HYysHo. IloBTOpaw,
YTO MH HHMCKOJBKO He TepseM SHEPIHH I'0DeHHA OT CJa-
Goro mapaenus. IIpn Gecropsjj0yHOM B3pHBE (B3pHBe
YacTHOM B oGuled Macce) ITPOMCXOJIMT OXJAMACHHE U

3
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Gypuoe npuxenue (mopus). Ho nBuxenme, He coBepas
PAGOTH, TYT e IpeBpallaeTCs B TEIJIOTY H TeMIIepaTypa
BoccTaHOBJsIeTCsI. DH3UKH XOpoluo 3Tu TOHHMAWT. Eeau
HCITOJIb30BAHUE BHEPIrHH W 6yJeT Xyxe I[IPH MAJOM [aB-
JIeHUM, TO BAHOBATA B BTOM aTMocdepa. OHa He MO3BOJIIET
B3PHBUATHM BelleCTBAM PACIUHDATLCSA HeOorpaHHYeHHO.
Ho 3ato, mpH 60J1b110M AaBJIeHHH, TPY6a CygeT Kopoue, 9TO
COCTABJSIET 3KOHOMHI0 Beca. B mmycroTe, yBeIHIHBA S JIIHHY
TPY6H, MH MOXeM JOBeCTH HCIIOJIb30BaHHe 3HEPrHH rope-
HHS TIOYTH H0 100%; HO JIHHA TPYOH 6yJeT Torha o6peMe-
HHATEJBHO BeJHKa. Sl MHOIO pa3 Joka3HBaJ, 4T0 pa6oTa BTAJI-
KHBaHUS B3PHIBHHX MATepHaJ0BB TPYOY A0BOJBHO BeJHKa,
U 1IpH HanMGOJMbIICM JaBlleHWH He ofonauMa. g uabexa-
HUS BTOTO0, MOMHO CIeJIATh TAK, YTOOH JlaBJIeHHe B Hadae
TPYOH TEPHOAH'IECKH MEHSJIOCH, HAIIpHMep, oT 200 aTMocC-
dep 10 HYJs M OT Hyasd fo 200. Ouo Gyjner BOJHHCTHM.
CpexHee [QaBJiieHite MOXeT OHTL B BTOM CJy4ae OUYeHb
BEeJUKO, JHIIb GH IICpeHeC ero 4YeJoBeK. B3pHBYaTHe
BEILECTBA TYT JIOJIMKHL BTAJKUBATHCS B MOMEHTHl cJiaGeif-
mero naBieHus, nepuonuyeckd. Torma paGoTra BTaJKH-
BaHHSI GyJeT HHYTOXHA, & MCIIOJH30BAHHE TeIJIOTH HJIH
XHMH'I€CKOI'0 CPOJICTBA Iopaszio 6oJbiile. B Boje e TONYKH
He 0Tpa3aTCs BPeJHO HA UeJIOBeke.

ABueHHe pakeTbl 0T B3PbIBAHWA B NYCTOTe U B CPeAe
¢B060AHOM OT TAMecTH. XOTA M He BHTOZHO JaBaTh OT-
GpoCYy OTHOCHTEJNbHYI0 CKOPOCTH, GOJBINYI0 UK MEHBUIYIO
a6COJIIOTHOU CKODOCTH CHapfja, HO IIpH YNOTpeOJeHHH
B3PHBYATHX BellleCTB OTHOCHTEJbHASl HX CKOPOCTb, II0 He-
BoJIe, TIOCTOsIHHA. UeM oHA, Boo6lLe, 60JIbIIe, TeM GOJBUIYI0
CKOPOCTH TOJIyvaeT ammapar. eam Tak, TO CHadaja CKo-
POCTH JacTHUl] 0T6POCa GOJIBILE CKOPOCTH PAKETH H HCII0Jb-
30BaHHe 0YeHb MaJo, 3aTeM 06e CKODOCTH PaBHH, HCIOJb-
30BaHHe 110a1HOe. [laJjiee, CKOPOCTH OTGDPOCA MEHBIUE M MC-
[10JIb30BaHUEe YKJIOHsAETCA OT mojHoro. Kopoue, nemoasao-
BaHie BHEPIHH HJH IIepexo/[ ee B JBHXKCHHE PaKeTH
HAUMHAETCSA C HYJsd, ITOCTEIIeHHO BO3pacTaeT, MOXOMHT
70 100%, 3aTeM HEIIPEPHBHO YMeHbIaeTCHd, CIYCKaAcCh
B Tpejiesie GO HYJsl.
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[Tpn B3puBaHHH MH HMeeM JBe IoTepH. IIpexne
BCero He BCA BHEPIHA TellJla IIpeBpalllaeTCA B JBHKeHHE
or6poca. Ho wem JaunmHHee Tpy6a H deM rasoofpasHee
IIPOXYKTH 0T6poca, TeM 3Ta IOTepd MeHblue. B mpexeie
oHa HYJb. Ha mpakTHKe HCIONB30BAHHE He JOJKHO GHTH
MeHbIIe 75%. Bropas moreps 3aBHCHT OT TOro, 4TO OT-
6poc AMeeT OJAHY M TY #e OTHOCHTeJbHYI HamGoJBLIYIO
CKOPOCTB, He PABHYK YCKOPAOINeMYCs JBHHKEHHIO CHADALA.
Kark yBHZHM, aTa IOTeps, IIPH KOCMHYECKHX CKOPOCTAX,
cocTaBlseT He MeHee 35%, a HCIOJb30BaHHE — He Goiee
65%. B cpeie TAroTennsd, B KOTOPOH MH KHBeM Ha 3eMle,
0HO MeHbIIe. Ecnn INPHHATH BTODHYHOE HCII0JB30BAHHO
B 50%, To pakera IpeBpaliaeT B CBO€ JBHMKEHHE OKOJO
37% (0,75)<0,5) BCceif MOTeHI|HAJIbHOI 3HAPIAN B3PHBYATHX
BeIleCTB.

HMmeeM B mycToTe M B cpefe CBOGOAHOH OT TAMKECTH
32... Cro.dMo-}-Mp.dCkp=0.
Ho (Mp) cocromr u3 mocrosuHo#t MaccH (M,) (r.-e.
H3 CHapdAjna, J0Ael, 3aI1acoB H Pa3HHX NPHHAIIEeRHOCTEMH)
W IlepeMeHHOH MAaCCH B3DHBYATHX BellleCTB, KOTODHE,
cropas, BH6pacHBaloTCA U3 pakeTH. 3HAYHT, Mp=Mp,+Mo.
Teneps, BMeCTO 32, MOJYYHM:
33... Cko.dMo+ (Mp, +Mo). dCxkp=0

0 4 o . —2Mo___ ¢
Tcona 34..., — RO'Mp,—{—Mo = dCkp.

HHTerpupys, vaiimem:

85... Crkp=—~Cko . Le (Mp, + Mo) -} ITocr.

(Le) osnayaer HaTypadbHHI Jorapupm. JonmyeTnM, 9TO
IIPH HavaJie B3PHBAHHSA DaKera He JIBHTaJach, T.-¢ Ckp=0
Mo=Mo,. Tornma u3 (35):

36... IIoctr=Cko . Le(Mp, -+ Mo,).

. . Mp, +Mol)
CaemoBarennno: 37... Ckp= Cko Le (Mp, F Mo/
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Ham6oapuryio cKopocTh TIONydYaeT pakeTa, KOTIa
H3pacXoayeT Bech 3alac B3PHBYATHX BeleCTB, HIH KOI/a

0=V,
Mo,)
Mp, /-

H3 mocaenueit Qopmyan BHaHO: 1) MakrcEMaJpHaA
CKOPOCTH CHApAIA (CR(]])) TeM OoJibllle, YeM OOABLIYI0 CKO-
pocts umeer oT6poc (Cko). 2) (Cxp) Moser GeclpeaesbHO
BO3P2CTATh C YBEJHYEHHEM OTHOCHTEJHHOI'0 KOJHYECTBA

B rakoM ciayyae 38... CRp,=Clco.Le(1+

0
(ﬁﬁ'—) or6poca. Ho Bo3pacranme sT0, CHayaJa JOBOJBHO
l -

CHCTpoe, TIOTOM JleJlaeTcst Bce GoJee U Gojee MeJJIeHHHIM.
Ecan orsomenue (Mo, : Mp,) ouenp MaJio, TO MaTeMaTHKH

0
JeTKO JIOKAMYT, UTO CKp,=CRO.M_pl. 3HAUHT, B 9TOM

cayyae (Cxp,) mponopnuoHasisia 3anacy (Mo,). Hampotas,
B IIpeJielle, KOT[[a OTHOILeHHe (CM. 38) OYeHb BEJIHKO

Mo
Cxp, =Cro Le (W) T.-€. BO3pacTaHMe CKOPOCTU OyneT

ypesBHYaiiHO MezyenHoe. 3) CkopOCTh pakeTH He H3Me-
Haercd, ecau oTHolIeHHe (Mo, : Mp,) ocTaeTcd IOCTOSHHHM.
Orcopa BUIHO, YTO KOCMHYECKad CKODOCTb He 3aBHCHUT
OT a0COJITHOH BEJHYAHH MacCH cHapsaja. WHHMH cio-
BaMH, Macca CHApANa W ero Harpysaka IIPOM3BOJBHO Be-
JIMKA, eCJU He CUMTATHCA C HHHIMH yCJoBMAMHU. 4) OKOH-
yareabHad (Ckp,) He 3aBHCHT OT HODSAJAK2 B3PHIBAHHII.
ITpoxosAT JM OHO pDABHOMEDHO WJH HeT, CEeKYHIH HJIH
THCAYeJeTHA—3TO BCe paBHO. Jlasie IlepepHBH HUUEro

He 3HAaYaT. 40 G
. dCkp JKO dMo
Ha 34 naiigem: 89... dBp = Mp,+Mo * dBp *

IlepBasi 4aCTh BHPAKAET CEKYH[HOE YCKOpeHUe B J(BH-
MEHUU PAaKeTH, T.-e. CHJIY DPOIeHHOH B HeHl OTHOCHTEJH-
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HOM TAMECTH (XOTs KPYIOM, II0 HallleMy YCJOBHI0, TsKe-
CTH HeT). Kak BuAHO (39), 0OHa IIPONOPIHOHAJbHA HHTEH-
CHBHOCTH B pacxope MarepnaJa (dMo : dBp). Kpome Toro,
no mMepe ero (Mo) MCpacxomoBaHUs, KamylIasicd TAXKeCTb
yBesqmymBaeTcs, Tak Kak (Mo) ymesniaercs. YTo6H OTHO-
CHTEJIbHAS TAXEeCTb 0CTABAJIACH HeH3MEHHOH, He0GXOIHNMO
IoCTeNleEHOe ocJalleHue WHTeHCHBHOCTH B3pHBa. Toraa
H3 39 TOJYIHEM:

Cro dMo
39,... Mp,— Mo - dBp =To, rae (To) ecTp mMoCTOAHHASI

OTHOCHTeNbHAA TamecTh. OTCHOna:
Cro.dMo

39,... Mp, Mo = To . dBp.
HHTerpupys, mOSydIHM:
89;... Cko . Le(Mp, + Mo) = To . Bp - Iocr.

Ecam Mo = Mo,, To Bp = 0, caenoBateabHo:

Cko Mp, 4 Mo,
39,... Bp= To 'Le(Mp‘-f-Mo)'

Ecau Mo =0, T.-e. Bech B3pHBYATHH MaTEpHaJI HC-
uepliag, .T0

Cro Mo,
39y... Bp="5 .Le 1+M—p_‘

SHA'THT, BpeMs BCero B3PHBaHHA OGDATHO IIOJNY1aeMoi
OTHOCHTENBHOH TAMKECTH M YBeJHTHBAEeTCS C Maccoi

oTépoca.
. dMo Mp,+ Mo
U3 (39,) Hajimem: 39;... dBp = Cro4To

Orcioga BHAHO, YTO HAHMMEHBUIAS HHTEHCHBHOCTH B3PHBA-
HUS HAM Ha@MeHbIIasg WX MOoTeps OHBaeT NpPH KOHIE
B3pHBaHHs, kKorja (Mo) ocrasoch Maxo, a HaHGOJbIIAA —
BHavyaJge, korga Mo =M,.
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dMo Mp,
B nepBoM cayuae 39, .. dBp = Cro4-To’

dMo  Mp, -+ Mo,
& BO BTOPOM 3%... gBy = "CkotTo -

OtHollenue HauGOJNbLIEI0 pacXola (B HavaJje) K HaUMeHb-

Mo
neMy (B kosme) 6yzer: 39,... 1 -+ M—p'l- Yem Goabuie

orHoutenne (Mo, : Mp,), TeM cuibHee U3MeHsETCH pacxoj
B3PHBYATOr0 MaTepHaJa H, 06DPATHO, OH IIOYTH IIOCTOSHEH
IIpH MaJOM OTHOINeHMH. Ha IpakTHKe CHIY B3pHBaHHA
A3MeHATh HOYM06HO, IPOINe IepeHOCHTb HEIOCTOSHHYIO
TAXeCTh, TOIPY3HUBLIM JIOJell H JPYIHe HeKHHE IIpeIMeTH
B JKHJIKQCTb.

BpeMsa BspHBaHHS BCEero 3amlaca, IDH ero paBHO-
MEpHOCTH, KOIZla YCKOpeHHe paKeTH H OTHOCHTeJbHAS
TSKECTh BO3PACTAlOT, HO PacXo] B3PHBYATHX BeLIECTB
OOHH H TOT e, MOMHO BHDA3UTh ellle TaK:

dMo
89,p... Bp, = Mo, : aBp -

TyT HPOH3BONHYI0 MOXHO 3aMOHHTH CeKYHIHHM PacXoIOM
B3pHBYATOro BemecTBa. To e BpeMs, IIpH PaBHOMEPHOM
YCKODeHHH DaKeTH M IIOCTOSHHOH OTHOCHTEJBHHOH THKeCTH
B cHapdane (39,), HO HepPaBHOMEDHOM pacxojAe oT6poca,

6yzner paBHO:
dCkp
39,,... Bp,=Crxkp, : Yp=Cxp, : aBp -

IIpomssofHas TYT BHpaXxaeT IOCTOSHHOe TIPHGABIEHH®
CKOPOCTH CHapsla B CEKYHAY.

MHTepecHo 3HATH, Kakad 4acThb 1I0JIHOH paGOTH JBH-
HYIMUXCA YaCTHI[ oT6poca Iepejaercsa pakere. HMeem:

40... Po=0,5.Mo,.Cro? 41...Pp=10,5.Mp,.Ckp,>
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Mp, (952.

2
Orcopa: 42... Pp, :Po=m. Cfco,)' WJIH, H2 OCHOB&-
Pp Mp,

Mo, \}?
HAH 38,:43...1)—0=m1— Le 1+Mpx .

Orcioza MOMKHO BHYHCJHATH, YTO HCIIOJNB30BAHHE He MOMKET
6HTH GosbIle 65%, a I [OJNYYeHH KOCMHIECKHX CKO-
pocTedl 0HO MO:KeT OHTH NpPUHATO B 50%. Ecau zamac
B3PHBYATOI'0 BellleCTBA CPABHHTEJNBHO HE BEJHK, TO IIPH-
GIU3ATENTHHO TOJYYAM BMeCTO (43):

45.... Pp:Po = Mo, . Mp, mum, TogHe®:
Mo, /Mo,
46. .. PP:P":’ME(I"‘M_p,)'

MoxHo nonyunTh eie Gojee TOYRYD HOPMYIY, 3HASA, 9TO

x2  x% x!
44... Le(l +X)=x—F+5—7...

U3 ¢opMyn BEAHO, YTO CHaYaJa, KOT[a 3amac Mad,
T0JIeBHOCTh BO3pacTaeT NPOIOPIHOHAJIBHO 3aIacy, 3aTeM
MelJIeHHee, HOCTHIaeT HAHGOJBINEH BeJHIHHE, II0TOM
MeJUIeHHO YMeHbIlaeTcdA H, B IIpeZelie, ZOCTHTaeT HYJd.

Ormomenne (Mp, : Mo, = X), COOTBeTCTBYOIllee HAH-
GoJpIell TI0JIe3HOCTH, OUMpPeReJIeTCS YpPaBHEHHEM:

Le(1 +x)=1—2;:—x. (x) 6uaH3KO K 4

(T.-e. 3amac INpeBHINAeT BeC PaKeTH B 4 pasa), a HCIONb-
30BaHHe 65%.

Kpome Toro, 9T0 MH BHBENH AHAJHATHYCCKH H3 TAG6-
JHIH, BAAHM, YT0 HaunG6oJblIee HCIIOJb30BaHHE (Z0 65%)
BHEPrHH OT6poca OHBaeT TOTA, KOIZa Bec ero B 4 pasa
6oabuie Beca pakeTH. Ho IpomeHT HCIIOMB30BaHMS, BOOOIE,
He Mad (0KoJ0 50%), KOrZa OTHOCHTEJNbHOE KOJHIeCTBO
orépoca kose6aeTca oT 1 10 20, a COOTBETCTBYIILHE
CKOPOCTH OT 3000 M. Z0 15000. 3TO BIOJHE JHOCTATOTHHE
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Tabauya 6.
Orromenne (Cxp), ecau | (Ckpy), ecau |Hemoansopamme|  Ilpmbamsurea.
Macent 016poca | ckopocTh 0T6po-| cropocrotbpo-| Ip=Ilas LOAHATHS B EHAO
& macce parerhl| ca=5000 u. | ca=4000 » | (8 mpouerrar) IpH OOCTOAH,
Mo, : Mp,. dopu. 38. jopu. 38. dopu. 43. SEMH, TA:RECTH.
0,1 472,5 378 8,87 11,4
0,2 910 728 16,55 42
0,3 1310 1048 22,9 92
0,4 1680 1344 28,2 138
0,5 2025 1620 32,8 204
0,6 2345 1876 36,7 280
0,7 2645 2116 40,0 357
0,8 2930 2344 42,9 440
0,9 3210 2568 45,8 520
1 3465 2772 48,0 607
1,5 4575 3660 55,8 650
2 5490 4392 60,3 1520
3 6900 5520 63,5 2430
4 8045 6436 64,7 3300
5 8960 7168 64,1 a
6 9730 7784 63,0 S
7 10395 8316 61,7 S
8 10985 8788 60,5 E;
9 11515 9212 58,9 a &
10 11990 9592 57,6 g &
15 13865 11092 51,2 § &
20 15220 12176 46,3 E
30 17170 13736 39,3 § o
50 22400 17920 31,0 =
100 _ ___26280 21040 21,0 %
193 30038 24032 14,4 N
0.9) QL 0.9) - =
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KOCMH'IECKHe BOJIHYMHH. J[Be CKOPOCTH TAGJHMIH OTHO-
CATCA K Da3HHM B3DHBYATHM MaTepHasaM. boJasmas —
K YHACTHM— BOJIOPONY U KHCJIOPOAY. MeHpuias — K yrIde-
BOZOPOJNAM H BHIOIeHHHM COeJUHeHHMAM KHciaopoja. s
HAIVIAZHOCTH, 1 IIPHOABIAKN IATHH CTOJN0EN, KOTOPHH
IIOKA3HBaeT B KHJIO HAHG0JbINee IIOJHATHEe Tetda IIPH 3eM-
HOH H NOCTORHHOW TAKECTH.

Hame wucciremoBaHHe TIDAMEHAETCA B CIeJYOIIAX
ciaydafx: 1) B cpefe 6e3 TsIeCTH, HAIpP., MeXIY COJH-
OAaMH AJIH MIeYHHMH OYTIMH, I/le TAHKEeCTh OJH3Ka K HYJIIO;
2) Ha MAJHX acTepouJaX, MAJHX JyHaX (IyHH Mapca)
U Ha BCeX MaJHX HeOGeCHHX TeJaX, Hallp., Ha KOJblax
CarypHa, TIIe TSKECTBI0 TOXe MOXHO IIpeHe6pedb;
3) Ha opOHTe 3eMJH; 4) B KaXJOM MecTe JI000i CoaHEY-
HOU CHCTEMH, Ha KaKOM YI'OJHO PACCTOSHHM OT HeGeCHOIo
TeJla, eCAU CHapAd BHe aTMochepH H IpHOGpes] HJIU He
IpHOGPeJd CKOPOCTh, NPENATCTBYOIIYID €My 3aleBaTh
He6eCHOe TeJ0 HJIH ero arMocgepy.

IToToM yBEIMM, 4TO AJIA H36EKAHUS IIOTEePH 3HEPrHH,
HANpaBJeHHe® B3PHBAHAA HOJKHO OHITH HODMAJbLHO K paB-
HOJeHCTBYOIIeH CHJIE TATOTeHHA.

Otcoxa BHIHO, ITO JOCTATOTHO TOJBKO 0CBOGOMHTHCH
OT IJaHeTHOH aTMoceDPH H CHeJaThCA CIYTHHKOM 3TOH
ITaHeTH, XOTdA 6H Ha 0YeHb OJHBKOM OT Hee PacCCTOSHHH,
9T06H JaJbHelilee JBH:6HHe H IlepeMellleHHe II0 Bceit
BCeJIeHHOH GHJI0 coBepIIeHHO oGeclieuyerHo. JlelCTBHTEIBHO,
B3pHBaHHe TOrJa MOMeT GHTH 09eHb CJAOHM, & BHeprusd,
IoTpe6Hasl JJIsI 3TOro, MOMKeT OHTH 3aHMCTBOBAHA OT BHEP-
rad Comnna. OmOpHHI MaTepuaJ NAAyT YaCTHIH ajabda
H 6era, OOBCIOAY pacCesHHHE, HJIH GOJNHIH, KOCMHUIECKAs
IIHJIb M Jpyras HeGecHAs MeJOYb.

ITepBHit Besqukuit mar geaoBeyecTBa COCTOMT B TOM,
9TOGH BHJIETETh 3a aTMocfepy H CHEJAaThCHd CIIYTHHKOM
deman. OcCTajbHO® CPaBHHTEJBHO JIETKO, BIUIOTH IO y.a-
JIEHUd OT Halledi coJHeyHoilf cucTeMH. Ho d, koHeuHo,
He HMeI0 B BHIAY CIIyCK HA MACCHUBHHE IIJaHETH.

ABWieHne paKeTbl B CpeA® TAKOCTH, B NyCTOTe. Y CTPa-
HUM MHCIeHHO aTMocdepy HJIHM B0ooOpasHM cels Ha JIyHe
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MM JIPYroi IVIaHeTe, HMeWLIeHd Cylly B He OKpYeHHol
rasaMd MJH TIapaMA. MeJyIeHHHM BpallleHHEeM ILJIAHETH
npene6peraey. Iloser cHapana MoxeT GHTB: 1) OTBECHHM,
2) ropM30HTAJPHHM H 3) HARJIOHHHM.

PasGepemM Bompoc BooGme (CM. 9epT.).

4

-~
. “6‘%ﬂ v

Vs

<

) v o=

’/7; I‘opnaonr.w
|/
Y.

Ha paxery meftcTByer chiua TaxecTH (T), BupamaeMas
CeKYH[HHM yCKOpDeHHeM, 3aTeM CHJIa B3PHBAHHA IO HANl-
paBlennio MimEHOi och cHapana (C). Mexnxy Hampas-
JIeHASIMH BTHX CHJ 06pas3yeTcs HaHHHHI yroa (¥Yr), 60Jb-
mmit 90°. YroJ CHIH B3pHBAHAA € TODH3OHTOM GyHeT
Vr— 90=Y. 910 6yAyT TPH NAHHHX BeJHYHHH. Hems-
BECTHH: HAIpaBJeHHe [BH/KCHAS DPaKeTH, OIpeleinseMoe
yraoM (¥Yx) mam yroaoM (X) B BeJHYHHA PaBHOJEUCTBYIO-
weit (P), T.-e. CEKyHIHOe HCTHHHO®e yCKopeHHe cHapsana (P).

TpHroEOMeTpHS HaM JacT (CM. YepT.):

Yr =Y 4+ 90; sin(¥r) = Cos(¥); Cos(¥r) = — sin(Y);
Cos(¥Vx) = —sin(x); X = ¥x —90; tg(¥x) = ctg(x).

Taxeers = T.
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, C cin(¥T)
48. .. tng(¥y x)=Ctg(x)=T G . Cos(¥1) =
C . Cos(Y)
T — C.sin(¥)
49, .. P = V/C'+ T*F-2C.T. Cos(yr) =

= ]/C’ + T? — 2C.T.sin(y).

HsBecranii yroa (¥Y) u HemssecTHHIT (X) npomre,
[IOTOMY YTO OHH MeHBIIe IIPSAMOr0 U ONIpeessI0T HaKJIOHH
K TODH30HTY CHJH B3DHBaHHA (Takime OCH pPAaKeTH)
H DaBHOZEHCTBYIOUNeH (HCTHHHOe HAllpaBlieHHe IBHMKEHHA

cHapana).
KaxoBo ske 6yaeT HCIIOJNb30BAHHE B Cpele TAMKECTH,

B IIycrore?
65... DI’p=0,5 Mp, . Ckp,*+ Pm.

(Pm) ects paboTa mopHATHA pakeTH, a (Pp)— pabora
PaKeTH.

66... Pim=—Cos(¥x).IIp.Mp,.T =-+Sin(X).1Ip.Mp,.T.

(Ilp) o3HauaeT BeJH'IHHY IIPOJIOTAa WJIH JUIAAY NYTH
cHapsazna.

Ecar (P) u (C) 6yayT LOCTOSHHH, TO:

67... Hp-_C“'pl’, u (3 65— 67)

1-}-Sin (X)~IT3§ . Janee

68 .. Pp=0,5.Mp,.Crp,?
69... Po=0,5 Mo, . Cro% H3z 68 u 69:

: Mp, Crp,* s
70... Iluia =Pp:Po= Mo, * Cko,? gl -+ sin(x). P
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Hs TPATOHOMETPHH H3BECTHO JJIsI BCAKOI'0 yIva:

71... Cos(¥Vx)= l/lc—t{——g((iz_z(ﬁ Otciofia # 48:
72... Cos(¥x)= T+C Cos(¥n)
145 sin®(Yr)+{T + C. Cos(YP)I’
T—C.sin(y)
= — sin(x) =

V' C.Cos") + IT — sin(y)}®

W3 70 Temeph MOMeEM HCKIIOYHTH HeHaBecTHHI Sin (X).
Ho Hamo eme uckmiounts # (CKp,). HMmeeM:

Cko 0,
39,... Bp1=,—1r0-.Le 1+ﬁ—- .

3T0 eCTh IOJIHOe BpeMs BEPHBAHHS IIPH MOCTOAHHOM
otHocHTeapHoil TAmecTh (To).

Ho To=C u Ckp,=P .Bp, . . .74
CxrenoBateanpHo, (H3 397 4 a'roro)'

75... Cxcp,z——P’—-— Le(—-|—M )}

Teneps u3 70, 72 u 75 HalimeM:

PM Mo,\ )2
7. Hna—a;ﬁ& {Le(l_*_lv_l}:)% .
{ T{T — C.sin(y)}
]/CSB Cos?(y )+ §{ T—Csin(y) {2 VC’—{—T’— 2C. Tsin(y) |

Korna raxectu Het, T=0 u P=C. B atomM caydae
nocaenHaAd popMysa saetr ¢dopwm. 43. Onpeneany mo 77 ue-
nmosn3oBanHe (II13) B ToM ciay4ae, Korza B3pHBaHHE I0-
PH30HTAaJbHO, T. e. Korga ¥ = 0. Torga omaTe MONYIHM
¢opmMyay 43. Jlerko m Tak BAZETH, YTO IIPH HANPaBJIEHHH
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B3pHBaHHA, HOPMAJBHOM K CHJIE TATOTEHHS (OPH30HTAJB-
HOM), HCIIOJIb30BaHHE TaKoe e, KaK IPH IIOJHOM OTCYT-
CTBHH TAieCTH. BJIH3K0 K ITaHeTe (Y CaMoi IOBEPXHOCTH)
FOpH30HTaJbHOEe B3pHBaHHE He IIPEMEHHMO, Tak Kak
pakera, IOHUXKAACh; 3alleHeT 3a I0YBY. Ho Ha HexoTopoit
BHCOTE, [la’ke B BO3JyXe, OHO BO3MOMHO, a TaKXe TOr[a,
KOTJla pakeTa, B CHJIYy NpPHOODETEeHHOH# KOCMHYECKOH CKoO-
pocTH, yke He MoxeT 3aJeTh 3a aTMocdepy H HOCHTCH,
Kak HeGecHOoe Tedo. OHO ellle NPAMEHAMO K INIaHETaM
6e3 aTMocdep, IIpH [BHNKEHHH CHAapAAa II0 TOPH30HTAJb-
HOMY TJiafkoMy nyTH. [ajnee YBAAHM H TIpEMeHeHHE
K IBHKeHHIO B aTMocgepe.

MoxeM ITpoBepHTH POPM. 77 elie HA OOJHOM YAaCTHOM
caydae. IloqoxkuM, 9YTO OBHMEHHe CHAPALA OTBECHO, T.-€.
Y =90° u P=C—T. Torna HaiimeM:

SNy ) T
80... HJxa_MolgLe 1+MP,. 1— ¢/

Jdra xe gopMysa GHJa BHBeIeHa paHee U COIep-
JKHTCH elle B IleYaTHHX Tpyjax 1903 r. 13 Hee BUAHO,
4YTO OTBECHOE JBUMKeHHE PaKeTH 04eHb He BHIOIHO, B 0CO-
6eHHocTtd, Korjga (C) HeMHOro NpeBHINaeT TsAMecTh. Ham-
poTHB, 9eM GoJbiie cHiaa B3pHBaHHA (C) 10 OTHOIIEHHUIO
k (T), TeM noreps mMeHsme ® (IIsH) Gospure. CpaBHHBaS
II0JIeBHOCTh B CBOGOJHON OT TAKeECTH cpeiH (43) ¢ IoJies-
HOCTBI0O B CpeJie TATOTEHHS IIPH OTBECHOM JBH:KEHHH
(80) BHAHM, 9YTO IIOCHe[HAS TOJe3HOCTh MeHbIUe TiepBOH

B 1:( 1 — %—) . OTHocHTeJBHAas TIOTeps BHPAKaETCsH
apo6pio T:C. Ecam, HanpaMep, cHJa B3pHBaHES B 10 pa3
6odpille BeCa paKeTH, To IoTeps coctaBHT 0,1. Ho korma
o6e CHJH DaBHH, T0O I0TepA paBHa 100%.T.-e. Bca 5Heprus
TepAeTCA 0e3pe3yJpTaTHO MAJA cHapsama. [leficTBHTelBHO,
B 3TOM cJydJae DpakeTa ypaBHOBellleHa, He IIOJ[HMaeTcs
H He 10JydYaeT HHKaKoil ckopocTH. Ilpm GeckoHedHOH cuile
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(C) B3pHBa HCIOJL30BaAHHE, KaK B cpefle 6e3 TAMECTH.
Ho cmapHOe B3pHBaHLe BCe YOHBAaeT M PaspyllaeT BHYTPH
cHapsana. Ero MokHO NMPHMEHHUTH TOJNBKO NDH CHapAgax
6e3 Joaell U CIOMRHHX allapaToB.

Tabauya 7.
Cpeaa TamecTH. OTBOCHO® ABHIKEHHO PAKOTHI.

C:T....... 1 2 3 4 5 10 (00)

Moaesnocts Bnponeerax.| O 50 66,7 175 80 90 |{ 100

CropocTh B HpOIEHTAX ., 0 70,7 81,7| 86,6| 89,4 94,9{ 100

Kax BHAHO, OTBeCHOe JBUMeHHE COIPOBOKIAETCH
GOJIBIIOI ITOTepell BHeprHd, B O0COGEHHOCTH, KOIJa CHJIA
pa3puBanHs (C) He Besmmka. Tyr (C) momsuo 6HTh Goasiie (T),
B IIPOTHUBHOM CJydae Jaske HAKAKOI'0 ABUMKEHHS He IOJy-
guTcs. [locaeHAS CTPOKa BHPaXaeT B IPOLEHTaX HAHO0Jb-
LIy COOTBETCTBYKINYI CKOpocTh. Ha caMoM [jejie CKo-
POCTH BHpaxXaeTcA BTOPOH CTPOKOH, NMOTOMY 4YTO 4YacTh
SHeprHd TIOHJeT HA TIOAHATHE BO BpeMs B3PHBAHHA
(morasaHo B 1903 T.).

MoseT pakeTbl B CpeAe TAMECTH, B BO3Ayxe. [[omoskun,
YTO I'OPH30HTAJIBHO DACIIONOMEHHAs pakeTa B cpelie Td-
JEeCTH JIBHTaeTcs ellle 10 BJIAAHHEM TIOPH30HTAJBHON
cunn. CHagaja CHJA TAMXKECTH 3aCTaBHT ee IaJaTh IIOX
yraoM ot 90° m MeHbe. Tounee — raHrenc (tg) aToro
yraa paser (T:C). Ho uepe3 HeCKOJIBEO CeKYH/ I'OPH30B-
TaJbHAafA COCTABJIAMINAA CKODOCTH DakeTH OyAeT TakKoi
rpOMaJHOH, 4YTO OTBeCHOe [ABWiMKeHHe CHApAJa, IIPH ero
60JIbILIOII TI0BEPXHOCTH, CTaAHET COBEPLIEHHO HE3aMeTHHM
B CPaBHEHHH C TOPH30HTAJbHOH cocraBiawimedi. Torma
pakeTa OyaeT IBATAThCS IOITH TOPH30HTAJIBHO, KAK I10 peJIb-
caM. MoXHO BHYHCJIATBH, UTO NaAGHHO DAKETH, BCJIEJCTBHE
COIIDOTHBJIEHHA BO3[yXa, IIPH 3HAYATEJBHOH GOKOBOH
TMOBEPXHOCTH CHApA/a (BePTHKAJBbHAH IIPOEKOHSA), MOXKeT
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OHTb TOJLKO OYeHb MOAAGHHBIM, aie Bce 6ojee M Gojee
Me/lJIeHHHM 110 Mepe YBeJnYeHHA CKOPOCTH pakeTH. Takke
6yzmer o6CTOATH MeJO M NMPH HARJIOHHOM JBHXKEHHH CHa-
pAzia, ecJH HakJOH He TpeBHInaer 30 — 40°. Torga cHapsan,
CIyCTA HECKOJBbKO CeKYHI OT HavYaJa [BHMEHHA, IBH-
raeTcad Kak 110 HaKJIGHHHM peJsbcaM. [[pEMepHOe TaZeHHe
XOpONIO YCTPOEHHOH paKeTH, NIPH OTCYTCTBAH T'OPH30H-
TaJBHOT'O JIBHKEHHS, COCTABAT TOJHKO 2— 3 NECATKA MeT-
poB B CeKyHAY. IIpm orpoMHOIi e IMoCTymaTeabHOH CKo-
POCTH OHO JIOJIUKHO JOUTH ZI0 1 METPa H MeHee B CeKYH]y.
Yro e 3T0 B CpaBHEHHH C KOCMHYECKOH CKOPOCTHIO?

90—Yr

\

I
=3

W3 veprexa mMeeM, TPHOIM3ATENLHO:
83... Ckp,=P.Bp,; 84... P=C—sin(¥r).T,

Clco Mo,
85... To=0¢; 39;... Bp, = 9(+Mp)
1

86... Crp, = {C — sin(¥Yr) . T % %'Le(l+—M—i)—:)'

Aro npa noctosgaHOM (C).

QopMynH eme Gosee NPHTOAHH TPH JBUMEHHH
cHApANa 110 HAaKJOHHOH Hemojmamileiicsa INIOCKOCTH, T.-e.
TIPH YCKOPEHHOM JIBH:KEHHH II0 rope (BBepX).
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3ajliMeMCa OIpefieleHAEM HCIIOJIb30BAHHASL.
87... Pp=0,5.Mp,.Crp,?-+ Pm;
88... Pn= Mp,.T.Ilna = Mp,.T.sin(¥r).IIp.
Tyt (IIn) ecTb BeJUYHHA IOAHATHSA caap&ma

: Mp,
Orcioma: 89... Pp= 2 . Crp,? 1+-— sin(¥Yr)¢ .

Mo
Tlanee: 90 .. Po= —2' . Cko?. ClnemoBaTeNBHO:
91... Pp:Po= Hna._Mp‘ Siep, {1+ sin(yn)}
Cro? P §

C momMompio 86 H 84 M3 3TOro HalifeM:

Mp, T
02... Ilm= > {Le(l—i—Mp‘)F31—-6.sin(YP)}.

Yupomasa GopMyay 77, IpH MaJHX yraax (Y), moxay-
YAM TIpHOIHKEHHO, ¥ 3Ty camMyl 92 GopMyxy (cM. eme
49 @gmyny)

CJH pakeTa 'OPH30HTANbHA Y =10, TO I0JE3HOCTDH
(13 92) mony4yuM cordiacHo Qopm. 43. Takxke (A3 92), ecin
¥ = 90° TI0JyYHM H3BeCTHYIO dopMydy (80).

Bumm, 4YTO IIOJIE3HOCTH B IIYCTOTE (77) BoOOIIE He Ta,
yT0 B arMocdepe HJU, BepHee — B IIYCTOTE IIPH ABHKEHHH
cHapAJa 10 HaKJOHHOH IIOCKOCTH.

IToreps, 10 cpaBHeHHI0 CO CBOGOJHOH OT THMKeECTH
cpenow, Gynmer:

T
93... Esin()’r). Eecau, ranpum.:

T:C=0,3; ¥r = 20% sin(¥r) = 0,342;

TO IIOTEPA COCTaBHT 11,4%. IIpm yrie BaBoe MeHBINEM,
norepa —5,7%. IlpunaraeM TabaHLy (8).
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Tabruya 8.
Cpeaa TAmecTH B aTmoctepe. HakAOHHOE ABHMKeHHe.

Yrox makiosa B rpa4| 1 2 5 10| 15| 20} 25| 30| 85
Aycax.

sy |10 017|008 )17 |26 |aa a2 | B
gégé 5 [[034f064|1,7 |34 |52 |68 |84 ]| 10/ 114
%Eﬁgg 2 logs|1,7 {42585 |13 |17 |21 | 25285
Bw B 7 5a |85 |17 |26 |32 | a2 |50 | 57

Otcioga BHIAHO, 9TO 09eHb BHIOAHO OLJI0 GH IIyCKAaTh
paKeTy IpPH CaMOM CHJIBHOM B3DHBaHHH, eCJIH OH He pas-
PYIIATEIbHOE €ro JieicTBHe H TeXHHYeCKHe 3aTPyJHEHHS.
Takse BHIOAHO OH OHJIO HAIIPAaBJIATH DPAKETy [0 CAMHM
HaFMEeHBIIAM yTJaM, eCJH OH He pa6oTa CONPOTHBIEHHS
atMocdepH. Boo6e, moTepd, aaXke IIPH MaJOH CHIe
B3PHBAHHS, MOMeT OHTH JOBeIeHa /10 1 NPOIeHTa.

boree TOYHOO® BLIYHCAGHME CONPOTHBAGHUA aTmoctepsl.
S1 Bce ke B IoCHeqylOmeM yNpomaln ¢OpPMYJIH, JaHHHE
MHOI B 11—12 roay. onyckalo TeMmepaTypy BoalyXa
nmocrosHHOU. Biarogapsa sroMy arMocdepa paclIpooTpa-
HaeTca 6e3 xouna. Torna mMeeM HM3BECTHYH (OpPMyJy:

III (H'HBl ILI
95... B= Tins, .Le Mas ), rIe (HJIB,) eCTh

BHCOTa BooGpaskaeMoii armocgepH (B,) mpH nocToAHHOR
mrotHocTH ([luB,). 3HayHT:

96 B L LLap, _ég
oo g =Llel ) B 97 IInB = Ilus, .e Bs.

1

CompoTmBienne Bo3nyxa, miaE Jasienue (IB) ero
Ha PaKeTy OT ee JBHMKEeHHA Oynmer:
4*
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8031 Cxp?
98... B="—"—".1laB . .
A3 =Trp oT
dto papaenue (IloHcene) He B aGCOJIOTHHX €XHHH-
1ax,a B OCHKHOBEHHHM Mepax, Halp., B ToHHaX. IIpm Hak-
JIOHHOM [BHMEHHH PaKeTH, JJauHa (/1) nyTH COCTaBHT:

99... Ila= B:sin(¥r)
Hmeem: 84... P=C—sin(¥Y1).T u
84,... Ckp= V2P.n. Orcropa:
100... Crp= V2[C—sin(¥1).1]. L.
JileMeHT PaGOTH CONPOTHBJIEGHUSA BO3AYXa BHPABHTCA:
101... dP6c = [l . dMlx.
Ha sToro, 97, 98, 99 m 100 HafigeM:
102,.. dec:%{C—sin(yP).T} .
— Ja . sin(¥r)
on.e B; Calla.
ITonoxuM TYT:
PLLER TtAVE ;:l(yp) =-§: =X (cM. 99);

sin(Yr) B B, dx
g, -Ma=Tg; A=y

Torna Haifmewm:
1. {C — sin(¥Y1). T} . Ias,

X =

—X
103... dP6c = . T. sin’(Y1) .B% e ".dx.
Tlonaras TyT:
Iz, [C — si T
104, . m.| sin(yr). 1} Jlns, B2 = A;

I . T, sin?(¥Y1)
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HHTerpEpya B onpepmesdd MOCTOAHHOE, ITOJNYYHM:

—B
. B B,.sin¥Yr) s_
105... P6o= Ag1 — (1 + B, .sin’()’r)) . e =
I ot
. _ JI B,. sin(¥r)
= A{l (1 -+4- B, sin(Y1) .e % (cM. 99).
o B

Iloyosun; 106. .. B, sin(y1) =B,.sin’(Y1‘)=z'

-7
Torna: P60=A.§1—(1—{—z)e } ...107

Ham nafo ompemennts moaHyno paGory COIPOTHBIIE-
HUH aT™MocepH. IJd 3TOro HANO IOJOKHTH:
Hmeenm:

z z Z 2? z®
108... e "=1:e =1:(1+T+-1._2+1.2.3" )
Cnemos.: 109... (14z).e *=e " *Fz.e "=
—z z 22
=e +z:(1+'1—+'1‘.—2...)=
1 1 / z?
=?z—+1:{—z-+1+;—2 1‘—2—3}

Orcioga ficHO, 4T0 ecau (B) uam (z) paBHO 6ecKo-
HeYHOCTH, TO M BHpaKeHHe 109 o6palnaeTcd B HYJb.
3HayHT, TOI'la pabora comporuBieHEA P6c=A... 110.

IlonHy0 pPatoTy OTBECHOI'O J[BHMKEHHS IOJYYHM U3
$opM. 104, ecaH IojoxHM Yr=90°. Torga Haltmem:

m(C—T)
Op. T

111... P6ec = . Ilus,. B,%
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CpaBHHBag 3Ty pa6oTy ¢ IOJHOH pa6oTOi HAKJIOH-
HOI0 JBHMIKCHHdA, YBHIHM 4YTO LIOCJEJHAA O0Jblie IepBOi
BO CTOJIBKO pa3:

C —sin(¥r). T
T (C—T).sin*¥(¥1)”

Ecan (C) Beauko mim (Yr) He BeJHE, TO, NPHOJIH-
BHTEJbHO, MOXeM CYHTATh, YTO pa6oTa HARJIOHHOI'O IBH-
#eHHdA o6paTH& KBaJpaTy CHHyCa yIJa HaKJIOHA. SHAYHT,
KOI/la HaKJIOHa HeT H JBHXXeHHe IOPU30HTAJbLHO, TO IIOJ-
Has pa6oTa CONIPOTHBJIEHHS OeckoHeyHa. Ho 3To He Ipa-
BHJIbHO, TaKk KakK PaBHOIIOTHHE CJOH aTMOCepH He MOI'yT
CYHTATHCA T'ODH30HTAJBHHMH, KAk MH 3TO IPHHSJIH,—
BCaencTBHe cepHyHOCTH SeMan. OAHHEM CJIOBOM, A
MaJHX yrJoB (OpPMYJH He IpEMeHHMH. Tak, ecIH IpH-
HATH BHCOTY a'rmocg)epu 3aMeTHOH IJIOTHOCTH B 50 KHJIO,
TO JIOIKO BHYHCJHTBH, YTO I'OPH30HTAJBHHHE IIYTH GOJbIIE
HAKJOHHOTO TOJBKO B 15,5 pasa. Ecanm e OPHHATH BHCOTY
B 5 KHJ0, TO TOPH30HTAJHHHI{ IIyTh O60JbIIe OTBECHOI'O
6yzer B 155 pa3. S3HAUHT, TOPH30HTaJIbHAA PadoTa HE MOKET
Ourh GeckoHeunodl. Ilo ¢opM. 104 MoxeM BHIHCIHTH
IOJHYI0 paboTry oTBecHOro aBmaeHud. Jomycrum: Tlm=2;
C=100; T'=10; B, =8000; Il.18, =0,0013; II=100. Torna
P6c=14,976 TonHOMeTpOB. OHA COBCEM He3HATATEbHA JaKe
B CPaBHEHHH ¢ OJHOIH pa6oTOii [BAKEHHS PaKeTH, AMEIOIeH
Maccy B 10 ToHH (6e3 B3PHBYATHX BelleCTB) H OCBO-
6o IAN0IEHCA OT CHIH 3eMHO# Tamectm (11 KHIO CKO-
poctm). Ta paGoTa Gojee 60 MHIUIHOH. T. M. SHAYHT, OHA
B 4000 paz CIHIUKOM 6oJblie PaGOTH OTBECHOI'0 COIIPO-
THBJIeHAA aTMocgepH. HavaB jBHiKeHHE CHApANA C BHCO-
YaHIIHX rop, TaM, Ile BO3AYX pexe B 3—4 pasa, yBHIHUM,
corsacHo ¢opM. 104, 9To 3Ta pabora elle yMeHbIIaeTcs
IPONOPIHOHAJBHO pa3pexkeHHI0, T.-6. TOxke B 3—4 pasa’

OT HarJIOHHOTO ABHMKEHASA OHA YBEJIAINBALTCA HE 0IEHD
cuabHO. ITo ¢opMyae 112 MOKeM 3TO BHYHCIHTH, MOJO-
#uB C=30, C=20 u T=10.

112



Tabaruya 9.

Or) ......../ 10] 2 | 3 | 4 | 5 | 9
(P6e); ¢=30 .. . . . .| 467|113 | 5 285 1,92 1
(P6c); e=20.. . . . .| 60 | 14,2 6,0 33| 21 1
1:Sin?(y). . . «| 33 8,55 4 2,421 1,70 1

W3 BTOpOil CTPOKH BHAHO 4TO ¢ 200 HAKJOHa DadoTa
yBeamumEBaeTcs B 11 pas. IloToM, H3 cpaBHEHHSA 2 H 3 CTPOK
C 9YeTBepPTOH BHIHO, YTO PaloTy MOXKHO Ipy60 CYHATATh
IpOIIOPOHOHAJBHOE (1 : Sin2. ¥r). Yem Goasme (C), TeM
6IH30CTH 3Ta 3HAYHTeJbHee H Ha0o60poT. TpeTha CTPOK2
TOKa3HBaeT yBeadmdeHHe pa6oTH npr C=20. IIpm MaxHX
yriax HCTHHHAA Pa6oTa, BeJaencTBHe ChepHIHOCTH 3eMIH,
ropasao MeHBIIIe.

Mu BEpesd, yTo pa6oTa COIPOTHBJIEHHS IPH OTBEC-
HOM JBHIKEHHH COCTaBJseT 1:4000 YaCTh PaGOTH BUREHHS
PaKeTH, HO ¥ ITPH HAaKJOHHOM J(BUKEHHH OHA MeHee OJIHOTO
ITPOLIeHTA.

HurepecHa 3aBHCHMOCTH DPaGOTH COIPOTHBJIEHHS OT
NpOHIeHHOro Iy TH HJIKM JOCTArHYTo# BHCOTH (B). Iloanas
pa6ora BHpaxkaeTcs $opM. 104, ocrabmiagca — gopu. 107
H 108. OHa 3aBHCHT 0T HakJoHA (YT) H BHCOTH IIOJHATHA.
CocraBieHHasi MHEOIO TAG6JL. 10 H IOKA3HBaET BTY 3aBHCHMOCTD

Tabauya 10.

OTHoCHTeAbHaA ocTalouanaca pabora conpoTHBAeHHA
B NMpouUeHTAX.

Vrox. 1 5 ) 10| 2 | 30 ] 40 | 50 | 9
B=4.. . E 0 0 0 36 | 25 45 59 74
B=8.. . E 0 o | o |009a| 54 | 19 | 32 | 53
B=16.. . E ol o of o |o1a] 2¢a | 79 | 25
B=24... | of| o o o o |oss| 2| 11
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W3 mocnemnux 4 crtpor BHAHO: 1) IIpm mnpoJere
B 4 KWJIO CPaBHHTeJNHbHAHA OCTalollasgcd pab0oTa He3aMeTHA
or 0 m0 10° HakjoHa. J[lame mpH 20° OHa COCTaBJsAeT
MeHee 49%. 2) Ilpm 1poJsere B 8 KHJIO (BHICOTH), lase OPH
HaKJoHe B 30°, OHa OK0JO 5%, a TIpH 40° paBHa3 19%.
3) IIpn NOJAHATHH Ha BHCOTY 16 KHJO OHa Jaxe IIPH OTBeC-
HOM IBHXKEHHH PaBHA 25%/o, & DU NOJHATHH Ha 24 KHJI0O—
He Goypuie 119/o. Ilpm HakaOHAX e IOYTH He3aMeTHA.

Cambiii BbiroAHbil yroa noseta. Ilo dpopmyae 77 miam 93
MOXeM BHYHCJHTH TIOTepl0 PaGOTH OT HAKJIOHA B cpele
ramectd. Ilo gopmyre 104 onpenesaeM COOTBETCTBYIINYIO
NOTePI0 0T COMPOTHBIEHHSA aTMocdepH. CocTaBHB TaGIHILY
H BHCTABHB CYMMY II0T€Db, YBHAHM KaKOH HAKJOH COIIPO-
BOXJaeTcd HamMeHbuIef morepeif, OF H 6ymer caMHM
BHT'OHHM.

Ho n 6e3 ta6auiy Mo¥HO, NPHOJIRA3HTENHHO, OImpese-
JATh HAHBHIOAHeHMmMHUH yroa HakmoHa. IToTeps oT HakIOH-
HOIo JBHKEHHS CHapa/a BHpaxaercd (cM. 93):

T
113... T Sin (¥), B a6CONOTHHX eJHHAIAX.

TloTeps oT conporHBIeHAA aTMOCHEDH, B a6COTIOTHHX
eAHHANIAX, OylaeT:

II ~T.8i
4., AL p—Tm {C Sin(Y)

g - Sin2(y)
Pa6ora pakeTH paBHa (cM. 104):
Mo

115... Pp,=0,6 . Mp, . Ckp,2=0,5. Mp, . Cxo?}Le (H'ﬁ—l)%
P

(Cm. 38).
IToaToMy oGe moTepH, B a6COTIOTHHX eHHALAX, CYAYT:

} . Ilus, . B2

9

T T
116... Pp, . ESin(y)+A.T=Pp'.6. Sin (¥) +

Mmoo, fC—T.8in(¥)
LIV S Sinz(Y)

=17
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Bsas npom3BOJHY BTOT0 BHPAaMEHHs H IIPHPABHAB ee
HYJI0, II0JYYHM ypaBHEeHHe HeyN06HOe JJId PeLIeHHs 0THO-
cureapHo Sin(Y).

Ho eme B 11—12 rogy MH JOKA3HBAaJH, YTO BHI'0J-
HefilUHi yroa He BeJHK. llosToMy MoxeM Y 2-I'0 WieHa
upene6peys BupasxerueM (T . Sin(Y).

Torma ypaBHe:de 116 IIPeBPATHTCS:

Al

. 1l
117... Z=Pp, . G- X+ 'IEHJIBVB,"

3nech Sin (Y)=X. Hudepennupya aT0 ypaBHeHHe,
IpEPAaBHABAS IEPBY0 IPOH3BOJHYI K HYJIO U Opejesds
(X), moaygum:

3
2 2
118 ... X=Sin(Y)—_—_l/2'HInIIq)' H;;: Brf C
.Pp,.

* X2

C noMompio 115:

4 . Ilm . Ilas, B2. C?
2 Mo, \\ =
. Mp, . Co Le(l-}—ﬁ; } T
1

119... Sin(¥yr)=

Orcloma BHAHO, 4TO BHI'OAHHHN yroa (Y): 1) yBeauyu-
BaeTCcA ¢ dHepruelo papHBaHEA (C) m o6mupHocThI0 (Ilmy)
PaKeTH H 4YTO OH: 2) yMeHbIUaeTcs C YBeJHUeHHeM IIO-
Jesnoctd ¢opmu (IId), MaccH cHapsga OTHOCHTENHHOM
MaccH or6poca (Mo, : Mp,). Ha noanere ¢ Goabmrolt Ta-
#ecTblo (T,) oH Toxe yMenbmaerca H o6parHo. Ilomoxum
B 119: [T =2; Tla=0,0013; B;=8000; C : T=10;I1¢»=100;
Mp, = 10; Cko =5000. Torza BHYHCIEM Sin (¥)= 0,167
H Y =29°35" Ilpu C=20, Sin(Y)=10,57: # Y=30201.

Ho mpm TakmX MaJdHX yraax CONPOTHBIECHHE AaTMO-
cdepH B BHAY ee CHEPHYHOCTH GYHeT TIopasio MeHbIIe.
3HAYHT, H BHTOJHHHE yroa 6yXer elie MeHbIIe,



M3 gopMyan 117 HaifjieM OTHOCHTEJBHYH IIOTEDIO
OT 060HX NPHYHUH:

Z EX Iy . s, . C B9
120. . pp =C ATy pp, . x* BT

3 2 IMuxy . ITas, . C. B, 2
=g X+ : M‘O‘ E

IIg . Mp, . Cro? {Le(l +M—p,)§ . X2

[Moraxem GoJdiee mpoCTYI0 GOPMYIY NI ONPeReIeHUS
IIPOI[EHTHOX IIOTEpH.

Pasgenns BTOpOH 9ieH Ha TpeTHiH (B 120), y3Haew,
BO CKOJBKO Pa3 IOTepA OT BJIHAHHA TAMXECTH O6oJjee, deM
IoTeps OT COIPOTHBJIEHHA BO3AYXa. 3aTeM, HCKJIWYIHB H3
BTOro OTHOHIeHHEA (X) C IIOMOINBI 119, IMOJYyYHM THCJIO 2.
H3 sroro BHAHO, YTO NIpH HAWBHIOAHeHIIeM HAKJOHE,
IIoTepd OT TACOTEHHA BAB0® GOJbII6 IIOTePH OT COIIPOTHB-
JeHAs Bo3nyxa. CaefoBaTesbHO:

T X 3 _T_
2" 2°'C”

Tak, mpu yraax B 9% H 39, HaiileM IOJHYI0 IIOTepw
B 0,025 H B 0,0428, T.-¢. B 2,6% H 4,3%.

U3 121 m 119 BHBeIeM IOJHYK OTHOCHTEJBHYI IIO-
TEpIO:

T
121...Z:Pp,=6.X+ X

3

27 . Il . Ias, . B2 . T2
Mo, \\ 2
2. II¢ . Mp,. Cko? {Le 1+ﬁp— } .C
1

IInomans OZOGHO H3MEHAIUIErocd TeJNa BO3PACTaeT
IIPOTIOPIMOHANBLHO KBaJpaTy ero pasMepoB, a 06‘eM H Mac-
ca—Kky6y nx. CuaegoBaTeabH0, IIOTEPS YMEHBINAETCA
C yBeJHYEHHEM Pa3MepoB PAaKeTH, a TaKsKe C yaydlleHHeM
¢opmu (IIp) crapaga m yBeaudendeM (C) HIM CHIH
B3PHBaHHA, TOJBKO 0UeHb MenieHHo. Ecau, Hanpumep, (C)

122...7Z: Pp,=
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yBeJHYHTCH B 8 pas, TO MOTepd YMEHBUIHTCA TOJBKO BIBOE.
Becema BHromuo Jererb npE MajgoM (C), oT 4ero, Kak
BHMHO, IpoHrpaeM He MHoro. llpu C=10, X=Sin(¥)=0,036
¥=2010" m Z: Pp,=0,054. CiefoBaTeJbH0, Yyrodx oO4eHb
MaJ, a norepda=>5%. Ha nese oma ropasfo MeHbluIe OT
1IapO06PA3HOCTH 3eMJIH.

IogoxuM B dopmyaax I1dp=>50, (C) pasnoe, a mpoyee,
Rak passme: [Im=2; IlxB,=0,0013; B,=8000; Mp:=10;
Cko=5000.

Torga cocTaBHM CiefyoOIyo NPAGIHZATEILHY Ta6-
Jany (11).

Tabauya 11.

YcropeHne pa-
KeTH Ge3 Taxe-

etn (C) . . .| 1 2 3 4 6 7 8

[

Sin(y)=x . .}0,0097]0,01540,0204|0,0246| 0,029

(]

0,0326! 0,0356| 0,0392

Yroa B rpany-
cax(y).. . .j 056 | 0,88 | 1,17 | 1,41 | 1,68 ] 1,86 | 207 | 2,26

Z: Ppy=Ilore:
paB %.. . .| 146 11,6 | 102 | 9,23 | 857 | 807 | 7,66 | 7,33

cC... 9 10 15 20 25 30 40 50

X . . .||0,0422]0,0453 0.059 | 0,072 0,083] 0,094 | 0,114 | 0,133

Y. . .| 243 | 2,60 | 3025' | 4010' [ 4045' | 5025' | 6933' | 7940

Horeps %, .| 7,05 | 6,80 | 594 | 540 | 4,97 | 4,71 | 4,28 | 3,98

C.. .} 60 80 100 | 200
X .. .|o150( 0,182{ 0,211 | 0,333
Yr.. . . . .| 8040 | 10930" 12°10'| 19930

Torepa®%o . . 3,75 | 3,40 | 3,16 | 2,50
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IIpr MaJyioM HakJIOHe, OKA3HBaeTCHA, HEOOXOIHMO H Ma-
Jloe YCKOpeHHe, YTO OYeHb BHIOJHO C TEXHHYECKOH CTO-
poHH. JKaJjp, 9T0 IOTepsA TOXyvYaeTcd NPH 3TOM HAHGOJb-
mad (70 14,6%).

Mu maeM TYT yCkOpeHHe AJA CHapALa OT 1 1o 200 MeT-
pPOB B CeKYHAY, YTO COOTBeTCTBYyeT OT 0,1 J0 20 II0 OTHO-
MIeHHID K CHJe 3eMHOH TakecTH (10 M.). Ecom, Hampmmep,
pakera BecHT 10 TOHH, TO JaBJIeHHe BSPHBYATHX BeIlleCTB
Ha Hee B KOHIe NOYTH OT OAHOH 10 200 TOHH. YTroJ
HaKJOHAa H3MeHdeTcA OT Ioarpagyea mo 20° Tlorepsa
BHEPrHH OT TAMKECTH H COIPOTHBJIEHHS aTMOCPePH 0T 15%
Jo 2!/:. Kaskercsi CTpaHHHM, YTO IIOTepd MeHbIIe IIPH
GOJBIIAX HAKJOHAX; HO 3TO OG‘ACHAETCA OIPOMHOCTHIO
yckoperus (C). IloTepa e NpH MaJHX YTIax, Ha caMoM
JieJre, elle MeHbINe, B BHy H3THOA aTMOC(epH Ha IIapOEoi
II0BEPXHOCTH 3eMJIH.

Ecin macca pakxetH (Mp,) 6yaer B 8 pa3 MeHbIlle,
TO MO0 119 B 122 BHAHO, 9T0O CHHYCH YIJIOB H IIOTepH
B Tabamue yBenmuaTca BABae. Tak, npm C=30 yrox 6yner
OKoJI0 11°% a II0TepA—OKOJO0 9'/> IIPOIIEHTOB.

Ilo Tabnuie u gopMysne 114 Jerko IOKa3aTh, YTO
npHEGIHKeHHHe (OPMYJIH He AT 60Jblleil ONIACKH Jaxe
npu C=1. IIpr Goasmiem (C) oHa ropasmo MeHbIIe.

TawecTb, conpoTuBAeHHe aTMochepbr M M3rub 3eman.
H3 101, 98, 97 1 100 MOAyYHUM B OGHKHOBEHHHX eAHALAX:

—B

Mm ILis, }C——Sin(y) .T% .e ~§l_Il',.rx.d I

0p . T

J1s mrockoit 3eMiH MMeJH elue B IOMOULH (OPMYJIH
99.,. [a=B:sin(y). Ho maa mncruHHON ¢opMH SeMan
OHA IIpHMEHHMa TOJIBKO IIPH He 09eHb OCTPHX yrJaax (y).
I BCAKHX YIJIOB JIETkO HalifieM 6oJiee TOYHYIO QopMyTy:

122,... dP6c =

2

123... B=]/n. sin(y)—}-f;; =1[n§ sin (y) + 51%52 I7ie

(P3) ects paguyc 3eMaH.
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OTcora MOXeM BHYHCJIHATD:

2B
l_l/l+ P3 . sin? (Y1)’
TTomommy:

12 2B X 14+ X=1 x @, x
- Pg sin(y) — +X= to—s T
OrpaHnYuBafch TpeMs WICHAMH, TTONYTHM:

4, B?
sin(y) Pa.sinXy)

. Jdan=—P3 sin(y)

26. .. Ja= —Pa.sin(Y) g — z

= &) ; 1—3 Pz s(y), } . Peuram 3agady o pa6ore

COMPOTHBJIEHHS aTMOCePH B YACTHOM Clyyae, KOI/Ia IOJeT
ropu3oHTaJeH H Y=0.

Tora: p 2L V2. Ps.B
orma: 127... +Pa uH In=y 2.P3.

—B
Iy, . ITo B,
Jayee n3 102: 128, .. dp6c=—H£¢I).—T_IC e ' Inddn=

.....an?
Iy . IInB —_
——mﬁﬁ C.e?2Ps.By Jla.d IIo (oM 127).

Ha?
2P3 . B,

Tlomomum: = X Torpga:

. Ja.dJn=Ps3.B,.dx u BMecTo 128:

i, . Tas,

—X —X
. dP6ec= qu.'r C.P3 B,.e dx=A.e dx
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Hnrerpupys n ompenenss DOCTOSHHOe HaigeM:

—x =B — At

131... P6e=A (l—e )=A)1—-e Bl)=A(1—e 2Ps3 Bn)

Ty 132, . A M, . Ilxs, C.Pz.B. B

yT: 132... A= mp.t Y- 3 . Bi. 9ro BHpa-
WeHAe ONpefeJAeT H IOJHYH pacOTy CONPOTHBJICHHS
aTMOCZ(%)epH.

JIi BEPTHKAJBHOI'0 JBHMKEHHS HMeEJH:

Ly . (C—T
111... P6c=i—(——) ITas, . B,% IIpu oTBecHOM

g . T

ABHKEHHH CHapANa pPal6oTa CONPOTHBIEHHA aTMOC(epH
O6yJerT MeHblIe BO CTOJBKO pas (132 » 111):

C P3
133... ((ﬁ) ‘B Honoxum 1yT: C=100; T=10;
1

B,=8000. Toraa, 110 133, HOAYIUM JUCJIO 883, T.-e. paboTa
IIP4 TOPH30HTAJbHOM JIBHXKEHHH YYTh He B THCAYY pa3
6oabime, geM Ta e padoTa CONPOTHBJIEHHS ATMOCYOPH
IIDH OTBECHOM IIoJieTe CHapaAja. Takad OrPOMHOCTE paGoTH
00‘ICHAETCA TeM, YTO CHApPSJ € BO3pacrailleil CKOPOCTHIO
HOJKEH IIpOJIeTaTh 0YeHb IJIOTHHE CJIoH aTMocdepH. HUTak,
IyTh, ONMH3KHI K [OPH3OHTAJHHUMY, OYeHb He BHIOJEH:
Pa6oTa CONPOTUBJIEHHS MOTJIOTHT OTPOMHYI0 YacCTh HBOMI
CUJIH paKeTH, M IIocJeJHAA He IpHoGpeTeT JoCTaTOYHOH
cKopocTH. Mu BEAeau, 9To pa6oTa OTBECHOI'O COIIPOTHB-
JIeHHA BO3JyXa COCTaBJdeT, IIPHMEPHO, YeTHPEXTHCAIHYIO
49aCTh KHHeTHYeCKoll sHepruu cHapajga (npu Mp,=10 ToHH).
3HAYHT, TOPH30HTAJbHOE COIIPOTHBIEHHE TOIVIOTAT OKOJO
natoit noau (22,2%). Ilo Tabamue 11, IpH HAKJOHE B JIOJ-
rpagyca (0,56), moTepAs HECKOJBKO MeHBINle, AMEHHO OKOJIO
159 (14,6). 3ech TOJBKO !/, IPHXOMUTCA HA COIPOTHB-
JeHHe Bo3qyxa, T.-e. 5%. Tak MaJo moToMy, YTo yckope-
Hhe mo Tabuauue B 100 pa3 MeHbllle, 9eM MH IPHHSAJM.
TyT B noTepsa OT BIHAHHA TAKECTH.
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Hs 132 BugHo, uto (P6c) MHOTro 3aBHCHT OT (C) M 4TO
rOpU30HTAJNbHHE IoJeTH BHTOAHH npH MajoM (C). Tak
MOeM BHYHCIHTH 151 pasHHX (C) pa6oTy CONPOTHBIEHHA
aTMOC(epH TIpH I'ODH30HTAJbHOM JBHMxeHEH cHapsana Ilo-
JA0:xEM 1m0 npexHeMy : Imy=2, IIp=>50; Torma (cM. 132):

134... P6c=264800 . C. PaGora pakeTh Oyner
(A3 41 u 38):

Mot
135... Pp,=0,5 . Mp, . Cko? %Le(l"'id—pl)}

Pa6oTa pakeTH [JA ONOJEHHS 3EMHOH THAKECTH
(11 kuio), npa Mp,=10, COCTaBHT OKO0JO 64 . 10% 39TO
6oJsiee CONMPOTHBIEHAA aTMocdepH B (240 : C) pas.
CocraBuM Tabanny (12):

2

Tabauya 12.

Cuaa B3puBa: (C)= 1 2 5 10 20 30 50 100
Tlotepa B %=. . 0,42 0,83 2,1 42 83 125 20,8 41,7

Haxe pE yckopennd (5), T.-e. B IOJOBHHY 36MHOM
TAKecTH (10), moTepa okoJo 2%.

Cnyck Ha 3emal0, NoceuleHHe NAAHOT M BO3BPALUGHHO
Aomoi. 1lososxmM, 910 pakera IOAHANACH HA TaKYo-TO
BHCOTY, TIOTepPAB BCK CKODPOCTH IIpDH OTBECHOM IIOJETe.
Ilox BIHAHHEM TATOTEHHS, OHa OyJeT IafaTh OCPATHO,
IIpHOGpeTeT SHAYATENHHYI0 CKOPOCTD H PACIIHGETCH 0 3eMJTI0,
HEeCMOTpPS Ha TopMo3sulee JelicTBHe arMocepH. [lame
OIHO TOpMO3flmee JleHCTBHe IOCJIeAHEH MOMKeT PaspyLIATh
CHADAN HWIH YOUTH HaXOoAAIMHiicA B HeM opranusM. Ho ecan
MH BOOODa3HM, YTO y paKeTH, IocJe MOXHATHA, 0CTAJCA
3alrac B3PHBYATOI0 BEMECTBA W OHA YNOTPeGHJIA ero C TeM,
4YTOOH 3aMe[JIATH CKOPOCTh CBOero IIafleHHA COBEPIIEHHO
B TOM e IIOpAJKe, XaK OHA ATy CROPOCTb yBeJIHYHBAaJa,
TIOXHHUMASCh C 3eMJIH,—TO0 CIYCK COBEPIIHTCA O6JaroIo-
JydYHO W y CaMO¥ IOBEPXHOCTH IJAHETH CHAPAML OCTRHO-
BHTCH, T.-. CIOKOHHO CHYCTHTCA Ha 3eMJ.

Ecan gna nogHATAS KOJIMIeCTBO B3DHBYATHX BellleCTB
JoJuxHO npeBHIIATh B (K1) pa3 Bec pakeTH Co BCeM cofep-
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KAMHM, TO U JJd 6JaromoJyJHOro COyCKa HYsKeH 3alac,
paBHHI Macce paKeTH, yMHoxeHHOH Ha (Ki). asa omHoro
TIO/IHATHSA MACCH PAKeTH CO B3PHBYATHM BELIECTBOM 6YHeT:

136... Mp+Mp . Ki=Mp (1+K:). [laa crokoitHoro
ClIyCcKa Tpe6yerTcs elle 3allaC B3PHBYATHX BemiecTs B (Ki)
pa3 6oubLUHI 3TOH MACCH (136), T.-e.: 1861.. . { Mp(14-Ki) } K
BmecTe ¢ paxeToif M NepBHM 3anacoM (136) 3T0 COCTABHT
1362... Mp (1-+KE1) Ki4+Mp (1+4K,) =Mp (1+4Ki)®. Macca
OJHOTO 3amaca OyIer:

137... Mp(1-+K:)*—Mp=Mp {(14+K:)? —1}.

Ecau, sanpumep, Mp=1, Ki=9, To 3anac 6yxner 99,
T.-6. BeC ero B 99 pas 6oJble BECA PpAaKeTH C COJEPHKHU-
MHM (KpoMe B3pHBYATHX BeulecTB). Takoii 06HIBHHI 3auac
enBa JH ocyulecTBMM. Eme TpynHee gmejo, Korma MH I10-
JeaaeM IOJHATHCSA ¢ 3eMJIH, CIIyCTHTHCA Ha KaKYI0 JHG0
YYKIYIO IJaHETY (HaXOAAILYIOCA, IIOJIOKHM, Ha OpGHTe
3eMaH), IOJHATHCA C Hee M BO3BPATHTHCA HOMOIL

Ilpyroe neJso, eciu NOAHATHe CHapAja He BEJHKO
u noromy (K,) ectp Mayaa npo6p. Torma 3amac, IpHGIH-
3uTespHo, Oymer: Mp.2.Ki (eM. 137). 3HAYHUT, TOTAa 3amac
TOJBKO YIBaHBaeTCH.

Ho momHATHe Ha HE3HAYHUTEJNPHYI BHCOTY He HMeeT
KOCMHAYECKOI'0 3HAYeHHd.

TlogaaTHe ¢ 3eMJH H CIYCK Ha 9YXKAYI ILIaHeTy,
Ha op6HTe 3eMJH (TaKoi HeT: BTO MOIIyIeHue), TpebyeT
3alraca:

138... Mp . [(14K1) (14K,)—1]. 3necs (K,) osna-
YyaeT OTHOCHTeJbHOe KOJUYeOTBO B3PHBYATHX BEIECTB,
IOTpe6HOe IJd NOAHATHAA HJH CIyCKa Ha TYMAYI0 IIAHETY.

Ecai Ha 3T0il IiaHeTe MH He MOXKEM CIeJIaTh 3alaca
B3PHBYATHX BEIIECTB, 8, MEXKAY Te€M, XOTHM yJeTeTh C IlIa-
HEeTH M BO3BPATHTHCA Ha 3eMJI0, TO ¢ IIocJenHeil, aapaHee,
MH J{OJ’KHH B3ATh 3amac: 139... Mp [(1+4Ki?).(14K,)*—1].
Jomnyckad, 9To yysgas IiIaHeTa IO Macce M 00‘eMYy, Kak
deMJid, HalifleM 3amac paBHHM: 140... Mp[(14-Ki)*—1].
Honoxam tyr K,=9 m Mp=1. Toraa samac 6yager 9999,



— 65 —

T.-e. COBEpLIEHHO HeocyilecTBEM. IIpHGIH3ATENBHO, 37€Ch
MOMHO II07ipasyMeBaTh BeHepy. Eme MeHee ocyIecTBUMO
nyreumiecTsue Ha IOmuTep W [Jpyruie MaCcCHBHHE IIJIAHETH,
n6o nus wEx (K,) rpomapgso. Hamporus, myTeliecTBue
Ha acTepOMJH, 0COGEHHO Ha MaJleHbKHe, IOCTHHKHMEE, TaK
kKak (K,) MoXxHO cymTaTh HyJeBHM. Torja IyTh Ha J6o#
A3 HAX (ONATH TIpeJIoJaras WX Ha OpOHMTe 3eMIH) H BO3-
BpallleHHe Ha 3eMJi0 TpebyeT 3amaca o ¢opmyse 137.

ITocemasi pa3HHe IVIAHETH, He HMed BO3MOXKHOCTH
Ha HAX JleJaTh 3allaCH M BO3BPALafAcCh Ha 3eMJ, MH,
BOOGIIIE, JOJMKHH J[leJaTh TaKO} samac:

141... Mp [(14K:1)? (1+K,)? (1+4Ks)? (1+8)*—1].
(H) ecTh YHCJO NJIaHeT, CIHTasg H 3eMJw. IIpH paBeHCTBe
X ¢ 3eMueif, morygnM samac: 142.. [(1+4-K:i)*®—1] . Mp.
O4eBHIHO, TaKOe IIOCJIeHOBATEJbHOE IIOCElleHHEe INIAHeT
eme HeBO3MOXkHee. IIpaBma, MH MO¥eM IOCTYNHTH Leje-
coo6pasnee. (CmycTuThcs, Hampumep, Ha Mape (pa6oty
H3MeHeHHs pacCTogHEA 0T CoJIHL[a II0Ka He CYHTaeM),
BO3BPATUTHCS Ha 3eMJ0 H CHeJaTh Ha Hed HOBHI 3amac,
YTOOH II0CETHTH, HanpuMep, Mepkypuil. Ho KaK.6H HE 6HIa
MaJa JocelmaeMas IJIaHeTa, OTHOCHTEJBHHI 3alac B3PHB-
YaTHX BelIeCTB He MokeT OHTH MeHee 99. I sTo moyTH
HeofoauMo. Hak &e OHTH?

Eme B mioe 1924 rofia B MOeil CTaThbe, OTIPABJIEH-
Hoit B ,Texamry m JKmsHbP M Hems3JaHHOH TaM, HO BO3-
BPallleHHOH H IITEMIIeJeBaHHOM, 4 YKa3aJ Ha BHXOZ.
B 1926 ropy TO e IIOATBEPAUJ B CBOEH KHHIC HHIKEHED
Tomon. IIpuBokY TYT BHIOep:KKY H3 YIOMAHYTOH Moei
PYKOIIHCH.

. »]IyTHEKH, DOCTHTHYB 3HAYHTEJBHHOI'0 YJaJeHHA

OT 3eMJH, JYMAJH, YTO OHH HOCATCA B a0COJIOTHOH IIy-
crote. OJHAKO, B ATOM OHH OINHGJIHCH: CVIE[H ATMOC(epH
H TYT elne okas3aadchk. [losToMy HX SKHIIAK, UCUHTHBAI
He60JIbI0e CONPOTHBIEHAe CpelH, ONMHCHBAJ COHPAJDb
¢ 09eHb MAJHM IIaroM, KOTOpadg NPHOJHMKAJIa ero Helpe-
PHBHO, XOTA W O4YeHb MeJUIeHHO, K 3emiye. OHH c/ielanu
TaK0e MHOEeCTBO 060POTOB BOKDYI® Hee, UTO JlasKe MOTePATH

5
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UM cyeT. Bce e BosBpamieHHe Ha S3eMI0 OHJO0 HeH3-
6exHo. .. CHavama CKOPOCTH JBHMKEHHA PaKeTH DOCJa
H LIeHTPOGeMXHAaA CHJa IIOYTH YPaBHOBEIIMBAJA TATOTEHHE
3eMaH, HeCMOTPA Ha yBeJWyeHHe 3TOr0 TATOTeHMS.

IToToM cropocTh CHapsAAa CTaJNa YMEHBIIATHCSA, BCIE]-
CTBHE YIUIOTHEHHSA aTMOCPepH M YCHIHBLIETOCHA OT 3TOTO
CONPOTHBJECHHSA BO3[yXa. Torma IYTHHKH CTAaJH IIJaHH-
POBaTh, MOJHAB HOC paKeTH KBepXY C IIOMOLOHIO PyJid,
KOTOPHI pa6orat, kax asporviaHHH#. OHA MOIJH Temepb
He TOJBKO yMEpHTh IIajJieHHe, HO Jaie IIPEeBPATHTH ero
B IIOJHATHE, II0K2 elle He GhJIa IoTepsHa cKopocThb. Ho aTo
6LJI0 M3JIMIIHMM H MOIVIO KOHYHTHCA YTPATO CKOPOCTH
Ha BHCOTe M THG6eJBI0 PpaKeTH, IIpeBpaTHBIUeHcA B Gec-
KPHJIHA a3pomiadH. OHA CHHXKAJUCH, HO He Tak OHCTPO,
9TO6H C CHJO0W YIapHTHCA B INIAHETY U He TaK MeJJIeHHO,
YTOOH OCTATBCA Ha BHCOTE 6e3 CKopoCTH. IIyTHAKH TOJBKO
MOJIHIH CYJIb6Y, 4TOO6H IajeHHe NPHILIOCH He Ha cymy,
a B Mope. B caMoM Hese, cmyck OHJI Iopasfo oOIacHee,
4eM Ha a’poIlIaHe, TAK KaK y CHapA[a He 6HJO KDHJbEB
H Tpe6oBaJjach 60JblIas CKODOCTh, YTOOH YPaBHOBECHTH
TSMKECTh COIPOTHBJIEHHEM BO3AYyXa (IPH YYTh HAKJIOHHOM
IOBHMEHHH) H COYCTHThCH He KDPYTO, 2 IIOYTH I'OPH30H-
TaJbHO. Bofla TyT 6HIa Bcero HajewmHee. Cyap6a yCiH-
ImaJja HX MOJbOY H OHH IT0JI0r0, 3aieBas BCe 60Jiee H Gojee
MODCKHME BOJHH H Tepss OT B3TOr0 CKOPOCTh, BIETeNH
B OKeaH. [[BHMeHHe Bce Ke He COBCOM HCCAKJO H OHH
NPOIIHJIM TOPAJ0YHOe pACCTOSHHE, IIpexIe 4YeM OCTa-
HOBHTBCA"...

IlonTBepnuM, 4TO Bce BTO MaTeMaTHIeCKH BEPHO
H BIIOJIHE OCYIIECTBHMO.

CuiemoBaTesbHO, ¢ HEGOJBIIUM 3aIIaCOM B3PHBYA10TO
MaTepHaJa MH MOMKeM CHeJlaThCd CIIYTHAKAaMH 3eMJIH,
TIOCEeJUTHCS B 3gHupe, BHe AaTMoc(epH, YCTDaHBATh II0
HEMHOI'Yy TaM KOCMHYecKoe Xo03aHCTBO, CIIyCKaThcd 06e3
3aTpaTH MaTepHAaJa Ha 3eMJI0, OlIATh HOJHUMATHCA C IIIa-
HEeTH C HOBHIMH 3aIlaCaMH Opyui, 9acTell KHJIAINA H BCOI'0
HEeO6XO0JUMOI0 JIJIA COJNHJHOIO IIO0JO:KEHHA B 3pHpe B Ka-
YecTBe MaJIeHbKOH H OJM3KOH JIYHHL



Fopu3oHTarbHO® ABHMEHMe CHapAAa B PaBHONMAOTHOM
aTmocdepe, Npu HAKAOHe ero AAUHHOH OCH.

Mu mostaradu (83 M paHee), UTO pakera JIOJIHHA
JBHTAThCA B BO3AYXe, KaK 10 peabcaM, T. €. 9T0 COOpO-
THBJIeHHe aTMoCQepH IoMenlaeT el 3HAYHTEJBHO YKJIO-
HATBHCSI OT IIYTH, 0GYCJIOBJEHHOI'0 B3PHBAWIAMU CHIAMH
H cujaMu Tsaxectd. Cefidac MH 3TO IIOJTBeDAHM.

TlomoskuM, YTO PpakeTa MOBHIaeTCs TI'OPHBOHTAJIBHO
¢ cekynmHon ckopocthio (CK), IpHYeM JJIWNHHAS OCH ee
OTKJIOHEeHa Ha HeKOTOpHi yrox (¥r) K ropmsostry. Torna
OTBecHOe IaBiieHHe Ha Hee ([loT) 6ynxeT, COryacHO H3BECT-
HBIM 3aKOHAM COIIPOTHBJIGHHS KHIAKOH CpeJH:

Ilns
143... IL0T=-y—3-.lloc.I{n sin(¥r).Ck?

3zeck (lloc) ecTh rOPH3OHTANBHAS IIPOEKIHS PAKETH,
a (Kn) nmompaBogHHil koeHIHeHT K Heil, cpaBHHBAWIHI
ee C Hempoa0JroBaTOd IIOCKOCTBHIO.

Ecom pakera JBUMETCA TOPH30HTAJIBHO, TO, 3HAYHT,
OHAa He IajlaeT H JaBleHHe Ha Hee cHH3Y ([[oT) paBHO
Becy (Mp) parerw. Torja u3 143 Haiizem:

Mp.¥s
ITas.IToe. K. Cr? *

Monoxum, vanp.: Mp=1; ¥3=10; Iln1B=0,0013;
Cr =100; Iloc =20; Km = 1.

Temepsr BHumcanM: sin (Y1r)=0,0385 u Yr=2,2°
IIpu (Mp) B 10 pas GoJblueii 1 (¥YT) 6yjier mouTH B 10 pa3
GoJtbliie 222,7°). Ilpu (Ck) B 10 pa3 Goablieif, HAKJIOH
yMeHBILAETCA B 100 pas, T.e. JeJaeTesS He3aMETHO MAJHM.

ITonuTaeMcss onpemeJnuTh paGoTy CONPOTHBIEHHS
aTMOC()epH TPH YCKODEHHOM M F'OPH30HTAJBHOM JBHKEHHH
pakeTH. CgepHYHOCTb 3eMJIH YMeHpIIaeT BTy pa6ory.
T'opusont nasiaennd (JIr) oT CONPOTHBIEHUS BO3/yXa Oy/IeT:

Mp?.¥3
1las.IToc. K. Ck?

5*

144 .. sin(¥r)=

145... JIr=[loT.sin(¥r)=Mp.sin(¥r)=
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CJIGJIOB&TGJIBHO, 3JIEMEHT paGOTH COCTaBHT:
146... aP6=JIr . d]Ix,

rae ([{1) ecTh JaUHA IPOHIEHHOr0 MYTH.
Moxxro cymrarh (IlnB) mocrosHHO# M TONBKO (CK)
e peMeHHOH.

147.. Cr= V2C .

(C) ecTp cekyHpHoe ycKopeHue pakern. Temeph u3 147,
146 11 145 TOJAYYHM:

Mp2.¥s.d/lx
~ 2llas.Tloc.Kn C.Ju~
HHTerpapys m omnpefesss TOCTOAHHOE, HaMj(eM:

148... dP6

149... P6=A.L ('HJI) T
“e = ey . T
Ia,) Y

Mp?. Vs
oIIns IToc.Ku.C °

Ecau cyurath paboTy cHauaja IIYTH, C HYJIeBOil
CKOPOCTH, TO Takasl pa6oTa, TeopeTHueCKH, Gesnpe/esbHa.
OHa CTAHOBHTCA HeOOJBIIOH, KOra pakeTa IpOILIa IO
penbcaM dacTh mytH (ILm,), IpHOOpETs Yyke HEKOTOPYIO
CKODOCTH. B paBHOIIJIOTHOI cpelie paboTa, X0TA H MeJJIeHHO,
HO BO3pacTaer OesllpefelbHO. IlodoxuyM, B150:Mp=1;
V3=10; [Toc=20; Kn=1; C=10. Torma A=182 u

(1)
151... P6=19,2, Lel7].
A,

IIyerp, mocie 10 kM0 IYTH CHAPAX TPOJETHT
Bcero 1000 xmio. Torma P6=19,2. Le 100 = 88,3.

Ecan xe cHapsj npoiijeT IpeiBapUTENbHO 1 KUJIO,
To P6=132,5.

SHAYMT, Ha YIepikaHWe OT TafeHHA DafoTa H[eT,
CPaBHHTEJbHO, COBEPIIEHHO HHYTOMHAH.

150... A=
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MoxHO BHpa3HTh 3Ty paGoTy B 3aBHCHMOCTH OT
npro6perenHoll cHapagoM (CK). HmeeM u3 147 m 149:

Cx? Cx?
= T = A.L .o
I 5C X P6 e CK,’) 152
Tak, ecau pakeTa HagajJa €O CKOPOCTH 100 MeTpOB
B CeKYHJYy, a KOHYHJAa CKOpPOCTbI0 B 10.000 MeTpOB, TO
P6=19,2 Le (100% =1786,6.
9T0 y#e KOCMHYeCKasd CKODOCTB, MOYTH OCBOGOXMa-
OINAdgCsA OT TATOTeHHS 3eMJIH, a pa60Ta BCeTAKH He3HAYH-
TeJbHa. ECaH moJeT HavajJcd ¢ 10 MeTpOB CKODOCTH, TO
P6=19,2 Le (1000%) = 265.
Pasnuua B pa6oTe OT 8TOr0 OKa3HBAETCA HC BEJHKA.
CootBercrBennnit nyth (1) BHumcanM mo 147. IMeHHO:
47 Ce 5,108
147... ,ZIJI—Zc—, M., HJH

5 THCAY KHI0MeTpoB. (Hamo mMOMHHATH, YTO B 3THX BHYHC-
JIeHHAX MH He NDHHAMAaeM B pacdeT TpeHHe H CONPOTHB-
JegHe OT MHePHHA — OJHHM CJOBOM — JIO60BOE COIIPO-
THBJIeHHe). Ho npu TakoM AJMHHOM IIyTH, XOTS BHayaJe
4 TODHM30HTAJBHOM, paKeTa CTDAIOHO YNaJadeTCcA OT 3eM-
HOM I10BePXHOCTH M IIONQJaeT CHAaYaJa B paspesxeHHHI
BO3JyX, a IIOTOM B IyCTOTYy. B MaJjo paspexeHHOM BO3-
Ayxe pa6oTa 6yleT rpoMajHa, BCJeICTBHE CHIBHOIO0 HaK-
JIOHa CHApAMa, a B 60oJee paspereHHOM JasKe PaBHOBeCHE
HEBOBMOXKHO, TeM 60Jiee HEBO3MOXKHO OHO B mycTore. PaoTa
PaBHOBeCHA CT2HOBHUTCH HeAGNOW BeJUIMHOM.

MoxHO NpPHAEPEABATHCA ITOCTOSHHOTO CJIOA BO3AYXa
JI0 CKOPOCTH B 8 KHJO, II0CJH€ 4Yero IleHTpoOexHasd CHJIA
COBCeM YHHMUYTOXaeT TakecTh. HaKJIOH YyHHUYTOMAETCA
H pa6oTa TIO/UIeP:KaHHA TAMKECTH HCYe3aeT. Booluie,
pa6oTa, IpH KPYrOBOM [BUMKEHHH, OT BJIHUAHHS IEHTPO-
6eXHOI CHMJH, MeHblIe BHYHMcJeHHOU. Ho Tyr sapagercs
Apyroe saTpyiHedne. IIpE nBHMeHHH B IIJIOTHOH cpefe
pa6oTa JI060BOr0 CONMPOTHBIEHHS aTMOCHEpH, X0Td H IIpH
oCTpoil opMe CHaps[a, CTAHOBUTCA HEBHTONHO BeJHKA.
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KpoMe ToOro, mocie MpHOGpETeHHS CEKYHIOHOM CKOPUCTH
B 8 KWJO, ellle BeAb HYMHO BHIODATBCA 110 KacaTeJbHOH
WU BOCXOAAIIeH KPHBOH M8 aTMOCPEpH, 4TO OIATH OTHH-
MeT MHoro pa6orn. Hamm pacderH ceifsac mokasaJn
TOJBKO, YTO pa6oTa IOAJePHKaHUA Beca 09eHb MaJa, HO MH
He JIOKa3HBaeM,YTO0 IIyTh B PABHOILIOTHOM BO3LyXe CaMHit
BHIOJHHH.

Ecan HaKaoHAa AAMHHOH OCH CHapAAAa HOT, TO CHAPAK
6yner mojaBaThCA II0 HAaNpaBieHHIO TAmecTH. [lameHne,
HJIM, BepHee, CeKYHAHadA CKOPOCTH IalleHHd OyleT:

Mp.V¥s
IIaB.Iloc.Kn.Ck °

Onares mpejmosaraeTca II0JeT PaKkeTH POPH30HTAJNb-
HEM. Ilox (¥YT) TyT HYy®HO IIOfpasyMeBaTh MAJHH YroJ
YKJIOHEHHS CHapANa OT ero I'OPH30HTAJbHOTO JBHIKEHHS
BCJEJICTBUE TAKECTH H COIPOTHBJIEHHS Bo3ayXa. ITouo-
#HM, HanpuMep, Mp=1; ¥3=10; [la8=0,00037 (ra BH-
core 10 kmiao0); Iloe=20; Km=1; Cr=2260; B=10000.
Torma IIx=0,6, T. e. 60 caHTHMeTpPaM B CEKYHIY.

Eeam cHapajx aBmKeTCA 110 KacaTeJbHOI K 3eMie,
TO, C OJHOH CTOPOHH, OH YAAJHeTCA OT 3eMJIH C H3BECTHOMH
CKOPOCTBI, C JPyroi—najfaeT WIM OPHOIHMKAETCH K II0-
BEPXHOCTH 3€MJIH, B 3aBHCHMOCTH OT CBOEH TIOCTYIATEeNbHO
CKOPOCTH M IIOTHOCTH cpefH. I[laneHne BHpaskaercs gop-
MyJoit 165. HMcrmogns u3 Hee (I1nB) m (Ck) (cM. 97 u 147)
MOy IHM:

165... IIp=sin(¥Yr).Ck =

I Mp.Va.eB:Bt
166 1A= {Tup, . Tloc . Kn /20 V13, B

CKOPOCTB e IOOHATHA ITPH ABHMKEHUH II0 KacaTeJh-
l

HOH BHIYMCJIHMM Tak: 167... ,D;JI='E‘ . Bp%.

(Bp) Tyt osnavaer Bpems. Hmeem eme B=]In? : [I3.
c B C?. Bpt
JIeflOBATeNbHO, B = """ T
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Orcona nudepeHnupys, HaiigeM:
dB (C? 1 /64 —
—_—— — $___ il 1
108, T5 =T B I VC.B

Temeps MH HMeEM BO3MOKHOCTH HATh CJAEAYIOUIYIO
Ta6a. 13.

A

Tabruya 13.

Bpeua nioyera paxerh B ce-
RyBIAX .. . . . . . 10 20 50| 100 200 | 400 { 1000

CeEyHzIHas CEOPOCTb B MeT-

pax C=10 .. . . .| 100 | 200 | 500 [ 1000 | 2000 |4000 10000

III:)LIEH& OyTE B KHIO.

Pefic . . ... .. 05] 2 |125} 50 200 | 800 | 5000

Bue=B=]la3 : s npu6an-
sureasgo. Merpnr. . , | 0,02} 0,32} 12,3 197 | 3150 [50400!1,970.000

dB  Cropocrs nozaarusa
dBp B cexymay . . .|0.00810,064)0,554| 4,43 | 355 | 283 | 4430

IxoreocTs BOsayxa (IIxs). — | — 10,0013 [0,000878 RB;g ifoo

CropocTh nateEHs oOT TA-
HECTH H CONPOTHBIEHIE
Bos1yxa. Merpn . . .| 3,85[1,92 [ 0,77| 0,385| 0,280 | 53 | 4.10 too

1£5: 0 1 1 S 1 1 1 1 1,48 550 | 10 109

ITosreT, NTpAGIA3ATEIBHO, COBEPIIAETCA IO KACATENhb-
Hoit K 3emae. OT 5TOr0 MPOHCXOMAT yAaJeHHe OT MaPOBOil
nosepxgocTd (4 crp). CHavaga 3TO y/aJjeHHe IIOYTH He-
3aMeTHo. Tak 1o HCTedeHHH 10 CEeKYHJ, KQIJa yKe Ipoii-
JeHO IIOJKHJIOMEeTpPa, OHO COCTaBJAET TOJBKO 2 CAHTHMETPA.
Cropocth (5 CTp.) yAaJeHHA TI0 HCTeYeHHH 10 CeKYHI
cocTaBiasger 8 MM. Ho yske depesd 50 CeKyHH, KOrja IIpo#-
JIeHo GoJiee 12 KHJIOMETPOB M CHapAM IOAHAJCH Ha 12 MeT-
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POB, CKOPOCTH GoJiee 11oaMeTpa (55 caHT.). OHa yie B 3TOM
CJydae HeMHOI'0 He JOCTHIaeT CKODOCTH maneHud (7¢Tp.).
IIpumMepHO, BCKOpe IocJae 50 CeKYHN, IIOCJHeIHAS CKOPOCTh
CTAHOBHTCS He3aMeTHOHl B CpaBHeHHH C YJaJleHHeM OT
IDapoBOH II0BepXHOCTH. TaK 1o HCTeyeHHH 200 CexyHI,
KOTHa CHapaAj NMOJHAJCA ye Ha BHCOTY 3 KHIO H IIpH-
o6pes CeKyHJHYIO CKODOCTH B 2 KHJIO, IpOJieTeB II0 Kaca-
TeJbHOU 200 KHJI0, CKOPOCTh IIOMHATHSA IpeBHINAET CKO-
POCTh I1afleHHs (OHa OTPaHAYeHa OT COIPOTHBIEHHSA BO3-
Hayxa) B 127 pas. Ho naiee oHa MoBHU1aeTCs, CPaBHUBaETCH
€O CKOpPOCTBIO NMOJHATHSA M, HaKOHell, 6e3MepHO €€ IPEBH-
maeT, MOTUMY 4TO arMocdepa paspemaeTcd H B IIyCTOTe
Hy#&Ha GeCKOHeYHasd CKOPOCTD, YTOOH IOJNYYHTH JaBJIEHHE,
AJH CONPOTHBJIEHWEe CpelH, paBHOoe Becy pakeTH. TaMm
yae TeJo 6yIeT MajaTh TOJNBKO OT JeHCTBHA CHJIH THA-
secTH. Kopode, Torna MH MO:eM COBeDIIEHHO HI'HOPHDO-
BaTh CONIPOTHBJEHHE BO3[4yXa, KOTOPOr0 B IIyCTOTEe HeT.

Yro ke BHXonuT? IIpHMepHO, ¢ MHHYTY pakera
YKJIOHAETCA B HH3 OT I'ODU30OHTAJIH; IIOCJie BTOr'0 TIoJeT
CTAHOBHTCA IIapaJUIeJbHBIM 3eMie; 3aTeM HadJHHaeTcs
VAaJeHHe 0T 3eMHOH T0BepXHOCTH H II0JeT Bce 6oJlee
U 6oJee NMPHOIMIKAETCA K KAcaTeJbHOH IIPAMOI; TAKECTD
Kak OH He BJIMseT Ha CHAapAM, OH JBHMeTCA GYATO IIO
peascaM. Ho mo HucTeueHMH, TpEMepHO,4 (265 C.) MHHYT,
BO3NYX HACTOJBKO paspemaeTcd, 4UTO DpeJbCH Kak OH
YCTpaHAKTCHd M CHApAX JETHT yKe II0J, BIHAHHEM CHIH
3eMHOU THAMKECTH, KOTOPas BXONLHT B CBOM IIPaBa; HO TOTNA
y#e Kopabib IOJHAJNCA Ha BHCOTY 10 KHJO, IIpOJeTel
351 KHJIOM. B IIpHOGpes CeKYHLHYI0 CKOPOCTh 6oJiee 2 KHJIO.

SHAYAT HEeKoTopad, 60Jiee TJIOTHASH, 9ACTh aTMOCHepH
o6meryaerT IMyTh CHApAJA, TAK KaK HA HTOM IIPOTAKEHHH
JaeT eMy DeJbCH, YTO yYMEeHbIIAeT paGoTy, eCHH He CYH-
TaTh JO60BOI0 CONPOTHBJIEHHS almapara. MH JOmyCTHIM
yexopenne (C) pakeTH, PaBHHM 3eMHOMY (10 M.). ¥YBexm-
d9enHe HaBjeHdsa (C) Ha CHapsi YKJIOHeHHe OT KacaTeJbHOMi
CeNIaeT enle MeHee 3HAYATENbHHM, T.-8. YKDEIHUT ,,peJIbCH “.
MokHO TOUHO OLpefeJHTh KPHBYIO II0JIeTa, HO M TaK yike
IaHo MHoro ¢opMyJd. Heyzo6cTBo Takoro KacaTelbHOTO
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K 3eMJle N0JeTa B TOM, YTO II0JieT HaJ0 HAYHHATH C BH-
COTH: C 6allleHb MIH KPYTHX I'0p, TaK Kak NepBHe CEKYHAH
COCTOAT B IIOHHKEHHH PaKeTH. IIpm C=10, Kak BHAHO
U3 TaOJBLH, CPeJHAA CKOPOCTh IAaJleHHd OT THEKEeCTH
H COIPOTHBIIeHHA BO3JyXa He MOMKET [IPeBHIIATH YeTHpeX
MeTpOB, €CJH HadJaJi0 II0JleTa CYHTATh OT CKOPOCTH
B 100 MeTpoB. Taxum 06pasoM, B 40 — 50 CEKYHJ II0JeTa
CHapAJ OIYCTHTCA IOPa3f0 MeHbIle, YeM Ha 200 MeTpOB
Bepree—MeTpoB Ha 100. Ilocae aroro moger y:xe O6yjner
napaJJielled TIOBEPXHOCTH 3eMJH, & elle jajlee HaYyHETCH
ydaaenue oT Hee. rak, pa yMepeHHoM HelicTBun (C=10)
B3pHBUATHX BeNeCTB IIOJET NOJMeH HaJaThCA ¢ GAllHd
BHCOTOI0 B 100 MeTpOB HJH C TAaKOH JKe IOpH, HO IpH
KpyToM y6puBe B 45°% IIpm Goapuiem (C) m TpeGyemasa
BHCOTA O6y/leT MeHbIIe H YKJIOH II0JOXKe. OTO O06DATHO
nponopouoHauabHo. Ecim cHaYaJa IBAraThCA II0 TOPH3OHT.
MIIOCKOCTH W Tak NPHOGPECTH CKOPOCTH HECKOJHKO GOJIb-
1y 500 MeTpoB B CeKYHAY, TO COBCEM He NOTpe6yeTcA
BO3BHIIIEHHS, Tak KaK IafleBHe He OyJeT IIPeBHIIATH
yiaJeHue, IPOUCXOAAIee OT AaPOBHTHOCTH 3eMJIH.

Moa‘em B aTmocciepe no BocxoAsuwed AuHuM. Kaca-
TelbHHH T0JIeT BHTOMeH TeM, 9T0 II03BOJIAET YIOTPe6IAThH
0YeHb MaJaylo cTeness BapHBabmeil (C) cunn. B rexHm-
4eCKOM OTHOUIEHHH, 0COGeHHO IpH MEepPBHX ONHTAaX, HTO
0YeHb BajKHOe IpenMymecTBo. HoO B OTHOLIEHHH HKOHOMAHR
BHEPIHM, HAyIled Ha COIPOTHBIEHHe BO3AYXa, Jydlne
H0JIeT, HAKJIOHHH U K TOPA30HTY. X0TH, YeM GoJIbllie HAKJIOH,
TeM IIOHEeBOJIe NPHUXOAHTCH YIOTPeOHTH GOJBIIYH B3PH-
BawInylo caay (C), Tak kKak 3TOT IoJeT MOA06eH IMOXHATHIO
Ha Tropy.

Mu yxe paso6pajm ero paHee (83) B OTHOIIECHHH
CONPOTHBJIEHHA BO3AyXa. Teneph MH MoxkeM IIpHGABHTS,
4TO OHJH IIPaBH, NpeJloJaras HAYTOXKHOE YKIOHEHHE
OT NajeHnd, 6Jarojapsd CONPOTHBJIEHHI0 aTMOC(EpH.

Mu BEpmeaH, 4To KPYTOH IOX‘eM HEBHIOMIEH, 0COGEHHO
orBecHHM. TyT MH IpeirnojaraeM MaJOHAKJIOHHHI II0JeT
B atMocgepe. OH mMeeT MHOrO BHTroj. Bo-IepBHX, IoTeps
BHEPIrHH OT TAKeCTH MeHblle. IlojieT ke B BO3AyXe TIpH-
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PaBHHBaeTCd K BOCXOMKIGHHK) Ha TIOpY, OT 4ero IoTeps
BHePrHH eIle yMeHbIUaeTcA. Ha 6oJblIoi ke BHCOTE, e
BO3yX He MOMKeT CJYRHTH OMOPOii, JeHCTBHE B3PHBYATHX
BeIIeCTB MOXKeT OHTh HODMAJBHO palHycCy, 6Jarogaps
9eMy, KAk MH J0Ka3aJH, IIOTeDH SHEPIHH COBCeM HeT.
Bo-BTOpHX, MOXHO YNOTPEGHTL MAJYI0 CHAY B3PHBAHUA
(C). B-TpeThbHX, MOXHO BOCIOJH30BATHCA T'ODPAMH, YTOOH
COOGIIHTE HOCTATOYHYI0 IOATOTOBUTENBHYIO CKOPOCTH CHA-
PALY, KaK MH BHJeJH, 09€Hb II0JIe3HYI0, H60 TOra MOMHO
H30exaTh IajJeHHd, B O0COGEHHOCTH, €CJHd HAKJIOH IIYTH
JI0CTaTOIHO BEIHK.

B 4eTBepTHX, HeKoTOpag CTeNeHb HAKJIOHA MYTH
CHJIBHO yYMeHbIIaeT PAacXol 3HePrHH Ha 0J0JeHHe J060BOro
COIIPOTHBJIEHHA aTMOCPepH. (CPaBHHTENBHO C KACATeNIbHHM
WJIH TOPH30HTAJbHHM IosxeToM). HaKkonell, npr MaJoii caie
B3pHBaHHA, PaKeTy M BCe ee 4aCTH He HaNo JeJaThb 0CO-
06eHHO MAaCCHBHHMH. Tarme M JJA COXPAHEHHS YeJOBEK2
He HYMHO NpeN0XPaHHTeJbHHX CpPEeICTB.

IIpu HAKJIOHHOM BOCXONAIIEM JBHKEHHH DaKeTH,
ynajlenne (B) oT ImapoBoii II0OBEDXHOCTH 3eMJH 3aBH-
CHT OT ABYX IIDHYHH: OT YIJa HAKJIOHA H 0T CHepHIHOCTH
IKIAHeTH:

TlepBoe paBHO: 169... B =sln(YH) . i,
a Bropoe: 170... B,=[u*: I,

2
Orcoma: 171... B.+B2=sin(yu).ﬂn+g]lﬂ7=

J
= 1],.11{ sin(Yn) +I[—}
3
ITajenHe BHPA3HTCA H3BECTHHMHU HaM (OpPMYJIaMH
165 uau 166. Ho mox yraom (¥YT) B HUX Hamo IOApasy-
MeBaTh APYroil yroJ, BHPaXa0IIHH YKJIOHeHHe, HCKJIIO-
YHTEJHHO 3aBHCAILEE OT COIPOTHBIEHAS aTMOCHEPH H mOC-
TYNaTeJbHONH CKOpOCTH ToJieTa. OH, BOoGIIle, Ype3BHYAHHO
MaJI.
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IIpn BoCXOZMAIEM JBHMEHHH, XOTA H II0 MAJOMY
yKJ0HY (YH), cuna B3pHBaHUA (C) He MOkeT GHTH, KaK
yroaHo, MaJa. e MMUHMMaJbHAd BeJIHIUHA OIIPEIeJIseTCs
YPpaBHEHHEM:

172... C=sin(¥8) . ¥s.

WM mpu sToM parera 6yneT CTOATH Ha rope (BO3AYX).
YcKopeHHs eme He 6yleT, a O6yIeT CHJIbHOC NaJeHHe.
Hy:xr0 ¥ BHrogHo, yTo6H (C) 3HAYHTEIBHO HPEBHIIAIO
8Ty BeamuuHy. IlaeM TyT HamMeHbIuee (C), B 3aBHCHMOCTH
OT yIula HakJIoHAa (YH) M CHJIH TsmecTm (Y3).(Tabm 14).

Tabaruya 14.
(Yu) B rpat....... 1| 2|34 ]5 ] 6f{7]8| 9|10
(€) B werp. .....[ 0,175/ 0,349| 0,523{ 0,698] 0,872 1,05| 1,22| 1,39( 1,56] 1,74
(C), ysexmuerHoe B
10 pas....... 1,75 | 3,49 | 5,23 { 6,98 | 8,72 | 10,5} 12,2] 13,9 15,68{ 17,4

Orcioza BHRHO, YTO M yBeJH4eHHOe B 10 pas3, OHO,
JaKe IpH JNeCATH rpajgycax HAKJIOHA, TOJbKO B 1,7 pasa
6oaplie CHJIH 3eMHOH TaxecTH (10 M.). Ho m mpu aroM
HAaKJIOHe H MeHpIleM, OYeBHJHO, MOXKHO OTPAHHYATHCS
HecpaBHeHHO GoJjiee cjaa6oil B3pHBaomeil cainoit (C), npu-
MepHO, 10 0,1 CHJIH TdAxecTH. JTO ¥Ke HMeeT TI'POMaJHHE
TeXHHYeCKHe BHIOAH, TaK Kak IO3BOJHT HAYATh IOJETH
Haxe IIDH COBPEMEHHOM COCTOSHHH TeXHHKH.

JaeM TYT B TabiHOE CEeKYHIHYIO SHEPTHIO ABHIATENI
Ha 1 TOHY pakeTH, IpH pasHHX (C) H Pa3iHuHHX CKO-
pocrtax (Tabd. 15). OHeprEd BHpaKeHa B THCAYAX MeTpH-
YeCKHX cHJ (100 k. . M.). (IIpu6ausmresnpHo). CropocTH
pakeTH (CKpD) B KMAOM. B DasHHe MOMEHTH IBHKeHHA.
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Tabruya 15.

Ckpl 01} 02103|05]| 1 2 5 8 11

1 01(02]03{05] 1 2 5 8 11

2 02 04| 06| 1 2 4 110 |16 22

3 03f06| 09| 15[ 3 6 |15 | 24 33

5 05| 1 15({25)] 5 10 |25 |40 55

10 1 2 3 5 |10 ;20 |50 |80 110

20 2 4 6 {10 J20 |40 100 |160 220

B3DHBaOIaA CHJA.

30 3 6 9 [15 |30 | 60 150 {240 330

50 5 |10 (15 |25 [50 100 |250 |400 550

Ycxoperne (C) pakeTH B MeTpax HIH

100 (|10 | 20 {30 |50 |100 {200 {500 |800 | 1100

Buxonut, 4YTO BSHEpPrud ONHOTOHHOH paKeTH, NPH
HaHMeHbllleM YCKOPeHHH (M, KOHEYHO, MAJIOM yIJie HAKJIO0HA)
H3MeHseTcA OT 100 CHJ A0 11 THCAY METPHYECEHMX CHIL
Ecam pakera maer 100 KAJO Ha MOTOp, TO BHa4aJe SHep-
rasg 6yper 6JU3Ka K aSPOIVIAHHHM JABHrATENAM H TOJBKO
NpU KOCTHMKEHHH KpaliHell KOCMHYECKOHl CKODOCTH yBe-
JuauBaeTcad B 110 pas.

C mepBoro B3raAna 3TO yCTpalmaeT, HO He 3abyneM,
4T0 HMeeM HeJ0 C PeaKTHBHHMH (MJIM PAKeTHHMH) IBH-
ratensaMu. CyTh COCTOHT B TOM, YTOGH B3PDHBaTh B TpyGe
€XEeCeKYHIHO OmpefielleHHOe M HBH3MEHH0® KOJHYIEeCTBO
BSPHBYATHX BemecTB. Ceilyac MH IIOKaXeM Ha IIpHMepe
H TalJadne, YTO OHO CoBCeM He Bexuko. Hanpmmep, mus
OJHOTOHHOM paKeTH, IIPH JOCTHKEHHH €0 KOCMHIeCKOH
CKOPOCTH B 8 KHJIO, J0BOJHHO 4 TOHHH B3PDHBYATHX MaTe-
pBaJoB. BpeMa B3pHBaHHA JJ1d HOJY4eHHS B3TOM CKOPOCTH
6yneT 8000 CeKYHJ, €CJH CPeAHAsd BEJHYHHA B3PHBAIOLIOH
CHJIH paBHA 1 (0,1 CHJH TAMXeCTH). SGHAYHUT, B CeKYHAY
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IpHujeTcs, B cpejHeM, B3DHBATh IOJKHJIO (0K0JO (YHTA)
B3PHBYATOI'0 BenlecTBa. UTO e 3[1eCh HEJOCTHMRKHMOIO.
Ecam 6H B3pHBabImasg CHJa 6HJa fame B 10 pas 6oJplile
(mpr GOJBIIEM HAKJIOHE), H TO NPHLIIOCH OH B3PHBATH
B CexkyHAY 5 Kmio (7 ¢yHTOB). U 3TO BO3MOKHO.

Jenyouias Tabauua (16) ImoxkaxeT HaM, IPHOIH3H-
TeJIbHO, CpellHee KOJHYeCTBO B3PHBUATHX MAaTepHAaJOB,
yIoTpe6IsieMHX B CEeKYHAY, IPH Das3HOHl B3pHBalOIIeiH
cuxe (C). Macca pakeTH COCTaBJIAET TOHHY.

Tabauya 16.

3anac B3PHIBYATRIX BOIECTB, B TOHRAX 1 4 9 30

OxonyaTerbHaA CKOPOCTb, B MeTpax ..|| 3465 8045 11515 17170

Bpema BaprBaEms, B CeRyEAaX......| 3465 8045 11515 17170
Bp. B wacax............... ceeedf 0,96 2,28 3,2 4,8
Rosusecrso B3p. Bemy., B xnaorp. C=1.|| 0,29 0,5 0,78 1,75
Toxe, 80 C=5....cc0vvenun.n J 1,45 2,5 3,9 8,75
Toke, 80 C=10...0eeuvvne.e..f 2,9 5 7,8 17,5

Bropoit kocMHYeCKOH CKOPOCTH HOBOJBHO, YTOOH
ClleJaThCA CIIyTHHKOM 3eMJIM, KOHeYHO, BHe aTMoc(pepH.
Tperbeii — NOCTATOUHO JJsI ONOJEHHST 3eMHOH THAMKECTH
H OJyXIaHAA 10 3eMHOIf op6uTe. M TyT ceryHJHOe B3PH-
BaHHe MeHbIIe oJHOro kuio (2 ¢ynra). llociaensed cko-
POCTH JOBOJBHO LI BEYHOI'0 Y AAJeHUSA OT HauleH coHe IHOM
CHCTeMH M OJYHIaHAS B MIEYHOM IIyTH CO CKODOCTHIO,
He MeHbIleil CKOpDOCTH IIyIleyHoro spgpa. Jlaxe M TYT
CEeKYHIHHH pacxox MeHblle 2 Kujao (4 $yHTa). Bpems
B3PHBAaHHAA NPOAOJKAETCA OT OXHOrO N0 5 yacos. Bce aTo
npu cune (C) B3puHBaHHS B 10 pa3 MeHbIlei 3eMHOH
TsxecTH. IIpr Goabmell cuae (C), IpoNOPLHOHAJBHO yBe-
JHYABACTCA CEKYHAHHI pacxoJ B3PDHBYATHX Bel[eCTB
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H yMeHBIIaeTCs BpeMA B3DHBAHHA. YBeJHUYeHHE MACCH
PakKeTH TaK#e CONPOBOXAeTCA IIPONOPI[HOHAJBHEM BO3-
pocTaHHEeM CCKYHAHOI'0 DacxXofa, BpeMf e B3DHBAHHSA
TYT He H3MeHdeTcd. Kamerca CHayaJa CTPaHHHM, 9YTO
paora paKeTHOI'0 MOTOpa IPOIPECCHBHO (CO CKOPOCTBIO
CHAp:AJa) BO3PACTaeT, MEMAY TeM, KaK CeKYHJHOe KOJH-
4eCTBO H3PACXOM0BAHHOI'0 B3PHBYATOT0 MaTepHaJa He yBe-
JuypBaercA. Jlemo B TOM, 4YTO B3pHBYaTOE BEIIECTBO,
ellle He B30DBaHHOe, Y#e HMeeT SHepPrui0 TeM GoJbIIYIo,
4eM GOJblIe CKOPOCTh Hecylnerocs Kopabag. Iloatomy
OHO H BHJEJNAeT ee B 60JblIeM KOJMIeCTBE, YeM 3TO Cle-
IyeT 10 ero IOTeHIHAJbHOX XHMHYECKOH BHePIHH.

Jlna MOHATHA, IpY HAKJIOHHOM JBHXEHAH CHApANA,
MH HamgiE ¢opmyay 171.

CropocTh MNOAHATHS, NPeHeOperasd IOKa INAPOBHI-
HocThl0 deMam, 6ynmer: 172... Ck. Sin (YH). C napyroi
CTOPOHH, CKOPOCTh IafleHHS oIlIpefeadercss ¢opM. 165.
IlpupaBHABas IaJeHHe NOJHATHI, HaHIeM YpaBHeHHe,
U3 KOTOPOI'0 IIOJNYYHM:

Mp.¥s
ITas . Tloe . K. Ck?’

173... Sin (YH)=

Ilpx sToM yrJie HavajapHOe NIBHMKCHHAE 6yaeT TIOPH30H-
TaJbHHM. Keam, Hanpuyep, Mp=1; ¥3=10; Iloc=20;
Kn=1; Ck=100; 1o Sin (¥H)=0,0385, a yrox 2,,° Ilpu
CKOpOCTH B 200 M., yroa 6ynmer GJH30K K 0,5°

Hrak, BooJHe BO3MOMHO H36eKaTh ITajleHHS Jaxe
IIDH 0YeHh MAaJIOM YIVIe HAKJOHA, JHAIIb GHJIa O JoCTa-
TOYHAs HAYaJbHafA CKOpPoCTh. Ho OHA MOMeT GHTH I0Opasio
MeHbIle, eCdH YroJ HaRJoHa O6ymer Goabire. Tak, ecaH
yroa poiimer o 8° TO CKODOCTH B 50 MeTpPOB yuKe 6yier
IOBOJIBHO.

Boisoabl. 13 BCero HajIoseHHOI0 MOMEM CHellaTh Cle-
Iykolnee saknyenne. [loneT BHIOAHO HAYaTh B IOpax,
Ha BO3MOXKHO Ooapmieil BHCOTe. Ha ropax moJukHa OHTB
BHPOBHeHa Jlopora, ¢ HaKJIOHOM He 6oJee 10—20°. Ha aBTo-
MOGHJIb CTABHTCA DaKeTa, KOTOpad IIPEOOpeTaeT OT Hero
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CKOpOCTb OT 40 K0 100 MeTpoB. 3aTeM CHapsj, BOCXOAd-
LIAM IyTeM, JIETHT CaMOCTOSTEJILHO, pa3BHBad C3alH OaB-
JieHHe B3pHBaHWeM BellecTB. HakyioH cHapana, 1o Mepe
YBeJHYeHHs ero CKQPOCTH, YMEHBINAETCHA, M IIOJeT IpH-
6aHM:KaeTCad K ropH3oHTaJpHOMY. Ilo BHXOZe ke H3 aTMO-
cfepH M HEKOTOPOro YJAaJeHHS OT BC/AKHX ee CJeloB,
10JeT CTaHOBHTCSA IAPAJJeJbHHM 36MHOH IOBEPXHOCTH,
T.-e. KDYroBHM. Y CKOpeHHe (€) A0JKHO HMeTh HaHMEeHbIIY 10
BeJIHYHHY, IPHMEpHO, oT 1 mo 10 merpos. Pacxon Ha co-
TIPOTHBJIeHHEe BO3MyXa OKalKeTCA MHHAMAJbHHM. BIHARHe
TAMKECTH TaK#e IO4YTH YHHITOKAETCA (B OTHOLUEHHH IIO-
Tepu oHepruH). IlepBas ckopocTh nmpHOOpeTaeTCS aBTOMO-
6uJieM, a3POINIAHOM HJIH KaKHM yroJHO HPHGOPOM: CyXO-
MyTHHM, BOZHEHM HIH Bo3gymiHHM. Iloxer He B 04eHb
paspemeHHOH aTMOCepe MOXeET INPOMCXOMHTH 9YHeprHelio
TOIJIHBA, CIKHTaeMOro KHCJIODOLOM H3 avmoctepbl. ITo
C‘dKOHOMHT 3aIaCH TOINIHBA B 9 pas3 (MJEaJbHOE JHCJIO,
KOI/la 3amacaeTcd OAWH YHCTHH Bomopoh). Ecam pakera
B BO3NyXe elle He NpHOGpesia KOCMHYECKOH CKOpOCTH,
ocBoGoxkmaLIell ee OT TATOTeHAA 3eMJH, TO B OYeHb
PaspekeHHHX BOSAYIIHHX CJOAX KHCJIOPOJOM aTMOChepH
TIOJIB30BATBECA YK€ Heabad. 1103TOMY TYT MyCKaeTcs B XOI
3aUaCHHH KHAKHE KHCJIOPOX HJIHM HeIpo4Hoe (II0 BO3MOX-
HOCTH, 3HJIOTEHHOE) ero COoeqHHEHHE C JAPYrHMH Ta3aMH
(ranpuMep, ¢ asoToM). Torna HemomoJy4YeHHAS CKOPOCTD
IOBOOATCA N0 KOCMHYIECKOMH.

O6wni naaw KocMMYeCKMX AOCTHmeHMH. MH MoxeM
JIOCTHTHYTh 3aBO€BAHHA COJHOYHOH CHCTeMH 0YeHh HOCTYII-
Ho#t Takrmkoll. PemmM cravaya Jervaiimyno 3agauy:
YCTPOHTH 3QHpHOe IoceJeHHe IO GIH30CTH JeMJH, B Ka-
YyecTse ee COYTHAKA, Ha PACCTOAHHH 1—2 THCAY KHJIO-
MeTpOB OT IIOBepXHOCTH, BHe aTMocdepH. IIpn aToM oTHO-
CHATEeNbHHI 3amac B3PHBYATOTO0 MaTepHAJa BIIOJHe JOCTY-
IIeH, Tak KaK He NMpeBHIuaeT 4—10 (CPABHHTEJBHO C BECOM
pakerH). Ecam ke BOCIIONB30BATHCH IIPelBAPHTENBHOIO
CKODOCTBIO, II0JIyYeHHO! Ha caMOM 3eMHOM II0BEDPXHOCTH,
TO BTOT 3alaC OKAMKETCHA COBCEM He3HAYHTENbHHM (06 3TOM

BIIepeqH).
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IlocenHBIIHCh TYT YCTORYABO H 0GIIECTBEHHO, HOJIY-
YAB HAJEKRHYI0 H 6e30IaCHYI0 6a3y, OCBOHBIUHCH XODOIIO
C ‘KHBHBO B 3pHpe (B MAaTepHAJHLHOH IIycTOTe), MH YyiKe
6onee NerKMM IIyTeM 6yHeM H3MEHATH CBOI CKOPOCTS,
yaaaarbea or Semanm ¥ CoaHna, Boo6me, pasryJHBaTh,
rfle HaM IOHpaBHTCA. [leq0 B TOM, YTO B COCTOSHHH CIYT-
HEKa SeMau Had CoJHIA MH MOMKeM YIOTPeGJATh CaMHe
MaJHe CHJH JJ8 YBeJHYeHHS, YMEeHBIIeHHA H BCAKOIO
H3MEHeHHS CBOEH CKODPOCTH, a CTaJd0 OHTH H HAINero
KOCMHYECKOI'0 IOJOXKeRHd. JHEeprHH e KPYTOM BeJHKOe
H300HMIKe, B BAle HHKOTA He II0racapilero, HenpepHs-
HOr0 H JieBCTBeHHOro Jayvemcnyckanus Coxnna. Togxoi
OIIOPH HJIH OINOPHHM MATEPHAJOM MOryT CJAYXHUTh OTPH-
LaTeJbHHE 1, B OCOGEHHOCTH, IOJIOXHTeJbHHE (ATOMH
TeJud) 9JIEKTPOHH, 3aMMCTBOBAHAHE OT COJHEYHOT0 H3JIY-
YeHHA. IJTOH BHEPrMH CKOJBKO YIOMHO, H YJOBJIATH ee
He TPYJAHO B OIDOMHOM KOJHYECTBE, IPOTAHYTHMH JAJIEKO
OT DPAaKeTH, IPOBONHUKAMH HJIH HHHMH HEH3BEeCTHHMH
cpeAcTBaMH. MOKHO BOCIIOJB30BATHCA H JIABJCHHEM CBETA,
HAIIDaBHB €I'0 OTPaKaTeJAMH IO HaJo0HOCTH. B camMom
lieJie, KHJIOTpaMM BemecTBa, C IIOBEPXHOCTHIO B ONHH
KBaApDATHHH MeTp, B TeueHHe Ioja IMOJydaeT OT COJNHEI-
HOT0 CBeTa NpHDAINEHHe CKOPOCTH, GoJbmee 200 METPOB
B CeKYHNY. BcaecTBHe OTCYTCTBHA TAXKECTH (KaxyIeecd,
KOHeYHO, HJH OTHOCHTEJbHOe), 3[JeCh Kak pa3 MOKHO
YCTpauBaTh OrpOMHHE JIErKHE 3€pPKaJa, MAOLIEe BO3MOMK-
HOCTh NpPHOOpeTaTh ropasio GoJbIIHe UTPHGaBOYHHE CKO-
pocTH m, TaKMM o6pa3oM, Tepdd HX (HA CUeT HX XKe),
»0€CIIATHO* My TeweCTBOBATD II0 BCOH CONHEYHON CHCTeMe.

Tax MH MOxeM 106paThCA [0 aCTOPOHI0B, MAJCHBKHX
IJaHEeTOK, CIIyCK Ha KOTOPHE, IO MAaJOf Ha HAX TAMKECTH,
He TIpeJIcTaBJAeT TPYMAHOCTH. JJOCTHrHYB STHX KPOXOTHHX
He6eCHHX Tex (0T 400 X0 10 A MeHee KHJIOMETPOB B IHa-
MeTpe), MH HOOJYYHM OGHJHE OIIODHOTO H CTPOUTEJIHHOrO
MaTepHaJia AJId KOCMHYeCKHX IIyTemecTBHH M BeleHHS
s¢upHOro xoassiictBa, OTCIOfa i HAC OTKPOETCHA IIYTh
He TOJBKO KO BCEM IJaHeTaM Halled CHCTeMH, HO H IIYTh
B JPYILEM COJHIAM.



— 81 —

MH yxe roBOpHJH O TOM, YTO BO3MOXKEH CNYCK Ha
3emao Ge3 saTpaThi BeUECTBA W 3HEPrHH. YCTPOHCTBO
MepBOro X03AKCTBa, MO GJIH30CTH SeMJIH, HYKIAETCA B II0-
CTOSsHHON 3eMBOiI oMo H. Cpady Ha HOTH CAMOCTOATENbHO
OHO CTaTh He MQXeT. [[0aTOMy HeOGXOZHMH IIOCTOSHHHE
CHOIIeEHs C IJiaHeToll. OT Hee NPHIETCA IIOJYYaTh Ma-
IIHHH, MaTepPHAJH, PasHHE8 COOPYKEeHHd, MPOAYKTH ITHTA-
BHg, Jofed. Hemabexen m dYacTHH 06MeH DPaGOTHHKOB,
B BHJY HeOOGHYHOCTH CpejH.

Jlna Bo3BpamieHEd Ha 3eMJ0 HeT HAXOGHOCTH NPH-
6eraTh K KOHTD-B3DHBAHWI0 H, TAKHM 06pasoM, TPATHTb
3allaCH BellecTBa M BHeprHH. Ecam, mo OGIH30CTH aTMO-
cepH, crabuM 06paTHHM B3DHBaHHeM, elle 6ojee I0J0H-
JieM K Hell M, HaKOHeI, 3aJleHEM 3a ee Kpad, TO ceddac xe
6yZeM, OT CONPOTHBIEHHAA BO3AYXa, TEPATH CKOPOCTH H IO
cOHpag# cnyckatbed K Semae. Co6CTBEHHO, CKOPOCTh
CHaYaJa, OT MajeHHAs, 6yNeT YBeJHYHBATHCH, IIOTOM iKe,
IpH BCTYIJIEHEHN B 60Jiee INIOTHYIO YaCTh aTMOCHepH, OHa
HayHeT yMeHpmaThcd. Korha oHa chenaerca HeZOCTATOY-
HOM, 9TOOH ORHON IGHTPOGEKHON CHJIOU YPaBHOBEIIMBATH
CHJNY THMKECTH, TO, HARJIOHAB NPOAOJBEYI0 0Ch CHApANa,
HAYHHAOT IIAHAPOBATH. MOXKHO ellle YBeJHIATH CKOPOCTD,
YBeJIHYAB HAKJOH paKeTH BHH3 H MpHOaBIAA, depes Ta-
IeHHe, GHCTPoTy. OMHEM CJIOBOM, MH NOCTYIIaeM C PaKerol,
KaKk C a’pOIIaHOM, Y KOTOpPOro ocTaHoBlieH MoTop. Kak
TYT, TaK H TaM, HaJ0 IpHHODOBHTH MOMEHT IIOTeDH
6oJbnIell JACTH CKOPOCTH K MOMEHTY KaCAHHA CYNIH HJIH
BoAH. TepATs rpoMajHyl0 CKOPOCTH PAKETH Ha BHCOTAX
COBOpIIEHHO 6e30NacHO, B BHJY 4YpesBHYadHOH IOpasH-
TeNPHON paspexeHHOCTH TaM Bo3LyXa. MoxHO Hamke IIo-
TepATh MOYTH BCI CKOPOCTb, 06EPHYBIOHCH MHOTO pa3
KPYrOM 3eMJH: OCTaBHTh TOJBKO 200—300 MeTpOB B ce-
KYHZY (CMOTpS TIO TJIOTHOCTH OKpY:Kaiomell cpeiH), a 3a-
TeM TIIOCTyNaTh Kak ¢ caMoixeToM. Ho Bce ke, ecam y
PaxeTH HeT N06aBOYHHX IIJIAHOB, IPU3EMIeHHS COBEpPIIaeTCH
OpH Tr0pas3fo O6oJbplIed CKODOCTH, YeM Yy aspoIliaHa, H
TIOTOMY OHO pHCKOBaHHee. Ero xopomo xeaaTb He Ha CyIIe,

a Ha BoJe.
6
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W3 cxasaHHOT0 BUAUM, 4YT0 HeGeCHH I KOPaGib JOJNREH
HMeTh U HEKOTOpHe YepTH caMoJerTa.

KakoBbi e ycnoBHA »H3Hu B adupe? B pakere moaro
CYMmEeCTBOBATh HEBO3MOMKHO: 3allaCH KHCJIOPOJa IJNA JHXa-
BHS U NHOA ZOJKHH CKOPO BHUTH, NIPOAYKTH e IHXaHHS
¥ UHINeBapeHHd 3arpA3HAT Bo3AyX. HyKHH 0coGHE HKH-
JHua—O0e30IIaCHHe, CBETJbe, C JKeJaeMoll TeMIoepaTypoH,
€ B0O30GHOBIAKIIEMCA KHCJIODOJOM, C TIOCTOSBHHM IIDH-
TOKOM IIHINH, C yAOGCTBAMH J[JId KH3HH H PaGOTH.

OTH XHJIHII2 H BCe NDHHAJJIEHKHOCTH HJsf HHX
JOJEHKN IOCTABJATHCA PaKeTaMH C 3eMIH B CJOMEHHOM
(KOMIIAKTHOM) BHIE, pPaCKIaJHBATECA H  COGHpATHCH
B 3Hpe, N0 MPHOHTHH Ha MecTo, JKmaAIle JONKHO GHTH
HeNPOHHLaeMO JUIA Ia30B M YIapOB H IIPOHHNAEMO JJA
¢BerTa.

Ero MarepHaJH: HUKKeJHDPOBAHHAsf CTalb, IPOCTOE
u kBapueBoe cTekigo. OGHTeNb COCTOHT H3 MHOTHX OTHe-
JIeHEHY, H30JHDPOBABHHX APYr OT APYra H COOGOIAOIIEXCS
TOJBKO INIOTHO 3aKpHBAaMuUMHCA ABepAMH. Ecau xakoi-
au6o oTCeK 6yAeT MPOGHT HJIM OKaMKeTCA ITPOHHIAEMHM
IJI8 Ta30B, TO MOMHO celigac e CIOAacTHCh B ADYIOM,
a HCNOpYEHEHHU HCIpaBATh. MaJeiiliias yTeyka CKaxeTcH
YMeHbLIEHHeM NAaBICeHHA ¥ IOKAa3aHHeM YYBCTBHTEJBHOIO
MaHoMeTpa. Torfa ke MOXHO NPHHATH MepPH K YHHYTO-
KeBHI0 HpoHHIaeMoCcTH. TakuUM 06pa3oM, 6e30IIaCHOCTH
JKH3HH B NYCTOTe MOXKHO JNOBECTH A0 100%.

Oxo0J10 0/{HOM TpETH IOBEPXHOCTH XHJIHINA OTKPHTO
Iasg aydedt coxHedHoro csera. OHH DPOHHKAT BO BCe
OT/leleBHA, 6Narofiapd NPO3PavyHOCTH IEePEeropoIoK.

Best moBepxXHOCT *KHAHMILA IIOKPHTA OBOMHHM CJ0EM
TOHKHX IIOABHKHHX CTaBHell, kak Yepenumeil HJM Kpyu-
Holt demyell. Ecau HeocBellleHHAA COJHIEM 9acCTh 3XaHAH
IOKPHTa OJECTAIMEMH CTaBHAMH, a IPO3payHasd OTKPHTA
OJA COJIHEYHHX JIy4eHd, TO II0JydJaeTCs HAaRBHCIIAA TeMIe-
patypa, pocruraomasn 150° leascns. Ecum xe, Hao6opoT,
Henpo3payHasd IIOKPHTa BHIABHHYTHM YepDHHM CJIOeM,
a mpospayHas OJecTAlnedl, Kak cepe6po, IIOBEPXHOCTEIO,
TO TONyYaeTCd HHCLIAH TeMHepaTypa, JOCTHraoumasd
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BHAJH OT 3eMaH 250° xosofa. Ilo GAM30CTH #e IJIAHETH
TeMIIepaTypa He MOKeT OHA3AThCA 60Jee, 9eM Ha 100—150°
HHXe HYJd, Tak Kak.3eMJd corpepaeT. KoMOHBHApYSH, HAH
coveras, GIeCTAIYH JeMyi0 (MaHIHPB) ¢ IepHOH, B TOM
HJH JPYroM KOJHIeCTBEHHOM OTHOUIEHHH, IOJYYHM JO6YI0
CTemeHb TemJa: OIS B3POCJHX, KeTed, pacTeHHi, 6aHb,
nmpademiHHX, I Je3HHPOKOHH, NPOMHILIEHHHX INeJeil
H T. NOI.

Bor npuMepHOe yCTpPORCTBO TEIJIOBOI0 NIPHCIOCOGIe-
HHS, DAOIIEr0 PasHOOGPA3HY0 TeMIepaTypy, XoTd M He
KpaliHHe BO3MOXHHE IpefiesH Tela. Hempoapaunas 4acTh
HHANANIE CHADYXkHU depHad. Ha He60JBIIOM PAaCCTOAHHH
OT Hee HAaXOQATCA BTOpas O6iaecTAmas ¢ 06eHX CTOPOH
vemys. FEe 9acTH MOIyT BpallaTbCAd H CTAHOBHTHCA
HOPMaJIbHO K TIOBEDPXHOCTH, KaX MIVIH exa. Torga Iojy-
JaeTcq HH3IIAA TeMIeparypa. Korpa e 3ra OpoHA 3a-
KPDHBaeT YepHY0 TIOBepXHOCTH, TO IIONYy4YReTCS BHCIHIAA
cTeneHb Tella. Taxad e gemya MoxmeT OHTH H Ha IIPO3-
pagBoit wacTH xmiamma. Torga MOMKEO HOJYYHTH Golee
HHSKYH TeMIepaTypy. DB 3aBHCHMOCTH OT Ha3HAYCHHS
3apHpPHHX KaMep, HX YCTpPOHCTBO MOMKeT GHTbH OYeHb pas-
Hoo6pasHo. Tak, Hamp., OnecTAIad Jemysd MoxeT HaJBH-
raTeCda OfHA Ha JAPYTY0 B HECKOJBKO CJI0€B H OTKPHBATH,
6oJlee HJIH MeHee, YEPHYI II0BEDXHOCTh JKHJIHING, HaBad
HeJaeMyl CTelleHb TeIJIOTH.

IlepBoe BpeMsa GYAYT IpocTelmmue HoMa, IPHIOJHHE
KaKk JIad Jiofel, Tak H JIjaA pacTeHni. OHH 3aI0OJHEHH
KHUCJOPOXOM IUIOTHOCTH B ONHY NATYI aTMocdepH, He-
GOJBINEMH KOJEYECTBAMH YIJIEKHCJOI0 rasa, a3oTa W Ha-
poB BoaH. Tyr e HAXOZHTCH HEMHOI'O IIJIOKOPOAHOM
H BJaxHOHM MOYBH. OHa, OCBeUIGHHAA COJHIEM H 3aCedH-
Haf, MOXeT JaBaTh G6OraThHe NHTATEJHHHMH BeIIeCTBAMH
KODHeIJIOAHHEe H pyrae pacTeHHd. Jload 6yAyT NOPTHTH
BO3AYX H IIOeHATH IVIONH, a pacTeHHA OYyAyT OYHINATH
BO3AYX H IPOH3BOJHUTH IJIOAH. UesoBek 6yIeT BO3BPAIMATH
B IIOJHOM Mepe TO, YTO OH IIOXHTHJI OT DACTeHHH: B BHJe
YAOOpeHHH A IOYBH M BO3ZyXa. IIDE 3TOM HEBO3MOKHO

o6oliTuch (e3 paGOTH pasHOr0 pofia GaxTepHil. .
6
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CopeplieHHO TOT e O060POT MEKIY RHBOTHHMH
H DacTeHHAMH MH BHIUM Ha 3eMHOM wiape. OH Takike
H30JHPOBAH OT JPYrAX HeGECHHX TeJ, KAK H Hala pa-
KeTa-*KHIHILe.

YenoBeky pmaer mnHEmMa 3.000 GOJHIIMX KAaJOpHH
B cyTkd. CTOJBRO ke NaeT Temla IIOJRHJIOrD. YTVIA HIH
KHJIO MYKH, HIH 3 KHJIO KapTodeld, HIH 2 KHJIO MACA
KBaZpaTHHH MeTp IOBEPXHOCTH, OCBElIeHHOH HOPMaJb-
HHME aydaMp CoJmHIa, B ITyCTOTe, Ha PACCTOSHHH SeMJIH
(or cBeTHNa), mONyYaeT B CYTKM 43.000 KaJOpHH, 4TO
COOTBETCTBYeT 10 KHJO MYKH, WA 43 Kumio kaprodeis
(takxe 6aHaHa), HAX 30 KHJIO MACA.

3HadAT, TEOPETHYECKH, ORHO B 1 KB. M., OCBEIIEHHOE
HODMaJHbHHMH K HeMy JayuaMH CoJHlia, HaeT J€JOBEKY
B 14 pas 6oJbile SHEPrHH, YeM HYKHO NJd XH3HH B CY-
poBoM KJiEMare. HekoTOpHe paCTeHHWA HCIOIB3YIT IO
10%0 conHeyHol 3Hepruu (TakoB kakTyc Bep6amka), Apy-
ree 10 5% (6aHaH & KopHemuaoxHHe). TakmM o6pasom,
IJ4 CYLeCTBOBAHAA YeJI0BEKa, T.-€. [JId 0y IeHHA He00X0-
OEMHX eMYy KHCJ0poja M THINA, KOCTaTO4YHO 1 KB. METpa
COJIHEeYHHX JIydeill, OPH YCJOBHE YTHJIHA3ALHH BSHEPrHH
Conrua B ¥/, mam B 7%, BHXoauT, 9T0 AJI4 HACYMIHHX
IIOTPEGHOCTEH ONHOTO CHIBHOI0 YeJI0BEKa JOBOJBHO K HNHINA
C OKHOM B OJHH KB. M. H HOAX0AAIAMH pacrennamu. Ho
PacTeHHA ele MOXHO KYJbTHBEDPOBATH 0TGOPOM H HCKYC-
CTBEHHHM OIIONOTBOpeHHeM. B03MOMHO, YTO OHH CO Bpe-
MeHeM GYNYT JaBaTh, NPH HAEAJbHHX 3(HPHEHX YCJIOBHAX,
He b H He 10°,a 50% m Goxee. Ho H coBpeMeHHHe
pacTeHAd, IIPH HEKOTOPOM BHGOpPe, MOTYT ye YI0BJIETBO-
PHTH HAC.

PacrernaM B HamuX SKHNAOIAX MOMeT OHTH OYeHb
xopomo. Tak, TeMmeparypa caMasf MNJA HAX OJaroupHAT-
Haf, KOJHYECTBO YINIEKHCJIOTO rasa MoXeT GHTEH J0BeleHO
6e3 Bpela IJd JeJoBeka 0 1%, T.-e. ero 6ylxer B 30 pas
6oJpIne, YeM Ha SeMie, BIamHOCTh—Jd06as, yAo6peHHe—
IOJIHOE M TIOZXOXAINee, CBET KeJaeMoro HAIPAXKEHHA H
cocraBa Jyyell (K YeMy MOTyT IOCIHYRHTb CTeKJa DPas-
HHX IBeTOB H CBOMCTB), NOJHOe YHHYTOKEHHE BCAKHAX
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BpejHTeNeH, COPHHX TPaB U JIOCTOPOHHAX KYJIBTYD NyTeM
LIpeABAapPHTENHHOr0 OYHINEHHSA NOYBH IIOBHIIEHHEM TeM-
IepaTypH.

OnBEaKo, HAJIeKO0 He COBIHAJAKT MeXAY Co60i IIo-
TPeOHOCTH Ppa3HHX pacTeHdd U geyoBera. Jnd Kammoro
CymecTBa HY#Ha 0¢C06as HamGOJee MOAXOAALIAH NI Hero
cpefia. Tak 3To H 6yHeT coBpeMeHeM B SHpe: I OTHAX
pacTeHH# TaKkoe-TO TIOMEIIEHAe, ¢ TAKOI0-TO II0YBOK, ATMOC-
¢$epoio, BJIArol0 CBETOM H TEMIEPATYpolo, — I APYTHEX
HHOE, I715 9eJI0BeKa elne 60Jee oTandaomeecs. U g pasHHX
pac, BO3pacToB, TeMIEPaMEHTOB JKHJHINA He OJHOOGPasHH.

Ha mepBoe BpeMS MOMHO JOBOJIBCTBOBATHCH COXH-
TeJBCTBOM (CEMOHO3) pacTeHHH ¢ JeJIQBEKOM.

Tamectrs He 6yAYT OIIYIIATH HH PACTeHHS, HH JIOJH.
U nnd Tex ® A4 JPYrEX 9T0 MOXeT OHTh OYeHb BH-
rogHo. PacTeHEAM He HYXHH OYAYT TOJCTHe CTBOJH H
BeTKH, KOTOpDHE HepeAKo JIOMAlTCA OT OGHAHA IJOLOB
H COCTABIANT 6ecrojiesBHE 6aJIacT JepeBbeB, KyCTapHH-
KOB M Jake TpaB. TaAXeCTs Xe MeIaeT M MOXHATHI
COKOB. MaJleHpKas TAMKECTh BCe-TAKH MOXKET GHTD II0JIE3HA
PACTeHHAM: JUIA YJepXKaHHA II0YBH H BOAH B OLHOM
MecTe M, BooGIue, AJA nopafka. Ho ee Jierko NOJYYHTH
ClIa6HM BpaleHHeM MXHUJIHOA HIH opaHXepeil. Kak mia
PacTeHHH, TaK M IJd JoJed OHa IOYTH He 6yJeT 3aMeTHa:
CTBOJH He GYAYT THYTHCA H JIOAH OYAYT IOOpEMHEMY
CBOGONHO COBEPINATH NOJETH BO BCeX HANPABJIEHAAX,
IBHI'adCh II0 HMHOPIUHM KyJAa HaJ0. BeJHyHEa HCKYCCTBEH-
HOM TAXECTH Oy[HeT 3aBHCeTh OT YTVI0BOM CKOPOCTH H
panmyca spamesds. IIpEMepHo, oHa MOXeT GHTb B 1000
pa3 MeHee 3eMHOM, XOTH HHYTO He MellaeT HAM CHeJATh
ee H B 1000 pa3 Goaee seMHoli. Ha BpameHwe opaHmKepern
HJA JI0Ma He HYKHO HHKAKOro pacxofa CcHI. IIpeamern
BpalIaTeA caMH Co00i, II0 HHEDPUHH, eCIH Pa3 IpHBe-
JieHH B JBH#keHHe. IlociemHee BeYHO, Kak BpallleHHe
TITAHEeTH.

JHlenaeMad TeMnepaTypa JacT 4eJOBEKY BOBMOKHOCTD
06X0onHThCA Ge3 Ofexs/IH K 06yBd. OGHJIHe TelJa OrpaHH-
YHT B NOTPeGHOCTH ITHIIH.
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JlesnadekuAas YHAYTOMHT BCE 3apasHHe G0JIe3HH
U BCOX BpeJHTeJNell W BparoB pacTeHHH H deixoBeka. OT-
CYTCTBHE THKECTH OCBOGO:KAaeT JOAeH OT IocTelei,
KpeceJl, CTOJIOB, dKUIakel M CHJ JJA ABHMkeHHS. B caMoM
Iesqe, MABOJBHO TOJNYKA, 4TOGH JBHTAaTHCA BeYHO IO
WHEDUHH.

PaGoTn BeAkoro poja TyT yHoGHee ITPOH3BOLHTE,
qeM Ha 3eMJe. Bo-TIepBHX, IOTOMY, YTO COOPYXKEHHA MOI'YT
6HTh HEOTDAHHYEHHO BEJHKH IpPH CaMoM CJIa6oM MaTe-
pHaJe— TAKECTh BCe PABHO HX He Pa3pyIUHT, TaKk Kak ee
TYT HeT. Bo-BTODHX, YeJIOBeK 3/eCh B COCTOSHHH palo-
TaTh NIPH BCAKOM IOJIOReHHH, 3aKPelHB TOJIbKO HOT'H HIIH
IpYryio 9acTh TeJa— HH OTBeCHHX, HH NOPH30HTAJIHHHX
JAHEH TYT HeT. Her HE Bepxa, HM HHA3A. YIACTh HAKYAA
Helb3d. Hukakme pase CaMHe MACCHBHHO® IpeIMeTH
3aJaBHTh DaGoTHHKAa He MOI'yT, TaK Kak OHH HHKYJa He
TaNaioT, naxe 6e3 BCAKOH ONOpH. Bece cOCTaBEHEe YacTH
TeJa, KaK OH OHH BeJHKH He OHUJIH, He JaBAT APYIHa Apyra.
IlepeMeinaioTcs BCe Belnd NMpH MaJedmeM YCHIHH, Heda-
BHCHMO OT HX MaCCH Y pasMepa, HY#Ha TOJBKO EXHHO-
BpPeMeHHaA 3aTpaTa, IPOIIOPHHMOHAJHHAS MAcCe IpeaMeTa
H KBaJpaTy ero CKODOCTH: 3aTeM yXe TeJa IBHIAIOTCA
Gea ocTaHOBkH. OCTaHOBKa € MOeT BO3BDATHTH IIOTpa-
9eHHY HA IepBOHadYaJbHOEe JBHXeHHe paboTy. Tak d4ro
TPAHCHOPT 6YKBaJbHO HAYEro He CTOHT.

Ho nHe Hano 3a6nBaTh, 4TO ABJEHHS HHEPONHH (HJIH
KOCHOCTH) OCT2I0TCH H TYT B TaKoH e CTEleHH, Kak
H Ha 3eMJe; yAADH TAaK e CHJIBHH, Kak Ha ILIaHeTe,
B cpelle TakecTd. KoBka ycmenrsa. IlomaB Mexny ABYyMA
PasNHIHO (HJIH HECOIVIACHO) JBHMYIIAMHCA TBEPAHMH
MaccaMH, MH MOXeM OHTb pas3HaBIeHH — IPH HX 3HAYH-
TeJBHOH BeJJHYAHEe HJIHA 60ab1Iol ckopocTH. Takixe ycnemno
IeficTBYOT BCAKOr0 PpOXA IPOCCH, PHYArd, APOGHIKH,
MOJIOTH M BCe pYT'He MalUWHH, eCJH JelicTBHe HX He oc-
HOBaHO HJH He 3aBHCHT 0T CHJIH THKECTH.

Her 6opr6H ¢ mOromoi, Co CIAKOTHIO, XOJO/OM, TyMa-
HOM, JIABHEM, CHPOCTBIO, BETPOM, yparaHaMu, ThMOI0, &apoM
H T. 0. HeT Gopp6H ¢ KHBOTHHME H DacTeHHAMH. [lxa
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PaGoTH BHe HCKYCCTBEHHOH CpelH, T. €. BHe KHJHINA
HeJb3A OHTh TOJHM (II0Ka 9YeJOBeK He IPHCIIOCOGHTCA
JUIA JKH3HH B INYCTOTe, YTO He MOXAeT COBEPLIHTHCA CKOPO
H 49T0 MOOJKHO paJBKaJbHO IIpeo6pa3oBaTh ero Telo).
B ajmpe, B mycToTe paGOTHHKM H TIyJdi0mMHe MOJKHH
00JeKaThCH B 0CO6HE NpeJl0XpaHHTEJBHHE 0Kk, BpoJie
BOMOJIABHHX ofexn (cradapnap). OBH, Kak M 3aKpHTHe
SRUJIAINA, HAIOT KHCIOPOA H IOrJomalT IPOAYKTH Yeso-
BeYeCKHX BHJeJeHHY. OTO yNpOMmeHHOe I0X06He TeCHHX
SKUJIAII, HeII0CPeICTBeHHO MPAMHEKANIINX Kk Teay. Pasanna
TOJBKO B TOM, YTO KHCJOpPOX TYT He PACTEeHHA HAIOT, & OH
3anacaeTcs 3apaHee H BHIeJAeTCH IIOHEMHOrY, KaK B yco-
BepPIICHCTBOBAHHHX BOJaJIa3EHX KocTioMax. Oco6He cTeKa
NPefOXpaHANT OT TyOHUTeJBHOr0 JeHCTBHA COJHEYHHX
aydedl. OTH OfexJH HENPOHHIAEMH ANA ras3oB, 06Ja1ai0T
JOCTATOYHOI THGKOCTHIO M KPEMOCThI0, YTOOH BHEPHKHBATH
[aBleHHe I'a30B H He CTECHATH ABH:KeHHA 4YdeHoB. Opra-
HAYeCKHe BHJEJCHHA IOIVIOMANTCH, BJIAKHOCTH BHYTPH
ofiexaH peryaupyercd. OKpacka OJexAH JOJHHA COOT-
BEeTCTBOBATH JeJaeMo#d TeMIlepaType. B opHON opexze
XO0JIOAHO, a B APyroil xapko. MokHO HCIIEILCA B OXHOM
o6rayeBMH H 3aMep3HYTh B Jpyrom. IloBepxHocTs cka-
$aBEApH MOXkeT GHTb GpOHeBad CHBHIKHAH, KaK KHJIHAILIE.
Torga TeMIIepaTypy MOMKHO MEHATH IO JKEJAHHIO.

BryTpH RunnL pa60oTH NPOH3BORATCS, Rak Ha 3eMile,
TONBKO TOpasfo yno6Hee, TAK KaK He CBA3HBAET TAKECThH
H ee HaNpaBleHHe, He CTeCHAET oOfeXxna, 06yBb, XOJOJ,
#ap B OOHYHAS 3eMHAs TPA3b OJEX/H.

Bee coopyaennd, ckadaHApDH, OPyAUs, OpaHEeped
MJIH EHAJALLS — BCe HOJNMKHO OHTH CHEJNAHO M HCIIHTaHO
sapaHee Ha 3eMie. Bes pa6oTa B adupe, HA HepBoe BpeMd,
OTpaHWYHBAETCA JHMIIb COOpKOl roToBHX dacTeli. IlepBHe
KOJOHHH JIOJKHH OCHOBHBARTHCSl Ha CUeT CBOell IJIaHeTH,
TeM GoJiee, YTO X MATEPHAJIOB 110 GAH30CTH 3eMIIH BepOSTHO
HPKAKHX HeT (MOXKHO TOJBKO B3aXBATHBAaTh COCTABHHE
9aCTH pa3pesxxeBHOH aTMoCepH, HO BTOr0 HEAOCTATOYHO).
Xopomo, eclim KOJOHHH HA IIeDBHX IIOpax He GYAYT XOTA
HYXRZaThCd B KHCJIOpoje H nHme. Ho HagaJo TeXHHKH
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BO3MOXHO H TYT. Elne MeHee KOJOHEH GYyAYT HYKAATHCA
B IIOMOINH, XOTJa NOCEJATCA B II0ACe aCTEPOHJIOB, MEXIY
Mapcom m IOnmrtepoM, roe He MOMeT GHTh HYMRAH B CH-
PoM MaTepHaJie. 3hech IIOCEJeHES IOJNydYaT He TOJBKO
MHOXeCTBO IJIAHETOK, JAIONIUX CKOJBKO YrOZHO BEINeCTBa
H He CTeCHAIOILHX CBOE THMECTHIO, TYT HE TOJBKO MH
HOOJY9HAM CONHJHOE IOJIOMKEeHHe, HO ¥ YiKacalollHe MpOCT-
PaHCTBa € COJIHEeYHOU BHEepruei, o6Iee KOJAYECTBO KOTO-
PO¥ B JBé THCAYH MHJJIHOHOB pa3 GOJblIe TOro, KOTOpOe
oy 9a€eT ceffyac Hama OiaHeTa. TeMIepaTypy e B Iosce
ACTEPOH/0B MOMXKHO HOBECTH NPOCTHM CIOCOGOM (OIHCAH-
HHM JIaBHO B MOHMX DYKONHCSX M IIaTeHTOBaHHHM Map-
Kyse) no 20° Hexscra m Goapme. CI0XHHMH CIOCOGAMH
H 3ePRAJAMH OHa MOKeT OHTH JaBeleHa OO TeMIepaTypH
Cosnma, a myTeM sieKTpHyecTBa elme BHIe. Ho HEYTO
He MellaeT HaM IlepeceqdThea H Giumxe k CogHIY, THe
ero CHJa B HECATKH M COTHH pa3 GOJbINe, 4eM Ha JeMle.
TemmepaTypa B HalIEX pykaXx. MaccH BellecTBa Haii-
JIyTCa ¥ MeXAY OpOHTAMH HHMKHHX ILIaHET.

Mu rosopuim, 4To 6opbGH € IIPHPOHOI YIOUTH HeT.
Ho GopoTsesa ¢ maBieHHeM ras0B, YGHACTBEHHHMHU JyYaMu
CouHna, ¢ HeCOBEPIIEHHOIO IPHPOXOI0 J€J0BEKa H PACTeHHI
Heo6xonmMo. BoeBaTh 3a KoM(opT, 3HaAHHE, YCOBEPIIEH-
CTBUBAHHA JIOAEH H T. X. HeM30exHO. Bopp6H MHOI0, XOTA
OHa H He TaK MeJOYHa, Kak Ha 3eMJe.

PagsnTne B admpe NPOMBILIAGHHOCTH (WHAYCTpPHUH) B Ca-
MOM WKPOKOM CMbiCA® 3TOro CA0Ba. [lepBbie 3eMHHE HKHBOT-
HHE 3aPOAMJIHCH B BoJe. OHa yCTpaEAeT THMKECTH, T. €.
paspymanllyo CHIY, KOTopad O0CO6eHHO OHJIa BpexHa
TePBHM HEXHHM OPraHM3MaM. YHHYTOXKEHHAS TSXKeCTb,
OPOTHEBOJCHCTBHEM KHAKOCTH, yie He MeInaeT HeOrpaHH-
96HHOMY DasBHTHI0 Pa3MepoB BOAHHX CYIIECTB (KaK pac-
TeHRH, Tak U JKHBOTHHX). TakmM 06pasoM, BOJHHE CYIIECTBA
HOJ’KHH OH JIOCTHTHYTH 3HAYHTEJBHOTO 06‘€Ma, & 3HAYHT
H TaKOro e 06‘eMHCTOro Moara. OHH GH IOSTOMY MOJKHH
CHEJATBCA MOCIIolaME IJIaHeTH. [IogeMy e 3TOr0 He BRIIIO,
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moyeMy OIEpeNHH CyXolyTHHe? I['ylaBHad TIPHYHHA
3aKJII0Ya€TCA B HEBO3MOKHOCTH IIOANEPIKHBATD B JKHIKOCTH
BHCOKY0 TEMIIePATyPY, He0OXOAUMYIO IJIs IIPOMHILIIEHHH X
leneii. BoaHHe JKHBOTHHe, yINeAilde H3 MOpA, 4YTOGH
NPEBPATHTHCA B HAB3eMHHX, IIOHEMHOTY JOCTHIJH I'OCIIOX-
CTBa HaJ 3eMHHM I[UapOM, XOTA CHayaaa H OHJH OYeHDH
cra6H. Ho KOHKypeHOWH Ha cyme He OHJO H IIOTOMY
OHH, 60pACH TOJBKO MEXIY C000#, MOINIH JOCTHTHYThH
BHcHIero passutdd. O Ha H3 NPHIHH HX IpeoliaafaHHsd
B TOM, 9TO OHH MOTJIH IIOJYYHTbH OCOHb H DOJHTH HHIYCT-
puo. Jlpyras IPHYHAHA OTCTAJOCTH BOXHHX—IIOIVIOIIEHHE
BOfoil cosHeYHOH 3Hepriu. OHH He MOIVIM e II0Jb30BaThCH
B Takoil e CTelleHH, Kak cyxomyTHhe. OHH He MMeJH
TBEPHOil ONODPH, Tak Kak JHO 60JBIIHHCTBA OKEAHOB GHJIO
HeJOCTYNHO TAy60KO M IOTPYy¥eHo B IIOJHEeHIunil Mpak.
TpeTbs OTCTAJIOCTH IPOUCXOIHT OT HEJOCTATKA KHCJIOPOMa
B BOJle M HEBO3MOJKHOCTH IIOIIEPKHBATL Hambolee Oua-
FONPHATHYI JUId KH3HEHHHX TIPOOECCOB TeMIepaTypy
B CaMOM KOpIyce CYU[eCTBa—H B CHJY MaJOCTH KHCJIO-
PoAa H B CHIY OXJAXJAIOIIEero BIHAHAS IJOTHOH H Tel-
JoeMKoji cpenH. CBOGOHOe NBH#ECHHS B HeH TaKKe 3aT-
PyIHseTCS MAaCCHBHOCTHIO BOAH. He OHu0 u MaTepuata
JUIS MHAYCTPUM, €CIH He CYMTaTh GeperoBHX H MEJIKO-
BOJHHX IIPOCTPAHCTB, OTPaHHYEHHHX ILIOWAJBI, IIOaY-
TeMHHX M IOKDHTHX IOJYMKHIKHMA HAHOCAMH.

Buxonm Ha Bo3LyX M Goph6a C THHECTHIO MOIVIA Ha-
YaThes Y BOJHHX Y¥e IIOCHEe DA3BUTHA MYCKYJaTyPH.
Bops6a sra 6HJa TpyIHa, HO Io6ena OHJa B KOHIE
KOHIEeB ofepiana. Takrie 6yner ofep:xaHa No6efa H IPH
1lepexofie CYIeCTB M3 Bo3ayxa B s¢up. [Las mepexona
Ha CYIIy HY/XKHH OHRJIA MYCKYJH, a IJd TIepexoja Hs3
BO3JyXa B TyCTOTY — PasBHTHE IIPOMHIUJIEHHOCTH, B 0CO-
GeHHOCTH MOTOpHOHl. Ha 3eMmie, B cpeme TAKECTH, OHA
MIOJ{BUT'A€TCA MEJJIEHHO, XOTS! BO3AYX IJd BTOro Jy1ile
BoAH. FEme ymo6Hee NI DPasBHTHA KYJAbTYPH 3PHPHOE
IIPOCTPAHCTBO, B 0COGEHHOCTH CBOGOIHOE OT P3Py UIHTEINb-
HOH M OrpaHHYHTEJHHOH CHJIBI TAMKECTH. TAaKOMY YCJIOBUI
60JIblIIe BCET'O YJOBJIETBOPAIT H30JIMPOBAHHLE OT TIJIAHET
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TOCeJeHHs HJIH KPOXOTHHe acTepoHiaH. TyT u ob6uime
MaTepHaJa, H He3aMeTHasd TAMeCTh, H NeBCTBEHHHI COJI-
HEeYHHH CBeT, H 6e3rpaHHYHOe H JOCTYNHOE IIPOCTPAHCTBO,
H COJIHeYHad BHEPrud, IPeBHINANUIAd 3eMHYI0 B 2 MH.I-
Jhapfia pa3, H CBOGOa NepeMellleHHS Ha BCe WeECTb CTO-
POH — J1a’ke 10 HHHX COJHEYHHX CHCTEM.

31ecs MOMHO HemocpencTBeHHOWw cmiol CosxHna
¢ IOMOIBI 3ePKAJ H CTEKOJ IOJYYHTh OCHEHHHE 09aru
J000H BeJHYHMHH, C TeMIepaTypon oOT 273° xoJoma
7o 6000° Temua. IIpeo6pazoBaHmeM COJNHEYHOH SHEPIHH
B MeXaHHYeCKYI0, a 3aTeM B BJIEKTPHYECKYI0 MOMHO IIOJY-
9ATH O 20 THCAY I'paly. ® GoJee.

CuipHee BCero OTHHMAeET TeIIO0 OT HATPeTHX TeJ BOX-
Had Cpejla, HO M BO3AYX MelllaeT CHILHOMY HAUDEBAHAK HAH
oxJaskeHn0 Tel. OH Takike OKHCJseT II0BEePXHOCTh 00pa-
6aTHBaeMHX IIpeJMeTOB, CiKUraeT HX HJIH NPeNITCTBYeT
HX COXPaHEeHHIO H CINIaBJEeHHI0 (CBAPHBAHAW) B OXHO IIeJI0€.
B mycroTe 5TOro MEHYCa JJA IPOMHIIEHHOCTH HeT.

TamecTs Takie CTPAIIHO MeLIAET CTPOHTEJNLCTBY,
Pa3BHTHI0 TeXHHKH, JEHCTBHI0 MAIIHH, I[epeMelieHAI0
¥ COLAJBHOMY OOHIEHHIO.

TloHATHO HOBTOMY, ITOYEMY B II0ACE MAaJEeHbKHX ILIa-
HeTOK (Ifie THAKECTH JIerK0 ONOJAMa CAMHM CJIA6HM JBH-
JeHHeM), B 3dHpe, B IapCTBe HeNPEPHBHOI0 CBeTa
H IIeCTHCTOPDOHHEr0 NPOCTOPa, HHAYCTPUA H BBOJIOIHASA
Pa3yMHHX CYIIEeCTB, He OrDaHHYEHHHX pa3MepaMH MO3ra,
JOJKHH IOCTHIHYTH HeCHHXaHHHX YCIIeXOB.

EnmacTBeHHO® 3aTpy/JHEHHEe — OTCYTCTBHe BO3AyXa
H NPOH3BOJHAMOr0 HM IaBJEHHA HA TeJ0, KOTOpPOe CTaJo
He0OXOMHMOCThI0 AJA KHBOTHHX. IloToM cymiecTBa IIpH-
CIIOCOGATCA U K BTOMY, HO CHaYaJa IPHAETCA HMeTh HeJo
¢ HCKyCCTBeHHOH aTMocdepoil niad pacTeHMl H Jonei.
Ilycrota ¥ neBCTBEHHHH COJNHeYHHI cBeT y6uBaiT. IIpo-
THBOSI{HEM ITOCJYAT: XOPOLIO HB0JHPOBAHHHE MHOrOKa-
MepHble EKHJIANIA, CKadaHAPDH H HCKYCCTBeHHHIH I0oA60p
cylecTB. Kucaopon e, Boja, MeTAJNIN H JApyrHe HeoO-
XO[MIMHe BeIeCTBa HAXOAATCS IIOYTH BO BCEX KaMHAX.
Hajo Toanpko HX H8BiIeub. lleau HHAYCTpHH B 3PHpe,
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B 06IUeM, TakHe e, KAk H Ha 3eMJe, TOJHLKO MHOIo 00-
IIApHee, HECMOTDA Ha TO, YTO UeJOBERY He HYWHHH 6YNyT
HH OJeMIOH, HE Me6eJb, HH MHOTOe JIpyroe.

3emHan NOAroTOBHTEAbHAA pakera. llaomwaaka pra pas-
Gera. MMoaoTHo. MoTop. ConporuBAeHMe BO3Ayxa. TpeHHe.
MH BAzieaH, YTO pakeTa elle Ha 3emie JoaHKHA IPHOOPECTH
HEKOTOPYI0 CKOPOCTB, 4TOOH Cpa3y JeTeTh T'OPH30HTAJIBHO
HJIH HaKJOHHO, BOCXOZAIMM myTeM. YeM G6oJapime OyaeT
NoJIy9eHHad OT paséera CKOPOCTh, TeM Jyyqie. sexaTeqbHo,
9TO0H CHApAJ He TPAaTHJ NPH 3TOM CBOeil 3aUaCHOH sHep-
I'HH B 00pa3e B3PHBYATHX BEOIECTB. A 3TO BO3MOMKHO TOJBKO
B TOM cJiyyae, €CJH Halula pakera OyaeT IIDHBeJeHA B ABH-
JeHHe IIOCTOPOHHEH CHJIOH: aBTOMOOHJIENM, II&pPOXOJOM,
JIOKOMATHBOM, a3pOIIJIAHOM, JHDHHkaljeM, Ia3oBoH HJIH
3JIEKTPOMAarHATHOM NyWIKofi M TMpod. H3BeCTHHE I'OTOBHE
crnoco6H He MOTYT 1aTh CKOPOCTH 60Jbliie 100 — 200 METPOB
B CeKyHIY, Tak KaK HH KoJieCa, HH BO3[yUIHHEe BHHTH
He MOTyT 6e3 paspHBa BpalaThca OHcTpee. CKOpOCTh HX
110 OKPYKHOCTH MOKHO JOBECTH 1[0 200 MeTpOB — He GoJiee.
3HaYHT 3Ty CKOPOCTH (720 KHJIO B 4Yac) He MOTYT HDEB-
30HTH OGHYHHEe OpyAHA NepeABHikeHHS. Jlad HavyaJga,
moxaayi, m aroro MHero. Ho MH 6ymeM cTpeMATBCA CO00-
IDHTH paKeTe BO3MOMKHO GOJBUIYIO IPEIBAPHTENBHYI0 CKO-
pocTh, YTOOH OHa cOeperyia CBOH 3amac B3PHBYATOI0
MaTepHaJa IJd JAajJbHeHIluero IIoJleTa, KOIZa OHa YiKe
OCTaBHT CBOH TBepiHH InyTh. OTCOXA BHAHO, 4TO HIJ4
IPHOOPETeHHs CHAPAJOM CKOPOCTH, Goablieii 200 MeTpOB,
HYM®HH 0Co0He IIpHCIocoOaeHHs. ['a30BHe H BplIeKpoMar-
HUTHHE IIYNIKH, Ha lIepBO€ BpeMd, MH JIOJMKHH OTBEPIrHYTh,
KaK COODYMKeHHd dYepe3yyp [OpPOrHe, MEOI'OMHJUIMOHHHE,
BCJEJCTBHe MX GOJBILION IJMHH. B KOPOTKHX #e OTHOCH-
TeJbHad THHKECTh (TONYek) Bce yOper m mamoMaeT. CaMmuii
TIPOCTOH M JNeMeBHi B BTOM cJIydae IIpHeM — PaKeTHHI,
PeakTHBHHH. MH XOTHM CKa3aTh, YTO HalIa KOCMHYECKAd
pakeTa MOJXHA OGHTH BIOXKKEHA HJM IIOCTaBJIeHa HA JIPY-
I'yio 3eMHYI0, KOTOpas, He OTPHBAACH OT II0YBH, X COOGLIHT
eif semaeMHU pasber. [[a 3eMHOIf pakeTH HYXEH IIJIOCKHIT
IPAMOJNIMHEHHHH HAKJOHHO BOCXOMSALIAN IIYTh.
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Bos3fymHHe BHHTH HEBO3MOMHH U He HY#HH. HX
TAra 3aMeHAeTCd 3aJHUM JaBJIeHHeM B3DHBAOIIAXCA B TpYyGe
ra3oB. Kodeca, 1y o6lerdieHnsa TpeHAd, He TOJAHH. 3eMHAA
pakeTa ABHUTAaeTCA KAaK CAHH.

Tpenne TBepAHX TeJ IIpeJCTaBJIAET NOBOJLHO 3HAYH-
TeJBbHOE COIIPOTHBJIEHHE, ae eCIH 06JerdaeTcsa CMasKoi.
HamprnMep, KospHOMEHT TpeHHA NJd Keje3a II0 CYXOMY
YyryHy HJIH OpoH3e (X 06paTHO) COCTaBJafeT OKoJo 0,2.
9T0 3HAYHT, YTO CHAPAJL BECOM B OJHY TOHHY IPHBOMHTCSH
B JIBHXKeHHe Ha TODH30HTAJBHOH IIJIOCKOCTH CHJO, He
MeHBbIIel 0,2 TOHHH, HiH 200 kuiaorpaMy. TakoBa BeJHIHHA,
TpeHUd JJd JaBJeHHl, He NpEeBRIIAIIIHX 8—10 KHJIO
Ha KB. CAaHTHMeTp TpyIueiica moBepXHOCTH. IIpu Goapiem
Halope, KO3QHLHEEHT TPeHHsS B0O3pacTaeT IIOYTH IIPOIOP-
IHOHAJBHO. IlpencTaBEM cefe KeJde3HYI HIH MeIHYIO
IJIACTHHY, BHCOTOI0 He Gojee 10 MeTpoB. OHa posmaer
TPEHME, COOTBETCTBYIOIee JaHHOMY Ko3puuuernty. Ecan xe
TOJIHHA IJACTHHH O6yxeT BABoe 6oJblue, TO M KO3PH-
LHeHT TpeHHSA yBeauuyuTcd Basoe (0,4). Ilpu ray6ume aToro
METaJIA9eCKOI0 I10Jd B 40 MeTpPOB Yyie IIOBpexaaeTcs
IIPH er0 CKOJbKeHAH IyTh (YyryHHasg HJIA GpOHB0Bas
0CHOBa— JIOPOTa, II0 KOTOPOil JBHAeTCA IJACTHHA).

3aMeyaTeJpHO, YTO KO3QHIIMEHT TPEeHHS C yBegude-
HHeM CKODOCTH TPYIIUXCA TeJ YMeHBIIAeTCa pasa B 4
H GoJee (B Y3KHX Ilpefiesax OmnKHTa). IIpH O6GHKHOBEHHOM
JaBJeHUH, He HapylIIalleM yKasaHHHEe IIpeleJbl A IPH
06uabHOH cMa3ke, KOS(HIMEHT TPeHHS TeX iKe TeJ MOXeT
yMeHBIIUTHCA B 5— 10 pas. CMaynmBaHWe TPYILHXCH IIO-
BepxXHocTell BOMOH yMeHbIIaeT TpeHHe pa3a B ABa. Koagn-
LHeHT TpeHHA MeTaJJa II0 JbAYy H cHery (H 0GDaTHO)
JoXogdaT fo 0,02, T.-e. B 10 pa3 MeHblile TDEHAA CYXHX
Pa3HOPOJAHHX MeTaJJIOB H CDaBHHBAE€TCH, 3HAYHT, C BEJH-
YHHOI0 TPeHHs TpH 0o6HJIbHOI cMmaske. HTak, ecliw pakera
JBHIaeTcd 10 JbAY HJIH POBHOMY U OOGHJIBHO CMa3aHHOMY
METAJJIHYECKOMY IIOJOTHY, TO HET HEOJOJHNMHX Ipendr-
CTBUH a1 GHCTPOTO ABHAKEHHSA 6e3 Kogec. Ecan, HanpuMep,
Ha cHapdAj IIPOM3BOJTHTCA JaBJEHHe Ta30B, PABHOE ero
Becy (c=10), To Ha TpeHHue TepdeTcd TOJBKO OT 20 110 2%
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BCelf 3aTPad4eHHOM Ha ABHKeHHe 3eMHOH paKeTH 3HepTHH.
Ilpn yckopennH B 5 M. (c=5), 3aTpaTa GyneT OT 40 10 4%.
Ecan C=1, To 3aTpaTa yxe CocTaBHT OT 200 10 40%,
9T0 HeTepIIHMO.

Bnpouem, A 3Haw cnocolbi CBOAMTb TPeHHe NOHYTH
K HYAI0, HO 06 3TOM NoroBOpMM B APYroH KHHre.

MH NpUXOAEM K MHCIH O 3eMHOH pakeTe, IBHIal0-
niedica 10 OGHKHOBEHHHM, HO IVIALKMM H CTPOTO IIPAMO-
JUHeHHHM peJjbcaM, 0CHJIBbHO CMa3HBAIIIUMCA BHITHPAI-
I[AM H3 TIOJ03bEB MAIIMHH CAJIOM, MACJOM HJH JBIOM.
ITocenHee BO3MOXHO TOJBKO B XOJIONHOE BpPeMd I'oja, HIH
Ha BHCOKHX ropax, Ile TeMIepaTypa HHuie HYJ.

®dopma 3eMHOI paKeTH H0MHHA GHTD JeIrK006TeKaeMoi
Bo3gyxoM. Uem oHa O6ynmeT IIPOAOJIOBAaTEl, TeM Jerde
pakera OyleT pacceKaTh CPeAy, €CJIH He CYUTATH TPeHHE
BO3AyXa O CTeHKH 3eMHOIl pakeTH. IIpm ee mpomoarosa-
TOCTH B 100 HiM 200 (T.-e KOrfa MAJHHAZ BO CTOJBKO pa3s
IpeBHIIaeT HAHGOJBIIMU IIONepeYHUK CHAapAna), MOMKHO
Naxe TIDUHHMATh B pacdeT OHHO TpeHHe. B BHAY, Kak
YBHIHM, 0UeHb JJIHHHOI0 Iy TH, HE06X0/IEMOr0 JJIs pasbera
CHapAja, OH H CaM MOMeT OHTh OYeHb JIJHHEH — MeCTa
XBaTHT.

Oco6ue BWYACIHEHHS M COO6DaskeHHs, KOTOPHEe MH
TYT He IIPHBOJUM, IIOKA3HBAIOT, UTO BEJHYMHA TPEHUHA

IIar

He MOKeT ITpeRHIOATh YueJa, 174 ., 6Ya

~—_ITur . CkM, wa-

kad OH HU GHJIa CKOPOCTH TpYIlelicA mMoBepXHocTH. U3
GopMysH BHAEM, 4TO 3TO IpeJledbHOE TPeHHe IPOI0PLHO-
HaJdbHO Tpymieiica mirom@ann ([lmr), mrorHoetH rasa (I1ar)
# ckopocTH aBHaeHAA ero Moixekyd (Ckm). Takoit BHBox
CPABHHBAET, IPH OI'DOMHHX CKODOCTSX, T'a3H: C TBeDJHMH
TeJaMH, TAK KaK H y TIOCJEeJHUX TpeHHe He 0UYeHb 3aBHCHT
OT CKODOCTH Tpylierocs Teja. IIpeo6pasosanneM QopMyIH
174 He TPYAHO [0Ka3aTh, YTO JJS ,TIOCTOAHHHX® ra3oB
4 HEeH3MEHHOI'0 BHeIHero JaBJIeHHA 3TO ITpejlelIbHOe Tpe-
HHe IPOIIOPLHOHAJBHO KBaJAPATHOMY KODHK M3 MOJIEKY-
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JApHOr0 Beca rasa, H o6paTHO ngonopunonanmo KBajp.
KODHIO H3 TeMIlepaTypH rasa. OHAYHT, HAIPHMeEp, IIPH
aTMoCc(epHOM NABJIEHHH HarpeTHH BOZOPOJ MaeT MeHbIIe
TPeHHS, 4YeM XOJOJHHI B03AYX. HampoTuB, XOJOJNHHII
YTJIEKHCIHH T'ad NpPeACTaBjider Golipliiee CONPOTHBIEHHe,
dyeM HarpeTHH BosqyX. Ilpm onHON ke IIOTHOCTH TIa3oB
BHBOJ 6yZieT 00DATHHI, T.-€. Ta3H C MAJHM MOJIEKYJISPHHM
BECOM H HArpeTHe JalT GOJNHINAH KO3(HIHEHT TpeHHS.
T'oBopEM mIpo mpenesH.

ITo ¢opmyse 174, nua O6GHYHOrO BO3NyXa, Ha 1 KB.
MeTp, HaliieM IIpe[eJbHOe TpenHe, GIH3KAM K 0,011 TOHHH,

Jpyrue coo6paxeHus JaloT IJf BeJHYHHH TPeHHH

popmyry:
Tm, .
175... JIB =2y8]1.n L. Tar . Cke.

SHAYUT, KOAPHIIUEHT TPEHHUS 1TPOIIOPIHOHAJIEH TLIOTy
HocTH rasa (Ilar), ckopocrn cHapama u Tommmee (Ti,)
NPUNHAIILEr0 BO3AYXa K OJHOMY KBaJpaTHOMY MeTpY,
JBHEKYIIEMYCsI CO CKOPOCTBIO OJHOI'0 MeTpa B CeKYHAY.
Ho, ¥ coxxayiesnio, 8Ta QopMyJa BepHa TOJBKO TOTAR,
KOTZJa CKOPOCTh CHApANa ¥MeeT CTOJHKO METPOB, CKOJBKO
OH caM HMeeT MeTpOoB JJHHH. CJegoBaTesbHO, B BTOMH
(popmyae MH K0JERHH T0oJ0EHTH J{r=Cxc. Torna moxyqmm:

Al

176. .. T = e L Tore o (et . 1T, Thar
PR ——2y3. JI . —2y3 . L.

Iomoxum TyT: 2¥3=20; I1I=3; Ilar==0,0013; kpome

TOr0O MHe M3 JHYHHX OIIHTOB H3BeCTHo, 4To Tmi,=0,01
(1 cantumerp). Torma Haitmem:

-8 —8
177... JBr=195. 10 . Ck®=195.10 . Jl1%

JlomyeraM ele, yro BEC BCero cHAapsAa B TOHHAX
BHpamkaeTca yHcaoM =[{ig. Torma cocTaBEM CJIeyIOLIYIO
TA0MHIY (17) Ay pasHHX yckopeHmii (C) B PasHHX CKo-
pocreit cHapsja.



Tabaruya 17.

Jlanua, BeC H CKO-|
POCTh 3eMHOH paKeThl
B METpPaX H TOHHAX . 1 10 { 100 | 500 [1000{1500/2000, 3000 | 5000

Beauunna rtpemns
B KHJIOrpaMmMax . . .| 0,002| 0,2 | 20 | 500 {2000{4500,8000,18000/50000

ConporuBieHne 10
OTHOIUEHHI0O K JaBJe-;
HHIO HA CHapAJ BIPO-,
newrax. C=10 . . . '0,0002 0,00210,02| 0,11 02| 0,31 0,4| 06 | 1

Tome C=1. . 0,002] 0,02]{ 0,2| 1 2| 31 4] 6 10

Toxe C=4. . . . 10,0005 i0,005 0,050,251 0,510,751 1| 1,5 25
|

Buaym, 49T0 maske MPH CKOPOCTH B 5 KHJIO H YCKO-
peHHH 3eMHoil pakeTH B 0,1 Taxectu (C=1) moreps He
npeBHmaeT 10%. Ho TyT Goabmoe HeymoG6CTBO: pakeTa
MOJIKHA HMETb B JUIHHY 10 5 Kuao. IIpH MaJHX CKOPOCTSIX
H MaJHX JJIHHAX CHapsafa TIOIVIOMAeTcd HesaMeTHHH
npoueHT pa6ors. Ho TyT Tymoit cHapax HacT 3HAYHTEJb-
HOe COIIPOTHBJIEHHe OT paGOoTH Pa3NBHraHHS BO31yXa.

Janea 3eMHOH pakeTH He JOJKHA IIPEBOCXOAUTH
100 MeTpOB, B IIDOTHBHOM cCJyd4ae pakera OyIeT HMeTb
60JIBIIYI0 MAacCy H IIeHHOCTh, Ma M aGCOJNITHas padoTa,
Heo6XoauMasd JUIA NpPHJAHHSA el CKOPOCTH M O0J[0JeHHS
COIIPOTHBIEHHS BO3AyXa, OyHerT BeJHKA. JSHAYUT, HAJO
MHOT'0 B3pHBYATHX BelIeCTB H 3aTpaT Ha HAX. EcaH pakera

Cre
6yner kopode 4eM B TaGlHIe BO CTOJBKO pas (m), TO

Kam[ad YaCTHIA B03[yXa 6ymeT IO BePraThCsA CMEIeHHI0
Gojlee KOPOTKOe BpeMsd, 4eM KOINa CKODOCTh CHApAna
YHCJIEHHO PaBHa JIHHE ero. BpeMa ymensnmmred B (Cxe: 1),
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Ho ToamyHa (Tmx) yBJIEKaeMoro cJja0a BO3XyXa yMEeHbIIHUTCH
He IIPOIIOPHHOHAJBHO, & IOPHMEDHO BO CTOJBKO pPas:

Cke
g 1-4Le (———)} . Bo CTOJNBKO Ke pa3 YMEHBIIHTCS H CO-

JibS

IpoTHBJeHHe Bo3AyXa. TakuMm o6pasoM, BMecTO (OPMYJIH
176, ONy4YAM 6o0Jilee TOYHY, NDHIOAHY JJf BCAKHX.

IJHH 3eMHOIl pPakeTH, a HMEHHO:
Clcc)
1L (-— }
+Lel Tal§-

Ilomo:kHM JIMHY paKeTH IIOCTOSIHHON M paBHOH
100 MerpaM. CropocTH e pasnuyudl. Toraa moaygum (18).

Tun
178... IIBJI=2‘y8.I[JI . OI. IIar . Cke:

Tabauya 18.

Cke B meTpax. . . |100]200 300|400 {590 (700 1000}2000300014000
Cre .. d1l213|a4{5]|7]|10]2/30]40
pik;

Cke
Le (<o) - - - -] 0 |069/1,10/1,39) 1,61} 1,05| 2,30} 3,00/ 3,40 3,60

Cke
Le (g2 J#1 | 1 |169/2,101239|2,61) 295/5,30 400/ 4,40 469

ITocaenHaAa CTpOKa OKA3HBAET BO CKOJBKO pa3 yYMeHb-
11aeTCd TOJNIHHA NPHJIHIIIEro CJIO0f rasa H COIPOTHBIIOHHE
OT TPEHHS B 33aBHCHMOCTH OT YKJIOHEHH S JIMHH (2-4 CTPOKA).

ITyers B ¢opmyse 178 Tix,=0,01; Ii1=100; II1=3.

—6 Crkc
Torma Haiimem: 179. .. I[B.H=])95.1(‘ . Ckc: il—[—Le(-ﬁ;\)} .

9T0 J1aeT BO3MOMKHOCTH COCTABHTH CAEHYIOULYI0 Ta6-
JEny (19) a6COMOTHHX M OTHOCHTGJIBHHX COITPOTHBIIEHHI
npd pasHoli cmie B3puBaHda (C).



—_ 97 —

Tabaruya 19.
(Cxc) » merpax.] 100| 200| 300| 400 500 | 7001000 [2000 |3000 |4000
Jlamn. B xuxorp. | 19,5 23,1/27,9 {32,6 37,4 (46,3 [59,1 97,5 [133,0(167,0
L5 Mag"_——l'éoo T 0,02(0,023/0,028/0,033]0,0370,046,0,059/0,0980,133/0,167
a2 B bt
f§ Mg““:loo 0,2 | 0,23] 0,28 0,33{ 0,37 0,46] 0,59| 0,98 1,33| 1,67
g& C=L
g Mueea=10 | 5 l23|28{33|37|46|50]98 13167
R .
g5 Myw=10 los|osfor|o8|09|1t|15]25]|83]42
SE_Y=%

Oreoma BHAHO, YTO Naske IIPH CAMOM MAaJiOM YCKO-
pesrd (C=1) H HAYTOKHOM MACCHBHOCTH (10 TOHH) pa-
KeTH, TPeHHe TorJomniaer He Goxee 17%.

PemmyM Temeps BOIpoc 0 AAMHE NMAOWAAKM JJIsI pas-
6era 3eMHOH pakeTH. JacTe IJIOMIAJKH IOCHYMKHT IS
YCKODPeHHS IBHJKEHH#, a APYyrad 4acTb JJA 3aMe[JIeHHS
H YHUYTOXeHHS ero. KoHTp-B3pHBaHHE He eCTh SKOHOMHHEIIT
CII0CO6 YHHYTOKEHHA INPHOGpPEeTeHHOH cKopocTH. TopMmo-
JKeHHEM dJepe3 TpeHHe HJH COIPOTHBJIEHHEe BO3AYyXa HTO
MOXHO CHeJaTh Jaxe CKopee, T.-e. Ha (ojJiee KOPOTKOM
nyTda. MoHO NpeKpaTHTh CMasKy M BHCTABHTH IepIieH-
MHKYJIAPDHO K HAIPaBIeHAI0 MBUMKEHHA IIaHH. HX B03-
AYIIHOEe CONIPOTHBJIECHHE CKOPO YHAYTOMXHAT CKOPOCTDh 3eMHOI
pakerH. Ha Topmoxxenme, 0CoGeHHO, eCJH JIONH y&Ke yJe-
TeJH B KOCMHYECKOH paKeTe, Ha/l0 Iopaso MEHBIIYI0 YaCTh
AOpOrY, dYeM Ha YyCKopeHHe. OOmad KADTHHA TAaKoBa.
3eMHad paKeTa MYHTCH II0 PeJbCaM YCKODEHHHM JBHAE-
HEEeM BMeCTe ¢ KocMHIeckoil. Korma moaygnTcs HauG0Jb-
IIas CKOPOCTh W HAYHHAETCA TOPMOMEHHe 3eMHOi paKkeTH,
KOCMHYeCKasd BHDBETCA II0 HHEDIHH H3 3éMHOU M IOHmeT
CBOHM IIyTeM BCE CKOpee M CKopee, 0Jarofaps HadaBlile-
Mycs COGCTBEHHOMY B3DHBAHHI. 3aTOPMOMKEHHAS K€ BO3-
TYyXOM HJIH APYTHEMH CPe[CTBAMH 3eMHad paKeTa IIOKATHT

7
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JaJee 110 ILIOLIAJIKe, HO Bce MeJJIeHHee, II0OKa He oOCTa-
HopuTcA. TopMo3dmyl 4YacTh MIOMAZKHE MH He GymeM
CYHTaTh, TAK KaK OHA MOXKeT OHTBH 0YeHb KOpPoTEa. YTOOH
CONMPOTHBJIEHAe OHJI0O HAUMEHBIIAM, KOCMHYECKasd pAaKera
IOJIAKHa COCTaBJATH IIePeJHION YacTh 3eMHOM. Hoc mepsoit
6yaeT OTKpLIT (HADYXH), a KOpDMa CIPAYeTCA B paKeTe
seMHoit. Korja nBuskeHMe IochelHel OGyHer 3aMeNJIAThCH,
TO KOCMHYeCKas paKeTa BHBETCA H3 3eMHOH H OCTaBHT
ec. B 3eMHOI ITOHeBOJIe OTKpOETCH IUAPOKAs MACTh (3€B),
KOTOpas, IpPeJCTaBads OIDOMHOE COIDOTHBJIEHHE H 33TOP-
MO3HTCH OYeHb CKOPO Bo3AyXoM. Pakera, 6€3 XJ010T, cCaMa,
OCTaHOBATCA. 3eMHasd pakeTa OYeHb IAHHASA, H. KOCMH-
qeckad 3afiMeT B Hell cBoell KOpPMOIt TOJBKO MAJy® 9aCTh.
OcTasnbHadg OCTaHeTCA [JiA HAIOJHEHHS ee B3PHBYATHM
MaTepralioM M OpraHaMH yIpPaBJeHHA.

Jlaa cocTaBiaeHHs TaGJIUMUH 20 (HAHGOJBIIHX CKOPO-
cTeil 3eMHOHl pakeTH) HMeeM (JOPMYJIH:

180... P=C—T . Sin (¥1).
Tyt BrgaM: paBHOAelcTBYOILYI0 (P), yCkKOopeHHe OT

BapuBaoed caan (C), tTamecTs SeMam (10 M.) H yrox
HAKJIOHA NYTH K I'OPH30HTY. [laJee:

181... Ck=V2.P. dn=V2[C=T.Sin (YD) . O

JaBnenme (/IB) Ha paKeTy B3DHBYATHX BeIlecTB

C
onpezneasiercad ypaBHeHmeM: 182 ... JIB=Mp T TRe (Mp)

eCTh Macca DaKeTH; JaBJeHHe BHDaXKeHO B 0GHKHOBEHHHX
eHHALAX.

Ilmomanky cYATaeM rOpH30HTANBHON (Yr=0). Moxer
MOHAJO6HTHCA TOJBKO OYEHbP MAJHH HAKJIOH, KOTODHH
OpuBefleHHHE CKOPOCTH yMEHBIUHT HEMHOI'0, KAk H COIIpO-
THBJIEHHE BO3/lyXa.



Tabanya 20.

Hauna

peanc B
KHaoM.= | 1 2 D 10 50 100 | 200 | 300 | 500
C=100.| 447 | 634 | 1030 | 1420 | 3180 | 4470 | 6340 | 7780 [10300
C=150.] 319 | 453 735 { 1015 | 2270 { 3193 | 4530 | 5560 { 7360
C=30.]246 | 348 | 404 | 780 | 1750 | 2460 | 3480 | 4280 | 5650
C=20.1] 201 | 282 460 0634 | 1424 | 1998 | 2835 | 3479 | 4600
C=10.| 142 | 200 326 450 | 1000 | 1420 | 2000 | 2460 | 3260
C=5.]101{ 141 230 315 710 | 1000 | 1418 | 1740 | 2300
C=3. 78 | 109 178 246 550 774 | 1096 | 1340 | 1780
C=1. 45 63 103 142 318 447 634 778 | 1030

BpeMmss nBHMKEHHS 3€MHOH paKeTH IIONYIHM, €CIH
CKOpoCTh pasfieanM Ha yckoperme (C). Tak mpm 500 KHIO
IIyTH HalijeM, 1o Tabuamie, OoT 103 cek. Jo 1030 cekyHI.
IIpr nyTH B 1 KHJI0 BpeMs GyJeT OT 4!/2 J0 45 CeKYHI.
BpeMa TopMOXkeHHS MOMXeT GHTH 09eHb KODOTKO.

TamecTh, KOTOpas POIAETCA OT YCKODPEHHd, II0
TabJauile, MeHgeTca oT 0,1 mo 10 semmoi. Ciuarasice ¢ II0-
cjelqHeH, OHa HaeT KamylLylocd TAXeCTh B pakeTax OT 1
70 10 (npE6IHE3HTeNbHO). PeabcoBHil IyTh Ifie - HAOYIb
B ropax, Ha BHCOTe, BO3MOMKEH JJIHHOKW H B 500 KHJIO

7
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(oxomo 5° Semun). Tak uTO ecTh Haske HaIeMXIa Ha IOJY-
geHHe KOCMHYeCKHX CKopocTelf. Ho Gosapliasd TamecTsb
3aCTABJIsIeT YIPOUYHATH paKeTH H TeM YBEJHUHBATH HX
mMaccH. Takuxe MOHaL064TCA 0T Hee H IIpeJOXPaHATEIbHHE
cpefcTBa Jig YedoBeka. Hakomel, yBeamdnBaeTcsa pa6ora
COMPOTUBJIEeHHA Bo3AyXa. OJHUM CJIOBOM, IOCTATOYHO H
yekoperne (C), paBHOe 3eMHOMY, H TOTJa yi&e IIOJYIHM
BIIOJHE JOCTATOYHYI0 TIIpeABAPUTENBHYI CKOPOCTH O
3260 METpOB. He6onp110it 0yeHs HOJNE3HHN HAKJIOH IIyTH
B 10—20° HEMHOI'0 YMEHBIIHT IOATOTOBATEJBHYIO CKOPOCTS.

MosxeM BHYMCIHTL H 3anacbl B3pblBAHWA AAA 38MHOH
pakeThl. Ecau mycrasd seMHasd pakeTa BecdaT 10 TOHH, Ja
HeGeCHad paxeTa C 3apAJOM CTOJBKO-3e, TO BCe BMECTe
cocTaBHT 20 ToHH. Temeps 1o Tabuamne (CM. 43), BHIYACIAM
B TOHHaX 3allac BAPHBHOT'0 MaTepHaJa AJS 3eMHOH pakeTH
U TIONy4eHHA pasHHX cropocreil. CropocTh oT6poca
(Cko) momycTuM B 4 KHIIO.

Tabruya 21.

Mo: Mp. . o,1|0,2 o,3|0,4lo,5io,6 0,7]0,8 09| 1]15

2

| '
Cxy B MeTp. 378} 728 1048, 1344|1620, 18762116 2344 25082772 3660 4302
T o |

Mo ToHHH . 2’ 4| 61 8 10'12 14]16 18 | 20 30'40
!
I
|

OTHX CKOpOCTeH BIIOJHE J[OBOJBHO, MEXKAY TEM 3aIac
He IIpeBHIaeT 40 TOHH. 3aMeTHM, 4TO CHJIbHOe TOPMOXke-
HHe MOMET YOHTh 4YeJoBeka, YIPaBIAIOLIEr0 3eMHOM pa-
keroil. IloaToMy dayuie, ecou IIOCJHeNHAS YIIpaBJIAeTCS
aBTOMaTHYeCKH 6e3 aiofeil. IlaccamnmpH #e KOCMHIECKOI
PaKeTH OKayKyTcd BHe IIDH TODPMOXEHHH, Tak KaK OHa
y#&e BHIpBeTCA TOrZa U3 3eMHOr0 CHapsia.

Ecau KocMH4ecKaa paKeTa TAKHM IIyTeM MOAYYHAa Ha-
YanbHYI0 cKopocTb 6e3 3aTpaTsl cBoero cofcTeeHHOro aanaca,
TO OH& HX MOXKeT 3allacaTh MeHbIle HJM, IIDH TeX Ke
3alracax, IoJydaTh GOJBIIYI0 KOCMHYECKYI0 CKODOCTE.
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menu: 34... dCkp=—Cko . Mp: + Mo ©

35... Ckp=—Cro . Le (Mp:~+ Mo) -} ITocr.

Ecau HagalnpHas CKOpPOCTH pakeTH = CkH, TO
Mo=Mom, T.-e. Macca or6poca 6yaeT Ham6OIbIIAA (HAYATIE-
Had). CremoBaTesbHO,

183... Ckn=— Cro Le (Mpi-} Mox) 4 Ilocr.
Buunras ms (35) (183), moTyqmM:

Mp: 4+ Mon
184... Crp—Crxpu= Cko Le (Mpl Mo )

Ecim Mo=0, To moxyunM Haun6oasryio ckopocts (Ckpi).
CaenoBaTeanHo,

Mon )

185... Cxpi=Cra—+4Cko . Le (1+M—p1

ITo;osnM, uTO NOATOTOBHTEeNbHAH, HAYaJbHAA CKO-
POCTh paKeTH paBHa TpeM KHJO0, a Hamo mMeTh (CKp)
8 kmio. (Cko) momoskmM B 5 k@ao. Torma, mo Tabadie 6,
Haii/leM OTHOCHTEBJHHII 3allaC KOCMHYIECKOIl pakeTH paB-
HHM MoH : Mp1=1,8. Mexny TeM kak nmpaMmo, IJas IOJY-
9eHHA CeKYHIHOU CKOPOCTH B 8 KMJIO, HaJ0 OTHOCHATEJNbHH I
3amac B 4 (Ta6J]. 6) U3 185 MOMeM IIOJNY9HTH:

Mon Crp = ALl
o =1—e Ko
Mp:

Bocnoassyemest aroit §opMyJoif, 9TOGH COCTABHTH
CPaBHHTEJLHYI0 Ta6AHYRY (22). W3 Hee BHJHO, 4TO KoOC-

186...
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MHYEeCKasA pakKerTa, HMeEIOIIas

Tabruua 23.  ypenpapmETeTbHYH CKOPOCTS,

Cpy B kuno.| 8 | 11 |17 | TOPa3noMeHee meperpyxaercs

B3DHWBYATHMH  BeIECTBAMH,

Ckpy—5 . .| 3| 6|12 | UeM HemMeomasT BTOH CKo-

poctH. Tar, naa mosydemus

Mon : Mp, (186)| 0,8 | 2,31 100] BrHCIIel KOCMHYECKOl CKO-

POCTH, OJ0NEBAILEH IIPHTA-

ﬁg Tf‘%}‘"ue 6 s | 8 |50 | Eemume Commma (17 x.), namo-

;P . OH B3DHBYATHX BEIIECTB 30.

Cxp—t.. . .| 4 | 7 |13 | Ecun e pakera elne Ha cyme

MONYYHUTa YKe 5 KHJIO, TO

Mon : Mp . .| 1,24] 3,08| 12,0 OTHOCHTEIBEHI 3aIac cocra-

BUT Tosbko 10. Ilepas koc-

Mog : Mpy . .| 4 | 8 130 | MHYecKad CKODPOCTh Tpe6yer

3amaca B 4; eCJH e OHuIa

Cep—3 . . .1 5| 8 | 14 | ponroToBUTENBHAS  CKOPOCTH

_ B 3 KHJO, TO BeC B3PHBYATHX

Mou : Mpy- | L72| 4 |15 | porocts COCTABHT TONBKO 0,8
Mo, : Mp, . .| 4 | 8 |30 | BEC2 DaKeTH.

®opma 36MHol paKHeTbl 04Y€Hb YIAHUHEHHAS, HaMMEHb-
1Iero COIIPOTHBIEHAS. Y JIMHEHHOCTh MOKeT JOCTHraTh 50.
Tak Kak paxeTa He IIOKHJaeT 3eMJI0 H JOCTATOYHO ILIOT-
HHe CJIOH aTMoC(epH, TO ee HeT HaJO0OGHOCTH JesaTh Iep-
MeTHYeCKH 3aKPHTOH. Ee kopunyc MoxeT GHTH YIOmo6JaeH
KOpIIyCy aspolyaHa. B HeM COJep&KHTCA IOMEIleHHe IJIA
B3DHBYATHX BeIEeCTB, KOTODHE HAarHeTalTCA HACOCAMH
BO B3PHBHYI TpyOy H BHODacHBAIOTCA CHJOI0 B3pPHBa
B BaJHeil JacTH pakeTH. B Hell Xe HaXOZUTCA A HaKa-
9HBaHUA B JBUCaTeJb, IPABOLHMHII B JeHCTBHE 6€H3HHO-
MOTOPOM (BOBMOKHO JIJIS 3TOI'O H NIPe/BapHTEJbHOE HCIIOJNb-
30BaHHe HeGOJIBIION YaCTH 3alaca B3PDHBYATHX BeI[eCTB.
Ilocie paG0oTH B MOTOpPe OHH IIOCTYII2I0T BO B3PHBHYIO
Tpy6y H COBepuUIaloT paGoTy PeaklHH).

Kocmuyeckaa pakera J[OJKHA HMeTh HAHMEHBIIYIO
Maccy H 06’eM, YTOGH Jerdye OHTH peajmsoBanHOH. IIpo-
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noarosatocTs ee 10, He Godee. Hamboabruft monepeynnk
He MeHee 1—2 MeTpoB. DopMa Takke JCIKO o6TeKacMas,
HO ee 000JI0YKa I'e€PMETHUCCKH 3aKDHTa, Tak Kak pakera
yaaageTcsa B 6e3BO3NYNIHOE IPOCTPAHCTBO, IJie Yepes OT-
BepPCTHA I'a3, HEOOXOAUMHH JiIsi JHXaHHs, MOI' 6H BECh
BHHATH.

OcHoBHag 060J10YKa paKeTh MOJMHA BHJCDPHKUBATH
6€3011acHO JlaBJleHHe, He MeHblllee 0O[(H0i NAToil aTMocgepH,
eCJIH HAIOJHeHa 9YHCTHIM KHCIOPOAOM. [leilCTBHTEJBHO,
Y YPOBHA OKeaHa MH IIOJyYaeM HauOOJbIIee KOJIHYECTBO
khcaoposa. YacTHoe JaBJeHHe ero COCTABJISAET 0KOJO 0,2
amocrgepu. TakoBo M €ro KOJHYeCTBO. SGHAYUT, YHIA0JIO-
I'HYeCKH ero mocratodHo. Ho desoBek Jerko ImepeHOCHT
HJIH, 110 KpaliHe#l Mepe, IIPHCIOCO6JAETCH elle K BIBOE
MeHbIIeMY KoJHYeCTBY KHciopoja. Ha ropax (B 5—6 kuio
BHCOTH), Ile BIBOE MeHbIEe KHCJIODOAA, YeJOBEK ele
CBOGOJIHO KHMBET. 3IOPOBHE IIEPEHOCAT, XOTS C OIIACHOCTHIO
IS KW3HH, elle BABoe OoJibIiee padpexeHHe (Ha BHCOTE
B 10 xui0). Bo BcakoM caydae, 0,5 0GHKHOBEHHOI'0 KOJIH-
4YeCTBa KHCJOPOAA JO0BOJBHO. SHAUHT, JOBOJBHO KHUCJIO-
pofa IpH AaBieHAH ero B 0,1 aTMoCdepH.

O6osouka pakeTH MOJMKHA MMeTh KJAMaH, 0TBOPSAIO-
OAHCA HapyKy, eClIH DPa3HoCThb MekxJy BHYTPEHHHM
H BHEIIHUM JaBJieHUeM CPeIMH IpeBHIIAET, IIOJOKAM, 0,2
aTMocdepH. BHu3y, y ypOBHS Mops, a6COMIOTHOE NaBICHHS
B pakeTe, CTas0 OHTb, 6yJeT He Gojee 1,2 aTMocepH,
a B IIyCTOTe JaBJleHHMe BHYTPH CHapsAda He IpeB3oiiner
0,2. ITO TIpeJeJH, 0YeBHAHO, NIPUIOAHHE ISl JHXAHAL
Ecan yBeamuuts, mocpefCTBOM PeryasTopa BHEINHEe JaB-
JleHHe HA KJallaH, HAIIPHMEp, /10 1 aTMOCHEPH, TO IpeaeH
JaBJeBHH OyayT: nBe H ofHa arTMocdepa. [locaenBee Ha
nepBoe BpeMd IIpETORHee, KaK GOJBIIMIM 3alac IJA JHXa-
HHs. BEyTpeHHee faBieHHE Ia3a 3aCTaBJIAET AedaTh GopMy
PaKkeTH B BHJe NHPHMKAOJIA ¢ KPYTOBHMH II0NepeYHEIMH
CeYeHHAMH. JTa ke (OpMa TIOJNe3HA H AJIA IOJYIeHHS
HapMeHBIIero CONPOTHBIEHAA Bo3ayxXa. OHa e H30aBIAET
PaKeTy H OT H3JHIIECTBa BEYTPeHHHX CKpeIJIeHHil H Ie-
peropojox. HanyTas Kpemko pakeTa 3aMeHSieT CJOKHYIO
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6aJIKy, XOPOIIO CONPOTHBIAIMYICH Ieperu6y u, Boobme,
Ha3MeHeHHI0 gopMH. Ho Tak kak eil nmpHXomHWTCA ITaHH-
poBaTh H 3Ta CII0OCOGHOCTH ee (6e3 KPHUIbEB) Cliaba, TO
II0JIESHO COEJHHATH GOKAMH HECKOJBKO 060JI0YeK (paker)
¢opMu Teua Bpamenns. CoeqHHEHHHE 60Ka JIOHHN YKpel-
JAThCS BHYTpH meperopoakaMu. Takasa cioxHas pakera,
HAIOMHMHAOIIAA BOJHHUCTYI0 INIACTHHY C HECKOJbKHMH
OCTPHMHE XBOCTAMH M I'0JIOBA&MH, HJIH OJHO G0JBIIIOE KPHLIO,
yxe Gosee ycrnemHo IJaEEpyeT. KocMEgeckol pakere
ellle MPAXOXHUTCA BHIEPKHBATH YCHJICHHYI TSMECTh. ITO
3aCTaBJIAGT JeJIATh BCe ee OPraHH J0Jiee KDENKHMH, 4YeM
HYHO J7151 COIPOTHBJIEHNA CAJIAM OGHKHOBEHHOM TAMKECTH.
Tak, DOMKHH OHTH Kpenye OTHeJeHHS, XpPaHALIHE B3PHB-
qaTHe MaTepHaJH. Ho MH BHIeNH, 4T0 Ham60Ji€6 BHIOIEH
MaJI0 HAKJIOHHHI II0JIeT, ¢ HeGOJBLIAM YCKODEHHHM JIBH-
xenneM (C MeHee 10). IIpH 3TOM TAKECTh TaK MAJO HU3Me-
HHUTCS, 9T0 BCe PACYETH MOMKHO CMeJO JIeJaTh Ha 0GHKHO-
BEHHYIO ee CHJY.

[Ipanercs eme NPHHATH BO BHMMaHHE CrYIIEHHe
A paspeskeHHe CPEJ(H, OKPYKalUed GHCTPO ABHK YIYIOCST
pakery. B HOCOBOHM 9acTH BO3NYX CHHMAETCSI, 4TO HO3BO-
JIA6T 3Ty YacCTh PaKeTHOH 0GOJOYKH HeJaTh GoJee ciaboi
HJIM TOHKOH,—B KODPMOBOH e CTODOHe aTMoc¢epa paspe-
#AETCS, ITO0 3ACTABIACT KOPMOBYI0 YaCTh HeJATh IPOIHEee
uag toste. CHJIH BTH JIeHCTBYIOT IIOKa paKeTa B aTMO-
cdepe. B mycrore mx HeT. TeM He MeHee, He 0CJaabaad
NepefHiO 4acTh, 3aIHI0 HEO0XOAMMO HeJaTh GoJiee
IpOYHOH. TO HMeeT GoJbliee 3HAYEGHHE JJIA KOCMHIECKOMH
PakeTH M MeHblIee [Jd 3eMHOH, BCIEICTBHE ee 3HAYH-
TeJBHOH TpomoaroBaTocTd. MH BHpesau, yTO 06IEe IpoO-
IOJbHOE COIPOTHBJEHH® BO3TyXa COCTABIAET HeGOJBIIYIO
YacTh NABJEHHS HA PaKeTy B3PHBYATHX BemecTB. Hop-
MaJbHOE K CTEHKAM PaKeTH JaBJEeHHe TAKOTO e IIOPSJKA.
CaenoBatesnbHo, pH cpefiHeM (C), OHO COCTaBIAET BEJH-
YAHY, He NPEBHIIANIYI0 CHIY OOHKHOBEHHOH TAKECTH.
B Bupy Gosipluero 3amaca IPOYHOCTH pPAaKeTH, STHMH CH-
JaMH, KAK H OTHOCHTEJBHOH TAKEeCTblo, MOXEM IIpeHe-
6peys.



— 105 —

[IpuuHMaeM B OCHOBY IJlaBHOe: Da3HOCTb BHYTPeH-
Hel'0 M BHeIHEero [JaBJIeHMi, JJd PaKkeTH BepeTeH0ooOpas-
Holl. Bor Macca (Ta6a. 23) 060J09YKH, CENAHHON H3 CAMHX
KPENKHX CIIJIAaBOB JKeJieaa, IIDE YeTHPeXKDAaTHOM 3aliace
NMPOYHOCTH M pPa3HOCTH OaBJeHHH B OOHY aTMocdepy
(BMecTo Heo6XoauMoi B 0,2 arMocdepH). OTOT BeC 3aBH-
CHT, TJIABHHM 06pasoM, 0T 06‘¢Ma 000JOYKH, & He OT BHAA
¥ IIPOMOJITOBATOCTH, IIpejIoJaras BepeTeHOOGPa3HYIO
IJIABHYIO dopmy.

Tabauya 23.

OG‘eM pakeTH B Ky(. MeTpax. 10 15| 20| 30| 40 | 50 {100

<

Bec BHyTpeHHerorasa mJoT-
HOCTH BO3AyXa B KHxorp. 6,5 | 13 | 19,5/ 26 | 39 | 52 | 65 [130

Bec o6oa0ykn B kmaorpam. | 33 | 65 | 98 | 130 185 260 325|650

BuxonuT, 4T0 Bec 060JOYKHM TOJBKO B 5 pa3 GoJiplue
Beca 3aKJOYEHHOTO B HeM BO3LyXa OOGHKHOBeHHOH IJIOT-
HocTH (0,0013). IIpm naBneruu B 0,2 aTMOC(EPH IIPOYHOCTH
6ymer 20, a mpH 0,1 3amac MPOYHOCTH HOCTHIHeT 40. Jlinsa
TIOMEINEeHHs OQHOI0 4eJOBeKa BIIOJHE [0CTATOYHO 10 KY6.
MeTpoB. Takoro 3amaca KHCJOPOJa MOBOJBHO OJHOMY
9eJ0BeKY Ha 10 JHeil, ecam Bce IPOAYKTH JHXaHAA
IOTVIOLIAIOTCA B CaMoil pakere.

Ham6oapmiait rpys, BO3MOMHHH IJd DpaKeTH, IpH
PasHHX ee 00'eMaX, BHDakaeTcs IDHUMEDHO B TOHHAX
1-ii cTpokoil. ATOT Irpys, IpH BceX o6‘eMax, B 154 pasa
Goxbmie Beca 060J09kd. Bmpouewm, 118 MaJHX paker, 060-
J0YKa OKaeTcAd HelPAaKTHYHO TOHKA, TaK 9YTO ee IIOHEBOJe
IpHAeTcd JeJaTh TOJLUE pasa B JIBa, TPU U 6oJee, CMOTPA
0 MaJIOCTH 06‘eMa. JTO 3aIac IPOYHOCTH MAJHX paker
eme yBeauunT. Ho Matgoro o6‘ema 060JI09KH, B TaKOM
ciydae, cOCTaBAT GOJBIIYI0 JacTh HaHBHCIIEH I'DY30IIOK’-
eMHOCTH (154), HampmMmep, 1, 2, 10%. I{1a GoapmHEX Xe
06‘eMOB BeC 060J0uku MeHee 1%. IIpo Hapy*xHYI0 YenIyii-



9aTyI0 060J04KY, JAIOLLYI0 BO3MOAKHOCTH IIONY YHTH B 3HDeE,
Ha COJIHEYHOM CBeTy, OT 1500 Temya 70 2500 X0s107a, MH
yxe roBopuad. OHa e B GlecrAlmeM BHUIe MOMeT IIpe-
IOXPAaHUTh H OT HarpeBaHHsS BO BpeMs II0JeTa B BO3LyXe,
0CO06eHHO eCJH MexJy Hed H Kpenkoil 060J0YK0il 6yner
TIPOTeKaTh XOJOAHHH Ia3, BHIYCKaeMHIl U3 paKeTH.
Marepuan B3pbiByaTbiX BeWECTB OHJ HAMH YKa3aH
paHee. O6pallleHHHH B KHAKOCTh YHCTHH BOXOPOJ COIep-
JKAT MeHble IOTeHIHAJIBHON PHEPIHH, TaK KaK XOJOZeH
U TIOTJOINAeT BHEPIHi0 IIpH O6palleHUH B I'a3 H XHMHYe-
CKoe ero feiicTBHe ciabee. Ero TPYHHO o6pauiaTh B KHI-
KOCTh H XPaHHUTH, TaK Kak 6e3 0COOLX IIPe/l0CTOPORHOCTEH
OH OHCTpPO YyJeTyumBacTcs. IIpurojgHee BCero KHIKUeE
HJIE JIeTK0 ofpallaeMBe B KHAKOCTH YIJIeBOjIOpPOiH. UeM
OHH JleTyuee, TeM 60Jbllle COMepkKaT BOLOPOAA H TeM OHH
BHTIOJHee [Jd Heja. KHCIODOM TepOHM H B JKHAKOM BHJE,
TeM 6oJiee, YTO MOMeET CJIYKHTH HCTOUHHKOM OXJaxX[JeHHd,
K KOTODOMY NIPHXOANTCSA NPHGEeraTs MAJH OXJAKIEHAS
pakeTH (BO BpeMs ABHKeHHA B arMocdepe OHa Harpe-
BaeTcd) M B3DHBHOU TPYOH. Ho pasyMHee MOCTYIHTDH TaK:
HaHOOJBIIYI YaCTh 3allaca KHCJOPOAA B3ATH B 06pa3e ero
KaKHX JHO60 SHAOTeHHHX COeWHEHHl, T.-e. TAKHX, KOTOPHE
CHHTE3HPYITCA (COCTABJIAITCA) C IOIVIOLEHHEM TeIla.
IIpr pasioseHun ke OHM ero 06PATHO BHIEJAT H yBe-
JMYHUBAIOT, TAKHM 06pa3oM, 5HepPrui ropeHHd. llpyrad,
MeHbIad, 9acCTh KHCJIODPOJa MOkKeT OHTh B UHCTOM M MHI-
KOM BHJ€ H CJIYMKUTh CHadaJa JJA OXJAKJEHV, a IIOTOM
AJA OHXaHUA M B3pHBaHHA. Ero npuxommTcs 3amnacaTh
HeMHO1'0. I'epMeTHYECKH 3amepTHe XUAKHe I'a3H pa3BH-
BaOT OT'POMHOEe HaBJleHHe, I OJ0JeHHS KOTOPOro Hy#HH
OueHb MacCHBHHe cocyAH. IloaToMy, 9TOOH He OHTH Ta-
KMMH, OHH J0JUKHH HMeTh OTBepCTHA, depes KOTOpHe
MoramM OH CBOGOJHO BHXOAHTH oGpasoBaBludecsd rasu.Tak
IofJepKHBaeTCd U MX HH3Kad Temneparypa. [leiicTsHe
CJOMHHX B3DHBYATHX BeILECTB HEMHOI0 YCTyIaeT Hei-
CTBHI JUCTHX BOAOpofia W Kucaopoja. Ilocienmme naior
CKOPOCTH 0T6pOCa (NPOAYKTH COEJMHEHHS, HJIH TOPEHHA)
B 5 KHJIO, & CJOXHHEe—4 KHJI0. SHAYHT B CKOPOCTh PaKeTH
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B IIOCJeHEM cJydae 6yJieT B TAKOM e OTHOLIEHHH yMeHb-
1ieHa, T.-¢. Ha 20%.

HexoropHe mpenjaraioT JJs PEaKTABHOIO JEHCTBHA
CHaTbie B COCYAaX rasbi HMAH CHAbKO HAarpeTble AeTY4YHO
MMAKOCTH. OTO COBEDLICHHO HEIIDHMEHAMO H BOT II0YeMY.
CaMBle TOYHHE H MHOTOYHCJEHHHE MOH PacyeTH IIOKa3H-
BalOT, YTO BeC pe3epByapoB, caMoil Jyullei (OpMH U Ma-
TepHAJa, 110 KpaiiHell Mepe B 5 pa3 6oJbIlie Beca CHKATOI'0
BO3MYXa, 3aMEHMIOIEro B3pHBYaTOe BemecTBo. OTcoaa
BHJIHO, 9TO rasoBbid oT6poc Bcerga 6yaer pa3 B 5—10
BOCHTb MeHble, yeM pakeTa. Mu ke BHaAM (TalJ. 6), ITO
IJIS TOJNYYeHHS Hu3llell KOCMHYECKOH CKOPOCTH Hao,
4YTOOH B3PHBYATHI MaTepHaJ, NPH CaMHX 6JaronpUATHHX
YCJOBHAX, NMPeBHIIAJ 110 Macce pakeTy B deTHpe pasa.
XoTrsa Jerkne rasH W BHPOLHEe, HO OHH TPeGYIOT H 00Jb-
mero Beca cocynoB. To e ckaseM H IIpo CHJBPHO HaKa-
JIeHHHe TasH. Boma m Apyrue JeTyydHe JKHIKOCTH, yMe-
PeHHO HarpeTHe, Jal0T HEKOTOPHE IIpeAMYNiecTBa | II0TOMY
60Jiee MPUIOJHH [AJd IEPBHX ONKTOB HEBHCOKOI'O TOJETA.
Morm BHYHCJIEHHS II0Ka3aJHd, YTO C IIOMOLIAI0 CiKATHX
ra3oB MOKHO ITOJHMATECH He BHIIE 5 KHJIO, & IIOCPEACTBOM
TIeperpeToil BOAH He CBHIIE 60 KHIIO.

Her nmvero moka Gosee sBHEPTHIHOIO U B TO JKe BpeMs
MOJXONAMEr0 yKas3aHHHX paHee B3PHBYATHX MaTePHAJOB.

Kak we B3pbiBaTb WX M Kak XpaHuTb? Ecim B3pHBATH
TaK, K4k BO BceX H3BECTHHX CTapHX H HOBHX paKeTax,
TO PeakTHBHOe JaBJieHHe IIDU B3pHBe GyneT 1epeJaBaThCs
Ha BCI0 IOBEPXHOCTH COCYZa (MX XPaHHJIHALIA), ITO 3aCTABHAT
JeJaTh ero oO4YeHb MAaCCHBHHM. JlaBieHHe B3PHBYATHX
Bell[eCTB JOXOAHMT 10 5 THCAY aTMocdep. B TakoM caydae
pacuer HaM IIOKakeT, YyTo Bec GakoB OymaeT, II0 KpaiHeil
Mepe, B 30 pa3 6oJbliie Beca BSDHBYATHX MaTePHAJOB IPH
BOJSHON MX INIOTHOCTH (OHA Ha JeJe MeHBINe, a BTO elle
xyxe). Ecam Tag, 10 CHapa He MOAHAMETCA BHINE 15 KAIO.

Ho Mm Maxo moTepseM, ecim OGaaromaps CIocoby
YMEpEeHHOI'0 (T.-e. HeTIATeJIHHOI'0) CMelleHUs] B3PHBYATHX
BelecTB OCJHalHM JaBlleHme HX 10 100 aTMocdep, HIH
B 50 pas. IIpm aToM H 3amaC B3PHBYATHX MATEPHAJOB
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MOMeT YBeJIHYUTHCA BO CTOJNBKO e Da3 H NOCTHYD 12/
H Taxoro samaca MaJo. JlasbHelillee yMeHbLIeHHe JaBJe-
HUS B3DPHIBa HEBHIOIHO B BHNY [AaBJeHHS aTMOCHepH
M MaJOd YTHIHSANUM XUMHYeCKOH sHeprum. I'opasmo
paccynuTelNpHee Jep:kaTh BJEeMEeHTH B3PDHBa 0060, Ge3
HOaBJIEHHS M TOJBKO HAKAYHBATH MX BO B3PHBHYW TpYG6y,
T.-e. 0C00YI0 KaMepy, I7l¢ IIPOHCXONHT XAMUIECKOE COEIH-
HeHHe (ropeHue) SJeMeHTOB. Torma pJasa XpaHeHHS HX
MOI'yT CJOYKHTH OOHKHOBEHHHE 6aKH HJH Jake CaMa pas-
ropoxenHas pakeTa. Heymo6¢cTBo B TOM, YTO IPHXOMHATCH,
npeomodeBasd [aBJeHMe B3DHBA, HAKAYHMBATH BEIIECTBA,
BO B3pHBHYI KaMepy. Ho ecam naBieHHe He GoJiee 100
arMocgep, TO pa60OTa STOI'0 HarHeTaHHSA He OYEHb BeJHKA.

Ilpenmaraem TYT Ta6auLy (24), OIPEREJAONLY0 BTY
PaGOTy IpH Da3HHX KOCMHYECKHX CKODOCTAX H pasHOH
CHJIC B3pHBaHMA. Maccy pakeTH NPHHAMAEM B OJHY TOHHY,
NaBJleHHe B 100 aTMocgep.

Tabaruya 24,

CKOpOCTb CHAPAKA B KHJIO .o . « . « . . . . 8 191 17
Macca B3pHBYATHX BeLIECTB B TOHHAX .. . . 4 8 30
Bpems B3pHBaHHA B cekyHmax C=10 . . . .| §00 | 1100 | 1700
CexyHnHO® KOJHY6CTBO HONABaEMHIX B3PHBYA-

THIX BEIIECTB B KHIOLD « « « « « « « « o &« o 5 11 17
Pa6ora maxavnBaBEHsA B KHJOrpaMerpax . . .| 500 | 1100 | 1700
Bpeus BapmBanua B cekyRmax C=1 . . . .| 8000 | 1100017000
KonrwecrBo B3pDHBYATHX BemECTB B CEKYHAY

B EHIOTP. o « « -« o o o o o o o o . o s o o . 0,5 1,1 1,7
PaGoTa B KHIOIPAMOTPAX. . « o + « « » « « o | 5O 110 | 170

H3 Hee BHIHO, UTO IPH CaMO# MaJjoil CHJe B3DHBA
(C=1) ¥ npu HamMeHbUIEH KOCMAIECKOH CKOPOCTH (8 KHJIO0)
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pa6oTa BAABJHBaAHHA WJIH HAKa4YHBAHHS OIPAHAYMBAETCA
50 KHJOrpaMeTpaMH HJH II0J0BHHOI METPHUECKOH CHJIH.
IIpa camoii *e rpoMagHOil KOCMHYECKOIl CKODOCTH H yje-
cATUPeHHoi cuiae BapuBa (C=10), pa6ota mocTuraer 17
MeTpHYeCKHX CHJL

Bce aTO JIerko oJOJHMO H JlaXe MOMKeET OHTH elle
YMEHBIIeHO IIPH B3DHBAHHH II6PHONHYECKOM, O KOTOPOM
MH yae 1oBopuian. IIoHATHO, 4TO IPH yBeJHYEHHOI Macce
pakeTH pa6oTa TPONOPNHOHAJBHO yBeJauumpaercs. I1pm-
BelleHHHEe 4HCJa—CpeJHHe, NpHOau3HTeNbEHe. [1I0THOCTD
B3DHBYATHX BelleCTB NPUHUMAETCS PaBHOH elHHHILLE.

N3 Ta6iHOH Takie BHAHO, 4TO Pa6oTa HAKaYABAHUS
6yaeT Heo6peMeHHWTeJbHA JaXe TOTAA, KOTAa JIaBJeHHE
B3PHBYATHX BelllecTB JoBeleM 70 1000 armocgep. Ho nmpu
60JBIIEX MaccaX pakKeT M IpH OOJBIIOM JIABJIEHMH BHKO-
HOMHO TIDHMEHATH IIePHOJHYeCKoe JaBJeHHe H HaKauHBa-
HEe. Torjga pa6oTa Ha MHOro c6aBHTCH.

BapbiHaa Tpy6a. ®opma. AasaeHne. Bec. OxaaxaeHne.
I'naBHHM ABATaTeNb PakeTH ecTh B3pHBHasA Tpy6a, Io-
Jo6HasA 10 NeACTBHI0O NMYIIKe C XOJOCTHM 3apanoM. Ha-
CKOJIBKO B3pHBHad Tpy6a Jerue pesepByapa, BHIEDKHU-
BapIero ee JaBJenue, BHJAHO U3 caenyomero. Ta6anna 24
NOKa3HBaeT, YTO I PH 3al1ace B3PLIBYATHX BelleCTB B 4 TOHHH,
CeKYHAHHH pacxol HX cocTaBisieT 0,5 KAJ0. CTOJBKO He
B CEKYHIY HX M BHXOJHT U3 TPYOH. 3HAYHUT, TPy6a €CTh
COCYH, coepxallludf IOJKHJIO BelleCcTB, IPHTOM, IPH
JaBlleHHH 6O0JbIIel0 YaCThl0 yMEHBIIEHHOM, CDABHHTEJNBHO
C JaBJeHHeM B pe3epByape (IZe OHO MaKCHMAaJabHOE H
paBHOMepHOe). PesepByap ke (6ak) COJepHUT BellecTB
B 8000 pas Goapme. CTasno GHTH, H BeC ero, II0 kKpaiHeil
Mepe, [J0JMeH OHTH BO CTOJBKO e pa3 Goapme. Bor,
IIDEMEPHO, KaKyl0 SKOHOMHIO IIpe/iCTaBJisSeT MOA DakeTa
II0 OTHOLIEHHIO K ynoTpebaseMuM. I{aarsapudeckad ¢gopMa
TPYOH OKa3HBaeTCA Uepe3dyp AMHHHA. KoBHYeckad opMa
TeM CHIbHEe COKpalllaeT 3Ty JJIHHY, YeM KOHyC G6oJble
pacmmpsierca. Ho 4eM yroa ero Gouabline, TeM 6oJiee H IO-
TepH DJHEPrMH, TaK Kak JBHKeHHe Ia30B YKIOHAETCH
B CTOpOHH. Bce e npu yrie B 10° moTepa IIOYTH Hesa-
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MerHa. Ho M B TakoM OGOJBIIOM Yyrile HeT HaJ0GHOCTH.
Konyc HyseH yceyeHHHH. B MeHbUIee OCHOBaHHE HaKa-
9ABAOTCA KHIKHE B3PDHBYaTHe BeIlecTBa. B TpyGe oHA
CMeLIHBAIOTCS, B3DHBAITCA, CTPEMATCS 110 Tpy6e K OTKPH-
TOMY IDHPOKOMY OCHOBaHHI KOHYCa, OTKYNa H BHPHBa-
0TCA HapYXY, CHIBPHO paspexeHHHEe, OXJaMmIeHHHE, CO
CKOPOCTBI0O 10 5 KHJIOMEeTDOB B CeKYHAY. B mmamunpude-
CKOH Tpy6e 110Jle3HOe [aBJEeHHe COBEpPLIAeTCA TOJNBKO Ha
Kpyrioe OCHOBAHHE IHJIHHIPA, KYHAa HAarHeTalOTCA B3DH-
BYaTHE BellleCTBa, — B KOHMYECKOH ke TpyOe II0Je3HOe
HABJEHHE IIPOMCXONHT H& BCIO BHYTPEHHIOK II0BEPXHOCTH
ronyca. IloaToMy oCHOBaHHEe KOHHYECKOil TPyGH Topasio
MeHblle, YeM Y UHIHHAPAIeCKoH. JIerko BHBeeM QOpMy.JIy,
ITOKAa3HBAINYI0 OTHOIIEHHE IIJIoIlaleil 0CHOBAHAN KOHYCAa:
2

b
187 . . . IIm6: IlmM = 1+"Ti[')—otg(3’1‘) ,

rje 0o IOpSIKY ITOCTaBJeHH: IJIOALb 60JbLIer0 0CHOBA-
HMS H MEHBIero, AJHHA TPYOH, PagAyC MeHbIIEro oCHo-
BaHHA H TaHI'eHC yIVIa OTBEPCTHA KOHYCA.

Ecan pakera BecHT TOHHY, a CO B3DHBYATHMH Be-
IIeCTBaMH 5 TOHH H yCKOpeHHe (¢) pakeTH 10,To W JaB-
JleHHe Ha TPY6Y ras3oB JOJ:KHO COCTAaBJIATH 5 TOHH. Ilpu
HaHOOJbIIEM MaBJIeHHH ra3oB B 100 atMocdep H IIpH
LMIABJPHYECKONl TpyOe, ILIOmMalb ee OCHOBAHHS 6yJer
50 KB. CaHT., IUaMeTp 8, a paguyc 4 CcaHT. HpmmB ele
AJMHY TPYOH B 10 METPOB H HOJOXHB B dopMmyie (187)
pasHHEe YIJH, COCTaBHM TalJ. 25 OJd BeJHYRHH DPAcCIIU-

peHHda TpPYyOH.
Tabruya 25.

Yyroa B rpaaycax. . .| 1 2 3 4 5 6 8 |10

Mm6 : Mne . . . . . 28,8| 95,1 | 199 [ 342 | 524 | 740 | 1296 | 2000

OTnowenHe xuamerpos.| 5,37 9,75 | 14,1] 18,5 22,9] 27,2 36,0/ 44,7

JIuaue'rp OTBEPCTHS B
METPAX . . . . . .+ . 0,22] 0,39| 0,56| 0,74 0,92] 1,08| 1,44| 1,8
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Orciofma BHIHO, YTO JOBOJBHO YIJIa OTBEPCTHS KOHYCA
naxe B 1° M HUKak He Gomxee 5—5°. IloTepa wHeprmm
IIPH 3TOM 6y/ieT COBepINeHHO HHYTOMHA. HecMoTpa HA KOHH-
YeCKYI0 GopMy TpYOH, X0polllee ACI0JIb30BaAHHE CHIIL B3PH-
BaHHA Tpe6yeT BO3MOXHO 6oJiee JJIHHHONH TPYOH, UTOOH
rase IOYTH BCe CBOe Geclopsa04HOe [BHMKEHHe (TenjoTy)
OPeBPATHIHN B NOCTyNaTeJbHOe JBHAKeHHe. C Leablo yBe-
JUY9eHASA JJIAHH TPYGH, OHa MOXeT JdexaTh H3THOH. Haru-
CaHHe B JByX B3aMMHO IIepIeHAKYJIAPHHX ITOCKOCTSAX
MOKeT YBeJHYHTH elije H YCTOHYHBOCTL PaKeTH: BpallleHHe
rasoB, CTpalllHO OHCTpOe, 3aMEHUT JBa MACCHUBHHX, HOD-
NaJbHHX MeXIy c060I0 JUCKa, BPAIAlIIUXCA C yMepeH-
HOI0 CKOpPOCTHI0 (100 — 200 0GOpOTOB B CeKYHIY).

J[BHraTesh IJd HakauUBaHHUSA, B BHAY ero caa6oCHIL-
HOCTH, MO#eT GHTh aspOIJIaHHOI'0 THIIA, TOJNBKO B paspe-
KEHHHX CJOAX H B I[yCTOTe NOTPe6IATh OH GyHeT (IIOHe-
BoJIe) 3amaCeHHHI kHCJI0pPoA. BHXoJ IpPoAYKTOB ropeHHsd
B HeM JioJI:keH OHTh HAIIPaBJEH B 06LLYI0 B3PHBHYIO TPYOY
HIM B 0c06YI0, mapaJiiejbHylo raaBHoii. Ilempsa npereo-
perath M MaJHM HCIOJh30BAaHMEM SHEPrHH IOpAYHX IIPO-
JIYKTOB TOpPeHHS B MOTopaX. BeCh 3amac B3pHBYAaTHX
BelleCTB MH MOIJH 6H HCHOJB30BAaTh B OOGKHKHOBEHHHX
ABHraTeJsx (6eH3HHOBHX, I'a30BHX) JJIA II0JNYY€HHS OTPOM-
HO¥ MeXaHHYeckod sHeprmu. Kak oHa MOXeT GHTb BEJHKA,
BHAHO U3 Ta6iamuH (24). Hanmensluee morpe6ieHne B3PHB-
YaTHX BeleCTB, II0 Ta6JHLe, ITOJKHJIO B CeKYHIY. ITO
KOJIMYECTBO COMeDKHUT SHEPrHH (Tabi. 1) 1,37.10% KHJO-
rpaMerpoB. Ecau memoapdyercd H3 3TOr0 30°/o, TO IIOJY-
YHM MeXaHHYeCKYI0 9HeprHi0 B 411000 KHJOI'DaMeTpOB
B CeKYHIY. OTO COOTBETCTBYET HeIIpePHBHOI paboTe Goaee
YeM B 4 THCAYH MeTPMYECKHX CHJ. H3BJIEeRIIH TaKyn
MEXaHHYECKYI0 paloTy, MH I10Jb3yeMCs DPOAYKTaMH I'0-
peHHd, KaK peakKTHBHHM MaTepHaJoM, BO B3pHBHOi TpyGe.
Oco6eHHo 3T0 6HJ0 6H IPHIOZHO B Paspe:keHHOM BO3[yXe
4 B mycrore. Ho HaM HeT HHKaKOd HamoOHOCTH B TaKoil
rpoMaJHOM MeXaHMYecKoll BHeprEd. JlJiad HaKaYHBAHHA
B3PHBYATHX BeleCTB HaA0 0YeHH BEMHOro paGoTH (Tal-
JuLa 24)— oT ofHOU A0 100 cmia. Kpome Toro, 70 M Ie-
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BO3MOXHO, TAK KaK a3pOINIaHHHH MOTOp B 4000 METPHY.
CHJ BECHT He MeHee 4 ToHH. Ero Bec IIOIVIOTHT BCIO MOA‘-
eMHYIO CHJIy paKeTH. §I Xouy cKasarTh, 4TO MeXaHHYeCKasd
paboTa, KOTOPYI0 MH MOKeM IIOJYUHTh I0UTH 6e3 yiepoa,
B THCAYH pa3 6o0Jblle, YeM HaM HYIKHO.

Heroropoe 3aTpylHeHHe BHIHM B OYEeHbL BbICOKOM
Temnepatype B3pbiBaHWA — B camom Hasaze Tpy6n. Ona
JOXOOUT 10 2—3 THCAY rpagycoB 1o Ileascmio. Yem
JaJplle OT Hadajga TPYOH, TeM TeMIIepaTypa TeKyUidX
U paclIHpAMIHAX ra3oB HAXE. Y CaMOr'0 BHXOMa TPYOH
OHA MOXKeT OHTh HHKe HYJd M Jlaske, B HIEAJHHOM CJaydae,
IOXOIAHT A0 273° X0JI0fA.

Tpy6a noxxHa OHTH CHeJaHA H3 KPENKOro, TYro-
TJABKOT0O M XOPOILIO IIPOBOASAIIEro TeIJI0 MaTepHaJa.
Torga HaKaJeHHad dYacTh TPYOH O6yleT o0T[aBaTh CBOE
TeNJ0 COCelHUM XOJOAHHM 4acTam. Ho aToro Hemocra-
tTouHo. Heo6xoqAMO0 HempepHBHOe, BO BpeMd B3DHBA,
OXJaX/IeHHe HAKaJleHHHX 4YacTell TpyOH. OHH MOIyT OHTbH
OKPYKEeHH JKHIKHM KHCJODOXOM, KOTOPHH BCe PaBHO
He00X0AUM I NHXaHHA, TOPeHHS B MOTOPaX H OXJadK-
JeHAd 4YCJ0BEYECKOro IoMelleHHsA B pakere. IloaTomy
06pa30BaBIIAICSA OT HAarpeBaHUA TPY60I0 I'a3 KOJMeH OHTD
HaIpaBJeH, INIAaBHHM 00pa3oM, B HarHeTaTeJbHHH MOTOD.
Bee-raknm HexoTopas HavaJpHAd YacTh TPYOH 6yjeT HC-
IopYeHa BO BPeMsA B3PHBaHHUfA, KaK OHO HH KpaTKOBpe-
MeHHo. IloaToMy HakaJeHHasd dYacTh TPYOH IOJKHA Je-
JaTBCA TOJIIE, YeM HYHHO, YTOOH HPOTHBOAEHCTBOBATH
AaBldeHHI0 Ta30B. OHO ocJabiifgeTcs 10 Mepe yAaJieHHA HX
OT Havyalla TPYOH, paspemeHHsS H oxJamaeHdd. Taxwme
H TOJIIEHA CTEHOK TPYOH TeM TOHbLIe, YeM OJdke OHH
K BHXOJHOMY OTBepPCTHIO. Bec Tpy6H 0YeHb He3HaUHTEJeH
Name TNpH HaH60JbIIEM M PABHOMEDHOM [aBJEHHH BO BCIO
ee JuuHy. Tak, NIpHEAB faBieHHe B CTO aTMocdep, ge-
THPEXKPATHH 3aI1aC NPOYHOCTH, JYIITAA MaTepHAJ, AIAHY
TPYO6H B 10 METPOB H JHAMeTDP ee B 8 CaHT., IpH LHUIHBA-
pudecKoit ¢opme,— JIerko0 BHYHCIHEM BeC TPYOH, PaBHHIU
32,5 kusorp. Ho Bemb 3T0 9mCI0 AaHO, IpeAIIogaras BCIO
TpyOy TaKoil e KpelKol, Kak ee Ha4aJo, I'/ie TaBJIeHHE
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BO MHOXKeCTO pas 6oxbule, ueM B Jpyrax ee dJactax. On-
HAM CJIOBOM, B3TO BeC IpeiedbHO GOJBIIOMH.

Bec HarHeTaveabHoro moropa GyneT or 5 no 100 KH-
JorpaMM (Tabia. 24).

Oprasbl HanpaBAeHMA PaKeTbl ITOJ0GHH A3POTIAHHHM.
Ho oHE 0TJIHYAlTCS TeM, YTO MOT'YT JeiCTBOBATH HO TOJIBKO
B BO3LyXe, HO W B IyCTOTe. OTO TPH OCOGHX DYJi H BCe
OHH TIOMENAlTCs M0 6JIH30CTH BHXOJHOI'0 PACIIHPEHHOI'0
0TBEPCTHA B3pHBHOH TpyOH. Tak kak pakere, IpM CIIycke
Ha 3eMJI0, IPAXOJATCA NJIAHHPOBATH 06€3 B3DHBAaHHS, KaK
a3pONIIaHY, TO PYJH 3TH He MOIYT GHTHL BHYTDH-TPYGH.
JlonxHEH GHTH: 1) TOPH30HTAJBHHMI DYJAb BHCOTH, 2) OT-
BeCHHY pyJab HAIPaBJIEHHS H, HAKOHEL, 3) pYyJdb 60KOBOI
yeroitunBocTH. IlepBHe fgBa Heduero ONHCHBATH, TAK KAk
OHHM TOMIECTBEHHH C PYJIAMH aspomiaHHHMH. Ho nefier-
BYKOT OHH H B IIyCTOTe, 6Jarofapsd GHCTDPOMY IIOTORY BH-
XOAAUINX H3 OTBEPCTHS B3PHBHOH TPYOH I'a3oB. Y KIOHEHUE
PyJd BH3HBAET HA HEro JaBjeHHe II0TOKa (IPOAYKTOB
TrOpeHddA) ¥ COOTBETCTBYIOUIee YKJIOHeHHe CHAapsAna. OTH
PyJH MOTJH OH HMETh OYeHb MAaJylo INIOmIajb, B BHAY
GHCTPOTH I'a30BOro ITOTOKA; HO paKeTa MOJKHA IJIAHADO-
BaTh B BO3[yXe, K&K a5POMJAH, H IOTOMY ILIOWAD pyJeil
6ynmer Takad ke GoJpluasd, kKar y camoieTa. To ske MomeM
CKa3aTh H NP0 KPHIAYINKH GOKOBOH ycToiiyusoctu. Ilo-
cTaBjleHHHe 110 60KaM KopIlyca CHapsina, OHH GyIyT pa-
G6otaTh TONBKO B atMocdepe. IloaToMy, KpoMe OGHKHOBEH-
HHX 5HJEpOHOB caMOJieTa, HyX&eH Jpyrod opran ycroi-
YHBOCTH, NeHMCTBYIOINHI H B IyCTOTe. 910 ecTh HeGomBmIan
MJIACTHHKA IepeJl BHXOAHHM OTBEPCTHEM TPy GH, MOTYIIas
BPAIIAThCA BOKDYT' OCH, IIapaliel]bHO# OCH TpyOH HIH
pakern. IIpH TOBOpaYMBaHHH IIACTHHKH, BHJIeTaOMHI
73 TPYOH IIOTOK CaM BpAIaeTCH; POKIAETCA ero BHXpe-
o6pa3Hoe [IBHJKeHHEe, YTO H 3aCTaBJseT CHapAx II0BOpa-
YHBATHCA BOKDYI' CBOeH JAJAHHOM OCH B Ty HJIH JAPYrylo
CTOpOHY.

Ecau a10T pyab Hapysk®, BHe TPYOH, To 0H 6yzmer
nef{CTBOBATh H B BO3lyXe, KaK a3POIIAHHHE 3HJIEPOHH,

8
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HEe3aBHCEHMO OT B3DHIBAHHMS; HO OH Yepe3uyp cuaal H IJs
NJAHHPORAHAS He HCNHTaH. IlosToMy, xpoMe Hero, IIpH-
JeTcsa NPHOErHYTh H K 0CHKHOBeHHHM siiepoHaM. UsBHBH
B3PDHBHOH TPYOH, €CIH OHH €CTb, TaKKe JOJMKHH OHTH
OTHECeHH K OpraHaM HaIIDABJIEHHS WJH II0JOMEeHHS.

PakeTa AOMKHA MMeTb KBapueBbie NPO3payHble OKHa,
YTOOH BCe KPYI'OM MOXHO OHJIO 0603peBaTh M UTOOH OHH
He MOTJIM IIOJIONIATHCA OT HarpeBaHMsI H TpAckH. BHyTpH
OHH JOJKHH OHTH ITPHKPHTH APYTHM NPO3PAYHbIM CJIOEM,
3AUANAOUIAM OT TYOHTEJLHOI0 JeHCTBHA YHCTHX COJI-
HEYHHRIX Jydeii, He 00e3BPexKeHHHX 3eMHOH arMocgepod.
KoMnac exBa-iu MOXeT CHYKHTH DPYKOBOJCTBOM K oIlpe-
JleJIeHHI0 HampasieBsHda. IIJ1a 3TOro NPHrojHH 6oJee BCEro
COJIHEYHHeE JYYH; & €CJH HeT OKOH HJIH OHH 3aKDHTH, TO
GHICTPO BpallallnHeca MaJeHbKHe JUCKH. KopoTkoe BpeMsa
B3DHBaHHA H NpeGHBaHMA B arMocdepe OHH MOIyT CIy-
HKATH 6e3yKOPHBHEHHO.

B BEAy TOro, 9TO BHIOAHEe BCEro HAIIPABIATHCSA
TIpH HeGoJBLIOM YCKODEHHHH (C) pakeTH, HHKAaKHX OCO-
GHX IIPeJ0CTOPOKRHOCTEH IS COXPAHEHHA 4YeJOBEKa OT
ycHJIeHHOH TsiecTH He TpeOyeTcs, Tak Kak 5T0 yCUJIeHHe
OYeHb MaJIO M HOPMAJBHHHE CYy06‘€KT BHIHECeT ero Jake
crod. IIpH TOM OHO NPOJOJIKAETCS HECKOJBKO MAHYT, CAMOe
6oxbuIoe 2—3 YacoB. [[pOAYKTH ero OQHXaHHs JOJHKHH
NIOTVIOINATHCA ULeJI0YaMH M JIPYI'HMH BellleCTBAMH, IIPO 4TO
3HAIT Xopoulo xuMukH. Takike MOJKHH 06e3BPeRABATHCA
U BCe TBep/AHE U KUAKHe BHJeJeHUd dedoBeKa. O HOOH-
BaHHH B 3pHpe KHCIOPOAA H IHIIA MHOI'0 MHOK ITHCAJOCH.
Jleso 5T0 HECOMHEHHOH O0CYINeCTBHMOCTH.

Temepsr MH IIOTOBOPHM O TOM, KaK MOMHO Ha4YaTb pa-
60TY KOCMMYGCHHX JOCTHOHHH HOMOAAGHHO, ceH4ac Ke.
OGHKHOBEHHO HOYT OT HM3BECTHOI'0O K HEH3BECTHOMY: OT
IBeHHOM UrOJIKH K IUBeiiHOHM MalnyMHe, OT HOMa K MSCO-
PyOKe, OT MOJOTHJIBHHX IEII0OB K MOJOTHIKE, OT SKHIIAMka
K aBTOMOGUJI, OT JOAKH K Kopabmo. Tak u MH gyMaeM
IepeATH 0T a3poIJaHa K PEaKTHBHOMY IPHGODPY—AJs
3aBOGBAHUA COJHEYHOM CHCTEMH. MH yiKe I'OBOPHJH, 4TO
pakera, JeTd CHayaJa HeHn36eHO B BO3LyXe, [0JNHHA UMETD
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HEeKOTOpHe uyepTH aspomiaHa. Ho MH y#e okasHBaJH,
YTO B HeM HEUPHIOfHH KoJeca, BO3YUIHHEe BUHTH, MOTOD,
NPOHHLAeMOCTh IIOMEICHAA JIJIA I'a30B, 06peMEeHUTEJIbHH
KpHJbs. Bce 9T0 MeluaeT eMy IOJYYHTh CKOPOCTh, GOJIb-
niyo 200 MeTpoB B CeKYHAY HIH 720 KHJ0 B Yac. CamoieT
noJKeH OHTH Ipeo6pazoBaH. OH He GyHneT IPUIOXeH IJs
HeJeil BO3AYILIHOIO TPAaHCIIOPTa, HO IOCTENIeHHO CTaHEeT
IPHrOJieH [ KOCMHYeCKHX NyTellecTBHil. PasBe H ceii-
9ac adpoIlJaH, Jerasd Ha BHCOTe 12 KHJIOM., He OJ[0JIeBaeT
yaxe 70 —80%0 Bceil arMocepH H He IPHOIHKAETCH
K chepe yHCTOrO 3hHpa, okpyxatomero 3emiio! IloMoxeM
e eMy IOCTHTHYTH 6o0iapmniero. Bor rpy6He CTyneHU (co
MHOTHMH IIPOMEXYTOYHHMH, KOTOPHE OIIYCKal0) Pa3BHTHUSI
U T[peo6Pa3oBaHHA aspPOILIAHHOIO JieJla, JOCTHIrAIOIIero
BHCIIHX I[eJeil:

1. YerpanBaeTcs pakeTHHI caMOJIeT ¢ KPHJIbAMH H
OOHKHOBEHHHIMH OPTraHAMH HanpaBieEAd. Ho GeH3HHOBHII
MOTOP 3aMeHeH B3DHBHOH TPYG60H, KyJa HAKaIABAKTCA
B3pHBYAaTHE ReIIECTBa CJIA60CHIBHHM HABHAraTeseM. Bos-
QymHoro BHHTA HeT. HCTh 3amac B3pHBYATHX MATEPHAJIOB
H OoCTaeTCs IIOMellleHHe JJId IIHN0Ta, 3aKPHToe IeM-HHOY b
NIpO3paYHHM, Tak KaK CKOPOCTh TAKOr0 aumapaTa 60Jblne
a3pONJaBHOA M CKBO3HAK HEBHHOCHM. JTOT IPHGOD OT
PeaKTHBHOI'0 [eHCTBHS B3PHBAaHHA ITOKATHTCA HA II0J03bAX
110 CMa3aHHHM peJbcaM (B BHAY HeGOJBIION CHAgaJa CKO-
POCTH, MOT'YT OCTaThCA H KOJeca). 3aTeM, HOXHAMETCA Ha
BO3JYX, JOCTHI'HET MAaKCHMYMa CKODOCTH, IIOTepdeT BecCh
3aIac B3PHBYATHX BEINECTB H 00JeI'YeHHHH HaYHeT IIa-
HHDPOBATh, Kak OOHKHOBEHHHH HJIH 6e3MOTOPHHI a3pPOIIIaH,
YTOOH 6e30ITaCHO CIyCTHUTHCA Ha cylry. Takoi OomHT, ecan
BePDHTh raseTaM, YRe OHJI NPOU3BEJeH € ITOJHHM yCIOX0M
KaKHM TO HHKEHepoM B ABCTpAJUH.

KosnuyecTBo B3DHBYATHX BEUIECTB H CHJIY B3PHBAHASA
HaZo TOHEeMHOI'Y yBeJHIHBATH, TAKKE MAKCHMAJBHYI0 CKO-
POCTH, NAJBHOCTH, & TJIaBHOE — BHICOTY IIoJieTa. B BHEIY
IPOHHLAEMOCTH JJId BO3AYXa YeJ0BEYeCKOro IOMeIleHHs
B CaMoJeTe, BHCOTA, KOHe4YHO, He MOXeT OHTH GOJbIle

8*
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H3BEOTHOH PEKOPAHOH BHCOTH. [J0CTATOYHO H 5 KHJO IIOJ-
HATHA. Ilep BTHX ONHTOB— yMeHbe YIPaBJIATH adpolla-
HOM (IIpDH 3HAYHTeJILHOH CKODOCTH IBUMKEHH), B3PHBHOII
Tpy60#l H ILTAHAPOBAHHEM.

2. KpHupa IOCHeAYIOILIUX CaMOJETOB Haj0 IOHe-
MHOI'y YMEHbIIATh, CHJIY MOTOpPa M CKOPOCTb YBeJHYH-
BaTh. IIpaneTca NpHGErHYTH K II0JMYYEHHIO Ipe/iBaApPUTEb-
HOH, [0 B3DHBaHHA, CKOPOCTH C ITIOMOINBI0 ONHMCAHHHX
paHee CDeliCTB.

3. Kopnyc naabHeHIIHX a3pOIJIaHOB ClellyeT HesaTh
HEeIPOHHIaeMHM [JId I'a30B M HAIIOJHEHHHM KHCJODOJOM,
¢ npu6opaMy, IOTVIOMIAIOIIMMA YIJEKHCIHHE ras, aMHaK H
Ipyrae IpOAYKTH BHJeJeHHs dejyoBeka. Ilexb—mIocTHraTh
0600 paspexeHHd BO3AYyXa. BHCOTa MOXkKeT MHOIO IpHU
BOCXOAUTH 12 KHJIOM. B cmay Goapnioii CKOpPOCTH mpe-
CIIyCKe, NJs 6e30laCHOCTH, ero MOXHO IeJaTh Ha BOJe.
Henponnuaemocts Kopmyca He JaCT pakeTe IOTOHYT.

4. IIpHMeHAITCA ONMHCaHHHE MHOI pYJH, JeHCTBYIO-
IIHe OTJIHYHO B IIyCTOTé H B OYeHL Da3pelkeHHOM BO3-
lyxe, Kyna 3ajeraer cHapanx. Ilyckaerca B xong 6es-
KDHJHI a3poIlIaH, CABOCHHHH HJHM CTPOEHHHH, HAZLYTHH
KHCJIOPOJI0OM, epMEeTHYeCKH 33KDHTHMH, XOpomo IJIaHH-
pyomui. OH TpeGyeT IJd IONHATHH Ha BO3AYX G6OJb-
1Ied Ipe/BADHTEJIbHOH CKODOCTH H, CTaJ0 GHTH, ycCoBep-
LIeHCTBOBAHHA Pa36eXHHX NpPHO60poB. IIpHGaBOYHAA CKO-
POCTH JACT €My BO3MOKHOCTH IIOJIHEMATHCA BCe BHINE H
BHIIe. IleHTpoGexHad CHJIA MOXeT yXe IIDOABHTH CBOE
HelicTBHe H YMeHBIUUTH PaGOTy IBHKEHHA.

5. CKOpOCTh JOCTHTaeT 8 KHJQ B CeKYHAY, LIeHTpO-
6esHAs CHJA BIIOJHE YHHUYTOXKAET TAXKECTh H PaKeTa
BIEPBHE 3aXONHUT 3a nIpefexn oTMocepH. Iloserapmiu
TaM, Ha CKOJBKO XBaTaeT KHCJODOJa H IIHINH, OHA BCe ke
CIIHDAJBHO BO3BpAIAeTCS Ha SeMJI0, TOPMO3S ce6sd BO3-
AYXOM H INIAHHDPYSA 6e3 B3PHBAHHA.

6. Ilocae 3TOro MOMHO yIOTPeGIATH KOPILYC IIPOCTOIA,
HeclBoeHHHH. IlodeTH 3a aTMocdepy moBTOpAKTCH. Pe-
AKTHBHHEe IIPHOODH BCe G6oaee M Gojiee YAAJANTCA OT
BO3MYIIHOH 000J0YKH 3eMJIH H IIpe6HBal0T B apupe Bce
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JoJiKe M JoJuke. Bce ke OHM BO3BpAIATCHA, TAK Kak
HMeT OrpaHAYeHHHH 3amac IHINA H KHCJIOPOAA.

7. JleramTcs TONMHTKH U3GABHTHCS OT YIVIEKHCJIOrO
rasa 4 ApYruax YeJoBeYEeCKHX BH/EJEHHH ¢ IOMOIIBIO IIO-
JO0OpaHHHX MEJKODOCIHX pacTeHHH, TaOIAX B TO K9
BpeMs IHTaTeJbHHE BelllecTBa. Hax 3THM MHOI0, MHOI'O
pa6oTanT U MeIJeHHO JOCTHrAaloT yclexa.

8. YcrpamBaloTca sQHPHHe CKagaHIPH (0w IH)
I0a 6e30IIacHOI0 BHXO0]a M3 PaKeTH B BQHP.

9. Ilng moaydeRHs KHCJODPOAA, NHIIM M OYHUINEHHA
PaKeTHOr'0 BO3AyXa IPHAYMHBAIOT 0COOHE IIOMEINeHHs JJA
pacreHmii Bce 3To, B CJ0XEeHHOM BHIE, YHOCHTCS pake-
TaMH B 3QHpP H TaM pAacKJAOHBAETCA H COeJAHHSETCH,
YeqoBeKk moCTHraeT GOJBIIEH HE3aBHCHMOCTH OT 3eMJH.
TaKk Kak OOOHBAaeT CPEACTBA KH3HH CAMOCTOATEJNHHO.

10. Bokpyr 3emiau ycrpamBanTcs OGLIHPHHE IIoCe-
JIeHHUSI.

11. Hemoap3nBalOT CONHEYHYH) SHEPrHI0 He TOJBKO
IaA TMTaHMA H YAOGCTR KH3HH (KOM(OpTa), HO U JIA
1IepeMeIneH s M0 BCeil COJHEeYHOH CHCTeMe.

12. OCHOBHBAIOT KOJOHHH B IIOfiCEé ACTEPOHLOB M
JIPYIHX MeCTaX COJIHEYHOH CHCTEMH, I'[é TOJHKO HaXOmAT
He60JbIIHe HeGeCHHEe TeJa.

13. Pa3puBaeTCd IPOMHILIOHHOCTh H Pa3MHOMKAIOTCH
HEBOOOPA3UMO KOJOHHH.

14. JlocTuraeTcs WHAMBUNYaJbHOE (JHYHOCTH, OT-
IeJBHOI'0 YeJIOBeKa) H 06MeCTBeHHOE (COLHANNCTHYECKOe)
COBEpIIEHCTBO.

15. HaceseHne COJHeYHOH CHCTeMH HeJaeTCA B CTO
THCAY MHJJITHOHOB pa3 GoJblie TellepemHero 3eMHOTO.
JocTtaraeTca IpegeJ, Iocie KOTOPOr0 HeH36eRHO pacce-
Jenme 1o BceMy Mieunomy IlyTH.

16. Haumnaerca yracanme Coxmua. OcraBineecs Ha-
CelieHHe COJHEeYHOll CHCTeMH Y[AaJdAeTCA OT Hee K JPYrHM
COJHIaM, K paHee yJeTeBIUHM 6paThiM.
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Crabas TamecTb. OTPbIBOK W3 MOeH KHUrH ,[pesbl 0
3emae u Hebe“. 1895 r.

Mb! Ha acTtepoupe, HO BUAHOM C 3eMAM B AyvliHe Te-
AeCKONbi, TaK Kak AuameTp ero He 6osee 6 kuaom. (Takie
IVIAHETOHMAH YCMAaTPHUBAIOTCA C YPe3BHYAaHHHM TPY/IOM
H TOJIBKO B CaMHe HIaHTCKHE TCJEeCKOIIH. Jlerde Bcero
OTKPHBAIOTCS OHM IIpH IloMoInH ¢ororpadun. Tak, ¢ He-
COMHEHHOCTBI0 TIOATBED:KJEHO OTKDHTHE IIJIAHETOHIOB:
ArartH, Pnriaropun u OpHroHu. IlepBagd H3 HHX HMeeT
TollepeYHHK, He IIpeBHINalInuii 6—7 Beper). TawkecTs
TYT TaK CJa0a, 4TO JIOCTATOYHO TIOHATY*KUTHCA — IIPHTHYTH
MMOCHJIbHEe, H MH BEeYHO OyAeM YHNAJAThCA OT Hero W HH-
KOr/la K HeMY He IIPHOJIU3HMCSA ; MH 0CBOGOKIaeMCA OT CHIH
ero TACOTEHHsS OJHHM XOPOLIHM IPHIKKOM, KOTODHIl IIOX-
HAJ 6H HaC OT IOBEPXHOCTH 3eMJH BCero JHIUb Ha 1!/4 METP.

Toxpko CoJsHIle YKJIOHAT HAll IPAMOM IMYTh H 3aCTa-
BUT 06pamlIaThCd BOKPYI ce6s, KaK 3aNPaBCKYI0 IIJIaHETY;
BCJELCTBHE 3TOr0, Uepe3 HeKOTOPOe HOBOJBLHO IPOIOJIKH-
TeJbHO® BpeMsA, MH MOMeM OIATh OHTH GJH3KO K OCTaB-
JIeHHOMY HaMH aCTepPOHAY, YIaJsdfaCh OT Hero Io Kpyry
A HAarOHAA ero C3aJd.

IIpomuy He cumTaTh Haul aCTEPOHA OYeHb MAaJEHb-
KHM: OKPY:KHOCTbH €ro HMeeT OK0JI0 17!/ KHJIOM., IOBEpX-
HOCTh — 9yTh He 10.000 TeKTapoB (mecATHH), 06‘e€M —
92 ky6. KHJOM., & Macca ero, IpH cpeiHeH IJIOTHOCTH
deMan, B 6000 pa3 G6ojJee MACCH BCEro 4eJ0BEeYECKOI'0
HacCeJleHAsA 3eMHOI0 Iapa.

CpaBHOTeJNbHAaA IIOBEPXHOCTH 9TOr0 aCTepOMIa Ieii-
CTBHTEeJHHO KDOXOTHAS: Ha HeH MOMeT yCTPOMThCA He 60-
Jee 3000 3eMHHX JKHTeJeil ¢ HX DACTOYHTEJNbHHM X03di-
crBoM (mramera or CoiaHma pagbme 3eMIH W IOTOMY
BHEPTrHA JydYeHl CBeTHJa pas3a B 3 MeHble). Boobuie e
MOJKET TOMECTHTHCA H KODMHTBCA OKOJO 8 MHJITHOHOB:
HEMHOKKO TeCHeHBKO, HO TAMKECTh 09eHb Ciab6ad: NPHTHH
H JeTH, RyJa X0YelIb.

TyT nparamenne B 2250 pa3 MeHee, 4YeM y I0BepX-
HOCTH 3eMJH. 9TO 3HAYHT, 9YTO BH TYT II0OHeceTe 2250 Imy-
J0B C TAKOW e JIeTKOCTBI0, C KaK0l Ha 3eMie 1 OYyA;
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TAMKECTH COGCTBEHHOI0 TeJla BH He UYBCTBYeTe, IIOTOMY
4TO BaC K I0YBe IIPHIIHDAET CHJa B 7 30JI0T., 110 3eMHOMY ;
MacCCHBHHH YYI'YHHHIf Ky6 B ca¥eHb, IIOCTABJIEGHHHII Ha
I'0JI0BY, IPOA3BOJUT HaBleHHe, KaKk KOP3HHAa C XJe6oM,
BecqAlllasd MeHee 2 MYMOB; TdXeCcTh GOYKH C BOjolf 11po-
H3BOMHT BIEYAaTJIeHHe THAMKECTH CTaKaHa C BHHOM, YeJOBEK
Ha TJIeYaX,—Kak KYRJa B 7 BOJOTH., 2250 9eJOBeK,—KAK
OJIUH YEJIOBEK, Jlaske MeHee, TaKk TaKk Ha 3eMie Ipu6aB-
JsieTcA elme co6CTBeHHAA O6GpeMeHHTeJbHad THHKECTh, TYT
JKe ee HezaMeTIIo.

BH cTouTe Ha II0BEDXHOCTH aCTepOMA2 NPHMO, 110
36MHOMY, HO MaJeiilnee Ballle [BHKeHHe B3JHMaeT Bac,
KaKk NMYNIHHKY, Ha BO3AyX. Y CHJIHe, Hy:XkHOE IJd TOrO,
9TOGH BCODHTHYTH Ha 3eMHOI OO B 2 BepIlKa (10 CaHT.),
B3JIHMaeT BaC TYT HA BHCOTY 120 caeH, T.-e. HEMHOIO
Huxe GamBy Jiidens. TamecTs HACTONBKO MM3EpHa, YTO
¢ TOJyCaskeHHOH (! M.) BHCOTH BH Oyjere IIaJaTh B Te-
UeHHe 22 CeKYHH, YyThb He TIOJMHHYTH.

Ecin BH HapoyHO HAKJOHUTECH W B3aXOTHTe II0Ba-
JHATHCA Ha II0YBY, IO0GHO IIOANMJEHHOMY AepeBY, TO BH
6yneTe XKAATh OKOHYAHUS BTOI'0 YAOBOJBCTBHS HECKOJHKO
MHHYT, H yAapa OT MaJeHUs, KOHeYHO, HAKAKOro He IIO-
yyBcTByeTe. ECaHM BH TIOHOMKMeTe HOI'H, YTOGH CeCTh, TO
HOI'M BallE OyAyT BHCeTh B NPOCTPAHCTBe Ge3 OIIOPH
CeKyHJ 10, B Te9eHHe KOTOPHX BH yclieere 3aKypHTH NallH-
pocy (¥&aJp, UTO OTCYTCTBHE BO3/LyXa STOr0 He IIO3BOJIHT).
Ecau BH, Jesa, monieBeJpHeTeCh, IOTAHETECH, YAXHETE,
3eBHETe, TO HeMeJJIEHHO BaJeTaeTe KBepPXYy Ha HECKOJLKO
apIliHH, HY TOYHO ITEPHINIKO, HA KOTOPOE IOAYJ BETEPOK,—
IO/IHAN ero, IPOHeC HeMHOrQe H ONATH YPOHHJ. Jlemarh
H CTOATH BH MOMeTe Ha OCTPHX KaMHAX: TeJla He H3pe-
meTe, 60Ka He OTJIexHTe. EciH BH 3a6yjerech m GHCTPO
BOKOYHTe, KaK BCKaKHBaeTe (Ha 3eMJe) ¢ TPABH Ha BCTPeYy
Hylleit K BaM /laMe, TO MOMEHTAJBHO YyJeTaeTe B IIpo-
CTD2HCTBO Ha HECKOJBKO COT CasKeH H IIyTeIlecTByeTe
MHHYT INECTh, OCTABIAL OGeJHYIO (XOTA U BOOGpamaeMyio)
JaMy BrayGoKoM He[OyMeHAH. 3 MHHYTH BH TIOXHAMAETeCh,
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CTOJBKO e OlyCkaeTeChb—IAe-HHOYAb caskeH 3a 100 OT
3JI0TI0JIY YHOH OCOOH.

MenxHe Bemmw He KuJaliTe—OHH YJETAalOT HABCEIJa,;
HO M NIYJOBHe KaMHH He TPYOHO KHIATh Tak, 9TO OHH,
CTAHOBACH A3POJHTAMH, H4 BEKH HCYE3aI0T.

3eMHOH CeRyHNHHI MaATHHK, aplumHa 11/2 MJIHHOI,
Kaqajcd TYT B 47 pa3 MelJeHHee H 4acCH, BMeCTO, Halp.,
1 yaca 34 MHHYT, IOKAa3HBAJH 2 MAHYTH: BpeMd LIJIO
Kak OH B 47 pa3 Me/JleHHee. 3IeIUHHI OeKYHIHHIT MaAT-
HUT TaK KOPOTOK (MeHbIIe !/2 M.M.), YTO €ro He BHIHO.
KapMaEHHe 9aCH XeHCTBYIOT HCIPAaBHO (T.-€. XOX HX OT
TSAMECTH IIOYTH He 3aBHCHT).

BexaTs Ha IIaHeTe H Jame XOXHTH OYeHb HOYMOOHO:
TIpH MaJledliefl TaKoBOif IONHTKe, BH yJeTaeTe KBepXy.
BrpodeM, MOXHO OeXaTh T'HMaHTCKHMH IIaraMd, B He-
CKOJBKO CaXeH KamIHH, OeHCTBYHA, OOHAKO, HOraMH
kpafige HemHO. YyTh MOCHJIbHEEe —H BH HAYHHAETE KYBHP-
KaTbCA B IIPOCTPAHCTBe Ha IIEPBOM e 1Iary, Tak 94TO
Ipyroil mar IPHXOIHTCA HeJaTh He HOTAMH, & TOJOBOM,
pykams, G0KOM, IeM IIpHIETCH.

Ecam xormTe myremmecTBOBaTH, Jyulle CKasaTh, 06-
JieTeTh KPYIoM INVIaHeTy II0 Pa3HHM MEePHAH3HAM B OCMOT-
peTh ee IIOBEPXHOCTh, TO Jyullle IMOCTYHNaTh TaK: OTTOJIK-
HHTECh HOTaMHM, B JeKkadeM II0JI0XKeHHH H B FOPU30HTAJIb-
HOM HAIIDaBJIEHHH, OT KaKOI'0-HACYAb O0JbIIOr0 KAMHA HIH
BHCTyNa IaHeTH. Torma BH IoJeTHTe, KaK DHGa B BO-
Jie,— OYATO HOIIHBeTe: HA GOKY, *KHBOTe HJIH Ha CIIHHE.
Ecau BH OTTOJKHYJHCH cJa6o, TO, IPOJIETEB HECKOJBKO
COTeH CaieH HIH 0oJjee, BH IPH6IH3HTECH K 1109Be H 6y-
IeTe ee YYTh-9yTh CKOOJNHTH; TYT BH elle OTTOJKHATECH
FOPH30HTAJIBHO O KaKOH-HHGYAb BHCTYN II0YBH —HU TaK
5—10 pa3 — 0 Tex IIOp, IIOKAa COBCEM He IlepecTaHeTe
KacaThCd ee; 3T0 GyZeT 03HA9aTh, 9T0 LEHTPOGexkHAA CHIIA
m060poJIa TAKECTh IVIaHeTH. BH JeqaeTech ee CIYTHAKOM,
ee JYHOH H IlepecTaeTe OIyImaTh BJIHSHHe TSAMKECTH; BH
B Cpele KaXyIeroca ee OTCYTCTBHSL.

He momymaiite, 9ro HysHa GoJbImad CKOpoCTh! Jo-
BOJIBHO H OJHOI'0 IPH*KA B IOPU30HTAJNBHOM HallpaBie-
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HOH, H yCHJIHe IJA STOr0 HAJA0 POBHO BJBOe MeHbllee,
9eM JJIA II0JHOT'O0 YHaJeHHsS OT IIJIAHeTH,; CTaJo GHTb,
0OHO SKBHBAJEHTHO 3eMHOMY IIDHIKKY Ha BHCOTY 14 Bepul.
(3/s Merpa). 1 caMoe Jydliee MPHOGPECTH Cpa3y IIOTpe6-
HYI0 CKODOCTH (3,6 MeTpa B 1 CeKYHNY), OTIHXHYBIIHCH
MmocHJIbHEe, Kak 5TO BH JeJlaeTe B 3eMHOH KyNaJdbHe, OT-
TATKHUBASACH OT Hee HOI'AMH.

3aMeqy, 4T0 BO BpeMs BCSIKOI'0 DOJa IIPHIKKOB H
TOJeTOB (Hake H Ha 3eMJe, He CYMTasd BO3LYX), IIOKA BH
He KacaeTech II0YBH, BH TaKiXe B cpefle BUAHMOTO OTCYT-
CTBHA TS’KECTH, KAK H IIPH NYTEIIeCTBHH KPYIoM IJIa-
HeTH. IlyTemecTBHe 3T0 CoBepImIaeTcA 6e3 KAKOIo-I1HG0
pacxoja CHJ (KpoMe eNHHOBDEMEHHOI0 pacxoha, T.-e.
TIpHKKA) B TedeHHe 1 4Yaca 24 MHHYT (1,4 9aca), CO CKO-
pocThio 3,6 MeTpa B 1 cexyHAY (MeHee 12 ¢., HIH MeHee
12 Beper B yac). Ckopee ABHIAaThCA HeJb3d, IIOTOMY YTO,
B NIPOTHBHOM cCJyyae, B OyleTe yHaJAThCA OT ILIAHETH
H, IPH CKOPOCTH B 1!/z pa3a 6osbliei (5 MeTpoB B 1 cek.,
17 BepeT B 1 4Wac), yAaJHuTeCh OT Hee 6e3BO3BPaTHO.

Ecau 60 miaHera Bpaljajach, TO OIIMCAaHHEE SBJe-
HHS YCJOMHNIACH OH.

XOTa IIpH 5TOM KPYTOCBETHOM IIyTeINeCTBUH HAKAKHX
ycuamit He Tpe6yeTca—IIpoe3aalTe X0Th TPHIIHOHH BEPCT,
HO He XOpOIIO TO, 9TO CKOPOCTb (17 BepCT B 4ac) MaJa.
[IpaBna, yCTPOHBIIA II0€3]] KBEpXY KOJeCaMH, IIOJOOHHIM
OTDPaKEHHOMY B 3epKaJbHOM IIOTOJKE, MOXEM JBHIaThCS
€O BCAKOI CKODOCTBIO, H60 LEHTpOOeXHad CHJIa GYHerT
clepxHEBaTECA pedbcaMH. Takoi I1oess, [BATasaCh B 47 pa3
ckopee (550 B. B 1 9ac), poxkjaeT LeEHTPOGEXRHYIO CHIY,
PaBHYI0, HO 06paTHYI0 3eMHOU TaxecTH. Ilaccaxmp, Tak
CKa3aTh, ,C 06JIaKOB IaJaeT Ha 3eMJI0“; IPH CKOPOCTH,
B 2!/2 pa3a MeHbllel, TAXecTh, Kak Ha JIyHe. O6pasoBa-
HHe TAKeCTH, IIOHATHO, YCHJIUBAET TPeHHe U 3aTPYRHAET
X0X I0e3[a.

Bor acTepoua, AuameTp KOTOpOro paBeH 56 Kuao-
MeTpam (HeKOoTOpHe acTepOMAH MeHbINe, Apyrdae GoJblie;
IEePBHX 0K0J0 300 IITYK, IMOCHENHHX 0KO0JIO — 700; OKPYK-
HOCTh~— 176, TIOBEPXHOCTL — 9856 KB. KmJ.). Tak Kak ILTa-
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HeTa HaXOJUTCA NOGIH30CTH OT ONIHCAHHOM, TO HOJb3yeTCs
OHa TOI0 e dHepruel Jyded CoaHna, HO IIPONHATATH MO-
JKeT, 110 CBOEH IIOBEPXHOCTH, OKOJIO 800 MHJI. 06HTaTeNel.
O6‘em ee B 1000 pa3 GoJblie o6‘eMa NpeAHAYINed Ia-
HerH. [lnanHera, Kax XOTHTe, coJuigHafd. IIDHIKOK Yike
IT0[HIMaeT Bac O4YeHb HEMHOI'0 — Ha KaKHX-HHGYAb 130 ca-
#eH (281 MeTp). Uepes KOJOKOJBHIO HJIH PEKY IepeNpHII-
HYTh, KOHEYHO, HeTPYHAHO. TsdAkKeCTh BCe JKe IaeT cebs
JYBCTBOBATL: Ballle TeJIO, BHIPAXasACh II0 3eMHOMY, BECHT
TOYTH (YHT, CcOpOKaBeJepHad 60UKa yike He Jerka, Kak
CTaKaH C BHHOM, & KakK LeJHX JBa WIT0da; BeApO ¢ BOJOI
JaBUT C CHJOK Haulell 0CBMYUIKH QYHTA.

XoTh TIJIaHEeTa W COJNMHASA, HO 6eXaTh Ha Hel He-
CKOJIbKO yIoGHee, yeM Ha npefHaynielf; ToIbKO HE TOPO-
IIATECh, IIPH MaJei el TOPOIIABOCTH HayHeTe KYBHD-
KaThCA.

KaMeHb, KHHYTHH €O CKOPOCTHIO 50 MeTp. B 1 Cek.,
OCTAaBJISET ILTAHETY HAaBCerZla; Ha JeMJie KaMeHb C TAKOl0
BEPTHKAJBHOI0 CKOPOCTHI0 IIOJHHMAETCA HAa BHCOTY 125 M.,
HJIU 60 Ca.; II03TOMY He TOJBKO IIYJH H SAApa, HO U JeT-
CKHH JIYK MOeT ILyCTHTh CTpeJy, 0CTaBAADILY0 IIAHETY.

KaMeHs, MymeHHHN Tpauioii HJIH ADYLHEM IpOCTeH-
M 06pa3oM, Jerko IoJydaeT HAJAJNeXAlIyIo JJIA OCTaB-
JIeHHA IIJIaHeTH CKOPOCTb.

IToesn, uMeOIHEH CEKYHAHYI CKOPOCTH B 36 MeTpOB
(126 KHJIOM. B dac), TepAeT OT LEHTPOOEHKHOH CHJIH CBOH
Bec; Takafd CKOPOCTh Ha ILJaHeTe, II0 XOpolIeMy IIyTH,
COBEpIIeHHHEe NYCTAKH. [[eHCTBHTEJNLHO, — BO3NYXa HeT,
TAMXECTh B 225 pa3 ciaalee, 9eM Ha 3eMJe H IIOTOMY Tpe-
HHe BCeX POJOB YMEHbIIAeTCA BO CTOJBKO ke pa3. [la
TIPHUTOM, IIPH 3TOH CKODOCTH B 120 BepcT, KOTOPYIO HHOI'NA
HAMEIOT H 3eMHHe JOKOMOTHBH, TAXKECTD, a, CJIeJ0BaTeNbHO, H
TpeHHe OKOHYATEJbHO HCYe3alOT; I10e3]] B3IHMAaeTcsa KBepXy
H HeceTcd BeYHO 0e3 3aTPATH CHJI, eCJH B CaMOM HadaJje
eMy JIeTKO HATH, TO TIOTOM ellle Jierde, MOTOMY 4TO MaJHH
BeC €ro, ¢ yBeJHueHHeM CKOpOCTH, elme G6oJiee YOHBaeT,
IIOKa He COHAeT Ha HYJb.
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Ha 3roit miasere MoxHO OH GHJIO, IPDH OYeHb IVIaj-
KOH Jopore, e3fHTh H Ha BeJOCHIIEJaX, NPHCIOCOGHB HX
HECKOJIBKO K MaJo#l TAKeCTH; HO, IDH YCEDAHH, OHH
OCTaBAT TJIAHETY, H BH, BEePTACh BMECTe CO CBOHM BKHITA-
JKeM, YJIOTHTE B IPOCTPAHCTBO.

Actepona ¢ Aunametpom ewe B 10 pa3 6oabwum. [{ma-
Merp ero paseH 560 KHJIOM. (sBecTHHE MHE aCTePOHIK
MeHbIlle pa3MeDaMH, HMeHHO: Becra — 435 kmu., Ilepepa —
367, laanana —255, IsHOMHEA —187, I0HOHA —172 H T. 1.),
T.-. OH TOJbKO pa3 B 6 MeHbIIe JYHHOTO; Kak BHIHTE,
ATO y:e BIIOJIHE OCHOBATeJbHAA IIaHeTa. TsaMmecTh Ha Helt
B 221/2 pa3a MeHbIIe 3eMHOH. YeqoBeR ITPHIHET TOJbBKO
caxeH Ha 10; CTaJ0-GHTH, HEPENIPHTHET 30POBYI0 Gepesy,
5 BTasKHHU [0M, DPOB, PeyYeHKY, CakeH B 40 UIHPHHH.
YeTHpexnynoBHH CYO‘€KT BECHT 30eCh CTOJBKO IKe,
CKOJIBKO Ha 3eMJe 7-MH GYHTOBOH mopoceHok. YexoBek
¢ OGHKHOBEHHHMH CHJAaMH, 6e3 HaIpAReHHA, HeceT Ha
IJIe9ax, Ha T'OJIOBE, HA PYKAX, I'ie YHOOHO — LeJYI0 TOMITY
u3 20 —40 0co06, emy noAoOHHX. KpemocTs MarepHanoB
110 OTHOIUNGHHI0 K CHJE TAXKECTH H TyT BeChbMa BeJHKa.
Hamp., yesoBex Kagaercd Ha KadeadX, 6HIeBKH KOTOPHX
HEMHOrO TOJIe CYpoBHX HHTOK. (CTpoeHHe O0JHHAKOBOH
KOHCTPDYKUHH C 3eMHHMH B 22 pa3a BHIIe. ¥ Bac Io-
CTPOMJIH GAINHI B 300 METPOB BHCOTH, a TYT MOIVa OH
6HTH B 6 BepcT (6,6 kmi.). KaMeHb Heab3s GPOCHTH PYy-
KOH, 9TO6H OH yJeTeJ B 6eCKOHEYHOCTh HJIH BpAIIAJCH
BOKPYT IJIaHETH, kak CIyTHHK. Ho mymieunHe aapa yie-
TAlOT COBCEM, a IIYJIH, TepAd TAXeCTh, BPAMIAOTCA BOKPYT
IJIAaHeTH, Ha Hee He Majad.

Iloean, YTOOGH YHHYTOXKHTH LIeHTPOGexHOH CHJol
TIpHTAKeHHe, NOJKEH IBATaThCA CO CKODOCTBIO 360 MeTp.
B 1 CeKYHAY, HJH 1280 KHJOM. B 4ac.

CnpamHBaeTcs, BO3MOMHA JIH Takasd CKOPOOTH, KO-
Topag Dpa3 B 10 OpeBHIIaeT CKOPOCTh CAMHX OGHCTDHX
3eMHHX JOKOMOTHBOB?

Boanyx, npm OHCTpoTe HIBH:AEHHHA, €CTb TINIAaBHOE
OpendATCTBHe; HO TasoB 34ech HET; TAMKECTh B 22 pasa
clalee, TpeHHe BO CTOJBKO Ke Da3 MeHbIIe, H CKOpPOCTH
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IIOTOMY MOXeT OHTB, 110 KpalilHell Mepe, pa3 B 5 GoJblue,
T.-e. 640 KHJIOM. B 1 9ac. IIpH 3T0# CKOPOCTH I[eHTpOGexK-
HafA CHJIA COCTABHT TOJBKO 1/4 9aCTh CHJIH THXECTH H ee,
3HAYHUT, He YHAYTOKHT. Y MeHbIIeHHe TAKECTH BCe-TAKH
eme YBeMHYHT CKOPOCTH T0€3[a, HO MOXKHO YCYMHHUTHCA
B TOM, YTOOH OHA JOCTHIVIa HaJJemameil cTemeHd, H6o0
KOJeCa JOJKHH Pa30pBaThCA OT LEHTPOGEKHON CHIIH.

Moytu BCe BeAHYKHbI 00603HAYAI0 HAYaAbHLIMKH GyKBaMM
HX pYyCCHOro HasBawud, KpoMe 3Haka JuddepeHIHaIA,
TPUIOHOMeTPHYECKHX CHMBOJIOB, HATyPAJIBHOIO Jorapugma
(Le) H 0YeHp HeMHOI'HX CJy4Yaes.

DopMYyJIH:

1—9 ... JlaBuenHe arMocepH Ha eJHHHLY IJO-
mand ([a). Jasaerne va aapo (da). Yremxo atmocdep (Ha).
Mnomanps (IIu). CexyHnjaHOe yCKOpeHHe SAApa H 3eMHOI
TamecTH (Y, ¥3). Macca azgpa (M). Cropoers anpa (Cs).
Jmasa nymkn (). OrHocHTenbHad TAXKeCTh B Anpe (To).
Bpema (Bp).

12—46 . . . Maccu or6poca M pakerH (Mo, Mp).
CropocTu 0T6poCa H pakeTH (&co, Ckp). (Cxo) ecTp CKo-
POCTH OTHOCHTEJNBHO CHapsaja. Pa6oTa pakerH H oT6poca
(Pp, Po). Iloaesnocts pakers (IIp m Ilus). Cxopocts Bo-
o6me wiH HavaupHas oomad (Ck). Ilocrosanoe (IlocT).
Cropocts pakern Ham6odpwas (Ckp:). Macca pakerH co
BceM, KpoMe B3pHBYaTHX BemiecTB (Mp:). HamGospmas
mMacca or6poca (Moi).

46—80 . . . ¥Yrox cuau (C), meiicTBylomeil Ha pa-
ReTy, ¢ oTBecoM (YT), a ¢ ropmsontoM (Y). PaBHoneficr-
pyomaa (P). Yriu ee ¢ orBecoM H ropusoHTOM (YX, X).
Taxects 3eMau (T = ¥3). Pa6ora nograrua (Pn). Jmmra
npoxera (IIp). IlonHoe BpeMsa BapwuBaHHA (Bpi),

83—93 ... Yroa noxera ¢ ropu3oHTOM (¥T). Iloa‘em
B BHcory (IIn).
95-—113 ... BHcora Haj ypoBHeM okeaHa (B). Bu-

coTa arMocepH OPH NOCTOAHHOH HHU%HeH IINIOTHO-
cru (ITaBn) Bo3myxa (Bi). IlmorHocTs Bosgyxa (ILas).
Cpennee HuxHee naBieHde atMocdeps ([1). Juuua mpo-
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adeta ([la). JlaBleHHe BO3J(yXa Ha paKeTy OT ee JBHXKe-
HEsa (/IB). Pa6opa compormsienus Bo3nyxa (Po6c). Iloaes-
HocTh opmu (II).

113—187. .. IloTepsa (OTHOCHTEJbHAS) OT COIIPOTHB-
adenns arMocepH (IIt). Pamgmyc u mmamerp 3demud (Ps,
JI3). OcHoBapme HaTypaJbHHX JorapagmoB (e). Ilompa-
BouHHH kosduumeHT (Km). IIpoexums ocHoanud (Iloc).
Yrox HakmoHa (YH). CropocTh rasoBHX ModeryJa (Cku).
Toammua npmaamuwero caoa Bospyxa (Tmr). IlmorHoCTH
rasa (IIar). Ckopocrs cHapsinma (Ckc). hluplma (110).
Macca or6poca HamGoapmias, HayasdbHasa (Mor). CropocTh
pakerH HavajgpHad (CkpH). [/IBe IJomand OCHOBAHMM KO-
HUYECKOH B3pHBHOH TPYOH: Gonpmaa M Majas (IImo,
ITugM). 1lpEBOXY 3TO, 4TOGH O3HAKOMHTH C CYIIHOCTHIO
0603HaYeHHH, KOTOpHe IIoJpo6Hee 06‘ICHeHH B CaMOM
H3J0ACHAH.

HHTepecylolUXCA MOMMM KHHramu npowy obpa-
WaTbCA KO MHe MO0 aapecy:
Kaayra, ¥opec, 3. K. 3. LinoakoscKomy.
B nucbMe HeuGXOAHMO OCBBAOMAATL MEHA, OTKYAQ
yaHaan 0 moux paboTax, ¢ TOuHbIM yKasakuem Bpe-
MEHH, HasBaHMA W HOMepa raseTbl WAH MypHaaa.
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YueHble, paboTalowe Hag NPO6NEeMHON KOCMHUECKOro
nonera.

(Coo6uua B HavaXe HoAGpa 1926 r. xamauj. MareM. A. lllepmeBckui).

1. K. Unoakoeckuii. Kanyra, #Kopec, 3. C. C. C. P.
(meyaTH. TPYAH O KOCM. pakeTe ¢ 1903 I.).

2. M. Bebep, noxTop, muk., npogece. I'epmManud, Hep-
aud, Nikolassee, Luckhofstrasse.

3. A. Wuanep, 1-p Puitoc., npodece. I'epmanus, Jleiin-
uar, Linnéstr., 5.

4. Baabtep Fomann, TOoKTOD, HHMK. ['epMaHusd, dcced,
Einugkeitstr., 29.

5. Fepman 06epT, npod. PyMunudg, Mejmam, Aeus-
sere, [Forkeschgasse, 18.

1 6. Makc Baabe, moxTop. ¢us. Hramma, Cuysm, Aeto
Adige.
g7. Anexcanap Wepwesckuii, kapx. MaTeM. ['epMaHHd,
Bepaun, W. 30, Stibbenstrasse, 10.

8. Baaaumup BetunHkud, na:k., npod. CCCP, Mocksa,
Pasryaail, ToxmMakoB mep., 10, HIU IleHTPaJbHHI Aspo-
raaponnHaMadeckuit MucraTyr, MockBa, BosmeceHckad
yaunoa, 21.

9. Cexuua memnaaneTHbix coobuennii. CCCP,Mocksa,
AxagemMusa BospymigOoro ¢QiorTa, JIEHHHIDaJACKoe IIocce,
ITerpoBckmil ABopen.

10. Bopuc AwTypwuuckuii, 1-p ¢us. npus.-nou. CCCP,
Jleamurpap, Jlecnoe, 1, T'ocynapcts. Ilomnrexnmy. MHer.,
KOpa6iecTpOHTeJbHOE OT/eJeHHe.

11. Pobept Toagapr, npod. Coepun. llrate AMepH-
kH, Maccauyser, Kaepr-Komumenx B Bopuecrepe.

12. Awenkunc. Coenun. IIITaTH AMepHKH.

13. Pene JMopeH, mHx., OpaHnHd.

14. Uanaep, unx. CCCP, Mocksa.

15. Hukoabckuif, CCCP, Mocksa.

16. PobepT, lajemaH, KaHA. MaTeM. H acTpoH. I'epma-
unast, Bepaun, N. W. 87, Holsteinerufer 121L
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17. Makc Boabd, mpod., 1okTOp PHIOC. H ACTPOHOM.

Ascrpns, Bena, Bucul. TeXHHY. yUHJIHIIE.
* *
*

IT10JIKOBCKHI IIPOCHUT COOGLUHUTH €My O BCeX JHIAX,
3aHHMAINUXCA KOCMHYECKOH pDaKeTOil ¢ TOYHHM YyKasa-
HHeM uX pa6or. K cnucky lileprieBckoro oH mpucoend-
HAET elye:

18. Hukonai Poiwun, npod. CCCP, Jlemunrpan, Ko-
JoMeHcKad, 37, KB. 25.

* *
*

06 yyeHHX NONYJIAPH3aTOPAX U JEKTOpax y#xe OHJIO0
YIOMAHYTO B Hagaje 3TOH KHHIH.



Kaayra. I'y6anr 8 1142, 1926 r. Tupam 2000 ssa. 1-a Tocranorpagua T'CHX.
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