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NPEJUCJ/IOBHUE

3anaua 510l HeGOJIbIIOH KHUKKH — OTBETUTbL HA HEKOTO-
pble U3 MHOTOUHCJIEHHBIX BOIPOCOB, KOTODHIE BO3HHKAIOT Y
TeX, KTO BIIepBbIE CTAJKHBAETCS C TeOpUeH NBHMKEHHS HCKYC-
CTBEHHBIX CIYTHHKOB, mpoG/jeMaMH WX HCIOJb30OBAHHUS, BO-
npocaMu NpeOLIBAHHS HA HHX JKUBBIX OPraHU3MOB.

UTo Takoe HCKYCCTBEHHBIH CNYTHHK? UeM OH OT/IHYaeTcs
OT APYTHX JeTaTeJbHBIX ammapartoB? IloueMy, He MMesi HHKa-
KOro IBHTaTesd, OH He magaer Ha 3emno? Kax 3amyckaior
HCKYCCTBEHHBIH CIyTHHK? JIJl 4ero HYKHBI HCKYCCTBEHHBIE
cnyTHHKH? Kak oHu yctpoenbl? KakoBo ux Gyayinee? Ha atu
BOIPOCE MBI [IOCTapaeMcsi OTBETUTb B 3TOH KHHMKKE.

[IpvHUIHUI IOBHXKEHHS HCKYCCTBEHHOTO CIIyTHHKA CYILECT-
BEHHO OTJIHYAeT ero OT BCeX IPYTHUX JeTaTesbHEIX annaparos.
ToT, KTO aBTOMATHYECKH NEPEHOCUT CBOH INPHUBBLIYHBIE «3EM-
Hble» TIPeACTaBJAeHHS HA 3Ty HOBYIO 00J1acTb 3HAHUS, Hepel-
Ko owwubBaercqa. ITosTomy &BTOp CTPEeMHJICS He CTOJIBKO K
TOMY, YTOGH! COOGMINTh YHTATENI0 N060bIIe (haKTOB, CKOJIbKO
K TOMY, YTOGHI IOMOYb €My YSCHHTb KaK MOKHO Jyulle IpH-
YHHL] TeX SIBJIEHHH, KOTOphHle HanboJiee HeSICHEI HJIH B OTHO-
IIEHHH KOTOPHIX uallle BCEr0 BEICKA3HIBAIOTCS OLIHOOYHEIE
MHeHHsA. BoT moueMy HeKOTOpEIE BOIPOCH!, NpeXCTaBJsiBIIHE-
ca HauGoJiee CAOKHBIMH M MHTEPECHLIMH, MOAPOGHO paccMar-
pHUBaloTCA B KHHXKKe, B TO BPeMs Kak ApyrHe, OLITb MOXKET,
camHi mo cebGe M HeMaJOBa:KHble, BOBCe B Hell He 3aTparu-
BaloTCs.

UuraTesio, KOTOPHIH MOXKeNaeT MOJYYHTh Gojee OOLIHP-
Hble 3HaHHA B TEOPHH HCKYCCTBEHHBIX CIYTHHKOB, MOXKHO
MOpPEeKOMEH[0BAaTh POUeCTb KHUTy JaypeaTa MexayHapon-
HOH MOOLIPHTENbHOM NpeMuH no actpouastuke A. A, Ilrepn-
Gbeabaa «MckycerBennble COyTHHKH 3eMJM», BHIIIEANIYIO B
1956 r. (BTopoe, mepepaGoTaHHOe H [ONOJHEHHOE H3AAHUE
3TOfl KHATH B HaCTOsILIee BPeMs Ne4aTaercs)

ABTOP
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BBEILEHHUE

Tepo#i omHoro u3 (QaHTACTHUECKHX pacCKa3oB 3HAMEHH-
TOTO aHrJuiickoro mucarens [epGepra ¥adca, CIyCTHBIIUCH
Ha JHO OKeaHa B 0cOOOM CKOHCTPYHPOBAHHOM MM amlnapare,
06HapyxHJ TaM CTPaHy, HACEJEHHYI0 PasyMHBIMH KHBLIMH
cymecreamy. O6uratesqn NMOABOJAHOTO LAPCTBA, OTHAEJEHHBIE
OT MHpa BO3[yXa U COJHEYHOTO CBeTa OrLPOMHOH TOJHLeH
BOJ(BI, 110 CYILECTBY, HHYEro He 3HaJH 06 3ToM Mupe. K HEM
Ha IHO HHOrZa ONycKaJuch KopabJu CcO BCeM CBOHM CO-
Jlep’KUMbIM — IeyaJbHble BECTHUKH Tpareiuil, pasbIrpbIBaB-
IIAXCS B BOJIHAX, NOAHATHIX wrtopMoM. Ilo atuM ocTaHKam
IBYHOTHe pa3yMHEIe CYyII[eCTBa, 3ace/sIBIINE AHO OKeaHa, MOT-
JIH COCTaBHTL cebe TOJIbKO OYeHb CMYTHOe IpeACTaBJIEHHE O
HalleM MHpe, TaK KaK BLIIJIBITH Ha MOBEPXHOCTb OHH He
MOTJIH.

Hama co6ctBeHHass cyab6a — cynpba Jiofel, Hacessito-
LHX Cylly,— OTYAaCTH HAMOMHHAET y4acTb KHTeseH oKeaH-
CKOTO [HA, O KOTOPhIX NOHcaa ¥amic. Mb Toxe KHBeM
Ha mHe ray6ouaiilllero oxkeaHa, TOJBKO 3TOT OKeaH BO3MYIl-
Hbli. HecMoTpst Ha TOo, YTO HaM, B OTJIHUHE OT ONHCAHHBLIX
¥Y3/1/IcOM CYIIEeCTB, U3BECTHO OYeHb MHOI'O O HeBOOOpasHMEBIX
IpoCTOpax BCeJeHHOH, O NpHPOAe, JBHMIKEHHH U DPAasBHTHH
Cognua, nuaaHeT, 3Be3ll H TYMaHHOCTeH, B HaLIUX 3HAHUSX
eCTb HeMaJsio CYleCTBeHHBIX NpoGenoB. W oueHb MHorHe H3
9THX TUPODEJIOB OGBICHSIOTCS TOJABKO TEM, UTO THICIUEKHIOMET-
poBasg TOJLIA BO3LYLIHOIO OKeaHa He IPOMYyCKaeT Ha CBOE LHO
3HAYMTEJNbHYI0 [A0JI0 TOrO TIOTOKA CBETa, 3HEPTHH, MeiK-
MJAHETHbIX YacTHL, KOTOPBIH HeNpephlBHO JbeTCs Ha Haly
[1aHeTy.

Ho menb3st i BEIHBIPHYTH CO HA BO3AYIIHOTO OKeaHa Ha
ero noBepxHocTb? M BHIHBIPHYTh He Ha OJHO MIHOBEHHe, YTO-
OBl TYT € CHOBA IOTPY3HTLCS HA AHO, KaK 3TO NPOHCXOIHAT
IIpu 3amycKe BBICOTHEIX pakKeT, a OCTaTbCs IJaBaTh Ha Mo-
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BEPXHOCTH BO3IYIIHOTO OKeaHa uJAM BOAM3M Hee, UYTOGH!
B TeueHHe TNMPONOJKHUTEJBHOTO BpeMeHH coo6lliaTh Ha MJHO
OKeaHa — IIOBEPXHOCTb 3eMJH — O TOM, U4TO Jejaercs
HaBepxy?

M He Tompko HaBepxy. Benap mas Toro, uroGel mosyue
paccMoTpeThb NpeMeT, He BCerka ObIBaeT HYXKHO NPHUG/IH3HTH-
csi k uemy. [losesHo wHorma  OTOHTH MOAaJblie, YTOGH
yBHIETb G0Jiee OTYETJIMBO CBSI3H INIpefMETa C TEM, 4TO ero
OKpy2KaeT, 4YToObl rJjyGiKe NpPOHUKHYTb B CYIIHOCTb Ca-
moro mpeamera. Moxer ObITb, NOAHSBIIMCh BBICOKO HAajl
3emJieff, MBI CMOXKeM JaKe Jyulle H3YyUHTb U Helpa Hallelt
MJIaHeTH!?

M ecau Mbl camu ellle He MOXKeM, OTOPBABIIMCH OT HHA
BO3AYIIHOTO OKeaHa, BLIHBIPHYTb Ha ero MHOBEPXHOCThb, TO
HeJb3d JIM NOPYYHTb 3TO HAIIMM NOCJaHIAM — aBTOMAaTHUe-
CKH JeficTBylomuM npuGopam, KOTOpLIE, IJIaBasi BEICOKO Hak
MOBEPXHOCTEIO 3eMJH, coob1Iaau 6bl HaM O TOM, UTO OHH «BH-
IAT» U «HabaoganoT»? ITo OblI Obl MOAJMHHEI [epeBOpCT
B MeTOZAaX Hay4HBIX HCCJIeJOBaHHH.

Ho kaxum 06pa3oM 3TO MOXKHO OCVIIECTBUTL? YUeHEHIe
pelMIM C 3TOH [eJbl0 CO34aTh MCKYCCTBEHHBlE CIYTHUKH
3eman.

4 oxta6ps 1957 roma B CoBerckom Corose GbL1 3amylieH
NepBLI B MHPe MCKYCCTBeHHBIH CHyTHHK 3eMJjH. He nporuio
H Mecsla IOCJIe 3TOro, KaK HayaJ CBOe ABHXKeHHe BOKDYT
3eMJ BTOPOH HMCKYCCTBEHHBIH CIYTHUK, ellle OOJBIIHX pas-
MepoB, YeM IepBHIH, CHaGXEeHHBI pasHOOGPasHEIMH NpPHGO-
paMu H UMeloIiul Ha GOPTY «Ilaccaxkupas.

3amyck nepBBIX MCKYCCTBEHHEIX CIIYTHHKOB 3eMJIH SBHJICS
He TOJBbKO BBICUIMM HAayYHO-TEXHHYECKUM JOCTHIKEHHEM, He
TOJIbKO MpOHM3BeJ MepeBOPOT B MeTOAAX H3yueHHsI Hallelt
nJaHeTsl, ee atMocdepH U HeGeCHEIX SIBJEHHH, O KOTOPOM MBI
rOBOPHJ/IH, HO M BO3BECTHJI HayaJo HOBOH 3pbl — 3pHl KOC-
MHYeCKUX IePeeTOB M OCBOEHHS YeJIOBEKOM MEKIIaHETHBIX
HIpPOCTPaHCTB.

Bech MmMup cran cBupereseM TPaHAMO3HOH MoGexbl COBET-
CKOl HayKM M TeXHHKH, HeOCIIOpMMO JOKa3aBIlelf BeJUKHE
[IPEeHMyLIEeCTBA COLUANMCTHYECKOTO CTPOsl Mepej KanHuTaJH-
CTHYECKHUM.

3HaMeHAaTeJbHO U TO, UTO 3TOT HOBBIH GOJIBIIOH M CMeJIbIH
[mar Ha BeJIMKOM INyTH 4eJOBeYecTBa K OBJIANEHHIO TaliHaMu
NpupoxHl GLII CAeaH HMeHHO B Hallledf CTpaHe, ABJsIOLIeHCs
pONUHOH acCTPOHABTHKH, CTpaHe, KOTOpasd Hana MHpPY Bblja-
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jomerocss yuenoro H m3oGperatens Koncrantuna dapyapuo-
puda LIMOJIKOBCKOro, HaydHO OGOCHOBABIIEr0 BO3MOXKHOCTD
KOCMHYeCKHX IIyTellleCTBHH.

1. MICKYCCTBEHHOE HEBECHOE TEJIO

1. Yro Takoe cCIyTHUK

CHoyTHHKOM IIJTaHETHl HA3LIBAIOT HeGeCHOe TeJOo ropasio
MeHBIIIMX pa3sMepoB, YeM CaMa IlJiaHeTa, IIOCTOSIHHO ofpaila-
follleecs1 BOKPYT 3TOY ILaHeThl. 3eMJisl, NJIaHeTa, Ha KOTOPOM
MBI JKMBEM, HMEET TOJIbKO OJHOTo cnyTHuKa — JIyHy; Mapc u
HenTyn uMeloT no ABa COyTHHKa, YpaH — naTb, CaTypH —
neBsTh, a IOnutep — naxe ABeHaAUATb CNYTHHKOB. Hekoro-
pble I1aHeTH BOBCe He HMeloT CHyTHHKOB (Mepkypnii, Be-
Hepa, IlmyToH).

BnpouewM, Teneps o 3emsie caefoBaso Obl CKa3aThb TOUHee:
3eMJ/isT HMeeT OLHOTO eCTECTBEHHOTO CIIyTHUKa — JIyHy H He-
olpeneJieHHOE KOJIHUeCTBO HCKYCCTBEHHBIX CIYTHHKOB, TakK
KaK HX YHCJO BPeMsl OT BpeMeHH MOMKET U3MEeHSTbCS.

Kaxum xe o6pa3oM uesOBEeK MOXKeET CO3[aTb HCKYCCTBeH-
HOoe HeGeCHOe TeJIO — HCKYCCTBEHHBIH CNyTHHK? [louemy sTOT
COYTHHK He MafiaeT Ha 3eMJI0?

SToT BONpPOC, HECOMHEHHO, BOJHYeT MHOTHX, XOT$l, CKa-
xKeM, TOT (akT, 4TO NPHUTATHBaeMas 3eMHbIM mmapom Jlyua,
obpaiuasicb BOKpPYr Halllell IJIaHeTHl, TOXe He [TaJaeT Ha Hee,
OOGBLIUHO He BbI3bIBAeT yIHUBJAeHHs. Mexay TeM, NpPHUMHBL
o6Goux SIBJIEHHH COBEpIIEHHO OJHHAKOBLI.

3aMeTHM, IpexX[e BCero, 4ro TeJso, NPUTATHBaeMoe 3eM-
Jlelf, BOBCe He 00513aTeJbHO AOJIKHO ynacTb Ha Hee. Paspe
JIBMXKEHHe TeJsla BCETJa HalpaBJeHO B Ty JKe CTOPOHY, 4TO H
IeficTBylollas Ha Hero cusia? Passe nonGpolleHHBIl KaMeHb
He JIETHT BBEpX, XOTS H CHJIA TSAXKeCTH U CONPOTUBJIEHHE BO3-
IlyXa IpU 3TOM HalpaBJieHbl BHH3, a CHJA, C KOTOPOIl Hamia
pyKa TOJIKHYJa KaMeHb, yKe OKOHuYMJa cBoe neiictBae? Ta-
KUX NPHMEPOB MOXKHO YKa3aTh CKOJBKO YTOLHO.

Teno coBcem He 06s3aTe/IbHO JOJIKHO JBUTAThCS B Ty e
CTOPOHY, Kyla HampaB/eHa npuraruBamoomas ero cuiaa. Ho
NOA HeHCTBHEM 3TOH CHJIBI TesJo HeH36eXKHO NOJIKHO HCKPH-
BUTb CBOH MyTb HJHM YCKOPHTb MJH 3aMe[JIHTb IBHKeHHE.

«XO0poIo,— MOI'YT HaM OTBETHTb,— AJs JIyHHE Bce 3TO
MOKHO NOHsTh. Ho Beab HCKyCCTBeHHBIN CIYTHHK 3allyCcKaJics
c 3eMJiH, a MBI He 3HAaeM TaKHX CJy4aeB, YTOGH GpoOMLIeHHOe
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TeJIO He BepHyJock Ha 3emaro. [ToueMy Ke He nanaer HUCKyc-
cTBeHHBIH cnyTHUK?» [Tonpo6yeM 3TO OGBACHHTH.

IlpencraBuM ceGe, YTO Ha rope YCTaHOBJeHa MYIUKa,
CTBOJI KOTODOH pacHoJjiokeH ropusoHTtandpHo (puc. 1). [Tym-
Ka BBICTpesIH/Ia. PasyMmeercs, mpoJieTeB Kakoe-TO paccTos-
HHe, CHapsI Bpexercs B 3eMJi0. DTO NIPOU30HLET IOTOMY, UTO
NpUTSIKeHHe CHapsja 3emJell, KOTOpoe Mbl Ha3bIBaeM
CHJIOH THAXECTH, HCKDHBHUT JIU-
HHIO ero MoJieta — ero TpaeKs
Toputo. He Oyap atofi cHibl,
CHapsij JABurajcst Obl IO HHEP-
UM IPSIMOJIMHEAHO C HeU3MeH~
Ho#t ckopocteio !). TlocraBum
Telnepb Ha Hallel rope 6osee
MOIILHOe OpyAHe, YTOGH! YBeJH-
YUTb CKOPOCThb, C KOTOPOH CHa-
psiA BeLIeTaeT U3 crosia. Cuiia
TAXECTH He CMOXKET UCKPUBHTD
TPAEeKTOPHIO CHApPsALA TaK CHJIb-
HO, KaK PaHblile, H OH IPOJETHT
Golbiiee pacCTORRHe.  UeM  (ioct, Canpoe rem Sommmman
GoJsbllie HAYaJbHAsT CKOPOCTb, C  PacCTOAHME OH MPOJETHT, NPEKE
KOTOPOil BBLIETEBIUMA M3 CTBO-  YeM Bpemerca B 3emmo. [lpu
ja NMyWKH CHAapsi HaudHAeT nglcmoﬁ7gaponanmqecr(0ﬂ CKO-
CBOH MOJIET, TEM MeHbIIE €ero Ey TgHaéM”ﬂgg:;gfmgﬂ cexy-
TPAEKTOPUSA  OTKJOHSETCA OT  gyccTBeHHBIH CHOYTHHK 3eMId C
npsamoit auHud. Ho HuKorzaa KPYroBo# OpBHTOM.
3Ta TPAeKTOPHS He CTaHeT
npsIMOH, TaK KakK 3eMHOe NPHUTAXKEeHHe He MOXKeT HCUe3HYTb
H, CKOJIb Obl BeJIMKA HU Oblla CKOPOCTb CHapsiia, OHO BCerAa
6yIeT KaK-TO HCKPUBJSITH €ro MyTb.

Urak, B 3aBHCHMOCTH OT Havya/bHOH CKOPOCTH CHapsi MO
NefiCTBHEM CHJIBI TSKECTH MOKET ABUIaThCH IO PA3IHYHBIM
TPaeKTOPHSM, HMEIOLUIUM pasHyl0 KpUBH3HY (cM. puc. 1).

Tak kak 3em/st — wap H ee NMOBEPXHOCTb HMEET KPHBH3-
HY, TO 3Ta II0BEPXHOCTh GyHeT KaK Obl CTPEMHUTLCH «YXOLHUThHY
u3-NoJ TPAeKTOpHH cHapsana.

Cpenn GeCuHC/IEHHOrO MHOXKECTBA TPaeKTOPHH, KOTOphle
NpH Pas/JHYHLIX HAyaJbHBIX CKOPOCTAX OyAeT ONMHCEHIBAThH HAIll
CHapsih, HeH30exKHO JOJizKHA OBITH M TaKas, Cjaelys MO KOTO-
poil CHapsX [HBHXKETCS mNapaJ/JleJbHO 3eMHOH IOBEpPXHO-

1) B atoM MecTe M B MOCJEAYIOLIHX PacCyXIeHHAX Mbl CO3HA+
TeJbHO A0 MOPH [0 BPeMeHH 3aGhiBaeM O CONPOTHBJEHHH BO3NyXa.
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CTH,— 3TO OKPYXKHOCTb C LEHTPOM, COBMAJAIOIIUM C LEHTPOM
3eMJId.

JIBmxeHue cHapsana OyAeT MNPOHUCXOAUTH C MOCTOSIHHOM
CKOPOCTBIO, TaK KaK CHJIa TSXKeCTH He M3MeHseT CBoell Beau-
YHHbI, U HaIOpaBJeHHe JBHXKEHHS COXPAHSIET OAHH U TOT XKe
Xapakrep Mo OTHOLIEHHIO K 3eMJ/le — OHO BCe BPeMsi IPOUCXO-
JUIT TapaJie/IbHO ee NOBEPXHOCTH. B Kax<noe MrHoBeHHe CHa-
psin GyZeT POBHO HAaCTOJBKO Ke YAAJMATbCA OT 3eMJIH, ABH-
rasch IO HHEPUMH, HACKOJbKO OynerT npub/uKatbca K Hed,
najas MOR JeHdCTBHeM CHJIbI TsKecTd. Hactymur csoeoGpas-
HOE «paBHOBECHE» MEXIY STHMH [BYMS IBHXXKEHHSMH CHa-
psana.

Omnucas BOKpYr 3eMJH KDYroBYI TPaeKTOPHIO, CHaps
BepHeTCs B HAYa/bHYIO TOUKY CBOEro JBHXKeHHs, YTOOH CHOBA
H CHOBa MOBTODHTb TOT Ke MyTh. DTO ABHXKeHHe Oyaer Hpo-
JOJIXKATbCSl BeYHO, He TpeOys HHMKAaKOH 3aTparhl 3SHePrHu.
CHapsi npeBpaTHTCS B HCKYCCTBEHHBIH CIyTHHK 3eMJIH.

CKOpoCTb, ¢ KOTOPOIi CIIyTHUK GyZeT COBepLIaTh CBOE IBH-
JKeHHe 0 KPYyroBoil op6HTe (OHa paBHA ero HayaJ/bHOH CKO-
poctn), Mbl OyneM HasblBaTb KPYTOBOH CKOPOCTHhIO.

CorylacHO 3aKOHY BCEMHPHOTO TSIPOTEHHSI CHJla TSXKECTH
yOBIBaeT MO Mepe yBeJHUEHHs PacCTOSIHHSA OT lieHTpa 3eMJH.
Ho npu yMeHbllIeHHH CHJIBl TSXKeCTH NOHANOOUTCA U MeHbIlast
CKOpOCTb [J/11 TOrO, 49TOGBl MOIJIO HACTYNHTb TO <«PaBHOBe-
cHe», 0 KOTOPOM TOJIbKO 4TO roBopHJoch. [lostomy sHaueHne
KPYTOBOH CKOPOCTH YObIBaeT C yBeJHUeHHEM BBICOTHl OPOHTHI
HaJ 3eMHOH IOBEpXHOCTbIO. ¥ CaMOH MOBePXHOCTH 3eMJu
KpyroBas CKOpPOCTb paBHa 7912 merpam B cekyHAy (Tak
HasplBaeMass NepBasg acTpPOHaBTHYECKas CKO-
poctb). Ha BHCOTe 200 KHJIOMETPOB OHa COCTaBJ/serT
7791 metp B cekyHAay, Ha paccrosHun 1000 KujIOMeTpoB OT
noBepxHOCTH 3emau — 7356 MeTpoB B CeKyHAy, a Ha pac-
crosgaun 7000 kuomerpoB — 5463 Mmerpa B CeKyHIY1).

Ecau Mbl 3HaeM 3HayeHHe KPYroBOH CKOPOCTH Ha JaHHOH
BBICOTE, TO JIErKO BBIUHC/UTh HepH O oOpalleHHA CO-
OTBETCTBYIOILLEro HCKYCCTBEHHOTO CIYTHHKA, T. €. BpeMd, B Te-
yeHHe KOTOPOTO OH COBepLIaeT OJHH 000POT MO cBOell op6uTe.
[ns 3TOro JOCTATOYHO TOJILKO pasHe/IUTb MAJHHY OPOHTBI
CIOYTHHKA Ha BEJHUYMHY ero KpyroBod ckopoctd. s cryr-
HMKa, oOpallaioLierocs o Kpyrosofi opoure y caMoii [oBepx-

1) 3HaueHHa CKOpocTeli W NpPHBOAMMBIX HHXKe TNepHOLOB obpaiie-
HHA YKas3hIBAIOTCA B COOTBETCTBMH C pacueTauu Jaypeata Mexayda-
PORHON moowpHTENbHOR npeMuu no actpoHasTuke A. A. llrepudeanna.
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HOCTH 3eMJH, 3TOT mepHox pased 1 vacy 24 munyram 25 ce-
kynmaMm. [Ipu BelcoTe Haj MOBEPXHOCTBIO 3eMJM, paBHOH
200 KusoMerpaM, 3TOT IepHOX cocraBaseT | yac 28 MuHYT
25 cexyug, a Ha BeicoTe 7000 xuaomerpoB — 4 yaca 16 mu-
uyt 31 cekynny. Ilepuon obpalleHuss BO3pacTaeT C BLICOTOH
GbicTpee, YeM YBeJHUYHBAETCH CaMa BLICOTA. DTO M MOHSITHO:
Beflb C YBeJHYEHHEM BBLICOTHI He TOJIbKO YBEJIHUHBAETCS /M-
Ha OpOMTHl, HO M YyOBIBaeT KpyroBasi CKOPOCTb, C KOTOPOH
CIyTHUK NpoGeraer cBOil MyTb.

2. OpOGUTBI MCKYCCTBEHHBIX CMYTHUKOB

[Togymaem Temeppb, YTO NMpOH30JeT, eCIH CHapsAmy Ha
KakKo#-TO BEICOTe COOOLIUTE B FOPH30HTA/JIbHOM HallpaBJeHUH
Haya/JbHYI0 CKOPOCTb, INpPEBHILAIOIIYI0 MO BeJHUYHHE KPYro-
By1o ckopocTb. OuyeBHIHO, YTO €CJH CHaps[ He ynaJa Ha 3eM-
JII0 TIpH KPYTOBOH CKOPOCTH, TO 3TOro TeM 0oJiee He NMPOU30ii-
JeT W IIpU CKOPOCTH GoJsibllell MO BeJIMYHHE, TaK Kak CHje
TSIKECTH «TPyJHee» OyneT UCKPHBJ/ATH NyTh CHapsana. Uro xe
torpa 6ydeT co CHapsaoM?

OxasblBaercs, YyTo ec/Id HauajbHAass CKOPOCTb GyZeT Bce
e He CJHIIKOM BeJMKa, TO CHapsh H B 3TOM ciayuae OyneT
OCTOSTHHO 00pamiaThCst BOKPYT 3eMJH, T. €. Takxke IpeBpa-
THTCS B ee CIyTHUKA, HO OyAeT ABHraTbCs MO 0COOOM, BBITSI-
HyTo#l op6ure —3JJAHICY.

UTto Takoe 3J/umc?

DJIJIMIICOM HasbIBAeTCs 3aMKHyTasi TIeOMEeTpHYecKas JH-
HHsI, HAOMHHAIONIAS BBITAHYTYIO B Oo0Jibliell WM MeHbIIeH
CTENeHH OKPYKHOCTb. Bce TOUKH 3TOH JimHHHM 06/1afaioT
OJHUM 3aMeyaTesbHbIM CBOHCTBOM. Eciu HM3meputhb paccrosi-
HHSI OT KaKOH-HUOYAb TOUKU 3JIHICA JO ABYX OCOGBIX TOUEK,
KOTOpbIe HaXOISITCS BHYTPH 3JJIHICA M Ha3HBAIOTCH ero ¢o-
KyCaMH, TO OKa3blBaeTCs, YTO CyMMa STHX DacCTOSHHUI paBHa
cyMMe paccTosiHu# no (oKycoB JIoGOH ApPYrodl TOYKH 3JI-
JIHIca.

3aMeTHM, YTO OKPYKHOCTb €CTh He 4TO HHOe, KaK 4acCTHBIH
cayuail aJuidnca, mpd KotopoM o6a (oKyca sJsunca CIHBa-
I0TCS B OJIHY TOUKY, COBHNAAAIOULYI0 C IEHTPOM OKpPYXKHOCTH.

Erie Tpu croJieTHs Hasazn 3HaMeHHTHIH acTpoHom Horanu
Kenuiep OTKpBIJI 3aKOH, COTJIACHO KOTOPOMY KaKias IJiaHeTa
npuKercst Bokpyr CosiHIa MO 3JUIHICY, B ONHOM H3 (DOKycOB
KoTtoporo Haxoautcsi CoJiHIle. DTOT 3aKOH HasblBaeTcss I e p-
BEIM 3akKoHoOM KenJaepa.
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KenJiep BbIBesl CBOH 3aKOH, BHHMATeJbHO M3yyas IBHXKe-
HUe MJaHeT. BIoc/eACTBHH BHISICHUJIOCH, YTO 3TOT 3aKOH Ie-
JINKOM BHITEKaeT H3 3aKOHA BCEMHPHOTO TATOTEHHs, OTKPHI-
TOrO TIeHWa/JbHBHIM AaHIVIMCKUM MaTeMaTHKOM U (H3UKOM
Hcaakom HreioTonoM. Ho BcemupHOe TAroreHne «pyKOBOZMT»
He TOJIbKO IBHKeHHeM IjaHer Bokpyr CoJHIa, HO M JBHXKe-
HHeM CIIyTHHKOB BOKDYT IuiaHeT. [lo3TOMy IepBHIH 3aKOH
Kensepa cnpaBelsiuB U JJIsl [BHXKEHHS CIYyTHHKOB BOXPYT

ﬂpﬁymn iﬂ‘;/mﬁl/*d

Depuces

Puc. 2. CornacHo nmepeomy 3akony Kemnepa opfurta wckyc-
CTBEHHOrO CHYTHMKA TNpeicTaBaseT COO0H 3MaMNOC, OAMH
U3 (OKYCOB KOTOPOrO COBNafaeT C LEHTPOM 3eMJH.

MJIaHeT, B YAaCTHOCTH AJI1 JBUKeHHUsS JIYHBl M HCKYCCTBEHHBIX
cnyTHHKOB 3eMau. B atom mocsienHem ciaydae Mbl copMmyJin-
pyeM mepBblii 3akoH Kemuiepa Tak: KaxAbIH COYTHHK 3eMJH
JIOJIZKEH [BHTATbCA MO 3JJIHICY, OTHH M3 (POKYCOB KOTOPOTO
coBmagaer ¢ IeHTpoM 3emuu (puc. 2).

Crporo roBops, B TaKOM BHJe 3aKOH CIpaBelJIUB TOJbKO
JJIs1 CIyTHHKOB, MacChl KOTOPHIX OYeHb MaJbl II0 CPaBHEHHIO
¢ maccoit 3emsu. CiefoBaTe/bHO, OH BEPeH TOJBbKO JJsA H C-
KYyCCTBEeHHB X CIOyTHUKOB 3eMJH. PoKyc XKe 3SJIMITH-
yeckofi opOuTe JIyHBI He coBlajaeT ¢ HeHTPOM 3eMJH, a Ha-
XonuTcs: B oOlieM LeHTpe TsxKeCTd 3eMau U JIyHBI, KOTOPHIH
OTCTOHUT OT IeHTpa 3emsu Ha 4800 KHJIOMETPOB, HAXOLACH I0[
ee TOBEPXHOCThIO (pazuyc 3emuu paBeH 6370 kujiomeTpam).
UTto KacaeTcs MCKYCCTBEHHBIX CIYTHHKOB 3eMJIH, TO, KOHEUHO,
KaKUMH Obl GOJIBIIMMH OHHM B GynylieM HH OBLIM, UX Macca
BCe paBHO OyAeT HHYTOXKHO MaJja [0 CPaBHEHHIO C Maccod
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3emusn. (Hamomuum, yto Macca 3eMsd B TOHHAX BHIpaxaer-
cs ABaAuaTHABYX3HAuHLIM yucsaoM.) Ilostomy omuu u3 ¢oky-
COB OpOUTHI HCKYCCTBEHHOrO CIyTHHKA MOXHO CUHTATh B TOY-
HOCTH COBNAJAIOMIHM C LEHTPOM 3eMJIH.

Takum o6pasom, paccTosiHHe CIYTHHKA OT LeHTpa 3emiu
HelpepblBHO H3MeHsieTcsl. Bamxafimas K meHTpy 3eMJIH TOUKa
opOUTH CIYTHHKA Ha3blBaeTcs NepHTreeM, a HauGosee
ynajeHHas —anoreeM (puc. 2). Jluuuda, coexnHstonias
STH JBe TOYKH, Ha3blBaeTcss GOJBILIOH OCbIO OPOHTHI.

OueBuIHBIM CJIeACTBHEM H3 NepBoro 3akoHa Kensepa sie-
JISIeTCS TO, YTO MJIOCKOCTH OPGHTH! CyT-
HUKa BCerja IpOXOLHT uepe3 LEHTP
3eMJiH, T. €. 5Ta MJOCKOCTb [lepecekaeT
3eMHYI0 TOBEPXHOCTh [0 TaK HasblBae-
MoMy Goabiiomy kpyry. Ilostomy, Ha-
TIpUMep, CNyTHHK 3eMJaH — 6e3pas/iny-
HO C KPYTOBOH HJIH 3JITHOTHYECKOH Op-
64TOH — He MOXKeT JBHUraThCcs Haj Ka-
KOf-HHOYAb NapaJjiienblo 3eMHOro 1apa
(3a HCKJIOUEHHeM 3KBaTOpa),

Ecnu Mbl GymeM BGIH3M IOBepx-
HOCcTH 3eMJaH (XoTsi Obl BCce Ha TOH Xe
BepIlIHHE TOpbl) coo6UIaTh Teldy BCe
66sbye 1 GOJMbIIHE CKOPOCTH, NPEBbl-
HIAOIHe KPYTOBYIO CKOPOCTb, TO 3JJIHII-
THYeckHe op6utel Gynyt Bce 6oJiee H
Oosiee BoITATHBaThCs (puc. 3). Ilpu
9TOM yeM GoJiee BHITsIHyTa OpOHMTa HC-
KYCCTBEHHOrO CIyTHHKa 3eMJIH, TeM

Puc. 3.

Tpaektopuu,

60Jiee pe3Ko CKa3biBaercsl Ha Hel naxe
He3HauuTeJlbHOe YBeJHYeHHe Hayajlb-
HOft ckopocTH. Eciu npH HauajbHOH
cKkopocTd, paBHo#i 10 kmjioMmerpaMm B
CeXyHLy, amnorefi opOUTHl HaXOMHUTCSH
Ha PACCTOSIHUM YeThlpex paguycoB 3eM-
JIl OT ee IleHTpa, a mpd ckopoctd 11
KHJIOMETPOB B CeKYHIY -— Ha paccrosi-
HUH 29 3eMHBIX paguycoB, TO NPH CKO-
poctu 11,1 xusmoMerpa B ceKyHAy armo-
refflHoe pacCTOsHHE HCKYCCTBEHHOrO

KOTOpbIe HNOJJKHO OIH-
ChiBaTb Te€JO IIpH cCJe-

LYIOULHX HavaJbHblX
CKOpOCTAX,  coobluae-
MbIX €My B TOpH30H-
TaAbHOM HaNpaBJeHHH y
MOBEPXHOCTH 3emau
(B KHJIOMETpaxX B CEKYH-
ny): 7,9 (OKpPYXHOCTb
1); 10,0 (aaaunc 2); 11,0
(3aunc 3); 11,1 (3aaunc
4); 11,2 (mapa6oaa 5); 60-
aee 11,2 (runepbona 6),

CIYTHHKA OT NeHTpa 3eMJIH NPEBbICHT paanyc opOuThl JIyHEI
(xoTopbifi coctasasier 60 paguycos 3eMJIH),



3. Kaxne ckopocTH MOMXeT WMETb CNYTHHK

Janvuefiline HesHauuTeJbHblEe YBeJUUEHUs HayaJbHOM
CKOPOCTH HCKYCCTBEHHOrO CIYTHHKA TEOpPETHYECKH IOJIKHHI
BBHI3bLIBATL BCe OOJbllee M OOJblllee yBeJHUEHHe ero OpGHTHL.
OnHako Opu oueHb GOJLIIOM YAAJIEHHH aloress COyTHHKA OT
3eMJH Ha ero JBHXKeHHHN Bce Gosee OyneT CKa3blBaThbCA YCH-
JanBaloilleecsi Bausinne nputsikenud Jlyanl m Coanna. [lo-
3TOMY CJIMIIKOM CHJIBHO BBLITSIHYTble OPOHTHl (hakTHUECKH He-
OCYLIeCTBHMHEI.

Ecnu coo6uiuTe Tesly HauaJbHYIO CKOPOCTh, paBHyio 11,2
KHJIOMEeTpa B CeKyHIy, TO OHO HaBcerjga yAaJuTCs OT 3eMJH
0 OJHON M3 BeTBell PAa30OMKHYTOH KPHBOH JIMHMM — 114 P a-
6oan (puc. 3). Ilputsixkenne 3emMyin B 3TOM C/Iyuae yxKe
OKa’XKeTCsl HeJOCTAaTOYHO MOILHBEIM, YTOOBI 3aCTaBUThb TeJO CO-
BEPLIUTb «OBOPOT» M HAYaTh ONHCHIBATH 3aMKHYTYIO 3JIJIHII-
THyeckylo op6uty. CKopoctb, IPH KOTOPOH 3TO NPOU30HIET,
Ha3bIBaeTCs napaboaunuyeckoif UJH BTOpOH
ACTPOHaBTHYECKOH CKOpPOCTHIO.

Ilpu eme 66/1bIIMX HAYAMbHBIX CKOPOCTSIX Tes1a OYAYT yAa-
JAThCA MO ellle 6oJlee «Pa3OTHYTHIM», YeM NnapaboJa, KpHBBIM
JIMHUSM — pas3/MyHbIM TH N ep 6 0J a M — H, KOHEYHO, TOXKe
NOKUHYT cdepy nputskenuss 3emjd. Jlanbhefimasa cynn6a
3THX TeJ Hac He UHTepecyeT, MOCKOJbKY B 3TOH KHHIKKE Mbl
3aHUMAaeMCsl TOJIbKO TeJaMH, JBHAKYILUMHCS BOKpPYr 3eMJH
[0 3aMKHYTHIM KPYTFOBBLIM HJIH 3JUIHITHYECKHM OpOHTaM.

YKasaHHOe BbIllle 3HayeHue Mapabo/IMyecKOl CKOpDOCTH,
paBHoe 11,2 xusoMeTpa B CeKyHAY, OTHOCHUTCS TOJBKO K TOMY
cJIydalo, KOrla CKOpOCTL cOoOoOlLaeTcsi TeJdy y CaMOH IOBepx-
poctu 3emuau. Ha passuuHBIX pacCTOSHHAX OT MOBEPXHOCTH
3emsid 3HaueHHs MapaboJHuecKoll CKOpOCTH OYyAyT pasJiny-
HBIMH, PHYEM OHH YOBIBAIOT MO Mepe yBeJHUYeHHs ITOTO pac-
crosiHus. B Ji0o60# Touke MPOCTPaHCTBA, OKPYIKAIOILEro 3eM-
Ho#l map, mapa6oJauueckass CKOpocTb Ha 41,4 mpoueHnra 60Jb-
[le MeCTHOH KpYToBO# CKOpPOCTH.

3HaueHMe MapaboJHYeCKOH CKOPOCTH B JHaHHOH TOYKe
NpOCTPAHCTBA YKAa3blBaeT HAM TpaHUILy, KOTOPYIO He TOJBKO
He MOXKeT MPeBBICHTb, HO Aaxe He MOXKeT JOCTHYb CKODOCTh
Kakoro Obl TO HH OLLIQ CHOyTHUKA, Mpo6erallero 3To MecTo.
Ecay 6bl CKOPOCTb Tesia NOCTHTJIA HJIM NPEBBLICHIA 3TY rpaHHu-
Ly, TO TeJO YAaJHa0Ch Obl B GECKOHEYHOCTHb H, CJIEIOBATeNb-
HO, He Obl10 Gbl cnyrtHukoM 3eman. (IlapaGonuyeckyio CKO-
POCTB YacTO TaK ¥ HA3BIBAIOT —CKOPOCTLYJAAaJeHH )
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Huoraa MoXHO ycsblmaTh OIMMGOYHOE MHEHHE, YTO MpH
CKOPOCTH, MeHbllell, YyeM KPyroBas, TeJO LOJIKHO yNacTh Ha
3em0. DTO, ONHAKO, BEPHO TOJILKO B TOM CJIyuae, €CJiM CKO-
pocThb cooblllaeTcs Tely Y caMmoil moBepxHocTH 3emad. B cay-
yae e, eC/IH Haya/IbHAsE CKOPOCThb, MEHbIIAsl KPYroBoil, conG-
1(aeTci B TOPU3OHTA/IbHOM HaNpaB/leHHH Ha HEKOTOPOH

Peosas qpiumn

Puc. 4. INpu HavanbHOH CKOpOCTH, MeHbIUeH MO BeaHuHHe,

yeM Kpyroeas, TeJOo He 0043aTeJbHO YmaZeT Ha 3eMmiio;

OHO MOXET MPEBPaTHTbCA B HMCKYCCTBEHHBIH CIyTHHK 3eM-

J¥ ¢ 9/UIMOTHIECKOH OpOMTOH, PAaCIOJNOMEHHOH BHYTPH KpYy-
roBoH OpOGUTHI.

BBICOTE, TO TEJAO HAYHET [BUraTbCs IO JLIHICY, UMEIOIeMy
no-npexHeMy (oKyc B LeHTPe 3eMJH, HO DacHOJOKEHHOMY
y3Ke He BHe, a BHYTPH KpYroBoil opOutel (puc. 4).

B oT/iMune OT Tex 3JUIMIICOB, KOTOPhIe NOJYYa/uCh NIPH Ha-
YaJIbHOH CKOpOCTH, GoJblied, YeM KpyroBas, Tellepb TOUKA
epBOHAYaJbHOTO TOJUKA SIBJSETCS aloreeM, a IHepureil op-
GUTHl HAXOOHUTCS MO APYTYIO CTOPOHY LeHTpa 3emuu. Ecau on
OKaXKeTCsl BHYTPU 3eMHOIO Iapa, TO 3JUIHNTHYecKas Tpaek-
TOpPHS [NpHBeJeT Halle TeJO K MaJeHHI0 HAa MOBEPXHOCTE

— 13 —



3emmu. Eciu XKe nepureil okaxkercss BHe 3€MHOro Iuapa, TO
TeJIO IPEeBPATUTCA B HCKYCCTBEHHBIH CIYTHUK 3eMJu l),

Brime MBI, roBopst 0 mapaboJiM4ecKOil CKOPOCTH, IPeAro-
Jarajy, 4To OHa COOOIlAaeTCsi TeJly B TOPHUSOHTAJBHOM Ha-
npaBseHun. CxasaHHOe TaM, OJHAaKO, OylNeT CHpaBelJHBO H
B TOM CJiyuae, eC/JIH CKOPOCTb 06pasyeT KaKOH-TO yroJ c ro-
PH30HTOM: TeJIO BCe DABHO BBHIPBETCS HaBcerja U3 cdepnl 3eM-
HOTO IPHUTSI?KEHHS.

HonyctuM Tenepb, 4TO MOJ YIVIOM K TOPH30HTY COOGLIAET-
€S CKOpPOCTB, MeHbllasl NapoGoJ/HuecKol], B YaCTHOCTH paBHast
Mo BeJHUHHE KPYroBod. B 3TOM ciyuae Tesno Takke Gymer
ABHTaThCSA 10 3JJHUNTHUECKO! TPaeKTOPHHU C (POKYCOM B IIEHTpe
3eMJiH, H 3Ta TPAeKTOPUS WJIH 3aMKHEeTCs, IPOAIsS MHMO 3eM-
HOro Inapa (TeJO NPEBPATHTCA B CIOYTHHK), HJIH mOpolizer
CKBO3b 3eMJI0 (Te0 ynageT Ha 3eMHYIO [IOBEPXHOCTB).

CkaszaHHoe Ha CTp. 13 B OCHOBHOM HMeeT 3HauyeHUe AJIA
3allyCKOB CIYTHUKOB Ha OpPOWTHI, IpoJerarmolliue Jageko OT
TIOBEPXHOCTH 3eMHOro Iiapa — Ha pPAacCTOSIHHM THICSY KHJIO-
MeTpoB. [J/isi CMYTHUKOB 2Ke, MOJYYalOUIMX HayaJ bHEI TOMIOK
Ha BBICOTE HECKOJbKHX COTeH KHJIOMETpPOB, paKTHYECKH
OYeHb BaXKHO, 4TOOB! JBUXKEHHe HAYaJ0Ch B FOPH30HTAJIbHOM
HampaBJeHUH H CO CKOPOCTbIO, Upe3BbIUalHO OJM3KOH K Ha-
MeuyeHHOH. DTO OOBSCHAETCS He TOJIbKO OJIM30CTBIO 3eMHOM
MOBEePXHOCTH, HO M HaJguuueM artMmoc(epbl. Bepxussg rpa-
HHIlA €€ CDABHHTEJbHO IJIOTHBIX CJI0eB (IPHUGIH3UTENBHO HA
BoicoTe 80—100 xusOMeTpOB) MOXKeT BIIOJHE HIpaTh pOJIb
3€MHOM [OBEPXHOCTH B INpPeJBIAYIIUX pacCyXAeHHAX (CM.
Takxe cTp. 32—33).

4. Kak nBHKeTcsi CHYTHHK MO CBoeid opoure

IToMuMO 3aKOHA, TOBOPSIILErO O TOM, II0 KaKOH TpaeKTo-
puH IBHXKYTCS IaHeTsl BOKpyr CosHna, Kensiep oTKphII elne
JBa JIPYruX 3aKOHa, yCTAHAB/MBAIOIIHX, KaK HMEHHO MPOHC-
XOJHUT 3T0 ABHKeHHe. O0a 5TH 3aKOHA TaKXe BIIOJIHE IpHMe-
HHMBI K JBUXKEHHIO CIyTHUKOB 3eMJIH.

CoryiacHo BTOpOMy 3akoHy Kemjepa JIMHHS, COeJHHSIO-
asi COyTHHK C LEeHTPoM 3eMJiM, B paBHble BpeMeHa OIHCHI-
BaeT BHYTPHU 3JJMIICA pPaBHble MJomagu (puc. 5).

1) CkasaHHOe CNMpaBejJIHBO, eCJH npeHeGpeub 3eMHOH aTMocdepoil.
B npoTHBHOM cJydae TeJO CMOXET CTaTh MCKYCCTBEHHbIM CIYTHHKOM
TOMBKO B TOM CJyuae, €CJH Mepureil sJJMNTHYECKOH OPGHTH OKaKeTcs
Bbille GOJiee HJIM MeHee IJIOTHHIX CJIOeB aTMocgephl,



TIoHSITHO, YTO 3TO BO3MOXKHO TOJIBKO B TOM CJydae, eCJiH
B OIMHAKOBHIH IIPOMEXYTOK BpeMeHH CIyTHHK GYZeT MpoXo-
JHUTb MeHbUINH NyTh, HAXOSCh NAaJIeKO OT 3eMJIH, U GOJBIINiL,
Haxofadach 6sausko. MHaue roBopsi, yeM JaJibllle CIYTHHK OT
LleHTpa 3eMJ/H, TeM MeHbIle ero CKOPOCTb.

Brictpee Bcero nsuKercs cHyTHHK B Iepuree. ITo mepe
yAaJeHHsd CIYTHHKA OT LEeHTpa 3eMJId €ero MABHKEHHE IOJ

Y

Puc. 5. Tpernit sakon Kemrepa. Yuactku AB, CD, EF cnytung

TIPOXOMUT B OJHHAKOBbie MPOMEXYTKH BpeMeHH. IIpH 3TOM 3amTpu-

XOBaHHbI€ IUIOIIAJH OKa3biBAIOTCS paBHOBeJHKHMH. CTpeJKH B amo-

ree M nepuree u306pama10T B OJMHAKOBOM MacwTabe COOTBETCT-

BYIOIIHE CKOPOCTH CNYyTHHKa.

JeHCTBHEM 3eMHOTO NPHUTSIKEHHsT 3aMeflJsieTcsl. B anoree cKo-
poCTb CIYTHHKA MafaeT JO CBOEro HaHMeHbIIEro 3HaueHHs.
3eMHOe NpUTSKEHHe B3acCTaBJiseT CHOYTHHK clesaaTb Kak Obl
MOBOPOT U CHOBA HauaThb NMpUOJHKaTbCA K 3eMJe, Bce GoJee
u GoJiee yBrICTpsifi cBofl 6er mo opbure. HakoHnen, B mepuree
CKOPOCTb CIOYTHHKAa CHOBa JOCTHTaeT cBoeHd HauboJbluefi Be-
JIMUHHBL, H BeCb IPOIECC MHOTOKPATHO MOBTOPSETCH.

3aMeTuM, UTO CKOPOCTh CHYTHHKA B Hepuree OyHeT BO
CTOJIKO e pas GoJbllle ero CKOPOCTH B aloree, BO CKOJBKO
pas ero IepurefiHoe paccTosHHe MeHblle anoreiiHoro. Ha
puc. 5 cTpesku B amoree W HepHree OpGHTH NOKAasbIBAIOT B
HeKOTopoM Macurtabe COOTBETCTBYIOIIHE CKOPOCTH.

CKkoJ/IBKO 2Ke BpeMeHH TpeGyeTcsl COYTHHKY I/ TOTO, 4TO-
66l COBEPLIHTh OXMH 0GopoT no op6ute? OT uero 3aBHCHT
nepuox obpauenus cnytHuka? Ha 3tor Bompoc orBeyaer



tperuii 3akon Kensepa. B cooTBercTBUM ¢ 3THM 3aKOHOM KBal-
paThl BpeMeH o0palleHus CUYTHHKOB BOKPYT 3eMJH OTHOCSIT-
csl, Kak KyObl Goabliux oceil ux opGut. (B cuayuae xpyrosoii
OpOUTEI POJb GOJBIIOH OCH UrpaeT AHaMeTp OKDYXKHOCTH.)
Taknm 06pasoM, eclM MBI 3HaeMm NepHojf obpalneHus u 60Jb-
IIYI0 OChb KAaKOro-HHOGYAb CIyTHUKA 3eMJH, TO MBI CMOXeM,
Hampumep, HaWTH MepHOA oOpallleHus IpPYroro CHYTHIHKA,
3Hasi 60/IbIIYI0O OCh ero op6uTH. Tako# COyTHHK, Mepuop 06-
paiienuss 4 6ospluas ocb OPOHUTH KOTOPOro MAaBHEIM-AABHO
U3BeCTHBI, Y 3eMJIH MMeeTCs — 3TO ee BEUHBIH eCTeCTBEeHHBLH
cnyTHUK — JlyHa.

M3 tperbero 3akona Kemsepa cienyer, uto mo opGuTam,
uMerollnM 6oJlee JJHHHYIO GOJBIIYIO OCb, COYTHHK COBepIla-
eT CBOIi MyTh AOJbILE, YeM M0 OPOHTAM, HMEIOLINM KOPOTKYIO
6oJibiyto ock. Ilpn onMHAKOBBIX GOJBIIUX OCSX OPOHUT MepHo-
Ibl OOpalleHHust 0 HUM CIyTHUKOB OyAyT TaKikKe OJAMHAKOBHI,
HO ueMm Ooslee OyleT CIJIIOCHYTa Op6HTa H, CJefOBaTe/bHO,
yeM MeHblle OyJeT ee NJHHA, TeM, eCTEeCTBEHHO, ¢ GoJblieil
B CpeJHeM CKOpocTbio OyAer npoberaTb COYTHHK CBOH MYTb.

5. Oco0eHHOCTH JBHMKEHHSI UCKYCCTBEHHBIX CIYTHHKOB

Mpnr paso6pany 31ech IJIaBHBIE 3aKOHBI JBHIKEHHS HCKYC-
CTBeHHBIX CIYTHHKOB 3eMjH. Dosiee nospo6HO MBI 3afimeMcs
BOIPOCAMH [BHXKEHHS COYTHHKOB N03Xe, a cefyac roJBejleM
HEeKOTOpBIe HTOTH.

Hauag cBoe gBHKeHHe C NOMOIIbIO JIOfeH, HCKYCCTBEHHBIH
CIYTHUK JAaJjbllle JBH2KETCS B NPOCTPAHCTBE, NOAYHHASCH 3a-
KOHAM MPHUPOAH], KaK U BCAKOe HebecHoe Tesio. OOHAXKIK Ha-
YaBIINCh, 3TO IBHXKeHHe, eClH Obl He OBLIO CONPOTHBJEHHS
BO31yXa, NPOJOJKaI0Ck Obl BeyHo, He TpeGys AJs 3TOTO HH-
KaKOTO pacxoja HeprHH.

EcrecTBeHHO, 4TO Takoe JBHIKEHHe HE MOXeET IMPOUCXO-
IUTb KaK yrogHo. TpaekTopus, onucbiBaeMasi CIyTHUKOM, Gbi-
CTPOTa €ero JBHKeHHs, BpeMs oOpallleHusl, BbICOTA I10J1eTa —
BCE 3TO CBSA3AHO MeX1y CO00H omnpemeseHHBIM 00pa3oM.

HckyccTBeHHBIN CIYTHHK ABUMKETCS MO CBOel opOUTe C KO-
JIOCCAJIbHOI CKOPOCTbIO — OKOJIO 8 KHJIOMETPOB B CeKYHAY.
3Ta CKOpOCTh B OTPOMHOE YHCJIO pa3 MpeBHILAeT HAalIM
3eMHble CKOpPOCTH NepenBuxenus. [lemexony, uaymeMmy Oes
ycTand JleHb M HOYb CO CKOPOCTbIO O KHJIOMETpoB B dac,
noHamo6usacst Gbl MOYTH TOA AJsS TOrO, uToOBl MpOHTH pac-
CTOAHHE, paBHOe MAJHHe OPOHUTH NepBOr0 HCKYCCTBEHHOro
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cnyTHUKa (oHa NPUGAH3UTENBHO HA TPH THICAYM KHJIOMETPOB
GoJsibllle QJIHHBI 3eMHOTO 3KBatopa). DBeJjocunenucty, nABH-
Kyuemycs co ckopoctbio 30 KUJIOMETPOB B yac, AJs 3TO-
ro noHanob6unochL Gbl OKOJO HBYX MeCsileB, aBTOMOOU/IIO —
18 muelt (npu cxopoctu 100 KuJIOMeETpOB B 4ac), COBpeMeH-
HOMY aJjekrponoesny, Aenawomemy 300 KHIOMeTpOB B Yac,—
IIeCTh JHEH, a peaKTUBHOMY [acCaKUPCKOMY CaMOJIeTy — ABa
C JHIIHUM [OHA (IpH ABHKEHUH co ckopocTbio 800 Kujomer-
poB B yac). Mexny TeM, HCKYCCTBEHHOMY CIyTHHKY HYXKHO
JUIA 3TOTO TOJIbKO HeMHOTHM G6oJiee nosytopa yacoB. OfgHaKo
VIMBJATbCA TaKOH CTPEMUTENBHOCTH ABUXKEHHUS He NPUXORUT-
csi. B oTsiMuMe OoT Ha3eMHBIX BUIOB TPAHCIOPTA, COYTHHUK, JBHU-
rasce 110 ollpeleJleHHOil OpOHTe, He MOXKEeT 3aMeJIATh CBOEro
JBHXKEHHA (KaK MOr Obl 9TO ClesaTh, CKaKeM, BOJHUTE/b aB-
TOMOGHUJISI, KOTOPBIH MOXKeJsaJj Gbl COBEpPIIUTh CBOE KPYrocBeT-
HOe NyTelleCTBHe «He CIelIa» — He 3a BOCeMHAaAUaThb AHeH,
a, HanpHMep, 3a TpuauaTh). [Ipi MeHbIIell CKOPOCTH CIYTHHK
He yziepxKaJscs Gl Ha cBoeft opoure.

HyxHo cnenath elnle ogHO Ba)KHOe 3aMmeuaHue. Bo Bcex
HalUX PacCyKIEHHsIX Mbl COBEPUIIEHHO He PUHUMAJH BO BHH-
MaHMe MacCy TOrO TeJsa, KOTOpOe JOJIKHO IpeBpaTUThCS B
cnyTHUK 3emiad. Hac coBeplIeHHO He HHTepecOBaJH €ro Bec,
pasmepel, (opma. M 310 He cayuaiiHo. Bennumna wmacchl
MCKYCCTBEHHOTO CITYTHHKA IOcJe TOro, Kak eMy coobliieHa Ha-
yaJbHAas CKOPOCTb, MeHCTBHTEJNBHO HEeCYIIeCTBeHHA MJisi ero
aJIbHERIero JBUKEHHS [0 CJAeAYIOLIUM MPUYHHAM.

CoryiacHO 3aKOHY BCeEMHUPHOTO TAroteHust HploToHA, cHia,
C KOTOpO# 3emJisi NPHUTArMBAeT CHOYTHHK, I SIMO MpPOHOpP-
IMOHAJbHA Macce cnyTHHKA. [To3aToMy, ec/in Maccy cryTHUKA
YBeJIMUUTD, HAaNpUMep, B MATb Pas, TO cujIa MNPUTAKEHHd, a
CJIeIOBATENIBHO, W ee BJUsAHHEe Ha [ABMXKeHHe CIYTHHKa
yBeJUUHUTCS BO CTOJbKO ke pa3. Ho c mpyroit cropo-
Hbl, COTJIAaCHO OCHOBHOMY 3aKOHY MeXaHHKH, TakxKe OTKpBI-
toMy HbIOTOHOM, Bo3meficTBHe CUJ/IBI HAa TeJNO (YCKOpeHHe, KO-
TOpoe OHa eMmy coofmaer) o6 paTHO MPONOPUHOHAJLHO
macce 3TOro Teja, J3HAYUT, MNPH YBRJHYEHHH Macchl
CMyTHHKA B MSITb pa3 BO3JeHCTBHE Ha HETO CHJIbI MPUTSAKEHHUs
3eMJIH JOJKHO GblIo 661 YMEHb I U ThC S B OATh pas. [lo-
JIydaeTcsl, YTO B KOHEUHOM CueTe BeJIHUMHA MacChl CNyTHHKA
He MTpaeT HUKAKOH POJIH NPH ero OpOHTAJbHOM MIBHIKEHHH.
Bor ecaiv 6Bl CIYTHHUK ABHTaJCs NMOMA HeACTBHEM KaKof-HHOY b
CHJIBI TATH, TO €ro Macca urpaJja Obl CYIIeCTBEHHYIO DOJIb, HO
TOTZa CIVTHUK He Obljl OBl CITYTHHKOM,.



Maccy coyTHuKa c/1egoBaJso Gbl MPUHAMATL BO BHUMAaHHe
TOJIBKO B TOM CJIyuae, ecJii Obl OHA LiJIa B KaKoe-HUGYAb CpaB-
HeHHe C Maccoil 3eMJH, Tak KaK B 9TOM CJyuae OHa CYIIECT-
BEHHO IIOBJIMAJNa Obl Ha [ABHXKeHHe caMod 3eMmJ/H, a uepes
Hee — U Ha cnyTHUK. Ho Bce HCKYCCTBeHHBIE CIIyTHUKH HMEIOT
H OynyT HMeTb, eCTeCTBEHHO, COBEpIIEHHO HHYTOXKHYIO MO
CpPaBHEHHIO C 3eMHBIM IapoM Mmaccy. Kakoe Gbl TeJO HH 3a-
MycKaJocb Ha MNpefHa3HAuYeHHYIO I/ Hero opGUTY, 3Ta Op-
6uTa onpenessieTCs HCKIIOUUTENbHO !) TakK HasblBaeMbIMH
HayaJbHBIMU YCJOBHUSIMU: BEJHUHHOH HauaJbHOH CKODOCTH,
COOOIIIeHHO! CIYTHUKY, ee HalpaBJIeHHEM H IOJOXEeHHEeM B
OPOCTPAHCTBe TOH TOUKH, Ile OBl JaH HadaJbHBIH TOJIYOK.

Ho, xoHeuHO, caMa BO3MOXKHOCTb NpUAAHUs CIYTHHKY He-
06X0Q¥MOH HayaJbHOH CKOPOCTH OUYeHb CHJIBHO B3aBHCHT OT
Maccel CHyTHHKA. TsKesblil COYTHHK 3alyCTUTh TOpaslo
TpyAHee, ueM Jerku#t. OgHaKO, €C/IH BCe TPYXHOCTH IIPeono-
JIeHBl M TSXKeJblll CIOYTHHK YXKe 3alylleH, TO €ro JBHUXKeHHe
He JOJIKHO OTJIM4aTbCsl OT ABHMIKEHHS JIETKOro CIyTHHKA C Te-
MH 2Ke Haya/JbHbIMH YCJOBHSIMH.

Kak ke coznaTh 3TH Haua/abHBIe ycaoBHS? Kak mocTaBHTH
CIyTHHK B Ty TOUKY IIPOCTPAHCTBA, Iie OH N0JKeH Oyner Ha-
4aThb cBoe JBuKeHHe? Kak cooOLIMTh eMy TaM HYKHYIO CKO-
pocTh? BoT 3THMH BOIpOCaMH MBI ceffuac M 3aHMeMCH.

II. PAKETA BbIBOAHUT CIYTHUK HA OPBHUTY

1. Kakoii annapat MoxeT ObITb HOCHTeJEeM CNYTHHKA

Bo Bcex Hamux NpelbiAylHX PacCyXKAEHUSIX MBI YUUTHI-
BaJIu JelCTBHe Ha CIYTHHK TOJIbKO ONHOH CHJIBI — CHJIHI TS-
KecTd. Ho seMHOH 1map okpyXeH BO3AYLIHOH 0GOJIOUYKOH —
arMocdyepoii, KoTopasi OKa3blBaeT CONPOTHBJIEHHe ABHXKEHHIO
Jqo6oro tesa. JIBHrasch B IJIOTHBIX CJIOSIX aTMOCGepH!, TeJo
OLICTPO NOTEpSeT KPYroByIO CKOPOCTb M yHaneT. Brpouem,
PAaCKaJ/IMBLINCh OT TPEHHS O BO3AYX, OHO MOXKeT «CrOpeTb» J0
TOTO, KaK JIOJEeTUT A0 NoBepxHOocTH 3eMuu. Ilosromy Teio,
KOTOPOMY IDEeACTOMT IIPEBPATHTbCS B HCKYCCTBEHHBIH CIyT-
HHK, JOJIXKHO OBITb NOIHSITO 3a Npelesbl aTMocthepsl HJH, BO
BCSKOM CJIyuae, 8a Ipelesbl ee IVIOTHHIX CJ0EB U TaM KaKoH-
TO anmapar JOJ/KeH COOOILUTb eMy HeoOXOAUMYIO CKOPOCTb.

1) HanoMHHM, YTO Mbl NO-TMPEKHeMYy He NDPHHHMAaeM BO BHUMaHHe
3eMHOH aTmocdepH.
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$IcHO Mo3TOMY, YTO HAll MPUMEpP OPYAUS, YCTAHOBJIEHHOTO
Ha BeplIXHe TOpHl, MMeeT YHCTO TEOPEeTHUYECKHIl HHTepec: Bep-
IIMHBEl Jaxe CaMblX BBICOKHMX FODHEBIX IIHKOB JIEXAT, 110 CyIIe-
CTBY, Ha JHe BO3JYIIHOTO OKeaHa. Brpouem, moctpouts opy-
Jve, BEIOpachBalolllee CHapsifi CO CKOPOCTBIO OKOJIO 8 KHJIO-
MeTPOB B CeKyHAy, BooOlle HeBO3MOXKHO. Ecau Obl jaxe u
yJajocb CO34aTh Takoe OpYyAHe, TO TeJO, IpeBpallaeMoe B
CNYTHHK, HOJKHO OblIO OBl NPHU BEICTPeJe IMOJYYHTb TaKOH
CHJIbHBIH TOJTYOK, KOTOPBHIH MOr OBl pa3pylIHTb HOMeILeHHbIE
BHYTPH Tesa NpUOOpH (uau 6e3yC/IOBHO NpHHeC Obl rubefb
9KHIaXy OyAylliero o6uraeMoro clyTHHKa). [lego B TOM, uTo
apTUJJIePUHCKHI CHapsL pasroHsercs A0 HeoOXOAUMOH CKo-
pOCTH B TeueHHe JoJlell CeKyH/Bl, I0OKa OH JBUXKETCS B CTBOJIE
opynus. 3HAYHT, HeoGXOAUM TaKo# crmoco6 pasroHa, OpH Ko-
TOPOM TeJIO HapallliBaJjo Obl CBOIO CKOPOCTb 3a 3HAUYUTEJBHO
6oJiee NJIMHHBIN NPOMEXYTOK BpeMeHH. Pacuer mokasblBaer,
YTO JJIf 3TOrO PA3roH JOJIIKEH OCYIIeCTBJAATbCA Ha MPOTAXKe-
HHMH JeCATKOB KHJIOMeTpoB, IlocTpouTh apTHJIepHiicKoe opy-
Je TaKod JJIMHBl HEBO3MOXKHO.

Hakonen, samerum, uro eciu Obl JaKe apTHJ/IEPHHACKOe
opyAue OBLIO CIOCOGHO COOOLIMTH TeJdy KaKylo YrOZHO CKO-
poCTb, TO TAKOe TeJO, B IPHUHIMIE, MOXKHO ObIO Obl Laxe
ornpasuTh Ha JIyHy uiau Ha Mapc, HO HeBO3MOXKHO ObLJIO ObI
NpeBpaTHTh B HCKYCCTBEHHEI!l CIyTHHK. Bexb Npm BhICTpeJie
B FOPH3OHTAJILHOM HaNpaBJ/IeHHH 3TOMY JOJKHO ObLIO Obl IO-
MelIaTh CONPOTHBJIEHHe aTMOC(ephl, a IPH BHICTpeJie NOA yT-
JIOM K FOPH30HTY CHapsifi HJH BbIpBaJscs Obl H3 chepbl NpHU-
TsKeHus1 3eMau (mpu mapabosanyeckodl uad GoJbllell CKO-
pocTd), wiau ynan Gpl Ha 3eMJI0, TaK Kak 3aMKHyTas
3JUIMNTHYECKAsT TPaeKTOpHs 00s3aTeJbHO HOJXKHA Oblaa Obl
IPHBECTH €ro B Ty TOYKY, IZe Obl] NpOH3BeleH BHICTpe,
T. . 06s3aHa Obl Gblia MPOHTH CKBO3b 3eMJIO.

3HayuT, He0OXOAUMO, UTOObI, BB/ U3 OMACHBIX», IJIOT-
HBIX CJIOEB BO3IyXa, CHApsJ MOJY4YHJ AONOJHHTEJbHBIH TOJI-
YOK B OPH30HTAJbHOM HalpaBJ/eHHH. FICHO, UTO apTuJIepHi-
CKHH cHapsij, HeIpUIOLeH AJIs1 TAKOTO MaHeBpa: OH He HMeeT
COGCTBEHHOTO IBHraTte/s.

Urak, ana Toro, 4ToObl BHIBECTH HCKYCCTBEHHBIH CIYTHHK
Ha op6uTy, HeoGXOQUM alNapar-HOCHTeJNb, CIOCOOHBIH caMo-
CTOSITEJIbHO JBHUTaThCsl B IIyCTOTe M 3aTeM NPHIATh CIYTHAKY
HeOoOXOMUMYI0 TOPH30HTAJIbHYIO CKOPOCTD.

Yro xe 3t0 3a amnapart? Takum anmapatoMm siB/IsieTcs
paxera,
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2. TpuHuMD JBUMNKEHHS PAKETbI

TMpunHnun nBYUKeHHS pakeTbl OTJIHYAETCS OT MPHUHIUIOB
JBHXKEHHS BCeX JPYTHX CaMOABHIKYLINXCS YCTPOHCTB.

IlocMoTpuM, BanpuMmep, Kakas NPHYHHA 3aCTaBJsSeT ABH-
ratbes aBroMoGuab. Morop? Ho oana Tosbko paGora MoTopa
He obecreunBaeT JBHKeHHs. MoTop Bpallaer BeAyLlHe KoJe-
ca. Ho ecsin 9TH KoJieca oka3aJsiuch Ha JbAY U OYKCYIOT, TO KaK
Obl OBICTPO OHH HH Bpallla/JHCh, aBTOMOOW/Ib He TPOHETCH C
mecrta. [Touemy? Ila notomy, uto GyLeT OTCYTCTBOBATh BHeII-
HSIS cuaa, NeHCTBYIOIas Ha aBTOMOOHJb CO CTOPOHBI JAOPOrU
U IBUXKYIAs €ro — Cujia TPeHUs BeIYIIHX KoJeC O JOpOry.

[lpn nBuKeHHM MI060r0 CaMOABUIKYILIETOCS SKHIIaXKa BCe-
r1a MOXKHO yKasaTb BHeLIHH e CHUJ B, HeHCTBYIOIUE Ha
Hero co CTOPOHBbI KaKOH-JAH60 ONOpHl HJH CPENBl H 3aCTaBJlsi-
IolllYe ero ABHMrartbca. Hampumep, Bce KoJeCHbIE 3KHIAXKH C
COGCTBEHHBIM ABHrareseM JBHXKYTCS, Kak Obl OTTAJKUBAsICh
oT mopory, actaabra Liocce, pelbcOB X T. O. ITO OTTaJ-
KUBaHUe JdesnaeTcs BO3MOXKHBIM O6Jarofgaps BHEIHHUM CH-
JlaM — CHJIaM TPeHHs,— BO3HUKAIOLIUM IPH B3aUMOJeHCTBUH
BeIyILIUX KOJlec, IPUBOAUMEIX BO BpallleHHE MOTOpOM, C ac-
tanpToM u T. 0. CaMosieT B CBOeM JBHXEHHH OIHpaeTcs Ha
BHEIIHIOI0 Cpely — BO3AYX — M JBMIKETCS TOA JeHcTBHEeM
CHJIBl TSI'M, BO3HHKAIOILIeH BCJeACTBHe B3aUMOJAEHCTBHUS Bpa-
u1aolierocss BUHTa ¢ Bo3Ayxom. [lapoxoa mpuikercs, orras-
KHBAasIChb C MIOMOILBI0 I'peGHOTO BUHTA OT BOAHI, H T. [I.

Ho kak moxer nBuraTtbcs Kakoi-HMOyAb amnmapar B Ipo-
CTpPaHCTBe, I'le IPAaKTHYECKH HeT Cpefbl, Ha KOTOPYIO MOXHO
OBLTO Obl ONMepeTbCsl MM OT KOTOPOH MOXKHO OblIO OBl «OT-
TOJIKHYThCA»? BBIX0J, 0AHAKO, CyllecTByeT W B 3TOM CJyuae.

IIpencraBeTe cebe, YTO BBl HaXOLHTeCh B JIOJKE COBCEM
6au3Kk0 OT Gepera, HO He MOXKeTe MpPHYAJHTb, TaK KaK BecJa
yTepsiHbl. BBl He MOKeTe OTTOJIKHYTBCSI OT BOJBI, H €C/IH BJO-
6aBOK HeT BETpa, TO, 3HAYHT, BOCHOJb30OBATHCH KaKOH-MHO0
CHJIOF CO CTOPOHBI BHEIUHeHd cpeibl HeBO3MOXHO. Ecau Bhl
HauHeTe WATH 1O JHY JIOZKY BIlepell, IO HalpaBsJeHHIO K Oe-
pery, To Jojka Oyzxer yxonuth Hasad. Ho eciu Bel camu yil-
JleTe Hasal, K KOpMe, TO JIOJKa NPOABHHETCH BIepell, H €C/H
Geper GJIM3KO, TO OHa KOCHeTCs ero. MoXHO IpOJABHHYTD JIOJ-
Ky BIepel ellle M TakuM cnoco6om. HyXXHO B3ATb Kakoi-
HUGYAb TsXKeJbIH NpeiMeT U 6pOCHTD ero Hasaj. Toraa JIoAKa
MpOABHHETCS BIIEpel, NPHYeM NpojBHiKeHHe Oyner GoJblie,
ec/IH TpeiMeT TsXKesee HJIU O6oJibllIe CKOPOCTh OpOCaHHA.
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Bor TouHo Mo TakoMy e NPHHIMIY ABMXKETCS M paKera.
M3 Hee c orpoMHOH CKOPOCTBIO BEIGPACHIBAIOTCS CTPEMHTE/Ib-
HO pAaCIIMPSIOIIHAeCcs] Iasbl — NPOLYKTH TOPEHHs], MPOHCXOLS-

[LeTO B clieNManbBHON KaMepe Cro-
paHus BHYTPH pakxeTsl. B aroii Ka-
Mepe  pAa3BHBAIOTC OrPOMHEE
TCMIepaTypel, W OHa JeJaeTrcs
U3 OCOOGBIX KapONPOUHBIX CIJa-
BOB. UTOGH ellle GoJslee YBEJTHUUTD
CKOPOCTb HCTeUeHHs TrasoB, HX
NpOMYyCKAlOT Yepe3 pacuupsiolle-
ecsd comso (pactpy6) chenuanb-
Ho#t opmnl (puc. 6).

Takum o6Gpas3oM, H3Beprasr us3
ce6s1 C OrpOMHOH CKODOCTBIO
4yacTb CBOeH Macchl — NPOAYKTHI
CrOpaHUs TOIJIMBA,— pakeTa Je-
THT BIEPe], COBEPLIEHHO He HYXK-
Jlasicb AJI CBOEro JBHIKEHHUS BO
BHemHell cpene. Bosee Toro, Bos-
IyX, CO3/aBasg CONpPOTHUBJEHHE,
TOJLKO MPENSITCTBYeT ee JBH-
JKEHHUIO.

WHorga MOXKHO  YCJBIIIATH
HEJIOYMeHHBI!l BONpOC: «3HAUUT,
pakera JIBHXKETCH C IIOMOILbIO
OJHUX TOJBKO BHYTPEHHHX CHJ?
Ho Beap 3TO Xe NpPOTHBOPEUHT
32KOHAM MeXaHUKH!»

Ha camom jpene HHKaKoOro
NPOTHBOPEYHs C 3aKOHAMH MeXa-
HUKH 37eCbh, KOHEYHO, HeT. 3aKo-
Hbl MeXaHHKH He yTBEPXKAAIOT, YTO
BHYTpEHHHe CHJIBl He MOTYT IIpo-
u3BecTH nepensmkenus. OHU
TOJIKO YTBEPK/JAIOT, YTO 3TH CH-
JIbI He MOTYT IePeMeCTHTh IeHTpa
THAXECTH paccMaTpuUBaeMoH CH-
cremsl. Ecoii 651 B [BHXKeHME BHI-
OpOLIEeHHBIX M3 paKeThl rasoB He
BMelIHBaJUCh atMochepa u MO-

Puc. 6.

Cxema
ONHOM M3 NepBbIX PaKeT, MmpH-
MCHABIUKMXCA s ucCClegoBa-
HHUS BEDXHHX CJOEB aTMOC(IJE'

pHL:
J— noneanwit rpys;
ynpapieHus; 3— 6ak AJIs OKHCAHTeNS;

ycTpoiicTpa

2— npuboprt

4— 6ax nna ropioyero; §— Typ6o-

HaCOCHBIf arperart AJs NMogad9®  Tof-

JIHBa B KaMepy cropasis; 6— xamepa

Cropaums; 7— comio; §— BosaylHEIe

cTabUNA3aTOPhl; 9— BO3NYIIHEE pY-
au; J0— ra3zoBule pyas.

BePXHOCTb BEMJIPI, O KOTOpYyIO Trasbl YHapsAlTCAd B MOMEHT
CcTapra, H eciu Onl KOpIyC pakKeThl H radbl He HCHOBITbIBAJIH
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NpUTAKEHUs 3eMJIU M APYrux Tes, TO OOIIHH LEHTP TSAKeCTH
Bcell cucteMbl (pakera MJIOC rasbl) ocrajcs Obl TaM Xe, rje
OH OBLT B MOMEHT HayaJja JABHKeHHUS.

Hakonen, eciu paccMarpuBaTb OTAEJBHO OOHH TOJbKO
KOpIyC paKeThbl, TO MOXKHO CKa3aTh, YTO 3TOT KOPIYC JBHXKET-
csi, OTTAJIKMBAsICh OT H3BEPralolIUXCs H3 HEro rasos, T. e. HC-
NBITBIBAsl BO3JEHCTBHE BHe N HeH O OTHOLIEHHIO K KOp-
IyCy CHJIBI — PeaKIHH TasoB.

C 3TOH TOYKH 3peHHsT IBUXKEHHe paKeThbl BHI3BIBAETCS TEMH
Ke NPUYMHAMH, YTO W JBHKEHHe JIOOBIX APYTHX almaparos.
M aBTOMOOGH/Ib, 1 BHHTOMOTOPHBIH CaMOJIET, H NaPOXOX TOXKe
JBHXKYTCSI 32 CUeT BHEIUIHHX CHJI peakuuii. Pakera oT HHX OT-
JM4aeTcs TOJBKO TeM, YTO OHa 3TH, IO CYLIeCTBY, BH e Il-
Hue (OTHOCHTEJBbHO CBOEro KOpIyca) CHJBI CO3JaeT Kak Gbl
«BHYTDH ce0s1», B TO BpeMs Kak NOpIUHEBble JBHraTe/H aBTo-
MOOGHJIS M CaMoJjleTa MJIM MapoBasi MallMHa Iapoxoja Co3fa-
I0T CHJIBl peakIHUil He HelOCPeACTBEHHO, a C IOMOLIbI0 TaK
Ha3bIBaeMbIX JABHXKHTeJEH, T. €. KoJleC aBTOMOOWJISI HJIM BHHTA
camosieTa. B oTyiHYHe OT TaKuX [BHraTesell JBUraTe/lb paKkeThl
Ha3bIBAalOT MO3TOMYy A BHraTeJeM TNPAMOH peak-
IIHH WIHTPOCTO PeaKTHBHHM JBHTaTeJdeM,

3. 3aKOH JBMIKEHHS PaKeThl

3HaMeHUTHIA pYCCKHil yueHbifi KoOHCTaHTHH DayapHoBHY
II10/KOBCKHH, OCHOBONOJIOKHHK HayKH O KOCMHYECKOM Mo-
JieTe, BBIBeJ OCHOBHYIO (OopMyJly ABHIKeHHs pakerhl. Cornac-
HO 3Tofi popMyJie CKOPOCTh, pa3BUTas pakeToOH, yBeJHYHBaeT-
Cs C yBeJMYeHHeM CKODOCTH HCTeueHHs ras3oB H3 COIljIa pa-
KeTBl, a TaKXe C yBeJHUYeHHEM MacChl BBHIODOIIEHHBIX U3 Hee
razoB. [TosToMy pakeTHBbIH JBUraTe/b GYIEeT TEeM MOLIHee, UeM
60JIbILYI0 CKOPOCTb HCTeUeHHS OH JacT.

CKOpOCTh Ke HCTedeHHsl 3aBHCHT OT BH[a NPHMEHAEeMOTro
ronyiuBa. Uem GoJbLIYIO TEMJIOTBOPHYIO CIOCOGHOCTH HMEET
TOMJIUBO, T. €. YeM GoJbllie TeNsa BbJeJseTCs MpH ero cro-
paHUM, TeM BHIIe CKOPOCTb HCTeYeHHs NPOLYKTOB CTOPaHHUs
U3 comia pakeTol. )Kuakuwe TomuBa HMelOT 6oJjiee BBICOKYIO
TeIVIOTBOPHYIO CIIOCOGHOCTh, U NO3TOMY IIPHMeHeHHe HX B pa-
KeTax oKashiBaeTcs 6oJiee BEICOAHBIM, 4eM HCIOJb30BaHUE MO~
poxa. Kpome Toro, Xuakoe TOIJHMBO oOecneuyuBaeT GoJiee
[J1aBHOe HapacTaHHe CKOpPOCTH pakeTHl. [losToMy B coBpemeH-
HbIX pakeTax uallle BCero INpHMeHsIeTCsl XKHJAKOoe TOILIHBO.
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Unest Tak Ha3rlBaeMOro XUAKOCTHOIO PeaKTHBHOI'O JABHrare-
ast takxke npunatexur K. 3. Llnonkosckomy.

JKuzkoe TonsiMBO, KaK HpaBHJIO, COCTOMT H3 HBYX COCTaB-
HBIX yacTell — ropioyero W okucaurtesas. I'opiouee u oxuc/u-
TeJb NOMEMIAIOTCS] B OTHE/NBHBEIX 06akax, OOBIYHO COCTaBJIs-
IOLIUX ONHO LeJIOe C KOPHYCOM pakeThl, M NMOJAIOTCS OTTYIA
B KaMepy CrOpaHUs C IIOMOIIbI0O HACOCOB IO CIIENHAaJbHBIM
Tpy6onpoBogam (puc. 6). B kauecTBe ropiouero B pakeTHOMH
TeXHHKe IPHMEHSIOTCS KepOCHH, CIHUPT, TMAPAsHH U Ip., a B
KayecTBe OKHCJIMTEJS — XKHIKUHA KUCIOPO[, a30THAsT KHCJIOTA,
nepekuch BoAopona u np. IIpu oObIYHBIX TONVIMBAX JOCTHUraeT-
cs CKOPOCTb HCTEYeHMs ra3a W3 COoIlsia, paBHas 2,5 KHIoMeTpa
B CEeKYHLY.

Tak kak TemIoTBOpHAasi COCOGHOCTb [axe CaMBIX BBITOJ-
HBIX BHIOB TOILIMBA OrpaHUyeHa, TO KOHCTPYKTOPHI He Haze-
IOTCS JIOBECTH CKODOCTb HCTEUeHHsI a3oB M3 XKHMAKOCTHOH pa-
KeThl OoJiblle 4eM o 4 KuioMeTpoB B cekyHny. I[loatomy,
yTOOBl paxera IPH OrpaHHYEHHOH CKOPOCTH HCTeYeHHs rasoB
MOIJIa JOCTHYb OIPDOMHBIX CKOPOCTeH HBHIKEHHSI, MO3BOJIs-
IOLIMX COBEepIUUTb KOCMHYECKHH IoJieT (B YacTHOCTH, 3aly-
CTHTb CIIYTHHK), OHa NOJI)KHA 3alacTUCh OYeHb GOJIBIIAM KO-
JU4eCTBOM TOIUIMBA. JIMIIb HUYTOXKHAS YaCTb BCel IepBOHA-
4aJIbHOH Maccel 6yneT IpH 3TOM NPeACTaBJATbL COO0H moses-
HbI# rpys. EcrecTBeHHO, uTO MOCTpOHKA TaKOll pakeThl BEHI3bI-
BaeT OrPOMHBIe TPYIHOCTH.

4, MHorocryneHyaTas pakera

Buixon 3ak/oyaercss B CO34aHMH MHOTOCTYIEHUYATHIX pa-
kKeT. MHOorocTynmeHnuyaTas, WM COCTAaBH a 4, pake-
Ta COCTOHT U3 HECKOJIbKUX pakeT-crymeHell (puc. 7). CHauana
BKJIIOYAEeTCsl [BHraTe/Nb NepBOH, XBOCTOBOH, CTYMeHH, KOTO-
pHIH, H3pacxoqOBaB BeChb 3alac CBOEro TOIJIMBA, JOBOLHUT CKO-
pocTh BCell pakeThl m0 ompefeneHHo# BenuuuHbl. Ilocse 3to-
ro nepsasi CTyneHb, 6aKd KOTOPOH OIYCTe/H, OTAe/]AeTCs OT
pakKeThl M BKJIOUAIOTCS ABMraTe] M BTOPOH cTymeHu. Ilocae
BLITODAHHSL B 3TOH CTYIeHH BCero TONJIMBA OHAa TakKxke OTJe-
JISIeTCs OT pakeThl u T. A. TakuM o6pa3oM, Habupast CKOPOCTE,
pakeTa IOCTeleHHO yKopaunBaercsl. B pesysbrare mocruraer-
cs1 OYeHb NPOCTasi lleJb: ONMyCTeBIIHe 6aKH, KOTOpBle COIEp-
JKaJ/M paHbllle TOMJHBO, OTAEJASCH BMeCTe CO CTYNEeHbIO, Chil-
paBlliedl CBOIO POJib, He 0GPeMeHsIOT 60JbIe paKeTy MepTBhIM
rpy3oM.
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Tpemsr Cmyners
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Bmopas cmynexs

4

Tepbas cmynews

Puc. 7. Cxema Tpex-
CTYynNeHyaToH paxe-
ThI-HOCHTENd  (aMe-
PHKaHCKMH TpOeKT

«ABaHrapmy):
I— pBEraTenb mepBON
cTyneHu, 2— Typ6oHa-
COCHBIIf arperat mnepBoit
cryness, 83— 6ax ¢ ro-
PIOYHM NMEPBOA CTYHEHH,
4— 6ak € OKMCIHTeNeM
11epBoit CTYNeHu, 5—nBH-
raTelb BTOPOH CTymewH,
6— 6ak C OKHCIMTeIeM
BTOPOi CTymeHu, 7—6ak
C TOPIOYMM BTOPOH CTY-
neHd, §—TBepaoe TOMIA -
BO TpeThell  CcTyMeHH,
9—HCKYCCTBEHHBIN CNYT-
uuk, JO — 3aWUTHBIA
KOHYC,

BosMmoxKHa TakKe HeCKOJbKO HHAs CXe-
Ma MHOrocTyneHuaTtofi pakerol. [lepmast
g TIocJedyiollas CTYMEHH  COCTaBHOMU
pakeTbl IpeICTaBJAIOT coboil Gakd, pac-
NoJI0XKeHHble BOKPYT MOCJeNHEH CTyeHd,
KOTOpas fBJsieTcs KaK Obl cepalieBHHON
Bce#l pakerbl. Takas pakera IBHXKETCS
Bllepel, cOpachiBasi BpeMsi OT BpeMeHH
ONyCTeBIINE CTyNeHH-6AKH U Kak Obl
«XyHes».

CkaszaHHoe 0GBSICHSET, IOYeMy BCe CO-
BpeMeHHbIe PAKETHl, KOTOPBlEe IJIS HOCTH-
JKeHHsI [I0CTaBJ/JIEHHEBIX Lles1ell JOJKHBI pas-
BHTb GOJIbllIYie CKOPOCTH, AEJNalTCcsd MHO-
roCTyIeHYaThIMH.

DTO OTHOCHTCS, HAllpUMep, K MeXKOH-
THHEHTAJbHBIM 6aJVINCTHYECKHM DaKeTaM,
CIOCOGHBIM MOpaxKaTh ILeJH Ha 3eMHOH
[OBEPXHOCTH, JeXalllie Ha PpacCTOSHUH
MHOTHX ThICSTY KUJIOMETPOB OT MecTa CTap-
Ta. PasornaBimuch 3a HECKONIBKO MHHYT
J0 CKOpPOCTH B 6—7 KHJIOMETPOB B CEKYH-
Ly, TaKas pakera (TOYHee, ee MOCJENHSAS,
roJoBHAs, CTYNeHb) JaJbllie JIETHT C He-
paboTalollluM IBUraTesNeM M0 Ayre SJJIHII-
ca, HoKyc KOTOpOro CoOBIajnaeT ¢ IeHTPOM
3emsu. Takasi pakera MOXKeT 3a moJiyaca
npeonoJiets paccrosiide B 8000 kuiomer-
poB. Kak usBectHo, B cooluienun TACC
ot 27 asrycra 1957 roia ObLI0 OGBSIBJIEHO
0 NepBOM YCHEUIHOM HCIBITAHHH MEXKOH-
THHEHTAJbHOH O6aJ/IJINCTHYECKOH pakKersl,
nposenennoM B Coserckom Coloze.

Pakerbl-HOCHTENIM, [Ipe/Ha3HayeHHble
IUIsi Toro, 4toGbl JOCTaBUTh CIYTHHK Ha
ero opGUTy W COOOLIMTH éMy TaM Heo0Xo-
JHMYI0 CKOpPOCTb, TaKKe, KOHEUHO, Je-
JIaIOTCSl MHOTOCTYHNEHYaTHIMH,

Ot6pouleHHble CTYIEHH COCTABHOH pa-
KeThbl HHOTJA OMyCKaloTCs Ha MapallioTax
C LIeJIbI0 [IOBTOPHOT'O HCIOJIb30BAHUS LiEH-
HOro 0GOpYNOBAaHMSI HJH B3pbIBAIOTCA B
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BO3IYXe, UTOOBl, YNaB, OHH He MOIVIH HAaHEeCTH yuepG coopy-
JEHUSAM M XKHJBIM [OCTPOHKAM Ha 3eMHOM IOBEPXHOCTH.
B OynyileM, BO3MOXXHO, OHH OYyAYT CNYCKaThCH Ha 3eMJII0 B
TIaHUPYIOLLEM MOJIETE,

3aMeTuM, YTo HporpaMMa MOCJ/eZA0BaTe/bHOIO BKJAIOUeHHA
¥ OTJe/eHHs CTylleHeH COCTABHOA paKeTHl MHOTZA HECKOJBKO
ocqoxHsercsd. Tak, Heo6s3aTe/IbHO, YTOOBI [BHTraTesb KaxXoH-
HUOY[Ib CTYNEHH BKJIOUAJCA Cpasy e IOCJe OKOHYAHHS pa-
60Thl npenpiLylleil cTyneHH. B TeueHHe HEKOTOPOro BpeMeHH
pakKeTa MOXKeT JIeTeTh ¢ HepaGoTaloUUMH ABHraTe/sIMH, HC-
[0J1b3ys [OJYUeHHBIH paHee pasroH.

ITpn stom oTpaGoraBluasi CTyNeHb MOXKET Ja)ke He OTJe-
asaTbesl. Jleno B ToM, 4tOo, NMOKa HIBHUraTe/b CJleAyoIlel CTy-
fIeHH He BKJIOUeH, oTpaboTaBlias CTyHeHb He OOpeMeHsieT pa-
KeTY MepTBHIM I'Py30M. DTO OOGDBSCHAETCS COBEPUIEHHO TeMH
’Ke IPUUHHAMH, 10 KOTOPbIM ABHKEHHE HCKYCCTBEHHOTO CIyT-
HHKA He 3aBUCHT OT ero Maccel (ctp. 17). B 1o ke Bpems npu-
CyTCTBHe oTpaboTaBllefl CTYIEeHH MOXKET Jaxe MHOTAA yJyu-
LWHTh 0O6TEKaeMOCTb PaKeTHl, T. €. YMEHbIIUTb COIPOTHUBJIEHNE
BO3JyXa (ec/u JBHXKEHHE IPOUCXOHNUT B Oojiee HJIH MeHee
MJIOTHBIX CJIOSIX aTMOCQEpHI).

Bpi6op HaUBBIrONHEHIIHX MOMEHTOB OT/eNeHHs CTylNeHel
U BKJIOYeHMsl JBHTaTe/ell sBJSETCH CHENHaNbHOH Cepbe3HON
3ajauell TEOpUH ABUKEHHUS] pAKeT.

3aMeTuM, YTO H B MHOTOCTYNEHUYATHIX PAKETax TOMJIHBHBIE
6aku saHumaloT 60JblIyI0 YacTh HX oGbeMa. Bec ke moJes-
HOTO TIpy3a OKasEIBAaeTCs B COTHM pas MeHbIle CTapTOBOTO
Beca BCell pakeThl (Nepel Haua/aoM Bajera). HeymuBuresbHO
[I09TOMY, YTO pPaKeTH HMelOT GoJblliHe pasMephbl. Tak, maxe
pakKera, KoTopas NpeJHa3HaueHa HJs ellle He OCYIECTBJIEH-
HOTO 3alycKa OYeHb HeOOJBbIIOT0 HCKYCCTBEHHOIO CHYTHHKA
0 aMepUKAHCKOMY IMpOeKTy «ABaHrapa», HMeeT B JJIHHY
22 Merpa, a ee JHaMeTp B CaMOH IIMDOKOH YacTH papeH
114 cantumerpam (wupuHa nepBoll crymenn). Bec sroit pa-
Ketwl cocrabasier 11 toun. (6 mexaGpsi 1957 roma pakernas
cucteMa «ABaHrapa» B3opBaJiach MPH IOIMBITKE 3alyCTHThH
CIYTHUK NHaMeTpoM 16 caHTHMeTPOB M BECOM OKOJIO NOJyTOpa
KHJIOTPaMMOB. )

5. AToMHas pakera

CooTHollleHHe MEeXAy CTapTOBLIM BeCOM paKeTBl M BECOM
[10JIE3HOTO I'py3a CTaHeT ropasno Gosiee G1aronpUsATHLIM, KOr-
Ja B PaKeTHBIX [BUTaTesIsiIX HauyHeT NPUMEHATbCS AaTOMHasd
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sueprusi. IlpHHIMD JBHXKeHHSI aTOMHOH pakeTbl TOT IXKe,
YTO W MPHHIMI [BHXKeHHsT OOBIYHOH paKeTbl Ha XMMHYECKOM
tonsuse. OT/HYHe 3aK/II04aeTcss B TOM, YTO Ha aTOMHOH pa-
KeTe BMeCTO KaMephl CTOPaHHsI HMeTCs «aTOMHBIH KOTe/», B
KOTOPOM BCJIeJCTBHe MNPOUCXOAALIMX $NEPHBIX peakuuil pas-
BMBAeTCA OYeHb BBHICOKasg TeMIepartypa. DTa TeMIepaTypa
OKasblBaeTCsl 3HAYUTe/bHO OoJibllle TOH, KOTOPYIO [aeT rope-
HHe XHMHYeCKOro TOILIMBA B OOBIYHOH pakeTe. IlostoMy mo-
CTymaiolllee B AaTOMHBIA KorTea «pabouee Te/o» Harpeercs
JIO OueHb BBICOKOH TeMIepaTyphl.

HonyctuM, uro uyepes TpyGbl, MPOXOLSINHE B aTOMHOM
KOTJIe, IPOTeKaeT XHUAKHK Bojgopox. Harpesasch, oH npespa-
THTCS B Ia3000pasHbIil BOJOPOJ, KOTOPBIH 6YIeT CTpeMHUTe/Ib-
HO pacuupsiThes. IIpn 3TOM MOJIeKyJsEl BOZOpOJA pacnagyTcs
Ha aTOMBI, YTO BhLI30BeT ellle GoJbllee yBe/lHYeHHe oObeMa.
B pesyJbrare Bomopoz Oyner BeIOpachBaTbCs H3 CoOIlla pa-
KeThl cO cKopocTblo 10—12 KuJIOMeTpoB B CEeKyHAY.

Takas GosibIlIast CKOPOCTb HCTEYEHHS IIO3BOJIUT IIOJYUYUTb
HYJXHYIO CHJIy TSITH IIPH pacxofe rasos, B 3—4 pasa MeHb-
ileM, yeM B OOblYHOH paxere. Uro e KacaeTcs 3amacos
«sIIepHOTO TopIoYero» B aTOMHOM KOTJIe, TO Bec HX OyHeT Co-
BCeM He3HauHTeJleH.

B pesysnbraTe Bec aToMHOH pakeTel Oyner ropasio
MeHbllle Beca OOBIYHON paKeTbl. 3HAYUT, H CHJIA TATH, HeO6XO-
IMMasi 17 TOro, 4YTOObI IOAHATh PaKeTy, MOXKeT ObITb MeHbIIIe;
3TO NPHUBOIHUT ellle K JOMOJHUTEIbHOH 3KOHOMHHM pabouero
BelllecTBa (HaNpHMep, XKUIAKOro BOLOPOAa). ATOMHEIe paKeThl-
HOCHTEJIH CMOTYT ObITh OZHHADHBIMH, 2 He COCTaBHBIMH.

OnHako aToMHBle paKeThl ellle He NocTpoeHsl. Ha myTn ux
CO3JlaHHUs CTOST pa3/iyHble TPYAHOCTH. I'JIaBHOM M3 HHX fB-
JISIeTCsT ONTACHOCTb, YTO CTEHKH aTOMHOTO KOTJIa He BBHIAEpXKaT
OrpOMHO TeMIlepaTyphl, KOTOpas B HeM pa3BUBaeTCH,

6. YnpaBienue pakeroid

OrtzeseHne CTyMeHeH, BKJ/IOUeHHe IBUraTesel, H3MeHeHUe
HalpaBJ/IeHUs1 II0JleTa paKeThl OCYLIECTBJSIOTCS aBTOMAaTH-
yeckd. BceMM 3THMH ollepauusiMM pYKOBOAMT TaK HashbiBae-
MOe [pOorpaMMHpyIollee YCTPORCTBO, B KOTOpPOe 3aJoXeHa
nporpaMma HeHCTBHIl pakeThbl, HaMeueHHas] KOHCTPYKTOpaMH.
EcJi 3T0 yCTPOHCTBO MOMellaercs, JONYCTHM, BO BTOPOH CTY-
NeHH COCTaBHOM DaKeThl, TO 3TO 0GCTOATENbCTBO, MeXAY Npo-
YUM, MOXET NOC/AYXKHTb [IOBOAOM K TOMY, YTOObI YIOMSHYTas
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CTylleHb JI0 MOPHI IO BPeMeHH He OTAeJsnach. [locse ke or-
JlelleHusl B 3TOM CJIydae BTOPOH CTYIIeHH TPeTbsl CTYIeHb MO-
JKeT OKasaTbCs HeynpaeJsseMmoil. Takum obpasoM, B 3aBUCH-
MOCTH OT KOHCTPYKLHH paKeThl HEKOTOpHIE ee CTYINeHH MOryT
ObITh W HeyIpaBJseMBIMH. B ApYyrux Xe cjayuasx ynpasJsie-
MBIMH SIBJISIIOTCST BCE CTYyIeHH.

YnpasJsiiolliee  yCTPOHCTBO — aBTOINMJIOT — C  [IOMOIIEID
crenna/bHbIX NPUGOPOB «y3HAET» O HaNpaBJeHUU IBHKEHHUS
pakeThl, O ee CKOPOCTH, O IOJIOXKEHHH ee KOpnyca H, B COOT-
BeTCTBHH C HMelolllelicss NporpaMmoii, obeclieynBaeT HYXKHOe
HalpaBJ/leHHe ¥ CKODOCTb JBH2KEHHsS, a TaK¥XKe ero ycToiuH-
BOCTb. DTO YCTPOHCTBO, Korja OymeT HYXXHO, HpHAACT Mo-
c/lefiHeHl CTyIleHH paKeThl-HOCHTeJs TOPH30HTAJbHOE Halpas-
JieHHe, [IOBEPHYB OCh 3TOH CTYNEHH NMeplNeHJUKYJSPHO K MeCT-
HOH BepTHKaJH.

OuyeHp BaXXHyI0 pOJiIb B aBTOINHMJ/IOTE HIPAIOT THPOCKOIH-
gecKHe YCTpoHcTBa. I'mpocKon IpencTaBJisieT co6ofi GHICTDO
BpalLlalOIXHCA MAaXOBHK C MAacCHBHEIM 000/0M, KOTOpPEHLH, 6y-
Jlyyd CBOOOAHO MOJBeIlleH, COXpaHseT HeM3MeHHLIM Halpas-
JieHHe CBOell OCH B IPOCTPAHCTBE, HE3aBHCHMO OT IOJIOXKEHHs
KopIyca pakeThl. DTO CBOHCTBO THPOCKONA H IO3BOJSET pa-
KeTe «OPHeHTHPOBAThbCS» MPH MOJeTe.

[Ipr OTK/IOHeHHH KopHyca pakKeThl OT HYXXHOTO Hampas-
JIEHHs] THPOCKOI TNOfaeT 3/1eKTPpHUYeCKHH CUTHaJI, KOTOpHIH, 6y-
Iy4d YCHJIEH 3JIEKTPOHHBIMH JaMIaMH, [IDHBENeT B KOHEUHOM
cyere B JIBHXKeHHe OpTaHBl yIpaBJ/eHHs, Pery/lupyloliHe Ha-
npaBjieHHe JBHXKEHHS DakKeTbl H €ro yCTOHYHUBOCTb.

YTo Ke 3TO 3a OpraHbI?

Eme coBceM HelaBHO YCTOHYHMBOCTb pakeT obecHeuuBa-
JlaCb BO3AYLIHBIMH CTaGHJIHM3aTOpaMH, IPeCTaBJsBIIMMH CO-
Boli kak Gbl «omepeHHe» pakerhl (puc. 6 Ha crp. 21). Takne
cTaGuiIu3aToOpHl H Telepb NPHMEHAIOTCS Ha MHOTHX pakKerax.
OnHako BO3AYIIHBIE CTAOMJIH3aTOPLI 3a4acCTyI0 OKa3hbIBAIOTCS
Mano03(Q(PEeKTUBHBIMH, TI0Ka DakKeTa He Da3BHJa JOCTATOYHO
6oJIb1I0H CKOpOCTH 1), TaK Kak MPU MaJIod CKODOCTH OHH cJa-
60 B3aHMOLEHCTBYIOT ¢ Bo3ayXoM. Korla xe pakera pasoBbetr
JOCTATOYHYIO CKOPOCTb, OHAa yKe OKaxeTCs B CTOJIb paspe-
XKEeHHBIX CJI0fX aTtMocepbl, YTO CTAGHIM3ATOPHl ONATH-TAKH
TOYTH «He MOYYBCTBYIOT» BO31yXa. A IyaBHOe, GosbliKe CTa-

1) ITosToMy 4YacTo paKkeTH MNPH CTapTe HaNpaBAAOTCA CHELUAlb-
BBIMH YCTDOHCTBAaMH, ABMrasich Kak Gbl [0 peJbCaM.
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GUM3aTOPEl, YBEJIHYHBAS NOBEPXHOCTH PAKETHl, YBEJHUHBAIOT
M BCTpPeuaeMoe el0 CONPOTHBJeHHe Bo3gyxa. [loatomy KoHcT-
PYKTODHL B HAacCTOsilllee BpeMsi CTPEMSITCSI CBECTH pa3Mephl
CTa0HIU3aTOPOB K MHHHMAJbHLIM HJIH OTKAa3bIBAIOTCS OT HHX.
Jlns M3MeHeHHs HalpaBJeHHs

A_——» JBUXKEeHUS OO0 IIOCJeIHero Bpe-
MEHH B pakeTax MPHMEHSJHUCH
HCKJIIOUNTENbHO BO3AYIIHbIE U ra-
30Bble pysu. [lepBele M3 HUX He
OTJIHYAIOTCS OT pyJiefl camosera,
a BTOpble NpPeaCTaBJdglT co6oi
MJIACTHHKH, KOTOpPHIE, IOBEPHYB-
[INCh, TIPErpaxaalT MyTb CTpye
rasoB, CTPEMHUTEJBHO BHITEKAI0-
IIMX M3 pakeThl. BoO3LyUIHEIM
pyJasaM INPpHCYIIH Te 2Ke Heno-

/4]
Laremss

Ja0aRHES mpzm;/ﬂ;p_a; T

Yernmp CTaTKH, YTO M cTaGHau3aTopaw,
IMANCECTIL a TrasoBble DYJH, HUCHBITHIBAA
Lung — Jakermy

OrPOMHOE  JaBJjIeHHe BEITEKAlo-
LIMX Tas30B, OBLICTPO BRIXOHST
H3 CTpOS.

Ias o6ecneuenus: ycroiduuBo-
CTH TNOJIETA PAKEeTHl H U3MEHEeHHsI
HanpaBJeHUsT ee NBHXKEHHUS B Ha-
CTOsilllee BPeMsi IBHUraTes b pake-
THI, DAclOJIOXKeHHHIH B ee 3amHefl
YacTH, 4YacTe II0JBELIHBAIOT Ha
HIapHEpPax TaKHM o6GpasoM, YTo
OH MOXeT CBOGOAHO MOBOpaYH-

. BaThcs. B pesysabTaTte cTpys ra-

E:C' %yggo"“ggggggqg::gg; 30B MOXKeT M3MeHSTb CBOe Ha-
WaApHMPHEIM TONBeCOM paker- NPABJEHHeE, 8 BMECTe C STHM H3-
HOTO JIBUTaTeds. MeHSIeTcsT W HalpaBJeHHe CHJIb!

tard (puc. 8). O camom He6oJIb-

IIOM OTKJIOHEHHH OCH PAaKeThl OT HampaBJieHHs, 3aXaHHOro
IPOrpaMMHUPYIOIIEM YCTPOHCTBOM, UyBCTBUTEJIbHBIE 3/IeMEHTHI
HeMeJJIeHHO «COOOLIAIOT® aBTOMHJIOTY, KOTOPHIA C IOMOIIBIO
3JIeKTPOTHIPABJIAYECKHUX IPHCIOCOONEHH 3acTaBaseT ABUTa-
Te/lb MTHOBEHHO MOBEPHYThCA B HyXKHOM HanpasJeHud. ITocre
3TOr0 OKashIBaeTcs, YTO CHJIa TSTH y2Ke He MPOXOIHUT depe3
HeHTp TSXKeCTH paxersl. Ilom nefictBMeM 3TOH CHJBI KOpHyc
pakeThl IOBOPAUMBAETCS BOKPYT LleHTPa TAXKECTH, H OCb paKe-
Tl BO3BpaIllaeTcs B mpexHee noJoxkeHue. ITomyuaercs oyernb
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uyyTKOe YCTPOHCTBO 1), neHcTBUSI KOTOPOro HAIIOMHHAIOT MAHM-
[yJIsIIUK 2KOHTJIepa, He 3aIyMbIBasCh pearupyollero Ha ma-
Jeiimue KoseGaHUs AJHHHOH INTAHTH, KOTODYIO OH JEepHUT
Ha CBOEH JIaZOHH.

Taxum o6pazom oGecleuHBaeTCss YCTORUHBOCTD HBHIKEHHS
paketsl. JIjis TOro Ke, yToObl U3MEHUTh HallpaBJeHHe IoJeTa
pakeThl, TOT Ke JBHTaTeslb, M3MEHHB HalpaBJeHHe CHJIBI

AN

~

Puc. 9. CoeTckne GoeBble pakeThl BO BpeMs mapaia Ha KpacHoif
niaowans B MockBe 7 HosAGpa 1957 ropa.

TSITH, 3aCTaBJ/sET OCh PakKeThl MPHHSATb I[OJIOXKEHHE, COOTBeT-
CTByIOLlee HOBOMY Hampas/eHHIO ABuxenus. Ilocie storo
[BUraTe]b ONSATb HOBOPAYHBAETCS TaK, YTOObl CHJA TATH
CHOBA IIPOXOJMJ/IA Yepe3 LEHTP THAMXECTH, H pakeTa HauMHaeT
ABHraTbCs MO HOBOH TPaeKTOPHH.

BcrenctBue otkasa KOHCTPYKTOPOB OT CTaGHJIM3aTOpoOB, a
TaKXXe BO3JLYIIHHIX U Fa30BBHIX pyJell pakeTa 1o CBOeMy BHeIl-
HeMy BUJy [lepecTaeT HAalOMHHATb CTpe]y H ObiBaeT MOXOXa
CKOpee Ha OTTOUEHHBI KapaHJall, 3 KOTOPOro c3afHd TOPYHUT
KOHYHK IpHdess (COmIo pakeThl).

CoBpeMeHHasi pakera uMeeT (GopMy AJHHHOIO HHIMHAPA
C OCTPOH KOHHUECKOH UacTbIO BIEPELH; STOT KOHYC NpPefoxpa-

1) HacTonbko YyTKOe, YTO PaKeTHOMY [BHTATeNI0 MPHXOAUTCA MO-
BOpayHBaTLCA TOMbKO Ha HECKOJbKO Ipajycos.
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HEeT OT a’pPOJHHAMHYECKOTO Harpesa NOJe3HBI TIpy3,
HaxojsLIKuica B nepelHell yactu pakernl (puc. 9). B pesysb-
TaTe paKeTa HMeeT «MeHee KPacHBYIO» (opMy, YeM paHblle,
HO 3aTo 6oJiee yCTOHYMBA B MOJETe W Jlerue Mpopes3aeT TOJILY
aTtmocgepHl.

7. 3anyck mepBBIX UCKYCCTBEHHBIX CMYTHHKOB

Uro6bl NpeBpaTHTbCA B HCKYCCTBEHHBIA CIYTHHK, paKeTa
JOJIXKHA BBIATH M3 IJIOTHEIX CJIOeB aTMocdephbl U 3aTeM, ABH-
rasicb napaJjjle/lbHO 3eMHOH IOBEPXHOCTH (T. €. TOPH30HTAJb-
HO), pPa3BUTb CKOPOCTb, JOCTATOUHYIO J[JIsi HpPEBpalleHHsT B
CIYTHUK 3eMJIH.

4 okts6ps1 1957 rona yBenuanach Gaecrsiel moGeno#t Ha-
npsiKeHHast paboTa pasJIMYHBIX COBETCKHX HAYUHO-HCCJIEeIO0Ba-
TeJIbCKHX HHCTHTYTOB M KOHCTPYKTOPCKHX GIOpO.

MHuoroctynenyaras GaJ/IMCTHYeCKAs. paKeTa, Hecylllass B
cebe TeJ0, KOTOpPOe MOJKHO GBLJIO NPEeBPaTHTbCI B MHepPBLIH
HCKYCCTBEHHBIH CNYTHUK 3eMJH, CTapToBaja C TEPPHTOPHH
CoBerckoro Cowoza. CTapT NpOHCXOAHI B BepPTHKAJbHOM
HalpaBJeHHH, YTO XapaKTePHO He TOJBbKO JJIs CTapTa paKeThl-
HOCHTeJIS, HO H BOOOLle s cTapra Oa/UIHCTHYeCKOH pa-
KeTbl. DTO Jesaercs LJs TOro, 4yroGel pakera MNOOBICTpee,
MOKa OHA ellle He ycliesia Pa3BUTb OUeHb OOJbIIYI0 CKOPOCTB,
BHIIIJIA 3a Mpefesbl IJIOTHBIX CJ0eB aTMocdepnl (compo-
THBJIEHHEe BO3/lyXa BO3pacraer ¢ YyBe/JHUYEHHEM CKOPOCTH
paketsl),

Uepea KOPOTKUI NPOMEXYTOK BpeMeHHU OCb DaKeThbl-HOCH-
TeJssl, COTJIACHO BhIpabOTaHHO# IporpaMMe, Hadasaa OTKJO-
HATbCSI OT BepTHKasH. [loc/eqHss CTyleHb paKeThl-HOCHUTEJ,
JOCTHTHYB 3aJlaHHO} BBICOTHI, JIerJla Ha KypC B HalpaBJeHHH,
napaJjiie/ibHOM IOBEpXHOCTH 3eMJH, H, H3pacXo/oBaB CBOM
3amnac TOIIMBa, pa3Bu/Ia HeOOXOOUMYIO0 CKOPOCTb OKOJIO 8 KH-
JIOMETPOB B CEeKyHZAY. DTa CKOPOCTb [IpeBhIIaza MeCTHYIO Ha
JaHHOH BBHICOTE KPYTOBYIO CKOPOCTb, H, TaKum oGpasoM, Io-
CJIe[HSsI CTYNEHb paKeTHI-HOCHTeIsA CMOIJIa IpeBPATUThCS B
CNyTHHK 3eMJIH,

Ecnu Obl cOBETCKHe yueHble CTPEMHJINCH HCKJIIOYHTEIbHO
K TOMy, 4TOOBbl, TaK CKasarb, 06OraTUTh Hally IJaHeTy, Io-
JapuB el KPOXOTHYIO «BTOpYyIo JIyHY» 1), TO OHM MOIVIH OBl Ha

1) 3aMerHM, KCTaTH, 4TO Yy HaC HeT NOJNHOH YBEPEHHOCTH B TOM,
yro, noMuMo JIyHel, 3eMss1 He HMeeT €lle H JAPYroro ecTeCTBEHHOTO
CNYTHHKA, KOTOpHH Gaarojaps cBoeil MaJiOCTH JO CHX mop He OB 3a-
MeueH.
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3TOM CUMTATh CBOIO 3ajayy BhINOJHeHHOI. Ho ux uesnto siB-
Jsanach oblWHpHas OporpaMMa HayuHBIX HccienoBaHud. [lo-
3TOMY, B COTJIaCHH C HaMeUeHHBIM IJIAHOM, IIOCJIe OKOHYAHHS
paboThl ABHraTess Obls cOpOleH 3aLUTHHIE KOHYC, pefoxpa-
HABUIMHA KaK PakeTy, TaK M HUCKYCCTBEHHBIH CIyTHHK, JieXKaB-
KA B ee NepefHel yacTH, OT a3pOJUHAMHYECKOrO Harpesa,
BBI3BAHHOIO CONIPOTUBJIEHHEM BO31yXa, H U3 PaKeThI-HOCUTEeNq
OblJ BHITOJIKHYT MeTaJIHuecKuil map, ¢ororpadus KOTOporo,
clleJlaHHas ellle Ha 3eMJle, CKOpo o6oIljia CTpaHHIBl BCexX ra-
seT mupa (cM. puc. 19 na crp. 53).

Jlo Toro, Kak Obljla NpPOU3BefeHa MOCJAeJHSsT OMNepalud,
BCe TPH TeJla — pakeTa-HOCHUTEJNb, 3aLIUTHEIE KOHYC W LIApo-
00pasHBIH CIYTHUK — JBHTAJIUCh BMeCTe C OJHHAKOBOH CKO-
poctbio. Ho Temepp okasasoch, YTO CHYTHMK, UCIILITAB IpH
BBITAJKUBAHHU CJa0blll JOMOJHUTEJNBHHBIH TO/IYOK, HECKOJBKO
YBEJHUHJ CBOIO CKOPOCTb, a3 PaKeTa-HOCUTeJNb BCJEACTBHE IO-
JIy4eHHOH IIpH 3TOM <«OTHAuH» HEMHOro ee yMmeHpiuuia. Ciie-
JlOBATeJIbHO, IIePedYHC/IeHHBIM TpPeM TesjaM OBLIM IpH 3alycKe
COOOILIeHbl pa3/IMyHble, XOTS M OYeHb OJIM3KHe (BCJeICTBHE
cnabocTH TOJYKA NPH BHITAJKHBAHHH) HadaJbHble CKOPOCTH.
[TosToMy oHHM HOJIKHBI OBLIH, KaK MBI y2Ke 3HaeM, HauaThb JABH-
raTbCsi CaMOCTOSITEJIBHO I10 Pa3/IMYHBIM, XOTS H GJIH3KUM, 3J-
JIMIITHYECKUM TPAEKTOPHSIM, C PasHLIMH IlepHOAaMu obparie-
HusA. ECTecTBeHHO, YTO NP 3TOM PaCCTOSIHHS MeXIy paKeToii-
HOCHTeJIeM, KOHYCOM H CIYTHHUKOM-IIAapOM JIOJVIXKHBI H3MEHSITh-
csl, HO B TOYHOCTH IpeACKa3aTbh 3apaHee Ha MHOTO JHeH BIle-
pel, KaK HMSHHO 3TO AOJKHO 6YHeT NPOHUCXONUThb, He Mpef-
CTaBJISAJIOCh BO3MOXKHBIM, TaK KaK CONDOTHBJIEHHe aTMOCheph!
CHJIHO HCKaXKaeT BCIO KapTHHY.

AnanoruugsiM 06pa3soM NPOUCXOAMJ M 3alyCcK BTOPOTO
KCKYCCTBEHHOTO CnyTHHKa 3 HosiOpsi 1957 r. OgHako Ha 3TOT
pas u3 nociefHeH CTymeHd PaKeTHI-HOCHTeJs He OblJ BBITOJIK-
HYT L1apoo6pasulil KoHTeliHep ¢ NpubopaMu U pajHolepenar-
ugKkaMyu. Becb HoJsiesHeIl Tpys ocrajcst pasMelleHHBIM B IO-
cJienHell CTYNeHH paKeThl-HOCHTeJsl, KOTopasl caMa H IpeBpa-
THJaCh B HCKYCCTBEHHBIH CHOYTHHK. B HYXHEBEIE MOMeHT Obla
TOJIbKO COpOIeH 3allUTHEIN KOHYC, UTO 00eCnedn/Io KOHTAKT
anmnapaTypsl CIyTHHUKA C HapyXXHBIM [IPOCTPAHCTBOM.

Bo Bpemst aToro 3amycka noc/jefHsis CTyNeHb paKeTH-HO-
CHTeJId pa3BHja CKOPOCTh CBBHIIE 8 KHJIOMETPOB B CEKYHAY,
T. €. €e CKOpPOCTb IpeBbICH/Ia Ty, Koropas OblJa JOCTHI-
Hyra 4 okrabps. I[losTroMy ¥ anorefi opGHTHL BTOPOI'O HCKYyC-
CTBEHHOTO CHYTHHKA OKasajcsg Ha OOJbIIeM pAacCTOSTHHH
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OT 3eMHOH DOBEPXHOCTH, UYeM arorefi MHepBOro CHyTHHKA
(m1s  mepsoro — cehime 900 ku/aIOMETpPOB, MJSL  BTOPO-
ro — okoJio 1700 xunomerpos).

8. HeoOblKHOBEHHAs TOYHOCTD

J1s1 ycrmewHOro 3amycka HCKYCCTBEHHOI'O COYTHHKa Heol-
XoluMa HeoObIKHOBEHHO TOUHas pabora BCeX aBTOMAaTHUe-
CKHUX YCTPOHCTB paKeTHI-HOCHTEJH,

[IpencraBum ceGe, HampHMep, YTO CKOPOCTb, KOTOPYIO
pasBuJia pakera-HOCHTesNb, OKasasnach Obl MeHbIEe 3aIJlaHH-
posannoil. Torma cnyTHuk Mor OBl HayaTb JBHraThCs I10
3JIJTUTITHYECKOR TPAaeKTOpPHH, NPOXOAsiIIell CKBO3b IJIOTHBIE
cion atMocdepbl HJIH NaXke CKBO3b MOBEPXHOCTb 3eMJIH, UTO
npuseso Obl ero K rubes.

Slcuo, yTo ecau Obl HayajbHas CKOPOCTb CIYTHHKA Obljaa
OTKJIOHEHA COBCEM HEMHOTO BHHM3 OT TOPH30HTAJbHOrO Ha-
npasJjeHus, TO OH TaK¥e MOr Obl «3apHITbCH» B IJOTHblE
cjion atMoc(epsl B NOTHOHYTh.

MoxeT noka3artbCcs, YTO ecaH Obl HayaJbHAsT CKOPOCTh
6bl1a OTKJIOHEHAa BBepPX OT TOPHU30HTAJH, TO 3TO TapaHTHPO-
Bajio Obl CNYTHUK OT rubesd, nogobHO TOH rapaHTHH, KOTO-
pyio maeT JMOIHWH 3amac CKOpPOCTH (ec/d TOJMBKO MOCTHUTHY-
Tasi CKOpPOCTh He IpeBblIaeT mapaBosaudeckoit). Ho mymate
Tak — 3HAuHT owmbGaThcsa, B camoMm gese, mo 3akoHaM Me-
XaHUKH COYTHHK, KaK MbI 3HaeM, HOJXKeH Obl1 Obl HauaTh
IBUKeHHe M0 KaKOH-TO IJIMNTHUEeCKOH op6HTe, NPHUYEM, CO-
BepIIHB ONUH 060poT, oH 00s3aH OBl OBl BEpPHYThCS B Ha-
YyaJbHYI0 TOUKY CO CKOPOCTBIO, PaBHOH Hawa/ibHON MO BeH-
UMHe M TaK e HanpasJjeHHOH. MHaue rosops, OH JOJIKeH
6bl1 OBl MPHHATH B Haya/JbHYIO TOYKY IO YIJIOM K TOpH-
30HTY CHH3Y, T. e 43 6oJiee IJIOTHBIX CJl0eB aTMocheps!
wId gaxe «us-nox semun». CleqoBaTesJbHO, H B 3TOM CJydae
3JUIMIITHYECKAS TPAeKTOPHUSl TaKXKe NOJIKHA OblIa Obl IPOUTH
CKBO3b ILJIOTHBIE cjIoM aTtMocdepbl (MM IaXKe CKBO3b TOJILY
3emin), HO Ha 3TOT pa3 arMmocdepa Ovla Gbi mpobuTa CHYT-
HHKOM C MOMOIIBIO «06XoaHoro Manepa» (puc. 10).

Kak sumuMm, AJisi obecreyeHHs YCIEIIHOrO 3alycKa HUCKYC-
CTBEHHOrO CIIyTHHKA HYXHO HOGHTbCSA, 4TODBI BeJHYHHA U
HampaBJ/eHHe TPHIAHHOH eMy HayaJbHOH CKOPOCTH MOIJIH
KoJe6aTbCA TOJbKO B OYeHb Y3KHX Ipemejax. 1o Tpebyer
WCKJIIOUHTEJNBHO TOUHOH paboThl BCeX  aBTOMATHYECKHX
ycTpoiicTB pakethl-HocHTess. Ilostomy caMm ¢axrt samycka

— 82



B Coserckom Cormwose MCKYCCTBEHHBIX CIYTHHKOB TOBOPHT

0 UPe3BHIYAKHO BHICOKOM DA3BUTHM B Halllei CTpaHe CpPeAcCTB

4BTOMATHKH, 3JEKTPOHHOH H BBIYHCJIUTEJILHOH TeXHHKH.
Koneuno, ueM paJb-

ure OT MOBEPXHOCTH 3eM- Havansran
chopoemt
JIM  HAXOAUTCS  TOUKAa =

NPOCTPAHCTBA, B KOTOPOH
MCKYCCTBEHHBIH CIYTHUK
noJydaer HauaJbHYIO
CKOPOCTb CBOET0 JIBHXKE-
HHUS, TeM LIHpe TPaHMIEl, &
B KOTOPBHIX MOXHO MO3BO- Y
JUTL BeJUUHHe Hayalb- |-
HOH CKOPOCTH W €e yray i
HAKJOHA OTKJOHSThCS OT
3ajaHHbIX 3HaueHui. [1pu
5TOM  pakKeTa-HOCHTeNb
XOTS M IPEBPATHTCA B
CIIYTHUK 3eMJIH, HO MO-

JeT, KOHeYHO, BLIUTH Ha

op1y, chtbio otnao- DA 10 Tipw samycxe coyrwuea o op-
UYIOCA OT HAMEYEHHOH. 1.y peGoabliOe OTKIOHEHHE Hauadb-
Ilpu ownbKe B yrie Ha-  HoHl ckopocT (crowiHas cTpeJKa B BepX-
KJIOHA (HETOYHOe Omnpeje-  HeH uacTH PHCYHKA) BBEPX OT HaMeuyas-

JleHHe BePTHKAJ d MecTa)  Werocs TODH3OHTAAbHOIO HalpaBieHHs
P (TYHKTHpHAsA CTpPeJKa) MOXET IPHBECTH
nepuren 0p6HTbI OKaxert- K THGENH CnyTHHKa.

CsI He TaMm, rae OH 6BLT

HaMeueH.
Ecnu xe IpH TOYHOM TOPH3OHTAJBHOM HaNpaBJIeHHH Ha-

4aJIbHOIN CKODOCTH ee BeJIHYMHA OKaXKeTCH MeHblle KPYrosoil,
TO TOUKA HaMeUYeHHOro TepHress MOXKeT NPeBPaTHTbCA B amo-
reit, a anoreft — B mepureft (cM. puc. 4 Ha cTp. 13).

9. Bo3MoxHEIe BAPHAHTHI 3aMYCKOB

Mul omucasy, Kak OPOMCXOAMJ B OGLIMX yepTax 3alyck
MepBLIX COBETCKHX MHCK)CCTBEHHBIX CIyTHHKOB. [locaenyio-
IlMe 3allyCKH CIyTHUKOB OYIYT, OUeBHUAHO, NPOUCXONHUThL aHa-
JOruuHLIM o6pa3oM. Tpaekroprn, Mo KOTOpbiM OyAeT HpOU3-
BOJAHUTHCS BEIBOJ, CIIYTHHKOB HA MX OpPOHTLI, mpu 3ToM OydyT,
KOHEYHO, Pa3jHYHBIMH (cM. puc. 11, Ha KoTOpOM INpejacTaB-
JIeH BHJL OHOH M3 BO3MOKHBIX TpaeKTopuil sanycka). Benp u
IIepUred M aloreH NPOEKTHPYeMbIX OpOMT OyAyT pasHbIMH, a
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3HAYHT, H BBICOTHl, Ha KOTOPBIX CHYTHHKAM MOJKHE OyIyT
CoOo0IIaTbCA Haya/bHble CKOPOCTH, H BeJMYHHBI 3THX CKOPO-
crefl 6ynyT uMeTb pasJyiduHble 3Havenus. OfHAKO NpH 3anyc-
Kax CIOYTHHKOB, KDYrosble HWJ/IH 3JJIHNTHYECKHE OPOHUTHI
KOTOPEIX 6ynyT pacnosaratbes B mpelenax 200—1000 kuso-
METPOB Haj 3eMHOIl NIOBEpXHOCThbIO, UM OyLyT cooOLiaThCA
HauasbHble CKOPOCTH IOpsiZKa &8 KHJIOMETPOB B CEKYHIY.

3aMeTUM, 4TO He BCS BeJMUMHA HAyaJbHOH CKOPOCTH
CIyTHHKA, coobilaeMOil eMy B TOPH3OHTa/JbHOM Hampa.Je-
HHH TIpHIAaeTcsi pakeroif-HocuTeseM. HacTb 3T0fi CKOPOCTH
pakera IocJydyaeT BCJIeACTBHE TOrO, 4TO ee CTapToBas ILIO-

Puc. 11. CxeMa OIXHOrO H3 BO3MOMKHBIX BapHAaHTOB BbIBEJIEHHS CIIYTHHKA

Ha OpOMTY C NOMOINbI0 TPEXCTYNEH4YaToH paxeTbl-HocHTeJd. Ha pHcynke

NOoKasaHbpl YeThipe 3Tama PpOMAEHHMA CNyTHuKA: /— oTépoiieHa IepBad

cTynenb; //— orépomeHa BTOpas CTyneHb; ///— TpeTbs, NOCAEXHAS, CTY-

IieHb PaKeThl-HOCHTEeNs BblllJAa Ha OPOHTY, COpOlLIeH 3aIUTHBIH KOHYC
H BBITONKHYT CIHYTHHK; /V— cnyTHHK Ha opouTte.

1{ajKa yyacTsyeT BO BpAlleHHH 3eMJH BOKPYr CBOEH OCH.
Pakerta, ellle JleTsllas BePTUKaJbHO BBEpPX, yKe HMeET rOpH-
30HTaJIbHYIO CKOPOCTh B BOCTOYHOM HanpabJjeHHH (3eMJs, Kak
H3BECTHO, BpalllaeTcA C 3amaja Ha BOCTOK), DPaBHYI0 CKOpPO-
CTH CTapTOBOH IIOMAAKH B ee BPALaTeJbHOM JBHXKEHHH.

Besnuka Jqu sra ckopocte? Camoe Oosbloe 3HAYEHHE
OHa, KOHeYHO, UMeeT Ha 3KBATOpe, TOUKM KOTOPOro pacroJio-
XeHbl JaJblle BCero OT 3eMHOH OCH; 3Jllecb OHa paBHa
465 merpam B cekynny. Ha mosocax 3emsn 3Ta CKOPOCTh
paBHa HyJwo. Uem O6aHXKe K 5KBATOPY, TeM oOHa OoJbIle.
B cawmoift roxHoll Touke Coserckoro Coro3a, B ropofe Kymka
(Typkmenckas CCP), ona pasHa 380 MeTpaM B CeKkyHAy.

Taxum obpasoM, Jierde BCEro 3amyCTHTb UCKYCCTBEHHHIH
CIOYTHUK B BOCTOYHOM HaIpaBJeHHH IO opbure, Jexamel B
OJIOCKOCTH 3KBATOPA, TaK KakK BpalleHHe 3eMJIM B 3TOM CJY-
yae Oyner Jydllle BCEro «moMoraTb» sanycky. Ilpu samycke
CIIyTHHKA IO TaKo#l Ke op6uTte, HO B IPOTHBONOJOXKHOM Ha-
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npaB/IeHHH BpallleHHe 3eMJH OyleT MaKkCHMAJbHO 3aTpya-
HATb 3alyCK.

Herpynxo moHATs, 94TO eC/IM MBI JKeJaeM 3aIyCTUTb CIIYT-
HHK Ha opOuTy, Jiexallyio B MepHAHAHHOH IJIOCKOCTH, T. €.
MNPOXOAAILYI0O Yepe3 HOJIOCEL 3eMJIH, TO BpalleHHe 3eMJHu
ToXKe Oyler MellaTh 3ToMy. PakeTe IpHIETCs Pa3BUTh CKO-
pocTh, GOJBIIYIO IO BeJHYHHE, UeM 3TO GBUIO GBI HYXKHO,
ecan 6bl 3emss He BpamaJjack. HampasieHue 5T0H CKOpOCTH
HOMKHO OLITh OTKJIOHEHO Ha 3amaj OT MepHA¥aHa, 4yTOOLI
KOMIIEHCHPOBAaTh BO3IeHCTBUE 3eMHOI'0 BpAIEHHS.

Hrak, 3amyck «mOJIOCHOTO® CIYTHHKA Mpe[cTaB/seT
G6abLIMe TPYAHOCTH, YeM 3allyCK CIYTHHKA Ha OpOHTY, KOTO-
pasi JeXHT B IIOCKOCTH, o0pasylolllel ¢ IIIOCKOCThIO 3KBa-
Topa He NMPAMOMH, a ocTphli yroJ. Yem MeHbllle 3TOT yroJ, Tem
Jlerye 3alyCTUTb HCKYCCTBeHHBIH cmyTHHK'!). Ho 3ato, uem
3TOT yroJ 6oJblle, TeM GOJBINMH HAYYHBIH HHTEpec Mpen-
crasJ/seT opOHTa CIYTHHKA, TaK KaK B 3TOM CJydyae OHa OX-
BaTbiBaeT OOJIbLIMH AuAaNasoH reorpauuecKux LIHPOT.

Bo BpeMs 3amyCcKOB HCKYCCTBEHHBIX CIYTHHKOB MOTYT
MMeTb Pa3HyI0 MPONOJIKHUTENBHOCTb U II0-PA3HOMY 4Yepeno-
BaTbCsl aKTHBHBbIE H IIACCHBHBIE YJACTKH TPAEKTOPHH paKeThl-
HOCHTEJIS, T. €. YUaCTKU IloJleTa € BKJIOYEHHBIM H C BHIKJIO-
yeHHbIM ABHraTejgeM. Pasymeercs, IoJieT Ha IaCCUBHOM
yuacTke NPOMCXOIHT IO Iyre 3JUIMICA, HMeIOIEro (okyc B
nenTpe 3eMJH, T. e. KaK Gbl MO0 YaCTH TPaeKTOPHH OasIHCTH-
yeckoll pakersl. OTGpoleHHble CTYNEHH DaKeThl TaKXKe JIETAT
no GaJIHCTHYECKHM TPAaeKTOPUSIM, NpHUeM MOTYT ymacTb 3a
COTHH KHJIOMETPOB OT MecTa CTapTa.

MecTo mpeBpallieHHsi IMOcjeqHell CTYNEHH B CIOYTHHK MO-
®eT GbITH OTHEJEHO OT Mecra CTapra paccTosHHeM OoJiee
THICSYH KHJIOMETPOB. Bech 3amyck — OT MOMeHTa B3Jera C
3eMJii 0 BHIXOZA HA OPOHUTY — MPOAOJIXKAETCH HECKOJIBKO
MHUHYT.

TpaexkropuH, M0 KOTOPBIM CIYTHHKH JOJXKHBI JHOCTaBJSATh-
el Ha OpPGUTHI, MOTYT HMeTb pasHblil BHI. Uem Ha 60.buiHe
BBHICOTHI GYAyT CO BpeMeHeM 3alyCKaTbCsi HCKYCCTBEHHbIE
CIyTHHKH, TeM Goslee pasHOOOPasHbl OYAYT 3TH TPAEKTOPHH.

Tlpu 3TOM 3amycK Ha BHICOKO PACIOJOXKEHHYIO OPOUTY He
MOKET IPOHCXOAMTh IO TOJHOCTBIO AKTHBHOH TPaeKTOPHH
IBHIKEHHS DPaKeThl-HOCHTENs, T. €. NPH HempepeIBHO pabo-

1) Mpbl, KOHEYHO, TpEeAnoNaraeM, YTO CPABHHBAOTCA OPOUTH, TIO
KOTOPHIM [BHXYTCA CMYTHHKH, 3anylleHHble C HCIONb3OBaHMEM, a HE
C MpeojoJIeHHEM BpallleHHA 3eMJH.
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TaollemM ABHratese. 1o mnorpeGosajo Obl OrpoMHOl 3a-
TpaThl TOMJHBA. TpPaeKTOpPHs BBLIBEJEHHUS CIIYTHHKA HA BLICO-
Kyl0 opbuty OyZneT BCeraa COCTOSITh W3 OJHOM HJIH HECKOJb-
KHX SJJIMINTHYECKUX AYT, CBSI3aHHBIX HEOOJIBIIHMH AaKTHB-
HBIMHA Y4acTKaMH.

BosmoxeH, HampuMmep, 3amycK HCKYCCTBEHHOrO CIYTHHU-
Ka [0 TaK HasbiBaeMOM IHOJYJIHINTHYECKOH TPaeKTOPHUH.
Jlns 310r0 pakera-HocH-
TeJlb Pa3roHsieTcsi B TO-
PH30HTAJBLHOM  HaHpaB-
TIeHUH JI0 CKOPOCTH, 60JIb-
el [0 BeJIHUHHE, YeM
Kpyroeasi, U HOpOJIETaET €
BLIKJ/IIOUEHHBEIM [ BHTaTe-
JieM [OJIOBHHY BCIOMO-
raTeJbHOM  3JIJHNTHYe-
CKOU OpOHTHI; 3aTeM CHO-
Ba BKJIOYAeTCs JBHra-
Te/lb, H CKOPOCTb PaKeThl
IIOBOJUTCS JIO MECTHOH
kpyroBo#i. Takum oGpa-
30M, MOCJeNHSASI CTyNeHb
pakeThl mpeBpaliaercs B
HCKYCCTBEHHBIH CIYTHHK,

HMeIoUA KPYroByw oOp-
Puc. 12. TpaexTOpHH BbIBEIEHHA CHYT- = .
HEKA Ha OpOHTY: OUTYy HaJ TOUYKOH 3eM

1 — nomyaaaunTHYecKad, 2 — GajaucTHYeCKas. HOro Iapa, ﬂ;name'rpoanb-
HO IPOTHBONOJIOXKHOH Me-
cTy B3Jera (puc. 12).
Onnako BO BpeMs MepPBOHAYAJbHOrO TOPH30HTAJIBHOTO
pa3roHa, IPejUIeCTBYIOIIEro BBLIXOAY Ha BCIOMOraTeJbHYIO
MOMYJJIMITHYECKYI0O TPAaeKTOPHIO, paKeTa-HOCHTeJb Oyner
BCTPeUYaThb CHJIbHOE CCilpoTHBJAeHHe Bo3gyxa. Iloatomy sTOT
Yy4aCTOK TPaeKTOPUM BBIBEIEHHS HA OpPOHTY IpPaKTHYECKH
NpHUIETCA BbHIHECTH B paspexeHHble ¢/J1od aTtMmocdepnl, rie, 0o
CyLIeCTBY, Aax<e MOIVIo Obl HauyaTbCsA yxKe opOHTajbHOE ABHU-
xxenne. Eciu OKoHuaTespHas opOHMTa, HAa KOTOPYIO TaKHUM
crnocoGoM BBIBOAMTCS CIYTHHK, Pacno/ioxkeHa CPaBHHTENBHO
HEBBLICOKO, TO OYEBHJIHO, YTO 3Ta opbara OymeT MaJjo OTJIH-
yaTbCsl OT BCIOMOraTesJbHOH 3JIMNTHYeCKOH op6utel. Ilo-
3TOMY 3alyCK CIyTHHKA MO MOJY3JJIUITHYECKOH TpaeKTOpHH
HMEeeT CMbiCJ TOJBKO {IPH AOCTATOYHO BBHICOKO PacroJOXKeH-
HOH OKOoHuaTreJpHOH opbure.
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JlocTaBHTL CNYTHHK HA TaKyl0 BHICOKYIO OPGHTY MOXHOC
B C NOMOILBIO GaNJIMCTHUECKOH TPaeKTOpUM, T. €. OTIPABUB
pakeTy-HOCHTe/b IO 3JUIMITHYECKOH JAyre, KOHILBI KOTOpPOH
JexaTr Ha 3eMHON mosepxHocTd. Korma pakera mocTurser
norojka (B 3TOT MOMeHT oOHA OyneT IBHraTbCs TIOPHU30H-
TaJbHO), ABUTATENH TIOCJAeIHell CTYIeHH JONOJHAT ee CKO-
poctb no opGurampHOH (pHc. 12).

PacueThl moxaskBaoT, UTo OajsiucTHYeCKas TPaeKTOpHS
BHIBEJeHUs Ha opOuTy TpeOyer Gosblleil 3aTpaThl TOIIHBA,
ueM IIOJIY3JUIHNTHYeCKasl. BBIMIPHII BO BPeMeHH (3amyck o
6aJITMCTHYECKO! TpPaeKTOPUH MeHee IIPOJOJIKHTENEH) He
MOXeT, KaK MpaBU/I0, KOMIEHCHPOBATb 3aTPaThl JIHIIHErO
TomiMBa. BmpoueMm, GansmucTHYecKas TPAaeKTOPUST BBIXOIA
Ha opOUTYy MOXKeT B OyAyIIeM OKa3aTbCA MpeNouTHTENb-
Hee B cJayyae OCOGBIX OOCTOATENBLCTB, KOTOpble MOryT
norpeGoBaTh CPOYHOro MOJMeTa ¢ 3eMaIH Ha oOHTaeMblil
CITYTHHK,

III. CNYTHUK HA OPBUTE

1. Iliockocte OpOUTHI

B mepeom paspmene 3Tofi KHUXKKH GBLIO moApoGHO pac-
CKa3aHO O TOM, MO KakKuM OpOHTaM HOJKHBI JBHUraTbCs HC-
KyCCTBEHHble CIOYTHHKH, €CJH MM C0OOIiaTh pas/HyHEIE HA-
yaJbHBlE CKOPOCTH B TOM WJM HHOM HampasJjeHdd. Toraa
e Mbl Y3HaJM, KaK JBHUXKETCS HUCKYCCTBEHHBI CHYTHHK MO
cBoell opOuTe, KAK M3MeHsIeTCA NMPH 9TOM €ro CKOpOCTb, 4eM
onpenenasercss ero mepuon obpamieHdsi. MBI BHISICHW/IH, YTO
MCKYCCTBEHHBIl CNYTHHK JIOJIKEH COBEpIIaTh CBOE [BHXKe-
HHe B COTJIacWu ¢ TpeMs 3akoHamu Kensepa,

PaccmorpuM Tenepb OpOMTY HCKYCCTBEHHOrO CIYTHHKA
Goslee TIPHCTANBHO M MOCTAPaeMCsl BBIACHHTb, KaK BJIHAIOT
Ha Hee (AKTOPHL, O KOTOPHIX MBI COBEPIIEHHO CO3HATEJNbHO
cTapajiuch IO MOPHl A0 BpeMeHH 3a0biTh, YTOOHI He 3aTPYA-
HATb IIOHHMaHHS oOWefi KapTHHBl OCHOBHEIX 3aKOHOB
JBHXKEHHUS.

3akoHbl JBHMXKEHHS HCKYCCTBEHHBIX CIYTHHKOB, H3JO-
JKeHHble B NepBOM pasjese, BHITEKAlOT H3 3aKOHA BCEMHP-
Horo taroteHus Hplorona, ecau cCYUTaTh, YTO HA CHYTHHUK He
IeHCTBYIOT HHKaKHe CHJILI, KDOMe CHJIBl NIPUTSKEHUs 3eMJIH,
H YTO IOJIe TATOTEHHS 3eMJIH ABJSEeTCH UEeHTPaJbHBIM, T. €.
eCJI Npeanosarath, 4T0 3eMJd NPUTATHBAET BCE Teslad, HAXGC+
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nsmpecs BHe ee, Tak, 6yaTo Gbl BCA Macca Halllel IJaHeThl
cocpegoToueHa B OJHOH TOUKe — IleHTpe 3eMJIH.

B TeoperuuecKoli MexaHHKe AOKa3aHO, YTO MpJe TAroTe-
HHs OJAHOPOAHOTO ') Tesa, UMEIOLIero COBEepIIeHHO IPAaBH/b-
HyI0 WapoobpasHylo hopmy, ABJSETCS ILEHTPaJbHBIM, BCJEM-
CTBHE Y€ro MOXKHO MacCy OIHOPOJHOro Iapa Kak Gbl MbIC-
JIEHHO COCPeJOTOYHBATL B Ero ILEHTpe.

HanomuuM, 4T0 NJIOCKOCTh, B KOTOPOH pacmoJ/ioxeHa op-
fura cnyTHUKA, AOMXKHA NPOXONUTH Uepe3 IEeHTP 3eMJIH.

W3 3aK0HOB NPHPOAB! BBITEKAET, YTO eCJd OBl I0Jie TAro-
TeHUs1 3eMJH ObLIO B TOYHOCTH II€HTPAJbHBLIM, TO IJOCKOCTS
OpOGUTEI COYTHHKA HOJKHA Gblia GBI COXPAHHTbL CBOIO OpHEH-
TANMI0 B [POCTPAHCTBE HEU3MEHHOH OTHOCHTENIBHO TakK
HA3bIBAEMBIX HENOABHXKHBIX 3Be3n. Ee moJoxedue 10J-
HOCTBIO Olpefe/sijloch Obl HampaBjeHHeM IBHXKEHHS, MpHu-
IaHHOrO CNyTHUKY B HayaJbHBIH MOMEHT ero opOHTaJbLHOro
JBHXKeHHS. 3eMJd Bpamasach Obl BHYTPH OPOUTHI, KaK BHYT-
pH HenoxBHKHOro obpyua. IliockocTb OpOMTH He HOJKHA
Oblia OBl MEHSITh CBOIO OPHEHTAIHI0 OTHOCHTEJbHO 3Be3[ HH
B TeueHHEe CYTOK, HH B TeueHHe roja IO Mepe NPOJBHKEHHS
cnytHHKa BMecte ¢ 3emuieit Bokpyr Cousnna. Muaue rosops,
3Ta IVIOCKOCTh INepeMeliajiach 6bl mapaJiieslbHO caMoii ceGe,
noxo6HO mepeMelleHuio 3eMHuoit ocd. Ho na camom nese mosie
TSATOTEHHS] 3eMJIH MOXHO CUHTATh LEHTPAaJbHBIM TOJBKO, KaK
roBOpST, B NepBOM NPHOJIMIKEeHNH, TAK KaK Hallla MJlaHeTa, BO-
NepBbIX, He HMeeT BIOJHE NpaBHJAbHOH Iapoo6pasHoit ¢op-
Mbl H, BO-BTOPBHIX, €e HeJb3sl CUHTAThb ONHOPORHOM.

Ilpexne Bcero, 3emJisi, KaK H3BECTHO, CIUIIOCHYTa y MO-
JiocoB. CJaencTBHEM 3TOrO SIBJASETCS TO, YTO IIOCKOCTB Op-
OUTLl CIYTHHKA He COXpaHseT CBOI OpHEHTAUHI0 B IIpoO-
CTpaHCTBe, a MelJIeHHO ToBOpayuBaercs. BpauieHue
DJIOCKOCTH TMPOHCXOAHT CJedyiomum obpasom. IlpexcraBum
cebe, 4TO M3 ILleHTpPa 3eMJiM MpOBeleHa NpsiMasi JUHUS mep-
MeHJUKYJAAPHO K mjaockoctd opGuthl. Ilmockocte opGuThl
BpamiaeTcs TaK, YTO 3Ta JIMHHA ONUCHIBAET BOKDYT 3eMHOM
oci KoHyc. Ee NBHKeHMe HAlNOMHHAaeT 3HAKOMOe HaM Bpa-
LleHHe OCH BOJIYKAa BOKPYr BepTHKaJH M, TaK JKe KaK H TO
JIBHXKeHHe, MOXKeT ObITb Ha3BaHO NpelecCHOHHHM (pHc. 13)2).

1) OZHOPOOHEIM B MexXaHHKe Ha3biBaeTCl Telo, IJOTHOCTh KOTO-
poro coBeplIeHHO OfUHAKOBA B JiI0OOM €ro MecTe.

2) AHaJjiorus ¢ [ABMXKEHHeM BOJUKAa YHCTO BHEIUHAS. 3TO BHAHO
XoTa 6bl M3 TOro, yro OpGMTa CNYTHHKA €CTh BooGpaxkaemas JHHUA,
a He TBepJOe TeNOo, KaKHM fABJSETCA BOJUOK,
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/7hockoce
IKOamopa

Bepmurans

Puc. 13. HeueutpaldbHOCTh TOAS TATOTEHMS 3eMAM BLI3LIBAET Bpa-

uleHye IJOCKOCTM OpOUTHl CIOYTHHKA, HAlOMUHAIOLUIEE MOPeleccHo

BoauKa. IlpaMble CTpeaKd TNOKa3blBalOT HaNpaBIeHHE NepHeHuKy-
I9POB K INVIOCKOCTAM OPOHT.




TloHsiTHO, YTO INPYU OMUCAHHOM MOBOPAYHBAHHHU IILIOCKO-
CTH OpOUTHl CIYTHHKA OHA He H3MeHSET CBOETo yrja HakKJoHa
K IIOCKOCTY 3KBaTtopa. J/is1 mepBoro m BTOPOrO HCKYCCTBEH-
HBIX cnyTHHKOB (puc. 14) srtoT yroa cocraBaser 65 rpany-
coB. Hampapsenne BpalueHHs IUIOCKOCTH OpPOHTHl oOmpefe-
JseTcss HalpaBleHHeM J[BHXKEHHsT CIYyTHHKa @O opb6HTe.
JJ1s mepBOro COBETCKOro MCKYCCTBEHHOrO CIYTHHKa Hampas-
JIcHHe BpaLIeHHs IJIOCKOCTH OpOUTHI yKasaHo Ha puc. 13.
OHo okasbiBaeTcs Npo-
THBONOJIOXKHBIM  Bpa-
meHHo 3eMJu.

Ckopoctb Bpalie-
HHUS TJIOCKOCTH 0pOu-
Tl HeBeauka. Ilmoc-
KOCTb [TOBOPAYHBAETCS
NPUMEPHO Ha YeTBEPTh
rpagyca 3a BpeMs
ojgHoro o6opora chyT-
HUKa. 3HaukT, mep-
NeHAUKYJISp K MJOC-
KOCTH OpOHUTHl OmNu-
WeT [OJIHBIH KOHYC
npuOaU3UTENLHO 34
Tpu  Mecsima. Uem
6oJ1bllIe yTroJ1 HaKJOHA
[JIOCKOCTH OpOUTH K
IJIOCKOCTH  3KBaTopa,
TeM MelJeHHee JOJ/IX-
HO OBITb BpallleHHe
NJIOCKOCTH ~ OPOHTHL.
ITsnockocts  opGuTH

Puc. 14. B saBucumocTn OT TOro, Ha Kakoi CHOYTHMKA, [IpOJIETAlO-

NOJOBHHE CBOEH OPOHTBL HaXOMMTCA ONMH M3  [er0 HAag 3eMHBIMH

JBYX NMEPBbIX HCKYCCTBEHHbBIX CIIYTHHKOB, OH

ABHKETCA C loro-3amaja Ha cesepo-octox 1O/110CaMH (koropas

(BHIMMasg Ha PHCYHKe moJoBMHa op6uth) IEPHEHIMKYJ/spHA K

HIIM C CeBepo-3alaja Ha ro-BOCTOK (MoA0BM- [JIOCKOCTH 3KBaTopa),

Ha Op?)m‘bl, '-xacquﬂo 3aKpbITas 3eMHBIM IMA-  copceM He MOJKHA IMO-

pom). Pasamepbl OPOGHTHI B CpaBHEHHMH C pas-

MepaMH 3eMAH Ha PUCYHKE NMpeyBeJNHYEHbI. sopaunsarbcsl. Ee opu-
€HTalusd B INPOCTpaH-

CTBE OTHOCHTEJIBHO 3Be3J JO/KHA BCETa OCTaBAThCA HEH3-
MeHHOi1.

[TnockocTe OpGUTE KaXOOro U3 TNePBHIX ABYX CIYTHHKOB
nepeceKaeT 3eMHOH INap IO OKPYXXHOCTH, KOTOpas Kacaercs
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napaJuiesel, coorsercTBylomux 65 rpamycam cepepHON
foxkHOH mnporsl. [lostomy cnytHuk npu JoGoMm oGopoTte
JBaXKIbl NpoJieTaeT Haj 3eMJell MeXIy yKasaHHbBIMH Hapasi-
JieJIIMH — OJMH pas ¢ I0ro-zamajga Ha CeBepo-BOCTOK (uacThb
opOuThl, BUnHMas Ha pHc. 14) W omMH pa3 c ceBepo-zamana
Ha IOT0-BOCTOK (4acTh OpOUTHI, 3aC/HOHEeHHas Ha puc. 14 sem-
HBIM LIApOM).

MMeHHO Takoe, a He MPOTHBOIOJOXKHOE HalpaBJ/eHHe
IOBUXKEHUI CIYTHHKOB IO OpOuUTaM OOBsICHseTCs CTpemie-
HUeM NPH HX 3alyCKe HCIOJNb30BATH B KaKOH-TO Mepe Bpa-
mweHHe 3eMJIH, W 3TO HampasJjeHue GyIeT XapakKTepHO mIJsi
BCEX WJ/H, BO BCAKOM cJydyae, GOJBIIHHCTBA HCKYCCTBEHHBIX
CMYTHUKOB, KOTOphle OyAyT 3amyckaTbCs B OJuxKaiiiee
BPEMSL.

2. Pasmepsl u hopMa opOUTHI

DJuunTHYecKass opOuTa MNEPBOrO HCKYCCTBEHHOIO CIYT-
HHKA B HayaJlle ero CylleCTBOBAHHS HMMeJa anoreif, OTCTOSB-
wnf G6onee yeM Ha 900 KMJIOMETPOB OT 3eMHOH IOBEpPX-
HOCTH. Amorefi BTOPOTrO HCKYCCTBEHHOrO CIYTHHKA OBl
NepBOHAYaJbHO PACIOJIOXKeH Ha BhlcoTe oKoJo 1700 kmio-
meTpoB. Tak Kak 3amyck OOOMX MCKYCCTBEHHBIX CIYTHHKOB
6bl1 mpousBeneH ¢ Tepputopuu Coserckoro Coroza, To ecre-
CTBEHHO, YTO INEepPHTeHd MX OPOHT HAXOZATCA B CEBEPHOM IO-
JIyUIapHH, a alored — B IOXKHOM.

Bénbiine pasmepel OpOGUTEI  BTOPOrO HCKYCCTBEHHOTO
cnyTHUKa (ee Gosbluas ocb npuMepHo Ha 800 KuJI0oMeTpoB
npeBbllIaeT OOJBIIYI0 OCb OPOUTHI TepBOrO  CIYTHHKA)
npenonpefesioT U 60/bllee 3HAYEHHe ero nepuojga obpalie-
Hust. [IJs mepBOro coyTHHKA 3TOT MEPHOJ COCTaBJISI B HauaJle
apuxeHuss 96,2 mMuHyTH, a Aas Broporo — 103,7 MuHyTHI.

3aMeTuM, 4TO CIJIIOCHYTOCTb 3€MHOTO Iapa y MOJIOCOB
IOJ/XKHA HE TOJbKO BBI3BIBATH MeJIJIeHHOe [0BOpaynBaHHe
MJIOCKOCTH OpOHTHI COYTHHKA, HO U B KAKOH-TO CTelleHH HC-
Kaxarb (opMy OpOHTH, HECKOJBKO CILIIOLIMBAs ee B Ha-
mpaBJjeHHH c ceBepa Ha lor. IlpaBma, pasmepr «chJjoLIM-
BaHUA» OPOMTHl He HIYT HU B Kakoe CpPaBHeHHe C OTHOCH-
TeJbHBIMH pa3MepaMu CIVIIOCHYTOCTH 3eMHOro Imapa.

Bosiee Toro, teoperuyecku naxke HepaBHOMEPHOCTb pac-
npefejieHdss MacC BHYTPH 3eMHOro Illapa MOXKeT HPHBECTH
K HCKaXKeHHI0O OpOUTHl W YCKOPEHHMIO MJH 3aMelJIeHHIO JBH-
xeHus cnytauka., CIOYTHHK MOXKeT, HAIpHMep, «IO4yBCTBO-
BaTb®», YTO MOL HUM HaxoAsATCS OOJIblIHe 3aJIeKH KeJe3HOoi
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pyabl, ¥ 3TOT (GakT, BO3MOXKHO, OyIeT OTMedeH HalbJioxare-
asmMu. M yXK, HECOMHEHHO, CHNYTHHK <«OLLYTHT» MOMEHTHI
CBOETO MNPOXOXKJEHHST HAaX TOPHBIMH LeNnsMH MU OeperaMu
MaTepHKOB: Belb ILIOTHOCTb BOABl M MAaTEPUKOBBEIX HOPOJ
pasauyHal

Xots Bce 3TH (akTOphl, 0e3yCAOBHO, BIMSIOT Ha JIBHKe-
HHMe MCKYCCTBEHHBIX CIYTHUKOB, OCOOEHHO HH3KOJETSIIHX,
O0IHAKO OOHApYXHTb 3TO BJHAHHE OyHeT HeJerko, Xotd 6wl
y3Ke M3-3a HCKa)KaloHlero BJHSHHSA CONPOTHBJIEHHS 3eMHOM
aTMocdephl.

Caoenyer, HaKOHel, OTMETHTh TaK Has3bIBAeMble BO3MY-
uieHds: OpPOHT CHOYTHUKOB (0COGEHHO BBICOKOJIETSANIMX M
C CWJIbHO PacCTSIHYTHIMH OpPOHTaMH) BCJEICTBHE BO3AeHCTBHS
npurskenuit JIynsl u Consna.

3. BaugHue comporuBjieHust aTMOCHephI

Topasmo Gosblune HckakeHuss B GOpMy ¥ pasMephl Op-
6UT KaK MepBBIX JBYX HCKYCCTBEHHBIX CIYTHHKOB, TaK H TeX
CIOYTHHKOB, KOTOpHlEe OYIAYyT 3anylieHH B G/auxKalilllee BpeMs,
BHOCHT CONpPOTHBJIEHHE BO3AYUIHOH O00OJIOYKM Haluel Iia-
Herel. Ecsim 6B He CONpOTUBJEHHE aTMOC(EpE,, TO IBHXKe-
HHE BCEeX MHCKYCCTBEHHBIX CIYTHHKOB I[POAOJIKAMOCH OB
BeYHO, He TpeOys IJIs 9TONO HHKAKOrO pacxoja SHEepruu.

HecMmoTpss Ha TO, YTO TPAEKTOPUHU MEPBBEIX CIYTHHKOB
IpoJIeraloT B KpaliHe pa3peKeHHLIX CJ0aX arMmocdepnl (cob-
CTBEHHO, TOJIBKO 3TO H CHEeNaJj0 BO3MOXKHBIM HX 3allyCK), OHH
BCE PaBHO BCTPeUalOT ONpeNe/eHHOe CONPOTUBJIEHHE, TaK Kak
06/1aal0T OTPOMHO# CKOPOCTBIO. DTO COIPOTHBJIEHHE HMeeT
PasJHUYHYIO BeJHYHHY Ha pas3HbIX ydJacTKax OpOHUT CIyTHHU-
koB. HanGosbllee TODMOXeHHe KaxKIbl CHYTHHK HCIIBITH-
BaeT Ha caMblX HH3KHX yyacTKax CBoell oOpOuTHl, BOJIU3H
nepuresi, rie IUIOTHOCTb BO3Ayxa camas Oogbluas, a Hau-
MeHblllee TOPMOXKeHHe — B anoree. B OTHOIIEHHM BTOPOTO
VCKYCCTBEHHOrO CIYTHHKA MOXHO CMeJI0 CUHTaTh, 4TO OH
He BCTpeyYaeT MPAKTHYECKH HHKAKOTO CONPOTHBJEHHS B alo-
ree, TaKk KaK 3TOT arorei, mo-BUAMMOMY, JEKUT 32 BepXHel
rpanuneil armocdepsl.

[Tpu KaxxaA0M 060pOTe CHYTHHK KaK OBl «HBIPSET» OIHH
pas B CpaBHHTEJbHO GoJjiee MJIOTHBEIE CJIOH aTMOC(EpHl H BHI-
pbiBAeTCSl U3 HUX C MeHbIIeHl CKOpPOCTLIO, YeM 3TO OBUIO B
npouielii pas. IlosToMy OH He CMOXKET yXe NOCTHYb IIPex-
Hell Touku amoresi. [Tputsaxenue 3eMn 3acTraByT ero, «obec-
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CHJICHHOTO» COTIPOTHBJIEHHEM BO3JyXa, CKOpee <«IIOBEPHYTb
Hasaj», T. €. €ro HOBBIH amored OKas3bIBaeTCs PaCIOJIOXKEeH-
HBIM HHJKe Ipefblayliero. Bo3BpaTHBIUHCH B IJIOTHBIE CJIOH
atMocdephl, COYTHHK BOHIET B HHX C MeHbIIeH CKOPOCTHIO,
YyeM BoOlle] B NPOLIHIH Pas, U B pe3y/abTare HOBHI Iepureil
OKaXKeTCsl TaK¥Ke HeCKOJIbKO HHXKe Hpeaniayuiero. Takuam o6-
pasom, nepurefi op6uUThl TOXKe NpHOMIKaeTcs K 3emJe, HO
ropasio MejJleHHee, ueM anorel. EcrecTBeHHO moatomy, 4TO
opbuTa choyrHHKa no QopMe HauHHaeT Bce OoJjiee HPHOJIH-
KaTbCd K oKpyxkHoctH !). Tak Kak pa3mepbl OopOHTHl yMEHb-
HIAJOTCSA, TO COKpallaeTcd M Heprox oOpamieHus. B mepsoie
JHH TIOC/Je 3alyCcKa NepBOTO HCKYCCTBEHHOTO CIYTHHKA ero
nepuoj ofpameHus cocTaBiaan 96 MHHYT W yMeHbluaJjcs 3a
CYTKH TOJIBKO Ha TPH CeKYHABl, 4TO IpejBeIlaJo <«BTOPOH
JIyHe» HOJTYI0 KH3Hb.

Ha 9 nexaGps 1957 roma, Korfa OepBblil COBETCKHE HC-
KyCCTBEHHBIHl CIYTHHK COBEPIUHJ ThICAYYy OGOPOTOB BOKPYT
3eMJIH, eTo Neproj, obpallleHus cocTaBisaa 92,7 MUHYTHI, a BbI-
coTa anores ymeHblujaach noutd no 600 xusnomerpos. Huka-
KO HCKYCCTBEHHBIH CIyTHUK C OPOHTOH, NpoXoAsuleil B aTMO-
cepe, He BeueH. Ilo Mepe yMeHbllleHHsT OPOHTHl CHYTHHKA
BCe OO6JbIllasi YaCThb €ro MYTH INPOXOAHMT B IIOTHBIX CJIOSIX
atMocdepsl, H NO3TOMY CONPOTHBJIEHHE, BCTPEUaeMOe CIyTHH-
KOM, HellpepbIBHO Bo3pacraer. Bce GoJiee CHuXKAsCh, CIYT-
HHK, HaKOHell, JBHrasCb TNO CHHpaJH, BOIHAET B IUIOTHHIE
caon aTMocteprl W 37ech, Ha BBICOTE HECKOJNBKHX IeCATKOB
KHJIOMETPOB, pAaCKaJUTCd M PAaCIOBUIHTCH TNOA0GHO METeo-
paM — «MafalolIuM 3Be3aM>», KOTOpble BCIBIXHBAIOT H rac-
HYT Ha HalWHX IJasax B HouHoM HebGe. CorsiacHo pacuyeraw,
C MEepBBIM HCKYCCTBEHHBIM CIYTHHKOM 3TO JAOJIXKHO IPOU3OH-
TH B siHBape 1958 roma. BTopo# HCKycCTBeHHBIH CIyTHHK,
yacTb OPOHTEI KOTOPOTO PAacHoJIOKeHa Bhllle BepxXHeH rpa-
HHIBL aTMocdeprl, JOJIKEH OKa3aThCs HOJroBeyHee IEPBOTO.

Habmionenne 3a [BHXKEHHEM HCKYCCTBEHHBIX CIYTHHKOB
NO3BOJISIET, TAKUM 006pas3oM, clielaTh ONpejejeHHble BEIBOAbI
O IUIOTHOCTH BO3[yXa Ha WX NyTH. IIpu 3TOM BaxHyIO pOJb
urpaer (opmMa COyTHHKA, TaK KAaK OT Hee 3aBHCHT BeJIHUHHA
CONpOTHBJIEHH Bo3ayxa. K TOMy XKe, eC/iH HCKYCCTBEHHbI

1) 3ameTuM, uYTO ecaH O6bl Mbl H306pa3did Ha PHCYHKe OPOUTHI
MepBBIX HCKYCCTBEHHBIX CIYTHMKOB, TO He 3aMeTHJH Obl Ha TIJja3 HX
«3JUTMNTHYHOCTH», TaK KaK HX SKCIEHTPUCHTETHl (MOKasaTesJd pacTaHYy-
TocTH) HeBeJHKH. OpOGHMTH Kasaiuchb Obl HaM OKPYXKHOCTAMH, WEHTPHI
KOTOPbHIX, OfHAKO, SIBHO HEe COBMAjasi Gbl C LEHTPOM 3eMJIH.
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CTYTHHK HMeeT, CKaxKeM, LOHJIHHApHUecKylo dopmy, TO CO-
DpPOTHBJEHUE BO3AyXa OyIeT PasjJHYHbIM B 3aBHCHMOCTH OT
TOTO, IBHIKETCS JIH LUMJMHID Briepelx TOPLOM Hid 6okom. Ma-
TEMaTHYeCKHe PacyeThl CHJBHO YIPOCTATCS, €CJH CONDOTHB-
JleHHe BO3lyXa He Oy/leT 3aBHCEThb OT OPHUEHTALMH CMYTHHKA,
«KyBBIpKAIOLIerocsi» NpH cBoeM JBuxeHHH. [71s atoro cmyr-
HHK JOJIKEeH, OueBHIHO, HMeTb (opmy mapa. Takum H fB-
JISIeTCST TIePBBIA COBETCKUI HCKYCCTBEHHBIN CIYTHHK.

Kak u3BecTHO, pakera-HOCHTENb 3TOrO COYTHHKA M0 YHC-
JIy cleNlaHHBIX OOOPOTOB BCe BpeMs IIJIa «BIIEPeldu» Hero,
Tak Kak ee MepHol oOpallleHuss yMeHblIajcs ObicTpee, ITO
MPOHCXOLHJIO OT TOTO, UTO PaKeTa-HOCHTeNb BCTpedasna GoJib-
Itlee COTPOTHBJIEHHE BO3AyXa, 4eM cnyTHHK-ap !'). [Tostomy
JKH3Hb PAaKeTh-HOCHTe s 0Ka3ajach KOpoue KH3HH MepBOro
cnytHuka. 30 Hoabpsi 1957 roma oHa crasna pe3Ko CHHXKAThb-
csi u 1 pekabpsi, Bolinsa B mOTHBIE cyloH aTMmocdepsl, HaYaaa
«cropatb» H paspymartbed. OcTaTkM — pakeThl-HOCHTEJ,
MpoCyIlleCTBOBABIIeH B KauyecTBe COyTHHKA 3eMsu 58 mHel,
yrnajd Ha TeppuTOpHu AJACKH H 3anamgHoro noGepexnbs Ce-
BepHOH AMepukH.

PesysbraThl HaG/I0NEHUHA 3a 3BOJIOLMEN OpOUT yKe mep-
BbIX MCKYCCTBEHHBIX CIYTHHKOB JaAyT BO3MOXKHOCTb BIIO-
CJeCTBHU TOYHO MPeICKa3bIBATb NPOLOJKHUTENbHOCTD JKHU3HH
IPYTHX CIYTHHKOB.

Brnocnencteun MoxHO OymeT, ITO-BHAHMOMY, YCTaHABJH-
BAaThb Ha CIyTHHUKAX, ABMXKYILHXCH B atMmocdepe, HeboJjbline
pakeTHble MABHTaTeJM M C HX [OMOIULIO BPeMsi OT BpeMeHH
«TIOJINPABJSTE» TPAEKTOPHH, coobmiasi CHYTHHKAM HeGoJIbIIHe
TOUKY (MeHee BBLITOLHBIM OblIO GBI, BEPOSTHO, HeNpephLBHOE
noaTankuBanue). [ns storo Tpebyercss HeGOJBILIOH pPacXon,
TOIJIMBA, 3aTO JXWU3Hb TAKHX CHYTHHKOB OYyIeT 3HAUHTEJBHO
npojsieHa. ITo HEKOTOPBIM NPOEKTaM C MOMOILUBIO PAKEeTHOro
IBUTATeNsI MOXKHO OGyNeT MOANepKUBATh HCKYCCTBEHHBIH CIYT-
HUK MPOLOJIXKHUTEJLHOE BpeMs [axe Ha BBICOTe NOpPSAKA
100 kujgomeTpoB. BO3MOKHO, YTO TaKOH CIyTHHK OyHeT maxe
YaCTHYHO NMOAJEPKUBATHCH BO3AYXOM C MOMOLIBIO KpHIJIbEB.
Koneuno, moAoOHEIH «CIYyTHUKOOOPA3HLIN» JieTaTeJbHBIH ar-
napat yxe HHKaK HeJb3s CUMTaTb HACTOSLIMM CIYTHHKOM
3eMarH.

1) BnpoueM, op6uTa mnocJefHell CTYNeHH PpaKeTH-HOCHTeNs, BCJen-
CTBHE HeGOJIbLION pasHHUbl B HayaJbHHIX CKOPOCTSAX, YXKe B CaMoM
HayaJle JBHXKEHHS HMeJa HeCKOJbKO MeHbllHe pa3Mepnl, ueM OpPGHTa
wapoo6pa3HoOro CnyTHHKA.
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(V. HABJIIONEHHUE HUCKYCCTBEHHbIX CIIYTHHUKOB

1. CnytHuK Hap 3emJeid

Kak MBI y:Ke 3HaeM, IOBHXKeHHe CIYTHHKA BOKPYr 3eMJu
IPOHCXOJHUT COBEPIIEHHO HE3aBUCHMO OT BpalUeHUs Haled
0J1aHeThl BOKPYT cBoeft ocH !).

IlosTOMY HCKYyCCTBEHHBIH CINYTHHK, NBHXKYIUHECSA 10 He-
H3MEHHOH (C ororopxamu Ha CTp. 38—42) opbure, npoJsieTaer
HaJ, CaMBIMU Da3/HUHBIMH OOJACTSIMU MOBEPXHOCTH JeMJIH,
Be/JMYECTBEHHO NOBOpayHBalOLelics «BHYTPU» €ro OpOUTHL.

B Teuenne CyTOK «cJefi» IepPBOr0 HCKYCCTBEHHOTO CHYT-
HUKa ycneBaer 15 pa3 mpouyepTuTb Ha 3eMHOH IOBEPXHOCTH
JIMHHIO, HANOMHHAIOIIYI0 «CHHYCOUAY» H Kacalollyiocs Ia-
paJsuiesiefi, cooTBeTcTBytonx 65 rpajmycam ceBepHOIl M 10XK-
HOH mupoThHl (puc. 15)2). M3-3a BpalieHuss 3eM/Id U MeJJieH-
HOTO  IPElleCCHOHHOTO  IBHXKEHHS  IUIOCKOCTH  OpPOUTHI
(ctp. 38—40) sta nuHusa nocse 3aBeplIeHUs] OJHOr0 060poTa
CIYTHHKA He 3aMblkaercs. KaxKnblil cleaymoluii BUTOK IIpoO-
XOMHUT 3anajHee Npeablayniero Ha mupore MockBbl npudiy-
3uTesqpHO Ha 1500 KuJOMETPOB, a Ha 2KBaTOpe — HNPUMEPHO
Ha 2500 kumoMeTpoB.

Kak yxe roBopu.sioch, NOsIBJASACE B Hebe HaJ KaKUM-HH-
6yab MYHKTOM, CIYTHHK IpOJeTaeT TO ¢ Ioro-samaja Ha ce-
BEpPO-BOCTOK, TO C CeBepo-3amajfa Ha loro-soctok. K Mockse,
CKaxKeM, CIIYTHHK MOMeT NPHUOMNKATBCA HJAX CO CTOPOHBI
Kuesa, uiu co croponsl Jlenuurpana. D10 NDOUCXOAUT H3-3a
Toro, 4ro MockBa OkasbIBaercsi TO NOA OHOH, TO NOA ApY-
rofl moJioBuHO# op6urel (ctp. 40—41).

Kak mBl 3HaeM, HaKJOH IJIOCKOCTH OPOUTHI IEPBOTO HC-
KYCCTBEHHOIO CHYTHHKA K IIJIOCKOCTH 3KBAaTOpa COCTaBJIseT
65 rpamycos. OmHako «CJeld» 3TOrO CNYTHHKA TepecekaeT
3eMHOIl 9KBATOp He MOJ STHM YIVIOM, a nof yrjom 69,5 rpa-
nyca.

Dto TakxKe oObsAcHseTca BpameHueM 3emsau. Eciu G,
ckaxeM, opOUTa CIyTHHKA IIPOXOAMJIA 4epe3 3eMHbie I10-
JIIOCHl, TO W B 3TOM CJiyuae «C/JIef» CIyTHHKa Ha 3eMHOH MO-
BEDXHOCTH Tepecekas Obl 3KBATOP He NOJA NPAMBIM YIVIOM,
KaK MepeceKaloT SKBATOP MEPHAMAHBI, a MOJ OCTPBIM HJH

1) Ecan npexeGpeub HHUTOMKHBIM BJHSIHHEM Ha CIYTHHK TOrO, YTO,
Bpalasch, 3emMJisl NOROPAYMBAcTCA K OpPOHTE TO TOPHBLIM MAacCHBOM, TO
HH3MEeHHOH BMAXMHOH, TO MAaTepHKOM, TO OKeaHOM.

2) B Kaxof TOuKe 3TOH JMHHA Habm0JaTeNl0 yjxacTcss B HEKOTO-
pblii MOMEHT YBHJETb CIYyTHHK B 3€HHTE, T. €. Haj CBOeil rOJIOBOM.
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TyneiM. TOYHO TaK e OTBECHO NafaloLIHf NOXAb OCTABJAET
KOChle CJleflbl Ha CTeKJaX MUYalllerocsl Mo IIocce aBTOMOOUJL.
JIBHXKeHHe BTOPOTO HCKYCCTBEHHOrO CNYTHHKA OTHOCH-
TeJIbHO 3eMHOH ITOBEPXHOCTH MAJIO OTJIMYAETCH OT JABHUIKEHHS
NIepBOT0 CIYTHHKA, TaK KaK IJIOCKOCTb €ro OpGHTH TaKkKe
HaKJOHeHa HOX yrjcM 65 rpaaycoB K IUIOCKOCTH IKBaTOpPA.
Onnako JIMHHS, KOTOPYIO BBIYEDUHBAET HAa MOBEPXHOCTH
3eMJIH «CJIel» 3TOro CIYTHHKA, He COBNALAET CO «CASIOM»
TePBOr0 CIYTHHKA, MOTOMY YTO H CaMH IIOCKOCTH IBHMKEHHS
CIIYTHHKOB He COBMANAIOT, H CKOPOCTH, ¢ KOTOPBIMH JBHXKYT-
Cs CHOYTHHKH, pasjuunbl. CMelleHHe KaXIOro CJeYIOILEro
BHTKa «CJlefla» BTOPOTO CIYTHHKAa NPUMEPHO Ha /s TpeBHI-
LIaeT CMellleHHe «cjena» NepBOro CHyTHHKA. Pasnuna o0b-
SICHSIETCSI TeM, YTO B TeueHHe NepHoja obpalieHHsi BTOPOro
CIIyTHUKA 3eMHOH Ilap ycCleBaeT IOBepPHYTbCS Ha OOJbIUHHA
yroJ, ueM 3a BpeMs OJHOro 000pOTa IepBOrO CIYTHHKA.

2. Ycj0BHSI BHIUMOCTH CIYTHUKOB

Brnarogapss cuabHOMY HakJIOHY IUIOCKOCTEH OpGUT mep-
BBIX IBYX CIYTHHKOB K 3€MHOMY 3KBATOPY TPAEKTOPHS KaX-
IOTO M3 HUX OTOSIChiBAeT OYeHb OOJIBIIYIO YacCThb ITOBEPXHO-
CTH 3eMHOro [lapa — MOYTH OT OXHOTO IIOJISIPHOrO Kpyra Xo
npyroro. Ilpu sToM H3-3a 60JbIIOH BLICOTH MNOJETa CHYT-
HUKH TIPU OJIarONPHSITHBIX YCJOBUSAX HOJKHBI OBITH BHIHbI
H B IOJIIPHBIX o6jacTsaxX. Bens nmaxe Ha Beicote 200 KuJo-
METPOB pafuyC BUAMMOCTH COCTaBJisieT CBHIlle IIOJYTOpPa
Teicsiy kusomerpos. Ha Bricote 1000 kusiomerpos Hap 3em-
Jiefl 3TOT paguyc ypeauuuBaercs GoJiee yeM B ABa pasa, a Ha
BeicotTe 1700 kuJgoMerpoB «cocraniaser cBuile 4000 xumo-
merpoB. [ToaToMy B Hauaje CBOero JBMIKEHHS MepBBIil HCKYC-
CTBEHHBIH CHYTHHK MOr GBITh BUAEH B IOXKHOM [OJyLIapHu
OJHOBpPeMeHHO BOJIM3H TODH30HTa W3 ABYX NYHKTOB, pasie-
JIEHHbIX MeXAIy coGod paccrosinneM moutd B 6000 kuiomer-
poB, a BTOpoOit — Gosiee 8000 KHJIOMETPOB.

Bricota moseta Kak IepBOro, Tak H BTOPOro CIYTHHKA
BCe XKe HeBeJIHKA MO CpPaBHEHHIO C pasMepaMH 3eMHOTO
mapa. Beaencreue 3toro W3 Kakoro-HuGyab ropoja «BUAHAY»
TOJIBKO HeGoJbInas yacTh Kaxmo# u3 op6ur. Ilostomy crpe-
MUTEJbHO HeCyIIMHACH CHOYTHHK, Aa)Ke ecau Obl OH OBLT OCBe-
11eH, MOT Obl GBITh BHAEH B TeUeHHe TOJIbKO OUeHb KOPOTKOro
TIPOMEXKYTKAa BPEeMeHH — HeCKOJIbKHX MHHYT (HallOMHHM, YTO
CBOIO OPOHTY CIYTHHK mpoGeraeT BCEro 3a IOJTOpa uaca).
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W3 storo fcHO Takke, 4To BHAMMOE JBHXKEHHe CHOYTHHKA
no HeGy NMPOHCXOAMT C OYeHb GOJBIIOH CKOPOCTBIO IO CPaB-
HEeHHI0 C JBUKeHHeM N0 HeGOCBOAY APYrHX HeGeCHBIX Tesl.
B cpenHeM 3a CeKyHIY NepBHE CHYTHHKH MPOXOIAT Mo HeBy
paccrosinue, paBHOE JBYM BHAHMBbIM Juaverpam JIyuol Ilpu
3TOM, KaK fiCHO H3 pHC. 16, BUAMMOe NBHXKEHHe CITyTHUKOB
1o HeGy NPOMCXOAHT CTPEMHUTEJbHEe BCero, Korja OHH Haxo-
ITCS B 3€HHTe, T. €. HAJA roJIoBOH HaGaromaress.

Heﬁﬂﬂﬂa” 05?65,0&

///////7?/”76 Wi

Puc. 16. PaBHble mo mIMHE Y4acTKH OPGHTHI COYTHHKA OPOEKTHPYIOTCH

na HebecHyio chepy B BHIe IYF, BO3PACTAIOIIHX MO Mepe NPOABUIKEHHUS

CHYTHHKA K 3eHMTY. B senute BummMas HabmonaTeneM CKOPOCTb JBHIKe-
HHA CHYTHHKA — HaHGOJbIIast,

TIponeras Ha;m POBHOH MeCTHOCTbIO, CIYTHHK, OIHAKO,
BHIeH HEBOODYXEHHbIM TIJa3oM HJH B ONTHUECKHE TPYObI
ye Bcerja, a TOJIbKO TOr4a, KOrja OH OCBellleH COJHEUHbIMH
ayyamu. [lpu sToM HeGO ROMKHO OBITH HOCTATOUHO TEMHEIM,
uTOOHl COYTHHK B HeM He Tepsiics. VHaue rosops, CIyTHHK
JoJIXKeH ObITb OCBeleH COJNHEUHBIMH Jy4aMH, B TO BpPeMs Kak
MecTo HaGJloJeHHs1 MOrpyXeHo B TeHb 3emad. A HHU3KO
JIETALIAX COYTHHKOB, KAKHMH fBJISIOTCS NEepBble UCKYCCTBEH-
Hble COYTHHKH, 3TO BO3MOXKHO TOJBKO Ha paccBeTe Mepen
BocxoaoM CosiHIIA U HEMocpeACTBEHHO Ioc/]e ero 3axoaa.

IlepBblil HCKYCCTBEHHBIH CIYTHHK IpelCTaBJIseTCs 3Be3-
o 5—6 BeJIMUMHBL, T. €. HMEEeT TaKOH ke OJIeCK, KaK caMmble
caabble 3Be3lOUKH Haulero He6Ga, BHAMMbLIE HEBOOPYKEHHBIM
rnazoM. Pakera-HocuTesb mepBOro CHyTHHKa M BTOPOH CHYT-
HHUK BCJEJACTBHE MX repasfo OOJbUIMX Pa3MepoB KaxyTcs
OueHb HAPKHMH 3Be3JaMy, OBICTPO NPOABHralOIHMHCA IO
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HebGy. Brnpouem, Gieck 3THX IBYX MCKYCCTBEHHBIX HeGeCHBLIX
CBETH/1 U3MeHfeTcsd, TO YCHJINBascCh, To ocnabesas (ObL1 OT-
MeueH nepuon uaMenenuss Ojecka B 20 cekyun). KoJseGanus
6JiecKa OODBACHSIOTCA TeM, YTO DaKeTa-HOCHTeNb, <«KYBHIp-
KasiCb» IIPH CBOEM [BHMMKEHHH, NOBOpauyuBaerca K HabJIoAa-
TEJIO0 TO «DOKOMY, TO KHOCOM>.

Wnorna samator sompoc: «Ho Beib CHyTHHK Tak MaJj?
ITouemy e ero ymaercs BHJIeTb HEBOODYXKEHHBIM IJ1a30M?»
Heno obbsicusercs mpocto. HpKo OCBelleHHBIH MpeAMeT Mbl
MOXKeM BUIeTb, HeCMOTPS Ha ero MaJble pasMmephl. Bcmowm-
HUTe, KaK fIPKO BCIbIXUBaeT B Jyuyax COJHIA KPOILEYHBIIT
OCKOJIOK CTeKja, Jexalluil Ha nopore. Mul He pasjinyaeMm
NMpH 3TOM HH pa3MepoB, HH (OPMBI OCKOJMKA, a Yy3HaeM
TOJIBKO, TJe OH JIeXUT. Tak Ke Mbl BUAUM H OJieCK OTIIOJH-
POBaHHO!H ITOBEPXHOCTH MCKYCCTREHHOTO chyTHHKa. Jlaxke
npy HaOMIONEHHH 4Yepe3 ONTHUECKYyI0 TPyGy HEBO3MOKHO
yBUIeTb ero ¢dopMy, MofoOHO TOMY Kak B CaMble MOIIHbLIE
TeJIeCKONbl Hesb3s1 pasrisiers mapoodpasHylo (opmy naxe
caMblX OJIM3KHX M GOJbIIMX 3Be3l. TeseckKonm TOJMBKO BO
MHOTO pa3 YCHJIHBAET UX SPKOCTb.

YeaoBus HabJiofeHUs] COYTHHKOB OYAYT, eCTeCTBEHHO,
IPYTHMH, KOIJla HCKyCCTBEHHBle CIYTHHKH CTaHYT 3allyCKaThb
pna GosibLIMe BBICOTHI (MOPSAKA HECSATKOB THICAY KHJIOMET-
poB). JIBuXKeHHME CHNYTHHKOB N0 OPOHUTaM INPOHCXOMUT TeM
MellJleHHee, ueM GoJiblile pasMepel opOut. Ilostomy, mampu-
Mep, MCKYCCTBEHHBIE CHNYTHHKH, ABHXKYIIMECS B IJIOCKOCTH
3KBaTopa Ha BHICOTaX, NpeBhwarmmux 35800 kumoMerpos,
B HampaBJ/JeHHH C 3amaza Ha BOCTOK, HOKaxyrcsi HaGJiona-
TeJI0 ABHKYUIMMHUCS B HeGe B IPOTHUBONOJOXKHOM HAMpaB-
JIeHHH, TaK KaK HaOJ/IofaTesNb BCJIEICTBHE BPALIeHHs 3eMJIH
Gyner Kak Obl «06roHsTb» cnyTHHUK. Ilepunonm e oOpareHns
HCKYCCTBEHHOTO CIYTHHKA MO KPYroBOH opOHTe Ha paccTos-
uuu 35 800 KHJIOMETPOB OT NMOBEPXHOCTH 3eMJIM paBeH MepHO-
1y BpaileHus 3emad BOKpYr ocH (23 vaca 56 muHyT 4 ce-
kyHasl). [lostomy, ecau Takoil cnmyTHHK OyneT IBHraTbCs
B IJIOCKOCTH 3KBATOpa B HAllpaBJIEHHH, COBMajamlieM ¢ Ha-
npaBJeHHeM BpallleHHust 3eMJH BOKPYT OCH, TO OH OyAeT Kak
6bl HAKPenkKo CBsi3aH c Hamted muanerod. Kaxnei Ha6maona-
Tesib Ha 3emJse GyIeT BHISTb TAKOH «CTalHOHApHBIA» CHOYT-
HUK B BHJE HENOJNBHXKHOH TOYKH, MOCTOSIHHO Haxoldlledcs
B OJHOM H TOM K€ HalpaBJeHWH, Ha OJHOH W TOH Ke BHICOTE
HaJ TOPU3OHTOM, KakK ObIBAIOT, HAmpUMep, BUAHBI U3 KaKOro-
nnrb0 MecTa NaJeKHe TOpHble BepIUHHBL
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3. CpencrBa u Meroabl HaGJI0EHHN

Habmonenus 3a [BUKEHHEM HCKYCCTBEHHBIX CIIYTHHKOB Be-
JyTCsl C IIOMOILBIO ONTHYECKHX H PAJHOTEXHHUECKHX CPEeICTB.
Moxer mnokasartbcs, 4TO I/ HAGMIONEHHH CHOYTHHKOB
JOJIXKHBl TIPUMEHATBCA CaMble MOIIHBIE TeJeCKONbl: Belb
CIyTHHK TaK MaJ — 3TO Kpo-
[IeYHasi TBLIMHKA B KOCMOCE.
Ho Her HUKAaKO# HeoOGXOAMMO-
CTH BHMMAaTeJbHO paccMaTpH-
BaTh CaM CHyTHHK. UTo OH cO-
00t IpenCTaBJISeT, U3BECTHO U
6e3 TOro: CIOyTHHK OBbLT IIO-
CTpoeH HamuMH pykamu. Llens
HaOJIOMIEHUH CIIyTHHKA COBCEM
Jpyrasi: Hy>HO TOYHO yCTaHO-
BHTb IIOJIOXKEHHe CIyTHHKA Ha
He6e M TOYHO 3aceYb MOMEHT
BpeMeHH, KOTOPOMY COOTBET-
' T b CTBYIOT YCTAHOBJICHHBIE KOOp-
{ ——\— AMHATHI CIyTHHKA. MeX1y TeM,
=————- BBUJY OOJIbIIOH CKOPOCTH BH-
JMMOro J[BHXKEHHS CIYTHHKA
no HeOy, OH NpH HaGJIOIEHHH

[eCK
p"ﬁﬁ%@?ﬂ: liiccxa_\flcciggrs:mim B TEJIECKOMN C CHJIBHLIM yBeJH-
CITy THHKOB. YeHHeM NpOMeJbKHEeT MTHOBEH-
HO M MCYE3HET U3 IOJS 3peHHs.

TlosTroMy npH Ha6MIONEHHAX HCKYCCTBEHHBIX CNYTHHKOB
MPUMEHSIOT ClleHHaNbHble ONTHYeCKUEe TPYOBl ¢ HeGOJIBIIUM
yBeJIHUeHHeM, BeJHYHHOHR C NOJ30pHYI0 TpyOy cpedHUX pas-
mepoB (puc. 17). Hmelomasica anmapaTypa, C [OMOIIbIO
KOTOPOH ONTHYeCKas] CTaHIUs OTMeyaeT IIOJIOXKEHHe CIyT-
HHKa Ha HebecHO$ cdepe, MO3BOJSET NPOU3BOAUTL H3Mepe-
HHSl C TOYHOCTBbIO IO OJHOIO rpajyca, a MOMEHT BpeMeHH, B
KOTOPBbIH OTMeuyaeTcs 3TO MOJOXKeHHe, ONpedeldTb C IIO-
IPelIHOCTBIO He 6oJiee OJHOM CEeKYHBL.

IIpu mouckax Ha HeDe HCKYCCTBEHHOTO CIYTHHKAa Ha OI-
THYECKOH CTAHLHUHU NPHMeHseTcs «IPaBHJIO MeCTHOTO 3Be3J-
HOro BpemeHH». les0 B TOM, YTO CHYTHHK MOKET NMOSBHTHCSH
Haj cCcraHiued HaOJIONeHHs, KOHEUYHO, TOJAbKO B TOM CJY-
yae, €CJIM CTAHIMS B 3TOT MOMEHT OKa3aJjach IOX OpOUTOM
CIyTHHKA, XOTS OJHOrO 3TOro, pas’yMeercsl, H HeZOCTaTOYHO.
Opbura ke, ecaid mnpeHeOpeub MeNJIEHHBIM BpallleHHeM ee
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NJIOCKOCTH BCJAEACTBHE CXKATHS 3eMHOTO 1lapa, 3aHuMaeT
HEeH3MEHHOe I0JIOXKEHHe B INIPOCTPAHCTBE ¥ IO3TOMY CTaH-
U MOXeT 0Ka3aTbCsd MOJ Hell TOJNbKO HBaXAbl B TeueHHE
3Be3[HBIX CYTOK C NPOMEXYTKOM, PaBHBIM IIOJOBHHE 3Be3[-
HBIX CYTOK (3Be3jiHble CYTKH NPOROJMKalTCs 23 uaca 56 MUHYT
4 cexyunel). Takum o6pasoM, OxuAaeMoe HOJOXKEHHe CIyT-
HHKa Ha HeGe M COOT-
BeTCTBYIOLIHHA MOMEHT
BpeMEHH MOXKHO MpH-
6/1M3ATEJNBHO  IIpen-
CKasaTb AJs1 KaxXaoH
craHuuu (ecau Obl He
CONPOTHUBJIEHHE  BO3-
nyxa, TO 3TO MOXHO
6b10 OBl cHesaThb
BIOJIHe TOYHO). OnTH-
yecKHue TPyOBI 3apaHee
HaANpaBJ/dIOT Ha TakHe

TOUKM HebGa («TOUKH
OXHUIAHHAS»), UTO pa-
HO WJIM NO3IHO CHYyT-
HHK OKaXeTcs B HX
[oJie 3peHus.

18. dorocHHMOK

Puc.
NepBOro HCKYCCTBEHHOTO CIYTHHKA,
JaHHBIH B ['1aBHOH acTpoHOMHYeCKOH 06cep-
Batopuu Axajgemun Hayk CCCP ([lynxoso)
10 oktabpn 1957 ropa. Ilpamas piaunnas
yepTa — ClI€X PAaKeTBI-HOCHTENs 3a Bpemst

PaKeTbl-HOCHTEN T
cue-

Hab6onaeMble yua-
cTKH Heba Takxe ¢o-
torpadupylorcst (pHc.
18). Ilpumenenue ¢o-
TorpacUyecKux MeTo-
JIOB MOXKeT I03BOJIHUTh
H3MEPHUTDH NOJIOKEHHE
CIyTHHKA B MPOCTPAHCTBE C TOYHOCThIO A0 10—15 merpos.

3a JBUXKeHHeM CIYTHHKOB BeLyT HellpecTaHHOe HabJIIo-
JleHHe ¢ TOMOIUBIO PaJHOIOKAIMOHHEIX YCTAHOBOK M PajHo-
NieJIeHraTopoB. DTO MO3BOJISIET He YNYCKAaThb CHOYTHHK «H3
BHIa» U TOTHA, KOTAA ONTHYeCKHe METOAbl HaOJIIOJeHHS He-
rPpUMeHHMBI (B YaCTHOCTH, Npu objayHOM Hele).

Jlyu paguosioKaTopda OTBICKMBAeT CIOYTHHK B IJyGHHAX
[POCTPAHCTBa, a Ha 3eMJle YJAaBJUBAIOTCA PagMOUMIYJIbCHL,
OTpaxKeHHble CIYTHHAKOM, PaauoneseHraTopsl ycTaHaBJH-
BAalOT MECTOHAXOXJeHHe CIYTHHKA, yJaBjuBasg palHOCHr-
HaJsbl ero nepenaryukos. [Tocsie Toro, Kax 3amackl 3JeKTPo-
SHepPruH CIYTHUKA HCUePIaloTcsl, HaOJI0faTb €ro MOXHO
TOJIBKO C NOMOLUBIO ONTHYECKUX TPYO H PaAH0JOKATOPOB,
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3Be3f, YYaCTBYIOIMX B CYTOYHOM Bpalle-

Hun HebecHoH cdepnl. Ilepephis B caese

PaKeTHI-HOCHTe/s (BPEMEHHOE IpeKpalleHne

SKCTIO3HIMH) NO3BOJAET ONPENENUTh NPONO-

MHUTEJbHOCTb MPONETa COOTBETCTBYIOILETO
y4acTKa TPaeKTOpHH.



Perynspusle HaG/MIOAeHHsT 32 HCKYCCTBEHHBIMH CIYTHH-
KaMM BefyTCsl € IIOMOLIbIO ONHCAHHBIX METOJI0B <COTHSMH
crenuaJbHbiX Hayunblx craHuuéi B CCCP u 3a pyGexowm.
Tosbko B Hallledl cTpaHe 3TUM 3aHUMawoTca 66 cranuuii om-
THUECKUX HabMI0JeHni, BCe acTPOHOMHUeCKHe oGcepBaTo-
puu u 26 xay6os JOCAA®D, koropele OCHAIIEHBI GOJbIIHM
KOJIM9eCTBOM CpeACTB paauoHabmofenuit, CHTHAJBL CO CIYT-
HHKa JIOBAT ThHICAYM pPafuoJIOOHTeNell BO BCeX CTpaHaX MHpA.

ITonydyeHHble JaHHble 00pabaTbIBAIOTCS HA 3JEKTPOHHBIX
CYETHEIX MallMHAaX. DTH <«pasyMHble» MaIlHHbI — 3aMeya-
TeJIbHOe JOCTHXKEHHEe MaTeMaTHKH H 3JeKTPOHHKH — 3aMe-
HAIOT pabory coreH BelyuciuTeseldl. C HX IOMOILBIO OUYeHb
OBICTPO BBIYUCJASIOTCS NapameTphl OpPOUTH CHYTHHKA M Ha
HECKOJIbKO JHeHl Blepelq MpeacKasblBaeTcs IPOXOXKAeHHE
COYTHHKZ HaJ PasHbBIMU IyHKTaMH 3€MHOrO Ilapa.

Koneuno, eciu 6Bl HCKYCCTBeHHBlE CIOYTHHKH He BCTpe-
yaJud IPH CBOEM [BHXKEHHH CONDOTHBJIEHHS aTMocdeprl, TO
TaKHe NpejCKa3aHus MOxKHO OblIo Obl e laThb Ha MHOTO JIET
BIepel, NOXOOHO TOMY KaK acTPOHOMBI ¢ TOYHOCTBIO 10 Ce-
KyHI T[PeNCKa3blBAIOT Ha MHOIO JIeT BIepe] MJs DPasHbIX
MeCT 3eMHOro IIapa BpeMsl Haya/ja M KOHIA COJHEUHBIX HJIH
JqyHHBIX 3aTMeHu#. He 6yneMm, onnako, XajJeTb O TOM, YTO
HeJb3s ClesNaTh MOJO0HBIX MpeAcKasaHuil: Belb 3aTO JaH-
HBbIe, MOCTYMAaINe ¢ HAOJIOAaTe/NbHbIX CTAHLIUH, O3BOJISIOT
NPOM3BECTH pacyeThl IJIOTHOCTH BO3AyXa Ha NYTH HCKyc-
CTBEHHBIX CITyTHUKOB.

V. YCTPONCTBO U NPUMEHEHHE
MCKYCCTBEHHBIX CIIYTHHKOB

1. Kak ycTpoeHbl nepBbleé MCKYCCTBEHHbIe CIYTHUKH

MbI M03HAKOMHJIUCh C 3aKOHAMH JBHXKEHHSl HCKYCCTBEH-
HBIX CIIyTHHMKOB, CO CocO0aMH MX 3allyCKa U MeTOJaMH HX Ha-
6soneHus. Ho uTo Xe co6ofi mpeAcTaBJAOT STH KpPOIUEUHble
neGecHble TeJla, CO3[aHHBIE Pa3yMOM H BOJIeH yesoBeKa?

[TepBHIll B MHDe HCKYCCTBEHHBIH CIYTHHK 3eMJIH, CO3IaH-
upifi B CoBerckom Corose, umeer ¢GopMy IIapa AuaMeTpOM
58 canTuMeTpoB W Becut 83,6 kusmorpamma (puc. 19). Kopnyc
CIyTHHKA CHeJaH M3 aJIOMHHHEBBIX CIJIABOB U repMeTHYeCKH
OT/eJISIET €r0 COAEPKUMOe OT MHPOBOIO NMPOCTPAHCTBA.

Hro e HaxOJHUTCHA BHYTPH 3TOro mapa?
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Annapatypa nepBoro HCKYCCTBEHOI'O CIyTHHKA COCTOMT B
OCHOBHOM M3 IBYX PaAuOlepeXaTyHKOB, KOTOpHE 0 TOrO, Kak
HCCSKJH 3aMlachl 3JIeKTPO3HEPDPHH, paboTaly Ha BOJHAX AJIU-
HOM 7,5 Merpa u 15 MeTpOB U IOCHLJIAJNH PafHOCHTHAJIHI Yepes
yeTHipe aHTEHHBl, HMelo-
LHe BUI CTepKHeH HJH-
Hoit or 2,4 no 2,9 Merpa.

Panuocuruags: nepso-
r0 HCKYCCTBEHHOTO CIIyT-
HUKAa HaNOMHMHAaJH Tene-
rpadHble CHTHAJ b, IDTH
NpepbIBHCTBIE  CHUTHAJIBI
6bl1M pasfiesieHbl POMe-
XKYTKaMHM TOH XKe JJIH-
TeJbHOCTH, TPHYEM B TO
KOPOTKOe BpeMsi, KOrjia
OIUH TNepelaTUuK gaBasi
CUTHaJ, APYrod MoJuad.
[IpueM 3THX pagHOCHT-
HAJIOB TO3BOJISINL CJEAUTE
3a JIBHXKEHHEeM CMyTHHKA,
a TakXe Cy[AHTb O HeKO-
TOPHIX IIpolleccax, Npo-
HCXOAALUUX BHYTPH Hero
(B wacTHOCTH, O TEMIlepa-
Type ¥ JNaBJeHHH). Puc. 19. Tlepsobiii copeTckuifi HCKyc-

TemnepaTypa wHcKyc- CTBeHHBi cnyTHuk (cdoTorpaduposan
CTBEHHOTO CIYTHHKAa BCE 2 MOLCTaBKe).
ppems usMensiercs. Cnyt-

HuK HarpeBaercs B Jyuax CoJHIA M OXJaXKIaerTcs, H3Jy-
yasi TMOJYYeHHOe TelJlo, KOrja MOrpy:aercs B TeHb 3eMJIH.
Ha remnepartypy choyTHHKa B KakoH-TO Mepe  BJIHSeET
COMpPOTHBJEHHe Bo3nyxa. HakoHel, OH pasorpeBaercs
M3HYTPHU BCJEACTBHE pPaGOTHl HAXOISILIUXCH B HeM NMPHOOPOB,
nofoOHO TOMY, KaK HarpeBaloTC BO BpeMsi paboOTHl pajHo-
NMPUEMHHK HJIH TejeBu3op. [103TOMy MOBepXHOCTH CIYTHHKA
6bls1a MOJBEpPTHYTA CllelHaJbHONH 06paboTKe, YTOOB 3aCTABUTh
KODIYC CIOYTHHKA MOIJIONATh H H3JydYaTh MPefyCMOTPEHHYIO
4acTh COJIHEYHOH 3Hepruu (3TO MNoMoraer 0GeCIeuHTh TeMIle-
paTypHEIA pexuM, HeoOXONUMHIH I/ HOpMaJbHOH paboTH
anmnaparypel). C 3To#l Xe NeJbIO Iepel 3amycKoOM KopIiyc
NepBOro cOyTHHKa 6bla1 3amodHeH a3otoM. Llupkynupys BHyTPH
CDYTHHKA, 3TOT ras CO3JaBajl TeMIlepaTypHOe paBHOBECHE.
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Puc. 20. YcraHoBka KoHTefiHepoB ¢ HayyHOH ammaparypoit
BO BTOPOM HCKYCCTBEHHOM CIIyTHHKE,

Puc. 21. Cxema pasMelenus annapaTypsl BTOPOro CyTHHKA:

] — 3aHTHLIA KOHYC, COPOIWIGHHEI MocJde BbIBENGHHS CHYTHHKA Ha
opbHTY; 2 — mpH6OP IJAd HcCAefOBaHU YAbTPadH ONETOBOrO H PEHTTe-
HOBCKOTO H3Ny4YeHm# ComHua; 8 — cdepryeckuit KoHTeflHep ¢ ammapary-
POit M DagHONEPeNaTUHKAMH; 4 — CHIOBad pama IIA KPemIeHHs annapa-
TYphl; & — repMeTHdecKas KabhHa ¢ NOAONMBITHBIM MHBOTHEIM,
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Kak yxe roBopusioch, BTOPOH HCKYCCTBEHHBIX CIIYT-
HHK IpefcTaBJser cofoil MOCJe[HIO CTyleHb paKeThl-HOCH-
TeJisl, CollepXKalllylo KOHTeHHephl C HayuyHol anmapatypoii
(puc. 20, 21).

Ha cneuuanbHOll paMe B HOCOBOH 4acTH PaKeTH YCTAHOB-
JIeHBl [IpUOOp AJIA HCC/IeLOBaHUSA YJAbTPa(HOJIETOBOrO H pPeHT-
reHoBckoro H3nayuenus CouHIa, chepHuYecKHA KOHTefiHep C
panuonepenaTyHKaMH M APYro#l anmapartypo#, BrosHe MO-
JIOOHBIH [0 KOHCTPYKUMH [I€DBOMY HCKYCCTBCHHOMY CHYTHHKY

G
T NSS4}
NS Il””””” 8

i

Puc. 22. Cobaka «Jlafikay B KOHTejiHepe mepex ycTaHOBKOH
Ha COYTHHK.

3eMJH, a TakXe UHIHHAPUUECKHE KOHTeHHep, B KOTOPOM IMO-
MeIIaJIoCh TOJOMNBITHOE KHBOTHOe — cobaka «Jlaiikas. Obo-
JIOUKH KOHTEHHEPOB H3rOTOBJIEHB! H3 AJIOMHHHEMBHIX CIIaBOB,
Paguonepenatuuku, pasMelleHHble B C(epHUeCKOM KOHTeH-
Hepe, paboTanyd, KaK u IepelaTYUKH IePBOrO CIYTHHKA, Ha
BOJIHAaX 7,5 u 15 MeTpoB, HO B OTJIHYHe OT MEePBOrO CIYTHUKA
nepejaTiMKk Ha BOJHe 7,5 MeTpa [JaBajJ HelpepHBHHIA
CHIHAJI,

I'epmernueckuit  KoHTeliHep € HOJOmBITHON co6Gakoi
(puc. 22) comepxan sanachl MUY [J Hee, aBTOMaTHye-
CKYIO CHCTeMYy KOHIHIHOHHDOBAHMS BO3ILyxa, MPUGOpHI ANA
H3YyUeHHS] XKH3HeNesTeJbHOCTH B VCJIOBHAX KOCMHYECKOTrO
NpOCTPaHCTBa, ammapaTypy, HSMEpSIOILYI0 TeMIepatypy H
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JasJeHue BHYTPH Kabuubl. Ha Koplyce pakeTsl pacmoJsioxKsHa
amnnapartypa [J/s U3y4yeHHs KOCMHYECKHX Nydell, MpHOOPHl AJ1s
U3MepeHHUsl TeMIepaTyphl, a TakXe HCTOYHHKH 3SHEPromnuTa-
nus (Ha puc. 20 u 21 Bcs ara annmapartypa He BunHa). Kpome
TOro, B KOHTeHHepax W Ha KOplyce paKeThl pasMellleHa pa-
RUOTe/eu3MepuTe/bHAsT alnapaTtypa, NpeinasHayeHHass /s
nepefauy NAaHHBIX HAyYHbIX H3MepeHHH Ha 3eMJio.

OO6uiuit Bec BCEro Mepeyrc/IeHHOro IOJIE3HOTO Ipysa BTO-
poro cmyrtHuka cocrasisan 508,3 xusmorpaMma.

2. I'panzMo3Hast mporpaMma HccJen0BaHUi

[ToMuMO y’Ke 3amyIUeHHBIX HCKYCCTBEHHEIX CIYTHHKOB, B
CoBerckoM Coro3e Gymer 3amylieHO eilie HECKOJIbKO HCKYCCT-
BeHHBIX CITyTHHKOB C II€JIbI0 OCYLIEeCTBJIEHHs OOLIMPHOH mpo-
rpaMMBI Hay49HBIX HCCJIeJOBAHUH, IPOBOAMMBIX B CBASH ¢ MexX-
IYHApOJHBIM reo(U3uUecKUM TLOAOM. 3alyCK HeCKOJbKHX
HCKYCCTBEHHBIX CIYTHHKOB IlpexmoJiaraercsi Takxe B Coenu-
Hennbix [ltarax Amepuxu.

HoBrle ncKyccTBeHHBIE CIYTHHKH OYIyT TakxKe Mpecras-
JATh co60l aBTOMAaTHUYeCKH AeHCTBYIOLIHe JabopaToOpHH.

PaccmotpuM teneps nonoapo0Hee, UTO HCC/AEAYIOT U OYAYT
HCCIeoBaTh NPHOOPH], IOMelllaeMble BHYTPH CIyTHHKOB. 3a-
MeTHM, IIpexJe BCero, YTo MHOTHe W3 NMpPHOOPOB B NpHHLHUIE
He OTJIMYaloTcs OT MPH6OpPOB, OMellaeMbEIX B pakerax, KOTo-
pble 3alyCKalOTCsl B BepXHHe CJOH aTMocdephl, [MOJHHMAsACh
Ha COTHH KuJoMeTpoB. Ho B To BpeMs, KakK IPOJLOJKUTe/b-
HOCTb NIpeObIBaHUs PAKETHl HA OOJBLINX BEICOTAX UCUHC/AETCS
CEeKyHJAaMH, Ha CIyTHHKax npubopel 6yAyT paborarh B Teue-
HHe MPOJOJIKHTENbHOIO BPeMeHH.

IlporpamMma HCHOOIb30BAHUS HCKYCCTBEHHBIX CIYTHHKOB
JUJIsT HAyYHBIX HCCJIEeOBAHUH OXBaThiBaeT 60JBIION COHCOK BO-
[IpOCOB, KAacalollUXCA H3yYeHUsl KaK Haulell IJaHdeTHl, TaK H
KOCMHYeCKOro NpOCTPAHCTBA.

Kak Mbl 3HaewM, yKe ofHa TOJBKO 06pabOTKa NaHHLIX Ha-
O6/I0JileHHH 3a [ABHMIKeHHeM CIyTHHKOB MOXKeT HeMaJlo coo0-
IIUTh HaM O ¢dopMe 3eMJH, O paclpefleleHHH Macc BHYTPH
Hee, 0 IVIOTHOCTH aTMoc®epn! u T. I. [TomMumo atoro, csege-
HHUSL O IJIOTHOCTH U JABJIEHHH BO3AyXa Ha OOJBLUMX BHICOTAX
MOTYT OBbITh IIOJIyYeHBl C MOMOLIbI0 NPHOOPOB, KOTOPLIE OyAyT
HNOMeIaThCs Ha MCKYCCTBEHHBIX CIyTHHKAX.

HasecrtHo, uro Ha BeicoTe 60—70 KHJIOMETPOR HAUuHHARTCA
cioit aTMocdeprl, HaspBaeMblli HOHOChepoit. Honocgepa co-

— 56 —



epKHUT B OOMBIIOM KOJIHYecTBe HOHBI, T. €. 3/JeKTPHUeCKH
3apsiKeHHble aTOMBI H PYIIIEI aTOMOB, U CBOGOAHLIE (He CBA-
3aHHBIe C aToMaMu) 2aeKTpoHbl. CocTosiHAe HOHOCGhepH! HMeeT
OrpOMHOe 3HaueHHWe AJiA YCJOBHH paauocBssu. Papnosodinsl,
MHOTOKDATHO OTpaKasicb OT HOHOCGheph u IpeJoMJssch B
Hell, a TaK:Ke MHOrOKPaTHO OTPaXKasich OT 3eMHOH INOBepx-
HOCTH, 3a4aCTyl0 JOCTHTalOT Jaxe [POTHBOINOJOXKHOI TOYKH
semHoro mapa. He 6yap noHocdepsl, pagnocBssb Ha GoJiblke
paccTosiHusl Oblia GBI Ha 3eMJle HEBO3MOXKHA.

Ho MmI elile oyeHDb MaJio 3HaeM O COCTaBe H CTPOEHHH HOHO-
cpeprl. Mbl naxke He 3HaeM TOYHO, TAe JIEXKHT ee BepXHsd
rpaHuna. Mexny Tem, HaO/IONEHHs 3a paclpoCTpaHEHHEM
PaAHoBOJIH, U3JIyyaeMbIX NepefaTyYHKaMH yKe MepBbIX HCKYC-
CTBEHHBIX CIIYTHHKOB, IIO3BOJISIIOT CAEJATh BaXKHble BBIBOILH O
KOHIICHTPAlMH HOHOB B HOHOochepe. Benp curnaser, npuxu-
MaeMble Ha 3eMJle CO CIYTHHKA, OKasbBaloTcs chaabee WM
CH/IbHEe B 3aBHCHMOCTH OT YHCJa HOHOB H 3JIeKTPOHOB Ha
nytd paanoBosH. Cam ¢akT npueMa pajHOCHTHaJa CHyTHHKA
B KaKOM-IHOO NMyHKTe NMPHHOCUT YYeHBIM OIlpeleeHHbIE CBe-
JIEHUs] O IpesIOMJIeHHY HJIH NOIVIOUIEHHH PafHOBOJIH B HOHO-
cepe.

Pajgnocuruanel co COYTHHKOB [OPHHUMAJHCh HA OueHb
GOJIBILINX PACCTOSIHUAX, [aJeKo MPeBHINAIONIUX pACCTOsIHUE
npsaAMoi BUAUMOCTH. Tax, CHTHaJbl HA BoJHe 15 Mmerpos yiaaB-
JIMBAJIHCh Ha paccrosinuu Gosiee 15000 Kumomerpos.

UpesBplualHO BaXKHYI0 3ajauy MPeICTaBJseT H3yueHHe
maruutHoro noJsisi 3emsnd. CaMo NPOHCXOXKJAEHHe 3TOro MoJs
HayKe HeH3BeCTHO. MHOTO HefICHOCTel HMeeTcss H B BONPO-
cax O TOM, YTO BbI3BIBAeT INE€PHOJAHMYECKHE H3MeHeHHsi Mar-
HHUTHOTO NOJIst, ¥ YeM OOBSICHAIOTCA BHe3alHble BO3MYLIEHH —
«MarHuTHble Oypu», Hapyllaolile pagHoCBiA3b U 3aCTABJAO-
uge pe3Ko KoJieGaThbCst CTPeJKY MarHMTHOrO KomImaca.

YdeHble Npeano/araioT, 4To B HOHOC(epe CYyLIECTBYIOT
MOCTOSIHHEIE 3JIEKTPHYECKHe TOKH, TeueHHe KOTOPHIX BpeMd
OT BpeMeHH Hapyinaercsi [IOTOKAMH YaCTHI, HCXOMSIINX OT
CosHna (Tak HasbiBaeMoe KODPIYCKyJspHoe uajyueHue CojH-
Da), 4TO H BBI3HIBAET MOJISIPHBIE CHSHHS W MarHWTHBIE GYpH.
Kpome Toro, yuenble npennoJ/aralT CylleCTBOBaHUE MOCTOSIH-
HOTO KOJIbIIA 3JIEKTPHUUECKOrO TOKA, PACIOJIOKEHHOr0 38 HOHO-
cpepoil, Ha BEICOTe HECKOJNBKUX PajUyCcOB 3eMJIH.

[TpoBeputs Bce 3T MpeANONOKEHHsT JO CHX MOp ObLIO
oueHb TPYAHO, TaK Kak woHocdepa Mellasa IMPOU3BECTd He-
odxozuMble usMepenusi. Ho HCKYCCTBEHHBlE CIYTHUKH [O3BO-
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JSIOT NPeofoJieTb HOHOC(hEepHBIH 6apbep; HX OPOGHTH LEJTHKOM
HJH 4YaCTHYHO PacroJiaraloTcs Haj TeM CJOeM HOHOC(ephl,
rie 6oJsblile BCero KOHLEHTPAIHMsl HOHOB H 3JIEKTPOHOB. Armo-
reffl ke OpOGHTBI BTOPOTO HCKYCCTBEHHOIO CIYTHHKA NEPBOHA-
yaJIbHO JIeXKaJl laxKe Bhlllle BepXHell rpaHHuIbl Bcell HOHOChEpBL.

Kpome TOro, mnokasaHus NpuGOpPOB Ha HCKYCCTBEHHOM
CIIyTHHKe, TlepefiaBaeMble 10 PafHo Ha 3eMJIio, IOMOryT ycTa-
HOBHTb IPHYHHBI, BbI3bIBAIOIIHE IOCTOSIHHBIE OTKJIOHEHHUsT Mar-
HHTHOH CTpeJIKM OT HampaBJ/ieHHss MarHHTHOIO MepHIHaHA B
HEKOTOpPBIX MeCTax 3eMHOr0 mapa. BEI3bIBalOTCST JIH Takue
aHoMaJnuu (HampuMep, TaK HasblBaeMasl asWaTcKas aHOMa-
Nisi) 3ajleXaMH XKeJe3HbIX pyA (momo6Ho Kypckoit marmdr-
HOH aHOMAaJ/IMH) HJIH 3JIEKTPUYECKHMH IIpOLecCaMH, NPOHCXO-
JIAUMMHE BHYTPH 3eMJIM; Ha Kako# ryyOMHe NPOHCXOISAT 3TH
MPOIECCH WJIM IJle 3a/IeTal0T MarHUTHBle DYl — Ha BCE 3TH
BONpPOCHI IIOMOTYT HaHTH OTBET paJHOCHI'HAJBI HCKYCCTBEH-
HBIX CIHYTHHKOB.

HaMmepeHne 3JeKTpHUIECKOr0 3apsifia COYTHHKA KOCBEHHO
IOMOXKET OTBETHTb HA BOIpOC, MoueMy 3eMJid 3apsiKeHa OT-
punatenbHo. Hakonel, ydyeHble HaflelOTCSl TaK:Ke BLISCHUTE,
ABJIsleTCs] JIH 3eMJIsT BMecTe cO cBoell arMoccdepoll HelTpaJib-
HBIM MJIM 3JIEKTPHYECKH 3apSXKeHHBIM TEJIOM.

HerpynHo NOHATH, KaKyI0 GOJIBLIYIO POJIb CHIFPAIOT HCKYC-
CTBEeHHbIe CIYTHHKH B H3yUeHHH KOCMHYECKHX Jydel, COCTOsI-
HIMX U3 IPOTOHOB M siEeP Pas3/HYHBIX 3JeMeHTOB. Tosma sem-
HOli aTMmocdephl 3allMIaeT BCe KHBOe Ha Hallel IJaHeTe
OT HEIPEepPLIBHOTO I0TOKA 3THX YACTHIL, OOpYIIHBAIOIIErocs Ha
3emstio 43 r1yGHH MHPOBOrO NpPOCTPAHCTBA.

[1pu6opsl, HaXoAAlIMeCS HA HCKYCCTBEHHHIX CIYTHHKAX,
M03BOJIAT M3YYATh KOCMUYECKHE JIYUH TAKUMH, KAKue OHH eCTh
Ha CaMOM JieJie, 4 He TAKHMH, KAKHMH UX «BHIST» HAIIH MpH-
Goprl Ha 3eMmise. Beap 1o moBepxHOCTH 3eMJd JOJIETAIOT He
Te YaCTHUIBI, KOTOPbIE JIETEJH B MHPOBOM IIPOCTPaHCTBe (Iep-
BHYHbIE KOCMHYECKHe JIyYH), a Te, KOTOpble HPeACTaBJSIOT
pe3y/bTaT HX B3aHMOAEHCTBHS C YacTHLAMH BO3jyxa (BTO-
pHUHBEIE KOCMHYECKHe JIyuH).

Oco6eHHO BaXKHOe 3HAaYeHHe HMeeT H3MepeHHe B COCTaBe
KOCMHYECKHUX Jyuell KOJIMYecTBa P TPeX 3JIeMEeHTOB: JIUTHS,
Gepusius u 6opa. YueHble 0J03peBaIOT, YTO 3TH SApPA MOTYT
06pa30BLIBATECS B MeX3BEe3IHOM IIPOCTPAHCTBE BO BpeMs
GayXIaHHsd B HEM KOCMHYECKHX YAaCTHIL 33 CUET CTOJIKHOBe-
HUH GoJsiee TSXKeJBIX SIAep C 4acTHLIAMH MeXX3Be3JHOTO Belle-
crBa. Ecau 210 BepHO, TO MOXHO Oyler chelaTb HEKOTOpPbIE
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3aKJIOUEHHST O TOM, KAKOB <«BO3pacT» KOCMHYECKHX 4da-
CTHL, T. €. JOJro Jii JieTeJu OHH 10 3eMad. Eciu ke Ml
3TO y3HaeM, TO CMOKeM BBHISICHHTh, KaKOH NYyTb INpOJeNalH
YaCTHIEI, T. €. [Jie OHH POLUINCh, 3HAUHUT, pe3yIbTaThl paGoThl
IpHUOOPOB Ha CIYTHHKAX OMOTYT pa3pellluTh JaBHO yKe Myda-
IOIIYI0 Y4YeHBIX 3arajiKy MPOHCXOXKAEHHS KOCMHYECKUX Jydefi.

HickyccTBeHHEIE CIIyTHHKH MO3BOJISIOT H3YWYHTh CYTOYHBIE,
[CJIYCYTOUHBIE W NBaALATHCEMHCYTOYHBle KoseGaHHs NOTOKA
KOCMHYECKHX YaCTHI[ U BBISICHHTb MX CBS3b C SABJIEHHSMH, NPO-
ucxopamwumu Ha CosHlte.

JlanHble, ToJyueHHBIE CO BTOPOI'O HCKYCCTBEHHOTO CITyT-
HHKA, TMOATBEDJUJIH, YTO MATrHHTHOe IoJie 3eMJIH OTKJIOHSEeT
KOCMHYeCKHe JIyYd TaKuM 06pa3oM, YTO TOJbKO YacCTHIBI, 00-
Jlajarmliye oueHb GOJBIION 3Hepruell, MOryT JAOCTHraTh KBAa-
TOPHAJIbHBIX pallOHOB 3eMJ/id, a YacTHLAM C MaJIkIMH 3Hep-
FHSIMH JOCTYIHBl JIMUIIb pPaHOHBl APKTHKH M AHTapKTHKH.
CHOyTHHK MO3BOJIM/I 3apeTHCTPHPOBATh UYHCJO KOCMHUECKHX
YACTHI H UX 3HEPTHIO Ha PasHBIX IIHPOTaX.

ITomcuer 3apsiKeHHBIX YacTHI, BeJIH CIIENHAJ/IbHbIE CUeT-
upky. [locse perucrpanuy onpeneseHHOr0 YHC/Ia YacCTHIL HA
3eMJ110 IIOCHIIAJCS CHIHAJ M HAYMHAJCS HOBHI MOJACYET.

HssecTHO, uTo aTMocepa 3eMJaH He NpOINyCKaeT 3HAYH-
TeJIbHYIO YaCTb COJIHEUHOIO H3J/yYeHHsl, 3 HMEHHO KOPOTKO-
BOJIHOBYIO 4acTh €ro CHekTpa: O6Jbllyl0 YacTb yJbTpaduo-
JIeTOBBIX Jlyded H DPeHTreHOBCKHe JyuH. Mexny TeMm, H3yuyeHHe
3THUX JIydell NMO3BOJIH/IO Obl YyTOUHHTb INPHYHHEI 06pPa30BaHHsA
HoHOC(EpHl U BBISICHHTb COCTAB COJIHEUHON KOPOHBI, MOCHI/IAIO-
1e# YacTb 3THX Jyueil.

[ToMuMO yKasaHHBIX Jy4eH, C TOMOIIBIO HCKYCCTBEHHBIX
CNyTHHKOB OYZeT H3yyaTbCsl TaK¥Ke KOPIYCKYJ/sIpHOe H3Jyde-
uue CoJHua, T. e. ucxonsmye or CoJHIA NOTOKH IPOTOHOB H
3J/IEKTPOHOB, HrpawlHe, KaK NpexlloJaraloT ydeHble, Cylle-
CTBEHHYIO POJIb B BO3HHKHOBEHUH IOJISADHBIX CHSAHHA H Mar-
HHUTHBIX Oypb.

HckyccTBeHHBIM CIyTHUKAM NPHHAMJIEKHUT TaKkKe BaXKHAs
poJIb B H3YUYeHHH MeTeOpHBIX TeJ, T. € TBepJAbIX yacTHIl pas-
JIMYHBIX Pa3MepoB, HellpepbIBHO 60MOapAMPYIOIIHX HAIY MJia-
Hety. K3BecTHO, YTO TOJILKO caMble KPYIHBIE W3 HHX JOCTH-
raloT NOBEPXHOCTH 3€MJIH, GOJIBIIHHCTBO 2Ke pacKa/sieTcsi H
pacnblisieTcs B BepXHHEX cJosfx aTrMocdepsl. Ilpexnosaraior,
uTO KPOLIEUHble METEOpPHbIE YaCTHIB! BEJHUYUHON B THICSAUHBIE
IOJM MHJJIMMETPa OKa3blBAalOT BO3NEHCTBHE Ha MHOTHE
NPOLECCHl, NPOUCXOAsIUME B BEPXHHX CJOAX aTMOC(eph!.



Kpome TOro, MerteopHele Tesa TNPENCTABMAAIOT CEPLEIHYIO
yrposy pjs 6yAylIHX KOCMHYECKHX IIOJIETOB BBHUIY OTpOM-
HEIX CKOPOCTeH, C KOTOPBIMH OHH OYAYT CTaJKHBAaThCS C
MeXKITaHETHBIMU KOpabJsMu.

Ha uckyccTBeHHBIX CITyTHHKAaxX MOTYT OBITb YCTaHOBJIEHBI
CBEPXUYYBCTBUTEJIbHbIE MUKPO(OHBI, OTMeUalollHe MONaXaHus
CaMBIX MeJKHX MeTeOpHhIX Tel. O ToM, 4ro OGLIMBKA CIyT-
HHMKa NpoOUTa MeTeODHEIM TeJIOM, COOGILHT Ha 3eMJio Clie-
IlHaJbHbI H3MepUTeNb IaBJeHus BHYTPH cUyTHUKA. Haxoxern,
[0 TOCTelleHHOMY MOTYCKHEHHIO NOBEPXHOCTH CIYTHHK4, KO-
TOpoe 6yJeT 3aMeueHo Hab/ogaTeIIMH, MOXHO 6YIET CYyIUTh
0 YacToTe CTOJKHOBEHHH CIOYTHHKA C METEOPHBIMH TejIaMH.

Cymecrsyer u Takoii mMetox. Ha mnoBepxHocTH chnyTHHKA
HAHOCHUTCS TOHKas MeTaJsJIHuecKas I0JI0CKa, 10 KOTOPOH Ipo-
XOIHUT JEeKTpHUecKuit Tok. [lo Mepe nonananus B Hee MeTeOp-
HBEIX TeJ ee NOUEpedHoe ceueHHe YMEHbIIAeTCss H COMPOTHB-
JleHue ee MPOXOXKAeHHIO TOKA BO3PACTAET, UTO OTpaXKaeTcs Ha
cuJie paJinOCUTHAJIOB, NPHHUMAaeMbIX Ha 3eMJe,

IMonmaganue B HCKYCCTBEHHHIH CHYTHMK KDYIIHOTO METEOp-
HOTO TeJla MOXKeT BbIBECTH M3 CTPOsI KaKyl-HHOYIb HacThb ero
anmapaTyphl U Ja)Ke BOOOIle YHHYTOXHUTb CIyTHHK. Bepost-
HOCTb MocJIeJHero coObTHS, ONHAKO, OYeHb HeBeJHKa.

Kak MBIl 3HaeM, BTOpPO#l HCKYCCTBEHHBIH CNYTHHUK, 3amy-
mennbff B CoBerckom Coroze 3 Hosi6ps 1957 rona, comepxad
Ha cBOeM GOPTY KOHTeHHep ¢ NMOJNOMBITHOH co6akol Mo KiaudKe
«Jlafira». 3aueMm nyxen Takoil onwiT? O yem MOryT Ham pac-
ckasath NpHGOpHl, HaOJIOJAIOMIHe JXKH3HEAeATENbHOCTb KH-
BOTHOTO, JETSIILIET0 HAa OTPOMHOM BBICOTE BOKPYI 3€MHOro
mapa? O6 oueHb BaXKHbIX Belllax.

Hacrynur neHs, xorga B IPOCTOPHEI KOCMOCA BHUIETAT He
aBTOMAaTHYeCKHe MeXaHM3Mbl, a gejoBek. Hewmaso omacHo-
cTell MomKunaer yegoBeka Ha 3ToM OyTH. Koe-uto 06 3THX
OMAacHOCTAX MBI 3HaeM, HO oyeHb MaJo. [1puGopel, HageThie Ha
¥HUBOTHOM, pAacCKa3BIBAIOT HaM O TOM, KakK IIepeHec/Jo OHO
CHJIBHYIO MeperpysKy, BhI3BAHHYIO CTPEMHTeJNbHBIM Hapacra-
HHeM CKOPOCTH BO BPeMs B3JieTa pakeThl. MEI y3HaeM ¥ O TOM,
KaK MEepPeHOCHT 3TOT «aCTPOHABT-NOHEBOJE» YCJIOBUS HEBECO-
MOCTH, Lapsiliiie Ha HCKYyCCTBEHHOM CIIyTHHKe, H O TOM, Ha-
CKOJIbKO T'yGHTEeNbHEIMH OKa3aJHCh IJIs HEro yJbTpaduoJero-
eoie Jyun CosHIA W KOCMHUecKoe uaiayyenue '),

1) [ToppoGHee O MeperpysKe H HEBECOMOCTH, a TaKxe 06 yCJOBHAX
JKWSHH B KOCMHYECKOM NpOCTpaHCTBe OYAeT paccKasaHo B pasjesne
«O6uTaeMble HCKYCCTBEHHbIE CIYTHHKI,
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3. ABTOMaTHuecKHe 1aGopaTopUu B KOCMOce

Mbl Hepeync/IuIn OCHOBHEIE HAYYHBIE LE/H, KOTOpble Mpe-
CNEAYITCs CO3NaHHeM MCKYCCTBEHHBIX CIIYTHHKOB B camoe
OnmKaiimee BpeMsl. OHM OXBaTHIBAIOT, KaK Mbl BHAUM, LIHPO-
KHe 00J1acTH M3y4yeHHUs Hallell IJIaHeTHl K KOCMHYECKOro Hpo-
CTpPYHCTBA.

ITonsTHO, 4TO CHAPAAUTL COYTHHK BCeil anmaparypoli, He-
OBXOMMMOH [/ HAayYHBIX WCCJAEJOBaHHH, a TaKXKe Te/eH3Me-
pHTeJBbHOH annapatypo#t — He Ipocras 3ajnada. Bemb HCKYyc-
CIBEHHBIH CIyTHHK [IOJI2KeH NPEeNCTaBJATb COGOH ey Je-
TAWIIyI0 J1afopaTopHio, Ja elle BJO0OABOK pPaGOTAIOLIYIO
aBToMaTHyeckd. KoHeuHo, NpHOOpPHl MOIKHBI ObITh OYEHb
KOMIIaKTHBI.

Hemaarle TpyaHOCTH NpHLLIOCH, Hanpumep, NpeoLOJETh,
4TOOBl 06eCIeYnTh NPOJO/IKUTENbHOE TIpeObIBaHNe HA BTOPOM
MCKYCCTBEHHOM CIYTHHKE IOJOMBITHOTO KHBOTHOIO. ITO
noTpe6oBa/Jo CO3LAHUA CleLUa/]bHOH aBTOMATHYECKOH CH-
CTeMbl KOHAHLIHOHHPOBAHMS BO3JyXa, MOJOOHOH TeM CHCTe-
MaM, KOTOpble B OyAylleM ofecnedyaTt CyILIeCTBOBaHME Ha
CIyTHHKAX JIIOJIed. YCJOBUSI HEBECOMOCTH, B KOTOPBIX XKHBET
cofaKa Ha CyTHHKe, 3aCTaBHJIM KOHCTPYKTOPOB N03a60THTHCS
0 MPHHYAUTEJIbHON BEeHTU/IALMH BO3[yXa B KOHTelHepe ¢ coba-
koi1 ). CrenuanbHOe yCTPORCTBO ofecHedyrBaeT MHUTaHHE CO-
6axu. Haxkowner, norpe6oBajach paspabotka crnoco6a obecrne-
yeHHs1 cOGAKH BOJOH, TaK Kak B MUPe 0e3 TSKeCTH MaJeHIlui
TOJIYOK BHITOJIKHET BOAY M3 OTKPBITOTO COCyJa H OHAa pacibl-
JIUTCS 110 BCEMY MOMeLUEHHIO.

CBelleHHsT O XKHU3HEEATEIbHOCTH OpraHu3Ma cobaky mepe-
[IaBaJINCh Ha 3eMJIIo0 MOCPeICTBOM IOKas3aHu# mpubopos, Ha-
IeTHIX Ha XHBOTHOe 2), Pajguocursajsl coobIiajay 3JeKTpo-
KapAHOrpaMmy, MyJbC, YacTOTY [BIXaHHs, KpDOBSHOe JaBJje-
HHe U TeMIepaTypy coOaku.

BaxHolt yacTblo annaparyphl CIOyTHHKA SIBJSIOTCA PagHO-
TepeNaTYuKy: Ge3 HHUX CIYTHHK Obl1 Obl HeM. JIjsi paGoTel
panHONepesaTYNKOB HeoOX0JUMO NUTaHHe. B 3/eKTposHepruu
HyKIaeTcs TakXKe ¥ OOJILLIIHHCTBO JPYTHX NPUOOPOB HA CIyT-
nuke. Mexny teMm, pasmephl 3JeKTpHUecKux OaTaped Ha ChyT-
HYKe, €CTeCTBEHHO, OrPAaHHUEHbl, U N03TOMY SHEpruio MpHXOo-

1) 3auem 3TO HYXHO, 6ymeT pasbscHeHO Ha cTp. 79.

2) Cofaka mpuBHKJIA K 3TUM npu6opam, Tak e Kak M K npebhiBa-
HHIO B TeCHOH repmernueckoii KaGuHe, BO BpeMsi IJIMTENbLHOH NpesBa~
pUTeahHOH TPEHHPOBKH.
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AHTCS BCAYECKH SKOHOMHUTD. BOT 0JHA M3 NPHYHH, IO KOTODOH
JaHHble M3MEeDeHHH He IOCBIIAIOTCS HAa 3eMJII0 HelpephiBHO.

Ha BTODOM HCKYCCTBEHHOM CHYTHHKe BKJIIOUEHHE DPajuo-
TeJleMeTPHUECKOH anmnapaTypsl IPOM3BOAUIOCH IEPHOAMYECKH
0 CIelHaJbHON mporpamme.

TpeGoBaHHs 3KOHOMHH 3JIEKTPOIHEPIHH 3aCTaBJAT JAO-
6UBaTLCA TaKXKe, YTOGBl W NMPHGOPHL He padoTaju BIYCTYIO.
Tak, «(oT03/1eKTPOHHEIE YMHOXHTENH» BTOPOTO HCKYCCTBEH-
HOTO CIyTHHKA, NpeJHa3HaueHHble A/ U3YYeHHUsi yJbTpaduo-
JieToBEIX Jydelr CosIHIIA, aBTOMAaTHYECKH BKJIOYAJHCh TOJBKO
B TOT MOMEHT, KOT/la COJIHe4Hble JyYH MoNafaju B IMPHEMHHK
CBeTa,

CylecTBYIOT IPOEKTH Ipe0Opa30BaHUsi HA CIYTHHKE COJ-
HEYHOH 3HEPrHH B 3JIEKTPHYECKHH TOK C IIOMOILIBIO IOJYIPO-
BOJHUKOBBIX 3/7eMeHTOB. [Ipy 3TOM CHOYTHHK JOJIKeH OBITH
OPHEHTHPOBAH B IPOCTPAHCTBE TAKMM 06pa3oM, 4TOGH OfHA
ero cTopoHa OblIa NPOZOJ/KHTeNbHOE BpeMs ofpaileHa K
CoJiHny. DTOro MOXKHO JOCTHYb NpHJAHHEM CIYTHHKY Bpa-
I[ATeJILHOTO JIBHXKeHUs (OCb BpallleHHs1 OyIeT HalpaBJeHa Ha
ConHue). 3amaceHHas B aKKyMYJATOpax 3JIeKTPO3Hep-
rdsi TaKuM 06pa3oM CMOXKET HCIOJIb30BATBECA U B TO BpeMd,
KOrJla COYTHHK IOTPY3HTCS B TeHb 3eMJH (Ha HEM HACTYIUT
HOUB),

Cosnanue BCell 3TOH C/I0XKHeHIIeH annapaTypsl 0Kasaaoch
BHOJIHE IIOJI CHJIy COBETCKOMY NpHOOpOCTpoeHUI0. BemomuaM,
YTO Ha OTJEJBbHBIX JbIHHAX B ADKTHKe yXe JaBHO IJIABalOT
OCTaBJIEHHbIE TaM COBETCKHMH MOJISIPHUKAMH METeOpOJIOTHYE-
ckne «pajauoBexu»., OHH peryJsipHO INepefaloT [0 paguo
pe3yJbTaThl MeTEOPOJIOrHUeCKHX HaOMI0AeHUH, aBTOMAaTHYECKH
NpoeJaHHbIX Pa3JUYHEIMH NPUOOpaMHu.

o cux nop, roBopsi 0 MOJY4YeHHH C aBTOMATHYECKHX CITyT-
HAKOB pe3yJIbTaTOB HayuyHBIX JKCIIEDHMEHTOB, MBI HMeNH B
BHIYy HCKJIOUMTENBHO PagyNoCBs3b ¢ HUMH. Mexny TeM, 6oJIb-
Iyi0 LeHHOCTb IpejcTaBua Obl A/IS YYeHLIX, Hanpumep, ¢o-
Torpadusi COMHEYHOro CIieKTpa, aBTOMATHYEeCKH CHeJaHHAd Ha
cnytHuke. MHTepecHO 6blJIO GBI TaKxKe IPOCMOTPETh HA 3eMJIe
ABTOMATHYECKH 3aCHATHIH Ha CHYTHHKe KHHODHJIBM O NOBele-
HHMH NOJONBITHEIX XHUBOTHBIX. Hesb3st i Kak-uHubGyab AOCTAThH
CO CIyTHHKA-3TH HHTEPecHble MaTepHaJIbl?

JJ1s1 5TOro HYXKHO CIOYCTHTBh Ha 3eMJI0 WJIH caM CIYTHHK
HIH XOTsi Obl ero yacTb. Ho 3jech BCTpedaloTCsi OrpOMHEIE
TPYAHOCTH, TaK KaK IIpH BO3BpalleHHH Ha 3eMJI0 KaKuM Okl
T0 HH OBbUIO CHOCOGOM CNYTHHKY YTpOXKaeT ONacHOCTb
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pacKaJuTbCs W  PACHBLIMTLCA OT OIPOMHOrO HarpeBa B
GoJiee IVIOTHBIX cJ0X aTMocdepnl. Ec/in ke Takas ywactb
MHHYET €ro, TO eMy ellle I'DO3HT ONaCHOCTb pa3bHTbCA O
3emuito. YueHble, OJHAKO, HIIYT INYTH paspelleHHd 3TOH
npo6JieMbl.

Brlo BRICKa3aHO, HAapHMep, TIPeAJIOKEHHEe COYCTHTh HA
3emsi0 KacceTy ¢ (OTO- M KHHOIWIEHKOH, 3acHATHIMH Ha
aBTOMATHYECKOM CIYTHHKe, cjefylomuM obpasoM. CHauana
[0 pafivoNpHKasy ¢ 3eMJIH BKJIO4aeTCst HeOOJIbIUIOH paker-
HBI JBUTaTe/b, KOTOPEIH TOPMO3HT IBHXKeHHe CIIyTHHKA H
yYMEHbIaeT ero CKoOpocTb Ha 1,5 KulomMerpa B CeKyHAY.
B pesyJbrare, Kak Mbl 3HaeM (ctp. 13), COYTHHK IepeXOIHT
Ha 3JUIHITHYECKYIO TPAeKTOPHIO, KOTOPasi BBOLHUT €ro B IJIOT-
HBle CJIoM aTMoc(epbl. 31ech NafieHHe BHIGPOLIEHHOH U3 CHOyT-
HHKa KacceThl C IIJIEHKOH 3aMeJJIsieTCsl C IOMOIIBIO HAlOJHEH-
HOTro resiieM c(epHyeckoro aspocrara, 000JI0YKa KOTOPOro,
H3rOTOBJIEHHAS] U3 HepKaBelolllell CTa/lH, [IoMelliaach B CIyT-
HHKe B CJIOXKeHHOM BHIe H Obl1a HafyTa B HYXKHBIH MOMEHT.
TeMm caMbIM, KaK OKHIAeTCsl, MOXHO IPEOJOJIETh CHJIbHBI
nieperpeB kKacceThl C ILTeHKOH. [locse npeomosienus omnacHoil
30HBI a9POCTAT UTpaeT poJsib NMApallioTa, U IJIeHKa CIyCKaeTcst
Ha 3eMJI0, TIe OHA Pa3biCKUBAeTCs IIOUCKOBHIMH MapTHS-
mu. [lpenycmarpuBaercs BO3MOXKHOCTb, YTO ONYyCKAaMOIHHACH
annapatr OyAeT IOZAaBaTb pPaJAMOCHIHAJBI, OOGJeryalomiue
MIOHCKH.

4. TlepcnekTHBbl He OYEHb AAJEKOro GyAyLiero

C TeueHNEeM BpeMeHU C TIOMOIIbIO MCKYCCTBEHHBIX CITyTHH-
KoB OyadyT pemiatbcs Bce Gosiee cI0XKHBle 3amaun. KoHCTpyK-
LSl CIYyTHHKOB IIPH TOM OyZeT, KOHeUHO, YCIOXKHAThCS.

Hamnpumep, uckyccTBeHHBIE CIYTHHKH MOXHO HCHOJIb30-
BaThb JJis MOCTOSIHHOIO HaGJ/IOfleHHs 3a COCTOSIHHEM o00jad-
HOCTH B aTMocdepe, 4TO CHJIBHO OGJIErYUT NPOTHO3B! MOTOJHL.
Jlns 3TOrO Ha CHyTHHKE HEOGXOAMMO YCTAHOBHTbH aBTOMATH-
YecKH JeHCTByIOIIyl0 TeJeBH3HOHHYIO anmnapatypy. C mo-
MOIIIbIO TAKOH anmnapaTypbl MOXKHO OyJeT Takxe IPOBOAUTb
acTpOHOMHYeCKHe HaObJ/II0[leHHs], BbIHECS Hallld TeJIeCKOIbl 3a
npeaensl aTMocdepbl, CHIbHO 3aTPYyHHsIOMIEH HA6JI0LeHHs
ceetu/. He Tak yx najek TOT JeHb, KOTZa, CHIS Ilepel SKpa-
HOM TeJIeBU30PA, Mbl CMOXKeM B3IVISHYTb Ha Hally POAHYIO
NJaHeTy H3 IJyGHH MHPOBOTO NPOCTPAHCTBA. DTO TOXKE He
DNOMIKHO II0KA3aThCA CJAMIIKOM (PAaHTACTUUHBIM, €CJIH HAIOM-
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HHTb, UTO YXe CYLIeCTBYIOT YNpAaBJisieMble CHApsSAbl C «Te-
JIEBU3MOHHBIMH TOJIOBKAMU», TO3BOJSIONMMH HA6JIOAATh H3
NYHKTa YIpaBJIEHHs, HAJ KaKOH TePpUTOpHeH B KAaHHBIA MO-
MEHT TaKOH CHapsiJ NpoJeTaer.

Hi3BectHO, UTO TeJIeBH3MOHHBIE POrPAMMBI MOTYT MpPHHH-
MaThbCsl TOJIBKO Ha PACCTOSHHH IPSIMOH BHIUMOCTH» OT Iepe-
napouied craHnouy. CylIecTBYIOT IPOEKTBI HCIIOJb30BAHUS
MCKYCCTBEHHBIX CIYTHHKOB IJIS PETPAHCISANMH TeNeBH3HOHHbBIX
mepefay BMeCTO MOPOTOCTOSIUIHX peJslefiHbIX JIMHHH panyo-
CBsI3H, KOTOpBIe Cefvyac AJIs 3TOH Leau INpHMeHsiorcs. Tpu-
yeTbIpe TaKHe PeTpPaHC/SLHOHHBIE CTAHIMHK, O6Gpallaioluecs
BOKPYT 3eMJIH Ha JOCTAaTOYHO GOJIbLIOH BEICOTE, MPAKTHYECKH
[103BOJIU/IH OBl INIPHHHMATh I[epefauyd KaKoro-au6o TeseBH-
3HOHHOTO LIGHTpa B JIOOOM MyHKTe 3eMHOro imapa. OueHb
ya06HO ObIO OB AJIS 3TOH IEJNH BOCIIOJIB30BATbCS «CTALlHO-
HapHBIMH» MCKYCCTBEHHBIMH CIyTHHKaMH (cM. cTp. 49). 3a-
MeTHM, 4TO, KaK CoOoOLIaJoCh, TeleBU3UOHHAS Iepeaaya, Io-
casiiienHas otkpeitTHio VI BecemupHoro dectusans Mosomexu
u ctyneHToB B MockBe, Tpaucauposasack B Munck, CmoJienck
i KueB uepes peJiefiHble CTaHIMH, PacCloJOXKeHHBEe HA CaMo-
jgetax. C MOMOILBIC aHAJOTHYHBIX BO3AYIIHEIX CTAHUUH 7 HO-
s16ps 1957 roga B Jlennnrpan, Iopekuit 1 CMOJIEHCK TPaHCJIH-
POBaJIUCh TO TeJNEBUAEHHIO Napal W HeMOHCTPALHUsA TPYIsi-
muxcsa na Kpacuo#t niowanu MocKsBI.

Ha HCKyCCTBEHHBIX CNYTHHKAX MOTYT GBITh OPTaHU30BaHbI
na60opaTopHH, HMEIOIIKe HeaJsbHble YCIOBHS HCCAENOBAHHUH B
BaKyyMe. DTOT BaKyyM He HYXHO OyIeT CO3[aBaTb HCKYC-
CTBEHHO, OTKayuBasi Bo3nyX HacocaMH. Kakoe ymo6CTBO mAas
hccienopatesnel, paboramomux B 06JaCTH  3JeKTPOHHKH
uan xumun! A Kakie UHTEPeCHBle OTKPBITHS, BO3MOXHO, IIPH-
HECYT ONBITHL OHOJIOTOB HAaX POCTOM M JesleHHeM KJIeTOK B
VCJIOBHSIX HEBECOMOCTH, T'OCIIOJCTBYIOLLEHl Ha HCKYCCTBEHHOM
CIyTHHKE!

MHorue ucc/Ie0BaHUsA, BEPOATHO, TOTPeOYIOT NpeGhBaHUsA
Ha HCKYCCTBEHHBIX CIIyTHHKAax JIoIeH.

Cefiyac TpynHO yKasaTh BCe OOUIMpHBIe 06sacTH GYMYLIMX
NpUMeHeHHH HCKYCCTBEHHBIX CIIyTHHKOB. [IpHo6GpeTaeMblil yye-
HBIMH OIBIT 3aCTABUT HX HEIPEPLIBHO JOMOJIHSTH CBOM ILIAMBI
HayyHBIX palboT.

HexkoTopbie H3BECTHBIE KPYTH 3a pyOeXaMu Halled CTpaHH
BLIHAIIMBAIOT IJAHLl BOEHHBIX NPHMEHEHHH MCKyCCTBEHHBIX
cnyTHuKoB. [IpenmoJsiaraercsi, YTo CIOYTHHKH MOXHO Oyner
HCIIOJIb30BaTh MJIS1 BOGHHON pasBelKH CPeINCTBAMH ONTHKH H
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panuosnoxanuy. Co3paroTcs MAaHbl OYAYIIETO HCNONb30BAHUA
CIYTHHKOB JJIS1 TOYHOTO HaBeJeHWs HA LeJb KPBLIATHIX Paker
c aTtomMHBIM 3apsgom. Cienyer, ofHAKO, 3aMeTHTb, UTO Ta-
KHUe HMCKYCCTBeHHble CIYTHUKH OYIYyT JIerKo ys3BUMHL. Benb
Bcerga 6yJeT TOUHO M3BECTHO, KOra U Te OHH MOJXKHBI I10-
SIBUTbCS.

Ho coBecTb HaponoB He NMPUMHUPHUTCS C MOLOOHBIMU MJIa-
HaMH. MckyccTBeHHBIE CIYTHHKH JIOJIXKHBL NPUMEHSITBCS
TOJIBKO B MHUDHBIX IIeJsX!

5. MexKnjaHeTHble CTaHOUH

B 6yayumieMm HCKyCCTBEHHBIE CIOYTHHKH JOJIXKHBI ChIIDAaTh
Ype3BLIYaHHO BaXKHYIO POJIb B JieJle OCYLIeCTBJIeHHUsI KOCMHUYe-
CKHX IepeseToB. MX MOXHO OGymeT HCIOJb30BATh B KauecTse
«MeXIIJIaHeTHBIX cTaHuuii». Maes Takoro npumeHeHHs HCKYC-
CTBEHHBIX CIyTHHKOB NpuHaAMexuT KoHCTaHTHHY Dayapno-
Buuy LluonxoBckomy.

Kak Mmbl yxe sHaeM, uToObl BBIPBATbCH U3 Cepbl MPUTH-
XeHus1 3eMJIM, KOCMHUeCKUH KopalJp JOJKeH DasBUTb CKO-
pocTh, He MeHbIIyi0 11,2 KujgoMmeTpa B ceKyHAy. Bnpouew,
IJIs1 ZOCTHXKeHUs1 JIYHbl HOCTATOYHA M MeHbIIast CKOPOCTh —
11,1 kunomerpa B cekyHmy. Jnsa pocrukennss Mapca Kocmu-
4eCKOH pakeTe HeOOXOAHMMO DAasBHUTb CKOpPOCTb, PaBHYIO
11,6 KuoMeTpa B CeKyHAYy, a IJSl HOCTHXKeHHs Bewepbl —
11,5 xunomeTpa B CeKyHAY !).

Ecan xe xocmuueckuit kopabsp OyLeT CTapTOBATh C MeXK-
MJIaHETHOH CTAHIWH, TO €My HOCTATOUHO TOJbKO PA3BHTb CKO-
pOCTb OKOJIO 4 KUJIOMETPOB B CeKYHAY (OTHOCHTENbHO CTaH-
[MH) U OH CMOXeT HoJerers 10 Mapca niau Bereprl. B camom
nene, Beib €CJAH KOpad/Jb DPa30oBbeT YKAa3aHHYI CKOPOCTb
B HaNpaB/JeHUH, COBNAJAIOIEM C HalpapBJeHHEM J[BHXKeHH:
cnyTtHHKa (puc. 23), TO K 3TOH CKODOCTM aBTOMATHYECKH
npuGaBUTCS CKOPOCTb CIYTHHKA, COCTaBJIAKOILAS OKOJIO 8 Ku-
JIOMETPOB B CEKYHALY.

Mu HasBa/iu 3[ech 3HAaueHHE CKOPOCTH CIYTHHKA B CHY-
yae JBUXKEHMS Ha BBICOTAX, He mpepblmatomux 1000 kuio-
meTpoB. [lo-BHIMMOMY, TaKue «HU3KOJIETAIOIHMe» CIYTHUKH
GyIeT BEHITOJIHEE BCErO HCIOJb30BATh B KauyecTBe MEXKIIAHeT-

1) VkasaHHHle 3HayeHUs CKOpoOCTef TpeGYIOT HaHMEHbLIUEro pac-
xona Tomausa. Ilpu 6O/bIIMX HauaJbHBIX CKOPOCTAX, TPEGYIOWMMX JHII-
Helf 3aTpaThl TOIJIMBA, MOXHO 3aTO NocTHub Mapca n Benepn B GoJee
KOPOTKHE CPOKH.
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HbIX crapuuil. CKOpOCTh CHyTHUKA, MPUGABAAIOMAACT K CKO-
POCTH OTJIeTa KOCMHYECKOro Kopabisa ¢ MeXIJaHeTHOH CTaH-
LM, CMOXKeT ObITh U GoJibllle 8 KHJIOMETPOB B CEKYHAY, €C/IN
oryier OymeT INPOUCXOAMTb B HH3KO PACHOOXKEHHOM Iepuree
CHJILHO BHITSIHYTOH 3JIIHNITHYECKOR OpOHUTHL,

7
_

Tpaekmopua
amRenns

Puc. 23. OtaeT KOCMHYECKOrO KOpadias ¢ MENINIaHeTHOH CTaHIWH.

MowmeHT oTseTa ¢ MeXNJIaHETHOH CTaHIMH NDPUIETCH BHI-
6upaTh Tak, 4TOOLl MOXKHO GBIO MaKCHMAJbHO HCIOJb30BATh
Ieuxenue camodl 3emau Bokpyr CosHna. B ciayuae, eciau
CnyTHHK OyneT obpaiiathcsd BOKPYr 3eMJH C 3alaja Ha BO-
CTOK, OTJieT OymeT NPOUCXOLUTH IJyOOKOH HOUBIO.

MexnjaHerHble IlepeJjieTHl BHYTPU COJIHEUHOH CHCTeMBI
6ynyT IPOUCXOAUTh B TaK HA3bIBAeMOH IIJIOCKOCTH SK/HITHUKY,
T. €. B IJIOCKOCTH mBuKeHus 3emau Boxkpyr Cogxna (ipu-
MEPHO B 3TOH IIOCKOCTH JIeKAaT H OPOUTHl APYTHX IVIAHET).
$ICHO IO3TOMY, YTO IIJIOCKOCTb OPOUTHI MEeXKIJIAHEeTHOH CTaH-
UMM TaKXKe IOJKHA JIeXaTh B IJIOCKOCTH SK/UNTHKH, T. €.
GEITb HAK/JIOHEHHOA K IIIOCKOCTH SKBaTopa Ha 23!/ rpa-
nyca.

TTpubelB ¢ 3eMJyn Ha MeXIJaHeTHYIO CTAHIHIO, KOCMHYe-
CKult KopabJib 3aMaceTcst 34ech TOILIUBOM, YTOOBI OTIPABUTLCI
B naJjbpHe#mu# nyTb. MoxeT ObITH M Tak, 4TO KopalGab He
npubynmer ¢ 3emau, a 6ymeT co6paH M CHapsiXeH Ha CaMOH
MeXKIJIAaHEeTHO!M CTAHIMH W3 MaTepHasoB, 3apaHee MepeGpo-
IIeHHBIX ¢ 3eMJH CIelUaJbHEIMH pakeTaMHu. Jpyrue pakeThl



IOCTABSIT TOILIMBO, HEOOXOAHMOe CHADAXKeHHe W YYaCTHHKOB
skcnenunun, Takoff BaphaHT jaxKe OoJsiee BepOSITEH, U BOT
nouemy.

[IpencraBum ceGe, UTO KOCMHYECKUH KOpabJb HOJIKEH OT-
npaBuTbcss K Mapcy, npuyeM IyTelleCTBEHHHKH COGUpAIOTCH,
npuO/IM3UBIIKCE K 3TOH I[JIaHETe, 3aCTaBHTL Kopab/ab Ha
BpeMsl CTaThb HCKYCCTBEHHBIM CIYTHMKOM Mapca, yToGbl 1Mo«
TOM, TPOU3BENA MHOTOYHCJEH-
Hble HUCC/IEeOBaHHS H, MOXET
ObITh, [aXKe BBICAAUB MHeCaHT
Ha MOBEPXHOCTL MJIAHETHI, Bep-
HYTbCS HA  MEXIJIaHETHYIO
craHumoo BOAu3u 3emau (TY
XKe mau gpyrywo). Herpyano
HOHSTb, UTO KOHCTPYKIHS Ta-
KOTO KOCMHYECKOro Kopabuid
OyLeT cOBCeM He MOXOXKa Ha
KOHCTPYKIXH paKeT, Kypcupy-
IONIUX Ha JUHAK & 3eMJsd —
MeXIlJIaHeTHAas craHuus. B to
BpeMsl, Kak IOc/aefHHe MHOJI-
KHBl UMeThb 06TeKaemywoo ¢op-
MY, TaK KaK UM NPHUIETCS Ipe-
OL0JIeBATb CONPOTHBJIEHHE 3EM-~
HOH armocdepnl, «MapcuHaH-
cKuil» KopabJib Ha ONHCAHHOM
TOJILKO UTO MapIlpyTe CBOEro
IyTelleCTBHsI He BCTPEeTHT HU-
Kakod cpenpl, KOTopas MOrJa
6bl 0Ka3BIBATh CKOJIBKO-HUOYIb
3aMeTHOe COIPOTUBJIEHHE €ro
IBmkeHuto. EMy coBepimeHHO He HyXHa oOTekaeMmas dopma.
OH MOXeT MMeThb CaMblil HEOXHIAHHEI BUM, NPeNCTaBJIsAA
cobofl coelquHeHMe PAasJMYHBIX Yacrell — XKUJIBIX KaOuH,
nabopaTopuli, 6aKoB C TOIJIUBOM, ABHraTelel,— 3aKpelJeH-
HEIX Ha XKEeCTKOM KapKace, HO JaXe He 3aK/IOUeHHBIX B 00-
myio 060J10uky (puc. 24).

Homyctum, uro ¢ 3em/u B3/IeTaeT pakera, Becfllas
100 tonH. fcHO, UTO CHJIA TATH ABUraTes]ell XBOCTOBOH CTYIIeHH
JoJKHa ObITh Gosbmie 100 TOHH, MHAue pakKeTa He CMOXKeT
oropBathcs oT 3emsu. CoBCeM pyroe AeJo — B3JET C HCKyC-
CTBEHHOro cnyTHuKa 3emuid. J10CTaTOYHO COOOGLIMTH KaKOMYy-
HEGYIb TeJly Ha COYTHUKE COBCeM CJIalbld TOIYOK M Teso
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Puc. 24. Kocmuueckuii kopabib
TIO OJHOMY M3 IPOEKTOB.



MOKHHeT CIYTHUK, HauaB ABHraTbCsl BOKPYTr 3eMJIH 1O APYroi
opbure.

TMozToMy mpH OTJ/IeTe C MeXMJIAHETHOH CTaHIUH ABHraTesld
KOCMHUYECKOro KopabJisi MOTYT pasBHTb COBCeM HeOGOJblIYI0
CHJIy TSTH U, HE TOPOISCh», C HeOONbIIUM YCKOPeHHeM, paso-
rHaTh KopabJsb 10 HeoGXOJUMOH CKOpPOCTH MOpsAKa YeThipex
KHUJIOMETPOB B CeKyHAy. KoHCTpyKuuH KOopabJssd He NPUAETSA
BBIIEPXKHUBATh TAKUX CepPbe3HBIX NeperpysoK, Kak IPH B3JjeTe
¢ 3eman!), Pacuersl mNokasblBalOT, 4TO IIyTellleCTBHE Ha
Mapc, nogo6HOe ONHCAHHOMY BEILIE, Hesb3s OblIO 6B BoOOLILEe
OCYLIeCTBUTb, €C/H OBl KOpab/b C XXKUIKOCTHHIM DPEAKTHBHBIM
JBUraTe/eM OTIPABJIS/ICS B MyTh C MOBepxXHOCTH 3eMJH. [las
3TOro eMy NpHILJIOCH Obl 3aMaCTHCh TAKHM OIDOMHBIM KOJIH-
YeCTBOM TOIIHBA, UTO MBI [IOKa JaXKe He IpeAcTaBjseM cebe
myTedl CO3LAaHUSA TAKOTO KOJOCCAJNLHOrO JeTaTelbHOro ammna-
para.

BoT Kak MHOro BBITOJ CYJHT HCIOJb30BaHHE OOJBILAX
HCKYCCTBEHHBIX CIIyTHHKOB B KayecTBe MeXKIIAHEeTHBIX
cTaHIuH!

Bcenomunaercs npepnoxenHas K. 3. LluoskoBckuM mpo-
rpaMMa 3aBOeBAaHUS KOCMHUECKHX IIPOCTPAHCTB C IIOMOILBLIO
MeXKIVI2ZHeTHBIX CTAaHUHUH (OH Ha3bIBAaJ HUX «3(QHPHBIMH IlOCe-
JeHusiMH»). B cBoell paGore «lccienoBaHHe MHPOBHIX IIpo-
CTPAHCTB pPeaKTHBHBIMH NpUOOpaMU» 3HAMEHHTHIH YUeHHI M
MeyTaTesb [HCAJ:

«MEBI MOXKeM HOCTHIHYTb 3aBOEBAHHUS COJIHEUHOH CHCTEMBI
OueHb JOCTYNHOH TaKTHKOH. Pemum cHauana Jeruailmyio 3a-
Jauy: yCTPOWTb 3(HpHOe IoceseHHe INOOJIH30CTH 3eMJH, B
KayecTBe ee CIYyTHHKA, HA PacCTOSHHH 1—2 THIC. KM OT MO-
BEPXHOCTH, BHe aTMoc(epsl... OCHOBaTeIbHO YCTPOUBIIUCH TYT
R TIOJIyYHB HafeXHyI0 H GesonacHyio 6asy, OCBOHBIUHCH XO-
pOILO C 2KH3HBIO B 3QHpe... Mbl yXe GoJiee JerKuM IyTeM Gy-
IeM H3MeHATb CBOIO CKODOCTb, YIHAJATHCA OT 3eMJH H
ConHba...».

B sak/ouenne clesnaeM OZHO 3aMeyaHHe, YTOGHl Ipemo-
cTepeyb YHTaTeJsst OT BO3MOXKHOH OIINOKH.

MexnaHeTHble CTAHIMH 9aCTO CPABHHUBAIOT C MPOMEXKY-
TOYHBIMA OCTaHOBKAMHM, HAa KOTOPBIX I1apoOBO3 3aMacaercst BO-
Ioi u yraem u T. I. [TosToMy MOXKeT mokasaTbecsi, 6yATO Gnl

1) Pasymeercs, AJfl WIEHOB SKWIa)a TAaKOA B3JeT TOXKe ropasyo
npusiTHee, YeM CTapT C MOBEPXHOCTH 3eMJIH, OJHAKO 3THM JIOLAM BCE
PaBHO NpHJETCA MCIBITATh CHJIbHBIE NEPErpy3kH Npu nepeiete ¢ 3eMJH
Ha COYTHHK.
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BCe JIeJI0 B TOM, UTO HCKYCCTBEHHBIH CIYTHHK DPacloJ/IOXeH,
TaK CKasaTb, «Ha NyTU» K IIJIAHETAM, YTO OT HEro GYATO 6bl
«6muKe» no Mapca, uem ot 3emay, u T. A. Ho Bexb Mexnna-
EeTHasl CTaHuus OyHeT HaXOAWUTbCS OT 3eMJH Ha paccrod-
HHH — caMoe 0oJiblliee — HEeCKOJIbKHX TBICSY KHJIOMETPOB, a
no Mapca 6ynyT mpeicTosiTb COTHH MHJIJIMOHOB KHJIOMETPOB
nyta! la W CcTaHUMA-TO COBCeM He 0053aTebHO MOJXKHA
OpH crapTe Kopabsas HaxXOAMTbCS MeXAy 3emseit u Map-
coMm. Heno coBceM B apyroM. MexnJjaHeTHast CTaHIUs —
BOBCE He «OCTAHOBKa», Beb OHA caMa CTPEMHTEJIbHO
IBUXKETCS, U B 3TOM Bce Jedo. Tor, KTO mnpuOGbIBaer Ha
TaKyl0 CTaHIHIO, HE <«OCTaHABJHBaeTcs», a HaoBopoT, co-
XpaHseT CBOIO CKOPOCTb, YTOOBI HKCIIO/Nb30BaTh €€ B JAaJb-
HellIeM.

VI. OBUTAEMBIE UCKYCCTBEHHBIE CITYTHHKH

1. TpyaHOCTH M OMACHOCTH NpeOLIBaHHA B KOCMOCE

EcrecTBeHHO, UTO C yCJOXKHEHHEM HCKYCCTBEHHBIX CITYTHH-
KOB M C paCIIHpeHHeM HX 3a1au Bce Gojiee GyOET OIIYIIATLCS
He06XOIMMOCTb NIPHUCYTCTBHUS Ha HHX Jiofed. C apyro# cro-
POHBI, MPOXHBaHHe Ha CIOYTHHKaX Jiojell caMo norpeGyer
BHECEHHs] B KOHCTPYKLHIO CIyTHHKOB TaKHX H3MEHEHHH, KO-
TOphle Oobecreunsn GBI JIOAAM 6e30aCHOCTh M HOpPMaJbHbIE
yCJIOBHSL paBOTHL.

O6uraTeNn HCKYCCTBEHHBIX CIIyTHHKOB OKaXyTCSi B CO-
BEPIIEHHO HENPUBLIYHBIX yCIOBHAX. JKU3HD HX oTyactd Gymer
HAIlOMHHATh XKHU3Hb Ha MOABOXHOM Joaxe. Tak xe Kak u Iof-
BOJHHKH, XKHUTEJH <«KOCMHYECKUX OCTPOBOB® IOJXKHBI, KO-
HEYHO, HAXOAUTLCsSI B KaGHHAX, TeDMETHUECKH OTJAE/EHHBIX OT
BHEILUHEro NMpOCTpaHCTBA. PasHMIA, ONHAKO, 3aK/IIOUAeTcs B
TOM, YTO CHapyKH HCKYCCTBEHHOIO CIyTHHKa HHKaKOH Cpeahl
HET, ¥ CTeHHl CBOeOGPa3HOr0 KOCMHYECKOro Kopabuisi, KaKuM,
M0 CyUIeCTBY, OymeT SIBJATBCS OOGHTaeMBI HCKYCCTBEHHBIH
CIYTHHK, JIOJIKHbI UCIBITHIBATb NABJIEHHS] He CHADYXKH, a U3«
uytpu. OHAKO 3TO JaBJ/leHHe, €CTeCTBEHHO, He OymeT mpe-
BBHIILIATb OJHOM aTMoc(epHl; I03TOMY oOeclieueHHe IIPOYHOCTH
CTeH He NpeICTaBUT 3aTPyNHEHHH I/ «HeGeCHHIX» apXHTeK-
TOPOB.

3ameTuM, KCTaTd, 4YTO JaBJeHHe BO3[yXxa B KabuHax
aCTPOHABTOB MOXKeT GHITb H HECKOJIbKO MeHbILe HOPMAaJbHOro
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3a CcyeT MOBBIIIEHUS KOJHYECTBA KHCJIODOIA, COIMEpPKAINErocs
B HeM (COCTaB BO3[yXa B XKHJIBLIX IOMEILEHHSIX BOOGIE MOXKET
OTJIHYaThCs OT 00bIuHOro). OxHaKo caAMIKOM GOJbIIoe KOJIH-
UeCTBO KHCJIOPOJa TakK 2Ke NPHUHECEeT Bpel, KaK W ero Hemo-
CTaToK.

Koneuno, Ha o6uTaeMOM HCKYCCTBEHHOM CIYTHUKe OyaeT
OCYINECTBJISATLCS aBTOMATHYeCKOe KOHIHIMOHMPOBAHWE BO3-
Iyxa, oGecreunBarollee HyXXHBIH ero COCTaB, BJAXHOCTb, TEM-
nepatypy. Vs Bosnyxa OynyT yAa/nsaTbCs BpelnHble rashl, H3-
GBITOK BOASHEIX [1apoB M T. 1. (pereHepamus Bo3nyxa). Bo-
[sHble TIapbl MOXKHO GyIeT KOHIEHCHPOBAaTb B BOAY JJIS MO-
CJIEMYIOIIETO ee UCIOIb30BAHUS. BO3MyX B IOMEILEHHUH MOXKET,
HANpUMep, OYHIIATBCS OT BpPeIHBIX IIpUMecell M oGoramarbes
KHCJIOPOIOM, €CJH ero IepHOANYEeCKH NPOMycKaTh uepes
WHAKUN KUCJIOPOL.

K. 2. llnonkoBCKOMY TNPHHANJIERKUT HIesd — CO3NaTh Ha
KCKYCCTBEHHOM CIyTHHKe («3UPHOM OCTPOBE») OpaHKepeH
(puc. 25 na crp. 81). Cambl B 3THX OpaHXepesX, MO ero
MbIC/IM, GyAyT He TOJbKO TPHHOCHTh IJIOABI, HO, TJIABHOE,
0CBEXATh BO3AYX, KOTCPHIM GYLYT JABIIIATH aCTPOHABTHI.

Hecmotpsi Ha TO, 4TO, MO-BUAMMOMY, Ipolle GyneT cHab-
aThb OGUTAaeMBbIH HCKYCCTBEHHBIH CIYTHHUK C 3eMJIH J0CTaTOY-
HBIM KOJIMYECTBOM KHAKOTO KHCJI0pona, uies Llnonmxoeckoro
He yMmepJaa. OGHapyKeHB MOPCKHe MHKPOOPTaHH3MBI — BOJO-
pocJIH, KOTOpHle MoA AeHcTBHEM COJHEYHHIX Jydefl (a B cou-
HEuHOH SHEepPTHH HA CIYTHHKE HeLocTaTka He OyIeT) Bhize-
JISIIOT OYeHb MHOTO KHCJOPOZAA. YueHBle NPOBOAST ONBITHL HAX
ux ucnose3oBaHueM. KoneuHo, 3Ta mpoGsnema ropasmo Gojee
BazkKHa 1J51 MeXIJaHeTHEIX KopabJiell, SKUIaxky KOTOPHIX Oy-
ILyT B TeueHHe MHOTHX MeCSIeB M JaiKe JieT OTOPBAHHI OT
3ewmJn.

Kaxk u3BecTHO, Ha BTOPOM HCKYCCTBEHHOM CNYTHHKE 3eMJIH
IPUMEHs/IUCh BLICOKOAKTUBHBEIE XHMWUECKHE COeNUHEHUs, KO-
TOpbIe BbLAGAIN KHCIOPOJ, HEOOXOAUMBIH IJisi ABIXaHHS CO-
0aKu ¥ [OTJIOMIAIH YIVIEKHCAOTY H M3GHITOYHbIE BOISHEBIE
Maphl.

BynymuM KOHCTpYKTOpPAaM HCKYCCTBEHHBIX CIIYTHHKOB IpH-
ZleTcs 1M032060TUThCS O TOM, 4TOOH yGepeub Jiojgell OT ry6u-
TeJbHOro AEHCTBHS YIbTPA()HONETOBLIX U PEHTTEHOBCKHX JIy-
uelt CosHNa, a TakikKe KoCMHuecKux Jjyuedl. [leppas 3amauga
HeTPYJAHA: OT y/NbTPa(HOJETOBLIX Jydell MOXHO OTTOPOAHUTHLCS
CheuLnaJbHBIMA CTeKJaMH (MM IPO3payHOd MJsacTMaccol),
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BCTABJIEHHBIMH B MJUIIOMHHATOPH! XHUJEIX KabuH. Tpynuee 6y-
JIeT 3aIllUTa OT KOCMHUECKHX JydeH.

KocMuueckue yacruipl, Momajxas B JKUBLIE TKAHHU, BBHI3LI-
BAIOT paclaj MOJIeKy/ Ha 3JeKTPHUeCKH 3apsKeHHEIE HOHEHL.
Ilonaganue GOJIBIIOTO KOJHYECTBA TAKHX UACTHUI[ MOXKET BHI-
3BaTh cepbe3Hoe 3aboseBanue. Ilpu sTom addext obayuenus
MOXeT CKa3aThCs TOJBKO BrocjeXcTBUU. CepbesHyio omac-
HOCTb MOZKET Ipe[CTABUTh [JaXKe OTHesbHAas TskKesas KOCMH-
yecKas 4acTHIA, eCJH OHa IOBpeJusa BaxKHble HEpPBHEIE
KJIeTKH. BoaMoxkHO, uTo OOIIMBKY COYTHHKA NPUAETCS HejaTh
MHOrocJoiHo#i. Henmoxofi 3aimuTofl OT KOCMHUECKHX Jyued
Oyzer cjaofi TBepmoro epopopona. IlpoGaemy samurtel oT Koc-
MHUECKHX JIyued ellle HeJb3s CUUTATb pellieHHOH. TpymHoCTH
BBHI3BIBAIOTCA TEM, YTO ONACHOCTb OYyLyT IpeACTaB/ATH He
CTOJIKO NEePBHUHBIE KOCMHUECKUe JyuH, «6oMGapaupyioniges»
0060J/104Ky HCKYCCTBEHHOI'O CIIyTHHUKA, CKOJBKO BTOPHUHBIE KO-
CMUUECKHe JIyud, BO3HUKAIOUIHE BCJEACTBHE SIAEPHBIX B3ai-
MOJeHCTBUH MepBHUYHBIX Jydell C aTOMaMH, COCTABJISIOUIMME
0060JI0YKY CIIyTHHKA.

OueHb cepbe3HOfl M1 HCKYCCTBEHHOrO CIIyTHHKA Oymer
MeTeopHasl onacHOCTb. CTOJNIKHOBEHHe JaxKe C OUeHb MEJKUM
METEOPHBIM TEeJOM TIpPO3UT OTPOMHBIMH OeICTBHAMH. Benb
COYTHHK W MeTeopHOe Tejo OynyT COJMMKATBCSA C KOJIoCCaJb-
HBIMH CKOPOCTSIMH (CKOPOCTH METEODHBIX TeJl COCTABJSIOT fe-
CSATKU KUJIOMETPOB B ceKyHAY). Takoe OBICTpO JeTslllee Teso
MOXKeT, IPoGHUB 060J/IOUKY XKHUJOH KaOGUHEl, HADYILHTL ee Tep-
METHYHOCTb. ¥YBSI3HYB e B Hel, OHO MOXET MTHOBEHHO Hpe-
BPaTUThCSl B Nap — B30PBATLCS, YTO IMIPHHECET elle GOJbLIHE
Bpef. BoaMoXHO, uTO ymacrcs BHIpaGoOTaTbh TaKOi MaTepual
IS OOGIIHMBKY CHOYTHHKA, KOTOPHIE MTrHOBeHHO Gymer cam «3a-
JeIBIBAThY IPOOHTOE OTBEPCTHE, NOJOOGHO TOMY KaK 3aTsru-
BAETCS OTBEPCTHeE, NPOTKHYTOE HIVIOH B pe3uHKe AJs CTHpa-
Hus Kapaupama, [lo gpyromy NpoekTy ymap MeTeopuToB Gy-
IleT IpUHUMATh Ha cebsa ocobasg 000/04Ka, OTCTOsIIAst OT
OCHOBHOII 060/I04KH Ha HEKOTODOM PaCCTOSIHHH.

CyiiecTByeT ¥ WHas BO3MOXKHOCTb 6ODbOBI C MeTeopH-
TaMd. MoIlHble paJHO/IOKALHOHHBIE YCTAHOBKH OGHAPYHKH-
BAIOT NpUG/IMXEHHe METEOPHUTa, KOTAA OH ellle HaXOMUTCS HA
PACCTOSIHMH THICSY KHJIOMETPOB; CUETHO-pellaioliiee yCTPOi-
CTBO HABONMT CIellMasbHble KKOCMHUECKHe MyJeMeThl», KOTO-
pble W paccTpe/iuBaloT MeTeOpHT. Takme Ke, 0 CyLIECTBY,
MaHUOYJ/SIUH aBTOMAaTHYECKH [POM3BOIATCA OpPH CTpedablOe
COBPEMEeHHBIX 3€HHTHBIX OpPYLHH.
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MereopHass omacHOCTb OyZeT BO3pacTaTh B TO BpeMs,
Korga 3eM/ss BMeCTe C HCKYCCTBEHHBIM CIYTHHKOM Oymer
MPOXOMHTh CKBO3b MeTEOpHBble NMOTOKH. DTO GYAYT oNacHble
«Ce30HBI 3Be3[HBIX JOXKAeH», Korha, ObTh MOXKET, JIOIH Bpe-
MEHHO NMOKHHYT HEKOTOPHIE M3 «OCTPOBOB BCEJIEHHOM»...

2. HeBecomocTh M meperpyska

Kak Bumum, yc/oBHS KH3HM JIIOAEH HAa HCKYCCTBEHHBIX
CHyTHHKAaX GYAYT IOCTATOYHO CYPOBBIMH.

Ho MmI ellle coBceM He yNOMSIHYJIH 00 OZHOM OYeHb HHTe-
pecHOM SIBJEHHH, KOTOPOe NPUIACT 3TOH JKHU3HH COBEpLIEHHO
0CoOBIll KOJIOPUT, XOTS W He NMPEACTaBUT MJs JIOAEH cepbes-
HOft omacHocTH. MBI HMeeM B BHIY, KOHEUHO, HEBECOMOCTb,
0 KOTOpOifi, BEPOSITHO, CJBIIIAJNO OOJBIIHHCTBO uuTaTeseil !).

O nmpuyMHAX 3TOrO CTPAHHOTO, HAa NepBHIH B3NV, sBJeE-
HHUS MOXKHO YCJBIIATh camble OLIHGOUHBIE MHEHHS.

Hegkotoprle, HampuMep, CUHTAIOT, YTO HEBECOMOCTb Ha
HCKYCCTBEHHOM CIYTHHKE OODBSCHSIETCS TeM, 4TO OH SIKOOHI
HAXOIHUTCS JAJIeKO OT 3eMJIM H II03TOMY CHJIA ee NPHUTSIKEHHAA
Ha HeM IOYTH He olLIymiaercs (3Ta ommbKa 4acTo BCTpedaer-
¢ B HayuyHO-(paHTACTHUeCKUX poMaHax u mnoBectsx). Ho B
TOM-TO H JeJ0, UTO Ha HCKYCCTBEHHOM CITyTHHKe OILLyIIeHHe
Beca JOJIXKHO OTCYTCTBOBAThH HE «IIOUTH», a MOJHOCTbIO. UTO
e Kacaercsi PacCTOSIHHUS, TO CUJIa INPHUTSKEHUsT 3eMJd Ha
HCKYCCTBEHHBIX CHYTHHKaX, OPGHTHI KOTOPBIX IPOJIEralT Ha
CPaBHHUTEJBHO HeGOJbIIKX BBICOTAX, JIHIIL HEMHOTO OTJIMYAET-
€Sl OT CHJIBI TSKeCcTH Ha mosepxHocTd 3emsu. Hanpumep, Ha
BeicoTe 500 KHIOMETPOB CHJIA THAKECTH TOJbKO Ha 14 mpolieH-
TOB MeHbllle HOpMaJ/bHOH.

Wnorpa rosopsit Tak: «Korja CHYTHHK MABHXKeTCsl M0
OKDYKHOCTH BOKpPYr 3eMJIH, TO BO3HHKaeT IeHTpoOexkHas
CHJIa, KOTOpasi paBHA CHJle NPHUTSKeHHs 3eMJIH, HO NPOTHUBO-
MOJIOKHO el HaNpaBJieHa U NOTOMY ee yHHYTOXKaeT». Ho aro,
KasaJjoch Obl, IPOCTOe 0ObsICHEHHE O0BICHSET OUeHb HEMHOTO.
A kak OBbITb, €C/I¥ CIYTHHK HMEeT SJUIMITHYECKYI OpGHTY?
Benp B 3TOM Cilydae LeHTPoOeKHAst CHja BO BCeX TOYKaXx

1) HesecomocTh, O KOTOPOA MOHAeT peub, HHOrJA HA3bIBAIOT <«Ka-
XKylueficsi», HO 5TO HeBePHO, TaK KaK 3Ty HEBeCOMOCTb GYAYyT OTMeYaThb
NpUGOPE], KOTOPHIM HHMYEro <«Kas3aTbCA» He MoXeT. MoxHo ee Haskl-
BaTh OTHOCHTEJBHOI, NomuyepKHBasg TeM CaMHIM, 4TO peyb HAeT 06 Hc-
Ye3HOBEHHH BCeX OOBIUHEIX NPOSIBJEHUH CHJBl TAXKECTH, XOTA caMa CHJa
OpUTAXKEHHA 3eMJIM He HCYe3aeT ¥ MCUe3HYTb He MOKeT.



OpGHTH], KpOMe anoress W Mepuresi, He PaBHA CHJIe NPUTAXKe-
HUS 3eMJId B He NPsiMO IPOTHBOINOJIOXKHA el 110 HalpaBJeHHIO.

Haxkonen, kak 0GbsCHATD, YTO KOCMHUYECKHE ITyTEelIeCTBEH-
HHKH OYyZyT BOOOIIEe WCHHITHIBATL HEBECOMOCTb B TEUEHHE
BCEro TOro BPeMeHH, YTO OHU GYAYT JIeTaTb C BBEIKJIIOYEHHEIMU
IBHrATeJNsIMH, T. €. IPAKTHYECKH BO BpeMsl BCero IyTelle-
CTBUA?

Yro e Takoe HeBeCOMOCTb? UYTOOGB! OTBETHTH HA 3TOT
BOIIpOC, mompofyeM CHawajia OTBETHTb Ha BONpOC: 4eM 00b-
sCHsieTCs ollylueHue TsixKecTH? IlpeacraBbre cefe, UYTO BHI
HaxoJuTech B KaOuHe Ju(Ta U TpoC, INOANEp:XKHBABIIHI ee,
BIPYr BHe3anmHo oGopsaJjicd. 1o 3TOro Bl CTOSIIM HA HOJY W
yyBCTBOBAJIH 3Ty onopy. Korna ke Hauasoch najgeHue, TO I0J
CTaJ yXOHHTb y Bac u3-Nox Hor. [IpaBna, BB TOXe Hagaere
BHH3, HO BHl IajjaeTe TOYHO C TAKOH 2Ke CKOPOCTBIO, C KaKoi
omyckaercsl IoJl. 3HAuuWT, BH He OymeTe MABHUTb Ha IOJ.
[To To#t ke NmpuUuKHHe BepXHsAs YacTb Balllero Teja He Gyner
IaBUTb HA HIDKHIOIO — BBl He OyJeTe OIIymaTe Beca. Bul
ONIPOKHHYJH rpaduH ¢ BOZOH — BOJA He BBUIMJIACH: BEIb OHA
nagaer ¢ TO# Ke CKOpOCTbIO, 4TO u rpacuH. IlpyxunHBIE
BeChl, Ha KOTOPHIX GBI MOABEIleH Ipys, NOKA3HBAIOT HY/b:
[pYXXYHA He HATSAHyTa. TAXKeCTb HCUesJa.

BBIXOIHUT, UTO TSIKECTb HCYe3aeT, eCJH HCye3aeT OIopa,

Bo Bcex cayuasx Halledl OGBIAEHHOH KHM3HH ONOpa Cylle-
CTBYeT.

[Maccaxup B camoisere? Ho u 3meck ecTb omopa — camo-
JIeT KPELIbSIMHU ONHpaercs Ha BO3JYX, OH He NajgaeT CBOGOIHO
roj AEHCTBHEM CUJIE TSXKECTH.

[TapamroTHCT BO BpeMsi 3aTsAKHOro mpeikka? Jla, B mep-
BHle MTHOBEHHS OH MagaeT CBOOOIHO ¥ IPH 3TOM Yy BCT-
ByeT ce0s HeBecoMB M. Ho gaznble Bce Gosblue u
Gosibille maer ceGsi 3HATH COIPOTHBJIEHHE BO3/yXa, KOTOpOe
CTPEMHUTE/bHO BO3pPaCTaeT C yBeJHYEHHEM CKOPOCTH, H Hapa-
HIIOTHCT CHOBa oOpeTaeT OlIyllleHHe Beca, OH HAaYUHAET YyB-
CTBOBATh ONOPY — €ro MNojaJep:KuBaeT BO3LYX.

BosbMuTe B pyKn TAXeJBHH YeMOJAH H CIHPHICHHTE CO
cTo/la HA IOJ. B MOMeHT TafeHHs Bbl He IOYyBCTByeTe
TSXKeCcTH demonaHa. IlpaBja, ONBIT MPOJOJXKAETCS TaKoe KO-
pOTKOe MTHOBEHHE, YTO HeJIerKo IPOBEPHTh CBOM OLLYLIEHHSI.

Bor cTpeMuTe/IbHO B3MBEIBAET BBEICH paKeTa C JIIOLbMH.
ByayTt Ju oHH uCHBITHIBaTH TshKecTb? Koueuno, 6yxyr! Onu
[CYyBCTBYIOT, YTO HAa HUX HaBa/u/ach CTpallHas CHJIA, YTO
BCe wieHbl Teqaa oTaxedqend. Oruero ato npousouio? Orroro,
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UTO NBUraTe] M pakeThl PA3BUJIM CUJY TATH (ZaBJeHHe rasos),
KOTOpas NoHecJa paxery Bhepexn. Omopa crasna JgefCTBOBAThH
Ha JroJell He ¢ TOH CHJIOH, C KOTOpOU OHA JAeHCTBOBaJa HA HHUX
06b1YHO (OOBIUHO 3Ta CHJIa — peakKlHUs ONOpH — Obla paBHA
BeCy), a ¢ ropasjio 6oJbliel, ¥ JIOAW OUYBCTBOBAJIH TaK Ha-
3plBAeMyIO HeperpysKy.

Ho BoT mBurarenu BHIKJOUeHH. lcuesna cunia Taru pa-
KeTHBHIX JBUTaTesell, Hcuesdsa olopa — M UcuesJsa Neperpyska.
Ho, moxeT GEITh, BOCCTAHOBUJIACh OGEIYHAS, HOpMaJIbHAS CHJIa
Ts2KecTH? HeT, He BOCCTaHOBHUJIACh, BeJlb ONOPHI HeT!

Pakera u BCe, 4TO HaXOJUTCA B Hell, Tellepb IBUXKETCS MOJ,
nefCTBHEM OIUUX TONBKO CHJI TATOTEHHA 3eMJH M IPYTUX He-
GECHBIX TeJI, 4 IIPX 5TOM OIODH BO3HUKHYTH HE MOXKeT.

[Touemy xe? [loueMy B pakere, JieTAILIEH C BHIKJIIOYEHHBM
aBurartejeM B Ge3BO3LYLIHOM HPOCTPAHCTBE, U B Hajaiollell
KabuHe JU(Ta HUKAKOE TeJIO He MOXKET CJAYXKHUTb ONOPOH MJIs
Ipyroro tejar

[ToToMy, 4TO CHJIBI TATOTEHHS — COBEpLIEHHO OCOOBIE CH-
abl. OHu NpoHUKAIOT BCioRy. OT TATOTeHUs HUYEM HeJb3s 3a-
roponutbes. [1osTOMy HeT Tako# yacTHIB! B pakere HJH B Ka-
Gune nudra, KoTopas He HpuTaruBasach 6ul 3emseil. M uro
caMoe 3aMeuaTe/IbHOe, IPUTSXKeHHe 3eMJIH OKAas3bIBaeT COoBep-
IMIeHHO O LM HAKOBOe JeHcTBHe ') Ha BCe 5TW Teja U ua-
CTHIBI, HAXOAAIIHeCTd B pakere WM B Ju(Te, 3aCTaB/sisd HX
coBeplIaTh ONMHAKOBOE [BUXKEHHE C OJHMHAKOBBIMH CKOpPO-
cTsIMH (MBI Y3Ke BCTPeYaJ/MChb C 5THM CBOHCTBOM CHJ TSrOTe-
Hui, KOrJla TOBOPWJIH O TOM, UTO JBMIKEeHHE HCKYCCTBEHHBIX
COYTHUKOB He 3aBHCUT OT BeJHMUYUHBI UX Macc). Ho ecsu Bce
TeJqa B pakere (Had B Ju(Te) IBUXKYTCS COBEPLIEHHO OAMHA-
KOBO, TO SICHO, YTO HY OJHO M3 HUX He MOXKeT CJYXKHUTb OIIOpoii
IJisT Ipyroro.

I suxenne Tesa MO AeHCTBHEM OIHUX TOJBKO CHJ TATOTE-
HUS HAMOMHUHAET CTPEMUTEIbHOE ABHXKeHHe BO3AYIIHOrO 11apa,
yBJieKaeMoro yparanoM. BHu3y, Ha 3eMJle, BeTep JoMaeT Je-

1) DTO NPOMCXOAMT NOTOMY, 4TO, HalpuMep, B paKere BCe TeJa Ha-
XOOATCA NPaKTHYEeCKH Ha ONMHAKOBOM pacCTOSIHMM OT ILEeHTpa 3eMJid.
AHaJOTMYHO TOMY MBI He 3aMeuyaeM Ha 3eMJe NPOSBIERHH CHA NpH-
Tsxkennss Jlyusl 1 CosHIA, TaK KaK OHM OKAas3hlBAIOT NMPaKTHYECKH OfU-~
HaKOBOe BO3iedcTBHe Ha 3eMHBle Teja. OQHAKO B CBSISH CO 3HAYHUTENb-
HBIMH pasMepaMu Haulefl miasetl JIyHa, HanpuMep, NPUTATHBaeT Ya-
CTHIBI BOIbl, HaXONSIIHecs Ha Toll CTOPoHe 3eMJH, KoTopas OJHKe K
Hell, BCe e HEeCKOJbKO CHJIbHee, HeM WYaCTHIEI, HaXoAsIlMecs Ha Npo-
THBOINOJIOXHOH CTOpOHE. B 9TOM 3aK/I0YaeTCA NPHYHHA MOPCKHX NpH-
JIUBOB,



peBbs, CPHIBAET KDHIIIM C JOMOB, KATHT OTPOMHEIE BOJIHHL, Q
HaccaXyphl, CHIAININEe B KOP3HHe BO3LYLIHOrO Iapa, yBJeKae-
MOr'0 yparasom, IOuTH He UyBCTBYIOT BeTpa. CICKOHHO cBHCA-
0T (h/1ary, KOTOPHIX He MOJIOIIET BeTep, ¥ JIHMCT GyMar, BhIpO-
HEHHEIl a9POHABTOM, KaK H LI/ISAIIA Ha €TI0 rOJIoBe, He YHOCHTCS
yparaHom, DeACTBYIOIUUM IIOYTH OJAMHAKOBO HA BO3MYIIHBIH
Imap H CB3aHHBle ¢ HHM TeJja.

Ananorust Bce XKe HelOJIHAs, TaK KaK, BO-NEPBLIX, BeTep
He COBCeM OJIMHAKOBO JeHCTBYyeT Ha caM BO3NYLIHBI LIap, Ha
KOD3HUHY IIOJ, HUM H Ha IIpeJMeThbl, HaXOAsIuecs: B Hell, H, BO-
BTODHIX, B JIeHCTBHE BeTpa <«BMEIIMBAETCS» CHMJA TIXKECTH
(BBIPOHEHHBIN JIUCT GyMaru He GyJeT yHeceH BETPOM, HO OIy-
crurcst BHH3). CuJBl XKe TATOTeHUsI 3eMJIM, JIYHBI M Apyrux
CBETH] HeHCTBYIOT Ha BCe Tesla, HaxOAdIlHecs B PpaKerTe,
COBepIIeHHO OJMHAKOBO, IPHYEM, €CJIM JBHraTe/b BHIK/IIOUEH,
HUKAaKas CHja ¥ He BMEIIUBAETCs B KX HelCTRue.

Ectb, BnpoueM, oueHb HeGoJblliMe CHJB, [IeHCTBYIOIIUE,
CTPOro rOBOpS, HAa NpeIMeTHl B pakeTe, JeTdllel B KOCMHUue-
CKOM IPOCTPAHCTBE, WM Ha HCKYCCTBEHHOM CIIyTHHKe. DTO —
CHJIBI TATOTEHHS] MeXKIY CaMUMH IpeaMeraMmu. Heuero u ro-
BOPHUTh O TOM, KaK MaJbl 3TH CHJIbI, KOTOPble Befib CYIIeCTBY-
IOT U B Halllell IOBCEIHEBHON XKH3HHM, HO COBCEM He OILIYyIIAIOT-
ca. IToHsITHO, UTO M caM KOPIyC HCKYCCTBEHHOIO CIIyTHHKA
OyIeT NPUTATUBATH JIOJeH M IpeiMeThl Ha ero 6OpTy C CO-
BepIIeHHO HUYTOXKHOH CHJIOH.

Bor noueMy Ha HCKYCCTBEHHBHIX CIHYTHHKAX, TaK e KakK U
Ha KOCMUYECKMX KOopal6Jifix MOoCJe BLIKJIOUEHUsS [BUraTeseH,
GyIeT HapuTh HEBECOMOCTD.

HHorzma rosopsT, uTO Heperpys3ka OODBSCHAETCS TEM, UTO
paxera JABUKETCS C YCKOPeHHEeM, a MU IBUKeHHH 6e3 ycKope-
HHSI STKOObI HACTyMaeT HeBeCOMOCTb. DTO HeBepHo. Jleso He
B CaMOM YCKOpDEHMH, a B NMpHYMHE, KOTOPasl ero BHI3HIBAET.
Ec/iu ycKopeHUe BEISLIBAETCA CHJIOH TATM DAKeTHOrO ABHraTe-
Js1, To 6ymer meperpyska. Ecau ke OHO 06BACHAETCS HeHCT-
BHEM CHJI TATOTEeHHUs, TO, HA060pOT, 6YAET HEBECOMOCTh.

HeBecoMoCTb, 0 KOTOPOH 3[eCh I'OBOPHJIOCh, OOBIYHO Ha-
3BLIBAIOT AUHAMHAYECKOH HeBeCOMOCTBIO, B OTJIMYME OT CTaTHye-
CKOH HEBECOMOCTH, B KOTOpOfl Npe6bIBaJO OB, HalpuMep, Te-
JIO, IOMEILeHHOE B lieHTpe 3eMiid. Bce CHIIBl IPUTAXKEHHUS], e -
CTBYIOIIHE Ha TaKOe TeJO CO CTOPOHHl OTAEBbHBIX 3EMHBIX
Macc, B3aMMHO yPaBHOBeIIMBAJHCh Obl. B COCTOSHMM CTa-
THYECKOH HEBECOMOCTH GyfeT HAXOLUTbCS M TeJ0 B TaKOH
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TouKe Mexay 3eMJjeil B JIyHOH, roe CUIB UX NPHTINKEHHS
B3aHMHO YHHUTOXAIOTCS1 (MBI NpeHeGperaeM NPUTAKEHHAMI
CoJiHLIa ¥ APYTUX HeGeCHBIX TeJ).

3. JeiicTBue meperpy3kd Ha 4ejOBeKa

Kak yxe rosopusoch, pu B3jeTe ¢ 3eM/u, MOKa 6y,u;yT
paboTaTh ABUraTeqd paKeThl, AacCa’KUpPhl HOABEPTHYTCA Hel-
CTBHIO Neperpy3ku. CMOryT Jii OHH ee MepeHecTH?

Jlast ucciienoBanys BAUSHHS NepPerpy3Kd NPOU3BOAAT OIbI-
TBl C JIOJbMH, KOTODHIX NOMEMIAIOT B CIeNHaJbHEIE POTATHB-
Hble (IeHTPOOeXHble) MalUMHbL. Bo3HHKalOast IpY BpallleHUH
LeHTPoOeKHas1 Cu/a MpHKHUMaeT YesIOBeKa K CTeHKe H OH Ha-
YKHAeT MCILITHBATh YCHIeHHYIO TsKecTb. C 3ToH 2Ke LeJbio
NPUMEHSIOTCSl pPaKeTHELIE TeJeXXKH H paKeTHble CaHH.

Ilpu Gosbluoil meperpyske TPYLHO IONHSITH PYKH H HOTH.
Omnyckaercs KoXa JHLA, OHO Kak Obl crapeeT. FsMeHsis cKo-
pOCTb BpallleHHsl, MOXKHO JOOMBaTkCA JIOOHIX I[eperpysox.
OmnEeITH NOKa3aJH, 4TO YeJIOBeK CIIOCOOEH B TeUeHHEe HEeCKOJIh-
KHX MHHYT 6e3 Bpe/ia [lepeHeCcTH NeperpysKy, B IATb pas Ipe-
BBHIIIAIOLIYI0 HOPMAaJIbHYIO CHJY TAXecTH. Ho 3a HeckoJbKO
MHHYT IpH CHJIe TATH, CO3Japollell yKa3aHHYIO IleperpysKy,
pakera yclleeT pa3BUThb JIOOYIO aCTPOHABTHUECKYIO CKOPOCTb.

UrtoObl Jerue nepeHeCTH [eperpy3Ky, MUJIOT U NacCaxKUphl
KOCMHUYECKOHR pakeTbl OyAyT, BePOSITHO, BO BDeMs B3JeTa Je-
&KaTb B CIIEHUAJbHOM <IPOTHBONEPErpy304HOM KOCTIOMe» 1).
KoneuHo, meperpyska CHJABHO 3aTpPyAHHT paboTy IMJIOTa, HO
YyNpaBJATh PaKeTOH [pH B3JieTe BCe DPaBHO OyAeT He OH, a
aBTOMAaTHYeCKOe YCTPOHCTBO.

4. Yenosek B yCIOBHAX HEBECOMOCTH

Ho Bor mBuratesnu pakeThl BHIKJIIOUEHH. ToTYac Ke yeJso-
BEK OUYTHTCS B HOBOM, HEpUBHIYHOM JIJ/Is1 Hero Mupe 6e3 Ts-
kectd. CMOXKeT /11 OH XKHTb U paboTaTh B 5TOM MHpe?

[pexne Bcero 3aMeTHUM, YTO KH3HeHHble (DYHKIMH YeJio-
BeKa II0YTH He H3MEHSIOTCS OT TOro, CTOUT OH, CHIHUT HJIH Jle-
xut. OTCIONla MOXKHO CIeJIaTh BHIBOJ, YTO HalpaBJ/eHHE CHJIBI
TSIKECTH, 4 BO3MOXKHO H CaMO HaJ/MuHe ee, IJs YeJOBeKa He

1) ITopoGHble KOCTIOMBI Y€ cefilyac CymniecTByoT B aBHanud. OHn,
B YACTHOCTH, HMEIOT CHeuuajbHble [HEBMAaTHUYeCKHE YCTPOKCTBa, Co-
3Ha0Iye NPOTHBONABJIEHHe B 0GJacTH HHXHell wacTH Tena. dTo npe-
DATCTBYET OTTOKY KPOBH OT JKM3HEHHO BaXXHBIX IEHTPOB.
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OueHb CyllecTBeHHO. Hamnpumep, H3BeCTHO, YTO yeloBEK MOMKET
[JIOTaTh BOAY M MHILLY CTOSL BHHU3 Tr0JIOBOH (GOJBIIMHCTBO
YeTBEPOHOI'MX 2KHBOTHBIX BOOOILIE IJIOTAIOT, TOJBKO OIYCTHB
roJIOBY) : TMHILlA ABUKETCS He 3a CUET CHJIbl TSKEeCTH, a 3a CYUeT
COKpalleHHsT MBI NHIIEBOAA.

Koneuno, BmecTo TOro0, 4T06bI rafaTh, Jyulle G510 Gbl TPO-
BECTH 3KCIepHUMEeHTaJbHYI0 NPOBEPKY NefCTBHS HEBeCOMOCTH
Ha XKUBOTHBIX H Jiofefl. UTOOBI 3TO CHesiaTh, HALO, KaK Mbl
3HaeM, Ha KaKoe-TO BpeMs JIHIIUTb HUCIBITYeMbIX BCSIKOH OMHO-
pBl, IPEIOCTABHB UM BO3MOXKHOCTb IBUTATLCA MO, HAeHCTBUEM
OJHUX TOJIBKO CHJI TATOTEHHS.

OmnbiThl Hax coGakaMH, KOTOpPHle NMOJHMMAJHCh BBepX Ha
BBICOTY 10 210 KMJIOMETPOB C ITOMOILIbIO PAKET, [IOKa3aJH, 4YTo
XHBOTHBIE HEIJIOXO INepeHec/H HeBeCOMOCTb BO BpeMs MOIb-
eMa IocJie mpexpalieHus paboThl JBUraTe s H IPH NafeHH! 10
pacKphITHA NapailoTa.

TIpoBopu/HMCh M ONBEITH HAJL JIOAbMH. CTPEMUTENBHO pa-
30THABIIUCH Ha BEIcOTe GoJlee 20 KUIOMeTPOB, PEaKTHUBHHII Ca-
MOJIET JIeTeJ C HepaboTalomKM JBHraTeseM, Iono6Ho GponieH-
HOMY KaMHIO, HCILITHIBAS JIHIIB C1a00e COIpPOTHBEHHE paspe-
JKeHHOro Bo3ayxa. ONBITH NOKa3aJH, YTO Pas/HYHbIE JIOIH
[epeHOCAT HeBeCOMOCTb (IOJIHYIO HJIM YacTHYHYyl0) IO-pas-
uHoMmy. OnHu 4yBCTEOBAJIH TOJMIOBOKPYKEeHHe W TOIIHOTY, Tepsi-
JIi ODHEHTHPOBKY B IPOCTPaHCTBe, HApYyrHe e, HA060OPOT, UC-
NEITBIBAJIH, IO HX CJOBaM, HaxKe INPUATHBIE OLLYIIEHHS.

Tlomo6Hble OMBITH, eCTECTBEHHO, OBLIM OYeHb HEMpPOLOJ/KH-
TeJbHBl (2—3 MHHYTH IIDH ONBITaX HaJ >XHBOTHBHIMH H He-
CKOJIbKO CeKyHJ NpH OmnbiTax Haj JoapMH). IlostomMy Tak
IeHHbl pe3yJbTaThl OMBITOB Haj XHBOTHBIMH, MOMeIaeMbIMU
B MCKYCCTBEHHBLIX CIIyTHHKAX.

BosMoXHO, uyTO HOJTOBpEeMeHHas HeBeCOMOCThb
IACT COBCeM ApYrue pe3yabTaThl. HekoToprle yueHble, Halpu-
Mep, OmacafoTCs, UTO NPH JOJTOd HEeBeCOMOCTH Y YesloBeKa
MOXKeT Pa3BUTLCSI COHJNMBOCTb M JaxKe HeKoTopas aTpodus
MycKysatypbl. Jlpyrue, HanpoTUB, CYMTAIOT TAKHE OIACeHHUs
HEeOCHOBAaTe/bHbIMH.

JlaHHbIe, TOJYYEHHBIE CO BTOPOrO HCKYCCTBEHHOT'O CITYTHH-
Ka, TOBOPAT O TOM, 4TO MOJONBITHAs cobaka «Jlalika» xopouio
nepeHecsa Kak MeperpysKy, NpOoAO/IKaBIIYIOCs B TeueHHe He-
CKOJIbKMX MMHYT IIPH BbIBeIEHHH CIYTHMKA Ha OpOuTy, Tak H
COCTOSIHHE HEBEeCOMOCTH, MPOJOJKaBIIeecs HECKOJbKO HHed.
CocTosiHMe XHBOTHOIO BO BpeMsd BCEro ONbiTa OCTABaJOCh
YIOBJIETBOPUTEALHEIM,
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MoxHO NpenrnoNoXKHuTh, YTO HEKOTOPBIE JIOAH GYAYT Mepe-
HOCHTb HEBECOMOCTb XODOIIO, a APYTHe — UCILITEIBATL GoJe3-
HeHHble OLLYILIeHHs, IOJOOHO TOMY, KaK He BCE OKa3blBaIOTCS
NOJBEepXKEeHHBIMH «MOPCKO# 6oJiesHu». Hy, uro xe, sHauwur,
JIMLA, NI0J[BepKeHHble KKOCMUYECKO! GOJIE3HH», He CMOTYT NpPH-
HUMAaTh y4yacTHs B [0JIeTaX B MHPOBOM IpocTpaHcTBe! Mpr
yXe BHIEH, 4TO NpeObiBaHME B KOCMOCe He OyIeT Jerkoi
nporysakod. Bymymum acrpomaBram npmmercs HeycTaHHO
TPEHHPOBATLCS, BOCHUTLIBAsA B cebe (DU3HUECKYIO BBIHOCJIH-
BOCTb.

Ho ecnm Mbl m He omacaeMcst Cepbe3HO 3a 310POBbE BEHI-
HOCJINBOTO M TPEHHPOBAHHOTO YeJIOBEKa B MHpE HeBECOMOCTH,
TO MBI BCe 2Ke OTUeTJIUBO IIPe/ICTaB/IsseM, KAKHMH HECOBIUHBIMA
OKaXKyTCsl AJI HEro YCJOBHS XKU3HH W pabOTHl B 3TOM MHDE.

Bce mpenmerrl, ecin ux He IPHUKpPENHTb K CTeHam !), mo-
IOGHO TOMY, KaK 3TO [eJIaloT HAa HeOOJBIINX MOPCKUX CYHaX,
6ynyT cBOOOLHO MepeMeliaTecsi B Kabuue. Her, onu He 06s-
3aTeJIbHO OYAYT «IOPXATb» MO MOMELIEHHUIO 2), HO JOCTATOYHO
Oyzet, CKaxeM, HeOOJIBIIOrO TO/MYKA, I MACCHBHBIH mIKad Men-
JIEHHO, MOXeT OBbIThb, Jayke He3aMeTHO MJI I/1a3a NOMJIbIBET
0 BO3IYXY.

[lepenBuKeHHe caMOro yejoBeKa He MOTpebyeT YCHJUH,
HO XOIUTH OYZeT HeBO3MOXKHO, TaK KaK BMeCTe C HCUe3HOBe-
HUEM J[aBJIeHUs HA «HOJI» HCUE3HET W CHJa TPEeHHS MeXIy IO-
JCIIBAMU Ye/ioBeKa M <«HoJIoM». IIpumercss IepemBUraThC,
Hepebupasi pyKaMU «CTyNeHH» CIelHa/bHEX «JIeCTHHLY,

Bce XKHIKOCTH NMPHUAETCS XPAHUTD B IJIOTHO 3aKyNOPEHHBIX
cocynax. Bona He Oymer JuThCs U3 OYTHIIKH, HO Haxe IpH
cnaboM TOJMUKe OHA «BBLICKOUHT» M3 Hee H cofepercs B BHAE
XKHUJIKOTO KOJIBIIIYIErocs mapa, IJIBIBYILEro 10 BO3AYXY, KaK
MBIJIbHBIE Ny3HIpb. Jlyullle He TporaTb 3TOT WIap, MHaue BOja
PACHBLIATCS MO MOMEIIEHHIO WK IOJ JeACTBHEeM CHJI Clellje-
HHSI MTHOBEHHO pAacClOJI3eTCs [0 BCeMy TeJly HeOCTOPOXKHOrOo
acTpoHaBTa. [[OHSITHO, UTO YMBIBAThCSA IPH TAKHUX YCJIOBUAX

1) B yc/NOBHSX HEBECOMOCTH <«IOJI» W <«IOTOJIOK» TOXE MPHUAETCH
Ha3BIBaTh CTEHAMH.

2) He HyXHO AyMaTh, 4TO BCJE/CTBHEe HeBeCOMOCTH OHICTpOE Mpo-
BOpHOe mnepeMelieHue Teq He OyfeT Tpe6oBaThb OT AaCTPOHABTOB HHKa-
KHX MYCKYJbHBIX ycuauil. Bec Hcuesner, Ho macca ne mcuesHeT. UToGHr
COOGIIUTh Tey G6GOJbLIYIO CKOPOCTh, MOHAAOCHTCS M 6OJee CUJBHBIH
TomyoK. ONHAKO M caMOro cjaaGoro TONYKA OKaXKEeTCs JOCTATOUHO AJif
TOro, YTOGHl CABUHYTb C MeCTa MacCCHBHHIl NpeiMeT, B TO BpeMs Kak
B OGEHIYHBIX 3€MHLIX YCJIOBUSX STOMY Obl MOMeIIana CHJa TAMKECTH WJH
o6yc/IoB/MeHHasl el Ke CuJla TPeHHd.
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OyleT HeBO3MOXHO. IIpuueTcs OrpaHHUMTHCH CMaAYHBAHHEM
JIMIA BJIAXKHOH IryOKOH H/IM MOKPEIM IOJIOTeHIeM. [IpuHEMAaTh
XKHUIKOCTH BHYTPb MOXKHO Oy[eT, TOJNbKO BCachiBas HX depes
TpyOKy, a BCe CyIH, MOXaJyH, U3 MeHI0 aCTPOHABTOB IPUAET-
Cs1 BEIUEPKHYTh.,

Jla u Heslerko GbLIO GH FOTOBUTH 3TH Cymb. KoHeuHo, Kac-
TPIOJIM MOXKHO repMeTHUYeCKH 3aKPHIThb, HO BOT KaK GHITH C OrI-
HeM rasosof nauthl? Kyna Oyner HampaBJeHO IIamsi, KOTaa
HCUe3HeT IIOHATHE «Bepxa»? A T/1aBHOe, KaK GymeT IPOHUCXO-
IUTb TOpeHMe, ecH ropsiuMe NPOAYKTHl CropaHus He GYAyT
OONHHMAaTbCs BBepX '), UTOGE! OTKPHITH KHCJIOPOLY MOCTYI K
nnaMmenu? Her, npumercsi roTOBUTh MHUILY HCKJIIOUHTEIbHO Ha
9/1eKTPHUECKHX IJINTAaX.,

Ho ecau Harpersnlit Bo3nyx He OyAeT MOJHUMATHCS BBepX,
TO, 3HAYUT, B NOMeIIeHNH He OyJeT MPOHCXOINHUTh TEMJN0BOE
nepeMellnBaHne Bo3Ayxa (kouBekuus). ITostomy BhIIBIXaE-
MBIH 4eJIOBEKOM BO3IYX GYJeT CKaIlIUBATbCs OKOJIO HETO, U OH
HauHeT 3ajblxaThcd. Hy»KHO IpedycMOTpeTh clenHa/bHYIO
BEHTUJ/IALMIO, YTOOBI 3TOr0 He IPOHCXOLHUIIO.

HeBecomocTb 6GynyT HCIIBITEIBATH He TOJBKO JIFOIH, HO TaK-
Xe MexaHusMbl U mpubopel. CMOI'YT JIM OHH HOpMaJbHO pabo-
tTath? $lcHO, HampuMmep, YTO MAasTHHKOBLIE Yachl C THUPSIMHE
XONUTh He OYAYT: U TUPU He GYNYT HATATHBATb Liellb, U MasT-
HUK He 6ygerT KauaTbCsl. J3HAYUT, IpPHUAETCT NepecMOTPeThb
YCTPOHCTBO BCEX MPHUOOPOB M MEXaHHM3MOB: MBI TaK IPHBHIKJIH
K CHJle TSXKeCTH, uTo 3a0bIBaeM O POJIH, KOTOPYIO OHa Hrpaet
B pasHbIXx npucrnocobjenusax. CoBepiIeHHO OYeBHIHO, HAMNPH-
Mep, uTO OObIUHAs XMMHUUECKas anlapaTtypa OKaxKeTcs HellpH-
TOLNHOH B MHpe HeReCOMOCTH.

glcHo, uTO BCs TpYHOBas AeATENbHOCTh YesJloBeKa OCJIOXK-
purcsl. KpoMe TOro, mo HpuBBIYKe OH OyneT mpuaaratb 60/b-
[Ide MBIIIeYHble YCHIHS, YeM 3TO IIyXHO B MHDE HEBECOMOCTH,
¥ B pesyJbTaTe HapYUIUTCsI KOODAWHALMA €ro IBUMKeHHH.
DKcrepuMeHTH HaJ JJeTUHKaMHU, BIIpoueM, i10KasaJlu, YTo HepB-
Has CHCTeMa I0C/ie HECKOJIbKHUX OIBITOB NPHCHOocabauBaeTcs K
YCJIOBUAM HEBECOMOCTH M KOOPIAMHALWsS ABHXKeHHI B 3HAUH-
TeJbHOH Mepe BOCCTAHABJMBAELTCS.

1) BmecTe C HMCUe3HOBEGHHEM TSIKECTH TepecTaHer  JeHCTBOBATh
H 3aKOH ApxumMeja, T. €. HCUE3HET CHJ/A, «BHITAJKHUBAIONIas» BBEPX TeJa,
HAXOLAUIMECS BHYTPH JKMIKOCTH WJM OKpYXKeHHble Bosayxom. Benmp ¢
HCue3HOBEHMEM Beca JKHMIKOCTH M BO3JyXa MepecTaHeT CYIIECTBOBATH
Pa3HOCTb [ aBJEHHI Ha HHIKHIOK M BEPXHIO YaCTH TeJd, BhISbIBAIOLLAA
nosiBJleHHe BBHITAJIKMBAIOMIEH CHJIBL.
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5. UcKyccTBeHHasi TsKeCTb

Kax BunuM, HeBecOMOCTb HeceT C C00OH CTOJILKO He-
yaoG6CTB, UTO HHTepeC acTPOHABTOB K (aHTaCTHYECKOH HOBHU3-
He 0GCTAHOBKH OUeHb CKOPO YCTYNHT MeCTO XaJsobaM Ha He-
BO3MOXHOCTb HOpPMaJibHO paboTaTh.

Henb3sa au n3baBuThcsd OT HeBecoMocTH? I[JOHSTHO, uTO
9TOr0 MOXXHO IOCTHTHYTb, 3aCTaBUB PafoTaTh PaKETHBIA NBH-
ratesb, HO 3TO 6YIeT HEBO3MOXKHO H3-3a OO0JBIIOTO pacxona
TenyuBa. ECTb, OHAKO, pyras BO3MOXKHOCTb, U IIPUTOM OYeHb
npocrasi. HyKHO TOJIbKO NPHBECTH BO BpallleHHe [TOMEIIEHNE,
B KOTOPOM OYIYyT HAaXOLUThCS JIOAH, WU IIEHTPOGeXKHas CcuJa
OTGPOCUT UX OT OCH BpAIlleHHS N MPHKMET K NPOTHBOINOJOXK-
Ho# creHe. IlosiButca onmopa! [{aBsienne Ha YKa3aHHYIO CTeHY
OymeT OLIYILATbCS KaK CHJAa TSXKeCTH, OTOpachlBaHHe Tesa —
Kak oObIUHOe MalleHNe, a cama CTeHa OYyIeT CAyXHTb HOJOM
(xorma smronu 6ynyT CTOATh Ha HeH, UX rOJIOBHI 6YIyT Hanpas-
JleHbl K OCH BpallleHHsd, rne 6yaeT «Bepx»). Ecau ocbk Bparie-
HUs OyZleT pacnoJioKeHa A0CTATOYHO AaJeKO OT Bpaulaweics
KOMHATBI, TO PaCCTOSIHUS IIPeIMETOB OT 3TOH ocu GyAyT MaJlo
OTJIMYATLCS APYr OT ApPYra; MO3TOMY LEHTPOOexkKHble CHJIbI
6ynyT (aHaJOTHYHO CHJIAM TATOTEHHs) OKasblBaTb IOYTH OLH-
HaKOBBle JNEHCTBUS Ha BCe NPeIMETHI.

3aMeTHuM, uTO NP ITOM COBCeM He 00s13aTesNbHO NOOHUBATH-
csl co3aHusl O6bIUHOH BeJIMYMHBI CHJBI TSXKecTH. DBriOpas
onpefieNeHHOe PacCTOSIHUE 0 OCH U KeJlaeMYIo CKOpPOCTb Bpa-
LIEHUsI, MOXHO CO3faTh I obuTaTejell HCKYCCTBEHHOIO
CIyTHUKAa HauGosiee NPHUSITHOe M YHOOHOe 17151 paboTH Ha-
npsiKeHHe MCKYCCTBEHHON TsKeCTH (KOHEUHO, Takas THAMXKeCTb
6ymer MeHbllle, a He GOJbIle OGBIYHOM).

6. YcrpoiictBo oGuTaeMbIX CIYTHHKOB

Teneps MBI NpUGIH3UTENBHO NMpEACTaBJasseM cebe, KakKue
TpeGoBaHusl GyNYyT OPeNbsBJAATLCS aCTPOHABTAMH K CTPOHTE-
JISIM HCKYCCTBEHHHIX CNyTHHKOB. CTpOHTENH NOJKHBEI ofecHe-
YT UM 6e30MAaCHOCTb CYLIECTBOBAHHS H HEOGXOMMMEIE YCJIO-
BHsi 1/ pa6oThl. OueHb BO MHOTOM 3TH TPeGOBaHHUs COBIALYT
C TeMH, KOTOpble MNpHUIETCd MPeNbSBAATb K MeXKIJaHeTHbIM
Kopa6JasiMm. PasHuna, moxaJsyi, TOILKO B TOM, uTO G6JIH3KOE
COCeJCTBO 3eMJIH, C KOTOPOH 6yleT MOALePKHBATLCS PEryJIsip-
Hasi CBSI3b C MOMOIIBIO MMACCAXKHUPCKHX U I'PY30BEIX PaKeT, MO-
3BOJIUT He CO3MaBaTh Ha CHYTHHKe OUeHb GOJBLUIHX 3allacos
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NPOAYKTOB ITUTAHUS U KUCJAOPOJA, a TaKKe B TOM, YTO He6O0b-
HiMe pakeTHble JBHraTeNH TaKOro CIYTHHKA GyAyT HpeaHas-
HaueHH! TOJBKO M/ BHITOJHEHUS KaKUX-HUOVAb CllelHaJ bHEIX
MaHeBpPOB B HCKJIIOUHMTEJ/BHBIX CJAydasx.

Kaxoil xe Bun GyAyT HMeTb 60Jbllide OGUTaeMble HCKYC-
CTBeHHHIe CTyTHUKH? CyIIleCTByeT MHOT'O IPOGKTOB TaKUX CITYT-
HUKOB,

Oto OYAYT CJOKHBlE COODYXKeHHUs, COCTOSIIHe M3 MKHJIBIX
KabuH, CcKJamoB, Ja6o-
patopuil, pafZUOCTaHIHII,
PEMOHTHBIX MAaCTepCKHX,
acTpOHOMHYECKHX obcep-
BaTOpPUU U T. I, a TaKXKe
NpUYAJIOB JJIA  Daker,
npubHBAIOLIUX ¢ 3eMJH,
i (B clyyae HCIOJH30BA-
HYsI CIYTHUKA B KAa4eCTBe
MeXIIJIAHETHOH CTaHIHU)
JUJIST KOCMHYECKHX Kopab-
neft, NONNEepKHUBAIOLINX
CBfA3b C IPYTUMH IJaHe-
tamu. [lpuyansl npeamno-
Jaraiotrcd B GOJbBIIKH-
CTBE [IPOEKTOB BBIHOCHBI-
MH (Bpome MauT, K Ko-
TOpLIM TpHCTaBaH IHU-
puxKabsan), 4ToOBl MpH-
OBIBAIOIIHE KOCMHYECKHE

I
Vs )

Puc. 25. OGutaeMbii HCKYCCTBEHHBIH

KopabJs He MOBPENMJIH
CIyTHHK.

IToutu BO Bcex MpoeK-
rax IpelyCMaTPUBAETCS
cosjaHHe Ha CIHYTHHKe

cnyTHuK 1o mpoekty K. 9. Llnoakos-
CKOrO:

I— opaHxepesi, 2— XKUJIble NOMEUEHUS U Ja-

60paTOpHH, 3— MepeXxoAnl, 4— ECNOMOraTesb=

Hple TOMelleHMdA, O&—BO3AYIIHLIA TaM6yp.

ITyHKTHDHASA JHHHA NOKa3biDaeT OCh, Bpalie-

HHe BOKPYT' KOTOpPOi#l ofecneunBaeT CO3ZaHHe
Ha CIYyTHHKE UCKYCCTBEHHOH TSAXKECTH,

HCKYCCTBEHHOH TSXKeCTH.
Kak Mpbl 3HaeM, 3TO JOJIKHO JOCTHraThCi BpallleHHeM BCe-
ro cnytHuka (puc. 25, 26) mHJIM KaKoU-HUOYAL €ro yacTH
(puc. 2.). Takoe BpamieHHe co3gaeTcsi B KaKOH-TO MO-
MEHT C IIOMONIbIO PaKETHbLIX JBUraTesefl W 3aTeM MpPOJLOJI-
Xaercs IO MHepLHUM, He TpeOysl 6oJblle HUKAKOIO pacxona
SHEPTHH.

HeobxogumocTs BpamieHusi OOBACHSET, IOYEMY aBTOPHI
MHOTHX IPOEKTOB NPHIAIOT CBOUM CHOYTHHKAM GopMy OGapaHKH
MJM KoJleca NHAMETPOM B HECKOJIbKO [JECATKOB METPOB.



B 3TOM c/iyuae xKuJble KaGUHBI Pa3MeLIaIoTCs M0 OKPYIKHOCTH,
U JIOAW XOIAT «HOTaMH HApyXy», UyBCTBYS CBOH «3€HHT» B
eHTpe «0apaHKU» HJIH «KOJieca».

HetpynHo NmoHATB, 9YTO B NMOMeNIeHHH, DAacHOJIOXKEeHHOM B
LIeHTpe TAKOro <«KoJeca» (puc. 26), IapHT HEBECOMOCTb.
Korza xe npu6biBmue ¢ 3eMJH JICAM M3 3TOr0 IEHTpa MO

Puc. 26. O6uraemblil uCKycCTBeHHBIHi COYTHUK TO DpayHy.

«CIIMIle» «CIyCKalOTCS BHH3» K KWLM IIOMeLIeHHAM, OHH
YYBCTBYIOT, KaK yBeINYHBAETCS HX «Bec» [0 Mepe IPOIBHU-
KEHHUS,

Ha 6osbiinx o6uTaeMbIX HCKYyCCTBEHHBIX CIIyTHHKAX OyIyT,
KOHEYHO, COGCTBEeHHBIe 3JIeKTPOCTaHIUA. Bo MHOrHX IpoekTax
npefycMaTpuBaercs COOpyKeHHe Ha CIyTHUKAX OTPOMHBIX [a-
pabosnuecKux 3epKaJ-pedJieKTOpoB, KOTOpEle OYAyT KOHIEHT-
pHPOBATH COJIHEUHEHIe JIYdH B OLHON TCUKe, 4TOGHI Ipeobpaso-
BaTb 3aTeM COJIHEUHYI SHEPTHIO B 3/eKTPHIecKylo. BoJbiine
NepCleKTHBHl CYJUT IpPUMEHeHHe aTOMHOH SHepTruH.

B HeKOTOpHIX NpOeKTax CIYTHUK-CTAHIUS COCTOHT H3 OT-
IleIbHBIX COOPYKeHHH, CB3aHHbIX THOKHMH 3/1€KTPOKaGeNsiMu
u TpyGONpOBOAAMH.
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Puc. 27. O6utaembiii ucKycCTBeHHBIH cnyTHHK 1o A. A. llltepudenbry —

KOCMHYECKHH TMJIOT®, COCTABIEHHBIH H3 KOPIYCOB OTIENbHBIX paker. B wac-

TH COYTHHKa, PacHONOXEHHOH Ha mepexHeM INIaHe, LAPUT HEBECOMOCTb,

BO BpalllalolMXcsAd KaGMHAX Ha 3ajHeM IIaHe — HCKYCCTBEHHaf THKECTb.

Buxna napabonudeckas aHTeHHa, HampasieHHas Ha 3eMlio, H KOCMUYec-
Kuil mnaHep, MpegHasHaYeHHbIH IS moJeTa Ha 3eMilio.
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7. Hebecnas crpofika

Kak 3xe Oyayr samyckaTbCs HCKYCCTBEHHbIE CIYTHHKH,
HMeIOlIe CTOJMb 3aMBICJOBATYI0 (opMy H, rJaBHOe, Takue
Oosiblline pasMepnl? SICHO, YTO HeYero W AyMaTh BEIBECTH Ta-
KOt CIyTHHK Ha OpOHTY, BMECTHUB €ro B KauecCTBe II0JIe3HOTO
rpy3a B THTAHTCKYIO DaKery.

Tako#t cnytHuk Oymer samyckaTthesl 110 uyacTsaMm. OTmesb-
Hhle pPaKeThl JOCTaBAT Ha OIpEe/eHHYI0, 3apaHee HaMeueH-
Hy!0, OpOHTY pa3GopHble JeTald KOHCTPYKUMH OOJIBIIOTO
cnyTHuKa, Kaxpmas Takas neranb OyIeT NPenCTaBJAThb, 110
CYLIECTBY, CaMOCTOSITeNbHBIA cnyTHHK. Kak MBI 3HaeM, HBH-
JKeHHe MCKYCCTBEHHOTO CIIyTHHKA COBEpPUIEHHO He 3aBHCHUT OT
ero macchl. [loaToMy pasjuuHble fgeTaiu OYAYT OBHUraThCs
psizom no onxHOU u Tofi e opbute. EnuHCTBeHHOE, 0 ueMm
IOJIXKHBI T103a00THTLCS CTPOUTEIH,— HOOUTHCS, UTOOBI BTO-
pasi pakera IOJJeTela K IIepBOH, y3Ke CTaBLIell HCKYCCTBEH-
HBIM CITYTHHKOM, CO CKODOCTbIO, TaKOH Ke II0 BeJHUMHe U
HaIlpaBJIeHHIO, KAaKyl0 B 3TOT MOMEHT HMeeT IlepBas pakKera.
Torpa Bropas pakera OymeT ABHraTbCH IO TOH Ke OpOuUTe.
He Gena, eciin coBeplIeHHO TOYHO 3TO CHeNaTh He YIACTCH
U OKaxKeTrcsl, 4To 00e pakeThl ABHXKYTCS MO OJH3KHM, HO BCe
JKe He COBCeM OJNMHAKOBBIM opOutaM. C IOMOIIBIO Teseyn-
paBJieHUs 110 Pafii0 OXHA paKeTa LeHOH HHUYTONKHONO pac-
X0jia TOMJIMBA NPUOJM3UTCA H «IpPUCTaHEeT» K apyroi !). Ta-
KHM e o0pa3oM NpuOYAyT M CJeLYIOLINe PaKeTH,

Korpa na nmameuenuyio op6uty 6yayT nepeOpolleHH BCe
HeoOXoAuMble JeTasld, K «MecTy cOopa» HampaBUTCS pakera
HJIH HEeCKOJIbKO pPaKeT C MOHTaXXHHKaMH, KOTOphle cofepyT
K3 OTHEJNbHBIX HeTajell W MmycTelX (6e3 TOIIHBA) KOPIYCOB
paKkeT HeOOBIUHOE APXHUTEKTYpHOE COOpYXKeHHe — ofHTae-
MBIH HCKYCCTBEHHBIH CIYTHUAK 3eMJIH.

IIpu >TOM, mpexne Bcero, HeOOXOTMMO CKPENHTb BMeCTe
BCE KOpIlyca pakeT, MHaue BCE COOpYKeHHe MOXKET PacroJs-
TUCh B Da3Hble CTOPOHBI, KaK pacnoj3arTcs OGpeBHA ILIOTA
fla CIIOKOHHO TeKVIile#l Bofe, eC/ii HX He CBf3aThb B OJHO lie-
qoe. locraTouno coBceM HeGOMBUIOTO CJAYYANHOIO TOJMYKA,
M KODPIyC KakoH-HUOYIb pakeThl, HMYeM He 3aKpelJIeHHBIH,
HAuHeT MeJJIeHHO, He3aMeTHO JJis IJ1a3a yXOAHTb B CTOPOHY.

1) Bo3MoxeH M Takofi BapHaHT: BCe PaKeThl B3JIETAT ORHOBpe-
MEHHO Ha 3amjlaHupoBaHHy0 op6uty. OXHAKO BCIEJCTBHE HEH3GEXKHBIX
HeGONbIIAX Pas3JHYMi B WX ABHXKEHHM BCe DPaBHO NOHaJOGHTCA AOMOJ-
HHUTEJbHOE MaHeBpHpOBaHHe 1Jisi COJMIKEeHHS paker.



Koneuno, sTo — nenerkas paGora. Menbuaiilipe ee mon-
poGHocTH GymyT 3a6/1aroBpeMeHHO NPOJAYMaHbl, a BCE CTPOH-
TeJbCTBO «IPOPENeTHPOBAHO» Ha 3eMJie (K coxKajleHHIo, He-
BO3MOXHO «IIPOpEIeTHPOBaTh» HEBECOMOCTh).

MoHTaxXHHKH GYAyT ONETHl B CIelHa/bHble «KOCMHYE-
cKue» ckadaHApe U coo6IAThCS APYr C APYroM IO Pamyo.
CrennanbHasi anmapatypa ofecnedduT HeoOXOAMMYIO TeMile-
patypy BHYTPH cKa(aHApa, HeCMOTPS Ha CHJIbHOE HarpeBa-
Hue ero B Jayuax CosHIa W OBICTPOE OXJaxKAeHHE B TeHH.
Opnexla MOHTaXKHHKOB OylIeT MeHee I'DOMO3AKOH M yaoGHee
IJ1s1 paBoTHl, 4yeM, cKaxeM, [JyGOKOBOAHEIE CKa(daHAPHL.

CKOJIbKO HeOXXHIaHHOCTeH OyHeT IoJcCTeperath CTPOH-
teseft! OMHO HEOCTOPOXKHOE J[BHXKEHHE, M KaXkKIBH M3 HHX
HayHeT yJnaJATbC [0 HHEPIUH OT MecTa CTPoiiku B Ge3muy
kocmoca. IToaroMy MOHTaXKHHKH OYILYT 3aKPeIIATbCA OKOJIO
pabouero Mecra TpocaMu. Brpouewm, cTpoutenu GYIYT TaKkKe
BOODYKEHBl CHNEIHaJbHEIMA «DAKETHBIMH  [HCTOJETaMHU».
BKJIIOYMB Ha MTHOBEHHE 3TOT MHHHUATIOPHBIH paKeTHBHIH XBH-
raresb, YeJIOBEK MOMYYUT TOJMUOK B HYKHOM HanpaBJIeHHH.

B ycroBHsAX HeBeCOMOCTH, KOHEYHO, MHOTHE TPYLOEMKHe
paboTBl YHpOCTATCH, XOTA M HEBEPHO IIPeNCTaBJATh cebe
IeJI0 TaKuM oGpasoM, 6yaTo Gbl CTpOUTeNH HeGeCHBIX COOpy-
XKEeHUH CMOryT Jierko IiepeOpachiBaTbCsd OTPOMHBIMH JIeTa-
JIIMH KOHCTPYKIHH (CM. puMeuaHHe Ha crp. 78).

8. CBa3p ¢ 3emaeit

Kak yxe ymoMuHaJoCh, NOCTOAHHO JelcTBylOIue oO6H-
TaeMble HCKYCCTBEHHBIE CIYTHHKH — 3TH (DOPIIOCTHl YeJioBe-
yecTBa B KOCMOCe — OYAYyT IIOAJepKUBaTh peryJaspHyIo
CBSI3b C 3eMJIeil NIPU IIOMOIIY PaKerT.

Yro6bl NpuHOGBITH HA MCKYCCTBEHHBIH CIYTHHK, paKera,
B3JleTeBlIas ¢ 3eMJIH, JOJKHA, HOCTUTHYB ero OpOHTHI, MpH-
6JU3HTECA K HEMY, MMesl CKOPOCTb, PABHYIO €ro CKODOCTH, H
IBHTAsICh B TOM e HANpaBJeHHHW, HHAue OHA I[IPOCKOUHT
muMo cryTtHuka (puc. 28). Ho Beflb CleNlaTh TO JUIS paKe-
TBl, 3HAUHT, IIPEBPATUTLCS CaMOH B MCKYCCTBEHHBIH CITyTHHK,
HMelomui Ty e OpOHTYy, 4TO M CIYTHHK, Ha KOTOPHIH OHa
npubbisaer. Kopoue rosopsi, 3ajiaya roJera Ha CHyTHHK HH-
yeM He OTVIHGAeTcs OT 3aJaud 3amycKa CIyTHHKa (TOYHO TakK
e JOJIKHO IIPOHCXONUTh CTPOUTENBbCTBO O6OJIBLIOTO CHYT-
HHKAa, ONHCAHHOE BHIIIE, KOTOPHIH OyIer co3naBaThbCs, KaK
MBbl 3HaeM, H3 YacTell, MpeBpaIIAIOMUXCH, KaXAasd B OTAeIb-
HOCTH, B CIYTHHKH 3eMJIH).
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T1pofO/IKUTENBHOCTh TI0JIeTa ¢ 3eMJIH Ha CIYTHHK 3aBH-
CHT OT BEICOTBI OPOHTHI CIyTHHKA. BpeMs mosieta Ha chnyTHHK,
IBUKYLIUICST Ha PAcCTOSHKM HECKOJBKHX TBHICSY KHJIOMETPOB
oT 3eMJ/IH, U3MepsieTCs YacaMHi.

B 3eMHBIX YCJIOBHSIX paclucaHHe ABUIKEHHS KeJJe3HOJO-
pPOXHOrO TpaHCmOPTa, aBTOOYCOB, IIAPOXOMOB, CaAMOJIETOB

Puc. 28. Tloner ¢ 3emin Ha OGUTAeMBIH CIYTHHK.

MOXKHO COCTaBJATb M MeHATb IO mpoussody. C KocMuue-
CKHMH paxKeTaMy JAejlo OOCTOMUT WHAue, TaK KaK CTAHIHH OT-
[pABJIEHUS W CTAHIMM Ha2HayeHwWs OYAYT HENpepBbIBHO H3-
MEHATb CBOE B3aHMHOe PacIOJIOXKeHHE,

B wactHOCTH, HanpuMep, CTapT ¢ 3eMJU PaKeThl, HApaB-
JIFIOIMIENCS HAa HCKYCCTBEHHBIH CHYTHHK, MOXET COBEpIIaTh-
€A TOJBKO B TOT MOMEHT, KOTJa PaKeTOJpPOM HAXONUTCS B
JIGCKOCTH OPOUTH CIYTHHKA !), @ 3TO 32 CYTKH MOXKET CJy-

1) Mub Benb 3HaeM, YTO NPUJETETh HA CNOYTHHK — 3TO TO K€, YTO
3anyCTHTh HOBBHIYl COYTHHK Ha CTapylo OpOHTY, a Takoll 3anyck aoJ-
JEH, KOHEYHO, MPOMCXOAWTh B TOH XKe MJOCKOCTH Op6uTH. B mporus-
HOM CJIyyae Hampas/ieHye MoJieTa MOJAJeTawllell PakeTH He COBHager C
HanpaBsJIeHUEM [BUMKEHUS CIYTHHKA.
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YUTBCA C ONHHM DaKeTOAPOMOM TOJNLKO JIBaxAaw. Paccesm-
HBI acTPOHABT, ONAa3[plBasg HA PakKeTy, YXOASAILIYI0 Ha Koc-
MUYeCKHH OCTPOB, Ilie OH paboTaer, DHUCKYeT IIollacTh Ha
IEXYPCTBO TOJNBbKO Ha JAPYroif deHb. Brpouem, oH cmoxer
BOCIIOJIb30BATHCSA CBOOOXHBIM BDeMeHeM, 4TOGEl C TOro e
paKeToapoMa cJeTaTh Ha INPYToH CHYTHHK, €CJ¥ CTapTOBas
MJIOIIANKA OKAaXKeTCsl B IJIOCKOCTH OPOHMTHI 3TOr0 CIYTHHKA.

I'opasno Gosee cepbe3Holl IPo6JeMOl ABJSETCA CIOYCK Ha
3emito. Ha cTp. 63 MBI roBOpuJsin 0 IJIaHAX BO3BpALLEHUS HA
3emiio xXoTs Obl 4acTH MaTepHalioB ¢ HeBOJBIIHX aBTOMA-
THYECKUX HCKYCCTBEHHBIX CIYTHHKOB, KOTOpble OYAyT 3alyc-
KaTbCqA B OJmxaiimue rofbl. Torma OBLIO SICHO, HACKOJBKO
aT0 TpyAHas 3anaua. Cryck ke Jiofell ¢ oOUTaeMbIX HCKyC-
CTBeHHBIX CIIYTHHKOB — ellle GoJjiee CJI0XKHas NpoGjeMa, Tak
KaK 37ech TpPeOOBaHHA K «XKapOYCTOUUHBOCTH» JIETATENb-
HOTO annapara, eCTeCTBeHHO, Bo3pacraioT. Ho 3aro B pacrmo-
psxKeHuH obHTaTesefl MCKYCCTBEHHOIO CIyTHHUKa Oyner CIe-
[IUaJbHBEIA annapart AJs CHycKa.

Uto 310 Gygmer 3a ammapar?

Kasasoch 6bl, Ipolle BCErO C HOMOIIBIO PAKETHOTO IBH-
raTesisi IOracuTb CKODOCTb, C KOTOPOH 3TOT ammapaTr [BHU-
XKeTcsl Mo opOHTe BMeCTe CO CIYTHHKOM X HpPefOCTaBHTH
€My BO3MOXKHOCTb NafaTh Ha 3eMJ0; 4TOOBl aCTPOHABTHI
[pH 3TOM He pas3buJuCh, HYXKHO BKJIOUATH CHOBA PaKEeTHEHIH
JBUraTesib, HallpaBUB CTPYIO ra3oB K 3eMJle, ¥ TeM CaMBIM
[OracuTh CKOPOCTh NajeHus. Tako# HanpamuBaomuics
crocob crmycka Ha 3eMJI0 EMeeT OfMH GOJbIIOH HemoCTaTOK:
OH TpebGyeT OrpOMHOIN 3aTpaThl TOIJIMBA MJsT TOPMOXKEHHUS
npu nameHud. IHecmorpss Ha 3T0, acTpoHaBTaMm OyAyllero
IpUIETCS NPHMEHATh ero AJs IOCafKH Ha IVIaHeThl, Ha KO-
TOpble HHAYe BEICANUTHCH OyIeT HeBO3MOXKHO.

Ho 3emns, Kak u HeKOTOphle MAPYrue IUIAHETLI, HMMeEeT
0cOGEHHOCTb, KOTOpasi 3aTPyAHSeT MOJeT Ha CIYTHHK, HO
3aTo 06Jeryaer cmyck ¢ Hero. Pedb npuer, Komeuno, 06 art-
mocdepe.

He/ib3st id 3aTOPMO3UTh NaJieHHE, BOCIONb30BABIIHCh COII~
poruBienneM Bo3nyxa? Ilpasma, npu stom ammapar And
Clycka Ha 3eMJI0 MOXeT HarpeTbCs [0 TaKoH CTeleHH,
YTO IIacCaXkKUpbl OKAaxKyTCH B OTHEHHOM KOJblle. 3HAYHT,
HaI0 YCTPOUTb TakK, YTOOBl CONPOTHBJ/ICHHE BO3[yXa, Hrpas
poJb TOPMO3a, HE CJMIIKOM CHJIbHO pacKaJujOo anna-
par AJs Chycka. DTOro MOXHO MAOCTHYb B MJIAHHPYIOLIEM
noJsieTe,



Jltonu, BO3BpallamIyecss Ha 3eMJII0 C HCKYCCTBEHHOTO
CIyTHHKA, CAAYT B CIELHaNbHYIO KPBUIATYIO PaKeTy-ILUIaHep
(BO3MOXKHO, UTO KPBLIbS OYAYT BBIABHXKHBIMH), HMEIOIIYIO
obdrekaeMyo (¢dopMy. PakerHblll ABHrartesb pasoBbET CHIY
TATU B HaNpaB/eHHH, POTHBOIOJNOXKHOM HAaNpaBJeHHIO IBHU-
JeHHUs] CIyTHHKA, HECKOJIBKO YMEHBIIHB CKOPOCTh IIaHEpa,
HO He MHOJIHOCTBIO moracus ee. [lnanep Oyjer cOpomleH co

z

Puc. 29. Cnyck co CnyTHHKa C HOMOLLbIO «KOCMHYECKOTO MIaHepay

COyTHHKAa H TepeiiileT Ha SJIHNTHYECKYI0 TPaeKTOPHIO,
IPOXOASAILYI0 depe3 3eMmHyio armocdepy. HyxHO Tak BhHI-
6paTb TPaeKTOPHIO, 4ToOLl yros Bxoja B atMoc(epy (mo or-
HOLIEHHI0 K T[OPH30HTAJbHOMY HANpaBJeHHIO) OB Kak
MOXKHO MeHbLIe.

JJist 3TOrO mJaHepy npupercssi o6OrHyTh 3eMJio, HOrpy-
3MBUINCH B aTMoc(epy Ha TOH ee CTOPOHe, KOTOpast HPOTHBO-
MOJIOXKHA MeCTy Havasa cnycka (puc. 29). JIBurasice HOYTH
rOPU30OHTAJbLHO, IVIaHep OyleT MeNJEeHHO TepATb CBOIO
ckopoctb. Cryck Ha 3eMJll0 3aTAHETCs, 3aTO OTHalgeT omac-
HOCTb upe3MepHOro packa/iusaHus IuaHepa. ITopmepxuBae-
MBI TOABEMHOH  cujoff, mJaHep mnpo#izer GoJjbluoe
paccrosHue, chyckasachb 0O cnupaau. Bo3MoxHO, 4TO OH



naxe oborHer 3eMJII0 HECKOMBKO pas, NMPEKIE YeM COBEepUINT
nocanky. CKopocTh mpH3eMJeHus SyneT MeHbIIe, eciH ABH-
JKeHHMe IIaHepa OyHeT NPOHCXOAHTb B CTOPOHY BpalleHHs
3eman.

Moxer cayuuTbCa M TaK, YTO IPH CIYCKe ¢ JaJieko pac-
[IOJIOKEHHOT'O CIIyTHHKA IIaHEP, PA30THABIUKCH IOHX Jel-
CTBHEM 3eMHOTO I[PHUTSXKeHUs, BOHIET B atMmochepy ¢ Ta-
KON GOJIBIIONH CKOPOCTBIO, YTO BBHICKOUHT U3 Hee H HauyHeT
06palllaTbCs BOKPYr 3eMJld, KakK CIOYTHUK C SJIIHITHYECKOH
opOHTOH, [TOCTENEHHO ONYyCKasich BCe HUXKe M HHXKe (KaK 3TO
MPOHUCXOAUT, ObI/IO MOJAPOOHO paccKa3aHo Ha cTp. 42—43) . Io-
3TOMY JJIsI TOTO, YTOOBI CIYCK He CJIMIIKOM 3aTsHyJCSs, NPH-
IeTCsi HEKOTOPOe BpeMsl «IPUKHMaTb» IJaHep K 3eMJe,
HCIIOJIB3YSI a3POAMHAMUYECKYIO CHJY, aHAJOTHUHYIO IO b-
eMHOHA cuJse (s 3TOr0 HYXHO OCOOBIM 00pasoM pacrnoJo-
XKUTb KpPbUIbfl, MepeBepHYB, TaK CKa3aTb, IUIaHep <«BBepX
HOTaMH»).

XoTss onmucaHHBIH crocol Chmycka CO CIOYTHHKA MU Tpen-
craB/sieTcsl ceffuac HaWJIyYIIMM, HEKOTODble YdYeHble I[Ipo-
JOJIKAIOT NOMCKH JAPYTuX BoaMmoxHocreil. Hampuwmep, npen-
JlaraeTcsl COBePUIUTh CIYCK He B HAeaJbHO 06TeKaeMoM
mjaHepe, a B annapare, KOTOphHIH Obl BcTpeuas GoJblioe Co-
[IpOTHUBJIEHHEe BO3[yXa, HO IpPeJOXPaHSJCS OT pacKaluBa-
HHSI BCOPBICKHBAHWEM HA €ro IIOBEPXHOCTb ClelHaJbHOM
XKHIKOCTH.

Koneuno, of6uraeMblfi HCKYCCTBeHHBIH CIYTHHUK Oymer
NOAAEepPKHUBATh PETYJISPHYI0 PaNHOCBA3b ¢ 3eMJell U C Koc-
MHUeCKUMH pakeraMu. Ilpu sTtomM cBA3b ¢ 3eMjiell CMOXKeT
MOJ/IePXKUBATBCS TONBKO HA TaKUX DaAHOBOJHAX, KOTODBIE
GyoyT XOpOLIO TPOXOXHUTH 4Yepe3d noHocdepy. JaumHa 3THX
paauoBosin GyneT, BepositHo, oT 3 go 100 canTHMerpoB!).
YeroitunBasi HerocpelCTBeHHAs DPajUOCBA3b OyfeT BO3MOXK-
Ha TOJBKO B MOMEHTHl <«IIPsiMONl BHAHMOCTH» TOLO IIYHKTA
3eMHOro Iapa, ¢ KOTOPEIM BeAyTcsi Ieperosophl. IToatomy
JJIsT HU3KO DAacIOJIOXKEHHBIX CHYTHMKOB BPeMs IIeperoBOpPOB
GyaeT HeNpOROJ/DKHTeNbHO. BrpoueM, ero MoxHo Oyner mpo-
AJUTb C ITIOMOINBIO MPOMEXKYTOUHBIX DPaJHOpeseHHBIX CTaH-
nui, pacroJoXkeHHBIX Kak Ha 3emJ/e, TaK M Ha JAPYrHX HC-
KYCCTBEHHBIX CIyTHHKaX.

1) JlnuHa BOJH PajHONepefaTyMKOB NEPBbIX HCKYCCTBEHHBIX CIYT-
HHKOB, KaK H3BECTHO, GOJblle AJHH BOJH YKa3aHHOTO [Hanas’oHa; 3TO
CKa3blBaeTCsl Ha KauyecTBe NpHeMa, 4TO M NO3BOJAET U3ydaTb CTPYKTYpY
HoHocdepHl.
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Tor ¢dakT, 9TO yXe JaBHO OCYLIECTBJAETCH <«PaJUOJIO-
kauusi JIyHel» (perumctpanms Ha J3emye PaJMOCHUTHAJA,
OTPaxKEeHHOro JIYHHOH IOBEPXHOCTBbIO), MOKasbIBaeT, 4TO pa-
JMOCBA3b, NaXe € CAMEIMH OTHAJIeHHBIMH HCKYCCTBEHHBIMH
CNyTHUKAMY, He BHI30BET 3aTPYyIHEHHH.

NyTb B KOCMOC IMTPOJIO)XEH

B 370l KHMKKE MBI paccKasaJju 06 HCIOJb30BAHMH M YCT-
POMCTBE HCKYCCTBEHHBIX CIYTHMKOB 3eMJHM, 00 MX HacTos-
meM u OynymieM.

Mer BuguM B OyAylieM Hally DPORHYIO MJAHETY OKPYXKeH-
HOH MHOTOYHCJIEHHEIMU MCKYCCTBEHHBIMH CIYTHUKAMH, [BHU-
JKYIIUMUCS BOKPYT Hee BO BCEBO3MOXKHBIX IJIOCKOCTAX M Ha
caMmbiX pas3HyYHBIX paccrofHusAx. Ha omHux M3 HHX HaxomAT-
cd aBTOMATHYeCKH JelCTBYyIoIIyMe NPHGOPH; 3TH CHYTHUKH
HCIIPABHO HECYT CBOIO CJyXO0y, Majo OTJIHYAIOLIYIOCH OT TOH,
KOTOPYIO BEINOJHSIIOT aBTOMATHYeCKHe MCKYCCTBeHHbIe CIYT-
HHKH, 3alyckaeMble B Hamy jAHU. Ha japyrux cmoyTHUKax
KUBYT U paGoTaloT JIONH: YyueHble — ACTPOHOMEI, (H3HKH,
6HOJIOrH,— UCIIOJIb3YIOUIMe KOCMHYECKOe IPOCTPAHCTBO MJIA
TAKHX SKCIEPUMEHTOB, KOTOpHIE HEBO3MOXKHO MpPOMEJATh Ha
3eMmJjle, HHXXEHEpBbI-CTPOHTEIH, MOHTAXKHUKH, cOGHpaoulue B
KOCMHUeCKOl 6e3nHe MeXXIJIaHETHEE KOpaOJiy, U JIOLU COBep-
eHHO HOBBIX mpodeccHil, 0 KOTOPBIX MEL ceffiuac Jaxe He MO-
JKeM I10J103PeBaTh.

Ho Bce 3T HCKyCCTBEHHEIE CHOYTHHKH — M PaJHOMAasiKH,
ofcayXUBaoIue KocMuieckue KopabJiu, M acTpoHOMHUUe-
cKkve 00CepBATOPHH, M CTAHUUU AJA PeTPaHCAALMM Ha 3eM-
JIO TeJeBH3MOHHHIX Ilepefad, W OOJIbIIME KOCMHYECKHE
[OPTHI — BCEro TOJBKO IIOTOMKH TOro HeGOJBILIOro Ilapa u3
aJIIOMHHHEBBIX CIUIABOB C YETHLIPbMS AJUHHBIMH yCaMU — aH-
TeHHAMH, KOTOpE 4 oxTa6ps 1957 roma 1o BoJie COBETCKHX
JIOfell HauajJ CBOe CTPEMHUTeJNbHOEe IBHXKEHHe BOKDYL 3eM-
HOro mapa.

BruiTe MOXKeT, HapHCOBaHHAs 3[0eCh KapTHHA KOMY-HH-
6ynp nokaxercs danractuueckodl. Ho passe 3amyck mepBeix
HCKYCCTBEHHBIX CIYTHHKOB He IpeICTaB/seT co0of ocye-
cTBJeHHe (paHTACTUUECKOH MeUuThI?

CoTHH JieT JIOJ¥ MeuTaju pas3opBaTh LENH TACOTEHHS,
NPHUBSI3BIBAIOIIME K 3eMJie BCe, YTO HA Hel HAXOAHUTCA — U
3Ta MeuTa OCYLIeCTBHUJIACh., YueHble, Mucateqad, (UAOCODLI
MeyTa/¥d O TOM [He, KOIZla 4eJOBEK BHIPBETCS B MEXKIJIAaHET-
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HOE IIPOCTPAHCTBO. DTOTO ellie He HPOM3OILLIO, HO YETBEpPO-
HOrMH NpYr gesioBeKa — cofaka — yKe «yd4acTBOBAa/J» B KOC-
MHYECKOM IIOJIETE.

CoBceM HemaBHO HauaJja INPETBOPATHCS B JKH3Hb MeuTa
JIIOlell — 3aCTaBHTh CJIYXKUTb ceGe 3HEpPruio, CKPHITYIO B
Henpax Mmarepud. OcCyIecTBJsSeTCS JaXe TO, O YeM HHKTO
U He MeuTaJ ¥ MHMO Yero IPOILIH HucaTesu-paHTacTH: CO-
3JaHHe YeJIOBEYECKHX PYK — OBICTPOLEHCTBYyIOILIME  3JIeK-
TPOHHBEIE MaTeMaTHYecKHe MalldHBl HAYMHAIT Bce OGOJb-
uie U GoJibllle 3aMeHATh YMCTBEHHBIH TPyH dYesioBeKa H He
TOJIKO IIOMOraloT €My IPOH3BOJIUTb YTOMHTEJbHBIE BBIYHC-
JIEHHs], HO U YNPABJSAIOT CAMOJIETOM, PYKOBOASIT TeXHOJIOTHYe-
CKUM PeXMMOM Ha IIPOM3BOJCTBE.

BesycnosHo, c6ynyres u cioBa KoHncrantuHa dpyapruo-
Buua IlnosnkoBckoro: «UesoBeueCTBO He OCTAHETCS BEYHO HA
3eMJie, HO, B NOrOHe 332 CBETOM M IIPOCTPAHCTBOM, CHAdasa
pobKO NPOHUKHET 32 Npefesbl aTMOC(ephl, a 3aTeM 3aBOIOET
ceGe Bce OKOJIOCOJIHEWHOE IPOCTPAHCTBO®.

3amnyck MmepBBIX HCKYCCTBEHHBIX CIYTHHKOB 3€MJIH IIPO-
KJIaAblBAeT YeJOBEKY IIyThb B MUPOBOE IIPOCTPAHCTBO.

Jliogy pmaBHO MeuTadu moObBaTh Ha Jlywe. Benmb mo
Jlynet coBcem 6susko —B <cpegdeM 384 000 kusiomerpos.
DTo BIOJNHEe «3eMHCe» paccrogHue. OXHAKO mocajgka Ha
JiyHy compsixkeHa ¢ GOJbIIMMH TPyLHOCTAMH. JIyHa mpakTu-
yecku He uMeer atmocdeprl. [losToMy GesomacHbIfl cllycK Ha
Hee BO3MOZKEH TOJBKO C IOMOIIBIO PAKETHOrO TOPMOXKEHHS,
a sT0 TpebyeT, uTOOBl pakeTa He TOJbKO yHecaa C 3eMJH
HeoOXONUMBIH AJd criycka Ha JIyHY JIMINHHE 3amac TOIJIHBA,
HO W H3PAacx0J0Bajia OTPOMHOe JOIOJHUTENbHOE KOJHYECTBO
TOMJINBA, 4TOOBl YHECTH ¢ 3eMJIH 3TOT JumHui sanac. Ilo-
HSITHO, UTO €CJH Obl JaxKe TaKoH cnyck Ha JIyHy HaMm ymaJcs,
TO y2X JAyMaTb O BO3BpAllleHHH INOCJaHHOTO Ha JIyHy amma-
paTta moMOH, Ha 3eMJi0, He NPUXOAMTCA: BeAb MJIs 3TOTO
pakeTe IPHULIOCh OBl B3ATb € COOOH ellle TONJIHBO, HEOGXO-
IEMoe HJs Bajera ¢ JIyHbl.. Jljas takux peficoB mpupercs
cHauajsa COOPYAUTb MEKIJIaHETHEle CTAHIWM BOJH3U 3eMyd
HJIA TIOCTPOHTb ATOMHBIE PaKeTHl.

U Bce ke «mrtypm JIyHBI» C IOMOIUBIO YNPaBJIsSeMBIX MO
pamuo pakeT, BepOSTHO, HauHeTcd B OJamxkaiimme ropel. Ho
pakera, mocjaHnas K JIyHe, He CTaHeT COBepIlaTb Ha Hee
mocajiky, a, JBHTasch IO TPAeKTOPHH, HaNOMHUHAoLIeH
O4YeHb CHJIBHO BEITAHYTYIO SJJIMITHYECKYIO OpGUTY HCKYC-
CTBEHHOIO CIIyTHHKA C anoreeM, HaxXOOsIIMMCH 3a OpOHTOH
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JIyuel '), oGorHer Ty cTOpoHY JIyHBI, KOTOpash He BuAHA C
3emJin 2), U BepHeTcsl K Hallled mJaHeTe. TeopeTHuecku mJis
TAKOrO MOJeTa JOCTATOYHO TOJBKO COOOLIUTB pakeTe OIHH
MepBOHAYAJBHBIH TOMYOK, NMOXOOHO TOMY, KaK 3TO [AeJIaeTcs
MpY 3amycKe HCKYCCTBEHHOro CnyTHHKa. COBETCKHe yueHble
C IIOMOLIBIO OBICTPOLEHCTBYIOIIMX 3JEKTPOHHEIX LH(PPOBHIX
MaIluH OTBHICKMBAIOT B HaCTosilllee BPeMs HawuGoJjiee BHIrOJ-
Hble, C TOYKH 3DEHHs Pacxofa TOIUIMBA, TPAEKTOPHH TaKOIro
noseta. JlJIsi ero ocyuiecTBJIEHHS IOHATOOUTCS, UTOGH, YJe-
tasg ¢ 3eMJH, PaKeTa pas3BHJIA CKOPOCTb, HECKOJNBKO IIPEBHI-
malomyto 11 xunomerpo B cexyHny. He wuckmiouena Bos-
MOXKHOCTb, 4TO Hocsie objera JIyHB yjpacrcsi IOC/TaHHBIA
ammapaT BepHYTb Ha 3eMJIo.

Ectp npyroii cmoco6 wucciaenosanus Jlyuel. Ilomieres
6ausko K JlyHe u momnas B cdepy ee NPHTSKeHHS, pakKeTa
CHOBA BKJIIOUMT Ha KODOTKOEe BpeMsl JBHUrartesb, 4ToObl pas-
BUTb KDPYrOBYIO CKOPOCTb OTHOCHTeJbHO JIyHEl, Takum oGpa-
30M, OHA IIPEBPATUTCA B HOKYCCTBEHHBIH CHYTHUK JIyHEL
JIBuxKeHMe TAKOTO CIyTHHKA MOXKeT IPOUCXONUTH OYeHb
HH3KO HaJ NoBepxHoCcThlo JIyHBHI, Tak Kak JlyHa, B oTinume
OT 3eMJH, NpaKTHUecKu JuiieHa artMmochepbl. C BBHICOTH
20—30 xummomerpoB Hax JIyHOH TeseBH3HOHHAs ammapa-
Typa, TOMellleHHas Ha paKeTe-CIyTHHKE, NepeiacT Ha 3eM-
JII0 BHIBl JIYHHOH moBepxHocTH. Ilposneras Hax Jlymo#t na
peicoTe 20 KHJIOMeTpPOB, CHYTHHK OyZeT ABUraThCs CO CKO-
poctelo 1,7 KMJOMETpa B CeKyHAY, coBeplllas ONUH 00OpOT
za 1 yac 50 MuHYT.

He mnmes B 3amace JoCTaTOYHOTrO KOJHYeCTBA TOILIMBA,
3Ta pakeTa TaK M OCTAHETCS CIYTHHKOM JIYHEI, OpefCcTaBJss
co6o#t Kak Obl map 3eMJIH CBOEMY CTApOMY eCTeCTBEHHOMY
CIIyTHHKY.

B Gosee mamexkoM OyAylieM MOXHO OXMEATh CO3IAHUSA
MCKYCCTBEHHBIX CIYyTHHKOB IuiaHer u CoJHIA, KaK ITOCTOSIH-
HO WJIM BPEMEHHO AeHCTBYIOIIUX HaOJIIONATENbHEIX MYHKTOB,
JabopaTropuii, MeXIJIAaHETHbIX CTAHIME.

YiereB ¢ 3eMad cO CKOPOCTbIO, Gosbiuel 11,2 kumomerpa
B CeKyHIy, HO MeHbiue#i 16,6 KuroMetpa B CeKyHIy, Koc-
MHYecKHH KopalJb IPeBPaTUTCH B HCKYCCTBEHHBIH CIYTHHK

1) Ecau 6bl He HCKaxkawollee BJHSHHE NDPUTSXXKEHHA JIyHH, To pa-
KeTa JeHCTBHTEJBHO JABHrajach Oh MO 3JIMOTHYECKOH Op6uTe.

2) Jeurascb Bokpyr 3emau, JIyHa Bce BpeMs NOBOpauHBaercs K
Heli OmHOH M TOH e CTOPOHOH: mnepHoi obpamenus JIyHHl BOKpYT
3eMau paBeH mnepHOAY BpallleHHs ee BOKPYT CBOEH OCH.
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Connna (u/u, ecaum YrofgHO, HCKYCCTBEHHYIO MJIaHeTy), NBH-
KYLWHUACA MO JIUNCY, B OZHOM M3 (OKYCOB KOTOPOrO Haxo-
nurcs CosHue. Op6uty Takoro Kopab/s MOXKHO pacCHHTaTh
TaK, 4TOOHl ero MOXKHO OBIJIO HCIIOJNb30BaTh I/ PeryaspHOH
cBas3u ¢ Mapcom unu Bewnepofl.

TIpeBpalienne xocMuueckoro KkKopabJs Ha HEKOTOpoOe
BpeMsl B HCKYCCTBEHHBIHl cIyTHMK Mapca sBHTCS TaKXe, IO-
BUAMMOMY, HeH30eXKHBIM 3STAaNOM Ha IYTH «3aBOEBaHUSI»
3TOH IJIAHETHL.

[lepBbie moseThl K mjaHeraM OynyT, TakuMm o06pasoM,
6ecriocanouyHEIMU. BrociencTBuH CHenaloTCs  BO3MOXHBIMU
[OCaJKH Ha ILTaHETHl, HMeIoIHe aTMocdephl (K HX UYHUCIY
OTHOCATCA M Hamu OJH3KHe COCeIH IO COJIHEUHOH CH-
creMe — Benepa u Mapc).

Kocmuueckass HaBurauusi CWJIBHO YIPOCTHTCS IIOCJE CO-
3MaHHSA aTOMHBEIX paker. OTnazer HeoGXONHMOCTL B HpoMe-
JKYTOUHOH OCTAaHOBKE Ha MeXIJIAaHEeTHOH CTaHIMH — CIyT-
Huke 3emsn. ChenaloTcs BO3MOXKHEIMEH IOCAAKM Ha ILIa-
HeTHl, JIMIIeHHble aTMOC(epHL.

HecomueHHO, Ha HauaJbHOM 3Tale <«3aBOEBAHUSI» COJI-
HeuHOH cHCTeMBl OYIYT OCYHIECTBJATHCH TOJIBKO MOJIETH
aBTOMATHUECKH YIPaBJsgeMblX paKeT, NPHUOOPE KOTOPEIX CO-
ofmaT no paguo Ha 3eMJII0 BaXKHble ZaHHBle 00 aTMocdepe
[J1aHeT, CTPYKTYpPe HX HOBEPXHOCTH H ONACHOCTSX, IOJICTe-
peramouiux OyIymiux HyTelleCTBEHHHKOB.

W ecan mosier ympapisieMO#l IO Pajuo pakKerhl BOKPYT
Jlyubl, moO-BHEMMOMY, IpOH30HAeT B caMmble OJikafiue
rojbl, TO MOXHO He COMHeBAaTbCA U B TOM, UTO YK€ B TeKy-
[IeM CTOJIETHH YeJOBeK CyMeeT MOKHHYTb 3eMJi0, 4YTOOHI
OTIPAaBHTLCA K [AJEKUM TAHWHCTBEHHBIM MUpaM.

Bce o710, emie Buepa Ka3sapllieecs CMeJBIM BBRIMBICJIOM
MeuTaTe/iell, CErofHs yxKe NpPeJCTaB/sAeTcs HaMeTKaMH TpaH-
IHO3HBIX IJIaHOB. 3aBOEBaHUE YEJOBEUECTBOM KOCMUUECKOTO
MPOCTPAHCTBA HAYasjoCh, I B 3TOM CMeJOM H GJaropogHOM
JeJe Ha MyTSX MHUDHOTO COPEBHOBAHHMsS YYeHBIX BCEX CTpaH
NepBEHCTBO TPHHA[JIEXXHT COBETCKOH Hayke,
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