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Beepenve

Jra 6powiopa nocesileHa npo6jeMaM MeXaHHKH MoJe-
Ta K ganexkum nianeram CouseuHofi cucremel — IOnurepy,
Carypuy, Ypany, Henryny, Ilnytony, a Takxke K HX ecre-
CTBEHHBIM CnyTHHKaM. IlepBble ueThpe M3 Ha3BaHHHIX NJja-
HeT 4aCTO HA3BbIBAIOT IJIaHETaMH IONHTEPHAHCKOH Ipynbl —
B OTJMYHE OT ueThipex NJaHeT 3eMHOH rpynnsl — Mepky-
pusa, Benepn, 3eman, Mapca, [laanersl BHyTpH OJHOHR Ka-
KOH-1160 U3  ’X HA3BAHHLIX IPYNN UMEIT HEKOTOphie 06-
mue QU3HYeL .¢ YepThl, pe3Ko OTJHYAIOUIHE HX OT IJIaHET
Apyrof rpynmul.

Tak, nianeTsl 3eMHOfi rPyNHBLI HMEIOT TIO CPAaBHEHHUIO C
N;1aHEeTaMH IONUTEPHAHCKOA TIpynanui He6GoJbimue pasMephl,
MaJble MacChl, OTHOCHTENbHO COJiblIHE CpeAHHe NJOTHOCTH,
COBEPHUIEHHO MHOH XMMHUECKHH COCTAB, OTYETJIHBO BhIPAMKeH-
Hble TBepAble LOBEPXHOCTH, He CJHIIKOM MOIIHLIE aTMOC-
¢epol. M xoT1s nosepxnoctn Mepkypus, Benepn, 3emnau u
Mapca oueHb HeENOXOXH APYr HaA Apyra, OAHO HX obiee
CBOMCTBO HECOMHEHHO: OHHM CNocoOGHLI TNMPHHATbL KOCMHYe-
CKkHA anmnapar, nocjaHHbil ¢ 3eman. M xota armocdepn
Tpex u3 31HX niaHer (atmocdepa Mepxypus, ecau u cyue-
CTBYeT, TO CTOJb Pa3pekeHa, YTO He MAET B CYeT) BecbMa
HECX0XKH, HO BCe OHHM INO3BOJAIOT KAaK CINYyCK Ha NOBepX-
HOCTb NJIAHEeTHl, TaK H TNOAbeM C Hee. MeXIy TeM KOCMH-
yeCKHHi anmapart, MROCTHTIMHH TNJaHeThl NHTEPUAHCKOH
TpylNnel, MOXET B JyyiieM CJyyYae OCTaThCH I/1aBaTb B
BEPXHMX CJOSX ee ra3oBoil G0OMOYKH, HO HE MOXeT Chy-
CTHTLCS Ha ee NOBEPXHOCTb, TAK KaK OJAs 3TOr0 eMmy MpH-
HI0Ch Owl MPEOROJeTh THICAYH KHJAOMETPOB TOJIIH aTMOC-
depbl, NOABEPrasiCb KOJAOCCAABHBIM [JaBJEHHSIM, BbiCOKHM
TeMllepatypaM Ha raybude W rube/ibHBIM XHMHYECKHM BO3-
aeficteuaM. Ho pgaxe ecau 6ot yaa’nochb KaKHM-TO TyTeM
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npeofoneTb TOaUly aTMochephl, morpyxasch Bo Bce GoJee
pasorpethie (4O Tbli€s rpajycoB) H IJIOTHbIE €€ CJIOH, Mbl
He HMeeM NpPeACTaBJIeHHS O TOM, 4ro Obl 0Ka3aJjoCh Ha TJay-
OvHe (M Ha KakoH, KCTaTd, rayGHHE?): OKeaH M3 BOLOpPOLA
n reanst (¥ Kako# rayOGMHH?) MJAM TBepjAas NOBEPXHOCTDb
(Bo3MOXHO, HampuMep, coctosimas ua lOuutrepe H3 KpH-
CTANNHYECKOTD, METaJJIHYeCKOro BOJAOPOaa).

Ecan ™Mbl w HafzeMm Koria-Hubylb HOCTOBEpHBIE OF-
BeTLl Ha 3TH BOMpPOCH!, TO, BEEPOATHO, €llle OueHb HECKOPO.
BecnomunM, 4uto Mbl ente He obnagaeM A0 CHX TOp AOCTO-
BepHO# TeopHell BHYTPEHHEro cTpoeHHs gaxe 3emau. B or-
nowenHu ke lOnutepa n nosoGHEIX eMy NJaHeT y HAC HeT
fin L1OCTOBEPHHIX aCTPOQH3HYECKHX MAHHBIX, KOTOPbIE MOTJH
Gbl Nleub B OCHOBY pacyeTOB, HU OOHIENPH3HAHHLIX TEOPHH,
0oCBelalmuX (U3NYeCKHe 3aKOHb, KOTOPHIM NOAUYHHAIOTCA
BEILeCTBa TNIPH HEOOBIYHBIX YCJAOBHAX, TOCHOACTBYIOIUIMX B
HeIpax naaHer. ‘ a

Hesatds nnanera Coaneynoit cucrembl — Ilayton Hu-
ueM He NMOX0XKa Ha MJaHerw rpynnsl IOnutepa. ¥ nac Her
DOCTOBEPHBIX CBEJAEHHH naxe o pasMmepax u Macce [layto-
H&, HO fICHO, YTO MO ITHM JpH3HaKaM (a TaKxe 10 MepHoO-
Iy Bpaillennst BOKPYr CBOeil 0CH) OH JoJiKeH Obl1 Obl nmpH-
HagneXaTs K rnsaseram 3eMHoOH rpynnel. KoHeuno, ycioBHS
Ha MOBEPXHOCTH 37O NJaHeTh, noayuatoiesi or CosHua B
1600 pas venbite Tensa, ueM 3emJsi, He MOFYT H OTIaJseH-
HO HanoMuHaTb naxe Mapc u rem 6oaece Benepy uan Mep-
KypH#i, HO no KpafiHell Mepe MOXHO He COMHEBaTbCi B CY-
LIECTBOBAHHK Yy Hero TBepRoH mnoBepxHocTH. Ectb Ha uTo
caauTtben! BrnpoueM, BO BCcex OCTalbHEIX OTHOLUIEHUSIX C
TOYKH 3peHHfi KocMoAnHavuku [layron fosken OblTh OT-
Hecen K nJjaneraM rpynnu lOmitepa.

Byemusasa o6sacte CoaHeyHol cHCTeMEl, 3ansitas op6u-
TaMH NJA3HET IONHTEPHAHCKON Tpynnsl, Npeacrasasier coboil
06/1aCTb KOJIOCCAJbHBIX PACCTOSIHHN, OrPOMHBIX NPOJOJXKH-
TEJAbHOCTEN NONETOB (MHOTHE TOALI W [aXe NEeCcATKH JeT).
3710 CTAaBUT Nepell KOCMHUECKOA TeXHMKON CJOKHble 3ala-
uH, OTJAHUAIONIMECA OT TeX, KOTOpble MNPHXOAMTCH ~pemarb
npu noserax K Mapcy u Benepe. JlocTaTOuHO BCNOMHHTD,
yT0 3a op6urtofi lOnHTepa HHTEHCHBHOCTb COJIHEUHOrO H3-
nydenus 6osee aeM B 25 pa3 cnaGee, ueM B pafione 3eMJH,
npuueM OHA MajaeTt NPONOPUHOHANBLHO KBaApaTy paccros-
nusi. [lo3TOMY COJIHEUHAS SHEPrus He MOMKeT NHTaTb HH
annapaTtypy, HH pagHonepelardukd KOCMHYeCKOro armnapa-
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Ta, B HABUraTe/bHbIX YCTAHOBKAX MOXET HCNONb30BATHCH
JAHIIb OTpagHyYeHHO, NI0OKA. annapaT He yuieJ elie AAJeKO OT
BHYTpeHHHX pafoHOB- CoaHeyHOH cucTeMH. Ha.. .cMmeHy
CTOJb XOpOINO ce6s 3apeKOMEeH[OBaBillHX -NpH HOJeTax K
Jlyne, Benepe u ‘Mapcy coaneynbix ...6aTapeil NPHXOAAT
AepHEIE MCTOUHHKK 3HEpPTHH. [lopTaTuBHAA slepuas IJ€K-
TPOCTAHLHMA JAejaercss 0OA3aTedbHBHIM 3JEMEHTOM KOHCprK-
IHH MEXIJIAHETHOH aBTOMATHUECKOH CTAaHIUN.

Oaunako B Hawy 3ajayy He. BXOQJHT paccmorpeﬁne -
KOHCTPYKUMM, HW HAYWHOH annapaTypbt;: HH-CHCTEM YHpas-
JeHHsi MEeXIaHeTHbIX cranuuil. Mal. GymeM . 38HHMATHECR
HCKJIOUHTE/NbHO BLIGOPOM HyTell W C€POKOB .QCYUIECTBJEHHA
nosetos k lQnurepy, Carypny, Ypany, Hentyay ». [laytos
HY, @ TaKke. BpIACHEHHEM BONpPOCA 0 HEQGXOAMMHX 3aTpas
TaX SHEPTUN HA KOCMHMYECKHH MOJIET HJH, UTO TO XK€, Q: He-

0GX0AMMO/ Haya/JbHOH Macce DaKerh- HOCHTEN,: .CTApPTYyIo-
mweil ¢ 3eMJH, HAM KOCMHYECKOH - paxeru ynera:omeu c
OKOJIO3EMHOH OPOUTHI. "

IporpaMmy HCCJeROBAHHA NAAHEE Mbi 6y11ev1 sanam-
BaTb TOJbLKO KPaTKO, B TOif CTENeHH, B KOTOPOW OHa OTpa-
XaeTcsl Ha M/JIAaHHPOBAHHH MEXIJAHETHbIX MOJETOB. . Totmo
TAK K¢ 0 CaMHX IUIaHeTrax 6y11y1‘ JIPHBOAATBLCA . JIPlIH*b T
IaHHble, KOTOpble Hymuu npH paccmo*rpeﬂuu Kocmuqecmﬂ
nepeseTon.

drta 6pouopa — He o n.rxauerax .ne)Kaumx 3a. op6u-
toit Mapca u nosicom aCTepPOH/IOB, a 'O. OJIETAX. K- HUM. .

OaHaKo ‘Tpexie uYeM - NEepeiTH  HernoCPeACTBEHHO, K. -1I0-
JleTaM Ha HHTEPECyIOLLHe HAC IJIaHEThbl, NPUBEAEM .XOTH Ol
BxpaTue OCHQBHble (PAaKTH KOCMOJHHAMIKH, 4TOOBL TOCjHe-
Iymwollee H3J0MeHHe OblIO NOHATHO uuTaTenio Ges o6pame-
HUA K APYTHM KHHTaM.



‘O6u.me _BOMPOCHI  TEOpHM
Me)KnJ'ICIHeTHOI'O noneTa

.I'lo.nen:l B CJAy4ae ynpolenHoi Mozaean
NAaHeTHLIX OPOUT

B nepnom npuGamxenun (HO oueHb XopoureMm npu6.i-
JKeHUU) JBUKEHHE BCeX IJIAHET, KOMeT, a Takke CBOGOA-
noe (6e3 yyactus nunrareneu) JBiKEeHHE aBTOMATHUECKUX
ME@XTUIAHETHBIX CTAHUNA W KOCMHYECKHX 30HJIOB, T. €. HC-
KyCCTBeHHBIX HeGEeCHLIX Ted, MOXKHO pAcCMaTpHBaTh KaK
NPOUCXOAsiLlee NOJ AefiCTBHEM OLHOrO JIAILbL PHTAXKEHHUST
ConHua, etsnu npenrnosarartb, YTO KOCMHUECKHI annapar
y:Ke JOCTaTOYHO AajeKo yHaJujca OT 3eMJal H eule He
NpUOIN3HICA K KakKOM- HUGY b niasere (HacKOJbKO AaJjie-
KO yHaJuiCid H HAaCKOAbKO CH/BHO NPUBAHZUJICSH, 3TO MUl
YBHIHM Jajiblie). B COOTBETCTBUH C 32KOHOM BCEMHPHOTO
TATOTCHHA OTCIOAa CJAeAyeT, YTO KOCMHYeCKHe annaparsl
ABHKYTCH OTHOocHTeabno CogHla no 3aauicy (B YacTHOM
cayyae, OKDYyXKHOCTH), napaGone wuau runepdose. Beskue
OTK/IOHEHHA OT 5THX OTHOCHMTENbLHO NMPOCTLIX ABHMEHHHA Moj
AeHCTBHEM HEKOTOPLIX MaJiblX CHJ Ha3blBalOTCHd 603Myiie-
HUAMU,

IBmxenue no napaGosie NPOHUCXOAHT B TOM Cayuae,
ecaH KOCMHYECKHI annapaTr HMeeT napaloAuydccKyio CKo-
POCTH, BEIYHCASIEMYIO N0 dopMYJIe

V= _2AM pan Vn=l/_.%;
R R

snece K=fM — epasurayuonnsui napamerp Coanua, rie
f — nocrosinnas BcemupHoro Tacoteuisa, a M — macca Codil-
ua; R — paccrosinue or Co.Hua.
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Ecin CKOpOCTb KOCMHYECKOro annapara MeHblie Ha-
paGo;nueckodt, T0o oH ABHxKercs Bokpyr CoJHLa Kak uc-
KYCCTBEHHAR NAQHETE TO 3JAUNTHYeCKOH opbure. Tak ABH-
JKYTCA H BCe eCTeCTBeHHble IJIaHeTHl, NpuYeM Yy GOJIbLIMH-
CTBa MX SJJIHNTHYECKHE OPOHTH MaJo OTJHYAIOTCH OT
kpyrosuix. CKOpOCTb ABHKEHHA MO KPyroso# opOurte paBHa

v,,p.:l/fM =l/ K
R R

H Ha3bBaeTCa Kpyeoeol. BexkTop KpyrosoH €KOpOCTH Ha-
npapsieH 00s3aTe/bHO NEPHCHAHKYJIAPHO- PAJHYCy, MpoOBe-
nexHoMy H3 uentpa CosHlla B TOUKy, THE HAXOLHTCA KOC-
MHYECKHH anmapar.

Hetpynuo Bumets, uto V, =V,, V' 2. ITostomy napa6o-
JiMuecKkas CKOpOCTb OTHacHTeabHO CoJjiHila BOJH3H ecTecT-
BEHHOH N/aaHeTHl NpHOAH3UTeabHO Ha 41% 60J1bl.l.le CKOpoO-
CTH CaMO¥ NJIaHeTHl.

Ecnn ckopocTb KocMHueckKoro amnapara 6osbnie napa-
60JIM4ECKON, TO OH IBHXKETCA MO TuNepOOIHYECKOH Tpaek-
TOPHH. Ero CKopoctb npH 3TOM HasbiBaeTcd aunepboaute-
cxodl. ‘

IBurasicb mo napaGose Hau runepGoJe, KOCMHYECKHH
annapat nokuaaer CoJIHEUHYI0 CHCTeMY, NpHYeM B MEPBOM
cjlyvyae ero- CKOpoctb (napaboJsiHyecKas), HenpepbiBHO yObl-
Bas, CTPEMHTCA K HyJI0 (3TO BHAHO H3 (GOpMyJnl AJd na-
pabo/IHUecKOl CKOPOCTH, €C/IH CUWTaTh R — oo ), a BO BTO-
poM, yObiBasi, CTPEMHTCHH K HEKOTODOH BeJIHYHHEe — OCTa-
TOuHOU CcKOpocTu Ha Obeckonewnoctu V . . Herpyano 3a-
NOMHHUTL HPOCTYIO $OpMYyay:

2K
Vrun =T +Vi HJIH V?‘xm =V§+V‘i .

Ha cpeanem paccroannn 3emau ot Coanua R3 =
=149600000 x» xpyroBas ckopocTb paBHa 29,785 xa/cex.
Ee naswBalor cpeiHeii OpOGHTAJLHOH CKOPOCTbIO 3eMJH.
[TapaGoanueckass CKOPOCTb HA TaKOM Xe PAaCCTOSHHH paBb-
Ha 29,785y 2=42,122 xm/cex.

Ecnau 6bl nama njanera He ofnangaja NpHTAKEHUEM, TO
JocTaToyHo Onisio Gbl K cxopoctn 3emuan 29,785 kam/cex no-
6aBHTb B HANpaBJEHHH JBHXKeHHST 3eMJH CKOPOCThb
12,337 km/cex, uTOOH mNOJYYHTb HauyadbHYI0 CKOPOCTb
42,122 Km/cex, obecneunBaioulylo noJjer no napatoJe, Ka-
calouleica 3eMHOl op6uTnl (puc. 1).



& 19neT 122¢yr.

12neér 356éyf.

, Gné*r_ 285¢yT.

Puc. 1. Tpaexropun nepesertos: mapaGonnueckas B KO-
TaHreHlUanbHbie 3.1 IMNTHYECKHe. YKa3aHbl NPOLOJIKH-
TeJIBHOCTH [Iepe1eToB

Ilpumem ynpowennyro monenb CoJHEYHOH CHCTEMBI:
NPEANONOKHM, 4TO OPOHTHI BCEX NJaHET ABJAIOTCH KpPyro-
BBIMH M JieXaT B TJaockoctH opbutel 3eMman. Torma we-
TPYAHO MNOHATHL, YTO, ABHrasch NMO HaweH napaboJe, Koc-
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MHYECKHA annapar ROCJAEel0OBaTeNbHO nepeceder OPOHTHI
Mapca, IOnntepa, Carypua, Ypana, Henrtyna u HnyTOHa

Ecau ynerets ¢ 3eMaH ¢ HECKOJIBKO MeHbIUeH, HO BCe
Xe noctatouyHo GOJBILOH CKOPOCTHIO, TO ABHKeHHE Oyner
NPOHMCXOAUTb MO IJNHHOMY 3JJHICY, H TOXe Bce OpOHTH
OyLyT mnepeceueHb!, HO AJS TOro UYTOOBI JOCTHYb KakKylo-
HUOYZIb KOHKDEeTHYIO TJaHeTy, AOCTaTOYHO BHIOPATh 3JJHI-
THYECKYI0 TPAaeKTOpHIO Mepesera, He Iepecexamoulylo, a
JHIIb Kacamoulyiocs OpOHTH 3TOH miaHeTol. Ecam taxas
op6ura mno-npexHeMy Kacaercsi QpOHTHI 3eMJH, 'TO OHa
nmpeacTaeser co00it KoTaneenyuasohol 3aaunc (IHIC,
Kacawiuics KBYX KOHUEHTPHYLCKHX OKDYHKHOCTeH) H B-
JACTCA TPAEKTOpUeld nepeseTa MUHUMAALHOU HAYANbHOL
ckopocTu (pHc. 1), T. e. Hanayuulel, ORTUMAALHOE C TOUKH
3pEHHs1 JHePreTHUECKHX .3aTPar. KoTdHreHnuaabHbie 3JJHUI-
THYECKHE TPAEKTODHH HA3BIBAIOT TAKMKE 20MAHOBCKUMU, TIO
MMEHH HeMelKoro yuenoro B. I'oMmaHa,- KOTOphiH YyKasan
Ha HHX B CBOEM Tpyle, onyénuxonaﬂ'ﬁom B 1925-5,

XoTa nojerhl K BHYTPeHHHM HBJlaHeTaM — MepKypuio H
Benepe —B 3T10li Gpownope He paccMaTpHBalOTCd, BCe XKe
panu TOJHOTH OTMETHM, 4TO N06aBOYHBIE CKOPOCTH (B ua-
CTHOCTH, MHHHMaJibHbIe), g6ecrieunBaloile HX AOCTHXKEHHE,
JOJKHBE OblTh HanpabBJeHs! B CTOPOHY, TPOTHBOHNOJONKHYIO
HanpaBJ/iennio ABHKeHHs 3eman.’ [Tostomy B Tabanne na
ctp. 10 ux snauennsa cHaGKeHb 3HAKOM MHHYC..

[lepener mo rOMaHOBCKOHK TPaeKTOPHH NPOAQIKAeTCH
NOAOBHHY NepHOAA o6pallleHHN. 0 HOJHOMY KOHTAHTEHLH-
anpHOMY 3Jsuncy. IlpuBopum -¢opMyny Xid BBIYHCACHHA
NpPOJOJ/IKHTENLHOCTH TOMaHOBCKOLO Nepeseras

T rou =64,5664) (1R, (1+RM )3 cyTOK.

3aecy paauyc R,, OpOHTHI MJaHeTH Ha3HaYeHHs JOJIKeH
OLITh BhIpaXeH B aCTPOHOMHMYECKHX eJMHHIaX, T. €. B pa-
Anycax opOHTH 3eMJIH.

ITpononkurensHocTh NapaboanyecKoro nepenera’

T, =82212 ]/R,,,.—l[yH——; (R w —I)J”cy'rox.

B MowveHT cTapra mnjaHeTa Ha3HauyeHHs JOJiKHA Haxo-
IHTHCA B TaKOH TO4YKe CBOEH OPOMTHI, YTOGBI OT MOMEHTa
BCTPEUH C KOCMHYECKHM aNnapaToM ee OTAe]d] -POMexy-
TOK BPEMEHH, PaBHBIA. MPOJOJIKHTEJbHOCTH Nepesera. Ha-
YaJbHOE MOJIOMEHHE INAHETH Ha3HaueHHs AJs aio60i BH-
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Gpanuofi TpaexTOopHM mepenera (B YaCTHOCTH, AAA roMa-
HOBCKOW uJu NapaBoaHyeckoil) 3ajaeTcs cnpefeieHHbIM
yraom 3emas—CoaHue—nnanera. DTOT yroa PeryispHo,
yepe3 TaK HasblBaeMblit cunodudeckud nepuod, foBTOPsET-
cqa. Cunopnyeckue nepuopw lOnurepa u Goaee HRaJsexux
MJaHeT JIHIIb HEHaMHOTO MNpPEeBHIMAIOT rOJ, TAaK KaK 3TH
NJAaHETH CTOJb MEIJEeHHO ABHXKYTCH, YTO YCMEBAIOT OYEHDL
HelaNeKo YHTH BHepej 38 BpeMs OJHOro o6op0'ra 3emau
Bokpyr Couanla.

3ddexT INANNTHUHOCTH
H HAKJOHOB OPOHT NAAHET

Haunem ¢ 3AAMNTHYHOCTH. OKCUEHTPUCHTET OpOHTH
3eMan HeBelWK, H Ha niaade CosHeuHOA cHCTeMbl OpOHTY
3eMaH Ha a3 OTJAHYHTL OT OKPYXHOCTH HEBO3MOXKHO,
OnHako B NepuresiHd 3€eMHON OpOUTHI CKOPOCTDb Hallelt NAa-
HeThl Ha | Kkm/cex Gonbuie ckopocTH B adeanu. losTomy
CTapT B NepHre/HH BHIrOJHee cTapra B adeauns, Uem nans-
we or CosHua LeJb. noJsera, teM 3T0T 3(dexT Goabiue.
Ecan npu Hexkoropoir. 106aBOuHO#l. CKOpOCTH B atbesHs
3emsau Moxer ObiTh AocTurHyt CaTypH, TO NpH TOH Xe
CKOPOCTH B MEPHIreJUH YXKe MOKeT ObiTb AOCTHTHYT Ypai.
AnajornunsiM o6pasoM, ecau B adenun 3emau go6asov-
Haa CKOPOCTh M03BOJSAET JOCTAYL ¥YDPaH, TO B MEpHTeHt
oHa ofecneynBaeT AOCTHAEHHe I]nyTOHa B ero a(bemm H
Aaxe ropasfo GOJI UIMX PaCCTOSHHUI.

DANHNTHYHOCTb, OPOMT NJaHeT-UeJell UMeeT MeHbilee
3HAUeHUE, XOTd, KOHEUHO, Jierde MpH NPOYHX paBHBIX ycC-
JOBHAAX AOCTHYb MJIAHETY B ee MepHrejuH, yem B adenun.
OcobenHo 3to 3ametrHo Ans [layToua, KOTOpHifl B - CBOEM
nepuresvn pacnoJoxed Oanmxe K Cosuuy, uem Hedryu.
(Ilayton B 1989 r. npuaer B cBOit Mepurenuil BrnepBbie MOC-
ne csoero oTkpuiTHa B 1930 r.; ¢ 1979 no 1998 r. Ilayron
6yzer O6anxke Kk Coanuy, yem Henrtyn). [lockoabky  ocit
ancHjy opOMT nJjaHer (JAHHHH, COeJHHsAIOIIHE adetHy C mc-
pHreJHsIMH) He COBMajalT ¢ JadHuel ancua 3eman, 10
IOJIeTH N0 KOTAHIeHUHAJbHbIM 3JJHICAM B NPHuilUNE He-
BO3MOMHBI.

OZHAaKO 3/JMUNTHYHOCTD OpPOHUT OTCTYn4eT Ha BTO-
poit MJMaH no cpaBHeHH!I0O C TeM (aKTOM, YTO BCe OHIE
pacnoyioKeHbl 8 pas3HbIX TJIOCKOCTHX, XOTd (32 HCKAOYC-
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HHEM, opénm [layrona)..u Mas0 HakNOHEHHBIX K TLIOCKO-
CTH OpGHTHI 3eman (naockocTu axauntuKy) !,

H3ofpaxaemple Ha nuanax CosHeuHoH CHCTEMH op6u-
Tbl cba}mmecxu npeﬂcmBnmo'r co6oit mpoexuuu opoHUT
Ha MIOCKOCTb SKMUNTUKK. Ha TakoMm nnane .MOXHO 10-
CIPOHTb TPAEKTOPHIO Nepenera, GJU3KYI0 K TOMaHOBCKOM, a
MMEHUO TAKYyIO, KOTOpAf, XOTA W -He OyleT B TQUHOCTH Ka-
carenbnou K OpOHTE.. 3ewm HO IO KpaiHed -Mepe. OyIeT
NPeACTaBaAATb coG0H NOAOBHHY 3aaunca (yrJosas gadb-
HOCTb, Depejera .Oyder papua. 180°).. Qanaxo, NpUOLIB B
TOUKY, AMaMETPaALHO npomaononomnyio (Mo OTHOLIEHHIO
K Commy) TOUKe CTapTa, KOCMHYECKHH annapar, ABHKY-
uidica B n.nocxocm AKIHUITHKH, NOYTH HABEDHAKA He Hail-
BeT, TYyT MaHETLI-LeNH, KOTOpas B 3TOT MOMEHT MOXET
oxaahwca Ha MUANHOUBI, KUIOMETPOB. «BRILICY MM <HAKE»
UJIOTKOCTH IKJUMTHKM.

Hckalouennem siBasiercs c.nvqan KOl"lIa TouKH c*rapTa
H IPHOLITHA NeKAT HA AUHUL Y3206 — JIMHHK NEepeceyeHHs
NJ0CKOCTeld opOuT NJiaHer cTapTa W Hasfauvends. Ho ecau
3eMJisl OKa3anach.Ha JUHMA.Y3JI0B, TO 3TO €IUE HE 3HAUMT,
qro HACTYNHA MOMEHT, GNaronpusiTHHIA. AR CTapTa, Tak
KaK CKopee BCero 1pu 3TOM He6JAronpuATHO pacnonoxena
unaﬂem HA3HAYECHHA,

.TloaBeaeM MTOrH.
. " QnTHMaNbHOM Tpaemopueu Hepenera ABAAETCS Tpaex-
Topus, Tpebyloyias MHHAMAJBLHON 100aBOYHOA CKOPOCTH.
ITostomMy oua MOXeT ObiThb TOAbKO €200 HAKJOHEHa K
N/IOCKOCTH 3KAHNTHKH. Ee Yriosas NansHOCTb OTAHYAETCA
07. 180°. Oanako momenr, 61aronpHsITCTBYIOLHI . 3aIyCKY,
MOXET OblTbh npué.nmxeuno BbIYHCJIEH B COOTBETCTBHH C
VIPOUIEHHOH MOAE]bIO MJaHeTHHX OPOHT; JAOCTAaTOYHO
3HaTh HEOOXOAMMOE HayasbHOE NOJIOKEHHE NJaHeT («yroJ
nauaapHoM Koucburypaunﬂ») H npocaeiuTb no Tabauuam
I'@JTHOUEHTPHYECKHX JA0JroT nJjader (OHH OyGJHKYIOTCA),
xoraa otio HactynuT. M X0oTA Mbl npH 3TOM CKOpee BCero
nonaaeM. B HCTHHHOE «OKHO .3allycKa», KOrflla BO3MOXKeEH
CTapT Npd JAOIYCTHMbIX 3HAYCHHAX A0OABOYHOH CKopocCTH,

! BoabwWofi 3KCUEHTPHCHTET R CHJBHBIE HakjoH opbutw [layTona,
KaK H ero Majble pa3Mepbl, BbIAE/AOT 3Ty NJaHETy W 3acTaBARIOT NO-
M03pcRaTh B Hed uau OwiBulero cmyTHhka HenTywa, mokunysuwero cpoio
n;anety noj AeficTRMeM BO3MYILEHHHl CO CTOPONB APYTHX MJaHeT, WiH
npeaCTaBHIeNs 3aHeN1yHHOro mosca aCTepouj:Los HAMH eile He oéua-
PYKEHHOIO,
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MOANUHHBIT MHHUMYM ee (C YY4E€TOM 3KCIEHTPHUCHTETOB H
HaKJOHOB OPOHT) OKaxerca B JIPYroili MOMEHT H MH MO-
JKeM OIIMOHTBbCA Ha Tedsid Mecslu. TouHO TakK Ke, 3Had,
yto 3amyck K IOnuTtepy aMepHKaHCKOTO KOCMHYECKOTQ ail-
napata «ITnonep-10» 6b11 npousseaen 3 mapra 1972 r., M,
npuGaBHB CPpemHUl cuHoAMueckull nepuon lOnutepa 399 cy-
TOK {npuMepHo 13 Mecsines), MOXKEM OXKHAATH CAEAYIOULETO
sanycka K lOnurepy npumepno B anpeae 1973 r. (oH mpo-
nsowen daktHuecku 6 anpens).

BraronpusitHble «OKHa CTapTOB», MOBTOPAIOLIHECH NPH-
MEpHO uepe3 CHHOAHUYECKMH MEPHOX, OTAMYAIOTCH APYF OT
Apyra. Han6Gosee xopomu Te H3 HHX, KOTOpble TONAfaioT
Ha nepuoan 6H30CTH 3eMJH K JHHUH Y3J0B.

TouHblfl pacyeT ONTHMAJABHOIO MOMEHTa CTapra NPOHU3-
BOAKTCH € Y4eToM BceX (HhaKTOPOB C NOMOUIbIO 3JEKTPOH-
HBIX BBIYHCUTENbHBIX MAaLUHH. '

Yuer nputaxenus 3eman

Ho cux nop Mm paccMaTpHBaJM JABHXEHHE KOCMHYE:
CKOrO anmnapara BAaau OT 3emun, 3a TpenenaMH TaK Ha-
suiBaeMo#l cepot Jeiicteun 3emau. He -Brasasch B-nogpo6-
HOCTH TeOpHH, MO3BOJSIOIEH BLIYHCINTD pa3Mepbl  3TOH
06/1aCTH TPOCTPAHCTBA, MPOCTO YKaxKeM, YTO pajguyc cde-
pbl AeHCTBHA 3eMJH MOXHO NMPHHATh TIPHMEpPHO 3a | MHJI-
JHOH KHJIOMETPOB, a TPaHuly 5ToH cdeprl MOKHO paccMar-
pUBaThb Kak «MeCTHYl0 OeCKOHEYHOCTb», T. €. OecKoHed-
HOCTb B Macuitabax 3eMHOTO TATOTEHHUSI.

[TosicuuM, yto O3Hauaer 3Ta He CAMIIKOM uerkas ¢op-
MYJHPOBKa.

Bce, uTo rosopuJoch Bbltiie 0 TPAEKTOPHAX CBOGOLHOrO
ABHIKEHHs! B TIOJIe COJIHEUHOTO TSFOTeHHSA, CHPaBeldIHBO H
15 JBHXKEHHS B cepe NeHCTBHS 3eman nox AeficTBHEM
3€MHOI0 TATOTEHHS, KOrjia BCEMH OCTAJbHBIMH CHJaMH
MOXHO TNpeHefpeyb. B uyacTHOCTH, B3J€TeB C 3eMHOH no-
BEPXHOCTH, NOCTHUb «BOECKOHEYHOCTH», T. €. rpaHulbl cde-
pHl Jde#icTBHs 3eMJH, C OCTaTOYHOH CKOPOCTBIO U« MOXKHO,
ABurasich no runep6ose. [IpH s3ToM HavanbHas runep6o.n-
yecKas CKOpPOCTb Uy Halaerca no gopmyJe

2K 3

2 2
vo=vn+vimm v§= +vu,.
3aech v , — napaboJinyeckasi CKOPOCTb (omocme.nbno 3eM-
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AOro TATOTEHHSI) HA PaCCTOSHAH ry OT LEHTpa 3eMJH, a
K 3 —rpaBuTaunoHHuit napamerp 3eman. Jing npoctoThi
YyacTo 3a ro NPUHHMAIOT pajmuyc 3eMad r*, HO ellle yallle
HeKoe CTaHmzapTHoe paccrostaue. O6uiuHo 310 r*-+200 KM,
T. €. NpelnoJjaraercd, 4T0 paKeTa-HOCHTeJb 3aKaHYHBaeT
pasron Ha Bbicote 200 kM HJIM 9TO CTApPT NPOH3BOAHTCA C
OK0J103eMHOH OpGHTH BhicoToH 200 x#; 3T0 OJH3KO K
HCTHHHBIM 3HaY€HHAM.

Mpl nepeinnu K 0603HaYeHHSAM DACCTOSAHHA U CKOPOCTEH
CTPOUHBIMH (MajbiMH) O6yKBaMH, UTOObI OTJHYHTb BeJHUYH-
Hbl B TEOLEHTPHUYECKOH CHCTEeMe KOOPIHHAT (OTHOCHTEJLHO
3eMJaH) OT BeJHUKH B [EJHOLEHTPHUECKOH CcHCTeMe (OTHO-
curenprio ConHna).

"~ QueBHAHO, «CKOPOCTb .Ha 6ECKOHEYHOCTH» Uo —3TO H
ecTb Ta camas no6aBouHas CKOPOCTb, KOTOPYIO HYXHO BeK-
TOpHO 106aBUTb K opOHTabHOH cKopocTH 3emaun V3, uto-
6bl TIONYYHTb HAYAJbHYIO CKOPOCTh Vi TeJHOLEHTPHYECKOTro
IBHXKeHH. B TepMHHax KHHeMaTHKH: V3 — nepenocsas,
V. — OTHOCHTeNbHasA, Vp— abconmoTHas ckopoctH., SlcHo
TaKXe, 4T0 MHHHMyMY XOGaBOYHOH CKODOCTH COOTBETCT-
BYeT U MHRHMYM RadyaJbHOH CKOPOCTH Up.

‘- TNoJie3H0 BHIYHCJAHTD MHHHMAJIbHYI0 HAaYaJbHYI0 TIeo-
IEHTPHUECKYI0 CKOPOCTb Uy, KOTOpas obecrneddBaeTr mnocne
BBIXQZA -KOCMHYECKOro annapara H3 cdepel ReficTBHA 3eM-
JIH ere NocJeXylollee ABHIKEHHEe N0 Ie/IHOLEHTPHUYECKOHd ma-
paboie -~ TaK Ha3BBAEMYIO TPETbI0O KOCMUKRECKYIO CKOPOCTb.
Kak O0pwio wHaAAeHO BhilIe, B 3TOM CJly4de U.=
=12,337 kmfcex. Ecny NPHHATD y NOBEPXHOCTH 3eMaH
v, =11,186 km/cex, To ve=) 11,1862+12,3372=16,659
kmfcex. TakoBo TeopeTHuyeCKOe 3HAUEHHE TPETHEH KOCMU-
4ecKofl CKopocTH y noBepxHocTH 3emau. Bosee peanbHbiM
fIBJIIeTCS 3HAUeHHe ee HA BoicoTe 200 K

vo=y 11,0152+ 12,3372 = 16,539 xm/cex.

BeauunHa CKOPOCTH U . IOJHOCTbIO ONpelensieTcs Be-
JHYHHOH CKOPOCTH Up, NPHOGPETEHHON NPH pasroHe, a He
ee HanpabJjenueM. Hanpasisienne e CKOPOCTH U, OT KO-
TOPOTO B 3HAYUTEJbHOA CTEMEeHW 3aBHCHT CKOPOCTb V),
onpenessionlas reJHOLEATPHYECKYI0 TPaEKTOPHIO, NPaKTH-
YyeCKH COBNajaer C aCHMITOTOH ! reoueHTpHYeCKOH TrHIep-

! AcuMnrora rumepGossl — 3To npsiMas JHHHA, K KOTOpO#l Heorpa-
HUYEHHO NPHUGIHKAETCH BETBb [HNEPOO/N NPH yXole B GeCKOHEUHOCTD.
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Gonpl NMoAxoxa K rpanuie chepu- geficrBua 3eman. Cyme-
CTBYeT GeCKOHEUHOe KOJIHYECTBO Takux runepbod.. Haumyu«
[IME H3 HHX COOTBETCTBYIOT FOPH3OHTAJbHOW Havakk-
HOM CKOPOCTH Ug. [les1o B TOM, 4TO Pasrod A0 TOPH3OHTAJL+
HOHM HauanbHON CKOPOCTH vy TpebyeT Mehbileil saTpaTsl pa=
KeTHOro TONJIHBA, YeM KPYTOH pa3rod- o TO# Xe CKOpOs
CTH, KOIla BEJWKH TaK Ha3bIBAEMble ZPABUTAYUOHHbIE KO+
Tepu, T. €. IOTePH Ha NPEOLOJIEHHE CHJH: TKECTH. '
Veo N R

TunepBonieckire !
/  TPAEKTOPUM S

Fpanuya
¢pepol aeiicreus
Sennn

{ 6ecronieunocrs’)

OKpY®HOCTb
op6uTcanb|x crapros U

"Mpowmexy Tourbie opbuTal

Puc. 2. I'nnepBosnueckHe TpaeKTOPHH MOAXOAA K rpaHuue cdepn ,Cleﬂ*
CTBUS ¥ KPYroBHE MPOMEXYTOUHHE OPGHTHI OXH/AHHUA.

Kak nokaseiBaer puc. 2, nmpuroiHbie runepGonnueckue
TPAEKTOPHH, HAYMHAIOILHECH [OJNOTHM Pa3roHOM, oOpasyioT
NMOBEPXHOCTb BpallleHHs, OCb KOTOpPoH cama morjaa Oul cJay-
KHTb TpPaeKkTopHell (eZHHCTBEHHOH NPAMOJHUHEAHOH) BbLIXO-
Aa K rpaHuue cdepnl gefctBua 3emuan. Uepes Jaobyio ToY-
Ky 3eMHOHN MOBEPXHOCTH H 3Ty OCb MOXET ObiTh NpOBeAeHa
MJI0CKOCTb, KOTOpAasi MepeceyeT YyKa3zaHHYl MOBEPXHOCTH
no npurojHofl TpaexktopHdH. M3 3TOH Touyku MoKer OHITh
3aMylieH CHYTHHK Ha INPOMEKYTOYHYI KPYroBYIO OpOHTY
OXHAAHUSA, JeXKaUYl0 B ITOH MIGCKOCTH, 4TOOul C OpPOHTH

I5



nepeiiTH Ha runep6onnyeckylo- TpaekTopuio, AoBels opOu-
TaJbHYI0 CKOPOCTb MO CKOpoCTH Up. Mmnysabc cxofa ¢ 0p-
6uTHl AOMKEeH coobLaThCa NPH NepeceyeHHH B HYXKHOM Ha-
npaBJeHHU <OKPYXHOCTH OpOHTAAbHBIX CTApTOB» (PHC. 2).

B reuenue cyrok Gnaromaps BpauleHHI0 3eMJH MOXET
ObiTb BoIfpaHa Ta MJM MHad NPOMEXKYTOUHAst CIyTHUKOBAS
op6ura: uro6bl Jydlle BOCAO/Ib30BaTbCsl OKPYXKHOH CKO-
pPOCTbIO KOCMOAPOMA, HJIH u4TOObl BHIATH HA rpaHuuy chepbl
neictBua 3eman B TouKe, OsMie pacmoJOXKeHHOH K I1J0-
CKOCTH 3KJHNTHKH, WJAH (3T0, noxanyfi, rnaBHoe) uToObl
BOCIIOJIb30BATbCA YiKe CYUeCTBYIOLLEH CeTblo Hab/aoAaTe b
HBIX CTaHOHH H T. A.

" ‘Manesp crapta ¢ OpOHTH, COBepilleHHO obA3aTesbHLIRA
B Cayyae HebGJaroApUSITHOTO reorpaguyeckoro MoN0XKeHHUs
KOCMOZpOMa, He MO3BOJseT NMOJNHOCTbI0 H36aBHTbCA OT Tpa-
BUTALHOHHBIX TOTEPb W TOPa3i0 MEHbLIHX a3pOXHHAMHue-
CKHX noteps - (fioTepb Ha TpPeOAOJeHHe CONPOTHBIEHHS arT-
moctepni). ‘[lo.kpaiineli Mepe norepu npu BbHIXOZE Ha Kpy-
rosyio opOuTy HeH3bexHbl. Mbl 6yaeM HX OLEHHBATH, CJe-
Jlysl HEKOTOPBLIM 3apyO6eKHBIM aBTOpaM, COBEPLIEHHO YCJIOB-
HO B 1,6 Kmfcex, a moTepsAMH NpH CXOJe ¢ KPYroBoil opGH-
Tbl ‘6yaeM npeHeOperatb. Mpi TeM caMbiM MpeanoJjaraes,
4TO ‘ecain Gul OTCYTCTBOBAJO CONpPOTHBJeHHe aTMochepnr H
3eMHOe NPUTAXKEHHE, TO pakera-HOCHTeNL Habpanaa Obl Ha
1,6 kmfcex Goabluywo ckopoctb. [lonnasn, dakTHuecKn Hena-
6paHHast, CKOPOCTb Ha3blBaeTCs WOeaAbHOU WU XaparxTe-
pucruveckod.

Yuer npuTAKEeHHA NAaHEThI-UeaY

Tenepy, nocse TOro Kak Mbl DacCMOTPeNH YUYaCTOK TIO-
Jera BHYTpH cdepbl AcHCTBHA 3eMaH, a A0 TOro OOCYLHJU
JBuXKeHHe BHe 3TON cdepbl AeHcTBUA, OOPATHMCA K KOHEU-
noMy yudctky nonera. Kocwnueckufi annapar npubauxaer-
¢ K naanere HazHauenus. C Kakoro-toO MOMEHTa Ha €ro
JBHMKEHNH HAayHHAET BCE OHIYyTHMEE CKAa3bBaThCA NpUTHA-
>KeHue 3TOH naaHerbl. BHyTpu uexoropoil obaactd, okpy-
JKaoleR 1y1aHeTy U HasblBaeMOH ee cepolt AelcTBusl, Ae-
Jaeics BbIrOfHEe pacCMaTpHBATL ABHIKEHHE HE KaK refino-
LeHTpHyeckoe (T. €. He «oTHocutesbHo CoJHILa»), a Kak
IJIaHETOleHTPHYECKOe — B CHCTCME KOOpJHuIiaT, T10CTyna-
TeJbHO ABHXKYllefics BMeCTe C IeHTpom maadersl. [lnaue-
TOLCHTPHYECKOE ABHIKEHHAE, e€Cad lpenedpeyb BO3IMYIEHHH-
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MH, MOXeT DPOUCXOAHTb TOJILKO MO 3JJAHMcy, mapabose
uayu runepboie.

MoXHo [0KasaTh, 4YTO IJTaHeTOLUEHTpHYeCKass CKOPOCThb
BXOJa KOCMHYeCKoro amnnapata B cdepy HeHcTBHS J11060i
miadetsl ConHevHOH CHCTeMbl BCera 3HAUMTEJNbHO NpeBbl-
ulaet MeCTHYI0 NMapabosuvyecKyld CKOPOCTb OTHOCHTEJILHO
nnanetbl. TToyTOMy ecnn KocMuuecKui anmapar He 3afener
atmocepy nnaHerb, To OGOTHYB ee, OH, JABHrancb NoO TH-
nep6oIHUECKOH TpaeKTOpHH, TlepeceyeT TrpaHudy coepnt
OeACTBUA U fepeififier B 06/acTb NPEHMYLIECTBEHHOTO BO3-
IefCTBUS CONHeYHOR rpasutauun. [IpH 3ToM BBHIXOA H3
chepbl meficTBHA NJaHeTbl OCYyHIeCTBJsETCS € TOH Ke 1O
BE/NIHYHHE [J1aHETOLEHTPHYECKOH CKOPOCTbIO, YTO H BXOi
B Hee. HanpapieHus Xe BeKTOPOB NJaHETOLEHTPHYECKHX
CKOpOCTell BbIXOAA M BXONa OTJAHYAIOTCH TeM CHJbHee, ueM
6/1HXKE K IIaHeTe NPOXOJAHUT NpoJeTHAA TPaeKTOpHA.

JlanbHelilee reJHOUEHTPHUECKOE ABHMEHHe MOXKeT paj
3uTeJbHBIM Q6pa3oM OTJHYATbCA OT TeJHOLEeHTpHYECKOrd
IBHXeHHs1 10 Bxojga B cdepy neiictBusa. Ilpoxom cdepst

NY . ReHCTBHSI MOXeT ObiTb, TaKUM 06pa3oM, HCNO/Ib30BaH MJf
TaK HasbiBaeMoOTo neprypbayuonHozo manespa (neptypba-
I}l — BO3MYllleHHe) — IleJleHanpaBAeHHOr0 H3MeHeHHs re-
JINOUEHTPHUYECKOH TPAEKTOPHHM [Js JOCTHIKEHHS JADPYrHX
IJ1aHET, BbIJIETa H3 IJIOCKOCTH 3KJHNTHKH, mnosaeta K ConH-
Ly H T. A.

Bo MHorux cayuasix 3tdhdeKTHBHOCTL MepTyp6anuOHHOro
MaHeBpa MO)KeT ObiTb yBeJHYeHa, eCaH COOGIIHTb BO/IU3H
o6/ieTaeMON TJ1aHeTHl AOMOJHHUTENbHBLI HMIYJbC CKOPOCTH
¢ NOMOlIbI0 60PTOBOH ABHraTeNbHON YCTAHOBKH (aKTUBHObLL
obaer).

IpuGankeHHblfi MeTOl pacueTa TPAeKTOPHH

[axe ecnu, oTKazaBWIuCh OT TNPHOJHKEHHON MoJeni
HJaHETHLHX OPOHT, Mbl TIPHMeM BO BHHMAHHe TOYHbie JaH-
Hbie 06 op6uTax 3eMJH H IJIaHeTHl Ha3HAYeHHS (IKCHEHT-
PUCHTET H HAaKJOH), a TaKXe O Maccax IJIaHeT, H3JOMeH-
HbIHl Bhbllle METOX pacyera MeXIJaHeTHHX OpOHUT He sAB-
JaseTcs TOUHbIM. B caMoM fene, 3TOT MeTOJ 3aK/II04aeTcsi
B TOM, YTO BCe NPOCTPaHCTBO pasbuBaercss Ha o6JaacT,
BHYTPH KaxXKJOH H3 KOTODLIX YUYUTHLIBAETCH TIPHTSKEHHE
TOJIbKC ORHOro HeGecHoro tena — 3eman, ConHua wiau niaa-
HeTsl HasHaueHHs. COOTBETCTBYIOWHH KYCOK TPaeKTOpHH
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npeacTtas/sier co60# Tak HA3LIBAEMYIO KOHHUECKYIO KPUBYIO
(3aaunc, napabosna uan rknep6osa), a [IOTOMY H METON
YACTO Ha3blBAIOT KYCOYHO-KOHUHECKUM.

OTOT Merol MOXHO PasjiHuHbiM 06pa3oM yTouHATb. Mo-
’HO, HapUMep, He CUHTATb rpanuly cdepul HeficTBus 3eM-
Ju «MECTHOR OGeCKOHEYHOCTLIO», YHUHTHIBAA BEJAHYHHY pa-
auyca chepntl. MOXHO YTOUHUTL BeNMUHHY 3ITOTO pajuyca,
u3bpas Bmecto cepbl AefCTBUR Tak Ha3wiBaeMylo chepy
BJUAHUS ¢ NMPHUMEPHO BABOe GosnblMM pagvycoMm (cooTBer-
CTBYIOUlHe paauychl B MaH. xM: ana 3emaun — 0,93 n 2,50;
aaa IOnurepa — 48,2 u 88,0; nas Carypswa — 54,5 n
108,0; nna Ypawa—>51,8 m 116,0; ans Hentyna — 86,8 u
194,0). B ofoux cayyasax TOJNyd4aercss HE3HAUHTE/IbHOE
yTOuHeHWe HauyaabHol ckopocTH. [opasgo Goablnee 3Haue-
HHE HMeeT yueT paauyca chepni AefiCTBHS NAAaHETHI Ha3Ha-
yeHHs, 0COGEHHO AJs Ranekux nJjanetr (Mepkypuil, Bene-
pa u Mapc HMelOT CpaBHHTENbHO HeGoAbIIHE padHyCH Cdep
NefiCTBHA), KOTZla PAaCCUUTLIBACTCH MPOJAONKHTEJIbHOCTE Tie-
peserta.

®dakTHueCKH, KOHEUHO, HAa KOCMHUeCKHH annapart Ha
mo6oM yuacrKe nojeta AeACTBYIOT NPUTAMEHHUA <«NOCTO-
pOHHHX» TeN: BHYTPH cdephl AefcTBus 3eMan (ocoGeHHO
B61H3u ee rpavunul) — CosHua, BHe ee— 3emau (riaas-
HuiM o6pa3oM BOAH3KM TOA Ke TPpaHHUB) U APYTHX MjaaHeT
(ocobenno lOnutepa). Crporo-to rosops, cienyer Y4HTH-
BaTh nputsxenus Bcex Tea Coaweunofi cucremu. Ho, Bo-
nepBbIX, 3TO NMPHBENO Gbl K KOJMOCCAAbHBIM BLIUHC/HTENb-
HBIM TPYRHOCTAM H, BO-BTOPhIX, ecqu Ol Jlaxe OblJO BO3-
MOXKHO, 0Ka3anoch 6bl. 6€CNONE3HBIM,

[1pennonoKuM, YTO Mbl BCE YU4/IH M TOYHO ONPEUENHJH
BEJHUMHY W HaNpaBJeHHe HAYaJ bHOM CKOPOCTH, KOTODYIO
HYXXHO COOOGILHTL B OMpele/eHHbH MOMEHT KOCMHUECKOMY
annaparty, uTo6bl OH B 3ajaHHoe BpeMs poctHr ueau. Oa-
HAKO PeajbHO COOGUINTL HYXKHYIO CKOPOCTb MOMKHO TOJLKO
¢ orpanHucHHON TOuHOCTblO. HemnszbexHul omnbku uaMepe-
HHI B BAaBUTAUHOHHON anmapatype W OWKBGKH OT HETOUHOTO
cpabaTeiBaHUsA yNPaBAAIOILHX OPraHoB KOCMHYECKoll pake-
Tol. HenocTatouno TOYHO H3BCCTHH MeEXIJIaHETHLIE pac-
cTosHHA M Maccu naader. Ha done Bcero sroro Ttepser
CMBICJ YYeT pPa3JHYHbIX OTHOCHTENBHO MeEJKHX BO3MYllie-
HUf MeXMaaHeTHOH TpaexTtopuu (xotd 6ul Zaxe H ot HOnu-
Tepa).

Mexay TeMm omnGka B BeJHUHHE HayaJAbHOH CKOPOCTH
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Ha | m/cex MOXKeT NMPUBECTH K NMPOMaxy B COTHH THICAY KH-
aoMmeTpos y uend. [losromy nenaiorca HeoOXOLANMBIMH KOp-
pexyuu TpaexkTopuu € TMOMOUbI0 6GOPTOBOH ABUraTeNbHOMN
ycranoski. He6Gonbmo#i koppexkTHpylounid uMnyasc (camoe
6oJbIlee — AECATKH METPOB B CEKYHIY) MOXET He TOJbKO
NONpPaBUTh MOJOXKEHHEe, HO M HU3MEHHTb MporpaMmy noJe-
ta. Hanpumep, nporpamma MnoJjera KOCMHYECKOro ammnapa-
ta «[luonep-11» yrounssacb no mepe TOro, Kaxk CTaHOBH-
JHCb H3BECTHBHI pe3yJbTaThl HCCAEJOBAHMA Iofca paiaua-
uHH BOKpyr lOnutepa ¢ mowmombio cranund <«[Tdonep-10».
Ileso B TOM, 4TO He3HauurTeNbHOE H3MEHEHHE HANpaBJeHHs
CKOPOCTH TOAJeTa K IJiaHeTe KOpeHHhM 006pa3oM MeHseT
XapaxTep NpOJeTa MUMO Hee MO runepboO/HYECKON Tpaek-
TOpHH. MOXHO NpoJieTeTh CJeBa WM CpaBa OT NJaHETH,
«BblllIE» HAH <HUXKE® €e, a 3TO He TOJNbKO AaeT BO3MOX-
HOCTb HCCJAEeL0BaTh Teé HJH HHbBle 06JacCTH TNOBEPXHOCTH
HJaHeTl, HO H TOJHOCTHI0 MeHseT CyAb0y KOCMHUYeCKOro
amnapara nocJje ero BbiX0Aa A3 cepu ReHACTBHA. ;

3anycKk HCKYCCTBEHHOrQ CNYTHHKA NAAHETHI

Bboillle Mbl BHAENH, YTO HHKAakas MNJaaHera He cnocobHa
«33XBaTHUTb», T. €. C NMOMOLIbI0 COGCTBEHHOrO MPHUTSKEHHA
nepeBeCTH KOCMHYECKHA anmapar, NpuaeteBwuil ¢ 3emJ,
Ha 3JUIHNTHUECKYI0 OpOHTY HCKYCCTBEHHOTO CIyTHHKA Mja-
Hetol. Takas onepanus tpebyeT axTHBHOTO MaHeBpa: ¢ IO-
MoUlblo GOpTOBOH TOPMO3HOH ABHraTebHON YCTAHOBKH CKO-
pPOCTH annapaTta yYMEHbIIAeTCH C IUnepOOSHIECcKOl A0 3a-
JUNTHUYECKOH. BennunHa pPeaKTHBHOTO TOPMO3HOTO HMIyJb-
ca 3aBUCHT OT CKOPOCTH BXoAa B cdepy HeficTBHA mnaaHe-
TH, PacCTOSIHHA TOUKH TOPMOXEHHsS OT LeHTpPa IJaHeThi U
HKCLEHTPUCUTETA HaMeueHHOH OpOHTHI CNYTHHKA.

Ecan c1aButcs Uenb BbIBOAA HCKYCCTBEHHOrO CTyTHHKA
NJaHeThl HENPEMEeHHO Ha KPYroBYi0 OpOuUTY, TO st 1060l
KOHKPeTHOR N/aHeTOLEHTPHUECKOH CKOPOCTH BXOla B cde-
Py ZAeilCTBHS MOXMHO YKa3aTh PANHYC TAaKOU <«ONTHMaJib-
HOH» KpyroBo# OpOHTHI, Nepexol Ha KOTopywo Tpebyer Mu-
HHMaJbHOr0 TOPMO3HOIO HMIYyJbca (3TOT HMIYJbC, Kak
MOXKHO /10Ka3aTb, PaBeH MECTHOR Kpyrosoil ckopoctu). Ilpn
nepesete, nanpumep, k¥ lOnurtepy no roManoBCKOH Tpaek-
TOPHH paJnyC ONTHMAaJNbHOR OopOuThl paBen 115 cpeanum
paanycam IOnutepa, uau 8 maH. xu. [lepexon Ha Hee Tpe-
6yeT TOPMO3HOTQ HMNyabca 4 Km/cex, B- TO BpeMst Kak Ie-
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pexod NpH Tex JKe YCJAOBHAX Ha op6uTty, Npo.ieraiouyio
B6AH3N BepxHel kpomKu artvocdepb, — 18 ka/cex. Buol-
MPPBLI OYeHb BeAMK, HO MOJb3a OT CHNYTHHKA, yLaJeHHOro
or lOnutepa Ha paccrosinve Gogee uem B 20 pa3 npeBwl-
wampouee paccrossne JlyHol ot 3eman, paszymeercsd, HeBe-
anka Ha npakTtuke OyAyT NO3TOMY HCIOJbL3OBATHCS CHJlb-
HO BBITAHYTbi€ 3JJIHITHUECKHE OPOUTH.

[Tepexoa ua saauntuueckyio opfHUTY MOXKeT ObIThb TakK-
JK€ OCYIeCTBJICH € MOMOILb aTtmocdepnl nnavetu (aspo-
AuinaMuyeckoe TopMmoxenue). Ee conporuBaesne 3aMeHUT

Tpavnua
aTmocdepbl

Mpanuua
aTMocdepbl

Puc. 3. Hcnoab3osanme art-
mocdeps nnaHeTH Ans 3amy-
cKa cnyTHuka: [ -— rHunep-
Gonnveckass TpaeKTOPHA NOA-
xofa; 2 — opOura mnocae
npoxoxa aTMmocdepnl; 3 — op-
OMTa 1oche COOBUIeHHsS pas-
rOHHOTO HMNYJhCA B amno-

Puc. 4. Ucnombsosanne puxouweTH-
poBaHua oT aTmocdepn 147 3any-
cKa cnyTAuka: | — runepGonnue-
cKag TpaekTopusa mojaxofa; 2 —
TpaekTopHsl pUKOWeTHpoBanus; 3 —
op6HUTa CHyTHHAKA mocne cooblueHHs
Pa3rOHHOTO MMOY/AbCAa HA MAKCH-
MaJblOR BLICOTE PHXOWETHPOBAHHA

LleHTpe opOuTH 2.

peaKTHBHLIH TOPMO3HOH HMMyJabc. OnHAKO OPH 3TOM INepH-
ueHTp opbuthl (Osmxafinas & nJjaHeTe Touka) OKaxKercs
BHYTpH atMmoctepn (puc. 3). Utobbl ero BhiBeCTH H3 aT-
Mocdepbl, NOHAAOOHTICS Pa3rOHHbLIE HMOYJbC B HauboJee
ylaneHHOH TOUKe—aloLeHTpe.

Bo3MoXeH Takike HECKOJbKO HHOH BapHAHT HCIOJb30-
BaHHsl a’poAMHAaMUuYECKOro Topmoxenus. Kocmuueckuit ain-
napar, o6Jajamuuil a’poAHHAMHUECKHM KauyeCTBOM, pu-
KoweTupyeT B aTMocdepe H NOJy4aeT rOPU30HTANbHBIR pas-
TOHHBIH HMMyJbC Ha MAaKCHMaJ/bHOH BbLICOTE PHUKOLIETHPO-
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BaHMS, NOBOIAIUIHH €ro CKOPOCTb RO, AOMYCTHM, MECTHOM
KpyroBoit (pnc. 4). Mauesp prkowetHpoBaunsa HOJKeH
offecrieudTh MHHHMAJABHYIO BEAHUHHY HMIlYJbLCA.

TopMoxcenHe ¢ a3pOAHHAMHYECKHM KayeCTBOM I03BO-
JseT Takxe NPoH3BecTH GOKOBCHA Manesp AAA BbIBEICHNH
CnyTHHKA Ha OopO6UTY, JeXallyio B HHOM MJOCKOCTH, He-
JeJIH 1pPaekTOPHS NOAXOAA.

K coxa/senHio, 4acTb CIKOHCMJCHIGH € TIOMOILbLIO art-
mocheptl sHepruu Gyaer TepATbCA 12-32 JHIIHEH 3aTparsl
TOIJIUBA Ha NMpeIbIAYHIUX 3Tanax MoJseTa, Tak Kak annapar,
BXOAAIWA B aTtModepy, AOMKeH OblTb CHaGXeH Tennosa-
ILHTHbIM TIOKPLITHEM, T. €. HMeTb yBesiuueHuywo macey. Ha-
KOHell, ONHUCaHHbIe MAHeBPLI TpeGy0T TOYHOro BXOJAa B ¥3-
KHi aTMocdepHbil KOPHIOP, YTO HEJerko CAenaaTh.

STHX HENOCTAaTKOB JMILEH KOMIPOMHCCHBIH METOX 3a-
nycka CryTHHKA, NPH KOTOPOM HeGO/bIUOH PeaKTHBHLIA HM-
nyabc coofluaercss B pa3peKeHHbIX CN0AX aTMocdepnl, 4TO-
6bl BLIBECTH CNYTHHK Ha 3JJHNTHYECKYI0 OPOGHTY C BHICO-
KuM anoueutpoM. [lpofins BTODHYUHO uepe3 BepxHHe cCjaOH
atMochepbl, HCKYCCTBEHHbLIA CNyTHHK fnepeiiner Ha opOUTYy
¢ GoJsiee HU3KHM amoLEHTPOM, elle uvepe3 06OPOT € ewle
Gosiee HM3KHM H T. A. Koraa anouestp onyCcTHTCA AOCTa-
TOYHO HH3KO, CAabblfi Pa3rOHHLIH PEAaKTHBHLIA HMIYJAbC B
anoueHTpe MoAHHMeT nepHucHTp. Takum obpasowm, KocMH-
yeCKHi anmapaT MoxeT ObiTb BBIBEAEH HA HH3KYIO, TOYTH
Kpyrosyio op6uty. [lo mnojficueraM COBETCKOTO ' y4eHOTO
H. A. DiicModTa, NpeA/OKHBIIETO OMHCLIBACMbIl BapHaHT
3amycka cnyTHHKa nJjaHetst (KypHaa «KocMmnueckue nc-
clenoBanus», 1. 10, 1972, enin. 2), BuIUTPHII B CKOPOCTH
npu 3anycke cmytnnka lOnurepa npu sTOM MOXerT cocTa-
BUTb 12,7 km/cex, ecan nepsas 3J/HIITHUCCKas opbuTa UMe-
naa skcuentpucurer 0,8,

Hemnoro paKeToaAMHAMHUKN

B atom pasnesie Mbl 6yaeM pacCMaTpHBaTb TEPMOXHMI-
yecKHe M fiJepHble TelJoBble MABHUraTe/H, OTHOCAUIHECH K
YUCJY HMINYJbCHLIX JBHTaTeJeH.

[1poAO/KHTENBHOCTh KaXAOr0 H3 AKTHBHBIX YYacTKOB
MEXIIJTaHeTHOTO TloJieTa (y4acTKOB, Ha KOTOPHIX paborair
ABHTATeNH) H3MepsieTcs MHHYTaMH, a TO W CEKyHAaMH
(npu Koppekuusix Tpaekropun). IlostoMy ecTecTBeHHO, YTO
BCAAKOE H3MEHeHHe CKOPOCTH MOXHO pacCMaTpHBaTh Kak
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KPaTKOBPCMEHHDIH umnyabe (10440K), UMes B BHAY OTPOM-
Hble TPOJOJIMKHTENBHOCTH floNeToB. Baxino mnoadepkuyrb,
YTO B OTJIHYHE OT CKOPOCTH KOCMHMYEeCKOro afinmapara, ecre-
CTBEHHO, Pa3HO#l B pAa3HbLIX CUCTEMAaX OTCYETa, HMIyJbe
CKOpPOCTH, coo0llaeMblil pakeTHbIM [BHrareseM, eCTb BeH-
ypHa abconloTHAS, He 3aBHCALLAS OT CHCTeMbl KOOpPAHHAT,

CJ0XHOCTb KOCMHUYECKOH OnepaluHH B 3HAUHTENbHON MC-
pe onpeleasercs uucAoM HMNysbcoB. OGwiuHbIfl MpoJer,
KaK H TNonajaHWe B [(JaHeTy, €CTb OXHOHMIIyJIbCHAs oOfle-
palys; nonajlaHHe C peaKTHBHbIM TOPMOXE€HHEM 0pu rMo-
cagke — IBYXHMNYJbCHas; 3anyCcK CHOyTHHKA [JaHeThbl
(C peaxkTuBHLIM TOPMOXKelHHeM) — TaKkKe ABYXHMIIyJbC-
1as; BO3BpalleHHe HA 3eMJI0 C OKOJIONAaHEeTHOH OpOHThI—
TPEXHMNYJbCHAA; BO3BPALEHHE HA OKOJIO3EMHYIO Op6HTY—
yeThlpexuMiyabcHas. B 4HCI0 WMOYJAbCOB 3leChb HE BKJO-
yeHbl HMOYJbCbl KOppekunH. CTapT ¢ 3eMJaH CYHTAeTca Of-
HHM HMMYJbCOM.

CyMmMma BeaMYHH HMOYJbLCOB 3a BpeMsi BCeH oOnepalun
HA3bIBACTCH CYMMAPHOU XAPAKTEPUCTUYECKOL CKOPOCTHIO,
B cymMapuyio XapaKTepHCTHYeCKYl0 CKOPOCTb TAKXKE BKJIIO-
YajoTCA TPaBHTAUHOHHBIE H a3pOJHHAMHYECKHE HOTEpH NpH
crapte ¢ 3eMaH, Kotopble Hajiee OYAyT NPHUHHMATbCA 3a
1,6 k#m/cex. [paBuTallHOHHBIMH NIOTEPSMHA TIpU CTapTe € Ji0-
60ii opOHTHL, NpPH PEaKTHBHOM BLIXOJe Ha opbHTy H ApY-
rux MaHeBpax Mbl 6ydem mnpeHebperarb, Tak Kak, Kak npa-
BHJIO, HMIYJbChl NPH 3TOM COOSILAIOTCA B HampaBJieHHSAX,
NpPHMEPHO NEePHeHAHKYJNAPHBIX CHJIaM TPaBHTALHH HJH J0-
CTaTOYHO AaJ1eKO OT NPHTATHBAIOWIUX TeJl.

[TpeanonoxuM, 4TO pakeTHass CHCTEMAa COCTOHT H3 #
cTynenefl W 4TO KOHCTPYKTHBHAfl XapaKTePHCTHKAa KamJoi
CTYICHH, YKa3blBAaKOUlasA OTHOIIEHHE HayaJbHOH MacChl CTY-
NeHH BMeCTe C TOMJHBOM K ee macce 6e3 TOMAHBA, OAUHA-
KoBa ¥ panHa s. byaem cuuTtath Takike, 4TO CKOPOCTbL HCTE-
yeitHs NPOAYKTOB CrOPaHusi AJsi BCEX CTy[eHeH OIHHaKo-
Ba M pasHa w. Ecau 0603H24NTb NMOJE3HYIO HArpy3Ky CH-
CTCMBI M, , a ee HAuaJbHylo Maccy My, TO OTHOCHTeabLHAR
nonesnas Harpyska P=My/m, Moxer ObiTb BhIUHCJAEHA

no gopmyne
s—1 n
peere{ LY,
s—eVinw

rae V—cymMapHasi xapakrepuctHueckasi ckopocts. Uneno
s Moxer OHTb JOCTaTO4HO BeAHKO (CKaxeM, nopsajgka 15
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uan 20). Hucno crynedHeii n OTHIOAb He 0053aTeslbHO JX0.1-
XHO ObiTb PaBHO 4YHCAY HMNOYJbcoB. CKOpOCTb HCTEUEHHS
W MOXEeT TeOPeTHUeCKH JOCTHraTh B ' JyulleM CJayyae
5 kmjcex mna JXKPJ, ucnoap3ywmux B KayecTBe roprouero
BOJOpPOJ, 8 B KauyecTBe OKHCJAMTE]A KHCJIOPOX HJH Jyulue
¢rop. das APH ¢ TBepaodasHbIM pPEakTOPOM MOXKHO MpH-
Hate w=10 xm/cex, ¢ )uakodpaszueiM — 20 Km/cex, ¢ ra-
3oga3nubiM — 30—70 xm/cex. Ludpu st —cyry6o runore-
THYECKHE, OCHOBHIBAWOLIHECS HAa HHOCTPAHHbIX NybJauka-
LHAX.

3Has CyMMapHyl XapaKTepUCTHYeCKyl ckopocts V,
Mbl, 3aJaBIINCh BeAHYHHAMH §, W H N, MOXeM IO fpHBe-
noenHol ¢opMyne BuuHcanTh P. Ecan Teneph 3ajatbes 3Ha-
YEHHEM MACCH TOJEe3HO!N HAarpy3KH M, TO HalAeTca H Ha-
uanbhas Macca Mg=m, P u MoxHO OyJer OueHHTb TpY-
HOCTb NOCTPOHKH KOCMHUYECKOro anmnapara, CTapTyIOILero ¢
OpPOHTHL

B rtex cayuasx, korga macca M, He MOXKeT GHTb BbiBe-
JeHa Ha OpOHTY CYLIECTBYIOINHMH (HJH NPOEKTHPYEMBbIMH)
pakeTaMH-HOCHTEJNSIMH HJIH MHOTOPA30BLIMH TPaHCIOPTHbI~
MH KOCMHYECKHMH Kopabasmu (OpOHTaJbHLIMH caMmoJiera-
MH), NPHXOJHUTCA NPOEKTHPOBATb MOHTaK KOCMHYECKOTO
anmapara C paKeTHOH cucTeMoll Ha opbGure. Pasymeercs,
MOHTaXHasi opOHMTa JOJIKHA COBNajgaTth C NMPOMEXKYTOYHOMN
0KO0J103eMHON OpOHTOH OXKHAAHHA.

PaccunrteiBaTh no npuBeJeHHOH ¢oOpMYyJe Maccy pake-
THI-HOCHTEJISI, CTapTyollyo ¢ 3eMJH, HeueaecooOpasio, Tak
KaK CTYNEHH 3TOM paKeThl B CHJY pAjfa NPHUHUH HE MOTYT
HMeTb ONMHAKOBbie 3HAYEHHS HU W, HH §.

[loguepkHeM, uTO B COCTaB MNOJE3HOH HArpy3kH BK.IO-
YyaeTCsl HE TOJbKO HayuHas anmapaTtypa ¥ BCe, YTO ee ofic-
JAykpBaer (HampuMep, CHCTeMa TeJE€METDHH), HO M (jCTe-
Mbl yNpaBJeHHA H HaBHTalWA.

IMoaersl ¢ mano# taroi

Ilpu nosnerax K AaJjekuM NJaHeTaM MOTyT B Gyayiiem
oKa3artbecsl 0CoGeHHO 3¢ eKTHBHBIMU 3JIEKTPHYECKHE paKer-
Hble JBHrartend, coofulaollHe KOCMHYECKOMY anmnapa-
Ty peakTHBHbIE yCKOpeHHsl mopsaika 10~°=-10-3 g (g=
=9,8 m/cex? —ycKopeHHe CHAB TAXeCTH Ha 3emae),
HicTtouHuKOM SHepruM AJs TakuX JBHrartesjed MOXeT Bia-
an or CosHLA CAYXHTb TOJNBKO SAAEPHBIi pEaKTop, XOTH
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Ha HauaJbHOM 3Tane MOTYT HCIOJb30BaTbCH H COJIHEUHLIE
6arapen.

UpesBblyalHO Majas TAra 3JIEKTPOPAaKeTHLIX JBHra-
rTenbHbIX ycTaHoBOK (DPJLY) nosBoasier npuMeHATb HX
TOJbLKO TOCJe BbIX0J4a Ha 0KOJ03eMHYIo opbuty. HefcTyd
HENnpepblBHO (MJH, TaK CKAa3aTb, «KYCOUYHO-HEMPEPLIBHO®),
JIBUraTeJi MaJod TArd CHauaja 1o OKOJO3eMHOH CIHpasH
BLIBOJAAT KOCMHUECKHI annapai u3 cdephl aedcTBusi 3eM-
JIH, 3aT€M pa3rOHAIOT ero Mo reJHOLUEeHTPHUYECKOH cnupaJH.
Ecaun craBuTCA 3afavya He NpoJieTa, a BHIXOAa Ha OpOHTY
BOKPYr NMJaHeThl Ha3HauyeHHf, TO B KOHIE TeJHOIEHTpHuUe-
CKOTO yuacTKa Ha4YMHAETCsl TOPMOXEeHHe, CnocobeTBylollee
3aXBaTy KOCMHYECKOrO anfapara NJaneTodl (Takoil saxmar
HEBO3MOKEH B CJyyae HMIYJ/bCHOro nepesera). 3ateM ocCy-
IIEeCTBISIETCA CHOYCK NO MJaHETOUEHTPHUECKOH CHHpaJu
(Manas TAra HanpaBJ/ieHa TPOTHB CKOPOCTH) Ha HH3KYIO
op6ury.

Mexi1aHeTHble MOJeTHl € MaJol TArol CyJfiT 3HAUH-
TeJbHOE YBEJHUEHHE MOJE3HBIX Harpy3ok. Ecau He cTaBHT-
cf 3ajaya BbiXxoda Ha OKOJONJAaHeTHYI0O op6uTy, TO BO3-
MOXKHO CHJIbHOE COKpallleHHe NPOJAOJKHTEeJbHOCTEH nepeJe- -
TOB (OTNAajaeT He TOJNLKO BpeMs CIyCKa 1O CHpaJH, HO H-
HEOOXOAUMOCTb TOPMOMKEHHS MNepen IOAJeTOM K NJjaHere).-

JIOTIONHHTENBHOTO COKpallleHH BpeMeHM MOXKHO J0-
6HTbCH TaKXe, OTKa3aBUIACH OT NOAbEMa NO reolEeHTpHYe-
CKOHl CNUpaJH H TNOJb3YSChb JHIIb OOBIUHBIM HMTYJIbCHBIM
YXOZOM C OKOJIO3EMHOH OpPOHTHL B «MECTHYIO GecKoHey--
HOCTb». XOTH MPH 3TOM TepsieTCsl 4aCTb BHIUTPHIILIA B MO-
JIe3HOH Harpyske, HO CHJbHO YNPOLLAETCH ynpaBjeHUe MO-
JeToM. -



npﬂMble noneTol K Adnekum nNaHeTam

JHoctuxenne IOnurepa

CHauana Mbl pacCMOTPHM IOJIeTHl K [JIaHeTaM, He CO:
NPOBOXAAIOIIHECT MONYTHLIM NPOJNETOM. APYTOil .MJaHeTwl,
T. €. TaK Ha3blBaeMble npamvie noAeTsl.

[IpuBeneHHast K TNOBEPXHOCTH 3eMJH Hada/jbHas CKO-
poctb, obGecneuuBamoiuasi poctuxenue lOnutepa mo rowma-
HOBCKOH TpaeKkTopuH, paBua 14,238 xm/cex. Iloner nporoa-
JKaetcs 2 3Be3nHbiX rofaa u 267 cyrok (997 cytox). ,

YBesHuUeHHE CKOPOCTH OTJieTa ¢ 3eMJH NPHBOAUT K CO-
KpaiileHHl0 BpemeHu nepesera. Ho maxe npu tperbeil xoc-
muueckoll ckopoctu 16,54 xm/cex on npomoskaerca 1 rog
39 cyTox.

Cunoanueckuii nepuol obpamienuss IOnutepa pased
399 cyTkam, T. €. ce30H, 61aronpUATHEIN A4 noJjeta K IOQau-
Tepy, HacTynaer KaXAblll rofl ¢ ONO3JaHHEM NPHMEpPHO HA.
mecay (mapt 1972 r., anpean 1973 r., mait 1974 r., uioHs
1975 r., aBrycr 1976 r., cenrsidpp 1977 r. u 1. 1.). Haubo-
Jee GJIarONpPHSITHH U3 CE30HOB T€, KOTOPLIE NPHXOAATCS HA
HayaJo SHBAapS H HAYajo HIOHA, Korja 3eMJs HaxOIUTCH
BOIH3M MHHHU y3a0B op6Gutel lOmnurtepa. Ilpu 310V AHBap-
CKHe Ce30Hbl OCOGEHHO yAauHBl, TAK KaK B SIHBapc 3eMJs
HaxoIuTcsl BOJH3M CBOEro NEpHresusi, TAe ee CKOPOCTb HA
1 km/cex Gousblie, ueM B adendy, NPOXOAUMOM B HIOHE.
CrapTel B SHBapCKHe Ce30HB 06eCNeuuBalT YrioByl0 1ajb-
HOCTh, Giu3kylo K 180°, HaHGOMBUIYIO TPOJAOMKUTENLHOCTD
noJieTa, HaHMeHblllee HAKJOHEHHE NJOCKOCTH TPacKTOPHH
nepejera K IJIOCKOCTH 3KJAANTHKY W HAaHMEHBbIIYIO Hauyafb-
HYI0 CKOPOCTb.
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Ha puc. 5 nokasauw nate TpaekTopuit nosera x IOnu-
Tepy, TPebyIOIUX MHHHMaNbHOW AAsf Kaxjoro GjaronpH-
ATHOrO Ce30Ha HauaabHOH cKopocTH. M3 H306paXKeHHbIX Ha
pHC. 5 TpaeKTOpHH HaHOOJbIIYI0 HAYa/AbHYI0 CKOPOCTb Tpe-

HOnutepa
n

Puc. 5. TIpoeKUMR HA NAOCKOCTb SKJMNTHKH ONTHMAALHBIX TPAEKTOPHA
nonera Kk IOnurepy (P. K. Kasakosa, B.T. Kucenes,
A K IInatonor. KocMmuueckue HccaepoBauus, T. 6, 1968, smm. 1).

Gyer tpaektopus Il (crapt 9 noaGps 1967 r.), Tak Kak
CTapT NPOH3BOAMUTCH BJAAJH OT JHHHH y3JoB, a lOnurep
JlocTHraercs BG6au3n csoero adennsa. Haubonee 6Gauska
K romaHosckofl tpaekrtopua IV (crapr 2 smBapa 1970 r.).
Jas Tpaekropun /I mpoiosxurtenbHocTh nepenera 791 cy-
TKH; YrJ0Bas AajbHOCTh 162° ckopocTb BmIXOAa H3 cdepbi
nefcrBuss 3eman 9,526 km/cex; Hak/JOHEHHE K OSKJIANTHKE
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4,14°, CoorseictByloulne aaiHple aaa tpaektopun /V: 989
cytok; 179,3°% 8,673 xm/cex; 0,33

Ha nytu k IOnurepy KocMuueckusi annapar, ABUrasch €
MHHMMAJbHBIMH CKODOCTSIMH, uepe3 TpH Mecsilla Tepece-
Kaer op6u1y Mapca H B TeueHHe NATOrO—BOCLMOTO MeECH-
leB NoJieTa NPOoJeTaeT NosAc acTepoOHIOB.

B HauaJse reomeHTPHYECKOIO YyyacTka MoJjera OTK.JoHe-
HHe CKOpocTH B | m/cex Bui3biRaeT BOJIM3H MJAaHETb OTKJO-
HEHHe B «KapTHHHON» NNOCKOCTH (NEPNeHIANKYNAAPRON Jyuy
3penns) npuMepHo Ha 120000 xu aas GoabHMIMHCTBA Tpa-
eKTopHil Ha puc. b, ¥ TOMBKO AaA TpaekTtopuu IV — Ha
340000 xm. Ha cpeaneM yuacTke mnosera OTKJOHEeHHe B
100000 x# moxer 6bITb KOMNEHCHPOBAHO HMNYJbCOM KOp-
peKkuHu nopsiaxka 3 m/cex. Ilns uamenenns AAHTEAbHOCTH
nosera Ha 12 4 HeoG6XOAMM HMMNYJbC KOPPCKUHH OKOJIO
10 #/cex. (Takolt uMNyabC MOXKET MOHANOOGUTLCH MAst 06ecs
neyeHHS XOPOUIHX YCJOBHI paJHCCBSI3H B MOMEHT COJIHIK-
Hus cranuuu ¢ lOnurepom: 3a 12 wacop 3eman nosopauu-
Baercsl k IOnurepy Apyrofi ctopoHoi).

Bxon B atmocdepy iOnurepa

Ckopoctb Bxoga B atMocdepy 6es yuera ee BpalleHus
cocraBJsieT: NPH roMaHOBCKoM mnepenere — 60,7 xkmfcek,
npu napaboanueckom — 62,9 xm/cex. Ecau Bxoa B aTmoc-
(epy npoucXoAZHT BOJH3H 3KBATOPHAABHOH TMJOCKOCTH
lOnurepa u NpUTOM B HampaBJeHuH €ro BpalleHHs BOKPYT
OCH, TO OTHOCHTE/IbHasi CKOPOCTb BXOAA YMEHbIUAETCs Ha
BEJHUHHY OKPYKHOHl  CKOPOCTH TO4KH HA 3IKBaTope
(12,6 km/cex) u coctaBasier npumepuo 50 xat/cex. Ita Be-
JIHYHHA KOJIOCCAJbHA H CYJHT MaJO XOPOLUETO.

Kosddpruneur MakcuvanbHoll neperpysku mnpu BepTH-
Ka/JbHOM BXOle B aTMmocepy paseH, IO pacueraM aMmepu-
KaHCKOro crneunuanucra Yuurpoy, 3700 (ans Beuepu — 300,
anas Mapca —50). Uro6el KoapdHIHEHT mneperpysxku ue
npesbicus 100, yron Bxoxa B atmocdepy Onurepa ue no.-
XKeH ObiTb Gosbme 1—2° Kopuaop Bxoma npu orcyTcTBUH
NOABEMHON CHJBI JOMKEH HMeTb WHPHUHY, PaBHYIO HYIO,
ecan KoabduuueHT npefesbHOH neperpyskH OpHHSATL 3a
10. HHbiMH cioBaMy, MONAcTh B TaKOH KOpHAOP BXoZa Ha-
Bo3MoXHO. [lpu a’poguHaMuueckoM KauectBe, paBHom |,
mIHpHHA KopHIopa Bxoxa 83 xm.

KoHcTpykuus annapara, norpyxatwulerocsi riaySoko B
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JONHTepHaHCKYlo atMocdepy, NO/MKHA ObiTh paccuutaHa Ha
KoJoccanbHble AaBJAEHHS U, BEPOSITHO, CHIbHLIE XHMHUECKIE
M 3JeKTpHYecKHe BoszefictBus. Dosee npocrofl 3ajgauci,
yTBepK/1aeTCa B ONHOH H3 aMePHKaHCKHX palbor, fB/sercs
NPOHHKHOBEHHE N0 HHXKHero cjos obaakos. [Ipn 3toM 30HI
JAoNXeH NpofiTn ¢a1on 00MaKoB U3 KPHCTAJJIMKOB aMMHaka,
M3 KPHCTAAJUKOB JbJa, H3 Kanejb BOAbI H, HAKOHEl, W3
KaneJb XJOpPHAAa aMMOHHA H AOCTHYb (TNPH MOJENH KHOMH-
HaJbROH», T. €. He «XOJOJHOH» M He «Temaoi» atmocdeps)
ray6unn npumepHo 150 km, rie daBiaenHe NpPeAnoOJIOKH-
TeJbHO cocTaBaser 17 6ap, a Temneparypa 425°K (npu
Apyrux mojeasix armocdepnl 3HaueHusi HHble). Aspoauna-
MHuyeckuli o6TekarteJb OTHEJNAETCS NPH NOCTHIKEHHH YHCJa
Maxa (oTHouleHHE CKOPOCTH K CKOPOCTH 3ByKa), PaBHOrO
0,7. 310 npoucxoAHT uepe3 20 cex (npu NMOYTH OTBECHOM
Bxoje) unu 60 cex (mpu yrae Bxoma 15°) mocne JoCTHXKEHHS
neperpysku 0,1 g. JaspHefAmuii cnyck NpOHCXOAMT Ha Ia-
pauliotTe, KOTOPHIA OTAE/seTCa NOCJAe NPOXOoXAeHHs obJaa-
KOB H3 KalleJb BOIbl, 4TOOLI annapart ObICTpee AOCTUr 00-
J1IaKOB H3 XJIOpHAa aMMOHHS.

HckyccTBennsiit cnyTiuk IOnurepa

TopMo3HOR HMITYJIbC, KOTOPHIH HYXHO COOGLIHTL KOCMH-
YeCKOMY alnapaTty AJs BbIXOZa Ha HH3KYIO OpPOHTY CNYyTHHU-
ka IOmurepa (umeercsa B BuAy opGuTa, npoJerakomas y ca-
MOH KPOMKH aTMoc(ephl), NpH TOMaHOBCKOM IepeJere pa-
BeH 18 km/cex. CymmapHass xapaKTepHCTHYECKAadA CKOPOCTb
TpH  CcTapTe € HH3KOH OKOJO3eMHOH OpOUTH (BBHICOTA
200 xm) paBHa 24 km/cex. Kak noxkassiBaer MoJACYET MO
NpHBOJUBINEHCA Bhllle (GopMyJse, NPH CKOPOCTH HCTEUEHHA
w=4 kmfcex n npu s=15 aaa cayuas Tpex CTyneHed or-
HOCHMTe/JbHass mnoJesHas Harpyska P=2511, npu uersipex
crynedax P=1266. Jlaxe npu mosesHofi Harpyske m,=
=0,2 T BavaJbHasg Macca YeTbIPEXCTyNEHUATOro annapara
JOJXKHa upesbimatbh 250 7, T. €. XA ero MOHTaXKa Ha OKO-
Ja03eMHol opbute monano6arca no kpaWsell mepe aBa 3a-
nycka pakersl «CaTtypu-5» unn He menee 10 moseros opGu-
TaJbHOTO caMoJeTa,

B Oynymewm, xoria cTanyT H3BeCTHbl BCe AaHHBE 06
atmocdepe lOnurepa n Gyzer oCylecTBHM BeCbMa TOYHBIH
BXOJ B Hee, ynacTcsi, GbITb MOXET, BOCNOJIb30BAaTbCA a3po-
JWHAMHYECKHM TOpMOXeHHeM B atMocdepe. I1pu srom noc-
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Je BbIX0Aa M3 aTMocdepnl, KaK yiKe roBOpHIOCH, NOHALO+
6uTCS ellle AONOJHHUTEJNbHBIA PaKeTHBII HMIYJAbC, H CYyMa
MapHas xapaKTepHCTHYeCKas CKOPOCTb s BCero sxclepH-
MEHTa, BEePOATHO, NPEB3OHIET TPETbI) KOCMHUECKYI CKO+
pocTb. Bhille yxe pacCKasblBaJoCb O BO3MOXKHOCTH NOCTe-
NEHHOTO CMyCKa M0 MEeTOJYy «TOPMO3HBLIX 3JUIHICOB» Ha HHU3«
Kyilo op6uty cnytHuka lOnurepa.

OntuManbHas KpyroBasi 0IHOMMIYJbcHas op6UTa HCKYC-
cTBEHHOTO cnyTHuka HOnHTtepa aja TeopeTHYECKOro CJayHas
rOMaHOBCKOro nepesera MMeeT paauyc, pasHbii 115 cpea-
uuM paauycam IOnurtepa (8 mau. xku). Ilepnon oGpaienus
no Heil paBen 145 cyrkam. TopmosHofi uMmnyabc, paBHBIR
MECTHOH KPYyroBofl CKOPOCTH, cocTaBjsieT 4 Km/cex. 3anyck
cnyTHUka maccod 0,5 T Ha Takylo OpGHTY MOXHO OCYLUeCT:
BHTb, €CJH C HH3KOH OKOJIO3€MHOR OpOHTHI CTapTyer AByX+
cTynenvathii anmapart maccol 9 7. Ou Moxer ObITb BbiBe+
HeH Ha op6uTy OIHMM peHcOM OpPGHTANLHOrO CaMOJETa;
Onnako ykazaHnas op6dra BCe Ke OYeHb JajJeKo pachno-
JoxeHa ot camoro IOnurepa.

[MpeanoutHTe/bHb, OUEBHAHO, 3alyCKH CNyTHUKOB lOmH-
Tepa Ha 3JJHNTHYECKHE OPOUTHI C JOCTATOYHO OJH3KHM K
niaHere nepuueHTpom. Ecsu, Hanpumep, ¢ noMowsbio TOp+
MO3HOTO HMIyJIbCa, PABHOTO 6 KM[CEK, YMEUbLIHTb THIeEPs
6onnueckylo CKopocTh BOaH3M noBepxHocti lOnutepa a0
55 Km/cex, TO anmoueHTp OpOHUTHI CHYTHHKA PachoOJOXKHTCHA
Ha BbicoTe 4,3 paauyca lOnurtepa (npumepHo 300000 xum)
Haj NMOBEPXHOCTbIO HuaHersl. [lepuon obpalleHHst N0 Takol
op6ure paBe 1665 «. Ilpn nNpexHUX TPEANONOKEHHIX G
OKOJI03€MHO OPGHTH JOJIXKEH CTapTOBaTh annapar Maccoit
18 7. Takywo npumepHo Harpysky crnoco6Ha BLIBECTH COBET«
ckaa pakerta-Hocurtesab «[IpoToH».

Ecan nosner x IOnutepy NnpouCXOOUT MO TEJHOLEHTPH-
yeckoi napaboJie, TOPMO3HOH HMNyJbC AJd Mepexofa Ha
HH3KVIO KDYTOBYIO OpPOHTY OKaabiBaeTcs paBHBIM 20 km/cex,
OnrumanbHasi KpyroBas op6HTa CNyTHHKa B 3TOM CJyuaé
HMeeT paauyC, paBHBIl qumb 12 cpexnum paauycam lOnu.
tepa (830000 xm); TopmMOsHO# HMNyJbC (paBHbI MecTs
HOI KpyroBOA CKOPOCTH) COCTaBJIfieT 3HAUYUTEJbHYIO Be-
JHuuRy — 12 km/cex.

Briasuranach uaes HCNOJb30OBAHHS NDUTSXEHHS KPyI=
Horo cnytuuka lOnutepa (uanpumep, anumena) ans nep-
TypOaUHOHHOIO TOPMO3HOrO MaHeBpa, 4YTOObl yMEHbUIHTB
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pEaKTHBHHIA TOPMO3HOA HMIYJLC NPH BHIXOAE Ha OpOHTY
Bokpyr IOnurepa.

Craunonapuasa op6ura cnytHuka lOnurtepa no/XHa
HMeTb pajauyc, paBHbii 2,3 cpemuero paguyca IOnurtepa
(162000 xx). Haxonacy Ha TakoH opbHTe, CIYyTHHK Teope-
THYECKH MOCTOSHHO HaXOLATCS HAaJ ONpEJeJeHHOHW TOYKOMH
NIOBEPXHOCTH NJaHEeTH (TOuHee, TeX CJIOEB aTMOCPEpH, Bpa-
IHeHHe KOTOPHX Mbl HaOsiogaem). C 3TOoro CnyTHHKAa HOMIXK-
HO GbiTb NOCTOSHHO BHAHO 569y MOBepX®OCTH MOJyuUIapHd
I0nurepa.
~ Op6utn HCKyccTBeHHLIX cmyTHHKOB lOnutepa Gyayt uc-
NEITLBaTb CHJIbHOE BO3MYIAlollee BJHARHE BCJAEACTBHE He-
c¢epuyHocTy ero npursixkenus. Cxkarne lOnurepa ouenn Be-
JHKO (OHO 3aMeTHO Ha FJ1a3 B TeJeCKOMN): ero NOJAsSpPHBIM
paaunyc Ha 4,5 TBIC. K4 MeHbllle 3KBaTOpHaJbloro. Baxuyio
poab OyAyT HrpaTh TaKXKe NPHTAXKEHHA OOJbHUIMX €CTecT-
BEHHBIX cnyTHHKOB IOnurepa.

IMoaersl na ectecTBentbie cnytHukn Onurepa

EcrectBentble cnyrunxu KOnurepa — ouexb MHTEpeCHbBIE
Hebecuble Tena. Yernipe u3 wux — Mo, Eppona, Tanumex,
Kannucro — rurantel. Cambiit Gosbinoft, I'anumen, umeer
pannyc 2500 xm; cxkopoctb oOCBOGOKAeHus (mapaboJnye-
CKasf CKOPOCTb) Ha ero MNOBEPXHOCTH paBHa 2,9 Ku/cex.
TloneTwl Ha TakHe CNyTHHKH He OYAYT NPEACTaBAATb COGOM
TONOOHST NPOCTbIX NMPHYAIHBAHHMA, Kak Oblio 6wl B cayuae
T0JI€TOB HA MaJsieHbKHe cnyTHHKH Mapca — ®oGoc u [ei-
Mmoc. Tlonagofutcst TOpMOMKEHHe, BEDOATHO, pPEaKTHUBHOE,
XOoTa cymectsoBanHe atmocdep y Ianumena n Kaaaucto
nmofo3spenaercss, a y Mo, no-Buaumomy, 66510 obHapyxeHo
npH noJsiete aMepHkKaHcKoro anmnapara «[Inouep-10s.

Ilpu 3T0M HeT HYXIBl OJHUM HMNYJbCOM BbHIPABHMBATDH
CKOPOCTH KOCMHYECKOr0 anmnapaTta H CNyTHHKa (OYeBHIHO,
Ha rpaHuue coepsl ReACTBHA CHOYTHHKA), a APYrUM TOp-
MO3UTb CKODOCTb NaJeHHs Ha CNYTHUK. DHepreTuyecku Go-
Jiee BLITOJIHO 3aMEHHTL 3TH JBe ONepauHH OAHOM, Kak ¢ak-
THYECKH H TOCTYMAIOT NPH pacyeTax CKOpOCTed cO/MKeHHs
¢ Jlyno# unu naaneramu. Ecan cuntats, uto cnytHuk IOnu-
Tepa HyXHbHIM 06pa3soM PacrnosoKeH Ha op6HTe, HanpasJe-
BHs [JaHETOLEHTPHYECKOH CKOPOCTH U, amnnapara (Ha
rpanuue cdepnl JeHCTBHS CHYTHHKA) M CKOPOCTH U,y CHYT-
HHK4 COBNAJAIOT, a TaKXKe NpeHeOpeyb rpPaBHUTALHOHHBIMH
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TNOTePAMH, TO HEOOXOAUMbIA U TOPMOXKEHHS HMIYJbC
U ropw HallleTest N0 Gopmyae

Uopu = V (va—vcn)2+v:2’

rie v 5 — napaboanuecKas CKOPOCTb HA NOBEPXHOCTH CIHYT-
HUKA.

OzaHako npex/je YeM NPOU3OHLET NOCAJKa HA eCTEeCTBEH~
HBIAl CNYTHUK, MOHAZOGHTCS MpeBapHTENbHLIA BLIXOL KOC-
MHYECKOTO afnapara Ha OpGHTY OXHIAHHUHA, PACTIOJOKEHHY IO
B 3KBaTOpUadbHOK miockoctu lOuurepa (B Hell JgexaTr op-
6uThl natd Gamkaiwux Kk ¥Onurepy CHOyTHHKOB, B TOM YHC=
Je yeThipex rurantoB). JIHmMb KOraa HacTynur Gaaronpust-
HHH MOMEHT, CHA€JaeTCA BO3MOXEH TOMaHOBCKHil NepexoR
¢ 3710# opbuTHl Ha op6uTy cnyTHHKa lOnuTepa u nocaenywo-
uMA MaHeBp, TpebyioUinit MMAyJAbCa CKOPOCTH NO npHBe-
JAeHHOH dopMmy.e.

Moaernt k Carypuy, Ypany, Henryny, Hayrony

ITpu paccmotpenuu npameix noseroB k CartypHy, Ypas
"y, Hentydy n IlaytoHy Hac oxupgawt 6Goablune paszoua«
poeanusa. M neno we B TOM, 4TO MHHHMAJbHbIE CKOPOCTH
AOCTHXEHHA IIJIaHeT CPABHHTEJIbHO BEJHKH: OHH, €CTECTBEH-
HO, He NPEeBHINAIOT TPEeTbI0 KOCMHYECKYI0 CKOpocTb. Ilaoxo
TO, 4TO NPOJOJMKUTENALHOCTH NEPeeTOB CAKIIKOM BEJHKH,

Tak, MHHHMaabHAA CKOpOCTb mocTHXenusa Carypua (B
YNpOILEHHOH MOJENH MIaHeTHHIX Op6UT) Bcero Ha | km/cer
Gosiblile COOTBETCTBYIOLLeH ckopocTy Aad lOnutepa, Ho npo-
JOJKHTENLHOCTL 1I0JeTa COCTaBJsfeT yxe 6 JeT. YBeauue«
HHE CKODOCTH OTJIeTa A0 TPeTbeH KOCMHUeCKOH COKpallaer
3TO BpeMd 10 ABYX C JHULIHUM JIET.

ITonernt k ¥Ypany, Henryny, [laytoHy tpebyior maao
OT/IHYAIOIIUXCS MHHHMAJ/bHBIX CKOPOCTEH, TaK KaK OHH yXKe
6MH3KH K TpeTbedl KocMmuueckoH. Ho npogoaxurenbHoCTH
noJeroB KoJaoccaabnbl. [loaer 1o [layrona (npu ero cpex-
HeM pacCTOAHHH) Mo napaboJH4ecKoll TpaexTOPUH IPOJO0J-
:kaetcs Gogsee 19 aer!

B 1989 r. Ilaytou npubyner B CBOH nepurenuil, Haxo«
JAuuAcT Ha paccrosiHuu 4,4 Mapr. kx ot ConHua — Ganxke
Henryna! Ilpsivoil noser K HeMy, NpHYPOUYEHHBbIA K 3TOH
JaTe, NP4 CTApTe C TPeTbed KOCMHYECKOH CKOPOCTbIO {TOU«
Hee, HeMHOro OoJsbluedl u3-3a €akJoHa opGuthl [lnyrona),
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MOKEH npoaoxarbes 13 Jer, T. e. nHavathcs B 1976 T,
Huxe Mbl YBUAHM, Kak MOXHO JocTHub [li1yToHa paubiie,
BHIJIETEB M03XKE H C MeHblledl HauaJbHOH CKOPOCTLIO.

CHHOIMUECKHE TEPHOALl pacCMaTpHBaeMblX IJlaHeT He-
MHOrO npesbinaioT rof. CesoH, 6aaronpuaTHblil Ans foJe-
ta kK CarypHy, HacTynaer exerofiHo ¢ ONO3l1alHEM Ha JBe
nenend. dna Ypaua, Henryna u [liayrona omosnadue Ha-
crynaer Ha cpok oTf 5 g0 1 cyrok. KocMuueckue anmnaparsbl
K TNOJeTay NHTEPHAHCKOH Ipynlkl MOXHO 3aMyCKaTh exe-
roflHo, uyToGbl B TeueHWe AOJNTIHX TOMHTEJbHLIX JeT XKAaTb
Pe3yabTaTOB 3KCNepHMeHTa!

Kak u npun nonerax k IOnurepy, HABHXKEHHS BHYTPH
chep neiictBust Carypna, Ypana u Henryna onpexensiiorcs
riaBHBIM 006pa3oM NPUTAXKEHHAMH COOTBETCTBYIOILHX mJja-
HET U JHIIb B MeHbLleA CTeMNeHH — CKOPOCTAMH BXOAa B
cthepsl ZeHCTBHA MJAHET.

Ckopocts Bxofa B armochepy CatypHa npu noJgere x
HEMY 1O TOMAaHOBCKOH TpaexkTopuu pasHa 36,6 xm/cex, npu
noJsiere no napaGoauueckoit Tpaekropuu — 38,8 rm/cerc Ilo-
IpyXeHHe B atmocepy MJaHeThl B 3KBATOPHAJbHOH IJIO-
CKOCTH B BOCTOYHOM HaNpaBJeHHH YMeHbIUWJIO Obl 3TH Be-
JHuHHB Gosee uem Ha 25%, Tak Kak OKpyXHAs CKOPOCTb
31ech cocraBaser 10 km/cex, onHako xonabuo CatypHa HoJ-
JKHO MellaTb TaKOMY BXOAY.

Cxkopoctu Bxosa B aTmocgepsl Ypaua u Henryna pas-
Hbl cooTBercTBeHHO 22,0 (23,9) u 24,0 (25,2) km/cex (BHe
CKOO0OK — A/17 TOMAHOBCKHX [EPEJEeTOB, B CKOOKax — HJs
napa6boanueckux). OKpyKHblE€ CKOPOCTH TOUEK 3KBATOpPa Ha
Ypane u Henryne paBub coorBercTBenHo 3,9 u 2,5 xa/cex,
uyeM TaKXKe MOXHO BOCNOJIb30BaTbCA.

AHa/0rHUHO HMIYJbChl [epexofa Ha OpOHUTH HU3KHX
HCKYCCTBEHHBIX CHYTHHKOB TAaKXK€ MaJgo 3aBHCAT OT TpaekK-
TOPHH Inepenera (BHe CKOSOK — OMAHOBCKHE INepeEJeThl, B
ckoOKax — napaGonuueckue): Aas cnytHuka CaTypHa —
11,0 (13,2), Ypaua—6,8 (8,7), Henryna—7,3 (8,4) xm/cex.

Koabua CartypHa, nO-BHAHMOMY, 3anpelialoT 3alyck
HCKYCCTBEHHbIX CNYTHMKOB Ha OpPOHTLI, NpoJerarmlide Ha
paccrosinusax mexay 0,5 u 1,25 cpennero paauyca Catypua
OT MOBEPXHOCTH NaaHeThl. HeocyuiecTBuMBl OpOHTH ¢ me-
puomamu obpawenns ot 4 fo 14 « (TakoBel nepuoAm 0G6-
pauwennss Bokpyr CaTypHa u4acTHI, COCTaBJSIOUIHX €ro
KoJblla). B 4acTHOCTH, HEOCYylUleCTBHMA CTaluHOHapHas op-
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6uta (neprnoxa Bpawenus CarypHa BOKpyr OCH —
10 4 14,5 mun).

CrandonapHsle cnyTHHKM Ypana ©u Henryna, op6HTH
KOTOpLIX HMEKT paiHyChi, paBHbie COOTBETCTBEHHO 2,6 H
3,4 cpelHero paguyca nJjadeibl, MOLJIH Obl oGecneynTb MO-
cTostHHOe Habmoaenne 61 u 71% moaywapuil 3THX NJaHeT.

Catyps, Ypan n Hentyn o6.aagar0oT KpPYHOHBIMH ChyT-
'HUKaMH, SIBJSIOIHMHCS CaMOCTOSITENbHBIMH OObEKTaMH HC-
cneaoBanuil. OcoGeHHbll AHIEpPEC MNPEACTABJSET CHYTHHK
Carypua — Turan, ob6saanawounit rycroil aTMocdhepol, KOTo-
poR, Mo-BUAHMOMY, YAAacCTCs BOCHOJB30BATbCSl A/l TOPMO-
JKeHHsl NPH nocajke.

Heonpenenennocts Maccul u papuyca IlayroHa He no-
3BOJISIET NPHUBECTH MaJO-MaJbCKH HAJEXKHble TEOPETHUECKHE
NaHHble 06 op6HTaX ero HCKYCCTBEHHLIX CHYTHHKOB.

Moaern! K NAaHeTAM-THraHuTaM € MaJoil TAron

Cyas no ny6aukylomumca paboTaM, MOJeTsl € Majof
TAMOM K NaJbHUM MJaHeraM BBLILIIY H3 CTafAMH MaTeMaTH-
YeCcKHX HCCJeNoBaHHf kW HAaXOAATCA B CTaiud NpeABapH-
TeJbHbIX pa3paborok. PaccmatpuBaloTca noJeTe. Kak ¢
COJIHEUHO-3JIEKTPHYECKUMH, TaK U C SLepHO- SJIEKTpPIquKH-
MH ABHrateasiMH. Bo Bcex npoexTax CXOX € OKOJO3eMHOH
opOHuTHl ocyulecTiasiercs ¢ nomouipio XXPJI, a we xBura-
Teast Manon THarH. [lpu aroM nmosyuaerTcsi HEKOTOPBIH «oCTa-
TOK Trunep6oaHyecKoil CKOPOCTH Ha OeCKOHEUHOCTH», KOTO-
pbli XOTA M HCAOCTATOYEH AN HOCTHMEHHSl TJIaHEThl-
le/H, HO HCKJIOYaeT ABHXKeHHe N0 PacKpyyHuBaIOWENCS OKO-
JIO3EMHOH CIHpanu.

Ilpusesem pesyabrartel, onyG/JHKOBAHHLIE B IBYX ame-
puKaHckux paborax 1972 r.

Boixon u3 cdepn HeficTBHS 3eMaM MOMKET OCYUIECTB-
JATbCA C NOMOLIbI0 pakeTHOH crynenu «lleHTaBp» (macca
17,2 1), BuIBOANMON BMECT€ C KOCMHMUECKHM afnaparom
(obuian macca 25,5 7) Ha OKOJIO3EMHYI0 ODPOGHTY BLICOTOM
500 xm opOuranbHbIM camoJseroM. ['eoueHTpHuecKas CKoO-
pOCTb BHIXOAa paBHa Bcero Juniub 2,9 xm/cex. YHUBepcanp-
HbIH KOCMHYECKHWHA annapar npeacTaBasieT COGOM LHJMHID
Anunoit 17 m w nuamerpoM 1,4 m. Baox 3P/ Haxomurcs
B CepelMHe annaparta M CO3faer MonepeuHyi tary. Mou-
HOCTb fiIepPHONA TEPMOHOHHOMN >ilepreTHYeCKOH YCTaHOBKHU Ha
BXoAe jaBurareded pasda 120 «6r, ydeabHBLIH HUMIOYJbC
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3P — 5000 cex. IMpubopubiii orcek maccoit 700 ke Haxo-
ANTCS B ONHOM M3 KOHUOB UMJHHApa. Bech nepeJer, Ha-
ypnawowuica 8 1986 r., nporomkaercs 900 cyrok: 240 cy-
ToK pasroHa, 320 cytok maccuBHoro mnoJera, 340 CyTOK
TOPMOXKeHHs Nepel NoiseToM K cdepe neificteus IOnurepa
B Crycka To CKpyuuBawoowefics cnupaan (OH mpoOROJKAeT-
ca 158 cytok) Ha op6ury paanyca 59 r* (r* —cpenuuil
paauyc lOmurepa), 4to COOTBETCTBYET paauycy OpGHTHI
cnytuuka HMo. Beero 3a 18000 « pabotw DPJ pacxoayer-
ca 4,2 T pTYTH.

B Tex e cjyuasix, Koria Crnyck Mo CHHpajH ¢ MaJsoi
TATOM He TNpelyCMOTpeH, IPH CPaBHHMBIX YCJOBHSIX OKa-
3LIBAETCS BO3MOXEH JHIUb BHXOJA HA BBHITAHYTHIE JJJIHIITH-
yeckHe OpGUTHI ¢ AoctaToyHo OGosbwiyuM (6 r*) nepuueHt-
prueckuM paccrosinuem, Tak kak JKPJ moxer obecneunTb
JHUIb MaJbll TOPMO3HON HMMYJLC.

Hanpumep, na op6ury Bokpyr IOnutepa c paccrosi-
nueM B nepuueurpe 6 r* u B anouedrpe 37 r* (nepHoX
ob6pauwenus 9,95 cyrox) MoxeT OHTb BbiBel€H CHYTHHK
Maccoit 762 ke (Bkmouyas 162 K2 KOHCTPYKIMH) NpH HApO-
IOKHTeNbHOCTH mnepeneta 840 cyTok, ecnH 3amyck ocy-
IIeCTBASIETCA TNATHCTYNEHYaToH pakerof-HOCHTesJeM «TH-
taH—llenraBps, cnocoGHoli BHBECTH annapar Maccofl
2195 ke us cdepnl IelcTBHA 3eMJH € reoUeHTPHYECKOM
CKOPOCTbIO Uw=7 kum/cek. Momuocts ISP —15 «ar,
yaAeapHbll HMIy/apc — 3000 cex. CHia TATH MOXKET OTKJO-
HATbCH oT JdHHu CosHue — anmnapat Ha yroa 65<68°
DJeKTpOpaKeTHass YCTAHOBKA BMeCTe C COJHeYHHMH Oara-
peamu oraensiercss nocie 300—400 cyrok paGotuw. Top-
MO3HOH nMnyasc 2,491 xm/cex nepexona Ha CNYTHHKOBYIO
op6uty coobmaerca 6oproBrM JXPJ ¢ yaeJbHBIM UMIY/Ib-
coM 372 cex.

T'oBopsi 0 Apyrux niaanerax, NIpHBEJEM pe3yabTaThl pac-
yeTa Ofepaiiyd BHIBEACHUA HA OPOHTY BOKpPYr YpaHa oOnu-
CaHHOrO BhIllle YHUBEPCAJBHOIO KOCMHMYECKOro amnmnapara ¢
nose3Holl Harpyskoit 700 x2: v.=28 xkm/cex, npoaonxu-
TeJbHOCTE monera — 1950 cytok (B ToM uucae 16 cyrtok
Cnycka no cnHpaaum ua opbuty pamuyca 16 r* r* —pa-
auyc Ypana), 3a 21 000 « paGorut DP/L pacxoayerts 4,3 7
PTYTH.

Iposer Toro ke anmapata mumo Henrtyna 6e3 snixoza
#Ha opbuty cnyrauka Ttpebyer Bcero Jaumb 1650 cyTok
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(4,5 roaal), npuuem v.=3,6 xm/cex, pacxon prytd B DP]L
3a 15000 « paborbl — 3,6 T.

ITpoBenem cpasHeHue ¢ mnojetom ¢ mnomoiusio KP/.
Ilpu cxome ¢ HU3KOR OpOUTHl ¢ MHUHHMAJNbHOW CKOPOCTBLIO
8,2 xmfcex moner po HentyHa mpononxaerca 31 rox (cm.
tabauny Ha c1p. 10). [IpHHAB CKOPOCTb HCTEYEHHA W=
=4 Kkm[cex . (KHCIOPOAHO-BOXOPOLHOE TOMJIMBO), Mbl Haii-
JIeM, 4TO OTHOCHTENbHAs HauyajbHas Macca P oXHOCTymeH-
yaToll paxkeTbl paBHa npuMephuo 14. Ilpu npunsitod noses-
Holl Harpyske 700 xe mayanbHas Mmacca, cxoasdumas ¢ op6u-
Tbl, JOJKHA cocTaBasith okono 10 7. 310 B 2,5 pasa MeHb-
e TOro, Y4TO0 MOXKET BbIBECTH Ha OpO6HTY opOHTa/bHLI Ca-
MoOJleT, HO TNOoTeps BpeMmeHH KoJoccasybHa. [loner ¢ Tperbeit
KOCMHUYeCKOA CKOpOCTbi0 (CXOA C OpGHTH CO CKOPOCTBLIO
8,8 km/cex) nosen 6bl Bpems 1o 13 ser.



Meprypbaumnonrble MaHeBpb!

Yepes IOnurep — x Couanny

Kax n3Bectno, IOnutep obsianaer Maccof, 3HAUUTENLHO
npeBbIIaloLled CyMMapHYI0O MacCy BCeX OCTaJbHBIX MJaHer
Coaneuynofi cucreMbt. He yauBuTEbHO NO3TOMY, YTO MOLU-
Hoe noJae TAroteHusi lOmuTepa MOXKHO HCNOJB30BATL IS
pa3Ho06pa3HOr0 MaKeBDHPOBAaHHS NpPH MEXMJAHETHBIX TO0-
aetax. B camom nene, mpu npoJere uepe3 cepy ReHCTBHA
IOnuTepa rennoueHTpuyecKkoe IBUXKEHHEe KOCMHYECKOro af-
1apaTta HCOLITHIBA€T «TPaBUTALHOHHBIH yAap», KBHBAJEHT-
HbIfl HMIYJbCY CKOPOCTH, KOTOPLI MOXET AOCTHraTh Mak-
cMMaJabHOro 3Hauenus 42,5 xm/cex. KoHeyno, 3THM HMNyJib-
COM B OTJHUYME OT PAKETHOTO HeJb3s CBOGOAHO BOCMOJb-
30BaTbCH, TaK Kak ero BeJHUMHAa M HanpaBJeHHe omnpeje-
JSI0TCA BeJHYHHOH CKOPOCTH, a TakxkKe JIMHHeR BXOoZa B
cepy zneficrBus IOnuarepa, HO croab Gosbluasi BeNHYMHA
MaKCHMAJbHOIO NPHPAUIEHHS CKOPOCTH NO3BOJISIET HAAESAThb-
¢ Ha 6oJAbLINE BO3MOMKHOCTH.

Huxe mMbl yBuaum, uro IOnutep cnocofed TBOpHTb NOA-
JHHHBIE yyfleca B KayecTBe CBOe0oGpasHOro «rexHeparopa
Tpaektopuii». [IpaBna, nis coBepileHHus 3THX uygec HeoO-
XOOMMO cHauana pfoJeretb Xo lOnurtepa, HO, K cuacTelio,
5Ta camas KpynHas U3 IJaHeT-THraHTOB OJiMXKe BCero K
HaM paciloJioXKeHa.

Hemaso moxer nam natb 1 CatypH, HO OH pPacrnoJioKeH
3HAUUTEJbHO AaJblle u obsgafaer BTPOe MeHbLIEH, ueM
IOnurep, Maccolt. Onnako oTHIOAL He GecrnoJie3HON MoOXKer
okasatbcsi nomouib Carypua lOnutepy. Bnpouem, 06 stom
nosxe, a noka o6parumcs K onsomy IOnutepy.

HMspectno, uto npsamoit noser k CoJHIY — 3HaYHTEJbHO
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Goslee TPyAHas Lesab AJS PAKCTHO-KOCMHUeCKOH TCXHHKH C
TOYKH 3peHHUs 3HEepPreTHUeCKHX 3aTpar, ueM JOCTHXKEHHE
caMbix aanekux oxkpaan CoJaueuspod cuctembl. 10 00DLAC-
HAeTCcs TeM, 4To OpOHTasbHOe ABHKEHHE 3eMJH, KOTOopoe
oKa3sblBaer NOJAEPKKY Ja060My nouJety K BHEWHHM TJjane-
TaM, A0/KHO ObITb, HA060POT, TpPEOoNOJeHO NPpH noJjeTe K
nen1py CosHeuHo# cuctevn. UrtoOb KoCMHUeCKH#l anmnapar
Hayas najaatb Ha CoJHLe, €ro CKOPOCTb Ha BHiXoJe H3 cde-
ppl  AefictBua  3eMad  JAoJKHAa ObITb paBHa CKOPOCTH
3eman (29,785 kmfcex), HO HanpaBaeHa B MNpPOTHBONO-
Jaoxuyw cropcHy. Hauanbnas ckopocrb, npubefeHuas K
3€MHOH TOBEPXHOCTH, [/ 3TOr0 JOJDKHA PaBHATHCA
v 29,7852+ 11,8622=31,816 xm/cex. DTy BeNUYHHY HHOTAA
Ha3bIBaIOT 4eTB8epTOl KOCMUUECKOL CKOPOETHIO.

JIvllb HeHaMuoro Menblueir, a umenHo 29,151 xku/cex,
JNoJkHA ObITh CKOPOCTb OTJeTa C NMOBEPXHOCTH 3€MJH, Mo-
3BOJISIIOLLAs1 NOCTHYbL 3ajHero kpas CoJHLa N0 NOoJy3Aaun-
cy. IlpomomxureabHoctd nepeaeroe ao Coanua s oboux
cJyuasix MpakTHYeCKH OAHHaKOBbl: 64,57 u 65,05 cyTok.

[lpaBna, cymectByer metox Aoctuxenns CoJHIE, Tpe-
OylolHl 3HEepPreTHYECKHX 3aTPaT, JHIIb HEe3HAYHTEJIbHO
NpeBHILAIOIIUX Te, KOTOpbie HYXHbI AgaA yxoaa u3 Cosneu-
HOM CHCTeMBl. DTO — Tak Ha3biBaeMblHl «lepexoi uyepes Gec-
KoHeuHoCTb». KocMHuecku#l annapar Nocelaercs no saJH0-
cy, KacamomeMmycsi opOuThi 3eMmMJH, Jajeko K OKpauHaM
CoJiHeyHOH cUcTeMBl, Te ero CKOPOCTb JeJaeTcsi CTOJMb Ma-
Ja, YTO MOXKeT ObITb NMOJHOCTbIO norauleHa caabbiM paker-
HbIM HMNYyJbCOM B ad)esiuH, ToCJAe Y4ero HayuHaeTcsi naje-
nue Ha Cosnue. OnHaKo NPOJOMKHTEJILHOCTL BCeit omnepa-
WU COCTaBAsIeT MPH ITOM JAeCATKH Jjer. Hanpumep, npu
paccrosuun or Coanua B adeaun 20 a. e.! (3a opburoh
Ypana) c6amxkenue c: CoJHLeM NPOHCXOAUT yepes 33 rona
riocie crapra (BkJaouas 16 Jjer npsMonnHeHHOro naje-
HUs).

OxasviBaercs, uto ¢ nomompbio IOnurepa MoXHO RO-
ctHyb 6au3kux oxpectHocreit CoJsIHIIA NpH MaJblX 3Hepre-
THYECKHX 3aTpartax u 3a npHemJemoe Bpems. [Ipu stom 3a
ONNH MoJieT OObEKTAMH HCCAEIOBAHHUS CTAHOBATCH JABa Ca-
MBIX KpynHbiX Tesa COJNHEYHOH CHCTEMBI.

Ha puc. 6 npeacraBisesa OfHa H3 MHOTHX BO3MOXHBIX

11 a e — acTpoHoMH4ecKas eJHHHIA, T. €. CPelliee PacCToAHHe
3eman or Coatua, pasioe 149 600-000 xa,
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1 ony6aMKOBaHHBIX TpaekTopuit obsnera lOnurtepa, Tpebyio-
IIas HauaJbHON XapaKTepHCTHYECKOH cKopocTH 16,5 xmfcek
(Bkaouass norepu 1,22 xm/cex). Tlpoiina Ha paccTosiHHH
5,3 paguyca IOnurepa or ueHTpa MOaaHerbl, KOCMHUYECKHIl
annapar Bhiiifler U3 chepni AeHcTBust Onnrtepa, onucas BO-
KDyr HEero neTJio, CHJIbHO HaMOMHHAWILYKO NeTaio npu o6-

Jere JlyHol, u Gyaer or6po-
1 OpBurg, weH K neurpy CoaxeuHoll
Daie. cuctempl. Yepes 3 roaa
nocje crapta OH MNpoizer
o cropoctbio 298 wm/cex
Ha paccrosinuu 0,2 a. e. or
Coanua. IlonbiTKa AOCTHYB
3TOr0 PacCTOSIHUS NPSIMBIM
nyreM norpeGosana Oul Ha-
yasbHOA CKOPOCTH Yy HNO-

Moa¢
acteponaos

100 BepxHocTH 3ewmau 16,841
kmfcex (Ge3 yuera no-
Tepb).
Beinto noxasano, uTO
3o NpH HAauaJbHOH XapaKTepH-
, CTHUECKOH ckopoctH 16,8
Puc. 6. Toner x Coanuy uepes Ka/cex (yunThiBawoluell no-
10nnTep. TEpH, TIPHHUMAaeMbie 3a

1,22 kmfcex) obaer lOmnu-
Tepa Ha JOMMKHOM PACCTOSIHHH OT €ro NMoBepxHOCTH obecne-
yuBaer nonajganve Ha Counine. Mexay tem npubamxenne
K Coanny Ha paccrosuue 0,1 a. e. Tpebyer HauanbHO CKO-
poctu 20,421 km/cex.
3aganuMcsl BOTIPOCOM: HeJlb3Sl JIH BO3BPATHTL Ha 3eMJAI0
KOCMHuYeCKHH annapat, coBepmuBLIHi oGaer IOnutepa, kak
Obl MepexBaTHB ero BO BpeMsl cJeloBaHHs K ueHTpy CoJ-
HeyHOl cucTtembl? Ho okaspiBaercs,' U4TO COBEPUIEHHO He-
BO3MOXKHO A06HTBHCA, yTOOB 3eMJisi B MOMEHT HepeceueHHsi
ee opOHUTHI OKa3ajach CKOAbKO-HHOYIAb O6JH3KO OT TOUYKH
nepecevenns. Hanpumep, Ha puc. 6 nepeceueHue OpPOHUTH
3eMJH NIPOMCXOAMT 4Yepe3 3 roja focje OT/aeTa C 3eMJiy,
H, cJejoBaTesbHO, 3eMJs B 3TO BpeMsl HAXOAUTCA BOJH3H
TOUKH 3p, a CaeqoBaso Obl €f HaxOoAHTbCH JgaeBee 3 - (31—
noJioxenue 3emMan B MoMeHT obGaera IOnurepa).
Ecau 6b1 Bech nosier 6ol 3HAaUMTENbHO GoJee AJMHTEJb-
HbIM, Kak, HanpuMep, npu obietax 6ojee AajeKHX NJaHeT,
TO 6bl70 OB, BUAMNMO, Jierye NPHBECTH B COOTBETCTBHE €ro
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NPOACIKHTEABHOCTb C JIBH)KeHHeM 3eMaH H 0OecneynTb
BO3BpallleHHe 30HAa Ha 3eMJio.

3ametuM, uto cOamkenda ¢ CoJHIleM MOXKHO ZOGHTHCS
takxke obserom CaTypHa HJH CAeAYIOIIHX 33 HHM [JaHeT,
HO Takie ONepalHH HeLeaecooOpasHbl H3-32 CJAHLIKOM
60.1b1IOH HX AJHTEJLHOCTH.

Bolaer u3 naockoctn skauntuku uepes KOnurep

Boabwof HayuHbBIi HHTepec MNpejacTaB/seT HCCJAEHOBa-
HHEe CBOMCTB MEXKIJIAHETHOr0 MPOCTPAaHCTBA BAAJH OT ILIO-
CKOCTH SKJAHUNTHKH. MOXHO Ay™MaTb, YTO HMEHHO B 3TOH
NIJIOCKOCTH HAaXOJHUTCSl OCHOBHAas Macca KOCMHYECKOH MbiJH.
Ilpoaer BHasu OT MJOCKOCTH 3KJHNTHKH, BO3MOXHO, 1aJ
6n HeMaJjl0 NaHHBIX 145 CYyXKAeHHH O NPOHCXOXKIAEHHHA H
sBoJtourd CoNHeUHOR CHCTEMBL.

OaHako OTKJOHEHHE OT IJOCKOCTH 3KJIUNTHKH Tpebyer
JOTMOJHHTE/bHBIX SHEpreTHYeCKHX 3arpaT. DTH 3aTpaThl
PE3KO pasnuvalTca Mexay cobof B 3aBHCHMOCTH OT TOrO,
KaKOH pafioH BHE IJIOCKOCTH SKJHITHKH Mbl XeJaeM HC-
CJIe10BaTh.

Jlerue BCero NPOHHKHYIb B pafoOHH, OTHAaJIeHHbIE OT
NAOCKOCTH 3KJAHINTHKH, COBEpPIIMB 3TO Ha oKpauHe CosHey-
HOM cHucTeMbl. Jljig 3TOrO KOCTAaTOYHO BLIBECTH HCKYCCTBEH-
HYIO MJIAHETY Ha BHEINHIOW 3JJIHNTHYECKY OpPOUTY, HaKJO-
HeHHYI0 Ha HeGOoJbIIOH yroa ¥ NJIOCKOCTH 3KAANTHKH. Jla-
3Ke caabbll HaKMOH YHaJUT KOCMHJeCKHH annapar Ha 6oJib-
mHx paccrogHuax of CoaHla Ha AeCATKH MUJJIHOHOB KH-
JIOMETPOB OT MJIOCKOCTH KNHNTHKH.

Ho ropasno TpynHee npoHHKHYTb B POCTPAHCTBO «HAI»
n «noa» Conuuem. [lpeanmosoxum, 4T0 ML CTPEMHMCH 3a-
NyCTHTb KOCMHUYECKHH amnnapar #a Kpyrosyio opOuty, nep-
NEeHAHKYJISAPHYIO TAOCKOCTH 3KAUNTHKH. [IBHrasch no takoft
opbure, anmapart uwepe3 TNOAroja TocAe CTapra HAOJKeH
BCTpeTHTh 3emJio. Pacuer nokaspiBaeT, YTO HavaJbHasg
CKOPOCTb ROMXKHA paBHATbCA 43,58 xm/cex, T. e. 3HaUYNTENb-
HO TIpeBLILIAET YeTBEPTYI0 KOCMHUYECKYI0 CKOPOCTb.

Tloser mo asnauntuueckoit opbute, Jexauleil B MAOCKO-
CTH, TNepNeHAHKYNAPHOH SKJHITHKE, HO € NEpHTeqdHeM, Ha-
xonsmumcs 3a Cosnuem BOJIH3H €ro MOBEPXHOCTH, NOTpe-
6oBasn Obl HayaJlbHOH CKOPOCTH, HECKOJbKO NpeBullialomei
4eTBEepPTYI0 KOCMHUYECKYIO, HO MaKCUMaJbHOe yjAaJleHHe KOC-
MHYECKOro anmnapara OT NJOCKOCTH 3KJHITHKH (Ha noJny-
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ta oT 3eman 10 Cosanua) 6uito 6u paBHo 0,068 a. e, T. e.
10 man. xu. CanwkoM HeGosblwiasi BelMuHHa B Macwrabax
CoJ/IHEYHOH CHCTeMBI, a CKOPOCTb CTapra MOUYTH HEeNOCTH-
xumal '
Ho coscem npocto okasmiBaercs MCCJelNOBath pafoHb,
nekalllie Ha MIOTHE MHJINMHCHB KHJIOMETPOB <«BbIILIE» H
«umme» op6uTnt 3eMaH. YToObl BBIBECTH HCKYCCTBEHHYIO
LJaHeTy Ha Kpyrosywo opOuty pazmuyca 1 a. e., mjiocKocTb
KOTOPOH HAKJOHEHA Ha Yro i & MJIOCKOCTH 3KJHNTHKH, HY-
JKHA TeoUeHTpHYecKas CKOPOCTb BBIXOJA, paBHAA U =
=2V s sin(i/2). (V3 —opburanbHas CKOpPOCTb 3eMJH).
Haa yraa i=10° uafizeM v.=>5,19 kafcex, oTkyma uve=
=/ 11,19245,192=12,2 xkm/cex. Kak Buum, CKOpPOCTb OT-
Jgera ¢ 3cMJIH OKazasaach HeGosbLIOH, a MeXAy TeM OHa
Nno3s0Jsier KOCMHYeCKOMY anmapary uepes 3 Mecama noc-
Je crapra yAaaHTbCst OT 3eMJH Ha MaKCHMaJbHOe pac:
cTosiine — 26 mJaH. xu. 3aMeTHM, uTO Takasa opbura, Ha-
xoasuwascs 86au3n opOuThl 3eMyaH (XOTA M 3a TpelenaMmH
chepnt AelicTBHs 3eMJH), JOJKHA NOABEPraThCs 33aMeTHO-
My BO3MYLI2I0ILCMY BJHAHHIO HalUEH NJIaHEThI. '
JonoauuTeIbHOrO OTKJIOHEHHS OT TJIOCKOCTH 3KJAHNTHKH
B OMNHCHLIBAEMOM CJlyiae MOXHO JOCTHYb, €CJH MOCTaBHTb
Ha OOPTY KOCMHYECKOro ainaparta COJIHEYHYI0 3JAeKTpopa-
Ketuylo ABuratesbHyio ycranosky (COPIY). Hccnenosa-
HHA B 3TOM HamnpasJienud . Obiau onybaukoBanw B, CHIA 8
1971 r. , _
Pasymeercs, nerko 6uijo 6bl COBEPIIHUTb BhIXOJ M3 ILIO-
CKOCTH 3KJHNTHKH MNOCPEACTBOM «MNepexona uepe3 OGeCKo-
HeuHoCTb». Hebosbmyio ckopocTth B AajnekoM adesHu Jer-
Ko noBepHyth Ha 90° ¢ nmomolubly cJaforo pakeTHOro HM-
nyabca. Hanpumep, npu adennn na paccrosuuu 40 a. e.
or ConHua (cpenHee paccrosiiue Ilayrona) JDOCTaTOUHO
cooOIHTL annapaty ckopoctb 1,4 wm/cex, utobbl €ro ro-
MaHOBCKasi op6HTa NOBepHyJaacb, He H3MeHsiaich, Ha 90°
Bokpyr gunuu Coanue—adeanit. I1pu 3ToM MaKcuMaJibHOE
ylajneHHe OT TJOCKOCTH 3KJIHUNTHKH coctasut 6,32 a. e.=
=945-10% xu u Oyner HaxXOAMTbCA NpPHMEPHO HaX opOH-
Toil Ypana. CyMMapHas XapaKTepHCTHUeCKas CKOPOCTb
paBHa 17,7 xm/cex (npusefeHa K NMOBEPXHOCTH 3eMilH, -NO-
Tepu He yuuthiBalotrcs). Ho... 45 ner nonera mo adenns
H elle TOJOBHHA 3TOr0 CPOKAa — A0 JOCTHXKEHHS MaKCH-
MaJbHOTO yAaJeHHA OT MJOCKOCTH 3KJIHNTHKH!
Ho o6parumcs 3a nomowpsk k IOnurepy.
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B o63opuom nokniame Cr. Pocca wa cnmmosnyme Awme-
PUKAHCKOrO acTpoHaBTHYeCkoro obuectBa B 1965 r. yka-
3BIBAJIOCh, YTO NpPH ABHXEHWH N[O TPaekTopHH, OJH3KOH K
TOMaHOBCKOH, NpH RO/DKHOM Bxole B chepy Aeficteus HOmnu-
Tepa MJOCKOCTb JBHMKEHUS mnocne Bbixoga H3 cdepwl AeH-
CTBHA MOKeT ObITb OTKJAOHEHA OT NJIOCKOCTH IKJHNTHKH Ha
yron HeMHorum 6Goaee 23°, MoxHo, oaHakKo, AOOHTLCS I10-
Bopota Ha yroa 90° wo mas storo tpebyerca GoJblias
CKOPOCTb OTJleTa ¢ 3eMJH.

3anava Bbixoja u3 cgepbl AefictBus IOnutepa B mao0-
CKOCTH, NEepHeHAHKYJASPHOH B3KJAUNTHKE, M NOCJAEAYIOLIero
npoJsiera Ha 3agaHHoM paccrosuud or Coauua Owblaa Mmo-
Apo6Ho paccMoTpena coBercknMu yueHniMu H. I'. Xaseu-
coiom u Il. E. Dabsacbeprom B pabore, ony6/JHKOBAHHOH
B 1972 r. Uem rtecHee npu 31oM cOauxenue ¢ Connue,
TE€M MeHbllle YIaeTCsl YAAJHTbCH OT IJOCKOCTH SKJHNTHKHY,
HO H TeM MeHblle HeoGXOAHMas CKOPOCTb OTJera. lak, B
cesoH 1975 r. npu 3amaHHOM IepUrejHHHOM paCCTOSTHHU
0,05 a. e. MakcuMaJbHOE yAaJi€eHHE OT IKJIHUIITHKH B CeBep-
HOM HanpasJenuu cocrabiasier 0,45 a. e. u tpebyer reo-
LLEHTPHYECKOMN CKOPOCTH BBIXOAA u3 cdepb AelicTBua 3eMan
11,06 xn/cex, B 10xHOM — 0,54 a. e. u 11,09 km/cex. Coot-
BeTCTBYWIIHE JlaHHble JJA MEepPHreJInAHOrO pacCTOsIHUA
02 a. e: 095 a.e. u 11,16 km/cex; 1,03 a. e wu
11,22 km/cex. YKa3aHHble CKOPOCTH NPHMEPHO COOTBETCT-
BYIOT MHHHMAJbHOH CKOPOCTH AOCTHXKeHHsA YpaHa. MaHesp
ofecneynBaeTcss nposetoM Ha pacctodHun 460-+510 Toic.
km ot uentpa lOnutepa. CoOamxkenue c¢ ConHueM npouc-
xonur yepe3 3,2 ~3,3 roma nochae crapra. OntuMasbHas
nata crapra B 1975 r. — 27 uioHs.

B yxe ynomsanytom mokaaie Ct. Pocca yTBep:Kaanoch,
YTO BMECTO TOrO 4YTOOBI HOBOPayYHBAThL MJIOCKOCTb MOJeTa
Ha 90° npoJseras 3areM <«Hal» uau «nofy CoJHleM, Jyulle
CTPEMHUTBHCA MAaKCHMH3HPOBAaTb NEPNEHAUKYJIADHYIO MJAOCKO-
CTH 3KJHITHKH TeJHOLEHTPHYECKYIO COCTABJSAIOIIYI0 CKOPO-
CTH BuiXoma M3 cdepnl melictBua lOnurtepa. 3to nossoasier
NPH OAMHAKOBHIX CKOPOCTAX OTJeTa C 3eMJH OTZaNHThCH
OT MJIOCKOCTH 3KJUNTHKH NpUMEpHO Ha 6 a. e. 6oJblue, yeM
npu 90-rpagycHoM NOBOPOTE.

Yepes Onurep uan CarypH — k komere Faages

Boabiias 4actb KOMeT HMEeT OueHb BbLITAHYThle OpfH-
Thi, Y4CTO CHJABHO HaKJ/JOHEHHBIE K IIOCKOCTH OpPOuTHI 3eM-

41



au. Hexotopule n3 komer orubaior CosHue B°HamnpasJe-
HMH, o6paTHOM HamnpaBJieHHi0 oOpamleHHs IJaHeT BOKPYT
Coanna (B 3TOM ciyuae yroJ Hakjaona Gosbie 90°).

Jaxe npocToi nponer MHMO KOMETH INpeACTaBJsieT
NO3TOMY JJIS KOCMHUYECKOH TEeXHHKH HempocTylo 3ajauy.
B camoM Jene, B0 n3GexaHHe NHIUHHX SHePreTHUECKHX 3a-
TPAT XKeJaTeJbHO, YTOOb TPAEKTOPHS Nepesera Jexajna B
NJOCKOCTH 3KJUNTHKH, JUIS Yero oHa AOJKHA HanpaBJaATb-
1 B TOYKY MepeceyeHHss OpOMTOR KOMeThl IJIOCKOCTH 3K-
aunThkH. Ho monmafaHHe B 3Ty TOYKY B MOMEHT HaXOX[e-
HUS B HEH slpa KOMeThl MOMET OKa3aTbCsl HEBO3MOXKHbLIM
N3-33 «HECOTJaCOBAHHOCTH» ABHXEHHH 3eMJAH H KOMETbl.
OzxHako KOMeT MHOTO, a NOTOMY HEKOTOpHIH BbGOpP 0O6bex-
TOB (/11 HCCAEXOBAHHA CYlleCTBYeT.

IipaBaa, nposer MHMO KOMETbl MOXeT OKa3aTbCsi Gec-
NOJIe3HbIM, €CAH CKOPOCTb IpOJeTa CJAHINKOM BE/HKa, Tak
Kak B 3TOM CJyuae TeJieKaMepbl NMPOCTO He YCNEelT HHYEro
3aperucrpupoBatb. Tak Oyner B Caydae BCTPEYHOTO JABH-
sxenust komersl. Hanpumep, B Hauase 1986 r. moxHo 6bin0
6b npoJeTreTh MHMO KoMmeThl lannes €O CKOPOCTbIO
70 i:m/cex, B TO BpeMsl Kak B HEKOTOPHIX paGoTax BblIABH-
raercs TpeboBaHHe NpeleNbHOH OTHOCHTENbHOH CKOPOCTH
16 kmfcex, ecau paccTosiHMe MeXAy SIAPOM KOMETHl M KOC-
MuyeckuM annaparoM Meloiue 5000 Km.

B nayunoM oTHOmeHHH ropasio OGonee, ueM NpocToil
IpoJieT, WHTEPecHa BCTpPeYa C KOMEToH, TNpH KOTOPOH ¢
TIOMOLIBI) PEAKTHBHOTO HMMIYJbCa YPABHHBAETCsl CKOPOCTb
KOCMHYECKOTO anmapara co CKopocthio Kometsl. Koteuno,
COOOINTL JOMOJHUTENBHBIH HMOyanc 70 Ka/cex — necOHu-
TOYHasl MeuTa.

H 1yt Ml cHoBa ofGpamaemcs k HOnuTepy u BCnoMu-
HaeM o CaTypHe — 3TH JBe I1aHeThl CMNOCOOGHLI MepeBecTH
KOLCMHYECKHH annmapat Ha TPaeKTopHI0 OOPAaTHOro JBHMKE-
Hust BOKpyr CoaHia.

Komera Tansnes, umewiwnasa nepnon o6paumenus 76,029
roja, sKkcuentpucurer opburtm 0,967, nepureamiinoe pac-
crosinne 0,587 a. e. u Hakaon 162,21° (TOUHOCTb 3THX 3HA-
YeHMH He rapaHTHpyeTCsi, TaK Kak OpOHTH KOMeT noiBep-
JKeHBbl CHJbHBIM BO3MYIIEHHAM), B HACTOSllee BpeMs BO3-
BpallaeTcsa M3 cBoero agenus, HaxoAfALIErocss 3a OpOHTOMN
Hentyna, u npofizer cBo# nepurenusi 8 ausaps 1986 r.
(BO3MOXHA HETOYHOCTb B HECKOJbKO MecsileB). B paGore
Kpyse n ®okca 1966 r. yTBepKaanocb, 4TO AJs UCHOJb-
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soBanusa obaera CatypHa 23amycK HYXXHO TPOH3BECTH YKe
ocenbto 1973 r. nau ocennio 1974 r. ¢ yneannoli sxeprueit

(Tak wacTo Ha3bHIBAIOT BEJIHYHHY vi) 6onee 150 xmZ/cex?,
K 4YeMy KOCMHuYecKas TexHHKa He roToBa. 3amyck uepes
IOnutep Tpebyer snepruu Gonee 180 xm2/cex?, wo AOMKeH
ObiTh pOH3BeAeH oceHbio 1977 r. uau ocenvio 1978 r, Ectp
BpPeMs Ha pa3Mbimije-
Hue! %X -800

Hutepecho  pac- 9\
CMOTPETh TaKXKe aK-
THBHBIH o06Jer [Onu-
Tepa ¢ MPHJOKEHHEM
HMIYJbCa, Kak Bcer-
Aa, B MepHIeHTpe TH-
nep6oant obsera. Ha
puc. 7 (u3 paGoTni
Kpyse u doxkca) mo-
Ka3aHa TpaeKkTopuf,
NPUBOASIHIAfA K BCTpE-
ye c xoMmeroii [aJ-
neq. IlpuBoaum pnau-
Hble O moJjere (B
ckoOKax yKa3saHbl
JaHHble 06 aHaNOrHY-
HOH oMepaluy ¢ 1 ac- .
CHBHBIM  06JeToM nsef;'g?g"
Onurepa): crapt

2 ceutabpa (13 cen- Puc. 7. Berpesa c Komertod Taanes npu
ta6pa) 1977 r. ¢ aKTHBHOM oOnere lOnutepa. IlyukTHpoM

o ’ NOKa3aHKW 4HacTH OPOHT, Jexallhe [MxHee
NDHMEDHOH XAPaKTe- aockoctn skamnTHKM. Yncaa Ha oplute
pHCTHYECKOH CKO-  KOMeTHl YKa3hiBaloT 4YHCJIO CYTOK 10 H
POCTBIO BLIXOJIA HA MNOCIE NPOXOXNAECHHT Mepurenus.

ODGETY BbICOTOM ‘
200 km, paBuoil 9,00 xa/cex; cxog ¢ op6utnet — 7,43 (9,74)
km/cex, 4TO COOTBETCTBYET CKOPOCTH BhIXoda H3 cdepst
neacrana 3emau 10,50 (13,60) k#/cex; obaer IOnuiepa
14 ¢peBpana 1979 r. (16 centsabps 1978 r.) Ha paccTosiHuk
20,56 (7,87) paamuyca ot uenrpa lOnurtepa; pearThisHblfl
HaTyJ6c npH obaere — 6,29 (0,00) xm/cex; sctpeua 6 wions
{47 mas) 1985 r. ua paccrosnun 3,04 (3,79) a e. or Coan-
ua, 3a 185 (254) cyTtok 10 COBMECTHOrO MPOXOKIEHHS
agenusi NIpH PasrOHHOM peaKTHBHOM Hmnyance 3,36 (5,83)
Km/cek; cyMMapHasi XapaKTepuCTHYeCcKag CKopocTh 23,08

43




'(24,57) Kkm/cex; moje3Has Harpyska (npuGopbl H CHCTEMA
ynpaBJeHHd), NOCTHTaloulas KoMeThl, pasHa 45 (210) «ke.
B cayuae aktusHoro obaera pakera «CatypH-5» coobluaer
HeoOXO0IHMMYI0 CKOPOCTb BbIXoxa H3 c¢epui AefcTBHS KoC-
MHYECKOMY amnapary Maccoi 7260 ke, conepxkaulemy ue-
ThIPe XHMHUECKHe paKeTHble CTyneHH (yIeJbHbIl HMMYJbC
350 cek): nBe A MaHeBpa npu obJseTe, IBe — NPH BCTpe-
ye ¢ kKoMeroll. B cayuae naccuBHoro oGsera Ta xe paxera
BHIBOJUT Ha OpOHTY KOCMAYECKHH amnapart, colep:KawHi
TOXe yeThipe CTyNEeHH: NBe AJs CX0Aa ¢ OpOUTH W ABe A
HMIYJbCa TIPH BCTPeUe C KOMETOH.

JIl0GOTILITHO 3aMeTHTb, YTO K KoMere [ anajsess MoOXer
6biTb MocJaHa G0sbpliasi NMoJie3nas Harpyska, ecJii HCHOJb-
30BaTh GOPTOBYIO SIEPHYIO 3JEKTPOPAKETHYI0 JABHIaTeb-
Hy10 yctaHoBKy. Ee Masnas Tara cravana 6bl yAajaumia Koc:
MHYECKHH anmapart, 3aTeM 3aTopMo3usa Obl ero, OJHOBpe-
MEHHO NepeBOAs JABHKEHHe B APYrylo MJOCKOCTb ¢ ofpar-
HbIM ‘ofpallenueM, a 3aTeM Obl CTaJla Pa3roHATb €ro B Ha-
npabsenuy K CoJsinuy, 4To6bl CKOPOCTH anmaparta H KOMeThl
YpaBHAJHCH ellle N0 AOCTHXKeHUs Nepureaus. Crapt K Ko-
MeTe npH aToM Bo3MoxKeH B 1984 r., korma, MOXHO Hane-
ATLCH, KOCMHYECKAS TEXHHKa JOCTHIHET HeoO6XOLHMOro
_ypoBHs. Ho 3T0 yKe BLIXOAMT 3a TeMy Haumlel OpOWIOpLL

Muoronaanernble nogerhl

Kak nokasa/iu MHOTOYHCJIEHHbie HCCHENOBAHHA TOCHEI-
' HUX JIeT !, 10 KOHIla HbIHELIHEro CTOJIeTHS MOTyT GbiTb OCY-
HIeCTBJEHbl MHOTHE ONepalyH, B KOTOPLIX IPABHTALUOHHbIE
noss o6JeTaeMbiX IJaHET HCHOJMb3YIOTCS AJS PE3KOro €o-
KpauleHuss JanutenpbHocTel mepeseroB. Ocolylo poab nod-
eH urpath lOnuTep, Taxk Kak, BO-IEPBBIX, OuYeHb BeJHKa
€ro Macca H, BO BTODPbIX, BXOX B €ro cgepy AeHCTBHA Npo-
HCXOAHT € HanbosabmMMH ckopocTsiMH. [leuasnbHylo posb
urpaior kKosablia CaTypHa, 3ampeliarolive NpoJer Ha TeX
pPaCCTOSIHHAX OT TJ1aHeTbl, KOTOPBHIE B HEKOTOPLIX Cayyasix
6bl1H 661 0COB6EHHO yXOOHHI.

PaccMOTpUM HECKOJBKO XapaKTEPHLIX ONepauuit.

Bemaa—lOnurep—CartypH (puc. 8). Crapr mnpo-

1 Oun B 3HayMTesbHOM cTenenH mnoasiToXenn B Kuure LI B. Co-
noseeBa n E. B. TapacoBa «IIpornosupobane MeXNJaaHeTHLIX noAe-
ToB». M., «Mawnnocrpoenne», 1973,
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nexoant B centabpe 1977 r. ¢ HavanbnO# MAaeanbHON CKO-
pocthio 16,5 ku/cex (Bxaouas nortepn 1,22 xm/cex). Uepes
500 cyTOK 30HA NPOXOAUT HA paccrosnuu 4 paanycos lOmu-
TEpa OT LEHTPa MJaHeThl H B pe3yJbTarte IPaBHTALIHOHHOTO
yaapa noJayyaer umnoyanc 18,7 xam/cex (MakcHMaJbHBIA HM-
NyJbC TPH TAKOM pacCToAHMH Moxer pocrturate 21,3
kmfcex). Ha puc. 8 Gpocaercs 8 rsasza u3/J0M TEJHOLEHT-
puueckoii TpaektTopuu BG6an3u lOnutepa. Uepes 1072 nua
focjie CrTapTa KOCMHue-
CKH#l anmnapar AOCTHra-
er Carypua, Bxoasa B
ero cdepy IHeficTBHSA
C TNJIaHETOUEHTPHUYECKOH
ckopoctbio 17,8 &m/cex.
Hauanbunasa ckopocts 0T-
Jera ¢ 3eMJH paBHA-
Jlacb MHHHMaJbHO# CKO-
poOCTH OTJIeTa npu mps-
mMoM mnoJsere K Carypay,
Ho nposer mumo IOmnu-
Tepa COKpaTHA BJIBOE
DPOJOJIKHTENBHOCTE Tie-
peaera.

Pacyersl nokashiBa-
10T, yro Catypn MoXer o
6biTb JOCTHTHYT Jdaxe - 3 -
NPH CKOPOCTH, PaBHOM ° T
MHHHAMAaJbHOHA CKODOCTH
noctuxenns [Omurepa. Puc. 8. Tloser k CatypHy uepes IOnu-

tep. Tonoxeuua naaher: 3o — 3emas
Ionetn k Carypuy «ue- B MoMeHT cTapta; 3y, /0y — 3emas u

pes IOI'IHTep» 6yayT IOnutep B Momeut o6Gaeta lOnuTepa;
BO3MOKHbH exXerogno ¢ 32 C: — 3emas u CaTypi B MOMeHT

1976 no ]979 r. BO Bpe- AOCTHIKEHNA CaTypHa. e
Ms1 CE30HOB TNPOJOJIKH-

TEJbHOCTbIO B MECsil, MpHYeM TpaekTropus no.era B 1979 r.
6yleT HauMeHee UYYBCTBHTEJbHA K HauaJbHbIM owmunbKaMm.

BaaronpusitHas koudurypauus 3eman, I0nurepa n Ca-
TyYpHA NOBTOPHTCSl CHOBa MWL uepe3 20 JjeT.

ITo amepukanckomy npoexkty MJS-77 («Mapunep—IOnu-
tep—Cartypu» 1977) moxkHbl ObITh 3aNyILEHBI C NOMOUILIO
paker-Hocutenell «Turan-3E—LlenTaBp» nBa KOCMHUECKHX
anmapata Maccoit 679,5 ke ¢ wHTepBajom 20 cytok. Amna-
patnl npoaeraior B 1979 r, IOnntep u B 1981 r. Caryps.

Mose
acTepondos
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3a 19 ¢ 1 mun no nponera Catypua KocMuuecKul amnnapar
npofirer Ha paccroaHuH 10970 xu or Turana, ABHXKYymle-
rocs Bokpyr CarypHa no op6urte paauyca 1,22 MJaH. K.
Semaas—lOnunrep—Carypu—3emasa baaronpu-
sITHbIe BO3IMOXHOCTH AJA TAKOH ONepanuH NpeloCTaBIFIOT-
ca exeroano ¢ 1977 no 1983 r. u 3atem c 1996 no 1999 r.
(ce3oHHl -pa3neneHb CHHOAHUecKMM nepuoiom lOnutepa
399 cyrtox), mpHueM CKOPOCTb BXOJa B 3eMHYI0 aTMoCdepy
Bo BCex cayuasix Me