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3.3.3. lonyiepoBcKkHii cABUT

B pamkax KBa3MCTal[MOHAPHBIX MPEACTABICHUI AJICHTHBI, M3JIaraeMbiX B
JaHHOW paboTe, CyOKOHM-aHMUCYOKOHMHble TOKH, LHUPKYJIUPYIOIIHEe MEXIY
pakueil ToJIol «3Be3Mb» M pakuel royioil «miaHeTsl» (cMm. puc. 3.3.3 u pwuc.
3.3.6), momHOCTBHIO cOanaHcupoBaHbl. TO €CTh, CKOJIBKO CYOKOHMA B CPEIHEM
MOCTYIAaeT OT PaKHU «3BE3/IbD» K PAKUH «ILUIAHETBI», MPAKTHYECKU CTOJIBKO Ke
aHmucyOKoHma BO3BPAILAETCS OT PAKUH «IUIAHETHD» K PAKUU «3BE3/IbI».

TLIAHETA - - =)

V>V,

IIAHETA V,>T,

Puc. 3.3.6. COalancupoBaHHbIE CyOKOHT-aHTUCYOKOHTHBIE TOKH
MEXIY PaKHsIMH «3BE3/IbD» U €€ «ILIAHETaMU»

OpHako B CHIy TOTO, YTO 3TU BCTPEUHBIE IIPO-
LECCBI HECKOJBKO MPOCTPAHCTBEHHO CJIBUHYTHI IO
OTHOIIECHHIO JIPYT K APYTY, CYLIECTBYET YCPEAHEH-
HOE cTeueHue Ag.7-BaKyyma K sApY rojloi «ruiaHe-
TBI» CO CPEAHEKBAIPATHYHON CKOPOCTHIO

V, =" - 1" (3.3.4)

rae Vi — cpemnsist CKOPOCTb aHmMucyOKoHmd, OTTEKAOIIET0 OT S/pa «IITAHETHD»
K SIpy «3Be31bDy (CM. puc. 3.3.6);
V, — cpenHssi CKOPOCTh CYOKOHmMA, MPUTEKAIOMIETO K SAPY «IUIAHETBD) OT
SIIPA «3BE3BI».
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Ta ke mpuumHa OOYCIIaBIMBAET CYIIECCTBOBAHHE YCPEIHEHHOI'O CTCYCHUS
Ag-7-BaKyyMa K sIZIPy TOJION «3BE31IbD» CO CPEIHEKBAAPATHIHON CKOPOCTHIO

V,=(h7 =1,

e ¥y — cKopocTh anmucy6Konma, TPATEKAIOLIETO K SPY «3BE3IbD» OT sapa
«mIa"eTs (cM. puc. 3.3.6);
V," — cKopoCTh cyGKOHMA, OTTEKAIOWIEro OT Spa «3BE3IBD K SAPY
«IUTAHETBD».

Ecnu w3naraemble 371eCh YIPOIICHHBIC MPEICTABICHHUS BEPHbBI, TO JOJDKHA
cymiectBoBath rpanuna D (cM. puc. 3.3.6), rae yCpeOgHEHHOE CT€UCHUE BaKyy-
Ma K «IUIAHETE» CO CKOPOCTHIO V), CMEHSETCS Ha €ro YCPEIHCHHBIH OTTOK OT
«IJTAHETBDY CO CKOPOCThIO V. CylliecTBOBaHUE 3TON IPAHHIIBI MOXKET OBIThH OII-
PEAeTICHO IKCIIEPUMEHTAIBHO.

ITycthb ¢ moBepxHOCTH 3eMiin B HanpaBieHuH COJHIIA CTAPTYET pakeTa ¢ pa-
JUOTIPUEMHHUKOM, KOTOPBIA MOCTOSHHO MPUHUMAET MOHOXPOMATHYECKUN CHT-
HaJl C YaCTOTOM (,, HENPEPHIBHO U3IIyYaeMbId MMEPEAATIUKOM, OCTABIIUMCS HA
3emste. CornacHO TEOPUH OTHOCHUTEIBHOCTH YacTOTA MOHOXPOMATHYECKOTO
CUTHAJNA (, MPUHUMAEMOTO Ha OOpTY JNeTsiieil pakeThl, OTIMYACTCA OT @y H
pUOIMKEHHO paBHA [4]

, (3.3.5)

IZie o — yrojl MEeXIy HalpaBICHHEM IpHeMa MOHOXPOMATHYECKOro CUTHajla Ha
pakeTe U HaIlpaBJIEHHEM BEKTOpa €€ CKOPOCTH V:

V=v, +V,, (33.6)

r1e V, — BEKTOP CKOPOCTH JIBHKEHHUsI PAKEeThl OTHOCHTENBHO YAAIoIencs
TTOBEPXHOCTH 3EMIIH;
V, — BEKTOp YCPEAHEHHOW CKOPOCTH BaKyyMa, CTEKAIOLIETO K MOBEPXHOCTH
3emiin B TOW TOUKE, I/Ie B JaHHBII MOMEHT HAXOJIUTCS paKeTa.
B Bripaxenue (3.3.5) moxncTaBnseTcs MOIyIb CKOPOCTH V:

V=Iv, + V.| = v, = V.. (3.3.7)

Ecmu V << ¢ u yron o He ciuimkoM OIu30K K 7/2, To Bepaxenue (3.3.5)
MOYKHO TIPEICTABUTH B €Ille 0oJiee YIpOoIeHHOM BH e [4]
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14
o = a)o(l + —cos a] . (3.3.8)
C

B paccmarpuBaemom ciydae yroa o = 0, mosromy Bmecto (3.3.8) nmeem

-V
wzw0(1+V—):a)o(l+v”—"J. (3.3.9)
C

c

CornacHO mpencTaBieHUAM AJCUTHBI Ha yJgaleHuun D 0T MOBEPXHOCTH
3emuu (cM. puc. 3.3.6) V, yMeHbpmaercs 0 HyJs, a 3aTeM CMEHSeTcs Ha yc-
PEIHEHHYIO CKOPOCTh OTTOKa Ag.7-BakyyMma K mosepxHoctu Connua V,. Ilpm
3TOM JIOTUIEPOBCKHI CIBUT YAaCTOTHI, IPUHUMAEMOT0 Ha PAKETE CUTHAJIA, MOXKET
TIOMEHSITh 3HaK, T. K. V/ cTaHeT paBHOM

V=1v,+ Vi =|v,| +[Vy], (3.3.10)

Moncrasnss (3.3.10) B Beipaxkenue (3.3.8) i paccMaTpuBaeMoro ciydas
TIOTY4UM

+V
1) za)o[l+VTJ:a)0[l+vl’f3J. (3.3.11)

OnenuM paccrosiuue ot 3emi 10 Toukd D (cM. puc. 3.3.6). Ins atoro
MIPEAINookuM, uto paccrosiuue CD (ot ConHua 10 TOYkH D) Tak OTHOCHUTCS K
paccrosiauto D3 (ot Touku D o 3emim) kak paguyc ConHna R, K paauycy
3eMid R.ey

CD /D3 = Reon/ Ryen = 109. (3.3.12)

C npyro#t cTOPOHBI, aCTPOHOMBI CUHTAIOT, 4TO OT 3emiu 10 COoJHIa OKOJIO
150 000 000 kM, ciremoBaTENBHO

CD + D3 =150 000 000 xm. (3.3.13)

U3 aByx cootHorrenuit (3.3.12) u (3.3.13) nerko mojsyyaeM OLEHKY
D3 =~ 1300 000 kM. (3.3.14)
[onyynM OLIEHKY MCKOMOHM BENHYHHBI APYTHM CrOco00M. M3 HBIOTOHOB-

CKO¥ HeOECHON MEXaHUKH CIeIyeT, yTo co ctopoHkl ConHIa ¢ Maccoit M., Ha
TEJI0 C Maccoi m, Haxojslieecs B Touke D, 1elCTBYET cuia
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- m MCO.’[
ch =G - 2 R (3315)
r(,'()ﬂ
a CO CTOPOHBI 3eMJIM ¢ Maccoit M,,,, Ha TO K€ TeJI0 IeUCTBYET cuila
- m M 3eM
Fooy =G —575 (3.3.16)

r3€.l4

W3 ycnoBwmii pemaeMoil 3amadn ciemyeT, 9to B Touke D cmisl (3.3.15) u
(3.3.16) n1OKHBI OBITH PABHBI, [IPU ITOM IOJIYHAETCS CIIEAYIOIIee COOTHOILICHNE

(3.3.17)

(3.3.18)

Teneps ¢ yuetom (3.3.13) morydum cIenyroNyro OIeHKY
D3 =260 000 kM. (3.3.19)

Ha ocnoBanmu nByx onenok (3.3.14) u (3.3.19) cnenyer oxupath, 9TO JOT-
JIEPOBCKHUIl CIBUI' YacTOThI CHUTHaJa, IPUHUMAEMOr0 Ha pakere, yIalstoleiics
ot 3emun 1o HampasieHuto K ColHIly, TODKeH BO3HUKHYTh HA PACCTOSHUHU T10-
psaaka 260 000 + 1300 000 kM OT TBEpAOH MOBEPXHOCTH HAIIEH TIIAHETHI.

CoryacHO paccMaTpUBaeMOii IMIIOTE3e, €ClI paKeTa JIBHKETCS OT 3eMIIH K
CouHily CO CKOPOCTBIO MoOpsiaKa ~ 9 KM/c, TO U3-3a JOIJIEPOBCKOTO CIABHUIa He-
Cylled YacTOTBl PaJUOCBA3b C HEH MOXKET HapyIIUThci NPUMEPHO dYepes
260 000/ (9 x 3600) = 8 4 ee HENPEPHIBHOTO IOJIETA.

Ilo ceudemenvcmeam cneyuanucmos, y4acmeo8asuiux 8 pasgumuu KOCMu-
yeckou npoepammvl CCCP, 60 epemsi HauanvbHOU cmaouu UCHbIMAHUL UH020d
NPeKpawjanacy césa3b ¢ YOAraOWUMC KOCMUYeCKUM annapamom. M3-3a smozo
ObLIU NOMEPSAHBL HECKONLKO UCKYCCMBEHHbIX CRYMHUK0G. Pewenue smoii npo-
bnemul ObLI0 6cKOpe HatideHo. [Ipu nomepe cesa3u CO CRYMHUKOM PAOUCTIbL CKA-
HUPOBAU NO OIUNCAUWUM YACMOMHBIM OUANA30HAM U YCMAHAGIUGANU C HUM
c6513b Ha Opyeoll Hecyuwel uacmome. He uckmoueno, umo smom spgpexm cesizamn
¢ paccmampusaemvim 30ecb dhdexmom 00niepo8cKoeo coguea 4acmomol U3-3d
CMEHbl HANpAasNeHust YCPeOHEeHHO20 MeUeHUss 8aKyyMa 6 MeNCHIAHeMAPHOM
KOCMUYECKOM NPOCMPAHCIEE.
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