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Ha NOBEPXHOCTH 3eMJ/IH H g B laxTe rMyGHHH A. [IpHHuMaeTcs, 4TO NIOTHOCTL 3eMiIH
B NOBEPXHOCTHOM CJIOE TOJILHHBL A OfHOPOAHA M paBHa & = 2,5 r/cM8. (dmo npen-
110JI0EHHe MJI0X0 COOTBETCTBYeT JeHCTBHTEJNbHOCTH.) B onbiTax DipH 6ulJIo g — gy =
= 0,000052 g,, R/h= 16000 (R — paguyc 3eman). Ilosb3ysicb 3THMH JaHHHIMH,
BBIYHCJIHTb CPENHIO MIOTHOCTh 3emiH. (O6paThTe BHHMaHHe, 4TO g BOJIH3H MOBEpX-
HocTH 3eMJH Bo3pactaeT ¢ ray6uroii! UeM 310 o6bACHSETCA?)
0
9. E—& R
g& h
3. lonycTHM, YTO B 3eMHOM Lape BAOJb OCH €r0 BpalleHHs NMPOCBEpJeH KaHas
or nojoca K mnontocy. Kak 6ypmer ABHraTecs MatepualbHas TOYKA, MOMEIleHHAas
B TaKoHl KaHan 6e3 Haua/lpHoli cKopocTw? IlnoTHocTh BelecTsa 3eMHOro apa p
CYUHTaTh OOHOPOAHOM.
OT1BeT Touka 6ymeT coOBeplIaTh TAPMOHHYECKHE KOJeGaHHS ¢ KpPYrosol
4n g ‘
mwapa, g — YCKOpeHHe CHJLI TSXKeCTH Ha NoBepxHocTH 3emsH. IlepHof.3¥UX Kose6a-

uuit T = 20} R/g =~ 84 mun. UntepecHo oTMeTuTh, uTo nepuod xbiebanul sagucum
MOALKO OM NAOMHOCMU WAPA, HO He 306UCUM Offl €20 pa3mepos.
8. Onpeflenuth HavYaAbHYI0 CKOPOCTh METCOPHTOB U.,, €C/H MaKCHMAaJibHOe MpH-

Le/MbHOE DACCTOSIHWE, MPH KOTOPOM OHH elile najaior Ha 3emaio, pasHo [ (I > R,

rie R — paauyc 3emuoro wapa). Ilosyuute uncnennwliii orser npu [ = 2R. (Cm.

npuMeyanue x sagave § 58.) _
2R / 2

Orser. voo=RV Fof- [pr L= 2R uoozz] 5 gR~6,5 xujc.

5. BBIYHCAHTL Maccy 3eMJH, HCMOJB3YSl MapaMeTphl OPGHTHI COBETCKOrO HCKYC-
cTBesHoro cnytHuka «Kocmoc-380». Ileprop o6palieHHs CIYTHHKA (OTHOCHTENLHO
3pe3n) T = 102,2 MuH, paccTosHHe 10 noBepxHocTH 3emiu B nepuree 210 xM, B aro-
ree 1548 kM. 3emJi0 cyuTaTh WApPOM C paguycoM 6371 kM.

2 3
OrBer. M =4_Gn_ —;1,—2- 2 6- 10?7 r, rie @ — panuyc KpyroBoit OpOHTHI CITYTHHKA.

OrBeT. §= = 6,5 r/cM3,

4acTOTOH, onpefiesisieMOll COOTHOLIEHHEM (2= , TAe R — paauyc seMHoro

§ 61. KocMHuecKHe CKOPOCTH

1. Teopusi GUHUTHBIX W MHOUHHTHBIX IBU:KEHHH IJIaHET, H3JOXeH-
Hast B § 57, NOJHOCTBIO IPUMEHHMA K JIBHMKEHHIO HCKYCCTBEHHBIX CITYT-
HHUKOB 3eMJIH H KOCMHYeCKHX Kopabiefl (pasymeeTcsi, C BLIKIIOUEHHBIMH
gsurareqsiMu). ConpoTuBieHHe BO3JyXa Mbl He OYIeM YYHTHIBAaTb,
Npeanosaarasi, 4To ABHXKEHHE MPOHCXONHT B JOCTATOUHO Pa3perKeHHOH
atMocepe. Kpome Toro, npu nsuxKeHuH BOIH3H 3eMad Mbl OYyZeM mpe-
HeGperaTb CHJIIAMH T'paBUTalHOHHOrOo npursKenus CouHna, JIyHB H
mraHer. Maccy 3emin Gynem ofosHayath GYKBOH M, MacCy HCKycCCT-
BEHHOTO CIIYTHHKa — OYKBOH 1.

Ilonnasi sHeprusi CIyTHHKa HJAH KOCMHYecKoro kopaG/sd B moje
3eMHOI'0 TSTOTEHHS paBHa :

mv? . Mm

E==% 07

WM B CUay CooTHoueHHus (60.1)

mu?

'E=7—mrga6c. (611)



326 TATOTEHUE [LJI. VIII

(B nasibHefiiem GyneM IMHCaTh NMPOCTO g BMECTO fy6..) Ecau sHeprus
E orpuuartenpha, TO ABHXKEHHE (GHHHTHO M OYIET NPOHUCXOAHTH IO
aJuNTHYeCKo# TpaekTopHH. [IpH KpyroBoM HBUKeHHH

v,(=]/6f‘f~-=1/g7. (61.2)

Ecan r — paguyc 3eMHOro Iiapa, TO moJjyddemasi 1mo 3Tod ¢opmyJe
BEeJHYMHA HA3BIBAETCA nepeoll Kocmudeckol ckopocmero. OHa MPHOJIH-
3UTENLHO paBHa 8 KM/c. '

MunumanpHoe 3HaueHue sHepruM E, NpU KOTOPOM [IBHKEHHE
CTAHOBUTCS WH(QUHHTHBIM, DABHO HyJI0. B 3TOM ciywae mnosydaercs
JBHKeHHe Mo mapaboJe CO CKOPOCTBIO

o=V 2gr =0, V2 ~ 11,2 rm/c, (61.3)

Has3biBaeMOH napaboauteckoti WIN 8MOPOLL KOCMUHECKOL  CKOPOCHIbIO.
310 ecThb MHHMMa/bHAS CKOPOCTb, KOTOPYIO HEODXOANMO COOOGLHTDH
TeJ1y, 4TOGBl OHO HHUKOTI2 He BepHyJOCh Ha 3eMJo (IpH YCJIOBHH, YTO
TEJIO HE TojBepraercd rpaBUTAHOHHOMY AEHCTBHIO CO CTOPOHB! JPYTHX
He(eCHBIX Tea).

Ecnu, HakoHel, noAHas 3Heprus £ NOJOXKHTENBbHA, T. €. Hayalb-
Hasi CKOPOCTh TeJla IIPEBOCXOAHT BTOPYIO KOCMHYECKYIO CKOPOCTh, TO
€ro JBHXKEHHEe CTaHeT THmepbosHYecKHM.

2. CopepuleHHO aHAJOTHYHbIE BBIYUC/ICHHS MOXHO MPOBECTH H AJ
IBMKEeHHil B rpaBuTauxoHHoM mnose CosHua. Cpejnee pacCTosiHue JO
Connua cocraBiaser 150 MHAIHOHOB KHJIOMeTpOB. CKOpOCTH 3eMiu
NIPH KPYTOBOM JBHKEHHH HAa TaKOM pacCTOSHHH ~ 29,8 kwm/c. s
TOTO, YTOOB! IIPH 3aIIYCKE C TAKOI0 PACCTOSIHUA TEIO HABCETa IIOKHHYJIO0
Apefies CoJIHEYHOH CHCTEMBl, HAJ0 COOBIIMTL €My CKOPOCTb OTHOCH-

tesbHo CosHua He MeHblle 29,8)/2 ~= 42,1 km/c. Haxopsich Ha 3emie,
TeJ0 JABH:KeTcs BMecTe ¢ Hel Bokpyr CosHua co ckopocTbio 29,8 km/c.
Ecan Gbl Teno He nojaseprajioch AeHCTBHIO 3EMHOTO NPUTHAXEHHS,
TO €My JOCTaTOYHO 6bIO OBl COOOUIUTH OTHOCHTENBHO 3eMJIH JOMOJHH-
TelbHYI0 ckopocTb 42,1 — 29,8 = 12,3 kM/c B HanpaB/eHHH ee 1BH-
JMeHHs, yToObl OoTHOCHTeNBHO COJIHLLA OHO CTaJI0 ABMTAThCsl C mapabo-
JINYUECKOH CKOPOCTBIO M HaBcerja NMOKHHYJO npenensl ConHeuHON CH-
crembl. B feficTBUTEbHOCTH 115t 3TOrO Tpebyercs: GOMbLIas CKOPOCTb,
TaK KaK TeJO IONOJHHTENBHO JOXKHO IPEoNoJeTh NeHCTBHE 3€MHOTO
npuTsikeHusa. CKOPOCTb OTHOCHTeJIbHO 3eMJIH, KOTOPYI HEOoGXOAUMO
coo0UMTb Teny, YTOObl OHO HaBceraa NOKHHYJO mNpeness! CosHeYHOH
CHCTEMBI, Ha3BIBaeTcsl mpemoeli Kocmuueckoli ckopocmero. Beqnyuna
TpeTbeHd KOCMHYECKOH CKOPOCTH 3aBHCHT OT TOTO, B KAKOM HarpaBJjieHUH
KopabJ/b BBIXOAUT M3 30HBI JeHCTBHS 3eMHOro Tarorenus. OHa MHHH-
MaJbHa, €CJIM 3TO HalpaBJeHHe COBNAjaer C HanpasseHueM opGHTAMb-
HOro JBHKeHHsi 3eMi1H BOKpyr CodHua, M MakCUMa/bHa, KOTAA 3TH
HanpaBJ/eHHsl NMPOTHBOIOAOKHEL.



§ 61l KOCMHWYECKHE CKOPOCTH _ 327

TouHoe BHIMHCISHHE TpeThell KOCMHHECKON CKOPOCTH JOBOIBHQ KPONQTJHBY,
TaK Kak DPH 3TOM HaJ0 YYecTb TPaBHTAILMONHOE B3auMoAeHcTBHe Tpex Teji; Cojnya,
3emJ H KOCMHYeckoro kopabas. Ofnako Takoe BEIYHCJCHHE He MpeiacTaBadeT GoJb-
mWOro TpyAa, eci¥ npeweGpedn BaMsAHKeM noas TaroTenus Conuua Ha JABUKeHHe
KOCMHYeCKOro Kopafjisi B. TeueHHe BCero BPeMEHM, KOTOpOe OH 3aTpauHBaeT AA%
BLIXOJ/la H3 30HB! IeHCTBHS 3eMHOTO TAroTenus ¥). ByaeM 0603nayaTh MaAbIMH GyKBAMH
(v, Vg, Un) CKOPOCTH KOpaGJsi OTHOCHTeJbHO 3eMJH. Bce CKOPOCTH OTHOCHTEJILHO
Connla 6yfeM oGoznayaTh GobLIEMY GykBaMi (V, Vi, Vy). TToka kopabib ABHKETCS
B M0Jie 3eMHOrO TATOTEHHs, ero JBH:KeHHe yJoOHee OTHOCHTb K CHCTeMe oTcueTa,
B KoTopodl 3emas Henmoaswxua. Cunrtas Maccy 3eman M OGecKoHeuHo GoJIblIOH DO
CpaBHEHHIO ¢ MaccoH KopaGas m, 3alHLIeM YDAaBHEHHE SHEPrdH B BHJE

R
my? Mm  muo
A, Wl ,
/ 2 r 2
rie v — CKOpPacTh Kopal/is B TOT MOMEHT, KOra oH MPaKTHYECKH BBLIXOAHT H3 30HBI
AGHCTBHA 3eMHOTO TATOTeHhs, BBoms KpyroBywo ckopoets vi = GM/r, monyumum
v? = v? ~ 202, Tlocje Toro Kax KopaGiip BbIHAET M3 30HbI ACHCTBHS 3€MHOrO TArO-

TeHHs1, GyAeM QTHOCHTb ero JABH)KEHWe K CHcTeMe OTCYeTa, B KOTOPOH HEMOABHACHO
Co.Hie. B MOMEHT BHIXOAa W3 30HBI 3eMHOI'O TSITOTEHHS CKOPOCTb Kopabis V B aTofi
cHCTEMe DABHA BEKTOPHOH CyMMe CKOpPOCTH D M CKOPOCTH KPyroBOYO ABHXEHWS
3eMan V. Ecau ®opaGib BHIXOAHT M3 30HB 3eMHOrO TATOTEHHS moA yrsioM &, To
TakOH ke yro. GyIeT MexXAy CKOPOCTAMH D, H V. 3HayHr,

V2=V 43042V gvco cos 1.

TpeTbst KocMMueckasi CKOPOCTb Uz HaHjeTca M3 ycaoBus V= V, =V?2 V. Toa-
CTaBJsisl 9TO 3Hauewue s V B NpeipiAyllee COOTHOLIEHHE, MOJYYHM KBajpaTHoe
ypaBHEHHE VIS U, U3 KOTOPOrQ HaljeM

voo=(l/l F cos? O —cos 9) V.

(TTosloxkUTeNbEBIE 3HAK Nepef KBaJAPATHLIM KODHeM BhiOpaH MOTOMY, YTO BeAHHHHA
v__ N0 CBOEMY CMBICJY CYLIECTBEHHO MOJOMHTeJbHa,) Iloce 3Toro mosyunm

fes}
vg = (V' T4 cos? & —cos )2 Vi 420k . (61.9)

MuHHMa/bHOE 3HayenHe TpeThel KOCMH4eCKOH CKOPOCTH Nnajyuutess opH § = 0
(3anyck B HanpaBJieHHH OPOGHTAJILHOTO IBHXeHHA 3eMJH), a MaKCHMaJhHOe NIpH
¥ = 7 (3anycK B HanpaBJeHHH NPOTHB OPGMTANLHOTO ABHXKenHa 3eman). Jas 3THX
3HaueHH#t Qopmysa (61.4) naer

o V0 171VE 4208 16,7 R/,

61.5
oMaxe -1/ 5 898VE 4208 = 72,7 G19
3 == ) k +20¢ =~ 72,7 KM/C,

Briuneaum Tenepb NPHOIHIKEHHO Hemeepmyior KOCMUdeeKYyio cxopocts vy, Tak
Ha3bIBaeTCsl MHHHMAaJbHAsi CKOPOCThb, KOTOPY!O HAJ0 COOGIHUTHL pakeTe, YTOOBI OHa
Morsia ynacTs B 3ajantiyio Touky Cosuua. Takasi CKOPOCTb 34BHCHT OT IOJIOKEHHS
9ToH Toukn Ha nosepxHocTH Cosnua. Ha crapre pakera gsuxkercss Bokpyr Cosnua
BMecTe ¢ 3emJell co ckopocThio V. UTo6u pakera ynasa na Counle, ee ABH:KeHHe

*) BoJee noapoGuoe paccMoTpenne nokasmBaeT {cM. § 65), uto B AeficTBYTE b-
HOCTH NPH TAKOM pacueTe Mbl npeHeGperaeM He nojeM Tarorenusi CoJHLA, @ JHIb
€ro HeoOHOpoOHoCHbI0 B TOH 0GAACTH MPOCTPAHCTBA, [Ae NpeoGjalaloliiM sABJseTCH
nose TswecTH 3emin. Onnopojnas cocrap/Isiomas oJst TroTenus CouHIIA KOMMEeH-
CHpyeTcs CHJaMH HHeDUHH, BO3HHKAIWHKMH H3-3a cBoGOZHOTO najends 3emad Ha
Connue, [TosTomy ounbka, KOTOPYIO MBI ie/1aeM NPH BBITHCJAEHUHA TPeTheli KOCMHYeCKOH
CKOPOCTH, HHYTOXKHA. '
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Hajo 3aTopMo3uTh. Kak M paHee, HaXOAHM, YTO TIPH BHIXOAE H3 30HEl 3E€MHOTO
MPHTAKEHUS CKOPOCTh pakeTl 6yleT V = VK-l- 9, (oThocuTepHO Cosnua). Ham-
MeHblIas 5HEprHs, KOTOPYI0 HYXKHO 3aTPAaTHTh AJIA 3aMeAJNeHHs, TOJYYHTCS TOTAa,
KOrJla cKopocTH V| # 9, HanpaBJieHE! IPOTHBOMIOIOKHO. B stom cayuae V=V, —v_,
(Bce CKOPOCTH MOJIOKHTEJIbHB]), a SHEPTHs, NDHXOAAIIAsCS HA eJHHHLY MacChHl
paKeThl, paBHa

e=1/p (V— V)2 —GM/R =)y (VE +2V v, — %)
rie R = CA — paccrosinne pakeTol 10 UeHTpa CoJHLA INIPH ee MaKCHMaJbHOM

yhanenun (puc. 18la). Ecmm e < 0, 710
TpaeKTopHeH paKeTs OyJAeT 3JJHNC ¢ GoJlb-

’

HOH OChIO
4
7 o GM_ RV
Al A e VE-ov o, — oL
\
\ OnuH M3  GOKycOB 3/JHMICa HaXxORHTCA
> B uenTpe Cosnua. O6o3HauuM uepes x = CP

paccrosiude or uentpa Connua go 6Ju-

XKalimell BeplMHHW 3Toro 3JaJunca, Pac-

Puc. 181 a. CTOSIHHE X OJIHO3HAYHO OTIpefenseT dopmy

3JJIHMCA, a C Hedl M JIHHHIO Ha MOBepX-

Hoctd CoJsiHIa, Ha KoTopoll 6yaer Jexath

Touka mnajenud. DoJsblias ock aagHnca 2a¢ = R - x. TloicTaBuB 3To 3HayeHHe
B Mpefibliyliee ypaBHeHHe, MPHAEM K KBaApaTHOMY yPaBHEHHIO LS U.. MeHbluii

KODEHb 3TOrO ypaBHEHHs! paBeH

2x
v.=V [1— —],
e < R+x
UeTBepTasd KOCMHYECKasi CKOPOCTb U, PaKeTHl ONPEAEJHTCS H3 COOTHOLWEHHS 0f =
=02 -+ 202, win

. \ »
2 2 2x 2 .
U= Vk [1— —> +20K-

< R+»
Ona 3aBHCHT OT TapaMeTpa x, onpefle/siromero Mecto nagenus. Ilpu x == 0 (upsimo-
JMHelHoe ABHXKEHHe Mo HanpasJeHHio K ueHTpy CoJsiHla) CKOPOCTh Uy MaKCHMaJibHa
H paBHa :

2 2

vZ‘aK‘::(VK +20% )2 ~= 31,8 rM/c.

Pakera ynager B nepepHeii Touke Cosnua. Ilpuw x = r (r — paauyc Cosnua) pa-
KeTa ynajeT B 3afHeil Touke CoJsHIA, [BHTAsiCh N0 KacaTe/bHOH K €ro MOBepXHOCTH.
B stoM cayyae cKopocTh MHHHMAJbHA H PaBHa

5, \2 /s - .
vzﬁﬂ~[v§ <1_ Ri’_r) +20§] ~[VE(l =V 2x)%+20k J/* = 29,2 km/e,

rae o = 4,65:107% pan — cpennuit yrioeoit paauyc Cosnua.

3AdAYH

1. McKyccTBeHHEIH CMyTHRK 3eM/H BpamlaeTcs No KpyrobBoft op6ute panuy-
ca R c neprofom T,. B HeKoTOpHIl MOMEHT Ha OYeHb KOPOTKOE BpeMs GELI BKJ/IIOUYEH
peaKTHBHBIH JBHTaTe/Ib, YBEJHUYHBLIHA CKOpPOCTb CNyTHHKAa B O pa3, H CNYTHHK
cTaJ BpallaTeCS MO 2JVIHNTHYECKOH opbuTe. JlBHrartesp coofmiaj yCKOpPEeHHe ChyT-
HHKY Bce BpeMsi B HanmpaB/eHHH JBHKeHHs. Onpeje/HTh MAKCHMAaJbHOE paccTosi-
HHE CMyTHHKA OT LEHTpa 3eMJH, KOTOPOTo OH JOCTHT'HET MOoCJe BLIKJIOUEHHS JLBH-
rateas. HafiTh Takxke nepuop T, ofpalieHHsi CyTHHKA 10 HOBOH (3//IMITHYECKOH)
opbute, '
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Pewenune. O60o3nayuM E, NOJHYIO 3HEPrHI0 CMyTHHKA NPH JABHXEHHH MO
kpyroso#i op6ute. Cornacao (58.3) Ex = —K, U = —2K. Ilocne Toro kak orpa-
GoTaJ1 ABHraTeb, CKOPOCTh CIIyTHHKA BO3pocJia B o Pa3, a KHHeTHUeCKas SHepTHa K —
B o? pa3. [loTeHuHasbRasi SHEPIUs He H3MEHHJach, TaK Kak 3a BpeMs paGoTHl IBH-
ratesisi CIYTHHK NepeMecTHJICS [ipeHeGpekHMo Mas0. TakuM o6pasoM, noJIHAasi SHEPrus
COyTHHKA Ha 3JJIMNTHYECKOH op6HTe 6yleT

Eyy=a?K+U=(?—2) K=(2—0a?) Eg.
BoJbluHe ocH 2/JIHNTHYECKHX OPGHT 06paTHO MPONOPLHOHABLHBEI MOJHBIM SHEPrHaM
(cM. ¢dopmyay (58.2)). TMostomy R
a

= a== .
R 2—oa2 2—a?
Op6ura GyReT 3/JHOTHYECKOH, ecqH o =5 2. MakcHMallbHOe PacCTOSHHE CIYTHHKA
oT LeHTpa 3emau (B amoree)
a?R
Ryske=20—R=~——.
) MaKe 2wt
Tlepron obpawmenus T, HalifeTcs H3 TpeThero 3akoHa Kensepa u pasen

T,
Ty=—r .
@2—a)’
2, Haiitn Tako#l paguyc R KpyroBoft opGHTBI COyTHHKA 3eMJH, EBHKYLIErocs
B HampaBJieHHH ee BpAlleHHs B NJOCKOCTH 3€MHOTO 9KBAaTopa, YTOGHE OH BCE BpeMs
OCTaBaJiCsl HEMOABHKHBIM OTHOCHTe/bHO 3emiun. (Takofi cnyTHHK Ha3biBaeTca cmas
YUOHAPHBIM).

(l)ZRo
3eMaH, @R, — LEHTPOCTPeMHTEbHOE YCKOPEHHE Ha SKBAaTOPE, OGYCIOBIEHHOE OCEBBIM
BpallleHHeM 3eMJH, g— yCKopehHe cBoGozuoro najedusi. Ha sxeaTope w?R,/g=1/288.

3. Cunbl MpHJIMBHOIO TPEHHs, BEHI3bIBAEMBblE JIYHHEIMH MPHJHBaMH, 3aMelisiOT
oceBoe BpaluenHe 3emaH. ITOT npouece GyAeT NMPORONKATHCH KO TeX NOP, NOKa
He CReJaloTCsi PaBHLIMH YIJIOBBIE CKOPOCTH OCEBOTO BpalleHHsl 3eMJH H opGHTasb-
HOTO JBHXeHHs1 JlyHel BOKpyr 3emuiH. Onpele/HTb OOy YIJIOBYD CKOPOCTh ©
o60oKX BpallleHnH, NPOLOMKHTEILHOCTL 3eMHBIX CyToK T M pajHyc JyHHO# OpGHTH @
nocJe TOro, Kak 3To NpoHsoiiler. B HacTosiee Bpems yrJoBas CKOPOCTb OCEBOTO
BpallleHusi 3eMJH paBHAa g = 7,29-1073 pan/c, MOMEHT KOJIHYeCTBAa JIBHIKEHHS
3eMIH OTHOCHTEJBHO CBOeH OcH Ly = 5,91-10% r.cM?/c, MOMeHT uHepunu 3emiu
OTHOCHTeJIbHO TOH e ocu [ = 8,11-10% r-cM?, pamuyc JayHHOH OpGHTH ap =
= 3,84-1010 cM, nepuop obpauienusi JIyHn BOKPYr 3eMaH (OTHOCHTEJBLHO 3Be3f)
Tj; = 27,3 cyT, macca Jlyus m = 7,35-10% r. [l ynpomeHHs pacyeta CUHTaTb,
YTO 3eMHAasl OCh NePHNEeHAHKYJSIPHA K IVIOCKOCTH JIYHHOH OpPGHTHL.

Pemenue Henombsys npuBejleHHHE NaHHble, HAaXOJHM: MOMEHT HHepUUH
JIyHBI OTHOCHTEJIbHO OCH BpalllenHs 3eMsH [ == ma} = 1,08-10% r.cM® (MoMenToM
HHepurH JIYHE! OTHOCHTENbHO ee COBCTBEHHON OCH MpeneGperaeM), yr/ioBas CKOPOCTb
op6uTanbHoro Bpailenda Jlyubi BokpYr 3emiar o= 2,67-107 pall/c, MOMeHT KOJIH-
yecTBa ABHXeHHS JIYHBI OTHOCHTeNbHO 3eMsH Ly = lqo, = 28,9-10% r.cmi/c,
MOJIHBIA MOMEHT KOJIMYeCTBA JBM:KCHHMH CHCTeMbl Jemis — Jlyna L = L3 + Ln-—-

= 34,8:10% r.cm?/c. [lo 3aKOHy COXpaHEHHSI MOMeHTa KOJHYeCTBA JIBHIKEHHS
(I3 + ma®) © = L, uay, nperebperast /5, ma*w = L. [To Tpetbemy 3akony Kensepa
adw? = agm%. HMs 3THx AByX ypaBHeHHH MOMHO HafiTd HeH3BeCTHHIe ¢ H ®, B yKa-
3aHHOM NPHOJIHXKEHHH
L2 L \2
azmaoz <7:;> 2p=1,45 a3=>5,58 - 1010 cm,
/0 = (0/a)'/* = 0,573, T = 27,3/0,573 = 47,7 cyr.

1 3
OtBerT. R=( g > / Ry==6,60R,. 3mecb R, — 5KBaTOpHaJbHEI palHyc
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4, KocMuueckuii Kopa6ip tiogxoauT K Jlyne mo napaGoJiuyeckoll TpaekTopHud,
HnoutH kacaiomeiica nosepxHoctd Jlyusi. YTobbt nepefiTy Ha creadulylocst Kpyrosyro
Op6uTY, B MOMEHT HAUGOJIbLIETO COJHKEHHS BK/KOUAOT TOPMO3HOH JBHrate/b, Bhl-
GpachIBAONIHE Fa3bi €O CKOpOCTbio v = 4 KM/C OTHOCHTE/]bHO KOpabasi B HAmpasie-
HHH ero ABMmenusi. Kakyio uacTes oOMIEH Maccsl cHcTeMmbr GYyAeT COCTaBjfiTs ropio-
yee, HCNONB30BaHHOE [Mif1 TopMomeHdsd Kopabas? Cpeinnli paamyc Jlynut R =
=1738 kM, yckopenue csoBogHoro NMajeHust Ha HosepxHocTb JIyHbl g== 162 cm/c2.

Orsern™=m_«/s_1)VeR o7
m v

5. HcKyccTBeHHLIH COYTHHK IBHKEeTCS BOKDYr 3eM/Id B Pa3speXeHHOH arTMo-
chepe no Kpyrosoil (Mad 1outh Kpyrosoil) opGure. Kak BJHSET CONpOTHBJAEHHE
Cpellbl H& CKOPOCTh ABHIKEHHs CIYTHHKA H er0 MOMEHT KOJIMYecTBa ABHAKeHHs OTHO-
CHTeIBHO LeHTpa 3eMJu?

Pewenne. Cornacho (58.3) npd KpyroBoM IBuKenHH E = —K. Tpeune
yMeHblaeT nojuywo sHepruio E. [lostomy KuneTHyeckast sHeprua K Bo3pacTaeT
(coyTHuk npubauxkaerca Kk 3eMmie).

6. KocmHueckufl kopabab 6e3 nauafibhofi ckopoctd cBofofHo fiafaetr na 3emaio
H3 ylajeHHoH ToukH. B KakoM MecTe cueflyeT noBepHyTb HamnpaBjeldHe CKOPOCTH
Kopa6sis Ha 90“ (6e3 H3MeHeHHS ee BeJHUHHBI), YTOObI OH €Ta/J UBHraTbCA BOKPYT
3eMJiH N0 KPYroBoil TPaeKTOpHU? )
~Orser, [ocependtie Mexay ueHTpoM 3eMid U HAHAJIbLHBIM TIOJNOKeHHEM Ko-
abJift.

P 7. Kocmuueckufi kopabnb fsuketcsa BOKpyr 3emsd flo 3/11HITHUeCKOR opGute.
B gakoét Toyke OpOUTHl CJCAYRT H3IMEHUTH Hanpasjenue cxopocTd xopabias (63
H3MEHEHHS ee BeJIHYHHBI); YTofbl Kopa6/b CTaj ABHraThCst MO KPyroBoH op6ute?

Peuweuue, Tax Kax 3ueprug Kopad.id 3aBHCHT TOJBKO OT Aausubl 2a Gosbimol
ocH ero opGHTH, To mepexol Ha KpyroByio opbuTy npou3ofifeT Hd pacerosuih 4,
T. €. B TOYKE fiepecedyeHHst Hnca ¢ ero Majoft oCuio. Hadpasienve €KopocTd KO-
pa6ast Hago HoBepHYTh Ha TAKOH yros, 4ToObi OHG OKa3ajioes MEpHEHIHKYJispHbIM
K JIHHHH, COSAHHAOMER Kopabsib ¢ LEHTPOM 3eMJiH.

8. KocMuueckHil KOPAG6/L jBMeEtes BORpYT 3emdH o 3JjifidnTHdeckon opbute.
B Touke nepecederns siiuica ¢ erd Maiofi ocbld BRmoYaetésa ABurateas. Kag Haio
H3MeHHTH CROpOcTb RopaOas B 39TOH Touke, 4YTd6hl oH ffepetire/i Ha napabosifideckyio
opoHTY?

Otset Ypeanuuts 8 J'2 pas.

9. Kakyw neperpysky HcnbiTeiBaeT IpH cTapteé KOCMDHABT B KOCMHuec KOM
KopalJsie Ha CaMOM HAYaJbHOM YuacTke roJseTta, koraa kopalib BMecTe C pareToiis
HOCHTe/IeM MOJHHMaeTcs BepPTHKAJbHO BBEDX C IIOCTOSHHBIM YCKODEHHEM H 33 BpeMsi
T =4 c HabupaeT CKopoCTb U = vy, I'lle Uy — NepBas KOCMHYECKas CKOPOCTb, a
o = 0,03 ([eperpyskoii HasmBaerca otHowewue n == (P — Py)/P,, rae P, — Bec
KOCMOHaBTa Ha eMJe, a P — ¢Bec», KoToperil nbKazaid Guf dpy:KUHHER BECHl LPH
B3BeWHBAHAN KOCMOHABTa B Kopafie.) ]

Peuledite. [Mpumem 3a ronoxuteinbHoe watipabiciué Beepx. «Becs kotmo-

HaBTa B KopabJse GYAeT
dv
P=Py+m di*

Cuttas Hd navaibuoM yuactKe Beinyuny P floctodninol, HaXOA¥M ¢KopocTs Kopabas
yepes BpeMd 1@

U= Ul =
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