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1.

3Be3na R ArapomMeasl — mysIbCHpyIoiast 3Be31a, MeHAoIIast ¢Boii O/1eck ¢ mepuogom 409 cyTox.
Ee MoxkHO0 yBUIETHh HEBOOPYKEHHBIM I'JIA30M TOJILKO B MaKCHMyMe OJiecKa, B MUHUMYMe OJiecKa
ee BUIMMas 3Be3/IHAs BeJIMYINHA PaBHa 16™, IpW 9TOM B OJIMH U3 3TUX MOMEHTOB 3Be37la UMEET
pajmyc, pasubli 5 - 102 pammyca Commma. CumTas, 9To BO BpeMs MYJLCAIMH TeMIIepaTypa
3BE3/Ibl He MEHSIETCS, OIIEHUTE CPEIHIOI CKOPOCTh JIBUKEHHSA 00OJOUKH 3BE3/IbI.

Peinenue:

YetoBeK ¢ HOPMAJIbHBIM 3pEHIEM MOKET BHJIETH 3Be3/IbI 710 6™, 3HAUNT OJ1ecK MeHsieTcs Ha 10",
CoOTBeTCTBEHHO, CBETUMOCTD 3Be3/1bl Menstercs B (102)% = 10 pas.

[TonsTHO, YTO WeM OOJIbINE ILIONIA/Ib IOBEPXHOCTU 3BE3/IbI, T€M OOJIbIIIE €€ CBETUMOCTD. [11o-
a/Ib MMOBEPXHOCTHU ITPOIOPIMOHAIbHA PAJIMYCY B KBaJlpaTe, 3HAYUT, PAJINyC IIPU IIPOYNX PaB-
HbIX JoKeH MeHsaThbed B 100 pa3. Takum obpazom 3ak/odaeM, 4TO JUOO MaKCUMAJIbHBIN pa-
quyc 3Besbl paser 50000 pajgnycos Cosnia (T.e. okoso 250 a.e.), nb0 MUHUMAIBHBIH paJIinyc
3Be3/6l paBen 5 pajmycoB Cosaia. [lepBblit BapuanT COBEpHICHHO HEPEAJUCTUYEH, TaK Kak
9TO CJIMIIIKOM MHOTI'O JlaXKe I KPACHBIX CBEPXTIUTI'AHTOB, CJIEJI0OBATE/HHO, ITPABUJIEH BTOPOit
BapUaHT.

Byjem cumrarb, 4TO 3BE€3j1a MOJIOBUHY BPEMEHH YMEHBLINAETCS B pa3Mepax, a I0JIOBUHY Bpe-
MeHH — pacmupsiercst. Torga jgocrtarodno mojenunTh 495 pamamycoB Cosnma na 204.5 mHS T
ITOJIYIUTH OTBET:

495
v = —— = 2.4 pajguyca Cosmra/cyTkn ~ 20 KM/c.

B.B.I'puzopves

Kucsoponnast armocdepa Pen comepzkut (2.5 + 0.5) x 10% momexyn. Ouenure jgapienue 3roit
aTMocdepbl y moBepxuoctu Pem, ecimm pajmmyc Pen pasen 764 Km, a ee cpejHdsd ILJIOTHOCTD
pasna 1.24 r/cm3.

Pernenue:

laBnenne, cozmaBaemMoe aTMocdepoil y TOBEPXHOCTH, MOYKHO MOJTYYHUThb, €CJIN BBIYUCIUTE CHU-
JIy TAYKECTH, JIeUCTBYIONIYIO Ha CTOJIO rasza B armMocdepe ¢ eIMHIIHON IIJIOMA b0 OCHOBAHUS.
[Tocko/bKy XapaKTepHbIE BLICOTHI aTMOChED («BBICOTA OIHOPOIHON aTMOChEPDI» ) BCEria CpaB-
HUTEJHbHO HEBEJIMKK (B IPOTHBHOM ciiydae aTMocdepa Od4eHb ObICTPO YJIETHT OT 00beKTa, psi-
JIOM € KOTOPBIM HAXO/MJIACH ), MOXKHO CIUTATh, 9TO I'PABUTAIIMOHHOE YCKOPEHHE, JIEfiCTBYIONIEee
Ha, BCE MOJIEKYJIbI aTMOC(EpbI, TPUMEPHO OJIMHAKOBO U COBIAJIACT C YCKOPEHUEM CBOOOTHOTO
naJienns Ha nosepxHoctu Pen. Torga mckomoe JaBjieHre MOXKHO BBIPA3UTh KaK
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riae M, — wmacca armocdepbl, ¢ — TPaBUTAIMOHHOE YCKODEHHEe Ha ITOBEPXHOCTH (BpalleHue
Pen, kak y Bcex KpyIHBIX CIlyTHUKOB I1aHeT B COJIHETHON cucTeMe, CHHXPOHIU3UPOBAHO C 00-
palenneM BOKPYT IJIaHETHI, TAK UTO «IIEHTPOOEXKHOI» 9acThbIO yCKOPEHUs CBOOOJIHOTO A eHIS
MOXKHO 1peHebpedn), R — pajuyc Pew.

Orcrona
_ M,GM  NmG4rR?*p NmGp NuGp
P="4R" = "3 axR* T 3R  3RN4
Tyr G — rpaBurarnmonnas nocrosiaHasi, M — macca Pen, p — ee cpemHsis mIoTHOCTh, m —
Macca MOJIEKY/Tb KHCJIOPOJIA, (1 = 32 I'/MOJIb — MOJISIPHAs Macca MOJIEKYJISIPHOTO KUCI0POo/a 1
N4 = 6-10% /monb — wncno Asoragpo.

OcTasoch BBIYUCUTD OTBET, HE 3a0bIB IIPH 9TOM, UTO 10 KpaitHeil Mepe OJINH U3 COMHOXKUTE e
(amcsio MoJIeKysT Kucsiopoda B armocdepe Pen) m3BecteH HaM ¢ OY€HB ILIOXON TOYHOCTBIO,
BO3MOzKHas omubka cocrayiger 20% BeIMUMHBI, a 3TO O3HAYAET, YTO OOJIee OJHOI 3HavAINEil
mudphl B BEIYUCICHUAX HaM 3aBeI0MO He norpebyerca. B ntore momyuanm 5 x 10710 ITa.

A.B.Becenosa

N3BecTHo, a0 3a nocseaane 20 jJeT MOMEHTHI IIPOXOXK/IEHUs 3eMJIell Iepureimst CBoeil OpOUThI
MEHSINCH B IIpejiesiax oT 4 qacoB 2 siHBaps j1o 11 gacos 5 siHBapst (110 MOCKOBCKOMY BPEMEHN ).
A B KaKOM IpPUMEPHO IOy B IOCJAEIHHUI pa3 9TO COOLITHE MOILJIO CIYYUTHCS B HOBOIOIHIOK
[IOJIHOYB TI0 TOMY 2Ke Bpemenu! [lepmos BparieHus: JTMHWE AICHT OPOUTHI 3eMJIH COCTABJISIET
0K0J10 112 THIC. JIET.

Peuienne:

IL.HH Ha4daJla HOHpO6yeM IIOHATH IIPUYNHY CTOJIb CUJIbHOT'O U3MECHEHNA MOMEHTA ITPOXOXKJICHU A
nepuresus 3a nocaeaane 20 jet. [lepBoiit »Ke HaIpaIuBaIONIIICsT OTBET — BUCOKOCHBIE TOJIBI
(1 UX OTCYTCTBHE), CMEIAIONIIe MOMEHT MakcuMyM Ha 18 wacos. OjHaKo pazbpoc MOMEHTORB
SIBHO GOJIbIIIE, U OYEBUIHO, UTO JIMHUS AlCU] (COeJUHSIONAs IEPUIIEHTD U AllONEHTP OPOUTHI)
JIUIst OPOUTHI 3eMJTH HE MEHsIET CBOE TOJIOYKEHHE ¢ TaKoil CKOpOCTbio (Tem GoJiee UTo U3 yCsio-
BUd He cjaeayeT, 9TO ,ZLaTa./BpeMH IIPOXO2KAeHU A IlepUureingd CuCTeMaTUIeCK YMEHbIIIAJINCh NI
YBEJIMIMBAJINCE ), CJIEJIOBATEIbHO, IPHYNHA B Y€M-TO JAPYroM. EuHcTBeHHBIM (haKTOPOM, KO-
TOPBII MOYKeT MeIaTh 3eMJie JIETaTh CTPOTO IO SJITUITUIECKO opOuTe Ha TaKUX MaciiTabax
Bpemenu, siBjstercs JIyHa, 1 nMeHHO n3-3a Hee 3eMJisl TOJAXOUT Ha MUHUMAJIbLHOE PACCTOSHUE
k Cosaily He oveHb pery/spHo. OHAKO OJMHAKOBOE B3auMHOe pactojioxkenue 3emn, CostH-
na u JIyHbI OBTOpsieTcst ¢ epuojioM okoJio 18 srer («capocy ), mosromy pasbpoc 3a 20 et —
9TO MaKCHUMyM TOr'O, 4TO MOXKeT obecreduTh JIyHa, m 3Toro pakTopa OYEBHIHO HE XBATACT
JUI HY?KHOTO HaM pesy/brara. Hy»KHO 9TO-TO Jpyroe, CHCTEeMAaTHYeCKH MEHSONee MOMEHT
IIPOXOKJICHIUS [TEPUTETHS.

Curetytomuii 1o 3Ha9uMoCcT (hakTop — IPEIeccus OCK BpalleHus 3emn. 3-3a Hee Tpormye-
cKuil ToJ1 KOpode, ueM cujiepudeckuii rog (epuoi obpaienus 3emiin Bokpyr CoJtHIa), HelapoM
CJIOBO «IIPEIECCUsT» O3HAYaeT «IpeBapenue» (paBaojeHcTBuil). [losromy ecim 661 cpetaumii me-
PHOJ| MEKJLy MPOXOKJICHUSAME TIepUre/Iisi (AHOMAJINCTUIECKUiT TO/]) COBIAIA Obl ¢ CUepute-
CKUM T'OJIOM, TO MOMEHT KazKJIOI'O OYEPEHOrO MPOXOXKIEHUS TIEPUIe/IUs B CPEJIHEM CMEIIAJICS
66l Ha Bee GoJiee TIO3JHIOI JaTy/BpeMs O HaIlleli MKoJe BPEMEHHU, MPUBI3aHHON K TPOIMJe-
CKOMY TOjly. BeslmunHy cMenieHnst 3a T0Jl MOYKHO OIEHUTDb, BCIIOMHUB, YTO HEPUO/] IPEIECCUH
paBeH OKOJIO 26 TBICSY JIeT, WM UCHOJIBb3Ysl T.H. «IIOCTOSIHHYIO Iiperieccun» (okosio 50" /rom).
Cwmernienue 3a roj coctaBut =~ 1/(26 - 10*) roga, 310 okojio 20 MUHYT BpeMeHH.

Bropoii u3 Hyk#bix HaM (HaKTOPOB — YKa3aHHOE B yCJIOBUM BpallieHue juHun arcu 1. OHO mpo-
HCXOJINT B TOM YKe HaIlpaBJIeHUHU, 9TO n obparienne 3emyin BOKpyr CoJiHIIA, TOITOMY aHOMA-
JINCTUYECKUN T0oJl Ha caMOM Jlejle HEeCKOJIBKO JIJIMHHee cujiepudeckoro. Kak ciiesicrsue, 3ToT
3 deKT CKIAIBIBACTCS C IIPEJIBLIYIIIM, XOT OH U B HECKOJILKO pa3 MeHbine. Ero jierde Bcero



OIEHNUTD, 3Hasl, YTO [EPUOJ BpalleHus JuHun ancuj B 112/26 = 4.3 pasza Gosiblie, yeM Hepu-
OJI TIPEIeCCUH, COOTBETCTBEHHO, CMeIeHne, CBA3aHHOe ¢ 3TUM 3(M@EKTOM, B TO »Ke UHUCJIO Pa3
MeHblIlle u coctasiisier okoyio 20/4.3 ~ 5 MmunyT. B uTore npu cMeIeHnn Ha OJIUH IOJl B IIPO-
IIJTO€ MOMEHT IIPOXO:KJICHUS ITePUTe/IHs IIPUOJIMKAETCsT TPUMEPHO Ha 25 MUHYT K HOBOTOJTHEit
MOJIYHOYH.

Ha stom ¢usnaeckn 3uaqmmvbie 3pdeKThl 3aKaHInBaOTCs (BCe OCTAIBHOE CYIIECTBEHHO CJia-
6ee), HO BO3HUKAET JIOTIOJHATEIbHAS HEITPUSTHOCTE, O KOTOPOii TOXKE CJIeI0BATIO OBI TIOIyMaTh.
Bce BbIKJIaJIKK BBIIIE TIOJIYYEHBI B MIPEJIIIONIOXKEHUH, YTO TPOIUYECKUI U KaJICHIAPHBIA TOJ —
9T0 0HO U TO ke. OIHAKO Ha caMOM JieJie 9TO He TaK, [IOCKOJIbKY CPeIHAs P00 KITETHHOCTD
KaJIEH/IAPHOI'O To/a JIayke B TPUTOPHAHCKOM KaJIeHJape Ha JIOCTATOYHO OOJIBIINX MHTEpBaJIax
BpeMeHH (JI0 BeKa, a WHOTJa — U JIBYX) GOJIbIIIE POIOJIZKUTEILHOCTH TPOIMYECKOro. Pasnua,
KaK M3BECTHO, COCTABJISAET 0KOJI0 3 cyToK 3a 400 JreT, ToaTOMYy TaKo# KaJleHJapHBIN T0JT B Cpe/l-
HeM Ha 3 - 24 - 60/400 = 11 MuHYT JJIMHHEE TPOIMYECKOrO, U 3TOT (haKTOop paboraer B APYryio
CTOpOHY, YeM MpeJblLylye (XOTsh U He KOMIEHCHPYeT WX IOJHOCTHIO). [loaromy B cpejHem
CMelleHne MOMEHTa ITPOXOKIEHU TTepUresins cocTaBigeT Bcero 25 — 11 = 14 MuHYT B TOJI.

Boeraucsium pesysbrar. Cambrit 6sin3kuit 3a nocsteanue 20 jileT MOMEHT MPOXOKIEHUS TIEPUTeJINs
OTCTOSLJI OT HOBOTOJIHEH 1OJIyHOUH Ha 28 1acos, T.e. 1680 munyT, 1680/14 = 120, ciieioBaTesbHO,
11o100HO€e cOOBITHE MOTJIO TIpou3oiiTn okoJio 120 yet nHazas mwnoc-muayc 20 jet. Kak pas Torja
IPUTOPHAHCKUIT KAJEHIAPHBIA 101 B TOC/IeHNI (TI0Ka) pa3 OTIMYascsa OT IOJTHAHCKOTO, TaK ITO
OIleHKa CPeTHell MPOIOIKUTETHHOCTH KaJeHJaPHOTO rojia OblIa BIIOJTHE TPABOMEPHOII.

Ectb, Bripouem, ere 0JiHO 00CTOATE/IHCTBO, KOTOPOE, €CJIM OTHOCUTHCS K MOHATHIO «MOCKOBCKOE
BpeMs» OyKBaJIBHO, OOABIISIET CJI0KHOCTEHN B MMOJIYUYeHNN OTBETA: MOYKHO 33/ lyMaThCs HAJl TE€M,
YTO TAKOE «MOCKOBCKOe BpeMs» 60see 100 et Tomy Hazaj. Eciu Bciomuuts, uro 102 roga na-
3a)1, Poccug nepenuia ¢ 10/imancKoOro KajeHaps Ha IPUTOPUAHCKUN, TO MOXKHO OTMETHTDH, YTO
¢ OOJTBITIOH BEPOSITHOCTBIO IIPU 3TOM MOMEHT MTPOXOK/ICHUS IIEPUTe/TN, He YCIIEB MONacTh HA HO-
BOTI'OJIHIOIO HOYb, «IIPOCKOYU/I» Ha JIEKAOPb, U B CJICIYIONINI Pa3 IMonajeT Ha HOBOT'OHIO HOYb
OYeHb He CKOPO (MpUyeM BO3HUKHET BOIPOC, IJIe 9Ta HOYb OYJIET PACIIOIaraThCsi — HAYAJI0 TO/a
66110 nepeneceno na 1 guBaps [lerpowm I, o sroro rox waunuascsa 1 cerrsibps. .. ). C yderom
9TOr0 0OCTOSATE/ILCTBA OTBET CTAHOBUTCS TAKUM: JAHHOE COOBITHE MOIJIO TPOU30TU B HOBOT'O/I-
HIOIO TTOJTHOYB, HaunHasd ¢ 1919 roja u 1o npumepno 1975 roga. Hukusaga rpanuiia obycioBieHa
CpeJHEN OICHKON M YCTPOUCTBOM KaJICH AP (HOHBJIHBHIGGCH O JIOpore JIEKPeTHOEe BpeMs MaJIo
YTO U3MEHUT), & BEPXHsIsi BOSHUKHET IIPH MAKCHMAJILHOM BE3eHUH — KOIJa 3a CYeT YIadHOrO
PACIIOJIOYKEHNST BUCOKOCHBIX JIeT 18 JacoB M3 HEOOXOJIUMOTO C/IBUTa B 28 dacoB Oy/yT yOpaHb
U OCTAHeTCs CABHHYThCs TOJIbKO Ha 10 gacos, uto coorBerctByer 10 - 60/14 &~ 43 rojam.

I1. A. Tapaxaros

AGcomoTHOI 3Be3IHON BeJIMYNHONR 00beKTa COTHEIHON CUCTEeMbl HA3LIBACTCH BUJIMMAas BEJIN-
YMHA, KOTOPYIO MMeJT ObI 00bEKT, eciu Obl OH Haxoujcd Ha paccrogann 1 a.e. m or CoJHra, n
oT HabJIIoAaTe I U UMeJ 1moJnyio ¢gaszy. [IpeamnosmoxkumM, 9To0 B HEKOTOPBIHE MOMEHT M1apoodpa3-
HBIIT acTeponi oKazaJicss Ha paccrosgauu 1 a.e. ot Cosaia n ot 3emun. Ha cKOJIBKO 3BE3IHBIX
BEeJIMYIUH OYIyT OTJIMYIATHCS €ro BHAUMas U abCOIIOTHAA 3Be3IHbIe BeandnHbl! CanTaiiTe, 9T0
OJ1ecK acTepon/ia MPsiMO IIPOIOPITUOHAIEH TLIOIIA/ U OCBEIEHHONW JacTu JIUCKA.

Penrenne:

Taxk kax acrepou HaxoauTcd Ha 1 a.e. Kak or CoJiHIla, TaK U OT 3eMJIH, a 3eMJ/Is TaKrKe
HaxoauTcst Ha paccrosiaun 1 a.e. ot Cosana, To CosHile, 3eMys n acTepou] 00pas3yoT pas-
HOCTOPOHHUI TPEyroJbHUK, BCe YIJIbI B KoTopoM paBHbI 60°. CrieoBaTe/ibHO, U T.H. (Ha30BBIi
yroz (yrost nipu acrepoujie) paser ¢ = 60°. s onpejesnenns dasbt P (OTHOIIEHUS OCBEIIEH-
HOIl JacTu Juamerpa K IOJHOMY JuaMeTpy) [depe3 (ha3oBblil yroJ MOYKHO BOCIOJIB30BATHCS
roToBO# (hOPMYJIOil, & MOYXKHO U BBIBECTH 3TY (POPMYJIy, HAIPUMED, TaK, KaK ITOKa3aHO HUKE
(acTeponst A JIJIs1 HADJISTHOCTH CUJIBHO YBEJIUIEH).



YroJ1, CTAruBaOMuil CEKTOP, 3aKPAIIIEHHBIN OeJIbIM Ha PUCYHKE, &, CJIeIOBATEILHO, U IByTDaH-
HBI{I yTOJI, «BBIPE3AIOIINiT» YaCTh ILIONa M, ocBeleHHyio COIHIeM U He BHIUMYIO ¢ 3eMJIH,
paBeH ¢ (CM. HUXKE pHC. a).

o’ o" o |[F @) oo F @) 0"

F/

[Tpu npoenupoBaHny M300pazkKeHUs acTepona Ha HeGecHyIo cdepy IOIyIUTCa «OBaI», U300-
pasKeHHLBI Ha puc. 6, HauboJIbIIAas IMUPHUHA OCBelleHHoil actu Koroporo O F onpenessercs
kak 00" + OF (puc. B). 00" = O0' = OF' = Ry, rie Ry — pajauyc n300pazkeHust acTepou/ia
Ha Hebe.

O"F =00"+ OF = 00" + OF'cosp = Ra(1+ cosp).

QPaza ¢ — 9TO OTHOIIECHUE OCBEIICHHOH YaCcTH JUaMeTpa K IMOJTHOMY JIMaMeTpy, CJIeI0BATE/IHHO,

Ra(l+cosp) 1+4cosep

o =
2R, 2

Takum o6paszom, dasza acreponsa B MoMeHT Habmoaerns pasaa ® = (1 4 cos60°)/2 = 0.75.

CorytacHo ycJIoBHIO, OJIECK acTepon/ia MPsIMO IPOMOPIIMOHAEH ILIOIMAIN OCBEIeHHON TacTh
qmucka. [Ipu daze @ orHOIIEHNE TI0MA M OCBEIIEHHON 9acTy K TOJIHOM IJIOMA/U JTUCKa pABHO
®. Dtum PHakTOM MOKHO BOCIIOJIB30BATHCS KaK U3BECTHBIM, HO MOXKHO U JIOKA3aTh €ro.

W3 puc. 6 09eBUIHO, UTO IJIOMIAIL «OBaJiay, KOTOPHIH IpeicTaBisgeT coboit n3obparkeHnue ocBe-
IIEHHON YacTu JUCKa acTepOuIa, BUANMON ¢ 3eMJId, paBHA CyMMe IIOJJOBUHBI ILIOMAIN KPyTa
(IOJTHOTO JIMCKA) ¥ TIOJIOBUHBI ILIOMIAN SJUIAICA, GOJIBIION MOIYOChI0 KOTOPOTO SABJISETCS Pa-
JyC M300parkeHnsT acTepouIa, a MaJioil mosyocbio orpe3ok OF. CremoBarenbHO, OTHOMIEHNE
ILJIOMIAIN «OBaJlay K MOJHOM IJIOMIAIN JUCKA PaBHO

1/27R% +1/27Ry-OF Ry 4 Rs-Racosp  1+4cosg _
TR B 2R 2



CrenoBaTeIbHO, OTHOIIIEHNE OJIeCKa OCBEIEeHHOH acTn acrepona B dase 0.75, COOTBETCTBYIO-
IIET0 BUIUMOI 3BE3/IHOI BeJIMIUHE M, K OJIECKY acTepouia B IOJIHOI (ha3e, COOTBETCTBYIOIIETO
abCOJIIOTHOM 3Be3HOI BenauHe m,, pasuo 0.75. Takum obpa3om, 3Be3AHbIe BEJIUIHHBI OT/IN-
JaloTCs Ha,

Am =m, —m, = —2.51g0.75.

Ocrajioch pa3obpaThbCss ¢ TeM, KaK BBIYUCAUTH Jiorapudm 6e3 kaibKysagropa. Caenars 31O
MO>KHO HECKOJIbKIMU CHOCO6aMI/I, IIpuBeJeM HEKOTOPbIE U3 HUX.

Bo-nepBbIx, cpady OTMETHM, YTO 3B€3/HbIE BEJIMIMHBI — 3TO Ha CAMOM JeJjie JorapugMbl OCBe-
Y Y

MEeHHoCTH (¢ TOYHOCTBIO JI0 KOHCTAHTHI) O OCHOBaHWIO, paBHoMy v/100 = 10%/° ~ 2.512....

ITosTomy MO2KHO 3alucaTb

7.5

BoJjiee TO4HBI OTBET MOYKHO MOJIYYHUTD, 3aMeTuB, 94To v/ 100 ~ e = 2.718 ..., mosTomy
Am~ —1n0.75 = —In(1 — 0.25) ~ 0.25,

rak Kak In(1 + ) = = ma |z| < 1.

DTOT pe3yabTAT MOXKHO €Ille YIydINTh, eCJIN aKKyPaTHO MMePeiiTi OT OCHOBaHUs Jiorapudma
JUTS TITKAJIbI 3BE3/IHBIX BEJIMYMH K OCHOBAHUIO HATYPAJIbHBIX JIOTAPUMMOB, a He MPOCTO MPU-
paBHATH ux. [lepexoaubrii Koaddunuent pasen 1/ In v/100 = 1.086 . . . , i 9TO UHCJIO HACTOIHKO
YACTO BCTPEUACTCs B PA3HOOOPA3HBIX BHIUUCICHUSX, CBABAHHBIX C 3BE3/IHBIMU BEJIUIUHAME, ITO
ero MOJIe3HO 3AIOMHUTH (BIIPOYEM, JOCTATOYHO MPEJICTAB/IATh, YTO 9TO IpuMepHo 1.1, aro Jjer-
KO MOYKHO BBIYHCJIUTE y2Ke M3JI0KeHHBIM BbIlle criocoboM). B mHTepecyomeM Hac ciydae yKe
[OJIyYEHHBIN OTBET HY’KHO OyJIeT yMHOXKUTH Ha 9TOT KOI(DMUIMEHT (3aBbICB OCHOBAHUE JIOTa-
pudMa, MbI 3aHI3UIIN €ro 3HAYEeHne ), B pe3ysbrare mouyantes Am ~ 0.25-1.1 = 0.275 ~ 0™.3.
JlobpaBmiuch /10 KaJbKY/IATOPa W BBIYUC/IUB «TOYHOE» 3HA4UeHue, Mbl mnojayamm 0™.312. ..
TaK YTO HAIU BBIYUCJIEHUS JIoraprdma B KOHEYHOM CUeTe OKAa3aJ/IMCh BeCbMa HEIJIOXU — UTO-
roBas TOTPENTHOCTH OKa3biBaeTcd MeHbIte 0™.04.

M.B.Kocmuna

Ha nosepxnoctu JIyHbI HaXoIuTCss MOJIYJIb, TOTOBBI KO B3JIETY JJIsi CTHIKOBKH C OCHOBHBIM
KopabJieM Ha KpyroBoii opbure (3amac ToriiBa orpanndet). Ha ropusonTte mosiBuIcs TIaBHBII
KopabIb. Yepes Kakoe BpeMs HeoOXOMMO JIYHHOMY MOJIYJIIO CTAPTOBATH, B KAKOM HAIlPpABJICHIT
1 C KaKOH CKOPOCTBIO, 9TOOBI J00PATHCS O TJIABHOTO KOpabJisi M COCTBIKOBATHCS C HUM, I10-
TPaTUB KaK MOYKHO MeHbIIe TormBa?! Bee mMITy/Ibehbl canTaTh MrHOBEHHBIMU. BhicoTa OpOUTHI
OCHOBHOI'O KOpPabJisi HaT MoBepxHOCThIO JIyHbI paBHa 70 KM.

Penienne:

HauboJtee BbIroiHas TpaeKTOpUs B3JI€Ta — CPa3y MOJHATH AIOINEHTP OPOUTHI JIO BBICOTHI OP-
6UTHl OCHOBHOTO KOpabiuis (aHAJOTMYHO cHUTyarnuu ¢ ['OMAaHOBCKUM 3JaHIicoM). B arom ciry-
Jae KOrja MOJYJb OyJeT B amoleHTpe, OCHOBHON Kopabyib OKazkeTcsi TaM Ke (KOHEYHO IKe,
JITS YCIIENTHON 1 0€30MACHO CTHIKOBKY JIYHHBIN MOJTYJIb JIOJIZKEH OY/IeT B allOIIeHTPe Pa30rHATh-
csl 710 TIEPBOil KOCMUYIECKOi CKOpocTH ). BpeMst, KoTopoe mpoiier MexK 1y B3J1eTOM U COJIMKEeH -
eM — TOJIOBMHA [epUo/ia 0OpAIEeH sl 110 TPAEKTOPUHU B3JieTa, (JUIUIIC ¢ AOIEHTPOM Ha BBICOTE
opbuThl KOpabJisi U MEPUIEHTPOM Ha MOBEPXHOCTH).

g Hauasa HalijgeM meproj oOpallleHrsI OCHOBHOTO KopabJisi Ha opbure:

Am2(R + h)3 \/ 39.48 - (1.81 - 106)3
GM 6.67-10-11-7.36 - 1022 ¢




Cpa3zy 3aMeTuM, 9TO 9TO B HECKOJILKO COTEH Pa3 MEHbIIe, 9eM epuo;1 obparnenus JIyHbl BOKPyT
cBOEil och, TOTOMY BpallenneM JIyHbl MOXKHO TpeHedpedb. Terepb HaieM TOT TPOMEXKYTOK
BpPEMEHHU, 3a KOTOPBIi JIYHHbIH MOJIYJIb JOCTUTHET TOYKHU PaHeBy (cM. pucyHok). Cunrasi, 9To
pa3roH ObLT MI'HOBEHHBIM, HaifJeM BpeMsI I10JIeTa OT ITOBEPXHOCTHU JO TOYKH PaHJIEBY:

fz+- \/ 9.87 - (1.77 - 106)3
At = ~ 3.35-10°
! V 6.67-10-11-7.36- 1022 ¢

3

s 2

1 - NlyHHBbIA MOgYNb
Ha NOBEPXHOCTH

2 - kopabnb Ha
opburte
(Ha ropusoHTe)

3 - nonoxeHue
Kopabnsa B
MOMEHT cTapTa
moayns

4 - Touka
nepeceyeHuns
TpaeKkTopumn

5 - ueHTp JlyHbI

Tornma £354 paen ﬂ ~ 175°. Bpems, 3a KoTOpOoe OCHOBHOI KOpabJib MEPEMECTUTCA U3 TOYKU
2 B TOUKY 3, U €CTh HpOMe}KyTOK BPEMEHH, depe3 KOTOPBIH 1Moc/Ie MOoIBIeHUsT KOpabJisd Ha TO-
PU30HTE MOJIYJIIO HYZKHO CTAPTOBATD.

~ 16°; £351 = 180° — 175° = 5°

R
/152 =
arceos — 7

/352 = /351 4+ /152 = 16° + 5° = 21°
N nakownerr moryduM OTBET Ha MEPBBIM BOIIPOC 33 1a9H:

£352
360°

T=~4-10° ¢ ~ 7 mun

Aty =

OcTaJjtoch JIUIb HAWTH CKOPOCTH CTapTa — CKOPOCTh B MEPUIIEHTPE OPOUTHI, HO MIPEK/Ie Hall1eM
SKCIEHTPUCUTET OPOUTHI:

o R+h
e="t_1=""2_1x2.107
a R+ +35
GM (1 1
Vstart = o1 _te \/ + 6) 0 ~ 1.7-10° m/c
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