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7-8 Kkiaacchl

Benepa naxonutcs ommke k ConHITy, 9eM 3eMIls, TO3TOMY U 36MHOT'0 HaOIF0IaTelsl OHAa BCET/Ia pacIioaraeTcs
nocraroyHo Oxm3ko k Conuiy Ha HeOe. Tak kak JIyHa, 1o yCIIOBHIO, HAXOZHUTCS B IPOTHBOIIOIOKHOM HAIPaBJICHHH, TO 3TO
o3HavaeT, uto ConHue u JIyHa HaXosTCS IPUMEPHO B IPOTHUBOIIOIOKHBIX HAIIPABICHUSIX OT 3EMJIU H, CJI€JOBATEIbHO,
JlyHa B OJTHOJTYHUH.

O0meM crakana cocrasisiet mpumepHo 200 — 250 mut, uto cooTBeTcTBYEeT Macce Boabl 200 — 250 rp. Takum 06pazoMm, koMeTa
noJHoCThIo ucnaputcs yepes 10%3/0,2 = 5*10% ¢ wim 1,5 min. neT.

Kak n3BecTHO, Xapakrep ocBemleHns COJHIIEM NMOBEPXHOCTH IUIAHETHI 3aBUCUT OT HAKJIOHA OCH BpAIIEHHs IUIAHETHI K e
opbute. HarnsiiHast miuttocTpanus 3Toro yTBep KAeHHs BUIHA Ha PUCYHKE.

Ecnu HakIoH ocH BpaleHus IIaHeTsl K opoute paBeH 90° (puc. a), To KaXIble CyTKH Ha BCEH MOBEPXHOCTH TUIAHETH POBHO
MOJIOBHHY CYTOK OyJIET JUTUTHCSI HOYb, TIOJIOBUHY - IeHb. MOJKHO CKa3aTh, YTO HAa TAaKOH IJIaHeTe OyeT BeYHOe
paBHOAeHcTBHE. [lomsipHOTO AHA WM TONAPHON HOYHM (JTHS WM HOYH, IPOJOJIKAIONINXCA HENPEPhIBHO B TEUEHUE OJHUX
i 6ojiee CyTOK) He Oy/eT Ha TaKoH IJIaHEeTe HUTJE, MOXKET OBITh 33 HCKITIOYCHHEM CaMUX TI0JIF0COB. COOTBETCTBEHHO,
"3amosphs” Ha TaKOU IIAHETE IMPOCTO HET (eTo IUIOIaAb paBHa HYJII0). Eciau yron HakiioHa HEMHOTO OoTimdaercs ot 90°,
T0 "3amomnspbe” OyAeT, HO IUIOMIaas ero OyAeT HeBerKa. Takum oOpa3oM Bpamrarotcss Mepkypwuii, FOmmrep u Benepa.
Ecin HakJIOH OCH BpallleHUs TUIAHETHI K ee opoute He paBeH Hu 90°, Hu 0° (puc. 0 1 B), TO MOJSAPHBIC THA U HOYH
BO3MOJXKHBI B IPUIIOJISIPHBIX 00JIACTSX, IPUYEM HIUPOTHI IOJISIPHBIX KPYTOB PaBHbI Yy HAKJIOHA OCH K OpOuTe (Harpumep,
3eMHas OCh HaKJIOHEHa K opOuTe 3eMin Ha 66,5°, TO3TOMY CEeBEPHBIN U FOXKHBIHN MOAPHBIE KPYTH PACIIONOKEHBI Ha
mmpoTax 66,5 °c.m. u 66,5° 10.111., COOTBETCTBEHHO). Tak uTo, 4eM MEHBIIIE YroJl HaKJIOHa OCH K opOuTe, TeM Ha Oojee
HHU3KHUX IMPOTAX PaclojaraloTcs MOISPHbIE KPYTH U TeM OOJIbIIe IUIONIAb IUIaHETHI, 3aHATas "3anonsapseM” (cpaBHUTE
puc. 0, TIe 0Ch TUIAHETHI HAKJIOHEHA o yriioM 60° u prc. B, Tie mof yriom 30°). Ocu Bpamienus miaHet 3emist, Mapc,
CatypH 1 HenTyH HaKkJIOHEHBI K UX OpOHUTaM Ha yroi okojo 60°.

W, nakoHe1, ecim oCh BpallleH!s IUIaHETHI JISKUT B INIOCKOCTH ee OpOUTHI (Yroi HakiIoHa paseH 0°, puc. I'), TO MOISIPHBINA
JIeHb U TOJIIpHAs HOYb OYyT OXBATHIBATH (TIOIIEPEMEHHO) BCIO IIOBEPXHOCTH IIAHETHI (POBHO Ha MOJIOBHHE TUIAHETHI
MIOJISIPHBIN IeHB, Ha TIOJIOBUHE - TIOJIAPHAsS HOYB), 32 HCKIIOYEHUEM, MOXKET OBITh, 9kBaTOpa. IlosIpHBIe KpyTH CIUBAIOTCS U
"3anonspbeM" CTAHOBUTCS BCs TUTAHETA.

Takum o6pa3om, HanOOIBITYIO TUTOMAAB ""3anoispee" UMEeT Ha IUIaHEeTe, HAKJIOH OCH BpAIlleHUs KOTOPOH K ee opouTe
HanMmeHbHKA. B ConHedHON cucTeMe Takol MIIaHETOM sABIseTCs YpaH, OCh BPALIEHUS KOTOPOT0 MPAKTUYECKHU JIEKHUT B
IUTOCKOCTH €ro opOUTHI (HakIIoH okouio 8°). Toibko B y3KO# SKBaTOpPHAIBHOM 001acTn YpaHa peryisipHo (¢
TIEPUOANYHOCTHIO €0 BPAIIEH!sT) BOCXOAUT 1 3axoauT CoHIle, a Ha Beeil ocTallbHasl TOBEPXHOCTH IUTAHETHI OBIBAIOT
TIOJISIPHBIE THU U HOYH Pa3INYHON IITUTEIEHOCTH.

W3mepnM HHEHKON paccTOsSHIE MEXIy IIeHTpaMu AUcKoB JIyHsI 1 cpaBHEM ¢ tuamerpoM Jlyrer. OHo 6ombire B 1,25 pasa.
Cpennnii yrinoBoii auametp JIyHbl coctaBiseT 31, 3HauuT, paccTostane Mexay aByms Jlynamu pasHo 39'. OquH 060poT
HebecHOM cdeprl coBepmaercs 3a 24 gaca. 3HauuT, Ha 39’ HebecHas chepa mOBepHETCS 3a 2,6 MUHYTEHI.

MoHO y4ecTs, uTo JIyHa JOBOJIBHO OBICTPO IBMKETCS CPEAN 3BE3 M M3-32 ITOTO OAWH 000POT OTHOCHTEIHEHO
Habmomatens (JryHHBIE CyTKH) coBepIaeT 3a 24 4 50 m. Torma ckopocTs aBrkeHust JIyHBI cocTaBisieT ckopocThio 14,5° 3a
yac. 3Ha4UT, paccTosgHue B 39' oHa npeojoneeT 3a 2,7 MUHYTHL.

3ameTnm, uto (ororpadus HenepeBEPHYTas, TO €CTh 36HUT HAXOANUTCS CBepXy. JIyHa nepecekaeT ropu30HT IPUMEPHO 10T
yriioM 45°, To ecTh HaOJIIOJICHNS BEyTCs HE B 9KBaTOpUaJIbHOM oOnactn 3emin. OTBET 3aBUCHT OT TOTO, B KAKOM
NoJTyIapuu BexyTcst HabmoneHus. B CeBepHOM mnosymapuu n3-3a cyToyHoro aAmwxenus Jlyna (kak u CosHIIE) JBIKETCS
cieBa Hanpaso. B FOxxHoM, Hao6opoT, cnipaBa HanieBo. COOTBETCTBEHHO, MBI HaOmoaaeM 6o 3axox Jlynsl B CeBepHOM
moJymapu, 160 Bocxoxa B KOxHOM.

MoskeM 11 MBI onipeniennTh nonymapue? Jla! Ha cHuMKe BUIHBI O9epTaHUs JIYHHBIX MOPEH, 1 BUANM, 9To JlyHa
nepeBépHyTa. To ecTs HaOmMoOAeHNS BeayTca u3 KOKHOTO mosrymapus, a 3Ha4uT, MBI HabJIF0JaeéM BOCXOJ.
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W3BectHO, 9TO yrioBoii pasmep ConHila Ha HeOecHOU cdepe cocraBiser npuMepHo 30°. Tak Kak OH JTOCTaTOYHO Mal, TO
JIMHEHHbIe pa3Mepsl netaneil aucka CojHIA MOXKHO CUMTATh IPONOPLUOHAIBHBIMU MX YTJIOBBIM pasMepam. Iloatomy pasmep

npotybepaniia cocrapiseT npumepHo 1/30 nuamerpa Comnnira, 1.e. 1,4/30 MiH. kM npuMepHo 50 ThIC. KM.

ﬂﬂﬂ OLICHKU CPEAHCTO pPACCTOSAHUA MCKAY 3BE€3JaMU CKOIUJICHHUA MOXKHO COCYHUTAThb, KaKasd YacCTb o0beMa CKOIUIEHHS

NPUXOJUTCS Ha OZIHY 3BE37Y, ¥ N3BJIEYb U3 MOIyYCHHOTO Yicia KyOndeckuit KopeHb. [1omHbIi 00beM CKOTIICHNS

4
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5 =17cg.iem®. CrenoBarenbHo, cpeaHee

paccrosiHre MeX Iy 3Be3naMu B M 13 coctaBnsiet ucxoas u3 oobema 3/17 ~ 2,6 cg.iem -

MaxkcumanbHas BBICOTa, Ha KOTOPOM MOXeT KylIbMUHHMpoOBaTh Bera, — 3to 90°, T. e. kynabMMHAIMs B 3¢HHUTE. 3Be3la
KyJIbMHUHHUPYET B 3€HHTE B TOM CIydae, ecii e€ CKIOHEHHE paBHO IIMpoTe Mecra Habmoxenus. /it Berm sta mmpora paBHa
¢@max = 38° c. 1. OTIpaBUBIIKCE HAa CEBEP MBI Oy/ieM HaOJII0/1aTh BEPXHIOIO KyJIbMHUHAIMIO Bern BcE€ HUKe, a HIKHIOK BCE BBILIE.
Ha CeBeprom mosroce oHU CpaBHSIOTCS: Bera Oymet Bc€ BpeMs IBUTaThCA Ha BBICOTE 38°, U, CTPOTO TOBOPS, IMOHATHE BEpXHEH U
HIDKHEH KyJIbMUHALMK TaM He onpejeneHo. Eciu ke Mbl OTHpaBUIIMCH Ha 10T, TO HaOIIoAanu Obl BEpXHIO KyJbMHHAIMIO Bern k
ceBepy OT 3¢HHMTa Bc€ HIDKe, Moka Ha 52° ro.m. Bera He mepecranma Obl BocxoanTb. Ho, ABHTasich mox TOpHM3OHTOM, 3BE3Ja
npojosnKaeT KyabMuHupoBaTh. Ha FOxHOM momoce Bera Oyner npurarbest Ha ouHaKoBo# BeicoTe —38°. Takum oOpa3om, camast
HU3Kas BBICOTA BepXHEH KynbMuHAIMKM Bern OeckoHEYHO Mano oTiHdyaeTcst oT —38°, a MPOMCXOIUT 3TO OECKOHEYHO OJM3KO K

MHUPOTE Pmin = 90° 10. 1.

JloBymika, mpojeTas CKBO3b 00J1aKo, 3aMeTaeT 4acTh 3Toro obiaka B ¢opme muwmuHApa. O0beM 3TOro IWIMHApPA paBEH
V=nr?1=1.2*10% m3. 3necs I — paauyc noBymku, | — pasmep obnaxa, T. . AnHHA IyTH KOpabis ckBo3b 0071aKo. Beero B oHOM
KyOM4eCcKOM CaHTUMeTpe O0JIaka COIEpPKHUTCS 10® gactuu, w3 Hux Tombko 108 / 10° = 10 MOJIEKYJ BOJBI. 3HaYUT B OJHOM
kybouueckom Metpe 107 monekyn Boasl. Ilpu Takoil KOHIEHTpAIlMM TOHHA BOJLI colep:kutca B oobeme 3.3 + 102 M3 T. e. npu

HpoJieTe Yepes 3To 001aKo (KOTOPHIi OyAeT Mpo1oirKaThes B TedeHue 9.5 ner) codpars He0OXOIMMYIO0 Maccy BOJBI HE YAACTCS.

CBepXHOBBIE OJJMTHAKOBHI, IOITOMY Pa3HHUIA B BHIUMBIX 3BE3HBIX BEIMYHMHAX 00YCIOBIEHA TOJIBKO PA3HBIM PACCTOSHUEM JI0
Hux. Ilpm »TOM BTOpas cBepxHOBas ciabee, cleIOBaTEIbHO, OHA HAXOAMTCS Aaibplie. M3 ompeaeneHHs BUANMOI 3Be3THOM
BEJIMYMHBI M3BECTHO, YTO OCBEIICHHOCTH, CO37[aBa€Mbleé OOBEKTaMM, 3BE3/IHbIE BEIMYMHBI KOTOPBHIX OTIMYAIOTCA HA €AMHUILY,
pas3nuyaroTcsl mMpuMepHo B 2,5 pasa (6onee TouHO B 5 V100 = 2,512...). Takum oOpa3zoM, pa3HHIA Ha JBE 3BE3/HBIX BEIHIHHBI
03HAYAET PasHMUIy B OCBEIIEHHOCTSAX B 2,52 pa3. OMHAKO OCBEIIEHHOCTh, CO3/1aBacMas TOYEYHBIM MCTOYHUKOM CBETA, OOPATHO
MPOTIOPIMOHANIFHA KBAJIpaTy paccTossHUA 10 Hero. ClieoBaTebHO, CBEPXHOBAs BO BTOPOI! rajlakTHKeE (@ ¢ HeH M caMa rajlakTHKa)
HaxoIuTcs oT 3eMiH B 2,5 pa3a jpanbiie nepBoil. [IocKoNbKy radakTHKKM OJUHAKOBBI, TO PA3HOCTb MX 3BE3HBIX BEITHUHH TaKXKe
OIpeNieNAeTCsl TOIBKO pa3HULled B paccTosHusX. [Ipu 3TOM, NOCKONIBKY BTOpasl TaJakTHKa HAXOAUTCA B 2,5 pa3a Aanblie IepBOH,

ee 3Be3/Has BeJMYMHA Takke Ha 2™ Qoublile, YeM y MEePBO rajJakTHKH.

Jons sneprun CoJHIA, MaJ@roNIero Ha 3eMIII0, PaBHA OTHOINEHHWIO TUIONIA[M OCBEIIEHHONW YaCTH 3€MHOM MOBEPXHOCTH K
mwiomazu cdepsl ¢ pagrycom r = 1 a.e. Tak Kak 3T0 OTHONIEHHE OCTATOYHO MAJIO, MOKHO CUMTATh, YTO OCBEIIEHHAs IOBEPXHOCTh
3emin mpecTaBiseT co60i MIIOCKUIA JIUCK C pajMycoM, paBHbIM 3eMHOMY. Takum o6pasom, 3a 1 cekynay Ha 3emito najaer E =
LaR%*gl4nr? = LI4 R%g r? = 10%° (6,4-10%1,5-108)? = 1,8-10% Ik = 5-10'° kBr-u. B romy npumepno 3-107 cexyHn, mostomy
rojioBasi CTOMMOCTb MAJAIONIEro Ha 3eMio uanydeHus S cocrtaBur S =5-101%-3-10"*-3.4 = 5-10%® py6. JlelcTBUTENBHO

acTpoHOMHYECKast CymMma!
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Beicota [omsipHO# 3B€3/1bI MOYTH TOYHO COOTBETCTBYET TEKYyIIEH MIMPOTE MECTHOCTH. 3HAYUT, KOPaOib IUIBIBET HA IOT, U OH
nporuteln 10°. 3Hast, 4ro aiuMHa nyru Mepuaumana B 1° cocraBmser 111 xm, momydaem 1110 kM. DT0 paccrosiHEe OBLIO

npoiineHo 3a 24 yaca, 3HAYUT, CKOPOCTH KOPAOIIs COCTABISIET IpUMEpHO 46 KM/dac.

Bocnonb3yeMcs onpeneneHUeM TelHOCTAllHOHAPHOTO CIyTHHUKA. ['enrocTalMoOHapHbIN CIYyTHUK - 3TO CIIYTHHUK, BCE BpeMs
HaXOSAIIUNCS Hall KAKOW-TO OJHOW TOYKOM moBepxHOCTH CoHIa. DTO BO3MOXKHO, €CITH OpOUTa CITyTHHKA PACIIONIOKEHA HaJl
skBaropoM CoHIA, a TIEpUO]] OOpAICHUsT COBMAJaeT ¢ mepuoaoM BparneHus COJHIA, TPUYEM HATPaBJICHUS JIBIKCHHS
cryTHHKA 1 BpamieHus CotHIa coBnanarot. [ perenns 3aaaqu npolie Bcero Bocmonb3oBathes 111 3akonom Kerurepa. Eciu
nepuo] odpameHus iaHeTsl P (wim mo6oro apyroro cnytHuka CoJHIIA) BEIPAXKEH B rojiax, a 0oJbllas MmoJiyoch (B HaIIeM
ciIydae TpOCTO pamuyc) opOUTH R - B acTpOHOMHYECKHX emuHHIAaX (paccTosHuAX oT 3emuid 10 CoJHIA), TO U3 TPETHETo

P2 R3
3akoHa Kemuepa —_ —
PR

2 2
P :12063 . st ciayyas relMocTallMOHApHOTO CIIyTHUKA P — 3%65 200a> TOATOMY R = 3\/ P2 = 3, (3%65)2 =0,1894a.e. Tak

R® a.e.

kak paauyc ConHIla HaMHOTO MeHbIe | a.e. (0KoJo % 00

op6utsl. CnenoBarenbHo, otBeT 0,189 a.e. umm 30 MuH.kM. 3ajauy MOXHO ObLIO pemuTh U 0e3 ucnonb3oBanus III 3akoHa

Kennepa. LleHTpocTpeMUTENIBHOE YCKOPEHUE, C KOTOPHIM CITyTHHK JBIDKETCS 1O KPYTOBOM OpOUTE, PaBHO g3 — % rne G -
R

y T- nepuon 06paH.[€HI/I$[ 3eMin B roagax, a- OotbIIas TOJIyOCh 3emin B a.¢., TO BEPHO COOTHOLICHHUC

a.e.), TO BBICOTa OPOUTHI CIIyTHUKA MaJI0 OTJIMYAETCs OT pajguyca

GM

IrpaBUTAllMOHHAA TTOCTOAHHAA, M - macca CouHna. Torz[a JIMHEITHAS CKOPOCTb ABMIKCHHUA IIO Op6I/ITe v=+aR =

JlimHa opOuThl paBHa 27R , MO3TOMY nepuoj odpamienus P = ZﬂRA . IoxcraBinss croaa npensiayyo GopMyiy U Beipakas
2p2 2 2
panuyc OpOHTHI, MOIy4aeM: zﬁ = CM = 47°R = GM —=R%= GMP —R=3 % . IloxcraHoBKa YUCIIEHHBIX
P R P? R 4r? \ 472
6,67-10 1* J% 22 -10%¥k2-(30- 24-3600c )

4.7°

3HAYEHUH R =3 =0,189a.e.

I[J'I?[ peuicHus 6y/:[eM HCIOJb30BAThH MMOHATHUEC «CBCTOBASI MUHYTA». 210 pacCTosiHue, KOTOPOE CBCT NPOXOAUT 3a 1 MHHYTY CO
CKOPOCTBIO CBETA. Paccrostaue onna ACTPOHOMUYECKAA €IUHUIIA — ITO 8 cBeTOBBIX MUHYT. Paccrosaue ot COJ'IHIIa a0 Mapca

cocrasisieT 1,52 a.e. — 310 12 cBeroBbiIXx MHUHYT. Ilo ycnoBHIO 3ajaud B MOMEHT MCCIEAOBaHUsS, paccTosHue N0 Mapca

COCTaBIIAIO 14 CBETOBBIX MUHYT, TaK KaK CUI'HAJ UAeT oT 3emin 10 Mapca. CieoBaTenbHO, paCCMOTPUM PUCYHOK.

Conune

14 ce.Mmun.

B tpeyronsauke "Connue-3emus-Mapc" Bce TpU CTOpPOHBI HaM W3BECTHBL. VICKOMOE YriIOBO€ pacCTOSHUE - 3TO yroil

TPEYyroJIbHUKA (& , KOTOPBIH MOXKET OBITh MOIyYeH W3 TeopeMbl KocuHycoB. O6o3HaunM: 3emisi-Connue=a, ConHue — Mapce

2 2 2
2 2 2 a + C - b
=b, 3emns-Mapc = ¢, Toraa b °=a“+c°"—-2-a-c-cosa , oTcroaa caenyer COSax = 2—
-a-c
8° +14° —12°
[ToncraBuM uncnenHsle 3Ha4eHust C0Sox = ——— = 0.5178, nns yrima & coorserctByeT 60 rpagycam.

2-8-14



[Mapaynakc - yroj, mojJ KOTOPBIM K3 OKPECTHOCTH JBOWHOM 3Be3/bI (paccTosiHue 10 KOTopoi () BumHA GOJbIIas MOJYOCh
op6Outel 3emin @ Bokpyr Comnua: n°=1/d(nk). CoorBercTBeHHO: d=1/7"~35 mK. CBsi3b OOJIBIION MOTYOCH B JIMHCHHOW U
YIJI0BO# Mepe: a '=a(a.e.)/d(nx), orcrona a=22 a.e. lckomas cymMMapHas Macca JBOMHOI CHCTEMBI ONpeneiseTcs uepes 3-i
3axon Kemepa: M=a%/T?= 2,95 macc Connna.

=
CpenHsis CKOPOCTh MeMmexo/a MpeImoIokuTebHo papra U = 1.0 m/c. Tak kak [mHHA 3KBaTOpa acTeponna pauyca I papHa

2m R, 510 cnetyer U3 ycnosus 3a1a4u o mapooOpa3HOCTH, TO U3 3TOTO CIEAYET, YTO PAJUYC ACTEPOUIA R = L 1,3xm. TAe
2

V4
T- BpeMs B cekyHAaxX, 3a KOTOpoe acTepoun Obu1 o6oiineH. Pagwyc mo3BosieT OTBICKaTh O0BEM acTepouaa.

4

V =—7R%=9,2.10° »* OxHako HaM M3BECTHO JHMIIb TO, YTO [UIOTHOCTh aCTEPOKIA MEHBIIE TUIOTHOCTH 3eMJIH (T.€. MEHbIIE

5500 kr/m®), W MOITOMY MOKa YTO MBI MOYEM MOJYYMThb JIMIIb BEPXHIOK OIEHKY Macchl. TpeOyeTcs Kak-TO OLEHHTH
IUIOTHOCTH CHU3Y. ACTEpOH MaJEHbKUIA M €ro Macca iBHO HeBesuka. [103ToMy 06X0/1 MEIKOM TaKOro acTepOHIa BO3MOKEH
TOJILKO B TOM CITy4ae, €l CKOPOCTh TEIIEX0/1a He OKakeTcs 6oJIbIueii, 4eM MepBasi KOCMUYECKas CKOPOCTh (MHAYE MEIEeX0/
npocto ynetut). OTcroa CleayeT, 4To:

T ar I}

JGM TR < | GM
V' "R ' raeM- macca actepona, a G - rpaBUTALMOHHAS nocTosHHAs. [Ipeobpasyem Hepaseretso: 1~ | R

-
1=
v

B TIOAKOPEHHOM BBIPAXXCHUU YMHOXKHUM YHUCIUTEIb U 3HAMCHATEIb Ha ﬂﬂ- ¥ BHECEM B 3HaMeHaTelb R. Torma ToJIryqacMm:

2z < GM _ 42GM \/%ﬂGM _ \/ﬂ AGp TAC P CPEIHSA TUIOTHOCTH aCTEPOHIA. Bo3Bo/si HEpaBEHCTBO B KBajaparT U
T R® 47R? v 3
3z

npeoOpasys, TOIydaeM YCIOBHE Ha IUIOTHOCTH p= 5 :4840K7 ;- Ilomyunnu orpaHMyeHHe CBEPXYy M CHU3Y.
GT M

Brrauciasem Maccy Jik MUHUMAJIBHOTO 1 MAKCUMAJIbHOI'O 3HAaYCHUA IIJIOTHOCTH, TOJTyHaeM

Moy = PV = 4840<5/ ;-9,2.10° =4,45-10°kz. M, = pV =5500%%/ ;-9,2-10° =5-10ke. Haxomm cpemce

3HA4YCHUC. OTC}O,Z[a OTBCT: MaccCa acTepouna CoOCTaBJIACT M =

13
(4’45”25)10 +0,3-10% |xz.

PaccMoTpuM KpaliHuil cilydail B paMKax II€pBOM TMIIOTE3bl, KOTJa BECh BUJUMBIN IUCK 3BE3/bI 3aKpBIT IITHOM. Temneparypa
comHeyHbIx mareH 1,~4500K, temmeparypa Comama T. — mopsaxa 6000K. Tak kak paanyc 3Be3fbl HE MEHSACTCS, TO
CBETUMOCTbH 3BE€3bI 3aBUCHT TOJIBKO OT TEMIEparypbl moBepxHocTu. OTHOIIEHHE OJIECKOB B MakCUMyME W MHHUMYyMeE
coctaBUT Lmax/Lmin = (Tc/T,)*. CoryacHo BTOpOH THIIOTE3€, TeMIEpaTypa, &, 3HAYNT, U CBETUMOCTH EJIMHMIIBI TLIOIIAIH
MOBEPXHOCTH 3B€3/IbI OCTAIOTCS MOCTOSHHBIMU. M3MeHeHne Oecka MpOMCXOANT TOIBKO 3a CYET M3MEHEHUsI Pa3MEPOB 3BE3/Ib,
T..  Lma/Lmin = (Rmax/Rmin)%. IomydaeM Rmax/Rmin=(Tc/T,)?=(6*10%4,5*10%)> = 1,8. Takum 00pa3oM, MaKCHMAJbHO
BO3MOJKHBIH pazuyc npuMepHo Ha 80% Oosblile MUHIMaIBHOTO.
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Ceerumocth CoJlHIIa pacTeT co BPEMEHEM B TeOMETPHMUECKOi mporpeccuu co 3Hamenartenem 1.1. Tlyers to = 10° ner. Torna
ceetumocth CosiHna 3aBucuT oT Bpemenn kak L(t)=1.1'"9Lo a 3a 5 muummapmoB et ona Bospacter o L(t)=1.15Lo=1.6 Lo.
['paHuIBl 30HBI XKU3HU ONPENENSIOTCS M3 BEIHMYMHBI 3()(HEKTHBHOW TeMIepaTyphl Ha MOBEPXHOCTHU IIaHETHl. [t TOro 4To0b
9Ta TeMIepaTypa OCTaBajach HEU3MEHHOW HEOOXOAMMO, 4YTOOBI OCBEIICHHOCTh IUIAHETHI coXpaHsulach. [lockonbKy
ocBeleHHoCTh £E= L/4m r’=const, To I ~ LY2, a HoBble rpanuus 6yayT ot 1 a.e. 10 1.4 a.e.

[Ipoctyto, HO JOCTaTOYHO TOYHYIO OLIEHKY MOXKHO IIOJY4MTb, €CIIM CYHTaTh, 4TO Bcsi arMocdepa Mapca cobOpaHa B
TPUIIOBEPXHOCTHOM CJIO€ TIOCTOSIHHOM ITUIOTHOCTH, PaBHOHM IUIOTHOCTH Y MOBEPXHOCTH. Torza AaBlIeHHE MOXKHO BEIYHCIHUTH IO
u3BecTHOU opmyie ! = P90 rre P - wiotHOCTE armMocdepsl y oBepxHoctd Mapca, & — yckopeHne cBOOOAHOTO MajeHus Ha
TnoBepxHOCTH, i — BBICOTAa Takoll omHOpoAHOH arMocdepsl. Takas aTMocdepa MOJYYHTCS OCTATOYHO TOHKOMH, MO3TOMY
m3MeHenreM Y ¢ BBICOTON MOXHO TpeHeOpeus. I[lo Tog K€ TPUYMHE Maccy aTtMoc(epsl 111 MOXHO MpPEACTaBUTh, Kak
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IMOCTOSIHHAS, BEIpaKCHUE IS JaBJIEHUS MOKHO 3aImcaTh B BUIIE irR- R*- 4 R

Ornomrenme M/ R OPOMOPIMOHANBHO IUIOTHOCTH IUIAHETHl £,  MO3TOMY [aBleHME HAa TMOBEPXHOCTH MOJNYYaeTCs
NpONOPUUOHAIBHEIM i/ R, Ouepmamo, uto Te xe camble paccyXJIeHus MOXKHO HMPUMEHMTh U K 3emuie. Tak Kak cpeqHue
IUIOTHOCTH 3eMiiM U Mapca — IByX IJIaHET 3€MHOMW IPYIIbBI — OJM3KH, 3aBUCUMOCTBIO OT CpeIHEH IUIOTHOCTH IJIAHEThI MOYKHO
npenedpeus. Pagnyc Mapca npuMepHO B 2 pa3a MeHbIIE paanyca 3eMiH, I03TOMY aTMoc(epHoe AaBieHHe Ha NOBEPXHOCTH
Mapca MOKHO OlleHUTb, Kak 1/150 3emuoro, T.e. okos0 0,7 kI1a (Ha camom jeste oHo coctassieT okoo 0,6 kI1a).

Beicota IlonsipHO# 3BE3/BI MOYTH TOYHO COOTBETCTBYET TEKYILIECH IMIMPOTE MECTHOCTH. 3HAUHT, KOpaOib IUIBIBET HA IOT, U OH
nporutsln 10°. 3Has, uto [uMHA ayru MepuanaHa B 1° coctasmseT 111 kM, momydaem 1110 kM. D10 paccTossHIE OBIIO MPOIiIEeHO
3a 24 Jaca, 3HaYHT, CKOPOCTb KOPaOIIs COCTAaBIACT MpUMepHO 46 KMm/Jac.

PaccMoTpum KpaifHuUii ciydail B paMKax HMEpBOM I'MIIOTE3bI, KOTJa BECh BUIMUMBIM ANCK 3BE3/bI 3aKPHIT MATHOM. TemmepaTypa
comHeuHbIX mateH T,~4500K, temmeparypa Comana T. — mopsaka 6000K. Tak xak pamiyc 3Be3IsI HE MEHIETCS, TO CBETHMOCTD
3Be3/1bI 3aBUCHT TOJIBKO OT TEMIIEPATyphl ITOBEPXHOCTH. OTHOIIECHHE OJIECKOB B MAKCHMYME U MHHHUMYME COCTaBUT Lmax/Lmin =
(Te/T,)*. Cormacuo BTOpOil rumoTese, TemIlepaTypa, a, 3HAUMT, M CBETHMMOCTh EIMHHUILI IUIOMAAX HOBEPXHOCTH 3BE3JIbI
OCTAIOTCSl TIOCTOSTHHBIMU. V3MeHeHne Oiiecka MPOMCXOMUT TOJIBKO 3a CYET M3MCHEHHS pa3MepoB 3Be3fbl, T.€. LmadLmin =
(Rmax/Rmin)%. ITonyuaem Rmax/Rmin=(To/T.)?= (6*10%4,5*10%)? = 1,8. Takum o006pa3oM, MaKCHMMalbHO BO3MOXKHBIH paamyc
npuMepHo Ha 80% 6oJIbIIe MUHUMAIIBHOTO.

Jis perieHus HCIONb3yeM YpaBHEHHE CHHOIMYECKOTO JIBIIKCHUS. 1 _ 1 1 , TIIe S- CHHOIMYECKUI MEPUOI, BPEMs MEXITY
S T, T,

JIBYMsI TIOCJIEIOBATEIIFHBIMHU, OJHOMMEHHBIMHU KOHUTypanusMu, 71 u 1> — cumepudeckue Meprodbl 3eMIIM B HEH3BECTHOTO

00BEKTa COOTBETCTBEHHO. CHHOIUYECKUH TIepro]] 00BEKTa, Mo YCIOBHUIO, 3 roga. CumepudecKkuid meproa oOpameHust 3eMin

BOKpYT COJ'IHI_la — 1 rond. HO,I[CTaBJ'IHeM HycCiia B YpaBHCHHUC! 1 = 1_i , PCHICHUC TaHHOTO YpAaBHCHUSA Ja€T JIBa BO3MOXKHBIX
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nepuoja obpamenus oobekra: 1.5 roma u 3/4 roga. OmHako, UCMOIB30BaHUE (HOPMYITBI CBA3H CHHOANYSCKUX U CHICPUICCKHX
MEepUOJOB B JAaHHOM CIIydyae BO3MOJXKHO, KOTJa PACCTOSHUE MEXIY OpOMTaMHU JUIs KaKIOW MX TOYKM OCTaeTCs IPUMEPHO
MOCTOSIHHBIM (T.€. Korja 00e opOuThI OJIM3KK K KPYTrOBBIM), HO B YCJIOBHH 3a[a4i 00 3TOM HU4YEro He roBopurcsi. Opoura 3emin
IPUMEPHO KPYroBas, HO opOHuTa 00BbEKTa MOKET OBITh JIt000i1. [1o3TOMy y 3a1a4n ecTh elle OJIMH OTBET - €CIIM HEKOTOpasi TouKa
opOuTHl 00BeKTa HaxXOAWTCA OiMKe Bcero K opbure 3emum (4TO BO3MOXKHO B CHUTyallUH, Korja opOuTa OOBEKTa CHIIBHO
BBITSIHYTa), TO MakCUMaJbHOE COJIMKEHHE MOXKET IPOU30MTH TOJIBKO B HEW M, ClIeI0BAaTENIbHO, TEpHOJ oOpalieHns oObeKTa
BOoKpyr CoJiHLIa COCTaBISIET 3 roja.

Bpemss Hauana mnoxpelTus WM "OTKpPBITHA" 3BE3[bl ONpEAeNnseTcss yrioBod ckopocTbio JIyHsl. M3BecTHO, 4TO mnepuon
oOpamennst JIyHBI TpUMEpPHO paBeH Mecsiy, omeHuM ero kak 30 cyrok. OmpenenuB cyTrouHoe mnepemenierne JIyHBI 1o
HebecHol chepe (360° 3a 30 cyrok), momyunm 12° B cytkm. Torna 3a 2 yaca JlyHa nepememiaetcst Ha 1°, mepemernienne JIyHbI
Ha 1’ mpoMCXOauT 32 2 MUHYTHI, Ha 1” - 3a 2 cexyHuasl, a Ha 0,001” - 3a 0,002 cexynmpl. JIst TOro 4ToOBI U3MEPUTH MHTEPBAI
BPEMEHH MEXy HayajJoM M KOHIIOM IepecedeHHs JUCKOM 3Be3[bl IpaHullbl aucka JIyHbl, HYy)KHO HCIIOJIb30BaTh Kamepy,
nenarontyro kak munumym 1/0,002 = 500 cuumkoB B cexynay. CieqoBaTeibHO, ¢ MOJ00HBIM TEXHHYECKUM OCHAIIEHHEM 3Ty
3a/1a4y PEeIInTh HEeNlb3s.



