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[Io TeoperndyeckoOMy Typy MakCUMajbHas OLEHKAa pPE3yJbTaTOB YYacCTHHKA
BOo3pacTHOM Tpymmbl 10 kiacc ompenensercs apupMeTHUYECKOH CyMMOM Bcex
0aJuIoB, MOJYYEHHBIX 3a BBINOJIHEHUE 33/JaHUA M HE JOJDKHA IpeBbIIIaTh 48

0aJuIoB.

3AJIAHUE 1.

DKBAaTOPHAIBHBIC KOOPAMHATEI 3Be3mbl Apkryp o = 14"16™, & = +19°11/,
SKBaTOpHAIbHBIE KoopauHaTel Crimku o = 13"25™, § = -11°10". B ozHy BeCeHHIO0
Houb, B CraBpomoje, BepxHss KyJlbMHHaNUAg ApKTypa mpousonuia B (0 yacos
3BE3HOI0 BpeMeHU. B kakoe 3Be31HOE BpeMs KysibMuHHUpoBana Crinka?

Pemenue.

[Tockonbky y Cnuku mpsAMOE€ BOCXOXKICHHE MEHbIIE, 4eM y ApKTypa, OHa
KYJIbMUHHUPOBAJa PaHbIIE, PA3HOCTh 3BE3IHOTO BPEMEHM KYJIbMUHAIIMU 3BE3[
paBHA Pa3HOCTU UX MPSIMBIX BOCXOXKICHUM.

a(Apkrypa) — o Crimkur) = 14"16™ - 13"25™ = 14.27" — 13.42" = 0.85"
s(Crmku) = 0" — 0.85" = 23.15" = 23"09™
Kpurepun onennBanus.

3a MOJHOCTBIO TMpaBWIbHOE pemieHne - 8§ OamwioB. Ecimm ykazaHa TOJIbKO
MpaBUJIbHAS CBSI3b 3B€3HOTO BPEMEHU KYJIbMUHAIMU C TIPSIMBIM BOCXOXKICHUEM —
2 Oamna. 3a omMOKy TOJIBKO B BHIYMCIICHUSX CHATH 2 Oaia.

3AJIAHVE 2.

VYcnoBue.

[TonnereB k Mapcy, KOCMOHABTBI BBIBEJIM KOCMHYECKHH KOpaOiib Ha KPYroBYIO
OpOUTY B TUIOCKOCTH dKBaTopa Mapca, Ha KOTOpOH yrioBasi CKOPOCTh KOpaOJs
paBHsJIACh YIJIOBOM CKOpocTH BpamieHus Mapca. Haiinure paguyc 3Toil OpOUTHI,
3Hast Maccy Mapca, M = 6.4%10% kr, u mepros ero oceBoro BpatieHus, P = 24.62
yaca.
Pewenue.

JJist IBMOKEHMS 110 KPYTrOBOM OpOUTE XapaKTepHO PABEHCTBO
I'PaBUTAIIMOHHOMN U IICHTPOOESKHON CHUIT
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paaryc dTOW OPOUTHI ONIPEALISIETCS CKOPOCTHIO JIBIKEHUSI TIO OpOUTE U MACCOM
IJIAHETHI. JINHEWHYIO CKOPOCTh BBIPA3UM 4Y€peE3 YIIIOBYIO,



V=rfo

U TOJIY4YUM (opMyJTy JUIsl paJuyca CTallMOHApHON OpOUTHI,
Y

r= ()

31ech - yrioBas CKOPOCTb BpaleHus: Mapca, BBIYMCIUM €€,
o = 27/P = 6.28/(24.62*3600) = 7.09*10 1 /c.

[To mpeapayIIei popmyre BHIYUCIUM paauyC CTAMOHAPHONW OPOUTHI, TOTYUUM
20400 kM.

Kpurepuu oneHuBaHus.

3a TOJHOCTHIO TpPaBUIBHOE pelieHHue - 8 OauioB. 3a OIMMOKKA TOJBKO B
BBIYHCIICHUSIX CHATH 2 Oaiia. 3a mpaBWiibHYI0 (GOpMYITy JUIsl paguyca KpyroBou
opOouThl — 4 Gaia. 3a MpaBWIbHBIN MEPEX0]] K YIJIOBOM cKopocTH — 2 Oasuia. 3a
MPaBUIILHOE BHIYUCIICHUE YTJIOBOM CKOpOCTH 3emitn — 2 Oasia.

3AJIAHUE 3.

VYcnosue.
A6comorHas 3Be3Has BenmmurHa Cupuyca 1.45™, paccrosaue o Hero 2.63 1IK.
A6conroTHas 3Be31Has BenmurHa [Iponuona 2.66™, paccrosaue 10 Hero 3.49 mk.
CpaBHUTE 3TH 3BE3/IbI MO SIPKOCTH.
Pemenue.
Haiinem BuanMele 3BE3QHBIE BEIUYMHEBI 00ENX 3BE3]]
ms = Ms—5 +5Igrs = 1.45 -5 + 51g2.63 = -1.45
mp = Mp —5 + 5Igrp = 2.66 — 5 + 5193.49 = 0.37
N3 popmyinbl [Torcona HaiiieM OTHOIIEHUS SIPKOCTEH 3B€3]
ms — mp = - 2.5Ig(Es/Ep)
OTCIOJIa Ig(Es/Ep) = 0.4(mp— msg) = 0.728,
Es/Er =5.3
Cupuyc B 5.3 paza sipue I[Iponmona.

Kpurepuu oneHnBanus.

3a TOMHOCTHIO TMpPaBUIILHOE pelieHue - 8§ OawioB. 3a OMMUOKH TOJBKO B
BBIUMCJICHUSIX CHSTHh 2 Oayuia. 3a MpaBWIbHOE BBIYMCIIEHHWE BUAWMOMN 3BE3THOU
BEJIMYMHBI KaXKI0W 3Be3/bl 1o 2 Oama. 3a npaBuibHylo (opmyny Ilorcona — 2
Oana.

3AJIAHVE 4.
YcnoBue.

VY 3Be3nwl Kanreina roguunsiii mapamiakc 0.254” u myueBast ckopocTh 245 km/c.
Kakum Oynet paccrosiaue 1o 38e3161 uepe3 1000 net?



Pemrenue.
[To rognmyHOMY MapaJIaKCy MOYXHO OINPEIEIUTh PACCTOSHUE 0 3BE3/IbI,
r=1/n = 3.94 nx

JlyueBasi CKOPOCTb MOJIOKHUTEIBbHA, 3HAYHUT 3Be3/1a puomKkaercs K Ham, 1000 et
T 108 — 10
comepkat 3.15%10"* 10° = 3.15*10"" ¢, 3HauuT 3Be37a MPUOIUUTCSA K HAM Ha

245 xm/c *3.15%10%° ¢ = 7.72*10* km = 0.25 nk.

UYepes 1000 net paccrostaue Ao 38e3461 Kanreiina oyaer 3.94 — 0.25 = 3.69 nk.
Kputepuu oneHruBaHUs.

3a MONHOCTBIO MpaBUJIBHOE penieHue - 8§ OawioB. 3a OWIMOKH TOJIBKO B
BBIYMCIICHUSX CHATH 2 Oaia. 3a MpaBUJIbHOE BBIYMCIIEHUE PACCTOSIHUS — 2 Oasuia.
3a mpaBWIbHOE BBIYUCIEHHE U3MEpeHUsl pacctosHus — 4 Oamma. Yucto
TEXHUUYECKU 3aJauy MOKHO pEellaTh MO-APYroMy: BBIPa3UThb CKOPOCTb B KM/TOf,
WIM HAUTH U3MEHEHHE PACCTOSIHUS CHadalla B KUJIOMETPax, HO OKOHYATEIbHO
PacCTOsSIHUE /10 3BE3/1bI I0JKHO OBITh BBIPAXKEHO B MapceKax.

3AZTAHME 5.

Yciosue.

VY 3emnennogoOnoil sk3oraneTsl TRAPPIST e onpenenenst macca, M = 0.0024
macchl Omurepa u paguyc, R = 0. 081 paguycoB IOnutepa. CpaBHUTE CpeHIONI0
1o 00bEMY IIIOTHOCTh BEIIECTBA ATOM TUIAHETHI C TNIOTHOCTHIO 3EMIIH.

Pemenue.

[InoTHOCTH BelecTBa BEIYUCSETCS 11O (popMyrie
_ M _ 3M
P= V= wmrs
Bripazum Maccy u paanyc 3K30IIaHETHI B 36MHBIX €IUHULIAX,
M = 0.0024*1.9*%10°%/6*10%" = 0.76 macc 3emun
R = 0.081*70000/6400 = 0.89 pannycoB 3eMH.

HaiineM oTHOIIIEHHE TIJIOTHOCTH 3K30TUIaHETHI K TJIOTHOCTH 3eMJIH
3 3
M (R 1
2= 2(%) ~ 076(—) ~108
P3 M3 R 0.89
Kpurepuu oneHnBanus.

3a TOMHOCTHIO TpPaBUIILHOE pelieHue - 8§ OawioB. 3a OMMUOKH TOJBKO B
BBIUMCJICHUSIX CHATH 2 6amna. 3a mpaBUIbHYIO GOpMYITy JUIsl INIOTHOCTH — 2 Oasuia.
3a mpaBWIIbHYIO BBIYMCIICHHE MACChl U Paanuyca B 36MHBIX €IUHHIAX 1o 2 Oasia.



Mo>kHO pemarh 3a7a4y ¥ no-apyromy, rnepesens maccy u paauyc B cucremy CU u
BBIYMCIIMB OTAEJIBHO IIOTHOCTD IK30IIJIAHETHI U 3EMIIH.

3AJIAHUE 6.

YcnoBue.

OpOurtansHoe nBwkeHue [lmyTOHa HAXOIWUTCS B PE30HAHCE C OPOUTAIBHBIM
nB>KeHneM HenTyHa, TO ecTb, OTHOIIEHUE UX CUIAEPUUECKUX MEPUOIOB PaBHO
3/2. bonwsmas mosyock op6obuthl Henrtyna 30.07 a.e. KakoBa Goblias moiayoch
op6uTtsl [1myTona?

Pemrenue.

Bonbive mojiyocu v opOUTANIbHBIE TEPUOJABI TUIAHET U aCTEPOUJIOB CBSI3aHBI 3
3akoHOM Kemuepa,

Af _ A
b2 T p2
Py Py
P\ /3 3\*/3
Orciona A= Ay () 7 =30.07 (5) ~394a.e.
H
Kpurepuu oneHuBaHus.
3a MOJHOCTHIO MpaBUJIBLHOE pelieHue - 8§ OaoB. 3a OMIMOKM TOJIBKO B

BBIYHCIICHUSIX CHATH 2 Oaia. 3a mpaBuiibHOE IpuMeHeHue 3 3akona Kemepa — 2
Oasna.



