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Ha BbinonHeHue 3agaHunit otBoanTca 50 MUHYT

MaKcmanbHoe Konmyectso 6annos — 100

1 YTpeHHAA3Be3ga—-1
MnaHeTa BeHepa HaxoauTtca 6amxe K ConHUy Yem 3emnd, U HabaoaaeTcs cpaBHUTENbHO Heaaneko oT ConHua Ha

3eMHOM Hebe. O6bI4HO BeHepa BMAHa HE3a401r0 A0 BOCXO4A UK Yepe3 HeKoTopoe BpemaA nocae 3axoaa ConHua.

1.1 MakcumanbHoe yaaneHue BeHepbl
OTmeTbTe BCE BO3MOXKHbIE MONOXKEHMUSA BEHepr Ha Op6VITe B MOMEHT, KOraa OHa KaxeTca 3eMHOMY Ha6mop,aTemo

MaKcUMManbHO yaanéHHon ot ConHua OTBeT:



3emnsa

Opb6uTa BeHepsbl

TouHoOe coBnagaeHue oreeta — 2 6anna.

1.2 KoHdurypauua BeHepbl

Kak Ha3biBaeTcA Takan KoHduUrypauma BeHepbl?

OTBeT:

¢ Hambonbluas anoHrauua
e CoeanHeHne

e [IpoTnBOCTOAHUNE

e Makcumym

® SKBUHOKC

* AnbMyKaHTapaT

TouHoe coBnageHue otBeta — 2 6anna.
KommeHTapmii. Hanbonbwunit yron ConHue—3emna—BeHepa gocturaetca, Koraa yron ConHue—BeHepa— 3emns

npsamoii: nyd 3emns—BeHepa Kacaetca opbuTbl BeHepbl. HazBaHMe Takol KOHPUIypaL MM COOTBETCTBYET €€ CMbICY.

13 AwvaroHanb genbromnaa

1.3.1 B acTpoHOMMUYECKUX eaUHUL,AX

OnpegenvTte Hanbosbluee PacCTOAHME MEXKAY BO3MOMKHbIMM NONOKEHUAMU BeHepbl B 3TOT MOMEHT, ecan paanyc
opbuTbl BeHepbl paBeH 0.72 a.e. OTBET BbIpa3nTe B aCTPOHOMMYECKUX e4MHULLAX, OKPYINTE L0 AeCATbIX.

PeweHne. BmecTto TOYHOrO BbIYUC/IEHUA 3aMETMM, YTO YETbIPEXYroNIbHUK, 06pasoBaHHbIM ConHuem, 3eMnéln 1
NoNOXEeHUAMM BeHepbl B MaKCMMabHbIX 3N10HMAUMAX, ABAAETCA NPaKTUYECKN KBaZpaToM: ABa
yrna B HEM W TaK Npsimble, 0AHa U3 AnaroHanein (paguyc opbutsbl 3emnn) pasHa 1.0 a.e., a 0AUH U3 KaTeToB

?



B «MOJIOBUHKE» Aenbtonga (paguyc opbutbl BeHepbl) paseH 0.72 a.e. « 1{ 2 a.e. B Takom cnyyae AnvHa BTOpoi

AVaroHasu, COOTBETCTBYIOLLAA MCKOMOMY pPacCTosHMIo, ecTb 1.0 a.e.

TouHoe coBnageHue oteeta — 3 6anna.

1.3.2 B munnmoHax kmnometpos

Bbipa3ute nosyyeHHOE paccToAHWE B MUIIMOHAX KUJIOMETPOB, OKPYI/IMTE A0 LesblX.

PeweHue:

150 MmaH Km © 1.0 “ 150 MAH Km.

OTBeT: 3acunTbiBaeTcA B AnManasoHe [148; 152]

TouHoe coBnageHue oteeta — 2 6anna

MaKcumanbHbIv 6ann 3a 3agaHmne — 10.

2 YTpeHHAA3Be3pa—-2

MocMOoTpUTE BHUMATE/IbHO Ha «FPynnoBoi nopTpeT» CONMHEYHOM CUCTEMBI. B 0HY LLEENOYKY Ha CHUMKE BbICTPOU/IUCH
nnaHetbl BeHepa, Mapc v lOnuTep, a TakKe 38e3aa Peryn (& /1bBa).

MnaHeTbl BeHepa, Mapc 1 KOnuTep Ha npegpaccBeTHOM He6e®

2.1 Nonywapue ¢pororpadpumn

CHUMOK nonyyeH nepes paccBeTom. B Kakom nonywapuu caenaHa ata ¢otorpapua?

OTBerT:

1 M306paskeHne: Astronet / FOpuit Beneuknit — https://www.astronet.ru/db/msg/1349278



¢ B HOxxHOM nonywapumn
e B CeBepHOM nonyLapum
® B TOYHOCTM Ha 3KBATOpE

* HeBo3mOXHO onpeaennTb

PeweHune. MNnaockocTM OpOUT NAaHET NPaKTUYECKU COBMAZAOT, NO3TOMY NIAHETbl ABMMKYTCA NPaAKTUYECKU BAOMb
IKANNTUKM — 6onblioro Kpyra, 0b6pasoBaHHOro NNOCKOCTbIO opbuTbI 3emnn, BAO/b
KoToporonpoucxoauTeuanmoerogmuHoeasmukeHneConnua.Habaogaemoes61M3nMropusoHTacBeYeHNe  03HaYaer,
YTO CHMMAIOT BOCTOYHYIO YacTb ropn3oHTa. CONHLLE CKOPO B3OWAET, @ NAaHETbI y¥Ke B30WAU. IKANNTUKA coCTaBnaeT
He60/1bLWOoW yron ¢ HebecHbIM 3KBAaTOPOM, TaK YTO MOXHO OXMAaTb, YTO HebeCHbIi 9KBATOP B TOUKE BOCTOKA yXO4MUT
8/1€80, K TOYKe ceBepa. ITO BO3MOKHO B HOXKHOM nonywapuu. CBeTuIa BOCXOAAT BBEPX U BNEBO.

TouHoe coBnageHue oteeta — 4 6anna.

2.2 Ha6nopaembie aBneHus

Kakue aBneHus BO3MOXHO Habnto4aTb Ha CHUMKE?

OTBeT:

¢ 3o0aMaKaNbHbIA cBET

e CBeuyeHUe HOYHOro Heba

¢ [lonHoe cosiHeYHoe 3aTMeHune
e JlyHHOEe 3aTMeHue

e TeHb 3emnn

e [ano

KommeHTapwuii. 3oamakanbHbIiA CBET Habl04aeTCsA B BUAE KANMHOBMAHOMN NOMOCHI BAO/b SKANNTUKK M 06bACHAETCA
paccesHMEM CBETa Ha MeXMNAaHeTHbIX 4YacTMykax nbian. CBeyeHMe HOYHOro Heba BO3HMKAeT 3a CYET
NIOMUHECUEHUMM aTMOCdEpHbIX ra3oB noj AeWCTBMEM KOCMUYECKUX U3AYYeHUA M MNPOABAAETCA B OCHOBHOM
nonocoi B6/M3N FrOPU3OHTAa — MOCKONbKY MMEHHO B 3TOM HampasieHMM B3rnaj MPOH3aeT caoi aTtmocdepbl
Hanbo/bLIe TONLLMHbI.

TouHoe coBnageHue oteeta — 3 6anna.

23 PaccessHHOe 3BE3gHOe CKonseHune

KaK Ha3blBaeTcA pacceAHHOe 3BE34HOE CKOMIeHNe, KOTOpOoe MOXKHO 3aMeTUTb B JIEBOM BEPXHEM Yy d)OTOI'paCbMVI?

OTBerT:

e flchn
e [lneasbl
e [nagpl

e MneyHbin MyTb



e [OMUHMAbI

* Kapuatuapl

KommeHTapuii. CkonneHuve Acam Haxo4MTca B co3Be3aumn Paka, CMeXHOM ¢ co3Be3guem JIbBa, Apyaiiwan 3se3aa
KoToporo (Peryn) oTMmeuyeHa B yCNOBUM 33434,

TouHoe coBnageHue oteeta — 3 6anna

MaKcumanbHbIv 6ann 3a 3agaHme — 10.

3 KpyrosepTtb

OueHb BbICTPbIN CAaMONET NETUT BAO/Ib SIKBAaTOPa 3eMM C 3aMafa Ha BOCTOK. [/IMHA OKPYXKHOCTM 3EMHOI0 3KBaTopa
— 0K0n0 40 TbiCAY KWNOMETPOB.

A BCTPETAN NYTHWKA, OH WEN W3 CTPAH NANEKAX W
MHE CKA3AN: «f BCTPETAN NYTHWKA, OH WEN W3 CTPAH
DANERAX U MHE CKAZAN: «A BCTPETAN NYTHUKA, OH
WEN U3 CTPAH DANEKAX U MHE CRAJAN: ¢4...

)

LyTka no Teme 3agay n?

3.1 CKOpoCTb camonéra

3.1.1 B Kunometpax B ceKyHAay

Maccaskmpbl camonéra HabaoaaoT Bocxod ConHua Kaxkable 6 yacoB. OnpeaennTte CKOPOCTb ABMMEHMA CaMONETa
OTHOCUTENLHO NoBepxHOCTM 3eman. OTBET Bblpa3uTe B KM/C, OKPYINTE A0 AECATbIX.

PewweHue. CaMONETABUIKETCAHABCTPEYYCYTOHHOMYBPALLEHNIO3EMAN: TEPMMHATOP(rPaHULapasgena  AHA U
HOUM) CMeLLLAeTCA C BOCTOKA Ha 3aMaf, Co CKOPOCTbIo

vr“ 40000 Km{24 4 “ 1667 km{y “ 0.463 km{c.

3a 6 4acoB CaMOJIET BHOBb BO3BPALLAETCA K KYTPEHHEN» 4acTu TepMUHaTopa:

40000 Km

2 U306paxerme: XKCD / yulka_mi — https://xkcd.ru/1557/



vy v 6y,
OTKYAa CKOPOCTb CaMonéTa

40000 km
w7 pr“5000 Km{u “1.4 km{c. 64

TouHoe coBnageHue oteeta — 4 6anna.

3.1.2 B eanHMUaxX cKOPOCTU 3BYKaA

BblpasuTe pesynbTaT B eAMHMLAX CKOPOCTH 3ByKa (330 m/c npu HopmasibHbIX ycaoBuAx). OKpyrauTe 40 LenbiX.

PeweHue:
w 1.4 km{c
vs“0.33 km{c « 4.

TouHoe coBnageHune otseta — 2 6anna.

3.2 HanpasneHue gBuXeHua camonéra

B KaKOmM HanpaBneHnun ABuKeTcA camonér?

OTBerT:

e C BOCTOKa Ha 3anag,
e C3anaga Ha BOCTOK
e Ccesepa Ha tor
e Cora Ha cesep

e HeBO3MOKHO onpeaennTb

KommeHTapuii. MpAMO yKa3aHo B YC/I0BMU — YMTAlTE BHUMATE/bHO!

ToyHoe coBnapeHue orseta — 1 6ann.

3.3 MepuoaunuHocTb Bocxoaos ConHua (06paTHoe aABUXKeHMUE)

C KaKoi nepnoanvYHOCTbO NacCCa*Xmnpbl mornu 6bl Ha6J'IPO,CI,aTb Bocxoabl ConHua, ecau 6bl camonér pa3BepHynca 1
npoao/IKNUN ABUXKEHUE BAO/Ib 3KBATOPaA C TOW e CKOpPOCTbiO, HO B NPOTUBOMO/ZIOXKHOM Hal'lpaBJ'IEHVII/I? BbipasuTe
OTBET B Yacax, OKpyrnumTe o LeNbiX.

PeweHune. BHOBb 3anuem ypaBHEHUE AN OTHOCUTENbHOrO ABUXEHWA CamMoNéTa U «YTPEeHHEeW» YacTu
TEepPMUHATOPa, 3aMEHMUB ABUMKEHME HABCTPEYY Ha ABUXKEHNE BAOTOHKY:

40000 Km 40000 Km



v vr 5000 km{u * 1667 kmic 12"

TouHoe coBnageHue oteeta — 3 6anna

MaKcumanbHbIv 6ann 3a 3agaHme — 10.

AnbTepHaTUBHDI BapuaHT 3a83auun

Maccaxumpbl camonéta HabnrogatoT sBocxos ConHua Kaxkaple 8 4acos.

BbluncneHusa n orseThbl:

40000 Km
3.1.1. »p“ — " " 3333 km{u “ 0.9 km{c.
8y

3.1.2. zp{ws“ 0.9{0.33 « 3.

40000 Km 40000 km

3.3. “ “24y4,
w’ vr 3333 km{u " 1667 km{c




4 MNoTtepamaccsl

XUTPbIN MHONNAHETAHUH y8esauYus paanuycbl opbut nnaHet ConHeYHoM cuctembl Ha 10%, OCTaBMB UX KPYrOBbIMM.

4.1 N3meHeHMe NpoaoKUTE/IbHOCTU 3€EMHOIO0 roga

Kak nameHunnaco npoao0/IKNTENBbHOCTb 3€MHOI0 ro,u,a?

OTBeT:

e YBenumumnacb
* YMeHblWKnnacb
e He nameHunacb

¢ HeBO3MOXXHO ONpenenunTb

PeweHue. C pocTom paauyca opbutbl Npu HEM3IMEHHON Macce LeHTPasibHOro Tena nepuog obpalleHua naaHeTbl
BO3pacTaeT. K Takomy BbIBOAY MOMHO MPUITK, HaNnpUmep, BCNOMHUB TPETUIA 3aKoH Kennepa: KBagpaT nepuoga
obpaleHus nAaHeTbl nponopLuoHaneH Kyby paawnyca eé opbuTbI. Takxe MOXHO
BCMOMHUTbNapameTpblopbuTniaHeTConHeyHoNCMCTEMbI:YeMAanbluennaHeTaoTCoHLa, TeMaobLue AMTCA rog, Ha
HeWn.

TouHoe coBnageHue oteeta — 2 6anna.

4.2 U3meHeHUe BaecKa nnaHeTt

KaK nsmeHwuica BugMmMblii ¢ 3emnun 61eck nnaHeT?

OTBerT:

¢ [lnaHeTbl CTanM BbIMNAAETb ApYe
¢ MnaHeTtbl cTanu BbIMNAAELTb TYCKNEE
e bnecKk nnaHeT He uameHuncsa

* HeBO3MOXKHO onpeaennTb

PeweHune. BHayane BCMOMHMM, KakK BO3HMKAET M MPUXOAUT K Habaoaateno BUAMMbIA CBET MAaHeTbl: niaHeTa
oceelwaerca ConHuem, 3aTeM 4acTb CBETa OTParkaeTcs B CTOPOHY Habaogatensa. Yem ganblue nnaHeta ot ConHua,
TEeM MeHblle CO/IHEYHOro CBeTa Ha Heé nomnagaeT. A MOCKO/IbKY BO3pacTaloT paamycbl OpbUT BCex NaHeT, TO M
paccTosHMe OT NaHeTbl A0 3eMHOro HabaaaTeNsa TakxKe BO3PacTET. Toraa M A0 3eMHOro Habnopatens oonaéT
MeHblUee KOMYEeCTBO CBETa OT NAaHeTbl. B tore naaHeTbl 6yayT BbIMAAETL TYCKeE.

TouHoe coBnageHue otBeta — 2 Ganna.

4.3 M3meHeHMne cpegHeit opbUTaNbHOMU CKOPOCTH

Kak nameHunacb cpeaHan opbutanbHas CKopocTb BeHepbl?



OtBer:

e CkopocTb BeHepbl yBennuunnacb

e CkopocTb BeHepbl ymeHbLUMAachb
e CKOpPOCTb HE M3MeHWacb

* HeBO3MOXKHO onpeaennTb

PeweHue. C poctom pagmyca opbutbl CKOPOCTb ABUMKEHUA NAaHeTbl yobiBaeT. K TakoMy BbIBOAY MOMXHO MPUIATH,
paccuMTaB no paguycy opbuTtbl U ANMTENBHOCTM OpPOUTaNbHOrO Mepuoda CKOPOCTb ABMMKEHWA napbl naaHeT
ConHeyHowm cuctemsl, Hanpumep, 3eman n Mapca nnm Benepbl. Uau xe BcnomHuTs 60nee

?
CTPOTYI0 3aBUCMMOCTb MEXAY OpbuTanbHOM CKOPOCTbIO U paanycom opbutbl: V 91{ 7, uto Take MoKasbisaer
YMeHbLUEHME CKOPOCTU C POCTOM paguyca opbuThbl.

TouHoe coBnageHue oteeta — 2 6anna.

4.4 U3meHeHMe cMHOaUYecKoro nepuoaa BeHepbl

Kak nameHuncA cuHoanyeckunin nepunog, BeHepo! npu HabaogeHun ¢ 3eman?

OtBer:

¢ CYHOAMYECKUI Nepuog yMeHbLUUACA
¢ CMHOAMYECKUii nepuopg yBenuunnca
e CMHOOMYECKUI Nepmuos He U3MeHnNCA

¢ HeBO3MOXKHO onpeaenunTb

PeweHwue. Bbipasum cuHoguueckuii nepuog BeHepsl Suepes opbuTansHble nepnoapl Benepsl 7'v 3emaun 703 7¢

1 77°

541 7];’ 71041 76, 7.

3ameTum, YTo U3 TpeTbero 3akoHa Kennepa cnegyeT, 4TO USMeHeHue paguyca 0p6VITbI B d)VIKCMpOBaHHOE KO/IM4eCcTBo
pas3 /£ BNEYET M3MeHeHne Op6MTaﬂbeIX nepmnoaoB TakXe B CI)VIKCVIpOBaHHOE KO/IN4eCTBO pa3, Tak YTO HAa OTHOLWEeHHne
nepnogoB OHO HE NOBJ/IUAET!

"__R3_T7" ST AR R T2
o “ 7o un 70 “ ko “ M “ 70
Tl “

UTak, HoBble opbuTanbHble nepuoabl 7* “ 47w “ ot “ 575, npuuém £ g 1 (ecan BbiTh TouHbiM, & “ A2%2). HoBbiit

CMHOAMYECKMIA Nnepuog,
1 71701 0770

514 1 111 ”b.S:
e o7y 74




MocKonbKy £ 3 1, CMHOAMYECKUI Nepuog, yBENNYUTCA.
TouHoe coBnapeHue oTBeta — 4 6anna

MaKcumanbHbi 6ann 3a 3agaHme — 10.

MpumeyaHue. Ecnn 6bl MHONAHETAHUH YyMEHbW U PafUyCbl OpOUT NAaHeT, Toraa...

* MPOAO/IKMTENbHOCTb 38MHOTO roAa YMeHbLIUAaCb 6bl;
® naHeTbl CTanu bbl BbIMAAETD ApYE 418 3€MHOTO Habaoaatens;
® cpeaHan opbuTanbHaA CKOPoCTb BeHepbl yBeanuumnaco 6bi;

® CMHOAMYECKUI Nepuog BeHepbl ymeHbLuimaca 6bl.

10



5 JlyueBaackopocTb

5.1 YpaneHue 3Be3abl Ha 10%

CoBpemeHHOe pacctosiHue [0 3Be3apl beta KosnobapaHa coctaBndeT 12 cBeTOBbIX NIET, @ y4eBas CKOPOCTb 3TOM
3Be3/bl (NPOEeKLMA CKOPOCTU Ha Nyd 3peHna) — 800 Km/c.

3a Kakoe Bpems beta KosnobapaHa yganutca ot 3emam Ha 10 %? CkopocTb cBeTa B Bakyyme coctasasieT 300 Tbicay
Km/c. BbipasuTe OTBET B rofax, OKpyrauTe 40 LenbiX.

PeweHue. Bpema ana yaaneHuna 3sesgpl Ha 10 % OT TeKyllero pacCToAHUA OLLEHUM, pa3genns npeoaonesaemoe
3BE340W PacCTosAHME Ha CKOpoCTb. CnepBa nepeseaém CBETOBOW rog, B KUJIOMETPbI.
Mo onpeaeneHnIo 3TO paccTosHUe, KOTOPOeE CBET B BaKyyMe npeoaonesaet 3a 1 roa;:

37 10°km{c " 1rog “3 " 10°km{c " 365.25 " 86400 c “ 9.46 ~ 102 km.

Janee moxem BbIYNCANUTL BpEMA ABUKEHUA 3BE34bl:

TZcB. ner 0.1 “0.T 12 946 I1072Rm 10 € « 450 ner.

1.42 - 10
800 km{c 800 km{c

TouHoe coBnageHue oteeta — 4 6anna.

5.2 XapaKTepuCTUKa ABUKEHUA 3Be34bl

CropocTb obpalieHunn ConHLa BOKPYr LeHTpa ManakTuku coctasaseT nopagka 200 Km/c. YTo MoXKHO cKasaTb o beTe
KosnobapaHa?

OTBeT:

¢ Jta 3Be34a o6pallLaeTca No NPUMEPHO KPYroBoi opbuTe BOKPYT LeHTpa ManakTmkm
¢ JTa 38€34a MMEET aHOMa/IbHO BbICOKYIO CKOPOCTb ABUXKEHUA
e JTa 38e34a NPUHALNEXKUT KPYNHOMY LIAPOBOMY 3BE3AHOMY CKOMIEHMIO

e 3Ta 3Be34a ABMAETCA KPAaCHbIM TMraHToOM

PeweHune. O6bEKTLI, ABUNKYLLMECA B [aNaKTUKe NO KPYroBbiM opbutam, 061aatoT CKOPOCTAMM NOPAAKA CONHEYHOM,
3aBelOMO MHOTO MeHblunmu 800 Km/c. LLapoBble 3BE3aHbIE CKOMNEHMA B OCHOBHOM HaXO4ATCA BO BHELUHWX
ob6nactax MaNakTMKKM, HAMHOIO Aa/fiblie YKa3aHHOro B YCNOBMM PaccToAHMA. Tun 3B8e34bl MO YKa3aHHOM CKOpOCTU
onpeaenvTb He MNPEACTAaBAAETCA BO3MOMHbIM: CyLecTByeT psaj MexaHW3MoB Habopa 3Be340iM 3HAYMTENbHOM
CKOPOCTH, KaK C/IeiCTBUE, TUMbI BbICOKOCKOPOCTHbIX 3BE34, MOTYT 6bITb Pa3HbIMMU.

TouHoe coBnageHue otBeta — 3 Ganna.

11



5.3 CobcTBEHHOE ABUMKEHME 3Be3Abl

OueHuTe cObCTBEHHOE ABUNKEHME (BUAMMYIO YINIOBYIO CKOPOCTb CMeLLeHUsA Ha Hebe 3emnun) beTbl KoznobapaHa.

OTBerT:

¢ HeB03MOXXHO onpeaennTb
e 10 rpaaycos 3a 100 net
® 5 yrn0BbIX CEKYHZ, 3a rog,

e 12 yrnosbix MUHYT 3a 100 net

PeweHue. CobCTBEHHOE ABMKEHWE 3Be3Abl CBA3AHO C €€ nepemelleHUeM neprneHOUKYAAPHO Nydvy 3peHus B Tak
Ha3blBaeMOoI KaPTUHHOM NOCKOCTU. B yCN0BUM e NpuBeAeHa TONbKO y4eBas CKOPOCTb, MO3TOMY A8 HAXOXKAEeHUA
cObCTBEHHOTO BUXKEHUSA He XBaTaeT AaHHbIX.

TouHoe coBnageHue oteeta — 3 6anna

MaKcumanbHbi 6ann 3a 3agaHme — 10.

12



MaTpuua oTBETOB K BEpCcUAM 3agaHunA 5.

Ne JlyyeBaa cKopocTb YpaneHue ot OtBeT (3acunTbiBaeTcA B
3apaHun (8 kKm/c) 3emau (B %) AuanasoHe)
5.1 800 10 r450;450s
5.2 700 11 r565;567s
5.3 710 12 r607;609s
5.4 720 13 re49;651s
5.5 730 14 r689;691s
5.6 740 15 r729;731s
5.7 750 16 r767;769s
5.8 760 17 r804;806s
5.9 770 18 r841;843s
5.10 780 19 r876;878s
5.11 790 20 r910;912s
5.12 810 21 r932;934s
5.13 820 22 r965;967s
5.14 830 23 r997;999s
5.15 840 24 r1028;1030s
5.16 850 25 r1058;1060s

6 MexBpemeHbe

23 ceHTABpPA B HEKOTOPOIA TOUKe € KoopanHaTamu 60 c.w., 165  B.A4. HACTYNWA MECTHbIN NoNAEHb.

6.1 MecTHas NoONHOUb

Onpepgennte fonroty ntoboi TouKK, B KOTOpOﬁ B 3TOT XK€ MOMEHT HaCTynunjaa MmecCTtHaA NOJIHOYb.

PewweHue. MecTHoeBpemsa Z7 cBA3aHOCOBCEMUPHbIMBPEMEHEM /7" NAONTOTONNYHKTA/BbIParKEHUEM

L7 U7 A

13



[ns BbluMCAEHMIE HEOBXOAMMO NPUBECTU BEANUMHBI K OAHUM eAMHULAM, cumTas, uyto 360  “ 24", 1o ectb 1M “ 15",

BOCTOYHbIE JONTOTbI CHUTAIOTCA MNONOKMUTENIbHBIMM, 3aNagHble — OTpULLATENIbHbIMK.

B paccmaTpmnBaemMom cnyyae ana nonyaeHHoro mepnamaHa mnmeem:
12" g7 165,

OTKyAa
U712 165 “180 165 “ 15,

[na mepuamaHa, Ha KOTOPOM HACTyNMAA NOJIHOYb, UMEeM
oh“yr 415" 4

oTKkyga 4 “ 15, 1o ectb 15 3.4.
MpoLue rosops, He0b6X0AMMO BbIN0 HalTU AONTOTY MepUAMaHa, NPOTUBOMONOXKHOTO MepuanaHy 165 8.4,

TouHoe coBnageHue otseta — 3 6anna.

6.2 BcemupHoe Bpema

Onpeaennte BCEMUPHOE BPEMSA B 3TOT Ke MOoMeHT. OTBeT 3anuwmnte B popmate Y4:MM.

OtBeT: U715 “ 01 4 00 MMH COrNacHO paHee Noly4eHHOMY pesybTaTy.

TouHoe coBnageHue oteeta — 2 6anna.

6.3 MecTHOe Bpemsa No KoopauHatam

6.3.1 Ha 1y xXe paty

OnpefenuTe MecTHoe BPems B 3TOT & MOMEHT B TOUKe ¢ KoopauHaTamu 80 to.w., 36 B.4. OTBeT 3anuwuTe B

dopmate Y4:MM.

PeweHue:
U7 4157367 “51“3.4" 03 4 24 MuH.

TouHoe coBnageHue otBeta — 2 Ganna.

6.3.2 Co cmeHoI1 gaTbl

OnpepenunTe MecTHOe BPeMA M JaTy B 3TOT e MOMEeHT B TouKe ¢ KoopanHaTamu 60 c.w., 165 3.4. Bpema 3anuwmte

B popmate Y4:MM.
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PeweHue:
U7 4“15°7 165 “ 150 “ 10"

Pe3ynbTaT MOXKHO MHTEPNPETMPOBaTh Kak 14 yacoB 00 MUHYT NpeablayLLMX CYyTOK, TO eCTb 22 CEHTABpPA.

ANbTepHaTMBHO: 3aMeTUM, YTO JaHHbIN MepuamnaH Ha 150  “ 10" 3anagHee, uem mepuaman 15 3.4, Ha KOTOPOM, Kak
6b1/10 NOKA3aHO paHee, HacTyNWIa MeCcTHaA NoJIHOYb. Ha JaHHOM MepuanaHe MecTHoe Bpemsa OTCTaéT Ha 10 Yacos,
TO ecTb cocTasnaeT 10 yacos 4o NoayHoun — 14 yacoB npeablayLnX CYTOK.

TouHoe coBnageHue oteeta — 3 6anna

MaKcumanbHbi 6ann 3a 3agaHme — 10.

ANbTepHaTUBHbINBapUaAHT3a4aun

23 ceHTABpPA B HEKOTOPOIA TOUKe € KoopanHaTamu 70 c.w., 105  B.4. HACTYNWA MECTHbIN NOAAEHb.
Onpeaenure:

® [0ONTOTY 11060 TOYKK, B KOTOPOW B 3TOT XKE MOMEHT HACTyNuaa MecTHas NnoJIHOYb;
® BCEMMPHOE BPEMS B 3TOT }KE MOMEHT;

® MeCTHOe BPeMs B 3TOT e MOMEHT B TOUKe ¢ KoopauHaTamm 50 to.w., 42" B.4.

e MeCTHOe Bpems U aTy B 3TOT e MOMEHT B TOUKe € KoopauHaTamu 60 c.w., 165 3.4,

PeweHwue:

e [lonrota NpoTMBOMNO/OXKHOIO MepuamaHa — 75 3.4.
e BcemupHoe Bpemsa 12" 105 “ 12"" 7"“ 05 y 00 muH.
e Ha mepugmnaHe 42" B.4. mecTHOe Bpema 5" 42" “ 7.8"“ 07 y 48 muH.

* 37a Toyka Ha 90" “ 6 yacos 3anagHee mepugnaHa, Ha KOTOPOM HaCTynunaa MecCTHaAa No2IHOYb, YTO COOTBETCTBYET

18 4 00 MU1H NpeablAyLMX CYTOK, TO eCcTb 22 ceHTAbpA.

7 Yrnomep

B Ta6l'IVILI,e npeacraB/ieHbl 9KBAaTOPUaibHble KOOPAMUHATLbI HEKOTOPbIX CBETVIﬂ/

CseTtuno Mpamoe BocxoxkaeHne CknoHeHue
A Oh 0~
/4 1h 0~
A o 10
D 12" 80"
£ o 80

OnpegennTe yrnosble PacCTOAHUA Mexay ceeTunammu. OTBeTbl BbipasuTe B rpadycax, OKPYrmnTe 4o Lesbix.
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OTBerT:

e An £ 15
e An 10
e A 18
e CnD90
Dwn £ 180

Pewenune. Ceetna A v £ UMeEIOTOAMHAKOBOECKIOHEHUE, PaBHOEHY/II0, TOECTbHaXoaAATCAHaHebecHOM 3KBaTope. Mx
npAMble BOCXOXAeHNA pasaunyatotca Ha 1" “ 157; pacctoanne 48 “ 15°. Ceetuna A n £ MMeloT 0iMHaKoBOe NpAMoe
BOCXOXAeHMe. VX cknoHeHna pasnmnyatotca Ha 107, B AaHHOM cayyae CKAOHEHWA BbICTYNaloT aHaloroOM «LIMPOTbI»;

pacctoaHune AC“ 10",

Ceetuna & n € obnagatoT pasHbIMU NPAMBIMU BOCXOXKAEHUSMWU U CKIOHEHUAMM, OLHAKO PA3/MYUA KOOPAUHAT
HEeBe/IMKM, UYTO MO3BO/IAET OLEHUTb YIJIOBOE PacCTofHMEe Mexay csBeTunamu no Teopeme [MMudaropa B
npeHebpesKeHnn KpuUBM3HOM HebecHoM cdepbl. PasHOCTb MpAMBIX BOCXOMAeHWii coctasnaeT 17 “ 157, pasHocTb
CKNoHeHul pasHa 10", MOCKONbKY KPYr CKAOHEHWI NepneHaMKyAapeH sKBaTopy, no Teopeme MNudaropa umeem

AC"bpl5-q2° pl0-q2« 18"

CseTuna £ v 2 UMeloT NPOTUBOMNONOXHbIe NpAMble Bocxoxaerua (0" n 12"), To ecTb pacnonaratoTca Ha OfHOM
6onbliom Kpyre. KpaTtuaiiwan gyra €2 npoxoguT Yepes CeBepHblii NOAOC MuUpa, eé aanHa ¢2“ 180" 107" 80 “90".
CseTuna O £TaKe pacrnoNoxeHbl Ha OfHOM 60NbLIOM Kpyre, NP1 3TOM UX CKNOHEHWA NPOTUBOMNONOMXHbI MO 3HaKY.
370 03HayaeT, YTo CBeTU/a AMameTpasbHO NPOTUBOMONOXKHbI Ha HebecHo! cdepe, a YrNoBoe paccToAHUE MeXay

HMMM cocTasnaet 180°.

3a KaxKAaplii BepHblit oTBeT — 2 6anna
MaKcumanbHbi 6ann 3a 3agaHme — 10.

[aHHble ¥ oTBeTbl ANA aNIbTEPHAaTUBHOrO BapuaHTa 3ajaHuA:

CseTuno ﬂpﬂMOE BOCXOXaeHue CKNIoOHeHue ﬂapa cBetun PaccTtoaHue
., ., AvC 10°
£13"0° C'12"10 )
ncC 18
D o 80 .
cn D 90
£ 12" '80° DuE 180
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8 Coptupyit

Pacnonoxute nepeuncneHHble 06bEKTbI B NOPAAKE YBENNYEHNA UX pasmepoB/

OTBerT:

HelTpoHHas 3Be3aa

Benbin Kapank

Onutep

ConHue

beTtenbreise

MMraHTcKkoe monekynsapHoe 061ako

MneyHbin MyTb

© N o vk wN R

MecTHan rpynna ranaktmnk

KommeHTapuin. HelTpoHHas 3Be3ga W 6enblit KapJMK — BO3MOXKHblEe pPe3ynbTaTbl 3BE34HOW 3BONOLMM.
HelTpoHHbIe 3Be3Abl NPU Macce OKOJI0 CO/IHeYHOW obnaaatoT pasmepamu Bcero B 10-20 KunomeTpos. besnble
KapiMKn — o06beKTbl Bosee KpynHble: MPUM MAcCe TaKXKe OKONO CONHEYHOM XapaKTepHbIM paaunyc obbekTta
COCTaBNAET HECKO/IbKO TbICAY KMIOMETPOB, YTO COMOCTaBMMO C pasmepamu 3emaun. lOnutep — camasa KpynHas
nnaHeta CofHeYHOM cucTeMbl, ero paguyc bonee yem B 10 pa3 npesbiaeT 3eMHOW, HO Ha MOPAAOK ycTynaeT
CoNHeYHomy. beTenbreiise — 3Be34a-CBEPXIMrAHT C PAagMycom B COTHM pa3 bonblue cosHeyHoro. MMraHTckoe
MONEKYNipHOE 06/1aKo — TUNWYHBIA NpeacTaBUTEelb AWCKOBOM KOMMOHEHTbl MaeyHoro [yTu, «3BE3aHan
KoNblbenb»: U3 ra3a MMraHTCKMX MONEKYNAPHbIX 061aKoB 06pa3ytoTcA 3BE3Hble CKOMIEHWA, @ MACCbl TaKMX 06/1aKOB
[OCTUrAOT MUAMOHA Macc CosHL@ NpW pasmepax B AEeCATKU U COTHM napcekoB. MneyHblit MyTb coaepKUT Takmne
06/1aKa NOMUMO 06HEKTOB UHbIX TUMOB U B LlesIoM 0bnafaeT AMaMeTPOM B HECKONbKO AECATKOB TbiCAY NapCeKOB.
MecTHaa rpynna ranakTMK COAEPXKMUT He TONbKo MneuHbit MyTb, HO M HECKONbKO APYruX rafakTUK, NosTomy
obnagaet HanbonbLMM pasmepom cpeam NepevncieHHbIX 06bEKTOB.

TouHoe coBnageHue oteeta — 10 6annoB MakcumanbHblit 6ann
3a 3agaHue — 10.

9 bnecrawe

[Ba HabntogaTenn M3y4aloT KpacHbIM KapauK, pacrno/ioXKeHHbIM Hedaneko (B macwTabax Manaktmku) ot ConHua.
OauH obpallaeTca BOKPYT Kap/inKa No Kpyrosoi opbute pagmycom 2 a.e., BTOpon yaanéH Ha 200 a.e. oT 3B8e34pl.

9.1 OTHOLLEeHne NOTOKOoB

BO CKONbKO pa3 MeHblue 3HEPruu MU3AYYEHUA Kap/ivKa MPUXOAMUTCA Ha eAMHULY NAOoWagn MOoBepXHOCTH,
nepneHaMKYAAPHON HanpPaBAEHUIO Ha KPaCHbI KapAuK, AN BTOporo Habaogatens no cpasHeHMWto ¢ nepsbim? OTeeT
OKpYrIuTe 40 Lenbix.

Pewenue. Onpeaennm, Kak KOAMYECTBO SHEPIUU, NMPUXOAALLEECA Ha eAMHULY MNIOWaaM, 3aBUCUT OT PaCCTOAHUS;
fanee byaem HasblBaTb 3TO KONMYECTBO NOTOKOM. OcBelLLLaeMan 38e340W NOAHAA NAOLWAAb HA PACCTOAHUU 70T Heé
coctaBnset 4772 (AOCTaTOMHO MPONOPLMOHANLHOCTA KBaApaTy pacctoaHua). CneaosaTesibHO, MOTOK 3HEPrun oT
3Be34bl 06pPaMHO MPONOPYUOHAAEH KBaApaTy PacCTOSHUA OT 3Be3fbl, a OTHOLWEeHWe MNOTOKOoB 06paTHO
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NPONOPLIMOHANbHO OTHOLLEHMIO KBaApaToB PaccToOAHMIA. Takum 06pa3om, AnA BTOPOro HabaoaaTena noToK SHeprum
okaxeTca 8 200%{2%2 “ 10000 pa3 meHbLLIe, YeM ANA NEePBOro.

TouHOe coBnageHue oteeta — 3 6anna.

9.2 Pa3sHMUa 3BE34HbIX BE/IMYMH

Ha cKonbKo ot/iMyatoTca BUgMmble 3BE34HbIE BE/IMYMHBI Kap/inKa Aaa AByx HabatogaTtenein? MlameHeHMe NOTOKa B
100 pa3 cooTBeTCTBYET pasHuLue B 5 3B8E34HbIX BeanunH. OTBET OKpYrInTe A0 LenbiX.

PeweHune. 3ameTUM, YTO OTHOLLIEHME NOTOKOB cocTasndeT 10000 “ 100%. B gaHHOM cayyae MOTOK 3HEPrum Ans
BTOPOro Habnwgatens MOXKHO NPEeACTaBUTb KaK ABaAbl MocnefoBaTeNbHO YyMeHblueHHbIM B 100 pas noTok,
BMAUMbIM nepBbiM HabnogaTenem. Kaxgoe cHuxkeHue notoka B 100 pa3 COOTBETCTBYET yBeauYeHU BUANUMOWN
3BE34HOM BE/IMUYUHbBI Ha 5 eAnHUL, cneaoBaTelbHO, Pa3HOCTb BUAUMBIX 3BE3AHbIX BeNMUYMH cocTaBuT 2 7 5 “ 10.

TouHOe coBnageHue otseta — 4 6anna.

9.3 PasHuua 3BE34HbIX BE/IMUUH NOC/IE USMEHEHUA PACCTOAHUN

Ha cKofbKo ByayT OT/IMYaThCA BUAMMbIE 3BE3AHbIE BENNYMHbBI Kap/auKa ANa ABYX Habaoaatesniei, ecim Kaxabli
Habaloaatenb BABoOe NPUBAMIUTCA K LeHTPaAbHOMY cBeTuay? OTBET OKpyrauTe 40 LenbiX.

PeweHune. 3ameTm, 4TO MPU OAMHAKOBOM YMEHbLUEHUM PACCTOAHUA AnA oboux HabnwgaTeneit OTHOLWeEHWe
MOTOKOB HE M3MEHWUTCA, HECMOTPA Ha YyBE/NMYEeHME Kawaoro notoka B 22 “ 4 pasza. HeM3MeHHOCTb OTHOLIEHUS
NMOTOKOB 03HaYaeT MOCTOAHCTBO PAa3HOCTU BUAMMbIX 3BE3HbIX BE/IMYMH, OHA OCTaHeTcA pasHoi 10.

TouHoe coBnageHue otseta — 3 6anna

MakcumanbHbit 6ann 3a 3agaHue — 10.

10 NMpoTusocroaHunA

MnaHeTbl A u b 06paLLaoTCA BOKPYT KPAaCHOro Kap/iMKka No KpyroBbiMm opbutam B 04HOM NAOCKOCTU U B O4HOM

HanpasaeHuu. Mepuoapbl O6paLLI,EHMH nAaHeT paBHbl 1 3eMHOMY roay 1 3 3eMHbIM rogam COOTBETCTBEHHO.

MN306pakeHune creHepnpoBaHo mogenbto Kandinsky 3.1
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10.1 YacTtoTa NpoTMBOCTOAHUN

C KaKoli NnepnoguyHoCTbio byayT HabaoaaTbcA NPOTUBOCTOAHUA NAaHeTbl b Npu HabaoaeHUn ¢ nnaHeTbl A? OTBeT
Bblpa3uTe B rofax, OKPymnTe 40 AEeCATbIX.

PeweHue. 3ameTnm, YTO OTBETOM Ha NMOCTaBAEHHbIN Bonpoc 6yp,eT ABNATHLCA CVIHO,CI,M"IECKVM nepuog nnaHetbl b npu
Ha6/'I|O,EI,EHMVI C nnaHeTbl A, MOCKONbKY CMHO,EI,VI‘-IECKMVI nepuog no onpeaeneHWo paseH nepunoagy NOBTOPEHUA

3a4aHHOM KOHOUrypaumm. Bbipasum cMHoAMYECKMI Nepuog Syepes opbuTanbHble nepuoabl naaHeT 7au 7s:

S 'l ris” 757N 7870 13 ’ 31 roga “ 1.5 roga.
TouHOe coBnageHue otseta — 3 6anna.

10.2 BepHble yTBEpXKAEHUA O NPOTUBOCTOAHUAX

BbibepuTe BepHbIE YTBEPKAEHUS.

OTBeT:

¢ [IpoTMBOCTOAHMA NAaHeTbl b Habao4aloTCA ¢ NAaHeTbl A B O4MH M TOT »Ke Ce30H roga

¢ MpoTtusoctoaHua nnaHetbl b HabnogatoTca ¢ nnaHeTbl A NM60 B 0AUH Ce30H roaa, 1M60 B NPOTUBONONOXKHbIN
emy

¢ [lpoTmBoCTOAHMA NaaHeTbl b HabaoaaoTca ¢ naaHeTbl A Tpu pasa B rog,

* MpotusocroaHua nnaHeTbl b HabnloAaloOTCA € NnaHeTbl A He pexke pasa B ABa roaa

PeweHne. MeayaByMAnoc/ef0BaTe/IbHbIMUNPOTUBOCTOAHMAMUNPOXoAMTL. 5roaa, ToecTbnonTopa nepmoaa

obpalueHuns nnaHetbl A, cnegoBaTtesibHo, NoC/ieA0BaTeNbHbIe NPOTUBOCTOAHMA NiaHeTbl b HabaogatoTcs B

MPOTMBOMOJIOXHbIE CE30HbI FOAa, MOCKO/IbKY MiaHeTa A 3aHMMaeT OA4HY U3 ABYX MPOTUBOMO/IOXHbIX TOYEK Ha

cBoeit opbuTe. MonyyeHHoe 3HaYeHMEe CMHOANYECKOro Nepmoaa COOTBETCTBYET HabNOAEHWNIO NPOTUBOCTOAHMA

nnaHetbl b He peXke ogHOro pasa B 4Ba roga.

3a KaxkAapblii BepHblit otBeT — 1.5 6anna. Bcero — 3 6anna.

10.3 OTHoweHne paguycos opbur

OnpegenvTe oTHOLWEHMWE paanyca opbuTtel nnaHeTbl b K paguycy opbutsl nnaHeTbl A. OTBET OKpYrInUTe 40 AECATbIX.

PeweHune. Bocnonbsyemcs TpeTbMM 3akoHOM Kennepa: Ana nnaHeT, o6pallaloWMXCs BOKPYr OAHOW 3Be3[bl,
KBaZpaTbl Nnepnoaos obpalleHna byayT NponopLmMoHabHbl Kybam pagmycoB opbut. Torga BEpHO OTHOLEHMWe
7627832 "

7A3.
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7a

OTHOLWeHWe paanycoB NOAyYMM U3BAEYEHNEM Kybrnueckoro KopHa 13 obenx yacteil paBeHcTBa:

76 gffes 762 ds 327

2“ 12« 2.1,
7A A

TouHoe coBnageHue otBeta — 4 6anna

MakcumanbHbit 6ann 3a 3agaHue — 10.
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