XXX Bcepoccuinckasa onmmnuaga LWKOSbHUKOB N0 aCTPOHOMUMU
PernoHanbHbIn 9Tan. 3agaHus n peLleHus
9 knacc

1. Ycaosue. Camonér nerur Ha BbicoTe 10400 M. B MecTHBIM nonneHb 21 uioHA caMoONET nepecék
napamiens +50°. B 3To Bpems o HUM OKasalicsl IIOTHBIA POBHBIN €i10i 00:1ak0B ¢ BbicoTO# 2800 M 1
Hwke. Ha kakom paccrostHum (JIMHEHHOM) OT MPOEKINK Haaupa Ha oOsiakax OyJeT BUIHA TeHb camojieTa’?
B kakom HampaBneHuu (ceBep, 0T, 3amajl, BOCTOK) OTHOCUTEIBHO TOYKH HaJupa Ha objakax oHa OyAeT
HaxonuThesi? KakoBa Obuta yriioBast Beicota CoTHIIA B 9TOT MOMEHT?

1. Pemenne. OTBEeTHM CHayajla Ha MOCJIEIHHUN Bompoc 3anauyu. 21 uioHs ckioHeHwe CoiHIa paBHO
0 = 23.4°, 1 ero BBICOTY B MOJIJICHB (3TO MOMEHT BEPXHEH KyJIbMUHAIINH) JIETKO HAUTH 110 opMyIie:

h=90°—0¢+d=634°.
Urak, yrinosas BeicoTa CojHIIa B pacCMaTpUBaeMblii MOMEHT BpeMEHU cocTaBisiia 63.4°. Tenepb Mbl

MOEM OTBETUTh Ha MEPBBIM Bompoc 3anaun. HapucyeM nmpsMOyrosibHbIA TPEYTrObHUK C BEpUIMHAMU B
camonére (A), ero TeHu (S) U TOYKK Haaupa Ha ob6mauHOoM cioe (N).

HanpaBneHme\
Ha ConHue A

NOBEPXHOCTb
\ obrnayHoro cnos

N S

NOBEPXHOCTb 3emnn

OpuH U3 KareroB 3TOro TpeyroiapHuka paseH AN = 10400 — 2800 = 7600 m, a BTOpoil KareT (NS)
ABJIAETCS NCKOMOM BEeNMYUHON. YT0I £NSA — 3TO yrojl Mexay FrOpU30HTOM U HarpasieHueM Ha CouHIe.
OH paBeH yrnoBo#t BeicoTe CosiHIIa HaJ TOpU30HTOM: £NSA = h = 63.4°. COOTBETCTBEHHO, YTOJI «IpHU
camonére» paBeH £ZNAS = 90° — 63.4° = 26.6°. OTcrozia pacCTOsIHUE OT TE€HU 0 TOYKH HAAUpa paBHO NS
= 7600 tg 26.6° = 3800 M.

B cpennux mmporax CeBepHoro nonymapust 3emin COJHIIE B MOJIEHb HAXOAUTCS K 0Ty OT OTBECHOM
muHuK. [loaTOMy TeHb OyJIeT HaXOIUThCS K CEBEpPY OT OTBECHOW JIMHHUHM U, COOTBETCTBEHHO, TOYKH
HaJupa Ha o0Jiakax.

Otgert: 1) mpumepno 3800 m; 2) k ceepy; 3) 63.4°.

1. CucreMa oneHUBAHNSA.
Jran 1. (1 6ami): [loHumMaHne KapTUHBI MPOUCXOJAIIETO, BBIPAKEHHOE PHUCYHKOM WM BEPHBIM
XOJIOM pEIICHUS.
Irtan 2. (1 6a/mr): 3anuck GOpMyJIbI BEICOTHI B BEPXHEH KyJIbMUHAIUH.
Jrtam 3. (2 6aaua): Beiuncnenue yrinoBoil BbicOThl CoONHIA C OTBETOM B jauana3zoHe [63°; 64°].
3a BepHbIi 0TBET 6€3 (popMyIIBI MITH BBIUMCIIEHUH cTaBuTcs | Gast.
9rtan 4. (1 6amn): BeruucieHue BHICOTH caMoJIETa HaJl 00JJaYHBIM CIIOCM.
Jran 5. (1 6ana): OnpeneneHue HanpaBiIeHUs, B KOTOPOM PaclojoXKeHa TEHb OTHOCUTEIBHO TOYKH
Haaupa.
Jran 6. (2 6aana): OnpeaeneHue HCKOMOTO PacCTOSHUA.
MakcumanbHas OIICHKA 3a 3a/1a4y — 8 0aJioB.
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2. Ycaosue. Ha nmoepxHoctn CojHIIa MOSIBWIOCH CTallMOHApPHOE SKBaTOpuajibHOE NATHO. i ero
u3ydeHus ObLT 3amylleH Ha opouty Bokpyr CoiHIIa KOCMHUYECKHUH ammapar Tak, 4YToObl OH HaXOJUJICS
MOCTOSIHHO HAJl 3TUM IATHOM. B CHJIy KOHCTPYKIIMHM anmapara NepenaBaTh JaHHbIE OH MOXET TOJIbKO
B IIPOTUBOMNOJIOKHYIO OT TOYKM HAONIOJCHUS CTOPOHY, a YrOJl TOJIsS 3pEHHUs (auarpamMma HampaBlieH-
HOCTH) aHTeHHBI cocTaBisieT 6 = 3°. C KakUM MPOMEXKYTKOM BPEMEHHU M Kak JOJIro Ha 3eMiie MOXHO
OyIeT MpUHUMATh CUTHAI OT 3TOro crmyTHHKa? OpOuThl ammapata U 3eMIU CUUTATh KPYTOBBIMH.
[TmockocTh OpOUTHI 3eMiIM CUYHMTATh COBMAJAIONIEH C TUIOCKOCThIO dKkBaTopa COJIHIIA M IUIOCKOCTHIO
opOuThl anmapara. [lepron oceBoro BpamieHus: Comnia coctaBisieT 24.47 CyTOK.

2. Pemienue. DxBaropuanbHbiid niepuos oopamennst ConHna cocrabiser 24.47 cytok. CremoBaTenbHO,
POBHO C TakuM e MEepUuoIoM AOKEH Jenath o0opoT Bokpyr ConHua ammapat. s HacTyrmieHHUs
MOMEHTA, OJIaroNnpusiTHOrO ISl CBSI3U, HEOOXOIMMO HAaXOKIeHHe Ha ofHou mpsimoit ConHua, ammapara
u 3emnu. Ota KoHUryparws ans 3emid OyJeT COOTBETCTBOBATh HUKHEMY COCIMHEHHUIO armapara
¢ Connnem. Bpemst Mexly 1ByMs NOCJI€IOBATEIbHBIMU H)KHUMH KYJbMUHALIMSIMU aliapara paBHO €ro
cUHOJM4YecKomy nepuony. Haiiném ero:

TaTg  365.2564 - 24.47

S, = =
AT Tg—Ts 3652564 — 24.47

= 26.23CyTOK.

3nechk Ta — dKBaTOpHANBHBIN Tiepuo odpamienus ConHia, a Tg — cuaepudeckuii nepuoy 3emin. Tenepb
OIpENIeNIUM Ty 4acTh OpOUTHI, KoTOpas OyaeT OjaromnpusTHA A CBsI3M ammapara ¢ 3emiueil. s sToro
HCOGXOI[I/IMO OMPCACIIUTL PaAanuyC Op6I/ITLI amnmaparta, I 4€ro BOCIOJB3yCMCA TPETbHUM 3aKOHOM
Kennepa:

T? aj

=—3’

2
Ty ag
r7e ag — paauyc opouTsl 3emiau. BeipazuMm pacctostHue ot ammapara g0 CoHia:

2

2
Ta\3 2447 \3
a = ag <ﬁ> =1.5-108 (m) ~ 24.7MJIH. KM.

Bocnonbezyemcs cucreMoit koopAMHAT, B KOTopoi ColHIle U anmnapaT HEMOABMKHBI, a 3eMJIs JBUKETCS
Bokpyr ComHma c mepuogoM Sa. Ilpoxoxas uepe3 aumarpamMmy HampaBJICHHOCTH aHTEHHBI 0, 3emis
noBopauynBaercss Ha yron o < 0 Bokpyr ComHua (cM. pucyHok). Ilycte / — myra 3emMHON OpOWTHI,
oOsydaemasi aHTeHHOM. B cuity ManocTu yria o MOJKHO IPHUHATH, YTO PACCTOSIHUE OT anmnapaTa 10 3eMJIH
BO BpeMsl Ilepe/laur He MEHSETCS U PABHO d@ — da. 10ra MOXKHO 3allMCcaTh 1BA COOTHOLLICHHUS:

l a° ! 6°

ag T 57.3” ag—apa ~ 57.3%

Hckmounm / U3 ypaBHEHHIA, TIOZICTUB IIEPBOE HA BTOPOE:

o

aAgp—as _ O(_
a@ - eo’
OTKyza
A —ay . 150-10°—24.7-10°

~ 2.5°,
ag 150- 106
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OpbuTa 3emnu

CHGI[OBaTeJIBHO, BpEeMs HpI/IéMa CUrHajia C arimapara Ha 3emie COCTaBHT JOJIO OT IIOJHOI'O CHMHOIH-
YCCKOro nepuoaa:

o o

T=Sa3600 ~ 20233500

OtBet: 1) SA =26.23 cyT. 2)1=4.4 u.

= 0.18cyTok =~ 4.44aca.

2. CucremMa ouleHUBAHUA.

Jran 1. (3 0anna): Haxoxxaenue uHTepBaga MeXAy NEPUOAAMU CBSA3HU, KaK CUHOJIMYECKOrO Meproja
CIIyTHHUKA.

Bo3moxknas ommbka — mepuoa oOpamieHus ammapara BOKpyr CofHIIA B3AT paBHBIM MEPUOAY
BpameHus: Connua 24.47 cytok, uto naér Bpems npuéma 0.17 cyrok nnu 4.08 gaca. B atom cirydae

NyHKT oOleHuBaeTcss B 1 Oamr. Takas ke OIGHKAa CTAaBUTCA B ClIy4dae MPEANOJIOKECHUS
MIPOTHUBOMNOJIOKHOCTH OOpaIIeHHUs anmnapara u 3eMiIu.

Jran 2. (4 0asua): OnpenesieHue yria BUAMMOCTH U3 1ieHTpa CoHiia.

B0o3MOXHO TOYHOE BBIYMCIEHUE YIJIa C UCHOJB30BAaHUEM TEOPEMbl CHHYCOB, UYTO OLIEHHMBAETCS B
nosiHoi Mepe. Ecnu yron no ymonyanuto 0epércs paBHBIN IuarpaMMe HANpaBiIeHHOCTH aHTEHHBI, TO
MBI norydaeM Bpems npuéma 0.22 cytok uim 5.2 gaca. B atom ciydae atan orneHuBaercs u3 1 6aina,
JaJbHEUIINE MyHKTHI OLIEHUBAIOTCS B IMOJIHOU Mepe.

Jrtan 3. (1 6amn): HaxoxaeHne BpeMeHH puéma CUrHaia.

MakcumManbHas OlleHKa 3a 3a/1a4y — § 0asios.

3. YcaoBue. B MoMeHT HamOoJjblIeii BOCTOYHOM KBaJpaTyphl JJIsi 3€MHOrO HAOMIOAATess JiydeBas
CKOpOCTh acTepoua cocraBmia +20 km/c. Onpeaenure paanyc opoUTHI acTEPOHIa, CUUTas €€ KPyroBoii
W JIe)Kallel B INIOCKOCTH SKIUNTUKK. Hampasienus BpaiieHust 3eMiid 1 acTepouia COBIAIAIOT.

3. Pemienne. JlyueBast CKOPOCTh acTepOHia MOJIOKUTEIbHA, TO €CTh I 36MHOTO HAOIOIATENsT aCTEPOU]]
yaansercs oT 3eMiau. /g onpeneneHus 1y4eBoi CKOPOCTH acTtepousa Vi ciaenyeT y4ecTb IPOEKIUH Ha
Jyd 3peHUs] CKOPOCTH Kak acTepoupaa V, Tak W HaOmomarens, TO €CTh CKOpocTh 3emin Vg. B MomeHT
KBaJpaTypbl TOJHAs CKOPOCTh 3€MJIM HalpaBjieHa BJOJb JIydya 3peHHsl, OT CKOPOCTH acTepouia
HE00XO0IUMO B3SITh KOMIIOHEHTY BJIOJIb JIyda 3pCHUS:

V. = Vg —Vcos(90° — 0) = Vg — Vsineé.
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3neck 0 — yron npu actepouzic Mex 1y HanpasienreMm Ha ConHile u Ha 3emitio. M3 pucyHka

TZIe T U ag — paAnychl OpOUTHI acTepOmia U 3eMJIM COOTBETCTBEHHO.

Taxoke 3aMeTHM, YTO Ha KPYroBOM opOUTE CKOPOCTH OOPATHO MPOMOPLUOHATIBHA KBAIPATHOMY KOPHIO U3

_ GM@ _ .a_ea
V=T V=V, /r.

[ToncraHoBKa ATUX BBIPAKEHHUM B BHIPAXKEHUE JIJIS JIy4€BOM CKOPOCTH JAET COOTHOIICHHE

panuyca opOUTHI:

CrieoBaTenbHo, ¥ = ag / k° =2.1 a.e.
3. Cucrema oneHuBaHusl.

Jran 1.(4 6a/sa): 3anuck BeIpaXEHU IS Ty4€BOM CKOPOCTH C YUYETOM CKOPOCTH JBUKEHUS 3€MIIH.
Bo3mokHas ommOka: ydé€T TOJIBKO CKOPOCTH acTepouja, cUYuTas 3eMiIl0 HemoJBWKHOH. [lpum
MPaBWIbHBIX BBIUMCICHUSAX 3TO HaeT oTBeT 1.3 a.e. B 3TOM ciydae 3a JaHHBIA 3Tan BBICTABISAETCS

TOJBKO 1 Oamy, ocTanbHble HMYHKTHI OLICHMBAIOTCS M3 IOJHOIO Oamia. YYacTHUK MOXKET TakKe
OMMOUTHCSI B HANpaBICHUU JIy4yeBOW CKOpPOCTH (NMpUONMKEHHWE WM YyAajJeHuE), a TakkKe B
HaNpaBICHUU KBaJApaTypsl (3amajgHas WJIM BOCTOYHAs). YHCIEHHO OSTH OWIMOKH MOTYT
KOMIICHCUPOBATh APYT ApPYyra, OJHAKO OIICHKA 3a ATaIl CHIXKAeTcs Ha 2 Oaa.
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Ortam 2.(2 06anaa): CBsa3b CKOpOCTH acTtepowaa M paauyca opOutbl. COOTHOIIEHHWE MOXET OBITH
BBIBCACHO WJIU 3aIIlMCAHO 663 BBIBOJA.

Jrtan 3.(2 6aa): 3anuck ypaBHEeHHS U paauyca opOuThl (1 6amr), pemeHue ypaBHEHUS U MOTY-
YEHHUE UTOroBOro oreeta (1 Gamm).

MakcumManbHas OlleHKa 3a 3a/1a4y — § 0asios.

4. YcaoBue. OOHapyXeHa IUIAaHETHAss CHCTEMa Y 3Be3Abl paguycoM R =2Rpe, KOTOpas HMEET Tpu
IUTAHETHI, PACHOJIOXKEHHbIE OJM3KO K POJUTENILCKOM 3BE3/Ie: TOPSUUil HENTYH M JBa TOpsAYMX IONUTEpa
(R1=2Rw0, R>=1.4R:, R3=1.5Ry). Haiinute mMakcuMmasibHOE MajieHHE OJiecka B 3BE3MHBIX BEIUYMHAX
9TOM CUCTEMBI JUIsl HaOIroaTelNsl, HaXoJAIerocss JOCTaTOYHO AAJIEKO OT CHUCTEMBI B INIOCKOCTH OpOUT
IUTaHEeT 3TOM cucTembl. [loTeMHEeHneM amcKa 3Be3/bl K Kpato npeHedpeus. Ro — panuyc ConHua, Ry —
paauyc fOnurepa u Ry — paguyc HenryHa.

4. Pemenne. MakcumanbHOe TazieHHe OJjiecka MPOW3OHAET B TOT MOMEHT, KOTJa BCE TPH IJIAHETHI

OKaXXyTCsl Ha JUCKE 3BE3/IbI, HO HE OYIyT MEePeKphIBaTh ApyT apyra. [IoTok ot 3Be3abl / TPOMOPIIMOHATICH
BUJIMMOM IIIOIIAAH 3BE3/5bI S, CIIeIOBAaTEIBHO,

Io~S=nR? I~5-8—-8—-25;,
rae lo — TOTOK OT 3Be3/Il BHE MHHMMYMOB Onecka, S1 = nR12%, S» = nR>* u S5 = nR3%. Ionenus BTOpOE
ypaBHEHHE HA MepBOe, HOTyUUM

I R?*—R?-R?—R? 4R —4R3-196R3 — 1.25R? 0.984
Io R? a 4R% ST

UtoOb! HaliTH MagieHue OJecKa B 3BE3IHBIX BEIMUYMHAX, BOCTIONIB3yeMcs (hopmydoit [lorcona:

I
Am = ~2.51g—— = 0.018.
o

4. CucremMa oleHUBAHHUA.

Jran 1. (2 6anna): MakcuManpHOE MajieHUue OJiecka, KOrJa BCE TPHU IUIAHETHI OKAKYTCS Ha JMCKE
3B€3/1bI (3TO MOXKET OBITh MPOCTO BUIHO U3 PELICHHUS).

Jran 2. (1 6asr): [ToTok oT 3B€3/1bI NPONOPLUOHAIECH IUIOLIAH.
Irtan 3. (1 6ana): [loTok npu MakCUMaIbHOM MaJeHUH OJIeCKa MmponopiuoHaneH So — S1 — $2 — Ss.

Irtan 4. (1 6ana): Haxoxnenune [ / Io = 0.984 (MOkeT OBITH HE MOCYMTAHO YHMCICHHO, HO WMETh
NPaBUIIBHYIO (GOPMYITY).
Jran 5. (1 6amn): [IpaBunbHas 3anuck popmyisl [lorcona mis 3Toi 3aga4mn.

Jran 6. (2 6anna): [lonyueHHoe najeHue OJiecka B 3BE3HBIX BEIIMYMHAX

MakcumManbHas OlleHKa 3a 3a/1a49y — § 0asios.

5. YcaoBue. B teneckon ¢ muamerpom 20 cMm m ¢dokycHbIM paccrossuueM 1000 mm dororpadupyror
Mapc B MOMEHT BEJIMKOTO MPOTUBOCTOSIHUS (paccTostHre Mexay Mapcom u 3emieit 0.38 a.e.) na [13C-
MaTpuIly ¢ pasMmepoMm mukcens 5 MkM. Ckonbko mukceneit 3anuMmaer Mapc? Ckonbko (OTOHOB OyaeT
B Ka)XJIOM TIMKcele 1pu Beiiepxkke 1/200 cekyHabi?
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CunrTaiiTe, 4TO OT 3Be3/bI HYJNEBOH 3B&31HOI BemmunHbl puxoaut 10° Gpotonos 3a 1 cexynmy Ha 1 cm?.
3BE3qHas BenrunHa Mapca Bo BpeMsl BEIMKUX TPOTUBOCTOSHUN —2.9™.

S. Pemienne. Ha mepBoM odrame 3agadyd OIpenesMM YITIOBOM pasmep Mapca B IIPOTHBOCTOSHHM.
Bocnonb3yemcs popmyioit yriaoBoro pazmepa:

_ 206265 -D
= -

14

= 24.6".

Teneps onpenenyM IMHEHHBIN pa3zMep n3o0pakeHust Mapca B pOKaIbHON MIIOCKOCTH
x=F"-p.
351ech p — AOJKHO OBITH MOJICTABIICHO B paauanax. [lojacrapisiemM 3HaYCHUS U TOTy4aeM

206265

CornacHo yCJOBHIO, OJIMH IUKCENIb MMEET pa3Mep 5 MKM. Torja JTUHEHHBIN AuaMeTrp H300pakeHus

x=F-p=1000Mm - = 0.1193mMM = 119.3MKM.

Mapca coctaBut d = 119.3 / 5 = 23.9 nukcens. [lockonabky Mapc B IpOTUBOCTOSTHHH, TO €ro (a3a paBHa
1, u Ha U300pakeHNH OyIET BUIEH Bech quck Mapca. Mapc npu 3Tom 3aiMET

Nox = 1+ (d/2)? = 447nnKcenei.

K Ttakomy e OTBEeTy MOXHO TNpHUNTH, €CIU CHauyajga BBIYUCIUTH IJIOWAAbL H300pakeHus Mapca

B MUKPOMETPAX, a 3aTEM Pa3IeIUTh HA IIONIA1b OJHOTO MUKCES — 25 MKM?.

Teneps onpenenum 4ucio GOTOHOB, MPHUIIEANICe HA | TUKCENIb 3a BpeMs IKCIO3UIMK. Mapc BO BpeMs
BEJIMKUX TMPOTHBOCTOSHUM HMMEET BHAMMYIO 3BE3MHYIO BenmmuuHy —2.9". OnpenenuM KOJUYECTBO
($hoTOHOB, pUXOAAMUX OT Mapca 3a Bpemsi SKCIIO3HUIIHH:

N =N, -At-S-10704m=mo),
rae At — ato BeiIepkKa (pororpaduu, mokaspIBaroIIas, CKOJILKO BPEMEHH OTKPHIT 3aTBOp. KonmdecTtBo
(hOTOHOB JIMHEWHO PACTET C YBEIWUYEHUEM BBIICPKKHU. S — IIIOMIAb O0OBEKTHBA TeJecKomna, No — YUCIIO

(dhoToHOB, MpuUxOASMUX OT 3Be3apl 0™, a MHOXHUTENb 107%4(m=m0) poka3pIBacT, HACKOIBKO OOJIBIIE
OCBEIIEHHOCTh OT 00BEKTA, YeM OT 3BE3/IbI HYJICBOHM 3BE3THON BEIIMUUHBI.

Bbynem wucnonp3oBaTh NpeAnoiokeHUue, 4To Bce (OTOHBI HMEIOT OAMHAKOBYIO »HHepruto. Toraa
COOTHOIIICHHE OCBEMIEHHOCTEH PaBHO OTHOIICHUIO YKciia (poToHOB. Beraucium obinee uncio GOTOHOB,
kotopsie npuayT Ha [13C xamepy:

N =105 — ——.10704(-2970) = 22.7. 10°.

st ompeneneHuss 4uciaa (OTOHOB B OJHOM IIHMKCENE pas3lenuM oOmiee 4Yucio (OTOHOB Ha YHCIO
MAKCENEH:
N = 22.7 -10° — 08 10°
U447 T T '
Ot10 u OyIeT OTBETOM Ha 3aJauy.
Oteert: 1) 452; 2) oxosio 50 ThICSY.
5. Cucrema oneHuBaHUA.
Jran 1. (1 6am): OnpexaeneHue yriioBoro pazmepa Mapca.

Oram 2. (3 6anaa): Onpenenenne uncna nukcenedr [13C, B koTopeix Oyaer m3oOpakenwe Mapca.
[lepBbrit Gamnm cTaBUTCS 3a OmpeaeicHUEe JMHEHHOTO pasMepa H300pakeHHs dYepe3 (OKyCcHOe



XXX Bcepoccumnckas onumnuaga LWKOSNbHUKOB MO aCTPOHOMUN
3agaHus 1 pelleHns

PervoHanbHbIV 9Tan
9 knacc

paccrosinue. Bropoi Oamn 3a macmtad n300pakeHUsT B THUKCENAX. TpeTuit 0amin 3a ompejaesieHue
momaau Mapca B IMKCeIsX.

Ecan ydyacTHHK HEBEpHO HallleNl YIjIoBOW pasmep Mapca uinu nepenyrtan paauyc ¢ JUaMeTpoM, 3a
Ortan 2 oH nonyyaet He Oonee 1 Gania, eciay MOTYYHI JUaMeTp U300pakeHus Mapca npaBHIBHO IS
CBOET0 3HAYEHUs YIJIOBOTO pa3Mepa.

Y4acTHUK MOKET CUMTATh LIEJIOE YUCIIO MUKCENeH, ocBemaeMbix MapcoM. Tak quamerp Mapca MoxeT
rmonagaTth Ha 24, a MOXKET U Ha 25 MUKCeNIeH. DTO HECKOILKO MEHSIET HTOTOBEIH OTBET, HO OIIMOKOH HE
SIBJISIETCSI.

Oran 3. (3 6anaa): Onpeaenenne oodmero yucia GoToHOB. 1 GamT cTaBUTCS 3a IPABHUIILHOE WCIIONb-
3oBa"ue ¢Gopmyssl [lorcona (Bo3MoxHO ¢ pesynbTaToM, 4yTo Mapc sipue 3Be3nbl 0" B 14.45 paza).
Btopoii 6amn — 3a 3anmuchk BBIpaKEHHS ISl TIOJHOTO 4ucia (GOTOHOB B oOmieM Bujae. 3-H Oamt 3a
KOPPEKTHBIN YHCIECHHBIN OACYET. BO3MOXKHO, YTO YUYaCTHUK JEAaeT BCE BBIYMCIEHUS B KOHIlE. Toraa
3TOT 6aJIJI BBICTABJIACTCA TOJIBKO IIPU NPABUJIIBHOM KOHCUYHOM OTBCTC.

Jrtan 4. (1 6amn): Onpenenenue yucia (OTOHOB, OKA3aBIIMXCA B OJHOM mukcene. JlaHHBIN Oain
BBICTABIIICTCS TOJBKO MPH MPABUILHOM YHCICHHOM OTBETE B OTCYTCTBHE OIIMOOK Ha MPEABLAYIIHX

oTalriax.

MakcumManbHas OlleHKa 3a 3a/1a4y — § 0asios.

6. YcaoBue. B cepun kHuUT «Kocmoonyxwy HMBHIM3AIMs HAILIa CIOCOO CHJIBHO COKPATUTh BpEMS
nepemenieHus no Beenennoit. Kocmuueckre kopabian MOTYT COBEPIIUTH MPBIKOK B MIPOCTPAHCTBE OUYECHD
OpIcTpo Ha Job0oe paccrosiHue 10 0.5 knk. ['MaBHBIC Tepou 3aHUMAIOTCS Tpy30IepeBo3kaMu. B kakoi-To
MOMEHT OHHU CTapTYIOT ¢ 3eMJIM M UMEIOT 3aKa3bl K IJIaHETaM WJIM acTepouiamM OKOJIO 3Be3a: AJIbKOp,
3Be3anl JItonBura u o Manoit Meneauupl. OHM XOTAT MPOWTH KpaTUaWIlIUM ITyTEM, 3aBe3s BCE 3aKa3bl U

BEpHYBIINCh Ha pojaHyio iaHery, HoBelii boiiOpyiick, 1o HoBoro I'oma. Iloctpoiite mis HUX Tpaccy

(mopsimok 3Be37, B KOTOPOM MM HaJO JIETETh) U NOCUUTAITE JUIMHY 3TOH Tpacchl. Bam naHa BeIpe3ka U3

HAaBUTaIIMOHHOI'O aTiaca XXV Beka.

3Be3na IIpsimoe BocxoxkaeHue | CKiOHeHHE IMapajanakc
AJIbKOp 134 25m +54° 59’ 0.0399"
3sesna Jloasura 134 25m +54° 53’ 0.0109"
o Mastoii MezBeau1ibl 024 31m +90° 00’ 0.0073"
Hogwrit boitbpyiick 014 25m +73° 00’ 0.0050"
6. Pemienne. Haiiném paccTosiHust OT 3eMiIH IO BCEX 3TUX OOBEKTOB:
r(nK) = %,
r7ie T — napasuiakc.
AJbKOpP 3B. JlloxBura Hoasipuas Hb
Paccrosinue ot 3emiu 25.06 nk 91.74 nk 137 ik 200 ik

Haiiném yrioBoe paccTrosiHMe MOMapHO MEXIY BCEeMHM 3BE3aMHU, MPU HAONIIOACHUU C 3eMIIU. 3aMETHM,

yto y Hac ectb [lonsipHas 3Be3na (o Manoit MenBenuiibl), CKIOHEHHE KoTopoil naHo kak +90° 00', a
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3HAYUT, €€ NMPSAMOE BOCXOXKJICHUE 3HAYCHUS HE UMEET, U YTI0BOE PACCTOSHHUE OT HEE A0 BCEX 3BE3N, OTO
IIPOCTO TOJISIpHOE paccrosiHue. Taxke 3ameruM, 4to Anbkop M 3Be3pa JlrogBura nexar Ha OJHOM
Mepuanane, takxke, kak 1 Hoseiii boitOpyiick (HB). Torma yrioBoe paccTosiHue MexIy 3BE3aMu IO
OJIHYy CTOPOHY OT IIOJIFOCA PABHO Pa3HOCTU UX CKJIIOHEHUMN, U CYMME IOJIIPHBIX PACCTOSHUU JUIS 3BE3] 110

Pa3HyIO CTOPOHY OT Houtoca. Ktoro:

Yroa B AJbKOpP 3B. JlronBura | Iloasipuas Hb
AnbKOp 0 00° 06’ 35° 01" 52° 01’
3B. JltogBura 00° 06’ 0 35°07 52° 07
[TonspHas 35° 01" 35°07 0 17° 00’
Hb 52° 01’ 52° 07 17° 00 0

Ham u3BecTHBI paccTostHUS A0 3BE3N M yroil Mexay HuMHU . Bocmomb3dyemcs TeopeMoil KOCHHYCOB,

YTOOBI HAUTH PACCTOSIHUE MEXAY 3BE3TaMHU:

r= \/rlz + 12-2 - ry15c08p.

Hroro:
B3aumHble AJIBKOp 3B. JIroasura | IoaspHas Hb
PACCTOSHUA
3emuist 25.06 nx 91.74 nk 137 nx 200 nk
AJbKOp 0 66.68 nk 117.34 nx 185.63 nx
3B. JItogBura 66.68 Nk 0 81.38 ik 160.88 ok
[onapnas 117.34 nk 81.38 nx 0 79.78 nx
Hb 185.63 nk 160.88 nx 79.78 nx 0

Bce paccrosinust Menbpine 0.5 KOk, 3HAYUT MPOCTO CUYMTAeM MHUHUMAIBHYIO Tpaccy, He 3a0bIBas, 4TO

Hoserit boitbpyiick nomkeH 0Ka3aThesl B KOHIIE:

n
IlepBasn Bropas Tperbst roropas
Crapr JJIMHHA MYTH
OCTaHOBKA OCTaHOBKA OCTaHOBKA
a0 Hb, nk
3B. JItogBura [Tonsapuas 252.9
Anbkop
[TonsipHas 3B. JItonBura 384.7
AJbKOp [Tonsapuas 355.5
3emutst 3B. JltogBura
[onapnas Anpkop 476.1
Anbkop 3B. JItogBura 481.9
[TonsipHas
3B. JltogBura Anbkop 470.7

MuHumanbHas JuiMHa Tpacchl coctaBigeT 252 nk (3emus — Anbkop — 3Be3na Jloasura — I[onspuas —
Hogwrii boitopyiick).

Pemenue 3amaun MOXKHO OOJETYWTh, aKKypaTHO HapHCOBaB yepTeX. Torma Bce pacCTOSHUS MEXKIY
3B€3JaMM MOXXHO IIPOCTO M3MEPUTH JIMHEHKOH, a HauKparyaillias Tpacca (BblAEJIEHAa HAa PUCYHKE)
CTAaHOBUTCS OYEBUIHOM.
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MonapHas

3Be3na
Noasura

6. Cucrema oneHuBaHUA.

Jran 1. (2 6amna): Haiinens! paccrostaus oT 3emiu 10 Bcex 00bekToB (1 6amn 3a popmyiy, 1 6am 3a
BBIUMCIICHHUS ).

Iran 2. (1 6amn): OObSICHEHUE, YTO BCE 3BE3/IbI JISKAT B OJTHOM IITOCKOCTH.
Jrtan 3. (2 6anna): HaxoxxeHue Bcex NOMAPHBIX YIVIOBBIX PACCTOSTHUM.

Jrtan 4. (2 6aama): HaxoxaeHue momapHbIX paccTOsIHUH Mexay 3Be3namu (1 Oamn 3a dopmymy, |
0aJT 32 BBIYUCIICHUS ).

Jrtamn 5. (1 6ana): CocTaBUTh MUHUMAJIBHYIO TPACCy.

Jran 6. (1 6amn): OObsICHEHHE TOYeMy MUHUMAJIbHASI.

Jrtan 7. (1 6ana): Beruncinenue JIMHHBI TPACCHL.

[IpaBunbHOE Tpaduueckoe pemneHne TaKxke oneHnBaeTcs B 10 6amos.

Bo3MoXKHBIE OIIMOKH:

e  OmmOKM BHIYUCIICHUN OOHYJISIFOT TOJIBKO TOT MTyHKT, B KOTOPOM OHU OBUTH CJI€JaHbI, €CJIN OIUOKHT
HE BIIUSIOT HA CMEHY TPACCHI.

e Ecnm ommOKku BEIYUCIEHUN MPUBOJAT K CMEHE TPACCHI, TO MMyHKTHI 5, 6 HE OIICHUBAIOTCS, a UTOTO-
Bas OIICHKA He MpeBbIIaeT 7 6aioB.

e Ecmm 3a0wBaror, uto nepexon a0 Hooro boiiOpyiicka Toxke cyWTaercsi, TO 3a MYHKTHI 5 U 7
craButcs 0 6ayIoB (B MITOTE 32 3a/1a4y He Oosiee 8 OAJIIOB)

e Ecmu Hosriit boitOpylick He sBnseTcs MocieAHEd TOUYKOM MapiipyTa, TO MyHKTHI 5, 6 u 7
HE OLICHMBAIOTCS, a 32 3a7]auy BBICTaBIsETCS He Oomee 7 6aioB.

MakcumanbHas olleHKa 3a 3axaqy — 10 6aios.



