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Jlucer CIIPABOYHLIX JAHHbIX

duznyeckue xapakrepuctuku CoJiHIA U TUIaHET

O0BeKT Macca Pagnyc [lno | Ilepuon Bpame- | Hakmon | I'eo- Bun.
THOC | HMSI BOKPYT OCHU | 3KBa- MeT- | 3Be3n
Th TOpaK | puye- | Has
Ioc- | CKOE€ | BEJu-
KOCTHU alb- | 4YMHA
opbutsl | 6emo *
KI' Maccel KM Pagu- | I I'pa-
3emun yCBbI cm3 JTyChI
3emin
ComnHue 1.99-103° | 332946 | 697000 | 109.3 | 1.41 25.380 cyT 75.2 — —26.8
Mepkypuii | 3.30-10%3 | 0.05271| 2439.7 | 0.3825 | 5.42 58.646 cyT 0.00 0.1 —0.1
Benepa 4.87 -10%* | 0.81476| 6051.8 | 0.9488 | 5.20 | 243.019 cyT *x | 177.36 | 0.65 | —4.4
3emist 5.97 - 10%* | 1.00000| 6378.1 | 1.0000 | 5.52 23.934 yaca 23.45 0.37 —
Mapc 6.42-10%% | 0.10745| 3397.2 | 0.5326 | 3.93 24.623 yaca 2519 | 0.15 | -2.0
Lepepa 9.39-10%° | 0.00016| 463 0.0726 | 2.16 9.074 yaca 3.00 0.09 6.8
IOnurep 1.90-10%7 | 317.94 | 71492 | 11.209 | 1.33 9.924 yaca 3.13 0.52 | =2.7
CarypH 5.68-10%° | 95.181 | 60268 | 9.4494 | 0.69 10.656 yaca 25.33 0.47 0.4
Vpan 8.68-10%° | 14.535 | 25559 | 4.0073 | 1.32 | 17.244aca** | 97.86 | 0.51 5.7
Hentyn 1.02-10% | 17.135 | 24746 | 3.8799 | 1.64 16.11 gaca 28.31 0.41 7.8
[1nyron 1.30-10%% | 0.00218] 1183.1 | 0.1855 | 1.86 6.387 cyT ** 119.6 | 0.60 13.8
XapakTepucTHKH OPONUT IJIaHeT
IInanera bonpmas nosryoch OKCLEHTpH- HaxioH k ITepuon 06- | Cunoguue-
CUTET IIJIOCKOCTHU paleHus CKHI Ie-
SKIUNTHKA puon
MJIH. KM a.e. Ipagychl CYyT
Mepkypuit 57.9 0.3871 0.2056 7.004 87.97 cyT 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyT 583.9
3emuist 149.6 1.0000 0.0167 0.000 365.26 cyT —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyT 780.0
Ilepepa 413.8 2.7653 0.0793 10.585 4.6 et 466.7
HOnurep 778.3 5.2028 0.0483 1.308 11.862 net 398.9
CarypH 1429.4 9.5388 0.0560 2.488 29.458 seT 378.1
Ypan 2871.0 19.1914 0.0461 0.774 84.01 net 369.7
Hentyn 4504.3 30.0611 0.0097 1.774 165.79 siet 367.5
[TnyTon 5906.2 39.4821 0.2488 17.14 247.92 net 366.7
OcHoBHbIe Qpu3NYeCKHe U ACTPOHOMHYECKHE NMOCTOSIHHbIE
3
['paBuTanIMOHHAS MOCTOSIHHAS G = 6672 10-11 :
Kl " C
CxopocTh cBETa B BAKyyMe c=12.998-10% m/c
ACTpOHOMMYECKAS €IMHHIIA la.e.=1.496-10''m
ITapcek 1nk =3.086-10'° M
[TocTostHHas Xab6ia H =68
¢ - Mok
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9 KJjacc

3agaua Nel. Onpenenure MaKCUMaibHO BO3MOKHYIO CKOPOCTh CTOJIKHOBEHHUSI METEOPOUIa IPUHAIEkKA-
mero ConneuHol cucteme ¢ Mapcom? B kakoe Bpemsi CyTOK — 3TO MOKeT mpousoitu? Panuyc Mapca
COCTaBJISIeT MOJOBUHY pajuyca 3eMiid, a CyTKu uiarcsa Ha 30 MuHyT 6oJbiie, yeM Ha 3emiie. OTBET compo-
BouTe 060ocHOoBaHMeM. Opouty Mapca cuntaTh Kpyrosoit. Macca Conuna 2 - 103%kr.

Pemenue. [IpencraBum, 4To METEOPOU BUCUT HEMOABUKHO OTHOCUTENIbHO COJIHIIA M HA HErO HaJeTaeT
tanera Mapc. Torna ckopocts Bxoja ero B atmocdepy Mapca Oyzier paBHa CKOpocTH IBIKeHHS Mapca
no op6ure Bokpyr Connma. Ho Takast CKOpocTb OUYEBUIHO HE SIBJISAETCS MAKCHUMAJIBHOM.

Meteopou Tak ke noJpKeH nBurathesi BOKpyr Comnua. OH MOXKET BpallaThCsi MO KPYroBod opourte u
HauOOJIBIIYI0 CKOPOCTh OyleT UMETh, €Ciii OyAeT ABUraThcs HaBcTpeuy Mapcy. A cKopocThb ero Oyner
paBHa ckopocTu Mapca, yToObl OH HaxouiIcs Ha opOuTe BOKpyr CoiHIa, U paBHA NEPBOM KOCMHUYECKOMN
muist ConHIla Ha JaHHOM pacCTOSIHUU OT Hero. T.e. paBHa yaBOeHHO# ckopocTu Mapca. Ho u Takast cokpocThb
He Oy/eT MaKCUMaJIbHOM.

MeTteopout, JISTAIINI HABCTPEUY MOXKET UMETh CKOPOCTh OOJIbIIIE KPYroBOH. MakcuMalbHasi €ro CKOPOCTh
MOKET OBITh OJIM3KOM KO BTOPON KOCMUYECKOM 11 paccTostHust Mapca st ConHua.

N nocnennuii MaaeHbKUM oTaIll, €CJIM MBI Ha Mapce HaxoAuMcesd, TO BpallacMceCs BOKPYI' OCHU Mapca U CKO-
POCTb OCCBOI'0 BpallICHUSA TaK K€ MOIKCT OBITE an/I6aBneHa, €CJIM Hallla TO4YKa Ha6J'IIO)ICHI/IH HaxoauTcCsa C
HpOTHBOHOHO)KHOﬁ oT COJ'IHI_Ia CTOPOHBI, KOI'’la BEKTOP oceBoit CKOPOCTH HAIIpaBJICH B CTOPOHY JABUKCHU

MeTteopoun

Mapca no op6ute. MakcumainbHas Takasi CKOPOCTbh Oy/I€T Ha SKBaTOPE IJIAHEThl B MECTHYIO MOJIHOYb U JI0
Bocxoja CoJHIIa, TAKKe METEOPOU, bl OyAYyT HaOII01aThCsl B TyHKTE HAOIIOIEHUS.

I[J'I}I peliCHUusA HCO6XOIII/IMO MOCUUTATh NEPBYIO U BTOPYIO KOCMHUYCECKYHO CKOPOCTHU IJIA COJ'IHI_Ia Ha pacCTo-
SHUNU Mapca N CKOPOCTH €ro 0CCBOT'0 BpAIlICHHA HAa SKBATOPC:

GMoonus _ [6:67-10711-2-10%  _ xum

AMapca 1.52-1.5-1011 ceK
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2:-6.67-10"11-2-1030 KM
~ 34.2—
1.52-1.5-1011 ceK
2R 2 - 3200 KM
]/Ban-IEHPIH = Hapea = ) ~ 0.23—
Prapca 24.5-3600 CeK
HToroBasi CKOpOCTh METEOpOUIa IPH BXOJIe B aTMochepy Mapca Oyner:
KM
VMeTeoponuaBaTMOC(bepe = VI + VII + VBpaH.IEHPIH =242+342+023 = 586(:6_1(

BricunTeIBaThH YBCINYCHHUE CKOPOCTH 3a CUHET TOI'O, YTO TCJIO YCKOPSACTCS B IOJIC TAXKCCTHU Mapca He 00s3a-
tensHO. Ero HaXO0XXIACHUEC HE ITOOMIPACTCA. HO 1 HC HAKA3bIBACTCSA

KM
OtBer Makcumanbhas CKOpoCcTb MeTeopoua 6yneT: Viereoponga s armocpepe = 8.6 — HabGmromaTbes Takue
METEOPOU/Ibl OYAYT C HOJYHOUH U JI0 yTpa.
Pa3zb6anuoBka. KoppekTHoe onucanne MOJAEIN: METEOPOUT JIETUT HAaBCTpeuy Mapcy no noyTtu napabosu-
YEeCKOH TPACKTOPUH | yUeT JIMHEHHON CKOpOCTH Bpamienus Mapca — 1o 2 6amtoB (Mogenb, B KOTOPOii Telo

JETUT HaBCTpedy Mapcy, co ckopocThio BpaleHuss Mapca Bokpyr CojHIa ¢ y4eTOM JMHEMHOM CKOpOCTH
Bpamenus Mapca — 1 6ayur, 6e3 JIMHEHHOM CKOpOCTH BpamieHus Mapca — 1 6amn)

KoppekTHblii pacuér ckopocTH BpatieHus Mapca Bokpyr Connia — 1 6amn

KoppekTHblii pacyeT BTOpOl KOCMHUYECKOW CKOPOCTH Ha opbute Mapca it 00beKTa, BpalaroIerocs Bo-
kpyr Connua — 1 6amn

Pacuer nuneiHO# ckopocTu BparieHus: Mapca Ha skBaTope — 1 6aymr

KoppekTHbIil pacdeT CKOPOCTH TOMaaHus MeTeopoua B atmocdepy Mapca B paMkax MOJICIH yueHHUKa — 1
oal.

KM o
3anuch UTOrOBOTO OTBETA 58'6ce_1< (monmyctumast ommoOka +4 km/cex) — 1 Oamn. B ciydae HenpaBWIbHON

MOJIENIU SIBJIEHUS 3TOT Oajul HE BBHICTABIISETCS.
[IpaBunbHOE ompeneneHre BpeMeH! CYTOK OT IOJYHOUH J10 yTpa — 1 6amn
Hrtoro 3a 3amauy 8 6amioB

3agaua Ne2. B nenp Benukoro npotuBocTosHus Mapca (Gosbinast moiayock opouTsl 1.52 a.e.) Ha Aucke
Comnniia, B caMOM LIEHTpE, 3eMHOM Ha0II01aTe b 0OHAPYKHIT YTIIOBBIM pazMepoM 10", Mo Kakum yrioM 3To
nATHO BUIHO ¢ Mapca? U1 kakoBwl ero jguHeilHble pasmepsl Ha noBepxHocTH Connna (Pamgunyc Comnnia
690000 km.)? OpOuTy 3eMii CUUTATh KPYrOBOH, SKCIIEHTPUCUTET 0pOuTh Mapca coctasisiet €=0.093. [Ipu
pacueTrax HeOOXOJUMO YUHTHIBATh AIUTHIITUYHOCTH OpOUTHI Mapca.

Peinenue. I[J'IH peiCHUA HGOGXOI[I/IMO MOHATH OIMMMCAHHYIO CUTYAIllUIO U IMOJIOKCHUEC BCEX 00wexToB. Ilo-
CKOJIBKY MMPOUCXOJUT BCIIMKOC NPOTUBOCTOSAHHUC Mapca, TO 3eMis pacIioJioKeHa MCKIY COJ'IHI_ICM u Map-
COM Ha OI[HOﬁ HpHMOﬁ. HqueM pacCcTossHuEC OT Mapca a0 CO.TIHI_[a JOJIZKHO OBITh MUHUMAJILHBIM T.€. Mapc
JOJIKCH HaXOUTCA B ICPUT CIIUA cBoOci Op61/ITBI.

qMapca = aMapca(l - e)

VYrnoBoii pazmep 000ro 00bEKTa B paiiaHax €cTh OTHOIICHHE €0 MOMEPeUHNKA K PACCTOSHUIO JI0 HETO.

DHHTHa

D
a = 206265" — = Q. = 206265" -
L Cl@

Paccunraem nuHelHbIN pa3mep nsaTHa Ha ConHIe:
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D a
Upgrna = 206265" -% = Dygrna = ﬁ- 99 = Soeaeer 1.5-108 kM ~ 7272 =~ 7300 kM

(Tak >ke BO3MOKHO U BEpHO HUCIOJIb30BaHUE MPUOIMKEHHOTO 3HAUEHUS YUCIIa YITIOBBIX CeKYH B 1 paanane
- 200000") Haiinem yrimoBo# pasmep mnsiTHa Ha Mapce, 4epe3 CpaBHEHHE YIJIOBBIX pa3MEPOB ISATHA, BUIU-
Moro Ha Mapce u nsTHa BUIMMOTO Ha 3emiie:

", Dl‘IﬂTHa
X ya 3emne 206265 a@ aMapca(l - e) 152(1 - 0093)
a = D = a = 1 =138 = Oy Mapce
HaMapce  206265" - i HfF"lHa e) ®
Mapca\+ —
— Xya 3emie _ 10"

1.38  1.38

~ 7.2"

OtBeT: YrioBoi#l pa3Mep msaTHa BUAMMBIN ¢ Mapca — 7.2", nuHelHblid pazmep natHa okosio 7300 km
Pa3b6annoBka. ®opmyia yrioBoro pazmepa — 1 6amn

[IpaBunbpHO MprMeHeHa GopMyIa pacueTa yriioBOro pa3Mepa, pacdeT JUHEHHOTO pa3Mepa IsITHA U3 YIilo-
BOT'0 pa3Mepa IsiTHa, BUAMMOro ¢ 3emuin uim Mapca — 2 6amia

KoppeKTHBIi y4eT SKCIeHTpUCHTETa OpOUTHI Mapca ¢ MOHUMaHUEM TOT0, YTO MapC HAXOTUTCS B TICPUTEITHN
opOuTHI — 2 Oaia

Pacuer yrioBoro pasmepa nsatHa Ha Mapce, psSMON MIIM 4epe3 CPAaBHEHME C YIJIOBBIM Pa3MEpPOM IISITHA
BUJUMOTrO ¢ 3emiu — 2 Oana.

3anuce UTOrOBOIO OTBETA - YTIOBOH pa3Mep msATHAa BUAUMMBIN ¢ Mapca — 7.2", nuHeHbIA pa3Mep MATHA
oxoio 7300 km — 1 Ga.

Hroro: 3a 3agauy 8 6amios

3agaua Ne3. Ha xakoiil nens Henenu nonanet 1 pespanst 2119 roga, ecinu 1 suBaps 2019 rona npunuiocs Ha
BTOPHUK?

Pemenne. Onpenenum Ha Kakoil feHp Henenu npuiencs 1 ¢espans 2019. B suBape 31 neHp 310 4 nOIHBIX
Henenu u 3 qus. CregoBatenbHo, 1+7x4=29 sHBaps Tak *ke OblI0 BTOPHUKOM, 1 31 sHBaps ObIJIO YETBEPTOM.

B 00b14HOM KaneHgapHOM roay coctosiiieM u3 365 qHei — 370 nonHeIX 52 Henenu U 1 neHs. B BucokocHOM
KaJICHJapHOM roty OyneT 52 mojaHbIX HeJeN! U 2 JTHS.

Hanee. Mexnay 2119 u 2019 ronamu. Poao 100 net. B cronerue 6siBaet 100/4 — 1 = 24 BUCOKOCHBIX TOAa
u 76 o0b1yHBIX. CreoBaTeNbHO, IPU MOACUETE OCTATKOB C KAXJIOTO Tojla MOMy4yuM 76 OOBIYHBIX JeT u 24
BHUCOKOCHBIX 3T0 76X 1+24x2=124 nusa. Uro coctasiser 17 momHBIX Heaeab U 5 qHel. Torma, eciiv K ISITHHIIE
npubaBUTh 5 THEH MOTydaeM OTBET — Cpefa.

Otsert: 1 deBpans 2119 npunercs Ha cpeny.

Pa3b6ansioBka. PacueTr Ha CKOJIBKO JTHEH HEJEeNU CMEIIAeTCsl Ha4yalo CIeAYIONIEro Tojia Mmocie He BUCOKOC-
HOro roma — 1 6amn

Pacuer Ha ckobKO JHEH HEIETN CMENIAETCsl Hayaylo CJIEIYIOIEro ro/ia Mocjie BUCOKOCHOTO rojaa — 1 6armi

KoppekTHblil yueT Ha kakoil 1eHb Henenu npuxoautces 1 despans 2019 roaa, unu yder ssuapst Mecsia 2119
rojia js MoJcyera AHs HeJleH - BTOpHUKa — 1 6amn

Onpenenenue uHTepBana Bpemenu — 100 net Mexy naramu — 1 6ann

[TpaBuIIbHBIN MOACUET NPOIIEIIINX OOBIYHBIX U BUCOKOCHBIX JIET MEXy KpalHUMU AaTaMu — 1 Oaina
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[TpaBuibHBIN TOACYET HAKOTIEHHBIX CMEIIEHUH B THAX M YY€T I[EJI0r0 Yrciia Helenb — 1 Gamn
[IpaBuiibHOE HAXOXKIEHUE KOJMYECTBA JHEH, OCTaTKa OT IEJIOT0 YHCia HeJlenb — 5 qHer — 1 6an
HToroBelii OTBET U ero 3anuch - 1 ¢pespamst 2119 npuaercs Ha cpexy — 1 6amn

Hroro 3a 3agauy 8 6amios

3apaua Ne4. Ha HexoTopoil mianere cepudeckoit GopMbl JUIMHA SKBATOPA M TPOIHMKA OTHOCSTCS TaKXKe,
KaK ¥ JJIMHBI TPOMHKA U NOJIIpHOTOo Kpyra. OnpeaenuTe MakCUMalbHO BO3MOXHYIO BBICOTY HaJl TOPU30HTOM
OJIMHOYHOM IIEHTPaJIbHOM 3B€3/1bl HA MOJIIPHOM KpyTe 3TOM IIaHEThl. YTJIOBBIMU pa3MepaMH LIEHTPaIbHOMN
3Be3/IbI M pedpakiueii npeHeopeyb.

Pemenne. BarnsanyB Ha rio0yc a1000# MIaHETHl, HApUMep, 3eMJIH, Mbl YBHJIUM, YTO JJIMHBI KPYTOB IIH-
pOT- mapajieneil pa3Hble U 3aBUCAT OT MIMPOTHL. MakCUMaIbHON Oy/eT JJIMHA KBAaTOPa U C yBEITUYECHUEM
MOJlyJIsl IIMPOTHI OHA OyJeT yMeHblIaTbes. JUIMHHBI apajuiesied Ha IJIAaHETE 3aBUCST OT IIMPOTHI MECTa.
BrIpazum 310 B BUJI€ BBIPa)KCHUS:

L(p = annﬂaHETbl cos o

I[anee BCIIOMHUM, YTO IIUPOTAa MMOJISIPHOTI'O Kpyra U TPOIIUKA, 3aBUCAT TOJIBKO OT yIJIa MCXKAY IIJIOCKOCTAMU
OKBaTOpa IJIAHCThI U IIJIOCKOCTBIO €€ Op6I/ITBI — €&

PTponuka = € » Plonsproro kpyra — 90 —¢

Bort kak 3T0 npoucxoaut Ha 3emiie

ConHuecTosiHue B UIOHe ConHuecTosiHMe B gekabpe

ConHue

(He B macwTabe)

ITo YCIOBHUIO 3aJa4M JJJIMHA 3KBATOPa W TPOIHKA OTHOCATCA TAKKE, KaK WU JJIMHBI TPOIIMKA WU IOJIAPHOTO
Kpyra. Pemenue B O6H_ICM BUJC MTOJYYACTCH UCPEC3 OTHOMICHUC MJIMH TPOIIMKA U IMOJIAPHOTO KpyTra Ha IlJ1a-
HETC:

L3}(BaTopa L'rpom/[}(a ZanaHETbI Cos 0° ZT[Rl'lflaHeTbl cosée 1 cosée

= = = = =-——" = cos?c = sin¢e = sine +
LTpOHHKa LHOJTHPHOFO Kypr‘a ZanﬂaHeTbl Cosé& ZanﬂaHeTbl COS(90 - E) Cos & sSinée

sine — 1 = 0 IIpoBenem cieayronyo 3aMEHY U PEIIUM MOJy4YHBIIEECS KBAJIPATHOE YPABHEHUE:

X, = —1.62

. _ 2 _ —
sine=x=>x“+x—-1 0:>{x2=0.62

43 pPEeICHUA MMOAXOAUT TOJIBKO MOJ0KUTEITbHBIN KOpPCEHBb, ITOCJIC 3TOT'O BBIYUCIIUM YT'OJI, COOTBGTCTByIOHII/Iﬁ
HallICHHOMY KOPHIO:

sine = x, = ¢ = arcsin(x,) = arcsin(0.62) ~ 38.3°



MynununaasHblil 3tan XXVII Beepoccuiickoii 0J1uMIuaabl
IIKOJbHUKOB 110 ACTPOHOMMUM B MOCKOBCKO# 00J1aCTH

PaccuntaeM MakCHMallbHYIO BBICOTY MECTHOTO CBETHJIA HA LIMPOTE MOJSIPHOTO Kpyra. OTo OyJeT B JCHb
JIETHETO WJIM 3UMHETO COJHLECTOSIHUS (B 3aBUCUMOCTHU OT MOJyIIapusi). B MOMeHT BepXHe# KyIbMUHALUH
u OyJeT paBHO:

<]

Mo = 90" — Promsproroxpyra + 60 = 90 —90" + &+ ¢ =2¢ =76.6

OTBeT: MakCHMaJIbHAsl BEICOTA Ha MOJISIPHOM KpyTe OYZeT B JICHb JICTHETO HIIM 3UMHETO COJIHIECTOSHHUS (B
o
3aBUCUMOCTH OT TOTyInapusi) u Oyner paBHa h, , = 76.6

Pa3z6asioBka. YkazaHnue TOro, 4To JJIMHA MapaJljIen 3aBUCHT OT IIMPOTHI — 1 Oast
VYkazaHue TOro, 4TO JJIMHA YMEHBIIIAETCS OT dKBATOpa K mojrocaM — 1 6asmr

BrIBO/I KBaIpaTHOTO YPAaBHEHHSI U3 CBSI3U JUTUH KPYTOB U3 YCIIOBUS 3a1aun — | Gayn
Pemenue aToro ypaBHeHHs ¥ BBIOOD MPABUIILHOTO MOJIOKUTEIBHOTO KOpHS — 1 6armt
[IpaBuiIbHOE aCTPOHOMHUYECKOE OMPECIICHUE TPOIHKA U IMOJISIPHOTO Kpyra — 1 Gan
PacueT yria Mexy MIOCKOCTAMH 9KBAaTOPa U SKIMNTHKH - € = 38.3" - 1 6ann

ObocHoBaHMe U MpaBHIbHAs (OPMYyJIa MAaKCUMAIIbHOW BBICOTHI CBETHJIA B JCHD JICTHETO COJHIIECTOSHUS
€CTb BEPXHSISl KyJIbMHHALUS M €€ KOPPEKTHBIA PacdéT, U 3allMCh HTOTOBOTO OTBETa — 2 Oasia

Hroro 3a 3agauy 8 6amios

3agaua NeS. Cunoauueckuii nepuos HebecHoro tena cocrapiseT 400 aHel onpeaenuTe OOIBIIYIO TOTYOCh
ero opouTHI U epuoJl ero odpaienus Bokpyr Comnnia. MoskeT u 00beKT nepecekats opouTy 3emiu?

Pemenne. [y pemienrs qJaHHON 3aa91 HEOOXOIUMO BCIIOMHUTH POPMYITYy CHHOIUYECKOTO IMTEPUOJIA:

1 1 1 1 1 1
S T T To JUI1 BHYTPEHHUX IIJIAHET U S = Te  Tn JJ1 BHEIHUX

OTCI-O,Z[a MOJIy4Ya€M BBIPAKCHUE AJIA IEpUOJa MJIAHCTHI:

1 1 1 SnTg _ 400-365.25

—_— =t —> 11-[ = = . =~ 191 Ad€Hb OJid BHy I peHHeI/I IIJIAHETbI
_—___ﬁ = = ~"4‘2 4 =~ .
11—[ . O AHH 11 5 JieT ﬂf[ﬂ BHEIIHEU ITJIaHEeThbl

Omnpenenum no 3-my 3akony Keruiepa Oosnbliine noayocu opOUT HEOECHBIX Tel:

T\ /2 191 \7/3
a, = a@ <@) =1 (m) ~ 0.65 a.e.

2 2
L T\ /3 1(11.5> /3 »
a, = a —_ = —_— ~ o.la.e.
27 "0\ Ty 1
HOCKOHBKy (bOpMa OPGI/ITLI MOXKET 6LITB J—IIO6OI‘;I 3HHI/IHTquCKOﬁ, TO B Cﬂy‘{ae OUYCHb BLITﬂHyTOFO SJIJINIICA:

Qi =2a; = 13a.e.

Q :a(1+e)ej1>Q ~ 2a :{Qz =2a, ~ 102 a.e.

To ectb 00a HEOECHBIX Tela MOTYT MepecekaTh opOuTy 3emin. Bo3aMokHO Takke ONpeAeauTh IPaHuYHbII
9KCLUEHTPUCHUTET, C KOTOPOro HEOECHOE TeJI0 HayHeT nepecekarb opouty 3emiu. Jlis nepBoro rena - 310
OyZeT npu NpubIMKEeHUH K aelnio, Ui BTOPOTro K NEPUreIUi0 OPOUTHL.
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1-a 1-0.65
Q:>lae=a(1l+e)>1=2e>——=¢ >———=>¢e; > 054
a, 0.65
a, —1 51—1
qz<1a.e.:>a2(1—e2)<1:>ez>a—:>ez>5—1:>ez>0.8
1 .

Oteet: Takux Tema MOXeT OBITh JIBa ¢ OOJBIION MOTYOChI0 MEHbIIE 3eMHOU a; = 0.65 a. e., u OGomnbIIeh
3eMHOH a, = 5.1 a.e . [lepecekath opOUTy 3eMIu MOTYT 00a STUX Telia B Clydae €Clid MX OPOUTHI Mpe-
CTaBJISIFOT AJUIMIICHI CO CISIYIOLUIMMH IKCIICHTPUCUTETAMHU: JIJIsl TeJ1a ¢ OOJIBILION MOTYOChI0 OPOUTHI MEHBILIE
3eMHOH e; > 0.54, u 15t Tena ¢ OOIBIION OTYOChI0 OPOUTHI OOJIbIIIE 3eMHOM e, > 0.8.

Pa36asioBka. Vcnosnp3oBanue GopMyibl CHHOJIUYECKOTO Iepruoaa — 1 6asmr
[IpaBunbHBIN pacueT 3HAYCHUI CHIEPUUYECKOT0 TIeproa Ui TulaHeT — 2 Oasia
KoppekTHoe ucnons3oBanue 3 3akoHa Kemnepa u pacuet 3HaueHus1 60JIbII0N TOTyocH — 2 Gaia

3anuch UTOrOBOTO OTBETA - C OOJIBIIION MTOJIYOChIO MEHbIIIe 3eMHOM a; = 0.65 a. e., 1 OoJbIIIeH 3eMHOU A, =
5.1 a.e —2 Gamna

BriBoa 0 nepeceueHnu opoUThl 3eMiIu 000MMH 3TUMU TesnaMu. JlJis 3TOro BhIBOAA HEOOX0AUMO 000CHOBA-
Hue. JlocTaTOYHO CKa3aTh, YTO JUTUITHYECKAsi OPOUTA MOXKET OBbITh BBITSIHYTOM U OY/IET IepeceKkaTh OPOUTHI
3emiu (pacder PKCUEHTPUCUTETa HEOOXOAUMOTO JJIsl ATOro He o0s3arenen!) — 1 Gan.

B cjrydae, €CJIM paCCMaTpruBaCTCAd TOJIBKO BHCIIHAA WJIW BHYTPCHHAA IJIAHETA, TO 34 HUTOTOBEIMA OTBET CTa-
BUTCs | Oau1, eciii OH BEpEH | 3a MPABWIBHBIN pacyeT CHACPUICCKOr0 NIEPHUOa BBICTABIISICTCS Tak ke |
Oayt u3 2, eci OH BepeH. 3a ucrolib3oBanue 3-ro 3akoHa Kerutepa taxke 1 6amr u3 2. T.e. 3agada oneHu-
BaeTcs U3 5 0alioB.

Hroro 3a 3amauy 8 6annoB

3agaua Ne6. Ilepen Bamu 4 cxemarnueckux uzodpaxenuil ¢pa3 Jlynsl. HampaBienue Ha ceBep Ha KaxXJ10M
n3o0paxeHnn cBepxy. Kakue u3 HuX MoxkHO HaOI04aTh cpasy nocie 3axona ConHua, a kakue Henb3s? U
nouemy? Onpenenute 3HaUeHHEe (a3bl JIyHBI 11 KaXK10M KapTUHKH. Penienne conpoBoiuTe MOSCHSIIOITUMUA
PUCYHKAMH UJIU CXEMaMHU.
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Pemenne. [1yia pemeHus 1aHHOM 3214l HEOOXOIMMO 3HAHKE TPUYMH BOSHUKHOBEeHUS (a3 JIyHbI, KoTOpoe
MO>KHO OOBSICHUTD CJICIYIOIIIM PUCYHKOM HIJTH CXEMOH.

A tak K€, BCIIOMHUTE OIIPCACIICHUEC FCOMCTpH‘ICCKOfI (1)3351: YTO 3TO OTHOIICHHUE I10 HAITPABJIICHHUIO AUaMETpa
BUIMMOI'O JHUCKa OCBCHIGHHOﬁ €ro 4acTH K ITOJTHOM.

Paszbepem nocnenoBaTenbHO BCe CUTYalUH, Ga3zy U3MEPHUM MPHU MOMOIIM JIMHEUKH U LUPKYJIs, ONpeenuB
IIPY [IOMOILY JIMHEHKHU LEHTP OKPYKHOCTU JIyHBI, 10YEpTUB €€ He ocBelleHHYI0 ConHueM yacTb. M usmepus
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HeoOXxouMmbIe oTpe3kH juHekkoi. ®=d/D, rae d — pa3Mep OCBEIICHHOI YacTu 1Mo 3kBaropy. D — pasmep

Bcer JIyHsLI.
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Pucynoxk Nel — sto crapetomas JIlyna. Pacrionosxxena k 3amany ot ConHila He HeOe. Tak kak HaIpaBJIeHHE Ha
Conane u Ha Jlyny mensiie npsimoro yria, JIyna pacmonoxena 6mmke Kk CONHIY B CTOPOHY JTBUKCHHS

3emin o opOuTe M BUHA iepes Bocxo oM CoJHIIa, a 3HAUYUT HE MOTJIa OBITh BUAMMOM Cpasy mocie 3axoja
docsemex—n—loﬁ — 12 MM — 025
Dyonumin 48mM

Connna. ®©; =

Pucynok Ne2 — 310 pacrymas Jlyna. Pacnonoskena k Boctoky ot Cosnia. Tak kak Hanpapienue Ha ComHie
u Ha Jlyny mensbIie npsmoro yria, JlyHa pacnonoxena Ommke Kk COJHILy B CTOPOHY IPOTHB JBUKCHHS

3emnu 110 op6nTe 1 BHJHA IIOCJIC 3axoJa COJ'IHI_[a, a 3HAYUT Morjia ObITh BPII[HMOﬁ Ccpasy IIocCJI€ 3axoJa

d i 12 MM
Connna. ¢, = =22 = = 0.25

Dronuprit 48mM

Pucynok Ne3 — Dto crapetomas JlyHna cpasy nocie nociieqnei yerseptu. JlyHa pacrosnokeHa moyTd Ha
opOuTe 3eMJIi MO0 OTHOIIEHHUIO K COJIHILY M YroJl M1y HampaiienueM Ha ConuHue u JIlyHy 4yTh MeHbIIe

mpAaMoOro. Takas .HYHEI BOCXOOMUT Cpasy IOCJC UCTUHHOW NOJHOYH. CHeI[OBaTeJIBHO, TaKas CUTyalluss HCBO3-
docnemeHHm‘z’l _ 22 MM — 046

MOXKHa Cpasy II0CJIC 3axoJa COJ'IHI_[a. CD3 = D =78
TOJIHBIH MM

Pucynox Ne4 — Oto Jlyna B ¢a3ze nonHosnyHus Ha HeOe oHa nportuBononoxHa Connny. CrenoBarenbHo,

BOCXOJUT OJHOBPEMCHHO C 3aX010M COHHHa. A 3HA4YUT, 6y,[[eT BHJIHA HU3KO HaZ TOPU30HTOM Cpa3zy I1OCJIC
docpementoii _ 48mM

3axona Connma. ®, =

Dronnpit 48MM

Otset: CnenoBartenbHO, MOTYT Ha0M0AaThes cpa3y nocie 3axona Connua pucyHku Ne2 u Ne4, u He MOTYT
Nel m Ne3. CDl = CDZ = 025, CD3 = 046, CD4 =1

AJbTEpHAaTUBHOE pEIICHUE:

Connue Ha 3amnaje. JIyHa CBETUT OTpa)KEHHBIM COJTHEYHBIM CBETOM, IIO3TOMY OCBEIIeHHAsi CTOpoHa JIyHbI
Bcerna noBepuyTa k Conniry orcrona pucyHk Nel u Ne3 He moaxoasT, Tak Kak torna JlyHa gomKHa Haxo-
TUTCS ¢ Ipyroi ctoponbl oT CoHIIA U yike 3a1uia Obl 32 Topu3oHT. Pucynok Ne2 nonoiiner, Connue u Jlyna
MOTYT OBITH B TAKOM MOJ0XKeHUH. PucyHok No 4 Tak e MOAOHIET, Tak Kak TOYKa 3amaja MpOTUBOIOIOKHA
TOYKa BOCXO/1a, CIIE0BATENbHO, eciii ConHIe 3aX0AUT, TO JIyHa B MOTHOJYHUH HA BOCTOKE B 3TOT MOMEHT
BOCXOJIHT.

OtBerT: cienoBaTellbHO, MOTYT Ha0MoAaThes cpasy nocie 3axona Connua pucyHku Ne2 u Ne4, u He MOTyT
Nel u Ne3.

Pacuer (a3 mpon3BoANTCS HE3aBUCUMO OT OTPEeNICHUs] BOZMOXKHBIX CUTYallUH.
Pa3z06an1oBKa.

Ha3zBanue a3 JIyHbI 1 MOsSICHEHNSI K HUIM TEKCTOBBIE WIIM B BUJIE PUCYHKA (CXeMBbI) MmostoskeHust JIyHsr — 2
Oaa

[TpaBuibHOE yKa3aHUE BO3ZMOXKHBIX cUTyaluil — pucyHku Ne2 u Ne4 — o 1 6asmy, utoro 2 6amia
Oo6wbscuenue nouemy pucyHku Nel u Ne3 He moryT HabmogaThes — o 1 6amty uroro 2 6ania

[IpaBunbHOE onpeneneHue 3Had4eHni Ga3 Ha pucyHKax — a0 2 6amioB. (0 6aymioB, eciny yka3aHO 3HaUYEHHUE
1 ¢a3bl uaM Bee 3HAUEHUs HE BEpHBI, 1 6ayul eciiu MpaBUIIbHO YKa3aHO 3HavyeHue 2 wiu 3 ¢as, 2 Oamna,
eciu — 4-x (az)

Hroro 3a 3amauy 8 6amion



