Pa36op 3apannii mkoabHOro 3tana BcOIIl mo acrponomuu nias 10 kiaacca
2022/23 y4eOHslii Tox
MaxkcumanbHOE KonraecTBo OamtoB — 100
3amanue Ne 1.1

Ycaosue:
B kakue nuu roga CosnHile (B CHIy KOHEYHOCTH YTJIOBOTO pa3Mepa) B CBOEM CYTOYHOM JIBUYKEHUU
nepeceKaeT HeOECHBIN YKBaTOP?

BapHaHTLI OTBETOB.

o JleHb 3UMHET0 COJHILICCTOSHUS
o JleHb BECEHHETO PAaBHOJICHCTBUS
o JleHb I€THETr0 CONHIICCTOSHHS

o JleHb OCEHHEro paBHOJECHCTBUS

HpaBI/IJ'[beIe OTBETHI.

o ILGHB BCCCHHCT'O PABHOJACHCTBHA
o ILGHB OCCHHCTO PaBHOACHCTBUS

YacTuuHoe coBnajgeHue co mrpadamu. 3a kaxablii NpaBWJIbHbINA 0TBET — 2 GaJuia.
Itpa¢ 3a mumHui myHkT — 1 0asI.
MakcumanbHblid 021 — 4 0asuia.

Pewenue.
Kax u3BectHo, ComHIle epecexaeT HeOeCHBI HKBaTOp 2 pa3a B TOJ: B ICHb BECEHHETO U OCEHHETO
PaBHOAECHCTBHSI.

YcioBue:
B kakue nHM roja yroy majgeHus COJIHEUYHBIX Jy4ell Ha €JUHUYHYIO IUIOMIaAKy Tepputropuu PO
B UCTHUHHBIN NOJICHb OyJeT MUHUMAaIbHBIM?

BapuaHTel 0TBETOB:

JleHb 3UMHEro COJTHIIECTOSHUS
JIeHb BECEHHETO paBHOJICHCTBHS

o
o
o JleHb JE€THEro COJIHLIECTOSHUS
o

JleHb oCeHHEro paBHOJIECHCTBUS

IIpaBuibHBIH OTBET:

o JleHb IE€THETO COJIHIIECTOSIHUS



TouHoe coBmageHue oreera — 3 0aJjLia.

Pewenue.

Yron mnageHUss CBETOBBIX JIy4ed oOmpenensercs MeXAy NaJaloluM JY4doOM W HOPMAaJIbIO
K MoBepxHOCTH. B ciydyae 3emiu-mapa HOpMalib K MOBEPXHOCTH 3€MJIM COBIIQJIa€T C OTBECHOMU
JUHUEH, a Yrojl TMaJCeHUs TOXKJIECTBEHHO paBEeH 3eHUTHOMY paccTosHuio ComHia. MuHUMYyM
3HAQYCHMsI 3CHUTHOTO PACCTOSHUS SKBUBAJICHTCH MAaKCHUMYMY BBICOTBI COJIHIIA B TIOJI€HB, YTO
JIOCTUIaeTCs B IEHD JETHETO COJIHIIECTOSHHUS.

MakcuMaJdbHbBIN 0211 32 3aaHe — 7 0aJ1J10B.



3aganme Ne 1.2

YcioBue:
B kakue auu rona Comnile (B CHly KOHEYHOCTU YTIIOBOTO pa3Mepa) B CBOEM CYTOYHOM JIBIKEHUU
nepecekaeT CyTOYHbIE Mapaiend, Hauoosee yaan€HHbie OT HeOECHOTo JKBaTopa’?

BapuaHThl 0TBETOB:

o JleHb 3UMHETr0 COJIHIECTOSHUS
o JleHb BECEHHETO PABHOACHCTBUSA
o JleHb JE€THEro COJIHILICCTOSHUS

o JleHb OCEHHEro paBHOJECHCTBUS

HpaBI/IJ'[beIe OTBETHI.

o JleHb 3UMHETO COJTHIICCTOSHHS
o JleHb JE€THETO COJIHIIECTOSIHUS

YacTuuHoe coBnajeHue co mrpadamvu. 3a kaxabiii IpaBUIbHBIA 0TBET — 2 faJlia.
ITpad 3a mnmHui nyHkT — 1 6as.
MaxkcumanbHbli 0am1 — 4 6aJuia.

Pewenue.
Penrenne mo aganoruu c¢ 3aganueM 1.1

YcioBue:
B kxakue 1HM roga yros majaeHHs COJHEYHBIX JIy4eW HAa €IMHUYHYIO IUIomanxky teppuropun PO B
VCTUHHBIN NOJACHb Oy1eT MaKCUMAJIbHBIM?

Bapl/laHTLI OTBETOB:

JleHb 3MMHEro COJIHIECTOSHUS
JIeHb BECEHHETO paBHOICHCTBHS
JleHb JIETHEr0 COJTHIIECTOSHUS
JleHb OceHHero paBHOACHCTBUS

o
o
o
o
IIpaBuIbLHBIN OTBET:
o JleHb 3UMHET0 COJIHILIECTOSHUS

TouHoe coBnagenue orsera — 3 0aJjLia.

Pewenue.
Pemenne 1o anajgornu ¢ 3amanuem 1.1



MakcuMaJbHbBIN 0aJ171 32 3aaHe — 7 0aJ1J10B.



3aganme Ne 2.1

OO0u1ee yciioBue:
Ha pucynke npencraBneHa JlyHa B IeBSITH pa3nuYHbIX (a3ax ¢ MO3UIUN HAOIIOATENs, KOTOPBINA

HAXOJHUTCS B CEBEPHOM T'eorpamuecKoM MONTyIIapuu.

YcioBue:
YcTaHOBHTE COOTBETCTBUE MEKIY N300pakeHUSIMU JIYHBI M COOTBETCTBYIOIIUMU (hazaMu.

BapI/IaHTbI JJISL COTIOCTaABJIEHUS .

o IlomHomnynue
o Momnonon pactyuui Mecs

o O O
w N -



o HoBonynaue o 4
o Pacrymas Beinyknas JIyna o 5
o Ilocnenusst yeTBepThH o 6

o 7

o 8

o 9

IIpaBuJjbHbBIE OTBETHI:

o IlomHomyHue 5
o Mononoi pacTymuii Mmecsi 1,8
o Hoonynue 7
o Pacrymas Beinykias Jlyna 9
o Ilocnennss yeTBepTh 3

3a kaxayo BepHylo napy — 1 6as.
MaxkcumanbHbli 0aJ11 — 6 6a/1J10B.

Pewenue.

N3 puc. 2 oueBuano, uyto JlyHa B ¢a3e MONMHOIYHHS MpEICTaBlIeHa Ha N300paKEHUH S5; MOJIOAOH

pactymuii mecan — Ha m3o0paxkeHusx 1 u 8; JlyHa B ¢a3e HOBONyHHS MpeICTaBlieHa Ha

n3zo0paxkenuu 7; Pacrymas Beinykias JlyHa npeacraBieHa Ha uzobpaxenuu 9; JlyHa B nocnennei

YCTBCPTH IIPCACTABJICHA HA I/I306pa)KCHI/II/I 3.

Yciaosue:
B kakoii ¢aze Jlyna pacrnonoxkeHna Ha MaKCUMalTbHOM pacctosiHuu oT CoHia?

Opbumst 3emau u JIynvl cuumame Kpy2o8biMu.

BapI/IaHTLI OTBETOB:

o

0O O 0O O O 0O O O

1

O© 00 NO O WD

[IpaBuabHbBIH OTBET: 5

TouHoe coBnagenue oreera — 3 0aJjLa.

Pewenue.
Kak u3BectHo, B ¢haze momHomyHus JlyHa pacmonoxeHa B Haumboiee MalneKoill TOYKE OpOUTHI

ot CouHira. Yka3anHas (a3a mpejacTaBieHa Ha puc. 2 1Mo HOMEpOM 5.
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MakcuMaJIbHBINA 0211 32 3aanue — 9 0aJL10B.



3aganme Ne 2.2

OO0u1ee yciioBue:
Ha pucynke npencraBneHa JlyHa B IeBSITH pa3nuYHbIX (a3ax ¢ MO3UIUN HAOIIOATENs, KOTOPBINA

HAXOJHUTCS B CEBEPHOM T'eorpamuecKoM MONTyIIapuu.

YcioBue:
VYcTaHOBHTE COOTBETCTBUE MEKIY N300pakeHUSAMH JIyHBI M1 COOTBETCTBYIOIIMMU (ha3aMH.

BapuaHThI U1 CONOCTABJICHUS:

o Ilepsas uerBepTh
o YOsIBaroLas BHITYKJIAs JIyHa

o O O
w N -



[TonnonyHnue
Pacrymas Beimyknas JlyHna
ITocnenHss yerBepTh

o O O O

VYObIBaromuii cTapblii MecCsII]

© 00 N o o b

O O O O O O

IIpaBuJjbHbBIE OTBETHI:

o IlepBas uerBepTh
YObIBaromas BeIMYyKJIas JTyHa
[Tonnonynue
Pactymias Beimykias Jlyna
ITocnenHss yerBepTh

D WO o B

0 O O O O

YObIBaromuii cTapblii MECSI]

3a ka:xayo BepHyio napy — 1 6aJju.
MaxkcumanbHblil 621 — 6 0a/J10B.

Pewenue.
Permenue nmo anasoruu ¢ 3amanuem 2.1

YciaoBue:
B kakoii (aze Jlyna pacnonoxeHa Ha MUHUMaIbHOM paccTostHuu oT ConmHia?
Opb6umul 3emau u JIynol cuumamso Kpy208blMU.

BapuaHTBI 0TBETOB:
o 1

0O O 0O 0O O O O O
© 00 NOoO O b WN

IIpaBuabHbIi oTBET: 7
TouyHoe coBnagenue orgera — 3 0asuia.

Pewenue.
Perrenne nmo anajgoruu ¢ 3amaguem 2.1

MakcuMaJdbHbBIH 0aJ11 32 3aaHe — 9 0aJ1710B.



3aganme Ne 3.1

Oo0uree ycinoBue:
Janbl mects poduieit pa3TuYHbIX TOHKUX JIHH3.

YcioBue:

Kakue u3 pecTaBIIeHHBIX JIMH3 SIBISIFOTCS] COOMPAIONTIMU?

O © O O‘ O[Q

YacTuuyHoe coBnajgeHue co mrpadamu. 3a Kaxaplii NpaBUJILHBIN oTBeT — 1 6asuia.
Tpad 3a aumHuil nyHkT — 1 6aJ1.
MaxkcuMaJbHBIA 021 — 3 0aja.

IIpaBuiIbHBIE OTBETHI:

Pewenue.
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AHamM3upys MpopUIH NPEICTABICHHBIX JIMH3, MOKHO YTBEPXKIaTh, YTO K COOMPAIONTUM MOXXHO
OTHECTH JIMH3BI 110 HoMepamu: 2,4,6.

YcioBue:

Kakue 13 mpeacTaBIeHHBIX JIMH3 MOYKHO UCIIOJIh30BaTh B KAYECTBE MPOCTEHINIETO OKYJIsipa B TpyoOe
Ianunes?

06bﬁKTMB
—’_
@)
..1 ....... il e e R a ) e e
v F1

HpaBI/IJ'[I)HLIe OTBETbI:

@ O @ O © O

YacTuuyHoe coBnafeHue co mrpadamu. 3a kaxablil NpaBUIbLHBIN 0TBeT — 1 OaJuia.
ITpad 3a mnmHui myHkT — 1 6am1.
MaxkcumaibHblii 6211 — 3 0asa.

Pewenue.
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W3 puc. 2 BUmHO, YTO B Ka4eCTBE OKYJsipa TpyOs! [ anmuiess ucmonabp3yeTcst paccenBarorias auH3a. K
TaKUM MOKHO OTHECTH JIMH3BI 110 HoMepamu 1,3,5 Ha puc. 1.

MakcuMaJbHbBIN 0211 32 3aaaHe — 6 0aJ1710B.

12



3aganmne Ne 3.2

Oo0uee ycioBue:
Janbl mects poduieit pa3TuYHbIX TOHKUX JIHH3.

YcioBue:

\{

Kakue u3 MNpEACTAaBJICHHBIX JIMH3 ABJIAIOTCA paCCGI/IBaIOIlII/IMI/I?

IIpaBuiIbHBIE OTBETHI:

@ O o

\{

O

YacruuHoe coBnajenue co mrpadamvu. 3a kaxabiii npaBuIbHbII oTBeT — 1 fasLIa.

ITpad 32 mumHMA nyHkT — 1 6aJuI.
MakcuMaJdbHBIH 0211 — 3 0aJLaa.

Pewenue.
Pemenne mo agamoruu ¢ 3amanuem 3.1
13




YcioBue:

Kakue 13 mpeacTaBIeHHBIX JIMH3 MOXHO HCIIOIh30BaTh B KAYECTBE MPOCTEUIIIETO OKYJIsipa B TpyOe
Kennepa?

O6beKTuB
A
Okynap
O1 Fos 02
L B et [
FOK

__._/ F F2

&

IIpaBuibHBIC OTBETHI:

O @ O © O @

YacruuHoe coBnajenue co mrpadamvu. 3a kaxabiii npaBuIbHbIN oTBeT — 1 fasuIa.
Tpad 3a mnmHui nyHkr — 1 6am.
MaxkcumaibHblii 6211 — 3 6amna.

Pewenue.
Perrennie mo anagoruu ¢ 3aganueM 3.1

MakcuMaadbHbBIH 02171 32 3aaHe — 6 0aJ1710B.
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3aganme Ne 4.1

YcioBue:
yCTaHOBI/ITe COOTBECTCTBHC MG)KI[y O6’beKTaMI/I H YTBep)KI[eHI/IHMI/I O HUX.

BapuaHThl 115l cCONOCTABJICHUS .

o Ilpunannexut ColHEYHOU cUCTEME Onutep
o Ilpunannexur Hamieu ["amakTuke TymaHHOCTb AHIpPOMEBI
o CBeTut OTpakEHHBIM CBETOM IInesner
T'annmen
Becta

1P/Tannes

O O O O O O

HpaBI/IJ'[beIe OTBETbI:

o Ilpunamnexut ConHeyHoOl cucTeme KOnurep
["anumen
Becra

1P/Tannes

o O O O

o Ilpunamnexur Haweu [ amakTuke FOnutep
[Inesnel

["anumen
Becra

1P/Tannes

o O O O O

o CBeTuT OTpakEHHBIM CBETOM Onutep
Tanumen
Becta

1P/Tannes

o O O O

3a ka:xayo BepHylo napy — 1 6asu.
MakcumaibHblii 6a1 — 13 6a1710B.

Pewenue.

OueBunHo, yto COJHEUHOHN cucTeMe MpUHAIekKAT cleayromue o0bekTsl: HOmutep, [anumen,
Becra, 1P/T'annes.

Hameii ['anaktuke mnpuHamiiexar cienytompe oo0wekTol: FOmutep, [Inesapi, ['anumen, Becra,
1P/T annes.

CBeTAT OTpaKEHHBIM CBETOM ciienyronue o0sekTsl: FOnuTep, 'anumen, Becra, 1P/T"annes.

15




3aganue Ne 4.2

YcioBue:

YcTaHOBUTE COOTBETCTBHUE MCKOY 00BEKTAMH U YTBCPKACHUAMUA O HUX.

BapuaHThI /11 CONOCTAB/IEHUSI:
o Ilpunannexut ColHEYHOU cUCTEME
o Ilpunannexur Hamieu ["amakTuke
o CBeTuT OTPOKEHHBIM CBETOM

HpaBI/IJ'[beIe OTBETbI:

O O O O O O

CarypH

TymanHocth TpeyronbHuka
T'maner

Turan

IOnoHa

2P/Duke

o Ilpunamnexut ConHeyHoOl cucTeme

o O O O

CarypH
Twuran

FOnona
2P/Duke

o Ilpunannexut Hamen ['anakTuke

o O O O O

Carypu
I'manel
Turan
IOnona
2P/Duxke

o Cserur OTpa)KéHHbIM CBCTOM

o O O O

CarypH
Turan
IOnona
2P/Duxke

3a ka:xayo BepHyio napy — 1 6aju.
MaxkcumanbHnblil 6a1 — 13 6aynoB.

Pewenue.
Penrenne mo aganoruu ¢ 3aganueM 4.1
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3amanue Ne 5.1
YcioBue:
YCTaHOBHUTE COOTBETCTBUE MEXKYy XapaKTEPUCTUKON MecTa HAOIIOECHUS M U3MEHEHHEM, KOTOPOE

IIPOUCXOIUT IPH YBEIMUEHUU €ro mupotsl oT 0° 10 90°.

BapuaHThl 0TBETOB:

o VYrnoBas CKOpPOCTh CYTOYHOTO O YBeIu4MuBaeTcs
BpallEHHsI MeCTa HaOI0AeHUs o YMeHblIaeTCs
o JluneliHas CKOPOCTh CYyTOYHOI'O o He usmensercs
BPALIECHUS MECTa HaOJIIOICHUS o MWsmenserca NEPUOINYECKH
110 FTAPMOHUYECKOMY 3aKOHY
[IpaBubHBIE OTBETHI:
o VYrnoBas CKOpPOCThb CYTOUYHOTO o He uszmensercs
BpallEHHs MeCTa HaOJ0AeHUs
o JluHeliHas CKOPOCTb CYyTOYHOIO o YMeHblIaeTCs
BpallEHHUs MeCTa HaOII0ACHUs

3a Ka:xk1yI0 BepHYIO napy — 2 0aJjuia.
MaxkcumanbHblil 6a/1 — 4 0asa.

Pewenue.

VYTII0BYIO CKOPOCTH CYyTOYHOT'O BPAILEHUS MOYXHO MPEICTABUTH B BUJE:

2T

T’

rae T — mepuona cyTouHoro BparieHus: 3emiu. [1ockonbky 3eMist sIBISIETCSl TBEPIBIM TEJIOM, a BCE

w =

€T0 TOUKH ABHKXYTCA C OAUHAKOBBIM IIEPHUOAOM, CIICAOBATCIIBHO U YTJIOBAsA CKOPOCTH BCEX TOUCK TEJIa
3emin OJIHa " Ta XK¢€. T.O., OHa HC 3aBHUCUT OT HIUPOTHI MECTA Ha6J'II-OZ[€HI/I${ " IIOTOMY HC U3MCHACTCA.

JInHelHy0 CKOPOCTh CYTOYHOI'O BPAILEHUsI MOXKHO IPEJICTABUTh B BUJE:
2nr

V="5=2mRO=E (1)

3/1ech I — paguyc reorpaduaecKoi mapauien, KOTOPBIA MOXKHO 3amucaTh Kak I = Rg cos ¢, RGP —

cpenHuii paguyc 3emid, ¢ — ImUpoTra Mecta HaOmomenus. M3 dopmynsr (1) oueBuaHO, 4TO
C YBEJIMYEHHUEM () CKOPOCTh V YMEHBIIIAETCS.

Ycaosue:
Onpenenure paaunyc reorpaduueckoi mapamienu r. Camapsl (mmporta ¢ = 53°12', monrora — A =
50°06"). OTBeT BBIpa3UTE B KWIOMETPaxX, OKPYIIUTE 70 LEIBIX.

IpaBuasnbiii orBer: 3850; [3800;3900]
TouHoe coBnaaenue oTBeTa — 6 0AJLI0B.

Pewenue.
Pannyc reorpadudeckoii mapamienu r. Camapsl eCTh

17



=R cos ¢ = 3816 km.

Ycaosue:

Onpenennurte TMHEHHYIO CKOPOCTh CYyTOYHOTO BparieHus r. Camapsl (mupota ¢ = 53°12', nonrora —
A =150°06"). OTBeT BBIpa3UTE B M/C, OKPYTIIUTE /IO IEIIBIX.

Paouyc 3emau cuumams pasnvt 6371 km.

IpaBuabhbiii orBet: 280; [275;285]
TouHoe coBIajeHue 0TBeTa — 6 0AJL10B.

Pewenue.
C ucnonwszoBarreM Gopmyibl (1) mosydaem 3HaYCHUE JIMHEMHONW CKOPOCTH CYTOYHOTO BPAIICHUS T.

Camapsr V =278 m/c.

MakcuMaJIbHBINA 02J11 32 3ag1anne — 16 0aJL10B.
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3aganue Ne 5.2

YcioBue:

YcTaHOBUTE COOTBETCTBUE MEXKAY XapaKTEPUCTUKON MecTa HaOJIIOACHUS U U3MEHEHHEM, KOTOPOE
MIPOMCXOAUT MPU YMEHBIIIEHUH ero mupothl ot 0° m0 —90°.

BapHaHTLI OTBCTOB:

o VYrioBas CKOpPOCTH CYTOYHOT'O O YBeIUYHBACTCS
BpAIlICHUs MECTa HAOFOACHUS O YMEHBIIAETCI
o JluneliHas CKOPOCTH CYyTOYHOIO o He usmensercs
BpalleHUsI MeCTa HAOIIOACHUS o W3mensercs MEePUOUYECKHI
110 TAPMOHUYECKOMY 3aKOHY
IIpaBuJIbLHBIE OTBETHI:
o VYrioBas CKOpPOCTh CYTOYHOTO o He usmensercs
BpallleHUsI MeCTa HaOJIFOICHUS
o Jluneiinas CKOPOCTh CYTOYHOI'O o YMeHbIIaeTcsa
BpallleHUsI MeCTa HaOJIFOICHUS

3a kaxay1o BepHyI0 napy — 2 6ajuia.
MaxkcumanbHblil 6a/1 — 4 0asa.

Pewenue.
Pemenue nmo anasoruu ¢ 3agagueM 5.1

YcioBue:
Omnpenenure panumyc reorpadudeckoil mapamienu r. Cankr-IlerepOypra (mmpora ¢ = 59°57',
noarora — A = 30°19"). OTBeT BeIpa3uTe B KWIOMETPaX, OKPYIIIUTE 0 LEIbIX.

IpaBuasnbiii orBer: 3195; [3180;3210]
TouHoe coBnmagenue orsera — 6 0aJ1710B.

Pewenue.
Pemenue no anasoruu ¢ 3agagueM 5.1

YcioBue:

Omnpenenure TMHEHHYIO CKOPOCTh CyTOYHOTO BpatieHus r. Cankr-IlerepOypra (mupota ¢ = 59°57/,
nonrora — A = 30°19"). OTBeT BeIpa3uTe B M/C, OKPYTIHUTE A0 LETBIX.

Paouyc 3emau cuumams pasnvt 6371 km.

IpaBuabubiii oTBeT: 232.5; [225;240]
TouHoe coBageHue oTBeTa — 6 0aJ1710B.
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Pewenue.
Perenue mo anasoruu ¢ 3amanuem 5.1

MakcuMaadbHbII 0211 32 3aaanue — 16 0aJ1710B.
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3apanue Ne 6.1
YcioBue:
yCTaHOBI/ITe COOTBCTCTBUC MG)KI[Y XapaKTepI/ICTI/IKaMI/I HCKOTOpLIX HpI/IMe‘IaTeJIbHBIX TOYCK 3€CMHOI'O

1apa U 3Ha4eHUSIMH UX reorpauuecKoi IIHpOTHI.

BapuaHThl 0TBETOB:

o B scHbI ToNaeHb AHS PaBHOACHCTBUS o 0°00
YEJIOBEK HE OTOpachIBaCT TCHH o 23°26'
o Beicora IlonspHoil 3Be3apl paBHa €& o 45°00
3CHUTHOMY PAaCCTOSHUIO o 66°34'
o llonsipHblii neHb MOXKHO HaOIIOAATH o 90°00'
JIAIIG BOJIM3H COJHIIECTOSHUI o —23°26'
o -66°34’
o —90°00’
IIpaBuJIbLHBIE OTBETHI:
o B sicHbBIN nOACHb AHS PaBHOACHCTBUS o 0°00
YeJIOBEK HE 0TOpachIBacT TCHU
o Bpricora IlonspHoil 3Be3apl paBHA €€ o 45°00'
3CHUTHOMY PACCTOSIHUIO
o IlonspHbIii J€Hb MOXHO HaOJI0IATh o 66°34’
JIMIIE BOJIM3HU COJIHIIECTOSHUI o -66°34'

3a kaxxay1o BepHyIo napy — 3 6aJjiia.
IITpad 3a HeBepHYyI0 mapy — 1 6aJuI.
MaxkcumanbHbli 0a1 — 12 6annos.

Pewenue.
1. Ecau B sicHBIH OJIZIEHb AHS PABHOJEHCTBHS YEJIOBEK HE OTOpachIBaeT TeHHU, 3HAUYUT COJHIIE B ATOT
MOMEHT HaxoauTcs B 3eHuTe. (CrenoBaTenbHO, IMIMPOTa MECTOIOJOKEHUS 4YelloBEeKa paBHA
ckioHeHn0 CoHIIa, KOTOPOE B ATH CYTKH PaBHO HYJIIO. 3HAYUT IIMPOTA ITUX TOUEK pPaBHA HYIIO,
T.€. 4eJIOBEK HAXOAUTCS Ha reorpagpuueckoM 3KBaTOpeE.
2. Ecnu BoicoTa h« [TonsipHOI 3B€3/1b1 paBHA €€ 36 HUTHOMY PACCTOSIHUIO Z+, U IPU TOM BBITIOJIHAETCS
PaBEHCTBO BUAA:

h« 2+ =90°, = 2h. =90°, = h. =45°.
CornacHo TeopeMe O CBS3M IIHMPOTHl MECTHOCTH M BBICOTHI ITOJIFOCA MHMpA, UCKOMasl IIUPOTa €CTh
¢ =h.=45°,
3. IonapHbI JOeHb JUIIL BOJM3M COJHIIECTOSHUN HAOMIOJAETCS JIMIIbL Ha MOJSPHBIX KpYyTrax,
HIMPOTHI KOTOPBIX £66°34".
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3aganue Ne 6.2
YcioBue:
yCTaHOBI/ITe COOTBECTCTBUC Menc):[y XapaKTepI/ICTI/IKaMI/I HCKOTOpBIX HpHMeaneHbHBIX TOYCK 3CMHOI'O

1apa U 3Ha4eHUSIMH UX reorpauuecKoi IIHpOTHI.

BapuaHThl 0TBETOB:

o IlonspHas 3Be37a BUHA HA TOPU3OHTE o 0°00
o Breicora [IlomspHoii 3Be3nbpl paBHA o 23°26'
HauOOJBIICH BHICOTE SKBATOPHAIBHOMN o 45°00'
3BE3 /bl o 66°34'
o Moxno HaOmogate COJHIIE B 3€HUTE o 90°00’
JUIIb OJIMH pPa3 B TOAY o —23°26'
o -66°34’
o —90°00’
IIpaBuJIbLHBIE OTBETHI:
o llonspHas 3Be37a BUJIHA HA TOPU3OHTE o 0°00
o Breicota [IlonspHoii 3Be3abl paBHa o 45°00'
HauOOJIbIICH BBICOTE 3KBATOPHAIBHOMN
3BE3 /bl
o Moxno na0mogate CONIHIIE B 3€HUTE o 23°26’
JIUIIb OJIMH pa3 B TOAY o —23°26'

3a ka:xay1o BepHyIo napy — 3 0aJjuia.
IITpad 3a HeBepHyI0 napy — 1 6aJuI.
MaxkcumanbHblil 6am1 — 12 6aynoB.

Pewenue.
Pentenne mo agaigoruu ¢ 3aganueM 6.1
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3amanue Ne 7.1

YcioBue:
Bribepure BepHbIC yTBEPKICHUS O KOHPUTYpaAIHX.
Buytpennss manera oopasyet Bmecte ¢ ConHieM u 3emiieil MpsMOoyrojabHbINA TPEYTONbHUK:

BapuaHThl 0TBETOB:
o Bepxnee coequHeHue
o Hwuxnuee coequnenne
o Bocrounas >monramus
o 3amagHas 3JIOHTaIUS

IIpaBuJjbHbBIE OTBETHI:
o Bocrounas >noHranus
o 3amamHas dJIOHTaIus

YacTuuyHoe coBnajeHue co mrpadamvu. 3a kaxabiii NpaBUIbHBIA 0TBET — 2 faJlia.
ITpad 3a IMMHAKA MYHKT — 2 041,
MaxkcumanbHbli 0a1 — 4 6aJuia.

Pewenue.
BuyTpennss ninaneta oopasyer Bmecte ¢ CoiHIileM U 3emiiell psSMOYTOJIbHBINA TPEYrodbHUK JIUIIh
B BOCTOYHOU Y 3aI1aHON 3JIOHTalUsIX.

YcaoBue:
YrinoBo# quaMeTp BHYTPEHHEN IUIAHETHI JOCTUTAET MAKCUMAJIBHOTO 3HAYEHUS :

BapuaHnTtbl 0TBETOB:
o BepxHee coenunenue
o HwmxHee coenuHeHne
o BocrouHnas snonranus
o 3amagHas 3JIOHTAIUS

IIpaBuIbLHBIN OTBET:
o Hwxnee coenunenue

TouHoe coBnagenue oTBera — 3 0aJ1J10B.

Pewenue.
VYrioBoi AuamMeTp BHYTPEHHEH IJIaHeThl JOCTUTAET MAKCUMAIbHOTO 3HAYEHHUS! B TOUKE, B KOTOPOI
€€ TEOLEHTPUIECKOE PACCTOSHIE MUHIUMAIBHO, T.€. B HIDKHEM COCTMHCHHH.

Ycaosue:
BHemHss mutanera pacnosioskeHa (mo4tu) Ha oHoi npsimoit ¢ CostHeM U 3eMiieid:

BapuaHTel 0TBETOB:
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Coenunenue
IIpotuBoCTOsIHHE
Bocrounas kBagpatypa

o O O O

3anaaHas KBajipaTypa

I[IpaBubHBIE OTBETHI:
o Coenunenue
o IIporuBocrosHue

YacTuuHoe coBnajgeHue co mrpadamu. 3a kaxablii NpaBUJIbLHbINA 0TBeT — 2 (aJuia.
ITpad 3a IMMHANH MYHKT — 2 041,
MakcuMaabHbIH 0211 — 4 0aJa.

Pewenue.
BremHss miiaHera pacmojiockeHa (moutd) Ha omHoM mpsMod ¢ ConHileM W 3emied JIMIIb
B COCIMHCHUU U TIPOTUBOCTOSIHUH.

YcioBue:

Omnpenenure paccTosiHue MeXay 3emield 1 BeHepoil B MOMEHT, KOTJa IMOCJenHssT Ha0o1aiach
B HauOOJIbIIIEH BOCTOYHOM djoHTanmu. Pamgmycel kpyroBeix opOutT maHeT paBHbl 1.000 a.e. u
0.723 a.e. coorBercTBeHHO, | a.e. = 149.6 muH kM. OTBeT BBIpa3UTE B MWIIMOHAX KHUJIOMETPOB,
OKPYTJIUTE /IO LEIIBIX.

IpaBuasnbiii orBer: 103; [103;104]
TouHoe coBagenue orBera — 6 0aJLJI0B.

Pewenue.

[Tockonpky ComnHue, 3eminst 1 Benepa o0pa3yroT npsMOYrojbHBIM TPEYrOJIbHHUK, KOTAa MOCIIEIHSSA
HAXOJUTCSI B HAMOOJBIIEH BOCTOYHOM AJIOHTAIIMH, TO UCKOMOE PACCTOSHHE JIETKO ONPEACTUTH I10

A = 149.6 MaH KM X \/aé - af, = 103 MIH KM.

MaxkcuMaabHbIi 021 32 3aganue — 17 0aj1j10B.

teopeme Iludaropa:
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3aganue Ne 7.2

YcioBue:
Bribepure BepHbIC yTBEPKICHUS O KOHPHUTypaIHsX.
Huxuss nutanera pacrnosioskeHa (mo4tu) Ha ogHoi npsimoit ¢ CostHIEM U 3eMIIei:

BapuaHThl 0TBETOB:
o Bepxnee coequHeHue
o Hwuxnuee coequnenne
o Bocrounas >monramus
o 3amagHas 3JIOHTaIUS

IIpaBuJjbHbBIE OTBETHI:
o BepxHee coenunenue
o HwxHnee coennnenue

YacTuuyHoe coBnajeHue co mrpadamvu. 3a kaxabiii NpaBUIbHBIA 0TBET — 2 faJlia.
ITpad 3a IMMHAKA MYHKT — 2 041,
MaxkcumanbHbli 0a1 — 4 6aJuia.

Pewenue.
Penrenue mo aganoruu ¢ 3aganueM 7.1

YciaoBue:
VYrioBoil AuaMeTp BHEIIHEHN MIJIAHEThl JOCTUTAET MAKCUMAJIbHOTO 3HAYCHUS:

BapuaHTBI 0TBETOB:
o Coenunenue
o IIpotuBocrosHue
o Bocrounas kBagparypa
o 3amanHas KBaaparypa

IIpaBuibHBIN OTBET:
o IIporuBocrosinue

TouHoe coBmagenue orBera — 3 0aJL710B.

Pewenue.
Pentenne mo agamoruu ¢ 3aganueM 7.1

Ycaosue:
Bremnsis utanera o6pasyet Bmecte ¢ CostHIIeM 1 3eMJieit PsIMOYTOJIbHBIN TPEYTOJbHUK:

BapuaHThI 0TBETOB:
o Coenunenue
o IlporuBocrosinue
o Bocrounas xBagparypa
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o 3amajgHas KBazaparypa

IIpaBujbHbIE OTBETHI:
o Bocrounas kBagparypa
o 3amajHas KBagparypa

YacTtuuHoe coBnajgeHue co mrpagamu. 3a Kaxkablii NpaBUJIbLHbIA 0TBeT — 2 0aJjuia.
HTpad 3a MuIHUI MyHKT — 2 0211,
MakcumasbHblid 021 — 4 6asua.

Pewenue.
Perenue nmo anasoruu ¢ 3amanuem 7.1

Ycaosue:

Onpenenure paccTosHUe MEXAy 3emieid u Mapcom B MOMEHT, KOrja MOCIEAHHM HaOIromancs
B BOCTOYHOW KBajapaType. Pammycwl kpyroBeix op6ut miuaner paBubl 1.000 a.e. u 1.523 a.e.
COOTBETCTBEHHO, | a.e. = 149.6 muH kM. OTBET BbIpa3suTe B MUJIMOHAX KUJIOMETPOB, OKPYTJIIUTE J10
IEITBIX.

IpaBuabnblii oTBet: 172; [172;173]
TouHoe coBmageHue oTBeTa — 6 0aJ1710B.

Pewenue.
Pentenue mo aganoruu ¢ 3aganueM 7.1

MakcuMaabHbIi 0211 32 3aganue — 17 0aj1j10B.
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3amanue Ne 8.1

Ycaosue:
Macca Connna passa 1.99 * 10% kr, a macca ogHOro atoma Bogopoaa coctapisier 1.67 * 10727 kr.
[Tonarasi, 9T0 3B€371a COCTOUT JIMIIb U3 BOAOPO/A, a raiakTuka Mreunwiii Ilymos cocrout uz 400 mupa
3BE31, M0J00HBIX COJHILY, OLIEHUTE KOJMYECTBO aTOMOB, COJIEP)KAILUXCSl B 3TOM ranaktuke. OTBeT
JOJI’KeH UMETh IIPEe/ICTaBICHNUEe BUA:

K * 10F
rae K — xoadduiuent, okpyrin€HHbld A0 AecathiX, E crenens uncna 10, okpyrinéHHas 10 LENbIX
U 3aJiaromias rnmopsA0K BEJIMINHEBL.

IpaBuiabHblii oTBeT: 4.8 * 108

TouHoe coBIajJieHHEe 0TBeTa — 2 0aJLIAa.
TouHoe coBmagenue orsera — 5 gaJjria.
MakcuMAaJIbHBI 0211 — 7 0aJ1JI0B.

Pewenue.

M- N, 1.99-10% xr x 4 - 1011 .
N, = 02 _ . ~ 4.8 - 10%,
@ mo 1.67 - 10727 kr
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3aganue Ne 8.2

YciaoBue:
Macca Connna passa 1.99 * 10% kr, a macca ogHOro atoma Bogopoaa coctapisier 1.67 * 10727 kr.
[Tonarasi, 9T0 3B€3/1a COCTOUT JIUIIb U3 BOJAOPOQ, a TallakTuKa Tymannocms AHOpomeOdbl COCTOUT U3
1000 mapn 3BE31, momoOHBIX CONHITY, OIEHHUTE KOJIMYECTBO ATOMOB, COJEPIKAIIMXCS B ITOU
ranmaktuke. OTBET JIOJDKEH UMETh MPEJICTABICHUE BU/IA!

K * 10F
rae K — xoaddunment, okpyrin€HHbIid 10 necatbix, E crenens yncia 10, okpyryi€éHHas 10 HETBIX
Y 33J1a1011ast MOPSJ0K BETUUHUHBI.

MpasuiabHblii oTBet: 1.2 * 10%°

TouHoe coBnajieHNe 0TBeTa — 2 0aJiIa.
TouHoe coBagenue oTBeTa — 5 0aJj1a.
MaxkcumMaJabHBINH 0aJ11 — 7 0aJ1J10B.

Pewenue.
Permenue nmo anasoruu ¢ 3amanuem 8.1
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3amanue Ne 9.1

Ycaosue:

JBa ropoga A u B HaxonsTcs Ha OAHOM reorpaduueckoM MepHuIuane, CAMMETPUYHO OTHOCUTEIILHO
skBaropa. Ux reorpaduyeckue MMPOTHl paBHB +5° m —5°, cooTBeTCTBeHHO. OmpenenuTe
paccTosIHUE TI0 TIOBEPXHOCTH 3eMIIn MeX 1y ropogamu. OTBET BbIpa3uTe B KUIOMETPaX, OKPYTIIUTE
10 TIEITBIX.

Jnuna oyeu mepuouana (om cesepHo2o noaca 00 1iacHo2o noaoca) pasna 20004 km.

IpaBuasubiii oTBet: 1110; [1100;1120].
TouHoe coBnageHne 0TBeTa — 7 HAJIIOB.

Pewenue.
Kaxk u3BecTHO, 1iiMHa 1yrd MepuuaHa (0T CEBEPHOTO MOJTFOCA JI0 FXKHOTO Tottoca) paBHa 20004 kM

u cootBercTByet ayre B 180°. Toraa nyra mepuauana B 10° nomkHa UMETh JJIMHY:
20004 kM

L=———x10°=1111 km.
180°
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3amanue Ne 9.2

Ycaosue:

JBa ropoga A u B HaxoasTcs Ha OAHOM reorpaduueckoM MepuIuane, CAMMETPUYHO OTHOCUTEIHHO
skBaropa. Mx reorpaduueckre mmpoThl paBHBl +10° m —5°, coorBercTBeHHO. Ompenenure
pacCTosIHUE IO TIOBEPXHOCTH 3eMIIi Mex 1y ropoaamu. OTBET BBIpa3uTe B KHJIOMETPaX, OKPYTIIUTE
10 TIEITBIX.

Jnuna oyeu mepuouana (om cesepHo2o noaca 00 1iacHo2o noaoca) pasna 20004 km.

IpaBuabHbIii oTBeT: 2225; [2210;2240].
TouHoe coBnageHne 0TBeTa — 7 HAJIIOB.

Pewenue.
Pemenue 1o anasoruu ¢ 3amaauem 9.1
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3aganue Ne 10.1

YcaoBue:

[apoBoe ckormnenne M13 conepxkut npubnusutensuo 150 Teicsd 3BE30 1 uMeeT nuametp S50 1k.
OreHuTE CPEAHIOI0 KOHIICHTPAIUIO 3BE3 (KOJTMYECTBO 3BE3I, MPUXOISAIINXCS HA SAMHUILY 00bEMa)
B 3TOM cKoreHnH. OTBET BEIPAa3HTe B K >, OKPYIJIUTE 10 JECATHIX.

Ipunamu, umo cxonnenue umeem gopmy wapa. Dopmyna ona 06véma wapa:

4
V= §7TR3,

20e R — paouyc wapa, © = 3.14.

IpaBuabHblii oTBeT: 2.3; [2.2;2.4]
TouHoe coBnajeHne 0TBeTa — 6 HAIOB.

Pewenue.
CpenHIor0 KOHIEHTPAIUIO 3BE3]1 B 3TOM CKOIUICHHH, COTJIACHO OMIPEICIICHUI0, MOYKHO 3aIMCaTh TaKk

N, N, 3 N, 1.5-10°
n=—= = =

— =2 = 2.3 nx 3.
V T IrRS T 4nRS T 65450 e
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3aganue Ne 10.2

Ycaosue:

[TapoBoe ckomienne M22 conepxxut npubnusutesnbHo 185 Thicsu 3BE3 U umeeT nuametp 30 mk.
OueHuTe CpeHIOI0 KOHIIEHTPAIUIO 3BE3] (KOJIMUECTBO 3BE3/I, MPUXOIALINXCS HA €IUHULLY 00bEMa)
B 3TOM cKoreHHH. OTBET BBIPA3HTe B K °, OKPYIJIUTE JI0 JECATHIX.

Ipunamo, umo cxonnenue umeem gopmy wapa. Popmyna ona 06véma wapa:

4
V= §7TR3,

20e R — paouyc wapa, © = 3.14.

IpaBuabnbiii oTBet: 6.1; [6.0;6.1]
TouHoe coBmageHue oTBeTa — 6 0aJ1710B.

Pewenue.
Pemenne no anasoruu ¢ 3amaguem 10.1

32



