Pa300p 3apanuii mxoabHoro 3tana BcOIL mo actponomuu auist 11 kiacca
2022/23 y4eOHbli rox
MaxkcumanbHOe KonraecTBo 6amtoB — 100

3aganue Ne 1.1

YcioBue:

Kak wusBectHo, B CONHEYHOM CHCTEME OCHOBHBIM HCTOYHUKOM JHEPrHH, IEPEHOCHUMOHN
3JIEKTPOMarHUTHBIMM BOJIHAMH, sABJsieTcst CosHLe.

PaccraBpTe nepednciieHHbIE JHU I0Jla B MOPSAJKE YBEIWUYEHUs KOJIMYECTBA DHEPIUH, IOJIy4aeMOU
€AMHUYHOM IUIOIIA KO oBEpXHOCTH 3emiin (Ha TeppuTopuu PD) B UCTHHHBIN NOJAEHD 32 EAUHUILY
BPEMEHU.

BapuaHThl 0TBETOB:

o JleHb 3UMHEr0 COJHIIECTOSHUS

o JleHb BECEHHEr0 paBHOJACHCTBUSA

o JleHb JE€THETO COJIHIIECTOSIHUS

o Jenb npoxoxaeHus: 3emieil nepureiaus cBoei opouThI (2-5 sHBaps)

IIpaBuJjbHBIH OTBET:

o JleHb 3UMHETO COJTHIICCTOSHHS

o JleHp nmpoxoxacHUs 3emiieeii Iepurenns cBoek opOUTHI (2-5 stHBaps)
o JleHb BECEHHETO PaBHOICHCTBUS

o JleHb JE€THETO COJIHIIECTOSIHUS

TouHoe coBnaaenue orpera — 1 a1,

MakcumajbHbIi 021 — 4 6asua.

Pewenue.
KonuuecTBo 3HEpruM, Mnoixy4aeMod IUIOMIAJAKOW S NMOBEPXHOCTHM 3€MIIM 32 €AVHMILY BPEMEHU
OIIpEAEIAET CBETOBOM MOTOK:

d=1*Scosa,
3/1e€ch | — MHTEHCUBHOCTH MMAJAIOIETO CBETA, S — BEIMYMHA IUIOIIA KU, HA KOTOPYIO aJaeT CBET, O —
yrosl najeHusi cBeToBbIX Jyyued. Ecim 3emns ectb map, TO Yroia HaJeHHUs pPaBEH 3EHUTHOMY
paccrosnuto Connua zo = 90° — he, rae ho — nonynennas Beicota ConHua. B utore nckoMblii moTok
MO’KHO 3aIucaTh TaKk

®=1%*Ssinho.
W3 nocienHero BeIpakeHus cleayeT, 4To yeM Oosbiie BeicoTa CollHIa, TeM 00JIbIIe SHEPTHH MalaeT
Ha JIaHHYIO IUIOIIAJAKYy 3a €AWHUIY BpeMEHU. B /eHb 3MMHEro COJHIIECTOSIHHS 3Ta BbICOTA
HaWMEHbINass, 9yTh OoJyibiie OoHa B [leHb mpoxokaeHus 3emiei mepurenus (2-5 sHBaps) CBOEH
op6utsl. Emie 6onbiie oHa B JleHb BECEHHETO paBHOJACHCTBUS M caMOe OOJbIIIOE 3HAUYECHHE BBICOTA
IpUHUMAET B J[eHb JeTHEro conHuecTosaHus. T.0. umeeM 3 — 4 — 2 — 1.



YcioBue:

B nuu paBHoneHctBuii ConHIlEe B TEUEHHE CYTOK IepecekaeT HeOecHBIH sKkBaTop. B kakoii Touke
9KBATOpa A0KHO NpeObiBaTh CoNHIIE, YTOOBI COTHEYHAS YHEPTUS, MAJJAI0IIAs 32 SMHHILY BpEMEHU
Ha TOBEPXHOCTh 3eMiu (Ha Tepputopun P®), Obuta MakcumanpHOW? HeoOxonnMo NpuHATH
BO BHUMaHHe, 4To aTMocdepa 3eMin criocoOHa MOTrIoaTh COJTHEYHBIN CBET.

BapuaHThl 0TBETOB:

CeBepHas TOYKa YKBaTOpa
FO>xHas Touka sKBaTopa
Touka BoCTOKa

o O O O

Touka 3anaga
IIpaBuJjbHBIi OTBET:
o IOxnas Touka ’xBaTropa

TouHoe coBnagenue oreera — 3 0aJjLjia.

Pewenue.
[To Tem xe coobpaxkenusiM BeicoTa CoOJHIIA B I0XKHOM TOYKE HKBAaTOpa OyaeT HauOOIbIICH.

MakcuMAaJbHBIA 02J1J1 32 3a1aHne — 7 0aJL710B.



3aganue Ne 1.2

Ycaosue:

Kak wu3BectHo, B COJHEYHOM CHCTEME OCHOBHBIM HCTOYHUKOM JHEPrUH, NEPEHOCUMOMN
AJIEKTPOMAarHUTHBIMU BOJIHaMHU, siBisieTcst CoHIIE.

PaccraBbTe nepeyncieHHble JHU roia B MOPSIKE YMEHBIICHUS KOJIMYECTBA YHEPTUHU, NOJIy4aeMOn
IMHUYIHOM TUTOIIAAKOM MOBEPXHOCTH 3eMiu (Ha TeppuToprur PD) B UCTUHHBIN MMOJACHD 32 €AMHUILY
BPEMEHU.

BapHaHTLI OTBCTOB:

o JleHb 3UMHET0 COJHILICCTOSHUS
o JleHb BECEHHETO PAaBHOJICHCTBUS
o JleHb JIETHErO COJIHIICCTOSHHUS
o

Jlenb npoxosxieHus: 3emiei nepurenaus cBoei opoUThI (2-5 sHBaps)

IIpaBuibHBIN OTBET:

o /JleHb JIETHETO CONHLIECTOSIHUS

o JleHb BECEHHETO PaBHOJICHCTBUS

o lenb npoxoxeHust 3emieei nepureians cBoei opouTsI (2-5 sHBaps)
o /JleHb 3UMHET0 COJHLIECTOSTHUS

Tounoe coBnagenue orsera — 1 0aJs.
MakcuMaJbHbIH 0211 — 4 0aJuia.

Pewenue.
Pemenne nmo anamoruwn ¢ 3aganuem 1.1

Ycaosue:

B nuu paBHonmeHcTBuil ConHIIE B T€UEHUE CYTOK IepecekaeT HeOecHBIN KkBaTop. B kakoii Touke
HKBATOpa JOJKHO MpedbiBaTh ColHIIE, 9TOOBI €T0 BHICOTA Ha/l TOPU30HTOM Obljla MAKCHUMAaIIbHOM Ha
TeppuTopuu MockoBckoi obiactu?

Bapl/laHTLI OTBCETOB:

CeBepHas TOUKa 3KBaTOpa
O>xHas Touka sKkBaTOpa
Touka BocTOKa

Touka 3amama

0 O O O

IIpaBuibHBIN OTBET:

o HOxHas Touka 3KBaTopa



TouHoe coBnagenue orBera — 3 0aJjjia.

Pewenue.
Perenne nmo anagoruu ¢ 3amaguem 1.1

MakcuMaJdbHbBIN 0211 32 3aaHue — 7 0aJ1710B.



3aganue Ne 2.1

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

HAXOJHUTCS B CEBEPHOM T'eorpamuecKoM MONTyIIapuu.

YcaoBue:

Bri6epute nzobpaxenus, oTBevarmue $ha3am, HaOIIOaEMbIM B IEPBOM MOJIOBUHE CHHOUIECKOTO
MecsIa.

Hoeonynue, nonnonynue u nepgyio uemeepmo He y4umuléamo.

IIpaBuJbHbBIE OTBETHI:



® ©

YacTuyHoe coBnafeHue co mrpadamu. 3a kaxapii NPpaBUIbLHBIH 0TBeT — 2 aJuia.
ITpad 3a mnmHui nyHktT — 0 6amr.
MaxkcumaiabHbIi 0211 — 6 6a/1710B.

Pewenue.
JlyHa B 1epBOM NOJOBUHE CHHOAMYECKOTO MECSLA SIBISAETCS PACTYILIEH, TOra € COOTBETCTBYIOT
HOMepa u3obpaxkenui 1,8,9.

YcioBue:
Bri6epute nzobpaxenus, orBevaromume Qase, B koropoit JlyHa pacmonaraercss Ha MaKCUMaIbHOM

YIJIOBOM paCcCTOAHUHU OT COJ'IHI_IaI

IIpaBuibHBIN OTBET:



®

TouHoe coBmagenue orsera — 3 0aJjLa.

Pewenue.
Jlyna pacmonaraercss Ha MakCHMaldbHOM YrioBoM pacctosHuu oT ConHia B (pase MOTHOMYHUS.
VYkazanHas ¢a3a npeacTaBlieHa Ha PUCYHKE MO HOMEPOM 5.

MakcuMaJIbHBINA 0aJ1J1 32 3aaHue — 9 0aJ110B.



3aganue Ne 2.2

OO0u1ee yciioBue:
Ha pucynke npencrasnena JlyHa B IeBsITH pa3iIMdHbIX (Da3ax ¢ MO3UIUU HAOIIOJATENs, KOTOPBIN

HAXOJHUTCS B CEBEPHOM T'eorpamuecKoM MONTyIIapuu.

YcaoBue:

Bri6epute n3obpaxkeHus, orpevatromue hazam, HabI0JaeMbIM BO BTOPOIi TTOJIOBHHE CHHOJUIECKOTO
MecsIa.

Hoeonynue u nonnonynue ne yuumeoléamo.

IIpaBuJbHbBIE OTBETHI:



@

YacTtuuHoe coBnajenue co mrpadamvu. 3a kaxabiii NpaBUIbHBIN 0TBET — 2 faJlia.
Tpad 3a mumHui nyHkt — 0 6a/1.
MaxkcumaibHbIi 0211 — 6 6a/10B.

Pewenue.
Penrenne mo agaigoruu ¢ 3aganueM 2.1

YcioBue:
Bribepute n3obpakenus, oTBevaromue ¢ase, B koropoil JlyHa pacnonaraercs Ha MUHUMaIbHOM

yrioBoM paccrossHun ot CosHIa:

IIpaBuibHBIN OTBET:



@

TouHoe coBmageHue orpera — 3 0ajLia.

Pewenue.
Pentenne mo agamoruu ¢ 3aganueM 2.1

MakcuMaJIbLHBIA 02J11 32 3aanne — 9 0aJL10B.
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3amanune Ne 3.1

Oo0uee ycioBue:
Janbl mects poduieit pa3TuYHbIX TOHKUX JIHH3.

YciaoBue:

Kakue u3 MMPEACTABJICHHBIX JIMH3 ITO3BOJIAIOT B SICHBIM JAC€HDb CUJIbHO HAarpe€Th U OaXK€ IMOJKEUYb JIUCT

OyMmaru c oMoIIbl0 COTHEUYHOTO cBeTa?

YacTuuyHoe coBnageHue co mrpadamu. 3a Kaxaplii NpaBuJIbLHbINH oTBeT — 1 6asuia.
ITpad 32 mumHMA nyHkT — 1 6aJuI.
MakcuMaJdbHBIH 0211 — 3 0aJLaa.

IIpaBuiIbHBIE OTBETHI:
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Pewenue.
B sicHblil 1€HB, C MOMOIIBIO COJHEYHOTO CBETa MOXKHO CHJIBHO HArpeTh W JaXKe MOJ KeYb JIUCT

Oymaru JHIb ¢ MOMOILIbIO COOMPAIOIIUX JIMH3, KOTOPBIC CHOCOOHBI CO3/1aBaTh JCHCTBUTEILHOES
nu3zoopaxenne Connra. K coduparonmm MOKHO OTHECTH JIMH3BI TIOJ] HOMepamu: 2,4,6.

YcioBue:

Kakne u3 IpCACTAaBJICHHBIX JIMH3 MOXHO HCIIOJIb30BaTb B KadYC€CTBE HpOCTCfIH.ICFO 00BEKTHBA
OIITUYCCKOI'O MI/IKpOCKOHa?

06*3eKTMB Okynsp

Bn“é

HpaBI/IJII)HbIe OTBETbI:

O @ O @ O ©

YacTuuHoe coBnajeHue co mrpadamu. 3a kaxaplii npaBu/IbLHBINA oTBeT — 1 HaJuia.
ITpad 3a mnmHui MyHKT — 1 021,
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MaxkcuMaJdbHbBIH 02151 — 3 0aJia.
Pewenue.
W3 pucyHka BHJIHO, YTO B Ka4eCTBE 0OBEKTHBA UCIIOJIb3yeTCsl coOMparomias 1uH3a. K TakuM MOKHO

OTHECTH JIMH3BI 110]] HoMepamu 2,4,6.

MakcuMaJdbHbBIN 0211 32 3aaHe — 6 0aJ1710B.
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3aganmne Ne 3.2

Oo0uee ycioBue:
Janbl mects poduieit pa3TuYHbIX TOHKUX JIHH3.

YciaoBue:

Kaxue u3 npeacraBieHHbIX JIMH3 HU IIpU Kakux yciaoBusax HE 1o3BosrOT noay4yuTs B SCHBIM 1E€HD
n3zob6paxenue CoiHIa, CIIPOSLUPOBAaHHOE Ha Oeblil s3kpan?
IIpaBuiIbHBIE OTBETHI:

LN

YacTuyHoe coBnageHue co mrpadamu. 3a Kaxaplii npaBuJbLHBINH oTBeT — 1 dasuia.
Tpad 3a aumHuil nyHkt — 1 6a1.
MaxkcuMaJbHBIA 021 — 3 0aja.

O

Pewenue.
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Pemenue o anamoruu ¢ 3amanuem 3.1

YcioBue:
Kakue w3 mnpencraBiaeHHBIX JHMH3 MOXHO HCIOJIB30BaTh B KauyeCTBE IPOCTEUILEro OKYspa

ONTHUYECKOTO MUKpPOCKOMa?
O6'IﬂeKTMB OK)‘/{”—I/

_____ S -0
OK

O © O O‘O[O

YacruuHoe coBnajeHue co mrpadamvu. 3a kaxablid npaBujibHbIi oTBeT — 1 fasuIa.
ITpad 3a aumnuii nyukt — 1 6a.
MaxkcumaiabHbli 0aa1 — 3 6aJuia.

Bn"‘

IIpaBuJibHBIC OTBETHI:

Pewenue.
Permennie mo anagoruu ¢ 3aganueM 3.1
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MaxkcuMaJdbHbBIN 0211 32 3agaHue — 6 0aJ1710B.
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3aganue Ne 4.1

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

BapuaHTBI 1J151 CONOCTABJIEHHUS:

o Ilpunannexut ColHEYHOU cUCTEME VYpan
Bbonwmioe MaremianoBo 001ako
Scmm (M44)

Pes

o Ilpunannexur Hamieut ["anakTuke
o CBeTuT OTPOKEHHBIM CBETOM

ITanmama

O O O O O O

67P/YypromoBa-I epacuMeHKO

HpaBI/IJ'[beIe OTBETbI:

o Ilpunamnexut ConHeyHol cucteme Ypan
Pes

[Tamnana

o O O O

67P/UypromoBa-I'epacumenko

o Ilpunamnexur Haweu [ amakTuke VYpan
Scmm (M44)
Pes

ITanmama

o O O O O

67P/YypromoBa-I epacuMeHKO

o CBeTUuT OTpaKEHHBIM CBETOM VYpan
Pes

ITanmama

o O O O

67P/UypromoBa-I'epacumenko

3a ka:xayo BepHyio napy — 1 6aju.
IITpad 3a HeBepHyI0 mapy — 1 6aJuI.
MaxkcumanbHnblii 6am1 — 13 6aynoB.

Pewenue.
OueBuaHo, yto CoNMHEUHOW cUcTeMe NMpHUHAJUIekaT cienyrouie o0bekTsl: Ypan, Pes, [lannana,
67P/UypromoBa-I"epacumMeHKo.

Hameii ["anakTuke npuHaajiexar cienyroomue o0sekThl: YpaH, Aciu (M44), Pes, [Tannana,
67P/YypromoBa-I"epacumenko.

CBeTAT OTpa)XKEHHBIM CBETOM clieyrolue o0beKThl: YpaH, Pes, [lannana, 67P/YypromoBa-
I'epacumeHko.
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3amanue Ne 4.2

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

BapuaHTBI 1J151 CONOCTABJIEHHUS:
o Ilpunannexut ColHEYHOU cUCTEME Hentyn

Maitoe MaremianoBo 001ako
o Ilpunannexur Hamieut ["anakTuke

) Xu u A Ilepces
o Cserur oTpaxxEHHBIM CBETOM

Tpuron
T'urnsa
4P/Das

O O O O O O

HpaBI/IJ'[beIe OTBETbI:

o Ilpunamnexut ConHeyHoOl cucTeme Henryn
Tputon
lurus

4P/Das

o O O O

o Ilpunannexut Hamen ['anakTuke Henrtyn
Xu u A Ilepces
Tputon

Turus
4P/Das

o O O O O

o CBeTuT OTpakEHHBIM CBETOM Henryn
Tputon
Turusa

4P/Das

o O O O

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

Pewenue.
Penrenne mo aganoruu ¢ 3aganueM 4.1
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3apanme Ne 5.1

Ycaosue:
YCTaHOBHUTE COOTBETCTBUE MEXKYy XapaKTEPUCTUKON MecTa HAOIIOIECHUS M U3MEHEHHEM, KOTOPOE
MPOUCXOUT HPH YBEJIMYEHUH €ro mupoThl oT 0° g0 90°.

BapuaHThl 0TBETOB:

o Ilepuox cyro4HOro BpaieHus o VYBennumaercs
(@] HeHTpOCTpeMHTeHBHOG YCKOPCHUC o VYMeHblIaeTCs

CYTOTHOI'0 BpalllCHHA o He usmensercs

o MHMsmensercs [IEPUOJUYECKU
110 TAPMOHUYECKOMY 3aKOHY
IIpaBuibHBIEC OTBETHI:

o Ilepuoz cyro4HOro BpaieHus o He usmensercs
o llenTtpocTpemurenbHOE YCKOPEHHE o YMeHblIaeTCA

CYTOYHOI'0O BPAILCHUS

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

Pewenue.

HOCKOHLKy 3eMirs SIBIIsICTCS TBCPAbIM TCJIOM, @ BCC €T0 TOYKHU ABUKYTCA C OANHAKO- BbIM IICPUOJIOM,
CJICOOBATCIIbHO OH HC 3aBUCUT OT IIHNPOTHI MECTA Ha6J'[IOI[CHI/I$I H IIOTOMY HE U3MCHSICTCH.

[leHTpocTpeMUTENBEHOE YCKOPEHUE CYTOUYHOTO BpaIIeHUsI MEeCTa HAOIIOACHUS MOYKHO MPEACTaBUTh

42 . 472 R cos
T T2 ’

A, =
@)
311ech I — paauyc reorpaduuecKoil mapauieiat, KOTOphId MOKHO 3anucath Kak I = Rg cos ¢, RD —
cpeaHMi paguyc 3emiH, ¢ — MIMpoTa Mecta HabmoaeHus. M3 dopmynsl (1) oueBHAHO, UTO C
YBEJIMUEHUEM () YCKOPEHHE AC YMEHBIIAETCS.

YcioBue:
Yemy paBHa JUHEIHasE CKOPOCTh CyTOYHOTrOo BpaieHus r. Camapsl (muporta ¢ = 53°12', nonrora —
A =50°06")? OTBeT BbIpa3uTe B M/C, OKPYIJIUTE A0 LENbIX.

IpaBuasnbiii orBet: 280; [275;285]
TouHoe coBmageHue 0TBeTa — 6 0AJLT10B.

Pewenue.
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JIuHeitHasg ckopoCcTh CyTOYHOTO BpalieHus r. Camapsl

vV — 2rr 2w Rgcosy
T T

= 278 m/c,

YcioBue:

UeMy paBHO LIEHTPOCTPEMHTEIBHOE YCKOpEHHE CyTO4YHOro Bpamienus r. Camapsel (mmpora ¢ =
53°12', monrora — A = 50°06')? OTBET BhIpa3uTe B M/C°, OKPYIIIUTE 0 THICAYHBIX.

Paouyc 3emau cuumams pasnvim 6371 km.

Ipaeuasubiii oreer: 0.020; [0.019;0.021]
TouHoe coBnagenue oreera — 6 0aJ1710B.

Pewenue.
C wucnons3oBanuem ¢opMynbl (1) moinydaem 3HaueHUE IEHTPOCTPEMUTEIBHOTO YCKOpPEHUS

cyTo4HOro Bpamienus r. Camaps ac = 0.020 m/c?.

MaxkcuMaJabHbIN 0211 32 3aganue — 16 0aJ1710B.
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3aganue Ne 5.2

YcioBue:

YcTaHOBUTE COOTBETCTBHE MEXKTY XapaKTEPHCTHKON MECTa HaOIIOCHUS U H3MEHEHHEM, KOTOpOoe
IPOUCXOJUT MIPU YMEHBIIEHUH ero mHUpoTs! oT 0° 10 —90°.

BapHaHTLI OTBCTOB:

o Ilepuox cyrodyHOro BpaieHus o YBenuuuBaercs
o YMeHbIIaeTcs
o llenrpocTpemutenbHOE CKOpEHHUE
Henrpoctp yeKop o He uzmensercs
CYTOYHOTO BpAaIllCHUs
T patll o MH3mensercs MIEPUOIUYECKH
10 TAPMOHUYECKOMY 3aKOHY
IIpaBuJIbLHBIE OTBETHI:
o Ilepuosa cyTo4HOrO BpaleHus o He usmensiercs
o lleHTpocTpeMurenbHOE YCKOpPEHHE O YMeHbIIaeTcs
CYTOYHOTO BpAIlICHUS

3a Ka:k1yI0 BepHYIO napy — 2 0aJjuia.
MaxkcumanbHblii 6a1 — 4 6asa.

Pewenue.
Penrenue mo agajgoruu ¢ 3aganueM 5.1

YcioBue:
Yemy paBHa JMHEHHas CKOPOCTh cyTOUHOro BpaieHus r. Cankr-IlerepOypra (mupota ¢ = 59°57,
nonroTa — A = 30°19")? OTBeT BEIpa3UTe B M/C%, OKPYTIINTE IO HENBIX.

IpaBuabnbiii orBet: 231.5; [225;240]
TouHoe coBmagenue orsera — 6 0aJ1710B.

Pewenue.
Pentenne mo agajgoruu ¢ 3aganueM 5.1

Ycaosue:

UeMmy paBHO IIEHTPOCTPEMHUTENILHOE YCKOpeHHe cyrouHoro BpameHus r. Cankr-IlerepOypra
(mmpota ¢ = 59°57', nonrota — A = 30°19")? OTBET BEIpa3UTE B M/C2, OKPYTIINTE O HENBIX.

Paouyc 3emau cuumams pasnvim 6371 km.

IpaBuasnsiii orBer: 0.017; [0.016;0.018]
TouHoe coBmageHne oTBeTa — 6 0aJL10B.

Pewenue.
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Penrenue mo agajgoruu c¢ 3aganueM 5.1

MakcuMaadbHbII 0211 32 3aganue — 16 0aJ1710B.
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3apanue Ne 6.1
YcioBue:
yCTaHOBI/ITe COOTBECTCTBUC Menc):[y XapaKTepI/ICTI/IKaMI/I HCKOTOpBIX HpHMeaneHbHBIX TOYCK 3CMHOI'O

1apa U 3Ha4eHUSIMH UX reorpauuecKoi IIHpOTHI.

BapuaHThl 0TBETOB:

0 MOXHO OIHOBPEMEHHO YBHACTh 00a o 0°00’
MoJroca Mupa o 23°26'
o 45°00’
o B genp 3uMHero conHueCTo;IHnoﬂ, B o 66°34"
nojaeHb Beicota ConHna paBHa 90 ) o 90°00'
o Ock 1}'4I/Ipa COBIAJaeT C OTBECHOM o —23°06'
JIMHUEH HaOII01aTes o —66°34
o o —90°00'
IIpaBuJIbLHBIE OTBETHI:
o MOXHO OJHOBpPEMEHHO YBHUAECTH 00a o 0°00’
MOJIFOCa MUpa
o B JeHp 3MMHEro COJHLECTOSHHS, B o —23°26'
nosienb BeicoTa ConHila paBaa 90°
o Ocp wMupa coBHazaeT C OTBECHOU o 90°00'
JIMHUEH HAOJIIoJaTeIIs o —90°00'

3a ka:xaylo BepHyI0 napy — 3 0aJjuia.
IITpad 3a HeBepHyI0 napy — 1 6aJuI.
MaxkcumanbHblil 6a1 — 12 6aynos.

Pewenue.

1. OueBuaHO, 00a MOMOCa MUPa MOXKHO BHJEThH JHUIIb Ha TOPU30HTE. 3HAUUT BbicoTa CeBEpHOro
MoJIF0cCa MUpa J0J/bKHa ObITh paBHa Hymio, T.e. hPN = 0°. CormacHo Teopeme O CBSI3M IIHPOTHI
MECTHOCTH M BBICOTHI IOJIFOCA MUpa, UCKOMasl upoTa ectb ¢ = hPN = (0°.

2. Ecnu BeicoTa h* Connia B nonaens paBHa 90°, 3HaunT ColHIle 37iech HaXOUTCs B 3eHuTe. Tormna
IIMPOTa MECTHOCTH JOJDKHA OBbITh paBHa CkJIOHeHHIO CONHIIA, KOTOpPOE B JI€Hb 3UMHEr0
COJIHIIECTOSIHHS eCTb —23°26'.

3. Ecniu ocbk Mupa coBmagaeT ¢ OTBECHOM TWHUY, 3HAaUUT CeBEepHBI MOI0C MUPA COBMAAAET JHMO0

¢ 3eHUTOM JTH0O ¢ Hagupom. [lo Teopeme O CBsA3M MMPOTHI MECTHOCTH U BBICOTHI TOJIFOCA MHpPA
uckomas mupora pasHa au60 +90°00’ mu6o —90°00'.
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3aganue Ne 6.2
YcioBue:
yCTaHOBI/ITe COOTBCTCTBUC MG)KI[Y XapaKTepI/ICTI/IKaMI/I HCKOTOpLIX HpI/IMe‘IaTeJIbHBIX TOYCK 3€MHOI'O

1apa U 3Ha4eHUSIMH UX reorpauuecKoi IIHpOTHI.

BapuaHThl 0TBETOB:

o Ochk Mupa neprneHauKyIsspHa OTBECHOU o 0°00’
JIMHUHT o 23°26'
o 45°00’
o B nenr nerHero COJ'IHHCCTOSIHI/IOSI, B o 66°34"
noyaeHs BeicoTa CoJtHITa pa}'BHa 90 o 90°00'
o B muu  paBHomenctBuii  ConHie o —23°06'
MOCTOSIHHO HAXOJIUTCS HAa TOPU30HTE B o —66°34
TEUEHUE CYTOK o —90°00’
IIpaBuJIbLHBIE OTBETHI:
o Ocp Mupa nepHneHANKYJISIpHa OTBECHOU o 0°00'
JINHUH
o B geHp neTrHero COJHIECTOSHHUS, B o 23°26'
nojaaeHs Beicota ConHia paBua 90°
o B nmum  paBHomeHctBuii  ComHie o 90°00'
MOCTOSIHHO HaXOJUTCSI HAa TOPU3OHTE B o —90°00'
TEUEHUE CYTOK

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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3apanme Ne 7.1

YcioBue:
Bribepure BepHbIC YTBEPKICHUS O KOHPUTYpAIHSX.
Buaumblii TUCK BHYTPEHHEH IIJIAHETHI OCBEIEH POBHO HAIIOJIOBUHY:

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

IIpaBuJjbHbBIE OTBETHI:
o Bocrounas >noHranus
o 3amamHas dJI0HTaIUs

YacTtuuHoe coBnajenue co mrpagamu. 3a kaxablid NpaBuJIbHbII 0TBeT — 2 faJuia.
ITpad 3a IMMHAKA MYHKT — 2 041,
MaxkcumanbHbli 0a1 — 4 6aJuia.

Pewenue.
Buaumelii Tuck BHyTpeHHEH IIaHEThl OCBEIIEH POBHO HAMOJIOBHUHY JIMIIH B BOCTOYHOM U 3amaIHOMN
3JIOHTAlUAX.

YcaoBue:
YrnoBo# quaMeTp BHYTPEHHEHN IIAHETHI JOCTUTAET MUHUMAJIbHOTO 3HAYCHHUS:

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

IIpaBuIbLHBIN OTBET:
o DBepxHee coenunenue
TouHoe coBnageHue orgera — 3 0aJJI0B.

Pewenue.
VYrnoBo# AuamMeTp BHYTPEHHEH IUTaHEThl JOCTUTaeT MUHUMAJIbHOTO 3HAYEHUS B TOUYKE, B KOTOPOU €€
TEOLICHTPUYECKOE PACCTOSIHUE MAaKCUMAJIBHO, T.€. B BEpPXHEM COECITMHEHUH.

YcioBue:
BuanMeblii 11uck BHEITHEN IITAHETHI IIOJIHOCTHIO OCBEIIEH COJTHEYHEBIM CBETOM:

BapuaHnThl 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.
BuauMelil 1rcKk BHENTHEN IUIAHETHI HOJHOCTHIO OCBEIEH COJIHEYHBIM CBETOM JIMIIb B COEAUHEHUN U
MPOTHBOCTOSIHHUH.

Ycaosue:

Omnpenenure paccTosiHUE MeXIy 3emiiell 1 MepKkypreM B MOMEHT, KOTI'Jla IOciIeIHui HaOItoqaics B
HauOoJIbIIIeH 3amaiHoM AmoHTauu. Paanycel kpyrosix opouT mianet pasubl 1.000 a.e. u 0.387 a.e.
COOTBETCTBEHHO, | a.e. = 149.6 muiH kM. OTBET BBIpa3UTE B MUJUIMOHAX KUJIOMETPOB, OKPYTIUTE 10
HENbIX.

IpaBuabnbiii orBer: 138; [138;139]
TouHoe coBagenue oTBera — 6 0aJ1J10B.

Pewenue.

[Tockonbky Comnnie, 3emis u Benepa 00pa3yroT mpsiMOYToJbHBIA TPEYTOJIBHUK, KOT/1a TTOCIIETHSS
HAXOJHUTCSI B HAMOOJIBIIICH BOCTOYHOM 3JIOHTAIIUH, TO MCKOMOE PACCTOSHUE JIETKO OMPEIEIHUTh 110

A = 149.6 MmuH KM X 1/039 — a% = 138 MJH KM.

MakcuMAaJIbHBINA 0aJ11 32 3aganne — 17 0aj110B.

teopeme Iludaropa:
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3aganue Ne 7.2

YciaoBue:
Bribepure BepHbIC yTBEPKICHUS O KOHPHUTypaIHsX.
BunuMmeblii 1UCK HIOKHEH IIAHETHI JIH00 MOIHOCTRIO ocBeléH ColHIIEM, JIM0O HE OCBEIEH BOBCE:

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

IIpaBuJjbHbBIE OTBETHI:
o DBepxHee coenuHeHue
o HwxHnee coennnenue

YacTtuuHoe coBnajenue co mrpagamu. 3a kaxablid NpaBuJIbHbII 0TBeT — 2 faJuia.
ITpad 3a IMMHAKA MYHKT — 2 041,
MaxkcumanbHbli 0a1 — 4 6aJuia.

Pewenue.
Penrenue mo aganoruu ¢ 3aganueM 7.1

YciaoBue:
VYri0Bo#l AuaMeTp BHEIIHEHN MJIaHEThl JOCTUTAET MUHUMAJILHOTO 3HAYCHHUS:

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

IIpaBuibHBIN OTBET:
o Coegunenue
TouHoe coBmagenue oTBeTa — 3 0aJ1710B.

Pewenue.
Pemenne no ananoruu c 3agagueM 7.1

YciaoBue:
OCBGHIéHHaH JaCcTb BUAUMOT'O JUCKaA BHeHIHefI IIJIAHEThI MUHUMAJIbHA.

BapuaHTeI 0TBETOB:
o Coenunenue
o IlporuBocrosiHue
o Bocrounas kBagparypa
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o 3amajgHas KBazaparypa

IIpaBujbHbIE OTBETHI:
o Bocrounas kBagparypa

o 3amanHas KBaaparypa

YacTuuHoe coBnajgeHue co mrpadamu. 3a kaxaplii NPpaBUJIbLHbINA 0TBeT — 2 (aJuia.
HTpad 3a MuHUI MyHKT — 2 0211,
MakcumanbHblid 021 — 4 0asuia.

Pewenue.
Perenue nmo anasoruu ¢ 3amanuem 7.1

Ycaosue:

Ornpenenure paccrosiuue MeXay 3emiieid 1 FOnmuTepom B MOMEHT, KOT/1a TTOCJICTHUM HAOJII01alCs B
3amagHoOi KBagparype. Pamumycbl kpyroBeix opobut miuaHer paBHbel 1.000 a.e. u 5.204 a.e.
COOTBETCTBEHHO, 1 a.e. = 149.6 muH kM. OTBET BbIpa3uTe B MUJIJIMOHAX KWJIOMETPOB, OKPYTIIUTE

JI0 LIETIBIX.

IpaBuabHblii oTBeT: 764; [762;766]
TouHoe coBImagenue oTBeTa — 6 0aJ1710B.

Pewenue.
Pentenue mo aganoruu ¢ 3aganueM 7.1

MaxkcuMaJadbHbIN 0211 32 3aganue — 17 0aJ1710B.
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3ananme Ne 8.1

Ycaosue:
Macca Connna passa 1.99 * 10% kr, a Macca ogHoro atoma Bogoposa cocrasmusier 1.67 * 10727 kr.
[Tonarasi, 4To 3B€3/1a COCTOUT JIMIIb U3 BOJIOPOJIA, a ranaktuka Mueunsiii Ilyms coctout u3z 400 muipa
3BE31, MoA00HBIX COJNHILY, OLIEHUTE KOJIMYECTBO aTOMOB, CoOJepKamuxca B 125 mupa ramakTHK
(cuutath ux nogoOHbIMU Mieunomy Ilytu), BuaMMbIX B HacTosiee Bpemst ¢ 3emiid. OTBET T0JIKEH
UMETh MpeJICTaBlICHNE BUA:

K * 10F
rae K — koaddunmenT, okpyri€HHBIN 10 necaThix, E — crenens uncna 10, okpyrinéHaHas 10 1ebIX
U 3aJ1a10IIast TOPSIIOK BETMYNHBL.

IpasuiabHblii oTBet: 6.0 * 107

TouHoe coBagenue oTBeTa — 2 0aJjjia.
TouHoe coBIIageHNE OTBETAa — 5 0aJLI0B.
MaxkcuMaJabHBINH 0aJ11 — 7 0aJ1J10B.

Pewenue.
MckoMoe KOIu4ecTBO aTOMOB, cojepxkaiuxcs B Tesie Muednoro [lytu, ects

_ m@ X N* X NGalames _ 199 ) 1030 Kr X 4 - 1011 X 125 . 1011 ~ 6 0 1079

N,
“ my 1.67- 10727 kr
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3aganue Ne 8.2

Ycaosue:
Macca Connna passa 1.99 * 10% kr, a Macca ogHoro atoma Bogoposa cocrasmusier 1.67 * 10727 kr.
[Tonarasi, 4To 3B€3/1a COCTOUT JIMIIb U3 BOJIOPOJIA, a ranaktuka Mueunsiii Ilyms coctout u3z 400 muipa
3BE37, Mo100HbIX COJNHIlYy, OLIEHUTE KOJMYECTBO aTOMOB, cojJepkamuxcs Bo BceneHHol, ecnmu
noyiarath, 4to € coctaBisaroT 1000 Mipa rajakTHK (CUYMTaTh WX MOA00HBIMU Miteunomy [lyTm).
OTBeT 10JKEH UMETh Mpe/ICTaBICHUE BHUIA:

K * 10F
rae K — koa¢dunmenT, okpyri€HHbIN 10 necaThix, E — crenens uncna 10, okpyriné€HHas 10 1ebIX
Y 33J1a1011ast MOPSA0K BETUUYUHBI.

MpasuiabHblii oTBet: 4.8 * 10%

TouHoe coBagenue oTBeTa — 2 0aJjjia.
TouHoe coBIIageHNE OTBETAa — 5 0aJLI0B.
MaxkcuMaJabHBINH 0aJ11 — 7 0aJ1J10B.

Pewenue.
Perenne nmo anasoruu ¢ 3amaguem 8.1
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3aganme Ne 9.1

YcioBue:
B caMblii MUHHATIOPHBIN TeaTpadbHBI OMHOKIIb MOKHO BH3yallbHO HAOIIOATh 3BE3/1bI BETUUYNHON
1o +8.5™. YuureiBas, uto Buaumas 3BE3aHas BenmumHa Cupuyca pasHa — 1.5™, onpenenure, BO
CKOJIBKO pa3 OCBELIEHHOCTb, co3zgaBaeMas Cupuycom, Oosbllie OCBEHIEHHOCTH CAMBIX TYCKJIBIX
3BE3]1, BUIUMBIX B 3TOT OMHOKIIb. OTBET OKPYIJIUTE 10 LEIIBIX.
@opmyna llozccona:
mg —mp = —2.51g g—j
)

rae ml, m2 — BuAMMBIC 3BE3/IHBIC BEJIMUMHBI IBYX MCTOYHHMKOB cBeta; El, E2, — ocBeménnocru,
CO3/1aBacMbI¢ HCTOUHHKAMHU B MECTE, T'JIe HaXOIUTCS HaOJII01aTelIb.

Ipasuasubiii orBer: 10000; [9980;10020]
TouHoe coBagenue oTBera — 7 0aJ1J10B.

Pewenue.
N3 popmymel [lorcona cnemyer, 4ro
Es

— 10—0.4(m2—m1) — 10—0.4(—1.5—8.5) — 104 — 10000
Ey
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3aganue Ne 9.2

Ycaosue:
B Teneckomn-pedaekTop ¢ nuamerpoM o0beKTHBA, paBHBIM 200 MM, MOXXHO BH3yalbHO HaOIIOaTh
3BE3116I BenuuuHON +13.5™. VuureiBast, uto BuauMas 38E3aHas BeanurHa Cupuyca pasHa — 1.5 ™,
OTIpeZIeNIUTE, BO CKOJIBKO pa3 OCBEUIEHHOCTh, co3laBaeMass Cupuycom, OoJibllie OCBEHIEHHOCTH
CaMbIX TYCKJIBIX 3BE3/1, BUIUMBIX B 3TOT OMHOKIIb. OTBET OKPYTIUTE JI0 LIETBIX.
@opmyna llozccona:
mg —mp = —2.51g g—j
,

rae ml, m2 — BuAMMBIC 3BE3/IHBIC BEJIMUMHBI IBYX MCTOYHHMKOB cBeta; El, E2, — ocBeménnocru,
CO3J1aBacMbI¢ HCTOUHUKAMHU B MECTE, T'JIc HaXOIUTCS HAOJI101aTeIb.

Ipasuasubiii oreer: 1000000; [999000;1001000]
TouHoe coBagenue oTBera — 7 0aJ1J10B.

Pewenue.
Perenne nmo anagoruu ¢ 3amaguem 9.1
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3aganue Ne 10.1

Ycaosue:

[apoBoe ckorienne MS conepxkut npudausurtensbHo 400 Teicay 3BE€3a U umeer nuametp 50 mk.
OreHuTE CPEAHIOI0 KOHIICHTPAIUIO 3BE3 (KOJTMYECTBO 3BE3I, MPUXOISAIINXCS HA SAMHUILY 00bEMa)
B 3TOM cKoreHHH. OTBET BEIPAa3HTe B IIK >, OKPYIJIUTE JI0 JECATHIX.

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

4
V= §TL’R3,
20e R — paouyc wapa, © = 3.14.

IpaBuabubiii oTBeT: 6.15; [6.1;6.2]
TouHoe coBIajgeHne 0TBeTa — 6 0AJLT10B.

Pewenue.
CpeHIoI0 KOHIICHTPAIUIO 3BE3/] B 3TOM CKOILICHUH, COTIIACHO OMPEACIICHUIO, MOYKHO 3aIiCaTh TaK
N, N, 3N, 40-10° 3
n—=-—= =6.1 ok °.

V. 4xR3  4mRd} 65450
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3aganue Ne 10.2

YcaoBue:
[apoBoe ckormenne M3 coxepxut npubdauszurenpHo 500 Teicsd 3831 1 umeet auamerp 110 mk.

OueHuTe CpeHIOI0 KOHIIEHTPAIUIO 3BE3] (KOJIMUECTBO 3BE3/I, MPUXOIALINXCS HA €IUHULLY 00bEMa)

B 3TOM ckorieHnH. OTBeT BBIPA3UTE B HK-B, OKPYINIUTE 10 ACCATBIX.

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

4
V= §TL’R3,
20e R — paouyc wapa, © = 3.14.

Ipasuasnbiii oreer: 0.70; [0.60;0.80]
TouHoe coBIajgeHne 0TBeTa — 6 0AJLT10B.

Pewenue.
Penrenue mo aganoruu c¢ 3amanueM 10.1
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