01.10.2023, 15:59 Cupuyc.Kypcbl — OTKpbITasi OHNamnH-wWKona pa3BuTus TanaHTa

ActpoHomus. 11 knacc.

7:00—21:00 2 okt 2023 1.
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Cupuyc.Kypcbl — OTKpbITasi OHMaiiH-wKona passuTus TanaHta

01.10.2023, 15:59

10 6annos

Ha pucyHke npeacTtaeneH dparMeHT 3BE30HOM KapTbl, COOEPXKallUMi OOHO CO3Be3ave.
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OTKpbITb N306paXEeHUE B OTAENbHOW BKaaKe

Kak HasblBaeTcsa 970 co3Be3ane?

Teney
Merac
Bononac
Opén
bonbwaa Megseaunua
bnusHeubl
Jlnpa
OpwvoH
Lleden

Jlebepb

Kakomy 6onblioMy Kpyry (MoyTun) napasnnefbHbl BepTUKabHble rpaHuLbl JaHHOro co3Be3ans?

MaTeMaTnyecKkoMy ropu3oHTY

2017
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MepBomy BepTuKany

HebecHomy akBaTopy

BnunanexalueMy Kpyry ckioHeHus

IKNINNTUKe

Kak HasbiBaeTca 3Be3fa, o603HaveHHasa undpoit 1 Ha pucyHke?

Anbdepal,

Monnykc

Purenb

Kanenna

Bera

ApkTyp

[leHeb

®omanbrayT

AnbpebapaH

AHTapec

YTO MOXXHO CKasaTb O COOTHOLIEHUN MPSAMbIX BOCXOXOEHUA (a1 n a2) 3géan 1 n 2?

a1 > a9

a1 = 9

a; < a9

HeBoaMo)xHO onpeaennTb No gaHHOMY PUCYHKY
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Cupuyc.Kypcbl — OTKpbITasi OHMaiiH-wKona passuTus TanaHta

11 6annos

Ha pucyHke npeacTtasneHbl norpaHnyHble cytouHble napannenv (A u C), kotopble ConHLe onvcbiBaeT b OAVH
pas B TeyeHune roaa, v cepeaviHHas napannens B ana »xutena cpefHnx cesepHbix WupoT. byksamu V' o6o3HayeHb!

ero To4kKm Bocxopda, a 6YKBaMI/I Z — TOYKU 3aKaTa.

OTKpbITb N306paXkeHne B OTAENbHOW BKaaKe

Buammas 4acTb KaKoi CyTOYHOW napanien uMeeT yriosyto Mepy, pasHyto 180°7?

() Napannens A

() Mapannens B

O Mapannens C

() HeBoaMoxXHo onpeaennTb 0AHO3HAYHO

C KakunM 60/bLLINM KpyroM HebecHol chepbl MOXHO OTOXAECTBUTb CYyTOUYHYIO Napannens B?

() MaremaTnyecKmii ropusoHT

() HebecHblit aksaTop

O SKAUNTUKa

() He6ecHbiii MepuanaH

O MepBbi BepTUKanN

O BepTI/I Kan ceeTtuna

YeMy paBHa pasHOCTb a3nuMyToB Touek Vo n Z2?
O a5

) 90°
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180°

270°

360°

HeBo3mMo)XHO onpepennuTb 0OAHO3HA4YHO

Yemy paBHa pasHOCTb BbicoT CoMHLa B ToYKax ero sepxHen kynoMuHauuy K1 v K3? Yron mexay nnockoctaMu

HebeCHOro aKsaTopa 1 aKNUNTVKK paBeH 23.5°.

11.8°

23.5°

47.0°

70.5°

94.0°

HeBo3mMoO)XHO onpenennuTb 0AHO3HAYHO
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11 6annoB

HaHa cepusa doTorpacduin 3aTMeHns, HabnoaasLweroca ¢ Tepputopun KaponuHckux octposos B 2016 rogy. Kagpsbi

Nnosly4eHbl C MOMOLbIO TENNECKOMNA C CbI/IJ'IprOM.

UT: 01:55

UT: 03:15

OTKpbITb N306paXeHne B OTAENbHOW BK/IaAKe

Kakon Bug 3aTtMeHuns Habnoganu astopbl dotorpapun?

YacTtHoe

NMonHoe

KonbueobpasHoe

MonyteHesoe

HeBo3MOXHO onpeaennTb 0AHO3HAYHO

B Kakne MecsLpbl roga BO3MOXHO HabntogeHne CoNHeYHoro 3aTMeHus ¢ CeBepHoro nontoca 3emnn?

AHBapb

®esBpanb

MapTt

Man

WNionb

CeHTa6pb

Hos6pb
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Hekabpb

|_|pl/l KaKnx yCnoBmax BO3MOXHO HabnogeHue ¢ MOBEPXHOCTN 3eMnn cConHeYHoro 3aTMeHuna?

Y3nbl nyHHO op6uTbl AOMKHbI pacnonaratbcs Ha npamon «3emna-ConHue»,
a JlyHa — npeb6biBaTb B pa3e HOBONYHMS

Y3nbl nyHHON opbuTbl HE AOMKHbI pacnonararbcs Ha npaMon «3emnsa-ConHue»,
a JlyHa — npeb6biBaTb B hase HOBONYHUS

Y3nbl nyHHO op6buTbI AOMKHbI pacnonaratbcs Ha npsimon «3emns-ConHue»,
a JlyHa — npeb6biBaTb B ¢pa3e NoSHONYHMUS

Y3nbl nyHHO op6uTbl HE AOMKHbI pacnonaratbcs Ha npsamon «3emna-ConHue»,
a JlyHa — npebbiBaTb B pa3e NofHONYHMUS

B kakom BpeMeHHOM MHTepBasne Morna ObITb 3aKt0YeHa MaKCManbHas NPOAO/HKNTESTIbHOCTb Cba3b|,

npencTaBneHHon Ha kagpe N25?

(0,7.5) MuH

(7.5,10.0) MuH

(10.0,15.0) muH

(15.0,20.0) muH

(20.0,25.0) MuH

HeB0O3MO)XHO O4HO3HA4YHO ornpepennTb
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18 6annos

YcTaHOBWTE COOTBETCTBUE Mexay n3BeCTHbIMU y‘-IéHbIMVI npowsioro, CbirpaBWNMN BaXXHYH POJib B CTaHOBNEHUN

aCTPOHOMUKN KaK HayKWn, N X BEJTMKUMW HayYHbIMW TpyOaMK.

fanuneo lanunen Anbmarect
(140 r. H. 3.)
Knasouit MTonemeil [NepBbil 3BE3HbIN KaTanor B EBpone

(134 r. poH.3.)

3BE3OHbIN BECTHUK

(1610 r. H. 3.)

lcaak HbtoTOH

MaTemMaTnyeckme Havana HaTypaanoM

[Mnnapx Hukencknmn
dunnocodunn

(1687 1. H. 3)

oxeiime Knepk Makceens 06 ycToMynBoCTN OBMXeHNs Konel, CaTypHa

(1859 r. H.3.)

YcTaHOBUTE COOTBETCTBUE Mexay M3BeCTHbIMU q)aKTaMI/I/SaKOHaMVI/CI/ICTEMaMI/I Mnpa B aCTPOHOMUN 1 y‘-léHbIMI/I,

OTKPbIBWMMW NX.

LLlapoobpasHocTb 3eMnn MNTonemen
[eoLeHTpUYECKasa cucTeMa Mupa KonepHuk
3aKoH nnowanen ona gB/xXeHusa nnaHeT Kennep
[envoueHTpnyeckas cucteMa Mmpa ApucToTenb

[aHa dopMynunpoBKa cnefyoLLlero M3BeCTHOro 3aKoHa:
Opb6uta nobovi nnaHeTsbl, ABuxyLerics Bokpyr CoHLaE, ecTb X, B 0O4HOM 13 (pOKYCOB KOTOPOIro/KOTOpOL
Haxoautca Y.

Onpegenute X:

Mpamas

Mapabona
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01.10.2023, 15:59 Cupuyc.Kypcbl — OTKpbITasi OHNamnH-wWKona pa3BuTus TanaHTa

Mnep6ona

OKpYy)>XHOCTb

Snnunc

LUnknonpa

Kapavoupa

Cnupanb Apxumepa

Onpepenute Y:

MnaHeta OnuTep

LLlaposoe 3Bé3gHoe ckonneHne M13

Fanaktuka M31

ConHue

CkonneHue ranakTuk Abens

BceneHHas
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11 6annoB

HaH konnax dotorpaduin OnuTepa B pasnuuHbix hasax, Nofy4YeHHbIx ¢ nona no aekabpb 2022 roga. YkasaH

YINOBOW AnamMeTp, n3obpaxeHns npsmble.

®a3sbl lOnuTepa ¢ utona no aekadpb 2022 roga

83

30.07 (44.8") 30.08 (48.5") 19.09 (49.8") 07.10 (49.7")

> & 8

14.10 (49.3") 31.10 (47.7") 04.12 (43.2") 05.12 (43.0")

OTKpbITb N306paxeHne B OTAENbHON BKNaaKe

Vicnonb3ys anarpaMmMy OCHOBHbIX KOHOUIypauuii NnaHeT ¢ TOYKW 3peHnss 3eMHOro HabnogaTtens,

npencTaB/ieHHYH MO CCbIKe, OTBETbTE Ha cnefytole BoOnpocChl.

Kakoro yncna HOnutep 6611 Hanbonee 6M30K K KOHOUIypaumm NpoTUBOCTOAHNA? OpbuTy 3eMnn cumTaTthb

KpyroBou.

30 utons

30 aBrycra

19 cents6ps

7 okTA6ps

14 oxra6ps

31 oxra6ps

4 nexabps

5 nekadps

Kakoro uncna OnuTep 6bin Hanbonee 6M30K K KOHOUTypaLmMmn 3anagHoin keagpatypbl? OTMETUM, YTO UHTEPBAN
MeX Iy AaTaMu NpoTMBOCTOAHUSA 1 KBaapaTypbl FOnuTepa (BOCTOYHOM MW 3anafHoN) COCTaBASET B CPEAHEM

87 cyTok.

30 urons

30 aBrycra
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19 cenrsa6ps

7 OKTAOpPS

14 oxra6ps

31 oxra6ps

4 nexabps

O nexkadpst

B kakoe BpeMsi CyTOK 1 B Kakoi cTopoHe HebocBoda MOXHO 6bino HabntogaTte KONuTep B 3anagHol KBagpaType?

C nonyHoun n o yTpa, B 3anagHon ctopoHe HebocBoaa

C nonyHouun n no ytpa, B BOCTOYHOW CTOpOHE HebocBoaa

Mocne 3akaTta n go NMoJIyHO4N, B 3anapHom CTOpOHEe HebocBopa

Mocne 3akaTta 1 4o NONyHO4YN, B BOCTOYHON CTOPOHE HebocBoAa

Mo gaHHbIM PUCYHKa OLIEHUTe OTHOCUTENIbHOE 3MeHeHe yrnoBoro avametpa tOnutepa B nepuof ¢ 30 nions
no 19 cenTabpa. B kayecTBe ONOpHOro 3Ha4YeHns creayeT NCNoMb30BaTb 3HaYeHVe yroBoro avamMerpa lOnutepa

oT 19 cenTabpa. OTBeT BblpasnTe B MPOLLEHTaX, OKPYIrNnTe A0 LenbIX.

Yucno
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Cupuyc.Kypcbl — OTKpbITasi OHMaiiH-wKona passuTus TanaHta

12 6annos

HaHbl doTorpaduu TpEx aHaneMMm, NoyYeHHbIX N3 PasHbIX TOYEK CEBEPHOro reorpacdryeckoro nosywapus

B Te4eHne roga.

OTKpbITb N306paXeHne B OTAENbHON BKNafgKe

AHaneMmMa — KpuBas, COAMHANLLAA PAa MOCIe40BaTeIbHbIX M0/10XeHui Co/iHLa Ha 3eMHOM He60CBO/E,
3aPUKCUPOBAHHBIX YePe3 OANHAKOBbIE MPOMEXYTKY BPEMEHU 1 B OAHO 1 TO XK€ BPEMS rPaKaaHCKuX CyTOK

B TeyeHue Bcero roga. Mopma aHaneMmbl Ha HebocBofe 3eMsiv UMEET B BOCbMEPKY 1 ONPeaesiaeTcs Paaom
¢aKTopoB. Bbicluas Touka Ha aHaneMmme, NMeLyas HanbosbLee CKITOHEHWE, COOTBETCTBYET IeTHEMY
COMTHLECTOSHMIO, HU3LLAESA (C HAUMEHBLUVIM CKITOHEHWEM) — 3uMHeMy. [lepekpecTue B «BocbMEpke» CorHLe

3aHVMaerT [Ba pai3a B rof, B cepefviHe aripejid 1 B KOHLe aBrycra.

Pa3Has opueHTaLmMsa aHarieMM Mo OTHOLLUEHUIO K FOPU30OHTY 0bycnoBneHa cbéMKoi ConHLa B pa3Hoe BpeMs OHs.
Mpu aTOM KaMepa BCE BpeMs [OMKHa ObITb OPUEHTMPOBAHA B OOHY U Ty e CTOpoHY cBeTa. OxapakTepuayinte

BpeMmsi CyTOK, Korfa bbiiv noslydeHbl aHaneMMbl, a Takyke CTOPOHY CBeTa, B KOTOpYto Bblla opreHTUpoBaHa

Kamepa.
AnanemMa A: CbEMKa Benach YTpOM BeYyepom OKOJ10 NONyAHA |, kKamepa
OpMEeHTMPOBaHa Ha or 3anap BOCTOK
AHanemma B: CbEéMka Benach YTpOM Beyepom OKOJ10 NOJSIYAHA , Kamepa
OpMeHTUPOBaHa Ha lor 3anag BOCTOK
AHanemma B: Cbémka Benach YTpOM Beyepom OKOJ10 NONyAHA |, kamepa
OpuMeHTUPOBaHa Ha lor 3anag BOCTOK

Bcnepcteure ananNTUYHOCTN 3eMHON 0pbUTbI U HEPABHOMEPHOMO ABMKEHWA 3eMnn nonoxeHna ConHua

Ha BepxHeW neTne «BOCbMEPKIM» PaCMofioXeHbl BAvKe Opyr K ApYry, a Ha HVKHEeN netne — ganblie. 3emMns
OBWXeTcs BbICTpee BCero no opbute B OKPECTHOCTW CBOEro nepurenna — 6nvkanwen Kk ConHLy To4YKn opbuTsl,
a Mef/ieHHee BCero — B OKPECTHOCTW adenuns, camoi ganékon ot ConHua Toukn. OnpegennTe OeHb, Onvkanwnm
K JaTe npoxoxaeHus 3emMnén nepurenusa. CnegyeTr oTMETUTb, YTO B OKPECTHOCTM 3KCTPEMaSibHbIX TOYEK KPUBO

CbEMKa Benachb C MaKChMasbHOM l-IaCTOTOVI, 4yTOOBbI npopa60TaTb OetanbHee JaHHY KPUBYHO.

[leHb neTHero conHuecTossHNA

[leHb oceHHero paBHOOEeHCTBUSA

[eHb 3MMHero conHLUecTosHNSA

[eHb BeceHHero paBHOAEHCTBUSA

C ncnonb3oBaHMeM NiLlb AaHHbIX GoTorpaduii onpeaennTe CKIOHeHNe y3na «BOCbMEPKIM» aHanemMMbl. OTBeT

Bblpa3uTe B rpafdycax, OKpyrnuTe 4o uesbix. Yron Mexmay aKBaTopoM 1 aKAUNTuKol paseH 23.5°.
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01.10.2023, 15:59 Cupuyc.Kypcbl — OTKpbITasi OHNamnH-wWKona pa3BuTus TanaHTa

12 6annos

I'queMy Befyuine KoCMnieckmne gepxaBbl CTPEMATCA CTPOUTb KOCMOOPOMbI KakK MOXXHO Bnmxe K 3KBaTOpy?

BbibepuTte rnaBHyt NPUYMHY Takom TEHAEHLNN:

Ha akBaTope 6onblue ICHbIX AHel, 4To faéT 6onblue oKoH ansa 3anycka KA

Ha sakBaTope caMmoe cnaboe MarHMTHoe nosne 3emMnu, 3Ha4YUT, MeHbLLEe NoMeX
ansa pa6otbl anekTpoHnkn KA

Ha 9KBaTOpEe CaMbie BbICOKME TeMMnepaTypbl aTMOCd)epr, a 3Ha4yunT, n CamMmblie
BblICOKMe TeMnepaTtypbl ropeHunsa TornJsinea

Ha akBaTope camas BbiCOKassi CKOPOCTb TOUEK NoBepxXHOCTU 3eMnu
OTHOCUTENIbHO €€ LieHTpa. ATO NO3BONSAET CYLWECTBEHHO 3KOHOMUTb TOMN/INBO
npu sanycke KA Ha okonosemHyio opbuty

YcTaHOBWTE COOTBETCTBUE Mexay pasnnydHbIMU NeTaTesibHbIMK anrnapataMn 1 BO3MOXHbIMW 3Ha4YeHUAMN UX

CKOpPOCTHN BONM3W MOBEPXHOCTN 3emnn, OI'Ipe,D,eJ'IéHHbIMI/I OTHOCWUTEJIbHO LLeHTpPa MJjlaHeTbl.

BannucTnyeckun cHapsg 0<V<79km/c

ICKyCCTBEHHbIN CAYTHUK 3eMn

Ha Kpyrosow opbure V =T79«m/c

A\CKyCCTBEHHbIV CNYTHUK 3eMn
Ha annunTMuYeckonm opbute, B nepuree

7.9 <V <11.2km/c

ABTOMaTMYeCKaa MexnnaHeTHas CTaHLms,
ylweawas ot 3emnu no napabonmnyeckom
opbuTte V =11.2 km/c

ABTOMaTMYeCcKasa MexniaHeTHas cTaHuus,

ylweglwas oT 3eMnu rno runepbonmnyeckom 11.2 < V < 16.65 km/c
opbuTe 1 ABMXKYLLAACS OTHOCUTENbHO

ConHua no annunTuYeckom opbute

V > 16.65 km/c

ABTOMaTM4yeckasa cTaHLuus, yweawas
OT 3eMN B MEX3BE3HOE NyTellecTBme

CKOpOCTb MNCKYCCTBEHHOIO CNYyTHNKa BGMJ'II/I, OBVXXYyLlerocqd no prFOBOM op6|/|Te Ha BbICOTE h, MOXeT bbITb

onpefeneHa Gpopmynon:
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Cupuyc.Kypcbl — OTKpbITasi OHMaiiH-wKona passuTus TanaHta

rone Vo = 7.9 km/c — nepBsas KocMuyeckas CKopocTb y nosepxHocTn 3emMnu, Rg = 6371 kM — pagnyc 3emnu,
h — BbicoTa opbuTbl Hag NoBepxHOCTbio 3eMnu. Onpeaenvte opbUTanbHYK CKOPOCTb MEXAYHaPOOHO
KOCMUNYECKOW CTaHLMK, OBMXKYLLENCS No Kpyrosoi opbuTe Ha BbicoTe 418 kM. OTBeT BbipasnTe B KM/C, OKPYInnTe

00 OeCATbIX.

Yucno

5 6annos

[aH rpaduk 3aBMCMOCTU KONMYECTBA COMHEYHbIX MATEH OT BPEMEHMW HabnogeHuii (KpacHas NMHKA), Mo cyTu
BbIpaXKatoLLNii CTEMEHb CONHEYHOI aKTUBHOCTU.

300

%Om m_m_Q___”__“j___mwmmmfmm__}__
200 | s ; S : R Tpamaiian|
100 |

50

KonunyecTBO COMMHEYHbIX NATEH

2006 2008 2010 2012 2014 2016 2018
Bpewms, rog

OTKpbITb N306paXeHne B OTAENbHOW BKAagKe

|/|CI'IOﬂb3yg NWWb OaHHbIN rpaq)vn(, onpepnennTte nepunon cofnHeyvyHon akTueHocTu. OTBET Bblpa3nTe B rogax,

OKpYyrnuTe 4o nonyroda.

Yncno

Ha pricyHKe OTYETNIMBO MpOCMaTPUBAETCS MMaBHbIi MaKCMyM KpuBoli, cooTeeTcTBytowmin nety 2014 roga
(2014.5 rop no wkane BpemeHn). OnpenenuTe rof, B KOTOPbIV CedyeT OXnaaTb CledyoUnii raBHbI MakCUMyM

COJTHEYHOW aKTUBHOCTM.

Yucno
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Cupuyc.Kypcbl — OTKpbITasi OHMaiiH-wKona passuTus TanaHta

5 6annos

[ana dotorpadums HekoTopoh MecTHOCTU CeBepHOro reorpadryecKoro NoayLapus ¢ ykasaHneM rnooXeHuns

CYTOYHbIX Napannenen ConHua B OHW CONHLECTOAHWIA N PAaBHOLEHCTBUIA 1 €r0 BbICOT B BEPXHEN KyNbMUHALNN

B 3TW OHW.

IHe6ecHbIN MepuanaH
1

1
+}'IeTHee coJiHuecTosiHue (77°)

[ ;
IBeceHHee paBHoAeHcTBUE (53.5°)

13UMHee conHuecToaHue (30°)

OTKpbITb N306paXeHne B OTAENbHON BKAagKe

Kak na3eectHo, ckioHeHne ConHua B TeYeHue roga N3MeHsIeTcs B cnenyrouwem nHTepsane:

—e <y < e, rnee = 23.5°

BbicoTa cBeTua B BEpPXHEN KyIbMUHALWN K KOOIy OT 3eHUTa ONpPeaenseTcs BbipaXXeHneM:

hmaa: =90° — ¢+5,

3[0ecCb ¢ — WKnpoTa MECTONOJTIOXEHNA Habnogartens, 0 — CKJIOHEHVe cBeTuna. Onpenenvwe WnpoTy MecTa

cbémku. OTBET Bblpa3nTe B rpaflycax, OKpYriuTe 0o OeCATbIX.

Yucno

https://lab.sirius.online/#/contests/7032/export

16/17


https://uts.sirius.online/smt-portal/content/_image/d9b001438cd72010102037a48b64caf75de6b979

01.10.2023, 15:59 Cupuyc.Kypcbl — OTKpbITasi OHNamnH-wWKona pa3BuTus TanaHTa

5 6annos

Ha pucyHke A npeactaBneHa dotorpadusa 3eMnu, noay4yeHHas ¢ MOBEPXHOCTU JTyHbI.

OTKprTb n3ob6pakeHne B OTAENbHOW BKIaAKe

Onpepnenute BeNUYUHY NMHENHON Gadbl 3eMIN B MOMEHT CbeMKN. BamM MOXeT okasaTbcs nonesHa ata potorpadus

C OOMNOJNTHNTENBbHBIMW MOCTPOEHNAMN, NPpeAcTaBeHHaa Ha PUCYHKeE b. OTBeT OKpyrnnTe 0o COoTblX.

JInHeviHovi pasoii wapoobpasHovi nnaHets! (Y ) HasbiBaeTca 6e3pasmMepHas reoMeTpudYecKas BendimHa,

oripeferiisemMas BbiparkeHnem snaa.

3echb d— HIMpriHa cBeTsioro cepna/Bb/nyKﬂoy“/ Yactv BUOVMOIo AncKa rjiaHeThl, 0/7pe,ﬂé/76'HHaﬂ B/]jOJib €ero ocv

cuMmMmeTpun,; D— AVaMeTp KPYIrJjioro ANCKa rJiaHeTbl B TOT )K€ MOMEHT BPEeMEeHU.

Yucno
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