3adanus npuesacumenvrozo smana BeOI 2024 /25 no acmponomuu 8 xaacc

MakcuMmasibHOE KOJIMYeCTBO 0aJyIoB 3a onumiuanay — 108

Saganus 1-2.
1) BeiGepure 0GBEKTHI, KOTOPBIE TEOPETUIECKM MOXKHO YBUJETH Ha Hebe 1 stHBapst m3 000 TOYKH HA TEPPUTOPUM
Poccun.
Coumnne
Kanomnyc (Anbda Kust)
TLnes bt
Bosbimoe Mareuranoo Obsrako
Jlyna
e Mapc

Kpurepuii orieHUBaHUA: 3a KaXK/Iblif BEPHBI 0TBeT — 2 basuia. 3a KaxK/ Iy omubKy cauMaercs 1 6asur. Beero 6 6amios

2) Kakoit u3 mepevuncIeHHbIX 00bEKTOB PACIIONOXKEH JIAJIBINE BCEX OT 3EMJIH?
o Conne

Kanomnyc (Anbda Kust)

ILessnnr

Bouibioe MarejuianoBo O6Jrako

Jlyna

e Mapc

Kpurepuit orieHuBaHMUs: TOYHOE COBIAJIEHNE OTBETa — 2 Oasuia
MaxkcumanbHbIll 6aJ11 3a 3agaHne — 8

3aganue 3.
YcTaHOBUTE COOTBETCTBHE MEXKY ABICHUSIMHU W MECTaMU, TJIe UX MOXKHO HaOJIIOIATh.

Yacosas zona UT + 14 Mypmanck
Ilonsapuerit 1eHb FOmurep
Cupnyc npumepHo B 1° or 3eHuTa Bononas Bukropust
Bocxog, Conaiia 15-16 pa3 3a cyTku Ocrposa Jlaiin (Kupubarn)
Barmenne Cosnnna Espomnoit MexkIyHApOIHAS KOCMITYECKasi CTAHIIHST

Kpurepuit orieHuBaHUA: 33 KaxK/Iyi0 BepHyio napy — 1 6asi. Beero 5 6asuos

3aganue 4.

Bribepure BeIMYUHBI WK JJAHHBIE, KOTOPbIE MOXKHO IIOJIYYUTh U3 ACTPOHOMUYECKUX HAOJIIONEHIIH.
e IlocrosimHast ABoraapo

XUMUYIECKUN COCTAB MAHTUHA 3eMJIU

CkopocTth cBeTa

Kucmornocts pacTBopa

MecTtHOe Bpemst

T'eorpaduyueckue KoopAMHATHI

Kapnmorpamma

Pamgnyc 3emun

TBépmocTs criaBa

o Xummnuecknii cocras Comniia
Kpurepuit orieHuBaHUs: 3a KaxXK[blil BEPHBIN 0TBET — 2 Oajuia. 3a KaXKIyio OMMOKYy cHuMaercs 1 6aJi.
Bcero 10 6amios



3adanus npuesacumenvrozo smana BeOI 2024 /25 no acmponomuu 8 xaacc

3aganus 5-8.
Ha pucynke nsobpazkeno okondanme mokpbiTuss Mapca Benepoit B ToM BHje, B KOTOPOM €ro MOYXKHO OBLIO HaOJIONAThH
13 okrsibpst 1590 roma B FOxkuoM mostyrmapun 3emuin. Tak:ke B Kajpe BUJIHBI J[Ba CITyTHHUKA.

5) BoiGepure Ha3BaHUS ITUX CILYTHUKOB.
e Ilnyron n Xapon
e Kacrop u Iomnykc
e lannmen n Kammucro
e Dunesan u Jnona
e Doboc u eitmoc
o Apwasb u YMOPHUIH
Kpurepuit onleHUBaHusI: TOYHOE COBIIaJeHNE OTBeTa — 4 Oasia

6) B sror momenr paccroguue or 3emun 10 Benepnr cocrasisio 1.280 a. e., mo Mapca — 2.395 a. e. Oupenesure
paccrosiaue mexkty Mapcom u Bernepoii. OTBer BbIpasnTe B MIJJIMOHAX KUJIOMETPOB, OKPYIVIMTE JIO AECATHIX.
1 a. e. = 149.6 MytH. KM.

Kpurepuit orieHuBaHUs: TOYHOE COBIIaJIEHNE OTBeTa — 6 OaJLIOB

7) Yruosoit pasmep Berepbl B MOMEHT TOKpbITHsI cocTasisn 13”. Onpenenute yriosoit pasmep Mapca. OTser Bbipasure
B YTJIOBBIX CEKYHJIAX, OKPYIVINTE JIO [EJIbIX.
Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHAE OTBETa — 7 OAJLIOB

8) B KakoM CO3Be3/[MU TPOU30IILIO TIOKPBITHE, €CJIU U3BECTHO, YTO TIAHETHI HaXoamnch B 34° k 3amany or Comana?
o Kaccuomnest

Becnr

JleB

Boabmast Menseauiia

3Meenocer]

Osen

Bimzuernnr
e Crperner
Kpurepuit orieHUBaHUA: TOYHOE COBIIAJIEHNE OTBETA — D OAJLIIOB



3adanus npuesacumenvrozo smana BeOI 2024 /25 no acmponomuu 8 xaacc

Saganus 9-10.

KosmmgecTBo conmnevnoit sHEPrun, KOTOPOe MaaeT 3a €IMHUILY BPEMEHH Ha, €IMHUYIHYIO TIJIOMIAJIKY, PACIIOIOXKEHHYIO TTep-
[IEHINKYJISIPDHO COJIHEYHBIM JIydaM Ha paccTosiHnm 1 acTpoHOMu4Yeckoi enuauiibl 0T COJTHIA, HA3BIBAIOT COJTHETHON TOCTOSIH-
woit. Ona pasna 1360 Br/m? . Ilpu ysemmaennn paccrogmus ot CoTHITA KOTMYECTBO SHEPIUH YMEHBIIACTCA TTPOIIOPIMOHATLHO
KBaJIpaTy paccrosuus: E o 12,

9) CKoJIBKO 3HEpruy 3allacaeT cojlHedHas Garapes mIomapio S = 2 M2 3a t = 3 yaca pabOThI, eC/TH KOCMIYECKHil alllapar,
Ha KOTOPOM OH& PAaCIIOJIOXKEHA, HaXOAUTCsl Ha paccrosun ¥ = 5 a. e. or Cosana? Cuwnraiite, 4To Ha HOA3apsIIAKY Oarapen
naer 20% mnamaroniero mamydennus. CoJIHEUHbIE JIydd TAJAlOT MEPIEHAMKYISAPHO NoBepxHocTH Oarapen. OTBET BBIpasuTe
B KIWIOJKOYJISIX, OKPYTJIUTE JI0 JIECSTHIX.

Kpurepuit orieHUBaHUA: TOYHOE COBIIAJIEHNE OTBETA — 7 OAJLIIOB

10) Kak mn3MeHMmIoCh Obl KOJIMUECTBO 3allacéHHOM 9Hepruu, eciau Obl HaHes b Garapen Oblia pasBepHyTa 10J| yraoM 45°
K COJTHEUHBIM Jrydam?
e YBeIUInIoCh
e YMEHBIIUIOCH
e He uzmenusoch
Kpurepuit orieHuBaHMs: TOYHOE COBIIaJIeHNEe oTBeTa — 4 Oasiia

Samanuga 11-12.

[Ipeamonoxum, o 3emiis BHE3AITHO CTaJIa BPAIATHLCS BOKPYT CBOEH ocu B 2 pa3a ObIcTpee.

11) Kakwue u3 nepeunciennbix Beauuud HE usmenwiucs 6617 Cunraiite, 9T0 €IUHUIBI U3MEDEHUST BPEMEHH OCTAJIHMCH
TaKUMU Ke.

o [Ipomo/KUTEILHOCTD COJIHEYHBIX CYyTOK

CKOpOCTh CYyTOYHOIO JBUXKEHUs 3BE3J] 110 HEDY
CkopocTth cBeTa
IIpomomxuTeIbHOCTD TOIA
Tlepuon cmennt da3 JIynbr

YacroTa IPUIUBOB U OTJIMBOB
e Yacrora COJIHEUHBIX U JIyHHBIX 3aTMEHUI
Kpurepuii orieHUBaHUA: 3a KaxXK/Iblif BEPHBIl 0TBeT — 2 basuia. 3a KaxK /Iy ommbOKy cauMaercs 1 6asur. Beero 8 6amios

12) Kax npunuiock 6bl B 9TOI CUTYaIMN U3MEHUThH PAJMYChl OPOUT MeOCTAIMOHAPHBIX (TO €CTh «BHUCAIIMX» HaJ| QUKCH-
POBAHHOI TOYKO IOBEPXHOCTU 3€MJIM) CIyTHUKOB, €CJIM U3BECTHO, YTO KBAJpaT MEPUOJa OOPANIEHUs CIIy THUKA, [IPOIIOPIH-
onajien KyOy pajmyca ero opoutsr: T2 o 13 ?

e YBenuuuTh B 2 pasa
YMeHbIuTh B 2 pa3a
VYBemuunth B 4 pasa
YMeHbIUTE B 4 pa3a

Veemumuuts B 1.6 paza
e YmensnmuTh B 1.6 paza
Kpurepuii olleHUBaHUsI: TOYHOE COBIAJICHNE OTBETa — 7 OAJIJIOB

Saganus 13-15.

KocmonaBT Ha JiyHHOI 6a3e HaOJIOIaeT MOJIHYI0 3eMJto Ha BeicoTe 60° Hal TOPU3OHTOM.

13) Yemy Gymer paBHa BbICOTa 3eMJIM HaJi TOPU30HTOM B 9TOH Ke TOUKe HabuoeHus Yepe3 12 wacos? OTBeT BhIpasuTe
B IpaJIycax, OKPYTJIATE 0 MEJIbIX.

Kpurepuit orieHUBaHUA: TOYHOE COBIIAJIEHNE OTBETA — D OAJLIIOB

14) Yepes CKOIBKO JHEH HACTYIIUT «HOBO3EMEJIHE», TO eCTh 3eMis Oyjer obpariena K JIyHe Teneroii croponoii? OTser
BBIPA3UTE B 3€MHBIX CyTKaX, OKPYTJIUTE JIO MEJIBIX.
Kpurepuit orieHUBaHUA: TOYHOE COBIIAJIEHNE OTBETA — D OAJLIIOB

15) Kakoe siBjieHne MoxKer HabJIr0aThesd Ha JIyHe B «HOBO3eMesnes !
o CostHEUHOE TAJIO

CosHedHOe 3aTMEHHe

TTokperrue 3emsn Benepoit

Panyra

Hapresuit (J10xKHOE COJTHIE)

Cepebpuctbie obraka

e [lepramyTpoBbie obaka
Kpurepuii olleHUBaHUsI: TOYHOE COBIAJIECHNE OTBETa — D OAJITIOB



3adanus npuesacumenvrozo smana BeOI 2024 /25 no acmponomuu

8 xaacc

Saganus 16-19.

B xome Benukoit dppaniysckoit pesosonuu Bo Opannun 661U BBEIE-
HBI HOBBIIl KaJieH apb W HOBBIE eIUHUILI BpeMeHU. B dacTHOCTH, CyTKHU
Jemunuch He Ha 24, a Ha 10 gacos. Kaxaprit wac cocrogan u3 100 MumHyT,
1 munyra — u3 100 cekyun. xs ynobcrsa OymeMm HA3BIBATH X «PEBO-
JIIOIIMOHHBIMU» YaCaMH, MUHYTAMHU U CEKYH/IAMU COOTBETCTBEHHO.

16) Beipasure NIPONOKUTEIBHOCTh <«PEBOJIOIUOHHONY CEKYHIIBI
B OOBIYHBIX ceKyHiax. OTBET OKPYIJINTE 0 THICTIHBIX.

Kpurepuit orieHUBaHUs: TOYHOE COBIIAJIEHNE OTBETa — 7 OAJLIIOB

17) TIpeamosoKuM, 94TO HEKOTOPbIE Jachl MOKa3biBaloT posHO 02:00
10 «PEBOJIIOIIMOHHOMY» BpeMeHHu. llepeBeanTe MOKa3aHWS STUX YACOB
B IIPUBBIYHOE HAM BPEMs, CAUTAasi, YTO MOMEHT IIOJIyHOYU B O0EWX IIKAa-
sgax coBnagaer. Oreer 3amummre B 24-dacoBoMm dhopmare TH:MM.

Kpurepuii olleHUBaHUsI: TOYHOE COBIAJIEHNE OTBETa — 7 OAJITIOB

18) KasengapHblii 1o B «PEBOJIIOIUOHHOM» PECILyOJIMKAHCKOM Ka-
JeHgape coctosa u3 12 Mecsres 1o 30 JiHell; ocTaBIUeCs «JI0 TOJTHOTO
rojay JHU HA3BIBAJINCH CAHKIOJIOTUIAMU U SBJISIIACD MPA3IHUTHBIMUI.
CKOJIBKO CAHKIOJIOTHL, OBLIO B OOBIYHOM, HEBUCOKOCHOM TOILY !

Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHNE OTBETa — 3 OasLIia

o
P

i worala 120"y

i

19) B crimcke mpeicTaBIeHBI MECSITIBI PECITy OINKAHCKOTO KAJIEH IAPs 110 TIOPSAKY. VI3BECTHO, ITO HAYAJIOM OTCUETA B pec-

Hy6.HI/IKaHCKOM KaJieHJ1ape fdBJIdeTCsA HepBbeI JCeHb PeCIIy6JII/IKI/I7 YAa9HO COBHABIINI C ILHGM OCEHHEr'o paBHOJAEHCTBUAI. Bribe-

puTe MecdIl, Ha KOTOprfI IIPUXOIUTCA 1 dHBapA — Hosgrit 0 B IIPUBBIYHOM HaM I'DUT'OPHAHCKOM KaJICHIape:

e Bammembep
Bpromep
®pumep
Husoz
ILmoBnos
BanToz
ZKepyunatn
®iopeastb
IIpepuann
Meccuiop

Tepmumop
o DprokTHUIOP
Kpurepuii olleHUBaHUsI: TOYHOE COBIIAJIEHNE OTBETa — O OAJITIOB



Pasbop zadanuti npuesacumenvrozo smana BeOII 2024/25 no acmponomuu 8 xaacc

MakcuMmasibHOE KOJIMYeCTBO 0aJyIoB 3a onumiuanay — 108

Saganus 1-2.
1) BeiGepure 0GBEKTHI, KOTOPBIE TEOPETUIECKM MOXKHO YBUJETH Ha Hebe 1 stHBapst m3 000 TOYKH HA TEPPUTOPUM
Poccun.
OTBerT:
e Courrme
o Kanomnyc (Anpda Kns)
V' Ilnesnab
e Bousbmoe Maresutanopo O6s1ak0
v Jlyna
v Mapc
Kpurepuii oneHuBaHUS: 3a KaXK bl BEPHBIA oTBeT — 2 Oasuta. 3a KaxkIyio omubky caumaercs 1 6ast. Beero 6 6asios

2) Kakoit u3 repevunciIeHHbIX 00bEKTOB PACIIONOXKEH JIAJIbIIE BCEX OT 3eMJIH?
OTBerT:

o Commue

e Kanonyc (Amsda Kus)

o Ilnesanr

V' Boubimoe Maresnanoso O6ako

o Jlyna

e Mapc

Kpurepuii olleHUBaHUsI: TOYHOE COBIIAJIEHNE OTBEeTa — 2 Oaslia

MakcumanabHBIN O0aJ/1 3a 3aJaHue — 8

Peinenne.

1) Kanonyc u Bosbioe Maresuianoso Obsako — o6bextsl HOzkuoro mnosyrmapus nebecuoit cdepsl, u ¢ reppuropun Poc-
cuu oHU BooOIIIe He BuAHbL. Takke 1 ssHBaps He Be3Je MOXKHO Oyier yBuierh COJHIIE: C JIHSI 3UMHETO COJTHIIECTOSTHUS ITPOIILIO
Bcero okoJ1o 10 cyTok, moaTomy B GoJibireil 1acTu 3armosipbst BCE enié Oymer moaspHas HoUb. Bee ocTaibHbe 00bEKThI yBUIETh
MOxkHO: Mapc u Jlyna MoryT pacrojiararbcst B JIFOOOM MeCTe Ha IKJIMIITUKE, COOTBETCTBEHHO, UX MECTOIIOJIOXKEHUE MOXKET
OKa3aThbCs OJAronpuATHBIM I Habmomennii. Ilnesaasr — paccesHHoe 3BE3aHOE CKOILIeHHE B co3Be3auu Tenbia. CostHie
HaXO[NUTCsI B T€JIbIie C CepeInHbI Mas JI0 JHS JIETHETO COJIHIECTOsSHUs. 3HadnT, 1 suBaps CoJiHIle HAXOIUTCS B IMIPOTUBOIIO-
JIO?KHOU JaCTU SKJIMIITUKY U HE MEIAeT HADJIIOJEHUSIM STOT0 CO3Be3/ 1. A Tak KAK MMEHHO B 9TOM CO3BE3/IUU PACIIOIATaCTCs
caMasi CeBEepHAsl TOUKA IKJIMITUKY (TOUKA JIETHErO COJIHIECTOSIHMUS), TO, OYEBUJIHO, €r0 XOPOIIo BUIHO BO BCEM CeBepHOM
[TOJTY IAPUH 3EMJIH.

2) Bce nepeunciieHable 00bEKThI BUIHBI HEBOOPYKEHHBIM TyiazoM. Counue, Jlyna u Mape — o6bektbl CostHednoit cu-
crembr. Kanomye u [lnesnbr, oueBuano, npuHayiekar Hameil [ajakTuke m HAXOAATCS OTHOCHUTENBHO He fasieko orT CotH-
1a (uHadve oHU mpocTo He Obuin Obl sipkuMu). IlosroMmy camblii nanékuii 06bekT — 310 Boubimoe Maresanoso O6iaxo,

raJlakTuka-cinyTHuk Miegroro [lyTu.
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3aganue 3.
VcraHoBUTE COOTBETCTBUE MEXKJIy SIBJIEHUSIMU M MECTaMU, TJe UX MOKHO HaOJIIOIATh.
OrtBer:
Yacosasg zona UT + 14 Octrposa Jlaitn (Kupubarn)
Ilonsapubrit neHb Mypwmanck
Cupuyc upumepHo B 1° or 3eHuTa Bomorman Bukropust

Bocxox Commra 15-16 pa3 3a cyTkn | MexXayHapogHas KOCMAIECKAsT CTAHITHS

3armenne CoJiana Esporoit FOrmurep

Kpurepuil orieHuBaHUA: 33 KaxK/1yio BepHyio napy — 1 6asi. Beero 5 6asuios

MakcumanbHbIN Oay1 3a 3agaHue — 5

Pemienne.

Ocpb Bpamenust 3eMJi BOKPYT CBOei OCH HaKJIOHEHA Ha 23.5° OTHOCUTEIBHO MEPIIEHINKY/IsIPA K IJIOCKOCTH 3eMHON opou-
Te1. [losTOMy Ha MmEUpoTax, OTCTOAIMNX OT MOJIOCOB 3emuin He Gosiee deM Ha 23.5°, TO ecTh ceBepHee CeBEPHOTO MOJISIPHOTO
kpyra (66.5° c.u1.) u oxkaee FOxxuoro nossiproro kpyra (66.5° 1o.11.), Couaie MoxkeT He 3axoauThb 6ojiee 1 CyTOK, BIUIOTH
JI0 TIOJIYT0/Ia HEIIOCPEICTBEHHO Ha, [IOJIF0CaxX. DTO sIBJIEHUE HA3bIBAETCs MOJIAPHBIM JHEM. B ykazaHHOI 30He Haxomurcs Myp-
MmaHcK (69° c. ).

Bue 3aBucumocTu oT mmpoThl, Bocxo, CosTHITa Ha TOBEPXHOCTH 3eMJIN HACTyIaeT He 6osiee 1 pa3a B CyTKU. A BOT HA UCKYC-
CTBEHHBIX CILyTHUKAX 3eMJIU, OJJHUM M3 KOTODLIX siBigerca Mexpynapognas kocmudeckas crannus (MEKC), Bocxoapl MOKHO
HAOJIIOIATh TOPA3JI0 vallle, TaK KaK [IePUObl OOPAIEeHUs CIIyTHUKOB BOKPYTD 3€MJIM MOLYT COCTABJISTH BCETO HECKOJBKO
qacoB. Tak, MKC cosepimaer onua 060poT Bcero 3a 90 MUHYT.

Espora, 3armeBaromast CostHile, pasymMeercsi, He 4acTh EBpas3uu, a oIuH u3 rajujieeBbix ciyTHHKOB FOmurepa. EBpora
MOXKeT OTOpaChIBATh T€Hb Ha MOBepXHOCTH FOmuTepa; B 00j1acTu TeHN HAOJIIOIAETCST COTHETHOE 3aTMEHNE.

Ha mepsBbIit B3I KasKeTCsI, 9TO YACOBBIX MOSCOB HOIKHO ObITh 24: or UT — 12 mo UT + 12, a gacosoit mosic UT + 14
o cytu To ke camoe, uro UT —10. B uém ke pazuuma? A pa3Huia 3ak/I09aeTCd He B 9aCaX, a B [IHIX: 9aChl, HCIIOJIB3YIOIIIe
BpeMmst yacoBbix 30H UT +14 u UT — 10, neiicTBUTE/IbHO OKA3bIBAIOT OJIMHAKOBOE BPEMsl, HO KaJIeH IapHbIe JIaThl Pa3/InIaroTCs
va 1 nmenb. JIOrMYHO TPEIIIONIOKUATEL, 9TO TaKhe OCOOEHHOCTH MOIVIM BO3HUKHYTH BOJIM3M JIMHUH II€PEMEHbl JIaT, TO eCTh
Ha ocTpoBax B Tuxom okeaHe.

3Be31a HADJIIOIAETCST B 3€HUTE, KOTJ[a €6 CKJIOHEHUEe COBIAJAET ¢ IMUPOTON MecTa HaboeHus. VIHBIMU cJIoBaMU, KOTJIa
PACITOJIO’KEHTEe 3Be3/Ibl OTHOCUTEIFHO HEOECHOTO IKBATOPa Ha HEDECHON cdepe COBIAAeT ¢ PACIIOIOKEHUEM HADJIIOIATEIIsT
OTHOCHUTEJILHO 3eMHOro skBaropa. Cupuyc Haxomurcss B HOxkHOM mosiyrmapun HeGecHOi cdepbl nmpumepHo B 17° ot Hebec-
noro skBaropa. B IOxkuoit Adpuke na rpanunne 3ambun u 3umbabee, Ha 18° 10.11I., HAXOAUTCS BOAONA BuKTOpHH, OquH
U3 KPYIHEHRTIX BOJONAIOB MUDPA.
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3aganue 4.

Bribepure BeIMYNHBI WK JAHHBIE, KOTOPbIE MOYKHO IIOJIyYUTh U3 aCTPOHOMUYECKUX HAOJIIOIEHMI.

OTBerT:

e Ilocrosinnas Asoraipo

o XuUMHYECKHIl COCTAB MAHTUH 3E€MJIA
v' CkopocThb cBeTa

e KucjorHocThs pacTBopa

v’ MecrHoe Bpems

v Teorpaduueckue KOOPAUHATHI

o Kapamorpamma

v Paguyc 3emun

e TBépmocThb criaBa

v\ Xummuecknii cocras CoJHna

Kpurepuit orieHuBaHMsA: 3a KaXK bl BEPHBIN OTBET — 2 Oasuia. 3a KaXKIyio OMMOKYy cHuMaeTcs 1 6asi.

Bcero 10 6amtos

MakcumanbHbIll 0as 3a 3agauue — 10

Pemienne.

MecTHOE BpeMmsi OIpefessieTcsi o MoJIoKeHnio 3831 min CoJIHI[A OTHOCUTEIBHO TOPU30HTA WU HEOECHOrO0 Mepuina-
Ha. AHAJIOTUYHBIM 06pPA30M ONPEENAIOTCA reorpaduIecKue KOOPJAUHATE TOYKYM HAOJIOMEHUS: ITUPOTY MOXKHO OIPEIETUTh
10 BBICOTE CBETUJI B KYJbMUHAIINN UJIH 110 BbicoTe [10JIsIpHOIT 3Be3/1b1, a JI0JIroTa OIpeIessieTcsl U3 Pa3HUIIbI MECTHOTO M HEKO-
TOPOTO «CTAHJAPTHOTO» BpeMeHH (HampuMep, BCeMUPHOTo0). 3Hast reorpaduvdeckie KOOPAMHATHI JIByX TOUEK Ha TOBEPXHOCTH
3eMin U JIUHEHHOe PACCTOSTHIE MEXK/Y HUMM, MOYKHO BBIYHUCJIUTD PAJMNYC 3eMJIH (3TO CJIeNIall IpeBHerpedecKnii yuéHslit Dpa-
rocden emé 10 Hadasa nameit 3pol!) CKOPOCTh CBeTa OIPEIeIseTcs 110 PA3HUIIE BO BPEMEHH MEKJLy BHIYUC/ICHHBIM U PEAJILHO
nabioaembiM cobbiTreM: Tak, Oste Pémep cMor oneHuTh CKOPOCTH CBETa 10 HAOJIOIEHUAM 3aTMeHuil ciyTHukoB FOmure-
pa. Xumuuecknit coctas CoJHIA, KAK U JIPYTUX 3BE3J, MOXKHO ONPEJE/IUTH TI0 CIEKTPY WX M3ydeHus. B gacTHOCTH, TaKuM
obpazoMm 66T OTKPBIT Tesnit. Ompe/iesieHre OCTaBIIMXCs BEJIMYUH U3 CIIUCKA K ACTPOHOMUU OTHOIIEHUS He UMeeT.
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3aganus 5-8.
Ha pucynke nsobpazkeno okondanme mokpbiTuss Mapca Benepoit B ToM BHje, B KOTOPOM €ro MOYXKHO OBLIO HaOJIONAThH
13 okrsibpst 1590 roma B FOxkuoM mostyrmapun 3emuin. Tak:ke B Kajpe BUJIHBI J[Ba CITyTHHUKA.

5) BoiGepure Ha3BaHUS ITUX CILYTHUKOB.
OrtBet:
e Ilnyron n Xapon
e Kacrop u Iommyke
e [anumen u Kasmmcro
e Durenan u luona
v ®oboc u Heitmoc
o Apwasib u YMOpPU3JIb
Kpurepuit orieHuBaHMs: TOYHOE COBIIaJIeHNE OTBeTa — 4 Oasuia

6) B sror moment paccrostane ot 3emsm g0 Bemepwr cocrasmsuio 1.280 a. e., 1o Mapca — 2.395 a. e. Omnpenemnre
paccrosiaue Mmexkry Mapcom u Benepoii. OTBer BbIpasuTe B MUJLIMOHAX KUJIOMETPOB, OKPYIJIUTE O IECSTHIX.

1 a. e. = 149.6 mytH. KM.

OrtBert: 166.8

Kpurepuit orieHUBaHMUA: TOYHOE COBIAJIEHNE OTBETa — 6 OAJLIIOB

7) Vriosoit pasmep Berepsl B MoMeHT mOKpbITHst cocTasist 13”. Oupenenure yriosoit pazmep Mapca. OrBer Bbipasute
B YIVIOBBIX CEKYHJAX, OKPYTJIATE IO MEJIbIX.

OrBer: 4

Kpurepuii olleHUBaHUsI: TOYHOE COBIAJEHNE OTBETa — 7 OAJIJIOB

8) B kakoM co3Be3uu NPOU30IILIO OKPBITHE, €CJIM U3BECTHO, YTO IIAHETH HAaXoamuch B 34° K 3anany or Cosmia?
OTBerT:

e Kaccuomes

e Bechr

v Jles

e Bosbmmmas Measeguia

e 3neenocers

e Osen
o bimsHernbr

e Crpener
Kpurepuit orieHuBaHUsA: TOYHOE COBIAJIEHNE OTBETa — D OAJLIIOB
MakcumanbHbIll 0as1 3a 3aganue — 22
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Peinenne.

5) YV BeHepbl HET €CTECTBEHHBIX CIIYTHUKOB, [I09TOMY B KaJ[pe MOIUIM OKa3aThCsi TOJIbKO cryTHuKu Mapcea: Poboc u eii-
MOC.

6) B moment nokpbitus Benepa u Mapce pacnosioxkenbl Ha oiHON npamoil ¢ mabmonareneMm. CoOTBETCTBEHHO, PA3HUIIA
PaCCTOSHHUI OT TUX ABYX ILIAHET 0 3eMJIM M €CTh NCKOMOe paccTosHue Mexkay Mapcom u Benepoii:

d =(2.395 — 1.280) - 149.6 = 166.8 mn KM.

7) st onpejiesienust yrioBoro pasmepa Mapca Bocuosibsyemcs Jjuneiikoii. [lycrs quamerp Mapca Ha n3o6parkeHuu paBexn
x MM, a Beneper — y mu. IlofcraBiisis mostyeHHble IPU U3MEPEHUSIX 3HAYUEHUSI X U I/, HOJIyIaeM:

X
p= 13" .2 ~ 4”.
Y

8) B cepenune okrabpst Connie naxogaurces B co3se3quu Jepol. CMerneHneM ToOYeK PABHOJICHCTBUN M3-3a IPEIECCHUH MOXK-
HO 1peHebpeub: 3a nporneanme 435 jer oHO paBHO 6° (LEPHOJ] IPEIECCU COCTABJIAET UPUMEDPHO 26 THICSY JIET, OITOMY
cmerenne pasuo 435/26 000 =~ 1/60 gactu okpyzkHOCTH). MBI MOKeM Ipy60 oneHuTb 11yTh COJIHIA 110 KaXKIOMY 301aKaJlb-
noMy cosgesauio B 360°/12 = 30°. Tak kak oTHocHTeLHO 38631, COJTHIIE ABUYKETCS C 3alla/ia Ha BOCTOK, IJIAHETHI HAXOIMIUCH
raM, rae CoJtaie ObLIO 0KOJIO Mecsla Ha3a )l (MHBIMU CJIOBAME, B CO3Be31uu, KoTopoe Ha 1yTu CoJlHIa pacioiaraercs Hero-
cpezicTBeHHO Tiepes co3senueM Jlesbl) — B cosBesmuu JIbBa. OTMeruMm, 4ro APYrUX CO3BE3/uil, KOTOPBIE TEOPETUIECKU
MOIUIA OBl OJIYIUTHCSA IPU OOJIee TOYHBIX BBHIUUCIEHUSAX, B CIIICKE HET.
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Saganus 9-10.

KosmmgecTBo conmnevnoit sHEPrun, KOTOPOe MaaeT 3a €IMHUILY BPEMEHH Ha, €IMHUYIHYIO TIJIOMIAJIKY, PACIIOIOXKEHHYIO TTep-
[IEHINKYJISIPDHO COJIHEYHBIM JIydaM Ha paccTosiHnm 1 acTpoHOMu4Yeckoi enuauiibl 0T COJTHIA, HA3BIBAIOT COJTHETHON TOCTOSIH-
woit. Ona pasna 1360 Br/m? . Ilpu ysemmaennn paccrogmus ot CoTHITA KOTMYECTBO SHEPIUH YMEHBIIACTCA TTPOIIOPIMOHATLHO
KBaJIpaTy paccrosuus: E o 12,

9) CKoJIBKO 3HEpruy 3allacaeT cojlHedHas Garapes mIomapio S = 2 M2 3a t = 3 yaca pabOThI, eC/TH KOCMIYECKHil alllapar,
Ha KOTOPOM OH& PAaCIIOJIOXKEHA, HaXOAUTCsl Ha paccrosun ¥ = 5 a. e. or Cosana? Cuwnraiite, 4To Ha HOA3apsIIAKY Oarapen
naer 20% mnamaroniero mamydennus. CoJIHEUHbIE JIydd TAJAlOT MEPIEHAMKYISAPHO NoBepxHocTH Oarapen. OTBET BBIpasuTe
B KIWIOJKOYJISIX, OKPYTJIUTE JI0 JIECSTHIX.

OtBer: 235.0

Kpurepuii olleHUBaHUsI: TOYHOE COBIAJIEHNE OTBETa — 7 OAJIJIOB

10) Kak usMeHmI0CH Obl KOJMYECTBO 3AIACEHHON dHepruu, ecyim Obl NaHe b Oarapen ObLia pa3BepHyTa 1oj yriaom 45°
K COJIHEYHBIM JIydam?
OrtBet:
e YBe/JMYINIOCH
v/ YMeHbIIUIOCH
e He uzmenmioch
Kpurepuii olleHUBaHusI: TOIHOE COBIIaJeHNe OTBeTa — 4 Gasia
MakcumanbHbIll 0as 3a 3aganue — 11
Pemienne.
9) OueBUIHO, YTO KOJUYECTBO IHEPIUU, UCHOJIH30BAHHOE /I 3apsIKu Oarapen, IPOMOPIMOHAIBHO ILIOMAIN baTapen
U BPEMEHU 3apsSIKU. TakuM 00pa30M, MOJIyIaeM:

2.(3-60 -
_ 1360, 2 (3-60-60)

St
2 . 0.2 =235-10° =2 .
el n 72 0 35 - 10° I = 235 x/x

EZEQ'

3aecs Eg — conneuHast HocTosiHHASL, S — IJI0INA/ b GaTapen, f — BpeMsi 3apsaaKku (B CeKyHIaX), ¥ /re — paccrosaue or CosHia
B acTPOHOMHYECKUX enuuunax, 11 — KIIJ 6arapen.

10) IToopor Garapeu NIPUBOAUT K yMEHbHICHHIO €€ 3(DDEKTUBHON ILIOIMAIM, TAK KaK B TaKOM Cjlydae Ha Heé Oymer
nonajarh Menbiie GoToHOB (CM. PUCYHOK). Takum 06pa3oM, KOJIMIECTBO 3alaCEHHON SHEPIUH YMEHBIIUTCS.
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Saganusa 11-12.
[Ipeamonoxum, 4To 3eMJisi BHE3AIIHO CTaJia BPAIAThCs BOKPYT CBOeH ocu B 2 pa3a ObICTpee.
11) Kakue u3 nepeunciensbix seaunund HE uamennsmces 6b1? Cunraiite, 9TO €JMHNIBI M3MEPEHUs BPEMEHH OCTAJIUCH
TaKUMU Ke.
OrtBer:
o [Ipomo/KATEBHOCTD COJTHETHBIX CYyTOK
e CKOpPOCTb CyTOYHOI'O JBUXKEHUSI 3BE31L 110 HEDY
v/ CxopocThb cBeTa,
V' TIpofomKUTEeIbHOCTD TO/IA,
v Tlepuon cvensr dasz JIyHbr
e YacTora IpWINBOB U OTJINBOB
v/ HacroTa COJIHEYHBIX U JIYHHBIX 3aTMEHUI
Kpurepuit orieHUBaHUA: 3a KaXK Iblif BEPHBII 0OTBeT — 2 basuia. 3a Kaxk 1y omubKy cauMaercs 1 6aur. Beero 8 6aios

12) Kax npunuiock Gbl B 9TOI CHTYaIun M3MEHUTh PAJMYChl OPOUT IeOCTAIMOHAPHBIX (TO €CTh «BUCAIINX»> HaJ| QUKCH-
POBAHHO! TOYKO IOBEPXHOCTU 3E€MJIM) CILyTHUKOB, €CJIM U3BECTHO, YTO KBaJpaT MEPUOJIa OOPAIEHUs CILy THUKA, [TPOIIOPIH-
onajien KyOy paamyca ero opoutsr: T2 o r3 ?

OrtBer:

e YBenuuuTh B 2 pasa
e YMEHBINUTH B 2 pa3a
e VBeqmunuTh B 4 pasza
e VYMeHBINUTH B 4 pa3a
e YBenuuuth B 1.6 pasza
v/ Ymenpmuts B 1.6 paza

Kpurepuii olleHUBaHUsI: TOYHOE COBIAJIEHNE OTBETa — 7 OAJIJIOB

MakcumMmabHbIN 6aJL1 3a 3aganue — 15

Pemienwne.

11) Cyrounoe apuzkenue 3BE3j 110 HeOY, CMEHA JIHS M HOYM, IPUJIUBBI U OTJMBLI — SIBJIEHHs, KOTODPBIE IPEICTABIIAIOT
coDbolt TIpsiMOe CJIeJICTBIE BpAIleHusT 3eMIu BOKPYT cBoeit ocu. COOTBETCTBEHHO, TIPU M3MEHEHUN CKOPOCTH BPAIEHUS 3eMJIA
YUCJIEHHBIE XapPAKTEPUCTUKN STUX SBJICHUN TAKIKE M3MEHSITCS.

[IpomosrzkuTebHOCTD To/a, cMeHa a3 JIyHBI U CoTHEYHbIE U JIyHHbIE 32TMEHUSI CBSI3aHbI C JIPDYTUMU (DU3UIECKUMHEU IIPO-
neccamMu — ¢ opburaabHbIM BukenneM 3emuin BOKpyr Coutania u JIyHBI BOKpyr 3emiin, OSTOMY HUKAKUX U3MEHEHWI MbI
He yBuauM. U, KOHEIHO, HE U3MEHUTCS CKOPOCTb CBETA, KOTOPAas sIBJIAETCS (DYHIAMEHTAIBHON TOCTOSHHOMN.

12) VBenmveHne CKOPOCTH BPAIEHUS 3eMJIM B 2 pa3a 03HAYAET, UTO 3eMJIsl COBEPINaeT OfUH 060POT BOKPYT CBOE ocu
3a BaBoe Menbliee BpeMsi: T = Ty/2. CoOTBETCTBEHHO, TEPHUOJ OOPAIIEHUsI MeOCTAIMOHAPHDBIX CIIyTHUKOB TAKXKE JOJIZKEH
YMEHBINUTCs B 2 pa3a. Pajumyc opOUTHI CITyTHUKOB ITPOIIOPIIUOHAJIEH T2 , & 3HAYUT, OH YMEHbBIIUTCS B V22 =R1~16 pasa.
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Saganus 13-15.

KocMmonaBT Ha JiyHHOI Oa3e HAOJOAaeT MOJIHYI0 3eMJto Ha BeicoTe 60° Hal TOPU3OHTOM.

13) Yemy Gyzer paBHa BbICOTAa 3eMJIM HAJL TOPU3OHTOM B 9TOH Ke TOuke HabuoeHust depe3 12 yacos? OTBeT BhIpasuTe
B IrpaJIycax, OKpPYTJIATE 10 MEJIbIX.

OTBert: 60

Kpurepuii olleHUBaHUsI: TOIHOE COBIIAJEHNE OTBETa — O DAJITIOB

14) Yepes CKOJIBKO JHEHl HACTYIIUT «HOBO3EMEJUE», TO €CTh 3eMiid Oymer obpainena k Jlyne TeneBoii croponoii? Orser
BBIPA3UTE B 36MHBIX CYTKaX, OKPYIVIUTE O IEJIBIX.

OrBer: 15

Kpurepuii olleHUBaHUsI: TOYHOE COBIAJCHNE OTBETa — D OAJIJIOB

15) Kakoe siBieHne MoxeT HabJI0AaThCsA Ha JIyHe B «HOBO3eMesne» !
OrtBer:

e CoJsiHedHOE TaJI0

v/ ConHeuHOE 3aTMEHUE

o Ilokpeitue 3emsn Benepoit

e Pamyra

e Ilapresnii (J102kHOE COJIHIE)

e CepebpucTbie 0bIaKa

e [lepiamyrpoBbie obraka

Kpurepuit orieHUBaHUs: TOYHOE COBIIAJIEHAE OTBETa — H OAJLIIOB

MaxkcumanbHbIli 6aJ1 3a 3aganue — 15

Pemrenne.

13) JIyna obparieHa K 3emiie OHON CTOPOHOM, mosToMy it Habmromaresst Ha JIyHe 3emiisi B IePBOM NPUOIIMKEHAN
OyJeT HEeIOJBUKHO BHCETh B OJIHON M TOH Ke TOYKE OTHOCHUTEJHHO MOpu30HTa. KOHEUHO, peajbHOCTh UyTh CJIOXKHEEe — W3-
3a JUIMIITUIHOCTH JIYHHON OpOUTHI M HAKJIOHA OCH BpalieHus JIyHBI Mbl BUIUM HE POBHO IOJIOBUHY JIYHHOH HOBEPXHOCTH,
a HEMHOI'O «3aIJIAIbIBAaeM 3a Kpaii» TO ¢ OQHOM, TO C APYroil CTOPOHBI JyHHOI'O AUCKA. DTO SBJIEHNE HA3BIBAETCS JIudparueii.
st Habsrogaresist Ha JIyHe, COOTBETCTBEHHO, JIMCK 3EMJIU COBepInaeT HeGOJIbIIe KOJIe0aHsl OTHOCUTEILHO CBOEIO CPEIHEIO
nosioxkernsi. OIHAKO 9T KOJIeDaHUsI MPOUCXOIST C IEPUOJIOM B MECSII], TO3TOMY Ha OTPe3Ke BpeMeHU B 12 4acoB MBI MOXKeEM
nmu npenebpeus. Takum 06pasoM, depes 12 gacoB BuIcoTa 3emun HaJl ropusonToM (h') GymeT paBHa N3HAYAILHOIA.

14) Usmenenue ayuubix da3 Ha 3emse u 3eMHbIX (a3 Ha JIyHe IPOMCXOAUT CMHXPOHHO (ec/iM TOYHee, B MPOTHUBOMDA-
3e), TaK KaK U TO, U JIDYIOe BBbI3BAHO M3MEHEHHWEM B3AaUMHOIO PACIOJIOXKEHHs B IIPOCTPAHCTBe TPEX Tes: 3emun, JIyHbl n
Couania. Kocmonast BujuT nosinyo 3emiito, Korma JlyHa Haxomurces Mexkiy CosiHileM u 3emuiéit. B aTor MomeHT Ha 3eMm-
Jie HabJIIo/IaeTCsl HOBOJIyHEE. lepes3 MOJIOBUHY CHHOIMYECKOro Mecsana (epuofa cMeHbl ¢as), Hao0opoT, 3eMiisd OKasKeTcst
mexny Cosariem u JIynoil, u Ha 3emJje HACTYIUT MOJHOJIYHUE, a Ha JlyHe — HOBO3eMesme. Tak Kak MPOIOIKUTEHBHOCTH
CHHOIMIECKOTO MecATa pasHa 29.5 CyTOK, TO IMOJIOBHHA 3TOTO nepuoza 1o 29.5/2 ~ 15 cyToxk.

Coumane N ,

15) Pauyra, rajo, napresiuii u pasjudHble BHILI 00JAKOB — 3T0 arMocdepuble spierus. Y JIyHbl Her armocdepsl,
[IOITOMY 3TH SIBJICHHsT TaM HaOJI0IaThes He MOryT. [Tokpbitne 3emuin Berepoit HabiiogaTh TakyKe HEBO3MOXKHO, TIOTOMY 9TO
Benepa He MoxeT okazarbcs Mexiy 3emiéit u JlyHoit. A BoT cosiHedHOE 3aTMEHHME MPOU30HTH MOXKeT. B TakoMm ciydae
Ha 3eMJie B 3TOT MOMEHT OyjieT HabJIIOJaThCs JIyHHOE 3aTMeHNe.
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Saganus 16-19.

B xome Benukoit dppaniysckoit pesosonuu Bo Opannun 661U BBEIE-
HBI HOBBIIl KaJieH apb W HOBBIE eIUHUILI BpeMeHU. B dacTHOCTH, CyTKHU
Jemunuch He Ha 24, a Ha 10 gacos. Kaxaprit wac cocrogan u3 100 MumHyT,
1 munyra — u3 100 cekyun. xs ynobcrsa OymeMm HA3BIBATH X «PEBO-
JIIOIIMOHHBIMU» YaCaMH, MUHYTAMHU U CEKYH/IAMU COOTBETCTBEHHO.

16) Beipasure NIPONOKUTEIBHOCTh <«PEBOJIOIUOHHONY CEKYHIIBI
B OOBIYHBIX ceKyHiax. OTBET OKPYIJINTE 0 THICTIHBIX.

Ortser: 0.864

Kpurepuit orieHUBaHUA: TOYHOE COBIIAJIEHNE OTBETA — 7 OAJLIIOB

17) TIpemosoKuM, 4TO HEKOTOPbIE Yachl MOKa3biBaloT posHO 02:00
[0 «PEBOJIIOIMOHHOMY» BpeMmenu. llepeBejure TmoKazaHUs ITUX YACOB
B [IPUBBIYHOE HAM BPEMsi, CIMTAasl, YTO MOMEHT IOJIYHOUH B 0DEUX ITKa-
sax copnagaer. Oreer 3anummre B 24-yacoBoMm dopmare TH:MM.

OrtBert: 04:48

Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHAE OTBETa — 7 OAJLIOB

18) KaseHmapHbIii TO B «PEBOJIIOIMOHHOM» DECITyOINKAHCKOM Ka-
JeHjgape coctosii u3 12 mecsneB 1o 30 aHeit; ocTaBIIHECS «JI0 ITOJTHOT'O
roJ/ia» JIHM HA3BIBAJIUCH CAHKIOJIOTUIAMU U ABJISIIUCH TPa3fHuIHbIMU. CKOJBKO CAHKIOJIOTH T OBLIO B OOBITHOM, HEBUCOKOCHOM
romy?

OrtBer: 5

Kpurepuii olleHUBaHUsI: TOYHOE COBIIAJIEHNE OTBEeTa — 3 OasIa

19) B cuucke npejcraBieHbl MeCsIbl PECILyOIMKAHCKOIO KaJeHaapsl 110 MOPAIKY. V3BeCcTHO, YTO HAYAJIOM OTCUETA B Pec-
MyOJINKAHCKOM KaJIeHIape ABJISIeTCS TEePBbIi JeHb PecryOankn, yaIaTHo COBIABIINI ¢ JHEM OCEHHErO PaBHOIEHCTBUs. Boibe-
puTe MecsIl, Ha KOTOPBIi npuxoanTcs 1 ssuBaps — HOBBIN rom B IPUBBIMHOM HaM I'DHUTOPUAHCKOM KaJleHJape:

OrtBer:

e Bamnjembep

e Bpiomep

e Opumep

v Husos

o [LiroBro3
BanToz
2Kepmunasb
®ropeatb
IIpepuann
Meccuiop

Tepmuop
o OprokTHUIOp

Kpurepuii orieHUBaHMUA: TOYHOE COBIIAJIEHNE OTBETA — D OAJIJIOB

MakcumanbHbIl Oay1 3a 3aganue — 22

Pemienne.

16) B cyrkax 24 - 60 - 60 = 86400 o6branbix cekym, umm 10 - 100 - 100 = 100000 «pesosronuonnbix». Takum obpasoM,
«peBosTioImonHast» cekyHaa comepkut 86400 <+ 100 000 = 0.864 0OBIIHON CEKYHIBI.

17) Onmam cyTku cocTosT u3 24 o6braHbIX min 10 «PeBOIONMMOHHBIX> 9acoB. TakuM 00pa3oM, 1 «pEeBOJTIOIMOHHBIN» 1Yac

paBeH:

—24—24 =2924
1_10— Ada=24 MUH.

3mech Mbl yuaan, 9To B 1 gace comepxkurcs 60 munyT, a 3uaqnt 0.4 7 = 0.4- 60 = 24 mua. Tormga 02:00 1m0 «pPEBOTIOIIMOHHOMY »
BpeMeHn 3KBUBaJeHTHBI TI : MM’ = 02:24 - 2 = 04:48 0GBLIYHOTO BPEMEHH.

18) B nmeBucokocHOM rojy 365 JHel, B TO BpeMsl KAk B PEBOJIIOIMOHHOM KaJIeHape CoIep:KuTCst ToJbKo 30-12 = 360 nHeii.
Takum 06pa3zom, B HEBUCOKOCHOM oty Ob110 365 — 360 = 5 caHKIOIOTHI.

19) lenb OCEHHETO PABHOJIEHCTBUSA IIPUXOJAUTCS IIPUMEPHO Ha 22 ceHTsIOPsl, 9TO COOTBETCTBYET HAYAJLY I'0J[A B PEBOJIIOIN-
OHHOM KaJieHape — 1 Bangembepa. o 1 sasapst ocraérest okoso (30—22)+31+30+31 = 100 mmeit, TO €CTh TP HOJTHBIX MECATIA
u emé npumepHo 10 nmeit. Takum obpazom, Tpaaunnonubiit HoBbIH rof IpUXoanTcst HA 9eTBEPTHIN MECSIII PECITyDJIMKAHCKOTO
KaJIeH[apsi — HUBO3.



