BCEPOCCUNCKA S OJIUMITUAIA IIIKOJIbHUKOB

ACTPOHOMUHAL. 2023-2024 yu. .

MYHULIMITAJIBHBIN DTAII. 8-9 KJIACCHI

OTBETHI 1 KPUTEPHN OHEHUBAHUA

MaxkcumanbHbIi 0a/11 3a padory — 71.

3agaua Ne 1

Ha pucynke npencraBieHsl 12 3apucoBok mnojiokenust CojHIla, TOHKOTO cepra
Jlynbl u ropuszonta. Ha kaxmol 3apHcOBKE MOAMMCAHO BpeMs (10 MECTHOMY
BPEMEHHU) U CTPEIKON MOKa3aHO MPUMEPHOE HaIpaBieHUE, B KOTOPOM JIBUTAJIOCh

COHHHG JJIs1 Ha6HI'O,HaTeJIﬂ. PaBMepBI COHHHa )51 .HYHI)I Ha KapTI/IHKaX
I/ICKyCCTBeHHO YBCJ'H/ILIGHBI.
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Paznenurte 3apucoBku Ha 4 TUma.

A) Takas kapThHa MorJia Obl HaOJIIOJATHCS HA IKBATOPE.
b) Takas xkapTuHa mMoruia Obl HaOmoaThea Ha CeBEpHOM IMOJIOCE.
B) Takas xapTuHa morjia Obl HaOMIOJATHCS B cpeaHuX mupoTax CeBepHOro

HOJTyILAPHSL.

12

[') Takas xapTMHA HE MOXET HAOMIOJATHCS HU B OJHOM M3 YKA3aHHBIX BBIIIE

ITyHKTOB.
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MyHuIunaapHbIHN 3Tar. 8-9 kiacchl

OTtBeTt:
A)3
b) 8
B) 4, 12
N1,256,7,9, 10,11

Kpurepuu oueHuBanusi

3a KaXIbplii BEpHO pachpeien€éHHbIA MO0 MyHKTaM HOMEp 3apHcOBKU +1 GaJui.
[Ipn ykazanuu B myHkTe [ Bcex orBetoB 1 — 12 3a 3amady BBICTaBISIETCS

0 0a/L10B.

Maxkcumym 3a 3a0auy 12 d6annos.

3agaua Ne 2

ComnocTtaBpTe JBa CHUCKAa. B OIHOM MpUBENEHBI ACTPOHOMHYECKHE OOBEKTHI,
B IPYTOM — pa3Mephl (AUaMeTpbl), BBIPAKEHHBIE B PAa3JIMYHBIX €AUHULAX.

O0beKT Pasmep
A) TyMaHHOCTb AHJIPOME]IbI 1) 70 knx
b) CouHite 2) 1 400 000 000 m
B) Mapc 3) 4 paguyca JlyHbI
I') Jlyna 4) 3400 xkm
J1) uranetapHast rymanHocth Kosbiro | 5) 95 000 a. e.
E) 3emns 6) 8,53-10° a. e.
2K) Hentyn 7) 8 pagnycoB 3emin

OtBeTt: A-1, b-2, B-3, I'-4, JI-5, E-6, XK-7

Kpurepuu oueHuBanust
3a Kax1y1o BepHyto napy +1 6aJw.

Makcumym 3a 3a0auy 7 6a1108.

3agaun Ne 3-5

Ha »sxBaTope 3emiu BbICOTa HEKOTOPOW 3BE3NIBI B BEPXHEN KYJIbMUHALIMM paBHA

62°.

Ne3. YUemy OyneT paBHA BBICOTA 3TOM 3BE3/1bl B HIDKHEUW KyJIbMUHAIIUN?

1) +62°
2) +28°
3) +38°
4) —62°

5) —28°
6) —38°
7) 0°
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Ned. Yepe3 kakoe BpeMsl IO MECTHBIM 4Yacam IIOCJIE BEPXHEH HACTYNHUT HUKHSA
KyJIbMUHALUA?

1) 11%58™ 6) 23756
2) 12°00™ 7) 6°00™
3) 12°02" 8) 23758
4) 11756 9) 5'58"
5) 24"00™
Ne5. [1o kakoi nruHUM OyAET IBUraThCs 3Ta 3B€3/1a B TEUCHUE CYTOK?
1) cyTouHas napaielb 5) KpyT CKIIOHEHUI
2) KpyT BBICOTHI 6) ocb Mupa
3) HeOecHbIN MepUIuaH 7) oy ieHHas JIMHUS

4) HeOECHBIN YKBATOP

Kpurtepun onennBanus

Ne3. 3a BepHbIii oTBET + 2 GaJa.
Nod. 3a BepHblit oTBET + 4 GaJLIAa.
Ne5. 3a BepHblii oTBET + 2 0asJa.

Pemenue

Ha skBarope 3emum Bce 3BE3AbI BOCXOIAT M 3aXOMST. DTO 3HAYMUT, YTO y BCEX
3BE3]1 HWXHUE KyJIbMUHALMK HaOIIOJal0TCs 1oJ ropu3zoHToM. Hcxons wu3
CUMMETPHUH KapTHUHBI, JIJIS KaX0W 3BE3]Ibl BBICOTA B HIDKHEH KyJbMHHAIIUKA OyIeT
110 MOAYJIIO paBHA BBICOTE B BEpXHEH KyJIbMUHAIIMH, HO 3HAK OyJeT «KMHUHYCY», T. €.
MCKOMasi BbICOTa paBHA —62°.

DTOT k€ OTBET MOYKHO TOJIYYHTh W3 aHAJIW3a CTAHIAPTHOTO PUCYHKAa HEOECHOM
cdepsl.

Kpome Toro, MOXKHO BOCTIONB30BaThCs (hOPMYJIaMH IS BBICOTHI B KYJbMUHAIIHSIX.
B Bepxueii kympmuHammu h = 90° — @ + 6 mubo h =90°+ ¢ —§. Tak kak
HaOJIIOICHUS TPOBOAATCS Ha 3KkBarope, To =0 u & = h — 90° nubo § = 90° — h.
Takum 00pa3om, CKIIOHEHUE 3Be3/bl paBHO 100 +28°, m1bo —28°.

BricoTa B HmwKHeW KynbMUHANuu s ciaydas ¢ = 0 paBHa h, = —90° % 6.
[ToncraBuB B hopmyny & = +28° (ripu 3ToM dopmylie iepes 6 HaJ0 UCTIOIb30BaTh
«+»), IOJYy4YUM BBICOTY B HUKHEW KynbMuHauuu —62°. I[loactaBus & = —28° (mpu
3TOM B dopmylie mepea & Hal0 UCHOJIb30BaTh «—»), MOJYYUM BBICOTY B HUXKHEU
KyJbMHHAIUN Takxke —62°.

Mexay OMHOMMEHHBIMHU KYJIbMHUHALMAMUA 3BE3M MPOXOIAAT POBHO OJHU 3BE3IHBIE
CyTKH. MeXly pa3HOMMEHHBIMHA KYJIbMHUHALIMSIMU TTPOXOJUT MOJOBUHA 3BE3IHBIX
cytok. Kak m3BecTHO, 3BE3/IHbIE CYTKH JJISATCA MpUMEpPHO 23°56™ 1Mo COTHEUHOMY
(T. €. MECTHOMY) BpEMEHH. A 3HAUYUT, MEXKAY BEPXHEN U HUKHEU KYJIbMUHAIUSIMU
3Be311bI TpoaeT 11°58™.

Maxcumym 3a 3a0ayu 8 6annoe.
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3amauu Ne 6-8

[lepen Bamu cuumok, momydeHHblil ¢oTtorpadgom Bo @Ppanimu. OAHO U3 €ro
HAa3BaHUU — «... ... Jlynsl Ha QoHE MasKay.
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Ne6. Kakoe sBiieHHE 3aneyaTiieHO Ha CHUMKE?

1) nenenbHbIN CBET JIVHBI

2) JIynHoe 3aTmeHue

3) CosiHEYHOE 3aTMEHHE

4) He XBaTaeT JAaHHBIX JIJI BBIOOpA

Ne/. Jlyna Ha CHUMKE pacTylliasi Uiy cTaperonias?

1) pacTymiaga
2) cTaperomas
3) He XBaTaeT JaHHBIX JJIs BEIOOpA

Ne8. 3nas, uto portorpad Haxomusucs B 500 MeTpax OT Masika, ONPEACTUTE BBICOTY
3TOro coopyxkeHus. OTBET IPUBEANUTE B METPAX U OKPYIJIUTE JI0 LIEJIOTO.

OtBer: 22

Kpurtepun onennBanus

No6. 3a BepHbIi oTBET +2 OaJa.
No7. 3a BepHbIil oTBET 12 OaJla.
Ne8. 3a monananue B nutepsai [18;26] +6 6anios.

Pemenune

Haitném BbicOTY Masika. BO3MOXHBI pa3Hble NyTH peuieHus 3anaun. Huke
MIPEJICTABJICH JIMIIb OJWH W3 HUX. YYaCTHUKA MOTYT MCIOJIb30BaTh, HAIIPUMED,
TpuroHomerpuueckue (GyHKIHH. MOXXKHO  BOCIOJNB30BATHCA  MPOMOPIIUECH,
CBSI3BIBAIOIIECH PA3JIMYHbBIE JJUHEHHBIE pa3MEPHI.

Wrtak, onpenenuM BUAUMBIEC YTIIIOBBIE pa3Mepbl Maska. M3BECTHO, UTO YrioOBOU

muametp Jlynsr 6muzok k a = 0,5°. DTy BeMMYMHY MOXHO TIOMHHUTB, & MOYHO

o . D 3400 o
HAaWTH, 3Hass auaMeTp JIyHbI W paccTOsSiHME 1O HEE: o = T = Ssaa00 PAA ¥ 0,5°.

YToOBl IEpPEBECTH YIIOBBIE pa3MEPhl U3 PaJUaHHON MEpbl B IPaTyCHYI0, MOKHO
BOCMOJIB30BaTbCSl ~ M3BECTHBIM  cOooTHomeHneM  360° = 2mpan,  OTKynda
1 pag = 57,29°, unu n00BIM JIPYTUM COOTHOIIIEHHWEM, W3BECTHBIM YYaCTHUKY.
JlyHa MOCIY>KUT HaM CBOEOOpa3HOW JMHEWKOW — HU3MEPUM pa3Mepbl (BBICOTY)
MasKka Ha OPUBEACHHOM CHHUMKE (B MM), W3MepuM pa3mepbl (auametp) JlyHbl
Ha CHHUMKE (B MM), U HaiI€M MX OTHOIIEHHWE N =~ 5 (3Hau€HUE, KOTOPOE MOKET
BCTPETUTHCS B PEILICHUSAX YYACTHHUKOB, 3aBHUCHUT MPEXKIE BCET0 OT TOro, Kak Oblia
U3MepeHa BbICOTa Masika Ha CHUMKE — MOXHO BbIOpaTh pa3jMyHble TOUYKH Hadasa
¥ KOHIIa M300pakeHHsI MasiKa; OJHAKO BeJIMYMHA N JOJDKHA JieXaTh B Ipenesax

or 4 g0 6). VYrioBele pa3zmepsl Masika s (Gororpada ObUITM  paBHBI
p =05n=2,5°
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3Has yriIoBbIE pa3Mephl TeJla U PACCTOSIHUE 10 HETO, MOKHO HAWTH €T0 JTUHEHHBIC
pasmepel: h = f-x. Yron f 3mech J0MKEH OBITh BHIPAKEH B pajJnaHax.
[MoxcraBisis 3HaYeHHS, OJydnM h = 22 M (a1 JOMyCTHMOIO AHarna3oHa N OTBET
Oyner jexaTh B [uama3zoHe ot 18 10 26 m).

Maxcumym 3a 3a0auu 10 d6annos.

3agauu Ne 9-10

B HacTosiiiee BpeMs IIUTEIbHOCTh TYHHOTO MecsiIia MPUMEpPHO paBHa 29,5 CyTOK.

Ne9. Kakolf cTaHeT MpOJOIKUTENFHOCTh JYHHOTO MECSla, €CIU BeIUYHHA
opOuTANBHOTO TIeproa 3eMau yBeauauTcs Ha 20%, a meproJ; 0CeBOT0 BpaIICHHUS
3emnu u mnepuon oOpamienust Jlynoer Bokpyr 3emmm (P = 27,3 cyTok)
He u3MeHsATcs? OTBET NPUBEAUTE B CYTKaX U OKPYIJIUTE 10 AECITHIX.

OtBer: 29,1

Nel0. Kakoii ctaneT nmpoaomKUTEIbHOCTh JIYHHOTO MECAIIa, €ClId TEPUOJ] OCEBOTO
BpameHust Jlynel yBenumuutca Ha 20%, a mepuoJ OCEBOro BpallleHUS 3eMIU
u nepuoj; obpamenus Jlynol Bokpyr 3emuu (P = 27,3 cyTok) He U3MEHSTCs?
OTBeT MpUBEIUTE B CyTKaX U OKPYTIUTE JI0 ACCATHIX.

OtBer: 29,5

Kpurepuu ouennBanus

Ne9. 3a monananue B uHTepBaa [29;29,2] +5 6amos.
Ne10. 3a TogyHOE coBageHNUE C OTBETOM +5 0aJ1JIOB.

Pemenue

[IpoIOIKUTENTFHOCT JTYHHOTO Mecsilla | — 3TO TMEpUOoJ CMEHbI JIyHHBIX
da3 (Hanpumep, BpeMs MEXIy ABYMS MOCIEAOBATEIbHBIMU TMOJHOJIYHUSIMU).
Ero nauTenbHOCTh 3aBUCUT W OT 3HAYEHUS OPOUTAIBHOTO TMepuojaa 3eMIu,
JUIMTENBHOCTE  KOTOPOro cocraBuT Pg =1,2-1 roma, m OT 3HaYeHHA
opoutanbHoro mnepuoga Jlynet P. Bperumciure T MoxkHO 1O (opmyne s
CUHOJIMYECKOI0 IeproJIa:

1
Pg

~| =
| -

Orcroga T = 29,1 cyTok.

OT BenMYMHBI OCEBOTO TepuojAa BpaileHus JIyHbI mepuoj CMEHBbI JYHHBIX (a3
(cuHOmMYeckuii Tiepuon oOpamieHuss JIyHbI BOKpyr 3eMiM) HE 3aBUCHT.
CoOTBETCTBEHHO, M3-3a ero yBeauueHus Ha 20% MOpoaoIKUTENbHOCTh JTYHHOTO
Mecsila HE U3BMEHUTCS.

Maxcumym 3a 3a0auu 10 b6annos.
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3agauu Ne 11-12

B Ttabnuie npuBeneHbl XapaKTEPUCTUKU YETBHIPEX acTepousioB. JlIs KaXmoro
U3 HUX JIaH WU paguyc OpOUTHI, WK TIEPUOJ, OpOUTAIBHOTO ABUKEHUA. OpOUTHI
BCEX TEJI CYUTATh KPYTOBBIMU U JIEKAITUMU B INIOCKOCTH SKJIUITUKHU.

Ne | Pagmyc Ilepuon Bpamenus
OpOMTHI
1 |1,2a.e.
2 | 100 mutH KM
3 0,716 net
4 14500 4

Nell. Kakue U3 acTepouioB SIBJISIIOTCS BHYTPEHHUMH (T.€. UX OPOUTHI HAXOASATCS
BHYTpH OpOUTHI 3eMIIn)?

OtBer: 2, 3

Nel?2. Kakue u3 nepeyucieHHbIX aCTEPOUIOB ISl HA3EMHOT'O HAOII0JaTeNs B X0/1€
OpOUTANBHOTO JIBMXKCHHSI U3MEHSIIOT CBOM BUJMMBIN YIJIOBOW JUAMETp CHIIbHEE
BCero (B 0oJiblliee yncio pas)?

OtBer: 1

Kpurtepun onennBanus

Nell.3a BepHbIil BBIOOp Kaxaoro acrepouaa +2 Oajuia. 3a omMOOYHBIA BBIOOP
CTaBUTCS —2 0aJjlIa 3a KaKJIbIi ITyHKT.
Nel2. 3a BepHblii oTBET +6 0a1J10B.

Pemenue

YrinoBo pasMep O BBIUHUCISETCS IO Actepoun
bopmyne a = %, rae I — quaMmeTp Tena,
a R — paccrosHue [0 HeEro ot
HaOroaresnss. MakCHMMaJIbHBIM YTJIOBOM
pasmep Oymer B caMOl  OJHM3KOM
K  HaOmogaTedar0o  TOYKE  OpPOMTHI,
a MHUHHMAaJILHBIM — B  HauOolee
yaanéHHou. Ui BHEWIHEro acrepouaa
3TO OyJIeT B MOMEHTHI MPOTHUBOCTOSHUS
U COCIUHEHMS, a JJII BHYTPEHHEro —
B MOMEHTHl HHUXXHEr0o M BEpPXHEro
COEJIMHEHUM.

Takum oOpa3oM, 4TOOBI HAWTH, B KaKOE
MaKCHMAJIbHOE€ YHCJIO pa3 H3MEHUTCS
VIJIOBOM pa3Mep B XOJie OpOUTAILHOTO
NBIKEHUA (actepouaa W 3eMiid) HaJo

Actepoug

7
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HalTH OTHOILIEHHE pAcCTOSHUU B yKa3aHHble J1Ba MOMeHTa. W BbIOpaTh TOT
acTepoui, y KOTOpOTO OHO MaKCUMalbHO. J[J1s1 Toro 4ToObI MOXHO OBLIIO CPAaBHUTH
BCE YEThIPE acTepouj]ia, HEOOXOAUMO OIPENEIUTh 3HAUEHUS OOJBIIUX IOJIyoCced
acteponioB Ne3 u Ne4.

Bocnonesyemcst npoctoii gopmoii 111 3akona Kemnepa: a® = T2 (s BeanuuH a
u T 3alaHHBIX B €IWHUIAX a.€. U T0/Ia) U MOJCTaBUM B HE€ MEePHOABl OOpaICHHUH
u3 Tabmunbl. [t acreponna Ne2 BbIpa3um pagnyc opOUTHI Tak ke B a.e. [lomyunm
HOBYIO TaOJHUITY:

No Paauyc Rmin Rmax
OpOMTHI

1 1,2 a.e. 0,2 ae. 2,2 a.e.

2 0,67 a.e. 0,33 a.e. 1,67 a.e.

3 0,8 a.e. 0,2 a.e. 1,8 a.e.

4 1,4 a.e. 0,4 a.e. 24 a.e

OtHomeHue Rmax/Rmin Makcumanbao st actepouma Nel. MiMeHHO OH M OyneT
MOKa3bIBaTh caMoe OO0JIBIIOE (B YKCIIE pa3) U3BMEHEHHE YIJIIOBOTO IMaMETpa B XOJIe
CBOEr0 OPOUTATBLHOTO JBUKCHMUSI.

Maxcumym 3a 3a0auu 10 b6annos.

3agaunm 13-17

Bokpyr kpacHoro kapnuka Cojoca Bpalmaercs 3eMJIenoJo0Has IiaHeTa 3eMoc.
VY mnanetsl ecTh cryTHUK — JIyHoc. OpOUTHI BCeX Tell KPYTOBBIEC M JIEXKAT B OJHOU
miockocT. HekoTopbie mapamMeTphl 3TOM CUCTEMBI IIPUBEICHBI B TA0JIHUIIE.

IMapamertp 3HaueHue
paccrostaue 3emoc — JIyHoc 38 000 xm
paccrostaue 3emoc — Coitoc 10 000 000 xkm
macca Conoca 0.1 macca Connua
Macca 3emoca 1 macca 3emnu
paguyc Cojoca 100 000 km
panuyc JlyHoca 500 km

Nel3. Moryr nu xutenn 3emMoca KaXKIblii JTYHOCOBCKHH MecsI] HaOI01aTh
3armenns Conoca? Brnusauem atmochepsl nmpeHeopeyb.

—Ja

— HET

— HEIOCTATOYHO JTAHHBIX JJI1 OTBETA
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Neld, Yemy paern yraooir guamerp Comnoca mna okureneid  3emoca?
OTBeT BBIpa3uTe B rpajgycax U OKPYTIUTE 10 TECATHIX.

OtBer: 1,1

Nel5. Yemy paBen yrioBod auamerp JlyHoca nnst xuteneir 3emoca? OTtser
BBIpA3UTE B Ipajlycax U OKPYIIIHUTE N0 1enbiX. Pazmepamu 3emoca npeHeOpeyb.

OTtBer: 2

Nel6. Smmstorcas sm 3armenust Conoca monHbeiMu?  Pasmepamu  3emoca
npeHeopeyb.

—Ja
— HET
— HEAOCTATOYHO JAHHBIX JJISI OTBETA

Nel7. Yemy paBHa moJiHasg JUIATENbHOCTh 3aTMeHus Comnoca? OTBET BbIpa3ute
B CEKyHJAaX M OKpYyrauTe 10 ueioro. Pa3mepamu, BpalieHHUEM U JBUKEHUEM
3emoca Bokpyr Cosoca npeHeOpeyb.

s cnpasku: B cucteMe 3emuts — JIyHa pacctosHre Mexy TeaaMmu paBHO 384400
KM, cuaepudeckuid nepuof JIyHsl cocrasisieT 27,3 CyTOK.

OtBert: 528

Kpurtepun onennBaHusi:

Nel3. 3a BepHblit Bb1OOp +1 0aJsLI.

Nel4. 3a nomaganue B uatepBai [1;1,2] +3 6anaa.

Nel5. 3a orBeTnl 1 unm 2, a Takxke, B BUjAC UCKIOUYeHus, 1,5 +3 d0aja.
Nel6. 3a BepHblit BbIOOD +1 0aJsLI.

Nel7. 3a nonaganue B uarepsai [500;550] +6 6anaios.

Pemenune

MomeHT Hauana MOMEHT OKOHYaHus
3aTMeHunAa 3aTMeHuna

l

T. K. opOUTHI TeN JIeKAT B OJHOM IJIOCKOCTH, TO 3aTMEHHUS OYIyT MPOUCXOAUTH
KKJBIM CHHOUYECKUH niepro oOparienus JIyHoca.

Haitném yrmossie pasmepbl Comoca u JlyHoca. Tak, yrimoBoil nuamerp JlyHoca
paBeH (nmpeHeOperas pasmepamu 3eMoca)

_2XRy  2x500kM
P = T "38000km

= 0,0263 pag = 1,5°
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AHaNIOrM4HO MOITY4YHM, 4TO yriioBoi auamerp Cosoca:
__ 2XR¢ __ 2X100000KkM

Pc = e = T0000000km 0,02 pap~1,1°.

T.x. yriosie pa3mepsl JIyHoca 0oJibliie, TO 3aTMEHUE KaxX bl pa3 Oy1eT MOJIHBIM.

[TonHyIO0 IIUTENBHOCTh 3aTMEHHUSI MOXKHO ONPENEIUTh Kak BpeMs, 3a KOTOpPOe
HeHTp Aucka JlyHoca mpoxoauT Ha HeOe yroj, paBHBIM JIBYM CBOHMM YTJOBBIM
panuycam 1noc yrioBoit nuametp Comnoca. DTOT yroi paBeH 2,6°.

Boeruncnum cunepuueckuii nepuon JlyHoca, cpaBHuBas cucremy 3emoc — JlyHoc
c cuctemoil 3emisi — JlyHa. DTO MOXHO cHenarb, UCIOIb3YS 3-il YIPOIIEHHBIN
3akoH Keruiepa HanpsiMyro, Tak Kak Macca 3eMoca paBHa Macce 3emid. Ilomyuum
a3 =T? (s BemvuuH @ U T, 33JaHHBIX B €IUHMIAX paccTosHHs JlyHa-3emils

u cugeprdeckoro mepuona Jlymsl). Orcrona T = Va3 = \/ (38000/384400)3 =
0,031 nepuoma ob6pamenus Jlynsl. Unu T = 0,846 3emubix cytok = 73120 c.
3HA4MT, I TOro, YTOOBI MporTH 1Mo HeOy 3emoca yroia B 1°, JIyHocy noTpedyercs
73120 /360 =203 cexkyHpl. YT0J B 2,6° OH IpoiaA€T 3a 528 CEeKyHI.

Maxcumym 3a 3a0auu 14 b6annos.

MaxkcumanbHblil 0a/11 3a padoty — 71.
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