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MYHUIUIIAJIBHBIN STAII
B KPACHOSIPCKOM KPAE
2018-2019 YYEBHBIN 'O/
OTBETbI
11 KJIACC
Ne 3apanus MaxkcuManbpHbIH 0ant
1. 8
2. 8
3. 8
4. 8
5. 8
6. 8
Hroro: 48 Gannos

NOAPOBHOE PEHIEHUE 3AI{AHI/II71
11 kaacc

Obwue ykazanus: 3a NPABUIbHOE NMOHMMAHUE YYAaCTHUKOM OJUMIIMAbI CYyTH IPEIOCTABIEHHOIO BO-
Ipoca ¥ BbIOOp IyTH PELICHUs BhICTaBIseTCs He MeHee 4—5 O6amtoB. Ilpu oTcyTcTBUM MOHUMaHMS CUTyalluu U
JIOTHYECKOMN CBSI3aHHOCTU PELICHMs OIIEHKA HE MOXET MpeBbIIaTh 2—3 Oama gaxe npu GopMaibHO MpPaBUIIb-
HoM oTBeTe. C Ipyroil cTOpoHbl, apuMeTHdecKue OMMUOKH, MPUBOASIINE K HEBEPHOMY OTBETY, HE JIOJIKHbI

OBITh OCHOBAaHHEM JIsl CHI)KEHUS OLIEHKH OoJiee ueM Ha 1-2 Gamnna. JXKtopu BiipaBe BBOAUTH COOCTBEHHBIE KpH-
TEpUU OLICHUBAHUS padOT, HE MPOTUBOPEYAIIIE OOLIMM PEKOMEHIAIUAM T10 TIPOBEPKE.

1. IloxpsiTHe Anbaedapana JlyHoit

®azy JlyHbl MOXHO ONpPEACNIHUTh MO €€ yriioBoMmy yaaineHuto oT ComHua. Bocronmp30BaBIIMCh KapToil
3Be3tHOro HeOa u3 [punoskenus 2 k 3amaHusiM, Haiinem nosnoxenue ConHIa Ha SKIUNTHKE 24 (QeBpans Ha ee Ie-
PECEUeHUH C PainyCcoM, COSAUHSIOMMM AaTy U HeHTp KapTbl. [lomydrm, uro CosHIle HaXOIUTCS B CO3BE3/IUU
Bogones B Touke ¢ IpsIMbIM BOCXOXKICHHEM OKOJIO 22 4 15 MuH.

Jlanee Halizem Ha KapTe co3Be3aue Tenblia U ero «riiaBHyo» 3Be3ay Anbaedapan (o Tenbia), koTopas
HMMEET MPSMOE BOCXOXKIeHHE, mpuMepHo, 04 1 35 muH. Tak Kak B 3Ty HOYb IMIPOU3OIILIO TOKPBITHE AJlbebapa-
Ha JlyHo#, To Jlyna O6bu1a ynanena ot Connua, npumepHo, Ha 06 4 20 MuH (pa3HHLA UX TPSIMBIX BOCXOXKICHUHN
Connana n Anpaebapana ¢ yueToM nepexoja depes 24 yaca). 3Hasi, 9To 3eMIIsl BpaIaeTcsi CO CKOPOCTHIO OKOJIO
15° B yac, BerumcauM yrioBoe paccrosiHue Jlynst ot Conxna: 6 nensix yacoB naioT 90° u eme 1/3 yaca — 31o
5°, B cymme nosryuutcst 95°. Tlo npsimomy BocxoskieHnto CoTHIIE pacmoioKeHO Ha SKIUINTUKE Briepeau JIyHsl,
a 3Ha4uT, JlyHa HaxoauTcs K BOCTOKY oT CoJHIIa. YUYUTBIBas 3T0, MOKHO CAENaTh BbIBOJ, 4To JlyHa Obuia BUI-
Ha B (aze 4yThb OOJIbIlIE IEPBOM YETBEPTH.

Omeem: B HOUb ¢ 23 Ha 24 ¢eBpanst 2018 roxa JIyna 6s1a B aze uyTh 60JIblIE IEPBON YETBEPTH.

Kpumepuu oyenusanus

Bepnoe onpenenenne npsimoro BocxoxxaeHust Conxiia — 2 6ana.

Bephoe onpenenenue npsimoro Bocxoxienus JlyHsr — 2 Garia.

Bepnoe onpenenenue yrinosoro ynanenus Jlynsr ot Connia — 2 Ganna.

OkoHuaTeNbHBIA BEpHBIN BBIBOJ O (aze JIyHbl — 2 Oaia.

2. 3enuTHBIC paccTossHUA Bern

Jnst yno6cTBa BHIUMCIICHUH NIEpEeBEeM B JJAHHBIX U3 YCJIOBUS 3a/1a4M YIJIOBBIE MUHYTHI B JOJIM TPaIy-
COB:

0 =+38°47": Tak xkak 47'=47'/60" = 0,8°, T0o 0 = +38,8°;

¢ =+56°01": Tak kak 01'=01"/60" = 0,0°, T0 ¢ = +56,0°.




1 crroco6 pereHwms.

W3BecTHO, 4TO B 36HUTE KYJIbMUHHUPYIOT CBETHIIA, CKIIOHEHHE KOTOPBHIX PaBHO IIMPOTE MecTa Habmtoe-
Hus. [lna KpacHosipcka 3TO COOTBETCTBYET CKIOHEHHUIO 0 = ¢ = +56,0°. B MOMeHT BepxHeii KynbMuHaimu Bera
Oyner BumHa B 56,0° — 38,8° = 17,2° K 10Ty OT 3€HUTA. DTO U €CTh 3€HUTHOE PACCTOSIHHE Bern B MOMEHT BepX-
HEW KyJIbMUHALUU.

3eHUTHOE paccTosiHHUE ceBepHoro momoca mupa (0 = +90,0°) B KpacHosipcke cocTaBiser:
90,0° — 56,0°= 34,0° k ceBepy oT 3eHuTa. Bera yaainena ot ceBepHoro nontoca mupa Ha 90,0° — 38,8° = 51,2°.
CnenoBarenbHO, 3€HUTHOE paccTosiHMEe Beru B HMKHEW KynbMHMHaUuu (Ha ceBepe) OyAeT COCTaBIIATH:
34,0° +51,2° = 85,2°.

Pa3zHoCTh 3eHUTHBIX paccTosiHMKA Bern B pasHOMMEHHBIX KyJlbMHHaUUsIX B KpacHosipcke cocraBisier:
85,2° — 17,2° = 68,0°. Imenno Ha ctonpko B KpacHosipcke Bera BuaHa Onike K 3eHUTY B BepXHEH KyJIbMUHa-
M, YeM B HIDKHEH.

2 coco0 perieHus.

Omnpenenum BbicoTy Beru B BepxHeil KyJbMUHALIMKM U3 COOTHOIIEHUS, CBSI3bIBAIOIIETO BHICOTY CBETHIIA
B BEpXHEU KYJIbMHUHALHAHA /¢, CKIIOHEHUE CBETHJIA 0 M ITUPOTY MECTa HAOTIOACHHS @ Mgy = 0 + (90° — @):

hmax = 38,8° +(90° — 56,0°) = 72,8°.

Torna 3eHuTHOE paccrosiHue Bernm B MOMEHT BepXHEH KYJIBMHUHAIUUA COCTABUT: Zygx = 90° — Mpygy =
90° —-72,8°=17,2°.

Omnpenenum BbicOTy Beru B HKHEH KyJTbMUHAIIMK U3 COOTHOIIEHUS, CBSI3BIBAIOIIETO BHICOTY CBETHIIA
B HIDKHEW KYJIbMUHALMH /1., CKIIOHEHHE CBETHJIA O U IIIUPOTY MecTa HAOMOAeHUS ¢: Hypin = 0 — (90° — @)

Hmin = 38,8° — (90° — 56,0°) = 4,8°.

Torna 3enuTHOE paccrossHue Berm B MOMEHT HWKHEW KYJIbMHHAIIMH COCTABUT: Zyiy; = 90° — My =
90° —4,8° = 85,2°.

Pa3HOCTh 3€HUTHBIX paccTOsiHUI Berum B pa3HOMMEHHBIX KyJIbMHHANUAX B KpacHosipcke cocTaBiseT:
Zmin — Zmax = 85,2° — 17,2° = 68,0°.

Omeem: pa3HOCTb 3€HUTHBIX paccTosiHUM Bern B pasHOMMEHHBIX KyJibMUHaLMAX B KpacHospcke co-
cTaBJIsIeT 68°.

Kpumepuu oyenueanus

3HaHue, YTO O3HAYACT 3EHUTHOE paccTostHre — 1 6a.

[TonnMaHue yTriIOBBIX pacCTOSHHMM Ha HeOecHOU cdepe (kak B 1 crocobe pelieHus) Wi MpuMeHEHNe
(dhopMyIT JUTS BRICOT CBETHIIA B KyJIbMUHAIMX (Kak BO 2 criocoOe perienus) — 4 6armna.

[IpaBuiibHbBIE BBIYUCIIEHUS U TIOJIYUYEHHE BEPHOTO OTBeTa — 3 Oaa.

3. IIbLab Ha 3eMHOI opOuTe

Kocmuueckast bUTb BbINaaeT Ha 3€MIII0, B OCHOBHOM, 33 CUET CTOJKHOBEHUH MBIJIEBBIX YACTHILL C 3eM-
7€l mpu ee ABMKEHUU 10 OpOUTE, a HE 3a CUeT NMPUTSHKEHUS MX IUIAHETOW, KaK MOXKET IOKa3aThCsl Ha MEPBbII
B3IJISLL.

OmnpenenymM CKOPOCTh OPOUTATBHOTO ABMKEHUS 3eMin Bokpyr CojHIa: paanyc opOouThl 3eMiiu 7 Ipu-
MeM 3a 149,6 MutH. KM, a riepuoj ee obparnenus (3Be3aHbIid rox) 7' 3a 365,26 cyTok, Torna v = 2nr/T = 2-3,14 -
149,6:10° km / (365,26 cyT. - 24 u - 60 MuH - 60 ¢) = 29,8 km/c ~ 30 km/c. CpeHIO OPOUTATBHYIO CKOPOCT
3emMJIi MOKHO U HE BBIYUCIIATH, a B3ATh B pasneine [lanusie o 3emie Ilpunoxenus 1 k 3ananusm. Tam Takxe
MO>KHO HalTH 3KBAaTOpUAJIbHBIN paanyc 3emiu R, paBHbIN 6378 KM, KOTOPBIM IPUMEM 32 pauyC 3€MHOIO IIa-
pa.

3emurst 3a cyTku (24 1) mponeraer mo cBoeil opoute myTh L = 24 4 - 3600 ¢ - 30 km/c = 2,592:10° km,
«3aMeTas» coboil BCIO MBUIEBYIO MaTEPUIO, PACIONOKEHHYIO B HMIMHAPUYECKOM 00BeMe MPOCTpaHCTBa V =
nR’L = 3,14 - (6378000 M)2 ©2,592-10° M =~ 3,3-10% M". B 5TOM 00beMe HAXOIUTCH, MIPUMEPHO, TaKas ke Macca
IBIJIEBOM MaTepHUM, Kakas 10 YCJIOBHUIO 33[aud BbINMaJaeT Ha 3eMJIIO B BUJE€ METEOPHOTO BEIECTBa, T.e. M =
10° kr. TTbIeBbIe YACTHUIIBI, 0OPA3yIOLIHE MBUICBYI0 MATEPHIO, ABIKYTCS MO CBOMM opOuTam Bokpyr ComHIa,
4acTh U3 HUX (00Jee MEIJICHHBIE) «3aMEeTaeT» MPU CBOEM JBIKEHUU 3emils, npyrue (06ojiee OBICTPBIC) MOTYT
JOTOHATH 3eMIT0. 3Has Maccy ¥ 00BEeM MOXKHO OLEHHTh IUIOTHOCTH IbLICBON Matepun: p = M / V = 10° kr /
3,3-107 M’ = 3-10™" k.

Omeem: KOCMUYECKas IbLIb BBINAJAET Ha 3EMIIIO, B OCHOBHOM, 3a CUET CTOJIKHOBEHMH IbUIEBBIX Yac-
TUIl ¢ 3eMJIeH Mpu ee OpOUTaATHbHOM JIBMKCHHH. [ITOTHOCTH MBIJIEBOM MaTEepHH B pailoHE 36MHOM OpPOUTHI CO-
craBmser okoio 3107 kr/n’.



Kpumepuu oyenusanus

[IpaBunpHOE YKa3aHWEe OCHOBHOM MPUYMHBI BBIMAACHUS KOCMUYECKON MBI Ha 3emitio — 2 Oasa.
[TpaBmibHOE BRIYUCIIEHHE 00BEMA MPOCTPAHCTBA, 3aMETaeMOro 3eMIiei 3a CyTku — 3 Oaria.
BepHast orieHKa TUIOTHOCTH MBLIIEBOM MaTepuu — 3 Oasia.

4. Coaneunoe 3atmenue 11 aBrycra 2018 rona

daza COMHEYHOro 3aTMeHus @ — 3TO JONs JUameTpa IHcKa
Connna, 3akpeitas Jlynoit. M3mepum otpe3ok L1, cooTBeTcTBYIOMIMiA
IUaMeTpy COJHEYHOrO JWCKAa Ha pUCYHKe (cM. puc. 1, mis yaoOcTBa
MoKa3a JOMOJHHUTENBHBIX JTMHUNA M300pakeHue MHBEpTHpoBaHO): L1 =
5,8 mm. U3mepum emie onuH oTpe3ok L2, coequnstomuii cepenty TyTru
JYHHOT'O JUCKAa U MaKCHUMAaJIbHO YJIQJIEHHYIO OT HEE€ IIPOTUBOIOJIOKHYIO
yacth qucka ComHna: L2 = 3,9 mM. Torna BUAMMYIO AOJIIO COTHEYHOTO
JIMCKa MOKHO ompenenuTh, kak L2/L1 =39 mm / 5,8 mm = 0,67. A nons
3akpeiToro JlyHoi gucka (BenmuuumHa (a3bl 3aTMEHHUS) COCTABUT
®=1-0,67=0,33.

W3mepennas (asza MeHbIe MakcMManbHOW it KpacHosipcka,
MO3TOMY CHUMOK OB TOJY4YeH WU J10, WIH Moclie Makcumyma. Ompe-
nenuM koraa. B ceseprom nonymapuun Consue u JlyHa nepemeniatrorcst
BJIOJIb SKIIMIITUKU CTpaBa — HalleBO (C 3amaja Ha BOCTOK). JIyHa nBu- Puc. 1
XKeTcst ObICTpee, MO3TOMY Ha (POHE COJIHEYHOTO JTMCKA OHA TOXKE Iepe-
MEIIAeTCs CTpaBa — HaJIeBO (C 3amajia Ha BOCTOK). A MakcHUMalibHasH (a-
3a 3aTMEHUS HACTYIAeT MIOCEPEANHE ITOro NyTH. B aBrycre skiaunTuka
HEMHOT'0 HAaKJOHEHa BJEBO W BHHU3 (CM. pUC. 2) K HEOECHBIM Iapajuie-
1sM, Tak Kak COJIHIIE MOCJI€ JIETHETO COJIHLECTOSIHUS IBHIKETCSL K OCEH-
HeMy paBHOJEHCTBHIO (ckjoHeHrne ConHua ymeHsluaercs). U3 pucyHnka
pUC. 2 BUIHO, YTO CHUMOK OBLIT MOJXYYEH HE3aJI0JIT0 JO MaKCUMaTbHON
¢a3sl (meHTp JIyHBI e1re He TOmIeN 0 MePIEeHANKYIISApa K SKIUIITHKE).

Teneps ompenenum, MOXXHO JH OBUIO T/Ie-TO YBHIETh OoJjee
ri1yookoe 3aTMeHue. JloctarouHo BCIOMHUTB, 4To JlyHa HaxonuTcs He-
MoJaneKy OT 3eMJIHM, MOITOMY U3 Pa3HBbIX TOYEK BHJIHA B Pa3HBIX Ha-
MpaBlIeHUAX (MMEeT 3HAYUTEIbHBIN OpH30HTANBHBIN mapauiakc). [To-
3TOMY, YeM Jajblie K ceBepy oT KpacHosipcka Bo Bpemst 3aTMeHUs Oy-
JIeT pacroyiaratbcsi HaboaTesb, TeM [0KHee OH Oyner BuueTh JlyHy
Ha HeOe 1, COOTBETCTBEHHO, Ha COTHEYHOM Jucke. [leficTBUTeNnbHO, s Puc. 2
Habmroaareneld U3 MOJSPHBIX PalOHOB HAIEH CTpaHbl MaKCHMAalbHas
¢aza storo 3armenus nocruraina 0,73.

Omeem: BenruuHa (pa3bl 3aTMEHUSI B MOMEHT ChbEMKHU COCTaBIsiIa, npuMepHo, 0,33. CHUMOK ObLI IO-
Jy4eH HEe3aJ0JIr0 0 MaKCUMalIbHOU (ha3bl 3aTMeHus. bonmpiryio a3y 3aTMEHUST MOXKHO OBUIO YBHIETH IIPH Tie-
pemelienur HabmoaaTens Ha ceBep oT KpacHosipcka.

Kpumepuu oyenusanus

[Tonnmanue, 9To 03HayaeT daza 3aTMeHus — 1 Gasr.

Bepnoe Boruncienne 3HaueHus (paspl 3aTMeHus — 2 6asia.

Omnpenenenue, YT0 CHUMOK MOJTYYEH O MaKCUMalibHOH (a3bl (C 000CcHOBaHUEM) — 2 Oasa.

BepHoe onpenenenre HanpaBieHus, riae Ha0moaanacy 60npmas ¢asa (c obocHoBaHUEM) — 3 Oasa.

5. Komera Jxakoounn-Llunnepa
Cpennee paccrostaue ot CoJiHIIa — 3TO 3HaYeHUE OOJIBIION TOJIyocH opOUTHI KoMeThl a = 3,498 a.e. To-

r71a mepuoj ee odpalieHus MOKHO Jierko Haitu u3 Il1-ro 3akona Kemnepa: 7T = \/E ~ 6,5 rona.

[TepurenuiitHoe paccTosTHUE KOMETHI MOKHO ONPENEIUTh U3 cooTHOomeHus: ¢ =a - (1 —e)= 1,014 a.e., a
adenuitHoe paccrosiuue — u3 cooTHomenus:: Q = a - (1 + e) = 5,982 a.e. Takum 00pa3oM, pacCTOSTHUE KOMETBI
ot Counana mamensiercss B O / g = 5,982 / 1,014 = 5,9 pa3za. Tak kak 3Heprus, rnoixydaemas komeToi ot CoJHIa,
M3MEHsIeTCd 00paTHO MPOIMOPLMOHANBLHO KBAApaTy PACCTOSHHUA, TO B IMEPUTeINMH KOMETa MOoJydaeT Teria
Goubiie B 5,97 ~ 35 pas.



Omeem.: xometa 21P Jlxakoounu-Lluaaepa momydaer ot ConHna B 35 pa3 GoJblne Teria B IepUTeIIHH,
yeM B adpenuu. [lepron obpareHuss KOMETHI CocTaBisieT 6,5 roja.

Kpumepuu oyenusanusa

Bepnoe onpenenenue neproa odparieHus KOMeThl — 2 6aa.

[IpaBunbHOE ONpeieNieHre NEPUTETUIHOTO U adeIMHHOTO pacCTOsSHUM — 3 Oana.

3HaHue, YTO SHEPrUsl U3MEHAETCS] 0OPaTHO MPOMOPLUOHAIBHO KBAJIpaTy paccTosiHUA — 2 Gaiia.

[TomyuyeHne OKOHYATEIBHOTO BEPHOIo oTBeTa — 1 Oa.

6. XBoCT KOMETBI

CxemMaTHUYeCKH M300pa3vM IOJIOKCHHE KO-
meThl (K) otHocutensno Connna (C) u 3emmu (3) B
MOMEHT, ONMCaHHbIN B 3a7a4e (CM. puc. 3).

JUIMHYy TpOeKIUU XBOCTAa Ha KapTHUHHYIO
IJIOCKOCTh (JMHHIO ab, MepHeHIUKYISPHYIO K Ha-
MIPABJICHNIO HAa KOMETY) MOKHO MOCUYHUTATh Cpazy:
€CIIM XBOCT JyInHOM / kM ¢ paccrostaus L = 0,39 a.e.
. 149,598'106 KM =~ 58,343 MJIH. KM BHJICH TIOJ yT- Pric. 3
JoM o = 2°, TO U3 MPOCTOro cooTHoueHus [/ / L =
tg(c) MOKHO TONy4nTh: [ =~ Lo (pagman) ~ 58,343-10° kM - 2° / 57,3° = 2,036:10° km. U 910 B 2,036-10° KMt /
3,84-10° kM ~ 5,3 paza Gonblue paccTosHus OT 3eMau 10 JIyHbL.

Ecmu pemate 3amgady 0osiee TOYHO, TO HAJO YYHUTHIBATH TOT (PAKT, UYTO XBOCTHI KOMET HAIpPABIICHBI B
cropony «oT ComnHitay (B Hamem ciydae, mo auauu CKc). [Ipoeknuio kotoporo [ = /ycmuunas © €OS() MBI BBIYHC-
munu Boie (S — ato yron cKb, mwiu CKa). B Hamem cimydae 3TOT yros mai, o3TOMY UCTHHHAsS IJIMHA XBOCTA
OyZleT Majio OTJIMYAThCS OT BHIYMCICHHOW. B 1pyrux ciydasx ommbOKa MOKET ObITh OYEHB CYIIeCTBEHHOM !

Bocnonbs3oBaBmuce Teopemoit cuHycoB MOXKHO BerauciuTh yroi CK3 (Connme-Komera-3emis), koTo-
phIii, B HamieMm ciaydae, Oyaet paseH (90°— f), T.e. menbie 90° kak pa3 Ha UHTEPECYIOIINI HAC YroJ f3, TO3BO-
JSIOUIUH BBIYMCIUTh UICTUHHYIO AJIMHY XBOCTA KOMETHL: Lycmuunan = I /COS(f).

Paccrosinue Comnne—3emnst (C3) cocrasnsger 1,00 a.e., a Comune-Komera (CK) — 1,02 a.e. Torga:
CK / sin(80°) = C3 / sin(CK3) wmu 1,02 a.e. / sin(80°) = 1,00 a.e. / sin(CK3), otkyma yron CK3 =
arcsin(sin(80°) / 1,02) = 74,9°. A 370 3Ha4MT, 4YTO B IAHHOM clly4dae yroi f paseH 90° — 74,9° = 15,1°.

[Moatomy Lucmunnan =1/ cos (15,1°) = 2,036-106 kM /0,965 =2,1 10-10° KM, YTO Ha 74 ThICSIY KHJIOMETPOB
00JIbIIIe TIOMYYEHHOTO BhINIe 3HaYeHus. ToroBeiii otBet: 2,1 10-10° km / 3,84:10° = 5,5 pa3 Gosnblie paccTosi-
HUs OT 3emuin 110 JIyHbI.

Ipumeuanue: eciu Ob1 yron S 6bu1 6onee 60° (komera BOMM3u ColHIIA), TO BUAMMAS JJIMHA XBOCTA
MorJia Obl OBITH B 2 M 00Jiee pa3a MEHbIIIE ACHCTBUTEIHHON (BUAMMAs JJTMHA XBOCTA BCET/Ia MEHBIIE JIEHCTBU-
TETHHOM, 32 UCKITFOYEHUEM PENIKOTO CITydasi, KOT/Ia HallpaBJIEHUE XBOCTA COBIATACT C KAPTUHHOMN TIOCKOCTHIO).

ABTOpBI PEKOMEHAYIOT YYaCTHHKaM IIOCMOTPETh OJHY U3 ¢ororpaduii 3TOH KOMETh Ha CauTe:
http://www.astronet.ru/db/msg/1438060.

Omeem: JauHA XBOCTa KOMETHI cocTapisia 2,110 10° KM, 4TO B 5,5 pa3 0oJbllle pacCTOSIHUS OT 3eMJIU
1o JIyHbI.

Kpumepuu oyenusanus

Omnpenenenue JUIMHBI IPOEKIMU XBOCTA HA KAPTUHHYIO IJIOCKOCTh — 2 Oana.

3HaHUE TOTO, YTO XBOCTHI KOMET HampasieHbl «oT ComHia» — 1 6an.

TouHoe ompe/enenre JTMHBI XBOCTa KOMETHI — 4 Oaria.

Brruncnenne OTHOIIEHHS AJIMHBI XBOCTa KOMETHI K pacCTOSIHUIO OT 3emiin 110 JIyHbl (Kak npu npubiu-
KEHHOM pEeILEeHUH, TaK U IPU TOYHOM) — 1 Gaiwt.

3amaHus NOATOTOBUIIN:

MpeAcenaTeNb NPeIMETHO-METOUYECKONH KOMUCCHH PETMOHAIBHOTO 3Tana BCEPOCCUMCKON OJIMMITHA b
IIKOJIbHUKOB B KpacHOsSpCKOM Kpae 1o acTpOHOMUH, KaHIUIAT TEXHUUeCKUX Hayk, noreHT C.B. Bytakos;

MpEeACENATENb KIOPU PETHOHAIBHOTO ATana BCEPOCCUIUCKON OIMMIMAIbI IKOJbHUKOB B KpacHosipckom
Kpae 1o acTpOHOMHH, WieH Poccuiickoit Accolnanuu yuyuTeaeld acTpOHOMUH, 3aCTy>KeHHbIN nenaror KpacHo-
sapckoro kpas C.E. I'yppsiHOB.

C 3aMeuaHUMSIMU, TMOXKEIAHUSMHU, MPEIIOKCHUSIMH W BOMPOCAMH MOXHO OOpamaTthCs MO ajipecy:
butakov(@kspu.ru unm no ten. 8-904-897-97-60.
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