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y4eO0HOM TUCIUIUIMHBI, Y4eOHOTO TJIaHa Mo MPoQeccusiM CpeaHero mpodeccnoHaIbHOTO
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Beenenne

Habmionenus u npaktuyeckre padboThl O aCTPOHOMHUH UTPAIOT BXKHYIO POJib B (hopMUpOBaHUH
aCTPOHOMUYECKHUX MOHATUH. OHU MOBBIIIAIOT UHTEPEC K U3Yy4aeMOMY IIPEIMETY, CBA3BIBAIOT TEOPUIO U
NPaKTUKY, Pa3BUBAIOT HAONIOIATEILHOCT U BHUMATEIBHOCTh. llpakTuueckue paboThl MPOBOIATCA C
LEJIBIO MTOBTOPEHUs, YIIyOJIEeHUs, pacIIUpeHuss M OO0OOLIEHMs IOJIyYCeHHBIX 3HAHWH, pPa3BUTUSA U
COBEPILICHCTBOBAHMS SKCIIEPUMEHTAIBHBIX YMEHUH; (OPMUPOBAHUS CaMOCTOSTEIBHOCTH.

B Meronndeckux yka3zaHUSX COAEPXKATCS KpaTKUE TEOPETUYECKUE 3HAHUSA, HEOOXOAMMBIE IS
BBITIOJIHEHUS IPAKTHYECKUX PadOT.

JlaHHBIE METOJMUYECKUE YKa3aHMs BKJIIOYAIOT B ceOs T€ MPAaKTHYECKUue padOThl, KOTOpbIE HE TPEOYIOT
CIELUANBHOTO 000pymoBaHMs s HaOmoneHnid. OHM paccuuTaHbl Ha paboTy CO 3BE3JHON KapToii,
aCTPOHOMMYECKHM KaJICHJIapeM M KaTaloroM 3BE3HOro Heba.

JUis pa3BUTHUS HABBIKOB B MCIIOJIb30BAaHUU TEOPETUUYECKUX 3HAHUN B pa3pabOTKe NPUBOIATCA 334l C
3TaJIOHAMU pEIleHUH, 3aJaHus JJI CAMOIOATOTOBKH, TECTHI, 3alaHUs JUIsl CAMOCTOSATENIbHOM paboThI.
Hacrosimee pyKoBOACTBO COCTOUT M3 2 MPAKTHYECKHX PadoT Mo Kypey «AcTtpoHomusi». Kaxnas paborta
paccuutana Ha | - 2yaca.

[Tpennaraemsplii Kypc OCHOBAaH Ha 3HAHUSX M YMEHHUSX, IIOJYYEHHBIX CTYIEHTAaMU MPU U3y4YE€HUU
aCTPOHOMUHU HA TEOPETUYECKUX 3aHIATHUSAX.

[To cBOEMy copepkaHHIO IPAKTHYSCKHAE PA0OTHI PEACTABIISIOT COO0M HAOIIOCHNS, U3MEPEHUS U
peleHue 3ajay, TECHO CBA3aHHbIE C TeMOM 3aHATHs. B mocoOue BKIIOUEHB! ClIeAYIOIINEe BUAbI 3a1aHUil:

— HaOJIOJEHUE 3BE3IHOTO0 HeDA,

— U3y4YeHHUE KapThl 3BE€3AHOT0 Heoa,

— HaxoXJIeHHe CO3Be3/1i 1 HeOECHBIX KOOPAMHAT IO KapTe 3BE3/IHOro Heba,
— HCCIeJOBaHUE JIBUKEHUS HEOECHBIX Tell,

— H3yYeHue U npuMeHeHue 3akoHoB Keruiepa.

esn 1 32124 NPAKTUYECKUX 3aAHATHI:

- pa3BUThH IO3HABATEIbHbIE MHTEPECHI, UHTEIEKTYyaJIbHbIE U TBOPYECKHE CIOCOOHOCTH B IpOIECCEe
peleHHs aCTPOHOMHYECKUX 3a/1a4 U CAMOCTOSITETIbHOIO MPUOOPETEHH S HOBBIX 3HAHUIA;

- BOCIIUTaHHE JTyXa COTPYAHUUECTBA B IPOLIECCE COBMECTHOTO BBIITOJIHEHHUS 33]1a4;

- YMETb NIPUMEHATh 3HAHUS 110 ACTPOHOMHUU 11 OOBSICHEHUS SIBICHUI MPUPO/IBI, peleHHs (PU3NUECKUX
3aJ1a4, CaMOCTOSITEIbHOIO MPUOOPETEHUsI U OLIEHKU HOBOM MH(pOpManuu (U3MYECKOTO COJAEp)KaHus,
MCIOJIb30BAHUS COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- IO3HAaKOMUTBCS C OCHOBHBIMU METOJIJaMU aCTPOHOMUYECKUX HUCCIIEI0OBAaHUI U pacueToB.

Ha oTux ypokax cCTyaeHThl C OOJIBIIMM  YAOBOJBCTBHEM 3aHHUMAIOTCS  MPAKTHYECKOM,
SKCIIEPUMEHTAJILHOW,  HCCJEI0BAaTENIbCKON JeSTENbHOCThIO, Y4YaTCsl JellaTh CaMOCTOSITENIbHO BBIBOJIBI,
MOCTUTasl TaKyl0 MHOTOTPaHHYIO M YBJIEKATEJIbHYIO HAyKy KaK acTPOHOMHUSL.

Kaxnas npaxktuueckas paboTa BKJIIOYAaeT B ce0d KpaTko cOpMYIMPOBAaHHYIO II€lib padoThl,
HEOOXOAUMBIA TEOPETUUECKUH MaTepHall, OIMHCaHuEe XoJa paboThl, MepeueHb MocoOuil u 00opyaoBaHus,
HEOOXOIUMBIX Ul €€ BBIIOJHEHUS, TaOJHIbl, KOHTPOJIbHBIE BOIPOCHI, CIHCOK OCHOBHOM U
JONIONTHUTENbHON  suTepaTypbl. Ilepen mpoBeneHHMEM MPAaKTHYECKUX 3aHATUH  CTYAEHT JIOJDKEH
CaMOCTOATENbHO MOBTOPUTH JAHHYIO TeMYy MO KOHCHEKTY JEeKUMH WiIM mo y4eOHuKy. Takoil mpuHIUI
NPUYYAET CTYJAEHTOB K CaMOCTOATENbHON MpopaboTke HEOOXOAMMOM IUTepaTypbl M K CO3HATEIbHOMY
BBITIOJTHEHHIO J1a00paTOPHBIX padoT.

OcHOBHOE Ha3HAUYE€HUE METOJMYECKUX YKa3aHUH — OKazaTh MOMOIIs OO0YYaroIUMCs B MOATOTOBKE U
BBITIOJTHEHUH MPAKTHYECKUX paboT, a Takke o0JIerduTh paboTy mpenojaBaTeNss [0 OpraHu3alud U
MIPOBE/ICHUIO TPAKTUYECKUX 3aHATHUI.

Brinonnenue Bcex padoT sABisieTcst 00s3aTeIbHBIM ISl BCEX 00yUYarOUIUXCS.

[Topsimox mpoBeneHUs KaKIOro JIabopaTOPHOTO 3aHATHUS JUIsl OOJbIIEH YETKOCTH U3JI0KEH B BUC
aJITOPUTMa, MPEANNCHIBAIOIIETO MOCIE0BATEIbHOCTD ONEepaIiii.

dopMa NpoBEICHUS 3aHATUNA UHAUBUAYaIbHAS.

Onucanue paboOThl, MPUBEACHHONW B PYKOBOJCTBE, JOJKHO CIYKHUTh CXEMOW IO KOTOpPOH
COCTABIISIETCS OTYET.
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3agaHus BBIMOJHSIOTCS MUCbMEHHO M KaXKJbIH CTYAEHT MPEACTABISAECT OTYET MO CIEAYIoIIeH
cXeme:
Howmep npakTuyeckoii paboThI.
HasBanue npaktudeckoit paOboTHI.
Ilens BEIMOMHEHUS PAOOTHI.
OcHnarnienue (mepeyuciauTb Npudopkl, MPUHAJICKHOCTH, MaTEPHAIIbI).
Teopernueckass 4YacTh: KpaTKUE TEOPETUYECKHE CBEIAEHUSA, HA OCHOBAHMHM KOTOPBIX
BBITNIOJIHSIETCST paboTa, 00pasibl peuieH s 3a1ay.
[Topsiiok BBITOTHEHUS paOOTHI.
7. IlpakThyeckass 4YacTh: CXEMbI, YEpTEXKH, TaOiauIa pe3yiabTaToB, pacyeThl, TIpadukH,
PHUCYHKHU.
8. OO6paboTka pe3yabTaToB.
9. BsiBOI 10 pe3ynabTaTaM pabOTHI.
10. OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.
CTyneHTHI MUIIYT OTYET MO MPAKTUYECKUM paboTaM B TETPAISX.
[Tocne oxoHuaHust pabOTHI KaXKABIH 00y4JarOIIUACs JOHKEH MPEAOCTaBUTh 0T4eT. Ha KOHTpOIbHBIE
BOIIPOCHI, YKa3aHHBIE B MPAKTUUYECKOMN paboTe, 00yJaromuics oTBe4aeT MUCbMEHHO.
HebpexHoe opopmiieHre oTueTa, UCIIPaBIIEHUE YK€ HAMMCAHHOTO HEOMYCTUMO.

agbrownE

o

TpeGoBanus k opopMiIeHHIO Pe3yIbTATOB NPAKTHYECKUX padoT

PesynpTarhl mpakTHyeckol paboOThl aKKypaTHO O0(GOPMIIAIOTCS B paboyell TeTpaau B COOTBETCTBUU
CO CXEMOH, IpeIaraé Mol B METOJUYECKUX YKA3aHUAX 110 U3y4aeMOU TeMe.
ITo kaXk1OMy MPAaKTUYECKOMY 3aHATHIO B TETPAAM CTYACHTA JIOJIKHBI OBITh CIICAYIOIINE 3aIIUCH:
- JaTa U Ha3BaHUEC TCMBI 3aHATH A,
- Ha3BaHUE NMPaKTHUECKOW paboOTHI;
- 11eJ1b paboTHI;
- oOpasell pelieHus 3aaad.
- MIUCbMEHHBIE OTBETHI Ha BOIIPOCHI, IIPEAIaraeMble JIJIsl CAMOCTOATEIbHOU paboThl;
- KpaTKasi 3allMCh YCJIOBUS 33/1a4 U MUCbMEHHOE PELICHUE 3a/1a4, 3a110JIHeHHE TaOJIHII.
B kxoHme 3aHATHS CTyIEHT 00s3aTeIbHO TOJAeT BBINOJIHEHHYIO paboTy Ha TOJIUCH
IIPENoAaBaTellto.

KPUTEPUU OHEHKHU ITPAKTUYECKHUX PABOT

Ouenka «5» cTaBUTCS B TOM Cily4ae, €CH CTY/CHT:

- BBITIOJIHUJT pabOTy B MOJHOM 00beMe C COOJI0IEHHEM HE0OXOAMMOM TOCIE0BATEIbHOCTU MPOBEICHUS
U3MEPEHMUI;

- B OTYETE NMPABWIBHO W aKKypaTHO BBITOJIHWJ BCE 3aIMCH, TAOJHIBI, PUCYHKH, YEPTSHKH, TpaduKH,
BBIYHCIICHUS.

Ounenka «4» cTaBUTCA B TOM CIIy4ae, €Ciu:
- OBLTM BBIMOJHEHBI TPEOOBAHUS K OLIEHKE «5», HO CTYJIEHT JOIMYCTUI HETOUEThI UM HETPYOble OLINOKU.

Ouenka «3» cTaBUTCS, €CITH:
- pe3yJIbTaT BBINOJHEHHOM YacTHU TAKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIE BBIBOJBI, HO B XOJ€
MPOBEACHUS U3MEPEHUM ObUTH TOTYIIEHBI OITUOKH.

OueHka «2» cTaBUTCS, €CITH:

- pE3yJIbTaThl HE O3BOJISIIOT CIENIAaTh NPABUIIBHBIX BBIBOJOB,

- U3MEPEHUsI, BEIYMCIICHUS, HAOIIOICHUS TPOU3BOIUINCH HEMTPABUIIHHO.

Ouenka «1» cTaBUTCA B TEX CIy4asiX, €CJIHU CTYECHT COBCEM HE BBIOJHMI PadoTy.
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Kputepun oneHuBanns pac4éTHou 3aga4u

OTtmeTka «5» - MPUBEIECHO NOJIHOE MPABUIBHOE PELICHNE, BKIIOYAIOIIEE CIEAYIOUINE 3JIEMEHThI: BEPHO
3allMCaHO KpaTKOE YCIOBUE 3aJaud; 3alMCcaHbl ypaBHEHUS H (OPMYINbI, NPUMEHEHHE KOTOPBIX
HEOO0XOAUMO U JOCTaTOYHO JUIsl PEIIEeHUs 3aJayd BBIOPAHHBIM CIIOCOOOM; BBINOJIHEHBI HEOOXOAUMBIE
MaTeMaTHYecKue MpeoOpa3oBaHUs W pacyeTbl, MPUBOIANIME K NPAaBUIBHOMY YHCIOBOMY OTBETY, H
npencraBiaeH  oreeT. [Ipuy  3TOM  Jomyckaercs pelIeHHe «Io  4YacTsaM» (€ MPOMEXYTOUHBIMHU
BBIYUCIICHUSIMHU ).

Otmerka «4» - IPaBUIBHO 3alMCaHbl HEOOXOAUMbIE (DOPMYIIBI, MPOBEIEHBI BBIYMCICHUS, U IMOJYUYECH
OTBET (BEpHBIM WM HEBEpHbIN), HO JOIYIIEHAa OUIMOKAa B 3alMCU KPAaTKOr'O YCJIOBMSI WJIM IEPEBOJE
equuun B CH.

nim

-IIpencraBieHo MpaBUIbHOE PEIIEHUE TOJIBKO B 00LIEM BUE, 0€3 KaKUX-I100 YMCIOBBIX PaCcUYETOB.

nim

-3anucanbl ypaBHEHUs. U (HOpMYJibl, IPUMEHEHUE KOTOPHIX HEOOXOIMMO M JOCTATOYHO Ui PELICHUS
3aJauu BBIOpaHHBIM CIIOCOOOM, HO B MaT€MaTHYECKHX MPeoOpa30OBaHUSX WM BBIYMCICHHUSAX JIOMYyIIECHA
ommoKa.

OrMmerka «3» - 3amucaHbl ¥ UCIOJB30BaHbl HE BCE UCXOAHBIE (POPMYIIbI, HEOOXOAUMBIE I PELICHUS
3aJauu.

nim

-3anucaHbl Bce UCXOHbIE (POPMYJIbI, HO B OJTHON M3 HUX JIOIYyILEHa OIINOKa.

nim

-3anucaHbl TOJIBKO UCXO/HBIE (POPMYJIbI, HEOOXOAUMBIE /Ul PELICHUS.

OtMmeTka «2» - 3a/1a4a c/IeJIaHa HEBEpHO WIIM BOOOIIE HE C/IeTaHa.

B Tex caywasx, Korma CTyIeHT IIOKa3ajl OPUIMHAJIbHBIA M Hambosee palUOHAIbHBIA MOAXOH K
BBITIOJIHEHUIO pabOTHl WM B Tporiecce paboThl, HO He U30eKall TeX WM MHBIX HEIOCTATKOB, OLIEHKA 3a
BBINOJIHEHHE PabOTHl MO YCMOTPEHHUIO YUYMTENS MOXKET OBbITh MOBBIIIEHA [0 CPaBHEHHUIO YKa3aHHBIMU
BbIIlIE HOPMaMH.



[TpakTrueckas padota Nel «PaboTta ¢ moABMXHOM KapTOW 3BE3THOTO HEOa

Heab pabdoThl: HAYIUTHCS TOMH30BATHCS TOABIDKHOM KApTON 3BE3HOTO HeOa M OMPEHCNSTh C ee
TIOMOIIBIO KOOP/IMHATHI 3BE3I.
O0opynoBaHme: MOABIDKHAS KapTa 3BE€3THOTO He0a, HAKIIATHOU KPYT.

Teopus

Acmponomus — Hayka o BceneHHOW, wW3ydaromias JBH)KCHHE, CTPOCHHUE, MPOUCXOXKICHHE U
pa3BUTHE HEOECHBIX TEIL.

Hebecnas cpepa

JIyist u3ydeHusi BUIMMOTO PACIIOJIOKECHHS CBETH U SIBJICHHM, KOTOPBIE MOKHO HAOII01aTh HA HEOE B
TEYEHUE CYTOK WJIM MHOTHX MECSIIEB B ACTPOHOMUU MPUMEHSIIOT TIOHSATHE «HEOSCHAs chepayr.

HebGecnast cdepa — BooOpaxkaemasi chepa mpoU3BOIBLHOTO paaNyca, B IEHTPE KOTOPOU HAXOIUTCS
rima3 HaOmogarens. Ha moBepxHOCTh 3Toi chepbl MPOCHUPYIOT BUAMMOE IOJIOKEHHE BCEX CBETHII,
OTBJICKAsICh OT JACWCTBUTEIBHBIX PACCTOSHUIN, M pACCMATPHUBAIOT JIUIIb YTIIOBOE PACCTOSHUE MEXKITY HUMH.
A st ynoOcTBa H3MEPEHHI CTPOST PsiJi TOYCK M JIMHUH.

OCHOBHBIE JIMHUH W TOYKH HEOECHOU Cephl.
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Z — 3CHUT;
/
Z ' — Hanup;

ZZ' - oreecnas JIMHMS,

P — ceBepHbIii mostoc MUpa;

P/ — foxHbIii TIOMIOC MHpa;

PP/ - ocp MHpa — OCh BUAAMMOTO BpallleHHUsI HeOeCHOM cdepsr;

[TrockocTh MEpHIEHANKYISIPHAs OTBECHOH JIMHUHM WM MPOXOISINas depe3 IeHTP HeOecHO# cdeps
Ha3bIBACTCS NJIOCKOCHbIO UCHUHHO20 MAMEMAMU4ecKo20 20pU30Hmd.

Ocph Mupa 11t HaOIroaTeNs BCEeTa MapajuielbHa OCH BPAICHUsT 3EMITH.

[TrockocTh, poxoasmIas 4epe3 HeHTp HebecHo! chepbl, NepIEeHINKYIIPHO OCH MHPa Ha3bIBACTCS
HebeCHbIM HKEamMOpPOM.

Touyku, B KOTOPHIX HEOECHBIH JKBAaTOp IEpPEeceKaeT IUIOCKOCTh HCTHHHOTO MaTeMaTHYeCKOTO
rOopu30HTa, Ha3blBatoTCs Toukamu Bocroka (E) m 3amanma (W). [IBe npyrue paBHO OTJaJIeHHBIE OT HUX
naspiBarorcst Toukamu Cesepa (N) u FOra (S).

SN — nonynenHast TMHUSA.



OKpy’>KHOCTb, NMPOXOAALIAas Yepe3 IOJIIOCHI MUpPA, 3€HMUT, Haaup, depe3 Touky Cesepa u IOra
Ha3bIBACTCS HeOECHbIM MEPUOUAHOM.

Hebecnvle koopounameot

Dkeamopuanvhas cucmema KOOpOUHam

Ilpeonasnauena niist COCTaBICHUS 3BE3/IHBIX KapT, aTJIacOB U KaTaJIOTrOB.

OcHo6nas nuHus — 0Cb MHUpA.

OcHosHas niockocms — MIIOCKOCTh HEOECHOTO PKBATOPA.

bonbmioit kpyr HeOecHO# cdepbl, MPOXOASAIMIUNA Yepe3 MOJICh MHpa U HAOII0JaeMOe CBETHUJIO,
Ha3bIBACTCS KPY2OM CK1OHEHUA CGeMUIA.

Z/

Cknonenue ( 50) — JIyra Kpyra cKJIOHeHHsi oT skBaropa a0 ceetuna (£ZM'OM ). Usmenserca B
npejenax ot — 90° 1o +90°. W3mepsieTcst B rpagycax (MuHyTax U cekyHjnax). IHOr1a BMECTO CKJIOHEHUS
CBETHMJIA PACCMAaTPHBAIOT MOMIOCHOe (mmM monspHoe) paccrosnue (P°) — noyra kpyra CKIOHEHHs OT
ceseproro nomoca g0 ceeruna (£POM ). Usmensercs B mpenenax or 0° no 180° Wsmepsiercs B
rpajaycax (MUHYTaX U CEKYHAAX).

IIpsamoe 6ocxoocoenue ( ah) — Ziyra HeOECHOr0 3KBaTopa OT TOYKU BECEHHEIr0 PaBHOJCHCTBUA Y
710 TOYKH TepeceueHus Kpyra CKJIOHEHHUS ¢ 9KBAaTOPOM, IIPOTHB 4acoBoi cTpernke (T. €. oT FOra k BocToky)
(£LyOM"). Usmensiercs B penenax ot 0" 1o 24", Vismepsiercst B yacax (MHHYTax U CeKyH/ax).

BooOpaxxaemass nuHUs romoBoro aBrkeHus COJHIIA HA3BIBACTCS JIKJIMNTHKOW. DKIHUNTHKA H
HeOeCHBIN PKBATOp MEepEeceKaroTcs B TOUKE BECEHHETO PABHOJEHCTBHS U TOUKE OCEHHETO PABHO/ICHCTBUSL.
Bcero sxmuntuky ConHile mpoxoguT poBHO 3a roj. Co3Be3nus, yepe3 KOTOpble MPOXOIUT SKIUNTHKA,
HA3BIBAIOT 30MAKAILHBIMH

Cosse30us u 36e30vl

Bce HeOo pasneneno Ha 88 y4acTKOB, MMEIOLIMX CTPOTO OINpPENETIeHHBIE TPAaHULIBI — CO3BE3/US.
Co3Be3us — coeqMHEHNE 3Be3]] B pa3n4Hble GUTyphl. Takoe ompeneneHe AaBajoch THICSYHU JIET Ha3ajl.
Ceituac co3Be31MI0O MBI MOXXEM JaTh Takoe omnpezencHue. Co3Be3ausi — Y4acTKH 3BE3HOr0 Heba,
BbIIEJICHHBIE JI1 y10OCTBa OPMEHTHUPOBKM Ha HeOecHOW cdepe u oOo3HaueHus 3Be3nd. B Tabnume 1
MPEJICTaBICHO HECKOJIBKO CO3BE3/IMsl U HEKOTOPBIE BXOJIAIINE B MX COCTAB 3BE3bI.

Tabmmma 1.
Co3Be3aue 3Be3aa Co3Be3que 3Be3na
Anapomena ¥ Almaak JleGenp o lene6
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S Mirach Jle o Peryn

o Kacrop Jlupa o Bera
binsnenst B IMommykc Manas Mensenuna a IlossspHas 3Be3na

vy AllbXeHa Maubiii [lec o ITpormon

a Jlyoxe a berenbreiize
bosbmas Mensenuia & Aot p Purens

& Munap Opuon v bemnarpuxc

AnbKOp & AnHnTak
bosnbmioii Ilec o Cupuyc € AnHunam
Becnl a Zubenelgenub a Markab
Bozanumnit a Kamnesia [Terac B Scheat
Bonomnac o ApKTyp e Enif
JeBa o Crinka ITepceit o Mupdax
3asi a Arneb CesepHnas Kopona a Alphekka
Kurt 0 Mupa CxopruoH o AHTapec

o Shedir Tenen o Aspaebapan
Kaccuornes & Ruchbah . y Errai

B Caph Hedeid B Alfirk

Xo0 pabomut

O3HaKOMbBTECH C ONMCAHUEM MOJBMXKHOM KapThl 3Be3jHOr0 Heba (mpuioxenue 1). [logsukHas kapta
3BE3HOr0 HeOa MO3BOJSET ONPEASIUTh BU 3BE3AHOr0 He0a B JIF0OON MOMEHT CYyTOK MPOU3BOJIBHOTO JIHS
rojia u ObICTPO pemnIaTh psAJ NPAKTUUECKUX 33]a4 Ha YCIOBUS BUAMMOCTH HEOECHBIX CBETHIL.

Ha kapTe nokasaHbl cO3B€3/11s, COCTOSIINE U3 SPKUX 3BE3] O 3-€il 3BE€3/IHON BEIMUMHBI, a TAaK¥Ke
HEKOTOpbIe OoJiee ciabble 3Be3/Ibl, JOMOIHSIIONUE TEPBUYHbIC OYePTaHUS CO3BE3AMN. 3BE3/1bl H300paskeHbI
YepHBIMH KPYKEUKaMH Pa3HbIX pa3MEpOB: UeM sipue 3Be37a, TeM 0oJiee KpYIHbIe KPYKKU UX U300paKaroT.
OcHOBHBIE 3B€3/Ibl CO3BE3Uil 0003HaueHbl OykBamMu TIpedeckoro angasuta. KpymHbIMH TecHO
PacroJIOKEHHBIX TOYEK IMPEACTaBICHBI APKHUE 3BE3HBIE CKOIUICHMS, a IITPUXOBOW — SApKHE TYMAHHOCTH.
[Tonoca, BEIOTHEHHAS B BHI€ TOUEK, H300paxaer MJIEYHBIN [TV Th.

B uentpe xapThl pacnionoxen CeBepHbIi mositoc Mupa u psiiom ¢ HuM llonsprast 3Be3na (o0 Manoit
Mmeaseauibl). Ot CeBepHOro MoJI0ca MUpa pacXosATCsl paJAnyChl, H300pakarolIie MPsIMOe BOCXOXK/ICHHE
(a), BeIpaxkeHHOEe B 4yacax. HauanbHblll Kpyr ckioHeHus, ouudpoBaHHbll HyneMm (0)”, IpoXoauT uepes
TOUKY BECEHHEro pPaBHOACHCTBHUS, 0003HaueHHass 3HAKOM . JlMaMeTpanbHO MPOTHUBOIOJIOKHBIA KPYT
CKJIOHEHUS C TIPSMbBIM BOCXOXKJIEHHEM 0 = 12 4 MPOXOJUT Yepe3 TOUKY OCEHHETO PaBHOJACHCTBHUS .

KoHneHTpuyeckre OKpyKHOCTH Ha KapTe M300pakaioT HeOeCHbIE MapajuieNy, a Yucia y TOYeK UX
nepeceyeHus: ¢ HylneBbIM (0 4) u 12-TW 4acoBBIM KpyraMu CKJIOHEHHUS MOKa3bIBAIOT MX CKJIOHEHHueE (0),
BHIPaXKCHHOE B rpagycax. Tperbs mo cdery or Ilomoca MHpa OKpYXKHOCTb, ommdposannas 0°,
MPEACTABISIET COO0M HEOECHBIN DKBATOP, BHYTPHU KOTOPOTO PACIIOIOXKEHA ceBepHasi HeOecHas morycdepa,
a BHE ero — Iosic I0)KHOW HebecHoM nosrycdepsl 10 is 6 = (-45°). Tak KaK B JeHCTBHTENEHOCTH aMeTphl
HeOecHbIX MapajuieNiell MeHblle TuaMeTpa HeOeCHOro SKBaTopa, a Ha KapTe HeOecHble Mapajuiesu KHON
noJrycepbl BBIHYXIEHHO W300pakeHbl OOJIBIINX Pa3MEPOB, TO BUJ CO3BE3IUH F0KHOTO HeOa HECKOJIBKO
UCKaXK€H, YTO CJIelyeT UMETh B BUAY IIPU U3YUEHHUH 3BE3JHOTO Heda.

OKIUNTHKAa M300pakeHa Ha KapTe HKCIEHTPUYECKHM OBAJIOM, IEPECEKaIoUIMMCc ¢ HeOEeCHBIM
HKBATOPOM B JIBYX PaBHOJAECHUCTBYIOIINX TOUKAX.

Ha o0pe3e kapTbl HaHeCeHbI HAa3BaHUS MeECSIEB roja M JnaTel. HampaBieHue cuera MecsieB, JaT U
IPSIMOTO BOCXOKAEHUS — IO BPAILEHUIO YaCOBOW CTPEIKU. B 3TOM ke HampaBiieHUM ciieayeT u300paxarb
nepemenieHre CoJHIA MO YKIUITHKE.



B kapre mnpuioXKeH HAKIATHOW Kpyr, BHYTPH KOTOPOTO HAadepyeHbl OIu(POBAHHEBIE
nepeceKarolrecs OBajbl, a M0 00pe3y HaHeCeH 4acoBOil TMMO, N300paXkarouiil Yackl CYyTOK 1O CPeTHEMY
conaeyHoMy Bpemenu T . HampaBneHue cuera BpeMEHH Ha 3TOM JIUMOE — IPOTHUB YaCOBOW CTPEJIKH.

BHyTpeHHuii Bblpe3 B HAKJIaJHOM Kpyre Jelaercs Mo oBaly, ouu(poBaHHOMY UYMCIOM Haumbosee
ONMM3KKUM K Teorpaduyeckoil MUpoTe MECTHOCTH, B KOTOPOH KapTa OyAeT HCIIOIb30BaThCS.

KouTyp oBanbHOro BbIpe3a B HAKJIOHHOM Kpyre H300paskaeT TOPU30HT, U €r0 OCHOBHBIE TOYKH
obo3HaueHbl OykBamu O (Touka tora), 3 (Touka 3amana), C (Touka ceBepa) u B (Touka BocToka). Mexay
toukamu O u C HeoOX0IMMO HaTAHYTh TEMHYIO HUTh, KOTOPBIM M300paxatoT HeOecHbI Mepuaunan. [1pu
paboTe c KapToil, HAKJIAAHOH Kpyr HAKJIAJIbIBACTCS HA KapTy BCErJa KOHIEHTPUYHO, NPUYEM HHTH
(neOecHbINl MepuIMaH) JO0JKHA 00s3aTelnbHO MpoxoauTh uepe3 CeBepHbIil momoc mupa. Torma oTpe3ok
HUTH, PACIIONOKEHHBIN Mexay CeBepHBIM IMOJIOCOM MUpa U TOUKo# O, mpencTaBUT 0KHYIO TOJIOBUHY
HeOeCHOro MepuuaHa, a OCTaJbHON €€ OTPE30K — CEBEPHYIO €€ MOJIOBUHY.

Haio)xuB Kpyr KOHIEHTPUYHO HA KapTy, HEOOXOAMMO HAa HUTH OTMETUTH (XOTS OBI y3€JIKOM) TOUKY
ee mepeceueHus: ¢ HeOECHOUN Mapaiienblo, CKIOHEHHE KOTOPOM paBHO reorpaduueckoi muporte (Win
ONM3KO K HEel) MecTa HaONIoJACHUNA. JTa TOYKa, Jiexamas BOJIM3M [EHTPa HAKIIATHOTO KPyra, U300pa3uT
3€HUT.

UtoOkI onpeienuTh BU 3B€3AHOTO HEOA HA MHTEPECYIOITUH MOMEHT CYTOK OIPEACIICHHOTO JIHS ro/ia
(maTel), TOCTATOYHO HAJIOKUTH KPYT KOHIICHTPUYHO Ha KapTy (HUTh — MepUAHaH npoxoaut uepes3 [lomtoc
MHUpa) TaK, YTOObI MITPHX MOMEHTA BPEMEHHU COBIMAJAJl CO MITPHUXOM 33JaHHOW KapThl, U TOTJA 3BE3JIBI,
HAXOJAIIMeCs B JAHHBI MOMEHT HaJl TOPU30HTOM, OKXKYTCS PACIONIONKEHHBIMU BHYTPHU OBAJIbLHOTO
BBIpE3a.

3Be3/bl, 3aKpBHITHIE HAKIATHBIM KPYroM, B 3TOT MOMEHT HE BHUJHBI, TaK KaK HaXOMASTCS TOA
ropu3oHTOM. CeBepHBIN MOJIOC MHpa H300pakeH B LeHTpe KapThl. Jluaum, ucxoxsmme ot CeBepHOTro
TMOJIF0OCAa MUPA, TTOKA3bIBAIOT PACIIOIOKEHHNE KPYTOB CKIIOHeHHs. Ha 3Be31HOi KapTe s ABYX OnmKaiimmx
KpPYroB CKJIOHEHHE YTJIOBOE pacCcTosiHHE paBHO 2 vacam. HeOecHble mapauienu HaneceHsl yepes 30. C ux
MIOMOIIBIO TIPOU3BOJAT OTCUET CKJIOHEHUs CBeTHJ 0. TOukM mepecedeHMs SKIMNTHKH C HKBATOPOM, IS
KOTOpBIX TpsiMoe BocxokaeHne 0 m 12 9acoB, Ha3bIBAlOTCS COOTBETCTBEHHO TOYKAMH BECEHHETO H
OCEHHEro paBHOJEHCTBUH. [lo kparo 3Be3IHOM KapThl HAHECEHBI MECAIBl U YHCIa, a HAKIaJHOM Kpyre —
Yachl.

Jlnist onpezienieHnst MECTOMOI0KEHUSI HeOECHOT0 CBETHUIIa HE00X0AUMO Mecsll, YUCIIO, YKa3aHHbIE Ha
3BE3/IHOM KapTe, COBMECTHTH C YaCOM HAOIIIOJICHHS HA HAKJIQJHOM KpyTe.

Ha xapte 3eHUT pacrnosokeH BOJU3M IIEHTpa BbIpe3a (B TOUKE MepecedeHrs HUTH, U300paxKaroluii
HeOECHBIN MepHuanaH C HEOECHOW MapasuieNiblo, CKJIOHEHHE KOTOpPON paBHO Teorpaduueckoil MmMpoTe
MecTa HaOJTFOACHUS ).

ITopsinok BbINOJHEHHS PadOTHI:

[TonBukHas KapTa 3B€3JHOTO HeOa MO3BOJISET PEIIUTD Psi/l MPAKTHUECKUX 3a]1a4 110 aCTPOHOMUM.

1. Omnwucars BUJ 3B€3/1HOrO HeOa B 3a/laHHOE BpEeMs U JIaTy.

VYcTaHOBUTH TOJBMKHYIO KapTy 3Be3qHOro HeOa Ha JeHb M yac HaOmoaeHusd. s srtoro
COIOCTaBUThH JATy HAa BHEIIHEM KpYre KapThl ¢ 33JaHHBIM BPEMEHEM Ha HaKJIaJHOM Kpyre. PaccmarpuBas
Y4aCTOK 3BE€3JHOr0 Heba B OKHE HAKJIaJHOTO KpYra, 3all0JHUTh TaOJIUILy.

TlomoxxeHune CO3BE3 U
OTHOCHUTEIHHO
TOPHU30HTA

Bocxomsgamue

3axogdamnue

B Bepxuen
KYJIbMUHALAH

B ke
KYJbMUHAIUU




BOmu3u 3eaura

SKJIUIITUKAJIbHBIC

2. Haiitu co3Be3aus, pacnojoKeHHbIe MEX/y TOUKaMu 3anana u cesepa 10 okTsops B 21
qac.
HaiiTu Ha 3Be31HOI KapTe co3Be3aus ¢ 0003HaYCHHBIMU B HUX TYMaHHOCTSIMH.

4. Omnpenenuts, OyayT Jiu BUIHBI co3Be3nus JleBwl, Paka, Becos B momHOYs 15 ceHTA0ps?
Kakoe co3Be3nue B 3T0 ke BpeMsi OyZeT HaXOUuThCs BOJIM3HM rOPU30HTA Ha ceBepe?

5. Ormpenenuts, Kakue U3 NepeurciIeHHbIX co3Be3uil: Manas Mensenuna, Bonomnac,
Bozawnuwnii, OpuoH — 1j1s1 JAHHOU MUPOTHI OYAYT HE3aXOIAITUMU ?

6. OTBeTUTH HAa BOMPOC: MOXKET JIM JJIs Bamie mupoTsl 20 ceHTI0pst AHApOMEa HaXOAUTHCS
B 3€HUTE?

7. Ha xapte 3Be3qHOr0 HebOa HaTH NepeunciIeHHble co3Be3aus: bonbmas Mensenuna,
boawmoii [1€c, Opuon, OBeH, Jlebean, FOxHas prida, JleBa — 1 onpeaeauTh NPUOIMKEHHO
HeOEeCHBIC KOOPAMHATHI (CKJIIOHEHUE U TIPSIMOE BOCXO0KICHHE) 0-3BE3]] ITUX CO3BE3TUH.

8. OmpenenuTs M0 HEOECHBIM KOOPAUHATAM(CKIOHEHHUE U MIPSIMOE BOCXOXICHUE) Ha KapTe
3BE37HOTO HeOa Ha3BaHMe 3Be31 co3Be3mmit: 0=184 33mun., 5=+39% 0=204 50mumn.,
8=+430; 0=349 O0MHH., 5=+45°,

9. OmnpenenuTh, Kakoe co3Be3Iue OyIeT HaXOAUTHCS BOIM3M ropu3oHTa Ha fore 30 urois B
MOJIHOYB?

10. CuenaiiTe BBIBOJ O MPOJICTIaHHON paboTe.

JlonoTHUTeIbHBIE 32/ IaHUS
1) B kxakux co3Be3AMAX HAXOISTCS 3BE3JbI, YKBATOPUAIBHBIC KOOPIMHATHI KOTOPBIX
paBHBI:

w

1. a=4"36", §=1631"; 2. a=7"35", 5 =5%4';

3. a=13"25", 5 =-11"10"; 4. ¢ =14"6™, 5§ =1911":
5. ¢ =16"29", 5§ =—26"16'; 6. ¢ =10"8", 5 =11°58':
7. a=20"41", 5§ =45"17"; 8. ¢ =6"45", 5 =-16°43';
9. ¢ =13"24", 5=54°56" 10. ¢ =5"5", § =-8"12';
11. ¢ =5"55", 5 =7°24": 12. a =7"45", 5 =28°2".
;) HO I(apTe 3BE3HOI0 He6a OHpeI[eJ'II/ITe 3KBaT0pI/IaJ'IBHBIe KOOp,[[I/IHaTBI 3BC3 1.
1. Anpraupa; 2. Kacrop;

3. Kanenna; 4. bennarpukc;

5. AnHnnam; 6. Anmor;

7. dyoxe; 8. Mupa;

9. Mupdak; 10. Bera;

11. Har; 12. AnHMTAK.

3.) Koop/iMHATHI TOUKH, Tie BCbIXHYI MeTeop Takue: o =12"00™, & =+45°, a norac B

haAm 0
touke ¢ koopaunatamu @ =10"30", 6 =0 . Uepes kakue co3pesus nposeren Mereop?

KoHTponbHbIE BOIIPOCHI

1. [aiite onpezneneHne acCTPOHOMUM KaK HAYKH.
2. Ilepeuncnure OCHOBHBIE Talbl PA3BUTUS ACTPOHOMUHU.
3. PacckaxwuTte o HeOecHOI cdepe.
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©ooNo Ok

Kaxkue HebecHbIe cCTEMBI KOOPMHAT BbI 3HaeTE?

PacckaxuTe 0 ropu30HTAIILHONM CUCTEME KOOPMHAT.

Pacckaxxure 0 BTOpoii 3KBaTOpUAIIBHOW CUCTEME KOOPIUHAT.

[Haitte onpenenenue co3pe3nus. [IpuBenure mpumepsl.

[aitTe onpenesieHue SKIMITHKY.

YMeTh HaxXoOWTh MO KapTe 3BE3AHOr0 Heba HKBATOPHUAIbHBIE KOOPAWHATHI 3BE3] U
Hao000pOT.
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[IpakTruyeckas paboTa(3TaIOHBI OTBETOB)
«PaboTa ¢ mOABMKHOM KapTO# 3BE3THOTO HEOa

Xon padoTsli:
3.3 :1 (7 (I N
3apganmue 2. 10 oxTs10pst B 21 yac mexay Toukamu 3amnana u CeBepa MOXKHO HAOIIO1ATh
co3Be3aus: Bomomac, I'onune Ilcel, bonpmas Measeauna.
3apganue 3. TyMaHHOCTH HEBOOPYKEHHBIM TJIa30M MOXKHO HAOJIOAATh B CO3BE3IUAX AHApPOMEA
1 OpHOH.
3aganue 4. 15 cenTs0ps B MoJIHOYG JaHHBIE co3Be3aus JleBa, Pak, Becsl He BugHBI. Ha ceBepe
BOJIM3M ropu30HTa B ATO Bpems HaxosaTcs ['onune Ilcel, bonmpmas Mensenuia u Masrii JIes.
3aganue 5. /st upoTHI 55° HezaxomAIMAMK Oynyt co3Be3aust: Manas Menseauna u BozHuumii.
3apanue 6. 20 ceHT0ps B OMCKe AHIpOMeia HAXOJIUTCS B 3€HUTE B TIOJIHOYb.

3ananue 7.

3Be3na CxJioHeHue 3 IIpsimoe BocxoxkaeHue o4, MUH)
o - bonsmas Menpeauiia +62° 119 00mMuH

o, - bonpmmoit T1€c -15" 64 40MuH

o - Opuon +10° 54 55muH

o - OBeH +25° 249 6MUH

o - Jlebenp +45° 204 50 MuH

o - FOxnas poiba 29" 224 55MuH

o - JleBa -20° 134 20mMunH

3aganue 8.

3Be3na Cxionenue 3 IIpsimoe Bocxo:kaeHue o4, MUH)
a - JIupa +39" 18 u 33MuH

o - JleGenp +45° 204 50 muH

B - Mepceit +40° 34 00MHH

3apanue 9.

30 utons B moaHOYb BOMM3M ropu3oHTa Ha FOre Haxonutcs co3se3aue Kosepor.

BoiBoa:
B xozie paboThl MbI HAYYHIIUCH ONPEIEISITH BU 3B€3AHOTO HEOA B TI0O0H MOMEHT CYTOK

MIPOU3BOJILHOTO JHS IOfla, HAXOIUTh Ha KapTe 3Be3/JHbIE OOBEKThI: CO3BE3/HsI, TYMAaHHOCTH,
CeBepHbIii MIOJIOC U T. [I., ONPEIENIATh KOOPAUHATH HEOECHBIX O0BEKTOB U [0 KOOPAWHATAM
HaXOJUT 3TH OOBEKTHI.
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IIpakTyeckoe padora Ne2
Bpems u kasienaapb
eau 3anaTusa:

e VI3yuuTh €IMHULIBI CYETA BPEMEHU;
e VI3yuuTh CHUCTEMBI Cu€Ta BpPEeMEHU (KaJeHIapH).
e YYUTHCS NPUMEHSTH MOJIyUCHHbIC 3HAHUS HA MPAKTUKE.

Teopernyeckasi cipaBka:

Bpemsi - ocHOBHas (pu3uyUecKas BEJIMUMHA, XapaKTEePU3YIOIIas I0CIEeI0BATENbHYI0 CMEHY
SIBJIGHUN ¥ COCTOSIHUM MaTEpUH, JJIUTEINBHOCTh UX OBITHS.

MecTHOE Bpemsi — BpeMsl, OIPEAEIIIEMOE Ul JTaHHOTO MECTa Ha 3eMJIE; 3aBUCUT OT
reorpagpuuecKoi JOITOTH MECTa U OAMHAKOBO I BCEX TOYECK HAa OJTHOM MEpHUAHAHE.

ITo nonoxenuto ConHua (WM 3Be3/1) Ha HeOe OIpeessieTcss MeCTHOE BpeMs JUIs JIF000H
TOYKH 3eMHOI0 1apa. MecTHoe BpeMsi B IBYX NyHKTax (71 U 72) oTiIM4YaeTcss POBHO Ha CTOJIBKO,

. L= A-4
Ha CKOJIBKO OTJIMYAaCTCA UX reorpa(bnqecmﬂ J0Jrora:

BcemupHoe Bpemsi (MHPOBOe BpeMsl) — CpEHEE COTHEUHOE BpEeMsI HA4aJIbHOTO
MEpHUIHaHa. Torma 731 = UT + A;, uHaue TOBOPS, MECTHOE BPEMsI JIFOOOTO ITyHKTA PaBHO
BCEMUPHOMY BPEMEHHU B ATOT MOMEHT ILTIOC JIOJITOTA IaHHOTO MYHKTa OT HAYaJlbHOTO MEPUAHAHA,
BBIPQ)KCHHAs B 4ACOBOM Mepe.

B Hacrosmiee BpeMs IpaKTHYCCKH BCE HACEIICHUE 36MHOTO IIapa MOJIb3YeTCS HOACHbIM
eépemenem. I'eorpauyeckuii 4acoBoii MOSAC — yCJIOBHAA M10JI0CA HA 36€MHOW IMOBEPXHOCTH
IIUPUHON poBHO 15°.

Bech 3emMHOI1 map pasjieneH no Aoarore Ha 24 4acoBbIX Hosica (II0 YKCIy 4acoB B CYyTKax),
KKl U3 KOTOPBIX 3aHUMaeT npumepHo 15°. Ilo cytu gena, cuer BpeMeHH 110 3TOH cucteme
BEJIETCSI TOJIBKO Ha 24 OCHOBHBIX MEpHUIMaHaX, OTCTOSIIIKX APYT OT Apyra Ha 15° mo goarore.
Bpems Ha aTHX MepuanaHax, KOTOPHIE PACIIOIOKEHBI IPUMEPHO MTOCEPEINHE KaXKI0I0 YaCOBOTO
0sica, OTINYACTCS POBHO HA OJMH 4ac. MecTHOE BpeMst OCHOBHOI'O MEpUANaHa JAHHOTO 1osAca
Ha3bIBACTCS NOACHBIM 6pemenem. 110 HeMy BeIeTCs CUET BPEMEHHU Ha BCEH TEPPUTOPHH,
OTHOCAILENCA K 3TOMY 4aCOBOMY IIOSCY.

[Tosicnoe Bpems onpenensiercs o ¢popmyne: Th = To + N, rae Tp - BceMUpHOE BpeMs; N - HOMep
4acoBOI'0 MOsCa.

[TosicHoe Bpems B 3aJaHHOM IyHKTe onpezensercs no gopmyine Tpp= Ty+AN, rne AN —
Pa3HOCTh HOMEPOB YaCOBBIX MOSICOB JAHHBIX MMYHKTOB, TT11 Tj; — MOsCHOE BpeMs B 3TUX
YJaCcOBBIX MOsICaX. YKa3aHHAs pa3HOCTh MPUOABISETCS K M3BECTHOMY TOSICHOMY BPEMEHH, €CITH
MYHKT, BPEMSI KOTOPOT'O ONpEAEseTcs, pacloil0kKeH K BOCTOKY OT ITyHKTa, BpeMsi KOTOPOTO
M3BECTHO, a €CIH K 3aIa/ly — BBIYUTACTCH.

13



-+
i

3bIX 10SICOB
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FPANMLIL YACORMX NORCON |

XD - mocxoscxoe spews 124,

JlexpeTHOe BpeMsl - OSCHOE BpeMsi, K3MEHEHHOE Ha I1eJI0€ YUCIIO YaCOB MPAaBUTEIHCTBEHHBIM
pacnopsbkenueM. s Poccun paBHO mosicHomy, mitoc 1 gac.

MockoBckoe BpeMs - IEKPETHOE BpeMsi BTOPOro yacoBoro mnosica (tuttoc 1 gac): Tm =Ty +

3 (uaca).

JleTHee BpeMsl - IEKPETHOE MOSICHOE BPEMs, U3MEHSIEMOE JIOTIOJIHUTENFHO Ha TUTFoC 1 gac 1mo
MPaBUTENLCTBEHHOMY PACIIOPSHKEHUIO HA TIEPUOJT JIETHETO BPEMEHH C IETbI0 DKOHOMUU
HEPTrOpPECypCoB.

Hrak, nus Hameil crpansl B 3uMHee Bpems T= UT+n+1y, a B 1eTHee Bpemst T= UT+n+24
3aaHus 1J151 CAMOCTOATEIbHOM PadoThlI.

1. 3anomHuTe TAbMUILY

KaJ'ICHI[apHBIC CUCTCMBI

Ne i/t Kanennapn Mecsnn TI'on OcobeHHocTn

2. 3amoyHUTE TabIHITy

Ne /m Bpewms Ornpenenenue dopmyina

3. Pemnre 3amaun

3agaua 1. [lonrota HoBocubupcka A, = 5" 31", nonrora MockBbI A4 = 2" 30™, HoBocubupck
HaxOoOUTCs B V 4aCOBOM IIOsICE.
1) Eciu nuem B HoBocuGupcke yacel mokassiBatoT 12:00, TO YTO MOKa3bIBAIOT B 3TOT MOMEHT
qacel B Mockse?
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2) Ecniu uctunnoe conneunoe Bpemst B HoBocubupcke 12:00, ToO KaKOBO OHO B 3TOT MOMEHT B
Mockse?

3agaua 2. Jloarora Tomcka Ay = 5" 39™ nonrora Kaszanu A = 3" 16™. Tomck Haxogurcsa B V
4acOBOM IIOSICE.

1) Ecnu nuem B Tomcke dackl mokaszsiBatoT 13:00, TO 4TO MOKa3bIBAIOT B 3TOT MOMEHT Yachl B
Kazanu?

2) Ecnu ucrtunHoe conmHeuyHoe BpeMms B Tomcke 13:00, To KakoBO OHO B 3TOT MOMEHT B
Kaszann?

3anaua 3. Ha 30° B.1. cpena, 1 saBapsi, 18 yac MmectHoro Bpemenu. Kakoit neHp Heienu,
yuciio u Bpems Ha 180 mepuauane?

4. JlomaiHee 3ajaHue: MOATOTOBUTH OTUET.
IIpakTHyeckas: padora Ne3

Tema: HUcciaenoBanue Tes CoTHEYHOH CHCTEMBI.

Hean padoTsi: [IpoBecT cpaBHUTENBbHBIN aHATN3 OOJMBIIUX U MaJIbIX TeJl COTHEUHON CHCTEMBI.

Teopus.

ConHeunas cucreMa —  IUIAHETHas  CHCTEMA,
BKJIIOUAOIasi B ce0s eHTpasibHYyIo 3Be31y — CoiHIe u
BCE €CTECTBCHHBIC KOCMUYECKHE OOBEKTHI,

Bpamatomuecs: Bokpyr Connna. OHa chopMupoBaiach
MyTEM IPaBUTAIIMOHHOTO CXKaTHs T'a30IbLIEBOr0 obaka
npuMepHo 4,57 MIIpA. JIeT Ha3all.

Bonpmass wacte Mmaccel 00beKkTOB COJIHEUHOM
cucreMmbl npuxoautrcs Ha CoiHIe, ocTanbHas 4YacTb
COJIEP/KUTCS B OTHOCUTEIBHO YEIWHCHHBIX IUIAHETaX,
UMEIOIINX MIOYTH KpyrOBBIE OpOUTHI "
pacnoJjararoimxcs B npeaenaax nouru
IJIOCKOT0 AMCKA — IJIOCKOCTHU AKIMNTUKU. [11aHeTsI B cBOIO ouepenb Moapa3IesitoTcs Ha
IJTAHETHI 3€MHOU IPYNIbI U MJIAHEThI-TUTaHTHI.

B Conneuynoil cucreme CymiecTBYIOT OO0JacTH, 3alOJHEHHBIE MAJIBIMH TEJIaMH: TIOSIC
aCTEpOMJIOB, CXOXHUX II0 COCTaBy C IUIAHETAaMH 3€MHOM TIpPYMIBbI, IMOCKOJIBKY COCTOWUT H3
CHJIMKaTOB M METaJUIOB; 3a opOuToii HenryHa pacronaraiorcsi TpaHCHENTYHOBBIE OOBEKTHI,
COCTOSIIIME W3 3aMep3llell BoJbl, aMMHuaka U MeTaHa. B CoylHeYHOH cUCTEME CYIECTBYIOT U
Apyryue TOMYJSIIUM MajblX TeJ, Takhe KaK KOMETbI, acTepPOUIbl, METEOPbl, METEOPHUTHI M
KOCMUYECKasi MbLIb.

ConHeyHas cucTeMa BXOJUT B COCTaB rajakTuku Miteunslii [1yTh.

ITopsinok npoBeneHust padoThbI:

1. Ucnonb3ys yueOHYIO IUTEpaTypy MO aCTPOHOMUHU Ha OyMakHOM Hocutene U MHTepHeT-
pecypcsl, U3yunTe Matepuai no TeMe «CoJlHeUHast CUCTeMa U €€ COCTaBIISIOIINE.

2. TlpoBenuTe CpaBHUTEIBHYIO XapaKTEPUCTHKY TUIAHETHI, TPEUIOKEHHOW B BallleM BapHaHTE, U
3anoiaHuTe Tabauiy Ne 1.

Ne, n/n ITapameTpsl MIIaHETHI
Macca nyiaHeTsl
1 A) B enqunnnax CU
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b) B cpaBHeHHMH ¢ Maccoit 3emut.

Panuyc nanets
A) B eqununax CU
2 | b) B cpaBHEHUU C painyCOM 3eMJIH.

3 Kakoe MecTo 3anumaet ot CoiHIia.

4 Tun nimanetsl. EcTh 11 xombra?

Ectb mu cnyrauku? Ecnu ecth, TO yKa3zaTh HX KOJIUYECTBO U 2-3
5 | Ha3BaHMsI CHYTHUKOB, KOTJ]a U KEM OHU OBLIU OTKPBITHI?

6 | Ecte sim atmocdepa? CocTaB ¥ INIOTHOCTH aTMOC(EPHI.

7 | Temneparypa Ha MOBEPXHOCTH IJIAHETHI.

[lepuon obpaienus Bokpyr CoiiHia (B 36MHBIX T'OJIaX WIN
8 | cyrkax)

9 XMMHYECKUN COCTaB IJIAHETHI.

Bo3MoxHO 111 HaOIIOJaTh TIJIAHETY HEBOOPYKEHHBIM U
10 | BoOpyXEeHHBIM TJ1a30M ¢ 3eMin?

HccnenoBanach iy M1aHETa aBTOMaTUYECKUMHU CTAHLUSAMMU C
11 | 3emnu? Korga u keM NpoBOAMIINCH 3T UCCIIEIOBAHUS?

3. IpoBeaure ananmu3 oobekTa COMTHEUHOW CHCTEMBI, IPEAIOKEHHOHN B BallleM
BapHaHTe, U 3anoJHuTe Tadmuiy Ne 2.

No, [TapameTpsl 00beKTA.
m\i

1 Hassanue oObekra.

2 OO1ee onrcaHue 00ObEKTA.

3 Macca o0bekTa.

4 Tumn op6utkl, pacnonoxenne B CoTHEUHOU

CUCTEME, OTHOCUTENIbHO JIPYTHX 00BEKTOB.

5 XHUMHYECKUH coCcTaB O0BEKTA.
6 Kaxk yacTto MO>HO HaOIIOaTh
HEBOOPYKEHHBIM/BOOPY>KEHHBIM TIJ1a30M C
3emnn?
7 ['unore3a BOZHUKHOBEHUSI 0OBEKTA.
3agaHus Mo BapuaHTaM.
Bapuanr 1:
1. TIpoBenute CpaBHUTEIHHYIO XapaKTEPUCTUKY IIaHETHI Mapc.
2. TlpoBeaure aHanM3 KapiIUKOBBIX TUIaHET CONHEYHOW CHCTEMBI.
Bapmuanr 2:
1. TIpoBenute CpaBHUTEIHHYIO XapaKTEPUCTUKY MIaHeThl FOmurep.
2. TlpoBenute aHAIIU3 METEOPUTOB.
Bapuanr 3:
1. TIpoBenuTe CpaBHUTENHHYIO XapaKTEPUCTUKY IJIAHETHI Y paH.
2. Tlposenute ananu3 MeteopoB COTHEYHON CHCTEMBI.
Bapuanr 4:
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1. TlpoBenuTe CpaBHUTENBbHYIO XapaKTEPUCTUKY MJIaHETHI MepKypHil.
2. Tlposenute ananu3 [losica acreponoB COTHEUHOM CUCTEMBI.

Bapuanr S:
1. TlpoBenurte CpaBHUTEIBHYIO XapaKTEPUCTHUKY IUIaHEThl CaTypH.
2. Ilposenute ananu3 komeT COTHEYHON CUCTEMBI.

Bapuanr 6:
1. IlpoBenute cpaBHUTEIBHYIO XapaKTEPUCTUKY IIaHEeThl HenTyH.
2. Ilposenute ananu3 60mua0B COTHEYHOW CHCTEMBI.

Bapuanr 7:
1. TIpoBenure CpaBHUTENBHYIO XapaKTEPUCTHUKY IJIaHETh BeHepa.

2. Tlpoeaure ananu3 [losica Koiinepa.

KOHTpOJ’ILHbIe BOIIPOCHI:

Hazosure uncno Oonpmux miaaHnetT CoJTHEUHON CUCTEMBI.

Kakwue rpynmsl 1iaHer BbleseT coBpeMeHHasi actpoHomus B CosiHeuHol cucteme?

[To xakuM npU3HAKaM IUIAHEThl 00BEAUHEHBI B TPYIIIbI?

Kakue nnanets! B CollHEUHON CUCTEME MPUHATO HA3bIBaTh «BHEUIHUE, KAKUE «BHYTPECHHUE»?

EESCINS

KakoBo paccrosiaue ot Connna o [Inyrona (B a.e.)?

IIpakTnueckas padora Ned
((OHpC)IeJ'IeHI/IC paCCTOSIHI/Iﬁ 10 TOAWYHBIM IapaJlllakCaM, BUJIUMBIC U a0COJIIOTHBIE 3BC3IHBIC
BEJIMYMHBD

Pemenne 3aga4 Ha 3akonbl Kemiepa
1. [laiiTe onpeaesneHue NOHATUAM
Op6ura — TpaekTopus,....
Arnoreit —...
ITepureit — ....
OKCHEHTPUCUTET OPOUTHI — ...
2. Ykaxure popmMbl OpOUT HeOECHBIX TeJl, €CJIH UX IKCHEHTPUCHTEThI IPUHUMAIOT
cjaeayoue 3HaYeHust
3HaueHue 3kcleHTpucutera  @opma opOUTHI

e=0
e=1
e>0

O<exl

3. BeinmosiHuTe 3aJaHne

M

Bapuanr 1.
1. Ha pucysnke 8.1, a ykakuTe TOYKH OPOUTHI, B KOTOPBIX:
a) CKOPOCTb IIJIaHEThl MAKCUMAJIbHA;
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e 0) moTeHIMaIbHAS YHEPTUS MAKCUMAIIbHA;
e B) KMHETHYECKasi YHEPrUsi MUHUMAJIbHA.
2. Kak n3MeHsieTcs CKOpOCTh TUIAHETHI MIPH €€ IBUKESHUHU OT ademusi K Mepuresnio?
Bapuanr 2.
1. Ha pucynke 8.1, 0 ykaxuTe TOUYKHA OpOUTHI, B KOTOPBIX:
a) CKOPOCTh TUIaHEThl MUHUMAJbHA,
0) moTeHIMaTbHAS SHEPTUS MUHUMAIIbHA;
B) KHHETUYECKAas SHEPTUsi MaKCUMalbHa.
2. Kak u3zmensiercst ckopoctb JIyHbI Ipu €€ JBUKEHUU OT IEepUrest K arnorero?
4. Pa3oepute u opopmuTe 3a1a41
1. Pagnonokatop 3adukcupoBai OTpaskeHHBIN CUTHAJ OT MPOJIETAIONIETro BOIM3H 3eMIIH acTepoua
yepe3 t — 0,667 c. Ha kakoM paccTossHUU OT 3eMJIM HaXOJIUJICS B 3TO BpeMs acTepou1?

HAano: PeweHue:
t = 0.667 c, . 1
S = ECt;
c=3-10%km/c.
1
WESES ] O ¢ — 5
§—2? S = 5 3107 -0.667 = 107 kM.
Omeem: 100 TbiC. KM.

2. Onpexnenute paccTossHUE OT 3eMi 10 Mapca BO BpeMsi BEIMKOI0 MPOTUBOCTOSIHUS, KOTJa €ro
TOPU30HTANIBHBIN Mapaiiakc p = 23,2".

Aano: Pewenue:
p=232c, 206265
S=— Rg;
Ry = 6370 kM. P
206265 £ )
§—7 = 537 6370 = 5.66 - 107 kM.
Omeaeem: 56,6 MAH KM, 3. HPH Ha0JII0IeHNN
IIPOXOKICHUA
Mepkypus 0 TUCKY
Connna

OIIPEAEIINIIN, UTO €0 YITIOBOM paauyc p = 5,5", a ropu30HTaNbHbIN Napamiake p = 14,4".
Omnpenennre TMHENHBIN paguyc MepKypusi.

Aano: Pewernne:
r = 14,4 c, t
5.5
l\'3 = 6370 KmM. = m 6370 = 2430 kM.
S =2
Omaem: 2430 KM.




4. Onpenenute mepuoj oopamieHus acrepouna bemopyccus, eciau 6obiast TOIyoCh €r0 OPOUTHI
a=240a.e.

Aawno: PeweHwe:
a = 240a.e., T a® .
—=—: I?=a% T=aVa;
az =1la.e, ry a3
Ty = 1 roa. T =24V24 = 3,72 roxa.
T=7?

Omeem: 3,72 ropaa.

5. 3Be3anbiid nepuoa oopamienus KOnurepa Bokpyr Connna T = 12 ner. KakoBo cpegnee
paccrosiaue ot FOnurepa no Connma?

HdaHo: Pewenune:
T = 12 ner, 2 a® . .
— = a® =T%
T3 = 1rop, T3 as
az = la.e. a=3Y1T2 =122 =52a.e.
a—7?
Omeem: 5,2 a. e.

S. Pemuth 3ana4u mo odpasumy.

1. Curnan, nociaHHbINA paguoIOKaTOpoM K Benepe, Bo3Bparuics Hazan uepes t — 4 muH 36 c. Ha
KaKOM pacCTOSIHUU B 3TO BpeMs Haxouinach BeHepa B cBOeM HUKHEM COETMHEHUN?

2. Ha xakoe paccrostHue K 3emiie noaneran actepous Mkap, eciu ero ropu3oHTalIbHbIN
napajuiakc B 3To Bpems obu1 p = 18,0”?

3. C nomorsio HaOMIOIEHUH ONpeenig, YTo YrioBoi paauyc Mapca p =9,0”, a
TOPU3OHTANBHBIN Mapaiiake p = 16,9”. Onpenenurte TuHEHHBIN paguyc Mapca.

4. Ilepuon obpamenus manoii ruanetsl [laran Bokpyr Connna T = 5,6 roga. Onpenenure
OOJIBIITYIO TIOJTYOCh €€ OPOUTHI.

5. bonbias noxyock opoutsl actepousia Tuxos a = 2,71 a. e. 3a kakoe BpeMs 3TOT aCTEPOH]L
obparaercst Bokpyr Comnia?

6. Pazranars yaiitnBopa “3akonnl Kemiepa”
1. Mepa cruntocHyrocTs auunca.(14 6ykB  a......... T)
2. Wwms matckoro yueHoro smoxu Bo3poxnenus. OH nepsiM B EBpornie Haganm mpoBOaUTh
cHCTEMaTUYeCKHe U BBICOKOTOYHBIE acTpoHOMUYeckue HaOmoneHus.(4 Oyksel  T...0)
3. Ilyth HEOEeCcHOTO Tena B TPaBUTAIMOHHOM I10JI€ IPyroro Tena.(6 OykB  o.... a)
4. Manas nnanera ConHeuHOM cucteMbl.(8 OykB  a...... 1)
5. Haumbomnee ymaneHHas OT IIeHTpa TOYKa OpOUTHL(6 OYKB  a.....p)
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6. OnTuueckuii npubop, nperHazHaAuCHHBIN 17151 HaOmoAeHus Heba.(8 OykB  T...... 1)

7. PacnpoctpaHéHHasi B aCTPOHOMHH BHECHUCTEMHAs! SIMHHIIA H3MEPEHHsI pacCcTOSTHUS. (6
OyKB TI.... K)

8. Hewmernkuit MaTeMaTHK, aCTPOHOM, ONTHK U acTpoior.(6 6ykB  K....p)

Pemenue 3a1a4 Ha 3akoHbI Kemuiepa(3Ta/10HBI 0TBETOB)

1. JlaiiTe onpenesieHue MOHSATHAM

1. OpOuta — TpaekTOpHsi, O KOTOPOH IBUKETCS HEOECHOE TEIO B KOCMUYECKOM
IIPOCTPAHCTBE B MOJIE TATOTEHUS APYIHX HEOECHBIX TEJNl U UX CUCTEM.

2. Amoreii — HanOosnee ynajaéHHas OT 3eMJIM TOYKa OpOUTHI JIyHBI MM HCKYCCTBEHHOTO
CIIyTHUKA 3€MJIN.

3. Tlepureii — Omkaiimas K 3emie Touka opOuTHI JIyHBI I HCKYCCTBEHHOT'O CITyTHHKA
3eMiu.

4. DKCLUEHTPUCHUTET OPOUTHI — Mepa CIUIFOCHYTOCTH AJIJIUIICA, PaBHAsl OTHOLLEHUIO
paccTosiHUs MeXIy GoKycaMH K OOJIbILEH OCH 3JUTUIICA.

2. Ykaxure ¢GopMbl OpOUT HeOECHBIX TeJI, €CJIH UX IKCHEHTPUCUTETHI IPUHUMAIOT
cjaeayouye 3HaYeHusl
3HaueHue skcreHTpucutera  dopma opOUTHI

e=0 OKpyKHOCTB
e=1 [Tapabomna
e>1 ['unepbona
O<exl1 Dnmurc
3. Bapuanr 1

a) CKOPOCTh IUIAaHEThl MAKCUMAaJIbHA; B ePUTeJTHH
0) noTeHLMaIbHAas SHEPTUs MaKCUMasbHa; B adenun
B) KHHETHYECKAasl YHEPTUsl MUHUMaJIbHA. B aeun

2. Kak u3MeHsieTcst CKOpOCTh IUIAHETHI MPHU e IBIKeHUH OT adenus K nepurenuto? (Veeruuumcs)
Bapuanr 2.
1. Ha pucysnke 8.1, 6 ykaxuTe TOYKU OpOUTHI, B KOTOPBIX:

a) CKOpPOCTb IJIaHECTBI MUHHUMAJIbHA, B aq)e.mm
6) MOTCHIUAaJIbHAas SHCPIrusa MUHUMAaJIbHA, B IIEPUTCIHU
B) KHHETHYECKas DHEPTHUA MaKCMaJIbHA. B MEPUTCJINA

2. Kak m3meHsiercsi ckopocTh JIyHBI IpH ee IBIKEHHUH OT nepures K anorero? (Vmenvwumest)

5. Pemuth 3a1a4n no odpasuy.

1. Curnan, nociaHHbIN pagnoIoKaTOpoM K Benepe, Bo3Bparuics Hazan uepes3 t — 4 muH 36 c. Ha
KaKOM pacCTOSHUU B 3TO BpeMs Haxouiach BeHepa B cBOeM HUKHEM COETMHEHUN?

OtBet: 41 MJIH KM.

2. Ha kakoe paccrosinue K 3emie nojeran actepous Mkap, eciau ero ropu30HTAIbHBIN
napajJiakc B 3To Bpems O0bu1 p = 18,0”?
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OTtBeT: 1,22 MJIH KM.

3. C moMoist0 HaOII0ICHUN OTIPEISTUIIN, YTO YIJIoBoM paanyc Mapca p =9,0”, a
TOpPU3OHTANBHBIN napaiiake p = 16,9”. Onpexnenure nuHeNHbIN paguyc Mapca.

Otser: 3390 km.

4. Ilepuon obpamenus manoit miuanets! laran Bokpyr Connna T = 5,6 rona. Onpenenure
OOJIBIITYIO TIOJYOCh €€ OPOUTHI.

Aaxo: PeweHue:
T = 5,6 roaa, T .q° ,
1 = -3 f'lJ - TZ:
T3 = 1rop, 7 a3
as =1la.e. a= Y12 =1/562=32a.c¢.
a=?
Omeem: 3,2 a.e.

5. Bonpimas mosyoch opouTsl acrepousia Tuxos a = 2,71 a. e. 3a kKakoe BpeMsi 3TOT aCTEPOU/T
obparraercs Bokpyr CosHia?

BaHo: PeweHue:
a=271ae, sz T2 = gb.
az; = la.e, T a3
T3 = 1ropa. T =271Nv2.71 = 4,46 roaa.
T=?
Omeem: 4,46 ropa.

6. uaiinBopa “3axonbl Kensiepa” (oTBeThI)
1. DKCIIeHTpUCUTET

. Tuxo

. Opb6uTta

. Actepoun

. ATionieHTp

. Teneckon

. [Tapcex

. Kenep

0 IO\ W WD

[Ipunoxenue 1
OnucaHue ¥ 03HAKOMJIEHHE C MOABHKHOW KapTOi 3Be3/IHOT0 Hebda.

[TogBuxHas kapTa 3BE3AHOrO Heba CIYKUT TOCOOMEM il OOIIed OPUEHTHPOBKU Ha
3BE3/IHOM Hebe B 110001 MOMEHT BPEMEHH.

[TocoOue cocTOUT M3 ABYX YacTEH: BpAIIAOIMICHCs OKOJIO TOJIF0cCa MHUPa 3BE3THOUM KapThl H,
MOABUKHO PACIOJOKEHHOI0 Ha HEW Kpyra ropu3oHTa (HaKjIaaHOro Kpyra). Bokpyr 3Be3nHOM
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KapThl HAHECEH Kpyr KaJEHJIApHBIX JaT, COMOCTABUMBIX C MPOEKIMEH TOYKH BECEHHETO
PaBHOJIEHCTBUSL Ha 3TOT KpyT (22 mapra). Ha kapTe oTMedeHbl 3KBaTOpUaibHbIe KOOPAUHATHI: 0L —
IPsIMOE BOCXOKJEHHUE (JIyueBas CUMMETPUS JINHUM OT LIEHTPA KapThbl, KayK/ble 30° T.e. Kaxpie 2
yaca OT TOYKM BECEHHEr0 PaBHOACHCTBUS), O — CKJIOHEHHE (KOHLEHTPUYECKHE OKPYKHOCTH,
COOTBETCTBYIOIIUE +600, +300, 0° — HebecHpbli IKBATOP, -300). 3Be3apl, UMEIONINE CKIIOHEHNE
MeHbe -45°, He OTMEUEHBI, T.K. B CPEHHX IIMPOTAX HE BHJIHBL.

B naknagHom kpyre He0OXOIMMO BhIpE3aTh OKHO, SIBJISIOIIEECS HEOCPEACTBEHHO JTMHUEH
TOPU30HTA M0 JIMHWU, 0003HAUYEHHOI COOTBETCTBYIOUIEH mupoTe mecta. Ha nuHMM ropuzoHTa
OTMEYECHBI TOYKH CEBepa, Iora, BOCTOKAa W 3amajga. YJIO0OHO BBIPE3aHHBIH KPYr C OKHOM
3anaMuHUpoBaTh. COPHUEHTUPOBAHHBINA IO LEHTPY HAKIAQAHOW KPYT 3aKpernuTh CaMOJAEIbHOM
KHOTIKOM: MpOJeNiaTh OTBEPCTUS B IEHTPE KPYroB, COCAUHUTH WX, BCTABUB OTPE3OK IYCTOrO
CTEepHS OT IIAPUKOBOM PYUYKHU U 3aTEM 3amasTh 00a KOHIIa OTpe3Ka.

Ha mpo3pauyHoMm OKHE, COSAMHHWB TOYKH CEBEpa W IOra, MOJYYHMM MPOSKIMI0 HEOECHOTO
MepHIMaHa Ha TUIOCKOCTh TOPH30HTA (T.€. JUHHIO KyJIbMHUHanuu cBeTun). [IpumepHo pa3nenus
3Ty JUHUIO TIOMOJIaM, OTMETHTh TOYKY 3€HUTa (Z). YUHUTBIBasi THOMOHHUYECKYIO MPOEKIIHIO,
caenats CZ > ZKO Ha 5 — 6 mM.

Jist ydinero moHWUMaHMs! JIMHUM U TOYEK Ha TOJIBHXKHOU KapTe, He00X0AMMO
MIPOJIEMOHCTPHPOBATH X Ha apMUILISIPHOH cdepe.

[Ipunoxenue 2
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NOABHXHAS KAPTA 3BE3JIHOTO HEBA
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HAKJALHOR KPYI K KAPTE 3BE3/HOrO HEBA
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