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BBenenue

HaOmroieHust 1 mpakTU4eckue padoThl O aCTPOHOMUU MTPAIOT BAXKHYIO POJIb B (POPMUPOBAHUU
ACTPOHOMHUYECKUX MOHATHIA. OHU MOBBIIIAIOT UHTEPEC K U3y4aEMOMY TPEAMETY, CBSI3BIBAIOT TEOPHIO U
MIPAKTUKY, PA3BUBAIOT HAOJIOMATEIIFHOCT, U BHUMATEIBHOCTh. [IpakTuueckue paboOThI MPOBOMAATCS C
[IEbI0 TIOBTOPCHUS, YIIyOJCHHS, paCHIMpEHUs W OOOOINCHUS TMOJIyYCHHBIX 3HAHWW, Pa3BUTUS U
COBEPIIICHCTBOBAHUS SKCIIEPUMEHTAILHBIX YMEHUH; (POPMUPOBAHUS CAMOCTOSTEIIBHOCTH.

B Metomuueckux ykazaHUSX COJEp)KAaTCsl KpaTKWE TEOPETUUYECKHE 3HAHUs, HEOOXOIUMBIE st
BBITIOJTHEHUS TPAKTUYECKUX PaOOT.

JlaHHBIE METOAMYECKUE YKa3aHUsI BKIIOYAIOT B ce0sl T€ MpPAaKTHYECKHE pabOThI, KOTOpPhIE HE TPEOYIOT
crenuanbHOr0 o0opynoBaHus sl HaOmoaeHud. OHM paccuuTaHbl Ha pabOTy CO 3BE3AHOM KapTOH,
aCTPOHOMUYECKUM KaJeH/IapeM U KaTajJoroM 3BE3HOr0 Heoa.

JI1st pa3BUTHSL HaBBIKOB B UCTIOJIB30BAHUH TEOPETHUYECKUX 3HAHUHN B pa3pabOTKe MPUBOJSATCS 3a/1a4u C
STAJIOHAMM PEIIeHUH, 3aIJaHus JUIsl CAMOTIOITOTOBKH, TECTHI, 3aJaHUs JJII CAMOCTOSITETbHOM paOOTHI.
Hacrosiiee pykoBOACTBO COCTOUT U3 2 TMIPaKTUUYECKUX pabOT 1Mo Kypcy «ActpoHomusi». Kaxmas pabota
paccunTana Ha | - 24aca.

[Ipemyaraembrit Kypc OCHOBaH Ha 3HAHMSIX M YMEHHSX, TIOJYUYCHHBIX CTYJACHTAMU MPU U3y4CHUH
ACTPOHOMHHU Ha TEOPETUUYECKUX 3aAHITHSIX.

ITo cBOEMY conepKaHHIO TTPAKTUUYECKHE PAOOTHI TIPECTABISIOT CO00M HAOIIOICHUS, U3MEPEHUS 1
perieHue 3a1a4, TECHO CBSI3aHHBIE C TEMOU 3aHATHS. B mocoOme BKITIOUEHBI CIIETYIOIINE BUIBI 3aJaHHI:

— HalmroZeHue 3Be31HOro Heoda,

— U3yuyeHHue KapThl 3BE3AHOTO Heoba,

— Haxo’KJIEHUE CO3BEe3Uil U HeOECHBIX KOOPIUHAT 110 KapTe 3BE3JHOr0 Heba,
— HCCclleZIOBaHME JIBUKEHUS HEOECHBIX TeT,

— U3yueHue U npuMmeHeHue 3akoHoB Kemepa.

esn v 32124 NPAKTHYECKUX 3AHATHIA:

- pa3BUThH TO3HABATEJIbHbIE MHTEPECHI, UHTEIEKTyaJbHbIE U TBOPYECKHE CHOCOOHOCTH B TMpoliecce
pelIeHNs aCTPOHOMHMUYECKUX 33/1a4 U CAMOCTOSITEILbHOTO MPUOOPETEHUSI HOBBIX 3HAHMIA;

- BOCIIUTAHUE JIyXa COTPYAHUUYECTBA B MPOLIECCE COBMECTHOTO BBHIIIOJIHEHUS 33]1a4;

- YMETh IPUMEHSTh 3HAHUS M0 ACTPOHOMUHU JJis1 OOBSICHEHUS SIBICHUI MPUPOIbI, pelIeHUs! (PU3NIECKUX
3a/la4, CaMOCTOSATEIbHOIO MPUOOPETEHUsI U OLIEHKH HOBOM MHGpOpManuu (U3NYECKOTO COIEepiKaHMUs,
UCIO0JIb30BAHUS COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

- MIO3HAKOMUTHCS C OCHOBHBIMH METOJIaMU aCTPOHOMHUYECKHX UCCIICIOBAHHUM U PacUeTOB.

Ha »tux ypokax cTyaeHTbl ¢ OONBIIMM  yIOBOJBCTBUEM 3aHHMAIOTCS IPAKTHYECKOI,
SKCIEPUMEHTAJIbHOM,  MCCIEI0BATEIbCKOM JIEATENbHOCTBIO, y4yaTCsl JAeNlaTh CaMOCTOSTENbHO BBIBOJBI,
MOCTHUrasi TaKyl0 MHOTOTPAHHYIO U YBJIEKATEIbHYIO HAyKy KaK acCTPOHOMHUSL.

Kaxxnas mnpaktuueckas pabora BKIIOYaeT B ceOS KpaTko CPOpPMYIMPOBAHHYIO IIelib padoThI,
HEOOXOIUMBIM TEOpeTUYEeCKHil MaTepuall, olnucaHue XoAa paboThl, MepeueHb MocoOuil U 000pyAOBaHMS,
HEOOXOMUMBIX [JIi €€ BBIMOJHEHUS, TaONIUIbl, KOHTPOJbHBIE BOMPOCHI, CHHUCOK OCHOBHON U
JOTIOTHUTENBHOU nuTeparyphl. llepen mpoBeneHMeM NPAKTUYECKUX 3aHATUH  CTYIAEHT JIOJDKEH
CaMOCTOATENFHO MOBTOPUTH JAHHYIO TEMY MO KOHCHEKTY JEKUUHA WK 1Mo y4eOHuKy. Takoil mpuHIUN
MpUYyYaeT CTYIEHTOB K CaMOCTOSITETBbHOW MpopaboTKe HEOOXOTUMOUW IUTEpaTyphl U K CO3HATEIILHOMY
BBITIOJTHEHUIO JTA0OPATOPHBIX padoT.

OcHOBHOE Ha3HAYeHHE METOJAMUYECKUX YKa3aHUM — OKa3aTh MOMOIIh OOyYarOMIMMCS B TOJATOTOBKE U
BBITIOJTHEHUHM TMPAKTHYECKUX pPabOT, a Takke oO0JerduTh paboTy MpernofaBaTeNss MO0 OpraHu3aluu U
MIPOBEACHUIO MPAKTUYECKUX 3aAHITHH.

Brimonnenue Bcex padoT sBisieTcs 00s3aTeIbHBIM IS BCEX 00YUaIOLTUXCA.

[Topsimok mpoBeneHUs KaKI0TO J1abopaTOPHOTO 3aHATHS sl OOJIbIIeH YeTKOCTH M3JI0KEH B BUIE
IrOpUTMa, MPENKCHIBAIOUIET0 MOCIIEI0BATENIBHOCTh ONEpaliil.
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dopma npoBeACHUS 3aHATUA UHAUBUIyaIbHAas.
Onucanue paboOTHI, NPUBEJEHHON B PYKOBOJCTBE, JOJDKHO CIIYXUTh CXEMOH II0 KOTOPOM
COCTaBJISIETCS OTYET.
3ajaHus BBINOJHSIOTCA MHUCBMEHHO M KAXKIBIM CTYAEHT MNPEJICTaBISET OTUET IO CIEAYOIlel
cXeMme:
Howmep nmpakruueckoii paboTHI.
Hazpanue npaktuyeckoit paboThl.
Lenb BbINOJHEHUS PAOOTHI.
OcHamienue (nepeynciuTb Npudopskl, MIPUHAUIEKHOCTH, MaTEpUabl).
TeopeTnueckas yacTh: KpaTKM€ TEOPETHUUECKHUE CBEJIEHUS, HAa OCHOBAaHUU KOTOPBIX
BBIIIOJIHSAETCS paboTa, 00pa3ibl pelIeHus 3a1ay.
[Topsinok BbINOTHEHUS paOOTHI.
7. llpakTuyeckass 4YacTb: CXEMbl, YEpTEXKH, TaOIMIa pe3ylbTaTOB, pacyeTsl, TIpadukH,
PUCYHKH.
8. O0paboTka pe3yIbTaToB.
9. BeIBoa 10 pe3ynbraTraM paboTHI.
10. OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.
CryneHThl NUIIYT OTYET [0 NIPAKTUYECKUM padoTaM B TETPaJsX.
[Tocne okoH4aHus pabOTHI KaX bl 00yUJaIOLIUICS JOKEH MPeI0CTaBUTh 0T4eT. Ha KOHTposIbHbBIE
BOIPOCHI, YKa3aHHbIE B PaKTUYECKOH padoTe, 0Oyyarouiicss OTB€4YaeT MUCbMEHHO.
HebpexHoe odopmieHne oTuera, UCIIPaBICHHUE y)Ke HAITMCAHHOTO HEIOMYCTHUMO.

agbrownpE
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TpedoBanus k opopMIiIeHHIO Pe3YIbTATOB IPAKTHYECKUX padoT

Pe3ynbrarel npakTudyeckoil paboThl akKypaTHO 0GOpMIISIOTCS B paboyeil TeTpaau B COOTBETCTBUU
CO CXeMOMH, MpeAJIaraéMoil B METOJJUYECKUX YKa3aHUAX M0 U3y4aeMOi TeME.
[To xaxa0My IPAKTHUECKOMY 3aHSTHUIO B TETPAAU CTYIAEHTA JOJKHBI OBITH CIIEIYIOIIUE 3alUCH:
- laTa ¥ Ha3BaHUE TEMBbI 3aHSITHS;
- Ha3BaHUE MPAKTUYECKOU pabOTHI;
- TIeJTb pabOTHI;
- oOpa3ser penieHus 3a1a4.
- MUCbMEHHBIE OTBETHI HA BOMPOCHI, IPEeAIaraeMble JUIsl CAMOCTOSITEIbHONU paboThI;
- KpaTKasi 3aliCh YCIOBHUSA 33]]a4 U MUCbMEHHOE PElIeHHE 3a/1a4, 3aI0JIHEHUE TaOJIHLI.
B koHme 3aHATUS CTyIAEHT 00s3aTeIbHO TMOJA€T BBINOJHEHHYI0O paboTy Ha TMOJIINUCH
MIPernoaBaTelo.

KPUTEPUHU OHEHKHU ITPAKTUYECKHUX PABOT

Ouenka «5» cTaBUTCA B TOM CJIy4ae, €CJId CTY/ICHT:

- BBITMOJHII paboTy B MOJHOM 00beMe C COONI0IEHHEM He0OX0IMMOM TOCIe10BaTEIbHOCTH TPOBEICHHUS
HU3MEPEHUI;

- B OTYETE MPaBWJIBHO W aKKypaTHO BBIMOJHMUI BCE 3alMCH, TAOJHUIIbI, PUCYHKH, YEPTEKU, TpaduKu,
BBIYUCIICHUS.

Ouemca «4» CTaBUTCS B TOM cJIydac, €CJIu:
- OBLIIM BBITNOJIHEHBI Tpe6OBaHI/I$I K OIICHKC ((5)), HO CTYACHT OOIIYCTHUJI HEAOYCTHI UJIU HeFPY6BIe OIIINOKH.

Onenka «3» cTaBUTCS, SCIIH:
- Pe3yJbTaT BBHINOJHEHHOMW YacTHU TAKOB, YTO MO3BOJISIET MOJYYHMTh MpPaBUJIIbHBIE BBIBOJBI, HO B XOJI€

MIPOBEACHUS U3MEPEHHUH ObUIM JOMYIIEHBI OIINOKH.

Onenka «2» cTaBUTCS, €CIIH:



- pe3yJbTaThl HE MO3BOJISIIOT CJIENATh [IPaBUIIbHBIX BBIBOJIOB,
- U3MEPEHUs, BBIYUCICHNS, HAOIIOIEHHSI IPOU3BOAMINCH HEMPABUIIBHO.

Onenka «1» craBUTCA B T€X CIydasiX, €CJIA CTYJEHT COBCEM HE BBIINOJIHUI PadoTy.

Kpurtepuu oueHuBaHus pacy€éTHOM 3a1a4H

OtMeTKa «5» - MPUBEAEHO IOJIHOE MIPABUJIBHOE PELLIEHUE, BKIIIOUAIOLIEE CIIEIYIOIINE 3JIEMEHTBI: BEPHO
3allMCaHO KpaTKO€ YCIOBHUE 3aJaud; 3allucaHbl ypaBHEHUS M (QOpPMYNbl, NPUMEHEHUE KOTOPBIX
HEOOXOMMO M JOCTATOYHO JUIS PEIICHHUs 3a7a4i BBIOPAHHBIM CIIOCOOOM; BBIIOJIHEHBI HEOOXOIUMBIC
MaTeMaTHYeCKUe NpeoOpa3oBaHUSl U pacyeThl, MPUBOJIINE K IMPaBUIbHOMY YHCIOBOMY OTBETY, U
npejacTaBieH oTBeT. lIpm 3TOM jJomyckaercs pelieHHe «Io YacTAM» (C  IPOMEXYTOYHBIMU
BBIYMCIICHUSIMHU).

OtrMerka «4» - MPaBUIBHO 3alMCaHbl HEOOXOUMBbIE (DOPMYIIbI, MPOBEAECHBI BBIYUCIECHUS, U IOJyYeH
OTBET (BEpHBIM WJIM HEBEPHBIN), HO JOMyIIeHA OMMOKA B 3alUCU KPATKOTO YCJIOBHUS WJIM TEPEBOJIE
equnur B CU.

nim

-IIpencraBieHo npaBUIbHOE PELIEHHE TOJIBKO B 001IEM BUE, 0€3 KaKUX-TH00 YHCIOBBIX PAaCUETOB.

nim

-3anucaHbl ypaBHEHUS U (QOpPMYIbl, TPUMEHEHHE KOTOPBIX HEOOXOAMMO U JOCTATOYHO ISl PELICHUS
3a/laui BBIOPAHHBIM CIOCOOOM, HO B MaTEMAaTUYECKUX NMPeoOpa30BaHUSAX WM BBIUMCICHUSX JOIYIIEHA
omunoKa.

OrMerka «3» - 3amMcaHbl U UCHOJB30BaHbl HE BCE UCXOAHBIE (DOPMYIBI, HEOOXOIUMBIE I PEIICHUS
3a/1auH.

nim

-3amnucaHbl Bce UCXOHbIE (OPMYJIBI, HO B OJHON M3 HUX JOMYIEHa OIINOKa.

nim

-3amnucaHbl TOJBKO UCXOAHbBIE POPMYIIbI, HEOOXOUMBIE I PELLICHUS.

OTmeTka «2» - 33/1a4a cjiejlaHa HEBEPHO WJIM BOOOIIIE HE ClIeaHa.

B Tex caywasx, Korja CTyIeHT IOKa3aJll OpPUIMHAIbHBIA M HauOojee palUOHAIbHBIA MHOOXOX K
BBITNIOJIHEHUIO pa0OThl UM B Ipoliecce padoThl, HO HE U30eXkall TeX WIN MHBIX HEJOCTaTKOB, OLIEHKA 3a
BBITNIOJIHEHUE PabOTHl N0 YCMOTPEHHUIO YYUTENI MOXKET ObITh MOBBILIIEHA 110 CPAaBHEHHUIO yKa3aHHBIMU
BBIIIIC HOPMAaMHU.



[Tpaktuyeckas padora Nel «PaboTa ¢ mOABMKHON KapTOil 3BE3AHOTO HEOa»

Leas paGoThl: HAY4UTHCS TOJIB30BATHCS IMOABIDKHOW KapTO 3BE3MHOTO Heba M ONpPENeNsTh C ee
IIOMOIIIBIO KOOP/IMHATBI 3BE3/1,.
OolopynoBaHue: MOABMXHAS KapTa 3BE3JHOT0 HeOa, HAKJIATHON KPYT.

Teopus

Acmponomus — Hayka o BceneHHOW, u3ydaromias [BUXKEHHE, CTPOEHHUE, MPOUCXOXKJIECHUE U
pa3BUTHE HEOECHBIX TEJl.

Hebecnas cpepa

Jljig u3y4eHust BUAUMOTO PACIION0KEHHS CBETH U SIBJICHUI, KOTOpPbIE MOKHO Ha0J0aTh Ha HEOE B
TEYEHUE CYTOK WJIM MHOTHX MECALIEB B aCTPOHOMUH MPUMEHSIOT IOHATHE «HEOecHas cdepay.

HeGecnas cepa — BooOpaxkaemasi cepa MpOU3BOJIBHOTO paauyca, B MEHTPE KOTOPOM HAXOJAUTCS
ria3 HaOmroparens. Ha moBepxHOCTh 3TON cepbl MPOECHUPYIOT BUIUMOE TOJOKEHUE BCEX CBETHII,
OTBJIEKASACh OT JIEHCTBUTENIBHBIX PACCTOSIHUNA, U pacCMaTPUBAIOT JIUIIb YIJIOBOE PACCTOSIHUE MEXAY HUMHU.
A nns yno6cTBa U3MEpPEHU CTPOSIT Psiji TOUEK U JIMHUH.

OcHOBHBIE JTMHUH ¥ TOYKHA HEOECHOU Chephl.
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Z — 3€HUT;
/
Z ' — Hamup;

ZZ' - otBecHas JIMHUS,

P — ceBepHbIi MOJIIOC MUDPA;

P/ — foXHBIi I0JIF0C MUPA;

PP’ —ochb MHpPa — OCh BHJIUMOTO BpallleHUsT HeOECHOM Cepbl;

[TnockoCTh MEpIeHANKYISIPHAs OTBECHOM JIMHUM M MPOXOJMIas depe3 IEHTP HeOecHO# cdepbl
HA3bIBACTCS NIOCKOCHbIO UCIUHHO20 MAMEMAMUYeCKo20 20pU30Hmd.

Ocp mupa Juig HabmoaTeNs BCer/ia napajuielibHa OCH BpallleHUsT 3eMITH.

[TnockocTh, mpoxosiias 4yepes HeHTp HeOecHOU cephl, MepneHAUKYISIPHO OCH MHUPa Ha3bIBAETCS
HeOeCHbIM IKEAMOPOM.

Touku, B KOTOpBIX HEOECHBIH HSKBATOpP MEpeceKaeT IMIOCKOCTh HMCTUHHOTO MaTeMaTHYeCKOTO
TOpU30HTa, Ha3bIBatoTCs Toukamu Boctoka (E) m 3amama (W). JIBe npyrue paBHO OTAANEHHBIE OT HUX
HasbiBaroTcs Toukamu Cesepa (N) u FOra (S).

SN — monyneHHast TUHHUS.



OKpyXHOCTb, TPOXOJSIIas Yepe3 IOJICHl MHUpa, 3CHUT, Hamup, depe3d Touky CeBepa u lOra
HA3bIBACTCS HeOEeCHbIM MEPUOUAHOM.

Hebecnvle koopounamot

DkeamopuaibHas cucmema KoopourHam

IIpeonasznauena njisi COCTaBICHUS 3BE3/IHBIX KAPT, aTJIACOB U KaTaJIOTOB.

OcHogHas MuHUsL — 0Ch MHpa.

OcHogHas n10CKOCMb — TIFIOCKOCTh HEOECHOTO YKBATOPA.

Bonpmoi kpyr HebOecHO# cdepsl, MpOoXoMimui Yepe3 MOJIIOCH MHpa M HaOIoJaeMoe CBETHIIO,
Ha3bIBACTCS KPY20M CKIOHEHUS C6emuild.

Z/

Cknonenue ( 50) — Iyra Kpyra ckioHeHusi oT dkBatopa a0 cetuna (L MOM ). Usmensercs B
npejaenax ot — 90° xo +90°. N3mepsieTcs B rpagycax (MUHYTaxX U ceKyHIax). IHOrja BMeCTO CKIIOHEHUS
CBETUJIA PAcCMATPUBAIOT MNOJIOCHOE (MaM mnonspHoe) paccrosHue (P°) — myra kpyra CKJIOHEHHS OT
ceseproro moymoca a0 ceetuna (£POM ). Usmensierca B mpenenax ot 0° mo 180° N3mepsiercss B
rpaaycax (MUHyTaX U CEKyHJIax).

h
IIpsamoe ocxooicoenue () — nyra HeOECHOTO YKBATOpa OT TOYKU BECCHHETO PABHOJCHCTBUS
JI0 TOYKH TepeceueHns Kpyra CKJIOHEHHUS ¢ DKBaTOPOM, IIPOTUB 4acoBoii cTperike (T. €. oT FOra xk Boctoky)
!
(£yOM"). Usmensiercs B mpezenax ot 0" no 24", N3mepsiercs B 4acax (MUHYTaxX U CEKyHAaX).

BooOpaxaemass nuHus ropoBoro JBukeHuss CONHLA Ha3bIBaeTCs IKIAMNTHKON. DKIMNTUKA U
HEeOECHBIN SKBATOP MEPECEKAIOTCS B TOUKE BECCHHEr0 PaBHOJICHCTBUS U TOUKE OCEHHETO PaBHO/CHCTBUSI.
Bcero sximuntuky CosnHue npoxoauT poBHO 3a roja. Cospes3nus, depe3 KOTOpble NMPOXOIUT SKIUITHKA,
Ha3bIBAIOT 30AMaKAIEHBIMH

Co3sse30us u 36e30061

Bce HeOo pasznmeneHo Ha 88 y4acTKOB, MMEIOLIMX CTPOTO OIPEIETICHHBIC I'PAHHUIBI — CO3BE3/AUS.
Co3Be3aust — coeJMHEHHE 3Be3/1 B pa3iuuHble Gurypsl. Takoe onpeseneHue 1aBajgoch THICSYH JIET Ha3all.
Ceituac co3Be3aMI0O Mbl MOXEM JaTh Takoe onpezeneHue. Co3Be3nusi — Y4acTKU 3BE3/HOTO HeOa,
BbIJICJIEHHBIE JJIs1 yA00CTBa OPUEHTUPOBKHM Ha HeOecHOW cdepe m oOo3HaueHus 3Be3a. B tabmune 1
IIPEJICTABICHO HECKOJIBKO CO3BE3/1Msl M1 HEKOTOPbIE BXOAIINE B UX COCTaB 3BE3/bl.

Tab6numna 1.
Co3Be3ane 3Be3na Co3Be3ane 3Be3na
Annpomena ¥ Almaak JleGenp o Jlene6
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S Mirach Jles o Peryn

o Kacrop Jlupa o Bera
binsHerns B IMommykc Manas Mensenuna a IlosigpHas 3Be3na

Yy AnbXxeHa Maunsrii [lec a IIpounon

o Jlyoxe a berenbreiize
bospmas Mensenuna & AJHOT b Puren

& Munap Opuon vy bennatpukc

Anbkop & AnHuTak
bonboii [lec a Cupuyc € AnmHunam
Becbl o Zubenelgenub o Markab
Bosununii a Kamesna Ilerac B Scheat
Bosomac o ApKTYyp ¢ Enif
JleBa o Cniuka [Tepceii o Mupdax
3asiy a Arneb Cesepnas Kopona a Alphekka
Kur 0 Mupa CKopnuoH o AHTapec

o Shedir Tenern o Anbaebapan
Kaccuomnes d Ruchbah . y Errai

B Caph Hedeii B Alfirk

Xo00 pabomut

O3HaKOMBTECH C OTIMCAaHUEM TIOJIBMKHON KapThl 3Be31HOTO Heba (mprmtoxenue 1). [loasmwkHas kaprta
3BE3JHOr0 Heba MO3BOJISET ONPEAEIUTh BU/I 3B€3IHOT0 Heba B 1000 MOMEHT CYTOK IMPOU3BOJBHOTO JHS
rojia ¥ ObICTPO peliaTh psiJi MPAKTHUECKUX 33/1a4 Ha YCIIOBUS BUTUMOCTU HEOECHBIX CBETHUIL.

Ha xapre mokaszanbl cO3BE3/1Ms, COCTOSIIIME U3 SIPKUX 3BE3]1 10 3-€i 3BE3HOM BEIWYMHBI, a TaAKKE
HEKOTOphIe OoJiee ciadble 3Be3/bl, JOMOIHSIONINE TEPBUYHBIC OUEPTaHUs CO3BE3IUM. 3B€3/1bI N300PaKEHBI
YepHBIMH KPYKEUKaMH pa3HbIX pPa3MEpOB: UeM sipue 3Be3/a, TeM 0oJjiee KpyImHbIe KPY>KKH UX U300paxaroT.
OcHOBHBIE 3Be3/bl CO3Be3aui 0003HAaYeHBI OykBaMu rpedeckoro andasurta. KpymHbIME TecHO
PaCMOJIOKEHHBIX TOYEK IMPEICTaBICHBI IPKUE 3BE3HbIE CKOIUICHMS, a IITPUXOBONH — SAPKHE TYMAHHOCTH.
[Tonoca, BeITIOJIHEHHAS B BUJIE TOUEK, H300pakaeT MJIEUHBIN [TYTh.

B nentpe kapthl pacnosnoxxen CeBepHbBIN MOJIOC MUpa U psgoM ¢ HuM [lomsiprast 3Be3ma (o0 Mastoi
Measeauiibl). Ot CeBepHOro MOJ0ca MUpPa PacXosATCs Paauychl, H300pakaolIue IpsMOe BOCXOKICHHE
(o), BeIpakeHHOE B 4Yacax. HavanbHbBIA Kpyr CKIOHEHHS, ouudpoBaHHbd HyjdeM (0)”, mpoXoauT 4depes
TOYKY BECEHHEro pPaBHOJCHCTBUS, O0O3HAueHHass 3HAKOM . JlnameTpanbHO HPOTHUBOIOIOKHBIA KPYyr
CKJIOHEHHUS C IPSIMBIM BOCXOXKJCHHEM O = 12 4 MPOXOIUT Yepe3 TOUKY OCEHHETr0 paBHOACHCTBUS .

KoHuenTpuueckue OKpy>KHOCTH Ha KapTe M300paxkaroT HeOecHble mapajiey, a Yucia y TOYeK UX
nepeceyeHust ¢ HyneBbIM (0 1) u 12-TH 4acoOBBIM KpyraMu CKJIOHEHHUS TMOKa3bIBaIOT MX CKJIOHEHHE (0),
BBIpOKCHHOE B rpamycax. Tperbs mo cuery ot Ilomoca MHpa OKPYKHOCTb, oumdposanmas 0,
npecTaBisier co00il HeOeCHBIN IKBATOP, BHYTPU KOTOPOTO PacIolio’keHa ceBepHas HebecHas nonycdepa,
a BHE ero — Iosic 10)KHOM HeOecHO nomycdepsl 10 s & = (-45°). Tax KaK B ICHCTBUTEILHOCTH AHAMETPHI
HeOeCHBIX Mapaieneil MeHbIIe quaMeTpa HeOECHOTO IKBATOPa, a HAa KapTe HeOeCHbIe MapaieNu KHON
nosycepsl BBIHYKJIEHHO M300pa)KeHbI OOJIBIINX Pa3MepoB, TO BHUJI CO3BE3IUIN I0KHOTO HebOa HECKOIBKO
MCKa)X€H, YTO CJeyeT UMETh B BUIY MPU U3YUYECHUU 3BE3THOTO Heba.

OKIUMNTUKAa H300pakeHa Ha KapTe OJKCIEHTPUYECKUM OBAJIOM, MEPEeCeKalomuMcs ¢ HeOeCHBIM
HKBATOPOM B JIBYX PABHOJCHCTBYIOMIMX TOUKAX.

Ha obpe3e kapThl HaHeceHBI Ha3BaHUS MECSIEB rojia U AaThl. HampaBneHue cueta MecsIeB, AaT U
MPSIMOTO BOCXOKJIEHHUS — MO BPAILIEHUIO YaCOBOU CTpENKU. B 9TOM ke HampaBiIeHHH CleqyeT u300paxaTh
nepemenieHne CoaHIA MO SKIUITHKE.



B kapre mnpwioKeH HaKIaJAHOW KpYr, BHYTPM KOTOPOTO HauepyeHbl OLU(POBAHHBIC
MePECceKarOIINecs: OBAJIBbL, a M0 00pe3y HaHEeCeH YacOBOM JTUMO, N300paKalOMIMK Yachl CYTOK IO CpETHEMY
cosHeyHoMy Bpemenu T . HanpaBieHue cueta BpeMeHU Ha 3TOM JIMMOE — IPOTUB YaCOBOM CTPEJIKH.

BHyTpeHHU# BBIpe3 B HAKJIQAHOM Kpyre JIENaeTcs MO OBajly, oHu(ppOBAHHOMY YMCIOM Hambojee
OJM3KUM K Teorpaduyeckoil MUpoTe MECTHOCTH, B KOTOPOU KapTa OyIeT UCIOJIb30BaThCA.

KoHTyp oBanbHOro BbIpe3a B HAKJIOHHOM Kpyre H300pa’kaeT FOPU30HT, U €ro OCHOBHBIE TOYKH
o0o3Hnauens! OykBamu O (Touka rora), 3 (Touka 3amazna), C (Touka ceBepa) u B (Touka BocToka). Mexy
toukaMu O n C HEOOXOIMMO HATAHYTh TEMHYIO HUTh, KOTOPBIA M300pakatoT HeOecHbIi Mepuanad. [Ipu
paboTe C KapToil, HAKJIAAHOW Kpyr HAaKJIaIbIBACTCS Ha KAapTy BCErAa KOHIEHTPUYHO, TMPUYEM HUTh
(mebecHBIT MepuanaH) A0JDKHA 00s3aTeNIbHO MPOoXoauTh depe3 CeBepHBI moiroc mupa. Torma oTpe3ox
HUTH, PACIOJIOKEHHBIN Mexy CeBEepHbIM MOJIIOCOM MUpa U To4ukoi IO, mpeiacTaBUT H0XKHYIO MOJOBUHY
HeOECHOTO MEpU/INaHa, a OCTAILHOI €€ OTPE30K — CEBEPHYIO €€ IOJIOBHHY.

HanoxuB kpyr KOHIIEHTPUYHO HA KapTy, HEOOXOJUMO Ha HUTH OTMETUTH (XOTs ObI Y3€JIKOM) TOUKY
ee IepeceyeHusi ¢ HeOECHOM Mapaiienblo, CKJIIOHEHHE KOTOPOW paBHO reorpaguueckod mupore (MUiau
ONMu3KO K Hel) mecTa HaOMroAeHuH. DTa TouKa, Jiexkamas BOJIM3U LEHTPa HaKJIaJHOTO Kpyra, H300pa3uT
3€HUT.

UtoOBI OonpenenuTh BU 3B€3HOTO HEOA HA MHTEPECYIOIINH MOMEHT CYyTOK OIMPEICIICHHOTO JIHS I0/1a
(1aTel), JOCTATOYHO HAJIOKUTH KPYr KOHIEHTPUYHO HA KapTy (HUTh — MEpUAMAH Npoxoaut vepes3 [lomroc
MHpa) Tak, YTOObl IITPUX MOMEHTa BpPEMEHH COBMaJal CO HITPUXOM 3aJaHHOW KapThl, U TOTJA 3BE3[bI,
HaxoJsIIMecs B JIaHHBI MOMEHT HaJl TOPU30HTOM, OKAaXXYTCS PACIHOJIOKEHHBIMU BHYTPU OBAJIBLHOTO
BBIpE3a.

3Be3/pl, 3aKpbIThlE HAKIaJHBIM KPYroM, B 3TOT MOMEHT HE BHUJAHBI, TaK KaK HaXOASTCS IOA
ropu3oHTOM. CeBepHBI MOIOC MHpa U300pakeH B IeHTpe KapThl. JIuauu, ucxonsmue otr CeBepHOro
MOJTI0CA MHPA, TIOKA3BIBAIOT PACIIOIOKEHNE KPYTOB CKIoHeHUs. Ha 3Be3HOM KapTe i IBYX OJIMKaMIInx
KpYroB CKJIOHEHHE YIJOBO€ paccTosiHhe paBHO 2 yacaM. HeGecHble nmapamnenu HaHeceHsl uyepe3 30. C ux
MIOMOIIBIO TIPOU3BOJAT OTCYET CKIOHEHUS CBETHI 0. TOYKM mepeceueHHs SKIUNTHKH C HKBATOPOM, IS
KOTOpBIX IpsiMoe BocxoxaeHue 0 m 12 4acoB, Ha3bIBAIOTCS COOTBETCTBEHHO TOYKAMHU BECEHHEI0 MU
OCEHHEro paBHOJEHCTBUH. [1o Kparo 3Be37HON KapThl HAHECEHBI MECALBI M YHUCIIA, a HAKIaJHOM Kpyre —
Yachl.

Jlnis onpeneneHusi MEeCTONOJI0KEeHNsI HEOECHOTO CBETHIIa HE0OX0IMMO MECHII, YUCIIO, YKa3aHHbIE Ha
3BE3/IHOM KapTe, COBMECTHUTh C YaCOM HAOJIIOJICHUS HA HAKIJIQJHOM KpyTe.

Ha xapTe 3eHUT pacrnosiokeH BOJIM3U LIEHTpa BbIpe3a (B TOUKE ME€pPEecedeHuss HUTH, U300pakaroluii
HeOecHbII MepuauaH ¢ HEOECHOHM Mapajulesblo, CKJIOHEHHE KOTOpPOW pPaBHO reorpauyeckoil Hupore
MecTa HaOMIOACHMS ).

IMopsinok BbINOJIHEHHSI PAa0OTHI:

[ToaBwkHas kapTa 3B€3IHOTO HeOa MO3BOJISET PEIIUTD PSiJ MPAKTUUECKHUX 3a]a4 [0 aCTPOHOMUM.

1. Omnwucats Buj 3Be3/1HOr0 HeOa B 3aJJaHHOE BPEMsI U JATY.

YCTaHOBUTh TMOJBMKHYIO KapTy 3BEe3AHOr0 He0a HA JeHb W Yac HabmogeHus. [l atoro
COTOCTaBUTh JaTy Ha BHEIIHEM KpYre KapThl ¢ 3aJJaHHBIM BPEMEHEM Ha HakiIaJHOM Kpyre. PaccmaTpuBas
y4aCTOK 3BE3/IHOTO HeOa B OKHE HAKJIATHOTO KPyra, 3aroJIHUTh TaOIHILy.

TTonoxeune CO3BE3 U
OTHOCHUTEIHHO
TOPU30HTA

Bocxoagmue

3axogamue

B Bepxuen
KYJIbMUHALIUU

B mmxuen
KYJIbMUHALUH




BOnu3u 3enura

SKJIMIITUKAJIbHBIC

2. Haiitu co3Be3ausi, pacnoioKeHHbIE MEX Ty TOUKaMHu 3amaja u cesepa 10 oxtsiOps B 21

qac.

HaiiTu Ha 3Be3/1HOM KapTe co3Be3/1sl ¢ 0003HAUYEHHBIMU B HUX TYMaHHOCTSIMU.

Onpenenuts, OyayT i1 BUIHBI co3Be3aus JleBbl, Paka, Becos B nonHous 15 centsaopa?

Kakoe co3Be3nue B 910 k€ BpeMs OyeT HaXOuThcs BOJIM3HM TOPU30HTA Ha ceBepe?

5. OmnpenenuTh, Kakue U3 MEPEUNCICHHbBIX co3Be3ui: Manas Mensenuua, Bosonac,
Bo3uuuuii, OpuoH — A1 A7AHHOM IWUPOTHI OyAYT HE3aX0JAIUMU?

6. OTBeTHTH Ha BOIPOC: MOKET JIM JUIsl Bamiei mupoThl 20 CeHTAOpss AHIpOMena HaX0JUThCs
B 3eHMTE?

7. Ha kapre 3Be3aHOTO HEOa HAlTH NepedncIeHHbIe co3Be3us: boybmas Menseauia,
Bonemoit [1éc, Opuon, OseH, Jlebens, KOxnas prida, [leBa — u onpenenuts npuOIHKEeHHO
HeOecHbIE KOOPAMHATHI (CKJIOHEHHE U MPSMOE BOCX0XKACHUE) (-3B€3]1 ATUX CO3BE3TUH.

8. OmpenenuTh Mo HEOECHBIM KOOPAWHATAM(CKIOHEHHE U MTPSIMOE BOCXOXKJICHHE) HA KapTe
3BE3HOr0 Heba Ha3BaHHe 3Be3] co3Be3anii: o=184 33mun., 8=+390; 0=204 50MuH.,
5=+43% 0=3u 00mun., 5=+45°.

9. Omnpenenuth, Kakoe co3Be3nue OyaeT HaX0AUTHCs BOIH3HM ropu3oHTa Ha fore 30 urois B
MTOJHOYb?

10. Cnenaiite BBIBOJ O MPOJICTAaHHOW paboTe.

JlonmosiHMTEIbHBIE 321aHUSA
1) B kakux cO3BE3[AMAX HAXOMAATCS 3BE3[Ibl, IKBATOPHAIBHBIC KOOPIMHATBHI KOTOPBIX

B w

paBHBI:
1. a=4"36", 5=16"31; 2. a=7"35", 5 =5%14';
3. a=13"25", 5 =-11°10'; 4. o0 =14"6", 5 =191
5. a=16"29", 5 =-26%16'; 6. =10"8", 5 =1158';
7. a=20"41", 5 =45°17; 8. a=6"45", 5 =-16°43;
9. ¢ =13"24", 5 =54%56'; 10. ¢ =5"5", 5§ =-8"12;
11. ¢ =5"85", 5§ =7°24'; 12. a =7"45", 5§ =282,
2.) Io kapte 3Be3aHOrO HEOA OMPEIEIIUTE SKBATOPHAIILHBIE KOOPIUHATHI 3BE3/I:
1. AnbTaupa; 2. Kacrop;
3. Kanema; 4. bemnatpukc;
5. AnHuIaMm; 6. Anmor;
7. Qy6xe; 8. Mupa;
9. Mupddak; 10. Bera;
11. Har; 12. AnHuTax.

3.) KoopauMHaThl TOUKH, IJIe BCIBIXHYJI METEOP TaKue: O =12"00™, 5= +45°, a orac B

haAm 0
touke ¢ koopaunartamu & =10°30", & =0 . Uepes kakue cos3se3aus nposeres MeTeop?

KoHTponbHBIC BOOPOCHI

1. Jlaiite onpezieneHne aCTPOHOMUM KaK HAyKH.
2. TlepeunciuTe OCHOBHBIC 3TAIBI PA3BUTHSI ACTPOHOMHHU.
3. Pacckaxute o HebecHOII cdepe.
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Kaxkne HebecHbIe CUCTEMbI KOOPIMHAT BBI 3HaeTe?

Pacckaxure 0 ropu30HTaIbHOM CHCTEME KOOPIMHAT.

Pacckaxure 0 BTOpO SKBaTOPHUAIIBHON CHCTEME KOOPAUHAT.

[aitte onpenenenue co3pe3nus. [Ipuseaure npumepsl.

JlaitTe onpeneseHue SKIMITHKY.

Ymern HaxXOoJWThb II0 KapTC 3BE3AHOI'O Heba OKBATOPUAJIBHBIC KOOPAWHATBI 3BC31 H
Ha000POT.
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[IpakTuyeckas paboTa(3TalOHBI OTBETOB)
«Pabora ¢ moIBMKHOM KapTOW 3BE3AHOTO HEOa»

Xox paboTsi:
3agaHue 1. cooiviiiiiiiiiiiiiiiiiiiiiiiicee
3apanme 2. 10 oxTs10ps B 21 yac mexay Toukamu 3anazna u CeBepa MOKHO HAaOIIIOJaTh
co3Be3aus: Bonomac, I'onune Ilcwl, bonpmras Menseauniia.
3aganue 3. TyMaHHOCTH HEBOOPYKEHHBIM TJIa30M MOKHO HaOIIOAATh B CO3BE3AUAX AHIpoMena
u OpuoH.
3aganue 4. 15 cenTs0ps B MoJIHOYG NaHHBIC co3Be3aus JleBa, Pak, Becwsr He BuaHbI. Ha ceBepe
BOJIM3U TOpHU30HTA B 3TO BpeMs HaxomsaTcs ['onuue [Icel, bomsmas Menseauma u Maerit Jles.
3amanme 5. Jms mupotst 55° Hesaxomsmumu GyayT cosBesaus: Maras Meseaniia n Bosuuanit.
3anganme 6. 20 centaops B OmMcke AHApOMeIa HAXOIUTCS B 36HUTE B MOJTHOYb.

3ananmue 7.

3Be3na Cxionenue 3 IIpsimoe BocxoskaeHue o4, MUH)
o - bonpmas Measeauia +62° 119 00mMuH

o - Bosboii TTéc -15° 6 40MuH

o - OpuoH +10° 54 55munH

o - OBen +25" 29 6MUH

o - JleGenp +45" 2049 50 muH

o - FOxnas peiba -29° 224 55MuH

o - JleBa -20° 1349 20MuH

3amanue 8.

3Be3na Cxionenue 3 IIpsimoe Bocxo:xkneHue o4, MUH)
o - JIupa +39° 18 u 33Mun

o - Jlebenp +45° 204 50 muH

B - Ilepcei +40° 34 00MHH

3amanue 9.

30 uros B HOJIHOYE BOJIM3H TOpHU30HTA Ha IOre HaxXoOuTcCs CO3BE3UC KOSCpOF.

BoiBo:
B xoae paboThl MBI HAYYHIIUCH OTIPEICIISITH BU] 3BE3AHOTO HEOA B 1I0O0H MOMEHT CYTOK

IIPOU3BOJIBHOI'O JHA Ioada, HAXOAWTh Ha KapTC 3BC3AHLIC OOBEKTHI: C0O3BE31Usl, TYMAHHOCTH,
CeBepHHﬁ IIOJIKOC U T. A., OIIPCACIIATE KOOPAMHATBI HEOECHBIX 00BEKTOB H IO KOoOpAuHaTam
HaxoauT 3TH OOBEKTEHI.

Ipaxmuueckas paboma Ne2
«OrmpeneneHne pacCTOSIHUM M0 TOJAWYHBIM MapajiakcaM, BUIUMbIE U aOCOTIOTHBIE 3BE3/IHBIC
BEJIMYMHBI»

Pemenune 3aga4 Ha 3akoHbl Kemiepa
1. [aiiTe onpenenenne NOHATHAM
OpOuta — TpaekTopus,....
Anoreit —...
ITepurenn — ...
DKCIIEHTPUCHUTET OPOUTHI — ....
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2. Ykaxute (popMbl OpOMT HEOECHBIX TeJI, €CJIH UX IKCHEHTPUCUTETHI IPUHUMAKOT
cieayloIue 3HAaYeHus
3nayenue skcueHtpucutera  dopma opOUTHI

e=0
e=1
e>0

O<ex<1l

3. BoinmoJiHuTe 3aJaHue

Bapnanr 1.

1. Ha pucynke 8.1, a yka)xute TOUKH OpOUTHI, B KOTOPBIX:
a) CKOpPOCTb IUIAHEThl MAKCUMAJIbHA;

0) moTeHLHaIbHAas SHEPT U MaKCUMaJIbHa;

B) KMHETUYECKAasl SHEPrys MUHUMAJbHA.

2. Kak u3MeHsieTcsi CKOpOCTb MJIAHETHI MPU €€ IBUKEHUH OT
adenus K MepureTnio?

Bapuanr 2.

1. Ha pucynke 8.1, 0 ykakute TOUYKU OpOUTHI, B KOTOPBIX:
a) CKOpPOCTb IUIAHEThl MUHHUMAJIbHA,

0) moTeHlHaIbHAas SHEPT s MUHUMAIIbHA;

B) KMHETUYECKasl SHEPTUs MaKCUMaJIbHa.

2. Kak usmeHnsiercss ckopocth JIyHbI IpU €€ IBUKEHUU OT MEPUres K arorer?

4. Pa3oepute u oopmuTe 3a1a44

1. PagronoxkaTtop 3aduKCHpoOBa OTPAKEHHBIM CUTHAI OT MPOJIETAIONIET0 BOIU3H 3eMJTH acTepoun/ia
yepe3 t — 0,667 ¢. Ha kakoM paccTosTHUU OT 3eMJIM HaXOIUJICS B 3TO BpeMs acTepoui?

AaHo: PeweHue:

= 1
t 0.667 c, s = Ect;
c =3-10%kMm/c.

1
— . . 5. = 5
S_2 o > 3-10 0.667 = 10° kM.
Omeem: 100 TbIC. KM.

2. Onpenenute paccrosiHue OT 3emiid 1o Mapca Bo BpeMsi BETMKOIO MPOTUBOCTOSIHUS, KOTJ1a €ro
FOPU30HTAJIbHBIN Mapaiiakc p = 23,2".

AaHo: PeweHue:
p=232c 206265
S == T 35
R3 = 6370 kM. p
SV = PPhasp 6370 = 5.66 - 107
S—? =T232 = o. KM.
Omeem: 56,6 MNH KM.




3. [Ipu HaGmronennu npoxoxaeHus Mepkypus o aucky CoTHIIa OIPeeNIUiIH, YTO ero yriioBOi
paguyc p = 5,5", a ropu3oHTaNIbHBIN Napaiuiake p = 14,4". Onpenenute JIUHEUHBIN pagnycC
Mepkypusi.

AdanHo: PeweHnne:
p=5,5C, T=£-R3;
r = 14,4 c,
Ry = 6370 = 2:2 6370 = 2430
3 = KM. = 144 = KM.
S—2
Omeem: 2430 KM.

4. Onpenenute nepuo 1 odparieHus acteporaa bernopyccusi, eciiu 0oJbias Moayoch €ro OpOUThI
a=240a.e.

daHo: PeweHue:
a=240a.e, T? a®
=l T?2 =a®;, T = aa;
az =1a.e., T3 az
T3 = 1rop. T = 2.4Vv2.4 = 3,72 ropa.
T-?
Omeem: 3,72 roaa.

5. 3Be3anbiii mepuoa oopamienus KOmurepa Bokpyr Cosana T = 12 net. KakoBo cpennee
paccrostaue ot FOnurepa no Connna?

JAaHo: PeweHue:

— 2 3
T = 12 ner, T_=a_ B2

_ T2 a3 » ’
T3 = 1rogp, 3 3
az = 1a.e. a= 3\/T2 = 3\/ 122 = 5,2 a.e.
a—7?

Omeem: 5,2 a.e.

5. Pemnth 3a5a4u mo odpasuy.

1. Curnan, nociaHHbIi paanoJiokaTopoM K Benepe, Bo3Bpatuiics Hazaz uepes3 t — 4 muH 36 c. Ha
KaKOM pacCTOSIHUU B 3TO BpeMsl Haxouinach BeHepa B CBOEM HM)KHEM COEIMHEHUU?
2. Ha kakoe paccrosiHue k 3emie noieran actepous Mkap, eciu ero ropu3oHTalIbHbBIN
napajiakc B 3To Bpems Ob1 p = 18,0”?
3. C noMo1sio HaOMIOICHUH OTIPEIEIUIIN, YTO YTI0BOH paanyc Mapca p = 9,0”, a
TOpPU30HTANIBHBIN Napaiiake p = 16,9”. Onpenenure nuHenHbIl paaunyc Mapca.
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4. Ilepuon obpamenus manoii ianets! [laran Bokpyr Connma T = 5,6 rona. Onpenenute
OOJIBIIYIO TIOJTYOCh €€ OPOUTHI.

5. bonbas noayocsk opoutsl acreponsa Tuxos a= 2,71 a. e. 3a kakoe BpeMs 3TOT aCTEPOU]L
oOpamtaercst Bokpyr Connima?

6. Pazragars yaiinBopa “3axonnl Kemepa”
1. Mepa cruttocuyroctu sumrnca.(14 OykB  ......... T)
2. Wwms parckoro yueHoro smoxu Bospoxnenus. OH nepBsiM B EBporie Hauan npoBOIUTH
CHUCTEMAaTUYECKUE U BHICOKOTOYHBIE aCTpOHOMUYecKkue Haomonenus.(4 0yksel  T...0)

3. Ilyts HEOecHOTO Tella B TPABUTAIIHIOHHOM IT0JIe JPyroro Tena.(6 OykB  o.... a)

4. Manas mianera ConHe4HOU cucTeMsbl.(8 OykB  a...... 1)

5. Hauboiee ynanennas ot neHTpa Touka opOuTel.(6 OykB  a.....p)

6. OnTuueckuii mpubop, npenHazHAYCHHBIN ISt HaOmoAeHus Heba.(8 OykB  T...... )

7. PacnpoctpanéHHas B aCTPOHOMHUH BHECUCTEMHAS €IMHNIIA U3MEPEHHsI pacCcTOSTHUS. (6
OykB TI.... K)

8. Hewmemnkwuii MaTeMaTHk, acCTPOHOM, ONITHK U acTpoJor.(6 OykB  K....p)

Pemenue 3a1a4 Ha 3akonbl Kenuiepa(3TajioHbI 0TBETOB)

1. JlaiiTe onpenesieHue MOHATHAM

1. OpOuta — TpaekTopusi, IO KOTOPOU IBMKETCS HEOECHOE TEJI0 B KOCMUYECKOM
MPOCTPAHCTBE B ITOJIC TATOTEHUS JIPYTHX HEOCCHBIX TEII U UX CHCTEM.

2. Armoreit — HanOoJee yaan€HHas oT 3eMJId Touka opOUThI JIYHBI WITH HCKYCCTBEHHOTO
CITyTHUKa 3eMJIH.

3. Tlepureit — Ommxaimas k 3emie Touka opOUThI JIyHBI MM HCKYCCTBEHHOTO CITYTHHKA
3emJiu.

4. DKCLUEHTPHUCHUTET OPOUTHI — Mepa CIUTFOCHYTOCTH AJIIUIICA, paBHAS OTHOILIEHUIO
paccTosHUA MKy (OKycaMu K OOJIBIIIEH OCH 3JUIHTICA.

2. Ykaxure ¢GopmMbl OpOUT HeOECHBIX TeJI, €CJIM UX IKCHEHTPUCHUTEThl IPUHUMAIOT
cjaeayouye 3HaYeHust
3HaueHue skcueHTpucurera  Gopma opOUTHI

e=0 OKpYXHOCTB
e=1 [Tapaboia
e>1 ['unepbona
O<ex<l1 Dnunc
3. Bapmanr 1

a) CKOpOCTb IUIaHEThl MAaKCUMAaJIbHA; B MEPUT eJIHH

0) noTeHIMaIbHAs SHEPT U MaKCUMaJIbHa; B adenu

B) KHHETUYECKasl SHEPTUsl MUHUMaJbHA. B a()esIuu

2. Kak u3MeHseTcst CKOPOCTh IUTAHETHI MPHU €€ JABIKeHUH OT adenus K nepurenuto? (Veeruuumes)

Bapmuanr 2.

1. Ha pucynke 8.1, 6 ykaXxute TOUKH OpOUTHI, B KOTOPBIX:
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a) CKOpOCTb IUIAHEThl MUHUMAJIbHA; B adernn
0) NOTeHIMAaIbHASL PHEPT Ul MUHUMAJIbHA; B MIEPUTeTHH
B) KMHETUYECKAs SHEPIUs MaKCUMaJIbHA. B IIEPUIeTHH

2. Kak n3mensiercst ckopocts JIyHBI IIpH ee JBHKEHHHU OT nepures K anoreto? (Vuenvuumest)

5. Pemmnth 3a1a4m mo oopasmy.

1. Curnai, mocJIaHHBIA paJrooKaTopoM K Benepe, Bo3Bpatuiics Hazazg uepe3 t — 4 muH 36 c. Ha
KaKOM PacCTOSIHUU B 3TO BpPeMsI HaxoIuiiach BeHepa B CBOeM HIDKHEM COCITUHEHUU?
OtBer: 41 MJIH KM.

2. Ha kakoe paccrosiHue k 3emie noaieran actepousi Mkap, eciu ero ropusoHTaIbHbIN
napajuiakc B 3To Bpemst Obut p = 18,0"?

OtBeT: 1,22 MJIH KM.

3. C momo1pt0 HAOIIOIEHU OTIPEIeTTHIIH, YTO YTIJIOBOM paauyc Mapca p =9,0", a
TOPU3OHTANIBHBIN Napaiake p = 16,9”. Onpenenure TuHEHHBIN paguyc Mapca.

OTtget: 3390 k™.

4. Tlepuon obOpamenus: masoi mnanetsl [laran Bokpyr Connna T = 5,6 roga. Onpenenure
OOJIBIITYIO TIOJIYOCh €€ OPOUTHI.

JAaHo: PewweHue:
_ 2 3
T = 5,6 oja, T_=a_; o = T2
T3 = 1rogf, T$ a3
as=1ae. a=3r2=3[562=32ae.
a-?

Omeem: 3,2 a.e.

5. Bompimas mosyock opouThl actepousia Tuxos a= 2,71 a. e. 3a kakoe BpeMsi 3TOT aCTEPOH/T
oOparmaercst Bokpyr CosHna?

JaHo: PeweHue:
a=271ae, = o
— =—" T2 =83
= T2 48 '
az=1la.e, 3
T3 = 1rog. T =271v2.71 = 4,46 ropa.
T=?
Omeem: 4,46 ropa.

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

4. Actrepoup
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5. AnoneHTp
6. Teneckon
7. ITapcex
8. Kerutep

[punoxenue 1
Onncanne u 03HAKOMJICHHE C TTOABUKHOI KapTOii 3Be31HOI0 HedAa.

[lonBwxkHas KapTra 3BE3IHOTO HeOa CIY)KUT mocoOueMm Juis oOmieil OpHUEeHTHPOBKH Ha
3BE3JHOM HeOe B JII000H MOMEHT BPEMEHH.

[Tocobue cocTonT M3 IBYX YacTeil: Bpallaroeics OKOJIO MOJ0ca MUpPA 3BE3THON KapTHI H,
MOJIBMKHO PACTIOJIOKEHHOTO Ha HEW Kpyra TOpU30HTa (HAKJIAIHOTO Kpyra). Bokpyr 3Be3aHOM
KapThl HAHECEH KpYr KaJeHJapHbIX JaT, COMOCTaBUMBIX C TMPOEKIHUEHl TOUYKU BECEHHETO
PaBHOJEHCTBUS Ha 3TOT KpyT (22 mapta). Ha kapTe oTMeueHb! SKBaTOpUaIbHbIE KOOPAUHATHI: O —
MPsIMO€ BOCXOKJEHHUE (JIyueBas CUMMETPUS IMHUHM OT LIEHTPa KapThl, KaXK/ble 30° T.e. KaxbIe 2
yaca OT TOYKM BECEHHEro pPAaBHOJECHCTBHSI), O — CKJIOHEHHE (KOHIIEHTPUUYECKHUE OKPYKHOCTH,
COOTBETCTBYIOIINE +600, +3OO, 0° — HeGecHbIii 9KBATOP, -300). 3Be3npl, UMEIOINE CKIIOHEHUE
Menbie -45°, He OTMEUEHBI, T.K. B CPEHHX MIMPOTAX HE BH/HBL.

B HaxiagHOM Kpyre He00X0/IMMO BBIPE3aTh OKHO, SIBJISIOIIEECS HEMOCPEICTBEHHO JTUHUEH
TOPU30HTA MO JIMHWHK, 0003HAUYEHHOM COOTBETCTBYIONIEH mupore Mecta. Ha muHMM ropusoHTa
OTMEUYEHBbl TOYKH CEBepa, ora, BOCTOKAa M 3amafa. YJA0OHO BBIpE3aHHBbIH KpPyr C OKHOM
3alaMMHUPOBaTh. COPUEHTHUPOBAHHBIM IO LEHTPY HAKIAAHOM KpPYyr 3aKpelHTh CaMOJEIbHOMU
KHOIKOM: MpojenaTh OTBEPCTHUSI B LEHTPE KPYroB, COCIWHUTh MX, BCTaBUB OTPE30K ITyCTOTO
CTEpXHS OT IMIAPUKOBOM PYUKH U 3aTEM 3amasiTh 00a KOHIIa OTpe3Ka.

Ha npo3pauHOM OKHE, COEIMHUB TOUKH CEBEpa U I0ra, MOJIYYUM IPOEKLHUI0 HEOECHOro
MEpUHMaHa Ha MJIOCKOCTh TOPU30HTA (T.€. JIMHHUIO KyJbMHUHaUuu cBeTwi). IlpumepHo pasznenus
3Ty JMHMIO IIONOJIAaM, OTMETHTh TOYKY 3€HUTa (Z). YuuTbiBasi 'HOMOHHUYECKYIO IPOEKIUIO,
canenatb CZ» ZIO Ha 5 — 6 MM
Jist jTydiiero MOHUMAaHMS JIMHAA U TOYEK Ha TIOJIBYKHOM KapTe, He00X0IMMO
IPOJEMOHCTPHPOBATH X HA apPMUILIIPHOI cepe.

@ 3seaau

= + Rsosmuie sseam
© Anexc Comua \ ® Mepom N

Touxa secenero
PasHoAGHCTENA

2
L3
—n_ Touxa ocemnero
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[Ipunoxenue 2

NOABUXHASl KAPTA 3BE3JIHOIO HEBA

3seaas

-+ /JleoiHsie 3Be3an
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[Ipunoxenue 3

HAKJAZLHOH KPYr K KAPTE 3BE3JHOTO HEBA
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