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TEXHOJIOTHYeCKOro nNpoguis
FOkHO-YPpanbCKOro rocy1apcTBeHHOI0 TEXHOJOTHYECKOr0 KoJLIeqKa

MeTtonnueckue peKkoMEHJAluu M0 Y4YeOHOM IUCUMIUIMHE «ACTPOHOMUS»
COCTaBJICHbl B COOTBETCTBHUM C paboued mporpaMMoil oOmieo0pa3oBaTeabHON
y4eOHOM JUCHUIUIMHBI «ACTPOHOMUS» HJis CIEIHAIbHOCTH TEXHOJIOTHUYECKOTO
npodus.

[IpakTrueckue paboThl O « ACTPOHOMHUUY» CIOCOOCTBYIOT BBIPAOOTKE YMEHUMN
MIPUMEHATh NPUOOPETEHHBIE 3HAHUA IS PEIICHMs 337a4, aHaIN3a TEOPETHYECKOro
MaTepuala, a TAKKe peLCHUs )KU3HEHHBIX 3a/1a4.

Kaxxnp1il oT4eT NpakTU4eCKOil pabOThl BKIIOYAET: HOMEP U Ha3BaHUE padOTHI,
nepeyeHb 3aJaHuil, MOPSAAOK NPOBEJACHHS paldOThl C IMOIIArOBbIM ONUCAHHEM,
TaOMUIBl, TpapuKy, KOHTPOJbHBIE 33JaHMS, IO3BOJISIOLIME OLCHUTh KaueCTBO
YCBOEHHS TEOPETHUECKOTO MATEPHAIA.

MeTtonnueckue PpEeKOMEHJALMM IO BBINOJIHEHUIO MPAKTHYECKUX padoT Mo
y4eOHOM AUCHUIUIMHE «ACTPOHOMHS» MOTYT OBITh PEKOMEHIOBAaHbI IS

ucroiab3oBaHus B yupexaeHusx CIIO0.

Periensenr:

npenogasatens [ BIIOY «O)
Ypanbckuit MEOronpohujhHE:

KOJIJIeJIK» H.A. ITonockoBa
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HOACHUTEJBHAA 3AIINCKA

IHosicHUTEJIbHAA 3aNIMCKA

JlaHnHbIE METOAMYECKUE yKa3aHUs IpeHA3HAYECHBI JUISL
MIPOBE/ICHMS MPAKTUYECKUX 3aHATUI U1 ctyaeHToB 1 kypca CIIO.

[TpakTrueckue pabOTHI MPETyCMOTPEHBI paboyeit MpOrpaMMOMN JTUCIIMILIAHBI
«ACTPOHOMUSY, I CHIEIUATBHOCTEH TEXHOIOTHYECKOTO MPOoduIIs.

MeTtonuueckre pPEeKOMEHJAlMK IO BBINOJHEHUIO JAa0OpPAaTOPHBIX PadoOT Mo
o01eo0pazoBarebHON  y4eOHOM JUCIUIUIMHE «ACTpPOHOMUS» HalpaBjieHbl Ha
JOCTHXKEHUE CIEAYIOINX PE3yJIbTaTOB 00YUYEHUS:

JIUYHOCHHbBIX:

JLLP.1 TOTOBHOCTb TMpOSIBJISTH POCCUUCKYIO TPAKIAHCKYIO HIECHTUYHOCTD,
NaTPUOTU3M, YBRKCHHE K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOM,
TOpJIOCTH 3a CBOM Kpaii, cBOI0 PoauHy, Mponuioe M HacTOSIIEE MHOIOHAIMOHAIBHOIO
Haposia Poccun, yBaxkeHHe rocy1apcTBEHHbIX CUMBOJIOB (Tep0, ¢uiar, TuMH);

JL.P.4 CchopMrpoBaHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOIO Ha JUAJIOTe KYJIBTYD,
a TaKke pPa3IMYHBIX (OpM OOIIECTBEHHOIO CO3HAHMs, OCO3HAHME CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

JLP.5 CdopMUpOoBaHHOCT OCHOB CaMOPa3BUTHS W CAMOBOCHHMTaHUS B
COOTBETCTBUM C OOIIEYENIOBEYECKUMH LEHHOCTSMU U HJACaTaMu TPaKIaHCKOIo
o0IllecTBa; TOTOBHOCTh U CIIOCOOHOCTh K  CAMOCTOSITEJIbHOM, TBOPYECKOM U
OTBETCTBEHHOM JESTENBHOCTH;

JLP.9 ToroBHOCT M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM YHUCIE
caMOOOpa30BaHUIO, HAa TPOTSDKEHUM BCEH KM3HM; CO3HATEIbHOE OTHOIIEHUE K
HETIPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEUIHOM MNpPOQPECCHOHATBHON U
0OIIIECTBEHHOM JICATEIILHOCTH;

*MemanpeoMemHubIxX:

1) ymMeHue camMOCTOSATENbHO OMPEAENATh LENU ACATEIBHOCTH U COCTaBISATh
IJIaHbl  JESATENbHOCTH; CAMOCTOSITENIbBHO  OCYIIECTBIISITh, KOHTPOJMPOBATh H
KOPPEKTUPOBAaTh JEATENbHOCTh, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHl AJIA
JOCTH)KEHHUSI TIOCTABIIEHHBIX LIEJIeH M peaiu3aliyu IUIAHOB JIEATEeNIbHOCTH; BHIOMPAThH
YCHENIHbIE CTPATETUU B PA3JIMYHBIX CUTYALMSIX;

2) yMeHuEe NPOAYKTUBHO OOMIATBCA W B3aUMOJIEWCTBOBATH B MPOILECCE
COBMECTHOM AEATENBHOCTH, YUUTHIBATh NO3ULUN IPYTUX YYaCTHUKOB JEATEIBHOCTH,
s pexTUBHO pazpemmarb KOHPIUKTHI;

3) BiajeHHWE HaABbIKAMU TIO3HABATENIbHOM, Yy4eOHO-MCCIEI0BAaTENbCKON U
MPOEKTHON JEsTeIbHOCTH, HaBBIKAMU pa3pelieHus MpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB PEIICHUS NMPAKTHYECKUX 3a]1ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ/IOB [TO3HAHNS;

4) TOTOBHOCTh U CIOCOOHOCTh K CAMOCTOSTEIbHOW WH(MOPMAIIMOHHO-
MO3HABATENILHON NI€ATEeIbHOCTH, BIAJICHUE HABBIKAMHM TOJYYEHUS HEO0OXOAUMOU
uH(pOpMAaIMU U3 CIOBApel pa3HbIX THUIOB, YMEHHE OPUEHTUPOBATHCSA B PA3JIMYHBIX
UCTOYHUKAX HMHPOpMALMKM, KPUTHYECKH OLEHHUBATh W  HHTEPIPETUPOBATDH
UH(pOPMAIIUIO, TOJIYYAEMYIO U3 PA3IUYHBIX HICTOYHUKOB;
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5) yMeHHe UCIOoNb30BaTh CPEICTBA MHMDOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
texHosoruii (manee - WMKT) B pelleHMM KOTHUTHMBHBIX, KOMMYHHKAaTHBHBIX H
OpTaHU3aIMOHHBIX 33a/lad C COOJIFOJICHHEM TPEOOBAaHUN SPrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, TUTHUECHBI, PECYPCOCOEPEKEHNS, MPABOBBIX M 3TUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30TTaCHOCTH;

6) yMEHHME CaMOCTOSITEbHO OLIEHMBAaTh M INPUHUMATHh  PEIICHMS,
OTPENICIISIONIUE CTPATErHIO0 MOBEICHUS, C YYETOM TIpakKAaHCKUX W HPaBCTBEHHBIX
IICHHOCTCH;

7) BIaJicHUE HaBbIKAMHU I[IO3HABATEIILHOM pedJeKCUd KakK OCO3HAHMS
COBEpILIAEMbIX JEHCTBUA U MBICIUTENbHBIX MPOIECCOB, HUX PE3yIbTaTOB U
OCHOBaHMM, rpaHUI] CBOErO 3HAHUS W HE3HAHMs, HOBBIX MO3HABATEIbHBIX 3a/a4 U
CPEIICTB UX JOCTHUKEHHUSI.

YV

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS

— CaMOCTOSITEJILHO ONPENENATh 1eIH, 33a/1aBaTh MapaMeTpbl U KPUTEPHUH, IO
KOTOPBIM MO>XHO ONPEJETUTh, YTO 11€J1b JIOCTUTHYTA;

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE 1eiiCTBUSA

—  BBIXOJIUTh 32 paMKM  y4eOHOTO TpeAMeTa U  OCYIIECTBIISITh
L[EJICHANPABJICHHBIM TOUCK BO3MOXHOCTEH JUIsi LIMPOKOIO TEpeHoca CPEACTB M
CITOCO0OB JICHCTBUS;

KoMMmyHuKaTHBHBIE YHMBeEpPCAJbHbIE YueOHbIe 1eicTBHUSA

— Ppa3BepHYTO, JIOTUYHO W TOYHO WU3JaraTh CBOIO TOYKY 3pEHUS C
UCIIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB

* NPEOMEmHbIX:

1. chopmupoBaHHOCTh mpencTaBieHUd o crTpoeHrr (COJIHEUHOW CHCTEMBI,
ABOJIIOIMY 3Be37] U BceneHHoi, mpocTpaHCTBEHHO-BPEMEHHBIX MaciTabax BeenenHoi;

2. TIOHMMaHHe CYIIHOCTH HaOIIOIaeMbIX BO BceneHHOi sSiBeHni;

3. BIIQJICHUE OCHOBOIIOJIATAIOIIMMH ACTPOHOMHUYECKUMH TOHSATHSIMH, TCOPHSIMH,
3aKOHAMM W 3aKOHOMEPHOCTSIMH, YBEPEHHOE TMOJIb30BAHUE ACTPOHOMHUYECKOU
TEPMUHOJIOTUEN Y CUMBOJIMKOM;

4. chopMUPOBAHHOCTH MPEJICTABICHUI O 3HAUEHUH aCTPOHOMHHU B MPAKTUIECKON
JeSITeTIbHOCTH YEJIOBEKA U JAJTbHEUIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH;

5. OCO3HaHWE POJIM OTEYECTBEHHOM HAYKM B OCBOEHHMM U HCIIOJIb30BAaHUU
KOCMHUYECKOT0 TPOCTPAHCTBA U PA3BUTUHM MEXKITyHAPOJIHOTO COTPYJAHUYECTBA B ATOM
obnacty.

B xo00e svinonnenus npaxmuueckux pabom no ooueobpazoeamenbHou y4eoHoll
ouCyunIuHe co30amcs Ycio8us 0Jisi hopmMuposarus oowux (u npogeccuoHaibHbix)
komnemenyuti 6 coomeemcmeuu ¢ DPIOC CIIO no cneyuanrvhocmu 0ns
cneyuanvrocmu 0as cneyuanvhocmu 35.02.12 Caodoso-napxosoe u nanouwiagpmuoe
CMpoOUumenbCmeo

OK 02. Opranu3oBblBaTh COOCTBEHHYIO NEATE€IbHOCTh, BHIOUPATH THUIIOBBIC
METOZbI W CHOCOOBI BBIMOJHEHUS MPO(ECCHOHAIBHBIX 3aJay, OIEHUBATh MX
3(PEKTUBHOCTh U KAa4E€CTBO.



OK 03. IIpuHuMaTh penieHus B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYyalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 04. OcymiecTBisITh MMOMCK U UCIOJIb30BaHNE WH(GOpPMAIIUU, HEOOXOAUMOM
i 3¢ (HEKTUBHOTO BBIMOJIHEHUS MPO(ecCHOHANBHBIX 33a7a4, TPO(heCCHOHATBFHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 05. HUcnonb3oBaTh MHM)OPMALMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJOTHUU B
PO eCCHOHATTEHOM IESITCIIBHOCTH.

OK 06. Paborarh B KOJUIGKTUBE W B KOMaHjae, 3(DPEKTHBHO OOIIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, OTPEOUTEIISAMH.

OK 07. bparp Ha ce0si OTBETCTBEHHOCTh 3a pabOTy 4YJICHOB KOMAaH/IbI
(MOTYMHEHHBIX ), 32 PE3YJIbTAT BHITIOJHEHUS 3aJaHUM.

[IpoBOIUTH MpaKTUYECKUE 3aHATUS I1EJIECO00pa3HO B MOPSAKE H3YYCHUS
IPOrpaMMHOTO MaTepuaa.

BrinonHeHue cTyJeHTaMu MPaKTUYECKUX padOT HampaBiieHO Ha 00oOIIeHue,
CUCTEMAaTHU3ALNIO, YIIyOJIeHHe, 3aKpEeIJIeHUE IMOJTYYEHHBIX TEOPETHUYECKUX 3HAHMM
[0 KOHKPETHBIM TeMaM y4eOHOW JHUCIUIUIMHBI;  (popMHUpOBaHHE  OOIIMX
KOMITETEHIINM.

[IpakTiyeckue 3aHATHS TPOBOAATCA B KaOWHETE 00I11e00pa3oBaTeIbHOMN
JUCIMILTAHBI TEXHOJIOTHYECKOTO PO,

KonTponb u olleHKa pe3ylbTaTOB BBHIMOIHEHHUS CTYACHTAMHU IMPaKTUYECKUX
paboT HampaBlieHbl Ha TMPOBEPKY YCBOCHHUS JJIEMEHTOB COJEpXkKaHUS Kypca
aCTPOHOMHUH, OCBOCHHUE YMEHHUW, HABBIKOB, PAa3BUTHS OOIIMX KOMIIETCHIIHH,
onpenenEHHbIX TPOrpaMMON y4eOHON AUCITUTLIUHBI.

OrneHkH 3a BBIMOJHEHUE 33/IaHUM HA MPAKTUYECKUX 3aHSATUSAX BBICTABIISIOTCS
0 TSATUOAUTHHON CHCTEME M YUYMTHIBAIOTCS KaK MOKa3aTeNd TEKYIIEeH yCIeBaeMOCTH
CTYJICHTOB.



IHEPEYEHDB ITPAKTUYECKHUX PABOT

Ne Ne Ha3Banne npakTuyeckoi padorsl KosmuectBo
npakTuyeckoit | Tembl 4acoB
padoThI
1 2.2 | zyuenue 3Be3nHOro Heba ¢ TOMOIIBIO 2
MOJABMYKHOMN KapThl
2 3.2 | Onpenenenve KOHQUTYpaluu IUIAHET W 2
pereHne 3a7ad o0 3aKOHAM JIBWDKCHUS
TJIaHET
3 3.4 | Ananus buznyeckux yCIIOBUI Ha 2
MMOBEPXHOCTH TUTAHET 36MHOU TPYIIITHI
4 4.2 | OnpeneneHue OCHOBHBIX — XapaKTEPUCTUK 2
3BE3.1
Bcero: 8

TPEBOBAHUS K O®OPMJIEHUIO OTUYETA

Kaxnplii cTyneHT Bpabodeil TeTpaaud OMUCHIBAET BCE 3Tallbl MPOBEAEHHBIX
MPaKTUYECKUX palOT:
- HOMEp U Ha3BaHUE PabOTHI;
- 11e7 paboTHI;

- 000opyI0BaHNKE;

- KpaTKoe oOmnucaHue padoThl, B KOTOPOH IO HEOOXOAMMOCTH 3aIlOJHIET
Ta0JIMILY, peIIaeT 3a/laui, OTBEYAET Ha BOMPOCHI, COCTABIISIET CXEMBI.
[Io yka3zanuio mpenogaBareiii B OTYETE JAKOTCS OTBEThl HA KOHTPOJbHBIE

BOIIPOCHI.

- 001Ut BBIBOJ 1O padoTe.



KPUTEPUHU OLIEHKH BBIIIOJIHEHUSA IPAKTUYECKHUX PABOT.

Kpurepun onenox

KommuectBo 0auios

5(oTnU4HO) 4(xopor1io) 3(ymoBi.) 2(Heyz.)
Brmonnenue B nonnom 00néme, |B moanom o0néme ¢ (B HenosHoM |B HEMOJHOM
3aaHus 0e301nO04YHO HENOYETaMU 00BEMe-He MeHee |00BéMe-MeHee
50% 50%

CocraBiicHue CocraBiecHa CocraBiecHa CocraBinena He |He cocraBnena
TaOIUILIBI MOJIHOCTEIO, MOJIHOCTEIO, C |IIOHOCTBIO,

0e301mn004YHO OIIMOKaAMU
Pemenne 3anau Pemensr Pemensr monHocTrio, |PenieHsr He |He pemiensl

IIOJIHOCTBIO, HE 3aIllKCaHbl OTBETHI, |IIOJIHOCThIO, B

3allMCaHbl OTBETHI, |HE MoKa3aHbl |00bEMe-HE MeHee

IIOKa3aHbl enuHuIb u3Mepenus |50%

€IMHULIBI

H3MEpeHUs
KauecTtBoO AKKypaTHO, ¢ | AKKypaTHO, 6e3 |HebpexxHo Pucynkos Het
PUCYHKOB JIOTIOJTHATEILHBIMY | YKa3aHUH

yYKa3aHUSIMH
OtBeThI Ha Ot 85% Ot 70% Ot1 50% |Menee 50%
KOHTPOJIbHBIE
BOIIPOCHI
I'pamoTHOCTE W |llONHBIN, IlonHpIi, Henonnelii, BriBo10OB HET
000CHOBaHHUE 000CHOBaHHBIH HEOOOCHOBAHHBIN HEOOOCHOBAHHBIM
BBIBOJIOB




COJEPXAHUME PABOT

IpakTnueckas padora Ne 1

Tema: U3yueHue 3B€31HOT0 HeHa ¢ MOMOUIbIO MOJIBUKHOM KAPThI

Henu:1l. Hayunthcs onpenensaTh BUJ 3Be3AHOTO Heba B JTI000H MOMEHT CYTOK
MIPOU3BOJIBHOTO JTHS TOJIA.

2. HayuuThcst onpenensiTh KOOPAUHATHI 3BE3/.

Oobopyoosanue: 11onBrxHas KapTa 3B€3IHOT0 HeOa, HAKIAAHOU KPYT.

Teopernvyeckas 4acThb.

Bun 3BE3nHoro Heba U3MEHSETCSM3-3a CYTOYHOTO BpalleHHUs 3EeMIIU.
N3menenue Buaa 3BE3NHOTO HeOa B 3aBUCMMOCTH OT BPEMEHHU rojia MPOUCXOAUT
BcIeACTBUE oOpalieHus 3emiu Bokpyr CoHa.

Ha moaBwxkHON kapte 3BE3MHOrO HeOa (TpuiiokeHue 1) 3BE3MBI MOKa3aHbI
YEPHBIMU TOYKAMH, pa3Mephbl KOTOPBIX XapaKTEPU3YIOT SPKOCTh 3BE3/, TYMAHHOCTH
0003HAaYEHbI IITPUXOBBIMU JMHUAMH. CEBEPHBINA MOIOC MUPA U300pAKEH B LIEHTPE
KapTel. JIMHWMK, WuUCXOAAlIME OT CEBEPHOrO IMOJIOCA MHUpa, IOKAa3bIBAIOT
pacrojiokeHue KpyroB ckjioHeHus. Ha 3BE3mHOM kapTe g ABYX OJMKaWIInx
KPYTOB CKJIOHEHHS YTJIOBOE paccTossHHE paBHO 2 4. HebecHble nmapasiesn HaHECEHbI
yepe3 30°. C ux MoMOIIbI0 MOXKHO MPOU3BECTH OTCUET CKIIOHEeHUE cBeTwid. Touku
IIEPECEUCHHUS] IKIMIITUKHU C SKBATOPOM, JUJISI KOTOPBIX MpsAMoe BocxoxaeHue 0 u 12 4.,
Ha3bIBAIOTCSI TOYKaMHM BeceHHerognWpaBHOJeHCTBUM. [0 Kkparo 3BE3NHON KapThl
HAHECEHBI MECSIbI ¥ YHCIIA, & HA HAKJIAJHOM KPYyTe — Yachl.

Jlis onpeneneHnss MECTOMOJIOKEHUST HEOECHOTO CBETHIIa HEOOXOIUMO MECHIL,
YHUCJIO, YKa3aHHOE Ha 3BE3HOM KapTe, COBMECTUTh C YacOM HAOJIOJCHHS Ha
HAKJIAJIHOM KpYyTe.

Ha xapte 3eHUT pacnosokeH BOJHM3M IIEHTpa BbIpe3a (B TOUYKE MEPECCUCHMUsI
HUTH, U300pakaroleld HeOECHBIN MepuJMaH C HEOECHOW Mapajljieblo, CKIOHECHHE
KOTOPOU paBHO reorpaduueckoil mmupoTe MecTa HabJIIOACHU).

OOsacTb KapThl, 3aKJIIOYEHHas: BHYTPU HEOECHOrO 3KBaTOpa, MPEACTABIISIET
CEBEpPHYI0 HEOECHYIO noaycdepy; ocTalbHasi 4aCTh KapThl U300pa)KaeT MoJie F0KHOU
HebecHoM nosycdepsl. M300paxkeHus: co3Be3auil 10:)KHON nosrychepbl pacTIHYThI, U
MX BUJ HECKOJIBKO OTJIMYAETCA OT NPUBBIYHOTO BUJA TEX k€ CO3BE3IMI Ha HEOe.

[lo nHapyxHOMY 00pe3y KapTbl, Ha3bIBa€MOMYy JIUMOOM JaT, HaHECEHbI
KaJICH/IApHbIE YMCJIa U Ha3BaHUS MECSIIEB roja.

I[ToMMMO KOOpPAWHATHOM CETKM HAHECEHBI I'PAHUIIBI U HA3BAaHHUE CO3BE3NHM,
HauOoJiee SPKUe 3BE3/bI B KAKIOM CO3BE3IMU, TYMAHHOCTH WM 3BE3/IHBIC CKOTUICHUS,
Mineunsin IyTs.

BremHuii o0pe3 kpyra, Ha3pIBa€MbIi YaCOBBIM JTUMOOM, pa3jeliieH Ha 24 Jaca.
Yacosoii tumM6 onnpoBaH B CUCTEME CPEAHETO BPEMEHHU.

Xoxa padoThi:

1. YCTaHOBUTh TOJABMKHYIO KapTy 3Be3HOr0o HeOa Ha JeHb W 4ac
HaOJII0/ICHUS M HAa3BaTh CO3BE3/IUsI, BUIUMBIE B JAHHBI MOMEHT BPEMEHHU.
2. YCTaHOBUTH TOABMXKHYIO KapTy 3BE3JHOT0 Heba Ha J€Hb W 4Yac

Ha6J'HO)ICHI/ISI M Ha3BaTh CO3BEC3aH1s, HCBUIUMBIC B )IaHHBII‘/JI MOMCHT BPpCMCHHMU.
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3. Onpenenuts, OyyT 1 BUAHBI co3Be3aus [leBbl, Paka, BecoB B moiHoYb
15 centsiops?

4. Onpenenntp, KaKue U3 NEPEUNUCIECHHBIX co3Be3auii: Manas Menpenuua,
Bononac, Bosanunii, OpruoH — 1151 JaHHOW IIMPOTHI OyAyT HE3aXOASIIUMHU?

S. OnpenenuTth CBETUIIA, HAXOIAIIMECS B 3eHUTE 25 Mas B 22 yaca?

6. OnpenenuTth CBETUIIA, KOTOPBIE KyJIbMUHUPYIOT B 11 yacoB 5 mas?

7. Haiinure ©Ha 3Be3nHON KapTe W HA30BUTE OOBEKTHI, HMEIOIINE
KOOPJMHATHI:

=-9% 0 =15"12",
8 = +48%,0, =340,
8. OnpenennuTts 5KBaTOpUAIbHBIE KOOPAUHATHI CIECIYIOLIUX 3BE3/:

CkioHeHue o

[Ipsimoe BOCXOXKIEHUE O
o Tenbra (Anbaedapan)

B Opuona (Purens)

o brausnenos (Kactop)

o JIbBa (Perymn)

o Bononaca (Apktyp)
OO01uii BLIBOJ
KoHTposibHBIE BONPOCHI.

1. UYto n3y4aeT aCTpOHOMHS?

2. Hapucyiite cxematnuno HebecHyIo chepy U MaTeMaTHUYeCKU TOPU30HT
1 0003HauYbTE BCe M3BeCTHBIE Bam Touku Ha cepe.

3. JIeHb BECEHHETO paBHOACHCTBHSI.

4, ITo HoBoMy ctunto 25 sHBaps 1900 r. Kakas 3To nmara mo crapomy
CTHIIIO?

IIpakTnyeckas padora Ne 2

Tema: OnpeaejseHue KOHQUIYypaUMW IUIAHET M pelIeHHe 32434 110
3aKOHAM JIBUKEHUS IJIAHET

Henu:l. V3yunTh 3aKOHOMEPHOCTH B JBHWKEHUU IUIAHET W BBIYUCIUTH UX
KOH(UTypaInu.

2. OCBOUTH METOJIMKY PELLEHUS 3aja4, UCIOJIb3Ysl 3aKOHbI JBM)KECHHUS IIJIaHET.

Oobopyoosanue: KanbKynsTOP.

Teopernveckas 4acThb.

[Ipu pemiennu 3a1a4 HEM3BECTHOE JIBUJKEHNUE CPABHUBAETCS C YK€ U3BECTHBIM
nyTéM mpuMeHeHus 3akoHoB Kemepa u  Qopmyn cuHOAMYECKOTO TMepuoaa
oOpaiteHusl.

IHepsolii 3axkon Kemuepa. Bee miianeTsl ABHKYTCA O 3JUIUIICAM, B OJTHOM U3
¢doxycoB koToporo HaxoauTcs: ConHiie.
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Bropoit 3akon Kemiepa. Paguyc-BEeKTOp IUIaHETHI ONMCHIBAET B PABHBIE
BpPEMEHA PaBHBIE ILIOLIA/IH.

&

Tpernii 3akon Kemuepa. KBagpatsl BpemeH oOpalleHusl TJIAHET OTHOCSITCS
KaK KyObl OOJIBIITUX MOTyOCed UX OpOUT:
&

=

2 3
2 a,

Jns ompenenieHUs Macc HEOECHBIX TEI MPUMEHSIOT 0000UiéHHbBLIL mpemuil
3akon Kennepa ¢ ya€TOM CUJI BCEMHPHOTO TATOTEHHUS:

2 3
I M,+m, a

|

I M,+m, a

[ S PN

rae Mi u M; -Macchl KaKuX-JIM00 HEOECHBIX TE, a M1 U My - COOTBETCTBEHHO
MacCChl UX CITyTHHKOB.

O600mEnHBI TpeTHii 3akoH Kemsepa nmpuMeHMM M K JPYTUM CHCTEMaw,
HaIrpuMep, K ABMKEHUIO IUIaHeThl BOKPYT COJTHIIA U CITyTHUKA BOKPYT TUTaHETHI. J[iis
ATOTO CPaBHUBAIOT JBIKeHWE JIYHBI BOKPYT 3eMIIM C ABMIKEHUEM CITyTHHUKA BOKPYT
TON TUTAHETHI, MAcCy KOTOPOH OMNPEACNSIOT, U IPH 3TOM MacCaMH CITyTHUKOB B
CpPaBHEHUM C MAacCOM ILIEHTPaJbHOTO Teja mnpeHedOperaroT. [Ipu 3TOM B HCXOAHOMU
dbopMyIie MHACKC HAI0 OTHECTH K JABWKCHHIO JIYHBI BOKpYT 3eMJTH Maccol, a MHACKC
2 —K JIBWKCHUIO JIFOOOTO CITyTHHUKA BOKPYT TIJIaHEThI Maccoil. Torma macca TuTaHeThl
BBIYHCIIACTCS TI0 (hopMyJIe:

3 .3

M, = T—7 4 .M,
I a;

,

rne T, u o,- mepuox 1 OOoJIbIIAs MOTYOCh OPOUTHI CIyTHHKA TUTaHeThl, M@ -
Macca 3eMJIu.
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DopMyIbl, OMPENEsSIONIe COOTHOIIEHNUE MEXIY CUICPUUECKUM (3BE3THBIM)
T u cuHOAMYECKUM MEpPUOJaMH S TUIAHETHI W MEPHOJIOM OOpallleHHs 3eMIIH,
BBIPOKCHHBIMHU B T'0OJIaX WM CYTKaX,

a) JIJIsl BHEITHEH TUTaHeThl (hOpMyJsia UMEET BU/I:

1 1 1

S T, T

0) 11 BHYTPEHHEH TIaHETHI:
.1 14

ST

IIpumepsl pemienus 3agaqy
3aoaua 1. Kak 4acTo MOBTOPSAIOTCS MPOTUBOCTOSIHUS Mapca, cuaepudecKkuil
nepuoa kotoporo 1.9 roga?

aHo: Pemenne:Mapc — BHEIIHSA IIJIaHETA.
T=1r. 1_1_1
T=1,9 5 Ty T
r. 1 _T-T, 19 19

== y= = =T m )
5 T T *“15-1 09~

Haitru: T.-T

S=? S=_=

' T-T,

Ortger: [IpotuBocTOsIHUA Mapca noBTOPSIOTCS IPUMEPHO uepes 2.1 roxa.

3adaua 2. Beruucnauth Maccy FOnurepa, 3Hasi, uTo ero cnyTHUK Mo coBepiiaer
000pOT BOKPYT IIaHETHI 3a 1,77 CyTOK, a O0JbIIIast OJIyOCh €ro OpOUTH — 422 ThIC.
KM.

CpaBuum oOpamenne Mo Bokpyr IOnutepa ¢ oOpamienuem JIyHbl BOKpyT
3emun. [lepuon obpamenust Jlynst T=27,32 cytok, a cpeanee paccrosinue JIyHbl oT
ueHrpa 3emu a=384 teic. KM. Onpenennm Maccy fOnurepa no OTHOLIEHHIO K Macce
3emnu. Maccy 3emMiu NpuMeM 3a €IUHUILY.

aHoO: Pemenne:
m=M=1
T=27.32cyT. 5
a=3.84 * o 2T fay
10°km Mo T [? Ve
1— 3
T=lrreyr. (27,327 +(4,2210°)
al=4.22 M = ' — Mg, % 317M,,
10°km (1,771°-(3,84-10° |
Haiitu:
M,=?

OtBet: Macca IOnurepa cocrasisieT npumepHo 317 macc 3emun.
Xoa padoTbl
BrinoanuTe 3agaHus
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3aganme 1.3a kakoe Bpemsi Mapc, Haxopsamuiics or CoiHIIa OPUMEPHO B
MOJITOpa pasa, 4eM 3eMis, COBEpIIaeT MOIHBIA 000poT BoKkpyT CosHiia?

3aganme 2.Bprumciute Mmaccy lOnurtepa, 3Has, uro ero cnyTtHUkK Mo
coBepIaeT 000pOT BOKPYT TIaHETHI 3a 1,77 CyTOK, a O0JbIIas OJIyOCh €ro OPOUTHI
— 422 TBIC. KM

3apanme 3.11poTHBOCTOSTHUS HEKOTOPOU ITUIAHETHI MIOBTOPSIIOTCA Yyepe3 2 Tofa.
Yemy paBHa O0JbIIIast MOIYOCh €€ OpPOUTHI?

3aganme 4.Mapc paneimie ot CosHia, dem 3emisi, B 1.5 paza. Kakosa
IPOJOJDKUTENBHOCTD rojia Ha Mapce? OpOuThI IIaHET CYUTATh KPYTOBBIMH.

3apanue 5.Cunomnueckuid mnepuoa 1wiaHetel 500 cyrtok. Omnpenenute
OOJIBIIIYIO MOJYOCh €€ OPOUTHI M 3BE3IHBIN (CUASPUUCCKUI) TEpUO] 0OpaIlieHHs.

3apnanme 6. Omnpenenuth nepuoja obOpaieHus acrepouna bemopyccus ecnu
OoJpIIIas IOJYOCh €ro opouTsl a=2,4 a.e.

3apanme 7.3BE3nHbIN nepuojn oOpamienus FOnurepa Bokpyr Comnma T=12
net. KakoBo cpennee paccrosiuue ot FOnurepa no Cosnia?

OO01uii BLIBOI.

KoHTpoJsibHbIE BONIPOCHI.
CdopMynupyiiTe 3aKOHBI, ONPEACIIAIONINE TBUKEHNS HEOECHBIX TE.
ITouemy 3axonbI Keriepa cripaBeisivBbl U 7151 CITyTHUKOB IIJIAHET?
Kondurypanum HUKHUX U BEpXHUX TUTAHET.
[I;taneThI 36MHOM TPYIIIBI.
[InaHeThI- TUTAHTHI.
Mertonsl omnpeneneHuss pacctosHuii A0 Ten COTHEYHOM CHUCTEMBI U
pa3MepoB ITUX HEOCCHBIX TEJ.

SohkwdE

IIpakTnueckas padora Ne3
Tema:Ananau3 (u3nyecKuX YCJI0BH _HA TOBEPXHOCTH ILIAHET 3eMHOM
TPYNbI
Henu:1l. N3yunth miaHeTbl 3eMHOM TpyIIibl, CPAaBHUB BCE XaPAKTEPUCTUKH
IJIaHET;
Obopyoosanue: KOMIUIEKT UHCTPYKIIMOHHBIX KapT, «MACHOPT)» IUIAHET
Teopernyeckasi 4acThb.
Camas Onuskas k ConHIly W caMas MaJjieHbKasl IJIaHETa COJHEYHOM CHCTEMBbI
— Mepkypuii nums HemHOTO O0mbine Jlynsl. TemmepaTypa ero mOBEpXHOCTH
konebnercss ot +430°C muém g0 —190°C Houbto. D10 camblii  OOJIBLION
TEMIIEpaTypHbIA  Tlepenaj B COJHEYHOM  cucreMe. Mepkypuil  MOKPBIT
MHOTOUYHCJICHHBIMU KpaTepaMu M CKalaMu. ATMOc(epa MpPaKTHYECKH OTCYTCTBYET
— BO3MOYKHO, TPUYUHON TOMY COJIHEUHOE M3JIyYEHHUE, a MOXKET ObITh, HeOeCHOe
TEJI0 TaKOro pa3Mepa MPOCTO HE B COCTOSHUU YNEPKHUBATh IUIOTHYIO Ta30BYIO
000J10YKY.
['on Ha HEM Bcero 88 3eMHBIX CYTOK. [IOCKOIBKY OCh BpalleHUs IJIAHETHI
MIOYTH HE HAKJIOHEHA, F'0/1 Ha HEeW He JeNUTCA Ha CE30HBI.

13




Benepa - Bropas mianeta ot ConHua u 6nmxaiiias k 3emne. Benepy nnorna
Ha3bIBAIOT «OJIM3HEOM» HAIlel IUIaHEeThl: €€ pa3Mepbl U Macca O4YEeHb OJM3KH K
3eMHbIM. BeHepa oOKyTaHa OYE€Hb IUIOTHBIM CJIOEM OOJIAKOB, 3a KOTOPBIMH
HEBO3MOXXHO pasrisiieTh TOBEpXHOCTh. M3-3a mapHukoBoro »3¢dekra oHa
HarpeBaeTcs 10 480°C — aOCOMIOTHBIN peKopA Ui COMHEUHOH cuctembl. Obmaka
MIPOJIMBAIOTCS KUCIOTHBIMU JTOKJIIMH U MPOITYCKatOT TOJIbKO 40% COIHEYHOro CBETa,
MO3TOMY Ha IJIaHETE LIAPUT BeUHbI cympak. CunbHeliee atMochepHoe TaBleHUE,
ce30HOB Ha Benepe Het. ATMocdepa maHeTs! Ha 94% COCTOUT U3 YITIEKHUCIIOrO rasa,
a coCTaB TPyHTA HE OTJIMYAETCS OT APYIMX IUIAaHeT 3eMHoW rpynmsl. Ha Benepe
MHOTO BYJIKAHOB, HO IIOYTH HET KPaTEpPOB — BCE METEOPUTHI CrOPAIOT B IUIOTHOU
atMocepe.

Jlenbp Ha BeHepe qMTCS JOJIBINE, YeM Ha JIFOOOW JAPYyrou MiiaHeTe — OKOJIO
243 3emHbIX cyToK. O0naka BeHepbl XOpoIlIo OTpakatoT COJHEUHbIN CBET, IO3TOMY
Ha 36MHOM HeO0€ IUIaHeTa CBETUTCS sipue APYTHX.

3emiast — TpeThsa MraHera OoT CoJHOA M KpyNHEWIIas B 3€MHOM TpYIIIE.
VYHUKaJIbHbIE YCIOBUS 3EMIIM MTO3BOJIMIIN Pa3BUTHCA Ha MJIAHETE JKU3HU.

N3-3a HaknoHa 3emHOM ocu (23,45°) Ha 3emie XOpOUIO Pa3IudyhMbl CE30HBI
rona. /s obopora BOKpyr cBoeit ocu 3emiie TpedyeTcst uyTh MeHee 24 4acoB — 3TO
CaMbIil KOPOTKHM JI€Hb CPEIH IUIAHET 3€MHOU TPYTIIIBL.

3emis umeet crnyTHUK — JIyHy. Bpamenue JlyHbsl BOKpyT CBOEH OCH M BOKPYT
3eMiM CHHXpPOHHO, Mo3ToMy JlyHa Bcerma oOpaieHa K 3eMjie TOJbKO OJHOM
CTOPOHOM.

Mapce Menbuie 3emnu nodtd B JBa pasa. AtMmocdepa Mapca mo cocraBy
HallOMUHaeT BeHepuaHckyto — 95% yrnekucnoro raza. Ho mockonbky oHa O4eHb
TOHKasT M pa3peKeHHas, MapHUKOBOTO »dS(¢eKra He BO3HHUKAET, I[03TOMY
MaKCHMaJIbHasi TeMIepaTypa MOBEpPXHOCTH TutaHeThl — okoJio 0°C, a atMocdepHoe
nasneHue B 160 pa3 menbuie, yem Ha 3emiie. B coctaBe mapcuanckoil aTMocgepsl
€CTh BOJSHON map, a Ha MOJICax JIeKaT WIANKHU JIEAHUKOB, HO KUAKOW BOJABI Ha
MoBepXHOCTH HeT. Huskoe copepxkaHue KUCIOpojaa B aTMocdepe, paguanus U
NbUIEBbIE OypH, IJSIIMECs MO HECKOJbKO MecsueB. Ha Mapce Haxomutcs camas
BBICOKAasi TOpa B COJIHEYHOM cucreme — ByinkaH Onumm, BbicOoTa KoToporo 27
KHJIOMETPOB (B TPH pa3a BhILIE DBEPECTA).

N3-3a ymanénnoctn or ComHua rox Ha Mapce moutw B ABa pasa JUIMHHEW
3emHoro. Haknon ocu Mapca cocraBisger 25,2°, a 3Ha4uT, HA HEM CYLIECTBYIOT
CE30HBI.

Mapc umeer nBa cmytauka — ®oboc u Jleiimoc, mpencrapistonme coOoi
6echopMeHHbIE KAMEHHBIE TJIBIOBI CPABHUTEIHHO HEOOJIBIIIUX Pa3MEPOB.
Xox padoThI.

1.Ilonw3ysce cnpagounbiMu OAHHLIMU Y4eOHUKA U NPUNONCEeHUs 4, 3anoaHume
maobauyy:
IL1aHeThI 3eMHOM IrPYIIbI

Du3uueckue

Mepkypuii | Benepa 3emnsn Mapc
XapakmepucmuKkyu nianem

Macca (B maccax 3emin)
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Paguyc (B paguycax 3emin)

I110THOCTD, KI/M°

CpenneepaccTosiHue oT
Comnia, a. e.

[lepuo BpaleHusi BOKPYT OCH

3Be3HBIN PO 00pAIICHUS

ATmocdepa, naBieHue

[ToBEpXHOCTH

XUMHUYECKUU COCTaB

Temneparypa Ha
moBepxHocTH, C

Ywuciio 3BECTHBIX CIIYTHHUKOB

Haszpanus criyTHUKOB

2. [lononnume npeonoscenusi, noav3ysaco «nacnopmomy» nianem CoiHeuHou
cucmemoi.

Camag 6onbiag m1aHera COIHEYHOM CUCTEMEI - ..., a caMas MaJIeHbKad ...

Cawmas TspKeJtas IIaHeTa - ..., caMmas Jierkas - ...

Camble JJIMHHBIE CYTKU Ha TJIAHETE ..., a CaMbl€ KOPOTKHUE HA ...

['ox Ha maHeTe ... caMbli JUIUTEIbHBIN, & CAMbIA KOPOTKUN HA ...

Camast ropsiuas rjaHeTa - ..., a caMas XOJIOAHa - ...
Bonblie Bcex CIyTHUKOB y TUIAHETHI ...
Camas nanekas raHeTa -..., a camas onuskas Kk ConHiy-. ..

3.3axonuume npeonoxcenus, kacarowuecsi 0CHo8HbIx ceoticme men ConHeuHou
cucmemvl

®opMma opOUT IIAHET .....

BOJIBIIMHCTBO TJIaHET BpalaeTcsi BOKPYr CBOMX OCEH B OJHOM HAIPaBIICHUH,
VCKJTIOUEHUE COCTABJIISIOT ......

Ha xakue Tpynmbl pasfensiorcs IUIaHEThl IO CBOMM  (U3UYECKUM U
TUHAMHWYECKUM CBONMCTBaAM: ......

Camplii OONBINION Tepemnaj JHEBHONW W HOYHOM TeMIiepaTyp MOBEPXHOCTU Y
IJIAHETHI . . ...

Bricokas TemrnepaTypbl moBepxHOCTH Beneps! 00ycioBiieHa ......

[Inanera 3eMHOM IpyNIbl, CPEAHSS TEMIIEPATYPA MOBEPXHOCTH KOTOPOM HMXKE
0°C,—......

Bouibiias yacTh MOBEPXHOCTHU MOKPHITA BOJIOU Y TIJIAHETHI .. ...

B coctaB 0051ak0B BXOIST KaneJIbKy CEPHON KUCIIOTHI Y IJIAHETHI ...

[Inanera, B aTMoc(epe KOTOpOW YacTO MPOUCXOMAST TJIOOATbHBIC MBUICBBIC
oypH .....

4. ITpoBeauTe Ka4yeCTBEHHOE CPAaBHEHHE CBOWCTB IUJIAHET 3€MHOW TpYyNIbl U
MJIaHET-TUTAHTOB. VICTIONB3yTe TIPH ATOM CJIOBA: «BBICOKAS, «HU3KASDY, «OOIBIIAsN)
U T. 0. B BbIBOJE yKaX)uT€ NPUHUUIHAIBHOE OTIMYME IUIAHET 3€MHOW IPYIIbI OT
MJIAHET-TUTAaHTOB
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Xapakrepuctuku | [lnanersl 3emuoi rpynnsl | Il1aHeTbI-TrUraHThl

Paccrosiaue oT
CoxHna

Pa3mep

Macca

[moTHOCTE

Atmocdepa

CryTHUKH / KOJIbIIA

OO01uii BLIBOI.

KoHTpoabHBIE BONIPOCHI.

1) TIlowemy TemmepaTypa Ha TIOBEPXHOCTH BeHepbl BhIle, 4YeM Ha
Mepkypuun?

2) VY KaKo¥ I1aHeThl 0OJbIIas YacTh MIOBEPXHOCTH IMTOKPHITA BOJOH?

3) Kakue ¢usnmveckne XapaKTEPHCTHKH IUIAHETHI HYXKHO 3HATh, YTOOBI
BBIYHCIIUTD €€ CPEIHIOIO IIJIOTHOCTH?

4)  Ilo kakUM KPHUTEPHUSM ILUIAHETHI IBYX TPYII UMEIOT HanboJiee 3HAYUMBbIC
OTJINYHUS?

5) IlmoTHocTH TUTaHET KakoW Tpynmbl Oojbmie? YeM MOKHO OOBSCHHTH
pa3nuyus B IIIOTHOCTH (PU3HYECKUX TEN?

IIpakTnueckass padora Ned

Tema:OnpenesieHe OCHOBHBIX XapPAKTEPUCTHK 3BE3/1

Henu:l. 3akpenuTb TEOPETUYECKUM Marepuan Mo TemMe «XapaKTepUCTUKU
3BE3», MOTYIUTh MPAKTUUECKUE HABBIKK B paboTe ¢ auarpammoint [eprimmpysra —
Paccena. 2. OcBouTh METONMKY pEUICHHS 3a7ad, UCIOJIb3Yysl 3aKOHBI JIBHXKCHUS
IJIAHET U KapThl.

Oobopyoosanue: KanbKyasITOp, Mojelb HeOecHOW  cdepbl,CripaBOYHBIC
TaOJIUIIBI.

Teopernveckasi 4acTb.

B 1905rDiinap I'epummnpyHrycTaHOBHII 3aBUCUMOCTh CBETUMOCTH 3BE3]l C UX
CHEKTpaJbHBIMH KJIACCAMM, COMOCTABISIsL JaHHble HaOmoaeHuid. B 1913rl'enpu
Paccentakxe HE3aBUCMMO YCTAaHOBWJI JaHHYIO 3aBUCUMOCTh W MPEACTABUI €€
rpaguuecku. 3aBUCHUMOCTb '"CHEKTP-CBETUMOCTH" TMOJIyYHJIa Ha3BaHUEOUACPAMMbL
I'epywunpynea-Paccena(npunoxenue 3).

JuarpamMmMa TOKa3bIBa€T 3aBUCHUMOCTh MEXJYy aOCOIIOTHOW  3BE3THOM
BEJIMYMHON, CBETUMOCTHIO, CIIEKTPAIBHBIM KJIACCOM M TeMIEepaTypol MOBEPXHOCTH
3Be3/1bl. [l0 COOTHOIIEHHMIO CIIEKTpa CO CBETUMOCTBIO 3BE3.bl ACNATCA Hampu
«NoC1e008amebHOCIUY.

BOABIIMHCTBO  3B€31 OTHOCHUTCS K2laBHOU NOCAE008AMENbHOCMU-  3TO
MOCJIEIOBATEILHOCTh  3Be37  pasHoW  maccel.  Cambie  OombIIme(20.1yOvle
2U2aHmMbl)PACIIONOKEHBl B BEPXHEH 4YaCTH, a caMble MAJICHbKUE 3BE3bl —KAPIUKU
HaxoJSATCA B HIDKHEM YacTH TJaBHOW IMOCIEAOBATEIbHOCTU. 3BE3/bl TIJIABHOMN
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MOCJIEN0BATENBHOCTH — ATO 3Be3lbl Noxoxue Ha CollHIEe, B KOTOPBIX BOJOPOJ
CrOpPAET B TEPMOSIICPHON PEAKIIHH.

Kpacuvle cucammer M ceepxeucanmulpacnoyiaratoTCsl  HaJ — TJIABHOU
MOCJIETIOBATEILHOCTRIO CIIpaBa, Oeible Kapauku— TIOJ HEH cieBa, T03TOMY HAdalo
JIEBOM YAaCTH TJABHOM IOCIIEIOBATEILHOCTH TPEACTABICHA TONYOBIMHU 3BE3NAMU C
Maccamu ~50 COTHEUYHBIX, KOHEI[ MPaBO — KPaCHBIMU Kapiaukamu ¢ maccamu ~0.08
COJIHCUHBIX.

CnpaBa BHM3Yy JuarpaMMbl - CaMmbleé TYCKJIbIE M, KaK CIIEJICTBHE,
JOJITOKUBYIIUE 3Be3/bl. K HUM B YaCTHOCTH OTHOCSITCS HAIllM OJIMIKaWIlUE 3BE3[IbI,
takue kak: [Ipoxcuma [lenraspa, Cupuyc, Anbda Llentaspa, Jleliten u T.x.

Ilepexon 3BE31 C pa3aMYHOM MAacCOM C OJHOW IIOCIIEAOBATEIBHOCTH Ha
IPYTYIO, B X0Je U3MEHEHUS ux apaMeTpoB co BPEMEHEM,
HA3bIBACTCAIGONMOYUOHHBIM — nepemeujeHuem.B - Tmporiecce H3BOMIOLMM  TPOXOMAST
CTauu OTNPOMO36€3010 KOHEYHON cTaguu (B 3aBUCUMOCTU OT MAacCChl)Oenblx
KapauKos, HetmpoHHbIX 36€30 UTU YEPHBIX Oblp.

JuarpamMa na€T BO3MOXKHOCTb HAUTUAOCOIOMHYIO 38€30HYI0  GEIUHUHYTIO
CIEKTpaJIbHOMY Kilaccy. Taxke mno nmarpamme ['epammpyHnra-Paccena moxHO
PacCMOTPETBIBONIOYUIO 36€30.

Jns ompeneneHuss pacCTOSTHUM 1O 3BE3]] UCIOJIB3YETCS METOJ Mapaijiakca.
VYroa 7, moJ KOTOPBIM €O 3BE3/bI ObLI OBl BUACH CPETHUN paguyc 3€MHOM OpOUTHI 4,
PACIIOJIOKEHHBIM  MEPHEHAUKYJSIPHO HAMpAaBJICHUIO Ha 3BE3[ly, Ha3bIBACTCS
TOJIMYHBIM MapAJIJIAKCOM 3BE3]Ibl. B 3BE3THOM aCTPOHOMHUU PACCTOSHUS 1O JAICKUX
00BEKTOB U3MEPSIOT B NMAPCEKaX U CBETOBBIX r0/IaX, TaK KaK HE TOJILKO KUJIOMETP, HO
Jake acTpOHOMHYECKasi eANHMIA (a.€.) CIUIIKOM Majia JJi U3MEPEHUS PaCCTOSHHMA
1o 3Be3n. [Tapcek (1K) — paccTosiHue, mapajutake s KoToporo paBeH 1”. CBeToBoit
ros (CB. I.) — pACCTOSIHUE, KOTOPOE CBET MPOXOJHUT 3a OJIUH T'OJ, PACIPOCTPAHSACH
co ckopocThio 300 000 km/c.

1 mx =206 265 a.e.=3,26 cB.r.= 30,86 * 10%km.

1 cB.r. = 9.46 * 10¥2kM=63 240 a.e.=0.3 k.

103 nk = 1 knk (kunonapcek); 10° nk = 1 Mk (Meranapcex).

O4eBHUIHO, YTO PACCTOSIHUE /O 3BE3/lbl B MApCEKax JIETKO BBIYUCIUThL IO
dbopmyie:

D = 1/n. Eciu u3BecTHb BUAMMAs 3BE3/HAsl BEJIMUMHA U PACCTOSHHUE [0
3BE3/IbI, A0COJIIOTHYIO 3BE3/IHYIO0 BETUYMHY MOXKHO BBIYMCIUTH 10 popmyne: M = m
+ 5 — 5 1gD, rne D — paccrostaue 110 3Be3Abl B mapcekax. OMHONW M3 BaKHEUIINX
XapaKTEepUCTHK 3BE3/Ibl ABISETCA €€ Macca. Maccy 3Be3bl B Maccax CoJIHIIA MOXKHO
BBIYHUCIIUTD O dopmyie 1/ M, rae u — macca 3Be31p, M — a0coroTHas 3Be3/IHAs
BEJIMYMHA 3BE3/IbI.

Ilpumepuot pewenusn 3aoau.

1. Ilapannaxc 36e30v1 Apkmyp 0,085”. Onpedenume paccmosinue 00 36e30bi.

Hano: Pemenue.

o =0,085" | 3ammummte GOpMyITy IS ONPENEICHAS PACCTOSHUS: 1 = —
0
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r - ? [logcraBhTE 3HAYEHUS: r = 1 == 118n«

Bripasute paccTosiHue B CBETOBBIX rojiax: 11,8-3,26 ~ 38

OTBer: paccTosiHue 110 3Be37b1 ApKTYp 38 CB. JIET.

2. Ecnu 6v1 no opbume 3emau osucanace 36e30a ¢ makou dce Maccou, KaK y
Connya, kakos 6v1 OblL1 nepuoo eé oopawerus?

lano: Pemenme.
3
A=1ae. OpMyJia JJIs ONPEIEIIEHUS MACChl ABOUHBIX 3BE3: m, + m, = —
.. Al
m: +mg = 2MBgIpazute nepuos oOpamenus 3BE31: 7= [——
m, +m,

3
T-? IToncraBbre 3HAYEHUSA: T =, /1? ~0,7

OrtBert: nepuoa odpaieHus 3831 0b11 Obl paBeH 0,7 JieT.

2. Pa3bepure pemenne 3anaun. Bo ckoavko pas /leneb bonvue Connya?

CBeTUMOCTh M TEMIEPATypy MOBEPXHOCTU3BE3/bI BBINMUIINTE W3 TaOIHIIBI
npuioxkeHus 2: «OCHOBHBIE CBEIEHHUS O HamOojee SPKUX 3BE3/AaX, BUIUMBIX B
Poccuny.

lano: Pemenmne:

2
L = 16000 dopMyna 1S onmpeeNeHus paguyca 38e3bl R = /L (-l:l_—(aj

2
T =9800 K I[ToncraBbTe 3HAYEHUS: R = ,/16000(@j ~ 47

9800
Te = 6000 K

R-?
Otger: Jlene6 6ompiie ComHia B 47 pas.

Xox pa0doThI.

Ucnons3zysa nauarpammy [I'epuymnpynza-Paccena BBIIOTHATE CIENYIOLIUE
3a1aHUS.

3adanue 1.3Be3na TIABHOM IOCJIENOBATENBHOCTH MMEET TEMIIEPATYPY
noepxHocTu 10 000 K. KakoBa ee cBETUMOCTD U CIIEKTPaIbHBIN Ki1acc?

3adanue No2. 3Be3na TJIaBHOW IOCIENOBATENBHOCTH HMMEET TEMIIEPATYPY
noBepxHocTH 20 000 K. KakoBa ee cCBETUMOCTD U CIIEKTPaIbHbIN Ki1acc?

3aoanue  Ne3. BeibepuTte 06a yTBEPKICHUS 0 3BE3/aX, KOTOpBIE
COOTBETCTBYIOT JIUarpamMmme.

1) IInoTHOCTH O€NbIX KapiMKOB CYIIECTBEHHO MEHBIIE CpPEIHEH IUIOTHOCTU
TUTAHTOB.

2) 3Be3na Kanomyc oTHOCUTCS K CBEpXTMTaHTaM, MOCKOJIbKY €€ pagnyc MO4YTH
B 65 pa3 npeBbimaeT paanyc CoHila.

3) Temneparypa 3BE31 criekTpasibHOro kiacca G B 3 pasa Bblllie TEMIIEPATYPbI
3BE3]] CIEKTPAIBHOIO Kiacca A.
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4) CouHlle OTHOCHUTCS K CIIEKTpaIbHOMY Kjaccy B.

5) 3Be3na Anpraump umeet temneparypy nosepxnoctu 8000 K u otHocuTcs K
3BE3/1aM CIIEKTPaJIbHOTO Kjacca A.

3aoanue  Ned. BeibepuTte 06a yTBEPKICHUS 0 3BE3/1aX, KOTOPBIE
COOTBETCTBYIOT JIUarpamMmme.

1) 3Be3na bertenbreii3e OTHOCUTCS K CBEpXTMTaHTaM, MOCKOJBbKY €€ paauyc
noutu B 1000 pa3 npessiaer pagnyc ConHia.

2) «OKu3HeHHBI UUWKI» 3Be3lbl CHeKTpajdbHOro kiacca K  riaBHOM
MOCJIEIOBATEIBLHOCTU 00Jiee KOPOTKHM, 4YeM 3Be3/Ibl CIEKTpallbHOro kiacca B
TJIaBHOM MOCJI€10BaTEIbHOCTH.

3) 3BE311bI-CBEPXTUTAHTHI UMEIOT OYEHB OOJIBIIIYIO0 CPEIHION MIOTHOCTD.

4) 3Be3na Jlened mmeer temmeparypy noBepxHoctd 8550 K u oTtHOCHTCA K
3BE€3/1aM CHEKTPAIIBHOTO Kiacca M.

5) 3Bezna 40 Dpunana B oTHOCUTCS K O€IbIM KapiiMKaM, IMOCKOJbKY €€ Macca
coctasyseT 0,5 maccel CoJHIIA.

3aoanue 5. BriOepute npaBUIbHOE MPOJOJIKEHUE BBICKAa3bIBAHUSI.

3Be3na Ha auarpamme [ epammpynra—Paccena nocne npeBpameHuss BoIopoaa
B FEJIMI MepeMeIaeTcs 0 HapaBIICHUIO:

1. BBEPX M0 IIaBHOM MOCJIEI0BATEILHOCTH, K TOJIyObIM TUTaHTaM.

2. OT TJaBHOM TMOCHEIOBATEIbHOCTM K  KpPAaCHbIM TUTaHTaM W
CBEpXTUTaHTaM.

3. B CTOPOHY HU3KUX CBETUMOCTEM.

4, B CTOPOHY PaHHHUX CIIEKTPaJIbHBIX KJIACCOB.

S. 3B€3/1a, B IMPOLECCE HBOJIOUMM OJHAXIbl I[OMNAaBIIAsi Ha TIJaBHYIO

MIOCJIEIOBATEIHLHOCTD, OT HEE HE OTXOUT.
Pemmre 3anaumn.

DI lapannaxc 38e3061 [Jened 0,005”. Onpederume paccmositue 00 36€30bi.

2)V o0sotinoii 36e3061 nepuod obpawenus 100 rem. bBonvwas nonyocy opoumol
40 a.e. Onpedenume cymmy macc 080UHOU 36€300bl.

3)Bo ckoavko paz Kanenna 6onrvue Connya?

OO01uii BLIBOI.

KoHTpoJibHBIE BONIPOCHI.

1. 1. Kakme O0OBEKTHI HA3BIBAIOTCA 3BE3MaMH B KOHEYHOM CTaauud
ABOJIFOLIN?

2. OT 4ero 3aBHCHT LIBET 3BE€3/1bI7

3. Ckompko  nmer  ComHue — OyAeT  HaxOQuUThCs ~ HAa  IJIaBHOM
MIOCJIEI0BATEIbHOCTH?

4. Kaxas 3Be3na ropsiuee: Oeblil Wik KpacHBIN Kapiauk?

S. [InoTHOCTP Kakux 3Be3] Oouibliie: O€bIX KApJIMKOB WM KPACHBIX
TUTaHTOB?
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IMPUJIOKEHUSA

IoaBu:xHasE KapTa 3BE31HOIO Heda

Ipunoswcenue 1

HAKAAZMOA KPYT K NAPTE IBEIAMOTIO MESA

Ipunoocenue 2
OcHoBHbBI€ CBeJIeHUsI 0 Han0oJ1ee IPKUX 3BE3/1aX, BUAMMBIX B Poccuu.

. . 113;?1?1?}‘::: BO&g;:(:iglc! ue Crdusripe Cnci?,{tl"’"mﬁ l:;;r:;q Paccrogiine,
ne q MUH rpai | MuH R L e
| o Tenua 106 4 33.0 +16 | 25 KS 3.5 20,8
|} Opuona 0.34 S 12,1 -8 15 BS 128 330.0
o Besenyero 0,21 5 13,0 +45 | 57 GO 5.2 12,7
v, Opuona 0,92 3 52.5 +7 | 24 MO 3.1 200,0
o R Tlea —1,38 [§ 42.9 —16 39 Al 6.8 2.7
o bausHenon 1,99 7 31,4 +32 00 AD 0.4 13,0
oM. [lea 0,48 7 36,7 +5 | .21 IS 6.9 33
[} Bnnsrcron 1,21 7 423 +28 | 09 KO 4.6 10,7
o Jlesa 1.34 10 05.7 +12 13 BS 13.2 25,6
o Jlennl 1,21 13 22.6 —10D 54 B2 6.8 477
o Bononaca 0,24 14 13,4 +19 | 27 KO 4.1 111
o Croprninona 1.22 16 26.3 26 19 MO 3.1 52,5
o Jlupsl 0.14 18 35.2 +38 41 Al 0.6 8.1
a Opaa 0,89 |9 48.3 +8 44 AS 8.4 5,0
o JleGens 1.33 20 39,7 +45 06 A2 9.8 290.0
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CBETUMOCTDb

JAuarpamma I'epumnpynra-Paccesia

TEMIIEPATYPA

10°
10°

10 1
10*
10% 1
lol .

100.
lol-

10 %1
107% 7
L
107

Ipunooicenue 3

ABCOJIIOTHASA 3BE3JIHAS BEJIMYHHA

CITEKTPAJIBHBIE KJIACCBHI
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Ha3Banue mianeTsl

PaccrosiHueor COHHua,,.Q

D)
<

Mepkypuii 0,39

Benepa
3emuist

Mapc

Onmrep
Carypn

Ypan
Hentyn
[ImyToH

0,72
1,00

1,52

5,20
9,54
19,19
30,07
39,52

(v

UJCPUICCKUN TTePHO.T
OpOuTanbHas CKOPOCTh

TOJIBI
KM/C

C

0,24 479
0,61 35,0
1,00 29,8

1,88 24,1

11,86 13,1
29,46 9,6
84,02 6,8
164,8 5,4
247,7 4,7

1 paauyc

P OO
S .
B pajuycax 3emiu

0,53

11,2
9,5
3,9
3,9
0,2
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IIJIOTHOCTH

BpalleHUs
Cpennsis
r/em®

o
&)

58,71
243,1nx 5,2
23756M 55
4¢cC

24937 3.9
22¢

9150M 1,3
10" 14M0,7
10749% 1.4
15748 1,6
6,4n 2,0

ABHUTC/IbHAAA XapaKTCPUCTUKA IVIAHET Co

w
<, YcKkopeHue cBOOOIHOTO
HajeHus, M/c?

O ©
0 ©

3,7

25,8
11,3
9,0

11,6
0,6?

Ipunoocenue 4
JIHEYHOM CHCTEMBbI

Macca, B Maccax 3emiu

0,06
0,82
1,0

0,11

318
95,2
14,6
17,2
0,002

|| YQucno CITyTHUKOB

|

He < 63
He < 47

He < 27
He < 13
He<l

KOJILHﬁBaSI cucremMma

T T =
a o o
= = -

HCT

€CThb
€CThb

CCTb

CCTb
HET
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