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1 BBEJEHHME

BaxHylo d9acTe TeOpeTHUECKOW W TpOPEecCHOHATBHON IPaKTHIECKON
MOJATOTOBKH O0YYAIOIIUXCS COCTABIISIIOT IPAKTHIECKUE 3aHATHS.

CoctaB u cojepkaHME TPAKTHUECKUX 3aHATUH HampaBlIeHbI Ha
peammzanmo  PenepanpbHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa
cpemHero mpogecCHOHaIbHOTO 00pa30BaHNS.

Benymeld nuaakTU4eCKOHW LENb0 MPaKTUYECKUX 3aHATUH  SIBIAETCA
(opmupoBanue NpoheCcCHOHATBHBIX MPAKTUIECKUX yMEHHH (YMEHHUH BBIIONIHSTH
OTIpENETICHHBIE JEHCTBUS, OIEpaliy, HEOOXOAWMBIE B TMOCICAYIONIEM B
poQeCCHOHANBHOM JIESTENBHOCTH) WM y4eOHBIX NTPaKTHYeCKUX YMEHHUH (YMEHHUH
pemiate 3aJaydl MO AacTPOHOMHH.), HEOOXOOMMBIX B IOCIeyIomieil y4eOHOI
JeSITeTbHOCTH.

B cootBetcTBHY € paboueii mporpaMMoit yueOHOM TUCIUIITHHBL
«ACTpOHOMISD) TIPEAYCMOTPEHO NPOBEICHUE NPAKTUYECKUX 3aHATHI.

B pesynapraTre WX BBINOJAHEHWS, OOyJaromMHCS MOJDKEH IOCTHYb
CIEIYIOUTNX Pe3yIbTaToB:

JIMYHOCTHBIX:

- UYyBCTBO TOPJOCTH U YB@WKEHUS K HCTOPUH M JOCTIKCHUAM
OTEYeCTBEHHOH (u3nueckod Hayku; (U3MUECKH TIPaMOTHOE MOBEJCHUE B
npoQeCCHOHANBLHON NIESITENbHOCTH M OBITY INpH OOpallleHHd ¢ IpudopaMu H
YCTpONCTBaMU;

- TOTOBHOCTh K TIPOJOJDKEHHIO OOpa3oBaHWs W ITOBBIMICHUS
KBan(pUKanuu B W30paHHON NpO(ecCHOHABbHON NEATeNTbHOCTH M OOBEKTHBHOE
0CO3HaHME POJIH (PU3NUECKUX KOMIIETEHIIUH B 3TOM;

- yMEHHE HCIIOJb30BaTh JOCTIKCHNSI COBPEMEHHOH (hu3MUecKoil HayKu
1 (U3NYIECKUX TEXHOJIOTMH ISl MOBBINICHUS! COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHON IIPoQecCHOHANBHON NesITeTbHOCTH;

- yMEHHE CaMOCTOSTENbHO J[00bIBaTH HOBBIE ISl ce0s (u3MUecKue
3HAHMS1, UCTIOJIB3YS JJIsl TOTO JOCTYIIHBIE HCTOYHUKH MH(OpMaLny;

- yMeHHE BBICTpauBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIEHHUS B KOMaH/IE
10 pEeIIeHNI0 O0IUX 3a/1a4;

- yMEHHE YIOpaBIATh CBOEH  MO3HABATENBHOM  JESATEIBHOCTHIO,
IIPOBO/IUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYAJILHOTO Pa3BUTHS;

JIn4HOCTHBIE ~ pe3ysbTaThl  OCBOCHMS  aJalTUPOBAHHOW  OCHOBHOM
00pa3oBaTeNFHON IPOTPAMMBI JODKHBI OTPaXKaTh:

1) mma royxux, craboCHbILIANMX, MO3AHOOMIOXIINX —O0YYarOIUXCS:
CITOCOOHOCTH K COIMANBHON aJanTallid W WHTETpaIu B OOIIECTBE, B TOM YHCIIE
IIpY peanu3aluy BO3MOKHOCTEH KOMMYHMKAIlMM Ha OCHOBE CIIOBECHOW peuu



(BKJIIOYAsl YCTHYIO KOMMYHHKALMIO), & TaKKe, NPH JKeJIaHWH, KOMMYHHMKAIlMM Ha
OCHOBE JKECTOBOM PE4H C JIMI[AMHU, HMEIOIIMMH HAPYLICHUS CITyXa;

2) A o0yYaroIUXCs ¢ HAPYIICHUSIMUA OMOPHO-ABUraTEIbHOTO ammapara:
BIIAJZICHUE HaBbIKAMHU MIPOCTPAHCTBEHHOM " COIIMAIbHO-OBITOBOI
OpPHEHTHPOBKH;YMEHHE CAMOCTOSATEIHHO M OE301acHO MEPEIBUTaThCs B 3HAKOMOM
U HE3HAKOMOM  IIPOCTPAHCTBE c HCTIONIb30BaHHEM CHEUATBHOTO
000pyI0BaHUS;CIOCOOHOCTh K OCMBICIICHUIO M TU(PepeHINaui KapTHHB MHpa,
€e BPEMECHHO-TIPOCTPAHCTBEHHOM OPraHM3aIllH;CIIOCOOHOCTh K OCMBICICHHIO
COLMAJIBHOTO OKPY)KEHHUS, CBOEr0 MECTa B HEM, INPHHSITHE COOTBETCTBYIOIINX
BO3pacTy [IEHHOCTEH M COIHAJIbHBIX POJIEH;

3) mwim  oOy4alomuxcs € pacCTpoicTBaMHM  AyTHCTHYECKOTO
cnekTpa:(pOpMHUPOBaHUE YMEHHS CIIe0BaTh OTPabOTaHHOW CHCTEME IPaBUII
MIOBEICHUS U B3aMMOJICHCTBHSI B NIPUBBIYHBIX OBITOBBIX, y4eOHBIX U COLMAIIBHBIX
CUTYyalUsIX, yIepKUBATh TPaHUIIbI B3aUMOJCHCTBHUS;3HAHUE CBOMX MPEANOYTEHHN
(orpanuuenuii) B ObIToBOI cdepe u chepe unTepecoB. (IIyHKT HOMONHHUTENBEHO
BkiroueH ¢ 23 ¢espans 2016 roma mpukazoMm MunoOpHayku Poccum ot 31
nexadps 2015 roga Ne 1578).

MeTanpeaMeTHbIX:

-HCIIOJIb30BAHUE PA3JIUYHBIX BUJIOB I03HABATEIBHOW AEATEIBHOCTH JUIS
pemieHust (QU3MUECKMX 3a]ady, IPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(Habmroaenws,

-OTIMCaHNUs, U3MEPEHUS, SKCIIEPUMEHTA) ISl M3YUCHHUS Pa3INdHBIX CTOPOH
OKpYXKaroulei NeHCTBUTENBHOCTH;

-HCIIOJIb30BAHNE OCHOBHBIX HHTEIUIEKTYAJIbHBIX OIEpanuii: MOCTaHOBKH
3a7a4d, (GOPMYTUPOBAHMS THIIOTE3, aHAIN3a M CHHTE3a, CpaBHEHHS, 0000IIeHNS,
CHCTeMaTH3alliH, BBISIBICHUS IIPUYMHHO-CIIE/ICTBEHHBIX CBS3€H, IIOMCKA aHAJIOTOB,
(OpMyIMpPOBaHMS BBIBOAOB JUISI W3Y4YCHUS PA3IMYHBIX CTOPOH (PU3HYECKUX
00BEKTOB, SIBIEHMH U IPOLECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAMMOCTD
CTaJIKMBAThCS B PO eCcCHOHANILHOM cdepe;

-yMEHHE T'€HepUpPOBaTh WMIEU M ONpPENENsTh CPENCTBA, HEOOXOIMMBbIC
JUIS UIX peasn3aliimy;

-YMEHHE HCIHOJIb30BaTh PA3JIMYHbIE WCTOYHHKH JUIS IOJyYeHHs
¢dusnyeckoi MHGOpPMaIUH, OLIEHUBATh €€ JI0CTOBEPHOCTb;

-YMEHHE aHAIN3UPOBATh M MPEACTABIATH MH(GOPMAIMIO B PA3ITMIHBIX
BUAaX; yMeHHME IyONMYHO  MPEACTAaBIATH  PE3yJbTaThl  COOCTBEHHOTO
HCCIIEJOBAHMs, BECTH TUCKYCCHH, JOCTYIIHO ¥ TAPMOHUYHO COYETASCOAEPKaHUE U
(hopMBI IpeICTaBIIEMON HHPOPMALINY;

MeranpenMeTHble  pe3yJibTaTbl OCBOCHMSI aJalTUPOBAHHON OCHOBHOM
00pa3oBaTeNFHON IPOTPAMMBI JODKHBI OTPaXkKaTh:



1) mis rayxuX, caa0oCHbIanyX, MO3AHOOMTIOXIINX —OOYYArOLIMXCS:
BIA/ICHNE HABBIKAMH ONPEACICHUS W WCIPABICHUS CHENH(UISCKUX OIIHOOK
(arpaMMaTH3MOB) B MMCbMEHHOW U YCTHOM pevH;

2) s oOydYarolMxcsi C PacCTPOWCTBAMH ayTHCTHYECKOTO CIIEKTpa:
CHOCOOHOCTbH TIAHUPOBAThH, KOHTPOJIMPOBATh U OLIEHHBATh COOCTBEHHBIC y4eOHbIC
JEHCTBUS B COOTBETCTBUM C IOCTABJICHHOM 3a/ayeil U YCIOBUSIMU €€ peanu3aliu
IIPU COTIPOBOKAAIOIICH TOMOIIH IEIarOTMYECKOr0 paOOTHUKA M OpraHH3yIOMIeH
MIOMOIIM THIOTOpA; OBJIAJCHHE YMCHHEM OIpeneNiaTh HambOomee 3((eKTHBHBIC
crocoOBl  JOCTIKCHHS ~ pe3ysibTara TP COMPOBOXKIAIOMICH  ITOMOIIA
MeTarOTMYEeCKOT0 pabOTHHKA W OPraHW3YIOMIeW NOMOIIM THIOTOPA;OBJIaICHHE
YMCHHEM BBINIONHATH JAEHCTBHA MO 33JaHHOMY aITOPUTMY WIH 00pasmy IpH
COIPOBOXKJAIONIEH ITOMOIIYM IEIarorHYeckoro pabOTHHKAa ¥ OpraHU3YIOILEH
MIOMOIIM ThIOTOPA;0BJIAICHUE YMEHUEM OLICHUBATh PE3YJIbTAaT CBOCH JESTEIbHOCTH
B COOTBETCTBMU C 3aJaHHbBIMU OTaJIOHAMH TIIpU OpFaHHSyIOHIeﬁ IIOMOIIH
THIOTOPA;0BJIaJICHUE YMEHHUEM aJIeKBaTHO pearnpoBaTh B CTAHJAPTHOW CHUTyalUu
Ha yCIeX W HeyJnady, KOHCTPYKTHBHO JIEHCTBOBAaTh JaK€ B CUTyallUsX HEycIexa
IpH  OPTraHU3YIOUICH TOMONIM TBHIOTOPA;OBIAJCHAE yMEHHEM aKTUBHOTO
WCTONB30BaHUS  3HAKOBO-CUMBOJHMYECKMX  CPEOCTB I INPEICTABICHHSA
nHpOpManuu 00 M3y4aeMBIX OOBEKTAaX W IpoIeccax, Pa3iIHYHBIX CXEM PEUICHHUS
Y4eOHBIX W TPAaKTHYCCKAX 3aJad TPH OpPraHM3yIOMIed MOMOIIM IIeJarora-
IICUXOJIOTa W TBIOTOPA;CIIOCOOHOCTH ~ CaMOCTOSITEIBHO  00paTUThcs K
MeIarOTMYeCKOMY Pa0OTHHKY (TeHarory-TICHX0Jory, CONHAIFHOMY IEAarory) B
cilyyae JIMYHBIX 3aTPyAHCHMH B PEIICHHH KaKOro-InOo BOIPOCA;COCOOHOCTh
CaMOCTOSTENILHO JEHCTBOBATh B COOTBETCTBUHM C 3aJaHHBIMHM JTAJIOHAMH IIPH
IIOHUCKE HH(bOpMaHHH B PA3JIMYHBIX HWCTOYHUKAX, KPHUTUYECKHU OLCHUBATH U
HHTEPIPETHPOBATh MOIyYaeMyl0 HH(OPMAIMIO M3 PA3IUYHBIX HCTOYHHUKOB.
(ITyHkT mOmONHUTENBHO BKIMIOUYeH ¢ 23 despans 2016 roma mnpukazom
Muno6paayku Poccnn ot 31 nexabps 2015 roma Ne 1578).

NMpeAMeTHBIX:

- CMBICJT TIOHSITUH: TFCOLCHTPUYCCKAad M TCINOLUCHTPUYECKAsd CHUCTEMA,
BU/IMMast 3Be3/IHasl BEJIMUUHA, CO3BE3/IHE, IPOTUBOCTOSIHAE U COEJIMHEHHUE IIJIaHeT,
KOMETa, acTepOWi, METeop, METEOPUT, METEOPHT, IUIaHeTa, CITyTHHUK, 3Be3Ja,
Comueunas cucrema, [amaktuka, BceneHHas, BCeMHpPHOE W TOSCHOE BpeMH,
BHECOJHEYHAs IUTaHeTa (PK30IUIaHeTa) CHEeKTpalbHas KiIacCH(pUKanus 3Be3,
NapaJulakc, peJIMKTOBOE U3IIyueHne, boboi B3phIB, YepHast AbIpa;

-CMBIC]I (PM3UUECKUX BEJIMYMH: ITapCEK, CBETOBOM T0Jl, aCTPOHOMUYECKas
eIMHHMIa, 3BE3/IHas BEINUNHA;

- CMBICT (PU3UYECKOTO 3aKoHa Xab0:ia;

- OCHOBHBIE 3TaIbl OCBOCHHSI KOCMHUYECKOTO ITPOCTPAHCTBA;

- runote3sl NpoucxoxaeHns: CoIMHEYHOH CUCTEMBI;

- OCHOBHBIE XapaKTEPUCTUKH U cTpoeHne CoJHIa, COTHEUHON
aTMoc(epsl;



- pasmepnl [amakTukm, mosoxenue M nepuon odOpamenus CoiHua
OTHOCHTENBHO eHTpa [ anakTukwy;

- NPUBOIUTH NPUMEPHI POJM ACTPOHOMHMH B PAa3BUTHM IMBHIM3AIHH,
UCTIONB30BAaHM METOZOB HCCIEIOBAaHUH B aCTPOHOMMH, PA3IMIHBIX JHANAa30HOB
9NIEKTPOMArHUTHBIX F3JIYUYCHUH I TONydeHHs wWHpopManmud 00 0O0BeKTax
Bcenennoii, TmoiydyeHHs ~ acCTPOHOMHYECKOH  WHpOpMAIWH C  TOMOIIBIO
KOCMHUYECKHX aNllapaToB M CIIEKTPAJIbHOTO aHalW3a, BIUSHAS COJHETHOU
aKTHBHOCTH Ha 3eMITIO;

- OIMCHIBAaTh U OOBSCHATH pa3yinyusl KaJeHAApel, yCIOBUS HACTYIUICHUS
COJIHEYHBIX M JIyHHBIX 3aTMeHHH, (a3bl JIyHBI, CyTOYHbBIC JBW)KEHHS CBETHI,
MIPUYMHBI BOSHUKHOBEHHMS IIPWIMBOB M OTJIMBOB; MPUHIUI ACHCTBUS ONTHYECKOTO
TEJIECKONA, B3aMMOCBS3b  (PM3MKO-XMMHYECKMX  XapaKTEPUCTHK  3BE31  C
UCIIONIb30BAaHMEM  JIMarpaMMbl  «IIBET-CBETHMOCTbY, (DH3WYECKHEe IPUYMHBI,
OIIpEEISIIONINE PaBHOBECHS 3BE3]l, ICTOUHHK JHEPTHH 3BE31 U MPOHCXOXKACHHE
XMMHUYECKHX 3JIEMEHTOB, KPACHOE CMEIIEHUE ¢ IIOMOIIbI0 3¢ dekra [lomepa;

- XapakTepu3oBaTb OCOOEHHOCTH METOJOB TMO3HAHMS ACTPOHOMMH,
OCHOBHBIC JJIEMEHTHI M cBoOicTBa IutaHeT CONHEYHONH CHCTEMBI, METOJBI
OTIPENCTICHUS] PACCTOSHUH W JIMHEHHBIX Pa3MEpOB HEOECHBIX TeJ, BO3MOXKHBIC
ITyTH 3BOJIIOLUH 3B€3]] PA3IIMYHOI MacChl;

- HaXOAWTHh Ha HeOe OCHOBHbIE co3Be3ausi CEeBEpPHOTrO IMOyIIApHs, B TOM
gucine bompmyro Memsenuny, Manyto Mensenuny, Bomomac, JleGens,
Kaccnonero, Opmon; camble spkue 3Be3nbsl, B ToM umcie I[lomsipHyio 3Be3na,
Apxtyp, Bery, Kanemty, Cupuyc, berensreiise;

- HCIOJIb30BAaTh KOMIIBIOTEPHBIC TMPUIIOKECHUA JId  OHNPEACIICHUA
nonoxenna ConHia, JIyHBI U 3Be37 Ha JM00YIO 1aTy M BpeMs CTOK I JTaHHOTO
HACeNEHHOTO MyHKTA,

- WCHONB30BAaTh TNPHOOPETEHHBIC 3HAHUSA W YMEHHUS B HPAKTHYECKOH
JCATCIBHOCTH U HOBCe)IHeBHOﬁ JKHU3HU:

- U1 TIOHMMaHWs B3aMMOCBA3UM aCTPOHOMUH U C APYIrMMH HayKaMu, B
OCHOBE KOTOPBIX JIEKAT 3HAHUS 110 aCTPOHOMHHU

BremonHenne oOydarommxcs —IMPaKTHYECKHX PadoT 1o yaeOHOI
JUCLUIUIMHE «ACTPOHOMHUS HAIPABJIEHO HA:

- 0000meHne, cUCTeMAaTH3alNI0, YTrITyOJleHue, 3aKpericHue, Pa3BUTHE U
JETAM3alMI0 TIOJYYEHHbIX TEOPETHUYECKUX 3HAHUU 10 KOHKPETHBIM TeMaM
y4eOHOM TUCITUTUINHBI,

- (¢opMUpOBaHHE YMEHHI MPUMEHSITH MOJyUEHHBbIC 3HAHWS Ha TPAKTHKE,
peanu3aluo eUHCTBA UHTEIJIEKTYaIbHON U MPAKTUUECKOH eI TeIbHOCTH;

- (opMHUpPOBAHUE HABBIKOB CAMOCTOSITEIBHON Pa0OTHI C JOMOJHHTEIEHOM
JIUTEPATYPOH, IIETICHANIPABICHHOTO TIONCKA U TIOJyUEHUsT HEOOXO0AMMOM



UHPOpPMALIUY, TIO3BOJIACT YIIIYOUTh W PACHIMPHUTH 3HAHUS [0 TMPHUKIATHBIM
BOIPOCaM aCTPOHOMUH, SBJISIFOIIAMCS HEOTHEMJICMOM YacThIO MTPEIMETA.

- BBIPAa0OTKY I@IpH pPEIICHWU IIOCTABJICHHBIX 3a7ad Mpo()eCCHOHAIBLHO
3HAYMMBIX Ka4YECTB, TAKUX KaK CaMOCTOSTEIBHOCTh, OTBETCTBEHHOCTH, TOUHOCTE,
TBOpYECKAss HHUI[MATHBA.

[pakTrueckne 3aHATHsSI TPOBOASTCS TMOCIE COOTBETCTBYIOIIEH TEMBI, KOTOpPast
00ecIieunBacT HAIMYNE 3HAHHM, HEOOXOIMMBIX VIS €€ BBIIIOJIHEHIS.



2 METOJUYECKHE YKA3AHUSA

Tema 1.1 HeGecnas cdepa, oco0bie Touku HeOecHO cepbl, HeOeCHbIE
KOOPIWHATBHI.

[pakruyeckas padora Ne 1
IpuHuunbI onpeneeHus reorpadpuueckoi MUPOTHI U A0JTOTHI 110
aCTPOHOMHUYECKHM Ha0JII0JeHUsM.

HeJI])Z 3aKpEIUTh 3HAHUA 110 TEME, HAYYUTH PEIIATh 3a1a9U Ha ONIPEACIICHUSA
reorpaqmquKOﬁ IHPOTHI ,CKIIOHCHUA 3BE3/1, BHICOTHI KyJ'IbMPIHaHPIﬁ.

MaTtepuanbHoe o0ecniedeHHe: KapTOUKY C 3a1a4aMu

KpaTtkue TeopeTuueckue cBeJeHUs:

BericoTa nomoca Mupa HaJl TOPH30HTOM

PaccmoTpuM, KakoBa BRICOTA IOJIFOCA MHpa HaJ TOPU30HTOM, MO PUCYHKY 2.5, rae
4yacTh HeOecHOU c(epbl M 3eMHOW I1ap M300pa)KeHbl B NPOEKLUH Ha IJIOCKOCTh
HebecHoro Mepuamnana. Ilycts OP — ock mMupa, mapamnensHas ocu 3emim; OQ —
MIPOEKLMST YacTH HEOECHOTo 3KBaTopa, MapauleNbHOro 3kBaTopy 3emin; OZ —
oTBecHas JHMHUs. Torzma BeIcoTa mosoca Mupa Hapa ropusoHToM hP = £ PON, a
reorpaduueckas mupora j = £ Q1010. OueBupno, uro 3t yriuel (PON u
Q1010) paBHBl Mexnmy coOOW, TOCKONBKY WX CTOPOHBI  B3aUMHO
nepreraukyasipasl (OO1 L ON, a OQ L OP). Otcroma cieayer, 4To BBICOTA
MoJIoca MHUpa HajJ TOPU30OHTOM paBHa reorpaduyeckod MmHMPOTE MecTta
HaOmonenus: hP = j. Takum o0pa3om, reorpaduyeckyr0 MIHPOTY IYHKTa
HaOJIOAEHUS MOXKHO ONpEIENNTh, €CIM HM3MEPHUTh BBICOTY IIOJIOCa MHpa Hal
TOPHU30HTOM.

B 3aBucumocTu ot Mecta HabroaTens Ha 3eMyie MEHSIeTCsl BU 3BE3THOTO
Heba 1 XapaKTep CyTOYHOTO JIBHXKEHUS 3BE3I.



Puc. 2.5. BricoTa nostoca Mupa Haji TOPU30HTOM

IMpome Bcero pazoOpaThcsi B TOM, YTO M KaK MPOUCXOIHT, HA MOTIOCAX 3EMIIH.
[Monroc — Takoe MecTo Ha 3€MHOM WIape, I'Jie OCh MUpa COBMAJaeT C OTBECHOM
JUHKUCH, a HEOCCHBIM SKBAaTOP — C Topu3oHTOM (puc. 2.6). [l Habmoaarens,
Haxozserocst Ha CeBepHoM nontoce, [lonspHas 3Be31a BUHa 0113 3eHUTA. 31€Ch
HaJ TOPH30HTOM HAXOIATCS TOJNBKO 3BE3MpI CeBEepHOro Moymapus HeOecHOU
ctepbl (C MOMOKHUTEIBHBIM CKIOHeHHEM). Ha FOxHOM mostoce, Ha000pOT, BHIHBI
TONIBKO 3BE3ABI C OTPUIATEIBHBEIM CKIOHCHHEM. B o0oWx ciydasx, JBHTasCh
BCJICICTBHE BpAIICHUS 3eMIIM MapauieIbHO HEOSCHOMY SKBAaToOpy, 3BE3IBI
OCTalOTCS Ha HEM3MEHHOW BBICOTE HaJl TOPU30HTOM, HE BOCXOJIAT U HE 3aXOJIST.

OtnpaBumcst ¢ CeBepHOro MONIOCa B IPUBBIYHBIE CPEIHHME MIMPOTHL. BricoTa
[onspHoit  3Be3mbl HaJg TOPU3OHTOM OyJeT TOCTENEHHO YyMEHbBIIAThCS,
OJTHOBPEMEHHO YTOJI MEXAy IUIOCKOCTSAMH TOpPH30HTa M HEOECHOro 3KBaTOpa
Oyner yBenmnumBaTbes. Kak BHOHO M3 pucyHka 2.7, B CpeAHHX IIHpoTax (B
orinune oT CeBepHOro IOJII0Ca) JIMIIL YacTh 3BE31 CeBepHOro moiymapus Heba
HUKOrJa He 3axoauT. Bce ocranbHble 3BE3abl kak CeBepHoro, Tak u HOxHoro
MOJTyLIApHs BOCXOMAT U 3aXOMST.

BrpicoTa cBeTHIIa B KYJIbMHHALUM

IIpu cBOEM CyTOYHOM [BM)XEHHH CBETWJIA [IBAXIBI IEPECEKaloT HeOecHBII
MEpUIMaH — HaJ TOYKaMU [ora M ceBepa. MOMEHT IMepeceueHus] HeOECHOTO
MepHUJMaHa Ha3blBaeTCs KyJbMUHaIMedl cBeTwia. B MomMeHT BepxHei
KyJIbBMUHAIIMKA HaJ TOYKOW FOra CBETWJIO JTOCTUTAeT HaWOONBIICH BBICOTHI Hal
ropu3zoHTOoM. Ha pucynke 2.8 moka3aHo NOJIOKEHUE CBETUJIA B MOMEHT BEpXHEH
KynpMuHanuu. Kak u3BecTHO, BBICOTA MOJIOCA MUpa Haj ropuzonToM (yroi PON):
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hP =j. Torna yron mexnay ropusonroM (NS) u HeOecHbIM kBaTopoM (QQ1) Oyner
paser 180° —j — 90° = 90° — j. Yrom MOS, KOTOpbIii BEIpaXkaeT BEICOTY CBETHIA M
B KyJIBMHUHALIMHU, MpEACTaBIseT coboit cymmy nByx yrimoB: QIOS m MOQI.
BenuunHy mepBOro M3 HUX MbI TOJBKO YTO OMPEICIUIIN, a BTOPOU SIBJISIETCS HE
YeM MHBIM, KaK CKIIOHEHHEM CBeTuiIa M, paBHbIM d.

Takum 00pa3oM, MbI MOy4aeM CICAYIONIYI0 (OPMYITY, CBSI3BIBAIOIIYIO BBICOTY
CBETWJIA B KYJIbBMUHAIMM C €r0 CKJIOHEHHWEM M reorpadMueckod MUpOTOH MecTa
HaOIOIeHUS:

h=90°—j+d.

3Hasi CKJIOHEHHE CBETHIIA W ONPEJCIHB W3 HAOIIOJCHUN €ero BBICOTY B
KyJIbMHHAIIAHU, MOXKHO y3HATh reorpaMuecKyro MHUPOTY MECTa HAOIIOICHHUSI.

[MpomomkuM Hame BooOpakaeMoe IyTEIIECTBUE M OTIIPABUMCS U3 CPEAHUX
LIMPOT K 9KBATOpy, reorpaduyeckas mupora kotoporo 0°. Kak ciemyer u3 Toabko
YTO BBIBEICHHOW (OPMYIIBI, 37€Ch OCh MHpa pacrojiaraercs B IUIOCKOCTH
TOpU30HTa, a HEOECHBIH IKBATOp MPOXOIUT Yepe3 3eHUT. Ha skBaTope B TeueHHe
CYTOK BCE CBETHJIA MOOBIBAIOT HAJl TOPU3OHTOM (puc. 2.9).

k"f i 'f‘ ), 4\
Al
Vo

RSV
\ |

Puc. 2.9. CyTouHOe aBuKeHne CBETUA Ha IKBATOpe

Xoa padotbl:
OTBETHUTH HA BONIPOCHL:
1. B kakux Toukax HeOeCHBIN SKBAaTOP IepeceKaercs ¢ auHuei ropuszonrta? 2. Kak
pacriojaraeTcs OCb MHpPa OTHOCHTENIBHO OCH BpAIICHUS 3€MJIM; OTHOCHTEIHHO
IUToCKOCTH HeOecHoro Mepuauana? 3. Kakoit kpyr HeOecHOH cdepsl Bce cBeTHIa
nepecekaroT aBaxabl B cyTku? 4. Kak pacmonararoTcsi CyTOYHBIE IMyTH 3BE3N
OTHOCUTENIbHO HeOecHoro 3kBaropa? 5. Kak mo Bumy 3BE3gHOrO Heba M ero
BpalIeHUIO YCTAaHOBHTH, YTO HaOmronatens Haxomgurcs Ha CeBEpHOM IIONOCce
3emin? 6. B kakoM IyHKTE 3€MHOTO IIapa He BUJHO HU OJHOH 3Be3/6I CeBepHOTO
HeOEeCHOTO TOTyImapusi?
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Pemurts 3apaun:
1. Teorpaduueckas mmpora Kuesa 50°. Ha kakoil BbICOTE B 3TOM TOpoOze
MIPOMCXOJIUT BEPXHSS KYJIbMUHAIMS 3B€3/1b1 AHTapec, CKIOHEHHE KOTOPOi paBHO
—26°? Cpemaiite cooTBeTCTBYIOmHH d4epTéx. 2. Bwicota 3Be3nbl AmbTamp B
BEepXHEH KyJbMHHAIMM COCTaBIsIa 12°, CKIOHEHWE 3TOW 3Be3Asl paBHO +9°.
KakoBa reorpaduueckas mmpora mMecta HaOmonerus? Crenaiite HEOOXOIUMBIN
yepTtéx. 3. Ompenenute CKIOHEHHWE 3BE3[bl, BEPXHSSA KyJIbMHHAINSA KOTOPOH
Habmomanack B MockBe (reorpaduueckas mmpora 56°) Ha BbicoTe 47° Han
TOYKOI1 fora.
4. KaxkoBo CkJIOHEHHE 3BE3]], KOTOPHIE B BaIlIEM ropojie KyJIbMHHUPYIOT B 3CHUTE;
B Touke fora? 5. KakoMy yCIOBHIO JOIDKHO yJOBJIETBOPATH CKIOHEHHE 3BE3IbI,
4yroObl OHa ObLIa He3axomslieill A Mecra C reorpadMyeckoil IIUpOTOH J;
HeBOCXOsImeit?
6. Jlokaxure, 4YTO BBICOTa CBETWJIA B HIDKHEH KyJIbMHHAIMM BBIPAXKaeTCs
¢dopmynoi h=j+d—90°.

®dopmMa mpeicTaBjeHUs] Pe3y/IbTaTa: BHINOJHEHHBIC 33JaHUS B TETpamdl Ul
MIPAaKTHYECKHX PadoT.

KpnTepIm OLEHKHU: -OLlCHKa «OTJIHUYHO» BBICTABJIACTCA CTYACHTY, €CIIN
BBIIIOJIHSACTCS 6 SaﬂaHHﬁ, C IPHUIIOKCHHBIM PCHICHUCM K IIPAKTUYCCKUM 3aJaHUAM.
-OIICHKAa «XOPOII0» BBICTABIACTCA CTYACHTY, €CJIN BBIIOJIHACTCA 5 3a):[aH1/1171, C
TIPUIIOKCHHBIM PCIICHUEM K IPAKTUYCCKUM 3aJIaHUAM.

-OIICHKa «yAOBJCTBOPUTCIIbHO» BBICTABIACTCA CTYACHTY, €CJIN BBIIIOJIHACTCA 4
3alaHus € IPUIJIOKEHHBIM PCIICHUEM K IPAKTUYCCKUM 3aJaHUSM.

Tema 2.2 Metoanbl onpeejieHus: paccTossHUi 10 Tes1 CoIHeYHOMH CHCTEeMBI.
IIpakTuyeckas padora Ne 2 Pemenne 3aga4 Ha 3akoHbl Keniepa.

Iesb: 3aKkpenuTh 3HAHUA MO TEME, HAYYUTh pellaTh 3aJladyd Ha OIpe/esieHHe
YCJIOBUH BUIUMOCTH T€X WJIM HUHBIX IJIAHET, UX CHHOAMYECKUX U CHUIAEPHUUECKUX
NepUo/IOB, MacC CHUCTEMbl MaTepHAIbHBIX Tell MO TpeTheMy 3akoHy Kerepa,
pa3MepoB HEOECHBIX TEJ M PACCTOSIHUHN 10 HUX.

MarepuajbHoe o0ecnieyeHHe: KapTOUKU € 3aJJauaMu

Kparkue Teopernueckne cBeIeHHs:

IepBblii 3akoH Kemiepa: kaxxnas miuaHera obparaercs BOkpyr CoJiHIa 1o
AJUTUTICY, B OTHOM 13 JOKYCOB KOTOporo Haxoautcst ComHIle.
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Bropoii 3akon Kenuiepa: paauyc-BeKTOp IUIAHETHI 3a paBHbIE IPOMEKYTKH
BPEMEHH ONKCHIBACT PABHBIC IIOMIA M.

Tpernii 3akon Kensiepa

KBanpatsl 3BE3HBIX [IEPHOJOB OOPAILCHHUS TIIAHET OTHOCATCS MEKILY
c000# Kak KyObl OOJIBLIMX MOJYOCEH X OPOHT.

dopmyia, BeIpaxkaromas TpeTHi 3akoH Keruiepa, Takosa:

ri oa
el

rae Ty u T)— neprosl oOparieHus IByX IUIAHET; a; U a,— OOoJIbIIme
MTOJTyOCH UX OPOHT.

Xoa padoTsI:
OTBETHTH HA BOIIPOCHL:
1. Kakue nuaHeTs Ha3bIBAIOTCS] HIKHAMU?
2. Kakue niaHeTbl OTHOCATCS K HUKHUM, a KAKHe — K BEpXHUM?
3. MoskHo 111 HaOmoaaTk npoTHBOcTOsIHNE Mepkypusi? OTBeT 000CHOBATD.
4. Yto Takoe cuaepudecKuil epruo 1 odparieHus?
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5. MoryT 11 coBajath CHHOANYECKUI U CUAEPUYECKHII TIEPHO/IBI KaKOT0-JIM00
HeOecHoro Tena B ConneuHolt cucreme? OTBET 000CHOBATS.
6. KakoBa (opma opOuthsl HeOecHOTO Tena, eciu SKcHeHTpucuret opoutsr € = 0.
7. Chopmynupyiite 3akonbl Kerepa. J[onoaHUTE OTBET pUCYHKaMHU.
8. Kak Ha3wBaetcs Ommxaiiniast kK CONHITy TOYKa OpOUTHI IIITAHETHI?
9. Jlaiite onpeneneHne rOPU30HTAILHOTO YKBATOPHAIBHOTO Mapajllakca CBETHIIA.
10, Ecan Toudocts Habmonedwii coctaenser 0,010, sowao aw Obio OB
OIIpENETNUTh JINHEHHBIH pa3sMep Mepkypus no ¢opmyne R= De sin p, ecau Obl
paccrosiaue 110 Hero Obi10 100 a. e.? OTBeT 000CHOBATS.

Jnst  ycmemrHOro  pemieHms  3ajad  HeoOXOIMMO — IPHUAEPKHBATHCS
CIeYIOUIEH OCIEN0BATENbHOCTH AEUCTBUMA:
1) BHEUMATENBHO MPOYUTATH YCIOBHE 3a0a4H;
2) omnpeenuTh, K KAKOMY pa3/eiy JaHHOW TeMbl OTHOCHTCS 33/a4a;
3) BBIMIICATh BCE HEOOXOIUMBIC ISl PEIICHUS 3a1a9l (OPMYIIBI;
4) ipu HEOOXOAUMOCTH BBITIOJIHUTD JOTIOTHHTEIIBHBIC TOCTPOCHHSL.

IIpumeps! pemeHus pacyeTHBIX 3a1a4
3amaya 1. Kak yacTo HOBTOPSIIOTCS MPOTUBOCTOSIHUS Mapca, cufepudeckui
nepuof koroporo 1,9 rona?

Pewenue:

O4eBUAHO, HY)KHO HAUTH CHHOWYECKHHN TIEPHOA ATOH (BepXHEH) TIaHETHI.
st 3TOTO BOCTIONB3YeMest (POPMYIIOi:

1 1 1
S T, T
,rne T3 — cunepuyeckuil nepuon 3emiu, T — cunepuueckuit nepuoa Mapca.
LT 1,9
S=—3 _=""m21rona
T-T, 1

OrtBer: S = 2,1 roga.
3amava 2. Beraucnure maccy FOmmrepa, 3Has1, 9To onuH U3 ero cmyTHHKOB (Mo)
oOparmaercss BOKpYT IUIAHETH ¢ repuoaoM 1,77 cyt. Ha paccrostaun 422 000 kM.
(Cpasaute newxenne Mo Bokpyr HOnmrepa ¢ amxeHueM JIyHbI BOKpYr 3eMilH.
ITepuon obpamenust Jlynbr Bokpyr 3emmu 27,32 cyT., CpeaHee pPacCTOSHUE OT
3emin coctaBiseT 384 000 km).
Pewenue:
Jnst penieHust 331241 HE0OX0IMMO BOCTIONb30BATHCS TPETHHM YTOYHEHHBIM
3akoHOM Kerepa:
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T (M +m) o

h(My+m) a
[Tpunumas 3a nepsyto napy Onurep ¢ Mo (M;— macca IOmurepa, m; — macca o,
a;— Oompmas moiryocs opouter Mo), a 3a Bropyto — 3emiro ¢ JlyHo#t ( M, — macca
3emim, m, — macca JlyHbl, a; — Oomjpmas mosyock opoutsl JIyHBI), a Taroke
npeHeOperast MacCol CITyTHHUKOB II0 CPABHEHHUIO C MACCOH MIIAHET, MOTYIHM:

M, & T 422000°.27,32% 317

—_— e = =

M, &T  384000°.1,77°

.OtBetr: M; =317 M,
3amaua 3. Bo ckompko pa3 nmuHeHHbIH paanyc CONHITA MPEBHIIIAET Pagnyc 3eMITH,
eciu yraoBoi paauyc Comnniia paBen 16'?

Pemenue:
R, = p_“

Fa

16.60°
Ry =———Ry 5 109R,

8.8

Rﬂ — paguyc ConHua, pﬂ — BUAMMBIN yrioBoil paguyc ConHua, Po _
napamwiakc CoJiHIa, — pagnyc 3eMIIn.
OtseTt: 109 R

3amaua 4. ®nar kopabist mpuBs3aH K MauTe Ha BeIcoTe 30 METPOB HAJl ypOBHEM
Mops. Ha kakom paccrosiauu 1 oH OyieT BUieH Ha TOpU30HTE?
Pemenue:

BrmoxanM pucyHok (puc. 2).
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Puc. 2

3neck h — BeicoTa htara Hax ypoBHEM Mopst, R — pamuyc 3emnu. SIcHo, 9T0
(R +h)>=R?+ I°. Torma

] = ,f(m&)‘ - R? = [(6378+0,03)? - 6378" = 19,56 xm

€CJIM IPUHATH 3a R, Hanpumep, cpeHuil SKBaTOpUANIbHBIN paguyc 3eMiu.

Ortser: 1 = 19,56 k™.

3agaun Al CaMOCTOSITENILHOM paboThI

1. Hawnyumas BeuepHAs BUAMMOCTH BeHepbl (HauOoibplee ee ynaleHHe K
Boctoky oT Comnia) Obuta 5 ¢espans. Korma B crienymoommii pa3 HacTymmia
BHUINMOCTH BeHepsI B TeX ke yCIoBusax?

2. 3Has, yro CaTypH coBepIIaeT oAuH 000poT 3a 29,7 ner, HalAuTe MPOMEKYTOK
BPEMEHH MEX]Ly €T0 IPOTHBOCTOSIHUSIMU.

3. Cunoauveckuii mepros oOpamieHust OJJHOTO M3 acTePOUIOB COCTABISIET 3 ToJa.
KakoB 3Be3HbIH mepuo ero oopaieHus okoyio ComHia?

4. Haiinute cpenHee cyTodHOE JBIDKEHHE MepKypus 1o opbute (BeIMYHHY IyTH
OpOUTHI, KOTOPYIO OH NPOXOJUT 32 3€MHBIE CYTKH), €CJIM CHHOJIMNYECKHH MepHo
ero obpatenus Bokpyr CosHna pasusiercs 115,88 cyrkam.

5. Ompenenure Maccy YpaHa B €IMHHIAX MacChl 3€MJIM, CPaBHHMBas JBH)KEHHE
Jlyapl  BOKpyr 3emMiu ¢ JBW)KCHMEM CIOyTHHKa YpaHa — TuTaHuew,
oOpararoIerocss BOKpYr Hero ¢ nepuoaoM 8,7 cyT. Ha pacctosaud 438 000 kwm.
[lepron obpamenns JIyast Bokpyr 3emin 27,32 CyT., cpelHEe pacCTOSIHHE €€ OT
3emin coctaBister 384 000 kM.
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6. Beranciiute Maccy nBoiHoH 3Be31b! o LleHTaBpa, y KoTopoii nepruoa odpaieHus
KOMITOHEHTOB BOKPYT 001mero nerrpa macc T = 79 5iet, a pacCTOSIHAE MEXIy HUMH
23,5 acTpOHOMHUYECKHX SIHHUIIHI (. €.).

7. UeMy paBeH rOpU3OHTalbHBIA Hapauiakc lOmurepa, Korgja oH HaXOAWUTCS OT
3emin Ha paccTostHUU 6 a. e.? ['opuzoHTanbHbI napannakc Connua p0 = §8,8".

8. Hammensmee paccrosiuue Benepst ot 3emin pasHO 40 MitH. KM. B 3TOT MOMEHT
ee yrioBoit quameTp paBeH 32,4". Onpenennrte TMHSHHBIA paglyC STOH IITAHETHL.
9. OmpenenuTe MadbHOCTH TOPU30HTA C MasKa BBHICOTOW 20 METPOB; C BEpIIHHBI
mupamuasl Xeorca (156 metpos)?

10. Omnpexnenure pammyc 3eMIH, €CIIA TOHIKEHNE TOPH30HTA C BBICOTHI 9
KHNOMETPOR PARHAETCA 3 3,

®opmMa npeacTaBIeHUs Pe3yJbTATA: BHIIIOTHEHHBIC 3a1aHUs B TETPaau AT
MIPaKTHYECKHUX padoT.

KpnTeplm OLEHKH: -OLOCHKa «OTJIUYIHO» BBICTABIIACTCA CTYACHTY, €CIN
BBIIIOJIHSACTCS 6 SaZ[aHHﬁ, C IPHUIIOKCHHBIM PCHICHUCM K IIPAKTUYCCKUM 3aJaHUAM.
-OIICHKa «XOPOIIO» BBICTABIACTCA CTYACHTY, €CJIN BBIIIOJTHACTCS 5 SaﬂaHHﬁ, C
MPUIIOKCHHBIM PCHICHUEM K IPAKTUYCCKHUM 3aIaHUAM.

-~OlICHKAa «YAOBJICTBOPUTCIIbHO» BBICTABIACTCA CTYACHTY, €CJIN BBITIOJIHACTCA 4
3aaHus € IPUIJIOKCHHBIM PCIICHUECM K NIPAKTUYCCKUM 3aJaHUSM.

Tema 2.2 MeToabl onpeaesieHus paccTosiHuil 10 Tes1 CotHeYHOo
CHCTEMBI.
Ipakruyeckasi padora Ne 3 OnpenesieHue paccTOSTHUI 10 HEOECHBIX TeJ U UX

pa3MepoB.
Leab: HAyYUTh BBIYUCIISATH PACCTOSIHUE JI0 IJIAHET [0 TOPU30HTAILHOMY
Iapajulakcy, a X pa3Mepshl 10 yrIIOBBIM pa3MepaM U PacCTOSHHIO.
MarepuanabHoe oGecrniedeHHe: KAPTOUKH C 3a/ja4aMu
KpaTkue TeopeTHueckne cBeeHN:

Omnpenenenue paccrosiuuii B ConHeuHOM cucteMe. ['opu3oHTaNbHbIN Mapaiakce
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I'opu3oHTaNBbHBIM MapautakcoM (p) Ha3bIBAETCA YToJl, IOA KOTOPBIM CO CBETHIIA
BUJICH paJiyC 3eMIIH, ICPHCHANKYIISIPHBIN Yy 3pCHUS .

Caarvno

U3 tpeyronpauka OAS MOXHO BBIPAa3UTh BeIUUUHY — paccTosHue OS = D:

__R
sin p°

rne R — paamyc 3emuu. Ilo 3Toii (hopMmysie MOXKHO BBIYHCIHTH PACCTOSHUC B
panuycax 3eMiH, a 3Has €ro BEIWYHHY, — BBIPA3UTh PACCTOSHHE B KHIOMETpax.
W3BecTHO, 4TO AJISL MalbIX YTJIOB Sin p = p, €CJIM yroji p BBIPaXEH B paanaHax. B
oJHOM panuane cozxepxurcst 206 265", Toraa, 3amMeHss sin p Ha p U BeIpaXkast 9TOT
YToJl B paiMaHHON Mepe, ToirydaeM (popMyIly B BUJE, yIOOHOM AJIsl BEIYMCIICHHH:

206 265"
= T .
W (¢ JOCTaTOYHOU TOYHOCTHIO)

2= 105"
_ ey

D P

Onpenenenre pa3MepoB CBETHIT
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Puc. 3.12. YrnoBsle pa3zMepsl cBeTHIIA

3Hasi pacCTOSIHUE IO CBETHJIA, MOKHO OMpPENENIUTh €ro JUHEHHbIE pa3Mephl, eclu
U3MEpUTh ero yriaoBod paauyc r (puc. 3.12). ®opmyna, cBs3bIBaOLIAs 3TH
BEJIMYMHEI, aHAJIOTHIHA (GOPMYIIe 7 ONpeAeICHAs apaljlaKca:
,
sin p’

VYuuTeIBas, 4To yriioBele AaMeTphl naxke ConHia u JIyHBI COCTaBISIOT IPUMEPHO
30', a Bce IUTaHETHl BHUIHBI HEBOOPYKEHHBIM TJIa30M KaK TOYKH, MOXKHO
BOCIIOJIB30BaThCS] COOTHOLIEHUEM: sin 1 =~ r. Torna:

p=R yp="
7 P
CrnemoBaTesbHO,

|‘|l
r=—R
P

Xox padoThl:

Pemmts 3amaun:
1.Ha xaxom paccTosiHuu OT 3eMin HaxoauTcs: CaTypH, KOrzia ero ropu30HTalIbHbIH
napayuiakc pasex 0,97
2.Yemy paBeH JnHeHHbIH quameTp JIyHbI, ecin oHa BUIHA ¢ paccTosHISI 400 000
KM 10A yriioM rpumepHo 30'?
3.Yemy paBeH ropu3oHTaNBHBIIN Mapautake FOmmTepa, Habmronaemoro ¢ 3emin B
MIPOTUBOCTOsIHUY, eciu FOnuTep B 5 pa3 nansue ot ConHua, yeM 3emis?
4. Paccrostaue JIyHer ot 3emun B Onmmkaiimield k 3emiie Touke OpOUTHI (TIepuree)
363 000 kM, a B Hambomnee ynmanéHHoi (amoree) — 405 000 kM. Omnpenenurte
TOPU30HTAJIbHBIN Napasiakc JIyHbI B 3THUX OJIOKESHUSX.
5.Bo ckompko pa3z Comaie OGombine, dem JlyHa, eciu MX YIJIOBBIE IHAMETPHI
OJIMHAKOBEHI, & TOPU30HTAIBHBIE TApAIIAKCHI paBHHI 8,8" 1 57’ cOOTBETCTBEHHO?
6. Uemy paBen yrinoBoit tuamerp Conana, BuguMoro ¢ Henryna?

®dopma npeacTaBIeHNs Pe3yJbTaTa: BHIIOJHEHHbBIC 331aHNS B TETPAaH JUIs
MIPaKTUIECKHUX padoT.
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KpnTepnn OIEHKHU: -OLCHKAa «OTJIHUYHO» BBICTABJIACTCA CTYACHTY, €CIIN
BBITIOJTHSICTCS 6 SaI[aHHfl, C IIPUJIOKCHHBIM PEHICHUEM K ITPAKTUYCCKUM 3aJaHUAM.
-OIICHKAa «XOPOIIO0» BBICTABIACTCA CTYACHTY, €CJIN BBIIOJIHACTCA 5 3aZ[aHPII>II, C
MPUIOKCHHBIM PEIICHUEM K MTPAKTUYCCKUM 3aJTaHUSAM.

-OIICHKA «yOOBJICTBOPUTEIIBLHO» BBICTABISIETCS CTYACHTY, €CJIN BBIIIOJTHACTCSA 4
3alaHus C TPUIIOKEHHBIM PEHNICHUEM K IPAKTUICCKUM 3aJaHUSAM.

Tema 3.1 IIpoucxoxaenue CosHeuHnoii cucrembl. Cucrema 3emiasi—JIyna.
Il1aneTsl 3eMHOM IPyNIbI.

IIpakTnyeckas padora Ned PaGora ¢ moaBUKHON KapToii 3Be31HOT0
Heba.

eab: cucTemMaTn3upoBaTh W yIIIyOWTH 3HAHHSA MO TeMe, OTpaboTaTh MOMEHTHI
BOCXOJa U 3aX0/1a, BEPXHEU U HIKHEH KyJIbMHUHALIMK CBETUI 10 IIOJBUXKHOU KapTe
3BE3HOT0 HeOa
O0opynoBaHue: TIOABIKHAS KapTa 3BE3IHOTO Heba

Xox paboTHI:
1.OnpenenuTs 3KBaTOpHATIbHBIE KOOPAHHATHIL:

3Be3na CkJi0oHeHue IIpsamMoe BocxoxkIeHHe

Aunrons(p ITepces)

Kactop(o bauzueron)

Anbnebapan(o Tenbia)

Munap(é b.MenBenutib)

AnbTanp(a Opna)

2.0mpenenuTh TOPU3OHTANbHBIE KoopauHaTel Ha 21.00 B J€Hb BBITIOJHEHUS
MIPAKTUYIECKOl paboThI:

3Be3na AzumyTt Bricora

[Monnykce (P bauzueros)

Anrapec(o CkoprinoHa)

[onsapras(a
M.MenBeauiisi)

Apxkryp(o Bononaca)

IMpoumon(a M.I1ca)
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3.0mpenenuTh MOMEHTBI BOCXO/Ia U 3aX0/1a, BEpXHEH M HU)KHEH KYJIbMHUHAIIMN B
JICHb BBHITIOJIHEHHS MIPAKTUIECKOM paboThI:

3Be3na

Bocxon

3axon

B.xynpMuHanms

H.xynsmunanus

Bemmsarpuke(y
Opuona)

Peryn(a JInBa)

Berenbreiize(o
Opuona)

Purens(p
OpuoHna)

Bera(a JIupsr)

4.OnpenennuTh 00bEKTHI 10T 33/IaHHBIM KOOpAWHATAM

Koopaunats!

OO0BEKT

Bricora
KyJIbMHUHALUH

BEpXHEH

204 41 muH., + 45

54 17 muH., +46

6 445 muH., - 17

13 4 25 muH., - 11

22 4 58 muH., - 30

5.Kakue co3se3nus BOcXomsT B 22.35 B AeHb NPOBEJCHUS NPAKTUIECKOH paboThI?

3axonat? KynsMunupyor?

®dopma npeocTaBIeHUs Pe3yabTaTa:
BrinosiHeHHBIE 3aJaHusd B TETpaau IJIA MPAKTUICCKUX pa60T.

Tema 3.1 IIpoucxoxnenne CosHeunoi cucremsbl. Cucrema 3emas—Jlyna.

IInaHeThI 3eMHOIi IPyNNbI.

IIpakTuuyeckas padora NeS Padora ¢ miaanom CoTHeYHOI cHCTeMBblI.

Heab padoThl: U3YUUTh XapaKTePUCTUKHU Iu1aHeT COJIHEYHON CUCTEMBI, UX
CXOJICTBA U OCOOCHHOCTH.

Kparkne Teopernueckne cBeIeHHs:
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B nentpe CosHeuHnoil cuctemsl Haxoautcst ConHIE, BOKPYT KOTOPOTO IO CBOUM
opOuTaM JABUTAIOTCS BOCEMb IUTaHeT: Mepkypuii, Benepa, 3emirst, Mapc, FOmutep,
CarypH, Ypan, Hentyn. lo 2006 r x 3To# rpymnme miaHeT oTHocuTcs U [lnyToH,
oH cumrtanca 9-if maHeroil ot ConHua, OJHAKO, H3-3a €ro 3HAYUTENBHOU
otaaneHHocT oT CoJHIA ¥ HEOOJBIINX pa3MepoB, OH ObUI UCKIIOUEH M3 ITOrO
CIHCKa U Ha3BaH IUIaHETOM-kapiukoM. BepHee, 3TO 0JHa U3 HECKOJBKUX IUIAHET-
kapiukoB B nosice Koitnepa. Bece yka3aHHbIe BbIIIE IUIAaHETHI NPUHATO JEIUTH HA
IBe OONBIIME TPYNIBL: 3€MHAs TPYINa U ra3oBble TMTaHTHl .B 3eMHyto rpymmy
OTHOCST TaKue IUIaHEeTHI, Kak: Mepkypuii, Berepa, 3emist, Mapc. OHE oTIIH9atoTCS
HEOONBIIMMHU pa3MepaMH ¥ KaMEHHCTOH IIOBEPXHOCTBIO, a KpOME TOrO,
pacrionoxxensl Ommke octanbHbIX K ComHily. K ra3oBeIM TMraHTaMm OTHOCSAT:
Omurep, CarypH, Ypan, Henryn. JIns HUX XapaKTepHBI OONBIINE pa3Mephl U
HaJIM4YME KOJIell, NMPEeICTaBIAIONINX COOOH JIEIASHYIO NBUIb M CKAJUCTBIE KYCKH.
CoCTOSIT 3TH IUTAaHETHI B OCHOBHOM M3 rasa.

Xoa padoTsl

1.Tlonb3ysiCh  CIPaBOYHBIMHM JaHHBIMH y4yeOHHMKA, 3allOJIHUTE TaOIuIy C
OCHOBHBIMH (DU3UUECKHMH XapaKTEPUCTUKAMHK TUIAHET 36MHOMU IPYIIIBI

Ouznyeckue Mepkypuit Benepa 3emuis Mapc
XapaKTePHCTHKH
IUIaHET

Macca (B Maccax
3emin)

Huamerp (B
JraMeTpax
3emin)

ITnoTHOCTB, KI/M3

Ilepuon
BpaLLIECHUS

ATMmocdepa:
JIaBJICHUE,
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XUMAYCCKUH
cocras

Temneparypa
moBepxHocTH, °C

Yucno crnyTHUKOB
Haszpanus
CIIyTHUKOB

3arnoaHNTE TaOMUIYy, CllesIaiiTe BRIBOABI U YKXKUTE CXOZCTBA U PA3INIUsI MEXIY
IIJIaHETaMU 36MHOH IPYIIIBL.

2. Ilone3ysick cipaBOYHUKaMH, 3aTI0JIHUTE TaOJIMILy C OCHOBHBIMU (PU3NYECKUMHU
XapaKTEPUCTUKAMU IUIAHET-TUTaHTOB

Omsmueckue Omnutep CarypH VYpan Hentyn
XapaKTePUCTUKU
TUTaHET

Macca (B Maccax
3emun)

Huametp (B
JuameTpax 3emiin)

ITnorHOCTB, KI/M3

[epuon BpameHus

ATMmocdepa:
Temrieparypa, °C;
XUMHUYIECKUN
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cocCTaB

Yucno criyTHUKOB

HasBanms cambIx
KPYITHBIX
CITyTHUKOB

3.3aroaHuB Ta0MILy, CAETIANTE BHIBOJBI M YKKUTE CXOACTBA U PA3IUUUs MEXIY
IUTaHeTaMU-TUTaHTaMH.

4. lIpoBenure KaueCTBEHHOE CPABHEHHUE CBOMCTB IUIAHET 3€MHOM IPYIIIIbL U
IUTaHET-TUTaHToB. VcnoIb3yHTe P 9TOM CIIOBA: «BBICOKAS», «HU3KAAN,
«OomnpIas» U T. 1. B BBIBOJE yKaKUTE MPUHIUIHAIBHOE OTIIMYHUE TUIAHET 36MHOM
TpYMIIBEI OT IUIAHET-TUTAHTOB

XapaKkTepHCTUKI [TnaneTs 3eMHOl | [ImaHeTHI-TUTaHTHI
TpyYIIIBI

Paccrosanane ot CoiHia

Pazmep

Macca

IInoTHOCTH

ATtMmochepa

CrryTHUKY / KOJbIIA

5.3aKoHYHTE MPEATIOKCHHS:
Oco0OeHHOCTBIO BpaleHUs [UIaHET- TUTAHTOB BOKPYT OCH SIBJISIETCSI TO, YTO OHH. ...
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Hammume y  Onmrepa n CarypHa IUNIOTHBIX M NPOTSDKEHHBIX aTMocdep
OOBSACHIETCS TEM, UTO.............

Cnyrauk CarypHa... 00JagaeT MOIIHOI aTMocdepoii, cocTosIIel B OCHOBHOM H3
a3ora.

[TnaHeTs —TMraHThl UMEIOT MAJIYIO CPEHIOIO TUIOTHOCTS 110 IPUYMHE TOTO,

CymecTBoBaHHE KOJIEI] 0OHAPYKEHO Y IJIAHET - THTaHTOB: ..

IOnuTep u3nyuyaeT 3HaUUTENBHO OOJIBILE TEIUIOBOM YHEPTUH, YEM IIOJIyYaeT €€ OT
Comnnna. IIpu4nHOM 3TOro MOXKHO CUMUTATh. .. ...

6. OTBeTHTE HAa BOIPOCHI

1. Kakue maneTsl BXoaaT B coctaB COTHEYHON CHCTEMBI?

2. IlepeuncnuTe IIIAHETH B OPsIAKE yaaneHus ux or CosHma

3.V kaxo¥i IaHeTHl caMBblii OOIIBIIOI Iepernas JHEBHOW W HOYHOU TeMIIepaTyp
MTOBEPXHOCTH ?

4.Yem o0OyciioBIIeHa BBICOKas TEMIIEpaTypa Ha IOBEpXHOCTH BeHepsi?

5.Kak Ha3pIBaeTCs mIaHeTa 3eMHOM I'pyMIIbL, CPEeAHAS TeMIlepaTypa MOBEPXHOCTH
koropoit Huxke 00C

6.V kakoif ruraHeTs! 0OJbIIas YacTh HOBEPXHOCTH MOKPHITA BOTOH ?

7.V Kakoi IJIaHETHI B COCTAaB 00JIAKOB BXOJAT KAaNeJIbKH CEPHON KUCIIOTHI?
8.Ilnanersl, TeMneparypa KoTopsix ObiBaeT Bbimie +4000C ?

9.IlmaHeTa ,MpakTUYECKU HE UMeroImas arMmochepsi?

®opMma npeaocTaBIeHUs Pe3yJIbTATA: BEIIOJIHCHHBIC 3aJaHNs B TETPAIH IJIs
MIPAKTUYECKUX padoT.

KpuTtepnu oleHKH: OLIEHKA «OTIMYHO» BBICTABIISAETCA CTYACHTY, €CIIU MPABIIBLHO
3aI10JIHEHbI BCe TaOIHIIBI

-OIIeHKa «XOPOIIIO» BBICTABISETCS CTYACHTY, €CIH CTh |-2 ommoKu npu
3aMOJIHEHUHN TAOIHI]

-OIICHKAa «YAOBJCTBOPUTCIBHO» BBICTABIACTCA CTYACHTY, €CIIN €CTh3-4 omMoOKH
TIPY 3aIIOJTHEHUH TaOIIHIL

Tema 3.3 DJieKTPpOMATHMTHOe M3JyYeHHe, KOCMHMYeCKHe Jy4Yd H
I'PABUTAIIMOHHBIE BOJIHbBI kak ucTo4HUK MHPOPMALMHU O NPHUPOIE U
CBOICTBAX HeOECHBIX TeJl.

IIpakTuueckas padora Ne6 CriekTpanbHblii ananus, 3¢ ekt Jomiepa.

Ile.m; pﬂﬁOTbl: CHUCTEMATU3UPOBATL U yFHy6I/ITL 3HaHUA I10 TCME.
MaTep“aJ’leOC odecreveHme: KapTO4YKHU C 3aJaHUSAMU
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Xon padoTsr:

3aKoHYHTe NMpeaI0KEeHHs:

1.Cnextp usnyueHus

2.CnexTp NOorJIoNIeHUs

3.CrexTpasibHbIi aHau3

4.Cnektporpamma

5. HenpephIBHBIH (CTIJIONTHOI) CHIEKTP U3JIy4aroT
6.JluneluaThlil ciekTp oOpasyercs mpu
7.CnexTpaabHBIMU IMHUSAMH Ha3bIBAIOT
Bpi0paTh npaBuJIbHbIE YTBEpP:KICHUA:

1) 1o creKTpy MOKHO ONPENCIUTh TEMIEPATyPy 3BE3bL;

2) 10 CIEKTPY MOYKHO OIPEACIHTh XUMHIECKUI COCTAB 3BE3/IbI

3) M0 CHeKTpy MOXKHO OMPEACIUTH XapakTep penbeda MOBEPXHOCTH MIAHETHI

4) 1o CIIEKTPY MOXKHO OIPEICINUTH 3BE3IHYIO BEIMYHHY M CBETHMOCTB 3BE3/IbI
BceraBbTe npomymeHHbIE CJI0BA U MPOJOJIKHTE MPEIJI0KCHU:

1.3akoH cMemeHns Buna 3anuceiBaercs B BuAe GOpMyIIbI------ , T7ie OyKBamMH
0003HaYEHBI-----.

2.3axoH BuHa MOYKHO IPUMEHSTH He TOJIBKO VIS ONITHYECKOTO JHAara30Ha
JJIEKTPOMArHUTHOTO U3ITyYEHHS, HO U JUI----.

3.1Ipu nBMXEHUM UCTOYHHKA U3ITyUYEHHUS] OTHOCUTEIBHO----- BO3HHKaeT ddpdekT
Hormutepa. CynrHocTh 3¢ GeKTa COCTOHUT B CIEAYIOMIEM----.

Pemurs 3agaun:

1.JIuHMs BOJOpO/Ia C AITMHON BOJIHBI 434 HM Ha CIIEKTPOrpaMMe 3BE3/Ibl OKa3ajlach
433,12 am. K HaM wim oT Hac ABMIXKETCS 3BE3/1a M ¢ KaKOW CKOPOCTHIO?

2.B cnexTpe 3Be376I TUHUS, COOTBETCTBYIOIIAS JUIMHE BOMHEI 530 HM, cMeIIeHa K
¢uoseToBOMY KOHITy crieKTpa Ha 53 M. OnpesenuTs JIyueByIo CKOPOCTh 3BE3/IBL.

®opma npegocTaBIeHUS Pe3yJIbTaTA: BHIIIOTHEHHBIE 3a1aHUs B TETPAaU A
MIPAaKTHYECKHX PadoT.

Kpurtepnu onieHKH: OLEHKAa «OTIIMYHOY BBICTABIISIETCS CTYJEHTY, €CIIU IPaBUILHO
BBIINTIOJIHCHBI BCC 3aJ1aHUA

-OIIeHKa «XOPOIIIO» BBICTABISETCS CTYACHTY, €CIH CTh 1-2 ommoKu npu
BBITIOJTHEHUH 3aJaHUMN

-OIICHKAa «YAOBJICTBOPUTCIIbHO» BBICTABIACTCA CTYACHTY, €CJIN €CTh3-4 omMoOKH
IIPpU BBITIOJTHCHUHN 3a)1aHm71

Tema 4.3 Crpoenne Connua, conHedHoii atmocdepsnl. [IposBiaenue
COJIHEYHOI AKTMBHOCTH: NATHA, BCNBIIIKH, IPOTYy0epaHIbI.

Ipakruyeckasi pagora Ne7 Onpe/esieHne paccTosIHUS 10 3Be3],
napaJjiaKc.
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Hens: Hay4yuThCs ONpEACTATH OCHOBHBIC XapaKTCPUCTHKH 3Be3n (Maccy,
CBETHMOCTb, TEMIIEPATYyPY, PACCTOSHHE 0 3BE3bI)
MarepuajbHoe o0ecnieyeHne: KapTOUKH C 3aJaHUSIMU

Teopernuyeckuii MaTepual.
T'oguuHeIi napayuiake ¥ pacCTOSIHUS A0 3BE3N

Jonnunbli napamiake 3B€3/bl

Fogu4HBIM TapaIakcoM 3Be3Ibl P HA3BIBAIOT YroJ, HOJ KOTOPBIM CO
3BE3/IbI MOKHO OBLITO OBI BHIIETH OOJNBIIYIO IOTYOCh 3eMHOM OpOUTHI (paBHYy!O 1 a.
€.), IepIeHANKYIISIPHYIO HallpaBJIeHUIO Ha 3Be31Ty (puc.).

Paccrosinue 1o 3Be31bI

a

sin g’
rie a — Ooublnas TMOMYyOCh 3€MHON OpOWMTH. 3aMEHUB CHHYC Majoro yria
BEJIMYMHOM CaMoro yria, BHIPa)KEHHOW B paMaHHON Mepe, U NpuHsAB a = 1 a. e.,
MOJIYYUM CIEAyIoIyto (OpMyJlly Uil BBIYMCICHHS PacCTOSHHUA 10 3BE3/bl B
aCTPOHOMHMYECKUX CIUHUIIAX:

206 2a5"
P
Paccrosinue o Gnmkaiinneit 3Be3/1bl, mapamiake koropoi p = 0,75”, cocraBnser D
= =270 000 a. e. EquHuiaMu [UT U3MEPEHUS CTOJIb 3HAYUTEIBHBIX PACCTOSHUMA
SIBJISIIOTCS TTIAPCEK M CBETOBOM roj.
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ITapcex — 3TO Takoe paccTOsHUE, HA KOTOPOM Mapajulakc 3BE31 paBeH 1”.
Orcioma ¥ Ha3BaHUE 3TOH EAMHHIBI Map — OT CJIOBA «IapaIlakc», CEK — OT
CIoBa «CeKyHAa». PaccTosHUE B mapcekax paBHO OOPAaTHOW BEIMYMHE FOAWIHOTO
mapaytakca. Hampumep, mockomeky mapamiakc a LlentaBpa pasen 0,757,
paccrosiHue 10 He€ paBHO 1,3 mapceka.

CBETOBO# TOJl — 3TO TaKOE€ PAcCTOSHHE, KOTOPOE CBET, PaclpOCTPaHSACh
co ckopocThio 300 ThIC. KM/C, MPOXOAUT 3a rof. OT OmKalIIeH 3Be3bI CBET UAET
710 3eMIIM CBBIIIE YETHIPEX JIeT, Toraa kak oT CoJHIa OKOJO BOCBMHU MUHYT, a OT
JlyHbI HeMHOTHM 00JIe€ OJTHOM CEKYHIBI.

1 mk (mapcek) = 3,26 cseroBoro rozxa = 206 265 a. e. = 31013 km.

K HacTosiimemMy BpeMeHH ¢ IOMOIIBIO CIIELUAIBHOTO CITyTHUKA
«['mnmapkoc» M3MepeHbl TOAMYHBbIE Napajulakcel Oomee 118 ThIc. 3BE3M C
TouHocthio 0,001".

TakuM o0pa3om, Temepb HM3MEPEHHEM TOIWYHOTO Iapajlakca MOXKHO
HaJEKHO ONPEAETUTh PACCTOSIHUS 10 3BE31, ynanéHHbIX oT Hac Ha 1000 nk, win
3000 cB. ner. PacctosHus no Ooiee nan€kux 3BE3N ONpEAEISIOTCS APYTMMU
METOJIaMH.

Xox paboTsI:
1.3anuiuTe COOTHOLIEHMSL:
A) lnxk=  cBJeT
b) l mk= a.e.
B)l mk= xMm
2.3amummre GopMyIbl, 0 KOTOPBIM MOYKHO OIPEAEIUTD PACCTOSIHUS 10 3Be3] (B
aCTPOHOMMYECKUX €MHUIIAX U MApCeKax), €CIM U3BECTEH UX MapajllaKc.
Pewuts 3anauu :
1.ITapannakc Beru 0,11". Ckonbko BpeMeHU UIET CBET OT He€ 10 3emin?
2.CKOJIBKO JIET Ha/10 ObUIO ObI JIETETh 110 HAIPABJIEHHUIO K CO3BE3UI0 JIMpBI cO
ckopocTbio 30 kM/c, uToObl Bera crana BaBoe ommke?
3. [Tapamrakc Tomumana (o LenTaBpa) 0,754". CKkoIpKO BpeMeHH HAET CBET OT Heé
1o 3emnu?
4 Kakoe mpenenbHOE pacCTOSHHE MO 3B€3J MOXKHO OIpPENEIsITh METOIOM
rapaJuiakca, €cii COBpeMeHHast
aCTpOHOMMYECKAs anmnapaTypa Ho3BoJsieT u3MepsTh yroiu 1o 0,001"?
5. Ans mepeMeHHOW 3Be3Ibl B MaKCHUMyMe OJecka MaKCHMyM W3Iy4eHHUS
MIPUXOIWIICS Ha JUIMHY BONHHI 414 HM, a B MUHUMYMe OJlecka — Ha JJIMHY BOJIHBI
527 um. Kak nu3MeHunach TemMmneparypa 3Be3/1bl?
6.Haiitu pasmeps! 3Be3apl Asnbraup (& Opia), eciin ee CBeTUMOCTh paBHA JECATH
cBetumoctei ConHila, a remrmeparypa gorocdepsr 8400 K.
3anoaHUTh Ta0JIUIY:

CnexTpajibHbIN XapaKTepUCTHKHU CIIEKTPAIIBHBIX KJIACCOB TunuuHbie

KJ1acc LIBET ‘ TeMIeparypa ‘ Oco6eHHoCTH 3BE3/1bI
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CIEKTpa

| ZXO MW O

dopMa npeaocTaABIeHHS Pe3yJbTaTa: BHITOJHEHHBIC 3aJaHUS B TETPAAH IS
MIPAKTUYECKUX paboT

KpuTepnu ouneHKH: OLIEHKA «OTIMYHOY» BBICTABIIECTCS CTYAEHTY, €CJIU IPAaBUIBHO
BBIITOJHEHEI BCE 3aaHUsI

-OIICHKA «XOPOIIO» BHICTABIACTCS CTYACHTY, €CIH CTh 1-2 OmmOKy mpu
BBITIOJTHEHHUH 3aJaHUMN

-OlLIEHKa «YJIOBJIETBOPUTEIHHOY» BBHICTABIISIETCS CTYACHTY, €CIIH €CTh3-4 OMuOKU
TIPH BBITIOJIHEHUH 3aJaHUM

Tema 5.2. CBepxmMaccuBHbI€ YepHbIe AbIPbl U AKTUBHOCTD I'AJIAKTHK.
IIpencraBienne 0 KOCMOJIOTHH.
IIpakTnyeckas padora Ne8 3akon Xa60:ma. PenmukToBoe n3nmydeHue.

I.Ie.]]b paﬁOTbl: XapaKTCpU30BaThb CIIMPAJIbHBIC, SJUTUIITUYCCKUC U HECIIPABUIIBHBIC
TaJIaKTUKHW, HAa3bIBATh

HUX OTJIIMYUTCIIbHBIC OCO6€HHOCTI/I, pa3Mepbl, MacCy, KOJIMICCTBO 3BE3/; MNOSACHIATH
HaJIMYMC CBEPXMACCHUBHBIX

YCPHBIX JABIP B AJpax raJJakTUK; ONIPEAC/IATh MMOHATUA «KKBa3apy,
«paguoraJIakKTHUKa»; XapaKTepru3oBaTh B3aHMOHeﬁCTByIOLHHe TaJIaKTHUKU,
CpaBHUBATh IOHATUA «CKOIUICHUSA» N «CBEPXCKOIUICHUSA TaJlaKTUK». CPABHUBATH
pa3januvdHbIC  MO3UWIUHW  OTHOCHUTCIIBHO  IIpoHecca  pacHIupCHUA BCCHCHHOP'I;
OIICHMBATh TI'paHUlbl TPUMEHUMOCTU 3aKOHa Xabbna ¥ CTENEHb TOYHOCTHU
MOJIy4aceMbIX € €ro NoMoOIIbIO pe3yJibTaTOB

MaTepna.ﬂbnoe o0ecmeueHne: KapTO4KHU C 3aIlaHUAMU

Teopernueckuii MaTepua.
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Jnst GOJIBIIMHCTBA TANAKTHK OINpPEETIUTh PACCTOSIHUE MO HAOIIOAeHUSM Ledeunn
OKa3bIBAETCSI HEBO3MOXHBIM. B 3THX Cilydyasx MONB3YIOTCSI OPYTHMMH METOAAMH,
cpean KOTOphIX HamOoiee HaA&KHBIM CUMUTACTCA OIPEACICHHE PACCTOSHUS IO
3aKOHY «KPacHOTO CMEILICHUS», OTKPBITOMY B 1929 r. aMepuKaHCKUM aCTPOHOMOM
OnsuHOM Xa0610M (1889—1953). OH 00HAPYXKIII, YTO B CHEKTPaX BCEX TaJIAKTHK
(32 WCKIIOYCHHEM TYMAaHHOCTH AHAPOMEAB M IPYTHX ONIDKANIINX TalaKTHK)
JMHUHM CMEIIEHbl K KpacHOMy KoHIy (puc. 6.12). DTo «kpacHoe CMelleHHe»
03Ha4ajo0, 4YTO OHU YIAISIOTCS OT Halel ["anakThky.

CpaBHHB pacCTOSHHE 0 TalakTHK CO CKOPOCTSMH WX YHAICHHUs, Yy4YEHBIH
YCTaHOBMJI, 4YTO MEXAY OSTHUMH BEIMYMHAMH CYIIECTBYET BeCbMa IIPOCTast
3aBUCHMOCTbH (3aKoH Xab0a):

v =H*R,

rZle V — CKOPOCTh rajlakTuku, R — paccrosiaue 10 He€, a H — xoadpduuuent
MIPONOPIMOHATBPHOCTH,  Ha3blBaeMbI  Temepb  MmocTossHHOM — Xa66ma. Ilo
COBpEMCHHBIM JaHHBIM, BenuunHa H coctaBmseT 72 kM/(c*MIK).

OTOT 3aKOH JAajl BO3MOXKHOCTh OIPEAEIUTh PACCTOSHHE A0 Hambosee NanéKux
00beKTOB BO BcesieHHO, Korjja HenpuroJHbl Bce Jpyrue CrocoObl, MPUMEHseMbIe
B actpoHoMuH. OnpeienuB CKOPOCTh TANAKTHKH IO CMEUICHHIO JIMHUHA B €€
CHEKTpPEe, MOYKHO BBIYUCIIUTH paccTosHUE 10 Heé 1o hopmyoe:

L
R= T

K HacrosimieMy BpeMEHH HM3MEPEHBl «KpAacHbIC CMEIUCHHUS» M  ONpPEIeIICHbI
PacCTOsAHUA 1O HECKOJIBKUX TBHICAY T'aJIaKTHUK. OT caMBIX [[aHéKI/IX U3 HUX CBET I/IL[éT
oKoJ10 13 mMipn neT.

[lo BHemHEMy BHIy U CTPYKType TallaKTHKH BechbMa pPa3sHOOOPAa3HBI, OJHAKO
OOJIBIIMHCTBO M3 HUX XOPOIIO YKJAAbIBACTCS B MpEAJIOKEHHYI0 Xab0moM emé B
1923 r. mpocTyio U CTpOiHYI0 Kiaccuduraruio (puc. 6.13). Bee rajakTHku ObuH
p336I/ITI)I Ha TpU THUNA: DJUIUNITUYICCKUEC — E, CIIUpAJIbHBIE — Su HCTIPABUJIbHBIC
(upperynspusie) — [. dopma IUIMNTHYECKUX TajJaKTHK pa3iM4Ha: OT IOYTH
KPYIJIOW 10 OYeHb CHIIBHO CIUIIOCHYTOH. B CHHpanbHBIX rajakTHKaX BBIICICHBI
JIBa TIOATHIIA: HOPMaJIbHBIE CHIHPANH, Y KOTOPBIX CIUPAJIbHBIE PyKaBa HAYWHAIOTCS
HETIOCPEICTBEHHO W3 LEHTPaJbHON 00JacTH , M INepecedéHHbIe CHOUPaIH, Y
KOTOPBIX PyKaBa BBIXOJAT HE W3 S/pa, a CBS3aHBI C MEPEMBIUKON, MPOXOISIIeH
Yyepe3 LEeHTP TANAKTHKH.
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Hopmansusie
COMpansMse ranaxtwen  Sc

)

INNMNTHYECKHWE TanaKTHKKY

E3 S0
EO

Conupansusie ranaxtuku S8c
C NEPEeMBINKOR

bamxallliuMu ¥ caMbIMU SIPKUMH OKa3aJIMCh JBE FalaKTUKH HEMPABUIBHOTO THUIIA,
KOTOpBIE MOJydwin Ha3BaHus bombmoe m Manoe Maremnanossr Obmaka (puc.

6.14). OHE XOpOmIO BHUIHBEI HEBOOPYKEHHBIM TJIa30M B IOKHOM IIOJNYIIApUU
Heroani€éky ot MueuHoro ITytn. MaremnanoBer OGnaka SBISIFOTCS CIyTHUKaMH
Hauiei ["anaktuky, paccrosinue 1o bonpmoro okono 200 TeIc. cB. aeT, 10 Manoro
— 170 TBIC. cB. ;er. Cpenu BceX H3BECTHBIX TaJIAKTHUK OIS HEMPaBUIBHBIX
CpaBHUTENHLHO HEBelnka — Bcero 5%. 3HAYMTENbHYH YacTh MX Macchl (10
IIOJIOBUHBI) COCTABJISIET I'a3.

OpHako 0Ka3ajaoch, YTO ONPENEIUTh TOYHYIO MacCy TallakKTHK MpPaKTHYECKU
HeBO3MOXkHO. COIJacHO HCCIIeOBaHMAM, IMOYTH y KaXKIOH M3 TalaKTHK (B TOM
yucie U y Hauei ['anakTuku) oOHapyKeHO CyIeCTBOBaHHE OOLIMPHBIX KOPOH U3
TEMHOT'O BEILLECTBA, TaK HA3BIBAEMON CKPBITOM Macchl WM TEMHOW marepuu. Ilo
pacuétaM, e€ Macca B HECKOJBKO pa3 TpeBBIIIaeT OOIIyl0 Maccy BCex
HaOMIOaeMBbIX  OOBEKTOB TaJlaKTUKH. BBIICHWIOCH Takxke, 4YTO MEXAY
rajakTHKaMH B MX CKOIUIGHHMSAX HAXOAMTCS Ta3, pa3orpeThlii A0 TeMIEpaTypbl
6omee 10 muma K. Ero monHas Macca cpaBHEMa ¢ CyMMapHOW Macco BCex
rajlakKTHK CKOIUIEHUs. Takyro MacCy OY€Hb IOpsiero raza rpaBUTALHOHHBIE CHIIBI
rajakTUK MOTYT yJepXaTb JHIIb B TOM ClIy4ae, €CIM B CKOIUIGHHH TaKXKe
CYLIECTBYET TEMHAsl MaTepusl.

Buanmo, TEéMHas MaTepuss 4YaCTHYHO COCTOMT M3  OOJBIIOTO  YHCIA
cnabocBeTAMMXCS 3BE31 M MHBIX OOBEKTOB, KOTOPHIE CYIIECTBYIOT HAa OKpamHaX
ramakThk. Jpyryro e€ 4acTh MOXET COCTaBIATH MHOXXECTBO AIIEMEHTAPHBIX
YaCTHII, TOJJOOHO HEUTPUHO CJ1a00 B3aMMOJIEHCTBYIOIINUX C OOBIYHBIM BEIIECTBOM.

Xona pa0oTsI:
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1. BbINOJIHUTE 3aJaHus:

A) Ha pucynke 14 npuBezieHbl H300pakeHNSI HEKOTOPBIX TYMaHHOCTEH.
Omnpenenure, K KAKOMY BUJly OHU

OTHOCSTCS, U OXapaKTepusyure ux.

KpaboBunnas M27 JIucuuku TyMaHHOCTB
TyMaHHOCTh Komnckas ronosa
6). Ha pucyHke mpuBeneHbl M300pa’keHUS Pa3INYHBIX KOCMHYECKHX OOBEKTOB.
JlaiiTe Ha3BaHME KaXIOTO M3 HUX U IIOSICHUTE, B KaKOH HEPapXUUYECKOM
3aBHCHUMOCTH OHH HaXOJSATCS.
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B). Ha pucynke 16 mpencraBneno uzoOpaxkenne [amaktuku. Ilogemy
n300paKEHHsT OHOTO M TOTO e 00BEKTa CTONb pasnuyHbl? Kakyio nHpopMammio
BBI MOXXETE MOIYYUTh U3 JAaHHBIX N300paskeHUIN?

aTOMapHbI BOJIOPO/T

o W - >y “Soge, Jo
o~ -I'?JM‘E E I A e »;;'-:!é: .”?_‘.f?:‘fwfa.p'.»».‘- e
P2 ' "~ -
L » -t

yrapHblii ras

HMK-nnanazon
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raMma JuarnasoH
2.OTBETHTH Ha BONPOCHI:

1. MosxHO 711 HaOJIIOAATh IPYTHE TaJaKTHKH Ha Hebe?

2. Kakue MeTO/IbI aCTPOHOMUH MO3BOJISIFOT OMPEICIUTh PACCTOSHUS JI0 APYTHX
TaJIaKTHK W UACHTH(UIIN-

pOBAaTh MX KaK APYTHE 3BE€3IHBIC CHCTEMBI?

3. CXO[HBI JIU IPYTHE TaJaKTHKH C TIPOCTPAHCTBCHHOM CTPYKTYPOIl HalIekH
TamakTuku?

4. YeM oTIHIAIOTCS APYTHE 3BE3IHBIEC CHCTEMBI?

5. Kakue HOBbIe 00BEKTHI 3BE3THOTO HEOa 0OHAPYKEHBI B IPYTUX TaJAKTHKAX ?

3.3anmoJHUTH TA0IULLY.

Tun ranaktukn | [Ipouent Crpykrypa(rpaduueckoe OcobdeHHocTH
OT 001Iero | u3odpaxeHue) cocTraBa
quciaa

OIIUIITHYCCKAE

CrnupaibHble

CrnupanbHble
TiepecevdeHHbIC

JIMH30BUIHBIE

HenpasunbHbie

4, PemnTh 3a1a4u:

1. B ranakTuke ¢ «KpacHbIM CMEIIEHUEM» B CIIEKTPE, COOTBETCTBYIOLIEM CKOPOCTH
ynanenus 104 km/c,

BCIIBIXHYJIa CBEPXHOBAS 3BE3/1a, BUUMAs 3BE3/IHAsl BEJIMUNHA KOTOPOU paBHA
+18m. Kakue mapameTpbl BBl MOXETE ONPEACTUTh ISl TATAKTUKH TO JaHHBIM
CBEJECHUSIM?

2. Omnpenenure mepuojn obOpamenus CoiHIIA BOKPYT IHEHTpa Macc | alakThkw,
3Has1, 4TO opOuTampHasi ckopocth ComHia 230 KM/C, a €ero pacCTOsHHE 0 IICHTpa
macc ['anaxtuku coctaBigeT 7200 mK.

®opma npegocTaBIeHUS Pe3yJIbTaTA: BHIIIOTHEHHBIEC 3a1aHUs B TETPaaU AT
MIPAaKTHYECKUX PabOT

Kpurepnu onenkn:

-OLIEHKA «OTJINYHOY BBICTABIIAETCS CTYJEHTY, €CJIM IPABUIILHO BBINOJIHEHBI BCE
3aaHus
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-OIICHKA «XOPOIIIO» BBICTABISCTCS CTYACHTY, €CIH eCTh 1-2 ommOKu npu
BBITTOJTHCHUH 3a7aHUI

-OIICHKA «YIOBJICTBOPUTEILHOY» BBICTABISACTCS CTYACHTY, €CIIH €CTh 3-4 OUIHOKU
TIPY BBHITIOJTHCHUHN 33TaHUH
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