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<l>opMa nposep;euuH BcTynuTeJJhHhIX ucnhITauuu: co6ece;::i:oBamfe no BorrpocaM. 

)],JUI IIO,IJ,rOTOBKH OTBeTa IIOCTyrraIO.W:HH HCIIOJih3yeT 3K3aMeHaU:HOHHbie JIHCThI. 

HanpaBJJeuuocTh (npod>HJJh) - 01.03.02 - «AcTpod>u3uKa u pap;uoacTpouoMHH» 

l.OcHOBhI acTpOMeTpHH H KOCMorpacpHH 

PemITHBHCTCKHe 3Be3,IJ,hI, penHKTOBoe H3Jiyl.JeHHe. Y c·TaHOBJieHHe acTpoHOMHqecKHX H 

cpH3HqeCKHX e,IJ,HHHU:. CHCTeMa OTcqeTa H CHCTeMa KOOp,IJ,HHaT. fpaBHTaU:HOHHOe Kpac

HOe CMem:eHHe. «Bel.JHhIH ,IJ,BHraTeJih» 5I.E.3eJih,IJ,OBHl.Ja. 3aMe,IJ,JieHHe BpeMeHH. 

2.0TKphITHe «PacnrnpeHmrn BceneHHoli 

0TKphITH51 Crralicpepa, Bwpu:a, JleMeTpa, Xa66na H ;::i:pyrwx acTpOHOMOB B Haqarre 20-ro 

BeKa. Pa36eraHHe rarraKTHK. KpacHoe cMem:eHHe B KOCMorrorHH, CB513h c MacrnTa6HhIM 

cpaKTopoM, TPYJJ:HOCTH cBe,IJ,eHH51 ero K ;::i:orrrrep-3cpcpeKTY. 

3. OcHOBhI perr51THBHCTCKoli rpaBHTaU:HH 

Ilpe;::i:en qaH;::i:paceKapa H Macca IlnaHKa B paBHOBeCHH 3Be3;::i:. IIpoBepKH HhIOTOHOBCKoli 

rpaBHTaU:HH B na6opaTOpHH, B COJIHeqHoli CHCTeMe, B ,IJ,BOHHhIX rryrrhcapax H Ha Mac

IIITa6ax ranaKTHK. MoTHBaU:H51 K peJI51THBHCTCKoli rpaBHTaU:HH - rrapa;::i:oKc Jlarrrraca. 

IlpHHU:HII 3KBHBarreHTHOCTH (cHJihHhIH H crra6b1H:). 06m:a51 TeopH51 0THOCHTeJihHOCTH. 

BcKOJih3h o MO,IJ,HcpHU:HpoBaHHoli rpaBHTaU:HH. Mwp KaK rrpocTpaHCTBO-BpeM51. l1cKpHB

rreHHhIH MHp. MeTpHKa, MeTpHl.!eCKHH TeH30p. reo;::i:e3Hl.JeCKHe. reo;::i:e3Hl.JeCKHH rra

rpam1rnaH. AcpcpHHHhIH rrapaMeTp. 

4.MeTpHKa lllBapu;IIIHJib,IJ,a 

3arrHch B IIIBapU:IIIHJih,IJ,OBCKHX, B H30TporrHhIX H B rapMoHwqecKHX Koop,IJ,HHaTax. Op6w

ThI B MeTpHKe lllBapu:rnwrrh,IJ,a. l1cKpHBJieHHe ny-qeli cBeTa. f opH30HT co6bITHH. BHern

HHe rrpo5IBJieHH51 -qepHhIX ,IJ,hip. OrrwcaHHe MeTpHKH BHYTPH ropH30HTa. 

5. YpasHeHH51 ,IJ,JI51 rpaBHTaU:HOHHoro rron51. 

KoHTpaBapwaHTHhie, KOBapHaHTHhie, cMernaHHhie TeH30phI. CHMBOJihI KpwcTocpcpen51 H3 

reo;::i:e3wqecKoro rrarpamKHaHa. IIaparrrrerrhHhIH rrepeHoc H KOBapwaHTHhie rrpoH3BO,IJ,

Hhie. l136hITOK cyMMhI yrnoB TpeyronhHHKa H TeH3op KpHBH3HhI. Bapwau:woHHhIH rrpHH

!lliII fHJih6epTa Ha KOHKpeTHhIX rrpHMepax. Bhil.JHCJieHHe KOMIIOHeHT TeH3opa PHl.Jl.JH 

,IJ,JI5I ccpepwqecKH-CHMMeTpHl.!Holi MeTpHKH. Bhrno.n MeTpHKH lllBapu;IIIHJih,IJ,a H3 ;::i:eli

CTBH51 fHrrh6epTa. fpaHHl.JHhie qrreHhI. )J.elicTBHe HopKa-fw66oHca-XoKHHra (York
Gibbons- Hawkingaction). YpaBHeHH51 3liHIIITeliHa: Ha6pocoK Bhrno;::i:a. 

6. YpaBHeHH51 ,IJ,BH)l(eHH51 KaK crre;::i:cTBHe ypaBHeHHli OTO 

)J.oKa3aTeJibCTBO ,IJ,BH)l(eHH51 MaTepHaJihHOH TOqKH no reo;::i:e3Hl.JeCKOH H3 ycJIOBH51 3aHy

rreHH51 KOBapHaHTHOH ,IJ,HBepreHU:HH TeH30pa 3HeprHH-HMIIYJibCa. 06HyrreHHe KOBapH

aHTHOH ,IJ,HBepreHU:HH TeH3opa 3liHIIITeliHa H3 Bapwau:woHHoro rrpHHU:HIIa. Bhrno.n rro

rryTHO c BBe,IJ,em1eM BeI<TopoB K1rnm,rnra. 



7.0CHOBbI KOCMOJIOnnr. 0,n:Hopo,n:Hbie ll ll30TponHbie MO,n:eJill. 

0 ,n:Hopo,n:Hbie ll ll30TponHbie Mo,n:eJI11. BceJieHHa5I <!>p11,n:MaHa. <!>opMa MeTp11K11 B 3an11c11 

<!>p11,n:MaHa H B 3anHc11 Po6epTcoHa-Y oKepa. Kp11cTo<P<PeJI11 ,n:JI5I MeTpllKH FR W ( BbI

q ¥1 cJieH11e BpyqHyJO 113 reo,n:e311qecKoro Jiarpatt:amaHa). TeH3op P11qq¥1 B TOH )Ke MeTp11-

Ke. IIoJIHoe ,n:elicTBHe fHJib6epTa (Kp11Bll3Ha nJIJOC Beru;ecTBO ). YpaBHeHHe <!>p11,n:MaHa 

¥13 BapHaU:HOHHOro np11Hu:11na. f paHHqHbie qJieHbI. ~aBJieHHe KaK liCTOqHllK rpaBHTa

U:lili. CB5I3b ypaBHeHHH <!>p11,n:MaHa c TepMo,n:HHaMHKOH. HbJOTOHOB npe,n:eJI. 

8.IIpaKT11qecKa5I KOCMOJiorH5I. IIapaMeTp Xa66Jia 

ITap aMeTp llJill nocT05IHHa5I Xa66Jia, napaMeTp nJIOTHOCTll. I10Be,n:eH11e perneHHH B MO

.=reAAx <l>pH,n:MaHa. fopH30HT B coBpeMeHHoli BceJieHHoli. PeKoM611HaU:H5I B rop51qeli 

BceneHHOH, nOH5ITlle 0 noBepXHOCTll nocJie,n:Hero pacce5IHll5I. HH<PopMaU:H5I, co,n:ep)l(a

ma5IC5I B cneKTpe peJIHKTOBoro H3JiyqeHll5I. 

9 .KocMorpa<P1151: paccT05IHH5I BO BceneHHoli. 

<l>oTOMeTp11qecKoe paCCT05IHlle, BbIBO,n: cpopMynbI ero CB5I3li c KOCMOnor11qe CKllM Kpac

HbIM CMeru;eHlleM llCTOqH11Ka. 51BHbie <PopMynbI ,n:n5I qacTHbIX CJiy qaeB KOCMonor11qe

CKliX Mo,n:eneH:. TeMHa5I MaTep115I H TeMHa5I 3Hepr1151 

10. PaBHOBecHe cBepxnnoTHbIX 3Be3,n:, :.mepreT11Ka aKKpeU:HH 

Pen5ITllBllCTCK11e 3Be3,n:bI. MeTpHKa BHYTPll ccpep11qecK11-CHMMeTp11qHoli 3Be3,n:bI. Pen5I

THBHCTCKa5I 3HeprH5I CB5I3ll. YpaBHeH11e MexaHHqecKoro paBHOBeCH5I 3Be3,n:bI. Bbrno,n: 

ypaBHeH115I OnneHreH:Mepa-BoJIKOBa ,n:JI5I paBHOBeCH5I cTaTHqecKoli peJI5ITllBHCTCKoli 

3Be3,n:bl 113 BapHaU:llOHHOro npllHU:Hna. y cnOBlle HeHTpaJibHOH KOHBeKTllBHOH ycToliq11-

BOCTli li33HTpOnHbIX pen5ITliBllCTCKllX 3Be3,n:. 

11.KoJIJianc, CBepxMaCCllBHbie qepHbie ,n:blpbl ll KBa3apbI 

IIoTep5I ycToliq11BOCTH, KOJIJianc. CTaT11qecKHH KpHTepHH: MexaH11qecKoH: ycToliq11Bo

CTll. 3HeprH5I qacTllU:bI B none 3Be3,n:bI B OTO. Bparu;aJOru;Hec.H qepHbie ,n:bipbI, MeTp11Ka 

Keppa (6e3 BbIBo,n:a). KpyroBoe ll pa,n:HaJibHoe ,n:BM:>I<eHHe B none ll1Bapu:rn11nb,n:a H Kep

pa. Op611TbI qacTllU: H 3HeproBbi,n:eneH11e np11 aKKpeu:1111 B MeTp11Ke Keppa. 3proccpepa. 

<l>ll3HKa CBepXHOBbIX li raMMa-BCnJieCKOB.AKTllBHbie 5I,n:pa raJiaKTHK, CBepxMaCCliBHbie 

qepHbie ,n:blpb1 ll KBa3apbI. 
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