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MVIHVICTepCTBO HayKVI VI BblCWero o6pa30BaHVIH Poccvii-1CKOi-1 <l>eAepauvivi. 

<l>eAepanbHOe rocyAapcTBeHHoe asTOHOMHOe 06pa3osaTenbHoe y4pe)f(AeHvie 

BblCWero o6pa30BaHVIH «YpanbCKVli-1 cpeAepanbHbli-1 YHVIBepcviTeT VIMeHVI nepsoro 
npe3viAeHTa POCCVIVI 6.H. Enbl..IVIHa» (Yp<l>Y) 

nporpaMMa B CTynHTenbHb/X HCnbtTaHHH B acnHpaHTYPY 

03.06.01 - « '1JH3H Ka H aerpOHOMHR » 

CTp. 3 H3 19 

1. Ha3naqeuue u o6JiaCTb n puMeuenuH 

ITporpaMMa onpe.uemieT Tpe6oBamrn K co.uep)l{amno BCTyi rnTenbHbIX HCnbITruuri1 B acnHpaHTypy 
no HanpaBneHmo 03.06.01 - <Dm11Ka 11 acTpOHOMmr 

ITpe.UHa.3HaqeHa .!lllil nHU, roTOB51lllHXC51 nocTym1Tb B acn11paHTYPY no O.!lHOH H3 cpH3HqecKHX HnH 
acrpoHOMHqecKl1X cneuHaJibHOCTeli HanpaBneHH5J nO)lrOTOBKH 03.06.01 - <1>H3HKa H acrpOHOMH51. 
U:enblO BCTymrTenbHOfO 3K3aMeHa 51BllileTC51 npoBepKa cnoco6HOCTH 11 rOTOBHOCTH npeTeH,!leHTa K 

nonyqeHHlO nocneBy30BCKOro npocpeCCHOHaJibHOfO o6pa.30BaHmI (acmrpaHTypa) no OCHOBHOH 

npocpeccHOHaJibHOH o6pa.3oBaTenbHOM nporpaMMe, yrnep)l{,!leHHOH npHKa.30M M1rno6pttay1rn P<l> 
OT 16.03 .2011 r. N!! 1365, BbIDOnH51Tb rrpocpeccMOHaJibHbie 3a)laqH: B ccpepe Hayqttoi1 .ue51TeJThHOCTM. 

<l>opMa npoBe)J.eHHH BCT}'IlHTCJibHOro 3K33MCHa 
y CTHbIH, ITHCbMeHHbIB HnH CMernaHHblH 

T pe6onau u n K npou eJJ.ype ecrynuTCJibHoro 3KJaMeu a 
Tpe6oaamrn K rrop51.!lKY nnam1poaaH115I, opraH113au1111 11 rrpoBe.neH115I BCTyITHTenoHoro 3K3aMeHa, K 
CTpyKType H cpopMe .uoKyMeHTOB rro ero opram13au1rn c¢opMy1mpoBaHbI YnpaBneHHeM 
rro.uroTOBKM HayqHo-rre.narornqecKHX Ka.upoB Yp<DY. 

2. CoJlep:tKauue nporpaMMbI 

PaJJleJI 1 <I>M3MKA 

1.1 Mexaun Ka 

1.0cn oBHbie JaKOHbI MexaHHKH. ITpocTpaHCTBO 11 BpeM51 B cpH3HKe. Crroco601 H3Mepemrn 
rrpOrn)l{eHHOCTH H nnMTenbHOCTH (B na6opaTOpHOH rrpaKTHKe, B KOCMHqecKHX MaCUJTa6ax, B 
MHKpOMHpe). MaTepHaJibHM TQqKa. 1'iHepu11anbHa5I CHCTeMa OTcqern. 5IBneHHe HHepUHH. ITepBbIH 
3aKOH HoIOTOHa. .[(BH)l<eHHe MaTep11anbHOH ToqK11 rro.n .uei1CTBHeM CHnhL Macca KaK Mepa 

1rnepTHOCTH. Brnpoi1 3aKOH H blOTOHa. B3aHMo.nei1crn11e MaTep11anhHbIX rnqeK. TpeTHM 3aKOH 

HbIOTOHa. rpaBHTaUHOHHOe none. Macca KaK HCTOqHHK rpaBHTaUHOHHOfO rron51. 3aKOH 
BCeM11pttoro rnroTeHH51. PaBeHCTBO rpaBHTaUHOHHOM H HHepTHOH Mace . 
.D:BH)l{eHHe MaTepHaJibHOH ToqKH OTHOCHTenhHO He1rnepUHaJihHhIX CHCTeM OTcqeTa. CHna 
HHepmrn. C1rna Kop11orr11ca . 
.D:amI<ett11e a6comoTHO rnepnoro Tena. BpamaTerrbHOe .!lBH)l{eHHe. YrnoBM CKOpOCTh. ITnocKoe 

llBH)l{eHHe . .[(BmKeHHe BOKpyr 3aKpenneHHOH TOqKH. YrnhI 3H:nepa. Tett30p 1rnepmrn. rnaBHbie 

ocH HHepum1 Tena. YpaBHeH115I 3i1nepa. 

2.3aKOHbl coxpaHCHHH B MexaunKe. 11MnynhC MaTepHaJibHOH TQqKH. 3aKOH H3MeHeHH51 H 

coxpattemrn HMrrynbca. CTonKHOBeHHe Ten. MoMeHT HMrrynoca. 3aKoH M3MetteHH51 H coxpaHemrn 

MOMeHTa MMrryni:.ca. MoMeHT CHJibI. .D:BM)l{ettHe rro.n .neiicTBHeM MOMeHTa CHJI. MexaH11qecKM 
pa6oTa. 3tteprH51. K11tteTHqecKa5I H rroTeHUI1aJihHa51 3HeprH51 c11cTeMhI MaTep11anhHhIX ToqeK Tena H 

c11cTeMi:.1 Ten. 3aKoH coxpaHemrn Mexatt11qecKoi1 3Heprn11. CB513h 3aKOHOB coxpaHemrn co 
CBOHCTBaMM rrpocTpaHCTBa-BpeMeHH. Poni:. 3aKOHOB coxpaHeHM51 B MexaHHKe. .D:BM)l{eHHe B 
ueHTpani:.ttoM none. 3a.uaqa .nsyx Ten. 3aKOHbI Kerrnepa. Pacce51HHe qacn1u. 

3.Ilpnuuun OTHOCHTCJlhHOCTH B MCXaHUKe. ITpMHUHIT OTHOCHTenhHOCTH r an11ne5I. 
ITpeo6pa.30BaHHe r an11Jie5I. CJIO)l<eirne CKOpOCTeH B KnaCCHYeCKOH cpH3HKe. ITpHHUHIT 
OTHOCHTeJihHOCTH 3 iiHrnTei1Ha. ITpeo6pa.3oBamrn J1opem i.a. CoKpamettHe .nmrn H 3aMe.nneH11e 
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MHHIKTepcTBO HayKH "1 BblCWero o6pa30BaH"15l Pocrnl1cKol1 ct>e.n.epa1.11-11-1. 

ct>e.n.epanbHoe rocy.n.apcTBeHHoe aBTOHOMHoe 06pa300aTenbHOe yYpe>1<.D,eH1-1e 

Bbrcwero 06pa300aH1-15l «YpanbCKHl1 ct>e.n.epanbHb1l1 yH1i10eprnTeT 1-1MeH1i1 nepsoro 

npe3H.D,eHTa Pocrn1i1 6.H. Enbl.lli!Ha» (Ypct>Y) 

nporpaMMa BCTynHTenbHblX HCn blTaHHH B acnHpaH Typy 

03.06.01 - « 4'H3HKa H acrpOHOMHR» 

CTp. 4 H3 19 

BpeMeH11. Cnm1<ett11e c1<opocTdl: B pem1T11B11cTc1<0H: cp113111<e. 3KBHBarreHTHOCTb MaCCbI 11 :mepr:m-1. 

l1Mrrynhc H 3Heprn5I peIDITHBHCTCKOH qacTHI..:(bI. PelliITHBHCTCKoe ypaBHeHHe JlBH)l(eHH5I. 

4 .MexaHH'lfCCKH e KOJie6anm1 H BOJIHLI. y CJIOBHe B03Hl1KHOBemrn KOJie6aHHH. Marrbie 

1<orre6aHH5I. 3aTyxaIOmHe Korre6amrn. Bbmy)l(_neHHbie Korre6aHH5I. Pe3oHaHc. Korre6aHH5I B 

c11cTeMax CB5!3aHHbIX Ten. Co6crneHHbie qacTOTbI. BoJIHbI. ITponoJlbHbie H rrorrepeqttbie BOJIHbI. 
1lacTOTa, nmrna BOJIHbl, 3aKOH JlHCIIepc11H, CKOpOCTb, IIOJI5Ip113au 115I. I1rroc1<11e 11 ccpepHqec1<11e 

BOJIHbI. BonHOBbie rraKeThI. <l>aJOBM H rpyrrrroBM cKopocTH. 3rreMeHThI a1<ycTHKH. 

5.BapttaUHOH H bI C npHHUHilbl B MCXallHKC. I1p11HUHI1 HaHMeHblllero nei1CTBH5I. <l>yttKUH5I 

narpaH)l(a. YpaBHeHJ15I JlBIDKeHlrn B cpopMe narpam1<a. <l>yHKUI15I faMHJibTOHa. YpaBHeHmI 

,nBH)l(eHJ15I B cpopMe faMHJibTOHa. 

1.2 MoJieKyJIRpHa R <j>m n Ka. Tep MO.ll.HHaMHKa n cTaTHCT H1.fecK aR <j>HJHKa 

1.0cHOBH bi e n oHRT HH n nocrynaTbI TepMO.ll.H HaMHKH. Ma1<poc1<orr114ec1<M c11cTeMa. OcHOBbI 

MOJTeKyJI5IpHO-KHHeTH4eCKOH Teop1rn CTpoeHI15I Bemecrna. TepMOJ1Hl-IaMH4eCKJ1H H 

cTaTHCTH4eCKHH MeTOJlhI orrncatt1rn. BHellIHHe H BHyrpeHHHe rrapaMeTpbI. TepMOJlHHaMH4eCKoe 

cocT051HHe H ero cpyHKUHH. CocT05IHHe TepMOJ1HttaMH4eCKoro paBHOBeCH.51. ITocTyrraTbI 

TepMomrnaMHKJ1. y CTaHOBJieHHe TepMOJlHHaMWJ.eCKOro paBHOBec1rn B H30JTHpoBaHHOH CHCTeMe. 

PaBHOBeCHbie 11 HepaBHOBeCHbie rrpoueccbr. 

2 .ffaq ana TepMO.ll.HH aMHKH. BHyrpettH5!5I 3Heprn5I, Ternrnrn H pa6orn. ITepBoe tta1:1arro 

TepMOJlHHaMHKH. TerrrroeMKOCTH H cKpbIThie TerrrrOTbI. 1'faorrpou eccb1 11 raJOBbie 3aKOHbI Ha 

rrp11Mepe 1111earrbHOro raJa H raJa Batt nep Baarrr,ca. IJ,111<rr11qec1<11.e rrpoueccb1, TerrrroBa5I 11 

xorrOJlHJTbHa.SI MallIHHhI. Brnpoe Ha1:1arro TepMO.llHHaMHKH. 3Hrpomrn. BTopoe Ha1:1arro 

TepMOJlHHaMHKH J1JT5I HepaBHOBeCHhIX rrpoueccoB. HepaseHCTBO KrrayJHyca. TpeThe Ha1:1arro 

TepMOJlHHaMHKH (TerrrroBM TeopeMa Hepttcrn). I10Be.uett11e TepMO.UHHaMHqecKHX Berr111:111H rrp 11 

TeMrrepaType, CTpeM51ll1.eHC51 K a6COJTIOTHOMY HYJIIO. 

3 .Tep MO.ll,HHaMH 1.fCCKHe U OTCHU HaJibI , y cJIOBHH paBH OBCCH H " <j>aJOBbi e n ep eXO.ll,bl. 

BttyTpeHmrn 3Heprn5I, CB060.UHM 3Heprn51, IIOTeHUHaJI r1166ca, 3HTaJibIIH.5I. TepMO.UH.HaMHYeCKH.e 

rroTeHu.1-1arrb1 .UJT5I c11cTeM c rrepeMeHttoH: Maccoii. X11M111-1ec1<11i1 noTeHI.(HaJI. OcHOBHoe 

COOTHOllleHHe paBHOBeCHOH TepMO.Ul11-IaMMKI1. y CJTOBI15I TepMO.lWHaM11qec1<oro paBHOBeCH5I. 

f oMoreHHM H reTeporeHI-IM CHCTeMbJ. 06m11.e ycrroBH.5! TepMOJlHHaMHqecKoro paBHOBeCH.5!. 

Heo6xo.UHMbie ycrromrn paBHOBec1rn .UByxcpa3HOH O.ll.HOKOMnoHeHTHOH c11cTeMbI. Y cnoBH5I 

ycTOH'iHBOCTH paBHOBeCH5I O.UHOcpa3HOH CHCTeMbl. ITp11HUHI1 ne illaTenbe. <I>a30Bbie rrepeXO.Ubl 

nepBoro po.ua. IToBe.uettHe TepMO.llHHaM11qec1<11x BeJTH4HH rrpH cpa30BbIX rrepexo.uax rrepBoro po.ua. 

YpaBHett11e KnarreiipoHa - Knay311yca. I1naBnett11e. Cy6n11MaUH5I. I1crrapeH11e H 1<1meHHe, 

11aBnem1e Hacr,uuettttoro rrapa. Kpaesoii yron. CMa1:111satt11e. Kamrnn5!pttb1e 51BJieHH.5I. 

Merncrn6HJibHbie COCT051HH5I. TpotiHa.SI TOYKa. KpHTHl.JeCKa5I TOl.JKa. ITpaBHJTO cpa3 r1166ca. 

<!>aJOBhie rrepexo.uhr BTOporo po.ua. I10Be.uett11:e cpH3111:1ec1<11x senH4HH np11 cpa30BhIX rrepexonax 

srnporo pona. 

4.0cH OBHh Je n oJio">KeH HH cTaTHCTH1.fecKon <j>nJHKH. <DaJoBoe rrpoCTpaHcTBo. AHcaM6JTh f 1166ca 

(cTaTHCTWJ.eCKHH aHcaM6JTb). <:DyHKUH5I pacnpe.ueneHH.5!. Teop eMa n11yBHJlllil. 

MHKpoKaHOHH4eCKOe pacrrpenenemre. KaHOHHYeCKOe pacnpenerrem1e rn66ca. CB5I3b 

© Yp<l>Y 
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M11H11cTepcT00 HayK11 11 Bb1cwero 06pa300aH11fl Pocrni::icKoi::i <DeAepau1111. 

<DeAepa11bHOe rocyAapcTBeHHOe aBTOHOMHOe o6pa30BaTeJ1bHOe y4pe>KAeH11e 

Bb1cwero o6pa300aH11fl «Ypa11bcK11'1 ¢>eAepa11bHb1'1 yH110epc11TeT 11MeH11 nepsoro 
npe311AeHTa Pocc1111 6. H. E11bl...\11Ha» (Yp<DY) 

nporpaMMa scrynHTeJJbHblX HCnbtraHHH B acnHpaHTYPY 

03.06.01 - « Cl>H3HKa H acrpOHOMHR» 

CTp. 5 H3 19 

CTaTHCTJPieCKOH C)'MMIJI co cBo6o.rlHOH :meprneli. Pacnpe.uerrem1e MaKcBerrrra-EorrouMaHa. 

TeopeMa o paBHopacrrpe.uerreHHH KHHeTwiecKoii :meprHH no cTerreH5IM CBo6o.uhI. TerrrroeMKOCTh 

KrraccH~ecKoro 11.uearrbHOro ra.3a. He11.uearrbH1J1e ra.31JI. f a.3 BaH .uep Baarrbca. Eorrhmoe 

KaHOHIPiecKoe pacrrpe.ueneHHe f1166ca. KBaHTOBM cTanrcTHKa. Pacrrpe.ueneHH5! <l:>epMH-,[(HpaKa H 

IJ03e-3iiHll1TeifHa. 06mHe csoiicTBa cpepMH-ra.3oB. 

S.<l>J1y1nyauHH. Pacnpe.uerreHHe sepo5!THOCTeii cprryKTyauHi1 (pacnpe.uerreHHe faycca). 

<PrrYKTyaumr B 11.uearrbHOM ra3e. 

6.<l>u3uqecKaH KHHeTHKa. l!acTHtmoie cpyHKUHH pacrrpe.uerremrn. K1rneT11qecKoe ypaBHeHHe 

EorrhuMaHa. ,[(11cpcpy3H5!. 3aKOHIJI <P11Ka. B5!3KOCTb. 3aKoH HoIOTOHa. MexaHH3MbI BHyrpeHHero 

Tpemrn (B5!3KOCTH) B ra.3ax, )!(H,UKocrnx, rnep.UbIX Terrax. CsepxTeK~ecn. TenrronpoBO.UHOCTb. 

3aKoH <Dypoe. MexaHH3MhI Tennorrposo.uttoCTH B ra.3ax, )!(U.llKOCT5IX, TBep.UbIX Tenax. 

3neKTponpoBO.UHOCTb. <DopMyna ,[(py.[!e-JiopeHu a .[!Jl5l 3neKTponpoBO.[lHOCTH. 

1.3 3JieKTpuqecTBO H MarHeTH3M 

1.0cHOBHbie 3aKOHbl cl>HJHKH 3J1eKTpoMarHHTHblX HBJICHHH. 3neKTpH'-IeCKHH 3ap5I.[! H ero 

csoiicTsa. 3aKoH coxpattett115I 311eKTpHtJecKoro 3ap5I.[!a. 3aKOH KyrroHa. 3neKTpH'-IecKoe none. 

Harrp5I)!(eHHOCTb 3neKTpwiecKoro nonH. TeopeMa faycca. 06o6meHHe 3aKoHa KyrroHa s s11ne 

.[!Hcpcpepettu11arrbHoro ypasHettH5I. IT0Tettu11arrI>HOCTb 3JleKTpH'-IeCKoro nomr ttenonBH)!(HbIX 

3ap5IlIOB. IT0Tettu11arr non5I rnqe'!Horo 3ap51na. I10Tettu11arr c11cTeMbI 3ap5IlIOB. 3neKTpH'-IeCKHH TOK. 

MarHHTHoe none TOKa. 3aKoH nHo-Casapa-Jiannaca. ToK CMemeHH5I . .5IBrrem1e 3neKTpo:r-rnrnHTHo:H 

HH.llYKUHH. 3aKOH 311eKTpoMarn11THoi1 HH.UYKUHH <l:>apa.n:e5I. ITpaBHno Jiettua. 

2.3J1e1npHqecKHe uenu. ConpoTHBJieHHe. 3aKoH 0Ma. EMKOCTb. KottnettcaTop. Kott.[lettcarnp B 

uen11 nepeMeHHOro TOKa. Corrponmrremi:e KOH.[lettcarnpa nepeMeHHOMY TOKY (eMKOCTHOe 

conpOTHBrreHHe). CaMo- H B33HMOHH.UYKUH5I. I1H.UYKTUBHOCTb B uenH rrepeMeHHoro TOKa. 

I1H.UYKTMBHoe conponmneH11e. 3rreKTpH'-IeCKHe uemL I1paB1rna KHpxrocpa nnH nocT05!HHbIX H 

nepeMeHHbIX TOKOB. ConpoTHBneHHe uemi: nepeMeHHOMY ToKy . MomHOCTb 

rrepeMeHHoro TOKa. ITepeMeHHbIH TOK H ero np11MeHemi:e. Kone6aTeJibHbIH KOHTyp. 

3.3JieKTpoMarHHTHhle BOJIHbI. BorrHoBoe ypaBHeHHe .UJI5I 3rreKTpoMarHHTHoro noJI5!. ITrrocKHe 

MOHOXpOMaTH'-leCKHe 3JleKTpOM3rHHTHbie BOnHbl H HX OCHOBHbie CBOHCTBa (qaCTOTa H BOJIHOBOe 

t.J:Hcno, CB5!3b qacTOTbI c BOnHOBbIM lJHCnOM (3aKOH .LIHCnepc1-rn), CKOpOCTb pacnpocTpaHeHH5!, 

opHeHTaUH5! noneti). I1110T1-1ocTb 3HeprHH H rrnoTHOCTb rroToKa 3HeprHH 3neKYpOMarHHTHOro norr5! . 

J.13n~eHHe 3MB .LIHnoneM repua. CcpepH'-IeCKHe BOJIHbI. 

4.BJaHMo,neiicTBHe JapH.UOB u TOKOB c 3JieKTpoManm T HblM noJieM. C11na JiopeHua. ,[(BH)!(eJ-rne 

3ap5I,Ua B 3JICKTpH'-IeCKOM none. ,ZJ:BH)!(emi:e 3ap5I.Lia B MarHHTHOM none. y CKOpHTeJIH 3ap5I)!(eHHbIX 

qacTHU. CHna, .ueH:crnyIDmM Ha npoBO.UHHK c TOKOM B MafHHTHOM norre ( CHrra AMnepa). 

MarHHTHI>rn MOMeHT 3aMKHyroro TOKa. B 3aHMo.uei1cTBHe MarnHTHoro MOMeHTa c norreM. 

I1peo6pa30B3HHe 3Hepnrn B none nepeMeHHbIX TOKOB. 3neKTpO.UBHraTemi H reHepaTOpbI 

nepeMeHHoro TOKa. 

© YpCl>Y 
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M1.1H1.1cTepcrno HayK1.1 1.1 Bblcwero 06pa3osaH1.1~ Pocrnll1cKoll1 <De,D,epau1.11.1. 

<l>e,D,epanbHOe rocy,D,apcrneHHoe aBTOHOMHoe 06pa3osaTe11bHOe y4pe)f(,D,eH1.1e 

Bb1cwero 06pa3osaH1.1~ «Ypa11bcK1.1il1 ct>e.D.epa11bHb1!11 yH1.1sepc1.1TeT 1.1MeH1.1 nepaoro 
npe3"1,D,eHTa POCCl.1"1 6. H, Ellbll"1Ha» (Yp<DY) 

nporpaMMa BCTynHren&HblX HCnblTaHHH B acnHpaHTYPY 
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5.MaTepuaJibHbie cpe.UbI B 3JieKTpoMarnnTHOM noJie. MaKpocKorr11qecK11e 3neKTpoMarHHTHhie 

rroJUI B cpe.uax. YpaBHeHIDI MaKcBeJIJia. MaTep11anhHhie ypasHeHH.SI. .1J:113neKTpH1IeCKM H 

MarHHTHa.SI rrpoHim.aeMOCTH . .1J:113neKTpHKH. CB513aHHhie 3ap.S1ti:h1. Ilon51pH3awrn .IlH3neKTpHKOB s 

3neKTp11qecKOM none. BeKTOp rroJUip113au1rn. 3neKTp11qecKa.si socrrpHHM'CfHBOCTh 

(rroJUip113yeMOCTb). Ilon51pHhie H tterrom1pHb1e .llH3neKTpHKH. Oco6eHHOCTH HX rrose.n:eHH51 B 

rrocTo.SIHHhIX 11 rrepeMeHHbIX rroJUIX. MarHHTHbie csoiicTsa sewecTsa. BeKTop HaMarHHLJ:eHHOCTH. 

MoneKyJUipHbie TOKH . .D:11a-, rrapa- H ¢eppoMarHeTHKH. MarHHTHM rrpott11uaeMoCTb 11 MarHHTHM 

socrrpHHMLJ:HBOCTb. Ilp11po.ua .u11aMarneTH3Ma . .1J:Ha~rnrneTH3M J1aH.uay. CrrHHOBbIB MarHHTHhIB 

MOMeHT. Ilp11po.L(a rrapa- H ¢ eppoMarneTH3Ma. IlpHMeHeHHe rrapa- H ¢ eppoMarneTH3Ma. 

CsepxrrpoBOtlHMOCTh. 3neKTpH1IecK.He H MarHHTHbie csoiicTBa csepx rrpoBO.L(HHKOB. 

BhICOKOTeMrrepaTyptta51 cBepxrrpoBO.llHMocn. 

1.4 OnTHKa 

1. reoMeTpnqecKaH ODHtKa H <iJOTOMeTpHSI 
3aKOHbI reoMeTp11qecKOH OIITHKH. UeHTpHpoBaHHa.SI orrTHtfeCKa.SI CHCTeMa H ee Kap.UHHaJibHhie 

3neMeHTbl. IlocTpoeHHe H306pa){(eHHH B co6HpaIOlUHX H pacceHBalOlUHX TOHKHX n HH3aX. 

Ilorrepe1IHoe ysen11qem1e orrTHtfeCKHX np116opoB. OrrTHtfecKHe rrp116opbI: rna3, nyrra, MHKpocKon, 

TeJieCKOII. feoMeTpH1IeCKa.SI OilTHKa KaK rrpe,uen BOJIHOBOH. 

OcHOBHbie cpoT0MeTpH1IecK11e senH1IHHhI: rroToK cseTa, c11na cseTa, 51pKOCTh, cseTHMOCTh, 

ocsemeHHOCTh, HHTeHCHBHOCTh cBeTa. CrreKTpanhtta.si qyscTBHTenhHOCTh rna3a. 

2. BOJIHOBaH ODTUKa 
3neKTpOMarHHTHa.SI npHpo.n:a csern. Ilorrepe1IHOCTh 3neKTpOMarHHTHhIX BOJIH. Ilon.sipmaum1, BH.Ilhl 

rron.sip113au1111 csernsoii sonHhI. IlomrpH3aTophI. 3aKoH ManIOca. I1HTepcpepeHUH51 cseTa, 

.D:syxnyqesa.si H MHoronyqesa.si HHTep¢epeHUH51. KorepeHTHOCTb. 0nTH1ieCKa5! pa3HOCTb xona. 

MeTO.llhI rronyqeHH5! H pacqeTa HHTep¢epeHUHOHHOi1: KapnrnhI. Knacc11qecK11e 

HHTepcpepeHUHOHHbie OIIbITbl. J.1HTepcpepoMeTpbI. .1J:HcppaKUH5!. IlpHHUHII f IOHfeHCa-<l>peHeJUI . 

.1J:11¢paKUH5! <l>peHeJUI. .1J:11cppaKUH5I <l>peHen.si Ha KpyrnbIX ornepCTH5!X H rrpeII51TCTBH51X. 3oHbl 

<l>petten.si. ,U:11cppaKUH5! <l>payttrocpepa. .D:0¢paKUHOHHb1e perneTKH. PacqeT n:11cppaKUHOHHOH 

KapniHbI csern Ha p ew eTKe. .D:mppaKUH5! peHTreHOBCKHX nyqeii. CrreKTpanbHbie rrpH6ophI , 

OCHOBHbie xapaKTepHCTHKH crreKTpanbHhIX npH6opOB. ronorp ac!J1151: 3anHCh H BOCCTaHOBneHHe 

mo6pa)Kemrn. 

3. JfaJiy<1e1rne cseTa 
Knacc11qecKa.si cp11311qecKa.SI Mo.n:enb 113nyqemrn csern. EcTecrneHHa51 rn11p1rna crreKTpanhHOH 

JIHHHH. <l>opMhI crreKTpanhHOH nHHHH. Y rn11peHHe crreKTpMhHhIX JIHHHH. 3aKOHhT K:11pxrocpa .umr 

TennoBoro H3nyqeHH51. CneKTpanhHa.SI rrnoTHOCTh 113nyqemrn. IloH.SITHe a6conIOTHO qepHoro Tena H 

3aKOHbI ero H3nyqettH51. KsaHTOBa.SI cp11311qecKa.SI Mo.uenb mnyqeHH51 csern. <l>opMyna IlnaHKa .llJUI 

H3nyqettH51 a6comoTHO qepHoro Tena. CrroHTaHHOe H BhIHY)K.lleHHoe 113ny-.:.i:eH:11e cseTa aTOMaMH. 

4. KsanToBaH onTuKa 
<l>OTOHhl. <l>OT03cpcpeKT, 3aKOHhI cpOT03cpcpeKTa. <l>opMyna 3HHLIITei1Ha L{J151 cpOT03cpcpeKTa. 3cpcpeKT 

KoMrrToHa 11 ero 06'h.SICHeH11e. J.1crnqH11KH KorepeHTHOro H3nyqeHiur - nroephI. AKTHBHa51 cpena. 

TioH51THe 06 OTpHUaTeJibHOH TeMrrepaType. J1roep H ero rrpHHUHIIHaJihJ-JOe ycTpOHCTBO. 

Ilp11MeHett11e nroepos. 

© Ypel>Y 
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5. PacnpocTpaHeHue cBeTa B pa3JIH'rnhIX cpe.uax 

0Tpa)l(emre cBern OT rpaHHUhI pa.3.nerra .UByx H30TpOTIHhIX cpe.n: TeopIDI <J:>petteJUI, yrorr Bp10cTepa. 
ITorrttoe BHyTpettttee 0Tpa)l(ett11e. CBeTOBO.llhI. ,[(11crrepcmr cBeTa. 3rreKTpOHHruI Teopm1 .llHCrrepc1111 
CBern. <Pa.3oBru:r 11 rpynrroBru:r cKopOCTH CBeTa. 3aKoH Byrepa. Pacce.srmi:e CBern, p3rreeBcKoe 
pacce.srtt11e cBeTa. PacrrpocTpatteHHe cBern B attH30TporrHhIX cpe.llax. OnnPieCKHe OCH. ,[(Bo:Httoe 
JI)'lJenperroMrrettHe H era npHMeHettHe. OrrTwiecKH aKTHBHhie cpe.llhI, 3¢¢eKT <J:>apa.lle.sI B 
MarttHTHhIX cpe.llax. Hemrne:HHhie cpe.Uhl. 3¢¢eKThI B pacrrpocTpatteHHH cBeTa B HeJIHHeHHhIX 
cpe.uax. 

1.5 ATOMHaH «flH3HKa H KBaHTOBaH MexaHHKa 

1. KpaTKaR UCTOpHR B03HUKHOBeHUR H pa3BUTHR KB3HTOBblX npe.ucTaBJieHHH. Vl3JI)'lJeHHe 

a6corrIOTHO qepHora Terra. KsaHTOBa.sr rnrroTe3a ITnaHKa. KsaHTbI csern. <J:>orn3¢¢eKT. 

ITocTO.sIHHa.sI ITrrattKa. Onr:,nr:,1 Pe3ep¢op.ua. Knacc11LieCKHe npe.llCTasnemrn o cTpoett1111 aToMa, HX 

HecocTo.srTerrbHOCTb. ATOM so.uopo.ua no Eopy. ITpocTpattcrnettttoe KBaHTOBam1e H onhIThI 

lllTepHa- feprraxa. KopnycKyJI.sipHO-BOJlHOBOH .UYaJIH3M. BorrHhI .ue-EpoH:rr.ii:. 3¢¢eKT KoMnrnHa. 

OrrhIThI ,[(3BHccotta 11 ,[()l(epMepa. HeB03MO)l(HOCTh KnaccHLiecKora orrHcamrn .UBmKemrn 

MHKpoLiacn1u. I1p11Hu11rr Heonpe.uerreHHOCTH f eihett6epra, era 3BpHCTHLieCKruI uettHOCTh. 

2. OcHOBHbte nocryJiaTbI H npHHUHTibI KBaHTOBOH MexaHHKH. Ha6mo.uaeMbi e serrwmHhI 11 

cocTO.sIHH.sI. BonHoBru:r ¢YHKUH.sI, ee CTaTHCTHqecKru:r HHTepnpernuH.sr. ITpHHUHil cyrrepno311u1111. 

MaTpHqHru:r Mexa1rnKa feihett6epra. OnepaTOpbI B KBaHTOBOH MexaHHKe. IToH.sITHe H3Mepemrn. 

Cpe.uttee 3HaLiett11e ¢H311qecKoi1 BeJIHqHHhL 

3. 3BOJllOUUH COCTOHHHH KB3HTOBblX CUCTeM. YpaBHeHHe lllpe.u:irnrepa, era CTaUHOHapHhie 

pewemrn. CBoticrna crnu11ottapHbIX cocTO.sIHHH. ITrroTHOCTh Bepo.sITHOCTH, nJIOTHOCTh rroToKa 

Bepo.srTHOCTH. C11MMeTp11.sr 11 3aKOHhI coxpaHeHH.sI B KBaHTOBOH Mexam1Ke. 

4. IlpocTeHIIJHe " TO"<IHO pernaeMble 3a.uaqu 1rnaHTOBOH MexaHHKU. 0.UHOMepHOe .llBH)l(eHHe. 

TyHHerrHpoBaHHe. fapMOHHLieCKHH ocu:111111.srTop. ,[(BH)l(eHHe qacTHUhI B ueHTparrhHOM none. 

ITpocTpattcTBeHHhIH pornrnp. Heperr.srTHBHCTCKa.sr Teop11.sr aToMa Bo.uopo.ua. 

5. Teopun BOJMyllleHun. CrnuHoHaptta.sI Teop1rn B03Mymett11H:. HeB11pO)l(.lleHHhIH ypoBeHh. 

Bb1pO)l(.lleHHhIH yposetth. KsaHTOBhie rrepexo.u11, Bepo.srTHOCTh nepexo.ua. «3onoToe» rrpaB11no 

<J:>epMH. 3aKOH coxpaHeHH.sI 3HeprnH H COOTHOlIIettHe Heonpe.ueneHHOCTeH 3HeprH.sI- BpeM.sI. 

6. BJauMo.uewcTsue KBaHTOBOH cucTeMhI c JJieKTpoMarmfTHhIM noJieM. ITpaBirna oT6opa .un.sr 

3JieKTpo.u11nonhHora H3rryt.reH11.sr 11 rrornomeHIDI. PettTreHO-JJieKTpOHHa.sI cneKTpocKOTIH.sI. 

Pe30HaHCHbie MeTO.llhl HCCJTe.UOBaHH.sI semecTB (3ITP, 5IMP H .up.). 

7. CuCTeMhI TOJK.UeCTBeHHbIX qacTHU. CnHH. CrrHHOBhie BOJIHOBhie ¢YHKUHH. YpaBHeHHe ITaymr. 
To)l(.uecrneHHhie qacTHUhI B KBaHTOBOH MexaHHKe. ITpHHUHil ITaynH. ITepecrnHOBOLIHM 

© Yp<J>Y 
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CHMMeTIJIDI BOrrHOBhIX cpyttKUHH. Eo30HhI H cpepMHOHhI. ATOM renIDI. C1'poeHHe 

MHOro3neKTpOHHbIX aTOMOB. 3rreK1'pOHHbie KOHcpHrypa[(HH. ITep110.u11qeCKa5I CHCTeMa XHMHqecKHX 

3neMeHTOB. TepMbI. IIpaBHno Xytt.na. I1po~rnnett11e cnHH-op6HTaJihHOro B3aHMo.ueH:crnm1. 

M ynhTmrneTttoe pacmermett11e TepMoB. MoneKyna Bo.nopo.ua, B03HHKHOBeHHe XHM11qecKoif CBJI3H. 

ITepeKphmaHHe aTOMHbIX op611TaneH:, KoBaneHTHOCTb. CB5I3hIBaIOruHe H aHTHCBJI3bIBaIOII(He 

MOneKynJipHbTe op6HTaJIH. 06MeHHOe B3aHMO.UeiicTBHe. 3HepreTHt.ieCKHH cneKTp H BOnHOBhie 

cpyHKUHH 3neKTpoHa s H.UeaJibHOM KpHcTanne. 3Hepr eT11qecK11e 30HhI. MeTannhI , .UH3neKTIJHKH, 

rrorrynpoBO.UHYIKH. 

8. <l>HJHKa H.LWa u 3JieMeHTapHbIX qacTHU. Pa.n11oaKTHBHOCTb. Am><Pa- pacna.u JI.Uep. 

3neMeHrnpttaJI Teop115I f aMoBa .UJI5I anb<pa-pacna.na. Eern-pacna.n 5Illep. 3rreMettrnpHa5I Teop115I 

<l>epMH .UJI5I 6ern-pacna.ua. 3Heprm1 CBJI3H 5I.Upa. <l>opMyn a Bai1u3eKepa .urr5I 3Hepr mr CB5I3H H ee 
o60CHOBaHHe. 3rreMeHTapHbie H COCTaBHbie qacn!Ubl. l.JacnmhI (Me30Hbl, 6apHOHbI , KBapKH, 

rrenTOHbI) - HCTOt.iHHKH norrei1. KsapKH. 

PaJ.ueJI 2 ACTPOHOMIUI 

2.1 06rn,aSI aCTpOHOMHSI n acTpoMeTpttH. CHcTeMbI c¢ep11t.ieCKHX KOOpLlHHaT. 5IBrreHH5I 

rrpeueccmi:, Hyrau1111, a6eppau1111 H pe¢paKUHH. l13Mepett11e BpeMeHH. BpeMeHHbie lllKaJihI. 

OnT11t.iecKaJI, pa.u110, KOCMHqecKaJI acTpoMeTpHJI. H epaBHOMepHOCTb BpameHH5I 3eMnH BOKpyr oc11. 

JJ:BH)£{eHHe norrIOCOB. r eomrnaMHKa. 3Be3.[[Hble KaTanorn. Co6CTBeHHbie .UBH)l(eHHJI H napanrraKCbI. 

AcTpOHOM11qecK11e rrocT05IHHbie. CHcTeMhI aCTp oH0Mw1ecK11x rrocTOJIHHhTX. 

2.2 He6ecHaR MexaH1o1Ka. 3a.uatia .usyx Ten: .nmp¢epeHUHaJihHbie ypasHeH115I .UBH)l(eHH5I B pa3nHLIHhTX 

CHCTeMax OTCl.JeTa; rrepBbJe HHTerpanbl. Pa3JIO)£{eHH5I no CTen eH5IM 3KCUeHTpHCHTeTa B 3a,natie .UByx 

Terr. Pa3JIO)l(emrn B p5I.UhI <l>ypbe B 3a.uaqe .usyx Ten. Bbll.JHCJieH11e 3cpeMep11.n B paMKax 3a.nat.iH .usyx 

Terr. Onpe.ueneHHe op611TbI B 3a,naqe .UByx Ten: no HatiaJibHbIM ycnoBH5IM, no rpatt11qHbIM 

ycnoBHJIM, n o TpeM tta6nIO.UeHH5IM - MeTOll f aycca, no TpeM Ha6JIIO.ueHH5IM - Jlannaca. 3a.uaqa 

N Ten. Orpam1tieHttasi: 3a.uatia Tpex Ten. 3a.uatia o .UBH)l(emrn MC3. OcKyrr11pyIOm11e 3rreMeHThI. 

YpaBHeHH5I 3i1rrepa H J1arpam1<a. ITepTyp6auHoHHaJI cpyHKUH5I 11 ee pa3no)£{emi:e. Teop1151 BeKOBbTX 

B03MyLUeHHH J1ann aca- J1arpaH)l(a. Y n yqruett11e op 6HT. 

2.3 06rn,ast aCTpo$tt3ttKa. 3Be3Llhl. lliKaJibI 3Be3.UHhTX sem1q11H. CBeTHMOCTH 11 a6corrIOTHbie 

BenHqHHbI 3Be3.u. I1oKa3aTeJib u sern 3Be3.UbI. TeMnepaTypbr 3Be3.u. K naccmp11Kamrn 3Be3.UHhTX 

cneKTpOB. JJ:11arpaMMa «crreKTp - CBeTHMOCTb». <l>OTOMeTpHqecKHe CHCTeMbl. IIornomem1e CBeTa 

B ranaKTHKe. ITpe.ncTaBJieHHe 0 3Be3.[[HOH 3BOJIIOUHH. 

2.4 raJiaKTH'-leCKaSI acTpOHOMHSI. r anaKTHKa. 06maJI CTPYKTypa ranaKTHKH. 3Be3,UHbie 

no.uc11cTeMbI. 3Be3LlHbJe cKorrrreHH5! 11 accou11au1111. 3se3.uoo6pa3oBamre 11 ero cny cKOBbie 

MeXaHH3Mbl. 3Be3,UHbIB COCTaB f anaKTHKH. <l>yttKUHH CBeTHMOCTH H cpyHKUHH Mace f anaKTI1KH l1 

3Be3.UHbIX cKorrnem1H:. 3ne3nHa5I KHHeMaTHKa. JloKanhHa5I cKopocTb ConHua. Bpamett11e 

f aJiaKTI1KH. 

© Yp<l>Y 



YpanbCKV1~ 
cp e,nepanbHb l~ 
YH~BepnneT 

M11H11cTepcTBo HayK11 11 Bb1cwero 06pa3osaH11~ Pocrni::icKoi::i CDet1epau1111. 
CDe.QepanbHoe rocy.QapcTBeHHoe asTOHOMHOe o6pa3osaTellbHOe y4pe>K.£J.eH11e 

Bb1cwero 06pa3osaH11~ «YpanbCK11i:1 ¢eaepanbHbii:1 yH 11 sepe11TeT 11MeH11 nepsoro 
npe311,ll.eHTa POCCl111 6.H. Enbl.(11Ha» (YpCDY) 

:1Mer .. r epsoro n;ieJ.l,olenid nporpaMMa serynuren&H&1x ucn&1TaHHH s acnupaHrypy 
Pocu.'. o.H.Fnbt,:•11.1 

03.06.01 - «4'H3HKa H acrpOHOMHR » 

CTp. 9 H3 19 

2.5 3Be3,LJ:Ha.H amrnMHKa. OcHOBHbie rroH.s:iT.1u1 3Be3,UHOH .llMHaMMKH. BM.llbI paBHOBec.1ur 3Be3.llHbIX 

CHCTeM. OcHOBHOe ypaBHeHHe 3Be3.llHOH .llHHaMMKH. TeopeMbI .[(){(HHca H 11HYBHJIJI51. l1HTerpaJibI 

OCHOBHOro ypaBHemrn .llJI5.l THIIHqHbIX crryqaeB. 3pro.llHqecKa.s:i rnrroTe3a . .[(eHCTBHe Hpperyrr.s:ipHbIX 

CHJI B 3Be3.llHbIX cHcTeMax . <l>opMyrra .[()K~rnca. KyMyrr.s:iTHBHbIH 3¢¢eKT. BpeM.s:i p erraKcauHH 

(«cTOJIKHOBHTeJibHOH»). IToTeHUHaJibHM 3Hepra.s:i 3Be3.llHbIX cHcTeM. TeopeMa BHpHarra. 

JlOKaJibHM .llHHaMHqecKa.s:i 3a.llaqa. y CJIOB.He YCTQHqJiBOCTH 3Be3.llHbIX CKOIIJieHHH B rrorre 

rarraKTHKH. ITpHJIHBHhIB pa,nHyc CTa6HJihHOCTH CKOIIJiemrn. fpocC-.llHHaMWieCKa51 (fc.[() 

3BOJIIOUIDI MO.lleJieH H30JIHpOBaHHhIX 3Be3,llHbIX CKOITJieHHH BCJie.llCTBHe .llHCCHIIaUHH 3Be3,ll. fc.[(-

3BOJIIOUH5.l pacce5.!HHhIX 3Be3,UHhIX CKOIIJieHHH B ITOJie farraKTHKH. 3rreMeHThI rpocC-JlHHaMHKH 

HeCTaUHOHapHbIX B perymrpHOM rrorre 3Be3.llHbIX CKOIIJieHHH. l1HBapHaHTbI 6ypHOH perraKcamrn 

3Be3,llHbIX CHCTeM. Ha1:16onee sep05rTHOe no D.Lynden-Bell COCT05fHHe 3Be3.llHOH CHCTeMbI nocrre 

6ypHOH perraKCaUHH. 

2.6 CTpoeHHe " 3BOJUOUHH 3Be3Jl. Mexami:qecKoe paBHoBeCH5f 3Be3.ll H ero ycToi1qHBOCTb. 

JlyqHCTbIH nepettoc 3Hepnrn: B 3Be3.llaX. KoHBeKTHBHbIH rrepettoc 3Hepnrn B 3Be3.nax. Xap aKTep 

5r.llepHbrx p eaKu11H. B 3Be3.llax. CKopocTb 51.llepttoro 3HeproBhI.llerreHH5f B 3Be3.nax. 3aKOHbI 

coxpaHeHH5r :meprHH B 3Be3LI.ax. Eenbie KaprrHKH, ypaBHeHHe cocT051HH51, rrpe.nerr 1.fatt.npaceKxapa. 

Teop1151 ocTbIBaHH51 6en1IX KaprrHKOB. 

2. 7 TeopeTH'lecKaH aCTpo<f>H3HKa. Teop.1151 ¢0Toc¢ep11: nepettoc 113JTyqemrn, rryc.mcToe 

paBHOBecHe, cTpoettHe ¢ornc¢ep. Ko3cPcPHUHeHT HenpepbIBHoro rrornomeHH51. IlliHHH 

nornomettH51. MeTo.n11 perneHH51 ypaBHeHHH nepeHoca. MexaHH3MbI ¢ opMHposattmr 

HenpephIBHoro crreKTpa 3Be3.n H Me)l(3Be3,nHoro rroa. MeTOLI.bI perneHH51 ypasHeHHH nepettoca 

H3JTyqeHmI B HeCTaUHOHapHOM cnyqae. JlHHeH.YaThIH crreKTp aTOMOB H MOJieKyrr. <l>opMHpOBaHHe 

tta6rrIO.llaeM1rx npo¢Hrrei1 crreKTpoB JIHHHH. MeTOLI.bI pernemur ypastteHHH rrepeHoca mrryqeHH51 B 

JIHHH51X. 

2.8 <l>H3HKa MeiKJBe3JlHOH cpeuh1. M e)K3Be3LI.Ha51 cpeLI.a. CoCTaB. <l>robI Me)l<3Be3.llHOH. cpe.llbI. 

Pacnpe.nenett11e rroa B ranaKT11Ke. 06proosaHHe 3Be3.n B MoneKymrptt11x o6naKax. <l>parMettrnu~rn 

MOJieKym1pttbIX o6n aKOB. Ponh Tennos1rx rrpoueccos, Typ6yrreHTHOCTH H MarHHTHoro nom1. 

M exaHH3MbI 3Be3.ll006pa3osaHH51. Bcn11ll1K11 3Be3.ll006pa30BaHl151. CB513h npoueccos 

3Be3.ll006pa30Bamrn 11 CTpyKTyphI ranaKTHK. 

3. Bonpoch1 JlJlH BcrynHTeJlhHOro HCilbITaHHH 

<l>I13HKA 

MexaHHKa 

1. K11HeMaTHKa np51MOJTl1Hei1ttoro )lBH)l<eH115! MaTep11anhttoH. TOYKH. 

2. K.11tteMaTHKa KpHsorr11Hei1Horo .llBl1)1(emrn MaTep11an1ttoi1 rnqKH. HopMarrhHOe 11 

TaHreHUHaJTbHOe ycKopeHH». BpamaTeJihttoe LI.BH)l(eHHe MaTep11arr1Hoi1 TOqKH. YrnoBa51 

cKopocTb 11 yrnosoe ycKopeHHe. 

© Yp<l>Y 
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3. K:1rneMaT11Ka rnep.uoro Tena. lfacno cTerreHdi: CB060.uh1. CB51311. A6comoTHO rnep.uoe Teno. 
llOCT)'IlaTeJlbHOe, BpamaTeJibHOe 11 IIJIOCKOe .llBl1>KeH11e rnep.uoro TeJia. 
4. C1rna, Macca, HMrryrrhc, pa6oTa 11 3Heprm1 B MexaH11Ke HhloTOHa. 
5. 11HepU,HaJibHbie CHCTeMbJ OTcqern. 3aKOHbI .Zll1HaMl1KH HbIOTOHa. 
6. MoMeHT HMIIYJibCa M MOMeHT CHJibl. YpaBHeHHe MOMeHTOB .ZlJI51 MaTepHarrbHOH TQqKH H Cl1CTeMbI 
MaTep11:arrbHhIX rnqeK. TeH3op 11Hepu1.rn. 
7. 3aKOHbl coxpaHeHmI H HX porrh B cpH311Ke. 3aKOHbl coxpaHeHl15I HMIIYJibCa, MOMeHTa MMIIYJibCa 
11: rrorrHoH. MexaH11:qecKo:H 3Heprn11:. C11:MMeTpH5I rrpocTpaHcrna-BpeMeH11: M 3aKOHhI coxpaHemrn. 
8. llpeo6pa30BaHH5I farr1rne5I. llpHHUHII OTHOCliTeJibHOCTH f arr11rre5I. 
9. lloCTyJiaTbI crreu11arrbHOH TeOpHH OTHOCHTeJibHOCTH. llpeo6pa30BaHH5I JlopeHua .UJI51 
KOopmrnaT H BpeMemr. Cne.ucTBH5I 113 npeo6pa30BaHHH JlopeHua ( OTHOCHTeJibHOCTb 
0.llHOBpeMeHHOCTH H npHHUHTI npl1'H1HHOCTH, COKpamettHe paCCT05IHHM H 3aMe.unemre xo.ua 
.UBH>KYlUHXC.s! qacoB). llpocTpaHcTBeHHO-BpeMeHHOH HHTepBarr. Cno>Kem re CKOpOCTeM B 
crreu11arrbHOH Teop1111 OTHOCl1TeJibHOCTH. 3KBHBaJieHTHOCTb MaCCbI H 3Hepnrn. 

l 0. 3aTyxaromHe Kone6aHH5I . ,[{eKpeMeHT 3aTyxaHH5r. BhIHY>K.UeHHbie Kone6aHH5I. Pe3ottai-1c. 
11. Marro1e Korre6aHH5I. fapMOHH'IeCKMH ocu11rrn5ITOp. Y paBHeHHe .UBM>KeHH5I n11HeH:Horo 
rapMOHHqecKoro OCUHJIJI.s!TOpa. YpaBHe1rne rapMOHlfqecKHX KOJie6aHHH. <Da30BbIH rropTpeT 
rapMomrqecKoro ocu11rrJI5ITOpa. 3tteprn.si Kone6attHH. 
12. BontthI B ynpyrnx cpe.uax. llpo.uorrhHbJe H rronepeqHbie BOJTHbI. lfacrnrn, .UJIHHa BOJTHbI, 3aKOH 
.u11crrepCHH, CKOpOCTb, rron.sipH3aUH5I. BoJIHOBbJe naKeTbl. <!>a30Ba.si H rpynnoBa51 CKOpOCTH. 
3neMeHTbl aKyCTHKH. 11JIOCKHe 11 ccpep11qeCKHe BOJTHbl 
13. l1p11ttuHrr HaHMeHhIIIero .ueiicrn11.si. <DyHKUH.sI Jlarpatt>Ka. YpaBHemrn .UBH)KeHH.51 B cpopMe 
JlarpaH>Ka. <!>yttKIJ,H.si faMHJibTOHa. YpaBHeHH5I .LlBM>KeHH5I B cpopMe faMHJibTOHa. 

1. BttyTpe1rn.si.si Jtteprn.si, Tennorn 11 pa6oTa. 11epBoe HaL1arro TepMo.mrnaMMKM. 
2. J13onpoueccb1 H ra30Bbie 3aKOHbI Ha npHMepe 11.uearrhHoro ra3a 11 ra3a Batt Ltep Baarrbca. 
llp11Mettett11e nepsoro Haqana TepMO.UHHaMHKH K 113onpoueccaM B 11.uearrbHOM r a3e. 
3. U:11KJI11qecK11e rrpoueccbI, Tennosa.si 11 XOJIO.Lll1JihHa5I MaIII11HbI. 06pan1Mb1e 11 Heo6paTMMbie 

rrpoueccb1 Brnpoe Haqarro TepMO.UHHaMHKl1. 
4.3 HTponmr. Brnpoe Haqarro TepMO.LlHHaMHKH .LlJI51 HepaBHOBeCHbIX rrpoueccos. 
5. Tpen,e Haqarro TepMO.UHHaMHKM (TerrnoBM TeopeMa Hepttcrn). 
6. B HYTpeHHIDI 3Heprn.si, CB060.UHa51 3Hepnrn, IIOTeHUHaJI r1166ca, 3HTaJibTIIDl. 
T epMomrnaM11qecK11e IIOTeHU11aJibl LlJl.s! CHCTeM c nepeMeHHOH MaCCOH. XHMHqecKHH IIOTeI-TUHaJI. 
7. y CJ10Bl15I paBHOBeCH5I .LlByxcpa3HOH 0.LlHOKOMllOHeHTHOH CHCTeMbI. y CJ10Bl15I ycrni1qJ1BOCTl1 
paBHOBeCH.s! O.llHOcpa3HOH CHCTeMbI. I1p1rnu1m Jle lllaTeJibe. 
8. <!>a30BbTe rrepeXO.LlhI nepsoro po.[la. I10Be.Llett11e TepMO.Ll11ttaMJ1l-1ecK11x sen11q11H np11 cpa30BhIX 
rrepexo.[lax nepBoro po.Lla. YpaBHeH11e KnarreiipoHa - Knay311yca. I1nasnett11e. Cy6m1MaUH5I. 
I1cnapem1e 11 Km1em1e, .[laBneHHe HaCbIUleHHoro napa. 
9. KpaeBoii yron. CMaq1rnaH11e. Karr11nn5IpHb1e 5IBJieH115I. 
10. Merncrn611rrbHbie cocT05IHl15I. Tpoiitta5I rnqKa. Kp11:rnqecKM TOqKa. 11paBHJIO cpa3 f1166ca. 
11 . <Da30Bb1e rrepexo.[lhI BToporo po.Lta. ll0Be.Llett 11e cp11311:qecK11x Ben11:q11H rrp11: cpa30BhIX rrepexo.[lax 

BToporo po.Lta. 
12. <Da3osoe npocTpaHcTBo. AHcaM6nh f1166ca (crnT11:cT11:qecK11i1 aHcaM6nh). N-"tJaCTl1qttM 
cpyHKUH5I pacnpe.uenemrn. T eopeMa J111ys11nn5!. 
13. M11KpoKattott11qecKoe pacrrpe.uenett11e. KaHott11qecKoe pacnpe.uerrem1e f11:66ca. 

© Yp<J>Y 
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14. Pacrrpe.n:erremie MaKcBerrrra-EorrhuMaHa. 

15. bOJIT:>IllOe KaHOHHqecKoe pacrrpe.zi:erreHHe nr66ca. 

16. KBaHTOBM crnTHCTHKa. Pacrrpe.n:erreHH5I <l>epMH-.D:11paKa 11 E03e-3i1HIIITei1Ha. 06ru11e cBoH:crna 

cpepM11-ra.30B H 6o3e-ra.30B. 

17. Pacrrpe.n:eneHHe Bep05ITHOCTei1: cpnyKTyauHH: (pacrrpe.n:erreH11e faycca). <PrrYKTyau1111 B 

H.[(eaJibHOM ra.3e. 

18. K11HeT11qecKoe ypaBHem1e EonhuMaHa .llJI5I pa.3pe)l<eHHOro ra.3a. 

19 . .D:mpcpy3H5I. 3aKOHhI JJJrcpcpy3HI1 <1>11Ka. 

20. MexaHH3MbI BHyTpeHHero TpeHI15I (B5I3KOCTH) B ra.3ax, )l(M.llKOCT5IX, rnep.llbIX Terrax. 

21. MexaHH3MbI TerrnorrpoBO.llHOCTM B ra.3ax, )l(M.llKOCT5IX, TBep.[(bIX Terrax. 

22. 3rreKTporrpOBO.llHOCTb. <l>opMyrra ,n:py.n:e-JiopeHua .llJl5I 3JieKTponpoBO.llHOCTM. 

3JlCKTPH1.fCCTBO If MarHCTH3M 

1. 3neKTpHqecKHH 3ap5I.[( H ero CBOHCTBa. 3aKOH coxpaHeHH5! 3JieKTpI1qecKoro 3ap5!.lla. 3aKOH 

KynoHa. 

2. 3neKTp1F1ecKoe none. Harrp5I)KeHHOCTh :rneKTpHLiecKoro rrorr5I. TeopeMa f aycca. 

3. IToTeHuHaJihHOCTh 3JieKTpttLieCKoro rron51 HeIIO.llBH)l(HhIX 3ap5!.UOB. IT0TeHu11an rron5I TOYeLJHoro 

3ap51.zi:a. IToTeHUHaJI c11cTeMbI 3ap5!.UOB. 

4. 3neKTpHYeCKHH TOK. MarnttTHOe none TOKa. 3aKOH Etto-CaBapa-Jiannaca. 

5. 3aKoH 3neKTpoMarnHTHOH HH.llYKilHH <Papa.n:e5I. ITpaBttno Jiettua. 

6. 3neKTp11qecKoe corrpoTttBnem1e. ITpoBO.llHHKH. 3aKoH 0Ma .lllliI y"IaCTKa uen11. 

7. KoH.[(eHcarnp B uerrn rrepeMeHHoro TO Ka. CorrpoTHBJieHtte KOH.UeHcaTopa rrepeMeHHOMY TOKY 

( eMKOCTHOe corrpOTHBJleHHe ) . 

8. l1H.UYKTI1BHOCTh B uenH nepeMeHHOro TOKa. l1H.llYKTHBHOe corrpOTHBJieHHe. 

9. 3neKTpI1YeCKHe uemL ITpaBHna K11pxrocpa .UJI5! nocT05!HHhIX H rrepeMeHHhIX TOKOB. 

10. ConpoTHBnem1e uerrtt rrepeMeHHOMY TOKy. MOIUHOCTh 

rrepeMeHHoro TOKa. 
11. ITnocK11e MOHoxpoMaT111.JecKHe 3neKTpoManrnTHb1e BOJIHhI 1111x ocHOBHhie CBOHCTBa (qacToTa 11 

BOJIHOBOe qJiCJIO, CB5!3b qacTOThI c BOnHOBbIM 4I1CnOM (3aKOH .llHCIIepc1rn), CKOpOCTh 

pacrrpocTpattemrn, opHeHTaUH5I rroneH:). ITonepeLIHOCTh 3neKTpoMarn11THbIX BOJIH. 

12. .D:BH)l(emre 3ap51.zi:a B 3neKTp11qecKOM none. .D:BH)l(emi:e 3ap51.zi:a B MarHHTHOM none. Cttna 

Jiopettua. 
13. CHna, .n:eH:crnyiorua51 Ha rrpOBO.llHHK c TOKOM B MarHHTHOM none ( c11na A~mepa). 

14. Mar HHTHhIH MOMeHT 3aMKHyToro TOKa. B3attMo.n:eI1cTBMe Mar HHTHoro MOMeHTa c rroneM. 

15. MaKpocKorrnqecKtte 3JieKTpoMarttHTHbie rron5I B cpe.nax . YpaBHemrn MaKcBenna. 

MaTepHanhHhie ypaBHeHH5I. 

16. .D:tt3JieKTpHKI1. CB5I3atttt11e 3ap5I.ll1I. ITon5!ptt3aUH5! .llH3JieKTpHKOB B 3JieKTpw1ecKoM n one. 

BeKTOp rron5IpH3awrn. 

17. 3neKTpHqecKa5! Bocrrp1111MqHBOCTh (rron5!pIByeMOCTb) . IToJUiptt11e H Herrorr5Iptt11e 

.llH3JieKTpttKH. Oco6eHHOCTH ttx rroBe.lleHH5I B rrocT05!HHhIX H rrepeMeHHbIX rron5IX. 

18. Marn11TH11e cBoiicrna Beruecrna. BeKTop HaMarnwieHHOCTH. MoneKyn5IpHbie TOKH . .D:11a- , 

rrapa- 11 cpeppoMarneTHKH. 

19. flp11po.n:a mrnMarnern3Ma. TeopeMa JiapMopa. L(HaMarnern3M JiaH.uay . 

20. flpttpo.n:a rrapa- H cpeppoMarnern3Ma. 

21. CBepxrrpOBO.llHMOCTb. 3neKTpI14eCKHe H MarHHTHbie CBOHCTBa CBepxrrpoBO.llHHKOB. 

Bh1coK0TeMrrepaTyptta5! CBepxnpoBO.llHMOCTb. 

© Yp<l>Y 
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O nTHKa 

1. 3aKOHbI reoMeTpHqecKOH OTITHKH. ITocTpoemre H306pa)KeHHH B co6HpaIOUUIX H pacceHBaIOlllHX 
TOHKHX nHH3ax. 
2. OcHOBHbie <PornMeTPHqeCKHe BenHqHHbI: TIOTOK CBeTa, c1rna CBern, .srpKOCTb, CBeTHMOCTb, 
OCBemeHHOCTb, HHTeHCHBHOCTb CBeTa. 
3. 3rreKTpOMarHHTHM np11po.ua CBeTa. I10JUip113aum1, BH)lbI TIOJUipH3al{HH CBeTOBOH BOnHbl. 
I1omipH3aTOpb1. 
4. I1HTepqiepeHUH.sI CBeTa, ,[I;ByxnyqeBa.sr H MHororryqeBa.sr HHTep<PepeHUH5!. KorepeHTHOCTb. 
5 . .D:11<PpaKUH.sI. ITpHHUHTI f10i1reHca-<DpeHen.sr. ,[I;HcppaKUH.sI <DpeHen.sr. ,[I;mppaKUH.sI <DpeHen.sr Ha 
KpyrnbIX OTBepCTl151X H npen.srTCTBl1.sIX. 3oHbl <DpeHen.sr. 
6.CrreKTpanbHbJe np116op1>1. XapaKTep11cT11K11 crreKTpanbHbTX 11p116opos. ,[I;mppaKUHOHHa.sr perneTKa 
11 11HTepcpepoMeTp <Da6p11-ITepo. CrreKTPOCK01111.sr. 
7. ,[I;HcppaKU1151 CBern Ha MHOraMepHblX CTPYKTypax. ,[I;11cppaKUH5! peHTreHOBCKHX nyqeiL 
8. Knacc11qecKa.sr cpm11qecKa.sr Monenb 113nyqeH11.sr cBern. ECTecrneHHa.sr rn11p11Ha crreKTpaJibHOH 
n11H1111. <DopMbI crreKTpanoHOH n11tt1111. Y urnpem-1e crreKTPanbHbIX JI11H11l1. 
9. 3aKOHbI K11pxrocpa .i:i:;rn TemrnBora mnyqeHH.sr. A6conIOTHO qep1-10e Teno 11 3aKOHbI era 
113nyqeH 11.sr. CneKTpanbHM rrnoTHOCTb 113nyqeHirn. 
9. KBaHTOBa.sr cp11311qecKa.sr Monenb 113nyqeH11.sr csern. <l>opMyna ITnaHKa nn.sr 113nyqeH11.sr a6comoTHO 
qepHora Tena. CnoHTaHHoe H BbIHY)KJleHHOe 113nyT..Jett11e cseTa aT0MaM11. 
l 0. cDOT03cp<PeKT, 3aKOHbI cpOT03cpcpeKTa. <l>opMyna 3HHUJTeHHa Jl]l,q <Porn3¢¢eKTa. 
11. 3¢¢eKT KoMITTOHa 11 era 06b.srcHeH11e. 
12. I1.CToqH11K11 KorepeHTHora 113nyqemrn - na3epoi. AKTHBHa.sr cpena. I10H.srT11e 06 0Tp11uaTen1>Hoif 
TeMrrepaType. fla3ep1>1 11 1rnmrnei1Ha.sr orrTHKa. 
13. 0Tpa)KeH11e CBern OT rpaHHUbI pa3nena nsyx H30TpontthIX cpen: Teop11.sr <l>peHen.sr, yran 
Ep10cTepa. 
14. AH1130TporrH1>1e cpeJlbI. PacnpocTpaHeH11e cBern B att1130TporrHoif cpene. YpaBHeH11e <l>peHeJrn. 
,[I;synyqerrpenoMneHHe. ITp11MeHett11e .srsrremur .uBynyqenpenoMnerm.sr. OrrnrqecKa.sr aKT11BHOCTb. 
14. ,[I;11crrepcm1 cBern. 3rreKTpOHHa.sr Teop11.sr n11crrepc1111 csern. HopManbHM 11 aHOMaJibHa.sI 
n11crrepc11.sr. ITornomeH11e CBern. 
15. Pacce.srtt11e cBeTa, p3neescKoe pacce.srtt11e CBern. 

<l>H3H K3 3TOMa H KB3HT OB3SI MexaH HKa. 

1. l13rryqem1e a6comoTtto T..Jepttora Terra. KBa1-1TOBa.sr rnrroTe3a ITrraHKa. KBaHTbI cBern. 
ITocTo.srttHa.sr ITnaHKa. 
2. Krracc11T..JeCKHe rrpe,nCTasnemrn o cTpoett1111 aTOMa, 11x ttecocTo.srTeJibHOCTb. ATOM Bo.nopo.n:a no 
Eopy. 
3. KoprrycKyn.srpHo-sorrHoBoH JlYaJil13M. BoJTHbI .ne-EpoHJUI. 
4. ITpHHU1111 tteorrpe.n:erreHHOCTH f ei13ett6epra, era 3Bp11cT11qecKa.sr ueHHOCTb. 
5. BonHosa.sr <PYHKUH.sI, ee CTaTl1CT!1T..JecKa.sr HHTeprrpernu11.sr. ITpHHUHII cyrreprro3HUH11. 
6. MaTpHtfHa.sr Mexa1-111Ka f eihett6epra. OrrepaTopbI B KBaHTOBOH MexaH11Ke. f lott.srTHe H3Mepemrn. 
Cpe1XHee 3HaLJemi:e cp11311qecKoi1 Bemrq11Hbl. 
7. YpasHett11e illpen11Hrepa, ero crnu110HapHbTe pernemrn. CsoiicTBa crnu110HapHblX cocTO.srHHH. 
8. C11MMeTp11.sr 11 3aKOHbI coxpattemrn B KBaHTOBOH MexaH11Ke. 
9. fapMOHl1YeCKHH OCUHJTJT51TOp. 

© YpCl>Y 



YpanbCKl-1!i1 
cp e,nepanbHbl~ 
YH lt1 Be pclt'lrer 

M1<1H1<1cTepcrno HayK1<1 1-1 Bb1cwero 06pa3oeaH1<15l Pocrni1cKoi1 <DeAepa1..11-1 1-1 . 
<DeAepanbHOe rocyAapcrneHHOe aeTOHOMHoe 06pa3oeaTe11bHOe yype)l(AeH1-1e 

Bb1cwero 06pa3oeaH1<15l «Ypa11bCK1<1i1 ¢eAepa11bHb1i1 yH1-1eepc1<1TeT 1<1MeH1<1 nepeoro 
npe31<1AeHTa Pocrn1-1 6. H. Ellbll"1Ha» (Yp<DY) 

llMet-.1 r epeOI C n~1e)li\t'H ld 
PO((.'.! 5.H.Erlh!,.!t' 1 

nporpaMMa BCTynnrenbHbfX HCnbfTaHHH B acnnpaHTYPY 

03.06.01 - « 4'H3HKa H acrpoHOMHR » 

CTp. 13 1113 19 

10. ,[(BIDKem1e qacnIUbI B ueHTparibHOM rrone. ITpocTpaHcTBeHHbIH pornrnp. 
11 . HepemITl1Bl1CTCKrur Teopm1 aToMa Bo.uopo.ua. 
12. Crnu11ottaptta5I Teop1151 B03Myn::i:eH11:H. HeBbipO)l(,lleHHblli ypoBeHb. Bb1po)l(.neHHblli ypoBeHb. 
13. KBaHTOBbre rrepexo.UbI, Bep051THOCTb rrepexo.ua. «3onoToe» npaB11110 <!>epMH. 
14. 3aKOH coxpaHeHl151 :rneprn11 11 COOTHOIIJeH11e Heonpe.ueneHHOCTeH :meprn51-BpeM51. 
15. ITpamrna oT6opa ,llJI51 3JieKTpO.ll11TIOJibHOro 113.rryqett115I 11 nornon::i:eHH51. PettTreH0-3JieKTpOHHrur 
cneKTpOCKOTIH51. 
16. Pe30HaHCHbie MCTOLl.bl HCCJICL(OBaHI-1.SI Ben::i:ecTB (3I1P, 5IMP I1 LJ.p. ) . 
17. I1po6neMa TO)l(,llecrneHHbIX 1:1acT11u B KBaHTOBOH MexaHHKe. I1p11ttu11n I1ay1111. 
I1epeCTaHOB01:!HruI CHMMeTp1151 BOJIHOBbIX cpyHKU11H. 
18. ATOM re11115I. CTpoettHe MHOf03JieKTpOHHbIX aTOMOB. 
19. 3neKTpOHHbie KOHcpHrypawnr. I1epHO,llH1:!eCKa51 CHCTeMa Xl1MH'IeCKHX 3JieMeHTOB. TepMbl. 
20. MoneKyna Bo.nopo.na, B03HHKHOBemrn x11MHY:ecKo:H CB51311. I1epeKpbIBatt11e aTOMHbIX 
op611Tarre:H, KOBarieHTHOCTb. 
2 1. 3HepreTH1:!eCKHM cneKTp H BOJlHOBbie cpyttKUHH 3JleKTpotta B H,ll;earibHOM KpHCTarIJie. 
3ttepreTH'-IeCKHe 30HbI. 
22. 5IBJieH11e pa.rlHOaKTHBHOCTH. 
23. Anbcpa- pacrra.n 51.nep. 3neMettrnptta51 Teop1rn faMoBa mm arrbcpa-pacrra.na. 
24. Eern-pacrra.u 51.nep. 3neMettrnpHrur TeopH51 <!>epMH .UJI51 6ern-pacrra.ua. 
25. 3tteprn51 CB51311 51.llpa. <!>opMyna Batiu3eKepa .IIJI51 3Heprmi: CB513M 11 ee o6octtOBattHe. 
26. 3neMeHrnpHbIC H COCTaBHbie 1:1aCTHUbI. lfacTHUbI (Me30Hbl, 6apHOHbl, KBapKH, nerrTOHbl) -
HCTOl..JHHKH noneti. 
27. Cmrn 311eKTpotta. YpaBHeHHe ITaymi:. CrrHHOBa51 BOJIHOBrur cpyHKUH51. CrrwHopbI. 

ACTPOHOMIDI 

1. CHCTCMbl ccpepwqecKHX KOOp.UHHaT. 
2. 5IBneHH51 npeuecc1rn, ttyrnuHH, a66epawrn 11 pecppaKUHH. 
3. l13MepeHHe BpeMeHH. BpeMeHHbTe IllKaJibI. 
4 . 0nTHY:eCKa51, pa.UHO, KOCMH'-!eCKa51 acTpOMeTpH51. 
5. HepaBHOMepHOCTb apamemrn 3eMJIH BOKpyr OCH. ,[(BH)l(emrn nomocoa. feomrnaMHKa. 
6. 3Be3.l!Hbre KaTanorn. Co6crneH1-1bre .UBH)l(eHH51 11 napannaKCbr. 
7. ACTpOHOM11qecKHe nocT051HHbie. C11cTeMbI acTpOHOMHt.IeCKHX nocT051HHbIX. 
8. 3anaqa .UByx Ten: .llHcpcpepeHUHaJibHbie ypaaHeHH51 ,ll;BH)KeHirn B pa311H1:!HbIX CHCTeMax 

OTcqern; nepBbie HHTerpanbI. 
9. Pa3JIO)KeHH51 no cTeneH51M 3KcuettTpHCHTeTa B 3anaqe .UByx Ten. 
10. Pa3JIO)l(eHH51 B psr.UbI <!>ypbe B 3anaqe .UByx Ten. 
11. BbI'-IHCJiett 11e 3cpeMepun B paMKax 3a.uaY:H nsyx Ten. 
12. Onpene11e1-me op6HTbI B 3a.uaqe .IIByx Ten: no Ha'-!aJibHbIM yc110BH5IM. 
13. Onpene11e1-me op6HTbI B 3a.ua1:1e .rmyx Ten: n o rpatt11qHbIM yc110BH5IM. 
14. Onpenenett11e op611Tb1 B 3a.uaqe .IIByx Ten: rro TpeM Ha6monett.11SIM - Mernn faycca. 
15. Onpenenettue op6HTbI B 3a.uaqe .IIByx Ten: no TpeM Ha6monettH51M - J1annaca. 
16. 3a.naqa N TeJI. 
17. Orpatt11Y:eHHa5I 3a.ua1:1a Tpex Ten. 
18. 3a.uaqa 0 .llBH)KeHMH l1C3. 
19. OcKyn11pyiomHe 3JieMeHTbI. 

© Yp<l>Y 



Ypanbc1<V1"1 
cp eAepanbHbl~ 
ytn1BepnneT 

M11H11CTepcrso HayK11 11 Bb1cwero o6pa300aH115l Pocrni:icKoi:i <De.o.epa1-11111. 
<De.o.epanbHOe rocy.o.apCTB€HHOe aBTOHOMHOe o6pa30BaTellbHOe y4pe>K,D,eH11e 
BblCWero o6pa30BaHl15l «YpanbCKVICi cpe.o.epa/lbHbli:i YHVIBeprnTeT VIM€HVI nepsoro 
npe311.D.€HTa POCCVIVI 6.H. Ellbl(VIHa» (Yp<DY) 

llMeH.' r epeOro n;>f!J.','.lt'Hta 
Poccv.1 5.H.fllhl;:'.11<1 nporpaMMa BCTynnrenbHblX HCnblTaHHH B acnnpaHTYPY 

03.06.01 - «4'H3HKa ff aCTpOHOMHR» 

CTp. 14 M3 19 

20. YpaBHemui: 3i1nepa H Jiarpam1<a. 
21. I1epTyp6aI.J;HOHHa.51 cp)'HKU.HH H ee pa.3JIO:>KeHHe. 
22. Teopmr BeKOBbIX B03Mymemi:i1 Jiarrnaca-JiarpaH:>Ka. 
23. Ynyi:nrreHHe opfon. 
24. WKa11b1 3Be3AHblX se111-1Y1t1H. 

25 . CsernMoCT1-1 1-1 a6co1110THb1e se111-141t1Hb1 3Be3A. 

26. noKa3aTeflb U,BeTa 3Be3Ab1. 

27. TeMneparypb1 3Be3A. 

28. K11acc1-1¢1-1Kau,1-1H 3Be3AHblX cneKrpos. 

29. ,ll.1-1arpaMMa «cneKrp - csernMOCTb». 

30. ct>oroMeTp1-14ecK1-1e rncreMbl. 

31. nor11ow,eH1t1e CBeTa B ra11aKrnKe. 

32. npeACTaB11eH1-1e 0 3Be3AHOi::i 3B0/1IO U,"1"1 . 

33 . 06w,aH crpyKrypa ra11aKrnK1-1 . 

34. 3Be3AHble nOAC"1CTeMbl. 

35. 3se3AHble cKon11eH1t1H 1-1 accou,1-1au,1-11-1. 

36. 3Be3A006pa30BaH"1e "1 ero cnyCKOBble MeXaH"13Mbl. 

37. 3se3AHbli::i cocras ra11aKrnK1-1. 
38. ct>yHKU,"11-1 csernMOCrn "1 ¢YHKL\"1"1 Mace ra11aKrnK"1 "1 3Be3AHblX CKOn11eH1-1i::i. 

39. 3Be3AHaH Ki.1HeMarnKa. floKa/lbHaH CKOPOCTb CO/lHU,a. Bpaw,eH"1e ra11aKrnK"1 . 

40. OcHOBHble noHHrnH 3Be3AHOi::i A1t1HaM1-1K1-1. 

41 . B1t1Abl pasHosernH 3Be3AHblX rncreM. 

42. OcHOBHoe ypasHeH1-1e 3Be3AHOi::i A1t1HaM1-1K1-1. 

43. TeopeMbl ,ll.>+<1-1Hca 1-1 f11-1ys1-11111H. 
44. V1Hrerpa11bl OCHOBHOro ypaBHeH"1H AflH rnn"14HblX c11y4aes. 

45. 3proAi.14ecKaH rnnore3a. 

46. ,ll.ei::icrs1-1e 1-1ppery11HpHblX rn11 s 3Be3AHblX rncreMax. 

47. ct>opMy11a ,ll.>+<1-1Hca . KyMy11HrnBHb1i::i 3¢¢eKr. 

48. BpeMH pe11aKcau,1-11-1 («CT0/1KHOB1-1Te11bHOi::i») . 

49. noreHu,1-1a11bHaH 3HeprnH 3Be3AHblX rncTeM. 

50. TeopeMa s1-1p1-1a11a . 

51. floKa11bHaH A1t1HaM1-1YecKaH 3aAa4a. 

52. Yc11001-1e ycroi::l4"1BOCrn 3Be3AHblX CKon11eH1-1i::i B no11e ra11aKT"1 K"1. 

53 . npi.111"1BHbli::i paA"1YC cra61t1JlbHOCrn CKOnfleH"1H. 

54 . rpocC-Ai.1HaM"14eCKaH 3B0/1IOU,"1H MOAeflei::i "13011"1pOBaHHblX 3Be3AHblX CKOn11eH1-1i::\ BC/leACTB"1e 

A1t1crnnau,1-11-1 3Be3A. 

55. rpoCC-A"1HaM"14eCKaH 3B0/1IOU,"1H pacceHHHblX 3Be3AHblX CKOn/leH"1i::i B no/le ra11aKrnK"1. 

56 . 3/leMeHTbl rpocC-A"1HaM"1Kl-1 HeCTaU,"10HapHblX B perym1pHOM none 3Be3AHblX CKon11eH1-1i::i. 

57. V1Hsap1-1aHTbl 6ypHoi::i pe11aKcau,1-11-1 3Be3AHblX rncreM. 

58. Ha1-16011ee sepoHrnoe no D.Lynden-Bell cocTOHH1-1e 3Be3AHOi::i rncTeMbl noc11e 6ypHoi::i pe11aKcau,1-11-1. 

59. MexaH1-1YecKoe pasHosernH 3Be3A 1-1 ero ycroi::\41-1socrb. 

60. Jly4"1CTbli::i nepeHOC 3Hepr1-11-1 B 3Be3AaX. 

61 . KOHBeKrnBHbli::i nepeHOC 3Hepr1-11-1 B 3Be3AaX. 

62. XapaKrep HAePHblX peaKU,"1i::i B 3Be3AaX. 

63. CKopocTb HAepHoro 3Heprosb1Ae11eH1-1H s 3Be3Aax. 

64. 3aKOHbl coxpaHeH"1H 3Heprni.1 B 3Be3AaX. 

65. 6e/lble Kap111-1K"1, ypaBHeH1-1e COCTOHHl-'IH, npeAe/l YaHApaceKxapa. 

66. Teop1-1H OCTb1BaH1-1H 6e11b1x Kap111-1Kos. 

© YpC!>Y 



YpanbcK~~ 
cp e,nepa.nbHb1C1 
YHl.t1Beponer 

M1-1H1-1cTepcrno HayK1-1 1-1 Bbtcwero 06pa3osaH1-1R PocrnliicKolii <DeAepau1-11-1. 

<DeAepanbHoe rocyAapcrneHHoe aBTOHOMHoe 06pa3osaTenbHOe y4pe>1<AeH1-1e 
Bbtcwero 06pa3osaH1-1R «YpanbcK1-1lii ¢eAepanbHbtlii yH1-1seprnTeT 1-1MeH1-1 nepsoro 

npe31-1AeHTa Pocrn1-1 6.H. EnbUl-1Ha» (Yp<DY) 
;11.~ef• .' r;epsOrO npeJi,iit'·Ha 
Pocr1-.1 5.H.Fl1bl,.m.1 nporpaMMa BCTynHTenbHb/X HCnb/TaHHH B acnHpaHTYPY 

03.06.01 - « Cl>H3HKa H aCTpOHOMHR» 

CTp. 15 H3 19 

67. TeopV1R cj>oToccj>epbt: nepeHoc V131ly4eHV1R, 11y41-1cToe pasHoserne, cTpoeH1-1e cf>ornccj>ep. 
68. Ko3cj>cj>V1L\V1eHT HenpepbtBHoro nornow,eHV1R. n1-1 H1-11-1 nornow,eHV1R. 
69. MeTOAbl peweHV1R ypasHeH1-1L:i nepeHoca. 

70. MexaHV13Mbl ¢opM1-1posaHV1R HenpepblBHoro cneKTpa 3Be3A V1 Me>K3Be3AHOro ra3a. 

71. MeTOAbl peweHV1R ypasHeH1-1L:i nepeHoca 1-1311y4eHV1R B HecTal\V10HapHoM c11y4ae. 
72. n1-1Hei:l4aTbli:i cneKTp aTOMOB V1 MO/leKyll. 

73. ct>opM1-1posaH1-1e Ha611t0AaeMblX npo¢1-111ei:i cneKTpos 111-1H1-1L:i. 

74. MeTOAbl peweHV1R ypasHeH1-1L:i nepeHoca 1-1311y4eHV1R s 111-1H1-1Rx. 

75. Me>K3Be3AHaR cpeAa. Cocras. ct>a3bl Me>K3Be3AHOL:i cpeAbL 
76. PacnpeAelleHV1e ra3a B ra11a KrnKe. 

77. 06pa30BaHV1e 3Be3A B MO/leKyllRpHblX 0611aKax. 
78. ct>pa rMeHTal\V1R MO/leKyllRPHblX 0611aKOB. 
79. Ponb Ten11osb1x npo4eccos, TYP6y11eHTHocrn 1-1 MarHV1THoro no11R. 
80. Mexa HV13Mbl 3Be3A006pa3oBaHV1R. 

81. BcnblWKV1 3Be3A006pa3osaHV1R. 

82. CBR3b npol\eccos 3Be3A006pa3oBaHV1R 1-1 CTPYKTYPbl ra11aKrnK. 

4. JIMTEP A TYP A 

<l>HJHKa 

OcHOBHaH JIHTeparypa 

1. C1rnyx1rn .U.B. "06rnJIH Kypc cpH3HKH. MexaHHKa", T. 1, M., C!>H3Marn11T, 2014. 
2. CHByxHH .U.B. " 06m11i1: Kypc cpH3HKH. TepMO.llHHaMHKa H MorreKym1pHa5I cpH3HKa", T.2, M., 

" C!>H3M3TJIHT ", 2014. 
3. C.1rnyxHH .IJ:.B. "06m11M- Kypc cpH3HKH. 3rreKTpHqecrno", T.3 , M., C!>H3MaTJTHT, 2009. 
4. CHByxHH ,U.B. "06m11i1: Kypc cpH3HKH. OrrTHKa ", T.4, M., C!>H3MaTJIHT, 2013. 
5. CHByxHH .IJ:.B. "06m.HH: Kypc cpH3HKH. ATOMHa5I H 51.UepHM cp113HKa", T.5, M., C!>H3MaTJIHT, 

20 11. 

Aono11HJATe11bHaR m.nepaTypa 

1. JlaH.uay n . .n:. ' JlmplllHI.l E.M. "MexaHm<a" ' T. 1, M., C!>H3MaTJIHT, 2012. 
2. Jlatt.uay n . .n:. ' Jlmpurnu. E.M. "Teopmr rromr", T. 2, M., c:t>113Marn11T, 2001. 
3. JlaH.uay n . .n:. ' Jl.Hcpurnu E.M. "KBaHTOBM MexaH11Ka" , T.3, M., C!>H3MaTJIHT, 2008. 
4. JlaH.uay n . .n:. 'Jlmpumu E.M. "3rreKTp0.llHHaMHKa CIIJIOUJHhIX cpe.u", T.8, M., C!>H3MaTJIHT, 

2005. 
5. JlaH.uay Jl.)J.., Jl.Hcpurnu E.M., " CrnTHCT11qecKa5I cpH311Ka. q_ J ", TS, M., C!>H3Marn11T, 2013. 
6. JlaH.uay Jl.)J.., J111cpumu E.M., flHrneBCKHH. Jl.11., "CrnTHCTHqecKM cp11311Ka. q_2", T9, M., 

C!>H3MaTJTHT, 200 } . 
7. .U.H. Errox11ttues. OcHOBhI KBaHTOBOH MexaHHKH. C116, Jlatth, 2004. 

AcTpoHOMHH 

0CHOBHaH JIHTeparypa 

© YpCl>Y 



Ypanbc1<vti;, 
cp e.QepanbHbl~ 
YH~sepnneT 
:1M•2P·;o ··epao1 u O;>eJ,'i\l.'lila 
P0rn·,1 5. H . F11n 1,:111 .~ 

M111H111crepcTBo HayK111 111 Bblcwero 06pa3oaaH111si Pocrnl1cKol1 <l>e.o.epa1..1111111 . 

<l>e.o.epa!lbHOe rocy.o.apcraeHHoe aaTOHOMHoe 06pa3oaaTe!lbHoe y4pe>t<.o.eH111e 
Bb1cwero 06pa3oaaH111si «YpanbCK111l1 cpe.o.epanbHbll1 yH111aeprnTeT 111MeH111 nepaoro 
npe31t1.D.eHTa Pocrn111 6.H. Ellbl..llllHa» (Yp<l>Y) 

nporpaMMa BCTynHTenbHblX HCnbtTaHHH B acnHpaHTypy 

03.06.01 - «CIJH3HKa H acTpOHOMHR» 

CTp. 16 H3 19 

1. E11eHOBaTbIH-KoraH r. C. PeIDITHBHeTeKrui: aeTpoqnBHKa H cpH311":leeKrui: KOeMononui:: I r. C. 
EHeHoBaTbI:H-KoraH. - M .: [KPACAHLJ:, 20 11]. 362, [1] e., [4] JI. UB. Hn. 

2. KoHHHKosa B. K. l1paKTw1ecKrui: pa.nHoaeTpOHOMIDI: ynie6. noeo6He .UIDI eTy,neHTOB BY30B, 
06yniarow:i1xe51 no cneuHanbHOCTH 010702 - AeTpOHOMH51 I B. K. KoHH.HKOBa, E. E. JlexT, H. A. 
CHnaHTbeB ; MoeK. roe. YH-T HM. M. B. JloMOHOeoBa, roe. acTpOH. HH-T HM. 11. K. 
lliTepH6epra. - MoeKsa: lfa.naTerrbeTBo MoeKoBeKoro yHHBepeHTern, 2011. - 304 e. 

3. JloKTHH A. B. JleKUHH no 3Be3.UHOH aeTpOHOMHH: ~e6Ho-HaynIHaJI MOHorpacpM.51 I A. B. 
JloKTHH, B. A. MapcaKoB. - [PocrnB-Ha-.D:oHy: IO<l>Y], 2009. 280 c . 

.LI:onoJIHHTCJibHaH JIHTeparypa 

1. AcTpOHOMH51: seK XXI: I pe.u. -COCT. B . r. Cypmrn. - <l>p513HHO: BeK 2, 2008. 605 c. 
2. )l(apoB B. E. CcpepwiecKaJI aeTpOHOMJui:: yqe6HHK .umi: BY30B I B. E. )l(apoB. - <l>p.sr311Ho: BEK 2, 

2006. 478 c. 
3. KoBarreBCKHH )){. CoBpeMeHHruI acTpoMeTpH.sr: I )I(. KosarreBCKHH. - <l>p513HHO: BeK 2, 2004. 

480 c. 
4. He6ectta.sr MexaHHKa: I . - [E. M.]: H11U "Peryn.srpHa51 11 xaoTHt.JecKa51 .llHHaMHKa", [2005]. I 

:rneKTpOH. OnT . .llHCK (CD-ROM) 
5. 3aeoB A . B. 06ma51 aCTpocpH3HKa: yqe6. noco6He .un.sr eTy.neHTOB BY30B, 06yt.Jaf0m11xc.sr no 

cneu11arrbHOeT5IM: 0I0701 - <l>H3HKa, 010702 - AeTpOHOMH.SI I A. B. 3acoB, K. A. l1ocTHOB ; 
MrY, <1>113. cpaK. , roe. aeTpoH. HH-T HM. 11. K. lliTepH6epra. - <l>p.sr3HHo: BeK 2, 2006. - 496 e.: 
HJI.; 22 CM. - E1161morp.: e. 485-486 (16 Ha3B.). - l1pe.uM. yKaJ.: c. 487-493. 

6. · LlepHHH A..[(. 3Be3.zu,I H cpH3HKa I A . .n:. LiepHHH. - 113.n. 2-e, Hcnp. H .uorr. - M .: YPCC, 2004. -
176 e. 

7. lliBapurnHJib.ll M. CTpoeHHe H 3BOJifOUH51 3Be3.u I M. lliBapurnHJib.ll ; rrep. c aHrrr. 3 . B. 
KoHOHOBHl.Ja no.u pe.n. A. r. MaceBH'L - 113.ll. 2-e, .uorr. - M.: YPCC, 2004. - 436 c. 

8. LJ:attHJIOB B. M. CTpyKTYPHO-.llHHaMHt.JeCKHe xapaKTepHCTHKH pacee51HHbIX 3Be3.llHbIX 
cKonrrett11i1: Yt.Je6. rroco611e .UJI51 BY30B I B. M . .D:attHJIOB. - EKaTep1rn6ypr: 113.U-BO Y parr. ytt-Ta, 

2004. 56 c. 
9. M11pottoB A . B . OcHOBbI acTpocpoT0MeTp1111. l1paKTHLieCKHe ocHOBbI cpornMeTpHH H 

cneKTpocpornMeTpHH 3Be3.n: I A. B. MHpOHOB. - M.: <l>l13MATJ111T, 2008. 258 c. 
10. K11Hr A.P. BBe.ueH11e B KJiaccw1ecKyro 3Be3,nttyf0 .llMHaMHKy. M.: YPCC, 2002. 
11. ITecMH 5!. E., Teop1-rn pa3MepttocTH H .llHHaMHt.JeCKHe cHeTeMbI: cospeMeHHbIH B3fIDI.ll. H 

rrp1rno:>KeHH.SI. M.; l1>1<escK, 2002 
12. Order and chaos in stellar and planetary systems. Astron. Society of the Pacific Conf. Series. 

V.316, 2003. Proceed. of a meeting held in Saint Petersburg, Russia 17-24 August 2003 (ed. 
G.G. Byrd, K.V. Kholshevnikov, A .M. Myllari, I.I. N ikiforov). 

13. Wi lson T.L., Rohlfs K., Huttemeister S. Tools of radio astronomy. Springer, 2009. 520 p. 
14. Thompson A.R., Moran J.M., Swenson G.W. Jr. Interferometry and synthesis m radio 

astronomy. Wiley, 2001. 712 p. 
15. P. Jl. Copot.IeHKO, M.A. rop.uoH. PeKOM6HHaU.HOHHbie pa,llHOJIHHHH. M., 2003. 
16. Bisnovatyi-Kogan G.S. Stellar physics 2: Stellar evolution and stabi lity. Springer, 2011. 514 p. 
17. Salaris M., Cassisi S. Evolution of stars and stellar populations. Wil ey, 2006. 386 p. 

© Yp<l>Y 



YpanbCKV1i;., 
cp e.QepanbHbt~ 
YHli1BeponeT 
::v.e ... • ;-ep90i 0 ni>eli;'.;e•i ta 
PoC"C.'.I 5.H.Enbt.,!11<1 

Ml!IHl!ICTepcTBO HayKl!I Ill BblCWer o o6pa30BaHl!l51 POCCl!l~CKO~ <l>eAepa u111111 . 

<l>eAepallbHOe rocyAapcTBeHHOe aBTOHOMHOe o6pa30BaTellbHOe y4pe)f(AeH 111e 

Bb1cwero 06pa3oaaH1115! «YpanbcK111~ cj)eAepanbHbl~ yH111aepc111TeT 111MeH111 nepaoro 
npe31!1AeHTa POCCl!ll!I 6.H. Ellbl.(l!IHa» (Yp<l>Y} 

nporpaMMa BCTynHTenbHblX HCnblTaHHH B acnHpaHrypy 

03.06.01 - «CIJH3HKa H acTpOHOMHR» 

CTp. 17 H3 19 

5. KpHTep1rn OUCHKH 3HaHHH npeTeH,llCHTOB Ha DOCT)'DJICHHe B acnHpanrypy 

no nanpaBJICHHIO DO,llroTOBKH 03.06.01 - <l>H3HKa J.I acTpOHOMJ.ISI 

OueHKa OTBeTOB ITpeTeH,UeHTOB Ha ITOCTyrrnem1e B acmrpaHTYPY ITO )laHHOMY HaITpaBrremuo 

ITpOH3BO)lHTCjJ ITO ITjJTH6aJIJTbHOH IIIKarre H BbICTaBJijJeTCjJ cornaCHO Kplnepl rnM, rrplrneneHHbTh1 B 

rn61rnue. 

Kp11Tep1rn ou.eHKH OTBeTOB rrpeTeH,UeHTOB rrpH ITOCTyrrrreHHH B acrrHpaHTYPY 

OueHKa KpHTep1rn 

0TJIHLJHO 1. 0TBeTbI Ha ITOCTaBJieHHbie BOTipOCbl H3JiarfilOTCj! JIOrHLJHO, 

nocrrenosaTeJibHO H He Tpe6yT-OT .llOTIOJIHHTeJibHbIX IT051CHeHHH. 

2 . .lJ:eMOHCTJJHPYlOTC51 rrry6oKHe 3Hamrn no )lHCU.HITJIHHe. 

3 . .lJ:ena({)TCSI o60CHOBaH Hbie BbTBO)lbI. 

4. 0TBeT caMOCTOSITeJibHbIH , npH OTBeTe HCTIOJib30BaHbl 3HaHH51, 

np1106peTeHHb1e pa1-1ee. 

Xoporno 1. 0TBeTbl Ha TIOCTasneHHbie BOI1pOCbI H3JiaraT-OTC51 

CHCTeMaTH3HpOBaHO 11 noene.uosaTeJibHO. 

2 . .lJ:eMOHeTpHpyeTC5! yMeHHe aHaJIH3HposaTb MaTep11arr, 0 .llHaKo 

He see BhIBO.llhl HOCjJT aprYMeHTHpOBaHHhIH H )l0Ka3aTeJibHhIH 

xapaKTe p. 

3. MaTep11arr H3JiaraeTejJ ysepemrn, B OCHOSHOM npaBHJihHO 

.uaHbI see o n pe.uenemrn 11 noH5!TH5! . 

4. LJ:on ymeHbl He60JihIIIHe HeTOLJHOeTl1 npH SblBO)laX H 

HCI10Jlh30BaHHH TepMMHOB. 

y )lOBJTeTBop1neJibHO 1 . .lJ:orrycKalOTCjJ ttapyrneHH5! B n ocrre.uosaTeJibHOeTH H3JIO)KeHH5! 

n p H OTBeTe. 

2 . .lJ:eMOHeTpHpYJOTe5! ITOBepXHOCTHbie 3HaH J1jJ .llHCU.ImmlHbI. 

3. l1MelOTC5! 3aTp y.uHeHH5! c SbIBO,llaMH. 

4. Orrpe.uerreH115! H ITOH5!TH51 .uaHhI He q erno. 

H ey.uosrreTsopttTeJibHO 1. MaTep11arr H3JTaraeTC5! tterrocne.uosaTeJibHO, c6HBLIHBO, He 

n pen cTaSJI5!eT orrpe.ueneHHOH CHeTeMbl 3HaHHH no .lltteu.11nJT11He. 

2. He )laHhl OTBeTbl Ha )lOTIOJIHMTeJTh Hhie s orrpoebI KOMMCCl111. 

3 . .lJ:onymeHhI rpy6hre o rntt6Ktt s onpe.ueneHttjJX H rroHjJTJ1jJX. 

© YpCl>Y 



Ypanbct<vii:1 
cp e,nepanbHblC1 
yHvrnepnneT 
''"leh ' r epsoro n;ie;.·,;;ei-na 
Poccv.1 5.H. En1>1.•111<1 

M~H~cTepCTso HayK~ ~ Bb1cwero 06pa3osaH~S'.l Pocc~(;lc Ko(;I ct>e.D.epa u~~ . 

<t>e,D.epanbHOe rocy,D.apCTseHHoe aBTOHOMHOe 06pa300aTenbHOe y4pe>KAeH1-1e 

Bb1cwero o6pa3osaH~S'.l «YpanbcK~(;\ ¢ie.a.epanbHb1(;\ yH~BeprnTeT ~MeH~ nepsoro 
npe3~.D.eHTa Poem~ 6.H. EnbU~Ha » (Ypct>Y) 

nporpaMMa scrynHren&H&1x Hcn&1raHHH s acnHpaHrypy 

03.06.01 - « 4'H3HKa H acrpOHOMHR» 

CTp. 18 H3 19 

flporpaMMy BCTyrIHTeJihHOro HCIIhITaHH.sI B acrrnpaHTypy ITO HarrpaBrremno IlO]lfOTOBKH 03 .06.0 1 -
«<I>H3HKa H acTpOHOMH.sI» pa.3pa6oTarrH: 

3aB. Kacpe]lpOH o6meli H MOJieKyrr.si:pHOH cpH3HKH, 

flpocpeccop, .u.cp.-M.H. 

3aB. Kacpe.upoli acTpOHOMHH H reo.ue3HH, 

flpocpeccop, .u.cp.-M.H. 

3aB. Kacpe.upoH cpH3HKH, 

flpocpeccop, .u.cp .-M.H. 

flpocpeccop Kacpe.uphl 3KCrrepHMeHTaJihHOH cpH311KH, 

flpocpeccop, .u.cp.-M.H. 

© Yp<l>Y 



Ypanbct<~~ 
cp eAepanbHblC°i 
yH1i1sepnner 
111-1e• .· -ep:io1 c n;ieJ.•;;erlld 

PoCC"' '" 5. H. Erlbt,:~H.:l 

JlHCT COrJiaCOBaHHH 

,[(RpeKTOp .uenapTaMeHTa 

M1i1HtKTepcr00 HayK1i1 1i1 sb1cwero 06pa300aH111si Pocrni;,cKoi;, ct>et1epau111111. 

<Det1epanbHoe rocy.QapcrseHHOe asTOHOMHoe o6pa3osaTenbHOe y4pe)K,D,eH111e 

sb1cwero 06pa300aH111si «YpanbcK111i;, ¢e.D.epanbHb1i;, yH1110eprnTeT 111MeH111 nepsoro 

npe3"1.D.eHTa POCC"1"1 6. H. EnbUlllHa» (Ypct>Y) 

nporpaMMa BCTynHTenbHblX HCnbtTaHHH B acnHpaHTYPY 

03.06.01 - «CIJH3HKa H aCTpOHOMHR » 

CTp. 19 H3 19 

<DyH.uaMeHTaJibHOH 11 rrp11Knamrnii cpmHKH HEH 
(Ha.JBatt11e HHCrnTyrn) 

~ 
(nollnHcb) 

(Kont.JaHOBa C.f.) 

L{11peKTop I1H<D0 
(Ha.JBaHHe HHCTHTYTa) 
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