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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Huctunmmaa  «Multidimensional — gravity» BXoauT B IporpaMmy  MarucTpaTypbl
«['paBuTanus, KOCMOJIOTHS U PEIATUBHCTCKAs acTtpodusmka» 1o HanpasieHuio 03.04.02
«Duszukay» u u3ydaercs B 3 cemectpe 2 Kypca. Jucuumimny peanusyer Kadenpa rpaButanuu u
KOCMOJIOTHH . JIMCIMIUIMHA COCTOUT U3 9 pa3nenoB U 9 TeM U HampaBlieHa Ha U3y4EHHE OCHOBHBIX
MOHATHM aHaNIM3a Ha MHOTO00pa3usx U MPUMEHEHHE ero B MPOCTEHIINX MHOTOMEPHBIX MOJIEISIX
KOCMOJIOTMYECKOT0 THIIA.

Llenpto OCBOEHHUS IUCHUIUIMHBI SBJseTCS (OPMUPOBAHHWE 3HAHMM M BBIYMCIUTEIBHBIX
KOMITETEHITMI B YaCTU M3Y4YCHHS] OCHOBHBIX MOHSTHN aHAIM3a HA MHOTOOOPa3UsIX U MPUMECHCHHS
€ro B IPOCTEHIINX MHOTOMEPHBIX MOJENIAX KOCMOJOTHYECKOro THIIa, a TaKkxke (popMupoBaHHE
MaTEMaTHYECKH CTPOTO MOAXO0Ja K PEIICHUI0 337a4 MHOTOMEPHOW T'paBUTAIMH, B TOM YHUCIE C
HCIIOJIb30BaHUEM JIArPAHKEBOTO MOAXO0AA.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne aucuuIuInHbl «MHOromepHasi rpaBUTallMs» HAIpaBiIeHO Ha (OpPMUpOBaHUE Yy
00yJaroImuxcs CIEAYIONINX KOMIIETCHIINHN (YaCTH KOMITETECHIINN ):

Tabnuya 2.1. Ilepeuenv kommnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOUW NUCUMUTUIMHBI)

Cnoco0eH omnpenensiTh u
PCAIN30BLIBATE IIPUOPUTETHI
YK-6 COOCTBEHHOM JEATSIILHOCTH U
CIOCOOBI €€ COBEPIIICHCTBOBAHHUS

HA OCHOBE CAMOOIICHKH

VK-6.2 BeipabaTeIBa€T HHCTPYMEHTHI U METOABI YIPaBICHUS
BpPEMEHEM IIPH BBINOJIHEHUH KOHKPETHBIX 3ajay, IPOEKTOB, Iiefel;

CnocobeH npuMeHsTh
(yHaMeHTanbHbIE 3HAHNUS B
00yacTi PHU3HUKY IS perIeHUs

Hay4YHO-HUCCIIEI10BATENbCKUX OIIK-1.1 3Haer oCHOBHBIE HAIIPABJICHUSI Pa3BUTHUSI COBPEMEHHOM
OIIK-1 3aj1ad4, a TaKKe BIIAJICTh OCHOBaMH |(PU3UKH U COBPEMEHHbIE METOIMKH MPETIOIaBaHus (PU3NIECKUX
TIeJIarOTMKH, HEOOXOJUMBIMH JUIS | AUCIUIUINH;

OCYIECTBIICHUS
MpPEno1aBaTeNbCKOM
JIeSITeIbHOCTH;

Crioco0eH caMOCTOSITENBHO
CTaBUTb KOHKPETHLIC 3a/1a4n
Hay4YHBIX I/ICCJ'IC,E[OBaHI/Iﬁ B
o0macTi PU3NKH U
perIaTh UX ¢ MOMOIIBIO
COBPEMEHHOH armaparypbl 1
MH()OPMaLMOHHBIX TEXHOJIOTHH ¢
UCTIONIb30BAaHMEM HOBEHIIIETo
POCCHICKOTO U 3apy0ex HOT0
OIlbITa

ITK-1.1 3HaeT OCHOBHBIE CTPATEIHH UCCIICIOBAHAN B BRIOPAaHHOM
obnactu pusukw, Kpurepud 3P PeKTUBHOCTH, OTPaHUICHUS
MPUMEHHUMOCTH;

IK-1

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuaa «MHOTOMepHasi TpaBUTAIMS» OTHOCHTCS K 00s3aTenbHOM yactu Onoka |
«Aucuummmael (MOTynn)» 00pa3oBaTEIHLHON MPOTPaMMBbI BBICIIIETO OOpa30BaHMUS.




B pamkax o0pa3oBaTenbHOM MPOTpaMMBl BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe

OCBaMBaIOT

npyrue

IUCIUTIINHEI

W/WIN  TPaKTUKH,

CIOCOOCTBYIOITHE

JOCTHXKCHHIO

3aIlJIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA U CIIUIIIIMHBI ((MHOFOMCpHaH I'paBHUTAlUA.

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUNICEHUIO
3aNIAHUPOBAHHBIX PE3YIbMAaAmo8 0C80EHUS OUCYUNTIUHB]
IIpenmecTByomue IMocaenyrwmmue
u_lI(Iqu Hauvenosanne I[PICE)II/II:[JII/IHBI;IMOILIII}’JIH, I[HCIII/[I[JII/IJ:I{I/;[HOII}’JIH,
KOMIICTCHIIMN * *
NMpaKTUKHA NMpaKTUKHA
Modern problems in physics;
Philosophical problems in science;
History and methodology of
physics;
CriocoGeH oTpemensTh 1 General astronomy;
peann3oBbBaThH pHopuTeThl | Quaternion Algebra, Fractal Space
VK-6 cOOCTBEHHOM IesTenpHocTH | and Gen_er_al _Theory of Mechanics; Prediploma practice;
1 CIIOCOOHI €€ Relativistic astrophysics and
COBCPHICHCTBOBAHUS HA C05m0|Ogy;
OCHOBE CAMOOICHKH Classical gravity theory;
Introduction to classical field
theory;
Special physics practice;
CnocobeH MPUMEHSTh Pedagogical practice;
(byHIaMeHTaNbHbIC 3HAHUS B Scientific research work;
obnactu pusuku s Quaternion Algebra, Fractal Space
PpeLICHUs HAy4HO- and General Theory of Mechanics;
HCCIENOBATENBCKUX 3a1a4, a Relativistic astrophysms and Research Work:
OIIK-1 TaK)Ke BJIaJIETh OCHOBAMU cosmology;
e IarOT MKH, Classical gravity theory;
HEOOXOAUMBIMH JIJISI Introduction to classical field
OCYIIIECTBIICHUSI theory;
MPENOIABATENLCKOU Modern problems in physics;
JIEATEIILHOCTH;
Pedagogical practice;
Scientific research work;
Quaternion Algebra, Fractal Space
and General Theory of Mechanics;
Reference frames**;
Advanced theoretical physics I1**;
CriocobGeH caMOCTOATENBHO Black hole and wormhole
CTaBUTh KOHKPETHbIE 33][a4r physics**;
HAYYHBIX UCCIIEIOBAHUI B Stellar evolution and galaxy
obnactu Gpusuku 1 dynamics**;
pemiaTh X ¢ MOMOIIBIO Advanced theoretical physics I1**; | Prediploma practice;
IK-1 COBPEMEHHOH armaparypbl 1 Quantum field theory**; Research Work;

HHPOPMALMOHHBIX
TEXHOJIOTHH C
HCIIOJIb30BaHUEM
HOBEHILIEr0 pOCCUUCKOTO U
3apy0eKHOTO OITbITa

Theory of the atomic nucleus**;
Relativistic astrophysics and
cosmology;

Classical gravity theory;
Introduction to classical field
theory;

Special physics practice;
Advanced theoretical physics 111**;
Particle and quark theory**;
Action-at-a-distance physics**;

* - 3aMONHACTCS B COOTBETCTBHUH ¢ MaTpuieii komnerenuii u CYII OIl BO

** - 3NIeKTUBHBIC TUCIIMIIMHBI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUIbI YYEBHOMN PABOTHI

O6mas TpynoeMkocTh nucturuinHabl «Multidimensional gravity» cocTaBisieT «3» 3a4eTHBIC €TUHUIIBL.
Tabauya 4.1. Buowvl yuebHOl pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOCPAMMBL 8bICUE20 00pPA308aAHUSL OJiIsl OYHOU (HOopMbl
00yuenus.

Bun yueOHoii padoThI BCETO, ak.u. CEMech pCE)
Konumaxmmnas paboma, ax.u. 54 54
Jlexuuu (JIK) 36 36
Jla6opartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma oby4arowuxcs, ax.u. 36 36
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunvl (Mo0Yis) no udam yueoHou pabomol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xaHue pa3aesa (TeMbl)

Bun
yueOHoit
padoThI*

Paznen 1

DJIeMEHTHI aHAIN3a
B 0aHAXOBBIX
MPOCTPAHCTBAX

11

JIuneitHble HOPMUPOBAHHBIE IPOCTPAHCTBA,
0aHaXOBBI IPOCTpPaHCTBA. JIMHEHHBIE 0TOOpaKEeHUS
6aHaxoBBIX pocTpaHcTB. Auddepenmmpyemoie
oToOpakeHHs OaHAXOBBIX IMPOCTPAHCTB (TI0
®peme). [IpousBonnas Opente. [IpousBoanas
Komro3uuuu GpyHkuid. Teopema 00 oOpaTHOI
($yHKIMH.

JK, C3

Paznen 2

I'mankue MHOTOOOpa3Hs.

2.1

KapTta Ha MHOecTBe. I Tagkas cornacoBaHHOCTb
KapT. ATiac, ’KBUBAJICHTHBIE aTJIaChl, TIOJIHBIH
arnac. ['mankoe muorooGpasue. [Ipumeps! rmagkux
MHoroo6pasuii. [IpousBenenne MHOrooOpasuii.
Tormoorus rmagKux MHOT000pa3nii.

JIK, C3

Pazpnen 3

['mapkue oToOpaxkeHus
MHOT000pa3uii.

3.1

I'magkue otoOpaskeHHss MHOT00Opasnii -
Mopdu3MBL. [IprMepsI TIagKux 0TOOpaKEeHHUH.
Kommnoszumus rmagkux orodpaxennii. [lorstue
Kateropuu U pyHKTOpa. Kateropus rmaaxkux
MHOT000pa3mid. [IppuMepsI TrIafKuX MHOTO0Opa3Hii.

JIK, C3

Paznen 4

Kacarenbubie
MIPOCTPAHCTBA U
KacaTeNbHbIE
0TOOpaKEHHUS

41

Kacarenbnslii BekTop B Touke. Kacarensnoe
IIPOCTPAHCTBO (K IIaIKOMY MHOT000pa3nio) B
touke. KokacarenpHoe mpocTtpancTBo. KacareiapHoe
0TOOpaKeHHE B TOUKE, OTBEYAIOLIEE INIaJAKOMY
otobpaxenuto. KacarensHoe oToOpakeHue
KOMIIO3HUITUH TIAJAKUX 0ToOpaxkeHuil. basuc B
KacaTeJbHOM NPOCTPAHCTBE, NOPOKACHHBIN
kaptoit. luddepennnan BemecTBeHHO3HAYHON
¢yHKumn. [lyanbHbI 0a3uc B KOKacaTeIbHOM
MIPOCTPAHCTBE.

JIK, C3

Paznen 5

DneMeHTHI (IICeBIO-)
PUMaHOBOM I'€OMETPUH

5.1

Mertpuka Ha TMHEHHOM NpOCTpaHCTBE. MeTpuka
Ha I'JIaIKOM MHOT000pa3ny. 3aluch METPHKH B
kapte. CumBonsl Kpuctoddemns-Llsapma. Tenzopsr
Pumana n Puyum, ckanspHast KpuBU3HA.
KoBapuaHTHas npousBoHas. Y paBHEHUSA
reoge3nyeckux. OCHOBHBIE CBOHCTBA TEH30pa
Pumana. ToxzaectBo bpsHKkuU.

JIK, C3

Paznen 6

MHoromepHasi MOJICIb
KOCMOJIOTMYECKOT'O THIIA C
JMaroHaJIbHOM METPUKOI.

6.1

KommonenTts Ten3opa Pumana u Puaun ams
JIMaroHaJIbHOW MeTpuKH. JlarpanxeBo
IIPEJICTaBICHUE I BAKYYMHOU MOJIEIIH C
LENOYKOH OJHOMEPHBIX IPOCTPAHCTB.
MunucynepMeTpyKa U €€ quaroHann3anus.
OyHkus Xoa. PemreHne ka3HEpOBCKOro TUMA B
TapMOHUYECKOM U CHHXPOHHOM BPEMEHAX U €ro
000011IeHNe Ha CITy4ail ABYX PUYYH-TIOCKUX
(axropnpocTpaHcTB. KBaHTOBBIH Cirydaii:
ypaBHeHue Yuiepa-JeBurra u ero pemexue.

JIK, C3

Pazngen 7

MuoromepHoe
mpocTpancTBo ae-Currepa.

7.1

N-mepHOe pocTpancTBO ae-Cutrepa dSn.
I'mo6ansHO ompeenéHHas METPpUKa, OTIHCHIBAOIIAS
pacuupenue (n-1)-mepHoit chepsl. YpaBHEHHSs
DWHIITEHA ¢ KOCMOJIOTHIECKON MTOCTOSTHHOM.
ITposepka pemenus st dSn. O6o0IeHNne pemeHus
HAa CcIy4aii, Koraa BMecTo (n-1)MepHoii chepsl -
MIPOCTPAHCTBO DUHIITENHHA CO CKAJSPHOI
KpuBH3HO# (n-1)(n-2).

JIK, C3

Paznen 8

MHoromepHas
rpaBUTALIMOHHAS MOJAETD C
aHU30TPOMHOMN KUIKOCTBIO

8.1

(N+1)-mMepHas rpaBUTAl[HOHHAs MOJEIb C
OJTHOKOMIIOHEHTHOH aHU30TPOMHOM KUAKOCTBIO.
VYpaBHeHus OWHIITEHA. Y paBHEHNE
HENPEPHIBHOCTH U €ro UHTerpai. Jlarpanxkeso

JK, C3




Homep | HammeHnoBaHue pa3nena
pasaeaa JUCIHUILITHHBI

Bun

Coaep:xanue pasaesa (TeMbl) yueOHOM

padoThr*

HPOCTPAHCTBA.

MpeAcTaBlIeHUE ypaBHeHUN DifHInTeHa. TouHble
pELIEHUs CO CTENEHHBIM U 9KCIIOHEHIUAJIbHBIM
MOBEJICHUEM MacITaOHbBIX (hakTopoB. [Ipumepsr
pelieHnii ¢ YCKOPEHHBIM paclIMpeHUueM 3MEepHOTro

MHuoromepHas

Bremnrane GpopMbI Ha TIIaIKOM MHOTO00pa3ui,
BHEIITHEee NPON3BEICHNE, BHEITHAHN A depeHIra.
MHoroMepHas rpaBUTallHOHHAst MOJIEIIb C IIOJIEM

Paznmen 9 |rpaBuTanIMOHHAS MOJEIH C 9.1 BHemrHeH Gopmel. JlarpaHkeBo MpeacTaBIeHIE JIK, C3

TI0JIeM BHEIIHEH (OpMEI

IIPOCTPAHCTB.

YpaBHEHH ABIDKEHUA I Sp-OpaHHOTO aH3aTIA.
Sp-OpaHHBIEe pemeHns ¢ IMeMoYKoil 1-MepHBIX

* - 3anonasercs Tonpko o OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwl,; C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneyerue OUCYUnIUHbL

Tun ayauropun

OcHaleHue ay1uTOpUHU

Crnenmnanu3npoBaHHoe
yueOHOe/1adopaTopHoe
obopynoBanmue, IO u
MaTepuabl 1J1s1 0CBOECHHSA
AMCUMILTUHBI
(mpu HEOOXOTUMOCTH)

JlexumonHuas

Aynuropus ISl IPOBEICHUS 3aHATHI
JIEKIMOHHOI'O TUIIA, OCHALLEHHAs
KOMIUIEKTOM CIIEUaIN3UPOBAaHHON MeOenu;
JOCKOM (3KpaHOM) M TEXHUYECKUMU
CpeICTBaMHU MYJIbTHMEINA IPE3EHTALNM.

CemuHapckas

AyauTopus Juisl IpOBEICHUS 3aHATUI
CCMHUHAPCKOI'0 TUIIA, TPYIIIOBBIX U
VHJIMBU1yaJIbHBIX KOHCYJIBTALINM, TEKYILErO
KOHTPOJIA U MPOMEKYTOUYHOM aTTECTALNH,
OCHAIICHHAs] KOMIIJIEKTOM
CHeIUaTu3UPOBAHHON MeOen U
TEXHUYECKUMH CPEICTBAMU MYJIbTUMEINA
IIPE3CHTALNMN.

Jns
CaMOCTOSITEIbHON
paboTHI

AymuTopus Ui CaMOCTOSITENIbHONW PabOThI
oOydJaroruxcs (MOXKET UCTIOJIB30BATHCS IS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTAINH), OCHAIIEHHAs KOMIUIEKTOM
CIeLMANIN3UPOBaHHON MeOenu 1
KoMmbroTepami ¢ goctynoM B SUOC.

* - ayIUTOPHS IAJIsT CAMOCTOSATENIbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIbHO!

7. YYEBHO-METO/JUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHosHas numepamypa:
1. b.A. IyoposuHn, C.I1. HoBukos, A.T. ®omenko, CoBpeMeHHasi reoMeTpus, - M.:
Hayxka, 1979. — 759 c.
2. JLA. JJannay, E.M. JIudmm, Kypc Teoperndeckoit puzuku. T. 2. Teopus momns, - M.




Hayka, 1973. — 504 c.

3. C.C. Kokapes, Beenenue B 00111y0 TEOPHIO OTHOCUTEILHOCTH: Y4eOHOE ITocooue —
Spocnasns, Apl'Y, 2010. — 368 c.

4. V.R. Gavrilov, V.D. Ivashchuk and V.N. Melnikov, Integrable Pseudo-Euclidean
Toda-like Systems in Multidimemsional Cosmology with Multicomponent Perfect Fluid., J.
Math. Phys., V. 36, No 10, 5829-5847 (1995) (gr-qc/9407019).

5. V.D. Ivashchuk and V.N. Melnikov, Exact solutions in multidimensional gravity with
antisymmetric forms, topical review, Class. Quantum Grav., V. 18, R82-R157
(2001);hepth/0110274
Lononnumenvnasn numepamypa:

1. M.M. IoctHukoB. Jlekuu o reometpun. Cem. V: Pumanosa reomerpust — M.:
®axropuain, 1998.- 496 c.

2. 10.C. BnagumupoB. [IpocTpaHCTBO-BpeMsi: SBHBIE U CKPBIThIE PA3MEPHOCTH. - M.:
Hayxa, 1989.

3. P.M. Younu, O6mias reopust otHocutenbHOCTH. [lep. ¢ anrmuiickoro nmox pen. M.JI.
byx6unzaepa, C.B. Uepsona. — M.: PYJIH, 2008. — 693 c.

4. B.1. Apnonba. Marematrueckue METOIbI KJJacCUYecKol MmexaHuku. - M. Hayka,
1979. — 432c.

Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « nmepremy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII

Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas Oubanoreka onnaiiu» http://www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- OBC «KoncynbraHT cryfenta»y www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/

- nouckoBas cucrema Anaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a nanubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosmenvrol pabomol 00y4arOWUXcs npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuit o qucuumiuHe « MHOrOMepHasi TpaBUTAIUS.

* - Bce y4eOHO-METOANYECKHE MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcsl B COOTBETCTBUHM C JAEHCTBYIOIUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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