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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuunnuna «MHoOroMepHas TrpaBUTalUs» BXOJUT B MpPOrpaMMy MarucTpaTypbl
«["paBuTalus, KOCMOJIOTHSI M PEISATHBUCTCKas acTpodu3uka» 1o HampasieHuo 03.04.02
«Dusnkay» u uzydaercs Bo 2 cemectpe 1 kypca. Qucnumnuny peanusyer Kadenpa rpaBuranuu u
KOCMOJIOTHH . Jlucuuruinaa cocTouT u3 9 pa3ienos U 9 TeM U HampapiieHa Ha U3yYeHHE OCHOBHBIX
MOHATUN aHAIN3a HA MHOT0OOpa3usxX U MPUMEHEHHE €ro B MPOCTEUIINX MHOTOMEPHBIX MOJIETISAX
KOCMOJIOTUYECKOTO THUIIA.

[lenpto OCBOCHUS TUCIUIUIMHBI SBISETCS (OPMUPOBAHWE 3HAHMA W BBIYMCIUTEIBHBIX
KOMITETEHIIMI B YaCTU U3y4YEHHs] OCHOBHBIX MOHSTUN aHallM3a Ha MHOTOOOPa3UsIX U MPUMEHEHUS
€ro B MPOCTEHINNX MHOTOMEPHBIX MOJENISIX KOCMOJOTHYECKOT0 THIIA, a Takxke (popmupoBaHUE
MaTEeMaTHYeCKHU CTPOro MOAXO0Ja K PEIICHHI0 33Jad MHOTOMEPHOW I'paBUTAIMHM, B TOM YHUCIIE C
HCII0JIb30BAaHUEM JIArPAHKEBOT'O MOAXO0AA.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne AUCHUIUIMHBI «MHOrOMEpHasi rpaBUTAllMsS» HAIpaBiIeHO Ha (OPMHUPOBAHHUE Y
o0y4aromuxcst CAeAYIONINX KOMIETEHIHH (YaCTH KOMIIETSHIIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl 10CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW IHUCIUILIIHEI)
CriocobeH ompenensiTh 1 YK-6.2 BripabaTsiBaeT HHCTPYMEHTHI M METOJIBI YIIPABIICHHS
peaIn30BBIBATh IPHOPUTETHl  |BPEMEHEM IPH BHITTOJHEHUH KOHKPETHBIX 33/1a4, IIPOCKTOB, HEIEH;
YK-6 coOcTBeHHOM AearenbHocTH 1 | YK-6.3 AHanmu3upyeT CBOM pecypchl M UX Mpeeisl (ITIHOCTHEIE,
CIIOCOOBI €€ COBEPUICHCTBOBAHUS |CHTYaTHBHBIC, BDEMEHHBIC | T.JI.), JUIS YCIICIIHOTO BBITOIHEHUS
Ha OCHOBE CAMOOIEHKH MIOCTABJICHHOH 3a1aum;

Cnocob6eH npUMeHATh
(byH1aMeHTalbHbIe 3HAHUS B
ob6macTi GU3NKH 1 PEeLIeHUs

Hay4HO-HUCCIIEI0BATENbCKUX OIIK-1.1 3HaeT oCHOBHBIC HAIIPABICHUS PA3BUTUS COBPEMEHHON
OIIK-1 3a7a4, a TakKe BJIAJeTh OCHOBaMH |(H3UKH U COBPEMEHHBIE METOINKHU MPETOAABaHUS (PH3UUECKUX
MIe1arOT'MKH, HEOOXOJUMBIMHU IS | AMCIIUTIINH;

OCYIECTBIICHUS
MPernoiaBaTeNbCKON
JIeATeNIbHOCTH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuaa «MHOroMepHasi TpaBUTAIMs» OTHOCHTCS K 00s3aTenbHOM yactu Omoka 1
«ucuummuael (MOysn)» 00pa3oBaTEIHLHON MPOrpaMMBbl BBICIIIETO OOpa30BaHMUS.

B pamkax o0Opa3zoBaTesbHOM NporpamMMmbl BBICIIETO O0pa30BaHUS OOYYaIOIIMECS TaKXKe
OCBaMBAIOT  JIpyrMe€ JMCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIJIaHUPOBAHHBIX PE3YIbTATOB OCBOEHUS AUCIUILINHBI « MHOrOMEpHas FpaBUTALIUS.

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpexmecTByOmme IMocaenyrommme
HIngp Hanwenosanue uncﬁnI:mnHBJMOI)IJIme, uncunnnnl:lilll:auonynﬂ,
KOMIIETEHIN U . .
MPAKTHKH MPAKTHKH
VK-6 Crioco0eH omnpeensiTh 1 COBpeMe_nge np06neML_1 ¢usuky; | [IpenauruioMHas NpakTHKa;
peaTM30BBIBATH IPUOPUTETHI Relativistic astrophysics and HayunbIii cemunap;




IIpeamecrByonue Hocaenywomue
Mug Haumenosanue uncﬁninnﬂmymolg JIH le/lCl.ll/ll'l.]'lPlllIl)l:l/I:/IHOH JIH
P KOMIIEeTeHIHH . o, . o,
NPaKTHKH NPAKTUKH
CcOOCTBEHHON NEATEILHOCTH cosmology; Ilemarornka BEICIICH IIIKOJIBI;
1 CII0CO0HI e¢ Classical gravity theory; Hcropus u pumocodpus HayKu;
COBEPINCHCTBOBAHHUS HA Quaternion Algebra, Fractal Space | Approximate methods in
OCHOBE CaMOOLIEHKH and General Theory of Mechanics; | theoretical physics;
Crmoco0OeH pIMEeHATh
(by'H)IaMeﬂTaJ'H)HLIe 3HAaHUA B HezlaromquKaa IMpaKTHUKa,
obnactu pusukm 115 Scientific research work;
CoBpeMeHHbIE TPOOIEMBI (HH3HUKH; )
pelIeHns Hay4HO- - . . Research Work;
Classical gravity theory; .
HCCIIeI0BaTEIbCKUX 3a/1a4, a . Hayunbiii cemunap;
Quaternion Algebra, Fractal Space .
OIIK-1 TaKXK€ BJI1aJACTh OCHOBaAMU Hezlaromlca BBICHICH IIKOJIBI;

[1eJIarOTUKH,
HEOOXOIUMBIMH IS
OCYIIECTBICHUS
IIpenoaaBaTebCKON
JIEATENILHOCTH,

and General Theory of Mechanics;
Scientific research work;

HUcropust u punocodus Haykwy;
Approximate methods in
theoretical physics;

* - 3aMONHSACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyI0EMKOCTh TUCHHUILTUHBI «MHOTOMEpHAs TPABUTAIIHS COCTABISET «3%» 3aUETHBIC SMHHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHuUsi 00pA308amMenrbHOU NPOSPAMMbL BblCUe20 00paA308aHus Olisi OYHOU (HopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec2T pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 27 27
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEP)KAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Cooepoicanue oucyuniunvl (MoOyis) no 8u0am y4eonoi pabomoi

Bun
Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pa3neia JUCHHITHHBI %
padoThI
JlnHeltHpIe HOPMUPOBAHHEIE TPOCTPAHCTBA, OAHAXOBEI
npocTpaHcTBa. JIuHeliHbIe 0TOOpaXKeHUs OaHAXOBBIX MPOCTPAHCTB.
DNeMEeHTHI aHalln3a B DeMeHTHI aHajK3a B 0aHAXOBBIX
Paznen 1 11 Huddepennupyempie 0TOOpakeHUs 6aHAXOBBIX MPOCTPAHCTB (110 JIK, C3
6aHaxOBBIX MPOCTPAHCTBAX MPOCTPaHCTBAX
Opee). [IpousBoguas Openrte. [Ipon3BogHAS KOMITIO3UIIUN
¢ynkimii. Teopema 00 00patHOi QyHKIUH.
KapTta Ha MHOecTBe. I Tagkas cormacoBaHHOCTh KapT. ATiac,
SKBUBAJICHTHBIE aTJIachl, MOJHBIH atiac. [mankoe MHOrooOpasue.
Paznen 2 |I'mankue MHOrOOOpa3us 2.1  |I'magxue MHOTOOOpa3us ’ N p N JIK, C3
[Ipumeps! rragkux MHOTO0Opasuid. [IponsBeneHne MHOTOOOpasHii.
Tormomorust TIaAKIX MHOTO00pasHii.
I'mapkue otoOpaxkernss MHOT000Opa3uii - Mophu3MeL. [Ipumepsr
I'magkwe oToOpaXkeHUs . TIIAAKIX 0ToOpaxkeHnit. KoMmo3umus riragkux oToOpakeHHH.
Pasgen 3 A P 3.1 I'mapkue oToOpaXkeHU MHOTO00Opa3wid I P 1 A P JIK, C3
MHOT'000pa3Hii. [onsarue kareropuu u GpyHkTOpa. Kareropus rmaaxmx
MHOT000pa3mid. [IpuMeps! rmakux MHOT00Opa3uil.
KacatenpHbIi BekTOp B TOUKe. KacaTempHOe MpoCTpaHCTBO (K
TIIAAKOMY MHOT000pa3nio) B Touke. KokacaTemsHOE IPOCTPaHCTBO.
KacaTtenpHOe 0TOOpaxkeHne B TOUKE, OTBEUAOIIEE TTIaIKOMY
KacatenpHbIe IpocTpaHCcTBa U KacaTenpHbIe IPOCTpaHCTBA U KacaTeJIbHBIC
Paznen 4 41 oTtoOpaxeHuo. KacarenpHoe 0TOOpakeHHUEe KOMITO3UIIUH TIAAKUX JIK, C3
KacaTeJbHbIe OTOOPasKeHHS 0TOOpaskeHHS . .. .
otoOpakeHHni. ba3uc B kacaTeIbHOM NPOCTPAHCTBE, HOPOXKIEHHBII
kaprtoil. [{nddepennnan BemecTBeHHO3HAYHON HYHKIUH.
JyanpHbIi 6a31uC B KOKacaTeJIbHOM IPOCTPAHCTBE.
Merpuka Ha TMHEHMHOM IPOCTPAaHCTBE. MeTpuKa Ha IIaJKOM
MHOroo0pa3uu. 3anuck MeTpukH B kapre. CumBousl Kpucroddes-
DnemenTsI (TICEBI0-) N
Paznen 5 HMAHOBOM FeOMETOHH 51 DOneMeHTHI (TIceBa0-) puMaHoBoi reometrpun | [IIBapma. Tensops! Pumana u Pudaum, ckanspHas KpuBH3HA. JIK, C3
p p KoBapuaHTHast Ipon3BOHAS. Y paBHEHUS TEOIE3NICCKUX.
OcHoBHbl€ cBoicTBa TeH30pa Pumana. ToxzaecTBo besHkH.
Kommnonents! Ten3opa Pumana u Puyun g quaroHaisHoi
METpHKH. JlarpaHkeBo nmpelcTaBiIeHHe Uil BAKYYMHOW MOJIEIH C
MHoromepHas MOAeNb LIETIOYKON OJTHOMEPHBIX IPOCTPAHCTB. MUHUCYNIEpMETPHKA U €€
MHoromMepHast MOAEIb KOCMOJIOTHYECKOTO
Pazgen 6 |KOCMOJOTHYECKOTO THTIA C 6.1 . o nuaroHam3anus. OyHkiust xona. Pemenune kazneposckoro tuna B | JIK, C3
N . THTA C AUATOHAJIBHON METPHUKOH.
JIMarOHATbHOM METPUKOM. TapMOHHYECKOM M CHHXPOHHOM BpeMEHax U ero 00o0mieHne Ha
ciTydail IByX pU9I4YH-TIIOCKUX (hakToprpocTpaHcTB. KBaHTOBBIH
ciayvai: ypaBHeHue Yunepa-JleButra u ero pemiexue.
Paznen 7 | MHOrOMEpHOE IPOCTPAHCTBO 7.1 MHoromepHOe mpocTpaHCcTBO ae-Cutrepa. N-mepHoe npocTpancTBo ne-Cutrepa dSn. 'mobanpHO JIK, C3




Bun

Homep HaumenoBanmue pasgeia .
HaumeHoBaHue TeMBbI Copep:xaHue TeMbl y4eOHo
pas3nesa JAUCHHILTAHBI .
padoThI
ne-Currepa. omnpenenéHHas METPUKa, OMKCHIBAOIIAs paciupeHue (n-1)-MepHoi
chepbl. YpaBHeHH DHHINTEHA C KOCMOJIOTHYECKON TIOCTOSTHHOH.
[IpoBepka pemenns anst dSn. O600IICeHNE pelIeHNs Ha CITydaii,
Korza BMecto (n-1)MepHOH cepsl - MpOoCTpaHCTBO DUHIITEHHA CO
CKaJIIpHOM KpuBH3HOM (n-1)(n-2).
(N+1)-mepHas rpaBHTALlHIOHHAs MOJEJIb C OXHOKOMIIOHCHTHOM
AQHU30TPOIHOM )KUIKOCTBIO. Y paBHEHUsI DUHIITEWHA. Y paBHEHUE
MuoromMepHast HETIPEPBIBHOCTHU | €T0 HHTETpal. JlarpaHkeBo IpencTaBiIeHIe
MHoromepHasi rpaBUTallMOHHAs MOJIEIb C e .
Paznen 8 |rpaBUTaniMOHHAs MOJEIB C 8.1 . ypaBHeHMI DifHIITeHA. TOUHBIE pEIIeHHs CO CTEIIEHHBIM U JIK, C3
N AQHU30TPOIHOI KHUIKOCTHIO
AQHU30TPOIHOI KHUIKOCTHIO 9KCIIOHEHIIMAILHBIM MOBEAEHHEM MaCIITaOHbIX (akTOpOB.
[IpuMeps! pemieHN ¢ YyCKOPEHHBIM PAacIIMPeHHEM 3MEpHOTro
IPOCTPAHCTBA.
BHemrHre popMbl Ha TJ1aJJKOM MHOTO00Opa3uH, BHEIIHEES
MHuoromepHas Npou3Be/ieHHe, BHEIIHUN nuddepenpan. MHoromepHas
MHoromepHast rpaBUTallMOHHAs MOJIEIb C .
Pasnen 9 |rpaBuTanmoHHas MoJeNb ¢ 9.1 TpaBUTAIMOHHAS MOJETH C TIOJIeM BHEUTHeH (popMbl. JlarpamxeBo JIK, C3

TI0JIEM BHEIIHEH (OPMBI

TI0JIEM BHEIIHEH (OPMBI

TIPEACTaBICHNE YPaBHEHUH IBI)KEHHSA AJIsI Sp-OpaHHOTO aH3aTIa.
Sp-OpaHHble pemIeHns ¢ NeTOYKOH | -MEepHbIX MpPOCTPaHCTB.

* - 3anonasieTcs Toabko mo OUHOW dopme oOyuenus: JIK — nexyuu, JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HEOOXOTUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynutopus s IPOBEICHUS 3aHATHI
JIEKIMOHHOTO TUIIa, OCHAILIIEHHAs
JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOeIH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeICTBAMU MYJIbTHMEINA TPE3CHTAIINN.

AyauTopus Juisl IpOBEICHUS 3aHATUI
CEMHUHAPCKOT0 TUIIA, TPYIIOBBIX U
VMHJIMBU1yaJIbHBIX KOHCYJIBTALIMM, TEKYILErO
KOHTPOJISI U IPOMEKYTOUHOM aTTEeCTallUH,

CemuHapckas
OCHAILIEHHAs] KOMIUIEKTOM
CHeIUaIu3UPOBAHHON MeOen U
TEXHUYECKUMH CPEJICTBAMU MYJIbTUMEINA
IIPE3CHTALNMN.
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
Tins o0yJaromuxcs (MOXKeT UCTIONb30BATHCS IS
. | IpOBeIEHNs CEMUHAPCKUX 3aHATUN U

CaMOCTOSITEJIbHOU 9

KOHCYJIbTaIMi1), OCHALIIEHHAs! KOMIIEKTOM
paboTsl

CIIeMaIM3UPOBAHHON MeOenu 1
KoMnbroTepami ¢ gocrynom B SUOC.

* - ayIUTOpHS JJIsL CAMOCTOSTENbHOM paboThl obyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:

1. B.A. lyopoBun, C.I1. HoBukog, A.T. ®omenko, CoBpeMeHHast TeoMeTpus, - M.:
Hayxka, 1979. — 759 c.

2. JLA. Jannay, E.M. JIudmmm, Kypc Teopernyeckoit puszuku. T. 2. Teopus nomns, - M.
Hayka, 1973. — 504 c.

3. C.C. Kokapes, Brezienue B 00111y10 TEOpUIO OTHOCUTEILHOCTH: y4eOHOE MOCOOHe —
SApocnasis, 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
Jononnumenvnas numepamypa:

1. M.M. [loctaukoB. Jleknuu o reomerpun. CeM. V: Pumanosa reomerpust — M.:
®akropuain, 1998.- 496 c.

2. 10.C. Binagumupos. IIpocTpaHCTBO-BpeMsi: SIBHBIE U CKPBITHIE PAa3MEPHOCTHU. - M.
Hayxka, 1989.




3. P.M. Yonnu, O6mas Teopust otHocutenbHocTu. Ilep. ¢ anramiickoro nox pen. M.J1.
byxounnepa, C.B. Uepona. — M.: PYJIH, 2008. — 693 c.
4. B.1. ApHonba. Matematnueckue METObI KJIaCCUUECKOM MexaHuku. - M. Hayka,
1979. — 432c.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:
1. ObC PYIH u croponnue 9bC, K KOTOPBIM CTYA€HTHI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAaHMUH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTpoHHO-0mommoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- ObC «YHuBepcurerckas 6udimoreka onnaita» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHCynbpTaHT cTyeHTay www.studentlibrary.ru
- OBC «Tpounkuii mocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBbI
- DIIEKTPOHHBIN (DOHJT TPABOBON ¥ HOPMATUBHO-TEXHUYECKOM JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- nouckoBas cucrema Google https://www.google.ru/
- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 0151 CAMOCMOAMENbHOU pabomul 00Y4AOWUXCA NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexuuit no qucuuninuse « MHOromepHasi rpaBUTaLUs».

* - Bce y4eOHO-METOIMYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00yUYarOIUXCsI
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOUINM MOpsiAkoM Ha cTpanulle aucuuruinasl B TYUC!
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