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1. EJIb OCBOEHMA JUCIIUITJIMHbI

HucuurumHa  «Multidimensional — gravity» BXOZMT B NporpamMMy MarucTpaTypbl
«["paBuTalus, KOCMOJIOTHSI M PEISATHBUCTCKas acTpodu3uka» 1o HampasieHuo 03.04.02
«Du3uka» u uzydaercsa Bo 2 cemectpe 1 kypca. Aucuummny peanusyer Kadenpa rpaBuranuu u
KOCMOJIOTHH . Jlucuuruinaa cocTouT u3 9 pa3ienos U 9 TeM U HampapiieHa Ha U3yYeHHE OCHOBHBIX
MOHATUM aHaJIM3a Ha MHOI000pa3usax U NPUMEHEHHUE €r0 B IIPOCTEHIINX MHOIOMEPHBIX MOJAEIAX
KOCMOJIOTUYECKOTO THUIIA.

Llenpt0 OCBOEHUS AWUCHUIUIMHBI SBISETCS (OPMHUPOBAHME 3HAHUM M BBIUYMCIUTEIBHBIX
KOMITETEHIIMI B YaCTU U3y4YEHHs] OCHOBHBIX MOHSTUN aHallM3a Ha MHOTOOOPa3UsIX U MPUMEHEHUS
€ro B MPOCTEHIINX MHOTOMEPHBIX MOJEISAX KOCMOJIOTMYECKOrO THIA, 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

IMpenmects 1 Moca u
HIngp Haumenosanne uncﬁillimflibl;;?;y.:n, zmcunorfn::l)::/);auon;nﬂ,
KOMIIETEHIINHU % -
NPaKTHKH NPaKTHKH
VK-6 CnocoGeH onpenessiTh 1 _l\/loderr] problems in F_)hysi_cs; Prediploma practice;
peanmsoBsiBath npuopuretsl | Philosophical problems in science; | Psychology of management;




HIudgp Haumenosanne mﬂﬁfﬁﬁiﬁnﬁ?ﬁn, zmclll-{aorf;l:}llill(/);auop;[;ﬂn,
KOMIIETEeH UM . .
NPAKTHKHU NPAKTHKHU
COOCTBEHHOMU JEATEIBHOCTH Relativistic astrophysics and Scientific Seminar;
1 CIIOCOOHI ee cosmology; Pedagogy of Higher
COBEPINCHCTBOBAHHUS HA Classical gravity theory; Education;
OCHOBE CaMOOLIEHKH Quaternion Algebra, Fractal Space | History and Philosophy of
and General Theory of Mechanics; | Science;
Approximate methods in
theoretical physics;
CrnocobeH MPUMEHSTh Pedagogical practice;
(hyHIaMEHTalIbHBIC 3HAHUS B Scientific research work;
obaactu dusmicH /s Modern problems in physics; Re's ear'c_h Worlf, ]
PCLICHHA HAYHHO Classical gravity theory; Scientific Seml_nar,
HCCIIEN0BATEIbCKUX 3aaY, a . laeh I : Pedagogy of Higher
OIIK-1 TaKXe BIAJAETh OCHOBAMH Quaternion Algebra, Fractal Space Education;

[IE€JarOTUKH,
HEOOXOIUMBIMU IS
OCYIIECTBICHUS
MPENo/1aBaTeNbCKOU
JEATEILHOCTH;

and General Theory of Mechanics;
Scientific research work;

History and Philosophy of
Science;

Approximate methods in
theoretical physics;

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OIl BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O6mas TpynoeMkocTh nucuumuinabl «Multidimensional gravity» cocTaBisieT «3» 3a4eTHBIC STUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0C80eHUsi 00paA308amMenbHOlU NPOSPAMMbL 8blCUIC20 00pA308aHUSL OJisl OYHOU (DOpMbl
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. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep
pasnesa

HaumenoBanue paznena
JUCIHUILITHHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

Pazgen 1

DeMeHTHI aHaIu3a
B 0aHAXOBBIX
MPOCTPAHCTBAX

11

JluHeliHpIe HOpPMUPOBaHHBIE IPOCTPAHCTBA,
0aHaxoBBI IpOCTpaHCTBa. JIMHEHHbIE 0TOOpasKeHUS
6aHaxoBbIX IpocTpaHcTB. [luddepeHunpyemsie
oToOpakeHHs1 0aHaXOBBIX IPOCTPAHCTB (TI0
Opere). [Ipoussonuas ®pemnre. [IpousBoaHas
xomnosutun GyHKIwiA. Teopema 06 oOpaTHOH
¢$yHKIHN.

JIK, C3

Paznen 2

I'mankue MHOTOOOpA3HS.

2.1

Kapra na MHOkecTBe. ['1aaKast corinacoBaHHOCTb
KapT. ATJIac, 3KBHBAJICHTHBIE aTJIACHI, OJTHBINA
atnac. ['mankoe MHOTOOOpa3me. [lpumepsr rmaakux
MHoroo0Opa3mii. [IponsseneHre MHOT00Opa3Hid.
Tormoorus rmagKux MHOTO00pa3Hid.

JK, C3

Paznen 3

I'manxue otoOpaxkeHUs
MHOT000pa3uii.

3.1

I'magkue otoOpaskeHHss MHOT00Opasnii -
Mophu3MelL. [IpuMepsl TIaAKUX 0TOOPAKEHUIA.
Kommo3umyst rnagkux otodpaxenuit. [lonsitue
Kateropuu u pyHkropa. Kareropus rmaakux
MHoroo0Opasuii. [Ipumeps! rinagkux MHOrooopasu.

JIK, C3

Paznen 4

Kacarenpabie
MIPOCTPAHCTBA U
KacaTelbHbIE
0TOOpakeHHS

4.1

KacatenpHblit BekTop B Touke. KacatensHoe
IIPOCTPAHCTBO (K IIaIKOMY MHOT000pa3nio) B
touke. KokacarensHoe npoctpaHcTBo. KacatensHoe
0TOOpakeHHE B TOUKE, OTBEYAOLIEE TIIAAKOMY
orobpaxennto. KacarensHoe oToOpakeHue
KOMITO3HIIMH TTIaJKUX 0ToOpakeHui. basuc B
KacaTeJIbHOM ITPOCTPAHCTBE, OPOXKIEHHBIH
kaptoit. luddepennnan BemecTBeHHO3HAYHON
¢ynkiuy. [lyansHblil 6a3uc B KOKacaTelbHOM
IIPOCTPAHCTBE.

JIK, C3

Pazgen 5

DnemeHTHI (IICEBIO-)
PUMaHOBOM I'€OMETPUH

5.1

Mertpuka Ha TMHEHHOM IpOCTpaHCTBE. MeTpuka
Ha IVIAJIKOM MHOT000pa3uu. 3auch METPUKH B
kapre. CumBousl Kpucroddens-1Isapua. Tenzopsr
Pumana u Puuum, ckanspHas KpuBU3Ha.
KoBapuaHTHas npousBoHas. Y paBHEHUSA
reoge3nyeckux. OCHOBHBIE CBOMCTBA TEH30pa
Pumana. ToxnectBo besaHku.

JIK, C3

Pasnen 6

MHuoromepHas MOJEb
KOCMOJIOTHYECKOT'0 THIIA C
JIMaroHaJIbHOW METPUKOU.

6.1

Kommnonents! Tenzopa Pumana u Puyun ans
JUaroHanbHOU MeTpuKu. JlarpaH:xeBo
IIPeJCTaBIEHNE ISl BAKYYMHOM MOJIENH C
LENOYKOH OJHOMEPHBIX IPOCTPAHCTB.
MuHucynepmeTpuka U €€ 1uaroHanu3anus.
Oynkuys xona. PeleHue ka3HEpOBCKOIO TUIIA B
rapMOHUYECKOM U CHHXPOHHOM BPEMEHaX U €ro
00001IeHUE Ha CITy4aii ABYX PUYYHU-TIOCKUX
¢axropnpocTpancTB. KBaHTOBBII cityvaii:
ypaBHeHue Ywuiepa-JeBurra u ero peuiexue.

JIK, C3

Paznen 7

MmuoromepHoe
npocTpancTBo ae-Currepa.

7.1

N-mepHoe npoctpancTBo ae-Cutrepa dSn.
I'mobaneHO onpenenéHHasi METPUKa, OMUCHIBAIOIIAS
pacuupenue (n-1)-mepHoi chepbl. YpaBHEHHs
OWHIITEeHHA ¢ KOCMOJIOTHYECKON MOCTOSTHHOM.
[posepka pemenns gt dSn. O600IICHNE pelIeHUs
HA CIy4aii, Koraa BMecTo (n-1)MepHoit chepbl -
MIPOCTPAHCTBO DUHIITENHHA CO CKAJSPHOI
KpuBHU3HO# (n-1)(n-2).

JK, C3

Paznen 8

MHoromepHas
IPaBUTALUOHHASI MOJEIIb C
AQHU30TPOIHOM KUJIKOCTBIO

8.1

(N+1)-mepHasi rpaBUTAI[MOHHAS MOJEIb C
OJIHOKOMIIOHEHTHOH aHU30TPOIHOM KHUJIKOCTBIO.
YpaBHeHUs DWHIITEHA. Y paBHEHHE
HEIIPEPBIBHOCTU U €ro uHTerpai. Jlarpanxeso

JK, C3




Homep | HammeHnoBaHue pa3nena
pa3nena JMCIUTIITHHBI

Bun

Conep:xanue pasaesia (TeMbl) yueOHoI

padoThI*

HPOCTPAHCTBA.

TIpeJCcTaBICHNE YpaBHEeHUH DifHmTeitHa. Tounbe
pEILICHHUS CO CTENEHHBIM H 3KCIIOHCHIINAIbHBIM
MOBeICHUEM MacmTa0HbBIX (hakTopoB. [Ipumepsr
peLIeHU C YCKOPEHHBIM paclIIMpEHUEM 3MEPHOTO

MHoromepHas

Bremnrane GpopMbI Ha TIIaIKOM MHOTO00pa3ui,
BHEIITHEE NPOU3BeIeHNe, BHEIIHNUHN TuddepeHiman.
MHoroMepHast rpaBUTallMOHHAsT MOAEINB C MOJIEM

Paznen 9 |rpaBuTaninoHHas MOAENH C 9.1 BHemHeH Gopmbl. JlarpamxeBo npezcTaBlieHue JIK, C3

TI0JIEM BHEIIHEH (hOPMBI

IIPOCTPAHCTB.

ypaBHEHMI IBMYKEHUS /ISl Sp-OpaHHOro aH3aTIa.
Sp-OpaHHBIC pelIeHHS C IEMOYKOi 1-MepHBIX

* - 3anonasercs Tonpko o OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwl,; C3 —
nPAaKmu4ecKue/CeMunapCrue 3aHsimusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvro-mexnuueckoe obecneyeHue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuTOpuU

Cneunajau3upoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, I1O u
MaTepHuaJIbl 1JI1 0CBOEHUS
AUCHUTLTUHBI
(mpu HeOOXOAUMOCTH)

JlexunonHas

AynuTopus JUis IPOBEICHUS 3aHITUI
JIEKIIMOHHOTO TUTIA, OCHAIIICHHAS
KOMILUIEKTOM CIEIMaTu3UPOBAHHON MeOeIIH;
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBaMH MYJIbTHMEINA TPE3EHTAIINN.

CemuHapckas

Aynutopus sl IPOBEICHUS 3aHATHIA
CEMHUHApPCKOI'0 TUIMA, TPYIIIOBBIX U
VHJIMBUIYQJIbHBIX KOHCYJIBTALMM, TEKYIIErO
KOHTpOJIS U IPOMEKYTOYHOU aTTECTALlUH,
OCHAILICHHAs] KOMIUIEKTOM
CreLUaIn3UpOBaHHON Mebenu 1
TEXHUYECKUMHU CPEJICTBAMH MYJIbTUMEINA
IIPE3CHTALIUN.

Jlist
CaMOCTOSITEIIbHON
paboThI

AyauTopus JUisl CaMOCTOSATELHON paOOThI
o0yyaromuxcs (MOXeT UCTIOIb30BaThCS JUIs
MIPOBEJICHUS] CEMMHAPCKUX 3aHATHI U
KOHCYJIbTAIIHi{), OCHAILICHHAs KOMIJIEKTOM
CHeIUaTu3UpPOBAHHON MeOen U
KoMnbroTepami ¢ gocrynoM B SUOC.

* - ayTUTOpHS AJIsl CAMOCTOSTENIbHOM paboThl o0yyaroniuxcs ykaspiaercs OBA3ATEJIbHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcnosHas numepamypa:
1. b.A. dy6posun, C.I1. HoBuxos, A.T. ®omenko, CoBpeMeHHasi TeoMmeTpus, - M.:
Hayxka, 1979. - 759 c.
2. JL.A. Jlangay, E.M. JIn¢pumu, Kypc teopernueckoit ¢puzuku. T. 2. Teopus nossa, - M.




Hayxka, 1973. - 504 c.

3. C.C. Kokapes, Beezienue B 00111y10 TEOpUIO OTHOCUTEILHOCTH: y4eOHOE MTOCOOHE —
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
Hononnumenvnas numepamypa:

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

2. 10.C. Biagumupos. IIpocTpancTBO-BpeMsi: IBHBIE U CKPBIThIE Pa3MEPHOCTHU. - M.
Hayka, 1989.

3. P.M. Youn, Obmas Teopust otHocutenbHocTH. [lep. ¢ anrnuiickoro o pex. U.JI.
byxounnepa, C.B. Uepona. — M.: PYJIH, 2008. — 693 c.

4. B.. Apnonba. Matematuueckue METO/bI KJIJaCCUUECKOM MexaHuku. - M. Hayka,
1979. — 432c.

Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:

1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYIEHTBI YHUBEPCUTETA UMEIOT JOCTYII

HA OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHO-O0mOMoTeuHas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuTeTcKas 6ubaroreka onnaita» http://www.biblioclub.ru

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

- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBC «Tpounkuii MmocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DJICKTPOHHBIN (HOH/T TPABOBON ¥ HOPMATUBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/

- mouckoBas cuctema SAunekc https://www.yandex.ru/

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

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 01 camocmosamenbHou pabomol 00YUAOWUXCS NPU
0C80eHUU OUCYUNTUHBL/MOOYIA™:

1. Kypc nekunii no nucuumimae « MHOromepHas rpaBUTalys.

* - Bce y4eOHO-METOAMYECKHE MAaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaromuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!

8. OIEHOYHBIE MATEPUAJIbI U BAJLUIBHO-PEUTUHI OBAS CUCTEMA
OIEHUBAHUA VYPOBHA C®OPMUPOBAHHOCTHU KOMIIETEHIIUU 11O
JUCIUIIVIMHE

OneHouHble MaTepualibl U OaUIbHO-PEUTHHTOBas CHCTeMa® OIlCHHBAHUS YpPOBHS
c(OpMHUPOBAHHOCTH KOMMETEHIMHA (YaCTH KOMIIETEHIIMH) MO UTOraM OCBOEHUS JTHCHUIUIMHBI
«MHoroMepHas rpaBuTaIus» npeactapieHsl B [Ipunoxkennn k Hactosmeit Paboueit mporpamme
JACIUTIITUHBL.

* - OM u BPC dopmupyroTcst Ha OCHOBaHWUHU TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOro akta PY JTH.
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