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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuunnuna «KBaHTOBas rpaBUTAIUs» BXOJUT B IIporpamMmy Maructparypsl «I paBurarusi,
KOCMOJIOTHS M PEIIATUBUCTCKAs acTpodusuka» no HanpasieHuto 03.04.02 «dusukay u u3ydaercs
Bo 2 cemectpe 1 kypca. Hucummumny peamusyer Kadempa rpaButanum u KOCMOJOTHHU
JlucumIimHa COCTOUT U3 6 pa3zienioB U 6 TeM U HalpaBlieHa Ha U3y4YeHUE PA3IUYHbIX MMOAXO0/I0B K
KBAaHTOBAHUIO TPaBUTALIUU.

[lenbto OCBOEHHUS IUCHUIUIMHBI SBJseTCs (OPMUPOBAHHWE 3HAHMM U BBIYMCIUTEIBHBIX
KOMIIETCHIIMI B YacTH M3YyYEHUsI PA3JIMUHBIX IOJXOJOB K KBAaHTOBAHUIO TpPaBUTALUU U HUX
MIPHIOKEHUAM K (PU3UKE YEPHBIX ABIP U KOCMOJIOTHH.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne nucuuiuinHbl «KBaHTOBas rpaBUTalUs» HANpaBlIeHO Ha (QOPMHUpPOBAHUE Yy
00yJaroImuxcs CIeAYIONINX KOMIIETCHIUH (YaCTH KOMITETEHIIUN )

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOEHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTIUHDL)

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

Iudp Komnerennus N
(B pamMKax JaHHOW JTHCIUIIIIMHBI)
CriocobeH omnpenensiTs U VK-6.2 BeipabaTsIBa€T HHCTPYMEHTHI U METOABI YIPaBICHUSA
pean30BBIBATh IPUOPUTETHI  |BPEMEHEM IIPH BBINOJHEHUH KOHKPETHBIX 337a4, IPOEKTOB, IIeTel;
YK-6 cobcTBeHHOH nesitenbHOCTH M | YK-6.3 AHanu3upyeT CBOM pecypcehl U UX Npeiebl (JINYHOCTHBIE,
CHOCOOBI €€ COBEPIIIEHCTBOBAHMS |CUTYaTHBHbIEC, BPEMEHHBIE U T.1I.), A YCIIEIIHOTO BBIIOTHEHUS
Ha OCHOBE CaMOOLIEHKH MOCTaBJIECHHOH 3a1a4H;

Cnoco0eH NpUMeHSTh
(yHnaMeHTaIbHbIC 3HAHNUS B
007acTi PHU3HUKY IS perIeHUs

Hay4YHO-HUCCIIEI0BATENbCKUX OIIK-1.1 3HaeT OCHOBHBIE HAIIPABJICHUSI PAa3BUTHUSI COBPEMEHHOM
OIIK-1 3aj1ad, a TaKKe BIIAJICTh OCHOBaMH |(PU3UKHM U COBPEMEHHbIE METOIMKH MPETIOAaBaHus (PU3NIECKUX
TIeJIarOTMKH, HEOOXOJUMBIMH JUIS | AUCIIUIUINH;

OCYIIECTBIICHUS
IpenoaaBaTeIbCKON
JeSITeIbHOCTH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HNuctunnuna «KBaHTOBasi rpaBUTallMs» OTHOCUTCA K 0O0s3aTeNbHOW uacTh Onoka 1
«Jductumniunel (MOyNn)» 00pa30BaTENbHON MIPOrPAMMBI BBICIIETO 00pa30BaHUSI.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIEr0 0Opa30BaHUS OOydarolMecs TakKe
OCBaMBalOT JApyrue JUCHUIUIMHBI W/MIUM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIIAaHUPOBAHHBIX PE3YJIbTaTOB OCBOSHHS TUCIMIUIMHBI « KBaHTOBas rpaBUTALIU».

Tabnuya 3.1. Ilepeuenv xomnonenmose OI1 BO, cnocobcmeyiowux 00CMudiCeHUIO
3anIaHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecrByromue Iocaenyromue
Mudp Haumenosanue }lﬂcf[l/l):'lﬂl/lﬂbl},MOIII[lyﬂﬂ, nucuunnni[{il/nl:loz[ynﬂ,
KOMIIETeHIIU U * s
NPaKTUKH NPaKTUKH
CriocobeH omnpenensiTs 1 CoBpemenHsie mpobaeMs! Gpu3uky; | IlpeaaummoMHas NpaKTHKa;
peaTu30BBIBATH IPUOPUTETHI Relativistic astrophysics and HayunbIii cemunap;
YK-6 COOCTBEHHOMU JIEITENLHOCTH cosmology; Ilepgaroruka BhICIIEH IITKOJIBI;
U CIIOCOOBI ee Classical gravity theory; HUcropust u punocodus Haykwy;
COBEpLICHCTBOBAHUS Ha Quaternion Algebra, Fractal Space | Approximate methods in




IIpenmecrByromue Hocaenywomue
Mudg Haumenosanue HHCﬁHI:IHHHLI7MOI;[I JIN nncunnnnl}llil/;auoz[ JIN
P KOMIIEeTeHIHH . o, . o,
MPaKTHKH NPaKTUKHU
OCHOBE CaMOOLIEHKH and General Theory of Mechanics; | theoretical physics;
Crmoco0OeH pUMEeHATh
(yHIaMeHTabHBIC 3HAHUS B [lemarormyeckast MpaKTHUKA;
obmacTy GU3NKH st Scientific research work;
CoBpeMeHHBIE TTPOOIeMBI (PH3HK; .
pelIeHHsT Hay9HO- . - ) Research Work;
Classical gravity theory; .
HCCIIeI0BaTEIbCKUX 3a/1a4, a . Hayunsrii cemunap;
Quaternion Algebra, Fractal Space .
OIIK-1 TaKKe BJIAIETh OCHOBaMH [Nenaroruka BbICIIEH LITKOJBI;

MearorukH,
HEOOXOAUMBIMHU ISt
OCYIIECTRIICHUS
MPENOo/1aBaTeNbCKOU
JIESITENIBHOCTH,

and General Theory of Mechanics;

Scientific research work;

HUcropust u punocodus Haykwy;
Approximate methods in
theoretical physics;

* - 3aMONHACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OIT BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPyI0EMKOCTh TUCHUILTUHBI «KBaHTOBAsI TPAaBUTAIINS» COCTABISIET «3) 3a4€THBIC CAUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C8OeHUsi 00PA308amMenrbHOU NPOSPAMMbL BblCUe20 00pa308aHus Oisi 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. COAEP)KAHUE JTUCIUIIJIMHbI

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

Bun
Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasiena AUCHHUTLIUHBI %
padoThI
Ky06 3ensmanoBa. @yHnameHTaIbHBIC KOHCTAHTHI. [ITaHKOBCKHE
eauHuIbl. KoMIOTOHOBCKAs ANMHA, TPaBUTAIIMOHHBIN 1 bopoBckuit
paanycel. KBaHTOBas MexaHHKa U KBaHTOBask TEOPHUS IO B
Kiaccudukanms cxem Kiaccudukanums cxeM KBaHTOBaHHS
Paznen 1 11 UCKPUBJICHHOM IIPOCTpaHCTBe-BpeMeHH. KBaHTOBas JIK, C3
KBAHTOBAHUS TPABUTAIIH rpaBUTAlUN
reomeTpoauHaMuKka. KBanroBanue ciabbIx TpaBUTAIIMOHHBIX
nosei. [letneBas kBaHTOBas rpaBuTalys. CyneprpaBuTaIis.
Teopwust cynepcTpyH.
VYpasuenue lllpenunrepa B HICKPUBICHHOM IIPOCTPAHCTBE-BPEMEHH.
Pasen 2 KBanTOBast MexaHuKa 3apsiia 21 KBanTOBast MexaHuKa 3apsizia B HepenaruBucrckuii cnyvaii ¢ yuetom cuwisl JleBurra. I'paBuatom. TIK. C3
B TPaBUTALMOHHOM TIOJIE ' TPaBUTAIlMOHHOM I10JIE BosHOBBIE pyHKIIMH 1 SHEPTETHIECKUH CIIEKTP. ’
Bonmopoaonomgo0OHbIH 1 OCHWLIATOPHBIN IPEeIbHbIC CITyUaH.
DNeKTpUYecKoe TUMOIBHOE U KBaPYTOIbHOE U3IIyUCHUE U
ICKTPOMATHHTHOS H DJEeKTPOMarHUTHOE W TPaBUTAIMOHHOE T aBI/ITpam/IOHﬁoeﬂmn eHHe aTOMZellpgono OJauT z:ylamMa
Pasnen 3 |rpaBuTallMOHHOE U3TyYEHUE 3.1 P P P i P P ’ JIK, C3
DABHATOMOE W3JIydeHNE TPaBHaTOMOB XapakTepHble pa3Mepbl CUCTEMBI M XapaKTepHbBIE YaCTOTHI
p u3nydeHus. Cuisl ocIuusTopa. IHTEeHCHBHOCTH M3ITyYEeHHUS.
Keanrosas Ypasuenue [lepeca. CynepnpocTpaHcTBO. YpaBHEeHHE Y Huiepa-
Paznen 4 41 KBaHTOBas reoMeTpoAMHAMHKA JeBwurra B npocTpaHcTBe 3-T€OMETPHIL U B JIK, C3
reoMeTPOHAMHKA
MHUHHCYTIEPIPOCTPAHCTBE. | aMUIIBTOHOBA CBA3b.
KsanroBanue ypaBHeHust @puamana Al MHOTOKOMIIOHEHTHOM
cpenbl. PoxneHnue BeeneHHON Kak TyHHEIMPOBAHUE.
DHepreTU4ecKrue YPOBHH U BEPOSTHOCTh POXKACHUS BceneHHoiM,
napaMeTpsl KBAaHTOBBIX KOCMOJIOTHYECKUX MOJeNeil n
Pasnen 5 |KBaHTOBas KOCMOJIOTHS 51 KBanToBas kocMoorus P P & . . JIK, C3
OTpaHWYEHMsI, HajlaraeMble Ha HUX HAOJI01aTeIbHOW KOCMOJIOTHEH.
Poxxnenne BceneHHO B 1aboparopuu. KBaHTOBEII
rpaBUTALIMOHHBIN Kotanc. KBaHToBaHME aHU30TPOMHBIX
KOCMOJIOTHYECKHX MOJENIEH.
O¢dexr Kazumupa. DddexTuBHas Temneparypa Bakyyma. IpQexr
Xoxkunra. Mcniapenue uepHbIX abip. ekt Yupy. ['opusonT
KBanrtosas Teopus nosist B Pungiepa. Csi3b 9 PexkTHBHOM TeMIiepaTyphbl BaKyyMa ¢
KsanToBast Teopus 0JIs B HCKPUBICHHOM o N
Pazgen 6 |uckpuBIEHHOM 6.1 TemreparypHoit pynknueii ' puna. Poxxaenne gactwir. JIK, C3

MIPOCTPAHCTBE-BPEMEHH

MIPOCTPAHCTBE-BPEMEHH

IIpeobpasmoBanus boromobosa. Poxxaenne yactuir Bo
(bpuaMaHOBCKUX MOJENAX. Uncio DATuHTTOHA. Y paBHEHUS
KBaHTOBOH TEOPHH TOJIS JII 0030HOB ¥ (PePMHUOHOB B




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

HUCKPUBJIICHHOM MNPOCTPAHCTBC-BPEMCHU. KOHqJOpMHLIe

mpeoOpa3oBaHusl.

* - 3anonHseTcs Toabko mo OUHOW dopme obyuenns: JIK — nexyuu,; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamus.




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. Y. Musnep, K. TopHn, [Ix. Yunep. I'paButauus, T.3. - M.: Mup, 1977

2. A J. donros, A.Bb. 3enpnoBuy, M.B. Caxun. Kocmosnorus panneit Becenennoit. M.
H3n. Mock. Yu-Ta, 1988.

3. JL.A. Jlanmay, E.M. JInpmmu. KBantoBas mexanuka. Hepenarusucrckas reopusi. — M.
OM, 1963.

4. A.A. T'pu0, C.I'. Mamaes, B.M. Mocrenanenko. Kantosbsle 3()(peKTbl B HHTEHCUBHBIX
BHEIIHUX NoJagX. — M.: Atomusaat, 1980
Lononnumenvnasn tumepamypa:

1. A Jl. Jluane. dusnka 3JIeMEHTAPHBIX YaCTUIl U HHOIAIMOHHAS KOCMOJIOTH. — M.:
Hayxa, 1990.

2. 1.1. HoukoB. Kak B3opBanacek Becenennas. — M.: Hayka, 1988.

3. Jlx. Yunep , IIpensunenue DitHireiina. — M.: Mup, 1970.

4. B.M. Mocrenanenko, H.H. Tpynos. 3¢ dexr Kazumupa. — M.: Dueproaromusar,
1990
Pecypcor ungopmayuonno-menexommyHuKayuonnou cemu « Mnmepnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB




- DnekTponHo-6ubmmoreunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTerckas Oubanoreka onnaitu» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT cryfenra» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOI U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucrema Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05 camoCmosmenbHou pabomol 0OYUAOWUXC NPU
0CB80eHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nekuunii no nuctumsinie «KBaHToBasi rpaBUTaLUs».

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBUHM € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!



PABPABOTYMUK:

[Tpodeccop

dunpuenkos Muxanin
JleonnmoBua

Jonocnocms, BYIT

PYKOBOJIUTEJIb BYII:

3aB. Kad. rpaBUTALNH U

Tloonuce

Damunus U.0.

EdpemoB Anekcanap

KOCMOJIOTUHU HeTpOBI/I‘I
Jonoscnocms BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
E(i)peMOB AneKcaan
Hupextop YHUT'K IletpoBuu
Honxcnocmo, BYITT Ioonuce Damunus U.0.



