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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucnummmaa «Quantum  gravity» BXOJUT B MPOTpaMMy MarucTparypsel «l'paButarms,
KOCMOJIOTHS M PEIIATUBUCTCKAs acTpodusuka» no HanpasieHuto 03.04.02 «dusukay u u3ydaercs
Bo 2 cemectpe 1 kypca. Hucummumny peamusyer Kadempa rpaBuTanum u KOCMOJOTHUHU
JlucumIinHa COCTOUT U3 6 pa3zienioB U 6 TeM U HalpaBlieHa Ha U3y4YeHUE PA3IUYHbIX IMOAXO0I0B K
KBAaHTOBAHUIO TPaBUTALIUU.

[lenbto OCBOEHHUS IUCHUIUIMHBI SBJseTCs (OPMUPOBAHHWE 3HAHMM U BBIYMCIUTEIBHBIX
KOMIIETCHIIMI B YacTH M3YyYEHUsI PA3JIMUHBIX IOJXOJOB K KBAaHTOBAHUIO TpPaBUTALUU U HUX
MPUJIOKEHUSAM K (PU3UKE YEPHBIX IbIP 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)

Indp Kommerenust HNupukatopsl AOCTHZAEHHST KOMIETEHIIH
(B paMKax JaHHOW NUCUMUTUIMHBI)
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 komnonenmos OII BO, cnocobcmeyrouux O0ocmudiceHuro
3aNIAHUPOBAHHBIX Pe3YIbMAaAmo8 0C80EeHUS OUCYUNTIUHB]
IpenmecrBylomue Mocaenyrouue
[I]nq)p Hauvenosanne }IHCII)[M):'IJIHHLIEIMOI;}’JIM, le/lClll/ll'l.]'[l/lil{)l,)l/;lOI[yﬂﬂ,
KOMIIETCHIIUHU % o
MNPAKTUKH NMPAKTUKH
Crnioco0eH onpenesaTh u Modern problems in physics; Prediploma practice;
peanusoBsiBath npuopuretsl | Philosophical problems in science; | Psychology of management;
YK-6 COOCTBEHHOH /IESTEIbHOCTH Relativistic astrophysics and Scientific Seminar;
U CIIOCOOBI ee cosmology; Pedagogy of Higher
COBEpLICHCTBOBAHUS Ha Classical gravity theory; Education;




IMpenmects 1 Moca "
HIudgp Haumenosanne uncf[;)lrm:l;bly;;:;ly:n, nncunorfn:}llill(/);auon;ﬂn,
KOMIIeTeHII UM « «
MPaKTHKH NPaKTUKHU
OCHOBE CaMOOLIEHKH Quaternion Algebra, Fractal Space | History and Philosophy of
and General Theory of Mechanics; | Science;
Approximate methods in
theoretical physics;
CriocoGeH MpUMEHSITE Pedagogical practice;
(GhyHIaMEHTalIbHBIC 3HAHUS B Scientific research work;
obaactu GusmicH /s Modern problems in physics; Re's ear'c_h Worlf, ]
peleHus Hay4yHO- Classical gravity theory:; Scientific Seml.nar,
HCCIICIOBATEIbCKUX 3a/1a4, a Quaternion Algebra, Fractal Space Pedagqu of Higher
OIIK-1 TaK)Ke BJIaJIETh OCHOBaAMU ' Education;

[1eJIarOTUKH,
HEOOXOIUMBIMH IS
OCYIIECTBICHUS
IIpenoaaBaTebCKON
JIEATENILHOCTH,

and General Theory of Mechanics;
Scientific research work;

History and Philosophy of
Science;

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 AUCIHUILTUHBI «Quantum gravity» cocTaBisieT «3) 3a4eTHbIC SAMHUIIBL.
Tabnuya 4.1. Buovl yuebHOU pabomvl no nepuooam 0cC80eHUs 00paA308amenbHOlU NPOSPAMMbL 8blCUIE20 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

Krnaccudukarus cxem
KBaHTOBAaHUS IPaBUTAIAN

11

Ky6 3enbmanoBa. ®yHaaMeHTaIbHbIe KOHCTAHTEHI.
IInmankoBckue equumipl. KoMOTOHOBCKAs JIMHA,
IrpaBUTALIMOHHBINA U BOPOBCKUU paguycChl.
KBanTOBas MexaHHMKa ¥ KBAaHTOBasi TEOPHUs MOJIS B
HUCKPUBJIIEHHOM IPOCTpaHCTBe-BpeMeHH. KBaHToBas
reomeTpoauHaMuka. KBanroBanne cimadbrx
rpaBUTALIMOHHBIX NoNel. IleTneBas kBaHTOBas
rpaButanus. CyneprpaButanus. Teopus

CYIIEPCTPYH.

JIK, C3

Paznen 2

KBaHTOBas MexaHmnka
3apsaa B rpaBUTAllMOHHOM
mmoJje

2.1

Vpasuenue Lllpeaunrepa B HCKPUBIEHHOM
NpocTpaHcTBe-BpeMeHu. HepenstuBucTekuil
cinydail ¢ yuetom cuisl JleButra. ['paBuaTom.
BoutHOBBIE PyHKIIMY U 9HEPTETUYECKHUI CIIEKTD.
Bonopoonogo0HbIi 1 0CHMILIATOPHBINA
IIpeebHbIE CIy4YaH.

JIK, C3

Paznen 3

DNEeKTPOMarHuTHOE U
IPaBUTAIIMOHHOE
U3JTyYeHHE rPAaBUATOMOB

3.1

OnekTpuuecKoe JUMOIbHOE U KBaJPYIIOIbHOE
H3Ty4YeHUE U TPaBUTALIMOHHOE U3Iy4eHHE aToMa
BOJIOPOZA ¥ TpaBUaTOMa. XapaKTepHbIE pa3Mephbl
CHCTEMBI ¥ XapaKTEPHBIC YaCTOTHI M3ITyICHUS.
Cuitsl ocisuisitopa. MTHTEHCHBHOCTH M3ITy9IEHUSL.

JIK, C3

Paznen 4

KBanToBas
TeOMEeTPOJMHAMHUKA

4.1

Vpasuenue [lepeca. CynepnpocTpaHCTBO.
Vpasuenue Yunepa-JleBurra B mpoctpanctse 3-
TEOMETPHUI U B MUHUCYTIEPIIPOCTPAHCTBE.
['aMHIbTOHOBA CBSI3b.

JIK, C3

Pazgen 5

KBanroBast kocMoIorust

5.1

KBanroBanue ypaBHeHMss @puamana amis
MHOTOKOMIIOHEHTHOM cpensl. Poxnenue
BcenenHol kak TyHHETUpOBaHUE. DHEPreTHUECKUE
YPOBHH U BEPOATHOCTb POKJIeHUs BeenenHoi,
nmapaMeTpbl KBAHTOBBIX KOCMOJIOTUYECKUX Mo,ueneﬁ
" OrpaHUYCHUA, HAJTAara€MbIC Ha HUX
HaOIroaTeNbHON KocMororuei. Poxxnenue
BCEJIEHHOH B 1abopaTtopun. KBaHTOBHIN
rpaBUTALIMOHHBIN KoJutanc. KBaHToBaHne
AHU30TPOMHBIX KOCMOJIOTHYECKUX MOJIENIEH.

JIK, C3

Paznen 6

KBanToBas Teopus moss B
HCKPUBJICHHOM
MIPOCTPAHCTBE-BPEMEHHI

6.1

O dexr Kazumupa. DpdexruBHas Temmepatypa
BakyyMa. Ddext Xokunra. Vicnaperne 4epHbIX
ne1p. Db dexr Yapy. 'opmsont Purmiepa. Ces3b
3¢ PEKTUBHOM TeMIlepaTypsl BaKyyMa ¢
TemneparypHoi ¢pyHkuueit ['puna. Poxxnenne
gactull. [Ipeobpasmonannus boromrobosa.
Poxxnerne yacTui Bo GpHIMaHOBCKHX MOJIEIIAX.
Uucno DanuHrTOHa. Y paBHEHUS KBAHTOBOW TEOPUHU
noJtst 171st 6030HOB U (PEPMUOHOB B HCKPUBJIEHHOM
npocTpaHcTBe-BpeMeHH. KoHpopmMHbIe
IpeoOpa3oBaHMs.

JIK, C3

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanbno-mexuuueckoe obecneuere OUCYUNIUHBL

* - 3anonHseTcs Tospko o OUYHOU dopme oOyuenust: JIK — aexyuu; JIP — nabopamopusie pabomut;, C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.




CrnenuajJu3upoBaHHOe
yueOHOe/1adopaTopHoOe
odopynoBanmue, [10 u
MaTepHuaJIbl JI1 0CBOECHHS
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

AymuTopus Ui IPOBEICHUS 3aHITUN
JICKIIMOHHOI'O TUIIa, OCHAaIllCHHAasA
JlexroHHast KOMILIEKTOM CIEIHaIM3UPOBAHHON MeOeH;
JIOCKOM (9KpPaHOM) U TEXHUYECKUMU
CpeACTBaMU MYJIbTUMEINA TPE3CHTAIINN.

AynuTtopus JIUIsl TPOBEICHUSI 3aHATUI
CEMHHAPCKOTr0 THMA, TPYNIOBBIX U
VHIMBUYAJIbHBIX KOHCYJIbTALHM, TEKYIIETO
KOHTPOJIA U MPOMEKYTOYHOM aTTECTaINH,

CemuHapckas
OCHAIIIEHHAs] KOMILJIEKTOM
CHeIHaTM3UPOBAHHON MeOeH 1
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMEINA
Mpe3eHTaIH.
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
Tns oOyuaromuxcs (MOKeT UCTIOIB30BaAThCS AJIs
. | MpOBEIEHUsI CEMUHAPCKUX 3aHATHI U

CaMOCTOSITENIbHOM 9

KOHCYJIbTAIIi1), OCHAILIIEHHAS! KOMILIEKTOM
paboThI

CHeIUaIu3upPOBaHHON MeOen U
KoMmIbroTepamu ¢ goctynom B JUOC.

* - ayAuTOpHs I CAMOCTOATEIILHON paboThl 00yvatoniuxcs ykasbiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UTH®OOPMAIIMOHHOE OBECIIEYEHHUE JTUCIUIIJINHbBI

OcnosHas numepamypa:
1. Y. Musnep, K. Topn, /x. Yunep. I'paButauus, t.3. - M.: Mup, 1977
2. A Jl. Honros, S.Bb. 3enpaoBuy, M.B. Caxun. Kocmosnorus panneit Becenennoii. M.
H3n. Mock. YH-1a, 1988.
3. JLI. Jlangay, E.M. JIudmmn. KantoBast Mmexanuka. HepensituBucrckas Teopus. — M.
OM, 1963.
4. A.A. T'pu0, C.I'. Mamaes, B.M. Mocrenanenko. KBantoBbie 3)()eKThl B MHTEHCUBHBIX
BHEITHMX NOJaX. — M.: Atomuznaat, 1980
Hononnumenvnas aumepamypa:
1. A L. JIunne. dusnka 31eMEeHTapHbIX YacTHIl U HHQIAMOHHAS KOcMOJorus. — M.:
Hayxa, 1990.
2. 1. 1. HoBukos. Kak B3opBanace Bcenennas. — M.: Hayka, 1988.
3. Ix. Yunep , [Ipensunenue DitHireitna. — M.: Mup, 1970.
4. B.M. Mocrenanenko, H.H. TpynoB. 9¢dext Kazumupa. — M.: DueproatoMusar,
1990
Pecypcwr ungopmayuonno-menexommyHuKayuoHHou cemu « Anmepnemy»:
1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTyI€HTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMUH 3aKJIFOUYEHHBIX JI0TOBOPOB
- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTeTckas Oudbanoreka onnaita» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHcynpTaHT cTyneHTay www.studentlibrary.ru




- OBC «Tpounkuii mocT»
2. ba3bl JaHHBIX ¥ TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (HOHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOM JJOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a ganubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 cCamMocmoamenbHol pabomsl 00Y4arOUWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nexuuii no aucuuruinae «KBantoBasi rpaBuTaIius.

* - Bce y4eOHO-METOIUYECKUE MATePUANIBI JJII CAMOCTOSATEIBHONW PaboThl 00yJatOIIUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAAKOM Ha cTpaHulle quciuuruimasl B TYUC!

8. OLIEHOYHBIE MATEPHAJIBI W BAJLIbHO-PETHHIOBASI CUCTEMA
OLIEHUBAHUSI YPOBHS C®OPMHMPOBAHHOCTH KOMIETEHIUIA TIO
JTUCHUIIIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMUPOBAHHOCTH KOMIETEHUMN (YaCTH KOMIIETEHLIMH) IO UTOraM OCBOEHUS JIUCLUIUIMHBI
«KBanToBast rpaBuTanus» mnpejactasieHsl B [Ipunokenun k Hacrosimeil PaGoueil mporpamme
JUCLIUATIIINHBI.

* - OM u BPC ¢popmupyroTcs Ha OCHOBaHUM TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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