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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuza «Quantum gravity» BXOOUT B MPOrpamMMmy Maructparypbl «['paBuTars,
KOCMOJIOTHS U PeSITUBUCTCKAs acTpodusnkay no HanpasieHuro 03.04.02 «Ddusnka» u uzyqaercs
Bo 2 cemectpe 1 kypca. Hucuumnuny peanusyer Kadenpa rpaBuTanmum M KOCMOJOTHUHU
JucuunianHa coCTOUT U3 6 pa3zesioB U 6 TeM U HalpaBJieHa HA U3yYEHUE PA3IMYHBIX MOJIXO0JI0B K
KBaHTOBAHUIO IPaBUTALIUU.

[lenpto OCBOCHUS TUCIUIUIMHBI SBISETCS (OPMUPOBAHWE 3HAHMA WM BBIYMCIUTEIBHBIX
KOMIIETEHIIMM B YacTH H3Y4YEHHs] PA3IUYHBIX MOAXOJOB K KBAHTOBAaHUIO TpaBUTAMM U UX
MIPUIOKECHUSM K (PH3UKE YEPHBIX JBIP U KOCMOJIOTHH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne mucnuIuinHbl «KBaHTOBas TpaBUTAIMSA» HAMPABICHO Ha (OPMUPOBAHUE Y
00yJaroIIuXCs CICIYIONUX KOMIETEHITUH (4acTH KOMIICTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUxXcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

Ilndp Kommerenuust HNuauxaropsl AOCTHIKEHHUs KOMIETeH NN
(B pamMKax JaHHOW IHUCIHILIIHEI)
CriocobeH ompenensiTh 1 YK-6.2 BripabaTeiBaeT HHCTPYMEHTHI M METOJIBI YIIPABIICHHS
peaIn30BBIBATh IPHOPUTETHl  |BPEMEHEM IPH BHITIOJHEHUH KOHKPETHBIX 33/1a4, IPOCKTOB, HEIIEH;
YK-6 coOcTBeHHOM AearenbHocTH 1 | YK-6.3 AHanmu3upyeT CBOM pecypchl M UX Mpeeisl (IMIHOCTHEIE,
CIIOCOOBI €€ COBEPUICHCTBOBAHUS |CHTYaTHBHBIC, BDEMEHHBIC U T.JI.), JUISl YCIICIIHOTO BBITOJIHEHUS
Ha OCHOBE CaMOOLIEHKH MOCTaBJIECHHOH 3a1a4H;
Cnoco0eH NpUMeHSTh
(byH1aMeHTalbHbIe 3HAHUS B
obnactu pU3MKH TS pelIeHHs
Hay4HO-HUCCIIEN0BATENbCKUX 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;
OCYIIECTBIICHUS
MPernoiaBaTeNbCKON
JeATEeNIbHOCTH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna «KBaHTOBas TpaBUTalUs» OTHOCUTCS K o0s3areidbHOW yacTh Onoka |1
«ucuummuael (MOTysn)» 00pa3oBaTEIHLHON MPOrPaMMBbl BBICIIIETO OOpa30BaHMUS.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIETO OOpa30BaHHS OOYYaIOIIMECS TaKXKe
OCBaMBAIOT JIpyrMe€ JMCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB OCBOEHUS AUCUMIINHBI «KBaHTOBasi rpaBUTALIHS.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICeHUIO
3aNIAHUPOBAHHBIX PE3YIbMAMO8 0CE0eHUsL OUCYUNTUHDL
IpeamecrBylomnue Hocaenyomue
Mudp Haumenosanse uncﬁnﬁmnﬂblyMol)l:ynn, uncunnnnl:l);ﬂ/;auonynﬂ,
KOMIIETEHIIUH % -
NPaKTHKH NPaKTHKH
CnocoGeH onpenessiTh 1 Modern problems in physics; Prediploma practice;
peanusoBsiBath npuopuretsl | Philosophical problems in science; | Psychology of management;
VK-6 COOCTBEHHOM JIEATETBHOCTH Relativistic astrophysics and Scientific Seminar;
1 CII0CO0bI ee cosmology; Pedagogy of Higher
COBEPINCHCTBOBAHHUS HA Classical gravity theory; Education;




IMpenmects 1 Moca "
Mudg Haumenosanue ncpfa)lrmflilm;’;::)m qu HC Horfﬂfll:l):l(/);[uo ; JIA
p KOMIIETEHIINH el *Hy ’ men *Hy ’
NPAKTHKH MPAKTHKH
OCHOBE CAMOOICHKH Quaternion Algebra, Fractal Space | History and Philosophy of
and General Theory of Mechanics; | Science;
Approximate methods in
theoretical physics;
CriocoGeH MpUMEHSITE Pedagogical practice;
GbyHIaMeHTAIbHBIC 3HAHUS B Scientific research work;
oosact GU3NKHU IS . . Research Work;
¢ A Modern problems in physics; N N
PpellICHUs HAy4HO- . - . Scientific Seminar;
Classical gravity theory; .
HCCIIEN0BATEIbCKUX 3a1aY, a Quaternion Algebra, Fractal Space Pedagogy of Higher
OIIK-1 TaKXe BIaJAETh OCHOBAMH ' Education;

MearorukH,
HEOOXOAUMBIMHU ISt
OCYIIECTRIICHHS
MPENOo/1aBaTENbCKOU
JESATENILHOCTH;

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 OII BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUIbI YYEBHOMN PABOTHI

OO0mmas Tpy0eMKOCTh TUCHHUIUTHHBI «Quantum gravity» cocTaBisieT «3) 3aUeTHBIC €AHHHUIIBL.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOCPAMMBL 8bICUE20 00PA308AHUSL OJIsl OYHOU (HOopMbl
00yuenus.

Bun yueOHoii padoThI BCETO, ak.u. CEMeczT pCE)
Konumaxmmnas paboma, ax.u. 54 54
Jlexuuu (JIK) 18 18
Jla6opartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma oby4arowuxcs, ax.u. 27 27
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
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*

Pazgen 1

Krnaccudukarus cxem
KBAHTOBAHUS TPaBUTALUU

11

Ky0 3ensmanoBa. @yHnameHTaIbHBIC KOHCTAHTHI.
[InankoBckue enunHuLbl. KoMITOHOBCKAS JUIMHA,
rpaBUTALIMOHHBIN U BopoBCcKuil paguychl.
KBaHTOBast MexaHMKa ¥ KBAHTOBAs TEOPHS TOJIS B
HCKPUBIICHHOM NIPOCTpaHCTBe-BpeMeHu. KBaHToBas
reomeTrpoauHamuka. KBanroBanue cima0Obix
IpaBUTAllMOHHBIX ToJeil. [leTneBast KBaHTOBas
rpaButanus. CyneprpaButanus. Teopus

CYIEPCTPYH.

JIK, C3

Paznen 2

KBaHTOBas MexaHmnka
3apsiia B TPAaBUTAIIHOHHOM
1oJjie

2.1

Vpasuenue Llpeaunrepa B UCKPUBICHHOM
MPOCTpaHCTBe-BpeMeHu. HepensaTuBucTckuii
ciy4dail ¢ yuetom cuisl JleButra. ['paBuaTom.
BoHOBBIE QYHKIINH U SHEPTETHUCCKIHA CIIEKTP.
BonopomononoOHbIif U OCIHIUIATOPHEII
TIpeeNbHBIC CITyYan.

JIK, C3

Paznen 3

DNEeKTpOMarHuTHOE U
IPaBUTALIMOHHOE
H3ITy4YeHUe TPaBUATOMOB

3.1

DNeKTpuYecKoe JUMOIBHOE U KBAPYIIOIbHOE
N3ITyYeHHE W TPABUTALMOHHOE U3TyUCHNE aToMa
BOJIOPOZA ¥ TpaBUaTOMa. XapaKTepHbIE pa3Mephbl
CHCTEMBI U XapaKTepHbIE YaCTOThI H3Ty4EHUS.
Cuubl octsuisTopa. THTEHCUBHOCTH H3ITYYCHHUS.

JIK, C3

Paznen 4

KBanrosas
reoOMeTpPOMHAMHKA

41

VYpasuenue Ilepeca. CynepnpocTpaHCTBO.
VYpasuenue Yunepa-JleButra B mpoctpanctse 3-
TeOMETPHI U B MUHUCYIIEPIIPOCTPAHCTBRE.
I"'aMunbTOHOBA CBS3b.

JIK, C3

Paznen 5

KBanToBast kocMolrorus

5.1

KBanroBanue ypaBHeHHst @puamana aist
MHOTOKOMIIOHEHTHOM cpeibl. Poxxnenue
BcenenHoil kak TyHHEIUPOBaHUE. DHEPreTUUECKHUE
YPOBHH U BEPOSITHOCTb POXKICHUS BeeneHHoi,
rapamMeTpbl KBAHTOBBIX KOCMOJIOTHYECKHX MOZeIen
1 OTpaHUYCHNS, HAJlaraeMble Ha HUX
HaOIrOHaTENLHON KocMosiorueil. Poxnenue
BCEJIEHHOH B 1abopaTtopun. KBaHTOBHIN
IpaBUTAIMOHHBIN KoJutarnc. KBaHTOBaHME
AQHM30TPOMHBIX KOCMOJIOTHYECKUX MOJIeNIeH.

JIK, C3

Paznen 6

KsanToBas TEOpU:I MOJIA B
HUCKPHUBJICHHOM
IIPOCTPAHCTBE-BPEMCHU

6.1

A dexr Kazumupa. DddextuBHas Temmneparypa
Bakyyma. Dddexr Xokunra. Vcnapenne 4epHbIX
nsip. Db dext YHpy. I'opusont Punmnepa. Cs3p
3¢ PEKTUBHOM TeMIlepaTypsl BaKyyMa ¢
TemneparypHoi ¢pyHkuuei ['puna. Poxxnenne
yactull. [Ipeobpasmosanus boromxrobosa.
Posxnenne gactuil BO GpUAMAHOBCKUX MOJIEIISIX.
Uucno DaMHITOHA. YpaBHEHUs] KBAHTOBOW TEOpUU
1103151 17151 0030HOB M (PEpPMUOHOB B HCKPHUBJIEHHOM
mpocTpancTBe-Bpemern. KondopmHusre
mpeobpa3oBaHusl.

JIK, C3

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanbno-mexuuveckoe obecneuerue OUCYUNIUHBL

* - sanmonHsgeTcs Toibko 1o OUHOM dopwme obyuenus: JIK — aexyuu, JIP — nabopamopuwvie pabomut, C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsmusl.




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropuu OcHamenue ayiuropuu

Aynutopust sl IPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIIa, OCHAILIICHHAS
JleximonHast KOMIUIEKTOM CHEeIMaTU3UPOBAHHON MeOenH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeJICTBAaMU MYJIbTHMEINA TPE3CHTAIINN.

Aynutopus sl IPOBEICHUS 3aHATUIM
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTALUM, TEKYIIETO
KOHTPOJISI U POMEKYTOUHOM aTTeCTallUH,

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

CaMOCTOSITEJIbHOU 9

KOHCYJIbTaIMi1), OCHALIIEHHAs! KOMIIEKTOM
paboTsl

CIIeMaIM3UPOBAHHON MeOenu 1
KoMibroTepami ¢ goctynoM B JUOC.

* - ayAuTOpHs I CAMOCTOATEIILHON paboThl 00yvatoniuxcs ykasbiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UH®OOPMAIIMOHHOE OBECIIEYEHHUE JTUCHIUIIJINHbBI

OcnosHas numepamypa:
1. Y. Musnep, K. TopHn, [Ix. Yunep. I'paButauus, 1.3. - M.: Mup, 1977
2. A J. donros, f.b. 3enpaosuy, M.B. Caxun. Kocmosnorus panneit Becenennoit. M.
H3n. Mock. Yu-Ta, 1988.
3. JI.A. Jlannay, E.M. JIn¢pmmu. KBantoBas mexanuka. Hepenarusuctckas teopusi. — M.
OM, 1963.
4. A.A. T'pu0, C.I'. Mamaes, B.M. Mocrenanenko. Kantosbsle 3()(peKTbl B HHTEHCUBHBIX
BHEIIHUX NoJagX. — M.: Atomusaat, 1980
Hononnumenvras aumepamypa:
1. A 1. Jluane. ®usnka 3JIeMEHTAPHBIX YaCTUIl U HHOIAIMOHHAS KOCMOJIOTHs. — M.:
Hayxka, 1990.
2. N.J1. HoBukog. Kak B3opBanace Bcenennas. — 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-menexommyHuxayuonrnou cemu « Mnmepnemn»:
1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6ubmoteunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTerckas Oubianoreka onnaite» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoHcynbTaHT cTyfeHTa» www.studentlibrary.ru




- OBC «Tpounkuii MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIEKTPOHHBIN (POHI TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAI[UU
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 nuctuisimie «KBaHToBasi rpaBUTaLIUs».

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM MOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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