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Mporpamma ancumnnuuHbl "Teopus cynepcummetpumn”; 011200.68 Pusuka; npodeccop, a.H. (Mpodeccop) AMnHosa A.B.

Mporpammy ancumnavHbl paspaboTan(a)(n) npodpeccop, a.H. (npodeccop) AMmHoea A.B. Kadgeapa
Teopuu OTHOCUTENbHOCTU U rpasuTaunn OTaeneHune pusuku , Asya.Aminova@kpfu.ru ; AMMHoBa
Acsa BacunbeBHa

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnunbl "Teopus cynepcummetpuin” (EH.B1.2) aensaiotcsa 3akpenneHne u
yrnybneHve 3aHaHui, NoNy4yeHHbIX Npu nayyeHnn aucunnivH: b.36.6 "®unsrka atoMHOro sapa
anemeHTapHbIx yacTtmy", 5.3.B.6 "Obwas Teopusi otHocutenbHoctn", 5.3.[1B7 "KBaHToBas teopusi
nona" n 6.2.0.B.2.3 "OucppepeHumpyembie MHOroobpasusi u pymMaHoBa reoMeTpus”; usydeHune
OCHOBHbIX MPUHLMMOB N METOLOB CYNepCUMMETPUYHBIX (OU3NYECKNX TEOPUIA, OBladeHne
MaremMaTtnyeckmm annaparoMm Teopun CynepcuMMETpuil, 3HaKOMCTBO C COBPEMEHHbBIMU TEHOEHUNAMUN
B pa3BUTUM CYNepCMMETPUYHBIX MONEBbIX TEOPWUIA 1 yrnybneHne npencTaBneHnii CTyoeHTOB O
npupoLe 1 B3auMOCBA3UN oyHOAaMEHTalbHbIX B3aUMOOENCTBUN.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " M1.[B.1 ObweHay4yHblin" OCHOBHOWA
obpasoBaTtenbHol nporpammbl 011200.68 duanka 1 0THOCKMTCS K AUCUUMANHAM MO BbIOOPY.
OcBavBaetcs Ha 1 kypce, 1 cemecTp.

OucumnnnHa EH1.B1.2 "Teopus cynepcuMmetpuin” aBnseTca BapuaTuBHOM YacTbio
€CTECTBEHHOHAYYHOrO Lmkna gucumnnmi (6nok M.1) ong marnctpoB no HanpasneHWIO NOLArOTOBKM
011200 "®u3auka", npocunb "TeopeTnyeckas n matematnyeckas cpmamka". Obyyarowmnincs LONXeH
BNafeTb 3HAHUAMU U YMEHbSIMU, NONYYEHHbIMU NPU U3YYEHUN OMCUUMINH MaTEMATUHYECKOro 1
€CTEeCTBEHHOHAY4HOro umkna (bnok b.2), a Takxxe 6a30B0oi YacTn NPOPECCNOHANBHOMO LMKNa
(Mooynb "TeopeTtunyeckas guamka") n gucuunnvi b.3.0B1 "CneumnanbHas Teopus
oTHocuTtenbHocTn", 5.3.1B6 "Obwas teopus otHocutenbHoctn", 5.3.[1B10 "Teopumsa cnmHOpoB" 1
b.3.1B7 "KeHTOBas Teopus nons". OCHOBHble nonoxeHusa gucumninundel EH.B1.2 "Teopus
cynepcuMMeTpuin" OOMXHbI UCNONb30BaTbLCA B AaNbHENWeM Npu n3y4eHnumn cneayowmx GUCLUNINH:
OH(M).®1 "CoBpemeHHble npobnembl domaunkn”, JH(M).P.2 "®uanka BLICOKUX SHEPTUii 1
kocmonorus", OH(M).B1.2 "KannbpoBouHble nons". OcBoeHne gucunninHbl "Teopus
cynepcrMMeTpuii" HeobxoAMMO TakXe Kak NpeawWwecTByowee ANs Hay4HO-UCCneaoBaTeNbCKow
NPaKkTMKX Mo TEOPUUN CTPYH N CYNepCTPyH.

3. KomneteHuuu obyyatowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncpoBka

Lincpp komnereHuyu npuo6peTaeMoi KOMNETeHLMK

(Oolé;l}ekyanyprle CNOCOBHOCTb LIEMOHCTPMPOBATb YriybneHHble 3HaHNS B
KOMNETEHLIN) obnacTv MateMaTvku 1 eCTECTBEHHbIX HaykK

AK-1 cnocobHoCTb CBOBOAHO BnaaeTb oyHAaAMEHTaNbHbIMU
(oopecouosansre o e A% (5 co0rs6Teronm G0 Gs0Gi
KOMreTeHuun)

MarncTepcKon nporpammon);

CNOCOBHOCTb MCNONb30BaTh 3HAHMSA COBPEMEHHbIX Mpobnem
nK-2 JOU3NKN, HOBENLNX [OCTUXEHUI (PU3NKU B CBOEN
Hay4HO-uUccnenoBaTenbCckon AeaTenbHOCTH,
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Mporpamma ancumnnuuHbl "Teopus cynepcummetpumn”; 011200.68 Pusuka; npodeccop, a.H. (Mpodeccop) AMnHosa A.B.

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
Hay4HO-Uccnepgosarte/bCckasa neAaTe/ibHOCTb!: CrMocobHOCTb
CaMOCTOATENNbHO CTaBUTb KOHKPETHbIE 3ada4vn Hay4HbIX

Lncpp komneteHLUN

MK-3 ncecnenoBaHuii B 06nactu omamku (B COOTBETCTBUN C
(npodheccunoHanbHble npodomnnem MarncTepckon NporpamMmbl) 1 pelaTb UX ¢ MOMOLLbIO
KOMNeTeHLmm) COBPEMEHHOI annapaTtypbl, 060pyL0oBaHMS, MHPOPMALMOHHBIX

TEXHOMOMi1, NCNONb30BaHMS HOBEWLEro 0TEYECTBEHHOIO 1
3apybexHoro onbITa;

CNoCcoBHOCTb UCMNonb3oBaTb CBOOOOHOE BNageHue
NpodpeccroHanbHO- NPOCUNMPOBAHHBIMU 3HAHUAMMX B 06nacTu

(rll'I|[<)_05C*)eCCI/IOHaﬂbeIe MHDOPMALIMOHHBIX TEXHONOMMIA, COBPEMEHHbLIX KOMMbIOTEPHbIX
KOMMETEHLIN) CeTeit, NporpaMMHbIX NPOYKTOB 1 PECYPCOB WNHTepHeT ans
peweHns 3anay NpodecCcnoHanbHON 0eaTeNbHOCTU, B TOM
YyMmcne Haxo4sWmnXcs 3a npegenamm NPOgUIbLHOM NOArOTOBKY;
MK-6 Hay4YHO-MHHOBALMOHHAS OeATeNbHOCTb: CNOCOBHOCTb CBOHOOHO
(NPOECCHOHANbHBIE BnageTb pasgenamun pusnkn, HeobxoanMbIMK ONsl peweHns
KOMMETEHLN) Hay4YHO-MHHOBALMOHHbIX 3a4a4 (B COOTBETCTBUMN C NpOocunem
NOArOTOBKN);
MnK-7 cnocobHoCTb CBOOOAHO BNaaeTb NPOGECCUOHANbHBIMU
(NMpodheccmoHanbHble 3HaHMSAMN ONg aHann3a n cuHTesa usn4eckon nHgoopmaumm
KOMMeTeHuunn) (B COOTBETCTBMM C NpOdomneEM NOAroTOBKN);

B pesynbtate 0CBOEHUS ONCUMNMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

6a30Bble MOHATMSA 1 GoaKTbl anrebpbl 1 aHanM3a ¢ aHTUKOMMYTUPYIOWMMIN NEPEMEHHBIMU 1 TEOPUN
CYnepcUMMeTpUiA; UMeTb NpeacTaBneHne 06 0COOEHHOCTSAX U OCHOBHbIX MAESX HOBEMLLMX
TEOPETNYECKMX NCCNeaoBaHNii B 06nacT KBAHTOBON (PU3MKK, NCMOMb3YIOWMX CyNepCUMMETPUYHBIIA
noaxogn.

2. DONIXEH yMeTb:

oMcpcpepeHLMpPoBaTh N MHTErPUPOBaTb OYHKLMM CO 3HAYEHMSIMU B rpaccMaHoBol anrebpe, 0CBOUTb
OCHOBHbIE MPUEMbI BBIYUCNIEHWIA B TEOPUK Cyneprpynn 1 Teopun cynepmMHoroobpasmii, Ncnonb3oBatb
OCHOBHbIE MPUHLMMbI 1 METOLbl TEOPUM CYNEPCUMMETPUIA B CBOEI HAYy4YHO-UCCNen0BaTENbCKOM
LEesTENbHOCTH.

3. 0ONXeH BnageThb:

OCHOBHbIMX pasgenamv Teopumn CyrnepcMmMMeTpuii, HeoOXxoANMbIMU NS PeWeHns
Hay4YHO-MccnenoBaTenbCkux 3agay (B COOTBETCTBUM CO CBOEN MarncTepckomn NporpamMmMon).

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:
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Mporpamma ancumnnuuHbl "Teopus cynepcummetpumn”; 011200.68 Pusuka; npodeccop, a.H. (Mpodeccop) AMnHosa A.B.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MoOyns
Obwas TpyooemMKOoCTb AMCLUNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUMUMNINHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO NS Oonycka K 3adeTy
28 6annos.

86 bannos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "yooBnetBopuTenbHO" (yO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAyNo
TemaTtnyecknu nnaH gucUUNIUHbI/MoAaynNs

Bupobl n yachbl

ayauTopHom paboTbl
Paspen yanrop P ’

Hepens WX TPy A0EMKOCTb Tekywume copmbl
N D‘"KAL:)'L'-;,'LV,"HH/ CemMecTPemectpa (B yacax) KOHTpOnsi
Nexuun MpakTnueckuelllaboparopHble
L 3aHATUSA pabortbl

Tema 1. Anrebpa u
aHanus c
"laHTUKOMMYTUPYIOWMMM
NnepeMeHHbIMU.

YCTHbI ONpocC

JomMaliHee

o [Tema 2. Gynepanre6pei 1 3.4 2 ) 0 3amjaHue

" cyneprpynnbl Jn.

Tema 3.
3.|CynepnpocTpaHCTBO U 1 5 2 0 0
cynepnons.

Tema 4.
CynepcumMMeTpUuYHble
4 KannbpoBOYHble
‘[Teopumn.
CynepcummeTpus un
cyneprpasutauus.
Tema 5. Teopus
"|3ainbepra-ButTeHa.

Tema . Torosas 1 0 0 0 3K3aMeH
" |doopma KoOHTpOnSA

NTtoro 10 4 0

YCTHbI ONpocC

JomallHee
1 6 2 0 0 3agaHue

YCTHbI ONpocC

4.2 CopepxaHue JUCLUMNNUHDI
Tema 1. Anrebpa v aHanu3 ¢ aHTUKOMMYTMPYHOLLLUMU NEPEMEHHbIMM.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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Obwwe ceeneHns 06 accoumatuBHblx anrebpax. Anrebpbl 'paccmaHa. Cructema obpasytowmx
rpaccMaHoBoii anrebpbl. ABTOMOPr3M YeTHocTU. Moganrebpbl 1 dpakTopanrebpbl rpaccMaHoBOA
anrebpsbl. [pafynpoBaHHOE NMMHERHOE NPOCTPAHCTBO. PYHKLMM CO 3HAYEHUSIMI B FPACCMaHOBOM
anrebpe. ['paccMaHoBbl aHaNUTUYECKe PyHKUMK. YeTHble 1 HeyeTHble obpasytowme anrebpbl
CPYHKLIMIA CO 3HAYEHUSIMM B rpaccMaHoBo anrebpe. TeopeMa 0 HESBHbIX COYHKLIMSIX.

npakTnyeckoe 3aHsitne (2 4aca(os)):

AHann3 PyHKUMIA OT aHTMKOMMYTUPYIOWMNX NepeMeHHbIX. dndodepeHumpoBaHme. VIHTerpuposaHue.
CynepaetepMuHaHT (bepeanHunaH). CynepmHoroobpasusi.

Tema 2. Cynepanre6pbl 1 cyneprpynnbi Jln.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Cynepanrebpbl Jln. Cyneprpynnol Jln. Cyneprpynna NyaHkape. Anrebpa cynepcummeTpuii n ee
npeacTtaeneHus. Cynepmynbtunnetsl. Cynepanrebpbl Jln. Cyneprpynnel lu. Cyneprpynna
MyaHkape. Anrebpa cynepcummeTpuii 1 ee npeacrtasnexHms. CynepmynsTunnetsl ['pagynpoBaHHble
anrebpsl Jln. Cynepcnen v cynepkunnmMHrosa goopma.

npakTnyeckoe 3aHsitne (2 4aca(os)):

"panyupoBaHHble anrebpeol . Cynepcnen. CynepkunnmHrosa goopma. Knaccudpmkaums npocTbix
KOHEeYHOMepPHbIX cynepanrebp Jn.

Tema 3. CynepnpocTpaHCTBO U cynepnons.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

CynepnpoctpaHcTtBo. CynepnpeobpasosaHue. KnpanbHble cynepnonsi. CynepkoBapuaHTHble
nponssoaHble. CynepcnMmeTpuyHbie aeicTens. BektopHble cynepnonsi. Mogenb Becca-3ymumHo.

Tema 4. CynepcuMMeTpUYHbIe KannbpoBoyHbie Teopun. CynepcuMmeTpus n
cyneprpasvTaLus.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

N=1 cynepcummeTpuyHas kanmbpoBoyHas Teopus. CynepcummetpudHasa KX . N=2
cynepcuMMeTpuYHas sHr-mmnncosckas Teopus. CNOHTaHHO HapyLWeHHas cynepcrMMeTpus.
CynepcuMmmeTpus 1 cyneprpasmTaums.

Tema 5. Teopus 3anbepra-ButreHa.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

HuakoaHepretuyeckoe adhpekTnBHOE feincTere N=2 cynepCuMMETpUYHO KannbpoBOYHON TEOPUN.
HyanbHocTb 3ainbepra-ButteHa. MoHononw.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepens | camocTosTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eggﬂn
AducumnnuHel pcemeCTpa pabortbl (B yacax) 260ThI
CTYLEHTOB P
Tema 1. Anrebpa u
aHanus ¢ NoAroToBka K o
1'aHT|/||<0MMyr|/|py+ouw|M|/| 1 1,2 YCTHOMY Onpocy 10 YCTHBIN OMPOC
nepeMeHHbIMU.
5 Tema 2. Cynepanrebpbl 1 34 zgﬂ;cﬂggr'(g 9 nomalHee
‘|n cyneprpynnbl Jn. ’
cyneprpy 3anaHus 3ajaHve
Tema 3. noaroTtoBka K
3.|CynepnpocTtpaHcTBo U 1 5 CTHOMY OMDOC 10 YCTHbIA ONpocC
cynepnons. y y onpocy

KETPOHHBH
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Mporpamma ancumnnuuHbl "Teopus cynepcummetpumn”; 011200.68 Pusuka; npodeccop, a.H. (Mpodeccop) AMnHosa A.B.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 4.
CynepcrMMMeTpUYHbIE
NnoAroToBK
KannbpoBOYHble onroroska JomMauHee
4. 1 6 |oomalHero 11
Teopun. 3anaHmus 3ajaHue
CynepcummeTpus n
cyneprpasutauus.
Tema 5. Teopus NoOAroToBka K o
i P 1 7 THbIA On
0 3aibepra-ButteHa. YCTHOMY ONpocCy 9 ye onpoc
Ntoro 49

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
WHTEPHET-TEXHONOM NN, UCMONb30BaHNE CUCTEM aHANUTUYECKNX BbIYUCTEHWIA.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWN
aTTecrauum rno MToramMm OCBO€HUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. Anre6pa u aHanM3 ¢ aHTUKOMMYTUPYIOLLLUMU NEepeMEeHHbIMU.
YCTHbI OMPOC , MPUMEPHbIe BOMPOCHI:

Obuwwme ceeneHns 06 accoumaTmBHbIX anrebpax. Anrebpel I'paccmana. Cuctema o0bpasyrowmx
rpaccmMaHoBoi anrebpbl. ABTOMOpPdM3M YeTHOCTW. [Moganrebpbl u dpaktopanrebpbl rpacCMaHoOBOM
anrebpobl. pagyvpoBaHHOE NUHEHOE NPOCTPAHCTBO. PYHKLMM CO 3HAYEHUSMU B FPACCMaHOBOA
anrebpe. 'paccMaHoOBbl aHANUTMYECKE PYHKLUMW. HYeTHble 1 HeYyeTHble obpasytowme anrebpbl
OYHKLMIA CO 3HAYEHNSIMM B rpacCMaHoBoM anrebpe. Teopema 0 HEABHbBIX (PYHKLMSAX. NPAKTUYECKOe
3aHgaTue (2 yaca(os)): AHann3 OYHKUNA OT aHTUKOMMYTUPYIOWNX NEPEMEHHDbIX.
OnddepeHumpoBarne. MHTerpnposaHune. CynepaetepMmHaHT (6epesnHunaH). CynepmHoroobpasms.
Tema 2. Cynepanrebpsbl u cyneprpynnbl Jln. nekunoHHoe 3aHaTue (2 yaca(o)): Cynepanrebpbl .
Cyneprpynnbl Jln. Cyneprpynna NyaHkape. Anrebpa cynepcuMmMeTpuii 1 ee NpeacTaBieHns.
Cynepmynbtunnetbl. ['pagynpoBaHHblie anrebpbl Jln. Cynepcneq n cynepkunnnHrosa goopma.
npakTuyeckoe 3aHsATue (2 yaca(os)): NpanympoBaHHbie anrebpbl JIn. Cynepcnen. CynepkunnnHrosa
gopma. Knaccugpmkaums npocTtbix KOHEYHOMEPHbIX cynepanredbp Jin. Tema 3. CynepnpocCTpaHCcTBO U
cynepnons. nekunoHHoe 3aHsATue (2 yaca(os)): CynepnpocTtpaHcTBo. CynepnpeobpasoBaHue.
KnpanbHble cynepnons. CynepkoBapuaHTHble Npon3BoaHble. CynepCuMMETPUYHbIE OEACTBUS.
BekTtopHble cynepnons. Tema 4. CynepcMMETpPUYHbIE KAaNMOPOBOYHbIE TEOPUN. NEKLIMOHHOE
3aHsATUe (2 yaca(os)): N=1 cynepcummeTpryHas kannbpooyHas Teopus. CynepcummetpuydHas KX/I.
N=2 cynepcumMmeTpumyHas sHr-mmnncosckas tTeopns. CNOHTaHHO HapyLWeHHas CynepcrMMeTpus.
Tema 5. Teopus 3aibepra-ButteHa. nekumoHHoe 3aHsTMe (2 Yaca(oB)): Hn3kosHepreTnieckoe
adhbdbekTnBHOE AeicTBne N=2 cynepcrMMMETPUYHOM KannbpoBoyHo Teopun. [yanbHOCTb
3aibepra-ButteHa. MoHononw.

Tema 2. Cynepanre6pbl u cyneprpynnbi Ju.
LoMallHee 3afaHne , TPUMeEpPHbIE BOMPOCHI:

MocTtponTb Z_2 rpagynpoBaHHyto anrebpy Jln (cynepanrebpy J1n), nopoxaeHHyto reHepatopamm
3apaHHoi anrebpbl Jln Manoin paamepHoOCTHU.

Tema 3. CynepnpocCTpaHCTBO U cynepnons.
YCTHbI ONpPOC , NPUMEpPHbIE BOMPOChI:

CynepnpocTtpaHcTtBo. CynepnpeobpasoBaHue. KupanbHble cynepnons. CynepkoBapuaHTHbIE
npounseonHble. CynepcuMMeTpuyHble nencTeus. BekTopHble cynepnons. Mooenb Becca-3yMuHo.

Tema 4. CynepcuMmMeTpUUYHble KannbpoBoYHbIe Teopun. CynepcuMMeTpusi U cyrneprpaBuTaLms.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6146014 5AE
CtpaHnua 7 ns 11. 111 VHI:I

S OEMALIGH



Mporpamma ancumnnuuHbl "Teopus cynepcummetpumn”; 011200.68 Pusuka; npodeccop, a.H. (Mpodeccop) AMnHosa A.B.

Ynp. 1. HaiiTn 3akoH npeobpa3oBaHs BEWECTBEHHOMO CKaNSIPHOMO Cynepnosns B KOMMNOHEHTaXx
OTHOCUTENBHO MHPMHUTE3NMANBHBIX NPeobpasoBaHuMii B cynepnpocTpaHcTee npocTtoi (N=1)
cynepcummetpun. Ynp. 2. icnonb3ys pesynbTartbl YNp. 1, BbinucaTb reHepartopsbl
cynepnpeobpasoBaHuii. Ynp. 3. Beluncnme cynepkoMmyTaTopbl reHepaTopoB 13 Ynp. 2, NoayynTb
CTPYKTYypHbIE COOTHOWEHMS cynepanrebpsbl [NyaHkape. *Ynp. 4. PewnTb 3a8ayun, NnpMBeaeHHble Ha
cTpaHuue http://theorphys.phys.msu.ru/education/zad_susy.pdf.

Tema 5. Teopus 3anbepra-ButteHa.
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCHI:

HunakoaHepretmyeckoe adpdpekTmBHoe aencteme N=2 cynepcrMMeTpuyHON KanmbpoBOYHOM TEOPUMN.
LyanbHocTb 3ainbepra-ButreHa. MoHononw.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCH! K 3K3aMeHy:

bunet 1.

1. Obwwe ceeneHus 06 accoumaTnBHbIX anrebpax.
2. CynepoeTepMMHaHT.

Buner 2.

1. Anrebpbl Mpaccmana.

2. CynepMHoroobpasue.

bunert 3.

1. Cuctema obpasyrowmx rpaccMaHoBow anrebpbl.
2. CynepcummeTpus.

Buner 4.

1. ABTOMOPGOM3M YETHOCTN.

2. CynepcMMeTpuYHble enctens. bunert 5.

1. ABTOMOP(ON3MbI rpacCMaHoOBON anrebpbi.

2. CynepnpocTpaHCTBO.

Buner 6.

1. AHTVABTOMOP(PM3MbI FPACCMaHOBO anrebpbl.
2. llyanbHocTb 3ainbepra-Butrtena.

bunet 7.

1. dakTopanrebpbl rpaccMaHoBO anrebpbl.

2. Anrebpa cynepcuMMeTpuii 1 ee NpeacTaBneHuns.
Buner 8.

1. Mopanrebpbl anrebpbl rpaccMaHoBoON anredpbi.
2. CrnoHTaHHO HapylweHHas cyrnepcrMmeTpus.
bunet 9.

1. YeTHOCTb.

2. CynepkoBapuaHTHble MPON3BOOHbIE.

Bunert 10.

1. panynpoBaHHOE NMMHENHOE NPOCTPAHCTBO.

2. Cyneprpynna lNyaHkape.

Bunet 11.

1. dyHKUMM CO 3HAYEHUSIMU B rpaccMaHoBO anrebpe.
2. KupanbHble cynepnons.

Bunet 12.

1. [paccmaHoBbl aHaNUTUYEeCKNE OYHKLNN.

2. Cynepnpeobpa3zoBaHue.
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Bunet 13.

1. YeTHble obpasytowme anrebpbl QOYHKLUNIA CO 3HAYEHNSIMU B FpacCMaHOBOW anrebpe.
2. CynepkunnuHrosa goopma.

Bunet 14.

1. HeueTHble obpasytolwme anrebpbl OyHKLUMIA CO 3HAYEHMSAMM B rpaccMaHoBoii anrebpe.
2. Cynepnone.

Bunert 15.

1. Cynepnpoun3BofHas u ee CBOMCTBA.

2. BekTopHble cynepnons.

Bunet 16.

1. Teopema 0 HeSBHbIX (PYHKLMNSAX aHTUKOMMYTUPYIOWMX NEPEMEHHbIX.
2. N=1 cynepcummeTpmnyHas kannbpoBo4Has Teopusl.

Bunet 17.

1. AHanm3 yHKUMIA aHTUKOMMYTUPYHIOLNX NEPEMEHHDbIX.

2. Hn3koaHepreTnyeckoe agpekTUBHOE OENCTBME.

bunet 18.

1. OndbpepeHumpoBaHme PyHKLNA aHTUKOMMYTUPYIOWMX NEPEMEHHDIX.
2. Cynepanrebpa Jn.

Bunet 19.

1. VIHTerpmnpoBaHme yHKUUA aHTUKOMMYTUPYIOWMX NEPEMEHHDIX.

2. N=2 cynepcuMMeTpryHas sSHr-munacoBckas Teopus.

7.1. OcHOBHas nuTeparypa:

1. BecknH B.C. N'paButaums n actpogpuauka. - M.: duamatnut, 2009. - 158 c.
http://e.lanbook.com/books/element.php?pl1_id=2114

2. bepesnH ®.A., BeeneHuve B cynepaHanua. - M.: MUUHMO, 2014. - 432 c.
http://e.lanbook.com/view/book/56394/page?2/

3. Boicoukuin M.W. Jlekuun no Teopun anektpocnabbix B3anmonencteui. - M.: duamatnmt, 2011. -
152 c. http://e.lanbook.com/view/book/2712/page3d/

7.2. lononHutenbHasa nuteparypa:

1. BepHuwreiiH, Ileittec [.A., WaHnep, CemnHap no cynepcummetpusm, T. 1. Anrebpa n aHanms.
OcHoBHble hakTbl, [Mog pen. O. A. Jleriteca n ¢ npononHenunamm B. B. MonoTkosa - M.: MUHMO,
2011.-410c.

http://rffi.molnet.ru/rffi/ru/books/o_491623 (cant PODUN)
2. Teopus OTHOCUTENBHOCTWN, rpasuTauns u reomeTpus = Relativity, gravity and geometry :
MexayHapoaHas koHpepeHums "Petrov 2010 Anniversary Symposium on General Relativity and

Gravitation", 1-6 Hos16ps 2010, KasaHb : Tpyabl / [cocT.: A.B. AMunHoBa, C.B. Cywkos].? KasaHb :
KaszaHckuin yHusepcutet, 2010 .? 274 c.: vn.

7.3. UHTepHeT-pecypcChbl:
ApPXVB 9NEKTPOHHBIX NyOAMKauuiA Hay4YHbIX CTaTein - www.arxiv.org
Mwup Teopun cTpyH - http://stringworld.ru/library/books-for-graduate
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Cant kadpeapbl TEOPUN OTHOCUTENBHOCTU U rpaBuUTaLunn -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii,
http://old.kpfu.ru/f6/k6/index.php

OnekTpoHHas bubnuoteka - http://znanium.com/, http://eqworld.ipmnet.ru/indexr.htm

AnekTpoHHas bubnnoTeka MexaHnKo-MaTeMaTnieckoro doakynbteta MockoBckoro
rocyfnapCTBEeHHOro yHusepcurerta - http://lib.mexmat.ru/allbooks.php

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "Teopus cynepcuMmeTpumn” npeanonaraet NCNonb30BaHMe Crenyowero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EHNS 1 Nepenadun dNeKTPOHHbIX JOKYMEHTOB. TnnoBas KoMnaekTaums
MyNbTUMEONIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMBYyHbI MpenonaBaTens,
BK/IOYAoLWen Tay-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 00 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenonasartens. lNpenonasarenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, YTO NO3BONSIET NPOBOAMTDL NEKLMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yoobHON 1 AOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNe C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOnonoCHbIM
LOCTYNOM B CeTb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-bMBNMoTeYHOM cnucTeme "Znanium.com", 4OCTYN K KOTOPOW NpenocTaBNeH CTydeHTaM.
Cair http:/stringworld.ru conepxuTt pasaensl "CtpyHHas 6ubnuoteka" n "CtpyHHble Beb-pecypchbl”,
roe Takke MOXHO HalTu y4ebHO-MeToaNYECKyHo nuTepatypy AN 4AHHOW ANCLMMIUHDI.

Mporpamma coctasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 011200.68 "Pusunka" n marnctepckon nporpamme Puamka atoMoB U MONEKYN .
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ABTOpP(bI):

AmunHoBa A.B.

AmunHoBa Acsa BacunbeBHa
" 201 _r.

PeueH3eHT(bl):
Tatopckuin [0.A.
Tatopckuii Omutpuii Anbbeptosuy
S 201 __r.
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