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Mporpamma ancumnnuubl "Teopus cynepcummetpun”; 03.04.02 dusmka; npodeccop, A.H. (npodeccop) AMuHosa 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

JaHHas yuebHas aucumnnmnHa BkntodeHa B pasgen " 51.B.[0B.1 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtesbHol nporpammbl 03.04.02 duramka 1 0OTHOCUTCS K AUCLUMNIMHAM MO Bblbopy.
OcBauBaetcs Ha 1 kypce, 2 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:

Pacwucposka
npuobpeTaeMon KoMNeTeHL U

oK-1 CNoCOBHOCTbIO K aBCTPaKTHOMY MbILWEHNIO, aHaNU3y, CUHTE3Y

FOTOBHOCTbIO PYKOBOAUTb KOMJIEKTMBOM B CCREPE CBOEN
npodpeccnoHanbHOM [ESTENBHOCTA, TONEPAHTHO BOCNPUHUMAS
coumarnbHble, 3THUYECKNE, KOHDECCUOHANBHBIE U KYNbTypPHbIE
pasnuums

CNOCOBOHOCTbIO K aKTUBHOW coLManbHOM MOBUNbHOCTH,
onk-3 opraHmdauum Hay4YHo-uccnenoBaTenbCknx U UHHOBALIMOHHbIX
pabot

CMOCOBHOCTBLIO aaanTMPOBaTbCS K UBMEHEHNIO HAay4YHOro
onk-4 npodpunsa ceoen NpodoeccrmoHanbHOn oeaTenbHOCTH,
COLMOKY/IbTYPHbIX 1 couManbHbIX YCNOBUA OEATENbHOCTU

Lncpp komnetreHLUN

onk-2
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Mporpamma ancumnnuubl "Teopus cynepcummetpun”; 03.04.02 dusmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

Pacwmndpposka
npuobpeTaeMoi KOMNeTeHL NN
CNocobHOCTbIO CBOOOAHO BNafeTb pasaenamm pusmkim,
HEOOXOAUMBIMU LS PEeeHNs Hay4HO-UHHOBALMOHHbIX 3a4aY, U
NPUMEHSITb pe3ynbTaTbl HAYYHbIX UCCNEAOBAHMIA B
WHHOBALIMOHHON [esATeNbHOCTM

CNoCOBHOCTbIO UCMOMb30BaTh 3HAHUS COBPEMEHHbIX MPO6ieM 1
onk-6 HOBEMLWNX OOCTUXEHUN PUINKN B HAY4HO-UCCNenoBaTebCkom
paboTe

CNOCOBHOCTbIO MPUHMMATL y4acTue B pa3paboTke HOBbIX
nKk-3 METOLOB 1 METOANYECKUX NMOAXOLOB B HAYYHO-MHHOBALIMOHHBIX
NCCNenoBaHUSIX Y UHXEHEPHO-TEXHONOMMYECKOW AeSTeNbHOCTU

Lncpp komneteHLUN

nK-2

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

6a30Bble NOHATUS U pakTbl anre6pb| n aHann3a ¢ aHTUKOMMYTUPYHOWNMK NMepeMEeHHbIMA N TEOPUN
CyrlepCVIMMeTpI/IVI; MMETb nNpeancrtas/ieHne 06 0COOEHHOCTSIX 1 OCHOBHbIX NOESX HOBEMLWMX
TeopeTnveckunx nccnenoBaHuin B 06nact KBaHTOBOWA PU3nKKU, NCMONb3YHOLWKUX Cyl'lepCVIMMeTpVI‘-IHbII7I
noaxon.

2. DONIXEH yMeTb:

ONGGEPEHLMPOBATL N MHTErPMPOBaTb (PYHKLIMK CO 3HAYEHUSIMU B rpaccMaHoBO anrebpe, 0CBOUTb
OCHOBHbIE NMPUEMbI BbIYUCNIEHWIA B TEOPUMN CYNeprpynn 1 Teopumn cynepMHoroodbpasuii, MCnonb3oBatb
OCHOBHbIE MPUHLNNBbI U METOObI TEOPUN CYNEPCUMMETPUIN B CBOE HAY4YHO-UCCNenoBaTeNbCKom
DedaTenbHOCTH.

3. ONXEH BnaneThb:

OCHOBHbIMMX pa3genamu Teopun CynepcMMMETPUn, HEOOXOANMBIMU OJ151 PELIEHUS
Hay4YHO-UccnenoBaTenbCckmx 3aaay (B COOTBETCTBMM CO CBOEW MarncTepckom NporpamMmmMon).

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAyNs

Obuwas Tpya0eMKOCTb ANCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOIro KOHTPONS ANCUUNANHBI 9K3aMeH BO 2 CEMECTpE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
CtpaHnua 4 ns 11. 111 yHlf[
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Mporpamma ancumnnuubl "Teopus cynepcummetpun”; 03.04.02 dusmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Henens UX TPy AO0EMKOCTb Tekywue copmbl
N ‘D'"Kn"(")':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nex ImI'Ipal(m--lecl(meJ1aﬁopa1'op|-||>|e
L 3aHATUA paboTbi

Tema 1. Anrebpa u

aHanus c YCTHbIIA ONpoC
1. aHTUKOMMYTUPYIOWNMUN 2 1.2 2 0 2

nepeMeHHbIMU.
5 Tema 2. Cynepanrebpol 5 34 5 0 3 ggM::JMH: ©

‘v cyneprpynnbi Jn. : A

Tema 3. CTHbI onpoc
3./CynepnpocTtpaHcTBO U 2 5 3 0 2 y P

cynepnons.

Tema 4.

CynepcuMmeTpuyHbie

nomMawHee

KannbpoBOYHble
4. TeopU. 2 6 2 0 3 3apaHve

CynepcummeTpus un

cyneprpasuTaums.

Tema 5. Teopus YCTHbI onpoc
. 3anbepra-ButteHa. 2 / 3 0 2

Tema . Itorosas 5 0 0 0 9K3aMmeH
" |dopma KoHTpOnNA

Wtoro 12 0 12

4.2 CopepxaHue JUCLUNMUHbBI
Tema 1. Anrebpa v aHanu3 ¢ aHTUKOMMYTMPYHOLLLUMU NEPEMEHHbIMM.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Obwwe ceeneHns 06 accoumatuBHbix anrebpax. Anrebpbl 'paccmaHa. Cructema obpasytowwmx
rpaccMaHoBoi anrebpbl. ABTOMOPr3M YeTHoCcTU. [Moganrebpbl 1 dpakTopanrebpbl rpaccMaHoBOA
anrebpsbl. [pafynpoBaHHOE NMMHERHOE NPOCTPAHCTBO. PYHKLMM CO 3HAYEHUSIMW B FPACCMaHOBOM
anrebpe. ['paccMaHoBbl aHaNUTUYeCKe PyHKUMN. YeTHble 1 HeyeTHble obpasytowme anrebpbl
PYHKLIMIA CO 3HAYEHUSIMM B rpaccMaHoBO anrebpe. Teopema 0 HESBHbIX QOYHKLIMSIX.

naboparopHas pabora (2 4aca(oB)):

Anrebpbl MpaccmaHa. Cuctema obpasytolmx rpaccMaHoBon anredpbl. ABTOMOPIIU3M YETHOCTH.
Mopanrebpbl 1 dhakTopanrebpbl rpaccMaHoBoi anrebpbl. 'pagynpoBaHHOE NMHenHoe
NPOCTPaHCTBO. DYHKLMN CO 3HAYEHUSIMU B rpaccMaHoBoi anrebpe. 'paccMaHoBbI aHaNMTUYECKMe
doyHKUMK. YeTHble 1 HeYeTHble obpasyolme anredpbl (OYHKLUMIA CO 3HAYEHMSIMUA B FPacCMaHOBO
anrebpe.

PerunctpaumnoHHbIi Homep 6 5AE
CtpaHnua 5 ns 11. 111 VHI:I
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Mporpamma ancumnnuubl "Teopus cynepcummetpun”; 03.04.02 dusmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

Tema 2. Cynepanre6pbl u cyneprpynnbi Jn.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Cynepanrebpbl Jln. Cyneprpynnol Jln. Cyneprpynna MNyaHkape. Anrebpa cynepcummeTpuii n ee
npeacTtaeneHusi. Cynepmynbtunnetsl. Cynepanrebpbl Jln. Cyneprpynnbl Jln. Cyneprpynna
MyaHkape. Anrebpa cynepcummeTpuii n ee npeactaenexHms. CynepmynbTunnetsl ['pagynpoBaHHble
anrebpbl Jln. Cynepcnen 1 cynepkunnMHroa goopma.

naboparopHas pabora (3 4aca(oB)):

Cyneprpynna lNyaHkape. Anrebpa cynepcummeTpuii n ee npeacrtasneHns. CynepmynbTunneTol.
Tema 3. CynepnpoCTpaHCTBO U Cynepnons.

JNleKLMoHHoe 3aHsitue (3 4aca(os)):

CynepnpoctpaHcTtBo. CynepnpeobpasoBaHue. KupanbHble cynepnons. CynepkoBapuaHTHbIE
nponssogHble. CynepcnMmeTpuyHbie genctens. BektopHble cynepnons. Mogenb Becca-3ymuHo.

naboparopHasi paborta (2 4aca(oB)):
CynepnpeobpasosaHue. KupanbHble cynepnonsi.

Tema 4. CynepcuMMeTpuyHbie KanmbpoBoYHblie Teopun. CynepcuMmeTpus n
cyneprpaBuTaums.

JNeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

N=1 cynepcummeTpunyHas kannbposoyHas Teopus. CynepcummetpuyHas KXI. N=2
cynepcuMMeTpurYHas sSHr-mmnncosckas Teopms. CNOHTaHHO HapyLWeHHas CynepcrMMeTpus.
CynepcuMmeTpus 1 cyneprpasmTaums.

naboparopHasi pabora (3 waca(oB)):
CynepcummeTpust n cyneprpasutauus.
Tema 5. Teopus 3anbepra-ButteHa.
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

HunakoaHepreTmyeckoe adhpekTmBHoe aencteme N=2 cynepcruMMeTpuyHON KanmbpoBOYHOM TEOPUMN.
LyanbHocTb 3aitbepra-ButreHa. MoHononw.

naboparopHas pabora (2 4aca(oB)):
HunakoaHepreTmyeckoe ahpekTmBHoe aencteme N=2 cynepcrMMeTpuyHON KanmbpoBOYHOM TEOPUN.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Bunobi
N Paspen Cemect Hepensi | camoctositensHon [TpynoemMKoOCTb ;&%ﬂ:;';g:;g:ga
AucumnnnuHbl pcemecrpa pabotbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. Anrebpa u
aHanus c noaroToBka K .

1. 2 1,2 12 T
AHTUKOMMYTUPYIOLWNMUN ’ YCTHOMY ONpocCy yCcTHEIM Onpoc
nepeMeHHbIMU.

noAroToBK
> Tema 2. Cynepanrebpsl o 34 u(c))ﬂa?ugerc? 10 JoMalHee
‘[v cyneprpynnbl Jn. ’
cyneprpy 3a0aHms 3apaHue
Tema 3. noaroToBka K

3./CynepnpocTpaHCTBO U 2 5 CTHOMY OMDOC 12 YCTHbIA ONpOoC
cynepnons. y y onpocy
Tema 4.

CynepcuMMeTpUYHbIE
NnoAroToBK
KannbpoBOYHble oaroroska JoMalHee

4. 2 6 JoMmallHero 12
Teopuu. 3anaHmus 3ajaHune
CynepcummeTpus n
cyneprpasuTaums.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
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Mporpamma ancumnnuubl "Teopus cynepcummetpun”; 03.04.02 dusmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

Buabi
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?ﬂ%"g‘;‘o';‘::;gﬁga
AducumnnnnHbl pcemecha paboTbl (B wacax) a60ThI
CTYLEHTOB P
Tema 5. Teopus noaroToska K
Jamog o 2 7 2 THbI On
5 3anbepra-Buttena. YCTHOMY Onpocy yc onpoc
NToro 48

5. ObpasoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
WHTEPHET-TEXHONOM N, NCMONb30BaHNE CUCTEM aHANUTUYECKNX BbIYNCNEHNIA.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS UCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Anre6pa n aHanu3 ¢ aHTUKOMMYTUPYIOLLUMW NepeMeHHbIMM.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

Obwwe ceeneHns 06 accoumatuBHbix anrebpax. Anrebpbl 'paccmaHa. Cructema obpasytowmx
rpaccMaHoBoi anrebpbl. ABTOMOPr3M YeTHocTU. [MNoganrebpbl 1 dpakTopanrebpbl rpaccMaHoBOA
anrebpsbl. 'pafynpoBaHHOE NMHENHOE NPOCTPAHCTBO. PYHKLIMM CO 3HAYEHUSIMI B TPACCMaHOBOM
anrebpe. ['paccMaHoBbl aHaNUTUYECKe PyHKUMN. YeTHble 1 HeYeTHble 0bpasytowme anrebpbl
CPYHKLIMIA CO 3HAYEHUSIMM B rpaccMaHoBO anrebpe. Teopema 0 HeSABHbIX (PYHKLIMSX. MPaKTUYECKOe
3aHaTMe (2 Yaca(os)): AHanu3 PyHKUNA OT aHTUKOMMYTUPYIOWMX NEPEMEHHbIX.
OupcpepeHumpoBanue. MiHTerpuposaHune. CynepaetepMuHaHT (6epeaunHman). CynepmHoroobpasus.
Tema 2. Cynepanrebpbl 1 cyneprpynnbl Jln. nekunoHHoe 3aHsaTue (2 yaca(os)): Cynepanrebpsi J1n.
Cyneprpynnbl Jln. Cyneprpynna NyaHkape. Anrebpa cynepcuMMeTpuii 1 ee npeactaBneHns.
Cynepmynbtunnetsl. panynpoBaHHbie anrebpel Jln. Cynepcnen n cynepkunimHrosa gpopma.
npakTnyeckoe 3aHaTue (2 yaca(os)): NpapyunpoBaHHble anrebpbl Jln. Cynepcnen. CynepkuninmHrosa
dopma. Knaccugpmkaums npocTtbix KOHEYHOMEPHbIX cynepanredp Jin. Tema 3. CynepnpocTpaHCcTBO U
cyneprnons. nekunoHHoe 3aHsATue (2 Yaca(os)): CynepnpocTtpaHcTBo. CynepnpeobpasoBaHue.
KupanbHble cynepnons. CynepkoBapuaHTHble Npon3eoaHble. CynepcuMMeTpUYHble OEeACTBUS.
BekTopHble cynepnonsi. Tema 4. CynepcMMMeTpryHbIE KanmbpoBOYHbIE TEOPUN. NEKLIMOHHOE
3aHaTMe (2 yaca(oB)): N=1 cynepcummeTpuyHas kanmbposoyHas Teopus. CynepcummetpudHas KX,
N=2 cynepcuMMmeTpumyHas sHr-mmnncosckas Teopus. CNOHTAHHO HapyLWeHHas cynepcruMMeTpus.
Tema 5. Teopus 3aiibepra-ButteHa. nekunoHHoe 3aHsTue (2 Yaca(oB)): Hu3koasHepreTnyeckoe
adhpekTuBHOE Aercteue N=2 cynepcMmMMeTprnyHOR KanmbpoBoyHoi Teopun. lyanbHOCTb
3aibepra-ButteHa. MoHononw.

Tema 2. Cynepanre6pbi u cyneprpynnbi Jn.
IOoMallHee 3ajaHne , NPUMEPHbIE BOMPOChI:

MocTtponTb Z_2 rpapynpoBaHHyto anrebpy Jln (cynepanrebpy J1n), nopoxaeHHyto reHepartopamu
3agaHHoi anrebpbl JlIn manoli pa3mMepHoOCTL.

Tema 3. CynepnpocCTpaHCTBO U Cynepnons.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

CynepnpoctpaHcTtBo. CynepnpeobpasoBaHue. KupanbHble cynepnonsi. CynepkoBapuaHTHbIE
npounssoaHble. CynepcuMMeTpuyHble neincTeus. BekTopHble cynepnons. Moaoenb Becca-3ymuHo.

Tema 4. CynepcuMmeTpUUHble KannbpoBoYHbIe Teopun. CynepcuMMeTpus U cyneprpaBuTaums.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

Ynp. 1. Haittn 3akoH npeobpa3oBaHmMs BEWECTBEHHOIO CKansPHOro Cyrnepnosns B KOMNOHEHTax
OTHOCMTENBbHO MHPUHNTE3UMASTbHBIX NPeobpa3oBaHuii B cynepnpoctpaHcTee npocToi (N=1)
cynepcummetpumn. Ynp. 2. Vicnonb3ys pesynbtathl Ynp. 1, Bbinucatb reHepaTopbl
cynepnpeobpasoBaHuii. Ynp. 3. Beluncnve cynepkoMmyTaTtopbl reHepaTopoB 13 Ynp. 2, Nony4ntb
CTPYKTYPHbIE COOTHOLWeHMS cynepanrebpsbl MNMyaHkape. *Ynp. 4. PewnTtb 3a8a4v, npuBeneHHble Ha
ctpaHuue http://theorphys.phys.msu.ru/education/zad_susy.pdf.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
CtpaHnua 7 ns 11. 111 VHI:I
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Tema 5. Teopus 3anbepra-ButteHa.
YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

HunakoaHepreTmyeckoe ahpekTmBHoe aencteme N=2 cynepcrMMeTpuyHON KanmbpoBOYHOM TEOPUN.
LyanbHocTb 3aitbepra-ButreHa. MoHononw.

Tema . UToroeasi popma KoHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Bunert 1.

1. Obwme ceeneHusi 06 accoumaTBHbIX anrebpax.
2. CynepoeTepMyHaHT.

bunert 2.

1. Anrebpsbl [M'paccmaHa.

2. CynepMHoroobpasue.

Buner 3.

1. Cnuctema obpasyowmx rpaccMaHoBo anrebpsi.
2. Cynepcummetpus.

buner 4.

1. ABTOMOPGOM3M YETHOCTMW.

2. CynepcMMeTpuyHble fencteng. bunert 5.

1. ABTOMOP(OM3MbI rpaccMaHoOBOR anrebpobl.

2. CynepnpocTpaHCTBO.

Buner 6.

1. AHTMaBTOMOPGON3MbI FPAaCCMaHOBOW anrebpsi.
2. llyanbHocTb 3aiibepra-Buttena.

Bunet 7.

1. dakTopanrebpbl rpaccMaHoBOM anrebpbl.

2. Anrebpa cynepcMmMMeTpuii u ee NpeacTaBneHns.
buner 8.

1. Mopanrebpbl anrebpbl rpaccMaHoBOW anrebpbl.
2. CNOHTaHHO HapyLleHHas CynepCuMMeTpus.
Bunert 9.

1. YeTHOCTb.

2. CynepkoBapunaHTHblE NPON3BOAHbIE.

Bunet 10.

1. MpapmynpoBaHHOE NMHEHOE NPOCTPAHCTBO.

2. Cyneprpynna lNyaHkape.

Bunet 11.

1. DyHKUMM CO 3HAYEHMSMU B rpaccMaHoBow anrebpe.
2. KnpanbHble cynepnons.

bBunet 12.

1. FpaccMaHoBbI aHANUTMYECKUE CRYHKLIN.

2. CynepnpeobpasoBaHue.

Bunet 13.

1. YeTHble obpagsytowme anrebpbl OYHKLUMIA CO 3HAYEHNSIMM B TPacCMaHOBOW anrebpe.
2. CynepkunnuHrosa goopma.

Bunert 14.

1. HeyeTHble obpasytowme anrebpbl OyHKLMIA CO 3HAYEHUSIMK B rpacCMaHoBOM anrebpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
CtpaHnua 8 ns 11. 111 yHlf[
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2. Cynepnone.

Bunet 15.

1. Cynepnpon3BoaHas u ee CBOMCTBA.

2. BekTopHble cynepnons.

Bunert 16.

1. Teopema 0 HesIBHbIX (PYHKLUNSAX aHTUKOMMYTUPYIOWMX NePEMEHHbIX.
2. N=1 cynepcummeTpunyHas kanmbpoBoyHasa Teopus.

Bunet 17.

1. AHann3 OyHKUNN aHTUKOMMYTUPYIOWNX NEPEMEHHbIX.

2. HnakosHepreTtnyeckoe aopekTneHoe encTemne.

Bunert 18.

1. OndpdpepeHumpoBaHme PyHKUNA aHTUKOMMYTUPYIOWMNX NEPEMEHHbIX.
2. Cynepanrebpa Jn.

Bunet 19.

1. VIHTerpmupoBaHme oyHKUNA aHTUKOMMYTUPYIOWMX NEPEMEHHbIX.

2. N=2 cynepcrMMMeTpuyHas sHr-Munncoeckas Teopus.

7.1. OcHOBHas nuTteparypa:

1. BepHwTeliH, Nlentec [.A., Wannep, CemnHap no cynepcummetpusm, T. 1. Anrebpa n aHanms.
OcHoBHble hakTbl, [Nog pea. . A. Ileiteca n ¢ npononHeHunsmm B. B. MonoTkosa - M.: MUHMO,
2011.-410c.

http://rffi.molnet.ru/rffi/ru/books/o_491623 (cant PO PU)

2. bepesnH ®.A., BeeneHune B cynepaHanua, 9nektpoHHoe usnanue, M.: MLUHMO, 2014, 432 c.
http://e.lanbook.com/view/book/56394/page2/

3. Boicoukuin M.W. Jlekuun no Teopun anekTpocnabbix B3ammonenctauia. - M.: duamatnmt, 2011. -
152 c.

http://e.lanbook.com/view/book/2712/page3/ (n3natenbcTso "/laHb")

7.2. JlononHuTenbHasa nuteparypa:

Teopusi OTHOCUTENBHOCTHN, rpasMTauns n reomeTpus, AMnHosa, Acs BacunbesHa;lleTpoB, Anekcen
3unHoBbeBmY, 2010r.

"paBuTaumsa n actpodpuanka, becknH, Bacunuin CemeHosmd, 2009r.

7.3. UHTepHeT-pecypcChbl:
ApPX1B 9NEKTPOHHBIX NyOnuKaunii Hay4yHblX cTaTen - www.arxiv.org
Mwup Teopun CTpyH - http://stringworld.ru/library/books-for-graduate

Caiit kadpeapbl TEOPUN OTHOCUTENBHOCTM U FrpaBuUTaLUN -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii,
http://old.kpfu.ru/f6/k6/index.php

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

OnekTpoHHas bubnuoTeka MexaHNKo-MaTeMaTnyeckoro doakynbteta MockoBckoro
rocynapcTBeHHOro yHusepcuteta - http://lib.mexmat.ru/allbooks.php

PerncrpaumnoHHblii Homep 6 DAEKTPOHHEH
Crtpannua 9 ua 11. il VHITIFIEPC}ITET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHve gncuunnuHbl "Teopusa cynepcummeTpun” npeanonaraeTt Cnonb3oBaHne cnemywero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHalleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

Y4yebHo-meToanyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMBNMoTEeYHOM cnucteme "Znanium.com", 4OCTYN K KOTOPOI NpefocTaBNeH CTyAeHTaM.
Cait http://stringworld.ru conepxuTt pasaensl "CTtpyHHas 6ubnuoteka" n "CtpyHHble Beb-pecypchbl”,
roe TakXe MOXHO HanTy y4ebHO-MeToANYECKYIO MTepaTypy AN AaHHOW OAMCUMMNHDI.

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHnto 03.04.02 "®dusunka" n marnctepckoin nporpamme TeopeTnyeckas n matemaTnyeckas
donsnka .

KETPOHHBH
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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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
CrtpaHnua 11 n3 11. 111 yHlf[

S OEMALIGH



