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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: KBanToBast Teopust KaTMOPOBOYHBIX MOJEH
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa pyHIaMEHTANbHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
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ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: B.B. HectepeHnko

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapsl GyHIaMEHTATBHBIX W MPUKJIAIHBIX TPo0iIeM (PU3HKH MUKPOMUPA
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AHHOTANMA

Kypc comepHuT OCHOBBI KBaHTOBOW TEOPUM KAaTMOPOBOYHBIX IOJICH, SBISIOMICHCS OCHOBHBIM
MaTeMaTHYeCKUM alIaparoM OIKMCaHHMs BceX (yHIaMEHTaJbHBIX B3auMoOneHcTBHH B Mukpomupe. Kypc
SIBJISIETCSl YIIyOJICHHBIM M TPEIHA3HAYCH Ul CTYJCHTOB, CIECHUAIU3UPYIOUINXCS B OONACTH TEOPETUYECKOM
¢buznKH.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- NOJy4€HHE CTYAEHTaMHU MPOYHBIX 3HAHUN B 00JAaCTH COBPEMEHHOM (DM3MKHU 3JIEMEHTapHBIX YaCTHIL,
OCBOCHHE MMHU KBAHTOBOM TEOPUH KaJTMOPOBOUHBIX IMOJIEH, SBIAIOMICICS OCHOBHBIM MaTeMaTu4eCKUM
anmaparoM ONHUCAHMSA BCeX (YHIAMEHTAJIBHBIX B3aUMOAEHCTBUH B MMKpPOMHpE, a TaKke
npuobpeTeHne 6a30BBIX HABBIKOB CAMOCTOSATEIBHON HAyYHO-UCCIIEI0BATEIBCKON paboThI.

3agauu AUCUMIIHHBI
[0 ¢opmupoBanue 0a30BBIX 3HAHUN B 00JIACTH TEOPETUIECCKOHN (PU3UKH SIEMEHTapHBIX YACTHIL;

[J oOy4eHHE CTYIEHTOB COBPEMEHHBIM METONAM TEOPETHYECKOTO OMMCAHMs Pa3IUYHBIX MPOLECCOB
(byHIaMEeHTaNIbHBIX B3aUMO/ICHCTBUI M HABBIKAM PEIICHUs COMyTCTBYIOIINX 3a/1a4;

[l ¢opmupoBaHHe y CTYIEHTOB NPO(GECCHOHATIBHBIX HABBIKOB, HEOOXOAMMBIX UM IPH HPOBEICHUH
UCCIICAOBAaHMM B 00JIACTH TEOPETHUECKON (PM3UKU B paMKaX BBIYCKHBIX pabOT Ha CTENIEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-6.1 Ymeer pemars 3a1a4ui COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHUS,  ONPEACISITH U
peaTn30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
CcOOCTBEHHOM AEATENHHOCTH

YK-6 Criocoben onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO ACATCILHOCTH, COOTHOCHUT IICJIH,
CIIOCOOBI W CPEJACTBA BBITIOJIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHKu ¥ (U3MKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQecCHOHANBHON AEATENbHOCTH

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHPOBATh CIIOCOOBI
peleHus

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CriocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
aHaJIN3 pe3yabTara U MPeACTaBUTh BBIBOBI, 3a1au¥, (POPMYJIHPOBAHUS BHIBOJOB M OLIEHKH MOJYyYEHHBIX
MPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yabTaToB

(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTUHI
OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
KBaTH(UKAMH, TPOPECCHOHATBHOMY POCTY U |BOCIIPHHUMAS COIIMAJIbHBIE, ITHUYECKUE,

PYKOBOJZICTBY KOJJIEKTHBOM B cpepe cBoeit KOoH(pecCHOHANbHBIE U KYJABTypHBIC Pa3IUHs




npoQecCHOHAIBHO ASATEIbHOCTH, TONCPAHTHO [OITK-5.3 CTpeMuTcs K TONYYeHHWIO HOBBIX 3HAHHIA,
BOCIIpMHHUMAsA COLIMATIbHBIC, STHUYCCKHUC, poeCcCHOHATFHOMY M INYHOCTHOMY POCTY

KOH(peCCHOHAIbHBIE U KYJIbTYPHBIE Pa3Indus

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH

[MK-1 CriocobeH cTtaBuTh, GOpMaNTU30BLIBATE M |MAaTCMAaTHYCCKUE MOJCIM  JUI  ONMHUCAHHUS  M3y4acMbIX
pelnars 3a1a4u, B TOM YUCJIe pa3padaTbiBaTh U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH Ka4eCTBO Pa3pabOTaHHOM
HCCJICA0BATh MATEMAaTHYECKUE MOICIIU MOACIn

U3y4aeMbIX ABJICHUN U TIPOLECCOB, CUCTEMHO  |[TK-1.3 CmocoOeH NpPHUMEHSATh TEOpeTHYecKue U (WIIH)
aHAJIM3UPOBATh HAYYHBIE IIPOOJIEMBI, MOJYHYaTh (9KCIIEPHMEHTAIBHBIE METO/IbI MCCIIEI0BAHUN K KOHKPETHOM

HOBBIC

Hay4HBIE PE3YJbTATHI HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HaTh:
[l ¢dyHnaMeHTaIbHBIC B3aUMOCHCTBUS B MUKPOMUPE;
[J TIpUHIMII JOKAIbHOH KalTuOpOBOUYHOM WHBAPUAHTHOCTH;
[l mpaBmiIa HOCTPOCHUS KaJIMOPOBOYHO-MHBAPUAHTHBIX JIArPAaH)KUAHOB,;
[J TEOpEeTHUKO-TPYIIIOBOE M T€OMETPHUUECKOE ONMMCAHUE KIIACCHUECKHUX KaTMOPOBOUHBIX ITOJICH;
[J 0coOEHHOCTH KJIacCHYECKOM TUHAMHUKH KaarnOpOBOUHBIX MoJiei (BTopas Teopema Hetep);
[J 00001IEeHHYI0 TAMUIIBTOHOBY IMHAMHUKY CHCTEM CO CBSI35IMU;
[J MeToabl KBAHTOBAHUS CUCTEM CO CBA3SIMU;
[J mpaBuiia KBaHTOBAHUS KaJIMOPOBOYHBIX TEOPUH METOAOM (PYHKLMOHATIHHOTO HHTETPUPOBAHUS;
[J reoMeTpHYecKyIO HHTepIperanuto nerepmuHanTa Panneesa-Ilonosa;
[0 rtoxzaecrBa CnaBHOBa-Teinopa u ux pojb B JOKA3aTEIbCTBE MEPEHOPMUPYEMOCTH KaIHOPOBOYHBIX
TEOPUI;
0 o¢ddexr Xurrca u A0Ka3aTeIbCTBO MEPEHOPMUPYEMOCTH CIIOHTAHHO HApYIICHHOW HeabeneBon
KamuOpOBOYHON TEOPHUH.
YMETb:
[l 3(¢hexTHBHO MPUMEHSTH BBILIEYyKa3aHHBIC 3HAHUS HA MPAKTHUKE JUIS pelIeHns QyHIaMEHTAIbHBIX U
MPUKJIAAHBIX HAYYHBIX 33/1a4 B O0JIACTH COBPEMEHHON TEOPETHUECKON (PM3UKU DIIEMEHTAPHBIX YacTULL.
BIIAJIETh:

U TEXHUKOW MOCTPOCHHS JarpaHKMaHa KalMOPOBOYHOW TEOpUH MO 3aJlaHHOW KaTuOpOBOYHOU
TpyIIe;

[J mpaBuiIaMu BBIOOpa KaTMOPOBOUHBIX YCIOBUIA;

[]  MeromoM (YHKIIMOHAJIHHOTO MHTETPUPOBAHMS B KBAaHTOBOM TEOpPHHU IOJS (B JIArpaH)XEBOM WU
TraMHJIBTOHOBOM (hopMaliu3max, mo O030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM);

[l TeXHWKOW MOCTPOCHHsS dPPEKTUBHOTO KBAHTOBOTO JIarpaH)KWaHA Ul 3aJaHHOW KaJHOpOBOYHOU
TPYMIIbI ¥ BEIOPaHHOW KaTHOPOBKU;

[]  METOIOM BBEICHHUS yXOBBIX IEPEMEHHBIX B KBAHTOBYIO TCOPHIO HEAOENIEBBIX KaTHOPOBOYHBIX
TOJICH;

[l MetomoMm noctpoeHus npaBmwi dOeifHMaHa s KaIMOPOBOYHOM TEOPUH, 3aJaHHOW KaTUOPOBOYHOM
IPYIIOi, KaTMOPOBOYHBIM yCIOBHEM U HAOOPOM TOJICH «MaTepun»;

[] TeXHHKOW mepexoja OT OAHOW KaTMOPOBKH K JAPYToi IPH KBAHTOBAHWHU KaJTMOPOBOYHBIX TEOPHUH;

[l MeTomamMM OITMCAHUS TONOJOTMYECKH HETPHBHAIBHBIX MOJEBBIX KOHPUIYpaluii THIIAa MOHOMOJIEH
‘T XoodTa-Ilonskosa.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




Beenenue. DyHAaMEHTalIbHbIE
B3aUMOJECICTBUS B MHKPOMHpE, UX
IpyMNIbl CAMMETPHUU U KBAHTOBO-II0JIEBOH
(dhopmanuzm.

[mobanbHble W JOKaJbHBIE CUMMETPHH.
[MpuHIMD JTOKAJIBEHOW  KamMOpPOBOYHOU
VHBapUaHTHOCTHU U €TO CIEACTBHSL.

DneMeHTBI TEOPUH rpym JIn
(reomeTpudecKue ACTICKTHI).
Jlarpamxkuan HeabeseBoi
KaJIMOPOBOYHOH TEOPHHU.

OCOOEHHOCTH KJIACCHYECKOW JAMHAMUKHU
KamrOpoBOUYHBIX moiell. Bropast Teopema
Herep u ee cnenctsus.

O0001IeHHasg TraMUIBTOHOBA JUHAMUKA
cucteM co cBsa3siMu. Ckooku [upaxka.

OmepaTopHOE€ KBaHTOBAaHHE CHCTEM CO
CBSI35IMU TIEPBOTO U BTOPOTO POJA.

KBanroBaHue cucreM co  CBA3SIMU
METOJIOM (YHKIHOHATBHOTO
HUHTETrPUPOBaHUSI.

l'amunbTOHOBO Omumcanue HealeleBbIX
KanuOpoBouHbIX  Teopuid. CBsi3u B
(ha30BOM MPOCTPaAHCTBE.

Brei6op kanubpoBku. HeogHozHauHocTH
I'pubosa.

10

KBanToBanue HeabeneBoi
KamrOpoOBOYHOU TEOPUH METOJIOM
(YHKIIMOHATIBHOTO MHTETPUPOBAHMUSL.
[lepexon oT KyITOHOBCKOW KaJIMOPOBKU K
JOPEHIEBCKOH B (pyHKIMOHAIEHOM
UHTerpaie.

11

Herepmunant danneesa-Ilonosa u nosns
nyxoB. l'eomeTpuueckas WHTEpPIIpPETAIUSI
nerepmuHanta @anneena-Ilonosa.

12

[lpapuna deiinmana B HeabeneBon
TEOpPHHU TOJSI B PAa3HBIX KaJIMOPOBKAX M
IUISL pa3HBIX HAOOPOB TOJICH MaTepuu.

13

YHUTapHOCTH KBaHTOBOU TEOPUHU
HeabeJIeBoro KamuOpOBOYHOTO TONS B
pasHbIX KaauOpoBkax. OyHKIMOHAIbHBIN
UHTErpajl B KBAaHTOBOM MEXaHUKE M B
KBaHTOBOH Teopuu mnons. JlarpaHxeB u
raMUJIBTOHOB (bopManu3Msl.
WUnterpupoBanne 1o  OO30HHBIM U
I'PacCMAaHOBBIM IIEPEMEHHBIM.

14

ToxnectBa CnaBHoBa-Teitmopa u ux
PoJIb B JI0Ka3aTeIbCTBE
MEePEHOPMHUPYEMOCTH KBAaHTOBOH TEOPUH
HeabeJeBbIX KaJTMOPOBOYHBIX MOJICH.

15

MoHoOIOI1 B HEAOCIEBBIX TCOpUIX.

1

Wtoro yacos

15

45

30

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)




Cemectp: 1 (Ocennuii)

1. Beenenue. dyHnaMeHTallbHble B3aUMOAEHCTBUS B MHUKPOMHpPE, MX TpPYyHNNbl CUMMETPUM U
KBaHTOBO-TI0JIEBOU (hopMan3M.

bazoBbie amemenTsl CTaHIAPTHOM MOZIETH: MOKOJCHUS, QyHIaMeHTa bHbIe ()EPMHUOHBI (JETITOHBI U
KBapKd) W KajduOpoBO4YHbIE O0O030HBI — TMEPEHOCUUKH (yHIAMEHTaIbHBIX B3aUMOJICHCTBUI
(anmexTpocnadoro u cuibHOTO0), 0030H Xwmrrca. KamuOpoBouHBIE CHMMETpPHUH, JEXkKAllFe B OCHOBE
CranmaptHoii Mojenu. KBaHTOBas Teopust MOJISI M DJIEMEHTApHbIE 4acTHLBL. ljiew cTpyHHOro
noaxoaa K 00beAMHEHHIO BCEX B3aMMOICHCTBHIA, BKIIIOUAs TPABUTALIUIO.

2. I'moGanbHBIE U JTOKaNbHbIE cUMMETpUU. [IpuHIUT TOKaIbHOW KaTuOPOBOUYHOW MHBAPUAHTHOCTH U
€ro CJIEICTBHUS.

Pons cummerpuii B TeopeTHueckod (GU3WKE M, B YACTHOCTH, B TEOPUH (YyHIAaMEHTAIbHBIX
B3auMoOJIeHCcTBHA. [7100anpHbIe W JIOKAIbHbIE CUMMETPUM U MX CIEICTBHUS (3aKOHBI COXPAaHEHHS U
(uKcUpoBaHUE larpaHKuaHa B3auMoJieiicTBus). JlokanbHas KanuOpOBOYHAs WHBAPHUAHTHOCTh —
OCHOBA BCEX TEOpUH QyHIaMEHTAIbHBIX B3aUMOACHCTBHM.

3. Dnementbl Teopuum rpynn Jlu (reomerpuueckue acnekrthel). JlarpamwkuaH —HeabeneBoi
KanuOpOBOYHON TEOPHUH.

I'pynmer JIn kak rmaakue mMHOTOOOpasus. Onpexenenue rpynmbl JIM Mo CTPYKType KacareilbHOTO
MPOCTPAHCTBA K CAMHUYHOMY 3JIEMEHTY rpynmsl (1o ee anredpe Jlu). Anredpa Jlu — ageiictBurensHoe
JMHEHHOe NPOCTPaHCTBO ¢ MeTpukoi Kummmara. OcHOBHBIE (DaKThI, Kacaroluecs KOMIAKTHBIX (B
YacTHOCTH, YHHUTapHbIX) rpynm. llocTpoeHne Ha TpyINIOBOHM OCHOBE JarpamkuaHa HeaOeleBoi
KamuOpOBOYHON TEOPHUH.

4. OcobeHHOCTH KIacCHYECKON JUHAMHUKU KaluOpoBOYHBIX moiyiel. Bropas teopema Herep u ee
CIIEICTBUSI.

CrnencTBus JIOKAIBHOW KaTUOPOBOUHOW CHMMETPUHU JIs ypaBHEHHWH Oiijiepa B KaTHOPOBOYHBIX
TEOPUSIX M 3aKOHAX COXPAHEHHS; CBA3M B KOH(PUIypaMOHHOM W ()a30BOM HPOCTPAHCTBAX M
ocobeHHocTu GpopmynupoBkH 3agaun Komm. Bropas reopema Hertep.

5. O6001eHHas TaMAIIBTOHOBA TUHAMUKA CHCTEM co cBsi3siMu. CkoOku [lupaka.

['aMHIIBTOHOBO OIMCAHUE CHCTEM C CHHIYJSPHBIMH JarpamxkuaHamu. OO0OIIeHHBIE ypaBHEHHS
l'amunbTOHA, CBSI3U MEepBOro U Broporo poxa. Cxooku Jlupaka kak 00o6menue ckoook Ilyaccona Ha
CHCTEMBI €O CBs3sMH. CBSI3U U JIOKAJIbHBIE CHUMMETPHUH.

6. OnepaTopHoe KBAHTOBAHUEC CUCTCM CO CBA34AMU IICPBOTO U BTOPOI'O poaa.

KaHoHHyeckoe KBaHTOBAaHME CUCTEM CO CBS35IMM II€PBOIO M BTOPOIO pPOAa IEPEXOAOM K
penyuupoBaHHOMY (a30BOMY HPOCTPAHCTBY (pa3pelleHHe CBs3el). YUeT CBA3eH MepBOro poiaa B
KBaHTOBOU Teopuu 1o Jlupaxy.

@OYyHKIMOHAJIBHBI HMHTETpal B KBAHTOBOW MEXAaHUWKE M B KBAHTOBOW TeOpuM NoJid. JlarpaHkeB u
raMHJIBTOHOB (OpMann3Mbl. IHTEerpupoBanue o 6030HHBIM U TPACCMaHOBBIM IIEPEMEHHBIM.
DeiiHMaHOBCKOE MHTETPUPOBAHUE 110 BCEM MYTSAM B KBAHTOBOH MEXaHUKE B KOH(QUIYPaUMOHHOM U
¢dazoBom mpocrtpancTBax. [IpencraBnenue npowsBozsmero GyHkuuoHana ans QyHkuii [puHa B
KTII B Buzme wuHTerpasia mo BCEM IMOJSM B JarpaHXeBbIX W TaMHJIBTOHOBBIX I€PEMEHHBIX.
WnTerpupoBaHue 1o KOMMYTHPYIOIUMM U aHTUKOMMYTHUPYIOUIMM nepeMeHHbIM. Craryc
¢yHkunonansHoro unrerpana B KTIL.

7. KBaHTOBaHHE CUCTEM CO CBI3SIMH METOAOM (bYHKI_H/IOHaJ'IBHOFO HUHTCTPHUPOBAHUA.



KBaHTOBaHWE  HE3aBHCHUMBIX  JMHAMHUYECKHMX  IEPEMEHHBIX  (peayuupoBaHHOe  (azoBoe
MIPOCTPAHCTBO) METOJIOM (hyHKITMOHAIIEHOTO WHTETPUPOBAHUSL. Pacnpoctpanenue
(YHKIIMOHATLHOTO WMHTETPUPOBAHHUA Ha BCE HCXOAHOE (a3oBOe NPOCTPAHCTBO. JleTepMUHAHT
danneeBa-Ilomosa.

8. [aMHIIETOHOBO OIMCaHUE HEaOCIEBBIX KaJ'II/I6pOBO‘lHBIX TeOprI. CBs13u B (1)a3OBOM MMpOCTPAHCTBC.

Kanonnyeckuii raMuIbTOHHAH U TeHEPUPOBAaHUE CBA3eH B (pa3oBoM mpocTpaHcTBe. 3akoH [aycca.
HHBOMIOTUBHOCTH CBsI3€i B KATMOPOBOUHBIX TEOPUSIX.

9. Beibop xanmubpoBku. Heomno3naunoctu [pubosa.

TpeboBanus, HaKnaapIBaeMble Ha KaJInOpoBouHble ycinoBus. KynmoHoBckas kannOpoBka. [ paHuvHbIe
yclnoBusi Ha  KaaMOpOBOUHBIE TpeoOpa3oBaHMsA, HAKJIaAblBaéMble Ha HPOCTPAHCTBEHHOU
0ECKOHEYHOCTH, U OHO3HAYHOCTh PELICHHUSI COOTBETCTBYIOLINX AU depeHInanbHbIX ypaBHEHUH.

10. KsanTroBaHume Hea0eneBOW  KaJIMOPOBOYHOW  TEOPHH  METOIOM  (DYHKIMOHAIHHOTO
UHTErpupoBaHus. [lepexox OT KyJIOHOBCKOM KaJMOpPOBKHM K JIOPEHIIEBCKOH B (PYHKIIMOHAIBHOM
UHTETpae.

QOyHKUMOHAJBHBI HMHTErpan JUisl MPOU3BOIAIICTO (YHKIMHOHAIA B KYJOHOBCKOH (YHHTapHOI)
kambpoBke. [lepexon k koapuantHoW kKanmnOpoBke. [Ipuem ®PamneeBa-Ilomosa (mpeacrasineHue
€IVMHUIIBI B BUJIE MHTErpajia Mo KaauOpOBOYHOHN Tpymie).

11. derepmunant danneena-Ilonosa u nons nyxos. [eomeTpuueckas UHTEpIIpETaLlUs IC€TEPMUHAHTA
danneesa-Ilonona.

leomerpuueckas wHTepnperanus JerepmuHanta @anueeBa-IlonoBa. CkoOku  Jlarpamxa.
“Oppuctryeroe’”’ mocTpoeHue GyHKINOHATBFHOTO HHTErpalia B JIarpaH)XeBOM (hopMaliu3Me.

12. IlpaBuna delinmana B HeabeneBOil TEOPHUH TOJIS B Pa3HBIX KATMOPOBKAX W Ul pa3HBIX HAOOPOB
[I0JIEN MaTepuH.

BoeiBog mpaBun @elinmana st HeabeneBoM KamuOpOBOUHOW TeopuH (KYJIOHOBCKAasi KaJIMOpPOBKA,
kaimOpoBka JlopeHIa, akcuanbHas KaTuOpoBKa). YUeT IMoJieiH MaTepuu Ui pa3HbIX MYJIBTUILICTOB.

13. YHHTapHOCTH KBAHTOBOM TEOpPHH HEaOEIEeBOTO KaTMOPOBOYHOTO IOJIS B Pa3HBIX KaMOpPOBKAaX.
@OyHKIMOHANBHBI MHTETPAJ B KBAaHTOBOM MEXaHHMKE M B KBAaHTOBOW TeopuH mois. JlarpamxkeB u
raMHJIBTOHOB (hopMasin3Mbl. IHTerprpoBanue no 6030HHBIM U IPACCMAaHOBBIM IIEPEMEHHBIM.

Ponp nyxoBeIX moneli B mpoOieMe YHUTApHOCTH (KOHKPETHbIE HPHUMEPHI pPacueToB B HHU3IIUX
HOpPSIIKaX TEOPUH BO3MYIIECHUH). YHUTapHbIE KaTuOpOoBKU. Jl0Ka3aTebCTBO YHUTAPHOCTH B OOIEM
ciydae (0e3 UCTIOIb30BaHUs TEOPUH BOSMYIIICHUH ).

DeiiHMaHOBCKOE MHTEPUPOBAHUE O BCEM MYTSIM B KBAHTOBOW MEXaHUKE B KOH()HUTYpallMOHHOM U
¢dazoBom mpocrpancTBax. [IpencraBnenue npowsBozsmero GyHkuuoHana anas QyHkuii [puHa B
KTII B Buzme wuHTerpasia mo BCEM IMOJSM B JAarpaHXeBbIX W TaMHJIBTOHOBBIX I€PEMEHHBIX.
WHTerpupoBanre MO KOMMYTHPYIOIIMM W aHTUKOMMYTHUPYIOUIMM TepeMeHHbIM. Craryc
¢yHkunonansHoro uarerpana B KTIL.

14. ToxxpectBa CrnaBHoBa-Teiyiopa 1 UX poiib B JIOKAa3aTelbCTBE NEPEHOPMHUPYEMOCTH KBAaHTOBOU
TEOpUH HeaDENEeBBhIX KATMOPOBOUHBIX MOJICH.

[lepenopMupyeMOCTh KBAHTOBOM TEOPUH KaJTMOPOBOYHOTO IOJISl U KAIMOPOBOYHASI HHBAPUAHTHOCTh
HAa KBaHTOBOM ypoBHe. JlokazarenbcTBO ToxaectB CnaBHoBa-Teisiopa  (MCIoNb30BaHHE
(YHKLIMOHAILHOTO MHTErpUpOBanus). KBaHTOBBIE aHOMANTMK B KaTMOPOBOYHBIX TEOPHUSIX.

15. Monononu B HeaOeeBbIX TEOPHSIX.



Monomnonmu [lupaka wu IllBuHrepa B abeneBoil KaJIMOPOBOYHOW Teopuu. MoHomomu ‘T
Xoodra-IlonsikoBa B HeabeneBbIX MOACISIX M UX (PU3HUECKHE TPUITOKEHHSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

HeobxonumMoe o6opynoBaHue /ISt JICKIHNA U MPAKTHUECKUX 3aHITHN: KOMIBIOTED U MYJIBTUMETUIHOE
o0opynoBanue (IPOEKTOP).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Kimaccnueckue kanubpoBouHbie mofist : bozonnsie Teopuu [Texct] / B. A. PybGakos -
M.JIMBPOKOM,2016
2. BBenenne B KBaHTOBYIO TEOPHIO KaMOpoBouHbIX mosiel [Teker]/A. A. CnaBuos, JI. /1. ®anees, -M.,
Hayka, 1988
3. Kamu6posounsie moins [Tekcr]/H. I1. Konomnera, B. H. Ilonos, -M., Atomuszaar, 1980
2. CnasnoB A.A., ®annees JI.JI. BBefieHre B KBaHTOBYIO TEOPHIO KATMOPOBOUHBIX MOJICH. 2-€ U3/, -
M.: Hayxka, 1988.
4. KsanToBas Teopus kKanuOpoBodyHbIX nojieid. CO. crareit. [lepeBop ¢ anri. mox pea. H.IT.
Konomnnesoil. - M.: Mup, 1977.
5. Hecrepenxo B.B., Uepssko A.M. CunrynapHsie Jarpamxuansl. Kimaccuueckas nuHaMuka u
KBaHTOBaHue. Jlekumu s Mmononbix yaenbix. OSSN P2-86-323, Jlyona, 1986.

JlomomHUTEIbHAS IUTEpaTypa
1. Beenenue B Teoputo kBaHTOBBIX Tofiel [Tekct] : [yue6. mocobue mis By30B] / H. H. boromo6os, /1.
B. lllupkoB .— 4-e uzn., ucnp. — M. : Hayka, 1984 .— 600 c.
2. Jlekumuu 1o kBaHTOBOM MexaHuke [ Tekcr] = Lectures on quantum mechanics : [y4e6. mocobue st
By30B] / [1. A. M. lupak ; tiep. ¢ auri. A. I. MuporoBa .— M. : Mup, 1968 .— 84 c.
3. KBanTOBas MexaHHWKa U HHTETpaIbI 10 TpaekTopusiM [Tekcr] : [yue6. mocobue aist By3oB] / P.
Oeitaman, A. Xubc ; iep. ¢ aant. . M. bapnura, 1O. JI. O6yxoBa ; mox pex. B. C. bapamenkoBa .— M.
: Mup, 1968 .— 382 c.
4. KoHTUHYabHBIM HHTETpal B KBaHTOBOW MexaHuke [Tekct]| = Path integrals in quantum
mechanics/K. 3unn-)XXrocren , -M., ®usmariaut, 2006

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

HNudopmanmonnslie pecypcebl: JJocTynHbIE Yepe3 HHTEPHET KypPHAIBI 10 (PU3HKe DIIEMEHTAPHBIX YacTHI]
(Teopernueckas u marematudeckas ¢usuka, [lucema B XJKOTD, YOH, Physical Review D, European
Physical Journal C, Journal of High Energy Physics, Lecture Notes in Physics, Nuclear Physics B,
Physics Letters B, Physics Reports, Reviews of Modern Physics).

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonumoe nporpammuoe odecniedenne Adobe Acrobat Reader.

ObecrieueHue caMOCTOSTETLHON paOOTHI: IOCTYI K OMOMMOTEKe U 6a3aM JJAaHHBIX 110 )KypHAaIaM
Teopernueckast u MaTemarndeckas usuka, [lucema B XKOT®D, YOH, Physical Review D, European
Physical Journal C, Journal of High Energy Physics, Lecture Notes in Physics, Nuclear Physics B,
Physics Letters B, Physics Reports, Reviews of Modern Physics.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



B pe3yabTaTe U3YyUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPEACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaObOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHSI,;

— pelieHue 3a/1ad, MpeiaracMbIX CTyJICHTaM Ha 3aHTHSX;

— MOJITOTOBKY K BBITIOJHEHUIO 3aJ]aHUH TIPOMEXYTOYHOH aTTeCcTalllu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JUCITUILIUHEL.

Baxno ILO6I/ITLCH IOHHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALlUSAMU K
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: B.B. HectepeHnko



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHPOBATh CIIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TpaHUIIBl TIPUMEHUMOCTH MOTYy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycrenHo peanu30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuusl

OIIK-5.3 CrpeMurcss K TOIXYYECHUIO HOBBIX 3HAHHM,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYecKue MOAEIM Ul OIUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAU€CTBO pa3paboTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «KBanToBas TCOpHUA KaJII/I6pOBO‘lHBIX TIOJICH 06y‘lalOH.IPII>iCH JOJIKCH:

3HAThb:




(byHIaMeHTaNbHbIE B3aUMOJICHCTBHS B MUKPOMHUPE;

MIPUHIIMIT JIOKAJbHOW KaTMOPOBOYHOI HHBAPHAHTHOCTH;

MpaBWJIa TIOCTPOEHUS KaIMOPOBOUYHO-MHBAPUAHTHBIX JIarpPaHKUAHOB,

TEOPETUKO-TPYIIIIOBOE U TEOMETPUIECKOE OIMMCAHNE KIIACCHYECKUX KaTMOPOBOYHBIX TIOJICH;

0COOCHHOCTH KIJIACCHYECKOHM IMHAMHKH KalTMOPOBOUHBIX 1oJiel (BTopas Teopema Hetep);

0000IICHHYI0 TAMUIIBTOHOBY TUHAMUKY CHCTEM CO CBSI3SIMH;

METO/Ibl KBAHTOBAHHS CHCTEM CO CBSI3SIMH;

MpaBUJia KBAHTOBAHHS KQJIMOPOBOYHBIX TEOPH METOIOM (DYHKIIMOHAILHOTO HHTETPUPOBAHHS;

reOMEeTPUYECKYI0 HHTepIpeTanuio aerepmunanta ®anneesa-Ilonosa;

toxxaecrBa CiaBHOBa-Teiopa U UX PoJb B JI0KA3aTeNILCTBE EPEHOPMHUPYEMOCTH KaTHOPOBOYHBIX
TEOPUI;
[] addexr Xurrca m J0Ka3arelbCTBO MEPSHOPMHUPYEMOCTH CIIOHTAaHHO HapyIICHHOH HeadeIeBOit
KamuOpOBOYHON TEOPHUH.

yMeThb:

Oooooooooo

[l 3¢¢dhexTHBHO MPUMEHSITH BBIIIEYyKa3aHHBIC 3HAHUS HA MPAKTHUKE JUIS pelIeHns pyHIaMEHTaIbHBIX U

NPUKIIaJHBIX HAYYHBIX 3a/1a4 B 00JIACTH COBPEMEHHOW TEOPETHYCCKOM (DPU3UKH IIEMEHTAPHBIX YaCTHII.
BJIA/IETh:

U TEXHUKOW MOCTPOCHHUS JarpaHKuaHa KalMOPOBOYHOW TEOpUH MO 3aJlaHHOW KaTuOpOBOYHOU

TpyIIe;

[J mpaBWiIaMu BBIOOpa KaTMOPOBOUHBIX YCIOBUIA;

[] MeromoM (YHKIIMOHAJIHHOTO MHTETPUPOBAHMS B KBAaHTOBOM TEOpHU IOJS (B JIArpaH)XEBOM WU

TraMHJIBTOHOBOM (hopMaliu3max, o 6030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM);

[l TeXHWKOW MOCTPOCHHsS dPPEKTUBHOTO KBAHTOBOTO JIarpaH)KWaHa Ui 3aJaHHOW KaTHOpOBOYHOU

TPYMIIbl ¥ BEIOPaHHOW KaTHOPOBKU;

[]  METOIOM BBEJCHHUS yXOBBIX IEPEMEHHBIX B KBAHTOBYIO TCOPHIO HEAOENIEBBIX KaTHOPOBOYHBIX

TOJICH;

[l metomoM moctpoeHus npapmwi deifHMaHa s KaIMOPOBOYHOM TEOPUH, 3aJaHHOW KaTUOPOBOYHOM

IPYIIOi, KaTMOPOBOYHBIM yCIOBHEM U HAOOPOM TOJICH «MaTepun»;

[] TeXHHKOW mepexoja OT OAHOW KaTMOPOBKH K APYToi IPH KBAHTOBAHWHU KaJTMOPOBOYHBIX TEOPHUH;

[l MeTomamM OIMCAHUS TONOJOTMYECKH HETPHBHMAIBHBIX MOJIEBBIX KOHPUIYpaluii THIIAa MOHOMOJIEH

‘T XoodTa-Ilonskosa.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Ipumepsl TeM KypcoBBIX padoT:

@dyHaaMeHTaNbHbIE B3aUMOJCHCTBHUSA B MUKPOMHUPE.

Bropas treopema Herep. Toxxnectsa Herep. CBsi3u B KOHQUTYPaLIMOHHOM ITPOCTPAHCTBE.
Craryc (pyHKIIMOHAJIBHOTO MHTETPajia B KBAHTOBOM TEOPUH MOJIS.

[lepenopMupyeMOCTh CIOHTAHHO HApYIIEHHON KaJIuOpPOBOUHON TEOPHH.

wkwbh -

Momnononu ‘T XoogTta-Ilonsikoa B HeabeneBbIX KaTMOPOBOYHBIX MOJCIISX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cllauu AU depeHIIMpoBaHHOTO 3a4eTa B 9-0M cemecTpe:
DyHAAMEHTAJIbHbIE B3aUMOJEHCTBUS B MUKPOMHUPE.

Habop dynnamentanbabix momneit B CTraHAapTHON MOJIEIH.

[MpuHIMT TOKANTEHOW KaTHOPOBOYHON HHBAPHAHTHOCTH.

['pynmet JIu, ux anreOpsl U CTPYKTYpHBIE KOHCTAHTHI.

BoccranoBnenue rpyninsl 10 CTPYKTYpPHBIM KOHCTaHTaM.

Mertpuka Kwnuara B anreope JIu. Komnakrasie rpymmst Jlu.

MuBapuanTHOE UHTErpUpOBaHuUE 110 Tpynne. Mepa Xaapa.

e AN O M

Bropas Teopema Herep. Toxxnecrsa Herep. CBsi3u B KOHDUTYPAIIMOHHOM MTPOCTPAHCTRBE.
9. JlokanbHble CUMMETPUHU U BBIPOXKICHHOCTD JIaIpaH)KUaHa.
10. TTocTanoBka 3aga4un Koty Juist KamuOpOBOYHBIX MOJIEH.

11. OG6oOmIeHHasi TaMIJIBTOHOBA JWHAMHKA JUIsI BBIPOXKJCHHBIX JarpaHkuaHoB. CBsI3W TEPBOTO U
BTOporo poaa. CkoOku Jlupaxa.



12. IlpaBuna KaHOHWYECKOIO KBAaHTOBaHMs IJIsI CUCTEM €O CBA3AMU. MeToln perylHupOBaHHOIO
(ha3oBOTO MPOCTpPAHCTBA.

13. Yder cBs3ei mepBoro poga Ha KBAHTOBOM ypoBHE 1o [{upaxy.

14. KBanroBas MexaHMKa Ha si3bIKe (YHKLIMOHAJBHBIX WHTErpajioB. JlarpamkeBa M TaMHJIBTOHOBA
(hOpMYITUPOBKH.

15. TlpomsBopsimuit ¢yHkimonan juist pyHkiuii [puna B cranmapraoit KTII u ero mpejacrasienne
(YHKIMOHAIIBHBIM HHTEIPAJIOM IO BCEM TIOJISIMY.

16. MnTerpupoBanue 1o 6030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM.

17. HTerpaiisl rayCCOBCKOTO THUIA 10 KOMMYTHPYIOIIUM U aHTHKOMMY THPYIOLIUM [I€PEMEHHBIM.

18. Craryc ¢pyHKUMOHATIBHOTO HHTErpalia B KBAHTOBOW TEOPHUHU TOJSL.

19. KBantoBaHue cucrem co CBSI3IMH METOAOM (PYHKIIMOHAIBHOTO HHTETPUPOBAHUSI.

20. Hetepmunant ®anneesa-Ilonosa, ero reomeTpryeckas HHTEPIPETALUS.

21. 'amunbsTOHOB (hOpMaIN3M JUTsE KaTMOpPOBOUHBIX moJieil. CBsi3u B (pa30BOM MPOCTpPaHCTBeE.

22. Bri6op kanuOpoBKH, HEOAHO3HAYHOCTHU [ prboBa.

23. KBantoBanue HeabeneBOH Teopuu MeETOAOoM (YHKLIHMOHAJIBHOTO HHTEIPUPOBaHHUA B (Da30BOM
IIPOCTPAHCTBE.

24. llerepmunant ®anneesa-Ilonona, mosus gyxoB.

25. OyHKIMOHABHBIA WHTErpaN JJIs KaTMOpOBOYHOW Teopuu B JarpamxeBoM (opmanmsme. [Ipuem
®danneesa-llomosa (BeieneHne 00beMa KaTHOPOBOYHOMN TPYTIITHI).

26. IIpaBuna deiinmana Ui HeabeneBol KaTMOPOBOYHOM TEOPHH B KOBAPHAHTHOW KalHOPOBKE.

27. OcobeHHOCTh aKCHAbHON KaTHOPOBKU.

28. Jloka3aTenbCTBO YHUTAPHOCTH B KBAHTOBOM Teopuu HeabeseBa kaauOpoBoyHOro nosis. Pons ayxos
B 9TOM JI0Ka3aTeJIbCTBE.

29. ToxnectBa CrnaBHoBa-Teinopa kak cieJcTBHE KaaHMOPOBOYHONH MHBAPHMAHTHOCTH HA KBAaHTOBOM
YPOBHE; HX POJIb B 10Ka3aTeIbCTBE IEPEHOPMHUPYEMOCTH KBAHTOBOW He-a0eseBOW TEOPHH.

30. KannOpoBo4HbIE aHOMAJIHH.

31. I'enepupoBanue Macchl KaTHOPOBOUHBIX MOJIEH ¢ MOMOILBIO AdexTa Xurrca.

32. ®uznyeckue MpeanoChUIKN AJIs1 UCIIONIb30BaHus A dekTa Xurrca B 3JeKTpociadoi Teopuu.

33. [lepeHOpPMUPYEMOCTH CIIOHTAaHHO HApyIIEHHON KaJIMOPOBOYHOMN TEOPHUH.

34. Monomnonu ‘T Xoogra-Ilonskosa B HeabeneBbIX KaTHOPOBOYHBIX MOJEIISX.

Kputepun oniennBanus
Onenka "ommuno" (10 GayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJyYECHHBIC PE3YIIBTAThI.
Onenka "xopomo" (6 0aiIoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[I0 CYILIECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Omnenka "xopomo" (5 06auioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
IrpaMOTHO U IO CYIIECTBY H3JIaraeT €ro, yMeeT MPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.



Omnenka "ynoBrneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
YacTH OCHOBHOTO COJICPXKaHWS Y4EeOHOH MpOorpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBeneHUH OIICHWUBAHUS 3HAHWI OOy4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMOTpeHue sk3aMmeHaropa. Ompoc oOyuaromerocs 1o OWieTy He JOJDKEH IIPEBBIIIAaTh OIHOTO
acTpoHOMHYECKOro yaca. OleHHBaHHE 3HAHUI NMPOU3BOJUTCS B COOTBETCTBHH C BBIIICYKAa3aHHBIMU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUIIIIMHBL.



