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AHHOTANMA

Nzydenne nHTETpUpPYEeMBIX (TOYHO pelIaeMbIX) MOIeNIeld KBAHTOBOI TEOPUU TOJISI HHTEPECHO C TOYKH 3PSHUS
MPOBEPKH OOIIUX MPEACTABICHUN O CTPYKType TeopuH moisi. Kpome Toro, 0HO TOJNE3HO AJisl PElICHUs psijia
3a/1a4 TEOPUH KOHJEHCUPOBAHHOTO COCTOSHUS W Kak 0a3a JJIs TEOpUH BO3MYIICHHMA, OTIIMYHAS OT CBOOOTHOM
YaCTHUIIBI.

B pamkax xypca n3ydaroTcsi pa3indHble MOIXObI K U3YUEHHUIO TBYMEPHBIX UHTEIPUPYEMBIX TEOPHIA: METOIBI
OyrcTpama, 0030H-(pEepMHOHHOE COOTBETCTBHE, aH3al bere, KOHGOpPMHAsS TEOpHs BO3MYIICHHIA,
TepMoIMHaMHUYeCKUi aH3an bere. OOCyKIarOTcs pa3lUYHbIE METOMABI IMONYYEHHS TOYHBIX S-MaTpul] H
(hopMpakTopoB, METOABI HCCIEAOBAHUS KOPPEISAIUOHHBIX (DYHKITUH, W3YYarOTCS CBSI3U MEXKIY MOJEISIMHU

pa3IMYHOTO THUIIA.
1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

Nzydenune nHTErprpyeMBbIX (TOYHO PEIIAEMBIX ) MOJIENICH KBAHTOBOW TEOPHUHU TIOJISL.

3agauu AU CHUIIHHBI

CdopmupoBars npeacTaBieHie 00 HHTETPUPYEMBIX MOZETISIX KBAHTOBOW TEOPUH OIS,

HayuuTth OTBICKMBaTh MOJEINH, AOIMYCKAIONIHE TOYHOE PELIeHUEe, pa300paTbCsi B TOM, KaKUe BEINYHUHBI
U B KAKOM CMBICJIE MOTYT OBITh HAlJJEHBI TOYHO.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cOocoOCH  HUCIOJB30BaTh B
mpoeCCUOHANBHON  JesITeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCHUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.3 Bnapeer mnpodeccrnoHamIbHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.




- OCHOBHBIE KPUTEPUU UHTETPUPYEMOCTH U METOJbI PEIICHUS] WHTEIPUPYEMBIX MOZeNell B KBaHTOBON
TEOPUU TOJIA.

YMETb:
- HaxOIUTh CIIEKTPHI, TOUHBIC S-Marpuilbl U (GopM(bakTOpsl WHTETPUPYEMBIX MOJIENel KBaHTOBOM
TEOPHH TIOJISI, OCYIIECTBIATh 0030H-(DEPMHUOHHOE COOTBETCTBHE, MOyYaTh M MCCIENOBATh YPaBHEHUS
bere.

BIIaJICTh:
- METOJIaMH UCCJIEJOBAHUSI UHTETPUPYEMBIX MOJIEIe KBAHTOBOM TEOPHH IOJIA.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 O(2)-monenp u nepexo ) 1 4
bepesunckoro—Koctepnuma—Tayneca
2 Bbosonunzanng Mmonenu Tuppunra 2 1 4
3 Z[Bquacmque S-matpuusl:  Teopus ) 1 4
BO3MYLIECHUH
4 O(N)-monenb: 1/N-paznoxenue 2 1 4
5 O(N)-mozenb:  MHTETPUPYEMOCTh U ) 1 4
TOYHAsE S-MaTpuLa
6 bozonbl u (hepMHOHBI ¢ KOHTaKTHBIM ) 1 4
B3auMOJIeficCTBUEM
Pemwenne mopenu Tuppunra meronom
7 anzana bere: mocTpoeHne coOCTBEHHBIN 2 1 4
COCTOSIHUI
Pemienne momenn Tuppunra meromom
8 aH3ana bere: crekTp yacTuil U Marpuia 2 1 4
paccesHus
WnTerpupyembie BO3MYUICHUS
9 MUHUMAaJbHBIX  MOJENEH  JIByMEpPHOM 2 1 4
KOH(OPMHOW TEOPHHU OIS
10 WUnTerpansl  IBMXKEHHS M MaTPHLBI ) 1 4
paccesiHus
1 TepmoauHaMuyecKuit aH3ar| bere: ) 1 4
OCHOBBI METO/IA
12 TepmognHaMuyecKuit aH3aril Bere: 2 1 4
PpE3yNbTaThI
13 |KondopmHas Teopust BO3MYIICHUH 2 1 4
14 Tounble popMpakTopbl KBa3UIOKATBHBIX 4 ’ 3
OIIepaTopoOB
Hroro yacos 30 15 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)




Cemectp: 1 (Ocennwii)
1. O(2)-monens u nepexon bepesnnckoro—Koctepnuma—Tayneca

- BuxpH B O(2)-Mozenu U nepexo] ra3-mia3ma;
- CBSI3b C MOJENBIO cuHycC-I 0poHa.

2. bozonuzanus moxnenu Tuppunra

- OIIpeIeNICHUE MOJIEIIH;
- Oe3maccoBasi MOJIeNlb THPPUHTA U BRIpakeHHE (DEPMUOHOB Yepe3 CBOOOIHbBIE 0030HBL;

- TEOpHsl BO3MYLICHUHN 110 Macce Kak TEOpHsl BO3MYLICHUH 10 MTOTEHIMAJIBHOMY WIEHY B MOJIEIHU
cunyc-l'opnona.

3. JIByXuacTHUYHBIC S-MaTPHULBL: TEOPHS BOZMYILICHHUMA

- IBYX4aCTUYHAsl S-MaTpHLA B IByMEPHOH TEOPUH IIOJIS;

- BBIYHCIICHHE [BYXYaCTUYHOH S-MaTpuibsl (epMHOHOB IO TEOpPUHM BO3MYLICHHH B MOIEIHU
Tuppunra;

- BBIYHMCIICHUE IBYXUAaCTUYHOM S-MaTpuibl 1-0pu3epoB B Mozenu cunyc-lopioHa;

- BBIYHCIICHHE JBYXYaCTUYHOH S-MaTpuipl 1-Opu3epa M TOMOJIOTMYECKOTO COJHMTOHA B MOJENU
cunyc-l opnoHa.

4. O(N)-mozens: 1/N-paznoxenue

- 1/N-paznoxenue g O(N)-moznenw;
- BBIYMCIICHUE S-MaTpuIbl B Tipeaese 0oabpmux N.

5. O(N)-mMopnenb: HHTerpupyeMOCTb U TOYHAas S-MaTpuia

- BBICIIME MHTErpasl 1Brxenus B O(N)-monenu;

- BBICILINE MHTETPAIbI JBMKEHUS U TUIIOTE3a (PaKTOPU30BAaHHOTO PACCESIHUS;
- ypaBHeHUs SHra—bakcrepa, yHUTapHOCTH U KPOCCHHT-CUMMETPHH;

- ToYHOE penieHue OyrcTpanHbix ypaBHeHu# s O(N)-moznenu ¢ N>3.

6. bo30oHBI N (bepMI/IOHBI C KOHTAaKTHBIM BBaHMOﬂeﬁCTBHGM

- MOACIIb .HI/I6a—.HI/IHI/IXepa, peuicHrue METOAO0M aH3ala BGTG, S—ManI/IL[a W UHTCTpAJIbl ABUIKCHUS
- HpOCTeI\/'IH_IaX (l)epMI/IOHHaH MOACIb HHra—TozleHa, €C pCIICHUC MCTOAOM aH3ala bere.

7. Pemenne monenu Tuppunra metonom an3ana bere: moctpoeHne cOOCTBEHHBIN COCTOSHUI

- MoJiesib TuppuHTa B TaMUIIBTOHOBOH (QOPMYIHPOBKE;
- ICEBIOBaKyyM M Mope J[upaka; mceBoI4acTHIIbI;

- paccesiHUE TICeBA0YACTHUI] U BOTHOBBIE pyHKIMK bere;
- 3aMI0JIHEHKME Mopsl [[upaka 1 OCHOBHOE COCTOSIHUE.

8. Pemenne Monenu TuppuHra MeToqoM aH3ana bere: cliekTp 4acTUIl M MaTpula pacCcesHus
- BO30Y>KIEHHS HaJl OCHOBHBIM COCTOSIHUEM; TIEPEHOPMHUPOBKA BOTHOBOH (PyHKIINH;

- BHEPrusl AIPOYHBIX BO30YXICHUI U IEPEHOPMHUPOBKA MACCHI;

- MOJIEJIb CKAJIIPHBIX (DEpPMHOHOB U S-MaTpuLa IBIPOK;

- 10CTpanBaHUC S—ManI/II_H:I C IMIOMOIIBIO YPABHCHUA HHF&—BaKCTepa; CBsA3aHHBIC COCTOSAHMA.

9. UHTerpupyemble BOZMYIICHHSI MUHUMAIBHBIX MOJIENeH AByMEPHOH KOH(POPMHOMN TEOPUH MOJIS



- HHTETpaJIbl ABWKEHUS B KOH(DOPMHON TEOPUH OIS

- BO3MYILIEHHE KOH()OPMHOI TEOpHH 101 pelICBAHTHBIMH OIIEPaTOPaMH;

- BO3MYILEHHE JIOKAIbHBIX UHTEIPAJIOB ABMKEHMS], YCIOBUE COXPAaHEHUSI UHTErpaja JBU)KEHUS;

- IIpOBEpKA yCIIOBHSI COXPaHEHUs UIsl IPOCTEHIINX HHTETPAJIOB JBU)KEHU, POJIb HY/Ib-BEKTOPOB;

- HpOCTGﬁHIPIﬁ IoACYET HMHTCTPAJIOB ABWIKCHHUA W AJIBTCPHATHBHBIC METOblI ITOMCKAa HWHTETPAJIOB
JABHKCHMUA.

10. HTETpans! ABMXKEHUS U MaTpULbl pacCesTHUA

- ACUMIITOTHUYCCKAsl BOJITHOBAsA (I)YHKLII/IX " O1ICpPaToOphbl q)aZ[I[eeBa—3aMOJ'IOZ["II/IKOBa;
- YCJI0BUS COBMCCTHOCTU MHTCIPAJIOB ABUXKCHUS C TOYHOM s-ManI/II_Iefl;

- HOpUMCPBI HCIIOJIB30BAHUA YCJ'IOBI/Iﬁ COBMCCTHOCTH: BO3MYIICHUC <JICHTOYHBIX» MHWHUMAJIBbHBIX
Mo;:[eneﬁ " TCOpH MOJIsL W3unHra Bo BHEIITHEM MarHUTHOM IIOJIE.

11. Tepmonunamuyeckuit an3an bere: ocHOBBI MeTOAA

- IB€ KapTUHBI 11 MOJIEIIM HA KTOHKOM» Tope R<<L;
- BO3MYyILIEHHas KOH(opMHas Teopus 1oist B R-kapTune;

- am3any bere mpu koHeyHoW Temmeparype B L-kapThHe Ha OCHOBE S-MaTpHIIbl; SHTPOIHS,
[ICEBJIO3HEPTNH, ypaBHEeHNE SIHra—SHra;

- BEIpaXXeHHE (PU3NUECKHUX BEIIMYMH Yepe3 TICEBI0IHEPTUH.
12. TepmopnHamuueckuii an3an bete: pe3ynprarbl

- BBICOKOTEMIIeparypHoe pasnoxkenune R/L<<1 B L-kaprtusne;

- BBIYMCJICHNE CKeHIMHIOBOH (pyHKIMK M nuinorapudm Pomxepca;

- BBIYHCIIeHNE 3(p(PEeKTUBHOTO HEHTPAIBHOTO 3apsia N0 S-MaTpHLE;
- IJIOTHOCTB HEPTUH BaKyyMa U S-MaTpuiia.

13. KordopmHas Teopusi BO3MYIICHUI

- OIEpaTOpHBIC PA3JIOKEHHS, CTPYKTYpHbIe (DYHKIMHM M BaKyyMHbIE CpEAHHE; HENepTypOaTHBHAS
IIPUPOZA BAKyYMHBIX CPEJIHUX;

- Teopus BO3MYILICHUI A7 TapHBIX W TPOMHBIX KOPPENSIMOHHBIX (YHKIHMHA; COKpalleHHe
UH(PaKpaCHON PaCXOAMMOCTH B CTPYKTYPHBIX (YHKLHUSX;

- COKpamleHHe yabTpauoJEeTOBBIX PpAcXOOMMOCTEH CMEIIMBAaHMEM OIEPaTOpOB;  SIBICHUE
OIIEPaTOPHOTO PE30HAHCA;

- IPUMEPHI BBIUUCIICHUS TOYHBIX BAKyYMHBIX CPEIIHUX;
- BBIYHCIICHUE CTPYKTYPHBIX (PyHKIMI HA mpuMepe monenu JIn—SHra.

14. Tounsie hopMQaKTOpbl KBA3WIOKAIBHBIX OMEPAaTOPOB

- pa3noKeHHe OIepaTopoB TEOPUH 10 oneparopam PanneeBa—3aMOIOAINKOBA;

- yCIIOBUS (KBa3M)IOKaJIbHOCTH OIIepaTopoB — ¢bopmpakTopHbIe aKCHOMBI
(Kaposckoro—Baiima—CmupHoBa);

- TCOpeMa CMI/IpHOBa, Ha6p0COK JOKa3aTcJIbCTBA,

- IpUMEpPBI TOYHBIX (popMDaKkTOpoB: Teopus mois M3uHra npu HyIeBOM MarHUTHOM IIOJI€ M MO
sh-Topnona.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Yuebnas ayauTopud, 10CKa, IIpu HCO6XO,I[I/IMOCTI/I MCIUAIIPOCKTOP, OKpaH.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. H. M. boromo6os, A. I. U3zeprun, B. E. Kopenun, Koppensunonnsie GyHKINN UHTETPUPYEMBIX
CHCTEM M KBaHTOBBIH MeTO]] 00paTHO# 3amauu. - M.: Hayka, 1992
2. A. M. llonsaxos, KannOpoBouHbIE MO U CTPYHBI.

JlononHuTeNbHAS TUTEPATypa
1. KBanToBas Teopus noist B prznuke KOHACHCUpOBaHHOTO cocTosiHus [ Tekct]/A. M. Ligenuk , -M.,
Ouzmataut, 2004
2. l'ononomuslie kBaHTOBBIC TIONISI [ Tekct], c6. crareit/M. Caro, M. J3umbo, T. Muga , -M., Mup, 1983
3. F. A. Smirnov, Form factors in completely integrable models of quantum field theory // Adv. Ser.
Math. Phys. 14 (1992) 1-208

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Crpanuna kypca: http://lashkevi.itp.ac.ru/lectures/imqft/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLECTBJICHUU 00pAa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hpe)_ICTaBJ'IeHI/IC MarcpHuajia Ha JOCKC 15070307t Ipu MOMOoIIUu MCAUAIIPOCKTOPA. Bo3MoxHO HCIIOIB30BaHNE
110 JJI1 CHUMBOJIBHBIX U/ YUCJIEHHBIX BEIYMCIICHUH.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4alouMi TUCHUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT TOJDKEH 3HAaTh OCHOBHBIC ONPEICICHMS AUCLIMIINHBL,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYeneniHoe OCBOcHHME Kypca TpeOyeT HanpsKEHHOH caMOCTOSITeTIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B pabodei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B cedsl:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPHI;

— TpopaboTKy y4ueOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS],;

— pelleHue 3a/1a4, IpeAIaracMblx CTyIEHTaM Ha JIEKLUAX U IPAKTUUYECKUX 3aHATUAX;

— IIpU HEOOXOANMOCTH MOATOTOBKY K MPAKTHYECKUM 3aHITHSAM, KOJZIOKBUYMaM, IK3aMEeHY.
[loka3zarenem BiaJeHHs] MaTepHAIOM CIY)KUT yYMEHHE pewmarh 3afgadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pemarh Kak MOXHO OoJbIle
3a/1ad.

BaxHo 100UThCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
JIEKTOPY WJIM NIPENOoiaBaTeiio, BEAyIeMy IPaKTUUECKHUE 3aHATHSL.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



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 KBAaHTOBOW TEOPUH TOJIsI, TEOPHH CTPYH U MaTeMaTu4ecKoi (pu3nku
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: M.1O. JlamkeBuy, kaHAa. pu3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 Crioco0eH ycIienHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUYCHHUA AUCHUIIIINHBI «I/IHTCFpI/IpyeMLIe MOACIN KBaHTOBOM TCOpUU TIOJIA» O6y‘lal0H.IHﬁCfI

JOJIKCH:

3HATb:

- OCHOBHbIE KPUTEPUU UHTEIPUPYEMOCTH U METOIbI PEIICHUS UHTEIPUPYEMbIX MOJEIEH B KBAaHTOBON

TEOPHH OIS
yMeTh:

- HaXOAUTh CHEKTPHI, TOYHbIE S-MaTpuibl U (HOpM(AKTOPHI MHTETPUPYEMBIX MOJENCH KBaHTOBOM
TEOPHUH TIOJIS, OCYLIECTBIATh 0030H-PEPMUOHHOE COOTBETCTBHUE, MOy4aTh U MCCIEA0BAaTh YPaBHECHUS

bere.
BJIAJETh:

- METOIaMHU UCCIIEI0OBAHUS UHTEIPUPYEMBIX MOJIeJIell KBAHTOBON TEOPUH IIOJISL.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. HalimuTe monHyI0 S3HEPTHIO KJIACCHYECKOTO COTUTOHHOTO PEIICHNU MOJIETH CUHYC-1 opioHa.

2. Tlocrpoiite 1/N-paznoxkenue ans momenu [pocca—Hesé. Haiinure S-matpuily B IpeBecHOM

MpUOJINKEHUH.



3. IIposeprte, uro S-marpuna O(N)-momenu ymosierBopsier ycioBuio S(0)=-P, rne P — omneparop
nepectaHoBkU. [lokaxute, 4YTO W3 O3TOTO clelyeT CcBoeoOpasHblii mnpuHImn [laymu s
B3aMMOJICHCTBYIOIINX O0O30HOB: JIBE YACTHILIBI HE MOTYT UMETh OJMHAKOBBIN UMITYJIbC.

4. Iokaxwute, yTo Mozaenb Jluba—IJIluHrxepa B mpenene c—-+oo0 SKBUBAJICHTHA MOJIEIN CBOOOIHBIX
0ecCIMHOBBIX (hEPMHUOHOB.
5. BeiBeuTe (hopMyITbI sl SHEPTHH U UMITYJIbCa IBIPOK B Mojienin TuppuHra.

6. Tlokaxwure, 4To 3(Q()EKTUBHBINA IICHTPAIBHBIA 3aps], CBOOOMHOTO (EpMHUOHA C TPAHUYHBIMH
ycnousmu Hesé-IlIBapna paBeH 2, a ¢ rpaHMYHBIMU yCIOBHAMH PamoHa paBeH —1.

7. Onenute yasTpaduoIeTOBbIE PACXOAUMOCTH B N-TOM MOPAIKE KOH(GOPMHOM TEOPHH BO3MYILIEHHH U
nokaxkute, 4To HepaBeHCTBO AI<AJn(1-Ap) sBnsieTcs ycClIOBUEM HAIWYHs YIbTPaduOIETOBON
PacxXonUMOCTH.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[IpumepHBI IepeueHb BOIIPOCOB:

1. Iepexon bepesnnckoro—Kocrepnuua—Tayneca B O(2)-monenu. TouHOE BBIYMCICHHUE TEMIIEPATypHI
nepexoza.

2. AcumnroTnueckasi BOJTHOBas (PyHKIUS CUCTEMBI TOXKJIECTBEHHbBIX YAaCTUIl B MHTETPUPYEMON TEOPHUH.
S-matpuna, ypaBaenue Slara—bakcrepa, ycinoBue yHUTapHOCTH, KPOCCHHT-CUMMETPHSI.

3. Brpluncnenue CTPYKTYpHBIX (GYHKUMH B pamMkax MeroJa KOH(QOPMHOW TEOpHMH BO3MYLICHHUH.
CoxpatieHre HHQPAKPACHBIX U YIBTPa(HUOIETOBBIX PACXOIUMOCTEH.

4. DKBUBAJIEHTHOCTh MOZieNM TUppUHIa U Mozeau cuHyc-l'opaoHa.
5. ®opmdakropHbIe akcnombl. Teopema CMUpPHOBA.
6. Anzai bere mpu KOHEUHBIX TeMIeparypax. YpaBHeHue Sura—Sxra.

7. IlocTpoeHue 1mceBIOBaKyymMa M IICEBHOYAcTULl B Mohenu Tuppunra. Marpuna paccesiHus
MICEB/IOYACTHII U YpaBHEHUs bere.

8. CBs13p MEX 1y KOppesIIHOHHBIMU QyHKIusME 1yt O(2)-Moneny U Mozenu cuHyc-l opaona.

9. 1/N-paznoxenue ans O(N)-mozmenu. [IpaBwia guarpaMMHOM TEXHHMKH. S-Marpuila B APEBECHOM
MPHOIINKESHUH.

10. Brrurcnenne CKeHIMHTOBBIX (DYHKIIMK METOJIOM TepMOAMHAMUYecKoro aH3arna bere. Y-cucremsl.

[Mpumeps! OUIETOB:

buner 1.
1. ®opmdakropubie akcnombl. Teopema CMUpPHOBA.
2. BeiBeanTe (hopMyIIbl U SHEPTUH U UMITYIIbCA JBIPOK B MOJIETH TUppHUHTa.

buner 2.

1. TlocTpoeHue mceBOOBaKyymMa M TICeBIoYacTHIl B Moxaenu Tuppunra. Marpuma paccesHus
[ICEBJI0YACTHI] U ypaBHEHHUs beTe.

2. CBsI3b MEXAY KOppeNIUMOHHBIMU (yHKUusAMU 17151 O(2)-Moaenu 1 Moaenu cunyc-l opaoHa.

Kputepun onennBanus
Onenka "ommuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.



Onenka "ortnuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0annoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha NPAKTHUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh NOIYy4YEeHHBIC 3HAHUS Ha HPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ymoBineTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyULIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ynoBnerBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTS TajbHEHUIIETO 00yYeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHU.

Omnenka "HeyJOBIETBOpUTENBbHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMUIUIMHBL, JOIMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiine omuoK B GOPMYTUPOBKaX
0a30BBIX TOHSTUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYECKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeaeHrn ouEHWBaHHS 3HAHUU OOydYaroIleMycCs MPEJOCTaBIseTCS BpeMsl Ha IMOITOTOBKY Ha
YCMOTpPEHUE MpernoiaBaTels.

OHpOC o6yqa}omeroc;[ Ha 5K3aMCHE HC JOJIKCH MPEBbIIIATL OAHOI'O aCTPOHOMHYCCKOT'O Jaca.

O].[GHI/IBaHI/Ie 3HAaHUU MNpOU3BOAUTCA B COOTBETCTBUM C BbIIICYKa3aHHBIMU KPUTCPpHUAMU B
COOTBCTCTBUH C COACPIKAHUCM JUCIUITIJINHBI.



