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AHHOTANMA

Kypc mocBsilieH M3y4eHHIO METOAOB PEIIETOYHOTO MOJEIMPOBAHUS TEOPHHM CHUIIBHOTO B3aWMOJECHCTBUS —
KsantoBoit Xpomomunamuku (KXJI). B pamkax Kypca paccMoTpeHa penierodHas (GopMyiImpoBKa
DIFOOAMHAMUKY. V3ydeHbl METObI Pa3JIOKEHHS 110 CUIIbHOW KOHCTaHTE CBsA3H, paBuia DeiiHmana B o0macTu
ci1abol cBs3U, IEPEHOPMHUPOBKA 1 peHopMrpynna B perrerodnoit KX /1, ¢a3oBbie mepexoibl B TIIOOINHAMUKE
MpH KOHEYHOU TeMmIepaTrype u Ap. Bompochl. Jpyroil TeMol, paccMOTPEHHOI B Kypce, SIBISIETCS BBEJCHHE
(dbepMuoHOB Ha pemieTke. B 3Tol oOmactét OyayT pacCMOTPEHBI CIEMYIOIIHME BOIPOCHI: TyOIMpoBaHUE
(epMHUOHHBIX apoOMaToOB M KHpaJbHasi cUMMeTpus, BunbcoHoBckue, staggered m overlap depmuoHsI.
Beenenwne dhepmruonoB nossosset n3ydars cBoiictBa KX/I. B kypce OyayT paccMoTpeHsl (ha3oBbIie Iepexobl B
KX/, BiusiHMEe BHEIIHUX YCIOBUN (MarHUTHOE 10Jie, OaprHOHHasl IJIOTHOCTh, TEMIIEpaTypa U JIp) Ha CBOHCTBA
KX/, sBnenue KoH(alHMEHTa, ypaBHEHHE COCTOSHHMA M Jp. BOMPOCHL. OTnenbHO OyayT pPacCMOTPEHBI
YHUCJICHHBIE METObl, KOTOpBhIE TIIO3BOJISIIOT BBIUMCIATH (PYHKIHMOHAIBHBIH HMHTErpal B Pa3IM4HBIX
CHJIBHOB3aUMOJIEHCTBYIOIIUX TEOPUSIX.

1. lean u 3apa4n

Henp AucoMnInHBI
[I0JIyYeHHME HayaJIbHBIX 3HAHUH 110 PELIETOYHOMY MOJEIMPOBAHUIO TEOPUU CUIIBHBIX B3aUMOIEHCTBUH.

3agauu AU CHUIIHHBI

— QopmupoBanue y oOyuarommuxcs 0a30BbIX 3HAHHWA 10 PENIETOYHOMY MOACTHUPOBAHUIO TEOPHH
CUJIBHBIX B3aUMOJCICTBUI;

— (GopMUpOBaHHE TOHMMAHHSA TIIYOOKOH CBS3M MEXKIY pa3IMYHBIMU pasleliaMd TEOPETHUYECKOM
¢buznku;

— (hopMHpOBaHHE YMEHHMH M HAaBBIKOB IPHUMEHSATH IMOJYYECHHBIC 3HAHWS IS PEIICHUS Pa3IMYHBIX
3a/1a4, CaMOCTOATENBHOTO aHAJIN3a MOJYYEHHBIX PE3YIbTaTOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

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

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHny 3a/1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJ1a4u

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

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH

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

(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTUHI

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pelIarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKue MOJENH Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3yJIbTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCHUILIHHE (MOIYJII0)

B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
MECTO U POIIb OOIIMX BOIPOCOB HAyKH B HAYYHBIX MCCIIEIOBAHUIX, COBPEMEHHBIE TPOOIEMbI (DU3HKH,
XVUMHHU, MATEMATUKH; TEOPETUIEeCKHEe MOJIeNn (DyHJaMEHTaIbHBIX MIPOIIECCOB U SIBJICHUN B U3UKE U €€
MNPUIOKEHUAX; TPUHIUIIBI CAMMETPUU U 3aKOHBI COXPAaHEHHUS; HOBEHIIINE OTKPBITUS €CTECTBO3HAHMUS;
MOCTAHOBKY MPOOJeM (QU3UKO-MAaTHUECKOTO MOJACITUPOBAHUS, O B3aUMOCBS3SIX U (YyHIaMEHTAILHOM
€IMHCTBE €CTECTBEHHBIX HayK.

YMETb:
3((HEKTUBHO HCIIOIB30BaTh HA MPAKTUKE TEOPETUUCCKUE KOMIIOHEHTHI HAyKHW: TOHSTHS, CYXICHHS,
YMO3aKJIIOY€HHU, 3aKOHBI; MTPEICTAaBUTh MMTAHOPAMY YHHUBEPCAIbHBIX METOJOB M 3aKOHOB COBPEMEHHOTO
€CTEeCTBO3HAHUS;, a0CTparupoBarbCs OT HECYNISCTBEHHBIX BIMSHUW TPU MOICIHUPOBAHUHU PEATBHBIX
(U3BNYIECKUX CUTYyalnH.

BIIA/IETh:
TUTAHUPOBAaHUEM, IMOCTAHOBKOW M 00pabOTKOW pe3ynbTaroB (U3WYECKOTO 3KCIIEPUMEHTA; HaydyHOU
KapTUHOU MUpPa; MaTeMaTHIECKIUM MOJCIIMPOBaHUEM (DU3UYECKUX 3a/1ad.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 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

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 @YHKIIMOHAJIbHBINA HHTErpal B 5 5
KBaHTOBOU TEOPUU ITOJIS
KannbpoBouHble TEOpHHU HA PEIIETKE 5 5
3 ®epMHOHBI Ha PEIETKE 5 5
YucnenHsle METO/IbI BBIUHCIICHUS
4 (YHKIHOHATBHBIX MHTETPaoB B 5 5
CHJIBHOB3aUMOJIEHCTBYIOIIUX TEOPUIX
Pe3ynbrarTsl 4MCIEHHOTO MOAETHPOBAHUS
5 5 5
KX/,
6 MogenupoBanne KXJ[ BO BHeUmrHux 5 5
YCIIOBHSIX
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)
1. OyHKIIMOHATBHBIN UHTETPajl B KBAHTOBOW TEOPUU MO

Craructuueckas cymma Ui CKaJSIpHOW TEOPUU M TEOpUH ¢ GEPMHUOHAMHU KaK MHTErpal MO MyTSIM.
[uckpernsanus HenpepslBHOM Teopuu. HemnpeppiBHBIM mpenen. BeluucieHue nponararopoB B
PEIIETOYHON TEOPHH.

2. KannOpoBouHBIE TEOPHHU Ha PELLETKE

dopmMynrpoBKa KamuOpOBOUHOW Teopuu Ha pemieTke. KannOpoBouHass MHBApUAHTHOCTh. DUKcanus
KanmuOpoBku. Pasnoxenne mo Oonbinol koHCTaHTe cBs3u. [lpaBuma deifHMaHa I TEOPUU CO
ci1aboi KoHCTaHToM cBsi3u. DuKkcanus MaciTaba U peHOPMIpyIIa.

3. ®epMHOHBI Ha pEeleTKe

[Ipobnema nyOnepoB. Kupanbhas cummerpus. BunbcoHoBckoe geiictBue. Staggered pelicTBHe.
Overlap ¢pepMuoHBL.

4. YucneHHble METONbI BBIYHCICHUS (YHKINOHAJIBHBIX WHTETPAJOB B CHIBHOB3aWMOJEHCTBYOIINX
TEOpUsX

Mertonsl MeTpononuca W TEIIOBOH BaHHBI. MoJeNMpoBaHUEe TEOpUU C (EPMUOHAMHU: METOI
rubpunHoro Monre Kapio.

5. Pesynwrarsl uncieHHoro moaenupoBanus KX/

@azosbie mepexompl B KXJI. CgoiictBa KXJI mpu Bbicokux Temmeparypax. IloreHnman
B3aUMOJCICTBUS CTATUYECKHUX KBAapKOB. [1oisAKoBCKas mvHMs U nenid BuiibcoHa.

6. MogenupoBanne KX/ Bo BHEIIHUX YCIOBHIX

BBenenre XWMUYECKOro TMOTEHIMANa M MarHUTHOTO ToJis B QepMHOHHOe naeicTBue. DazoBbie
repexopl BO BHEIHUX MOJisiX. [[pobnema 3Haka U METO/IBI pacieToOB B TEOPHUSIX C MPOOIIEMOi 3HAKA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTepaTypa
1. KBapkwu, rmoons! u pemetku [ Texet]/M. Kpoiirr , Quarks, gluons and lattices, mep. ¢ aarn. B. I1.
I'epnra, B. K. Murpromikuna , -M., Mup, 1987
2. KeanroBast Teopus nons [Teker]. B 2 1. T. 1/K. Uukcon, XK.-b. 3106ep , -M., Mup, 1984
3. KBanToBas Teopus noist [Teket]. B 2 T. T. 2/K. Uukcon, XK.-b. 3106ep , -M., Mup, 1984

3. Istvan Montvay and Gernot Miinster, Quantum Fields on a Lattice
4. Christof Gattringer, Quantum Chromodynamics on the Lattice



JononaurtensHas nureparypa
1. Beenenue B kBaHTOBYIO Teopuro mous [Tekcr] : [yueOnuk mis By3oB] / M. [leckun, /1. llpenep ;
nep. ¢ anmn. mof pen. A.A. benasuna, A. B. bepkoBa .— M. ; MxeBck : PerynsipHas u xaoTudeckas
nuHamuka, 2001 .— 784 c.
2. KontunyansHbi nHTETpaN B kBaHTOBOM MexaHuke [ Texct]/ K. 3unn-XKrocteH , -M., Ousmariur,
2010

3. Heinz J Rothe, Lattice Gauge Theories: An Introduction

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

SAO/NASA ADS Custom Query Form - http://adsabs.harvard.edu/abstract service.html
SIMBAD Astronomical Database - http://simbad.u-strasbg.fr/simbad/
NASA/IPAC Extragalactic Database - http://ned.ipac.caltech.edu/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Komrisrorep, MynsTuMeinitHOE 000py10BaHue (IIPOSKTOP, 3BYKOBAsi CHCTEMa) U COOTBETCTBYIOLIEE
porpaMMHoOe oOecredeHme

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydaromuil TUCIUIUIMHY, JOKEH, C OAHOW CTOPOHBI, OBIAAETHh OOIIMM MOHSITHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENCHUS U TOHATHSA,
YMETh IPUMEHSATH MOJTy9ICHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PaboTHI CTY/IEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHUs MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoro mMarepualna, a He MEXaHHYeCcKOro ero 3amoMmuHaHus. [lpu
3aTPYINHEHWN W3yYCHUsS OTIEIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



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

kageapa TeopeTHuecKor acTpOPHU3UKH U KBAHTOBOM TEOPUH TIOJIS
Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: B.B. bparyra, a-p ¢us.-mar. Hayk, JOLEHT



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

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-3 CriocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn ananmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

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

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v [IpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBaTh HAy4HbIE TPOOIEMBI, [TOy4aTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

2. Iloka3are I OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «KBanToBas TCOPU MOJIA Ha PCIICTKE)» 06yqafoumﬁc5{ JOJIKCH:

3HAThb:

MECTO M POJIb OOLIMX BOIPOCOB HAyKH B HAYYHBIX MCCIECIOBAHUAX; COBPEMEHHBIE MPOOIeMbl (PU3UKH,
XMMHUH, MAaTeMaTHKH; TEOPETHYECKHE MOAETH (DyHAaMEHTAIbHBIX IIPOLIECCOB U SBICHHUN B (DU3HKE U €€
MPWIOKEHUSAX; MPUHIUIIBEI CHMMETPUH U 3aKOHBI COXPAaHEHUS; HOBEMILINE OTKPBITHS €CTECTBO3HAHMS,
MOCTAHOBKY Ipo0seM (PU3MKO-MATHYECKOTO MOJAETHPOBAHUSA; O B3aUMOCBS3AX U (PyHIAMEHTAIbHOM

€IMHCTBE €CTECTBEHHBIX HayK.
yMeTh:

3¢ GEKTUBHO HCIONB30BaTh HA NMPAKTHKE TEOPETHUYECKHE KOMIIOHEHTBHI HAyKW: MOHATHUS, CYXKICHHUS,
YMO3aKJIFOUEHUS, 3aKOHBI; IIPEACTaBUTh IAHOPAMY YHHUBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOIO
€CTECTBO3HAHUS; abCTparupoBarbCsi OT HECYLIECCTBEHHBIX BIMSHHMNA NMPH MOJACIMPOBAHWUHU DPEaJbHBIX

(U3BNYIECKUX CUTYyalnH.
BJIaJIeTh:

IUIAHUPOBAaHUEM, ITOCTAHOBKOM M 0OpabOTKON pe3yabTaroB (PU3MUYECKOTO IKCIIEPUMEHTA; Hay4dHOM
KapTHHOM MUpa; MaTeMaTUIeCKUM MOJCITUPOBaHIEM (PU3MUYECKHUX 3a/1a4.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

[IprmMepbl BOIPOCOB U 3aaHUI:

1. BpluhcauTh mponaraTop CKaJIApHOM YacTHLbl Ha peleTKe. BBIUUCINTh JUCIPCUOHHOE
COOTHOILEHUE IS 3TOM YaCTHUIIBI.

2. ®opmynupoBka kainopoBouHoit U(1) Teopun Ha pemeTke.

3. Ilokazarb, uyTO KanmUOpPOBOUYHAS WHBAPUAHTHOCTH HA PELIETKE CBOIUTCS K KaJIMOPOBOYHOM
WHBapUAHTHOCTH B HEIPEPHIBHONW TEOPUH.

4. BbruucnuTh nponararop III0OOHA Ha PeLIETKE.
5. Ilony4nTh OHOIETIEBOE BEIPAXKEHUE JIJISI KUPAJIIBHOIO KOHAEHCATa B PELLIETOYHON TEOPUH.

6. BreiBectn YCJIOBHUE KBAHTOBAHHA MArHUTHOI'O IIOJIA Ha PEHICTKE C NMEPUOANYCCKHUMHU I'PaHUIHBIMH
YCJIIOBUAMMU.

7. Pacckaxkute 0 Mertofax pUKcanuy KaTuOpOBKY Ha peleTKe.

8.Kakkum 00pa3om GpuKCHpyeTCsl MacIITad B PEIIETOYHBIX BBIYMCICHHUIX

9. Kakue ¢a3zossie nepexonbl umerorcst B KXJ|

10. YUem otnnyarores azossie nepexoan! B KX/ oT ¢pa3oBbIX Mepexo0B B IIIOOANMHAMHUKE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1.BeiBect (hopmyiy Aisl HaTSHKEHHS CTPYHBI B SIBJICHUM KOH(pAHMEHTa B NPHOMMKCHUH CHUIIbHOU
CBSI3H.

2.Uto sBusieTcs mapaMeTpoM mopsaka s ¢$a3zoBoro mnepexona KoH(alHMeHT/nekoH(aHMEHT B
[JIFOOAMHAMUKE

3.YeM omiHMuaroTcs mapameTphl MOpsKa s nepexona KoHdaitHMmeHt/nekondaiinment B KX u
DITFOOTMTHAMUKE

4. Kak MOXHO BBECTH XHMHUCCKHU TMOTCHIMANT KBapKoB. B deM pasHMIIA MEXay pasiudHbIMHU
crocodamu.

5. Ckonbko apomaToB (PEPMHOHOB MOIYYUTCS B HAaWBHOM AMCKPETH3AlMU ACUCTBHUSA B 3X MEPHOM
MIPOCTPAHCTBE

IIpumeps! KOHTPOIBHBIX 3aJAHHMN:

1. Onpenenuth COEKTp TEOPUU U3 Iponararopa s staggered hepMHUOHOB.

2. Berancnute Hatspkenue crpyHsl At U(1) Teopun B 001acTH CUIIBHOM CBS3H.
3. Onpexnenutd k03HHUIUEHTHI YAYUYIIEHHOTO ASHCTBHS ITIIOOHHOTO MOJIS

4. BpMHCITUTH IUIOTHOCTh JSHEPTHUU JUIsi TEOPUU C (PEepMHUOHAMH U HEHYJIEBHIM XHMHYECKUM
MOTEHIIHAJIOM.

5.Haiiti ocTarouHoe KaIMOpOBOYHOE MTPe0Opa30BaHNE B MAKCHMAIBHO a0elieBOW KaTnOpOBKe.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1.BerurcanTh nepByro MONpaBKy K HaTshkeHUo cTpyHsl 11 U(1) Teopun B CUIIBHOM CBSI3H
2.Meron Metpomnonuca

buner 2.

1.Beraucnute Maccy rro6ona B U(1) Teopun B CHIIBHOM CBS3H

2.Metoz TenaoBoi BaHHBI.

buner 3.

1.BBIuMCICHTh KBAPKOBYIO IJIOTHOCTD B TEOPUH C XUMUYECKUM MOTEHIHAIOM.

2.HaiiTu Beipaxxenue s maketuka B SU(2) kanmuOpoBOUHOM TEOPHH.

buner 4.

1.HatiTu unieHbl, KOTOpbIe HAPYIIAIOT TEHCTOBYIO CHMMETPHIO B JielicTBUM staggered (hepMHUOHOB
2.Meton rubpugHoro Monre-Kapmio

buner 5.



1.BBIYuCINUTD MIIOTHOCTH 3HEPTUHU TIPH HEHYJIEBOM TeMIieparype Uil pEIIeTOUHON CKaJIApHOU Teopun
2.®a3ossie nepexonpl B KX/ npu koHEUHOM Temmeparype.

Kpurepun onennBanus

Onenka «ommyHo (10)» BBICTaBIsieTCSl OOyYalOIIEMyCsi, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4yHO (8)» BhICTaBiIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATBIX PEIIeHUH, HO IpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUsl 9K3aMEeHaTopa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycs, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKY MPH PEIICHUH 3a/1a4;

OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3JaraeT ero, ymeeT IPHUMEHATh IOJy4YECHHbIC 3HAHHMS Ha IPAKTUKE, HO [OIYyCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromEeMycsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY TIpY PEeIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BhICTaBIseTCA OOydaromeMycs, MOKa3aBIleMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH Oa30BbIX MOHATHH, HapyLICHHS
JIOTUYECKON IIOCIIeI0BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuaa, €Clid IIpy 3TOM OH BIIaJeeT
OCHOBHBIMH pa3fesiaMu y4eOHOW NMporpamMMbl, HEOOXOAMMBIMH Ul AalbHEHIIEro o0yueH!s] U MOXKET
MPUMEHSATH NTOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJIETBOPUTENIBLHO (3)» BBICTAaBIACTCS OOydaroLIeMycCs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyLIICHUS
JIOTUYECKOH TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJCOLIeMy
HEKOTOPBIMH pa3lieliaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTENHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO COJEpPXKaHUS Y4eOHOW NMpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHH AUCUUIUIMHBI H HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLIEHKAa «HEYIOBIETBOPUTEIHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, oKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

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

DK3aMeH MpOBOJATCS B YCTHOW ¢opme mo Owmieram. B kaxgoM OuileTe NpeACTaBICHO JiBa
TeopeTuueckux Bompoca. [Ipu npoBeaeHnn sx3ameHa olOydaroniemycst npegocrasisiercs 30 MUHYT Ha
noxrotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



