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AHHOTANMA

Kypc mocpsiliieH u3y4eHHIO METOJOB PELIETOYHOTO MOAEIUPOBAHUS TEOPUH CHIIBHOTO B3aUMOACHCTBUS —
KsantoBoit Xpomomunamuku (KXJ). B pamkax kypca paccMoTpeHa pemierodHas QOpMyIUpOBKa
DIFOOAMHAMUKY. V3ydeHbl METObI Pa3JIOKEHHS 110 CUIIbHOW KOHCTaHTE CBsA3H, paBuia DeiiHmana B o0macTu
ci1abol cBs3U, IEPEHOPMHUPOBKA M peHopMrpyna B pemerouHoi KX/, ¢pa3oBele iepexoabl B IIIIOOAHHAMUKE
MpH KOHEYHOW TeMIlepaType U Jp. BONpPOCHL. J[pyroil TemMoil, pacCMOTPEHHON B Kypce, SIBISCTCSl BBEICHHE
(dbepMHOHOB Ha pemieTke. B 3Toif 00nactH OymayT pacCMOTPEHBI CIECAYIOIIUME BOIPOCHI: TyOIMpOBaHUE
(epMHUOHHBIX apoOMaToOB M KHpalbHas cHUMMeTpus, BunbcoHoBckue, staggered u overlap ¢epmuoHBL.
Beenenne hepmMrnonoB no3possieT u3ydarh cBoiictBa KXJI. B kypce OymyT paccMOoTpeHbl (a30Bbie IEPEXO/Ibl B
KX/, BiusiHMEe BHEIIHUX YCIOBUN (MarHUTHOE 10Jie, OaprHOHHasl IJIOTHOCTh, TEMIIEpaTypa U JIp) Ha CBOHCTBA
KX/, sBnenue KoH(paWHMEHTa, YpaBHEHHE COCTOSHHUS M Ap. Bompochl. OTAenbHO OyayT paccMOTPEHBI
YHUCJICHHBIE METONbl, KOTOpPbI€ TIO3BOJIAIOT BBIYMUCIATH (PYHKUMOHAJBHBI HWHTErpajl B  Ppa3iIHMYHBIX
CHJIBHOB3aUMOJIEHCTBYIOIIUX TEOPUSIX.

1. lean u 3apa4n

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

3agauu AU CHUIIHHBI

— QopMmupoBanue y oOydarommxcs 0a30BbIX 3HAHWHA IO PEHIETOYHOMY MOJICIUPOBAHUIO TEOPUH
CUJIBHBIX B3aUMOJCICTBUI;

— (GopMUpOBaHHE TOHHMAHHS TIIYOOKOH CBSI3M MEXKIy pa3IMYHBIMU pa3[aellaMH TEOPETUIECKON
¢buznku;

— (hopMupoBaHME YMEHHUIl W HABBIKOB IPUMEHATH MOJTyYEHHbIE 3HAHMSA ISl PELICHUS Pa3IUYHBIX
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 cHocoOGH  MCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pPEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT 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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Ipeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPHU PEIICHUH HOBBIX 3a]ay, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT 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 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTUHI

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MareMaTHUeCKUe MOAEIM I  ONHCAaHUS  H3y4aeMbIX
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO 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 POJIb OOIINX BOIPOCOB HAYKH B HAyYHBIX MCCIICJOBAHUSX; COBPEMEHHBIC TIPOOJIEMBI (DU3HKH,
XVUMHHU, MATEMATUKH; TEOPETUIEeCKHEe MOJIeNn (DyHJaMEHTaIbHBIX MIPOIIECCOB U SIBJICHUN B U3UKE U €€
MNPUIOKEHUAX; TPUHIUIIBI CAMMETPUU U 3aKOHBI COXPAaHEHHUS; HOBEHIIINE OTKPBITUS €CTECTBO3HAHMUS;
MOCTaHOBKY MPOOJieM (U3UKO-MATHUYECKOTO MOJICITUPOBAHMS, O B3aUMOCBS3SX W (YHIaMEHTAIBHOM
€IMHCTBE €CTECTBEHHBIX HayK.

YMETb:
3((HEeKTUBHO HCIIONB30BATh HA TPAKTUKE TEOPETHUYSCKHE KOMITOHCHTHI HAyKW: TOHSTHS, CYXICHUS,
YMO3aKJIIOY€HUS, 3aKOHBI; MIPEAICTaBUTh TAHOPaMy YHHBEpPCAJIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOTO
€CTEeCTBO3HAHUS; abCTparupoBarhCs OT HECYIIECTBEHHBIX BIMSHHUA TPU MOACIUPOBAHUU PEaThHBIX
(U3BNYIECKUX CUTYyalnH.

BIIA/IETh:
TUTAHUPOBAaHUEM, IMOCTAHOBKOW M 00pabOTKOW pe3yiabTaToB (DPU3MYECKOTO IKCIIEPHUMEHTA; HAy4IHOW
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 MogenupoBanrie KXJI Bo BHEmHUX 5 5
YCIIOBHSIX
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.




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

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. OyHKIIMOHATBHBIN UHTETPajl B KBAHTOBOW TEOPUU MO

Craructudeckas cymMma JUIsl CKaJSIpHOM TEOPHH U TEOPHUU ¢ (epMHOHAMH KaK MHTETpal IO MYTSM.
[uckpernsanusa HenpepslBHOM Teopuu. HenpepbiBHbIA npenen. BrluncineHne npomnaratopos B
PEIIETOYHON TEOPHH.

2. KannOpoBouHBIE TEOPHHU Ha PELLETKE

dopMynrpoBKa KalIuOpOBOUHOM TeopuH Ha penietke. KanmubpoBounast nHBapranTHOCTh. Dukcarus
KanmuOpoBKu. Pasnoxenne mo OonbIol KoHCTaHTe cBsizu. llpaBuna DeitHMana mius TEOpUH CO
ci1aboi KoHCTaHToM cBsi3u. DuKkcanus MaciTaba U peHOPMIpyIIa.

3. ®epMHOHBI Ha pEeleTKe

[Ipobnema nyonepoB. Kupanbhas cummerpus. BunbcoHoBckoe peiicTBue. Staggered pelicTBHe.
Overlap ¢pepMuoHBL.

4. YucieHHble METOABI BHIYUCICHHUS (PYHKIMOHAIBHBIX MHTEIPAIOB B CHIIBHOB3aUMOAEHCTBYIOLINX
TEOpUsX

Mertonsl MeTponionuca ¥ TEIUIOBOW BaHHBL MojeIupoBaHue TeOpHH ¢ (EpMHOHAMH: METO]
rubpunHoro Monre Kapio.

5. Pesynwrarsl uncieHHoro moaenupoBanus KX/

dazosbie mepexonpl B KXJI. CgoiictBa KXJ| mpu Bbicokux Temmeparypax. IloreHuman
B3aUMOJCICTBUS CTATUYECKHUX KBAapKOB. [1oisAKoBCKas mvHMs U nenid BuiibcoHa.

6. MogenupoBanne KX/ Bo BHEIIHUX YCIOBHIX

BBenenne XMMUYecKOro TOTEHIMAla W MarHuTHOro moiisi B (epMuoHHOe JeiictBue. dDa3oBbie
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, W3ydarouuil TUCIUIUINHY, JOJKEH, C OAHOW CTOPOHBI, OBIAJETh OOIIMM MOHITHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS W TOHATHA,
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 MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[MokazareneM BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBHH 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
kBaTuuKkanus: 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH 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 CrniocobeH TpUMEHSTh 3HaHWS B  0O0JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
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 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

2. Iloka3are I OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

MECTO H POJIb OOIIMX BOIPOCOB HAYKU B HAYUHBIX HCCIEAOBAHUIX; COBPEMEHHBIEC MPOOJIEMBI (PU3UKH,
XMMHUH, MAaTeMaTHKH; TEOPETHYECKHE MOAETH (DyHAaMEHTAIbHBIX IIPOLIECCOB U SBICHHUN B (DU3HKE U €€
MPWIOKEHUSAX; MPUHIUIIBEI CHMMETPUH U 3aKOHBI COXPAaHEHUS; HOBEMILINE OTKPBITHS €CTECTBO3HAHMS,
MOCTAHOBKY Ipo0sieM (PU3MKO-MATHYECKOTO MOJAEIHMPOBAHUSA; O B3aUMOCBS3SAX M (PyHIAMEHTAIbHOM

€IMHCTBE €CTECTBEHHBIX HayK.
yMeTh:

3¢ PEKTUBHO KCIOIB30BaTh HA MPAKTHUKE TEOPETHUECKHE KOMIIOHEHTHI HAayKH: HMOHSTHS, CYKICHHS,
YMO3aKJIFOYEHUS, 3aKOHBI; IIPEACTaBUTh [TAHOPaMy YHUBEPCAIbHBIX METOAOB U 3aKOHOB COBPEMEHHOIO
€CTECTBO3HAHUS; abCTParupoBaTbCsi OT HECYIIECTBECHHBIX BIUSHUHA NMPH MOACITUPOBAHUU PEaIbHBIX

(U3BNYIECKUX CUTYyalnH.
BJIaJIeTh:

IUIAHUPOBAaHHUEM, TOCTAHOBKOM M 0OpabOTKOHM pe3ynbTaToB (M3MUYECKOTO SKCIIEPUMEHTA; HayqHOMH
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. BpluuciuTh IHponaratop CKaJsSIpHOM YacTHIBI Ha pelieTke. BbluMcauTh AMCIPCHOHHOE
COOTHOILEHUE IS 3TOM YaCTHUIIBI.

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

3. Tlokazarb, 4TO KamUOpPOBOUHAS 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.BeiBecti hopmyny Anst HaTSOHKEHUs] CTPYHBI B SIBIEHMM KOH(paWHMEHTa B NMPUOIIKEHUH CHUIIbHOU
CBSI3H.

2.Uro sBnseTcs mapaMeTpoM mopsaka i (a3oBoro mepexona KoHpalHMEHT/AekoH(paWHMEHT B
[JIFOOAMHAMUKE

3.YeM omiHMuaroTcs mapamerphl MOpsaKa s mepexona kKoHdaiHMmeHT/nekoH(aiitaMeHT B KX u
DITFOOTMTHAMUKE

4. Kak MOXHO BBECTHM XHMMHYCCKHI MOTEHIMAl KBapKoB. B dYeM pa3HHIlAa MEXay pasindyHbIMU
crocodamu.

5. Ckoibko apomatoB (PEpMHOHOB IOJYYMTCS B HAMBHOM IUCKPETH3aLUM AEHCTBUS 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 JHEPTUU JUIsl 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 «ormmuHo (10)» BhICTaBIsAETCS OOydaromieMycsl, €CIIM OH IIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOYydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATBIX PpEIIEeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUsl 9K3aMEeHaTopa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycs, €ClIi OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKY MPH PEIICHUH 3a/1a4;

OLIEHKa «XOpoIo (6)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ro, ymeeT IPHUMEHATh IOJIy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yJaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, 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)» BbICTABIsAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbI,
pa3po3HEHHBI XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKON IIOCIIEI0BATEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0O MaTepuasa, €CIi IIPU 3TOM OH BJIaleeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro 0Oy4eHUs] 1 MOXKET
MPUMEHSATH NTOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aromeMmycs, MOoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIA XapakTep 3HAHWH, HETOYHble (POPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuana, He BIaJCIOlIeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pasity B CTaHAApTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHHO (2)» BBICTABIAETCS O0y4yaromeMycCsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS 00ydaroUIeMycsi, IOKa3aBlIeMy IOJHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

OK3aMeH TMpoBOMATCS B YCTHOH ¢opme mo Owieram. B Kkaxkaom OwWiere mNpencTaBIeHO JBa
TeopeTuuecKkux Bompoca. [Ipu nmpoBeneHnn sk3aMeHa odydaromemycs npenocrasisercss 30 MUHYT Ha
noxrotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



