degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: T'onorpaguueckue MeTob! B KBAHTOBON TEOPHH HOJIS
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa KBAaHTOBOM TEOPUH IOJISI, TEOPUH CTPYH M MaTeMaTHUeCKoi hu3nku

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 45 vac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: A.C. Topckuii, n-p ¢u3.-mMart. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpa KBAaHTOBOM TEOPUH T0JIs, TEOPUU CTPYH M MaTeMaTHUeCKON (GU3NKU
27.03.2025



AHHOTANMA
B pamkax kypca OymeT m3ydeHa ronorpadudeckas Mojellb CHCTeM OOJNBIIOT0 4Hciia CTEreHel CBOOOJBI C
CHJIBHOM CBA3BI0. byneT aeranbHO n3ydeHa rogorpaduyeckas Mmoaens it N=4 cynepcuMMETPUYHON TEOPHH
Snra-Musica 1 paccCMOTPEHBI TPUMEPHI BBIYUCIICHH, OCHOBAaHHBIX Ha ToJjiorpaduieckoit nyaapHocTH. byner
uzydeHa rojorpapuueckas moaenb KXJI B ¢dazax xoHdaiinMenTa u aexoHpaiinmenTa. byayT paccMoTpeHsl

rojorpaMuecKie BBIYMUCIEHHS DSHTPONMHU 3alMyThIBAHMA M MX [PUMEHEHHs K KBAaHTOBOW TEOpHH
uHpopmauuu. ['onorpapuueckue Monenu OyayT MPUMEHEHBI K Pa3lIU4yHbIM 3a7a4aM (U3UKHA TBEPAOTO Teja,
BKJIIOYasl BEIYMCIICHNE TPAHCTIOPTHBIX KOA(P(UIIMEHTOB 1 MOAETSIM CBEPXITPOBOANMOCTH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

N3y4YeHHE IyalbHBIX CTPYHHBIX MojJend. JlanpHeWlee MOCIEA0BaTEbHOE W3yYEHHE pa3iesioB
CTyAEHTAaMH, CIICIMATN3UPYIOIIUXCS 110 KBAHTOBOM TEOPHH MO Oy/eT, TaKUM 00pa3oM, 6a3upoBaThCs

Ha JAaHHOM KypcCe.

33]13‘[1/[ JAUCHUIIINHBI

- popmupoBanue y 00ydaronuxcs 0a30BbIX 3HAHUHN M KOHIIETIITHH,

- YMCHHC ITPOBOAUTH OCHOBHBIC BBIYUCIICHHUS, BCTPCHYAIOIHUECA B KYypCC,

- 3HAaHHUEC OCHOBHBIX YTBep)K,I[eHI/II\/’I,

- ¢GopMHUpOBaHHE YMEHHH NPUMEHATH MOJYYCHHbIC 3HAHWUA U PEIICHUsS 3a7ad, XapaKTepHBIX B
TEOpPUU CTPYH, U CAMOCTOATEJILHOIO aHAJIN3a IIOIYYEHHBIX pe3ysIbTaToB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUS

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIIA pe3ylbTaT KakIOT0 W3 HHUX W OLEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6

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

pe3yabTaraMu
OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX

rria AR A raxr rraxrrerr ¥ mAxrrrrrrerr ™ Alrra Aamrr A s aTe

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH




llpUUJlUlVldA na_yl\u n 1ICAHVMAY B vuJlal 1l ULBUCK
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM s3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben 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
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX ITPOILYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE UiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- ToJiorpadMvecKyIo 1yadbHOCTh MEXy KaTMOPOBOUHOM KBAHTOBOH TEOpHEH IMOJISl U TEOpHEl CTPYH B

HUCKPHUBJIICHHOM IIPOCTPAHCTBEC,

- OCHOBHbIE [IPUMEPHI TEOPUU CTPYH, COCTAB YACTULl, CAMMETPUH.

YMETb:

- paboTaTh ¢ OCHOBHBIMH OOBEKTAMH TEOPUHU CTPYH: aMILTUTY/bI, PU3NICCKHE BEPTEKCHI;
- pemiaTh 3aJa4M Ha aHAJIM3 COCTOSIHUI B TEOPUU CTPYH.

BJIAJIETh:

MAaTCMaTU4CCKUM amriapaTomMm KOH(l)OpMHOﬁ TCOPHHU IOJIA B IPHUITIOXKCHUUN K TCOPUU CTPYH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI

Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 CynepcuMmMmeTpust B KBaHTOBOM 3 9 9
MEXaHUKe.

LlenTpanbHble 3apsiibl U COJUTOHHBIC
2 KOH(UTYypauuu B CyHepCUMMETPUYHBIX 3 9 9
TEOPHAX IOJISL.

3 CynepcuMMeTpuyHast JJIEKTPOANHAMHUKA. 3 9 9
Teopun c pacIpeHHOM

4 cynepcuMMeTpuen u BaKyyMHBbIE 3 9 9
JOJIMHBI.

5 Teopus 3aitbepra-Burrena u BakyymHOE 3 9 9
pelIeHue.

Hroro yacos 15 45 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. CynepcuMMeTpus B KBAHTOBOIM MEXaHUKE.

a. HWunexc Butrena. AnreOpa cynmepcHMMETpUM B OIHOM H3MEPEHUHU. BBIpokIeHHe crekTpa.
WNHunexc Butrena u nmpumepsl ero BelaucieHusd. [Ipocreiiimme Moaenn cynepcUMMETPUYHBIX TEOPUH
OJIA.

b. Mogens Becca-3ymuno. Anrebpa cynepcummerpuu B Teopuu moins. Moaens Becca-3ymuHo n
knaccuukanus cyneprosneil. BykyymHas cTpyKTypa MOAETH U €€ PUIIOKEHHS.

2. L[eHTpaJ'IBHBIe 3apsAaabl 1 COJIMTOHHBIC KOH(i)I/IpraLII/II/I B CYIICPCUMMCTPUYHBIX TCOPUAX ITOJIA.

a. OmpeneneHusi HEHTPAIbHBIX 3apsSA0B M UX CBoUCTBA. COCTOSHHSI, COXPaHSIOIIME ITOJIOBHHY
CyHepCUMMETPHH. MHOKECTBEHHOCTh COCTOSIHUI. CTaOMIIBHOCTH CIIEKTpa.

b. CynepcuMMeTpuyHBIE CHIMa-MOAEIH Ha MOBEPXHOCTU CTPyHBbI. CymnepcuMMeETpHus B TEOPHUHU
cTpyH. eiicrBue cynepcrpyH. CynepcTpyHbl B IPUCYTCTBUM I'PAaBUTALMOHHOIO 110J1s1. LleHTpaibHble
3apsApl HA MUPOBOM TIOBEPXHOCTH CTPYHBI.

3. CynepCI/IMMeTpI/I‘lHaH QJICKTpOAHAMUKA.

a. Bakyywmbl. CynepcummMerpuyHoe 00o0menne auekrpoanHaMuku. Cocras noneid. CriekTp Teopuu.
[TepeHOpMUPOBKHU.

b. Teopus SAAnra-Mwumica. Cynepcummerpudnas KX/I. Cocras noneii u narpasxuaHbl.
4. Teopuu ¢ pacIIMPEHHON CyIEpCUMMETPHEN U BaKyyMHBIE JTOJHUHBI.

a. KamubOpoBouHble Teopuu ¢ pacmupeHHOW cynepcuMMmerpued. [Ipumepbl B pa3HOM 4YHCIe
u3MmepeHuil. Beruncnenue unaekca Burrena. duznueckue npuioKeHusl.

b. TlerneBble BhIUMCIICHUSI B HEabENEBBIX CYNEPCUMMETPUYHBIX TeOpusiX. [IpuMepbl BBIYMCICHUS
MIEPEHOPMHUPOBOK B CYMEPCHMMETPUYHBIX KaIHOPOBOYHBIX Teopusx. bara-dynkims. Kondopmuas
cynepcummetpuuHas KX/I.

5. Teopus 3aiibepra-Burrena u BakyyMHOE pelieHuE.



a. Cnekrp macc crabuibHbIX yactul.@opMynupoBka Teopun 3aitbepra-Burrena. Ananurnueckue
cBoiicTBa mpenoreHnuana. CoekTp Macc cTaOWIBHBIX YacTHI. PeHopMrpymniia U HHTErpHPYEMOCTb.
Hapymenue cummerpuu u gyanbHblil o3¢ ekt Meiiccaepa.

b. N=1 cynepcumMeTpudHbIe TeOpHUH OIS, | TIOOHHBINM KOHIEHCAT. J[OMEHHBIE CTEHKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe obopynoBaHue /ISt JICKIHN U MPAKTHUECKUX 3aHIATHN: KOMIBIOTED U MYJIBTUMETUIHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. HawanpHblil Kypc Teopun ctpyH. b.L{Bubax . 2011- 784 ctp.-ISBN-978-5-354-01367-8
2. ITEP Lectures on Particle Physics and Field Theory. M.Shifman.1999.484 pages,
ISBN-981-02-3945-3
3. Coopauk «du3nka QyHIaMEHTAIBHBIX B3auMojeiicTBuid» , 2008, 498 ctp.
ISBN-978-57297-0293-2

JononauTtensHas IuTEparypa
1. Ycnexu ¢gusnueckux Hayk, 48, 2005, 1993-2031 «KanubpoBouHble TEOpUU KaK TEOPUU CTPYH.
IIepBble pe3yabTaTsl»

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

http://astrolyceum.lpi.ru, http://astronet.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Kypuanst KITD u TM®D, unrepuer-pecypest (http://astrolyceum.lpi.ru, http://astronet.ru),
AIIEKTPOHHBIE KOHCTIEKTHI JIEKIUH, yueOHbIe MOCOOMs U COOPHUKH 3aj1a4, pa3paboTaHHbIE ISl JAHHOTO

Kypca.

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

CTyneHT, M3y4arouMid TUCHUIUIAHY, JOJDKEH C OJHOM CTOPOHBI, OBIAJETh OOIIUM TOHSITHHHBIM
anmaparoM, a ¢ Ipyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha IPAKTHUKE.
B pesynbrare n3ydeHus AUCHMIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIEC ONpPENENCHUS IUCLUIIIMHBL,
YMETh IPUMEHSTh TTOJTy4YCHHBIC 3HAHUS JUIS PEIICHHS Pa3IMYHbIX 3a/1ad.

VYenemHoe  OCBOeHHE Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW palboThl CTy[JeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosTeNnbHas padoTa BKIIFOYAET B ceOsl:

— YTEHUE PEKOMEHI0OBAaHHO JIUTEPaTypHI;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEIHA3HAUYCHHBIX I
CaMOCTOSITEIIbHOTO H3yUCHHS;

— peleHune 3a1a4, NpearaéMbIX CTYICHTaM Ha JICKIUIX U MPAKTHICCKUX 3aHATHSIX;

— IPH HEOOXOAUMOCTH MOATOTOBKY K NPAKTHYECKHM 3aHATHSAM, KOJUIOKBUYMaM, YK3aMEHY.
[TokazareneM BIaJeHUsI MaTepUaIOM CIYXKHT YMEHHE pemarh 3ama4dd. s ¢popMupoBaHUS yMEHUS
MPUMEHATH 3HaHUS Ha NIPAKTUKE CTYJCHTY HEOOXOANMO pelaTh Kak MOYKHO OoJIbIIe 3a1ad.

BaxHo 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY WJIH MPENOAaBaTeNI0, BEAyIIEeMy MPAKTHUSCKUE 3aHATHS.

Bo3MOKeH MPOMEXYyTOUHBIH KOHTPOJIb 3HAaHUH CTYICHTOB B BHJE PEIICHHS 33]a4 B COOTBETCTBHH C
TEMAaTUKOW 3aHATHH.



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 aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3zpaGoTunk: A.C. Topckuit, n-p pus.-mar. HayK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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

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

OIIK-2.1 Umeet npeacrapieHUe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpelaratb 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 BBIUYUCIUTEILHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

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

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

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

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS




[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[1K-2 Crioco0OeH caMOoCTOATENLHO HUIN B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

HAY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

2. Iloka3areim OleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUSA JUCIUIIIINHBI «FOJ'IOFPa(l)I/I‘leCKI/IC MCTOAbI B KBaHTOBOM TCOpHUU IO OGy‘laIOII.IHfICH
JOJIKCH:

3HATh:
- ToJorpaMuIecKyIo 1yalbHOCTh MEXIY KaTMOPOBOUHOW KBAHTOBOW TEOPHEH IOJISI U TEOpPHUEH CTPYH B
UCKPUBIICHHOM IIPOCTPAHCTBE;
- OCHOBHBIE IPUMEPHI TEOPUH CTPYH, COCTaB YaCTULl, CAMMETPHH.
yMeThb:
- paboTaTh ¢ OCHOBHBIMH OOBEKTaMHU TEOPUHU CTPYH: aMILTUTYIbI, (PU3UUECKHE BEPTEKCHI;
- pelarhb 3aayy Ha aHaJIU3 COCTOSHUMN B TEOPUU CTPYH.
BJIaJeTh:
MaTeMaTHYECKUM aIapaToM KOHPOPMHOH TEOPHH TOJIS B IPUIOKEHUN K TEOPHH CTPYH.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

[Iprmep nomalHero 3agaHus:

3amaua 1. Knaccuduuumposare Bce Tumbl reopesmueckux B AaC 3 . Ces3aTh KiacCUBUKAIHIO
reosle3nYecKuX ¢ Kinaccupukanien KjiaccoB conpsskeHHocTH rpynmsl SL(2.R).

3anaua 2. Beruuciute B N=4 SYM B TepMuHax rojorpaduu KOppeIsSTOp ABYX TEH30POB 3HEPTUU-
HUMIIYJIbCA.

3amava 3. Beruucnuth B pexxume cuibHOU cBsA3u B N=4 SYM BuibCOHOBCKYIO JHMHHIO Ha TPAHUIIE B
BUJE yIiia ¢ pacTBopoM \theta.

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

[IprMepHBII IEpEYEHb BOIIPOCOB:

1. CynepcumMmeTpusi B KBaHTOBOW MexaHuke. MHaekc BurreHa.Anrebpa cynmepcMMMETPHH B OJHOM
n3Mepenuu. Beipoxkaenne cnekrpa. naekc Burtena u npumeps! €ro BHIYUCICHHUS.

2. Tlpocrelitme Monenu CymepCUMMETPHUYHBIX Teopuid moins. Monenbs Becca-3ymuHo. Anrebpa
CyNepCUMMETpUH B TeopuH noist. Mogens Becca-3ymuno u knaccuduxkanus cyneprnoneid. Bykyymnas
CTPYKTYpPa MOJIENIN U €€ MPUI0KEHHUS.

3. LleHrpayibHble 3apsiibl U COJMTOHHBIE KOHQUTYpaUMH B CYNEPCUMMETPUYHBIX TEOPUSAX IIOJIS.
OmnpeneneHus LEHTPajbHBIX 3apsfoB M HUX cBoucTBa. COCTOSHUS, COXPaHSIOIIME IIOJOBUHY

cynepcuMMeTpuu. MHOXECTBEHHOCTb COCTOSIHUN. CTaOMIBHOCTD CIIEKTPA.

4. CynepcuMMeTpHUYHbIE CUTMa-MOJZEIM Ha IOBEPXHOCTH CTPYHbI. CylepcuMMETpHUsl B TEOPUU CTPYH.
HeiictBue cynepctpyH. CynepcTpyHbl B IPUCYTCTBUH IPaBUTALMOHHOTO mouisl. LleHTpanbHbie 3apsiibl
Ha MUPOBOI IOBEPXHOCTHU CTPYHBHI.

5. CynmepcummerpuyHas  3/leKTpoauHamuka. Baxyymel.  CymepcummerpudHoe — 00oOImieHue
anekrpoarHamMuku. CocraB noneid. Cnextp Teopuu. IlepeHOpMHUPOBKH.

6. Teopus SAura-Musuica. Cynepcummerpuunas KX/I. Cocras noneit 1 narpaH>KuaHsl.




7. Teopuu ¢ pacIIMpeHHOW CyNepCHMMETpPHUEH M BaKyyMHbIe AoiuHBL. KammOpoBouHble Teopuu c
pacimupeHHoi cynepcumMerpueid. llpumepsl B pazHOM uucie U3MepeHud. BpruuciieHue HHIeKca
Burrena. ®usndeckre NpUIOKEHUS.

8. IlernieBble BBIYMCIECHUS B HEaOENEBBIX CyNEPCHUMMETPHYHBIX Teopusx. [Ipumepsl BbUHCICHUS
MEPEHOPMHUPOBOK B CYNEPCUMMETPHUYHBIX KadMOpOBOUYHBIX Teopusix. bara-¢ynkuums. Kondopmuas
cynepcummeTpuuHas KX/I.

9. Teopus 3aiibepra-Burrena u BakyymHoe penienne. CHekTp Macc CTaOWIBHBIX YaCTHIL.
dopmynrpoBka Teopun 3aiibepra-BurreHa. AHanmuTHueckue cBOWCTBa mpenoreHuuana. CHekTp mace
CTa0MIBHBIX vacTull. PeHopmrpynma u uHTEerpupyeMocTs. Hapyiienue cUMMETpUM U TyasIbHBIN
addexr MeticcHepa.

10. N=1 cynmepcMMMeTpUYHBIE TeOpHUH MOJisA. | MOWHHEIN KoHAeHcaT. JlomeHHbIe cTeHKH. CBOMCTBO
koH(paiinmenTa B Teopun. Munekc Burrena. Tounas nmepeHopMupoBKa 3apsiia. LleHTpanbHbBIN 3apsia
Teopuu. JlOMEHHBIE CTEHKM U HeaOeJeBbl CTPYHBL. TONOJIOrMYECKHUE KOPPENSTOPbl U TIIFOWHHBIN
KOHJICHCAT.

11. yansHOocTh MangaceHsl MeXAy TEOpPHEW MO U Teopued CTpyH. bpaHel M co3naBaeMas MMH
metrpuka. [IpoctpanctBo Autu-/eCurrepa. [yansHocts bannacensl. Paznuunsie mpenensl AyaibHBIX
cucreM. COOTBETCTBUE CHMMETPUI U mapaMeTpoB. MIHTeprnpeTanus peHOPMIPYIIIIBL.

12. BbluMcieHHE KOPpEJIATOPOB METOAOM OyalbHOCTH. DOpMYyIMpOBKAa METOAA BbIUMCIICHUS
KOPpPEJSTOPOB B Teopuu moisi uepe3 3dexkTuBHyI0 cyneprpaButanuio. [IpuMepsl BblUncIeHUS
KOppEJATOPOB.

13. Brruncnenve nerens BunbcoHa M aHOMaNbHBIX pa3MepHocTei. [IpuMepsl BRIMUCIEHHS TETENb
Bunibcona uepe3 MUHUMAaNbHBIE IOBEPXHOCTH B KPUBOM.

[Tpumepsl OuIETOB:

burer 1.

1. CynepcummeTpusi B KBaHTOBOH MexaHuke. AireOpa CynepcCUMMETPHH B OJHOM H3MEPEHHU.
Bripoxxienue cniekrpa. Taaexc Burrena u npuMepbl €ro BEIYUCIICHHUS.

2. Teopus SAura-Mumnca. Cynepcummerpuunas KXJI. CocraB nonei u tarpan>KuaHsbl.

buner 2.

1. Tlpocreiimve Momenu CynepcUMMETPUYHBIX Teopuid mons. Momens Becca-3ymuHo. Anrebpa
CyNIepCUMMETPHUH B TeopuH noist. Mojens Becca-3ymuno u knaccudukanus cyneprnoneid. Bykyymaas
CTPYKTypa MOJEIIH U €€ MPUIOKEHHUS.

2. Teopuu ¢ pacHIMpPEeHHOW CylepcUMMETpUEd W BakyyMHbIE JONHHBL. KannOpoBOYHBIE TEOPHH C
pacmmpeHHoO cynepcummerpuend. [lpuMepsl B pa3HOM 4uclie M3MEpeHHH. BrlumcieHne uHAEKca
Burrena. @uznueckue MpUioKeHUsI.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTU3UpPOBaHHbIC, [IYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPHU PEIICHUH KOHKPETHBIX 33734, IPaBUIbHOE O0OOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyuYCHHbIC 3HAaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoo 6 6aIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.



OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIyCKaeT B
OTBETE WJIHM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIC (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIBbHOCTH B U3JIOKCHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oajia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYHOBICTBOPUTEIHHO 2 Oajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaia - BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT TrpyOeiiniie ommoku B (GOpPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipuem »sk3ameHa mnpoBoxuTcsi Mo Owjeram. B kaxmom Owusere mnpencTaBlIeHO JABa 3aJaHUS.
Oo6yuatoniemycst nipepoctanisercss 30 MUHYT Ha mOAroToBKY. Ompoc oOydaromierocss He JIOJKEH
MPEBBIIIATH OTHOTO ACTPOHOMHYECKOTO Yaca.



