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
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

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 obcyxnena Ha 3aceqanun Ousrex-kiacrepa akageMUUecKol U HaydHOH Kapbepsl 21.06.2022



AHHOTANMA

B pamkax kypca Oyner m3ydeHa rosnorpaduyeckasi MoJelb CUCTeM OOJbIIOr0 4HCiIa CTEHeHed cBOOOIbI ¢
CHJIbHOM CBsI3b10. byner neransHO u3yveHa ronorpaduueckas Monensb 11 N=4 cynepcuMMETpUYHON Teopun
SAnra-Musica 1 paccCMOTpPEHBI TPUMEPHI BRIYUCICHHH, OCHOBAaHHBIX Ha ToJorpaduieckoit nyaapHocTH. byner
uzyudeHa ronorpadudeckas mopens KXJI B dazax xoHdaiiHMenTa u aexoHgpailHMeHnTa. bynyT paccMoTpeHsI
rojorpauecKie BBIYUCICHUS HHTPONMU 3alyThIBaHMS M WX MPUMEHEHHS K KBAaHTOBOH Teopuu
uHpopmauuu. [onorpaduueckue Monenu OyoyT IPUMEHEHBI K Pa3IMYHBIM 3a1adyaM (U3UKH TBEPAOTO Telna,

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, CIICIMAIM3UPYIOIINXCS 110 KBAHTOBOW TEOPUH OIS OyzeT, 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,

- ¢opMHpOBaHHE YMEHHH NPUMEHATH IOJYYCHHBIC 3HAHWS IJIsl PELICHUS 3a]ad, XapaKTepPHBIX 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 Ananu3upyet npoOIEMHYIO CUTYAINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBiser TMOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON II€IW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIIA pe3ylbTaT KakIOT0 W3 HHUX W OLEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYKEHHUE  I[IAHHUPYEeMOM
JESTENIbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATEILHOCTH, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

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

pe3yabTaraMu
OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 00001maTs ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
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 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPH PEIICHUN HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CrocobeH TpUMEHSTh 3HaHWST B  0O0JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIJICAOBAHMUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

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

3HAThb:

royiorpauuecKyro JIyadbHOCTh MEXIY KaTHOPOBOYHON KBAHTOBOW TEOpHEW MOJSI U TEOpPHEH CTPYH B

HUCKPHUBJIICHHOM IIPOCTPAHCTBEC,

OCHOBHBIE IIPUMEPBI TEOPUH CTPYH, COCTAB YaCTUL,, CHMMETPUHU.

YMETb:

paborars ¢ OCHOBHBIMH 00BEKTaMHU TEOPUHU CTPYH: aMILTUTY/bI, PU3NICCKHIE BEPTEKCHI;
pemars 3a/1a4i Ha aHAJIU3 COCTOSIHAN B TEOPHUU 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.

IlenTpanbHble 3apsiibl U COJIUTOHHBIC
2 KOH(UTYypauuu B CyNEPCUMMETPHUYHBIX 3 9 9
TEOPHAX IOJISL.

3 CynepcuMMeTpuyHast JJIEKTPOANHAMHUKA. 3 9 9
Teopun c pacIMpeHHON

4 cynepcuMMeTpuen u BaKyyMHBbIE 3 9 9
JOJIMHBI.

5 Teopus 3aitbepra-BurreHa u BakyymHOE 3 9 9
peleHue.

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. Hunmexc Butrena. Anrebpa cynepcUMMETpHH B OIHOM H3MEpEHHH. BBIpOXKICHHE CIEKTpA.
WNunexc Butrena u npumeps! ero BeranciaeHus. IIpocreimme Moienu cynepcuMMETPUYHBIX TEOPUI
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. OmpeneneHus LEHTPAIBHBIX 3apsAfoB UM HUX cBoMcTBAa. COCTOSHUS, COXPAHSIOUIME MOJOBHUHY
CyHepCUMMETPHH. MHOKECTBEHHOCTh COCTOSIHUI. CTaOMIIBHOCTH CIIEKTpa.

b. CynepcuMMeTpuyHBIE CHIMa-MOJEIN Ha MOBEPXHOCTH CTPyHBI. CymnepcUMMETpHs B TEOPHH
cTpyH. eiictBue cynepcrpyH. CynepcTpyHsl B IPUCYTCTBUU I'paBUTALIMOHHOIO nosisd. LleHTpanbHble
3apsApl HA MUPOBOM TIOBEPXHOCTH CTPYHBI.

3. CynepCI/IMMeTpI/I‘lHaH QJICKTpOAHAMUKA.

a. Bakyymel. CynepcummerpuuHoe 0000meHne 31ekrpoguaaMuki. Cocrtas nosneil. CIeKTp TEOpHH.
[TepeHOpMUPOBKHU.

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

a. KamuOpoBouHble TeopuM ¢ pacuIupeHHOW cynepcuMMerpueid. [lpumepbl B pa3HOM YHcCIe
u3MmepeHuil. Beruncnenue unaekca Burrena. duznueckue npuioKeHusl.

b. TletneBble BBIUMCIICHUSI B HEaOETECBBIX CYNEPCUMMETPUYHBIX Teopusx. [IpuMepsl BBIYHCICHUS
MIEPEHOPMHUPOBOK B CYNIEPCUMMETPUYHBIX KaTMOPOBOYHBIX Teopusx. bata-pynkums. KorndopmHuas
cynepcummetpuuHas KX/I.

5. Teopus 3aiibepra-Burrena u BakyyMHOE pelieHuE.



a. Cnexrp macc ctabunbHbIX yacTuil.DopmynupoBka Teopun 3aitbepra-BurreHa. AHanuTHdecKue
cBoiicTBa mpenoreHnuana. CrnekTp Macc CTaOMIBHBIX YacTHIl. PeHOpMIpymma W WHTETpUpyeMOCTb.
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. Yenexu pusnueckux Hayk,48, 2005, 1993-2031 «KanubOpoBouHbIe TEOPHH KaK TEOPHUH 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, M3y4arouuii IUCHUIUIMHY, JOJDKEH C OIHOW CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
anmnaparoM, a ¢ APyroi CTOPOHBI, JOJKEH HAYYUThCS IIPUMEHSATh TEOPETUUECKHE 3HAHUS Ha IIPAKTHKE.
B pesynbrare u3ydeHus: AUCHUILIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC ONPEIEICHHS IMCLMILUIUHEL,
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:

— YTEHHUE PEKOMEH/I0BaHHOM JINTEPATYPBbI;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeaaracMblX CTyIEHTaM Ha JIEKUUAX U MPAKTHUYECKHUX 3aHITHAX;

— IPU HEOOXOAUMOCTH MOATOTOBKY K MPAKTUYECKUM 3aHITHSAM, KOJJIOKBHYMaM, YK3aMEHY.
[loka3zarenem BianeHUs] MaTepUANIOM CIYXXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
MPUMEHATH 3HaHUS Ha NIPAKTUKE CTYJCHTY HEOOXOANMO pelaTh Kak MOYKHO OoJIbIIe 3a1ad.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU TMPENOIaBaTeIN0, BEAYIIEMY NPAKTUIECKHUE 3aHATHS.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



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

DusTex-KIIacTep aKaJeMUIecKoi n HayuyHO! Kapbepsl (KBaHTOBas TEOpHs OIS, TEOPHUS
CTPYH M MaTeMaTH4eckas pu3HnKa)

Kypc: 1
KBaJIMpUKALUS: MarucTp

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

Pa3zpatGoTunk: A.C. Topckuii, a-p ¢pu3.-Mar. HayK, mpoeccop



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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

VYK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

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

pe3yabTaraMu
OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENBHOCTH

OIIK-2.3 Brnazmeer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCHMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

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

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
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  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

HAY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

2. Iloka3areim OleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC U3YUCHUSA NUCTTUILINHBI <<F0n0rpa(1)nquKHe MCTOAbI B KBaHTOBOM TCOPHUH ITOJIA» O6y‘{aIOH1Hf/'IC$I
JOJIKCH:

3HATh:
royiorpauuecKyro 1yaJbHOCTh MEXIY KaTHOPOBOYHOM KBAHTOBOW TEOpHEH MOJS U TEOpPHUEH CTPYH B
UCKPUBIICHHOM IIPOCTPAHCTBE;
OCHOBHBIE IPUMEPBI TEOPUU CTPYH, COCTAB YaCTHIL, CHMMETPHH.
yMeThb:
paborars ¢ OCHOBHBIMH OOBEKTaMHU TEOPUU CTPYH: aMILTUTYIbI, PU3UUECKHE BEPTEKCHI;
peluaTh 3ajaud Ha aHaJlu3 COCTOSHUM 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. Beruaucnute B N=4 SYM B TepMuHax ronorpaguu KOppensarop ABYX TEH30POB SHEPTHH-
HUMIIYJIbCA.

3amava 3. Beruucnuth B pexkume cuibHOM cBsi3u B N=4 SYM BunbcoHOBCKYIO JIMHHIO Ha TPaHUIE B
BUJE yIiia ¢ pacTBopoM \theta.

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

1. CynepcumMmeTpusi B KBaHTOBOW MexaHuke. MHnekc Burrena.Anredpa cynepcMMMETpUH B OJHOM
n3Mepenuu. Beipoxkaenne cnekrpa. naekc Burtena u npumeps! €ro BBIYUCICHHUS.

2. Tlpocreiilmue MoAeIM CYNEpCUMMETPHUYHBIX Teopuil mons. Mogens Becca-3ymuno. AnreGpa
CYNEpCUMMETPUH B TeopuH noisi. Moaens Becca-3ymuHo u kiaccudukanus cynepnoieid. BykyymHast
CTPYKTYpPa MOJIENIN U €€ MPUII0KEHHUS.

3. LleHTpasibHbIe 3apsiibl U COJUTOHHBIE KOHQUIYpalUMH B CYNEPCUMMETPUYHBIX TEOPHSX IOJIA.
OmnpeneneHus LEHTPaJbHBIX 3apsJoB M UX cBoucTBAa. COCTOSHHUS, COXpaHSIOIIME IIOJOBUHY
cynepcuMMeTpuu. MHOXECTBEHHOCTD COCTOSIHUN. CTaOMIBHOCTD CIIEKTPA.

4. CynepcuMMeTpUYHbIE CUIMa-MOJIEIN Ha [TOBEPXHOCTH CTPYHbI. CylepcUMMETPUsI B TEOPUU CTPYH.
HeiictBue cynepctpyH. CynepcTpyHbl B IPUCYTCTBUU TPaBUTALMOHHOTO NOJs. LleHTpanbHble 3apsabl

Ha MUPOBOI IOBEPXHOCTHU CTPYHBHI.
5. CymepcummerpuuHas  d3JeKTpoauHaMuka. Bakyymel. CynepcuMmerpuuHoe — 00600mieHue

anexkrpoarHamMuku. CocraB noneid. Crnextp Teopuu. IlepeHOpMHUPOBKH.
6. Teopus SAura-Musuica. Cynepcummerpuunas KX/I. Cocras noneit 1 narpaH>KuaHsbl.

7. Teopun ¢ pacHIMpeHHON CylepcUMMETpUEH W BaKyyMHblE NONUHBI. KanmmOpoBouHbIE Teopuu c
pacmupeHHo cynepcummerpueid. IlpuMepsl B pa3HOM 4Hclie M3MEpPEHHH. BrlumcieHne mHaekca
Burrena. @uznueckue MpUioKeHUsI.



8. IletneBble BBIYMCIICHUS B HealENIEBBIX CYNEPCUMMETPUYHBIX Teopusix. lIpumepsl BBIYHCICHHA
MEePEHOPMHUPOBOK B CYNEPCHMMETPUYHBIX KaJUOpPOBOYHBIX Teopusx. bara-pynximsa. KonpopmHas
cynepcummerpuuHas KX/

9. Teopus 3aiibepra-Burrena u BakyymHoe pemienne. CHeKTp Macc CTaOWIBHBIX YacTHII.
dopmynupoBka Teopuu 3aiibepra-Burrena. Ananutuveckue cBoicTBa npenoreHnuana. Crekrp mMacc
cTaOWIbHBIX 4YacTHL. PeHopMrpynma u wuHTerpupyeMocTb. Hapyiienue CUMMETpHUH U AyallbHBINA
addexT MeiiccHepa.

10. N=1 cynepcummMmeTpudHble TeopuHu mnois. [mrouHHBIA KoHIeHcaT. JJomenHble cTeHKH. CBOMCTBO
koH(aliHmenTa B teopun. Unnekc Butrena. TouHas nmepeHopMupoBKa 3apsaa. LleHTpaibHbIA 3apsin
Teopun. JlOMEHHBIE CTEHKH M HeabeJeBbl CTPYHBI. TONMOJOTMYECKHE KOPPEISATOPhl M IIIFOMHHBIN
KOHJICHCAT.

11. [yanpHocTh MangaceHsl MeXIy TeopHei mois u Teopued cTpyH. bpanbl um co3maBaemas UMHU
Metrpuka. [IpoctparctBo AuTtu-/leCurrepa. [lyansHocts banmacensl. PaznuuHbie npenens JyambHBIX
cucreM. COOTBETCTBUE CUMMETPHUI U TapaMeTpoB. MHTeprpeTanys peHOpMIPYIIIIbL.

12. BeluncneHue KOppensTOPOB METOAOM AyalbHOCTH. POpMYyNIMpPOBKA METOJA BBIUHCICHUS
KOppeNsITOpOB B Teopuu Moisg uepe3 3(h(PEeKTHBHYIO cymneprpaBuTanuio. llpumepsl BbIYHCICHUSA
KOpPPENIATOPOB.

13. Briuucnenne nerens BunbcoHa M aHOMadbHBIX pa3MepHOCTEd. IIpuMepsl BBIUMCIEHHS NETENb
Bunbcona uyepe3 MUHUMAaJIbHBIE TIOBEPXHOCTU B KPUBOM.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. CynepcummeTpusi B KBaHTOBOH MexaHHKe. AJredpa CylNepcCHMMETPUU B OJIHOM H3MEPCHUHU.
Bripoxkaenune cnekrpa. Unaeke BurTena u mpumepsl €ro BBIYUCICHUS.

2. Teopus Anra-Musica. Cynepcummerpuunas KX/I. CocraB nonelt u narpaH>KuaHsbl.

burer 2.

1. TIpocrelimmme Momenu CynepcUMMETPHUYHBIX Teopwii moist. Mopens Becca-3ymmHo. Anrebpa
CYNEpCUMMETPHUH B TeopuH noisi. Moaens Becca-3ymuHo u kiaccudukanus cynepnoieid. BykyymHast
CTPYKTypa MOZAEIH U €€ NPUIIOKECHUS.

2. Teopuu ¢ pacIIMPEeHHOHN cymepcUMMETpHEed M BaKyyMHbIE HOMuHBI. KanuOpoBouHble Teopuu c
pacimupeHHoil cynepcumMerpueid. Ilpumeprsl B pa3HOM duciie U3MEpEeHUW. BblUMCleHHE HHIEKca
Burrena. ®usndeckre NpUIOKEHUS.

Kpurepun oneHuBaHus
Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE IPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.



OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

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

[lpuem oK3aMeHa MPOBOXMTCS MO OmieTam. B KaxjaoMm OuieTe TNpEACTaBICHO JBa 3aJaHHS.
Ob6yuaromemycst npenocrasisercs 30 MuHYT Ha moaroroBky. Ompoc oOydaromierocss He JOJDKEH
MIPEBBIIIATH OTHOTO ACTPOHOMUYECKOTO Jaca.



