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Kypc: 4
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AHHOTANMA

Kypc mocpsiilieH M3y4eHHIO OCHOBHBIX MOJOKEHHH TEOPHUM KBAaHTOBBIX IOJEW, B OCHOBHOM Ha IpUMEpE
CKaJIIpHBIX Teopui. OCHOBHBIE IOHATUS Kypca: KaHOHMYECKOE KBaHTOBaHMeE, IuarpamMmbl DeiiHMaHa,
Marpula paccesHus, GpopManusM (yHKIHOHAIBHOTO HHTErpaia: MPOU3BOAAIINN (GYHKINOHAT, Y3PPEKTUBHOE
neiicTBue, moOanbHBIE TOXAECTBa Yopaa, ypaBHenus llIBunrepa-/laiicona, mepeHOpMHpPOBKA, ypaBHEHHE

PEHOPMTPYTIITHI.
1. leau u 3apauu

Meap AUCUMNIMHBI
N3yueHrne OCHOBHBIX IIOJIOKEHHUU

U METOJIOB KBAaHTOBOM TCOpUU 110JId,

HEOOXOIUMBIX  JUIS

;[aaneﬁmero H3yUCHUA (1)I/I3I/IKI/I QJICMCHTAPHBIX YaCTUI], COBPCMCHHBIX ACIICKTOB KBaHTOBOM TCOpUHn

T10JI4.

3agauu AU CHUILIHHBI

[lo3HaKOMHUTH CTYIEHTOB C OCHOBHBIMHM IOHATUAMU U HJICSIMHU TEOPUM KBAHTOBBIX IIOJEH, Kak
CJIEIYIOIIETO [Iara Mocje N3y4eHns KIAaCCHYECKON TEOPUH MO, C IOCTAaHOBKOM 3aJad U MOAXO0aMHU K
ux peuieHusM. IIpennonaraercs, 4yTo, IpOCIyIlIaB 3TOT Kypc, CTYIEHTbl CMOT'YT MCII0Jb30BaTh METOAbI
1 TIOAXOJIbI ATOM 00JIaCTH B CBOEH Hay4YHO-UCCIIEIOBATENbCKOM padore.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIiecTBISTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VYK-1.5 OnmnpenenseT ©  OLEHUBACT  NPAKTUYECKHE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs, UCXOI U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBSI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIreunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

OIIK-1 Cnocoben npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MareMaTH4ecKue METOAbl W MNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIbHON 1S TeTbHOCTH




OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKJIAJHBIX 3329

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun
I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHaMH U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.2 Hmeer ryOokoe 3HaHME W MOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpOUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUN B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTIAX

XOJIE HAYYHO-UCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOYCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIC B

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeNIAIOIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[MK-2.3 CrniocobeH npencTaBisaTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHHSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHAIBHON ayTUTOPUH, B NHUCBMEHHOHM M YCTHOU

dopme

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUOMMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOIesIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HAThb:

" OCHOBHBIC ITOHATHSA 110 TEMC AUCIUIIINHBI

YMETB:

* TIPOAEMOHCTPUPOBATh 3HAHNE KAHOHUYECKOIO KBAHTOBAHMUS,
* CTPOUTH U BBIYUCIIATH AMarpaMmMsl DeliHMaHa,
* cTpouTh GYHKUHNOHAJIBHBIA HHTErPall B KATMOPOBOYHBIX TEOPHSIX,

* CTPOUTH IIEPEHOPMUPOBAHHBIE TEOPUHU.

BJIAJIETD:

®" OCHOBHBIMH KBaAHTOBO-IIOJICBBIMU MCTOAAaMMU.

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

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

Ne Tema (pa3znein) AMCUUTUIMHBL

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




o AN/INLAKLIKL \_/UAVLKAAIMIJUI JLuUUlJuL- IJU\JUIUI pa6OTa
1 Kanonnueckoe kBaHTOBaHUE 6 6
2 Juarpammelr @eliHMana 6 6
3 @YHKIIMOHAJIBHBIA HHTErpal 6 6
4 PacxonnumocTtu 6 6
5 PenopMrpynmel 6 6
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cewmectp: 7 (Ocennuii)

1. Kanonnueckoe KBaHTOBaHUE

MHorouacTuyHasi HHTEPIIPETaLys, ONEePaTOPHBIN (OpMaIn3M, 3aKOHBI IPe0OPa30BaHMUs KBAHTOBBIX
nosiel, KOppensHOHHbIe (DYHKINH, NPUHLIUI MHKPONPHYMHHOCTH, Teopema Buxa. IIpumepsr
(BeleCTBEHHONM W KOMIUIEKCHOM) CKaJsipHOM Teopuu M Teopun MakcBemia (HEeKOBapUaHTHOE
KBaHTOBaHUWe u penent ['ynra-bneiinepa).

2. Muarpammel delinmana

Onpenenenne T-ynopsnodeHHOM KOppeNsUMOHHON (yHKUMH, omeparop 3BoNOLUH, (opmyna
Haiicona, (eliHMaHOBCKHE MpaBwiia, MPUMEPHI THATPAMM C OJHON W ABYMsI TETISIMH, 2-TOYCUHBIN
MponaraTop CKaJIsIpHON TEOPHH, COOCTBEHHO-IHEPTEeTHUECKasl YaCTh.

3. OYyHKIMOHAIILHBIN HHTErpa

OmnpeneneHre 1 OCHOBHBIE CBOWMCTBA MOJIEBOT0 (DYHKIIMOHATBHOTO HHTErpana. [Ipeacrasnenue yepes
TOKM, JUArpaMMHBIH PS B TepMHHAX (YHKIHMOHAJIBHOTO HHTErpaja. 2-ToueyHas U 4-TodeqHas
¢ynkmu B Teopuu ¢u B derBepToil. CBs3HBIE AmMarpaMMbl, Teopema Maiiepca. BepmmHaas
¢yHKIMs W coOcTBeHHas dHeprus. OddexTuBHOE JeiicTBue. YpaHenus llIBunrepa-/laiicona,
ro0anbHBIC TOXKAESCTBA Yopaa.

4. PacxoguMOCTH

Pasmepnsiit ananus B KTIL. [Ipumeps! pacxonsmuxcs quarpaMm B Teopun (u B yetBEproil. [loacuer
HHJIEKCOB pacxoaumocTei. PasMepHas perynspuzanus

5. PeHopMIpyIIIbL

OmnpeneneHue MEPEHOPMUPOBAHHOM TEOpHUM Ha TpuMepe (U B  YETBEPTOH, KOHCTAHTEHI
MEPEHOPMHUPOBKH, KOHTpauieHbl. Penopmrpymnma. Pemenue PI' ypaBHeHust B 6e3MaccoBOM ciiyyae,
knaccuukanus GUKCHPOBAHHBIX TOUYEK, Moitoc JlaHaay, acHMIITOTHYECKask CBOOOA.

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

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMa), MeJIOBast JOCKa.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI




OcHoBHas nuTeparypa
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) Michael Stone, The physics of quantum fields, Springer 2000.

JomnonHurensHas auTeparypa

1. KanroBas Teopus nons [Texct| = Quantum field theory : [yue6. mocobue s By3os] / JI. Paiinep,
niep. ¢ ann. C. U. AzakoBa ; nox pen. P. A. Mup-KacumoBa .— M. : Mup, 1987 .— 512 c.

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

http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponHas 6ubnnoreka Pusrexa, pasuen
«AHaNIUTHYECKas! TEOMETPHS.

http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMaTHUCCKUN CAMT.

http://mathnet.ru — obmepoccuiickuii MaTeMaTH4ecKHi MOpTaJl.

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe 00pazoBaHHe.

http://benran.ru —6nbnMoTEKa O €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.
http://www.i-exam.ru — eauHbIi opTan MHTEpHET-TECTHpOBaHUS B cpepe 0Opa3OBaHMUS.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUsA AUCHUIUIMHBI CTYACHT NOJIDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHAL,
YMETh IPUMCHATDH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOM CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTalru.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JUCITUILIUHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad 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
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: K.b. Ankanaes, kaHg. ¢pus.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYECHUHI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

OIIK-1.1 Cnocoben aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHBIE
MH(OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceT MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHUs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU

u (WwiM) TexHoJOorHYeckod wuHpopManmuu B OONACTH
npodecCHOHAIBHON IS TeTbHOCTH
OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,

oubnuorpaduyeckue nepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIM) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun
I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHaMH U TCOPUAMUA COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE O0a30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpOUTh MAaTEMAaTUYECKUE MOACIH MAJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX




[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B

X0JIe HayYHO-HCCIIeIOBATEILCKON PabOThI
JAaHHBIC U JIETIaTh HAYYHBIC BEIBOJIBI
(3aKTrOueHMS)

[IK-2.2 YMeer HaxOOUTh  KIIIOUEBLIC
OTIPECIISAIONINE H3y4yaeMoe SIBIICHHE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYHHBI

napameTpsbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0KAa3aTeNIbCTBA, HAYYHbIE MPOOIEMBI M HX
pelieHus] SCHO M TOYHO B TEPMUHAX, MOHITHBIX JUIA
mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOU

dhopme

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON NpeMETHOM 00IacTH

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXONOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymncieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3ynbrare u3ydeHus AUCIUIUIMHBL «KBaHTOBAs TEOPHS MOJISL: 3374 U METObI» 00yUAIOIIMICS JOJKCH:

3HATb:

" OCHOBHBIC ITOHATHUA 110 TEMEC AUCIHUIIIIMHBI

yMeThb:

* IPOJEMOHCTPUPOBATh 3HAHUE KAHOHUUYECKOI'O KBAaHTOBAHUS,

* CTpPOWTH U BBIYMUCIATH AuarpaMMbl OeifHMaHa,

* CTPOUTH (QYHKIIMOHAJIBHBIA HHTETPaJl B KATMOPOBOYHBIX TEOPHSIX,
* CTPOUTH NEPEHOPMHUPOBAHHBIE TEOPUH.

BJIaJeTh:

®" OCHOBHBIMH KBAaHTOBO-ITIOJICBbIMHW MCTOAAMHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

He npexycmotpeHo.

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

o0y4yarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. 3akoH npeoOpa3oBaHusl KBAHTOBBIX MOJIEH

2. Hpekc pacxonuMocCTH

3. YpaBHeHHE PEHOPMTPYIIITHI

4. ®opmyna JlalicoHa 7151 SBOITIOIMOHHOTO OIleparopa
5. Teopema Buka

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. Beryncnuth UHAECKC pacXOJUMOCTH 33/1aHHOH |-TIeTIeBOil 1uarpaMMbl

2. OnpeaenuTh TN 33IaHHOTO orepaTtopa ((He)cyliecTBeHHBI WM MapTHHAIBHBIHN )
3. Beimucars peliHMaHOBCKUI TpOMaratop B X-IpeACTaBICHUN

4. Hamucatp TOX1ecTBa Yopaa Jyist MPOCTPaHCTBEHHO-BPEMEHHOM CUMMETPUHN

5. OnpenenuTs NepeHOPMUPOBAHHYIO MacCy B TEOPUH (U B YETBEPTOIA.

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB
buner 1.
1. DddekTnBHOE KBaHTOBOE JICHCTBHE.



2. deltHMaHOBCKUHU TIPOTararop.

buner 2.

1. YpaBHEHHE PEHOPMIPYTIIIHL.

2. Hnekc pacxoauMOCTH.

buner 3.

1. Peuent I'ynra-breitnepa.

2. CriekTp cBOOOIHOW KOMIUIEKCHOW CKaISIPHON TEOpHUH.
buner 4.

1. Tumel 5BOIIOLMM KOHCTAHT CBS3H.

2. BepimnaHbie QyHKITUH.

buner 5.

1. deiiHMaHOBCKHE TIpaBUiIa TEOPUH (DU B UEBTEPTOH B X-TIPEICTABICHUH.
2. IlpencraBnenue B3aMMOAECHCTBUSI B TEOPUHU TTOJIS.

Kpurepun oneHnBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO 8§ OamioB - BBICTABJIAE€TCA CTYHAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

OHGHKa XOpo1Io 5 0ajIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTcpualli, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO Marepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIE Pa3zieibl y4eOHON HpPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MPUMEHSTH TIOJTy4YeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENIBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B H3JIOKCHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/ieiaMH y4eOHO! IporpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero oo0yueHus u
C TPYAOM IIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZIEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHMIUIMHBL, JIONMYCKaeT TIpyOble OMIMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENHHO | 0aii - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOIO
cozep)KaHusi yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiine ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeneasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



DK3aMeH npoBoAsTCA Mo Omiieram. B kaxaom OuiieTe mpencTaBiieHo JBa TeopeTHuecKux Bonpoca. [Ipu
IPOBEJCHUN YCTHOTO 3K3aMeHa oOyuaromemycsi npepocrasisercss 30 MUHYT Ha moaroroBky. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO ACTPOHOMHUYECKOT0 yaca.



