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

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: Teopus KIaccuuecKux Mosei
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: K.b. Ankanaes, kana. (pu3.-Mart. HayK

[Iporpamma obcyxneHa Ha 3aceqanuu kadenpsl npodiem ¢usuku u actpodpusuku 04.06.2020



AHHOTANMA

Kypc nocpsiiieH M3y4eHUI0 OCHOBHBIX IIOJIO)KEHUH TEOpUM KJlacCMUYECKUX Iojei. bymyT paccmarpusarbes:
JarpaHkKeB U raMHJIBTOHOB (pOpPMa3Mbl TEOPUH IOJIS,, CAMMETPHH U Teopema Herep, HauanpHbIC TaHHBIE U
qyucno creneHed cBoOozpl, Teopus Kneitna-lT'opaona-®Poka, Teopust MakcBemna, teopusi SHra-Muica.
3HaunTeNbHOE BHUMaHHWE Oy[eT YAEJICHO ONHUCAHUIO TOYHBIX peHICHUWH (MOHOIONb, KHHK, COJIMTOH,
HWHCTAHTOH), MEXaHU3MY CIIOHTAHHOI'O HapyLIEHUS CUMMETpPHs, MEXaHU3MY XWITCa, TETPaJHOMY OIMCAHUIO
rpaBUTalK, B TOM yuciie Gopmynuposke YepHa-CaliMOHCa TPEXMEPHOH 3JEKTPOIUHAMUKH U TPABUTALIMH C

KOCMOJIOTHYCCKHUM YJICHOM.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

N3ydenne OCHOBHBIX TOJOXKEHWH M METOJOB KJIACCHYECKOM TEOpWUHU MO, HEOOXOMUMBIX JUIs
JATbHEUIIIETO U3YUYEHUsI KBAHTOBOU TEOPUU MOJIA.

33]13‘[1/[ JAUCHUIIINHBI

[T03HaKOMHTBH CTYIEHTOB C OCHOBHBIMH IMOHSATHSIMH M HJICSMH TEOPUHU KIACCHYECKHUX MOJEH, Kak
CIIEIYIOILETO IIara Mocjie U3y4eHus KIIacCHYeCKOH MEXaHUKH, C TOCTAHOBKOMW 3a/1a4 U IOJX0IaMH K UX
pemenusm. [Ipeamonaraercs, 4To, MPOCIYIIaB 3TOT KypC, CTYACHTHI CMOTYT HCIIOJIb30BaTh METOABI U
MOJIXO/IBI 3TOM O00JIACTH B CBOEH HAyYHO-HCCIICA0BATEILCKOM pabdore.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobeH oCyIiecTBIsTh TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapUaHThl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

OIIK-1 CniocobeH npuMeHSTh
(byHIaMeHTalIbHbIE 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 cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

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

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTNYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNTbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
n (wiM) TexHoJOrHuYeckod wuHpopManmud B OOJACTH
npodeccuoHaIbHON 1S TeIbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK




MalCMaln4CLRMT MC1U/Abl nLuJIC|UBaHnnmn, 1
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKHUE 1 IMUTAIMOHHEIC)
HCCIICAOBAHHUS

I1IK-1.1 Bnageer  gyHmameHTanbHBIMH
3aKOHAMU U TEOPHUSIMHU COBPEMEHHOU (DU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer myOokoe 3HaHME W MOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

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

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

[MK-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
XO0JIe HayYHO-HCCIIE0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

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

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHI,
OIIpEeNeNIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHMSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
poeCCHOHANBHON ayTUTOPUM, B NHUCBMEHHOH M YCTHOU

dopme

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer yncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

. OCHOBHBIC TIOHATHUS Kypca: pENSTHBUCTCKAas cuMMeTpus, ¢yHKuus Jlarpamxka, npuHOAD
HAaUMEHBIIETO JeHCTBUS, OCHOBHBIC MPUMEPHI TEOPHH OIS, ITI00AIBHBIE U JIOKAJIBHBIE CHUMMETPHUH B

TEOpUM II0JI, COXPAHSIOIIUECS TOKHU,
CYTIEpCUMMETPHS.
YMETB:

CIIOHTAHHOE HapylIeHUEe CUMMETPUM, TOYHBIE pPEILEHUs,

* IIPOAEMOHCTPUPOBATH OCHOBHBIE IPUMEPHI TEOPHI MOJIS, COCTAB MOJEH, CHMMETPUU

* aHAJIU3UPOBATh MEXaHU3M HapyIIEHUS CUMMETPUU

* paboTarb C OCHOBHBIMH TEOPETHKO-TIOJIEBBIMUA OOBEKTaMHU: COCTAB MOJIEH, JIarpaH)KUaH, YpaBHEHUS
* pellaTh 3a/1a4y C [10JIEBBIMU IIEPEMEHHBIMU

BJIAJIETD:

" MareéMaTu4eCKUM armaparom TCOPHUHU IOJIA

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

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

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopar. padoThI Camocr.
P pat-p pabora
1 OcHOBHBIE TPUMEPHI TEOPUIA TTOJIS. 3 3 12
2 Cummerpus [Tyankape. 3 3 12




3 KanubpoBouHasi cummeTpusi. 3 3 12
4 CrioHTaHHOE HapylIeHHE CHMMETPHH. 3 3 12
5 TouHble pemieHus. 3 3 12
Uroro wacos 15 15 60
[loaroroska k sK3aMeHy 0 gac.

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

4.2.

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

Cemecrtp: 6 (Becennuit)

1. OcHOBHBIE TPUMEPHI TEOPHIL MOJIA.

O0ocHOBaHMSI KBaHTOBOW TEOpUHM IIOJISl, COBPEMEHHBbIM cTaryc. JlarpamxkeBa (opMynupoBKa.
OcuoBnble puMepsl: Teopust Knetina-I'opnona, Teopus Makcsemia, Teopus [Ipoka, curma-mozens.
BsaumoneiicTBue xak gedopmaius CBOOOIHOM TEOpHH.

2. Cummertpus [lyankape.

Cummerpun, tpynmbl u anreOpsl Jlu. I'pymma Ilyankape, rpymma JlopeHna, AHMCKpeTHBIE
npeobpazosanus. [Ipumepsl mnpeoOpazoBanuii: monst cnuHa 0,1,2. Krnaccudukanus Buraepa:
OCHOBHBIC DJIEMEHTHI NOCTPOCHHUS, TUIBI YacTHll. [lomcueT yucna creneHeil cBOOOABI B IMOJIEBOM
cucteme (mpumep mois Makcsesa).

3. KanuOpoBo4ynas cummeTpusi.

Teopust SIHra-Muica: reoMeTpusi KaTMOpOBOYHON HHBapHaHTOCTH, auddepeHinanbabie GopMsi,
neiicteue SIM  (Brurowas Mmarepuio), (He)abeneBo neiictBue YepHa-CaiiMonca. ImobanbHble U
JIOKaJIbHBIE CUMMETPHUH, COXPAHSIOIIKMECS TOKM M 3apsnabl, TeopeMa Hérep. IIpumepbl: BEKTOPHBIN
TOK, TEH30p SHEPIHU-UMITYIIbCa, TeH30p bennHdante, Toku B Teopun SIM.

KapranoBckass (popMynupoBKa I'paBHTAIlMH: pPENEPHBIC TOJS M CHMMETPHH, pPEIepHOE JCHCTBHE,
TpeXMepHas rpaBUTaLus.

4. CnioHTaHHOE HapyIIeHHEe CUMMETPHH.

Anrebpa Kimddopna, tunsl cnunopos. Ilyankape-nipeobpazoBanust ¢pepmuonoB. Teopust [dupaxa,
¢depmuonbl Bo BHemHeM 1oje. OCHOBHBIE MOHATHS CyIepMaTeMaTHKH (CymeprnpoCTPaHTCTBO,
cynepMarpulibl, cynepananus). N-pacmmpennas cynepairedpa Ilyankape, reopusi Becca-3ymuno.

5. TouHbIE pelIeHHUs.

CnoHTaHHOE HapyHaICHUC CUMMCTPpHUU: TCOPEMA FOJ'IILCTOYHa, MEXaHH3M XHITCa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMa), I0CKOH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBenienne B kBaHTOBYIO Teopuro onisi [ Tekcer] : [yueOnuk juist By3oB] / M. Ileckun, J1. Ulpenep ;
nep. ¢ aHmn. mox ped. A.A. benasuHa, A. B. bepkoBa .— M. ; keBck : PerynspHas n xaoTndeckas
nuHamuka, 2001 .— 784 c.




2. Knaccuueckue kannbpoBounsie nois. Teopuu ¢ pepmuonamu. HekommyTaruBabie Teopun [Tekcr],
[yae06. mocobue st By30B] /B. A. Py6akos. -M., IEHAH/I, 2018

3. Michael Stone, The physics of quantum fields, Springer 2000.

JomnonHutenbsHas auTeparypa

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

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

He HUCIOJIb3YIOTCA

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

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

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

CryneHT, M3y4arollMd IJUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM MOHATUHHBIM
armaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHL,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

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

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyJIeHTaM Ha 3aHATHAX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTallru.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL.

BaxHo 10OWTHCS MMOHMMAaHUS M3yd4aeMOro 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
kadeapa npodiieM GU3UKU U acTPOPUZUKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

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

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

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

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

OIIK-1.2 CnocobeH cTpOUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33149
poeCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

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

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUUECKOI
u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYEeCKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
HU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKON anmnaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

I1IK-1.1 Bnageer  gyHmameHTanbHBIMH
3aKOHAMU U TEOPHUSIMHU COBPEMEHHOU (DU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer myOokoe 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 MAaTEMAaTUYECKUE MOACIH MAJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[MK-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIE B
XO0JIe HayYHO-HCCIIE0BATENLCKON pabOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

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

IIK-2.2  VYMeer HaxoOUTh  KIIOUEBBIC
OTIpECIIAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKU O MOPSAIKY BETUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

[TK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
000CHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHANBHON ayTUTOPUH, B NHUCBMEHHOH M YCTHOU

dopme

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu




HPYMCHNMUU LD MULIVJIb3YCTMbIA MCT1UANK 1

[MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
METOIOB

OTHOLICHUS UCITIOJIB3YCMBbIX MOHATHUH B MOILCJ'IGﬁ

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « TeopHst KIIaCCHYECKHUX O 00yJaromuics JOIKEH:

3HAThb:

. OCHOBHBIE MOHSTHS Kypca: peNsSTUBHCTCKas cuMMmeTpus, ¢(yskous Jlarpamka, npuHIMI
HaMMEHBIIETO JEHCTBUS, OCHOBHBIE IIPUMEPHI TEOPUH OIS, TII00AIBHBIC U JIOKAJbHbIE CUMMETPUH B
TEOPUH TIOJI, COXPAHSIOIIMECS TOKH, CIIOHTAaHHOE HApPYLIEHWE CHUMMETPHM, TOYHBIE PEIICHHUA,
CyIIEpCUMMETPHUSI.

yMeThb:

* [IPOJEMOHCTPUPOBATh OCHOBHBIE IPUMEPHI TEOPUH 110JIs1, COCTAB II0JIEH, CUMMETPUH
* aHATU3UPOBATh MEXAaHU3M HapYLICHUS! CAMMETPHU
= paboTaTb C OCHOBHBIMH TEOPETHKO-IIOIEBBIMU OOBEKTaMH: COCTAB TOJICH, TarpaHKHaH, ypaBHEHUS
* pelaTh 334a4M C [TOJIEBBIMU IIEPEMEHHBIMHU
BJIaJeTh:

" MAarcMaTU4YCCKHUM alraparoM TCOPUH ITOJIA

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

He npexycmorpeHo.

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

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:
. OyHKIMOHAI JEHCTBUS
. ['pymma Ilyankape, rpynna JlopeHna, JUCKpeTHbIE MPEOOpa3OBaHMSL.
. Knmaccudukarus Burnepa: ocHOBHBIE 271eMEHTHI IOCTPOCHHUS, TUIIBI YACTHUII.
. CoxpaHsIoIuics TOK

1

2

3

4

5. YpaBuenue Jlupaka
6. Ilone Xurrca

7. deictBue SIara-Muinica
8. Monomnons [Jupaxa

9. Teopus Becca-3ymuno

1

0. Kondopmusle ypaBHenus: Kuiuara.

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1. HaiiTu 3akonbl coxpanenus B [lyaHnkape nHBapHHATHOM TeOpUu

2. Bbiuucnuth TEH30p S3HEPIUU-UMILYJIbCa B Teopuu JInyBuis.

3. Omnucars NoBeJEHNE MOHOIIONS Ha IPOCTPAHCTBEHHOH OECKOHEUHOCTH

4. TlpoBeputh KanMOpPOBOYHYIO HWHBapUAHTHOCTH jelcTBUsS YepHa-CaiiMoHCa JUIsl MPOU3BOIBHOM
TPYTIIBL

5. BBIYHCIIUTD YHUCIIO CTEIICHEH CBO60,Z[BI MaCCHBHOI QJICKTPOANHAMUKHA

Kputepun onennBanus

Onenka "ommuno" (10 GayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIIyOOKHE 3HAHMSA Y4eOHOM NpOrpaMMbl JUCHUIUIMHBI, MPOSBISAIOLIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.




Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, ITOKa3aBIIEMYy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IMOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Omnenka "HeynosierBoputenbHO" (1 0amn) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu nposenennn auddepeHpoBaHHOrO 3adera olydaromiemycsi npenocrasisercs 30 MUHYT Ha
noaroroBky. Ompoc oOyuatonierocs mo Owiery Ha auddepeHIUpOBaHHOM 3adeTe HE JOJDKEH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



