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: ®dusuka 3a npenenamu CrangaprHol Mozaenu
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa QU3NKU BHICOKHX SHEPruil

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: O.M. 3unoBbEB, A-p (HU3.-MaT. HAYK

[Iporpamma obcyxneHa Ha 3acefiann Kadenpbl Gu3uKu BeICOKUX dHepruit 04.06.2020



AHHOTANMA
B pamkax Kypca M3/araroTcss OCHOBHBIC TIOAXO/bI K PACIIUPEHUIO CTaHJAPTHOW MOJAETH, UX OCOOCHHOCTH U
MpoO0JIeMBI, BO3MOXKHBIE (DEHOMEHOJIOTHUECKHUE TTPOSBICHUS. by IyT H3y4eHbl OCHOBEI TEOPUH MPEACTABICHUH
rpynn Jlu, B yactHoctu rpynn Jlopenua u Ilyankape, a Takke METOABI ONpeAeNieHUs] ypaBHEHUS JIBUKEHUS
JUTSL 33/IaHHOTO JIarpaH)KuaHa, WCCIENIOBAaHBI CBONCTBA CHMMETPUM TONYYEHHBIX pemeHud. CTyIeHTHI

Hay4arcsl aHaJIM3UPOBaTh CIEKTP M B3aMMOJCHCTBHS MOoJelel HOBOI (pHU3KMKH, X HanOosee BaKHbIE OTIINYUS
ot CTaHzapTHOW MOJIENTH, BOZMOXHBIE OTpaHUUYCHHSI HA XapaKTEPHbIE TapaMeTphI.

1. leau u 3apauun

eap AUCUMNIMHBI

Z[aTL MpeaACTaBJICHUC 00 OCHOBHBIX HAITPpaBJICHUAX BO3MOXHOTO PAa3BUTHUA (1)I/I3I/IKI/I QJICMCHTAPHBIX

YaCTHI 32 MpeeIbl CTaHJapPTHON MOAEIH.

3agauu AU CHUILIHHBI

OcHOBHBIE MTOJXOBI K PACHTUPEHUIO CTAHJAPTHON MOJIETH, HX 0COOEHHOCTH U TPOOJIEMbI, BO3MOXKHEIC

(beHOMeHOJIOFI/I‘IGCKI/Ie IMPOABJICHUA.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-6 CriocobeH onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3a1a4vi COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHUS,  ONPEACsITh U
peaTn30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBINIOJIHCHUS JEATEIBHOCTH C €&

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

pe3ynbpTaraMu
OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

HAay4YHbIC 3HAHUS B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [ToHnMaeT MeXAUCLIUILIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3MKH M CHOCOOCH HMX MPHMEHSTh IPH
peleHny 3a1a4 NpoQecCuOHaTBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

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 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
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
peneHns

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbABHrarb  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

OcHoBBI Teopu npeacTasaeHuit rpymni Jlu, B yuactaocty rpynmn Jlopenna u Ilyankape.

OCHOBBI CTaHAAPTHONW MOJIEIH.
YMETh:

PaGorate ¢ HCTIPUBOAUMBIMU  IIPCACTABJIICHUAMU  I'PYIIL (HpOI/I3Be,Z[CHI/I6, PAa3JI0KCHUC  Ha

HENPUBOJIUMBIE).

OHpeI[GJ'IFITB YPAaBHCHUA ABWIKCHUS I 3aJaHHOTO JIarpaH>KrUaHa U UCCIICA0BATH CBOMCTBA CUMMCTPHHU.

BJIAJIETh:

METOJJaMH TIOCTPOCHUSI KOHEUHOMEPHBIX TPEIICTABICHUI anreOpsr;
TEXHUKOW PabOThI CO CTUHOPHBIMH 0003HAYCHHSIMH.

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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 CrangapTHas MOJENb 5 5 7
2 JIeBo-n1paBO CUMMETPUYHBIE MOJEIU 5 5 7
3 Teopuu BenuKoro oObeAMHEHUS 5 5 8
4 [mobanbHbBIE cyniepcHMMETPHN 5 5 8
5 JIokanpHbIE CylIEpCUMMETPUU 5 5 7
6 Bricie pazmepHoCcTH 5 5 8
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)




1. CranmapTHas Moneib

Knaccudukanus anpoHoB (I[BET, U30CIHNH, THIIEP3apsi]l, KBAPKOBasi MOJIEIh)
Teopun Anra-Mmuica

TpeyronpHble aHOMaNUU U UX OTCyTCTBHE B CM

CnoHTaHHOE HapyllIeHHe KaTnOPOBOYHON CUMMETPUHN

Bomnpocs! k craniapTHON Moaenu

2. JleBo-11paBO CUMMETPHUYHBIE MOJIENIN

3epkaibHble PepMHOHBI
[Ipocreiimas 1eBo-IpaBo CUMMETPUYHAS MOJEIb
Monens [Tatn-Canama (JIENTOHBI KaK YETBEPTHIH 1IBET)

3. Teopuu BeTMKOTO 00BETUHEHUS

Monens SU(5)
Monens SO(10)

4. I'no6anbHbIe CylepCUMMETPUH

[lonsiTe cynepMysbTHILIETOB

[IprMepsl CyniepcHMMETPUYHBIX MOJEIEH

CrioHTaHHOE HapyllleHUe CylIepCUMMETPUU
MunuMasnbHasl CyiepcUMMETpUYHasl CTaHAApTHASL MOZAEIb
Msirko Hapylarole CynepcUMMETPUIO WIEHBI

5. JIokanbHbIE CyIIEpCUMMETPUU

be3maccoBas yacTuia co ciiHOM 2 U TpaBUTALUS

BbeamaccoBas yactuna co cinHoM 3/2 u cynieprpaBUTaIUs

CrioHTaHHOE HapylleHHUE JOKaIbHON CyIIepCUMMETPHUM U T€HEpaLisl MATKO HapyIIarolluX YWICHOB
[TomnbITKa MOCTpOEHUS CyNEPENUHBIX TEOPUN B paMKaxX pPaCIIMPEHHBIX CylIEprpaBUTALIUI

6. Bricine pazmepHocTH

Pa3zmepnas penykuus

CrnoHTaHHast KOMIAKTU(UKALUSL
KannOpoBouHble CHMMETPUH U3 TEOMETPUH
MHoromepHsble cyneprpaBuTaluu
I'paBuTanus va yckopurene?

Kuznb Ha "Opane”

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS 10CKOH, MyJBTUMEINATIPOCKTOPOM U IKPAHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
OcHoBHas JuTeparypa
1. Beenienue B kBaHTOBYIO Teopuro ofisi [ 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. KanubpoBouHble Teopuu B Gusmke ieMeHTapHbIX yacTull [ Texct] = Gauge theory of elementary
particle physics/Ta-neit Yenr, JIunr-¢onr Jlu , -M., Mup, 1987
3. CranpaptHas Mmozenb U ee pacmupenus [Texker]/B. M. Emenbsnos, -M., @usmariut, 2007

4. Bumuek @., KocMuueckas acHMMETpHs MEXIy MaTepueil 1 aHTUMaTepHei, nep. ¢ aur., "YOH",
1982, 1. 136, c. 149

5. Honros A./l., 3enpnoBud f.b., Caxxur M.B. Kocmonorus panreit Beenennoit. M.: M3a-so MI'Y,
1988

JlomonHuTenpHas IUTEpaTypa
1. Beenenue B Teoputo panneii Beenennotii : Teopust ropstuero Bonbmoro B3peiBa [ Teker]/J1. C.
T'opbynos, B. A. Py6akos , -M., IEHAH/I, 2016
2. C. BaitabOepr, Ileprie Tpu MmunyTHL. Basic Books, Inc. Publisher, New York, nepeBog «Perymspras
M XaoTuueckas JuHaMmukay, 2000

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

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Cucrema snektponHoro ooyuenus iMOODLE

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUYECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMECHATDH IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA Pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTyJIEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBITIOJTHEHUIO 33JaHHUI MPOMEKYTOUHOHN aTTeCTalnu.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. lpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.



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 QU3NKU BHICOKHX SHEPruil

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3padorunk: FO.M. 3unHoBbEB, A-p (HU3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
uTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

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

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare wmsyuenust muctmminabl «DPusuka 3a npeaenamu CraHpmapTHoH Mogenn» 0O0ydaronmiics
JOJKEH:

3HAThb:

OcHoBBI Teopu npeacTasaeHuit rpymi Jlu, B yactaocty rpynmn Jlopenna u Ilyankape.
OCHOBBI CTaHIAPTHOM MOJEIN.
YMeThb:

PaGotrath C HENPUBOOMMBIMU MPEACTABICHUSIMU Tpynn (TPOW3BEACHHE, pa3lIoKEHUE Ha

HENPUBOJIUMBIE).

OmnpenensTe ypaBHEHUS JBYKSHHUS JUTSI 3aJJaHHOTO JIarpaH)KuaHa M UCCIIEIOBAaTh CBOMCTBA CHMMETPHH.
BJIA/IETh:

METOJJaMU TIOCTPOCHUSI KOHCUHOMEPHBIX IPENICTABICHUI anreOpsr;
TEXHUKOW PabOThI CO CTUHOPHBIMH 0003HAYCHHUSIMH.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
He npenycmorpeno.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

Hepequb TUITIOBBIX KOHTPOJIbHBIX 3aI[aHI/II>'I

1. PaznoxxeHue oKTeTa U AEKYIUIETA 10 U30CIIMHY U TUIIep3apsay

2. CrioHTaHHOE HapyIllIeHUEe CHMMETPUH B MPOCTEHIIEH JIEBO-IIPABO CHMMETPUYHON COAEIH
3. Paznoxxenue kBuHTeTa 1 AeKkyrviera SU(S)

4 CrnionTanHoe HapylieHue cumMerpur B moaenu SU(S)

5. Monens Becca-3ymuno

6. CynepcuMMeTpHUYHas AJIEKTPOANHAMHKA

7. FOkaBckue B3aumozaeictsusg 8 MCCM

8. KayimbpoBo4Hasi HHBAPHAHTHOCTH O€3MAacCOBOTO CIIMHA 2

9. KannbpoBo4yHass MHBApUAHTHOCTH 0€3MaccOBOTO CIMHA 3/2

[TpuMepbl 5K3aMEHAIMOHHBIX OUJICTOB:

bumer 1.

1. Knaccudukaius anpoHoB (I[BET, M30CIHH, TUIIEP3apsi, KBapKoBas Mojens). Teopun Sxra-Musica.
2. Teopus Benukoro oobeannenus. Moaens SU(S).

buer 2.

1. 3epkanbubie hepmuonsl. [IpocTeiiias 1eBo-NMPaBo0 CUMMETPHYHAS MOJICIb.

2. Teopus Benukoro oobenuHenus. Moaens SO(10).

Kputepun onennBanus

OOyuatomieMycsi CTaBUTCSI OLIEHKA B COOTBETCTBUH C NPOIEMOHCTPUPOBAHHBIM YPOBHEM HOATOTOBKH;
OLICHUBaHME TMPOU3BOAUTCS HA YCMOTPEHHs JK3aMeHaropa B COOTBETCTBUU C OCOOCHHOCTSIMH
JUCLUIUIMHBI U CIIEAYIOUIMMHU KPUTEPUSIMHU:

Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYeOHOW WPOrpaMMbl IHCHUILIHHBL, TPOSBIIIONIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aa4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHCTeMaTH3HPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.



Onenka "ortnmuuno" (8 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6anioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY H3J1araeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHuall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH IOJy4YCHHBbIC 3HAHMS HA MpPAKTHKE, HO JOMYCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomo" (5 06auioB) BBICTABISIETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAeT MaTepuall,
TPAaMOTHO ¥ IO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHITH IOJyYeHHbIC 3HAHMS Ha IpPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISIETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3liesibl y4eOHOW MporpamMmbl, HEOOXOOUMBIE AJISl AajbHEHIero ooyueHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oaiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKK B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHHS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHO" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

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

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromierocst 1Mo OwjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OFHOTO
aCTPOHOMMUYECKOI'O yaca.



