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AHHOTANMA

OcHoOBHas 33j1a4a 3TOr0 Kypca — JaTh NPEACTaBICHUE O mpoliemMax (GU3UKH JIETKHX KBAPKOB U KUPAIBHOM
JMHAMHKE Kak d((QEKTHBHOW MOIEIM KBAaHTOBOW XpoMmoamHaMuku. Kypc mocTpoeH Tak, 4ToOBI CO3/1aTh
HAQJICKHBIN 0a3uC ISl CAMOCTOSTENILHOTO YITYOJICHHOTO N3yUEHHS 3TUX IPOOIIeM.

Kpr pacCuuTaH Ha CTYACHTOB, CICHUAIM3UPYIOIIUXCA B (I)I/IBI/IKG BBICOKHX 3H€pFHI>i. Z[J'ISI YCBOCHHA KypCa
CTYACHTBI JOJI’KHBI OBITh 3HAKOMBI C OCHOBAMH KBaHTOBOM TCOpUU MOJII U DJIEMCHTAMH TCEOpHU TPYIIIL.
MHorue MmareMaTH4eCKHIe BOIIPOCHI, CBA3AHHBIC C H3JIaracMou TeMaTHKOﬁ, 06CY)KI[aIOTC$I B CaMOM KYypcCc.

1. leau u 3apauu

eap AUCUMNIMHBI

Z[aTL OpeaACTaBJICHUC O COBPCMCHHBIX r[po6neMax (1)I/I3I/IKI/I qacTuln U MCTOodaxX HMCCICAOBAHHA OTHUX

nmpooem,

BBIXOAAIIMX 3a PaMKU CTaHAAPTHOM KBAHTOBOIIOJIEBOM TEOPUM BO3MYILUCHUHN IO

MEPEeHOPMHUPOBAHHON KOHCTaHTe CBsi3u. Kypc mocTpoeH Tak, 4ToObl cO3[aTh HAaAEKHBIA Oa3uc i
CaMOCTOSTEJIHOTO YIIIyOJIEeHHOTO U3yUeHHS ITUX IPOOIIEM.

Kypc paccunTtan Ha CTyAEHTOB, CIELUATU3UPYIOMIUXCSA B (U3UKE BBICOKMX SHEpruil. [[ng ycBoeHus
Kypca CTYIEHTBl JOJKHBI OBITh 3HAKOMBI C OCHOBAaMHM KBAaHTOBOW TEOPHH IIOJIS, HIEMEHTAMH TEOPUH
TPy W TeopuH OOOOLIEHHBIX (YHKIMH. MHOrme MareMaTHdecKHe BOIPOCHI, CBSI3aHHBIE C
n3JaraeMon TeMaTHKOM, 00CYXIal0TCsl B cCaMOM Kypce.

33]13‘[1/[ JAUCHUIIINHBI

— ¢opmupoBaHue y oOydaromuxcsi 0a30BbIX 3HAHWH IO HeNepTypOaTHBHBIE NPOOJIeMbl (HUBHUKH

YaCTHIL.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

OIIK-1.1 SHaer W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMATHIECKUX HAyK

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

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

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoOHaTBHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

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

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0en miaHupoBaTb M NPOBOAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH anmpoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

— OCHOBHBIC YCPThl AMHAMUKU JICTKUX KBAPKOB 1 OCHOBHBIC MOACIIN KHpaJ'IBHOfI JVNHaMHWUKH.

YMETB:

— UCNOJIb30BaTh amnrapar KHpaJ’ILHOﬁ JWMHaAMUKH OJI OITMCaHHA CBOMCTB JICTKHX KBAapKOB.

BJIAJIETh:

— MCTOJOM 3(1)(1)6KTI/IBHOF0 noTreHuuagaa Juisd OMMCaHusd CIIOHTAHHOTO HaPpYHICHUSA CUMMCETPUH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [moGanpHbIE  CHMMETPUHM  KBaHTOBOM 6 6 9
XPOMOAWHAMUKH U JIETKUE KBAPKH.
) OYyHKIMOHAJIBHBIN dhopmanuzm 6 6 9
KBaHTOBOH TEOPUH TOJIS.
3 JluHaMHMKa CHOHTAHHOTO  HAapYyIICHHS 6 6 9
KUPAJIBHOW CUMMETPUH.
4 AxcualibHble aHOMAJIUU. 6 6 9
5 MoHomnounu. 6 6 9
Nroro gacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

Cemecrtp: 2 (Becennuit)

ConeprxaHue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)




1. I'moGanbHBIe CUMMETPHH KBAaHTOBOI XpPOMOAMHAMMKH U JIETKUE KBAPKH.

Cummetpun narpamkuana KX/ v kupanpHbIil penen
KupanbHas cuMMeTpHs CHIIBHBIX B3aUMOJICHCTBUI 1 €€ CIIOHTaHHOE HapyIIeHNE

2. OYHKIMOHATBHBIN (OPMATU3M KBAHTOBOW TCOPHUU TIOJSL.

Koppensiponnsie GQyHKIMN 1 IPOU3BOISILNN (YHKIIMOHAIL.
Db dekruBHOE NeiicTBrE 1 A((HEKTUBHBIN TOTSHIIAA.
KBasuknaccuyeckoe pa3siokeHHUe U CIIOHTAHHOE HApYILICHUE CHMMETPHH.

3. JluHaMHKa CIIOHTaHHOTO HapyLIEHUs KUPaJIbHOW CUMMETPHH.

[MnoH kKak KBa3WTONJICTOYHOBCKHIA OO30H.

JvnHaMuueckoe HapylIeHUE CUMMETPUHN U KBAPKOBBIA KUPAJIbHBIA KOHIEHCAT.

Curma — Mojienb kKak agdexruBHas moaens KX/I.

YactuuHOE COXpaHEHUE aKCUAIIBHOIO TOKA M TEOPEMBI O MATKUX IIMOHAX.

CoorHomienue [onpabeprepa — TpelimaHa.

Henuneitnast curma — MOJENb U MMUOH — IIMOHHOE PaCcCEsHHUE.

Ksapkosast mogens Ham0Oy — Mona-Jlazunno kak agdexruBHas auHamudeckas Mojens KX /1
JUIsl JIETKUX KBApKOB.

[cesnockansipusiii HoneT u U(1) — mpobiiema.

4. AkcraabHbIe aHOMAJIHH.

[Ipobnema kupallbHOTO TIpezieNia B pacmaje T—Yy.

AHOMaIMs aKCUaJIBHOTO TOKA.

AxcunanbHas anomanus B KXJ] u U(1) — nmpobiema.

Coxparienre aHOMaJIMK B TEOPUH TEKTPOCIAObIX B3aUMOICHCTBUH.

5. MoHomnomnu.

Mononons upaka.

Momormons ‘T Xoodra — [NomnsikoBa.

A ekt Pybakosa.

Bakyym KX/ xak cBepXNnpOBOAHUK MarHUTHBIX MOHOITOJIEH.
KondaitnmenT nieta kak nyanbHbii 3 dekr MeliccHepa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAHAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JiuTepaTypa
1. Beenenue B Teoputo kBaHTOBBIX Tofiel [ Tekct] : [yue6. mocobue mis By3oB] / H. H. boromo6os, /1.
B. lllupkoB .— 4-e uzn., ucnp. — M. : Hayka, 1984 .— 600 c.
2. Brenenne B kBaHTOBYIO Teopuro nons [Texct] : [yueOnuk mis By3oB] / M. Ileckun, /. Hlpenep ;
nep. ¢ aum. mof pen. A.A. benasuna, A. B. bepkoBa .— M. ; MxeBck : PerynsipHas u xaoTudeckas
nuHamuka, 2001 .— 784 c.
3. Kimaccuueckune kanubpoBouHbie 1ons : bo3onnsie Teopuu [Tekcr] : [yueb. mocobue ass By3os] / B.
A. Py6akoB .— 3-e m3n. — M. : Kamxusiit tom "JINBPOKOM", 2010 .— 296 c.

4. KeanroBast Teopus nons [Teker]. B 2 1. T. 1/C. Baitubepr , -M., ®uzmarnut, 2003



5. KBanToBas Teopus noist [Teker]. B 2 T. T. 1/K. Uukcon, XK.-b. 3106ep , -M., Mup, 1984
6. KBanToBas Teopus noist [Teket]. B 2 1. T. 2/C. Baitubepr , -M., ®uzmatiut, 2003
7. KBanToBas Teopus noist [Teker]. B 2 T. T. 2/K. Uiukcon, XK.-b. 3106ep , -M., Mup, 1984

JlononHuTeNbHAS TUTEPATypa
1. LJ.R. Aitchison and A.J.G. Hey. Gauge Theories in Particle Physics, vol. 1, 2, Bristol: IOP
Publishing, 2003
2. R. Alkofer and H. Reinhardt, Chiral Quark Dynamics, Berlin: Springer, 1995
3. B.E. Poues. KonnencupoBantsie cpenbl v ¢pusuka yactui, [Ipenpuat UGB 96-25, [IporBuHo,
1996

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.edu.ru — ¢penepanpubiii nopran «Poccuiickoe oOpazoBaHue.
http://benran.ru —6ubnmnoTeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun Hayk.
http://www.i-exam.ru — equnblil noptan MHaTepHET-TeCTHPOBaHUS B chpepe 0Opa3oBaHHUs.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Zoom, Skype
9. MeTonnueckue yKa3anus 1J1s 00y4al0LIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

CTyneHT, W3ydYarolmuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerate M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUsS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAaaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHUIO 33JaHHUI MPOMEKYTOUHOHN aTTeCTalnu.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

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

Bo3MOXeH npoMeXyTOUHBIH KOHTPOJIb 3HAHUHM CTYAECHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



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

PaszpatGoTunk: B.E. Poues, n-p ¢u3.-mat. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

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

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

[IK-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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3YJIbTATC M3YUCHUSA AUCHUIIIIMHBI «Du3uka JIETKHX KBApKOB W KUpaJIbHAad AWHAMHKA» O6y‘{aIOH_II/II\/’IC$I

JOJIKCH:

3HATb:




— OCHOBHBIE U€PThl JUHAMUKH JIETKUX KBAPKOB U OCHOBHBIE MOJIEJIN KUPAJIBbHONW JUHAMUKU.
YMeThb:

— HMCII0JIb30BAaTh annapar KUpajabHON JMHAMUKY Ul OIIMCAHUS CBOMCTB JIETKUX KBapKOB.
BJIaJeTh:

— MeTo/10M 3(h()EKTUBHOTO MOTEHIMAA AJIsl OMIMCAHKUS CTIOHTAHHOTO HApYLIEHUS] CHMMETPHH.

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

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Cummerpun narpamxuana KXJ[. KupanbHblii npeaen um KupanbHas CUMMETpPUs. YIBOCHHE IO
YETHOCTH U CIIOHTAaHHOE HapylIeHUE KUpajJbHONH CUMMETPUU.

2. Koppensauuonusle (GyHKIUM U NPOU3BOAALIMK (yHKIMOHAN. Beraucienue IIPOU3BOJIAIIIETO
¢dbyHKUIMOHANA ISt CBOOOTHBIX MOJIEH.

. O¢dexruBHOE AeiicTBUE U 3PPEKTUBHBIN TOTSHIUAL.

. KBazuknaccuueckoe pa3iokeHne u CIIOHTaHHOE HApyIICHHE CHMMETPHH.
. [InoH xaKk KBa3UIroJIJICTOYHOBCKUN 0030H.

. YacTryHOE COXpaHEHUE aKCHAJIBLHOTO TOKAa U TEOPEMBI O MSATKHX IMHOHAX.
. Curma — mozenb 1 BbIBOZ cooTHomeHus [onpaoeprepa — Tpeiimana.
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. KBapxoBast monens HamOy — Mona-Jla3unno u ee ciMMeTpuu.

9. KupanbsHas Teopusi BO3MYIICHUH U €€ TPUMEHEHHUE JUIsI OLICHKH MAacC JIETKUX KBapKOB.
10. Pacniag m—Yy 1 9acTHUHOE COXpaHEHHE AaKCHAILHOTO TOKA.

11. AkcuanbHas anoManusi. Cokparmienue aHoManuii B CTaHIapTHONW MOJIEIH.

12. TIceBnockanspuselii HoHeT u U(1) — npobnema.

13. Mononouns upaka u Mmononosns ‘T Xoodra — [lonsikosa. Dddext Pydakosa.

14. Bakyym KX/l kak cBepXIpOBOJHHK MarHUTHBIX MOHomoJel. KoHpallHMeHT 1BeTa Kak AyanbHbIH
addexT Meiiccaepa

[TpumMepbl 3K3aMEHAIIMOHHBIX OUJIETOB:
buner 1.

1. Cummerpun narpamxuana KXJI. KupanpHplif mpeaen u KupajibHas CUMMETpHUS. YIABOEHHE IO
YETHOCTH U CIIOHTAaHHOE HAPYIICHUE KUPaJbHOH CHMMETPHU.

2. Curma — MoJielib ¥ BBIBOJ cooTHoueHus [onpadeprepa — Tpeiimana.
burer 2.

1. Koppensuuonable (QyHKIMH W TPOM3BOISIIUI (YyHKIHMOHAT. BrraucieHue MPOM3BOJISIIETO
(dbyHKIIMOHANA [Tt CBOOOTHBIX MOJIEH.

2. KBapkoBast mozenr Ham0Oy — Mona-Jla3uHno v ee CHMMETPHH.

Kpurepun onennBanus

Onenka "ommuno" (10 Gaiios) BBICTABIISIETCSI  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYeOHOW NPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOUYETAMU.



Onenka "xopomo" (7 0anioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYIACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHO" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.

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

Onenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Oujery Ha YCTHOM »53K3aMEHE HE JIOJDKEH IIPEBBIIIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



