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: Onekrpocnaboe B3anMopeicTBre
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa pyHIaMeHTAILHBIX B3aUMOICHCTBUIN U GU3HUKU DIIEMEHTAPHBIX YaCTHUI]

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3
[IporpamMmy cocraBunu:

M.U. Beicoukwit, 1-p ¢u3.-Mar. HayK, mpodeccop
C.U. T'ogyHoB, kaHA. ¢pu3.-MaT. HAYK

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpa QyHIaMeHTaIbHBIX B3aUMOJCHCTBUN U (PU3UKH 3I€MEHTAPHBIX YACTHII
28.03.2025



AHHOTANMA

Cozmannass Oupuko Pepmu B 1934 romy Teopus JOATO CIYKHJIAa OCHOBOH JIISi HM3Y4YCHUS CIaOBIX
B3aUMOJICHCTBUI. bBBUIO yCTAaHOBIEHO MHOTO BaXKHEHIIMX CBONCTB CIa0OTO B3aWMONICHCTBUS: €O
YHHUBEPCAITBHOCTH, HapylIeHue npocrpancreennoi (P), 3apsnooii (C) n komObunnposanHoi (CP) ueTHocTeid,
MHoroe japyroe. B To ke Bpems Obu1o 00HapykeHo, 4To Teopusi PepMu HENepeHOPMUPYEMa, U UHTEHCUBHO
BEJINCh TIOMCKHM 3aMEHSIOIEHl ee Ha MalblX pacCTOSHUSAX Teopud. OHM yBEHYANHCh IOCTPOEHHEM
MEPEHOPMHUPYEMOH KAIMOPOBOYHOM TeopHuH, 00beIMHUBILEH C1a0ble W 3JIEKTPOMArHUTHBIC B3aUMOICHCTBHSL.
[TepeHocunKoM ClIaObIX B3aMMOJICUCTBHI SIBISIOTCS Tskesbie BeKTOpHbie $W$- u $Z$-0030HbI, OTKpHITHIC
sKcniepuMeHTanbHo B 1983 romy, uepes mAtpaecsaT JieT mocie paborel Depmu. DnexTpocnabas Teopus
seisiercst yactbio Cranmaptaoit $SU(3) \times SU(2) \times U(1)$ Monenu, oObsICHSIOIIEH BCe M3BECTHBIC
CBOWCTBA 2JIEMEHTAPHBIX YaCTHII.

XHWUITCOBCKMI MEXaHM3M TEHEepaly Macc KBapKOB, JICITOHOB M MPOMEKYTOYHBIX O030HOB 00OecreunBacT
HNePEHOPMHUPYEMOCTb AEKTPOCIadbIX B3aUMOJAEHCTBUI, OZHOBPEMEHHO TIpeJCKa3blBasi CyIIECTBOBAHHE
CKAJSIPHOM 4YacTUIbl -- XUITcOBcKoro 6o3onHa $HS$, oOnapyxennoii B 2012 rogy na Bombmom AnpoHHOM
Komnaitnepe LIEPH (BAK, LHC).

B nexmusix u3naraercs kaarOpoBoYHast AIeKTpociadas TeopHus.

1. lean u 3apa4n

Henp AucoMnInHBI
[lepBas wacTh Kypca 3HAKOMHUT CIymIareJled ¢ TEOpHeH JIIeKTPociIadbiX B3aWMOJCHCTBUNH —
€CTECTBCHHOM YacThIO MOATOTOBKH JIFOOOT0 crenuajincTta B 00JacTh COBPEMEHHOW (DM3WKHU YaCTHIIL.

Bropas uacte Kypca mocBsiieHa Oonee TpaJULMOHHON IpoOieMaTHKe — pacrajaM JIENTOHOB H
aJIpOHOB.

3agauyu AUCHUTLIHHBI
- popmupoBanue y 00ydaromuxcs 6a30BbIX 3HAHUH 110 AIEKTPOCITa0bIM B3aUMOICHCTBUSM;
- popMHUpOBaHUE HABBIKOB JJISI PEIICHUS 3a]1ad.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTEeruo JOCTHKEHUS
[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-4.1 CnocoGen Bectu 0OMEH /A€JI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanum W HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bmageer HaBbIKAMH, HEOOXOOUMBIMHM IS

VK-4 CriocoGeH NpUMEHSTH COBPEMEHHBIE HalUCaHUs, IHCBMEHHOIO IIEpEBOJAa U PEAAaKTUPOBAHMS

KOMMYHMKATHBHBIE TEXHOJIOTHH, B TOM YUCJIE  |Pa3JIMYHBIX aKaJeMHYECKHX TeKCToB (pedeparos, occe,

Ha NHOCTPaHHOM(BIX) S3bIKe(aX), U1 0030poB, cTareil u T.1.)

aKaJIEMUYECKOTO U IPO(ECCHOHATIEHOTO YK-4.3 Criocoben NPEACTaBIAT PE3yNbTaTh

B3aUMOJICHCTBHS aKaJIeMMYeCKOW M IMpOoQEeCCHOHANBHON MESTENbHOCTH Ha
pa3IMIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYast

MEXIyHapOIHbIE




VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

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

OIIK-3.1 CrocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v [IpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl HCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

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

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HATh:
- reoputo [mamoy-Baiinbepra-Canama.
YMETh!
- BBIYMCIISITh BPEMEHA JKU3HU YaCTHII.
BJIaJICTh:

- MAaTCMAaTUYCCKUM arrapaTomMm KBaHTOBOM TCOpPHUHU TTOJIA.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI




4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 O dexr ['onacroyna. 2 1 4
2 Oddexr Xurrca. 2 1 4
Bo3oHHBIM CEKTOp CranpapTHOi
3 2 1 4
Mogenn.
4 ®epmuons! B CtangaptHoit Monenu. 2 1 4
5 CsoiictBa W- 1 Z-0030HOB. 2 1 4
6 CsoiictBa 6030Ha Xurrca. 2 1 4
7 B3aumoneiicTBusl U Macchl HEUTPUHO. 2 1 4
8 Ocummuisanuy HeUTPUHO. 2 1 4
VHuBepcaiabHOE ciaboe
9 HUBEpCATbH 1 ) 1 4
B3aMMOJICHCTBHE.
10 Pacmag mroona. 2 1 4
1 JlenToHHBIE W TONYJENITOHHBIE PacIajbl ) 1 4
ME30HOB 1 0apHOHOB.
12 |Pacmazgs! runeponoB u K- Me30HOB. 2 1 4
13 |CmemuBanue HelTpambHBIX K- ME30HOB. 2 1 4
14  |Pacmazs! Tay- JenToHa. 2 1 4
Pacmazpt OYapOBaHHBIX a/IpOHOB.
15 2 1 4
Pacniager B- Me30HOB.
Hroro yacos 30 15 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Oddexr I'onacroyna.

Henenopmupyemocts 4-GpepMHOHHOTO B3aUMOJCHCTBUS, TEOPHUS MACCHBHOTO BEKTOPHOTO 0030Ha,
spdext lonacTtoyHa — CHOHTAHHOE «HApPYLICHHE» CUMMETpUH, KupainbHas cummerpus KX/,
cootHomenue [onpndeprepa-TpeiiMana, pemaembie mpumepsl: U(1), O(3), SU(2).

2. D¢ddexr Xurrca.

Jlokaneras U(1), addekr Xwurrca, 6030oH Xurrca, yHHTapHas KanuOpoBKa, kaiauOpoBka Jlanmay,
R-kanuOpoBku.

3. bozonnslii cextop CrangaptHoit Mogenu.

JlokaneHas SU(2), narpaHkuaH BEKTOPHBIX TOJICH, XUTTCOBCKUI CEKTOp, «OXpaHHAs» CUMMETpPUS
SU2)xU(1), Teopust [1dmioy-BaitnOepra-Canama: XUTTCOBCKUH B KaTOPOBOYHBIN CEKTOPHI.

4. ®epmuonsl B CranaaptHoit Mogenu.




JleBrle u mpaBbie (epmuoHbl. Cnabble B3aWMONEHCTBUS JICNTOHOB M KBapkoB. DepmueBckas
koHcTaHTa @G, ompenenenue mapameTpoB SU(2)xU(1)-moxenu, HeWTpanbHBIE TOKH, TPEYTOJIbHBIC
AHOMAaJIMK: KBapK-JIENITOHHAs CAMMETPHsI, HEHTPaIbHOCThH aToMa Boopoaa u HeiitpuHo B CM.

5. CBoiictBa W- 1 Z-0030HOB.

Poxnenue u pactiagsl W- u Z-0030HOB.

6. CBoiicTBa 0030Ha XHUITCA.

Bozon Xwurrca: macca, pokaeHue, paciaibl.
7. B3aumMoelCTBUS M MacChl HEUTPUHO.

PaccessHue HEWTpPUHO Ha BIEKTPOHE, MTyOOKO-HEYIPYTroe paccesiHue HEWTPHHO Ha HYKIIOHE, Macca
HEUTPHHO.

8. Ocrmianuu HERTPUHO.

Ocuuuianuy 3MIeKTPOHHOTo HelTpuHO — skcnepumMenT KamL AND, conHeyHble HEUTPUHO, BIUSIHUE
BEIIECTBA, OCIHWUISAIMM MIOOHHOTO HEUTPUHO B Tay-HEHTpUHO — arMmochepHble HEUTPHHO,
YCKOpUTENbHbIE SKCIIEPUMEHTBI, CiTy4ail Tpex HelTpuHo (Marpuua PMNS).

9. YHuBepcanbpHOE C1aboe B3anMOICHCTBYE.

JleBbie 3apsbxenHbie TOku. Hapymenwe P- u C- m CP- uHBapHaHTHOCTH. YHUBEpPCAJIbHOCTh
3apsHKEHHOTrO ToKa. HeWTpanbHBIN TOK.

10. Pacmag MrooHa.

Ammutyna pacnaga. BepostHocTh pacnana. Pacman mossipp3oBaHHOrO MrooHa. KadecTBeHHOE
o0OcyXIeHue.

11. JlenTonHbBIC M MOJTYJICIITOHHBIC paciiaibl MC30HOB U 6apI/IOHOB.

UD- Tox u ero cBoiictBa. Pacniansl muoHoB. Pacnan HeiltpoHa. Pacniajasl, MHUIUUPYEMBIE US-TOKOM.
SU(3)- cummMeTpust B pacnajax TUIIEPOHOB.

12. Pacniazp! ruriepoHoB U K- Me30HOB.
Henenronusie pacniaapl runeponos. [Ipasuno AT=1/2. Henentonuslie pacnansl K-Me30HOB.
13. CmemmBanue HeUTpaIbHBIX K- ME30HOB.

Hapymenue CP. Ocummnsinuu HerTpansHbix K- Me30H0B. PazHocTh Macc HelTpanbHbix K- Me30HOB
n GIM- wmexanmsm. Hapymenune CP- cummerpum B pacnamax K- meszonoB. CP- HeueTHoe
CMeIlIMBaHue U npsimoe HapymeHue CP- cummerpun.

14. Pacniazs! Tay- JeNTOHA.

JlenToHHBIE pacmanel Tay-nenTtoHa. [lonyanpoHHBIE pacmanbl Tay-JenToHa. [IpoBepka I'MIOTE3bI
NyaJbHOCTH B paclajax Tay-JjelToHa.

15. Pacnagpl ogapoBaHHBIX aipoHOB. Pacmanbl B- Me30HOB.

» OuapoBaHHBIE aJ[POHBI, pacaaronmecs 3a cuéT cnabbIX B3aUMOJICHCTBUH.
* BpeMeHa jXu3HU O4apOBaHHBIX aJJPOHOB.



* T'mnoresa qyaJbHOCTH U CIIEKTAaTOPHOE MPUOIMIKEHUE.

* Hapymienne cieKTaTtopHOTro NPUOMMKEHUS B pacnaiax HeHTpaabHbIX D- Me30HOB.
» ['moonnoe ycunenue. OomeHHble 3 dekrhl. Cnabas aHHUTHIISAIHUSL.

* [lomaBnenwue ciaboi aHHUTHIISIIIUY B paciiagax B- Me30HOB.

+ [lapamerpuzanus marpuisl CKM.

+ CwmemmBaHue HeUTpanbHbIX B- Me3oHoB. Hapymenne CP- cummerpun B pacmnanax B- Me30HOB u
TPEYTOIbHUK YHHUTAPHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. Jlenronsr u kBapkwu [Texct] / JI. b. Okynb .— 7-e w3n. — [Hayunoe uzn.] — M. : JEHAH/, 2015
—352c.

2. Benenwne B kBaHTOBYIO TeopHio moiist [Tekcr] : [yaeonuk st By3oB] / M. Tleckun, . Hpenep ;
nep. ¢ aHmnL. nox ped. A.A. benasuHa, A. B. bepkoBa .— M. ; keBck : PerynspHas n xaoTndeckas
nuHamuka, 2001 .— 784 c.

3. Bwicoukuit M.U. Jleknuu 1o TeOpHH dIEKTPOCIA0BIX B3aumonencTuid, @u3mariut, M., 2011

JomnonHurensHas aureparypa

1. KBanToBas anekrpoaunamuka [ Texcr| , [Mmonorpadus] /A. U. Axuesep, B. b. bepectenkwii, -M.,
Hayka , 1969

2. KBanToBas anektponuHamuka [Tekct] : yue0. mocobue miist ctynenToB ¢us. crell. yH-toB / B. b.
Bepecrenkwuii, E. M. JIudum, JI. [1. [Turaesckuii .— 4-¢ usa., ucnp. — M. : ®uszmariur, 1989, 2001,
2002, 2006 .— 720 c.

3. KeanToBeie nons [Teker] / H. H. boronro6og, /1. B. lllupkos - M.®usmariut,2005
4. KeanroBast Teopus nons [Teker]. B 2 1. T. 1/C. Baitubepr , -M., ®uzmarnut, 2003
5. KBanToBas teopus nonst [Teker]. B 2 1. T. 2/C. Baitubepr , -M., ®uzmatiut, 2003

6. Beenienue B Teoputo panHeit Beenennotit : Teopus ropsiuero bonbmioro B3peiBa [Teker]/J1. C.
TopbyHos, B. A. Py6akos , -M., IEHAH/I, 2016

7. beépken JIx., pemn C.JI. PenstuBuctckas kBanroBas treopus. — T. I, II: Ilep. ¢ anrn. — M.: Mup,
1978.

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

http://arxiv.org

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[TpencraBnenue MaTepuaia Ha JOCKE W/WIN TPU TOMOIIH METUAIIPOEKTOpa.
9. MeTonuueckHe yKa3aHus 151 00y4aromMXcsi 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIs)

CTyneHT, M3y4alouMi TUCHUIUINHY, JODKEH C OJHOM CTOPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnapaToM, a ¢ JPyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIE ONPEIEICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUsS Pa3IM4HbIX 3a/ady.

VYeneniHoe OCBOcHHE Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITeTIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B paboduei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceOsl:



— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeAgaracMbiX CTyIEHTaM Ha JIEKUUAX U IPAKTHUYECKUX 3aHITHAX;

— IPU HEOOXOAUMOCTH MOATOTOBKY K MPAKTUYECKUM 3aHITHSAM, KOJJIOKBHYMaM, YK3aMEHY.
ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIie
3ajad.

BaxxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaija, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
JIEKTOPY WJIU IPENOJIaBaTeIN0, BEAYIEMY NPAKTUIECKHUE 3aHATHS.



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 QpyHnaMeHTAIBHBIX B3aUMOACHCTBUHN U (U3NKU IIEMEHTAPHBIX YaCTHUI]
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH
PaspaGorunkm:

M.J. Beiconkuii, 1-p ¢u3.-Mar. Hayk, npodeccop
C.U. ToayHoB, kaua. ¢pu3.-MaT. HAyK



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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa MHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aUMOJCHCTBUS

VYK-4.1 CnocobeH BecTn OOMEH JIeJI0BOM WHGopMaiuel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, IMHChMEHHOTO TIEPeBOJa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, crarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKON M TNpOo(EeCCHOHANBHON AEATENbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

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

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH  cBoeil  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOUpaTh 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 aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBAECT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN




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 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOJIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC NU3YUCHUA JUCIIUITIIMHBL <(3J1€KTpOCJ'Ia60€ B33.HMO,I[CI710TBI/I6>) 06yqa10m1/11710;1 JOJIKCH:

3HATh:

- reoputo [mamoy-Baiinbepra-Canama.
yMeThb:

- BBIYMCIISITh BPEMEHA JKU3HU YaCTHII.
BJa/IeTh:

- MAaTCMAaTUYCCKUM arrapaTomMm KBaHTOBOM TCOpHUU TTOJIA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

BOHpOCLI JJIsL Ooiee FJ'Iy6OKOFO CaMOCTOATCIIbHOTO U3YUYCHUA:

. Henenopmupyemocts 4-hepMHOHHOTO B3aUMOJICHCTBUS,

. Teopust MaccUBHOTO BEKTOpPHOTO 6030Ha

. O¢dext ['onacToyHa — CHOHTaHHOE «HAPYIIEHHE» CHMMETPUN

. Kupansnas cummerpust KX/[

. Coornomrenue 'onpabeprepa-Tpeiimana

. Oddexr Xurrca.
. Jloxanenas U(1)
. Oddexr Xurrca
0. bo3on Xwurrca

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

1
2
3
4
5
6. Pemaemslie mpumepst: U(1), O(3), SU(2).
7
8
9
1

1. dano omHo BemecTBenHoe moie B $1+1$ nmpocTpancTBe ¢ ABySIMHBIM NOTEHIHAIOM Jiambaa ¢u B 4,

MOJIy4YUTh CTAaTHUECKOE pelieHne (KHHK).

2. B $O(3)$ curma-mozenu HaiiTi MaccoBblii criekTp. Kakum oOpa3oM B3auMOEiCTBHE TOJIICTOYHOB
OKa3bIBACTCsI MIPOTIOPLIUOHAEHBIM UX UMITYJIbcaM?

3. B abeneBoit Mozenu Xurrca: noiryuyuTs GOTOHHBIN npomnaratop B Rxi kanubGpoBke.

4. Jns pacnpocrpaHeHus
MuxeeBa-CMmupHoBa-BosibdenmTeiina.

HEUTPUHO B

BCIICCTBC BBIBCCTHU

bopmyimy

5. Tloka3are, 4TO TpU KAUIMOPOBOYHOM IMpPeoOpa3oBaHWU BEKTOPHOTO MOJs B TeopuH SHra-Mwusica
CBSI3HOCTb MIPeoOpa3yeTcsi NPUCOCAMHEHHBIM 00Pa3oM.

6. BeruucnuTh mupuHy pacnaga Z-0030Ha B aIJpOHBIL.

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

o0yuyarommxcst




YautapHas kanubpoBka, kanuoposka Jlanaay, R-kannOposku.

bozonnsrit cextop Crannapraoit Moaenu.

Jloxanpnaas SU(2),

Jlarpanxuan BEKTOPHBIX IOJIEH,

XWUITCOBCKUM CEKTOP.

«OXpaHHAasD CUMMETPUSI.

SU(2)xU(1) teopus [mamoy-Baiinbepra-Canama: XUrrcoBCKUid M KaTHOPOBOUHBIN CEKTOPBHI.
®epmuons! B Ctangaptaoit Monenu.

JleBble 1 mIpaBble EPMHUOHBL.

el A i o

0. Cnabbie B3aMMOJICHCTBHS JICITOHOB M KBAPKOB.

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner 1:
1 ®epmuenckas koHcTaHTa G
2 Ompenenenne napametpoB SU(2)xU(1)-monenu

buner 2:
1 HeiiTpanbHble TOKU

2 TpeyrombHble aHOMAaJIMHU: KBapK-JICNTOHHAs CHMMETpPUs, HEHTPaJbHOCTh aroMa BOIOpOJA H
HeiiTpuHo B CM.

Kputepun onennBanus

Onenka "ommuno" (10 Gasos) BBICTABJISIETCS  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha MPAKTUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPAaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHENUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.



Omnenka "HEyJOBIETBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
YacTH OCHOBHOTO COJEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHo" (1 0ami) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX

0a30BBLIX MOHATUH JUCHUIIIIMHBI U BOO6H_IG HC HMMCCT HABBIKOB PCHICHUSA THUIIOBBIX MPAKTHUYCCKUX
3aJga4.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu mpoBeneHUH OLIEHMBAHUS 3HAHUI OOy4aromeMycs MpPEJIOCTABISIETCS BpeMsl Ha TOATOTOBKY Ha
ycMmoTpeHue mpernopasarend. Omnpoc oOydaromierocss Ha 5K3aMeHe He JOJDKEH IPEBBIIIAaTh OJHOIO
acTpoHOMHYeCKOro vaca. OICHWBaHWE 3HAHUI MPOM3BOAUTCS B COOTBETCTBHUHU C BHINICYKa3aHHBIMHU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUIIIIMHBL.



