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

YTBEPKAEHO

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

A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

Mo JUCHUIJINHE: DnekTpociadoe B3auMOJICHCTBIE
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
®usrex-KJIacTep akaJIeMUYECKON U HAyYHON Kapbhepbl

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

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 cocTaBuiu:

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

[Iporpamma obcyxneHa Ha 3aceqannn Ou3rex-kiacrepa akageMuueckol 1 HayqHol kapeepbl 04.06.2020



AHHOTANMA

Cozmannass Oupuko Pepmu B 1934 romy Teopus JOATO CIYKHJIAa OCHOBOH JIISi HM3Y4YCHUS CIaOBIX
B3aUMOJICHCTBUI. bBBUIO yCTAaHOBIEHO MHOTO BaXKHEHIIMX CBONCTB CIa0OTO B3aWMONICHCTBUS: €O
YHHUBEPCAITBHOCTbD, HapylIeHue npoctpancreennoi (P), 3apsnosoit (C) u komOuHuposanHoii (CP) yetHOCTEHH,
MHoroe apyroe. B To xe Bpems Obl10 00Hapy>keHO, uyTo Teopus PepMu HeNepeHOPMHUpYeMa, U UHTEHCUBHO
BEJINCh TIOMCKM 3aMEHSIONIEH €€ Ha MalbIX paccTosHUSIX Teopud. OHM yBEHYANNCh IOCTPOECHHEM
MEPEHOPMHUPYEMOH KaIHOPOBOYHOHN TeOopHH, 0ObeIMHUBILEH clIa0ble U JEKTPOMAarHUTHBIE B3aUMOACHCTBUSI.
[TepeHocunkom Ci1aObIX B3aMMOJCHCTBHIA SBISIOTCS TsDKesbie BekTopHbie $W$- u $Z$-6030HbI, OTKpBITHIC
sKcniepuMeHTanbHo B 1983 roamy, depe3 maTbaecar ser mocie paborel depmu. Diexrpocnadbas Teopus
seisiercst yactbio CranmaptHoit $SU(3) \times SU(2) \times U(1)$ Mogenu, oObsCHsOIICH BCe U3BECTHBIC
CBOWCTBA 2JIEMEHTAPHBIX YaCTHII.

XHWITCOBCKMI MEXaHW3M TEHEepall MacCc KBapKOB, JIEITOHOB M MPOMEKYTOYHBIX OO030HOB 00OecrieunBacT
HEPEHOPMHUPYEMOCTb  AEKTPOCIa0bIX B3aMMOAEHCTBUH, OJHOBPEMEHHO HPEACKa3blBasi CYyLIECTBOBAHHUE
CKaJIIPHOW YacCTHIBI -- XUITCOBCKOro 0o3oHa $HS, oOnapyxenHoit B 2012 roxy Ha 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 YacThi0 MOATOTOBKH JIOOOT0 CIEHHUaTuCcTa B OOJIACTH COBPEMEHHOM (M3MKH YaCTHII.

Bropas uacte Kypca mocBsiieHa Oonee TpaJuLMOHHON IpoOneMaTHKe — 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 Ananuzupyer npoOJIEMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
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 CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHOH opMax Ha rocylIapcTBEHHOM SI3bIKE
Poccuiickoii ®enepauuy U HE MEHEE 4YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS

VK-4 Crioco0eH IpUMEHSTH COBPEMEHHBIE HalMCaHUs, NHCBMEHHOTO TMEepEeBOa W PEAAKTUPOBAHUS

KOMMYHHMKATHBHBIE TEXHOJIOTHH, B TOM YUCJIE  |Pa3JIMYHBIX aKaJeMUYECKMX TEKCTOB (pedeparos, 5cce,

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

aKaJIEMUYECKOTO U IPO(ECCHOHATIEHOTO YK-4.3 Crnocoben MIPECTABIATD PE3yNbTaTh

B3aUMOJICHCTBHS aKaJIeMUYeCKO M TNPO(EeCCHOHANBHONW MESTENbHOCTH Ha
pa3IMIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYast

MEXIyHapOIHbIE




YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CPEICTBA
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 cHocoOGH  HCIONb30BaTh B
mpoeCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 0600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
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 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  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH 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 aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH 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 CrniocobeH TpUMEHSTh 3HaHWS B  0O0JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
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 CnocobeH NpUMEHATh TeopeThueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

[MK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3yabTaToB
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:
teoputo [ mamoy-Baiinbepra-Canama.
YMETh!
BBIUMCIIATH BPEMEHA JKU3HU YaCTHIL.
BJIaJICTh:

MAaTCMaTU4CCKUM amriapaTomMm KBaHTOBOM TCOpHUHU IOJIA.

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 2 3
2 Oddexr Xurrca. 2 2 3
Bo3oHHBIM CEKTOp CranpaptHOi
3 2 2 3
Mogenn.
4 ®epmuons! B CtangaptHoit Monenu. 2 2 3
5 CsoiictBa W- 1 Z-0030HOB. 2 2 3
6 CsoiictBa 6030Ha Xurrca. 2 2 3
7 B3aumoneiicTBusl U Macchl HEUTPUHO. 2 2 3
8 Ocummuisanuy HeUTPUHO. 2 2 3
VHuBepcaiabHOE ciaboe
9 HUBEpCATbH 1 ) ’ 3
B3aMMOJICHCTBHE.
10 Pacmag mroona. 2 2 3
1 JlenToHHBIE W TONYJIENTOHHBIE pacHabl ) ) 3
ME30HOB U 0apHOHOB.
12 |Pacmazgs! runeponoB u K- Me30HOB. 2 2 3
13 |CmemuBanue HelTpambHBIX K- ME30HOB. 2 2 3
14  |Pacmazs! Tay- JenToHa. 2 2 3
Pacmazpt O4apOBaHHBIX aJ{pOHOB.
15 2 2 3
Pacniager B- Me30HOB.
Htoro gacos 30 30 45
[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-(epMHOHHOTO B3aUMOJCHCTBUS, TEOPHUsS MAcCHBHOIO BEKTOPHOIO 0O030HA,
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 B3aWMOICHCTBHS JIENTOHOB M KBapkoB. (DepmueBcKas
koHcTanTta G, ompexaenenue mapamerpoB SU(2)xU(1)-momenu, HeHTpaldbHblE TOKH, TPEYTOJIbHBIE
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 HEWTPHHO Ha BIIEKTPOHE, TIyOOKO-HEYIIPYroe paccessHue HEMTPHUHO Ha HYKJIOHE, Macca
HEUTPHHO.

8. Ocrmianuu HERTPUHO.

OcuMyuIALnny 3IIEKTPOHHOTO HeHUTpuHO — 3kcnepuMenT KamLAND, conHeuHble HEHTPUHO, BIUSHHUE
BEIIECTBA, OCIHMUJUIAIMUA MIOOHHOTO HEHTPUHO B Tay-HEUTPHUHO — arMocdepHble HEHUTPUHO,
YCKOpUTENbHbIE SKCIIEPUMEHTBI, CiTy4ail Tpex HelTpuHo (Marpuua PMNS).

9. YHuBepcanbpHOE C1aboe B3anMOICHCTBYE.

JleBbie 3apsbxenHbie TOkM. Hapymenwme P- m C- m CP- MHBapHaHTHOCTH. YHUBEPCaJbHOCTH
3apsHKEHHOTrO ToKa. HeWTpanbHBIN TOK.

10. Pacmag MrooHa.

Ammutyna pacnana. BeposTHOCTh pacmana. Pacnam monsipu3oBaHHOrO MiooHa. KauecTBeHHOE
o0OcyXIeHue.

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

UD- Tok u ero cBoiicta. Pacnanel nuonoB. Pacnan HeliTpona. Pacnanbl, HHUIIUUPYEMBIE 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. Ocunmmnsinun HertpanbHbeix K- Mme30H0B. PazHocTs Mace HeliTpanbHbiXx K- Me30HOB
n GIM- wmexanusm. Hapymenwe CP- cummerpum B pacmagax K- meszonHoB. CP- HeueTHoe
CMeIlIMBaHue U npsimoe HapymeHue CP- cummerpun.

14. Pacniazs! Tay- JeNTOHA.

JlenToHHBIE pacmanel Tay-nmenToHa. [lomyaapoHHsle pacmaasl Tay-jientoHa. IIpoBepka rumoress
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.

+ CwmemmuBaHue HeWTpaidbHBIX B- Me3onoB. Hapymenue CP- cummeTpun B pacmanax 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, M3y4aouMidi IUCHUIUIMHY, JAOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM INOHATHUHHBIM
anmnapaToM, a ¢ JPyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
B pesynerare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
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 y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB HA BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

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

— IPU HEOOXOAUMOCTH MOATOTOBKY K MPAKTUYECKUM 3aHITHSAM, KOJJIOKBHYMaM, YK3aMEHY.
ITokazareneM BIQAECHUS MaTepUaIOM CIYXKHUT YMEHHE pemars 3aaadu. ns GopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3ajad.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYeCKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU 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

®dusrex-KiIacTep akaJIeMUUeCKOl 1 HayqHOU Kapbepbl (DyHIamMeHTanbHbIe
B3aUMOJICHCTBHS U (PU3UKA IIEMEHTAPHBIX YACTHIIL)

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH
PazpaGoTunkm:

M.U. Beicoukwit, 1-p ¢u3.-Mar. HayK, mpodeccop
C.U. T'ogyHoB, kaHA. ¢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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

YK-4.1 CnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpeBofla W PpPEeAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, crarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJIeMUYeCKOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
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 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HaHUS B 00JacT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHambHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 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
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBAaHNN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
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:

teopuro [mamoy-Balin6epra-Canama.
yMeTh:

BBIYHCIIATH BPEMEHA JKU3HU YaCTHII.
BJIAJIETh:

MAaTCMaTU4CCKUM amrapaTomMm KBaHTOBOM TCOpHUHU IOJIA.

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

BOHpOCLI JJIsL Ooiee FJ'Iy6OKOFO CaMOCTOATCIIbHOTO U3YUYCHUA:

HemnenopmupyemocTs 4-(hepMHOHHOTO B3aUMOJIEHCTBUS,

TCOpHUA MAaCCUBHOI'O BCKTOPHOIO 0030Ha

3(1)(1)6KT FOJ'I,I[CTO}/Ha — CIIOHTAHHOC «HAPYUICHUC» CUMMCTPUU

kupanbsHas cummeTpust KX/1

cootHoienue [onbnoeprepa-Tpeiimana

Oddext Xurrca.

Jlokanbnas U(1)

addexr Xurrca
0 6030H Xurrca

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

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

o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:
Jloxanpnaas SU(2),
JlarpaH’KuaH BEKTOPHBIX I10JIeH,
XUITCOBCKUI CEKTOP

«OXpaHHAasD CUMMETPUS

®epmuons! B CtangaptHoit Monenu.

O 00 9 N i A W N —

JleBble U mpaBble (EPMHOHBI

YHHTapHAas KaauOpoBka, kannopoBka Jlannay, R-kanubpoBku.
bozonnsrit cextop Crannapraoit Moaenu.

SU(2)xU(1) teopus [amoy-Baiinbepra-Canama: XUrrcoBCKuid M KaTMOPOBOUHBIN CEKTOPBHI.




10 cnaOble B3aMMO/ICHCTBHS JICITOHOB ¥ KBAPKOB

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. Mano omHo BeriectBenHoe nojie B $1+1$ npocTpancTBe ¢ ABySIMHBIM MOTEHIMAIOM JiamOaa ¢u B 4,
MOJYYUTh CTATUYECKOE pelieHue (KUHK).

2. B $O(3)$ curma-moznenu HaiiTH MaccoBbIi criekTp. Kakum oOpa3om B3anMOAEHCTBHE TOJNJICTOYHOB
OKa3bIBAETCsl IPOIIOPLIUMOHATIBHBIM X UMITYJIbcaM?
3. B abeneBoit Mosienn Xurrca: monyuuTh GOTOHHBIN npomnaratop B Rxi kanuOposke.

4. Has pacIrpocTpaHeHus HEUTPHUHO B BEILIECTBE BBIBECTH bopmyiy
MuxeeBa-CMmupHoBa-Boibdenmreiina.

5. Iloka3zarp, 4TO MpH KAIMOPOBOYHOM IMpPE0Opa30BaHUKM BEKTOPHOTO TOJIsi B Teopuu SHra-Muica
CBSI3HOCTH MTPeoOpa3yeTcsi MPUCOCAMHEHHBIM 00Pa3oM.

6. BeruucinTh mupuny pacnajna Z-0030Ha B aJ[pOHbIL.

[TpumMepsl 3K3aMEHAIIMOHHBIX OUJICTOB!
buner 1:
1 ®epmuenckas koHcTaHTa G
2 Ompenenenne napamerpoB SU(2)xU(1)-monenu
buner 2:
1 HeiiTpanbHble TOKU
2 TpeyronpHble aHOMANWU: KBApPK-JENTOHHAS CHUMMETpPUS, HEHTPAJbHOCTH aroMa BOAOpOAa H
HelitpuHo B CM.
buner 3:
1 CgoiictBa W- 1 Z-0030HOB.
2 Poxnenue u pacnansl W- u Z-6030HOB.
buner 4:
1 CsoticTBa 6030Ha XUrrca.
2 bo3on Xurrca: macca, poxAeHUE, pacnaibl.
buner 5:
1 B3aumonelcTBHS U MAaCChl HEUTPHUHO.
2 PaccesgHue HEHTPUHO Ha DIEKTPOHE.

Kputepun onennBanus
Onenka "ommuno" (10 GayoB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (8 0OamioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET Marepuall, TpaMOTHO U
[0 CYIIECTBY H3J1araeT ero, yMeeT NPUMEHSTH MOJy4YCHHbIC 3HAHMS Ha MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[I0 CYILLECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Omnenka "xopomio" (5 06ayuioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAeT MaTepuall,
IrpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHWS HA NPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.



Omnenka "ynoBrneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
YacTH OCHOBHOTO COJICPXKaHWS Y4EeOHOH MpOorpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

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

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

[Tpu npoBeneHUH OIICHWUBAHUS 3HAHWI OOy4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMmoTpenue mnpemnoaasarens. Omnpoc oOywaromerocs Ha 3K3aMeHEe HE JOJDKEH IPEBBIIATh OIHOTO
acTpoHOMHYeCKOro 4aca. OIeHWBaHHE 3HAHUHN NPOU3BOAMTCS B COOTBETCTBHU C BBIIICYKa3aHHBIMU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUIIIIMHBL.



