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)

MO0 AMCIUIIHHE: Hexotopsie BOnpoCkl TeOpeTUIECKOl (pru3nku
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

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

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
5 (ocennwuit) - luddepeHpoBaHHbIH 3a4eT

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

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

CamocrositensHas pabora: 30 gac.

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

[Iporpammy coctaBui: A.T. CemeHOB, KaH]l. pU3.-MaT. HAYK

[Iporpamma obcyxaeHa Ha 3aceqanuu kKadenpsl npodieM ¢usuku u actpodpusuku 25.05.2020



AHHOTANMA
Kypc nocesimén nomydennto (yHAaMEHTaIbHBIX 3HAHWUN B 00JACTH TEOPETUYECKOW (DU3UKU M OCBOCHHIO
O0IIMX METOIOB TEOPETHYECKOTO OMHMCAHMS KIACCHYECKHX M KBAHTOBBIX CBOWCTB Pa3IMYHBIX (PU3MUECKHX
cucreM. M3ydarbest OyayT Kak (pU3MUECKUE METOJBI, TAKKE KaK TEOPHs BO3MYIIECHHI U KBAa3UKIIACCHKA, TaK
MareMarnyeckue (acUMITOTHYECKHE METOABI U Jp.). Bce oOmme Metombl OymayT M3y4yarhCsi B KOHTEKCTE
HECKOJIbKUX KOHKPETHBIX (PH3MYECKHX 3a]a4 U3 Pa3IHYHbIX 00JIacTei (QU3UKY.

1. leau u 3apauu

Meap AUCUMNIMHBI
OcBoenne cryaeHTamMu (yHAaMEHTAJIBHBIX 3HAHWH B 00JACTH TEOpETHYECKOW (DM3WKH, H3ydeHHE
CIIOCOOOB TEOPETUYECKOTO OIMMCAHUS KIACCHYECKHUX M KBAHTOBBIX CBOMCTB PAa3IUYHBIX (PH3HMUECKUX
CHCTEM, a TaKXKe MOJTy4YeHHE HaBBIKOB MPHUMEHEHNUS JaHHBIX 3HaHUI Ha npaktuke. Kypce npenmonaraer
M3ydYeHHUE HECKOJIbKUX 3aJ1a4 U3 pa3inyHbIX obmacteil pusnku.

3agaum AUCHUILUIMHBI
* QopmupoBanue 0a30BBIX 3HAHWHA B 0O0JACTH TEOPETUYECKOH (U3UKH, KOTOPBIE BIOCIEICTBUH
TIO3BOJISIT CTYJCHTaM MPOBOAUTH MCCIIEOBAHUS B TAKMX OOJACTSIX COBPEMEHHOW (DM3HMKH KaK (hH3HKa
KOH/IGHCUPOBAaHHOTO  COCTOSIHUSI ~ BEIIeCTBa, (H3MKa  (yHIAMEHTAJIBHBIX  B3aUMOJCHCTBHIA,
TeopeTuueckas acTpodusuka;
* 00yueHHE CTYJCHTOB METO/IaM TEOPETHUECKOil (PM3MKN Ha IpUMepax MOAETBbHBIX 337a4 (JacTUIla Ha
KOJIbLIE W JIp.) U peajJbHBIX (U3NUECKUX sBICHUI (dpdekr AapoHoBa-boMa, KBAHTOBBINA IMapagIoKC
3eHoHa U 1Ip.);
* (opMupoBaHHE MOAXOAOB K BBHIMOJHEHUIO HCCIEJOBAaHMN CTYJCHTAaMH B OOJAcTH TEOPETHUYECKOM
(GU3UKH 1 acTPOPH3UKH B paMKax BBITYCKHBIX pa0OT Ha CTENeHb OaKaiaBpa.

2. Ilepeyens opMupyeMBbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

YK-1 CriocoGeH ocymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

YK-3 CrnocoGen ocyniecTBIsITh COIMABLHOE VYK-3.2 BzaumoneicTByeT ¢ OpPYrMMH YJ€HAMH KOMaHbI
B3aMMOJICHCTBHE U PEaIM30BbIBATE CBOIO POJIb B | IS JOCTUKEHHUS TIOCTABICHHON 3aa4l
KOMaH/JIe

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0iactu (cdepe) npodeccHoHaNBHON NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U UHTEJUIEKTYaabHOIO aHalu3a MH(OpPMalUM I[IPU PELICHUU
00paboTKy HayYHO-TEXHUYECKOH U (MJIH) 3a]1a4 MPO(PECCUOHANBHON NESTENLHOCTH

TEXHOJIOTMYECKON nHpopMaruu 11 petenus  (OITK-4.2 3HaeT OCHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKON
(GyHIaMEHTANBHBIX ¥ IPUKJIAIHBIX 33129 U (MAM) TEXHOJNOTHMYECKOM wuH(popManmuu B 001acTH

npoecCuoHaTbHON e TEIHHOCTH




OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/bl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

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

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

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MAJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTAX

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
X0JIe HayYHO-HCCIIe0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOYCHMS )

I[IK-2.2 YMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHUCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0Ka3aTeNbCTBA, HAYYHbIE MPOOIEMBI M HX
pelieHus] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoeCCUOHANBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOW

dhopme

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIMHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb:

¢ MCCTO U pPOJib 06H_[I/IX BOIIPOCOB HAYKU B HAYYHBIX UCCIICAOBAHUAX,

YMETB:

COBpPEMEHHBIE TPOOIEMbl (PU3UKH, MATEMATHKY;

TEOPETHYECKUE MOACTH (PYHIaMEHTAIBHBIX MIPOIIECCOB U SBJICHUI B (DU3UKE;
COBPEMEHHBIE ITOJXO/Ibl K TEOPETUYECKOMY OIUCAHHIO (PM3UYECKUX SIBJICHHIA;
MPUHIIMITBI CAMMETPHH U 3aKOHBI COXPAHCHHS;

HOBEHIINE OTKPBITUS €CTECTBO3HAHHUS;

0 B3aUMOCBS35X U (PyHJaMEHTAILHOM €IMHCTBE €CTECTBEHHBIX HAyK.

3(1)(1)6KTI/IBHO HCII0JIb30BAaTh HA MPAKTUKEC TCOPCTUUYCCKUC KOMIIOHCHTBI HAYKHW: TTOHATUA, CYKACHU,

YMO3aKITFOUCHUS, 3aKOHBI;

BJIAJIETD:

MIPENCTAaBUTh TAHOPAaMy YHHUBEPCAIbHBIX METOIOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMUS;
MIPOU3BOAUTH TEOPETHUECKOE ONMUCAHUE PA3TUIHBIX (PU3UUECKHX SIBICHUIL.

COBPEMEHHBIMH METOIaMHU TEOPETUUECKON (DU3HKH;
Hay4YHOH KapTUHOM MUpa;
HABBIKAMH CaMOCTOATEIBHOTO TEOPETUYECKOTO aHaIn3a (PU3NUECKUX SBICHHMA.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.



No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora

1 OcHOBaHMS KBAHTOBOW TEOPUU 4 2

2 @YHKIIMOHAJIBHBINA HHTErpal B 12 6
KBaHTOBOM MEXaHUKE

3 OcHOBaHMsI KBAaHTOBOM CTaTHCTUYECKOU 4 )
¢$uznkn

4 @YHKIIMOHAJIbHBIN HHTErpal B 10 5
CTaTUCTHUYECKON (PU3UKE

5 Yacruna Ha KoJblie 6 3
Tomonornyeckue peuieHuss B TEOpUU

6 nonss W (pu3MKe KOHIACHCHPOBAHHOTO 14 7
COCTOSIHUS

7 OTKpBITBIE KBAHTOBBIE CHCTEMBI 10 5

Hroro yacos 60 30

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. OcHOBaHMsI KBAHTOBOW TEOPUHU

1) JlarpamxkeB Qopmanusm B kinaccuueckoi ¢usuke. ['aMmiIbTOHOB (opMaiu3M B KIACCHYECKON
¢uznke. Kitaccuueckoe mpoCcTpaHCTBO COCTOSIHUNA. [ aMHIBTOHOB (OpMann3M B KBAaHTOBOU (U3HKE.
KBantoBoe mnpocTtpaHcTBO cocrostHud. KBaHTOBhIe HaOmomaemble. COOTBETCTBUE  MEXIY
KJIACCUYECKOM U KBAHTOBOU TEOPUSMMU.

2) Paznuunble 0a3uchl B KBAaHTOBOM MeXaHUKe. BbrunciieHre MaTpruyHBIX 2JIEMEHTOB HAOIIONAEMBbIX.
DBomonus B KBAaHTOBOW MexaHuke. Omeparop 3Boouuu. T-ynopsiioueHHas SKCIIOHEHTA.

2. OyHKIMOHAJIBHBIN UHTETPANI B KBAHTOBOM MEXAHHKE

1) Iloctpoenne (HyHKIMOHAIBHOTO MHTETpaja UCXOIs M3 omeparopHoro dopmanusma. JuckperHas
¢dbopmMa 1 HeTIpepBIBHBI ITpeaes.

2) llomyuenue (YHKUMOHAIBHOTO HWHTErpaja ¢ JelcTBUEM B JarpamkeBoil ¢opme. CBs3p ¢
Kiaccudeckou teopueil. crounuku. T-ynopsinoueHHbIE KOPPEIATOPBI KaK PEe3yJIbTar BEIYUCICHUS C
MOMOILBI0 (DYHKIMOHAJIBHOTO HHTETpaIa.

3) Pemenue 3amaum o cBoOomHOW uyactuue. KBasukiacCHYeCKMH METOI  BBIYHCIICHHUS
(YHKIMOHAIBHOTO HWHTErpaja. Poiib SKCIOHEHTHl Kak JIMAMPYIOLIETO BKJIaJa M BO3HUKHOBEHHE
(bYHKIIMOHAJIBHOTO I€TePMUHAHTA.

4) OyHKIMOHANBHBIEC IeTepMUHAHTHI U TeopeMa [enbdanaa-Arnoma. OOUmiA OTBET ST AMILUTATYIBI
nepexoja B KBa3UKIACCUYECKOM MPUOIMKEHUH.

5) Tounoe pewmeHue 3afadv O TAPMOHUYECKOM oOcuMUIATOpe. Teopusi BO3MYIIECHHH Ha SA3BIKE
(bYHKIIMOHATIBLHOTO MHTETpaa. AHrapMOHHYECKHUE MOIPABKH.

6) KBazukiaccrueckasi IJIOTHOCTh COCTOSTHUM B KBAHTOBOM MCXaHHKE.

3. OcHOBaHMsI KBAHTOBOW CTaTUCTUYECCKON QPU3NKU

1) Yucteie u cMmemanabie cocTOsiHUSA. COCTOSHUS CIOKHOW CHCTEMBI M TOJCUCTEMBI. TeH30pHOE
npousBefeHne. Marpuiia TUIOTHOCTH. MaTpuiia MIOTHOCTH TMOACHUCTEMBI. OBONIOIHS MaTPHUILBI
miotHocTH. M3mepenue. KBanToBbIl mapaqokc 3eHOHA.



2) Pacnpenenenne I['m60Oca. MaiybapoBckue KOppensTOPbl W HMX CBOWCTBA. AHAIUTHYECKOE
MPOJOJDKCHUE.

4. OYHKUMOHATBHBIA UHTErPall B CTATUCTHUECKON (U3NKE

1) OyHKUMOHANBHBIA HHTETpall BO MHHUMOM BpeMeHH. EBknmmoBo neictBue. McTouHuku u
MaIy0apoBCKHE CpeTHHE.

2) ToyHoe pelleHue A FapMOHMYECKOIO OCLIULIATOpa. Teopust BO3MYILEHHUSI U aHTapPMOHUUYECKUE
MOTPaBKH.

3) 3agava o pacIICIVICHHH OCHOBHOTO COCTOSIHUS B JIByXBSIMHOM noreHuuane. IlocraHoBka 3amauun
1 KBa3HMKJIACCUYECKUI NOAXO K €€ peleHnto. FTHCTaHTOH.

4) IByxXbAMHBIN OTEHIHAN, YacTh 2. J[elicTBue nHCTaHTOHA. MIHTerpupoBaHue 1Mo HyJlIeBOH MO/IE.

5) JByXbsIMHBIM MOTeHUMaN, dYacTh 3. Brlumcinenne penyunupoBaHHOTO (YHKIHOHAIBLHOTO
OIIpeNIeNIUTENII U IPEA3KCIIOHEHLMANbHOro MHoOXkUTes. [lomyueHne M aHaln3 OKOHYATEJIHLHOI'O
OTBETA.

Cemecrtp: 6 (Becennuit)
5. YacTniia Ha KOJNBIIE

OcHOBaHMsI KBAaHTOBOM 3JEKTpOAMHAMUKU. JlarpaHkuaH YacTULl B 3JIEKTPOMAarHUTHOM IIOJIE.
'aMunbTOHMAaH YacTHLBI B 3JEKTPOMarHuTHOM moje. Hwmmynbc yactuusl B nosne. Omeparop TOKa.
KannbpoBouHasi ”HBaApUAaHTHOCTh KBAHTOBOM TEOPUH.

Pentenne 3amaum o0 YacTHIle HAa KOJIbLie B omnepaTtopHoMm ¢opmanuzMe. CoOCTBEHHBIE COCTOSIHHUS.
Crarcymma. CpenHre 3Ha4eHHS OT HaOmogaeMbIx. CTaTUCTHKA TOKA.

Pemtenne ¢ moMombl0  (QYHKIIMOHAIBHOTO WHTErpana. VHTerpupoBaHue 10 KOMIAKTHOM
nepeMeHHod. Yucno Hamorok. Tomonmormueckuid xapakrep B3aumozeiictBus ¢ OMII B 3amaue.
ITpeoGpazosanue ITyaccona u cormacoBaHue OTBETOB, MOTYUYEHHBIX B 000MX IMOIXOAAX.

6. Tonmonornueckue petIeHus B TCOPUH Mo U GU3MKE KOHIACHCUPOBAHHOTO COCTOSIHUS

Krnaccuueckue CONMTOHBI M yeIUHEHHBIC BOJHBL Torojorunyeckue MHAEKCH. COIMTOHBI B MOJEIH
Cunyc-l'opnona.

MuoromepHble pemenns. Teopema Bupuana. TOMONOTHYECKUE CEKTOpa M TOMOTONMYECKHH KIIacc
noneBol koHpuryparuu. Henmuneiinast O (3)-Mo/ieb: U30TPOITHBINA (eppOMarHeTHK

l'omoTonuueckoe paccCMOTpPEHHE CHCTEM KOHIEGHCHPOBAaHHBIX cpel. Buxpum AOpukocoBa B
CBEpXIIPOBOAHMKAX. B3aumonelcTBue BUXpel B KBa3UJIBYMEPHBIX CBEPXIPOBOAHUKAX. DU3ndeckue
CJICACTBUS HAIMYHS BUXPEH B CBEPXIIPOBOAHMKaX. COMPOTHBIICHHE.

Hepexon Bepe3I/IHCKOF0—KOCTepJ’IPILIa—Tay.TICCCﬁ " Cro MpOoABJICHUA B IBYMCPHBIX CBCPXITPOBOJHUKAX.

[Mpockanp3piBanus  (a3pl B  KBa3HOJHOMEPHBIX CBEPXIIPOBOAHWKAX. JlyajabHbIE II€pEeMECHHEIC.
BKT-nepexon n pa3pyueHne cBepXIpoBOIUMOCTH B KBA3HOIHOMEPHOM CIIydae.

KaBHTOBaHue cratmueckux pemieHuid. OOIMe MPUHIUIIBI KBa3UKIACCHUECKOTO KBaHTOBaHMA. KuHK
B 1+1 m3MepeHusx u ero BO30yKIEHHBIE COCTOSHUS.

Tononoruueckue peuicHud B KaJ'II/I6pOBOLIHI>IX TCOpUAIX. MosHononb TXOO(i)Ta—HOJ'ISIKOBa.
7. OTKpBITBIC KBAaHTOBBIC CUCTCMbI

OTKpBITHIC KBAaHTOBBIC CHUCTEMBI. baHs. YpaBHeHHE Uil PEAYyLHPOBAHHOW MAaTPHIBI IIOTHOCTH
CHCTEMBI B IPUCYTCTBUU OaHHU.

Vpasuenune Jlunnonana. Cyneponeparop Jlunaonana. OcHOBHBIE CBOMCTBA ypaBHeHHs JImHnOmana.
[Tonyyenue ypaBHeHuii Ha HaOmonmaemble. CranuoHapHOe penieHHe ypaBHeHus JIuHaOmama mis
OCHMILIATOPA, B3aUMOJICHCTBYIOIIETO ¢ paBHOBECHOH OaHeH.

PaznuyHble mpeacTaBlieHHs KBAaHTOBBIX orepatopoB. Dynkuus Burnepa. DBomronms (yHKINH
Burnepa. Knaccuueckas ananorusi. KBaHTOBBIE ITONIPABKH K IUHAMHUKE.

KBanToBast ontuka. AToM B iepeMeHHOM mioiie. [loctpoenne a3 pexkTHBHON MOAETH B TPUOIMIKEHUN
BPALIAIOUICHCS BOJHBI.

Pe3onanchas ¢uroopecuennus. CrieKTp BBIHYKICHHOTO H3ITy4CHHSI.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS TOCKOH, a TAaKXKe MYIBTUMEIUAPOESKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Kimaccuueckas snexkrponuHamuka [ Texct] = Classical Electrodynamics//]. Jxxekcon , -M., Mup,
1965
2. CoNMTOHBI U MTHCTAHTOHBI B KBaHTOBOM Teopuu mnons [ Tekcr] = Solitons and instantons/P.
Pamxapaman , -M., Mup, 1985
3. Condensed Matter Field Theory, second edition/ Altland A., Simons B., Cambridge University
Press, 2010
4. Field theory of non-equilibrium systems/ Kamenev A., Cambridge University Press, 2011.

JlononHuTenbHAs TUTEpaTypa
KoHTuHyanbHbIN HHTETpal B KBaHTOBOW MexaHuKe [Tekct] = Path integrals in quantum mechanics/XK.
3unH-)XXrocTen , -M., ®usmariut, 2006

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. Caiit npenpunToB https://www.arxiv.org
2. CmpaBounuk 1o Maremaruke http://mathworld.wolfram.com/
3. Caiir xypnana "Ycrnexu @uznueckux Hayk" http://www.ufn.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATHAX HCHONB3YIOTCS MYJIBTHMEAUHHBIC TEXHOIOTUH, BKITFOYAsk JEMOHCTPAIIHIO IPE3CHT AU,
B nporiecce camocTosTenpHOM PadOThl 00YYatOUIMXCsl BO3MOXKHO HUCIIOJIb30BAHUE TAaKUEX
MPOrpaMMHBIX CPeICTB, kKak Maxima, Octave u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, 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 CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

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

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHSAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHU MTPOMEKYTOYHON aTTECTAIUH.

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



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: A.I. CemeHOB, KaH]I. H3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

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

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaU30BBIBATH CBOKO POJIb B
KOMaH e

VYK-3.2 B3auMonelcTByeT ¢ JIPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

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

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

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

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

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

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOoTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

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

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHUECKOI
n (wiM) TexHoJOrHuYeckod wuHpopManmud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH anmaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHHUI U pa3paboToK

OIIK-5.2 OOmagaeT CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHHWW Ha OCHOBE W3YYCHUS JIMTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
HCCIICIOBAHMSI

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (PpHU3nKH

IIOHATHUAMMU,

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONHCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

[1K-2 CnocoGen aHanu3upoBaTh MOTyUYCHHBIC B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh Hay4YHbIE BHIBOJIBI
(3aKTrOueHMS)

IIK-2.2 VYMeer HaxoOUTh  KIIOUEBLIC
OTIpEACIAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

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

dopme




[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh [MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTh HCIIOJIB3yEMBIX METOUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei
METOJIOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B PE3YJbTATC HU3YUCHUA JUCHUIIIAHBI ((HeKOTOpBIe BOITPOCHL TeOpeTI/I‘IeCKOﬁ (1)I/I3I/IKI/I» O6y‘laIOHIHI>iCH
JOJIKCH:

3HATb:

* MECTO H POJIb OOILIMX BOIPOCOB HAyKH B HAyYHBIX UCCIICOBAHMSX;
* COBpPEMEHHbIC IPOOIEMBI PU3NKHU, MATEMATHKH;
* TeopeTHYecKue MoAenH (PyHIaMEeHTaIbHBIX MPOIECCOB U SBICHUN B (U3HKe;
* COBpPEMEHHBIE MOJXO/IbI K TEOPETHYECKOMY ONUCAHMIO (PU3NUECKUX SBICHHMN;
* MPHUHIUITEI CAMMETPUH U 3aKOHBI COXpaHEHUS,
* HOBEHIIINE OTKPBITUS €CTECTBO3HAHUS;
* 0 B3aMMOCBS3SX M ()YH/JIaMEHTAIbHOM €JMHCTBE €CTCCTBEHHBIX HaYK.
yMeThb:
* 9(h(EKTHBHO HCIIOIH30BaTh HA MPAKTHUKE TEOPETUICCKHE KOMIIOHCHTBI HAYKHU: MOHSATHS, CYXICHHS,
YMO3aKIIIOUEHHsI, 3aKOHBI;
* MPEICTaBUTh MAHOPAMy YHHBEPCAIbHBIX METOIOB M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHMS;
* TMPOU3BOAUTH TEOPETUUECKOE ONMHCAHUE PA3THMYHBIX (PU3UUECKUX SIBICHUN.
BJIA/1eTh:
* COBPEMEHHBIMH METOJAMH TEOPETHICCKON (PU3HUKH;
* Hay4yHOM KapTUHOHN MuUpa;
* HaBBIKAMH CaMOCTOSTEIBHOTO TEOPETUIESCKOTO aHAIN3a (PU3HMYESCKHX SBICHUI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
He npexycmorpeHo.

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

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. Kak BbIUMCINTB CpeAHEe 3HAUYCHHE OIeparopa C MOMOIIbI0 (PyHKIHOHAIBHOrO MHTEerpana? Uro Ha
OIIEPaTOPHOM YPOBHE COOTBETCTBYET KOPPESLMOHHBIM (DYHKIUSM, IIOJYYEHHBIM C ITOMOIIbIO
(YHKUIMOHATIBHOTO HHTETpasia?

2. Chopmynupyiite Teopemy | enbhanga-Arnoma s Ipou3BOIBHBIX THHEHHBIX TPAHUYHBIX YCIOBUH.
3. Yto Takoe MHCTAHTOH B 3a/1a4e O AByXbSIMHOM MoTeHIrane? KakoBa HyneBas Moja 3Toi 3agaun’?

4. YcnoBus cymiecTBOBaHUS MHCTaHTOHA B O(n)-Moeny.

5. Tpu KaHaja paclUeIUIeHUs B3auMoAeucTBUsi 1Mo XabOOapay-CrparanoBuuy. Kak pabotate ¢
3aJayaMy, B KOTOPBIX UMEIOTCSI KOHKYPUPYIOLINE TapaMeTphl opsaKa?

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. BpluMCIUTh SBHO KOOPAUHATHBIM MAaTPHUYHBI JIEMEHT MAaTpullbl IJIOTHOCTH TapMOHHYECKOIO
OCIIWIIIIATOpA.

2.Haiftu oOTHOLIEHHWE CTaTCyMM TapMOHHYECKOTO OCHWIATOpa M YacTUIBI Ha TMPSIMOH,
BOCIIOJI30BAaBIINCh ~ MX  CBS3BI0 C  JICTEPMHUHAHTAMHM  COOTBETCTBYIOLIMX  OIEPATOPOB
ITypma-JInyBUIUIS M BBIPA3UB €r0 Yepe3 OTHOLICHHE UX COOCTBEHHBIX 3HAYCHH.

3. Haiitn ¢ynkuuio Buraepa mepBoro BO30YXIEHHOTO COCTOSHHS TapMOHHUYECKOTO OCIHJUIATOpA.
VY6enutbcs, 4TO, B OTIMYME OT OObIUHOW (yHKIMM pacnpeneneHus, ¢yHkuus Burnepa moxer
[IPUHUMAaTh OTpUILaTesIbHble 3HaueHus. Ilouemy Takas cuTyalMs HEAOIYCTHUMa JUlsl KJIACCHUYECKOH
($byHKUMM pacnpeneneHus?

4. Beruucnuth Temneparypy bKT-mepexoma B JByMEpHOM CBEPXIPOBOIHHUKE, MCIIONB3YS TaOIUYHBIC
HapaMeTpbl AIFOMUHMUSL.



5. TIlonp3ysck BbIpakeHUEM MJIsl IOJSIPU3ALMOHHOIO OIlleparopa HEYIOPsIOYEHHOIO 3JIEKTPOHHOIO
ra3a, HalTH CIIEKTp IUIa3MOHA JJIs KBa3UABYMEPHOIO M KBa3HOJIHOMEPHOTO CITydasl.

Kpurepuu onieHuBanus
Onenka "ommuno" (10 GayoB) BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ormnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MIPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT NPUMEHSTH MOJy4YCeHHBbIC 3HAHMS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYUECHHBIC PE3YIIbTAThI.
Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHAThH IOJyYCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAaeT 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 H3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJyuYeHHbIE 3HAHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISIETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTAaTOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUN NPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3liesibl Y4eOHOW MporpamMmbl, HEOOXOOUMBIE AJISl AajbHEHIero ooyueHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
Onenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIieMy (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO Marepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOIO COJAEp)KaHHUS y4eOHOW NIpOrpaMMbl TUCHMIUIMHBI, JOMYCKAaeT TpyOble OMMOKM B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.
Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.

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

ITpu mpoBenennu yctHoro auddepeHupoBaHHOro 3aueTa odyyarommemycs npenocrasisercs 30 MUHYT
Ha noaroroBky. Ompoc oOywaromerocsi mo Owiery Ha yCTHOM Au(@epeHHHpOBaHHOM 3avyeTe He
JIOJKEH MPEBBIIIATH OJIHOTO aCTPOHOMMUYECKOI0 yaca.



