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AHHOTauMs K padoueii mporpaMMe TUCHUIINHBI
«KBaHTOBasi MEXaHHKA»

Kypc «KBaHTOBasi MexaHHKa» MpeJHA3HAYEH JJIA CTYJIEHTOB OYHON (POPMBI
oOyuenusi  HampaBieHuss  noarotosku  03.03.02  «Dwusuka», mnpoduis
«IKcTepUMEeHTaIbHas (PU3MKay.

OO6mast TPyJOEMKOCTh OCBOEHHUS AHMCIMIUIMHBI COCTaBIsieT 4 3ayeTHBIC
equnull, 144 gaca. Y4eOHBIM IJIaHOM IIPEAYCMOTPEHBI JICKIIMOHHBIE 3aHATHs (94
Jaca), IpakTHudeckue 3aHatus (36 gacoB), camocrosTelbHas pabota (18 wacos).
JlucrumiHa peanusyeTcst Ha 3 Kypcee B 6-M cemecTpe.

JucuunnuHa «KBaHTOBass MEXaHWKa» OTHOCUTCS K BApUATUBHOM 4YacTH
npodeccuonanpHoro nukia aucuumivd (b1.B.01.03).

N3yuenne maHHON AUCHMILUIMHBI 0a3UpyeTCs Ha CIEIYIONIUX TUCIUTIIMHAX:
«Marematuueckuii aHanus», «ATomHas Qusukay, «Dusuka aToMHOro sapa U
AJIIEMEHTAPHBIX YaCTHUI, «MeToIbl MaTeMaTHYECKON HUBHKNY.

OCHOBHBIC TOJOXKEHUSI JAUCHUIUIAHBI JOJKHBI OBITh HCIOJB30BaHbI B
JajabHenIeM npu U3YUYCHUH CIACAYIOMMX  JUCIMIUIMH: «Du3nka
KOHJICHCUPOBAHHOTO COCTOsIHUS», «TepmoanHamuka, craTUcTUyeckas ¢uU3HUKa,
dbuznyeckas KUHETUKa», « KBaHTOBAsI TEOpHUSI TOJIS.

3aK0oHBI KBAaHTOBOW MEXaHUKU COCTABJISIIOT (PYH/IAMEHT U3YYEHUSI CTPOCHUS
BemecTBa. OHU TO3BOJIMIIM BBISICHUTH CTPOEHUE ATOMOB, YCTAHOBUTH MPUPOAY
XUMUYECKON CBS3U, OOBSCHUTH MEPHUOJIUYECKYIO CHUCTEMY JJIEMEHTOB, MOHSATH
CTPOCHHE SI/IEp aTOMHBIX, U3y4aTh CBOMCTBA dJIEMEHTApHBIX YacTull . [lockoibKy
CBOMCTBA MaKpOCKOMUYECKUX TEJT ONPEACIISIIOTCS IBUKEHUEM U B3aUMOJICHCTBUEM
YaCTUIl, U3 KOTOPBIX OHU COCTOSIT, 3aKOHBI KBAHTOBOW MEXAHUKH JIC)KAT B OCHOBE
MOHMMAaHUSI OOJIBIIMHCTBA MAaKPOCKOMMYECKHX siBJIeHUH. KBaHTOBas MeXaHHKa
MO3BOJIMIIA, HAPUMEP, OOBSCHUTH TEMIEPATYpPHYIO 3aBUCHUMOCTb U BBIUHCIUTH
BEJINYMHY TEIUIOEMKOCTH Ta30B U TBEPABIX TEJN, ONMPEIEIUTh CTPOCHUE U MOHSTH
MHOTHE CBOMCTBAa TBEPIBIX TeN (METAIOB, JUAJIEKTPUKOB, MOJYIPOBOJIHUKOB).
Tombko Ha OCHOBE KBAHTOBOW MEXaHUKH YAAJIOCH TMOCIEIOBATEIHHO OOBSICHUTH
Takue SBJICHUs, Kak (eppoMarHeTHU3M, CBEPXTEKY4ECTh, CBEPXIPOBOJIUMOCT,
MOHATh MPUPOAY TaKUX acTpoPu3nueckux OOBEKTOB, Kak OeJble KapJIuKH,
HEUTPOHHBIE 3BE3Ibl, BBIICHUTh MEXaHU3M MPOTEKAHUS TEPMOSACPHBIX PEAKIIUNA B
Conane u 3BE3max. CymecTBYIOT Takke siBiaeHus (Hampumep, [[xo3zedcona
2b(deKT), B KOTOPHIX 3aKOHBl KBAHTOBOM MEXaHUKH HETOCPEICTBEHHO
MIPOSIBIISIFOTCS B TIOBEJICHUU MAKPOCKOMTUYECKUX OOBEKTOB.

Heab wu3ydeHus IUCHUIUIMHBI — TPHOOPETEHHE CHUCTEMATU3UPOBAHHBIX
3HAHMM 110 OCHOBAM KBAaHTOBON MEXAHMKH.

3agaum:

¢ M3Yy4YCHHUC OCHOBHLIX ITPUHIIUIIOB KBAHTOBOM MCXaHHKH,



¢ OCBOCHHUC MATCMATH4YCCKOI'O allliapara KBaHTOBOM MCXaHHKH,

® H3YYCHHC OCHOBHBIX TIOHSITUN U ypaBHGHI/Iﬁ KBAaHTOBOU MCXaHHKH,

e [pUOOpPETEHUE HABBIKOB pELICHUS 334ad [0 JAUCIUIUIMHE KBAaHTOBOM

MCXaHHKH.

I[J'IH YCIICHIHOI0 HM3Yy4YCHUA JHUCHUIIIIMHBI «KBanToBasgs MexaHUKa» y

CTYACHTOB JIOJIDKHbBI

KOMIICTCHIINU:

e OIIK-1 cmocoOHOCTH

ObITh  COPMHUPOBAHBI  CIEAYIOIIME MPEABAPUTEIbHBIC

UCIIOJIb30BATh B npodeccuoHambHOM

ACATCIBbHOCTHU 0a3oBEIC CCTCCTBCHHO-HAYYHBIC 3HAHWA, BKIIO4YasA 3HAHUA O

npeaMeTe H 00BeKTax HN3Yy4YCHUA, MCTOAAX HMCCICAOBaHHA, COBPCMCHHBIX

KOHOCHIIHAX, JOCTHXXCHHAX U OIPaHNYCHUAX CCTCCTBCHHBIX HAYK (Hpemz[e BCCTO

XUMHH, OMOJIOTHH, SKOJIOTHH, HAYK O 3eMJIC M YEJIOBEKE);

e OIIK-3 CnocobHOCTh HMCHOJIB30BaTh 0a30BbI€ TEOPETUUECKUE 3HAHUS
byHIaMEHTAIBHBIX PA3/eNIOB OOIIe M TeOopeTUYeCKOM (PU3MKHU Mg pelieHus
poecCUOHANbHBIX 3a/1a4

B pesynbpTaTe M3ydeHUs NaHHON AUCIUIUIMHBI Y CTYJEHTOB (POPMUPYIOTCS

cleayronme oOIEeKyIbTypHbIe/ ob0menpodeccuonanbubie/ mpodeccuoHanbHbIe
KOMIETEHIIUU (3JIEMEHTBlI KOMIIETEHIIUN).

Kon u popmynuposka
KOMIIeTCHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

OIIK-2 CriocoOHOCTB
HCIIOJIB30BaTh B
npo¢ecCuOHAITBHON
JIeITEIILHOCTH 0a30BbIE
3HAHUS
dbyHIaMEHTAIBHBIX
pa3aenoB MaTeMaTUKH,
cO3/1aBaTh
MaTeMaTHYeCKHe
MOJICJIU TUIIOBBIX
po¢eCCUOHATBHBIX
3a71a4 ¥
WHTEPIPETUPOBATH
MTOJTy9YCHHBIC
PE3YIBTATHI C YYETOM
TpaHUIl IPUMEHUMOCTH
MOJEIEH.

3Haer

TEOPETUYECKUE  OCHOBAHUS  KBAaHTOBOW  TEOpHH,
OCHOBHbIE  (U3UYECKHME CHUCTEeMbBl W  3aKOHBI,
ONKMCHIBAEMbIE KBAHTOBOW TEOPHUEH.

YMeer

peumiaTb TUIIOBBIC 3a]a4r KBaHTOBOM TCOpHHU.

Bnaneer

TOYHBIMHU U HpI/I6HI/I)KeHHI)IMI/I METOJaMU KBaHTOBOM
TEOPHH.

ITIK-1 CmocoOHOCTB
HCIIOJIE30BAaTh
CHCIIMATN3UPOBAHHBIE
3HAaHHUA B 00J1aCTH
(bU3UKH 7151 OCBOCHHS
PO UIBHBIX

3Haer

- IPEANOCHUIKH CO3JaHUsI KBAHTOBOM MEXAaHUKHU;

- MaTEMATUYECKHI anmapaT KBAaHTOBOW MEXaHUKHU;
- OCHOBHbBIE IPUHIIUIBI KBAHTOBOW MEXaHUKHU;

- OCHOBHbBIE YPaBHEHHUSI KBAHTOBOW MEXAHUKH;

- MPUOIHKCHHBIC METOBI PEIICHHS
KBAaHTOBOMEXaHHWUECKHX 3a1a4.




¢buznueckux - HAXO/IUTh CPE/IHUE 3HAYCHHS (PU3UUYECKUX BEIIMUMH;
JTUCLUTUINH - HaxXOAWTh COOCTBEHHBIC 3HAYECHUS U COOCTBEHHBIC
(byHKLIUHU ONIEpaTOpOB;

- BBIYHMCIATH KOI(D(PUIMEHT NPOXOXKAECHUS dYepe3
NOTEHLIUAIILHBIA Oapbep;

- IPUMEHSTH TEOPHIO BOSMYIIICHUHN K PEIICHUIO 33/1a4;

- TNPHUMEHATH TEOPETHYECKHE 3HAHUS K PEIICHHIO

VYmMmeer

NPaKTHYECKUX U HAYYHBIX 337124,
- H3jlaratb, INOHHMATb W KPUTHYCCKU aAHAJIU3HUPOBATH
o0medu3nuecKyro HHPOPMAITHUIO.

- CaMOCTOSITEIbHOH pPa0OThI ¢ Y4eOHOW W HAy4YHOMH
JIUTEPaTypou;

Bnaneer - HCIIOJIb30BaHMs 0a30BBIX TEOPETUYECKUX 3HAHUM B
00J1acTH  €CTECTBEHHBIX  HAyK IpU  pELIeHUU
npodeccuOHaIbHBIX 33/1au.

Jnst hopMHpOBaHUs BBIICYKAa3aHHBIX KOMIETEHIMI B paMKaX IHUCUUILIAHBI
«KBaHTOBasg MexaHUKa» MPUMEHSIIOTCA CIEAYIOIME METOJbl aKTHUBHOTO/
WHTEPAKTUBHOTO OOy4YeHHUs: OOCyXIEHHWE B TIpynmnax, pelieHre 3aaad ¢
00CYXIEHUEM.

I. CTPYKTYPA U COJEP)XAHHUE TEOPETHUYECKOW YACTH
KYPCA (54 yaca)

Paznen 1. ®usnyeckue OCHOBbI KBAHTOBOM TeopuM (6 yacos)

Tema 1. U3ny4yeHue adCOJHOTHO YePHOrO Tesa (2 yaca)

TennmoBoe u3nmydeHue. McmyckarenbHass W MOTJIOIIATENIbHAS CIIOCOOHOCTh
tena. 3akoH Kupxroda. AbcomotHo uepHoe Teno. CrekTp u3ydeHus: adCoMIOTHO
yepHoro tena. KBantel sHeprun v nocrosinHas [lnanka.

Tema 2. @oTo3ddexT (2 yaca)

3akonsl  ¢doTodpdexra. YpaBHeHwe ~ DWHINTEHHA  JJIsi  BHEIIHETO
dbotorddexra.

Tema 3. CnexkTp aToma Bogopoaa (2 yaca)

Ctpoenue artoma. Mopenu CTpoeHHsT aTtoMma. OJeMEHTapHas OOpoBCKas
Teopusi cTpoeHus aroma Bogopoaa. CHekTp aromMa BOJOpoJa. 3aTpyAHEHUSA
teopun bopa. Bosibl MmaTepun.

Paznen 2. MaremaTuyecKni anmnapar KBaHTOBOM Teopuu (6 4acoB)

Tema 1. BexkTopsl 1 onepatopsl (2 yaca)

JIuHeliHOE BEKTOPHOE NPOCTPAHCTBO M €ro cBoucTBa. CkalspHOE
npousBenenue. Hopma BekTtopa. JluHeliHble omnepaTopbl B TUILOEPTOBOM
npocTtpadcTBe. KommyTupyromme u HeKoMMyTUpyromue onepartopbl. CBoiicTBa
COOCTBEHHBIX BEKTOPOB M  COOCTBEHHBIX JIMHEWHBIX CaMOCOMPSHKEHHBIX
OMEepaToOpOB.



Tema 2. Teopusi npeacraBjienuii (2 yaca)

Matpuiiel  OmepaTopoB M MPEJACTaBICHUS  BOJTHOBOW  (DyHKIHH.
DOKBUBAJIGCHTHOCTh ~ JIIOOOTO  TIPEJACTABIICHWS  TWIBOEPTOBAa  NPOCTPAHCTBA
MarpudHOMy. [lepexoa OT OZHOro MpEeNCTaBICHUS K APYrOMY KAaK YHUTAPHOE
npeoOpazoBanue. KoopamHaTHOe W MMIyJIbCHOE NpelcTaBiieHus. BomaHoBas
GbyHKIHUS, €€ BEpOSITHOCTHASE UHTEPITpETAIIHS.

Tema 3. YpaBHeHue qBU:KeHUS (2 yaca)

Bpemennoe ypaBHenue Illpenunrepa. IlpuumHHOCTE. I[LIOTHOCTH TOTOKA
BepossiTHOCTU. CTallMOHApHBIE COCTOsHMS. PelleHne 3amadud C HavyaJabHBIMU
YCJIOBUSIMH. 3aBUCUMOCTb CPETHUX OT BpeMeHU. IHTerpanbl IBUKEHUS.

Pa3znea 3. Ilpocreiimue TOYHO pemaeMble 3a1a4u (6 4acoB)

Tema 3. [loTrenunagabHas iMa (2 yaca)

Koneunas noteHmuanbuas sima. Jluckpetrnoiit cnektp. TyHHETbHBIN 3 deKT.

Tema 2. 'apMoHn4yeckuii ocuiLIsATop (2 yaca)

Crnextp sHepruil. BomHnoBeie ¢yHkuuu. HyneBasi sHeprus rapmMOHHYECKOTO
OCHMJUIATOPA U COOTHOILICHUE HEOMPEAEIEHHOCTH. ['apMOHUYECKUI OCILIUIUISTOD B
MPEJICTABJICHUH ONIEPATOPOB POXKACHUSA-YHUUTOKEHHUS.

Tema 3. KysioHOBCKHI1 mOTeHHAJ (2 Yaca)

JIBrkeHue B LEHTpaibHOM TMojie. CHekTp ¥ BOJIHOBbIE (DYHKIIMM aTtoMa
BOJIOpOJA.

Paznesn 4. MoMeHT uMIIyJIbca B KBAHTOBOM Teopuu (4 yaca)

Tema 1. OpOuTanbHbBIii MOMEHT UMITYJIbCa (2 yaca)

MarHuTHbpId ¥ MEXaHMYEeCKUUA MOMEHT atoma. CoOCTBEHHbIE 3HAUYEHUS U
coOCTBEeHHbIE (PYHKIMM MOMEHTa wumnylbca. CroxeHHe JByX MOMEHTOB
MMITYJIbCA.

Tema 2. Cniun (2 yaca)

Cnun snextpona. CnuHoBbie pyHKIuU. YpapHenus [aynu. [Mpunnun [aynu.
[Iepronnueckas cucrteMa 3JIeMEHTOB MeHierneena.

Paznen 5. Ilpuban:keHHbIe MEeTOAbl BLIYHUCJIEHNSI COOCTBEHHBIX 3HAYEHUI
U cOOCTBEeHHBIX PyHKIMI onepaTopoB (4 yaca)

Tema 1. Teopusi BO3MYylIeHU B COCTOSIHUSIX C TUCKPETHBIM CIIEKTPOM (2
yaca)

Teopusi BO3MYyIIEHU (HEBBIPOXKIECHHBIE COCTOsIHUS). Teopus BO3MYIICHUN
IPY HAJIMYUM BBIPOXKJCHUSA. Teopus HecTauMOHApHBIX Bo3MyulleHui. [lepexon
CHUCTEMBI U3 OJTHOTO COCTOSIHUS B IPYro€ MOJ AEUCTBUEM BO3MYIICHHS.

Tema 2. /Ipyrue npudan:xkeHHbIe MeTOABbI (2 Yaca)

Bapuanuonnsii METO/I. Meton KaHOHUYECKUX npeoOpa3zoBaHUM.
WuTerpansHas gpopma TeOpuu BOZMYIIEHUH.

Pa3nen 6. CiuH U TOXKA€CTBEHHOCTDH YacTHull (8 4acoB)

Tema 1. CiuH 3J1eMeHTApPHBIX YacTHl (2 yaca)



Onepatopsl cinHa. Matpuusl [laynu. CoOcTBeHHbIE (YHKIMU Omeparopa
cnHa. Marpuia noBopoToB.

Tema 2. ToxaecTBEeHHOCTb YacTHll (2 yaca)

[IpuHIMIT ~ TOXJIECTBEHHOCTM 4YacTull. YpaBHeHue lllpenunrepa s
TOXAECTBEHHBIX YacTUL. CHMMETPUYHBIE W AHTUCHUMMETPUYHBIE COCTOSHUS.
Cxembl FOHra. BosiHOBbIE GYHKIIUU CUCTEMBI IBYX JJIEKTPOHOB.

Tema 3. ATtom rejius (2 yaca)

DIleMeHTapHasl TEOpUs OCHOBHOTO COCTOSIHUSI aTOMOB C JABYMS 3JIEKTPOHAMU.
Bo30yxnennsie coctosams aroma remms. Opto — u maparenuii. OOMeHHOE
B3aMMO/ICHCTBUE B CUCTEME JABYX JIEKTPOHOB.

Tema 4. Onucanne MHOT03JIEKTPOHHBIX CUCTeM (2 yaca)

MeTton camocoriacoBanHOro noss (meton Xaptpu — Poka). CraTuctuyeckas
Mozenb aroMa (Meroa Tomaca — ®depmu). [lepuoanueckas cucteMa XUMUYECKHUX
anemeHToB (MeHeneeBa).

Paznen 7. BropuuHoe KBaHTOBaHHE B cucTeMe 0030HOB (6 4acoB)

Tema 1. ®oToHBI (2 yaca)

CoOcTBeHHBIC KOJIEOaHUsI U KBAHTOBAHUE 3JIEKTPOMArHUTHOTO 1MoJisg. DOTOHBI
C OMpPEICICHHBIM MOMEHTOM M YETHOCTBIO.

Tema 2. ®oHonbI (2 yaca)

BropuuHoe kBaHTOBaHWe ynpyroro mons. ©OOHOHBI B TpPEXMEPHOM
KpUCTaJLIE.

Tema 3. BzanmoneiicrBue B cucteMe 0030HOB (2 yaca)

KBazuyacTuipl B cuctemMe B3aUMOJICHCTBYIONIUX 0030HOB. OCHOBBI TEOPUU
CBEPXTEKYUYeCTH. B3anmmoneicTBUE SJIEKTPOHOB C u3iydyeHueM. [lornomenue u
U3JIy4eHUE CBETa

Paznen 8. BropuyHoe kBaHTOBaHUE B cucTemMe pepmmnoHoB (4 yaca)

Tema 1. Cucrema HeB3auUMOAeHCTBYIOIINX (pepMUOHOB (2 1aca)

[IpencraBiienrie 4ucesl 3alOJIHEHUS JJISI CHUCTEM HEB3aUMOJICHCTBYIOUIUX
dbepmuonoB. OHeprus @Depmu. «JlplpouHoe» mnpeacTaBicHUE. XHUMHUUYCCKUN
MOTEHIIHAIL.

Tema 2. Cucrema B3aumojgeiicTsyromux ¢gpepMuoHoB (2 yaca)

[Tapuoe B3aumojelictBue B cucteme (epmuoHoB. KaHoHHueckoe
npeoOpa3zoBanue boromo0OoBa. BzaumoaelcTBUe HIEKTPOHOB C  (pOHOHAMU
MeTaiia. OCHOBBI TEOPUH CBEPXIIPOBOIUMOCTH.

Paznen 9. Yupyroe paccessnue yactui (6 1acon)

Tema 1. Paccessnue yactui 0e3 cnuHa (2 yaca)

AMmiutyna W cedeHwe paccesHusa. YpaBHeHue (Illpenunrepa) teopuu
paccessnusa. Dyukuus ['puna. I[lpubmmkenue bopHa. PaccesHue ObICTphIX
3apsHKEHHBIX YaCTHLl aTOMAMM.

Tema 2. ®a3zoBas Teopus paccessHus (2 yaca)



Meron napuuaneHbIX BoJIH. IHTErpansHOe ceueHne paccesHus. Onruueckas
TeopeMa. YIPyroe paccesHue MEIJICHHBIX YACTHUIL. Y IPYroe pacCesiHUE B
KYJIOHOBCKOM TIIOJIE.

Tema 3. PaccesiHue TOKIeCTBEHHbIX YacTHIl (2 yaca)

DddekTsl 00MeHa TOXKAECTBEHHBIX YacTHIl 0e3 crnirHa. D¢ heKkTsl oOMeHa
TOXKJIECTBEHHBIX YaCTHUII, 00Jaaomux cimiuHoM. [lonsipusanus npu paccesHuu.

Paznen 10. Heynpyroe paccesinue yactun (4 yaca)

Tema 1. O0mas Teopus (2 yaca)

OOmiast Teopusi HEyHmpyroro paccesHuss W noryouieHus yactul. [lomHoe
3¢ (pEeKTUBHOE CEUEHHE HEYIIPYTOTrO PACCESIHUSI.

Tema 2. IIpumeHeHne TEOPUN HEYNIPYIOro paccesiius (2 yaca)

Paccesnue memiennsix yactuil. [loporosoe npubnuxenue. @opmyna bpelita
— Bursnepa.

1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
IIpakTuuyeckue 3ansiTus (72 yaca)

3ansTue 1. OCHOBHBIC NIOHATHS TEOPUM JUHEHHBIX ONIEPATOPOB.
(o0cy:xaenue B rpynnax) (2 yaca)

3ansaTue 2. Co0cTBeHHbIe QYHKINH, COOCTBEHHbIEC 3HAYEHHS, CPeIHHUE.
(pemenue 3axa4 ¢ oocy:xaenneM) (2 yaca)

3ansitue 3. [IpoekuuoHHbIe onepaTophl. (00CyxKIeHHe B Tpynmnax) (2
yaca)

3ansTue 4. [IpeacraB/ieHus ONEPaTOPOB U BOJHOBBIX (GyHKIMH.
YuutapHble npeodpazoBanus. (peuieHue 3a1a4 ¢ 00cyxkaeHuem) (2 yaca)

3ansTue 5. CTanuOHAPHBbIE COCTOSIHUS JUCKPETHOI0 CIIEKTpa.
(o0cy:xaenue B rpynnax) (2 yaca)

3ansaTue 6. Ypapuenue LlIpénunrepa B uMNyJbCHOM MpeICTABICHUH.
dyukuusa I'puna ypapuenus Hlpéaunrepa. Unterpansuas ¢gopma
ypaBHenus llIpénunrepa. (pemenue 3axa4 ¢ oocyxaennem) (2 yaca)

3anstue 7. CocTosiHus HenmpepbIBHOIO cniekTpa. [IpoxoxkaeHue yepes
NOTEeHI[HAJIbHbIE 6apbephl. (00cyKIeHne B rpynmnax) (2 yaca)

3ausarue 8. CucreMbl ¢ HECKOJIBKHUMH CTENEHAMH cB000aALI. YacTHa B
NePpHOIMYECKOM NMoTeHInae. (pelieHue 3a1a4 ¢ o0cyxaenuem) (2 yaca)

3ansiTue 9. O61IMe cBOIiCTBA MOMEHTA UMITY.JIbca. (00CYKIeHUE B
rpynmnax) (2 yaca)

3ansitue 10. Moment L = 1. (2 yaca)

3ansTue 11. CioxxeHue MOMEHTOB. (2 Yaca)

3ansitue 12. TenzopHblii GpopmMasu3mM B TEOPpUM MOMeHTA. (2 yaca)



3anstue 13. CocTOSIHUS JUCKPETHOI0 CIIEKTPAa B HEHTPAJbHBIX MOJIfAX.
(2 yaca)

3ansarue 14. CocTosiHus ¢ MaJioii JHepruei cBsizu. Yactuna B
COBMECTHOM I0JI€ KOPOTKO/IeiCTBYIOIIEr0 U JAJbHOAeHCTBYIOIIET0
NMOTEHIHNAJIOB. (2 yaca)

3ansTue 15. Cucremsl ¢ akCMaJIbLHOM CUMMeTpPHel. (2 yaca)

3anstue 16. CniuH. (2 yaca)

3ansiTue 17. CiuH-opOUTAIbHBIEC COCTOSIHUA YACTUIBI CO CIUHOM a =
1/2. Bopiciiue cnuHbL. (2 yaca)

3ansaTue 18. CniuHoBas (MOJAPU3ANUOHHAS) MATPHLA IJIOTHOCTH.
YrJ/ioBble pacnpeae/ieHisl 1 KOppeJsiliu B pacnajaax. (2 yaca)

3ansaTue 19. U3menenue cocrosinusi B0 Bpemenu. Ilpeacrasnenne
IIpéaunrepa. /IBu:keHne BOJTHOBBIX MAKETOB. (2 Yaca)

3ansaTue 20. U3meHenue Bo BpeMenn pusnvyeckux BesuduH. MHTErpananl
ABHKeHHs. (2 yaca)

3ansTue 21. YHUTApHBIE IPe00Opa3oBaHus, 3aBUCALIINE OT BPEMEHHU.
I'eiizenOeprosckoe npejacrap/ienue. (2 yaca)

3ansTue 22. Bpemenusie pynkuuu I'puna. (2 yaca)

3ansaTue 23. KBasucranmoHapHbie M KBa3HIHEpPreTuiecKkne COCTOSIHUA.
(2 yaca)

3ansaTue 24. CTanmoHapHbIE COCTOSIHUA YACTUIBI B IPUCYTCTBUM
MATrHMTHOI0 1oJisl. (2 yaca)

3ansTue 25. U3MmeHeHue COCTOSAHIHM BO BpEMEHHU B PUCYTCTBUU
MATrHMTHOIO0 1oJist. (2 yaca)

3ansiTue 26. MaruuTHOe 1moJie OPpOUTANBHBIX TOKOB M CIIMHOBOI'0
MArHMTHOI0 MOMeHTA. (2 yaca)

3ansaTue 27. CTaunoHapHas TeOpUsi BO3MYIIEHU (IMCKPETHBII CIIEKTP).
(2 yaca)

3ansiTtue 28. Bapyaumonunslii MeToa. (2 yaca)

3ansaTue 29. CtaunoHapHas Teopusi BO3MYIIECHU (HenpepbIBHBII
creKkTp). (2 yaca)

3ansTue 30. Hecrauunonapuas reopust Bo3myuenui. Ilepexoast B
HelnpepbIBHOM crieKTpe. (2 yaca)

3ansitue 31. BHe3anHble Bo3aeiicTBUsA. (2 yaca)

3ansitue 32. Aanadarnyeckoe NpuodIHKeHue. (2 yaca)

3anstue 33. KBasukiaccuueckoe npuoan:xeHue. (2 yaca)

3ansitue 34. KBaHTOBaHHE YHEPTreTHYECKOr0 CIIEKTpa. (2 yaca)

3ansTue 35. KBasukiaccnieckue BOJTHOBbIE (P)YHKIMH, BEPOATHOCTH U
cpeanume. (2 yaca)

3ansTue 36. 1/N-pa3inokeHrne B KBAHTOBOI MexaHuKe. (2 yaca)



I11. YHEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOATEIbHON paboThI
oOyuaromuxcs 1o aucuuiuinHe «Ha3aHue AUCUMIUIMHBIY TPEACTABICHO B
[Tpunoxxenuu 1 u BKIItOUaeT B ceOs:

eIJIaH-TPa(UK BBIMOJHEHUS CAMOCTOSITENBHON padOThl MO NUCHUIUIMHE, B
TOM YHUCJIE€ TPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHUE 10 KaXKIOMY 33/1aHUIO;

®XapaKTepUCTHKA 3aJaHUM JUIsl CaMOCTOSATENbHOM pPAabOTHl CTYACHTOB U
METOJMYECKUE PEKOMEHIALINH 10 UX BBIIIOJIHEHUIO;

eTpeOOBaHUS K  MPEACTaBICHUI0O U OGOPMIIEHHIO  PE3yJIbTaTOB
CaMOCTOATENbHON padOTHI;

®KPUTEPUU OLICHKH BBIIIOJIHEHHUSI CAMOCTOSITENIbHON pabOTHl.

IV. KOHTPOJIb TOCTW/KEHUS LEJEN KYPCA

Ne Koutponupyemslie OueHouHble CpeacTBa -
n/m| Moynu/ pa3zaenst / Tembl | Kogel u 3Tansl hopMUpOBaHUS HAaUMEHOBAaHUE
JVCIUATUTHHBI KOMITETEHIIHHA TEKYIIUH  |[TPOMEKYTOUHAs
KOHTPOITb aTTecTanus
1 [Pa3pen 1. OIIK-2 [3naer: Teopernueckue |(KoHTposbHAs | DK3aMEH,
DU3MUeCKIe OCHOBEI OCHOBaHMA KBaHTOBOM |pabota (ITP- BOIIPOCHI

KBAaHTOBOM T€OPUHU TEOPHIL; 2) Nel-6
yMEeT: pelarh
THIIOBBIE 33]1a41
KBaHTOBOU TEOpUU;
BIIQJICET: TOUYHBIMU U
pUOIMKEHHBIMU
METOAAMHU KBAHTOBOU
TEOPUH;

TIK-1 3HAET: IPEANOCHIIKA
CO3J1aHUsI KBAHTOBOM

MEXaHUKH,

yMeeT: U3J1ararsb,
MOHUMATh U
KPUTHYECCKH
aHaJTU3UPOBATh
o0meduznueckyro
UHOPMALIUIO;
BJIaJICeT: METOAOJIOTHEH
UCTIOJIb30BaHUS
0a30BbIX
TEOPETUYECKUX 3HAHUU
B o0nactu
€CTECTBEHHBIX HayK




[IpU pELICHUN
npodeccHoHATBHBIX
3aj1a4;

Paznexn 2.
MareMaTuuecKui
armapaT KBaHTOBOM
TEOpUH

OIIK-2

3HAET: TECOPETUUECKUE
OCHOBaHUs KBAHTOBOM
TEOpHUH;

yYMEET: pelarhb
THIIOBBIE 33]1a41
KBaHTOBOU TEOpUHU;
BIIQJICET: TOYHBIMU U
PpUOIM>KEHHBIMU
METOAAaMHU KBAHTOBOU
TEOpHUU;

[1K-1

3HAET: MaTeMaTHYECKHUIA
anmapaT KBaHTOBOM
MEXaHUKH, OCHOBHBIC
HpHHHHHBIKBaHTOBOﬁ
MCXaHMKU,
YMEET: HAXOJIUTh
cpenHue 3HAYCHHS
(GU3MYECKUX  BEIHYMH,
HaXOJHUTh COOCTBCHHBIC
3HAYCHHS u
COOCTBEHHBIE (YHKLUHU
OTIepaTopoB;

BJIaACCT. HABBIKAMH
CaMOCTOSITEIIBHON
paboThI ¢ yueOHOH U

Hay4HOH JIUTEPATYPOU;

Pabora Ha
CEMHUHAPCKHUX

3aHATHUAX

DK3aMeH,

BOIIPOCHI
Ne7-15

Paznen 3.
[Ipocrenimme TO9HO
pelraemMble 3a1a4u

OIIK-2

3HAET: OCHOBHBIE
(du3nUecKrue CUCTEMBI U
3aKOHBI, ONTUCHIBAEMbIE
KBaHTOBOU TeOpHUEH;
YMEET: peliaTh
TUIIOBBIE 3a]1a4U
KBaHTOBOH TEOPHH;
BJIa/IEET: TOUHBIMU U
npUOJIMKEHHBIMU
METOJIaMU KBaHTOBOM
TEOpUH;

IK-1

3HAET: OCHOBHBIE

ypaBHEHUS KBAHTOBOM
MEXaHHKH,
yMEeT: HaXOIUTh
COOCTBEHHBIE 3HAYCHUS
u COOCTBEHHBIE

(GyHKIMU  ONEepaTopoB,

KonTponbHas
pabora (IIP-
2)

DK3aMeH,
BOITPOCHI
Ne 15-20




BBIYUCTISATH
KO3 PHUIHEHT
MIPOXOXKICHHUS qyepes
MOTEHLIMATbHBIN
Oapbep;

BJIa/ICET: HAaBbIKAMU
CaMOCTOSITENIbHOI
paboTHI C yu4eOHOU U

Hay4HOH JIUTEPATYPOU;

Pa3ngen 4. Momenr
UMITYJIbCA B
KBAaHTOBOMW TEOPHH

OIIK-2

3HAET: OCHOBHBIC
(buU3HYECKUE CHCTEMBI U
3aKOHBI, ONTUCHIBAEMBIC
KBaHTOBOI Teopuei;
yMeeT: peliaThb
TUIIOBBIC 33/1a4H
KBaHTOBOU TEOpHH;
BJIQJICCT: TOUHBIMH U
NpUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOpUH;

[1K-1

3HAET: OCHOBHBIE
YpaBHEHUSI KBAHTOBOM
MEXaHUKH,
yMeerT: MPUMEHSATH
TEOPETHYECKUE 3HAHUSA
K PELIECHHIO
MPaKTUYECKHUX u
Hay4HBIX 33]1a4;
BIIaiCeT: HaBbIKAMHU
CaMOCTOSITEIbHOM
paboThI ¢ yueOHOH 1

Hay4HOU JIUTEPATYPOU;

Pabora Ha
CEMHHAPCKHUX

3aHATUAX

DK3aMeH,
BOIIPOCHI
Ne 21 - 27

Paznen 5.
[TpubnmxeHHbIE
METO/bI BBIUUCICHHUS
COOCTBEHHBIX
3HAUCHUHN U
COOCTBEHHBIX
GbyHKIIHIA OnIepaTopoB

OIIK-2

3HAET: OCHOBHBIE
(bU3UYECKUEe CUCTEMBI U
3aKOHBI, ONTCHIBAEMbIE
KBaHTOBOU T€OpUEH;
YMEET: peliarThb
TUIIOBBIE 3a]1a41
KBaHTOBOH TEOPHH;
BJIa/IEET: TOUHBIMU U
PUOTKEHHBIMU
METOJaMHU KBaHTOBOU
TEOpHH;

KoHnTtponbHas
pabora (IIP-
2)

DK3aMeH,
BOITPOCHI
Ne 28 - 31




IK-1

3HAET: NPHOIMKEHHbIE
METO/BI peIICHUs
KBaHTOBOMEXaHUYECKU
X 3a1a4;

yMeEeT: PUMEHSTh
TEOPHIO BO3MYIICHHN K
pEIICHHIO 3a/1a4;
BJIAJICCT: METOAOJIOTHEH
UCTIOJIb30BaHUS
0a30BbIX
TEOPETUYECKUX 3HAHUI
B o0JsiacTH
€CTECTBCHHBIX HAYK
IPU PEUICHUN
poeCCUOHATIBHBIX
3ajad,

Pa3znen 6. Crime u
TOXXIECTBEHHOCTD
YaCTHUII

OIIK-2

3HAET: OCHOBHBIE
(bu3HYEeCKuEe CUCTEMBI U
3aKOHBI, OIIUCHIBAEMbIE
KBaHTOBOU TEOpHUEH;
yMeeT: peliathb
TUIIOBBIC 33/1a4H
KBaHTOBOH TE€OpUH;
BJIaJICeT: TOUHBIMU U
NpUOIMKEHHBIMU
METOAaMH KBAaHTOBOU
TEOpUH;

[1K-1

3HAET: MAaTEMAaTUYECKUI
arnmnapaT KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MPUHIUITBI KBAHTOBOM
MEXaHUKH,

YMECT: IMPUMCHATH
TEOPETHYECKUE 3HAHUSA
K PELIECHHIO
MPAKTUICCKUX u
Hay4HbIX 33]1a4;
BIIJICET: METOI0J0TUEN
HCIIOJIb30BaHUS
0a30BbBIX
TEOPETUYECKUX 3HAHUU
B o0Jyiactu
€CTECTBEHHBIX HAYK
IIPU PELICHUN
npodeccHoHaATbHBIX
3azay,

Pabora Ha
CEMHUHAPCKHUX
3aHATHUIAX

DK3aMeH,
BOIIPOCHI
Ne 32 -34




Pasnen 7. Bropuunoe
KBAHTOBAHUE B
cucrteme 0030HOB

OIIK-2

3HAET: OCHOBHBIE
(bU3HYECKUE CHCTEMBI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOU TEOpUEH;
yYMEET: peliaTh
TUIIOBBIE 3aJ1a41
KBaHTOBOM TE€OpUH;
BJIaJI€ET: TOUHBIMU U
PpUOIMKEHHBIMU
METOAAMHU KBAaHTOBOU
TEOPHH;

IK-1

3HAET: MATEMATUYECKUI
arnmapaT KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MPUHLMUITBI KBAHTOBOM
MEXaHUKH,
YMCCT: MPUMCHATH
TEOPETHYECKUE 3HAHUSA
K pelIeHUI0
MMPAKTUYCCKUX u
Hay4HbIX 33]1a4;
BJIQJICET: METOI0JI0TUEN
HCIIOJIb30BaHUS
0a30BbIX
TEOPETUYECKUX 3HAHUUI
B o0Jyiactu
CCTCCTBCHHBIX HAYK
[IPHU pELIEHUN
npodeccuoHaNbHBIX

3ajad,;

KonTponbHas
pabora (IIP-
2)

DK3aMeH,
BOIIPOCHI
Ne 35-41

Paznen 8. Bropuunoe
KBAaHTOBaHUE B
cucteme (epMUOHOB

OIIK-2

3HAET: OCHOBHBIC
(du3nUecKne CUCTEMBI U
3aKOHBI, ONTCBHIBAEMbIE
KBaHTOBOU TeOpHUEH;
YMEET: peliaTh
TUIIOBBIE 3a]1a4H
KBaHTOBOH TEOPHH;
BJIa/IEET: TOUHBIMU U
npUOJIMKEHHBIMU
METOJIaMU KBaHTOBOM
TEOpUH;

IK-1

3HACT: MAaTEMATUICCKUM
arnmapar KBaHTOBOM
MEXaHUKH, OCHOBHBIC
MPUHLIUIBI KBAHTOBOM
MEXaHUKH,

YMCCT: MNPUMCHATH

Pabora
CEMHUHAPCKHUX

Ha

3aHATUAX

DK3aMeH,
BOITPOCHI
Ne 42




TEOPETUYCCKUE 3HAHUS
K PCIICHHIO
NPAKTUYCCKUX u
HAYYHBIX 33]1ay;
BJIAJIEET: METOI0JIOTHEMN
HCIIOJb30BaHMs
0a30BBIX
TEOPETUYCCKUX 3HAHUU
B o0nacTu
CCTECTBCHHBIX HAYK
[PU PEUICHUN
npodeccuoHaATbHBIX
3a/1ad,

Paznen 9. Yopyroe
paccestHue 4acTHIl

OIIK-2

3HAET: OCHOBHBIC
(bu3nUecKue CUCTEMbI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOW TEOpHUE;
yMeEeT: pemarhb
TUIIOBBIE 33J1a4U
KBaHTOBOU TEOpUHU;
BJIa/ICET: TOUHBIMU U
IpUOIINKEHHBIMU
METOJJaMU KBaHTOBOU
TEOpHUU;

IK-1

3HACT: MAaTEMATUICCKUM
armnapar KBaHTOBOM
MEXaHHUKH, OCHOBHBIE
MIPUHITUTIEI KBAHTOBOM
MEXaHUKH,

yMeerT: MPUMEHSATH
TEOPETHUYECKUE 3HAHUSA
K peLIeHnI0
MPaKTUYECKHUX u
Hay4HBIX 337124,
BJIAJI€ET. METONOJIOTHEN
HCIIOIL30BaHUS
0a30BBIX
TEOPETHUYECKUX 3HAHUUI
B o0J1acTu
€CTECTBEHHBIX HAYK
MIPU PEIICHUN

PO eCCHOHATBHBIX
3ajad,

KonTponbhas
pabora (IIP-
2)

DK3aMeH,
BOITPOCHI
Ne 43 - 48

10

Paznexn 10.
Heynpyroe
paccessHue 4acTHI]

OIIK-2

3HAET: OCHOBHBIC
(bu3HYECKHE CHCTEMBI U
3aKOHBI, OITUCHIBAEMbBIC
KBaHTOBOU TEOpUEH;

Pabora Ha
CEMHHAPCKUX
3aHATHUAX

DK3aMeH,

BOTIPOCHI
Ne 49




yMeeT: pelarhb
THIIOBBIE 33/1a41
KBaHTOBOU TEOpUHU;
BIIQJICET: TOYHBIMU U
IpUOIINKEHHBIMU
METOJaMU KBaHTOBOU
TEOpHUU;

T1IK-1 3HAET. MaTeMaTHYEeCKHI
arrapaTr KBaHTOBOU
MEXaHUKH, OCHOBHBIC
MPUHILIUIIBI KBAHTOBOM
MEXaHUKH,

yMeerT: MPUMEHSTh
TEOPETUYECKUE 3HaHUS
K PELICHHIO
MPaKTUYECKUX "
Hay4HbIX 3a]1a4;
BJIAJICET: METOAOIOTHCH
HCIIOJIF30BaHUS
0a30BBIX
TEOPETUYECKUX 3HAHUMN
B o0J1acTu
€CTECTBEHHBIX HAYK
P pEILLICeHUN

PO eCCHOHATBHBIX
3ajad4.

KoHTpoJIbHBIE 1 METOAUYECKHE MATEPUAIIBI, & TAKXKE KPUTEPUU U TTOKAZATEIIN
HEO0OXOMMBbIE VISl OLICHKW 3HAHUH, YMEHHM, HABBIKOB M XapaKTEPU3YIOIINE ITATbI
dbopMHpoBaHUS ~ KOMIETEHIIM B  TIpollecce OCBOEHHUs  00pa3oBaTelbHOMN
porpaMmsbl npeacTasiieHsl B [Ipunnoxenun 2.

V. CIIMCOK YUYEBHOU JIUTEPATYPbI U UH®OPMAIIMOHHOE
OBECIHHEYEHUE JNCIUIIJIMHBI

OcHoBHas JauTEparypa
(aekmponHbie u nevammuvle U30aHLsY)

1. nonsckuid, 2.B. ArtomHas ¢usuka. Tom 2. OCHOBBI KBaHTOBOM
MEXaHUKH U CTPOCHHUE IJIEKTPOHHOM 000JOYKM aroMa [DJNEKTPOHHBIM pecypc] :
yueonuk / O.B. Illnonbckuii. — DnektpoH. aaH. — Cankt-IlerepOypr : Jlanb,
2010. — 448 c. — Pexxum noctyma: https://e.lanbook.com/book/443

2. baiikoB, FO.A. KBantoBas mMexaHuka [DNEeKTpOHHBIH pecypc] : ydeOHOe
nocobue / HO.A. baiikoB, B.M. Ky3neunoB. — Onextpon. gan. — MockBa



https://e.lanbook.com/book/443
https://e.lanbook.com/book/443

N3natensctBo "JlaGopatopus 3Hanuii", 2015. — 294 c. — Pexwum npocryna:
https://e.lanbook.com/book/70719
3. MarasunnukoB A.JI. BBeneHue B KBAaHTOBYIO MEXaHHUKY [DJIEKTPOHHBIN

pecypc]: yuebHoe mocobue/ MarasunnukoB A.Jl., MyxaueB B.A.— DnextpoH.
TeKCTOBbIE JaHHbIe.— ToMck: ToMckuil rocyJapCTBEHHBIM YHUBEPCUTET CHUCTEM
yopaBieHUsT W paguodniekTpoHuku, 2012.— 112 c.— Pexum pgocryma:
http://www.iprbookshop.ru/13860.html. — 35C «IPRbooks»

4. KpacnoneprieB E.A. KpanToBasi MexaHMKa B NPUIIOKEHUSX K (U3UKE

TBEPJOTO TeJa [DNEeKTPOHHBIN pecypc]: yaedHoe mocodbue/ KpacnomnepmneB E.A.—
DNEeKTPOH. TEKCTOBBIE JAHHbIE.— HoBocubupck: HoBocubupckuii
rOCy/apCTBEHHBIN TexHUYeckuil yHuBepcutet, 2010.— 354 ¢.— Pexxum goctyma:
http://www.iprbookshop.ru/45097.html. — 3B5C «IPRbooks»

5. Tpscyués, B.A. KBantoBass MexaHuka Jjisi CTYJICHTOB TEXHUYECKUX BY30B
[DnexkTpoHHbI pecypc] : ydueOHoe mocobue / B.A. Tpsacyués ; mox pen. A.B.
[TonikoB. — OnektpoH. aaH. — Tomck : TITY, 2017. — 156 ¢. — Pexum nocryna:
https://e.lanbook.com/book/106765

6. KantoBas wMexanuka: yueOHuk / Beapunckmii P.B. - PoctoB-Ha-
Hony:UznatensctBo FODY, 2009. - 384 c. ISBN 978-5-9275-0706-1 - Pexum
noctyna: http://znanium.com/catalog/product/553266

7. JlesuueB B.B. OcHOBBI KBaHTOBOW MEXaHMKH B TPOCTEUIIUX 3ajadax

[OnexkTpoHHBI  pecypc]: yueOHoe mocobue/ Jleuuer B.B.— DnexTpow.
tekctoBble gaHHbie.— CI16.: Yuuepcurer UTMO, 2014.— 38 c.— Pexum
nocryma: http://www.iprbookshop.ru/67477.html.— DBC «IPRbooksy»

8. Ieipmun, B.B. ®usuka. KBantoBas ¢usuka. KBaHTOBas MexaHHKa WU
aToMHas (hu3uKa [DNeKTpOHHBIN pecypc] : yueOHoe nocodue / B.B. Ibipaun, T.JI.
Kum, C.A. leneneBa. — OnekTpoH. naH. — Kemeposo : Ky3['TY umenu T.D.
['opbauesa, 2018. — 182 c. — Pexum JIOCTyTA:
https://e.lanbook.com/book/115114

JlonmosHUTEILHASA JUTEPATypa
(anexmponmbie u neyammvie u30amUs1)

1. bnoxunues, /.M. OcHOBBI KBAHTOBOM MEXaHUKHU [DJIEKTPOHHBIN pecypc]
: yue6Hoe nocodbue / J[.1. bnoxunines. — DnektpoH. nan. — Cankt-IletepOypr :
Jlanb, 2004. — 672 c. — Pexxum poctyna: https://e.lanbook.com/book/619

2. Jlanmay, JI.JI. Teopermueckas ¢usuka T.3. KBanTtoBas MexaHuKa

(HepensITUBUCTCKAsE Teopus) [OnekTpoHHwlt pecype] / JILJ. Jlanmay, E.M.
JIndmmn. — DnextpoH. gaH. — Mocksa : ®uszmatiut, 2001. — 808 c. — Pexum
nocryma: https://e.lanbook.com/book/2380



https://e.lanbook.com/book/70719
https://e.lanbook.com/book/70719
http://www.iprbookshop.ru/13860.html
http://www.iprbookshop.ru/13860.html
http://www.iprbookshop.ru/45097.html
http://www.iprbookshop.ru/45097.html
https://e.lanbook.com/book/106765
https://e.lanbook.com/book/106765
http://znanium.com/catalog/product/553266
http://znanium.com/catalog/product/553266
https://e.lanbook.com/book/619
https://e.lanbook.com/book/619
https://e.lanbook.com/book/2380
https://e.lanbook.com/book/2380

3. banmamor B.B. Kypc kBaHTOBOW MeXaHUKH [DJIEKTpPOHHBIA pecypc]/
banamos B.B., JomunoB B.K.— 3nektpoH. TekcToBble naHHbie.— MOCKBa,
NxeBck: Perymspuas m xaormueckas amHamuka, 2001.— 336 c.— Pexum
noctyna: http://www.iprbookshop.ru/16546.html.— 3bC «IPRbooks»

4. Emorun, I1.B. KBantoBas MexaHuka ¢ 3aa4yamMu [ DJIEKTPOHHBIN pecypc]
: yuebHoe mocobue / I1.B. Emotun, B.J[. KpuBuenkoB ; moxa pen. boromaro6osa
H.H.. — DOnexktpoH. ngan. — Mocksa : ®uszmatiaut, 2001. — 300 c. — Pexum
noctymna: https://e.lanbook.com/book/48207

5. Jemumonuu, b.II. Marematuueckue OCHOBBI KBAaHTOBOM MEXaHUKHU
[DnexTpoHHBI pecypc] : yueoHoe mocodue / b.I1. JlemunoBud. — DNEKTpOH. JaH.
— Cankr-IlerepOypr : Jlawb, 2005. — 200 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/604

6. ToamaueB B.B. OCHOBBI KBAaHTOBOM MEXaHUKH [DJIEKTPOHHBIN pecypc]:
yueOHoe nocodue/ TonmaueB B.B., ®enoroB A.A., ®egoroa C.B.— DnekTpoH.

TEKCTOBbIE JlaHHbIe.— MockBa, VkeBck: PerynsipHas u xaoTudeckas AUHAMUKA,
2005.— 240 ¢.— Pexxnm moctyma: http://www.iprbookshop.ru/16586.html.— 3BC
«IPRbooks»

7. Kapnos, H.B. HauanbHble riaBbl KBaHTOBOM MEXaHHUKU [DJIEKTPOHHBIN
pecypc] : yuebnoe nocodue / H.B. Kapnos, H.A. Kupuuenko. — DJeKTpoH. AaH.
— MockBa : ®usmariaur, 2006 — 360 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/2193

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HHTEepHET»

http://www.physbook.ru/
http://hep.phys.msu.ru
http://elementy.ru/trefil/20
http://www.femto.com.ua/articles/part_1/1557.html
http://www.quantumintro.com/
http://phys.org/physics-news/quantum-physics/

7. http://lwww.bbc.co.uk/science/space/universe/questions_and_ideas/quantu
m_mechanics

Sk wDbd =

VI. METOAUYECKHE YKA3ZAHUSA 11O OCBOEHUIO IUCHUIIVINHBI

JlekiimoHHBIE 3aHATUS OPUEHTHPOBAHBI HA OCBEIICHUE BBOJHBIX TEM B
KKIBIA pa3fell Kypca U NPU3BAHbBl OPUEHTUPOBATH CTYIEHTOB B IIPEIIaracMoM
MaTepualle, 3aJI0)KUTh Hay4HbIE U METOJOJOTMYECKUE OCHOBBI Ul JaJbHEUIIEH
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.


https://e.lanbook.com/book/604
https://e.lanbook.com/book/604
http://elementy.ru/trefil/20
http://elementy.ru/trefil/20
http://www.femto.com.ua/articles/part_1/1557.html
http://www.femto.com.ua/articles/part_1/1557.html
http://www.quantumintro.com/
http://www.quantumintro.com/
http://phys.org/physics-news/quantum-physics/
http://phys.org/physics-news/quantum-physics/

BaxxHoii siBisieTcst camocTosiTeNbHas padoTa 1o Kypcy. B xone aToit paboThl
CTYJIEHThl OTOMpPAIOT HEOOXOJMMBIM MaTepuand MO H3y4YaeMoOMYy BOMNPOCY U
aHANMU3UPYIOT ero. IIpu MoAroToBKe K 3aHATHSAM CTYIAEHTHI MOTYT IOJIb30BATHCS
paboueil mporpaMMon y4eOHOM AUCUUIUIMHBI, @ TaKKE CIIPAaBOYHOM JUTEPATypon
U JIPYyrUMH NocoOusMu (yueOHMKaMH, YIEOHBIMHU MTOCOOUSIMHU, PEKOMEHIOBAaHHOMN
JUTEPATYPOU U T.I1.).

[Ipy mpoMeKyTOUHOM aTTECTAlMK A0 3K3aMEHA JOJKHBI CIATh BCE OTYETHHIE
paboThI ¥ MOTYYUTH JOIYCK K IK3aMEHY.

VIlI. MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUATIIMHBI

AyauTopust U1 9YTCHUS JICKIMN 1 IPOBEACHUS MPAKTUICCKUX 3aHATHM:

nepcoHadbHbIl KoMmbioTep Lenovo ThinkPad E125 ¢ nuneH3uoHHBIM U
cBOOOJHBIM mporpamMmubiM obOecreucHuem — MS PowerPoint 2007 u Acrobat
Reader XI;

npoextop Benq MP770;

IIEPEHOCHOM DKpaH.
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ILnan-rpaduk BbINOJHEHHSI CAMOCTOSITEIbHON PadoThI N0 TUCHUIJINHE

Jara/cpoxkn | Bua camocrositesibHoli | Hopmbl Bpemenu
Ne dopmMa KOHTPOJIA
BBINOJTHEHUSA padoThI HA BBLINOJIHEHHE
1 2 Henest IToaroroska K Pa6ora Ha
2 4acoB
CEMHHAPCKUM 3aHSITHSIM CEMHUHAPCKHUX 3aHATHSIX
2 4 genens ITonroroBka k Pabora Ha
2 4acoB
CEMUHAPCKHUM 3aHATHIIM CEMUHAPCKHUX 3aHATHUAX
3 6 Henmens ITonroroBka k Pabora Ha
2 4acoB
CEMUHAPCKHUM 3aHATHIIM CEMHUHAPCKHUX 3aHATHUSAX
4 8 Heneist ITonroroBska k Pabora Ha
2 4acoB
CEMHUHAPCKHUM 3aHSITHSIM CEMHUHAPCKHX 3aHATHSIX
5 10 menens IToaroroBka K Pabora Ha
2 4acoB
CEMUHAPCKHUM 3aHATHIM CEMUHAPCKHUX 3aHATHUAX
6 12 menens IToaroroBka K PaGora Ha
2 4acoB
CEMUHAPCKHUM 3aHATHIM CEMUHAPCKHUX 3aHATHUAX
7 14 uenens ITonroroBska k Pabora Ha
2 4acoB
CEMHUHAPCKHUM 3aHSITHSIM CEMHUHAPCKHX 3aHATHSIX
8 16 nenens IToaroroska x PaGora Ha
2 4acoB
CEMUHAPCKHUM 3aHATHIM CEMUHAPCKHUX 3aHATHUAX
9 18 menens IToaroroBka K Pabora Ha
2 4acoB
CEMHHAPCKUM 3aHITUSIM CEMHUHAPCKUX 3aHATUAX

XapakTepucTHKA 3aJaHUH ISl CAMOCTOATEIbHON Pad0ThI CTYICHTOB M
METOAUYECKHE PEKOMEHIAIUM 110 UX BHINIOJTHECHUIO

CamocrosiTenbHas paboTa MOMOTaeT CTyACHTaM:

1) oBnageTh 3HAHUSMU:

- yTeHHe TeKcTa (yueOHUKa, MEePBOUCTOYHHKA, TOTIOJHUTEILHON JTUTEPATYPhI
U T.J.);

- COCTaBJICHHE IIJIaHA TEKCTa, rpaduueckoe U300pakeHUe CTPYKTYPhl TEKCTa,
KOHCTIEKTUPOBAHUE TEKCTA, BBIMUCKHU U3 TEKCTa U T.1.;

- paboTa co CIpaBOYHUKAMHU | JIp. CIIPABOYHOM JIUTEPATYPO;

- UCMOJIb30BAHUE KOMIIBIOTEPHON TEXHUKU U MIHTEpHETA U 1Ip.;

2) 3aKperiaTh U CUCTEMAaTU3UPOBATh 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- 00paboTKa TeKCTa, MOBTOPHAs padoTa HaJl y4eOHBIM MaTepUalioM yueOHUKa,
MePBOMCTOYHHUKA, TOTIOTHUTEILHON JTUTEPATYPhI, AyJIU0 U BUICO3AIHCEH;

- HOATOTOBKA IJIAHA;

CamocTosiTenbHass paboTa MOXKET OCYIIECTBIATHCS WHAMBUIAYAIBHO WIIH
rpynmnamMu CTYJEHTOB B 3aBUCHUMOCTH OT LENH, 00beMa, KOHKPETHOM TEMAaTHKHU
CaMOCTOSATEILHOM pabOThl, YPOBHS CJIOKHOCTH M YPOBHSI YMEHHUH CTYJECHTOB.



KoHTponib pe3ynbTaToB CaMOCTOSITENBHOM pabOThl CTYJEHTOB JOJIKEH
OCYILECTBISTHCS B Mpeleiax BPEMEHH, OTBEACHHOTO Ha 00s3aTelbHbIe Y4eOHbIE
3aHATHS U BHEAYAUTOPHYIO CAMOCTOSITENbHYIO PabOTy CTY/IEHTOB MO JUCIUILINHE,
MOJKET MPOXOANTH B MMCbMEHHOM, YCTHOM WM CMEIIaHHOM (opme.

CamocrosiTenbHas paboTa Ha JIEKIUH

Cnymanue W 3a0uCh JIKUIMM — CIOXKHBIM BHUJ BY30BCKOM ayJIUTOPHOMN
paboTbl. BHUMaTenbHOE ClylIaHWE W KOHCIIEKTUPOBAHHE JIKIIUN Mpearnosaraet
MHTEHCUBHYIO YMCTBEHHYIO JI€SITEIBHOCTD CTyJeHTa. KpaTkue 3anucu JeKui, ux
KOHCIIEKTUPOBAaHUE MOMOTaeT YCBOUTH y4ueOHbIN MmaTepuan. KoHcmekT sBisercs
MOJIE3HBIM TOT/A, KOTJIa 3alIMCaHO CaMO€ CYIIIECTBEHHOE, OCHOBHOE M CIEJIAHO 3TO
caMuM cTyJaeHToM. He Hajo cTpeMuThes 3anucaTh JOCIOBHO BCHO JIeKIUI0. Takoe
«KOHCIIEKTUPOBAHUE» MPHUHOCUT OOJbIIE€ Bpeaa, Y€M MOJb3bl. 3aNUCh JIEKLUUN
PEKOMEHYETCSI BECTH IO BO3MOXHOCTU COOCTBEHHBIMU (POPMYIMPOBKAMH.
JKenaTenbHO 3anMCh OCYILECTBIISATH HA OJJHOW CTPAHUIIE, a CIEAYIOIIYIO0 OCTABISATh
U TpOpabOTKU Y4eOHOro MaTepuana CaMOCTOSITENIbHO B JOMAIIHUX YCIIOBUSX.
KOHCIeKT Jdexkuuu Jiydiie MNoJApa3feisaTh Ha NYHKThI, mnaparpadsbl, coOmoas
KPAaCHYIO CTPOKY. DTOMYy B OOJBIION CTENeHH OyAyT CIOCOOCTBOBATh ITyHKTHI
IlaHa JIeKUWHU, TMpeIokKEHHbIe npenojaBarensM. [IpuHUMIIUAIbHBIE MeECTa,
omnpeneneHus, (GOpMysbl W JIpyroe CcleAyeT CONpPOBOXKIATh 3aMEYaHUSIMU
«BAXKHO», «0CO00 BAXKHOY», «XOPOIIO 3allOMHUTHY» U T.M. MOXKHO JenaTh 3TO U C
NOMOUIbIO PA3HOLBETHBIX MapKepoB WM pyuek. Jlydme ecin oHU OyAyT
COOCTBEHHBIMHU, YTOOBI HE MPHUXOAUIIOCH MPOCUTh UX Y OJHOKYPCHUKOB U TEM
caMbIM HE€ OTBJEKaTh MX BO Bpemsi Jjekuuu. llenecooOpa3Ho paszpaborathb
COOCTBEHHYIO «Mapkorpadguio» (3HA4KU, CHUMBOJBI), COKpaileHus cjoB. He
JUIIHUM OyJeT M M3y4YeHHE OCHOB cTeHorpaduu. Paboras Hajg KOHCIEKTOM
JIEKIUH, Bcerja HEOoOXOAMMO UCIOIb30BaTh HE TOJbKO YYEOHHK, HO U Ty
JUTEPATYPY, KOTOPYHO JOINOJHHUTEIBHO PEKOMEHJI0Bal JieKTop. VIMEHHO Takas
Cepbe3Hasi, KPOMOTIuBasi padboTa ¢ JEKIMOHHBIM MaTEPHUaJIOM MO3BOJIUT TITyOOKO
OBJIaJIETh 3HAHUSIMU.

PaboTa ¢ nuTepaTypHbIMU HCTOYHUKAMHU

CamocTtosiTenbHas paboTa ¢ yueOHMKaMH, YYCOHBIMU MMOCOOUSIMH, HAyIHOM,
CIIPAaBOYHOU U MOMYJISIPHOM JINTEPATYPOU, MaTEPUATIAMU TTIEPUOTUUECKUX U3AaHUN
u MutepHera siBnserca HamOosiee >PQGEKTUBHBIM METOAOM MOJYYEHHUsS] 3HAHUH,
MO3BOJIIET 3HAYMUTEIBHO AaKTUBU3UPOBATh IMPOIECC OBJIAJACHUS HH(OpMaLUEH,
CIIOCOOCTBYET OoJiee TIIyOOKOMY YCBOSHHUIO M3yd4aeMoro Matepuana, GopMupyeT y
CTYICHTOB CBO€ OTHOILICHHE K KOHKpeTHoW mpobneme. bonee riaybokomy
PACKpBITHIO  BOINPOCOB  CHOCOOCTBYET  3HAKOMCTBO C  JOMOJHUTEIHHOU
JIATEPATYPOHU.

TpeOoBaHus K npeacTaBjieHUI0 U 0POPMIICHHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI



TpeOoBaHUs K KOHCIEKTY JJIsl MPAKTUYECKUX 3aHITHM:

1. lomxeH OBITh B OTACITBHON TETPaId, TIOIIMMCAHHBIN.

2. O06s3aTenbHO MUCATh TUTAH 3aHITHS ¢ YKA3aHUEM TEMBbI, BOIIPOCOB, CTIHCKA
JIUTEPATYPHI U HICTOYHUKOB.

3. Otpaxars npoOIeMAaTUKy BCEX I[IOCTaBJICHHBIX BOMPOCOB (aHAIMU3
HCTOYHHUKA, JINTEPATYPHI).

4. Nmerr 1m0  HHUM  apryMEHTHPOBAHHBIE  BBIBOJBI. CnoBo
«apTyMEHTHPOBAHHBIC) SIBISIETCS KJIKOYEBBIM. [ TaBHOE - I0Ka3yEMOCTh BBIBOJIOB.

Kputepuu o11eHKH BBITIOJHEHUSI CAMOCTOSITENIEHON pabOThI

KoHTposb caMocTOSITeTbHON PabOThI CTYACHTOB MPEAYyCMAaTPHUBACT:

* COOTHECEHHE COJEPKaHMSI KOHTPOJIS C LIEJISIMA 00YUYEHUS;

* 00bEKTUBHOCTH KOHTPOJIS;

* BAIUJTHOCTh KOHTPOJIA (COOTBETCTBUE MPEABIBISEMBIX 33JJaHUN TOMY, UYTO
MPEAIOIAraeTCsi IPOBEPUTH);

* T PepeHnanmo KOHTPOIbHO-U3MEPUTEIBHBIX MAaTEPUAIIOB.

DopMbl KOHTPOJISI CAMOCTOSATEIIBHONU Pa0OTHI:

* PaboTa Ha ceMUHAPCKUX 3aHATHUSX .

* 3ayer.

Kpurepuu onieHKH pe3yJbTaTOB CaMOCTOSTENIbHON pabOThI

KpurepusiMmu o11eHOK pe3yJbTaTOB BHEAYAUTOPHON CaMOCTOSATEIHHOM pabOThI
CTYJICHTA SIBJISIFOTCS:

* YPOBEHb OCBOCHHUS CTYJICHTOB Y4€OHOT0 MaTepuaa;

* cpOpMHUPOBAHHOCTH OOIIICYUECOHBIX YMEHHUIA;

* YMEHHS CTyJCHTAa aKTUBHO HCIOJIb30BaTh JJIEKTPOHHBIE OOpa3oBaTe/IbHBIC
pecypchl, HaXOJIUTh TPeOYIOIIyoCs WHPOpMAIUI0, U3ydyaTh €€ U MPUMEHSTh Ha
MPaKTUKE;

* 000CHOBAaHHOCTb U YETKOCTh U3JI0’KEHUS OTBETA;

* opopMIIeHHE MaTepralia B COOTBETCTBUH C TPEOOBAHUSIMU;

* yMEHUE OPUCHTUPOBATHLCS B MTOTOKE MH(GOPMAITNH, BBIICTISATH TJIABHOE;

*yMEHHE YeTKO chopMynupoBaTh mpoliieMy, MPEIJIOXKUB €€ peIlICHHUE,
KPUTHUYECKHU OLIEHUTH PELICHUE U €T0 MOCIEACTBUS,

* YMEHHE T[I0Ka3aTh, MPOAHAIM3UPOBATh aJbTEPHATUBHBIE BO3MOXHOCTH,
BAPUAHTHI JCHUCTBUN;

* ymMmeHue c(hOpMHUPOBATH CBOIO MO3UITUIO, OIICHKY M apTyMEHTHPOBATH €€.
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MMacnopt ®OC

Kon n popmyimposka
KOMITeTEHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

OIIK-2 Crnoco0HOCTH

TCOPETUYCCKUEC OCHOBAHUA KBaHTOBOM TCOpHHU, OCHOBHBLIC

HCIIOJIB30BATh B 3Haer (u3MYecKre CHCTEMBI M 3aKOHBI, ONMCHIBAEMbIC KBAHTOBOIA
npodeccuoHaIbHOM TEOpHEH.
NEATENbHOCTH 6a30BbIE | VMmeeT pellaTh TUIIOBBIE 33a4X KBAHTOBOM TECOPHH.
3HAHUS
(byHIaMEHTAIBHBIX
pa3zesioB MaTEMATHKH,
CO3/1aBaTh
MaTeMaTHYECKHE
MOJIETN TUIIOBBIX
PO ecCHOHANBHBIX Brnageer | TOYHBIMH M IPHOJIMKEHHBIMH METOJIAMH KBAHTOBOM TEOPUH.
3a1a4 u
UHTEPIPETUPOBATH
[I0JIy4YE€HHBIE
pe3yJIbTaThl C yYETOM
IpaHull IPUMEHUMOCTH
Mozenen
I1K-1 Cnoco6HoCTb - IPEANIOCBIIIKN CO31aHNs KBAHTOBOM MEXAHUKU;
HCII0JIB30BATh - MaTEMaTUYECKHUH armnapar KBaHTOBOM MEXaHUKU;
CHelHaTu3UPOBaHHbIE - OCHOBHBIE MPUHIUIIBI KBAHTOBOM MEXaHUKU;
3HaHUA B 00J1aCTH 3uact - OCHOBHBIE YpaBHEHMsI KBAaHTOBOW MEXaHHKHU;
(U3HUKH 17151 OCBOCHUS - IPUOJIMKEHHBIE METOBI PEILICHUS
POUITBHBIX KBaHTOBOMEXAaHUYECKHUX 3a]1a4.
¢buznyecKkux - HAXO/IUTh CPEe/IHNE 3HAUCHUsI (PU3MUECKUX BEIINYMH;
JTUCLUILINH - HaxXOAMTh COOCTBEHHBIE 3HAUYEHUS U COOCTBEHHBIE
(byHKLIUHU ONepaToOpOB;
- BBIUMCIATH KOI(D(UIMEHT NPOXOXKAECHUS dYepes
Vaseer MOTEHITMATBHBIN Oapbep; )
- IPUMEHSTH TEOPUIO BO3MYIICHHH K pElICHHIO 33/1a4;
- TNpPUMEHSTh TEOPETHUECKHE 3HAHUS K PEIICHUIO
MPAKTUYECKUX U HAYYHBIX 3a/1a4;
- W3J1araTh, MOHMMAaThb W KPUTHYECKH aHAIU3UPOBATH
o0miedu3nuecKyro HHPOPMAITHUIO.
- HaBbIKAMM CaMOCTOATENBbHON paboThl C y4ueOHOW U
Hay4HOU JIUTEPATYPOU;
Bnaneer - METOI0JI0THEN HUCIOJIL30BaHUS 0a30BBIX

TEOPETUYECKUX 3HAHUM B 00JacCTH €CTECTBEHHBIX HayK
IIPU pelIeHrnr TpodhecCHOHAIbHBIX 3aay.




KoHnTtponupyemsle
MOJYJIH/ pa3aeiibl / TEMBI
JUCLUILINHBI

Kopap! u stamnsl popmupoBaHus

KOMIIETEHIIUHA

OneHouHbIE CpENICTBA -

HanMCHOBAHUC

TEeKYIINI

KOHTPOJIb

IPOMEKYTOYHA
g aTTecTalus

Paznen 1.
dusnyeckre 0OCHOBBI
KBAaHTOBOW TEOPUH

OIIK-2

3HAET: TEOPETUUECKHUE
OCHOBaHHS KBAaHTOBOM
TEOpUHU;

YMEET: pelaTh TUIIOBLIE
3a/J]a4i KBaHTOBOM
TEOpUHU;

BJIaJICET: TOYHBIMH U
MPUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOpHU;

IK-1

3HAET: MPEIMTOCHUTKI
CO3/1aHNS KBaHTOBOU
MEXaHHUKH,

yMeeT: U3Jararhb,
MMOHUMATh U KPUTHYECKH
aHaJIM3UPOBAThH
o01IepU3NIECKyI0
UHOPMALINIO;

BJIAJI€ET. METONOJIOTHEN
HCIOIL30BaHUs 0a30BBIX
TEOPETUYECKUX 3HAHUU B
00J1aCTH €CTECTBEHHBIX
HayK MPU pEeUICHUH
npodeccuoHaNbHBIX
3a/ad,

KonTposnbnas
pabora (IIP-

2)

DK3aMeH,

BOTIPOCHI
Nel-6

Paznexn 2.
MareMaTuuecKuim
armapart KBaHTOBOM
TEOpUH

OIIK-2

3HAET: TEOPETUYECKHUE
OCHOBAHMUS KBAHTOBOM
TEOpHHU;

YMEET: peliaTh TUIIOBbIE
3a7Ja41 KBaHTOBOM
TEOpUHU;

BJaJICET: TOUHLIMH U
MPUOIMKEHHBIMU
MeTOJdaMU KBaHTOBOM
TEOpHHU;

IK-1

3HACT: MAaTEMATUICCKUM
arnmnapar KBaHTOBOM
MEXaHWKH, OCHOBHBIC
MPUHLUIBI KBAHTOBOM
MEXaHMKH,

yMeer: HAaXOJUTh

Pabora

Ha

CEMHHapPCKHUX

3aHATUAX

DK3aMeH,
BOIPOCHI
Ne7-15




cpenHue 3HAUCHUS
(GU3MYECKUX  BEINYHH,
HAaXOJUTh COOCTBEHHEIC
3HAYEHUS U COOCTBEHHEBIC
(GyHKIIMHM ONEepaTopoB;
BJIa/ICET: HAaBbIKAMU
CaMOCTOSITENIbHOI
paboTHI C yu4eOHOU U
Hay4HOH JIUTEPATYPOU;

Paznen 3.
[Ipocreitmme TOYHO
peuraemMble 3a1a4u

OIIK-2

3HAET: OCHOBHBIC
(buU3HYECKUE CHCTEMBI U
3aKOHBI, ONTUCHIBAEMBIC
KBaHTOBOI1 Teopuei;
yYMEeT: peliaTh TUIIOBbIE
3aJjaui KBaHTOBOM
TEOpUHU;

BJIQJICCT: TOUHBIMH U
NpUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOpUH;

[1K-1

3HAET: OCHOBHBIC
YPaBHEHHUs KBaHTOBOM
MEXAHUKH,

YMEET: HaXOJUTb
CcOOCTBEHHBIE 3HAUECHUS U
COOCTBEHHBIE  (PYHKIIMH
OIepaToOpOB, BBIUUCIISTH
KO3 UIIUEHT
IIPOXOKIACHHUS yepes
NOTEHIMATILHBIN Oapbep;
BJIA/ICET: HaBbIKaMH
CaMOCTOSATEIILHOU
paboThI ¢ yueOHOI U
Hay4HOH JIUTEPATYPOH;

Kontposbnas
pabora (IIP-
2)

DK3aMeH,
BOIIPOCHI
Ne 15-20

Pa3nen 4. Momenr
MMITYJIbCa B
KBaHTOBOM TE€OPUHU

OIIK-2

3HAET: OCHOBHBIE
(bu3HYECKHEe CHCTEMBI U
3aKOHBI, ONTUCHIBAEMbIE
KBaHTOBOU TEOpUEH;
YMEET: peliaTh TUIIOBbIE
3aJ1aul KBAHTOBOM
TEOPHH;

BIIAJICET: TOUHBIMHU U
MPUOJIKEHHBIMU
METOJIaMU KBAaHTOBOH
TEOPUH;

Pabora Ha
CEMHUHApPCKHIX
3aHATUAX

DK3aMeH,

BOIIPOCHI
Ne 21 - 27




IIK-1

3HAET: OCHOBHBIE
ypaBHEHUS KBAHTOBOM
MEXaHUKH,
YMEET: MIPUMEHSATD
TEOPETHYECKUE 3HAHUS K
PELICHUIO0 TPAKTUYECKUX
Y Hay4YHbIX 3a7a4;
BJIJICET: HABBIKAMHU
CaMOCTOSITEIIBHOU
paboThI ¢ yueOHOH U

Hay4HOH JIUTEPATYPOU;

Pa3nmexn 5.
[TpubnuxeHHbIe
METO/IbI BBIUHUCIIEHUS
COOCTBEHHBIX
3HAQYCHUM U
COOCTBEHHBIX
(GyHKUIMIA 0nepaTopoB

OIIK-2

3HAET: OCHOBHBIE
(du3nUecKue CUCTEMbI U
3aKOHbI, OITChIBAEMbIE
KBaHTOBOH Teopueii;
yMEET: peliaTh TUIIOBbIE
3aJ]a4d KBAHTOBOM
TEOpUH;

BJIa/IEET: TOYHBIMU U
PpUOIMKEHHBIMU
METOaMU KBaHTOBOI
TEOpHH;

IK-1

3HAET: MPHUOIKESHHBIC
METO/IbI PEIICHUS
KBAHTOBOMCXAHUYCCKUX
3a/1a4;

yYMEET:
TEOPUI0 BO3MYIIEHUH K

MNPUMCHATH

pEIIeHHIO0 3a/1ay;
BIIaJICET: METOAOJIOTHUEH
HCIIOJIb30BaHMS 0a30BBIX
TEOPETUYECKUX 3HAHUU B
0071aCTH €CTECTBEHHBIX
HAayK [IPU pELICHUN

PO eCCHOHATBHBIX
3a7ad,

Kontposbnas
pabora (IIP-
2)

DK3aMeH,
BOIIPOCHI
Ne 28 - 31

Pa3nen 6. CrinH 1
TOXKJIECTBEHHOCTD
YaCTHI]

OIIK-2

3HAET: OCHOBHBIE
¢du3nUecKrue CUCTEMBI U
3aKOHBI, OIIMCBHIBAEMBIE
KBaHTOBOU T€OpUEH;
YMEeT: peliaTh TUIIOBbIE
3a7Ja41 KBaHTOBOM
TEOPHUH;

BJIA/ICET: TOYHBIMH U
npUOJIMKEHHBIMU
METOAaMHU KBAaHTOBOU
TEOpUU;

PaGora
CEMHUHApPCKHX
3aHATUAX

Ha

DK3aMeH,
BOIIPOCHI
Ne32-34




IK-1

3HAET. MaTeMaTHUeCKUI
armapaTr KBaHTOBOU
MEXaHUKH, OCHOBHBIC
MPUHILIUIBI KBAHTOBOM
MEXaHUKH,

YMEET: MPUMEHSTh
TEOPETUYECKUE 3HAHUS K
PEUICHUIO TPAKTHYECKUX
Y Hay4YHbIX 3a]1a4;
BJAJICET: METOAOJIOTHECH
HCIIOJIb30BaHMs 0a30BBIX
TEOPETUYECKUX 3HAHUU B
0071aCTH €CTECTBEHHBIX
HayK IIpU peLIEeHUU

PO eCCHOHATBHBIX
3ajad,

Paznen 7. Bropuunoe
KBAHTOBAHUE B
cucreme 0030HOB

OIIK-2

3HAET: OCHOBHBIE
(bu3HYEeCKuEe CUCTEMBI U
3aKOHBI, OIIUCHIBAEMbIE
KBaHTOBOU TEOpHUEH;
YMEeT: peliaTh TUIIOBbIE
3aJjaui KBAaHTOBOM
TEOpHUU;

BJIaJI€eT: TOUHBIMHU U
pUOIMKEHHBIMU
METOAaMH KBAaHTOBOU
TEOpUH;

IK-1

3HAEeT. MaTeMaTHYeCKHI
arnmnapar KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MPUHLIUIIBI KBAHTOBOM
MEXaHMKHU,

yMeerT:
TEOPETHYESCKHE 3HAHUS K

MIPpUMCHATH

PEHICHUIO MPaKTHYCCKHUX
U HAy4YHBIX 3a7a4;
BJIQJICET: METOJONIOTUEH
UCIIONIb30BaHUs 0a30BBIX
TEOPETUYECKUX 3HAHUU B
00J1aCTH €CTECTBEHHBIX
HayK [IPU pELICHUN

PO eCCHOHATBHBIX
3ajad,

KoHntposnbnas
pabora (IIP-
2)

DK3aMeH,
BOIPOCHI
Ne 35-41

Paznen 8. Bropuunoe
KBAaHTOBAHHE B
cucreme (hepMHUOHOB

OIIK-2

3HAET: OCHOBHBIC
(bu3HYECKHE CHCTEMBI U
3aKOHBI, OITCHIBAEMbIE
KBaHTOBOU TEOpUEH;

Pabora Ha
CEMHUHaAPCKUX

3aHATUAX

DK3aMeH,

BOITPOCHI
Ne 42




YMEET: peliaTh TUIIOBbIE
3aJa4Mi KBaHTOBOM
TEOpUHU;

BJIaACCT. TOUHBIMU U
MPUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOpHHU;

IK-1

3HACT: MaTEeMATUYCCKUM
arrapaTr KBaHTOBOU
MCXaHHUKH, OCHOBHBIC
MPUHLIUIBI KBAHTOBOM
MEXaHUKH,

yMeerT: MPUMEHSTh
TEOPETUUYECKUE 3HAHUS K
PEUICHUIO TPaKTHYECKUX
Y Hay4YHbIX 3a7a4;
BJIAJICET: METOAOJIOTHCH
HCIIOJIb30BaHMs 0a30BBIX
TEOPETUYECKUX 3HAHUH B
00J1aCTH €CTECTBEHHBIX
HayK IIpU peLIEeHUU

PO eCCHOHATBHBIX
3ajad,

Paznen 9. Yopyroe
paccessHAe 4acTHI]

OIIK-2

3HAET: OCHOBHbIE
(bU3HYEeCKUEe CUCTEMBI U
3aKOHBI, ONTUCHIBAEMbBIC
KBaHTOBOU TEOpHUEH;
YMEET: peliaTh TUIIOBbIC
3a/1a4yu KBaHTOBOM
TEOPUH;

BIIQJICET: TOUHBIMU U
NPUOTKEHHBIMH
METOJIaMH KBaHTOBOM
TEOPHH;

IK-1

3HACT: MAaTEMATUICCKUM
anmnapaT KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MPUHIHUITBI KBAHTOBOM
MEXaHUKH,

yMeerT: MIPUMEHSATD
TEOPETHYECKUE 3HAHUS K
PEIICHUIO0 TPAKTHYECKUX
Y Hay4HBIX 3a]1a4;
BJIAJI€ET. METONOJIOTHEN
HCIIOIL30BaHUA 0a30BBIX
TEOPETUYECKUX 3HAHUU B
00/1aCTH €CTECTBEHHBIX

KoHnTponbHas
pabora (IIP-
2)

DK3aMeH,
BOIIPOCHI
Ne 43 - 48




HayK IIpU peLEeHUN
npodeccHoHATBHBIX
3aj1a4;

10

Paznexn 10.
Heympyroe
paccestHue 4acTull

OIIK-2

3HAET: OCHOBHbBIE
buznyecKue CUCTEMBI U
3aKOHBI, OITUCHIBAEMbIE
KBAaHTOBOW T€OpHUEH;
YMEET: peliaTh TUIIOBbIE
3a/1a4u KBaHTOBOMU
TEOPUH;

BJIAJICET: TOUYHBIMU U
PpUOIMKEHHBIMU
METOJIaMU KBaHTOBOM
TEOpUHU;

[1K-1

3HAeT: MaTeMaTHUYECKUN
arnmnapar KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MIPUHIUIIBI KBAHTOBOM
MEXaHUKH,

yMeEeT: MPUMEHSITh
TEOPETUYECKHE 3HAHUS K
PEIICHUI0 TPAKTUYECKUX
Y Hay4YHBIX 3a7a4,
BIIQJICET: METOI0JI0TUEN
WCIIOJIH30BaHUS 0a30BBIX
TEOPETUYECKUX 3HAHUH B
00J1aCTH €CTECTBEHHBIX
HayK TP pelIeHUuN
npodeccuoHaNbHBIX
3azay.

PaGora Ha
CEMHUHApPCKHUX
3aHATUAX

DK3aMeH,
BOIIPOCHI
Ne 49




HIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMI

Kon n Jrtansl GOPMUPOBAHHA KOMIIETEeHIHH KPUTepUH 1noKa3areju 0asIbI
(popmynuposk
a
KOMIIETeHI[HH
OIIK-2 3HaHue CrniocoOHOCTh 45-64
CnocobHOCTh TEOPETHYECK | TIEPCUUCITUTD U
TEOPETHUYECKIE
HCTIONB30BaTh B . 170: OXapaKTepHU30BaTh
OCHOBAHHS KBAaHTOBOM .
mpoeCCHOHANh | 3HAeT OCHOBaHHH OCHOBHBIE
N . TEOPHH, OCHOBHBIC .
HOM (ToporoBsIit KBaHTOBOI1 ¢dusngeckue
(u3NYeCcKue CUCTEMBI 1
JeSITeTbHOCTH YpOBEHB) MEXaHUKH. CHCTEMBI U 3aKOHBI,
3aKOHBI, OMHCHIBACMEIC
6a30BbIC 3HAHUA . . OTIMCHIBAEMBIC
KBaHTOBOUN MEXaHUKO. .
(byHIaMEeHTaIbH KBaHTOBOH
BIX pa3leiioB MEXAaHUKOMU.
MaTeMaTHKH, YMmenue CrocoOHOCTh 65-84
CO37aBaTh pematb pemarb
yMmeer
MaTeMAaTHYCCKU pelaTh TUIOBBIE 33]a4ll | THIIOBBIC KBaHTOBOMEXaHIYE
(mpoABUHYTHI .
€ MoJIeIH ) KBaHTOBOW MEXaHHKH. 3a7a9u CKHE 3a/Ia4H.
u .
THUTIOBBIX KBaHTOBOI1
pogeCCHOHANb MEXaHUKH.
HBIX 3a7a4 K Bnaneer CnocoOHOCTE 85-100
HHTEPIPETHPOB METOJaMU MPUMEHHUTH TOYHBIC
aThb TOYHBIMU U KBaHTOBOH U IpUOIMKEHHBIE
MOJTy4eHHbIe BJajzeeT MIPUOIMKEHHBIMH MEXaHUKH. METO/Ibl KBAHTOBOU
pEe3yIbTaThI C (BBICOKHIA) METOJIJaMU KBaHTOBOM MEXaHUKH TIPU
Y4ETOM I'PaHULL MEXaHUKHU. peleHuu
TIPUMEHHUMOCTH KOHKPETHBIX 3a1a4.
MoJienen
TIK-1 - IPEIIOCHUIKI 3Hanue CriocoOHOCTH 45-64
CrocoOHOCTB CO3JIaHMsI KBAHTOBOM MaTeMaTH4de | MepPeYUCIUTh U
HCTIOJTE30BaTh MEXaHUKH; CKOTO PacKpHITh CYyTh
CIICIHATTM3UPOB - MaTeMaTHYECKUI amnmapar OCHOBHBIX
AHHBIC 3HAHUS B arrapart KBAHTOBOM KBAHTOBOM IIPUHIIUIIOB,
obmactu MEXAHUKHU; MEXaHUKH, METOJIOB U
3HaeT .
(1)I/I3I/IKI/I JJIs1 o - OCHOBHBIC MPUHIIUIIBI OCHOBHBIX YpaBHCHUU
(TIoporoBHIi . .
OCBOCHUA ) KBAaHTOBOU MCXAaHUKHU, TMIPUHIUIIOB KBAaHTOBOU
OBCHb .
POPUITEHBIX P - OCHOBHBIC YpaBHEHUS KBaHTOBOI MEXaHUKH.
¢usngeckux KBaHTOBOH MEXaHHKH; MEXaHUKH.
JUCTUTUTAH - IPUOJIMKCHHBIC
METOJIbI PEIICHUS
KBaHTOBOMEXaHIMUYCCKUX
3ajad.
- HaxOOUTh CpeaHHe | YMeHue CnocoGHOCTh 65-84
3HAYCHUS q)I/I?;I/I‘-IeCKI/IX HaXOaUThb IIPUMEHATH
BEJIMYUH, cpenHue TEOpEeTHYECKHE
- HAXOOIUTh CO6CTBCHHBIC 3HAYCHMUA 3HaHUA K PCIICHUIO
3HAYCHUS U (GU3NYECKUX | MPAKTHICCKHUX H
MeeT
Y COOCTBEHHBIC (PYHKIIUH BEJIMYHH, HAYYHBIX 337a4;
(mpoABUHYTHI
) OIIepaTopoB; COOCTBEHHBI | HM3JIAraTh,
i
- BEIYUCIIATH € 3HAYCHUS | MOHHMATh H
KOX(PPUIIHCHT u KPUTHUYECKH
MIPOXOXKICHUS Yepe3 COOCTBEHHBI | aHANM3UPOBATH
MMOTCHIIMATBHBIN Oapeep; | €  QyHKIMU | 00medU3nIeCcKyIo
- IPUMEHSATH TEOPHIO oTepaTopoB. | HH(POPMAIHIO.




BO3MYIIIEHUH K
peIIeHHIO 3a1ad;

- IPUMEHSTh
TEOPETHUYECCKIE 3HAHUS K
PEIICHHIO MPAKTHIECKIX
Y HAYYHBIX 33/1a4;

- U3J1araTh, MOHUMATh U

KPUTHUYECKH
aHaIM3UPOBATh
obnreu3nIecKyro
HHPOPMALIHIO.
Bmanenne CriocoOHOCTH 85-100
HaBBIKAMH CaMOCTOSATEIHHO
camocTosTeN | paboTats C
BHOM y4eOHO 1 HaydHOU
paboThl ¢ JUTEPATypOH;
N y4eOHOI U HCIO0JIb30BaTh
- CaMOCTOSATEIHHON .
. Hay4IHOH 6a3oBbIe
paboThI ¢ yueOHOH U
JUTEPATypO | TEOPETHYECKHUE

Hay4HOH JIUTEPaTypoii;
- HCIOJIb30BAHUS

H;
HCII0JIb30Ba

AJILHBIX
3a1a4.

3HaHMS B 001aCTH
KBaHTOBOH

BJajzeeT 0a30BBIX TEOPETUIECKUX
N . HUS 0a30BBIX | MEXAHUKH NPH
(BBICOKHIA) 3HaHMH B 00J1aCTH
TEOPETUYECK | PEILCHUH
€CTECTBEHHBIX HAYK MPH .
WX 3HAHUI B | MpodecCHOHATBHBI
penieHnn
obnactu X 3a71a4.
npoheCcCHOHATBHBIX .
KBaHTOBOM
3a1ad.
MEXaHHKH
npH
pelieHu
pogecCHoH

MeToauveckue peKOMeHAAlMU, ONpeae/saolne Mpoueaypbl OlleHUBAHUS
pe3yJabTAaTOB OCBOEHMSI AU CIIUTIIIUHBI

[IpoMexyTouHass arrecranusi OOy4arOUMXCSd MO Y4YeOHOH JTUCIUIUINHE
OCYILECTBISIETCS B paMKax 3aBEpPILICHHUs W3y4YEHUs JAaHHOM AUCLHUIUIMHBI U
MO3BOJIAET ONPEACINTh KAaueCTBO U YPOBEHb €€ OCBOeHHudA. lIpeamerom oueHkun
OCBOEHUS SIBJISIFOTCS YMEHUS U 3HAHUS.

ITpomexyTouHass arrectanusi OOy4YalOIIMXCS OCYLIECTBISAETCS B (opMme
’K3aME€Ha W  TO3BOJIAET ONpEACNIUTh pPa3BUTHE OOIIMX  KOMIETECHLUH,
npenycMoTpeHHblx st OIIOIL. VYcnoBuem fomycka K 3K3aMEHY SIBISETCS
YCIIEITHOE OCBOEHUE O0YUYaIOIIMMUCS BCEX AJIEMEHTOB AUCLMILIUHBI (BBITIOJTHEHUE
U c/laya BCeX KOJUIOKBUYMOB U KOHTPOJIBHBIX padoT).

Tekylmui KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISACTCS B XOJI€ ITOBCEIHEBHOMN
yueOHOW paboThI MO KypCy AUCUUIUIMHBL. [laHHBINA BUA KOHTPOJSI CTUMYJIUPYET Y
oOyJarolmuxcs CTPEMJIEHUE K CHUCTEMATUYECKOM CaMOCTOATENbHOW paboTe Mo

HN3Y4YCHUIO y‘le6HOI>'I JUCIHHUIIINHBI, OBJIAACHUIO 06HII/IMI/I KOMIICTCHIIAMM.



BOIIPOCHI K 3AYETY no nucnuninie « KBanroBasgs MeXaHuKa»

1. OcHOBHBIE TOHSTHS TEOPUU JTUHEUHBIX OMIEPATOPOB.

2. CobctBeHHbIe (HYHKITNH, COOCTBEHHBIE 3HAUCHUS, CPEIHHE.

3. [IpoeKkmoHHBIE ONIEPATOPHI.

4. TlpencraBneHus: ONEPaTOPOB U BOJHOBBIX (DYHKIIMA. YHUTApHBIE

npeoOpa3zoBaHusl.

5. CTaunoHapHbIE COCTOSIHUS JUCKPETHOTO CIIEKTpA.

6. YpaBuenue lllpénunrepa B UMITyIbCHOM npeacTaBiaeHun. Oynkuus ['puna
ypaBHenus Llpénunrepa. UnaTerpanbnas hopma ypaBaenus Lpénunrepa.

7. CocTosiHUS HENIPEPBIBHOTO crieKTpa. [IpoxokieHne yepe3 NoTeHIHAIbHbIE
Oapbephl.

8. CucteMbl ¢ HECKOJIBKUMHU CTETIEHIMH cBOOOIbI. YacTuiia B
NEPUOINYECKOM NTOTEHIMAIIE.

9. O6mIMe cBOCTBA MOMEHTA UMITYJIbCA.

10. Momenr L = 1.

11. CnoxxeHrne MOMEHTOB.

12. Tenzopublii (popMalii3M B TEOPUA MOMEHTA.

13. CocTOosAHMS AUCKPETHOTO CHEKTPA B LICHTPAIBHBIX MTOJISIX.

14. CoctosHus ¢ Masoil 3Hepruei cBsa3u. YacTtuiia B COBMECTHOM T0JIE
KOPOTKOJAEHUCTBYIOLIETO U JAJIbHOJACHUCTBYIOLIETO ITOTEHIUAJIOB.

15. CucreMsl ¢ akCcHaIbHOM CUMMETPHUEH.

16. Cnun.

17. Ciun-opOuUTAJIbHBIE COCTOSIHUS YaCTHUIIBI CO cTMHOM a = 1/2. Briciime
CITUHBI.

18. CrinHoBas (MossipU3allMOHHAs ) MATPULA TIIOTHOCTH. YTJIOBBIE
pacrpeneneHus U KOppesiliug B pacnagax.

19. N3menenune coctosauust Bo Bpemenu. [IpencraBnenue lIpénunrepa.
JIBr>KeHME BOTHOBBIX MMAKETOB.

20. 3meHeHune BO BpeMeHH (PU3UUECKUX BeTUYUH. MIHTETpaibl JBMKEHUS.

21. YHuTapHble mpeoOpa3oBaHus, 3aBUCSAIINE OT BPEMEHHU.
['eitzeHOeproBCKOE MpeICTaBICHUE.

22. Bpemennsble ¢pynkuuu ['puna.

23. KBa3ucraunoHapHbI€ U KBa3UIHEPTE€TUUECKUE COCTOSHUS.

24. CtauuoHapHbIE COCTOSIHUS YaCTHUIIbI B MPUCYTCTBUM MAarHUTHOTO MOJIS.

25. I3MeHeHue COCTOSIHUM BO BPEMEHH B MIPUCYTCTBUM MAarHUTHOTO TTOJIS.

26. MarautHoe 1noje opOUTaAIbHBIX TOKOB U CIIMHOBOTO MarHUTHOTO
MOMEHTA.

27. CtanmoHapHas TeOpHs BO3MYIICHUN (AUCKPETHBIN CIIEKT).

28. BapuanmoHHbIi METOJ.



29. CraunoHapHasi TeOpus BO3MYILIEHUN (HEMPEPBIBHBIN CHEKTD).

30. Hecranmmonapnas teopusi BO3MyIeHHN. [lepexonsl B HETPEPBIBHOM
CHEKTpE.

31. BHe3anHbie BO3EHCTBUSI.

32. Anrabatuueckoe mpuOIMKEeHHE.

33. KBazukiiaccuueckoe mpuoOImKeHHE.

34. KBaHTOBaHUE SHEPTETUYECKOTO CIEKTPA.

35. KBa3ukiiaccuueckue BOJHOBBIE (PYHKIIUHU, BEPOITHOCTH U CPEJTHUE.

36. 1/N-pa3noxxeHue B KBAHTOBOW MEXaHUKE.

BOITIPOCHI K DK3AMEHRHY no nucuuminge «KBanroBasg MexaHuKa»

1. CrexTp u3aydeHus: abCOIOTHO YEPHOTO Tea.

2. KBanThl 3Hepruu u nocrosinHas [lnanka.

3. 3akonsl porodrddekTa.

4. YpaBHenue DiHIITEHA 17151 BHEIIHETro (poToaddekTa.

5. DnemeHTapHas OOpOBCKasi TECOpUsI CTPOCHHS aTOMa BOJOPO/Ia.

6. Cniexktp aroma BoJopoa. 3aTpyaHneHus teopun bopa. Bonnsl marepuu.

7. JInHeiHOEe BEKTOPHOE MPOCTPAHCTBO U €ro cBOMCTBa. CKalsipHOE
npousBeneHue. Hopma Bekropa.

8. JIuneitHbie onepaTopsl B THIILOEPTOBOM MpocTpancTBe. KommyTupyromue
Y HEKOMMYTHUPYIOIIUE OTIEPATOPHI.

9. CoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX JINHEUHBIX
CaMOCONPSIKEHHBIX ONEPAaTOPOB.

10. Matpulibl onepaTopoB U MPECTaBICHUS BOTHOBON (QYHKIIUH.
DKBUBAJIEHTHOCTD JIF0O0OT0 MPEICTABICHUS TUILOEPTOBA MPOCTPAHCTBA
MaTpUYHOMY.

11. Ilepexon OT OAHOTO MPEACTABICHUS K APYTrOMY KaK YHUTAPHOE
npeoOpazoBanue. KoopauHaTHOE U UMITYJILCHOE MPEICTaBICHHUS.

12. BonHoBast pyHKIUS, €€ BEPOATHOCTHAS MHTEPIPETALIHSL.

13. Bpemennoe ypaBuenue [penunrepa. [lpyunnnocts. [110THOCTS MOTOKA
BEPOSITHOCTH.

14. CraumonapHsie coctogHus. Pemenue 3a1aun ¢ Ha4ajabHBIMU YCIOBUSAMU.

15. 3aBUCHUMOCTB CpeIHUX OT BpeMeHU. IHTerpaibl JBUKEHHUS.

16. Ilotennmanbuas sima. J{uckpernsiit cnektp. TyHHETBHBIN 2P PeEKT.

17. Tapmonuueckuit ocmuisitop. Criektp sHepruidi. BomHoBbie QyHKITHY.

18. HyneBas sHeprus rapMOHUYECKOT0 OCLIUIUIATOPA U COOTHOLLICHUE
HEOIPEAECIEHHOCTH. | apMOHUYECKUI OCUUIUISTOP B MPEICTABICHUU ONIEPATOPOB
POXKACHUSA-YHUUTOKECHUS.

19. KynoHoBckuii noTeHnal. J{BUKEHUE B LICHTPAJIbHOM TIOJIE.



20. CnekTp ¥ BOJIHOBBIE (DYHKIIMH aTOMa BOJIOPO/IA.

21. MoMeHT uMIyJibca B KBAHTOBOM TEOPHUH.

22. MarHuTHbIN 1 MEXaHUYECKUH MOMEHT aToMa.

23. CoOcTBEeHHBIEC 3HAUCHUS M COOCTBEHHBIE (DYHKITMTH MOMEHTA UMITYJIbCA.

24. CnoxeHue IByX MOMEHTOB UMITYJIbCA.

25. CnuH snexktpoHa. CHUHOBBIE (PYHKIUH.

26. Ypasuenus [laynu. [Tpunnun [Taynu.

27. Tlepuoamueckasi cucteMa JieMeHTOB MeHieneena.

28. Teopwus CTallMOHAPHBIX BO3MYIIECHUN (HEBBIPOKICHHBIEC COCTOSIHHS).

29. Teopwus CTalMOHAPHBIX BO3MYIIEHUHN (BBIPOKICHHBIE COCTOSIHHUS).

30. Teopwus HeCTaIMOHAPHBIX BO3MYIIICHUH.

31. I[lpumeHeHue BapHaIlIMOHHOTO METOAA JUIsl pacueTa IHEPIHH CUCTEMBI.

32. IlpuHUMN TOXAECTBEHHOCTH YacTull. CHUMMETpUYHBIE U
aHTUCUMMETPHYHBIE COCTOSAHUSA. BONHOBBIE (PYHKLINU CUCTEMBI IBYX JIEKTPOHOB.

33. OOMeHHOE B3aMMOJEHCTBHE B CUCTEME JIBYX JIEKTPOHOB.

34. Atom remwmsi. OpTo- U apareiuii.

35. Metox camocoriacoBaHHOTO 1moJs (XapTpu-Doka).

36. Craructudeckasi MOJEIb aTOMA.

37. Bropuunoe kBaHTOBaHuE. BoiHOBas ¢hyHKIIUS B cicTeMe 0030HOB.

38. Omeparopsl (PU3NYECKUX BEJIMYMH B MPEACTABICHUH YHCET 3aMIOJTHCHHUS.

39. CobcTBeHHBIEC KOJICOaHUSI M KBAHTOBAHKE YJICKTPOMArHUTHOTO TTOJISI.

40. ®oToH. DHEPTHUsl, UMITYIIHLC 1 MOMEHT UMITyJIhca (hOTOHA.

41. BzaumonelcTBHE 3apsHKEHHOW YaCTHUIBI C AJIEKTPOMATHUTHBIM TOJIEM.

42. BTopudHOE KBaHTOBAHHE W BOJIHOBAs (QYHKIUS B cCTeMe (DepPMHOHOB.

43. Ympyroe paccesHue 4acTuIll 0e3 CliMHA. AMIUTMTY/Ia U CEUYCHNE
paccesiHud. YpaBHeHue U GyHKUMs ['puHa 1715 3a1a4u paccestHusl.

44. Teopus ynpyroro paccesius B npuomkenun bopha.

45. BOpHOBCKOE paccesHhe aTOMaMu OBICTPBIX 3apPsKEHHBIX YACTHII.

46. dazoBas Teopus paccesHus. OnTuyeckas Teopema.

47. Yupyroe paccesiHue Ha chepruuecKoi MpIMOYTroabHOM MOTEHIUATBHOM
sMe.

48. Ymnpyroe paccessHue TOXK/IECTBEHHbIX YaCTHII.

49. OOmas Teopus Heymnpyroro paccesHus. Kananel paccestHus. Onrudeckas
Teopema.

Kpurepuu oeHkn Ha 3a4eTe Mo AUCHHUIINHE
«KBaHTOBasi MEXaHMKA»
OneHka «3a4T€HO» CTABUTCS, €CJIM OTBET OOHApYXUBAET MPOYHbIC 3HAHUSA
OCHOBHBIX MPOIECCOB U3y4aeMoOil MpeaMeTHON 00JacTu, OTauvaeTcs ryOuHoN U
MOJIHOTOW PACKPBITUSI TEMBI; BIaJCHUE TEPMUHOJIOTUYECKUM aIIMapaToM; yMEHUE



OOBSACHATH CYIIHOCTb, SIBJICHHI, IPOLIECCOB, COOBITHM, JeiaTh BBIBOABI H
00001IeHns, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, MPUBOJUTH TMPUMEPHI,
CBOOOJHOE BJIaJICHUE MOHOJIOTUYECKOU peublo, JIOTUYHOCTD u
MOCJIEIOBATENBHOCTh OTBeTa. OJHAKO JOIMYCKAETCS OJHA - JIBE HETOYHOCTH B
OTBETE.

OneHka «HE 3a4TEHO» CTaBUTCS, €CJIM OTBET OOHApY>KWBAeT HE3HAHUE
MPOLIECCOB M3y4aeMOW TNpeIMETHOM OOJacTH, OTIUYAIOUIMICS HErIyoOKUM
PacKpbITHEM TEMBI; HE3HAaHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
HeC()OPMUPOBAHHBIMUA HAaBBIKAMU aHAIHW3a SBJICHHUM, IPOIECCOB; HEYMEHHEM
JaBaThb apTyMEHTHUPOBAHHBIC OTBETHI, CJIA0BIM BIIAJICHUEM MOHOJOTUYECKON
peublo, OTCYTCTBHEM JIOTUYHOCTH U TMOCIea0BaTebHOCTU. JlomyckaroTes
cepbe3Hble  OMMOKM B  COACp)KAHMM OTBETa; HE3HAHHWE COBPEMEHHOM
poOIeMaTHKU U3y4aeMoil 001acTH.

Kpurepuu oneHkn Ha IK3aMeHe MO TUCHHUIINHE
«KBaHTOBasi MEXaHUKA»

OneHKa «OTJMYHO» CTAaBUTCS, €CJIM OTBET IMOKA3bIBACT IMPOYHBIC 3HAHUS
OCHOBHBIX MPOIIECCOB M3y4aeMOM MPEeIMETHONU 007acTH, OTJIMYAETCSl TTyOUHOU U
MOJHOTOW PACKPBITHUSI TEMBI; BJIaJICHUE TEPMUHOJIOTUUYECKUM anmnapaTtoM; yMEHUE
OOBSICHATH CYIIHOCTh, SIBJICHHH, MPOILIECCOB, COOBITHM, JeiaTh BBIBOABI H
00001IeHNsI, JaBaThb AapPryMEHTHPOBAHHBIE OTBETHI, MPHUBOJUTH TMPUMEPHI;
cB0OOIHOE BJIAZICHUE MOHOJIOTUYECKOU peublo, JIOTUYHOCTb u
MOCJEAOBATEIbHOCTh OTBETA; YMEHUE NPUBOAUTH MPUMEPHl COBPEMEHHBIX
npoOJieM u3ydaeMoi 00J1acTH.

OlLieHKa «XOPOII0» CTaBUTCSA, €CJIM OTBET OOHAPY>KUBAET MPOYHBIC 3HAHUS
OCHOBHBIX MPOIIECCOB M3y4aeMOM MpPeMETHON 001acTH, OTJIMYAETCS TIIyOMHON U
MOJTHOTOM PACKPBITHUSI TEMBI; BJIaJICHUE TEPMUHOJIOTUUECKUM anmnapaTtoM; yMEHUE
OOBSCHATH CYIIHOCTh, SIBJICHHI, TIPOILIECCOB, COOBITHM, JeiaTh BHIBOABI H
00001IeHNsI, JaBaThb AapPryMEHTHPOBAHHBIE OTBETHI, MPHUBOJUTH TMPUMEPHI,
cB0OOIHOE BJIaZICHUE MOHOJIOTUYECKOU peublo, JIOTUYHOCTD u
nocJeI0BaTeIbHOCTh OTBeTa. OAHAKO AOMYCKAaeTCsl OJHA - JIB€ HETOYHOCTH B
OTBETE.

OneHka «yH0BJE€TBOPUTENbHO» CTABUTCS, €CJIIM OTBET CBUJIETEILCTBYET B
OCHOBHOM O 3HaHUU MPOLECCOB M3y4aeMOW MpPEeAMETHOW O0OJacTH, OTIMYAETCS
HEJIOCTAaTOYHOU TIyOWHOW W TOJHOTOW PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB Teopuu; ciabo cHOopMUPOBAHHBIMM HABBHIKAMH aHaJIW3a SBICHUMH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHl U
NPUBOAUTH TPUMEPHI; HEJOCTATOYHO CBOOOAHBIM BJIAJICHUEM MOHOJOTUYECKON
peYbI0, JOTUYHOCTBIO M MOCIEA0BATEIbHOCTBIO OTBETA. J[OMyCcKaeTcss HECKOJBKO
OLIMOOK B CO/EPKAHUU OTBETA; HEYMEHHE IPUBECTH MIPUMEP PA3BUTHSI CUTYALIUH,
IIPOBECTH CBSI3b C IPYTUMU aCIIEKTaMH U3y4yaeMoi 00JacTH.



OrneHka «HeyT0BJEeTBOPUTEIbHO» CTABHUTCS, €CIM OTBET OOHapYy>KHWBaeT
HE3HAHUE TMPOIECCOB H3y4yaeMOM MPEIMETHOM 00JacTH, OTJIUYAIOIIUICS
HETIyOOKHMM PpAcKphITHEM TEMbI; HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC()OPMUPOBAHHBIMUA HAaBBIKAMH aHAIHW3a SBJICHHWM, IPOIECCOB; HEYMEHHEM
JaBaTh apryMEHTHPOBAHHBIE OTBETHI, CIa0bIM BJIAJICHUEM MOHOJOTHYECKOM
peUbl0, OTCYTCTBHEM JIOTUYHOCTH M TIOCIEAOBaTeIbHOCTH. JlomyckaroTcs
Cepbe3HbIE OMMOKA B  COJCPKaHWM OTBETa;, HE3HAHWUE COBPEMEHHOMU
poOJIeMaTUKHA U3y4aeMOu 00JIacTH.

KommuiekT 3aganuii 1151 KOHTPOJIbHOI padoThI

Tema 1. ®u3nyecKkue 0CHOBbI KBAHTOBOM TEOPUU

Bapuant 1. U31y4yenne a0COTHOTHO YEPHOIO TeJIa

TemnoBoe wu3nyuenue. lcmyckarenpHas M MoIomiatenabHas CHOCOOHOCTD
tena. 3akoH Kupxroda. AbcomotHo uepHoe Tenno. CrekTp u3IydeHus: aOCOIIOTHO
yepHoro Tena. KBanTel 3Hepruu u nocrosiyas [lnanka.

Bapuanr 2. ®oto3p ekt

3akoHbl  ¢GoTodpPexra. YpaBHeHHe ~ DWHINTEHHA s  BHEUIHETO
dboTorddexra.

Bapuant 3. Cniektp aToma Boaopoaa

Crpoenue atomMa. Mojenu cTpoeHus aroma. OJeMeHTapHas OopoBCKas
Teopusi cTpoeHust aroma Bopopoja. CHekTp aroMa BOAOpPOAA. 3aTpyAHEHUS
teopun bopa. BoyiHbl MaTepun.

Tema 2. MaBapuanTTuyeckuii annapaT KBAHTOBOM TEOPUH

Bapuanr 1. BekTopsI 1 oneparopsl

JIuHeliHOE BEKTOPHOE NPOCTPAHCTBO M €ro cBoucTBa. CkalspHOE
npousBenenue. Hopma Bektopa. JIuHeliHble omepaTopbl B TUJIBOEPTOBOM
npocTtpaHcTBe. KoMMyTHpyrOIHe W HEKOMMYTUpPYHOIIHE omnepartopsl. CBoiicTBa
COOCTBEHHBIX BEKTOPOB M  COOCTBEHHBIX JIMHEHHBIX CaMOCONPS KEHHBIX
OIEPATOPOB.

Bapuanr 2. Teopus npeacraBJieHuit

Matpuipl  onepatopoB M MPEACTaBICHUS  BOJHOBOM  (DYHKIIMH.
DKBUBAJICHTHOCTh  JIOOOTO  MPEACTaBICHHUS  TWJIbOEpPTOBa  MPOCTPAHCTBA
MarpuyHoMy. llepexox OoT OHOro MpenacTaBieHUS K APYTOMY KaK YHHUTApHOE
npeobpazoBanue. KoopauHaTtHoe M UMINyIbCHOE TMpenacTaBieHus. BoaHoBas
(byHKIMS, €€ BEpOITHOCTHASI UHTEPIPETAIIHSL.

Bapuant 3. YpaBHeHuUe 1BUKEHUSA

Bpemennoe ypaBHenue Illpenunrepa. IlpuumHHOCTE. I[LIOTHOCTH TOTOKA
BeposATHOCTH. (CTallMOHApHBIE COCTOSHMS. PelleHwe 3amadyd C HavyajabHBIMU
YCJIOBUSIMHU. 3aBUCUMOCTb CPETHUX OT BpeMeHU. VIHTerpasnbl IBUKEHNUS.



Tema 3. [Ipocreiinue TOYHO peniaeMbie 3a1a494

Bapuanr 3. IloreHuuaabHas sima

Koneunas motenmuanbaas sima. Jluckpernsiii cnektp. TyHHETBHBIN 3 deKT.

Bapuanr 2. 'apMoHMYeCKHIl OCHULIATOP

Crnextp sHepruil. BomHnoBbeie ¢ynkuuu. HyneBas sHeprusi rapMOHUYECKOTO
OCILMJIAITOPA U COOTHOILLICHHE HEOMPEAEICHHOCTH. [ apMOHNYECKUI OCUUIUISATOD B
MPEACTABICHUH ONEPATOPOB POKIACHUA-YHUUTOKEHUS.

Bapuanr 3. KyJIOHOBCKHI OTEHIMAJ

JIBwkenne B TeHTpanbHOM moje. CHeKTp ¥ BOJHOBBIE (YHKIIMH aToMa
BOJIOPOJIA.

Tema 4. MoMeHT UMITYJIbCA B KBAHTOBOM TEOpPUH

Bapuant 1. OpOuTanbHblii MOMEHT HMITYJIbCA

MaruuTHblii 1 MeXaHU4YeCKUi MOMEHT aroma. COOCTBEHHbBIE 3HAYECHUS U
cOOCTBeHHbIE (YHKIIMM MOMEHTa wummyibca. ClokeHHe JIByX MOMEHTOB
VMMITYJIbCA.

Bapuanr 2. Cniun

CnuH snextpona. CnuHoBble pyHKIMU. YpaBHenus [aymnu. [Tpunuun [aynu.
[lepnonuueckas cucrema 351eMeHTOB MeHeneena.

Tema 5. IIpudan:keHHbIe MeTOAbI BHIYUCJIEHHSI COOCTBEHHbIX 3HAYEHHH
U COOCTBEHHBIX (PYHKIIUII ONIEPATOPOB

Bapuant 1. Teopusi BO3MyIIeHMH B COCTOSHHUSIX C JHCKPETHBIM
CIIEKTPOM

Teopus BO3MylLIEHUH (HEBBIPOXKIECHHBIE COCTOSIHUS). TeopHs BO3MYILEHUN
P HAJMYUM BBIPOXKJCHUA. Teopus HecTauMOHApHBIX Bo3MyuleHuil. [lepexon
CHUCTEMBI U3 OJIHOTO COCTOSIHUS B IPYrO€ MOJ ACHCTBUEM BO3MYIICHHS.

Bapuanr 2. JIpyrue npu0/mKeHHbIe METOAbI

Bapmarmmonnsiit  Meron.  Meron  KaHOHMYECKHMX — ITpeoOpa3oBaHUM.
WuTerpanshas gpopma TeOpuu BO3ZMYIICHUH.

Tema 6. CIIMH U TOKAECTBEHHOCTh YaCTHUIY

Bapuanr 1. CniuH 3/1eMeHTapPHBIX YaCTHIL

Omneparopsl cnuHa. Matpunbl [laynu. CoOcTtBeHHBbIE (DYHKIIMU oOrepaTopa
criHa. Martpuia noBopOTOB.

Bapuanr 2. To:X1eCTBEHHOCTH YaCTHIL

[IpyHUMIT TOXAECTBEHHOCTH 4YacTull. YpaBHenue [lpemunrepa s
TOXAECTBEHHBIX YacTUl. CHMMETpPUYHbIE W AHTUCUMMETPUYHBIE COCTOSHUS.
Cxemsl FOHra. BostHOBBIE YHKIIUM CHCTEMBI IBYX JJIEKTPOHOB.

Bapuanr 3. ATom resius

DJleMeHTapHasi TEOpUsi OCHOBHOT'O COCTOSIHUSL ATOMOB C JIBYMSI 3JIEKTPOHAMU.
Bo30Oyxnennsie coctossHus atroma renus. Opro — u mnaparenuii. OOMeHHOE
B3aMMO/JICHCTBUE B CUCTEME ABYX JIEKTPOHOB.



Bapuanr 4. Onucanue MHOT03JIEKTPOHHBIX CHCTEM

Meton camocoriiacoBaHHOTo nos (meton Xaptpu — @oka). CraTuctuyeckas
mozaenbp aroma (meron Tomaca — @Depmm). llepuogmyeckas cucBapuant
XHMHYECKHUX deMeHTOB (MeHieneena).

Tema 7. BropuuHoe KBAHTOBaHUE B cUcTeMe 0030HOB

Bapuanr 1. ®oToHBI

CoOcTBeHHbIE KOJIeOaHUs U KBAHTOBAHUE AJIEKTPOMATHUTHOTO 110J11. DOTOHBI
C OMpEICICHHBIM MOMEHTOM M YETHOCTBIO.

Bapuanr 2. ®oHOHBbI

BropuuHoe kBaHTOBaHME yHpyroro mojisi. Q©OOHOHBI B TPEXMEPHOM
KpHUCTaJIe.

Bapuant 3. B3aumoneiictBue B cucreme 0030HOB

KBasuuactuipl B cucreMe B3aMMOAEHCTBYIOIUX 0030HOB. OCHOBBI TEOPHU
CBEpXTEKyuecTu. B3aumonencTBue 3JIEKTPOHOB C u3nydeHueM. llormomenue u
U3IIy4YECHHE CBETA

Tema 8. BropuuHoe kBaHTOBaHHE B cucTeMe GepMUOHOB

Bapuanr 1. CucBapuanTt HeB3auMoaeicTBYOIIUX (epPMHOHOB

[IpencraBnenne 4Yucen 3amOJHEHUs I CUCTEM HEB3aUMMOJIEHCTBYIOIIUX
¢depmuonoB. OHeprusi Depmu. «/IplpouHoe» mpeaCTaBICHUE. XUMUYECKHM
NOTEHIHUAIL.

Bapuant 2. CucBapuanTt B3anMoaeiicTByOIINX (P)ePMUOHOB

[Tapuoe B3ammojelictBue B  cucteme (epmuoHoB. KaHoHHMUYeckoe
npeoOpa3zoBanue boromo0OoBa. BzaumoaelcTBue 3NEKTPOHOB C  (POHOHAMU
MeTasuia. OCHOBBI TEOPUU CBEPXIIPOBOIUMOCTH.

Tema 9. Ynpyroe paccesiHue 4acTuil

Bapuanr 1. Paccessnne yactun 0e3 cnuHa

Amiumutyga u ceueHue paccesHus. YpasHenue (Ilpenunrepa) teopuu
paccessuusa. @Dynkums [puna. [lpubmmkenue bopua. PaccesHue ObICTpBIX
3apsSKEHHBIX YaCTHUIl aTOMAMMU.

Bapuanr 2. ®@a3oBas Teopusi paccessHUs

MeTton napruanbHbIX BoJIH. MHTErpanbHoe ceuenne paccesnusd. Onruueckas
TeopeMa. YIIPyroe paccesHue MEJICHHBIX YaCTUIL. Y IIPYroe paccesHue B
KYJIOHOBCKOM TIOJIE.

Bapuant 3. PaccesiHue TOXKI1eCTBEHHbIX YaCTHIL

DddexTh 0OMEHa TOXKIECTBEHHBIX YacTull 0e3 crinHa. DPdekThl 0OMeHa
TOKJECTBEHHBIX YaCTHI], 00JaAaromux ciiuHoM. [lossipusanust npu paccessHuu.

Tema 10. Heynpyroe paccesinue 4acTuIl

Bapuanr 1. O01mas reopus

OOmiasi Teopusi HEYyNMpYroro paccessHuss U mnoryouieHus: yactull. IlonHoe
s (eKTUBHOE CEUeHHE HEYIIPYTOTr0 PACCESTHUSI.



Bapuanr 2. IlpyuMeHeHne TEOPUU HEYNIPYIOr0 paccesiHust
Paccesane memnennsix gactuil. [loporosoe mpubmmxenue. @opmyna bpeiita
— Burnepa.

Kpurepuu oieHKM BHINOJHEHHSI KOHTPOJLHOM PadoThI

Otmetka "OT1ianyHO"
BepHno BreinosHeHo 6omee 85% 3amaHuii.

Ormetka "Xopomo"
Bepno BeinonHeHo 75-85% 3ananuii.

OtMmeTtka "Y 1OBIETBOPUTEIHHO"
Bepno Beimonneno 60-75% 3ananuii.
OtMmetka "HeynoBneTBOpUTENBHO"

Bepno BeinonHeno menee 60% 3a1anui.



[Tpunoxenue 3
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