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OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PIIJ{

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM Kadeapbl/AenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucse) (1.0. dammnus)

Il. Padouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/ienapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. ®amumus)

111. PaGouyas mporpamMma nepecMoTpeHa Ha 3acefaHnuu Kadeapbl/qenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamuce) (1.0. ®amumnus)

V. PaGouass mporpaMMa mepecMoTpeHa Ha 3acelaHUH Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oamch) (1.0. damumus)



He.]'lb HU3ydCHUS JUCHHUILIMHBI — HpI/IO6p€TCHI/Ie CUCTCMATU3NPOBAHHBIX

3HAHUWI 110 OCHOBAM KBAHTOBOIW MEXAaHUKHU.

3agaum:

¢ M3Yy4YCHHUC OCHOBHLIX ITPUHIIUIIOB KBaHTOBOM MCXaHHKH,

¢ OCBOCHHUC MATCMATH4YCCKOI'O allllapara KBaHTOBOM MCXaHHUKH,

® H3YYCHHC OCHOBHBIX MOHSITHH U ypaBHCHI/Iﬁ KBAaHTOBOU MCXaHHKH,

L HpI/IO6p€TeHI/Ie HABBIKOB PCHICHUA 3alda4 110 AUCHUIIIINHC KBAaHTOBOM

MCXaHHKH.

B pesynbrare u3ydeHus NaHHOW IUCHMIUIMHBI y OOydarommuxcs (pOpMHUPYIOTCS

CICAYIOIIHNEC KOMIICTCHIINH (Z)JIGMGHTBI KOMHCTGHHHﬁ)I

HanmenoBanue

KOI[ 1 HAMMCHOBAHUC

KaTeropuu (rpymibl)

obmenpodeccHoHaATBHON

KOII N HAMMCHOBAHUC MHUKATOpA

o0menpogeccuoHaIbHbIX KOMIIETEeHIIUH JOCTH)KEHUS] KOMIIETEeHLIUU
KOMITETCHIIUH (pe3ynbTar 0CBOEHHUS)
Hayunoe Mblenue OIIK-2 OIIK -2.1

CnocobeH npoBOIUTH
HAYYHBIC UCCIICIIOBAHUS
¢bu3nIecKkux 00bEKTOB,

CHCTEM M IPOIIECCOB,

oOpabaTsIBaTh U
MIPECTABIATD
SKCIIEpUMEHTAIbHBIC
JTAaHHBIC

[Tpumensier 6a30BbIe METOIBI HAYYHBIX
UccieI0BaHuN (PU3NYECKUX 0OBEKTOB,
CUCTEM U IIPOLIECCOB

OIIK -2.2

Br161paeT KOHKpPETHbIE METO/IbI U
TEXHOJIOTMH UCCIIE0BaHUS IS
pelieHus 3a1a4 npodeccuoHaIbHON
JEeATEIbHOCTH

KO)I U HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HanMeHnoBaHwue 1mokaszarens OIlCHUBAHUS
(pe3ynbTara o0yueHus 0 TUCITUILINHE)

OIIK -2.1

[TpumeHnsieT 6a30BbIe METOIBI
Hay4YHBIX MCCJIEIOBAaHUN
bu3NYECKUX 0OBEKTOB, CUCTEM U
MIPOIIECCOB

3HaeT MCTO/JbI MOMCKAa BO3BMOKHBIX BAPUAHTOB PCIICHU A
MOCTABJICHHBIX 3KCIICPUMCHTAJIbHBIX U TCOPCTUICCKUX
3aaad.

YMmeer CI)OpMy.]'II/IPOBaTL B paMKax MMOCTaBJICHHOM 1IN
IIPOCKTAa COBOKYITHOCTb B3aUMOCBA3aHHBIX 3aj/1a4,
O6CCHC‘II/IB3IOU.II/IX €C NTOCTHKCHUC.

Bna;[eeT MCETOdaMH ONPCACICHUSA OKUAACMbBIX
PE3YIBTATOB PCIICHHMA BBIACIICHHBIX 3a1a4, OCHUBAHUA
X JOCTOMHCTB U HEAOCTATKOB.

OIIK -2.2

Bri6upaeT KOHKpeTHbIE METO/IbI U
TEXHOJIOTUH UCCIIET0BAHUS AJIs
pelieHus 3aaad
npodeccuoHaIbHOM e TeTbHOCTH

3HaeT OCHOBHBIE METO/IbI M CPE/ICTBA IPOBEICHUS
9KCIIEPUMEHTAIIBHBIX UCCIEA0BAHNN U U3MEPEHUH,
OCHOBHBIE ITpHUEMbl 00paOOTKHU U MpeACTaBICHUS
MIOJIYYEHHBIX JAHHBIX.

YMeeT caMoCTOATEIbHO BEIOMPATh CIIOCOOBI M CPe/ICTBA
M3MEPEeHUH U MIPOBOIUTH IKCIIEPUMEHTATIbHBIE
MCCIIEJOBAHMS.

Brnageer cnocobamu 06pabOTKH U IPEICTABICHUS
MOJIYYCHHBIX YKCIIEPUMEHTATBHBIX TAHHBIX U OICHKH
MOTPEIIHOCTH PE3YJIbTaTOB H3MEPEHUN




Jlnst hopMHUpOBaHUS BBIMICYKAa3aHHBIX KOMIIETEHITMH B paMKaX MUCHIUATLTAHBI
«KBaHTOBass MexXaHWKa» TNPUMCHSIOTCA CICIYIONIME METOJbl aKTHBHOTO/
WHTEPAKTUBHOTO OOy4YeHUs: OOCYyXJCHWEe B TpyMIax, pEIIeHHe 3amad C
00CYXIEHHUEM.

2. Tpymo&€MKOCTh JUCITUIUIMHBI U BUOB YUYCOHBIX 3aHITHH 1O JUCITUTIIHHE
OO6miass TpyJA0EMKOCTh JUCHUIUIMHBI CcocTaBiasieT S 3auérHeix enuuami 180

aKaJieMU4Yeckux 4acoB). (1 3ayeTHas eAMHHUIIA COOTBETCTBYET 36 aKaJeMHUYECKUM
gacaM)

Bunamu yueOHBIX 3aHATUN U pabOThl 00yYarOMErocs 1no JUCHMILIUHE SIBIISTFOTCS:

O6o3Hauenue Bunbl yueOHBIX 3aHATHI U pabOTHI 00yJaroIIerocs
Jlex Jlekuun
Ilp IIpakTnueckue 3aHsATHUS
CP CamocrosiTenpHas paboTa 00yJaronierocs B nepuo] TEOPETUIECKOTO 00yUCHUS
KoHTpot CamocTosTenbpHas paboTa 00y4aronierocs u KOHTAKTHas pabota oOyyaromierocs
C MPEMOo/IaBaTeJIeM B IEPUOJT IPOMEKYTOUYHOM aTTECTAUN

CTpyKTypa JUCHUTIINHBI:

®dopma 00ydyeHHs: — OUHasl.

KonnuecTBO 9acoB no
BHJIaM yUEOHBIX 3aHITHI
HanmMmenosanune e DopMBI
5 | 1 paboThl 0OYYAIOIIErocs p
Ne pasnena S g IPOMEKYTOUH
JOUCILUILIINHBI 8 5 9 - a OM aTTecTaluu
= |5 | F 9|
)
o
Pasnen 1. ®usnueckue
1 | ocHOBBI KBaHTOBOIA 4 [1P-15
TECOPHH
Paznen 2.
Maremarudeckuii
2 . 4 [1P-15
ammapar KBaHTOBOM
TECOPHH
Paznen 3. Tlpocreiimme -
3 | TouHO pemraeMble 6 4 72136 36 ITP-15
3a71a49u
Pasnen 4. MomeHT
4 | ummynbca B KBAaHTOBOM 2 I1P-15
TECOPHH
Paznen 5.
5 | lIpubaukeHHbIE METOIBI 2 ITP-15
BBIYUCIICHUS




COOCTBEHHBIX 3HAUYCHUI
U COOCTBEHHBIX
(GYHKIUI O1epaTopoB

Pazgen 6. Ciue u
6 | TOXIEeCTBEHHOCTD 6 [1P-15
YACTHII

Paznen 7. Bropuunoe
7 | KkBaHTOBaHHE B CUCTEME 4 [1P-15
0030HOB

Paznen 8. Bropuunoe
8 | kBaHTOBaHME B cUCTEME 2 I1P-15
(hepMHOHOB

9 Paznen 9. Yopyroe 4 T1P-15
paccesiHue YacTHIl

10 Pazgen 10. Heynpyroe 2 T1P-15
paccesiHue YacTHIl

Hroro: 36 | - [72]36] 36

I. CTPYKTYPA U COJEP)XAHHUE TEOPETHUYECKOW YACTH
KYPCA (36 4gac.)

Paznen 1. ®usnyeckue 0CHOBbI KBAHTOBOI Teopuu (4 4acoB)

Tema 1. U3nydyenue adCOJHOTHO YePHOTO TeJa (2 yaca)

TemoBoe wu3nydenue. McmyckarenpHass M moIUomIaTesabHas CIOCOOHOCTH
tena. 3akoH Kupxroda. AbcomotHo uepHoe Teno. CrekTp u3IydeHus: aOCOIIOTHO
yepHoro tena. KBantsl sHepruu u nocrosiHHas [lnanka.

Tema 2. ®oto3¢dekT (1 yaca)

3akoHbl  ¢GoTodpPexra. YpaBHeHwe ~ DWHINTEHHA s  BHEUIHETO
dbotorddexra.

Tema 3. CnexkTp aTroma Bogopoaa (1 yaca)

Crpoenue atoma. Mojenu cTpoeHus aroma. OJeMeHTapHas OopoBCKas
Teopusl cTpoeHust aroma Bopopoja. CHekTp aroMa BOAOpPOAA. 3aTpydHEHUS
teopun bopa. BoyiHbl MaTepun.

Paznen 2. MaremaTuyecKri annapat KBAaHTOBOM Teopuu (4 4acoB)

Tema 1. BexTops! u onepatopsl (1 yaca)

JIuHeliHOE BEKTOPHOE NPOCTPAHCTBO M €ro cBoucTBa. CKalsipHOE
npousBenenue. Hopma Bektopa. JluHeliHble omepaTopbl B TUIBOEPTOBOM
npocTtpaHcTBe. KoMMyTupyrolne U HEKOMMYTUpPYIOIIHE ornepaTopsl. CBoiicTBa
COOCTBEHHBIX BEKTOPOB M  COOCTBEHHBIX JIMHEWHBIX CaMOCOMPSHKCHHBIX
OIIEpaTOPOB.

Tema 2. Teopust npeacrasiennii (1 yaca)

Matpuipl  onepatopoB M MPEACTaBICHUS  BOJMHOBOM  (DYHKIIMH.
DKBUBAJIEHTHOCTh  JIIOOOTO  MpPEACTaBICHHUS  TWIbOEpPTOBa  MPOCTPAHCTBA



MarpudHOMy. llepexoa OT OOHOro MpEeNCTaBICHUS K APYrOMY KAaK YHUTAPHOE
npeoOpazoBanue. KoopamHaTHOe W UMIYIbCHOE TNpenacTaBiieHus. BomHoBas
GbyHKIIUS, €€ BEpOSITHOCTHASI HHTEPIIPETAIHSI.

Tema 3. YpaBHeHue aBu:xeHus (2 yaca)

Bpemennoe ypasHenue Illpenunrepa. I[IpumumaHOCTB. I[lMOTHOCTH TOTOKA
BepossiTHOCTU. CTallMOHApHBIE COCTOsHMS. PelleHne 3amaud C HavyaJabHBIMU
YCJIOBUSIMHU. 3aBUCUMOCTb CPETHUX OT BpeMeHU. IHTerpanbl IBUKEHUS.

Pa3znea 3. IlpocTeiinmme To04HO pemiaeMsble 3a1a4u (4 4acoB)

Tema 3. [loTrenunajabHast iMa (1 gyaca)

Koneunas notennuanpHas sima. JluckpetHslid criekTp. TyHHENIbHBIN 3P DEKT.

Tema 2. N'apmonnyecknii ociymuisaTop (1 yaca)

Crnektp sHepruil. BomHoBbele ¢yHkuuu. HyneBasi sHeprus rapmMOHHUYECKOTO
OCHMJUIATOPA U COOTHOILICHUE HEONPEAECIEHHOCTH. ['apMOHUYECKUIN OCILIUIUISATOP B
MPEJICTABJICHUH ONIEPATOPOB POXKACHUSA-YHUUTOKEHHUS.

Tema 3. KysioHOBCKHI1 mOTeHHAJ (2 Yaca)

JIBrkeHue B lLEHTpaibHOM TMojie. CHnekTp U BOJIHOBbIE (YHKIIMM aTroMa
BOJIOpOJA.

Pa3nen 4. MoMeHT UMITYJIbCa B KBAHTOBO# Teopuu (2 yaca)

Tema 1. OpouTaibHbIii MOMeHT nMMyJabca (1 yac)

MarHuTHbpId ¥ MEXaHMYEeCKUU MOMEHT atoma. CoOCTBEHHbIE 3HAUYEHUS U
coOCTBeHHbIE (PYHKIMM MOMEHTa wumnyibca. CroxeHHe JByX MOMEHTOB
MMITYJIbCA.

Tema 2. Crmn (1 yac)

Cnun snextpona. CnimHoBbie pyHkiuu. Ypauenus [laynu. [punamun [aymu.
IIepronnueckas cucteMa 3J1IeMEHTOB MeHierneesa.

Paznen 5. Ilpuban:keHHbIe MEeTOAbl BLIYHUCJIEHNSI COOCTBEHHbIX 3HAYEHUI
U coOCTBeHHBbIX pyHKIMI onepaTopoB (2 yaca)

Tema 1. Teopusi BO3MYylIIeHUIT B COCTOSIHUSIX C JUCKPETHBIM criekTpoMm (1
yac)

Teopus BO3MyIieHUN (HEBBIPOKIEHHBIE COCTOSIHUS). Teopusi BO3MYILICHUIN
IPY HAJIMYUM BBIPOXKJCHUSA. Teopuss HecTauMOHApHBIX Bo3MyulleHui. [lepexon
CHUCTEMBI U3 OJIHOTO COCTOSIHUS B IPYrO€ MOJ AEUCTBUEM BO3MYLICHHS.

Tema 2. /Ipyrue npudauxeHnbie meToab! (1 yac)

Bapuanuonnbin METO/I. Meton KaAHOHMYECKUX npeoOpa3zoBaHUA.
WurerpanbHas gpopma TeOpuu BO3ZMYIICHUH.

Pa3znen 6. CiuH U TOXKAeCTBEHHOCTDH YacTull (6 4acoB)

Tema 1. Cniun 31eMeHTapHbIX yacTuil (1 yac)

Omnepatopsr crimaa. Matpuiel [laynu. CoOcTBeHHBIE (GYHKIIMK OmepaTropa
criuHa. Martpuia noBOpOTOB.

Tema 2. To:xxaecTBeHHOCTH YacTHil (1 yac)



[IpyuHIMI ~ TOXIECTBEHHOCTM 4YacTull. YpaBHeHue Illpenunrepa s
TOXKAECTBEHHBIX YacTUL. CHMMETPUYHBIE W AHTUCHUMMETPUYHBIE COCTOSHUS.
Cxembl FOHra. BosiHOBbIE YHKIIUM CUCTEMBI IBYX JJIEKTPOHOB.

Tema 3. ATtom rejiusa (2 yaca)

DneMeHTapHasi TEOpUsi OCHOBHOTO COCTOSIHUSI aTOMOB C JIByMsI 3JIEKTPOHAMM.
Bo30yxnennsie coctosHms aroma remms. Opto — u maparenuii. OOMeHHOE
B3aMMO/ICHCTBUE B CUCTEME JABYX JIEKTPOHOB.

Tema 4. Onucanue MHOT03JIeKTPOHHBIX CHCTEM (2 yaca)

MeTton camocoriiacoBaHHOTo 1osist (Meton Xaptpu — @oka). CtaTuctudeckas
Mozenb aroMa (Meron Tomaca — @epmu). [lepuoanueckas cucreMa XUMHUYECKHX
anemeHToB (MeHieneeBa).

Pa3znen 7. BropuuHoe kBaHTOBaHUE B cucTeMe 0030HOB (4 4acoB)

Tema 1. ®@oTonsl (1 yac)

CoOcTBeHHBIE KOJIeOaHUsI U KBAHTOBAHUE 3JIEKTPOMATHUTHOTO T10JIsl. DOTOHBI
C OMpPEJICICHHBIM MOMEHTOM U YE€THOCTHIO.

Tema 2. ®ononbl (1 yac)

BropuuHoe kBaHTOBaHWe ynpyroro nons. ©OOHOHBI B TPEXMEPHOM
KpUCTAJLIE.

Tema 3. BzanmopeiicrBue B cucreMe 0030HOB (2 yaca)

KBazuyacTuipl B cuctemMe B3aUMOJEHCTBYIONIUX 0030HOB. OCHOBBI T€OPUU
CBepxTeKyuecTu. BzaumojeiicTBue 3JIeKTpOHOB C u3nydeHueM. llorsioimienue u
U3JIy4eHUE CBETa

Pa3znen 8. BropuuHoe kBaHTOBaHUe B cucTeMe (hepMHOHOB (2 4yaca)

Tema 1. Cucrema HeB3aumoaelcTBYOmMX (pepmMuoHoB (1 yac)

[IpencraBiieHre 4MceNl 3alOJHEHUS JIsI CHCTEM HEB3aMMOJICUCTBYIOIINUX
dbepmuonoB. OHeprus @Depmu. «JlpipouHoe» mnpeactaBiacHUe. XHUMHUYCCKHUI
MOTEHIIHAIL.

Tema 2. Cucrema B3aumMojeiicTByomux pepmuonos (1 gac)

[Tapuoe B3aumojelictBue B cucteme (pepmuoHoB. KanoHuueckoe
npeoOpa3zoBanue boromo06oBa. BzaumopeicTBue 2JIEKTPOHOB C  (POHOHAMU
MeTtaiia. OCHOBBI TEOPUU CBEPXIIPOBOIUMOCTH.

Paznen 9. Yupyroe paccessnue yactui (4 4acon)

Tema 1. Paccesinne yactui 6e3 cnumHa (1 yac)

AmmuuTtyna u ceueHue paccesHus. YpaBHenue (IlIpemunrepa) Tteopuu
paccessnusa. Dywkuus [puna. Ilpubmmkenue bopHa. PaccesHue OBICTPBIX
3apsKEHHBIX YaCTUIl aTOMaMM.

Tema 2. ®da3zoBas Teopusi paccesinusi (1 yac)

Merton napiuanbHbIX BoJIH. IHTErpanbHoe ceueHue paccessHus. Onruueckas
TeopeMa. YIpyroe paccesHue MEJICHHBIX YaCTHUIl. YTIPYroe paccesitHue B
KYJIOHOBCKOM TIOJIE.



Tema 3. PaccesiHue TOKIeCTBEHHBIX YacTHll (2 yaca)

DddekTsl 00MeHa TOXKAECTBEHHBIX YacThIl 0e3 cnirHa. D¢ deKkThl 0OMeHa
TOXJIECTBEHHBIX YaCTHUII, 00J1aaomux cimiuHoM. [lonsipusaius npu paccesHuu.

Pa3znen 10. Heynpyroe paccessnue yactuil (2 yaca)

Tema 1. O0mas Teopus (1 gyac)

OOmiast Teopusi HEYyNpYyroro paccesHus M norjiouieHuss yactul. [lomHoe
3¢ (pEeKTUBHOE CEUEHHE HEYIIPYTOTO PACCESIHUS.

Tema 2. [IpumeHeHne TeOpuH Heynpyroro paccessnus (1 gyac)

Paccesnue meminennbix yactuil. [loporooe npubmmkenue. opmyna bpeiita
— Bursnepa.

1. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA
IIpakTuuyeckue 3ansiTus (72 yaca)

3ansitue 1. OCHOBHBIC IOHATHUS TEOPUH JIUHEHHBIX ONIEPATOPOB.
(o0cy:xaenue B rpynnax) (2 yaca)

3ansTue 2. Co0cTBeHHbIe QyHKINH, COOCTBEHHbIEC 3HAYEHHS, CPEeIHHUE.
(pemenue 3axa4 ¢ oocy:xaenneM) (2 yaca)

3ansTue 3. [IpoeknnoHHbIe onepaTopsbl. (00Cy:KaeHHe B rpynnax) (2
yaca)

3ansTue 4. [IpeacraB/ieHus ONEPaTOPOB U BOJHOBBIX (PyHKIM.
YuutapHble npeodpazoBanus. (peuieHue 3a1a4 ¢ 006cyxkaeHuem) (2 yaca)

3anstue 5. CTanuoOHAPHbIE COCTOSIHMSI JUCKPETHOT0 CIIEKTpa.
(o0cy:xaenue B rpynnax) (2 yaca)

3ansaTue 6. YpaBuenue LIpéaunrepa B uMIyJIbCHOM NPeACTABJICHNH.
dyukuusa I'puna ypapuenus Hlpéaunrepa. Uaterpansuas ¢gopma
ypaBHenus llIpénunrepa. (pemenue 3axa4 ¢ oocyxaennem) (2 yaca)

3ansTtue 7. Cocrosinus HenmpepbIBHOIO cniekTpa. [IpoxoxkaeHue yepes
NOTEeHI[HAJIbHbIE 0apbepbl. (00cyKIeHne B rpynmnax) (2 yaca)

3anaTue 8. CucreMbl ¢ HECKOJIBKHMH CTeNNeHAMH cB0o0oabl. YacTHia B
NePHOIMYECKOM MoTeHIuae. (pelieHue 3aa4 ¢ o0cyxaenuem) (2 yaca)

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

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

3anstue 11. CioxxeHue MOMEHTOB. (2 yaca)

3ansiTue 12. TensopHsblii popmMaan3m B TEOPUU MOMEHTA. (2 yaca)

3ansaTue 13. CocTosHUS TUCKPETHOT0 CIEKTPA B HEHTPAJIbHBIX MOJISIX.
(2 yaca)



3ansaTue 14. CocTosinus ¢ MaJjioii JHepruei cesizu. Yactuna B
COBMECTHOM I10JI¢ KOPOTKOACHCTBYIOLIEr0 M JAJbHOACHCTBYIOUIET 0
NMOTEHIHAJIOB. (2 yaca)

3ansTue 15. CucremMsl ¢ akCHAJIBLHOM CHMMeTpHeE. (2 yaca)

3ansitue 16. CniuH. (2 yaca)

3ansaTue 17. CnuH-opOUTAILHbIE COCTOSIHUA YACTUIIBI CO CTMHOM a =
1/2. Bopiciiue cnuHbL. (2 yaca)

3ansaTue 18. CniuHoBas (MOJAPU3ANMUOHHAS) MATPHUIIA IJIOTHOCTH.
YrioBble pacnpeae/ieHUs U KOppeJsiliuu B pacnajaax. (2 yaca)

3ansTue 19. U3menenue cocrossnusi B0 Bpemenu. Ilpeacrasaenne
HIpéaunrepa. /IBu:keHne BOJTHOBBIX MAKETOB. (2 Yaca)

3ansTue 20. U3menenue Bo BpeMeHH pusuveckux BeduduH. MaTerpaansl
ABUKeHHUsI. (2 yaca)

3ansTue 21. YHUTApHBIE IPeo0pa3oBaHus, 3aBUCALLNE OT BPEMEHH.
I'eiizenOeprosckoe npejacrap/ienue. (2 yaca)

3ansTue 22. Bpemennnie gynkuuu I'puna. (2 yaca)

3ansaTue 23. KBasucranmoHapHbie M KBa3HIHEpPreTuieckne COCTOSIHUA.
(2 yaca)

3ansarTue 24. CtTauMoHapHbIe COCTOSIHUSL YACTHIBI B IPUCYTCTBUH
MArHMTHOIO0 MoJisl. (2 yaca)

3ansTue 25. U3MmeHeHue COCTOAHMH BO BpEMEHH B IPUCYTCTBUM
MATrHMTHOIO0 1oJist. (2 yaca)

3ansiTue 26. MarauTHOeE 1oJie OPOUTATBHBIX TOKOB M CIIMHOBOTO
MArHMTHOI'0 MOMeEHTA. (2 4yaca)

3ansaTue 27. CTanmoHapHas TeOpusi BO3MYIIECHUH (IMCKPETHBIN CIIEKTP).
(2 yaca)

3ansTue 28. Bapyaunonunslii Metoa. (2 yaca)

3ansaTue 29. CtaumoHapHas Teopusi BO3MYIIEHUH (HenpepbIBHBIN
CreKTp). (2 yaca)

3ansaTue 30. Hecrannonapuas reopust Bo3myuennii. Ilepexoasi B
HelnpepbIBHOM cHeKTpe. (2 yaca)

3ansitue 31. BHe3anHble Bo3aeiicTBUA. (2 yaca)

3ansitue 32. Aanadarnyeckoe NpuodIHKeHue. (2 yaca)

3ansTue 33. KBasukiaaccnueckoe npudaunxeHue. (2 yaca)

3ansTue 34. KBaHTOBaHHE YJHEPreTHYECKOr0 CIEKTpa. (2 yaca)

3ansaTue 35. KBazukiaccnueckue BOJTHOBbIE (PYHKIIMU, BEPOATHOCTH H
cpeaHume. (2 yaca)

3ansitue 36. 1/N-pa3iioxkeHne B KBAHTOBOI MexXaHHUKe. (2 yaca)



I1l. YHEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

Y4eOHO-MeTOANYECKOE oOecrnieueHue CaMOCTOSITENILHOM paboThI
oOyuaronuxcsd 1o aucuuiuinHe «Ha3BaHue JTUCHUMIUIMHBDY TPENCTaBICHO B
[Tpunoxxenuu 1 u BKIItOYaET B ceOs:

eIJIaH-TPa(UK BBIMOJHEHUS CAMOCTOSITENIbHOM pabOThl MO TUCHUILUIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHUE M0 KaXKIOMY 33aHHUIO;

®XapaKTepUCTHKA 3aJaHUM JUIsl CaMOCTOSATENbHOM pPAaOOTHI CTYAECHTOB U
METOJMYECKUE PEKOMEHIALINH 10 UX BBIIIOJIHEHUIO;

eTpcOOBaHMS K  MPEACTAaBICHUID W O(DOPMIIEHHIO  pEe3yIbTAaTOB
CaMOCTOATENbHON pabOTHI;

®KPUTEPUU OLICHKH BBIIIOJIHEHHUS CAMOCTOSITENIbHON pabOTHI.

IV. KOHTPOJIb JJOCTUKEHUS IIEJENA KYPCA

Ne Koutponupyemslie OueHouHbIE CpeCTBa -
n/mi| Mmoaynu/ pasaensl / TeMbl | Konbl 1 aTansl opMUpOBaHUS HAaUMEHOBaHUE
JTUCIUTUTAHBI KOMIICTCHITHIA TEKYIIHA | TTPOMEXKYTOUHAS
KOHTPOJTb aTTecTanus
1 [Pa3pen 1. OIIK -[3naer: Teopernyeckue |KontponbHas | Dx3aMeH,
duznyueckne ocHOBHI (2.1 ocHoBanns kBanToBoit pabota  (IIP-|porpockr
KBaHTOBOU Teopuu TEOPHIL 2) Nel-6

yMeEeT: pelarh
TUIIOBBIE 3a]1a41
KBaHTOBOM TEOpUHU;
BIIQJICET: TOUYHBIMU U
NPUOIMKEHHBIMU
METOAaMHU KBaHTOBOU

TEOpUH,;
OIIK -|3Haer: npeanochUIKu
29 CO3JlaHHs KBAaHTOBOM

MEXaHHKH,

yMEeT: U3J1ararsb,
MOHUMATh U
KPUTHYECKH
aHAJTN3UPOBATH
obmiedusznueckyro
UHOPMALIUIO;
BJIaJIeeT: METOA0JIOT el
UCIIOJTb30BAHUSI
0a30BbIX
TEOPETUYECKUX 3HAHUI
B o0nactu
€CTECTBEHHBIX HAYK

IIPU pelIeHUn




npodeccroHaTbHBIX
3ajau;

Paznexn 2.
MareMaTuuecKkum
armapaTr KBaHTOBOU
TEOpUHU

OIIK
2.1

3HAET: TEOPETUYECKHUE
OCHOBaHMS KBAaHTOBOM
TEOPUH;

YMEET: pelaTh
THIIOBBIC 3a4a4H
KBAaHTOBOW TEOpUH;
BJIaJICET: TOYHBIMH U
MPUOJIKEHHBIMU
METOJJaMH KBaHTOBOM
TEOPUH;

OIIK
2.2

3HAET: MATEMATUYECKUN
arrapar KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MPUHLUITBI KBAHTOBOM
MEXaHUKH,
yMeer: HaxOJIUTh
cpenHue
(bU3IIECKUX

3HAYCHUS
BEJINYMH,
HaXOINUTh COOCTBEHHBIE
3HAYCHUS 31
coOcTBeHHBIE (YHKIIUU
ONEPATOPOB;

BJIAJICET: HaBBIKaMH
CaMOCTOSITEIIbHOM
paboThI ¢ yueOHOH U
Hay4HOU JIUTEPATYPOU;

Pabora Ha
CEMUHAPCKUX

3aHATUAX

DK3aMeH,

BOIIPOCHI
Ne7-15

Paznen 3.
[Ipocrenimme TO4HO
pelraemMble 3a1a4un

OIIK
2.1

3HAET: OCHOBHBIE
(bU3HYEeCKUEe CUCTEMBI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOU TEOpUEH;
YMEET: pelarhb
TUIIOBBIE 33]1a4H
KBaHTOBOM TEOpUH;
BJIa/IEET: TOUYHBIMU U
NpUOIMKEHHBIMU
METOJIaMU KBaHTOBOU
TEOpUU;

OIIK
2.2

3HAET: OCHOBHBIE
ypaBHEHHsI KBAHTOBOH
MEXaHUKH,

yMEeT:
COOCTBEHHBIE 3HAYCHUSA

HaXOJUTh

" coOCTBEHHBIC
(GyHKIMHE ~ OmepaTopoB,

KoHntponbHas
pabora (ITP-
2)

DK3aMeH,
BOITPOCHI
Ne 15 - 20




BBIYUCTISTH
KO3 PHUIHEHT
MIPOXOXKICHHUS qyepes
MOTEHILMATbHBIN
Oapbep;

BJIa/ICET: HABbIKAMU
CaMOCTOSITENIbHOI
paboTHI C yueOHOU U

Hay4HOU JIUTEPATYPOU;

Pa3nen 4. Momenr
HMMITyJIbCA B
KBAaHTOBOW TEOPUH

OIIK
2.1

3HAET: OCHOBHBIE
(bu3HYECKUE CHCTEMBI U
3aKOHBI, OITUCHIBAEMbBIC
KBaHTOBOW TEOpHUEH;
yMeeT: pemiaThb
TUIIOBBIC 33]1a4H
KBaHTOBOH TEOPHH;
BJIAJICET: TOUYHBIMU U
pUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOPHH;

OIIK
2.2

3HAET: OCHOBHBIE
YpaBHEHUSI KBAHTOBOM
MEXaHUKH,
yMeer: MIPUMEHSTh
TEOPETHYECKUE 3HAHUS
K PELIECHHIO
MPaKTUYECKHUX i
Hay4HBIX 3a]1a4;
BIIaICET: HaBbIKAMHU
CaMOCTOSTEIbHOM
paboThI ¢ yueOHOW 1

Hay4HOU JIUTEPATYPOU;

Pabora Ha
CEMUHAPCKUX

3aHATUAX

DK3aMeH,
BOITPOCHI
Ne 21 - 27

Paznen 5.
[TpubnuxeHHbIe
METO/bI BEIUMCIICHHUS
COOCTBEHHBIX
3HAUYCHUM U
COOCTBEHHBIX
GbyHKUIMIA onepaTopoB

OIIK
2.1

3HAET: OCHOBHBIE
(bu3HYEeCKHEe CUCTEMBI U
3aKOHBI, OITUCHIBAEMbIE
KBaHTOBOU TEOpUEH;
yYMEET: pemarhb
TUIIOBBIE 3a]1a41
KBaHTOBOH TEOPHH;
BJIa/IEET: TOUHBIMU U
NpUOTMKEHHBIMU
METOJIaMU KBaHTOBOU
TEOpUH;

KoHntponbHas
pabora (ITP-
2)

DK3aMeH,
BOITPOCHI
Ne 28 - 31




OIIK
2.2

3HAET: NPHOIMKEHHbIE
METOBI peIIeHUs
KBaHTOBOMEXaHUYECKU
X 3a1a4;

yMeEeT: PUMEHSTh
TEOPHIO BO3MYIICHHN K
pEIICHHIO 3a/1a4;
BJIAJICCT: METOIOJIOTHEH
UCTIOJIb30BaHUS
0a30BBIX
TEOPETUYECKUX 3HAHUI
B o0JsiacTH
€CTECTBCHHBIX HaYK
[IPU PEUICHUN
poeCCUOHATTBHBIX
3ajau,

Pa3nen 6. CriuHe u
TOXKJIECTBEHHOCTH
YaCTHI]

OIIK
2.1

3HAET: OCHOBHBIE
(u3HYECKUEe CUCTEMBI U
3aKOHBI, OIIMCHIBAEMbIE
KBaHTOBOM TEOpUEH;
yMeeT: pemiaThb
TUIIOBBIC 33/1a4H
KBaHTOBOU TEOPHH;
BJIa/ICET: TOUYHBIMU U
NPpUOIMKEHHBIMU
METOAaMHU KBaHTOBOU
TEOpUU;

OIIK
2.2

3HAET: MATEMATUYECKUI
amnmnapaTt KBaHTOBOM
MEXaHHUKH, OCHOBHbIE
MIPUHIIUITBEI KBAHTOBOU
MEXaHHKH,

YMCECT: MNPUMCHATH
TEOPETUYCCKHUE 3HAHUS
K PEIICHUIO
MPAKTUICCKUX u
HAyYHBIX 3a]1a4;
BJIQJICET: METOJONIOTUEH
MCIIOJIb30BaHUS
0a30BbBIX
TEOPETUYECKUX 3HAHUI
B o0Jyiactu
CCTCCTBCHHBIX HAYK
[IpU pEIICHUN
npodeccuoHaNbHbBIX
3ajad;

Pabora Ha
CEMHHAPCKHUX
3aHATHUAX

DK3aMeH,
BOITPOCHI
Ne32-34




Paznen 7. BropuuHoe
KBaHTOBAaHHE B
cucteMe 0030HOB

OIIK
2.1

3HAET: OCHOBHBIE
(bu3HYECKHE CHCTEMBI U
3aKOHBI, OIIUCHIBAEMbBIE
KBaHTOBOM TEOpUEH;
YMEET: peliaTh
TUIIOBBIE 3a]1a41
KBAaHTOBOM TEOpUHU;
BJIaJI€ET: TOUHBIMU U
PUOIMKEHHBIMU
METOAaMHU KBaHTOBOU
TEOPHH;

OIIK
2.2

3HACT: MaTEeMaTUYCCKUM
amnmapaT KBaHTOBOU
MEXaHHKH, OCHOBHbBIC
MIPUHITUTIBI KBAHTOBOM
MEXaHUKH,
YMEeT: MPUMCHSITh
TEOPETUYCCKHUE 3HAHUS
K PEIICHUIO
MIPAKTUICCKIX u
HAyYHBIX 33]1a4;
BIIaJICET: METOAOJIOTUEH
HCIIOJIb30BAHMS
0a30BBIX
TEOPETUYECKUX 3HAHUU
B 00acTu
€CTECTBEHHBIX HAyK
MIPH PEIICHUN
npodeccnoHaIbHBIX

3ajad,;

KonTponbHas
pabora (IIP-
2)

DK3aMeH,

BOIIPOCHI
Ne 35-41

Paznen 8. Bropuunoe
KBaHTOBaHUE B
cucteme GepMHUOHOB

OIIK
2.1

3HAET: OCHOBHBIC
¢du3nUecKrue CUCTEMBI U
3aKOHBI, OITUCHIBAEMbIE
KBaHTOBOU TEOpHUEH;
YMEET: peliarhb
TUIIOBBIE 3a]1a4H
KBaHTOBOH TEOPHH;
BJIa/IEET: TOUHBIMU U
NpUOIMKEHHBIMU
METOJIJaMU KBaHTOBOM
TEOpUH;

OIIK
2.2

3HAET: MAaTEMATUYECKUI
anmapar KBaHTOBOM
MEXaHUKH, OCHOBHbBIE
MPUHLIUIIBI KBAHTOBOM
MEXaHUKH;

YMCCT: MNPUMCHATH

PaGora
CEMHHAPCKHUX

Ha

3aHATUAX

DK3aMeH,
BOIPOCHI
Ne 42




TEOPETUYCCKUE 3HAHUS
K PCIICHHIO
MPAKTUYCCKUX u
HAYYHBIX 33]1ad;
BJIAJIEET: METOIO0JIOTHEMN
HCIIOJIb30BaHMSs
0a30BBIX
TEOPETUYCCKUX 3HAHUU
B 001acTu
CCTECTBCHHBIX HAYK
[IPU PEUICHUU
npodeccroHaTbHBIX
3aj1ad,

Paznen 9. Yopyroe
paccesiHie YacTHI]

OIIK
2.1

3HAET: OCHOBHBIC
¢du3nUecKrue CUCTEMbI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOW TEOpHUE;
yMEeT: pemarhb
TUIIOBBIE 33]1a4U
KBaHTOBOM TEOPUHU;
BJIa/ICET: TOUHBIMU U
NPUOIINKEHHBIMU
METOJJaMU KBaHTOBOM
TEOpUU;

OIIK
2.2

3HACT: MaTEMATUICCKUM
arrapar KBaHTOBOM
MEXaHHUKH, OCHOBHBIE
MIPUHITUTIEI KBAHTOBOM
MEXaHUKH,

yMeerT: MPUMEHSATD
TEOPETHUYECKUE 3HAHUSA
K PELICHUIO
MPaKTUYECKHUX it
Hay4HBIX 3a]1a4;
BJIAJICET: METOOJIOTHCH
HCIIOIL30BaHUS
0a30BBIX
TEOPETHUYECKUX 3HAHUU
B o0J1acTu
€CTECTBEHHBIX HAYK
MIPU PEIICHUN

PO eCCHOHATBHBIX
3a]a4,

KonTponbhas
pabora (IIP-
2)

DK3aMeH,
BOITPOCHI
Ne 43 - 48

10

Pazmen 10.

Heynpyroe
paccestHue 4acTULl

OIIK
2.1,

3HAEeT: OCHOBHBIE
¢bu3nUecKrue CUCTEMBI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOU T€OpUEH;

Pabora Ha
CEMHHAPCKHUX
3aHATUAX

DK3aMeH,
BOIIPOCHI
Ne 49




yMeEeT: pelarhb
TUIIOBBIE 33/1a41
KBaHTOBOM TEOpUHU;
BIIQJICET: TOYHBIMU U

PUOIMKEHHBIMU
METOAaMHU KBaHTOBOU
TEOPUH;
OIJIIK -|3Haer: MaTeMaTHUYECKUI
29 arrapar KBaHTOBOM

MEXaHUKH, OCHOBHBIE
MPUHIIUIIBI KBAHTOBOM
MEXaHUKH,

YMEET: MPUMEHSTh
TEOPETUYECKUE 3HaHUs
K pelIeHUI0
MPaAKTUYECKUX "
Hay4HbIX 33]1a4;
BJIAJICET: METOAOJIOTHCH
HCIIOIL30BaHUS
0a30BBIX
TEOPETUYECKUX 3HAHUMN
B o0J1acTu
€CTECTBEHHBIX HAYK
MIpY pelIeHUU

PO eCCUOHATBHBIX
3ajad4.

KOHTpOIbHBIE U METOIMUECKUE MATEPUAIIBI, & TAKKE KPUTEPUU U TIOKA3aTEIU
HEOOXOIMMBbIC JIJIsl OLIEHKW 3HAHWN, YMEHHI, HABBIKOB U XapaKTEePU3YIOIIUE ITAIbI
dbopMupoBaHUs KOMIIETEHIIMA B  TpOIlECC€ OCBOCHHUS  00pa3oBaTelbHOU
MpOTrpaMMBbl NpeIcTaBIeHbI B [[punoxennn 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPHI © UHOOPMAIIMOHHOE
OBECIIEYEHME JUCIUITJINHBI

OcHoBHas JMuTEpaTrypa
(anexmponmvie u neyammvie u30amUs)

1. Imonsckuii, 2.B. Atomuas ¢usuka. Tom 2. OCHOBBI KBaHTOBOWM
MEXaHUKU U CTPOCHHE DJCKTPOHHOU 000JOUKHM atoMa [DIEKTPOHHBINA pecypc] :
yaeOnuk / O.B. lnonbckuit. — nextpod. nan. — Cankrt-IlerepOypr : Jlans,
2010. — 448 c. — Pexxum poctyna: https://e.lanbook.com/book/443

2. baiikoB, FO.A. KBanToBasi MexaHuKa [DJEKTpPOHHBIA pecypc| : ydeOHOe

nocobue / FHO.A. baiikoB, B.M. Ky3nenoB. — OnekTpoH. gaH. — MockBa


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

N3narenscTtBo "Jlabopatopus 3Hanmid", 2015. — 294 c¢. — Pexum nocryna:
https://e.lanbook.com/book/70719
3. MarazunaukoB A.JI. BBeneHue B KBaHTOBYIO MEXaHUKY [DJIEKTPOHHBIN

pecypc]: yuebHoe mocobue/ MarazunaukoB A.Jl., MyxaueB B.A.— DnekTpoH.
TEKCTOBbIE NaHHble.— ToMck: TOMCKUI roCynapCTBEHHBI YHUBEPCUTET CHUCTEM
yhOpaBieHUsT W paauodnekTpoHuku, 2012.— 112 c— Pexum pocryma:
http://www.iprbookshop.ru/13860.html. — 35C «IPRbooks»

4. KpacnoneBrieB E.A. KBanToBas MexaHHKa B TPWIOKEHHUAX K (U3HKE

TBEPJOro Tena [DNEeKTpOHHBIN pecypc]: yueOHoe nocodue/ KpacnonepueB E.A.—
DIIEKTPOH. TEKCTOBBIE JAHHBIE.— HoBocubupck: HoBocubupckuit
roCyJapCTBEHHBIN TexHuueckui ynuBepcuteT, 2010.— 354 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/45097.html. — 3BC «IPRbooks»

5. Tpsacyués, B.A. KBaHtoBas MexaHuKa IJisl CTYJICHTOB TEXHUYECKUX BY30B
[OnexTpoHHBIN pecypc] : yuebHoe mocooue / B.A. Tpscyués ; mon pen. A.B.
[TonikoB. — DnektpoH. aaH. — Tomck : TITY, 2017. — 156 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/106765

6. KBantoBas Mexanuka: yuyeOnuk / Begpunckuit P.B. - Pocto-Ha-
Hony:U3narensctBo IODY, 2009. - 384 c. ISBN 978-5-9275-0706-1 - Pexum
nocryma: http://znanium.com/catalog/product/553266

7. JlesuueB B.B. OcCHOBBI KBaHTOBOWI MEXaHMKM B NPOCTEHIIMX 3adaydax
[OnexTpoHHBIN pecypc]: ydeOHoe mocodue/ Jleeuuer B.B.— DnektpoH.
tekctoBeie ganHbie.— CI16.: YauBepcurer UTMO, 2014.— 38 c.— Pexum
nocryma: http://www.iprbookshop.ru/67477.html.— DBC «IPRbooks»

8. Aeipmun, B.B. ®usuka. KsantoBas ¢wusuka. KBaHTOBas MexaHuka u

aToMHas (pu3uKa [DNEeKTpOHHBIN pecypc] : yuebnoe nocodue / B.B. Ipipaun, T.JI.
Kum, C.A. leneneBa. — OnektpoH. naH. — Kemeposo : Ky3I'TY umenu T.D.
['opbauesa, 2018. — 182 C. — Pexum JOCTYyTa:
https://e.lanbook.com/book/115114

JlonoJTHUTEIbHAA JJUTEepaTypa
(anexmponmvie u nevammbvie uz0ams1)

1. bnoxunues, [I.M1. OcCHOBbI KBAaHTOBOM MEXaHUKHU [DJIEKTPOHHBIN pecypc]
: yue6Hoe nocodbue / J[.1. bnoxunues. — DnekTpoH. nan. — Cankt-IletepOypr :
Jlanb, 2004. — 672 ¢. — Pexkum nocrtyma: https://e.lanbook.com/book/619

2. Jlanpmay, JI.JI. Teoperuueckas ¢usuka T.3. KBaHTOBas MexaHuKa

(mepensiTuBUCTCKas Teopus) [Dnexkrtponnsid pecypc]| / JLJ. Jlammay, E.M.
JInmmn. — Dnexrpon. naH. — Mocksa : @usmatiut, 2001. — 808 ¢. — Pexum
nocryna: https://e.lanbook.com/book/2380



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

3. bamamor B.B. Kypc kBaHTOBOW MexaHWKd [DIEKTpOHHBIA pecypc]/
banamoB B.B., JloiuHoB B.K.— DnekTpoH. TeKCTOBBIE TaHHbIE.— MOCKBa,
Wxxesck: Perynsapnas u xaotumdeckas guHamuka, 2001.— 336 c.— Pexum
nocryna: http://www.iprbookshop.ru/16546.html.— 3bC «IPRbooks»

4. Emotun, I1.B. KBanToBas Mmexanuka ¢ 3aa4amMu [ DJIEKTPOHHBINA pecypc]
: yuebnoe mocobue / I1.B. Emorun, B./[. KpuBuenkos ; mon pen. boromo6oBa
H.H.. — Onektpon. nan. — Mocksa : ®uzmarnut, 2001. — 300 c. — Pexum
nocryna: https://e.lanbook.com/book/48207

5. Hemuposuu, b.Il. MaremaTuueckue OCHOBBI KBAHTOBOW MEXaHHUKHU
[DnekTpoHHBIN pecypc] : yueoHoe nocooue / B.I1. JleMunoBuy. — DNEeKTpOH. JaH.
— Cankr-IlerepOypr : Jlawb, 2005. — 200 c¢. — Pexum goctymna:
https://e.lanbook.com/book/604

6. Tomvaue B.B. OCHOBBI KBaHTOBOW MEXaHUKH [DJIEKTPOHHBIA pecypc]:

yuebHoe nocobue/ TonmaueB B.B., denoro A.A., ®enorora C.B.— DnekTpoH.
TEKCTOBBIE JTaHHbIe.— MockBa, MxeBck: PerynspHas m xaoTuyeckas JUHAMUKA,
2005.— 240 c.— Pexxum aoctyna: http://www.iprbookshop.ru/16586.html.— 3bC
«IPRbooks»

7. Kapnos, H.B. HauanpHble TJ1aBbl KBAHTOBON MEXaHUKH [DIEKTPOHHBIN
pecypc] : yueoHoe nocodue / H.B. Kapnos, H.A. Kupuuenko. — DneKkTpoH. AaH.
— MockBa : ®wsmarmur, 2006 — 360 c¢. — Pexumm pgocryna:
https://e.lanbook.com/book/2193

Ilepeuyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOMN CeTH
«AHTepHeT»

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

AN e

VI. METOAUYECKHUE YKA3AHUS 1O OCBOEHUIO INCHUIIJIMHBI

JlekiimoHHBIE 3aHATUS OPUEHTHPOBAHBI HA OCBEIICHUWE BBOJHBIX TEM B
KaXIbIM pa3[esl Kypca U MpPU3BaHbl OPUEHTUPOBATH CTYAEHTOB B MPEIaracMoM
MaTepuaie, 3aJ0)KUTh HAyYHbIE U METONOJOTHYECKUE OCHOBBI Ul JaJbHEUIIEH
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.


https://e.lanbook.com/book/604
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/

Baxxnoii sBnsieTcs camocTosiTeNbHas padoTa mo Kypcy. B xone 3Toit paGoTsl
CTYACHTBl OTOMpAIOT HEOOXOAMMBIM MaTepuall IO HU3y4aeMOMY BONpPOCY U
aHANM3UPYIOT ero. IIpu MoAroToBKE K 3aHATHAM CTYIAEHTBI MOTYT I1OJIb30BATHCS
paboueit mporpaMMoi y4eOHOW AUCITUILIMHBI, a TAaKXKE CIPABOYHOU JIUTEPATypOM
U JIPYyTUMU TocoousiMu (yueOHMKaMU, Y4eOHBIMHU MOCOOUSIMHU, PEKOMEHJOBAHHOMN
JUTEPATYPOU U T.I1.).

[Ipy mpoMeKyTOYHOM aTTECTAMK O IK3aMEHA JOJDKHBI CIaTh BCE OTYETHHIE
pabOThI U MOTYYUTh JOIYCK K 3K3AMEHY.

Vill. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JANCHUITJINHBI

AyauTopus Uil YTEHUS JEKIUN U IPOBEACHUS TPAKTUYECKUX 3aHATHMN:

nepcoHanbHbIl kKoMmbloTep Lenovo ThinkPad E125 ¢ nuueH3uoOHHBIM U
CBOOOTHBIM TIporpaMMHBIM obOecnieueHuem — MS PowerPoint 2007 u Acrobat
Reader XI;

npoektop Benq MP770;

IIEPEHOCHOM DKpaH.



YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON

PABOTBI OBYUAIOHINXCSA
Iinan-rpaguk BoINOJHEHHSI CAMOCTOSITEIbHON Pad0THI N0 TUCHUILINHE
HMara/cpoxkn | Bua camocrositesqibHoii | Hopmbl Bpemenn
Ne ®opMa KOHTPOJISI
BBINIOJIHEHH ST padoThI Ha BBINOJIHEHHE
1 2 Henens ITonroroBka k 4 gaca PabGora Ha
CEMHUHAPCKHUM 3aHITHIM CEMHUHAPCKHUX 3aHATHSIX
2 4 geneins ITonroroBka k 4 gaca PabGora Ha
CEMUHAPCKHUM 3aHSITHSIM CEMHUHAPCKHX 3aHATUIX
3 6 Hemens IloaroroBka k 4 yaca PaGora Ha
CEMHUHAPCKHUM 3aHSITHSIM CEMHUHAPCKHX 3aHATHIX
4 8 Heneis IToaroroska k 4 gaca PabGora Ha
CEMHUHAPCKHUM 3aHITHIM CEMHUHAPCKMX 3aHATHSIX
5 10 menens IToaroroska k 4 gaca PabGora Ha
CEMUHAPCKHUM 3aHSITHSIM CEMHUHAPCKHX 3aHATHIX
6 12 nenens IloaroroBka x 4 yaca PaGora Ha
CEMHUHAPCKHUM 3aHSITHSIM CEMHUHAPCKHX 3aHATHIX
7 14 wepnens IToaroroska k 4 gaca PabGora Ha
CEMHUHAPCKHUM 3aHITHIM CEMHUHAPCKMX 3aHATHSIX
8 16 menens IToaroroska k 4 gaca PabGora Ha
CEMUHAPCKHUM 3aHSITHSIM CEMHUHAPCKHUX 3aHATHSIX
9 18 nenens IloaroroBka k 4 gaca Pabota Ha
CEMUHAPCKHUM 3aHSITHSIM CEMHUHAPCKHUX 3aHATHSIX
XapakTepucTHKA 3aJaHUH ISl CAMOCTOATEIbHON Pad0ThI CTYICHTOB M
METOAUYEeCKHE PEKOMEHIAI MM 10 UX BHINOJTHEHHUIO
CamocTosiTenpHas padoTa MOMOTraeT CTYJACHTaM:
1) oBnaaeTh 3HAHUSMU:
- yTeHHEe TeKcTa (ydeOHHMKA, IEPBOMCTOYHUKA, JOTOJHUTEILHON JIMTEPATYPHI
U T.J.);

- COCTaBJICHHE IUIaHA TEKCTa, Tpaduueckoe n300pakeHne CTPYKTYpPbl TEKCTA,

KOHCIICKTUPOBAHUC TCKCTA, BLIIMMNCKN U3 TCKCTA U T.[.,;

- paboTa co CpaBOYHUKAMHU U JIp. CIIPABOYHOM JIUTEPaTypOii;

- UCMOJIb30BAHNE KOMIIBIOTEPHON TEXHUKHU U MIHTEpHETa U 1Ip.;

2) 3aKperiaTh U CUCTEMAaTU3UPOBATh 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- 00paboTKa TeKCTa, MOBTOPHAS padoTa HaJl y4eOHBIM MaTepUaIOM yU4eOHUKA,

MEPBOUCTOYHUKA, JOTOJTHUTEIBHOMN JIUTEPATYPHI, AYJIMO U BUJICO3AIIUCEN;

- IIOArOTOBKA I1JIaHAa,




CamocTosiTenbHass paboTa MOMKET OCYIIECTBISATHCA HWHAMBUAYAIbHO WIH
rpynnamMu CTYACHTOB B 3aBHCHUMOCTH OT II€JIM, 00beMa, KOHKPETHOM TEMAaTUKHU
CaMOCTOATENbHON pabOThl, YPOBHS CJIOKHOCTH M YPOBHSI YMEHUI CTYJEHTOB.

KoHTponib pe3ynbTaToB CcaMOCTOSITENBHOM pabOThl CTYJEHTOB JOJIKEH
OCYILECTBISATHCS B IMpeleiax BPEMEHH, OTBEACHHOTO Ha 00s3aTelbHbIe Y4eOHbIE
3aHATUS U BHEAYJAUTOPHYIO CAMOCTOSITENbHYIO pabOTy CTYIEHTOB MO JUCIUILINHE,
MOJKET MPOXOANTH B MMCbMEHHOM, YCTHOM HIIM CMEIIaHHOM Qopme.

CamocrosTenbHas padoTa Ha JEKIHH

Cnymanue W 3a0uCh JIGKIMM — CIOXKHBIM BHUJ BY30BCKOM ayJIUTOPHOMN
paboTbl. BHUMaTenbHOE ClylIaHWE W KOHCIIEKTUPOBAHHE JICKIIUN Mpeanosaraer
WHTEHCUBHYIO YMCTBEHHYIO JIESITEIBHOCTD CTyJeHTa. KpaTkue 3anucu JeKui, ux
KOHCIIEKTUPOBAHHUE MOMOIaeT YCBOUTh Y4eOHbIH Marepuain. KoHCnekT sBisieTcs
MOJIE3HBIM TOT/A, KOT/Ia 3alIMCaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE M CIEIAHO 3TO
caMuM CcTyJaeHToM. He Hajio cTpeMuThes 3anucaTh JOCIOBHO BCHO JIeKIuIo. Takoe
«KOHCHEKTUPOBAHUE» MNPHUHOCUT OOJIbIIE BpEIa, YEM MOJb3bl. 3alUCh JIEKIHMA
PEKOMEHYETCSI BECTH IO BO3MOXHOCTU COOCTBEHHBIMU (POPMYIMPOBKAMH.
JKenaTenbHO 3anMCh OCYILECTBIISATHh HA OJHOW CTPAHHUIIE, & CIEAYIOIIYIO OCTaBISATh
U TpopabOTKU Y4eOHOIro MaTepuana CaMOCTOSITENIbHO B JOMAIIHUX YCIIOBUSIX.
KoHCIeKT nexkuuu Jiydiie MNoapa3feisaTh Ha MYHKTBI, maparpadsl, coOmromas
KPAaCHYIO CTPOKY. DTOMY B OOJBIION CTENeHH OyAyT CIOCOOCTBOBATh ITyHKTHI
IiaHa JEeKUWHU, TMpeIokKEHHble npenojaBarensiM. [IpuHUMIUAIbHBIE MeECTa,
onpeneneHus, (GopmMynbl U JAPYyroe CleayeT CONPOBOXAATh 3aMEYaHUSIMU
«BAXKHO», «0CO00 BAXKHOY», «XOPOIIO 3alIOMHUTHY» U T.N. MOXHO J€aTh 3TO U C
NOMOUIbIO PA3HOLBETHBIX MapKepoB WM pyuek. Jlydme ecin oHU OyAyT
COOCTBEHHBIMHU, YTOOBI HE MPHUXOAUIIOCH MPOCUTh UX Y OJHOKYPCHUKOB U TEM
caMblM HE OTBJIEKaTb UX BO BpeMms Jekuuu. llenecooOpasHo paspaborathb
COOCTBEHHYIO «Mapkorpaduio» (3Ha4Kd, CHUMBOJIBI), COKpaileHus cioB. He
JUIIHUM OyJeT W M3y4YeHHE OCHOB cTeHorpadguu. Paboras Haj KOHCIEKTOM
JIEKIUH, Bcerja HEOoOXOAMMO UCIOIb30BaTh HE TOJbKO YYE€OHHMK, HO U Ty
JUTEPATYPY, KOTOPYHO JOIOJHHUTEIBHO PEKOMEHJ0Bal JIeKTop. VIMEHHO Takas
cepbe3Hasi, KpOMoTauBasi paboTa ¢ JEKUMOHHBIM MaTE€pHUaiOM MO3BOJUT TITyOOKO
OBJIAJIETh 3HAHUSIMHU.

Pabota c nuTeparypHbIMU HCTOUHUKAMHU

CamocTtosiTenbHas paboTa ¢ yueOHMKaMH, YYCOHBIMU MMOCOOUSMH, HAYIHOM,
CIIPaBOYHOU U MOMYJISIPHOM JINTEPATYPOU, MaTEPUATIAMU ITIEPUOTUIECKUX U3AaHUN
u WMutepHera siBnsierca HamOosiee >(PQGEKTUBHBIM METOAOM MOJYYEHHUsS] 3HAHUMH,
MO3BOJIAET 3HAYMUTEIBHO AaKTUBU3UPOBATh IMPOIECC OBJIAJCHUS HH(OpMaLUEH,
CIIOCOOCTBYET 60Jiee TIIyOOKOMY YCBOSHHUIO M3yd4aeMoro MaTepuana, GopMupyeT y
CTYICHTOB CBO€ OTHOILIEHHE K KOHKpeTHOW mpobneme. bonee riaybokomy



PacKpBITUIO  BONPOCOB  CIOCOOCTBYET  3HAKOMCTBO C  JOMOJHUTEIHHOU
JIATEPATYPOHU.
TpeOoBaHus K npeacTaBjieHUI0 1 0pOPMIICHHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI

TpeOoBaHUs K KOHCIEKTY JJIsl MIPAKTUYECKUX 3aHATHIA:

1. lomxeH ObITh B OTAECTBHOM TETPAIu, MOAMHCAHHBII.

2. O0s3aTenpHO MUCATh TUIAH 3aHATHS C YKA3aHHEM TEMBbI, BOIIPOCOB, CIUCKA
JIUTEPATypPbl U NCTOYHUKOB.

3. Ortpaxars npoOIeMaTHKy BCEX IMIOCTaBJICHHBIX BOMPOCOB (aHAIMU3
MCTOYHHUKA, JINTEPATYPHI).

4. NMerr 1O  HUM  apryMEHTUPOBAHHBIE  BBIBOJBL. CnoBo
«apTyMEHTHPOBAHHBIC) SIBISIETCS KJIFOYEBBIM. | JTaBHOE - T0Ka3yEMOCThH BBIBOJIOB.

Kpurepun OLIeHKH BBIIOJHEHUSI CAMOCTOATENIbHON padOThI

KoHTpoabs caMocTosiTeTIbHOM paboThl CTYACHTOB IIPEAyCMaTPUBACT:

* COOTHECEHHE COJEPKaHUsI KOHTPOJIS C LIEJISIMA 00YUYEHUS;

* 00BEKTUBHOCTH KOHTPOJIS;

* BAIUJTHOCTh KOHTPOJISI (COOTBETCTBHUE MPEABIBISEMBIX 33J]aHUN TOMY, UYTO
IIPEAIOIaraeTcs MpoOBEPUTH);

* T PepeHIna0 KOHTPOIbHO-U3MEPUTEIBHBIX MATEPUAIIOB.

@DopMBbI KOHTPOJISI CAMOCTOSITENLHOU PAaOOTHI:

* PaboTa Ha ceMUHAPCKUX 3aHATHUSIX .

* 3ayer.

Kpurepuu o1ieHKH pe3yabTaTOB CaMOCTOATEILHON pabOThI

KpurepusiMmu o11eHOK pe3yJbTaTOB BHEAYAUTOPHON CaMOCTOSATEIHLHOM pabOThI
CTYJI€HTA SIBJITFOTCS:

* ypOBEHb OCBOEHUS CTYJCHTOB yUeOHOT0 MaTepHana;

* cOpMUPOBAHHOCTH OOIIICYUECOHBIX YMEHHUIA;

* YMEHHUSl CTy[€HTa aKTMBHO HCIIOJIb30BaTh AJIEKTPOHHBIE 00pa30BaTEIbHBIC
pecypchl, HaXOAUTh TpeOyroUlyrocss MHPOpMaLMIO, U3yYaTh €€ U MPUMEHITh Ha
MPaKTHUKE;

* 000CHOBAaHHOCTb M YETKOCTb U3JI0KEHHUS OTBETA;

* opopMIIeHHE MaTepHalia B COOTBETCTBUH C TPEOOBAHUSIMU;

* yMEHUE OPUEHTHPOBATHCS B MMOTOKE WH(OPMAITNH, BBIJICTSATh TJIABHOE;

* yMEHUE YETKO CchOpMYIUpOBATh NPOOJIeMy, MNPEIJIOKUB €€ pelieHueE,
KPUTHYECKH OLEHUTh PELICHHUE U €T0 MTOCIEICTBUSA,

* YMEHHME T[OKa3aTh, IPOAHAIN3UPOBATh AJIbTEPHATUBHBIE BO3MOKHOCTH,
BapUaHTHI JCUCTBUM;

* yMeHHE c(hOPMHUPOBATH CBOIO MO3ULIMIO, OLIEHKY U apTYMEHTHUPOBATH €€.



MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPALIN
d)ez[epaanoe rocyaapCTBEHHOC aBTOHOMHOC 06p330BaT€J'IBHOC YUPECKACHUE BBICIICTO
oOpa3oBaHUs
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Kox u ¢popmysimpoBka
KOMIIeTeHI[UH

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OIIK -2.1

TCOPETUYCCKUEC OCHOBAHUA KBaHTOBOM TCOpHHU, OCHOBHBIC

HpI/IMeHHeT 6a3OBBIe 3HaeT CbI/I3I/I‘IeCKI/Ie CHCTEMBI U 3aKOHBI, OIIMCHIBACMBIC KBAaHTOBOM
METObI HAYYHBIX TEOpHEH.
HMCCIIEI0BaHHH Ymeer pellaTh THIIOBBIE 3a/1a4K KBAHTOBOM TEOPHH.
(hU3UIECKUX O0OBEKTOB,
CHUCTCM U IPOLCCCOB BJIaIIeCT TOYHBIMH U HpI/IGHH)KeHHLIMI/I METOAaMU KBaHTOBOM TCOPUH.

- IPEANIOCHIIKY CO3aHNs KBAHTOBON MEXAHUKU;

- MATEMATUYECKHI anmapaT KBAaHTOBOW MEXaHUKHU;

3 - OCHOBHBIE MPUHIUIIBI KBAHTOBON MEXaHUKU;
Hact - OCHOBHbIE YpaBHEHHS KBAHTOBOW MEXaHHKHU;

- IPUOINKEHHBIE METOBI PELICHUS

KBaHTOBOMEXaHUYECKUX 3a/1a4.

- HAXO/IUTh CPEIHNE 3HAUCHUS (PU3MUECKUX BEINYHH;
OIK -2.2 - HAaXOJUThb COOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE
Br16upaeT KOHKpETHbIE (byHKLKH OnepaTopoB;
METO/IbI ¥ TEXHOIOIUK - BBIYUCIATH KOIDPUIMEHT MNPOXOXKICHHS 4epe3
UCCIIEIOBAHUS [Tt Vaeer MOTEHILUAIbHBIN Oapbep; )
pelieHus 3a1ad - IPUMEHSATH TEOPUIO BOSMYIIICHHUH K PEIICHUIO 3a/1a4;
npOdecCHOHATbHOM - IPUMEHATh TEOPETHYECKHE 3HAaHUSA K PEIICHHUIO
ACATCNRHOCTH MPAKTUYECKUX U HAYYHBIX 33/1a4;

- u3jaraTh, MOHMMAaTh M KPUTHUYECKH aHAJIM3UPOBATH

obmeduznyueckyro nHGpoOpMaIUIO.

- HaBBIKAMHM CAMOCTOATEIbHOW paboOThl ¢ y4eOHOU H

Hay4HOU JTUTEPATYPOU;

Brnaneer - METOI0JIOTHEN HCIIOJIb30BAHHUS 6a30BbIX

TCOPCTUICCKUX 3HAHUH B 00JIACTU €CTECTBEHHBIX HayK
IIpUu pCHICHUN HpO(l)eCCI/IOHaJ'IBHBIX 3aaad.




KonTpoaupyemsie
MOJYJIH/ pa3aeiibl / TEMBI
T CLIUTUTHHBI

Kopp! u stamnsl popmupoBaHus

KOMIIETEHIIU A

OneHouHbIE CpesCTBA -

HaMMCHOBAaHHUC

TEeKYIIHI

KOHTPOJIb

IPOMEKYTOUHA
g aTTecTalus

Pazmen 1.
du3nYecKrue OCHOBBI
KBaHTOBOM TEOPHH

OIIK-
2.1

3HAET: TEOPETHUECKUE
OCHOBaHHUSI KBaHTOBOH
TEOpUHU;

YMEET: pemiaTh TUIOBBIE
3aJ1a4l KBaHTOBOM
TEOpUHU;

BJIAJICCT: TOYHBIMU U
MPUOJIKEHHBIMU
METOZIaMU KBaHTOBOM
TEOPHH,

OIIK-
2.2

3HAET: MPEIMTOCHUTKI
CO3/1aHNS KBAaHTOBOU
MEXaHHUKH,

yMeeT: U3Jararh,
MMOHUMATh U KPUTHYECKH
aHAIM3UPOBATh
001IepU3NIECKYIO
uHpopmaruto;

BJIAJICET: METOAOJIOTHCH
HCIOIL30BaHUs 0a30BBIX
TEOPETUYECKUX 3HAHUH B
0071aCTH €CTECTBEHHBIX
HAyK MPHU pEeUIeHUH
npodeccnoHaIbHbBIX
3ajad,

KonTtponbsHas
pabora (IIP-

2)

DK3aMeH,
BOTIPOCHI
Nel-6

Paznen 2.
MareMaTuuecKui
arrmapaTr KBaHTOBOU
TEOpUH

OIIK-
2.1

3HAET: TEOPETUYECKUE
OCHOBAHMS KBAHTOBOM
TEOpUH,;

YMEET: pelIaTh TUIIOBbIE
3a/1auM KBaHTOBOM
TEOpUHU;

BJAaJICeT: TOYHLIMH U
MPUOTMKEHHBIMU
MeTOJaMU KBaHTOBOM
TEOpHHU;

OIIK-
2.2

3HAET: MAaTEMATUYECKUI
anrmapar KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MPUHLIUIIBI KBAHTOBOM
MEXaHUKH;

yMeer: HAaXOJUTh

Pabora

Ha

CEMHUHAapPCKHUX

3aHATUAX

DK3aMeH,
BOIIPOCHI
Ne7-15




cpenHue 3HAUCHUS
buU3MYECKUX  BEIWYHH,
HaXOJUTh COOCTBEHHBIC
3HAYEHUS U COOCTBEHHBIC
(byHKIIUU OTIEpaTopOB;
BJIaJICCT: HABBIKAMU
CaMOCTOSITEIIbHOM
paboTHI C yueOHOU U
Hay4HOU JIUTEPATYPOU;

Paznexn 3.
[Ipocrenimme TO4HO
pelIaemMble 3a1a4u

OIIK-
2.1

3HAET: OCHOBHBIE
(bu3HYECKUE CHCTEMBI U
3aKOHBI, OITUCHIBAEMbBIC
KBaHTOBOW TEOpHUEH;
yMEeT: peliaTh THIIOBbIE
3aJ1la4i KBAHTOBOM
TEOpUHU;

BJIAJICET: TOUYHBIMU U
pUOIMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOPHH;

OIIK-
2.2

3HAET: OCHOBHBIC
YPaBHEHHsI KBAHTOBOM
MEXAHUKH,

YMEET: HaXOIUTb
CcOOCTBEHHBIE 3HAUECHUS U
COOCTBEHHBIE  (PYHKIIMH
ONepaToOpOB, BBIUUCIISTH
KO3 UIIUEHT
IIPOXOKICHHUS yepes
NOTEHIMATIBLHBIN Oapbep;
BJIA/ICET: HaBbIKaMU
CaMOCTOSTEIIbHOU
paboThI ¢ yueOHOH U
Hay4HOU JIUTEPATYPOH;

Konrtponbnas
pabora (ITP-
2)

DK3aMeH,
BOIIPOCHI
Ne 15-20

Pa3znen 4. MomeHT
VMI1YJIbCa B
KBaHTOBOM TEOPUHU

OIIK-
2.1

3HAET: OCHOBHBIE
(du3nUecKrue CUCTEMBI U
3aKOHBI, OIIUCBIBAEMBIE
KBaHTOBOU T€OpUEH;
YMEET: pelaTh TUIIOBbIE
3aJ1a4l KBAHTOBOM
TEOpUH;

BJIa/IEET: TOUYHBIMU U
NpUOTMKEHHBIMU
METOJIaMH KBaHTOBOU
TEOpUU;

Pabora HaA
CEMHHAPCKUX
3aHATUAX

DK3aMeH,
BOITPOCHI
Ne 21 -27




OIIK-
2.2

3HAET: OCHOBHBIE
YpaBHEHUsI KBAHTOBOM
MEXaHUKH,
YMEET: IIPUMEHSITh
TEOPETUYECKHE 3HAHUSA K
PELICHUIO TPAKTHYECKUX
Y Hay4HBIX 3a7a4,
BJIAJICET: HaBbIKaMU
CaMOCTOSITEIIBHOU
paboThI ¢ yueOHOM 1

Hay4HOU JIUTEPATYPOU;

Paznen 5.
[TpubnmxeHHbIE
METO/bI BEIUMCICHHUS
COOCTBEHHBIX
3HA4YCHUH U
COOCTBEHHBIX
GbyHKIIMI OnepaTopoB

OIIK-
2.1

3HAET: OCHOBHBIE
buznyecKue CUCTEMBI U
3aKOHBI, ONTUCHIBAEMbIE
KBaHTOBOW TEOpHUEH;
yMEeT: peliaTh TUIOBbIE
3a/1a4y KBaHTOBOU
TEOpUU;

BJIa/IEET: TOUHBIMU U
pUOIMKEHHBIMU
METOJIaMU KBaHTOBOM
TEOpUHU;

OIIK-
2.2

3HAET: MPHOIMKCHHBIC
METO/IbI PCILICHUS
KBAHTOBOMCXAHUYCCKUX
3a/1a4;

yMeer:
TEOPUI0 BO3MYIIEHUH K

MNPUMCHATH

pEIIeHHUIO 3a/1ay;
BIIaJICET: METOAOJIOTUEH
HCIIOJIb30BaHMS 0a30BBIX
TEOPETUUYECKUX 3HAHUU B
0071aCTH €CTECTBEHHBIX
HAayK [IPU pELICHUU

PO eCCHOHATBHBIX
3a7ad,

Konrtponbnas
pabora (IIP-
2)

DK3aMeH,

BOITPOCHI
Ne 28 -31

Pa3nen 6. Criue u
TOXXIECTBEHHOCTH
YaCTHII

OIIK-
2.1

3HAET: OCHOBHBIE
(bu3nUecKrue CUCTEMBI U
3aKOHBI, OITUCBIBAEMBIE
KBaHTOBOU TEOpUEH;
YMEeT: peliaTh TUIIOBbIE
3a7Ja4y KBaHTOBOH
TEOpUH;

BJIa/IEET: TOUYHBIMU U
npUOIMKEHHBIMU
METOJIaMU KBaHTOBOM
TEOpUH;

PaGora
CEMHHAPCKUX
3aHATUAX

Ha

DK3aMeH,
BOIPOCHI
Ne32-34




OIIK-
2.2

3HAET. MaTeMaTHUYeCKUI
anmapar KBaHTOBOU
MEXaHUKH, OCHOBHBIC
MPUHILIUIIBI KBAHTOBOM
MEXaHUKH,

YMEET: MIPUMEHSTh
TEOPETUYECKUE 3HAHUS K
PELICHUIO TPAKTHYECKUX
Y HAYYHBIX 3a]1a4;
BJIaJICET: METOAOJIOTHECH
HCIIOIB30BaHUA 0a30BBIX
TEOPETUYECKUX 3HAHUH B
0071aCTH €CTECTBEHHBIX
HayK IIpU peLIEHUU

PO eCCHOHATBHBIX
3ajad,

Paznen 7. Bropuunoe
KBaHTOBAHUE B
cucreme 0030HOB

OIIK-
2.1

3HAET: OCHOBHBIE
(u3HYECKUEe CUCTEMBI U
3aKOHBI, OIIMCHIBAEMbIE
KBaHTOBOM TEOpUEH;
yMEeT: peliaTh TUIIOBbIE
3aJ1la4l KBAHTOBOM
TEOpUHU;

BJIa/ICET: TOUYHBIMU U
NPpUOIMKEHHBIMU
METOAaMHU KBaHTOBOU
TEOpUU;

OIIK-
2.2

3HAET: MaTeMaTHYEeCKHI
arrapar KBaHTOBOM
MEeXaHUKH, OCHOBHBIE
MPUHLIUIIBI KBAHTOBOM
MEXaHMKHU,

yMeeT:
TEOPETHUYCSCKHE 3HAHUS K

MNPUMCHATH

PECIICHUIO TPAKTUYCCKHUX
M HAYYHBIX 3ajaa4,
BJIQJICET: METOJONIOTUEH
UCIIONIb30BaHUs 0a30BBIX
TEOPETUYECKUX 3HAHUU B
007aCcTH €CTECTBEHHBIX
HayK [IPU pELICHUU

PO eCCHOHATBHBIX
3ajad,

Kontponbnas
pabora (IIP-
2)

DK3aMeH,
BOIIPOCHI
Ne35-41

Paznen 8. Bropuunoe
KBaHTOBaHHE B
cucreme (GepMHUOHOB

OIIK-
2.1

3HAEeT: OCHOBHBIE
¢bu3nUecKrue CUCTEMBI U
3aKOHBI, OIIUCHIBAEMBIE
KBaHTOBOU T€OpUEH;

Pabora Ha
CEMHHAPCKUX

3aHATUAX

DK3aMeH,
BOITPOCHI
Ne 42




YMEET: pemiaTh TUIIOBBIE
3a71a4l KBaHTOBOM
TEOpUHU;

BJIQJICCT: TOYHBIMH U
MPUOJIMKEHHBIMU
METOJIaMU KBaHTOBOM
TEOpUHU;

OIIK-
2.2

3HACT: MaTEeMATUYCCKUM
anmapar KBaHTOBOU
MCXaHHUKH, OCHOBHBIC
MPUHIIUIIBI KBAHTOBOM
MEXaHUKH,

YMEET: MPUMEHSTh
TEOPETUYECKUE 3HAHUS K
pPELICHUI0 TPAKTHYECKUX
Y Hay4YHbIX 337a4;
BJIAJICET: METOAOJIOTHCH
HCIIOJIb30BaHMs 0a30BBIX
TEOPETUYECKUX 3HAHUH B
00J1aCTH €CTECTBEHHBIX
HayK IIpU peLIEHUU

PO eCCHOHATBHBIX
3ajad,

Paznen 9. Ypyroe
paccestHue 4acTull

OIIK-
2.1

3HAET: OCHOBHbIE
(bu3HYEeCKHEe CUCTEMBI U
3aKOHBI, ONTUCHIBAEMBIC
KBaHTOBOU TEOpHUEH;
yYMEET: peliaTh TUIIOBbIC
3a/1a4yu KBaHTOBOMU
TEOPUH;

BIIQJICET: TOUYHBIMU U
MPUOTMKEHHBIMU
METOJIaMH KBaHTOBOM
TEOPHH;

OIIK-
2.2

3HAET: MaTeMaTHYeCKHI
arrapar KBaHTOBOM
MEeXaHUKH, OCHOBHBIC
MPUHILIUIIBI KBAHTOBOM
MEXaHMKH,

yYMEET: MIPUMEHSTH
TEOPETUYECKUE 3HAHUS K
PELICHUI0 TPAKTHYECKUX
Y Hay4HBIX 3a]1ay;
BJIQJI€ET. METONOJIOTHEN
HCIOIL30BaHUsA 0a30BBIX
TEOPETUYECKUX 3HAHUU B
0071aCTH €CTECTBEHHBIX

KonTponbnas
pabora (IIP-
2)

DK3aMeH,

BOIIPOCHI
No 43 - 48




HayK IIpU PELICHUH
npodeccroHaTbHBIX
3aj1a4;

10

Pasnen 10.

Heynpyroe
paccesiHue 4acTHIl

OIIK-
2.1

3HAET: OCHOBHbBIE
buznyecKue CUCTEMBI U
3aKOHBI, OITUCHIBAEMbIE
KBAaHTOBOW TEOpHUEH;
YMEET: peliaTh TUIIOBbIE
3a/1a4u KBaHTOBOU
TEOPUH;

BJIAJICET: TOUYHBIMU U
PUOIM>KEHHBIMU
METOJIaMU KBaHTOBOM
TEOpUHU;

OIIK-
2.2

3HAeT: MaTeMaTHYECKUN
arrapar KBaHTOBOM
MEXaHUKH, OCHOBHBIE
MIPUHIUIIBI KBAHTOBOM
MEXaHUKH,

yMeEeT: MPUMEHSITh
TEOPETUYECKHE 3HAHUS K
PEIICHUI0 TPAKTUYECKUX
Y Hay4YHBIX 3a7a4;
BJIQ/ICET: METOJOJIOTUEH
WCIIOJIH30BaHUs 0a30BBIX
TEOPETUYECKUX 3HAHUH B
00J1aCTH €CTECTBEHHBIX
HayK TP PEIICHUN
npodeccrnoHaIbHbBIX
3azay.

PaGora Ha
CEMHUHApPCKHUX
3aHATUAX

DK3aMeH,
BOIIPOCHI
Ne 49




IIIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIUMI

Kon n Jrtansl GOPMUPOBAHUS KOMIIETeHIUH KPUTepUH N0KA3aTeJ 1 0as1bI
(popmynuposk
a
KOMIIETeHI[HH
3HaHue CriocoOHOCTh 45-64
TEOPETHYECK | TEPCUUCIUTD U
TEOPETHYECKUE
. ux 0XapaKTepU30BaTh
OCHOBAHHS KBAaHTOBOM .
3HAeT OCHOBaHHI OCHOBHBIE
. TEOPHH, OCHOBHBIC .
(ToporoBsIit KBaHTOBOI1 ¢usngeckue
) (u3nNYecKue CUCTEMBI 1
OBEHb MEXaHUKH. CHCTEMBI U 3aKOHBI
OIIK -2.1 P 3aKOHBI, OMICHIBAEMBIE ’
. N OIUCHIBAEMbIE
HpI/IMeHHeT KBaHTOBOH MEXAaHHKOHU. .
KBaHTOBOI
0a3oBbie y
MEXaHUKOU.
METOAbI
Ymenue CrnocoOHOCTh 65-84
Hay4YHBIX
pelaTh pelaTh
UcciaegoBaHU | YMECT
N pelaTh TUIOBBIE 33]a4l | THIIOBBIC KBaHTOBOMEXaHHYE
i (IpoABUHYTHI .
) KBaHTOBOW MEXaHHKH. 3a7a4u CKHE 33/Ia4H.
u .
(bu3nIecKux KBAHTOBOI
00BEKTOB, MEXaHUKH.
CHCTCM H Brnaneer CrnocoOHOCTh 85-100
poneccon METOaMHU HPUMEHHUTH TOUHEIE
TOYHBIMHU U .
KBaHTOBOI U TIPUOJIMKCHHBIC
BIageeT MPUOTKSHHBIMH .
. . MEXaHUKH. METO/Ibl KBAHTOBOU
(BBICOKHIA) METOIaMU KBaHTOBO
MEXaHUKH MPH
MEXaHUKH.
peIICHUH
KOHKPETHBIX 3a/1a4.
- IPEIIOCHUIKI 3Hanue CrocoOHOCTH 45-64
CO3/IaHUsI KBAHTOBOM MareMaruue | MepeyucIuTh U
MEXaHUKH; CKOTO PacKpbITh CYTh
- MaTEeMaTHYECKUI amnmapar OCHOBHBIX
arnmnapaT KBaHTOBOU KBAHTOBOH IPUHIUIIOB,
MEXaHHUKH, MEXaHUKH, METOJIOB U
3HAET .
. - OCHOBHbIC MPUHITUTIBI OCHOBHBIX YpaBHEHHIA
OIIK -2.2 (ToporoBsIit . .
. ) KBaHTOBOI MEXaHUKU; MPUHIUIIOB | KBAaHTOBOU
OBCHb .
Beibupaer P - OCHOBHBIC YpaBHEHHUS KBaHTOBOI MEXaHUKH.
KOHKPETHBIC KBaHTOBON MEXaHHKH; MEXaHUKH.
METOABI U - IpUOIMKECHHBIC
TEXHOJIOTUU METOJIBI pEIICHUS
HCCJIICAOBAHU KBAaHTOBOMEXAHUYECKUX
o 11 3aJ1a4.
peIICHMS - HaxOOUTh CpeaHHe | YMeHue Cnoco6GHOCTE 65-84
3aga4 3HaYCHUS  (DU3MYECKHUX | HAXOIWTH MIPUMEHSTh
HpO(beCCI/IOHa BCJINYUH, CpeaHue TCOPETUICCKUE
TTLHOM - HAXOJIUTh COOCTBCHHBIC | 3HAYCHUS 3HAHUS K PEIICHHIO
NeSTeabHOCT 3HAYCHUS U (GU3NYECKUX | MPAKTHICCKUX H
i yMeeT COOCTBEHHBIC (PYHKIIUH BEJIMYHH, HAYYHBIX 337134,
(IpOIBUHYTHI | OMEPaTOpOB; COOCTBEHHBI | HM3JIAraTh,
i) - BEIYUCIIATH € 3HAYCHUS | MIOHUMATh H
kod(ppunreHT u KPUTHYECKHU
MIPOXOXKICHHUS Yepe3 COOCTBEHHBI | aHAIM3UPOBATH
MOTEHIMATBHBIN Oapbep; | €  (yHKIMU | 00medru3nIecKyIo
- IPUMEHSTH TCOPHIO omepaTropoB. | MHMOPMAIIHIO.

BO3MYIIIEHUH K




PELICHUIO 3372,

- IPUMEHSTH
TEOPETHUYECKNE 3HAHUS K
PEIICHUIO TPAKTHYECKUX
1 HAay4HBIX 33]a4;

- U3J1araTh, HOHUMaTh U

BJIaJCCT

KPUTHYCCKH
aHaIM3UPOBATh
obnreu3nIeckyro
nHdopmanuio.
Bmanenne CriocoOHOCTE 85-100
HaBBIKAMH CaMOCTOSTENIBHO
camocTosTeN | paboTath C
bHOU y4eOHOI 1 HayIHOU
paboThl ¢ JUTEPaTypOH;
N y4eOHOI U HCI0JIb30BaTh
- CaMOCTOSATEIBbHOM .
. Hay4HOH 6azoBble
paboThI ¢ yueOHOH U
JUTEPATypO | TEOPETHYECKHUE

Hay4HOH IUTEepaTypoii;
- HCIOJIb30BAHUSA
0a30BBIX TEOPETUUECKIX

u;
HCIIONB30Ba
HHS 0a30BBIX

3HAHUA B 00J1aCTH
KBaHTOBOH
MEXaHUKH MPH

(BBICOKHIA) 3HaHMH B 00J1aCTH

TEOPETHUYECK | PELICHUH
€CTECTBEHHBIX HAYK MPH .

UX 3HaHWI B | mpodeccroHanbHbI
peleHuH

obmacTi X 3a1ad.
poQeCcCHOHATBHBIX .

KBaHTOBOK
3ajad.

MEXaHUKH

npu

pelIeHUH

npodecCHoH

aNbHBIX

3a1a4.

MeToauueckune PEKOMEHIAIUH, OIIPECACIAIOIINE MTPOLUCAYPHLI OICHUBAHUA
pPe3yabTaToB OCBOCHHUA TUCHHUILJINHDI

[IpomexxyTouHast arrectauus OOydYarolUXCsl MO Y4YeOHOW JUCHUIUIMHE
OCYILIECTBISIETCS B paMKax 3aBEpPIICHHUS W3Yy4YeHUs JAHHOW JUCHUIUIMHBI U
MTO3BOJIAET ONPEACIINTh KAa4eCTBO M YPOBEHb €€ OCBoeHudA. lIpeamerom oneHkun
OCBOCHMS SABJIAIOTCA YMEHUS U 3HAHUS.

[TpomexyTouHass arrectansi OOydYalOIIMXCS OCYIIECTBIsIETCS B (opMme
9K3aME€Ha W TMO3BOJIAET  ONPEACNIUTh  PAa3BUTHE OOMIMX  KOMIETEHIIMH,
npeanycMmotrpernbix st OIIOIL. YcnoBuem pomycka K SK3aMEHY  SABISIETCS
YCHEMIHOE OCBOEHUE 00YYAIOIIMMHUCS BCEX AJIEMEHTOB JUCIUIUIMHBI (BBIITOJIHEHHE
U clauya BCeX KOJUIOKBUYMOB U KOHTPOJIBHBIX padoT).

Tekylmui KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISAETCS B XOJI€ ITOBCEIHEBHOMN
yueOHOU padoThl MO KypCy AUCHUIUIMHBI. JlaHHBIA BUJ KOHTPOJIS CTUMYJIHPYET Y
oOyJarolmuxcs CTpeMJIEHHE K CHUCTEeMAaTUYECKOM CaMOCTOATENbHOM padoTe Io

HN3Y4YCHUIO y‘IC6HOﬁ JUCHHUITIINHBI, OBJIaACHHUIO O6H_[I/IMI/I KOMIICTCHIMAMM.



BOITPOCHI K 3AYETY no nucuuninge « KBanroBasgs MexaHUKa»

1. OCHOBHBIE MOHATHS TEOPUU JTUHEHHBIX OTIEPATOPOB.

2. CoOctBeHHbIE (DYHKIIMH, COOCTBEHHBIC 3HAUCHMUSI, CPEHUE.

3. IIpoeKIMOHHBIE ONEPATOPHI.

4. lIpencraBneHus ONEepaTopoB U BOJHOBBIX (QYHKIMI. YHUTApHbIE

npeoOpazoBaHusl.

5. CranrioHapHbI€ COCTOSIHUS AUCKPETHOTO CHEKTpA.

6. YpaBnenue llpénunrepa B umnysbcHOM npeacTtaBieHun. Oynkuus ['puna
ypaBuenus lpénunrepa. MuterpanpHas dopma ypasuenus Ipénunrepa.

7. CocTosiHUSL HEMPEPBIBHOTO criekTpa. [IpoxoxaeHne yepe3 noTeHIalbHbIE
Oapbephl.

8. CucTeMbl ¢ HECKOJIBKUMHU CTEIIEHAMU cBOOOKLI. YacTuiia B
MIEPUOANYECKOM ITOTECHIINAJIE.

9. OO011e cBOMCTBa MOMEHTA UMITYJIbCA.

10. Moment L = 1.

11. CnoxeHre MOMEHTOB.

12. Tenzopublii hopMaliu3M B TEOPUHA MOMEHTA.

13. CocTosiHUSI AUCKPETHOT'O CHEKTPA B LICHTPAIBHBIX MOJISIX.

14. CocTosHus ¢ Maoi 3HEPruen cBA3u. HacTtria B COBMECTHOM IT0JIE
KOPOTKOAEHCTBYIOIIETO U JAJbHOAEHCTBYIOIMIETO MOTEHIINAIIOB.

15. CucreMsl ¢ akcMaIbHOM CUMMETPHUEH.

16. Cun.

17. Ciun-opOUTANIbHBIC COCTOSHUS YaCTHIIBI CO CITMHOM a = 1/2. Boicime
CIIUHBI.

18. CrinHoBas (MoJIsIpU3aIlMOHHAs ) MATPHUIIA TIIOTHOCTH. YTJIOBBIC
pacrpeneneHus U KOppesiuM B pacnajax.

19. U3menenue cocrosiuust Bo BpeMeHu. Ipencrasnenue [pénunrepa.
JIBr>KeHME BOJTHOBBIX MAKETOB.

20. 3meHeHune BO BpeMEeHH (PU3NYECKUX BeTUUHH. IHTerpaibl ABUKEHUS.

21. YauTapHble mpeoOpa3oBaHus, 3aBUCSIINE OT BPEMEHHU.
["eit3eHOEproBCKOE MPEACTABICHHE.

22. Bpemennsbie ¢pynkinuu ['puna.

23. KBazucTraluoHapHbIE U KBA3UIHEPTE€TUUECKUE COCTOSHUS.

24. CtauMoHapHbIE COCTOSIHUS YAaCTULBI B MPUCYTCTBUM MAarHUTHOTO IOJIS.

25. I3MeHeHue COCTOSIHUM BO BPEMEHH B ITPUCYTCTBUM MAarHUTHOTO TTOJIS.

26. MarauTHoe 1mosie OpOUTaIbHBIX TOKOB U CIIMHOBOTO MarHUTHOTO
MOMEHTA.

27. CranimoHapHasi TEOpHsi BOSMYIIIEHUH (IUCKPETHBIN CIIEKT).

28. BapuanunoHHBII METO/.



29. CranuoHapHas Teopusi BO3MYIICHUMN (HEMPEPBIBHBIN CIIEKTP).

30. HecranmmonapHas Teopusi Bo3myIieHuid. [lepexo/ipl B HenmpepbIBHOM
CIIEKTpeE.

31. BHe3amnHble BO3IEUCTBU.

32. Annabatuyeckoe NpuOIMKEHHE.

33. KBa3ukiiaccnueckoe npuOInxKeHue.

34. KBaHTOBaHHE 3HEPTETUUECKOTO CIIEKTPA.

35. KBasukiiaccuyeckue BOJTHOBBIE (DYHKITH, BEPOSITHOCTH U CPETHUE.

36. 1/N-pa3noskeHre B KBAHTOBOM MEXaHHKE.

BOIIPOCHI K ODK3AMEHY no gucuunianie «KBaHTOBasi MeXaHHKA»

1. CexTp u3iayyeHus: aOCOOTHO YEPHOTO Tea.

2. KBanTsl oHeprun u nocrosiuaas Ilnanka.

3. 3akoHsl pororddekra.

4. YpaBHeHue DiHIITEHA 17151 BHeHTHEro hoTodddekra.

5. DnemeHTapHas OOpOBCKasi TEOpUsl CTPOSHUS aTOMa BOJIOPOA.

6. Cnextp atoMa Bogopoaa. 3atpyaHenust reopun bopa. BosHbl maTepuu.

7. JInHEWHOE BEKTOPHOE MPOCTPAHCTBO U €ro CBOMCTBA. CKAISIpHOE
npousBenenue. Hopma BekrTopa.

8. JIunHeitHble onepaTopsl B TiIbOEPTOBOM NMpocTpancTBe. Kommytupytronme
Y HEKOMMYTHUPYIOILIAE ONIEPATOPHI.

9. CBoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX JTMHEHHBIX
CaMOCOIIPSKEHHBIX OIEPATOPOB.

10. Matpuiipl orepaTopoB U IPEACTaBICHUS BOJTHOBON (PYHKIIMH.
OKBHUBAJIEHTHOCTb JIIOOOTO MPEICTaBICHUS r'MiIb0EPTOBA TPOCTPAHCTBA
MaTPUYHOMY.

11. Ilepexon OT OAHOTO NMPEACTABIEHUSA K APYTrOMY KaK YHUTAPHOE
npeoOpa3zoBanue. KoopauHaTHOE U UMITYJIbCHOE MPEACTaBICHUS.

12. BonnHOBast pyHKIHUS, €€ BEPOITHOCTHAS MHTEPIPETALIHSL.

13. Bpemennoe ypaHenue lllpenunrepa. [Ipuunnnocts. [1moTHOCTE TOTOKA
BEPOSITHOCTH.

14. CraunonapHsle cOCTOSIHMS. Penienne 3a1aun ¢ Ha4aJIbHBIMU YCIIOBUSIMH.

15. 3aBUCHUMOCTB CpeIHUX OT BpeMeHU. MIHTerpaibl JBUKEHMUS.

16. IlorenuuanbHas sima. Juckpetnsiit cnektp. TyHHEIbHBIN 3D PexT.

17. 'apmonuueckuit ocupsitop. Criektp sHepruil. BosHoBbie pyHKIUU.

18. HyneBast s3Heprusi rapMOHUYECKOT0 OCHMIIISTOPA U COOTHOILLIEHHE
HEONpeIeIeHHOCTH. ["'apMOHNYECKHIT OCHMIUIATOP B IPEICTABIEHUN ONIEPATOPOB
POKIEHUS-YHUUTOKEHUS.

19. KynoHoBckuil noreHunan. J[BmxeHue B IEHTPAJIbHOM IOJIE.



20. CnexTp 1 BOJTHOBbIE (DYHKIIMHM aTOMa BOJOPO/Ia.

21. MomeHT uMIyJibca B KBAaHTOBOM TEOpUH.

22. MarHuTHbIA 1 MEXAaHUYECKUM MOMEHT aTOMa.

23. CoOcTBEHHbIE 3HAYEHUSI U COOCTBEHHbIE (DYHKIIMM MOMEHTA UMITYJIbCA.

24. Cro>xeHHe IByX MOMEHTOB UMITYJIbCA.

25. Cnun snextpoHa. CriuHOBBIE (DYHKITUH.

26. Ypasuenus [laymu. [Tpunuun [aynn.

27. Ilepnogmueckas cucteMa 3JieMeHTOB MeH/ieneeBa.

28. Teopus cTalMOHAPHBIX BO3MYILIEHUN (HEBBIPOKICHHBIE COCTOSIHUS).

29. Teopus cTanMoOHApPHBIX BO3MYIIICHUH (BBIPOKICHHBIC COCTOSIHHUS ).

30. Teopus HecTallMOHAPHBIX BO3MYILICHU.

31. IIpumeHeHne BapHAIIIOHHOTO METO/AA JUISl pacueTa YHEPTHH CUCTEMBI.

32. IlpuHIMNI TOXKIECTBEHHOCTH YacTUll. CHMMETPpUYHBIC U
AHTHCUMMETPHYHBIE COCTOSHUA. BOTHOBBIE (DYHKIINK CUCTEMBI ABYX 3JEKTPOHOB.

33. OOMeHHOE B3aUMOJICHCTBUE B CUCTEME ABYX AJICKTPOHOB.

34. Atowm renusi. OpTo- U Mapareiuu.

35. Meroa camocoriacoBanHoro noiis (Xaptpu-doka).

36. CraTuctuyeckas MOJEIb aToMa.

37. Bropuunoe kBaHTOBaHue. BonHoBas GyHKIMS B cuicTeMe 0030HOB.

38. Omepatopsl GU3NYECKUX BEITUYHH B MPEACTABICHUH YHCEN 3aOTHCHHUS.

39. CobGcTBeHHBIE KOIe0aHUs M KBAaHTOBAHUE DJIEKTPOMArHUTHOTO TOJIS.

40. ®oToH. DHEprus, UMITYJIbC U MOMEHT UMITyJIbca (hOTOHA.

41. BzaumojelcTBHE 3apsHKCHHON YaCTHIIBI C AJIEKTPOMATHUTHBIM TTOJIEM.

42. BropuuHOE KBaHTOBAHHE U BOJHOBAs (DYHKIIHS B cUCTEME ()EPMHUOHOB.

43. Yupyroe paccessHue 4acTtuil 0e3 ciiHa. AMIUTATY/Ia U CEYEHUE
paccesinus. YpaBHeHue u ¢hyHkuus ['prHa 1715 381241 pacCcesiHus.

44. Teopus ynpyroro paccesiHus B npuonmxxenun bopha.

45. BOpHOBCKOE paccessHhe aToMaMu OBICTPBIX 3apPSKEHHBIX YACTHUL.

46. dazomas Teopus paccesaus. OnTuyeckas Teopema.

47. Yupyroe paccesiuue Ha chepruIecKO MpIMOYTOIbHOM MOTEHITUATBLHOM
Me.

48. Ympyroe paccessHu€ TOKIECTBEHHBIX YACTHII.

49. Ob6mas Teopust HEYNIpyroro paccesHusi. Kanansr paccesaus. Ontuyeckas
Teopema.

Kpurepuu onieHKH Ha 3a4eTe MO AMCHUTIAHE
«KBaHTOBasi MEXaHUKA»
OreHKa «3a4TEHOY» CTABUTCS, €CIM OTBET OOHAPY)KMBAET MPOYHBIC 3HAHUS
OCHOBHBIX TPOIECCOB U3y4aeMOU MPEIMETHON 007acTH, OTINYAETCS TITyOUHOUN U
MOJTHOTOM PACKPBITUS TEMBI;, BIAJCHUE TEPMHUHOJIOTUYECKAM aImnapaToM; YMEHHUE



OOBSICHATH CYIIHOCTb, SIBICHUN, TMPOLIECCOB, COOBITHIA, €1aThb BBIBOJABI U
000011IeHUsI, JaBaTb ApPryMEHTHPOBAHHBIE OTBETHI, MPUBOJUTH MPUMEPHI,
CBOOOIHOE BJIAJICHUE MOHOJIOTUYECKOU peyublo, JIOTUYHOCTh U
MOCJEA0BATENBHOCTh OTBEeTa. OJHAKO AOIMMYCKAaeTcs OJIHA - JBE HETOYHOCTH B
OTBETE.

OneHka «HE 3a4T€HO» CTAaBUTCSA, €CIM OTBET OOHAPYXUBAeT HE3HAHUE
MPOIIECCOB M3y4yaeMoil TpeAMETHON 00JIaCTH, OTJIWYAIOMIMICA HEraTyOOKuM
PaCKpbITHEM TEMBI; HE3HAHUEM OCHOBHBIX BOITPOCOB TEOPUH,
HeC()OPMUPOBAHHBIMUA HaBbIKAMU aHaIM3a SBJICHHUM, MPOLIECCOB; HEYMEHUEM
JlaBaTb apryMEHTUPOBAHHBIC OTBETHI, CJIA0BIM BJIAJCHHUEM MOHOJOTHMUYECKON
peublo, OTCYTCTBHEM JIOTHYHOCTH M TMOCIEI0BATEIbHOCTH. JlomyckaroTces
cepbe3Hble OMMOKM B  COAEpPXKAHUM  OTBETA; HE3HAHHE COBPEMEHHOMU
po0IeMaTUKH U3y4aeMoil 001acTH.

Kpurepuu oueHkH Ha IK3aMeHe 0 TUCHUILINHE
«KBaHTOBasi MEXaHUKA»

OneHKa «OTJIMYHO» CTAaBUTCS, €CIU OTBET MOKAa3bIBAE€T IPOYHBIC 3HAHUS
OCHOBHBIX MPOIIECCOB M3y4aeMOM IMpeaIMEeTHONW 00JacTH, OTIMYAETCsS IIyOMHON U
IIOJIHOTOM PACKPBITHs TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM aIllapaToM; YMEHUE
OOBSACHATH CYIIHOCTb, SIBJICHHWH, IPOLIECCOB, COOBITUH, JenaTb BBIBOJABI U
00001IeHNsI, [aBaTb ApPryMEHTHPOBAHHBIE OTBETHI, MPUBOJAUTH MPUMEPHI;
CBOOOJHOE BJIAJICHHE MOHOJIOTHYECKOU peyuslo, JIOTUYHOCTh 17}
MOCJIEAOBATENBHOCTh OTBETA; YMEHHE NPUBOAUTH MPUMEPHI COBPEMEHHBIX
mpo0sIeM u3ydaemMoii 00J1acTu.

OrneHKa «XOpOIIO» CTaBUTCS, €CIIM OTBET OOHAPYKUBAET MPOUYHbIE 3HAHUS
OCHOBHBIX MPOIECCOB U3y4aeMOU MPEIMETHON 007IacTH, OTINYAETCS TITyOUHON U
IIOJIHOTOM PACKPBITHUS TEMBI; BJIAJICHUE TEPMUHOJIOTMYECKUM aIllapaTroM; YMEHUE
OOBSACHATH CYIIHOCTb, SIBJICHHWI, IPOLIECCOB, COOBITHI, JeiaTh BBIBOABI H
000011IeHUsI, [aBaTb ApPryMEHTHPOBAHHBIE OTBETHI, MPUBOJAUTH MPUMEPHI;
CBOOOJHOE BJIAJICHHE MOHOJIOTHYECKOU peyuslo, JIOTUYHOCTH 17}
IIOCJIENOBATENBHOCTh OTBeTa. OJHAKO AOIYCKAaeTCs OJHA - JIBE HETOYHOCTH B
OTBETE.

OueHka «yHOBJETBOPUTENbHO» CTaBUTCS, €CIIM OTBET CBHJIETEIBCTBYET B
OCHOBHOM O 3HAHMM MPOLECCOB M3y4aeMOW NPEAMETHON 00JIaCTH, OTIMYAETCS
HEJOCTATOYHOW TJyOWHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHMEM OCHOBHBIX
BOIIPOCOB TEOpUH; cl1ab0 c(HOPMUPOBAHHBIMM HABBIKAMM aHAJIW3a SBJICHUM,
MIPOIIECCOB, HEIOCTATOYHBIM YMEHUEM [aBaThb apryMEHTHUPOBAHHBIE OTBETHI U
OPUBOJUTH TPUMEPHI; HEJOCTATOUYHO CBOOOJIHBIM BJIAJICHUEM MOHOJIOTHUYECKON
peYbl0, JOTUYHOCTBIO M IOCIEN0BATEIBbHOCTHIO OTBETa. [omycKaeTcs HECKOIBKO
OLIMOOK B CO/IEPKAHUU OTBETA; HEYMEHHE MPUBECTU MPUMEP PA3BUTHSI CUTYalUH,
IIPOBECTH CBS3b C APYTUMHU aCIIEKTaMU U3y4aeMoi 00J1acTH.



OrneHka «HeyJ10BJeTBOPHUTEIbHO» CTABUTCS, €CIM OTBET OOHAPY>KMUBAET
HE3HAaHHE TMPOLIECCOB M3Y4aeMOHl TpeAMETHOW o00JacTH, OTIMYAIOUIHIACS
HETJTyOOKHM pPacKpbITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeC()OPMHUPOBAHHBIMU HABBIKAMM aHajJM3a SBJICHUH, MPOIECCOB;, HEYMEHHEM
JaBaTh apryMEHTHPOBAHHBIE OTBETHI, CJIA0BIM BJIAJEHUEM MOHOJOTHYECKON
peublo, OTCYTCTBHEM JIOTUMHOCTH W TIOCTENOBaTeNbHOCTH. Jlomyckarorcs
Cepbe3Hble  OMMOKM B  COJEpP)KaHWU OTBETa; HE3HAHHUE COBPEMEHHOM
npo0OJieMaTUKU U3y4aeMoi 001acTu.

KommiekT 3aiaHuii 1Jisi KOHTPOJIbHOH padoThI

Tema 1. ®uznueckne 0CHOBbI KBAHTOBOI TeOPUH

Bapuanr 1. M3y4yeHue a0COI0THO YEPHOIO TeJla

TennoBoe wu3nydenue. McmyckaTenbHas W TMOTJIOIIATENbHAs CIIOCOOHOCTH
tena. 3akoH Kupxroda. A6conoTHo yepHoe Teno. CHekTp u3nydeHus: abCoIOTHO
yepHOro Tena. KBanTel 3Heprun u nocrosiHHas 1lnanka.

Bapuant 2. ®oto3pdext

3akonbl  (oTtorddexra.  YpaBHeHue  ODHHIITEMHAa U1  BHEUIHETO
dboToaddexra.

Bapuanr 3. CnekTp aTroma Bogopoaa

Crpoenne atoma. Mogenu cTpoeHUss aroma. OJeMeHTapHas OOpoBCKas
Teopusi CTpoeHus aroma Boaopoaa. CnekTp aroma BOIOpona. 3aTpyIHEHUS
teopun bopa. BosiHbl MmaTepun.

Tema 2. MaBapuanTTuyeckuii annapaT KBAHTOBOW TeOPUH

Bapuant 1. BekTopblI 1 oniepaTopbl

JluHeiliHOE BEKTOPHOE MPOCTPAHCTBO U €ro cBoicTBa. CKalsipHOE
npousBeneHue. Hopma BekTtopa. JluHeliHble omepaTopsl B THUIBLOEPTOBOM
npocTpancTBe. KommyTupyromme u HeKOMMyTHpYRomue onepartopbl. CBoWCTBa
COOCTBEHHBIX BEKTOPOB M  COOCTBEHHBIX JIMHEMHBIX CaMOCONPSHKEHHBIX
ONEPATOPOB.

Bapuanr 2. Teopusi npeacraBjieHuil

Matpuupl  omepaTopoB M NIPEJACTABICHHUS  BOJHOBOM  (DyHKUUU.
OKBUBAJICHTHOCTh  JIIOOOTO  MpEACTaBICHUS  T'WJIbOEpTOBAa  MPOCTPAHCTBA
MaTpuyHoMy. Ilepexon OT OJHOro MpeACTaBICHUS K APYroMy Kak YHUTapHOE
npeoOpa3zoBanue. KoopamHaTHOe M HUMITYJIbCHOE TMpeAcTaBieHus. BoiHoBas
GyHKLHUS, €€ BEpOSITHOCTHASI HHTEPIIPETAIHSI.

Bapuanr 3. YpaBHeHHe IBUKEHUS

Bpemennoe ypaBHenue Illpenunrepa. I[IpuumnHOCTB. IInOTHOCTH mMOTOKA
BepOsTHOCTH. CTalMOHAPHBIE COCTOSHHUA. PelieHne 3agaud C HadaJbHBIMU
YCIIOBUSIMHU. 3aBUCUMOCTb CPEAHUX OT BpeMeHU. VIHTerpabsl ABUKEHUS.



Tema 3. IIpocreiimne TOYHO pemiaeMblie 32124

Bapuanr 3. IloreHnuaabHas sima

Koneunas noteHnuanpHas sima. JluckpetHslid criekTp. TyHHENIbHBIN 3P DEKT.

Bapuanr 2. 'apMoOHUYeCKMA OCHMJLIISITOP

Crnektp snepruil. Bonnoseie ¢ynkiuu. HyneBas sHeprusi rapMOHUYECKOTO
OCLIMJUIATOPA U COOTHOILICHHUE HEONPEAECIECHHOCTH. ["'apMOHNYECKUI OCHUILIATOD B
MPEJICTABICHUH ONIEPATOPOB POXKACHUA-YHUUTOKEHHUS.

Bapuant 3. Ky 10HOBCKMI IOTEHIMAJI

JIBrkeHue B LEeHTpaibHOM moje. CHekTp U BOJIHOBbIE (DYHKIIMM aTroMa
BOJIOPO/IA.

Tema 4. MoMeHT UMITYJIbLCA B KBAHTOBOI TeOpUH

Bapuant 1. OpOuTajbHblii MOMEHT UMITYJIbCA

MarHuTHbpId ¥ MEXaHMYEeCKUU MOMEHT atoma. CoOCTBEHHbIE 3HAUYEHUS U
coOCTBeHHbIE (PYHKIMM MOMEHTa wumnyibca. CroxeHue JBYyX MOMEHTOB
MMITYJIbCA.

Bapuanr 2. Cniun

Cnun snextpona. CnuHoBbie QyHKIU. YpapHeHus [aynu. [Mpunmun [aynu.
Ilepronnueckas cucteMa 3JIeMEHTOB MeHierneesa.

Tema 5. IIpudn:keHHbIE METOAbl BHIYHMCJICHUSI COOCTBEHHBIX 3HAYEHUI
U COOCTBEHHBIX (PYHKIUI1 OIIEPATOPOB

Bapuanr 1. Teopusi BO3MyLIeHMH B COCTOSHHUSIX C JAMCKPETHBIM
CIIEKTPOM

Teopus Bo3MyIieHU (HEBBIPOXKIIEHHBIE COCTOSIHUS). Teopusi BO3MYIIEHUN
IPY HAJIMYUM BBIPOXKJECHUSA. Teopuss HecTauMOHApHBIX Bo3MyuleHui. llepexon
CHUCTEMBI U3 OJIHOTO COCTOSIHUS B IPYrO€ MOJ AEHCTBUEM BO3MYIICHHS.

Bapuanr 2. JIpyrue npu0/mnkeHHbIe MeTObI

Bapuanunonusii METO/I. MeTton KaHOHUYECKHUX npeoOpa3zoBaHUil.
WuTerpanbHas gpopma TeoOpur BO3MYLIEHUH.

Tema 6. CIIHH M TOXKIECTBEHHOCTH YaCTHIY

BapuanT 1. CniviH 3/1eMeHTAPHBIX YaCTHI

Omnepatopsr crimaa. Matputiel [laynu. CoOcTBeHHBIE (GYHKIIMK Omeparopa
criuHa. Martpuiia noBOpOTOB.

Bapuanr 2. To:k1ecTBEHHOCTH YACTHIL

[IpyHUMIT  TOXKAECTBEHHOCTH 4YacTull. YpaBHenue [lpenunrepa s
TOXJIECTBCHHBIX 4YacTUll. CHMMETPUYHBIE M AHTUCHUMMETPUYHBIE COCTOSHUS.
Cxewmpbl FOnra. BoHoBbIE GyHKIIMU CUCTEMBI JIBYX DJIEKTPOHOB.

Bapuant 3. ATom resius

DneMeHTapHasi TEOpUs OCHOBHOTO COCTOSIHUSI ATOMOB C JIByMSI SJIEKTPOHAMU.
Bo30Oyxnennsie coctosaust aroma renus. Opto — u maparenuit. OOMeHHOE
B3aUMOJEUCTBUE B CUCTEME JIBYX 3JIEKTPOHOB.



Bapuant 4. Onucanue MHOr03J1eKTPOHHBIX CHCTEM

MeTton camocoriiacoBaHHOTO 1osst (Meton Xaptpu — Poka). CtaTuctudeckas
Mozenb aroma (Meron Tomaca — @epmu). Ilepumonmueckas cucBapuaHt
XUMHUYECKUX 3JIeMeHTOB (MeHeneena).

Tema 7. Bropu4uHoe KBaHTOBaHUE B cucTeMe 0030HOB

Bapuanr 1. ®oToHbI

CobcTBeHHbIE KOJIeOaHNsI U KBAHTOBAHUE AJIEKTPOMArHUTHOTO 10Jist. DOTOHBI
C ONPEIEIICHHBIM MOMEHTOM U YETHOCTBIO.

Bapuanr 2. ®oHOHBI

BropuuHoe kBaHTOBaHWE ynpyroro noys. ©OOHOHBI B TPEXMEPHOM
KpHUCTaJLIE.

Bapuanr 3. B3aumoaeicreue B cucreme 0030HOB

KBazuyacTuipl B cuctemMe B3aUMOJICHCTBYIONIUX 0030HOB. OCHOBBI TEOPUU
CBEPXTEKy4YeCTH. B3anmmMomenCcTBHE 3JIEKTPOHOB C u3iydeHueM. [lornomenune u
U3JIyYEHUE CBETA

Tema 8. BropuuHoe kBaHTOBaHuUeE B cucTeMe (pepMHOHOB

Bapuant 1. CucBapuant HeB3anMoaeiicTBy0mux ¢gepMnoHOB

[IpencraBieHne 4YUCEN 3alOJHEHUS I CUCTEM HEB3aMMOJEHCTBYIOIINX
dbepmuonoB. OHeprus @Depmu. «JlpipouHoe» mnpeactaBicHue. XUMUYECKUN
MTOTEHIHAAIL.

Bapuant 2. CucBapuant B3aumojeiicTByomux pepMnoHoB

[Tapuoe B3aumojelictBue B cucteme (pepmuoHoB. KanoHuueckoe
npeoOpa3zoBanue boromo06oBa. BzaumopeicTBue dJIEKTPOHOB ¢  (poHOHAMU
MeTasuia. OCHOBBI TEOPUH CBEPXIIPOBOIUMOCTH.

Tema 9. Ynpyroe paccesiHue 4acTui

Bapuanr 1. Paccesinue yacTui 06e3 CrimHa

AMmuiutyna u cedeHue paccesHud. YpaBHeHue (Ilpenuurepa) teopuun
paccesnua. @Dynkums ['puna. [lpubmmxenue bopua. PaccessHue ObICTpBIX
3apSYKEHHBIX YaCTHUIL aTOMAMH.

Bapuant 2. ®@a3oBas Teopusi paccessHUs

Merton napuuanbHbIX BOJIH. HTErpanbHOE ceueHne paccesHus. Onruueckas
TeopeMa. YIIpyroe pacCesHue MEUIEHHBIX YaCTHUILL. YIIPYro€ paccesiHue B
KYJIOHOBCKOM TIOJIE.

BapuanTt 3. PaccesiHue TOK1eCTBEHHbIX YaCTHI]

DddekTl 00MEeHa TOXKAECTBEHHBIX YacTHIl Oe3 cnirHa. D¢ heKkTsl 0OMeHa
TOXKJIECTBEHHBIX YaCTHUII, 00JIaJaromux ciiuHoM. [lonsipu3anus npu paccestHum.

Tema 10. Heynpyroe paccesinue 4acTui

Bapuant 1. O0mas reopus

OOwasi Teopusi HEYNpPYyroro paccesHuss W mnorjouieHuss 4dactul. llomHoe
3¢ (EeKTUBHOE CEUEHUE HEYIIPYTOro PACCESIHUS.



Bapuant 2. IIpumMeHeHue TeOPUM HEYIIPYTOro PpaccestHus
Paccesnue mennennbix yactuil. [loporooe npubmmkenue. opmyna bpeiita
— Bursnepa.

KpuTtepun oieHKH BbINOJHEHNS KOHTPOJIBHOI padoThl

Otmetka "OTtanyHo"
Bepno BbinonHeHo 6omnee 85% 3amanuii.

Otmertka "Xoponio"
Bepno BbinonHeHo 75-85% 3agaHuid.

OtMmetka "Y 1OBIETBOPUTEIBHO"
Bepno BeinonaHeno 60-75% 3ananuii.
OrMmetka "HeyaoBieTBOPUTENBHO"

Bepno BeinosHeHo MeHee 60% 3am1anuii.



AHHOTauMs padoveil NPOrpaMMbl JUCHUILIHHBI
«KBaHTOBasi MEXaHUKA»

PabGouass mporpamma yudeOHOM gucuuruinHbl «KBaHTOBas MexaHUKa»
pa3zpaboTaHa I CTYJACHTOB 3 Kypca O4YHOH (OpMBl OOydUCHHs HAMpaBICHUS
MOJATOTOBKU JJIsl CTyA€HTOB HampapieHusa noarotoBku 03.03.02 «Pusukay,
npoduib «DyHnaMeHTaIbHas U TpuKiIaaHas ¢pusnka (coBmectHo ¢ HUY BIID, r.
MockBa)» B COOTBETCTBHH C TpeOOBaHUSAMH (eaepaIbHOTO TOCYAapCTBEHHOTO
CTaH/JapTa BBICIIET0 00pa30BaHUs.

OO6masi TPyJOEMKOCTh OCBOEHHUSI JUCHUIUIMHBI COCTABJISIET O 3a4€THBIX
equanI, 180 gyac. Y4eOHBIM IJIaHOM MPEAYCMOTPEHBI JICKIIMOHHBIC 3aHATHS (36
4acoB), MpaKkTUUeckue 3aHsATus (/2 yaca), camocTositelbHas pabota (7/24aca, B
TOM YHCJIE Ha MOJATOTOBKY K 3K3aMeHy 36 uacoB). lucnuminunna «KBaHTOBas
MEXaHUKa» OTHOCHUTCS K 00s3aTeIbHON YacTH y4eOHOTO IUIaHa, pean3yercs Ha 3
Kypce B 6-M CEMEeCTpE.

N3yuenne mucuummHel  «KBaHTOBass MexaHuka»  Oa3upyercs Ha
CIEeNyIONUX AUCHUIUIMHAX: «MaremaTuueckuil aHamms», «AToMHas (U3UKay,
«Du3rka aTOMHOTO siipa U DJIEMEHTapHBIX YacTUIly, «MeToasl MaTeMaTUu4eCKon
bU3UKNY.

OCHOBHBIE TIOJOXKEHUSI JUCIUIUIMHBI JIOJDKHBI OBITh HCIOJB30BaHBI B
JagbHenIeM npu U3Y4YEHUH CJICIYIOIINX JUCLUTLIAH: «Dusnka
KOHJICHCUPOBAHHOTO COCTOSIHUS», «TepMoauHaMUKa U CTaTUCTUYECKas (PU3HUKAY,
U JPYTUX.

3aKOHbI KBAaHTOBOW MEXaHUKH COCTABJISIIOT (DYHIAMEHT U3y4YE€HUSI CTPOCHUS
BemiecTBa. OHU TMO3BOJIMIIM BBISICHUTH CTPOCHUE aTOMOB, YCTAaHOBUTH MPUPOLY
XUMHUYECKON CBSI3U, OOBSICHUTH IMEPUOJUYECKYI0 CHUCTEMY DJIEMEHTOB, MOHSTH
CTPOCHHE sIIEp aTOMHBIX, U3y4aTh CBOICTBA 3J€MEHTAapHbIX yacTull. [[ocKoIbKy
CBOMCTBA MAaKpOCKOMUYECKHUX TEJl ONMPEACIISIIOTCS IBUKEHUEM U B3aUMOJEHCTBUEM
YaCTHII, U3 KOTOPBIX OHU COCTOST, 3aKOHBI KBAHTOBOM MEXAHHUKHU JIEKAT B OCHOBE
MOHUMAaHUsI OOJBIIMHCTBA MAaKPOCKOMMYECKUX siBIeHW. KBaHTOBas MexaHHMKa
MO3BOJIWJIA, HAMPUMeEpP, OOBACHUTH TEMIIEPATYPHYIO 3aBUCHMOCTb U BBIYUCIUTH

BCIIMINHY TEIJIOEMKOCTH Ta30B U TBépI[BIX TCJI, ONPCACIINTbL CTPOCHUC U IIOHATH



MHOTHE CBOMCTBa TBEPIBIX TeN (METAUIOB, JUAJIEKTPUKOB, MOTYIPOBOJIHHUKOB).
TonbKO Ha OCHOBE KBAHTOBOW MEXAHUKHM YJIAJIOCh MOCIEAOBATEIHLHO OOBSICHUTH
Takue SBJICHUs, Kak (eppoMarHeTHu3M, CBEPXTEKY4eCTh, CBEPXIPOBOJIUMOCT,
MOHATh TPUPONY TAKUX acTpOPU3NYECKUX OOBEKTOB, Kak Oeible KapJHKH,
HEUTPOHHBIE 3BE3/IbI, BBISICHUTh MEXaHWU3M ITPOTEKAHUS TEPMOSIICPHBIX PEAKIIUil B
Conunie n 3BE3max. CymiecTBYIOT Takke sBieHUs (Hampumep, /[[xozedcona
3h(deKxT), B KOTOPHIX 3aKOHBl KBAHTOBOM MEXaHUKH HETOCPEICTBEHHO
MPOSIBIIIFOTCS B MIOBEJICHUU MAaKPOCKOTTMYECKUX 0OBEKTOB.
Heab wu3ydeHUs OUCIUIUIMHBI — TPUOOPETEHHE CHUCTEMATU3UPOBAHHBIX
3HAHUI IO OCHOBAM KBAaHTOBOM MEXaHHUKH.
3agaun:
® K3YYCHHE OCHOBHBIX MPUHIIMIIOB KBAHTOBOW MEXaHUKH;
® OCBOCHHE MAaTEeMaTHYECKOIO amlrapara KBAaHTOBOU MEXaHHKH;
® U3y4YEHHE OCHOBHBIX IMOHSATUN U YPABHCHUI KBAHTOBOW MEXAHUKHU;
e MPUOOPETEHHWE HABBIKOB PEIICHHUS 33Jlad 10 JHUCIUILIMHE KBAaHTOBOM

MCXaHHKH.

B pesynbrare u3yueHusl MAHHOW MUCHUILIUHBI Y OOydYarommxcs (GpopMUpYIOTCS

CJIEAYIONINE KOMITIETEHIIUHU (3JIEMEHTHI KOMITETCHITUH):

HanmenoBanmne Kon n mammeHoBaHUE
KaTeropuu (Tpyrbl) obmenpodeccuoHanbHON Kon n HanMeHoBaHUEe HHIMKATOpa
o01enpogecCuoOHATbHBIX KOMIICTCHITUH JIOCTHOKEHMS KOMITETCHIINI
KOMIETCHITUH (pe3ynbTat OCBOCHUS)
Hayunoe mpitnienmne OIIK-2 OIlK -2.1

Crniocoben npoBoauth | [Ipumenser 6a30Bble METOABI HAYUHBIX
Hay4YHbIE UCCJICIOBAHMS | MCCIIEIOBAHUM (PU3NUECKIX OOBEKTOB,
¢u3nYecKkux 0ObEKTOB, | CHCTEM U MPOIIECCOB

cucreM u mporecco, | OIIK -2.2

oOpabatbIBaTh U BriOupaer KOHKpETHBIE METO/IBI U
MIPE/ICTaBIATh TEXHOJIOTHH UCCIIeI0BAaHUS AJIs
SKCHEPUMEHTAIbHbIE | PELICHHUs 3a7a4 Npo(ecCHOHANbHOM
JTaHHBIE JIeSITeNIbHOCTH
Kozn u HanMeHoBaHME MHAMKATOpA HaumeHnoBaHue 1okasarens OLlEHUBAHUS
JOCTH>KEHHS] KOMIIETEHIIUN (pe3ynbTara o0yueHus: N0 JUCIUILINHE)
OIIK -2.1 3HaeT METO/bI TOMCKA BO3MOKHBIX BAPUAHTOB PELICHUS
[Tpumensier 6a30BbIe METO/IbI MOCTABJIEHHBIX IKCIEPUMEHTAIBHBIX U TEOPETHUECKUX
Hay4YHBIX MCCIEA0BaHUN 3a1a4.




Kon n HaumeHoBaHre HHIUKATOpa
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rnokasaresns OlleHUBAHUS
(pe3ynbrara 00yueHus 0 TUCITUTLINHE)

bu3MIEeCKUX 00BEKTOB, CUCTEM U
MIPOIIECCOB

YmeeT popmMynupoBaTh B paMKaXx MOCTaBICHHOM LEIH
MPOEKTa COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a/a4,
00ecneunBaIIUX ee JOCTHKEHHE.

Bnaneer merogamu OIPCACIICHHUA OKNIACMBbIX
PE3YIBTATOB PCIICHM A BBIACICHHBIX 3a1a4, OCHUBAaHUA
X JOCTOMHCTB U HEAOCTATKOB.

OIIK -2.2

BriOupaer KOHKpETHBIE METOJIBI U
TEXHOJIOTMH MCCIIEIOBAHUS JJIsl
pelieHus 3a1ad
poecCuOHANBEHOM NesTeNIbHOCTH

3HaeT OCHOBHBIE METO/IbI M CPEACTBA IIPOBEICHUS
JKCIIEPUMEHTAIIBHBIX UCCIEAOBAHNN U U3MEPEHUH,
OCHOBHBIE ITPHEMbI 00PaOOTKH U TPEICTABICHUS
IIOJIyYEHHBIX JaHHBIX.

YMeeT caMOoCTOSTeNIbHO BEIOMPATH CIIOCOOBI M CPENICTBA
U3MEPEHHI U IPOBOUTH IKCIIEPUMEHTAIbHbBIC
HCCIIEI0BAHMSL.

Bnageer cnoco6amu 00pabOTKU 1 TIPEICTABICHHS
MOJIYYCHHBIX YKCIIEPUMEHTATBHBIX TAHHBIX M OIEHKU
MOTPENTHOCTH PE3YJIbTATOB U3MEPEHUI




