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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL
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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II) JUCIHUILINHBL «KBaHTOBas TEOpHs» COCTOUT B O6y‘{eHI/II/I OCHOBaM KBaHTOBOM TCOpHH.

OCHOBHBIE 33J1a4U JUCITUTUTHHBI:

- U3yYeHHE OCHOB KBAHTOBOW TEOPUH, OCHOBHBIX MOHSTHH, 3aKOHOB ¥ MOJIeJieii KBAaHTOBOM TEOPHH;

- U3y4eHHe MaTeMaTHIEeCKOro alapara KBaHTOBOI Teopuy;

- IOJTY4YCHNE HAaBbIKOB PCIICHUA 3a1a4, CBA3aHHbIX C KBAHTOBBIMU CUCTEMAaMU.

Pe3yJILTaTBI O6y‘IeHI/IH 110 JUCHUILUIMHE HAITPAaBJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-1.1. O6nanaer 6a30BBIMH 3HAHHUSMH, TOJYYCHHBIMHU B 001aCTH (PU3UKO-MATEMAaTHYECKUX U (WJIH) ECTECTBCHHBIX HAYK;

OIIK-1.2. JIeMOHCTpHUpYET YMEHUE pelIaTh 3a1auu, GOpMyIUpyeMble B paMKax (pU3MKO-MaTeMaTHYECKUX U (UIM) €CTECTBEHHBIX
HayK;

OIIK-1.3. VimMeeT HaBBIKU HCIIOIB30BAHUS OCHOBHBIX OHSATHH, 3aKOHOB (DU3MKO-MaTEMAaTUYECKUX U (WJIM) ECTECTBEHHBIX HAYK JUIS
penieHus 3a1a4 NpohecCHOHATBHON NeITeTbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: b1.0.25

2.1 TpeGoBaHusl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

TeopeTrnueckas MexaHUKa

MareMaTH4eCcKHii aHaau3

BexTopHBIit 1 TEH30pHEIN aHATH3

JuddepennunanbHbie ypaBHCHHS

OJeKTpoAHHAMHKA

2.2 IuCUMIUIMHBI U TPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOM AN CHUILIMHBI (MO/1YJIsl) HEOOX0IMMO KAK NMpeIlIecTBYOIIee:

®dusnka GyHIaMEHTAIBHBIX B3aUMOJICHCTBHMA

duznueckasi KHHETHUKA

dusuka KOHACHCUPOBAHHOT'O COCTOSIHUSA

IMoaroToBka K Tpoleaype 3aliuThl U 3alIMTa BHITYCKHOM KBanu(HUKAHOHHON paboTh

IToaroroBka k ciade v ciada TOCYHapCTBEHHOI'O DK3aMCHa

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

OIIK-1: Cnoco0eH npuMeHSITH 0a30Bble 3HAHUA B 00J1acTH (PU3NKO-MaTeMaTHYeCKUX M (WJIM) ecTeCTBEHHBIX HayK B cdepe
cBOei MpodeccuoHAIbLHOI eI TeJIbHOCTH

3HaTh:

Jst noctroxenust OIIK-1.1: TeopeTnueckue 0OCHOBBI, OCHOBHBIE MOHATHS, 3aKOHBI M MOJIETIM KBAaHTOBOM Teopuu

Ymern:

Jns moctmxenust OITK-1.2: moHMMaTh, M31araTh ¥ KPUTHYECKH aHATM3HPOBATh 6a30BYI0 MH()OPMAIHIO 110 Pa3ielly TeOpeTHIECKOit
¢m3ukn "KBaHTOBas TeOpHs", OJIB30BATHCS TEOPETHIECKIMU OCHOBAMH, OCHOBHBIMHU ITOHATHSAMH, 3aKOHAMH M MOAEISIMH KBaHTOBOM
TEOpUU

Baanernb:

Jns noctmkenns OITK-1.3: ¢pusnueckumu 1 MaTeMaTHYECKUMH METOJaMU 00paOOTKU M aHAITN3a HHPOPMALIUK O pa3iery
TeopeTnyeckoi Gpuznku "KBaHToBast Teopus"; HABBIKOM PELIeHHS KOHKPETHBIX (U3MYECKUX 3a1a4

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI 00yYaOLIMiics q0/KeH

3.1|3narth:

311 TCOPETUYCCKUC OCHOBBI, OCHOBHBIC IMTOHATH A, 3aKOHBI 1 MOJACIIN KBaHTOBOM TCOpUn

3.12

3.2|Ymern:
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3.21

KBaHTOBOM TCOpHH

MOHUMATh, U3JIaraTh U KPUTHUECKH aHAJIU3UPOBATh 0a30BYI0 MHPOPMAIHIO 10 pa3/ielly TEOPETUYECKOH QU3UKU
"KBantoBas Teopus", HOIb30BaTHCS TEOPETUIECKIMH OCHOBAMHU, OCHOBHBIMH IMOHSITHSIMH, 3aKOHAMU ¥ MOACIISIMU

3.3|Baagern:

3.3.1

¢usuxu "KBanrosas teopus"

(DUBNYECKUME U MaTEMAaTHIECKUMH METOaMHU 00pabOTKK M aHaIIM3a MH(POPMALIUH 110 pa3fielny TeOPETHYCCKO

4. OFBEM JUCLUIIAHBI (MOYJIST)

O6bwwasn TpygoemMKocTb

73ET

Yacos o yueOHOMY IUIaHY :
B TOM YHCIIC :
AyAUTOPHBIC 3aHATHUS :
CaMOCTOsATEIbHAs paboTa :
4acoB Ha KOHTPOIb : 72
KoHTakTHas pabora: 160,2
UKP: 22,2

252

138
19,8

9K3aMeHEHI 6, 7

Bunp! koHTpoONIs B cemecTpax:

5. CTPYKTYPA U COEP’)KAHHUE JUCIUAIIIMHBI (MOLY.JIST)

Kon
3aHATUS

HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/

Cemectp
/ Kvbe

Yacos

Jlutepatypa

Paznen 1. BBenenne

11

O6nacTs NpUMEHEHHS KBaHTOBO# Teopuu. [lepexos OT KBaHTOBOM K
Kjaccuueckoi Mexanuke. OOBEKTHI, KOTOPbIE N3y4aeT KBaHTOBas Teopus. Mx
XapaKTEePUCTHUKH. SIBIEHUS, KOTOPBIE HE OOBSCHSIIOTCS C IOMOIIBIO
kiaccudeckor ¢pusuku. Audpakuus s>nexTponoB. ['unoresa ne bpoiiis.
BonaoBoi# makert. yanusm: BojHa — yactuna. /JIex/

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
01030233 54055

1.2

O0nacTb MpuMeHeHHs KBaHTOBOM Teopru. [lepexon oT KBaHTOBOH K
KJIaccu4ecKoi MexaHuke. OOBEKThI, KOTOPhIE U3ydaeT KBaHTOBas Teopus. Mx
XapaKTepUCTUKU. SIBICHNS, KOTOPbIE HE OOBACHIIOTCS C IOMOILBIO
knaccudeckor ¢pusuku. Iudpaxuus snextponos. ['unoresa ne bpoiins.
BonuoBoii makert. lyanusm: BojiHa — yactuna. /Cp/

J1.1J11.2J11.3
JI1.4J12.1 J12.2
013233 54055

Pa3nen 2. MatemaTH4YecKHUii anmapaT KBAHTOBOI Teopuu

2.1

HpI/IHLlI/IH HCOIPEACIICHHOCTH. Hepuo;mqecxne rpaHUYHBIC YCJIOBUA IJId
cBoboxHOI gacTuisl. [TocTpoerne onepaTopoB GU3MIECKUX BEITHIMH.
BousHoBas ¢ynkius. CtaTucTuyeckas TPaKTOBKA BOJTHOBOM (YHKIIUHY.
KoMMyTannoHHBIE COOTHOIICHHUS TS OTIEPAaTOPOB (DM3UIECKUX BEIHYHH.
CgoiicTBa onepaTopoB guzndeckux BeandrH. CoOCTBEHHbIE (PYHKIIMU U
COOCTBEHHBIE 3HAUCHNUS ONIEPATOPOB (PUIMIECKUX BeIMInH. OnepaTopsl
KOOpPJMHATHI, UMITyJIbca, SHEPTUH. /JIek/

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
013233 54 55

2.2

Ipuammn HeonpeneneHHocTH. [leproauaeckne TpaHUYHBIE YCIOBHS JUIS
cBoOonHOI yacTusl. [TocTpoeHne onepaTopos HU3UIECKUX BETUUUH.
BounnoBas ¢ynkuus. CraTucTudeckas TPaKTOBKA BOJTHOBOM (YHKLIMY.
KOMMyTaLU/IOHHbIG COOTHOILICHUSA IJI OTICPAaTOPOB (bHSI/I‘{CCKI/IX BCJIIMYHH.
CaoiictBa omeparopoB (m3ndeckux BenuarH. COOCTBEHHBIE (DYHKIHU U
COOCTBEHHBIE 3HAUCHUS ONEPATOPOB HU3HIECKUX BeTHUnH. OnepaTopsl
KOOPJIMHATHI, UMITyIIbca, 3Hepruu. /TIp/

J1.1J11.2J11.3
JI1.4J712.1 J12.2
01032335405

2.3

IIpunuun Heonpenenennoctu. Ilepuonuueckue rpaHUUHbIE YCIOBHS AT
cBoOoHOI yacTusl. [TocTpoeHne onepaTopoB HU3UIECKUX BETUYHH.
BonroBast ¢pyskiws. CTaTHCTHYECKas TPAKTOBKA BOIHOBOI (DYHKINH.
KOMMyTaL[HOHHBIe COOTHOLICHUS IJIs1 OTICPATOPOB (bH?)PI‘{GCKI/IX BCIIUYHH.
CaoiicTBa omepaTtopoB (m3ndeckux BenudrH. COOCTBEHHBIE (DYHKIHU U
COOCTBEHHBIE 3HAUCHUS ONIEPATOPOB (HU3HIECKUX BeTHUnH. OnepaTopsl
KOOPJIMHATHI, UIMITyIIbca, 3Heprun. /Cp/

15

J1.1J11.2J11.3
JI1.4J712.1 J12.2
013233354055

Paznean 3. [IpocTeiimue 3a1a4un KBAaHTOBOI TeopuM
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31

VYpasuenue llIpenunrepa, 3aBucsiee oT BpeMeHu. CTallMOHapHOE ypaBHEHME
Ipenunrepa. YacTuia B mpocTpaHCTBE, CBOOOIHOM OT CcHII. YacTHiia B siMe C
06ECKOHEUHO BBICOKUMU CTeHKaMu. YacTula B IPSIMOYTOJIbHOM NOTEHIMAIBbHOM
sime. JIuckpeTHsIi ciekTp. YacTuma B MpsIMOYTOJIbHOM MOTEHIUATIBHON SIME.
HenpepsiBHblii criekTp. IIpsMOYroiabHbIi IOTEHIUANBHBIN Oapbep
(ryrHenupoBaHue). OAHOMEPHBIH TapMOHUYECKUH OCHUIIIATOP. Y CI0BUS
OTHOBPEMEHHOW M3MEPUMOCTH (U3NUECKUX BEIHUYNH. Y paBHEHHE
HEIIPEPLIBHOCTH IS INIOTHOCTH BEPOATHOCTU HaXOX/ICHUS YaCTUIIBI B
3aJIJaHHBIX KoopauHaTax. KBasukinaccudyeckoe aBrkeHue. /JIex/

12

JI1.1J11.2 J11.3
JI1.4J712.1 J12.2
013233 24 35

3.2

VYpasuenue llIpenunrepa, 3aBucsiee ot BpeMeHH. CTallMOHapHOE ypaBHEHME
Ipenunrepa. Yactuia B mpocTpaHCTBE, CBOOOIHOM OT cHil. YacTHiia B siMe C
06ECKOHEUHO BBICOKUMU CTeHKaMu. YacTula B IPSIMOYTOJIbHOM NOTEHIMAIBbHOM
sime. JluckpeTHsIi ciekTp. YacTuia B IpsIMOYTOJIEHON MTOTEHIINATBHOH sIMe.
HenpepsiBHblii criekTp. IIpsAMoyroabHbIi OTeHIUAIbHBINA Oapbep
(TynuenupoBanne). OTHOMEPHBIH TAPMOHUIECKIA OCIFIUISITOD. Y CIIOBUS
OJTHOBPEMEHHON U3MEPUMOCTHU (PU3NUECKUX BEIHMUUH. Y PaBHEHHE
HETPEPBIBHOCTH VIS IUIOTHOCTH BEPOATHOCTH HAXOXKACHUS YaCTHUIIBI B
3aJjaHHbIX KoopauHaTax. KBasukinaccudeckoe nikenue. /IIp/

10

J1.1J11.2J11.3
J1.4J12.1 J12.2
013233 24 35

3.3

VYpasuenue llIpenunrepa, 3aBucaiee ot BpeMeHH. CTalMoOHapHOE ypaBHEHHE
[penunrepa. Yactuiia B mpocTpaHCTBE, CBOOOAHOM OT CHII. YacTHiia B siMe ¢
06ECKOHEYHO BBICOKUMHU CTeHKaMu. YacTHIla B IPSIMOYTOJIbHOM NOTEHIMAIBHOM
sime. JluckpeTHbIi ciekTp. YacTuia B MpsIMOYTOJIBHOM MOTEHIIHATBHOHN SIME.
HenpepsiBHblii criektp. IIpsAMoyroabHbIi MOTeHIUAIbHBINA Oapbep
(TynuaenmupoBanne). OTHOMEPHBINH TAPMOHUIECKUH OCIIVIIIATOD. Y CIIOBHUS
OJTHOBPEMEHHON U3MepUMOCTHU (PU3NUECKUX BEIHMUUH. Y paBHEHHE
HETPEPBIBHOCTH VIS IUIOTHOCTH BEPOATHOCTH HAXOXK/IEHHS YaCTHUIIBI B
3aJJaHHBIX KoopauHaTax. KBasuknaccuueckoe asrkenue. /Cp/

15

J1.1J11.2J11.3
J1.4J712.1J12.2
013233 24 35

Paznen 4. )IBI(DICCHHC YaCTULLI B 10JI€ HEHTPAJBbHBIX CHJI

4.1

3anada ABUKEHUA IBYX Teld. CBelleHueE K 3a/1aue TPeX IePEMEHHBIX.
PazneneHne nepeMeHHBIX B CPEPUUECKUX KOOPIHUHATAX. 3aBUCUMOCTh
BOJTHOBBIX (DyHKIHMH OT yrioB. PagnansHoe ypaBHEeHHE. ACHMITOTHKA
paauanbHON YacTH BOMHOBOW (yHKIMU. [[BI)KEHHE B KYJIOHOBCKOM IIOJIE.
Kraccudukanus yposHeit sHepruii. Teopus omnepaTopa MOMEHTa HMITYIIbCA.
CBolicTBa oneparopa MOMEHTa UMIyJibca. /JIex/

16

J1.1J11.2J11.3
JI1.4J12.1 J12.2
013233354055

4.2

3anava ABIKEHUS ABYX Teld. CBeJeHHUe K 3a/jaue TpeX IePEMEHHBIX.
Paznenenue nepeMeHHBIX B CepHUECKUX KOOPANHATAX. 3aBUCUMOCTh
BOJIHOBBIX (DYHKIIMH OT yrioB. PamuanbHoe ypaBHEHHE. ACUMIITOTHKA
paguanbHON YacTH BOJIHOBOW (yHKIWU. J[BIKEHHE B KYJIOHOBCKOM TOJIE.
Knaccugukanus ypoBHeit sHepruii. Teopus orepaTopa MOMEHTa UMITYJIbCa.
CaoiicTBa oneparopa MOMeHTa uMIyibca. /IIp/

10

JI1.1 J11.2 J11.3
J1.4]12.1 J12.2
013233 24 35

4.3

3anava ABMKEHHUS IBYX Teld. CBelleHue K 3a/1aue TpeX IePEeMEHHBIX.
PazneneHue nepeMeHHbBIX B CeprHIeCcKUX KOOPANHATAX. 3aBUCUMOCTh
BOJIHOBBIX (DYHKIIHI OT yrioB. PajinansHoe ypaBHeHHE. ACUMITOTHKA
paauanbHOI yacTH BOJIHOBOM (pyHKIMHU. J[BH)KEHHE B KYJIOHOBCKOM II0JIE.
Knaccugukanus ypoBHeit sHepruii. Teopus onepaTopa MOMEHTa UMITYJIbCA.
CaoiicTBa oniepatopa MOMeHTa uMIyJbca. /Cp/

15

JI1.1 J11.2 J11.3
J1.4J12.1 J12.2
01022333435

Pazgean 5. [Ipn6m:keHHbIe METOABI KBAHTOBOI TeOPHU

5.1

Teopus Bo3MyIeHus 0e3 BEIPOXKICHUS ypoBHEH sHepruil. Teopus
BO3MYLICHUS IIPH HATMYKMY BBIPOXKIEHUS YpOBHEH sHepruil. Bapuanuonssiit
HOpUHLMIL. MeTol KaHOHHYEeCKUX IpeodpazoBaHuii. MexaToMHbIE
B3anMojercTBus. /JIex/

JI1.1 J11.2 J11.3
J1.4J12.1 J12.2
01022333435

5.2

Teopust Bo3myIeHHs 0e3 BRIPOXKISHHS YpOoBHEH sHepruit. Teopus
BO3MYILIEHU [IPU HAJIMUUU BBIPOXKJCHUS YPOBHEH 3Hepruil. BapuanuoHusit
NpUHIMIL. MeTo | KaHOHHYeCKuX npeoOpa3oBaHuii. MexaTOMHbIE
B3aumozeiictaus. /TIp/

J1.1J11.2J11.3
JI1.4J12.1 J12.2
0132332435
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53

Teopust Bo3myIieHus 6e3 BBIPOXKICHUS YpOBHEH sHepruii. Teopus BOZMYIICHUS
TP HATMYUH BBIPOXKACHUS YPOBHEH dHEpruil. BapuarmoHHbIi TPUHIATI.
Metox kaHOHUYECKUX IpeoOpazoBaHuii. MexxaToMHble B3aumoieiicteus. /Cp/

15

JI1.1J11.2J11.3
J11.4J12.1 J12.2
013233 54055

Pa3nen 6. Teopusi npencraB/ieHui

6.1

KoopauHaTHOE IpeACTaBlICHHE. JHEPreTHIECKOE IIPE/ICTABICHIE.
NmnynecHoe npencrapnenue. Ckobouynbie o0o3HaveHus Jupaka. [Tonsrue 006
YHUTapHBIX IIpeodpaszosanusx. [Ipencrasnenne peaunrepa. [Ipencrapienne
IeiizenOepra. [Mpeacrasnenue dupaka (IIpencrapneHne B3auMOACHCTBHS).
IIpencrasnenne yncel 3anonHeHus. OnepaTophl pOXK/ICHHs, yHHYTOXKCHHU,
yrciia 9actll. HaxoxkIeHHe SJHepreTHIeCcKoro CeKTpa rapMOHUYECKOTO
OCIIMLIATOPA B MIPE/ICTAaBICHUH YHCE 3aoHeHU. HaxokIeHne BOTHOBBIX
(bYHKIH rapMOHHYIECKOTO OCHIJUISITOPA B IPEACTABICHAN YHCEI 3aII0JHCHHUSL.
Haxosk/ieHHe IHepreTHYeCKOro CeKTpa aHrapMOHUYECKOT0 OCHMILIATOPA B
OpeCTaBICHUH Yrcel 3anonHeHns. CucTeMa rapMOHHYECKUX OCLIAIUITOPOB B
IPE/ICTaBICHUN YHCell 3anoaHeHus. /JIex/

JI1.1J11.2J11.3
J11.4J12.1 J12.2
013233 54055

6.2

KoopaunatHoe npezcTaBieHue. DHEPreTHYeCKoe IPeCTaBlICHHUE.
NmnynecHoe npeacrasienune. CkobouHble 0003HaueHus Jupaka. [Tonstue 06
YHUTapHBIX peoOpaszoBanusx. [Ipeacrasnenue lllpeaunrepa. IlpencraBnenue
Teiizen6epra. [Ipencrasnenue Jupaxa (IIpeacraBneHre B3anMoeHCTBYS).
IpexncraBnenue uncen 3anonHeHUs. OnepaTopsl POXKISHUS, YHUUTOXKEHNS,
qucia yacTull. HaxoxJeHue 3HepreTHIecKoro CekTpa rapMOHHYECKOTo
OCIIJIIATOpA B TIPECTABICHUH YHCEN 3arodHeHns. HaxoxkJeHne BOTHOBBIX
(yHKIMH rapMOHUYECKOT0 OCLIMIUIATOPA B IPEICTABICHUH YHUCEI 3alI0THCHHUS.
HaxoxneHne sHEpreTHYeCKOro CreKTpa aHrapMOHUYECKOTO OCLIIIUIITOPA B
Ipe/ICTaBICHUH YHcell 3aroaHeHusa. CucTeMa rapMOHHUECKUX OCIUIIIITOPOB B
npe/CTaBICHUH Yrcel 3anoiaaeHus. /Cp/

2,2

JI1.1J11.2J11.3
J11.4J12.1 J12.2
013233 54 55

Pazgen 7. Teopnsi KBAHTOBBIX NEPEX010B

7.1

Teopust BO3MYILICHHUH, 3aBUCAIIMX OT BpEMEHU. AMa0aTH4eCKOe BKIFOUCHHE
B3anMoJielicTBUs. BHe3anmHoe BKIIIOYEHNE B3aUMO 1€ CTBUSA. DIECKTPOHHBIN
pacnan. Ilo3utponnslii pacnag. Bo3myiienue B Bujie CTyIEHbKH.
T'apmonuueckoe Bo3MyuieHue. [IpUHIMIBI TOCTPOEHUS IPaBUII OTOOpA.
Bo30yxnenne aroma rponeraromeit Tspkeaon yactureid. Bzaumoneiictue ¢
AIIEKTPOMArHUTHBIM H3TyueHneM. BeposTHOCTh mepexoaa P_m —> |.
JITMHHOBOJIHOBOE MPUOIIKeHHE. JIUMONBHBIN 3JICKTPHUYECKHIT MOMEHT
nepexoaa m—> | (d_m,l). BepositHocTs ncniyckanus GpoTroHa B eAUHHULIC
TEJIECHOTO yriia. BeposTHOCTE moriionieHus (OTOHA B €HMHUIE TEIECHOTO
yria. BeposTHOCT HCITycKaHHst 01HOTO ()OTOHA. BEposSTHOCTh MOTIONICHUS
oxHoro ¢otoHa. CrioHTaHHOE H3Iy4eHue GoToHOB. HIyIIMpoBaHHOE
nznydenue GoroHoB. [IpaBuia oT6opa AJ1s UCITYCKaHHs CBETa aTOMOM. Bpems
JKU3HH BO30Yyk1eHHOro cocTosiHuA. [lnpuna sHepreTuyeckux TMHUN
COCTOSIHUH C KOHEYHBIM BpeMeHEM KU3HU. /JIek/

10

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
013233 54 55
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ctp. 7

7.2

Teopus BO3MyIIEHUH, 3aBUCAIINX OT BpEMEHU. AnabaTu4ecKoe BKIIOUEHUE
B3anMOecTBYA. BHe3anmHoe BKIIIOUeHNE B3aUMOICHCTBHS. DIIEKTPOHHBIN
pacnap. ITozurponHslil pacnaj. Bo3mylleHue B BUJE CTYNIEHbKH.
I'apmonmyeckoe Bo3MyieHue. [IpuHIMIBI TOCTPOSHNUS MPaBII 0TOOpA.
Boz0yxnenue atoma nposieTaromei Tsokenoil yacrtuneid. Bzanmopaeicteue ¢
3JIEKTPOMArHUTHBIM HM3JTy4eHreM. BepositHocTs nepexoma P_m —> |.
JIIMHHOBOJIHOBOE MPUOIIKeHHE. JJUMONBHBIN 3JICKTPHUYECKHI MOMEHT
nepexona m —> | (d_m,l). BepositHocTh HcycKauus OTOHA B SANHHUILIE
TeJIeCHOTO yriia. BeposTHOCTE moronienust GOTOHA B €AMHUIIE TEIECHOTO
yria. BeposTHOCTb HCIIyCKaHUsL OJHOro (oToHA. BeposSTHOCTh IOrIoneHNs
onHoro ¢oroHa. CioHTaHHOE U3ay4eHue (POTOHOB. HAYyIIMPOBaHHOE
u3nydenue ¢potoHoB. [TpaBuia oTbopa 11 UCITyCKaHUs CBETa aTOMOM. Bpems
JKM3HHU BO30YXIEHHOTO cocTosiHMSA. LIInpuHa SHEepreTHIecKux TMHUH
COCTOSIHUH ¢ KOHEUHBIM BpeMeHeM xu3HU. /Cp/

JI1.1J11.2J11.3
J11.4J12.1 J12.2
013233 54055

Pa3znen 8. To:kaecTBeHHbIE YaCTHIIbI

8.1

OcnoBHble nonoxkenus. Pepmu - cratuctuka. bose - craructuka. AToM reius.
Crnun. Oneparop cnivHa. BropuuHOe KBaHTOBaHUE CUCTEM C TOKAECTBEHHBIMU
gacTHIaMu (TpeacTaBieHue gucen 3anonHenns ). Ctatuctuka bose.
BropuuHOe KBaHTOBAaHHE CHCTEM C TOXIECTBEHHBIMH YaCTHIIAMH
(mpencraBieHue gucen 3amnoHeHus ). QOHOHBI. DIEKTPOMAarHUTHOE TIOJIE.
Craructuka @epmu. DnekTpoHbl. YpaBHeHue XapTpu-DPoka. YpaBHeHUE
Xaptpu-doka-Cmatepa. Ypasuenue Tomaca- Gepmu. [leproamueckas cucrema
MemnneneeBa. XumMu4eckas CBsi3b, MOJIEKYJIbI. /JIex/

10

J1.1J11.2J11.3
JI1.4J12.1 J12.2
01030233 54 55

8.2

OcnoBHble nonoxkenus. Pepmu - cratuctuka. bose - craructuka. AToM reius.
Crun. Oneparop crnivHa. BropuuHoe KBAaHTOBaHUE CUCTEM C TOXKICCTBECHHBIMU
gacTuIaMu (TpeacTaBieHue gucen 3anonHenus ). Ctatuctuka bose.
BropruuHoe KBaHTOBaHHE CHCTEM C TOXIECTBEHHBIMH YaCTHIIAMH
(mpencraBneHne yucen 3arnoyiHeHus1). @OHOHBI. DIIEKTPOMAarHUTHOE TIOJIE.
Craructuka @epmu. DnekTponsl. YpaBHenue Xaptpu-DPoka. YpaBHeHUe
Xaptpu-®oka-Cratepa. Ypasuenue Tomaca- @epmu. [leproamueckas cucrema
MemnneneeBa. Xumudeckas CBsizb, MOJIEKYJIbI. /TIp/

10

J1.1J11.2J11.3
JI1.4J12.1 J12.2
01030233 54 55

8.3

OcnoBHble nonoxkeHus. Pepmu - craructuka. bose - craructuka. AToM reius.
CouH. Onepartop cnuHa. BropuuHoe KBaHTOBaHHE CUCTEM C TOXKJIECTBEHHBIMU
yacTulaMu (IpeacTaBieHue yucen 3anoiaHenus). Crarucruka bose.
BropruHoe KBaHTOBaHME CUCTEM C TOKIECTBEHHBIMH YaCTHLIAMU
(mpencraBneHne yucen 3arnoyiHeHus). @OHOHBI. DJIEKTPOMArHUTHOE TI0JIE.
Craructuka @epmu. DnexTpoHsl. YpaBHenue Xaptpu-DPoka. YpaBHeHUE
Xaptpu-®oka-Cmatepa. Ypasuenue Tomaca- @epmu. [leproamueckas cucrema
MenneneeBa. XumMudeckas CBsizb, MoJieKyJIbl. /Cp/

JI1.1J11.2J11.3
JI1.4J712.1 J12.2
010323354055

Pazgen 9. Teopus paccesinus

9.1

OO011He MOJ0KEHHS, IOCTAHOBKA M THIIBI 33J1a4 B KBAHTOBOMU TEOPUH
paccestHusI, BUIBI paccessHUs. OCHOBHBIE XapaKTEPHUCTUKH IIpoIecca
paccesHUs: aMIUIUTY A, da3a, cedeHne. bopHoBckoe NpuOIMKeHHE B TEOPUH
paccestaus. HuskosHepreTnaeckoe paccesHue. PaccestHue IpH BEICOKUX
sHeprusix. ®opmyna Pezepdopna. /Jlex/

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
013223334055

9.2

OO011He MOJ0KEHHS, IIOCTAHOBKA M THIIBI 33J]a4 B KBAHTOBOM TEOPUH
paccestHusI, BUIBI paccessHUs. OCHOBHBIE XapaKTepPHCTUKH IIpoIiecca
paccesHUs: aMIUIUTYya, da3a, cedeHne. bopHoBckoe NpuOIMKeHHEe B TEOPUH
paccestaus. HuskosHepreTnaeckoe paccesHue. PaccestHie IpH BEICOKHX
sHeprusix. ®opmyna Pezepdopna. /Tp/

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
013923334055
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9.3 OO1ue MoJI0XKEeHUs, IOCTAHOBKA U TUIIBI 337124 B KBAHTOBOU TEOPUU 7 2 JI1.1J11.2J11.3
paccesiHus, BUIBI paccesHrs. OCHOBHBIE XapaKTEPUCTHUKH IIpoliecca JI1.4J12.1 JI2.2
paccesiHUsL: aMILIUTYAa, (a3a, cedeHre. bBopHOBCKoe MpUOIMKEHNE B TEOPUH 013233 54055
paccesaus. HuskosHeprerudeckoe paccesiHue. PaccesHne npu BRICOKHX
sHeprusix. ®opmyna Pezepdopna. /Cp/
Paznen 10. KBasupeasaTHBHCTCKAsi KBAHTOBAsI TEOPHs

10.1 |VYpasHenue Kieitna — 'opgona. CBoOOJHOE BH)KCHHE YaCTHIIBI C HYJICBBIM 7 6 JI1.1J11.2J11.3
criiHOM. YpaBHenue [Jupaka. CBOOOAHOE ABHKCHUE 3JICKTPOHA. JI1.4J12.1 JI2.2
PenaTUBUCTCKHE ONPABKU K JBIXKEHUIO JICKTPOHA B 3JIEKTPOMAarHUTHOM 013233 54055
moJie. ATOM BO BHEIITHEM MarHUTHOM rioie. Dddekt 3eemana. ATOM BO
BHEIIHEM dJeKkTpudeckom moje. Ipgext [rapka. /Jlex/

10.2 |VYpaBuenue Kneitna — l'opnona. CB0OOJHOE IBHKEHHE YACTHIIBI C HYJIEBBIM 7 2,6 JIL.1J11.2 J11.3
cruHOM. YpasHeHue [lupaka. CBoOOHOE ABMKEHHE IEKTPOHA. JI1.4J12.1 J12.2
PensTuBHCTCKIE MOTPAaBKY K IBIKEHUIO SJIEKTPOHA B 3JIEKTPOMAarHUTHOM 21320235435
nose. ATOM BO BHEIIHEM MarHUTHOM nose. D¢ dekt 3eemana. ATOM BO
BHEIIHEM 3iekTpudeckoM moie. Dddexr [Irapka. /Cp/

Paznen 11. Unas konTakTHas padoTa
11.1 |MuaouBunyanbHbC KOHCYJIbTAlUH, TEKyLIMH KoHTpob /IKP/ 6 12,8 JI1.1J11.2J11.3
JI1.4712.1 J12.2
013233 54 55
11.2 |WMuouBunyanbHbC KOHCYJIbTAlUH, TEKYyLIMH KoHTpob /IKP/ 7 9,4 JI1.1J11.2J11.3
JI1.4712.1 J12.2
013233 54 55

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Hepe'-lel-lb BU/I0B OLICHOYHBIX CPEICTB

Tect

Ot4eTsl 110 3a/1a4aM (10 NPAKTHYECKUM 3aHSATHSIM)
KonrponbHas paboTa

Bomnpocs! k 5x3ameny

6.2. TunoBblie KOHTPOJIbHBIC 3aIaHUAA U HHBIC MaTePHaAJIbI I Te]cymeifl aTrreCcranuu

3aja4uy K NPaKTUUECKUM 3aHATUSAM U IIPUMEp BapHaHTa KOHTPOJIbHON paboThl MpeacTaBieHbl B DOHIE OLIEHOUHBIX CPEJICTB

1p

OMEXKYTOUHOH aTTecTalu rmo nucrumuinHe "KBanrosas Teopus”.

6.3. Tunoswbie KOHTPOJBbHBIC BOIPOCHI U 3aJaHUA NJIsA l'lpOMe)KyTO'—lHOﬁ arrecranuu

Bompocsr k sx3ameny (6 CEMECTP)

0NN Lk~ WIN —

Pt e e ek = \O
0NN b~ W —O

. OGnacTs NpUMEHEHUS KBAaHTOBON MeXaHUKU. ITepexon OT KBAaHTOBOM K KIaCCUYECKON MEXaHHKE.

. OO6BeKTHI, KOTOPbIE N3yyaeT KBAaHTOBas MeXxaHuKa. VX XapakTepuCTHKH.

. SIBneHus1, KOTOpbIe HE OOBACHAIOTCS C MOMOIIBIO KiIaccuueckoi ¢pusuku. SIsnenue potorddexra. PoToHHAS Teopus cBeTa.
. SIBneHwms1, KOTOpBIE He OOBSICHSIOTCS C TOMOMIBIO Kilaccuueckoit ¢pmsuku. Dddexr Komnrona.

. SIBneHus1, KOTOpbIE HE OOBSACHSIOTCS C TOMOIIBIO Kilaccudeckoit pusuku. Onbir @panka-I'epia.

. Andpaxuus smextponos. ['unoresa e bpoitsa. BonHoBoit maker.

. Ayanusm: BonaHa — yactuna. [IpuHImn HeonpeaeaeHHOCTH.

. [lepnoanueckue rpaHUYHbIE YCIOBUSA JIJIsI CBOOOJHOM YacTUIBI.

. [Moctpoenue oneparopoB HPU3NIECKUX BEIUUHH.

. BorroBas ¢yHknms. CraTucTHYIeCKast TPAKTOBKA BOTHOBOH (DyHKIIHL.

. KomMmyTarmonnbie COOTHOIIEHUS ISl ONEPaTOPOB (PU3HUECKUX BETHYHH.

. CpolicTBa onepaTopoB (GpU3NUECKUX BEIHYHH.

. CoGcTBeHHBIE (DYHKIMU M COOCTBEHHbIE 3HAYECHHSI ONEPaTOpOB (HU3NUYECKUX BENUYUH.

. OnepaTops! KOOPIUHATHL, UMITYJIbCA, SHEPTUH.

. IIpocreiimue 3agaun kBaHTOBOM MexaHukH. YpaBHeHue lllpenunrepa, 3aBucsiiee OT BpeMEHH.

. IIpocteiimue 3anaun kBaHTOBOH Mexanuku. CranuoHapHoe ypaBHeHue IlIpeaunrepa.

. IIpocreiimue 3aaun KBAHTOBOIM MeXxaHUKH. YacThiia B MpOCTPAHCTBE, CBOOOHOM OT CHIL

. IlpocTeiimue 3a1aun KBaHTOBOM MexaHUKU. YacTuna B siMe ¢ OECKOHEYHO BBICOKUMH CTEHKAMU.

© ®I'bOY BO «Yenl 'Yy
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19. IpocTeiimue 3a1auu KBaHTOBOI MexaHuKH. YacTula B IPSIMOYTOJIbHON MOTEHIUAIBHON siMe. JIUCKPETHBIN CIEKT.
20. [IpocTeiimue 3aga4i KBAHTOBOM MeXaHUKH. YacThiia B IpsSIMOYTOJIBHON MOTEHIHNANBHOM siMe. HenpephIBHBIN criekTp.
21. IpocTteiimue 3a1auu KBAHTOBOM MeXaHUKU. IIpsMOYTobHBIN IOTEHIUANbLHBIN Oapbep.

22. OgHOMEPHBIN TApMOHHYECKUH OCIUILIISTOP.

23. JIBr>keHMe JacTHIBI B [10J1€ LIEHTPaIbHBIX CHII. 3a1ada JBIDKEHUs ABYX Tel. CBeJeHUe K 3a/1aue TPeX IepPeMEHHBIX.
24. JIpr>keHMe JacTHIB! B [10JI€ LIEHTPaIbHBIX CUIIL. Pa3sieneHue nepeMeHHbIX B CpepuuecKUX KOOPIUHATAX.

25. JIBW>KEHHE YaCTHIIBI B TI0JIC IICHTPAJIBHBIX CHJI. 3aBUCHMOCTD BOJHOBBIX (DYHKIIMH OT YIJIOB.

26. JIBr>keHMe YacTHIb! B [10JI€ LIEHTPaIbHBIX CUIL. PaguanbHOe ypaBHEHHME.

27. JIBKEHHE YaCTHIIBI B TIOJIC IICHTPAIBHBIX CHII. ACUMITOTHKA PaHaIbHOM YacTH BOJIHOBOH (pyHKIIHH.

28. JIBr>keHHe YacTHIb! B [10JI€ LIEHTPAIbHBIX CUIL. JIBUJKEHUE B KYJIOHOBCKOM IOJIE.

29. JIB>KeHHE YaCTHIIBI B TIOJIE IIEHTPAJIbHBIX cril. Kitaccudukanus ypoBHe# SHEPTHii.

30. Teopus onepaTopa MOMEHTa UMILYJIbCA.

31. CpoiicTBa onepaTopa MOMEHTa UMITYJIbCA.

32. YcnoBus OAHOBPEMEHHON U3MEPUMOCTH (HU3UIECKUX BETUUIHH.

33. YpaBHeHHE HENPEPHIBHOCTH IS IJIOTHOCTH BEPOSITHOCTH HAXOKJICHUS YACTUIIBI B 3alaHHBIX KOOPJUHATAX.

34. IlpuGKeHHbIE METO bl KBAHTOBOM MeXaHUKU. TeopHs BO3MyIIeHHs 0€3 BBIPOXKICHUS YPOBHEH SHEpruil.

35. [IpubnwxeHHbIE METOBI KBAHTOBON MeXaHUKH. Teopusi BOSMYIICHHS TIPH HATTMYUH BBIPOXKICHHS YPOBHEH SHEPTHUi.
36. IIpuGikeHHbIE METO bl KBAHTOBON MEXaHUKU. BapualluoHHbIN IPUHIKIL.

37. IpubnmxeHHbIE METOBI KBAHTOBOW MEXaHWKH. MeTO/1 KaAHOHUYECKUX TIPeoOpa30BaHHUH.

38. Teopus npencrasnenuii. KoopnunatHoe npeacrabieHue.

39. Teopus npeacTaBieHnil. DHEPTeTHIECKOE MPEICTABICHNE.

40. Teopus npeacrabieHuil. IMIynbscHOe IpeCTaBICHUE.

41. Teopus npexacrarienuii. CkobouHbIe 0003HaueHHs J{upaka.

42. Teopus npencrasiaeHuil. I[Ionarue 06 yHUTapHBIX IPeOOPa3OBAHUAX.

43. Teopus npencraBiennit. [Ipencrasnenue lpenuarepa.

44. Teopus npexacrasnenuid. [Ipencrasnenne ['eitzendepra.

45. Teopus npencrasiennil. [Ipencrasnenne dupaka (IlpencraBnenne B3anMoneicTBu).

46. IlpencraBnenue ynce 3anoaHeHus. OnepaTtopsl pOXKICHHS, YHUUTOXKEHHS, YMCIa YaCTHIL.

47. Haxoxx1eHrne HepreTHIYecKOro CreKTpa rapMOHIMUYECKOT0 OCIMIUIATOPA B IPEACTaBICHUH YHCEIT 3aII0THEHHS.

48. HaxoxaeHne BOJTHOBBIX ()YHKIMI FapMOHHYECKOTO OCHIIUIATOPA B MPEJICTABICHUH YHCEN 3aII0THEHUSI.

49. HaxoxxieHne HepreTHYecKOro CreKTpa aHrapMOHNYECKOr0 OCUMIIIATOPA B IIPEICTABICHUH YHCEN 3aII0JTHEHNUS.
50. CucremMa rapMOHHYECKHUX OCLIJUIITOPOB B IPEACTABICHUM YUCEN 3aII0JIHEHUS.

Bomnpocs! k sx3ameny (7 CEMECTP)

. OcHOBHBIE NOJI0KEHUS (AKCHOMBI) KBAHTOBOH MEXaHUKHU.

. Crtoco0 mocTpoeHust 01epaTopoB B KBAHTOBOW MEXaHHUKE.

. YCIIOBHS OTHOBPEMEHHOM H3MEPHMOCTH (DH3NUECKUX BEIHYNH.

. Teopus KBaHTOBBIX IIEpeX010B. Teopust BOZMYILEHUH, 3aBUCAIINX OT BPEMEHH.

. Teopust KBaHTOBEIX TIepeX0A0B. AanabaTHIeCcKOe U BHE3AITHOE BKITIOYCHNE B3aHMOICHCTBHSL.

. Teopust KBaHTOBBIX IIEPEXO0B. DIEKTPOHHBIN U MMO3UTPOHHBII pacma.

. Teopust KBaHTOBBIX IIEpPeX010B. Bo3MyllleHNE B BUIE CTYIIEHBKH.

. Teopus kBaHTOBBIX IIEpeX010B. ['apMOHMYECKOE BO3MYIIIEHUE.

. Teopust KBaHTOBBIX TIePeX0AOB. [IpHHIUITH TOCTPOCHHS IPaBHI 0TOOPA.

. Teopus KBaHTOBBIX Iepex010B. Bo3OyxneHne aToma nposeraronieil TsHKkenoi yactuneil.

. Teopust KBaHTOBBIX IepeX0/10B. B3aumoeiicTBIE ¢ 2IeKTPOMAarHUTHBIM H3iyueHreM. BeposTHocTh nepexona P_m —> I.
. Teopust KBaHTOBBIX IIEPEX010B. B3auMoaeHCTBUE € 3I€KTPOMAarHUTHBIM U3JIydeHUEM. [TMHHOBOJIHOBOE IPHOIIVDKEHHUE.
. Teopust KBAHTOBBIX TIEPEX0AOB. JIMIOIBHBII EKTPHYESCKUI MOMEHT Tiepexoma m —> | (d_m,l).
. BeposiTHOCTB HCITycKaHUsl (POTOHA B €MHULIE TEJIECHOTO YIJIA.

. BeposiTHOCTB nOTTI0IIEHNS POTOHA B €AMHMIIE TEJIECHOTO yIJIa.

. BeposiTHOCTB HCITycKaHUS OJHOTO (DOTOHA.

. BepositHOCTS IOTTIOIIEHNS OAHOTO (pOTOHA.

. CrioHTanHoe u3nyyeHue (GOTOHOB.

. NUuaynupoBaHHOE U3iTydeHUe (POTOHOB.

. IIpaBuna oTOopa A UCIIyCKaHUs cBETa aToMoM. [1nockas BonHa.

. IIpaBuna oTbopa 1 nornoueHus ceera aromoM. Ilnockast BojHa.

. IlpaBuna oTOopa 11 nornoueHus ceera atoMoM. Kpyrosas nosnspusanus.

. Bpemst ’xn3H1 BO30YXKICHHOTO COCTOSTHHUSI.

. llupuHa 3HEPreTHYECKUX JIMHUI COCTOSIHUI ¢ KOHEYHBIM BPEMEHEM JKH3HU.

. ToxnecTBeHHble YacTULIbl. OCHOBHBIC MOJIOKEHHUSI.
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26. ToxxnecTBeHHbIe yacTUlbl. DepMu - CTAaTUCTHKA.

27. ToxpaecTBeHHbIE YacTUIIBL. bo3e - craTucTHKA.

28. Atom renus. Iaparenuii.

29. Atom renus. OpTorenui.

30. Cnun. Onepatop cnuHa.

31. BropuuHOe KBaHTOBaHHE CUCTEM C TOXKAECTBEHHBIMH YaCTULAMU (IIpeJICTaBlICHUE yncel 3anonHenus). Ctatuctuka bose.
32. BropuuHOe KBAHTOBAHUE CUCTEM C TOXKJCCTBEHHBIMU YaCTHLIAMHU (TIPE/ICTABICHHUE YUCE 3a0oJIHeHUs ). DOHOHBI.

33. BropuuHOoe KBaHTOBaHHUE CUCTEM C TOXKJIECTBEHHBIMU YacTHLIAMU (IIPEICTaBICHHUE YHCEIl 3alI0JHEHN). DIEKTPOMAarHuTHOE I0JIE.
34. BropuuHOE KBAaHTOBAHUE CUCTEM C TOXKJCCTBEHHBIMU YacTHLIAMHU (TIpe/icTaBlicHHE uncen 3anonHenus). Craructuka Oepmu.
ONeKTPOHBI.

35. BropruuHOe KBAHTOBaHHE CUCTEM C TOXKJCCTBEHHBIMU YacTUIIAMU (TIPE/ICTABIICHHUE YUCEN 3aMoHeHus ). YpaBHeHue XapTpu-DPoka.
36. BropuuHOe KBaHTOBaHHE CUCTEM C TOXKAECTBEHHBIMH YaCTULAMU (IIPEJICTAaBICHUE YKCell 3anoaHeHus). CTaTHCTHYECKOe
npubmmkenue. Ypapaenue Xaprpu-doka-Crarepa.

37. YpaBuenue Tomaca-Depmu.

38. Ilepnonnueckas cuctema MeHzaeneena.

39. Xumuueckas cBsi3b. Monekynsl. AnuabaTuyeckoe NpHOIIKEHUE.

40. Xumuueckast cBs3b. Monekynbl. JIBmkenue saep. (JBmkenue 1eHTpa Mace, BpalieHue, KojiebaHue).

41. Xumnueckas cBs3b. Monekyinsl. Meton ["alitnepa-Jlongona. Monekyna H2.

42. Xummnaeckas cBs3b. Monekynbsl. Meton JIKAO.

43. Xumuueckas cBa3b. Monekyibl. Bunel cszeil.

44. O0mue MoJIoKeHHUs], TOCTAHOBKA U TUITBI 33124 B KBAHTOBOH TEOPUH PACCESHHS, BUABI PACCEsSTHHS.

45. OCHOBHBIC XapaKTEPUCTHKHU IPOLEcca PacCesHUs: aMILIUTY A, da3a, ceueHue.

46. BopHOBCKOE NPHOIMIKEHUE B TCOPUU PACCESHUSL.

47. HU3K03HEpreTU4eCKoe paccesiHue.

48. PaccestHre pu  BBICOKUX DHEPTHSIX.

49. ®dopmyna Pesepdopaa.

50. KBazupenaruBucTCKasi KBaHTOBAs Te€OpHs. DJIEMEHTapHbIE YaCTHUIIH B KBAHTOBOHW TEOPHUH.

51. KBasupensaTuBucTckas kBaHToBas Teopus. YpasHenue Kieitna — ['oprona.

52. KBa3upensaTuBUCTCKas KBaHTOBasi Teopusi. CBOOOIHOE ABUKECHUE YACTHUIIBI C HYJICBBIM CITHHOM.

53. KBa3upensaTuBUCTCKasi KBAHTOBasl Teopusl. Y paBHEeHuUe JJupaka.

54. KBasupensaTuBucTckas kBaHToBas Teopusi. CBOOOIHOE ABHKEHUE JIEKTPOHA.

55. KBa3upensTuBUCTCKas KBAHTOBas TeOpusl. PenaATHBUCTCKUE MONPABKH K JBHKEHUIO JJIEKTPOHA B DJIEKTPOMarHUTHOM MOJIE.

6.4. Kputepun oneHuBaHus

Texymmii KOHTPOJIb TEOPETHYECKUX 3HAHUI U TPAKTHYECKHX HABBIKOB MPOU3BOJUTCS HA IPAKTUUECKUX 3aHITUSAX B BUIIC
KOHTPOJILHBIX PadoT, a TaKXKe B BAAE pabOUYHX TeTpaaei 1Mo TeMaM IPaKTHYECKUX 3aHATHH, KOTOPHIE CIAeT CTYACHT B TEUCHHE
cemectpa. Homep BapraHTa BBINOJIIHEHNS! KOHTPOJIBHBIX 3aJlaHWi Ha3HAYaeTCs NPENoAaBaTeieM.

CTyzmeHT HoITycKaeTcs K cave SK3aMeHa B KOHIIE CeMEeCTpa IIPH YCIIEIIHOM BBITOJTHEHHHU NMPAKTUUECKUX 33IaHHH. DK3aMeHaIMOHHAs
OIICHKA CTaBUTCS HA OCHOBAHUH IMHUCHbMEHHOTO M YCTHOTO OTBETOB TI0 3K3aMEHAIIMOHHOMY OmiieTy. DK3aMeHaIlMOHHbII OUIeT
COJICPIKHT JIBA TEOPETHIECKHUX BOTIpOca U 3a1aqy. CTyIeHTbI, KOTOPHIE YCIEIIHO OTYUTAINCH B TEUEHHE CEMECTpa O PEIICHHBIX
3ajayax 1o TeMaM IPaKTHYECKUX 3aHATHH U3 MPEJI0KEHHOTO CIMCKa 3a/1a4 B METOJJMUECKHUX YKa3aHHUAX K KypCy, OCBOOOXKIAIOTCS OT
3-ro Bompoca B ouere (T.e. peIIeHHs 3a1a4H).

Ha sk3aMeHe CTYJICHT MOJIy4aeT OLIEHKY «YAOBJICTBOPUTEIBHOY B CIydae YCIEUTHON Caull «TEOPETHYECKOr0 MUHUMYMay, KOTOPBIi
BKJIFOYAET: 3HAHHE OCHOBHBIX TIOHSTHI, Ha3BaHUE U (PU3NUECKHUI CMBICI BEJIMYHH, BUJL OCHOBHBIX PACTIPEICIICHUI U COOTHOIICHHI
(6e3 BBIBOIA), OIIPEICISIEMBIX BOIIPOCOM OMIIeTA.

OI1eHKa «XOPOILO» — CTYAEHT TBEPIO 3HAET y4eOHO-IPOrpaMMHBIN MaTepuall, F[paMOTHO H 110 CYLIECTBY M3JIaraeT ero, Ho Mpu dTOM
JIOTTYCKAIOTCS HErpyOble OMIMOKY MPH BBIBOJIC (POPMYIT HITH OTCYTCTBHE HEKOTOPBIX SJIEMEHTOB BBIBOJIA.

OleHKa «OTIUYHOY» — CTYACHT JIOJDKEH MPOAEMOHCTPUPOBATh OTIIMYHOE 3HAHUE MaTepHalia, KaK JICKIIMOHHBIX 3aHSATHH, TaK U TEM,
BBIHOCHIMBIX Ha CAMOCTOSITEIbHOE 00y4YeHHe, OTBETHB Ha 00a BoIpoca OuiIeTa, BOCIPOU3BEIs COOTBETCTBYIOIIME MaTEMAaTHIECKHE
BBIKJIQJIKH U JIOTHYECKUE PACCYKACHHS; 3a]]a4a TOJDKHO OBITh MOJHOCTBIO PEUICHA, CTYICHT MPABHJILHO 00OCHOBBIBAET MPHHSTHIC
peLICHUsL.
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIST)

7.1. Pexomengyemas JquTepaTypa

7.1.1. OcHOBHAs1 TUTePATYypa

ABTOpI)I, COCTaBUTCIIN 3armaBue I/IS,ZLaTeJ'II)CTBO, rong Pecypc

JI1.1 |(Jlammay JI. J. KBaroBast MexaHuKa: MOHOTpadHst Mockaa, 9BC
(https://biblioclub.ru/index.php?page=book&id=474072) Jlenunrparn :
lNocynapctBennoe
W31aTeIbCTBO
TEXHUKO-
TEOPETUIECKOU
mureparypsl, 1948

JI1.2 |daBeinos A. C. KBanroBas Mmexanuka: yueOHOe ocoOue 1j1si YHUBEPCUTETOB Mocksa : Hayka,
1973
JI1.3 [Tanmmxwit B. M., 3amauu 1Mo KBaHTOBOM MeXaHHKe: yueOHoe mocobue i ¢pusnueckux |Mocksa : Hayka,
KapnaxoB b. M., Koran |cnenuansHocTel By30B 1981
B. .
JI1.4 |Jlanmay JI. ., JTJuduun |Kpatkuii kype TeopeTHuecKon (GU3UKH: KypC JICKIHH Mockga : Hayxa, 9BC
E. M. (https://biblioclub.ru/index.php?page=book&id=494680) 1972
7.1.2. lonoJIHUTeIbHAS JIUTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 [CoxomoB A. A. BBeneHne B KBAaHTOBYIO MEXaHHUKY: MOHOTpadus Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=257427) Ousmarrus, 1958
JI2.2 |bnoxunmes /1. U. OCHOBBI KBaHTOBOW MEXaHUKHU: ydeOHOE mmocobue Mockga : Hayxka, 9BC
(https://biblioclub.ru/index.php?page=book&id=495577) 1976

7.2. Ilepeuyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UHTepHeT"

D1 |Jlanb [DnekTpoHHLIH pecypc] : anekTpoHHO-0ubmoTeunas cucrema (OBC) / uzmarenscrso Jlans. — URL: http://e.lanbook.com/

32 |YHuBepcureTckas 01OnMoTeKka OHIaH [ DNEeKTPOHHBII pecypc] : anekTpoHHO-0nbnmmoreunas cuctema (OBC) / OO0
Hupexrmenua [abmmmuar. — URL: http://biblioclub.ru/

33  [IOpaiit [DnexTpoHHBIH pecypc] : aneKTpoHHO-0nbaroTeuHas cucrema (3bC) / uznarensctso FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [DeKTpOHHBIH pecypc] : amekTpoHHO-6rbHnoTeunHas cucrema (3BC) / HayuHo-u31aTenbekuii eHTp
NH®PA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [Onexrponnslii pecypce] : anekrponHast Oubanoreka / Hayd. anextpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGPOPMALMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHoOe oGecnieueHue

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonaiibHbIe 6a3b1 JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexTpoHHBIN KaTajor Hay4Hoi 6ubmmorexkn YenlV [DnexkrponHblil pecypc] : 6a3a nanHbix / Yens6. roc. yn-1. — URL:
http://library.csu.ru/ru/ - Yensounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHasr
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri. — Pesxxum q0CTyma: TONBKO U3 CETH YHUBEPCHUTETA. —
TekcT : 2NeKTPOHHBIN.

3. Web of Science : mynpTuancunmmHapHas pedepatiBHas 6a3a gaHHbIX / Kommanus Thomson Reuters. — Pexxum goctyma: asst
3apeructpup. nonb3opareneit Yenl'V. — TekCT : 3NEKTPpOHHBIN.

4. Scopus : peteparuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pesxum fgocryma: st
3apeructpup. nonb3osareneit Uenl'yY. — TekcT : 3MeKTpOHHBIN.
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5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. auri. — Pesxxum goctyma: 1yist 3apeructpup. nons3osareneit Yenl'Y. —
TekcT : 37eKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAYJIS)

IIJ'I?{ peanusanuu JUCHUITIINHBI UCIIOJIb3YIOTCS y‘le6HI>Ie AyJUTOPUU IJIs1 NPOBEACHUA 3aHATHH JICKIIUOHHOT'O TUIIa, CCMUHApCKOI'o
THUIIA, TPYNIIOBBIX U UHAWBUAYAaJIbHBIX KOHCyHLTaL{Hﬁ, TCKYIIECTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTCCTAIlUH, a TAKXKC ITIOMCIICHUA TJIA
CaMOCTOSITESIILHOU pa60TI>I.

Jlnst mpoBeeHust 3aHATHH JIEKIIMOHHOTO TUIIA TIPEJIararoTcsi Habopsl JEMOHCTPALIOHHOTO 000PYAOBAHUS U yUeOHO- HATTISJHBIX
rocoOuii (MynbTUMETUIHBIE TPE3EHTALIUH).

Ucnonesyrorest ayauropust Ne205 - yuranbHbiii 3a51 Ne3 (yueOHbIi kopiyc Nel) u aynutopus Ne206 - 35eKTPOHHBIN YUTAIBHBIN 341
(crienanu3upoBaHHbIi MenuaneHTp) (yueOHbIi kopryc Nel) s camocTosTensHON paboThl CTY/IEHTa, OCHAILICHHBIE IEPCOHATBHBIMU
KOMITBIOTEpaMH, MYJIbTUMEINIHON annapatypoil. B ayautopusx obecneueH JOCTYI K pa3InYHOI ClIpaBOYHOM JIUTEpaType,
SHIMKJIONEAUAM, OHONIMorpa)u4ecKuM 1 TIOJTHOTEKCTOBBIM 0a3aM JaHHbIX, HH(OpMalMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

OcBoeHue coiepKaHus y4eOHOH AUCIUILTHHEI « KBaHTOBas TEOPHSD OCYILIECTBISETCS Ha JIEKIUIX U IPAKTUUECKHUX 3aHITHIX.
Jlex1oHHbIE 3aHATHA 00ECTIEYHBAIOT TEOPETHYECKOE H3YUeHHE AUCIMILTHHBL. OCHOBHBIMH METO/IaMH O0YUYEHHS SBIISIOTCS
nH()OPMAIOHHO-00BCHUTEIBLHBIN U MPoOIeMHbIA. Ha NeKuusax u3inaraeTcss OCHOBHOE COAEPIKaHUE TeM IIPOTPaMMBIL, TIPOBOIHUTCS
aHaJIU3 OCHOBHBIX MOHATHH U paCCMaTPUBAIOTCS TIPUMEPHI.

JIeKIMOHHEIN MaTepHa SBISETCS BKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOSHUS y4eOHOM AuCIMIUTMHEL Ero o0s3arensHO
HEOOXOIMMO JIOTIOJTHUTH MaTepHaioM OCHOBHOM U JIOTIOJIHUTENLHOM JINTEPATYpPHI 110 TEME.

[IpakTuyeckue 3aHATHS CIIYKaT JUIA 3aKPEIJICHUs TEOPETHYECKUX OCHOB, M3J1araeMbIX B JeKIMAX. Ha mpakTudeckux 3aHATHAX
oOyyaeMble OBJIa/IEBAIOT OCHOBHBIMH METO/IaMH U IIPHEMaMU pelieHus 3aaad. s mpoBeAeHUs TEKYLIETO U IPOMEXYTOUHOTO
KOHTPOJISI TPOBOUTHCS KOHTPOJIbHAS padoTa M 3aIUTHI 33/1a4 MO KXKI0H TeMe NMPaKTHYECKUX 3aHATHH. 3aluTa 3a71a4 T0 TeMe
10JIpa3yMeBaeT pelIeHNe 3a/1a4 U3 IPEeATI0KEHHOT0 CIIMCKA 3a/1a4 U YMEHHE 00BACHUTH X0/ pemeHus 1-2 3anad u3 remsl. Cucrema
KOHTPOJIbHBIX MEPONPUSTHI JI0JKHA 00eCIIeYBaTh OOBEKTHBHYIO OLICHKY 3HAHUH U HABBIKOB CTYJICHTOB, CIIOCOOCTBOBATH
MOBBIIIEHHIO Y(Q(HEKTHBHOCTH BCEX BUJIOB YICOHBIX 3aHSATHIH.

B ciyuae npuMeHeHHs py 00YYSHHH AUCHUIUINHBI JIIEKTPOHHOTO 00YUEHHMSI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI
o0IeHne 00YUArOIIMXCS W IPEIIOaBaTelsl OCYIICCTBIACTCS B PEXKIME PEabHOTO BpeMEHH (OHJIaifH-eKInn (BeOHHAPHI), YaThl,
BHUJICO-KOH(EPEHIMHU U JIP.) WK OTIOKEHHOTO BpEMEHH (cucTeMa JucTaHionHoro ooy4enus Moodle, MS Office365, dpopymsr,
9JIEKTPOHHASI TTOYTA U JIP.).

HpI/I O6y‘ICHI/II/I Jiin ¢ OrpaHUYCHHBIMU BO3BMOXXHOCTAMU 310POBbA 3JICKTPOHHOC O6y‘IeHI/Ie, JAUCTAaHIHUOHHBIC OGpaSOBaTeJIBHBIe
TEXHOJIOI'MHU MPEAYCMATPUBAIOT BO3MOKHOCTDb IpUEMa-TICpeaadn I/IH(i)OpMaIlI/II/I B JOCTYIHBIX IJId HUX (bOpMaX.

Peanu3zanust JUCUUITUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YEHHSs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJIOTHH (Hanee — D0,
JOT) ocymectBisercs: Ha ocHOBaHHH «[10JI0KEHHS 0 peanu3anny OCHOBHBIX H JIOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IIPOrPaMM ¢
MIPUMEHEHUEM DJIEKTPOHHOTO 00yUYEeHHUs 1 JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH B (heaepaibHOM rocy1apCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUPEKICHUH BBICIIET0 00pa3oBaHus « UeIsIOMHCKUI ToCyJapCTBEHHBIN YHUBEPCHTETY, «IlomoeHust
0 MOpsAKE 3a4eTa 00YYaIOIIUMHUCS [0 OCHOBHBIM NPO(ECCHOHAIBEHBIM 00pa30BaTeNIbHBIM POrPAMMaM BBICILIET0 00pa30BaHUs B
OI'BOY BO «Uenl'Y» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUAX, OCYIICCTBIISIONINX 00Pa30BaTeIbHYIO IEATEIBHOCTD, YIeOHBIX
MIPEMETOB, KypCOB, TUCIUIUINH (MOYJel), MPAKTHK, JOMOJHUTEIBLHBIX 00pa30BaTEIbHBIX MPOTPAMMY IIOCPEACTBOM ICKTPOHHON
nHpopmanronHo-00pazoBarensHOl cpeapl PIBOY BO «Uenl V». B nckimounTenbHbIX cirydasx (Gpopc-Makop  T.I1.) U
peanu3anuu 00pa3oBatesibHOU AesTenbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOSIINE B IEPEYCHb
3JIEKTPOHHOM HHPOPMAITMOHHO- 00pa30BaTEILHOM CPEIIbI.

10. CHIEIIUAJIBHBIE YCJOBUA OCBOEHUS JUCIHUIIIMHBI OB YYAIOIIUMHUCS C UHBAJIMAHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSMMU 310POBbA

OcBoeHMe AUCIUITIMHBI UHBAJIMIAMH H JIMIIAMH C OTPaHMYEHHBIMHA BO3MOKHOCTSIMH 310POBBSI OCYIIECTBISIETCS C MCIIOJIb30BAHUEM
CHENUANBHBIX TEXHUYECKUX CPEACTB U MH()OPMAIIMOHHBIX TEXHOJIOTHH, MPENOCTaBIsAEMBbIX PecypcHBIM y4yeOHO-METOANYECKUM
LEHTPOM N0 OOY4eHHIO MHBAIMIOB M JIMI C OIPaHMYEHHBIMH BO3MOXKHOCTSAMH 310poBbsi Yenl'Y mo 3ampocy oOywarorerocs
(MOOMIBHBIE CHENMANBHBIC TEXHUUYECKHE CPEJICTBA JUISL JIMI[ C HAPYLICHUSMH 3pEHHS M C HApYIICHHEM CIyXa, ACCHCTUBHBIC
MH()OPMAMOHHBIE TEXHOJIOTHH).
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[Ipu HeoOxomumocTH ISl OOYYalOUIMXCSl C HApPYUICHUSIMH 3pEeHUs Ha pabodnMx MecTax Uil NPOBEACHUS NPAKTHUECKUX HWIH
7abOPaTOPHBIX 3aHATUI YCTaHABIMBACTCS CIEHHAIbHOE NpOorpaMMHOE obecrieueHHe (porpaMma pedeBOd HABHTALlMH, pPEUeBbIC
CHUHTE3aTOPbI, SKPAHHbIE JIYIIbI).

B yueOHble aynuropun obecrieynBaeTcsi OECIPENATCTBEHHBIN TOCTYI Il 00yJalOUXCsl ¢ MHBATUIHOCTBIO U C OTPaHUYCHHBIMH
BO3MOXHOCTSIMHU 3JI0POBBS. B Kax10i aynuropuu, rae o0y4aroTcs HHBAIU/IBL U JIMLA C OTPaHMYEHHBIMU BO3MOKHOCTSIMH 370POBbS,
MIPeyCMaTpPUBAETCSI COOTBETCTBYIOIIEE KOJIMYECTBO MECT ISl O0YUYAIOMIMXCS C YY€TOM HApPYIICHUH UX 3/J0POBBSI.

J151s1 0CBOGHMS AMCIMIUTMHBI HHBAJMIAM U JIUIaM C OTPaHUYSHHBIMH BO3MO)KHOCTSMH 37I0POBbSI IPEIOCTABIISIETCS JOCTYII K IIEYaTHBIM
HCTOYHUKAM, UMEIOIUMCcS B Hay4yHoW Oubimorexe YenlV, ¢ MOMONIBIO CHENHAIBHBIX TEXHUYECKUX CPEACTB; JOCTYII C IIOMOIIBIO
CHELHAIbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K JJIEKTPOHHBIM HCTOYHHKAM, IPEJICTAaBICHHBIM B (opMe 3IEeKTPOHHOTO
JIokyMeHTa B poHze HayyHOH OubnroTexu Yenl'Y miu 31eKTpOHHO-ONOIMOTEUHBIX CUCTEMAX.

Y4eOHO-MeTOANUECKHE MaTepHaiIbl Ul OOYJarONIMXCS U3 YKCJIa MHBAIUIOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
MIPEJOCTABIAIOTCA B (OPMaX, alalTUPOBAHHBIX K OTPAaHHYCHHUSM HX 370POBbS U OCOOCHHOCTSIM BOCIPHUATHS HH(pOpMaIuu.

J171s1 THBaTIMIOB | JIUII C OTPaHMYEHHBIMH BO3MOXHOCTSIMHU 3I0POBBSI OCBOGHHE TUCLIHUIIMHBI MOXKET OBITh YaCTHYHO WU TTOJTHOCTHIO
OCYIIECTBIICHO C UCIOJIb30BAaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTH.

Ilpn mpoBeneHWM NPOMEXYTOUHOH arTecTald MO AWCIHIUIMHE OOYYAIOIIMMCS C WHBAJHIHOCTBIO M C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JIOPOBbSI O0ECHEUMBACTCS MO0 HMX 3asBICHHUIO IIPENOCTaBICHHE B JOCTYNHOH (opMe B 3aBUCUMOCTH OT HX
WHIUBHAYaJIbHBIX OCOOSHHOCTEH HMHCTPYKIMH O TIIOPS/IKE IPOBENEHUS INPOMEXKYTOYHOH aTTeCTAalllH, OLEHOYHBIX CPEACTB WU
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (MMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MUCbMEHHO wipudToM bpaiins, c
HCIIONIb30BAaHUEM YCITYT aCCHCTEHTA, YCTHO).

[Ipu npoBezeHUN NpOLEAYPbl OLICHUBAHUS PE3YIbTATOB O0Y4YEHUS] MHBAJIMIOB U JIMIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
IpeTycMaTprUBaeTCs HCIOIb30BaHue IpeaocTaBiIeHHbIX Yenl Y min coOCTBEHHBIX TEXHUUECKHX CPENICTB, HEOOXOIUMBIX UM B CBSI3H C
WX WHAMBUAYAIBHBIMU 0COOCHHOCTSAMU. [Ipy HEOOXOIMMOCTH MHBAIUAAM U JIMLAM C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
TIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs JUISl MTOJrOTOBKM OTBETAa Ha 3aJlaHus, MPOIeaypa OIeHUBaHUS Pe3yIbTaTOB OOYUSHHUS IO
JTUCLUTUIMHE MOKET MPOBOJUTHCS B HECKOJIBKO ATAIOB.
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03.03.02 ®usuka, HanpasJjeHHOCTh (mpoduib) «Puszukay, PIIJ no nucuunianne «KpanroBas
Teopus», 2025 rox Habopa, ouHas ¢popma 00y4eHuUst

Padouas nporpaMma NpakTHKU 0100peHA U PeKOMEHI0BaHA:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) M. JI. Mumiep

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



