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1. HEJIX OCBOEHUMA TUCHUTIINHBI

]_IeJ'H) JUCIHUILIUHBL «KBaHTOBas TE€OpHs» COCTOUT B 06y‘{eHI/II/I OCHOBaM KBaHTOBOM TEOpHUU.

OCHOBHBIE 33J1a4 TUCITUTLUIHHBI:

- I3y4YeHNEe OCHOB KBAaHTOBOW TEOPHH, OCHOBHBIX OHSATHH, 3aKOHOB U MOJIeJIeil KBAHTOBOW TEOPHH;

- U3y4eHHe MaTeMaTH4YeCKOro alrnapaTa KBaHTOBOW TEOpHUH;

- [TIOJTY4YC€HHUEC HABbIKOB PCHICHUS 3a4a4, CBA3aHHbIX C KBAHTOBBIMU CUCTEMAaMH.

Pe3yHBTaTLI 06yqu1/I;1 T10 TUCOUIUTMHE HAIIPABJICHBI HA JOCTHKCHUEC NHAUKATOPOB:

OIIK-1.1. O6nanaeT 6a30BEIMU 3HAHHUSMH, TTOTYYCHHBIMHU B 00J1aCTH QU3HUKU U paTuoOU3HKH.

OIIK-1.2. JleMOHCTpUpYET YMEHHE pellaTh 3aaull, GopMyIUpyeMble B paMKax (U3UKHU U PaTUO(PU3UKY.

OIIK-1.3. FIMeeT HaBBIKK HCIIOJIB30BAHUS OCHOBHBIX TIOHSATHH, TEOPEM, 3aKOHOB (PM3UKU U Paluo(U3NKHU IS pelIeHUs 3a/1a4
npodeccnoHaIbHON SSTENFHOCTH, B TOM YHCIIe B chepe megarorndeckon 1esTenbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazngen) OIOIT: F1.0.20

2.1 TpeGoBaHus K NMpeIBapPUTEIHLHOI MOATOTOBKE 00yUYaloIIerocs:

Teopernueckas MexaHuKa

MaremaTnyeckuii aHaiInu3

BexTopHbIi 1 TEH30pHEII aHATH3

Juddepennyansable ypaBHEHUS

DNeKTpOJHMHAMHKA

2.2 JIucUUNINHBI U MPAKTHKH, 1JI51 KOTOPBHIX 0CBOEHHUE JTAHHOH TUCHHUIIMHBI (MOYJIs1) HE00X0AMMO KaK MpeallecTByolIee:

W3nyyenue BoinH

TTomynpoBOHUKOBAS 3JCKTPOHUKA

KsanroBas paxuodusuka

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MoAayJis)

OIIK-1: Cnnoco0eH npuMeHATH 6a30Bble 3HAHUA B 00,1aCTH (PH3MKH M paino(PU3NKH M HCNIOIb30BATh UX B
Npo¢ecCHOHAIBLHOM 1eITeJIbHOCTH, B TOM YHCJIe B cepe nmeaaroru4eckoi AesTeJJbHOCTH;

3HaTh:

Jus noctmxenus OIIK-1.1: TeopeTnueckie OCHOBBI, OCHOBHBIC MOHSATHS, 3aKOHBI U MOZEIH KBAHTOBOH TEOpHUU

YMmeThb:

s noctmxenus OIMK-1.2: noHUMaTh, U37araTh ¥ KPUTHYECKH aHATU3UPOBATH 0a30BYI0 HHPOPMAITHIO 10 Pa3/eily TEOPETUICCKOM
¢uzuku "KBaHTOBas Teopus'", MOIB30BATHCS TEOPETUYECKUMH OCHOBAMHU, OCHOBHBIMHU MOHSATHIMH, 3aKOHAMH U MOJICIISIMU
KBaHTOBOW TEOPUH

Baanern:

Hnst noctmxennst OITK-1.3: pusnyecknmMu 1 MaTeMaTHYECKUMH METOIaMH 00pabOTKH U aHAIT3a HHGOPMAIIHH 10 Pasaerty
Teoperndeckoit Gpuzuku "KBaHTOoBas TeopHs"; HABBIKOM PELICHHS KOHKPETHBIX (QU3HMUYECKUX 3a1a4

B pe3yiabTaTe ocBOeHNS TUCHUILINHBI 00yYAIOIINIACS J0KEH

3.1|3naTth:

3.1.1 TCOPETHUICCKUE OCHOBBI, OCHOBHBIC ITIOHATHSA, 3aKOHBI U MOJICIIA KBaHTOBOM TCOpUHU

3.1.2

3.2|Ymern:

3.2.1|moHMUMATh, H3JIaraTh U KPUTHUCCKH aHAIM3UPOBATh 0a30BYI0 HHPOPMAIIUIO 110 pa3ielny TEOPETUIECKON PU3NKU
"KBanroBas Teopus", moiabp30BaThCsl TEOPETUIECKUMY OCHOBAMHU, OCHOBHBIMU MOHSATHSIMH, 3aKOHAMU U MOJEIISIMU
KBaHTOBOU TEOpUU
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3.3|Baagers:
3.3.1|dm3udeckuMu 1 MaTeMaTHIECKUMHU METOIaMK 00pabOTKH U aHaIu3a HH(POPMAIIUH 0 Pa3eNny TeOPETUIECKOM

4. OFbEM JUCIHUIIJIMHBI (MOIY.JIsT)

O6Laa TpyooeMKoCTb

6 3ET

HKP: 6,6

Yacos 1o yue6HOMy I1aHy : 216
B TOM YHCIIE :

ayUTOPHBIC 3QHATHS :
camocTosTeNbHas padota : 44,4
9acoB Ha KOHTPOJIIb
KOHTaKTHast pabora: 144,6

138

27

9K3aMeHEI 6, 7

Buapr KOHTPOJIST B CEMECTpax:

5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOLY JIs)

Kona

HaumMeHoBaHue pa3aesioB U TEM /BI/I)I 3aHATHS/

CemecTp
[ Kvpc

Yacos

JlutepaTtypa

Pa3nen 1. Beenenne

11

O0nacTs NpUMeHeHHs KBaHTOBOH Teopuu. [lepexo oT KBaHTOBOM K
Knaccuueckoi Mexanuke. OOBEKThI, KOTOPhIC U3ydaeT KBaHTOBas Teopus. Mx
XapaKTepUCTUKHU. SIBICHUS, KOTOPbIE HE OOBSICHIIOTCS € IIOMOLIBIO
Kknaccuuecko ¢pusuku. udpakuus snexkTpoHoB. ['unoresa ne bpoiis.
BouHoBoit naket. [lyanusm: BojHa — yactuua. /JIex/

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2
013233 54 55

Pa3nen 2. MatemaTH4YecKUii annapaT KBAaHTOBOI Teopuu

2.1

Ipuanmn HeonmpeneneHHocTH. [leprogudeckne TPAHIIHBIE YCIOBHS IS
cBoOoHOI yacTuisl. [TocTpoeHue onepaTopos GU3UIECKUX BETUYUH.
BonroBast ¢pyskimsa. CTaTHCTHYECKas TPAKTOBKA BOIHOBOH (DYHKIHH.
KOMMyTaLlI/IOHHI)IC COOTHOLICHUS IJI OTICPaTOPOB (1)I/I3I/I'JCCKI/IX BCJIMYHUH.
CaoiicTBa omeparopoB (m3ndeckux BenuauH. CoOCTBEHHbIE (DYHKIUH H
COOCTBEHHbIE 3HAUCHUS ONEPAaTOPOB (HU3UIECKUX BeTH4uH. OnepaTopsl
KOOPJIMHATHI, UIMITyIIbca, SHeprun. /JIex/

J1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2
0103233 54055

2.2

ITpunuun Heonpenenennoctu. Ilepronuueckue rpaHUYHbIC YCIOBHS AT
cBoboxHoit gacTunsl. [TocTpoerne onepaTopoB GU3HIECKUX BEIHYHH.
BousHoBast ¢ynkiums. CtaTucTuyeckas TPaKTOBKA BOJTHOBOM (YHKLIUHY.
KoMMyTannoHHBIE COOTHOIICHHUS TS OTIEPaTOPOB (DI3UIECKUX BETMUYHH.
CgoiicTBa onepaTopoB guzndeckux BeanurH. CoOCTBEHHbIE (PYHKIIMU U
COOCTBEHHBIE 3HAUCHUS OIEPATOPOB (PU3MIECKUX BeIHIHUH. OTIepaTops!
KOOpPJMHATHI, UMITyJIbca, SHeprud. /TIp/

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2
013233 35455

Pazpnen 3. [Ipocreiimme 3aga4un KBAaHTOBOH TeopuH

3.1

VYpasuenue llpeaunrepa, 3aBucsiee or BpeMeHH. CTallMOHAPHOE ypaBHEHUE
Ipenunrepa. Yactuma B npocTpaHCTBE, CBOOOIHOM OT cuil. YacTHna B siMe C
0eCKOHEYHO BBHICOKMMH CTeHKaMu. YacTuna B IpsSMOYTOJIBHOM
MOTEHIUAIBHOH siMe. JIMCKpeTHBIN crekTp. YacTua B MpsIMOYTOJIBHOM
noreHuuansHo sime. HenpepsiBHbIi criekTp. IIpsmMoyroiabHbIi
MOTEHIMAIBHBIN Oapbep (TyHHeIupoBaHue). OHOMEPHBII rapMOHHUYECKUI
OCLMJIIATOP. Y CIIOBHSI OJJHOBPEMEHHON M3MEPUMOCTH (DPU3MUECKUX BETHUHH.
YpaBHEHHE HETIPEPBIBHOCTH IS INIOTHOCTH BEPOSITHOCTH HAXOXKICHUS
YaCTHIIbI B 33J]aHHBIX KoopanHaTax. KBasukinaccuueckoe apmwxenue. /Jlex/

12

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2
013923334055
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3.2

VYpasuenue llIpenunrepa, 3aBucdiiee oT BpeMeHd. CTaloHapHOE ypaBHEHHE
Ipenunrepa. Yactuia B mpoCcTpaHCTBE, CBOOOIHOM OT CHII. YacTHiia B siMe C
6ECKOHEUHO BBICOKMMHU CTeHKaMu. YacTuna B IpsMOYTrOJIbHOM
MOTeHIUANBHOH siMe. J{uCKpeTHBIN crekTp. YacTuia B mpsIMOYT OJIbHOM
noTeHuuanbHou sime. HenpepsiBHbIi criekTp. IIpsaMoyroabHbIi
HNOTEHIMAIbHBIA Oapbep (TyHHenuposaHue). OTHOMEPHBII rapMOHUYECKHH
OCLIJIIATOP. Y CIIOBUS OJJHOBPEMEHHON H3MEPUMOCTH (DU3MUECKUX BETHMUYHH.
YpaBHEHHE HENPEPHIBHOCTU JUISl ITIOTHOCTH BEPOSTHOCTH HAXO0XKJICHUS
YacTHILB! B 33JaHHBIX KoopauHaTax. KBasukinaccudaeckoe nekenue. /IIp/

10

J1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2
013233 54055

Paznen 4. HBI/l)Rel-ll/le YaCTUIbI B 110JI€ HEHTPAJBbHBIX CHJI

4.1

3ajgaua IBIKEHUS NBYX Tesl. CBeleHHe K 3a/1a4e TPeX NepEeMEHHBIX.
Paznenenne nepeMeHHBIX B CepUUECKUX KOOPJHHATAX. 3aBUCUMOCTh
BOJIHOBBIX (DYHKIHMIA OT yriioB. PaguansHoe ypaBHEeHHE. ACHMITOTHKA
paguanbHON YacTH BOJIHOBOW (yHKIWH. J[BIDKEHHE B KYJIOHOBCKOM TOJIE.
Knaccugukanus ypoBHeit sHepruii. Teopus onepaTopa MOMEHTa UMITYJIbCA.
CpoiicTBa onepaTopa MOMEHTa UMITyJIbca. /JIek/

16

J1.1J11.2J11.3J11.4
JI1.5J12.1 J12.2
01030233 54 55

4.2

3ajaua ABIKEHUA ABYX Tenl. CBeJeHHe K 3a/ade TpeX IMepeMEHHBIX.
PasyieneHne nepeMeHHbIX B ChepHIECKUX KOOPUHATAX. 3aBHCUMOCTb
BOJTHOBBIX (DyHKIHMH OT yrioB. PagnansHoe ypaBHeHHE. ACHMITOTHKA
paanaIbHOl YacTH BONHOBOH (yHKIMH. [[BIJKEHHE B KYJIOHOBCKOM IIOJIC.
Knaccudukanus ypoBHeit sHepruit. Teopus onepaTopa MOMEHTA UMITYJIbCA.
CBoiicTBa onepaTopa MOMEHTa UMIyJbca. /IIp/

10

J1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2
01030233 54 55

Paznen 5. [Ipud/n:keHHbIEe MeTOIbI KBAHTOBOI TeOpUH

5.1

Teopus Bo3MyIeHHs 0e3 BHIPOXKICHUS ypoBHEH sHepruil. Teopus
BO3MYLICHU IIPH HAJIMYHMU BBIPOXKIEHUS YpOBHEMH sHepruil. Bapuanuonssiit
HOpUHLMIL. MeToJ| KaHOHHYEeCKUX IpeodpazoBaHuii. MexaToMHbIe
B3auMoeHcTBusL. /JIex/

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2
013233 54 55

5.2

Teopus Bo3MyIeHHs 0e3 BHIPOXKICHUS ypoBHEH sHepruil. Teopus
BO3MYLICHUS IIPH HAJIMYMU BBIPOXKIEHUS ypOBHEH sHepruil. Bapuanuonssiit
HOpUHIUIL. MeToJ| KaHOHHYEeCKUX IpeodpazoBaHuil. MexaToOMHbIE
B3aumoeictaust. /TIp/

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2
013233 54 55

Pa3nen 6. Teopusi mpencraBJieHuid

6.1

KoopaunaTHOe npericTaBieHne. DHEPreTHIeCKOoe IPEICTaBICHNUE.
NmnynscHoe npeactasinenue. Ckobounsle o0o3Hauenus upaka. [Tonstue 06
YHHUTapHBIX IIpeodpa3oBanusax. [Ipencrasienne llpenunarepa.
IIpencrasnenue I'eiizendepra. [Ipencrapnenue Jupaka (IIpencrasienue
B3ammozericTBus). [IpencraBnenne uncen 3anonHeHns. OnepaTopsl
POXACHUSA, YHUYTOXKCHUA, YHUCJIa YaCTHULL. Haxoxcaeﬁne OHEPreTUICCKOTrO
CIIEKTPa TapMOHHIECKOTO OCHMILIATOPA B IPECTABICHUH YHCEIT 3aM0THEHHS.
HaxoxeHue BOJHOBBIX (pyHKIUI FapMOHUUYECKOTO OCLMIIIATOPA B
IPE/ICTaBICHUH YHCell 3aM0aHeHNs. HaxoxIeHne SHepreTHUeCKOro CreKTpa
AHTapPMOHMYECKOTO OCIIIIIATOPA B IIPEACTABICHUH YHCEI 3aII0THCHNUS.
Cucrema TapMOHHNYCCKUX OCHUJIIATOPOB B IMPCACTABICHUUN YNUCEIT
3anonHeHus. /Jlex/

J1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2
01032335405

6.2

Koopaunathnoe npezncrasieHre. DHepreTHUECKoe NpeJICTaBICHHUE.
HmnynscHoe npeacrasinenue. Ckobounsle o6o3Hauenus dupaka. [lonsartue 06
YHUTapHBIX IpeoOpazoBanusx. [Ipeacranenue llpeaunrepa.
IIpencrasnenue I'eiizen6epra. [Ipencrasnenne Jupaka (Ilpencrasinenue
B3anMozelcTBus). [Ipencrasnenue yucen 3amnoaHenus. OnepaTopsl
POXKIICHHS, YHUYTOXKEHUS, YUCiIa yacTull. HaxoxieHne 3HepreTH4eckoro
CIIEKTpa FapMOHUUYECKOI0 OCLUIUIATOPA B IPEACTaBICHUH YUCEIT 3aTI0THEHHUSL.
HaxoskeHre BOJHOBBIX ()yHKIMHA TapMOHIYECKOTO OCIMILIATOPA B
MpeCTaBIeHUH YKcell 3anoiaHeHus. HaxoxneHre s3HepreTHueckoro crekTpa
AQHrapMOHUYECKOT0 OCHWIIIATOPA B IPEICTABICHUH YHCEN 3alI0JTHEHUS.
CucrteMa rapMOHUYECKHUX OCLIUIIISITOPOB B MIPECTABIECHUH YUCEI
3anonHenus. /Cp/

9,7

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2
013223334055

Pasnea 7. Teopusi KBAHTOBBIX NIEPEX010B
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7.1

Teopus BO3MyIEHHH, 3aBUCAIINX OT BPEMEHU. AMabaTUIeCKOE BKIIIOUCHUE
B3anMOeHcTBYA. BHe3amHoe BKIIIOUeHNE B3aUMOICHCTBHS. DIIEKTPOHHBIN
pacnap. ITozutponHslil pacnaj. Bo3myleHue B BUIE CTYIIEHbKU.
I'apmonmyeckoe Bo3MyIieHue. [IpuHIMIBI TOCTPOSHHUS MPaBI 0TOOpA.
Boz0yxeHne atoma npoJieTaromei Tsokenoi yactunei. Bzanmopelicteue ¢
3IIEKTPOMArHUTHBIM H3JTydeHreM. BepositHocTh mepexoya P_m —> .
JIIMHHOBOJIHOBOE NPUOIIKeHHE. JJUMONBHBIN 3JICKTPHUYECKHI MOMEHT
nepexona m —> | (d_m,l). BepositHocTh HcycKkauus pOTOHA B SANHHUILIE
TeJIeCHOTO yria. BeposTHOCTE morionieHus (GOTOHA B €MHHLE TEIECHOTO
yria. BeposTHOCTb HCIyCKaHUsl OJHOro (oToHA. BeposSTHOCTh MOIIOMEHUS
onHoro ¢oroHa. CioHTaHHOE U3ay4eHue (POTOHOB. HAYyIIMPOBaHHOE
nznydenue GoroHos. [IpaBuia oTGopa A1 UCIIyCKaHHS CBETa aTOMOM. Bpems
JKM3HU BO30YXIeHHOTO cocTosiHMS. LIIupuHa SHepreTHIecKux JTMHUH
COCTOSIHUH C KOHEYHBIM BpeMeHeM KU3HU. /JIek/

10

J1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2
013233 54055

7.2

Teopust BO3MYIIIEHHH, 3aBUCAIINX OT BpeMEHU. ATnabaTnieckoe BKIIOUYCHUE
B3aMMOeicTBYA. BHE3ammHoe BKIIIOUEHNE B3aUMOICHCTBHS. DIIEKTPOHHBIH
pacnan. [To3uTpoHHI pactan. Bo3myllieHHe B BU/E CTYIICHBKH.
T'apmoHnueckoe Bo3MynieHue. [IpHHIMIBI TOCTPOSHHS IPaBUII OTOOpA.
Bo3z0yxneHue atoma nposieTaromuiel Tsokennoi yactunei. Bzaumoneiicteue ¢
3IIEKTPOMArHUTHBIM H3IydeHHeM. BepostHocTs nepexoma P_m —> |.
JITHHHOBOJHOBOE NPUOIMOKEHHE. [IUMONBHBII JEKTPHUISCKU MOMEHT
nepexoma m —> | (d_m,l). BepositHocTh ucyckanust pOTOHA B €ANHHUIIE
TeJIECHOT0 yriia. BeposTHOCTS noriiomneHus ¢GoToHa B €MHHILE TEJICCHOIO
yria. BeposiTHOCTh HCIyCKaHUs OTHOTO ()OTOHA. BeposSTHOCTD OTIIOMEHUS
onHoro ¢oroHa. CioHTaHHOE n3ny4yeHue GpoToHoB. MHAYIIMpOBaHHOE
n3irydenue ¢potoHoB. [IpaBuia oTOéopa IS HCITyCKAHMS CBETa aTOMOM. Bpemst
JKH3HU BO30YXKIECHHOTO cocTOsiHMS. [IIupuHa SHEPreTUIECKIX THMHHUM
COCTOSIHHU# C KOHEYHBIM BpeMeHeM ku3Hu. /Cp/

10

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2
013233 54 55

Pa3nen 8. ToxkaecTBeHHbIE YaCTHIIBI

8.1

OcHosHble nonoxenus. epmu - cratuctuka. bose - cratuctuka. ATom
renusi. CriuH. Oneparop cnivHa. BropuuHoe KBaHTOBaHUE CUCTEM C
TOKIECTBEHHBIMHU YacTUIAMH (TIPEICTABICHUE YUCEI 3aII0JIHEHHUS ).
Cratuctuka bose. BropnuHoe KBaHTOBaHHE CHCTEM C TOXKECTBEHHBIMU
YacTUlaMu (NpeAcTaBIeHUe Yuce 3anoaHeHus ). DOHOHBI.
OnexrpomarautHoe nojue. Ctaructuka @epmu. DeKTPOHbBI. Y paBHEHHE
Xaprpu-®oxka. Ypasuenue Xaprpu-dPoka-Crnotepa. YpasHenue Tomaca-
®epmu. [lepuonuueckas cucrema MeHnaeneeBa. XuMHU4yecKasi CB3b,
MoJeKyJbl. /JIex/

10

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2
013233 54 55

8.2

OcHosHble nonoxenus. epmu - cratuctuka. bose - cratuctuka. ATom
renusi. CriuH. Oneparop cnivHa. BropuuHoe KBaHTOBaHUE CUCTEM C
TOKIECTBEHHBIMHU YaCTUIIAMH (TIPEICTABICHUE YMCEIT 3ATI0OTHEHHS).
Cratucruka bose. BropnuHoe KBaHTOBaHHE CHCTEM C TOXKIECTBEHHBIMU
YacTUlaMu (NpeAcTaBIeHUe Yuce 3anoaHeHus ). DOHOHBI.
OnexrpomarautHoe noje. Craructuka @epmu. DeKTpoHbI. Y paBHEHNE
Xaprpu-Poxka. Ypasuenue Xaprpu-dPoka-Crnatepa. YpasHenue Tomaca-
®epmu. [lepuoauueckas cucrema MenaeneeBa. XuMU4ecKast CBsI3b,
Mosnexyisl. /TIp/

10

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2
013233 54 55

8.3

OcnosHeble nonoxenus. epmu - cratuctuka. bose - cratuctuka. ATom
renusi. Crimd. Oneparop cnivHa. BropuuHOe KBaHTOBaHUE CHCTEM C
TOKICCTBEHHBIMHU YaCTUIAMH (TIPEICTABICHUE YUCEIT 3aII0JIHEHHUS ).
Cratucruka bose. BropnuHoe KBaHTOBaHHE CHCTEM C TOXKIECTBEHHBIMH
YacTUIaMu (NpeACTaBICHUE YHCeN 3anoHeHus ). DOHOHBI.
OnexrpomarautHoe noje. Craructuka @epmu. DeKTpoHbI. Y paBHEHNE
Xaprpu-Poxka. Ypasuenue Xaprpu-dPoka-Crnatepa. YpasHenue Tomaca-
®epmu. [lepuoauueckas cucrema MenaeneeBa. XuMU4ecKast CBSI3b,
MoJekyisl. /Cp/

10

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2
013923334055

Pa3nen 9. Teopus paccessHust
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MHWHOBPHAYKH POCCHUU

\,} denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuminasl "KBaHToBas Teopus” M0 HanpaBlIeHUIO NOATroToBKH (crermanbHoctd) 03.03.03

"Pagmodmsuka" HanpasieHHOCTH (Tpodrmio) TerekoMMyHHKAIMOHHbBIE CHCTEMBI M HH(OPMAIIMOHHBIE TEXHOJIOTHH cTp. 7

®I'bOY BO «Uenl ' V»

9.1 OO1mue NoNoXeHus!, HIOCTaHOBKA U TUIIBI 33/1a4 B KBAHTOBOI TEOPUU 7 8 J1.1J11.2 J11.3 J11.4
paccestHust, BUAbI paccesausi. OCHOBHBIE XapaKTEPUCTHUKH IIpoliecca JI1.5J12.1 J12.2
paccesHUs: aMIUIUTYya, da3a, cedueHre. bopHOBckoe NpUONIMKEHUE B TEOPUH 013233 54055
paccestaus. HuskosHepretudaeckoe paccesiHue. PaccesHue npu BBICOKHX
sneprusix. ®opmyna Pesepdopaa. /Jlex/

9.2 OO1mue NoNoXeHuUs, HIOCTaHOBKA U TUIIBI 33/1a4 B KBAHTOBOU TEOPUU 7 8 J1.1J11.2 J11.3 J11.4
paccestHust, BUAbI paccesausi. OCHOBHBIE XapaKTEPUCTHUKH IIpoliecca JI1.5J12.1 J12.2
paccesHUs: aMIUIUTYya, da3a, cedueHue. bBopHOBckoe NpUONIMKEHUE B TEOPUH 013233 54055
paccestaus. HuskosHepretudeckoe paccesiHue. PaccesHue Ipu BBICOKHX
sueprusix. opmyna Pesepdopaa. /TIp/

9.3 OO1mue NoNoXeHuUs, HIOCTaHOBKA U TUIIBI 33/1a4 B KBAHTOBOI TEOPUU 7 7 J1.1J11.2 J11.3 J11.4
paccestHust, BUAbI paccesausi. OCHOBHBIE XapaKTEPUCTHUKH IIpoliecca JI1.5J12.1 J12.2
paccesHUs: aMIUIUTYya, da3a, cedueHre. bBopHOBcKoe NpUONMKEHUE B TEOPUH 013233 54 055
paccesaus. HuskosHepretudaeckoe paccesiHue. PaccesHre Ipu BBICOKHX
sneprusix. Dopmyna Pesepdopmaa. /Cp/

Paznen 10. KBa3upeasiTuBHCTCKAasi KBAHTOBAsl TeOPUS

10.1 |YpaBuenue Kneiina — ['opnona. CB060JHOE JBHKEHHE YACTHIIBI C HYJICBBIM 7 6 JI.1J11.2 J11.3 J11.4
cnuHOM. YpaBHeHue Jlupaka. CBOOOJHOE ABIIKEHUE JIEKTPOHA. JI1.5J12.1 J12.2
PensTuBUCTCKHE MONIPABKY K IBIKEHUIO YJIEKTPOHA B 3JIEKTPOMArHUTHOM 2132235435
nose. ATOM BO BHEIIHEM MarHUTHOM Toiie. Dddekt 3eemana. ATOM BO
BHEIITHEM dJieKkTpuueckoM noje. p ekt [lrapka. /Jlex/

10.2 |YpaBuenue Kieitna — I'oprona. CBoO0IHOE JBHKEHHE YaCTHUIIBI C HYJIEBBIM 7 7,7 [JI1.1J11.2JI1.3JI1.4
crimHOM. YpaBHenue [[upaka. CBoOOIHOE IBIKEHUE DIIEKTPOHA. JIT.5J12.1 J12.2
PensTuBUCTCKUE ONPABKU K JIBIPKCHUIO JIEKTPOHA B 3JI€KTPOMarHUTHOM 013233 54 55
nose. ATOM BO BHEIIHEM MarHUTHOM nosie. D¢ dekt 3eemana. ATOM BO
BHEIIIHEeM 3JiekTpudeckoMm mojie. Dddekr [Irapka. /Cp/

Pa3nen 11. Unasi konTakTHas pabdota
11.1 |MuHauBHOyalbHBIC KOHCYIBTAIIUH, TEKYIINH KOHTpOIb /MTKP/ 6 3,3 |JIL.1J11.2J11.3J11.4
JI1.5J12.1 J12.2
0152032335455
11.2  |MHauBHIyaNbHBIC KOHCYIBTAIIUH, TEKYIINH KOHTpOb /MKP/ 7 3,3 |JIL.1J1.2J11.3J11.4
JI1.5J12.1 J12.2
015232335455
6. ®OH/1 OIIEHOYHbBIX CPE/ICTB
6.1. Ilepeuens BUIOB OLEHOYHBIX CPEACTB
Tect

OT4eTsl 1o 3a1a49aM (IO MPAKTUIECKUM 3aHSATHSIM)

Konrponbnas padota
Bormpocs! k 3K3aMeHy

6.2. TunoBbie KOHTPOJIbHbIE 32JaHHS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

3aga4u K MPaKTUYECKUM 3aHATUSAM U IPUMEpP BapHaHTa KOHTPOJIBbHOHN paboThl IpeacTaBieHbl B DOHIE OLEHOUYHBIX CPEACTB
MPOMEXKYTOYHOH aTTecTaluu 1o aucuuiuinHe "KBaHroBas Teopus".

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHHUA /5 POMEKYTOYHOMH aTTecTAlNU

Bomnpocs! k sx3ameny (6 CEMECTP)

1. O6nacTe NpUMEHEHHSI KBAHTOBOW MeXaHUKHU. [lepexos 0T KBaHTOBOM K KJIaCCHUECKONH MEXaHHUKE.

2. OOBeKTHI, KOTOPBIE U3y4aeT KBaHTOBasi MeXaHUKa. X XapakTepucTuKy.

3. SIBneHus, KOTOpBIE He OOBACHSIOTCS C TIOMOIIBIO Kiaccuieckor Gpu3nku. SIBnenue Gpotoadpexra. PoTOHHAS TEOpHs CBETA.
4. SIBneHusi, KOTOPbIE HE OOBSCHSIIOTCS C MOMOIIBIO Kilaccudeckoil pusuku. Dpdexr Komnrona.

5. SIBneHus1, KOTOpBIe He OOBACHSIOTCS ¢ TIOMOIIBIO Kiaccudeckor Gpusnku. Onbit Ppanka-I'epua.

6. Iudpakuus snekrpoHos. 'mnoresa ne bpoiinsa. BoaHoBol naker.

© ®I'bOY BO «Yenl 'Yy




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
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«HensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)
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OI'BOY BO «Henl'V»

7. Qyanusm: BoiaHa — yactuna. [IpuHIun HeonpeaeaeHHOCTH.

8. [leproanveckre rpaHUYHBIC YCIOBHS JIs1 CBOOOHOW YaCTHIIBI.

9. IToctpoeHue onepaTopoB (PU3NUECKUX BETHUHH.

10. BonnoBast ¢pyHkius. CTaTHCTHYECKAs TPAKTOBKA BOJHOBOH ()YHKIIHH.

11. KoMMyTannoHHbIe COOTHOLICHUS JUIS ONIEPaTOPOB (PU3UUECKUX BEINYKH.

12. CpoiicTBa 0nepaTopoB (GU3MUECKUX BEIHUMH.

13. CobOcTBeHHBIC (GYHKIIUH U COOCTBEHHBIC 3HAUCHHSI OTIEPATOPOB (PU3UUECKUX BEIUYHH.

14. OnepaTopbl KOOPAUHATHI, UMITYJIbCA, SHEPTUU.

15. Tlpocreiimme 3anaun KBAaHTOBOM MexaHukH. Y paBaenue lllpennnrepa, 3aBucsiiiee OT BpeMEHN.

16. IIpocTeiimue 3a1aun KBaHTOBOW MexaHuku. CranuoHapHoe ypaBHeHue [peaunrepa.

17. Mlpocreiimne 3a1aun KBAHTOBON MEXaHUKHU. YacTHlla B IPOCTPAHCTBE, CBOOOTHOM OT CHIL.

18. TIpocTeiimue 3a1a4u KBaHTOBOM MexaHUKH. HacTuia B siMe ¢ 0ECKOHEYHO BHICOKUMH CTEHKaMHU.

19. Ilpocreiimue 3a1aun KBAHTOBOM MeXaHHUKH. YacTuIa B MPsIMOYTOJIFHOM MMOTEHINATBHON siMe. JIUCKPETHBIH CIIeKTp.
20. IIpocreiimue 3a1aun KBAaHTOBOM MeXaHUKHU. YacTHLa B IPSMOYToJIbHON NOTEHIIMAIBHOH ssMe. HelpephIBHBIH cHEeKTp.
21. IIpocreitmue 3aga4m KBaHTOBON MeXaHUKHU. [IpsSMOYTOIpHBIN MOTEHIINATBHBIN Oapbep.

22. OpHOMEPHBIH TaApMOHUYECKUH OCIUIIIATOP.

23. JIBmKeHHe 4acTHUIbI B IIOJIe LEHTPAJIbHBIX CUJL. 3aaua JIBM)KEeHHUs NBYyX Tes. CBeneHue K 3a7a4e TpeX MepeMeHHBIX.
24. JIBmxeHye 4acTHIb! B [10JI€ LIEHTPaJbHBIX CUIL. Pa3/ienieHne nepeMeHHbIX B chepuuecKuX KOOpIHUHATaX.

25. JIBMKeHHE YaCTHIIBI B TIOJIE IIEHTPAIbHBIX CHJI. 3aBUCHMOCTH BOJHOBBIX (DYHKIIHI OT YTJIOB.

26. JIBrKeHHe YacTHILBI B [10JI€ LIEHTPaIbHBIX CHJI. PasuanbHoe ypaBHEHHE.

27. JIBMKeHHE YaCTHIIBI B MOJIC IEHTPAJIBHBIX CHJI. ACHMIITOTHKA PaJMalIbHON YaCTH BOJTHOBOW (DYHKITUH.

28. JIBrKeHHe YacTHLBI B [10JI€ LIEHTPAIbHBIX CHJIL. JIBI)KEHME B KYJIOHOBCKOM IIOJIE.

29. JIBmKeHHEe YaCTHIIbI B TIOJIe IEHTPaIbHBIX cuil. Knaccudukaius ypoBHE#H SHEpTuii.

30. Teopust orepaTopa MOMEHTa UMITYJIbCA.

31. CpoiicTBa onepaTopa MOMEHTA UMITYIIbCa.

32. Yci1oBus OZHOBPEMEHHON U3MEPUMOCTH (DU3UIECKUX BEIHUMH.

33. YpaBHEeHHE HEMIPEPBIBHOCTH IS INIOTHOCTH BEPOSITHOCTH HAX0)K/ICHUS YAaCTHILIBI B 331aHHBIX KOOPIMHATAX.

34. IIpuOnuxeHHbIE METO bl KBAHTOBON MeXaHUKU. TeopHs BO3MYLICHUs 0e3 BBIPOXKACHUS YPOBHEl SHEPruid.

35. TIpubnmkeHHbIE METO/Ibl KBAHTOBON MEXaHUKHU. Teopus BOSMYILECHHS IPU HAJTMYHH BBIPOXKICHHUS YPOBHEH SHEPIH.
36. IIpubnuxeHHbIe METO/Ibl KBAHTOBOH MEXaHUKU. BapuallnoHHbIH IpUHITHIIL

37. TlpubnnkeHHbIE METOIbI KBAHTOBOH MEXaHUKH. MeTo/I KAHOHHYECKUX TIPeoOpa3oBaHuii.

38. Teopus npexncrasaenuii. KoopanHatHoe npeacTaBiieHHE.

39. Teopus npeacTaBieHU. DHEPreTHYECKOE MPeICTaBICHUE.

40. Teopus npencrasieHni. IMnynbcHOE MpecTaBIEHUE.

41. Teopust npezcrasienuit. CkodbouHble 0003HaueHus J(upaka.

42. Teopust npencraBiennii. [loHsTHE 00 YHUTAPHBIX NPEOOPAa30BAHUSIX.

43. Teopus npeacrasienuid. [lpencrasnenue lpenunrepa.

44. Teopus npezcrasienuid. [Ipeacrasnenue ['eitzenbepra.

45. Teopust npencrasnenuii. [Ipeacrasnenue upaka (IIpencraBnenne B3auMoACHCTBHS).

46. IpexacrasieHue gucen 3amoHeHust. OnepaTopsl pOXKISHUs, YHHITOKESHHUS, YUCIIa JaCTHI.

47. HaxoxJeHUE SHEPreTHYECKOro CIIEKTPa FapMOHNUYECKOTO OCLIMIIIATOPA B IPECTABICHUH YHCET 3aII0JIHEHUSL.
48. HaxoxaeHue BOJTHOBBIX (DYHKIHHA rapMOHHYIECKOTO OCHMIUIATOPA B IPEACTABICHHN YUCET 3alI0THEHUSL.

49. HaxoxJeHUE PHEPreTHYECKOTr0 CIIEKTPa aHIAPMOHUUECKOTO OCHUIUILITOPA B IPEACTaBICHUH YHCET 3alI0THCHUSL.
50. Cucrema rapMOHMYECKUX OCUMIIIISITOPOB B MIPECTABICHUH YHCEI 3aII0JTHEHUS.

Bomnpocsl k sk3ameny (7 CEMECTP)

1. OcHOBHBIE TTOJIOXKEHHS (AKCHOMBI) KBAHTOBOH MEXAHHKH.

2. Cnoco6 nocTpoeHust ONepaTopoB B KBAHTOBOM MEXaHUKE.

3. YciioBus 0HOBPEMEHHOH N3MEPUMOCTH (PU3NYECKHUX BEJINUUH.

4. Teopusl KBaHTOBBIX IIepexon0B. Teopus BO3MYILECHUI, 3aBUCAILUX OT BPEMEHHU.

5. Teopusi KBAHTOBBIX TIEPEX0I0B. AnabaTHYECKOE U BHE3AMTHOE BKIIIOYCHUE B3aUMOJICHCTBUSI.
6. Teopus KBaHTOBBIX N1E€PEXOOB. DIEKTPOHHBII U MO3UTPOHHBIH pacnaz.

7. Teopusi KBAaHTOBBIX IIEpeX010B. Bo3MyllleHNe B BUIE CTYNIEHBKU.

8. Teopust KBaHTOBBIX IEPEX00B. ['apMOHUUECKOE BO3MYILIEHHE.

9. Teopus KBaHTOBBIX NEPEXOJ0B. [IpHHIUIBI TOCTPOEHUS IPaBUII 0TOOPA.

10. Teopust KBaHTOBBIX ITepexoa0B. Bo30yxaeHne aromMa IpoJIeTalonel TSHKEIOH YacTHIISH.
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11. Teopust KBAHTOBBIX IIEPEX0I0B. B3aumo ieiicTBrE ¢ 3IIEKTPOMarHUTHBIM H3IydeHrneM. BepositHocTh iepexoaa P_m —> |
12. Teopust KBAaHTOBBIX MEPEX0I0B. B3anMoeiicTBHE C 3JICKTPOMArHUTHBIM U3JTy4eHUEeM. JITMHHOBOIHOBOE MPUOIHKEHHE.
13. Teopust KBAHTOBBIX MEPEXOI0B. JIUIONBHBIN IICKTPUYCCKHUIT MOMEHT miepexoaa m —> | (d_m,l).

14. BeposATHOCTH UCITyCKaHUS (JOTOHA B SAMHUIIC TEJICCHOTO yIJIa.

15. BeposarHocTs norionieHus: GOTOHA B €MHUIIEC TEJIIECHOTO yIJIa.

16. BepoSTHOCTb UCITyCKaHHS OJJHOTO (POTOHA.

17. BeposATHOCTH MOTJIOLICHUS] OJJHOTO (POTOHA.

18. CrioHTaHHOE U3Iy4eHHEe (OTOHOB.

19. UupyuupoBaHHOE U3Iy4eHHE (HOTOHOB.

20. ITpaBuna oTOopa /I HCITyCKaHUs cBeTa aToMOM. [1iockast BoJHa.

21. TIpaBuia oT6Opa AJIs MOTIIOIICHHS CBETa aTOMOM. [10cKas BoyiHa.

22. IlpaBuia oTOopa ISt MOTJIOIIEHHs cBeTa aToMoM. KpyroBas nossipusanusi.

23. Bpemst ®u3HHA BO30YXKACHHOTO COCTOSHHUS.

24. IlluprHa SHEPreTUYEeCKUX JIMHUH COCTOSHUI ¢ KOHEYHBIM BPEeMEHEM JKHU3HH.

25. ToxxaecTBeHHbIe YacTHIIbl. OCHOBHBIE MTOJIOKEHUS.

26. ToxxaecTBeHHbIE YacTHIIBL. DepMHU - CTATUCTHKA.

27. ToxxnecTBeHHbIE YacTHLBL. bo3e - craThcTHKa.

28. Arom renus. [Taparenuii.

29. Atom remusi. OpTorenui.

30. CouH. Oneparop cnuHa.

31. Bropu4HOoe KBaHTOBaHHE CHCTEM C TOXAECTBEHHBIMHU YacTUIIaMHU (IIpe/ICTaBIeHre dncen 3anoinaenus). Ctaructuka bose.
32. Bropu4Hoe KBaHTOBaHUE CHCTEM C TOXKJECTBEHHBIMH YaCTUIIAMU (IIPE/CTABICHUE YHCEI 3a0dHEeHUs ). DOHOHBI.

33. Bropu4HOe KBAaHTOBAaHHE CHCTEM C TOXIECTBEHHBIMU YaCTUIIAMHU (IIPEJICTABICHNE YHUCEN 3a0THEHNUS ). DIIEKTPOMAarHUTHOE
nose.

34. Bropu4HOe KBAaHTOBAaHHE CHCTEM C TOXJIECTBEHHBIMHU YacTUIIaMHU (TIpe/ICTaBlIeHne yncen 3anoinHenns ). Ctatuctuka Oepmu.
ONEeKTPOHBL.

35. Bropu4HOe KBAaHTOBaHHE CHCTEM C TOXKIECTBEHHBIMHU YaCTUIAMHU (TIPEICTABIICHUE YHCEN 3aIOIHEHNs). Y paBHeHNE XapTpH-
doxka.

36. BropuiHoe KBaHTOBaHHE CHCTEM C TOXISCTBEHHBIMHU YacTUIIaMHU (TIPEICTABICHUE YUCEN 3armonHeHus ). CTaTHCTHIeCKOe
npubmkenue. Y paHenune Xaprpu-Doka-Cnarepa.

37. YpaBuenne Tomaca-Oepmu.

38. Ilepnonnyeckas cuctema Menzeneena.

39. Xumuueckas CBA3b. MoJieKyJIbl. ArabaTn4eckoe MpuoIHKeHHE.

40. Xumuueckas cBs3b. Mouiekyisl. JBrmkenue saep. (JBuxeHue neHTpa mace, BpalieHue, KoyuebaHue).

41. Xumudeckas cBs13b. Monekynbsl. Meton [Nalitiepa-Jlonmona. Monexyna H2.

42. Xumudaeckas cBsa3b. Monekynbsl. Meton JIKAO.

43. Xumunueckas cBa3b. Moiekyisl. Buasl cBsizeil.

44. O0mye MoJI0KeHNs, TOCTAaHOBKA U TUITBI 33/1a4 B KBAHTOBON TEOPUH PACCESHHS, BUIBI PACCESTHUSL.

45. OCHOBHBIE XapaKTEPUCTUKU IPOLECCa PACCESHUS: aMILUIUTY A, Ba3a, CeueHue.

46. bopHOBCKOE TPUOIIDKEHNE B TEOPHH PACCESHUSI.

47. Hu3K03HEpreTHYECKOE paccesiHue.

48. PaccesHue TP BBICOKHX SHEPIHUsAX.

49. ®opmyna Pesepdopaa.

50. KBasupensaTuBucTCKast KBAHTOBAsA TEOPHUs. DJIEMEHTapHbIE YAaCTUIbl B KBAHTOBOM TEOPHH.

51. KBasupenaTuBucTcKas KBaHTOBas Teopusi. Y paBHeHue Kueitna — ['opona.

52. KBasupensaTuBucTCKast KBaHTOBask Teopusi. CBOOOAHOE ABMKEHUE YACTUIIBI C HYJIEBBIM CITHHOM.

53. KBasupensaTuBucTCKasi KBaHTOBas Teopusi. Y paBHeHUe Jlupaka.

54. KasupensaTuBucTcKast KBaHTOBasi Teopusi. CBOOOIHOE ABHKEHHUE JIEKTPOHA.

55. KBasupensaTuBucTCKasi KBaHTOBasi Teopusl. PenaTuBucTCKUE MONPaBKH K JBMIKEHHIO IEKTPOHA B 3JIEKTPOMAarHUTHOM IIOJIE.

6.4. Kputepuu oneHuBaHus

Texymuit KOHTPOJIb TEOPETHYECKUX 3HAHUM U IPAKTHYECKUX HABBIKOB IIPOU3BOJUTCS Ha MMPAKTHYECKHUX 3aHATHAX B BUIE
KOHTPOJIBHBIX PaboT, a TaKXkKe B BUAE pabouuX TeTpaaei o TeMaM NPaKTUUECKHUX 3aHIATHH, KOTOPbIE CIAeT CTYACHT B TEUCHUE
cemecTpa. Homep BapraHTa BEIIIOJHEHNS KOHTPOJIBHBIX 3aaHUI Ha3HAYAETCs IPENOaBaTENIEM.

CryIeHT fomycKaeTcs K cjaue dK3aMeHa B KOHIIE CEMECTpa IIPU yCIEIIHOM BBIIOJIHEHUH MPAKTHYECKUX 3a1aHUi.
OK3aMeHallMOHHAs OLIEHKA CTABUTCSA Ha OCHOBAHUM IMCHMEHHOI'O U YCTHOIO OTBETOB II0 9K3aMEHALIUOHHOMY OUJIETY.
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DOK3aMeHallMOHHBIA OWJIET COAEPIKUT JIBa TEOPETUUECKUX BOIpoca U 3a1auy. CTyIeHTbl, KOTOPbIe YCHEITHO OTYUTAINCH B TEUCHUE
CeMecCTpa O PelICHHBIX 33/1a4ax 10 TeMaM MPaKTHUYECKUX 3aHATUH U3 MPEJIOKEHHOTO CIMCKA 3314 B METOAMYECKUX YKa3aHHUSIX K
Kypcy, OCBOOOXKAAIOTCA OT 3-r0 BOIIpoca B Ouiiere (T.€. pelIeHus 3aJauH).

Ha sk3aMeHe CTyIeHT TOTyYaeT OLIEHKY «YIOBJICTBOPUTEIBLHO» B CIydae YCHEIIHON CIAul «TEOPETHUECKOTO MHHUMYMa,
KOTOPBIH BKJIFOUAET: 3HAHKE OCHOBHBIX IMOHATHI, Ha3BaHHUE U (PU3NYECKUI CMBICI BEJIMYHH, BHJI OCHOBHBIX pacIpeeieHui 1
cooTHOIeHHH (6e3 BbIBOA), ONpEAesIEMbIX BOIPOCOM OHIIeTa.

OI1leHKa «XOPOIIO» — CTYJCHT TBEP/IO 3HACT YUeOHO-POrPAaMMHBIN MaTepuall, fpaMOTHO U TI0 CYIIECTBY MU3JIaraet ero, HO MpPH 3TOM
JIOITyCKAIOTCS HerpyOble OIIMOKY MPU BBIBOJIE POPMYJIT HIIH OTCYTCTBHE HEKOTOPBIX SJIEMEHTOB BBIBOJA.

OI1leHKa «OTIMYHO» — CTYACHT JIOJDKEH MPOJAEMOHCTPUPOBATh OTIIMYHOE 3HAHHE MaTeprala, Kak JICKIMOHHBIX 3aHATHIA, TaK U TEM,
BBIHOCHMBIX Ha CaMOCTOATENIbHOE 00y4eHHe, OTBETHB Ha 00a BoIpoca OuiieTa, BOCIIPOU3BEs COOTBETCTBYIOIINE MaTEMATHIECKUE
BBIKJIQJIKH U JIOTHYECKHE PACCYXJICHHS; 3a/1a4a JOJDKHO OBITh TIOJTHOCTBIO PElIeHa, CTYACHT MPaBUIBHO 00OCHOBBIBACT MPUHSTHIC
peLeHHUSI.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIsT)

7.1. Pexomennyemasi 1urepatypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTODBI, COCTaBUTETHN 3ariaBue WznarensctBo, ron| Pecypc

JI1.1 [Jlangay JI. JI. KBaroBast MexaHuka: MOHOTpadus Mockaa, 3BC
(https://biblioclub.ru/index.php?page=book&id=474072) Jlenunrpar :
I'ocynapcreenHoe
U31aTEeNbCTBO
TEXHUKO-
TEOPETUUECKON
urepartypsl, 1948

JI1.2 |daBbinoB A. C. KBanroBas Mmexanuka: ydyeOHOe ocoOue /st YHUBEPCUTETOB Mocksa : Hayka,
1973
JI1.3 |Tanuukuit B. M., 3agauu o KBaHTOBOI MeXaHHKe: yueOHOe mocoOue 1ist Mockaa : Hayka,
Kapnakos b. M., Koran |(pu3ndecknx crienuaibHOCTEH By30B 1981
B. U.
JI1.4 |JTanpay JI. ., JTudurmn | Kpatkuit Kypc TeopeTHuecKon GU3UKH: KYpC JICKIHHA Mocksa : Hayka, OBC
E. M. (https://biblioclub.ru/index.php?page=book&id=494680) 1972
JI1.5 |JTanpay JI. 1., JTudurun | Teopetnueckas ¢pusuka. Tom 3. KBanroBas MexaHHKa Mockaa : 9BC
E. M., IluraeBckwuii (HepensTHBUCTCKAs TeOpHsl): yueOHoe mocoOue Wznarenbckas
JLIL (https://znanium.com/catalog/document?id=369173) (dupma "dusHKo-
MaTeMaTH4yecKas

mutepatypa" (OU
3MATIJINT), 2016

7.1.2. JlonoaHuTeIbHAS IUTEPATYpPa

ABTODEBI, COCTABHTEIH 3arnaBue WznarenscTBO, rox| Pecype
JI2.1 |CoxomoB A. A. BBeneHre B KBaHTOBYIO MEXaHHUKY: MOHOTpadus Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=257427) Dusmarrus, 1958
J12.2 |bnoxunues M. U. OCHOBBI KBaHTOBOW MEXaHUKHU: ydeOHOe mocodue Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=495577) 1976

7.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TeJIEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

D1 |Jlasb [DnexTpoHHBIN pecypce] : AneKTpoHHO-0ubanoTeunas cucrema (ObC) / nznarenscto Jlans. — URL:
http://e.lanbook.com/

32 |YHuBepcureTckas 0MONnoTeKa OHNIAH [ DNEeKTPOHHBIH pecypc] : anekTpoHHo-0ubmoredHas cucrema (OBC) / OO0
Jupexrmenua ITa6mummar. — URL: http://biblioclub.ru/

33  |HOpaiit [DnekTpoHHSBIH pecypc] : 31ekTpoHHO-6nbmoTeynas cucrema (OBC) / msmarenscro FOpaiit. — URL: https://biblio-
online.ru

D4 [Znanium.com [DnexTpoHHEI pecypc] : anekTpoHHO-6ubmHoTedHast ciuctema (OBC) / Hay4uHo-n3aaTenbCckuit HeHTp
HUH®PA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [OnexTponHsiii pecypc] : anekrpoHHas 6udnuoreka / Hayd. snexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp
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7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHA

7.3.1 IIporpaMmmHoOe oGecnieyeHue

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 IlpodecconaibHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHIH KaTanor HayuyHo# Oubanoreku Yenl'Y [DnekTponHsIil pecypce] : 6a3a ganubix / Yens6. roc. yu-t. — URL:
http://library.csu.ru/ru/ - Yens6unck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : xypHast
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PesxxuM 10CTyma: TOIBKO U3 CETH
YHHUBEpCHTETa. — TeKCT : AJICKTPOHHEIH.

3. Web of Science : mymbTuancuuIuinHapHas pedepatuBHas 6a3a JaHHBIX / KOMITaHus Thomson Reuters. — Pexxum goctyma: st
3apeructpup. noias3opareneil Uenl'Y. — TekcT : 37€KTpOHHBIN.

4. Scopus : pedepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. auri. — Pexxum noctyna: st
3apeructpup. nonp3oBareneit YenlY. — TeKCT : 271€KTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. arrn. — Peskxum gocTtyma: Jis 3aperucTpup. mons3osateseit Yenl'Y.
— TeKcT : AMeKTPOHHEIH.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHUE JUCHUIIJIMHBI (MOAY JIs1)

Jlns peanuzanuy JUCHMIUIMHBI UCTIONB3YIOTCS YueOHbIe ayIUTOPUU UL [IPOBECHUS 3aHATUH JIEKIIMOHHOTO TUIIA, CEMUHAPCKOr0
THIIA, TPYNIIOBIX H MHANBHIYATbHBIX KOHCYIBTAIlUH, TEKYIIEro KOHTPOIS U IPOMEXYTOYHO aTTeCTalllH, a TAKXKe ITOMEIICHHS
JUIS CaMOCTOSATENIbHON paboThI.

Jnst mpoBeaeHNS 3aHATHH JISKIIMOHHOTO THIIA MTPEJIaraloTcst Habopbl JIEMOHCTPAIIOHHOTO 000pYA0BaHHS M Y4eOHO- HATIISIIHBIX
nocoOuii (MyIbTUMEIUIHBIC IPE3ECHTALINH).

Hcnonb3ytotes aynuropus Ne205 - untanshbiil 3am Ne3 (yueOHslil kopiyc Nel) u aynutopust Ne206 - 351eKTpOHHBIN YUTAJILHBIN 3al1
(cnernman3upOBaHHBIA MeaAManeHTp) (yaeOHsIH Kopmmyc Nel) a1t caMoCTOATENbHO paboTH CTYICHTA, OCHAIIICHHBIE
HepCOHANBHBIMU KOMIIBIOTEPAMH, MYJIBTUMEIUHHON anmapaTypoil. B ayanTopusix odecrieueH JOCTYI K pa3IndHON CIPaBOYHON
JHUTEpaType, SHIHUKIONEIUIM, ONOIHOTpadIecKnM 1 OTHOTEKCTOBBIM 0a3aM JaHHBIX, HH(QOPMAIMOHHBIM pecypcaM «HTepHeT.

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCHUTIJIMHBI (MOAY JIST)

OcBoeHue cofiepKaHus y4eOHON TUCIUIIUHBL «KBaHTOBas TEOPUS OCYIIECTBIIACTCS Ha JIEKIUSIX U IPAKTUUECKUX 3aHITHUSIX.
JlexnnoHHBIC 3aHATHA 00ECIEUNBAIOT TEOPETHIECKOE M3YUECHHE TUCIUTIIHHEL. OCHOBHBIMU METOJAMH O00yJIEHHUS SBIISIOTCS
HH()OPMAOHHO-00BACHUTENBHBIH 1 TPOOIeMHBIH. Ha nexiumsax n3naraeTcs OCHOBHOE COJEpiKaHUE TeM IIPOTPaMMBI, TIPOBOIUTCS
aHaJIN3 OCHOBHBIX MOHATUI U pacCMaTPUBAIOTCS IPUMEPHI.

JIexMOHHBII MaTepHal SIBIACTCS BAXKHBIM, HO HE €AMHCTBEHHBIM IJI YCBOCHHS yueOHO! quctummHEL. Ero o0s3aTensHo
HE0OXO0IMMO JIOMOIHUTH MaTepPUaIoM OCHOBHOH U OMOIHUTENBHON JIUTEPATyPHI 110 TEME.

INpaxTHdeckue 3aHATHS CIyKaT JUIS 3aKPEIUICHNS TEOPETHIECKUX OCHOB, N3JIaraeMbIX B JIEKIHAX. Ha mpakTHIeCKUX 3aHATHAX
o0yJaeMble OBJIa/IEBalOT OCHOBHBIMHU METOJIaMU U IPUEMaMH pelieHus 3a1ad. s IpoBeaeH s TEKYILIEro U IPOMEKYTOUHOTO
KOHTPOJIS IPOBOJMUTHCS KOHTPOIBbHAS pabOTa M 3alUTHI 3a/1a4 M0 KXKIOH TeMe MPAaKTUUeCKUX 3aHATHH. 3ammTa 3a1a9 TO TeMe
HOApa3yMeBaeT PeIIeHUE 33/1a4 U3 IIPEATI0KEHHOTO CIIICKA 3a/lad U YMEHHE OOBICHUTH X0 pemenus 1-2 3amgad u3 teMbl. Cucrema
KOHTPOJIBHBIX MEPOIPUSATUIL HOJKHA 00eceunBaTh O0BEKTUBHYIO OLIEHKY 3HaHUH U HaBbIKOB CTYAEHTOB, CIIOCOOCTBOBATh
HOBBIIEHNIO 3()(PEKTUBHOCTH BCEX BUJOB YUCOHBIX 3aHATHH.

B ciyuyae npuMeHeHus U 00YYCHUH TUCIUATLIMHEI SJICKTPOHHOTO O0YYEHUSI, TUCTAHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOIOTHIA
o0mieHre 00yYaOIINXCs M TIPEOIaBaTeNs OCYLIECTBISICTCS B PEXKUME PEalbHOTO BpeMeHH (OHIaiH-TIeKIHU (BeOUHADHI), YaThl,
BUIC0-KOH(EPEHIINH U [P.) WU OTIOKEHHOTO BpeMeHH (CHCTeMa qucTaHIrmonHoro ooy4yenus Moodle, MS Office365, ¢popymsr,
SIICKTPOHHAS [I0YTA H JIp.).

IIpu 0Oy4yenun nui ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI JJICKTPOHHOE 00YUSHNE, AUCTAaHIMOHHbBIE 00pa3oBaTe/IbHbIC
TEXHOJIOTHH IIPEyCMAaTPHUBAIOT BO3MOXKHOCTE IIpHeMa-Tiepeiadr HHPOPMAIMH B JOCTYIMHBIX U HUX (OpMax.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUPEKIECHHUE BBICIIETO 00pa3oBaHUsL

«HensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma aucuuminasl "KBantoBas Teopus" Mo HanpaBlIeHHIO TOATOTOBKH (crenuansHocTH) 03.03.03
"Pammodusnka" HanpasieHHOCTH (Tpodmtio) TerekoMMyHNKaMOHHbEIE CHCTEMBI M NH()OPMAIIHOHHBIE TEXHOJIOTHH cTp. 12
OI'BOY BO «Henl'V»

Peanu3anust AUCUUILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOI0 00yUYeHUs], TUCTaHIIMOHHBIX 00pa3oBaTeIbHbIX TeXHOIOruil (nanee — 20,
JOT) ocymectBusiercst Ha OCHOBaHUHU «I10JIOXKEHHSI O peaT3allii OCHOBHBIX U JIOMOJTHUTENBHBIX 00pa30BaTeIbHBIX IPOrpaMM ¢
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs M AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIHH B (heiepallbHOM IoCyJapCTBEHHOM
Or0PKETHOM 00pa30BaTENIHLHOM YUPEKICHUH BEICIIET0 00pa3oBaHus «UeIsOMHCKHI TOCYyJapCTBEHHBIN YHUBEPCUTET,
«[TonoxxeHus o mopsiake 3a4era 00y4aroIUMUCS 10 OCHOBHBIM NPOGECCHOHANBHBIM 00pa30BaTeNbHbIM IPOrpaMMaM BBICILETO
o6paszoBanus B DT BOY BO «YHenl Y» pe3yabTaToB OCBOSHUS B OPraHU3aLUIX, OCYIIECTBISIONIMX 00pa30BaTElbHYIO0
JeATeNbHOCTD, YIeOHBIX MPEIMETOB, KypCOB, TUCHHUIUINH (MOIyJIeH), MPaKTHK, JOTOIHUTENEHBIX 00Pa30BaTeIbHBIX IPOTPAMM»
MIOCPEICTBOM JIEKTPOHHOM HHpOpMamoHHO-00pa3oBarensHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(opc-Makop H T.I1.) IPU pealiu3aluy 00pa3oBaTeNbHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MOryT NpuMeHATh KOMIIOHEHTBI,
He BXOJUAIIHE B IePeueHb 3IEKTPOHHON HH(POPMALMOHHO- 00pa30BaTENbHON Cpebl.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCHUIITUHBI OBYYAIOINMMUCS C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbs

OcBoeHHE IUCUUIUINHBI HHBATMIAMH U JIMAMH C OrPaHUYCHHBIMU BO3MOXKHOCTSIME 3[0POBBsSI OCYIIECTBILSIETCS C UCIIOIBb30BAaHHEM
CMEIHUANbHBIX TEXHHYECKUX CPEICTB U HMH()OPMAIMOHHBIX TEXHOJOTHH, MPEAOCTaBIsAEMBbIX PecypCHBIM y4eOHO-METOAUIECKIM
LEHTPOM MO OOYYCHHIO WHBAIWIOB M JIUI C OTPAHMYCHHBIMH BO3MOXKHOCTSAMH 310poBbsi Yenl'V mo 3ampocy 006ydwaromierocs
(MOOHMIbHBIE CIICIMANBHbIE TEXHUYECKHE CPEICTBA JUIS JIMI[ C HAPYIICHUSMH 3PEHHS W C HapyIICHHEM CJyXa, acCUCTHBHBIC
HH()OPMALHOHHBIC TEXHOIOTHH).

Ilpu HeoOXOAMMOCTH jis OOYYAIOIIUXCSl C HAPYIICHUSMU 3peHHs Ha pabOuYMx MecTaxX s MPOBEACHHS MPAKTUYECKUX WIH
7ab0paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIEHHAIBHOE MPOrpaMMHOe obecreueHne (porpaMMa pPedeBOil HABUTAIMH, PEUCBbHIC
CHHTE3aTOPbI, IKPAHHBIC JIYIIbI).

B yueOHbIe ayquropun 00ecreunBacTcss OECIPEsITCTBEHHBIN JOCTYII Ui O0YYalOIUXCsl ¢ HHBAHIHOCTBIO U C OTPAHMYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI. B Kaxk10# ayTUTOpHH, I/ie 00yIal0TCs HHBAIU/IBI U JIAIA C OTPaHUYCHHBIMUA BO3MOXKHOCTSMHE 3/I0POBbS,
[PeyCMaTPUBAETCS COOTBETCTBYIOLIEE KOJIMYIECTBO MECT ISl O0YUYAOIIMXCS C YISTOM HAPYIICHUN UX 310POBbSI.

Jnst ocBOCHHS AUCHUIUIMHBI HWHBAJUIAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS MPEIOCTABISAETCS MOCTYI K
MCYAaTHBIM MCTOYHHUKAM, IMCIOLINMCS B Hay4HOI Oubmnorexe YenlVY, ¢ MOMOIIBIO ClICHHAIbHBIX TEXHHYECKUX CPEICTB; AOCTYII C
MOMOIIBIO CHEIHATBHBIX TEXHHUYECKAX M TPOTPAMMHBIX CPEACTB K OJJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (opme
3JIEKTPOHHOTO JIOKyMeHTa B (poH/e Hay4uHO# OnbOmroTekun Yenl'Y witu 31eKTpOHHO-OMOIHOTEUHBIX CHCTEMAX.
Y‘iCGHO‘MeTOﬂI/I‘{eCKHC MaTepualibl 1Jid 06yqa}0umxcs[ U3 YHuCJia UHBAJINAOB U JIMI C OI'PaHUYCHHBIMU BO3MOKHOCTSIMU 3J0POBbsI
MPEIOCTaBISIIOTCS B (HOpPMaXx, aIalTHPOBAHHBIX K OTPAHUYCHHUSIM KX 3/I0POBbSl i OCOOCHHOCTSIM BOCIPHATHS HH(OPMALHH.

I[J'lﬂ HWHBAJIMAOB U JIML C OI'paHUYCHHBIMU BO3MOXXHOCTAMMU 3JOPOBbs OCBOCHUC TUCHUIIMHBI MOXKET 6blTb YaCTUYHO WJIH ITOJIHOCTBIO
OCYILECTBIICHO C MCIIOJIb30BaHUEM IHCTAHIHOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.

IIpu mpoBegeHUM NPOMEXKYTOYHOH AaTTECTAMM [0 AUCLMIUIMHE OOYy4aloMMCS C WHBAJIUAHOCTBIO U C OTPaHUMYCHHBIMU
BO3MOXKHOCTSIMH 3[JOPOBBsSI OOECIIEYMBACTCSI M0 WX 3asBJICHHUIO MPEIOCTABICHHE B IOCTYIHOW (OpME B 3aBHCHMOCTH OT HX
UHIUBUAYAJIbHBIX OCOOCHHOCTEH MHCTPYKIMH O IOPSAKE MPOBEIACHUS NPOMEXYTOUHON aTTeCTalluy, OLEHOYHBIX CPEICTB U
BO3MO)KHOCTH OTBETOB Ha 3ajaHus (MMCbMEHHO Ha Oymare, HAOOp OTBETOB HAa KOMIIBIOTEpE, NHCbMEHHO mpudToM Bpaitms, ¢
HCIOJIB30BAHHEM YCIYT aCCHCTEHTA, YCTHO).

Ipu npoBeneHUH TPOLIEAYPhI OLICHUBAHUS PE3YJIbTATOB O0YUYCHHST HHBAIMIOB M JIUIl C OTPAaHUYCHHBIMI BO3MOXXHOCTSIMHU 3/I10POBbS
[peyCMaTPUBAETCS UCIIONb30BaHUe IpeaocTaBieHHbIX Yenl'V win coGCTBEHHBIX TEXHHIECKHX CPEACTB, HEOOXOMMBIX UM B CBSI3H
C UX UHAUBUYaJIbHBIMH OCO6CHHOCT$IMI/I. le/l HCO6XOI[I/IMOCTI/I HUHBaJIMAaM U JIMIaM € OTpaHU4YCHHBIMU BO3MOKHOCTIAMU 3J0POBbSL
MPEIOCTABILIETCS OMOIHUTEIBHOE BPEMsI [UTsl IOJrOTOBKH OTBETA HA 3aaHMs, IPOLEeAypa OLCHUBAHKS PE3YIbTATOB 00yUICHHS 110
JAUCHUIUIMHE MOXKET MPOBOAUTHCSA B HECKOJIBKO 3TAIlOB.

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUA

\,} ®denepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
Y4pEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapcrseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuuruinasl "KBaHToBas Teopus” M0 HampaBIeHUIO NOAT0TOBKH (crenuansaoctu) 03.03.03
"Pammodusnka" HanpaBieHHOCTH (Tpodmto) TernekoMMyHNKaMOHHbEIE CHCTEMBI M HH()OPMAITMOHHBIE TEXHOIOTHH

®I'BOY BO «Henl Y»

ctp. 13

PaGouas nporpaMmma JUCUMILIUHBI (MO1YJIs1) 0100pPeHAa U PEKOMEH/10BaHa:

IIpopekTop mo yueOHoit pabote yTBepkaeHo 27.02.26

YueHBIM COBETOM (PU3NIECKOTO (PaKyIbTETa

IIporokon 3acemanus Ne 04 ot 05.02.2026

Ilpencenarens YyeHnoro copera

(uznueckoro akynpTeTa COTJIaCOBaHO

3acenanueM kadeapsnl o01Iel U TeOpeTHYECKOH PU3UKH

IIporokon 3acenanus Ne 06 ot 05.02.2026

3aBenyromuit kagenpoit COrJ1acOBaHO

ABTOD (COCTaBUTEIIb)

A.A. CamamaTtoB

M.A. 3arpebun

A. E. Maiiep

M. JI. Munnep

Crpykrypa padoueii nporpaMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Heal ¥V» ot «13»

anpes 2021 r. Ne 274-1

© ®I'BOY BO «Henl'V»






