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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II) JUCIHUILINHBL «KBaHTOBas TCOpUs» COCTOUT B 06y‘IeHI/II/I OCHOBaM KBaHTOBOM TCOpHH.

OCHOBHBIE 33J1a4U JUCITUTUTHHBI:

- I3y4YeHHEe OCHOB KBAHTOBOW TEOPUH, OCHOBHBIX MOHSATHH, 3aKOHOB U MO/IeJiell KBAHTOBOW TEOPUH;

- U3y4eHHe MaTeMaTHIEeCKOro alapara KBaHTOBOI Teopuy;

- IOJTY4YCHNEC HAaBbIKOB PCIICHUS 3a/1a4, CBA3aHHbIX C KBAHTOBBIMU CUCTEMAaMHU.

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

OIIK-1.1. O6nanaer 6a30BBIMH 3HAHHUSMH, MTOJYYCHHBIMHU B 0071aCTH QU3HUKU U paguoU3UKH.

OIIK-1.2. JIeMOHCTpHUpYET YMEHUE PellaTh 3a1auu, GOopMyIUpyeMble B paMKax (GU3UKH U paJHOPU3UKY.

OIIK-1.3. VimMeeT HaBBIKK HCIIOJIB30BAHUS OCHOBHBIX OHSATHI, TEOPEM, 3aKOHOB (PM3UKH U patuo(U3NKHU s pELIeHHU s 33124
npodeccnoHaNbHON ASSTENFHOCTH, B TOM YHCIIE B chepe Meaarornieckoi AesTeIbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.20

2.1 TpeOGoBaHus K MpeIBAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

TeopeTrnueckas MexaHUKa

MareMaTH4ecKHii aHaau3

BexTopHBIit 1 TEH30PHEIN aHATH3

Juddepennuanbable ypaBHEHUS

OJeKTpoArHAMHKA

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TAaHHOUH TUCHHMIUIMHBI (MOAYJIs1) HE0OX0AUMO KaK MpeallecTBYyolIee:

N3ny4yenue BonH

[MonynpoBOJHUKOBAS IEKTPOHUKA

KBanrosas pannodusuka

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

OIIK-1: Cnioco0eH npuMeHATH 6a30BbIe 3HAHUA B 00/1acTH (PU3UKH U PaAMO(DH3UKH H HCI0JIL30BATh X B NPodecCHOHAILHOI
AesiTeJIbHOCTH, B TOM YHCJIe B cepe MeJaroruiecKoi 1esTeJbHOCTH;

3HaTh:

Jst noctrxenust OIIK-1.1: TeopeTnueckue 0OCHOBBI, OCHOBHBIE MOHATHS, 3aKOHBI M MOJIETIN KBAaHTOBOM TeOpHUU

YMmern:

Jns moctmxenust OIIK-1.2: moHMMaTh, M31araTh ¥ KPUTHYECKH aHAITM3HPOBATh 6a30BYI0 MHGOPMAIIHIO IO pa3/ely TeOpeTHIecKoit
¢m3ukn "KBaHTOBas TeOpHs", MOJIB30BATHCS TEOPETHIECKIMU OCHOBAMH, OCHOBHBIMHU MOHATHSAMH, 3aKOHAMH U MOZENSIMH KBaHTOBOM
TEOpUU

Buaanern:

Jns nocrmxenus OIIK-1.3: puznyeckumu 1 MaTeMaTH4eCKUMHU METOAaMHu 00pabOTKH U aHaIN3a MH(OPMAIIKH 110 pa3ieTy
TeopeTnyeckoi Gpusnku "KBaHToBast TeOpus"; HABBIKOM PELICHHS KOHKPETHBIX (GU3MUECKUX 3a1a4

B pe3yabTaTe 0cBOGHMS AMCHUIIIMHBI 00yYaOLIMiics q0/KeH

3.1|3narth:

3.11 TCOPETUYCCKUE OCHOBBI, OCHOBHBIC ITOHATHU S, 3aKOHBI 1 MOJCIIN KBaHTOBOM TCOpUHU

312

3.2|Ymern:

3.2.1|moHnMaTh, U3JIaraTh U KPUTHUESCKH aHATM3UPOBATh 0a30BYI0 HH(GOPMALIUIO 110 pa3ieiny TeopeTHYecKoi Gpu3nuku
"KBanToBas Teopus", m0JIb30BaTHCS TEOPETUIECKUMU OCHOBAMHU, OCHOBHBIMH MOHSATHSIMH, 3aKOHAMHU M MOJETISIMU
KBaHTOBOW TEOPUU
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3.3|Bragers:
3.3.1|dm3udeckuMu 1 MaTeMaTHIECKUMHU METOIaMK 00pabOTKH U aHaIKu3a HH(POPMAIIUH 10 Pa3leNny TeOPETUIECKOM

4. OFbEM JUCIHUIIJIMHBI (MOIY.JIST)

O6wwasn TpygoemMKocTb

6 3ET

Yacos 1o yuebHOMYy IutaHy : 216
B TOM UHCIIC :
AyZUTOPHBIC 3aHATHA :
camMocCTosTeNbHas paboTa : 28,8
9acoB Ha KOHTPOIb : 27
KoHTakTHas pabora: 160,2

UKP: 22,2

138

9K3aMeHEI 6, 7

Buapr KOHTPOJIST B CEMECTpax:

5. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon

HaumeHoBaHue pa3iejioB U TEM /BI/III 3aHATHS/

CemecTp
[ Kvpc

Yacos

JlutepaTtypa

Pa3nen 1. Beenenne

11

O0nacTs npuMeHeHHs KBaHTOBOM Teopuu. [lepexo oT KBaHTOBOH K
Kiaccuueckoi Mexanuke. OOBEKThI, KOTOPhIC U3ydaeT KBaHTOBas Teopus. Mx
XapaKTepUCTUKHU. SIBICHUs, KOTOPbIE HE OOBSICHAIOTCS € IIOMOLIBIO
knaccuuecko ¢pusuku. Audpaxius snexkTpoHoB. ['unoresa ne bpoiist.
BousHoBoit naket. [lyanusm: BojHa — yactuua. /JIex/

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

Pa3nen 2. MatemaTH4YecKHUii annapaT KBAHTOBOI Teopuu

2.1

Ipuanmn HeonpeneneHrocTH. [leproaudeckne TpaHUYHBIE YCIOBHS IS
cBoOoHOI yacTuusl. [TocTpoeHue onepaTopos HU3UIECKUX BETUYHH.
BonroBast ¢pyskiws. CTaTHCTHYECKas TPAKTOBKA BOIHOBOI (DYHKIHH.
KOMMyTaLlI/IOHHI)IC COOTHOLICHUS IJI OTICPAaTOPOB q)HSM'{CCKPIX BCJIMYHUH.
CaoiicTBa omepaTtopoB (m3ndeckux BenuarH. COOCTBEHHBIE (DYHKIHN U
COOCTBEHHbIE 3HAUCHUS ONEPAaTOPOB (HU3NIECKUX BeTHUYUH. OnepaTopsl
KOOPJIMHATHI, UIMITyIIbca, SHeprun. /JIex/

J1.1J11.2J11.3
JI1.4J12.1 J12.2
010323354055

2.2

ITpunuun HeonpenenenHoctu. Ilepronuueckne rpaHUYHbIC YCIOBHS AT
cBoboxHOI gacTuisl. [TocTpoeHne onepaTopoB (pU3HIECKUX BEITHINH.
BounHoBas ¢ynkiums. CtaTucTuyeckas TPaKTOBKA BOJTHOBOH (YHKIIUHY.
KoMMyTannoHHBIE COOTHOIICHUS IS OTIEPAaTOPOB (DM3UIECKUX BEITUYHH.
CgoiicTBa onepaTopoB guzndeckux BeandrH. CoOCTBEHHbIE (PYHKIIMU U
COOCTBEHHBIE 3HAUCHNUS OIIEPATOPOB (PU3MIECKUX BeTHIHNH. OnepaTopsl
KOOpPJMHATHI, UMITyJIbca, SHepruu. /Ip/

JI1.1J11.2J11.3
J11.4J12.1 J12.2
013233 354 55

Pazpnen 3. IIpocTeiimme 3aga4n KBAaHTOBOI TeOpUH

3.1

VYpasuenue llpeaunrepa, 3aBucsiee oT BpeMeHH. CTallMOHAPHOE ypaBHEHUE
Ipenunrepa. Yactuma B npocTpaHCTBE, CBOOOIHOM OT cuil. YacTHa B siMe C
0eCKOHEYHO BBICOKUMH CTeHKaMH. YacTuIia B IpsAMOYTOJIbHOM NOTEHIIMAIBHOM
siMe. JIucKpeTHsIN ciekTp. YacTuna B IpsIMOYTOJIbHON MOTEHIMAIBHOM sIME.
HenpepsiBaslii criektp. IIpsAaMoyronabHbIi MOTEHIUAIBHBIN Oapbep
(ryrHenupoBaHue). OAHOMEPHBIH TapMOHUYECKUH OCHUIIATOpP. Y CI0BUA
OHOBPEMEHHON U3MEPUMOCTH (PU3NUECKUX BEIHUYNH. Y paBHEHHE
HETPEPhIBHOCTH VIS IUIOTHOCTH BEPOSATHOCTH HAXOXK/IEHHS YaCTHUIIbI B
3aJJaHHBIX KoopauHaTax. KBa3ukinaccudeckoe aBrkeHue. /Jlex/

12

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

3.2

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. JluckpeTHsIit ciekTp. YacTuia B IpsIMOYTOJIbHON MOTEHIUATIBHOHN SIME.
Henpepsiablii criektp. IIpsMoyroabHbli IOTeHIUAIbHBINA Oapbep
(ryrHenupoBaHue). OAHOMEPHBIH TapMOHUYECKUH OCHUIIIATOP. Y CI0BUS
OTHOBPEMEHHOW M3MEPUMOCTH (U3NUECKUX BEIHUYNH. Y paBHEHHE
HEIIPEPLIBHOCTH IS INIOTHOCTH BEPOATHOCTU HaXOX/ICHUS YaCTUIIBI B
3aJJaHHBIX KoopauHaTax. KBasuknaccuueckoe apwkenue. /TIp/

10

J1.1J11.2J11.3
JI1.4J712.1 J12.2
013233 24 35

Paznen 4. HBI/l)Rel-ll/le YaCTUIbI B 10JI€ HEHTPAJBbHBIX CHJI

4.1

3ajgaua IBIKEHUS NBYX Tesl. CBeleHHe K 33/1a4e TPeX NepEeMEHHBIX.
Paznenenue nepeMeHHBIX B ChepUUECKUX KOOPIHUHATAX. 3aBUCUMOCTD
BOJIHOBBIX (DYHKIHMIA OT yriioB. PaguansHoe ypaBHEeHHE. ACHMITOTHKA
paguanbHOM YacTH BOJIHOBOW (yHKIWH. J[BIDKEHHE B KYJIOHOBCKOM TOJIE.
Knaccugukanus ypoBHeit sHepruii. Teopus onepaTopa MOMEHTa UMITYJIbCA.
CBoiicTBa onepaTopa MOMEHTa UMITyJIbca. /JIek/

16

J1.1J11.2J11.3
J1.4J]12.1 J12.2
013233 54 055

4.2

3ajaua ABIKEHUA ABYX Tesl. CBeJeHHe K 3a/1ade TpeX IMepeMEHHBIX.
PasneneHne nepeMeHHbIX B ChepHIECKUX KOOPUHATAX. 3aBHCUMOCTb
BOJIHOBBIX (DyHKIHMH OT yriuoB. PagnansHoe ypaBHEeHHE. ACHMITOTHKA
paananbHOI YacTH BOJHOBOI (YHKIHMH. [[BIDKCHHE B KYJIOHOBCKOM IIOJIC.
Knaccudukanus ypoBHeit sHepruit. Teopus orepaTopa MOMEHTA UMITYJIbCA.
CBoiicTBa oneparopa MOMeHTa UMIyJnca. /IIp/

10

J1.1J11.2J11.3
J1.4J]12.1 J12.2
0135233 54055

Pa3nen 5. [Ipud/n:keHHbIEe MeTOIbI KBAHTOBOI TeopuH

5.1

Teopus Bo3MyIeHUs 0e3 BHIPOXKICHUS ypoBHEH sHepruil. Teopus
BO3MYLICHU IIPH HAJIMYMU BBIPOKIEHUS YpOBHEH sHepruil. Bapuanuonssiit
HOpUHLUIL. MeToJ| KaHOHHYEeCKUX IpeodpazoBaHuil. MexaToMHbIE
B3auMoeHcTBUSL. /JIex/

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

5.2

Teopus Bo3MyIeHHs 0€3 BHIPOXKICHUS ypoBHEH sHepruil. Teopus
BO3MYLICHU IIPH HAJIMYMU BBIPOXKIEHUS YpOBHEH 3Hepruil. Bapuanuonssiit
HOpUHLMIL. MeToJ1 KaHOHHYEeCKUX Ipeodpa3oBaHuil. MexaToMHbIE
B3aumoeiictaust. /TIp/

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

Pa3nen 6. Teopusi mpencraBJieHuii

6.1

KoopauHaTHoe npejcraBiieHre. DHepreTHuecKoe MpeICTaBIeHHE.
Nmnynscnoe npeactasiaenue. Ckobounsie o0o3Hauenus upaka. [Tonstue 06
YHHUTapHBIX npeobpasoBanusx. [Ipeacrasienne penuurepa. [Ipencrasnexue
Teiizen6epra. [Ipencrasnenue Jupaxa (I[IpeacraBneHne B3anMoIeHCTBUS).
Ipexncrasienne yucen 3anoaHeHus. OnepaTopbl pOXKACHHs, YHHUTOKEHHUS,
4pucia yacTul. HaxoxkIeHne SJHEPreTHIecKOro CeKTpa rapMOHHYECKOT0
OCLMJIIATOPA B MPEACTABICHUN YHCET 3aMoHeHHs. HaxokieHne BOITHOBBIX
(YHKIHMH rapMOHMYECKOT0 OCLIMJUIATOPA B IIPEACTABICHUH YHCEIT 3aTI0JTHCHUSL.
HaxoskieHHe JHepreTHYeCKOro CeKTpa aHrapMOHUYECKOT0 OCLIJUISATOPA B
HPEACTaBICHNN YHCel 3aroHeHus. CucTeMa rapMOHHYECKHX OCLIMILISITOPOB B
MPE/ICTAaBICHUN YKCell 3anoaHeHus. /JIex/

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

6.2

KoopaunatHoe npezacrasieHre. DHepreTHuecKoe NpeJICTaBICHHUE.
HmnynscHoe npeacrasiaenue. Ckobounsie o6o3Hauenus upaka. [lonsartue 06
YHUTapHBIX peoOpaszoBanusx. [Ipeacranenue llpequnrepa. IpencraBnenue
T'eiizen6epra. [Ipencrasnenue Qupaxa (Ilpeacrasienue B3anMoIeiCTBUS).
IIpeacrasnenue uucen 3anonHeHus. OnepaTopsl POXKACHUS, YHUUTOXKEHNUS,
yHcia yacTull. HaxoxieHne 3HepreTHYeckoro CreKTpa rapMOHNYECKOro
OCLIMJIIATOpA B IPEICTaBICHUH YHCeN 3anoaHeHns. HaxoxgeHue BOTHOBBIX
(hyHKUIMH rapMOHHUYECKOTO OCHMUIATOPA B PEACTaBICHUH YHCEI 3aII0JTHEHHS.
HaxoxIeHue sHepreTHYECKOro CeKTpa aHrapMOHUYECKOT0 OCLIMIUIATOpA B
MIPECTaBICHUH YHCcel 3anoiaHeHus. CucreMa rapMOHHYECKUX OCHMUIATOPOB B
HPECTaBICHUN YKcel 3anoaHenus. /Cp/

0,2

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

Pasnea 7. Teopusi KBAHTOBBIX IIEPEX010B
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cTp. 6

7.1

Teopus BO3MyIIEHUH, 3aBUCAIIUX OT BpEMEHU. AnabaTuuecKoe BKIIOUEHUE
B3anMOecTBYA. BHe3anmHoe BKIIIOUeHNE B3aUMOICHCTBHS. DIIEKTPOHHBIN
pacnap. ITozurponHslil pacnaj. Bo3mylleHue B BUJE CTYNIEHbKH.
I'apmonmyeckoe Bo3MyieHue. [IpuHIMIBI TOCTPOSHNUS MPaBII 0TOOpA.
Boz0yxnenue atoma nposieTaromnei Tsokenoi yactuneil. Bsaumoneiictue ¢
3IIEKTPOMArHUTHBIM H3JTydeHreM. BepositHocTh mepexoma P_m —> .
JIIMHHOBOJIHOBOE MPUOIIKeHHE. JJUMONBHBIN 3JICKTPHUYECKHI MOMEHT
nepexona m —> | (d_m,l). BepositHocTh HcycKauus OTOHA B SANHHUILIE
TeJIECHOTO yriia. BeposTHOCTE moruonieHus (GOTOHA B €MHHIE TEIECHOTO
yria. BeposTHOCTb HCIIyCKaHUsL OJHOro (oToHA. BeposSTHOCTh IOrIoneHNs
onHoro ¢oroHa. CioHTaHHOE U3ay4eHue (POTOHOB. HAYyIIMPOBaHHOE
uznydenue GoroHoB. [IpaBuia orGopa A1 UCIIyCKaHHS CBETa aTOMOM. Bpems
JKM3HHU BO30YKI€HHOTO cocTosiHMs. LIIupuHa SHEpreTHIecKux TMHUH
COCTOSIHUH C KOHEYHBIM BpeMeHeM KU3HU. /JIek/

10

J1.1J11.2J11.3
JI1.4J712.1 J12.2
013233 24 35

7.2

Teopust BO3MYIICHHUH, 3aBUCSIINX OT BpeMEHU. ATMabaTHYeCKOe BKIIOYCHUE
B3anMoOAecTBYs. BHe3ammHoe BKIIFOUeHNE B3aUMOICHCTBUS. DIEKTPOHHBII
pacman. ITo3uTpoHHEI pacnax. Bo3MyIeHHe B BUJIE CTYHCHBKH.
T'apmoHnueckoe Bo3MynieHue. [IpHHIMIBI TOCTPOSHHS IPaBUII OTOOpA.
Boz0yxnenue atoma npolieTaromuien Tsokenoi yactunei. Bzaumoneiicteue ¢
3IIEKTPOMArHUTHBIM H3IydeHueM. BepostHocTs nepexoma P_m —> |.
JUTMHHOBOJIHOBOE NPHOIIIDKEHNE. [JUIOTBHBIH SIeKTPUYSCKU MOMEHT
nepexoma m —> | (d_m,l). BepostHocTh ucyckanust pOTOHA B €ANHHUIIE
TeJIeCHOro yria. BeposTHOCTS noriomnieHus ¢GoToOHA B €IMHHIE TEJICCHOIO
yria. BeposiTHOCTh HCIyCKaHUs OTHOTO (hOTOHA. BeposSTHOCTD MOTIIOMEHUS
oxHoro ¢ortoHa. CioHTaHHOe n3nydeHue ¢poToHoB. MHAyIIMpOBaHHOE
m3rydenue (potoHoB. [IpaBuina oTGopa IS HCITyCKaHMs CBeTa aTOMOM. Bpemst
JKM3HH BO30YXKIEHHOTO cocTosHMs. IIInprHa SHEPreTHIeCKNX JIMHUH
COCTOSIHHU# C KOHEYHBIM BpeMeHeM ku3Hu. /Cp/

J1.1J11.2711.3
J1.4]12.1J12.2
013233 24 35

Pa3nen 8. ToxkaecTBeHHbIE YaCTHIIBI

8.1

OcHoBHble nonoxeHus. Pepmu - cratuctuka. bose - cratuctuka. ATom renus.
Crun. Oneparop cnivHa. BropuuHoe KBaHTOBaHUE CUCTEM C TOXKAECTBEHHBIMU
yacTuiamu (npeacrasieHue yncen 3anonneHus). Cratucruka bose.
BropruHoe KBaHTOBaHHME CHCTEM C TOXKIECTBEHHBIMH YaCTHLIAMH
(npencrasneHue yucen 3anonHeHus1). DOHOHBI. DNEKTPOMarHUTHOE MoJe.
Craructuka ®epmu. Dnexkrponsl. Ypasaenne Xaptpu-Doxka. YpaBHeHne
Xaptpu-®oxa-Cmatepa. YpaBaenue Tomaca- @epmu. Ilepronuueckas
cucreMa MeHzeneeBa. XuMu4eckasi CBsA3b, MOJEKYJIbI. /JIex/

10

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

8.2

OcHosHble nonoxenus. epmu - cratuctuka. bose - cratuctuka. ATom renus.
Crun. Oneparop cnivHa. BropuuHoe KBaHTOBaHUE CUCTEM C TOXKAECTBEHHBIMU
yacTuiamu (npeacrasieHue yncen 3anonneHus). Cratucruka bose.
BropruHoe KBaHTOBaHHME CHCTEM C TOXKIECTBEHHBIMH YaCTHIIAMHU
(npencrasneHue yucen 3anonHeHus ). POHOHBI. DNEeKTPOMarHuTHOE HOJe.
Cratucruka @epmu. JnekTpoHsl. YpaBHeHue Xaptpu-doka. YpaBHeHue
Xaptpu-doxka-Cmarepa. Ypasuenue Tomaca- @epmu. [lepnonndeckas
cucreMa MeHzeneeBa. XuMudeckasi CBsi3b, MoseKybl. /I1p/

10

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

8.3

OcHosHble nonoxenns. @epmu - cratuctuka. bose - cratuctuka. ATom renusi.
Crnun. Oneparop cnivHa. BropuuHoe KBaHTOBaHUE CUCTEM C TOKAECTBEHHBIMU
yacTuiamu (npeacrasieHue yncen 3anonnenus). Crarucruka bose.
BropruHoe KBaHTOBaHHE CHCTEM C TOXIECTBEHHBIMH YaCTHLIAMH
(npencraBneHue yncen 3anonHeHus ). POHOHBI. DNEKTPOMarHuTHOE MOJe.
Cratucruka @epmu. JnekTpoHsl. YpaBHeHue Xaptpu-doka. YpaBHeHue
Xaptpu-doxka-Cmatepa. Ypasuenue Tomaca- @epmu. [lepunonndeckas
cucreMa MeHzeneeBa. XuMudeckas CBs3b, MOJEKYIbL. /Cp/

JI1.1J11.2 J11.3
J1.4J712.1 J12.2
01022333435

Pa3nen 9. Teopus paccessHust
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"Pammodusnka" HanpasieHHOCTH (Tpodmtio) TerekoMMyHNKaIMOHHbEIE CHCTEMBI 1 HH()OPMAIIHOHHBIE TEXHOJIOTHH ctp. 7
OI'BOY BO «Henl'V»
9.1 OO1ue MoJI0XKEeHUs, IOCTAHOBKA U TUIIBI 337124 B KBAHTOBOU TEOPUU 7 8 JI1.1J11.2J11.3
paccesiHus, BUIBI paccesHrs. OCHOBHBIE XapaKTEPUCTHUKH IIpoliecca JI1.4J12.1 JI2.2

paccesiHUsI: aMILTUTYa, (a3a, cedeHre. BOpHOBCKOe MPUOIMKEHHE B TEOPUH
paccesaust. HuskosHepretmdyeckoe paccesiHue. PaccesHue npu BRICOKHX
sHeprusix. ®opmyna Pesepdopaa. /Jlex/

010520393 54 55

9.2  |O6uue monoXeH s, MOCTAHOBKA M THITHI 33]]a4 B KBAHTOBOH TEOPHH 7 8
paccesHusI, BUABI paccesiHusi. OCHOBHBIC XapaKTEPUCTHKH MPOLiecca
paccesiHUsI: aMILTUTYa, (a3a, cedeHre. BOpHOBCKOe MPUOIMKEHHE B TEOPUH
paccesaust. HuskosHeprermdyeckoe paccesiHue. PaccesHue npu BRICOKHX
sHeprusix. ®opmyna Peszepdopna. /Tp/

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

9.3  |O6uiue monoxeH s, MOCTAHOBKA M THITHI 3314 B KBAHTOBOW TEOPHH 7 6
paccesHusI, BUBI paccesiHusi. OCHOBHBIC XapaKTEPHCTHKH MPOIecca
paccesiHUsI: aMILTUTYa, (a3a, cedeHre. BOpHOBCKOe MPUOIMKEHHE B TEOPUH
paccesaust. Huskosneprermdeckoe paccesiHue. PaccesHue npu BRICOKHX
sHeprusix. ®opmyna Pezepdopna. /Cp/

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

Paznen 10. KBazupeasiTuBucTCKasi KBAHTOBAs TeOPHs

10.1 |VYpaBuenue Kneitna — l'opnona. CB0OOJHOE IBHKEHHE YACTHIIBI C HYJIEBBIM 7 6
crimHOM. YpasHeHue [{upaka. CBOOOAHOE ABIIKCHHE JICKTPOHA.
PensTHBUCTCKIE TONPABKY K JBIDKSHHUIO JJICKTPOHA B JIIEKTPOMAarHUTHOM
1oje. ATOM BO BHEIIHEM MarHUTHOM nose. D¢ dekt 3eemana. ATOM BO
BHEIIHeM 3iekTpudeckom mnojie. Dddexr [lrapka. /Jlex/

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

10.2 |VYpasuenue Kneiina — I'oprona. CBO60HOE JBHXKEHHE YACTULIBI C HYJIEBBIM 7 6,6
criHOM. YpaBHenue [Jupaka. CBOOOAHOE ABMKCHHE 3JICKTPOHA.
PenaTUBUCTCKHE NONPABKU K JBIXKEHUIO JICKTPOHA B 3JI€KTPOMarHUTHOM
1oje. ATOM BO BHEIIHEM MarHUTHOM nose. D¢ dekt 3eemana. ATOM BO
BHeIIHEeM 3iekTpudeckoM moie. Dddekr [Itapka. /Cp/

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

Paznen 11. Unas kontakTHas padoTa

11.1 |VeauBuayanbHbIE KOHCYIBTALWH, TEKYIIUNA KOHTPOIs /MKP/ 6 12,8 JIL.1J11.2 J11.3
JI1.4712.1 J12.2
013233 54 55
11.2 |WMuguBunyanbHblC KOHCYIbTAlMH, TEKyLIMH KoHTpob /IKP/ 7 9,4 JI1.1J11.2J11.3
JI1.4J12.1 J12.2

013233 354 55

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

Tecr

OTt4eTsl o 3aa49aM (10 MPaAKTUIECKUM 3aHATHSIM)
KonrponbHas paboTa

Bompock! k 3x3aMeHy

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

3aga4uM K NPaKTHYECKNUM 3aHATUSAM U IIPUMEp BapHaHTa KOHTPOJIBbHON paboTh! MpeacTaBieHs! B @OH/E OLIEHOUHBIX CPEICTB

MMPOMEXYTOYHOU aTTecTanuy no aucuuruinae "KBanTosas Teopus'.

6.3. TunoBnie KOHTPOJbHbIC BOIIPOCHI U 3aJaHUA NJIs l'lpOMe)KyTO'-IHOﬁ arrecranumu

Bomnpocs! k sx3ameny (6 CEMECTP)
1. O6nacTb NpUMEHEHUS KBAHTOBOM MeXaHUKU. Ilepexo OT KBaHTOBOI K KJIaCCUYECKOIl MEXaHUKE.
2. O0BeKTHI, KOTOPBIE U3y4aeT KBAaHTOBasi MeXaHuKa. MIX XxapakTepuCTHKY.

3. SIBneHust, KOTOpbIE He OOBSACHSIOTCS C TIOMOIIBIO KiIaccuieckor Gpusnku. SIBnenne Gorodrpdexra. PoToHHAS TEOPUS CBETA.

4. SIBneHus, KOTOpbIE HE OOBSACHAIOTCS C IOMOIIBIO Kilaccudeckoit pusnku. Dddexkr KomnroHa.
5. SIBneHus, KOTOpbIe He OOBACHSIOTCS C TIOMOLIBIO Kiaccudeckoit pusnku. OnbiT panka-Iepua.
6. Iudpakuus snekrpoHoB. ['unotesa ae bpoitis. BoiaHoBo#t maker.

7. Qyanu3m: BoiHa — yactuia. [IpuHnnm HeonpeneaeHHOCTH.

8. Ileproanyeckre rpaHUYHbIC YCIOBUS U1l CBOOOIHON YaCTHIIBI.
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9. IToctpoeHue onepaTopoB GU3NIECKUX BEIUUHUH.

10. BonuoBas ¢yHkius. CTaTHCTHUECKAsI TPAKTOBKA BOJIHOBOH (DYHKIIMH.

11. KoMMyTaIlMOHHBIE COOTHOLIEHHUS JUI ONIEPATOPOB (PU3UUECKUX BEIUUHH.

12. CBoiicTBa onepaTopoB GU3HMUECKUX BEITHUHH.

13. CoGcTBeHHbBIE (DYHKIMU U COOCTBEHHbIE 3HAUEHUS ONEPaTOPOB (HU3UUECKUX BEIUIHH.

14. OnepaTopsl KOOPAUHATHL, UMITYJIbCA, SHEPTUU.

15. Ilpocreiimne 3anaun KBaHTOBOI MexaHukH. Y paBHenue lllpennnrepa, 3aBucsiiee OT BpeMEHH.

16. Ipocteiimue 3anauu kBaHTOBOI Mexanuku. CranuoHnapHoe ypaBHeHue llIpeaunrepa.

17. TIpocTetitiue 3a1a4 KBAHTOBOW MEXaHUKHU. YacTuila B MPOCTPAHCTBE, CBOOOIHOM OT CHII.

18. IpocTeiimue 3a1auu KBaHTOBOI MexaHuKH. YacTula B siMe ¢ 6ECKOHEUHO BEICOKMMH CTEHKaMU.

19. IlpocrTeiinne 3a1a4n KBAHTOBOM MexaHHUKH. YacTuIia B MpSMOYTOJIbHON MOTEHIINAIBEHON siMe. J{NCKPETHBIN CTIEKTP.
20. IpocTeiimue 3a1auu KBAaHTOBOM MeXaHUKH. YacTHla B IPSIMOYTOJIbHON OTEHIMAILHON siMe. HenpepbIBHBIN CLIEKTP.
21. TIpocTeiime 3a1a4 KBAaHTOBOW MeXaHUKHU. [IpsIMOYTONBbHBIN TIOTCHIUAIBHBIN Oapbep.

22. OnHOMEpHBIH rapMOHUYECKUH OCLIAIIATOP.

23. JIBrKeHUE YaCTHIIBI B TT0JI€ IEHTPaIbHBIX CHJI. 3a/1ada IBIKEHMS IBYX Tes. CBeneHue K 3a/1ade TpexX NepeMeHHbBIX.
24. JIBr>keHMe JacTHIB! B [10J1€ LIEHTPaIbHBIX CUIIL. Pa3seneHue nepeMeHHbIX B ChepuuecKHX KOOpIHUHATaX.

25. JIBW>KEHHE YaCTHIIBI B TIOJIC ICHTPAJIBHBIX CHJI. 3aBUCHMOCTD BOJHOBBIX (DYHKIIMI OT YIJIOB.

26. JIBr>keHMe YacTHIB! B [10JIe IIEHTPaIbHBIX CHJI. PanuanbHoe ypaBHEHHE.

27. JIBW>KEHHE YaCTHIIBI B TI0JIC IICHTPAJIBHBIX CHJI. ACUMITOTHKA PaIUabHON YacTH BOJTHOBON (DYHKIIHH.

28. JIBr>keHHe YacTHIIbI B [10JI€ LIEHTPAJIbHBIX CUIIL. JIBIJKEHUE B KYJIOHOBCKOM IIOJIE.

29. JIBvKkeHHEe YaCTHIIBI B TIOJIE IEHTPATIbHBIX cuil. Kitaccudukaiys ypoBHei SHEpTuii.

30. Teopust onepaTopa MOMEHTa UMITYJIbCA.

31. CpoiicTBa omepaTopa MOMEHTa UMITYJIbCA.

32. YcnoBus OAHOBPEMEHHON U3MEPUMOCTH (HU3UIECKUX BETUUIHH.

33. YpaBHeHHE HENPEPHIBHOCTH IS IJIOTHOCTH BEPOSITHOCTH HAX0XKJICHUS YACTUIIBI B 33/1aHHBIX KOOPIMHATAX.

34. IlpuGKeHHBIE METO/Ib KBAHTOBOM MeXaHUKH. Teopus Bo3MyIeHUs 0€3 BHIPOXKICHUS YPOBHEH 3HEPIuil.

35. [IpubnwxeHHbIE METOBI KBAHTOBON MeXaHUKH. Teopusi BOSMYIICHHS TIPH HATMYHH BBIPOXKICHHS YPOBHEH SHEPTHUH.
36. IIpuGiKeHHbIE METO/Ib KBAHTOBOM MEXaHUKY. BapualluoHHbIN IPUHIKIL.

37. IlpubnmxeHHbIE METOBI KBAHTOBON MEXaHUKH. MeTol KaHOHHUECKHX PeoOpa30OBaHUil.

38. Teopus npencrasnenuii. KoopaunatHoe npencTaBieHue.

39. Teopus npeacTaBaeHUN. DHEPreTHYECKOE MPEICTaBICHNUE.

40. Teopus npeacrasBieHui. IMynbcHOE NpeAcTaBIICHUE.

41. Teopus npexacrarnenuit. CkobouHble 0003HaueHus Jupaka.

42. Teopus npencrasineHuil. [Tonarie 06 yHUTapHBIX IPeOOPa30BAHUAIX.

43. Teopus npencrasiennit. [Ipencrasnenue lpequnarepa.

44. Teopus npexacrasnenuid. [Ipencrapnenne ['eitzendepra.

45. Teopus npexncrasnenuii. [Ipeacrasnenue Jupaka (IIpencraBnenne B3auMoACHCTBHS).

46. IIpencraBnenue yucen 3amnoyiHeHus. OnepaTopbl pOXKACHUS, YHUUTOXKECHHUS, YUCIIa YaCTHIIL.

47. HaxoxJeHue 3HepreTUIeCKOro CIEKTPa FapMOHMYECKOT0 OCHMILIATOPA B IIPEACTABICHUH YUCEN 3aII0JIHEHUS.
48. HaxokxJeHUe BOJTHOBBIX (DYHKIMI TapMOHHYECKOT0 OCHMILIATOPA B MPEACTABICHIN YUCEN 3aTI0JTHEHUSL.

49. HaxoxJeHue SHepreTUIEeCKOr0 CIEKTPa aHTAPMOHUUECKOTO OCIIMIIIATOPA B IPEICTABICHUH YHCET 3aII0IHEHUSL.
50. CucremMa rapMOHHYECKHUX OCLMIIIIITOPOB B MPEACTABICHNH YHCEIT 3aTI0THEHNUS.

Bomnpocs! k sx3ameny (7 CEMECTP)

. OCHOBHBIE NOJIOKEHUS (AKCHOMBI) KBAHTOBOI MEXAHUKH.

. Crtoco0 mocTpoeHust 01epaTopoB B KBAHTOBOW MEXaHHUKE.

. Yci10BUSL OZHOBPEMEHHOM N3MEPUMOCTH (HDU3UIECKUX BETHIHH.

. Teopust kBaHTOBBIX Iepexon0B. Teopus BO3MYILEHUI], 3aBUCAIIUX OT BPEMEHU.

. Teopusl KBAaHTOBBIX IIEPEXOA0B. AMabaTHIECKOE U BHE3AITHOE BKIIOYEHHE B3aUMOICHCTBUSL.
. Teopust KBAHTOBBIX IIEPEXOA0B. DIEKTPOHHBIN U IO3UTPOHHBLI pacma.

. Teopus KBaHTOBBIX IIEPEX010B. Bo3MyIlieHUE B BU/IE CTYNIEHBKU.

. Teopust KBaHTOBBIX IIepeX00B. 'apMOHHYECKOE BO3MYILEHHUE.

9. Teopust KBaHTOBBIX Nepex00B. [IpUHINIBI TOCTPOSHHUS IPABUII OTOOPA.

10. Teopus KBaHTOBBIX TIepeXx0I0B. Bo30yxmeHrne aToMa IpoJieTaronei TsHKEII0i YacTHIIeH.
11. Teopust KBaHTOBBIX IIEPEX0A0B. B3auMoieiicTBIE ¢ IEKTPOMArHUTHBIM H3Iy4eHHeM. BeposTHocTs nepexoma P m —> |

03N LN bW~
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Teopust KBaHTOBBIX NIepex010B. B3anMoieiicTBIE ¢ 3JIEKTPOMAarHUTHBIM U3JTy4eHueM. JJTMHHOBOJIHOBOE MPUOIIMKEHHE.
Teopust KBAHTOBBIX MIEPEXOI0B. JIUITOIBHBIN 37I€KTPUUECKH MOMEHT Tiepexoma m —> | (d_m,I).

BeposiTHOCTD Hcmyckanust pOTOHA B €AMHUIIE TEJIECHOTO yTIIa.

BeposrHocTs mornommeHus GOToHa B €AUHHULE TEJIECHOTO YIJa.

BeposTHOCTD HcITyckaHus 01HOTO (POTOHA.

BeposTHOCTB nOryI0IIEeHUs 0AHOTO (POTOHA.

CrioHTaHHOE M3Ny4eHne (HOTOHOB.

WunyuupoBanHoe u3inydeHue (OTOHOB.

[IpaBuna or6opa ijIst uCycKaHus cBeTa aToMoM. [Tnockast BosiHa.

[TpaBuna orbopa aist moryomeHus cBeta aroMoM. [lockast BonHa.

IMpaBwia oTOopa AL HOTJIOMIEHNUS cBeTa aToMoM. KpyroBas mossipu3ariust.

Bpems xu3HN BO30YXKIEHHOTO COCTOSIHUSI.

[[Iupuna sHEPreTHUECKUX JTUHUNA COCTOSTHIM ¢ KOHEUHBIM BpEMEHEM >KU3HHU.

ToxnecTBeHHbIe YacTUIbl. OCHOBHBIE TTOJIOKEHHS.

ToxnectBenHbie YacTUIbl. DepMH - CTATUCTHKA.

ToxnecTBeHHble yacTullpl. bose - ctarucruka.

Artom remms. [aparenuii.

Arom renusi. Oprorenuii.

Crua. OniepaTop crivHa.

BropuuHOe KBaHTOBaHME CUCTEM C TOXKJCCTBEHHBIMU YacTHIIaMH (NpeAcTaBiieHHe yncel 3anoinnenus ). Cratucruka bose.
Bropu4HOE KBaHTOBaHHE CHCTEM C TOXKIECTBEHHBIMU YacTHIAMH (IIPEACTaBICHHE YUCEeN 3a0HEeHNUs ). DOHOHEI.
BropuuHoe KBaHTOBaHHE CUCTEM C TOXICCTBECHHBIMHU YaCTHUI[AMU (IIPECTABICHHE YHCEIT 3ANI0OJHEHHS). DIEKTPOMAarHUTHOE TI0JIE.
BropuuHoe kBaHTOBaHME CHCTEM C TOKJECTBEHHBIMH YacTHIIaMU (TIpeAcTaBeHne yrcen 3anonHenns ). Ctatuctuka Oepmu.

DNeKTPOHBI.

35.
36.

BropuuHoe KBaHTOBaHKE CHCTEM C TOXKIECTBEHHBIMH YacTULIaMU (TIpEICTaBIIeHUE YHCeT 3aroIHeHus). Y paBHeHHe XapTpu-Doka.
BropuuHOe KBaHTOBaHUE CUCTEM C TOXKJCCTBEHHBIMU YaCTHLIAMH (TIpE/ICTaBICHHUE YnCel 3anonHeHus). CTaTHCTHYECKOe

npubnmwkenue. Ypapaenue Xaprpu-Doka-Crarepa.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Vpasuenue Tomaca-depmu.

[lepuoamueckas cucrema Menneneesa.

Xumuueckas cBs3b. Monekynbl. Anuabatuueckoe NpuOImKeHue.

Xumnueckas cBsa3b. Monekyisl. [IBmkenue saep. ([IBmwkenue rienTpa Mace, BpalieHue, Kojaebanue).
Xumuueckas cBs3b. Monekynsl. Meton I'aiitnepa-Jlonnona. Monekyna H2.

Xumugeckas cBs3b. Monekynsl. Meronx JIKAO.

Xumuueckas cBs3b. Monekynsl. Bunbl cBszeit.

O01re MOJI0KEeHHUs, TOCTAHOBKA U TUITBI 33/1a4 B KBAHTOBOM TEOPUH PACCESHHS, BUABI PACCESTHHSI.
OCHOBHBIE XapaKTePHCTHKH TPOLecca PaccesHUs: aMILTUTy1a, (asa, CeueHue.

BopHoOBckoe mpuOIKeHHE B TEOPUU pacCesHHUS.

Huskosnepreruueckoe paccesiHue.

Paccesnue npu BBICOKUX DHEPTUAX.

dopmyna Pesepdopra.

KBaSI/IpCHﬂTI/IBI/ICTCKaﬂ KBaHTOBas TCOpUs. :‘)J’ICMCHTaprle qacCTHULbI B KBaHTOBOM TCOpHH.
KBasupenstuBucrckas kBaHToBas Teopus. YpasHenue Kineitna — ['opona.

KBaSI/IpCHﬂTI/IBI/ICTCKaﬂ KBaHTOBast TCOpUs. CBO60,Z[HOC JABUKCHUEC YAaCTHUILIBI C HYJICBBIM CIIMHOM.
KBasupensruBucrckas KBaHTOBas Teopus. Y paBHeHue [lupaka.

KBaszupensaruBucrckas kBaHToBasi Teopusi. CBOOOIHOE IBUIKEHUE AJIEKTPOHA.
KBasupenstuBucTckas KBaHTOBas Teopusl. PelATHBHCTCKUE MONPABKHU K IBH)KEHHUIO 3JIEKTPOHA B AJIEKTPOMArHUTHOM II0JIE.

6.4. Kputepuu oneHuBaHus

Texymmuii KOHTPOJIb TEOPETHYECKUX 3HAHUM M IPAKTUYECKUX HABBIKOB IIPOU3BOJNTCS Ha MIPAKTHYECKHUX 3AHATHAX B BUIE
KOHTPOJIBHBIX PaboT, a TakxkKe B BUAE pabounx TeTpaaeH 1o TeMaM NPaKTUYECKHUX 3aHATHUH, KOTOPBIE CAAET CTYACHT B TEUECHHE
cemectpa. Homep BapraHTa BBINOJIIHEHNS KOHTPOJIBHBIX 33JaHUI HA3HAYAETCA IPENOAaBaTeNEM.

CTyzieHT AOoIyCcKaeTcs K cllaue dK3aMeHa B KOHIIE CEMECTpa MPH yCHEIIHOM BBIIOJIHEHUH IPAKTUYECKUX 3aJaHuil. DK3aMeHallMOHHAs
OLIEHKA CTaBUTCSl HA OCHOBAaHUU IMUCbMEHHOI'O U YCTHOI'O OTBETOB I10 K3aMEHAIIMOHHOMY OUIeTy. DK3aMEeHALMOHHbIH OuIeT
COJIEPKUT JIBa TEOPETHUECKUX Bompoca U 3ajady. CTyAEeHTbI, KOTOPbIE YCIEIIHO OTUYUTAINCH B TEUEHUE CEMECTPA O PELICHHBIX
3ajadax 10 TeMaM IIPAKTUYECKUX 3aHATHI M3 MIPEUI0KEHHOTO CIIUCKA 3a/1a4 B
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METOIMUECKUX YKA3aHUAX K KYPCY, OCBOOOMKIAIOTCS OT 3-T0 BOIpoca B OmieTe (T.¢. pelieHuUs 3a1aun).

Ha sk3amMeHe CTY/ICHT [OTy4aeT OLEHKY «YIOBICTBOPUTEIBHOY» B CIydae YCHEIIHOM CIaun «TEOPETHIECKOr0 MHUHIMYMa, KOTOPBIH
BKJIFOYAET: 3HAHUE OCHOBHBIX TIOHSTHUI, Ha3BaHUE U PU3NYCCKHIA CMBICI BEJIMYHH, BUJI OCHOBHBIX PacIpe/IeieHHi 1 COOTHOIICHUIH
(6e3 BBIBOJIA), OIIPEICISICMBIX BOIIPOCOM OMJIETA.

OI1ieHKa «XOPOILO» — CTYACHT TBEPIO 3HAET Yy4eOHO-NPOrPaMMHBIN MaTepuall, [PaMOTHO M TI0 CYIIECTBY MU3J1araeT ero, Ho Mpu TOM
JIOMYCKAIOTCSI HETpyOble OMIMOKK TPH BBIBOJIE (DOPMYJI WIIM OTCYTCTBUE HEKOTOPBIX SJIEMEHTOB BBIBOJIA.

O1LeHKa «OTINYHO» — CTYACHT IOJDKEH IPOJAEMOHCTPUPOBATH OTIIMYHOE 3HAHHE MaTepUaia, KaK JCKIHOHHbIX 3aHATHH, TaK U TEM,
BBIHOCHMBIX Ha CAMOCTOSITEIbHOE 00yUIEeHHEe, OTBETHB Ha 00a BoIpoca OuiIeTa, BOCIPOU3BE/sI COOTBETCTBYIONIME MATEMAaTUIECKHIE
BBIKJIQJIKH U JIOTHYECKHE PACCYKICHHS; 3aa9a JOJDKHO OBITh MOJHOCTHIO PEIIeHa, CTYACHT IPaBUIIBHO 0OOCHOBBIBACT IPUHSATHIC
pELICHUSL.

7. YHEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemas JiuTepaTypa

7.1.1. OcHoBHas JdUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc

JI1.1 |{Jlagmay JI. J. KsaroBast MmexaHuka: MOHOTpadus Mockaga, 9BC
(https://biblioclub.ru/index.php?page=book&id=474072) Jlenunrparn :
lNocynapctBennoe
W3/1aTeNbCTBO
TEXHHUKO-
TEOPETUIECKON
nuteparypsl, 1948

JI1.2 |daBeimoB A. C. KsanToBas Mexannka: yaeOHOe mocobue I yHHBEPCUTETOB Mockga : Hayxka,
1973
JI1.3 [Tanmmxwit B. M., 3amauu 1Mo KBaHTOBOW MeXaHHKe: ydeOHoe mocobue i ¢pusnueckux |Mocksa : Hayka,
KapnaxoB b. M., Koran |cnenuansHocTei By30B 1981
B. .
JI1.4 |JTangay JI. 1., JTuduun |Kpatkuii kype TeopeTHuecKor (GU3UKH: KypC JICKIHH Mockga : Hayxka, 9BC
E. M. (https://biblioclub.ru/index.php?page=book&id=494680) 1972
7.1.2. JlonoTHuTeIbHAS TUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 [CoxomnoB A. A. BBeneHne B KBAaHTOBYIO MEXaHHUKY: MOHOTpadus Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=257427) dusmarrus, 1958
J12.2 |Bnoxunues /1. U. OCHOBBI KBaHTOBOW MEXaHUKHU: ydeOHOe mocodue Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=495577) 1976

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"

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

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

33  [IOpaiit [DnexTpoHHBIH pecypc] : aneKTpoHHO-0ubaroTeuHas cucrema (3bC) / uznarensctBo HOpaiit. — URL:
https://biblio-online.ru

34 |Znanium.com [DnekTpoHHBIH pecypc] : aekTpoHHO-0nbnoTeuHas cucrema (9bC) / HayuHo-n3maTesibCkuii eHTp
NH®PA-M. — URL.: http://znanium.com/

35 |eLIBRARY.RU [DnekrponHslii pecypce] : anekrponHas oudnuoreka / Hayud. anekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 llepeyenb nHGOPMAIIMOHHBIX TEXHOJIOTHI

7.3.1 IIporpammHoe oGecneyeHue

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI
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1. DnexTpoHHBIH KaTanor HayuHoll 6ubauoreku Yenl'y [OnexTponHslil pecypc] : 6a3a nannbix / Yens6. roc. yu-1. — URL:
http://library.csu.ru/ru/ - Yensi6unck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaJibl
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. aurir. — Pexxum 1ocTyIa: TOIBKO U3 CETH YHUBEPCUTETA. —
TeKcT : 2IEKTPOHHBIN.

3. Web of Science : mymsruanctuuinaapHas pedeparuBHas 6a3a JaHHBIX / KoMIanus Thomson Reuters. — Pexum gocryma: s
3apeructpup. nonb3opareneit Uenl'V. — TeKCT : 3MEKTPpOHHBIN.

4. Scopus : peeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — £I3. aurit. — Pesxum focryma: st
3apeructpup. nonp3opareneit Uenl'Y. — TekcT : 3MeKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri. — PexxuM mocTyma: uist 3aperucTpup. monb3osateneit Yenl'Y. —
TEeKCT : DIIEKTPOHHBII.

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIHIEYEHHME JUCHUIIJIMHBI (MOAY JIs1)

Jlnst peanu3anny JUCHUILUTHHBL HCTIOIB3YIOTCS YaeOHBIC ayANTOPHH ISl IIPOBEICHHUS 3aHITHI JEKIMOHHOTO TUIA, CEMHHAPCKOTO
THUIIA, TPYIIIOBBIX ¥ HHIUBUAYAJIbHBIX KOHCYIBTAIIUM, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOI aTTeCTallnH, a TAKKEe MOMEIICHUS IS
CaMOCTOATEIILHOI paboThI.

Jlnst mpoBeieHns 3aHATUH JISKIIMOHHOTO THIIA MTPEJIaraloTcst HA0OPhI JEMOHCTPAIMOHHOTO 000pY/I0BaHUS U y4eOHO- HATJISHBIX
mocoOuit (MyIbTUMETUIHBIC IPE3CHTALINH).

Hcnonesyrotest ayauropust Ne205 - ynranbhbiii 3a5 Ne3 (yueOHbIi kopiye Nel) u aynutopus Ne206 - 37eKTpOHHBIN YHUTATIBHBIN 34T
(crienanu3upoBaHHbIi MenuateHTp) (yueOHbIi kopiyc Nel) 1 caMmocTosITenbHON paboThI CTY/IEHTa, OCHALIICHHBIC EPCOHATBHBIMA
KOMITBIOTEpaMH, MyJIbTUMEANHHON anmaparypoil. B aymuropusx odecredeH TOCTYII K pa3iudHON CIpaBOYHOHN JIHTEpaType,
SHIMKJIONEAUSAM, OHONIHOrpa)u4ecKuM 1 TIOJTHOTEKCTOBBIM 0a3aM JJaHHBIX, MHPOPMAIIOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOZY JIST)

OcBoeHue cofepxanus ydeOHOH AucuuIIMHb «KBaHTOBas TEOPUS» OCYILECTBIIAETCS Ha JIEKIUSIX U IPAKTUYECKUX 3aHATUSIX.
Jlex1MOHHBIE 3aHATHS 00ECIEYNBAIOT TEOPETHUECKOE H3YUCHNUE TUCIUILTHHEL. OCHOBHBIMH METOJAMH O0YIEHHS SBIAIOTCS
nH()OPMALMOHHO-00BACHUTEIbHBII U TpoOIeMHbIH. Ha neKusIx u3naraeTcs OCHOBHOE COZIepKaHUe TeM IIPOrpaMMBl, IPOBOAUTCS
aHaJIM3 OCHOBHBIX MOHATHH U paCCMaTPUBAIOTCS IIPUMEPBI.

JIeKMOHHBINH MaTepyal SBISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOSHUS yueOHOM auciuIuinHel. Ero obs3arensHo
HEO0OXOIUMO JOIOJIHUTh MATEPUAIOM OCHOBHOMU U JONOJHUTEIBHON JIUTEPATYPHI 110 TEME.

[IpaxkTudeckue 3aHATHUS CIIYKaT Ul 3aKPEIJICHUS] TEOPETUYECKUX OCHOB, M3JIaraeéMbIX B JieKUMAX. Ha npakTudeckux 3aHATHAX
oOydJaeMble OBIIaJeBafOT OCHOBHEIMH METOJaMH U IPHEMaMH pelIeHns 3aaad. [ mpoBeAeHns TEKYIIero ¥ IpoMeXyTOTHOTO
KOHTPOJISl IPOBOJUTHCS KOHTPOJIbHAS pab0Ta U 3aIUTHI 33/1a4 110 K0! TeMe MPAKTUUECKUX 3aHATHH. 3aluTa 3a1a4 TO TeMe
HoJpa3syMeBacT PEeIleHUE 3a1a4 U3 IPEAJ0KEHHOTO CIIUCKA 3a/1a4 M yMEHUE 00BACHUTH X0/ pelueHus 1-2 3anad u3 remsl. Cucrema
KOHTPOJIbHBIX MEPOIPUSTHI T0/DKHA 00eceynBaTh OObEKTUBHYIO OLIEHKY 3HAHUH U HaBBIKOB CTYJEHTOB, CIIOCOOCTBOBATH
HOBBIIIECHAIO 3 ()EKTHBHOCTH BCEX BUIOB YUCOHBIX 3aHATHIA.

B crydae mpuMeHeHuUs Mpu 00yYeHNH AUCIUTUTHHBI YJIEKTPOHHOTO 00YUYEHUs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
oOuieHue 00yJaromuXcs ¥ MperojaBaTeis OCYIECTBIISCTCS B PEXKUME PeabHOrO BpeMeHH (OHIaiH-JIeKIH (BeOUHApPBI), YaThl,
BHJIE0-KOH(EPEHIINH U JIP.) WK OTIOKEHHOTO BpEMEHH (CHCTeMa TUcTaHorHoro ooydenus Moodle, MS Office365, dopymsr,
JICKTPOHHAS 110YTa U JP.).

HpI/I O6y‘{CHI/II/I HWHBAJIMIOB U JIUI C OTPAaHUYICHHBIMH BO3MOXKHOCTSAMHU 3J0POBBS DJICKTPOHHOC O6quHI/IC, JHUCTAaHIIMOHHBIC
06paBOBaTCJ'II)HI)Ie TEXHOJIOTUHU NTPEAYCMATPUBAIOT BO3MOXXHOCTD IIpUEMa-rnepeaadun I/IH(bOpMaHI/II/I B JOCTYIHBIX IJI HUX (bopMax.

Peanuzanyst AMCUUIUIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOI0THi (nanee — D0,
JOT) ocymectBasercs Ha ocHOBaHUHU «I10J103KeHNUs 0 peau3alliy OCHOBHBIX U JONOJHUTEIBHBIX 00pa30BaTEIbHBIX IIPOrPaMM €
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIUH B (helepalbHOM I'OCYJapCTBEHHOM
OI0PKETHOM 00pa30BaTEILHOM YUPEKICHUH BEICIIET0 00pa3oBanus «HeIsi0MHCKUH rocyJapCTBEHHBIN YHUBEpCUTET», «IlomoxeHus
0 TOpsIKE 3a4eTa 00YHaIOIIMHCS 110 OCHOBHBIM ITPO(ECCHOHAIBHBIM 00pa30BaTENbHEIM IIPOTPaMMaM BBICIIIET0 00pa30BaHUs B
OI'BOY BO «Uenl Y» pe3yabTaToB OCBOCHHUS B OPTraHU3AIMIX, OCYIIECTBISIOMINUX 00pa30BaTeIbHYIO IESTEIbHOCTD, Y4eOHBIX
IPEAMETOB, KypCOB, JUCUUIINH (MOAYJIEH), IPAKTUK, JOIOIHUTENBHBIX 00pa30BaTeIbHBIX IPOrpaMM» IIOCPEICTBOM JIEKTPOHHO
nHpopmarroHHo-00pa3oBarensHoi cpeast PTBOY BO
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«Uenl'V». B uckimrouuTe bHBIX ciiydasx (hopc-Maxkop  T.I1.) IIPH peau3alui 00pa30BaTeNIbHOM JIesITeNbHOCTH ¢ npuMeneHneM 20,
JOT MoryT npuMeHSTh KOMIIOHEHTBI, HE BXOJISIIUE B MIEPEUYCHb 3JICKTPOHHON MH(OPMAIIMOHHO- 00pa30BaTeIbHON CpeIbl.

10. CHEIIMAJIBHBIE YCJIOBHUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCAHA C HHBAJIMJHOCTBIO
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMMU 310POBbA

OcBoeHHE TUCIUILIMHEI HHBAJIHIAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3[0POBBsSI OCYILECTBISIETCS C UCTIOIb30BAHUEM
CHEIHATbHBIX TEXHHYECKUX CPEACTB M AaCCHCTHBHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH, MPEJAOCTaBIsIeMBbIX PecypcHbIM
y4eOHO-METOANYECKUM [IEHTPOM O OOYUSHHIO MHBAIUIOB U JIUL C OTPAaHMYEHHBIMH BO3MOKHOCTAMHU 310poBbst Yenl'Y mo 3ampocy
00yJaroIerocs.

1. MoGwiIbHbBIE CTICIHANTbHBIC TEXHUUESCKUE CPEICTBA TS JIUI C HAPYIICHUSMHU 3PEHHS: MOPTATHBHBIA KOMIIBIOTEP C BBOJIOM/BBIBOZIOM
mpudTom Bpaiins ¢ curresaropom peun «ElIBraile-W14J G2»; HoyrOyku ¢ mporpaMmHoii akpantoro goctyna NVDA; anekTpoHHbIe
YBEJIMYMTENH VIS yIAIEHHOTO IPOCMOTPA; BUICOYBSIMYUTEIIN TOPTATUBHBIC; TH(IIOIIIeEep; HU(POBEIC TUKTO(GOHBI.

2. MoOuipHBIe CrelraNibHble TEXHUIECKHE CPEACTBa JUIA JIMI ¢ HApYIICHUSIMHU CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IOJSI CO
BCTPOCHHOH coBMecTUMOCThI0 ¢ FM-ycrpoiictBamu; pamuoxiaccel «CoHer-PCM» ¢ mepemaTdMkoM, 3ayLIHBIM HHIYKTOPOM U
WHIYKIUOHHOW TIeTNiel; cucteMa MH(OPMAaIMOHHAs Ml ciadociblmamux nepeHocHas «Mctok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBEIM HH(OPMaTOPOM; TOKYMEHT-KaMepa; IIPorpaMMHUpyeMbIe CITyXOBBIC alapaThl HHANBHAYAIEHOTO ITOJIb30BAHMUS.

3. AccuctuBHble HH()OPMAIIMOHHBIC TEXHOJOTMH: MPOrPAMMHOE oObOecreueHne SKpaHHOro mpoctyna ¢ cuHTe3oM peun NVDA,;
HPOTPaMMBI 3KPAaHHOTO YBEJIMYCHHS; IIPOrPaMMBI PEYEBOTO CHHTE3a IJIsI KOMITBIOTEPOB M HOYTOYKOB; IIPOTrpaMMbI PE4EBOTO CHHTE3a
JUTSt MOOHJTBHBIX YCTPOWCTB; KpaHHas KIaBUATYypa; SKpaHHas JIyma.

Ilp HeoOXoAMMOCTH I OOYydYaroMXCs C HapyIICHWSAMH 3pCHUS Ha pabodyMx MecTax Ul NMPOBEACHUS INPAKTUYCCKUX HIH
1a00paTOPHBIX 3aHIATUI YCTaHABIMBAeTCs CIEIMalIbHOE MporpaMMHoe obecneueHue (mporpamma peueBor Hapurarmu NVDA,
pedeBBIC CHHTE3aTOPBI, SKPaHHBIC JIYIIb).

B yueOHble aymuTopuu oOecreunBaeTCs OCCIPENATCTBEHHBIH JOCTYN Ui OOydYaroIlUXCs WHBAJIUAOB M OOYYaIOIIMXCS C
OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3[0pPOBbS. B KaXIoW ayauTOpHH, Te OOYydYaroTCs WHBAIHIBI M JIMIA C OTPaHHMICHHBIMU
BO3MOKHOCTSIMH 370POBBSI, IPETyCMAaTPUBAETCSI COOTBETCTBYIOIIEE KOIMIECTBO MECT UL OOYUYarOMIUXCS ¢ YIeTOM HapyIIeHHH HX
3JI0POBBSL.

J111s1 OCBOSHHMS AUCIMIUTMHEI HHBAJMAM U JIUIAM C OTPAaHUYSHHBIMH BO3MOKHOCTSIMH 3710POBBS IPEIOCTABISETCS TOCTYII K II€YaTHBIM
HCTOYHUKAM, UIMEIOLIMMCS B Hay4HOU Oubimoreke Yenl'Y, ¢ mOMOLIBIO CIEHUANIBHBIX TEXHUYECKUX CPECTB; IOCTYII K AJIEKTPOHHBIM
WCTOYHMKAM, TMPEACTaBICHHBIM B (OpMe OJIEKTPOHHOTO JOKyMeHTa B (QoHae HayyHod OuOmmorekn YenlV wim
3HCKTpOHHO-6I/I6HI/IOTC‘lelX CHUCTEMAX, C NMOMOLIBIO CIICHUAIIBHBIX TCXHUYCCKUX H IMPOrpaMMHBIX CPEACTB (pa60qee MECTO IJId
HE3psAYero TOJIb30BaTeIss C NpPOrpaMMHBIM oOOecredeHHeM SKpaHHoro noctyma ¢ cuHte3oM peun NVDA, pabouee mecto ¢
KOMIIBIOTEPHBIM POJIIEPOM U Ki1aBuaTypoil Clevy ¢ 00bIIMI KHONKaMHK | C Pa3/iessIOIIeH KIIaBUIIH HAKIIAAKOMN ).
Y4eOHO-MeTOIMUEeCKHEe MaTepHaiIbl Ul O0YYAIOIMXCS U3 YHCJIAa MHBAIHIOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
IPEOCTABISIIOTCS B hOopMax, alaliTUPOBAHHBIX K OTPAHUUCHUSIM UX 310POBbS U BOCIIPUATHS HHGOPMALUK:

Jlnst min ¢ HapyIIeHUsIMH 3pEHMS:

- B I€4aTHOH (opMe yBETUUEHHBIM IIPUTOM,

- B popMe IIIEKTPOHHOTO TOKYMEHTa,

- B opme ayauodaiina,

- B meyaTHOH (opme mpudTom bpaiins.

Jnist Tin ¢ HapyIIeHUsIMH CITyXa:

- B IIeYaTHOM (opme,

- B popMe DIIEKTPOHHOTO TOKYMEHTA.

Jlnis a1 ¢ HapyHIeHUsIMH OIIOPHO-ABUTaTENbHOIO amapara:

- B IIeyaTHo# opme,

- B popMe IIEKTPOHHOTO JOKYMEHTa,

- B opme ayauodaiina.

JlaHHBIH nepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA 00yJaroIHuXCsl.

J11st ”HBaNMIOB | JIMI] C OTPaHIMYSHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI OCBOCHHE JIHCIMIUIMHBI MOXKET OBITh YACTHYHO WITH MOJHOCTHIO
OCYIIECTBICHO C HCIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTE/IbHBIX TEXHOIOTHIA.

[Mpu npoBeeHNN NPOLIE Ty Pl OLICHUBAHUS PE3YIIFTATOB 00YIESHHUsI HHBAHIOB 1 JIHI[ C OTPAaHUIEHHBIMHI BO3MOXHOCTSIMHU 3JI0POBBS IO
JAUCLIUMIITIMHE 06eCHCqI/IBaeTCﬂ BBIIIOJIHCHUE CJIICAYIOIIUX JOIOJTHUTCIIBHBIX Tpe6OBaHHﬁ B 3aBUCHMOCTU OT HHIAWBUAYAJIIBHBIX
0COOEHHOCTEH, 00yJaroTXCs:

a) gocTymHas GpopMma MpeoCTaBICHISI HHCTPYKIUH MO MOPSIIKY MPOBEAECHHS NPOLEAYpPHI OLleHuBaHus (YCTHO, B MUCbMEHHOI1 (opme,
B MIUCbMEHHOW (opMe mpudToM Bpailiis, yCTHO ¢ UCIIOIb30BAHUEM YCIYT CYpIOIEePEBOIINKA);

6) moctynHas Qopma IperOCTaBICHHS 3aJaHWH OLIEHOYHBIX CPEACTB (B HeyaTHOH ¢opme, B meyaTHOH (opMme YBETMUCHHBIM
mpudTom, B edatHort popme mpudrom Bpaiiis, B hopMe 3IEKTPOHHOTO TOKYMEHTa, 3a1aHHS 324U THIBAIOTCS ACCHCTEHTOM, 3aJIaHUS
MPEIOCTaBIISIOTCS C HCIOIb30BaHUEM CYPIONECPEBOA);
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MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«Uensabunckuii rocynapcrseHHbiil yausepeuret» (PI'bOY BO «Henl'V»)

Pabouas nporpamma aucuuminasl "KBantoBas Teopus" Mo HanpaBlieHHIO TOAT0TOBKH (crenuansHocTH) 03.03.03
"Pammodusnka" HanpaBieHHOCTH (Tpodmto) TerekoMMyHNKaMOHHbEIE CHCTEMBI M HH()OPMAITHOHHBIE TEXHOIOTHH ctp. 13
OI'BOY BO «Henl'V»

B) goctymnHas (opMa MpeJoCTaBICHHsS OTBETOB Ha 3amaHus (MUCBMEHHO Ha OyMare, HaOOp OTBETOB Ha KOMIIBIOTEPE, MHUCHMEHHO
upudToM Bpaiins, ¢ ucmoab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

IIpu npoBeieHUH MPOLIEAYPHI OLICHUBAHUS PE3YIbTATOB 00YUCHHST MHBAJIHU/OB U JIMI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBbBS
[peIyCMaTPUBACTCS HCIOB30BAHIE TEXHUYECKUX CPEICTB, HEOOXOMMMBIX UM B CBSI3H C X HHIMBHIYAIbHBIMH OCOOCHHOCTSIMH. DTH
CpeCTBa MOTYT OBITh MpeocTaBieHbl Yenl'Y Wi MOTYT HCTIONB30BaThCs COOCTBEHHbIE TEXHHUIECKUE cpecTBa. [Ipu He0OX0TUMOCTH
WHBAJIMAIaM U JIUI[AM C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS TPEAOCTABIISACTCS OTOTHUTEIBHOE BPEMSI JAJIsI IIOITOTOBKH OTBETA
Ha 3a[aHHs, IPOLEAypa OLCHUBAHMUS PE3yIbTaTOB O0YUCHUSI 110 JUCUUIUINHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[IpoBeneHre MPOLEAYPHl OLCHUBAHUS PE3yJIbTATOB OOYYEHHs WHBAJIHMIOB U JIUI C OTPAHMYCHHBIMU BO3MOXKHOCTSMH 3JI0POBBS
JIOIYCKAETCS C MCIIOJIb30BAHMEM AUCTAHIIMOHHBIX 00Pa30BaTE/IbHBIX TEXHOIOTHIA.
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MUHOBPHAVYKH POCCHUA
\,’ DeepanbHOE rOCYIapCTBEHHOE OI0KETHOE 00pa30BaTebHOES
@ YUPEKIEHHE BBICIIETO 00pa3oBaHusI

«Yensbunckuii rocynapcrBeHnslil yauBepeuter (PI'BOY BO «Uenl'Vy)

Pabouas mporpamma auctuiuinHe! "KBaHTOBas Teopus" 110 HaNlpaBIEHUIO MOATOTOBKY (cnenuanbHoctn) 03.03.03
"Pagunoduznka” HanpasneHHOCTH (Mpoduitio) TeaeKkOMMyHHKAMOHHBIE CHCTEMbI M HHOPMAIIMOHHBIE TEXHOIOTHH
OI'BOY BO «Henl'V»

ctp. 14

Pabouas nporpaMMa JHCHUIIMHBI (MOIYJI51) 0100peHa H PEKOMEH/10BaHAa:

[Ipopekrop mo ydeOHOI paboTe yTBepxaeHo 21.02.24 A.A. CanamaroB
YyeHbIM COBETOM (PU3UYECKOTO (paKyIpTeTa

[Iporokon 3acenanust Ne 08 ot 25.01.2024

IIpencenarens YueHOro cosera

¢uznyeckoro ¢gaxyyiprera COIJIaCOBAHO M.A. 3arpebun
3acenanuem kadenpsol o01Ield U TeopeTHYeCKO GU3NKN

[Iporokon 3acenanust Ne 05 ot 18.01.2024

3aBenyroumii kadeapoi COIIaCOBAHO A.E. Maiiep

ABTOD (COCTaBUTEID) M.JI. Munnep

Crpykrypa padoyeil nporpaMmmbl co0OoTBeTCTBYeT npukasy pexkropa ®I'bOY BO «Heal ' V»

ot «13» anmpeas 2021 r. Ne 247-1
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