MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPALTAN
denepanbHOE rOCYIapCTBEHHOE OI0JKETHOE 00Pa30BaTENbHOE YUPEKACHUE
BBICILIETO 00pa30BaHUs
«KyOaHCcKMi TOCy1apCTBEHHbBIN YHUBEPCUTET)
dakynbTeT QUINKO-TEXHUYECKUN

2, Y TBEPYKJIATO
Jpopextop 10 y4eOHO# padore,

arypos T.A.
2022 .

PABOYASA ITPOTPAMMA JUCHUIIJIMHBI (MO Y JIA)
KBaHTOBas MEXaHHWKA U OCHOBBI KBAHTOBOW TEOPUU M0

Hamnpasnenne noarorosku/crenuanbHocTh 03.03.03 Pagnodusuka

Hanpasnennocts (mpoduns)/ cnenuanuszanus Ou3uka U TEXHOIOT U
PaaMOARIEKTPOHHBIX MPUOOPOB U YCTPOUCTB

doma 0OydeHUss OYHas

Kamudukanus _OGakanaBp

Kpacuonap 2022



Pabouass mporpamma nucruruiiHel KBaHTOBas MEXaHHWKA M OCHOBBI KBaHTOBOU
TEOpUH TOJIA COCTaBJIEHa B COOTBETCTBUM C (heepalIbHbIM T'OCYIapCTBEHHBIM
oOpa3zoBaTebHBIM  CTaHJAAapTOM Bbiciiero oo6paszoBanus (OI'OC BO) mo
HaIpaBieHHI0 MoAroToBku/ cnennanbHocTu (03.03.03 Pannodusnka

[Iporpammy coctaBui (1):
O. M. XKapkoga, noneHT kadeapsl Teop. (PU3UKU U KOMII. TGXHOJIOFI/II/I / PR
KaHAuAaT Gus.-MaT. HAyK - 'T«

ATHCE

Pabouas mporpamma KBaHTOBas MexaHUKAa W OCHOBbI KBAaHTOBOW TEOPHM OIS
yTBEpKJI€HA HA 3acelaHuu Kadeapbl TEOpEeTUUYEeCKON (U3UKU U KOMHB}OTepHBIX
TEXHOJIOTUH / /

& dr‘-”
npotokod Ne 8 ot «14» anpens 2022 r.
3aBenyromuii kadempoii (Beimyckatomieii)  Mcaes B.A.

TIOJANHACE

YTBepiKIeHa Ha 3aceIaHlH Y4eOHO-METOIMYECKON KOMUCCUH (DU3UKO-
TEXHUYECKOTO (haKyJIbTeTa

npotokosl Ne8 ot «15» ampens 2022 r. — ;»f\,a—%""} {7’
[Ipencenarens YMK dakynbrera boraros H.M. TIOTTHCE

PenensenTsr:

B.B. Tanynkwmii, u.0.3aBeayoomero kadeapoi paauopu3uku U HAHOTEXHOJOTHI
Ky6I'Y, xannunar puznko-maTeMaTHUeCKUX HAyK, JOIICHT

JI.P. I'puropsiH, renepanbhblii qupekrop OO0 HIID «Me3zon»
KaHIuaT GU3NKO-MAaTEeMaTUYECKUX HAYK



1.1 llean ocBOeHHs TUCUUILIAHDI.
Henp quctumivHbel — GOPMHUPOBAHKE y CTYJEHTOB TEOPETUUECKUX 3HAHUI O KBAaHTOBBIX

SABJICHUAX, IPOABIAIOMUXCA B MUKPOMUPE.

1.2 3agaun AUCHUILINHBI.

3agaun qucuuIuHbl «KBaHTOBas TEOPUSI»:

- (hopmupoBaHUE y CTYICHTOB IIPEICTABIICHUA O COBPEMEHHBIX TEOPETHUCCKHUX MPEACTAB-
JIEHUAX B 00JIaCTH KBAHTOBOM MEXAHUKHU;

- MPUOOPETECHNE HABBIKOB TOJYUYCHUS KOJIMUYECTBEHHBIX OLICHOK OCHOBHBIX ITapaMeTPOB,
XapaKTEePU3YIOLIUX CBONCTBA KBAHTOBBIX CUCTEM,

- opMupOBaHUE TTOAXOA0B K IIPOBEICHUIO HCCIICIOBAHUN B Pa3HBIX 00JIaCTIX PU3UKH 1
aHaJIN3y MOJYYCHHBIX PE3yJIbTATOB;

- pa3BUTHE YMEHUW, OCHOBAaHHBIX HA MOJYYEHHBIX TCOPETUUYCCKUX 3HAHMSIX, ITO3BOJISIO-
X Pa3BUBATh KAYECTBEHHBIC W KOJIMYCCTBEHHBIC (DU3MYECKHE MOJEIU MJI WCCIICIOBAHUS
CBOMCTB KBaHTOBBIX CHCTEM B IIMPOKOM JIMAITa30HE MMapaMeTPOB.

1.3 MecTo AucHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMBbl.

Huctunnuna «KBanTtoBast Teopusi» OTHOCUTCS K 0a3oBoi yactu brnoka 1 "Jlucuurimnsl
(Momynu)" yueOHoro 1uiana HanpapieHus: noarotosku 03.03.02 dusuka HarpaBieHHOCTH "DyH-
JaMeHTallbHas pu3nKa'.

JIJ1st yCrienTHoTro YCBOCHHUS AUCHHUILTUHBI «KBaHTOBasI TEOPHS» CTYACHTHI JOJDKHBI 00J1a/1aTh
0a30BBIMU 3HAHHUSIMU U YMEHUSIMU 110 TIPEANICCTBYIOIMIUM JUCHUILTHHAM «MaTemMaTH4ecKuii aHa-
3y, «AtomHas ¢usnkay, «DU3nMKka aTOMHOrO siipa U 4actuiy, «/luddepennumanbupie, nHTE-
rpaJibHbIC YPABHEHUS U BaPUAIMOHHOE NCUUCIICHHUEY.

«KBaHTOBas TEOPUS» CIY>KUT OCHOBOM JIJIs1 TOHUMAHUS CHCIIUATBHBIX JUCIUIUINH, U3yvae-
MbIx 110 Hampasiiennio 03.03.02 ®dusnka Kak B 0akajlaBpuare, Tak U Jajiee B MarucTparype u B
acIupaHType.

CTyneHT, OCBOMBIINHN TaHHBINA KypC, TOJITOTOBJICH K ACSITEIHHOCTH, TPEOYIOIIEH yriTyOJIeH-
HOM (yHIaMEeHTaIbHOM U MPOQecCHOHAIBHOMN MOATOTOBKHY, B TOM YUCIIE€ K HAYYHO — UCCIIEIOBa-
TETBCKOMU, a IPU COYETAaHUU OCBOEHUS JOMOTHUTEIBHOW 00pa30BaTeIbHON MPOrpaMMBbl TI€1aro-
TUYECKOTO PO — K MEeIarOTHYECKON AeSITEIHHOCTH.

1.4 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUsI O JUCHHUILIHHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOECHHS 00pa30BaTe/IbHOI NPOrpaMMBbl.

N3yuenune nanHoM y4eOHOW TUCHIUITUHBI HAMPaBJIeHO Ha (OPMHUPOBAHUE Y 00 yUarOIINXCS 00-
mienpodeccronanbHor komnerernuu (OITK-1)

HOCTH 0a30BBIE 3HAa-

AJIbHBIX WU HMHTCA

HHTErpajIbHBIC

No HNunexe | CoxpepxkaHue Komre- B pesynbprare uzydeHus: yueOHON AUCIUTUIAHBI
I 1; KOMIIe- | TeHUuHu (1w e€ ya- 00yyaromuecs 10JKHbI
" | TeHIMM CTH) 3HATh YMeTh BJIaJleTh
1. OIIK-2 | cnocoOHOCTBIO ~ HC- | OCHOBHBIE  Me-| COCTaBISATh U | HABBIKAMH  pe-
M0JIb30BAaTh B Mpodec- | Toabl pemieHus] pemats Audde- | menus audpde-
CHOHAJIBHOW JiesiTenb- | AuddepeHnn- | peHUHalbHbIe U | peHIUAIBHBIX U

HUHTETPAJTbHBIX

HUS  (yHAAMEHTalb- | TPAIBHBIX ypaB- ypaBHEHHE JUIS | ypaBHEHHH JUIs
HBIX pa3/ieJlOB MaTe- | HEHUM M pe-| pellieHus 3ajad | penieHus 3aaay
MaTHK{,  CO3JaBaTh | LIEHWS YypaBHE-| KBAaHTOBOH T€O- | KBAHTOBOW TEO-

MaTEMATHUYCCKHUE MO-
ACJIN TUIIOBBIX TIIPO-
(dbeccHoHANBHBIX  3a-

HUW KBAaHTOBOW
MEXaHUKU

pun

pun




HBIX pa3fesioB 0oOLIeH
U TEOpEeTHUYECKON ¢u-

XaHUKH, U BbITCA
Karomime mn3 3THUX

TUIIOBBIX 3a1a4
B 00JIaCTH MUK-

e HNupexc | CoxpepxkaHue Komrie- B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
L | koMie- | TeHLMH (i e€ ya- 00yJaromuecs: JOIKHbI
TEHIIUU CTH) 3HATD yMeTh BJIA/IETh

Ja4 ¥ UHTEPIpPETUPO-
BaTh IMOJyYEHHBIE pe-
3yJAbTaThl C Y4YETOM
TpaHMI] TPUMEHUMO-
CTH MOJCIeH

2. OIIK-3 | cmocoOHOCTEIO WC- | OCHOBHBIE TIOHSI{ COCTaBJISITh W | HABBIKAMU  pa-
MOJIb30BaTh 0a30BbIC | THS, METOABI W pemaTrh ypaB- | OOTBI ¢ omepa-
TEOPETHYECKUE  3Ha- | YpaBHCHHS HEHUE [pé- | Topamu u BOJ-
HUS  (yHZaMeHTan b- | KBAHTOBOM Me- AWHTepa Ui | HOBBIMH (DYHK-

LHUAMH JUTSL pe-
HIeHUs Ipodec-

3UKH JUIA peUIeHHs | YpaBHEHUH OCH poMHupa CHOHAIbHBIX

poeCCHOHATBHBIX HOBHBIE 3aKOHO- 3a/1a4 ONepupo-

3a1au MEPHOCTH TOBE- BaHUS C HaHO-
JICHUS  MHUKPO- o0beKTaMu
00BEKTOB

2. CTpyKTYpa M coepkaHHue IMCHMIINHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUILIMHBI 10 BUIaM padoT.

O6mas Tpya0€MKOCTh TUCITUILIMHBI COCTaBisIeT 6 3ad.ed. (216 vaca), ux pacnpeneseHme
10 BUZaM paboT MPEACTaBICHO B TaOIHIIe

(052 cmyoenmos ODO).
Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachr)

5 6
KonraktHasi pa6oTa, B TOM yncJe: 144,5 | 76,2 | 68,3
AyauTOpHBIE 3aHATHS (BCEro): 136 72 64
3aHsATHS JTEKIIMOHHOTO TUTIA 68 36 32
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, PaKTUYe- 63 36 17
CKHE 3aHATHS)
HNuas koHTaKTHasi padora: 6,5 4,2 | 2,3

Kontponb camocrositensHOM pabotsl (KCP) 6 4 2

ITpomexyrounas atrectanus (MKP) 0,5 0,2 | 0,3
CamocrosiTesibHass padoTa, B TOM YHCJIe: 46,8 31,8 | 15
ITpopaboTka yueOHOTO (TEOPETUIECKOTO) MaTepHraia 30 20 10
IloAroTroBka K TeKyIeMy KOHTPOJIIO 16,8 11,8 5
KourtpoJn: 26,7 - 26,7
IToaroroBka K 3K3amMeHy 26,7 - 26,7
OO0masi Tpy10eMKOCTh yac. 216 108 | 108

B TOM 4HC/Ie KOHTaKTHAA | | 45 | 762 | 683

padora

3a4. el 6 3 3

2.2 CTpyKTypa AUCHUILIMHBI:
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieaM JAUCHUITUHBI.
Pazgenbl quctuIuInHbL, U3y4aemMbie B 5 cemecTpe (ounas ghopma)



KOJ’II/I‘{GCTBO yacoOB
AynutopHast Brcayu-

NQ HaumenoBanue pa3aciion Beero ypa60’11‘:; ;zgl;:;
JI | 113 JIP CpC

1 2 3 4 5 6 7

1. |BBenenune 34 | 12 12 - 10

2 OCHOBBI KBAHTOBOM MEXaHUKHU 34 | 12 12 - 10
3. |lloTreHumanbHbIE IMBI U Oapbephl 35,8] 12 12 - 11,8
Bcero: 36 36 - 31,8

[Tpumeuanue: JI — nexum, [13 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopatopHsie 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

Pa3nens! qucuuniuuHel, u3ydyaeMele B 6 cemecTpe (ounas ¢hopma)

KonugectBo yacos
Breaynu-

Ne HanmenoBanue pasaenon Beero AYSL%T;)T[; Had TOpZaﬂ

paboTa

J | 113 JIP | CPC
1 2 3 4 5 6 7
4.  |Teopus BO3MYIICHUI 29 | 12 12 - 5
5. |PensiTuBHCTCKasi KBAHTOBAsI TEOPUSI 25 | 10 10 - 5
6. |MakpOoCKONMMYECKHE KBAHTOBBIC SIBJICHUS 25 | 10 10 - 5
Bcero: 32 | 32 - 15

[Tpumeuanue: JI — nexum, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopatopHsie 3aHs-
tusi, CPC — camocrosiTenpHas paboTa CTyAeHTa

2.3 Conepxxanue pa3iesioB AUCHUIIHHBI:
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA.

MCXaHHKHU

HanmenoBanue dopma TeKy-
Ne Conepxanue pasaena
pazneina 111er0 KOHTPOJIS
1 2 3 4

1. |BBenenue IIpenmer u 3agaum kypca «KBanToBas reopust». Ero| Kosmioksuym
MECTO CpeJ ApYrux yueOHbIX nucuuIuiH. Kparkue
HCTOPUYECKHUE CBEIEHUS. JHEPrusi U UMILYJIbC CBE-
TOBBIX KBaHTOB. D¢ ¢dekr Komnrona. ['mmoresa ne
bpois.

2. |OcHOBBI KBaHTOBOM|CTaTHCTHYECKOE TOJIKOBaHME BOJH Je bpoiuna.| KommoxkBuym

HpI/IHLII/IH HCOMPCACIICHHOCTH. HpI/IHLII/IH cynepIio-
3UIUU. qI/ICTI)Ie, CMCHIaAHHBIC U 3alTyTAHHBIC COCTOS-
HHA.

Omnepatopsl. CpoiicTBa onepatopoB. CoOCTBEHHBIE
(GYHKIMM U COOCTBEHHBIE 3HAUEHHUS OIEpPaToOpOB.
JluHaMuuecKkue NepeMEHHbBIE U 3aJJaHUE COCTOSIHMSL.
OcHOBHBIE OIlepaTOpbl KBAHTOBOW MexaHUKH. ['a-
MUJIbTOHUAH. MI3MEHEHNE COCTOSHUS BO BPEMEHU.

Vpasnenue lllpenunrepa U 3aBUCUMOCTb ONEPATO-
poB OoT BpeMeHHu. [Ipon3BoiHbIE OTIEPaTOPOB BO BpeE-
MeHHu. [lepexo1 OT KBaHTOBBIX YPABHEHU K ypaBHE-




HusaM Herotona. IIpencrasinenus. Paznmnuneie npen-
CTaBJICHUSI COCTOSHMS KBAHTOBBIX CUCTEM. BoiHO-
Bass (YHKUIMS M MaTpula IJIOTHOCTH. YpaBHEHHE
[[Ipenunrepa u 3aBUCUMOCTb OIEPATOPOB OT Bpe-
MEHH.

TToTennuansHEIe
SIMBI U 6apbephbl

JIBrb>KeHHE 4acTULIbl B OJHOMEPHON MOTEHIIMAIBHOM
ame. Tynuenbnslid 3¢ dexr. JIunelnslii rapMoHnye-
ckuii ocruiaTop. OOmme cBOWCTBa TapMOHHUYE-
CKOT'0 OCIUJUISITOpA.

VpaBnenue Illpenunrepa juisi 4YacTUIbl B IICH-
TPaJIbHO-CUMMETPUYHOM Tiojie. JIBMIKEHHE 3JeK-
TpPOHA B BOJIOPOAOIOI0OHBIX aTOMaX.

KonnokBuym

Teopus Bo3MyIeHUH

Teopus Bo3mytieHnii. COOCTBEHHBI MEXaHUUECKU I
U MarHUTHBIH MOMEHTHI 3JeKTpoHa. CHMH 3JeK-
TpoHa. YpaHenue [laynu. JIBuxkenue crivHa B epe-
MEHHOM MarHuTHOM noze. Paciieruienue crek-
TPaJbHBIX JMHUAN B DJIEKTPUYECKOM U CcIIaboM mar-
HUTHOM THOJAX. SIBI€HME KBAHTOBOI'O IEpexoa.
Monekyna. O6menHoe B3aumojeiicrBue. Camoco-
IJIACOBAaHHBIA MOTeHUUan U MeToj XapTpu-Poka.
MeTto QyHKIMOHAA IJIOTHOCTH.

Komnoksnym

PenstuBucTckas
KBAaHTOBAaA TCOPHUA

CBsi3b 3aKOHOB COXPAHEHHMSI C CUMMETpUEH Mpo-
CTpaHCTBa U BpeMeHU. [[puHLIMI TOXIECTBEHHOCTH
OJIMHAKOBBIX MUKpodacTHl]. CUCTEMa TOXIECTBEH-
HbIX yacTull. Yactuusl boze u yactuubr OepMmu.

MHOFOBJ’ICKTpOHHHe ATOMBI. OnepaTop I'amuneTOHA
IJIL 3JICKTPOHOB aTOMa reju. AtoM n nepuoanyc-
CKas cucTeMa dJIEMEHTOB MeHaeneeBa.

Komnoksuym

Makpockonuueckue
KBaHTOBBIE SIBJICHUS

Cratuctuueckue pacnpeznenenus Pepmu-/lupaka u
boze-OiinmTeitna. bo3e-koHIeHCAaT U CBEpXTEKY-
yecTb. KBaHTOBaHHME 3IIEKTPOMATHUTHOTO TOJI.
KBantoBbie m3MepeHus. B3zanmopaeicTBre KBAHTO-
BBIX CUCTEM C KJIACCUUECKUM OKpYyXeHHeM. KBaHTo-
BbIII KoMmmbroTep. KBaHTOBBINM napaymenusM. Jloru-
YECKUE KBAHTOBBIE BEHTUIIH.

Komnoxksuym

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.

HaunmenoBanue
paszena

TemaTuka MpakTUYECKUX 3aHATUN (CEMHUHAPOR)

®opMma TeKy-
1IETO KOHTPOJIS

2

3

4

Bsenenue

OHeprus U HUMITYJIbC CBETOBBIX KBAaHTOB. D(ddexT
KomnTona. I'nnoresa ne bpoiins.

Pemmenue 3agau

OCHOBBI KBaHTOBOI

MCXaHUKHU

[Tpunimn HeonpeneneHHoct. [IpuHnun cymepmo-
3ULUH.

Omnepatopsl. CBolicTBa onepatopoB. CoOCTBEHHBIE
GyHKIMH U COOCTBEHHBIC 3HAYCHUsSI OINEPaTOPOB.
JlnHamuueckue nepeMeHHble U 3aJaHUE COCTOSIHUSI.

Pemmenue 3agau




OCHOBHBIE OmepaTOpbl KBAaHTOBOW MexaHUKH. ['a-
MUJILTOHHAH. I3MeHeHne COCTOSTHIS BO BpPCMCHHU.

VYpasuenue lllpennHrepa u 3aBUCMMOCTB OIlEpaToO-
poB oT BpeMeHu. [Ipon3BoHbIE ONIEPATOPOB BO Bpe-
MenH. [lepexo/1 OT KBaHTOBBIX YPaBHEHUM K ypaBHe-
HusiM Herotona. [Ipencrabnenus. Paznuunbie npen-
CTaBJICHHS COCTOSHHS KBAaHTOBBIX cuUcTeM. BomHo-
Basg (YHKIMSA U MaTpulla IUIOTHOCTH. YpaBHEHHUE
[lIpenuHrepa u 3aBUCUMOCTb ONEPATOPOB OT Bpe-

MEHH.
3. (IloreHmuaabHbIE JIBr>KeHME YyacTULIbl B OJHOMEPHOM MTOTEHIMAIbHOM | Pemenune 3aqau
SIMBI 1 Oapbepbl sme. TynHenbHbIN dhdekT. JIuHelHbIil rapMoHnye-

ckuii ocummiaTop. OOmuMe cBoWcTBa TrapMOHHYE-
CKOTO OCIIHJUIATOPA.

VpaBuenue Illpenunrepa s 4yacTUUbl B LEH-
TpalbHO-CUMMETPUYHOM TmoJe. [[BukeHue »siiek-
TPOHA B BOJIOPOIONOO0HBIX aTOMAaX.

4. |Teopus Bo3myuienuii| Teopus Bo3myienuii. CoocTBeHHbIN MexaHnueckuii|Pemenre 3agau
U MarHUTHBIA MOMEHTHI 3JieKTpoHa. CHHH 3JeK-
TpoHa. YpasHenue [laynu. J[BuxkeHue crivHa B riepe-
MEHHOM MarHuTHOM moJje. Pacmienienue crek-
TpPaJIbHBIX JUHUHA B 3JIEKTPUYECKOM U C1abOM Mar-
HUTHOM TMOJsAX. SIBJICHHE KBAaHTOBOTO IE€pPEXoJa.
Mornexyna. O6menHoe B3aumoneicTBue. Camoco-
IJIACOBaHHBIA MoTeHnuan u meron Xaprtpu-Doka.
MeTton ¢yHKIHOHANA IOTHOCTH.

5. |PengaruBuCcTCKAs CBsi3b 3aKOHOB COXpaHEHHUS C CHMMeETpued mpo-|PereHue 3amau
KBaHTOBas TEOPUSL  |CTPAHCTBA U BpeMEHU. [IpuHIUII TOXKIAECTBEHHOCTH
OJIMHAKOBBIX MUKpodacTHll. CUCTEMA TOXKIECTBEH-
HbIX yacTull. Yactuuel boze u yactuupsr Pepmu.

MHoroa3nekTponHbie atoMbl. OniepaTop ["amunbToHa
JUTSL 3JIEKTPOHOB atoMma rejiusi. ATOM M Nepuouye-
CKas CUCTeMa dIeMEeHTOB Menaeneesa.

6. |Makpockonnueckue |Cratuctuueckue pacnpenenenus depmu-/lupaxa u|Pemenue 3anau
KBaHTOBBIC sABJICHUS |bo3e-ONHIITEeHA. bo3e-KOHIEHCAaT M CBEPXTEKY-
gyecTb. KBaHTOBaHME 3JIEKTPOMArHUTHOTO TOJIS.
KBantoBbie M3MepeHus. BzanmopaeicTBue KBaHTO-
BBIX CHCTEM C KJIACCUYECKUM OKPYKEHUEM.

2.3.3 JIaGopaTopHbIe 3aHATHS.
He npenycMoTpeHO yuyeOHBIM IIAHOM.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
He npenycMoTpeHO yueOHBIM IIaHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CAMOCTOATEIbHON padoThI
o0y4aromuxcs Mo JMCHUIIHHE (MOIYJII0)



[TepedeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TACITUTIITANHBI

Ne Bun CPC 110 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 |IIpopaboTka yueOHOTO 1. Uponor MN.E. 3amaun mo xBaHTOBOW (usuke [Diek-
(TeopeTnyeckoro) Mate- |TpOHHBIN pecypc] : yae6Hoe mocobue / U.E. MpomoB. — Dnek-
puana TpoH. naH. — Mocksa : U3narensctBo "Jlabopartopust 3HaHMiA",
2 |IloaroroBka K TEKy- 2015. — 220 c. — Pexum JOCTYyTIA:
eMy KOHTPOJIIO https://e.lanbook.com/book/84093.

2. Uponos U.E. KBantoBas ¢pusuka. OCHOBHBIE 3aKOHBI
[DnexTponHbIii pecypce] : yuedHoe mocodbue / U.E. Upogos. —
OnextpoH. naH. — Mocksa : UznatensctBo "Jlaboparopus 3Ha-
HUH", 2017. — 261 C. —  Pexum  goctyna:
https://e.lanbook.com/book/94103.

Y4yeOHO-METOANYECKHE MaTepuajbl I CaMOCTOATEIbHON pabOThl 00yYarolmuxcs U3
Yrclia MHBAIKU/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

Jjia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I€YaTHOW (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCS.

3. O0pa3oBaTesbHbIC TEXHOJIOTHH.

[Ipu peanuzanuu yueOHOM pabOTHI 110 OCBOEHHUIO Kypca «KBaHTOBast TEOpHUS» UCOIb3Y-
IOTCSI COBpEMEHHbIE 00pa30BaTeIbHbIC TEXHOJIOTUU:

- UH(pOPMALIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;

- IPOEKTHBIE METO/IbI 00yUEeHMUS;

- HCCJEeI0BATeNIbCKUE METO/IbI B O0yUEHUH;

- IpobsIeMHOe 00yYeHue.

VYcnemHoe ocBoeHUE MaTepuaia Kypca mpejmnoiaraet OoJbIIyI0 CaMOCTOSITENbHYIO pa-
00Ty CTYAECHTOB U PYKOBOJICTBO 3TOM pabOTOil CO CTOPOHBI MpernoaBaTeei.

B yuebHOM mpoliecce UCIoIb3yI0TC aKTUBHBIE M MHTEPAaKTUBHbBIE (DOPMBI TPOBEICHNUS 3a-
HSATHIA: METO MTPOEKTOB, MO3TOBOM ITYPM.

21.]'[5[ JUI ¢ OrpaHU4Y€HHBIMH BO3MOXXHOCTAMH 3I0POBbA MPEAYCMOTPEHA OpraHu3anuid
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM DJIEKTPOHHOM MOYTHI.

I[JBI Jiun ¢ OrpaHUYCHHBIMH BO3MOKHOCTAMH 3O0POBbBA MPEAYCMOTPEHA OpPraHu3anud
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€KTpOHHOI\/'I TIOYTHI.



4. OneHo4YHbIe CPeACcTBA IJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U IPOMEKYTOYHOM
aTTecTaluu.

4.1 ®oHA OLEHOYHBIX CPEICTB VIS MPOBeIeHNs TeKYIero KOHTPOJIs.

@DOH/1 OLICHOUHBIX CPEJICTB sl IPOBEJCHUS TEKYLIEro KOHTPOJIs 1o AucuuIuinHe «KBaH-
TOBasi TEOPUSA» BKIKOYAET B Ce0s BOIPOCHI, BBIHOCUMBIE HA 3a4€T; BOIPOCH! K KOJUJIOKBUYMY U
nepeveHb 3a1ad.

Bonpockl K KOJIJIOKBUYMY:

l. DHeprusi ¥ UMIYJIbC CBETOBBIX KBAHTOB.

2. Oddext Komnrona.

3. I'unore3a e bpoitna. CraTucTueckoe TOIKOBaHUE BOJIH Jie bpoiins.

4. [TpuHIMTT HEOTIPEIETIEHHOCTH.

3. [IpuHuuI cyneprno3uiuu.

6. Omnepatopsl. CBoiicTBa onepatopoB. OCHOBHBIE OIIEPaTOPbl KBAHTOBOW MEXaHUKH.

7. CoOcTBeHHbIE (PYHKIIMH U COOCTBEHHBIE 3HAUEHHSI OTIEPATOPOB.

8. lNamunbToHMaH. VI3MeHEHnEe COCTOSHMS BO BPEMEHH.

9. VYpasuenue lllpeaunrepa u 3aBUCUMOCTb OIEpaTOpOB OT BpeMeHU. [Ipou3BoaHbIe onepa-
TOPOB BO BPEMEHH.

10. IIepexo OT KBaHTOBBIX ypaBHEHUH K ypaBHeHUAM HproTOHA.

11.  IlpencraBnenus. Pa3nuunble npencTaBIeHUs COCTOSIHUS KBAHTOBBIX CUCTEM.

12. JIBM>KCHHE YaCTUIIBI B OJJHOMEPHON MOTCHIIMAIBHOM siMe. TyHHENbHBIH A (DEeKT.

13.  JlunelHsblil TapMOHHYECKUN ocuuusITOp. OO0IuMe cBOWCTBA TAPMOHMUYECKOTO OCHUILIS-
Topa.

14.  VpaBuenue llIpenunrepa ajisg 4yacTULbI B LEHTPAIbHO-CUMMETPUYHOM ToJie. [[BuxkeHue
AJIEKTPOHA B BOJOPOJIONOJO0HBIX aTOMax.

15. Teopus BO3MyILEHUN.

16. CoOCTBEHHBIN MEXaHWYECKUM M MarHUTHBIM MOMEHTHI 3JeKkTpoHa. CHHH 3JEeKTpOHa.
VYpasuenue [laynu. J[BU>keHne ciMHa B IEPEMEHHOM MarHUTHOM I10JIE.

17.  PacuenieHue cieKTpaibHBIX JIUHUAN B 3JIEKTPUUECKOM U €1a00M MarHMTHOM MOJIsAX. SIB-
JIEHHE KBaHTOBOI'O NIEPEX0/a.

18.  Monekymna. O6menHoe B3auMopeiicTBue. CaMOCOTIaCOBaHHBIM MOTEHIIMAT W METO/I
Xaprpu-®Poka. MeToj QpyHKIIMOHANA INIOTHOCTH.

19.  CBs3b 3aKOHOB COXpaHEHUsI C CUMMETPHEN MpocTpaHCcTBa U BpeMeHu. [Ipunuun Toxnae-

CTBEHHOCTH OJIMHAKOBBIX MUKpodacTull. CucreMa TOKIAECTBEHHbIX yacTull. Yactuusl bose n 4a-
ctunbl Oepmu.

20.  MHoroanekTpoHHbIe aTOMBI. OniepaTtop ['aMuIbTOHA 7151 2JIEKTPOHOB aTOMa renus. AToM
U IICPUOIMYECKAsl CUCTEMA JIEMEHTOB Menneneesa.

21. Cratuctuueckue pacnpenenenus Pepmu-/upaka u boze-OiiHmreiina. bo3e-koHaeHcaT u
CBEPXTEKYYECTb.

22.  KBaHTOBaHHE 3JEKTPOMArHUTHOTO nojis. KBaHTOBBIE N3MepeHus. B3anMonelicTBre KBaH-
TOBBIX CHCTEM C KJIACCHYECKUM OKPYKEHHEM.

23.  KsanroBbIi KOMIIBIOTEP. KBaHTOBBIN Napamienn3M. Jlornyeckue KBaHTOBbIE BEHTUIIN.

Ilepeyenb BONPOCOB, BHIHOCUMBbIX HA 324€T:
. IIlpenmMeT KBAaHTOBOW MEXAHUKH.
. OcHOBHBIE 33JJa4l KBAHTOBON MEXAaHUKH.
. OCHOBHBIE CBOMCTBA KBAHTOBBIX CHCTEM.
. Bontuer ne bpoiins. I'pynnoas ckopocts. Judpakiuus MUKpOYacTHIL.
. CTatucT4eckoe TOJIKOBaHUE BOJH Je bpos.
. BeposAITHOCTH MECTOMOJIOKEHUS MUKPOYACTULIBL.
. [Ipyanmn cynepnosunuu. BeposSTHOCTE UMITYIbCa MUKPOYACTHULIBI.
. Cpennue 3HaueHHs QYHKIMA OT KOOPAWHAT U (PYHKIUH OT UMITYJIbCOB.
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9. IlonsiTHe cTaTUCTUYECKOTO aHCaMOJIsi KBAaHTOBOW MexaHUKH. COOTHOIIEHHE HEOIpeaesIeHHO-
CTEH.

10. [MousATHS NOAHOTO HAOOPA BEIMYUH U IOJTHOTO U3MEpEHHs. PeayKIus BOJTHOBOTO MakKeTa.

11. ITonstue oneparopa. CBoiicTBa ONEpaTOPOB.

12. CobcTBeHHBIE 3HAUYEHUS U COOCTBEHHBIE (DYHKIIMU ONIEPATOPOB U MX (PU3UUECKUN CMBICIT.

13. CBoiicTBa COOCTBEHHBIX 3HaYCHUN U COOCTBEHHBIX (DYHKIIMI OIIepaTOpPOB.

14. OniepaTopsl KOOPAMHATHI U UMITYJIbCAa MUKpPOUYACTHUIbl. OniepaTOp MOMEHTA UMITYJIbCA MUKPO-
YaCTUIIBI.

15. Onepatop sueprun u pyHkIuu ['amunbproHa. ['aMmIIbTOHNAH.

16. YpaBuenue Ipeaunrepa. [IpyHuun npudnHHOCTH B KBAHTOBOW MEXaHUKE.

17. CrauiioHapHbI€ COCTOSTHUSA.

18. YpaBnenue lIpeaunrepa a1 cTalimOHAPHOTO COCTOSHMUSI.

19. IIpon3BoaHbIE ONIEPATOPOB IO BPEMEHHU.

20. KBanToBas ckoOka [lyaccona.

21. Ilepexo OT KBaHTOBBIX ypaBHEHHH K ypaBHeHUsIM HbroToHa.

22. MatpuI1isl ¥ 1€MCTBUS HAJ HUMU.

23. OmnpenieneHye CpeJHEr0 3HAUYEHUS U CIIEKTPa BEIMUMHBI, IPEJICTaBISIEMON OIIEPaTOPOM B MaT-
pudHoOii popme.

24. Ypasuenue lllpenunrepa n 3aBUCKIMOCTH OTIEPAaTOPOB OT BPEMEHH B MAaTPUIHOH (hopme.

25. OnHoMepHas MoieTb CBOOOIHOM YaCTHIIBL.

26. TpexmepHOE OMHCaHUE CBOOOHON YaCTHIIBI.

27. JIBukeHuEe TOYKU B OJJHOMEPHOU MOTEHIMATBHOU sIME€ ¢ OECKOHEYHO BHICOKMMH CTEHKaMHU.
OpxHOMEpHBIN MOTeHIUANBHBINH Oaphep. TyHHENbHBIH AP deKT.

28. JIuHeHbIi TaApMOHUYECKUIN OCIIUILISTOP.

29. IlonsiTe neHTpanbHOro mojs. YpapHenue llpeaunrepa s 4acTull B IEHTPAIBHOM IIOJIE.
30. /IBuxkeHue 27EKTpOHA B KYJIOHOBCKOM IT0JIE SIAPA.

4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl POBEACHUS MPOMEKYTOYHOM aTTeCTAllUH.
@DoH/T OLICHOYHBIX CPEJICTB /IS IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIUK IO JUCITUTIIHE
«KBanTOBas Teopus» BKIOYAET B c€0s1 BOMPOCHI, BRBIHOCHMBIE Ha dK3aMeH.

Ilepeyenb BONPOCOB, BEIHOCHMBbIX HA DK3aMEH:
. IIlpenmeT KBaHTOBOW MEXAHUKH.
. OcHOBHBIE 3aJJa4l KBAHTOBOM MEXAaHUKH.
. OCHOBHBIE CBOMCTBA KBAHTOBBIX CHCTEM.
. Bonnel ne bpoiins. I'pynnoas ckopocts. Judpakuus MUKpOYacTHII.
. Cratuctuyeckoe ToJKOBaHUE BOJH e bpoiins.
. BeposAITHOCTE MECTOMOJIOKEHUS MUKPOYACTULIBL.
. [IpuHIMn cynepno3unuu. BeposTHOCTh UMITYJIbCA MUKPOYACTHIIBI.
. Cpennue 3HaueHHs QYyHKIMNA OT KOOPAWHAT U (GYHKIUH OT UMITYJIbCOB.
. IlonsiTue craructuyeckoro aHcamOisi KBaHTOBOM MexaHUKH. COOTHOIIEHHE HEOIpeIeIeHHO-
cTei.
10. TTonsITHSA TTOTHOTO HA0OPA BEIMYMH U TIOJIHOTO MU3MEPEHHMs. PeayKius BOJTHOBOTO MMaKeTa.
11. ITonsTue oneparopa. CBoiicTBa OepaTopoB.
12. CoOcTBeHHbIE 3HaUEHUSI U COOCTBEHHbIE (YHKIIMH ONEPATOPOB U UX GUZUUYECKUIN CMBICI.
13. CoiicTBa COOCTBEHHBIX 3HaUEHUI U COOCTBEHHBIX (PYHKIMII OIIepaTOpOB.
14. Onepatopsl KOOPAWHATHI M UMITYJIbCA MUKpOUYacThLbl. OniepaTop MOMEHTa UMITYJICA MUKPO-
YaCTHULIBI.
15. Onepatop »Hepruu u GyHkuuu ['amMmunbroHa. ['aMumsTOHMAH.
16. YpaBuenue Ipenunrepa. [IpuHIMN NPpUUMHHOCTH B KBAHTOBOM MEXAHUKE.
17. CrauinoHapHbIE COCTOSTHHUS.
18. YpaBHenue llIpenunrepa s cTalliOHAPHOTO COCTOSIHUSL.
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19. IIpon3BoaHbIE ONIEPATOPOB IO BPEMEHH.

20. KBanToBas ckoOka Ilyaccona.

21. Ilepexoq OT KBAaHTOBBIX ypaBHEHHH K ypaBHeHUsIM HbroToHa.

22. Matpu1isl ¥ 1€MCTBUS HAJ HUMH.

23. OnpeneneHye CpeJHET0 3HAUEHUS U CIIEKTPa BEJIMUMHBI, IPEJICTABIISIEMON ONIEPATOPOM B Mat-
pudHoOii Gopme.

24. Ypasuenue lllpenunrepa u 3aBUCKIMOCTb OTIEPaTOPOB OT BPEMEHH B MAaTPUUHOM (hopme.
25. OgHoMepHast MOJIeIb CBOOOTHOM YaCTHIIBI.

26. TpexmepHOE OMMCaHHE CBOOOTHON YaCTHUIIBI.

27. JIBu>keHUE TOYKU B OJJHOMEPHOU MOTEHIMAIBLHON siME€ ¢ OECKOHEYHO BBHICOKMMH CTEHKaMHU.
OpnHOMEpHBIN MOTeHIUANBHBINH Oapbep. TyHHENbHBIH 3D deKT.

28. JIuHeHbIi TApMOHUYECKHUI OCIIUIIISITOP.

29. IlonsiTue nenTpanbHoro nojs. YpasHenue lpeaunrepa s yacTull B HEHTPAIBHOM IIOJIE.
30. JIBuKeHuUE 3JIEKTPOHA B KYJIOHOBCKOM I0JIE siJpa.

31. JIBuxeHue 37€KTpOHa B OJJHOBAJIEHTHBIX aTOMax.

32. Toku B aromax. MarHeToH.

33. KBaHTOBBIE YPOBHM IBYXaTOMHON MOJIEKYJIbI.

36. CnuH 3nektpoHa. Oneparop civHa 3JE€KTPOHa.

37. CriunoBble pyHKIH. COOCTBEHHBI MATHUTHBI MOMEHT 3JICKTPOHA.

38. YpaBuenue Ilaynu.

39. PacuieruieHue CieKTpaibHBIX JIUHUI B MArHUTHOM II0JI€.

40. /IBukeHue CIIMHA B IEPEMEHHOM MarHUTHOM IIOJIE.

41. CBOMCTBO MOJHOTO MOMEHTA UMITYJIbCA.

42. CylHOCTh METO/1a TEOPUH BO3MYILIEHUM.

43. Bo3Myl1leHre B OTCYTCTBUH BBIPOXKACHHUS.

44. Bo3myllleHHE NTPU HATUYUH BBIPOXKICHHUSL.

45. HecraumonapHas Teopusi BO3MYILEHUH.

46. SIBneHue KBaHTOBOIO MEPEXO/IA.

47. Ilepexo/ibl IO BIUSHUEM BO3MYILEHUS, HE 3aBUCSILETO OT BPEMEHHU.

48.3aK0H cOXpaHEHMs IOJIHOI'O UMITYJIbCa CHCTEMBI MUKPOYACTHLL.

49.CBs13b 3aKOHOB COXPAHEHHUS C CUMMETPHUEN MPOCTPAHCTBA U BPEMEHHU.

50. IIpuHIMDO TOXKAECTBEHHOCTH MUKPOYACTHLI.

51.CumMeTpUYHbIE U aHTUCUMMETPUYHBIE COCTOSHUS.

52. Yactuus! bosze u wactunsl @epmu. [punnun [Haymm.

53. BonHoBbie hyHKIMuU a5 cucreMbl yactuil @epmu u gactuil bose.

54. Oneparop ["'amunbToHa 17151 351€KTPOHOB aToMa renus. [lapa — renuit u oprorenuii.

55. KBaHTOBass MEXaHMKA aTOMa M MEPUOJANYECKAS] CUCTEMA AJIEMEHTOB MeH ieeeBa.

56. Meron BTOpuyHOro KBaHTOBaHUA. ONEepaTopbl «POKACHUD) U «yHUUTOKEHUN).

57. MeTto BTOpUYHOTO KBAaHTOBaHHUS I yacTul Pepmu u yactuil bose.

58.Teopust KBaHTOBBIX NIEPEXOI0B U METOJ, BTOPUYHOTO KBAHTOBAHMUSI.

59. IloctanoBKa Borpoca B Teopun paccestHus. JuddepenunanbHoe cedeHre paccesHus. AMILIU-
TyZla PaCCESHHUS.

60. MeTox mapruanbHbIX BOJIH. AMIUIATY/A PACCESHUS MEJICHHBIX YaCTHILL.

61. Monekyna Bogopona IIprpona XuMHUUECKHUX CHIL.

62. MeXMOJIEKYJISIpPHBIE TUCTIEPCUOHHBIE CUJTBI. POJIb CIIMHA s1/1ep B IByXaTOMHBIX MOJIEKYJIax.
63. COOTHOIIICHUS HEOIPEEIEHHOCTH B PEIATUBUCTCKOM 001acTH.

64. PensaTUBUCTCKOE BOJIHOBOE YPAaBHEHHE ISl YACTHI] CO CIIMHOM HYJIb.

65. YpaBuenue /lupaxa.

66. KBanToBBIN KOMIbIOTEP. KBaHTOBBIN NapayIenns3M.



O0pa3en 3K3aMeHAMOHHOT0 OnJIeTa

OenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEXKICHHUE BHICILIETO 00pa30BaHUS
Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET
Kadenpa duszuku u nHDOPMAIIMOHHBIX CHCTEM
2018-2019 yu.rog

Hucuunnnna «KBanToBas Teopusy
3K3AMEHAIIAOHHBIN BAJIET Nel

1. TlpemMeTr KBaHTOBOM MEXaHUKHU.
2. KsaHTOBBIN KOMIIBIOTEP. KBAHTOBBIN MTapaIeITH3M.
3. 3anmaya.

3aB. kadenpoit
¢u3uku 1 HHPOPM.
CUCTEM boraros H.M.

OueHOYHBIE CpPeCTBA ISl MHBAJIHMIOB M JIMII C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIUBUAYAITBHBIX IICUXO(PU3NISCKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUIaM U JINI]AM C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3710POBbS
NPEOCTABIISIETCS JOTIOJHUTEIFHOE BPEMS JIJIs IIOATOTOBKM OTBETA HA SK3aMEHE;

— TP MIPOBEJICHUU MPOLECAYPHI OLCHUBAHHS PE3yIbTaTOB OOYUSHHS MHBAIUAOB U JIHII C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMU;

— [Opu H€O6XOI[I/IMOCTI/I JJIsL 06yanOHIHXC$I C OTpaHNYCHHBIMH BO3MOXKXHOCTAMU 3J0POBbA
U MHBAJIMJOB MIpOIlelypa OLIEHUBAHUS PE3ylIbTaTOB OOYyUYEHHs MO JAUCLUILIMHE MOXET HpPOBO-
JUTHCSA B HECKOJIBKO 2TaIloOB.

[Tponetypa olieHUBaHMS pe3yJIbTaTOB 00yUEHHs] MHBAJIUI0B U JIUII C OTPAaHUYEHHBIMU BO3-
MOYKHOCTSIMH 37I0POBBS 110 JUCIUIUIAHE (MOIYIIO) IPeyCMaTpUBAET MPE0CTaBIeHNEe HHPOpMa-
M B hopMax, alanTUPOBAHHBIX K OIPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATUS MH(DOPMALIUH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-
YAFOTIUXCSI.

5. IlepeyeHb OCHOBHOM U J0NOJTHUTEIbHOH YUeOHOM JINTEPATYPbl, HEOOXO0AMMOM /I
OCBOCHHUS TMCUMILUINHBI (MOYJIs1).

5.1 OcHoBHasi 1uTEpaTypa:

1. Uponos U.E. 3agauu no kBaHTOBOH (u3uke [DIeKTpOHHBIHN pecypc] : yueOHOe mocodue
/ N.E. UpomoB. — DnektpoH. naH. — Mocksa : M3narensctBo "Jlabopatopwus 3nanuii", 2015. —
220 c. — Pexxum poctyna: https://e.lanbook.com/book/84093.



2. Uponos U.E. KBanToBas ¢usuka. OCHOBHBIC 3aKOHBI [ DJIEKTPOHHBIHN pecypc] : yueOHoe
nocobue / U.E. UponoB. — DnektpoH. gaH. — MockBsa : M3gatenbctBo "JlabopaTopus 3HaHuUi",
2017. — 261 c. — Pexxum gocryma: https://e.lanbook.com/book/94103.

3. baiikoB FO.A. KBanToBas MmexaHuka [ DIeKTpoHHBIN pecypc] : yaeOHoe mocoodue / FO.A.
Baiikos, B.M. Ky3nenoB. — DnexTpoH. 1an. — Mocksa : M3natensctBo "JlabopaTtopus 3nanmii",
2015. — 294 ¢. — Pexxum nocrtyna: https://e.lanbook.com/book/70719.

Jlj11 ocBOGHMS AUCUMILTUHBI MHBAIMIAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl UMCIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIanb» n «YuauBepcuterckas oudamorexka ONLINE».

5.2 lonostHMTeILHASI JIATEPATYpa:

1. Jlanmay JI.JI. Teoperuueckast ¢pusuka T.3. KBantoBas MexaHuka (HEpEISITUBUCTCKAS
Teopusi) [Dnexkrponusiit pecype] / JI.J. Jlannay, E.M. JIudmmu. — DnekrpoH. naH. — Mocksa :
®uzmatiut, 2001. — 808 c¢. — Pexxum gocryma: https://e.lanbook.com/book/2380.

2. brioxunues .M. OcHOBBI KBaHTOBOM MEXaHUKH [ DNEKTPOHHBIN pecypc] : yuedHoe mo-
cobue / JI.1. brioxunneB. — DnekTpoH. naH. — Cankr-Ilerepoypr : Jlans, 2004. — 672 ¢. —
Pexwum noctyna: https://e.lanbook.com/book/619.

3. CaenbeB 1.B. OcHoBbl TeopeTnueckoit ¢pusuku (B 2 TT.). Tom 2. KBanTOBast MexaHuka
[DnexTpoHHbIi pecype] : yueOnuk / 1.B. CaBenbeB. — DnekTpoH. naH. — Cankrt-IlerepOypr :
Jlanb, 2018. — 432 ¢. — Pexum nmoctymna: https://e.lanbook.com/book/104957.

5.3. Illepuoauyeckue u3IaHusl:

1. Bectauk CIIOI'Y. Cepust: ®uznka. Xumus.

2. XypHai 3KciepUMEHTaIbHON U TEOPETUYECKOUN (PU3UKHU.
3. U3Bectus BY3o0B. Cepus: Ousuka.

6. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJCKOMMYHHUKANMOHHON ceTn «MHTep-
HeT», He00XOAUMBIX /IS OCBOCHUS I CUMIIMHBI (MOAYJIsA).

No

Ccrlika Tlosicuenue
o/

BOOK.ru — snextponnas 6udauoreuynas cucrema (3bC) co-
BpPEMEHHOW y4eOHOM 1 Hay4YHO! JIUTEPaTypHl.

bubnnoreka BOOK.ru coaepHUT akTyalbHYIO JUTEPATypy
II0 BCEM OTpaciIsIM 3HaHW, KOJUIEKIUS OIOJIHSIETCS JJIEK-
TPOHHBIMHM KHUIaMU PaHbIIE U34AHUsI IEYaTHON BEPCHH.

http://www.book.ru

ANOyKC.py — 2NeKTpoHHass OMOaMOTeUHas cucTeMa yueOHOM
http://www.ibooks.ru Y Hay9HOU JIUTEPATYPHI. B 3JIEKTPOHHYIO KOJUIEKITUIO BKITIO-
YEeHbl COBPEMEHHbIE YUE€OHMKHM U MOCOOMs BEIYIIMX H3/a-
TenbCTB Poccun.

[Inardpopma ScienceDirect oOecrneunBaeT BCECTOPOHHUI
OXBaT JIUTEPATYPHI U3 BCEX 00JIACTEH HAYKH, MPEIOCTABIISS
nocTyn k 6osee uem 2500 HauMeHOBaHUH KypHAIOB U OoJiee
11000 KHUT W3 KOJUJIEKIIMM H3JaTEIbCTBA «DJIB3EBUPY, A
http://www.sciencedirect.com | Tak’e OrpOMHOMY YHCITy *YPHAJIOB, ONyOIMKOBAaHHBIX Ipe-
CTIDKHBIMH HAyYHBIMH cooOmiecTBamu. [losHOTEKCTOBAS
6a3a manHbIX ScienceDirect sBisieTcss HENpPeB30WICHHBIM
HNHTepHeT-pecypcoM HaydYHO-TEXHUYECKOW M MEIUIIMHCKON
uHpOpMAIMU U COACPKUT 25% MHPOBOTIO PHIHKA HAYYHBIX
yOJIMKaIUi.



http://www.book.ru/

baza ganHbpIX Scopus uHaekcupyet 6onee 18 Thic. HAMMEHO-
BAHMM KYPHAJIOB OT 5 ThIC. MEXKIYHAPOIHBIX U3ATEIIbCTB,
BKJTr04as 6osee 300 pocCUHCKUX KypHAJIOB.
Henpes3zoiinenHas nmoaaepxka B MOMCKE HAYYHBIX MTyOJIHKa-
IMHA ¥ MpefoCTaBICHUM CCBUIOK Ha BCe BbIIenuINe pede-
patbl U3 00MMPHOTO 00BEMa JOCTYITHBIX CTaTEH.
Bo3moxHOCTh MostydyeHus uHpopMaluu 0 TOM, CKOJIbKO pa3
CCBUIAJIMCH APYIUE aBTOPBI HA MHTEpPECYIOLy0 Bac craTsto,
MPEAOCTaBIIACTCS CHUCOK H3THX crarel. OTciexuBaHue
CBOMX MyOJIMKAIIMI C TTOMOIIBIO aBTOPCKUX MPOUIICH, a TaK
e paboThl CBOMX COABTOPOB U COMIEPHUKOB.

http://www.scopus.com

http://www.scirus.com Scirus — OecriaTHast TOUCKOBAasE CHCTEMa ISl TTOMCKA Hay4-
HOM uH(bOpMaIUH.

Hayunas snextponnas 6udnnorexa (HOb) cogepkut mosHo-
6. http://www.elibrary.ru TEKCTOBBIEC BEPCUU HAYYHBIX MU3aHUN BEIYIIUX 3apyOECIKHbBIX
U OT€YECTBEHHBIX U3IAaTEILCTB.

«DnekTpoHHas OMOIMoTeKa nuccepranuii» Poccutickoii ['oc-
ynapcrBeHHoi bubnuoreku (PI'B) B HacTodiee Bpems co-
7. http://diss.rsl.ru nepxut 6osiee 400 000 mOJHBIX TEKCTOB HAKMOOJIEE YacTo 3a-
MpalMBaeMbIX 4WTaTeNsIMU  aucceprauuid. Esxxeromnoe
ordpossiBanue ot 25000 1o 30000 nuccepTalui.

8. http://moodle.kubsu.ru Cpena MOTYJIBHOTO TMHAMHYECKOTO O0y4YeHUS

7. MeToauyeckne yKa3zaHusi AJs1 OOyYalOMIMXCH IO OCBOEHHMI0 THCHMILIMHBI
(Mmonyais).

OcHoBHOHW yueOHOU pabOTON CTy[IeHTa SBJISETCS CaMOCTOATENbHas padoTa B TEUEHUE
BCEro cpoka oOydeHus. HaumHath M3ydeHHE IUCHUIUIMHBI HEOOXOAMMO C O3HAKOMIICHHS C
HeSIMH M 33Jla4aMy JTUCUUIUIMHBI U 3HAHUSMHU U YMEHHSIMH, IpUOOpeTaeMbIMU B TIpOIEcce
nu3ydeHus. Jlanee cneayer nmpopaboTaTh KOHCIIEKTHI JICKIIUMA, PACCMOTPEB OTJEIBHBIE BOITPOCHI 110
MNPEATOKCHHBIM HCTOYHHUKAM JIMTCPATYPHI. Bce HescHbie BOIIPOCHI MO AWUCHUIUIMHE CTYACHT
MOXKECT pa3pClIuTb Ha KOHCYJIbTAOHUAX, MPOBOJUMBIX II0 PpacClMUCAHUIO. HpI/I IIOATOTOBKE K
MPAKTUYCCKUM 3aHATUAM CTYJACHT B 00s13aTeIbHOM MOPpAAKEC U3y4acT TeOpCTI/I‘IeCKI/Iﬁ Marcpural B
COOTBETCTBUH C MECTOANYCCKUMHU YKA3aHUSAMMU.

B ocBoeHun AuCHMIUIMHBI MHBAIUAAMU M JULAMU C OFPAHUYEHHBIMU BO3MOXHOCTSIMHU
37I0pOBBsI OOJIBIIIOE 3HAYCHUE WMEET WHIWBUyallbHas ydeOHasi pabora (KOHCYJIbTallMH) —
JOTIOTHUTETIFHOE Pa3bsICHEHHE yUeOHOro MaTepuana.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTalUM 110 MPCIAMETY SABJIAIOTCA BaXHBIM (i)aKTOPOM,
CIOCOOCTBYIONTUM MHIMBUIyaTU3allii O0yYEHHS U YCTAHOBJICHUIO BOCIIMUTATEILHOTO KOHTAKTa
MCXKAYy MnOpernoaaBaTciicM H 06y‘-IaIOHII/IMC$[ HHBAJIUJIOM WX JIMOOM C OI'paHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

8. llepeyenbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YEeMBbIX NPH OCYLECTBICHHH
00pa30BaTeJbLHOI0 NMpouLecca no AMCHUILInHe (MOAYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHIA.

He npenycmotpeHo.

8.2 IlepeyeHb HEOOXOAMMOTI0 POrPAMMHOI0 00eCIIeYeHH .
He mpenycmotpeHo.


http://www.scopus.com/
http://www.scirus.com/
http://www.elibrary.ru/
http://diss.rsl.ru/
http://moodle.kubsu.ru/

8.3 Ilepeyenb MHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. DnektpoHHass OubmuoTeuHas cucrema '"YHuBepcutTerckas Oubmmorexka ONLINE"

[DnexTpoHHBI pecypc] — Pesxxum nocrtyma: http://biblioclub.ru.

2. DnekTpoHHas OnbanoTeuHas cucteMa u3garenbera "Jlanp" [DaeKTpoHHBIN pecypc] —
Pexwum noctyna: http://e.lanbook.com.

3. Onekrponnas o6ubimoreuynas cuctema eLIBRARY.RU (http://www.elibrary.ru)

9. MarepuajbHO-TeXHMYeCKasi 0a3a, HeoOXoaMMAasl Uil OCylIecTBJIeHHUsI 00pa3oBa-
TeJBLHOI'0 NPoIecca Mo TUCHHUILINHE (MOYJII0)

MarepuajibHO-TEXHHUYECKOE 00ecTieYeHrne TUCIUIUIMHBI (MO-
No Bun pabdot
JTyJisl) ¥ OCHAIIEHHOCTh

1. JleximoHHBIE 3aHATHS | Y4eOHble ayTUTOPUH JUIA IPOBEACHUS 3aHATUHN JEKINOHHOTO
tuna — aya. 201, kopm. C (yn. CraBpomosbckas, 149)

2. Cemunapckue 3aHATUs | YueOHbIe ayAUTOpUN JJI IPOBEACHUS 3aHITHI CEMUHAPCKOTOo
tuna — ayna. 300, kopm. C (yn. CraBpononbckas, 149)

3. CamocTrosiTenbHast pa- | AYAUTOPHS Ui CAMOCTOATEIbHOU paboThl — aya. 208, kopm. C

Oota (yn. CraBpononsckas, 149)
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