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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-
IIMX Pa3BUBAaTh KAUECTBEHHBIC W KOJIMYECTBEHHBbIC (DU3MYECKHE MOJETU MJIs WCCICTOBAHUS
CBOMCTB KBAaHTOBBIX CHUCTEM B IIUPOKOM JIMAITa30HE MapaMeTPOB.

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 Hampasienuto 03.03.02 ®dusnka Kak B 0akajiaBpuare, Tak U Jajiee B MarucTparype u B
acIupaHType.

CryneHT, OCBOMBIINHN JaHHBINA KypC, IOJAITOTOBJICH K ACSITEIBHOCTH, TPEOYIOIEH yIiTyOJIeH-
HOU (hyHIAMEHTAIBHOU U MPO(ECCHOHATFHON OATOTOBKH, B TOM YHCIIE€ K HAyYHO — UCCIIeI0Ba-
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-
nienpodeccronanbHor komnetennuu (OITK-1)

HOCTH 0a30BBIE 3HAa-

AJIbHBIX WU HMHTCA

HHTErpajIbHBIC

No Nunekc | ConepxaHue Komrie- B pesynbrare nuzyuenust yueOHON AUCIUTUITMHBI
I 1; KOMIIe- | TeHUuH (wm e€ ya- 00yyaromuecs 10JKHbI
" | TeHIMM CTH) 3HATh YMeETh BJIaJleTh
1. OIIK-2 | cnocoOHOCTBIO ~ HC- | OCHOBHBIE  Me-| COCTaBISATh U | HABBIKAMH  pe-
M0JIb30BATh B Mpodec- | ToAbl pelleHus] pemarts Audde- | menus audpde-
CHOHAJIBHOW JiesiTenb- | AuddepeHnn- | peHUHalbHbIe U | peHIUAIBHBIX U

HUHTETPAJTbHBIX

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

MaTEMAaTUYCCKUE MO-
JIeTd  TUIIOBBIX TIPO-
deccroHaIbHBIX  3a-

HUW KBAaHTOBOW
MEXaHUKN

pun

pun




HBIX Pa3lesioB oOIIei
U TEOpeTHUYEeCKol (u-

XaHUKH, U BbITCA
Karomime mn3 3THUX

TUITOBBIX 3a1a4
B 00J1aCTH MHK-

e HNupexc | CoxpepxkaHue Komrie- B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
Ly, | Komme- TeHIuu (uim e€ Ja- 00yYaroIMecs T0IKHbI
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, METONBI 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-

3UKM JUId peUIeHMs | ypaBHEHUH OcH poMupa CHOHAJIbHBIX

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

3a1au MEPHOCTH TOBE- BaHUSl 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 TaOJIHIIE

(052 cmyoenmos ODO).
Bun yuebnoit paboTbl Bcero CemecTpbl
4acoB (dachrn)

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 | 03
CamocrosiTesibHas padoTa, B TOM YHCJIe: 46,8 31,8 | 15
[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepHraia 30 20 10
[ToaroroBka K TEKylemy KOHTPOJIIO 16,8 11,8 5
KourtpoJn: 26,7 - 26,7
[ToaroroBka K sK3aMeHy 26,7 - 26,7
OO0mas Tpy10eMKOCTh yac. 216 108 | 108

B TOM YHC/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.
Pazgensl qucuIuiMHbL, U3y4aemMbie B 5 cemecTpe (ounas ghopma)



KonunuectBo yacos
Bueaynu-
AynuTtopHast

Ne HaumenoBanue pazaenon Beero pa6ota IT);)ggaTl:
J | 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 (ouras ¢hopma)

KonugectBo yacos
AynutopHas Breaynu-

Ne HanmenoBaHnue pa3aenos Beero ypa6o lel IT)(;[%I;:;

J | 113 JIP | CPC
1 2 3 4 5 6 7
4.  |Teopus BO3MYILICHUI 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 Conepxanue pas3aesioB AU CHUININHBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

MCXaHHMKHU

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. |OcHoBbl KBaHTOBOI|CTaTHCTHYECKOE TOJIKOBaHUWE BOJH Je bpoiins.| Komnoksuym

HpI/IHI_[I/IH HCOIPCACIICHHOCTH. HpI/IHI_II/IH cynepIio-
70004071 qI/ICTBIG, CMCHIAHHBIC U 3aITyTAHHBIC COCTOS-
HHA.

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

VYpasHenue lllpenunrepa U 3aBUCUMOCTb OIIEPATO-
poB oT BpeMeHHU. [Ipon3BogHBIE ONIEPATOPOB BO Bpe-
MeHH. [Iepexos OT KBaHTOBBIX ypaBHEHUH K ypaBHE-




HusaM Herotona. IIpencrasinenus. Paznmnuneie npen-
CTaBJICHUSI COCTOSHMS KBAHTOBBIX CUCTEM. BOJIHO-
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 Bo3MyIIEHUN

Teopus Bo3mytieHnii. COOCTBEHHBI MEXAHUUECKUI
U MarHUTHbIH MOMEHTHI 3JeKTpoHa. CHMH 3JeK-
TpoHa. YpaHeHue [laynu. JIBuxkeHue crivHa B repe-
MEHHOM MarHuTHOM noze. Paciieruienue crek-
TPaJIbHBIX JIUHUNA B 3JIEKTPUUYECKOM M CJIabOM Mar-
HUTHOM THOJAX. SIBI€HME KBAHTOBOI'O IEpexoa.
Monekyna. O6menHoe B3aumojeiicrBue. Camoco-
IJIACOBAaHHBIA MOTeHUUan U MeToj XapTpu-Poka.
MeTto QyHKIMOHAA IJIOTHOCTH.

Komnoxsuym

PenstuBucTckas
KBAaHTOBAaA TCOPHUA

CBsi3b 3aKOHOB COXPAHEHHMSI C CUMMETpUEH Mpo-
CTpaHCTBa U BpeMeHU. [[puHLIMI TOXIECTBEHHOCTH
OJIMHAKOBBIX MUKpodacTHl]. CUCTEMa TOXIECTBEH-
HbIX yacTull. Yactuusl bo3e u yactuubl OepMmu.

MHOFOSJ’IGKTpOHHHe aTOMBI. OnepaTop I'amunbpTOHA
IJIA DJICKTPOHOB aTOMa Ieins. ATtoM 1 rnepuoauvc-
CKas cucTeMa 3JeMeHTOB MeHeneena.

Komnoksuym

MaKpOCKOHI/I‘leCKI/Ie
KBAaHTOBBIC ABJICHUA

Cratuctuueckue pacnpeznenenus Pepmu-/lupaka u
boze-OiinmTeitna. bo3e-koHIeHCAaT U CBEpXTEKY-
yecTb. KBaHTOBaHHME 3IIEKTPOMATHUTHOTO TOJI.
KBanTOBBIE M3MepeHMs. B3anMoaeicTBue KBAaHTO-
BBIX CUCTEM C KJIACCUUECKUM OKpYyXeHHeM. KBaHTo-
BbIII KoMmmbroTep. KBaHTOBBINM napaymenusM. Jloru-
YECKUE KBAHTOBBIE BEHTUIIH.

Komnoxksuym

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.

Hanmenosanue
paszzena

TemaTuka MpakTUYECKUX 3aHATUN (CEMHUHAPOB)

®opma TeKy-
I1Er0 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
GYHKIIMM U COOCTBEHHbIE 3HAUEHHUS OIEPaTOpPOB.
JlnHamuueckue nepeMeHHbIe U 3aJaHUE COCTOSIHUS.

Pemmenue 3agau




OCHOBHBIE OmepaTOpbl KBAaHTOBOW MexaHUKH. ['a-
MUIbTOHHAH. MI3MeHeHre COCTOSHUS 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-

ckuil ocummisTop. OOmue CBONCTBa rapMOHHYE-
CKOT'0 OCLMJIIATOpA.

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 MAarHUTHOM IIoje. PaciierieHue crek-
TPaNbHBIX JUHUN B JIEKTPUUYECKOM U CJIaOOM Mmar-
HUTHOM TMOJsAX. SIBJICHHE KBAaHTOBOTO IE€pPEXoJa.
Monekyna. O6menHoe B3ammojeiicteue. Camoco-
IVIACOBAHHBIN ITOTEHUMAN U MeToj Xaprpu-Poka.
MeTton ¢yHKIHOHANA JIOTHOCTH.

5. |PendaruBuCTCKAs CBsi3b 3aKOHOB COXpaHEHHUs C CHMMETpued mpo-|PereHue 3amau
KBAHTOBas TEOPUSl  |CTPAHCTBA U BpeMeHH. [[puHIUIT TOXKAECCTBEHHOCTH
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
KBaHTOBbIE ABJIeHUs1 |bo3e-OiHmTeliHa. bo3e-KoHAeHCAT M CBEPXTEKY-
gecTb. KBaHTOBaHME 3JIEKTPOMArHUTHOTO TIOJI.
KBanToBBIEe M3MepeHMs. B3aumopeiicTBue KBaHTO-
BBIX CHCTEM C KJIACCUYECKUM OKPY)KEHUEM.

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
o0yyaromuxcs M0 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 : U3narenbctBo "JIaboparopust 3HaHMit",
2 |IloaroroBka K TEKy- 2015. — 220 c. — Pexum JOCTYyTIA:
eMy KOHTPOJIIO https://e.lanbook.com/book/84093.

2. Uponos N.E. KBantoBas ¢pusuka. OCHOBHBIE 3aKOHBI
[DnexTponHbIii pecypce] : yuedHoe mocodbue / U.E. Upogos. —
OnextpoH. naH. — Mocksa : U3natensctBo "JlaGoparopus 3Ha-
HUH", 2017. — 261 C. —  Pexum  goctyna:
https://e.lanbook.com/book/94103.

Y4eOHO-METOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIBHONH pPabOThl OOYdYaIOMIMXCS M3
YHCJIa MHBAIUIOB U JIMI C OTPaHMYCHHBIMU BO3MOXXHOCTSMHU 3/10poBbsi (OB3) mpenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst i ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAIOIINXCAL.

3. O0pa3oBaTesbHbIC TEXHOJIOTHH.

[Ipu peanuzanuu yueOHOM paboOTHI 110 OCBOEHHUIO Kypca «KBaHTOBasi 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 mpejmnosiaraeT OOJIbIIYI0 CaMOCTOSITENbHYIO pa-
00Ty CTYACHTOB U PYKOBOJICTBO 3TOM pabOTOI CO CTOPOHBI MpernoiaBaTeneil.

B yuebHOM mpoliecce UCIob3yl0TCs aKTUBHBIE M UHTEPAaKTUBHBIE (DOPMBI ITPOBEIECHNUS 3a-
HATHIA: METOJ TPOEKTOB, MO3TOBOM ITYPM.

I[J'If[ JuL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3O0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIBTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

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



4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIero KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTaluu.

4.1 ®oHA OLEHOYHBIX CPEICTB VIS NPOBEJCHHUS TEKYIEero KOHTPOJIs.

@DOH/1 OLICHOUHBIX CPEJICTB sl IPOBEJCHUS TEKYLIEro KOHTPOJIs 1o AucuuIuinHe «KBaH-
TOBasi TEOPUSA» BKIIOYAET B Ce0s BOIPOCHI, BBIHOCUMBIE Ha 3a4€T; BOIPOCHI K KOJUIOKBUYMY 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. Oneparopsl. CBoiicTBa oneparopoB. OCHOBHBIE ONIEPATOPHI KBAHTOBOW MEXaHUKH.

7. CoOcTBeHHbIE (PYHKIIMH U COOCTBEHHBIE 3HAUCHHSI OTIEPATOPOB.

8. [NamunbToHMaH. VI3MEHEeHnEe COCTOSIHMS 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. Pa3nuuHble npeacTaBieHUus COCTOSIHUS KBAHTOBBIX CUCTEM.

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

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

14.  VYpaBuenue lllpenunrepa ais yacTULbI B LEHTPAIbHO-CUMMETPUYHOM Toiie. JIBuxkeHue
AJIEKTPOHA B BOJOPOJIONOJO0HBIX aTOMax.

15. Teopus BO3MYILICHUN.

16. CoOCTBEHHBI MEXaHWYECKUM M MArHUTHBIM MOMEHTHI d3JeKTpoHa. CHHUH 3JIeKTpOHA.
VYpaBuenue [laynu. /[BukeHue criuHa B IEPEMEHHOM MarHUTHOM TIOJIE.

17.  PacmeruieHue CieKTpabHBIX JIMHUH B JIEKTPUIECKOM M CTaOOM MarHUTHOM TOJISX. SIB-
JIEHUE KBAaHTOBOI'O MEPEX0/a.

18.  Monekymna. O6menHoe B3auMmozeiicTBue. CaMOCOTIaCOBaHHBIM MOTEHIIMAT W METO]
Xaprpu-®Poka. MeToj QpyHKIIMOHANA INIOTHOCTH.

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

CTBEHHOCTH OJIMHAKOBBIX MUKpo4acTull. CucreMa TOKIeCTBEHHbIX yacTull. Yactuusl bose n 4a-
ctunbl Oepmu.

20.  MHoroanekTpoHHbIe aTOMBI. OniepaTtop ['aMuiIbTOHA 1715 3JIEKTPOHOB aTOMa renus. AToM
U IICPUOIMYECKAsl CUCTEMA JIEMEHTOB Menneneesa.

21. Cratuctnueckue pacnpenenenus @epmu-/upaka u boze-OiiHmreiina. bo3e-konnencar u
CBEPXTEKYYECTb.

22.  KBaHTOBaHHE 3JEKTPOMarHUTHOrO noJjis. KBaHToBBIE N3MepeHus. B3aumonelicTBue KBaH-
TOBBIX CHCTEM C KJIACCHYECKUM OKPYKEHUEM.

23.  KsanroBblil KOMIBIOTEp. KBaHTOBBIN Napamienn3M. JIornyeckne 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.
. BEeposATHOCTH MECTOMOJIOKEHUS MUKPOYACTULIBL.
. [IpuHnun cynepno3unuu. BeposSTHOCTh UMITYJIbCA MUKPOYACTHIIBI.
. Cpennue 3HaueHus GyHKIMHA OT KOOPAMHAT U GYHKIUI 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 3HAYCHUH U COOCTBEHHBIX ()YHKIIUNA ONIEPATOPOB.

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

15. Onepatop snepruu u pyHKuu [ amunbpToHa. ['aMuIIbTOHMAH.

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

17. CrauiioHapHbI€ COCTOSIHUSI.

18. YpaBnenue lIpeaunrepa a1 cTalimOHAPHOTO COCTOSHMUSI.

19. IIpon3BoaHbIE ONIEPATOPOB IO BPEMEHHU.

20. KBanToBas ckoOka [lyaccona.

21. Ilepexo OT KBaHTOBBIX ypaBHEHH K ypaBHeHUsIM HbroToHa.

22. Matpu1isl 1 1€UCTBUS HAJ HUMH.

23. OmnpenieneHye CpeJHEro 3HAUYEHUS U CIIEKTPa BETMUYUHBI, IPECTABIIEMOM OIIEpaTOPOM B MaT-
pudHoOii popme.

24. Ypasuenue lllpenunrepa n 3aBUCKIMOCTH OTIEPATOPOB OT BPEMEHH B MaTPUIHOH Gopme.

25. OnHoMepHas MoieTb CBOOOIHOM YaCTHIIBL.

26. TpexmepHOE OMHCaHUE CBOOOHON YaCTHIIBI.

27. JIBu>keHuEe TOYKU B OJJHOMEPHOU MOTEHIMAIBHOU siIME€ ¢ OECKOHEYHO BHICOKMMH CTEHKAMHU.
OpxHOMEpHBIN MOTeHIUANBHBINH Oaphep. TyHHENbHBIH AP deKT.

28. JIuHeHbIi TaApMOHUYECKHUI OCITUILIATOP.

29. IlonsiTe neHTpanbHOro mojs. YpapHenue llpeaunrepa s 4acTull B IEHTPAIBHOM IIOJIE.
30. JIBmkeHHE 3JEKTPOHA B KYJIOHOBCKOM IIOJIE SIpA.

4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUM.
q)OHIl OILICHOYHBIX CpCI[CTB 1A HpOBeI[eHI/ISI HpOMe)KYTOLIHOf/i arTeCcTauuy 110 JUCHOUIIIINHE
«KBaHTOBas TEOpHs» BKIIIOYAET B ¢€0s1 BOIIPOCHI, BHIHOCHMbBIC Ha DK3aMEH.

Ilepeyenb BONPOCOB, BEIHOCHMbIX HA DK3aMeEH:
. IIlpenmeT KBaHTOBOW MEXAHUKH.
. OcHOBHBIE 3aJJa4l KBAHTOBOM MEXAaHUKH.
. OCHOBHBIE CBOMCTBA KBAHTOBBIX CHCTEM.
. Bonnel ne bpoiins. I'pynnoas ckopocts. Judpakuus MUKpOYacTHII.
. Cratuctuyeckoe ToJKOBaHUE BOJH e bpoiins.
. BeposTHOCTE MECTOMOJIOKEHUS MUKPOYACTULIBL.
. [IpuHIun cynepno3unuu. BeposSTHOCTh HMITYJIbCA MUKPOYACTHIIBI.
. Cpennue 3HaueHHs QyHKIMNA OT KOOPAUHAT U GYHKIUH OT UMITYJIbCOB.
. Ilonsitue craructuyeckoro aHcam6isl KBaHTOBOM MexaHUKH. COOTHOIIEHNE HEOIPeIeIeHHO-
CTen.
10. ITonsiTHSA TOTHOTO HA0OPA BEIMYUH U TIOJIHOTO U3MEpPEHHMsI. PeqyKiius BOJIHOBOTO MaKeTa.
11. ITonsTue oneparopa. CBoiicTBa OepaTopoB.
12. CoOcTBeHHbIE 3HaUEHUSI U COOCTBEHHBbIE (DYHKIIMHM ONEPATOPOB U UX HUZUUYECKUN CMBICI.
13. CBoiicTBa COOCTBEHHBIX 3HAaUEHUH U COOCTBEHHBIX (PYHKIIUH ONEPaTOPOB.
14. Onepatopsl KOOPAWHATHI M UMITYJIbCA MUKpOUYacThLbl. OniepaTop MOMEHTa UMITYJICA MUKPO-
YaCTHULIBI.
15. Onepatop sHepruu U GyHKuH ['aMunbToHa. ['aMUITbTOHHAH.
16. YpaBuenue IIpenunrepa. [IpuHIMN NPUUMHHOCTH B KBAHTOBOM MEXAHUKE.
17. CranmoHapHbIE COCTOSTHHUSL.
18. YpaBuenue lllpenunrepa s cTalliOHAPHOTO COCTOSIHMUS.
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19. IIpon3BoaHbIE ONIEPATOPOB IO BPEMEHH.

20. KBanToBas ckoOka Ilyaccona.

21. Ilepexo OT KBaHTOBBIX ypaBHEHHI K ypaBHEeHUsIM HbroToHa.

22. Matpu1isl ¥ 1€MCTBUS HAJ HUMH.

23. OnpeneneHye CpeJHET0 3HAUEHUS U CIIEKTPa BETUUYMUHBI, IPEICTABIIEMOM OIIEPaTOPOM B MaT-
pudHoOii Gopme.

24. Ypasuenue lllpenunrepa u 3aBUCKMOCTb OIIEPAaTOPOB OT BPEMEHH B MAaTPUUHOM (opme.
25. OgHoMepHast MOJIeIb CBOOOTHOM YaCTHIIBI.

26. TpexmepHOE OMMCaHHE CBOOOTHON YaCTHUIIBI.

27. JIBukeHuEe TOYKU B OJJHOMEPHOU MOTEHIMAIBHOU siIME€ ¢ OECKOHEYHO BHICOKMMH CTEHKAMHU.
OpnHOMEpHBIN MOTeHIUANBHBINH Oapbep. TyHHENbHBIH 3D deKT.

28. JIuHeHbIi TapMOHUYECKHUI OCIIUILISATOP.

29. IlonsiTue nenTpanbHoro nojs. YpasHenue lpeaunrepa s yacTull B HEHTPAIBHOM IIOJIE.
30. JIBr>keHue 3J1EeKTPOHA B KYJIOHOBCKOM I10JI€ S1/Ipa.

31. /IBuxeHue 37I€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. Bo3MmylleHHE NIPU HAJTUYUU BBIPOXKICHHUS.

45. HectaunonapHas Teopusi BO3MYILEHUH.

46. SIBneHue KBAaHTOBOTO MEPEX0/Ia.

47. Ilepexo/ibl MOJT BIUSIHUEM BO3MYILICHUSI, HE 3aBUCAIIETO OT BPEMEHHU.

48.3aKOH COXpaHEHHUs MOJTHOTO UMITYJIbCAa CUCTEMbl MUKPOYACTHII.

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

50. ITpyHIMO TOXKAECTBEHHOCTH MUKPOYACTHII.

51.CummeTpudHbIE M AHTUCUMMETPUYHBIE COCTOSIHHSL.

52. Yactuusl boze n yactuupl ®epmu. [Mpunuun [aynu.

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

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

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

56. MeTo1 BTOpMYHOTO KBaHTOBaHUs. OnepaTopbl «POXKIACHUS» U «YHUUTOKECHUS».

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

58.Teopus KBaHTOBBIX [IEPEXOI0B U METOJI BTOPUYHOI'O KBAHTOBAHUS.

59. IloctanoBKa Borpoca B Teopuu paccestHus. JuddepenunanbHoe cedeHre paccesHus. AMILIIU-
TyZa pacCesiHUsI.

60. MeTo mapiuaibHBIX BOJIH. AMIUIATY/IA PACCESHUS MEJICHHBIX YaCTHII.

61. Monekyna Bogopoaa [Ipupona XuMU4YeCKUX CHUII.

62. MeXMOJIEKYJISIpPHBIE TUCTIEPCUOHHBIE CUJTBI. POJIb CIIMHA s1/1ep B IByXaTOMHBIX MOJIEKYJIax.
63. COOTHOIICHUS HEOIIPEEIEHHOCTH B PEISTUBUCTCKOM 00IacTu.

64. PesITUBHCTCKOE BOJIHOBOE YPaBHEHUE ISl YACTHUIL CO CIIMHOM HYJIb.

65. YpaBuenue /lupaxa.

66. KBanToBBIN KOMIbIOTEP. KBaHTOBBIN NapayIenns3M.



O0pa3en 3K3aMeHALIMOHHOT0 OHMJIeTa

DenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE 00pa30BaTebHOE YUPEXKICHHUE BHICILIETO 00pa30BaHUS
Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET
Kadenpa duszuku u nHDOPMAIIMOHHBIX CHCTEM
2018-2019 yu.rog

Hucuunnnna «KBanToBas Teopus»
3K3AMEHAIIAOHHBIN BAJIET Nel

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

3aB. xadempoii
(bu3uKH 1 HHPOPM.
CHCTEM 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 MHBAJIUAM U JIUIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS /IS IIOATOTOBKM OTBETA HA SK3aMEHE;

— TP MIPOBEJICHUU MPOLECAYPHI OLCHUBAHHS PE3yIbTaTOB OOYUSHHS MHBAIUAOB U JIHII C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIUBHIYAIEHBIMH OCOOCHHOCTSMU;

— [pu HCO6XOI[I/IMOCTI/I JJIL 06yqa101111/1xc;[ C OI'paHNMYCHHBIMUA BO3MOKHOCTSIMU 300POBb
¥ WHBAJIUJIOB TPOLEAypa OLEHUBAHUS PE3yJbTaTOB OO0YYEHHs MO JUCLHUILIMHE MOXKET IPOBO-
JUTHCA B HECKOJIBKO 3TaIlOB.

[Tpouenypa oueHUBaHMs pe3yIbTATOB 00yUESHUSI MHBAIHU/IOB U JIUI] C OTPAaHUYCHHBIMHU 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€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TepeyeHb MOXKET ObITh KOHKPETU3UPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YAFOIIUXCS.

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

5.1 OcHoBHasi 1uTEpaTypa:

1. Uponos U.E. 3agauu o kBaHTOBO# (pr3uke [ DIEKTPOHHEIN pecypc] : yaeOHoe 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. KanToBas ¢usuka. OcHOBHBIC 3aKOHBI [ DIIEKTPOHHEIHN 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 [ 1eKTpOHHBIN pecypc| : yueOHoe mocooue / FO.A.
Baiikos, B.M. Ky3nenoB. — DnexTpoH. nan. — Mocksa : M3narensctBo "JlabopaTtopus 3nanmii",
2015. — 294 ¢. — Pexxum nocrtyna: https://e.lanbook.com/book/70719.

Jlj11 ocBOGHMS AUCUMILTUHBI MHBAIMIAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMCIOTCSI M3JaHHS B JJICKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIanb» n «YuauBepcuterckas oudamorexka ONLINE».

5.2 lonostHMTeILHASI JIATEPATYpa:

1. Jlanmay JI.JI. Teoperuueckast ¢pusuka T.3. KBantoBas MexaHuka (HEpEISITUBUCTCKAS
teopus) [Dnexrponnsiii pecype] / JILJ. Jlangay, E.M. JIudmmi. — DnekTpoH. 1aH. — Mocksa :
O®uzmatiut, 2001. — 808 c¢. — Pexxum goctyma: https://e.lanbook.com/book/2380.

2. bnoxunues /.M. OcHOBBI KBaHTOBOM MEXaHUKH [ DIEKTPOHHBIN pecypc] : yueOHOe 1mo-
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. UzBectus BY3o0B. Cepus: ®usuka.

6. Ilepeyenb pecypcoB MHGOPMAIHOHHO-TEJEKOMMYHMKAIMOHHON ceTn «HHTep-
HET», He00XOAMMBIX JIJIsl 0CBOEHUS THUCHMILUINHBI (MOYJIs1).

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 Hay49HOU JIUTEPATYPHL. B 3JEKTPOHHYIO KOJUIEKITUIO BKITIO-
YEeHbl COBPEMEHHbIE YUYE€OHMKHM U MOCOOMs BEOYIIMX H3/]a-
TenbCTB Poccun.

[Tnar¢popma ScienceDirect oOecrneunBaeT BCECTOPOHHUI
OXBaT JIUTEPATYPHI U3 BCEX 00JIACTEH HAYKH, MPEIOCTABIISSI
nocTyn Kk 6os1ee uem 2500 HanMeHOBaHUH 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
myOIuKaui.



http://www.book.ru/

baza ganHbpIX Scopus uHaekcupyet 6onee 18 Thic. HAMMEHO-
BaHUM JKYPHAJIOB OT 5 TBHIC. MEKIYHAPOAHBIX M3/1AaTEIIbCTB,
BKJTr04as 6osee 300 pocCUHCKUX KypHAJIOB.
Henpe3oiineHHas moaaepKka B MOMCKE HAyYHBIX MyOIHKa-
IMHA ¥ MpefoCTaBICHUM CCBUIOK Ha BCe BbIIenuINe pede-
paThl U3 OOMIUPHOTO 00BEMA TOCTYITHBIX CTATEH.
Bo3moxHOCTh MostydyeHus uHpopMaluu 0 TOM, CKOJIbKO pa3
CCBUIAJIMCH JPYTHUE aBTOPbI HA HHTEPECYIOLYI0 Bac craThio,
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 6udnunorexa (H9b) cogepxut nosnHo-
6. http://www.elibrary.ru TEKCTOBBIC BEPCHH HAYUHBIX U3JIaHUH BEAYIIUX 3apyOCIKHBIX
Y OTEYECTBEHHBIX U3/aTEIbCTB.

«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).

OcHoBHOU yueOHOU pabOTOW CTy[EHTa SBJISETCS CaMOCTOSATENbHAas padoTa B TEUCHUE
BCEro cpoka oOydenus. HaumHath M3ydeHHE IUCHUIUIMHBI HEOOXOAMMO C O3HAKOMIICHHS C
HeSIMA M 33Jla4aMU JUCUUIUIMHBI U 3HAHUSMHU W YMEHHSIMH, IpUOOpeTaeMbIMU B IIpOIEcCe
u3ydyeHus. Jlanee cneayer npopaboTaTh 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/IHyaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIIOTCA BaKHbBIM (bﬂKTOpOM,
CIOCOOCTBYIONTUM MHIMBUIYaTU3allii O0yYEHHS U YCTAaHOBJICHUIO BOCIUTATEILHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U 06yT~IaIOHII/IMC$[ HHBAJIMJIOM WA JIMOOM C OI'paHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX NPH OCYLIECTBICHHH
00pa3oBaTeILHOIO Mpolecca Mo AUCHUIIHHE (MOAYJIIO).

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 3aHIATHI CEMUHAPCKOTO
tuna — aya. 300, kopm. C (yn. CraBponosbsckas, 149)

3. CamocrosiTenbHast pa- | AYAUTOPHS U1 CAMOCTOATEIbHOU paboThl — ayn. 208, kopn. C

Oota (yn. CraBpononsckas, 149)




