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1. HEJIX OCBOEHMUS JUCHUTIJINHBI

Llensto npenopasanus aucuuninnbl "KBanToBas paanodusuka’ sBIseTcs H3ydeHHe
METOZ0B KBAaHTOBOW MEXaHWKH, KBAHTOBOH CTATUCTHKH, KBAHTOBOM 3JIEKTpOAMHAMHKH. [Ipn
5TOM OONIBIIOE BHUMAHHE YIEIACTCS PELICHUIO KOHKPETHBIX 3a/a4 KBAHTOBOM MEXaHHKH:
YaCTHIbl B MOTEHIUAILHONW sM€, TyHHEIbHOMY 3((DEeKTy, CTPOEHHIO M CBOMCTBAM AaTOMOB,
MOJICKYJI, TBEPIBIX TEJ M ICKTPOMArHUTHOTO 10714, a TAK)Ke aHATHU3Y YCTPOMCTB, pabOTaIOIIX
Ha IPUHIKIIAX KBAHTOBOH (DM3MKH: CTAHIAPThI YaCTOThI, TYHHEIbHbIE MUKPOCKOIIbI, KBAHTOBBIE

FCHECPATOPBI JJICKTPOMAIrHUTHOTO U3JIYUYCHH .

2. MECTO JUCHUII/IMHBI B CTPYKTYPE OIIOII BO

HMucnunmina "KsanTtoBas pannodusuka’ sBiasetcs 00s13aTe/IbHOMN JMCIUIIIMHON B paMKax
BapuatuBHOH yactH (b1.B.O/1.2).

Jlis ycnemnoro ycBoenus cryfeHtamu kypca "KsanrtoBas pagnodusuka" HeoOX0IMMO
3HaHUE KYpCOB: "Beiciasg  mareMaTHka' (METOXBI peruieHHs AupQPepeHlHaNbHbIX U
anreOpanyecKux ypaBHEHMH, TEOpHsl BEeposTHOCTH), "®usuka" ((yHaaMeHTaIbHbIE 3aKOHBI B
00/1aCTH TEPMOJMHAMMKH, JJIEKTpHUYECTBa M MarHetusma), "KsanroBas ¢usuka (Kypc obuieit
¢usukn)", "Pagnodusuka”, "Dnexrponuxa'. IlosydeHHbIe [IpH H3YYEHHH Kypca CTyAEHTaMH
3HaHHs MCIOJB3YIOTCS B qucuuIuinHax: "[lomynpoBoanukoBele npubopsr”, "Pagnodusnueckue
METO/bl 30HAMpOBaHus", "YcrpoiicTBa npuema u  oOpaboTku curHaios", "YcrTpoiicTa
FCHEPUPOBaHUS U (OpMUpPOBaHMSA CUIHaIOB", "OCHOBBI METPOJIOTHHM M W3MepeHuii". MoryTt
HCIONB30BaThCsl B HOBBIX  Kypcax  (¢u3uveckoro Hampasienus "HanoasexTponmka',

"HanoTeXHOI0ruK" U IIpH NOArOTOBKE BBIMYyCKHON KBATH()UKAIIHOHHOMN paboTEL.

3. KOMIIETEHIUH OBYYAIOIUEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCHUIIJIMHBI

[Ipounecc wm3ydyenus aucuumuuel "KBaHToBas pammodusuka' HampaBieH Ha
(GopMHpOBaHHE JIEMEHTOB CIIEAYIOINX KoMieTeHnui B coorsercteun ¢ ®I'OC BO u OITOII BO
10 JAHHOMY HaIlpaBJICHUIO IOArOTOBKH:

a) obwmekynpTypHbIX (OK):

CIIOCOOHOCTBIO K CAMOOpraHu3aluu u camoodpaszosanuio (OK-7);



0) obumenpodeccuonanpubiX (OITK):
CIIOCOOHOCTBIO IPEACTABIATh AI€KBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHM HAy4YHYIO KapTHHY
MHpa Ha OCHOBE 3HAHHUS OCHOBHBIX IOJIOKCHHH, 3aKOHOB M METOJOB €CTECTBEHHBIX HAyK U
marematuku (OIIK-1).
B pesynbprare u3ydeHus JUCHUILTHHbI CTYICHT JOJDKEH:
3HATD:
- 0 (usHUecKux npoueccax U SBICHUSIX B MUKPOMHUPE, a TAKIKE O COBPEMEHHOM COCTOSHUH
1 1poGjeMax KBaHTOBOH (PM3MKH, NMPUHIMIIAX MMOCTPOCHHS CHUCTEM B PaJHOTEXHUKE U
cepax NIpUMEHEHHs! YCTPOUCTB VIS TTOTyYeHUsT WHPOPMAIHH O MHKPOMUDE.
- IPUHIMIIBI TOCTPOCHMs YCTPOMCTB Ui M3YYEHHS KBAHTOBOMEXAHHYECKHX CBOWCTB
BEIIIeCTBa;
yMeTb:
- CaMOCTOSITEJIbHO aHAJTM3UPOBATh HOBBIE INPOPECCHOHANbHBbIE MPOOIeMbl B 00JACTH
MHKPO- U HAHO3JIEKTPOHUKH;
- HCIOJB30BaTh COBPEMEHHBIE CPEICTBA BEIUUCIIUTEILHOM TEXHHUKH;
- CaMOCTOSITEeIILHO PaboTaTh CO CHEIUATBLHOMN JIHTEPATY PO,
BJIA/IETh:
- METOJIaMH pEIICHHSs 3a/1a4 110 KBAHTOBOU (hH3HUKE;
- METOJaMH JKCIECPUMEHTAIbHBIX HCCICJIOBAHMM W HCIBITAHHM YCTPOMCTB KBaHTOBOM

paano(pU3uKy;



OO01mas TpyI0EMKOCTh AUCIMILTHHBI COCTABIISAET 3 3a4eTHbIE eMHHUIIBL, 108 4acos.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIINHBI

Ne
n/n

Paznen
IHACLIMIUIMHBI

CemecTtp

Henens cemectpa

CaMOCTOATEIbHYIO paboTy CTYIEHTOB

Bunb! yue6HOI paboThl, BKIIOUYas

1 TPYLOEMKOCTb (B Yacax)

Jlekuuu

[MpakTuyeckue
3aHATHS
JlaboparopHsbie
paboTsl
KoHTposibHbIE
paboTbI
CPC

KIT/KP

Ob6bem
yueOHOMI
paboThl
c
pUMeEH
eHUEM
UHTEpaK
THBHBIX
METO/I0B
(B yacax
/%)

Dopmel
TEKYLIEro
KOHTpPOJIA

yCreBaeMocT

u
(no Heoensim
cemecmpay),
¢dopma

MPOMEXYTOU
HOM

aTTecTaluu
(no

cemecmpam)

BBeneHue B
KBaAHTOBYIO
MEXaHUKY.
[TpyHLUTIED
HEOTPEAEIEHHOCT
1, COOTBETCTBUA U
JIOTIOJIHUTEIbHOCT
u

1/33

MaremaTuuecKui
anmnapar
KBAHTOBOM
MEXaHUKHU.
Omneparopsl.
MatpuyHoe
OnucaHue
KBAaHTOBOMEXaHHU
4EeCKUX CHUCTEM.
Marpuua
MIOTHOCTH.

2/50

KBaHTOBOMEXAHHU
yeckue 3afayu.
YpaBHeHHUe
Ulpeaunrepa.
DHepreTuuecKue
YPOBHH aTOMOB U
MoJiekyJ1. CTivH.
D¢ dexTsl
3eemaHa.

3/50

PeliTuHr-
KOHTPOJIb
Nel

Ctpoenue u
cBOiicTBA
BELLECTBA.
Ctpoenue
ATOMHBIX A1€ep.
DHepreTH4eckue
YPOBHHU 1€p.
30HHas Teopus
TBEPLOTO Teula,
OMDJIEKTPUUECKHE
1 MarHUTHbIE
CBOMCTBA
BeIleCTBa.

3/50

KBaHTOBBIE
CTATUCTHUKH.

(o]

3/50




[TousaTHe 0
CBEPXMPOBOAUMO
CTH.
WHayuupoBaHHOE
U3JTyYEeHHE.
[TornoweHue u
yCUIEHUE
3JIEKTPOMAarHUTHO
T0 U3TY4YEHHUS.
SlBnenus B
nynasme, sBJICHUS
B KOHTaKTax

DuzHIecKue
NPUHLMIbI
paboTbl NpHOOPOB
KBaHTOBOM
3JIEKTPOHHUKH. Peiftunr-
6 | Mertomsl ) 10 2 8 KOHTPOJIb
paccesiHusl. 1 Ne2
Hsmepenus -
MarHMTHBIX
MOMEHTOB
YacTHLL.

[Tpubopsr SAMP,
OI1P: 9
7 | criekTpoMeTpel, 2 13 6
MarHuTOMETpBbI.

DeppoMarHeTHKH
1 UX
B3aUMOJeHCTBHE

¢ DMII, 14

8 | uesmessiit 1 2 15 2 2 6 2/50

pyOuaueBsIit
CTaHAapThl
YacTOThI.

KBaHTOBbBIE

YCWJINTENH U £
1

9 reHepaTopbl 5 19 ?) 6

panmMo4acToOTHOTO

nMana3oHa

OnTuyeckue
KBaHTOBbIE
reHepaTopbl Ha
TBEPAOM TeJE U Peiitunr-
10 | rasoBoii cpene. 2118 2 8 KOHTPOJIb
[ToaynpoBOLHUKO Ne3
BbI€ ONTHYECKHUE
reHepaTopbl U UX
NpUMEHEHHE.

Bcero | 1 | 18 18 18 72 14/39 3au.

[TpakTuyeckue 3aHATHS

3aKperyieHHe TEOpPEeTHYECKOro Marepuana 1o Temam  1-5 u 8 mpoBoauTtes Ha

IIPaKTHYSCKUX 3aHATHAX B 00beMe 18 ay IMTOPHEBIX 4acoB.



TeMbl MpakTUYECKUX 3aHATUH:

Ne | Tema mpakTHYECKOIO 3aHATHUSA Kon-Bo yacoB

1 | IToctynaTel KBAaHTOBOM MEXAHUKH. "
Maremaruueckuii annapar KM.

2 | Ypasuenue llpeaunrepa. 4
3 | KM-3anauun. +
4 | Atom Bomopozaa. CIeKTpBbI. 2
5 | Knaccuueckasi 1 KBAHTOBbBIE CTATHCTHKH. 2
6 | KsanTtoBbie reHepatopbl. OcHoBbl DTT. Jlasepsl. 2
Bcero: 18

5. ObPA3OBATEJIBHBIE TEXHOJIOI'HA

5.1. AKTHBHbIE H HHTEpAKTUBHbIE (popMBbI 00yUeHUs

C uenpro GOPMHPOBAHHUS U PA3BUTUS NPOPECCHOHAIBHBIX HABBIKOB CTYACHTOB IIPH
w3ydeHnH gucudimmebl "KBanToBas pamuodusuka’ B yueOHOM IMIPOIECCe  HCIOJB3YIOTCA
aKTHBHBIE M MHTEPAKTHUBHBIE (OPMBI [POBEJEHHUS 3aHATHH B COYETAHHMM C BHEAYIUTOPHOH
paboTOM: JEeKIMOHHO-CEeMUHApCKas cucTeMa OOydyeHus (TpaJuLMOHHBIC JIEKIHOHHBIE H
CeMHMHApCKHE IPaKTHUeCKUe 3aHATHs), case-study (mojgyueHHe Ha IPAKTHYECKHX 3aHATHAX
yueOHBIX KeHCOB C MOCTAHOBKOW 3aaud U IiIyOoKo# mpopaboTko# mpobiaeMbl paspaboTKi U
peaqu3aluMu TpeOyeMOW HMHTALMOHHON MOJENM); MacTep-KIacchl (IEeMOHCTpalHs Ha
IPAKTUYECKUX 3AHATUSIX IPUMEHEHMs] NPUEMOB, TEXHOJOTHH, METOJOB HMHTAIMOHHOIO
MOJIEIMPOBAHUS Ha KOHKDETHBIX 3aadax (Kelcax), TEXHOJIOTHs pa3BUTHS KPHTHYECKOTO
MBILUICHHS (IIPUBHTHE CTYJIEHTaM HAaBBIKOB KPHTHUECKOH OLEHKH pa3pabOoTaHHBIX MMU
HMHUTAIHOHHBIX MOJIEIEH).

OGbeM 3aHSITHI, IPOBOAMMBIX B MHTEPAKTHBHBIX (opmax, cocraBiser 14 gacos (39%)

ayIMTOPHOTO BPEMEHH.

5.2. CamocrosiTe/IbHasA padoTa CTYAEHTOB

CamocrosiTenbHast  (BHeaymuTopHas)  pa0oTa  siBisleTcsi  OCHOBHOM  (hopmoit
camMo06pa3oBaHusl CTyJ€HTAa B COOTBEICTBUM C HEMAMH IOJATOTOBKH 0OakagaBpoB IO
nanpasienno 11.03.01 "Pammorexnuka'. OcHOBAa CaMOCTOATENLHOH paboOThI - H3YYeHHE

JquTeparypbl II0 PEKOMEHIOBAaHHBIM HCTOYHHKAM H KOHCIICKTY JIEKLIUHA. ITomumo 3TOTO,

6



CTyJEHTaM Il OCYLIECTBIICHHSI CaMOCTOSATENbHON paboThl 0OECIIEUEH JOCTYI K KOMIILIOTEPY €
BBIXOJIOM B MIHTEpHET B MOps/IKE, YCTAHOBIEHHOM B YHHBepcuTeTe. B pesysbrare BbIIOIHCHHUS
CaMOCTOSITEbHOM paboThI CTYJAEHTHI JIOJKHBI PACIIMPUTH CBOM 3HAHMS B K&XKJIOM W3 pa3/esioB
u3yyaemolt mucuumunebl 'KBaHToBas paamodusuka' Ha 6ase NEPENOBBIX [OCTHXKCHHH B

001acTH (PU3UKH U HAHOZJIEKTPOHHUKH.

5.3. MyabTHMeIUiHbIE TEXHOJIOTHH 00yYeHHs

Bce JEeKIMOHHBIE 3aHATHS  [POBOJASATCS B MYJBTUMEIMMHOM  ayJMTOpUH €
HCIIOb30BAaHUEM KOMIIBIOTEPHOTO MPOEKTOpa M BO3MOMKHOCTBIO pAacIIMpeHust pabodyero cronia
KOMIIBIOTEpA MpenojaBateiss Ha OSKpaHbl pabounmx cTaHmud oOyuaromuxcs. CryaeHTam

IPENOCTABIISICTCS KOMITBIOTEPHBINA KYPC JICKIIUH.

5.4. PeiiTuHroBasi cucreMa o0y4eHust

B kauecTBe OLIEHOYHOI'O CPECTBA Ul TEKYIIEro KOHTPOJIA 3HAHUM 110 HTOTaM OCBOCHHS
moaynei mucuumuabl "KBaHTOBass pagrou3nKa’ HCIONb3YeTCs MPOMEKYTOUHBIA PEHTHHI-
KOHTPOJIb.

PeHTUHI-KOHTPOJIb MPOBOAUTCS TpH pasa 3a cemecTp. OH mpeamnosaraeT OLEHKY
CyMMapHbIx Oa/UIOB MO CIEAYIOIMM COCTABJIAIOLIMM: aKTUBHOCTH B XOJE OCBOCHHMS
JIEKIIMOHHOTO MaTepualia; Ka4eCTBO CaMOCTOSATEIbHOM paboThl CTY/ICHTA; YPOBCHb AKTHBHOCTH
Ha ayIUTOPHBIX 3aHATHSIX U PE3yJIbTAThl IPOXOXKICHUS PEUTUHI-KOHTPOJIS.

B kauecTBe OLEHOYHOIO CpEACTBA JUI PYOEKHOrO KOHTPOJIS 3HAaHMH [0 UTOram

ocBoeHHs yueOHo# auciumuubl "KBaHToBas pagno(u3uKa” HCIONb3yeTcs 3a4eT (2 ceMecTp).

6. OHEHOYHBIE CE’EﬂCTBA JJISI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTM,
IMPOMEXYTOYHOU ATTECTAIIMU 110 UTOI'AM OCBOEHMHSA I[I/ICIJ,I/IHJII/IHBI
U YYEBHO-METOJIUYECKOE OBECIEYEHUE CAMOCTOSTEJBHOU PABOTDI
CTYJAEHTOB

6.1. IlepeyeHb BONPOCOB /I NPOBEAECHHUSI PEHTHHI-KOHTPOJIS:

PeiiruHr-konTposanb Nel:

1. Temnnosoe uzinyuenue. 3akoH Kupxroda.

Y]

3aKOHBI TEIJIOBOTO H3JIyUCHHUA a0COJIIOTHO '{épHOFO TEJIA.

(O8]

Tennosoe u3inydenue. 3akonbl Ctedana-bonbumana u Buna
Temnosoe uznyuenue. MccnenoBanus Panes u Jxunca.
TemnoBoe u3nydyenue. opmyna [lnanka.

dotordext.

LI



7.
8.
9.

Macca u umiyJbc GpoToHa.
D¢ dext KomnroHa.

O6patubiit 3¢ dexr Komnrona.

10. ITpumepsi paccesHust GoToHOB. JlaBieHHE CBETA.

10
12.

13.

[Tpumepsl paccestuus potoHoB .Iddekt [lomiepa.
Topmo3HOE PEHTTE€HOBCKOE H3JIyYEHHE.

KopryckynsipHO-BOJHOBOH JyaJlu3M CBETa.

PeliTHHr-KOHTpPOIb Ne2:

L.

o

[US)

=

® N o w

JIBOMCTBEHHAs KOPIYCKYJISIPHO-BOJIHOBAsI IPUPO/IA YACTHIL BEIIeCTBA
Omnpitel JIPBHCCOHA 1 JIKepmepa

O npenomiieHUH J1eOpOHIIEBCKUX BOJIH.

Omnbitel ToMcoHa B TapTakoBCKOTO.

OnbIThl ¢ HBUTPOHAMHU U MOJIEKYJIAMH.

OMnBITEI C OJMHOYHBIMHU HJIEKTPOHAMH.

Omnertel [HTepHa.

CaoiicTBa BOJH e bpois.

BonHoBas GpyHKIus.

. [TpuHIMI HEONPEAENIECHHOCTH.

. Ypasuenue lllpenunrepa.

. YacTuia B HOTEHIUATBHOM SIIUKE C OECKOHEUHO BHICOKUMH CTCHKaMHU.
. JIBMKeHME YaCTHIbI B IOTEHI[HATBHOM SIIUKE KOHEYHOU TIIyOHMHBI.

. IIpoxosK1eHHre YacTHIbI Yepe3 MOTEeHIHaIbHbIA 6apbep.

. lapMoHMYECKUH OCLMILISATOP.

PeiiTHHI-KOHTPOIb No3:

1

19

W

PO N Gr m

Slnepnas Monens atoma. [IpuiieabHbIi mapaMerp.
dopmyna Pezepdopaa.

D deKTUBHOE CEUECHHUE.

I[Tposepka ¢popmyiel Pesepdopaa.

[Toctynarsl bopa.

Oneitel @panka u ['epua.

BopoBckas Mojie/ib aTOMa BOJOpO/a.
MaruuTHBI MOMEHT aToMa BOJOPO/Ia.

BosiHoBast HyHKIHSI CHCTEMbI MUKPOYACTHIL.
8



10. AToM BOIOpO/ia B KBAHTOBOM MEXaHHUKE.

11. KBaHTOBaHUE DHEPIUH.

12. KBaHTOBBIE YHCIA.

13. KpaTHOCTB BBIPOXKICHHUSI.

14. Cnekrp. IIpaBuio orbopa.

15. CHMBOJIBI COCTOSTHHH.

16. 1s — cocTOsIHUE JIEKTPOHA B aTOME BOAOPOJA.

17. Cniun sniektpoHa. CUHOBOE KBAaHTOBOE YHUCIIO.

18. TosKIeCTBEHHOCTh YaCTUIL OJHOIO U TOTO K€ BUJ1a ¥ npuHimn [layin.
19. ITepuonnueckast Tabnuna Meneneesa.

20. MoHHast 1 KOBAJIEHTHAs CBA3b.

21. Mounekyna BOAOpOJA.

22. OOMEeHHbI! HHTErpal.

23. MoJjeKyJIsipHbI€ CIIEKTPBI.

24. TTornomenue. CIOHTAaHHOE U BBIHYKICHHOE H3J1y4EHUS.

25. OnTHYecKue KBaHTOBbIe TreHepaTopsl (Jlasepsl).

6.2. TlepedeHn TeM /115l CAMOCTOSATEILHOIO U3y YeHHS B paMKaXx CPC:

1. TlocTynarbl KBAHTOBOM MEXaHHUKH.

]

Omnepatop MIOTHOCTH.

[TpoaonbHast ¥ IONepeYHas peslakcalus.

(98]

YpaBHEHHE IS CPETHUX.
IIpecTaBieHNe B3aUMOICHCTBHUS.
["apMOHMYECKHH OCHUIIIATOP.
PagualidOHHBIH OCHMILIATOP.

W3aydeHre 4epHOro Teja.

o o W B B

[ToTeHIHAaIBI 2IEKTPOMArHUTHOTO TOJISL.

10. F'aMUJIBTOHHAH 3apsHKEHHOM YaCTHUIIbI B 3JIEKTPOMArHUTHOM I10JIC.
11. JlunospbHOE B3aUMOJICHCTBHUE.

12. BepoTHOCTH KBaHTOBBIX IIEPEXO/IOB.

13. CnoHTaHHBIE U UHYLIHPOBAHHBIE NIEPEXOIBI.

14. EcrecTBeHHas NMPUHA JTUHUH H3TyYCHHUS.

15. O6001mEeHHas BOCIIPUUMYHABOCTb.

16. OTKIKMK U peaKcalys KBAHTOBBIX CUCTEM.

9



. BoclpuuM4YHBOCTb ¥ IPOHULIAEMOCTh KBAHTOBBIX CUCTEM.
. OIIyKTYalHOHHO- JUCCUIIALIMOHHAS TEOPEMA.

. KBanTOBast Teopus JUCIIEPCHH.

. Henuueiinasi BOCIIpUMMYHMBOCTD.

. Henuneitnas nonsipusanms.

). MHOro)oTOHHBIE IPOLIECCHI.

. YpaBHeHnus bnoxa.

. DIIEKTPOHHBIN NIapaMarHUTHHIM pE30HAHC.

. PaguocniekTpockomnus.

6.3. Boripocsl aJist NpoBeJeHHs 3a4eTa:

8]

(99

A &

19.
20.

[TocTy/aThl ¥ IPUHLMIIBI KBAHTOBOM MeXaHMKHU. [IpUHIIMIT HEOTIpe eI HHOCTH.
MarpudHoe ONMCaHue KBAHTOBBIX CUCTEM.

OmnepaTopbl KBAaHTOBOM MeXaHUKU. KOMMYTaTUBHOCTh U HEKOMMYTATHBHOCTb.
VYpasuenus lpeaunrepa u Jlupaxa.

JHEepreTHYecKHe yPOBHH aTOMOB U MOJIEKYJI.

BekTopHas Mojielib aToMa. MarHUTHBIE U DJIEKTPHYECKHE CBOMCTBA BEIIECTBA.
AToMbI B MarHUTHOM ntosie. Ddpdektor 3eemana. CriuH. OnbiTsl LlTepHa u ['epiaxa.
Crpoenue BentectBa. Tunsl cBsizeil B BemecTse. [lepuoanyeckas cucteMa 3J€MEHTOB.
Monexkynbl. TBepaoe Temo.

DHepreTHUECKUE YPOBHHU A1pa. SIAepHbIH MarHUTHBIA PE30HAHC.

Mertoj paccesiHusi. DKCIIEPUMEHTAIBHOE ONPEAEIEHHE MArHUTHBIX MOMEHTOB YaCTHII

BCHICCTBA.

. DIEKTPOHHBIN napamMarHuTHbIA pe3oHanc. CrnekrpoMeTpbl. CTaHIapThl YaCTOTHL.
. IIpHHLMII TOXKIECTBEHHOCTH MHUKPOOOBEKTOB. DEPMHUOHBI U OO30HBbI.

. Craructuka (pepMHOHOB.

. Dueprus ®epmu, Temneparypa ®epmu u nopepxHocTh DepMu B TBEPIOM Telle.

. Craructrka 6030HOB.

. [lornomeHue ¥ yCHIEHUE JIEKTPOMArHUTHOIO M3JIy4Y€HHs BELIECCTBOM.

. KBaHTOBBIE YCHIIMTEN U T€HEPATOPhI PaJIHOYaCTOTHOIO IMala3oHa.

. CBepx1poBoAUMOCTb. CBEPXTEKYUYECTb KBAHTOBOH KHMIKOCTH.

. OnTryeckre KBaHTOBBIC reHEpaTopbl HA TBEPAOM TEJIC, ra3oBOH cpeac u

HOJIYIIPOBOJHUKAX. VIX TPUMEHEHHE.
KBanToBOMEXaHHUECKasl 33/1a4a: aTOM BOJIOPO/IA.

KBanToBOMEXxaHH4YECKas 3a7a4ya: 4acTUlla B IOTEHIHAJIbHOM SIIHUKE.
10



21. KBaHTOBOMEXAaHMYECKAs 3a/1a4a: KBAaHTOBOMEXAHMYECKU U OCIHUJLIATOP.

22. KBaHTOBOMEXaHMYECKas 3a1a4a: TYHHEIbHBIH dpdexT.

]

3. TyHHENbHBIN MHUKPOCKOIL. SIB/ICHUS B 11a3Me. SBjICHUS B KOHTAKTaX.

[\S]
iiaN

. [Tonsarue 06 >3¢pdexrax Meccbayspa u JJonmnepa.

7. YYEBHO-METOJUYECKOE MU HWH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUITJINHBI

VyeOHO-MeToIYeckoe M MHPOPMalMOHHOEe obecreyeHue yd4eOHOW THUCIMIUIMHBI
"KBaHTOBas panMoQu3nka’ BKIOYAET B ceO:
- yueOHyIO JIMTEpaTypy 10 TeMAaTHKE JUCLHUIUIAHBL, B JOCTATOYHOM KOJIMYECTBE UMCIOLIYIOCH B
¢oHaX HAyYHO-TEXHUUECKOH OHOIMOTEKH Y HUBEPCUTETA:
- [epHOIMYECKHe W3/[aHMs [0 TeMaTHKe JMCIHMIUIMHBI B (oHIax HAy4YHO-TEXHUYECKOU
OUOJIMOTEKM YHMBEPCHTETA, B KOTOPBHIX OCBEHIAIOTCS COBPEMEHHOE COCTOAHME M TCHACHLMH
pa3BUTHS OCHOBHbBIX HAIPaBIEHHH B 00J1aCTH KBAHTOBOH (Gu3HKH, MyOINKYIOTCS OPUTHHAJIbHBIC
1 0030pHBbIE CTAThU 110 TpobieMaM pa3pabOTKH M MPAKTHYECKOTO NPUMEHEHHS SJICKTPOHHBIX
YCTPOMCTB, paboTaomux Ha 06asze paccMaTpUBAaEMbIX B Kypce pdexTax. a TaKKe CIpaBOYHbIC
MaTepHaibl H HHGOpMALKs O HayYHO-TEXHMYECKUX U Y4eOHBIX MEPONMPUATHAX, MPOBOAKMBIX B
pamMKax JaHHOW MpOOJIEMATHKH;

- I/IHTepHeT—pecypcm 0 TeMAaTUKE JUCIUIIJINHBI.

Ocnoenas 1umepamypa:

1. Wponos U.E. KsantoBas ¢usrka. OCHOBHbIE 3aKOHBI [ DNICKTPOHHBIH pecypce|: yueo.
nocobue st By3o / UL.E. Uponos. - 4-¢ u3a. (311.). - M.: BAHOM. Jlaboparopus
suanui, 2013. - 256 c.: ui. - ISBN 978-5-9963-2257-2.

2. KsanrtoBas (pu3MKa U HaHOTEXHOJIOTHH. M3nanue 2-¢, ucnp. U por. Mockaa:

Texuochepa. 2013. - 128 c. - ISBN 978-5-94836-361-5.

(O8]

KBanTOBas MEXaHHKa | DJIeKTPOHHEIH pecypc| : yuebHoe mocobue / FO. A. baiikos, B. M.
Ky3uerop. 2-e u3. 294 c. - M. : BUHOM. Jla6oparopus 3uauuii, 2015. - ISBN 978-5-
9963-2989-2.

Isl



Hononnumenvnas 1umepamypa:

1. Benonyukus B. E., 3auxun /1. A., lHunentok 10. M. Kypc obmieit ¢pusuku. OCHOBBI
¢usuku. Yueb. mocobue: mst By3oB. B 2 1. T. Il. KpantoBas u cratuctuyeckas Gusuka.
Tepmonunamuka / ITox pea. FO.M. Lunentoka. - 2-e u3a.. ucnp. - M.: DUSMATIINT.
2007. - 608 c.. - ISBN 978-5-9221-0754-9.

NS

Jlanpay JI.JI., Jlupuma E.M. Teopetnueckas ¢pusuka: Yueb. noco6.: Jlnsg sy3os. B 10 1.
T. IV/B. b. bepecreuxuit, E.M. JIugmmuw, JLII. [lutacsckuii. KBantopas
31EKTPOIHUHAMHMKA. - 4-€ U311, ucp. - M.: DUIMATIIUT. 2006. - 720 c. - ISBN 5-9221-
0058-0.

OS]

KBanToBas Teopus U3nydeHHs. B3aumMoneiicTBHe H3Ty4eHHUs C BEILECTBOM : YueO.
noco6ue / U.U. Tlaxomos, A.M. Xopoxopos. - M.: U3a-so MI'TY um. H.D. baymana.
2010.

4. bopucénok C. B., KonapatseB A. C. KBaHTOBas cTaTHCTHYECKasi MEXaHUKa. - M.

OU3SMATIIAT, 2011. - 136 c. - ISBN 978-5-9221-1277-2.

[lepuoouueckue uzoanus:

1. Ksanr.

2. KgantoBas marus.

3. U3Becrtus By3oB. Pagnodusnka.

4. XypHas SKCHepUMEHTAIBHOW U TEOPETUYECKOH HU3UKH

Dnexmpouble pecypcol.
1. bubnmoreka no ecrecrsenusiM Haykam (BEH) PAH http://www.benran.ru/
2. TocynmapcrBeHHas nyOnuyHas HayuyHo-TexHU4eckas oubaunoreka (I TIHTD)

http://www.gpntb.ru/

(O8]

. Poccuiickas rocynapcteennas oudaunoreka (PI'b) http://www.rsl.ru/

4. http://www.studentlibrary.ru



8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUITIJIMHBI

MarepraibHO-TEXHHUECKOE  ObecredeHue yueOHOM  mucuumimHbel  'KBaHTOBas
paauodu3uka’ BKIOYAET B CeOs:
- JIeKIMOHHBIC ayJIUTOPHH. OCHAIICHHBIC KadeapalbHbIM MyJIbTHMEINHHBIM 000pyIOBaHHEM
(ayn. 301-3 u 335-3);
- KOMIIBIOTEPHBIH Ki1ace (15 pabounx MecT) ¢ BOSMOXKHOCTBIO MOAKTIOYCHHA K CCTH UuTepuer

(ayn. 228-3).



PaGouast mporpaMma JMCIHMIUIMHBI COCTABIeHa B COOTBETCTBHH ¢ TpeboBanusamu ®I'OC BO

no nanpasienuto 11.03.01 - PaguorexHuka.

PaGou4yio mporpamMMmy COCTaBHI K.().-M.H. JIOLEHT Canosckuii U.H.

(PUO, noanucs)

PenenseHr:

I'enepanbhbiit fupektop OAO BKb «Paguocsssny

K.T.H. % bornanos A.E.
(mMecTo paboTbl, fomkHOCTE, PHUO. moanucs)

HporpaMMa paccMOTpEHA U 0)106peHa Ha 3aC€JlaHuH Ka(be,[[pbl PAAAOTEXHUKHU U PAIHOCUCTEM

IIpoTokom Ne 4 ot A0 L7 /%Tona ’

3aBeayroluii kadeapoi A Huxutun O.P.
” 7

(DO, noanuch)

PaGouas mporpamMma paccCMOTpeHa W Of0OpeHa Ha 3acelaHMu Y4eOHO-METOMYECKOH KOMHCCHH

Harpasienus 11.03.01 - Paguorexnuka

Mpotokon Ne & or 2/ /7 /7 rona

[TpencenaTens KOMUCCUU ot Huxutun O.P.

7

P
>

/'f,' A’ (PHO, noanucs)
i
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JIMCT HEPEYTBEPKAEHUSA
PABOYEH NPOI'PAMMBI TUCHUITJIUHBI

PaGoyast mporpamma o100peHa Ha y4eOHBIH To/1
[Tporokou 3acenanus kapeapsr Ne oT roja
3aBeayrouui kadeapon Huxkutun O.P.
Pabouas mporpamMMa o00peHa Ha y4eOHBIN IO
[Tpotokon 3acenanus kapenpol No oT roja
3aBeayromuit kageapon Huxutun O.P.
Pa6Gouas mporpamma o100peHa Ha y4eOHBIH roJ
[TpoTokon 3acenanus kapenpnr No 0T roj
3aBeayromuii kadenpon Huxurtun O.P.
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[Ipunoxenue

MunucTepcTBo 00pa3oBanus H Hayku Pocceniickoit Mepepaunuun
deiepaibHOE rOCYAapCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICIICTO HpO(beCCI/IOHaJ'IbHOI'O 06pa3013aH1/1$1

«BaaqMMHPCKHI TOCYIaPCTBEHHbIH YHHBEPCHTET
umenu Asexcanapa I'puropseBnya u Hukogas I'puropbesuya CrosieTroBbIX»

(Bal'Y)

Uuctutyr UATuP

Kadenpa palMOTEXHUKH U PaJAUOCHCTEM

AKTyaJlMu3upOBaHHas

pabouasi nporpamma
paccMoTpeHa u 0J00peHa

Ha 3aceJlaHuu Kadeapbl

npotokosi Ne ~ or 20 1

3aBeayrolmii kadeapoi
Huxkutun O.P.

(moanuce, ®UO)

AKTyaJaun3auus padoded nNporpaMmmbl JHCUHIIHHbI

KBAHTOBA S PAIMODU3UKA

(HAaMMeHOBAHHE TUCLHIIHHbI)

Hanpasienue nmogarotoku: 11.03.01 "Paguorexnuka"

[Tpoduns/mporpamma oAroOTOBKH :

VpoBeHb BbicIIero 06pa3oBaHus: OakaaaBpHaT

®opma oOyueHus: 0YHas
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