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ITosicHuTe IbHASA 3amHUCKa

Ilenu 0CBOEHHUS TUCOHMIUIHHBI

- yriay0/ieHHOEe IOHMMAaHNE 3aKOHOMEPHOCTeH Iepefays, XpaHEeHUs ¥ NpeoOpa3oBaHus WHGOPMALUU B MHKDPO- U
HAHOCHUCTEMAX, MOOYUHAIOUINXCS 3aKOHAM KBAHTOBOM MexaHUKU. OCBOEHHE HOBBIX BO3MOXKHOCTEH KBAHTOBEIX
HHGOPMALMOHHBIX TEXHOJIOTUHM, IPUHIUIIOB ONTUMAaNIbHOTO, IIOMEX0YCTONYHUBOTO KONUPOBAHUS U NEKONUPOBAHUS
KJTACCUYECKOM ¥ KBAHTOBOHM MH(POPMAIUY C UCIIOIb30BAaHUEM PA3IMYHEIX HOIOJIHITETEHEIX PECYPCOB.

MecTo JUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOMH IPOrpaMMbI

B1.0. IIporpamMma y4eGHON OUCIUIIIMHEL YCTaHABIMBAET MUHUMAJIbHEIE TPEOOBAHUS K 3HAHUSM U YMEHUSAM CTyOeHTa U
ompenenseT comepxKaHUe U BUIH yUeOHEIX 3aHATUY U OTYETHOCTH. [IporpaMMa IpefHa3HaueHa 7S IpenofaBaTeiel,
BeOyIINX OaHHYI0 OUCLUNINHY, Y4eOHEIX aCCHCTEHTOB ¥ CTYLEHTOB, M3Y4YaOIIUX OUCHUIINHY «KBanTOBas
“HGOPMATUKAY.

HJIaHpreMBIe pe3yjabTaThbl 06Y‘IEHHH MO TUCITHAIITHHE H HHIWUKATOPbI TOCTHXKEeHHUA KOMHeTeHHHﬁ.
B pe3yjabTaTe OCBOCHHs TMCIHUIIIMHBI CTYJEHT JOJI2KEeH:

3HaTh:
TIPUHIUIE CTATUCTUYECKOTO OIMUCAHUS KJTACCUIECKUX U KBAHTOBHIX HHPOPMAIMOHHBIX CUCTEM

YmMmeTs:
OIIEHWBATb OCHOBHbIE KOJTMYECTBEHHBIE KPUTEPHH Ka4eCcTBa QYHKITMOHUPOBAHUS KBAaHTOBHIX HWH(POPMAIMOHHEIX CHCTEM
TIpU HAJIMYUU IIYMOB U IeKOTepeHIUN

Brnagers:
HaBBIKAMY IIPUMEHEHHUS OCHOBHBIX KBAaHTOBHIX TPOTOKOJIOB Iepenayy ¥ 06paboTKy WHGOPMAIMU ¥ BCIIOMOTATeIbHBIX
“H(OPMAIMOHHLIX PECYPCOB

IInanupyemsblie pe3yIbTaThl 0OCBOEHHS 00pa30BaTeIbHON MPOrPaMMBbI:

e OIIK-2 - Crnoco6eH COBEpPIIEHCTBOBATh U PeajIU30BLIBATH HOBEIE MAaTeMaTH4YeCKHE METOMbl pelleHUs
TIPUKIIAHAIX 3714
o OIIK-2.2 - TMogOupaeT u NPHMEHsSET KOHKPETHEIe METOMOH M CPEeNCcTBa IOCTPOEHHS M aHallM3a
MaTeMaTUYeCKUX MOoeren

00beM THCOHMIIMHBI B 3aUEeTHBIX €IHHHUIIAX C YKa3aHHEeM KO/IH4eCTBa YacCOB, BhIIeIeHHBIX
Ha KOHTAKTHYI0 pa00oTy 00y4alomuxcs C IpenogaBaTejieM H Ha CaMOCTOSITe/IbHYI0 padoTy
00y4arOIIUXCA

Ob1uas TPyLOEMKOCTb OUCIUILIMHEL COCTAB/IsAeT 4 3aueTHble eguHULE], 144 daca.

Ne Ha3BaHHE pa3[e/I0B TUCIUIIITHHBI Jlekuusi JlaGopaTopHasi CaMocTosiTeTbHasi padora
padora
Cemectp 1 26 26 92
1 OcCHOBEHI KBaHTOBOU TEOPUU CTATUCTUYECKUX 10 10 10
pemieHun
2 KBaHTOBHIE KaHaJHl CBSI3HU 8 8 30
3 OCHOBH KBaHTOBO¥M Teopuu HHGOPMAIUU 8 8 52

TemaTHyecKoe IUIaHUPOBaHHUE Kypca

OCHOBBI KBaHTOBOM TEOPUH CTAaTUCTUYECKUX PelleHu

Cemectp 1

OCHOBBI KBAHTOBOH TEOPHH CTATHCTHYECKHX PelIeHuH

Jlexyusa. 10(0) u. KBanTOBEIE HabMI0MaeMEIEe: IOCTPOEHNE U3 aKCHOM BeposATHOCTHEIE OIlePAaTOPHO-3HAYHEIE MEPHL.
[lepenonHeHHEe CUCTEMH BRINykias CTPyKTypa MHOXKeCTBa HaOniogaeMBIX. JKCTpeMalbHEe HabIomaeMble
OnTuManbHOE Pa3NUYEHWEe W OLIEHHWBAHWE KBAHTOBHIX COCTOSHHUM WMHGOPMAIMOHHO-TONHEIE U3MEPEHUS U
ToMorpadusi KBaHTOBOI'O COCTOSTHUS.
JlabopamopHas paboma. 10(0) 4. KBaHTOBHE HabMOmaeMble: TOCTPOEHHE U3 aKCHOM BeposTHOCTHHIE OTIePaTOPHO-
3HAYHBIE MepHl. [lepenonHeHHble CUCTeMHE BHIIyKIas CTPYKTypa MHOXKeCTBa HaOmiogaeMbX. IKCTPEMalbHBIE
Habmonaemble ONTHMalbHOE pa3lN4YeHNe U OlleHWBaHWe KBAHTOBHIX COCTOSHUM WMHGOPMAUMOHHO-TIIOJIHEIE
U3MepeHUs 1 ToMorpadus KBaHTOBOI'O COCTOSHUS.
CamocmosmenvHas padoma. 10(0) 4. [IpopaboTKa JEKIMOHHOTO0 MaTepHaa.

KBaHTOBEIE KaHaIEI CBI3U



Cemecrp 1
KBaHTOBBIE€ KaHAJ/IbI CBA3H

Jlexyus. 8(0) 4. JBOMIOUMK KBAHTOBOU CHCTEMHl W BIIOJIHE IIOJIOXKHUTENbHEIE 0TOOpaxkKeHus PacliupeHue
CraniHcnpuHra. IIpenctaBnenue Kpayca. OTKpHITHE KBAaHTOBBIE CHCTEMHE KBAHTOBEIE IHTPOMHUUHBIE H
nHGOPMAaIMOHHEIE KONTMYecTBa MOHOTOHHOCTh OTHOCUTENbHOW sHTponuu. KBanToBasi H-Teopema
JlabopamopHas paboma. 8(0) 4. DBOMIOIMY KBAHTOBOM CHCTEMHI M BIIOJIHE IOJIOXKHUTEJbHBIE O0TOOpPaXeHUSs
Pacmmpenue Cranncnpusra. [Ipencrasnenve Kpayca. OTKpEITEIE KBRHTOBEE CUCTEMEI KBaHTOBEIE SHTPONUNHEIE U
nH(GOpPMaIMOHHEIE KOJIMYeCTBa MOHOTOHHOCTh OTHOCUTENbHOM sHTponuu. KBanTtoBas H-Teopema
CamocmosimenvHas paboma. 30(0) 4. [TpopaboTKa JEKIMOHHOT0 MaTepuana. [I0OOroTOBKa HOKIIamoB.

OCHOBEI KBaHTOBOM TEOPUHU HHPOPMALUU

Cemecrp 1

OCHOBBI KBAHTOBOHM Te€OpHH MH(POPMAIUH

Jlexuus. 8(0) u. Kimaccuueckasi IpomycKHasl CiocoOHOCTh KBAHTOBOTO KaHaja CBSI3U [lepemaya KinacCUYeCKOH
HHGOPMAIMKU C MOMOIINBIO CIEMIEHHOTO COCTOSHUSA [lepemada KBaHTOBOM mH(opmamuu. KBaHTOBEIE KO[HI,
ucmnpasnsgiomue omubku KaHan ¢ mopcnymmBaTteneMm. KBauToBasi kpunrtorpadus CekpeTHas KiacCHuecKas
IIPOIYCKHAs CIIOCOOHOCTh U KOTepeHTHast UHGOpMaIus
JlabopamopHas paboma. 8(0) 4. Kmaccuueckas mpomycKHas CII0COGHOCTh KBAHTOBOTO KaHasa CBSI3u [lepemada
KJIacCU4YecKoy nHGOPMaLUK C TOMOIIBIO CIIETIIEHHOTO COCTOsSHUS [lepemada KBaHTOBOM uHpopMaruu. KBaHTOBLIE
KOfBl, ucnpasnsionue omubky Kanan ¢ nopcnymuBaTeneM. KanToBas kpunrorpadus CekpeTHas Kjiaccuyeckast
IIPOILyCKHas CIIOCOOHOCTH U KOTepeHTHas nHbopMaIus
CamocmosmenvHas paboma. 52(0) 4. TIpopaboTKa IEKIMOHHOTO MaTepHuasa. [IogroToBka qoknamoB. IIOAroTOBKa K

KOJUIOKBHYMY.

BPC

1 TeKyInu# KOHTPOJIb B pa3feiie «KBaHTOBEIE KAHATEI CBSI3H»
Hoxkmap 30

1 TeKymui KOHTPOJIH B pasfere «OCHOBE KBAHTOBOU TEOPHU

uHbOPMaIUn»

Konmoksuym 30

1 JK3aMeH
OTBeTH Ha BOIIPOCH 110 OuyieTaM 40

HUroro 3a cemectp 1: 100
]

YuyebHO-MeTOTHYECKOE U HH(I)OPM&IIHOHHOG odecneuyeHue yqeﬁnoro mpomecca

OOpa3oBaTe/IbHbIE TEXHOIOIHH (B TOM YHC/Ie HAa 3aHSTHSIX, IPOBOIHUMBIX B HHTEPAKTHBHBIX (popMax).
Pas36op mpuMepoB U IPAKTUYECKUX 3a/ad.

Ilepeyenb y4eOHO-METOAUUYECKOr0 OOeCmedYeHHsI IJIsi CAMOCTOSATE/IHLHOH PAaOdOTHI OOYYAIIIUXCS IO
OUCUHUIUTHHE

[lo maHHO¥W gucuMINIMHE pa3paboTaHO yuyeOHO-MeTOgHdYecKoe oOecIedeHHe [N CaMOCTOSITEIbHONH PabOTH
00y4aloIMuXCs ¥ pPa3MeIlleHo B 3NMeKTPOHHON HH(DOPMAIMOHHO-00pa30BaTeIbHOM Cpele YHHUBEPCHTeTa (TMYHOM
KaOuHeTe CTyHOeHTa).

YueOHO-MeTOIHYECKHE MaTepPHasIbl, B TOM YHC/Ie MEeTOTUYEeCKHe YKa3aHUs IJIs1 00yYaIOLIUXCsI IT0 OCBOEHUHIO
IUCIUIUITHHBI

Bompocs! 115 0IleHKY KauyeCTBa OCBOEHUS [UCLUIIIINHEL

1. Ucnonw3oBanue dopmanudMa [upaka Ayis MPefCTaBlIeHUsT BEKTOPOB U onepaTopoB. COOTHOILIEHNE TOJIHOTH B
TUNb0EePTOBOM ITPOCTPAHCTBE.

2. CrieKTpanbHOE pPa3/iokKeHre SPMUTOBA orepaTopa. CBOMCTBA COOCTBEHHBIX YHUCEIl U COOCTBEHHBIX BEKTOPOB.

3. Kimaccuyeckoe ¥ KBaHTOBOE OIMCAHME CTATHCTAYECKOTO 9KCIIEePUMEHTa, UX CXOACTBO U OTIIUYUS.

4. Matpulja nnoTHOCTH. Kiiaccuueckoe ¥ KBAaHTOBOE YHCTOE COCTOSIHUE. BEKTOD COCTOSIHUS.

5. Onperenenue U CBOKCTBa IPOEKIMOHHOT0 ONlepaTopa. Pa3noxkeHre equHULE (CIIEKTPalIbHAs Mepa).

6. CeKkTpabHOE Pa3foKeHre SpMUTOBA OllepaTopa B TEPMUHAX ITPOEKTOPOB Ha COOCTBEHHEIE MTOAIPOCTPAHCTBA.

7. Ctatuctuvyeckuil nocrynat bopHa-bon HelimaHa. MaTeMaTuuecKoe 0XULaHUE U pacupenefieHue BEPOSTHOCTEN
KBaHTOBOY HabomaeMoil.

8. TIpoCcTpaHCTBO COCTOSHMH (-OuTa. Illap Broxa. BEeKTOPE YHCTEIX COCTOSTHUM.

9. CaoiictBa Matpull [Taynu. HabmogaeMas «IIPOEKLHUs CIIUHAY.

10. ®yHKIMM OT 3pMUTOBa onepaTopa. CoBMeCTUMEble HaOonaeMule.

11. CooTHoIIEHE HEOIIPEOeTeHHOCTEH.

12. ITpoekuuonus# noctynat Gon Helimana-Jliomepca. IaMeHeHNe KBAaHTOBOTO COCTOSIHUS B PE3yJIbTaTe U3MEPEHHUS.



AnocrtepuopHoe cocTtosiHue. 13. OupeneneHre W CBOWCTBAa YHUTaApHOIO olepaTopa. [JuHaMWUYeCKUU IOCTyJaT
KBaHTOBOU MexaHUKU. YpaBHeHue IlIpenuHrepa.

14. CocTosiHUSA COCTABHOW KBAHTOBOM CUCTeMbl. TeH30PHOE IIPOU3BefieHNe BEKTOPOB, MaTPHIL] ¥ OIIEPaTOPOB.

15. TIpocTpaHCTBO COCTOSTHUYM CUCTEMEL U3 N q-01TOB. ONHO- U OBYX- q-OUTHEIE OIlePallUy.

16. Cuennennoe (3amyTtaHHoe) cocTosiHue. Pa3noxenue llImunTa.

17. TIDOTOKON CBEPXIIOTHOTO KOAUPOBAHHUS.

18. [IpoTOKON TenenmopTaluy KB@HTOBOT'O COCTOSHUS.

19. IIpoTtokon BB84 KBaHTOBOTO pacIpeee s CEKPEeTHOT0 KITI0ya.

20. AnroputmM [loiya.

OneHoynbie CpeacTBa

ITo maHHOW OMCIUINIKHE pa3paboTaHb OLEHOYHEIE CPEIOCTBA, KPUTEPUH HX OLIEHHBAHMS, a TAaKXKe METOOUYECKHe
MaTepuakl, OlIpenelsioue NIPOIEeAypPhl OLleHUBAHUS 3HAHUN, YMEeHUN, HABHIKOB M (MJIM) OIEITA OESITEIHHOCTH,
XapaKTepPU3YIOIUX 3Tambl GOPMUPOBaHUS KOMIIETEHIUH.

e OOC KpanTtopas nundopmatrka ApxuHieeB BE.docx

Coucok nurepaTypsbl
[TepeueHb OCHOBHOI U [IONIOJIHUTENILHOMN IUTEPATyPhl, He0OXONUMOH 11T 0CBOEHUS NUCIUIUINHEL.

OcHOBHas

1. KBanTOBasg MexaHuKa: YueOHoe nocobue nys By3oB/Edpemos FO. C.. —Mocksa: IOpaiit, 2022. —458 c.
Pexuwm poctymna: https://urait.ru/bcode/492838

2. KBaHTOBas Gu3nKa U HEKOIMOTOPOBCKHE TEOPHUH BEPOATHOCTEN: YuebHOe mocobue Ayisi By30B/XPEHHUKOB A.
FO.. —Mockga: FOpatir, 2022. —219 c.
Pexum poctyna: https://urait.ru/bcode/491153

3. OnekTpoHuKa B 4 4. Yacts 3. KBaHTOBAs M ONTHYECKAs 9NIEKTPOHMUKA: YueOHUK Ayst By30B/Illyka A. A., Curos A.
C. ; otB. pen. Curos A. C.. —Mocksa: FOpaiit, 2022. —117 c.
Pexum poctyna: https://urait.ru/bcode/490608

IomonmHUTENIbHAS

1. ®u3wKa 37MeMeHTapPHBEIX YaCTHUIl: KBAHTOBAas xpoMmonuHaMuka B 2 T. Tom 1: YueGuoe mocobue s By3os/HModde
B. JI., Jlunatos JI. H., ®agun B. C.. —Mocksa: FOpaiit, 2019. —408 c.

Pexwum moctyna: https://urait.ru/bcode/441447

2. KBaHTOBas MeXaHMKAa ¥ KBAHTOBAsg XWMHA: Y4eOHHUK M TNPAKTUKYM [Ins akageMHUYECKOTO
OakanaBpuaTta/EpmakoB A. M.. —Mocksa: IOpaiit, 2017. —555 c.
PexuMm mocTtyma: https://urait.ru/bcode/402514

IlepeyeHs pecypcoB HHGOPMAIHOHHO-KOMMYHHKAIIHOHHOM ceTH «AHTepHeT», HeOOXOMUMBIX /IS OCBOCHUS
TUCHHIUTHHBI
denepanbHbl nopTan. Poccutickoe obpa3osanue. http://www.edu.ru/

Ilepeyens HHPOPMANMHMOHHBIX TEXHOJIOTHH, HMCIOJIb3yeMbIX IPH OCYIIECTBIEHHH 00pa3oBaTejIbLHOIO
mponecca Mo JHCIHHUIIHHE, BKIIOYas NMepedYeHb NMPOrpaMMHOTO obecmedyeHHsi H# HMHPOPMAIHOHHBIX
CHIPaBOYHBIX CHCTEM (IIPH HEOOXOTUMOCTH)

IMTopTan anekTpoHHOT0 00y4enust BI'Y e.bsu.ru

Cuctema guddepeHuupoBaHHoro HHTepHeT-00y4eHuss Hecadem, Moodle.bsu.ru

JInynubi KabuHeT npenopaBaTeny uny crymenTta BI'Y https://my.bsu.ru/

depepanbHOE UHTEPHET-TECTHPOBAHKE: IPOEKTH «MHTEpHET-TPeHaXepH B chepe mpodheCcCHOHANbHOT0 06pa30BaHMsI»
u «DepepasnbHbI HHTEPHET-9K3aMeH B cepe mpodecCuoHambHOro 06pa3oBaHus»

Basa mauHBIX «YHUBEpPCUTET»

JNeKTPOHHBIE OUOIMOTEYHEIE CUCTEMbL: PYKOHT, ©3[aTeNnbCTBO «JlaHb», KOHCYNbTaHT CTyAeHTa

TecrtoBmt moctyn: American Institute of Physics, Znaniun.com, Casc, Pepmakmnus xypHanoB BM] Group,
BubmuoPoccuka, 9MeKTPOHHAS KOJIEKIUsS KHUT U XKypHanoB Informa Healtcare, Polpred, Science Translational
Medicine, konnekuus xypHanos BMG Group

Onucanue MaTepHaIbHO-TEXHHYECKOH 0a3bl, HEOOXOTHUMOH NJIsi OCYIIEeCTBJIEHHsI 00pa30BaTeIbHOIrO
nponecca no JHCOHIUIHHE

s obecriedeHus IpenogaBaHus JaHHOM OUCIUIIIMHE HEO0XOMUMEL: ayOUTOPHs, 000pynOBaHHAS

DOCKO¥, UHTEPaKTUBHOM JOCKOM, yueOHBIME MECTaMH AJIS CTYOEHTOB, pab0YuM MeCTOM IIpenofaBaTers.

TexHu4yeckue cpencTsa 06ydeHus (HOyTOYK, JOKYMeHT-KaMepa, My/IbTUMeIURHOe 000pyLOBaHUE).

KommnbroTepHbIN K1acc.
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