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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.

B pe3yjabTaTe OCBOCHHS THCIHUIIIHHBI CTYJEHT JOJIZKeH:
HJIaHpreMLIe pe3yjiabTaThbl Oﬁy‘IEHHH MO0 THCHHUIIYINHE H HHIHWKATOPBI TOCTH2KEeHH S KOMlIeTe}IIIHfI.

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 - Croco6eH CTPOUTL U aHANU3UPOBATh MaTeMaTU4YeCKUe MOJENI B COBPEMEHHOM €CTeCTBO3HAHUH,
TEXHUKE, 3KOHOMUKE U yIIPaBIeHUN
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.

No Ha3BaHuHe pa3[esioB THCIHIUTHHBI Jlekuusi JlaGopaTopHasi CaMocTosiTeTbHasA padoTa
padora
Cemectp 1 22 22 100
1 OcCHOBEHI KBaHTOBOU TEOPUU CTATUCTUYECKUX 6 6 10
pemieHun
2 KBaHTOBHIE KaHaJHl CBSI3HU 8 8 30
3 OCHOBH KBaHTOBO¥M Teopuu HHGOPMAIUU 8 8 60

TemaTHyecKoe IUIaHUPOBaHHUE Kypca

OCHOBBI KBaHTOBOM TEOPUH CTAaTUCTUYECKUX PelleHu

Cemectp 1

OCHOBBI KBAHTOBOH TEOPHH CTATHCTHYECKHX PelIeHuH

Jlexyus. 6(0) 4. KBauToBEe Haba0maeMble: IOCTPOEHNE U3 AKCUOM BeposTHOCTHEIE OIEPAaTOPHO-3HAUHBIE MEDHL.
[lepenonHeHHEe CUCTEMH BRINykias CTPyKTypa MHOXKeCTBa HaOniogaeMBIX. JKCTpeMalbHEe HabIomaeMble
OnTuManbHOE Pa3NUYEHWEe W OLIEHHWBAHWE KBAHTOBHIX COCTOSHHUM WMHGOPMAIMOHHO-TONHEIE U3MEPEHUS U
TOMOTpadus KBAHTOBOTO COCTOSHUS.
JlabopamopHas paboma. 6(0) 4. KBaHTOBEIE HabMOmaeMbIe: TOCTPOEHUE U3 aKCHOM BeposTHOCTHEIE OITepaToOpHO-
3HAYHBIE MepHl. [lepenonHeHHble CUCTeMHE BHIIyKIas CTPYKTypa MHOXKeCTBa HaOmiogaeMbX. IKCTPEMalbHBIE
HabmomaeMele ONTUMANbHOE Pa3fiiyeHNWe U OLleHMBAaHME KBAHTOBHIX COCTOSHUN WHGOPMaIMOHHO-IIONHEE
U3MEpEHUs U TOMOrpadusi KBAHTOBOTO 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. 60(0) u. TIpopaboTKa IEKIMOHHOTO MaTepHuasa. [IogroToBka qokKnamoB. 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 TEXHOJIOTHH (B TOM YHCJIe HAa 3aHSTHSIX, IPOBOIUMEIX B HHTEPAaKTHBHEIX (hopMax).
Pa36op mpuMepoB 1 NpaKTHYEeCKUX 3afay.

YuebHO-MeTOOHYECKHE MaTepHasibl, B TOM YHC/Ie MEeTOTUYEeCKHe YKa3aHUus 151 00yJalOUIUXCs IO OCBOEHUIO
TUCITHIUTAHBI

Bormpocs [j1s1 OlleHKY KauyeCTBa OCBOEHUS [UCLUIIIMHEL

1. Ucnons3oBanue ¢opmanudMa [Jupaka Ais IpefcTaBleHUs BEKTOPOB U onepaTopoB. COOTHOIIEHNE TOJIHOTH B
runs6epTOBOM ITPOCTPAHCTBE.

2. CekTpasabHOE Pa3foKeHre SpMUTOBa omepaTopa. CBOMCTBa COOCTBEHHBIX YHUCET ¥ COOCTBEHHBIX BEKTOPOB.

3. Knmaccruueckoe 1 KBaHTOBOE O CaHNUe CTaTUCTAYECKOT0 9KCIIePUMEHTa, UX CXOACTBO U OTIINYUS.

4. Matpulia nn0THOCTH. Kimaccudeckoe ¥ KBAHTOBOE YHCTOE COCTOSIHUE. BEKTOD COCTOSHUS.

5. Onpepernennie u CBOMCTBA MMPOEKIMOHHOT0 OllepaTopa. Pa3oxkeHre equHULLL (CTIEKTPabHAS Mepa).

6. CekTpanbHOE Pa3JioKeHre 3PMHUTOBA OllepaTopa B TEPMUHAX IIPOEKTOPOB HAa COOCTBEHHbIE TOAIPOCTPAHCTBA.

7. Cratuctuueckuil nocrynat bopHa-¢on Helimarna. MaTeMaTudeckoe OXHULaHUEe U paclpenelieHNe BePOSTHOCTEN
KBAHTOBOH HabJII01aeMoi.

8. IIpocTpancTBO cocTosiHuM g-6uta. [llap Bioxa. BeKTOPHE YMCTEIX COCTOSTHUIM.

9. CpoiictBa matpul [Taynu. HaGmogaeMasi «IIpOeKIus CIIHHA».

10. OyHKIMY OT 9pPMHUTOBa onepaTopa. CoBMecTHMbIe HAOMOaeMbIe.

11. CooTHOIIEHNE HEONIPENETIEHHOCTEN.

12, ITpoeknuonusl noctynat Gon Helimana-Jltonepca. I3MeHeHNe KBAHTOBOTO COCTOSIHUS B pe3yJIbTaTe U3MepeHUs.
AnocrepuopHoe coctosiHue. 13. OupepesieHre U CBOMCTBA YHUTAPHOIO olepaTopa. [JuHaMUYeCKUU IOCTyJaT
KBaHTOBOU MexaHUKU. YpaBHeHue [llpenunrepa.

14. CocTOsIHUS COCTaBHOU KBAHTOBOU CHCTEMEL. T€H30pHOE NIPON3BeeHNe BEKTOPOB, MAaTPUI] U OIIePaTOPOB.

15. TIpOCTPaHCTBO COCTOSTHUYM CUCTEMEI U3 N -0MTOB. OMHO- U ABYX- (-OMTHHIE OTIEPALIUH.

16. CuennernHoe (3amyTaHHoe) cocTosiHUue. Pa3noxenue lImunTa.

17. TIpOTOKOJ CBEPXIITIOTHOT 0 KOJUPOBaHUA.

18. [IpoTOKOI TenemopTaluy KBAaHTOBOT'O COCTOSTHUS.



19. TIpotokon BB84 kBaHTOBOIrO pacnpefeneHns: CEKPETHOTO KII04a.

20. Anroputm [ottya.

Ilepeyenp y4eOHO-METOOHYECKOr0 OOeCmedYeHHsI IJIsi CAMOCTOATE/IbLHOM PadOThl OOYYAIOIIUXCS IO
OIUCOUIUINHE

[To maHHOM mUCHMIIIHHE pa3paboTaHO y4yeOHO-MeTOmMYeCcKoe obecledeHHWe MO CaMOCTOSTENbHOM PaboTH
00y4alomuxcs ¥ pa3MelleHO B 3JIEKTPOHHON MH(OPMAIMOHHO-00pa30BaTeIbHOM Cpele YHUBEpPCHUTETa (IMYHOM
KabwHeTe CTyJeHTa).

OneHoOYHbBIE CpeCTBa

[To maHHO¥ mucHUNIUHE pa3paboTaHbl OIlEHOYHbBIE CPENICTBA, KPUTEPUU UX OLEHHWBAHUS, a TakXe MeTOOUYEeCKHUe
MaTepuaikl, Olpenelsioluie NIPOIeAyphl OlleHUBAaHUS 3HAHUN, YMeHUMN, HABHIKOB U (MJIM) OILITA HEesSTEelIbHOCTH,
XapaKTepU3yIOUUX 3Talbl GOPMUPOBaHUS KOMIIETEHIUH.
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CIHCOK JIUTEpPaTyphl
[NepeyeHb OCHOBHOM 1 [OMOHUTENBHON INTEPATYPhI, HEOGXOMUMOH [JIsi OCBOSHHUS NUCIUIIINHEL,

OcHOBHas

1. KBanTOBas mMexanuka: YuyebHoe mocobue s By3os/Edpemos 0. C.. —Mocksa: FOpaiit, 2022. —458 c.
Pexwum poctyna: https://urait.ru/bcode/492838

2. KBaHTOBag (hu3uKa ¥ HEKOIMOTODOBCKHE TeOPUU BePosSTHOCTel: YueOHOe mocobue Ay By30B/XPeHHUKOB A.
10.. —Mockga: FOpatirt, 2022. —219 c.
Pexwum poctyna: https://urait.ru/bcode/491153

3. OnekTponukxa B 4 4. YacTs 3. KBaHTOBag U onTHYECKas 3NIeKTPOHUKA: Y4eOHUK [y By30B/Illyka A. A., Curos A.
C. ; otB. pen. Curos A. C.. —Mocksa: Opairt, 2022. —117 c.
Pexwum moctyna: https://urait.ru/bcode/490608

IlomonmHUTENIbHAS

1. ®u3nKa 3MeMeHTapHEIX YACTHI: KBAHTOBAg XpoMonrHaMuka B 2 T. Tom 1: Yue6Hoe nocobue [Ins By3os/Hodde
B. JI., Jlunatos JI. H., ®agun B. C.. —Mocksa: FOpaiit, 2019. —408 c.
Pexum moctyma: https://urait.ru/bcode/441447

2. KBaHTOBasgd MexaHWKa WM KBAaHTOBasd XMMHUA: YYeOHUK U NPAKTUKyM [I718 aKageMHUIECKOTO
6akanmaBpuaTa/EpmakoB A. .. —Mocksa: IOpaiit, 2017. —555 c.
Pexum moctyma: https://urait.ru/bcode/402514

l'IepequL pecypcoB I/IH(l)OpMaI.II/IOHHO-KOMMYHHKHHHOHHOﬁ CeTH «I/IHTepHeT», HeOﬁXOI[PIMbIX oJIsi OCBO€HHUSA
OTUCIHHUIIIMHBI
®epnepanbHEI nopTat. Poccuiickoe oOpa3oBanue. http://www.edu.ru/

IlepeyeHs HHGPOPMANHOHHBIX TEXHOJIOTHH, MCHOJIb3YeMbIX IPH OCYIIECTBJIEHHH 00pa3oBaTejIbLHOIO
npomecca mo JHCHHUIIHHE, BKJII04Yasi MepedeHb NPOrpaMMHOro odecmedyeHusi ©# HHPOPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM (IIpH HEO0OXOTHUMOCTH)

[TopTtan anektpornHOoro o0y4yenus BI'Y e.bsu.ru

CucteMa guddepeHnrpoBaHHOro HHTepHeT-00y4eHusl Hecadem, Moodle.bsu.ru

JInuHBIY KaOWHET mpemogaBaTeny uiu crygenta BI'Y https://my.bsu.ru/

depmepanbHOE HHTEPHET-TECTUPOBAHUE: ITPOEKTH «HTEepHET-TpeHaX)epH B chepe TpoheCCHOHANTbHOTO 06pa30BaHUs»
u «DepepanbHLIL HHTEPHET-9K3aMeH B cepe podecCuoHanbHOro 06pa3oBaHus»

ba3za maHHBIX «YHUBEPCUTET»

JNeKTPOHHEIE OUOIMOTEYHEIE CUCTEMEL: PYKOHT, 13maTenbCTBO «JlaHb», KOHCYNIbTaHT CTyoeHTa

TectoBrn moctym: American Institute of Physics, Znaniun.com, Casc, Pemakmus xypHamoB BM] Group,
BubnuoPoccuka, 9MeKTPOHHAs KOJIEKINsA KHUT U XKypHanoB Informa Healtcare, Polpred, Science Translational
Medicine, konnekuus xkypHanos BMG Group

OnucaHHe MaTepHA/IbHO-TEXHHYECKOH 0a3bl, HEOOXOTHMMOM MJIsi OCYIIECTBIIEHHsSI 00Opa30BaTeIbHOI0
nponecca N0 TUCOHIUIMHE

Inst obecrieyeHus TpernofaBaHus JaHHOW OUCLIUIUIMHE HEOOXOIUMEL: ayIUTOPHS, 000PyIOBaHHAS

DOOCKOM, HHTEPAKTUBHON HOCKOU, y4eOHBIMU MeCTaMu IJIs CTYIeHTOB, Pa60YUM MeCTOM IPEenogaBaTes.

Texamyeckue cpencTBa 00y4eHus (HOyTOYK, HOKYMEHT-KaMepa, My/IbTUMeUUHOEe 000PyIOBaHUE).

KoMmnbioTepHEIN KITacc.
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ABTop: Apxundees Banepuit EdumoBny

Pabouast mporpamMmmMa o6cyxeHa Ha 3acefaHuu Kadenpsl o6miel u TeopeTudeckoi Gusuku ot 08 centsiops 2021 1.
[IpoTokomn Nel.



