MuHHCTEpCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
®OI'bOY BO «bypsaTckuii rocyaapcTBEeHHbIN yHUBEpcUTET UMeHH Jlopxku banzaposa»
WMHCTUTYT MaTeMaTHKH, (PU3UKHU U KOMITBIOTEPHBIX HAYK
Kadenpa nndopmaliioHHBIX CUCTEM U METOJIOB HCKYCCTBEHHOTO MHTEJUIEKTA

.

JOKYMEHT NMOANMmMCAH
QNEKTPOHHOW NOAMUCHIO

CepTudmkat: 39B3AE9A8713COCD0O3F619B3A7AL770A
Bnapeneu: YpmakwuHoBa EneHa PoHncnasoBHa
DewncteuteneH: ¢ 14.05.2025 po 07.08.2026

Pabouast mporpaMma quCHUTITAHBI

KBanToBasi ungopmaTuka

HanpaBnenune noaroToBku

YTBepKAcHA HA 3aCEJaHUU
VYuenoro copeta UMOKH
«_» 20 T
[Ipotokon Ne

02.04.03 Maremarudeckoe obecriedeHrue 1 aIMUHUCTPUPOBAHUE

MH()OPMAITMOHHBIX CUCTEM

KBanudukarus
Marwuctp

dopma o0yyeHus
Ounas

Vnau-Vm»
2025



IosicHuTEJALHAA 3aANCKA

ey ocBOCHUSA TMCHUIINHBI

Lenb TUCHUILIMHEI - YIIIyOJIEHHOE TOHUMaHNe 3aKOHOMEPHOCTEH Mmepeaauu, XpaHeH!us U
npeoOpazoBanus HHGOPMAITUU B MUKPO- U HAHOCUCTEMAX, TIOJYHHSIOIINUXCS 3aKOHAM
KBaHTOBOI MexaHUKU. OCBOEHHE HOBBIX BO3MOYKHOCTEH KBAHTOBBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHI, IPUHUMUIIOB ONITUMAIBHOTO, [IOMEX0YCTOMYUBOIO KOJAUPOBAHUS U IEKOAUPOBAHUS
KJIACCMYECKON M KBaHTOBOW MH(OPMAIIMU C UCIIOIb30BAHUEM PA3IMUHBIX JOMOJIHUTEIbHBIX

pecypcoB.

MecTo AUCHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMmbl

JucnuruimHa u3yvaercs B 1 ceMecTpe u sBIseTcs: 0053aTeNIbHOM, BXOAUT B 00sI3aTEIIBHYIO YaCTh
omoka b1 OII no manpasnenuo noaroroBku 02.04.03 «Maremarudeckoe odbecredcHue u
aJIMAHUCTPUPOBAHKUE MHPOPMAITMOHHBIX cucTeM» (Maructpatypa). OCHOBBIBAaETCS Ha
byHaaMeHTaNbHBIX Kypcax HH()OPMATHKH U MATEMaTHKH.

I[lnanupyemMsble pe3yabTaThbl 00y4eHH s MO AUCHUIIIMHE U MHAUKATOPbI 10CTHKEHU S
KOMITETEHIIMIA.

B pe3yJsibTaTte 0cBOeHUSI AUCHUILUINHBI CTYI€HT /I0JIZKEeH:

3HaTh:
IPHHIIMITBI CTATUCTUYECKOTO ONMMCAHUS KJIACCHUECKHUX M KBAHTOBBIX HH()DOPMALIMOHHBIX CHCTEM

YMeTh:
OILICHUBATh OCHOBHBIC KOJIMYCCTBCHHBIC KpI/ITCpI/II/I KadyecCTBa (1)YHKLII/IOHI/IpOBaHI/I$I KBAHTOBBIX
MH(OPMAILIMOHHBIX CUCTEM MPU HAIMYUU IIYMOB U JEKOTEPEHILIUU

Baagern:
HaBBIKAMN HpI/IMeHeHI/Iﬂ OCHOBHBIX KBAHTOBBIX HpOTOKOJIOB HCpGIIEl‘-II/I n O6pa6OTKI/I
uH(pOpPMaIIMU U BCTIOMOTATENbHBIX HH(POPMALIMOHHBIX PECYypPCOB

IInanupyemsle pe3yibTaThl 0OCBOCHHS 00Pa30BATEJILHOM IPOrPAMMBI:

OIIK-1 CrniocobeH HaxoauTh, (POPMYIMPOBATH U PEIIATh AKTyalIbHbIE MPOOIEMBI
(GbyHIaMeHTaJIbHOM M MIPUKJIAJAHON HHPOPMATHKU U UH(POPMALIMOHHBIX
TEXHOJIOTUI

OIIK-1.1 Haxoaut u popmynupyeT 3a1a4u U poOieMbl GyHIaMEHTATBHON U
MPUKIIAAHON HH(OPMATUKH U HH()OPMAITMOHHBIX TEXHOJIOTUI

OIIK-1.2 Pemaer akTyasbHBIC 337298 (QYHAaMEHTAIHLHON M MIPUKIATHON HH)OPMATHKH
1 MH(OPMAITMOHHBIX TEXHOJIOTHI

O0beM TMCHHUIUIMHBI B 324€THBIX €IHHULIAX ¢ YKA3aHHEM KOJIMYeCTBA YaCOB,
BblJIeJIEHHbIX HA KOHTAKTHYIO padoTy o0y4aromuxcs ¢ npenojaBaresjieM U Ha
CaMOCTOSITEJIbHYIO padoTy 00y4arommxcst

OO01mast TpyA0€MKOCTh AUCHIUIUINHBI COCTABISIeT 4 3a4eTHBIE equHUIBI, 144 yaca.

JlaboparopHas CamocTosiTeIpHast
Ne Ha3BaHue pa3nenoB AUCHUTUIMHBI Jlexusg

paborta paborta
Cemectp 1 16 16 67

1 OcHOBBI KBaHTOBOW TEOPHUHU 6 6 24



JlabGopaTopHas CamocrosTenpHas

Ne HazBanue paszienoB AUCHUIUINHBI Jlexus pabora pabota
CTaTUCTUYECKHUX PEILICHUI

2 KBaHTOBBIEC KaHAJIbI CBS3H 6 6 19

3 OcHOBBI KBaHTOBOH Teopuu uHpopMmaru 4 4 24

TemaTnueckoe MJIAHMPOBaAHME Kypca

OCHOBBI KBAHTOBOM TEOPUU CTATUCTUUYECKUX PEIICHUMN

Cemectp 1

OCHOBBI KBAHTOBOM TE€OPHH CTATHCTHYECKHUX PelleHu
Jlexuus. 6(0) 4. KBanTOBBIE HAOIIOAaEMBIE: TOCTPOCHHUE U3 aKCMOM BeposTHOCTHBIE
OIepaTOpHO-3Ha4YHbIEC MephlL. [lepenoiHeHHbIE cCUCTEMBI BhIlyKinas CTpyKTypa MHOKECTBA
HaOJIr01aeMbIX. DKCTpeMasbHble Ha0ogaeMble ONTUMAIbHOE pa3iMyeHHe U OLCHUBAHUE
KBAHTOBBIX COCTOSIHUI MHPOpMaIIMOHHO-TIOIHbBIE U3MEPEHUS U TOMOTpadusi KBAaHTOBOTO
COCTOSIHUS.

JlaboparopHuas paboTta. 6(0) 4. KBanToBBIC HAOIIOJaEMBIC: TOCTPOCHUE U3 AKCHOM
BepositHOocTHBIE OnepaTopHO-3HauHbIe Mephl. [lepenonHennbie cucteMsl Boimykiast
CTPYKTypa MHOKECTBa HaOJII0JaeMbIX. DKCTpeMasbHble Hab01aeMble OnTUManbHOE
pa3IMueHHE U OLIEHMBAHUE KBAHTOBBIX COCTOsSHUN MH(OpMaMOHHO-TIONHBIE H3MEPEHUS U
ToMOrpadusi KBAHTOBOT'O COCTOSIHHSI.

CamoctosarenbHas padota. 24(0) u. [IpopaboTka IeKIIMOHHOTO MaTepuara.

KBaHTOBBIC KaHAJIBI CBSI3U

Cemectp 1

KBaHTOBBIE KaHAJIBI CBA3H
Jlexuus. 6(0) 4. DBOIIOLUN KBAHTOBOW CHCTEMBI U BIIOJIHE TOJI0XKUTEIbHBIE 0TOOpaKEHUS
Pacmmpenue Craiincnipunra. [Ipencrasnenne Kpayca. OTKpbITbIE KBAHTOBBIE CHCTEMBI
KBaHTOBBIE SHTpONMIHBIE M HH()OPMAIIMOHHBIE KOJIHMYecTBA MOHOTOHHOCTh OTHOCUTEIBHOM
sHTponuu. KBantoBas H-teopema

JlaGopatopHas pabota. 6(0) 4. DBoIIOLINN KBAHTOBOM CUCTEMBI U BIOJIHE MOJOKUTEIbHBIE
otoOpaxenus Paciimpenne Craiincnipunra. [Ipeacrasnenue Kpayca. OTKpbITbIe KBaHTOBBIE
cucteMbl KBaHTOBBIE SHTpONUKHBIE U HH(OPMAIIMOHHBIE KOJIHYecTBa MOHOTOHHOCTD
OTHOCHUTENBbHOM 3HTponuu. KBanToBas H-teopema

CamocrosrensHas pabota. 19(0) u. [IpopaboTtka nexkunoHHoro Matepuania. [loaroroka
JTOKJIAJIOB.

OCHOBBI KBaHTOBOU Teopur HHGOPMALIUU

Cemectp 1

OcHOBBI KBaHTOBOI Teopun UHGOPMALUH
Jlexuus. 4(0) u. Kinaccuueckasi mpoIycKHasi CioCOOHOCTh KBAHTOBOT'O KaHajla CBS3H
[Tepenada kiraccuueckoil HHPOPMAIIMK € TIOMOIIIBIO CIETIICHHOTO cocTosinus [lepenaua
KBaHTOBOU nH(opmanmu. KBaHTOBBIE KOJIbI, UCTIpaBistonie omuoOku Kanan c



noacinymuBareneM. KBantosas kpunrorpadust CekpeTHas Kiaccuyeckast MpoIycKHas
CIIOCOOHOCTH M KOTepeHTHasi HH(popManus

JlaboparopHas paboTta. 4(0) 4. Kitaccuueckast mpomyckHasi CltoCOOHOCTh KBAHTOBOTO KaHasa
cBs3u Ilepenaya kiaccuueckoit HH(POPMALIMHU ¢ TOMOILBIO CIEMIEHHOTo cocTosiHu [lepenaua
KBaHTOBOM nH(popMaru. KBanToBbIe KOBI, HCIpaBistomue ommoku Kanan ¢
noacinymusareneM. KBantosas kpunrorpadus CekpeTHas Kiaccudeckas IpOIyCKHas
CIIOCOOHOCTB M KOT€peHTHasi HH(popMaLus

CamocrosrensHas padora. 24(0) 4. [IpopaboTtka nekunonHoro Marepuana. [loaroroka
NOKJa10B. [ToATOTOBKA K KOJUIOKBUYMY.

BPC

Cemectp | KontposibHble TOUKH bambl

1 Tekymuii KOHTPOJIBb B paszzaeiie «KBaHTOBBIE KAHAIIBI CBSA3U»
Jloxnan 30

1 Texymmii KOHTPOJIb B pazjeie «OCHOBbI KBAHTOBOW TEOPUU MHPOPMALIUI
Komnoksuym 30

1 JK3aMeH
OTBeTHI Ha BOIIPOCHI IO OHIIeTaM 40

Wroro 3a cemectp 1: 100

YueOHO-MeTOAM4YECKOe U MH(OPpMAILIMOHHOE 00ecTeYeHue
y4e0HOro nmpouecca

Oo0pa3oBare/ibHbIE TEXHOJOTHH (B TOM YHCJIE HA 3aHATHAX, IPOBOAUMBIX B
HHTEPAKTUBHBIX (opmax).
Pazbop npumepoB 1 MpaKTUYECKUX 3a/1a4.

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI, B TOM YHMCJIe METOAUYECKHEe YKA3aHUS IS
00y4YaKIIUXCSl 10 OCBOEHHUIO TUCIIUILJIMHBI

Bomnpocs! 17151 OLIeHKH KauecTBa OCBOEHUS U CUUTIIIUHBI

1. Ucnionws3oBanne Gpopmanusma J[upaka muisi mpecTaBieHrss BEKTOPOB U OTIEPATOPOB.
CooTHOIIIeHHE TTOTHOTHI B THIILOEPTOBOM MTPOCTPAHCTBE.

2. CnekTpanabHOE pa3lioKeHue I3pMHUTOBA onepatopa. CBOHMCTBa COOCTBEHHBIX YHCET U
COOCTBEHHBIX BEKTOPOB.

3. Knnaccuueckoe 1 KBaHTOBOE ONKUCAaHUE CTATUCTUYECKOTO AKCIIEPUMEHTA, UX CXOJCTBO U
OTIUYHSL.

4. Marpuma mmotHoctu. Kitaccnueckoe u KBAaHTOBOE YHCTOE COCTOsTHHE. BEKTOp coCTOSTHMS.
5. Onpenenenue u CBOMCTBA MPOSKIIMOHHOTO omnepaTopa. Pa3noxenne equHUIIBI (CIIEKTpaIbHAas
Mepa).



6. CriekTpanbHOE Pa3lioKeHUEe IPMUTOBA ONIEPATOpa B TEPMHUHAX MPOEKTOPOB Ha COOCTBEHHBIE
MOANPOCTPAHCTBA.

7. Cratuctuaeckuii mocrynar bopaa-pon Heiimana. MaTemaruueckoe 0xXuIaHue u
pacrnpeziefieHue BEpOsTHOCTEN KBAaHTOBOI HAOII01aeMOiA.

8. IIpoctpancTBO coctosinuii g-6uta. Illap bioxa. BeKTOpBI YMCTHIX COCTOSHUM.

9. CroiictBa matpuil [laynu. HaGmrogaemas «ImpoeKius CIIHa.

10. ®ynkuuu ot 3pMHuTOBa oniepaTopa. CoBMecTUMBIE HAOIIOIaeMBbIE.

11. CooTHOIIEHNE HEOTTPEACICHHOCTEH.

12. TIpoekmonnsrit moctynar Gon Heitmana-Jlrogepca. lI3MeHeHrne KBaHTOBOTO COCTOSIHUS B
pe3yibTaTe U3MEpeHus. AnocrepruopHoe coctosinue. 13. OnpeneneHre u CBOMCTBA YHUTAPHOTO
oneparopa. JJuHaMU4YeCKui MOCTyIaT KBAaHTOBOW MEXaHUKU. Y paBHeHue LlIpenunrepa.

14. CocTosiHUsI COCTaBHOM KBAaHTOBOM CUCTEMBI. TE€H30pHOE MPOU3BEICHUE BEKTOPOB, MATPHUI] U
OIIepaTOpPOB.

15. IIpocTpaHCTBO COCTOSIHMM CHCTEMBI U3 N -OUTOB. O1HO- U IBYX- (J-OUTHBIE OTIEPAIIUH.

16. Cuemiennoe (3anyranHoe) cocrostnue. Paznoxxenue [lImura.

17. IIpoTOKOJ CBEPXILJIOTHOTO KOJAUPOBAHUA.

18. IIpoTOKO TenenopTaui KBAHTOBOT'O COCTOSIHUS.

19. IIporoxon BB84 kBaHTOBOIO pacnpeiesieHusi CEKPETHOTO KIIto4a.

20. Anroputm [loitua.

OneHo4HbIe cpeacrea

[To naHHON qUCHMILIMHE pa3paOdOTaHbl OLIECHOYHBIE CPEACTBA, KPUTEPUH UX OLIEHUBAHUS, a
TaKXe METOJMUYECKUE MaTepUaJIbl, ONIPEIeNIIONIUe TPOLEAYpPhl OLICHUBAaHUS 3HAHUHN, YMEHHUH,
HAaBBIKOB U (WJIM) OMbITA JIEATEIBHOCTH, XapaKTEPU3YIOIIMX ATAlbl (POPMUPOBAHUS
KOMIIETEHIIHH (8 npunosicenuu).

Cnmcok Jureparypbl

HepequL OCHOBHOM M JJOMMOJHUTEIbHOMU JINTCPATYPHI, HCO6XOHHMOﬁ JJ1s1 OCBOCHU A
JAUCLHUITIIMHBI.

OcHoBHaA

1. KsantoBas Mexanuka: YueOHoe mocooue st By3oB/Edpemon FO. C.. —Mocksa:
FOpaiir, 2022. —458 c.
Pexxum nmoctyma: https://urait.ru/bcode/492838

2. KsanToBas (u3MKa U HEKOJIMOTOPOBCKHE TEOPUH BEPOSATHOCTEH: YdueOHOe TocoOue st
By30B/XpenHukoB A. FO.. —Mocksa: FOpaiir, 2022. —219 c.
Pexxum noctyma: https://urait.ru/bcode/491153

3. Dnexrtponuka B 4 4. Yacte 3. KBaHTOBas U onTUYECKas DIEKTPOHUKA: YUSOHUK IS
By30B/Illyka A. A., CuroB A. C. ; otB. pea. CuroB A. C.. —Mocksa: FOpaiit, 2022. —
117 c.
Pexxum noctyna: https://urait.ru/bcode/490608

JlonosHUTENbHAS

1. Ddusuxka DJIEMCHTAPHbIX YAaCTHUIL: KBAHTOBAAd XpPOMOANHAMHUKA B 2T1.Tom 1: qu6HOC
nocobue st By3oB/Modde b. JI., Jlumaros JI. H., ®agun B. C.. —Mocksa: IOpaiir,
2019. —408 c.

Pexxum moctyma: https://urait.ru/bcode/441447



https://urait.ru/bcode/492838
https://urait.ru/bcode/491153
https://urait.ru/bcode/490608
https://urait.ru/bcode/441447

2. KBaHTOBas MexaHWKa M KBAHTOBAst XUMH: YUEOHHUK U PAKTUKYM [ akaeMU4ecKoro
OakanaBpuata/EpmakoB A. U.. —Mocksa: HOpaiit, 2017. —555 c.
Pexxum noctyna: https://urait.ru/bcode/402514

Ilepeyens pecypcoB HHPOPMANHOHHO-KOMMYHUKAIMOHHOH ceTn « AHTEepHETY,
He0OXO0IUMBIX /1JI51 0CBOEHMS IHCIUTIJIHHBI
®enepanbHblil moprai. Poccuiickoe obpazosanue. http:// www.edu.ru/

IMepeyeHb HHPOPMANIMOHHBIX TEXHOJIOTHIA, HCTOJIb3YEeMBbIX PH OCYIIECTBJICHUHU
00pa3oBaTeILHOIO Mpolecca Mo JUCHUIINHE, BKIKYasi epeyeHb NPOrpaMMHOIo
obecrieueHusi 1 HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOTMMOCTH)

[Topran anekTponHoro ooydenus bI'Y e.bsu.ru

Cucrema nquddepenunpoBanHoro uHTepHer-o0yuenus Hecadem, Moodle.bsu.ru

Jlnunbiii kabuHET npenoaaBaTenu win cryaenta bI'Y https:/my.bsu.ru/

®denepalibHOE HHTEPHET-TECTUPOBaHUE: TPOEKTHI « HTepHET-TpeHaxepsl B chepe
npodeccuoHansHOro oopazoBanus» u «denepanbHblil HHTEPHET-9K3aMeH B chepe
po(hecCHOHATTLHOTO 00pa30BaHUS»

ba3a naHHbIX «YHUBEPCUTET)

DNEeKTPOHHBIE OMOIMOTEYHBIC CUCTEMBI: PYKOHT, n3naTenbeTBO «JIanb», KoHCynbTaHT CcTyIeHTa
TectoBslil noctyn: American Institute of Physics, Znaniun.com, Casc, Pegakius >xypHasos
BMJ Group, bubnuoPoccuka, aiekTpoHHast KOJUIEKIMs KHUT U >kypHaioB Informa Healtcare,
Polpred, Science Translational Medicine, komekius xypHaioB BMG Group

Onucanue MaTepraIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI IJIsl OCYIIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

Jns obecriedenust mpenojaBaHus JAHHON AUCHUTUTMHBI HEOOXOAUMBI: ayTUTOPHS,
000pyTI0BaHHAS

JIOCKOMW, UHTEPAKTUBHOM JI0CKOM, yueOHBIMU MECTaMH VISl CTYICHTOB, paO0OYUM MECTOM
MIPETo/1aBaTelIs.

TexHuueckue cpeacTBa 00ydeHus (HOyTOYK, JOKYMEHT-KaMepa, MyJIbTUMENITHOe
obopyaoBaHue).

KomnbrorepHslii kinacc.


https://urait.ru/bcode/402514
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ITacnopt ¢ponna onenounsix cpeacrs (POC) no AucHUNINHE
«MeToabl U TEXHOJIOTHH TJIyOOKOTr0 00yUeHHUs»

Ilepeyenb KOMIETEHU, ¢ YKa3aHUeM 3TanoB ux GopMHUPOBaHUsA B Ipolecce
0CBOEHHUS 00pa30BaTEJIbHON MPOrpaMMbl

OIIK-1

Crioco0eH HaxoIUTh, GOPMYITUPOBATEH U PEIIATh aKTYaIbHBIE TIPOOIEMBI

(dbyHIaMEHTATBHOM U MPUKIIATHON HHPOPMATHKU U MHHOPMAITHOHHBIX
TEXHOJIOTUN

OIIK-1.1

Haxomut u dopmynupyer 3anauu u npodieMbl pyHAaMEHTaIbLHON U

MPUKIIATHON HH(POPMATUKH U HH()OPMAITMOHHBIX TEXHOJIOTUI

OIIK-1.2

1 MH()OPMAITMOHHBIX TEXHOJIOTHI
Onucanue noxkasaresjieil M KpUTepUeB OLEHMBAHUS KOMIIETEHIIUI HA Pa3JIMYHbIX
Tanax ux (opmMupoBaHUsA, ONUCAHME IKAJ OLleHMBAHUS

ConocraBjieHHe IIKAJI OICHUBAHUSA

Pemaer akryanbHble 3a1aun GyHIaMEHTAIBHON U MPUKIAAHONW HHPOPMATHKU

4-0annpHas OTiinyHO Xopowmo | YaosnerBoputenbHo | HeynosierBopurenbHO
IKasa (moBbImeHHBIN | (0a30BBII (moporoBbrit (ypoBeHb He
(ypoBeHb yYPOBEHb) YPOBEHb) YPOBEHb) chopMHpOBaH)
OCBOCHWSI)
100-06amnpHas 85-100 70-84 50-69 0-49
IIKaja
bunapnas 3auTeHo He 3auyreno
IIKaja

OneHnBanue BLINOJHEHUS NPAKTHYECKUX 3aJaHMii

4-0aiibHas 1IKaia ITokazarenu Kpurepun
(ypoBeHb OCBOCHSI)

OTan4HO * [lonHOTa BBIOJIHEHUS Crynentom 3a/laHne penieHo
(TOBBITIIEHH I MPaKTUYECKOT0 3aJaHus.  |caMOCTosITeNbHO. [Ipu 3TOM cocTaBiieH
YPOBEHD) *  (CBOEBPEMEHHOCTH NpaBUIIbHBIN AITOPUTM penieHus

BBITIOJIHCHHUS 3aJaHUSI. 3a/IaHMs, B JIOTUYECKUX PACCYKIEHUSAX, B
* IlocnenoBaTenbHOCTH U BbIOOpe QopMynT U pElIeHUH HEeT

PalMOHATBHOCTh omuOOK, TOJNy4YeH BEPHBIM  OTBET,

BBITIOJIHEHHUS 3aJJaHUSI. 3a/1aHHe penieHo panoHaIbHBIM
*  CaMoCTOsITEIbHOCTh CIoco0om.

Xopo1o pEeILIEHus. CrygeHTOM  3aJaHuME  pEIIEHO  C

(6a30BBIi YpOBEHB) MoACKa3KoN mnpenogasarens. [Ipu stom
COCTAaBJIEH  MpaBUJIbHBIA  QJTOPUTM
pelieHust  3aJaHusg, B JIOTUYECKOM
paccykJIeHUH u pelIeHun HET
CYIIECTBEHHBIX  OMIMOOK;  TMPaBUIIBLHO

cienaH BbIOOp (opMyn Ui pelieHwus;
€CTb OOBSICHEHHE pEeLIeHHs, HO 3a/laHue

pElIeHO HepalMoHaIbHBIM  CIOCOOOM
WIW  JIONyIIEHO He  0Ooyiee  JBYX
HECYII[ECTBEHHBIX  OMIMOOK, MOJyYeH

BEPHBII OTBET.




VY 10BIIETBOPUTENBHHO
(moporoBaIit
YPOBCHB)

Heynosnersopu-
TEJIBHO
(ypoBeHb HE
copMUpOBaH)

Crynentom 3aJjaHUe peleHo C
MoJICKa3kaMu npenogasarend. [Ipu stom
3aJaHue  TOHATO  TPaBHIBHO, B
JOTHYECKOM paccyxKIeHun HET
CYILECTBEHHBIX OIIMOOK, HO JIOIYIIECHBI
CYIIECTBEHHbIE OMMOKM B  BBIOOpE
dopMyn wmiIM B MaTeMaTH4eCKUX
pacuerax;  3aJaHHEe  pEIIEHO  He
HOJIHOCTBIO MJIM B OOIIIEM BUJIE.

CryneHToM 3a/1aHKEe HE PEUICHO.

OIIeHI/IBaHI/Ie OTBETA HA 3a4Y€TC

4-0amibpHas 1IKaga
(ypoBeHb OCBOCHHS)

Tlokazarenu

Kpurepuu

OtinyHO
(mOBBIMICHHBIN
YPOBEHb)

Xopomo
(6a30BbIii YypOBEHB)

V 10BJIETBOPUTEIHEHO
(moporoBbrit
YPOBEHB)

[TosHOTA U3IIOKEHUSI
TEOPETHYECKOTO
Mmarepuara.

[TosHOTA ¥ IPABUIBHOCTD
peLICHHS IPAKTUUECKOTO
3a/1aHHSI.

[TpaBUIBHOCTD W/WITH
apryMEHTHPOBAaHHOCTb
U3JI0KCHHUS
(mocneroBaTeIbHOCTD
JICUCTBHIA).
CaMOCTOSTENBHOCTh
OTBeTa.

KynpTypa peun.

CTyneHTOM JaH MOJIHBIM, B JIOTUYECKOM
IIOCJIEIOBATEILHOCTH Pa3BEPHYTHIH OTBET
Ha TIOCTaBJICHHBIH BONPOC, TIE OH
IIPOJCMOHCTPHPOBAII 3HAHHS IIPEeIMETa B
IOJJHOM 00beMe y4yeOHOH MpOorpaMMbl,
JOCTAaTOYHO  TJIyOOKO  OCMBICIIHBAET
JTUCIUILIAHY, CaMOCTOSITENBHO, u
UCYEPIILIBAOIIIE OTBEYAET Ha
JOTIOJTHUTEIIFHBIE  BOTPOCHI, TPUBOIUT
COOCTBEHHBIE IPUMEPBI 1o
po0JIeMaTUKE IMOCTABJICHHOTO BOTMPOCA,
peIIni  MPEIIOKEHHBIC IPAKTUYCCKHE
3agaHus 0e3 OIINOOK.

CryneHTOM [aH pa3BEpHYTBIH OTBET Ha
IIOCTABJIEHHBIA BOINPOC, TI/A€ CTYACHT
JEMOHCTPUPYET 3HAHUS, MPUOOPETCHHBIC
Ha  JIEKUMOHHBIX W  CEMHHApCKUX
3aHATUAX, a TaK¥XKE IMMOJIYYCHHBIC
HOCPEJCTBOM M3Yy4YEeHHUsI 005A3aTeNIbHBIX
yu4eOHBIX MaTepualioB IO Kypcy, Oaer
apryMEHTHPOBAHHBIE OTBETHI, NPUBOAUT
NpUMEpbl, B  OTBETE NPUCYTCTBYET
CBOOOJHOE BJIAJCHHE MOHOJOTUYECKOMH

PEYLIO, JJOTUYHOCTD u
MMOoCJICAOBATCIBHOCTL  OTBCTA. O,Z[HaKO
AOIMYCKA€TCAd  HETOYHOCTL B  OTBETC.
Pemmn MNPCAJIOKCHHBIC TMPAKTHYCCKUC

3agaHus C HEOOIBITUMH HETOUHOCTSIMU.

Crynenrom JlaH OTBET,
CBUJCTEINbCTBYIOIIMA B OCHOBHOM O
3HaHUHU MIPOLIECCOB n3y4aeMon
JUCLUIUINHBI, OTIINYAIOIIUICS

HEJIOCTAaTOYHON TIyOMHONW M TOJHOTON
pacCKpBITUSI TEMBbI, 3HAHUEM OCHOBHBIX




BOITPOCOB TEOpHH, cimabo
c(OpMUPOBAHHBIMU HAaBBIKAMHU aHATU3a
SIBJIGHUH, MPOLECCOB, HEIOCTaTOUYHBIM
YMEHHEM JaBaTh AapryMEHTHUPOBAaHHBIC
OTBETHl U MPHUBOJIUTH  IPHUMEPHI,
HEJOCTaTOYHO CBOOOJHBIM BIIAJICHHEM
MOHOJIOTHYECKON peubl0, JOTHYHOCTHIO U
MOCJIe10BATEIbHOCTHIO OTBETA.
JlomyckaeTcsi HECKOJbKO OIIMOOK B
CONIEp’)KaHUU  OTBETa U  PEIICHHUH
MPAKTUYECKUX 3aJaHHM.

HeynosnerBopu- CTtyneHTOM  J1aH  OTBET, KOTOPBII
TEIbHO COJICPKHUT Pl CEPbE3HBIX HETOYHOCTEH,
(ypoBeHb He OoOHapYKUBAIONINI HE3HAHUE TPOIECCOB
copMHUpOBaH) U3y4aeMon IIPEIMETHOU o0nacru,
OTINYAIOIIHICS HETITyOOKUM

PacCKpBITHEM TEMbI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, HECPOPMHUPOBAHHBIMU
HaBbIKAMM aHaJIM3a SBJICHUM, MPOLECCOB,
HEYMEHUEM J1aBaTh apTyMEHTHUPOBAHHBIE
OTBETHI, cabbpIM BJIAJICHUEM
MOHOJIOTUYECKON PEYBbI0, OTCYTCTBUEM
JOTUYHOCTH U MOCIEAO0BATEIbHOCTH.
BriBoabl TMOBEPXHOCTHBI. Pemenue
NPaKTUYECKUX 3aJJaHU HE BBINOJIHEHO.
T.e cTyneHT He cnocoOeH OTBETUTHh Ha
BOIIPOCHI JIaK€ TMpPU JIONOJTHUTEIbHBIX
HaBOJSIIMX BOIPOCAX MPEnoaaBaTelis.

TunoBble KOHTPOJbHBbIE 3aJaHUS WJIH HMHbIE MATEPHAJIbI, HEOOXOIMMBbIE ISl
OlIEHKH TUIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHUsl IO JAUCIUIJIMHE, XapaKTePH3yHIHX
Tanbl  (OPMHPOBAHUS KOMIETEHIMH B Tpolecce OCBOEHHS 00pa3oBaTeIbHOI
NpOrpaMmbl

Y4yeOHO-MeTOAUYECKHE MATEPHAJIbI, B TOM YHcJIe MeTOAUYEeCKHe YKAa3aHUus s
00y4YAKIIHUXCS 110 OCBOCHHIO

AUCHHUILINHBI

Bonpocs! U1 O1IeHKH Ka4ecTBa OCBOCHUS JUCLIUIUINHBIL:

1. Ucnions3oBanne Gpopmanusma J(upaka it mpecTaBieHrs BEKTOPOB U OTIEPATOPOB.
CooTHoOIIEHNE TTOJTHOTHI B

TUILOEPTOBOM IIPOCTPAHCTRE.

2. CnexTpanbHOE pa3iokeHue 3pMHUTOBa oniepaTopa. CBoicTBa COOCTBEHHBIX YUCE U
COOCTBEHHBIX BEKTOPOB.

3. Knnaccuueckoe ¥ KBaHTOBOE ONHCAHUE CTATUCTUYECKOIO AKCIIEPUMEHTA, UX CXOJCTBO U
OTIINYHSL.

4. Matpuna niaotHocTH. Kinaccuueckoe 1 KBaHTOBOE YHCTOE COCTOSIHUE. BEKTOp cOCTOSHUS.
5. Omnpenenenrie U CBOWCTBA MPOEKIIMOHHOIO oneparopa. PaznoxkeHne eqnHALBI
(criekTpanbHas Mepa).

6. CriekTpanbHOE pa3lioKeHHEe )PMUTOBA OIIEPaTOpa B TEPMHUHAX MPOEKTOPOB HA
COOCTBEHHBIE TOIPOCTPAHCTBA.

7. Cratuctudeckuit moctynat bopua-pon Heiimana. Maremarndeckoe oxxugaHue 1
pacnpeeneHue BEposSTHOCTEN



KBAaHTOBOH Ha0II0JaeMOii.

8. IIpoctpancTBo coctosiHmit q-6uTa. [llap bioxa. BekTopsl 4MCTBIX COCTOSTHUIA.

9. CpotictBa marpuir [laynu. HaGmromaemast «rpoeKIiust CrimHay.

10. ®yHkiuu oT 3pMuUTOBa onieparopa. CoBMeCTUMBIE HAOJI01aeMBbIe.

11. CooTHolI€eHHE HEOTTPEIETEHHOCTEH.

12. ITpoekmonnsii moctyinar ¢hon Helimana-Jlronepca. M3MeHeHHE KBAHTOBOT'O COCTOSIHUS B
pe3yJIbTaTe U3MEPEHHUS.

AnoctepuopHoe coctosaue. 13. Onpenenenne U CBOMCTBAa YHUTAPHOTO OoIlepaTopa.
JvHaMu4YeCKuil ocTyJiat

KBaHTOBOW MexaHuKH. YpaBHeHnue lllpenunrepa.

14. CocTosiHuS COCTaBHOM KBAaHTOBOM CUCTEMBI. TE€H30pHOE IPOU3BEIEHUE BEKTOPOB, MAaTPHIL
U OIIEpaToOpOB.

15. [IpocTpaHCTBO COCTOSIHUI CUCTEMBI U3 N -OuTOB. OIHO- U IBYX- (]-OUTHBIE ONIEPAIUH.
16. CuemuienHoe (3amyranHoe) coctosinue. Paznoxxenne [lImuara.

17. IIpOTOKOJ CBEPXILIOTHOTO KOJAUPOBAHUS.

18. ITpoTokoa TenenopTany KBAHTOBOI'O COCTOSIHUS.

19. IIporokon BB84 kBanTOBOrO pachpeaesieHusi CeKpEeTHOTO KIroyva.

20. Anroput™m [oitya.

Tembl 10KIa10B:

1. be3onmacHocTh MH(DOPMALIUY: TPUMEHEHHE KBAHTOBBIX TEXHOJIOTHI

2. KBanrtoBas nndopmaiiys: METO bl 3aIIUThl HH()OpMaLIUU

3. KBanToBas uHpopMaIys: METO/IbI 3aIUTHI HH()OPMAITUN

4. O HEeKOTOPBIX MPUKIATHBIX ACTIEKTaX KBAHTOBOW KpUNTOrpaduu B KOHTEKCTE Pa3BUTH
KBAaHTOBBIX BBIYMCIICHUI U MOSIBJICHUS] KBAHTOBBIX KOMITBIOTEPOB

5. Komnencanust ommboK npu pacnpeaeneHul KBAaHTOBOTO KITF0Ya C TOMOIIBIO
MEPEIyTaHHBIX MMOJISIPU3ANMOHHBIX COCTOSTHUN OM(OTOHOB

6. KBaHTOBBIE TEXHOJIOTMU U KBAHTOBBI KOMITBIOTED

Y4eOHO-MeTOANYeCKHEe MATEPHAJIbI, B TOM YHCJIe MeTOANYeCKHe YKA3aHUs 15l
00y4aOIIHUXCS 10 OCBOECHUIO THCIHIJIHHBI

MeTo/b1 U CpeCTBA OPTaHU3AIMH U peau3alui 00pa30BaTeIbHOro Mpolecca:

a) METOJIbI M CPEJICTBA, HAIPABJICHHBIC HA TEOPETHUECKYIO TIOJITOTOBKY:
camocTosTeNbHas paboTa CTy/IEHTOB;

0) METOJIBI U CPEJICTBA, HAMPABJICHHBIC HA MPAKTUICCKYIO IMOJATOTOBKY: TPAKTUYICCKUE
HABBIKU UTPBHIL.

[Tpu peanm3anuu TUCIUTUIMHBI IPUMEHSIOTCS CIISAYIONINE BUIABI y4eOHOH paOOTHI:
camocTosTenbHas paboTa

oOyuatomuxcs. Pe3ynbrat caMocTOSTEIbHON pad0Thl KOHTPOJIUPYETCS MPETI0IaBATEIICM.
CamocTtosTenbpHas paboTta

MOJKET BBITIOTHATHCS 00YYArOMIMMCS B ayUTOPHUSIX, OMOIHOTEKE, KOMITBIOTEPHBIX
KJaccax, a TakyKe B TOMAaITHHUX

ycioBusix. CaMocToATeNbHAsE padoTa 00y4aromuXCs MOAKPEIUISIeTCs] y4eOHO-
METOJUYECKUM 1 UH()OPMAIIMOHHBIM

obecrieueHreM, BKITFOYAIONTUM YUeOHUKH, Y4eOHOMETOAMYECKUE TTOCOOuS, ay/Tio 1
BUJICO MaTEpUabl U T.1I.

g monydenus 3adera tpedyercs 100% BrImoIHEHNE BCEX MPAKTUYECKUX 3aJaHUM.
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