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texHonorudeckuii yausepcurer «MUCuCy» mo nanpasnenuto noarotroku 03.04.02 ®U3UKA (npukas ot 02.04.2021 r. Ne 119
0.B.)

CocraBiieHa Ha OCHOBaHUH y'-IC6HOFO IJ1aHa:

03.04.02 ®U3UKA, 03.04.02-MD3-23-2.plx KBaHTOBOE MaTepuanoBeacHUE, yTBepKACHHOTO YueHbIM coBetoM HUTY MUCHUC B
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1. HEJIX OCBOEHUA

1.

Ju—

CCI)OpMI/IpOBaTB Yy yqamunxcs MOHMMAaHNE OCHOBHOI'O MAaTEMATHYCCKOIO armnapara, UCIoJIb3yeMOTo B pCIICHUMN 3a1a9
KBaHTOBBIX TCXHOJ]OFI/IIZ, BKJIHOYasi OCHOBHBIC ITOHATHA KBAHTOBBIX BbI"IHCJ'IEHHfI, KBaHTOBOM KpI/IHTOFpa(bI/II/I, TCOpUN
yYHpaBJICHHUS KBAHTOBBIMH CUCTEMaMHU

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.2 JAucuuniannbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0UMO KaK
NnpealecTByIIee:

2.2.1 Bgenenue B coBpeMeHHbBIE KBAHTOBBIC TEXHOJIOTHH 4.2

2.2.2 | KBaHTOBO-MeXaHHYECKOE MO/ICITHPOBAHIE MATEPHUATIOB

2.2.3 |JlabopaTopHbIii MPaKTHKYM IO KBAHTOBOW ()OTOHHKE U KpUITOrpadun

2.2.4 |IIpousBoncTBeHHAs MPAKTUKA TI0 MOJIYYCHHUIO MTPO(PECCHOHANBHBIX YMEHHH 1 ONBITa IPOGECCHOHATIBHON ISSITEIbHOCTH.
Hayuno-nccnenoBarenbsckas mpakTuka

2.2.5 | CexkTpoCKOITMYECKUE METO/IbI aHATIN3a MaTepHAIIOB

2.2.6 |Machine learning cIO’KHBIX CHCTEM W KBAaHTOBOW MaTEpHH

2.2.7 |Hanodoronuka

2.2.8 | CBepXmpOBOASIINE IICTTH ¥ KyOUTHI

229 COBpeMeHHBIe KBAaHTOBBIC TCXHOJIOT'YH B HOHprOBOZ[HI/IKOBOﬁ OJICKTPOHUKE

2.2.10 |IloaroToBka K MpOLEIYpE 3aIIUTHI U 3aUTa BEITYCKHON KBATH(DHUKAIMOHHOH PaOOTHI

2.2.11 |IlpenauniaoMHast MPaKTHKA JJIs1 BHITIOJHEHHS BBIMTYCKHOM KBATN(UKAIIMOHHONW PabOTHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHT

OIIK-3: Cnoco0eH NpUMEHATh 3HAHHUA B 00/1acTH HHPOPMALMOHHBIX TEXHOJIOIH, HCII0Jb30BATH COBPEMEHHbBIE
KOMIIBIOTepPHbIE CeTH, NPOrPaAMMHBIEe IPOAYKTHI H pecypchbl HH(PpOPMaMOHHO-Te1eKOMMYHHKAIIMOHHOI ceTH
"Uutepuer" (nanee - cers ""UnTepHeT") 1151 penieHusi 3a1a4 npo¢ecCHOHAIbHOI eI TeJIbHOCTH, IPOEKTUPOBAHUM U
pa3padoTke, B TOM 4Hcjle HAXOASLUXCA 32 pejeJaMHi NPo(HIbHOI OATOTOBKH

3HaTh:

OIIK-3-31 ocHOBHEIE HUACH, JIC)KAIMC B OCHOBE METOJOB TCOPETUUCCKOI'O UCCIICAOBAHUA 00BEKTOB KBAaHTOBO# OJICKTPOHUKH,
MaTEMAaTHYECKIEC OCHOBBI KBAHTOBOM MEXaHUKH

ITK-3: crioco0HOCTh NIIIAHMPOBATH M OCYLLECTBJIATh KOMILIEKCHbIE IKCIIEPUMEHTAJIbHbIE U TeopeTHYecKHe HCCIIe0BAHNS B
00/12CTH KBAHTOBBIX TEXHOJIOIHH

3HaTb:

ITK-3-32 oCHOBHBIC HACH, JICKAIINES B OCHOBE MATEMATHUYECCKIMX OCHOB KBAHTOBOM MEXaHWKH, KBAHTOBEIX CHCTEM

[IK-3-31 MeToabI CHCTEMHOTO U KPUTHYECKOTO aHAJI3a IPOTOKOIAa KBAHTOBOH TeIeNOpTaluu

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘{eCKI/Iﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'I>CKTOB, npoueccoB U CUCTEM B
MEKIUCHUIIMHAPHOM KOHTEKCTE, HpOﬁJ]eMH])IX chyaum“l HA OCHOBE¢ CMCTCMHOI'0 IMOax0/1a, BblﬁpaTb N NPUMECHUTH
HauoboJ1ee MOAXOAAIINE U AKTYyaJIbHbI€ METOAbI U3 CYHICCTBYIOIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJBHBIX METOA0B UJIH HOBBIX U HHHOBALIlMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuii

3HaTb:

YK-1-31 ocHOBHEIE 33249l U TPOOIEMBI COBPEMEHHOI KBAaHTOBOW (DH3HUKH

IK-3: ciocooHOCTH IVIAHUPOBATH U OCYIIECTBJIATH KOMIIVIEKCHBIEC JKCIIEPUMEHTAJIbHBIE U TEOPECTUYECCKUE UCCIICA0BAHUA B
00J1aCTH KBAHTOBBIX T€XHOJIOIHI

YMmerb:

TIK-3-Y1 npuMeHATs METObI CHCTEMHOTO MOJIX0/1a M KPUTHYECKOTO aHAIN3a JJIs aHAIK3a MPOTOKOJIa KBAHTOBOM TENENOpTaIluy

ITK-3-VY2 BecTr morck HEOOXOAUMOI HHPOPMALINH B CIICHUATBHOM U CIPABOYHOM JINTEpaType U Ha HHTEPHET — pecypcax

YK-1: Crioco6eH ocylecTBJIsITh KPUTHYECKUH aHAJIM3 HOBBIX U CJIOKHBIX HH/KEHEPHBIX 00bEKTOB, IIPOLIECCOB M CUCTEM B
MEKAMCUHIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAllUii HA OCHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTATBHBIX METOI0B HJIH HOBBIX H HHHOBAIIMOHHBIX METOI0B, BLIPA0ATHIBAThL CTPATETHIO el CTBHIA

YMmerb:




YK-1-¥1 uutath y4eOHyI0, CIPABOYHYIO U CHELHUATBHYIO JTUTEPaTypy 0 KBAHTOBOU 3IEKTPOHHKE, ONTHUKE, METPOJIOTUH, IIOHUMATh
U TIPaBUIIHO UHTEPIPETUPOBATH IPOUNUTAHHOE

OIIK-3: Cnoco0eH NpUMEHATH 3HAHUSA B 00,1acTH HH(OPMAIMOHHBIX TEXHOJIOTHIi, HCI0JIL30BATH COBPEMEHHbIE
KOMIIBIOTEPHBbIE CETH, MPOrPaMMHBIEC IPOAYKTHI U pecypchbl HH(POPMaMOHHO-TEIeKOMMYHHKAIIMOHHOI ceTH
"HHuTtepHer" (1asee - cerh "MHTEpHeT') 1JIs1 pelleHNs 3aa4 NPOPecCHOHAIBHOM eI TeJbHOCTH, IPOCKTUPOBAHUH U
pa3paloTKe, B TOM 4HCJIe HAXOASLIUXCS 32 IpejeaMH PO} HIbHOM 0AT0TOBKH

YMmerb:

OIIK-3-Y1 npoBoIuTh IPOCTHIE OLIEHKU U PAaCUEThl BEIMYMH, XapaKTEPHBIX ISl pACCMaTPUBAEMBIX IPOLECCOB U SIBIICHUH

IK-3: cnocooHOCTH VIAHUPOBATH U OCYIIECTBJIATH KOMIIVIEKCHBIEC JKCIIEPUMEHTAJIbHBIEC U TEOPETUYECCKUE UCCICA0BAHUA B
00J1aCTH KBAHTOBBIX TeXHOJIOIHI

Baagern:

[1K-3-B1 HaBBIKAMU UCTIOIB30BAaHUS METOMOJIOT MU CHCTEMHOTO M KDHTHYECKOT0 aHAIIN3a [IPOTOKOIAa KBAHTOBOI! TenenopTanuu

[1K-3-B2 HaBBIKAMH HCIIOIH30BAHUS IpU PCHICHUH IMOCTABJICHHBIX 3a/1a4 JIOTHYCCKOI'0 TBOPUCCKOI'O CUCTEMHOI'O MBIIIIJICHU

YK-1: CriocodeH ocyliecTBJIsATh KPUTHYECKUH AHAJIM3 HOBBIX H CJIOKHBIX HHKEHEPHBIX 00bEeKTOB, IIPOLECCOB U CHCTEM B
MEKAMCHUIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAallUii HA 0CHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOAMAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTATBHBIX METOI0B HJIH HOBBIX H HHHOBAIIHOHHBIX METOI0B, BLIPA0ATHIBAThL CTPATETHIO el CTBHIA

Baagern:

VYK-1-B1 HaBbIKaM# CaMOCTOSTEIBHON pabOTHI C JIUTEPATYPOU IS TIOMCKa HH(OpMALIUK O TIOHITHSIX, TPMUHAX, 3aa4ax U
npobiemMax, 0ObICHEHNS UX PEIICHUS B IPAKTHYECCKUX CUTYaLUsIX

OIIK-3: CniocodeH NpuMEeHsITh 3HAHUA B 00J1acTH HHGOPMALMOHHBIX TEXHOJIOTHI{, HCM0JIb30BATH COBPEMEHHbIE
KOMIILIOTEPHbIE CeTH, IPOrPaAMMHbIE IPOAYKTHI U pecypcbl HHGOPMaLOHHO-Te1eKOMMYHUKALIMOHHOI ceTH
"WHnTepHer" (najiee - ceTh "MHTepHeT') 1711 pelieHus 3a1a4 NPodecCHOHATBHOI JeATeJbHOCTH, MPOEKTHPOBAHUHU H
pa3paboTke, B TOM YHCJie HAXOAAIINXCHA 32 MpeaeaaMu NPoGHIbLHOI MOATOTOBKH

Baanernb:

OIIK-3-B1 HaBbIKaMU Ka4ECTBEHHOTO W KOJIMYECTBEHHOT'O aHamm3a (yHIaMEHTaIbHBIX CBOMCTB, SIBIICHUN U MIPOLIECCOB,
OCHOBHBIMH TTOHSTHSIMH TEOPUU KBAHTOBBIX CXEM

4. CTPYKTYPA U COJEPKAHUE

Kon HaunmenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemblie | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIeTeH it pecypcbl padoThI

Pa3nen 1. KBanToBbI€
TEXHOJIOTHH — 0030P.
MaTteMaTH4ecKHe OCHOBBI
KBaHTOBOI MeXaHHKH

1.1 KBaHTOBBIE TEXHOJIOTHH — 1 3 OIIK-3-31 IIK- JI1.1J11.2
0030p. Maremaruueckue 3-31 [IK-3-32 213253
OCHOBBI KBAHTOBOM
Mexauuku /JIex/

1.2 KBaHTOBBIC TEXHOJIOTHHU — 1 2 VK-1-B1 OIIK- JI1.1 J11.2 P1
0030p. Maremaruueckue 3-V1 IIK-3-V2 213253
OCHOBBI KBAHTOBOM
mexanuku /TIp/

1.3 KBanToBBIE TEXHOIOTHUU — 1 2 TIK-3-32 TIK-3- | JI1.1 JI1.2
0030p. MaTtematuueckue V1IIK-3-Bl 212233
OCHOBBI KBaHTOBOM
mexaHuku /Cp/

Pazpea 2. DIIP napanokc.
HepasencrBa beana.
KBanToBas Teenoprauus

2.1 OIIP mapanokc. HepaBeHcTa 1 2 YK-1-31 JIT.1JI1.2
benna. KpanTtoBas 0102233
TenenopTarus /JIex/

2.2 OIIP napanokc. HepaBeHncTsa 1 1 VYK-1-31 YK-1- | JI1.1JI1.2
benna. KpanTtoBas VY1 OIIK-3-B1 2102233
tenenoptarust /I1p/

2.3 OTIIP mapanokc. HepaBencrsa 1 2 MK-3-32 TIK-3- | JI1.1 J11.2
Benna. KBanTtoBas V1 IIK-3-Bl 212233

tenenoptaius /Cp/ TIK-3-B2




Pasnen 3. KBanroBbie
cxembl. Aiiroputm I'poBepa.
Aaroputm llopa

3.1 KBanrtoBbie cxembl. 1 3 VYK-1-31 OIIK- JIT.1JI1.2
Anropurm ['posepa. 3-31 IIK-3-31 212233
Asroput™m lopa /JIex/ ITK-3-32

32 KBaHTOBBIE CXEMBI. 1 1 OIIK-3-Y1 JIL.1JI1.2
AnroputMm ['poBepa. OIIK-3-B1 2132053
Anroputm opa /Tp/

33 KBanToBBIE CXEMBI. 1 10 OIIK-3-31 JIL.1J11.2
Anroputm I'posepa. OIIK-3-Y1 212233
AnroputMm Ilopa /Cp/ OIIK-3-Bl1
Pa3gen 4. OcHoOBBI
KBaHTOBO# Teopuu
uHpopmanuu. KBantoBbie
KaHaJbl. JHTpoOnus (GpoH
Heiimana

4.1 OCHOBBI KBAHTOBOH T€OpUU 1 3 TIK-3-31 IIK-3- | JI1.1 JI1.2
nHpopmanuu. KBaHToBbIe 32 212233
KaHaNIBL DHTpous GoH
Heiimana /JIex/

4.2 OCHOBBI KBAaHTOBOU TEOpUHU 1 1 [IK-3-Y1 IIK-3 JIT.1J11.2 P1
uHpopmanuu. KBaHToBbIE -B1 IIK-3-B2 212233
KaHaIBL DHTpOnHs GoH
Heiimana /TIp/

43 OCHOBBI KBAaHTOBOU TEOpUHU 1 11 TIK-3-32 TIK-3- JI1.1 J11.2
nHpopmanuu. KBaHToBBIE V1 I1K-3-Y2 212233
KaHaJbl. DHTpOnHs GoH TTIK-3-B1
Heiimana /Cp/

Pa3gen 5. KBanroBas
kpunrorpadpus. Ilporoko
BB84

5.1 KBanToBas kpunrorpadusi. 1 3 VYK-1-31 OIIK- | JI1.1JI1.2
ITpoTtoxon BB84 /Jlex/ 3-31 212233

5.2 KBanrogas kpunrorpadus. 1 5 [1IK-3-Bl JI1.1J11.2 P1
IMporoxonx BB84 /TIp/ 2103233

53 KBanToBas kpunrorpagusi. 1 11 OIIK-3-31 JIT.1J11.2
IIpotoxon BB84 /Cp/ OIIK-3-V1 212233

OIIK-3-B1
Pasnen 6. Ynpasienue
KBaHTOBBIMM CHCTEMAMHU

6.1 YrpaieHue KBaHTOBBIMHU 1 3 YK-1-31 JIT.1J11.2
cucremamu /JIex/ 313233

6.2 YmpasineHne KBaHTOBBIMU 1 6 OIIK-3-V1 JIT.1JI1.2
cuctemamu /T1p/ OIIK-3-Bl1 212233

6.3 YrnpaBneHue KBAHTOBBIMU 1 11 VK-1-31 VK-1- | JI1.1J11.2
cucremamu /Cp/ Y1 VK-1-Bl 212233
Pa3gen 7. KosutokBuym

7.1 Komnoxksuym /TTp/ 1 1 VYK-1-31 YK-1- | JI1.1JI1.2 KMI

Y1 VK-1-Bl
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI AJs
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponsHoe Tposepaembie
KM MepOTpUATHE WH/IUKaTOPBI Bonpocs! 111 TOATOTOBKH

KOMITETCHLIUH




KM1

OK3aMCH

OIIK-3-31;YK-1-
31;1IK-3-31;I1K-3-
32

Bomnpocs! 115 ycTHOro onpoca:

1. BBIYUCITUTD CTENEHb YUCTOTHI (purity) COCTOSIHUS KyOUTa C BEKTOPOM
bnoxar.

2. JIns kaxoro cocTosiHus 6asuca bemna muis ciucteMbl IByX CIIMHOB
BBIYUCIUTD PEAYLIMPOBAHHbIE MATPHUIIBI IFIOTHOCTH MEPBONA U

BTOPOI1 MOACHUCTEM.

3. ITocTpouThs YHUTAPHYIO MaTPHILy IBYXKYOHTHOTO BeHTIIIT SWAP.

ITpumeps! BONpOCOB A1 KOJJIOKBUYMA!

1. Tuae6epToBO MPOCTPAHCTRO.

2. HucTble ¥ CMEIIaHHbIE COCTOSHHUSL.

3. basuc benna.

4. KaHTOBas Tenenopranusl.

5. JIByXKyOUTHBIE KBAHTOBBIE BEHTHIH. [IprMepsl.

IlepedyeHs NpUMEPHBIX BOIIPOCOB U 3aJaHUH K SK3aMEHY:

1. Marpuua mnotHocTH Kyouta. [Tapamerpusanus BekropoM bioxa.
CreneHp YUCTOTHL.

. HepaBencrsa benna 1 HelnokanbHOCTH

. KBanToBas renenoprauus

. Teopema o 3ampere KIOHUPOBAHUS

. KBaHTOBOE CBEPXIUIOTHOE KOAUPOBAHUE

. Anroput™ I'poBepa

. AirropuT™ HaxoxaeHus nepuoga u anroputM lopa

. Ontponus lllenHona

. Bzanmnas nadopmanus, nporryckHas CliocoOHOCTh KaHaa

10. IIporokon kBaHTOBOI! kpunrorpadun BB84

11. YpaBnseMocTh 3aMKHYTBIX KBAHTOBBIX CUCTEM

3amganus ([1K-2.2-V1, YK-5.2-V1, YK-5.2-¥2, YK-7.1-V1, [IK-2.2-B1,
VK-5.2-B1, YK-5.2-B2, YK-7.1-B1):

1. Ompenenuts, sBIsIETCA JIU 3aJaHHOE JBYXKyOUTHOE COCTOSIHUE
YHCTBIM UJIM CMELIAHHBIM.

2. Hoctpouts paznoxenne [Muara mist cocTosHus
(100>+|01>+{10>+|11>)/2.

3. Beruucinuth rpaueHT 1enaeBoro (GyHKIMOHANIA IS 3a/1auK
MaKCHMU3aLUH BEPOSITHOCTH N1EPEX0/ia B IBYXYPOBHEBOI

O 003N L KW

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MbIX no AucuuniauHe (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3zpanne
paboTsI

IIposepsiemble
WHIUKaTOPBI
KOMIIETCHITAMN

Copeprxanue paboTbI

P1

KontpobHslii onpoc
B KOHIIE
IIPAKTHYECKOTO
3aHATUS:

OIIK-3-31;011K-3-
V1;VK-1-31;VK-1-
V1;TIK-3-31;[1K-3-
32:TK-3-Y I;[TK-3-
V2;0MK-3-B1;YK-1
-B1;[IK-3-B1;[IK-3-
B2

IIpumMepsl BOIIPOCOB:

1. BEIYHCITUTE CTENEHb YUCTOTHI (purity) COCTOSIHUS KyOUTa C BEKTOPOM
bnoxar.

2. JIns kaxI0T0 coCcTOSHAA 0a3nca bema uis CHCTeMBI IBYX CITHHOB
BBIYUCIUTH PEAYLIMPOBAHHBIE MATPHUIIBI IFIOTHOCTH MEPBON U

BTOPOH MOACUCTEM.

3. ITocTpouThs YHUTAPHYIO MaTPHILy IBYXKyOHTHOTO BeHTIIIT SWAP.
IIpumeps! Bonpocos aiist komwtoksuyMma (ITK-2.2-31, YK-5.2-31, YK-5.2
-32, VK-7.1-31):

1. Tuib0epTOBO POCTPAHCTRO.

2. YucTele U CMEIIaHHbIE COCTOSIHUSL.

3. bazuc benna.

4. KBanToBas TenenopTanusi.

5. JIByxKyOWTHBIC KBAaHTOBBIC BEHTIIH. [IprMepsl

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble I IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

ITpumep CTPyKTYpHI SK3aMEHAIOHHOTO OMIIeTa:

1.
2.

Teoperuueckuil Bompoc.
IpakTHyeckoe 3amaHue.

[Tpumep sK3aMEeHAIIMOHHOTO OHJIeTa MPUBEICH B PHIIOKCHUH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

«OTIIYHO»

OO0yuaromuiicst JeMOHCTPUPYET:

- IITyOOKHME 3HAHUS COJICPKaHNs H3YIEHHOHN IUCIMILUINHEI BO B3aMMOCBS3H C IPYTHMH JUCIUIUIHHAMHY;

- CHOCOOHOCTH MCTIONB30BaTh TEOPETHUECKHIE 3HAHHS IIPH BHITIOTHEHNH MTPAKTHIECKUX 3a/1aHHH;

- apryMEHTHUPOBaHHbIE, HCYEPIIBIBAIOIIIE OTBETHI HA BCE BOIIPOCHI 110 OMJIETY, a TaloKe JOMOJIHUTENbHBIE BOIPOCHI AK3aMEHATOPa;
- YMEHHE BBITIOJIHATH 1 00OCHOBBIBATH PEIICHHE MPAKTHIECKUX 331aHNIT BBICOKOTO YPOBHSI CIIOXKHOCTH;

- HAJTMYUe COOCTBEHHOW 00OCHOBAHHOM MO3UITAH 1T0 00CYKTaeMBIM BOTIPOCAM;

- cBOOOIHOE HCTIONIB30BAaHHE B OTBETaX HA BOIPOCH MATEPHAIOB PEKOMEHIOBAHHOH OCHOBHOM U JOMOTHUTENBHOM THTEPaTyphL.

«Xopo1io»

OO0yuaromuiicst JTeMOHCTPHUPYET:

- 3HaHUE OCHOBHBIX TEPMUHOB 1O COACPIKAHUTIO I/I3Y‘-ICHHOI7[ JUCIHUIIIINHBI,

- TBep/IbIC 3HAHHS TEOPETHUYECKOTO MaTepHaa;

- YMEHHUE OaTh YCTKHUC OTBETHI HA IMTOCTABJICHHBIC BOIIPOCHI;

- YMEHUEC peHIaTh NPAKTUYCCKUAC 3aJaHUs,

- BJIaJICHHE OCHOBHOM JINTEPaTypOil, pPEKOMEHIOBaHHOM POrpaMMO TUCIUILIHHBL.

HOHyCKaIOTCS[ HE3HAYUTCIbHBIC HCTOYHOCTH B OTBCTAX HA TCOPECTHUYCCKUC BOIIPOCHI U ITPU BBIITOJIHCHU N MMPAKTHYICCKUX Sa)IaHPIfI

«Y 1OBJIETBOPUTEIILHO»

OO0y4arouics: JIeMOHCTPUPYET:

- 3HAHUS TEOPETHUECKOT0 MaTepuasa 1o U3y4eHHOH TUCIUILINHE;

- HEMOJIHbIE OTBETHI HA OCHOBHBIE BOMPOCHI, IOMYCKAasi OIIMOKHA B OTBETE; HEJJOCTATOUYHOE IIOHMMAaHHUE CYIIHOCTH H3JIaraeMbIX
BOTIPOCOB;

- HETOYHBIE OTBETHI HA JIOTIOJIHUTENBHBIE BOMIPOCHI;

- YMEHHE BBITIOJHSTH MPAKTUIECKIE 3aaHus 0e3 TpyObIX OmMO0K;

- HEIOCTaTOYHOE BJIa/ICHUE JIUTEPATypOi, pEKOMEHA0BAaHHOW TPOrpaMMOM TUCIIUIINHBI

«HeynoBnerBopUTENBEHOY

OOyuatomuiics AeMOHCTPUPYET:

- CyIlleCTBEHHbIE IPOOETIBI B 3HAHUIX y4eOHOT0 MaTepHana;

- IPUHINTIHATEHBIC ONTHOKY TP OTBETE HA OCHOBHBIE BOIIPOCH OMIIETa, OTCYTCTBHE 3HAHUH M TOHMMAaHHS OCHOBHBIX TEPMHHOB H
OTIpE/ICTICHHI;

- HETIOHUMAaHUE CYLTHOCTH JIOMOJIHUTENBHBIX BOIIPOCOB B paMKax 3aJaHui Ounera;

- OTCYTCTBHE HaBbIKa HJIH CYLECTBEHHbIE OMINOKY ITPU BHIMOJHEHHU PAKTUYECKHUX 33 JaHHH;

- He3HaHHE JINTePaTyphl, PEKOMEHI0OBAHHOW IPOTPaMMOH TUCITUTIIIMHBI

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue Bubmmnoreka W3natenscTBo, rox
JI1.1 |Hlens A. X., Bsublii Knaccudeckue u KBaHTOBbIE OnexrpoHHas 6ubIMoTEeKa Mocksa: UnTepHer-
M. H. BBIYUCIICHUS: KypC: yueOHoe YHusepcurer
rnocooue HNHpopMamOHHBIX
Texnonoruit (MHTYUT), 2007
JI1.2 |HWnbuues E. B., KsanToBas na(popMaTHKa 1 OnexrpoHHas 6nbMMoTeKa HoBocubupck:
I'punbepr 4. C. KBaHTOBBIE OUTHI HA OCHOBE HoBocubupckuii
CBEPXIPOBOJHUKOBBIX roCyJapCTBEHHBII
J7K03e()COHOBCKHUX CTPYKTYD: TEeXHUYECCKHUI YHUBEPCHUTET,
y4eOHUK 2013

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHUKANMOHHOI ceTH « UHTepHET»

Kuraes, A., lllens, A., Bsutpnii, M. Kitaccuueckue u https://www.mccme.ru/free-books/qcomp/qbook.pdf
KBaHTOBBIE BeIUKcIcHHS. — M.: MITHMO, 1999. Url:

ol https://www.mccme.ru/free-books/qcomp/qbook.pdf.

OTKpBITHII 10CTYI

Xoneso A.C. KBaHTOBbIE CHCTEMEBI, KaHAJIBI, https://www.mccme.ru/free-books/holevo-quantum.pdf
3 uapopmanusa. — M.: MITHMO, 2014. Url:

https://www.mccme.ru/free-books/holevo-
quantum.pdf. OTKpEITEIH TOCTYI

Kponbepr, [I.A., Oxwuros, 10.1., Ueprsasckuii, A.1O. http://sqi.cs.msu.ru/store/storage/ss8dwSn_quantum_cryptography.
KsanToBas xpunrorpadus: yaebHoe nocodue. — pdf

23 | MAKC Ilpecc, 2011. Url:
http://sqi.cs.msu.ru/store/storage/ss8dw5Sn_quantum_c
ryptography.pdf. OTKpeITBIIT JOCTYI




6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

I1.1 Microsoft Office

I1.2 | Win Pro 10 32-bit/64-bit

I1.3 | WinRAR

1.4 |Creative Cloud for teams All Apps Multiple Platforms Multi European Language

6.4. Iepeyenb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOdecCHOHANBHBIX 023 TaHHBIX

H.1 |IlonHOTEKCTOBBIE POCCUICKUE HAYUHBIE KYPHAIIBI U CTAThU:

N.2 |— Hayunas snekrponnas oubmmoreka eLIBRARY https://elibrary.ru/

N.3 |HNrOcTpanHbIe 6a3b! naHHEIX (HocTyl ¢ IP agpecos MUCuC):

N.4 |— anaimTrueckas 0asa (nHAEKCH nuTupoBanus) Web of Science https://apps.webofknowledge.com
N.5 |— ananuTtHyeckas 0aza (MHAEKCH HIUTUPOBaHUs) Scopus https://www.scopus.com/

.6 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com

WN.7 |— nHayunble )xypHansl u3natensctBa Elsevier https:/www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenune

OcHarnieHnne

Yuranpasii 3a11 Ne3 (B)

KOMIUIEKT  y4eOHOM  Mmebemnm Ha 44  wmecra s
oOyuatouuxcs, MOV Xerox VersaLink B7025 ¢ ¢pynkuumeit
MacIiTaOMpoOBaHHUsS TEKCTOB M u3obOpaxenuii, 8 ITIK ¢
noctynom k UTC «Mureprer», OMOC yHuBepcurera
yepe3 IHMYHBIA kabuHer Ha mmIardpopme LMS Canvas,
nuieH3nonnsle mporpaMMbl MS Office, MS Teams, ESET
Antivirus.

Jroboii kopnyc | YueOHast aymuTopusi Jii  TPOBEICHUS
MynbsTuMenuitHas 3aHATHH JICKIIUOHHOTO THTA W/WIH JUIS
MIPOBEJICHUS TPAKTUYECKUX 3aHATHIM:

KOMILUIEKT y4eOHOi MeOenmu 1o 36 mect Ui o0ydarommxcs,
MyJIbTUMENUITHOE  00OpyJIOBaHWe, MAarHUTHO-MapKepHas
nocka, pabouee mecto mperonaBarens, I[IKc moctymom k
UTC «UWurepuer», DMOC yHuBepcuTeTa dYepe3 IJUUHBIN
kabuner Ha mmiarpopme LMS Canvas, JIHIIEH3HOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

JTro0oit Kopryc | YueOHass ayauTopusi Ui TPOBEACHHS
MynsTumenuitnas 3aHATHH JICKIMOHHOTO THIIA W/WIK  JUIS
IIPOBEIEHUS IPAKTUYECKUX 3aHATUM:

KOMIUICKT y4eOHO# MebOenu 10 36 MecT Juis 00ydaromuxcs,
MYIbTHMEIUHOEe  00OpyIOBaHWE, MAarHUTHO-MapKepHas
Jocka, pabouee Mmecto mpenopasatens, IIKc moctymom k
UTC «Uutepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmiargopme LMS Canvas, IHIICH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

VuebHO-METOAMUECKOE 00ECIIEUeHNE JUCIIAIUINHEI BKITIOYAET:
- pabouyio IporpaMmy IUCHMIUIMHBL,
- METOIMYCCKHE M OI[CHOYHbBIE MaTCPHAIIbI.

Y4ebHOo-MeToAnYecKoe 00ecTIedeHne CaMOCTOSTEIFHON PaOOTHI BKITIOUAET:

- y4eOHUKY;
- BJIEKTPOHHbIEC 00pa30BaTeIbHbIC PECYPCHI;

CamocTosiTenbHast paboTa 00yJarommxcs ABiseTcs GopMOH OpraHu3anuy 00pa30BaTENbHOTO MpoLecca 0 JUCIUITINHE,
CTUMYJIMPYIOIIEH aKTUBHOCTb, CAMOCTOATEIBHOCT U II03HABATEIbHBII HHTEPEC CTYJEHTOB.

CamocrosiTensHas paboTa 00yJaroIuxcsl MpelycMaTpUBaeT YrIyOJICHHOE U3ydeHHE Pa3/ieNioB M TEM JUCLUIIIMHBI, OCHOBHBIX U
JIOTIOJTHUTENIBHBIX UCTOYHUKOB y4eOHOM M Hay4HOI TUTepaTypsl, IpOpabOTKy ayAUTOPHOTO MaTepHaia, BHIIOJHEHNE JOMAITHUX

3aJIaHNMN.

CamocrostensHas paboTa HalpaBIeHa Ha MOUCK yueOHOH 1 HaydHO! HH(pOPMALUH, Pa3BUTHE aHATUTHYECKIX CIOCOOHOCTEH,
HaBBIKOB KOHTPOJIS U IJIAHUPOBAHMs y4eOHOTO BPEMEHH, Ha BEIPAOOTKY YMEHHUH M HABBIKOB PAallMOHAIBHOM OpraHU3aluy CBOCH

JIEATEILHOCTH.
CamocrosTenpHas paboTa BKIIOYAET CIACAYIOINE BUIBI NESTEIbHOCTH:

- paboTa ¢ JEKUHMOHHBIM MaTepHaIoM, NpeJycMaTPHBAIOLIas NPOPabOTKy JEKIMOHHBIX MaTepHaIOB (KOHCIEKTHI,

Tpe3eHTANNH) U yIeOHOH JINTepaTypel;

- nouck (moabop) 1 0030p HAydHOH W y4eOHOH JHMTEpaTyphl C UCTIONBE30BaHHEM OMOIUOTEUHBIX U 3JEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB, HICTOYHUKOB HH(popManun B ceTu «MIHTepHET» 10 H3ydaeMOoi TeMe IUCIUILINHEI,

- BBINIOJTHEHUE MHAWBUAYAJIbHBIX SaZ[aHI/Iﬁ;

- OCBOCHHC MaTepuaia, MpeaAyCMOTPCHHOIO JIsI CaMOCTOATCIIBHOI'O U3YUCHUSA,

- TMOATOTOBKAa K CEMHUHAPCKUM 3aHATHUAM,
- MOATOTOBKA K 5K3aMCHY.




