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1. Ilesb U UIaHUPYeEMBbIe Pe3yJIbTATHI OCBOCHHS IMCIUIIIHHBI

[lenbro 0OcBOEHUS AUCHHUIUIMHBI SBISETCS (OPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIUH:

— OIIK-1 — CnocoGeH oneHnBaTh poib UH(OpMAIMK, HHPOPMAITMOHHBIX TEXHOJIOTUH U
nH(OPMaLIMOHHON 0€30MacHOCTH B COBPEMEHHOM OOIIECTBE, UX 3HAUEHUE AJii oOecreueHust
00BEKTUBHBIX TOTPEOHOCTEH TNYHOCTH, OOIIECTBA M TOCYAaPCTRA.

—OIIK-3 — CmnocobeH Ha OCHOBaHMHM COBOKYMHOCTHM MaTE€MaTHYE€CKHMX METOOB
pa3pabarbiBaTh, OOOCHOBBIBATH W  pPEAJIM30BBIBATH  TNPOLEAYPHl  peIIeHUs  3aj1ad
npohecCuoHaANBbHOM NeSTEbHOCTH.

— OIIK-7 — CrocobeH co3maBaTh MPOrpaMMBbl Ha SI3bIKAX BBICOKOTO W HHU3KOTO YPOBHS,
NPUMEHSTh METOAbl U WHCTPYMEHTAJbHBIE CpEACTBAa MPOrPAMMHUPOBAHMS JJIsl PELICHUs
npoeCCHOHATBHBIX ~ 33/1a4, OCYIIECTBIATH OOOCHOBaHHBIM  BBIOOp  HMHCTPyMEHTapHs
IPOrpaMMUPOBAHUS U CIOCOOOB OpraHU3aIH POTPAMM.

— OIIK-9 — CrnocobeH pemaTth 3amadu Mpo(ecCHOHATBLHON JCSITEILHOCTH C y4ETOM
TEKYIIETr0 COCTOSIHUS M TeHJCHIMI pa3BUTHA METOJOB 3alUThl HH(OPMALIUU B ONEPAI[IOHHBIX
cucTeMax, KOMIBIOTEPHBIX CETSX W CHCTEMax yIpaBlIEHHUS 0a3aMM JaHHBIX, a TAK)KE€ METOJIOB U
CPEICTB 3aIIUThl HHGOPMAIIUU OT YTEUKHU 10 TEXHHUYECKUM KaHaJlaM, CeTed U CUCTEM Iepeaayu
uH(pOopMaLUH.

—IIK-2 — CnocoGeH pa3pabaTsiBaTh TpeOOBaHUS K MPOTPaMMHO-ANNAPATHBIM CPEACTBAM
3aIUThl HHQOPMAIMH KOMITBIOTEPHBIX CUCTEM H CETEH.

Pe3ynbpraramMu 0CBOEHUS IHMCHUIUIMHBI SBISIOTCS CIEAYIOIINE HHAUKATOPHI JOCTHKECHUS
KOMIIETEHIIHI:

NOIIK-1.1 VYuyutbiBaeT COBpEeMEHHbIE TEHICHIUU pPAa3BUTHS UHGOPMAIIMOHHBIX
TEXHOJIOTHI B cBOeH NPOoeCCHOHATbHON JAESITENIbHOCTH.

NOIIK-3.2 OcymiecTBisieT NPUMEHEHHUE OCHOBHBIX NOHATUH, (DAaKTOB, KOHIICTILIHMA,
OPUHIUIIOB MaTeMaTWKH W HMHOOPMATHKH Ui peHIeHUs 3a4ad  NpodhecCHOHATBLHOU
JESITEIbHOCTH.

NOIIK-7.3 [leMOHCTpHUpYET HaBBIKM CO3JaHUS IPOrpaMM C MPUMEHEHHEM METOJIOB U
MHCTPYMEHTAJIbHBIX CpEnCTB IpOrpaMMHUpPOBAHUSA JUTSt pelIeHUs Pa3IUYHBIX
pohecCuOHANBHBIX, HCCIIEI0BATENbCKUX U IPUKIIAIHBIX 33/1a4.

HNOIIK-9.1 VYuutbiBaeT COBpEMEHHbIE TEHACHUMU Pa3BUTHS METOJOB  3aILUTHI
uH(pOpMallil B OMNEPALMOHHBIX CHUCTEMAaX, KOMIIBIOTEPHBIX CETSAX U CHCTEMax yIpaBICHUS
0a3amMu TaHHBIX IIPU PEIICHUH 3a7a4u CBOEH MpodeccuoHaIbHOMN 1eATeIbHOCTH.

NIIK-2.2 Pa3pabaTbiBaeT MaTeMaTHYeCKUE MOJIENH, pealu3yeMble B CPEICTBAX 3alUTHI
UHpOpMaLIUH.

NIIK-2.3 [IpoBoauT HCClEeNOBaHUS C IENbI0 HAXOXKACHHUS HauOoliee 11e1ecoo0pa3HbIX
MPAKTUYECKUX PEUICHUH 10 00ecTieueHUI0 3alTUThl HHPOpMAIUH.

2.3axa4m 0CBOCHUSA JUCHHUIIMHBI

— CdopmupoBath y CTYAEHTOB CHOCOOHOCTh YYHTHIBATH COBPEMEHHBIE TEHICHIIMU
pa3BUTHSI WH(POPMAIIMOHHBIX TEXHOJIOTHH B CBOEH MPOPECCHOHAIBHOU JEATEIHHOCTH, B
YaCTHOCTH: O3HAKOMHUTH C OCHOBAMH KBAHTOBBIX BBIYHCICHWH M KBAaHTOBOW KpuUNTOTpaduu;
chopMuUpOBaTh HABBIKM HCIOJB30BAHHMS HMHCTPYMEHTAIBHBIX CPEICTB  MOJCITHUPOBAHUS
KBAaHTOBBIX CXEM.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K 4acTh oOpa3oBaTeNbHOW Mporpammsl, (popMmupyemoit
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUM, IBIISIETCS 00s13aTENbHOMN ISl U3YUEHUS.

4. Cemectp(bl) ocBOeHMS U GopMa(bl) NPOMEKYTOUHON ATTECTALMH MO TUCHHUILINHE

JlecaTslil cemecTp, HK3aMEH



5. Bxoanble TpeOOBaHNS AJIsl OCBOCHHUS TMCUUIITHHbBI

Jlisi  yCHEImHOTO OCBOCHHSI JUCHUIUIMHBI TPEOYIOTCS Ppe3yiabTaTbl OOYYEHHUsS I10
cnenyromuM quctuminHam: Ousuka, Madopmaruka, Obmas anredpa, JluckpeTHas MareMaTuka,
Teopus uncen, MeToibl U CpeAcTBa KpUNTOrpahuIeckoi 3amuThl HHPOPMAIUH.

6. S13bIk peanu3zanuu

Pycckuii

7. O0beM TUCHUILIHHDI

OO6mmast TpyI0eMKOCTh TUCIMIUIUHBI COCTABIISACT 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JeKnuu: 32 u.

-1aboparopHsie: 16 4.

O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YYeOHBIM IIJIAHOM.

8. Coneprxanue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. BBeneHnne B KBaHTOBEIC BEIYHUCIICHUS
e KBganToBas romnka.
e KBaHTOBBIM KOMITBIOTED.
e KBaHTOBBIC BEIYHCIICHMS.

Tewma 2. MaremaTuueckue OCHOBBI KBAHTOBBIX BHIYMCIICHUM
e JIMHEWHOE MPOCTPAHCTRO.

JIuHerHbIe onepaTopsl.

OOpaTumbie BBIUMCIICHHUS.

OOpaTumble BEHTUIIH.

OOpaTtuMbie CXEMBI.

Tewma 3. KBaHTOBBIE CXEMBI
e Ky6ut. OnHo/nByX/TpexKyOUTOBbIE BEHTHIIN.
e IIpocTeie KBaHTOBBIE CXeMbl. Boruncienne OyneBoit GyHKIUN.
e (CJI0)XKHbIE KBAHTOBBIE CXEMBI.

Tema 4. KBaHTOBBIE IPOTOKOJIBI
e KBaHTOBBIE MIPOTOKOJIBI IEPEJAUN JAHHBIX.
e KBaHTOBBIE MIPOTOKOJIBI pACIPEIEACHUS KITIOUEH.

Tema 5. Pa3nen 5. KBaHTOBBIE alroOpuTMBI

e Aunropurm [loiua — JI>ko3ca.
AnroputMm bepHiireiina — Bazupanu
Anroputrm CaiimMoHa.
Anroputm ['poBepa.
Anropurm Illopa.

Tema 6. KBanToBast koppekius ommuook
e OO0mras cxemMa KBaHTOBBIX KOJ/IOB.
e TpexkyOUTOBBIN KBAaHTOBBIM KOJI.
e JleBsatukyourtnsiii kox lopa.



9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texkymmii KOHTPOJIb 1O JUCLUIUIMHE INPOBOIUTCSA ITyT€M KOHTPOJS ITOCEIIaeMOCTH,
NpoBeleHUST Ja0OpaTOpHBIX PAaOOT/KOHTPONBHBIX 3aJaHMid U QuKcHpyercss B (opme
KOHTPOJILHOM TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

TunoBble BapuaHThI 3aJaHU 151 TaOOPaTOPHBIX PadoT:

1.  Peanuzanus kBaHTOBOH cxembl baszuc benna. BeImoaHUTh MoOAenMpoBaHHE KBAaHTOBOM
CXeMbl I CO3JaHusl cOoCTosHMs bemna ¢ ucnomp3oBanuem cuctemsl IBM  Quantum
Experience 1 00BbsICHUTB MOy4YE€HHBIE PE3yJIbTaThI.

2. Peammzaums kBaHTOBOl cxeMbl Reverse CNOT. C wucnons3zoBanueM cucremsl IBM
Quantum Experience BBINOJHUTH MOJEIUPOBAHUE KBAaHTOBOW CXEMbI, peaIU3yIOLIeH
nByxkyoutoBelii BeHTHNIb Reverse CNOT Ha 6aze nByxkyouroBoro BeHTwis CNOT,
OOBSICHUTD MOJIyYE€HHBIE PE3YIbTAaThl MOJEIUPOBAHMUSL.

3.  Peammzanus kBantoBoM cxembl SWAP. C wucnons3oBanuem cucrtembl IBM Quantum
Experience  BBINOJNHUTH  MOJCITUPOBAHME  KBAHTOBOM  CXEMBI,  peaJH3yIOUIeH
nByxKyouToBbiii BeHTHIb SWAP Ha 6aze nByxkyourtoBbix BeHTuiaed CNOT u Reverse
CNOT, 00bsICHUTB MOTy4YEHHBIE Pe3yIbTaTbl MOJIETUPOBAHUS.

4.  Anroputrm Jlotiua. C mcnons3oBaHnueM cuctembl IBM Quantum Experience BBITOJTHUTH
MOZIETIMPOBAHNE KBAaHTOBOM CXeMbl, peanusyrouiei aiaroputMm Jloitua st BbIOpaHHOM
cOaslaHCUpOBaHHOW  OylieBOil  (YHKIMHM, OOBSCHUTH  TOJTYYCHHBIE  PE3YJbTaThl
MOJIETTUPOBAHMS.

5. Auroput™m bepumreiina — Basupanu. C wucnons3oBanuem cuctembl IBM Quantum
Experience BBIMOJHUTH MOAETHPOBAHNWE KBAHTOBOW CXEMBI, pEANM3YIOIICH aarOpuTM
bepHiireiina — Basupanu nans HaxoXIEHHS CKPBITOM CTPOKM JAJIUHBI 2, OOBSCHUTH
MIOJIyYEHHBIE PE3YNIBTaThl MOAENUPOBaHUs. [I[pOKOMMEHTHPOBATE TOCTPOEHUE KBAHTOBOTO
opaxyna /s OyneBoi (yHKIMHU, KOTOpasi CKPbIBAET 33 yMaHHYIO CTPOKY.

6.  Anroputm I'poBepa. C ucnonb3oBanueM cucreMsl IBM Quantum Experience BBINOIHHUTH
MOZIETTMPOBAHNE KBAaHTOBOM CXEMbI, peanusyromiei anroput™ ['poBepa juist BbIOpaHHOMN
OyneBoil (QyHKUMHM OT JBYX II€PEMEHHBIX, OOBSICHUTH IOJYYEHHbIE PpPE3YJbTaThl
MOJIETTUPOBAHMSL.

Brinonnenue naboparopHoi pabOThI/KOHTPOIBHOTO 3aJjaHus olieHuBaercs B 100 6amios:

0-20 CrynenT He pazOupaeTcs B 3ajaue, HE 3HACT METOJIOB PEIICHHUS, HE OTBEYAET, JTMOO
OTBEYAET, HO C TPYOBIMH OIIMOKaMH Ha BOIPOCHI IIPENoaBaTels.

21-40 Cryment cnabo pa3dupaercss B 3ajade, IUIOXO 3HAET METOJBI PEIICHUS, HE
OTBEYaeT, 100 OTBEYAET, HO C OIIMOKAMHU Ha BOMPOCHI MPENOAaBaTelIs.

41-60 CtyneHT B 1I€JIOM YIOBJICTBOPUTEIHLHO pa30upaeTcs B 3a/1a4e, UCIIOIb3YET METO/IbI
peleHus MpH MOoJCKa3Ke MpenoaaBaTens, OTBEYaeT Ha BOIPOCHI HEYBEPEHHO, HO C HErpyObIMH
ommoOkamu. [Ipencrapnser paboTy Ha 3aIIUTe YIOBIETBOPUTEIHHO.

61-80 CtyzeHT B IIeJIOM yBEpeHHO pa3Oupaercs B 3aJaye, 3HAET U HCHOJb3YeT
METOJIbI PEIICHUS TPAKTUYECKH CaMOCTOATENBHO, OTBEYaeT Ha BOIPOCHI C 3aMEYaHUSIMHU.
[Ipencrasisier paboTy Ha 3alUTE B I[EJIOM XOPOIIIO, C 3aMEUaHUSIMH.

81-100 CtyneHT OTIMYHO pa3dWpaeTcs B 3ajJade, 3HACT M HCIOIB3YEeT METOIBI
peLIeHHUs] CaMOCTOSITENbHO, OTBEYAEeT Ha BOIMPOCH! yBepeHHO. [IpencTaBnser paboTy Ha 3amuTe
OTJINYHO, YBEPEHHO.



JlonmyckoM /10 3K3aMeHa siBisieTcs: BeinosiHeHne 80% i1adopatopHbIX paboT/KOHTPOIBHBIX
3aJIaHHM, ¢ OIICHKOM 3a KaXayto He MeHee 50 6aoB.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

DK3aMeH B JECATOM CeMecTpe MPOBOJUTCA B YCTHOW/MUCBMEHHOW (opme ¢
UCIIOJIb30BAHUEM TIEPEYHsI KOHTPOJIBHBIX BOMPOCOB MO Kypcy. Cxema BOIPOCOB 3K3aMEHA
JOJI’KHA COOTBETCTBOBATh KOMIIETEHTHOCTHOW CTpPYyKType aucuuiuinHe. [lpu oueHuBanuu
HEOOXOAUMO TMPOJIEMOHCTPUPOBATh JOCTHXKEHHUE BCEX 3aIUIAHUPOBAHHBIX WHJUKATOPOB —
pe3ynbTaToB 00ydeHusa. Pe3ynbTaThl 53K3aMeHa OMNPENENSIOTCS OLEHKAMU  «OTIHMYHO,
«XOPOLIOY, «YJOBJIETBOPUTEIHLHOY, «HEYTOBICTBOPUTEIHHOY.

IIpuMepHBIii IEpeYeHb BOIIPOCOB K K3aMEHY:

I.  OcHOBHBIE TOCTYJIATHl KBAHTOBON TEOPUH.

2. JluneiHOE MPOCTPAHCTRO.

3. VHuTapHble ONEpaTOpPHI.

4.  OOpatumbie BHIYUCIICHHUS.

5. OOpaTuMble BEHTHUIIH.

6.  IIpuHumne! GyHKIHMOHUPOBAHUS KBaHTOBOTO KOMITBIOTEPA.
7. JlekorepeHLHUs U OMUOKU KBAHTOBBIX BBIUMCICHUH.
8.  KyOur. KBaHTOBBII peructp.

9. KBantoBrie BenTnau X, Y, Z.

10. KsantoBsie Beutunu H, S, T.

11. KsanrtoBsiii BeHTHIIb NOT.

12. KsanroBsiii BeHTHIE CNOT.

13. Ksanrossiit BenTusis CCNOT.

14. HeB03MOXXHOCTb KJIOHUPOBaHUs KyOUTa.

15.  Cocrosaue benna.

16. KBaHTOBBII napajienusm.

17.  OcHOBHBIE IOCTYAaTbl KBAHTOBOM TEOPHH.

18. IpuHIMMIBI GYHKIHMOHUPOBAHUS KBAHTOBOTO KOMITHIOTEpA.
19. JlexorepeHuus ¥ ONTMOKY KBAHTOBBIX BBIUUCICHUN.
20. Kyo6ut. KBaHTOBBII perucrp.

21. VYHuTapHbI€ ONEpaTopbl U KBAHTOBBIE BHIUMCIICHHUS.
22.  OgHOKYOUTOBBIE BEHTHIIH.

23.  JIByXKyOMTOBBIE BEHTUJIH.

24. TpexxyOUTOBBIC BEHTUIIH.

25. IIpocTble KBAHTOBBIE CXEMBI.

26. HeB03MOXHOCTbh KIOHUPOBAaHUS KyOUTA.

27. Anroputm [loitua-/[xo3ca.

28. Anroputm CaiiMoHa.

29. Aunroputm I'posepa.

30. Auroput™m bepuimteiina — Bazupanu.

31. KsanroBoe npeobpazoBanue Dypse.

32.  Aunroputm llopa.

33. KBaHTOBOE IJIOTHOE KOIUPOBAHUE.

34. KBaHTOBas TeaenopTauus.



35. KBaHTOBBII POTOKON pacnpeneneHus kirouei (BB84).
36. KBaHTOBBII mpoTOKON pacnpeneneHus kitouei (B92).
37. KsauTOBbI npoTOKON pacnpenenenus kirouen (E91).
38. OO0mas cxeMa KBaHTOBBIX KO/IOB.

39. TpexxkyOWUTOBBII KBAHTOBBIH KO/I.

Kpurepun BbicTaBlICHHS OLCHOK:

OTIMYHO - CTYIEHT B COBEPILCHCTBE OBIAJE] BCEMU TEOPETUYECKHMH BOIPOCAMH
00s13aTeIbHOrO MaTepuaa o pasjenaM JeKIMOHHOTO Kypca, II0Ka3al Bce TpeOyeMble YMEHUS U
HaBBIKH ITPY BBIIOJHEHHUH 33/1aHUH Ha J1a00OPaTOPHBIX 3aHATUSAX.

XopolIo - CTyAEHT OBIajel O0O0s3aTebHBIM MaTepHajoM IO pasjeiaM JICKIHOHHOIO
Kypca, BO3MOKHO C HEKOTOPBIMH HEIOCTaTKaMH, a TakXe IOoKa3asl Bce TpeOyemble yMEHHS H
HaBBIKY [IPU BBINIOJIHEHUH 33/IaHHUI Ha JTA00OPATOPHBIX 3aHSITHUSX.

VIOBIETBOPUTENBHO - CTYISHT HMMEET HEAOCTaTOYHO TIIyOOKHME 3HaHHS 110
TEOPETHUYECKUM pa3zienaM 00s13aTelbHOr0 Mareprana JUCLHUILIMHBL, HO [I0Ka3al Bce TpeOyemble
YMEHHS ¥ HaBBIKY TIPH BHITIOJTHEHUH 33JaHUi1 HA Ta00PAaTOPHBIX 3aHATHSIX.

HeynoBneTBOpUTENbHO - CTYACHT HMMEET CYHICCTBEHHBbIC MPOOENbI MO OTACIbHBIM
TEOPETHUYECKUM pa3ZiesiaM CIeIUaTbHON NUCHUILIMHBI WIK HE NOKa3an TpeOyemble yMEHHS U
HaBBIKY [TPU BBIIIOJIHEHUH 3a/IaHUI Ha JTA00PATOPHBIX 3aHSITHSX.

11. YyeOHo-MeTOoAu4YeCKOE 00ecreueHue

a) DJIIEKTPOHHBI y4YyeOHbIM KypC MO JUCHUIUIMHE B 3JIEKTPOHHOM YHUBEPCUTETE
«Moodle»

6) OuleHOUHBIE MaTEepHaIbl TEKYIIETO KOHTPOIS M IMPOMEXKYTOYHOH AaTTECTAllUU II0
nucturmuae (ITpunoxenue 1).

B) CeMHHApCKUX / MPAKTHYECKUX 3aHATHH MO JUCUUIUINHE HET.

r) Meronndeckue yka3aHus 10 MPOBEACHUIO JTaOOPATOPHBIX padoT.
J11s BeIOSTHEHUS J1a00paTOPHOU pabOThI CTYJAEHTY HEOOXOUMO:
1. I3yunTh METOAMUYECKUE YKA3aHUS 110 BBIIIOJHEHUIO J1a00paTOpPHOM paboTHI.
2. Peanin3oBarh TpeOyeMyr0 KBAHTOBYIO CXEMY.
3. IIpOKOMMEHTHPOBATH MPENOIABATENIO MPOLECC BBIYMCICHUNH KBAHTOBOW CXEMBI.

r) Meronndeckne yka3aHus 10 OPTaHU3aluN CaMOCTOSTEIBHON pabOTHI CTYIEHTOB.

CamocrosrenbHas paboTa opraHusyercs B cieayromux ¢opmax: pabora co crainamu
JIEKIMH; W3YYEHHE BOIPOCOB, BBHIHOCHUMBIX 32 pPaMKH JICKIIMOHHBIX 3aHSATHH; BBITOIHEHHE
KOHTPOJIbHBIX 33/1aHUI; MOJrOTOBKAa K JIAOOPAaTOPHBIM 3aHATHUSAM; IMOJrOTOBKA K pPyOEKHOMY
KOHTPOJIIO TI0 TeMme/pazneny (arrectanuu). PaboTy co crhaiigamu (KOHCIIEKTOM) JIEKIIUU
1esiecoo0pa3Ho MPOBOANUTE HEMOCPEACTBEHHO Iocie ee MpociyiuBaHus. Heob6xonumbiM
SBIISIETCS TITyOOKOE OCBOCHHE COJACPIKaHUS JICKIIMU W CBOOOTHOE BIIAZICHWE MM, B TOM YHUCIIE
UCTOJIb30BaHHOW B HEW TEpMHUHONOTUU. [3ydyeHue BOIPOCOB, BBIHOCHUMBIX 32 pPaMKHU
JEKIMOHHBIX ~ 3aHATHH,  MpeanojiaraeT  CaMOCTOSTENIbHOC  HM3Y4YCHHE  CTyIEHTaMHU
JIOTIOJTHUTENBHOM JuTeparypbl. KOHTponbHbIE 331aHus U J1abopaTopHble pabOThI, MPUBECHHBIE
B TUTAaHAX 3aHATUH, BBIIOJHIIOTCS CTYJCHTaMH B 00s3aTENbLHOM TMopsake. Meroandeckue
yKa3aHusl 00y4aroIMMCsl 10 OCBOCHMIO JWCIUIUIMHBI: ILIEJIeHANPaBICHHO, CUCTEMATUYECKH U
IUTAaHOMEPHO paboTaTh CO claiilaMu JIEKLH; U3ydaTh PEKOMEHAYEMYIO JIUTEpaTypy, J00bIBas
HOBBIE/000011asi TOJTYUYECHHbIE 3HAHUS; TPATUTh HE MEHee yaca B JIEHb Ha CaMOCTOSITEIbHYIO
paboTy; KOHCYJIBTHPOBATHCS C TMPEMOJaBaTeieM IPH BO3HHUKHOBEHHH BOIPOCOB;, aKTHBHO
UCMOJIb30BaTh Y4€OHO-METONMYeCKHid KomIsiekc Ha 0Oaze Moodle TI'Y; pabGotate c
TeMaTndeckuMu GopyMamMu B ceTH MHTEpHET.

12. Ilepeyenn y4eOHOIM JauTEpPaTypHhI U pecypcoB cetn UHTEpHeT

a) OCHOBHas JTUTEpaTypa:



— CpicoeB C. C. Benenne B KBaHTOBbIE BhIYHCICHUSA. KBaHTOBBIE aJITOPUTMBI : ydeOHOE
nocobwue. - CII6 : U3n-Bo C.-Ilerepb. yH-Ta, 2019, 144 c.

— Topraes C.H., lllynera U.J., FOpuenko E.A., I'pomoB M.JI. OCHOBBI KBaHTOBBIX
BBIYHCIICHHI: yueOHoe rocodue. - Tomck: STT, 2020, 100 c.

— Paiiin T. Ileppu OnemeHTapHOE BBEACHHE B KBAaHTOBBIE BBIUUCIICHUA. YueOHOE

rmocooue. - M.: UHTEJIJIEKT, 2015, 203 c.

— Anp60B A.C. KBanTtoas kpunrorpadus. -Cankr-Ilerepoypr: CTPATA, 2015, 245 c.

0) JOTMOIHUTEIbHAS TUTEpaTypa:

— Hunbcen M., Yanr WM. KBaHTOBBIC BBIYHMCICHHS W KBaHTOBas WHMOpMAITHs. -
M.: Mup, 2006, 824 c.

— Nwmpe 1., banawx ®. KBaHTOBBIE BEIYUCIICHUA U CBsA3b. IH)KEHEPHBIN MOIXO0. -
M.: DUSMATIIUT, 2008, 320 c.

— Kaiie @., JTagmamm P., Mocka M. BBenenue B KBaHTOBBIC BBIYMCIICHHS.- VDKEBCK:
Perynspnas n xaotuueckas nunamuka, 2009, 360 c.

B) pecypcbl cetu HTEepHEeT:

— Muxaun Bsuieii, Anekcanap lens Kype “ Knaccuueckue u KBaHTOBbIE BBIYMCIICHUS
[Onextponnblii pecype| // Hamumonameubnii OtkpeiTeiid  YauHBepcuter "MHTYUT". URL:
http://www.intuit.ru/studies/courses/1057/136/info

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wit

a) JIMIICH3MOHHOE ¥ CBOOOIHO PacIpoCTpaHsIeMoe POrpaMMHOe o0ecTieueHue:

— onepanronHas cuctema Windows/Linux, 6paysep Firefox/Sunexc

— IMyOJIMYHO JTOCTYIHBIE O0JIAYHBIE CEPBUCHI KBAaHTOBBIX cHUMYJsiTopoB (IBM Quantum,
Azure Quantum u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN Karajuor Hayunoi 6ubnoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.lanbook.com/
— ObC Koncynbrant cTyaeHTa — http://www.studentlibrary.ru/
— O6pa3oBatenbHas miaardopma FOpaiit — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHH4YeCKoOe o0ecrieyeHue

Aynutopun aiisi IPOBENEHUST TaOOPATOPHBIX 3aHATUN U 3aHSATHI JEKIIMOHHOTO THUIMA, a
TaKXe JUIsl TPOBEICHUS MHIMBUAYABHBIX U TPYNIIOBBIX KOHCYJIbTALMM, TEKYIIErO KOHTPOJISI U
MPOMEXKYTOUHOM arrectaruu. [loMerneHuss [Uisi CaMOCTOSTENbHOW pabOThl, OCHAIEHHBIC
KOMITHIOTEPHOM TEXHHUKOW M JOCTYNOM K ceth MHTepHeT, B AJEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTeNnbHYIO0 Cpeay U K UH()OPMAIIMOHHBIM CITPABOYHBIM CUCTEMAM.

15. Uupopmanms o paspadoTuyukax

TpenbkaeB Bangum HukonaeBud, kani. TeXH. HayK, TOLEHT, JOLEHT Kadeapbl
KOMITBIOTEPHON O€30MMacCHOCTH
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