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PABOYAS MPOrPAMMA YYEBHOW OUCLUUNIIUHDI

51.B.10 KBAHTOBbIE NH®POPMALIMOHHBIE CUCTEMBbI

. Kog v HaumeHOBaHuMe HanpaBleHuA noaroToBku/cneynanbHOCTH:

02.03.01 MaTemaTtumka 1 KOMMNbIOTEPHbIE HAYKN

. Mpodnnb nogrotoBku/cneynannsauus:

mMaTeMaTuyeckoe 1 nporpammHoe obecneveHne MHPOPMaLMOHHbBIX CUCTEM U TEXHOMOTUIA

. KBanndumkaumsa BbinyckHUKa: 6akanasp
. Dopma obyyeHusA: o4Has
. Kachenpa, oTBevarowas 3a peanusauuio AUCUUNIIUHBI: LMGPOBbLIX TEXHOMNOMMMN

. CocTaBMTENM NporpamMmmbi:

3anpsaraes Cepren AnekcaHgpoBud, 4.d.-M.H., npodeccop

7. PekomeHpoBaHa: HMC ®KH (npotokon Ne 5 ot 05.03.2024)

8. YuebOHbIN roa: 2026-2027 CemecTpbl: 5



9. llenu n 3agaum y4e6HOM ANCLMUNIIUHBI

LleJ'IFIMl/I OCBOEHUA yqe6H0|7| ONCUUNMITUHBLI ABJTAKOTCA:

— (bopMMpPOBaHME 3HAHWUI N KOMMNETEHUMI B 06nactTu oyHaAaMeHTanbHbIX NPUHLMNOB
KBaHTOBOW MOAENU BbIMUCIEHUN;

- CbOpMI/IpOBaHMe TeOpeTMHeCKOVI 6asbl 4Ns ncnonb3oBaHUA COBpPEMEHHbIX KBaHTOBbIX
I/IHCbOpMaU,VIOHHbIX CUCTEM;

— pa3BnUTNE HaBbIKOB UCMOJIb30BaHNA KBAHTOBbIX I/IHCbOpMaLI,I/IOHHbIX CNUCTEM B
Pa3SINYHbIX obnactax aesaTenbHOCTH.

3agayn yyebHon OUCUUNIIHBI:
— noaroToBka npodeccrnoHanoB B chepe KBaHTOBbIX BbIYMCIIEHUIN U KBAHTOBOWN
Kpuntorpaduu;

— OCBO€EHMe O6y‘-IaIOLLI,MMMC$I COBPEMEHHbIX A3bIKOB NMporpaMmmMmnpoBaHnA KBaHTOBbIX
KOMMNbIOTEPOB U d)OpMMpOBaHMG HaBbIKOB I'IpaKTI/I‘-IeCKOI71 paGOTbI C KBAHTOBbIMU
I/lHCbOpMaU,VIOHHbIMI/I cncteMamu.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpykType OOI

OucumnnuHa  oTHocUTCca K onoka b1,

obpasoBaTtesibHbIX OTHOLLEHUN.

yacTtn dopMnpyemMon  yyacTHUKammu

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA no gucumnnuHe/Mmoaynio (3HaHUA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C MIaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA oOpa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLUAMU) U MHOAUKATOPAMU UX AOCTUXKEHUS:

Kog HassaHne komneteHuun | Kop(bl) WHankatop(bl) MnaHnpyemble pesynbTaThl
obyyeHus
MK-1 CnocobeH MK-1.1 | Obnapgaet 6a3oBbIMU 3H3ET OCHOBHBIE MOHSTHS
,geMOHCTpVIpOBaTb 3I-6|aHl/IﬂMVI, MONYYEHHBIMN B | | oo oo o BEIYMCTIEHMI 1
a30Bble 3HaHWS obnactn matemMaTn4ecknx BNAEeT HaBbIKaMV PaBoThl B
MaTeMaTU4eCKmxX n n (MnNn) ecTecTBEHHbIX DA3NUUHbIX CPEaax
€CTECTBEHHbIX HaykK, HayK, NPorpaMM1poBaHNS 1 MPOrPaMMIPOBAHIS
OCHOB MHOPMALMOHHBIX
nporpaMmupoBaHns un TEXHONOormmn
NHOPMALMOHHBIX
TEXHOMNOIMN. MK-1.2 | YmeeT HaxoauTb, YMmeeT chopMynm1posaTb
dopmMynupoBaTh 1 pellaTb MPUKIaaHYHo 3aauy B
CTaHD'apTHb'? safaqn B dopmanmame KBaHTOBbIX
CObCTBEHHON HayHO- arropyTMOB U KBaHTOBbIX CXEM
nccrnegoBaTenbCKon
0edaTenbHOCTU B
MaTemaTtmke un
nHdopmaTuke
MK-1.3 | imeeT npakTn4eckM onbIT BrafeeT 6a3oBbIM1 HABbIKAMM
HayHo- N paboTbl B pa3nunyHbIX cpegax
nccrnegoBaTenbCKon [POrPaMMUPOBAHIS
0edaTenbHOCTU B
MaTemaTtmke u
nHdopmaTuke
MK-3 CnocobeH co3gaBaTb U MK-3.1 | 3HaeT ocHOBHble MeToAbl YMeeT npoaHanmanpoBsaTh
nccregoBaTtb HOBbIE NPOEKTMPOBAHNS U NOCTAHOBKY 3aaauy B 06NacTy
MaTemartmyeckune Npon3BOACTBA




MOJenn B eCTECTBEHHbIX
HayKax,
NPOMBbILLITEHHOCTU U
Oun3Hece, C y4eTOM
BO3MOXHOCTEN
COBPEMEHHbIX
MHOPMaLMOHHBIX
TEXHOMNOrMN "
nporpaMmmupoBaHns u
KOMMbIOTEPHON TEXHUKM.

nporpamMmmMHoOro NPoaykTa, KBaHTOBbIX MH(POPMALMOHHbIX
NPUHLUMNBI NOCTPOEHNUS, cucTeM, NpoaHanuaMpoBaTh NyTH
CTPYKTYpbl U NpreMbl AOCTUXKEHNS Lenun paboThbl
paboTbl ¢
WMHCTpYMEHTanbHbIMU
cpencTeamu,
nogaepXxuearoLmmm
co3gaHune NporpamMmMHbIX
NpPOAYKTOB U MPOrpaMmMHbIX
KOMIMMEKCoB, X
CONpPOBOXAEHNS,
afMUHUCTPUPOBAHUS U
pasBUTUS (3BOSTHOLMN).

MK-3.2

YMeeT ncnonb3oBartb
MeToZAbl NPOEKTMPOBaHNS U
NpPOW3BOACTBA
NporpamMmmMHoOro NpoaykTa,
NPUHLMMNBI NOCTPOEHNS,
CTPYKTYPbl U NPUEMbI
paboTbl C
WHCTpYMEHTanNbHbIMU
cpencteamu,
no,q,u,epmmsarou.l,mmm
co3aHune NporpaMmMHOro
npoAaykra.

YMeeT chopmynmpoBaTb
NpyKNagHyo 3agady B TEpMUHaX
MoZenu kybuTa, KBaHTOBbIX CXEM

MK-3.3

MmeeT npakTnyeckun onbIT
NPUMEHEHNS YKa3aHHbIX
BbllLe MeTOo40B U
TEXHONOMMMN.

Brnapeet HaBblkamu paboTbl €
mogynem Qiskit

12. O6bemM AUCLUUNNUHLI B 3a4eTHbIX eanHuuax/yac. — 3/108.

Popma NPOMEXYyTOYHON aTTecTaumm 6 ceMecTp — 3a4€T C OLEHKOMN.

13. TpyaoemKkocTb No BUAam y4yebHom paboTbl

TpyooeMkocTb
Bug yuebHon paboTbl Bcero Mo cemecTtpam
5 cem.

AyauTOpHbIE 3aHATUSA 68 68

nekyum 34 34

B TOM YuUcne: npakTnyeckue 34 34
naboparopHble

CamocrosTenbHas pabora 40 40

3a4éT C oLEeHKon
WToro: 108 108




13.1. CopepxkaHne AUCLUMUNIIUHBI

Peanusauus
pasgena
HaumeHoBaHue pasgena OUCUMMITMHBI C
Ne n/n CopepxaHue pasgena QUCUMNnHbI
ONCUUNIUHDI NMOMOLLLIO
OHnanH-Kypca,
QYMK*
1. Nekuun
1.1 MocTynaTtbl KBAHTOBOK BBeneHue. AkcuomaTmnyeckas KBaHTOBasi TEOpUs. https://edu.vsu.r
Teopuu MocTynaTbl kBaHTOBOW Teopun. MNpuHUMN u/course/view.ph
Cynepnosnuumn KBaHTOBbLIX COCTOSHUA. Onepartop — p?id=3976
dumsmnyeckas BenmumHa, lNMoctynat 06 namepeHuu.
CpenHee 3HaveHue husnyeckon BenuynHel. Teopus
npeacTaBneHns KBaHTOBbIX COCTOSIHUMA U ONepaTopoB.
TpaHchopmaLnOHHbIE CBOWCTBA KBAHTOBbIX
COCTOSIHWIA. YpaBHEHUE 3BOMOLUN B KOOPOUHATHOM
npegcrasneHnn. OnepaTtop MOMeHTa UMNyInbea.
OnepaTop yrnoBoro MOMeHTa
12 dopmanmam KBaHTOBON YpaBHeHue LLpeguHrepa. ATom Bogopoaa. https://edu.vsu.r s://edu_.vsu.r
Teopuu CnekTpockonuyeckme 0603Ha4eHMs Npy OnNMcaHun u{;:igggsge;\élew.ph
COCTOsIHUIA aToMa Bogopoaa. Teopus KBAaHTOBbIX RACZSS D
nepexonoB. BeposaTHocTb nepexoga. 3onotoe
npasuno ®epmun. KBaHToBas Teopust B KOOPOMHATHOM
npeactasneHnn. MNpobnembl KBaHTOBOW TeopUn
Wpeaunrepa. CnuH. YpasHeHue Maynu. MNMpeueccus
CMnHa B OQHOPOAHOM MarHUTHOM none. CnnHOBbLIN
pe3oHaHc. MHOroanekTpoHHbIe aToMbl. Monekyrnbl.
Kybut. MaTpuua nnotHocTn. KBaHTOBasi Mogenb
BbluncrneHmn. Permctp. OgHO n MHOTOKyGuTOBbIE
onepaTopbl.
1.3 Monenu KBAHTOBLIX KeaHTOBbIV pernctp. Cnocobbl NpeacraBneHus: https://edu.vsu.r edu..vsu.r
BbIYNCITEHUN » o . u/course/view.ph
OMHapHbIN, 4ECATUYHBIN, MATPUYHBIN. 21d=3976
MHoroky6utoBble kBaHTOBbIE renThl. OnepaTop RACES90
Yonwa-Agamapa. NMpon3BonbHbIA criyvan
npeobpasoBaHnss MHOTOKYOUTOBbLIX PErMCTPOB.
HeknoHupyemocTb Kybuta. CocTtosiHusa benna.
3anyTaHHble cocTosiHUA. KBaHTOBbLIN Napannennam.
MpeobpasoBaHne MHOrOKYOUTOBLIX PEMMCTPOB.
Mporpamma npeobpa3oBaHus perncrpa.
[ekorepeHuuns. BoluncneHme yHKLUN N KBAHTOBbIN
napannenuam. BelumcnmrenbHas CnoxHOCTb.
KBaHTOBblE anroputmbl. KBaHTOBbIM IBM KOMNblOTEP.
1.4 | KsaHTOBblE anropnTMbl AnropuTmbl Tuna foviva-fko3ca. IBM KBaHTOBbII https://edu.vsu.r
u/course/view.ph
KomnbtoTep. KBaHTOBLIE anropnTMbl. ANropuTM 21d=3976
CavimoHa. KBaHToBoe ®ypbe npeobpasoBaHue. RAGZSS D
OueHka dasbl. Anroput™m LLopa. Anroputm I'posepa.
15 Koppekunsa owmnbok 1 https://edu.vsu.r

dmsmyeckas peanunsaums
31EMEHTOB KBaHTOBbIX
WMH(POPMALMOHHBIX CUCTEM

Koppekuusi oluMboK B KBAHTOBLIX KaHanax CBsiau.
MHoroanekTpoHHble aToOMbl. ATOMHLIE TEPMbI.
CMEKTPbl MHOTO3MEKTPOHHbLIX aToMOB. Mornekynbl.
Apnpa atomoB. Puanyeckas peanmsauns KyouT.
MoHHasa nosyLwika. AaepHbid MarHUTHbIA Pe30HaHC.
KyOuTbl Ha cBEpXNPOBOAHMKAX

u/course/view.ph
p?id=3976
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16 3anyTaHHble COCTOSHNS KBaHTOBbIV pernctp. Cnocobbl NpeacTaBneHus: htips://edu.vsu.r
OVHapHbIN, AECATUYHBIA, MATPUYHBINA. u/’)cigggsge;\gew.ph
MHorokybuToBble KBaHTOBLIE renTbl. Onepartop RAC=SS0
Yonwa-Agamapa. Mpon3BonbHbIA cryvan
npeobpa3oBaHUs MHOrOKYOUTOBbLIX PETMCTPOB.
HeknoHnpyemMocTb kybuTa. 3anyTaHHble COCTOSIHUS.
HekorepeHuusi. NpeobpaszoBaHne MHOroKyOUTOBbLIX
PErMCTPOB.

1.7 Peanusauus KBaHTOBbIX https://edu.vsu.r
alnropuTMOB Ha KBaHTOBbIX | [lekorepeHuus. BbluncneHne qyHKLUIA U KBAHTOBBI u/course/view.ph
MHOPMALIMOHHBIX napannenuam. KsaHToBble anropuTMbl. ANropuTm p?id=3976
cneremax Howva. KsaHToBbIN KOMMblOTEp IBM. MNMnatdopma IBM

Quantum Experience. Quantum Composer.

OTnapgoyHbii komnnekT Qiskit. A3bikn

NporpaMmMmnpoBaHnst KBAHTOBbLIX KOMMbIOTEPOB. A3bIK

Open QASM. OTtnago4Hbin komnnekt Qiskit. RSA

wndposaHue. Banom RSA wudposaHusa. Anroputv

Wopa. AnropuTtm 'poBepa.

2. MpakTnyeckne 3aHATUA
21 KBaHTOBbLIN KOMMNBIOTEP KBaHTOBbLIV KOMMBIOTEP IBM https://edu.vsu.r

u/course/view.ph
p?id=3976

2.2 Mnatdopmbl Ans IBM Quantum Experience. Quantum Composer https://edu.vsu.r
KBaAHTOBbIX BblYNCNEHWN u/course/view.ph

p?id=3976

2.3 #3bIKM KBAHTOBOIO Asbik Open QASM. OTnagoyHbIn komnnekT Qiskit https://edu.vsu.r
nporpaMMmnpoBaHus u/course/view.ph

p?id=3976

24 MpakTnyeckme peanusauumn | Anropntmbl akTopmsaLmmn Ymcen https://edu.vsu.r

u/course/view.ph
p?id=3976

2.5 MeTogabl wWmndpoBaHus RSA wmdpoBaHme. Lindpposas noanuce. | https://edu.vsu.r

KomnpomeHTauus LW poBaHmUs. AbGcontoTHO | u/course/view.ph
3allMLEHHbIe KaHarbl CBA3W. p?id=3976

2.6 MpakTnyeckasn pabota BbinonHeHne 3agaHuin Ha IBM Q https://edu.vsu.r

u/course/view.ph
p?id=3976

2.7 A3bIKM KBAHTOBOIO Asbik Open QASM. OTnagouHbii komnnekT Qiskit https://edu.vsu.r
nporpaMMmnpoBaHus u/course/view.ph

p?id=3976
13.2. Tembl (pasaenbl) AUCLUUNIUHBbI U BUAbI 3aHATUN
Bugbl 3aHATUIA (KONMYECTBO YacoB)

Ne HanmeHoBaHWe Tembl oY S—————

n/n | (pasgena) AMCuUMninHbI Jlekumm MpakTnyeckme | JlabopaTopHbie pa6oTa Bcero

1 MocTynaTbl KBAaHTOBOW 4 0 4 8

Teopuu
dopmannam KBaHTOBON
2 | Teopum 6 0 4 10
3 Mopenn KBaVHTOBbIX 4 > 4 10
BbIYMCIEHWN
4 KBaHTOBbIE anropnTMbl 6 8 8 22
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Koppekuns owmnbok 1
dumsmyeckas
peanusauus
3NIEMEHTOB KBaHTOBbIX
MHGOPMaLMOHHbIX
CUCTEM

6 3anyTaHHbIe COCTOSIHNSA 4 4 4 12

Peanuszaums
KBaAHTOBLIX anropMTMOB
7 Ha KBAHTOBbIX 6 16 10 32
NHPOPMaLMOHHbIX
cucrtemax

WNToro: 34 34 40 108

14. MeTogn4yeckue ykasaHus Ans o6y4aroLWwmxcs N0 0OCBOEHUIO AUCLUNIIUHDI:

OcBoeHVe ancumnnnHbl cknagbiBaeTcs U3 ayantopHoun pabotbl (y4ebHom aesaTenbHOCT!,
BbIMNONHAEMON Mo PYKOBOACTBOM nMpernogaBaTtens) U BHeayauToOpHoW paboTbl (ydebHon
AEATEeNbHOCTN, peanm3yemon oby4aloLmMMCcsi CaMOCTOATENBHO).

AyauTtopHas paboTa coCToMT U3 paboThbl Ha NEKUUAX 1 BbINOMHEHUS NPAKTUYECKUX (Mnn
nabopaTtopHbiX) 3agaHun B 06BLEME, nNpPeaycCMOTPEHHOM Yy4yebHbIM nnaHom. Jlekums
npegcrasnsieT cobomn nocrneaoBaTenbHOE U CUCTEMATUYECKOE N3NOXEHME y4ebHOro matepumana,
HanpaBfieHHOEe Ha 3HAaKOMCTBO OOY4aloLMXCA C OCHOBHBLIMW MOHATUAMW U TEOPEeTU4ECKUMU
NONOXEHUAMN U3y4aeMon AUCUUNNUHBL. JIeKUMOHHbIE 3aHAaTUS  opmupyloT 6asy and
npakTuyecknx (Mnv nabopaTopHbIX) 3aHATUN, HA KOTOPbLIX MONyYEHHbIE TEOpPEeTUYECKNe 3HaAHUSA
NPUMEHSAIOTCA ANSA pPeLleHNs KOHKPETHbIX npakTudecknx 3agay. Obyyarowmmesa ang ycnewwHoro
OCBOEHUSA  OUCUMUMNINHBI  PEKOMEHOYeTCHs BEeCTM KOHCMEKT JeKuMrM U NPaKTUYeCKnx
(nabopaTopHbIX) 3aHATUI.

CamocTtosaTenbHasa paboTta npegnonaraeT yrinyonéHHoe nsyyeHne oTaenbHbiX pasgenos
ANCUMNITMHBI C UCNONb30BaHMEM NUTepaTypbl, PEKOMEHAOBAHHOW MpernofaBaTeneM, a Takke
KOHCMNEKTOB  NeKUWn, Mpe3eHTauuoHHbIM MaTtepuanom (Npu  Hanmuumm) W KOHCMNEKTOB
npakTU4ecknx (nadbopartopHbiX) 3aHATMA. B kayecTBe nnaHa Ans caMOCTOATENbHOM paboThl
MOXeT ObITb ucnonb3oBaH pasgen 13.1 HacToswen paboyenm nporpamMmmbl, B KOTOPOM
3amKCUpoBaHbl pasaesbl ANCUUNNHBI U UX coaepxanune. B pasgene 13.2 paboyen nporpammbi
onpegenseTcsa KONM4ecTBO 4acoB, OTBOAUMOE Ha CaMOCTOSATENbHYK paboTy Mo Kaxgomy
pasgeny AMCunnnuHbl. bornbliee KONMYeCTBO YacoB Ha CaMOCTOATENbHY paboTy OTBOAUTCH Ha
Hanbornee TpyaHble pasgenbl AUCUMNIUHLL. [Na CaMOCTOATENbHOIO U3y4eHUs OTAeSbHbIX
pasgenoB  AUCUUNMAWHBI  UCMOMb3yeTcs MepedeHb nutepatypbl W OPYIUX  Pecypcos,
nepedncrieHHbIX B nyHKTax 15 n 16 HacToswen paboyen nporpaMmmebl.

YCnewHoCcTb OCBOEHUS OMCUMMNMANHBI OnpefenseTcsa CUCTEMaTUYHOCTBIO U rnyOuHON
ayauToOpHOM N BHeayaMTOpHOM paboTbl obyvatoLlerocs.

Mpu ncnonb3oBaHMM ANCTAHLMOHHBIX 0BpasoBaTeNbHbIX TEXHOMOMMI U 3NIEKTPOHHOTO 06yYeHns
BbIMOMHATL BCE YyKasaHMa npenogasaTternier, BOBPEMs MNoAKMo4aTbCs K online 3aHATUAM,
OTBETCTBEHHO NOAXOANTb K 3aaHUAM A1151 CAMOCTOATENbHOM paboThl.

15. lMepeyeHb OCHOBHOM W [OMONHUTENILHOW nUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heo6GXxoAUMbBIX ANS OCBOEHUA AUCLMMNIIUHBI

a) OCHOBHas nuTepaTtypa:

Ne n/n MNcToYHUK

1 CaBenbes, V. B. OcHoBbI TeopeTuyeckon dunsunkn. B 2 Tomax. Tom 2. KsaHToBasi MmexaHuka / U. B.
CaBenbeB. — 7-e nsg., ctep. — Cankr-lMetepOypr : Jlanb, 2023. — 432 ¢. — ISBN 978-5-507-47138-




6. — TeKcT : aneKTpoHHbIN // JlaHb : 3aNeKTpoHHO-0MbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/330521

Mpununko, B. K. ®dnanyeckne oCHoBbI KBAHTOBLIX BblUMCIEHUA. [IMHamuka kybuta : moHorpadus / B.
K. Mpununko, N. N. KoBaneHko. — 2-e n3pg,., ctep. — CaHkT-lNeTepbypr : JlaHb, 2024. — 216 ¢. —
ISBN 978-5-507-50139-7. — TeKCT : aNeKTPOHHbIN // JlaHb : aneKkTpoHHO-bMbnMoTeyHas cucrema. —
URL: https://e.lanbook.com/book/412214

6) AononHUTeNbHas NMTepaTypa:

Ne n/n MNcToYyHMK

1 3anpsraes, C. A. BBegeHve B KBaHTOBble MH(OPMaLMOHHbIE cCUCTEMBI : y4ebHoe nocobue / C.
A. Banpsiraes ; BopoHex. roc. yH-T .— BopoHex : Nsgatenbckui gom BI'yY, 2015 .— 218 c.

MacneHHukos, B. B. BBegeHue B KBaHTOBbIE Bbl4MCEHMS : y4ebHoe nocobue / B. B. MacneHHuKoB.
2 — Mockea : PTY MUP3A, 2024. — ISBN 978-5-7339-2254-6. — TeKCT : aneKTPOHHbIN // JlaHb :
3MneKTpoHHO-6ubnnoTeyHas cuctema. — URL: https://e.lanbook.com/book/432662

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-06pasoBaTenbHble pecypchl (0duLManbHble pecypchbl UHTEPHET)*:

Ne n/n Pecypc
1 3HE BI'Y: https://lib.vsu.ru/
2 OnekTpoHHO-6nbnmoTeyHasa cuctema "YHmBepcuteTckasg bubnuoteka online”: http://biblioclub.ru/
3 OneKTpoHHO-6MbnroTeYHas cuctema "MNanb": https://e.lanbook.com/

16. NMepeyeHb y4e6HO-MeTOAMYECKOTO 06GecneyeHns Ans caMoCcToATeNbHOM PaboThl

Ne n/n NCTOYHMK
1 3anpsraes, C. A. BBegeHune B KBaHTOBblE UHOPMAaLMOHHbIE CUCTEMBI : y4ebHoe nocobue / C.
A. 3anpsraes ; BopoHex. roc. yH-T .— BopoHex : N3gaTtensckun gom BI'Y, 2015 .— 218 c.

17. OOpas3oBaTefnibHble TEXHOJSIOMMU, WCNOSib3yeMble Npu peanu3auum Yy4yeOHoOM
OUCUMNIINHBI, BKIOYasas AUCTaHUUMOHHble obOpa3oBaTtenbHble TexHonorum (AOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHoOe 0Oy4eHue):

Mpu peanusaumMm AUCUMUMNNAMHBI MOTYT UCMOMb30BaTbCS TEXHONOMN 3NEKTPOHHOrO 00YyYeHMs K
ANCTaHUMOHHble obpa3oBaTesibHble TEXHOMNOMMM Ha 6ase noptana edu.vsu.ru, a Takke gpyrue
AOCTYMHblEe pecypcbl ceTn NHTepHeT.

18. MaTepnanbHoO-TexHU4Yeckoe obecnevyeHme AUCLUNIIUHDI:

Ayantopusa Ons NeKUMOHHbIX 3aHATUA: MynbTUMeaMa-npoekTop, 3KpaH Ans NpoekTopa, KOM-
NnbloTEP C BbIXOOOM B ceTb «MHTepHeT». CneynanunanpoBaHHaa mebernb (CTonbl y4eHn4eckme,
cTynbs, gocka). MNporpammHoe obecneyenune: LibreOffice v.5-7, nporpamma ans npocmoTpa
dannos opmarta pdf, bpaysep.

KoMnbloTepHbIN Knacc: cneumannanpoBaHHas mebernb, NnepcoHarnbHble KOMMbIOTEPLI Ha 6a3se i3-
9100-3,6I'Tw, moHuTOopbI KK 19» (30 WT.), MyNnbTUMEANNHBIN NPOEKTOP, SKPaH.

MO: OC Windows v.7, 8, 10, Habop ytunut nHtepnpetatop si3bika CPython, nHtepnpetaTtop
a3blka Anaconda, IDE PyCharm, pegaktop Jupiter.



https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHUs TEKYLEeN 1 NPOMEXYTOYHON aTTecTaumu

MopsaaoK oLEeHKN 0OCBOEHUSI 0Gy4YaloLLMMNCs y4ebHOro MaTepuana onpeaenseTcs CogepXaHuem
crieayloLWwmx pasaenos AUCUMNIIVHBI

No HaumeHoBaHue KoMmneTeH MHamkaTtopsbl
a/n pasgena gucumninHbl i DOCTUXEHUSA OueHouHble cpeacTtea
(Mmogyns) KOoMneTeHuuu
MK-1.1, NK-1.2
MK-1.3
1. | Pasgensbl 1-7 HE:; MK-3.1, rNK-3.2 [MMCbMeHHbIN onpoc
MK-3.3

M poMeXyTo4Haa aTTecTtauuna

.. o [MepedeHb BOMPOCOB K 3a4eTy
dopmMa KOHTPONs — 3a4€T C OLIEHKOW

20. TunoBble OUEHOYHble cpeacTBa U MeToAMYeCcKMe MaTepuanbl, onpegensilowme
npoueaypbl OLLeHUBaHUA

20.1. TeKywWMN KOHTPOSb yCNeBaeMoCTH

KOHTpOJ’Ib ycneBaemMoCTth no gucuumniimHe ocyLwectBndeTcAa C nomMmoubio crneayrowmx
OLEeHO4YHbIX CpencCTB. NMUCbMEHHbIN onpoc.

MepeyeHb BONPOCOB ANsi MTMCbMEHHOro onpoca

Knaccuyeckne normyeckme remntsol.

ObpaTtnmbie norn4yeckne renTol.

Koppekunsa ombok B Kraccu4ecKknx kaHanax CBSA3w.
Knaccun4yeckne cuctembl lWWNdpoBaHns

Kybut. OgHO 1 MHOrOKyOGUTOBbLIE FENTHI.

KBaHTOBbIN perncrp.

lMpeobpasoBaHMe MHOMOKYOUTOBLIX PEMMCTPOB.
HeBO3MOXHOCTb KITOHMPOBAHUS KybuTa.
3anyTaHHbIe COCTOSIHUSI.

[ekorepeHuuns.

BbluncneHne oyHKLMIN N KBAHTOBLIW Napannenmsm.
Anroputm Jonva.

Anroputm Joitua-Noxu.

Anroputm CanmoHa.

AnropuTt™M oueHKn dasbl.

BosepaTt dasbl B pernctp gaHHbIX.

Anroputm Lopa.

AnropuTtm 'poBepa.

KBaHTOBOE npeobpasoBaHne dypbe.

KBaHTOBas uenb anropMtma npeobpasosaHus dypbe.
KBaHTOBasa Tenenoprauus.

CBepxnnoTHOe KoAMPOBaHUE.

Koppekunsa oumbok B KBAHTOBbIX KaHanax cBA3u.
[MpoToKONbI KBAHTOBOIO pacnpeaeneHuns Krova.
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25. ATaku Ha NpOTOKOSbl KBAHTOBOrO pacnpeneneHns Knoya.

26. WMoHHas noBywkKa. AgepHbIn MarHUTHbIM pe3oHaHc. CBepXnpOBOAHUKM.
27. KeaHTOBbIM KOMMbloTEP IBM

28. IBM Quantum Experience. Quantum Composer

29. Asbik Open QASM. OTnagoyHbin komnrekT Qiskit

30. AnropuTmbl thakTopmusaumm yucen

31. RSA wudposaHue. Liucpposas nognmce.

32. KomnpomeHTaums wndpoBaHus.

33. AGCONITHO 3alMLLEHHbIE KaHarnbl CBA3MN.

20.2. NMpomexyToyHana aTrectauus

HpomemyTquaﬂ arrecraumda no gucumniimHe ocywecTtBidaeTca C NoMOLWbio  crnieayruwnx
OLEeHO4YHbIX CpencCTB: NepeyeHb BOMNMpoCoB K 33‘-IéTy.

lNMepeyeHb BONPOCOB K 3a4eTy

Knaccuyeckne normyeckme remntoil.

ObpaTtnmbie norn4yeckne renTol.

Koppekums owmnbok B KnacCnYeCcKnx KaHanax cBa3u.
Knaccuyeckne cuctemsl LUMPPOBaHUS

Kybut. OgHO 1 MHOrOKYBUTOBbIE renTbl.

KBaHTOBbIN perncrp.

[MpeobpasoBaHMe MHOMOKYOUTOBLIX PEMMCTPOB.
HeBO3MOXHOCTb KITOHMPOBAHUS KybuTa.

3anyTaHHbIe COCTOSIHUS.

[lekorepeHuums.

BbluncneHne oyHKUMN N KBAHTOBbLIW Napannenmsm.
Anroputm Jonya.

Anroputm Joitua-Noxu.

Anroputm CanmoHa.

AnropuTt™M oueHkn gasbl.

BosepaTt dhasbl B pernctp gaHHbIX.

AnropuTtm Lopa.

AnropuTtm ['poBepa.

KBaHTOBOE npeobpasoBaHne dypbe.

KBaHTOBas uenb anropMtma npeobpasosaHus dypbe.
KBaHTOBasa Tenenopraums.

CBepxnnoTHOe KoanpoBaHMe.

Koppekunsa oumbok B KBAHTOBbIX KaHanax cBs3u.
[MpoTOKONbI KBAHTOBOIrO pacnpeaeneHns Kroya.
ATaku Ha NPOTOKObl KBAHTOBOMO pacnpenernieHns Krnoya.
MoHHas nosyLuka. AgepHbii MarHUTHbIN pe3oHaHc. CBEPXNPOBOLHMKN.
KBaHTOBbIN KOMMbIOTEP IBM

IBM Quantum Experience. Quantum Composer

Asbik Open QASM. OtnagoyHbin koMnnekT Qiskit
Anroputmbl paktopmusaumm ymcen
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31. RSA wuposanue. Liucpposas noanmce.
32. KomnpomeHTaums WwmdpoBaHus.
33. AGCONITHO 3alUMLLEHHbIE KaHarbl CBA3WN.

,D,J'IF-I oueHnBaHNA pe3yibTaToB o6yquV|;| Ha 3a4éTe C OLEHKOoM ncnonb3yeTcA 4-6annbHas wana:
COTITMHHO», «XOPOLUO», «yAOBNETBOPUTENBbHO», «KHEYO4OBIETBOPUTESIBHO».

KpVITepVIVI OLIEHNBaHNSA KOMNETEHL NI

YpoBeHb
CchOpMNPOBAHH
ocTHn
KOMMNEeTEeHLNN

LLikana oueHok

[daH nomnHbIA, pa3BEpHYTbIN OTBET Ha MOCTAaBIEHHBLIN BOMPOC
(Bonpocbl), obyvatowmincs cBoOOQHO oOnepupyeT OCHOBHLIMMU
MOHATUSIMUN ANCLMMIMHBI, OPUEHTUPYETCS B MPEAMETHON obnacTtu.
M3noxeHne maTepuana He cogepXuT oOwubok, oTnuyaetcs
nocneaoBaTernbHOCTLIO, rPaMOTHOCTbIO, nornyeckon
CTPONHOCTbHO.

lNoBbILLEHHbIN
YpPOBEHb

OTnu4Ho

[aH pa3BépHyTblM OTBET Ha MOCTaBMEHHbIA BONPOC (BOMPOCHI),
oby4yarowmincss cBobOAHO ONepupyeT OCHOBHBIMW  MOHATUSAMU
OVCLUMNMMHBI, OPUEHTMPYETCA B NpeaMeTHon obnactu. Matepuan
M3NOXeH B LEenom nocrnegoBaTeribHO U rpamMOTHO, OTCYTCTBYIOT
rpybble owmbkn, oAHaKo WMMEKTCH OTAeNbHble HETOYHOCTUM B
onpegeneHnsx, BbIYMCNEHUNAX, [OKa3aTenbCTBaX, W3MNOXEHUAX
NOMNOXEHUN TEOPUMN.

BaszoBbin
YPOBEHb

XopoLuo

OTBeT Ha NocTaBneHHbIA BOMPOC (BONPOCHI) COAEPKNT N3MN0XKeHNe
TONbKO 6a30BOro TEOPETUHECKOro MaTepumana, UMeroTcs onbk/ B
onpeaeneHunsx, BbIYNCIEHUSIX, AokasaTtenbcTaax,
hOopMynupoBKax MNOMoXeHnn Teopun. HapylweHa noruyeckas
nocrnefoBaTenbHOCTb B U3MOXEHNWU MaTepuana.

MoporoBkin
YpOBEHb

YaoBneTBopuTENbHO

OTBeT Ha nocTaeneHHbI BOMpPOC (BOMPOCHI) OTCYyTCTBYET, NMbo
cooepXuT rpybble ownbkM B onpeneneHusix, BbIMUCIIEHUSIX,
JokasatenbctBax, (OPMyNUPOBKaxX  MOMOXEHNA  TEOPUMW.
O6yyarowmncs He BnageetT OCHOBHbIMW MOHATUAMWN OUCLMUMNIINHDI.
OTcyTCcTBYET normyeckasl nocrnefoBaTeNlbHOCTb B M3NOXKEHWU
maTepuana.

HeypoBneTBopuTenbHO




