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AHHOTaNINA

Huctumumna «CoBpeMeHHbIE cHCTEMBI cOopa U 00pabOTKM KBAaHTOBOH HMH(OpMAaIum»
BXOAMT B 00pa30BaTeNIbHYIO POrpaMMy BBICIIErO 00pa3oBaHUs — IporpaMMy OakajaBpuaTa o
HampaBJIeHUI0 moAroTtoBkw/ cnemumanbHocTH 12.03.05 «JlazepHas TexHMKa U Ja3epHBIC
TEXHOJIOTUM» HAIPaBIEHHOCTH «Jla3epHas TeXHMKa U Jla3epHble TEXHOJIOIMM». JlMcUUIUIMHA
peanu3zyercs kadenpoit «Ne23.

JucuuiuinHa ~ He  sBIseTcs  00s3aTenbHOM  NpU  OCBOGHHH  OOYy4aroIuMCs
o0pa3oBaTeNbHONW TMPOrpaMMbl W HaIpaBlieHa Ha YriryOJgeHHOe (OPMHPOBAHUE CIETYIOLINX
KOMIIETECHIINH .

I1IK-7 «Crocoben K y4acTuio B pa3pabOTKe TEXHMYECKHX TpeOOBaHUM M 3aJaHuil Ha
IPOEKTHUPOBAHNE TUIIOBBIX CXEM IPUOOPOB, Yy3JIOB M JAeTalel JIa3epHOM TEXHUKU U JIa3€PHBIX
OTITUKO- AJIEKTPOHHBIX TPUOOPOB U CUCTEM»

ConepxaHue IUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBS3aHHBIX C H3yYCHHEM
(GU3NUeCKUX, aNrOPUTMUYECKHX U HWHXKEHEPHBIX OCHOB, JIEKAIIUX B OCHOBE CO3/aHUS
KBAaHTOBBIX MH(OPMALMOHHBIX cucTeM. B pamkax Kypca paccMaTpUBarOTCS HPUHLUIBI paOOTHI
KBAaHTOBBIX PETUCTPOB, KBAHTOBBIX KaHAJIOB, TEXHOJOTHH TIepeIayn ¥ XpaHEeHUsI HHPOpMAIUH C
yu€ToM KBaHTOBBIX 3(dekroB. Ocoboe BHUMaHUE YJIENAETCS NPAKTUYECKUM acHeKTaM
IIOCTPOEHUS U MOJIEIMPOBAHUS cUCTeM cOopa U 00pabOTKM KBAHTOBBIX JAHHBIX, BOIPOCaM
KBAHTOBOM KpHUNTOrpaguu M YCTOHYMBOCTH cHUCTEM K omuOkaMm. CTyIEHTbl 3HAKOMSTCS C
COBPEMEHHBIMU apXHTEKTypaMH KBAHTOBBIX KOMIIBIOTEPOB M CETEH, a TaKkKe C METOJaMH
paboThl ¢ KBaHTOBOI MH(pOpMaIMel Ha ypOBHE alrOPUTMOB U (PU3MUECKON pean3aluy.

[IperoaBanre MUCHMIUIMHBI TPEAyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHHU3alUN
y4eOHOro mpolecca: JIEKIMH, MPAKTUYECKUE 3aHATUS, CEMUHApbl, caMOCTOsTElIbHas padboTa
00yyJaromerocs.

[IporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHBI CIEAYIOIIME BHJbI KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B popme 3auera.

OOwiast Tpy10EMKOCTh OCBOEHMS JUCLUIUIMHBI COCTaBJIA€T 2 3aYETHBIX €IUHUIBI, 72
yaca.

SI3pIK 00y4EHUS 110 TUCIMITIIMHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Heap aucnmmimubl: PopMupoBaHHE 3HAHUM U HABBIKOB B 00JACTU apXUTEKTYPHI,
NPUHIUIOB PabOThl M COBPEMEHHBIX METOJOB pealu3alui cucrteM cOopa, mepenaud u
00pabOTKH KBAaHTOBOM MH(OPMAIIUH.

3agauyu TUCHHUILINHBI:

O3zHakomyieHne ¢ (yHIaMEHTAIbHBIMU NPUHLIUIIAMU KBAaHTOBOW WHGOpMalUU U
KBAHTOBBIX BBIUMCIICHHUIA;

N3yyenne apXuTeKkTyp KBAaHTOBBIX HH(OPMALIMOHHBIX CUCTEM;

OcBoeHne MeToJ10B cOOpa U XpaHEHUS] KBAHTOBBIX JTAHHBIX;

dopMupoBaHUE TPEACTABICHUI O TEXHOJOTUSX TMepelayd W 3allUThl KBAaHTOBOM
uHpOpMaLnu;

OO0yyeHre MOJIETMPOBAHUIO M OI[EHKE XapaKTEPUCTUK KBAHTOBBIX KaHAJIOB U YCTPONCTB
00paboOTKH JaHHBIX.

1.2, JlucuunnuHa sBiseTcss (aKyJIbTATUBHOM JUCUUIUIMHON MO HANpaBICHUIO
o0pa3oBaTenbHOM MporpaMmbl Beiciero oopasosanus (naiee — OIT BO).

1.3. TlepeuyeHb IIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCHHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOy4YaIOIIUICS JODKEH 00JaJaTh CIEIyIOIIMMU
KOMIICTCHIIMSIMY WJIH WX 9acTsaMu. KOMIETCHIINYM U WHIUKATOPHI MX JTOCTHXKECHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHINKATOPOB MX JOCTHKCHHS

Konu
Kareropus (rpymnmna) Ko n HauMeHoBaHMEe WHIUKATOPA JOCTHIKECHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIINHU
KOMIIETEHIIUHA

[1K-7.3.1 3HaTh OCHOBHBIE 00JIACTH MPUMEHEHUS
JIA3epHOM TEXHUKU U JIA3EPHBIX TEXHOJIOTUH;
MPUHIIMIIBI TOCTPOSHUS U COCTAB JIa3€PHBIX
MPUOOPOB U CUCTEM; TTPUHITUIIBI
KOHCTPYMPOBAHMS JIA3€PHBIX ONTUKO-
AIIEKTPOHHBIX MPUOOPOB, UX Y3JIOB U FJIEMEHTOB,;
ONTHUYECKHE MaTEpHaNbl U TEXHOJOTUHU;  ONTACHBIE

[1IK-7 CriocobeH k

YYacTHIO B
paspaBoTke U BpEIHBIE SKCIUTyaTallMOHHBIE ()aKTOPBI, MX
npeenbHO-A0MyCTUMBbIE YPOBHH BO3/ICHCTBUS Ha
TEXHIHCCIHX ‘ISJ'IOBCK@. TeXHI/}IIK U OK yf{(a}om 10 Cpeay Npu
TpeGoBaHUH U ’ Y 2 YT CpeRly TIPY
N OKCIUTyaTaI[iH Ja3ePHBIX CUCTEM U TEXHOJIOTHI;
3aJaHUH Ha .
METO/bI pabOThI C HAYYHO-TEXHUYECKOM
[TpodeccrnonanbHble | MPOEKTUPOBAHHE . .
JUTEpaTypoil u HHPOpMaITeH
KOMITETEHIIHH THUTIOBBIX CXEM

[TIK-7.Y.1 ymeTh aHaMM3UpOBaTh TEXHUYECKHE
TpeOoBaHUs, NPEAbSIBISIEMbIE K
pa3pabaTbIBa€MbIM ONTUYECKUM Yy3J1aM U
AJIEMEHTaM JIa3epHBIX TPUOOPOB U CUCTEM;
orpenensTh, GOpMyIMPOBATH U 0OOCHOBBIBATH
TpeOoBaHUs K pa3padaThIBAEMbIM y3JIaM U
HJIEMEHTaM JIa3epPHbBIX IPUOOPOB U CUCTEM;
000CHOBBIBATh Mpe/IaracMble TEXHUYECKUE
peLIeHUs IPU IPOEKTUPOBAHUH Y3II0B U
AIIEMEHTOB JIa3€pHBIX MPUOOPOB U CUCTEM C
NpUMEHEHHEM MH()OPMAITMOHHBIX PECYPCOB U
TEXHOJIOTHI

npuOOpOB, Y3JI0B U
JleTajneu J1a3epHon
TEXHUKHU U JIa3€PHBIX
OTITHKO-
AIIEKTPOHHBIX
puOOpPOB U CHUCTEM




2. Mecro nucummumHbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IPU U3YYEHHUH CIICAYIOUIMX JUCIHUILINH:
— «KBaHTOBbIC TEXHOJIOTUNY
— «KBaHTOBbIE BHIYHCICHUS
— «KBaHTOBBIE CEHCOPED)

3. OOBEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM OO0beMe JUCIUILIUHBI, TPYIOEMKOCTH OTHEIBHBIX BUIIOB Y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH M0 CEMECTpaMm) IpPEeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIUITITUHBI

TpynoeMKocTh 1o

Bun yaebHol paboThl Bcero ceMecTpam
N8
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ (4ac)
U3 nux uacos npakmuyeckoii 0020MoeKu 10 10
AyoumopHhule 3anamus, BCETO vac. 20 20
B TOM YHCIIE:
nexmu (JI), (gac) 10 10
I(IpaK)TquCKHe/ceMHHapCKI/Ie sansrus  (113), 10 10
qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoil npoekT (padota) (KII, KP), (yac)

9K3aMeH, (Jac)

CamocmoamenvHnas paboma, Bcero (dac) 52 52
Buo npomesicymounoin ammecmayuu:. 3ayer,

mudd. 3auger, sx3amen (3auer, udd. 3ay, | 3auer 3auer
OK3.*%*)

* Kk
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUTAHEI 10 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIITNHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUMILIUHBL, X TPYAOEMKOCTh

P Jlexkuun | 113 (C3)| JIP KII CPC
a3zenbl, TEMbI JUCIUIUIAHBI

(dac) (dac) (qac) (qac) (qac)

Cemectp 8

Paznen 1. OCHOBBI KBaHTOBOW HHPOPMALINU U CHCTEM
cOopa TaHHBIX
Tema 1.1. OCHOBBI KBaHTOBOH HH(OPMALINK M KBAHTOBBIX 1 1 - - 6
COCTOSIHUI
Tema 1.2. KBaHTOBBIE PETHUCTPHI M AIEMEHTAPHEIC 1 1 - - 6
JIOTHYECKHUE OTePauU
Tema 1.3. MeTo/pI KBAHTOBOTO M3MEPEHHUS M N3BIICUCHUS 2 2 - - 8
nHPOpPMALIIT
Tema 1.4. KBanToBbIe HHTEP(EHCH U JATYUKH B CHCTEMAax 1 1 - - 6
cOopa TaHHBIX
Paznen 2. Ilepenada n 06paboTka KBaHTOBOI HH(pOpMAITHN




Tema 2.1. KBaHTOBBIE KaHAJIBI U JIMHUU CBS3H 1 1 - - 6

Tema 2.2. KBaHTOBasi mamMsATh U XpaHeHHE HHOPMALIIH 1 1 - -

Tema 2.3. 3aniuta KBaHTOBOW HH(POPMAITIH U KOPPEKITHS 2 2 - - 8

OIMOOK

Tema 2.4. MoaenupoBaHre KBAHTOBBIX HH(OPMAIIMOHHBIX 1 1 - - 6

CHCTEM

Hroro o mucrnmuinae 10 10 0 0 52
Hroro 10 10 0 0 52

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
0o0y4JaloIMMHUCS  OINpENeJeHHBIX  TPYIAOBBIX  (YHKIMHA,  CBSI3aHHBIX C  Oy;yuiei
npodeCCHOHATIBHOMN 1A TENbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC PA3ACIOB U TCM JICKIHHMOHHBIX 3aHATHH

1 Paznen 1. OcHOBBI KBaHTOBOM WH(POPMALINU H CUCTEM cOOpa TaHHBIX
Tema 1.1. OcHOBHI KBaHTOBOI1 HH(pOPMAIINU ¥ KBAHTOBBIX COCTOSTHUH —
CYIIEpPIO3UIINS, N3MEPEHNE, KBAHTOBBIE OHTHI.

Tema 1.2. KBaHTOBBIC PETUCTPHI U IOTHUYECKUE HIEMEHTHI — KyOUTHI, TSHTHI,
YHHUBEPCAJIbHBIEC 3TIEMEHTHI.
Tema 1.3. KBaHTOBOE H3MepeHUE — MOJIEIH, KOJUIAIIC, U3BJICUCHUE TaHHBIX.
Tema 1.4. KBaHToBbIe HHTEP(EHCH — B3aNMOJICHCTBIE CEHCOPOB C
perucTpamu.

2 Paznen 2. [lepenaya u 00paboTKa KBaHTOBOI HHpOpMALIUU
Tema 2.1. KBaHnTOBBIE KaHaJIbI — TEJIEMOPTALUS], KBAHTOBBIE JIMHUH,
3aIlyTaHHOCTb.
Tema 2.2. KBaHTOBas MaMsITh — CTAOMIIEHOCTE, BPEMS XpaHCHHS, (PU3UICCKUE

HOCHTEIIH.
Tewma 2.3. 3anmura nHGOPMAIIH — KOIBI KOPPEKIIUH OMHUOOK, 3aIIUTa OT
JIEKOTEePEHITHH.
Tewma 2.4. MonenupoBaHue KBAHTOBBIX CUCTEM — MTOJXOJIbI, TPUMEPHI,
APXUTEKTYPHI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJTOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJI0EMKOCTh

U3 anx Ne
Ne | Tewmsl npaktuueckux | dopmel mpakTuyeckux | TpyloeMKOCTb, |MpaKTHUYECKOH |pasiena
/1 3aHATHH 3aHATUH (gac) MMOATOTOBKH, |AUCIIHII
(dac) JIUHBI
Cemectp 8
1 MaremaTtnueckoe Pemenne 3agau 1 1 1

OIMCaHue KBAHTOBOTO
OWTa M Cynepro3uIiu

2 MopaenupoBanue Moaenuporanue, aHanu3 1 1 1

KBAHTOBBIX JIOTHYCCKUX

onepanuii (NOT, CNOT,
Hadamard)




3 Pacuér BeposiTHOCTEH YucneHHble pacuéThl 1 1 1
PE3yJIbTATOB H3MEPCHUIA
4 IIpoexTHpoBaHUE CXEMBI MonenupoBaHue 1 1 1
cOopa JaHHBIX C
KBaHTOBOT'O JIATYMKA
5 AHanuz nepegauu Pacuér, MomenupoBanue 1 1 2
nHdopmanum yepes
KBaHTOBBIH KaHa
6 CpaBHeHue Mozenen CpaBHUTENbHBINA aHATU3 1 1 2
KBAHTOBOU NMaMATH
7 Pacuér mapamerpoB Pemenne 3amau 2 2 2
KBaHTOBOT'O KOJa
KOPPEKIMH OIHOOK
8 MonempoBanue [IpoekT, MoenpoBaHme 2 2 2
KBaHTOBOH cetn B Qiskit
ni QuTiP
Bcero 10
Tembl 1a0OPaTOPHBIX 3aHATHHA U UX TPYJAOEMKOCTh IPUBEACHBI B TaOIHIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
Ne Hamverosanue 1a60paTopaEX pador TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeayCcCMOTpCHO

Bcero

4.4. KypcoBoe MpoeKTHpOBaHNEe/ BBITIOIHEHUE KYPCOBOM PaOOTHI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.5. CamocrodrenbHas paboTa 00y4aroUxcs
Buasl camocTosiTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IUIIe /.

Tabnuna 7 — Buasl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3ydeHne TeopeTHueckoro MmaTepuraia 40 40
qucturinHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brinonnenue pedepara (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamaee 3aganue (/[3) 5 5
Kontposbuble pabotsl 3a04HukoB (KP3)
IToaroToBKa K MPOMEXYTOYHOMN 7 7
arrectanuu (I1A)
Bcero: 52 52




5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIMXCS [0 JUCHUIUTMHE (MOJIYJIIIO)
Y4eOHO-METOINYEeCKUE MaTepHalbl IS CAMOCTOSITEIIbHON PadOThl OOYYaIOUIMXCSl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

KomuectBo sx3eMIuisipoB
Hlugp/ bubnuorpadudeckas ccpuika B Oromorexe
URL anpec (KpoMme AIIEKTPOHHBIX
AK3EMILISIPOB)
621.391 OnrTruyeckre yCTpOoUCTBa B paIMOTEXHUKE: YIeOHOE Cryn. otnen (50)
0-62 nocobue / A. 1O. I'punes, K. I1. Haymos, JI. H. ®O0 (3)
IIpecnenes u np.; Pen. B. H. Ymakos. - M. :
Pammnorexuuka, 2005. - 240 c.
530 ®Pu3nyecKue OCHOBBI KBAHTOBBIX BBIYMCIICHHMN: Cryn. otnen (5)
I176 npakTukym / C.-ITetep0. roc. yH-T adpoKoCcMm. Ic 3
npudopoctpoenus ; coct.: B. K. [Ipununko, 0. A.
Hosuxosa. - CII6. : U3a-so I'VAII, 2016. - 39 c.
53 ®u3nuecKkue OCHOBbI KBAHTOBBIX BBIYMCIICHUM. DO (4)
176 Junamuka kyoura [Tekcr] : monorpadus / B. K.
[Tpununko, 1. U. Kosaneunko. - CII0. : Jlanp, 2019. -
214 c. : puc. - (YueOHuku /i By30B. CrienuanbHas
auTeparypa). - 3ari. oo:. : Marucrtpartypa. -
bubmwmorp.: c. 20
530 ®u3nyecKkrue OCHOBBI KBAHTOBBIX BBIYUCIIEHUM : OT Cryn. otnen (4)
I176 6uTOB K KyOuTam: yueObHoe nocodue / B. K. I'C (3)
[Tpununko, N. Y. Koanenko ; C.-Ilerep0. roc. yu-T
a’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIC
nman. - CII6. : U3g-Bo I'YAIL 2016. - 179 c.
530.1 Kaiie, ®. Beenenue B kBaHTOBbIC BhIuncieHus / O. @0 (2)
K15 Kaite, P. Jlapmamm, M. Mocka ; iep. T. C. Hukutuna ;
pen. A. B. AnoxuH. - xesck : HULL "Perynsapnas u
xaotnueckas quHaMmuka" 2009. - 346 c.
530.1 Hunbscen, M. KBaHTOBbBIE BBIUHMCIIEHUS U KBAHTOBAS @O (6)
H 66 undopmarnusa / M. Hunscen, U. Yanr ; nep.: M. H.
Bswrit, I1. M. OcTtpoBckuii ; aBT. npeauci. K. A.
Banmes. - M. : Mup, 2006. - 822 c.
7. TlepeueHb 2NMEKTPOHHBIX 00pa30BATENBLHBIX PECYPCOB
UH(POPMAIMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTn « THTepHeT»
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOPMaIIOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTH « HTepHeT», HEOOXOAUMBIX IS OCBOCHHUS JTUCITUILIAHBI

npuBeseH B Tabmuie 9.




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU cetu «MHTEepHEeT»

URL anpec HaumeHnoBanue

http://lib.aanet.ru/ Hoctyn B OBC «Jlaup» ocymectBusiercs mo gorosopy Ne 25, 26, 27,
or 31.01.2024

Hoctyn B O9bC «ZNANIUM» ocymectBisiercs: o joropopy Ne 058
ot 27.02.2023

Jlocryn B DBC «FOPAWTY ocymectBisiercs o gorosopy Ne 257 ot

29.05.2023

https://www.elibrary.ru/ | Joctyn B BJI mo morosopy SU-675/2024/746 ot 27.12.2023 r.

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 0OECHEeUeHUs, HCIOJIb3yEeMOTO MpPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpoliecca M0 AUCLHUIIUHE.
[lepedyeHp UCONB3yEeMOro MPOrpaMMHOT0 obecnieueHus npejacrasieH B Tabuuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIONIb3YEMbIX pH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOUHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOM 0a3bl, HEOOXOAUMOW M  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOAMMOCTH)
1 JlexuMOHHAs ayUTOpUs 51-06-03
2 | CnenmanusupoBaHHas 1abopatopusi « DOTOHUKH U KBAHTOBBIX 51-06-05
TEXHOJIOTHII»

10. Omnenounble cpeacTBa AJIs MPOBEIEHHS IPOMEXYTOUHOM aTTeCTaIllK
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS TPOMEKYTOUYHOW aTTeCTaIlluu
oOyyaromuxcs 1Mo JUCIUIUIMHE IpuBeeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl TIPOBEICHHS MPOMEKYTOYHOH aTTeCTaIlnu

Bug HpOMC)KyTO‘-IHOfI aTTeCTaluun HCpC‘-ICHB OILICHOYHLIX CPCIACTB

3auer Cnucok BOMpOCOB;
Tectsl
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10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O00yYalolUMMHCs TPUMEHsAETCsl 5-0ajulbHas IIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCA
100-6annpHast ~ mKajma  MOJIYJIHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEpCUTETa,  IpaBHia
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIBbHBIM HOPMAaTUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH YpoBHS chOPMHUPOBAHHOCTU KOMIETEHLIUN

OreHKa KOMITETEHIH X .
5o LILHas LKA apakTepucTKa c(hOPMHUPOBAHHBIX KOMITCTCHITUIA
— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;
— YBEpPEHHO, JIOTHYHO, [TOCJIEI0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;
COTIIHOY — ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU TUTEPaTyphI,
GaTeHO TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MOJOXKECHHS C TMPAKTHUECKOM
JESITEIbHOCTBIO HAIPaBJICHMUS;
— yMeJo 000CHOBBIBAET U apIrYMEHTUPYET BBIIBUTaeMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIIMATM3UPOBAHHBIX TTOHITHH.
— oOyuJaroIuiicss TBEPI0 YCBOWIJ MPOTrpaMMHBIA MaTepual, TpaMOTHO U
[0 CyIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,
«xopomo — HE JIOMYCKAeT CYIMIECTBEHHBIX HETOYHOCTEH; 5
— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JEeSTENbHOCTHIO
«3aUTEHO
HAIPaBIICHUS;
— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOM ClelUaIN3uPOBAHHBIX OHSITUH.
— o0yyaroIuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBIM MaTepHal,
M0 CYIIECTBY M3JaraeT €ro, OMupasch Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI,
— JIOTMYCKaeT HECYIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yIOBJIETBOPUTEIIHHOY .
GAUTCHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
HaIPaBIICHUS;
— cJ1abo apryMEHTHPYET HAyYHBIC ITOJIOKCHHSI,
— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 00OOIICHUH;
— YaCTUYHO BJIaJICET CHCTEMOH CelIMaTu3UPOBAHHBIX MOHITHA.
— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,
— JIONyCKaeT  CYHICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
«HEYJOBIIETBOPUTEIIHHO i
«HE 3ATTCHOND paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY; 5
— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJTOKEHUS;
— He (OPMYIUPYET BHIBOJIOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTSPHAIIBI.
Bompocs (3agaun) asns sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/mt Ilepedenp BompocoB (3a7au) i SK3aMeHa A
UHJIMKaTopa
Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
Kon

Ne /it [Tepedyens BonpocoB (3amayv) myist 3adeta / nudd. 3auera

HHJAUKATOopa




1. Yro Takoe KBaHTOBAs CYNEPIIO3ULIUA U KaK OHA BIIUSET Ha [IK-7.3.1
npejcTaBieHue nHdopmauu?

2. OO0BscHUTE NPUHIMIIBI pabOTH KBAHTOBOT'O PETUCTPA. [IK-7.3.1

3. Yrto Takoe KyOUT ¥ YeM OH OTJIMYAETCS OT KJIACCHYECKOTO I1K-7.3.1
oura?

4, Pacckakute 0 JIOTHYECKUX KBAaHTOBEIX dneMeHTax: Hadamard, | ITK-7.3.1
CNOT, Pauli-X.

5. B 4ém CyTh KBAaHTOBOI'O M3MEPEHUS U KOJIJIAIICa BOJTHOBOM IIK-7.V.1
byHkumn?

6. [IpuBenuTe mpuMepsl KBAHTOBBIX HHTEP(hEHCcoB 1t cOopa IIK-7.V.1
uHpOopMaLnH.

7. Urto Takoe KBaHTOBAsI TEJIENOPTALUS U B 4YEM €€ OTIMYUE OT [IK-7.3.1
KJIACCHUECKOH mepefaun JaHHbIX?

8. OnuiuTe Ha3HAYCHUE KBAHTOBBIX KAHAJIOB U UX THIIBL. I1K-7.3.1

9. UYrto Takoe KBaHTOBAs MaMATh U KaKue TPEOOBAHUS K HEl I1K-7.3.1
PEABSIBISIIOTCS?

10. B uém 3akiroyaercs KBaHTOBAsE KOPPEKIHsI OMIHOOK? [IK-7.¥.1

11. KakoBbI OCHOBHBIC HCTOYHUKH OIUOOK B KBAHTOBBIX [K-7.3.1
cucreMax?

12. HazoBute Hanbosee n3BECTHBIEC aITOPUTMBI 00pa0OTKH [K-7.3.1
KBaHTOBOU MH(OpMAITUH.

13. Kakue pusnueckue peanuzanuu KyOUTOB BaM U3BECTHBI? TK-7.3.1

14. UYem ornmuaercs XxpaneHue nHGpopmanuu B kBantoBor namsaru | [1K-7.V.1
OT KJIACCHYECKOM ?

15. Pacckaxure 0 nepcrekTuBax pa3BUTUS KBAHTOBBIX [K-7.¥.1

nH(GOPMALIMOHHBIX CEeTEH.

[lepeuenr TeM [l KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B TabwuIe 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOTHI

[TpuMepHBIii epedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/nn .
KYpCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1si  poBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHbIi mepedeHb BOIIPOCOB ISl TECTOB

. Kon
Ne n/mn [IpuMepHBIil TepeyeHb BOIIPOCOB ISl TECTOB
WHJMKATOpa
1. | IIpounraiiTe Bonpoc u BeIOepeTe OAMH MPAaBUIIbHBIM BapUaHT OTBETA: [IK-7.3.1
Yro Takoe KyouT?

a) DJIeMEHT KJIACCUYECKON TaMsATH

b) JIBonuHas nepeMeHHas

¢) KBanToBblit aHanor 6uTa, JOMYCKAIOUIUI CYNEPIO3UIINIO

d) Jlornueckuii BEeHTUIIb
2. | IlpounTaiiTe BOIIpoC U BbIOEpeTe OAMH MPABUIIbHBII BapHAHT OTBETA! MIK-7.3.1




Yro nenmaer Hadamard-reiit?

e a) Ctupaer JaHHbIC

e b) I'erepupyer ciyqaifHbIl OUT

e c¢) llepeBoauT KyOUT B CYNEPIIO3UIIUIO
e d) YBenmuuuBaer yacToty

[IpounTaiiTe Bonpoc u BeIOepeTe OJUH MPaBUIbHBIA BapUAHT OTBETA:

Yro Beimonaser CNOT-reiir?

e a) YMHOXCHHUE HA KOHCTAHTY

e b) [lepeBoport 1ieneBoro KyouTa npu ynpabieHUN
e c) l3mepenue cocTosHUS

o d) Beixon u3 cynepno3unuu

I1K-7.3.1

[TpounTaiiTe BOnpoc 1 BbIOEpETE HECKOJIBKO IPABUIIbHBIX BApUAHTOB
OTBETA!

Kakne XAPaKTCPHUCTUKHU BaKHbI JJIA KBaHTOBOM ITaMsATH?

Bpewms korepeHTHOCTH
B03MOXHOCTP MHOTOPa30BOT0 YTEHUS
Pasmep sueiiku

MuyHUMaNIBHBIN YPOBEHb IEKOTE€PEHIIUN

B R N .

. Pabora B BbICOKHX TemmepaTypax

[IK-7.3.1

VYcTaHOBHUTE COOTBETCTBUE MEKY CEHCOPAMU M UX MPUHLUIIOM pabOTHI:

DJIeMeHT Hasnayenue
A. Hadamard 1. Co3nanue cynepno3uiuu
B. CNOT 2. [lepenyTeiBaHuE IByX KyOUTOB
C. Pauli-X 3. UuBepcust (anamor NOT)

[IK-7.3.1

Brinmmre HepocTaromuii TEPMUH B YTBEPKICHHUU:

KBanToBas MO3BOJIACT NIEpEAaBaTb KBAHTOBOC COCTOSAHNUE MCIKIY yI[aJ'IéHHBIMI/I
CHUCTCMaMMU.

[IK-7.3.1

Brnummre HenocTaronuii TEpMUH B YTBEPKICHUHN

OCHOBHOH IIPUHIOUIT KOPPEKUINHU KBAHTOBBIX OIIMOOK — KOAUPOBAHUC

[IK-7.3.1

JlaiiTe pa3BepHYTHIif OTBET C 00OCHOBAHHEM:

OObscHATE Mpo1ecc U3BJICYCHUA HH(bOpMaHI/IH M3 KBAHTOBOI'O pETUCTpPA U €ro OTINYINC
OT KJIACCHYCCKOTI'O YTCHHUS

[IK-7.3.1

JatiTe pa3BepHYyTHIN OTBET C 000CHOBAHUEM:

[IK-7.3.1




IIpuBeaure npumep NpUMEHEHUS KBAHTOBOW TEIETIOPTAL[MU B PACHPEACIEHHBIX
BBIYHMCIICHUSAX

10. | [la#iTe pa3BepHYTHIi OTBET C 00OCHOBAHUEM: [1K-7.3.1

Kak Bnusier nexorepeHIus Ha HaIEXHOCTb XPaHEHUs M TIepeladll KBaHTOBOM
urdopmanun?

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCUMUIUIMHE OOYYaIOUIMXCS 3a04HON (HOpPMBI
00yueHus1, IpeacTaBlIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX JSTambl (OpPMUPOBAHHMS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAII, pernmamMeHTHpPYIOUIMX MOPAJOK U HPOUEAYPY
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHOM aTTeCTalMi 00yJarOIIUXCs
'VAIL

11. Meroaudeckue yKa3aHus Uik 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Metoauueckre yka3zaHus s OOyYarOIIMXCS [0 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M sCHOE H3JI0KEHHE ydeOHOoro marepuana. Ha3HaueHue cOBpeMEHHON JEKIMM B
paMKax IUCHHUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
(byHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOro I103HAHMs, HOBEHMIIMX
JOCTUKEHUIN HaydyHOU Mblcau. B yueOHOM mporiecce JIEKIUs BBIIOJHSAET METO/I0JIOIMUECKYIO,
OpPraHU3alMOHHYI0 U MHGOPMALMOHHYIO (YHKUIMHU. JIEKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABIECHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € IPENoJaBaTeseM;

— pa3BuUTHE NOPOQPECCUOHANTBHO-JENOBBIX  KayecTB, JIIOOBM K  MpeaAMeTy M|
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOW PabOTHI;

— TIOJy4YyeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HAY4YUThCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIAECNATH IJIaBHBIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IMUYHBIX
bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOIO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.

JleKMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd ClIaloB U
WCIIOJIb30BAaHUWEM pa3/laTOYHOrO0 MaTepuaja IMpH IPOBEIEHUU KOPOTKHX AMCKycCUd 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK 0 JUCIUTUIMHE.

CrpykTypa npeaocraBieHus JEKIIHOHHOIO MaTepuaa:

Paznen 1. OcHOBBI KBaHTOBOM MH(OpMAIMK U cUCcTEM cOOpa JaHHbBIX

Tema 1.1. OcHOBBI KBaHTOBOW MH(OPMALIUK U KBAHTOBBIX COCTOSIHUM

KBaHTOBas cuctema U COCTOSIHUE: BEKTOP COCTOSIHUS, MaTpULa INIOTHOCTH

KyOwurt: onpenenenue, reomerpudeckas narepnpetarus (cdepa bioxa)




[TpunIMn cynepno3uiuu
N3mepenue v BEpOATHOCTHBIN XapaKTep pe3ysbTara
OcHOBHBIE NIOCTYJIaThl KBAHTOBON MEXaHUKH, IPUMEHHMBbIE K HH(OPMALIH

Tema 1.2. KBaHTOBBIE PETUCTPHI U JIOTUYECKHUE DIIEMEHTHI

MHOroKyOUTHBIE CUCTEMBI, TEH30PHOE ITPOU3BEIECHNE

KBaHTOBBIE perucTpsl: CTpyKTypa U GyHKIUU

OnnoxyOuTHbIe U ABYXKyOHuTHBIE reitel: Hadamard, Pauli-X, CNOT, SWAP
YHuBepcaabHble HAOOPBI TEHTOB

DEeMEHTHI KBAaHTOBBIX CXEM, YCIOBHBIE OIIEpALIUU

Tema 1.3. MeTo1bl KBAHTOBOT'O U3MEPEHUS U U3BJICUCHHS HH(POpMAIUU
IIponenypa usmepeHust B KBAHTOBOM MEXaHMKE

basuce n3mepenusi: computational, Bell u ap.

W3mepenue ¢ paspymeHreM 1 0e3 pa3pyleHus COCTOSHUS

Komnnarc BoHOBO#M QyHKINT

BeposTHOCTHBIN XapakTep CUMTHIBAHUS U CTaTHCTHYECKas 00paboTKa

Tema 1.4. KBantoBble nHTEpEHCH M TaTYUKH B CHCTEMaX cOOpa JaHHBIX
[TpuHIHITBI KBAHTOBO-KJIACCHYECKOT0 HHTEpdeiica

OnTHyeckue U CBEPXIPOBOAHUKOBBIC HHTEP(HEHCHI

CBs13b KBAHTOBBIX CEHCOPOB C PETUCTPAMH XPaHEHUS

[Tpumeps! 1aTuuKOB: POTOHHBIE, HOHHBIE, NV-1IEHTPBI

Posb nHTEpdEiicOB B KBAHTOBOM cOOpE JaHHBIX

Paznen 2. Ilepenava n 06paboTKa KBaHTOBOM HH(pOpMaUU
Tewma 2.1. KBaHTOBBIE KaHAJIbI U JINHUH CBSI3U

KBaHTOBBIE KOMMYHHMKAIIUU U TEICTIOPTAIUS

[Iporokon BB84, ucnonb3zoBanue 3anyTaHHbIX Nap
[TapameTpsl kaHaIa: MPOMYCKHAs CIIOCOOHOCTh, TOTEPH, IITYM
Ponb nmoBTOpUTENEH, MPOoOIEMBI MACIITAOUPYEMOCTH
[IpakTnueckue peanusanuu (ONTOBOJIOKHO, CITyTHUKH)

Tema 2.2. KBanToBas namsTh U XpaHeHUuEe HHPOPMAIIU
TpeboBaHMst K KBAHTOBOW MaMATH: KOTEPEHTHOCTb, BPEMsl JKU3HH
Tunsl puznuecKkux peanusanuii: HOHbI, aTOMBbI, CBEPXIIPOBOJHUKU
CrpyKTypa KBaHTOBOM IaMSITH: 3alIUCh, YAECPKAHUE, CUNThIBAaHHUE
XpaHeHNe U U3BJIEYEHUE COCTOSIHUM CYTIEPIIO3HIINN

Mertoabl cTabunu3anuu

Tema 2.3. 3amura KBaHTOBOI MH(OPMAIIMK U KOPPEKLIKS OLIHOOK
[Tpobnema nexorepeHun

ITpuHIMIIBI KBAHTOBOM KOPPEKIIUH OMNOOK: TPUKYOUTHBIN Ko, koJ [llopa
CpaBHEHME C KIACCHYECKON KOPpPEKIHEN

du3nuecKue U JOruYeckre KyOuThl

Ponp TOnonornyeckux Kog0B M KBAHTOBOM YCTOMYUBOCTH

Tema 2.4. MogenupoBaHie KBaHTOBBIX HH()OPMALIMOHHBIX CUCTEM
0630p s361K0B MoenupoBanus (Qiskit, Cirq, QuTiP)
[TocTpoeHnne cxem KBaHTOBBIX BHIYMCICHUI

CuMynsanus nepeiayu 1o KaHajly C IIyMOM

MoaenupoBaHH€e NIPOCTEUIINX CETEN



WuTepnperaiust pe3ynbTaToB U BU3yalu3alus

11.2. Metoauueckue yka3zaHUs JUisi OOyYalOMIUXCS IO TPOXOXKICHUIO MPAKTHUECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SBISACTCS OJHOW M3 OCHOBHBIX (DOpM OpraHm3aiuu y4eOHOTO
mpoliecca, 3aKJIF0YarOIIasCcs B BIOJHSHUH O0YYarOIIMMUCS T0JT PYKOBOJACTBOM IIPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1ENbI0 YCBOSHUS HAYYHO-TEOPETHYECKHX OCHOB YyUueOHOM
JTUCIUTIIIMHBI, PUOOPETEHUS] YMEHHUM U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITCIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI JIsl O0YYArOIIEToCs SBISCTCS MPUBUTHE O0YUAIOIIHMCS
YMEHUN 1 HAaBBIKOB MPAKTHYECKOU JIEATETLHOCTH 110 U3y4aeMOM JUCIUIUIMHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YYaOIUMCS IPAKTHUSCKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJeHHWe, pacIlpeHre M JeTajau3alus 3HAHWWA TMPU PEIICHUU
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHME HOBBIMM METOJaMH ¥ METOJUKaMU H3Y4YeHHUsS] KOHKPETHOH YyueOHOI
JIMCLUIUIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBIIIOJIHEHUS 3aJaHMIL;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUAYAIBbHON (Qopm
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYECKUX 3aAHITHH

Lenp mpakTHUeCKUX 3aHATUH — (HOpPMHpPOBAHHE Yy CTYACHTOB HABBHIKOB MPHUMEHEHHUS
TEOPETUYECKUX 3HAHUN Ha MPAKTHKE:

BBITIOJTHEHUS pacY€TOB MapaMeTPOB KBAaHTOBBIX MH()OPMALIMOHHBIX CUCTEM,

aHanmn3a paboThl KBAHTOBBIX T€HTOB, PETUCTPOB M KAHAJIOB,

MOJIETTUPOBAHUS CXeM cOOpa, XpaHEHUs U Tepeaur KBaHTOBOM HH(pOpMAaIIHH.

@opMaThl IPOBEICHHUS:

peleHue 3aja4d Ha JJOCKE WIN B TeTpaau (pacy€THas 4yacTh),

BBITTOJIHEHUE WHANBHYaIbHBIX U TPYIIIOBBIX 33/1aHUH,

MO/ICIMPOBAaHME B JOCTYITHBIX MHCTPYMEHTaX (110 COTJIaCOBAHMIO),

00CyXIeHHE Pe3yJIbTaTOB, pa300p TUIIOBBIX OMIMOOK U MPEACTABICHUE BHIBOJIOB.

TpeboBanust kK OpraHU3aLUu:

3aHSATHUS TIPOBOJISATCS B ayJAUTOPUH, OCHAIEHHON KOMIBIOTEpaMH (MM C BO3MOXKHOCTBIO
UCIIOJIb30BAaHUS IMYHBIX HOYTOYKOB),

pH HEOOXOJMMOCTH — JIOCTYN K MHTEPHETY Ul 3allyCKa KBaHTOBBIX CHMYIISITOPOB B
o0nake,

HCI0JIb30BaHNE NPE3EHTALMOHHBIX MAaTEPUAIIOB, IIA0JOHOB CXEM U CIIPABOYHBIX TAOJIHII.

OneHka paOoThl Ha 3aHATUN BKIIFOYALT:

aKTUBHOCTH Y4aCTHS,

KOPPEKTHOCTh pacu€TOB U JIOTUYHOCTh MOCTPOCHUS MOJIeNeld,

CIOCOOHOCTH OOBSICHUTD XOJ] PELICHUS U 3alllUTUTh pe3yibTar,

oopmieHne pe3ynbTaToOB B BUAE OTYETa WIM JAEMOHCTPALUMU MOAETH (IO 3aJaHMIO
npernojaBaTes).

11.3. Meroaudeckue ykazaHus UIsl OOYJaIONIMXCS 10 MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI



B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJaroNTUiCs BBIMOIHAET paboTy IO
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJABATENsI, HO 0€3 ero HemnocpeACTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHUS CaMOCTOSITENIBHONH padoThl, y oOyuaromierocs (Gopmupyercs
1esecoo0pa3Hoe IIaHupPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHCT-H/IBaeT BBICOKHUH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT TIOJYYUTh HABBIKH TOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

—  yueOHO-METOAMYECKHUI MaTepHal 1o JUCLUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcst
1o 32049HOM (hopme 0OydeHuUs).

11.4. Metoauyeckue yKazaHUS I OOYYarOmUXCS IO TPOXOXKIECHUIO TEKYIIEero
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEeAyCMaTpUBAaeT KOHTPOJb KadyecTBa 3HAHUI
00y4Jaromxcs, OCylIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OICHUBAHUS XO0J1a OCBOCHUS
TUCIHIIINHEL

Texywuit KOHMPOIL YCnesaemocmu nPoBOOUMCcs 8 hopme mecmupo8aHus

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXcCsl MO MPOXOXKICHUIO TTPOMEKYTOUHOM
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUMXCS  MPEAYyCMaTpUBAaEeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 3ader — 9T0 (opma OIEHKHU 3HAHUMU, MOTYUYEHHBIX OOYYArOIIMMCS B XOJI€ U3yUCHUS
y4eOHOM TUCIUTUTMHBI B LIEJIOM UJIM IPOMEXYTOUHas (IO OKOHYaHUU CEMECTpa) OIIeHKa 3HaHUN
00ydJaronMcs Mo OTIEIBHBIM pa3jeiaM AUCIUIUIMHBI C aTTECTAI[MOHHOW OLIEHKON «3aYyTeHO»
WJIU «HE 3a4TEHO».

Cucrema OLEHOK IpPH MPOBEACHUU MPOMEKYTOUHON aTTeCTallMM OCYIIECTBIISETCS B
cooTBeTcTBUU ¢ TpeboBanusimu [lomokennit «O TekymieM KOHTPOJIE YCIIEBA€MOCTH U
MPOMEXKYTOUHOHM artectanuu cTyaeHToB [ YAII, oOywarommxcss MO MOporpamMmbl BBICHIETO
obpazoBanusi» u «O MOIYJIbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHToB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceqaHus
Kadeapsl

Iommuce
3aB.

kadempoit






