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KBaHTOBas Teopusi MHopMauum
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. Kacheppa, oTBevarowan 3a peanmsauumio AUCLUUNIUHBI: LNMPOBbLIX TEXHOMNOMN

. CoctaBuTenu nporpammbi:

BopayHoB Cepren BuktopoBud, K. d.-M. H., AOLEHT

7. PekomenHpgoBaHa: HMC ®KH (npotokon Ne 3 ot 25.02.2022)

. Y4eOHbIN rog: 2025-2026 CemecTp: 8



9. Llenn n 3apgaum y4ye6HOM AUCLUUNNUHDI

LleJ'IbZ npenctaBnTb peleHne akTyalribHbIX 3afad no o6pa60TKe I/IHCbOpMaU,I/II/I KaK
pealibHble (*)I/I3I/I‘-IeCKI/Ie 3aa4un, OCHOBaHHbIE Ha NocTtynaTtax KBAHTOBOW MEXaHUKMU.

3agayun: aHann3 KBaHTOBbIX anropuTMmoB AnAa peweHna 3agad KJ'IaCCl/I(bI/IKaLI,I/II/I, NOUCKa,
OonTUMMN3aLUunn, a TakxKe NMNPoOTOKOJ10B AJ1A nepenadun KBaAHTOBOM I/IH(bOpMaLI,I/II/I.

10. MecTo y4ye6HOM AMCUMNNUHBLI B CTpyKType OOI:

HducumnnuHa oTHocUTCa K Yactm 6noka b1, dopmmpyemon yvacTHukamyn obpasoBaTernbHbIX
OTHOLWeEHMN (gucumnnnHa no Bbibopy). [ns ycnewHoro OCBOEHUS OUCUMMANHBI HEeOBXoanMo
npeaBapuTenbHOE W3yYeHWe Ccrneayrlmnx pasgenoB MaTemMaTukm U U3UKWU:  NIMHeNHas
anrebpa; matemaTMyeck1in aHanua.

11. Tlnanupyemble pe3ynbTaThl OOyYEHHMS IO JAWCHUIUIMHE/MOAYJIO (3HAHMS, YMEHHWS, HaBBIKH), COOTHECEHHBIC C
IUTAHUPYEMBIMH pe3yJIbTaTaMH OCBOEHHSI 00pa30BaTeIbHOW MPOrpaMMBbl (KOMITETEHIIMSIMI ) M HHANKATOPaMHU MX JTOCTHXCHUSL:

Koga HasBaHne komneTeHumm Koa(bl) WNugukaTop(bl) Mnaupyemele pesynbatel

0byyeHus

MK-1 CnocobeH MK-1.1 O6napaeTt 6a3oBbIMMK 3HaTb: OCHOBHbIE MOHATUS
OeMOHCTpupoBaTh 3HaHUAMMU, NONYYEHHbIMU | KBAHTOBbLIX BbIYUCIEHNIA.
6a3oBble 3HaHUS B obnactu
MaTeMaTU4eCcKnx u MaTeMaTU4eckux n (unu)
€CTECTBEHHbIX HayK, €CTECTBEHHbIX HaykK,

OCHOB nporpamMmMupoBaHus u
NporpamMmMupoBaHus v VMHOPMALIMOHHBIX
MHGOPMALIMOHHbIX TEXHOMOormm
TEXHOMOrnN.

MK-1 CnocobeH MK-1.2 YMeeT HaxoauThb, YMeTb: hopMynumpoBaTth
OEeMOHCTpUpoBaTh dopmynmnpoBaTb 1 npvKNagHyto 3agavy B
HasoBble 3HaHWA pewaTb CTaHAapTHbIE opmanmame KBaHTOBbIX
MaTeMaTU4eCKnX u 3agayun B cobcTBEHHON anropuTMOB U KBAHTOBbLIX CXEM.
€CTECTBEHHbIX HayK, Hay4HO-

OCHOB nccrieqoBaTenbCKon
nporpaMMmpoBaHus n 0edATenbHoCTU B
NHOPMALIMOHHBIX MaTeMaTuKe U
TEXHOJSOIMMN. MHdopMaTUKE

MK-1 CnocobeH MK-1.3 VimeeT npakTnyeckuin BnageTb: HaBblkaMy paboThbl ¢
OEeMOHCTpUpoBaTh OnMbIT HAay4YHO- BubnuoTekamm KBaHTOBbIX
6a3oBble 3HaHUSA nccrnegoBaTenbCKon BbIYMCIEHUN.
MaTemMaTn4eckux u OesiTenbHOCTH B
€CTECTBEHHbIX HayK, MaTeMaTuke n
OCHOB WHdopmaTmke
NporpaMMmnpoBaHus n
NHMOPMALIMOHHbIX
TEXHOMOIMN.

MK-5 CnocobeH yyacTBoBaTb MK-5.1 3HaeT OCHOBHble 3HaTtb: Mogenb kybuta, mogenb
B pa3paboTke cTaHaapTbl, HOPMbI U KBaHTOBOW CXEMbI.
TEXHUYECKOW npasuna paspaboTku
OOKyMeHTaumm TEXHUYECKOM
nporpamMmmHbIxX OOKyMeHTaumm
NPOAYKTOB U NporpamMmHbIX NPOAYKTOB
NporpamMmmHbIxX ¥ NPOrpaMMHbIX
KOMMJIEKCOB KOMMJIEKCOB

MK-5 CnocobeH y4acTBoBaTb MK-5.2 YMeeT ucnonb3oBaTb NX YMeTb: peanu3oBaTb KBAHTOBbIN
B pa3paboTke npu NOAroToBKe anropuTtm B popme KBaHTOBOW
TEXHUYECKOWN TEXHUYECKOWN CXeMbil.

OOKyMeHTauum OOKyMeHTauum
NPOrpaMmHbIX NporpaMMHbIX NPOAYKTOB




NPOAYKTOB U
nporpaMMHbIX
KOMMJIEKCOB

MK-5 CnocobeH yyacTBoBaTh MK-5.3 VimeeT npakTnyeckui BnageTb: HaBblkaMy paboThbl ¢
B pa3paboTke OnNbIT MOArOTOBKM BubnuoTekamm KBaHTOBbIX
TEXHUYECKON TEXHUYECKON BbIYNCIIEHUN.
OOKyMeHTaumm OOKyMeHTaumm
nporpamMmmHbIxX
NPOAYKTOB U
nporpamMmmHbIxX
KOMMJIEKCOB
12. O6bem AMCUMNNUHBI B 3a4€THbIX eanHuLax/yac. — 2/72.
dopmMa NpPoMeXyTOYHOM aTTecTauum 8 ceMecTp — 3a4€T.
13. TpyaoeMkocTb NO BUAam y4ye6Hon paboTbl
TpyaoemMKoCcTb
Bug y4ebHom paboThl Bcero Mo cemecTtpam
8 cem.
AyanTopHbIE 3aHATUSA 24 24
nekuum 12 12
B TOM YMCheE: npakTnyeckme
nabopartopHble 12 12
CamocTosaTenbHas pabora 48 48
3aver
WToro: 72 72

13.1. CopepaHue ANCUUNITUHbI

Peanunsauyus
pasgena
HanmeHoBaHwve pasgena OVCUMMIINHBI C
Ne n/n CogepxaHve pasgena gUCLUNINHLI
ONCUMMITNHBI NMOMOLLbIO
OHMNanH-Kypca,
QYMK*
1. Nlekumn
1.1 MocTynaTbl KBQHTOBOW OcHoOBHble NOHATUA, 0603HaYEHMSs, NOCTyNaThI, https://
MEeXaHUKn HepaBeHcTBa benna, onepaTop NNOTHOCTMK. edu.vsu.ru/enrol/
index.php?
id=25774
1.2 Mopenb kBaHTOBOM cxeMbl | Jlorudeckne anemeHTbl (rertbl). OgHOKYOUTOBLIE U https://
ABYXKy6UTOBbIE renThl. [pUMepbl KBAHTOBbIX edu.vsu.ru/enrol/
anroputMmoB. Peanunsaums KBaHTOBbIX CXEM C index.php?
MCMonb3oBaHMEM MOAYNSA id=25774
Qiskit.
1.3 3OnemMeHTbl KBaHTOBOM KeaHTOBOe  pacnpepenenue  knwouven.  [pumepsl | https://
Kpuntorpacdum KBaHTOBbIX NPOTOKOSOB. edu.vsu.ru/enrol/
index.php?
id=25774
1.4 OHTponMa un  uHdopmaumnsa. ISHTponus LeHHoHa wn | https://
OcHoBBbI KBAHTOBOM aHTpOonuA oH HenmaHa. PasnuyeHne kBaHTOBLIX | edu.vsu.ru/enrol/
Teopun nHpopmaumn COCTOSIHUA. index.php?
id=25774
2. MpaKkTnyeckne 3aHATUA
2.1 | Mopgenb kBaHTOBOM cxeMbl | Jlornueckue anemeHTbl (reiiTbl). OgHOKY6UTOBbIE U | https:/




OBYXKYyOuTOBbIE renTbl. MpumMepbl KBAHTOBbIX edu.vsu.ru/enrol/
anroputmoB. Peanusaums KBAaHTOBbIX CXEM C index.php?
ncnonb3oBaHnem moayns Qiskit. id=25774
2.2 OnemMeHTbl KBaHTOBOW KBaHTOBOE  pacnpedeneHne  Kro4ven. Mpumepsl | https://
Kpuntorpadun KBAHTOBbIX MPOTOKOSIOB. edu.vsu.ru/enrol/
index.php?
id=25774
2.3 OcCHOBbI KBAHTOBOM OHTponua n uHdopmaumsa. IHTponus LleHHoHa u | https://
Teopun nHopmaumm aHTponua oOH HenmaHa. PasnuyeHne KBaHTOBLIX | edu.vsu.ru/enrol/
COCTOSIHUIA. index.php?
id=25774

13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Buapbl 3aHATUIA (KONWUYECTBO YacoB)

Ne HavmeHoBaHue Tembl CamocTosTensnas

n/n | (pasgena) gucunnnuHel | flekuun MpakTuyeckue | JlabopaTopHble pabora Bcero

1 MocTynaTbl KBAHTOBOW o i 0 10 12
MEeXaHUKn

5 Mogaenb kBaHTOBOW 5 ) 4 10 16
CXEMBbI

3 OnemMeHTbl KBAHTOBOW 4 i 4 12 20
KpunTorpacum

4 OcCHOBbI KBAHTOBOM 4 ) 4 16 24
Teopuu UHopmaumm
Utoro: 12 0 12 48 72

14. MeTogn4yeckmne ykasaHua ansa ody4varowmxcsa no 0CBOSHUIO AUCLUNIIUHDI:

OcBoeHue gucumnnnnHbl CKnagbliBaeTca N3 ayanTtopHon paboThl (y4ebHOM AeaTeNnbHOCTMH,
BbIMOSIHAEMOM NO4 PYKOBOACTBOM MpenogasaTensi) M BHeayguTOpHOW paboTbl (yyebHou
AeATenbHOCTU, peanuayemon oby4arowmnmMca CaMoCTOATENBHO).

AyaouTtopHaga paboTa cocTouT 13 paboTbl HA NEKUMSX U BbINOSTHEHUSA NPAaKTUYECKUX (Mnn
nabopaTtopHbiX) 3agaHun B OObEME, nNpedyCMOTPEHHOM Yy4ebHbIM nnaHom. Jlekums
npeactaendetr cobon nocrnegoBaTenibHOE W CUCTEMATUYECKOe U3noXeHue y4ebHoro
MaTtepuana, HanpaBfleHHOE€ Ha 3HaKOMCTBO OOy4valoWmUXcsa C OCHOBHbIMW MOHATUSMWU W
TEOpPEeTUYECKMMN MONOXKEHNAMN N3yH4aeMon AUCLMNIMHBIL. JIEKUMOHHbIE 3aHATUS DOPMUPYIOT
Gazy pgna npaktnyecknx (UM nabopaTtopHbIX) 3aHATUA, Ha KOTOPbIX MOfyYeHHble
TEOpeTUYECKNE 3HaAHUA MNPUMEHSAIOTCA ANA PeLlleHMs KOHKPETHbIX MNPaKTUYeCcKnX 3agaud.
Obyyvaowmmca ans  yCnewHoro OCBOEHUS OUCUMNIIMHBI PEKOMEHOYETCS BEeCTU KOHCNEeKT
NeKUnn n npakTndeckux (nabopaTopHbIX) 3aHATUN.

CamocTosaTenbHasa paboTa npegnonaraeT yrinybnéHHoe n3yvyeHne oTAenbHbIX pasaenos
ANCUMNIIMHBI C UCMOMNb30BaHNEM NUTEpPaTypbl, PEKOMEHAO0BAHHOW npenogaBaTtenemM, a Takke
KOHCNEKTOB NeKkuun, npe3eHTauMoHHbIM MaTtepuanom (MpyY  Hanmuyamn) U KOHCMNEKTOB
npakTnyecknx (nabopaTtopHbix) 3aHATUI. B kayecTBe nnaHa gnsi camoctosiTenbHOW paboTbl
MOXeT ObITb ucnonb3oBaH pasgen 13.1 HacToswen paboden nporpammbl, B KOTOPOM
3admMKkcnpoBaHbl pasgensl AUCUMNAWHBI U UX cogepxaHue. B pasgene 13.2 pabouen
nporpaMmmbl onpefensdeTcs KofMyecTBO 4acoB, OTBOAUMMOE Ha CaMOCTOATENbHYK paboTy no
Kaxgomy pasgeny AucuunivHbl. bonbluee KOnMYecTBO YacoB Ha CaMOCTOSATENbHYK paboTty
OTBOAUTCSA Ha Haubonee TpyaHble pasgesibl AUCUMNANHBL. [N caMoCTOSATENbHOrO U3ydYeHus
OTAENbHbIX pa3genoB AMCUUNMNHBI UCNOMb3YeTCa NepedeHb nuTepaTypbl U APYrnX pecypcos,
nepeyvncrieHHblx B NyHKTax 15 n 16 HacToswen paboyen nporpammei.

YCnewHoCTb OCBOEHUSA OUCUMMANHBI ONpeaenseTca CUCTEMATUYHOCTbIO U rNyBGuMHON
ayauToOpHOM M BHeayauTopHOM paboTbl obyyatoLerocs.




|_|pl/l ncnonb3oBaHMnM AOUCTAHLUUMOHHBbIX 06pa3OBaTeJ'IbeIX TEXHOMOrMMN U QNIEKTPOHHOIo
o6yqu|/|;| BbIMOJIHATL BCE€ YKa3aHud npeno,anaTeneﬁ, BOBpPEMA NOAKIMKOYATBCA K online
3aHATMAM, OTBETCTBEHHO NOAXOAUTb K 3a4aHNAM A5si CAMOCTOATENbHOMN p860TbI.

15. lNepeyeHb OCHOBHOW W AOMNOSNIHUTENBLHOW INUTepaTypbl, PECYypCoOB WHTEPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIVHbI

a) oCHOBHasi nuTeparypa:

Ne n/n McTouHuk

BopayHos, C.B. KeaHToBble Bbluucrnenus / C.B. bopayHos, C.[. KypranuH. - CaHkT-lNetepbypr : BXB-
1 MeTepbypr, 2022. — (Cepusi: YuebHasa nutepartypa ans By3os). — ISBN 978-5-9775-6853-1. —
URL:https://elibrary.ru/item.asp?id=48223083

BbicokonpounssoanTernbHble BbIMUCTIUTENBHBIE CUCTEMBI U KBaHTOBasi 06paboTka nHdopmaumm :
yyebHoe nocobue / B. ®. Nysuk, C. M. lNywaHckui, E. B. NlanyHuoea, B. C. MNMotanos. — PocToB-Ha-
Hony : OOV, 2021. — 202 c. — ISBN 978-5-9275-3787-7. — TekCT : aneKTpoHHbIN // JlaHb :
3NeKTpoHHO-6nbnmnoteyHasa cuctema. — URL: https://e.lanbook.com/book/195351

0) gononHuTeneHasa nuTeparypa:

Ne n/n MCTOYHMK
KeaHTOBas Teopus : yuebHoe nocobue. — BopoHex : BI'Y, 2016 — Yactb | — 2016. — 107 ¢c. —
1 TeKCT : aneKTPOoHHbIN // J1aHb : 3anekTpoHHO-6ubnuoTeyHas cuctema. — URL:

https://e.lanbook.com/book/165306

KeaHToBas Teopus. Kypc nekumn : yuebHoe nocobue / . B. KonbituH, A. C. KopHes, H. J1. MaHakos,

2 M. B. ®ponos. — BopoHex : BI'Y, 2014 — Yactb 2 — 2014. — 76 ¢. — TeKCT : aneKTPOHHbIN // J1aHb :
3NeKTPOoHHO-6MbnnoTteyHas cuctema. — URL: https://e.lanbook.com/book/357362

KesaHToBas Teopusi. Kypc nekumn : yyebHoe nocobue / N. B. KonbiTuH, A. C. KopHes, H. J1. MaHakos,

3 M. B. ®ponos. — BopoHex : BI'Y, 2015 — Yactb 3 — 2015. — 85 ¢. — TeKcT : anekTpOHHbIN // J1aHb :
3NEeKTPOHHO-0nbnmnoTteyHas cuctema. — URL: https://e.lanbook.com/book/356462

B) MHCPOPMALIMOHHBIE 3NEKTPOHHO-00pasoBaTenbHble pecypchl (oduLlmanbHble pecypcbl UHTEPHET):
Ne n/n Pecypc
1 3HB BI'Y: https://lib.vsu.ru/
OneKTpoHHO-6MbnnoTeyHas cuctema "YHmBepcutetckas ombnmoteka online": http://biblioclub.ru/
3 OneKTpoHHO-6MbnnoTeyHas cuctema "flaHb": hitps://e.lanbook.com/

16. NMepeyeHb yue6HO-MeTOANYECKOro o6ecneyeHns 4N camocTosATeNIbHOU paboThbl

Ne n/n MCTOYHMK

BbicokonponssoanTernbHble BblYUCIIUTENbHbBIE CUCTEMBI U KBaHTOBas obpaboTka nHdopmaumm :
yyebHoe nocobue / B. ®. Nysuk, C. M. lNywaHckui, E. B. JlanyHuosa, B. C. NoTtanos. — PocTtoB-Ha-[oHy
- FODY, 2021. — 202 c. — ISBN 978-5-9275-3787-7. — TekcT : aNeKTpOHHbIN // JlaHb : 3NeKTPOHHO-
oubnuoteyvHas cuctema. — URL: https://e.lanbook.com/book/195351

17. OOpasoBaTenbHble TEXHONMOMMU, UCMNonb3yemMble nNpu peanusauum Yy4ebHoMn
OUCUMNIINHBI, BKMOYass AUCTaHUMOHHble obOpa3oBaTenbHble TexHonorum (AOT,
3neKTpoHHoe obyyeHue (30), cmewaHHOe OGy4eHune):

Mpy peanusaunn AUCLMNIMHBI MOTYT UCMOMb30BaTbCA TEXHOMOMMMN 3NEKTPOHHOIO 0ByYeHus u
AVNCTaHUMOHHbIE 0Gpa3oBaTerNbHble TEXHOMOMMM Ha Gase nopTtana edu.vsu.ru, a Takke gpyrue
[AOCTYNHblE pecypcbl ceTu VIHTepHeT.

18. MaTepnanbHO-TeEXHUYECKOe obecnevyeHne AUCLUUNIUHbI:


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

Ayantopusa ons NEKUMOHHbIX 3aHATUIA: MyNbTUMEeOMa-NPOEeKTop, 3KpaH ANsi NPOoeKTopa, KOM-
nbloTep C BbIxogoM B ceTb «MHTepHeT». CneumanunampoBaHHaa mebenb (CTonbl y4eHnYeckne,
cTynbs, gocka). NMporpammHoe obecnedeHune: LibreOffice v.5-7, nporpamma gns npocmoTtpa
dannos popmata pdf, 6paysep.

KomnbloTepHbIA  Knacc:  chneunanuManpoBaHHasi Mebenb, nepcoHanbHble  KOMMbOTEpb!,
MYNbTUMEOUHBIA NPOEKTOP, 3KPaH.

MO: OC Windows v.7, 8, 10, UHTepnpeTaTop sa3bika CPython, auctpnbytme Anaconda, IDE
PyCharm, pegaktop Jupiter.

19. OueHouYHbIe cpeAcTBa ANisl NPOBEeAEHUA TEKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsigoK  OUEHKM  OCBOEHMSI  obyvawwmmucss  ydebHOro  MaTepuana  onpegensietcs
coaepxaHNeM crieayLnx pasaenos ANCUUNINHBIL:

HanmeHoBaHune MHugukaTopsbl
Ne KomneTteH
/n pasgena aucumnivHbl oy OOCTUXKEHNS OueHo4Hble cpeacTBa
(mogyns) KOMNeTEHUMMN
1. | Paspenbl 1-4 MK-1 I'IK-1r.]1K,_I1'II§-1 2, NaBopaTopHble paboTsi
o | Paspenti 1-4 MK-5 HK'Sr'ﬂK’_g]Ié'S'Z’ Na6opaTopHble paboTsi
MpomexyToyHasa aTTecTaums M .
. NCbMEHHBbI OMpoc
dopma KOHTpONsa — 3a4éT

20. TunoBble oOLEHOYHbIE cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpegensroLwue
npoueaypbl oLeHUBaHUSA

20.1. TeKyWwnin KOHTPOJIb YCNeBaeMoCcTu

KoHTponb ycneBaeMoCTu Mo OUCLMMNIIMHE OCYLLECTBASETCA C NMOMOLLLI0 NTabopaTopHbIX
pabor.

TunoBble 3agaHnA ANA nabopaTopHbIX paboTt

Na6opatopHasn pabota Ne 1
«COCTOSIHNA U N3MEpPEHNA B KBaHTOBOW Teopun nHgpopmaumuny

Lenb paGoTbl: M3y4ynTb OCHOBHblE CMNOCOGLI 3afaHMsA COCTOSIHUS KBaHTOBbLIX CUCTEM W Mpoueaypy
N3MepeHns B KBAHTOBOW TEOpUM.

TpeboBaHus K BbINOMHEHUIO PaboTbl: oOOyvalLMecs [AOMKHbI COCTaBUTb MNPOrpPaMMHbIN  KOA,
BM3yanuaupytowmnn cepy bnoxa n 6asncHeix coctosHui |0>, |1>, |[+>, |->; BbINONHUTL MOAENMpOBaHMe
npoueaypbl U3MepeHnst Hag yka3aHHbIMU COCTOSHUSIMMN.

KpuTepuun oueHKU: AN MOMyYeHWs OLEHKU «3a4TeHO» HeobXoAMMO MokasaTb BbICOKMN YpPOBEHb
BrnageHns TeopeTuyeckum MaTepuanoMm, ymeTb OObACHWUTb NPUHLMN paboTbl HANUCAHHOW MPOrpamMMbl,
BEPHO OTBETUTb Ha AOMONHUTENbHbIE BOMNPOCHI.

3apaHue: co3gatb KBAHTOBbLIA PErMcCTp C NMOMOLLbIO OAHOro Kybuta, BudyanuanposaTb cdepy bnoxa
ans 6asncHbix coctosiHmi |0>, [1>, |+>, |->; BbINONHUTL MOAENUPOBAHWE MpPOLEAypPbl U3MEPEHNA Haf
yKa3aHHbIMU COCTOSTHUSIMU.



Na6opatopHas pabota Ne 2
«Onepartopbl B KBAHTOBOM Teopun MHopmaummny

Lenb paboTbl: M3yuuTb MeETOAbl 3agaHUs OnepaTopoB B KBAHTOBOW TeOpuM WHOpMaUMM U KX
OCHOBHbIE CBOWCTBA.

Tpeb6oBaHUA K BbINOSIHEHMIO PabOTbl: 00yyaloLlIMecss OOMMKHbI COCTaBUTb MPOrPaMMHbIA Kog Ans
paboTbl C MATPUYHbIM NPeaCTaBAEHNEM SPMUTOBBIX U YHUTAPHbIX ONepaTopoB.

Kputepun oOuLeHKU: Ona MNOfyvYeHUs OLEHKM «3a4TeHO» HeobXoaMmOo nokasaTb BbICOKUA YpPOBEHb
BNageHus TeopeTU4ecknm Matepuanom, ymeTb O6bACHUTb NpuMHUMM paboTbl HANMCAHHOW MPOrpamMmsl,
BEPHO OTBETUTb Ha AONOSHUTESNbHbIE BONPOCHI.

3apaHue: Matpuua H 3agaetca nepeuncnerHnem anemeHtoB H = np.array([[0, -1j], [1j, 0]]). Beluncnute
$eMiH}$ nBymsa cnocoGamu: cornacHo onpedeneHvuio B Buae CyMMbl psiga v ¢ nomoubto SciPy.
Aensetca nm H spmuToBOonm Matpuuen? HAsnsetcsa nm iH spmuToBOM Matpuuen? Bblumucnute
cobCTBEHHbIE 3HAYEHUS U COOCTBEHHLIE BEKTOPLI onepaTtopa H.

Na6opaTtopHasa pabora Ne 3
«DQHTpPONMA KBAaHTOBOW CUCTEMbI»

Llenb paboTbl: M3y4nTb NMOHATME 3HTPOMMM KBAHTOBOW CUCTEMbI, €€ OCHOBHbIE CBONCTBA M METOAbI €€
OLIEHKM.

Tpe6oBaHUs K BbINOMHEHUI PaboTbl: 00yyarLMecss OOMKHbI COCTaBUTb NPOrpamMHbIA Kog Ans
OLIEHKM Mepbl HEONPEAEeNeHHOCTN KBaHTOBOW CUCTEMBI.

Kputepun oOuEeHKU: ONns NONyYeHWs OLEHKM «3a4TeHO» HeobXoaMMO rMokasaTb BbICOKMIA YPOBEHb
BrafileHNsi TeOpPEeTUYECKUM MaTepuarnioM, yMeTb OObSICHUTb NPUHLMN paboTbl HANMCaHHOW NPOorpammel,
BEPHO OTBETUTb Ha JOMNOMHUTENbHbLIE BOMPOCHI.

3apaHue: Ecnu cuctema 3apgaHa matpuuen nnotHoctu $\rho$, TO aHTponus doH HeirmaHa
BblumcnseTca no dopmyne: $$ S = -Tr(\rho\log_2\rho).$$ Hanmwmute dyHKUMK, KOTOpPbLIE NO 3a4aHHON B
danne input.txt maTpuue nMNOTHOCTM BbluMCNAT SHTponuio ¢doH Helmana $S(\rho)$, nuHelHywo
aHtpornio $S_{L}(\rho)$, aHTponuio Perbn $S \alpha(\rho)$. MposepbTe paboTy 3TMX GYHKUMIA Ha
YMCMEHHbIX Mpumepax. MoryT nu Tpu NepeudncrieHHbIX Bblille Befn4YMHbl OblTb paBHbIMU? [lonapHo
paBHbIMN? Ecnun ga, TO BbISICHWUTE, MPU KaKMX YCMOBUSIX 3TO AOCTUraeTcs, a ecrnin HeT - obbsacHuTe,
noyemy.

20.2. NpomexyToyHas aTrecTtayms

MNpomexyToyHas aTTecTaumsi Mo AUCUMNNMHE OCYLLECTBASETCS C MOMOLLbH CneayoLwmx
OLIEHOYHbIX CPEACTB: NepeyeHb BOMPOCOB K 3K3aMeHY.

MepeyeHb BONpPOCOB AN NMCbLMEHHOro onpoca

[MocTynaTbl KBAHTOBOW MEXaHUKK
OnepaTtop NNOTHOCTH
HepaBeHcTBa benna

Moaenb KBaHTOBOW CXeMbl

[ByxkybuTOBbBIE ONEpaLunn

o s~ wdh -

[MpoTokonbl KBAHTOBOM Nepeaavn NHGPOpPMaLnm



7. 3apava bepHwTenHa-Basnpanu

8. 3apava [Jownua. Anroputm LJown4va n [1>xo3bl
9. Anroputm CarnMmoHa

10. KesaHTOBOE NpeobpasoBaHne Pypbe

11. KBaHTOBOE OueHMBaHWe dasbl

12. 3agayva HaxoxaeHust nopsagka

13. Anroputm Wopa

14. Anroputm NpoBepa

15. Qiskit n kBAHTOBbIE BbIYNCIEHUSA

16. KBaHTOBbIE CXEMbI MCMpaBNeHUs oWNBoK
17. ®a3oBble OLWmnbKM

18. MpuHUMNBLI KBAHTOBOW KpunTorpacum

19. KBaHTOBOE pacnpeneneHume Knoyemn

20. QHTpONMA N NHopmMaums

21. QHTponua poH HenmaHa

22. OnTumManbHoe pasfiMyeHne KBaHTOBbIX COCTOSIHUN
23. OHTponua PeHbW. JInHenHasa aHTponuS.
24. 'paHnuya Xoneso.

25. KBaHTOBbIe KaHarbl CBA3MW.

[ns oueHuBaHMs pe3ynbTaToB 06yquM;| Ha 3a4€Te WCMOSb3YHTCH ONEHKH: «3aYTEHO» U «HE
3a4TEHOY.

YpoBeHb
KpuTepum oueHnBaHnsa KOMMNETEHLNI cchopmmpoBaHH LLikana oueHok
ocTH
KOMMEeTeHUnn
CchopmupoBaHHbIe 3HaHMS OCHOBHbIX MOHATUI, ONPeAeNeHNi 1
TeopeM, U3yyaemblx B Kypce, BO3MOXHO C 3aTPyAHEHUAMU Npu MoporoBebin 3a4TeHo
BOCMNpOM3BESEeHUN. YPOBEHb
OOyvatoLwmncsa AEMOHCTPUPYET OTPbIBOYHbIE 3HAHUSA (NTMBO NX
OTCYTCTBME) OCHOBHbIX MOHATUI, ONpeaeneHnin n TEOPEM, H
- € 3a4TeHo

NCMnonb3yembix B Kypce.




