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JOBY30BCKOI IOAT0TOBKE
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PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: KBaHTOBBIE BEIUMCICHUS
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
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nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocraBui: JLE. ®ennukun, kaH7. Qu3.-Mar. HayK, JOUEHT

[Iporpamma obcyxieHa Ha 3acefanuu kadenpsl Teoperudeckoi puszuku um. JI.JI. Jlannay 23.05.2020



AHHOTANMA

Ilenpro mpencTaBiIseMoOro Kypca sIBASeTCS BBEICHHME CIyliaTelaed B 00JacTh KBAHTOBBIX BBIUYMCICHHH.
[IpenBapuTenbHOE 3HAKOMCTBO C KBAaHTOBOM MH(OPMATUKOW HE MPEIoaraeTcs, Bce He0OXOAUMbIE MOHATHUS

OynyT

BBOJHUTHCS B paMKax Kypca IO Mepe M3JIokeHHs Marepuana. OT ciaymiareneil oxupaercs 0a3zoBoe

3HaHUE OCHOB JIMHEHHOM anreOpsl (JIMHEHHbIE BEKTOPHBIE IPOCTPAHCTBA, COOCTBEHHBIE 3HAYCHUS U BEKTOPA,
nepeMHOXeHe MaTpull). ByayT onpeneneHbl KBaHTOBbIH OWT, KBAHTOBBINM ONEpaIliK, KBAHTOBBIA PETUCTP, U,
HAKOHEIl, HEKOTOpPHIE INPAKTHUYECKH IIOJIE3HbIE KBAaHTOBBIE AJITOPUTMBI, JAEMOHCTPUPYIOLINE KBAaHTOBBIC
[IPEUMYILECTBA HaJl KJIIACCUYECKUMU aJITOpUTMA.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

Jlate cTyneHTaM 3HaHWs, HEOOXOIWMBIC JUIS OMHCAHUS PAa3IMYHBIX SIBICHUA B CIIOXHBIX OOBEKTaX
KBaHTOBOUM MH(GOPMATHKU METOJAMHU TEOPETHIECCKON (DU3UKH, METOBI IIOCTPOCHUS COOTBETCTBYIOIITUX
MaTeMaTU4YeCcKUX MOJENIel, MOKa3aTh COOTBETCTBHE CHCTEMBI IOCTYJIATOB, IOJOXEHHBIX B OCHOBY
TEOpUH KBAHTOBOM  00paboTku wWH(pOpMamMu B  CIOKHBIX  CHCTEMax, CYyIIECTBYIOITUM
AKCTICPUMEHTAILHBIM JIAHHBIM, YTO TIO3BOJISIET CYHUTaTh TEOPHIO JOCTOBEpHOW B o0Omactu eé
NPUMEHUMOCTH. J[aThb HaBBIKK, IMO3BOJSIOIIME MOHSITh, KAK aJCKBATHOCTb TEOPETUUYECKOM MOIENIU
COOTBETCTBYIOIIICH JIMHAMHKE KBAHTOBBIX HWH(DOPMAIMOHHBIX CHCTEM, TaK M €€ Mpenenbl
NPUMEHUMOCTH.

33]13‘[]([ JAUCHUIIINHBI

° I/I3y‘leHI/IC MATCMAaTUYCCKOT'O allrapara TCOpuu KBaHTOBOM I/IH(I)OpMaLII/II/I OTKPBITBIX CUCTCM;

¢ HU3YUYCHHUC MCTOAOB PCHICHUSA 3aJa4 ONIPCACICHUA NTUHAMUKHN KBaHTOBOM HH(bOpMaHPIPI;

° HU3yUYCHUC MCTOHNOB ONHWCAHUA W KOJUYCCTBCHHOI'O OLICHUBAHUSA ypOBHCfI ACKOTCPCHTHOCTH
KBaHTOBBIX PCTUCTPOB, B3aI/IMOZ[eI\/'ICTByI-OH_II/IX C BHCIIHUMH KBaAHTOBBIMU O6’beKTaMI/I;

® OBJIaICHUEC CTYACHTaAaMU MCTOAAMH KBaHTOBOM I/IH(i)OpMaTI/IKI/I JJIA OIMMCaHUsA CBOICTB pas3InIHbIX
KOHKPCTHBIX OTKPBITHIX KBAHTOBBIX BBIYHCIIUTCIbHBIX CUCTCM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[HﬁI

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETB:

- OCHOBHEIE MPUHIHUIBI OMMCAHUA OTKPBITBIX KBAHTOBBIX CUCTCM;,

- OCHOBHBIC ITPUHIUIIBI OIMCAHUA ITPOLECCa JEKOTCPEHTHOCTU KBAHTOBOI'O KOMIIBIOTEPA,

- OCHOBHBIC ITPUHIHUIIBI TCOPUU MCPBI JCKOTCPCHTHOCTU MHOFOKYGI/ITOBLIX KBAaHTOBBIX PCTUCTPOB;

- OCHOBHBIC IIPUHIUIIBI TCOpUHn OTKPBITBIX KBaHTOBBIX CHUCTEM MMPUMCHUTECIIBHO K
MMOJIYIIPOBOJAHUKOBBIM KBAHTOBbBIM ouram.

- HaxoauTe mMHAMUKY COCTOSIHHSI KBAHTOBBIX OUTOB, B3aUMOACHCTBYIOIINX C OKPYKEHHEM;

- BBIOMpaTh MOAXOJSIIME CIOCOOBI ONHMCAHWS HEYHUTAPHOW KBAaHTOBOW IMHAMHUKH COCTOSHHS
KBaHTOBOT'O PETHCTPA;

- HaXOJWTh ONTHUMAaJbHBIC CIIOCOOBI TPOBEJCHHUS KBAaHTOBOW 00paboTku wuHGOpMAMK IS
KOHKPETHBIX TBEPIOTEILHBIX KBAHTOBBIX OUTOB.

BJIAJIETh:

- MerogaMu BBIYUCICHHS MaTpPHUIBI TUIOTHOCTH KBAaHTOBBIX OWTOB, B3aMMOACHCTBYIOLIMX C
OKpY>KECHHEM;

- OCHOBHBIMH METOJaMH MAaTEeMaTH4YECKOTO alapara OTKPBITHIX KBAHTOBBIX CHCTEM;

- METOJaMH OTIPEJIeNICHUS YPOBHSI JIEKOTEPEHTHOCTH TBEPAOTEIbHBIX KBAHTOBBIX KOMIIBIOTEPOB.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| BBI‘II/ICJIPITCJILHI:{E pecypcsl U IIpelelibl ) ) 3
BBIYMCIIUTEIBHON MOIITHOCTH
2 CTpyKTypa KBaHTOBOTO KOMITBIOTEPA 3 3 4
3 KBanTOBBII peructp. MarpuuHblii  BUA 2 > 3
KBAaHTOBBIX Ollepanuit
4 KBantoBbie onepanuu. YHHBEpCaTbHBIHI ) ’ 4
Ha0Op KBaHTOBBIX OINepanui
5 KBaHTOBBIE CXEMBI 2 2 3
6 KBaHTOBBIE ANITOPUTMBI 3 3 4
7 KBaHTOBI{I?I ONT Ha OCHOBE [BOWHON ) > 3
KBaHTOBOH TOYKHU
] IIpenensl BBIYMCIUTENBHON MOIIHOCTH ) ’ 4
KBaHTOBBIX KOMIIBIOTEPOB
9 KBanToBas JIOTUKA Heiimana } u 2 > 3
IIPEIBICTOPUSI KBAHTOBBIX BBIUNCIICHUI
10 |KBanroBsIif anroput™m noucka ['posepa 3 3 4
11 KBanToBBIC OIIMOKK 2 2 3
12 [Metoxs! n36eranusi KBAHTOBBIX OIIMOOK 3 3 4
[Ipouenypel  KOppeKUuM  KBAaHTOBBIX
13 omnbox  HecraunonapHas  Teopus ) 5 3
BO3MYILEHUH. IIpencrasienue
B3aMMOJICHCTBHS
Htoro gacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. BeruucnuTenbHble pecypehl U MpeAesbl BEIYUCINTEIEHOW MOLTHOCTH

Kitacchl CIOKHOCTH BBIUMCICHHA. YHUBEpCAIbHBIM HaOop. Pusmueckue orpaHudeHus. Kiaccel
cinokHocTd BbruuciaeHuit. Tesuc UYépua—Tetopunra. Omnupuueckuit 3akoH Mypa. JlemoH
MakcBemna. [lpunnun  Jlanmayspa. OOparumble normyeckme omepanuu. lIpeoOpazoBanus
koutpormupyemoe-HE (CNOT), Todpdomm wu Dpenkwna. YHuBepcaidbHBIH HAO00Op olepanui.
dusnyeckre OrpaHNICHUS BRIYUCIUTEIBHBIX BO3MOXKHOCTEH B KIIACCHYECKOM MHUpE.

2. CTpyKTypa KBaHTOBOTO KOMITBIOTEPA

KBantoBble Outhl (kyOuTbl). [IpmHIMNI cynepnosuimu coctosiHuil. M3mepenue. ['miabOepTOBBI
npoctpanctBa. Cdepa broxa.




3. KBanuToBbIi1 peructp. Marpu4HbIi BUA KBAHTOBBIX ONEpalui

MarpuuHslii BU KBAHTOBBIX ONepaluii. JpPMUTOBBIE U YHUTApHBIE oneparopsl. [Ipsimoe u TeH30pHOE
MaTpU4HbIE IIPOU3BEAECHUS B KBAaHTOBBIX BBIYUCICHUAX. OPMUTOBBIE OIEPATOPbl. YHUTApPHBIE
orneparopsl. JlefcTBus pu J0OaBIEHUHN BCIIOMOTATEbHBIX KYOUTOB-aHIMILIL.

4. KBaHTOBBIE Onlepaly. YHUBEPCAIbHBIH HA0OP KBAHTOBBIX ONepannii

YHuBepcanbHbII HA0Op KBaHTOBBIX onepanuii. Marpuua ruiotHocTH. KBaHTOBBIE omnepauuu Haj
OHUM KyOMTOM. MHOTOKYOMTOBBIE omepanuu. Pemykius mMaTpuilsl IIIOTHOCTH IPH YMEHBIIECHUH
BBIUMCIIUTENBHOTO MpOCTpaHcTBa. KBaHTOBBIE omepauuu Hajx OOHUM KyOUTOM. AMIUTUTYIHOE U
¢dazoBoe Bpamenus. Omneparop Anamapa. J[Byxkyourtosas omepamus CNOT. Oneparop Yomma.
YHUBepcanbHbII HA0OP KBAHTOBBIX OIEPALH.

5. KBaHTOBEIE CXEMBI

OOmee moHATHE KBAaHTOBOM cxembl. Cxema KBaHTOBOM Tesnenopranuu. lIpMHIUIBI MOCTPOEHUS
KBaHTOBBIX cxeM. KBaHTOBas cxemMa KBaHTOBOHM TEJICIOPTALIMHM HEU3BECTHOTO COCTOSHHS KyOHWTa C
niomoripio DITP-mape! 1 K1accCU4ecKoro KaHaua CBA3H.

6. KBanToBbIe anropuTMbl

CrpyKTypa KBaHTOBOTO anroputma. llpumep mpocToro aaropurma, MpeBOCXOISMIET0 KIIACCHUECKUN
aHasior. KBaHTOBBIM airopurM: MHULMAIN3ALUA, KBAHTOBas YHUTAapHas 3BOJIOLUS U U3MEpPEHHE
KBaHTOBOTO peructpa. Anroputm [oitua. KBaHTOBBIN apaiennsm.

7. KBaHTOBBIM OUT HAa OCHOBE IBOMHOM KBAHTOBOM TOYKHU

CTpyKTypa TMOJyIPOBOIHUKOBOTO 3apsaoBoro kyowurta. IlpoBenmeHue OCHOBHBIX —Omepamuil.
laMunbTOHMAH  TONXYNPOBOAHUKOBOTO  3apsiioBoro  kyowura. Maunmanuzamus. M3mepenwue.
[IpoBenenne ¢azoBoro BpameHus. llpoBeneHne aMIUIMTYIHOTO BpamieHus. BoinonHenue
JIBYXKYOHTOBOH

oneparuu CNOT.
8. [Ipenemns! BBIYMCINTEIHHON MOITHOCTH KBAHTOBBIX KOMITBIOTEPOB

Kracc ciioxHOCTH KBaHTOBBIX BbluMCiIeHUH. OrpaHu4eHus BEIUUCIUTENIBbHBIX BO3MOKHOCTEH. Kitace
CJIOKHOCTH KBaHTOBBIX BbluncieHudd BQP u ero cooTHomieHue ¢ IpyruMu KiIaccaMH CIOKHOCTH.
OTKpBITBIE BOIIPOCHI B TEOPUU CIOKHOCTH KBAHTOBBIX aJrOpuTMOB. DU3NUECKHE OTrpaHUUYCHUS
BBIYHCIIUTENBHBIX BO3MOKHOCTEN KBAHTOBBIX KOMIIBIOTEPOB, BBITEKAIOIIHNE U3 KBAHTOMEXaHUYECKOU
[IPUPOABI BBIYMCIUTEIbHBIX JIEMEHTOB.

9. KBanrtoBas noruka Heiimana 1 mpeapicTOprs KBAHTOBBIX BHIYHCIICHUI

KBanroBass joruka. OCHOBHBIE 3Talbl Pa3BUTHS TEOPUM KBAHTOBBIX BBIUMCIIEHUH 10 IOSIBICHUS
3¢ EeKTUBHBIX KBAaHTOBBIX alroputMoB. KBanroBas noruka Heiimana. PazBuTue KBaHTOBOH JIOTUKH
leiizenbeprom u Baiinzekkepom. CdopmynupoBaHHass TPYIHOCTh MPSMOTO MOJEIHPOBAHUS
MHorodyacTHuHbeix cucteM (ILlmorep, Manun). KsanroBas mammna Teiopunra ([oiiu). Bxiaz
deitHMaHa.

10. KBanToBbI# anroputm noucka ['posepa

Knaccuueckas 3agada momcka. KeanroBbiii anroputm mnoucka I'posepa. OOoOmieHne anropurMa
I'poBepa. Knaccuueckass 3amaua moumcka. KBaHTOBBIM anroputm mouncka Ipomepa. IunHamuka
BOJIHOBOHM (DyHKIIMM KBAaHTOBOT'O PETUCTpa pu pabote anroputMa. Peannzanus anropurma [ poBepa
MOCpeACTBOM HaOopa 3JIeMEHTapHBIX KBAHTOBBIX omepaunid. O6o0menune anroputma [poBepa mms
ClIy4asi HECKOJIbKUX PELICHU.



11. KBauTOBBIE OLIMOKHU

Hcrounnkn kBaHTOBEIX ommOOK. Mepa nexorepeHTHOCTH. Kitaccnueckwmii mrym. Da3oBble OmMOKY.
MexkyouToBoe B3ammMojeicTBre. [loTepsi KOTepeHTHOCTH KBAaHTOBOTO COCTOSHHS. [IOHSTHE MephI
nexorepeHTHOCTH. HeoOxonuMocTs 60phOBI C IEKOTEPEHTHOCTHIO.

12. Metoabl n30eraHus KBaHTOBBIX OIIHOOK

Croco6b1 00prOBI ¢ KBaHTOBBIMH ommmOkamu. Ilepexos B TOANPOCTpPaHCTBA, CBOOOAHBIE OT
JIeKOTepeHTHOCTHU. [[0IMHOMUANBHBIN aJTOPUTM MOJABICHHSI MEKKYOHUTOBOTO B3aUMOJICHCTBUSI.

13. Tlpouemypbl KOpPpEeKIMM KBaHTOBBIX oOmMOOK HecramuoHnapHass Teopusi BO3MYIICHUH.
[IpencraBnenue B3auMOACHCTBUS

CtpykTypa aaroputMoB Koppekiuu ommook. Llemnsie konpl. KomupoBanue, oOHapy:xeHHE CHHApOMA
OIMOKH, IPOIIETypa UCIIPABIICHHS BBISIBIEHHON ONTHOKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

a) HeoOxonumoe 00opynoBanue [UIst JICKIMIA U MPAKTUUECKUX 3aHATUIN: CTaHIapTHAS ydeOHas
aymuropus. JKenarespHO Takke MPUMEHEHUE MYJIBTHMEIUHHOTO 000py10BaHUs (IPOCKTOP), IS
Jy4IIeld OpraHu3aluy JEKINH.

0) HeoOxomumoe nporpaMMHOe obecriedeHue: He Tpedyercs.

B) O0ecrieueHre caMOCTOATENFHOM padoThl: HaJM4YKe Y4eOHMKOB U 3aJaYHUKOB IO KypCy
TeopeTHueCcKor (PU3NKK BOOOIIE U 00IIIel TEOPHH OTHOCHTEIBHOCTH B YACTHOCTH B OMOIIMOTEKE
MHCTUTYTA, TOCTYI B IHTEpHET /sl OTy4eHHs BCIOMOTaTeIbHOTO Y4EOHOTO U KOHCYJIBTaTHBHOTO
Marepuala Ha caiite kadeapsl TeOpeTUIECKON PU3NKH.

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. Teopernueckas ¢usuka [Tekcr] : B 10 1. T. 3 : KBanToBast mexanuka. HepenstuBucTckas Teopus :
yue0. mocobue s By3oB / JI. JI. Jlannay, E. M. Jludumn ; mon pex. JI. I1. [TutaeBckoro .— 5-¢ u3-.,
crepeotun. — M. : ®uzmatnut, 2004, 2002 .— 808 c.
2. IlpakTnyeckas MaTemMaTiKa. PyKoBOJICTBO JIJIsl HAUMHAIOIINX U3Yy4aTh TEOPETHUECKYIO PUIUKY
[Tekct] : [yueb. mocobue mis By3os] / HO. M. benoycos, B. I1. Ky3uenos, B. I1. Cmunra .— 2-e uzn. —
Honronpynnsiit : Uatennekt, 2009 .— 176 c.

JlononHuTEIbHAS IUTEPATypa
1. Karexusuc. PykoBoJCTBO 10 MaTeMaTHKe IS HAYMHAIOIIUX U3Y4aTh TEOPETHUECKYIO (PH3UKY
[Tekcr] / FO. M. benoycos, B. I1. Ky3uenos, B. I1 . Cmuira ; M-Bo o6pazoBanus u Hayku PO, MOTH -

M.U3n-80 MOTH,2005
1. Xoneso A.C. KBanroBsie cucremsl, kKaHaisl, nHQpopmanus. — M.: MIIH-

MO, 2010.
2. Ileppu P. DnemenTapHoe BBEICHHE B KBAHTOBEIC BRIYUCIICHUA. — [lonro-

npynusiit : U/ «Matennexry», 2015.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

http:// lib.mipt/ru/catalogue



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

WunuBunyanbHas paboTa MpernoiaraeT caMOCTOSITENbHOE BBIIIOIHEHHE CTYIEHTOM OIPEAEICHHOIO B
«3amanum» Habopa ynpaKHEHUH W 3a]lad B COOTBETCTBHU C TEMAaTUKOW CeMUHApCKuX 3aHsaTHi. [Ipu
HEOOXOAMMOCTH CTYAEHT TMOMy4daeT KOHCYJIbTAllMI0 IO BBHINOJHEHUIO OTACJNBHBIX 3agad Y
MpernojaBareisi BeIyLIEro 3aHITHA Kak BO BpPEMs IPOBEACHUS CEMUHAPCKUX 3aHITHH, TaK U BO
BHEYPOYHOE BpEMs II0 COIIACOBAHMIO C IIpernojaBareieM. «3aJaHue» pas3laeTcsi BCEM CTYIEHTaM B
BUJE Y4eOHO-METOIMYECKOTO0 MaTepHualia, CoIepsKallero NporpaMMy Kypca M yHpaKHEHUS, U 3a/1auu,
BKJIIOYEHHBIE B JIBa JOMAalIHUX 3azaHus. CTyNEHT TakKe MMEeT BO3MOXHOCTh B TE€UEHHUE CEMECTpa
MOJTy4YaTh KOHCYJIBTAllMHU TI0 BBITIOJHEHHUIO KYPCOBOW PaOOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

Nnpo¢uJIb NOATOTOBKH: @DOTOHNKA, KBAHTOBBIE TEXHOJIOTUH U IByMEPHBIE MAaTEPHAIIBI
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kagenpa reopernueckort ¢puzuku um. JI.J1. Jlannay

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: JLE. ®ennukun, kaH7. Qu3.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIi
B pesynbrare n3ydeHus AMCIUTUIMHBI « KBaHTOBBIC BBIYUCICHHS 00YJaIONIUICS OIKEH:

3HATh:
- OCHOBHBIE IPUHLIUIIBI OIIUCAHUS OTKPBITHIX KBAHTOBBIX CUCTEM;
- OCHOBHBI€ ITPUHLMIIBI ONUCAHMS IPOLIECCa IEKOTEPEHTHOCTH KBAHTOBOTO KOMITBIOTEPA;
- OCHOBHbIE IPUHIIUIIBI TEOPUH MEPBI AEKOT€PEHTHOCTH MHOTOKYOHUTOBBIX KBAHTOBBIX PETHCTPOB;
- OCHOBHBIE TPUHIMIIBI TEOPUM  OTKPBITBIX  KBAHTOBBIX  CHCTEM HIPUMEHHUTEIBHO K
MOJTYIPOBOJHUKOBBIM KBAaHTOBBIM OHTaM.
yYMeThb:
- HaxoauTts mtuHAMUKY COCTOSIHMS KBAaHTOBBIX OUTOB, B3aUMOAEHCTBYIOLINX C OKPYKEHHEM;
- BbIOMpaTh MOAXOISIIME CIIOCOOBI ONMUCAHHMA HEYHUTAPHONW KBAHTOBOW IWHAMHMKH COCTOSHUS
KBaHTOBOI'O PETUCTPA;
- HaXOOUTh ONTHMaJibHbIE CHOCOOBI NPOBENCHHsS KBAHTOBOW 00paboTKM HHPOpMAIUM AT
KOHKPETHBIX TBEPIOTEIILHBIX KBAHTOBBIX OHUTOB.
BJIaJeTh:
- MerogaMu BBIYMCICHHS MaTpPHUIbl IUIOTHOCTH KBAaHTOBBIX OWTOB, B3aMMOAEHCTBYIOUIMX C
OKpY>KCHHEM;
- OCHOBHBIMHU METOJaMM MaT€MaTHYECKOI'0 allapaTra OTKPHIThIX KBAHTOBBIX CUCTEM;
- METOJaMH ONpeAeICHNUS YPOBHS JEKOT€PEHTHOCTU TBEPAOTEIbHBIX KBAHTOBBIX KOMITBIOTEPOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3. [lepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHUIl, MCHOJb3YeMBIX /Jsl OLEHKH 3HAHMIi,
YMeHUii, HABbIKOB

[TpomexxyTrouHasi aTTecTaius 1o TUcHHILIMHE «KBaHTOBBIC BBIYMCICHHS» OCYIICCTBIISICTCS B
dbopme muddepeHIInPOBAHHOTO UTOTOBOTO IK3aMEHa TIOCIIE OCEHHETO CeMecTpa.

VYMeHus W HaBbIKA CTYAEHTOB OIPEAENSAIOTCA II0 MTOTaM CHA4d JOMAIIHErO 3aJaHus |
BBITNIOJTHEHUS] KYpCOBOU paboThl. 3a/laHne COIEPKUT TUIIOBBIE 3a/1a4H, KOTOPbIE pa30ouparoTcs Ha
CEMUHAPCKUX (MPAKTUYECKUX) 3aHATHSAX. AHAJIOTMYHBIC 3aJa4yl U YHPAKHEHUS CTYJIEHTHI
JIOJKHBI PEIIUTh CAMOCTOSITEJIbHO B KAauyeCTBE IOJYYEHHBIX KYPCOBBIX 3aJaHMM, HCIOJb3Ys
PEKOMEHJOBAHHYIO JIMTEPATypy. HaBBIKM CTYJEHTOB MPOBEPSIOTCS B PE3YIbTATE 3aLLUTHI
JOMAIITHUX 3aJlaHuil U KYpPCOBBIX paboT, KOTOpbIE MPOBOISATCS BO BpeMs ayAUTOPHBIX 3aHITHIA.
3ajmaun  aHAJIOTHMYHBI THUIIOBBIM 3aJa4yaM, BKJIIOYEHHBIM B JIOMAIIHUE 3aJaHus, Kak
PacCMOTPEHHBIX Ha CEMHHAPCKUX (MPAKTHYECKHX) 3aHATUAX, TaK M MpeJiaraeMbiX AJis
CaMOCTOSITENIbHOTO pemieHus. JloMamHue 3agaHusi M 3aJaHusl KYpCOBBIX palOOT OIICHEHBI B
onpeAenéHHYI0 CyMMY OallIOB, YTO MO3BOJISIET OLICHUTh YPOBEHb YMEHUS M HABBIKOB CTY/ICHTOB.

[TprMepbl KOHTPOJIBHBIX 3aJAHUIA:

1. Onpenenuth MaTpully IUIOTHOCTH TPEXKYOMTOBOIO KBAaHTOBOI'O PETUCTpa IIOCIE
IPUMEHEHHUs K onepaTtopoB Youma-Anamapa Ko BceM TpéM kyouram, 3ateM C-NOT k nepomy
u tperbemy, nocie yero C-NOT k nepBomy u TperbeMy. HadanbHOE cOCTOSIHME Ka)JOro u3
KyOuTOB ObLTO 0.

A. BpIlUnCIUTh peaylUpOBaHHYIO MATPHUILy IJIOTHOCTH MEPBBIX IBYX KYOUTOB.

b. BeluncauTh penylinpoBaHHYIO MaTpHIly INIOTHOCTH TPEThEero KyouTa.

Kaxnprit Bompoc 3amaHusi OIEHEH B OINPEACIEHHYI0O CyMMY OauioB B 3aBUCUMOCTH OT
CIIOKHOCTM M YypOBHS (3HaHMs, yMeHUs U HaBblku). [lonmHasg cymma OamioB mnpumepa

KOHTPOJIbHOM paboThl paBHa 50.

Kaxnplii Bompoc 3ajaHMs OLIGHEH B ONpPEACIEHHYI0 CyMMy OauloB B 3aBUCHMMOCTH OT
CJI0KHOCTH M YPOBHS (3HaHUS, YMEHUS U HaBBIKH).

VYcnoBuss Habopa OamoB 3a pabOTy B CEMECTpe MOTYT ONPEAENAThCS JEKTOPOM B Hadaie
KaXKJOT0 CEMECTPA, HO YJOBIETBOPSIOT 00IIEMy MPaBUILY, IPUHATOMY Ha 3aceJaHuH Kadeaphl.
B Teuenme cemecTpa CTyIeHT HaOupaeT CyMMy OajUIOB IO pe3yibTaTaM COadd JTOMAITHETO
3a/laHusl U KypCOBOM pabOThI, YTO COOTBETCTBYET OIlCHKE BUAOB paboThl. [lo pesymbpraram
UTOTOBOTO PEUTHHTA CTYJACHT MOXKET HaOpaTh HEKOTOPYIO CyMMY, KOTOpas OlleHHWBaeTcs B %
OTHOCHUTEIILHO MOJIHOTO Oasia.

HtoroBas ouenka nuddepeHIIupoBaHHOTO 3a4€Ta BBICTABISETCS B COOTBETCTBHUHU CO CXEMOM,
MPUBEJICHHON B cieayromeM pasaene. B manHoMm kypce nud@epeHIrpoBaHHBIA 3a4éT HE

IPeTyCMOTpPEH.

4a. Kputepun onenuBanus (AndpdepeHuupoBaHHBIN 324€T)



Onenka Habpannble 6ayuib

otnyHO (10) 601ee 90%

oTIInYHO (9) ot 80% 10 90% BKIIIOUUTETHEHO

xopo1o (8) ot 70% no 80% BKIIFOUUTETBLHO

xopoio (7) ot 60% 10 70% BKIIIOUUTETHLHO

xopo1o (6) oT 50% 1o 60% BKIIFOUUTETBLHO

YIOBJIETBOPUTENBHO (5) ot 40% 1o 50% BKIIFOUUTETBLHO

yJIOBJIETBOPUTENILHO (4) ot 30% 10 40% BKIIIOUUTETHEHO

YIOBJIETBOPUTENBHO (3) TpebyeT 1ONMOTHUTENBHOTO TECTUPOBAHHUSI 110
poOJIEMHBIM BOIIPOCaM (TeMam)

HeynoBieTBOpUTeNbHO (2) | He monydyeHa yaoBiIeTBOpUTENIbHAS OIICHKA B IIEPUO]L
3a4€THON CECCUMU.

30. [lepevyeHb THMOBBIX KOHTPOJBHBIX 3aJaHUI, HUCHOJb3yeMbIX /sl OLEHKH 3HAHMI,
YMEHHUI, HABBIKOB (BeCEHHHMI ceMecTp)

HToroBasi sK3aMeHAIIMOHHAsI OI[EHKA BBICTABJICTCS CTYJCHTY C y4ETOM OIICHKH €ro paboThl B
ceMecTpe.

DK3aMeH MPOBOJIUTCS B YCTHOU (hopMe. DK3aMEHAIMOHHBIE OMJIETY MOTYT COJIEPIKATh HAPSIY C
TEOPETUUYECKHUMH BOIPOCAaMH, TakKe M TUNoBble 3amauu. Dopma Ounera ompenensercs
JIEKTOPOM M 3aBHCHUT OT JIEKUMOHHOI'O MOTOKA.

TpaguunonHast popma OHIeTa COIEPKUT 2 TEOPETUYECKUX BOIIPOCA U OJTHY THITOBYIO 33a4y.
Otger cryzaenTa onieHuBaercs 1o 10-6amnpHoi mIkase.
[Ipumep Ounera ¢ BompocaMu pa3HOTO YPOBHS:

1. Haiinure maTpuny yHUTapHOW omepanuu «kBaapaTHbli kopeHb u3 NOT». Jlokaxkwure,
YTO aHAJIOTUYHOMN KJIACCHUYECKOU orepainuu (KoTopas, Oyaydu MPUMEHEHHON ABAXIbI, TIPUBEIA
051 k coBepuieHuto orneparuu NOT) He cyliecTByeT.

2. YTo momy4yuTcs NpU NPUMEHEHUH Ollepanuy Youma-AjxaMapa K COCTOSIHUIO, T/I€ BCE
KyOUTBI yCTaHOBJIEHBI B 17

3. Pa3paOoraiiTe KBaHTOBYIO CXeMy, pealusyromiyro omepauuto Toddonu ¢ moMmomisio
OJTHOKYOMTOBBIX oneparuii u oneparuit CNOT.

4. [Tycth y uckomoii pynkuuu P(x) mmeercs He OJHO pelIeHHe, a M pelieHui (KopHei).
ITpu xakoM M aJropuT™ mnoucka ['poBepa cpaBHSETCS 10 MAaTEMaTUYECKOMY OKUIAHHMIO 4HCIIa

BBIYMCIIEHHH P(X) ¢ KJJacCM4ecKuM METOA0M MoucKa?

40. Kpurepumn oueHuBaHMSI

CTyneHThl, MOMYYHBIINE 32 padOTy B CeMeCTpe K Hayally 3K3aMEHAI[MOHHOW CECCHH OLEHKY
«HEYIOBJIETBOpUTENHbHO» (MeHee 30% YyCBOEGHHS MaTepHaya), CUYMUTAIOTCS HE YCBOUBIIUMU
MaTepHual U He BBITOJIHUBIIMMU 33JIJaHUS Kypca, IO3TOMY K IK3aMEHY HE JIOIyCKAIOTCS.

HToroBas olieHKa BBICTABJISIETCSI B COOTBETCTBUU CO CXEMOM:



Ouenka babt Kpurepun

10 10 6amioB 3a SK3aMeH U OIICHKA 3a padOTy B ceMecTpe He
HUXKe 8.
9 6au10B 3a 5k3ameH U 10 6amioB 3a paboTy B ceMecTpe

9 9 GasuToB 3a 3K3aMEH M OIleHKa 3a pPaboTy B ceMecTpe He
OtnnuHO Huxe 8.

8 8 OayTOB 3a SK3aMEH U OIICHKA 3a paboTy B ceMecTpe He
HUXe 6.

7 GauioB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B
ceMecTpe

7 7 GaJuIoB 3a K3aMEH M OIleHKa 3a pPaboTy B ceMecTpe He
HUXKE 5.

6 6asuToB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B
ceMecTpe

6 6 0aiyIoB 3a 9K3aMeH U OICHKa 3a paboTy B ceMeCTpe He
Xopomo HIUXKE 5.

5 6aioB 3a 9k3aMeH u Ooree 7 6aiioB 3a paboTy B
ceMecTpe

5 5 6aJuIoOB 3a 9K3aMEH U OICHKA 3a paboTy B ceMecTpe He
HUXKe 3.
9 6asnoB 3a skx3ameH U 10 GaisoB 3a paboTy B ceMecTpe

4 4 Oayia 3a HK3aMEH U OIIEHKa 3a paboTy B ceMecTpe He
YIIOBJICTBOPUTEIILHO HIDKE 3.

3 3 Gasina 3a HK3aMeH U OlIeHKa 3a paboTy B cemecTpe 3.

N

Hey/10BJIETBOPHTENBHO 2 OaJia 3a K3aMEH U OIIEHKa 3a paboTy B cemecTpe 3.
1 1 Gasn 3a SK3aMEH U OlIeHKa 3a paboTy B cemecTpe 3.

5. MeToauyeckue MaTepuaJbl, onpeaesiomue nNpoueaypbl oleHMBaHUA 3HAHUH, YMEHUIA,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

CTyneHThl, JOMYIIEHHbIE K SK3aMEeHY, OTBEYAIOT HAa BOMPOCHI OWIieTa, UMes BO3MOXKHOCTH Ha
MOJATOTOBKY He MeHee | daca. OTBETHI MPEJCTABISIOTCS B MUCBMEHHOM BHE, MO KOTOPHIM
MPOBOAMTCS YCTHOE cOOECeI0BaHUE.

OrieHka 3a OTBET Ha OWJIET BBICTABJISIETCS B COOTBETCTBUU CO CIICTYIOITUM KPUTEPHUSIMU:
CTyneHT, OTBETUBIINHN MPAaBUIBHO

Ha | Bompoc, moaydaeT oeHKy «HeyaoBm» (1);

Ha 2 BOMpOCa, MOITy4YaeT OLEHKY «yAoBM» (3) unu (4), B 3aBUCUMOCTH OT TMOJTHOTHI MPaBUIBHBIX
OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHI,

Ha 3 Bompoca, MONydaeT OlEHKY «xopouio» (5), (6) wiu (7), B 3aBUCUMOCTH OT MOJHOTHI
MPABWJIBHBIX OTBETOB M OTBETOB Ha JIPYTHE BOIIPOCHI,

Ha 4 Bompoca, MoJydaeT OIeHKY «oTau4Ho» (8), (9) umu (10), B 3aBUCUMOCTH OT TOJIHOTHI
MIPABWJIBHBIX OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHI,

Bo Bpems mpoBeneHus 3K3aMeHa CTYJIEHTBI MOTYT MOJIb30BaThCsl MPOTPaMMON JTHCHMIUIMHBI U
cOOpHUMKaMHU JIOMAIIHMX 3a/JaHuil. Y4eOHOH, yueOHO-METOIMYEeCKOH M  CHpaBOYHOU
JUTEPATYPON IMOJIB30BATHCS BO BpPEMs 3K3aMeHa He JoIlyckaercs. Bo BpeMs 3K3aMeHa JTOJKHBI
OBITh TAaKXKE BBIKIIOUEHBI MOOMIIbHBIE TeNIE(OHBI.

Ilepen HauamoM 3K3aMEHALIMOHHOM CECCUU CTYJEHTHI MOJY4atoT EPEUYEHb BOIIPOCOB, OTBETHI HA
KOTOpbIE HEOOXOAUMO 3HATh IS YCIEIMHOW caadyd ’K3ameHa. DOpMyITHMPOBKH BOIPOCOB B
OmieTax CTyJIEHTHI Y3HAIOT BO BpeMsl KOHCYIbTAIHH.







