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1. Ilesin 0CBOEGHHUSA AW CIAILINHBI

Ilenpt0o  OCBOEHMS JAMCUMIUIMHBI «3alllUTa CHUCTEM KBAaHTOBOM  CBA3M»  SBJISIETCA
npuoOpereHne OOYYalOIUMUCS TEOPETHUECKUX M IPAKTHUYECKUX HABBIKOB O0ECIeUeHUs
MH(POPMALIMOHHOM 0€30IacHOCTH B CHCTEMaX KBaHTOBOW cBs3M. JlucuumiuuHa oGecreduBaeT
npuoOpereHne 3HaHUH M yYMEHMH B 00JAacTH HCIOJIb30BAaHHS CHCTEM KBAaHTOBOW CBS3M U
KBAHTOBBIX BBIUMCIICHUM, pPa3pabOTKu KpUNTOrpadUuecKux IPOTOKOJIOB, O0ECIeYUBAIOLINX
0€30I1aCHOCTh B CHCTEMaX KBAaHTOBOM CBS3HM, CIIOCOOCTBYET OCBOEHHIO NMPHHIIUIIOB KOPPEKTHOTO
IPUMEHEHHs COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHOJIOTUI 3aIUThl MH()OPMAIIH.

3ana4yu JUCUUIUIMHBL

— (opmupoBaHue OOLIMX MPEACTaBIEHUN O KBAaHTOBO-MEXAHWYECKMX METOJaX, JIeXkalluX B

OCHOBe o0ecreueHuss MH(POPMALMOHHOM O€30I1aCHOCTH, a TaKKe OCHOBHBIX KBAHTOBO-

KPUNTOTpapUUECKUX IPOTOKOJIAX;

— O3HaKOMJICHME C IPUHIMIIAMU KBaHTOBBIX BBIUMCIIEHHH, C KBAaHTOBBIMHU aJlrOpPUTMaMmH,

HalpaBJICHHBIMU Ha aHAJIN3 CYHIECTBYIOIIUX CUCTEM KPUITOTPaQHUU C OTKPHITHIM KIIIOUOM;

— O3HAaKOMJICHHE C MEPCIEKTUBHBIMU (PH3MUECKUMH TUIaTHOpMaMH I CO3[aHUsI KBaHTOBBIX

BBIUUCIIUTEIILHBIX CUCTEM;

— O3HAaKOMJICHHE C CHCTEMaMH KBAaHTOBOT'O pacTpeAeTIeHHS KITIOUEH.

2. MecTO IMCUHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnummHa «3amura CHUCTEM KBAHTOBOWM CBSI3M» OTHOCHUTCS K OO0S3aTeIbHOM YacTH
00pa3zoBaTeIbHON MTPOTPaMMBI.

Jlis ocBOEHMs aHHOW TUCLMIUIMHOM oOydaromuecsl JOJDKHBI BIaJeTh MaTeMaTHUECKUM
anmnaparoMm anreOpbl, JMHEHHOH anreOpbl, TEOPUU YHUCEN, TEOPUU BEPOSITHOCTEN U MaTeMaTH4YECKON
CTaTUCTHKH, TEOPHUM MH(POPMALMHU, 3HATH OCHOBBI IMOCTPOEHUS BBIYMCIUTENBHBIX CeTeil, OCHOBBI
KJIACCHUYECKOH KpUnTorpapuu.

JUI ycHenHoro OCBOEHUsS IUCUUIUIMHBI «3aliuTa CUCTEM KBAHTOBOM CBSA3M» €U JOJKHBI
IIPEALIECTBOBATH CICAYIOINE JUCIUIUINHBI:

«Anrebpay;

«JIunetinas anredpay;

«Teopus uncen»,

«Teopust BEpOSITHOCTEH U MAaTEMATHUYECKAs] CTATUCTUKAY;

«Teopust nuHpopMaLUNY;

«MeTobl U cpesicTBa KpUIITOTpapUUECKOl 3aIUThl HHPOPMAIUH;

«KoMIproTepHbIE CETH».

JuciunmHa «3alMTa  CHCTeM KBAHTOBOW  CBSI3M»  SBJISETCA  NPEIIIECTBYIONIEH Juis
MMPOXOXKACHUA HpOPI3BO,I[CTB€HHOI>i nu HpeHHHHHOMHOﬁ IMMPAKTHUKHU U UTOrOBOU FOCy,Z[apCTBeHHOﬁ aTTeCTalluu.

3. [llianupyemMble pe3yabTaTbl 00y4YeHHs MO AUCHHUIIAHE, COOTHECEHHbIE ¢ MUIAHHUPYEMBIMH
pe3yJbTaTaMHu OCBOCHHMS 00pPa30BaTeJIbHOI MPOrpaMMBbl

[Tponecc n3yueHHs UCUMIUIMHBI HAIPaBJIeH Ha (JOpMUPOBAHHE CIEAYIOUINX KOMIIETCHIIUN B
cootBercTBUHU ¢ ®I'OC BO, OOII BO 1 npuoOperenus ciaenyrommx 3HaHui, yMEHU, HABBIKOB U
(unu) ombITa ACSITENEHOCTHU:



Dopmupyemas
KOMIIeTeHIUsI
(xoa u opmyJIHpPOBKA)

HNuankaTop 10CTHKEHUSA
KOMIIeTEHIINH
(xox M popMyJIHpPOBKA)

Ilepeuennb
IUVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s

Oo6menpodgeccuoHATbLHbIE KOMIIETEHITHH

OIIK-9 CnocobeHn
IPUMEHSTH CPEJICTBA
KpunTorpadguueckoit u
TEXHUYECKOM 3aIUTHI
uHpopmauu st
peIIeHus 3a1a9
po(hecCHOHATILHOM
eI TEIILHOCTH;

N-OIIK-9 2 Cnocoben
yCTaHaBJIMBATh
IPUYUHBI, TN 1
YCIIOBUS N3MEHEHUS
CBOMCTB aJITOPUTMOB U
IPOTOKOJIOB
NPUMEHUTEIBHO K
KOHKPCTHBIM YCJIOBUSAM

3HaerT:

- IPUHIIUATIBI KBAHTOBBIX BBIYUCICHUN 1
KBaHTOBBIC aJITOPUTMbI, HalPaBJICHHbIE Ha
aHaAJIN3 CYIIECTBYIOIIMUX KPUIITOCUCTEM C
OTKPBITBIM KITFOUOM;

- OCHOBHBIE KBAHTOBO-MEXaHUYECKUE
METO/IbI, JIEXKAIINE B OCHOBE 00eCIeUeHHUS
uH(GOPMaIlMOHHON 0€30M1aCHOCTH, a TaKKe
OCHOBHBIE KBaHTOBO-KpHUNTOrpaduyecKkue
MPOTOKOJIBI.

N-OIIK-9 5 3naer
(buzmvecKue 3aK0HbI U
MOJIEIN, HEOOXOIMMbIE
IIPH PEIICHUH 337124 B
npodeccuoHaIbHOU
NESATCILHOCTH.

3HaerT:

- IEPCTIICKTUBHBIC (PU3HYCCKUE
1aTGOPMBI JUISI CO3/IaHKsI KBAHTOBBIX
BBIYHCIIUTEIBHBIX CHCTEM,

YmMmeer:

- IPOBOJIUThH CPABHUTEIILHBIN aHAIU3
CHCTEM KBaHTOBOI'O paclpeiesICHUs
KJTFOUei.

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUTLINHBI

OO01mast Tpy10eMKOCTh TUCIUTUINHBI COCTaBIsAeT 3 3a4eTHBIX equnui, 108 akas. gacos.

Ne Tembl (pa3meJibl) Buasbl y4eOHbIX 3aHATHI, DopMBbI TEKYLIETO
n/n JUCIHIJIMHBI, BKJIIOYASI CAMOCTOATENLHYIO KOHTPOJIA
HX coiepKaHne pPadoTy CTYAEHTOB, ycneBaeMoCcTH
U UX TPY0€MKOCTh
(B akaieMHUYeCKHUX Yacax) ®dopma
NMPOMEKYTOYHOM
o arrecTauuu
5 (no cemecmpam)
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1 |BBeneunne 8 1 6
2 |KBaHTOBBIE BBIUHCIICHUS 8 2 2 7
3 |KBaHTOBBIE aNTOPUTMBI 8 2 2 1 6 3agaHus IS
CaMOCTOSTEILHOU




paboThHI
4 |KBanToBas uH(pOpMAaIIL 8 2 2 7 3agaHus IS
CaMOCTOSATENILHOM
paboThI
5 |Iloctymnarsl KBaHTOBOM 8 1 1 1 6 SagaHus U1t
MEXaHUKU CaMOCTOSTEIbLHOM
paboThI
6 |KBaHTOBEIE CXEMBI 8 2 2 6 3agaHus s
CaMOCTOSATENILHOM
paboThI
7 |KBanTOBOE 8 2 2 1 7 SamaHus U1t
npeoOpazoBanue Oypne CaMOCTOSATEIIbHOM
paboThI
8 |[Mepsbl paznuaus 8 | 2 2 7 3ananus s
KBaHTOBOM HH(pOpMaIHH CaMOCTOATENIHHOM
paboThI
9 |KBanToBas kpunrorpadus | 8 | 2 | 2 1 7 3ananus s
CaMOCTOSATENIHHOMN
paboThI
2 /03| 10,7 3ayer
HUTOI'O 16 | 16 6 | 03] 69,7

ConepmaHHe pa3saciioB AUCHUILIIMHBI

Tema Ne 1: Benenue.
Hcropusi KBaHTOBBIX BBIUMCICHUN U KBaHTOBOW MH(popMariuu. KBaHTOBBIC OUTEHI.

Tema No 2: KBaHTOBBIE BBIYUCIICHUS.
OnHOKYOUTOBBIE 37€MEHThl. MHOrOKyOUTOBBIE 371eMeHTHI. M3MepeHust B 0a3ucax, OTIMYHBIX OT
BbIUUCIUTENbHOr0. KBaHTOBBIE cXeMbl. CxeMa KOMMpoBaHus Kyouta?

Tema Ne 3: KBaHTOBBIE &JITOPUTMBI.
Kiraccnueckne BBIUMCIEHMS Ha KBAaHTOBOM KoMmmbroTepe. KBaHTOBBIM mapauienn3Mm. ANTropuTMm
Hoitua. Anroputm Jloitua-Nosxa. Kinaccudukanms KBaHTOBBIX alTOPUTMOB.

Tema Ne 4: KpanToBas nH(GOpMaIys.
KBanToBas Teopust HHGOPMAIUH.

Tema Ne 5: [TocTynatbl KBAHTOBOW MEXAHUKH.
[IpoctpancTtBO cocrosiHuid. OBomouus. KBaHTOBble u3MepeHMs. Pa3znuyeHue KBaHTOBBIX
cocrosiauit. [IpoekTuBHBIe N3MeperHus. POVM-u3mepenus. ®aza. COCTOSIHHE CUCTEMBI.

Tema Ne 6: KBaHTOBBIE CXEMBL.
KBaHTOBBIE aNTOpUTMBL. YCIOBHBIE omnepanuu. V3mepeHue. YHUBEpcalbHBIE KBaHTOBBIC
3JIEMEHTHI.

Tema Ne 7: KBantoBoe nmpeoopaszoBanne Pypre.
KBantoBoe mpeoOpazoBanue @Dypre. OrmpeneneHue CcOOCTBEHHOTO uucia. [IpunokeHus:
HaXO0XJ/ICHHE NOpsAKa U paKTopU3alusl.

Tema No 8: Mepsl pazinyus KBAHTOBOU HHGOPMAIIUH.




Mepsl pasznuuunsg kinaccuueckor mHdopmanmu. Hackolnbko OMHM3KH J1BA KBAHTOBBIX COCTOSHUSA?
CnenoBas  Merpuka. CreneHb coBmageHus. CBs3bp  MeXOy MepamMu  pasauuusg. Hackoiabko
KBAHTOBBIN KaHAJI COXpaHsieT MHpopMaIm?

Tema Ne 9: KBanroBas kpunrorpadus.

Kpunrorpadgust ¢ CekpeTHbIM KIHOYOM. YCHJICHHE KOH(PHICHIIMAIBHOCTH U COTJIaCOBAaHHUE
uHpopmannu. KBantoBoe pacnpenenenue kirodeid. CeKpeTHOCTh U KOTepeHTHAst HH()OpMAIIHS.
be3omnacHoCTh KBAHTOBOT'O pacIpeICICHHsI KITFOUeH.

5. Oﬁpa30BaTeJ’[LHbIe TEXHOJOI'MH, B TOM YHUCJI€ TEXHOJOIMM 3JICKTPOHHOI'O oﬁyqemm H
AUCTAHIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOTUH, HCIHOJbB3YEMbIC IIPU OCYIIECCTBJICHHU
06pa30BaTeJ'[I:HOFO npouecca mo TMCUIJINHE

B mponecce O6y‘leHI/IH HCIIOJIB3YIOTCA CICAYIOIINEC O6p330BaTeHBHBIe TCXHOJIOI'NH:

BBoaHasi Jieknus — JaeT MepBoe LEIOCTHOE MPEACTABICHHE O TUCIUILUINHE U OPHCHTHPYET
CTYJICHTa B CHCTEME HM3y4YCHHS NAHHON JUCHUIUTUHBI. CTYICHTHI 3HAKOMSTCS C Ha3HAYCHUEM U
3aJja4aMu Kypca, ero poJiblo 1 MECTOM B CHCTEME Y4eOHBIX TUCHHUIUIUH U B CUCTEME IOATOTOBKU B
nenom. Jlaercs kpaTkuii 0030p Kypca, W3JararoTcsl MEPCICKTUBHBIC HAIPABJICHUS UCCIICIOBAHHIA.
Ha 3Toil Jekuuu BBICKA3bIBAIOTCS METOJMYSCKHE M OPraHU3alMOHHBIC OCOOCHHOCTH pPabOTHI B
paMKax JaHHOW IUCIMIUIMHBI, a TaKKe JAaeTCs aHalu3 PEKOMEHIYeMOW Y4eOHO-METOAMYECKOU
JUTEPATYPBI.

AkafeMuyeckasi Jekuus (WM JIEKIHUS OOMIero Kypca) — MOCIeA0BaTEeIbHOE H3JI0KEHHE
MaTepuraia, OCyIIeCTBIIEMOEe MPEUMYIIIECTBEHHO B BHJIC MOHOJIOTA MpenojaBatess. TpedoBaHus K
aKaJeMUYeCKON JIEKIMU: COBPEMEHHBIN HAy4yHBI YPOBEHb M HACHIIICHHAs HH(POPMATUBHOCTb,
yoenuTenbHas apryMeHTalusl, JOCTYITHAsL U MOHATHAs PeYb, YETKask CTPYKTYypa U JOTUKA, HATUIHE
APKUX MPUMEPOB, HAYYHBIX J0KA3aTEeIbCTB, 000CHOBaHUH, (PaKTOB.

Jlexuusi-6ecena WM «IHAIOT C ayJAUTOPHUECH», SIBIIIETCS HauOoJiee paclpOCTPAHCHHOW U
CPaBHHUTENBHO TMPOCTON (OpPMOI aKTHMBHOTO BOBJICUEHHUS CTYJEHTOB B Y4eOHBIN mpolecc. JTa
JIKIMS TIPEAIoaraeT HemoCpeACTBEHHBI KOHTAKT MpernoaBaTels ¢ ayautopueid. [Ipenmyiectso
JeKIMu-0eceIbl COCTOUT B TOM, YTO OHA MO3BOJISIET IPUBIIEKATh BHUMAHUE CTYJEHTOB K Hanboee
BaXHBIM BOIPOCAM TEMBI, OMPEIENATh COAEpPKaHHE U TEMI U3JOKEHHUs yueOHOro marepuana c
Y4€TOM OCOOEHHOCTEHN CTY/IEHTOB.

HpaKanecxoe 3aHATHE — 3aHATHUE, TMOCBALNICHHOEC OCBOCHHUIO KOHKPETHBIX YMCHHP’I u
HAaBBIKOB U 3aKPCTIJICHHUIO IMMOJTYYCHHBIX HaA JICKIIUU 3HAHUIA.

KoncyabTranum — BUl y4yeOHBIX 3aHATHH, SBIAOIIMKCA OJHOW U3 (OpM KOHTPOISA
caMoCTOsITeNIbHOM  paboThl  cryaeHToB. Ha  koHCymbTanusx 1o mpochOe  CTYAEHTOB
paccMaTpUBAIOTCST HauOojee CII0KHbIE MOMEHTHl IPH OCBOGHHUHM Marepuana JUCLUIUIMHBL,
npenojaBaTeslb OTBEYA€T Ha BOMNPOCHl CTYAEHTOB, KOTOpPblE BO3HUKAIOT y HHUX B Ipoliecce
CaMOCTOSITENIbHON PaOOTHI.

6. IlepeyeHb JIMIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHAEMOIr0 TPOrPaAMMHOIO
o0ecrneyeHusl, MCIOJIL3YeMOI0 INPH OCYHIECTBJIEHUHM 00pa30BaTEIbHOIO Ipouecca Mo
AUCHHUIINHE

B mponecce OCYICCTBIICHUA 06pa3OBaTCJ'IBHOFO nmponecca UCIOJIb3YHOTCA:

JJIA q)OpMI/IpOBaHI/ISI MaT€prajloB AJid TCKYIIETO KOHTPOJA YCIIEBACMOCTH W IMPOBCACHUA
HpOMC)KyTO‘-IHOfI arrecranuu, ajad (bOpMI/IpOBaHI/ISI METOANYCCKUX MAaTCPHUAJIOB IO JUCHUIIIIMHE!



— mnporpammsl Microsoft Office;

— m3parenbcekas cucrema LaTex;
— Adobe Acrobat Reader;

IIPU IPOBEICHUH NMPAKTHUYECKUX 3aHATHIA UCTIOIB3YETCS MIPOrpaMMHOE 00ecTiedeHre

— Microsoft Visual Studio.

7. IlepeyeHb cOBpeMeHHbIX TNPO(ecCHOHANBbHBIX ©0a3 JaHHBIX H HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYLIECTBJIEHUN 00Pa30BaTeJIbLHOI0 Mpoiecca mo
AUCHHILINHE (MPU HE00X0AMMOCTH)

Jlst morcka yueOHoU auTeparypbl ondauoreku Apl'Y ucnosb3yercs aBTOMaTH3UpOBAaHHAS
OuOIMOTEeYHO-NH(POPMAITUOHHAS cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Y4eO0HOIi  JHUTepaTypbl, PecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKANMOHHO cetn «UHTepHer» (IpHM HEO0XOAUMOCTH),
PeKoOMeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIITUHbBI

a) OCHOBHAasI JTUTEpaTypa

1. Coicoe C. C. Bpenenue B kBaHTOBbIe BhluncicHus. KBantoBwle anroputmsl / C. C.
CricoeB — CI16: UsnarenscTBo CIIOIY, 2019. — 144 c.

2. Hunmscen M. KBaHTOBBIE BBIYMCIIECHHS M KBaHTOBas mH(opMmarus. Ilep. ¢ amra. / M.
Hunwcen, U. Yanr — M: Mup, 2006. — 824 c.

0) 10MOJTHUTEILHAS JIUTEPaTypa

1. bopsynor C. B. KBanroBbie Bhrumcienus / bopsynos C. B., Kypramuu C. 1. — CII6:
BXB-IlerepOypr, 2022. — 144 c.

2. ITeppu P. T. DnemenTapHOE BBEICHHE B KBAHTOBBIC BBIYHCICHUS. Y4ueOHOe nocodue / P.
T. Ileppu. — M: Unremnexr, 2018. — 208 c.

B) pecypcbl cetu «MMHTEepHeT» (MPH HEOOXO0AUMOCTH)

1. O6mepoccuiickuii Matematuueckuii moprai (http://www.mathnet.ru/).

2. Hayunas snektponHas 6ubmuoreka (http://elibrary.ru).

9. MatepunaibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs JIsl OCyLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCHUILVINHE

MaTCpI/IaJIBHO-TCXHI/IquKaSI 6333, HCOGXOZ{I/IMa}I AJIL OCYHICCTBJICHUS O6p8.30BaTCJ'ILHOFO
mnmponecca Mo JUCHUIIMHE BKIIIOYACT B CBOH COCTaB ClicuuaJIbHbIC ITIOMCIICHUA !

- y‘{e6HBIC AyauTopuun IJid MpOBCACHUS 3aHSATHH JIEKITUOHHOI'O THIIA,


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://elibrary.ru/

— y4eOHBIC ayTUTOPUU JUIS MPOBEACHUS MPAKTUYECKUX 3aHSATHI, OCHAIICHHBIC CPEACTBAMH
BBIYHMCIIUTENIHON TEXHUKH, C YCTAHOBJIEHHBIM IIPOrpaMMHBIM obOecnedueHneM Microsoft
Visual Studio;

— y4eOHBIC ayTUTOPUH IS TIPOBEACHUS IPYIIOBBIX M HHIUBUYaIbHBIX KOHCYIbTAIUMH,

— y4eOHBIC ayTUTOPUH JUIS IPOBEACHUS TEKYIIETO KOHTPOJIS M IPOMEXKYTOUHON aTTeCTallly;

— IIOMEIIEHHS JJISl CAMOCTOSTEIbHOM PadOTHI;

— TOMEIIEHHs Ui XpaHEHHsS U MPO(UIAKTHYECKOrO OOCTY)KMBAHMS TEXHHUYECKHX CPEICTB
00yJeHUsI.

[Tomemennss Ast CaMOCTOSITENBHOM PAaOOTHI OOYYArOIIUXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MHOJKIIOYeHUS K cetn «MHTepHeT» M obecredyeHneM nocTyna K
AIIEKTPOHHOM HH(pOpMaoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOpP(BI):

Houent kadpenpsr KbuMMOMU, kang. ¢pusz.-mat. HayK M. Mypun

OQ0JIIHCHOCI, YUeHAas CIeneHb noonuce U.0. ©amunus



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«3amuTa cucTeM KBAaHTOBOM CBA3HM

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1. Tumnosele KOHTPOJIbHBIC 3aaHu U UHBIC MaTCpHaJlbl,
HCIIOJIb3YCMBIC B ITPOLCCCC TCKYUICT'O KOHTPOJIA YCIICBACMOCTHU

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI

3aaHus A1 CaMOCTOSITENIbHOM paboThl 1o TeMe Ne 3: KBaHTOBBIE alrOpUTMBI.
Yopaxuenue 1. KakoBa 3¢)(heKTHBHOCTS HAMITYUIIETO KJIACCUYECKOTO aJITOPUTMA, TaAPaHTUPOBAHHO
Pa3IUYAOIIEro IOCTOSAHHYI0 (YHKLUHIO OT COaJlaHCUPOBAHHON C HEKOTOPOW BEPOSITHOCTHIO
omunboku e < 1/2?
VYnopaxuaenne 2. Haiiaute Toukm Ha cdepe brnoxa, cooTBETCTBYIOIHME HOPMAaIHM30BAHHBIM
COOCTBEHHBIM BEKTOpaM paznuyHbIX MaTpuil [laymnu.
VYnpaxnenne 3. ITycTs X — neficTBuTensHOe uncio U A — Takas Matpuia, uro A2 = |. TTokaxwuTe,
gro exp(iAx) = cos(X) | + i sin(x) A.
VYnopaxuaenune 4. [lokaxure, 4T0 C TOYHOCTBIO J0 oOmed (as3pl syeMeHT 7/8 yIOBIETBOPSET
ycnoButo T = Ry(m /4).
VYnpaxuenue 5. [IpencraBere oneparop Axamapa H B Buae npousBeaeHus MOBOPOTa ONEPATOPOB
Rx 11 R; 11 061iero $hazoBoro MHOKHUTEIS €' [1si HEKOTOPOTo JEHCTBUTEILHOTO (P.
VYnpaxuenue 6. [Tokaxure, uro X Y X =—Y, u BeiBeauTe orciona ypasuenue X Ry(0) X = Ry(— 0).
VYnpaxuaenue 7. Ilpou3BoibHBIA yHHUTApHBIM omeparop, JAeHCTBYIOIIMII Ha KyOMTax, MOXHO
3amucath B Bujae U = exp(i a) Rn(0) 1715t HEKOTOPBIX BEIIECTBEHHBIX YHCEN O U O U BEIIECTBEHHOTO
TPEXMEPHOTO €IMHUIHOTO BEKTOpa N.

1. Jlokaxkute 3TO.

2. Haiinute 3HaueHus o, O 1 N, mpu KOTOPBIX MOTy4YUTCs oneparop Anamapa H.

3amaHus A CaMOCTOSITeNbHOM paboThl o Teme Ne 4: KBantoBast uHbopMarusi.

Vnpaxuenue 1. OObsiCHUTE, KaK HCIOIB30BaTh YCTPOWCTBO, MPABWIBHO HACHTH(PUIIUPYIOIIEE
OJIHO M3 JIBYX MOJIAaHHBIX HA €ro BXOJ] HEOPTOTOHAIBHBIX KBAHTOBBIX COCTOSIHHUM |Wy> WU |¢>, AJs
MIOCTPOCHHSI IPYrOT0 yCTPOMCTBA, KOMUPYIOMIETO COCTOSHUS [> U |@> B HapyIIeHHUE TEOPEMBI O
HEBO3MOXKHOCTH KomupoBaHus. VI Hao00OpOT, 0OBACHUTE, KaK HCIOIb30BaTh YCTPOWCTBO s
KOIMUPOBAHUS C IETBI0 Pa3TUYCHUSI HEOPTOTOHAIBHBIX KBAHTOBBIX COCTOSIHUH.

3amanus 111 CaMOCTOSITeNbHOM padoThl o Teme Ne 5: TlocTymaTsl KBaHTOBOW MEXaHHKH.
VYnpaxuenue 1. [IpoBepsTe, uTo onepatop Anamapa H sSBIsS€TCS YHUTAPHBIM.

Vnpaxnenue 2. Jlokaxute, uro H2 = I.

VYupaxuenue 3. Uemy paBHbI COOCTBEHHBIE YHCIIa U COOCTBEHHBIE BEKTOPHI ornieparopa H?
VYnpaxuenue 4. [Iycte A 1 B — KOMMYTHPYIOIIUE SPMHUTOBBI orepatopbl. Jlokaxkure, 4yto exp(4)
exp(B) = exp(4 + B).

VYupaxuenue 5. Mcnonb3ysi CeKTpaibHOE Pa3iokKeHNe, MOKAKUTE, YTO JIJIs JTI000TO YHHUTAPHOTO
oneparopa U omnepatop K = - i log(U) sBnsiercst spmutoBbIM, a cienoBatenso, U = exp(iK) mis
HEKOTOpOro 3pMHUTOBa onepaTopa K.



VYuopaxuaenue 6. Ilycts {Li} u {Mmn} — nBa HaGopa omepaTopoB u3MepeHuil. [lokaxwure, uTO
MOCJICIOBATEILHOE BBITIOJIHEHUE W3MEPEHHs, 3a/aBaeMoro omeparopamu {Li}, u omeparopammu
{Mn}, ¢pu3nyeckr SKBUBAJICHTHO OJHOMY HU3MEPEHUIO, 3a1aBaecMoMy omeparopaMu {Nim}, rae Nim
= Mm LI.

Yupaxuenue 7. Ilpenmnonoxum, Mbl TPUTOTOBHIU KBAHTOBYIO CHCTEMY B COOCTBEHHOM st
HEKOTOpOil HaOmoaaeMoit M cocTosiHuH |[@> (COOTBETCTBYIOIIEE COOCTBEHHOE 3HAYCHUE PABHO M).
Uemy OyayT paBHBI cpeHEe HW3MEPEHHOE 3HaueHue HaOmomaemMoil M M cpenHeKBaIpaTH4YHOE
OTKJIOHEHHE?

VYopaxuaenue 8. Ilyctp KyOUT HaxomuTcst B cOCTOSSHUM [0> ¥ BBIOJHAETCS H3MEpPEHHE
Habmoaemoii X. Uemy paBHO cpeiHee 3HAaUCHUE U CPETHEKBAIPATUYHOE OTKIOHEHHE X?
VYnpaxuaenue 9. [Tokaxkute, 4To COOCTBEHHBIE 3HAUEHUS OIeparopa V ¢ ¢ paBHbI =1, a MPOEKTOPHI
Ha COOTBETCTBYIOIIME COOCTBEHHBIC IPOCTPAHCTBA ONPEACIISAIOTCS BhipakeHUIMU Px = (I £V ¢ 6)/2.
Yupaxuenue 10. Beramcnure BeposSTHOCTH MONyYeHUs pe3yinbrata +1 mpu w3mepeHuun V * o,
roJiarasi, YTo epe H3MEpeHneM CucTeMa Haxouiach B coctossHuu |0>. B kakoM coctosiHuu Oyner
HAXOJIUTHCS CUCTEMA TIOCIIe U3MEPEHUS, €CIIM U3BECTHO, YTO OBLIO MOJIy4yeHO 3HaueHue +17?
Yupaxnenue 11. [Tokaxure, 4To a1000€ U3MEPEHHE, B KOTOPOM olepaTopsl u3meperuss u POVM-
DJIEMEHTHI COBIA/IAOT, SBIISCTCS TIPOCKTUBHBIM.

Yopaxuenue 12. [lycte bo0 momydaer KBaHTOBOE COCTOSIHUE, BbIOMpaeMoe u3 Habopa |[y1>, ...,
|ym> nuHeHO-He3aBUCUMBIX cocTostHmiA. [locTpoiite Takoit POVM-nabop {Ei1, Ez, ..., Em+1} mpu
KOTOPOM B Cliy4ae, eClid pe3yibraT u3MepeHuss paBeH Em (0 < i < m+l), Boby mocroBepHO
U3BECTHO, UYTO €My ObLIO BhIAaHO cocTosiHue |yi>, (POVM-HaO0p M0KEH yIOBICTBOPATEH YCIOBUIO
<vilEi| yi> > 0 pu 1r060M 1.)

3amanus A1 CaMOCTOSITeNIbHOU paboThl o TeMe Ne 6: KBaHTOBBIE CXEMBI.
Vopaxkuenue 1. ITycte M u N — HenapajulelbHbIE EIUHUYHBIC BEIIECTBEHHBIE TPEXMEPHBIC
BekTOphl. [lokaxkute, uto mobast yHuTapHas onepanus U Ha 0JJHOM KyOHUTE MOXKET OBITh 3alicaHa
B BH/JIC
U = €' Rn(B1) Rm(v1) Rn(B2) Rm(v2) ...
IPU COOTBETCTBYIOLINX 3HAYEHUSAX O, Bk H V.
VYmpaxuenue 2. Ykaxure A, B, C u a ans snemenrta Anamapa.
Vnpaxuenue 3 (ToxzaectBa ais cxeM). [lose3HO yMeTh ynpomaTh CXeMbl «C TIEPBOTO B3TJISAIA» C
UCIOJIb30BAaHUEM TOXKAECTB JJIsl ONEepaTOpOB. JJOKaKUTe TpH CIETYIOLINX TOXKIECTBA:
HXH=Z,HYH=-Y;HZH=X.
VYnpaxsaenue 4. C MOMOIIbIO MPEABIAYIIETO YIPAXKHEHUS MOKAXKUTE, YTO, C TOYHOCTHIO /10 O0IIEro
dazoBoro muokutenss H T H = Ry(w / 4).
Vrpaxnenue 5. Jlokaxute, uro C3(U) s m060ro ogHOKy6HTOBOTO omepatopa U MOxKeT GHITH
IPEJICTAaBICHO CXEMOM, cocTosAllel u3 He Oosee 8 OJHOKYOMTOBBIX 3JIEMEHTOB M 6 3JIEMEHTOB
CNOT.
VYnpaxnerne 6. [Toctpoiite cxemsrl, peammytomue CH(U) mms U = Ry(0) 1 U = Ry(0), ¢ momomisio
sanemerTa CNOT u onepauuii Ha o1HOM KyOuTe. MOXKHO JIM COKPAaTHTh YHUCIO MOCIETHHUX C TPEeX
JI0 TBYX?
Vopaxuaenue 7. Ilycte p — Marpuua IUIOTHOCTH, ONMCBHIBAIOIIAS ABYXKYOHTOBYIO CHCTEMY.
[lpenamonokuM, dYTO MBI TPOM3BOIMM MPOSKTHBHOE HW3MEpPEHHWE BTOporo Kyburta (B
BeIMHCIUTENEHOM Oasuce). [Tycts Po = |0><0| u P1 = |1><1| — npoekTops! Ha cocTosiHus [0> 1 |1>
COOTBETCTBEHHO, a p' — MaTpHlla IUIOTHOCTH CHCTEMBI IOCIe W3MEPEHHUs HalIlogateseM, He
y3HaBIIUM pe3ynbTaT udmepenus. [lokaxute, uyro umeer mecto gopmyna p' = Po p Po + P1 p P2
[TokaxkuTe TakXke, 4TO peaylMpOBaHHAs MaTpUIa IUIOTHOCTH JUIS TIEPBOTO KyOWTa HE MEHSETCS
nocJjie u3MepeHus, T. €. tra(p') = tra(p).
Vnpaxuenue 8 (uppauuonansHocTh 0). Ilycte cos 6 = 3/5. Jlokaxkute OT MPOTUBHOrO, 4to 0
HECOU3MEPUMO C 2 T.



1. Tloms3ysice Tem, uto €@ = (3 + 4i)/5, HmOKaxHTe, 4TO €CIH O PALHOHAIBHO, TO
CYILECTBYET TAKOE LENIOE MOJOKUTEIBHOE Yrciio M, uto (3 + 4i)™ = 5™,
2. TTokaxwure, uyro (3 + 4i)™ = 3 + 4i (mod 5) mis Bcex M > 0, U BBIBEIUTE OTCIOA, YTO
paBeHcTBO (3 + 4i)™ = 5™ HeBO3MOKHO.
Yupaxuenue 8. [Iycts U — yauTapHO€E nMpeoOpa3oBaHue, peain30BaHHOE C IIOMOIIBI0 N-KYOUTOBOM
KBaHTOBOM cxempbl, coctosmend u3 aemeHToB H, S, CNOT u Toddomu. ITokaxute, uro U umeer
By 2%°M, rne k — uenoe umcmo, a M — marpuma pasmepa 2" X 2", 31eMeHTBI KOTOPOH —
KOMIUICKCHBIC YHUCJIa C [EJIBIMH JCUCTBUTCIPHOH M MHHUMOW YacTsIMH. BBITOIHUTE TO XKe
yIpakHeHHe ¢ 3JIeMeHToM Tt / 8 BMecTo anemenTta Toddomnu.

3amanus 111 caMOCTOsITeNIbHOM padoThl o TeMe Ne 7: KBanTtoBoe mpeoOpa3zoBanne dypsbe.
VYnpaxuenue 1. [lpuBeaure mpsiMoe 10Ka3aTenbCcTBO TOTO, YTO 'BaHTOBOE IpeolOpasoBanue Oypbe
B OPTOHOPMAJILHOM 0a3uce, YHUTAPHO.

VYnpaxuaenue 2. Berancnure B sBHOM BuUjie mpeodpazoanue @ypoe N-KyouToBoro coctosius |00...
0>.

Yopaxkuenue 3 (kimaccuueckoe ObicTpoe mpeoOpazoBanue Dypwe). Ilpenmonoxkum, TpebOyercs
MOJTYYUTh Ha KJIACCHUYECKOM KOMITbIOTepe mpeoOpasoBanre Dypbe BekTopa ¢ 2" KOMIUIEKCHBIMH
KoMIoHeHTaMu. [IpoBeppTe, 4TO TpPU HENOCPEICTBEHHOM BBIYMCICHHH JJISI 3TOTO MOTpeOyeTcs
O(22") snemeHTapHEIX apudMeTHUYECKHMX onepamuii. Haifnte crmoco6 COKpaTHTh YMCIO TaKHX
omnepanuit 1o ®(n2").

Yupaxnenue 4. Pa3noxure 3JeMeHT «yrnpasisieMoe Re» B KOMITO3UIHIO 0HOKYOUTOBBIX 1 CNOT-
DIIEMEHTOB.

Vupaxunenue 5. IlocTpoliTe KBAaHTOBYK CXEMy, PpEAIM3YIONIYIH0 OOpaTHOE KBAaHTOBOE
npeodpazoBanue Oypbe.

Yrpaxsnenue 6 (npuOJIIMKEHHOE KBaHTOBOE IpeoOpasoBanue Dypbe). OUEeBHUIHO, YTO B CXEME,
peanu3yromieii KBaHTOBoe peoOpa3oBanne Dypre, MPUMEHSIOTCS 3JIEMEHThI SKCIIOHEHIHATIHHOH (B
3aBUCUMOCTH OT 4YMCJia KyOuTOB) TouHOCTH. Ha caMoMm Jiene, oJJHaKo, HU B KaKOW KBAaHTOBOW CXeMe
NOJMHOMHAIILHOTO pa3Mepa Takas TOUYHOCTh He TpeOyercs. Ilycts, Hanmpumep, U — uaeanbHOE
KBaHTOBOE NpeoOpa3oBanue Dypre Ha N KyOUT U V — npeoOpazoBaHKe, KOTOPOE MOIYUIUTCS, €CIIU
ANIEMEHTHI «ympasisieMoe Ryk» peanmn3oBanbl ¢ TouHOcThIO A= 1/p(n), rme p(n) — MHOroOUJIEH.
Toxaxure, yro ommbka E(U, V) = max - [|(U — V)( |y>)|| umeer nopsagoxk @(n?/ p(n)) u tem
CaMbIM TOJIMHOMUAIBHOW TOYHOCTH B KaKJIOM D3JIEMEHTE TOCTAaTOYHO, YTOOBI TapaHTHPOBATH
MNOJMHOMHAIIbHYIO TOYHOCTb CXEMBI B LIEJIOM.

3agaHusd Ui caMOCTOSTeNbHON paboThl o Teme Ne 8: Mepbl pa3inuuus KBaHTOBOW HH(POpPMALIUH.
Vpaxuenue 1. Halinute paccTtosiHue MexXay pacnpenenenusmu sepositHocteit (1, 0) u (1/2, 1/2) B
CIIeIOBO METpUKe; MeK Iy pactupenenenusmu (1/2, 1/3, 1/6) u (3/4, 1/8, 1/8).

Vpaxuenue 2. [lokaxxuTe, 4To paccTOsIHUE MEXAY paclpeleieHus MU BeposiTHOcTel (p, 1 — p) u
(p, 1 — g) B ciienoBoit MeTpuKe paBHO |p — (.

VYnpaxuenue 3. Haiinure crenens coBnageHus As pacnpenenenusmu BepositHocrelt (1, 0) u (1/2,
1/2); nns pacnipenenenwii (1/2, 1/3, 1/6) u (3/4, 1/8, 1/8).

Vupaxuenue 4. [lokaxute, 4T0 175 TIOOBIX COCTOSIHUM P U @ MOXKHO NPEACTaBUTh UX Pa3HOCTh B
Buge p— 6 = Q — S, rae Q u S — NOJOKUTENBHO OIpEeIIEHHbIE ONEPATOPhl ¢ OPTOrOHAIBHBIMU
HOCHUTEJISIMHU.

VYnpaxHenue 5 (CyliecTBOBaHHE HEMOABIKHOM Toukn). Teopema Illaynepa o HemoABMKHOM Nouke
— KJIaCCMYECKHIl MaTeMaTHYeCKUH pe3yibTaT, 3aKIH0YarolIuiics B TOM, 4TO JHO00€ HENpEephIBHOE
otoOpakeHHe B ceOsl BBITYKJIOTO KOMIIAKTHOIO MHOKECTBA B TMILOEPTOBOM MPOCTPAHCTBE UMEET
HEMOJIBUKHYIO TOUKY.

Hcnonb3ys 3Ty TeopeMy, TOKaXUTE, YTO JH0O0E COXpaHsIollee cliell KBaHTOBOE Ipeodpa3oBanue £
UMEET HETOABIXHYIO TOUKY, T. €., YTO CYIIECTBYET p, Takoe, uto E(p) = p.
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VYnopaxuaenue 6. Ilyctp coxpansmomiee ciell KBaHTOBOE INpeoOpazoBaHHe E SBISIETCS CTPOTrO
CKMMAIOIIMM, T. €. JUId JI0ObIX po W a BemojdHsercs HepaBeHcTBO D(E(p), E(c)) < D(p, o).
Jlokaxure, 4T0 £ MMEET €IMHCTBEHHYIO HENOABUKHYIO TOUKY.

Vupaxkuenue 7. Paccmorpum genonspusyromuii kanan E(p) = p 1/ 2 + (1 — p) p. Hus
npou3BoJIbHBIX p ¥ o Haiinute D(E(p), E(c)), ucmonb3ys OJ0XOBCKOE IMPEICTABICHHE, U SIBHO
JOKaKHUTE, 4TO 0TOOpakeHue £ sABisieTcst CTporo cxumarommm, 1. €. uro D(E(p), E(c)) < D(p, o).
VYnpaxuenue 8. [Tokaxure, 4TO KaHAN ¢ KIACCHYECKON OMIMOKOW SIBISIETCS CKMMAIOIIUM, HO HE
SIBJISIETCSI CTPOTO COKUMaronMM. HaiiiuTe MHOXKECTBO HEMOABUKHBIX TOUCK JUISI ATOTO KaHasa.

3amanus A1 CaMOCTOSITEIbHOM padoThl o TeMe Ne 9: KBanToBast kpunrorpadus.

VYnpaxuaenue 1. Paccmorpute cucremy ¢ N MOJIb30BATENAMH, JIF00ast apa KOTOPHIX XOTelna Obl
oOuatbest TuYHO. CKOIbKO TpeOyeTcs Kiltouel Mpy MCIOB30BaHUU KPUNTOTpaduu C OTKPHITHIM
kr09oM? CKOJIBKO TpeOyeTcsl KIIFoUYeH MpH MCTI0Ib30BAHUU KPUNITOTPAdUH C CEKPETHBIM KIFOUOM?
Ynpaxknenue 2. MoxeTt ObITh HEsICHO, ToueMy. [TokaxuTe, 4TO U3 HAUXYALIEro AOMYIIECHUS,
COCTOSILIETO B TOM, 4T0 EBa MMEET MOJIHBIA KOHTPOJIb HAaJl KAHAJIOM CJIEeIyeT, 4To S(p)
OrpaHHYMBaeT B3auMHYI0 HHbopManuio EBbl ¢ pesynbraTamu usmepenuit Anucel u bo6a.
VYnpaxuaenue 3. OTMETHM, YTO JOKAJIbHBIE H3MEPEHHUS, KOTOPhIE MPOU3BOIAT Afca u bo0, Kak,
Hanpumep, | @ X u X ® |, ne kommyTtupytot ¢ 6a3ucom bemna. [lokaxxkure, 4T0> HECMOTPSI HA ATO,
CTaTUCTHKA, KOTOPYIO Annca u bo0 moy4aroT u3 CBOMX U3MEPEHHH, TaKas ke, KaKyr0 OHU MOTJIH
Ob1 TONy4uTh, U3Mepsist [lof 1 [pr.

Yupaxuenue 4. [Tycts {M1, My, ..., Mn} — MHOKECTBO Ha0JIFOTaCMbIX, KOTOPbIC IPUHUMAIOT
3HaYeHUs Xj IPU U3MEPEHUHU HaJl COCTOSTHUEM p. JOKaKuTe, YTO CiiydaiHble BEIMYUHBI X { MOKHO
ONKCHIBAaTh B TEPMUHAX KJIACCUYECKOW Teopuu BeposTHOCTel, eciu [Mi, Mj] = 0, 1. e. eciu oHu
MOMAPHO KOMMYTHUPYIOT.

Vupaxuenue 5. [Tokaxute, uto, eciau Mbl HaunHaeM ¢ N DIIP map B coctosiuu |Boo> © " u
BBITOJIHSIEM U3MEPEHHS OJIMHAKOBBIX 00Pa3yIOMIMX HA ABYX N-KYOMTOBBIX IMOJIOBHHAX THX Tap, a
3aTeM IpuMeHseM onepaTtopsl [laynu ans ucnpaBieHus: pasHUIBI B pe3yIbTaTax 3TUX U3MEPEHU,
TO TIOJTy4aeM 3aKOIUPOBaHHOE cOCTOSIHUE |Boo> © ™. [TokaxkuTe TakXke, 4TO €CIn
CTaOMIIM3HUPYIOUIHMIA KO/ UCTIPABIISIET 10 ON OMHUOO0K, TO aXKe KOTJa B N-KyOUTOBOW TIOJIOBHUHE
JIOITyCKaeTcst 6N OMIMOOK, MBI TOIYYUM |Boo> © M.

Cnucok BONPOCOB K 3a4eTy:

VcTopus KBaHTOBBIX BBIUMCIICHUH U KBAaHTOBOM HH(pOpMAaIIHH.
KBanToBbIE OUTEHI.

OnHOKYOHUTOBBIE 37IEMEHThl. MHOTOKYOUTOBBIE 3JIEMEHTHI.
N3mepenus B 6azncax, OTIIMYHBIX OT BEIYUCIUTEIHLHOTO.
KBaHTOBBIE CXEMBI.

Cxewma xonupoBaHHs KyOuTa.

Knaccrndeckne BEIYMCIIEHUS] HA KBAHTOBOM KOMITBIOTEpE.
KBaHTOBBII napauienusm.

. Anroputm Jloiya.

10. Anroputm Jloitua-Moxa.

11. Knaccuduxanus KBaHTOBBIX aJITOPUTMOB.

12. KBaHnTOBas Teopusi HHPOPMAIIHH.

13. TIpocTpaHCTBO COCTOSHUI. DBOIIONHUS.

14. KBaHTOBBIE U3MEPEHMUSI.

15. Pa3nuuenue KBaHTOBBIX COCTOSTHUM.

16. [IpoexTuBHBIC N3MEPEHHSL.

17. POVM-u3mepenus.

LCoNoOA~RWNE
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18. da3a.

19. Cocrosinue cUCTEMBI.

20. KBaHTOBBIC aITOPUTMBI.

21. YcnoBHBIC Orepaluu.

22. U3mepenue.

23. YHUBepcalbHbIC KBAHTOBBIC 3JICMCHTHI.

24. KBantoBoe npeoopazoBanne Dypne.

25. Onpenenenre COOCTBEHHOTO YHUCIA.

26. [TpunosxeHus: HaXOXKJACHUE TIOPSAIKA U (PaKTOPU3ALIUSL.
27. Mepsl pa3nuuus KJIacCCHYECKOW HH(POpMaIIH.

28. HackoJIbKO OJIM3KH JiBa KBAHTOBBIX COCTOSIHUS?

29. CnenoBasi METpHUKA.

30. CremneHb coBmaieHusI.

31. CBs3b MEXKIy MEpaMu pas3Inyusl.

32. HackoybKO KBAaHTOBBIN KaHAI COXpaHsIeT nHpopManuo?
33. Kpunrorpadus ¢ ceKpeTHBIM KITIOUOM.

34. Ycunenne KOH(PpUISHINATBHOCTH M COTIACOBaHNE MHPOPMALIUH.
35. KBaHTOBOC pacrpeeieHue KIoue.

36. CexpeTHOCTh U KOTepeHTHas! HHPpOpMAIHs.

37. be3omacHOCTh KBAHTOBOTO PaCIpEICIICHUs KITFOUCH.

HpaBI/IJIa BbICTABJICHHUA OLICHKHU HA 3a4eTe.

B mpouecce 3adyera TpeOyercs OTBETUTh HA OJMH W3 NPHUBEACHHBIX BbIllle Bompocos. Ha
HOJTrOTOBKY K OTBETY J1a€TCs HE MEHee 1 akaJieMU4ecKoro yaca.

Ilo utoram 3adeTa BEICTABIISICTCS OJJHa M3 OLICHOK: «3a4YTCHO», «HC 3a4TCHO».

Ouemca «3a4TeHo0» BBICTABIISICTCS CTYACHTY, KOTOpHﬁ ACMOHCTPUPYET BJIAZICHUC
COACPpKaHUEM MaTcpurajia " MOHATUMHBIM arrapaTomM KBaHTOBOM HH(bOpMaTHKH U KBAHTOBOM
TCOpHUU CBA3U; YMECT CBA3BIBATH TCOPUIO C HpaKTHKOﬁ. B otBeTe MOTYT AOIMYCKAaTbCAd OTACIBbHBIC
HCTOYHOCTH (HCCYH_IGCTBCHHHC OH_II/I6KI/I), KOTOPBIC HUCIHPABIAOTCA CaMHUM CTYACHTOM IIOCJIC
JOIIOJIHUTCIIBHBIX H (I/IJ'II/I) YTOUHAIOMIUX BOIIPOCOB 3K3aMCHATOpA. Ha 4acTe nOmOIHHUTEIBHBIX
BOITPOCOB CTYACHT MOXKCT HC IaTh OTBCT WJIN JAaTh HCBepHBIfI OTBCT.

Ouenka «He 3a4TeH0» BBICTABISAETCS CTYIAEHTY, KOTOPBIM IEMOHCTPUPYET Pa3pO3HEHHBIE,
OeccucTeMHble 3HaHUS; OECHOpPAIOYHO M HEYBEPEHHO M3JIaraeT MaTepuai; HE YMEET BbLIEIATh
IJIABHOE M BTOPOCTEIIEHHOE, HE YMEET COCAUHATH TEOPETHYECKUE IIOJIOKEHHUS C IPAKTHUKOW;
JIOTyCKaeT TpyOble OMIMOKM TpU ONpPENENCHUH MOHSATHM, BCIEACTBHE HEMOHMMAaHUS UX
CYIIECTBEHHBIX M HECYIIECTBEHHBIX NPHU3HAKOB M CBS3€W; JACT HEINOJHBIE OTBETHI, JIOTMKA H
[IOCJIEIOBATEIIbHOCTh ~ M3JI0KEHHUsS KOTOPBIX HMEIOT CYLIECTBEHHBIE W  IIPUHIUIIUAIBHBIC
HapylleHus, B OTBETaX OTCYTCTBYIOT BbIBOJBIL. JIOMOJHUTENBHBIE W YTOYHSIOIIKME BOIPOCHI
JK3aMEHaToOpa HE IMPUBOAAT K KOPPEKLUMU OTBETOB CTyAcHTa. Ha OCHOBHYyK 4acThb
JIOTIOJTHUTEIIBHBIX BOIIPOCOB CTYACHT 3aTPYAHSAETCA JaTh OTBET WM J1a€T HEBEPHBIE OTBETHI.

Onenka «He 3auTeH0» BBICTABISETCS TAKXKE CTYACHTY, KOTOPBIM B35 HK3aMEHALMOHHBIN
OuseT, HO OTKAa3aJcs J1aTh Ha HETO OTBET.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«3ammTa cucTeM KBaHTOBOM CBSI3H

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINHBI

V4eOHBEIM MJIaHOM Ha HU3YUYCHUC UCHUIIMHBI «3am1/1Ta CHCTEM KBaHTOBOH CBSI3H»
OTBOAUTCA OAHUH CEMCCTP. B KOHIIC CCMECTpa B KAYCCTBC UTOIOBOI'O KOHTPOJIA MPCAYCMOTPCH
3adeT. B IMpoHeCcCe U3YyYCHUA AUCHUILINHBI BBIITOJIHAIOTCA CEMb CAMOCTOATCIIbHBIX pa60T.

[Ipyn uzyuyeHun yueOHOro marepuajia MO TUCHUIUIMHE «3alluTa CHUCTEM KBAaHTOBOU
CBSI3M» COOMIOIaeTCs OaaHC MEXKAY JCKIIMOHHBIMHU U MPAKTUYECKUMHU 3aHATUAMU. DTO CBA3aHO
C TeM, YTO C OJHOM CTOPOHBI B pPaMKaxX IUCIUIUIMHBI H3J1araetcss OOJIbIIOE KOJIUYECTBO
HETPUBHAILHOTO Y4eOHOTrO MaTrepwaia, B TOM YHUCIE PE3yJdbTaThl HAYYHBIX HCCIICIOBAHUMN
NOCJIEAHETO JAECATUIIETHS, @, C APYrOd CTOPOHBI, JUIsl IIOJHOLIEHHOTO OCBOEHHS JIaHHOI'O
MaTepuaia 00yJaromeMycss HEOOXOAUMO TOTYYUTh CAMOCTOSTEIBHBINA OIBIT MO0 MPUMEHCHHIO
M3Yy4aeMOTro B paMKax AUCIMILTUHBI MAaTEMAaTHUYECKOT 0 anmnapara.

OCHOBHYIO poOJib A aHajin3da W KOHTPOJII KadeCTBa YCBOCHUS MaATCpUalia UIPAOT
CaMOCTOATCIIbHBIC pa6OTBI. B kauecTBe 3amaHMi 19 CaMOCTOSITEIbHOM pa6OTI>I JoMa
06y‘laIOH_[I/IMC$I npeajararoTcsa MaTeMaTUICCKUEC 3a1a4i, KOTOPbIC JOJIKHBI ITO3BOJINTE CTYACHTY
MEPCOCMBICIINTE M3YUCHHBIC Ha JICKIUAX IHNOHATUA W MCTOAbI, IPUMCHUTHL HUX IS PCHICHUA
TUIIOBBIX 3aJla4 M3 COOTBCTCTBYIOLIUX PA3ACJIOB AUCHUIIINHBI. Pemenus 3amad JOJDKHBI OBITh
OATOTOBJICHBI, 0(1)OpMJI€HI)I B IMCBMCHHOM BH/JIC U IPEACTABJICHBI B YCTAHOBJICHHLIC CPOKHU.

JInisi TIOBBIIIEHWSI KAauyecTBa YCBOCHHUS TEOPETHUYECKOTO Marepuana, MPHOOPEeTEHHBIX
IIPAKTUYECKUX HABBIKOB pabOThl € HM3y4yaeMblM B paMKaX JAMCLUUIUIMHBI MaT€MaTHYECKUM
anmnapaTtoM IMPOBOSATCS KOHCYJIbTAallMU 10 pa30opy 3ajJjaHuil Juisl CaMOCTOSITENIbHON paboThlI.
Taxkke Ha KOHCYJIbTallMAX, BO3MOXXHO IIOBTOPHO, pPa3bsACHSIOTCS BOIIPOCHI, BbI3BABIINE
3aTpyAHEHUS Y 00yJaromuXxcs.

ITo oxkoHuUaHHMIO ceMecTpa W3Yy4eHHUs AMCLUUIUIMHBI OOydaromuecss CAAlT 3auyeT. 3aueT
INPUHUMAETCS IO OMIeTaM, Kax bl U3 KOTOPBIX BKIIIOYAET B c€0sl OAMH TEOPETUUECKUN BOTIPOC.
Ha camocrosiTenbHyt0 TOATOTOBKY K 3a4€Ty BBIIAENSIETCS 2 JTHS.

OnpIT mpenojaBaHus TUCHUIIIMHBI «3alllUTa CUCTEM KBAaHTOBOW CBS3U» TOBOPHUT O
BBICOKOUM CIIO)KHOCTH €€ CaMOCTOSITEILHOTO M3YUEHHUsI JUIsi 00y4aromerocsi B MEPBYIO OYepehb
BBHUJY JOCTaTOYHO Y3KOTO BhIOOpa Y4eOHOW JUTEPATyphl HA PYCCKOM SI3bIKE, a TaK)Ke BBHLY
HEOOXOAMMOCTH 00JIaJlaHus TOCTATOYHO TIIyOOKUMH 3HAHUSMU JIMHEWHOW anreOpbl U TEOpUHU
BEPOATHOCTEN W MaTEMaTHYE€CKOM CTAaTUCTUKHU. M3maraemplii Ha JEKUUAX MaTepual YacTo
SABJSICTCS HETPUBHAIBHBIM M OTPAXKAET PE3YNbTAaThl HAYYHBIX HCCIEIOBAHUN IOCIEIHETO
necsatuietus. [loaToMy mocerienne Bcex ayAUTOPHBIX 3aHITHH SBIISETCS 0053aTEIbHBIM.
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