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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Llenpto OCBOEGHMS JUCHUIUIMHBI «3alUTa CHCTEM KBAaHTOBOW CBSI3U»  SIBISIETCS
npuoOpeTeHue OO0Yy4aroIUMKCS TEOPEeTHMUECKUX M IPaKTHUECKUX HABBIKOB oOOecredeHus
UH(POPMALIMOHHON 0€30IacHOCTH B CHCTEMaxX KBaHTOBOW CBs3M. JluciumiuuHa oOecrednBaeT
npuoOpeTeHue 3HaHMH M yMEHMH B 0OJAacCTH MCIIOJIB30BaHMsSI CHCTEM KBAHTOBOW CBSI3U U
KBAaHTOBBIX BBIUYUCICHUH, pa3pabOTKH KpUNTOrpapUuecKux MPOTOKOJIOB, 00ECIEUYNBAIOLINX
0€30I1aCHOCTh B CHCTE€MaX KBAaHTOBOH CBfA3M, CIIOCOOCTBYET OCBOEHHUIO MPHHIIUIIOB KOPPEKTHOI'O
NPUMEHEHHS COBPEMEHHBIX M MEPCIEKTUBHBIX TEXHOJIOTHH 3aIUThl HH()OPMAIIH.

3aza4yy IUCUUIUIAHBL

— (QopmupoBanue 0OOLIMX MPEACTABICHUN O KBAaHTOBO-MEXAHWYECKMX METOJaX, JIEKAIIUX B

OCHOBe o0ecreueHuss MH(POPMALMOHHON O€30IIaCHOCTH, a TaKKe OCHOBHBIX KBAHTOBO-

KPUNTOTpapUUECKUX IPOTOKOJIAX;

— O3HAaKOMJICHHE C IPHUHLUIIAMU KBAaHTOBBIX BBIYMCIECHHUH, C KBAaHTOBBIMU AJITOPUTMAMH,

HalpaBJICHHBIMU Ha aHAJIN3 CYHIECTBYIOIINUX CUCTEM KPUITOTPaQUU C OTKPHITHIM KIIIOUOM;

— O3HAaKOMJICHHE C MEPCIEKTUBHBIMU (PH3MUECKUMH TUIaTHOpMaMH I CO3IaHUsT KBaHTOBBIX

BBIYMCIIUTEIIBHBIX CUCTEM,;

— O3HAaKOMJICHHE C CHCTEMaMH KBaHTOBOI'O PacpeesICHUs KIIIOUEH.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuuiuinHa «3aluTa CUCTEM KBAaHTOBOH CBSI3M» OTHOCUTCS K 00s3aTeIbHON YacTu
00pa30BaTeNbHOI MPOrpaMMBbl U SIBISIETCS AIEKTUBHOW JUCIUIIMHOM.

Jlnis ocBOEHMsI JAHHOW TUCHMIUIMHON oOydaroliuecsl JOJDKHBI BIaJeTh MaTeMaTHUECKUM
anmnaparoMm anreOpsl, JMHEHHOMN anreOpbl, TEOPUU YKCEN, TEOPUU BEPOATHOCTEN U MaTeMaTHYECKON
CTaTUCTHKH, TEOPHUM MH(POPMALMHU, 3HATH OCHOBBI ITOCTPOEHUS BBIYMCIUTENBHBIX CeTeil, OCHOBBI
KJIACCUYECKOH Kpurrorpaduu.

JUIg ycnenHoro OCBOEHUsS IUCLUIUIMHBI «3aliuTa CUCTEM KBAHTOBOM CBSA3M» €M JOJKHBI
IIPEALIECTBOBATH CICAYIOIUE JUCIUIUINHBL:

«Anrebpay;

«JIunetinas anredpay;

«Teopus yncen»;

«Teopust BEpOSITHOCTEH U MAaTEMATHUYECKAs] CTATUCTUKAY;

«Teopust nuHpopMaLUNY;

«MeToibl U cpesicTBa KpUIITOrpapruecKoi 3alUThl HHPOPMALI;

«KoMnproTepHbIe ceTn».

JucuumiuuHa «3aluTa CHUCTEM KBAaHTOBOW CBA3M» SBISETCS MPEAIIECTBYIOMIEH Uis
IIPOXOKACHUS MPOU3BOJICTBEHHOW M NPEIIUIUIOMHON IMPAKTUKA M UTOrOBOM TOCYJapCTBEHHOMN
aTTeCTalUN.

3. [InanupyeMble pe3yabTaThl 00y4eHUs] MO TUCIHUIIAHE, COOTHECEHHBbIE C IUIAHHUPYEMbIMH
pe3yJbTaTaMHU OCBOEHHs 00pPa30BaTeIbHOI MPOrpaMMbl

[Ipouecc n3yyeHUs: TUCIUIUIMHBI HAaNpaBieH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHINN
B coorBercTBUM ¢ PI'OC BO, OOII BO u nproOpereHus cieayromux 3HaHU|H, YMEHHUH, HABBIKOB U
(nyn) ombITa NEATEITHHOCTH:

dopMmupyemasn HNaankaTop 10CTHKEHHUSA Ilepedyenn
KOMIIeTeHI A KOMIIETeHIINH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(xox u popmyJIHpPOBKA) (xoa u popMyaHpoOBKa)




Oo6umenpodeccuoHalbHbIEe KOMIIETEHIIUN

OIIK-10

Criocoben
aHAJIM3UPOBATH
TEHJICHIMU Pa3BUTHSI
METOJ/IOB U CPE/ICTB
KpunTorpahudeckon
3alUThl HTHPOPMAIIUH,
UCIIOJIb30BaTh CPEICTBA
Kpurrorpadgudeckoi
3alUTHl HTHPOPMAIIUU
NIPY pelICHUN 33a4
podeCCHOHATTEHOM
JIESATEIILHOCTH;

H-0OITK-10.3 3Haer:
3HaeT METOJINKY OICHKH - IPUHIHITEI KBAHTOBBIX BBIMHCICHUH 1
Oe3omacHOCTH KBaHTOBBIC aJITOPUTMBI, HAITPABJICHHBIC HA
KpUNTOrpadhuIecKux aHaJIN3 CYIIECTBYIOIINX KPUIITOCUCTEM C
MPOTOKOJIOB OTKPBITHIM KJIIOUYOM;
- OCHOBHBIC KBAHTOBO-MEXaHUYECKUE METO/IBI,
JISKAITUE B OCHOBE 00CCIICUCHUS
nHPOPMAITMOHHONW OE30ITaCHOCTH, a TAKKE
OCHOBHBIC KBaHTOBO-KPHIITOIPadUUECKUE
ITPOTOKOJIBI.
H-OIIK-10.4 3Haert:

YMeeT npoBOIUTH
CpPaBHUTEIBHBINA aHATU3
KpUNTOrpaUIecKux
IIPOTOKOJIOB, PEIIAOIINX
CXOMIHBIE 331291

- IEpCIIEKTUBHBIC (PH3UYecKre TUIaT(HOPMBI
JUTSL CO37IaHHSI KBAHTOBBIX BBIYHCITUTEIILHBIX
CUCTEM,;

Ymeert:

- POBOAMTH CPABHUTEIHHBII aHAIH3 CHCTEM
KBaHTOBOTO PACIIPEICICHHS KITIOUCH.

4. O0bem, CTPYKTYpa U cofepsKaHHue TUCHUIINHBI

OO01mmast TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIseT 3 3a4eTHhIX equHuIl, 108 akaa. gacos.

Ne Tembl (pa3nesbl) Buapl yueOHbIX 3aHATHIA, DopMBbI TEKYLIETO
n/n JAMCHUILINHDI, BKJIIOYASl CAMOCTOSITEILHYIO KOHTPOJIs
HX cojJep:KaHue paboTy CTY1eHTOB, ycneBaeMoCTu
U UX TPYI0€MKOCTh
(B akaieMHU4eCKHMX Yacax) dopma
=y Konrakrnas padora HPOMEKYTOTHOM
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1 |BBoxgHas jexkuus A 1 1
2 |KBaHTOBBIE BBIUUCIIEHUS A 4 4
3 |KBaHTOBBIE aITOPUTMBI A 4 4 1 5 Samganus s
CaMOCTOSATEIbHOMN
paboTHI
4  |KBanToBast nH(bOpMAaIUs A 4 4 5 SagaHus I
CaMOCTOSATEIbHOMN
paboTHI
5 |IlocTynarbl KBaHTOBOH A 3 3 1 5 Saganus mis
MeXaHUKH CaMOCTOSTEIbHOMN
paboThI
6 |KBaHTOBBIE CXEMBI A 4 4 5 Saganus mis
CaMOCTOSATEIBLHOM
paboThI
7 |KBanToBoe mpeoOpazoBanue | A 4 4 1 5 3anmanus ans
Dypse CaMOCTOSTEIbHOU
paboThI




8 |Mepsl pa3nuuus KBAaHTOBOH | A 4 4 5 3anaHus nns

nHpopMauH CaMOCTOSATETBHON
paboThI
9 |KBanToBas KpunTorpagus A 4 4 1 5 3anaHus nus
CaMOCTOSITEIbHON
paboTHI

2 0,3 | 2,7 |3auer

HUTOI'O 32 | 32 6 103|377

Conep:xanue pa3/iesioB QU CHUILTHHBI

Tema 1: BBoaHas JeKIus.

HcTropus KBaHTOBBIX BBIYUCIECHUH U KBaHTOBOM nHpopManuu. KBaHTOBbIE OUTHI.

Tema 2: KBaHTOBBIE BLIYHCIECHHS.

OnHOKYOUTOBBIE 3JIeMEHThl. MHOIOKYOUTOBBIE 3J€MEHTHI. M3MepeHus B 06a3ucax, OTIMYHBIX OT
BbIUUCIUTENbHOr0. KBaHTOBBIE cXeMbl. CXxeMa KOMUpOBaHUs KyouTa?

Tema 3: KBaHTOBbBIE 2JITOPUTMBI.

Kiraccnueckue BBIUMCIEHMS Ha KBAaHTOBOM KoMIblOTepe. KBaHTOBBIM mapamienus3m. AJTOpUTM
Jloitua. Anropurm Jloiua-Moxa. Kiaccu@ukanus KBAHTOBBIX aIrOPUTMOB.

Tema 4: KBanToBasi uH(popManus.

KBanToBas Teopus nHpopManuu.

Tema S: IlocTy1aTbl KBAHTOBOWH MEXaHUKH.

[IpoctpancTtBo cocrosinuii. OBomonus. KBanToBble u3MepeHus. PaznuyeHume KBaHTOBBIX
cocrosHuil. [IpoextuBHble usmepenus. POVM-n3mepenns. daza. CocTossHUE CHCTEMBI.

Tema 6: KBanTOBBIC CXEMBI.

KBaHTOBBIE aNrOpUTMBL. YCIIOBHBIE omepauuu. IM3mepeHune. VYHUBEpcalabHblE KBaHTOBbIE
JJIEMEHTBI.

Tema 7: KBanToBoe npeodpa3oBanue ®@ypbe.

KBanToBoe mpeoOpazoBanue @Dypre. Ompenenenue coOCTBeHHOTO uwucia. [lpunoxenus:
HaXO0XKJCHHE TOPsIIKa U (paKTOpU3aLus.

Tema 8: Mepsbl pa3iuuns KBAHTOBOI nH(popManum.

Mepsl paznuuus kiaaccudeckod nHpopmarnuu. Hackonbko OMU3KM JBa KBAHTOBBIX COCTOSIHUSA?
CnenoBas Mmerpuka. CreneHb coBmageHus. CBs3p MexIy MepamMu pasnuuus. Hackonbko
KBAaHTOBBII KaHaJ coXpaHsaeT HH(opMaIuio?

Tema 9: KBanToBasi kpunrorpadus.

Kpunrorpadgus ¢ CeKpeTHbIM KIIOUOM. YCWIEHHE KOH(UICHIMAIBHOCTH U COIJIACOBAHUE
uHpopmanuu. KBantoBoe pacrpenenenue kinoueid. CeKpeTHOCTh U KOrepeHTHast HHopmanus.
be3onacHOCTh KBAHTOBOTO PACIPENETICHUS KITFOUEH.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM 4YHCJI€ TEXHOJIOIHH 3I3JICKTPOHHOIO Oﬁy‘leHI/Iﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOI'MH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npomecca mo JMCuuIlIinue

B npouiecce 00yueHust HCMOMB3YIOTCS ClleAyrone o0pa3oBaTelbHbIe TEXHOIOTHH:

BBoaHas jexnust — 1aeT NEpBOE LENOCTHOE NPEACTABIEHUE O TUCLHUIUIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4eHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHl 3HAKOMATCA C Ha3HauY€HUEM U
3aJauaMy Kypca, ero poJiblo U MECTOM B CUCTEME YUEOHBIX JTUCIMILUIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaetcs kpaTtkuii 0630p Kypca, UCTOpUs Pa3BUTUS HAYKU U MPAKTHKH, TOCTHKEHHUS B 3TOM
cdepe, IMEHA U3BECTHBIX YUEHBIX, M3JIaratoTcs MepCleKTUBHBIE HANpaBiIeHus ucciepoBaHuii. Ha
ATOM JIEKIIUM BBICKA3bIBAIOTCS METOJIMYECKUE U OPraHU3alMOHHbIE 0OCOOEHHOCTH paboThl B paMKax
JAHHOM JMCHMIUIMHBI, a TaKkKe JaeTcs aHajlu3 pEeKOMEHAyeMoil y4eOHO-MEeTOAMYECKON
JUTEPATYypPHI.



AkageMHuUecKas JJeKIHUs ¢  JJIEMEHTAMHM JIeKIHM -  0ecelbl — II0CJIEI0BATEIbHOE
M3JI0KEHUE Marepuana, OCYHIECTBISEMOE MPEUMYILIECTBEHHO B BUJE MOHOJIOra IPENOJaBaTelIs.
DeMeHTHI JIeKIMU-0ece1bl 00ecTIeYrBa0T KOHTAKT MPENOAaBaTeNs C ayIMTOPHEN, YTO TO3BOJIAET
MpUBJIEKaTh BHUMAaHHE CTYACHTOB K HauOoliee BaXXHbIM T€MaM UCIHIUIMHBI, aKTUBHO BOBJIEKATh
UX B y4eOHBIN POIeCcC, KOHTPOIUPOBATH TEMIT U3JI0KEHHUS YIeOHOT0 MaTepraia B 3aBHCUMOCTH OT
YPOBHSI €r0 BOCIPHSTHS.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH U
HAaBBIKOB U 3aKPEIJICHUIO MTOJIYYEHHBIX Ha JIEKINH 3HAHUM.

KoHcynbTanum — BuJ y4eOHBIX 3aHATUN, SIBISIOMUNCS OJHOU U3 (QOpPM KOHTPOJIS
caMocCTOsITeNIbHOM  paboThl  cryaeHToB. Ha  koHCymbTanusx 1o mpoch0e  CTYAEHTOB
paccMaTpUBaIOTCSl HaWOoJee CIIOKHbIE MOMEHTHI IPH OCBOGHHUHM MaTepuana IHCLUUIUIMHBL,
IIPEeno/iaBaTelib OTBEYAET Ha BOMPOCHI CTYAEHTOB, KOTOpPbIE BO3HUKAIOT Yy HHUX B IIpoLecce
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeyeHb JHIEH3MOHHOT0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTelbHOr0 Impolecca 0
AUCHUILINHE

B mporiecce ocymiecTBiaeHus: 00pa3oBaTeIbHOTO MPOLIECcca UCTIONb3YIOTCS:
JJIA q)OpMI/IpOBaHI/ISI MaTepI/IaJIOB JJI TeKyHICFO KOHTpOJI?I yCHeBaeMOCTI/I nu HpOBCIIeHI/ISI
MIPOMEKYTOUHOM aTTecTaluu, Uit GOpMUPOBAHUSI METOAMUECKUX MATEPUAIIOB IO TUCIUILINHE:
— mnporpammsl Microsoft Office;
— m3aarenbcekas cucrema LaTex;
— Adobe Acrobat Reader;
IIPH MPOBEICHUHU IPAKTUYECKUX 3aHATUI HCIOIb3yeTCsl MPOrpaMMHOE 0OecTieueHue:
— Microsoft Visual Studio.

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBHBIX ©0a3 [JAaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJEHUN 00Pa30BaTeJbLHOI0 Mpouecca mo
AUCHHIINHE (MPU HEO0X0IMMOCTH)

B npornecce ocymecTiaeHus: 00pa3oBaTeNbHOTO MpoLEecca M0 AUCHUIUINHE UCIOIb3YIOTCS:
- ABTOMaTu3upoBaHHas 6noaoTeyHo-uHpopmannontas cucrema «kbYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnexTpoHHas GubnmoTedyHas cucrema «Jlanpy https://e.lanbook.com

- DnektpoHHas OubroTevHas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJIbHOW  Yy4uyeOHOIl  JHUTepaTypbl, pecypcoB
HH(POPMANMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «MHTepHer» (IpH HEOOXOAMMOCTH),
PEKOMEHyeMBbIX /ISl 0CBOCHHS M CUHUIITHHbI

a) OCHOBHasI JIUTEpPaTypa
1. Jymxkun, P. B. KBanTtoBbIE BBIYMCICHHS W (YHKIIMOHAIBHOE TMporpaMMupoBaHue /
Hymikun P. B. - Mocksa : JIMK IIpecc, 2015. - 232 c. - ISBN 978-5-97060-275-1. - Tekcr :
anexktporueid  //  OBC  "Koncynmerant  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970602751.html



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://www.studentlibrary.ru/book/ISBN9785970602751.html

2. Xpennukos, A. 1O. Beenenue B kBaHTOBYIO TeopHio HHpopmarun / XpenHukos A. HO. -
MockBa : OU3MATIIUT, 2008. - 284 c. - ISBN 978-5-9221-0951-2. - Tekcr
anektpoHusli  //  OBbC  "Koncymprant  crtymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785922109512.html
3. BuxtopoBa H. B. OcHOBbl MaTeMaTHYECKOTO MOJEIUPOBAHUS  KBAHTOBBIX
BBIYMCIIUTEIbHBIX MIPOIIECCOB — Cankr-IletepOypr: Jlanb, 2023
https://e.lanbook.com/book/327326

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. Pymsnues, K. E. KBaHTOBblE TE€XHOJOTMU B TEIEKOMMYHHUKAIIMOHHBIX CHUCTEMAaxX  :
yueonuk / K. E. Pymsianes. - PoctoB-Ha-/lony : FODY, 2021. - 346 c. - ISBN 978-5-9275-
3857-7. - Tekcr : anmekrponusii / OBC "Koncymbrant crymenrta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785927538577.html
2. Hunscern M. KBaHTOBBIC BBIUKCIICHHS U KBaHTOBast uH(opmarwms. — M: Mup, 2006.

B) pecypchbl ceTn «AHTEepHEeT» (IPH HEOOXOAUMOCTH)
1. O6mepoccuiickuii MaTemaTraeckuii moprai (http://www.mathnet.ru/).

9. MaTepuanbHo-TeXHHYecKas 0a3a, Heo0XoAMMas VISl OCYLIeCTBJIEHUsI 00Pa30BaTeIbLHOI0
npoiuecca no AMCUMIINHE

MarepuanbHo-TeXHUYECKas 0a3a, HEOOXoauMmas sl OCYLIECTBIEHHUS OO0pa30BaTEIBLHOTO
mpolecca 1o AUCUUIUIMHE BKIIIOYAeT B CBOW COCTaB CIielUaTbHbIEC TTIOMEIICHHUS:

— y4eOHbIC ayJUTOPHUH JIJIS IIPOBEACHUS 3aHATHIA JICKIIMOHHOTO THIIA;

— y4eOHBIC ayJUTOPHH JUISI MPOBEACHUS MPAKTUYCCKUX 3aHATHUN, OCHANICHHBIE CPEIACTBAMH
BBIUMCIUTENFHON TEXHUKHU, C YCTAaHOBICHHBIM IMPOTpaMMHBIM obecriedeHrnem Microsoft
Visual Studio;

— y4yeOHbIe ayJUTOPHH IS IPOBEICHUS TPYIMIOBLIX U WHANBUAYAIbHBIX KOHCYIbTAIIHH,

— y4yeOHbIe ayJUTOPHH IS POBEACHUS TEKYILIETO KOHTPOJIS U IPOMEXKYTOUHON aTTeCTallUy;

— TIOMEIIEHUS AJISl CAMOCTOSITeNIbHOM paboThI;

— TIOMEIIEHUS AJI XPaHEeHUS U MPOPHUIAKTUYECKOTO OOCIYKMBAHHS TEXHUYECKUX CPEICTB
o0OyueHusl.

[Tomemenust 11 CaMOCTOSITENIBHOM Pa0OThl OOYYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUs: K cetu «MHTepHeT» u obecriedeHHeM AOCTyma K
AJIEKTPOHHON MH(POPMAIMOHHO-00pa3oBarenbHoOu cpene SApl'Y.

ABTOp(BI):

Houent kadpenpsr KbuMMOMU, kang. ¢pusz.-mat. HayK . M. Mypun
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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. TunosBbie KOHTPOJIbHBIC 3a/I1aHUA U UHBIC MaTCPHAJIbI,
HCIIOJBb3YEMbIE B IIPOLIECCE TEKYIIET0 KOHTPOJIA YCIIEBACEMOCTH

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paﬁoTbI

3ananus AJs1 cCaMOCTOATEIbHOI padoThl o TeMe Ne 3: KBaHTOBBIE aJITOPUTMBI.
Yopaxuenue 1. KakoBa 3¢ (heKTHBHOCTS HAMITYUIIET0 KJIACCUYECKOT0 aJITOPUTMA, TapaHTUPOBAHHO
Pa3IUYAIOIIEro IOCTOAHHYIO (YHKLUHIO OT cOaJlaHCUPOBAHHON C HEKOTOPOW BEPOSITHOCTHIO
omunboku e < 1/2?
VYopaxuaenne 2. Haiinute Toukm Ha cdepe brnoxa, cooTBETCTBYIOIMHME HOPMAaIHM30BAHHBIM
COOCTBEHHBIM BEKTOpaM paznuyHbIX MaTpuil [laymnu.
VYnpaxnenne 3. ITycts X — neficTBuTensHoe uncio 1 A — Takas Matpuia, uro A2 = |. TTokaxwuTe,
gro exp(iAx) = cos(X) | + i sin(x) A.
VYnpaxuaenue 4. [lokaxure, 4T0 C TOYHOCTBIO 10 oOmel (a3pl AeMeHT m/8 yHOBIETBOPSET
ycnoButo T = Ry(m /4).
VYupaxuenue 5. [IpencraBere oneparop Axamapa H B Buae npousBeeHus: MOBOPOTa OMEPaTOPOB
Rx 11 R; 11 061iero $ha3oBoro MHOKHUTEIS €' [1si HEKOTOPOTo JEHCTBUTEILHOrO (P.
VYupaxuenue 6. [Tokaxwure, uro X Y X =—Y, u BeiBeaute oTciona ypasueHue X Ry(0) X = Ry(— 0).
Yopaxuenue 7. [Ipous3BoNbHBIM yHUTApHBIA oOlepaTtop, ACHCTBYIOUIMI Ha KyOUTax, MOXXHO
sanucath B Buae U = exp(i o) Rn(0) ast HEeKOTOPBIX BEIIECTBEHHBIX YUCEI 0 U O M BEIIECTBEHHOTO
TPEXMEPHOI0 €IMHUYHOTO BEKTOpa N.

1. JlokaxuTe 3TO.

2. Haiigute 3HaueHus o, 6 1 N, mpu KOTOPHIX MOIYYUTCS onepaTop Anamapa H.

3aganus 1719 caMOCTOATeIbHOM padoThl Mo TeMe Ne 4: KBantoBas nngopmanmus.
Vopaxnenue 1. OObsAcHUTE, KaK HUCIOJIb30BaTh YCTPOWCTBO, MPABWJIBHO HIAECHTHU(PHUIUPYIOIIEE
OJIHO U3 JIByX MOJAHHBIX Ha €ro BXOJ| HEOPTOrOHAJIBHBIX KBAHTOBBIX COCTOSIHUHU |y> Wi |@>, A7
MOCTPOEHHUS JIPYroro yCTPOWCTBA, KOMUPYIOUIETO COCTOSHUS |W> U |(@> B HapyLIEHHE TEOPEMBI O
HEBO3MOXXHOCTH KomMpoBaHusi. M Hao00poT, 0OBSCHHTE, Kak MCIOJIb30BaTh YCTPOWCTBO IS
KOIMPOBAHUS C LIEJIBIO Pa3IMUEHUs] HEOPTOTOHAIbHBIX KBAHTOBBIX COCTOSIHUM.

3aganus A9 caMocTosITeIbHON padoTsl o Teme Ne 5: [locTy1aThl KBAHTOBOM MEeXaHMKH.
VYupaxnenue 1. IIposepste, uto oneparop Anamapa / sBIS€TCS YHUTAPHBIM.

VYnpaxnenue 2. JJokaxwute, urto H2 = I.

VYnpaxsaenue 3. UeMmy paBHBI COOCTBEHHBIE YHCIIa M COOCTBEHHBIE BEKTOPHI oniepaTopa H?
VYupaxuenue 4. [Iycte A 1 B — KOMMYTHPYIOIIUE S3PMHUTOBBI onepatopbl. Jlokaxkure, 4to exp(4)
exp(B) = exp(4 + B).

VYupaxuenue 5. Mcnonb3yst CeKTpaibHOE Pa3IOkKEHUE, TTOKAKUTE, YTO JJIs JTI0OOTO YHUTAPHOTO
oneparopa U omnepatop K = - i log(U) sBasiercst spmutoBbIM, a cienoBatensho, U = exp(iK) mis
HEKOTOpOro 3pMHUTOBa onepaTopa K.

VYupaxuenue 6. Ilycte {Li} u {Mmn} — nBa HaGopa omepaTopoB u3MepeHuil. [lokaxwure, uTO
MoCJIeIOBAaTeIbHOE BBIMIOJIHEHWE W3MEpEeHUs, 3aJaBaeMoro omepartopamu {Li}, u omeparopamu



{Mn}, ¢u3nyeckn 3KBHBaJICHTHO OJTHOMY H3MEpEHUI0, 3anaBaeMoMy oneparopamu {Nim}, rae Nim
= Mm LI.

VYopaxuaenue 7. [lpennosoxkum, Mbl HNPUTOTOBUIM KBAHTOBYIO CHCTEMY B COOCTBEHHOM ISt
HEKOTOpO# HabmomaeMoii M cocTosiHuM |[@> (COOTBETCTBYIOIIEE COOCTBEHHOE 3HAUYECHHE PaBHO M).
Uemy OyayT paBHBI cpeHEe HW3MEPEHHOE 3HaueHue HaOmogaemMoil M M cpenHEeKBaIpaTH4YHOE
OTKJIOHEHHE?

VYopaxuaenue 8. Ilyctp KyOUT HaxomuTcss B cOCTOSSHMM |0> H BBIIOJHAETCS HM3MEpPEHHE
Habmoaemoii X. Uemy paBHO cpeiHEee 3HAUCHHUE U CPETHEKBAAPATUYHOE OTKIOHEHHE X?
VYnpaxuaenue 9. [Tokaxxute, 4T0 COOCTBEHHBIE 3HAUEHUS OIeparopa V ¢ ¢ paBHbI =1, a MPOEKTOPHI
Ha COOTBETCTBYIOIIHE COOCTBEHHBIC IPOCTPAHCTBA ONPEACISIOTCS BhipakeHHs MU Px = (1 £V * 6)/2.
VYnpaxuaenue 10. Berumciute BEepOATHOCTH MOJydeHHs pe3yibTara +1 mpu uU3MepeHuu V * o,
roJiaras, 4YTo epe/ U3MEepeHreM cucTemMa Haxouiach B coctossHuu |0>. B kakoM coctosiHuu Oyner
HAXOJUTHCS CUCTEMa TIOCIIe U3MEPEHUs, €CIIM U3BECTHO, YTO OBUIO MOIy4eHO 3HayeHue +17?
Yupaxnaenue 11. [Tokaxure, 4To a1000€ U3MEPEHHE, B KOTOPOM orepaTopsl u3meperus u POVM-
AJIEMEHTBI COBMAJIAIOT, SBISETCS IPOSCKTUBHBIM.

Yopaxnenue 12. [lycts bo6 momydaeT kBaHTOBOE cOCTOsSIHWE, BhIOMpaeMoe U3 Habopa |y1>, ...,
|ym> nuHeHO-He3aBUCUMBIX cocTostHmiA. [locTpoiite Takoit POVM-nabop {Ei1, Ez, ..., Em+1} mpu
KOTOPOM B Clly4ae, eClid pe3yibraT u3MepeHus paBeH Em (0 < i < m+l), Boby mocroBepHO
U3BECTHO, UYTO €My ObLIO BBIAaHO cocTosiHue |yi>, (POVM-HaO0p M0KEH yIOBICTBOPATEH YCIOBUIO
<yilEi| wi> > 0 nipu s1r060M i.)

3amaHus 1J151 CAMOCTOATEIbHOI padoThl Mo TeMe Ne 6: KBaHTOBBIE CXeMBI.
VYopaxuaenne 1. Ilycte M u N — HemapajulenbHBIE €IWHUYHBIC BEIICCTBEHHBIC TPEXMEpPHBIC
BekTOpbI. [lokaxkure, uro mobas yHuTapHas onepauus U Ha 0oJHOM KyOHTE MOXKET OBITh 3alHcaHa
B BUJIC _
U = €' Rn(B1) Rm(y1) Rn(B2) Rm(y2) ...
IIPY COOTBETCTBYIOUINX 3HAYCHUSX O, Pk U Yk.
Yupaxnenue 2. Ykaxure A, B, C u o 17151 amemenTa Anamapa.
Vnpaxuenue 3 (ToxzaectBa g cxeM). [loe3Ho ymMeTs ympoIiaTh CXeMbl «C TIEPBOTO B3TIISAIA» C
UCIIOJIb30BaHUEM TOXKAECTB AJIS ONepaTopoB. JloKaxkuTe TpH CIeTyIoluX TOXKAEeCTBa:
HXH=Z,HYH=-Y;HZH=X.
VYnpaxsaenue 4. C MOMOIIbIO MPEABIAYIIETO YIPAXKHEHUS MOKAXKUTE, YTO, C TOYHOCTHIO /10 OOIIEro
dazosoro muokutessst H T H = Ry(n / 4).
Vrpaxnenue 5. Jlokaxute, uro C3(U) s mo6oro ogHoKy6HTOBOrO omepatopa U MOxKeT GHITH
IIPEJICTABICHO CXEMOMW, cocTosAlell u3 He Oojee 8 OJHOKYOMTOBBIX AJIIEMEHTOB M O 3JIEMEHTOB
CNOT.
VYnpaxnenue 6. [Toctpoiite cxemsl, peammyromue CH(U) mms U = Ry(0) u U = Ry(0), ¢ momomnisio
sanemerTa CNOT u onepauuii Ha o1HOM KyOuTe. MOKHO JIM COKPATUTh YHMCIIO MOCTEIHUX C TpexX
JI0 TBYX?
Vopaxuaenue 7. Ilycte p — Marpuua IUIOTHOCTH, ONMCBHIBAIOIIAS ABYXKYOHTOBYIO CHCTEMY.
[lpeamonoxuM, dYTO MBI TPOM3BOJUM MPOSKTHBHOE HW3MEpPEHHWE BTOporo Kyburta (B
BeIuncIUTeNIbHOM Oasuce). [Tycts Po = |0><0| u P1 = [1><1| — npoekTops! Ha coctosiHust [0> u |1>
COOTBETCTBEHHO, a p' — MaTpulla IUIOTHOCTH CHCTEMBI IOCIe W3MEPEHHUs HalIojgareneM, He
y3HaBIIUM pe3ynbTaT usmepenus. [lokaxute, uyro umeer mecto gopmyna p' = Po p Po + P1 p P2
[TokaxkuTe TakXke, 4TO peaylMpOBaHHAs MaTpUIa IUIOTHOCTH JUISl TIEPBOTO KyOWTa HE MEHSETCS
nocJjie u3MepeHus, T. €. tra(p') = tra(p).
Vupaxuenue 8 (uppauuonansHocTh 0). Ilycte cos 6 = 3/5. Jlokaxkute OT IpOTUBHOrO, 4To 0
HECOU3MEPUMO C 2 T.
1. TTons3ysick TeM, uTo €' = (3 + 4i)/5, moKaxkuTe, UTO eclu O PaHOHANBHO, TO CYIMIECTBYET TAKOE
1eJ10€ MOJIOKHUTENbHOE yrciio M, uro (3 + 4i)™ = 5™,
2. Tokaxwure, uto (3 + 4i)™ = 3 + 4i (mod 5) mwist Bcex M > 0, ¥ BBIBEANUTE OTCIO/IA, YTO PABEHCTBO
(3 + 4i)™ = 5™ HeBO3MOXKHO.



VYnpaxuenue 8. [lycts U — ynutapHoe npeoOpa3oBaHue, peaTu30BaHHOE ¢ TOMOIIBIO N-KyOUTOBOM
KBaHTOBOM cxempbl, coctosmend u3 anemeHToB H, S, CNOT u Toddomu. [Tokaxute, uro U umeer
By 2%¥°M, rne k — uenoe umcmo, a M — marpuma pasmepa 2" X 2", 31eMeHTBI KOTOPOH —
KOMIUICKCHBIE YHUCJIa C LEJbIMU JACUCTBUTEIBHOM M MHHUMOH vacTaMu. BblnonaHure TO K€
yIpakHeHHe ¢ 3JieMeHToM Tt / 8§ BMecTo anemenTta Toddonu.

3aganus A9 caMocTosiTeIbHOM padoTsl o TeMe Ne 7: KBantoBoe npeodpazoBanue ®ypne.
Yupaxuenue 1. [IpuBenute npsimoe A0Ka3aTenbCTBO TOTO, UTO IBaHTOBOE MpeobpazoBanue Dypne
B OPTOHOpPMAaJIbHOM 0a3uce, YHUTApHO.

Yupaxnenue 2. Berauciure B sBHOM BHJe peodpazoBanne Dypbe N-kyoutoBoro cocrosiaus |00...
0>.

Yopaxnenue 3 (kimaccuueckoe ObicTpoe mpeoOpazoBanue Dypoe). Ilpeamonoxkum, Tpedyercs
HOJyYHTh HA KJIACCHYECKOM KOMIbIOTEepe mpeobpasoBanune Dypbe BekTOopa ¢ 2" KOMIUIEKCHBIMU
KoMnoHeHTaMu. [IpoBepbTe, YTO MpU HEMOCPEICTBEHHOM BBIYMCICHUU MAJIS 3TOTO MOTpedyercs
®(2%") snemenTapHBIX apupMeTHUeCKHX omepanuil. Haiigure crmoco6 COKpAaTUTh YHCIO TaKUX
omnepanuii 10 O(n2").

VYupaxuenue 4. Paznoxure aneMeHT «ynpasiiieMoe Ri» B KOMIO3ULMIO 0JHOKYONTOBBIX 1 CNOT-
3JIEMEHTOB.

VYopaxuaenne 5. IlocTpoiiTe KBaHTOBYIO CXEMy, pEaIM3yIONIyl0 O0paTHOE KBaHTOBOE
npeobpazoBanue Oypbe.

VYopaxuenue 6 (npubnuxkeHHOe KBaHTOBOEe InpeoOpasoBaHue dypbe). OueBUAHO, YTO B CXEME,
peanusyromieil KBaHToBoe mpeodpazoBanre Oypbe, MPUMEHSIIOTCS AIEMEHThI SKCIIOHEHIIUAIBHOMH (B
3aBUCHMOCTH OT 4YHCJia KyOUTOB) TouHOCTU. Ha camoM fene, 0/lHaKko, HU B KaKoi KBaHTOBOM cXeMe
MOJIMHOMHMAIILHOTO pa3Mepa Takash TOYHOCTh He Tpebyercs. Ilyctb, Hampumep, U — unpeanbHOe
KBaHTOBOE IMpeobOpa3oBanne Dypre Ha N KyOUT U V — mpeoOpazoBaHme, KOTOPOE TOIYIUTCS, €CIIU
3JIEMEHTHI «ympaBisieMoe Rk» peanuszoBanbl ¢ TouHOCThIO A= 1/p(n), rme p(n) — MHOTOYIEH.
[oxaxure, yro ommbka E(U, V) = max - [[(U — V)( |y>)|| umeer nopsagox @(n?/ p(n)) u tem
CaMbIM TOJWHOMHAILHOM TOYHOCTH B KaXIOM D3JIEMEHTE JOCTATOYHO, YTOOBI TrapaHTUPOBATH
MOJIMHOMMAJIbHYIO TOYHOCTh CXEMBI B LIEJIOM.

3aganus I caMocTosiTeIbHON padorel mo Teme Ne8: Mepbl pa3iuuusi KBaHTOBOI
uHpopmanuu.

Vupaxuenue 1. Halimute paccTtosHue Mexay pacnpezneneHusMu BepositHocteit (1, 0) u (1/2, 1/2) B
CIIeIOBOM METpUKE; MeX 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 cienoBoit MeTpuKe paBHO |p — (.

VYnpaxuenue 3. Haiinure crenens coBnaaeHus A pacnpezeneHusMu BepositHoctelt (1, 0) u (1/2,
1/2); nns pacnipenenenwii (1/2, 1/3, 1/6) u (3/4, 1/8, 1/8).

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

VYnpaxHeHue 5 (CyliecTBOBaHME HENOABIKHOM Toukn). Teopema Illaynepa o HemoABMXKHOM Nouke
— KJIACCMYECKUIl MaTeMaTHYECKUH pe3yibTaT, 3aKI0YarolIUicsa B TOM, 4TO JH00€ HENPEphIBHOE
otoOpakeHHe B ce0sl BBIYKJIOTO KOMIAKTHOI'O MHOXECTBA B TMJILOEPTOBOM MPOCTPAHCTBE UMEET
HEMOJIBUKHYIO TOUKY.

Hcnonb3ys 3Ty TeopeMy, TOKaKUTE, YTO JH000E COXpaHsIolee cliell KBaHTOBOE Ipeodpa3oBanue £
UMEET HETIOABI)KHYIO TOUKY, T. €., YTO CYHIECTBYET p, TaKoe, uTo E(p) = p.

VYnpaxsaenue 6. IlycTh coxpansmomiee ciell KBaHTOBOE IpeoOpa3oBaHMe E SBISIETCS CTPOro
CKUMAIOIIMM, T. €. JUIs JI0OBIX po W a BeImoJdHseTcs HepaBeHcTBo D(E(p), E(c)) < D(p, o).
Jlokaxkure, 4To £ MMEET €NMHCTBEHHYIO HEMOABMKHYIO TOUKY.



VYnpaxuenune 7. Paccmorpum npenomspusyrommii kanan E(p) = p | / 2 + (1 — p) p. Hus
NpOM3BOJILHBIX p M ¢ Haiaute D(E(p), E(c)), HCmoab3ys OJ0XOBCKOE IMPEACTABICHHE, U SIBHO
JOKQKHUTE, 4TO OTOOpakeHue £ ABJISIETCS CTPOro CxUMaroimm, 1. €. uyro D(E(p), E(c)) < D(p, o).
Yopaxnenue 8. [lokakure, 4TO KaHaI C KJIACCHYECKOW OIMMOKOW SIBISETCS CKUMAIOIIMM, HO HE
SIBIISIETCSI CTPOTO CXKUMArOIUM. HaiiuTe MHOXKECTBO HEMOIBMKHBIX TOYEK JIJISl ATOTO KaHaa.

3aganus 119 caMocTosITeIbHON padoTsl o Teme Ne 9: KBanTtoBasi kpunrorpagus.
Yopaxuenue 1. PaccMoTpuTe cuctemy ¢ N mojib30BaTeIsIMH, Ji00asi mapa KOTOPBIX XOTena Obl
obmarecs 1MyHO. CKOJBKO TpeOyeTcst KIIoYel MpU UCIOIb30BAHUU KPUOTOrpaduu C OTKPBHITHIM
kiroyoM? CKOJIBKO TpeOyeTcst KIIto4el Mpu UCIOIb30BaHUH KPUMITOTpaduu ¢ CEKPETHBIM KIIIOUOM?
VYnopaxsaenue 2. Moxer ObIThb HesCHO, modyemy. [lokakurTe, YyTO W3 HAMXYIIIETO JOMYLICHHUS,
cocrosimiero B TOM, 4To EBa uMeeT MNONHBIA KOHTPOJIb HAJ KaHAJIOM CleAyeT, 4uTo S(p)
OTpaHUYMBACT B3aUMHYIO HH(popMaiuio EBbI ¢ pesynbratamu namMepenuit Anucel u boba.
Yopaxaenue 3. OTMETHM, YTO JOKaJIbHBIE U3MEPEHUS, KOTOpPhIe pou3BoaiT Ammca u bo0, kak,
Harpumep, | @ X u X @ |, He kommyTupytor ¢ 6a3ucom bemna. [lokaxuTe, 94T0> HECMOTpPS HA 3TO,
CTaTUCTHKA, KOTOPYI0 Annca u bob moiay4aroT U3 CBOMX M3MEPEHUH, TaKas ke, KaKyl0 OHU MOTJIH
061 TONyuuTh, U3Mepsist [lof 1 [pr.

Yupaxuaenue 4. Ilycte {Mi, My, ..., Mn} — MHOXeCTBO HAOJIOAaEMbIX, KOTOPBIC MPUHHUMAIOT
3HaueHus Xj IPU U3MEPEHUH HaJ COCTOSIHHEM p. JJOKa)xuTe, UTO CiydalHble BETHUYUHBI X{ MOXHO
ONMCHIBATh B TEPMUHAX KJIacCHUYeCKOil Teopuu BeposiTHocTel, eciu [Mi, Mj] = 0, T. e. ecniu oHu
MOMAPHO KOMMYTHPYIOT.

Vapaxuenue 5. Ilokaxwure, uro, eciu Mbl HaunHaeM ¢ N DIIP map B cocrostHuu |Boo> ® " u
BBITIOJTHSEM M3MEPEHUS OJIMHAKOBBIX 00pa3yroMIMX Ha JBYX N-KyOWTOBBIX MOJOBHHAX 3THX Map, a
3aTeM IpUMeHseM orepatopsl [laynu ajis ucnpaBiaeHUs: pa3HULBl B pe3ylbTaTax 3TUX U3MEPEHUIH,
TO TONy4aeM 3aKoaupoBaHHOE cocrosHue |[Boo> © M. Tlokaxure Tarkke, 4YTrO €CIH
CTAOMITM3UPYIONMUN KOJI UCHPABIISICT 10 ON OMMOOK, TO JaKe KOrja B N-KyOWTOBOW ITOJIOBHHE
JOITyCKaeTcst 6N ombOK, MbI TOIy4nM [Boo> © ™.

2. Cnmcok BOMPOCOB K 3a4eTy

Hcropust KBAaHTOBBIX BBIUMCICHUN U KBAHTOBOW UH(OPMAIIUHU.
KBaHTOBBIE OUTHI.

OnHOKYOUTOBBIE 371EMEHTHI. MHOTOKYOUTOBBIE 3JIEMEHTHI.
N3mepenus B 0azucax, OTIMYHBIX OT BEIYUCIUTEIHHOTO.
KBaHTOBBIE CXEMBI.

Cxema KOMMPOBaHUS KyOUTa.

Krnaccuueckue BbIYMCIEHUS! HA KBAHTOBOM KOMIIBIOTEPE.
KBaHTOBBIN Mapauienusm.

Anroputm Jloiya.

10 Anroputm Jloitua-Moxa.

11. Knaccuduxanusi KBaHTOBBIX aJITOPUTMOB.

12. KBanroBas Teopusi HH(pOpMAaIIH.

13. TIpocTpaHCTBO COCTOSTHU. DBOIFOIIHS.

14. KBaHTOBBIC U3MEPEHHUSL.

15. PaznuueHre KBaHTOBBIX COCTOSIHHM.

16. [IpoexkTuBHBIE U3MEPEHHUSL.

17. POVM-u3mepenus.

18. ®a3za.

19. CocTosiHNE CHCTEMBI.

20. KBaHTOBBIE QJITOPUTMBI.

21. YcIiioBHBIC OTIepaIum.

©CoNoaR~wWNE



22. 3mepenue.

23. YHUBEpCAIIbHBIE KBAHTOBBIC AJIEMEHTHI.

24. KBantoBoe npeoopazoBanne Dypne.

25. Onpenenenre COOCTBEHHOTO YHUCIA.

26. ITpunosxeHus: HaX0XKJACHUE TIOPSAAKA U (PaKTOPU3ALIUSL.
27. Mepsl pa3nuuus KJIacCCHYeCKOW WH(POpMaIIH.

28. HackoJIbKO OJIM3KH JBa KBAHTOBBIX COCTOSIHUS?

29. CnenoBasi METpHUKa.

30. CremneHb coBmaieHUsI.

31. CBs3b MEXIy MEpaMu pas3iIndusl.

32. HackoybKO KBAaHTOBBIN KaHAT cOXpaHsaeT HHpopMamuo?
33. Kpunrorpadus ¢ CEeKpeTHBIM KITIOUOM.

34. Ycunenue KOH(PpUICHINATBHOCTH U COTIaCOBaHUE HHPOPMALIUH.
35. KBaHTOBOE pacnpeencHue KItouen.

36. CexkpeTHOCTb U KOTepeHTHast HHPOpMaLus.

37. be3omacHOCTh KBAHTOBOT'O PacIpeICICHUs KITFOUCH.

3. HpaBmIa BBICTABJICHHUA OLICHKH HA 3a4€TeE.

B mpouecce 3auera TpeOyercs OTBETUTh HA OJMH W3 NMPHUBEACHHBIX BbIlle BompocoB. Ha
IIOArOTOBKY K OTBETY JIa€TCsl HE MEHee | akaleMHU4ecKoro yaca.
ITo nToram 3adera BBICTABIIACTCS OJHA U3 OLEHOK: «3a4TEHO», «HE 3a4TCHO».

Onenka «3a4TeHO» BBICTABIACTCS CTYICHTY, KOTOPBIA JIEMOHCTPUPYET BiaJIeHUE
cCoJepKaHUEM MaTepuaja W TOHATUHHBIM alnapaToM KBaHTOBOW HMH(OPMATHKM U KBAHTOBOH
TEOPHUM CBSA3H; YMEET CBA3BIBATh TEOPHUIO C NPAKTHKON. B OTBETE MOIyT IOIYyCKaThCs OTIEIbHBIE
HETOYHOCTH (HECYIIECTBEHHbIE OIIMOKH), KOTOpPbIE MCIPABIAIOTCS CAMUM CTYJIEHTOM IOCiie
JIOTIOJIHUTEbHBIX M (WMJIM) YTOYHSIOUNIMX BOIPOCOB 3K3aMeHaTopa. Ha yacTh OMOJHUTENBHBIX
BOIIPOCOB CTYACHT MOXKET HE JaTh OTBET WJIM JaTh HEBEPHBIM OTBET.

Ouenka «He 3a4TeH0» BBICTABISIETCS CTYIAEHTY, KOTOPBI JEMOHCTPUPYET Pa3pO3HEHHBIE,
OeccucTeMHble 3HaHUS; OECHOPSIOYHO M HEYBEPEHHO M3JlaraeT MaTepuall; He yMeeT BBLACIATbH
IJIABHOE M BTOPOCTEIIEHHOE, HE YMEET COCAUHATH TEOPETHYECKHE IOJIOKEHHUS C IPAKTHUKOW;
JIONycKaeT TpyOble OWMOKM MpHU ONpEAEICHUU TOHSATHH, BCIEJACTBUE HEMOHUMAHUSA MX
CYIIECTBEHHBIX M HECYIIECTBEHHBIX IPHU3HAKOB M CBSA3€W; JACT HEIOJHBIE OTBETHI, JIOTMKA H
[IOCJIEIOBATEIIbHOCTh ~ M3JI0JKEHHUS KOTOPBIX HMEKOT CYLIECTBEHHBIC W  IIPUHIUIIUAIbHBIC
HapyleHUs, B OTBETaX OTCYTCTBYIOT BBIBOJBIL. /JIOMOJHUTENBHBIE M YTOYHSIOIIHAE BOIPOCHI
JK3aMEHaTopa HE MPUBOIAT K KOPPEKUMH OTBETOB CTyAcHTa. Ha OCHOBHYyK 4acTb
JIOTIOJIHUTEIILHBIX BOIIPOCOB CTYACHT 3aTPYAHSAETCA JaTh OTBET WM J1a€T HEBEPHBIE OTBETHI.

Onenka «He 3auTeHO» BBICTABIAETCS TAK)KE CTYACHTY, KOTOPBIM B35 DK3aMEHALMOHHBIN
OuiIeT, HO OTKA3aJICs 1aTh HAa HETO OTBET.
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IIpunioxenne Ne 2 k paGoyeii mporpaMmme M COMIIIMHBI
«3ammTa cucTeM KBaHTOBOM CBSI3H

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

VYy4yeOHBIM IJIAHOM HA HW3Y4YEHUE AUCIUIUIMHBI «3allldTa CHUCTEM KBAaHTOBOW CBS3U»
OTBOJUTCSI OJMH ceMecTp. B KOHIle cemecTpa B KaueCTBE UTOTOBOIO KOHTPOJISI MIPEIYCMOTPEH
3ader. B nporecce n3ydeHus: AMCHUIUIMHBI BBITIOJIHAIOTCS CEMb CAMOCTOSITEIIbHBIX pa0oT.

[Ipn wm3ydeHum ydeOHOTO MaTepHayia IO IJUCIHUIUIMHE <«3alluTa CUCTEM KBaHTOBOM
CBsI3M» COOIIOaeTCs OaTaHC MEXKTY JICKITMOHHBIMH U TPAKTUYCCKUMH 3aHATHUSIMU. JTO CBSI3aHO
C TeM, YTO C OJIHOH CTOPOHBI B paMKaX IUCHUUILIMHBI H3JIaraeTcs OOJIBIIOE KOJIMYECTBO
HETPUBHAILHOTO Y4eOHOTrO MaTepwaia, B TOM YHUCJIE PE3yJdbTaThl HAYYHBIX HCCIICIOBAHUMN
MOCJIEHEr0 JECATWIETUS, a, C JPYrod CTOPOHBI, JJIsI TOJHOLUEHHOTO OCBOCHHUS JaHHOIO
MaTepuanza 00yJaromeMycss HEOOXOIMMO TOIYyYUTh CAMOCTOSATEIBHBIA OIBIT MO MPUMEHEHHUIO
M3y4aeMoro B paMkax AUCHUIUIMHBI MAaTEMAaTUUECKOTO anmnapara.

OcCHOBHYIO POJIb JUIsl aHAlM3a M KOHTPOJISI KayecTBa YCBOCHMSI MaTepuajia UIrparoT
CaMOCTOSTENIbHBIE paboThl. B kadecTBe 3amaHuil JJI1 CaMOCTOSATEIBLHOH padoTHl JoMa
00ydJaronmMces mpejIararoTcsi MaTeMaTHUEeCKUe 3a1a4i, KOTOPBIE JOHKHBI TTO3BOJIUTH CTYJICHTY
MEPEOCMBICIUTh M3YYEHHBbIE HA JIEKIUSAX IMOHATHS U METOJbl, NPUMEHUTh WX JI1 pEUICHUs
TUTOBBIX 3a/1a4 M3 COOTBETCTBYIOIIMX Pa3/eiiOB AUCHHUILUIMHBI. Pemienus 3amad D0KHBI OBITh
MOJATOTOBJIEHBI, 0()OPMJIICHBI B TUCBbMEHHOM BHUJIE U MPEICTABICHBI B yCTAHOBJICHHBIE CPOKHU.

JUJIs TIOBBIIIICHHUSI KAa4yeCTBAa YCBOCHHS TEOPETHYECKOTO MarepHualia, MPUOOPETCHHBIX
MPAKTUYECKUX HABBIKOB pPa0OTHI C HM3y4yaeMbIM B paMKaX JAMCHUUIUIMHBI MaTeMaTHYeCKUM
arnmapaToM MPOBOMAATCS KOHCYJIbTAIMK MO pa30opy 3aJaHui JJII CaMOCTOSITEIIbBHOW PaOOTHI.
Takke Ha KOHCYJIbTallUAX, BO3MOXHO IIOBTOPHO, pPa3bACHSIOTCS BOIPOCHI, BbI3BABIINE
3aTPYAHCHUS Y 00yUYaIOIINXCA.

[To oxoHuYaHUIO ceMecTpa M3y4YeHHS IUCIUILTUHBI O0y4aroluecs CIalT 3a4eT. 3ader
IPUHUMAETCS 10 OujeTaM, KaKIbli U3 KOTOPBIX BKJIIOYAET B €051 OJIMH TEOPETUUECKHUM BOIIPOC.
Ha caMocTosITeNnbHYIO0 MOATOTOBKY K 3a4€Ty BBIACISIETCS 2 JHS.

OneIT mpenofaBaHus TUCHUIUIMHBI «3allldiTa CHUCTEM KBAaHTOBOHM CBSI3M» TOBOPUT O
BBICOKOM CIIO’)KHOCTH €€ CaMOCTOSITEIbHOTO M3y4eHUs ISl 00ydaromierocs B MEPBYIO o4epenb
BBHUJIY JOCTaTOYHO Y3KOrO BbIOOpa Y4eOHOW JUTEpATyphl Ha PYCCKOM SI3bIKE, a TaK)Ke BBHUIY
HEO0OXOUMOCTH O0JalaHusl JOCTATOYHO TIyOOKMMHU 3HAHUSMU JIMHEHHOW anreOpbl U TEOpUHU
BEPOATHOCTEN M MaTEMaTHYE€CKOM CTATHUCTUKHU. M3maraemplii Ha JEKOUAX MaTepHanl 4acTo
ABJISIETCS HETPUBUAIBHBIM M OTPAXKaeT pPE3yJibTaTbl HAYYHBIX HCCIEAOBAHUN MOCIIEIHErO
necstunetus. [1oaToMy nocenienne Bcex ayAuTOPHBIX 3aHATHH SBISETCS 00s13aTEeIbHBIM.
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