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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 00s3aTeIbHOM YacTu
00pa30BaTebHOI POrpaMMBl.

Jlis ocBOEHMsI aHHOW JUCLMIUIMHOM oOydaroluecs IOJDKHBI BIaJeTh MaTeMaTHUECKUM
anmnaparoMm anreOpsl, JMHEHHOMN anreOpbl, TEOPUU YKCEN, TEOPUU BEPOATHOCTEN U MaTeMaTHYECKON
CTaTUCTHKH, TEOPHUM MH(POPMALMHU, 3HATH OCHOBBI ITOCTPOEHUS BBIYMCIUTENBHBIX CeTeil, OCHOBBI
KJIACCUYECKOH KpUITorpaduu.

JUIg ycnenmHoro OCBOEHUsS IUCLUIUIMHBI «3alluTa CUCTEM KBAHTOBOM CBS3M» €M JOJIKHBI
IPEIECTBOBATh CIEAYIOIINE JUCIUITUHBL:

«Anrebpay;

«JIunetinas anredpay;

«Teopus yncen»;

«Teopust BEpOSITHOCTEH U MAaTEMATHUYECKAs] CTATUCTUKAY;

«Teopust nuHpopMaLUNY;

«MeToibl U cpesicTBa KpUNTOrpaguuecKoi 3aiuThl UHPOpMALUN,

«KoMnproTepHbIe ceTn».

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

3. [InanupyemMsblie pe3yabTaThl 00y4eHUs] MO AUCIHUILINHE, COOTHECEHHbIE C MIAHUPYEMbIMU
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
(unu) ombITa AESITELHOCTHU:

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




Oo6menpodeccuoHalbHble KOMIETEHIIUN

OIIK-1.2
CrnocobeH
aJIMUHHCTPUPOBATH
CpeJICTBa 3aIUThI
nH()OpMAITUH B
KOMITBIOTEPHBIX
CHCTEMax M CeTAX

H-OIIK-1.2.1

3HaeT NOPSAIOK peaan3alun
METOJIOB U CPEJCTB
MEXCETEBOTO
SKPaHUPOBAHUS, METO B
U3MEPEHUM, KOHTPOJIS U
TEXHUYECKUX PACUCTOB
XapaKTePUCTHK
MPOrpaMMHO-aIIMapaTHBIX
CPEJICTB 3aIlIUThI

3uaer:

- PUHIIMITEI KBAHTOBBIX BBIYUCIICHUH U
KBaHTOBBIC aITOPUTMbI, HAIIPABJICHHBIC HA
aHaJIN3 CYIIECTBYIOIINX KPUIITOCUCTEM C
OTKPBITHIM KJIFOUYOM;

- OCHOBHBIC KBAHTOBO-MEXaHUYECKUE METO/IBI,
JISKAIIUE B OCHOBE 00CCIICUCHUS
nHPOPMAITMOHHONW OE30IaCHOCTH, a TAKKE
OCHOBHBIC KBAHTOBO-KPHUIITOTpapUICCKUC
MIPOTOKOJIBI.

H-OIK-1.2.2

YMeeT npou3BOIUTh
aHann3 3¢ HEeKTUBHOCTH
MPOTPaMMHO-aINMapaTHBIX
CpPEACTB 3aIUTHI
nH(pOpMaIuu B
KOMITBIOTEPHBIX CETSIX

3naer:

- IEPCIICKTUBHBIC (PH3MYeCKUe TUTAT(HOPMBI
JUTSL CO3JIaHHSI KBAHTOBBIX BBIYUCIUTEIHHBIX
CHUCTEM,;

Ymeer:

- IPOBOJIUTH CPABHUTEIIHHBIA aHATIN3 CUCTEM
KBaHTOBOTO pacIpe/eliCHHs KITFOUeH.

4. O0bem, CTPYKTYpa U cofepsKaHHue TUCHUTIINHBI

OO01mas TpyI0eMKOCTh TUCIUTUIHHBI COCTaBIsIeT 3 3a4eTHRIX equHuIl, 108 akaa. gacos.

Ne Tembl (pa3nesnl) Buapl yueOHbIX 3aHATHIA, DopMBbI TEKYLIET0
n/n JAMCHUILINHDI, BKJIIOYASl CAMOCTOSITEILHYIO KOHTPOJIs
HX CO/Iep:KaHHe padoTy CTY/A€HTOB, ycneBaeMoCcTH
U UX TPY/10€MKOCTh
(B akaieMHU4€eCKHX Yacax) dopma
=y Konrakrnas padora HPOMEKYTOTHOM
[;'3 arrecTalnuu
= 0 ® (no cemecmpam)
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1 |BBomgHas jexkuus 8 1 5
2 |KBaHTOBBIE BBIUHUCIIEHUS 8 2 5
3 |KBaHTOBBIE aITOPUTMBI 8 2 2 1 8 Samganus s
CaMOCTOSATEILHON
paboTHI
4 |KBanToBas nH(popMaIus 8 2 2 1 8 Samanns i
CaMOCTOSTEIbHOMN
paboTHI
5 |IlocTynarbl KBaHTOBOH 8 1 1 1 8 Saganus mis
MeXaHUKH CaMOCTOSTEIbHON
paboThI
6 |KBaHTOBBIE CXEMBI 8 2 2 8 Saganus mis
CaMOCTOSATEIBLHOM
paboThI
7 |KBanToBOe mpeoOpazoBanue | 8 2 2 1 8 3ananus s
Dypse CaMOCTOSITEIbHOM




paboThI
8 |Mepsl pa3nuunst KBAHTOBOU 8 2 2 1 8 3amaHus s
uHQOpMAIIH CaMOCTOSITEIIbHOM
paboTHI
9 |KBanToBas Kpuntorpagus 8 2 2 1 8 3anaHus nus
CaMOCTOSTEJIbHOMI
paboThI
0,3 | 3,7 [|3auer
HUTOI'O 16 | 16 6 | 03] 69,7

Conep:xaHue pa3/iesioB U CHUTITHHBI

Tema 1: BBoanasi jJeKuus.

HcTopus KBaHTOBBIX BBIYUCICHUH U KBAaHTOBOM nHpopManuu. KBaHTOBbIE OUTHI.

Tema 2: KBaHTOBBIEC BEIYHMCJICHHS.

OnHOKYOUTOBBIE 3JIEMEHTHI. MHOTOKYOUTOBBIE 3JeMEHTHI. V3mepeHus B 06a3ucax, OTIMYHBIX OT
BbIuMCIUTENbHOr0. KBaHTOBBIE cXeMBbl. CxeMa KOMUpOBaHUs KyouTa?

Tema 3: KBaHTOBBIE 2JITOPUTMBI.

Krnaccuueckue BBIUMCIEHUS HAa KBAaHTOBOM KoMIbrOTEpe. KBaHTOBBIM napaiienns3Mm. AJITOpUTM
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. Pa3znuyeHue KBAHTOBBIX
cocrosHuil. [IpoextuBHble u3mepenus. POVM-n3mepenns. daza. CocTossHUE CUCTEMBI.

Tema 6: KBanTOBBIC CXEMBI.

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

Tema 7: KBanTtoBoe npeodpa3zoBanue ®@ypbe.

KBanToBoe mpeoOpazoBanue @Dypre. Ompenenenue coOCTBeHHOTO uwmcia. [lpunoxenus:
HaXO0XKJICHHUE TOpsIIKa U (paKTopU3aLus.

Tema 8: Mepsbl pa3iuuus KBAHTOBOI nH(popManum.

Mepsl paznuuus kiaaccudeckod nHpopmarnuu. Hackonbko OMU3KM JBa KBAHTOBBIX COCTOSIHUSA?
CnenoBas Mmerpuka. CreneHbp coBmajgeHus. CBsa3b MexIy Mepamu pasznuuus. Hackonbko
KBAaHTOBBII KaHaJ coXpaHseT HH(popMaIuio?

Tema 9: KBanToBasi kpunrorpadus.

Kpunrorpadgus ¢ CceKkpeTHbIM KIIOUOM. YCHIEHHE KOH(UICHIMAIBHOCTH U COIJIACOBAHUE
uHpopmanuu. KBantoBoe pacrpenenenue kinroueid. CeKpeTHOCTh U KOTepeHTHas HH(popMaIusl.
be3onacHOCTh KBAHTOBOT'O PACHIPENETICHUS KITFOUEH.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM 4YHCJI€ TEXHOJIOIHH 3I3JIECKTPOHHOIO Oﬁy‘leHI/Iﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npoumecca mo JTMCHUMIJIMHE

B npouiecce o0yueHust HCMOMB3YIOTCS ClleAyone o0pa3oBaTelbHbIe TEXHOIOTHH:

BBoaHas jeknust — 1a€T NEpBOE LEINOCTHOE NPEACTABIEHUE O TUCLHUIUIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4eHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHl 3HAKOMATCA C Ha3HAuY€HUEM U
3aJauaMy Kypca, ero poJibl0 U MECTOM B CUCTEME YUYE€OHBIX JUCIHILIMH U B CHCTEME MOATOTOBKHU B
nenoM. Jlaetcst kpaTtkuii 0630p Kypca, UCTOpUs Pa3BUTUSL HAYKU U MPAKTHKH, TOCTHKEHHUS B 3TOM
cdepe, IMEHA U3BECTHBIX YUEHBIX, M3JIaraloTcs MepcleKTUBHBIE HalpaBieHus uccienoBaHuii. Ha
ATOM JIEKIIUM BBICKA3bIBAIOTCSI METOJIMYECKUE U OPraHU3alMOHHbIE 0COOEHHOCTH padOThl B paMKax



JAHHOM JUCHMIUIMHBI, a TaKkKe JaeTcs aHajlu3 pPEeKOMEHAyeMoill y4eOHO-MEeTOAMYECKON
JIUTEPATYPHL.

AkageMuyecKasi JJeKIHUs ¢ JJIeMEHTAMHM JIeKIMM -  0eceJbl — II0CJIEI0BATEIIbLHOE
U3JI0KEHUE MaTepuasa, OCYLLECTBISEMOE NPEUMYIIECTBEHHO B BHJI€ MOHOJIOra IIPENofaBaTels.
DeMeHTHI JIeKIMU-0ece /bl 00ecTIeYrBal0T KOHTAKT MPENOAaBaTeNs C ayIMTOPHEN, YTO TTO3BOJIAET
IpUBJIEKaTh BHUMAHHE CTYJIEHTOB K HauOosiee Ba)XKHbIM TeMaM JUCLUIUIMHBI, aKTUBHO BOBJICKATb
UX B y4eOHBIN pOIecC, KOHTPOIUPOBATH TEMIT H3JI0KEHHUS y4eOHOI0 MaTepralia B 3aBUCUMOCTH OT
YPOBHS €r0 BOCIIPUATHS.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBAIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUH U
HABBIKOB U 3aKPEILICHUIO NIOJYyYEHHBIX HA JEKLIUU 3HAHUM.

KoncyabTrauum — B y4eOHBIX 3aHATHH, SBISAIOMIMKACA OXHOW U3 (HOpM KOHTPOJIS
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoHCymbTanmusx 1o npocb0e  CTYAECHTOB
paccMaTpUBAIOTCSl HaWOoJee CIIOKHbIE MOMEHTHI IPH OCBOCHHUHM MaTepuana JUCUUIUIMHBL,
IIpenojaBareilb OTBEYaeT Ha BOIPOCHl CTYACHTOB, KOTOPBIE BO3HUKAIOT y HHUX B IpoLecce
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeyeHb JHIEH3MOHHOT0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOT0 MPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTelbHOr0 Mpolecca 0
AUCHUILINHE

B mporiecce ocymiecTBiaeHus: 00pa3oBaTeIbHOTO MPOLIecca UCTIOIb3YOTCS:
st OPMUPOBAHUST MATCPUAIOB IS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W TIPOBEIACHHUS
MIPOMEKYTOUHOM aTTecTaluu, Uit GOpMUPOBAHUST METOAMUECKUX MATEPUAIIOB IO JTUCIUILINHE:
— mnporpammsl Microsoft Office;
— m3aarenbcekas cucrema LaTex;
— Adobe Acrobat Reader;
MIPU TIPOBEICHUH MPAKTHYECKUX 3aHATHUH UCIIOJIB3YeTCs IPOrPaMMHOE 00CCIICUCHHE!
— Microsoft Visual Studio.

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBbHBIX ©0a3 [JdaHHBIX H HH(OPMAUMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJEHUN 00Pa30BaTeIbLHOI0 Mpouecca mo
AUCHHIINHE (MPU HEO0OX0IUMOCTH)

B npornecce ocymecTBiaeHus: 00pa3oBaTeNbHOTO MpoLEcca M0 AUCHUIUINHE UCIOIb3YETCs:

- ABroMaTtu3upoBaHHas OubnuoreyHo-uHdopmanumonHas cuctemMa «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnexTpoHHas OubnmoTeyHas cucrema «Jlanby https://e.lanbook.com

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

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJbLHOW  Yy4yeOHOIl  JHUTepaTypbl, pPecypcoB
HH(POPMANMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «MHTepHer» (IpH HEOOXOAMMOCTH),
PEKOMEHyeMBbIX /ISl 0CBOCHHS IHCUHUILIHHbI

a) OCHOBHAsI JIUTEepaTypa
1. Aymkua P. B. KBanToBbie BbuncieHus W (DYHKIIMOHAIBHOE MPOTpaMMHUPOBAHUE -
Mocksa: JIMK IIpecc, 2015. https://www.studentlibrary.ru/ru/doc/ISBN9785970602751-
SCNO0000/000.html



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
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https://www.studentlibrary.ru/ru/doc/ISBN9785970602751-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785970602751-SCN0000/000.html

2. XpennukoB A. }O. Beenenue B kBaHTOBYIO Teoputo nuHpopmanuu - M: GUIMATIINUT,
2008. https://www.studentlibrary.ru/ru/doc/ISBN9785922109512-SCN0000/000.html
3. Bukropoa H. Bb. OcHOBB MareMaTH4YeCKOrO0 MOJCIUPOBAHUS  KBAHTOBBIX
BBIYMCIIUTEIbHBIX MPOIECCOB — Cankr-IletepOypr: Jlanb, 2023
https://e.lanbook.com/book/327326

0) 10MOJIHUTE/IbHASI JIATepaTypa
1. Pymsanues K. E. KBaHTOBbIE TEXHOJIOTUH B TEIEKOMMYHUKAIIMOHHBIX CUCTEMaX: YYeOHUK
- PocroB-Ha-Jlony: FODY, 2021.
https://www.studentlibrary.ru/ru/doc/ISBN9785927538577-SCN0000/000.html
2. Hunbcen M. KBaHTOBBIC BRIYMCIICHHS M KBaHTOBass nHpopManus. — M: Mup, 2006.

B) pecypcbl cetu «UHTEepHeT) (IPU HEOOXOAUMOCTH)
1. O6mepoccuiickuii MaTeMatuueckuit moptain (http://www.mathnet.ru/).

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl VISl OCYIIEeCTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JMCUMUIINHE

MarepuanbHo-TexHHUeCKass 0a3a, HeoOXoiumas Uil OCYLIECTBICHHS 00pa3oBaTeIbHOIo
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOW COCTaB ClieLUaIbHbIE TIOMELICHMUS:

— ydeOHble ayAUTOPHUH [T IPOBEACHUS 3aHATUH JIEKLIMOHHOTO TUIIA;

— ydeOHbIE ayAUTOPUM Ul IMPOBEAEHUS NMPAKTUUYECKUX 3aHATHUI, OCHAIEHHBIE CPEACTBAMHU
BBIYUCITUTENIFHOW TEXHUKH, C YCTAaHOBJICHHBIM IPOTPaMMHBIM oOecriedenneM Microsoft
Visual Studio;

— y4yeOHbIe ayJUTOPHUH JUIs IPOBEIECHUS IPYNIOBbIX U HHANBUAYAIbHBIX KOHCYJIbTAIHH,

— y4yeOHbIE ayJUTOPHH JUIs IPOBEIECHUS TEKYILETO KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalluy;

— IIOMELIEHUS JIsl CAMOCTOSITENIbHOM paboThI;

— TIOMELIEHUS JJI1 XPAaHEHUS U NMPOPUIAKTUYECKOr0 OOCIYKMBaHHSI TEXHUYECKUX CPEICTB
00y4eHwusl.

ITomemieHuss A caMOCTOSATENBHOW pabOThl OOYHYAIOLIMXCS OCHAIEHbl KOMIIbIOTEPHOMH
TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUeHUs K cetu «MHTepHeT» M obecnedeHueM J0CTyna K
3NIEKTPOHHOM MH(popMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI):

Houent xadpenpst KbuMMOMW, kanj. ¢pus.-mMat. Hayk .M. Mypun
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«3amuTa cucTeM KBAaHTOBOM CBA3HM

MoH/1 OLIEHOYHBIX CPEJACTB
AJIs IPOBe/IeHUs TeKYLIero KOHTPOJIsl yCleBaeMOCTH
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 paGOTBI

3agaHus 1J15 CaMOCTOATEILHOH 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?
Yupaxuenue 2. Haiinure Toukm Ha cdepe broxa, COOTBETCTBYIOIIUME HOPMAIN30BAHHBIM
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.
VYnpaxuaenune 4. [lokaxure, 4TO C TOYHOCTBIO 10 oOmIeH (a3pl AyeMEHT /8 yaOBIETBOPSIET
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. [Tokaxure, uro X Y X =—Y, u BeiBeauTe oTciona ypaBueHue 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. Haiipute 3HaueHus o, O U N, mpu KOTOPHIX MOTYyYUTCs oneparop Anamapa H.

3aganus 1719 caMOCTOATeIbHOM padoThl Mo TeMe Ne 4: KBantoBas nngopmanmus.
Vopaxnenue 1. OObsAcHUTE, KaK HCHOJIb30BaTh YCTPOWCTBO, MPAaBUIBHO HACHTU(ULKpPYIOLIEE
OJIHO U3 JIBYX MOJAHHBIX Ha €ro BXOJ| HEOPTOIOHAIBHBIX KBAHTOBBIX COCTOSIHMM [W> MM (9>, 1S
MOCTPOEHHUS JIPYroro yCTPOWCTBA, KOMUPYIOUIETO COCTOSHUS |W> U |(@> B HapyLIEHHE TEOPEMBI O
HEBO3MOXXHOCTH KomupoBaHUs. M HaoO0pOT, OOBSICHHUTE, KaK HCHOJIb30BATh YCTPOMCTBO JUIs
KOIIMPOBAHUS C LIEJIBIO Pa3IMuEHUsI HEOPTOTOHATIBHBIX KBAHTOBBIX COCTOSIHUM.

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

Vnpaxnenue 2. Jlokaxwute, uro H> = I.

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

VYupaxuenue 5. Mcnonb3ysi CeKTpaibHOE Pa3iokKeHNe, MOKAKUTE, YTO JIJIs JTI000TO YHHUTAPHOTO
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
MOCJIeIOBAaTENbHOE BBIMIOJIHEHUE W3MEpEeHus, 3aJaBaeMoro omepatopamu {Li}, u omeparopamu



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

VYnopaxuaenue 7. [IpenmnonoXum, Mbl HPUTOTOBUIM 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?

VYopaxuaenune 8. Ilyctp KyOUT HaxomuTcst B cOCTOSIHMM [0> H  BBINOJHAETCS H3MEpPEHHE
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 ONPEACISAIOTCS BhipakeHUIMU P = (I £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 TI0CIIe U3MEPEHUSs, €CIIM U3BECTHO, YTO OBLIO MOJIy4yeHO 3HaueHue +17?
Yupaxnaenue 11. [Tokaxure, yTo a1000€ U3MEPEHHE, B KOTOPOM orepaTopsl u3meperus u POV M-
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 u3MepeHuss paBeH Em (0 < i < m+l), BoOy 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.
VYopaxuaenune 1. Ilycth M u N — Hemapa/ulenbHBbIE €IWHUYHBIC BEIICCTBEHHBIE TPEXMEpPHBIC
BekTOpbI. [lokaxkure, uro mobas yHuTapHas onepauuss U Ha 0JHOM KyOHTE MOXKET OBITh 3alMcaHa
B BUJIC _
U = €' Rn(B1) Rm(y1) Rn(B2) Rm(2) ...
IIPY COOTBETCTBYIOUINX 3HAYCHUSX O, Pk U Yk.
Yopaxnenue 2. Ykaxure A, B, C u o 1151 aemenTa Anamapa.
Vnpaxuenue 3 (ToxzaectBa g cxeM). [loe3Ho ymMeTs ympoIiaTh CXeMbl «C TIEPBOTO B3TIISAIA» C
UCIIOJIb30BAaHUEM TOXKAECTB JJIs ONEepaTOpOB. JJOKaXKUTe TPH CIETYIOLINX TOXKIECTBA:
HXH=Z,HYH=-Y;HZH=X.

VYnpaxsaenue 4. C moMOIIbIO MPEABAYIIET0o YIPaKHEHHs OKaXHUTE, 4TO, ¢ TOUHOCTBIO 0 OOIIEro
dazosoro muokutessst H T H = Ry(n / 4).
Vrpaxnenue 5. Jlokaxute, uro C3(U) s mo60ro ogHOKy6HTOBOTO omepatopa U MOxKeT GHITH
IIPEJICTABICHO CXEMOMW, cocTosAlell u3 He Oojee 8 OJHOKYOMTOBBIX AJIIEMEHTOB M O 3JIEMEHTOB
CNOT.
VYnpaxnerne 6. [Toctpoiite cxemsl, peammyromue CH(U) m1s U = Ry(0) u U = Ry(0), ¢ moMomisio
sanemerTa CNOT u onepauuii Ha o1HOM KyOuTe. MOXHO JIM COKPAaTHTh YHUCJIO MOCIETHHUX C TPEX
JI0 TBYX?
Vopaxuaenue 7. Ilycte p — Marpuua IUIOTHOCTH, ONMCBHIBAIOIIAS ABYXKYOHTOBYIO CHCTEMY.
[lpeamonokuM, dYTO MBI TPOM3BOJMM 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, yro umeer mectro dopmyna p' = Po p Po + P1 p P2
[TokaxkuTe TakXke, 4TO peaylUpOBaHHAS MaTpHUIA TUIOTHOCTH JUIS TIEPBOTO KyOWTa HE MEHSETCS
nocJjie u3MepeHus, T. €. tra(p') = tra(p).
Vopaxuenue 8 (uppauuonansHocTh 0). Ilycte cos 6 = 3/5. Jlokaxkute OT mpOTUBHOrO, 4To 0
HECOU3MEPUMO C 2 T.

1. Tome3ysich TeM, 4TO € (3 + 4i)/5, mokaxute, 4to eciu O palUOHAIBHO, TO

CYIIECTBYET TaKOE EJI0€ MOJOKUTEIBHOE Yrciio M, uto (3 + 4i)™ = 5™,

2. Mokaxwure, uro (3 + 4i)™ = 3 + 4i (mod 5) mst Bcex M > 0, U BBIBEANUTE OTCIO/A, YTO

paBencTBO (3 + 4i)™ = 5™ HeBO3MOXKHO.

o —



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 caMocTosiTeIbHON padoTsl o TeMe Ne 7: KBantoBoe npeodpazoBanue ®ypobe.
Yupaxuenue 1. [IpuBenute npsimoe A0Ka3aTenbCTBO TOTO, UTO IBaHTOBOE MpeobpazoBanue Dypne
B OPTOHOpPMAaJIbHOM 0a3uce, YHUTApHO.

Yupaxaenue 2. Berauciure B sBHOM BHJie peodpazoBanne Dypbe N-kyoutoBoro cocrosiaus |00...
0>.

Yopaxnenue 3 (kimaccuueckoe ObicTpoe mpeoOpasoBanue Dypee). Ilpeamonoxkum, Tpedyercs
HOJyYHTh HA KJIACCHYECKOM KOMIbIOTEepe mpeobpasoBanune Dypbe BekTOopa ¢ 2" KOMIUIEKCHBIMU
KoMroHeHTaMu. [IpoBepbTe, YTO MpU HEMOCPEICTBEHHOM BBIYMCICHUU AJISL 3TOTO MOTpedyercs
®(2%") snemenTapHBIX apupMeTHUecKuX omepanuii. Haifiure crmoco®6 COKpaTHTh YHCIO TAaKHMX
omnepanuii 10 O(n2").

VYupaxuenue 4. Paznoxure aneMeHT «ynpasisieMoe Ri» B KoMIo3uLuio oJHoKyonToBbix 1 CNOT-
3JIEMEHTOB.

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

VYupaxsaenue 6 (mpuOImKeHHOe KBAaHTOBOE mpeoOpazoBanne Dypne). O4eBHIHO, YTO B CXEME,
peanusyronieil KkBaHToBoe mpeodpazoBanue Oypbe, MPUMEHSIOTCS JIEMEHTHI SKCIIOHEHIIMATBLHOM (B
3aBUCHMOCTH OT 4YHCJia KyOUTOB) TouHOCTU. Ha camoM fene, 0/lHaKko, HU B KaKoi KBaHTOBOM cXeMe
MOJIMHOMHMAIILHOTO pa3Mepa Takash TOYHOCTh He TpeOyercs. Ilyctb, Hanmpumep, U — unpeanbHOe
KBaHTOBOE IMpeobOpazoBanne 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 TOJMHOMHAJILHOM TOYHOCTH B KaXXIOM D3JIEMEHTE JOCTATOYHO, YTOOBI TapaHTHPOBATh
MOJIMHOMMAJIbHYIO TOYHOCTh CXEMBI B LIEJIOM.

3aganus 1A caMocTosiTeIbHON padorbl mo Teme Ne8: Mepbl pa3inuusi KBAaHTOBOM
uHpopmanuu.

Vupaxuenue 1. Halimute paccTtosHue Mexay pacnpezneneHusMu BepositHocteit (1, 0) u (1/2, 1/2) B
CIIeIOBO METpUKE; MeX Iy pactupenenenusmu (1/2, 1/3, 1/6) u (3/4, 1/8, 1/8).

Vnpaxuenue 2. [lokaxxuTe, 4To paccTOsIHUE MEXAY paclipelieleHus MU BeposiTHocTel (p, 1 — p) u
(p, 1 — g) B cienoBoit MeTpuKe paBHO |p — (.

Vnpaxuenue 3. Haiiaure crenens coBnaaeHus As pacnpenenenusMu BepositHocrelt (1, 0) u (172,
1/2); nns pacnipenenenwii (1/2, 1/3, 1/6) u (3/4, 1/8, 1/8).

VYupaxuenue 4. [Tokaxxute, 4TO 1715 JIOOBIX COCTOSHUI P U @ MOKHO MPEJCTABUTh UX Pa3HOCTH B
Buge p— 6 = Q — S, rae Q u S — NOJOKUTENBHO OIpEeIIEHHbIE ONEPaTOPbl ¢ OPTOrOHAIBHBIMU
HOCHUTEJISIMHU.

VYnpaxHeHue 5 (CyliecTBOBaHME HENOABIKHOM Toukn). Teopema Illaynepa o HemoABMXKHOM Nouke
— KJIACCMYECKHIl MaTeMaTHUeCKUN pe3yibTaT, 3aKI0Yaroluiics B TOM, 4TO JH000€ HENPEphIBHOE
oTtoOpakeHHe B ceOsl BBITYKJIOTO KOMIAKTHOIO MHOXECTBA B TMJILOEPTOBOM MPOCTPAHCTBE UMEET
HEMOJIBUKHYIO TOUKY.

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

VYnopaxsaenue 6. IlycTb coxpansmomiee cjell 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 €IMHCTBEHHYIO HENIOABI)KHYIO 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 0TOOpakeHue £ ABJISIETCS CTPOro CKUMaroiimm, 1. €. uyro D(E(p), E(c)) < D(p, o).
Yopaxnenue 8. [lokakure, 4TO KaHaI C KJIACCHYECKOW OIMMOKOW SIBISETCS CKUMAIOIIMM, HO HE
SIBIISIETCSI CTPOTO CXKUMAIOIUM. HaliTuTe MHOXKECTBO HEMOBMKHBIX TOYEK JIJISl 3TOTO KaHaa.

3aganus 119 caMocTosITeIbHON padoTsl o Teme Ne 9: KBanTtoBasi kpunrorpagus.
Yopaxuenue 1. PaccMoTpuTe cuctemy ¢ N mojib30BaTeIsIMH, Ji00asi mapa KOTOPBIX XOTena Obl
obmarecs mMuHO. CKOJBKO TpeOyeTcst KIoYel MpU MCIOIb30BAHUN KPUNTOTpaguu ¢ OTKPHITHIM
kiroyoM? CKOJIBKO TpeOyeTcst KIIto4el Mpu UCIOIb30BaHUH KPUMITOTpaduu ¢ CEKPETHBIM KIIIOUOM?
VYnopaxuaenue 2. Moxer ObITh HesACHO, modyemy. [lokakure, YyTO W3 HAMXY/IIIETO JOMYLICHHUS,
cocrosimiero B TOM, 4To EBa uMeeT MNONHBIA KOHTPOJIb HAaJ KaHaJOM cJeayeT, 4To S(p)
OTpaHUYMBACT B3aUMHYIO HH(popMaiuio EBbI ¢ pesynbratamu namMepenuit Anucel u boba.
Yopaxaenue 3. OTMETHM, YTO JIOKaJIbHBIE U3MEPEHHUS, KOTOpbIe MPou3BOAIT Anuca u bo0, kak,
Harpumep, | @ X u X & |, He kommytupytot ¢ 6a3ucom bemna. [lokaxkute, 4T0> 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{ MOXKHO
ONMCHIBATh B TEPMUHAX KJacCHUYeCKOil Teopuu BeposiTHocTel, eciu [Mi, Mj] = 0, T. e. ecnu oHu
MOMAPHO KOMMYTHPYIOT.

Vapaxuenue 5. Ilokaxwure, uro, eciu Mbl HaunHaeM ¢ N DIIP map B cocrostHuu |Boo> ® " u
BBITIOJTHSEM M3MEPEHUS OJMHAKOBBIX 00pa3yroIIMX Ha JBYX N-KyOWTOBBIX MOJOBHHAX 3TUX Map, a
3aTeM IpUMeHsieM orepatopsl [laynu ans ucnpaBiaeHUs pa3HULBl B pe3yjbTaTax 3TUX U3MEpPEHU,
TO TONy4aeM 3aKoaupoBaHHOE cocrosHue |[Boo> © M. Tlokaxure Tarkke, 4YTrO €CIH
CTAOMITM3UPYIONMUN KOJI UCHPABIICT 0 ON OMMOOK, TO JaKe KOrja B N-KyOWTOBOW ITOJIOBHHE
JOITyCKaeTcst 6N ombOK, MbI TOIy4nM [Boo> © ™.

2. Cnucok BOIIPOCOB K 3a4eTy

VcTopus KBaHTOBBIX BBIUMCIICHUH U KBAaHTOBOM HH(pOpMAaIIHH.
KBanToBbIE OUTEHI.
OnHOKYOHUTOBBIE 37IEMEHThl. MHOIOKYOUTOBBIE 3JIEMEHTHI.
N3mepenus B 6a3ucax, OTIIMUHBIX OT BBIYUCIUTEIBHOTO.
KBaHTOBBIE CXEMBI.
Cxewma xonupoBaHHs KyOuTa.
Kiaccuueckne BEIYMCIEHUS HA KBAHTOBOM KOMIIBIOTEDE.
KBaHTOBBII napaienusm.
AnroputMm Jloiya.

. Aropu™ Jloitua-Hosxa.

. Knnaccuukanus KBaHTOBBIX aJlTOPUTMOB.

. KBanToBast Teopus nnpopmanuu.

. [IpocTpancTBO COCTOSIHUI. DBOIOLNS.

. KBaHTOBBIE N3MeEpeEHNS.

. Paznnuenmne KBaHTOBBIX COCTOSIHUM.

. IIpoexTHBHBIE H3MEPEHUS.

. POVM-u3mepenus.

. Daza.

. CocTosTHUE CUCTEMBI.

. KBaHTOBBIE QJITOPUTMBL.

. YCJIOBHBIE OIIEpalMH.

. U3mepenue.

CoNoAEWNE

NNNRPRPREPRPRERRERER
NFPOOWO~NOOUMWNEO



23. YHUuBepcalbHbIe KBAHTOBBIE 3JIEMEHTHI.

24. KBanToBoe npeodpazoBanue Oypre.

25. Omnpenienenue coOCTBEHHOTO YUCIA.

26. [IpunoxeHus: HaXOXACHHUE MOPSAIKA U (DaKTOpU3aITHSI.
27. Mepbl pa3iauuus KI1acCHUeCKOr HH(POpMAIIHU.

28. Hackoiipko OJIM3KHY IBa KBAHTOBBIX COCTOSHUA?

29. CneoBasi METpUKA.

30. Crenenn coBnaneHus.

31. CBs3b MEXKILy MEpaMH pa3IHyusl.

32. HackoibKO KBaHTOBBII KaHaJ COXpaHseT HH()OopMaIuio?
33. Kpunrorpadus ¢ CeKpeTHBIM KITIOYOM.

34. Ycunenue KOHPUACHIIMAIBPHOCTH U COTJIAaCOBaHUE WH(OpMAITUH.
35. KBanTOBOE pacrpeeneHne KIrouei.

36. CekpeTHOCTh U KOTepeHTHAass HH(POpMAIIHsI.

37. be3omacHOCTh KBAaHTOBOTO paclpe/ieeHus KII0UeH.

3. HpaBn.Ha BbICTABJICHUA OLICHKHN HA 3a4Y€TE

B mpouecce 3agera TpeOyercs OTBETUTb HAa OJMH W3 NMPHUBEACHHBIX BbIlle BompocoB. Ha
IIOArOTOBKY K OTBETY J1a€TCsl HE MEHee | akaJieMHUUYecKoro yaca.
ITo nToram 3adera BBICTABIIACTCS OJHA U3 OLEHOK: «3a4TEHO», «HE 3a4TCHO».

Onenka «3a4TeHO» BBICTABISIETCS CTYAEHTY, KOTOpPBI JEMOHCTPUPYET BIaJCHUE
coJepKaHWEM MaTepuaja W TOHATUHHBIM alnapaToM KBaHTOBOW HMH(OPMATHKM U KBAHTOBOH
TEOPHUM CBSA3HU; YMEET CBS3bIBATh TEOPHUIO C NPAKTHKOM. B OTBETE MOI'YT NOIIYCKAaThCs OTIEIbHBIC
HETOYHOCTH (HECYIIECTBEHHbIE OIIMOKH), KOTOpbIE MCIPABISAIOTCS CaMUM CTYICHTOM IOCIe
JIOTIOJIHUTEBHBIX M (WMJIM) YTOYHSIOUIMX BOIPOCOB 3K3aMeHaTopa. Ha yacTh OMOJHUTENBHBIX
BOIIPOCOB CTYZEHT MOJKET HE 1aTh OTBET WM JaTb HEBEPHBIN OTBET.

Ouenka «He 3a4TeH0» BBICTABIISIETCS CTYIAEHTY, KOTOPBI JEMOHCTPUPYET Pa3pO3HEHHEIE,
OeccucTeMHble 3HaHUSA; OECIOpPSIOYHO M HEYBEPEHHO M3JlaraeT MaTepuall; He yMeeT BBLACIATbH
[JIABHOE M BTOPOCTEIIEHHOE, HE YMEET COCOUHATH TEOPETUYECKUE IIOJIOKEHUs C IPAKTHKOM;
JIONycKaeT TpyOble OWMOKM MpHU ONpEAETICHUU TOHSATHH, BCIEJACTBUE HEMOHUMAHUSA MX
CYIIECTBEHHBIX M HECYIIECTBEHHBIX INPHU3HAKOB M CBS3€W; JACT HEIOJHBIE OTBETHI, JIOTMKA H
[IOCJIEIOBATEIbHOCTh ~ M3JI0KEHUs KOTOPBIX HMEIOT CYIIECTBEHHBIE U IPUHIUIIHAAIBHBIC
HapyleHUs, B OTBETaX OTCYTCTBYIOT BBIBOJBIL. JIONOJHUTENBHBIE M YTOYHSIOIIHAE BOIPOCHI
JK3aMEHaTopa HE MPHUBOJAT K KOPPEKLUMHM OTBETOB CTyAeHTa. Ha OCHOBHYyK 4acTb
JIOTIOJIHUTEIIBHBIX BOIIPOCOB CTYACHT 3aTPYAHSAETCA JaTh OTBET WM J1a€T HEBEPHBIE OTBETHI.

Onenka «He 3auTeHO» BBICTABIISETCS TAK)KE CTYAEHTY, KOTOPBIN B35 YK3aMEHALIMOHHBIN
OuiIeT, HO OTKA3aJICs 1aTh HAa HETO OTBET.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«3ammTa cucTeM KBaHTOBOM CBSI3H

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

VYyeOHBIM IJIAHOM Ha HW3Y4YEHUE AUCHUIUIMHBI «3allliTa CHUCTEM KBAaHTOBOW CBSI3U»
OTBOJUTCSI OJMH ceMecTp. B KOHIle cemecTpa B KaueCTBE UTOTOBOIO KOHTPOJISI MIPEIYCMOTPEH
3ader. B nporecce n3ydeHus: AMCHUIUIMHBI BBITIOJIHAIOTCS CEMb CAMOCTOSITEIIbHBIX pa0oT.

[Ipn wm3ydeHum ydeOHOTO MaTepuaia MO IUCHUIUIMHE «3alldTa CHUCTEM KBaHTOBOM
CBsI3M» COOIIOaeTCs OaTaHC MEXKTY JICKITMOHHBIMH U TPAKTUYCCKUMH 3aHATHUSIMU. JTO CBSI3aHO
C TeM, YTO C OJIHOH CTOPOHBI B paMKaX IUCHUILIMHBI H3JIaracTcsl OOJBIIOE KOJIHMYECTBO
HETPUBHAILHOTO Y4eOHOTO0 MaTepuaia, B TOM YHUCIE DPE3yabTaThl HAYYHBIX HCCIEIOBaHUMN
MOCJIEHEr0 JECATWIETUS, a, C JPYrod CTOPOHBI, JJIsI TOJHOLUEHHOTO OCBOCHHUS JaHHOIO
MaTepuanza 00yJaromeMycss HEOOXOANMO TOTYyYUTh CAMOCTOSTEIbHBINA OMBIT MO0 MPUMEHCHHIO
M3y4aeMoro B paMkax AUCHUIUIMHBI MAaTEMAaTUUECKOTO anmnapara.

OcCHOBHYIO POJIb ISl aHalM3a M KOHTPOJISI KadecTBa YCBOCHMSI MaTepuajia HUIparoT
CaMOCTOSTENIbHBIE paboThl. B kadecTBe 3amaHuil JJI1 CaMOCTOSATEIBLHOH padoTHl JoMa
00ydJaroumMces mpejIararoTcsi MaTeMaTHUEeCKUE 3a/1a4i, KOTOPBIE JOHKHBI MTO3BOJIUTH CTYICHTY
MEPEOCMBICIUTh M3YUYEHHBbIE HA JIEKIMSAX IOHATUA U METOAbl, MPUMEHUTh HUX IS pELICHUs
TUTOBBIX 3a/1a4 M3 COOTBETCTBYIOIIMX Pa3/eiiOB AUCHHUILUIMHBI. Pemienus 3amad D0KHBI OBITh
MOJATOTOBJIEHBI, 0()OPMIICHBI B TUCHbMEHHOM BHU/IE U MPEICTABICHBI B YCTAHOBJICHHBIE CPOKH.

JUJIs TIOBBIIIICHHUST Ka4yecTBa YCBOCHUS TCOPETHUYECKOTO MarepHalia, MPUOOPETCHHBIX
MPAKTUYECKUX HABBIKOB pPa0OTHI C HM3y4yaeMbIM B paMKaX JAMCHUUIUIMHBI MaTeMaTHYeCKUM
anmapaTtoM MPOBOAATCS KOHCYJIbTAIlMU IO pa30opy 3ajJaHuil Ui CaMOCTOSTEILHON pabOoTHI.
Takke Ha KOHCYJIbTallUAX, BO3MOXHO IIOBTOPHO, pPa3bACHSIOTCS BOIPOCHI, BbI3BABIINE
3aTPYAHEHUS y 00yUJarOIINXCSl.

[To oxoHuYaHUIO ceMecTpa M3y4YeHHS IUCIUILTUHBI O0y4aroluecs CIalT 3a4eT. 3ader
PUHUMAETCS 110 OUJeTaM, KaKJblid U3 KOTOPBIX BKJIKOYAET B c€0s1 OJIUH TEOPETUUECKHUM BOIPOC.
Ha caMocTosITeNnbHYIO0 MOATOTOBKY K 3a4€Ty BBIACISIETCS 2 JHS.

OneIT npenofaBaHus TUCHUIIIMHBI «3allliTa CHUCTEM KBAaHTOBOW CBS3U» TOBOPUT O
BBICOKOM CIIO’)KHOCTH €€ CaMOCTOSITEIbHOTO M3y4eHUs ISl 00ydaromierocs B MEPBYIO o4epenb
BBHUJY JOCTaTOYHO Y3KOTO BhIOOpa Y4eOHOW JUTEpATyphl HA PYCCKOM SI3bIKE, a TaK)Ke BBHLY
HEO0OXOUMOCTH O0alaHusl JOCTATOYHO TITyOOKMMHU 3HAHUSMHU JIMHEWHOH anreOpbl U Teopuu
BEPOATHOCTEN M MaTEMaTHYE€CKOM CTATHUCTUKHU. M3maraemplii Ha JEKOUAX MaTepHanl 4acTo
ABJISIETCS HETPUBUAIBHBIM M OTPAXaeT pPE3yJbTaTbl HAyYHBIX HCCIEJIOBAHUI TOCIEIHErO
necstunetus. [1oaToMy nocenienne Bcex ayAuTOPHBIX 3aHATHH SBISETCS 00s13aTEeIbHBIM.
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