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1. Ilesin 0CBOEGHHUSA AW CIAILINHBI

Ilenpt0o  OCBOEHMS JAMCUMIUIMHBI «3allluTa CHUCTEM KBAaHTOBOW CBA3M»  SBJISIETCA
npuoOpereHne OOYYalOIUMUCS TEOPETHUECKUX M IPAKTHUYECKUX HABBIKOB O0ECIeUeHUs
MH(POPMALIMOHHOM 0€30IacHOCTH B CHCTEMaX KBaHTOBOW cBs3M. JlucuumiuuHa oGecreduBaeT
npuoOpeTeHne 3HaHUH M yYMEHMH B OOJACTH HCIOJNB30BAaHHUS CHCTEM KBAaHTOBOW CBSI3U 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.

3ana4uu JUCUUIUIMHBIL

— (QopmupoBaHue OOLIMX MPEACTaBICHUH O KBAaHTOBO-MEXAHWYECKMX METOJaX, JIeXalluX B

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

KPUNTOTpapUUECKUX IPOTOKOJIAX;

— O3HAaKOMJICHME C HPUHIMIIAMU KBAaHTOBBIX BBIUUCIEHHH, C KBAaHTOBBIMU alrOpPUTMaMH,

HalpaBJICHHBIMU Ha aHAJIN3 CYHIECTBYIOIIUX CUCTEM KPUITOTPaQUU C OTKPHITHIM KIIFOUOM;

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

BBIUUCIIUTEIILHBIX CUCTEM;

— O3HAaKOMJICHHE C CHCTEMaMH KBAaHTOBOT'O pacTpeAeTIeHHS KITIOUEH.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON 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 BEPOSITHOCTEH 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 CICAYIOIUE JUCIUIUINHBI:

«Anrebpay;

«JIunetinas anredpay;

«Teopus uncen»,

«Teopust BEpOSITHOCTEH U MAaTEMATHUYECKAs] CTATUCTUKAY;

«Teopust nuHpopMaLUNY;

«MeTobl U cpesicTBa KpUIITOTpapUUECKOl 3aIUThl HHPOPMAIUH;

«Kpunrorpagpuueckue npoToKoIbI»;

«KoMIBIOTEpHBIE CETH.

JuctunnuHa «3almra  CHUCTeM KBAaHTOBOW CBSI3W»  SIBJISETCS  NPEIIICCTBYIOMICH —Juis
IIPOXO0KJICHUS ITPOU3BOICTBEHHON U IPEIUIUIOMHOM MPAKTUKX U UTOIOBOM IOCYIAPCTBEHHOM aTTECTALNH.

3. IlllanupyemMble pe3yabTaThbl 00y4eHHMs MO AUCHMILJIMHE, COOTHECEHHbIE ¢ MUVIAHMPYEMbIMH
pe3yJibTaTaMHU OCBOEHHs 00pPa30BaTeIbHOI NPOrpaMMbl



[Iponece n3yueHus: TUCHMITIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIIUX KOMIIETEHIINH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOpeTeHus cieayomux 3HaHui, yMEHUH, HABBIKOB 1
(unm) onbITa AESITENILHOCTHU:

Dopmupyemas
KOMIIEeTCHLUS
(ko u GpopMyJIMPOBKA)

NHaukaTop noCTHKEHUS
KOMIICTCHLIM U
(ko u popMyaMpoBKa)

Ilepeyenn
IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHU s

Oo6umenpodeccuoHalbHble KOMIETEHIIUN

OIIK-10 Crniocoben
aHAIU3UPOBATH
TEHACHIIMA  Pa3BUTHS
METOJIOB M  CpEACTB
KpunTorpaduaeckoi
3auUThl  UHGOpMaIuH,
UCIIOJIb30BATh
CpeacTBa
Kpurnrorpaduaeckoit
3alUThl  HHQOpMAIUH
IpH  PEIICHUH 337ad
npodeccuoHanbHOM
JESITCIIBHOCTH;

M-0OI1K-10.3 3gaer
METOJIUKY OLICHKH

3Haer:
- HpI/IHHI/IHI)I KBAHTOBBIX BI)I‘-II/ICJICHI/Iﬁ nu

0e3omacHOCTH KBAaHTOBBIE aJITOPUTMBbI, HAIIPABJICHHBIE Ha
KPHUITOrpapHIECKUX aHAJIN3 CYIIECTBYIOIINX KPUIITOCHUCTEM C
IIPOTOKOJIOB OTKPBITHIM KITIOYOM;
- OCHOBHBIE KBaHTOBO-MEXaHHUECCKHE
METO/IbI, JISJKAIIIE B OCHOBE 00ECIIeYeHUs
MH(}OPMaLMOHHON 0€3011aCHOCTH, a TAKKe
OCHOBHBIE KBaHTOBO-KpPHUNTOTpauyecKue
HPOTOKOJBI.
N-OI1K-10.4 ymeer | 3HaerT:
IPOBO/IUTH - IEPCTIEKTUBHBIEC (PU3UUCCKHE
CPaBHUTENBHBIA aHANMM3 | MIAT(HOPMBI IS CO3/IaHUs] KBAHTOBBIX
KpHIITOrpapuyecKux BBIYHCIIUTEIIBHBIX CHCTEM;

MPOTOKOJIOB, PELIAOIINX
CXOJTHBIC 3a71a4H

VYmMmeer:

- MPOBOJIUTH CPABHUTEJILHBIN aHATU3
CHCTEM KBaHTOBOI'O paclpeielICHUS
KJIFOUEeH.

4. O0beM, CTPYKTYpA U co/iepKaHue TUCHUTLTHHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIsAeT 3 3a4eTHhIX equnul], 108 akan. yacos.

Ne Tembl (pa3aenbl) Buap! yueOHbBIX 3aHATHIA, DopMbI TEKYLLIETO
n/n JAMCUHMIJIMHBI, BKJIIOYAsl CAMOCTOSITEILHYIO KOHTPOJIsI
HX co/iep:KaHne PabGoTy CTY/A€HTOB, ycmeBaeMocTH
U UX TPYJ0€MKOCTh
(B akaieMHUYeCKHX Yacax) ®opma
MPOMeKYTOYHOMI
=y aTTecTAllNU
5 (no cemecmpam)
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2 |KBaHTOBBIC BEIUHCIIEHUS A | 4 4
3 |KBaHTOBBIE aNTOPUTMBI A | 4 4 1 2 3agaHus s
CaMOCTOSATENLHON
paboThI
4 |KBanToBas uHpopMaIus A | 4 4 2 SagaHus U1t
CaMOCTOSTEIbLHOM
paboThI
5 |lloctynarsl KBaHTOBOM A 4 4 1 2 3agaHus s
MEXaHUKH CaMOCTOSATENLHOM
paboThI
6 |KBaHTOBBIE CXEMBI A 6 6 2 SagaHus U1t
CaMOCTOSTCIbHOM
paboThI
7 |KBanToBoOe A 4 4 1 4 3agaHus s
npeoOpazoBanne Dypbe CaMOCTOSATENLHOM
paboThI
8 |Mepsbl paznuams A 6 6 4 3agaHus 11
KBaHTOBOU HH(pOpMAIIH CaMOCTOSATENIbHOM
paboThI
9 |KBanToBas kpunrorpadus | A | 4 | 4 1 4 3ananus s
CaMOCTOSTENLHON
paboThI
2 1031 10,7 3auer
HUTOTO 32 | 32 6 | 03| 37,7

Copneprkanue pa3iesioB JUCITUTUITMHBI

Tema Ne 1: Beenenue.
HcTopust KBAaHTOBBIX BBIUMCIICHUN U KBaHTOBOM MH(popmMannu. KBaHTOBbIE OUTHI.

Tema Ne 2: KBaHTOBBIC BBIYUCIICHUSI.
OnHOKYOHUTOBBIE 7eMEHTHl. MHOTOKYOUTOBBIE dNeMeHTHl. M3MepeHus B 0a3ucax, OTIMYHBIX OT
BBIYHCIIUTENBbHOTO. KBaHTOBBIE cxeMbl. CXxema KOMUPOBaHUs Kyoura?

Tema Ne 3: KBaHTOBBIE AJITOPUTMBI.
Krnaccuueckne BBIUMCIEHUS HAa KBAaHTOBOM KoMmmbloTepe. KBaHTOBBIN Napaienn3m. AJITOpUTM
Joiiua. Anropurm Jloiua-Moxa. Knaccugukainys KBaHTOBBIX alrOPUTMOB.

Tema Ne 4: KpantoBas nadopmarus.
KBanrtoBas Teopust uHboOpMaIuu.

Tema Ne 5: [TocTynaTel KBaHTOBOW MEXAHHKH.
IIpocTpancTBOo cocrosHui. OBomtonus. KBaHTOBble wu3MepeHus. Pa3znuueHne KBAaHTOBBIX
cocrosiHuil. [IpoextuBHbIe 3Mepenus. POVM-usmepenus. ®aza. CoCTOSIHHE CUCTEMBI.

Tema Ne 6: KBaHTOBBIE CXEMBL.
KBaHTOBBIE aNrOpUTMBI. YCIIOBHBIE onepanuu. M3mepeHue. VYHUBepcaldbHblE KBaHTOBBIC
JJIEMEHTBL.

Tema Ne 7: KBaHTOBOEC HDCO6D33OB&HI/IC Dypsbe.




KBantoBoe mpeobOpasoBanue @ypoe. Ompenenenue coOCTBEHHOTO uyucna. [lpuinoxeHus:
HaXO0XKJCHHUE TOPsIIKA U (PaKTOpHU3aLUs.

Tema Ne 8. Mepnl pa3anuus KBAaHTOBOM MHGOPMALIMH.

Mepsl pasnuuusa Kiaccuueckord wudopmanyu. Hackoipko OJHM3KHM [ABa KBAHTOBBIX COCTOSHHS?
Craenoas  Merpuka. CreneHb coBmajcHus. CBa3p  MeXAY MepaMH  pa3auudsa.  Hackonbko
KBAHTOBBIM KaHaJI COXpaHsIeT MHGOPMAIIUIO?

Tema Ne 9: KBanroBas kpunrorpadus.

Kpunrorpadgust ¢ CekpeTHbIM KIHOYOM. YCHJICHHE KOH(PHICHIIMAIBHOCTH U COTJIaCOBAaHUE
uHpopmannu. KBantoBoe pacrpenenenue kiodeid. CeKpeTHOCTh U KOTepeHTHAst UH()OpMAIIHS.
be3omnacHoCTh KBAHTOBOT'O pacIpeICICHHS KITFOUeH.

5. Oﬁpa30BaTeJ’[LHbIe TEXHOJOI'MH, B TOM YHMCJI€ TEXHOJOIMM 3JICKTPOHHOI'O Oﬁy‘leHHH H
AUCTAHIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIuH, HCIHOJbB3YEMbBIC IIPU OCYIIECCTBJICHHU
06p330BaTeJ1bHOFO nmpouecca mo TMCUIIJInNHE

B mpouecce O6y‘leHI/IH HCITOJIB3YIOTCA CIICAYIOIINEC 06pa3OBaTeHBHLIC TCXHOJIOI'H:

BBoaHasi Jieknus — JaeT MepBOe LEIOCTHOS MPEACTABICHHE O TUCIUILUINHE U OPUCHTHPYET
CTYJICHTa B CHCTEME HM3y4YCHHS NAHHON JUCHUIUTUHBI. CTYICHTHI 3HAKOMSTCS C Ha3HAYCHUEM U
3aJ]a4aMu Kypca, ero poJiblo 1 MECTOM B CHCTEME Y4eOHBIX TUCLHUIUIUH U B CUCTEME IOATOTOBKU B
nenom. Jlaercs kpaTkuii 0030p Kypca, W3JararoTcsl MEPCICKTUBHBIC HAIPABJICHUS UCCIICIOBAHUIA.
Ha 3Toil Jekuuu BBICKA3bIBAIOTCS METOJMUYSCKHE M OPraHU3aliOHHBIE OCOOCHHOCTH pPabOTHI B
paMKax JaHHOW IUCIMIUIMHBI, a TaKKe JAaeTCs aHalM3 PEKOMEHIYEeMOW Y4eOHO-METOAHYECKOU
JUTEPATYPBIL.

AkajeMuyeckas Jekuusl (WM JEKIUS OOHIer0 Kypca) — MOCIeA0BaTEeIbHOE H3JI0KEHHE
MaTepuraia, OCyIIeCTBIIEMOe MPEUMYIIECTBEHHO B BHJIC MOHOJIOTA MpenoaBateiis. TpedoBaHus K
aKaJeMUYeCKON JIEKIIMU: COBPEMEHHBIN HAy4yHBI YPOBEHb M HACHIIICHHAs HMH(POPMATUBHOCTb,
yOenuTenbHas apryMeHTalusl, JOCTYITHAsI ¥ TOHATHASI PeUb, YETKasl CTPYKTYypa U JIOTUKA, HATHYNE
SAPKUX TMPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBaHUH, (PaKTOB.

Jlekuusi-0ecena WM «IMajgor C ayAUTOPHE», SABIsETCS Hanboliee pacpOCTPAHEHHON U
CPaBHHUTENIBHO TMPOCTON (OpPMOI aKTHMBHOTO BOBJICUEHHUS CTYIEHTOB B Y4eOHBIN mpoliecc. JTa
JIEKIUS TIPEIoaraeT HemoCpeACTBEHHBIM KOHTAKT MpernoaBaTels ¢ ayautopueid. [IpenmyiectBo
JeKIMu-0eceIbl COCTOUT B TOM, YTO OHA MO3BOJISIET IPUBIIEKATh BHUMAHUE CTYJEHTOB K Hanboee
BaXHBIM BOIPOCAM TEMBI, OMPEIENATh COAEpPKaHHE U TEMIT M3IIOKEHHUs yueOHOro Marepuana C
Y4€TOM OCOOEHHOCTEH CTY/IEHTOB.

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

KoncyabTanum — BUl y4yeOHBIX 3aHATHM, SBIAIOIIMHACA OJHOW U3 (OpM KOHTPOJIA
caMoCTOsITeNIbHOM  paboThl  cryaeHToB. Ha  KoHCymbTanusx 1o mpochOe  CTYAEHTOB
paccMaTpUBAIOTCS HauOojee CII0KHbIe MOMEHTHl IPH OCBOGHHUHM MaTrepuana JUCUUIUIMHBL,
npenojaBaTesib OTBEYA€T Ha BOMPOCHl CTYAEHTOB, KOTOpPble BO3HUKAIOT y HHUX B Ipoliecce
CaMOCTOSITENIEHON PaOOTHI.

6. IlepeyeHb JIMIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PAaCHPOCTPAHSAEMOI0 TPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJIB3YeMOI0 INPH OCYHIECTBJIEHHHM 00pa30BaTEIbHOIO Ipouecca Mo
AUCHUIINHE



B npomnecce ocymecTBieHuss 00pa3oBaTEIbHOTO MPOIECCa HCIOIb3YIOTCS:

st (OPMUPOBAHUST MATEPUAIOB IS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U TIPOBEACHHUS
MIPOMEKYTOUHOM aTTecTauu, 1uis GOpMUPOBAHUSI METOAMUYECKUX MATEPUAIIOB MO JUCIUILINHE!

— mnporpammsl Microsoft Office;
— wu3aarenbckas cucrtema LaTex;
— Adobe Acrobat Reader;

IIpY NIPOBEICHUH IIPAKTUYECKUX 3aHATHI UCII0JIb3YETCSl IPOrPaMMHOE 00eCTIeUeHHE

— Microsoft Visual Studio.

7. IlepeyeHb cOBpeMeHHBIX TNPO(ecCHOHANBbHBIX ©0a3 [JdaHHBIX H HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHUH 00Pa30BaTeIbLHOI0 Mpoiecca mo
AUCHHILINHE (PU HE00X0AMMOCTH)

Jiis morcka y4eOHoM uTepatypsl onbdmuoreku Spl'Y ncnons3yeTcs aBTOMaTH3HPOBaAHHAS
OnOIMoTeYHO-NH(POPMAITUOHHAS cHucTeMa «BYKHN-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb  OCHOBHOII W  JOMOJHHUTEJNbHOW  Yy4eOHOH  JIMTepaTypbl, pecypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH «UHTepHer» (IpM He00XOAUMOCTH),
PEKOMEHyeMBbIX JJIs1 0CBOCHHS I CIHMIIIMHbI

a) OCHOBHAasI JIMTepaTrypa

1. CeicoeB C. C. BBenenue B kBaHTOBBIC BhIUHMCIIeHUs. KBanToBwie anmroputmel / C. C.
CricoeB — CII6: M3narenscTBo CIIOIY, 2019. — 144 c.

2. Hunbcen M. KBanTOBbIe BBIYHCIACHHS W KBaHTOBas uH(popmanus. Ilep. ¢ anrm. / M.
Hunwcen, U. Yanr — M: Mup, 2006. — 824 c.
0) 10MOJIHUTEJIbHAS JIUTEepaTypa

1. bopsynoB C. B. KBauroBsie Bbruncienus / bopsynos C. B., Kypramuu C. JI. — 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) pecypchl cetu «MHTEepHEeT» (MPH HEOOXOAUMOCTH)

1. Obmepoccuiickuii Mmatemarndeckuii moptan (http://www.mathnet.ru/).

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

9. MatepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs JIsl OCYLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCHUILINHE


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

MartepuanbHO-TeXHUYECKass 0a3za, HeoOXoaumas sl OCYHIECTBICHHS O0pa30BaTEIHLHOTO
npoliecca 1Mo AUCIUILIMHE BKII0YAeT B CBOM COCTAB CHEIHMAIbHBIC TOMEICHHS:

— ydeOHbIe ayIUTOPHUH JJIs1 IPOBEACHUS 3aHITHI JICKITMOHHOTO THUIIA;

— y4eOHbIE ayAUTOPHUH JUIsl MPOBEACHUS MPAKTUYECKUX 3aHATUN, OCHAIICHHBIE CPEACTBAMHU
BBIUMCIUTENFHON TEXHUKH, C YCTAaHOBIEHHBIM IMPOTrpaMMHBIM obecriedeHrneM Microsoft
Visual Studio;

— yuyeOHbIE ayJUTOPHUH JIJIsl POBEACHUS IPYNIOBBIX U HHANBUAYAIbHBIX KOHCYJIbTAIIHH,

— y4yeOHbIE ayJUTOPHUH JIJIsl POBEACHUS TEKYILIETO0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTalluy;

— TIOMEIIEHUS AJISl CAMOCTOSITeNIbHOM paboThI;

— TIOMEILIEHUS U1 XPAaHEHUS U MPOPHUIAKTUYECKOTO OOCITYKMBAHHS TEXHUUYECKUX CPEICTB
00yJeHUsI.

[Tomemienust uis caMOCTOATEIbHOW pPabOThl OOYYAIOIIMXCS OCHAIICHBl KOMIBIOTEPHON
TEXHUKOW C BO3MOXHOCTHIO MOAKIIOUeHUs K cetu «MHTepHeT» M obecredeHueM J0CTyna K
3MeKTPOHHOU MH(pOpMalMOHHO-00pa3oBaTenbHoi cpene Apl'Y.

ABTOp(BI):

Houent kadpenper KbuMMOMU, kang. ¢pusz.-mar. Hayk .M. Mypun



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«Kpunrorpadpuyeckue npoToxkoJabD)

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

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

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI

3aaHus AJI CaMOCTOSITENIbHOM paboThl 1o TeMe Ne 3: KBaHTOBBIE alrOpUTMBI.
Yopaxuenue 1. KakoBa 3¢)(heKTHBHOCTS HAMITYUIIETO KJIACCUYECKOTO aJITOPUTMA, TaAPaHTUPOBAHHO
pa3IMYaroIero MOCTOSHHYI0 (QYHKIMIO OT cOaJaHCHPOBAHHOW C HEKOTOPOH BEPOSITHOCTHIO
omunboku e < 1/2?
Yupaxuenue 2. Haiinure Toukm Ha cdepe broxa, COOTBETCTBYIONIME HOPMAIM30BAHHBIM
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.
VYnpaxuaenune 4. [lokaxure, 4T0 C TOYHOCTBIO 10 oOmed (a3pl dyeMeHT 7/8 yIOBIETBOPSIET
ycnoButo T = Ry(m /4).
VYupaxuenue 5. [IpencraBere oneparop Axamapa H B Buae npousBeeHus: MOBOPOTa OMEPaTOPOB
Rx 11 R; 11 061iero $hazoBoro MHOKHUTEIS €' [1si HEKOTOPOTo JEHCTBUTEILHOTO (P.
VYupaxuenue 6. [Tokaxure, uro X Y X =—Y, u BeiBeauTe oTcona ypaBuerue X Ry(0) X = Ry(— 0).
VYnpaxuaenue 7. Ilpou3BoibHBIA yHHUTApHBIM omeparop, JAeHCTBYIOIIMII Ha KyOMTax, MOXHO
sanucath B Bujae U = exp(i a) Rn(0) 1715t HEKOTOPBIX BEIISCTBEHHBIX YHCE O U O U BEIIECTBEHHOTO
TPEXMEPHOTO €IMHUIHOTO BEKTOpa N.

1. Jlokaxxute 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 W3 JIBYX MOJIaHHBIX HA €ro BXOJl HEOPTOTOHAIBHBIX KBAHTOBBIX COCTOSHUU |y> WU |@>, AJs
MIOCTPOCHHSI IPYrOT0 YCTPOMCTBA, KOMUPYIOMIETO COCTOSHUS [> U |@> B HapyIIeHHUE TEOPEMBI O
HEBO3MOXKHOCTH KomupoBaHus. VI Hao00OpOT, 0OBACHUTE, KaK HCIOIb30BaTh YCTPOWCTBO s
KOIMUPOBAHUSA C IETBI0 PA3TNYCHUSI HEOPTOTOHABHBIX KBAHTOBBIX COCTOSTHUM.

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

Vnpaxnenue 2. Jlokaxute, uro H2 = I.

VYupaxuenue 3. Uemy paBHbI COOCTBEHHBIE YUCIIa U COOCTBEHHBIC BEKTOPHI orieparopa H?
VYupaxuenue 4. [Iycte A 1 B — KOMMYTHPYIOIIIUE S)PMHUTOBBI 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 3HAUCHUE 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 CPEeTHEKBAAPATUYHOE OTKIOHEHUE X?
VYnpaxuaenue 9. [Tokaxkute, 4To COOCTBEHHBIE 3HAUEHUS OIeparopa V ¢ ¢ paBHbI =1, a MPOEKTOPHI
Ha COOTBETCTBYIOIIME COOCTBEHHBIC IPOCTPAHCTBA ONPEACIISAIOTCS BhipakeHUsIMU P = (I £V ¢ 6)/2.
Yupaxuenue 10. Beramcnure BeposSTHOCTh MONyYeHUs pe3yibrata +1 mpu u3mepeHun V * o,
roJiarasi, YTo epe H3MEpeHneM CucTeMa Haxouiach B coctossHuu |0>. B kakoM coctosiHuu Oyner
HAXOJIUTHCS CUCTEMA TI0CIIe U3MEPEHUS, €CIIM U3BECTHO, YTO OBLIO MOJIy4yeHO 3HaueHue +17?
Yupaxnenue 11. [Tokaxkure, 4To a1000€ U3MEPEHHE, B KOTOPOM orepaTopsl usmepenus 1 POVM-
DJIEMEHTHI COBIA/IAOT, SBIISCTCS TIPOCKTUBHBIM.

Yopaxuenue 12. [lycts bo0 momydyaer KBaHTOBOE COCTOsSIHUE, BbIOMpaemoe u3 Habopa |y1>, ...,
|ym> nuHeHO-He3aBUCUMBIX cocTostHmiA. [locTpoiite Takoit POVM-nabop {Ei1, Ez, ..., Em+1} mpu
KOTOPOM B Clly4ae, eClid pe3yibraT m3mepenus paBeH Em (0 < i < m+l), BoOy mocroBepHO
U3BECTHO, 4TO €My ObLIO BhIAaHO cocTosiHue |yi>, (POVM-HaO0p M0KEH yIOBIETBOPATEH 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 3amKcaHa
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.
VYnpaxuenue 3 (ToxzaectBa g cxeM). [loe3HO yMeTh ympoIaTh CXEMbl «C TIEPBOTO B3TIISIA» C
UCIOJIb30BAaHUEM TOXKAECTB JJIsl ONEepaTOpOB. JJOKaKUTe TpH CIETYIOLINX TOXKIECTBA:
HXH=Z,HYH=-Y;HZH=X.
VYnpaxsaenue 4. C moMOIIbIO MPEABIYILEro yIpakHEHHsI TOKaXHUTe, YTO, C TOYHOCTBIO A0 OOIIEro
dazoBoro muokutenss H T H = Ry(w / 4).
Vrpaxnenue 5. Jlokaxute, uro C3(U) s m060ro ofHOKy6HTOBOTO omepatopa U MOxKeT GHITH
IIPEJICTAaBICHO CXEMOMW, cOoCToAlIe u3 He Oosee 8 OJHOKYOMTOBBIX AJIEMEHTOB U 6 3JIEMEHTOB
CNOT.
VYnpaxnerne 6. [Toctpoiite cxemsrl, peammytomue CH(U) mms U = Ry(0) 1 U = Ry(0), ¢ momomisio
sanemerTa CNOT u onepauuii Ha oHOM KyOuTe. MOXKHO JIM COKPAaTHTh YHUCJIO MOCIETHHUX C TPEX
JI0 TBYX?
VYnopaxuaenue 7. Ilycte p — MaTpuua IUIOTHOCTH, ONMCBHIBAIOIAS JBYXKYOHUTOBYIO CHCTEMY.
[lpenamonokuM, dYTO MBI TPOM3BOIMM MPOSKTHBHOE HW3MEpPEHHWE BTOporo Kyburta (B
BeIYHCIUTENEHOM 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 usmepenus. [lokaxute, 4yro umeer mecto gopmyna p' = Po p Po + P1 p P1
[TokaxxuTe TakXke, 4TO peaylUpOBaHHAs MaTpHUIA TUIOTHOCTH 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. Tlons3ysice 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 — yauTapHOE NMpeoOpa3oBaHme, peain30BaHHOE C IIOMOIILI0 N-KYyOUTOBOM
KBaHTOBOM cxempbl, coctosmend u3 aemeHToB H, S, CNOT u Toddomu. ITokaxute, uro U umeer
By 2%¥°M, rne k — umenmoe umcmo, a M — marpuma pasmepa 2" X 2", 31eMeHTBI KOTOPOH —
KOMIUICKCHBIC YHUCJIa C [EJIbIMH JCUCTBUTEIPHOW M MHHMOH 4YacTsAMHU. BpIOIHHTE TO Ke
yIpakHeHHe ¢ 3JIeMeHToM Tt / 8 BMecTo anemenTta Toddomnu.

3amanus 111 CaMOCTOSITeNbHOM padoThl o TeMe Ne 7: KBanTtoBoe npeoOpaszoBanne Dypbe.
VYnpaxuenue 1. [lpuBeaure mpsiMoe 10Ka3aTenbCcTBO TOTO, YTO 'BaHTOBOE IpeolOpasoBanue Oypbe
B OPTOHOPMaJIbHOM 0asuce, yHUTapHO.

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

Yopaxnenue 3 (knmaccuueckoe ObicTpoe mpeoOpazoanne Dypwe). [Ipenmonoxum, TpeOyercs
HOJTYYUTh Ha KJIACCHUYECKOM KOMITbIOTepe mpeoOpasoBanre Dypre BekTopa ¢ 2" KOMIUIEKCHBIMH
KoMIoHeHTaMu. [IpoBeppTe, 4TO TpPU HENOCPEICTBEHHOM BBIYMCICHHH JJISI 3TOTO MOTpeOyeTcs
O(2%") snemeHTapHEIX apudMeTHUYecKMX omepanuii. HaiiuTe crmoco6 COKpaTHTh UYMCIO TAKUX
omnepanuit 1o ®(n2").

Yupaxuenue 4. Paznoxure aneMeHT «ynpasisieMoe Rk» B komnosuiinio ogHOKyouToBbix u CNOT-
DIIEMEHTOB.

Yopaxuenue 5. IlocTpoiiTe KBAaHTOBYIO CXEMy, pealM3yIOIIyl0 O0paTHOe KBaHTOBOE
npeodpazoBanue Oypbe.

Yopaxuenue 6 (nmpubinmkeHHOE KBaHTOBOe mMpeoOpazoBanue Dypbe). O4eBHIHO, YTO B CXEME,
peanu3yromieii KBaHTOBoe peoOpasoBanue Dypre, MPUMEHSIOTCS 3JIEMEHTHI AKCIIOHEHIIATIBHOMH (B
3aBHCHMOCTH OT 4Kciia KyoutoB) TouHocTu. Ha camoM ferne, olHako, HU B KaKOi KBAaHTOBOI cxeMe
NOJMHOMHAIILHOTO pa3Mepa Takas TOUYHOCTh He TpeOyercs. Ilycts, Hanmpumep, U — uaeanbHOE
KBaHTOBOE MpeoOpa3oBanne Oypre Ha N KyOut u V — mpeodbpa3oBaHue, KOTOPOE MOTYUUTCS, €Cln
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 TOJIMHOMHAIBHOW TOYHOCTH B KaXKJOM 3JIEMEHTE JOCTaTOYHO, YTOOBI TapaHTHPOBATh
MNOJMHOMHAIIbHYIO TOYHOCTb CXEMBI B LIEJIOM.

3anaHusd Ui caMOCTOSTeNbHON paboThl o Teme Ne 8: Mepbl pa3nuuusi KBaHTOBOW MH(POpPMALIUH.
VYnpaxuenue 1. Halimute pacctosHue Mexay pacupenenenusMu 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 paclipereseHusIMU BeposiTHocTel (p, 1 — p) u
(p, 1 — g) B ciienoBoit MeTpuKe paBHO |p — (.

Vnpaxuenue 3. Haiinure crenens coBnaaeHus 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).

VYnpaxuenue 4. [lokaxute, 4T0 1715 JIIOOBIX COCTOSIHUM P U @ MOKHO MPEJCTaBUTh UX Pa3HOCTH B
Buge p— 6 = Q — S, rae Q u S — NMOJOKUTENBHO OIpEeIIEHHbIE ONEPaTOPhl ¢ OPTOrOHAIBHBIMU
HOCHUTEJISIMHU.

VYnpaxHenue 5 (CyliecTBOBaHHE HEMOABIKHOM Toukn). Teopema Illaynepa o HemoABMKHOM Nouke
— KJIaCCMYECKHIl MaTeMaTHYECKHM pe3yibTar, 3aKII0YarolIniics B TOM, 4TO JH00O€ HENPEPHIBHOE
oTtoOpakeHHe B ceOsl BBITYKJIOTO KOMIAKTHOIO MHOXECTBA B TMJILOEPTOBOM 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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VYnpaxuaenue 6. Ilyctp coxpansmomiee ciell KBaHTOBOE IpeoOpazoBaHMe E SBISIETCS CTPOTO
CKMMAIOIIMM, T. €. JUId JI0ObIX po W a BemojdHsercs HepaBeHcTBO D(E(p), E(c)) < D(p, o).
Jlokaxure, 4T0 £ MMEET €IMHCTBEHHYIO HENIOABUKHYIO 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 £ ABisieTcst CTporo cxumaroimm, 1. €. uro D(E(p), E(c)) < D(p, o).
VYnpaxuenue 8. [Tokaxure, 4TO KaHaJ C KIACCHYECKOM OMIMOKOM SIBJISCTCS CXKMMAIOIIUM, HO HE
SIBJISIETCSI CTPOTO COKUMaronMM. HaiiiuTe MHOXKECTBO HEMOABUKHBIX TOUCK JUISI ATOTO KaHasa.

3amaHus 111 CaMOCTOSITENIbHOM padoThl o TeMe Ne 9: KBanToBast kpunrorpadus.

VYnpaxuaenue 1. Paccmorpute cucremy ¢ N MOJIb30BATENAMH, JIF00ast apa KOTOPHIX XOTelna Obl
oOmarbest TuYHO. CKOMBbKO TpeOyeTcst Kiltoue IpU UCIOJIb30BaHUN KPUNTOrpaduu ¢ OTKPHITHIM
kIr09oM? CKOJIBKO TpeOyeTcsl KIIFoUYeH MpH MCIOIb30BAHUU KPUNITOTPAdUH C CEKPETHBIM KIIFOUOM?
Ynpaxknenue 2. MoxeTt ObITh HEsICHO, ToueMy. [TokaxuTe, 4TO U3 HAUXYALIEro AOMYIIECHUS,
COCTOSILIETO B TOM, 4T0 EBa MMEET MOJIHBIA KOHTPOJIb HAJl KAHAJIOM CJIEIyeT, 4To S(p)
OrpaHHYMBaeT B3auMHYI0 HHbopManuio EBbl ¢ pesynbraTamu usmepenuit Anucel u bo6a.
VYnpaxuaenue 3. OTMETHM, YTO JOKaJIbHBIE H3MEPEHHUS, KOTOPhIE TPOU3BOIAT Afca u bo0, Kak,
Hanpumep, | @ X u X ® |, ne kommyTtupytot ¢ 6asucom bemna. [lokaxkure, 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
3HaYeHHs Xj IPU U3MEPEHUU HaJl COCTOSTHUEM p. JIOKaKuTe, YTO CiiydaiHble BEIUYUHBI X{ MOKHO
ONKCHIBAaTh B TEPMUHAX KJIACCUYECKOW Teopuu BeposTHOCTel, eciu [Mi, Mj] = 0, 1. e. eciu oHu
MOMAPHO KOMMYTHUPYIOT.

Vupaxuenue 5. [Tokaxute, uto, eciaun Mbl HaunHaeM ¢ N DIIP map B coctosiuuu |Boo> © " u
BBITOJIHSIEM U3MEPEHHS OJIMHAKOBBIX 00Pa3yIOMIMX HA ABYX N-KYOMTOBBIX IMOJIOBHHAX THX Tap, a
3aTeM npuMeHseM onepaTtopsl [laynu ans ucnpaBieHus pa3HUIBI B pe3yabTaTaX dTHX U3MEPEHHH,
TO TIOJTy4aeM 3aKOIUPOBaHHOE cOCTOSIHUE |Boo> © ™. [TokaxkuTe Takke, 4TO €CIn
CTaOMIIM3HUPYIOUIHMIA KO/ UCTIPABIISIET 10 ON OMHUOO0K, TO aXKe KOTJa B N-KyOUTOBOW TIOJIOBHUHE
JIOITyCKaeTcst 6N OMIMOOK, MBI TOIYYUM |Boo> © M.

Choucok BOIIPOCOB K 3K3aM€HY:

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

OnHOKYOHUTOBBIE 3JIEMEHTBl. MHOIOKYOUTOBBIE 3JIEMEHTHI.
N3mepenus B 6azncax, OTIIMYHBIX OT BEIYUCIUTEIHLHOTO.
KBaHTOBBIE CXEMBI.

Cxewma xonupoBaHHs KyOuTa.

Knaccrndeckue BbIYMCIEHHS HA KBAHTOBOM KOMITbIOTEpE.
KBaHTOBBII napauienusm.

. Anroputm Jloiya.

10. Anroputm Jloitua-Moxa.

11. Knaccudukanus KBaHTOBBIX aJlTOPUTMOB.

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 KBAHTOBBIE 3JICMEHTHI.

24. KBantoBoe npeoopazoBanne Dypne.

25. Onpenenenre COOCTBEHHOTO YHUCIA.

26. [TpunosxeHus: HaXOXKJACHUE TIOPSAIKA U (PaKTOPU3ALIUSL.
27. Mepsl pa3nuuus KJIaCCUYECKOW HH(POPMAIIUH.

28. HackoJIbKO OJIM3KH JiBa KBAHTOBBIX COCTOSIHUS?

29. CnenoBasi METpHUKA.

30. CremneHb coBmaieHusI.

31. CBs3b MEXIy MEpaMu pa3iIndusl.

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

34. Ycunenne KOH(PpHUISHINATHHOCTH U COTIACOBaHHE HH(POPMAIIHH.
35. KBaHTOBOC pacrpeeieHue KIoue.

36. CexpeTHOCTh U KOTepeHTHas! HHPpOpMAIHs.

37. be3omacHOCTh KBAHTOBOT'O PaCIIPEICIICHUS KITFOUCH.

MpaBuna BbICTaB/IEHUA OL,EHKWU Ha dK3aMeHe.

B Mpouecce 3a4cTa Tpe6yeTc;1 OTBCTUTb HAa OAWH M3 MPHUBCACHHLIX BBIIIC BOIIPOCOB. Ha
MMOATOTOBKY K OTBCTY JACTCA HC MCHEC 1 akageMH4YecKoro Jaca.

ITo uToram 3auera BBICTaBIISECTCS OJHA U3 OLICHOK: «GBadyTCHO», «HEC 3a4YTCHO».

Onenka «3a4TeHO» BBICTABISIETCS CTYACHTY, KOTOpPBIM JEMOHCTPHUPYET BIaJCHUE
CoJIep’)KaHMEM Marepuajla M IHOHSITUHHBIM annapaToM KBaHTOBOM HMH(OPMATUKM M KBAaHTOBOMU
TEOpUU CBSA3HM; YMEET CBA3BIBATH TEOPUIO C MPAKTUKON. B OTBETe MOT'yT JOMYCKaThCsl OTIEIbHbBIE
HETOYHOCTU (HECYILIECTBEHHbIE OIIMOKM), KOTOpPbIE HCIPABIAIOTCS CaMUM CTYIEHTOM IOCie
JIOTIOJTHUTEIBHBIX M (WMJIM) YTOYHSIOIIMX BOIPOCOB 3K3amMeHaTopa. Ha yacTh OMOIHUTENBHBIX
BOIIPOCOB CTYZIEHT MOKET HE 1aTh OTBET WJIM JaThb HEBEPHBIA OTBET.

Onenka «He 3a4TeH0» BBICTABIAETCS CTYIEHTY, KOTOPBI JEMOHCTPUPYET Pa3pO3HEHHBIE,
OeccucTeMHble 3HaHUSA; OECHOpPSIOYHO M HEYBEPEHHO M3JlaraeT MaTepuall; He yMeeT BBLACIAThH
[JIABHOE M BTOPOCTEIIEHHOE, HE YMEET COEOUHATh TEOPETUUYECKUE IIOJIOKEHUS C MPAKTUKOM;
JIONyCcKaeT TpyOble OWMOKM MpHU ONpEAETICHUU TOHSATHH, BCIEJACTBUE HEMOHUMAHUSA MX
CYLIECTBEHHBIX W HECYILECTBEHHBIX INPU3HAKOB M CBS3EH; JAaeT HEIOJIHBIE OTBETHI, JIOTMKA M
MIOCJIEIOBATENBHOCTD  M3JIOKEHHUS KOTOPBIX HMMEKT CYIIECTBEHHBIE U  IPUHLIMIIHAIbHBIC
HapylIeHHs, B OTBETaX OTCYTCTBYIOT BbIBOABI. J[ONOJHUTENIBHBIE M YTOYHSIOLIME BOIPOCHI
PK3aMEHAaTOpa HE TNPUBOAAT K KOPPEKUMH OTBETOB CTyAeHTa. Ha OCHOBHYHO 4acTh
JIOTIOTHUTEIIBHBIX BOIIPOCOB CTYACHT 3aTPyIHSAETCS 1aTh OTBET UJIU 1a€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 YKa3aHuA AJIdA CTYACHTOB 110 OCBOCHHIO JHCHUIIJIMHBI

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

[Ipyn uzyuyeHun yueOHOro Marepuayia MO IUCHUIUIMHE «3alluTa CHUCTEM KBAaHTOBOU
CBSI3M» COOIIOaeTCs OaaHC MEXKY JEKIIMOHHBIMU U MPAKTHYECKUMHU 3aHATHSAMU. JTO CBS3aHO
C TeM, YTO C OJHOM CTOPOHBI B pPaMKaxX IUCIUIUIMHBI H3J1araetcss OOJIbIIOE KOJIUYECTBO
HETPUBHAILHOTO Y4eOHOTO MaTrepwalia, B TOM YHCJIE Pe3yJbTaThl HAYYHBIX HCCIEAOBAHUN
NOCJIEAHETO JAECATUIIETHS, 4, C APYrOd CTOPOHBI, JUIsl IOJHOLIECHHOIO OCBOEHHS JIaHHOTO
MaTepuaia 00yJaromeMycss HEOOXOAUMO TOTYYUTh CAMOCTOSTEIBHBINA OIBIT MO0 MPUMEHCHHIO
M3Yy4aeMOTro B paMKax AUCIMILTUHBI MAaTEMAaTHUYECKOT 0 anmnapara.

OCHOBHYIO poOJib A aHalin3da W KOHTPOJI KadeCTBa YCBOCHUS MaATCpUalia UI'PAOT
CaMOCTOATCIIbHBIC pa6OTBI. B kauectBe 3amaHmi gis CaMOCTOSITeILHOMN pa6OTLI JoMa
06y‘laIOH_[I/IMC$I npeajararoTcsa MaTeMaTUICCKUEC 3a1a4i, KOTOPbIC JOJIKHBI ITO3BOJINTE CTYACHTY
MNEPCOCMBICIINTG HN3YUCHHBIC Ha JICKIUAX IMOHATHUA W MCETOAbI, NMIPUMCHUTHL UX JIA PCHICHUA
TUIIOBBIX 3aJla4 M3 COOTBCTCTBYIOLIUX PA3ACJIOB AUCHUIIINHBI. Pemenus 3amau JOJDKHBI OBITH
OATOTOBJICHBI, 0(1)OpMJI€HI)I B IMCBMCHHOM BH/JIC U IPEACTABJICHBI B YCTAHOBJICHHLIC CPOKHU.

Jlnisi TIOBBIIIEHWSI KAayecTBa YCBOCHHUS TEOPETHYECKOTO MaTrepuaia, MPHOOPETEHHBIX
IIPAKTUYECKUX HABBIKOB pabOThl € HM3y4yaeMblM B paMKaX JAMCLUUIUIMHBI MaT€MaTHYECKUM
anmapaToM MPOBOJSATCS KOHCYJIBTAIlMH 10 pa30opy 3aJaHUi IS CaMOCTOSATENBHON pPabOTHI.
Takxke Ha KOHCYJbTalUsAX, BO3MOXKHO ITOBTOPHO, pa3bsCHSAIOTCA BOIIPOCHI, BbI3BaBIINE
3aTpYAHEHUS Y 00yJaromuXxcs.

ITo oxkoHuUaHHMIO ceMecTpa W3Yy4eHHUs AMCLUUIUIMHBI OOydaromuecss CAAlT 3auyeT. 3aueT
IOPUHUMAETCS IO OMIeTaM, Kax bl U3 KOTOPBIX BKJIIOYAET B ce0sl OAMH TEOPETUUYECKUNA BOMPOC.
Ha camocrosiTenbHyt0 TOATOTOBKY K 3a4€Ty BBIIAENSIETCS 2 JTHS.

OnpIT mpenojaBaHus IUCHUIUIMHBI «3alllUTa CUCTEM KBAaHTOBOW CBS3U» TOBOPHUT O
BBICOKOU CIIO)KHOCTH €€ CaMOCTOSITEIbHOTO M3YYEHHMs ISl 00y4aromerocsi B MEPBYIO OYepeihb
BBHUJY JOCTaTOYHO Y3KOTO BhIOOpa Y4eOHOW JUTEPATyphl HA PYCCKOM SI3bIKE, a TaK)Ke BBHLY
HEOOXOAMMOCTH 00JIaJlaHus TOCTATOYHO TIIyOOKMMH 3HAHUSAMH JIMHEWHOW anreOpbl U TEOpUHU
BEPOATHOCTEN M MaTEMaTHYE€CKOM CTATHUCTUKHU. M3maraemplii Ha JEKOUAX MaTepHanl 4acTo
SABJSICTCS HETPUBHAIBHBIM M OTPAXKAET PE3YNbTAaThl HAYYHBIX HCCIEIOBAHUN IOCIEIHETO
necsatuietus. [losTomy mocerienne Bcex ayAUTOPHBIX 3aHATHH SBIISETCS 003aTeNbHBIM.
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