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1. TEJHW A 3AJAYM JUCHOATIIVHBI

ean

BBenenue B nepcrneKTUBHBIN 1 OypHO pa3BUBAIOIIMICS pa3fiesl TEOPUH allTOPUTMOB.

3anaumn:

— IO3HAKOMUTH CTYJACHTOB C 06paTI/IMBIMI/I BBIYHMCIICHUAMU,
— IIO3HAKOMUTDH CTYACHTOB C UACAMHN KBAHTOBBIX aJITOPUTMOB;
— II0Ka3aTb BO3MOKHOCTD IIPAKTUYICCKOI'O MCIIOJIb30BAHNA KBAHTOBBIX BBIYMCIICHHI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHasg paucuumiimHa (MOAYJb) OTHOCHTCS K 4YacTH MPOrpaMMsbl, (Gopmupyemoin
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHU, M H3y4aeTCsl Ha YeTBEPTOM Kypce.

2.2. JIng u3yueHus JaHHOW y4eOHOW AMCITUIUIMHBI (MOTYJIsI) HEOOXOAUMBI 3HAHUS, YMCHUS
¥ HaBBIKH, COOPMUPOBAHHBIC MPEANIECCTBYIOMUMU TUCHUIUTHHAMUA: «JInHelHas anreOpay», «Jluc-
KpeTHas MaTeMaTukay, «MaTtematuueckas Jioruka», « Teopus BepoSTHOCTE».

2.3. [lepedeHp MOCHEMYIOMMX YYEOHBIX TUCIUIUIAH, Ui KOTOPBIX HEOOXOAMMBI 3HAHHS,
YMEHHS ¥ HaBBIKH, (DOpMHUpYEMbIE TaHHON Yy4yeOHON AMCUUIUIMHON: BhimyckHas KBanuuKaluoH-

Has pabora.

3. TPEBOBAHWUIS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

[Iporecc ocBoeHUs AUCIUILIMHBI HANPaBIeH Ha (POPMHUPOBAHUE KOMIIETCHIIUH (3JIEMCHTOB
cnenyromux kommnereHiuit) B coorBerctBur ¢ PI'OC BO mo cooTBeTcTBYIONIEMY HANpaBICHUIO

IOATrOTOBKH.

Ilepeyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4YeHHS M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBbIX ¢ MHANKATOPAMH JOCTHKEHUS] KOMIIeTeHIN

HNugukaropbl
Komnerenmust . Pe3yabTaThl 00y4YeHUs
KOMIETeHIUH
[TK-3 Crioco6HOCTh MOHU- MK nks.1 3HaeT COBPEMEHHbIN MaTeMaTnuye-
MaTh ¥ IPUMEHSATH B Hay4HO- | CriocoOeH TOHMMATh COBpe- | CKUH ammapaT U TEOPETUICCKHE
HCCIIeIOBATENLCKOM U MPH- MEHHBIN MaTeMaTUYECKUN | OCHOBBI HHPOPMATHKH.

KJIaJIHOM JIeITEILHOCTH CO-
BPEMEHHBIN MaTeMaTUYECKUI
arnmapar, TEOpeTUIECKre 0c-
HOBBI UH(OPMATUKU

anmapar M TEOpeTHYECKHe
OCHOBBI HH(POPMATUKU

YMeeT npuMeHATh 3HAHUS JITIS
OTCJIEKUBAHMSI COBPEMEHHBIX
TEH/ICHIINI Pa3BUTHS MAaTEeMaTHKU
U MH(OPMaTHKH.

Brnaneer HaBbIKaMHM TIPOBENEHUS
UCCJICIOBAHMM.

WJIK 1ix3.2

CrocobeH  MmpUMEHATh B
HAay4YHO-UCCIEA0BATEIbCKON
U NPUKIATHON N1eATebHOCTH
COBPEMEHHBI  MaTeMaThye-
CKMH anmapar

3HaeT COBPEMEHHBI MaTeMaTnuye-
CKHI1 anmapar u TEOPETUYECKUE
OCHOBbI UHPOPMATHKH.

YMeer co3naBaTh MareMaTuye-
CKHE MOJIEH MPEIMETHBIX 00J1a-
CTe.

Bnaneer mMeTomaMu M TEXHOJIOTH-
MM TIPUMEHEHHUSI COBPEMEHHOTO
MaTeMaTHYeCKOro armapara.

WK k3 3

CnocoOeH  mpuMeHsITh B
HaY4YHO-HMCCIIEJ0BATEIbCKOM
U TIPUKIIQJTHON JeATEIbHOCTH
TEOPETUYECKHE OCHOBBI HH-

3HaeT COBPEMEHHBIN MaTeMaTH4e-
CKMI anmapar U TEOPETUYECKHE
OCHOBBI HH(OPMATHKH.

VYmeeT coznaBaTh HHPOPMAIIMOH-
HbIE€ MOJIESTH MPEIMETHBIX 001a-




dbopMaTuku

CTEH.

Bnageer MeTogaMu M TEXHOJIOTH-
SAMU HpI/IMeHeHI/IH COBpCMeHHOI‘O
anmapaTta HH)OPMATHKH.

[IK-2 CnocoGHOCTh TMPOBO-
JUTh 10/ HayYHBIM PYKOBOJI-
CTBOM JIOKaJbHBIE HCCIEN0-
BaHUs Ha OCHOBE CYLIECTBY-
IOIUX METOJIOB B KOHKPETHOU
obmactu mpodeccruoHaTbHOM
NeSITeIbHOCTH,  NPUHUMATh
ydacTHe B HayuyHBIX JHUCKYC-
CHSIX, BBICTYHATh C COOOIIe-
HUSIMM M JI0KJIaJaMM, YCTHO-
ro, MUCBMEHHOTO W BHPTY-
QJIBHOro (pa3MelleHue B HUH-
(GopMalMOHHBIX CETAX) Xa-
pakTepa, IpeACTaBIsATh Mare-
pHuanbl COOCTBEHHBIX HCCIIe-
JIOBaHUH; MPOBOJUTH KOPPEK-
Typy, PpEeAaKTHpPOBaHUE, pe-
dbepupoBaHue padoT.

MK k2.1

MmeeT HaBBIK MOATOTOBKH H
MPOBEACHUS MYyOJUYHBIX J10-
KJIaJI0B [0 TEMaM BBIMOJIHSIC-
MBIX paboT

3HaeT TEXHOJIOTHH U UHCTPYMCH-
TaJbHBIE CPEJCTBA pabOTHI C Mpe-
3CHTAIUSIMHU.

YMeeT TOTHYHO BhICTpauBaTh MO-
JABAEMYIO JIJISl IUPOKOU ayTUTO-
pun nHOOpMAITHIO.

Bnageer nmpuemaMu HUCIOJIB30Ba-
HHUS YCTHOM peuu.

WK k2.2

Brnanmeer TeXHOJIOTHSIMHU MMOJ-
TOTOBKH JIOKYMEHTOB, CIIOCO-
OCH TIPOBOJUTH KOPPEKTYPY,
pelnakTupoBaHue, pedepupo-
BaHHE padoT.

3HaeT OCHOBHbIE TPeOOBaHUS 110
NPEICTaBICHNIO HAYYHBIX PE3YJIb-
TATOB JJIS ITyOJIMKAIIH.

VYmeet hopMynupoBaTh U mpe-
CTaBIISITh HAYYHBIC PE3YJIbTATHI B
dbopme myOnuKaImii.

Bnageer MH(POPMAITMOHHBIMH
TEXHOJIOTUSIMU JJIsl IIpeJCTaBJie-
HUS HaydHBIX peE3yJbTaTOB B
dopme myOaMKaIUi.

NJIK k2.3

CnocoGeH TpoOBOAWUTH O]
HAYYHBIM PYKOBOJCTBOM HC-
CJICZIOBaHUS HA OCHOBE CYIIIe-
CTBYIOIIIUX METOJIOB B 00JIa-
cTH TIPO(ECCHOHAILHOU JIesI-
TEJILHOCTH

3HaeT MpeAMETHYI0 00J1acTh U Ma-
TEMaTUYECKHI ammapaT ans ee
MOJICITUPOBAHMSL.

YMeeT HCHOIb30BaTh BO3MOXKHO-
CTH BBIYHCIHUTEIBHONH TEXHUKHU
JUTSI HAYYHBIX UCCIEeIOBaHUI
Brnanmeer HaBBIKAMH TTOCTPOCHUS
dbopManbHBIX MoOJIeNel U Mepexo-
Jla OT MPEIMETHON 00JIaCTH K MO-
JIeNid 1 00paTHo.




4. COIEPKXAHHUE U CTPYKTYPA JUCIUIIJINHBI

O0beM TUCHUIUITMHBI COCTABISIET 3 3a4eTHBIX eauHull, 108 yacoB, B TOM 4HCIIe JEKIUi —16 yacoB, mpakTUYECKUE 3aHATUS — 34 daca.

dopMa MPOMEKYTOUHON aTTECTALUU: 7 CEMECTP — DK3aMEH.

4.1. COJEP)KAHUE JUCIHHUILINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKA3AHUEM BU1OB YYEGHBIX 3AHATHIA
N OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Bujabl yueOHo# padoThl, BKIKYAsE CAMOCTOSI-

TeJbHYI0 pa00Ty 00y4aroIIMXCcsl M TPYA0eM-
KOCTb (B yacax)

DopMBbI TEKY-

e
No 5 | KonrakrHasi paGora npenojxasa- 2 4 1ero KOH-
I /;1 Pa3nea aucuMmIMHbI/ TEMBbI “E’ TeJsi ¢ 00y4alomuMuUcst q:a s é TPOJIsl ycleBa-
v S QD
& Cemunap- E S & emocTn
ckue (mpak- | Koutposas | 2 & =
Jlexuun S =g
THYEeCKHe | 00y4YeHHs z s =
3aHSITUA) @}
1 |Knaccuueckue anropuTmbl 7 2 4 4 8 3amanust B MT
1.1. Mamuns! Trropunra. Beruncnumsie gyHkiuu. CiioKHOCTh BBIYMCIICHUH. 2 4
1.2. Cnoxnocts Berunciennid. Knacest P u NP. [Ipumepsr NP-nonsbix 3aznad. 2 4
IIpenesnbl KIaCCUYECKUX BBIYACIUTENCH.
2 |MaremMaTtnuyeckasi MOJIe’b KBAHTOBBIX BBIUUCIECHUN 7 6 16 16 20 KonTpoinbabie
3a/laHus
[Ipe3enTannu
2.1. ®oron, nongpuzanua. Koguposanue {0,1} nonspuzauueit porona. Kyowur. 2 4
Cucrema KyOUTOB.
2.2. IIpoctpancTBO coctostHui. Oneparopbl. KpoHEeKepoBO MpOU3BEACHUE. 2 2
2.3. KBanrtoBble BeposTHOCTH. MI3MepeHne coCcTOsIHUA. DJIeMEeHTapHbIe Mpeod- 6 6
pazoBaHms. YHUTapHBIe peoOpazoBanus. [Ipeobpazosanus [laymm. [1peobpa-
30BaHue Youmma-Anamapa.
2.4 KBaHTOBBIM KaHaN CBS3H. 2 2




2.5. Knonupoanue. Tenenopranus. CBEpXIUIOTHOE KOJUPOBAHUE. 2 2
2.6. OOpaTuMBbIe BHIYUCIICHUSI. 2 4
3 |KBaHTOBBIE AITOPUTMBI 7 8 14 16 20 Kontponbusie
3a/laHus
[Ipe3enTannu
3.1. Anropurm Jloitua-Moxu. 2 2
3.2. Anroputm CaitMoHa. 2 4
3.3. [Ipeo6pazoBanne Oypbe 2 4
3.4. ®axropuzanus. Anroputm [lopa. 6 6
3.5. Anroputm ['poBepa 2 4
HToro yacon 16 34 36 48
4.2. TIJIAH BHEAYJJUTOPHON CAMOCTOSTEJBHOM PABOTBI OBYUAIOIIUXCS IO JUCIHUATIIMHE
CamocTosiTeibHAs padoTa 00yualoumuxcst Y4ebHo-
Ce- C 3 Onenoun | wmeroauueckoe
Ha3zBanue pa3nesa, TeMbl Bua camocrton- poxH aTparel [IEHOTIHOE Cpeil o0ecmeueHue ca-
MeECTp o BbIIIOJIHE- BpPEMECHHA CTBO o
TEeJIbHOU paﬁOTbl MOCTOATCJIBHOU
HUSA (uac.)
padoThI
7 Paznen 1. Knaccuueckue anropuTmsl YWUJITHUH 1-2 Hen. 8 3aganusg B MT MOC DOMIC;
muteparypa 1,3
auteparypa 1-4;
7  |Pa3men 2. Maremaruueckasi MOJIe/Ib KBAHTOBBIX BHIYMCIEHUI YWITHH 3-9 uen. 20 [Ipe3eHTanus | nmepuoanYECcKUe
n3gadus 1
auteparypa 1-4;
7  |Pazmen 3. KBaHTOBbIE aJITOPUTMBI YUIITUH 10-17 uen. 20 [IpeseHTanus | nepuognyYECcKue
n3ganus 1
OO611ast TPYZA0EMKOCTh CAMOCTOSITENIbHONW PabOThl MO AMCLUUILIMHE (Yac) 48




4.3. COAEP’ KAHUE YYEBHOI'O MATEPHUAJIA

1. Knaccuueckue ajJropuTMbl.

Mamunas! Teropunra. Beraucnaumelie Gynkiun. CrnoxuocTs Berancienuit. Knacest P u NP. [Ipumepst NP-nonnbix 3ama4. [Ipenensr kimaccuaeckux

BBEIUHCIIATEIEH.

2. MaremaTnueckas MOA€eJIb KBAHTOBBIX BbIUNCJIEHUIA.

Kybur u cucrema xkyoutos. [IpocTpancTBo cocrosiHmii. KporekepoBo mpousseneHue. KBantoBsie BepositHocTH. M3mepenue coctosiausi. KBanTo-
BBII KaHaJ CBSA3U. DJIEMEHTapHbIe TpeoOpa3oBanus. YHUTapHbie npeodpazoanus. [Ipeodpazosanus [laynu. [IpeobpazoBanue Yomnma-Anamapa. Un-
Bepcus u quddy3us. 3amnpetr KBaHTOBOTO KioHupoBaHus. KBantoBas Tenenopraius. CBepXmioTHOE KoaupoBanue. OOpaTuMble BHIUHCICHHUS.

3. KBaHTOBbBIE aIrOPUTMBI.

AnroputMm Jloitua-Noxu. 3anava o HaxoxxaeHuu nepuona ¢pyukiuu. Anroputm Caiimona. JluckperHoe npeodpazoBanue Oypne. Gakropusaius.

Anroput™m Illopa. TTouckossrit anroput™m ['poepa.

4.3.1. IlepeyeHb ceMHUHAPCKHX, IPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT

Ne | Ne pazgena u| HammeHoBaHHe CEMHHAPOB, NPAKTHYECKUX H JIA00PATOPHBIX pa- TpynoemkocTh OueHo4HbIe dopmupyemMble
/H TeMbI 0ot (uac.) cpeacrsa KOMIeTeHIIUHU
Bcero N3 Hnx (MHIMKATOPBI)*
4acoB |MpaKTH4Ye-
cKas
MO/Ir0TOB-
Ka
2 3 4 5 6 7
1 1.1. Mamunsl Tetopusra. Berunciumsie ¢yHkunu. ClI0KHOCTH BBIYHCIIE- 2 2 3ananue MT CMm. 1. 3
HHUI.
1.2. Crnoxnocts Bbraucienuil. Knaceer P u NP. ITpumepsr NP- 2 2 Yernsiit onpoc, Cm. 1.3
NOJHBIX 3a1a4. [Ipenensl KnacCuyeCKuX BhIUMCIUTENEH. FHCHMCHHRIE Sttt
2 2.1. doron, nosspuszanus. Komguposanue {0,1} monspuszamueit porona. Ky- 2 2 Yerasiii onpoc, Cm. 1. 3
out. Cucrema KyOHUTOB. [TMCEMCHHDIC 3a/atHs
2.2. IIpocTpancTBo coctosHmMil. Oneparopsl. KpoHekepoBo npon3BeAcHHUE. 2 2 Yernsiii ompoc, CMm. 1. 3
IMMHUCbMCHHBIC 3a/1aHUA




2.3. KsanrtoBsie BeposTHOCTH. MI3MepeHne cocTosHUS. DIeMEeHTapHbIe Ipe- 6 6 Yerubii onpoc, CMm. 1. 3
o0pa3oBaHus. YHHTapHbIE NpeoOpaszoBanus. [IpeoOpazoBanus I[laym. THCHMCHHEIC 3aAHHAT
[IpeoOpaszoBanue Yomnma-Anamapa.

24. KBanTtoBsIii KaHad CBS3H. 2 2 Yerupii onpoc, CMm. 1. 3

NMHMCbMCHHBIC 3aJaHUs
2.5. Knornposanne. Tenenoprarus. CBEpXIUIOTHOE KOAUPOBAHUE. 2 2 Yerupiit onpoc, Cm. 1.3
IMCbMCHHBIC 3aJaHUsA
2.6. OOpaTnMble BRIYUCICHIS. 2 2 Yerupiit onpoc, Cm. 1.3
NMHMCbMCHHBIC 3aJaHHUs
3 3.1. Anroputm Jloitua-Moxu. 2 2 Yerupii onpoc, CMm. 1. 3
IMHMCbMCHHBIC 3aJaHHUs
3.2. Anroputm CaitmoHa. 2 2 Yerupii onpoc, Cm. 1.3
IMCbMCHHBIC 3aJaHUA
3.3. [IpeoOpazoBanne Oypre 2 2 Yerupii onpoc, Cm. 1.3
IIHMCHbMCHHBIC 3aJaHHusA
34. ®daxropusanusi. AnroputM lllopa. 6 6 Yerasiii onpoc, Cwm. 1. 3
IIHMCHbMCHHBIC 3aJaHHUs
3.5. Anroput™ ['poBepa 2 2 Yerupii onpoc, Cm. 1. 3
NHMCbMCHHBIC 3aJaHUA
Bcero 34

4.3.2. IlepevyeHb TeM (BONPOCOB), BBIHOCHMbIX HA CAMOCTOSITe/IbHOE M3YUeHHe CTyJJeHTAMH B PaMKax caMocTosiTe1bHOM padoTsl (CP)
He npenycmotpeHo.

4.4. METOJIUYECKHNE YKA3ZAHUSA IO OPTAHU3AIIANN CAMOCTOSITEJILHON PABOTHI CTYJIEHTOB

CamocrodTenbHas paboTa CTYJEHTOB BCeX (OPM M BHJIOB 0OyUEHUS SIBIISETCS OJHUM M3 00s3aTelbHBIX BUI0B 00pa30oBaTeIbHON AEATENbHO-
CTH, o0ecnieunBarolell peanusanuio TpedoBanuii denepalbHbIX TOCYJapCTBEHHBIX CTaHIApTOB BbICIIEro oOpa3oBanus. CoriaacHO TpeOOBaHUSAM HOP-
MaTHUBHBIX JJOKYMEHTOB CaMOCTOSITeNIbHAs paboTa CTY/A€HTOB SIBIIIETCS 00513aTeIbHBIM KOMIIOHEHTOM 00pa30oBaTeIbHOIO Mpoliecca, Tak Kak oHa o0ec-
MIEUYNBAET 3aKPEIUICHHUE MOJTyJYaeMbIX Ha JICKIMOHHBIX 3aHATHIX 3HAHUH MyTeM MpUoOpeTeHNs] HABBIKOB OCMBICTICHHUS M PACIIUPEHUS UX COICPIKaHUS,
HaBBIKOB PEIICHUs aKTyalbHbIX Npo0iaeM (GopMUpPOBaHMS OOLIEKYJIbTYPHBIX M NMPO(ECCHOHAIBHBIX KOMIETEHINH, HayYHO-UCCIIE0BATENbCKOMN fes-
TEIbHOCTH, IOJITOTOBKU K CEMHHAapam, J1abopaTOpHBIM paboTaM, cAaue 3a4eToB U SKk3aMeHOB. CaMmocTosdTenbHas padoTa CTyAEHTOB MPEACTaBIISIET CO-
00l COBOKYITHOCTb ayJJUTOPHBIX M BHEAYIUTOPHBIX 3aHATHI U paboT. CamocTosTeNbHAs paboTa B paMKax 00pa30BaTeIbHOTO MPOIecca B By3€ pelaer
CJIEAYIOUINE 3aJauu:
— 3aKpeIUIeHUe U pacluIMpeHHe 3HaHWH, YMEHHH, MMOJyYeHHBIX CTYJCHTaMH BO BpeMs ayJUTOPHBIX M BHEAYAUTOPHBIX 3aHATHH, MpeBpalleHHe UX B
CTEPEOTHUITHl YMCTBEHHOHN M (PU3HUECKOU JIEATETLHOCTH;
— IpUOOpPETeHNE JONOTHUTEIbHBIX 3HAHUH U HABBIKOB IO TUCIMITIIMHAM Y4eOHOTO IIaHa;
— ¢opMHpOBaHUE U Pa3BUTHE 3HAHHI U HABBIKOB, CBSI3aHHBIX C HAYYHO-HCCIIEIOBATEIBCKOMN IS TEbHOCTHIO;
— pa3BUTHE OPUEHTALIMU U YCTAHOBKH HA KAUECTBEHHOE OCBOEHUE 00pa30BaTEIbHOM MPOrpaMMBbl;




— pa3BUTHE HaBBIKOB CAaMOOpPraHU3aIUH;

— opMHpOBaHUE CAMOCTOSTEIHLHOCTH MBILIUIEHUS, CIOCOOHOCTH K CAMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeau3aliig;

— BpIpabOTKa HaBBIKOB A(D(PEKTUBHON CaMOCTOSATENBHOIN MPOPECCUOHANBHON TEOPETUYECKOM, MPAKTHUECKON U y4eOHO-HCCIeI0BATENbCKON JesITelNb-
HOCTH.

IloaroroBka Kk Jexuuu. KauectBo 0cBOeHUs colepiKaHUs KOHKPETHOM MUCIUIUIMHBI MPSIMO 3aBUCUT OT TOTO, HACKOJIBKO CTYJEHT cam, 0e3
BHEIIIHETO NPUHYXACHUS (GOpMUpPYET y ceOs YCTaHOBKY Ha MOJIYYECHHE Ha JICKIMAX HOBBIX 3HAHUH, TOTONHSAIONIMX YK€ UMEIOIINECs MO TaHHOH! JIHC-
nuIUIMHE. Bpems Ha MOATrOTOBKY CTYJEHTOB K JIByX4acOBOH JIGKIIMH 110 HOpMaTUBaM cocTaBiseT He meHee 0,2 vaca.

IMoaroroBka Kk NpaKkTHYeCKOMY 3aHATHIO. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSATHIO BKIIOYAET CIEAYIOIINE HIEMEHTBI CAMOCTOSITETILHOMN es-
TEIBHOCTHU: YETKOE MPEACTABICHUE 1IEJIU U 33/1a4 €ro MPOBEJCHUS; BbIJCICHUE HABBIKOB YMCTBEHHOM, aHATTUTUUECKOH, HAYYHOU JIeATeIbHOCTH, KOTO-
pble CTaHYT pPe3yJIbTaTOM HpeACTOsImEeH padoThl. BeipaboTKa HaBBIKOB OCYIIECTBISIETCS C MOMOIIBIO OTYYSHUs HOBOW MH(POPMALIMU 00 M3ydaeMbIX
poleccax v ¢ MOMOIIBbIO 3HAHUS O TOM, B KaKOW CTENEHH B JaHHOE BPEMsI CTYACHT BIIaJieeT METO/IaMU HUCCIIEeIOBATENbCKON AeSITENbHOCTU, KOTOPBIMU
OH CTaHET MOJIb30BAThCS HA MPAKTUYECKOM 3aHATHH. [[0Ar0TOBKA K MPAaKTUYECKOMY 3aHITHIO HepenKo TpeOyer moadopa MaTepuaia, JAHHBIX U CIe-
[UAIBHBIX UCTOYHUKOB, C KOTOPBIMU MPEACTOUT yueOHass paboTta. CTyIeHThI JOJKHBI JOMa MOATOTOBUTH K 3aHATHIO 3—4 mpumepa (popMyITUPOBKH
TEMbI HUCCICAOBaHHA, NPCACTABIICHHOIO B MOHOFpa(l)I/IHX, HayY4YHBIX CTAaTbiAX, OTUCTAX. 3aTeM OHU CaMOCTOSATEIBLHO OCYHICCTBJIAKOT ITOMCK COOTBCT-
CTBYIOIIMX MUCTOUYHUKOB, OMPENEISIIOT aKTYaIbHOCTh KOHKPETHOTO HCCIIEI0OBAaHUS MPOLIECCOB U SIBJICHUIA, BBIJCISIIOT OCHOBHBIE CIIOCOOBI TOKA3aTelb-
CTBa aBTOpaMM HAYYHBIX pa60T OE€HHOCTHU TOI'0, YE€EM OHH 3aHUMAIOTCH. B X04€ CaMOTo MPAKTHYCCKOI'0 3aHATUA CTYACHTBI CHadalla IMPEACTABIIAIOT
HaliJICHHbIE UMW BapHaHThl (OPMYIIUPOBKU aKTyaJIbHOCTH HCCIEAOBAHMS, 0OCYkIAa0T UX U OOOCHOBBIBAIOT CBO€ MHEHHME O HAWIy4YIlIEeM BapHaHTE.
Bpemst Ha TOATOTOBKY K MPaKTHYECKOMY 3aHSTHIO TI0 HOPMAaTHBaM cocTapisieT He meHee 0,2 Jaca.

IMoaroroBka k JadopaTopHoMy 3aHATHIO. CaMOCTOSITENbHAS MTOJTOTOBKA K J1a0OPaTOpPHOMY 3aHATHUIO HAllpaBlieHa: Ha pa3BUTHE CIIOCOOHO-
CTH K YTEHMIO HAYYHOU U MHOM JIMTEpaTyphl; Ha MOUCK JOMOIHUTEIbHONU nH(popManuu B cetu HTepHET, mo3BoIsAoNIEeH TITy0Xke pa3o0parbcs B HEKO-
TOPBIX BOIPOCAX; HAa BBIAEICHNUE NMPHU padoTe C pa3sHBIMU MCTOYHUKAMU HEOOXOAMMON MH(pOpMalMu, KoTopas TpeOyeTcs Ul MOJHOLEHHOTO BBINOJ-
HCHUS PAKTUUCCKHUX 3aI[aHI/II\/II; Ha pa3sBUTHUC YMCHHA OCYLICCTBIIATL aHAJIN3 BI)I6paHHBIX HCTOYHUKOB I/IH(l)OpMaIII/II/I, OLCHUBAHHA JOCTOBCPHOCTU HUC-
TOYHHMKA; HA BO3MOKHOCTh CAMOCTOSITEIIbHOTO PEICHNUs psJia 3a/1a4, IPEI0KEHHBIX JUIsl CAMOCTOATENBHOTO MpoperuBanys. BpeMs Ha MoAroToBKY K
1abopaTOPHOMY 3aHATHUIO IO HOpMATUBaM cocTaBisieT He MeHee 0,2 Jaca.

IMoaroroBka Kk koaI0KkBUYMY. KOJIJIOKBUYM TpeacTaBiseT co0oi KOJUIEKTUBHOE 00CYKIEHHE pa3jiena JTUCIMILIMHBI Ha OCHOBE CaMOCTOs-
TEJLHOTO U3YUYEHHUsI ITOTO pazzena cryaeHTamu. [loaroroBka Kk JaHHOMY BHIY YUEOHBIX 3aHSATHN OCYIIECTBISIETCS B cleayromiem nopsiake. [Ipenona-
BaTellb JAaeT CIHCOK BOIPOCOB, OTBETH HA KOTOPBIE CIEIyET MOJYyUYUTh MPU U3yUYECHUH ONPEAEICHHOTO NMepeyHs HayYHbIX HCTOYHUKOB. CTyIeHTaM BO
BHEAY/IUTOPHOE BpeMsi HEOOXOJMMO MPOYUTATh CHEHUANbHYIO JUTEPATypy, BbIMKUCATh U3 HEE OTBETHI HAa BOMPOCHI, KOTOPbIE OyAyT 0OCY>KAaThCsl Ha
KOJIJIOKBUYME, MBICJIEHHO c(HOpMYyITUPOBaTh CBOE MHEHHUE 0 KaKJJOMYy M3 BOIIPOCOB, KOTOPOE OHM BBICK&XXYT Ha 3aHATHU. BpeMs Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOpPMaTHBaM COCTaBisieT He MeHee (0,2 Jaca.

IToaroroBka K KOHTPOJIbHOII padoTe. KoHTposibHas paboTa Ha3HAYaeTCs MOCie U3YyUYeHUs ONPEAETICHHOTo pasjiena (pa3/ienoB) AUCIUILINHBL
" OpeaACTaBIIACT coboit COBOKYITHOCTBH Pa3sBEPHYTHIX IMMCbMCHHBIX OTBETOB CTYJACHTOB Ha BOIIPOCHI, KOTOPLIC OHHU 3apaHEC MOJYHYArOT OT IPCrIogaBaTe-
as1. CaMocTosITeNIbHAsE MOATOTOBKA K KOHTPOJIBHOW padoTe BKIIIOYAET B ce0s: — M3yueHHE KOHCIEKTOB JIEKLUH, pacCKphIBAIOIIMX MaTepuall, 3HaHUe
KOTOPOTO TIPOBEPSETCSI KOHTPOJIBHOM pabOTOM; MOBTOpEHUE Y4eOHOTO MaTepraa, MOJYyYSeHHOTO TPH MOJATOTOBKE K CEMUHAPCKHAM, MPAKTHUECKUM 3a-



HATHUSIM M BO BpeMs UX NMPOBEJICHUS; U3yUEHHUE TOMOJHUTEIbHOM JIUTEPATyphl, B KOTOPOH KOHKPETU3UPYETCS COJepKAHNE MTPOBEPAEMBIX 3HAHUIL; co-
CTaBJICHHE B MBICIIEHHOW (hopMe OTBETOB Ha INOCTABICHHBIE B KOHTPOJBHOW paboTe BOMPOCHI, (POPMHPOBAHUE ICHXOJOTHYECKOW YCTAaHOBKH Ha
yCIIELIHOE BBINIOJIHEHUE BCEX 3a/laHuil. Bpemst Ha moAroToBKy K KOHTPOJBHON padoTe 110 HOpMaTHBAaM COCTaBIISET 2 Yaca.

IHoaroroBka k 3avery. CamocTOsATEIbHAS TOATOTOBKA K 3a4€Ty JOJDKHA OCYIIECTBISATHCS B T€UEHUE BCero cemecTpa. [loaroroBka BKIItOUaeT
ClIeAyIOUIMe NeHCTBUA: IEPEUUTaTh BCE JIEKIUH, a TAKXKE MaTepUallbl, KOTOPbIE TOTOBUJIUCH K CEMUHAPCKUM U NMPAKTUYECKUM 3aHITUSAM B TEUEHHE ce-
MecTpa, COOTHECTH 3Ty MH(POPMALIMIO C BOIPOCAMHU, KOTOPHIE AaHbI K 3a4eTy, €CIi MH(POPMALUU HEJOCTATOYHO, OTBETHI HAXOAAT B MPEAJIOKCHHON
npernojaBaTeneM aureparype. Pekomenayercs nenaTh KpaTKue 3amuci. BpeMs Ha MOATrOTOBKY K 3a4eTy [0 HOpMaTHBaM COCTaBJIsET HE MeHee 4 ya-
COB.

IMoaroroBka k 3x3aMeny. CaMocTOsITEIbHASI IOJTOTOBKA K 9K3aMEHY CXO0’Ka C IOArOTOBKOW K 3a4eTy, 0COOEHHO eciu OH aupdepeHIupoBaH-
HbIid. Ho 00beM yueOHOTO MaTepuaia, KOTOPhIi Hy>)KHO BOCCTAHOBUTH B MaMSTH K 9K3aMEHY, BHOBb OCMBICIUTH M TIOHSTh, 3HAUUTEIILHO OOJIBIIIE, TO-
3TOMYy Tpebyercs 0oJibllle BpEeMEHH U YMCTBEHHBIX yCUIIUI. BaxkHo copMHUpOBaTh LIEIOCTHOE MPEACTaBIEHUE O COAEP)KaHUU OTBETA Ha KaX/bli BO-
IPOC, YTO MPEIoIaracT 3HaHUEe PAa3HBIX HAYYHBIX TPAKTOBOK CYITHOCTH TOTO HJIM MHOTO SIBJICHHS, IPOIIECCa, YMEHHE PacKPhIBATh (PAKTOPEI, OIpee-
JSFOIIME X IPOTHBOPEYUBOCTD, 3HAHUE UMEH YUEHBIX, U3y4aBIIUX 00CyxkaaeMyto rnpodiemy. Heo6xonumo Takxke MpuBecTH MH(OOPMALMIO O MaTepH-
ajiax AMIMPUYECKUX UCCIIETOBAHUM, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MTOATOTOBKY CTYJIEHTa K SK3aMeHYy. Bpems Ha MOATroTOBKY K 3K3aMEHY IO HOp-
MaTHBaM COCTaBJIsAeT 36 yacoB JuIsl GaKaiaBpoB.

B ®BI'OY BO «1I'Y» opranuzanus caMOCTOSITEIbHON paboThl CTYAEHTOB persiiaMmeHTupyercs IlonoxxeHneM o camocTodTenbHOM padboTe cry-
JICHTOB, MPUHATHIM Y4eHbIM coBeToM UI'Y 22 urons 2012 ¢

4.5. IPUMEPHASA TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

He mpenycmoTtpeHo.



5. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) nepevyeHb JUTEPATYPbI

1. Kaiie, ®. BBenenrue B KBaHTOBBIC BBIYMCICHUS [DNEKTPOHHBINA pecypc] : [yueOHuk] / @.
Kaiie, P. Jlapmamm, M. Mocka — An Introduction to Quantum Computing. — DIEKTPOH. TEKCTO-
Bble JaH. — MockBa : UHCTUTYT KOMIBIOTEPHBIX HccheaoBanuit ; Mxesck : PerynspHas u xaoTu-
yeckast auHamuka, 2009. — 360 c. ; ver. — Pexum pocrtyna: http://rucont.ru/efd/301502%urlld=
mU2YI3RUgObWISOULLcNfXwq7y30J17kd+NogbZlsc4PKRTLby67BkAX5D+CxtTyAl8qLNB

R/W2WNIOGkSq3JQ==. - OBC "PykoHT". — HeorpaHu4. JOCTYII.

2. Ilpununko, B. K. ®dusmyeckue OCHOBBI KBAHTOBBIX BBIYMCICHUH. [[MHaMuka KyoOuTa
[DnexTponHsIit pecype] : Mmororpadus / B. K. Ilpununko, Y. W. KoBanerko. — 1-e uzn. — Dnek-
TpoH. TekcToBbie naH. — Cankt-IlerepOypr : Jlamp, 2019. — 216 c¢. — Pexum pocryna:

https://e.lanbook. com/book/111888. — 3BbC "Jlanp". — Heorpanuy. A0CTyII.

3. Unbuues, U. B. DnemeHnTapHble OCHOBBI KBAHTOBBIX BBIUUCICHUN. YTIPAXKHEHUS U 33/1a4U :
yuebnoe nocobue / . B. UnprueB. — HoBocubupcek : HI'TY, 2014. — 28 ¢. — ISBN 978-5-7782-
2414-8. — TekcT : snexTpoHHbIN // JIaHb : 3nekTpoHHO-OuOIHOoTeuHas cuctema. — URL: https://
e.lanbook.com/book/118442. — Pexxum noctyna: yist aBTOPHU3. MOJIb30BaTENEH.

4. Xunapu, JIx. [I. KBaHTOBBIE BBIYHMCIEHUS: TPUKIATHONW TOAX0] [ DIEKTPOHHBIN pecypc] /
Hox. 1. Xugapu. — DnekTpoH. TekctoBble naH. — Mocksa : [IMK Ilpecc, 2021. — 370 c. : w1, —
Pexum JOCTYyIa: https://ibooks.ru/reading.php?short=1&productid=378215,
https://ibooks.ru/resize/w188/ images/T/978-5-97060-890-6.jpg. - OBC "AiiOykc". - Heorpanud.
noctym. — ISBN 978-5-97060-890-6.

5. Ileppu, P. DnemenTapHoe BBeJieHHE B KBAaHTOBBIE BhruMcieHus. [lep. ¢ anri.: YueOHOe 1O-
cobue / P.Ileppu. — 2-e uza. — Jonronpynusiii: M3natensckuii nom «Muartemnexk», 2018. — 208
c. — ISBN 978-5-91559-249-9. (yueOnas 6ubdmuoreka 20 7k3)

0) mepuoguYecKne U3IaAHUS
1. Pudpdens 3., [Monak B. OcHOBBI KBaHTOBBIX BbIUMCIICHMI // KBaHTOBBI KOMOBIOTED H
kBaHTOBBIC BeruucieHus. 2000. T. 1. Ne 1. C. 4-57.

B) CIIHCOK aBTOPCKHX METOAHYECKHX Pa3padoToK:
1. OC DOMIC.

r) 0a3pl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIC  MOMCKOBbIE CHCTEMBI
1. http://xxx.lanl.gov — apXxuB cTaTeil B 3JIEKTPOHHOM BHUJE, Pa3/iesl KBAaHTOBas (pU3HKa.
2. http://www.intuit.ru/studies/courses/1057/136/info — Knaccuueckne 1 KBaHTOBBIE BBIYHC-
nenus. HOY «MuTynT.
3. http://www.qubit.org — LleHTp 10 KBAaHTOBBIM BBIYMCJIECHUSAM yHHBepcuTera Okcdopaa c
HOMYJISIPHBIMU U HAYYHBIMH CTaThsIMU 110 KBAHTOBBIM BBIYHCIIEHUSM

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YYHEBHO-JIABOPATOPHOE OBOPYJIOBAHMUE:
Jliig ipoBeieHHsl 3aHATUH HEO0OX0AMMAa ayJUTOPHS C MPE3EHTALMOHHBIM 000pYy/I0BaHUEM U
0€JI0il TOCKOM.

6.2. IPO'PAMMHOE OBECIIEYEHUE:
CranpapTHOe IporpaMMHOE obecrieueHue ik BO3MOXXHOCTH JEMOHCTpAIMK PE3eHTalui.


http://rucont.ru/efd/301502?urlId
https://e.lanbook/
https://ibooks.ru/resize/w188/
http://xxx.lanl.gov/
http://www.intuit.ru/studies/courses/1057/136/info

6.3.TEXHUYECKHUE U DJIEKTPOHHBIE CPEJICTBA:
NOC DOMIC, npe3eHTalMOHHOE 000py/10BaHUE, MEPCOHAIBHBIM KOMIBIOTEP C BO3MOKHO-
CTBIO IGMOHCTpANuy npe3eHTanuii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NHU

HpI/I pealin3aliii JaHHOI'0 KypcCa HMCIIOJB3YIOTCA CICAYIOIIHC O6paBOBaTeHBHHe TCXHOJIO-
THUU: TCXHOJIOTMH TPAAULUOHHOI'O 06yquI/1$1, TCXHOJIOTHH HpO6JIeMHOI‘O O6y‘-I€HI/I$I, TCXHOJIOTHH
06yLIGHI/I5[ B COTPYAHUYCCTBC, TCXHOJIOTHMH KOHTCKCTHOI'O O6y‘leHI/I${, HHTCPAKTHBHBIC TCXHOJIOI'UH,

TCXHOJIOTHMH JUCTAaHIITMOHHOT'O O6y‘ICHI/ISI.

8. OHUEHOYHBIE MATEPHUAJIbI JIUVISA TEKYIIETI'O KOHTPOJISA U

MMPOMEXYTOYHOM ATTECTAIIUA

8.1. OEHOYHBIE MATEPHAJIBI IS BXOAHOI'O KOHTPOJIA

He npenycMoTpeHsI.

8.2. O EHOYHBIE MATEPHAJIbI TEKYIIEI'O KOHTPOJISA

Bua xouTpoas KoHTposupyeMmble Te- KonTpoaupyembie
MBI (pa3aesibl) KOMIIeTeHIMH/ MHIH-
KATOPBI
2 3 4
1 [pe3enTanus Pasnmen 1. Knaccuueckue | ITK-3/ MUK ks
AJITOPUTMBI ITK-3/ UK nxs.2
Paznen 2. Maremaruue- | I1K-3/ MK k3.3
ckas Mozenb KBaHTOBBIX | TTK-2/ MK k2.1
BBIYNCIIEHUH IK-2/ UK 1ik2.2
Pazgen 3. KsauroBeie

AITOPUTMBL.
2 KonTtponbsHas padora Pasnmen 2. Marematuue- | ITK-3/ UK ks
ckast mogenb kBaHTOBBIX | ITK-3/ UK k32
BBIYUCIICHUH TIK-3/ UK s 3
TIK-2/ UK 23
3 KonTtponbsHas pabora Pasnmen 2. Marematuue- | ITK-3/ UK k3.1
ckast mogenb kBaHTOBBIX | ITK-3/ UK k32
BBIYUCIICHUH TIK-3/ UK s 3
Pasmen 3. Kgantoseie | [1K-2/ UK k23

AJITOPUTMBI.

IIpuMepHBIH CIIUCOK NMpPe3eHTALMI:

1. Kitaccnueckue BEIUACIUTENBHBIE YCTPOUCTBA.

2. [Ipo6nema: P =NP?
3. KBaHTOBLIN KaHal CBS3H.
4. Tenemoprainus COCTOSHUSI KyOHTA.

5. PaGota anropurma Jloitua-Mosxu ayist moObIX GyHKIHA.

6. luckpetnoe npeodpazoBanue dypne.

7. OnepaTop OTpa)keHUs] OTHOCUTEIBLHO CPETHETO.




8. IIpeobpazoBanue Yommia-Anamapa.

10. Anroputm CaiiMmoHa. BerduciieHre BeposiTHOCTH ycIiexa.
11. ®akropuzanus. OyHkiusa Jitnepa.

12. 3aaya 0 HaxOXKJIEHUH MEePUOA.

BapuanT koHTpOIBHOM padoTs! Nel
1. @ynkuuio f= (0111 1110) npencraButh 00paTUMOii: a) MOJCTAHOBKOM, 0) TaOnHIIeH.

2. [IpencraBuTh 00paTUMYIO (DYHKIIHIO B MATPUYHOM BUJIE

t x| v z /] x| y | z
0 0 1 0 0 0 1 0
0 0 1 1 0 0 1 1
1 0 0 0 1 0 0 0
1 0 0 1 1 0 0 1
0 1 0 0 0 1 0 0
0 1 0 1 0 1 0 1
0 ] 1 0 1 1 1 0
0 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 1
1 0 1 0 1 0 1 0
1 0 1 1 1 0 1 1
1 1 0 0 1 1 0 0
1 1 0 1 1 1 0 1
] ] 1 0 0 ] 1 0
1 1 1 1 0 ] 1 1

3. Hpe,[[CTaBI/ITI) NEpeCTaHOBOYHYIO MATpHUIY MB BHUJIC BCKTOpa

[sleleolelelel jelelelelelelele o]
[slelelslsleolel jelelelelelele ]
[sleleleleleolelelelelelelelelel
[slelolslsloleleleoljelolelele ]
SOOCO—OOODODODODOOoOo0O0O
slelelsleljelelelelelolelele ]
lelelslolelslelelelelelelolele)
[sleleolelsleoleleleolelelelelel ]
sleleoljelolelelelelelolelele ]
=l elelelelelelelelelelelele Y]
[sleleolslsleleleleoleleljelele ]
[slelolelelelelel folelelolo o]
SO0 OO—OOOoOOO
[slelolelelelelelelelelel oY)
[slelolelalelelelelelelelel o]
[elel Jolalolelelelelelelole o]

4. Boimonuuts npeodpazoBanue M (p)
BekTopa ¢ = (000011110000 1111)

BapuaHnTt koHTposIbHON pabOTHITNe 2

Anroput™m Jloitua-Moxu



PaccmoTrpum nBa kiacca OyneBbIX (yHKuMA. [lepBblii Kitacc COIAEpKHUT BCE KOHCTAHTHBIE
GyHKUIMY, T.e. QYHKIMH, BEKTOP KOTOPBIX COCTOMUT 100 u3 oaHux 0 mubo u3 omHux 1. Bropoii
KJIacC COAEPIKUT BCE€ (PYHKLMHU, BEKTOP KOTOPBIX COACPKHUT MOJ0BUHY 0 U MOJNIOBHHY 1, X Ha3bl-
BAIOT COQJIaHCUPOBAHHBIMU (DYHKIMSIMH.

3anaua 3aKIII0YaeTCs B OTPEICICHNN Ki1acca, K KOTOPOMY MPUHAIICKUT 3a1aHHas (PyHKITUS.

ANTOpPUTM pelieHus] ATOM 3aJayd B TEPMUHAX JIMHEHHBIX MPeoOpa3oBaHMl MPOCTPAHCTBA

C?**"*)  Hrax, mMeercs f", 3a1aHHas CBoeil MaTpuen M, ,

28+

BxoaHbIMU TaHHBIMM JJI aJlrOpuTMa OyJIeT BEKTOp ¢, U3 mmHBL 2" umeromuii

7 =(10..0¢ =(§)8(§)®--9( )

IlepBblii mar aaropuT™Ma 3aKIIOYaeTCs B NPUMEHEHMH K ¢, IPeoOpa3oBaHHA

B

(10 I (11 I (1 1 .
T, = (0 1] ®f[1 _1) ®...®E(l _1). D10 peoOpa3oBaHUEe JEHCTBYET HA MOJOBUHY KOMIIOHEHT

BEKTOpa ¢, Kak mpeoOpa3oBaHue AaMapa, U TOXKJIECTBEHHOE Ha BTOPO MOJIOBHHE KOMIIOHEHT ¢, .
B pe3ynbrarte nosyyaercs BEKTOp ¢, KOTOPBIA MOXHO MPEICTaBUTh B BUJIE:

o=t =(o o503 o) 500 )

Wi (plz((l))@)\/;_b(ll...l)’:\/%

Bropoii mar 3akmouaercs B npumenennn Gyukuun M, K BekTopy ¢,. [lomy4ennsrii BekTop

...10..0)".

¢, €CTb IICPCCTAHOBKA KOMIIOHCHT MCKIY BerHeﬁ U HM)KHEHW MOJIOBHHAMU BCKTOpa ¢, COIJIaCHO
M

f
(%} =Mf¢71-
Ha Tperbem mare npeoOpazoBanue 7, BEKTOpa ¢, MOXKHO MPEJICTABUTH B BUJIE CIICAYIOIIETO
HpOI/I3BeI[eHI/I$I
100 -0
(1 0)af10 10 010 -0
8 els Yool 45 8 |
000 - -1

Takoe npeoOpa3oBaHKe BTOPYIO MMOJIOBUHY KOMIIOHEHT BEKTOpA ¢, YMHOXaeT Ha —1, OCTaB-
JIsI TICPBYHO 663 N3MCHCHUS
o3 =T,p,.
quBeprlﬁ mar MmoBTOPACT MPUMEHEHHUE Cl)yHKI_[I/II/I Mf , HO K BCKTOPY @;. BBI/II[y 06paTI/I—
MOCTHU HpeO6pa3OBaHHfI Mf Ha caMOM J€JIC MPOUCXOJUT B KAKOM-TO CMBICJIE BOCCTAHOBJICHUC

BEKTOpa ¢,, OJJHAKO C U3MEHEHHMEM 3HaKa TeX €ro KOMIIOHEHT, KOTOpbIe Ha 1are 2 OblJIM MepecTaB-
JIEHBI BO BTOPYIO MOJIOBUHY BEKTOpA @, .

1 a o, 1 1 a A\t
0, =M 0, =—— (D) ...(-1) *" 0..0)' =( j@—((—l) L..(=1)?"),rne a, =1, ecnu ObLIa CO-
4 fr3 (2n () /_2”

OTBETCTBYIOIIAs MepecTaHOBKa U «; =0, B IPOTUBHOM CITy4ae.
IIsiThIii mar noropser mar 1: npuMensieTcs npeodpazoBanue 7, K BEKTOPY ¢, . ITO MOKHO
MPEJICTaBUTh B CIIEAYIOIIEM BUIE:

0. =T, =((1) ?)@@%(G _})@...@G _m((—l)“l...(—l)“z" ).



t 2 n
Hyers 5 =(7y77,..7,,)'. PaccMOTpuM BEKTOp ¢, Ul Cilydas KOHCTaHTHOW (yHKkumm f".

Eciu f" =0, To Beimonusaercss «; =0 11 Bcex i; ecnu  f" =1, To BBIMONHACTCSA «; =1 JUIsl BCEX i .
ITo cBoiicTBaM MaTpuIlbl Axamapa mosrydaeM Buja Bekropa ¢s = ((£1)0...0)".

Jns cnydas cOanancupoBaHHOW QyHKUMM f" MoyoBUHA «; OyneT paBHa 0 ¥ MOJOBHHA PaB-
Ha 1. OTKy/a cieyer, 4To BEKTOp @5 UMECT IpeACTaBlIeHue ¢; =(07,7,...7,.)".

HOCJ’IC,I[HI/IM IIEeCTBIM IIAroM ajirOpruT™Ma SABJIACTCA U3MEPCHUC. I[J'Iﬂ 9TOI0 A0CTATOYHO HalTH
CKaJIApHOC MPOU3BCACHUC U3MEPACMOI0 BCKTOPA Ha €ro NpoOCKIHUIO.
PaCCMOTpI/IM IMPOCKIHIO (7 Ha MMOAIIPOCTPAHCTBO, MMOPOKACHHOC BCKTOPOM

1 1 1
{O] ® (OJ ®..® (OJ =(10...0)". Marpuna omneparopa [IPOCKTUPOBAHUSA HMEET BUJ:

Prz((l) 8)@((1) 8)@@((1) 8) Pe3ynbpTar mpoeKTUpOBaHUS MOIY4aeTCs HEMOCPEICTBEHHBIMU BBbI-

YHCIEHUSIMU Pr o :(((1) 8)@((1) 8)@@((1) 8))(1071”‘12“ ) =(z,0...0)".
OxoHUYATETFHO U3MEPEHHE MTPECTABICHO (PYHKIIMOHATIOM
r= (5, Pro) = ((747,..7,,):(7,0..00 ) 7, .

3ananue 1. [IpoBeputs pynkumio fixz,x2,x3)=(10010110) Ha npUHAIIEKHOCTD KJIACCaM.

3ananue 2. [Iposeputh GyHkmmio g(x;,x2,x3)=(11111111) Ha mpuHAAIEKHOCTH KIacCcaM.

3amanue 3. HccnenoBaTh ~ BEPOSITHOCTHOE — pacmpeneieHue il (QyHKIUH
g(x7,x2,x3)=(11101111).

3amanue 4. HccnenoBaTh ~ BEpOSTHOCTHOE  pacmpeneneHue  ansg  (QYHKIHH

g(x1,x2,x3)=(10100010).

8.3. OIHEHOYHBIE MATEPHAJIBI IPOMEXYTOYHOI'O KOHTPOJISA

MarepuaJbl /i NPOBeAeHHs POMEKYTOYHOI0 KOHTPOJISI 3HAHUI CTYeHTOB:
Dk3aMmeH ycTHBIN. byneT npemnoxen Ouser ¢ 1 Bompocom. Torosasi orieHKa 3K3aMeHa YUUTHI-
BaeT OTBET Ha BOIPOC U3 OuiieTa u paboTy B CEMECTpPE MO pe3ybTaTaM 2-X KOHTPOJIbHBIX padoT.

IIpuMepHBIH CIIUCOK BONPOCOB K IK3aMEHY:

. Knaccnueckue Beruncnenus. Mammna Trropunra. Beruucnumsie GyHKINU.
. [Ipenensl K1acCUUECKUX BBIYUCIUTENEH.

. [TonsTne ky6uTa (KBaHTOBOrO OHUTA).

. KBanToBbIe cuctembl. COCTOSIHHE KBAHTOBOM CUCTEMBI.

. U3smepenue coctosanus. KBaHTOBbIE BEPOSITHOCTH.

. [IpocTtpancTBO cocTostHui. basucel. KpoHekepoBo nponsBeaeHue.
. DneMeHTapHbIe MpeoOpa30BaHusl. Y HUTapHbIE IPe0Opa3oBaHuUs.

. [IpeobpazoBanue Yomma-Amnamapa.

. NuBepcus u nuddysus.

10. ITpyHUIMIT KBAHTOBOM CBS3H.

11. 3anper KBaHTOBOTO KJIOHUPOBAHHUS.
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12. KBaHTOBas TENEOPTAIINSA.

13. Auroput™ Jloiiva- VoxH.

14. 3agayua o HaX0XKIeHHUH IlepHoa GyHKIuH. Anroput™ CaiiMoHa.
15. KBaHTOBOE IIpeoOpa3zoBanue Dyphe.

18. @akTopu3alnis.

19. Airoput™ Ilopa.

20. ITonckossiil anroput™ I'posepa.

PaspaboTunk:

7 4
7
npodeccop xkaheapst AuMIC IMUT UT'Y C.0O.BHHOKYDPOB

(Tmojmice) (3aHUMaeMag JIOJKHOCTD) (D.J1.0.)

ITporpamma coctaBileHa B cOOTBeTCTBHH ¢ TpeboBanmsMu ®I'OC BO mo HampaBlIeHHIO
nojaroroBkn 02.03.02 «DyHaaMeHTaIbHasA HHGOpMaTHKa H HH(pOpMaIHOHHBIE TEXHOIOTHH» (YpO-
BeHb OakanaBpmaTa), yIBep JIeHHBI mpukazoM MuHHIcTepcTBa 00pa3oBaHHs H Haykn Poccuiickoit
@eneparmn ot 23 aBrycta 2017 r. N 808, 3apeructpupoBanHblii B MuHIocTe Poccuit «14» ceHTS0-
psa 2017 1. Ne 48185 ¢ U3MEHEHUSIMH U JONOJHEHUAMH ¢ H3MEHEHHSIMH U JIOTOJHEHUSIMH OT: 26
HOs0ps 2020 1., 8 peBpama 2021 1.



