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1. IEJM U 3AJAYU JUCHUITJINHBI

Hean

BBeneHune B nepcreKTUBHBIN U OypHO pa3BUBAIOIIMNCA pa3zesl TEOPUHU allTOPUTMOB.

3agauu.

- HOBH&KOMHTBCTYﬂCHTOB(IO6paTHMBmHIBHqHCHCHHHMH;
— IMO3HAKOMHUTH CTYJACHTOB C UJCAMHU KBAHTOBBIX AJITOPUTMOB;
— IIOKa3aTb BO3MOKHOCTH HNPAKTHUYCCKOTI'O UCII0JIb30BAHUA KBAHTOBBIX BBIUHCIICHHH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHas pucuuiuiiHa (MOMYJIb) OTHOCHTCST K YacTH MPOrpaMMebl, (Gopmupyemoi
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUN, M U3y4YaeTCsl Ha YeTBEPTOM Kypce.

2.2. lns u3y4yeHus: NaHHOW y4eOHOW AMCHUILTUHBI (MOIYJIs1) HEOOXOAUMBI 3HAHUS, YMEHUS
U HaBBIKH, COPMUPOBAHHBIE MPEALISCTBYIOMMMHU JUCHUIUITMHAMU: «JIuHelHas anrebpay», «luc-
KpeTHasi MaTemMaTukay, «MaremaTtuueckas JoTHuKa», « Teopust BEpOATHOCTEN.

2.3. [lepedenp mocnenyrOMMX y4eOHBIX JUCIMILIUH, AJIS KOTOPBIX HEOOXOAMMBI 3HAHUSA,
YMEHHUS ¥ HaBBIKH, (OpMUpyEMBbIE TaHHOW yueOHOW MUCHMIUIMHON: BhImyckHas KBaauQuKamoH-

Has pabora.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI

IIponiecc ocBoeHMs AMCLUIUIMHBI HalpaBieH Ha (JOPMUPOBAHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuii) B coorBeTcTBur ¢ @I'OC BO no cooTBeTcTBYIOLIEMY HalpaBiICHUIO

HOArOTOBKH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00y4YeHUS 10 JUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTH/KEHUS] KOMIIeTeHIIUH

HNuauxkaropsl
Komnerennus . PesynbTaTnl 00yyeHus
KOMIIEeTCHII U
[TK-3 Crioco6HOCTH MOHU- MK nks3.1 3HaeT COBPEMEHHBI MaTeMaTuye-
MaTh U IPUMEHATh B HayyHO- | CocoOeH MOHMMAaTh COBpe- | CKUM ammapar U TeOpeTHYECKHe
MCCIIE0BATENIBCKON U IPHU- MEHHBIN MaTeMaTU4eCKUN | OCHOBBI HHPOPMATHKHU.

KJIaJTHOM IEATEIIBHOCTH CO-
BPEMEHHBIN MaTEMaTUYECKUN
arnrmnapar, TEOpETUYECKUE OC-
HOBBI UH(OPMATUKU

anmapar M TEOpETHYECKHE
OCHOBBI UH(OPMATUKHI

YMeeT npuMeHATh 3HaHUs 1S
OTCIIC)KMBAHMSI COBPEMEHHBIX
TEHJCHIMN pa3BUTUS MaTEMaTHKU
1 UTHPOPMATHKHU.

Bnageer HaBbIKaMu IIPOBEICHUS
UCCIICJOBAHMM.

WK ks 2

CnocoOeH  mpuMeHsTh B
HAy4YHO-HCCIIEI0BATENbCKON
U TIPUKJIAJHON JEeSTEIbHOCTH
COBPEMEHHBI ~ MaTeMaTuyie-
CKMH anmapar

3HaeT COBPEMEHHbIN MaTeMaTnuye-
CKMI anmapar U TEOPETUYECKHE
OCHOBBI HHPOPMATHKH.

VYMeeT co3naBaTh MaTeMaTUde-
CKHE€ MOJIEJIH MPEAMETHBIX 00ma-
cTeil.

Brnaneer meTonamMu M TEXHOJIOTH-
MU TIPUMEHEHHUSI COBPEMEHHOTO
MaTE€MaTUYEeCKOro amnmapara.

MK k3.3
CrocobeH  mpUMEHATh B
Hay4YHO-MCCJIEA0BATEIbCKON

3HaeT COBPEMEHHBI MaTeMaTnuye-
CKUH anmapar ¥ TeOpeTHYECKHe
OCHOBbI MHPOPMATHKH.




u HpI/IKJIaI[HOﬁ JACATCIIbHOCTH

Ymeer co3naBaTh HH()OPMAIOH-

TEOPETUYECKHE OCHOBBI WH- | HBIC MOJICIU MPEAMETHBIX 001a-
dbopMaTuku cTei.
Brnanmeer mMeronaMu U TEXHOJIOTHU-
SAMH TIPUMCHCHUA COBPCMCHHOI'O
armapara HHQOPMAaTHKH.
[IK-2 Cmoco6Hocts mpoBo- | MK k2.1 3HaAEeT TEXHOJIOTUU U UHCTPYMEH-

JUTh 110/ HayYHbIM PYKOBOJI-
CTBOM JIOKaJbHBIE HCCIENO-
BaHUs Ha OCHOBE CYLIECTBY-
IOIUX METOJIOB B KOHKPETHOU
obsactu mpodeccruoHaTbHOM
NeSITeIbHOCTH,  NPUHUMATh
ydacTH€ B HayuyHBIX JHUCKYC-
CHSIX, BBICTYHATh C COOOIIe-
HUSIMM M JI0OKJIaJaMM, YCTHO-
ro, MUCHBMEHHOTO W BHPTY-
QJIBHOrO (pa3MelleHue B HUH-
(GOopMalMOHHBIX CETAX) Xa-
pakTepa, MpeACTaBIATh MaTe-
puabl  COOCTBEHHBIX HCCIIe-
JIOBaHUH; MPOBOJUTH KOPPEK-
Typy, PEIaKTHpPOBaHUE, pe-
(dbepupoBaHue padoT.

MmeeT HaBBIK MOATOTOBKH H
NPOBEICHUS MYOJUYHBIX J0-
KJIaJI0B [0 TEMaM BBIMOJIHSIE-
MBIX paboT

TaJbHbIE CPEJCTBA pabOTHI € Ipe-
3CHTAIUSIMHU.

YMeeT TOruYHO BbICTpauBaTh MO-
JABAEMYIO JIJISl IIUPOKOU ayIUTO-
pun nHMOpMAITHIO.

Bnageer npuemaMu HUCHOJIb30Ba-
HUS YCTHOM peuu.

WK nk2.2

Braseer TEXHOIOTHAMH MOJI-
TOTOBKHM JIOKYMEHTOB, CIIOCO-
OCH TPOBOIUTH KOPPEKTYPY,
pelnakTupoBaHue, pedepupo-
BaHUe padoT.

3HaeT OCHOBHbIE TPeOOBaHUs 110
IPE/ICTaBICHNIO HAYYHBIX PE3YJIb-
TATOB JJIS ITyOJIMKAIIH.

VYmeer hopMynupoBath U mpe-
CTaBIISITh HAYYHBIC PE3YJIbTATHI B
dopme myOaMKaui.

Biageer MH(}OPMALIMOHHBIMU
TEXHOJIOTUSIMU JJIsl TIpeJCcTaBIe-
HUS HaydHBIX pe3yJbTaTOB B
dopme myOnuKanui.

NJIK k2.3

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

3HaeT MpeAMETHYIO 00JIacTh U Ma-
TEMaTUYECKHI ammapaT ans ee
MOJICTTUPOBAHUSI.

YMeeT UCHoab30BaTh BO3MOXKHO-
CTH BBIYHCIUTCIIBHON TEXHHKHU
JUTSI HAYYHBIX UCCIEeTOBaHUI
Biageer HaBbIKaMu IOCTPOCHMS
dbopManbHBIX MOJENEH U mepexo-
Jla OT MPEIMETHON 00JIaCTH K MO-
Jienu ¥ o0paTHo.




4.

COJAEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM TUCHUIUTMHBI COCTABIISIET 3 3a4eTHBIX enuHuil, 108 yacoB, B TOM yuciie 35 4acoB Ha KOHTPOJIb, TPAKTUUYECKas MOATOTOBKA 34.

dopMa MIPOMEKYTOUHON aTTECTALUU: 7 CEMECTP - IK3aMEH.

4.1.

HATHUA U OTBEJIEHHOI'O HA HUX KOJJMUYECTBA AKAJIEMUYECKHX YACOB

COJAEPKXAHUE JTUCHUMIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM, C YKAZAHUEM BU/J1OB YYEBHbIX 3A-

Buabl yueOHo# padoThl, BKIKYAsE CAMOCTOSI-

TeJbHYI0 pa00Ty 00y4aloIIMXCsl M TPYAOEeM-
KOCTb (B yacax)

DopMBbI TEKY-

o
No 5 | Konrakrhasi paGora npenojxasa- L 4 1ero KOH-
- Pa3nea aucuMmIMHbLI/ TEMBbI “E’ TeJsl ¢ 00y4alomuMucst S =2 TPOJIsl ycleBa-
n/n 5 £ 53
& Cemunap- 2¢ & emocTn
ckue (mpak- | Koutposas | 2 & =
Jlexuun S= g
THYeCKHe | 00y4YeHMs z s =
3aHSTUA) @}
1 |Knaccuyeckue anropuTMbl 7 2 4 4 8 3amanus B MT
1.1. Mamunsl Teropunra. Berancnumsie pyHKIuu. Cl0KHOCTh BBIUMCICHUH. 2 4
1.2. Cnoxunocts Beruucnenuit. Kinaccel P u NP. Ilpumepst NP-nionHbIx 3a1ay. 2 4
IIpenernbl KIaCCUYECKUX BBIYACIUTENCH.
2 |Maremarndeckasi MOJIC)Tb KBAHTOBBIX BBIYMCIICHUH 7 6 16 16 20 KonTtponbHbie
3a/laHus
[Ipe3enTanmu
2.1. ®oroH, nonsipusanus. Koguposanue {0,1} nonspusanueii porona. Kyowur. 2 4
Cucrema KyOUTOB.
2.2. IIpoctpanctBo cocrosiauit. OnepaTopsl. KpoHekepoBo Mpon3BeiCHHE. 2 2
2.3. KBaHToBbIE BepOsTHOCTU. M3MepeHue COCTOSHUS. DlIeMEHTapHbIe Mpeoo- 6 6
pazoBaHms. YHUTapHBIE IpeoOpa3oBanus. [Ipeobpazosanus [laymm. [1peobpa-
30BaHue Youa-Anamapa.
2.4 KBaHTOBBII KaHaJ CBS3H. 2 2




2.5. Knonupoanue. Tenenopranus. CBEpXIUIOTHOE KOJIUPOBAHUE. 2 2
2.6. OOpaTuMbIie BBIYUCIICHUS. 2 4
3 |KBaHTOBBIE ANTOPUTMBI 7 8 14 16 20 KonTposabHbie
3a/laHus
[Ipe3enTannun
3.1. Anroputm Joitaa-Mosxm. 2 2
3.2. Anroputm CaiimoHa. 2 4
3.3. [Ipeo6pazoBanne Oypre 2 4
3.4. ®akropusanus. Anropurm Llopa. 6 6
3.5. Anroputm I'poBepa 2 4
HToro yacos 16 34 10 48
4.2. TIJIAH BHEAYJUTOPHOM CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIIUXCA MO JUCHUILIVHE
CamocTosiTeibHAas padoTa 00y4yalomuxcs Y4ebHo-
Ce- C 3 Onenoun | wmeroauueckoe
Ha3zBanue pa3nesa, TeMbl Bua camocrton- poxH aTparel [IEHOTIHOE Cpeil o0ecmeyeHue ca-
MeECTpP o BbIIIOJIHE- BPEMECHH CTBO w
TEeJIbHOU paﬁOTbl ) MOCTOATCJIBHOU
HUSA (uac. paGoThi
7 Pazgen 1. Knaccuueckue anropuTmsl YUIITUH 1-2 nen. 8 3amanus B MT HOC DOMIC;
muteparypa 1,3
auteparypa 1-4;
7 |Pa3nmen 2. Maremarudeckasi MOJI€JIb KBAHTOBBIX BHIYMCIICHUI YWITHH 3-9 nen. 20 [IpezenTranus | nepuoanYECcKUe
n3ganus 1
autepatypa 1-4;
7  |Pazmen 3. KBaHTOBBIC aITOPUTMBI YWITUn 10-17 uen. 20 [Ipe3zentanus | nepuoanYECcKue
n3ganus 1
O061mast TpyA0EMKOCTh CAMOCTOSITETLHOM pabOThI O TUCITUILIMHE (4ac) 48




CamocTtosiTesqibHasi paboTa 00y4alOIHXCS Y4ebHo-
MeToaMYecKoe
Ce- Cpoku 3arparel | OneHo4yHoe cpen-
Hazpanue pa3snesa, TeMbl Buja camocros- o0ecneyenue ca-
MecTp . BBINOJIHE- | BpeMEHH CTBO N
TeJIbHOI padoThI MOCTOSITEJILHOM
HUSA (uac.)
padoThI

N3 HEX 00bEM CaMOCTOSTEIBHON pabOTHI C UCIIOJIB30BAHUEM AJICKTPOHHOTO O0YUYEHUS U JUCTAHITU-
OHHBIX 00pa30BATEJIbHBIX TEXHOJIOTHH (4Yac)

4.3. COIEPKAHHUE YYEBHOI'O MATEPHAJIA

1. Knaccuueckue ajJropuTMbl.

Mamunasl Teropuara. Beraucaumeie Gpyakiun. CrnoxHocTs Berancienuit. Kimacest P u NP. [Ipumepst NP-monnbix 3amaq. [Ipenensr kimaccuaeckux
BBIUNCIIUTEIIEH.

2. MaremaTu4eckasi Mo/JeJib KBAHTOBBIX BHIYMCIEHHIA.

Kybur u cucrema kyoutos. [IpoctpancTBo cocrosiHuii. KpoHekepoBo npousBenenune. KBantoBbie BeposiTHOCTH. M3mepenue coctosiaus. KBanTo-
BBII KaHaJ CBSA3U. DJIEMEHTapHbIe ITpeoOpa3oBanus. YHUTapHble npeodpazoanus. [Ipeodpazosanus [laynu. [IpeobpazoBanue Yomma-Anamapa. Un-
Bepcus u quddy3us. 3ampetr KBaHTOBOTO KjoHupoBaHus. KBaHToBas tenenopranusa. CBepXmioTHOe KoaupoBanue. OOpaTuMbie BEIUMCICHHUS.

3. KBaHTOBBIE aJITOPUTMBI.

AnroputMm Jloitua-Noxu. 3anava o HaxoxxaeHuu nepuona ¢pyukiuu. Anroputm Caiimona. JluckperHoe npeodpazoBanue Oypoe. Dakropusaius.
Anroput™m Illopa. TTouckossriit anroput™m ['poepa.

4.3.1. llepeyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT

Ne | Ne pazgena u| HammeHoBaHHe CEMHHAPOB, IPAKTHYECKUX H JIA00PATOPHBIX pa- TpynoemMkocTh OueHo4HbIe dopmupyemble
n/H TeMbI iy (uac.) cpeacTsa KOMIIETEHIIUHU
Bcero N3 Hux (MHIMKATOPBI)*
4acoB |MpaKTH4e-
cKast
MO/AT0TOB-
Ka
1 2 3 4 5 6 7
1 1.1. Mamunsl Tetopunra. Beruncnumsie ¢yHKunu. CiI0KHOCTb BBIYMCIIE- 2 2 3amanue MT CMm. 1. 3




HUMH.

1.2. Crnoxuocth Beruncienuit. Kinacesr P u NP. ITpumepsr NP- 2 2 Yernsiit onpoc, Cm. 1. 3
) NIHUCBbMCHHBIC 3aJaHUA
MOJHBIX 3a1a4. [Tpenensl K1acCuyeCKuX BBIYMCIUTENEH.
2 2.1. ®doton, nonspuzanusi. Koguposanue {0,1} nomspuzanueit porona. Ky- 2 2 Yerasiii onpoc, Cm. 1.3
out. Cucrema KyOMTOB. [THCEMCHHEIC 3aJaHHA
2.2. [IpocTpancTBo coctosHuMil. Oneparopsl. KpoHekepoBo npou3BeAeHUE. 2 2 Yeraslii onpoc, Cum. 1. 3
INIMCbMCHHBIC 3aJaHUA
2.3. KeanTtoBble BeposTHOCTH. 3MepeHne cOCTOSHUS. DeMEHTapHbIE IIpe- 6 6 Yerasiii onpoc, Cm. 1.3

oOpaszoBanus. YHUTapHbIE mpeobpasoBanus. [IpeoOpazosanus [Maymu. TTHCHMCHHBIC 3a/aHI

[IpeobpazoBanue Yomnma-Anamapa.

2.4. KBaHTOBBIN KaHAJ CBS3H. 2 2 Yerupiit onpoc, Cm. 1.3
IIHMCHbMCHHBIC 3aJaHHUs
2.5. Knonuposanue. Tenenopranus. CBEpXIUIOTHOE KOAWPOBAaHUE. 2 2 Yerupiit onpoc, Cm. 1.3
IMHMCHbMCHHBIC 3aJaHHUs
2.6. OOpaTuMble BBIYUCICHHUS. 2 2 Yerupiit onpoc, Cm. 1.3
IIMCbMCHHBIC 3aJaHUA
3 3.1. Anroputwm Jloitua-Moxw. 2 2 Yerupiit onpoc, Cm. 1.3
IIHMCHbMCHHBIC 3aJaHHUs
3.2 Anroputm CaiimoHa. 2 2 Yerupiit onpoc, Cm. 1.3
IMHMCHbMCHHBIC 3aJaHHusA
3.3. [IpeoOpazoBanne Oypre 2 2 Yerupiit onpoc, Cm. 1.3
IIMCbMCHHBIC 3aJaHUA
3.4. ®daxropuzarnus. Anroputm lllopa. 6 6 Yerupiit onpoc, Cm. 1. 3
NMHMCHbMCHHBIC 3aJaHusA
3.5. Anroputm ['poBepa 2 2 Yerupiit onpoc, Cm. 1.3
NMHMCHbMCHHBIC 3aJaHusA
Bceero 34

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITEJIbHOE H3YYeHHE CTYAeHTAMH B PAMKAX CaMOCTOATe1bHOI padoTsl (CP)
He npenycmotpeHo.

4.4, METOJIUYECKHUE YKA3ZAHUSA IO OPTAHU3AIIUU CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

CamocrosTenbHast paboTa CTyI€HTOB BceX (hOpM M BUIOB OOYUEHHUS SBJISIETCS OJHUM M3 00s3aTeIbHBIX BUIOB 00pa30BaTeNbHOMN NeATEIbHO-
CTH, obecrieunBarollel peanuzanuio TpedboBanuii denepanbHbIX rOCyI1apCTBEHHBIX CTaHAAPTOB BhICIIEro oOpasoBanus. CoriacHo TpeOOBaHUAM HOP-
MaTHBHBIX JJOKYMEHTOB CaMOCTOSITENIbHAsI pab0Ta CTY/I€HTOB SIBIISETCS 0053aTEIbHBIM KOMIIOHEHTOM 00pa30BaTeILHOIO Mpolecca, TaKk Kak OHa o0ec-
MIEYMBACT 3aKPEIJICHUE MOJy4yaeMbIX Ha JICKIIMOHHBIX 3aHATHIX 3HaHUI MyTeM NpuoOpeTeHHs] HABBIKOB OCMBICTICHHS M PACIIMPEHUs UX COAEpIKaHU s,
HABBIKOB PELICHMSI aKTyalbHBIX MPoOIeM (GOpMUPOBaHUS OOLIEKYIBTYPHBIX U MPOo(ecCHOHANBHBIX KOMIIETEHIINH, HayuYHO-HCCIe10BaTENbCKON fes-
TEJIbHOCTH, TIOJITOTOBKU K CEMUHapaMm, JJabopaTopHbIM paboTam, cllaue 3a4eToB U 9Kk3aMeHOoB. CaMocTosTeNnbHas paboTa CTy/I€HTOB MPEICTaBIISIET CO-




00l COBOKYITHOCTb ayJJUTOPHBIX M BHEAYIUTOPHBIX 3aHATHI U paboT. CamocTosTenbHas paboTa B paMKax 00pa3oBaTeIbHOIO MPOLECCa B By3€ pelIaeT
CJIeAYIOUIME 3aJauu:

— 3aKpeIUICHUE U PACIIMPECHUE 3HAHWM, YMEHUH, MOJIYYEHHBIX CTYJCHTAMH BO BPEMs AyIAUTOPHBIX M BHEAYIUTOPHBIX 3aHATHH, IPEBPALLCHUE UX B
CTEPEOTHITHl YMCTBEHHOH U (PU3UYECKOM AeSITeTbHOCTH;

— NIpUOOpPETEHHUE AONOIHUTENbHBIX 3HAHUH U HaBBIKOB 10 JUCLUIUIMHAM Y4eOHOrO IJIaHa;

— opMHpOBaHUE U PA3BUTHE 3HAHHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HCCIIEI0BATEIbCKOM 1A TENbHOCTHIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKH HA KAUECTBEHHOE OCBOEHHE 00pa30BaTEIbHOM TPOrpaMMBbl;

— pa3BUTHE HaBBIKOB CaMOOpPraHU3aluy;

— (opMHpOBaHUE CaAMOCTOSITEIBHOCTH MBILIUIEHUS, CHOCOOHOCTH K CaMOPa3BUTHUIO, CAMOCOBEPIIIEHCTBOBAHUIO U cCaMOpeain3aliiy;

— BBIPa0OTKa HABBIKOB 3(h(hEKTUBHOW CAMOCTOSTENFHON MPO(PECCHOHATBHON TEOPETUYECKOM, MPAKTUYECKON B yu4eOHO-MCCIEeI0BATENBCKON IEATEIb-
HOCTH.

IMoaroroBka Kk Jexuuu. KauectBo 0cBOEHUS COJlep)KaHUs KOHKPETHOM TUCIUIUIMHBI MPSMO 3aBUCUT OT TOTO, HACKOJIBKO CTYJEHT caMm, 0e3
BHEIIIHET0 NPUHYXACHUSA (OpMUpYET y ceOs yCTAHOBKY Ha MOJIy4YEHHUE Ha JIEKLUAX HOBBIX 3HAHUM, JOMOJIHAIOUIMX YK€ UMEIOLIMECs 10 JaHHOU JucC-
IUIUIMHE. Bpems Ha MOAroToBKY CTYJEHTOB K JIByX4YacOBOM JIEKIIMM 110 HOPMAaTHBaM cocTaBiisieT He MeHee 0,2 yaca.

IToaroroBka K NpakTH4YeCKOMY 3aHATHIO. [[0r0TOBKA K IPAKTUUECKOMY 3aHATHIO BKIIIOUAET CIEAYIOLIUE DIEMEHTBl CAaMOCTOSATEIbHON Jes-
TEJIbHOCTHU: YETKOE MPEACTABICHUE 1IEJIN U 33/1a4 €r0 IPOBEJCHUS; BbIIEJICHIE HABBIKOB YMCTBEHHOW, aHATUTUYECKOM, HAYYHON JESATEIbHOCTH, KOTO-
pble CTaHyT pe3yJbTaTOM HpeicTosel padoThl. BeipaboTka HaBBIKOB OCYIIECTBISETCS C MOMOIIBIO NOTYUYeHUs HOBOM MH(pOpMaLuu 00 U3yyaeMbIX
poleccax 1 ¢ MOMOUIbIO 3HaHUS O TOM, B KAKOW CTEIIEHH B IaHHOE BPEMs CTYJIEHT BJIa/I€€T METOJJaMH MCCIIE0BATEIbCKOMN 1€ATEIbHOCTH, KOTOPBIMU
OH CTaHeT MOJIb30BAThCS HA MPAKTUUYECKOM 3aHATHU. [IoAroTOBKa K MPaKTHYECKOMY 3aHATHIO Hepenko TpeOyeT moadopa MaTepuaia, JaHHBIX U CIe-
[UAJIbHBIX UCTOYHUKOB, C KOTOPBIMU NMPEACTOUT yueOHas paboTa. CTyJeHTHI JODKHBI JOMa MOJATOTOBUTH K 3aHATHIO 3—4 mpumepa (popMyJIUPOBKH
TEMBbI HUCCIIEOBAHUS, PEACTABICHHOTO B MOHOrpadusaX, HayuyHbIX CTAThAX, OTYETaX. 3aT€M OHHU CaMOCTOSTENIHO OCYLIECTBISIOT MOMCK COOTBET-
CTBYIOIIMX MUCTOUYHUKOB, OMPENEISIIOT aKTyalbHOCTh KOHKPETHOTO MCCIIEJOBAHMSI TPOLIECCOB U SIBIICHUH, BBIACISAIOT OCHOBHBIE CIIOCOOBI JOKa3aTellb-
CTBa aBTOPaMHU Hay4HbIX pabOT IIEHHOCTH TOTrO, YeM OHM 3aHMMAIOTCS. B Xo1e caMoro nmpakTHUeCKOTro 3aHSTHs CTYJIEHThl CHadaja MpeACTaBIsIOT
HaliZIeHHbIE UMW BapHaHTbl (OPMYJIMPOBKU aKTyaJIbHOCTH HCCIEA0BaHUSA, 00CYKJIAl0T UX U 00OCHOBBIBAIOT CBOE MHEHHE O HAWJIy4dllleM BapHaHTE.
BpeMs Ha TOATOTOBKY K MPAaKTUYECKOMY 3aHSATHUIO IO HOPMAaTHUBaM cocTasisieT He MeHee 0,2 yaca.

IMoaroroBka k JiabopaTopHoMy 3aHATHIO. CaMOCTOSTENbHAS MOJATOTOBKA K JJAOOPATOPHOMY 3aHITHIO HANpaBJI€HA: HA pPa3BUTHE CIIOCOOHO-
CTH K YTCHMIO HayYHOW M MHOM JINTepaTypbl; Ha MOUCK JOMOJIHUTEIbHONW HHpopManuu B ceTu HTepHeT, mo3BoJIstoIei riy6ke pa3o0paThCst B HEKO-
TOPBIX BOMpOCAx; Ha BbIAEIEHUE MPU paboTe C pa3HbIMU UCTOYHUKAMU HEOOXOoAMMON MHpOopMaIuu, Kotopas Tpedyercs AJsl MOJHOLIEHHOTO BBINOJI-
HEHMS MPAKTUYECKUX 33JaHUi; Ha pa3BUTHE YMEHUS OCYIIECTBIIATh aHAJIU3 BHIOPAHHBIX UCTOYHMKOB MH(OPMAIIUH, OLIEHUBAHUS JOCTOBEPHOCTH HC-
TOYHHKA; Ha BO3MOXHOCTh CAMOCTOSITENILHOTO pelIeHUsI psijia 3a7ad, IPeIJI0KEHHBIX IJIsl CAMOCTOSITENIbHOTO MpOpelInBaHusl. BpeMst Ha MOATrOTOBKY K
71a0opaTOpHOMY 3aHATHIO [0 HOpMaTHBaM cocTaBisieT He MeHee 0,2 yaca.

IMoaroroBka k ko/u1okBHYMY. KosmokBuyM mpezcTaBiseT coO0i KOUIEKTUBHOE 00CYXJIeHUE pa3zesia JUCIHUIUIMHBI Ha OCHOBE CaMOCTOs-
TEJIBHOTO M3YYEHHUs 3TOrO pasjena cryneHTaMu. [1oaroToBka Kk JaHHOMY BUY YYeOHBIX 3aHATHH OCYIIECTBIISIETCS B cienyromeM nopsjake. [Ipenona-
BaTelb J1a€T CIUCOK BOMPOCOB, OTBETHI Ha KOTOPBIE CIIEAYET MOJIYYUTh MPU U3YYEHUU ONPEEICHHOT0 NEePEeyHsl HayYHbIX HCTOYHUKOB. CTyZieHTaM BO



BHEAYJUTOPHOE BpeMs HEOOXOAMMO MPOYUTATh CHELHMAIbHYIO JIMTEPATypy, BBIIMCATh U3 HEE OTBETHI HAa BONPOCHI, KOTOPbIE OYIAyT 00CYyXIaTbCcs Ha
KOJIJIOKBHYME, MBICICHHO C(HOpPMYITUPOBATh CBOE MHEHHE IO KaKJJOMYy M3 BOIPOCOB, KOTOPOE OHM BBICK&XYT Ha 3aHATHU. BpeMs Ha MOATOTOBKY K
KOJUIOKBHYMY 10 HOPMaTHUBaM cocTasisieT He MeHee 0,2 Jaca.

IMoaroroBka K KOHTPOJIbHOIT padoTe. KoHTponbHas paboTa Ha3HAYaeTCs MOCIe U3YUYCHUS ONPEACICHHOTO pa3jiena (pa3ieioB) AUCIUILUINHBL
U IpeCcTaBisieT co00i COBOKYITHOCTh Pa3BEPHYTHIX MHCbMEHHBIX OTBETOB CTYAEHTOB Ha BOIIPOCHI, KOTOPbIE OHM 3apaHee MOJIyyaroT OT IIperoiaBaTe-
as1. CaMocTOsITeNIbHAS MOATOTOBKA K KOHTPOJIBHOW padoTe BKIIOYAET B c€0si: — M3yYeHHE KOHCIIEKTOB JICKLIMH, PAaCKPhIBAIOIIMX MaTepuall, 3HAaHHUE
KOTOPOT'0 IIPOBEPSAETCSI KOHTPOJIBHOM paboTOM; MOBTOpEeHUE Y4eOHOro MaTepuaa, oJy4YeHHOTO IIpU MOArOTOBKE K CEMUHAPCKUM, IPAKTUYECKUM 3a-
HATHSM U BO BPEMS UX NPOBEICHUS; U3YYCHHUE ONOJHUTEIBbHON JIUTEPATYPBI, B KOTOPOU KOHKPETU3UPYETCS COACPKaHUE IIPOBEPSEMBIX 3HAHUM; CO-
CTaBJICHHE B MBICIIEHHON (hOpME€ OTBETOB HA IMOCTABJICHHbIE B KOHTPOJIBHOM paboTe BONPOCHI; (OPMHUPOBAHME INCUXOJIOTMYECKOH YCTAaHOBKM Ha
YCIICIITHOE BBITIOJTHEHUE BCEX 3a/laHMi. Bpemst Ha mMOATroTOBKY K KOHTPOJIEHOU padoTe 110 HOpMaTHBAaM COCTABIIAET 2 daca.

IToaroroBka k 3a4ery. CamocTOsATENbHAS IOATNOTOBKA K 3a4€Ty JOJDKHA OCYILECTBIIATHCS B TEUEHUE BCEro cemecTpa. [loaroroBka BKItOUaeT
CJIEYIOIINE IEHCTBHS: NIEPEUUTATH BCE JIEKIINH, a TAKXKE MATEPUAJIbI, KOTOPHIE TOTOBUJIMCh K CEMUHAPCKUM U IIPAKTUYECKUM 3aHATUSAM B TEUEHHE Ce-
MecTpa, COOTHECTH 3Ty MH(OPMALHIO C BOIIPOCAMM, KOTOPbIE JaHbI K 3au4eTy, ecIM MH(POpMalUK HEJIOCTATOYHO, OTBEThl HAXOJAT B MPEI0KEHHON
npernojaBaresieM JuTeparype. Pexkomenyercs nenate KpaTkue 3anvcu. Bpemst Ha MOATroTOBKY K 3a4eTy IO HOpMaTHBaM COCTaBIISIET HE MeHee 4 ya-
COB.

IMoaroroBka k 3k3amMeny. CaMoCTOSITENbHASI IOJTOTOBKA K 9K3aMEHY CXO’Ka C IMOATOTOBKOH K 3a4eTy, 0COOCHHO eciiu oH AuddepeHnnpoBaH-
Hblil. Ho 06beM yuebHOro marepuasia, KOTOpbId HY)KHO BOCCTAHOBUTH B MAMSTU K 9K3aMEHY, BHOBb OCMBICIMTD U MOHSTh, 3HAYUTEIBHO OOJblIE, 110-
3TOMY TpeOyercsi 00JIbIlle BpEMEHN U YMCTBEHHBIX yCHIIHA. BakHO cpopMUpOBaTh HENIOCTHOE MPEACTABICHNE O COJACPKAHUN OTBETA HA KaXKIBIH BO-
IpOC, YTO MpPEroiaraeT 3HaHue Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO MJIM MHOTO SIBJIEHUS, IPOLIecca, YMEHHUE PACKPBIBATh (DaKTOPHI, OMpe/e-
JSIOUIME UX IPOTUBOPEYUBOCTD, 3HAHUE UMEH YUEHBIX, U3Y4aBIIUX 00CyxkaaeMyto mpodnemy. HeoOxoaumo takke nmpuBect HH(GOPMALIKIO O MaTepu-
ajax dMIIMPUYECKUX UCCIENOBAHUM, YTO YKA3bIBACT HA BCECTOPOHHIOIO ITOATOTOBKY CTYACHTA K dK3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMEHY I10 HOP-
MaTHBaM COCTaBJIsieT 36 4yacoB i OaKkaaBpOB.

B ®BI'OY BO «UI'Y» opranuzanusi caMOCTOSITENNbHONW pabOThl CTYJEHTOB periaMmeHTHpyercst [lojoxkeHneM o caMocTosTeNIbHONW paboTe cTy-
JIEHTOB, TPUHATHIM YueHbIM coBeToM UT'Y 22 utons 2012 ¢

4.5. INPUMEPHASA TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

He nmpenycmoTtpeHo.



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

a) nepevyeHb JUTEPATYPbI

1. Kaiie, ®. BBenenrne B KBaHTOBBIC BBIUMCICHUS [DNEKTPOHHBIN pecypc] : [yueOHuk] / @.
Kaiie, P. Jlagpmamm, M. Mocka = An Introduction to Quantum Computing. - DIeKTpOH. TEKCTOBBIE
naH. - Mocksa : UHCTUTYT KOMIBIOTEPHBIX HccienoBanuii ; MkeBck : PerymnspHas u xaoTuueckas
nuHamuka, 2009. - 360 c. ; wHer. - Pexum pgocryma: http://rucont.ru/efd/301502%urlld=
mU2Y I3RUgObWISOULLcNfXwq7y30J17kd+NoghZIsc4PKRTLby67BKAX5D+CxtTyAl8qLNB
R/W2WNIOGKSg3JQ==. - OBC "PykoHT". - HeorpaHu4. JOCTYII.

2. Ilpununko, B. K. ®dusmyeckne OCHOBBI KBAHTOBBIX BBIYMCICHUH. [[MHaMuKa KyoOuTa
[DnexTpoHnHsIi pecypc] : monorpadus / B. K. Ilpununko, Y. U. KoBanenko. - 1-e uza. - 31eKTpoH.
tekcToBble gaH. - Cankr-IletepOypr : Jlans, 2019. - 216 c. - Pexxum moctyna: https://e.lanbook.
com/book/111888. - OBC "Jlaup". - HEOrpaHHY. JOCTYII.

3. Unbuues, U. B. DnemeHnTapHble OCHOBBI KBAHTOBBIX BBIUUCICHUN. YTIPAXKHEHUS U 33/1a4U :
yaeOHoe mocobue / Y. B. MnenyeB. — HoBocubupck : HI'TY, 2014. — 28 ¢. — ISBN 978-5-7782-
2414-8. — Tekcr : aaekTpoHHBI // JlaHb : snekTpoHHO-OMbMHoTeuHas cucrema. — URL: https://
e.lanbook.com/book/118442. — Pesxum aocTyna: ist aBTOPHU3. MOJIb30BATEICH.

4. Xunapu, Jx. [I. KBaHTOBbBIE BBIYHMCIECHUS: MPUKIATHONW TOIX0] [ DIEKTPOHHBIN pecypc] /
Jox. J1. Xunapu. - DnekTpoH. TekctoBble naH. - Mocksa : [IMK Ilpecc, 2021. - 370 c. : un. - Pexum
nocryna: https://ibooks.ru/reading.php?short=1&productid=378215, https://ibooks.ru/resize/w188/
images/T/978-5-97060-890-6.jpg. - OBC "Aiibykc". - Heorpanuu. goctym. - ISBN 978-5-97060-
890-6

0) nepuoauYecKUe N3TAHUS
1. Puddens D., [Tomak B. OCHOBBI KBaHTOBBIX BhIUUCIICHUN // KBaHTOBBI KOMIBIOTED H
kBaHTOBBIC BeruucieHus. 2000. T. 1. Ne 1. C. 4-57.

B) CIINCOK aBTOPCKUX METOANYECKHX Pa3padoToK:
1. 1UOC DOMIC.

r) 6a3bl TaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMBI
1. http://xxx.lanl.gov — apxuB cTaTeil B 2IEKTPOHHOM BHJE, pa3/iel KBAaHTOBas (PH3HKA.
2. http://www.intuit.ru/studies/courses/1057/136/info — Kiraccnueckne n KBaHTOBBIE BBIYHC-
nenus. HOY «MHTynT».
3. http://www.qubit.org — LlenTp Mo KBaHTOBBIM BBIYHCICHHMIM yHuBepcutera Okcdopnaa ¢
NOMYJISIPHBIMHA ¥ HAYYHBIMU CTaThSIMH 110 KBAHTOBBIM BBIYHCIICHHSM

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIIMHBI

6.1. YYUEBHO-JIABOPATOPHOE OBOPY/IOBAHME:
Jl1is ipoBeieHHsI 3aHATUN HEOOXOAMMAa ayTUTOPHS C MPE3CHTAIIMOHHBIM 000pYI0OBaHUEM U
0eJI0l JOCKOIA.

6.2. MIPOI'PAMMHOE OBECIIEYHEHHE:
CranpapTHOE MPOrpaMMHOE 0OecrieueHHe Ui BO3MOXKHOCTH JEMOHCTPAIMK IPE3eHTaluM.

6.3. TEXHUYECKHUE U DJIEKTPOHHBIE CPEJICTBA:
NOC DOMIC, mpe3eHTaninoHHOE 000PYIOBaHUE, MEPCOHATBHBIA KOMITHIOTEP C BO3MOXKHO-
CTBIO JIGMOHCTpAIUU npe3eHTanuii B popmare pdf.


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

7. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

[Ipu peanu3anuu JaHHOTO Kypca HCIOJIB3YIOTCS Cieayrone o0pa3oBaTesibHbIe TEXHOJIO-
IMM: TEXHOJIOTUU TPAJAULMOHHOIO OOYyYEHUs, TEXHOJIOTHU IPOOIEMHOro0 OOYy4eHHUs, TEXHOJIOIMU
00y4YeHHs B COTPYAHUYECTBE, TEXHOJOTHH KOHTEKCTHOTO 00yUYeHHs, HHTEPAKTUBHBIE TEXHOJIOTHH,
TEXHOJIOTUHU TUCTAHIIMOHHOTO O0YUYECHMS.

8. OUEHOYHBIE MATEPHAJIBI VIS TEKYLIEI'O KOHTPOJISL 1
ITPOMEXYTOYHOU ATTECTALLUU

8.1. OHEHOYHBIE MATEPHUAJIbI AJIS1 BXOJHOI'O KOHTPOJISL
He npenycmoTpeHsl.
8.2. OHEHOYHBIE MATEPHUAJIbI TEKYIIETI'O KOHTPOJISL
JleMOHCTpallMOHHBINA BapHAHT KOHTPOJIbHON pabOThI
Nel
1. ®ynkiuro f= (0111 1110) npencraBuTh 0OPATHMOIL: &) MOJCTAHOBKOM, 0) TabIHIICH.

2. [IpencraButh 00paTuMyto (PYHKIIHIO B MATPUYHOM BHJIE
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3. IlpeacraBuTh nepecTaHOBOUHYIO MaTpuily M B Buzie BekTOpa
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4. Bemonuuts npeodpazoBanue M (p)
BekTopa ¢ = (000011110000 1111)

JleMOHCTpallMOHHBIN BapuaHT J1ab0paTOPHOM pabOTHI.

AnroputMm Jloitua-J[>xomma

PaccmoTrpuMm nBa kmacca OyneBbix ¢yHKIui. [lepBbIii Ki1acc COACPXKUT BCE KOHCTAHTHBIC
byHKIUH, T.€. QYHKIMH, BEKTOP KOTOPHIX COCTOUT 100 u3 oguux 0 nubo u3 oanux 1. Bropoit
KJIACC COAEPXKUT BCE (PYHKIUH, BEKTOP KOTOPBIX COACPKHUT MOIOBUHY O M MoJoBHHY 1, MX Ha3bI-
BalOT COAIAaHCUPOBAHHBIMH (DYHKIIMSIMH.

3anaua 3aKII0YaeTCs B ONPEICTICHNUN KIacca, K KOTOPOMY MPHHAJICKUT 331aHHas PyHKIUS.

ANTOpUTM pelieHHs] TOM 3aJaydl B TEPMHUHAX JIMHEHHBIX MPEoOpa3oBaHHU MPOCTPAHCTBA

czemD Urak, umeercs f", 3amaHHas cBoeit marpuieid M ,

C2®(n+1) 2n+l

BxogHpIMM JaHHBIMH JJIS ajiropurma 6yz[eT BCKTOp ¢, U3

rn=00.0/ =(3)(8)e..5(})

IlepBplii mar anropuT™Ma 3aKJIIOYaeTCss B NPUMEHEHHH K @, IpeoOpazoBaHuUs

IJIUHBI , UMEronui

BHUI

T, = (é 2)@%6 _B@@%G _B 310 nmpeoOpa3oBaHue JAEHCTBYET HA MOJOBUHY KOMIIOHEHT

BEKTOpa ¢, Kak mpeoOpasoBaHue Apamapa, U TOXKICCTBEHHOE HA BTOPOM IMOJIOBHHE KOMIIOHEHT
@, - B pe3ynbrare nomyyaeTcsi BEKTOP ¢, KOTOPBII MOXHO MPEICTABUTh B BUJE:

n=Ton=(§ Y5051 H3)e-05( 33

1 1 t 1 t
Ui ¢, =[ )@—\(11...1) =——(1...10..0)".
1 0 I20 [20
Bropoii mar 3akirovaercs B IpUMeHeHUH QpyHKIUu M K BekTopy ¢, . [lomyueHHbIi BeKkTOp

@, €CTb NICPECTAHOBKA KOMIIOHCHT MCKIY BerHCfI 1 HIDKHEHW IOJIOBUHAMH BCKTOpa ¢; COrjiaCHO
M f

»,=M;q,.
Ha Tperbem mare npeobpasoBanue T, BEKTOpa ¢, MOKHO IPEJICTABUTh B BUJIE CIIEAYIOIIETO
IIPOU3BEICHUS
100 -0
(1 0\ (10 10) |0--10 -0
n=(5 3)e(3%)e-o(32)=8 8 S 8
0--00 - -1

Takoe mpeobpazoBaHue BTOPYIO MOJIOBUHY KOMIIOHEHT BEKTOpa ¢, YMHOXaeT Ha —1, ocTas-
515l IEpBYIO O€3 U3MEHEHUs
P =T,0,.
YerBepThlii IIAT TOBTOPSIET pUMeHeHHe QYHKIUMU M, HO K BEKTOpy @,. BBuay obpatu-

MOCTHU Hp€06paSOBaHI/I$I Mf Ha CaMOM J€JIE€ MPOUCXOJUT B KaKOM-TO CMBICJIE BOCCTAHOBJICHUEC



BEKTOpa ¢, OJHAKO C M3MEHEHHEM 3HaKa TeX €ro KOMIIOHEHT, KOTOphIE Ha Imare 2 ObLIH IepecTaB-
JIEHBI BO BTOPYIO IIOJIOBUHY BEKTOpa @, .

0, =M, = %((—1)”‘1...(—1)0‘2n 0..0)' = (%)@%((—1)“1...(—1)%" ), re «; =1, ecinu ObLIa co-

OTBETCTBYIOILAS IEPECTAHOBKA U ; =0, B IPOTUBHOM ClIy4ae.
IIsiThIii mar noBTopsieT mwar l: npuMenseTcs npeodpazoBaHue T, K BEKTOPY @, . ITO MOKHO
IIPEJICTaBUTh B CIECAYIOIIEM BUJC:

0. =T, =((1) 8)(%)@2—{](@ _B@...@G _%))((—1)“1...(—1)“2" )",

[ycts g5 = (747y7,..7,,)'. PaccMoTpuM BeKTOp @, JUIsl Cilydasi KOHCTaHTHOH Qynkuuu f".

Ecmu f" =0, To Bemonnsiercss «; =0 mist Beex 1; ecnmn " =1, To BeImonHsieTes o; =1 juis Beex | .
[To cBoicTBaM MaTpHIlbl AjiamMapa IojydaeM Buj BekTopa ¢ = ((+1)0...0)".

Just cinyvas cOanancupoBanHoi GyHkuuu f" momoBuHa «o; Oyzaer paBHa 0 U MMOJIOBHHA paB-

t
Ha 1. OTKyza ciesyer, 9To BEKTOp ¢ MMEeT IpeJcTaBieHne ¢ = (07,7,..7,,

[TociaeqHUM MIECTBIM WIATOM aJITOPUTMA SIBJIIETCS U3MEpeHUe. J{JIst 3TOro J0CTaToOuHO HaTH
CKaJIIpHOE IPOU3BEIECHUE U3MEPSIEMOI0 BEKTOPA Ha €ro IMPOEKIIMIO.
PaccMoTpuM  mpoekuuio @y < Ha  [OANPOCTPAHCTBO,  MOPOXKIEHHOE  BEKTOPOM

1 1 1
[Oj ® (0] ®..® [Oj =(10...0)". Marpuna omneparopa IIPOEKTUPOBAHUS MeEeT BHJL:

Prz((l) 8)@((1) 8)@@((1) 8) Pesynbrar nmpoeKkTUpPOBaHUA MOJYy4AeTCs] HEMOCPEACTBEHHBIMHU BBbI-

qUCIeHUAME Pro; = (((])' 8)@(% 8)@@(% 8))(1071..12” ' =(7,0..0)".
OKOHYATEILHO U3MEPEHHE TIPEICTABIEHO HYHKIMOHATIOM
r=(s,Pros) = ((ro71--7,n ), (7,0..0)) F 7 .

3ananue 1. ITpoBeputh pyHkimio f(X1,X2,x3)=(10010110) Ha mpUHAIIEKHOCTD KJIACCaM.

3ananue 2. [Iposeputh GyHKuuO g(X1,X2,X3)=(11111111) Ha npuHAAIEKHOCTH KIaCCaM.

3anaHue 3. Hccenenosars BEPOSITHOCTHOE  pacmpeneieHue Uit byHKIUN
g(X1,X2,X3)=(11101111).

3agmanne 4.  HccienoBaTb  BEpOATHOCTHOE — paclpelesneHue  ansd  (QyHKIHMH

0(x1,%2,x3)=(10100010).

8.3. OHEHOYHBIE MATEPHUAJIbI TIPOMEXYTOYHOI'O KOHTPOJISA

Marepuansl A5l NPOBEAECHUS TEKYLIEro U MPOMEKYTOYHOr0 KOHTPOJISI 3HAHMI CTYyJeH-
TOB:

Bun xonTpoas KonTposupyemsie Te- KonTtposmpyemsie
MBI (pa3aeJibl) KOMIeTeHINH/ UHIH-
KATOPBbI
1 2 3 4




IIpesenranus Paznen 1. Knaccuueckue | ITIK-3/ UK k3.
aJITOPUTMBI MK-3/ UK k3.2
Pasmen 2. Maremarnue- | [1K-3/ UK ks 3
ckas mojenb kBaHTOBBIX | [TK-2/ MJIK k2.1
BBIYUCIICHUH TIK-2/ MK k22
Pazmen 3. KsanTOBBIC
aJITOPUTMBI.
KonTponbsHas pabora Pazmen 2. Marematuue- | ITK-3/ UJIK k3.1
ckas Mozaenb kBaHTOBBIX | ITK-3/ MK 32
BBIYUCIICHUH TIK-3/ UK s 3
NK-2/ MK mx23
JlaGopaTtopHas pabora Pazpgen 2. Maremarmue- | I1K-3/ UK k3.1
ckas Mozaenb kBaHTOBBIX | ITK-3/ MK 32
BBIYUCIICHUIM MK-3/ UK k3 3
Pasmen 3. Kgantoseie | [1K-2/ UK k23
AITOPUTMBL.

IIpuMepHBIH CIIUCOK NMPe3eHTANMM:

. Kitaccuueckue BeuncnuTeIbHBIE YCTPOUCTBA.

. [Ipo6mema: P = NP?

. KBaHTOBBIN KaHa CBA3M.

. Tenenopranusi cocTosTHUS KyOuTa.

. PaGota anropurma Jloitua-Mosxu ayist moObIX (yHKIHA.
. duckpetHoe npeoOpazoBanue Dypre.

. OnepaTop OTpa’keHUsI OTHOCUTEIBHO CPEIHETO.

. [IpeobpazoBanue Yomiia-Anamapa.

10. Anroputm CaiimoHa. BerdrciieHre BeposiTHOCTH yCIexa.
11. ®akropuzauusa. Oynkuus Ditnepa.

12. 3aaya 0 HaxOXKJIEHUH MEPUOJIA.

0N DN W~

IIpuMepHBIH CIIMCOK BONPOCOB K IK3aMEHY:

. [Ipenenpl KTacCHUECKUX BBIUMCIUTENEH.

. [lonsiTue kyouta (KBaHTOBOTO OUTA).

. KBanToBbie cuctembl. COCTOSIHUE KBAHTOBOM CHUCTEMBI.

. U3mepenue coctosiuust. KBaHTOBbBIE BEPOSTHOCTH.

. IlpoctpanctBo cocrostnuid. ba3zucel. KpoHekepoBoO nMpou3BeIeHHE.
. DneMeHTapHble IpeoOpa30BaHus. Y HUTapHbIE IPEOOpa3OBaHMSL.
. [IpeoOpazoBanue Youmma-Anamapa.

. NuBepcus u quddysus.

10. ITpuHIMIT KBAaHTOBOM CBSI3H.

11. 3anper KBaHTOBOTO KJIOHUPOBAHUSI.

12. KBaHTOBas TeNEMOPTAIIHS.

13. Anropurm Jloitua-Mosxu.

14. 3agava o HaxoxxaeHuu nepuoaa Gpyukuu. Anroputm CaitMoHa.
15. KBanToBoe npeodpazoBanue Oypbe.

18. ®akropuzamms.

19. Anroputm Illopa.

20. TTouckogsrit anroput™ ['posepa.

OOoO~NO DN B~ WN—

. Knmaccuueckue Boruncnenusi. Mammuna Toropunra. Beraucinumelie pyHKInU.




Pa3paboTunkmu:

npodeccop kadenpet AuldiC UMUT UT'Y C.P.BuHOKYPOB
(moamucek) (3aHUMaemasi 10JIKHOCTbD) (®.1.0.)

IIporpamMma coctaBieHa B coorBercTBUU ¢ TpedoBanuamMu ®I'OC BO no HampaBieHHIO
noarotoBku 02.03.02 «dynnameHnTanbHass HHGopMaTHKa U WHPOPMAIIMOHHBIE TEXHOJIOTHI» (YpO-
BeHb OakajaBpuaTa), yTBEp)KJICHHBIN MpUKa3oM MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepannu ot 23 aBrycra 2017 r. N 808, 3apeructpupoBannbiii B Muntocre Poccun «14» ceHTsI0-
ps 2017 1. Ne 48185 ¢ u3MEHEHUsIMU U JOIOJIHEHUSIMU C U3MEHEHUSMHU U JIONOJHEHUSAMHU OT: 26
HOs10pst 2020 1., 8 deBpans 2021 r.

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl AnreOpandyeckux U MH(MOPMALMOHHBIX
cuctem UMUT UT'Y «24» maprta 2022 1.

[Iporokon Ne 9 3aB. kadenpoit [TanTenees B.N.

Hacmoswas npoepamma, ne modxxcem oOvims 80CnpoussedeHa Hu 8 Kakou gopme b6e3 npeo-
8aPUMENLHO20 NUCLMEHHO20 PaA3peuleHsl Kapeopbl-pazpabomuura npocpammoi.



