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AHHOTaIU

Huctummuaa «Crenuanbable pa3faenbl (U3uKu» BXOAWT B 00pa30BATEIbHYIO MPOTPAMMY
BbICIIEr0 00pa3oBaHUsl — MPOTrpaMMy MarucTpaTyphl [0 HAMpaBIECHUIO MOATOTOBKU/ CIEHUATbHOCTH
10.04.01 «Mudopmannonnas O€30MaCHOCTB» HANpaBIeHHOCTH «VHTEIEKTyalbHbIE CpPEICTBA
obecrieueHus 6€30MacHOCTH 00BEeKTOBY. JluciuIuinHa peanusyercs kadeapoi «Ne33».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHITUH:

I[IK-2  «CnocobeH  00OCHOBBIBaTh  NEPCHEKTHUBBI  MPOBEIACHUS  HMCCICIOBAHUNA B
COOTBETCTBYIOIIEH 007IacTH 3HAHUI»

[IK-7 «CnocobeH NpoOBOAWTHh aHAIM3 YIrpo3 HHGOPMAIMOHHOW O€30MacHOCTH B CETAX
AIEKTPOCBSI3N
CopepxaHue AUCUUILTHHBI OXBaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C KBAHTOBBIMU BBIYUCIICHUSMU
U niepenadeil ”HGOpMaIMU 10 KBAHTOBBIM KaHAJIAM.

[IpennogaBanue AMCHUIUIMHBI TNpEAyCMATpUBAeT cleAyromme (opMbl OpraHu3aluy  y4eOHOTro
mporecca: MPaKTUYECKUE 3aHATHS, CAMOCTOSATEIbHAs padoTa CTYACHTA.
[IporpaMMoil AUCHUIIIMHBI TPETYCMOTPEHBI CIIEAYIOIINE BUIbI KOHTPOJIS: TeKYIIUHKOHTPOIb

YCIIEBAEMOCTH, IIPOMEKYTOUYHAs arTecTanus B popme nuddepeHimpoBanHoro 3avera. Oormast

TPYJAOEMKOCTh OCBOCHHUS AMCLUIIIMHBI COCTABISIET 2 3a4€THBIX €AMHULIBI, 72
yaca.
S3b1K 00yUYeHUs 10 AUCLUIIIIMHE «PYCCKUN »



1. TIlepedeHb MIaHUPYEMBIX PE3YJIbTATOB O0YUEHUS MO AUCLUILIIMHE

1.1. TIlenu npenopaBaHusl JUCIUTUIMHBI

Llenb Kypca — ¢GopMuUpOBaHUE NMPEACTABICHUS O KBAHTOBBIX BBIYMCICHUSX, IBIISIOUINXCS BaKHBIM
AIIEMEHTOM TE€OPUH UH(OPMAIIMY U KBAHTOBOW (DU3HKH.

1.2. JlucuumiauHa BXOAMUT B COCTAB YacTH, (popMupyeMol yuacTHUKaMU
o0pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeILHON MTPOrPaMMBI BBICIIETO 00pa3oBaHus (Janee —
OIl BO).

1.3. TlepeueHb IUIAHUPYEMBIX PE3YyIbTATOB OOYUCHUS MO TUCIUIUINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTaTamu ocBoeHust OI1 BO.

B pesynmpraTe W3ydeHHsS] JUCHUIUIMHBI OOYYaIONMIUICS JOIDKEH 00JajaTh CIeIYIOIUMU
KOMIETCHIMSIMH WJIM UX 4acTsMu. KoMmeTeHUnn W MHAMKATOPBl UX JOCTH)KEHHUS MPHUBEACHBI B
tabnuie 1.

Tabnuna 1 — [lepeueHb KOMIETEHUUH U UHIUKATOPOB UX JOCTUKCHHUS

Kon n
Kateropus (rpymnma) Ko 1 HanMeHOBaHHME UHIMKATOPa JOCTHKECHUS
HaMEHOBaHUE
KOMIIETEHI[HA KOMIIETEHIIUN
KOMIIETEHIIUHA
I1K-2 Criocoben
[1K-2.V.1 ymeer aHanu3upoBaTh HOBYIO HAYUYHYIO
000CHOBBIBATH N
MPOOJIEMAaTUKY COOTBETCTBYIOMICH 00JIaCTH
MEePCIEKTUBBI N
[IpodeccnonanpHbIC 3HaHWUI
[TPOBEICHUS
KOMIIETEHIIN U . [1K-2.B.1 BnageeT HaBbIKaMU MPOBEACHUS
KCCIIeI0BaHUN B . .
. AHaAJTM3a HOBBIX HAINPABJICHUH UCCICIOBAHUI B
COOTBETCTBYIOLIEH

o COOTBETCTBYIOIICH 001aCTH 3HAHUN
00J1aCTH 3HAHHI

[1K-7 Cniocoben
[POBOJAUTDH aHAIH3
[Ipodeccuonanbuble  [yrpo3
KOMIIETCHIIUU WH(pOpMaITMOHHOM
0€301acHOCTH B
CETSX DJIEKTPOCBSI3U

[1K-7.3.1 3HaeT opraHuU3alMOHHO-TEXHUYECKUE
MEPOTIPUATHS TI0O 0OECTICUCHUIO 3aIUTHI CETEH
piexTpocBsizu oT HCJl u ux 3ppekTuBHOCTH

2. Mecro nucturuinHbl B cTpykType OI1
JucnunnuHa MoxkeT 06a3upoBaThCsl HA 3HAHUAX, paHee MPUOOPETEHHBIX 00yUYaIOUUMHUCIIIPH
V3YYECHUU CIEAYIOIUX JUCHUTUINH:
— «CrneunanbHble pa3iesibl MATEMATHKN,
— «lIporpammHoO-anmapaTHbie CpeacTBa 3aIIUThI uHpopmauu B
MH(POKOMMYHHUKAITMOHHBIX CHUCTEMAX U CETAX,
— «Texnuueckue  cpernctBa  (opMupoBaHMsT U OOpaOOTKM  CHUTHAJIOB B
MH(POKOMMYHUKAITMOHHBIX CUCTEMAaX U CETIX.
3HaHus, NOJyYEHHbIE IPU U3YYEHUM MaTepHalla JaHHON JAMCLUMIUIMHBI, UMEIOT KaKCaMOCTOSITENbHOE
3HAYEHUE, TAK U MOTYT UCIOJIb30BATHCS MPU U3YUYECHHUH APYTUX AUCUUILINH:
— «OntuMuzanusi ”HHOKOMMYHUKAIIMOHHBIX CUCTEMY,
— «Kpunronorus».

3. O0BeM ¥ TPYJOEMKOCTh JUCITUILTAHBI
Jannsie 06 oOmiemM o0beMe AUCIHMILTAHBI, TPYJOEMKOCTH OTACIbHBIX BHIOB Y4eOHOUW pabOTHI MO
JUCITUTUIAHE (M pacrpeesieHue 3TOH TPYI0EMKOCTH TT0 CEMECTpaM) IIPEICTaBICHbBI BTa0IHUIIE 2.

Tabmuua 2 — O6beM U TPYJOEMKOCTb TUCIUIIIMHBI

TpynoemMKocTh 1o
Bux yaebnoit paboThl Bcero ceMecTpam
No2




1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 2/ 72 2/ 72
3E/ (1ac)

U3 Hux yacoe npakxmuueckoi no020moeKu 17 17
Ayoumopnbsle 3auamus, BCETO 4ac. 34 34
B TOM YHCJIE:

ek (J1), (vac) 17 17
npakTuyeckue/cemuHapckue 3ansatus (113), 17 17
(dac)

nmabopartopubie padoTs (JIP), (yac)
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
PK3aMeH, (Jac)

Camocmosmenshnan paboma, Bcero (dac) 38 38
Buo npomesicymounoii ammecmayuu’ 3a4er, b

mud¢. 3auet, sxk3amer (3auer, Judd. 3aq, Rau Hudd. 3au.
K3, %) '

**

IIpumeuaHue: xaHIUAATCKHUI 9K3aMeH

4. CopeprkaHue AUCITUTUTHHBI
4.1. PacnpeneneHue TPYJO0EMKOCTH JUCIUILUIMHBI TI0 pa3/ieliaM u BUIAM 3aHSTHIA.
Pazensl, TeMBI AUCHUTIINHBI U KX TPYIOEMKOCTH MPUBEICHBI B TA0IUIE 3.

Tabmuua 3 — Pa3znensl, TeMbl JUCHUTUIMHBL, UX TPYIOEMKOCTb

Pa3neibl, TeMbl TUCITATIIAHEBT Jlexmm  [[13 (C3) P KII CPC
’ (dac) (qac) (gac)  |(uac) (dac)
Cemectp 2
Pazmen 1. Hpez[nocmmcp{ BO3HUKHOBEHUSI KBAHTOBOI 5 5 10
MapaurMbl BRIYACICHHM
Pasnen 2. KyOur, KBaHTOBbIEC aITOPUTMBI 6 6 12
Pasnen 3. Kpanrosas kpunrorpadus 6 6 10
Tekyuuii KOHTPOJIb 6
Toro B cemectpe: 17 17 38
Hroro 17 17 0 0 38

[TpakTHdeckass MOATOTOBKA 3aKIIOYAETCS B HEMOCPEACTBEHHOM BBITIOJIHEHUH OO0YYarOIIMMHUCS
OTIPEIETICHHBIX TPYIOBBIX (PYHKIUH, CBA3AHHBIX ¢ OyayIIeH mpodecCuoHaIbHOM 1eITeTbHOCTHIO.

4.2. CopaepxaHue pas/ieloB U TeM JEKIIMOHHBIX 3aHATHA.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHITHI MPUBEICHO B Tabwuiie 4.

Ta6muia 4 — Conep:kaHue pa3aesioB U TEM JICKITMOHHOTO ITHKJIa

Howmep paznena Ha3zBanue u cogepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSATUN
1 Paznen 1. [IpenmocsuTky BOSHUKHOBEHHS KBAHTOBOM TTapa T Mbl
BEIYUCIIEHUN

Tema 1.1. — KBanTOBast MexaHuKa.
Tema 1.2. — OO6paTtuMplie BEIYUCICHUS. AKCHOMBI. MaTeMaTHIeCKuit
anmapaTt BEKTOPOB.

2 Paznen 2. KyOuT, KBaHTOBBIE aJrOPUTMBI
Tema 2.1. — KBaHTOBBIE CXEMBI.
3 Paznen 3. KBantoBas kpunrorpadus

Tema 3.1. — KBaHTOBBIEC TPOTOKOIIBI




Tema 3.2. — [IpoTokon KBaHTOBOM Tenenoprauuu. KBanToBoe cixatue

ITAHHBIX

Tema 3.3. — Kpunrorpaduueckue mpoToKoIbI

4.3. TlpakTrueckue (CEMUHAPCKHE) 3aHATHUS

TeMbl MPaKTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B Ta0IHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U KX TPYJOEMKOCTb

U3 Hux No
Ne  [Tembl IpaKTHYECKUX Dopmsi TpyRoeMKOCTb, |IpaKTUYECKOM [pa3/erna
/11 [3aHATHH TIpAKTHHYCCKIX (dac) MOJTOTOBKH, |TMCIIHII
3aHATHU
(dac) UTHHBI
Cemectp 2
[Ipunnun P. Jlannnayspa. [Pemenue 3amau 1 1 1
OOpaTuMbIC BEIYUCIICHUS.
AKCHOMBI KBaHTOBOM Pemenue 3anau 1 1 1
MEXaHUKU
MaremaTuuecKkuit Pemenue 3anau 2 2 1
arrmapaTt BEKTOPOB
HTEOEPTOBA IPOCTPAHCTBA
KyOurt, onHO- U 1BYyX- Penrenue 3amau 1 1 2
KyOHTOBBIC CXCMBI.
[TomHbIi HAOOP TEHTOB.
KBaHTOBBIE CXEMBI: Pewmenue 3amau 2 2 2
YCIIOBHBIC OTICpAIUH,
CO3/IaHHE 3aITyTaHHBIX
COCTOSTHMIA.
Anroput™m Jloitua — MMuranmoHHbIe 2 2 2
KBaHTOBOE BAHSATUS
npeoOpa3oBanue Pypbe
[IpoTOKOJI KBAHTOBOM VIMHUTaLIMOHHBIE 2 2 3
TEJEeTOPTALIUH. BaHATUS
KBaHTOBOE C)xkaTue MuUTalIMIOHHBIE 2 2 3
TAaHHBIX BaHSTHS
Kpunrorpadguueckue VIMHUTaLIMOHHBIE 4 4 3
npotokoasl BB84 u B92 3aHATHS
Bcero 17 17
4.4. JlabopaTopHble 3aHATHS
Tembl JTabOopaTOPHBIX 3aHATUH M UX TPYJOSMKOCTH ITPUBEICHBI B Ta0IHIIE 6.
Tabnuna 6 — JIabopaTopHbIe 3aHITHS U UX TPYAOEMKOCTh
N3 Hux No
e HaumeHoBaHnue 1a00paToOpHbIX paboT TPYAOCMKOCTS, | IPAKTHYECKOI |passiena
I1/T1 (dac) MMOJATOTOBKH,  |THCITUTI
(gac) UITHHBI

Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHHe/ BBINOIHEHUE KYPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHO




4.6. CamocrosTenbpHas paboTa 00yJaroIIHXCs
Bunbr caMmocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh MPUBEICHBI B TAOIHIIE 7.

Tabmuna 7 — Buibl caMOCTOSATEIBHON pabOTHI M €€ TPYI0EMKOCTh
Bcero, |Cemectp 2,

Bun camocTosTensHOM paboTh

qac qac
1 2 3

M3ydyeHne TeopeTHUecKOro MmaTepuania 18 s

mucturuinHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3ananus (PI'3)

Brinonnenue pegepara (P)

[ToarotroBka K TeKyIieMy KOHTPOJIIO 3 I

ycneBaemoctu (TKY)
Jlomamnee 3ampanue (/13) 12 |12
KoHnTpoibHble padoTsl 3a0uHUKOB (KP3)

[TonroToBka K MpoOMEKyTOUYHOM
atrecranuu (I1A)

Bcero: 38 |38

5. [lepeuenp yueOHO-METOIUUECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITEIIbHOM pabOThl 00YYAIOMIUXCS IO TUCHUILTAHE (MOJIYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl JIJIsl CaMOCTOSTENbHON padoThl OOydYarolmUXCsl yKa3aHbl BILIIL.
7-11.

6. IlepedeHp MeYaTHBIX U AIEKTPOHHBIX YICOHBIX M3IaHUI
[TepedeHb neyaTHBIX M AIEKTPOHHBIX YUEOHBIX M3JaHUN NpUBEACH B Tabiue 8.
Tabnuua 8— IlepedeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUM

KomuecTBo 9Kk3eMILIIpOB B

Mudp/ o6ubnuoreke
bubnuorpaduyeckas ccpuika
URL aapec (KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
530.1 KBantoBast ¢usuka [Tekcr]: cOopHUK 72
K 32 3amau / . U.KoBanenko [u ap.]; pen.: H.

[1. JlaBpoBckas, FO. H. IlapeB; Jlenunrp.
WH-T aBual. npubdopocrpoenus. - CII6.:
Wsn-so I'VAII, 2015. - 58 c.
http://znanium.com/ (@usuyeckas  peaJbHOCTh  BEKTOPHOTO
catalog.php?bookin  [morenumana. Dddekr AapoHoBa-boma u
f0=552266 MoHOMOb Jlupaka. YuebHoe mocooue /
Meiinuxos E.3. - JlonronpyaHsiii:
Wutemnekt, 2015.

http://znanium.com/ [TanuteikoBa-bymkesny, N.1. ®uzuka. Y.
catalog.php?bookin 2.  OnTuka. KBanToBas ¢dusnka.
f0=509269 CtpoeHne W  (u3UYEeCKWEe  CBOWCTBA
BelecTBa [ DIEKTPOHHBINA pecypc]: B 2 u.:
yayeOnnk / W.M. TanuieikoBa-



http://znanium.com/%0bcatalog.php?bookin%0bfo=552266
http://znanium.com/%0bcatalog.php?bookin%0bfo=552266
http://znanium.com/%0bcatalog.php?bookin%0bfo=552266
http://znanium.com/%0bcatalog.php?bookin%0bfo=509269
http://znanium.com/%0bcatalog.php?bookin%0bfo=509269
http://znanium.com/%0bcatalog.php?bookin%0bfo=509269

bymikeBnd. — MuHCK: Bolnmsiimas mkosna,
2014. - 232 c.

7. TlepeueHb 3NEKTPOHHBIX 00pPa30BATEILHBIX PECYPCOB
nH(OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « HTepHeT»
[lepeueHb AMEKTPOHHBIX 00PA30BATEINBHBIX PECYPCOB HH(POPMAIIMOHHO- TEIIEKOMMYHHKAITHOHHON
cet «MHTEpHETY», HEOOXOIMMBIX I OCBOCHHUS JUCIUILIMHBI IPUBEACH B Tabnule 9.

Tabmuma 9 — IlepedeHb SJEKTPOHHBIX 00pPa30BaTENBHBIX PECYpPCOB  HMH(MOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL aapec Haumenosanue

http://lib.aanet.ru/ bubimorexa ['Y AIT

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO 0OECIICUCHHUS, UCTIONIB3YEMOT0 IIPU OCYIIECTBICHUH
00pa30BaTENBHOTO MPOIEcca MO AUCIUILINHE.
[TepeueHp UCTIONB3yEMOT0 IPOrPAMMHOTO OOecnieueHus IpeicTaBieH B Tadmuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 0OeCIIeYeHUS
Ne /it HaumenoBanue

He npenycMoTpeno

8.2. Ilepeuenn MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBIICHHH 00pa30BaTEIHLHOTO MIPOIIecca MO AUCIHUIUINHE
[lepeueHp UCTIONB3YEMBIX HH(OPMAIMOHHO-CIIPAaBOYHBIX CHCTEM IpecTaBieH B Tadmume 11.

Tabmuua 11— ITepeuerp nHGOPMAIIIOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HanmeHnoBanue

He npenycMoTtpeHo

9. MarepuanpHO-TeXHHYECKas Oa3a
Cocras MaTepHaIbHO-TEXHUUECKOW  0a3bl, HEOOXOJUMOH s  OCYILIECTBICHHUS
00pa3zoBaTenbHOrO Mporiecca Mo JUCHUIIIMHE, MpecTaBIeH B Tabnuiel2.

Tabnuna 12 — CoctaB MaTepuaaIbHO-TEXHUYECKOM 0a3bl

Ne HanmeHnoBaHne cOCTaBHON YaCTUMAaTEpUaAIbHO- Howmep aynutopuu (npu
[/ [TeXHUYECKOH 0a3bl HE00X0JMMOCTH )

1 |MynbTuMenuitHas JeKIMOHHAs ayAUTOPHUS

10. Omnenounble cpeAcTBa A1 MPOBEACHUS IPOMEKYTOUHON aTTeCTalluU
10.1. CocTaB OIICHOYHBIX CPEICTBIJIS TPOBEACHUS TPOMEKYTOYHOH AaTTeCTaIlUH
o0yyaromuxcs o JUCHUIUIMHE NpUBeieH B Tabnue 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEICTB IS MPOBEACHUS TIPOMEKYTOUYHOW aTTeCTAIlNN
By npoMexxyTo4yHO# aTTecTanuu [lepedyeHb OLIEHOYHBIX CPEICTB
JlndpdepeHnpoBaHHbIHN 3a4ET CnucoK BOIPOCOB.



http://lib.aanet.ru/

10.2. B xauecTBe KpUTEPUEB OLICHKH YPOBHS CPOPMUPOBAHHOCTH (OCBOCHUS )
KOMIIETEHIMH 00y4JaromMUMuUCs IPUMEHSETCs S-0aipHas IKaina oleHKA COPMHUPOBAHHOCTH
KOMIIETEHIMH, KOTOpas IpuBeeHa B Tabuuue 14. B TeueHne cemecTpa MOKET UCIOIb30BAThCS
100-6anpHast mKana MOIyIbHO-PEHTHHIOBOI CUCTEMbI Y HUBEPCUTETA, MpaBHIIa
HCIOJIb30BAHUS KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepuu olieHKH ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHITUH

Or1eHKa KOMIIETEHIINHT

5-0arutbHad mKaia

XapakTeprcTuka chopMHUPOBAHHBIX KOMITETEHITHI

COTJIMYHO»
«3a4YTCHO»

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua,

— YBEPEHHO, JIOTUYHO, [TOCJIEI0BATEILHO U TPAMOTHO €I'0 U3JIaraer;

— OMUPAsICh HA 3HAHMS OCHOBHOM M JOTMOJHUTEIBHOU JIUTEPATYPHI,
TECHO MPUBSI3BIBACT YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTHICCKOM
JIEeATEILHOCTBIO HAIIPaBJICHUS;

— yMeno 000CHOBBIBAET U ApIYMEHTUPYET BBIJBUTAEMbIE UM UJIEH;

— JIeJIacT BBIBOALI M 0000IIECHNUS;

— CBOOO/THO BJIAJIEET CUCTEMOM CHEIMaTU3UPOBAHHBIX MTOHSATUH.

«KXOPOLIO»
KGAaYTCHO»

— o0yJaromuics TBEPIO YCBOWIJI MPOTPaMMHBINA MaTepuall, TpPaMOTHO U
[0 CYIIECTBY W3JIaracT €ro, ONUpasCh Ha 3HAaHUS OCHOBHOM
JUTEPaTypPHI;

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOU JEATSIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJ1aeT BBIBOALI M 0000IIEHNS;

— BJIQJICET CHCTEMOM CIIeUATN3UPOBAHHBIX TTOHITHH.

«YHAOBJICTBOPUTCIIBHO»
«3a4YTCHO»

— oOyyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONUpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYILECTBEHHbIE OIIMOKH U HETOUHOCTH;

— UCIIBITBIBACT 3aTPYJHEHUs B IPAKTHYECKOM INPHMEHEHUM 3HAHUU
HallpaBJICHUS;

— ¢J1a00 apryMEeHTHUPYET Hay4YHbIE MTOJIOKEHHUS,

— 3aTpyHseTcs B GOPMYIMPOBAHNY BBIBOJIOB U 0000IIEHNUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIEHHAIN3UPOBAHHBIX IIOHATHMN.

«HCYHAOBJICTBOPUTCIIEHO
«HC 3a4TCHO»

— o0OyJaromuiicss He YCBOWJI 3HAYMTEIHLHOW YacTH MPOTPAMMHOTO
MaTepuana;

— IONMyCKaeT  CYIIECTBEHHbIE  OIMMOKM U  HETOYHOCTH  TPHU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHUECKOM MPUMEHEHUH 3HAHMIA,

— HE MOKET apryMEHTUPOBATh HAYUHBIE MMOJOKECHHS,

— He popMyIHpYeT BHIBOJOB U 00OOIICHHUIA.

10.3. TunoBble KOHTPOJILHBIC 3aJIaHUS WJIH WHBIC MAaTECPHAIIBI.
Bompocs (3agaun) ass 3K3aMeHa mpeicTaBiIeHbl B Tadnuie 15.

Ta6muma 15 — Borpocs! (3agaun) 1y1st S5K3aMeHa

No mi/mm [Tepedens BompocoB (3a7a4) A1 SK3aMEeHa Kon
WHMKATOpa
'Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO
Bompocsr (3amaun) as 3aueta / qudd. 3auera npeacrasieHsl B Tadmie 16.
Tabnuua 16 — Borpocs! (3amaun) uist 3aueta / aud . 3auera
Kon

Ne /it [lepeuens Bonpocos (3ama4) 1is 3adera / qudd. 3auera

HHAUKATOpa




1 [Tpo6aembr mukpoanekTponukul [puaiun Jlanmayspa [MK-2.V.1
2 JlokasarenbcTBa npuHuuna Jlannayspa [1K-2.B.1
3 [Ipsimoe SKCIEpUMEHTAIBHOE MOITBEPKACHUE MPUHITUTIA [1K-7.3.1
Jlannayspa.
4 Jlornueckasi HEOOPATUMOCTh
5 O BO3MOKHOCTH OOpaTHUMBIX BEIYUCIICHHUH
6 Teopema bennera
7 K Bompocy o peanuzanuu 0OpaTUMOT0 KOMIBIOTEpa
8 ['1166epTOBO N-MEPHOE MPOCTPAHCTBO
9 Anredpa MaTpHil
10 O6o3Hauenue Jupaka
11 JIuneliHble onepaTopbl
12 MaTpuyHOe Ipe/ICTaBIeHHE ONepPaTOPOB
13 [IpencraBieHue onepaTopoB € UCIOIb30BAHUEM TEH30PHOIO
[IPOU3BEICHUS
14 DYHKIIUU OTIEPATOPOB
15 TenzopHoe npou3BeieHNEe TPOCTPAHCTB
16 AKCHOMBI KBAaHTOBOM MEXAHUKH
17 CocraBHbIe cucTeMBL. AKcoMa 00 00BEIMHEHHUH CUCTEM
18 KBaHTOBBIE KOMIIBIOTEPHI
19 MoenrpoBaHUE KBAHTOBBIX CHCTEM Ha KJIACCUYECKOM
KOMITbIOTEPE
20 DKcrepuMeHT AslaHa AcIieka ¢ KOppeJIUupOBaHHBIMU
¢doronamu. Hepasencrro /l.bemnna.
21 KBaHTOBBIN KOMIIBIOTEp DeiiHMaHa
22 Ky6ut. OCHOBHBIE CBEICHUS
23 CocTaBHbBIE CHCTEMBbI
24 3anyTaHHbIE COCTOSIHUS
25 [ IprMepbI COCTaBHBIX CHCTEM
26 M3mepenue KyouTa
27 CMeriaHHbIe COCTOSTHUS. MaTpHIa INIOTHOCTH
28 KBaHTOBBIE JIOTHUECKUE HIEMEHTHI — OJTHOKYOUTOBBIH JIEMEHT
29 JIByXKyOHUTOBBI 3JIEMEHT. Y CJIOBHBIE Ollepaluu
30 VHUBepcaTbHBI HA0OP KBAHTOBBIX 3JIEMEHTOB
31 Peannzanus U3MepeHU B KBAHTOBBIX CXEMax
32 BeposATHOCTHBIN ¥ KBAHTOBBII aJITOPUTMBbI
33 BEICTpBIE BBIYHCIICHNS HAa KBAHTOBOM KOMITBIOTEpE. AJNITOPHTM
34 Jlotiua Anroputm [loiiua-/[xo3ca
35 Anroputm CaiiMoHa
36 Anroputm I'poBepa
37 KBanTOBas MI0THAS KOAUPOBKA
38 [TpoTokon TenenopTauuu
39 [Iporokosn kBaHTOBOM Kpuntorpadun BB84
40 [TpoTokon kBaHTOBOI Kpunrorpaduu B2
[Tepeuenn TEM Ui KYpCOBOTO TIPOCKTHPOBAHUS/BBIOIHEHUS KYPCOBOH PabOTHI

npeJcTaBiIeHbl B Tabuie 17.
Tabnuna 17 — I[lepedeHsb TeM At KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHEHHS] KypCOBOM pabOThHI

Ne /i [TpumepHBIii IepeueHb TeM Ui KYPCOBOTO MPOEKTUPOBAHUS/BBITTOTHEHUS
- KypCOBOi1 pabOThI

'Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO




Bonpocs! Jutsi MpoBeIeHNUs MPOMEKYTOYHOH aTTECTAllMd B BHJIE TCCTHPOBAHMS TPEICTABIICHBI B
Tabimue 18.

Ta6mmma 18 — [IpumepHbIii TepeYeHb BOIPOCOB JJISI TECTOB

Kon

No 11/t [TIpumepHBIil IEpedeHb BOMPOCOB JjIsl TECTOB
WHJUKaTOpa

He npenycmorpeHo

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO MUCHMIUIMHE OOYYarOIIMXCS 3a04HOW (OopMbI 00yueHwUs,
npezcTaBieHsl B Tadmuie 19.

Ta6muma 19 — [lepedyeHb KOHTPOIBHBIX PabOT
No 11/t [TepevyeHb KOHTPOIBHBIX PAOOT
He npenycmorpeHo

10.4. Metoauueckue MaTepuabl, ONpeAessIoIIre NPoLeaypbl OLEHUBAHUS
WH/IMKATOPOB, XapaKTEPU3YIOIIUX dTAIbl (OPMUPOBAHUS KOMIIETCHIIUH, COJIEPKATCS B
JIOKQJIBHBIX HOpMAaTUBHBIX akTax ['YAII, permaMeHTUpYONIMX NOPIOK U NPOLENYPY
IIPOBEJICHUS TEKYILIEr0 KOHTPOJI YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTalluy O0yJarouxcs
I'VAIL

11. Meroanueckue yKkazaHus Ui 00y4arOIIUXCs IO OCBOSHUIO JUCIUILTUHBI

11.1. Metoauueckue yKa3aHus sl 00y4YaroIIuXcsl 0 OCBOCHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAu€HUE JIEKIMOHHOTO MaTepHalia — JIOTHUECKU CTPOMHOE, CUCTEMHOE, TITyOOKoe U
SICHOE M3JI0kKEHHE yaeOHOro MaTepuana. HasHaueHne COBpeMEHHOMU JICKIIUU B PaMKaX JTUCITUTUTHHEI
HE B TOM, YTOOBI OJYYUTH BCIO HH(OPMALIHIO TIO TEME, a B OCBOCHUHU (PyHIAMEHTAIBHBIX MPOOIeM
JTUCIUTIIMHBI, METOJIOB HAYYHOTO MO3HAHUS, HOBEUIITUX JOCTHIKEHUN HAydyHOU MBICTU. B yueOHOM
Mpolecce JEKIUs BBIMOIHIET METOJI0JIOTHYECKYI0, OPTaHU3AlMOHHYI0 U WH(OPMAIMOHHYIO
byakuun. JIeKus packpbiBaeT MOHATUHHBIN arnmapaT KOHKPETHOW 00J1acTy 3HaHUsI, €€ MPOOJIeMBl,
JIaeT LEJNbHOE MPEJCTABICHUE O TUCLIUILINHE, TOKAa3bIBAET B3aUMOCBS3b C JPYTUMU JAUCIUIIIIMHAMMU.
ILrapupyeMble pe3yAbTaThl IPU OCBOCHHMH 00YYAIOIMMICS JSKIIMOHHOI0 MaTepyaa.

— TIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX ONPENENSIETCS 1IEJEBOM YCTAHOBKOW K Ka)X0 KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOU PabOTHI COBMECTHO C MIPEMO/IaBaTeIeM;

— pasBuUTHE TPO(PECCHOHATBLHO-ACIOBBIX  KA4yeCTB, JIIOOBM K TMpeaMeTy |
CaMOCTOATEIBHOI'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSTEIbHON PabOTHI;

— TIOJy4eHHE 3HAHUN O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKU M TEXHHUKA H O
MIPOTHO3€E UX Pa3BUTHS HA ONMKANIIINE TOIbL;

— Hay4HMThCS METOJMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIABHBIE MBICIH H
MOJIOKEHUSA, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATH UX B  Pa3IM4HBIX
(bopMyIHpoBKax);

— TONy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U TMTOHSATHIA.
JIeKUMOHHBIA MaTepual MOXET COMPOBOXKIATHCS IEMOHCTPALMEN CIIANAOB M HCIOJIb30BAHHEM
pa3gaToOYHOro MaTepuana MpH MPOBEISHUM KOPOTKHX JUCKYCCUH 00 OCOOEHHOCTSX MPUMEHEHHS
OTJEIBHEIX TEMATHK 110 JUCIUILINHE,

CTpyKTypa IpeaoCTaBICHU JISKIIMOHHOTO MaTepHaa;
Paznen 1. Ilpenmnockuiki BOSHUKHOBEHUSI KBAHTOBOW TapaaurMbl Beraucienuii Tema 1.1.
— KBanToBas MexaHHKa.




Tewma 1.2. — OGpaTumble BeIUUCICHUSA. AKCHOMBI. MaTemMaTH4YeCKui arnmapaT BeKTopoB.Pazaen 2.
Ky0Out, KBaHTOBBIEC aITOPUTMBI

Tema 2.1. — KBautoBsle cxeMbl. Pa3zen 3.

KBanToBas kpunrorpadusTema 3.1. —

KBaHTOBBIE TPOTOKOJIBI

Tema 3.2. — [IpoTokoi KBaHTOBO# TenenopTanuu. KBaHTOBOE cxkaThe naHHbIX Tema 3.3.

— Kpunrorpaduueckue npoToKoJbl

11.2. Metoauyeckue yKka3aHus JUisl OO yJarOIIMXCS IO MTPOXO0XKACHHUIO TPAKTUYECKHUX
3aHATHI
[IpakTHueckoe 3aHSATHE SBISICTCS OJHOW M3 OCHOBHBIX (JOPM OpraHu3aiuu y4eOHOro Ipoliecca,
3aKJTFOYAOINASCS B BBIMOJHCHUN OOYYAIONIMMHUCS TI0J] PYKOBOJCTBOM IpEMoAaBaTeliss KOMIUIEKca
y4eOHBIX 3aJlaHUl C IICJIbI0 YCBOCHUS HAYYHO-TEOPETHYECKHUX OCHOB Y4YEOHOW JMCITUILUIMHBI,
npuoOpeTeHus yMEHUN U HABBIKOB, OIBITa TBOPUYECKOM EATEILHOCTH.
L{enpr0 MPaKTUYECKOTO 3aHATHS JIJIs1 00y4YaIOIIerocs SBISICTCS MPUBUTHE 00YJarONUMCsI YMEHUN 1
HAaBBIKOB MMPAKTUYECKON JESATEIbHOCTH 110 U3y4aeMOU JUCUUILIUHE.
[Tnanupyemsble pe3ynbTaThl IPU OCBOCHUH 00YYAIOIIUMCS MTPAKTUYECKHUX 3aHATUH:
— 3aKperuvieHue, yriayOseHue, paclIMpeHue W JeTalu3alus 3HaHUW MPH PelieHUun
KOHKPETHBIX 3a/1a4;
— pa3BUTHE I[IO3HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPUYECKON aKTUBHOCTH;
— OBJIQJICHHE HOBBIMH METOJAMH U METOJUKAMH W3YYCHHUS KOHKPETHOW yueOHOI
TV CITATIIINHEL,
—  BBIPaOOTKA CITIOCOOHOCTH JIOTHYECKOTO OCMBICIICHUS TTOJTyUEeHHBIX 3HAHUHN JIIsI
BBITIOTHEHUS 3aJIaHNI;
— o0ecrieueHue paIrMOHATBLHOTO COYETAHWS KOJUICKTHBHOW M MHIUBUAYATBHOU (opM
o0OydeHusl.

TpeboBaHusl K MIPOBEAECHUIO MPAKTHYECKNX 3aHIATHH

[IpakTuueckue 3aaHusl C BAPUATUBHOCTHbIO MCXOJHBIX JAHHBIX BBIIAET NMPENOJaBaTENb. 3aJaHHUe
BKJIFOYACT pACYEThl, BBHIMIOJHIEMBIE C TPUMEHEHHEM COOTBETCTBYIOIIETO MAaTeMaTHYE€CKOTO
ammapara.

MeTtonuyeckue yKa3aHus JUIs BRINOJHEHUS MPAKTUYECKUX 3aJaHUN
MeTonudeckue yKazaHHWsS MO0 TPOXOXKJACHUIO TMPAKTHYCCKHX 3aHATHH TPHBEICHBI B y4eOHOM
nocooun [Ipununko B.K. ®uznueckne ocHOBBI KBaHTOBBIX BbrunciaeHui. Yacts 1. 2015.

11.3. MeToauueckue yKa3aHus sl 00y4JaroIuXcs MO MPOXOKICHUIO CAMOCTOSTETbHOM

paboThl
B Xo/e BBITIONHEHUSI CAaMOCTOATEIbHOU PabOThI, 00YJarOIIMiiCs BHIMOTHIET paboTy MO 33/JaHUIO U
IIPH METOIMYECKOM PYKOBOJICTBE IPETOJIaBaTeIIs, HO 0€3 ero HENMOCPEJACTBEHHOTO YJacTHS.
s oOydaromuxcsi mo 3a04Hoi (opMe oOyueHUs, caMOCTOsATeNbHass paboTa MOXKET BKIIIOYaTh B
ce0s1 KOHTPOJIbHYIO paboTy.
B mporecce BBIMONHEHUS CaMOCTOSATENBHOW paboThl, y oOydaromerocs QopMupyetcs
1eecoo0pa3Hoe IIaHNPOBaHUE pab0vYero BpeMeHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMCHHS H
HABBIKM B YCBOSHUU M CHCTEMAaTH3aIlMU MPUOOPETaeMbIX 3HAHUH, 00eCIeYnBaeT BRICOKUN YPOBCHb
yCIIeBAaEMOCTH B MEPHOJ O0yUYEHUS], TIOMOTAET MOJYYUTh HABBIKU MOBBIIIEHUS TPO(ECCHOHATEHOTO
YPOBHSI.
MeTonudeckuMU  MaTepuaiamMH, HaNpaBISIONUMH CaMOCTOSITENIbHYI0 paboTy 00ydaromuxcs
SIBIIICTCS Y4eOHO-METOIMICCKHIA MaTepHall 10 JUCIUILTHHE.



J{ns pa3BUTHS y CTYI€HTOB HAaBBIKOB CaMOCTOSTENIBHOI'O OBJIAJICHUS TEOPETUYECKUM MaTepHaIOM
pSA TEeM IUCHUIUIMHBI Ha TIPAKTUYECKUX 3aHATHUSX JAeTCs O030pHO, 4YTO MPEANONaraeT ux
CaMOCTOATENIbHOE JETAIBHOE N3yUYEHUE.

— llepeueHb TeM Uil CAMOCTOSATEIBHOTO U3YUEHUS:

— AKCHOMBI KBAHTOBOW MEXaHUKHU

— MaremaTtnueckuii anmnapar BEKTOpOB THJIL0EpTOBa MPOCTPAHCTBA

— Ky0ur, ogHo- 1 AByX- KyOUTOBBIEC cCXeMbI. [10THBIN HA0Op reHTOB.

— KBaHTOBBIE CXEMBI: YCIOBHBIE ONIEPALIMH, CO3/IaHUE 3aIlyTaHHBIX COCTOSTHUN

— Auroputm [oitua-kBanToBO€ npeodpazopanue Oypne

— 1IpoTOKOJI KBaHTOBOM TEJICIOPTALIUI

— KBanToBoe€ cxkaTtue TaHHBIX

— Kpunrorpaduueckue nporoxosnst BB84 u B92

11.4. Meroauueckue yKkazaHus 751 00Y4aroLIXCsl IO MPOXOXKICHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texylmuii KOHTPOJIb yCIIEBAEMOCTH IpENlyCMaTpUBaET KOHTPOJIb KadecTBAa 3HAHUN 00ydaroluxcs,
OCYILIECTBIIIEMOI'0 B TEUEHUE CEMECTPA € LEJIBIO OLIEHUBAHUS X01a OCBOCHHUS IUCLUIUIMHEI.
Pe3ynbTaThl TEKyLIEro KOHTPOJIS YYUTHIBAIOTCS IPHU MPOBEIECHUU MPOMEKYTOUHOU aTTeCTalluu B
cootBercTBUU ¢ TpeboBanusmMu CTO I'YAIL. CMK 3.76 «llonoxkeHue O TEKyIIeM KOHTpOJE
YCIIEBaEMOCTH U MPOMEKYTOYHOH aTTeCTallMH CTYACHTOB U acnipaHToB 'Y AIL oOydaromuxcs mo
00pa3oBaTesIbHBIM POrpaMMaM BBICILIET0 00pa30BaHUI.

11.5. Metroauueckue ykazaHus JUisl 00y4aroMXCs 110 MPOXOXKAECHUIO IPOMEXYTOUHOMN

aTTeCTaluu.
[TpomexxyTouHas arrectanus OO0y4arOIUXCA NpPEAycMaTpUBaeT OLIEHUBAHHE MPOMEKYTOUHBIX U
OKOHYATENBHBIX  PE3ylbTaTOB oOydeHWss 1o aucuuiuinHe. OHa  BKJIIOYaeT B cedd
nuddepeHIMpPOBaHHbBIN 3aUeT.
HuddepenurpoBaHHblii 3aueT — 3T0 (OpMa OLEHKM 3HAHWN, MOJYyYEHHBIX O00YyYarolUMCs IMpHU
U3y4eHUM JUCLUIUIMHBIL, TPU BBIIOJIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX paboT, Hay4HO-
HCCJIEIOBATEIBCKUX PadOT U MPOXO0KIEHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
COTJIMYHOY, «XOPOLIO», «YJOBJIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.
CucreMa OLIEHOK IIpU MPOBEACHUH MPOMEKYTOUHON aTTECTALUU OCYIIECTBISETCS B COOTBETCTBUU
¢ TpeboBanusmMu Ilonmoxkennit «O TeKyleM KOHTpOJE YCIEBAEMOCTH U IMPOMEXKYTOUHOM
arrectanuu cTyaeHToB ['YAII, oOywaromuxcsi 1o MporpaMMbl BBICIIET0 oOpazoBaHus» u «O
MOJyJIbHO-PEHTHUHIOBOH CHCTEME OLIEHKH KadecTBa yueOHOU paboThl cTyaeHTOB B ['Y Aly.



Jluct BHeceHus: U3MEHEHUH B pabouyio MporpaMmy AUCHUILTUHBI

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHS

ConepskaHue U3BMEHEHHUM U JTOTIOTHEHHM

Jlata u Ne
[IPOTOKOJIA
3acemaHus
kadeapst

Iommuce
3aB.

Kadeapoi




