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AHHOTaUs

Hucuunnuna «KBaHTOBBIE BBIYUCICHUS» BXOJUT B 00pa30BaTENbHYIO IMPOTPaMMy
BBICHIETO O0pa3zoBaHHMsl — TNporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
cnenuainbHoctd 12.03.05 «JlazepHasg TeXHHMKAa W Ja3epHbIC TEXHOJIOTMHU» HAIpPaBICHHOCTH
«JlazepHas TeXHHKA U JIa3epHBIE TEXHONOTUNY. Jluciumiunna peanusyetcs kadeapoit «Ne33».

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

OIIK-4 «CrocobeH TOHUMATh HPUHIMIBI PabOThl COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHI U UCIIONIb30BaTh UX ISl PEIICHUS 3a/1a4 MPo(ecCuOHAIBHOM 1eATeIbHOCTH

[TIK-6 «KBaHTOBBIE TEXHOIOTUM

ConepxaHue NUCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBA3AHHBIX C U3VUEHUEM U
PAa3pabomol K6AHMOBbIX ANCOPUMMOB U GLIYUCTUNENbHBIX CXEM.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QGopMbl OpraHu3aluu
yu4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMeENbHAL —paboma
obyuarowe2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJA: TEKYILUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTAaBJISET 3 3a4eTHBIX eAuHUIbl, 108
4acoB.

S3bIK 00yUYEHUS IO TUCIIMILTUHE «PYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

dopMHUpOBaHUE HABBIKOB Pa3pabOTKUU M HCIIOJIB30BAHMSI KBAHTOBBIE BBIYMCICHHBIX
CXEM U aJITOPUTMOB; CO3JIaHUE MPEACTABICHUSA O QYHKIUAX, aPXUTEKTypaX KBAaHTOBBIX CHCTEM
U CHUMYJSITOPOB; 00 OpraHU3allii BBIYUCIUTEIBHBIX OJKCIIEPUMEHTOB Ha 0a3e KBaHTOBOU
UHQPACTPYKTYPHI; Pa3BUTHE CIOCOOHOCTCH IO HCIOJB30BAHHIO CYIICCTBYIOIICH KBaHTOBOM
BBIYHMCIIUTCIILHON CUCTEMBI.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 00sA3aTeIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIONUMU
KOMIIETCHIIMSIMH WM WX 9acTMH. KOMIIETeHIIMM ¥ UHIUKATOPHI UX JOCTUKCHHUS IPUBEICHEI B

Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMNA U MHUKATOPOB MX JTOCTHKECHUS

Kareropus (rpymnna) Konn Kon n HanMeHOBaHME HHIUKATOPA
KOMIIETEHIINHU HAUMCHOBAHHC OCTHIKEHUS KOMIIETEHIINU
KOMIIETEHIINHU
OIIK-4 Cnocoben OIIK-4.3.1 3HaTh NEepCHEKTUBHBIC METOIbI
IIOHUMATh WH(POPMAITMOHHBIX TEXHOJIOTHH U
MIPUHITUIIBI pa0OTHI UCKYCCTBEHHOT'O MHTEIIJICKTA,
COBPEMEHHBIX HaIPaBJICHHBIX HAa Pa3paboTKy HOBBIX
Oo6menpodeccnoHanbHble | HHPOPMAITMOHHBIX HAyYHO-TEXHUYECKUX PEIICHUN

KOMIIETCHIINH TEXHOJIOTUH U OIIK-4.Y.1 ymeTh NpUMEHSATH
HCII0JIb30BaTh UX COBpPEMEHHbIE HH(POPMALMOHHBIE
JUISL pEIIEHU 3a/1a4 | TEXHOJIOTUU U MEPCIEKTUBHBIE METO/IbI
npo¢eCCUOHATIBHON | MCKYCCTBEHHOT'O MHTEJUIEKTA JIJIsl peIleHUs
JIESITEJIbBHOCTH 3a7a49 NpoeCcCHOHATBHOMN e TETbHOCTH
[1K-6.3.1 3HaTh NPUHIUIBI paOOTHI U
MOCTPOEHUS CUCTEM KBAaHTOBOM
KpUNTOrpa(uu 1 KBAHTOBBIX BHIYHUCICHUIN
[Tpodeccuonanbuble IT1K-6 KBanTOBBIE [1IK-6.Y.3 ymeTh coCTaBIsATh AJITOPUTMBI
KOMIIETEHIINH TEXHOJIOTUH JUIsl KBAHTOBBIX BBIYMCIIEHUI

[1K-6.B.1 BnaseTs HaBbIKaMu pabOTHI C
COBPEMEHHBIM ITPOrPAMMHBIM
o0ecnieyeHrneM JJis KBAHTOBBIX BbIUMCICHHUH

— «Duzukay,

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuuninHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHUU CIEAYIONUX AUCUUTUIAH:

- ((MaTCMaTI/IKa, Ananutuyeckas TreoMEeTpuia U JIMHEWHAas anre6pa»,

— «MHupopmaTuka»

— «OCHOBBI AITOPUTMU3ALIMU U IPOTPAMMHUPOBAHUS

— «KoMmploTepHBIE TEXHOJIOTUH KOHCTPYHPOBAHUS M MIPOU3BOICTBA»

3HaHI/I5I, MOJIYYCHHBIC IIpW HU3Y4YCHHU MaTcpualia JIaHHOﬁ JUCHUIINIMHBI, UMCIOT KakK
CaMOCTOSITENIbHOE 3HAUYCHUE, TAK ¥ MOTYT HCIIOIH30BAThCSI MPU U3YUYEHUU IPYTUX JUCIHUILINH:

— «OnTuyeckue ycTpoicTBa 00paboTKku nHDOpMAITUN,

— «JlazepHble MHGOPMAITMOHHBIE CUCTEMbBI KOCMUYECKUX aIapaToBy,

— «OnTHYeCcKHe CUCTEMBI CBS3H

— «OCHOBBI TPOEKTUPOBAHUS JTA3EPHBIX CUCTEM




3. O0BeM U TpyI0OEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboTHI 10 TUCIUIUTHHE (M paclpele]ICHHE dTOW TPYJOEMKOCTH IO CEMECTpaM) IPEICTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILTUHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 8 8
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 21 21
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUILIIMHBI U UX TPYAOEMKOCTh IIPUBEICHBI B Ta0IuULe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCITUIITHHEL Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 5
Pasnen 1. OcHOBHEBIE ITOHIATHS KBAHTOBBIX CUCTEM
Tema 1.1. KBaHTOBBII 00BEKT U KBAHTOBELIE CUCTEMBI 4 ) )

Tema 1.2. YHuUTapHBIE OnepaTopsl B KBAHTOBBIX
BBIUNCIICHUSAX

Paznen 2. OqHOKYyOUTHBIE KBAHTOBBIC TEHTHI
Tewma 2.1. Uannmanuzanus Kyoura

Tema 2.2. T'eiiter X (NOT) u Anamapa 4 2 2
Tema 2.3. T'eiiThI (ha30BBIX CIIBUTOB
Tewma 2.4, I'eiiTel noBOpoTa U TeUT Y

Pasnen 3. KBanroseie peructpel. CoctosiHus benna
Tewma 3.1 JIByXKyOUTHBIE TEHTHI 4 2 2
Tema 3.2. Coctosinus bemnna

Tema 3.3. Monuduxkarop ynpasienus u redt Toddonn

Paznen 4. Apudmernyeckue onepanui B KBAHTOBBIX
cucTeEMax

Tema 4.1 CnoskeHne ¥ BBIYUTAHUE KBAHTOBBIX LEIBIX 4 2 3
qHCell

Tema 4.2. KBaHTOBas JIOTHKA

Paznien 5. KBaHTOBbBIE reHEPATOPHI CIAyUYaHBIX YUCET
Tewma 5.1 CUMMeTPHYHBIH KBAHTOBBIH T€HEPATOP 4 2 4
Tema 5.2 AcuMMeTpUYHBII KBAaHTOBBIN reHepaTop




Pasnen 6 KBanToBas Tenenopranys U CBEPXILUIOTHOE
KOZMpOBaHUE

Tema 6.1 KBanToBas Tenenoprarus

Tewma 6.2 CBepXIUIOTHOE KOJIMPOBAaHUE

Paznen 7 KBaHTOBBIE AJITOPUTMBI
Tema 7.1 Anroputm Illopa
Tema 7.2 Anroputm ['poBepa 10

Tema 7.3 KBanToBoe npeoOpa3opanue Oypbe 6 4

Tema 7.4. KBaHTOBBIE POTOKOJIBI pacIpeIeIcHus

KIIIOUeh

Htoro B cemectpe: 34 17 21
Hroro 34 0 17 0 21

IIpakTHyeckass MOATOTOBKA 3aKJIKOYAacTCd B HENOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMMHUCsT  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOM 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJiOB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHSITHH MPUBEICHO B TaOIHIIC 4.

Ta6muma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO IUKJIa

Howmep

Hazpanue u COACPIKAHUC Pa3aC/IOB U TEM JICKIIHOHHBIX 3aHATUMN
pasaciia

1 OcCHOBHbBIE OHATHSI KBAHTOBBIX CHCTEM

Tema 1.1. KBaHTOBBII 00BEKT U KBAHTOBBIC CHCTEMBI (IEMOHCTPAIINS CITAH]IOB)
Tema 1.2. YHUTapHBIE OnIEpaTOPhl B KBAHTOBBIX BHIYUCICHUAX (JEMOHCTPALIUS
CJ1aiI0B)

2 OaHOKYOMTHBIE KBAHTOBBIE I'eThI
Tema 2.1. Uannuanuzanus KyouTa (I€MOHCTpaIUs CIaiI0B)
Tema 2.2. I'efitel X (NOT) u Axamapa (nemMoHcTpaIus ciaiiion)
Tema 2.3. I'eliTbl ()a30BBIX CABUTOB (IEMOHCTPAIIHS CJIAlI0B)
Tewma 2.4, I'eliTl moBOpOTa ¥ TeUT Y (AE€MOHCTpAIIUS CIANIOB)

3 KBanrtoBbie peructpsol. Cocrosinus besia

Tema 3.1 JIByxKyOUTHBIE TEHTHI (IEMOHCTpALIUs CJIAHI0B)

Tema 3.2. Cocrostnust bemta (1eMoHcTpanus ciaaioB)

Tema 3.3. Moauduxarop ynpasienus u redt Toddonu (qemoHCcTpanus ciaifioB)

4 ApudmMernyeckue onepanum B KBAHTOBBIX CHCTEMaX

Tema 4.1 CnoskeHre ¥ BRIYUTAHWE KBAHTOBBIX EJIBIX YHCEI (AEMOHCTpaIUs
CJaiioB)

Tema 4.2. KBanroBas Jioruka (JeMOHCTpalus ciaaiiioB)

5 KBaHTOBBIC reHepaTopPBhI CJIY4YaliHBIX YHCeT
Tema 5.1 CuMMeTpHYHBII KBAHTOBBIN TeHEepaTop (AEMOHCTpAIUS CIIai/10B)
Tema 5.2 AcuMMeTpUUYHBIN KBAaHTOBBIHM reHEpaTop (IEMOHCTpAIMs CIIali/I0B)

6 KBanToBas Tejienoprauus U cBepXinjioTHOEe KOAMPOBAHHE
Tema 6.1 KBanroBas Tenenopranus (AeMOHCTpaUs CIaiiJIoB U yUeOHBIX
¢buIbMOB)

Tema 6.2 CBepXIUI0THOE KOAUPOBAHUE (JEMOHCTpPALIMS CIai10B U y4eOHbIX




(bHIEMOB)

(bUIBEMOB)

KBanToBbie AITrOPUTMBI

CJIaiiIOB M Y4€OHBIX (PUITBMOB)

Tema 7.1 Anroputm lllopa (nemMoHCTpanus ciaioB U y4eOHBIX (PUIHMOB)

Tema 7.2 Anroputm I'poBepa (1eMOHCTpaIus CIaiI0B U YI€OHBIX (PUITHMOB)
Tewma 7.3 KBanToBoe npeodpazopanue Oypwe (IeMOHCTpaIs CIaiiioB 1 Y4eOHBIX

Tema 7.4. KBaHTOBBIC ITPOTOKOJIBI paCIIpeACIICHHs] KITIOUEH (JIeMOHCTpaIus

1.1. TlpakTrdeckue (CeMUHAPCKUE) 3aHATHS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 Hux No
Ne | Tewmsl npaktuueckux | dopmel npakTuyeckux | TpynoeMKOCTb, |MpaKTHUUYECKOH |paziena
/11 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
1.2. JlaboparopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TaOIULE 6.
Tabmuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyZAOCMKOCT®, | MPAKTHHECKOH | pasieiia
/1 (gac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 5
1 Omnpenienenne KBaHTOBOM (a3l 2 1 1-3
2 HccnenoBanue cOCTOSHUN KBAaHTOBOMN 2 1 3
3aIyTaHHOCTH
3 Apudmerndeckre onepanui B KBAHTOBBIX 2 1 4
crcTeMax
4 KBaHTOBbIE reHepaTophl CIydallHbIX YHCEN 2 1 5)
5 Pa3pa0boTka cxeM KBaHTOBOH TeJlenopTaluu 2 1 6
6 Pa3zpaboTka cxem CBepXIUIOTHOTO 2 1 6
KOJIMPOBaHUS
7 Hcnons3oBanue u HaCTPOiITKa BOJJOKOHHO- 2 1 1-3
onrtuyeckoro uurepdepomerpa Maxa-
Iennepa
8 OcBoeHNe MEXaHU3MOB pe(IIeKTOMETPHH 1 1 1-3
9 HccnenoBanue KBaHTOBOTO pacipeaeieHus 2 1 7
KJII04a
Bcero 17 9

1.3.

KypcoBoe npoexktupoBanue/ BHIIOIHEHNE KyPCOBOM pabOThI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




1.4. CamocrosrenbHas paboTa 00yJaromuxcs
Buapl camocTosTenbHON paboThI B €€ TPYIOEMKOCTh IMPUBEICHBI B TabuUIIe 7.

Tabmuua 7 — Bugsl caMocTosITeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 5,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuania
7 7
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 7 7
ycneBaemoctu (TKY)
Homamnee 3aganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 7 7
atrecrauuu (I1A)
Bcero: 21 57

2. IlepeyeHp yueOHO-METOIUIECKOTO 0OECIICUECHUS
JUISL CAMOCTOSITETIbHOM PabOThl 00YUYArOIIUXCS 110 JUCLHUILTHHE (MOIYITIO)
Y4eOHO-MeTOINYeCKHe MaTepHallbl JUIsl CAMOCTOSTEIBHON PabOThl OOYYaIOUIMXCSl yKa3aHbl B
.. 7-11.

3. IlepeuyeHb nmevaTHBIX U IEKTPOHHBIX YUEOHBIX M3/1aHUIM
[lepedyeHpb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIECH B TAOIUIIE 8.
Tabnuua 8— [lepeyeHb NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

[ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpaduyeckas ccpliaka OUbIMOTEKE
P (KpOME 3JTeKTPOHHBIX IK3EMITISIPOB)

004 C. B. Beszatees, C. I'. ®omuueBa. OCHOBBI 5
b 39 KBAHTOBBIX BEIYUCIICHUI: ydeOHOe Tocooue /;
C.-Ilerep6. roc. yH-T a3pOKOCM.

npubopoctpoenust. - Cankr-IlerepOypr: U3n-
Bo ['YAII, 2022. - 81 c. : puc. - bubnuorp.: c.
80 (13 naszs.). - ISBN 978-5-8088-1735-7 : b.
1. - TekcT : HenmocpeICTBEHHBIH.

KBaHTOBEIC TeXHOJOTHU: YaeOHOE mocobue / 3
530.1 B. 1. Kazakos [u np.] ; pen. A. P. bectyrun ;
K32 C.-Ilerepb. roc. yH-T a3pOKOCM.
npubopocTtpoenust. - Cankr-IlerepOypr :
W3n-Bo I'VAIL, 2021. - 119 c. : puc., Tadm. -
bubnmorp.: c. 114 - 116 (43 nass.). - ISBN
978-5-8088-1648-0 : b. 11. - Teker :
HEIOCPEICTBEHHBIN

[Tpununko, Bukrop KoncrantunoBud (kaum. 5)
53 (uz.-mar. Hayk, 1011.).

1176 ®usnyecKkue OCHOBBI KBAHTOBBIX
BbIUMCIIeHNH. J[nHamMuKa KyOouTa :




monorpadwus / B. K. ITpwmmnxko, 1. U.
Kosanenko. - CII6. : Jlaus, 2019. - 214 ¢. :
puc. - (YueOnuku jyist By30B. CrienuaabHas
auTepaTypa). - 3ari. oou. : Marucrparypa. -
bubmuorp.: c. 205 - 210 (115 na3s.). - ISBN
978-5-8114-3383-4 : 1259.50 p. - TekcrT :
HETOCPECTBEHHBIN

MeToap! KOMITBIOTEPHOM ONTUKH : YIEOHHK 5)
535 s By30B / A. B. Bosnkos, 1. JI.

M54 INonoBakun, JI. JI. JlockosioBuy u nip.; Pen.
B. A. Coiidep. - 2-e uzn., ucnp. - M. :
Ouzmatiut, 2003. - 685 c. : puc. - bubmuorp.
B KoHIe 11aB. - ISBN 5-9221-0434-9 : 297.00
p. - Tekcr : HenmocpeACTBEHHBIN.

N3 nanne umeet rpud MuHucTepcTBa
obpazoBanust P®. Ha c. 8 - 9: Cniucox
OCHOBHBIX 0003HAaYeHUN

Arpasain, I'. [Ipumenenune HenuHeHON 5)
681.7 BOJIOKOHHOW ONTHUKH : yueOHOoe mocodue / I'.
A25 Arpasan ; pen. U. 1O. lenuctok. - CII0. :
Jlanb, 2011. - 592 c. : puc. - (YueOHUKH 15
By30B. CrieniuanbHas JIuTepaTypa). -
buGnuorp. B koHIle ras. - And. ykas.: c. 580
- 588. - ISBN 978-5-8114-0999-0 : 1450.02
p. - TekcT : HenocpeICTBEHHBIH

5. IlepedeHs 31€KTPOHHBIX 0OpPa30BaTEIBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOH ceTH «VHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEeOOXOIUMBIX JJIsI OCBOCHUS JUCLMIIIMHBI
npuBesieH B Tabmuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue
https://quantum- Cumynstopsr IBM Quantum. IBM
computing.ibm.com/lab/docs/igl/manage/simulator/ | Quantum simulators
https://algassert.com/ KBanToBbI#1 cumynstop Quirk

6. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI
6.1. [lepeyenp mTporpaMMHOTO OOeCHeueHHs, HCIOJIb3yeMOro IPH OCYIIECTBICHUU
00pa30BaTeNLHOTO Mpoliecca MO AUCLUIIIUHE.
[lepeueHp UCHOIB3yEMOIO IPOrPAMMHOT0 OOecTieueHus IpeacTaBieH B Tadbaune 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmenoBanue

He npenycmorpeno

6.2. [lepeuenp HH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuens uCTONB3yeMbIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
Tabauie 11.




Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

7. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepHAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCIUIIMHE, ITPEACTaBIcH B Tabmuel2.

Tabmuua 12 — CoctaB MatepuaIbHO-TEXHUUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 MynpTUMeaUIHAS JIEKUUOHHAS ayITUTOPHUS

CHCHI/IaHI/ISI/IpOBaHHaﬂ na6opaT0pI/I;1 «KBaHTOBBIEC TEXHOJIOTHI

3 | KoMmnbroTepHslii KJIacc ¢ JOCTYIOM B HHTEPHET

8. OueHouHble cpeACcTBa IS MPOBEACHUS MPOMEKYTOUHOHN aTTecTalluu
8.1. CocraB OIIGHOYHBIX CPEICTBIUIA MPOBEIACHUS IMPOMESKYTOYHOW aTTeCTalluu
oOyJaromuxcs Mo AUCUUIUINHE TPUBEAEH B Tadbnuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB AJISl MPOBEICHHSI TPOMEKYTOUYHOM aTTeCTAIIH

Bun npomexxyTouHOM aTTecTanuu [TepedyeHb OIICHOUHBIX CPEACTB
DK3aMeH Crnucok BOMPOCOB K 9K3aMEHY;
DK3aMeHaI[HOHHEIC OUJIETHI,
3amauny;
TecTEl.

8.2. B KkauecTBe KpUTEpHUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa
WCIIOJIB30BAaHNsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMIETEHLUH

Or1eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— OIIMpasACb Ha 3HaHUA OCHOBHOH M )IOHOHHHTCHBHOﬁ JINTCPATYPBhI,

«OTJIMYHO "
GATTCHON TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIC TTOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIUATN3UPOBAHHBIX MIOHITHM.
— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepua, TpaMOTHO U
M0 CYHIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHIL,
«XOPOILIO» PaTyphL, o
— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
«3auTeHO)

— YBS3bIBAET YCBOEHHBIC 3HAHUS C MPAKTHYECKOM JESITEIbHOCTHIO
HaIIpaBJICHUS,
— apryMEHTUPYET HAYYHBIE OJIOKECHUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIAJIEET CUCTEMOM CIIECIUATU3UPOBAHHBIX TTOHSATHA.

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaraeT €ro, ONMUpasch HAa 3HAHUSA TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 00OOIICHNUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronmuics HE YCBOMJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HAIIPABIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

8.3. TunoBbie KOHTPOJIbHBIC 33JIaHUS HJIM UHBIEC MaTCPUATIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBIeHbl B Ta0wmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /it [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa Koz
MHIMKATOpa

1. Urto Ha3bIBalOT KBaHTOBBIM 00bekTOM? [IpuBeanTe mprumepsl OIIK-4.3.1
KBAHTOBBIX OOBEKTOB

2. Kakumu oTIMYUTENBHBIMY CBOMCTBaMU 00J1a/1at0T KBAHTOBBIE OIIK-4.V.1
00BEKTHI?

3. UYrto Takoe KBaHTOBas cucrema?’ I1K-6.3.1

4. Kakoe coctosiHue KkyOuTa Ha3bIBatOT CONPSHKEHHBIM? I1K-6.Y.3

S. KakoBbl 0COOEHHOCTH KBAaHTOBBIX aJITOPUTMOB? I1K-6.B.1

6. [ToueMy HEBO3MOXHO CKOITMPOBATh KBAHTOBBIM 00BEKT? OIlK-4.3.1

7. B kakux cocTOsSHUX 0053aTeIbHO HAXOAATCS KyOUTBI, €CIIi OHU I1K-6.3.1
BXOJIAT B COCTaB KBAaHTOBOM CHCTEMBI?

8. Kakwue 3agauu pemarorcsi npyu NoOMOIIM KBaHTOBBIX KoMibioTepos? | OIIK-4.3.1

9. KakoBbI OTIIMUNTENBHBIE IPU3HAKK KBAHTOBOI'O KOMIIBIOTEpA? OIIK-4.3.1

10. UTo Ha3bIBalOT KBAHTOBBIM BbIUMCICHUEM? OIlK-4.3.1

11. IloueMy B KBaHTOBBIX BBIYMCIICHUSAX HET UKJIOB?

12. MoskeT J11 KBaHTOBBII 0OBEKT UMETh O0JIee IBYX I'PaHUYHBIX I1K-6.3.1
COCTOSIHUI?

13. Jlnist gero ucnones3yroT cepy broxa? OIlK-4.3.1

14. Kaxumu cniocobamu MOKHO (pOopMalIbHO OMUCATh COCTOSIHUE OIIK-4.3.1
Kyoura?

15. Uro Takoe «keT»? I1K-6.3.1

16. ITpuBenuTe NpUMEpHI CYIIECTBYIOIINUX KBAHTOBBIX CHCTEM. I1K-6.3.1

17. B ueM 3akmrouaroTcs NpernMyniecTBa UCIOJIb30BaHNs KBAHTOBBIX I1K-6.3.1
KOMITBIOTEPOB?

18. UTto Takoe KBaHTOBKIN reit? B kakux cirydasx menecooOpa3HO I1K-6.3.1




MIPUMEHSITh MATPUYHOE NPEICTABICHIE KBAHTOBBIX T€UTOB?

19. WmeeT nu cMbIcH B Ipoliecce KBAaHTOBBIX BblunuciaeHui npumensats | [1K-6.3.1
1ocJe10BaTebHOE IPUMEHEHHE KBAHTOBBIN I€HTOB Y€THOE YUCIIO
paz?

20. Jloka)xxuTe, 9TO COCTOSTHUE KyOHUTa MOYKHO MIPEJICTABUTH B [1K-6.3.1
MaTPUYHOM BHJIE.

21. MoskHO 711 JOOUTHCS TaPaHTHPOBAHHOTO pe3yibTaTa MpH [1K-6.3.1
OJIHOKPaTHOM BBINIOJIHEHUH KBAaHTOBOrO BelunciieHus? [Touemy?

22. [ToueMy B KBaHTOBBIX BBIYMCICHUAX BAXKHO MPUMEHEHUE UMEHHO [1K-6.3.1
JIMHEUHBIX ONepaTopoB?

23. KakoBo maTpuyHoe npejacTaBieHue reira X? OIIK-4.V.1

24, UTto Ha3bIBalOT COOCTBEHHBIM 3HAYCHUEM Orieparopa? I1K-6.3.1

25. JU1g Kakux 1enel NCroJib3yI0T BEHTHWIIM KBAaHTOBBIX CABUTOB? OIlIK-4.3.1

26. JlaliTe onpeneneHre KBAHTOBOMY PETUCTDY. OIlK-4.3.1

27. [Touemy nByxkyouToBsIi TedT CNOT Ha3bpIBalOT yNpaBIIsSIOLIIM OIlIK-4.3.1
NOT?

28. UTto Takoe KBaHTOBas 3allyTaHHOCTh? OIlIK-4.3.1

29. Kakue nByxkyOUTOBBIE T€UTHI UCIIOJIB3YIOTCS I CO3TAHMS OIIK-4.¥.1
3aIyTaHHBIX KBAHTOBBIX COCTOSIHUIN?

30. [Touemy fu1s co31aHMs 3aIlyTAHHOCTH IIPEABAPUTEIIBHO OJIUH U3 OIIK-4.¥.1
KyOHTOB 0053aTEIHHO MEPEBOST B COCTOSIHUE CYNEPIIO3UIINN?

31. KakoBo ¢opmanbHoe npencraBinenne coctossauid bemna? OIlIK-4.3.1

32. UT0 Ha3bIBAIOT TEH30PHBIM NIPOU3BEICHUEM MaTpUIl? OIIK-4.3.1

33. Kak nelicTByIOT yHUTapHbIE ONIEPATOPHI B BEKTOPHBIX OIIK-4.V.1
I'MJILOEPTOBBIX MPOCTPAHCTBAX, SIBJISIOLIMXCS TEH30PHBIMU
IIPOU3BEACHUIMU?

34. YeM oTiMyaeTcs 3allyTaHHOE COCTOSIHUE IBYX KYOUTOB OT OIIK-4.3.1
COCTOSIHUS U3 CyNepno3uuun?

35. C Kaxo# 11eNbI0 MCIONIb3YIOT KBAHTOBYIO 3aIIyTAHHOCTB? OIIK-4.3.1

36. Kak sxcniepuMeHTanbHO NOATBEPAUTH, YTO B cOCTOSIHUU benna I1K-6.3.1
KyOUTBI CHJIBHO KOPPEJIUPOBaHbI?

37. MoxHo JIu 3anyTaTh 0osee AByX KyOUTOB? OIIK-4.V.1

38. B kakom 0aznce 0OBIYHO peaTu3yeTcsi CTaHAapTHOE I1K-6.3.1
BBIUKCIUTENBbHOE U3MeHeHne? [louemy?

39. B 4em 3akiogaercs 0COOCHHOCTH BHITIOTHEHUS apU(PMETHIECKUX OIIK-4.V.1
KBAHTOBBIX ONepanuii?

40. Kaxk nocturaror 06patiMocTy KBAaHTOBBIX BHIYMCIICHHI? [1K-6.3.1

41. Kak KOHTpOJUPYIOT MONBITKH KIOHUPOBAHUSI KyOUTOB? I1K-6.3.1

42. Kaxue reiTel HCOMB3YIOT AJIs peaau3alui HUHKpeMeHTa? I1K-6.3.1

43. Kak B3anMOCBs3aHbI KBaHTOBBIE CXEMbI HHKPEMEHTA U I1K-6.3.1
neKkpeMenTa’?

44, Kak B KBaHTOBBIX apu(h)METUUECKUX ONEpaLUiX pealn3yeTcs OIlK-4.V.1
NIEPEHOC pa3psAHON €AVMHUIIBI?

45, Kak peanmuzoBats B IBM Quantum Composer reiir CCCCNOT? ITK-6.B.1

46. B yem cyTh npornecca HHUIMANU3AlMK B KBAHTOBBIX BBIYMCIEHUSIX?

47. Uro npousoiier, eciu NpUMEHUTh apuMeTHYecKre onepannn K OIIK-4.3.1
KyOuTam, HaXoAsIMMcs B cocTosiHuM beria?

48. Kakne moaxoas! HCIONb3yrOTCA MPU pealn3aluy KBAaHTOBOTO OIIK-4.3.1
YMHOXEHHUSI?

49, Kaxk peanmm3oBaTh cioxxeHue 1mo Mmoayito 87 I1K-6.B.1

50. [TocTpoiite cxemy, BRIYUCIISIONTYIO abcomoTHoe 3HaueHue nenoro | [1K-6.B.1




qucia

ol. UTo Ha3bpIBalOT KBAHTOBBIM I'€HEPATOPOM CIIYHYalHBIX uncen? I1K-6.3.1

52. Kak cocrosgHue cynepno3uiuy UCroab3yeTcs IJisl CO3JaHus OIIK-4.V.1
BAaHTOBBIX T€HEPATOPOB CIIYYalHbBIX YUCEN?

53. Kak Bnusier Ha pacnpeieieHHe BBIXOIHBIX BEPOSTHOCTEH OIIK-4.V.1
M3MEHEeHHE 0Aa30BbIX COCTOSHUI KYOUTOB Ha BXOJIE CXEMBbI?

54, Uto Takoe acCUMETPUYHBIN KBAaHTOBBI I'€HEPATOP CIIyYaHHbBIX OIIK-4.3.1
qucen?

55. Kakoii reit mo3BoJjsieT co3/1aTh aCCUMETPUYHBIN KBAHTOBBII OIIK-4.V.1
redepatop? Ilouemy?

56. Kak Bnusier u3MeHeHne 6a30BOro COCTOSIHUS Ha BXOJIE Ha OIIK-4.V.1
BBIXOJIHOE PacHpe/iesIeHHe BEPOSITHOCTEH cOCTOSIHUI KyOuTa?

S7. Peanu3yiite KBaHTOBOE COCTOSIHUE, KOTOPOE C BEPOSATHOCTHIO I1K-6.B.1
0,33+0,01 npu u3mepernuu OyaeT naBath 3HaueHue 0,

58. Peanusylite KBaHTOBOE COCTOSIHHE, KOTOPOE C BEPOSATHOCTHIO I1K-6.B.1
0,90+0,02 npu n3mepennu OyaeT naBath 3HaYeHHE 1

59. Cozpnaiite reHepaTop, KOTOpbIH (GOpMUPYET CllydyaliHble 2-X I1K-6.B.1
pas3psIHbIe YUCIIa, B KOTOPBIX yucia 3 GopMHUpYIOTCS B /1Ba pasa
yale 4eM OCTaJIbHbIE

60. CozpnaiiTe reHepaTop, KOTOPbIH GOpMUPYET clydalHble 2-X [1K-6.B.1
pa3psIHbIC YMCIIa, B KOTOPBIX Yuciia 2 GOPMHUPYIOTCS B J1Ba pasa
peKe UeM OCTAJIbHbIE

61. MO’KHO JI1 B KBAHTOBBIX T'€HEPATOPAX CIIyYalHbIX YHCEI OIlIK-4.3.1
HCIOJIb30BATh 3alIyTaHHbIE KYOUTHI?

62. Mo3kHO 7TU cOo37aTh CAUMMETPHUYHBINA KBAaHTOBBIM FreHEPATOP OIIK-4.VY.1
CllyyailHbIX 4YHCel, HE UCI0JIb3ysl oniepaTop Axamapa? [Touemy?

63. Kak co3naTe cuMMeTpUYHBIM KBAHTOBBIN T€HEPATOP CIyYalHbBIX [1K-6.B.1
yucen B Auamnasone ot 0 1o 5?

64. Kak co3naTe KBaHTOBBIN reHepaToOp, KOTOPbIN OPMUPYET cepuu [1K-6.B.1
HYyJIEH U eTMHUIL?

65. KakoBa He0OX0IUMOCTbH B KJIIACCHYECKOM KaHaJIe CBSI3U MPH OIIK-4.V.1
OCYIIIECTBJICHUH KBAaHTOBOMW TEJICIOPTALIUU?

66. KakoBo HazHaYeHNE KOPPEKTUPYIOIINX ONEPATOPOB B CXEMAX OIIK-4.V.1
Tenenoprauun’?

67. Co3paiiTe cxemy TeJIenopTaly YeThpeX KyOUTOB. I1K-6.B.1

68. 3aueM UCTIOJIB3YeTCsl CBEPXIUIOTHOE KOJAMPOBaHKE? OIIK-4.Y.1

69. Kak n3menseTcs mponyckHasi CliocoOHOCTh kBaHTOBOro kKaHana npu | OIIK-4.V.1
CBEPXIUJIOTHOM KOJUPOBAHUHN?

70. Kak npoucxoaut nepenaua kyoura ot Anucel k boOy npu OIlK-4.V.1
CBEPXIIJIOTHOM KOJMPOBAHUN?

71. Kaxue BBIBOZBI MOXKHO CJI€1aTh, aHAIU3UPYSI PE3YIIbTAThI OIlK-4.V.1
CBEPXIUIOTHOTO KOJMPOBAHUS IIPHU UCIIOJIB30BAHUN PEATIBHBIX
KBAaHTOBBIX CHCTEM?

72. B kagecTBe 4ero MoryT MUCIoJb30BaThCs napsl beia npu I1K-6.3.1
CBEPXIUJIOTHOM KOJIMPOBAHUU?

73. Kaxue reiTel HCNOJIB3YIOTCS IPU CBEPXILIOTHOM KOJWPOBAHUH? I1K-6.3.1

74. Kak Anuca ynpasisieT mpouneccoM CBEPXIUIOTHOIO KOJUPOBAHUS? OIIK-4.V.1

75. Kak MOXHO MCTIPaBUTh OIMOKH, BO3HUKAIOIINE H3-32 OIIK-4.V.1
JICKOILIEPEHIIMH ITPH CBEPXINIOTHOM KOJAUPOBAHUH?

76. EcTb 1u xakas-mu60 B3aMMOCBS3b MEXKAY KBAaHTOBOM OIlIK-4.3.1

TCHCHOpTaHHCﬁ 1 CBCPXIIJIOTHBIM KOI[I/IpOBaHI/IeM?




77. PeanuzyiiTe ¢ moMOIIBIO CUMYJISATOpa KBaHTOBYIO cxeMy anroputMa | [1K-6.VY.3
[lopa

78. PeanusyiiTe ¢ moMonip0 cuMysiTopa KBaHTOBYI0 cxemy ainroputma | [1K-6.Y.3
I'poBepa

79. Peanu3yiiTe ¢ mOMOIIBIO CUMYJISITOPA KBAHTOBYIO CXEMY [1K-6.Y.3

KBAaHTOBOI'O paCIIpCACICHUA KIIF04a

Bomnpocsr (3amaun) s 3auera / qudd. 3adera npeacrasicHbl B Tabmauie 16.

Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / qudd. 3auera

Ne i/

[lepeuens BompocoB (3agau) uist 3auera / audd. 3agera

Kon
WHIUKAaTOpa

Y4eOHBIM IJIAaHOM HE IPESYCMOTPEHO

[lepeuenp TeM Ui KypcOBOTO IPOSKTHPOBAHHS/BBIMOIHEHNSI KYpCOBOH PabOTHI
npeJcTaBiIeHbl B Tabnuue 17.
Ta6muma 17 — [lepedeHp TeM U1 KypcOBOTO MPOSKTHPOBAHHMS/BBIIIOJIHEHUS] KYPCOBOM padOThI

Ne /i [TpuMepHBIii IepeYeHb TeM IJIsi KypPCOBOTO MPOEKTUPOBAHUS/BHITOTHEHHUS
B KypCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMC)KYTOIIHOfI arrectauun B BHUHAC TCCTUPOBAHHA

MpeACTaBICHBI B Ta0uIe 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

y Koz
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
UHJIMKaTopa
1. | Kaxkoii TeiiT HCIoyIb3yeTcs sl IepeBo/ia KyOuTa B COCTOSTHUE OIlK-4.3.1
CyNepro3uLmu?
2. | B uem 3akimouaeTcsi OTIIMYME KBAHTOBOW CITYYaHOCTH OT OIIK-4.3.1
KJIACCUYECKOM ?
3. | Kak MOHO peann30BaTh CHMMETPUYHBII reHeparop ciydaiiHeiM uncen | [1K-6.B.1
C MIOMOIIIbIO OAHOKYOUTHBIX F€HTOB?
4. | Iloyemy TpyJaHO ompesienuTh a3y KBAHTOBOI'O COCTOSIHUS KyOuTa? OIlK-4.3.1
5. | B kakux cinyyasx ucnosnb3yercst cxema Pamces? OI1K-4.3.1
6. | Kakum 06pazom MOKHO OLIEHUTh 3HaYeHHE (a3bl kBaHTOBOro coctosnus | OIIK-4.3.1
Kyoura?
7. | Ecau qBakapl OCIeI0BaTeNbHO B KBAHTOBOM cxeMme Ha inHuM kyoura | [1K-6.3.1
YCTaHOBJIEHBI S-T€NUThI, KAKUM OY€T HTOroBO€ Ipeodpa3oBanue?
8. | Yro Ha3bIBaIOT ONEpaTOpOM MOBOPOTA? OIlK-4.3.1
9. | Kakue MaTrpuyHbIe PEICTABICHUS COOTBETCTBYIOT TeHTaM, [1K-6.3.1
BBITOJIHSAOLIUM ITOBOPOTBI BOKPYT ocell X, Y, Z Ha IPOU3BOJIbHBII
yronu?
10. | Peanm3yiiTe Y-redT ¢ MOMOIIBIO TEHTOB X U Z. T1IK-6.B.1
11. | YUro npoucxoamT, KOT/1a ABAXKAbI MOAPSI UCHOJIB3YIOT TedT Anamapa? I1K-6.3.1
12. | MoxHO 71 TOOUTHCS CKOJIb YTOJAHO TOYHOM OIIEHKH (ha3bl KBAHTOBOTO OIIK-4.3.1
COCTOSIHUS KyOuTa?
13. | Kakoii reiiT Ha3pBaroT 0000meHHbpIM? [Touemy? OIlK-4.3.1
14. | Kak onpenenuth cOOCTBEHHOE 3HAUYCHHUE onepaTopa X? I1K-6.Y.3
15. | Kak noBepHyTh KyouT Ha 3/7 Bokpyr ocu Z? [1K-6.Y .3
16. | Kakas kBaHTOBas cxema onpezessieT MHUMYIO 9acTh KBaHTOBOM daszp1? | T1K-6.V.3
17. | Kak BiusieT Ha olleHKY (ha3bl r1yOrHA KBAHTOBBIX BBIYMCICHUN? I1K-6.3.1




18. | KakoBo MatpuuHoe npeactaBieHue T+-reira? KakoB pe3ynbTaT ero OIIK-4.3.1
EUCTBUA?

19. | KakoBa 3aBucUMOCTb MeX 1y reiitamu Z, S u T? OIIK-4.3.1

20. | KakoBa 3aBHCHMOCTb MEX/y aMILUTUTYAaMHU BEPOSITHOCTEH KBAHTOBBIX OIlK-4.3.1
COCTOSIHUHM M CAMMMHU BEPOSITHOCTSIMU?

21. | Kakue npencraBieHus: KyOuTa Bbl 3HaeTe? OITK-4.3.1

22. | Kakoe popmaabHOE BBIpAKEHUE COOTBETCTBYET COCTOSTHUIO OIIK-4.3.1
CYNEepIIO3UIINH?

23. | MOXXHO JTH JI7Is1 TOCTPOCHUSI ACCUMETPUYHBIX KBAaHTOBBIX T€HEPATOPOB OIIK-4.3.1
ncnosb3oBath U-reiT?

24. | 3aueM UCTIONb3yeTCs KBAaHTOBAs Tenenopranus? Yem ee MOKHO OIlK-4.3.1
3aMEHUTH?

25. | Kakue 0coOeHHOCTH KBAaHTOBBIX CHCTEM HCIIONB3YIOTCs MpH peanm3anuu | [1K-6.Y.3
KBAaHTOBOM TeJICIOPTALMH?

26. | Kakoif MUHMMaIBHBIN HAOOP TEHTOB TpeOyeTcs A pean3aluuu OIlK-4.3.1
KBAaHTOBOM TeJIeOpTALMK?

27. | MOXHO JTU TEJIEeTIOPTUPOBATh KYOUT, HAXOISIIUICS B COCTOSIHUT [IK-6.Y .3
CyNepro3uLu?

28. | KakoBsl TpeOOBaHMSI HOPMHUPOBKH B MHOTOKYOUTHBIX CHCTEMax? OI1K-4.3.1

29. | Kakoii reliT 0OMEHHBAET COCTOSIHUSI IBYX KyOUTOB? OIIK-4.3.1

30. | KakoBo matpuunoe npencrasneane CNOT-reiira? OIIK-4.3.1

31. | KakoBo matpuunoe npencrasieane SWAP-reiita? OI1K-4.3.1

32. | Kak Ha cdepe broxa oroOpakaercsi cocTosiHUuEe KyOuTa, €ClIu OH OIIK-4.3.1
HAXOJUTCSI B COCTOSIHUU CYNEPHO3UIINU?

33. | Kak Ha cdepe broxa orobpakaercs cocTossHue KyOuTa, €CIu OH OIIK-4.3.1
HAXOJUTCSI B COCTOSIHUU 3aITyTAHHOCTH?

34. | C xakoit nenpto ucnonb3ytor SWAP-reit? OIIK-4.3.1

35. | C kaKkoii Lenbio BHIOIHIIOT U3MEPEHUE COCTOSIHHUS KBAHTOBOTO OIlK-4.3.1
peructpa B 6aszuce X-u3MepeHui?

36. | MOXHO JIn peann30BaTh CBEPXIUIOTHOE KOJIUPOBaHHE O€3 [IK-6.Y .3
KJIACCUYECKOI0 KaHaja CBs3U?

37. | MoxHO Jiu mepeiaTh TpH OMTa B OJTHOM KyOuTe? I1K-6.Y.3

38. | UccnenyiiTe mpuMeHeHHE apudMETHIeCKHUX orepariii Hag kyoutamu B | [1K-6.B.1
COCTOSIHUY berta, BBIOTHUB B CUMYJISTOPE MOLIArOBO KBAHTOBBIH
QJITOPUTM.

39. | MoXHO JIu OJJMH U3 KyOUTOB KBAaHTOBOT'O perucTpa 3aMeHuTh Apyrum u3 | [1K-6.Y.3
Jpyroro peructpa’?

40. | Kakue ux redToB MOKHO MCIOJIb30BaTh JJIsl peau3allik YCIOBHOM OIlK-4.3.1
JIOTUKU?

41. | Kak MOKHO IPOKOHTPOJIMPOBATH MepenoIHeHue kBautoBoro perucrpa | [1K-6.Y.3
IIPH BBITIOJIHEHUH apu(PMETHUECKUX Onepanuii?

42. | Kakue anmapaTHble peanu3alui KBaHTOBBIX T€HEPAaTOPOB CIIydaitHbIX OIlK-4.3.1
YHUCEeIl CYIIECTBYIOT?

43. | Kakoil KBaHTOBBII T'eHEPATOP CIyYalHBIX YHCEN Ha3bIBAIOT OIlK-4.3.1
CUMMETPUYHBIM?

44. | MoryT 11 KyOUTbl HAXOJIUTHCS B COCTOSIHUM CYNEPIIO3ULIUU TIPU OIIK-4.3.1
BBINOJIHEHUH apU(PMETHUECKUX oneparuii?

45. | 3auem B nipu peanuzanuu reifta CCCNOT ucnonb3ytor [IK-6.Y .3
BCIIOMOTATeNbHbIH KyOUT?

46. | 3aueM HY)KHBI U3MEPEHUS TPH 3aITyCKE KBAHTOBOTO T€HEpaTopa Ha [IK-6.Y .3

pearbHOM KBAHTOBOM Ipolieccope?




47. | I'me ucronb3yroTcss KBAaHTOBBIE TEHEPATOPHI CITyYalHbIX YUCen? OIlK-4.3.1

48. | MOXHO JIi TEJeOPTUPOBATh CPa3y MATh KyOUTOB? [1K-6.Y.3

49. | [lomoraer 11 TeJIeMOPTAIIMH MOBBICUTh HAJIEKHOCTh KBAHTOBBIX OIIK-4.3.1
KaHaJIOB CBsI3U?

50. | [IpoucxoauT v niepeaada YHEPTUM MTPU KBAaHTOBOU TeJeNopTaluu? OIlK-4.3.1

[lepeyeHb TeM KOHTPOJIBHBIX PaOOT MO JAHUCIUILUIMHE OOYYArOIIUXCs 3a0YHOU (OPMBI
o0OydeHus1, IpeCTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PAabOT

He npenycmorpeno

8.4. Meronuyeckue — MaTepuaibl,  ONPENCIAIOIMIAE  MPOLEAYypPhl  OIEHUBAHUS
WHAUKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIIETCHLUN, COJAEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYypY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTAllMH 00Y4arOIIUXCs
I'VAIL

9. MeTtoanueckue YKa3zaHus JJIsd o6yqa}oumxc;1 110 OCBOCHUIO JHCIIUIIIMHBI

9.1. Meronuyeckue yKazaHusd AN OOYYalOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKOe W sICHOE W3JIOKEHHe YdeOHOro marepuana. Ha3HaueHHe COBpPEMEHHOH JIEKIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MPOOJeM JAWCIHUILIAHBI, METOJOB HAyYHOTO TMO3HAHUS, HOBECHIINX
JTOCTHIKEHUI HaydyHOW MbIcTU. B yueOHOM mporecce JeKIusl BBINOIHIET METOAOJIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHPOPMAIIMOHHYI0 (YHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpETHOW o0jacTu 3HaHUA, e€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHWE O TUCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[InaHupyeMble pe3ylabTaThl MPU OCBOSHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4eHHE COBPEMEHHBIX, II€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONMy4Y€HHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSTEJIbHOI'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsSI Ha ONMKaMIINe TOIbL;

— Hay4MThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B Pa3IHYHBIX
bopmynupoBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHIA.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAllMEl ClIaliIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIECHUU KOPOTKUX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTHHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa NpeaocTaBiIeHUs JEKIIMOHHOTO MaTepHaa:

— H3noxeHue TEKIMOHHOTO MaTepHana;

— IlpencraBienne TeopeTHUECKOro MaTepuraa pernoaBaTesieM B BUJIE CIIAiIOB;
— OcBoeHHE TEOPETHUECKOT0 MaTepraa 1o NpakTUYECKUM BOIIPOCAM;

— Crucox BOMPOCOB MO TeME JJIsi CAMOCTOSITENIbHOM paboThI CTyIeHTa
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HEIOCPEICTBEHHBIMN.

9.2. Meroanyeckue yKa3zaHus Ui 00y4aroIuXcs M0 yUYaCTHIO B CEMUHAPAX - YYeOHbIM NAAHOM
He NpPedycmMompeHo

9.3. MeTtomudeckue yKka3anust 151 00y4JaroNIuXCsl IO MPOXOKICHUIO TPAKTUYECKUX 3aHATHHA
(- yuebHvIM nanom ne npedycmompeno

9.4. Meromuuecknue ykazaHus Ui OOyYarOIIUXCS IO BBITIOJHEHUIO JIA00OPATOPHBIX
pabor

B xozme BbIONHEHHS J1a0OpPAaTOPHBIX paboT OOyYaroOmMHCS MOJDKEH YIIyOuTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKH, OBJIAJETh COBPEMEHHONM METOAMKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAMOHHONW XapaKTEPUCTHKOW OO0YyJaromIerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpENesseMOll Y4YeOHbIM IUIAHOM, U OTHOCUTCS K CpPEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOM JUCLUIUIMHBL

— 3aKpeIUICHHEe, PAa3BUTHE MU JEeTaln3alys TEOPETUYECKUX 3HAHMM, IOJyYEHHBIX Ha
JEKIMSX;

— IOJIyueHHe HOBOM MH(OpMAIMH 10 3y4aeMOH IUCHUIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3aganue u TDe6OBaHI/I$I K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT

JlaboparopHas pabota Ne 1 «Omnpenesienue KBaHTOBOM ¢a3bD»
Hean padorsl — [Ij1s1 HEM3BECTHOTO KBAaHTOBOTO BEHTHJIS (PA30BOTO CABUra HAWTH 3HAYEHUE
¢a3sl, BeIOIHUB 3kcriepuMeHT B IBM Quantom Composer
Copepxxanue padoTbI:
1. W3yuwure cBOICTBA OTHOKYOUTHBIX KBAHTOBBIX BEHTHUJICH.
2. CosznaiiTe KBaHTOBBIE CXeMbl Pamces [uisi ompejenieHust 3HaUYeHUs (Pa3bl HEM3BECTHOTO
KBAHTOBOT'O BEHTHUJIS
3. IlpoBectn cepuro skcnepumeHToB B IBM  Quantom Composer s peanu3anuu
KBAaHTOBBIX CXEM Ha peaJIbHbIX KBAHTOBBIX CUCTEMAX.
4. OdopmuTte oTYeT MO JTAOOpAaTOPHOU padboTe
3ananus k JIP Nel:

[TycTh Hen3BeCTHBIN BEHTHIIb (PAa30BOrO CABUTA paBeH ¢ . TpedyeTcst HaliTH 3TO 3HAYEHUE,
BHIMTOJTHUB dKcriepuMeHT B IBM Quantom Composer.

Ne Bapuanrta % Ne BapuaHTa 4
1 2r 1 r
3 5




2 T 12 T
3 7
3 T 13 /4
4 6
2 7
5 27 15 T
3 5
6 T 16 T
3 7
7 T 17 T
4 6
8 T 18 2
2 7
9 T 19 3T
8 7
10 T 20 57
8 7

CrpykTypa u dhopma oTyeTa 0 1a00paTOPHOU padoTe

— TlocranoBka 3ajauu;

— BxoaHbIe U BBIXO/HBIE JaHHBIE;

— Copep:kaHue TarnoB BHITIOTHEHHUS;

— O06ocHOBaHME MOJIYYEHHOTO pe3yibTara (BBIBON);

— Crnucok ucroiab3yeMoi IuTepaTyphl
TpeboBanus k ohopMIECHUIO 0TYETA O J1TAOOPATOPHOU paboTe
Otuer no n1abopatopHOi paboTe MPeOCTaBISAETCS B IEUaTHOM/UIIN 3JIEKTPOHHOM BUJIE;
JOJKHA COOTBETCTBOBAThH CTPYKTYpe U (hopme oTUeTa, MpeACTaBIEHHOH BHIIIIE;
Otuer no naboparopHoit pabore  gomwkeH uMeTh TUTyAbHBIN auct (OCT 7.32-2001
uznanus 2008 roga) ¢ Ha3BaHUEM U MOJIHUCHIO CTYAEHTA(0OB), KOTOPHIH(bIe) ee caeman(u)
u opopmui(n);
Crynent nomkeH 3amutuTh JIP. OTMeTka 0 3amuTe J0MKHA HAXOJUTHCS HA TUTYJIBHOM
JIUCTE BMECTE C MOJMUCHIO MPeroaaBaTess

JlaboparopHas pabota Ne 2 «McesieqoBanne cOCTOSIHM KBAHTOBOM 3alyTAHHOCTH»

Hean padorsl — [IpoBectu psn sxcriepuMentoB B IBM Quantom Composer uist uccineoBaHus
cocrosiHuit benna u GHZ-cocTosiHuii KBAHTOBOM CHCTEMBI

Copepxxanue padoThbI:

1.
2.
3.

4.

N3yunte cBoiicTBa MBYX KYOUTHBIX KBAHTOBBIX BEHTUIICH.

CosnaiiTe KBaHTOBBIC CXEMBI JUISI 00CCIICUEHUS 3aITyTAHHOCTH JIBYX U 00Jiee KyOuT.
IIpoBectn ceputo skcnepumeHToB B IBM  Quantom Composer mis peanuzanuu
KBAaHTOBBIX CXEM Ha pPCAJIbHBIX KBAHTOBBIX CHUCTCMAaX M BBIIIOJIHHUB U3MCPCHUSA B pPa3HbIX
Oa3ucax.

OdopmuTte oTueT mo 1abopaTopHO padboTe

3ananue: [IpoBectu uccrnenoanue cocrosiuuit benna u GHZ-cocrosHuii KBaHTOBOM CHCTEMBI.
HaiiTn BEpOsITHOCTH BCEX COCTOSIHUI KBAaHTOBOW CHCTEMBI, BBIIIOJHUB CEPHUIO IKCIIEPUMEHTOB B
IBM Quantom Composer.

Homep KonnuectBo | Homep BapuanTa KonnuecTBo
BapHaHTA abICTPeNJIB abICTPeNJIB




1 2048 6 8192
2 1024 7 512

3 4096 8 5120
4 3072 9 1536
5 51200 10 10240

Crpykrypa u hopma otyera o J1abopaTopHOU pabore

— IlocranoBka 3a7a4mu;

— BXoaHBIC U BBIXO/HBIC JaHHBIC;

— CoJep)kaHue 3TANoOB BBINOTHEHUS;

— OO6ocHOBaHHE TOJYYCHHOTO pe3yibTaTa (BBIBOI);

— CHHCOK UCIIOJIB3YEMOH JINTEPaTyPhI
TpebGoBanust Kk oopMIIEHHIO OTYETa O TabopaTopHOit paboTe
Ot4er o 1abopaTtopHOit paboTe MPEIOCTABISETCS B TICUATHOM/HIIN JJIEKTPOHHOM BUJIC,
JOJKHA COOTBETCTBOBATH CTPYKTYpe U (hopme oTUeTa, MPeACTaBICHHON BHIIIIE;
Ortuer o nabopaTopHoii pabore  momkeH umerb TUTYAbHBINA nuct (I'OCT 7.32-2001
u3nanus 2008 roga) ¢ Ha3BaHMEM M TIOJANUCHIO CTYIEHTa(0B), KOTOPHIH(bIC) ee caenan(u)
u opopMuiI(n);
Crynent moypkeH 3amutuTh JIP. OTMeTKa 0 3amuTe M0 KHA HAXOAUTHCS HA TUTYJIHHOM
JUCTE BMECTE C MOIICHIO TPEIoaBaTes

JlaboparopHas padota Ne 3 «Apudmernyeckue onepanun B KBAHTOBBIX CHCTEMax»

Heasb padorsl — OcBOUTH BBINNOJHEHHE 0a30BBIX apU(PMETHUECKUX OIepanuil B KBaHTOBBIX
cucreMax; I[Ipoectu psan skcnepumentoB B IBM Quantom Composer mns ucciaeqoBaHUs
JUHAMUKH COCTOSIHUI KBAaHTOBOW CHCTEMBI IIPU BBINOJIHEHUH apU(PMETHUECKUX Onepanuit
Copepxxanue padboThbI:

1. M3yunTe KBaHTOBBIC CXEMBbI, PCATM3YIOIIUE OIEpallii HWHKPEMEHTa, JCKPEMEHTA,
CJIO’KEHUS M BBIYUTAHUS B KBAHTOBBIX BBIYMCIICHHSX.

2. Co3paiiTe KBaHTOBbIE CXEMbl JJs pealu3aluud apuMETHUECKUX orepanus B
COOTBETCTBHH C 33JJaHHBIM BapHaHTOM 3aaHUSI.

3. TlomecTuTh OOMH W3 KyOWUTOB MEPBOrO CJIAraéMoro B COCTOSIHHE CYHEpPHO3MLIHU U
MPOaHATM3UPOBaTh M 3a(UKCHPOBATh COCTOSIHUS KBAaHTOBOW CHCTEMBI B PEKUME
TPACCUPOBKHU

4. Tlposectu ceputo skcrepumeHToB B IBM  Quantom Composer npns peanuszanuu
KBAHTOBBIX CXEM Ha pealbHBbIX KBAaHTOBBIX CHUCTEMaxX M BBIIOJHUB TPACCUPOBKY
KBaHTOBOTO BBIYHCIICHUSI.

5. Odopmure oTyer 1o J1aboparopHoi paboTe

3aganue:

PeanuzoBath apudmernueckue omepanuyd KBaHTOBBIMM CX€MaMH C MHHUMAJIBHOW TITyOMHOMN
BbIUMCJICHUM. BBIMOIHUTH TpacCUpOBKY (MOIIArOBOE BBHIMOJIHEHHE) KBAHTOBBIX BBIYMCIECHUN U
3a(pUKCUPOBATH MPOMEKYTOUHBIE U UTOTOBOE COCTOSIHHMS KBAHTOBOM CHCTEMBI, BBHITIOJIHUB CEPUIO
skcniepumMenToB B IBM Quantom Composer B pekxuMe CUMYJISIIUH.

Homep BapuanTa | omepanuu | Homep BapuanTa | omepanuu

1 5+5=7? 6 7+1=?
3-1=? 5-3=?
6-2=? 8-2=?

2 7+2=7 7 4+3=?
7-5=? 3-3=?
4-3=7

3 4+6=? 8 3-4=7
6-4=? 8-5=?




5-4=7

4 -4+6="? 9 -4+3=?
6-4=" -3-327
5.4=7

5 -5+5=7? 10 -3-4=7
-3-1=? -8-5=7
6-2="

CrpykTypa u dopma oTyeTa 0 1ab0paTOpHOU padoTe
— IlocranoBka 3a7a4mu;
— BxoxHbIe U BBIXOJIHBIC JTAaHHBIC,
— CopepxaHue 3TanoB BHITIOJTHCHUS;
— OO6ocHOBaHHE TOJYYCHHOTO pe3yibTaTa (BBIBOI);
— CHHCOK UCIIOJIb3YEeMOH JINTEPaTyPhI
TpeboBanus k ohopMIEHUIO OTYETAa O JIJAbopaTOopHOU padoTe
— Ortuer no nabopaTopHON paboTe MPETOCTABIAETCS B IIEYaTHOM/HITH SJIEKTPOHHOM BH/IE;
— JIOJDKHA COOTBETCTBOBAThH CTPYKTYpeE B (popMe oTUeTa, IPECTABICHHON BHIIIIC
— Oruer no nabopatopHoii padbore  gomkeH uMeTh TUTyIbHBIN nuct (COCT 7.32-2001
uznanus 2008 roga) ¢ Ha3BaHUEM U MOJIUCHIO CTYAEHTA(0OB), KOTOPHIH(bIe) ee caemnan(u)
u ohopmui(n);
— Crynent gomkeH 3amututh JIP. OTMeTKa 0 3anmTe J0HKHA HAXOJUThCS HAa THUTYJIbHOM
JIMCTE BMECTE C MOJIMMUCHIO MPETNOIaBaTes

JlaboparopHas pabota Ne 4 «KKBaHTOBBIE reHepPaTOPbI CIyHYaHbIX YHCeD)

Heap pa6orbl — OCBOUTH TEXHUKHM CO3JAaHMSI KBAHTOBBIX CXEM JJIsl T€HEpallUU CIIydyalHBIX
quceNl U olepauuil HaJl HUMU B KBaHTOBBIX cucreMmax; IIpoBectu psia skcnepumenToB B IBM
Quantom Composer A HCCIEIOBaHMS JWHAMUKH COCTOSHUN KBAHTOBOM CHUCTEMBI IIpU
reHepalnu CllyJyaiHbIX YHcen

Copepxxanue padboThbI:

1. U3yunTe KBAHTOBBIE CXEMbl, pEAIU3YIOIIUE CUMMETPHUUHBIA M aCCUMETPUUHBIN
KBaHTOBBIE F€HEPATOPHI.

2. Co3paiiTe KBAaHTOBBIE CXEMBI JJIsl pealn3allii KBAaHTOBBIX T€HEPATOPOB B COOTBETCTBUU C
3aJlaHHBIM BapUAHTOM 3aJJaHUsl.

3. IlpoBectu ceputo skcrepuMeHToB B IBM  Quantom Composer ans peanu3anuu
KBaHTOBBIX CXE€M T€HEpaTOpOB Ha peajbHBbIX KBAaHTOBBIX CHCTEMaX W BBINOJIHUB
TPACCUPOBKY KBAHTOBOI'O BBIUNCIICHHUS.

4. OdopmuTh oTUET IO JJabopaTOpHOU paboTe

3aganue:

PeannzoBaTh KBaHTOBBIE CXEMbl CHMMETPHUUYHOTO M ACCUMETPUYHOIO KBAHTOBOI'O I€HEPATOpA.
BeinonHuTh TpaccupoBKY (TOIIAroBO€ BHIMOJHEHNWE) KBAHTOBBIX BBIUMCIEHUH U 3aQUKCUPOBATH
IPOMEXYTOUHbIE M HUTOTOBOE COCTOSIHHUS KBAHTOBOW  CHCTEMBI, BBIIIOJHUB  CEPHUIO
skcniepumMenToB B IBM Quantom Composer B pexxuMe CUMYJIISALUH.

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe
— IlocranoBka 3amaum;
— BXoJHBIC U BBIXOJ/IHBIC JAHHBIC;
— CopeprxaHue 3TaroB BHINIOJHEHUS,
— (O0ocHOBaHME MOJIYYEHHOTO pe3yibTarta (BBIBOJ);
— CruCcoK UCTOIB3yeMOH JINTEPaTypPhl

TpeboBanus k 0ohopMIECHUIO 0TYETA O TAOOpPaTOpHOU paboTe

— Oruer no n1adopaTopHON paboTe MPeIOCTABIAETCS B IEYaTHOM/UIIH 3IEKTPOHHOM BU/IE;




— JIOJKHA COOTBETCTBOBAThH CTPYKTYpE U (popMe oTHeTa, MPEeCTaBICHHON BHIIIIE;

— Oruer o maboparopHoii pabore  momkeH uMmeTh TUTYIbHBIA Juct (I'OCT 7.32-2001
n3nanus 2008 roga) ¢ Ha3BaHWEM M TIOJAINKCHIO CTYIEHTA(0B), KOTOPHIH(bIC) ee caenan(u)
u opopmui(n);

— Crynent gomkeH 3amututh JIP. OTMeTKa 0 3amuTe JOKHA HAXOAUTHCS HA TUTYIHHOM
JIMCTE BMECTE C MOAIMUCHIO TPENOIaBaTest

JlaGopaTtopHnas padora Ne 5 «Pa3paboTka cxeM KBAHTOBOMH TeJIeMOPTALMID)

Heapr paGorbl — OCBOMTH TEXHUKHM CO3/1aHUSl KBAHTOBBIX CXEM TeEJENOpTalMM KyOWTOB;
IIpoBectn psin sxcnepumenToB B IBM Quantom Composer s HCCII€IOBAHUS JTUHAMUKHU
COCTOSIHMM KBAHTOBOM CUCTEMBI IIPU KBAHTOBOM TEJICIIOPTALIUU

Conep:xkanue padboThi:

1. M3yuuTe KBaHTOBBIE CXEMBI, peaTHU3yIONIHe TenenopTauuio | u 3 KkyOuToB .

2. CoznaiiTe KBaHTOBBIE CXEMBbI JJISl PeaTu3allii KBAHTOBBIX T€HEPATOPOB B COOTBETCTBUH C
3aJIaHHBIM BapUAHTOM 3aJaHUsl.

3. IlpoBectu ceputo skcnepumeHtoB B IBM Quantom Composer misi peanuszanuu
KBAaHTOBBIX CXE€M Ha peaJbHbIX KBAaHTOBBIX CHCTEMaX U BBIINOJIHUB TPACCUPOBKY
KBAHTOBOT'O BBIYHUCIICHUS.

4. Odopmuth oT4eT 1O TAOOPATOPHOU paboTe

3amanmue:.

Peanu3oBaTh KBaHTOBBIE CXEMBI TelenopTanuu 2 U 4 KyOuToBreHeparopa. BeImoiHUTE
TPacCUpPOBKY (IIOIIArOBOE  BBINOJHEHUE) KBAHTOBBIX BBIUMCICHUNH U 3apUKCHPOBATH
MPOMEKYTOUHBIE M  HUTOTOBOE COCTOSIHUS KBAHTOBOW CHCTEMBI, BBIMIOJHUB  CEPHIO
skcriepumenToB B IBM Quantom Composer B pexxuMe CUMYIISLINU.

Crpykrypa u hopma otyera o 1abopaTopHOU pabore
— TlocranoBKa 33724,
— BXoJHbBIC U BBIXO/IHBIC JAHHBIC;
— CopepkaHue 3TAroOB BBHITOTHEHUS;
— OO6ocHOBaHUE MOJYYEHHOTO pe3yibTaTa (BBIBO);
— CrHuCcoK UCTIOIB3yeMOH JINTEPaTypPhl
TpeboBanus k ohopMIECHUIO OTYETA O JTaOOpaTOpHOU paboTe
— Ortuer no 1abopaTopHOl paboTe MPEJOCTABISIETCS B IEYATHOM/HIIA SJIEKTPOHHOM BUJIE;
— JIOJDKHA COOTBETCTBOBAThH CTPYKTYpe B (popMe oTUeTa, MPEACTABICHHOM BHIIIIC
— Oruer o 1abopaTopHoii pabore  moimkeH uMeTh THTYIbHBIN Jmuct (COCT 7.32-2001
uznanus 2008 roga) ¢ Ha3BaHUEM UM MOJIHUCHIO CTYAEHTA(0OB), KOTOPBIH(bIE) ee caemnan(u)
u opopmuI(n);
— CrygaeHt gomkeH 3amuTuth JIP. OTMeTKa 0 3ammTe J0DKHA HAXOJAUTHCS HA TUTYJIHLHOM
JUCTE BMECTE C MOITUCHIO TPEIo1aBaTes

JlaGopaTtopHnast pabota Ne 6 «PazpaboTka cxemM CBepXIJIOTHOT0 KOJAHPOBAHUSD)

Heab pa6oTsl — OCBOUTH TEXHUKU CO3JIaHUS KBAHTOBBIX CXEM CBEPXILIOTHOTO KOIHPOBAHUS;
ITIpoBectn psin skcnepumenToB B IBM Quantom Composer s HCCII€IOBAaHUS JTUHAMUKH
COCTOSTHUI KBAaHTOBOW CHUCTEMBI TIPU CBEPXIIJIOTHOM KOJUPOBAHUHU

Copaepxxanue padoThbI:

1. W3yuuTe KBAaHTOBBIE CXEMBI, PEANH3YIOIINE CBEXIIIIOTHOE KOJIUPOBAHHE.

2. Co3maiiTe KBaHTOBBIE CXEMBI JUISI peaM3alldd CBEPXIUIOTHOTO KOAWPOBAaHUS B
COOTBETCTBUH C 33/IaHHBIM BapUAHTOM 3aJIaHUSI.

3. IlpoBectn cepuro skcnepumMeHToB B IBM  Quantom Composer mis peanu3amnun
KBAaHTOBBIX CXEM Ha pEAIbHBIX KBAHTOBBIX CHUCTEMaX M BBHIMOJIHUB TPACCUPOBKY
KBaHTOBOTO BBIYHCIICHUSI.

4. Odopmuts oTyer 1o gadopaTopHoil padote



3amanmue:

Peanm3oBaTh  KBAaHTOBBIE CXEMBI ~ CBEPXIUIOTHOTO  KoxupoBaHus.  OmnpeaenuTtsb
IPOIMYCKHYIO CIIOCOOHOCTh KBAaHTOBOTO KaHaja CBA3H. BBINOIHHUTH TPAacCHPOBKY (IOLIAroBoe
BBIIIOJTHEHUE) KBAaHTOBBIX BBIYMCICHUH W 3a(UKCHpOBATH NPOMEKYTOYHBIE W HTOTOBOE
COCTOSIHUSI KBAaHTOBOM CHCTEMBI, BHIIOJHHUB ceputo 3kcriepumentoB B IBM Quantom Composer
B PESXKUME CUMYJISILIN

CrpykTypa u dhopma oTyeTa 0 1a060paTOPHOU padoTe

— IlocranoBka 3anaum;
— BxoxHbIe U BBIXOHbBIE JaHHEIC,
— CoJep)kaHue 3TAroOB BBINOTHEHUS;
— O0ocHOBaHME TOJIyYEHHOT'0 pe3yJsbTara (BbIBOJ);
— Crucok ucnoiab3yeMon JINTepaTypbl
TpeboBanus k oopMIICHHIO OTYETa 0 Ja0OpaTOPHOH paboTe
— Oryer no nabopaTopHOii paboTe MPEIOCTABISIETCS B IEYaTHOM/WIIN 3JIEKTPOHHOM BHJIE;
— JIOJDKHA COOTBETCTBOBATh CTPYKTYpE M (pOpMe OTUETa, MPECTABICHHOH BHIIIE;
— Oruer o 1abopaTtopHoii pabore  moimkeH uMeTh TUTYIbHBIN nuct (COCT 7.32-2001
uznanus 2008 roga) ¢ Ha3BaHUEM UM MOJIHUCHIO CTYAEHTA(0OB), KOTOPBIH(bIE) ee caemnain(u)

u opopMuiI(n);

— Crynent gomwkeH 3ammtuth JIP. OTMeTKa 0 3amuTe JOKHA HAXOAUTHCS HA TUTYIHHOM

JMCTE BMECTE C MOAMMUCHIO MPENOAaBaTeIs

JlaGopaTtopnast pabora Ne 7 « AcnoJib30BaHHE M HACTPOIIKA BOJIOKOHHO-ONITHYECKOT0
unrepdepomerpa Maxa-Ilengepa»

Iear paGoThl — 3HAKOMCTBO ¢ YCTpoHcTBOM wuHTephepomerpa Maxa-llennepa,
peanuzanus UHTEpPepoMeTpa ¢ MOMOIIbIO BOJOKOHHOW OINTHKU, HCCIEAOBAHUE MapaMeTpoB
uHTepdepomerpa Maxa-llennepa, HaxOXJAEHHE BUIHOCTU HHTEP(EPEHLIMOHHOW KApTUHBI B
01HO(OTOHHOM PEKHUME U TIOJTYBOJHOBOTO HAMPSIKEHUS SJIEKTPOONTHUECKOTO MOIYISTOPA.

[IprnoGperaembie KOMIIETEHIIMM — OOy4aeMmble NPUOOPETAIOT HAaBBIKM pabOThl ¢
BOJIOKOHHO-ONTHYECKUMU KOMIIOHEHTaMHU, W OMNPEIETIECHUI0 BUIHOCTH HHTEPPEPEHIIMOHHON
KapTHHBIL.

B pabore ucnonb3yerca: ONTUYECKOE OJHOMOJOBOE BOJIOKHO, KOHHEKTOPBI, Ja3€pHBIN
MOJyJIb, TIOCTOSIHHBII ¥ NIEPEMEHHBIM ONTUYECKHE aTTEHIOATOPbI, ONITUYECKUE CBETOJEIUTENH,
ONTUYECKUN LHUPKYIATOP, JETEKTOP OJUHOYHBIX (DPOTOHOB, 3JIEKTPOONTHUECKUN (Pa30BBIN
MOJyJATOD, 3epkanio Papazes, onTuueckas JUHUS (KaTymka) Ha 10 kM.

JTanbl BLINOJTHEHUsI pA00ThI:

1. Cbopka onTHYECKON CXEMBI

2. TloctpoeHne  mepeaTOYHOW  XapakTEepPUCTHMKHM M HaXOXKJIEHHE  BHUJHOCTH
UHTEPHEPEHIIMOHHON KapTHHBI

3. HaxoxaeHune BHJHOCTM HMHTEpPPEpEeHIMH C YYEeTOM IIyMa JETeKTOpa OIAMHOYHBIX
(dhoToHOB

4. Odopmuts oTyeT o JadopaTopHoii padote

CrpykTypa 1 opma oTUeTa 0 1a00paTOpHOI paboTe
— IlocranoBka 3amaum;
— BxopaHbIE ¥ BBIXOIHBIE JAHHBIE,
— Copep:kaHue TAoB BHITIOTHEHHUS;
— OOocHOBaHHKE TIOJTYYEHHOTO Pe3yyibTaTa (BbIBOJ);
— CrnucoK UCTIONIB3yeMOH JIUTEePaTyphl

TpeboBanus Kk 0(hOPMICHHUIO OTYETA O J1A00PATOPHOM padoTe

— Oruer no n1adopaTopHON paboTe MPeIOCTABIAETCS B IEYaTHOM/UIIH 3IEKTPOHHOM BU/IE;




— JIOJKHA COOTBETCTBOBAThH CTPYKTYpE U (popMe oTHeTa, MPEeCTaBICHHON BHIIIIE;

— Oruer no maboparopHoii pabore  momkeH uMmeTh TUTYIbHBIA Juct (I'OCT 7.32-2001
n3nanus 2008 roga) ¢ Ha3BaHWEM M TIOJAINKCHIO CTYIEHTA(0B), KOTOPHIH(bIC) ee caenan(u)
u opopmui(n);

— Crynent gomkeH 3amututh JIP. OTMeTKa 0 3amuTe JOKHA HAXOAUTHCS HA TUTYIHHOM
JIMCTE BMECTE C MOJIMMUCHIO MPENOoIaBaTeIs

JlaGopaTtopHas pabota Ne 8 «OcBoeHHe MeXaHU3MOB pedIeKTOMEeTPHI»

Heap pabGorbl — HayuuTbcs paboOTaTh C ONTHYECKUM BOJIOKHOM; pa3o0parbes, Kak
(YHKIIMOHUPYIOT OTACIBHBIC YACTH ONTHYCCKOW CXEMBI, MOHSATh KaKhe (aKTOPHI BIHSIOT Ha
OTpaXeHUSI U MTOTEPIO0 MOIIHOCTU B ONTHYECKOM BOJIOKHE.

[IpunoOperaeMbie KOMIIETEHIIMM — OOy4aeMble TPUOOPETAIOT HABBIKM padOTHI ¢
pedIIeKTOMETPOM — HHCTPYMEHTOM H3MEpPEHHUS MapaMeTpOB ONTOBOJIOKOHHBIX JIMHHIMA,
OTIPEICIISAIOT (PAKTOPHI, BIUSIONINE HA TOYHOCTh u3MepeHui. [loce BeIMoMHEeHNs T1a00paTopHO
paboThl oOyuaeMble MOJYYalOT YBEPEHHBbIE HABBIKW, MO H3YyYEHUIO OCOOCHHOCTEH M TIOUCKY
HEHUCIPABHOCTEW ONTHYECKUX JTUHUN CBSI3H.

B pabote ucnonb3yercs: onTHYECKOE 0JTHOMOJJOBOE BOJIOKHO, KOHHEKTOPBI, IIEPEMEHHBIN
ONTHYECKUW  aTTEHIOATOpP,  ONTHYECKUW  LUPKYIATOP,  ONTHYCCKHHA  pedIeKToMeTp
(YOKOGAWA), uzmeputesib MOILITHOCTH, NETEKTOp OAMHOYHBIX (poToHOB (SPD), onTuueckue
JTUHUYM — J(BE Karymku Ha 10 w/wmm 25 kM.

Xon paboTsi:

1. Cobepute onTUYECKYIO CXEMY, IKCIIEPUMEHTAILHONW YCTAaHOBKHU 151 pe(hiIeKTOMETPUH. 2.
3amycrute pediuexkromerp. [Ipoananm3upyiite pe3yabTaThl TECTa, U3MEHSS ITapaMeTphl
JUTUTENBHOCTU UMITysbcea ¢ 5 He, 300 He u 20 MKc.

2. BrwiOepute onTHMaNbHOE 3HAYCHUE ISl [UTMHBI UMITYJIbCA M TUAIa30Ha U 3aITyCTUTE
TPacCUpOBKY. TIIAaTEIbHO U3YYUTE NOJyUYEHHBIE PE3YJIbTATHI.

1. HapwucyiiTe 4epHOBO# PUCYHOK pe3yJbTaTa TPACCHPOBKHU peIEKTOMETPA U OTMETHTE
TaKXe COOBITUS Ha CBOEM PHUCYHKE.

2. Coraute HEOOIBIION JOOABICHHBIN 3JIEMEHT B HECKOJIBKO KoJiel] fuameTpoM 10 cm, 5 cm

u 1,5 cm.

3amyckaiiTe TpacCCUPOBKY IOCIIE KaX/10T0 HOBOTO C()OPMHUPOBAHHOI'O KOJIbLIA
M3MepbTe 3aTyXaHusl Ha OCHOBE JJAaHHBIX € pedieKToMeTpa

PaccuunraiitTe MOIITHOCTh UMITYJIBCA JJI HEOOXOIUMOTO YKciia (POTOHOB
[Moctpoiite rucrorpammy Channel Test u sxkcriopTupyiiTe mony4eHHbIe TaHHbIC
Odopmuts otuet no 1adbopaTopHO padoTe

Noogakow

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe
— TlocranoBka 3a71auu;
— BXxoaHbI€ U BBIXO/HBIE JaHHBIE;
— Copep:kaHue TaoB BHITIOTHEHHUS;
— OOGocHOBaHKE MOTYYEHHOTO pe3yibTaTa (BbIBOM);
CnHcok uCnonb3yeMon TUTepaTyphbl
TDC6OBaHI/IH K 0(hOpMIICHHIO OTYETa 0 JJabopaTopHou paboTe
— Oryer 1o JrabopaTopHOU PabOTe MPETOCTABISICTCS B IEYATHOM/WITH JICKTPOHHOM BHJIE;
— JIOJIKHA COOTBETCTBOBAThH CTPYKTYpeE U (popMe oTUeTa, MPeCTaBICHHO BHIIIIE;
— Oruer no nabopatopHoii pabore  momxkeH uMeTh TUTyIbHBIN nuct (COCT 7.32-2001
n3nanus 2008 roga) ¢ Ha3BaHMEM M MOJANUCHIO CTY/IEHTA(0B), KOTOPBIH(bIE) ee caenan(u)
u opopmui(n);
— CryaeHt gomkeH 3ammTtuth JIP. OTMeTKa 0 3ammTe JOKHA HAXOAUTHCS Ha TUTYIBHOM
JUCTE BMECTE C MOJMUCHIO TPEeroaBaTess




JlabopaTtopHnas pabota Ne 9 «MccienoBanue KBAHTOBOIO pacipe/e/ieHusl KJI04a»

Leas paboThl — Ha MPAKTUKE O3HAKOMUTHCS C MPOTOKOJIOM PAaCHpeIeICHUs] KBAHTOBBIX
xiroueir BB84 u ero peanuzanueil ¢ MCIOIb30BaHUEM JABYXIIPOXOAHON aBTOKOMIIEHCAIIMOHHOMN
cxemsl Plug&Play, B ToM umcie, ¢ MCTIONB30BaHUEM OJJHOTO JIETEKTOPa OJAUHOYHBIX (DOTOHOB.

[Tpuobperaembie KOMIIETEHIIMK — 00ydaeMble MPUOOPETAIOT HABBIKK PAabOTHI CO CIIOKHON
OINTUKO-2JICKTPOHHOW CUCTEMOM, OCYILIECTBISIONICH KBAaHTOBOE pacIpelelieHue KIIIOUEH,
UCCIIEIYIOT XapaKTEPUCTUKH, BIUSIONINE HA UX pacIipeelieHHe.

B pabore ucmosb3yercs: ONTUYECKOE OJHOMOJOBOE BOJOKHO, KOHHEKTOPHI, Ja3epHBIN
MO/TyJIb, TOCTOSIHHBIM U MEPEMEHHBIN ONTUYECKHE aTTEHI0ATOPBI, LIUPKYISATOP, CBETOACIUTEINH,
JETEKTOPbl OJIMHOYHBIX (OTOHOB, (Da30BbIE MOAYNATOPBI, JIUHUH 3aJCPKKH W XPaHCHHS,
MOJISIPU3ALMOHHBIN CBETOIEIIUTEIb, CHHXPOHU3UPYIOLIMI IETEKTOD, 3epKkaiio Papazes.

Xox padoThI:

1. Hactpoiika BpeMEHH O0XHMJAEMOTO NPUXOAA HMIYJIHCOB Ha JETEKTOPHl OJWHOYHBIX
¢dotonoB boba

2. Hacrpoiika HanpsbkeHus Ha pa3zoBoM MoaynsTope boda

3. TouHas HacTpoiika BpeMEHHOTO OKHA JIETEKTOpa OJUHOYHBIX ()OTOHOB

4. Hacrpoiika BEIWYHMHBI 3aJI€PKKU NPUIOKECHUS HampspKeHUsT Ha (PasoBbIA MOIYISTOD
Anucel

5. Hacrpoiika HanpsxkeHus Ha (pa3oBoM MOyIATOpe AHCHI

6. 3amyck reHepanuu KBaHTOBOT'O KIIFOYa

7. OdopMuTh OTUET 110 JIAOOpaTOPHOU paboTe
Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe
— IlocranoBKa 3a7a4M;
— BXoJHbBIC U BBIXO/IHBIC TAHHBIC;
— Copep:kaHue TaroB BHITIOTHEHHUS;
— O06ocHOBaHME MOJIYYEHHOTO pe3yibTara (BBIBON);
Cnucok ucnonb3yeMon JTUTepaTyphbl
Tpe60BaHI/I${ K 0(hOpMIICHHIO OTYETa 0 JJabopaTopHoi paboTe
— Oruer no nabopaTopHON paboTe MPEeIOCTABIAETCS B IEYaTHOM/UIIH 3IEKTPOHHOM BU/IE;
— JIOJDKHA COOTBETCTBOBAThH CTPYKTYpe B (popMe oTUeTa, MPEACTABICHHOM BHIIIIC;
— Ortuer no nmabopatopHoii paboTe  AomkeH uMeTh TUTYIbHBIA ymet (TOCT 7.32-2001
uznanus 2008 roga) ¢ Ha3BaHUEM U TOJITUCHIO CTYJEHTA(0B), KOTOPHIH(bIe) ee caemnan(u)
u opopmui(n);
— CryaeHt gomxkeH 3amuTuth JIP. OTMeTKa 0 3ammrTe A0KHA HAXOAUTHCA Ha TUTYIBHOM
JIMCTE BMECTE C MOJMUCHIO MPeroaaBaTess

9.5. Meronuueckre yka3aHus A 00Y4arOUIUXCS 10 MPOXOXKACHUIO CaMOCTOSTEIbHON
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSITENbHON paboThl, 00yJaroUIMiics BBIMOIHIET paboTy IO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEerojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jnst oOyvaroruxcsi Mo 3a04HOM (GopMe OOydeHHs, CaMOCTOSTENlbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B npornecce BBIMOIHEHHSI CaMOCTOSITENIbHON paboThl, y obOydaromierocst (GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
W HaBBIKM B YCBOCHHMU W CHCTCMATHU3aAllUH HpI/IO6peTaeMBIX 3HaHHI>i, obecneunBaeT BBLICOKUH
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOyuYeHHs, MOMOTaeT IOJyYUTh HaBBIKM ITOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaMOCTOSITENIbHYIO  paboTy
00yJaroNUX CSASBIISIOTCS:



—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHUILTNHE;
— METOJIUYECKHE YKa3aHUs 1O BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydYaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

9.6. Meronuueckne ykazaHus IS OOYYalOMIMXCS IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIIVHBI.

9.7. Meronudeckue yKazaHus I OOyYaAIOUMUXCS MO MPOXOKICHUIO MPOMEKYTOUHON
aTTeCTallUU.

[Ipomexyrounas  arrecranus  OOydalomUXCsl — MPEeAycMaTpuUBaeT  OILICHWBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YylbTaTOB 00y4deHHs MO nuciuruiiHe. OHa BKIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLIEHKM 3HaHUHN, MOJNYYEHHBIX OOYYaIOIIUMCA B IPOLIECCE
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs1 pPEHICHUs MPAaKTHUUECKUX 3a1ad. DK3aMeH, Kak IPaBWJIO, MPOBOJUTCS B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEPIIAeTCS AaTTECTAIlMOHHOM OIICHKOW «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

CucremMa OIIEHOK IPH MPOBEICHUU IPOMEKYTOUHON aTTECTAllMM OCYIIECTBISETCS B
cooTBeTcTBUU C TpeboBanusimu [lomoxkennit «O TekylieM KOHTPOJE YCIIEBA€MOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywarommxcs Mo mnporpaMmaM BbBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cryneHtoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JTUCIUTUIUHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




