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1. CTtpykTypa 1 0011asi TPYA0€MKOCTb JUCUMILIHHBI

OO6m1ast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 4 3auéTHBIC eAMHUIBL. (144 dac.).

Ounas ®opma
00yJeHMS

Kypc 4
CemecTtp 7
Jlexmun 34
TIpakTHyeckue 3aHsTUs -
JlaGopatopHble 3aHATHUS 34
Koncynprammu +
HToro ayaAMTOpHBIX 3aHATHH 68
CamocrosiTenpHas pabora 49
Kypcosas pabora -
3ader -
DK3aMeH 27
OOu1ee KOJIMUECTBO YACOB 144 yac.

2. lleau ocBOEHHUS TUCHUIIUHBI

CriocoOHOCTh OpPHEHTHPOBATHCSI B HOBOM OBICTPO pa3BUBarolleiics OONACTH HAyKd u
TEXHOJIOTUM KBAHTOBOM HH(popMmaTuke. BiageHune 0a30BBIMH TEOPETHYECKMMH 3HAHHUSIMU B
oOmacti  KBaHTOBOM  HmH(popmaTuku. Brmagenue  0a30BbIMH ~ METOJAMH  OINHUCAHMA
(YHKIIMOHMPOBAHUS YCTPOMCTB KBAHTOBON MH()OPMATUKH C UCTIOIb30BAHUEM KBAHTOBBIX CXEM.

3agaun AMCUUIUIMHBL V3yueHne OCHOBHBIX (PM3MYECKUX MPUHIMIOB (YyHKIMOHUPOBAHUS
YCTPOWCTB KBAaHTOBON HMH(POPMATHKH — KBAHTOBBIX KOMIIBIOTEPOB M YCTPOWCTB KBaHTOBOM
KoMMyHHUKau. [IproOpeTeHne HaBBIKOB aHAIM3a M MCIOJIB30BaHMS KBAaHTOBBIX CXEM IS
IPOBE/ICHUS JIEMOHCTPALMOHHBIX KBAaHTOBBIX BBIYMCIECHHUN OyneBbIX (QYHKIMH, pa3pabOTKu
NPOCTEUIINX KBAHTOBBIX aJITOPUTMOB U MPOTOKOJIOB KBAHTOBOH KOMMYHHKAIIUH.

3. Mecro nucuumiannsl B ctpykrype OITIOII:

Jucnunnmaa « KBaHTOBBIC BEIYHCIICHUSY OTHOCUTCS K Aucuuiinaam biok 1.
Juctummael (Moxynu). Yacts, hopMupyemas ygacTHUKaMHu 00pa30BaTEIbHBIX OTHOIICHHM.
b1.B.06.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOAMMBI 3HAHUS, MOTYYCHHBIE O0yUYaIOUMUCS B paMKax
HIKOJILHOTO Kypca «MHpopmaTHKay, a Takke B pe3yJibTaTe OCBOSHUS AUCLMIUIUH: «Anredpay,
«Komnrsrorepusie Hayku (MHbopMaTHKa)y.

[Ipuctynas Kk uW3y4eHUIO IUCHUIUIMHBI «KBaHTOBBIE BBIYHCIEHUS», CTYICHT JOJKEH
o0nanaTh 3HAHUSMU B JTMHEWHOH anredpe, husuke.

4. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUS TUCHHUIINHBI
Komnerenuuu obyyaroierocs, GopMupyeMble B pe3ybTaTe OCBOSHUS AUCHUILINHBL.
B pesynprare m3ydeHus AMCHUILIMHBI OOYYaIONIUICS JOJDKEH O0JNanaTh CIEAYIOIIUMU
KOMITETCHIUAMU (pe3yJIbTaTaMi OCBOSHHUS 00pa30BaTEIIbHOM MPOTPAMMBI):

VK-1 -Crioco6eH ocyImecTBISITh TOUCK, KpUTHISCKUN aHAJIU3 U CUHTE3 HH(POPMAIIHH,
MPUMEHSITh CUCTEMHBIN TOJIXO/ AJIsl peLICHUS IOCTaBJICHHBIX 3a]1a4;

[1K-1 -Crioco6en mpoBOANTE HAYYHO-HCCIICIOBATEILCKHIE Pa3pab0OTKH MO OTAEITHHBIM
pazzenaM TeMbl B 00J1aCTH MPUKIAAHON MAaTEMAaTUKU U MH(OPMALIMOHHBIX TEXHOJIOTHH .

B3anuMocBsI3b IUIaHUPYEMBIX PE3yJbTAaTOB OOY4YEeHHs MO AUCHUIUIMHE ¢ (OPMHUPYEMBIMU



xkomneTennuamu OITOIT:

Komnerennun
I[lnanupyemble pe3y/bTaThl 00y4eHNsl, COOTBETCTBYIONIHE
¢dopmupyembiM komnereHnuam OITOII
Kon DopMyJIHPOBKA
3HATL: YmMmern Baanern:
VK- | Cnocoben HCTOPHIO OPUEHTUPOBATHCSA B | OCHOBHBIMH
1 OCYIIECTBIISATh 3apOXKIACHUS obnactu MOHSATUSAMHU
MTOUCK, KPUTUYECKHI | KBAHTOBOU KBaHTOBBIX KBaHTOBOM
aHaAJIN3 U CUHTE3 UH(OPMATUKH U BBIYHCIICHUM, U B UH(OPMATHKH,
uH(popmanuu, COCTOSIHME Pa3BUTHUA | TOM, 1€ U KAKUM TaKUMHU, KaK
IIPUMEHSITh JaHHOM obnacTu o0pazom MOHATHE KyOHuTa
CUCTEMHBIN MOAX0A | MHPOPMATHKHU HA MIPUMEHSIOTCS
IUIS peLIeHUs CErOJHALIHUN I€Hb; | 3HAHUS U3 ITOU
ITOCTABJIEHHBIX 3a/1a4 o0nactu,
[IK- | Cocoben OCHOBHBIE 3aKOHBI B PACCMOTPEHHBIX | OCHOBHBIMH
1 MPOBOJIUTh HAYYHO- | KBAaHTOBBIX alnropuTMax MOHSATUSAMHU
HCCIEA0BATENbCKUE | BBIYUCICHUM, KBaHTOBBIX KBaHTOBOM
pa3paboTKu 1o oInpeaeneHus BBIUNCJIEHUH, UH(POPMATHUKH,
OTJI€TIbHBIM Pa3INYHBIX JEMOHCTPHUPYIOIIUX | TAKUMH, KaK
pazzienam TeMbI B KBAaHTOBBIX MoJieIel | 93(EeKTUBHOCTh MOHSITUE
obnactu BBIYHCIICHUI KBaHTOBBIX npeoOpa3oBaHMM U
MIPUKJIATHON (MammH TeropuHTa, | BBIYMCIHUTENCH IO | U3MEPEHUS
MaTeMaTUKU U aBTOMAaTOB, CXEM U3 | CPABHEHUIO C KBaHTOBOM
MH()OPMAITMOHHBIX (GYHKIIMOHATBHBIX KJIACCUYECKUMH, CHUCTEMBI;
TEXHOJIOTHI 3JIEMEHTOR); TO, OOBSICHATH C npueMamMu 1
KaKuM 00pa3omM MaTeMaTU4YECKOn METOaMH
MIPOU3BOJUTCS TOYKH 3pEHUs MIOCTPOEHUS
00pabOoTKa BXOAHBIX | TAKHE SBICHUS 3P PEKTUBHBIX
CJIOB H KBaHTOBOM KBaHTOBBIX
pacro3HaBaHue MEXaHUKH, KaK Moenen
A3BIKOB B JJAHHBIX TeJIenopTanus,
MOJCIISX; 3allyTaHHOCTh
COCTOSIHUM,

KBaHTOBAs Mpeaaya
KOJ1a, KBAaHTOBBLIH
napajuieIn3M

[Ipu npoBeneHnn y4yeOHBIX 3aHATHI 0OeCIIeYMBAETCS pa3BUTHE Y 00YUAIOIIUXCsl HABBIKOB

KOMaHAHON paboThl, MEKINYHOCTHOW KOMMYHUKALIUU, IPUHATHS PEIICHUHN, JTUIEPCKUX KaueCTB
(BKJIIOUAs] TIPH HEOOXOIUMOCTH MPOBEACHUE WHTEPAKTUBHBIX JICKIMH, IPYNIIOBBIX IHCKYCCHH,
pOJIEBBIX UIp, TPEHUHIOB, aHAIW3 CUTyallMi W HWMUTAIMOHHBIX MOJIENeN, MpernojaBaHue
TUCUMIUITMH (MOJyJei) B (opMe KypcoB, COCTaBIEHHBIX Ha OCHOBE pE3yJbTaTOB HAy4YHBIX
WCCJICIOBaHMI, B TOM YHCIIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MPOQECCHOHATBHON
JesITeIbHOCTH BBITYCKHUKOB U TOTpeOHOCTEH paboTonareneit).




5. Conepkanne U yueOHO-MeTOANYECKAsA KAPTA TUCHHUILINHBI

Taoauna 5.1
Homep HaumeHoBaHMe TEM Dopmbl Bbanabl Jluteparypa
HeaeJau (Bompocos), JansTHS CamocrosiTeibHas padoTa KOHTPOJIAA
H3y4YaeMbIX 110 JAHHOH CTYIE€HTOB
IUCIUILINHE p 126 Conepxanne Yacel min | max
1 3apoxaeHue UHYCTpUU 2 Koncnexr, | () 5 [1-4]
o BOIIPOCHI Ha
KBaHTOBBIX BBIYMCIICHHUI KOIIOKBHYM
S
2 MpeACTaBICHUE 00 2 2 3amaun nepecuéra KOJIN4ecTBa 7 Koncnekr, | ( 5 [1-4]
0COOCHHOCTSIX KBaHTOBBIX PELICHMIA, KITACC CIIOKHOCTH #P. iggﬁgiﬁ;ﬁ
BBIYMCIICHUM Ha  IpuUMepe IIpobiema eMOHCTpaIHK e
IpOCTeHIero aNropuT™Ma KBaHTOBOT'O NMPEBOCXOJICTBA HA
Jleitua puMepe 3a71a4u
BosonSampling.
3 HEOOXOIMMBIE CBEIEHHS W3 2 2 Omnucanue n3mepeHnii B 7 | Komemekr, | 0 6 [1-4]
) (2 BOIIPOCHI Ha
TEOpUH BBIUUCIHUTEIHLHOU KBaHTOBOI<IJ TCOPUH, OITMCAHUC KOJLTOKBHYM
CJIO)KHOCTH aJrOpUTMOB H3MCPCHHNH B KBAHTOBBIX e
cXemax.
4 reiroBas MO/IEJTb 2 2 Koncnexr, 1 0 6 [1-4]
ace ec Clle o BOIIPOCHI Ha
KJITACCUYECKUX BBIUMCIIEHUIN KOILTOKBHYM
S
5 YHUBEPCATbHBIE BEHTUIIH 2 2 Konenexr, 10 6 [1-4]
BOIIPOCHI Ha
KOJIJIOKBUYM
S
6 YHHUBEPCAITLHOCTh 2 2 Konenexr, 1 0 6 [1-4]
OJTHOKYOWUTHBIX BEHTWJICH U Sonpoes 1
'H y KOJUUIOKBUYM
BeHTUIs1 CNOT e
7 KBAaHTOBOE  IIPEOOpa3OBaHUE 2 2 Konenexr, 1 0 6 [1-4]
CD BOIIPOCHI Ha
ypbe KOJIJIOKBUYM
(S




8 YIPOIIEHHBIN AIITOPUTM Koncenekr, [1-4]
K BOIIPOCHI Ha
uTacBa KOJIJIOKBUYM
S
9 ANTOPUTM TIOHMCKA TIEpHOJa Koncnexr, [1-4]
(b K BOIIPOCHI Ha
yH HHH KOJIJIOKBUYM
S
10 dakTopuzanms ~ 4Mcenl  Ha Koncenekr, [1-4]
OCTEIC o e BOIPOCHI Ha
MPOCTHIE MHOKUTEITH KOMIOKBIYM
S
11 anroput™ Illopa Kowucriexr, [1-4]
BOIIPOCHI Ha
KOJIJIOKBUYM
S
v12 KBAaHTOBBIE AITOPUTMBI ANTOPUTMBI, OCHOBaHHBIC Ha Koncrext, [1-4]
~ BOIIPOCHI Ha
HOMCKA CIyYaifHBIX OJTyKIaHUX. KOTIOKBIHYM
S
13 anroput™m [ 'poBepa Koncenekr, [1-4]
BOIIPOCHI Ha
KOJIJIOKBUYM
(S
14 KJIACCHYECKHE KOJIBI TpexkyOuTHBIN KO/, Koncnexr, [1-4]
~ _ BOIIPOCHI Ha
KOPPEKIIHH OLINGOK UCTIPABIISIONIMH X-0IHOKY. KOILIOKBHYM
S
15 JIMHEHHBIE  KOIBI, oOmas KBanToBbBIE KOJBI Koncrexkr, [1-4]
_ _ BOIIPOCHI Ha
TeopHs UCIIPABIIEHUS OLINOOK. Kanbnepbanka-Illopa-Cruna. KOTOKBHYM
S
16 TMCKPETH3ALHSI OmHOO0K, DKCTIepUMEHTaIbHBIE Koncnexr, [1-4]
MOJEIb HE3aBUCUMBIX MEPCICKTUBBI peaI3alun Egﬁigﬁﬁ;ﬁ
OIINOOK KBAaHTOBOW KOPPEKIHHU OIIHOOK e
U YCTOWYMBBIX K OIIHOKaM
BBIYMCJICHH.
17-18 KBaHTOBbIE CUMYJIALINU: KBaHTOBBIE BBIUMCIEHUS Ha Koncrext, [1-4]

«M(POBBIE» U AHATIOTOBBIE

NISQ-ycrpoiicTBax.

BOIPOCHI HA
KOJUIOKBUYM
e




HUTOIo 34 0 34 49 0 | 100

Ipumevanus:

— Bce Buzp! yueOHO# pabOTBI MOTYT ITPOBOAUTHCS TUCTAHIIMOHHO HA OCHOBAaHWH JIOKAIBHBIX HOPMATHBHBIX aKTOB.

— B nmemnsix peanuzanuy MHIAMBHIYaIBHOTO MOAX0/1a K 00YUEHHIO CTYACHTOB, OCYLIECTBISIONINX YYeOHbIH MpolLecc Mo MHANBUAYAIBHONW TPACKTOPUH B PAMKax
WHIMBUAYaAIBFHOTO paboyero miaHa, U3yyeHrne JaHHOW JTUCHUIUIMHBI MOXKET OCYIICCTBIISTHCS Yepe3 MHANBHIYATbHbIC KOHCYJIbTAIUU MIPEMoJaBaTeisi O4YHO, B 4aChl
KOHCYJIbTallMH, 10 3JIEKTPOHHO MOYTE U C UCTIOIb30BaHUEM IIAT(HOPM IUCTAHIMOHHOTO O0Y4CHHMS.




6. O0pa3oBaTeIbHbIE TEXHOJIOTHH

B cooTBercTBUM € TOCYJapCTBEHHBIMH O0pa30BaTEIbHBIMU CTaHAAPTAMH BBICIIETO
o0pa3oBaHus peain3alus y4eOHOro mpolecca JI0JKHA MpeayCMaTpuBaTh MPOBEACHNUE 3aHATHI
B UHTEPAaKTUBHBIX U aKTUBHBIX (opmax. Buenmpenuwe stux ¢Gopm o0OydyeHHS — OAHO U3
BO)XHEHIINX HANPABICHUN COBEPIICHCTBOBAHUS IMOATOTOBKU CTYJCHTOB B COBPEMEHHOM BY3E.
Ilens — moBbimeHHe 3(PGHEKTUBHOCTH 00pa30BaTEILHOIO MPOIECcca, JOCTHKCHHE BCEMU
00yYaromKMUCs BBICOKHX PE3yJIbTATOB O0YUYCHHUS.

WntepaktuBHble  (QOpMBI  MPOBENEHUS  3aHATUN  MpeanoiaraloT  oOydeHue B
coTpyAaHHYecTBe. Bce yyacTHUKHM 00pa30BaTeNbHOTO mpolecca (IpernoaaBaTellb U CTYJICHTHI)
B3aMMOJICHCTBYIOT Jpyr C JpyroM, OOMEHHBAIOTCS HHGpOpMaueil, COBMECTHO pELIAIOT
po0JIeMbl, MOJETUPYIOT cuTyanud. CyTh HCIONB30BAHMS AKTUBHBIX M MHTEPAKTUBHBIX (HOpM
MPOBEJCHUS COCTOMT B TMOTPYKEHHUU CTYJEHTOB B pealbHyl0 aTMocdepy [1€10BOTO
COTPYAHHUYECTBA 110 Pa3pelICHUI0 MPo0IeM, ONTUMAIBHYIO JUIs BRIPAOOTKH HAaBBIKOB M Ka4eCTB
OyIyIIero crernuaiiucTa.

Jlis  pemieHuss BOCIUTATENBHBIX M YYEeOHBIX 3aJa4 MPEnojaBaTejieM MOTYT OBITh
HCIIOJIb30BaHbI CIeYIOUINEe UHTEPAKTUBHBIE (DOPMBI O0yUEHUSI.

TpagunuoHHbIe JIEKIUN U MPAKTHYECKHE (CEMUHAPCKUE) 3aHATHS C UCTIOJIB30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHII.

Jleknusi-quanor — coaepKaHue MoJaeTcs Yyepe3 CEpHio BOMPOCOB, HA KOTOPHIE CTYJCHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XO€ JEKLUH.

OnnaiiH-ceMMHap — Pa3HOBUIHOCTH BeO-KOH(EpEeHIIH, POBEICHIE OHIAH-BCTPEY WUIIH
npe3eHTauuii depe3 HMHTEpHET B pexuUMe peaqbHOro BpeMeHM. KaxIpli M3 y4YacCTHUKOB
HAXOJUTCSl Y CBOETO KOMIIbIOTEpa (CPEeICTBA CBS3M), a CBA3b MEXKIAY HUMH TOIJEPKUBACTCS
yepe3 VHTepHET mOCpeACTBOM 3arpykaeMoro MpUIOKEHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEpPE
Ka)KJOr0 y9acTHUKA.

Buneoxondepenunss — ceanc BujaeokoHdeperics3zu (BKC) — »sto TexHomorus
MHTEPAKTHUBHOTO B3aUMOJICHCTBUS JABYX U Oojiee YHaCTHUKOB 00pa3oBaTeIbHOIO Mpolecca s
obmeHa nHpOpMaIHE B pealbHOM PEKUME BPEMEHHU.

Buneo-neknusi — CHITass HA KaMepy COKpallleHHas JISKIHsI, JOMoJIHeHHas GoTorpadusmu
U CXeMaMU, WUTIOCTPUPYIOIas 01aBaeMblil B JIEKIIUK MaTepral.

TexHoJIOTUAl 3JEKTPOHHOI0 O0O0y4YeHHMs (peajau3yercsi HpU TOMOIIM SJICKTPOHHOM
obpasoBarenbHori cpenbl COI'Y mpu wucnonb3oBanuu pecypcoB ObC, mpu mnpoBeneHun
aBTOMATH3UPOBAHHOTO TECTHPOBAHUSA U T. 11.).

TBopueckoe 3aJaHue COCTABISET cojepkaHue (OCHOBY) JHO00M MHTEPAKTUBHON (DOPMBI
OpOBEICHUS  3aHATHs. DBBINONHEHHWE  TBOpPUECKUX  3ajaHuii  TpeOyeT OT  CTyJeHTa
BOCTIPOM3BEICHUS TIOJTyUYeHHOU paHee nHpopmanuu B hopme, onpeaensieMoil npenoiaBaTeneM u
TpeOyromeil TBopueckoro moxaxoxa: 1) mombopka NPUMEpPOB U3 MPAKTUKH; 2) MoAOO0pKa
MaTepuala 1o ornpeaeaeHHoN mpodieme;

Ily6imuHas nmpe3eHTALUs NMPOEKTA - caMblil 3QPEKTUBHBIN crTOCOO JOHECEHUsT BAaXKHOM
uHpopManuyu mpu MyOJUYHBIX BBICTYIUICHUAX. Claii-pe3eHTalnK MO3BOJSIOT 3 (PEeKTHO U
HArJISITHO MPEJCTABUTh COJEPKaHUE, BBIICIUTD U MPOUIUTIOCTPUPOBATH COOOIIEHHE.

HNHTepakTUBHAsL JeKIUs TIpeACTaBisieT co0O0il BBICTYIUIGHHE MpenojiaBaTens mepen
ayJUTOPUN CTYIEHTOB C MPHUMEHEHHEM CIEAYIOIIMX HWHTEPAKTHUBHBIX (GOpM OOyUeHHS:
1. ynpasisiemast TUCKycCcUs WM Oecena; 2. IEMOHCTPAIMs CJIaiI0B WM YU4eOHBIX (DUIBMOB; 3.
MO3TOBOH IITypM; 4. MOTHBAIIMOHHAS PEYb U JIp.

Pa3paboTka npoekTa no3BojsieT YYaCTHUKAM MBICJICHHO BBIMTH 3a MPEIEbl ay IUTOPUN
U COCTaBUTh IPOEKT CBOUX JEHCTBUH MO 00CYyXJaeMOMY BOINPOCY YYAaCTHHUKH MOTYT
o0paTuThbCsl 3a KOHCYJIbTallMeH, JOIMOJIHUTEIbHON JUTEpaTypol B CHEHUAIU3UPOBAHHBIC
yupexaeHus, OnOIUOTEKH H T.J.

IIpo0JsiemHOe 00y4eHHe - TOMCK OTBETOB HA BOMPOCHI IO TEME.



7. YueOHO-MeToAuYecKoe o0ecneyeHrne caMoCTOATeIbHOI padoThl

CamocTtosaTenbHas paboTa oOydaroluxcs SBISETCS OJHUM U3 BHUJIOB YYEOHBIX 3aHSTHM.
CamocTtosTenbHas paboTa MPOBOIUTCS C IEIBIO:

— CHUCTeMAaTH3allui U 3aKPEeIJICHHs MMOTYYEHHBIX TEOPETUUYECKUX 3HAHUN U MPaKTUYECKUX
YMEHUH 00y4aromuxcs CTyACHTOB;

— yrayOsieHus U paclliupeHus TEOPETUUECKUX 3HAHUM;

— (¢opMHpOBaHHS YMEHHH UCMOIb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPaBOYHYIO
JIOKYMEHTAIMIO U CHEHATIBHYIO JINTEPATYPY;

- (GOpMHUPOBAHHUS CAMOCTOSTETPHOCTA MBIIUICHUS, CIHOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO 1 CAMOpPEaIN3alliu;

— Ppa3BUTHUA UCCIICAOBATCIBCKUX yMeHHﬁ.

K Bumam camocTosiTenbHOM pabOThl MpU M3YyUYEHUU NAHHOW NHCUUIUIMHBI OTHOCHUTCS:
HarmmcaHMue AOKJIaJO0B, 3CCC, IIOATIOTOBKA HpCSCHTaHHﬁ, CaMOCTOATCIIBHOC U3YUYCHUC JINTCPATYPhI
0 TeME€ M COCTaBJIEHWE 110 HEW KOHCIEKTOB, paboTa CcO CHPaBOYHBIMU MaTepHallaMu
(TepMI/IHO.HOI‘I/I‘IeCKI/IMI/I " UHBIMH CJIOBApsIMHU, BHHHKHOHGI[I/I}IMI/I) HuT.O.

Tembl 1 HOpMBI BHEAYTUTOPHOU CAMOCTOSITEIHHOW pabOTHI, €€ TPYAOEMKOCTh COIEPIKATCS
B pazzaene 5, Tabm. 5.1.

MeTtoauueckre peKOMeHIalluy 0 JUCIUILINHE IPUIaraloTcs.

8. OueHouHbIe cpeACTBA /5l TEKYIIEr0 KOHTPOJISA yCIeBaeMOCTH,
pYOexHOM aTTecTAllMN U TPOMEKYTOYHOM aTTeCTAIMHU 10 HTOraM OCBOEHUS
AUCHUILIUHBI

PaGouass mnporpamma npegycMaTpuBacT NPOBEIEHUE JIEKIMOHHBIX M J1IaOOpaTOPHBIX
3aHATUH, a TakXke CIeyloue BUABI padoT: CaMOCTOSTENbHYIO pPa0dOTy CTYICHTOB IIO
IOJArOTOBKE YCTHBIX COOOLICHHMH, HANMCAaHWIO JOKJIAJO0B, IOATOTOBKY HpE3eHTalui u
00CyX/IeHUH 110 TeMaM TUCIHILINHEI - pabOTy B aKTUBHON M HHTEPAKTUBHOU (opMmax.

PaGouast mporpamMma npenoiaraeT TeKyIIHH | MPOMEKYTOYHBIM KOHTPOJIh 3HAHUH.

Texywuii KOHMpPOL — 3TO HENPEPBIBHO OCYIIECTBIAEMbII MOHUTOPUHI YPOBHSI YCBOCHHUS
3HaHUM W (OPMHMPOBAHUS YMEHMM M HABBIKOB B TEUEHHE CEMECTpa WM Y4eOHOro roja.
Texkyuuii KOHTPOJIb 3HAHHUM, YMEHUI M HABBIKOB CTYJCHTOB OCYLIECTBIISIETCA B XOZA€ YU4EOHBIX
(ayIMTOpHBIX) 3aHATHM, MPOBOAUMBIX MO pacnucaHui. PopmMamMM TEKyILEro KOHTPOJISA
BBICTYINAIOT OINpPOCHl Ha 3aHATUAX C IIETbI0 MPOBEPKU HATUYMs 3HAHUMA, HEOOXOTUMBIX IS
YCBOEHHSI HOBOI'O MaTepHalla WIH JUIsl BBIICHEHUS CTEIICHN YCBOCHUS U3JI0KEHHOIO MaTepHaa.

Pybesrcnviti konmpons OCyHIECTBISIETCS MO OKOHYAHMHM HM3YYECHHs MaTepualia MOIYJs B
3apaHee YCTaHOBJIIEHHOE BpeMsA. PyOeXHbIi KOHTPOJb MPOBOAMUTCS C LENbIO ONpEAETICHUs
KayecTBa YCBOGHHMs Marepuaja ydeOHOro Moayns B IienoM. B TeyeHuwe cemectpa Takue
KOHTPOJIbHBIE MEPOIIPUATHUS POBOASTCS 1O TPAPUKY.

KonTposbHble 3a1aHus (1eMOBepCUM) JJIA OLEHKHM 3HAHUI, YMEHHUiIl, HABLIKOB H
(WyIn) onbITAa EATEJIbHOCTH, XapAKTEPU3YKIIHUX ITanbl ()OPMUPOBAHUS KOMIIETEHUHMH B
npouecce 0CBOeHMsI 00pa30BaTeJIbHOH MPOrpaMMBbI

1. AnropuTt™m moucKa nepuoaa GyHKIUH.
2. 3apoxneHue WHIYCTPUH KBAHTOBBIX BBIYMCICHUH.

Kputepuu oniennBanus npeacTaBieHsl B Taduuue 8.1.
IIpuMepsI TeCTOBBIX 32IaHUI 110 JUCUHUILIHHE:

1. Kakue mnpeuMmymiectBa HMMEET KBAaHTOBBIM KOMIIBIOTED B CPABHEHHHM C KJIACCUYECKUM
KOMITbIOTEPOM:



e MoeT UMETh MaMsITh SKCIIOHEHITNAIBHO OOJBIIIOTO pa3Mepa.

e JlroOoil anropuT™M HJs KBAaHTOBOTO KommbloTepa 3G(EKTUBHEE alropuTMa s
KJIACCHYECKOT0 KOMIBIOTEPA.

e Hekortopble anropuT™bl JUIsi KBAHTOBOTO KOMIIbIOTEpa 3(h(hEeKTUBHEE COOTBETCTBYIOIINX
QITOPUTMOB JUTSI KIIACCHYECKOTO KOMIThIOTEPA.

e MoxeT napaieIbHO BBITIOTHATH MACCUBHBIC BEIYUCIICHHS.

2. Kakue HedocTaTKM HMMEET KBAHTOBBI KOMIBIOTEP B CPABHEHUH C KIACCHYECKUM
KOMITbIOTEPOM:

e He MoxeT uMeTh MaMsITh OOJIBIIOTO pa3Mepa.

e UreHue coCcTOSHUS KyOHUTa pa3pylIaeT 3TO COCTOSTHUE.

e KoppekTHblil OTBET MOKHO MOJIYYUThH JIUIIb C HEKOTOPOU BEPOSITHOCTBIO.

e He cnocoOeH BBIMOIHATH MMapajuIeIbHBIEC BEIYUCICHHUS.

3. YKaxxute KOPPEKTHBIC BHICKA3bIBAHUS:
e KgaHTOBBIE MpolIECCOPBI JOKHBI OBITH MOJTHOCTHIO H30JMPOBAHBI OT OKpY’Karolen
CpCabl, COXpaHgAa TP 3TOM KOHTPOJIb U YIIPABJICHUC BEIYUCIICHUSAMMU.
e 3HaueHHe KyOWTa MOXHO HMHTEPHPETUPOBATH KakK CYMEpHO3UIUI0 C BecaMH a u b
3HAYCHHH JIBYX Kjaccuiyeckux outoB 0 u 1.

4. Kakue yTBEepKIeHUS CHpPABEIIUBBI OTHOCHUTEIBHO TMOHATHA «KyOuT»:(1) DTO KyOMueckwmii
owur.

e EjnuHumna namsaTH KBAaHTOBOT'O KOMITBIOTEPA.
e MoxxeT paccMaTpUBaThCS KaK BEKTOP €AMHUYHON AJIMHBI HA TUIOCKOCTH.

5. Kakuie 3HaueHUsI MOKET XPaHUTh KyOuT:
e Tompko Om 1.
e JIroOble MOJIOKUTEIbHBIC 3HAUCHHS.
e JIro0ble 3HadyeHus oT 0 10 1 BKIFOUYUTEIBHO.

6. B 3anucu 3Havenus kyoura a|0> +b|1> cnpaBenniuBo, 4To a U b:
KoaddurmenTs! cynepno3nninu eTMHAYHBIX BEKTOPOB [0> 1 |1>.
bazucHsie BekTOpA.

He3zaBucuMble Mon0KUTENbHbIE YUCIIA.

Cas13aHbl cOOTHOIIIEHUEM a2 + b2 = 1.

UYucna, mo MoyJito MeHbIIME 1.

7. Uto Takoe n-KyOuT (MyJIbTUKYOHT):
e Kybur, umeronuii popMy n-yroipHuka.
e Cucrema U3 n B3aMMO/ICHCTBYIOLINX KyOUTOB.
e Cucrema u3 n KyOUTOB, 3HaYECHHUSI KOTOPBIX COBIAAAIOT.

Meroauka ¢popMupoBaHNs Pe3yJabTHPYIOLIEH OLEHKHU

Taoauna 8.1
Jra | ®opma Kpurtepun onennBanus (IpoUeHT 0T MAKCHMAJIBHOIO KOJI-Ba 0aJ1710B)
I KOHTPO.JIst 86-100 % ‘ 71-85% 60-70% Menee 60%
1. Texywuii konmpoaw (max 25 6annos 3a 1 modynv)
7-8 GaioB 6—7 GasioB 4-—5 GamioB 0—3 GasioB
ITocemienne | CTyneHT moceTui CTyAeHT MmoceTui CTyAeHT MmoceTui CTyAeHT MoceTui
3aHATHI 6onee 85% 3ansaruii | 71-85% 3ausaruii 60-70% 3aHsaTuil menee 60% 3aHsaTui




(max 8 6.)

9-10 daioB 7—8 bayuioB 6—7 6ayuioB 0-5 6ayuioB

Texymias CTyneHT akTUBHO CTyneHT akTUBHO CryneHt CryneHt

pabota B paboTaer Ha paboTaer Ha HEJ0CTaTOYHO HEJ0CTaTOYHO

TEYCHUE 3aHATUSIX, 3aHATHUSIX, XOPOIIO aKTUBHO paboTaeT aKTUBHO paboTaeT Ha

MOJYJISt MIPEBOCXOIHO BBITIOJTHSCT 3a/IaHUsI | HA 3aHSITHSAX, 3aHATUSIX,

(max 106.) BBITIOJTHSIET BCE penojaBaTelis. YAOBJIETBOPUTENHLHO | HEYAOBIETBOPUTENbH
3alaHus BBIMOJTHSCT 3aJIaHKsI | O BBIIOJHSET
TIpero1aBaTes. TIpero1aBaTes. 3aJaHAS

IIpero1aBaTes.
3/2 bamna 2 Gamna 1 Gamn 0 GayioB

Hoxmnan, Tema MoIHOCTHIO Tema B OCHOBHOM Tema yacTudHO Tema He packpbITa.

MPE3CHTAlNs | PAaCKPHITA. packpsiTa. Xopomiee | pacKphITa. HeynosnerBopurens

(max 36.) / [IpeBocxomnoE BIIAJICHUE Y IOBIETBOPUTENBH | HOE BIIaJICHUE

OTIOPHBIN BIIA/ICHUE MaTepHAJIOM. oe BIIa/IeHNe MaTepHAJIOM.

KOHCIIEKT MaTepuaIoM. Cpennuii ypoBeHb MaTepuaoM. HenocraTounsrit

(max 20.) Bricokuii ypoBeHb CcaMOCTOATeNbHOCTH, | Huskuil ypoBeHb YPOBEHb
CaMOCTOSITEIBHOCTH, | JIOTHYHOCTH, CaMOCTOSITEIBHOCTH, | CAMOCTOSITEILHOCTH,
JIOTUYHOCTH, apryMEHTHPOBAHHOC | JIOTUYHOCTH, JIOTUYHOCTH,
apTyMEHTHPOBAaHHOC | TH. XOpOUIUHK CTHIIb | apTYMEHTUPOBAHHOC | apTyMEHTHPOBAHHOCT
TU. IIpeBOCXOAHBIA | U3I0KEHUS. TH. .

CTHITb M3JI0KEHUS. VYnosnerBopurensH | HeymoenerBopurens
Bl CTUIIb HBIM CTUIIb
H3JI0KEHUSI. H3JI0KEHUSI.
2. Pybeoicnviil konmpoaw (256. 3a 1 mooynv)
22-25 GamnoB 18-21 Gamn 14—17 6anmoB 0—13 damioB

Kontponsua | IlpaBuiibHO IIpaBunbHO 3amaHus 3aaHus BBITIOTHEHBI

g pabora BEITIOJTHEHBI BCE BEITIOJTHEHA BEITIOJTHEHBI OoJree MeHee 4eM
3aaHUS. OoJbIIas 9acTh YeM HaIOJIOBHHY. HaTIOJIOBUHY.
IIpogemoHCcTpUpOBa | 3aaHHA. [IpucyrcTBytoT IIpogemoHcTpUpOBaH
H BBICOKHIi ypoBeHb | [IpucyrcrBytor CePbE3HBIC OMUOKH. | HEYJIOBICTBOPUTEIBH
BIIAJICHUS HE3HAYUTEIILHBIC IIpogeMoHCTpHUPOBa | BIif yPOBEHB
MaTepHaIoM. OIUOKH. H BIIaJICHUS
[posBieHs! [IponeMoHCTpUpPOBa | YIOBIETBOPUTENBH | MaTepUAJIOM.
MIPEBOCXOJIHBIC H XOPOIIUIl ypOBCHb | BIif yPOBCHB [posBieHs!
CIocOOHOCTH BIIQ/ICHUS BIIQ/ICHUS HEJI0CTaTOYHBIE
MIPUMEHSTH 3HAHUA MaTepHAJIOM. MaTepHAJIOM. CcrocoOHOCTH
1 YMEHHS K [posBieHsI [IposiBieHsI HU3KKE | MIPUMEHSTH 3HAHUS U
BEITTOJTHEHHTO cpemHue crocoOHOCTH YMEHHS K
KOHKPETHBIX crocoOHOCTH MIPUMEHSTH 3HAHUS BEITIOJTHCHHTO
3aaHAN. MIPUMEHSTH 3HAHUS U YMEHHS K KOHKPETHBIX

U YMEHHS K BBITIOJTHEHUIO 3aaHuH.
BBITIOJTHEHUIO KOHKPETHBIX
KOHKPETHBIX 3alaHul.
3aJaHNMH.
3. mozosblii KOHMPOIbL NO QUCYUNTIUHE
43-50 bamioB 3642 6amia 28-35 bamuioB 0—27 damnoB

DK3aMen/3a4
er

JlaH moHbIH,
Pa3BEpHYTHIH OTBET
HA IMOCTABJICHHBIN
Bompoc. OTBer
¢dbopmynHpyercs B
TepMHHAX HAYKH,
H3JI0KEH
JTUTEPaTypPHBIM
SI3BIKOM, JIOTHYCH,
JI0Ka3aTeJIeH,
JIEMOHCTPUPYET
aBTOPCKYIO
MO3UIHIO CTY/ICHTA.

JlaH noaHbI#A OTBET
Ha MOCTaBJICHHBIN
BOIMPOC, MTOKA3aHO
YMEHHE BBIICITUTD
CYyIIECTBEHHBIE U
HECYIIIeCTBCHHEIC
TIPU3HAKH,
TIPUIHHHO-
CJIEICTBCHHBIC
cesa3u. Ho
JIOTYLIEHBI
HE3HAYUTENbHbIE
OIINOKH,
HCTIPaBJICHHBIC
CTYICHTOM C

JlaH HeTOCTATOYHO
MOJIHBIN OTBET.
CryneHT He
crocoben
CaMOCTOSTEILHO
BBIIEIINTH
CYyIIECTBEHHBIE U
HECYIIIeCTBCHHEIC
TIPU3HAKA U
NIPUYUHHO-
CIIEICTBEHHEIE
cBs3u. PeueBoe
odopmiieHHEe
TpebyeT MOnpaBok,
KOPPEKITHH.

He nonyuens! oTBeTHI
110 0a30BLIM
BOIpOCaM
MCIUTUIMHEI WITH
aH HEIIOJHBIA OTBET
1 JIOTIYIICHHI TpyOBIe
omnOku. Peun
HETPaMOTHAS.
VYTounsionue
BOIPOCHI
MIpenojaBaTelis He
IPUBOJAT K
KOPPEKIIMH OTBETA
CTyJIEHTa HE TOJBKO
Ha TTOCTaBJICHHBII




IIOMOIIIBIO BOIIPOC, HO U Ha
<«HaBOOALIHX) APYTrue BONpOChI
BOIIPOCOB JUCHUIIIIUHBI.
npenoaaBaTesis.

CTyneHTbl, OTyYUBIIKE B XO/I€ TEKYIEro 1 pyoeskHOro KoHTpois 56-100 6amios,

ABTOMAaTHUYECKH IMMOITYYAIT «3a4€T» WIM COOTBETCTBYIOIIYIO IIKAJIE HK3aMEHALMOHHYIO OIICHKY.
PesynpTHpytomias oneHka cKiaaabBaeTcs mo cooTBeTcrByromeit bPC gpopmyre.
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Bonpocs! 1151 NOATOTOBKHU K 3K3aMeHY:
HcTopuyeckas mepcrnekTBa U COBPEMEHHOE COCTOSIHUE 00JIacTH.
3apo’k€HNE UHyCTPUU KBAaHTOBBIX BBIUMCIICHUH.
[IpencraBnenne 00 0COOEHHOCTSAX KBAHTOBBIX BBIUUCICHUN HA IPUMEPE MPOCTEHIIIETO
anropurma Jlenya.
HeoOxonumbie cBeieHUS U3 TEOPUH BHIYHCIUTENBHOMN CII0KHOCTH aJITOPUTMOB.
IlonsaTre anropurma, mMamvHa TerOpuHra, yHUBEpCcalbHas MalinHa ThlOpUHra.
Boruncnumblie U HEBBIUUCIUMBIE (PYHKIUH, TPOOIEMa OCTAHOBKH.
3aza4yu pa3pemuMOCTH, IPEACTABICHHUE O KJ1acCaX BBIYUCIUTEIbHON CIOKHOCTH.
Kitaccer P u NP.
BepositHocTHas MamuHa Teropunra, kinacc BPP.
3agauym nepecyéra KoJIMUecTBa PEMICHUM, KIacc CI0KHOCTH #P.

. IIpoGiemMa 1eMOHCTpalu KBAHTOBOT'O MTPEBOCXO/ICTBA HA IPUMEPE 3a7auil

BosonSampling.

I'efiToBast MO/IENIb KIIACCUYECKUX BBIYMCICHUM, YHUBEPCAIbHBIC BEHTUIIN.

T'efitoBasg MozieIb KBAHTOBEIX BBIYHUCIIEHUI.

DneMeHTapHbIe KBAHTOBBIC TIOTUYECKUE BEHTHIIH, OJHOKYOUTHBIC U IBYXKYOUTHBIC
BEHTHJIN.

YcnoBHBIE TBYXKYOUTHBIC BEHTHIIH, IPEIICTABICHUE YCIOBHBIX MHOTOKYOUTHBIX
BEHTUJIEH uepe3 IByXKyOUTHBIE.

Onucanue U3MepeHuil B KBAHTOBOW TEOPUH, OITMCAHUE U3MEPEHUI B KBAHTOBBIX CXEMaX.
YHuUBEpCaTbHOCTh OTHOKYOUTHBIX BeHTHIIeH U BeHTWw1 CNOT.

Jluckperusanusi OMHOKYOUTHBIX BEHTUJICH, YHUBEPCATbHBIC JUCKPETHBIE HAOOPHI
BEHTHJICH.

CnoKHOCTP anmpOKCHUMAIIMK TPOU3BOIBLHOTO YHUTAPHOTO MPEOOPA30OBAHMS.
KBanToBoe npeodpazoBanue Oypebe.

Anroputm o1ieHKH (a3bl, OIICHKa HEOOXOAUMBIX PECYPCOB, YIIPOIIEHHBIA aITOPUTM
Kwuraesa.

DKCrepuMEHTANIBHBIC PeaTU3aIiH aJTOPUTMA OIICHKH (a3bl U MPUIIOKEHUS K PacuéTy
MOJIEKYJISIPHBIX TEPMOB.

Anroput™m moucka nepruonaa GyHKIUH.

dakTopH3alMs YUCEN HA TPOCThIE MHOXUTENH, anroput™ [llopa.
DKcnepuMeHTalbHble peanu3auuu anroputMa [lopa.

Jlpyrue anropuTMbl, OCHOBaHHbIE Ha KBAaHTOBOM INpeoOpa3oBaHuu dypee.
KBaHTOBBIE aITOPUTMBI TTOKUCKA.

AnroputMm ['poBepa, reomeTprdeckas HLIFOCTPALIMS, OLIEHKA PECYPCOB.

[Toacyér uncna pemeHui MOUCKOBOM 3aJauH.

Yckopenue penienust NP-1ogHbIX 3a1a4.

KBaHTOBEIE MOMCK B HECTPYKTYPUPOBAHHOM 0a3e TaHHBIX.

. OntumansHOCTh aniroput™ma ['poepa.
32.
33.
34.

AJNTOpUTMBI, OCHOBAaHHBIE Ha CITyYailHBIX Oy>KIaHUAX.
OKCIIEpUMEHTAIIBHBIE PEAIN3alMH IOUCKOBBIX aJITOPUTMOB.
Knaccrnyeckne Ko/1bl KOPPEKIIUHU OMUOOK, JIMHEHHBIE KOIBI.




35.
36.
37.
38.
39.

OIIIHOOK.
40.
41.
42.
43.
44.
45.
46.
47.
48.

YCTOMUYMBBIX K ONIMOKAaM BBIYMCICHUH.

49,
50.

CUMY/JISILIMA.
51.
52.
53.
54,

pa3BUTHA.

Knaccnueckne nuHEHHBIC KOJBI, KOJIBI XA MMHHTA.
KBanTossie koab1 Kanbnepbanka-1llopa-Ctuna.
dopmanusm crabunuzatopos, mocrpoerue koo KIIC B hopmanuzme cTabmIM3aTOpoOB.
YHHUTapHbIe Tpeodpa3zoBaHus U U3MEPEHHS B (hopMalIu3Me CTa0MIIN3aTOPOB.

[ToHsiTHE O BBIYUCIEHUAX, YCTOWYUBBIX K OIINOKAM.
[TocTpoenne yHUBEpCaIHLHOTO HA0Opa YCTOMUMBEIX K OMIMOKAM BEHTHUJICH.
N3mepenusi, ycTOHYMBBIE K OIIUOKaM.
IToporosas Teopema.
DKcriepuMeHTANIbHbIE IEPCIEKTUBBI pealli3alii KBAHTOBON KOPPEKIIUHU OIIHOOK 1

KBanTtoBble cumymsiiin: «upoBbIe» U aHAIOTOBBIE.
HekoTtopsie skcriepuMeHTalIbHbIE Peali3allui U NMePCIEKTUBBI aHAIOTOBBIX KBAHTOBBIX

KBanToBbie Beruncienust Ha NISQ-ycTporiicTBax.
KBanrtoBsie Bapuannonnsie anroputmel: QAOA u VQE.
[IpunoxeHus K 3aaa4amM KBAaHTOBOW XWMMUH.
Bo3MmoxxHOCTH peanu3anuy Ha COBPEMEHHBIX KBAaHTOBBIX ITPOLiECCOpax, MEPCHEKTUBBI

OmmOKy B KBAHTOBBIX BBIYMCICHHUAX, OTIIMYHE OT KJIACCHYECKOTO CITydas.
TpexkyOUTHBIN KO/, HCTIPABISIONINNA X-0IINOKY.
TpexxyOUTHBIN KO, HCTIPABIISIOMINKN Z-OIIHOKY.
HeBsatukyoutnsiii kox [lopa.
OOmast TeopHst UCTIPABICHHUS OMNOOK, TUCKPETHU3AIMS OIIHOOK, MOAETh HE3aBUCUMBIX

Iloka3aTeu U KPUTEPUH OLIEHUBAHUS KOMIIETEHIMI HA PA3JIMYHBIX ITANAX UX
(¢opmMupoBaHus, onucaHue MIKAJ OLlEHUBAHUSA

YpoBenb chopMUPOBAHHOCTH KOMIIETEHIM

«MuHIMATLHBIA
YPOBEeHb
He TOCTUTHYT»
(MeHee 56 0a110B)

«MuHUMAaJILHBIA
YPOBEHb)»
(56-70 6a1,10B)

«CpenHnii ypoBeHb»
(71-85 6asnoB)

«BpICOKH YpOBEHb)
(86-100 6an1510B)

Komnemenyuu ne
cihopmuposanvl.

3HaHUS ~ OTCYTCTBYIOT,
YMEHUSI W HAaBBIKH HE
c(hopMHUpOBaHEI.

Komnemenuyuu
cihopmuposanvl.

CdopmupoBaHsl
0a3oBbIC CTPYKTYPBI
3HaHUMN.

YMenus pparMeHTapHbI
u HOCST
PENpOyKTUBHBII
XapaxTep.
JemoncTpupyercs
HU3KUN YPOBEHB
CaMOCTOSITETILBHOCTH
MPAaKTUYECKOTO HABBIKA.

Komnemenyuu
chopmuposanbil.

3HaHus
CHUCTEMHEIE.
YmMmeHus
PpenpOAYKTUBHBIN
xapakrep,
MIPUMEHSIOTCS K
peLIeHUI0 THUIOBBIX
3aJaHUil.
JemoHcTpupyercs
JIOCTaTOYHBIM  YPOBEHb
CaMOCTOSITEIbHOCTH
YCTOHYUBOTO
MPaKTHYECKOTO HABbIKA.

OOIINpHBIE,

HOCAT

Komnemenuuu
chopmuposanbi.

3HaHuA TBEP/BIE,
apryMEHTUPOBAHHBIE,
BCECTOPOHHHUE.

YMmenus YCIELIHO
HPUMEHSIOTCS K
PEIICHNIO KaK TUITOBBIX,
Tak M HECTAHIAPTHBIX
TBOPUYECKUX 3a/laHUM.
JemoHcTpupyeTcs
BBICOKHMH YPOBEHb
CaMOCTOSITEIBHOCTH,
BBICOKasl aJallTUBHOCTb
IPAaKTUYECKOro HaBbIKa

Onucanune KPUTEpPUEB OLICHUBAHUSA

OO0yyaromuiics

| Obyyarommuiics

| OO6yyarommiics

| Obyyvarommuiics




JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET:
- CYIIECTBEHHBIC | - 3HAHWS | - 3HAHWE W TOHHMaHHE | - riryboKkwue,
npoOensl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHUE u
y4e0HOT0 MaTepraa; MaTepuana; KOHTPOJIUPYEMOTO apryMEHTUPOBAHHbBIC
- JIOITyCKAIOTCS | - HEMOJHbIE OTBETHI HA | 00beMa TPOrPAMMHOTO | 3HAHHS TPOTPAMMHOTO
NPUHIHITHAEHBIE OCHOBHBIC BOIPOCHI, | MaTepuana; MaTepHana,;
OIIMOKYU TIPH OTBETE HA | OIMOKM B  OTBETE, | -  TBEpHAbIC  3HAHWSA | - [OJIHOE ITOHMMAaHUC
OCHOBHBIC BONPOCHI, | HEJOCTATOYHOE TEOPETUIECKOTO CYIITHOCTH u
OTCYTCTBYET 3HAaHHWE MU | IOHMMaHHE CYIIHOCTH | MaTepuaa. B3aMMOCBSI3H
MOHUMAaHUE OCHOBHBIX | M3JIaTae€MbIX BOIIPOCOB; | -CITOCOOHOCTh paccMaTpuBaeMbIX
MOHATUHN M KATETOPUH; | -  HEyBEpEeHHbIE W | YCTaHABIWBATh Y | IPOIIECCOB W SIBJIICHUH,
-HETIOHUMAaHUE HETOYHBIC OTBETHI Ha | OOBACHSITH CBSI3b | TOUHOE 3HAHUE
CYIIHOCTH JIOTIOJTHUTEIIbHBIC MPAaKTUKH W TCOPHH, | OCHOBHBIX TIOHATHH B
JIOTIOJTHATENBHBIX BOTIPOCHI; BEISBIIATH pamMKax 00CyXIaeMbIX
BOIIPOCOB B  paMKax | - HEJ0CTAaTOYHOE | MPOTUBOPEUHS, 3aJlaHuM;
3aJIaHuH; BJIQJICHUE JINTEPATYPOH, | IpOOIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBHE YMEHHS | PEKOMECHIOBAHHON TEH/ICHIIMU Pa3BUTHSI; yCTaHABJIMBATh u
BBIMOJTHSATh MPOTrpaMMOi - MPaBUIIbHBIC U | OOBACHSITH CBSI3b
MPAKTHUYECKUE 3aJaHUs, | JUCIUIUINHBI, KOHKPETHBIE, 0e3 | MPaKTUKK U TCOPHH;
peTyCMOTPEHHbBIS - yMeHue 0e3 TpyOBIX | rpyOBIX OImMooK, | - JIOTUYECKH
nporpaMMon omrboK pelaTh | OTBETHI Ha | MOCJe0BaTENbHbIC,
JUCIUILTAHBL; MPaKTUUECKUE 3aJ[aHus, | IOCTABJICHHBIC COJIepIKaTEIIbHBIC,
- OTCYTCTBHE | KOTOPBIC CIIEZyeT | BOIIPOCHI; KOHKPETHBIC u
TOTOBHOCTH BBIMOJTHUTb. - yYMEHHE  pelIaTh | HCUCPIBIBAOIINE
(cocoOHOCTH) K MpPaKTUYECKUE 3a/laHus, | OTBETHI HA BCE 3a/IaHMUS,
JIUCKYCCHUA W HHU3KYIO KOTOpPBIC clenyer | a TaK¥Ke
CTENeHb KOHTAKTHOCTH. BBIMOJTHUTB; JOTIOTHUTENLHBIE
- BIIaJICHHE OCHOBHOH | BOIIPOCHI
JUTEPATYPOH, 9K3aMEHATOPA;
PEKOMEHTIOBAHHOU - yMEHHE  pelaTh
pOrpaMMoin MPaKTUIECKUE 3aJIaHHS;
JTUACIUIUIHHEI, - CcBOOOIHOE
- HAJIMYME COOCTBCHHON | MCIIOJIb30BaHUE B
000CHOBaHHOM OTBETaX Ha BOIPOCHI
TIO3HITUH 1o | MaTepHanoB
00Cy)1aeMbIM PEKOMEHTIOBaHHOMN
BOIIPOCaM. OCHOBHOM u
Bo3MOKHEBI JIOTIOJIHUTEIILHOMN
HEe3HAYUTEIbHEIC JIUTEPATYPBHI.
OTOBOPKH U HETOYHOCTH
B PacKpBITHH
OTJICNBHBIX TOJIOKEHHUN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETaX.
Ouenka Ouenka Ouenka Ouenka
«HEYOBJIETBOPUTEIDb | «YAOBJIETBOPUTEIBLHO | «XOPOIIO» / «3aUTEHO» «OTJITHIHO» /
HO» /He 3a4TeHO » / «3a4TEHO» «32YTEHOY

9. YueOHO-MeTOAMYECKOEe U MH(OPMAIMOHHOE O0ecTeuyeHne TUCIUITUHbI

a) OCHOBHAsI JIUTepaTypa:




1. Benpunckwuii, P.B. KBantoBas mexanuka : yueOHuk / P.B. Benpunckuii ; ®enepanbHoe
areHTcTBO 1o oOpasoBanuio Poccuiickoit @eneparun, FOxHbI — (enepanbHbIA
yHuBepcuteT. — PocroB-Ha-Jlony : FOxHbIH dhenepanbabiii yauBepcutet, 2009. — 384 ¢. —
Pexum JoCTyna: o MOJIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=240937 — 6ubowmorp. c: C. 382 —
ISBN 978-5-9275-0706-1. — TekcT : 31E€KTPOHHBIMN.

2. Tomukapnos, B.C. ®unocodckne nmpodiemMbl KBAHTOBOW Te€OpUU HHGPOpMALNK: yieOHOe
nocobue st acnupanToB / B.C. Ilonukapnos, E.B. Ilonukapnosa, B.A. ITonukaprmosa ;
HOxubIll  denepanbHBIi  YHUBEPCHUTET, HHXKEHEPHO-TEXHOJIOTHYECKAasT aKaJeMus. —
Taranpor : FOxubIii penepanbubiii yausepcuret, 2016. — 192 ¢. — Pexxum nocryna: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=493278 — bubnwmorp.
B KH. — [SBN 978-5-9275-2125-8. — TeKcT : 3JI€KTPOHHBII.

3. Hlens, A.X. Knaccuueckue u kBaHTOBbIC BeIuucieHus: kypc / A.X. lllens, M.H. Bsutprii.
— Mocksa : UnTtepuer-YHuusepcuter Unpopmarnuonnsix Texunonoruit (MHTYUT), 2007.
— 236 C. — Pexum JOCTyTa: o IIOIIHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=234673 — TekcT : 3neKTPOHHBII.

0) 1OMOJIHUTE/IbHAS JINTepaTypa:

4. KotkoBa, E.A. Peanmzaumss W aHaiu3 KBAHTOBBIX aJIrOPUTMOB HAa KBAaHTOBOM
kommbiorepe ¢(upmsl IBM: Beimycknas ©OakanaBpckass pabora / E.A. Kotkoma ;
l'ocynapctBennsii  yHuBepcuteT "Jlyona", WHCTHTYT CHCTEMHOro aHaimu3a U
ynpasnenusi, Kagenpa pacnpeneneHHbIX THPOPMALMOHHBIX BEIYUCIUTEIbHBIX CUCTEM. —
Hy6bna : , 2018. — 47 c. : Tabn., wi., cxeM. — PexuM nocTyma: Mo MOJITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=490622 — TekcT : 3neKTPOHHBII.

B) JJIEKTPOHHbIe OMOJIMOTEYHbIEe CcHCTeMbl, ¢ KoropbiMu Yy COI'Y wumeercs

AeHCTBYIOIIHI J0T0OBOpP, COBpeMeHHble NpodeccHoOHATbHBbIe 0a3bl, MHGOPMALMOHHBIE
CIIpaBOYHbIE CHCTEMbI:

— eLIBRARY.RU [DOnextponHsiii pecypc]: HayuHas snekTpoHHas Oubmmoreka. — URL:
http://www.elibrary.ru.

— baza mannbix «9bC elibrary»: http://elibrary.ru

— UznatensctBo «FOpaiiT» [DneKTpoHHBINH pecypc]: AIeKTpOHHO-OMOIMOTeYHas cucTeMa. —
URL: http://biblio-online.ru.

- VYHuBepcuterckas Oubnmoreka online [DNEeKTpOHHBIM  pecypc]: 3JIEKTPOHHO-
6ubnuoreynas cucrema. — URL: http://www.biblioclub.ru.

10. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne JUCIUIIMHBI

3aHATHS TO AWCHUILIMHE TPOBOASTCS B ayAHTOPHSIX, 00CCIIEYCHHBIX KOMIBIOTEPAMH,
MMEIOIIMMHU JOCTyNn K ceTu HHTepHEeT, WHTEPaKTUBHBIMH JOCKAMH W MYJIbTUMEIUUHBIM
o0opyoBaHUEM.
Jluyensuonnoe npoepammuoe obecneuerue:

1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) or

04.2016r1);

2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);

3. Cucrema IOMCKa TEKCTOBBIX 3aMMCTBOBaHUN « AHTHILIaruat BY3»;
Ilepeuens 110 6 c60600HOM docmyne:

1. Kaspersky Free;

2. WinRar;

3. Google Chrome;

4. Yandex Browser;

5. OperaBrowser.


https://biblioclub.ru/index.php?page=book&id=240937
https://biblioclub.ru/index.php?page=book&id=493278
https://biblioclub.ru/index.php?page=book&id=234673
https://biblioclub.ru/index.php?page=book&id=490622
http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/

11. JIuct 0oOHOBJIEHHMSI/aKTy a3 AU

1. Pabouas mporpamma

MepecMOTPpEeHa W aKTyaln3UupoBaHA Ha 3acefaHuy KadeApbl anreOpbl U TECOMETPHH
npoTokoa Ne 7 ot 24.03.2020r.;

omoOpeHa Ha 3aceJaHUMM coBeTa (akynbTeTa MaTeMaTHKH M UHPOPMALMOHHBIX
TexHoJoTHi, mpotokoi Ne 5 ot 27.03.2020 r.
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