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[IporpaMmma cocTaBieHa B  COOTBETCTBUH ¢  DelepalibHBIM  T'OCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICIIETO 00pazoBaHMs 10 HarpasieHHio nmoarorosku 01.03.01
MaremaTtrka, YTBEp)KICHHBIM NIpHKa3oM MHHHCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoi
@eneparunn ot 10.01.2018 1. Ne 8, y4yeOHBIM IJTaHOM TOATOTOBKM OakajgaBpuara IO
HanpaBiaeHuto moaroroBku 01.03.01 Maremaruka, mnpoduias: "KubepOezonmacHOCTh",
yrBepkIeHHBIM Y4eHbM coBeToM PI'BOY BO «COI'Y» ot 28.05.2019 r. Ne 10.

CocraBurenb: aoueHT ['yrHoBa A.K.

PaGouas nmporpamma o0Cyk/JIeHa U yTBEpIXKIIeHa Ha 3acelaHuy KadeIphl areOpbl U FTeOMETPHH.
(mpotokon Ne7 ot 14.03.2019)

Ono6pena coBeToM (akyIbTeTa MATEMATHKH ¥ HH)OPMAIIMOHHBIX TEXHOJIOTHUH
(mpotokoi Ne5 ot 29.03.2019)



1. CTtpykTypa 1 0011asi TPYA0€MKOCTb TUCHUILIHHBI

OO011ast TPYA0EMKOCTh AUCIUILIMHBI COCTABIIACT 4 3auéTHbIe equHuIbI. (144 gac.).

Ounas ®opma
00yUIeHHS

Kype 4
Cemectp 7
Jlexuun 34
[IpakTHYecKHe 3aHATHUS 34
JlaboparopHbie 3aHATHUS -
KoncynpTanuu +
HTOro ayAuTOPHBIX 3aHITUI 68
CaMocTosTenbpHas pabora 49
Kypcosas pabora -
3auer -
Ox3ameH 27
O011ee KOJMIECTBO YaCOB 144 yac.

2. lleu ocBOCHHMS JMCHUIITHHBI

CriocoOHOCTh OpPHEHTHUPOBATHCS B HOBOHM OBICTPO pa3BUBAIOMICHCS 00IacTH HAyKH W
TEXHOJIOTUM KBAHTOBOM uHGpopMmaTuke. Bragenue 06a30BbIMH TEOPETUUYECKHMH 3HAHUSAMH B
oOnmactu  KBaHTOBOM  MHpopMaTuku. Biagenue  0a30BbIMH  METOJAMU  OINKCAHUS
(YHKLIMOHUPOBAHUS YCTPOMCTB KBAaHTOBOM MH(OPMATHKH C UCTIOIb30BAHUEM KBAHTOBBIX CXEM.

3amaun AUCUUIUIMHBL M3ydeHre OCHOBHBIX (PU3MUECKUX MPHUHIUIOB (PYHKIIMOHUPOBAHHS
YCTPOMCTB KBAHTOBOM HMH(MOPMATUKM — KBAHTOBBIX KOMIIBIOTEPOB M YCTPOICTB KBaHTOBOM
KOMMYyHMKauu. [IproOpeTeHre HaBBIKOB aHaJM3a U HCIOJB30BaHUS KBAHTOBBIX CXEM MJIs
IPOBE/ICHUS JIEMOHCTPAIIMOHHBIX KBAaHTOBBIX BBIYMCIEHUH OyleBbIX (QYyHKUUH, pa3paboTKu
MPOCTEHIINX KBAHTOBBIX aJITOPUTMOB U IIPOTOKOJIOB KBAHTOBOMH KOMMYHMKAIIUH.

3. Mecto qucuuminnsl B ctpykrype OITIOIT:

Jucnummza « KBaHTOBBIE BBIYMCIIEHUS» OTHOCUTCS K JUCHUILIMHAM biok 1.
Huctunmuael (Moxynn). YacTe, hopMupyemMas yaacCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIIEHUH.
Jucuunnunel no Beidopy. b1.B./1B.05.02.

JI1s u3y4yeHus: TUCUUIUTMHBI HEOOXOIUMBI 3HAHUS, ITOJIyYeHHbIE 00YUYaOIIMMHKCS B paMKax
HIKOJBHOTO Kypca «MHpopmaTuka», a Takke B pe3yJbTaTe OCBOCHUS JUCLUIUIMH: «Anredpa»,
«Komnbrorepublie Hayku (MHpopmaTHKa)».

[Tpuctynas K HM3y4eHUIO IUCUUIUIMHBI «KBaHTOBBIE BBIYMCIEHUSA», CTYIAEHT JOJDKEH
o0JanaTh 3HaHUSAMU B JIMHEWHOI anredpe, pusuke.

4. TpeOoBaHus K pe3yJIbTATAM OCBOCHMS AU CHHUIIIMHBI
Komnerennuu oOyuatormierocsi, opMupyemblie B pe3yabTaTe OCBOCHUS JUCHUTUINHBL.
B pesynbraTe M3yueHHs NHMCUUIUIMHBI OOYyYaroUIMiicsl TOJDKEH 00jafaTh CIeAyIOUMMHU
KOMIIETEHIIMSIMHU (pe3yJIbTaTaMu OCBOCHHUSI 00pa30BaTeIbHON MPOTrpaMMBl):

VYK-1 -Cnoco0eH oCyIIecTBIATh MOUCK, KpUTUYECKHUI aHATTU3 U CUHTE3 UH(OpMaIHH,
IIPUMEHSTHh CUCTEMHBIN TIOJIXOJ ISl PELIEHMS IOCTABJICHHBIX 33/1a4;

[1K-2 -CriocoGeH K MporpaMMHOI peanu3aiiy aarOpuTMOB PEIISHUS TUIIOBBIX 33]a4
oOecrieyeHnss HHPOPMALIMOHHOM 6€30MaCHOCTH U K IPUMEHEHUIO IPOTPAMMHBIX CPEJICTB
CUCTEMHOTI'0, IPUKIIATHOTO U CHEIHAIbHOTO Ha3HAUEHUSI.



komnerennuamu OITOIT:

B3auMocBsI3p TUIaHUPYEMBIX PE3yJIbTaTOB OOYUYEHMsS M0 JUCHUIUIMHE C (GOPMUPYEMBIMU

KOMIIC1EaI I[Inanupyemble pe3y/bTaThbl 00y4eHHs, COOTBETCTBYIOIINE
¢popmupyembim komnerennusam OIOII
Kon DopMyJHpPOBKA
3HATh: Ymernb Baaners:
VK- | Cnocoben HCTOPHIO OpUEHTUPOBATHCS B | OCHOBHBIMU
1 OCYIIECTBIISITh 3apOKICHUS obnactu MOHATUSIMU
IIOUCK, KPUTUYECKHUM | KBAHTOBOU KBaHTOBBIX KBaHTOBOM
aHaJlu3 U CUHTE3 MH(OPMATUKH U BBIUHCIICHU, U B nH(OPMATUKH,
uH(popManuy, COCTOSIHME Pa3BUTHUS | TOM, II€ U KAKUM TaKUMHU, KaK
MIPUMEHSATD JIaHHOM 00J1acTH obpazom MOHATHE KyOuTa
CUCTEMHBIN MOAX0A | HHPOPMATHKU HA MIPUMEHSIOTCS
JUISL pellieHus CETOAHSIIHUN ICHb; | 3HAHUS U3 ATOU
IIOCTABJICHHEIX 3a7a4 obnacry,
I1IK- | CnocobeH k OCHOBHBIE 3aKOHbI B PACCMOTPEHHBIX | OCHOBHBIMHU
2 MIPOrpaMMHOMN KBaHTOBBIX aJIrOpUTMAax MOHATUSIMH
peanm3anuu BBIYUCIICHU, KBAHTOBBIX KBaHTOBOM
QJIITOPUTMOB onpeeneHus BBIUHCIICHHH, nH(OPMATUKH,
pelIeHUs] TUTIOBBIX Pa3TUYHBIX JIEMOHCTPHUPYIOIIUX | TAKUMHU, KaK
3a/a4 oOecreyeHusl | KBaHTOBBIX Mojienel | 3 PpeKTUBHOCTD MOHSTHE
MH(POPMAIIMOHHOM BBIYMCIICHUN KBaHTOBBIX npeoOpa3oBaHuil U
0€301MacHOCTH U K (mamuH ThropuHra, | BBIYHCIUTENCH O | H3MEPEHUS
MIPUMEHEHUIO aBTOMAaTOB, CXEM U3 | CPABHEHHUIO C KBAaHTOBOI
MIPOrPaMMHBIX (bYHKIIMOHATBHBIX KJIACCUYECKHUMHU, CUCTEMBI;
CpEACTB 3JIEMEHTOB); TO, OOBSICHSITH C NpueMaMu U
CUCTEMHOTO, KaKuM 00pa3oM MaTeMaTu4YecKon MEeTOoAaMH1
MIPUKIIATHOTO U MIPOU3BOUTCS TOYKH 3PEHUS MOCTPOEHUS
CHELUAIBbHOTO 00paboTKa BXOJHBIX | TaKUE SIBICHUS 3¢ (HeKTUBHBIX
Ha3HA4YCHUS CJIOB H KBAaHTOBOM KBaHTOBBIX
pacro3HaBaHUe MEXaHUKH, KaK Mozenen
SI3BIKOB B JTAHHBIX TeJenopTaIus,
MOJEIISX; 3alyTaHHOCTh
COCTOSTHHI,
KBaHTOBAs Mpeaaya
KOJ1a, KBAaHTOBBIH
napajuieIn3M

[Tpu npoBeneHnH y4eOHBIX 3aHATHI 00ecreunBaeTCsl pa3BUTHE Y 00YYaIOUINXCSl HAaBBIKOB
KOMaHAHON paboThl, MEXXITMYHOCTHOW KOMMYHHUKAIIUU, IPUHATHUS PEILIEHUH, JINJEPCKUX Ka4eCTB
(BKJIIOUAsl IPU HEOOXOIUMOCTH MPOBEIEHNE MHTEPAKTHBHBIX JIEKLUH, TPYIIOBBIX JAUCKYCCUH,
POJIEBBIX HUIP, TPCHHUHIOB, AaHAJIN3 chyauHﬁ U HMUTAIIMOHHBIX MO,ZIGJ'IGI\/’I, npernoaaBaHUC
JTUCHMIUIMH (MOJyJei) B (opMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE pe3yJbTaTOB HAy4YHBIX
UCCJIEIOBAaHUM, B TOM YHCJIE C YYETOM PETHOHAIBHBIX OCOOEHHOCTEH MNpodeccuoHanbHON
JeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEH paboTomareneit).



5. Collepma}me H yqeﬁno-MeTounquRaﬂ KapTa IMCHUIIJINHBI

Tabauua 5.1
Homep HaumeHoBaHMe TeM DopMBblI Bbanabl Jluteparypa
He/eJan (Bompocos),  P— CamocrosiTebHast paGoTa KOHTPOJISA
H3y4aeMbIX M0 JAHHOI CTYJEHTOB
JTUCHUIIJINHE np 1126 Coneprxanne Yacer min | max
1 3apoxaeHue WHyCTPUH 2 Koncnekr, | Q 5 [1-4]
> BOIIPOCHI Ha
KBAHTOBBIX BHIYMCIICHUI KOIIOKBHYM
S
2 MIPEJICTABICHHE 00 2 2 3agaun nepecyéra KOJIUIESCTBA 7 | Koncmexkt, | 0 5 [1-4]
0COOCHHOCTSIX KBAaHTOBbIX pelIeHuit, Ki1ace CI0KHOCTH #P. iggﬁg;ﬁ;‘;ﬁd
BBIUUCICHUH Ha  IpUMepe [IpoGnema nemoncTpauu e
HpOCTeI‘/‘H_HerO alropurMa KBAaHTOBOI'O IPEBOCXOACTBA HA
Jleitua npuMepe 3a1a4u
BosonSampling.
3 HEOOXOJMMBbIE CBEACHHS U3 2 2 Onucanue u3MepeHuii B 7 Koncnexr, 0 6 [1-4]
o v BOIIPOCHI Ha
Teopun BEIUHCIIHTENLHOM KBAHTOBOH TEOPHH, ONMCaHHE KOTIOKBIYM
CJIO)KHOCTH aJITOPUTMOB WU3MEPEHUil B KBAHTOBBIX o
CXEMax.
4 reiroBas MO/JIEINTb 2 2 Koncnekr, | 0 6 [1-4]
o BOIIPOCHI Ha
KJIACCUYECKHUX BBIYMCICHUI KOIIOKBHYM
[~
5 YHUBEpCAIbHbIE BEHTHIIN 2 2 Koncnexr, ) Q 6 [1-4]
BOIIPOCHI Ha
KOJUIOKBUYM
(S
6 YHHUBEPCATLHOCTh 2 2 Koucmexr, | 0 6 [1-4]
o BOIIPOCHI Ha
OJTHOKYOUTHBIX BEHTWIEU U « OHE oKBIYM
BeHTUJIs1 CNOT e
7 KBaHTOBOE  MpeoOpa3oBaHUE 2 2 Koucnexr, | 0 6 [1-4]
(D BONPOCHI HA
ypbe KOJIJIOKBUYM
(S




8 YIPOIIEHHBIH ANITOPUTM Konenexr, [1-4]
K BOIIPOCHI HA
UTacBa KOJUIOKBUYM
S
9 AJNTOPUTM TOHMCKA IMEpUOja Koncnexr, [1-4]
(b HKIINU BOIIPOCHI Ha
y LI KOJITIOKBUYM
S
10 dakTopuzanus ~ 4HMcell  Ha Koncenexr, [1-4]
BOIPOCHI Ha
HPOCTHIC MHOYKHTEIH B
S
11 anroput™ [llopa Korcnexr, [1-4]
BOIIPOCHI HA
KOJITIOKBUYM
[S
v12 KBaHTOBBIC AJITOPUTMBI ANroputMbl, OCHOBaHHBIC Ha Koncnexr, [1-4]
. BOIPOCHI Ha
HoucKa CITy4YaifHBIX OJTy K IaHHUSIX. B
S
13 anroput™ ['poBepa Koncnexr, [1-4]
BOIPOCHI Ha
KOJUIOKBUYM
[S
14 KJIACCHYECKHE KOJIbI TpexKyOUTHBIN KOJI, Kowucrexkr, [1-4]
o oxr BOIPOCHI Ha
KOPPEKLIMH OLINGOK UCTIPABISIIONIHI X-0MHUOKY. KOLIOKBIHYM
S
15 JMHEWHBIE  KOOBI,  00Ias KBaHTOBBIE KOABI Koncnexr, [1-4]
_ _ BOIPOCH HA
TEOpHUsl UCIIPABICHUS OIIHOOK. Kansnepbanxa-Illopa-Cruma. KOJLTOKBHYM
[~
16 JMCKPETU3AIHS OIIMOOK, DKcnepuMeHTaIbHbIC Koncrexr, [1-4]
MOJEIb HE3aBHCHMBIX MEPCICKTUBBI peAIU3aLUH ﬁﬁﬁﬁgﬁﬁ;;‘;
OIINOOK KBAHTOBOI KOPPEKIMH OIIHOOK e
Y YCTOMYUBBIX K OLIMOKAM
BBIYHCIICHHM.
17-18 KBaHTOBBIC CUMYJISIIIHH: KBaHTOBBIC BBIYHCIICHHUS HA Koncnexr, [1-4]

«I_[I/I(prBLIC» 1 aHAJIOT'OBBIC

NISQ-ycTpoiicTBax.

BOIIPOCHI HA
KOJUIOKBHYM
e




HUTOIo 34 34 0 49 0 | 100

IIpumeyanus:

— Bce Buap! yueOHO pabOTHI MOT'YT IPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAHUHM JIOKAJIBHBIX HOPMATUBHBIX aKTOB.

— B mensix peanuzanuy MHAMBHIYaIBHOTO MOAX0/1a K 00YUEHHIO CTYACHTOB, OCYLIECTBISIONINX YUeOHBIH Mpollecc Mo MHANBUAYAILHON TPACKTOPUH B paMKax
WHIWBUAYAIBHOTO pabovero MiaHa, M3y4yeHrne JaHHOW JUCHUIUIMHBI MOXKET OCYIICCTBISTHCS Yepe3 MHANBUAYAIbHBIE KOHCYJIBTAMU MPENojaBaTessi OYHO, B 4aChl
KOHCYJIbTallUH, 110 3JIEKTPOHHOM MOYTE U C UCIOJIb30BAHUEM IIIATHOPM AUCTAHLUOHHOTO O0Y4EHHUSI.




6. O0pa3oBaTesbHbIE TEXHOJIOTUH

B cooTBercTBUM ¢ TOCYAApCTBEHHBIMH OOpa30BaTEIbHBIMU CTAaHAAPTaMHU BBICILIETO
o0pa3oBaHus peanu3aiysl yueOHOro mporecca J0/DKHA IMpeayCcMaTpuBaTh MPOBEACHUE 3aHATUI
B MHTEPAKTUBHBIX M akTHBHbIX (Gopmax. Buenpenue stux Qopm oOydeHHs — OIHO U3
BaXHEHMILINX HaAIPaBJICHUN COBEPILIEHCTBOBAHUS MOATOTOBKU CTYJIEHTOB B COBPEMEHHOM BY3€.
Ilene — mnoBblmeHue 3((eKTHBHOCTH 00pa30BaTEIbHOIO IpOLEcca, JOCTH)KEHHE BCEMHU
00y4aroIUMUCs BBICOKUX PE3YyJIbTaTOB 00YyUYEHHUS.

WutepakTuBHble  (OPMBI  IPOBEIEHUS  3aHATHH  IpelanojaraloT  oO0ydeHue B
coTpyaHuyecTBe. Bece yyacTHUKHM 00pa30BaTeNbHOTO Tpolecca (IpernojaBaTeNb U CTYACHTHI)
B3aUMOJICHCTBYIOT JApYyr C JpyroM, OOMEHHBAIOTCS HUHPOpMaLued, COBMECTHO pEIlAIOT
npo0aemMbl, MOAECTUPYIOT cuTyanud. CyTh HCIIOJNIB30BAaHHS aKTHBHBIX M MHTEPAKTUBHBIX (HOpM
IPOBEIEHUSI COCTOMT B IIOIPYKEHHMM CTYJEHTOB B peajlbHyl0 aTMocdepy IeI0BOro
COTPYAHHUYECTBA 110 Pa3peLICHUI0 MPOOIeM, ONTUMAIBHYIO IS BRIPAOOTKH HaBBIKOB M Ka4eCTB
OyAyIIero crenuannucTa.

Jlns  pemieHus BOCHUTATENbHBIX M Y4e€OHBIX 3ajad IperojaBaTeieM MOTYT ObITh
UCIIO0JIb30BaHbl CIIEAYIOLINE HHTEPAaKTUBHbIE (POPMBI 00yUEHUS.

TpaaunnoHHble JIEKIMH U NPAKTHYECKHEe (CeMMHAPCKHE) 3aHATHS C UCIIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOIHH.

Jlekums-quajaor — coJep)kaHue MoJaeTcsl Yepe3 CEpUI0 BOIPOCOB, Ha KOTOPHIE CTYJIEHT
JIOJKEH OTBEYaTh HENOCPEACTBEHHO B XO/€ JICKIUU.

OnnaiiH-ceMMHAP — Pa3HOBHIHOCTh BEO-KOH(EPEHINH, TPOBEJICHUE OHJIAITH-BCTPEY WIIH
npeseHTauui depe3 MHTepHET B pexuMe peanpbHOro BpeMeHW. Kaxkapli U3 y4aCTHUKOB
HaXOJMUTCS Y CBOEro KOMIIbIOTEpa (CpeAcTBa CBSI3M), a CBA3b MEXIYy HUMH IOJEPKUBACTCS
yepe3 VIHTEpHET NOCPEACTBOM 3arpy’kaeMoro MpPUIIOKEHUS, YCTAHOBIEHHOIO Ha KOMIIBIOTEPE
Ka)KJ0r0 y4aCTHUKA.

Bugeoxondepenuusi — ceaHc BujeokoH¢pepenucssizu (BKC) — 310 TexHomorus
MHTEPAaKTUBHOI'O B3aMMOJEHCTBUS IBYX U 0oJjiee YHaCTHUKOB 00pa30BaTeIbHOIO Ipolecca s
oOMeHa nHpopmanueit B pealbHOM PeXHME BPEMEHH.

Buneo-nekuus — cHATasi Ha Kamepy COKpallleHHas JIEKIIUs, T0noJHeHHas (oTorpadusimu
Y CXE€MaMU, WUTIOCTPUPYIOIIAs 101aBa€MBbIil B JIEKLIUU MaTepUal.

TexHosorust 3JIEKTPOHHOTO 00y4eHHs (peajau3yercs NpU TOMOIIM 3JIEKTPOHHOMN
oOpaszoBatensHOl cpenpl COI'Y mpu wucnons3oBanuu pecypcoB OBC, mpu mnposeneHUH
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUSA U T. 11.).

TBopyeckoe 3ajaHHe COCTABISIET coJepkKaHue (OCHOBY) 000N MHTEPAKTUBHOU (POpMBI
NPOBENCHUS  3aHATHA. DBblllolIHEHWE TBOpYECKMX  3ajjaHuil  TpedyeT OT  CTyJeHTa
BOCIIPOM3BEICHUS MTOJyYeHHOH paHee HHpopMaluu B popme, onpeaenseMolt mpenojaBareieM u
TpeOyroIe TBOPYECKOTO TMoaAXoAa: 1) mombopka MNpPUMEPOB W3 MPAKTHKU; 2) MOAO00pKa
MaTepHaia 1o onpeaeaeHHo npoodieme;

Ily6anyHas npe3eHTAUMs NMPOEKTA - caMblil YPGEKTUBHBIN CMIOCOO AOHECEHUS BaKHOU
UHPOPMALIUU TIPU MyOJUYHBIX BbICTYIUIEHHMX. Crlai-mpe3eHTanuu Mo3BOJSIOT 3PPEKTHO U
HarJIsIHO MPEICTaBUTh COJEPKAaHUE, BBIACIUTD U MPOULIIIOCTPUPOBATH COOOIIICHHUE.

HNHuTepakTHBHASL JIeKUUS TPEICTABISET COOON BBICTYIJICHHE IpENojaBaTelsi Mepen
ayJIMTOpPUN CTY/JEHTOB C TPUMEHEHUEM CJEeAYIOUIMX HHTEPAaKTUBHBIX (QOpM OO0yuYeHUS:
1. ynpaBasiemass Auckyccust uiam Oecefa; 2. IEMOHCTpAIMs CIaiI0B WM y4eOHBIX (HIBMOB; 3.
MO3rOBOM IITYpM; 4. MOTUBAaLlMOHHAS PEYb U .

Pa3pa0orka npoekTa 1o3BoJsIET y4aCTHUKAM MBICIEHHO BBIMTH 3a IPEIENbl ayJUTOPHU
U COCTaBUTh NPOEKT CBOMX JAEUCTBUH MO 00CYyX JAaeMOMYy BONPOCY YYacTHUKH MOTYT
0o0paTUThCS 3a KOHCYJbTAallMel, JOMOJHUTEIBHOW JUTEPaTypol B ClEUUAIN3UPOBAHHBIE
yupexJieHus, OnOIMOTEKHU U T.1.

IIpo0seMHoOe 00yueHHe - TOMCK OTBETOB Ha BOIIPOCHI 110 TEME.



7. YueOHO-MeToauYecKoe odecnevyeHne caMoCTOATeIbHON padoThl

CamocrosTenbpHas paboTa OOYYaIONIMXCS SIBISCTCS OAHUM M3 BUJIOB YYCOHBIX 3aHSATHIL.
CamocrosrenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMaTH3allM{ ¥ 3aKPETUICHUS MOJyYECHHBIX TCOPETUUYCCKUX 3HAHUHN U MPAKTHYECKUX
YMEHUH 00y4aromuxcs CTyICHTOB;

— yrIyOJIeHHsI U PaCIIUPEHUS TEOPETUICCKUX 3HAHUH;

— (¢opMHpOBaHHS YMEHHH HCIONb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIIPAaBOYHYIO
JOKYMEHTAIUIO ¥ CIICIHATBHYIO JIUTEPATYPY;

- (GOpMUPOBaHUS CAMOCTOSATEIHHOCTH MBIIIJICHHS, CIIOCOOHOCTE K CaMOPa3BHTHUIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CaMOPEaTH3allHH;

— pa3BUTHUA UCCIICAOBATCIBCKUX yMeHI/Iﬁ

K Bumam camocTosTenbHOW pabOThl NMPU W3YyYEHHH JAHHOW JAMCIUIUIMHBI OTHOCHTCS:
HalMCcaHue JI0KJIAJI0B, 3CCe, TOATOTOBKA MIPE3CHTAIHH, CAMOCTOSATEIbHOE U3YUYEHHUE JINTEPaTyPhl
0 TEME W COCTAaBJIICHHWE TI0 HEH KOHCIIEKTOB, padoTa CO CIPABOYHBIMH MaTepuaaMu
(TepMI/IHOJIOFI/I‘-ICCKI/IMI/I 1 MHBIMU CJIOBApsAMU, E)HIII/IKJIOHCIII/UIMI/I) nuT.O.

Tembl 1 pOpMBI BHEAY TUTOPHON CAMOCTOSITEIILHON Pa0bOTHI, €€ TPYJ0EMKOCTh COJIEPKATCS
B pazjene 5, Tabu. 5.1.

Mertoandeckre peKOMEHIAIMH M0 JUCIUTUIMHE MPUIIAraloTCsl.

8. OueHOYHBIE CPeICTBA /Il TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH,
PYOe:KHOM aTTecTAllUM U MPOMEKYTOYHOM ATTECTAIlUM 110 UTOTaM OCBOEHUS
AUCHUILIUHBI

Pabouas nporpamMMa mnpeaycMaTpuBaeT NpPOBEIEHHE JEKIMOHHBIX MU IPaKTHUYECKUX
3aHATUH, a TakXke CIeyole BUAbl padoT: CaMOCTOSTENbHYIO DPAa0OTy CTYIAEHTOB IO
HOJArOTOBKE YCTHBIX COOOIICHHH, HANHUCaHUIO JIOKJIAZOB, IOJArOTOBKY IIpe3eHTauuid u
00Cy>XJIeHUH 10 TeMaM JUCIUILUIMHBI - pa0OTy B aKTUBHOM M HHTEPAKTUBHOU (hopMax.

Pabouas nporpamMMa npeamnosaraeT TeKyIui 1 MPOMEKYTOUHbIH KOHTPOJIb 3HAHUH.

Texywuii KOHMpPOAL — 3TO HENPEPBHIBHO OCYILECTBIIIEMbI MOHUTOPHUHI YPOBHS YCBOCHUS
3HaHUN U (OPMHPOBAHUS YMEHHH M HABBIKOB B TEUEHHE CeMecTpa WIM y4eOHOro roja.
Texymuii KOHTPOJIb 3HAHUM, YMEHUM U HaBBIKOB CTYJEHTOB OCYLIECTBIISIETCA B X0JI€ yUEOHBIX
(ayIMTOPHBIX) 3aHATHH, MPOBOJUMBIX TO pacnucaHui. @PopmMamMu TEKyIIEro KOHTPOJSA
BBICTYNAIOT ONPOCHI Ha 3aHATHSAX C LENbI0 MPOBEPKH HATUYMS 3HAHWM, HEOOXOJUMBIX IS
YCBOEHUSI HOBOT'O MaTepHualia Uild JUIs BBIACHEHUS CTEIIEHU YCBOCHUS U3JI0KEHHOIO MaTepuasa.

Pybeoicnbviii konmponb OCYIIECTBISAETCS N0 OKOHYaHMM M3Y4EHUs MaTepHhajla MOAYNs B
3apaHee YCTaHOBJEHHOE BpeMms. PyOexXHbII KOHTpPOJIb MPOBOJAUTCA C LEIbIO ONpEeAeTIeHUS
Ka4yecTBa YCBOEHMsI Marepuanga yd4eOHOro Moayss B ILeJoM. B TedeHme cemecTpa Takue
KOHTPOJIbHBIE MEPOIIPUATHS MPOBOASTCSA 1O TPaUKY.

KonTpoJbHble 3agaHus (1eMOBEepPCHH) IJIA OLEHKHM 3HAHMN, YMeHHM, HABBIKOB H
(niIm) ombITa JEATEJIBbHOCTH, XaPAKTEPHU3YIOLIHUX JTANbl ()OPMUPOBAHUS KOMIIETCHUHI B
npouecce 0OCBOCHHs 00pa30BaTE/ILHOM IPOrPaMMBbI

1. Anroputm nowucka neproja GyHKINH.
2. 3apokIeHHe UHIyCTPUU KBAHTOBBIX BHIYHUCIICHUI.

Kpurepun oniennBanus npejacrasieHs! B Tabumure 8.1.
IIpumepsI TeCTOBBIX 32IaHUM MO JMCHMUILINHE:

1. Kakue mnpeumyIliecTBa MMEET KBAaHTOBBI KOMIIBIOTEp B CPaBHCHHH C KJIACCHUECKUM
KOMITHIOTEPOM:



e MokeT UMEeTh aMsITh KCTIOHEHITUAIBHO OOJBIIIOTO pa3Mepa.

e Jlro00if anropuT™M I KBAHTOBOTO KOMITbIOTEpa dS(P(GEKTUBHEE aaropuT™Ma i
KJIACCUYECKOTO KOMITBIOTEPA.

e Hekortopblie anropuT™bl JUIsi KBAHTOBOTO KOMIIbIOTEpa 3((PEKTUBHEE COOTBETCTBYIOIINX
QITOPUTMOB JUTsI KJIIACCHYECKOT'O KOMIThIOTEpA.

e MoxeT napaiesIbHO BBITIOJTHATH MACCUBHBIC BBIYUCIICHHS.

2. Kakue HENOCTaTKM HUMEET KBAHTOBBIM KOMIIBIOTED B CPaBHEHHH C KIIACCUYECKUM
KOMIIBIOTEPOM:

e He MoxeT uMeTh MaMsITh OOJIBIIIOTO pa3Mepa.

e UreHne coCTOSHUS KyOuTa pa3pyliaeT 3TO COCTOSHUE.

e KOpPpEKTHBIN OTBET MOXKHO IMOJIYYUTh JUIIb C HEKOTOPOU BEPOATHOCTHIO.

e He crioco6eH BBINOIHATH NapauleIbHbIE BHIUNCICHUS.

3. YKaxuTe KOPPEKTHHIE BHICKA3bIBAHUS:
e KBaHTOBBIE MpOLIECCOPHI AOKHBI OBITH TMOJHOCTHIO HM30JUPOBAHBI OT OKpY’Karolei
Cpebl, COXpaHsis MIPU 3TOM KOHTPOJIb U YIIPABICHUE BBIUUCICHUSIMH.
e 3HaueHHe KyOWTa MOXXHO HHTEPIPETHPOBATH KaK CYMEPIO3UIMI0O C BecaMH a U b
3HaYeHMH IByX Kiaccuueckux outoB 0 u 1.

4. Kakue yTBEpXICHHS CHPABEUIMBBI OTHOCHTEIBHO MOHATHS «KyOuT»:(1) DTO KyOMUecKuii
our.

e EjnuHuma namsaTH KBAHTOBOT'O KOMITBIOTEPA.

e MoeT paccMaTpUBaThCs KaK BEKTOP €AMHUYHOM UTMHBI Ha MJIOCKOCTH.

5. Kakue 3Hau€HHSI MOKET XPaHUTh KyOHT:
e Tompko Om 1.
e JltoOble MOMOKUTENbHBIC 3HAUCHHUSL.
e JlroOble 3HaueHus ot 0 10 1 BKIIOUHUTENBHO.

6. B 3anucu 3nauenus kyoura aj0> +b|1> cnpaBeyuBo, yTo a U b:
KoadduinenTs! cynepno3uunu eTMHUYHBIX BEKTOpOB 0> u [1>.
basucHsle BekTOpa.

HeszaBucumble MoI0KUTEIbHBIE YUCTA.

Cas13aHbl cooTHOLIeHHEM a2 + b2 = 1.

Yucna, no moayao MeHbiue 1.

7. Yto Takoe n-KyOUT (MyJbTUKYOUT):
e KyOur, umeromuii GopMy n-yrojpHUKa.
e (Cucrema U3 n B3aUMO/ICUCTBYIOUINX KyOUTOB.
e (Cucrema 13 n KyOUTOB, 3HAUE€HUSI KOTOPBIX COBIAIAIOT.

Meroauka ¢popMupoBaHus pe3yIbTHPYIOLIEH OLIEHKHU

Tabauna 8.1
Jrta | ®opma Kpurtepun onennBanus (MPoUeHT 0T MAKCMMAJIBHOI0 KOJI-Ba 6aJ1/10B)
n KOHTpOJIst 86-100 % ‘ 71-85% 60-70% Memnee 60%
1. Texywuii koumponawv (max 25 b6annos 3a 1 mooynv)
7-8 bansioB 6—7 GayutoB 4-5 dansoB 0-3 dayuioB
ITocemenne | CTyneHT moceTHI CryaeHT moceTwn CryneHT moceTwn CryaeHT moceTwn
3aHATHUH 6onee 85% 3anstuit | 71-85% 3ausiTuii 60—70% 3ausiTHii menee 60% 3ansTHii




(max 8 6.)

9-10 6annoB 7—8 OayutoB 6—7 OayutoB 0-5 dayutos

Tekymas CTyaeHT aKTHBHO CTyaeHT aKTHBHO CryneHr Crynenr

pabora B paboraer Ha paboraer Ha HE0CTaTOYHO HE0CTaTOYHO

Te4eHUe 3aHATUSX, 3aHATHUX, XOPOLIO aKTHBHO paboTaeT aKTHBHO paboTaeT Ha

MOJyJIst IIPEBOCXO/IHO BBIMOJIHSACT 3a/1aHUsI | Ha 3aHATHSAX, 3aHATUSX,

(max 100.) BBINOJIHSET BCE IpernojiaBaTes. YIOBJIETBOPUTENBHO | HEYJOBICTBOPUTENIBH
3aaHus BBITOJIHACT 3a/laHUsI | O BBINOJHSET
MIPEroAaBaTENs. MIPENOoAaBaTEsL. 3a7aHus

TIPENOAaBaTEISL.
3/2 6amna 2 bamna 1 6amn 0 6anmoB

Hoxmnan, Tema NOIHOCTBIO Tema B OCHOBHOM Tema yacTU4HO Tema He packpbITa.

MPE3CHTAaINs | PacKphITa. packpbITa. Xopoliee | pacKpbITa. Heynosnersopurens

(max 36.) / [IpeBocxomHOE BJIAJICHUE Y IOBIETBOPUTENFH | HOE BIaJCHHE

OTIOPHBIN BIIaJICHUE MaTepraoM. 0€ BIIaJICHNE MaTepHaIOM.

KOHCIEKT MaTepHUaIoM. Cpemumii ypoBeHb MaTepHaIoM. HenocraTounslii

(max 26.) Bricokuit ypoBeHb caMoCTOsATeNbHOCTH, | Huskuil ypoBeHb YPOBEHb
CaMOCTOSATENIBHOCTH, | JIOTHYHOCTH, CaMOCTOSITENIBHOCTH, | CAMOCTOSTEIBHOCTH,
JIOTHYHOCTH, apryMEHTHPOBAaHHOC | JOIMYHOCTH, JIOTUYHOCTH,
apryMEHTHPOBAaHHOC | TH. XOpOUIMHA CTUIb | apryMEHTHPOBAHHOC | apryMEHTHPOBAHHOCT
Tu. IIpeBocxoaHbIi H3JI0KEHHUS. TH. .

CTHIIb U3JIOKCHHS. YnosnerBopurensH | HeynosnerBopurens
Bl CTUIIb HBII CTUIIb
H3JI0KEHHUS. H3JI0KEHHUS.
2. Pybeoicnviil konmpoaw (256. 3a 1 modynv)
22-25 GamnoB 18-21 Gamn 14-17 6annos 0-13 bammoB

Kontponsna | IlpaBuibHO [IpaBunbHO 3anaHus 3aaHus BBIIOJIHEHbI

a1 paboTta BBITTOJTHEHBI BCE BBINIOJTHEHA BBINTOJIHEHBI OoJIee MEHee YyeM
3a7aHus. OoupIIast 4acTh YeM HaIlOJOBHHY. HAITOJIOBUHY.
[IponemoncTpupoBa | 3agaHuid. [IpucyrcTByroT IIponemonctpupoBan
H BBICOKHH ypoBeHb | IIpHCyTCTBYIOT CEepbE3HBIC OMIMOKU. | HEYyJOBJIETBOPHUTEIbH
BIIaJICHUA HE3HaYUTEJIbHBIC IIpogemoHCTpHUpOBa | BIif ypOBEHB
MaTepHaIoM. OILITHOKH. H BIIQ/ICHUS
IIposiBiieHsI IIponeMoHCTpUpPOBA | YOOBIETBOPUTENIBLH MaTepHaIoOM.
NIPEBOCXOIHBIE H XOpOULIMH ypOBEHb | bl YPOBEHb IIposiBieHsl
CHOCOOHOCTH BJIAJICHUA BJIAJICHUS HeJI0CTaTOYHbIE
MIPUMEHSTH 3HAHHS MaTepralioM. MaTepHaJIOM. CIIOCOOHOCTH
1 YMEHHUS K [MposiBnensr [IposiBneHBI HU3KKE | MPUMEHATH 3HAHUS U
BBITTOJTHEHHIO cpenHue CIIOCOOHOCTH yYMEHHS K
KOHKPETHBIX CIIOCOOHOCTH TIPUMEHSTH 3HAHUS BBIITOJTHEHHIO
3aJaHUH. MIPUMEHSTH 3HAHHS 1 YMEHUS K KOHKPETHBIX

U YMEHHS K BBITOJIHEHHIO 3aJaHUH.
BBITTOJIHEHHIO KOHKPETHBIX
KOHKPETHBIX 3a/laHu.
3a/laHui.
3. Umo2oswiti kKoumpoas no oucyuniume
43-50 6amnos 36—42 6ajuta 28-35 GamnoB 0-27 6ayuioB

Ok3amen/3au | JlaH MOHEIH, Jla" MOJIHBIN OTBET Jla" HEJOCTATOYHO He nonyuensl oTBETHI
er pa3BepHYTHI OTBET | Ha MOCTaBJICHHBIN TIOJIHBIA OTBET. 1o 6a30BBIM
Ha [OCTaBJICHHBIN BOIIPOC, MIOKa3aHO CryneHt He BOIIpOCam
Bonpoc. OTBer YMEHHUE BBIIEIUTH CHOCOOCH JUCLUIUTAHBL UK
(dbopmynHpyercs B CYILIECTBEHHBIE U CaMOCTOSITENILHO JIaH HETIOJHbIN OTBET
TepMUHAX HayKH, HECYLIECTBEHHBIE BBIJIETIUTH U JIOTYIICHBI TpyOBIe
H3JI0KEH TIPU3HAKH, CYIIECTBEHHBIE U omnOku. Peus
JIMTEPATYPHBIM MIPUYUHHO- HECYLIECTBEHHBIE HErpaMOTHasl.
SI3BIKOM, JIOTUYEH, CJIEICTBEHHBIE TIpU3HAKU U YTouHstouue
JIOKa3aTelleH, cBs3u. Ho TIPUYUHHO- BOIIPOCHI
JIEMOHCTPUPYET JTOTTYILIEHbI CJIEICTBEHHbIE npernoaaBaTess He
aBTOPCKYIO HE3HAYUTEJIbHbIC cBs3u. PeueBoe TIPUBOJAT K
MTO3HIHNIO CTYACHTA. | OIINOKH, odopmieHne KOPPEKLMH OTBETA
HCTIPaBIICHHbIE TpeOyeT MonpaBoK, CTy/IeHTa HE TOJbKO
CTYJIEHTOM C KOpPEKLIMH. Ha NIOCTaBJICHHBIN




IIOMOIIIBIO BOIIPOC, HO U Ha
«HaBOAAIIUX>) ApyTue BOIPOChL
BOIIPOCOB JUCHUITINHBI.
npenoaaBaTeis.

CTyneHTbl, MOMYyYUBIINE B XO/I€ TEKYILEro U pyOeskHOro KOHTpos 56-100 6amios,

ABTOMATUYECKHU MOTYYaloT «3a4eT» WK COOTBETCTBYIONIYIO IIKAIe SK3aMEHAIIMOHHYIO OLIEHKY .
PesynbpTHpytomias oneHka CKiIaabBaeTcs mo cooTBeTcTByromei bPC dpopmyie.
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10.

11.
12.
13.

14.

15.
16.
17.

18.
19.
20.

21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Bonpocsl 11 IOATOTOBKH K 3K3aMEHY:
Hcropuueckas nepcrneKkTuBa U COBPEMEHHOE COCTOSTHUE 00JIacTH.
3aporkIeHUE UHyCTPUU KBAaHTOBBIX BBIUYMCIICHUN.
[IpencraBnenre 06 0COOEHHOCTAX KBAHTOBBIX BBIYUCICHUN HA MPUMEPE MTPOCTEHIIIETO
anropurma Jlenya.
HeoOxonumble cBeIeHUS U3 TEOPUH BHIYUCIUTEIBHOMN CIIOKHOCTH aJTOPUTMOB.
[TonsaTne anroputma, mamrHa ThrOpUHIa, yHUBEpCAIbHAsA MallMHa ThlOpUHTa.
Borurcnumblie U HEBBIYUCIUMBIE (PYHKIIHH, TPOOJIeMa OCTAaHOBKH.
3aaun pa3pemuMOCTH, IPEAICTABICHUE O Kaccax BIYUCIUTEIbHON CI0KHOCTH.
Kiaccor P u NP.
BepositHocTHas mammHa Teropunra, kiiacc BPP.
3anauu nepecuéra KOJMYECTBA PELICHUM, KJIacC CI0KHOCTH #P.
[IpoGnema nemMoHCTpalMyu KBAHTOBOT'O IIPEBOCXO/ICTBA HA IIPUMEpPE 3a7aun
BosonSampling.
I'efiTtoBast MozENb KITACCHYECKUX BBIYMCICHHUHM, YHUBEPCAJIbHBIC BEHTUIIU.
['efiToBast MOzIENIb KBAHTOBBIX BBIYMCIICHUN.
DneMeHTapHbIe KBAHTOBBIC JIOTMYECKHE BEHTHIIN, OTHOKYOUTHBIE U ABYXKYOHTHBIC
BEHTHJIN.
VYcnoBHbIE IBYXKYOUTHBIE BEHTHIIN, IPEICTABICHNE YCIOBHBIX MHOIOKYOUTHBIX
BEHTHJIEH uepe3 JBYXKYOUTHBIE.
Onucanue U3MepeHuil B KBAaHTOBOW TEOPUH, ONTUCAHUE U3MEPEHUI B KBAHTOBBIX CXEMax.
YHUBepcalbHOCTh OJJHOKYOUTHBIX BeHTHIIeH 1 BeHTHis1 CNOT.
Jluckperr3anusi OAHOKYOUTHBIX BEHTUJIEH, YHUBEpCAIbHbIE TUCKPETHBIE HAOOPHI
BEHTUJIEH.
Cn0KHOCTb anmpoKCUMAaIUU TPOU3BOJIBHOTO YHUTAPHOTO NMPeoOpa3oBaHMsL.
KBanToBoe npeobpazoBanue Dypsoe.
AJropuUTM OLIEHKH (pa3bl, OLIEHKAa HEOOXOAUMBIX PECYPCOB, YIIPOIIEHHBINH aIrOPUTM
Kuraesa.
DKcrnepuMeHTalIbHbIE pealli3aliy alropuT™Ma OLIEHKH (Pa3bl U MPUIIOKEHUS K pacyETy
MOJIEKYJIAPHBIX TEPMOB.
Anroput™ noucka nepuojia GQyHKIUH.
dakTopu3anys Yuce Ha MPOCThIE MHOXKUTENH, aroput™ Illopa.
DKcnepuMeHTalbHble peanu3annu anroputMa [lopa.
Jlpyrue airopuTMbl, OCHOBaHHBIE Ha KBAaHTOBOM IpeoOpa3zoBaHuu Dypbe.
KBaHTOBBIE AITOPUTMBI TOKUCKA.
AnroputMm I'poBepa, reomeTpudeckas WIIKOCTPALKs, OLIEHKa PECYPCOB.
[Toacuér yncna pemeHni MOUCKOBOM 3aauH.
Yckopenue pemienust NP-1moinHbIX 3a1a4.
KBaHTOBBIE TOMCK B HECTPYKTYpHUPOBAHHOM 0a3e TaHHBIX.
OnTtumansHOCTH anropur™a I'posepa.
AJTOpUTMBI, OCHOBAHHBIE Ha CITyYalHbBIX Oy KIaHUAX.
OKCIepUMEHTAIIBHBIE pEAJIN3allMM TIOMCKOBBIX aJITOPUTMOB.
Kiaccnueckue koapl KOPPEKIMU OMUOOK, JIMHEHHBIC KOJIBI.




35.
36.
37.
38.
39.

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

YCTOMYMBBIX K ONIMOKAM BBIYHCICHUH.

49,
50.

CUMY/JISLIM.
51.
52.

Kitaccnueckue nuHelHbIE KObI, KOJbl X3MMUHTA.
KganToBsie kopl Kanbaepbanka-1llopa-Ctuna.
dopmanusm ctabminzaropos, nocrpoenue koaoB KIIC B dopmanuzme cTrabuinn3aTopos.
YHuTapHbIe IPeoOpa30oBaHUs U U3MEPEHUS B (OpMAIU3ME CTAOMIIN3aTOPOB.

[ToHsiTHE O BBIYUCIICHUAX, YCTOWYUBBIX K OLIMOKAM.
[TocTpoenne yHUBEpCaTbHOTO HA0OPa YCTOWYUBBIX K OIIMOKAaM BEHTHUIICH.
N3mepenus, ycTORYMBBIC K OIIUOKaM.
IToporosas Teopema.
DKcrepuMeHTANIbHBIE EPCIEKTUBbI pealli3allii KBAHTOBOM KOPPEKIUH OMIMOOK U

KBanToBEBIE CUMYJIALIUU ((I_II/I(prBBIG» 1 aHaJIOI'OBBIC.
HGKOTOpHe SKCHCPUMCHTAJIbHBIC pCAIn3alli U IICPCIICKTUBBI aHAJIOTOBBIX KBAHTOBBIX

KsanToBsie Beruncienus Ha NISQ-ycTporicTBax.
KBanToBbie Bapuannonssie anroputmsl: QAOA u VQE.

53. IpunoxeHwust K 3a1a4aM KBAHTOBOU XHMHUH.
54. Bo3MOHOCTH peanu3allii Ha COBPEMEHHBIX KBAaHTOBBIX MIPOLIECCOPAX, MEPCIIEKTHBBI

pa3BUTHSL.

OmuOKH B KBAHTOBBIX BHIYMCICHUSIX, OTIUYHE OT KJIIACCUYECKOTO CITydasl.
TpexxkyOUTHBIN KO/, HCTIPABISIOMINNA X-OMINOKY.
TpexkyOUTHBIN KO/, UCTIPABISIOMNN Z-0IHOKY.
HesstukyoutHsrii kox [lopa.
O61as Teopus UCpaBiIeHUs OMHOOK, AUCKPETU3alUs OIIMOOK, MO/IETh HE3aBUCUMBIX

IMoka3aTesiu M KpUTEPUM OLIEHMBAHUS KOMIETEHIIUH HA PA3JIMYHBIX ITANaX UX
(¢opmMupoBaHusi, oNUcaHUe KA OLleHUBAHUSA

YpoBeHb chOPMHUPOBAHHOCTH KOMIIETCHIIUIH

«MuHUMAJIbLHBINA
YPOBEHb
He JOCTUTHYT»
(MmeHee 56 6aj1y10B)

«MUHHUMAJIBbHBIHI
YPOBEHb»
(56-70 6an10B)

«CpenHuii ypoBeHb»
(71-85 6ansoB)

«BbICOKHI YPOBEHb»
(86-100 6annoB)

Komnemenyuu ne
chopmuposanvi.

3HaHHA  OTCYTCTBYIOT,
YMEHUS U HaBBIKH HE
c(hOpMHUPOBaHBI.

Komnemenyuu
cchopmuposanvi.

CdhopmupoBaHsl
0a3oBbIC CTPYKTYPBI
3HaHUM.

YMeHust pparMeHTapHbI
u HOCSIT
PENPOAYKTUBHBIN
Xapakxrep.
JemMoHcTpUpyercs
HU3KHUH YPOBEHb
CaMOCTOSITETTHHOCTH
MIPaKTHYECKOTO HABBIKA.

Komnemenyuu
chopmuposanol.

3HaHuA OOIIMpHBIE,
CHUCTEMHBIE.
Ymenus
pENpPOAYKTUBHBIN
XapaxTep,
MNPUMEHSIOTCS K
peleHuto THUTIOBBIX
3aJaHUM.
HemoHcTpupyercs
JIOCTaTOYHBIM  YPOBEHb
CaMOCTOSITENTFHOCTH
YCTOWYHMBOTO
NPaKTUYECKOro HaBbIKA.

HOCAT

Komnemenyuu
chopmuposanol.

3HaHus TBEpAbIE,
apryMeHTHPOBaHHbIE,
BCECTOPOHHUE.

YMeHus YCIIEIIHO
MIPUMEHSIOTCS K
PELICHUIO KaK THUITOBBIX,
TaKk W HECTaHAAPTHHIX
TBOPYECKUX 3aJJaHUM.
JemoHcTpupyercs
BBICOKHI YPOBEHb
CaMOCTOSITETTFHOCTH,
BBICOKasl aJalTHBHOCTH
IPaKTUYECKOTO HABBIKA

Onucanue KPUTEPUEB OICHUBAHUSA

OO0yyvaromuiics

| OOyyarommuiics

| OO0yyarormiics

| OO0yyaromuiics




JEMOHCTPHPYET: JIeMOHCTPHPYET: JEMOHCTPHPYET: JEeMOHCTPHPYET:
- CyIIIECTBEHHBIE | - 3HAHUA | - 3HAHWE W [TOHWMaHUE | - riryookue,
npoOensl B 3HAHUSAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4eOHOro MaTepHaia; MaTepHana; KOHTPOJIUPYEMOTO apryMEHTUPOBaHHbBIC
- JIOITYCKAIOTCS | - HETIOJIHBIE OTBETHl Ha | 00beMa MPOrPaMMHOTO | 3HAHUS IPOTPAMMHOTO
MPUHLIUTTHAIEHEIE OCHOBHBIC BOTIPOCHI, | MaTepuana; Martepuaa;
OIIMOKYU NP OTBETE HA | OIMOKKM B OTBETE, | -  TBEPAbIC  3HAHWS | - TIOJHOE IOHUMAHUC
OCHOBHBIC BOIIPOCHI, | HEAOCTATOUHOE TEOPETUIECKOTO CYLIHOCTHU u
OTCYTCTBYeT 3HaHWE W | IOHWMaHHWE CYIIHOCTH | MaTepHana. B3aMMOCBSI3H
MOHUMAaHUE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTh paccMaTpuBaeMbIX
MOHATUN M KATeTOPUH; | -  HEYBEPCHHBIC W | YCTaHABIIMBATh U | IPOIICCCOB M SIBJIICHUM,
-HETIOHNMaHWe HETOYHBIE OTBETH Ha | OOBSICHSITH CBS3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTEITbHBIE MPaKTHKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JIOTIOJTHUTETBHBIX BOIIPOCHI; BEISIBJISTh pamMKax 00CYXIaeMbIX
BOIIPOCOB B  paMKax | - HEJOCTAaTOYHOE | IIPOTUBOPEUHS, 3a/1aHui;
3a/TaHAH; BIIQ/ICHUE JINTEPATYPOH, | TPOOIEMBI u|- CITOCOOHOCTH
- OTCYTCTBUC YMCHHA peKOMCHI[OBaHHOI\/'I TCHACHINU PA3BUTHA, yCTaHaBJIUBATb u
BBIIIOJIHATD IpOrpaMMoit - MIpaBUJILHBIE U | OOBACHATH CBSI3b
MPAaKTHYECKUE 3aJaHUsA, | NUCIUTUINHEL, KOHKPETHEIE, 0e3 | IpaKkTUKH U TEOPHUU;
MPEeTyCMOTPEHHBIE - yMeHHe 0e€3 TpyOBIX | rpyOBIX omuooK, | - JIOTUYECKU
IPOrpaMMOi OIIUOOK pemarb | OTBETHI Ha | MocJeq0BaTeNbHbIC,
TUCITUTUTAHBL; MPaKTUYECKHE 3aJaHHs, | TOCTABICHHEIE coJlepKaTeNbHEIE,
- OTCYTCTBHE | KOTOpBIC CIIEZTyeT | BOIIPOCHI, KOHKpETHBIE u
T'OTOBHOCTHU BBIITOJTHUTD. - YMCHUE peliaTth | UCHCPIIBIBAIOIIUC
(cmocobHOCTH) K MIpaKTHYECKHe 3aJaHus, | OTBETHI Ha BCE 3a/IaHUS,
JMUCKYCCHA W HHU3KYIO KOTOpBIS cienyer | a TaKxKe
CTCIICHb KOHTAKTHOCTH. BBITIOJIHUTD, JOITOJTHUTCIIbHBIC
- BJIAJICHUE OCHOBHOH | BOIPOCHI
JIUTEPATYPOU, 3K3aMEHaTOopa;
PEKOMEHI0OBaHHOU - yM€HHE  pelarh
IPOrpaMMoit MPAKTHYECKUE 3a/IaHNUS;
JUCTTUTLTAHBL; - cBOOOTHOE
- HaJIM49re COOCTBEHHOH | MCITOJIb30BaHUE B
000CHOBaHHOM OTBETaxX Ha BOIPOCHI
MO3UIUH 1o | MarepuaioB
o0cy)IaeMbIM pEeKOMEHIOBaHHON
BOIIPOCAM. OCHOBHOM 51
Bo3MmoxHEBI JIOTIOJTHUTEJILHOM
HE3HAYHUTEIHHBIE JTUTEPaTypBHI.
OTOBOPKH ¥ HETOYHOCTH
B PacKpBITUU
OTJIENBHBIX TTOJIOKEHUN
BOTIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYJIOBJIETBOPUTEIb | «YAOBJIETBOPUTEIBHO | «XOPOUIO» / «3aUTEHO» «OTJIMYHOY /
HO» /He 3a4TEeHO » | «3a4TEHO» «3a4YTEHO»

9. YueOHO-MeTOAMYECKOEe U MH(OPMAIlMOHHOE 00ecneyeHHne TUCIMIIHHbI

a) OCHOBHAas1 JIUTeparypa:
1. Benpunckuii, P.B. KBantoBas mexanuka : yueOnuk / P.B. Benpunckuii ; ®enepanbnoe

areHTcTBo 1o oOpa3oBanuto Poccuiickoit ®Denepauuu,

HOxub1i1  denepanbHbIN




yHuBepcuteT. — PocroB-Ha-Jlony : FOxHbIl denepanbubiii yauBepcuteT, 2009. — 384 ¢. —
Pexum JoCcTyna: o MOJIHCKE.

URL.: https://biblioclub.ru/index.php?page=book&id=240937 - 6ubowuorp. c: C. 382 —
ISBN 978-5-9275-0706-1. — TekcT : 3eKTPOHHBIH.

2. Tlomukapmos, B.C. ®unocodckue mpodieMbl KBAaHTOBON TeOpUH MHPOpMaIUU: yueOHOe
nocobue st acniupantoB / B.C. ITonukaprnos, E.B. [Tonmukaprosa, B.A. [Tonukaprona ;
HOxubiit  denepanbHblii  yHUBEpcUTET, WHXKEHEpHO-TEXHOJOTHYECKass akaaeMus. —
Taranpor : FOxusbIii penepanpupiii yausepcuret, 2016. — 192 ¢. — Pexxum moctyna: 1mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=493278 — bubauorp.
B KH. — ISBN 978-5-9275-2125-8. — Tekcr : 271eKTPOHHBIN.

3. Ilens, A.X. Knmaccuueckue u kBanToBbIe BhrunciaeHus: Kypc / A.X. llleas, M.H. Bsibrid.
— Mocksa : Untepuer-Yuusepcutetr Unpopmanmonnsix Texnonoruit (MHTYUT), 2007.
- 236 C. - Pexum JOCTyTa: 1o IMOJIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=234673 — TekcT : 2IeKTPOHHBIN.

0) 1OMOJIHUTEIbHASA JINTepaTypa:

4. KotkoBa, E.A. Peanuzamuss u aHaJIW3 KBaHTOBBIX QJITOPUTMOB Ha KBAaHTOBOM
kommbiorepe ¢upmbr IBM: Beimycknas OakamaBpckast pabora / E.A. Kotkoma ;
locynapctBennbiii  yHuBepcuter "Jlyona", WHCTUTYT cHUCTEMHOro aHalu3a H
ynpanenusi, Kadenpa pacnpeneieHHbIX HHOOPMAIIMOHHBIX BEIYUCITHTEIBHBIX CHCTEM. —
Hy6na : , 2018. — 47 c. : Tabn., w1, cxeM. — PexxuM nocTyma: mo MOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=490622 — TekcT : 2JIeKTPOHHBIN.

B) JJIEKTPOHHBbIe OHMOJHOTeYHbIe cHCTeMbl, ¢ KoTropbiMu Yy COI'Y wumeercs

JAeHCTBYIOIIMI [10TOBOP, COBpeMeHHble MNpodeccHoHAIbHbIE 0a3bl, HH(pOPMALMOHHBbIE
CIIpaBOYHbIE CHCTEMbI:

— eLIBRARY.RU [DOnexTponHslii pecypc|: Hay4dHas 3iekTpoHHas Oubnuoteka. — URL:
http://www.elibrary.ru.

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

— UznarensctBo «HOpaiit» [DneKTpOHHBIN pecypc]: AIeKTPOHHO-OMOIMOTEYHAs CUCTeMa. —
URL: http://biblio-online.ru.

- VYHuBepcurerckass Oubinoreka online [OnEeKTpOHHBIM  pecypc]: 3IEeKTpPOHHO-
oubmmoteunas cucrema. — URL: http://www.biblioclub.ru.

10. MaTepuajbHO-TeXHUYECKOE oDecniedeHne JUCIUINIMHBI

3aHATUSA TIO JUCIUIUIMHE MPOBOMATCS B ayAHTOPHUAX, OOCCIICUCHHBIX KOMITBIOTEPAMHU,

MMEIOIIMMHU JOCTYyHn K ceTh VIHTepHEeT, MHTEPaKTUBHBIMM JOCKAMU WU MYJIbTUMEIUNHBIM
000pyI0BaHUEM.
Jluyensuonnoe npocpammmoe obecneuenue:

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

04.2016r);

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

3. Cucrema ImoncKa TEKCTOBBIX 3aMMCTBOBaHMH «AHTHIIIaruat BY3y;
Ilepeuensv 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 0OHOBJIEHHMSI/aKTYyaIM3AIU U

1. PaGouas nmporpamma

MepecMOTPEeHA W aKTyaIM3MpoBaHA Ha 3acelaHud Kadeapsl anreOpbl U TeOMETpUHr
npoTokoa Ne 7 ot 24.03.2020r.;

omoOpeHa Ha 3acedaHWM coBeTa (aKynbTeTa MaTeMaTUKH U HH(POPMAIIMOHHBIX
TeXHOJ0TH, mpotokod Ne 5 ot 27.03.2020 1.



