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1. llesu u 3212494 AU CIUILIHHBI

[lenp TUCIMIUIMHEI - JaTh CTYACHTAM TEOPETUYECKUE 3HAHUS U IPAKTUYECKUE HABBIKU 110
MCITOJIb30BAaHMIO TEXHOJIOIMN HEMPOHHBIX CETEM I PEIIECHUS IPAKTUYECKUX 3a]1a4,
CBSI3aHHBIX C IPUMEHEHUEM METOAO0B HCKYCCTBEHHOTO MHTEJUIEKTa. B xo1e o0yueHus
CTYAECHTBI 3HAKOMSTCS C TAIOBBIMU apXUTEKTYPAMU UCKYCCTBEHHBIX HEMPOHHBIX CETEH,
METOJaMU UX 00y4eHHs U MpoBepKku. Ha mpakTHYecKux 3aHITUSIX CTYACHThI IPUMEHSIOT
NOJTyYEeHHbIE 3HAHMSI K CO3/IaHMIO Ha si3bike Python uckyccTBeHHON HEMPOHHOH ceTH,

pacrio3HaroIIe pyKOMUCHBIE [UPHI.

Kparkoe cogepkaHue TUCHMIITIMHBI

N3noxensl Hanbosee BaXKHbIE TOHATHS, ONPEACIICHUS U IPUHLHUIIBI TOCTPOEHUS
HEHUPOHHBIX ceTeil. B Kypc BXOAAT cieAyromue pa3aeibl: - BBEJIEHUE B UCKYCCTBEHHbIE
HEHUPOHHBIE CETH, - TPAJIMEHTHBIN CITYCK, - METOJ] OOPaTHOTO PACIPOCTPAHEHUs OIIHUOKH, -
CTOUMOCTHas (PyHKIIMSI HAa OCHOBE MEPEKPECTHOMN IHTPOMUH, - TepeoOydeHre HeUpOHHOU
CETH U peryjsipu3alus, TEXHUKH, YIy4llIatolie o0ydyeHue HeMpOHHBIX CEeTeH, -
CBEPTOYHBIE HEHPOHHBIE CETH, - PEKYPEHTHbIE HEUPOHHBIE CETH, - AaBTOKOJUPOBIIUKH, -

VCTOPUS Pa3BUTHs HEUPOHHBIX CETEMH.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS

JTUCIUILIHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS
OII BO (xomneTeHun)

[Inanupyemslie pe3yiabTaThbl
00y4eHus 10 TUCLUILIINHE

OIIK-2 CniocoGeH mpuMeHSTh
KOMITBIOTEPHBIE/CyTIEPKOMITHIOTEPHBIC METOJIBI,
COBpPEMEHHOE MporpaMMHoe obecreueHue (B ToMm
YHUCJIe OTEUECTBEHHOTO MPOU3BOACTBA) JIJIsl PEILICHUS
3aJ1a4 mpohecCUOHANBHOM J1eATeIbHOCTH

3HaeT: crenuaIn3upoBaHHbIe OUOIMOTEKH IS
CO3/IaHHS] UCKYCCTBEHHBIX HEUPOHHBIX CETEU
YMeeT: IpUMEHSITh COBPEMEHHBIE
WHCTPYMEHTAJIbHBIE CPEACTBA U CUCTEMBI
MPOrpaMMHUPOBAHUS JJI Pa3pabOTKU U 00yUEHUS
MOJIEJIEH UCKYCCTBEHHBIX HEMPOHHBIX CETEeH
HMeeT nmpakTUYECKUH OMBIT: CO37IaHus U 00yUCHHUS
VCKYCCTBEHHBIX HEMPOHHBIX CETEU C IPUMEHEHHUEM
CIIeMATM3UPOBAHHBIX OUOINOTEK

OIIK-3 CniocoGeH mpoBOANTH aHAIH3
MaTeMaTH4eCcKUX MOJesIei, co31aBaTh
MHHOBALIMOHHBIE METO/IbI PEIICHHS IPUKIIAHBIX
3a7a4 po(hecCUOHATBHOM NeTETLHOCTH B 001aCTH
MH()OPMATHKHN 1 MaTEMaTH4ECKOTO MOJEIHMPOBAHUS

3HaAeT: MaTeMaTUYECKYI0 MOJEIb HEUPOHA,
TEXHOJIOTUU CO3JJaHUSI UCKYCCTBEHHBIX HEHPOHHBIX
CeTel, METO/Ibl ONITUMU3ALUH, PETYIAPU3ALNN U
HOPMaJIM3aL1Y [1ApaMETPOB HEUPOHHOU CETH U
mpoiiecca ee 00yueHus

'YMeeT: OCyIIeCTBIATh (hOpMaTU3aluio 3a/1auu,
[MOCTPOECHUE MATEMATUYECKON MOJIEIH, IOATOTOBKY
oOyuaroriero Habopa JaHHBIX, TOAOOP TOMOJIOTUU U
CO3/IaHNE UCKYCCTBEHHOW HEMPOHHOW CETH B
COOTBETCTBUH C IIOCTABJIICHHOH 3a1a4yeil

HMeeT npakTudecKuil onbIT: HOPMYITHPOBAHUS U
peleHus 3aa4d B 00J1acTH MAIIMHHOTO 00y4YeHUs C
MCITOJIb30BAaHUEM HEHPOCETEBOTO MOAX0/1a

[TK-1 Cnocoben pa3pabareiBaTh CUCTEMbBI XpPaHEHUS
1 00pabOTKH OONBIINX JAHHBIX, B TOM YHCIIE HA
OCHOBE METOJIOB NCKYCCTBEHHOTO MHTEIUICKTA

3HaeT: KIacchl 3a7a4 00paObOTKH OONBIINX JAaHHBIX
Ha OCHOBE METO/IOB UCKYCCTBEHHBIX HEHPOHHBIX
cereit

3. Mecro aucuuninHbl B ctpykrype OII BO




[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

Her

1.0.20 UHTEmIeKTyaIbHBIN aHATIN3 TaHHBIX,
1.0.07 Ananu3 nHGOPMALMOHHBIX TEXHOJIOTHUH,
1.0.10 Texnonornn napamuieabHOTO
pOrpaMMHUPOBAHMS,

1.0.06 CoBpemennbie metoasl DevOps,

1.0.18 S3bIkM pa3MeTKH,

1.0.08 MeTtonb! 1 cCUCTEMBI 00paOOTKH OOJTBITTHX
JTAHHBIX,

1.0.19 KomnerotepHoe 3peHue,

1.0.21 Cucremsl ynpasineHus NpeANpUATUEM,
1.0.16 KBaHTOBBIC BEIUMCIICHUS,

YueOHast MpaKkTHUKa (TEXHOJIIOTHYECKast, IPOEKTHO-

TeXHOJIornyeckas) (2 cemecTp)

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUN I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLIINH:
Her

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3.e., 108 4., 56,5 4. KOHTaKTHOM

paboThl
Pacnpenenenue o cemectpam
Bcero B yacax
Bun yuebHol paboTh
4acoB Homep cemectpa
1
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 108 108
Ayoumopnvie 3aHAmusL: 48 48
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 16 16
ayuTOpHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 51,5 51,5
N3ydeHue qOMONTHUTENBHOTO MaTepHaa 1o 20 20
MpOTrpaMMHUPOBAHHIO Ha si3bike Python.
ITonroroBka K 3K3aMeHy 11,5 11.5
W3yueHne NOMOTHUTEIBHOTO MaTepuasa mo 0CHOBaM 20 20
JTUHEHHOM areOphl.
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 8,5 8,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - JK3aMEH

5. ConeprkaHnue TUCHMILIIIMHBI

Ne
pasnena

HanmenoBanue pa3aciioB JUCHUIIIINHBL

O0beM ayIUTOPHBIX 3aHATHH MO BUIaM B
yacax




Bcero JI 113 JIP
1 |Bengenue 2 2 0 0
2 [Mopnenb HEHPOHHOM CeTU 8 4 4 0
3 |[pagueHTHBIN CITyCK 8 4 4 0
4  [MeTtox 0OpaTHOTO pacTpPOCTPAHEHHUS OMIHOKH 4 2 2 0
5 CroumocTHas GyHKIHS Ha OCHOBE MEPEKPECTHOM ) ) 0 0
DHTPOINH
6 [[IepeoOyuenue u perynspuzanus 6 4 2 0
7 | Pykums Softmax 2 2 0 0
8  |CBepTOUHBIC HEUPOHHBIE CETH 6 4 2 0
9  [PexyppeHTHbIE HEPOHHBIE CETH 6 4 2 0
10  |Mcropus pa3BUTHS HEUPOHHBIX CETEH 4 4 0 0
5.1. Jlekuuu
Ne Ne Koz-
HanmMeHnoBaHMe UM KpaTKOe COAEPKaHNUE JEKIIMOHHOTO 3aHATHS BO
neKuuujpasaena
4acoB
buosnornueckuii HEHPOH YenoBeueckoro Mosra. [1oHsATHEe HCKYCCTBEHHOTO
1 1  [HeipoHa ¥ UCKyCCTBEHHOM HelpoHHOM ceTh. Cepbl IpUMEHEHUST UCKYCCTBEHHBIX | 2
HEUPOHHBIX CETEU
’ ’ Mopnens Heifpona Mak-Kannoka—IlIutca. Ilepcentpon. [myGokas HeilpoHHas ceTb 4
[PSIMOTO pacrpocTpaHeHus. BerunciurenbHasi MOIIHOCTh NEPCENTPOHA.
Bo3MmoxxHOCTh 00yueHHs] HEUPOHHOU ceTH. TpynHOCTH ¢ 00yueHueM
MepCenTPOHHBIX ceTell. CUrMonIanbHbIN HelpoH (curMoun). Monens oOydeHus
HelipoHHOW ceTu. OOyyaromiast 1 TeCTOBbIE BEIOOPKH. DYHKIUS OTEPD
3 3 |(croumoctHas dhynkuus). CpeqHekBaapaTHdeckas onmmoka. 3ajada pacro3Hapanus| 4
pykorucHbIX 1udp. baza nanasix MNIST. O0yueHne HEHPOHHOI CETH METOIOM
IpaJMeHTHOTO ciycka. [lepexoa k BEKTOpHBIM onepanusM. AJIroputTM
CTOXAaCTUYECKOTO I'PAJMEHTHOTO CITyCKa.
Metoz 06paTHOTO pacnpocTpaHeHust OIMOKH. PYHKIUS OTEph HA OCHOBE
4 4 [mepekpecTHOM 3HTponTUU. DOpMYyITBl 00PAaTHOTO PACTIPOCTPAHEHUS OIIUOKH JIJIst 2
CIIy4asi IEPEKPECTHOM SHTPOIIUH.
5 5 @DyHKIHUS TOTEph HA OCHOBE NMEPEKPECTHON SHTpONUH. POpMysIbl 0OpaTHOTO )
pacipoCTpaHEHUs OMNOKHU AJIs CIIydasi IEPEeKPECTHON IHTPOITHH.
[lepeoOyuenue. Banunaunonnas Beioopka. Perynspuzanust L1 u L2.
[TpopexuBanue (dropout). MckyccTBeHHOE yBennueHUe 00yJaroiei BEIOOPKU
(ayrmeHTanus 1aHHBIX). TeXHUKH, yIydlIaone o0y4eHne HeHpOHHBIX CETEM.
6 6  |MHunuanusanysi BECOB U CMEIICHUH HA OCHOBE HOPMAJIBHOTO PacIpEEIICHNUS. 4
'YMEHbIIEHHE CKOPOCTH 00ydeHus. [ paJueHTHBII CIyCK Ha OCHOBE UMITYJIbCA.
AJTOPUTMBI € a1lanTUBHOM ckopocThio o0ydeHus: AdaGrad, RMSProp, Adam.
ReLU u npyrue anprepHaTUBHbIE (GYHKIIMH aKTHBALIUU.
7 7 HelipoHHasi ceTh ¢ pacmpesiesieHneM BeposiTHocTel. Mcnonp3oBanne QyHKITUN )
softmax B kayecTBe (YHKIIMH aKTUBALIUU BBIXOAHOTO CIIOSL.
Cgeprounsie Heliponnbie cetr (CHC). Cnou cBeptku u mynunra. [loctpoenne
KapT Npu3HaKkoB. fAnpo cBeprku. Max-nynunr u L2-nynunar. CHC nns
8 8  |pacno3naBanms pykormucHbIX MUdp. [Ipenmymecrsa CHC. [ToTenmanbHbie 4
mpoOneMsl, cBsi3anHble ¢ ucnonb3oBanueM CHC. Cdeprr mpumenenus CHC.
HetlipoOuonornieckre 0CHOBaHUS CBEPTOUHBIX CETEH.
Pexyppenthsie HeifponHsle ceti (PHC). JIBynanpasnennsie PHC. I'my6okue PHC.
9 9 |Bentunsnasle PHC. Cetu nonroit kparkocpounoi namsata (LSTM). BentunbHsiii 4
pekyppentHbiii Monyab (GRU). ABTOKOAMPOBIIUKHI
10 10  |McTtopust HEHPOHHBIX ceTell U IITyOOKOro 00yUeHusl. 4




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATUA

Ne
paszena

HaumeHnoBanue uim KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

Hanucare KOMIIBIOTEPHYIO

nporpammy Ha si3bike Python 3 coznatontyro u

00y4arolyt0 HEHPOHHYIO CETh JJISl PACIIO3HABAHUSI PYKOIIUCHBIX LU C
MCII0JIb30BAaHMEM METOJ1a TPAJAMEHTHOrO citycka 1 6a3bl 1aHHbIX MNIST.

CocTaBuTh MUHH-0TYET/ 3cce Ha TeMy «KadecTBO pacrio3HaBaHUS U CKOPOCTh
o0y4eHust HeWpOHHOM ceTn». [l 3TOro nocrapaiTech OTBETUTh HA CIEAYIOLIHNE
Bonpockl: 1) Kakue, Ha Bam B3m1s1, napaMeTpsl IPUMEHSIEMOI0 METO/1a
00y4eHus, BIUSIOT Ha Ka4eCTBO 00yueHust HepoHHOM cetn? Onummre
[IpeIojaraeéMblil XapakTep BIMsHUA. 2) BiuseT u Tonosorus ceTu Ha Ka4yecTBO
ee 00yueHus? OnuiuTe npeamnoiaraeMplii xapakrep BiusHus. Mcnonb3ys
HAIMCaHHYIO paHee MPOorpaMMy UIS PAcIiO3HABAHUS PYKOTIMCHBIX U(P, co3naiTe
1 00y4nTe HECKOJIBKO HEUPOHHBIX ceTeil. Co3aaBaeMble CETH JOIKHBI UMETh
pa3HyIo TOMOJOTHIO. J{JIs Ka) 10l CeTH MOMBITAHTECh TOA00PATh ONTUMATHHBIC
napaMeTpsbl JUIs 3allyCKa IpoLeypbl 00y4eHUs] METOAOM IPaJJMEHTHOIO CITyCKa.

Hanucarb KOMITBIOTEPHYIO

nporpammy Ha si3bike Python 3 coznatomnyro u

00y4aronyro HEHPOHHYIO CETh JIJIsl pACTIO3HABAHHMS PYKOTIMCHBIX IU(DP C
MCIIOJIb30BaHMEM METO/1a TPAJAMEHTHOTO CITyCKa U CTOMMOCTHOM (PyHKIIMU Ha
OCHOBE MEPEKPECTHON SHTPOIIHH.

[IpuMeHeHne crienraau3upoBaHHbIX Oubmmnorek. Keras

(9]
o0

[Ipumenenue cnennanu3upoBanHbix Oubnuorek. TensorFlow u Keras

[\9}

bubnuotexu amns riydbokoro oOyuenus: PyTorch

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuaenaune CPC

TTonsun CPC

Cnucoxk nureparypsl (¢ yKazaHUEM
pas3zernos, IiaB, CTPAaHMUIL) / CChUIKA Ha

peCcypc

CemecTp

Koi-
BO
JacoB

I/I3y‘-IGHI/Ie JOIMMOJIHUTCJIIBHOI'O MaTCpUalia 1o
MpOTrpaMMHUPOBaHUIO Ha si3bike Python.

buznu, /[. Python. Kuaura penienitos / 1.
buznu, b. K. JI)xoHc ; nmepeBox ¢
annmiickoro b. B. YBaposa. — Mockaa :
JIMK Ilpecc, 2019. — 646 c. — ISBN 978-
5-97060-751-0. — TekcT : AMEeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OMOMHOTEYHAS CUCTEMA.

20

[lonroroBka K 3K3aMeHy

OcHoBHas uteparypa. JlonoaHuTenbpHas
nmuTeparypa

11,5

l3y4eHne JOMOIHUTEIBHOTO MaTepHaa mo
OCHOBaM JIMHEWHOM! anreOpshl.

[IpakTHKyM 110 JINHEWHOU U TEH30PHOU
anreOpe : yueoHoe mocobue / O. H.
KazakoBa, T. A. ®omuna, C. B.
XaputoHosa, A. P. PycranoB. — OpenOypr :
oIy, 2017. — 117 ¢. — Texker :
AIIEKTPOHHBIN // JIaHb : 3I€KTpOHHO-
OoubnuoTeyHas cucremMa.

20




6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne | Ce-
KM mectp

Bun
KOHTPOJISI

HasBaunue

KOHTPOJIBHOTO
MEpONPHUATHS

Bec

Makc.
Oam

HOprI{OK Ha4YKUCJICHUs 0aJlJI0B

Yuu-
THIBA-

eTcs B
ITA

Texyuui
KOHTPOJIb

Tect 1

Tect conepxut Tpu 3ananus. Kaxpiit
[IpaBWJIbHBII OTBET OlleHUBaeTcs 1 GayoM.
[IponomxuTenbHOCTh TecTUpOBaHUS 30 MUH.
3 Gania: JaHbI BEpHbIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEpHbIE OTBETHI HA 2 BOIpOca
TECTA.

1 Gamn: maH BEepHBIN OTBET Ha 1 Bompoc TecTa.
0 6asI0B: BEpHBIE OTBETHI OTCYTCTBYIOT

OK3aMCH|

Texyuui
KOHTPOJIb

Tect 2

TecT cogepkut Tpu 3ananus1. Kaxplii
[IpaBWJIbHBII OTBET OLleHUBaeTCs 1 GayioM.
[IponomxuTenbHOCTh TecTHpoBaHus 30 MuH.
3 Oasta: 1aHbl BEpHBIE OTBETHI HAa BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEpHbIE OTBETHI HA 2 BOIIpOCa
TecTa.

1 Ganut: naH BepHBIN OTBET Ha 1 Bompoc TecTa.
0 6asI0B: BEpHBIE OTBETHI OTCYTCTBYIOT

OK3aMCH|

Texymui
KOHTPOJIb

Tect 3

Tect copepxut Tpu 3a1anus. Kaxpii
MPaBUJIBHBIN OTBET OLleHMBaeTCs 1 Gaymiom.
[IponomxuTenbHOCTh TecTHpOBaHUS 30 MUH.
3 Gania: JaHbI BEpPHbIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEPHbIE OTBETHI HA 2 BOIIpOCa
TecTa.

1 Ganut: naH BepHBIN OTBET Ha 1 Bompoc TecTa.
0 GamyoB: BEpPHBIE OTBETHI OTCYTCTBYIOT

OK3aMCH

Texymui
KOHTPOJIb

Tect 4

Tect copepkut Tpu 3a1anus. Kaxpii
MPaBUJIBHBIN OTBET OLleHMBaeTcs 1 Gamiom.
[IponomxuTenbHOCTh TeCTHPOBAHUS 30 MUH.
3 Gaiia: JaHbI BEPHBIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEPHBIE OTBETHI HA 2 BOIIpOCa
TecTa.

1 Gan: na” BepHBIN OTBET Ha 1 Bompoc TecTa.
0 GasI0B: BEpHBIE OTBETHI OTCYTCTBYIOT

OK3aMCH

Texymuit
KOHTPOJIb

[IpakTyeckas

pabora 1

4 OaJia: MOMHOCTBIO BBIITOIHEHO
MpaKTHYECKOe 3aJjaHKe, JaHbl PaBUIbHBIC
OTBCTHI Ha KOHTpOJ'H)HI)Ie BOHpOCBI.

3 Gajia: Hadu4yrie HE3HAYUTEIbHBIX OIIHOOK,

MO0 HAJIMYME CYIECTBEHHOW ONIMOKH,

ODK3aMCH




HCIIPABJIEHHOMN CTYJIEHTOM K CJIEIyIOLIEMY
3aHATHUIO.

2 Oajuia: YaCTMYHO BBITIOJHEHHOE 3aJIaHHUE,
MO0 HATMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT UCIIPABUTh CTYACHT K
CJIEIYIOIIEMY 3aHSTHIO.

1 6ayu1: YaCTUYHO BBINOJIHEHHOE 3aJlaHueE, B
KOTOPOM TMPUCYTCTBYIOT CYITICCTBEHHBIS
OITMOKH, HE UCTIPABIICHHBIC CTYIEHTOM K
CJIEIYIONIEMY 3aHSTHIO.

0 GannoB: 3aaHNe HE BBHIIOIHEHO

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 2

4 GaJisa: MOJTHOCTHIO BHITTOTHEHO
MPaKTUIECKOE 3a/1aHNe, JaHbI TPABUIIHHBIC
OTBETHl HA KOHTPOJIbHBIE BOTIPOCHI.

3 OaJjia: Haau4yre HEe3HAYUTENIbHEIX OIIHOOK,
1100 HaJIMYUe CYIECTBEHHOM OMNOKH,
VCTIPABJICHHOW CTYJICHTOM K CJICAYIOUIEMY
3aHATHIO.

2 Oayia: YaCTUYHO BBHITIOJTHEHHOE 33JJaHHe,
1100 HaJIMYUe CYIECTBEHHOM OINOKH,
KOTOPYIO HE CMOT MCTIPaBUTh CTYJCHT K
CJICAYIOIIEMY 3aHSTHIO.

1 Gay: YaCTHYHO BBIMTOJTHEHHOE 3a/IaHKe, B
KOTOPOM NMPHUCYTCTBYIOT CYIIIECTBEHHBIE
OImMOKH, HE UCTIPABJICHHBIE CTYACHTOM K
CJICAYIOLIEMY 3aHSTHIO.

0 OasIOB: 3ajaHNE HE BBLIIIOIHEHO

OK3aMCH|

Texymui
KOHTPOJIb

[IpakTrueckas
pabora 3

4 Gasa: MOJTHOCTHIO BBITOJTHEHO
MpaKTHYeCKoe 3aJaHKe, JaHbl PaBUIbLHBIC
OTBETHI Ha KOHTPOJILHBIC BOIIPOCHI.

3 Oanna: HaNMYUe HE3HAYUTENBHBIX OIINOOK,
MO0 HaMYUE CYIECTBEHHOM OIIMOKH,
VCTIPABIEHHOM CTYIEHTOM K CJEIyIOIIeMY
3aHSATHIO.

2 Oajuia: YaCTUYHO BBITIOJTHEHHOE 3aJJaHueE,
MO0 HaMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT UCIIPABUTh CTYAEHT K
CJIeIYIOIIEMY 3aHSITHIO.

1 Gant: YacTUYHO BHIIOTHEHHOE 33/IJaHUE, B
KOTOPOM MPHUCYTCTBYIOT CYIIECTBEHHBIC
OIIMOKY, HE UCTIPABIEHHBIE CTYIEHTOM K
CIICIYIOIIEMY 3aHSITHIO.

0 GamnoB: 3a7jaHKe HE BHITIOJTHEHO

OK3aMCH

Texynui
KOHTPOJIb

[IpakTrueckas
pabora 4

4 0asa: MOJHOCTHIO BBIITOJTHEHO
MPAKTUYECKOE 3aJ]aHKe, JaHbl IPABUIILHBIC
OTBETHI Ha KOHTPOJIbHBIC BOIIPOCHI.

3 OaJu1a: HATMYKE HE3HAYMTEIbHBIX OLINOOK,
THO0 HAJIMYHUE CYIIECTBEHHOMN OITUOKH,
VCTIPABIICHHOU CTYJICHTOM K CIIEIYIOIIEMY
3aHATHUIO.

2 0ajlia: YaCTUYHO BEIITOJIHCHHOE 3aJJaHHE,
THO0 HAJIMYHUE CYIIECTBEHHOM OITUOKH,
KOTOPYIO HE CMOT UCIIPABUTH CTYICHT K
CIIEIYIOIIEMY 3aHATHIO.

1 Gan: yacTUYHO BBINOJHEHHOE 3aJaHue, B

KOTOPOM IIPUCYTCTBYIOT CYHICCTBCHHLIC

OK3aMCH




OLIMOKH, HE UCTIPABJICHHBIE CTYACHTOM K
CIIeYIOIIEMY 3aHATHIO.
0 0aJUIOB: 3aIaHUE HE BBIIIOJIHEHO

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 5

4 GaJisa: MOTHOCTHIO BHITIOITHEHO
MPaKTUIECKOE 3a/1aHNe, JaHbI TPABUIIHHBIC
OTBETHl HA KOHTPOJIbHBIE BOTIPOCHI.

3 Oaja: HaJau4yre HEe3HAYUTENIbHEIX OIIHOOK,
1100 HaJIMYUe CYIECTBEHHOM OINOKH,
VCTIPABJICHHOW CTYJICHTOM K CJIEAYIOUIEMY
3aHATHIO.

2 Oayia: YaCTWYHO BBITIOJTHEHHOE 33JJaHHe,
1100 HaJIMYUe CYIECTBEHHOM OMNOKH,
KOTOPYIO HE CMOT MCTIPaBUTh CTYJCHT K
CJICAYIOLIEMY 3aHSTHIO.

1 Gay1: YaCTHYHO BBIMTOJTHEHHOE 3a/IaHKE, B
KOTOPOM MPHUCYTCTBYIOT CYIIIECTBEHHBIE
OImMOKH, HE UCTIPABJICHHBIE CTYACHTOM K
CJICAYIOLIEMY 3aHSTHIO.

0 OasuIOB: 3ajaHNE HE BBLIIIOIHEHO

OK3aMCH|

10 1

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 6

4 Gasa: MOJHOCTHIO BBITTOJTHEHO
MpaKTHYeCKoe 3aJaHKe, JaHbl PaBUIbHBIC
OTBETHI Ha KOHTPOJILHBIC BOIIPOCHI.

3 Oanna: HaNMYUe HE3HAYUTENBHBIX OIINOOK,
MO0 HaMYUE CYIECTBEHHOM OIIMOKH,
VCTIPABIEHHON CTY/IEHTOM K CJEIyIOIIeMY
3aHSATHIO.

2 Oajuia: YaCTUYHO BBITIOJTHEHHOE 3aJJaHueE,
MO0 HaMYUE CYIECTBEHHOM OIINOKH,
KOTOPYIO HE CMOT UCIIPABUTh CTYACHT K
CIICIYIOIIEMY 3aHSITHIO.

1 Gan: YacTUYHO BHITIOTHEHHOE 33/IJaHUE, B
KOTOPOM MPHUCYTCTBYIOT CYIIECTBEHHBIC
OIIMOKH, HE UCTIPABIEHHBIE CTYIEHTOM K
CIIeIYFOIIEMY 3aHSITHIO.

0 GamnoB: 3a7jaHKeE HE BHITIOJTHEHO

OK3aMCH

11 1

IIpome-
KyTOUHAas
aTTecTanus

Hroroserit
TeCT

TecT cogepkuUT 9 paBHO3HAUHBIX BOIIPOCOB U
paccunTaH Ha 45 MuH. J[aeTcs Be MOMBITKH.
BTopas nonsITKa HE 3aBUCUT OT MEPBOM.
KonuuecTBo 0aJIsI0B paBHO KOJIMYECTBY

IIPAaBUJIbHBIX OTBETOB HAa BOIIPOCHI TCCTA.

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTePU OLEHMBAHUSA

Bun

IIPOMEKYTOYHOMN
aTTeCTalun

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBaHUs

OK3aMCH

[Ipu oneHMBaHUM PE3YIBTATOB YUEOHOU NEATEIBHOCTH
00y4Jaromerocs 1o JUCUUIUIMHE HUCTIONb3yeTcsl 0alIbHO-
pEeUTHHIOBas CUCTEMA OLIEHUBAHUS PE3yJIbTaTOB Y4eOHOM

nesrenbHOCTH oOyuatomuxcs (ITonoxxenne o BPC yTBepxkaeHo

npuka3zoM pekropa ot 24.05.2019 r. Ne 179, B penakuuu npukasa
pexropa ot 10.03.2022 . No 25-13/09). IIpouenypa npoxoxaeHHs
IIPOMEKYTOYHOH aTTECTALUU OCYILIECTBIISAETCS CONIACHO
[TonmokeHuto 0 TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEKYTOUHOM arTecTtanuu (mpuka3 pekropa ot 27.02.2024 Ne

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus




33-13/09). Ouenka 3a TUCHMIUIMHY (OpMUpPYETCS HAa OCHOBE
MOJIYYEHHBIX OLICHOK 332 KOHTPOJIbHO-PEUTHUHIOBBIE MEPOTIPUATHS
TEKYILET0 KOHTPOJIA CleayoummM odpasom: « Otnuuno: Bennunna
peitTunra obyyvaromierocs o aucruruinae 85...100 %. ¢ Xoporo:
Bennuuna peiitunra oOy4aromierocs mo gucuuruimae 75...84 %. ¢

VYnosneTBoputenbHO: Benmnunna perTiHra 00y4aromierocs mno
muciuminge 60...74 %. « HeynosnetBoputensHo: Bennuuna
periTuHTra oOyuatomerocs no gucruruinHe 0...59 %. Ecnm cryneHT

COIIACEH C OLIEHKOM, MOIYYEHHOM! 10 Pe3ybTaTaM TEKYIIETO

KOHTPOJISI, TO OH MOXKET B JIEHb, ITPEAIIECCTBYOIINAN
IIPOMEKYTOYHOM aTTeCTAlUU JaTh CBOE COIVIACHE HA aBTOMAT B
JTUYHOM KaOuHeTe. B citydae sIBKHM cTyJeHTa Ha MPOMEXKYTOUHYIO
aTTeCTallNIo, JaBIIETO CBOE COIVIACHE HA aBTOMAT B JIMYHOM
KaOMHETe, CTYIEHT UMEET MPaBo MPOUTH MEPONPHUATHUS TEKYIIETO
KOHTPOJISI IO JUCHUILIMHE Ha MPOMEKYTOUHON aTTeCTALUU JIst
YIIy4ILIEHHs CBOETO PEUTHHTA B JIEHb €€ NpoBeaeHusl. CHUKeHne
OLIEHKH B 3TOM Cllydae 3anpelieHo. Eciau cTyaeHT He gain coracus
B JIMYHOM KaOWHETE, TO OH MOXKET COTTIACUTHCS C OL[EHKOM JINYHO

Ha IMPOMEKYTOYHOM aTTeCTAllUU B JIEHb €€ MpoBeIcHUs. Eciun

CTYIEHT HE COIJIaCEeH C OLIEHKOM, TO OH UMEET PaBo MPOUTH

KOHTPOJIbHO-PEUTHUHTOBBIE MEPONIPUATHSI HA TPOMEXKYTOUHOM

aTTeCTalUU JUIsl YIIYUIIEHHs] CBOETO PEUTHHTA B JIEHb €€
npoBeneHus. PuKcanus pe3yabTaToB y4eOHOU AeATEIbHOCTH MO
JUCLUIIIIMHE TPOBOAMUTCS B A€Hb IPOMEXYTOUHON aTTECTAllUU Ha
OCHOBE COIIAacusl CTy[E€HTa, JaHHOTO UM B JINYHOM KaOuHere. [1pu
OTCYTCTBHUH COINIACHSA B KypHaJe TUCIUILTNHBI (PUKcalus
PE3YJIBTATOB MPOUCXOIUT MIPH JIMYHOM MPUCYTCTBUU CTYACHTA.
Ecnu cTyneHT He naji cornacue B IMYHOM KaOWHETE U HE SIBUJICS Ha
IIPOMEKYTOUHYIO aTTECTALIMIO — EMY BBICTABIISIETCS «HESIBKAY.
[IpomexyTouHas arTecTanusi IPOBOIUTCS B (POPME TECTUPOBAHMSL.
TectupoBanue npoBoauTcs B cucteme edu.susu.ru. TecT coaepxur

9 BonpocoB. Ha BeinonHeHue tecta gaercs 45 MuHyT. B aToM

cllydae OIEHKa 3a IUCLUUIUIMHY PaCCUUTHIBAETCS HA OCHOBE
MTOJIYYEHHBIX OLICHOK 332 KOHTPOJIbHO-PEUTHUHIOBBIE MEPOTIPUATHS

TEKYIIIET0 KOHTPOJISl M POMEXKYTOUHOM aTTECTAIUH.

6.3. ITacnopTt ¢oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHus

10[11

OI1K-2

3HaeT: crenuaIu3upoOBaHHbIC ONOIMOTEKH JJISI CO3TaHMS

VCKYCCTBEHHBIX HEHPOHHBIX CETEHN

OIIK-2

'YMeeT: IMPUMCHATH COBPEMCHHBIC HHCTPYMCHTAJIBHBIC CPCICTBA U

CHUCTEMBbI IPOrpaMMUPOBaHUS AJIs pa3pabOTKK U 00yueHus mozaenent [
VCKYCCTBEHHBIX HEHPOHHBIX CETEN

OIIK-2

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: CO3daHUA U 06yquI/1;1 HUCKYCCTBCHHBIX

HEHPOHHBIX CETeH C MPUMEHEHUEM CHEeIIMATM3UPOBAHHBIX OMOIHOTEK

OIIK-3

3HaeT: MaTeMaTUICCKYIO MOJCIIb HeﬁpOHa, TCXHOJOTHH CO3JaHUsA
HCKYCCTBCHHBIX HeﬁpOHHBIX CCTCﬁ, MCTOAbI OIITUMHU3AllUH,

perysipu3alvy U HOpMaau3alyy MapaMeTPOB HEUPOHHOW CETH U
nporecca ee 00y4eHus

OIIK-3

VYMeeT: oCyIecTBIATh (HOpMATH3aLHUIO 3a/1a9H, TIOCTPOCHHUE
MaTeMaTH4eCKOil MOJIeNH, TOITOTOBKY 00yJaroIiero Habopa JaHHBIX,

MO/1I00p TOTIOJIOTHUHU U CO3aHNE UCKYCCTBEHHON HEMPOHHOM CETH B
COOTBETCTBUU C MMOCTABJIECHHOMW 3a7a4yei




MMeeT mpakTUYeCKH OMBIT: (POPMYITUPOBAHUS U PEUICHHUS 3a1a4 B

OIIK-3 001acTH MaIIMHHOTO 00y4YEHHs C UCTOIb30BAHUEM HEHPOCETEBOTO HHHH A
oAXoza

MK-1 3HAeT: KJIacChl 3a/1a4 06pa6ouTI<H OO0NBIINX JlaHHBIX Ha OCHOBE e 1
MCTOI0B MCKYCCTBCHHBIX HCUPOHHBIX CETCU

TumnoBbie KOHTPOJIBbHBIC 3alaHUs 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He nmpenycmorpena

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmotpenbt

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.
MeTtoauueckue yka3aHus K pakTUYeCKoil pabote 2
MeTtoanieckue yka3aHus K mpakTu4eckoit padore 4
MeTtoandeckue yKa3aHus K TpaKTUIeCcKoi padbore 5
Meronuueckue ykazaHusl K IPaKTHUECKOil padote 3
MeToauueckue yka3aHus K IpakTUYecKoil padore 1
Meronuueckue ykazaHusl K MpaKTUUECKO padoTe 6

A

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

JJIeKTPOHHAsSA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIl U

HaumenoBanue
Ne Bun pecypea s | bubnuorpaduyeckoe onvcanue
JUTEPaATypbl AIIEKTPOHHOMN
bopme
DNEKTPOHHO- [TaTTepcon, JI. I'tyGokoe 0OydeHHE C TOUKH 3pEHUs MTPaKTHUKa /
1 OcHoBHas O6ubmuoTeyHast J1. ITartepcon, A. I'm6con. — Mocksa : JIMK Ilpecc, 2018. —
nTeparypa cucrema 418 c. — ISBN 978-5-97060-481-6.
n3narenscTBa Jlans https://e.lanbook.com/book/116122
AHTOHHO, [[. Bubnuoreka Keras — ”HCTpyMeHT ITyOOKOTO
DNEeKTPOHHO- 00ydeHus. Peanu3zanus HEMPOHHBIX CETEN C TOMOIIBIO
) JlononHuTENbHAS [OMOIHOTEUHAS oubmuorex Theano u TensorFlow / 1. Autonuo, I1. Cymxur ;
MTeparypa CHCTEMA nepeBos ¢ anruiickoro A. A. CnuakuH. — Mocksa : JIMK
nznarensctBa Jlanb|[Ipecc, 2018. — 294 c. — ISBN 978-5-97060-573-8.
https://e.lanbook.com/book/111438
Koanbo, JI. I1. [TocTpoenne cructeM MamMHHOTO 00y4YeHHUs Ha
OIEKTPOHHO- i
OcHOBHAs 6H6IOTCHAS s3pike Python / JI. I1. Koanbo, B. Puuapt ; nepeBog ¢
3 Teparypa cHCTeMa anmuiickoro A. A. CnuHkuH. — 2-e u3a. — Mocksa : [IMK
sarenserea Jlams [Ipecc, 2016. — 302 ¢. — ISBN 978-5-97060-330-7.
https://e.lanbook.com/book/82818




ONEeKTPOHHO- [Ixouc, M. T. IIporpaMMupoBaHue UCKYCCTBEHHOTO
4 JlononmauTEeNbHAS [OMOIHOTEUHAS nHTeUIeKTa B ipriokerusx / M. T. JIxonc. — Mockga : JIMK
nuTeparypa cucTema IIpecc, 2011. — 312 c. — ISBN 978-5-94074-746-8.
n3narenbcTBa Jlans https://e.lanbook.com/book/1244
NeKTPOHHO- [IpakTHKyM 10 TUHEIHON U TEH30pHOMU anredpe : yueOHOe
5 JlononHUTENbHAS [OMOIHOTEUHAS nocobue / O. H. KazakoBa, T. A. ®omuna, C. B. XaputoHona,
niTeparypa cucrtema A. P. PycranoB. — Open0bypr : OI'Y, 2017. — 117 c.
n3narenbcTa Jlans https://e.lanbook.com/book/110639
DNeKTPOHHO- ['yndennoy, 5. I'mybokoe oOyuenue / 5. Fyg(bennoy, .
OcHOBHAS P benmxno, A. KypBuiib ; nepeBos ¢ aHmmickoro A. A.
6 teparypa CHCTeMa Cnunkuna. — 2-e uzn. — Mocksa : JIMK Ilpecc, 2018. — 652
snarenserea Jams c. — ISBN 978-5-97060-618-6.
https://e.lanbook.com/book/107901

[lepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECIICUECHMS:

1. Microsoft-Office(6eccpouno)
2. -Python(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHMYECKOe o0ecreYeHue 1 CIUIITHHbI

OcHoBHOE 000py/IOBaHUE, CTEHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,

. Ne
Bun 3anarunit ayn IpeayCTaHOBJIEHHOE MPOrpaMMHOE 0OecIieueHe, UCTIONIb3yeMOoe JUIs
ol pa3IUYHbIX BUJIOB 3aHATHUI
110 .
OK3amMeH 3r) KoMIIbIoTEpHBIN Ki1acc
110
Jlexunn (3r) [IpoekTOp, KOMITBIOTED
[TpakTrueckue 110 .
KomnbroTepHsblii kitace
3aHATUA U ceMuHaps! |(31)




