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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

bnok 1.0.07 Ananu3 nHdopMamoOHHBIX
TEXHOJIOT UM,

biok 1.0.06 CoBpemennbie metoasl DevOps,
biiok 1.0.19 KomnbroTrepHoe 3peHue,

brok 1.0.08 MeToap! u cucteMbl 00paboTKH
OOJIBIINX TaHHBIX,

biok 1.0.20 MHTeIeKTyanbHbIN aHAIN3 TAHHBIX,
biok 1.0.16 KBanToBBIE BEIYHCIICHUS,

biok 1.0.05 O6bexTHO-opuenTHpoBanHble CASE-
TEXHOJIOTUH,

biok 1.0.10 TexHonornu napamieabHOTO
IPOrpaMMHUPOBaHUS,

YueOHast mpakTUKa (TEXHOJIOTHYECKasl, MPOEKTHO-

TEeXHOJIOTHYeCcKas) (2 cemecTp)

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMIECTBYONTUX JUCITUATIIIAH:
Her

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpya10eMKOCTh JUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 56,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue no cemectpam
Bcero B Hacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
1
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI 16 16
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 51,5 51,5
[TonroroBka K 3K3aMeHy 11,5 11.5
W3yueHne NOMOTHUTEIBHOTO MaTepHaa 1o 20 20
pOrpaMMUPOBAHHUIO Ha si3bIke Python.
N3ydeHnue AOMOTHUTENBHOTO MaTeprasa o OCHOBaM 20 20
JTMHEHHOHN anreOphl.
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 8,5 8,5
Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 9K3aMeH

5. Coneprkanue TUCHMIIMHBI

| Ne | HaumeHnoBanue pa3nenoB AUCITUTUTHHBI | O0beM ayIUTOPHBIX 3aHATHH 1O BHIaM B




haamena qgacax
Bcero JI 113 JIP
1 |BBenenue 2 2 0 0
2  [Mopnens HEHPOHHOU CeTH 8 4 4 0
3 |['pagueHTHBIN CITyCK 8 4 4 0
4  |Metox 0OpaTHOTO pacpOCTpaHEHHs OIIMOKH 4 2 2 0
5 CroumocTHas pyHKIMS HA OCHOBE MEPEKPECTHOM ) ) 0 0
DHTPOINH
6  |([lepeoOydeHue u peryaspu3anus 6 4 2 0
7 |®@ykmus Softmax 2 2 0 0
8  |CBepTOuHbIE HEWPOHHBIE CETU 6 4 2 0
9  |PekyppeHTHBIE HEPOHHBIE CETH 6 4 2 0
10  |McTopust pa3BUTHS HEHPOHHBIX CETEN 4 4 0 0
5.1. Jleknun
Ne Ne Koz-
HanmeHnoBaHMe nian KpaTkoe co/iepkaHue JIEKIIMOHHOTO 3aHATHS BO
NeKIuu[pa3aena
4acoB
buosornyeckuii HEMPOH YeI0BEYECKOTO Mo3ra. [IoHsATHE HCKYCCTBEHHOTO
1 1  |HeiipoHa M UCKyCCTBEHHOM HeHpOHHOM ceTu. Cdepbl MPUMEHEHHS NCKYCCTBEHHBIX | 2
HEUPOHHBIX CETeH
) ) Mopnens Heifpona Mak-Kannoka—IIutca. Ilepcentpon. Iiy6okast HelipoHHas ceTh 4
[IPSIMOTO paclpocTpaHeHus. BeluncinTenbHasi MOIIHOCTh NEPCENTPOHA.
Bo3MoxxHOCTH 00yueHHs HelpoHHOM ceTH. TpynHOCTH ¢ 00yueHHeM
nepcenTpoHHbIX cerel. CUrMouAanbHbIM HEHpoH (curmoun). Mozenb o0yueHus
HeiipoHHOM ceTn. O0yuaromas U TecToBble BBIOOPKH. DYHKIUS TOTEPh
3 3 |(croumoctHas dhynkuus). CpeqHekBaapaTudyeckas onmoka. 3amada pacro3Hapanus| 4
pykonucHbIX 1Udp. baza nanasix MNIST. O0yueHne HeHpOHHOI CETH METOI0M
rpaJueHTHOro ciycka. [lepexon kK BEKTOpPHBIM onepanusM. AJIropuTM
CTOXAaCTUYECKOTO I'PAJMEHTHOTO CITyCKa.
Metoz 06paTHOTO pacnpocTpaHeHus OInOKH. DYHKIUSA MOTEph HA OCHOBE
4 4  |mepexpecTHOM 3HTponHU. POPMYIIbI 0OPaTHOTO PACTIPOCTPAHEHUS OLIUOKH JIIs 2
CiTydasi IEpEKPECTHON SHTPOIIUH.
5 5 @DyHKITMS TTOTEPh Ha OCHOBE MEPEKPECTHOM IHTpONUU. DPOpMYITBI 0OpPaTHOTO )
pacrpoCcTpaHeHus OMMUOKY JUIsl CIydast IEPEKPECTHON SHTPOIHH.
[TepeoOyuenue. Banunanmonnas Beioopka. Perymsipuzarnus L1 n L2.
[IpopexuBanue (dropout). ickyccTBeHHOE yBeTMUEeHHE 00ydaronieil BHIOOPKH
(ayrMeHTanus JaHHbIX). TeXHUKH, yiydliaromnue o0yueHrne HeHpOHHBIX CeTel.
6 6 |(MHMnmanu3anys BECOB M CMEIICHUI HA OCHOBE HOPMAJIBHOTO PacIpeleICHUsI. 4
'YMeHbIIEHHE CKOPOCTH 00yueHus. [ paueHTHBIH CITyCK Ha OCHOBE UMITYJIbCA.
AJTOPUTMBI C aAaNTUBHOM ckopocThio 00yuenusi: AdaGrad, RMSProp, Adam.
ReLU u apyrue ansrepHaTUBHbIE (DYHKIIMU aKTHBALIUH.
7 7 HeilpoHHas ceTb ¢ pacnpezeneHneM BeposTHocTel. Mcnonb3oBanue QyHKIUH ’
softmax B kauyecTBe (YHKIIMH aKTUBALIUU BBIXOAHOTO CJIOSL.
Caeprounsie Heliponnbie cetu (CHC). Cnou cBeptku u nynunra. [loctpoenue
KapT npu3HakoB. Aapo ceeptku. Max-nynusr u L2-mynunar. CHC pist
8 8  |pacmosnaBanus pykonucHbIX UQp. [Ipenmymecrsa CHC. IloTenuunanbHbie 4
mpo0Onemsl, cBs3aHHbIe ¢ ucnoiab3oBanueM CHC. Chepsr mpumenennst CHC.
HelipoOuonornueckue 0CHOBaHUS! CBEPTOYHBIX CETEH.
Pexyppenthsie HeliponHsie cetu (PHC). JIBynanpasnennsie PHC. I'my6okue PHC.
9 9  [Bentunsabsie PHC. Cetn nonroit kparkocpounoit mamsitu (LSTM). BenTunbHbIid 4
pexyppeHTHbII Moayib (GRU). ABTOKOAMPOBIINKH




| 10 | 10 |I/ICTOpI/I$I HEHPOHHBIX CeTel M IITyOOKOT0 00yUeHHS.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPDbI

Ne
SAHATHUSA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
qacoB

Harcars kKoMIbIOTEpHYIO TTpOorpamMmy Ha s3bike Python 3 cosnatromyro u
00y4aronyro HEHPOHHYO CETh JIIsl pACTIO3HABAHHUS PYKOTIMCHBIX UMD C
HCIIOJIb30BaHUEM METOJ1a TPAaIMEHTHOTO CIycka U 6a3bl aHHbIX MNIST.

CocraBuTh MUHH-0TYET/ 3cce Ha TeMy «KauecTBo pacrno3HaBaHusl U CKOPOCTh
oOy4yeHUs] HEUPOHHOU ceTwy». [[71s 3TOro mocrapaiTech OTBETUTh Ha CIICAYIONINE
Bonpockl: 1) Kakue, Ha Bamn B3I, mapaMeTphl IPUMEHSIEMOT0 METO/1a
00y4eHus1, BIUSIOT HA Ka4eCTBO 00yueHUs! HeHpoHHOH ceTn? Onummre
MpenojaraeMblii XapakTep BIUsHUA. 2) BiuseT nu Tononorus ceTu Ha Ka4yecTBO
ee 00yueHns? OnHIIUTE IPEANoiaraeMblii Xapakrep BIusHuA. Mcrons3ys
HaIMCaHHYIO paHee MPorpaMMy JJIs paclio3HaBaHUs PYKOIUCHBIX IUGp, co3aaiiTe
1 00y4nTe HECKOJIBKO HEUPOHHBIX ceTeil. Co3aaBaeMble CETH JOIDKHBI UMETh
Pa3HYIO TOMOJIOTHIO. J[JIs1 KaXK/10¥ CETH MOMBITAaWTECh MOA00PAaTh ONTUMAJIBHBIC
napaMeTphl I 3aIlyCKa IpoIeypbl 00y4eHUs] METOAOM I'PaJJeHTHOTO CITyCKa.

HanmcaTth KOMITBIOTEpHYIO ITporpammy Ha si3bike Python 3 cozpatomryto u
00y4aronryro HeHpPOHHYIO CeTh JUIsl paCIIO3HaBaHMsI PYKOIMCHBIX LUP C
MCTIOJIb30BAaHMEM METO/1a TPaIMEHTHOTO CIIyCKa M CTOMMOCTHOM (DyHKIIMU Ha
OCHOBE MEPEKPECTHON SHTPOIIHH.

[IpuMmeHeHne cnenuantn3upoBaHHbIX Onbanorek. Keras

W

(o¢]

[Tpumenenne cenuann3upoBanHbix Oubnnorek. TensorFlow u Keras

\9}

bubmoteku ams rirybokoro oOyuenus: PyTorch

5.3. JlaboparopHbie padoThI

He npenycmorpeHsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Crnucok nureparypsl (¢ yKkazaHUEM

ITogsunx CPC pas3zenos, ras, CTpaHul) / ccbuika Ha  [CemecTp| BO

peCypcC

Koi-

JaCcoB

[lonroroBka K 3K3aMeHy

OcHoBHas nmuTepatypa. JlononHuTtenbHast
nTeparypa

11,5

M3yueHue NOMONMHUTEIBHOIO MaTepraa 1o |[anmuickoro b. B. YBaposa. — Mocksa :
[IpOrpaMMUPOBAHHUIO Ha si3bIke Python. JIMK Ilpecc, 2019. — 646 c. — ISBN 978-

buznu, J[. Python. Kuura penentos / 1.
buznu, b. K. JI)xoHC ; nepeBon ¢

5-97060-751-0. — TekcT : 2NEeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OMOIHOTEYHAS CUCTEMA.

20

V3y4yeHne JOMOIHUTENBHOTIO MaTepHuaa o
OCHOBaM JIMHEWHOH anreOphl.

[IpakTHKyM 110 JIMHEWHON U TEH30PHOU
anreope : yueoHOe mocobue / O. H.
Kazakosa, T. A. ®omuna, C. B.
XaputoHoBa, A. P. PycranoB. — OpenoOypr : 1
oIy, 2017. — 117 ¢. — Texkcer :
DIIEKTPOHHBIH // JIaHb : 37IEKTPOHHO-
OubIMoTEeYHAsI CUCTEMA.

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
pextopa ot 10.03.2022 . No 25-13/09). Ouenka 3a IUCHUILTHHY

(dhopMupyeTcsi Ha OCHOBE MOJTYYEHHBIX OIIEHOK 3a KOHTPOJIbHO-

PEUTHHIOBBIE MEPOIPUATHUS TEKYILEr0 KOHTPOIsL. OTINYHO:
Benuunna peiftunra odyyaromerocs no gucuumivge 85...100 %.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus




Xopormio: Bennaunaa peiiTiHra 00y4aronerocst mo AUCIUTUTHHE
75...84 %. YnoBnerBopuTenbHO: BennunHa peliTunra
oOyuaromierocs no aucuurinae 60...74 %. HeynoBineTBOpUTENHHO:
Benmnuunna pelitunra obyvatomierocs mo guciumiagae 0...59 %.
Ecau cTyieHT He comIaceH ¢ OLEHKOM, MOJTy4YE€HHOH 110
pe3yJibTaTaM TEKYyLIEro KOHTPOJISA, CTYACHT MPOXOJUT MEPOIIPUSATHE
MIPOMEKYTOYHOM aTrTecTal B BUJe TecTupoBaHus. TectupoBaHue
npoBoAuTCs B cucteMe edu.susu.ru. Tect comepkut 9 BOmpocos.
Ha Brinonnenue tecta gaercs 45 MunyT. B 3TOM ciiyuae orieHka 3a
JUCUUIUIMHY PACCUMTHIBAETCS HA OCHOBE IMOJTYYEHHBIX OLEHOK 3a
KOHTPOJIbHO-PEUTUHTOBBIE MEPOTIPUATHSI TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM arrectanuu. Dukcarus pe3yabTaToB yueOHOM
JEATEIbHOCTHU N0 TUCUUIIMHE TPOBOAUTCS B JE€HBb IK3aMeHa MpU
JIMYHOM MPUCYTCTBUU CTY/ICHTA.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynprarel 00yuenus

10[11

OIIK-2

3HaeT: cnenuaIu3upoBaHHbIe OMOIMOTEKU SISl CO3IaHMS

MCKYCCTBEHHBIX HEPOHHBIX CETEM

OIIK-2

'YMeeT: NPUMEHSTh COBPEMEHHBIE HHCTPYMEHTAJIBHBIE CPEICTBA U

CHUCTEMBI TPOrPaMMUPOBAHUS [T pa3pabOTKu 1 00ydeHHs MozeTeit
VCKYCCTBEHHBIX HEHPOHHBIX CETEHN

OIIK-2

MMmeet HpaKTI/I‘IGCKI/Iﬁ OIIBIT: CO3JaHUA U 06yqu1/I$[ HNCKYCCTBCHHBIX

HeﬁpOHHBIX ceTeil ¢ MMPUMCHCHUCM CIICHHUAJIN3UPOBAHHBIX OnOIMOTEK

OIIK-3

3HaeT: MAaTeMaTHn4YCCKY0O MOJCJIb HeﬁpOHa, TCXHOJOI'NH CO3JaHUA
HCKYCCTBCHHBIX HGﬁpOHHHX ceTeﬁ, METOAbI OIITUMH3AIIUU,

peryisipu3aIii 1 HOpMaIH3alluy ITapaMeTpOB HEHPOHHOM CETH U
mpoiiecca ee 00yueHus

OIlK-3

'YMeeT: OCyIIeCTBIATh (POpMaTU3aIUIO 3a]]auH, IIOCTPOCHHE
MaTeMaTHIEeCKOM MOJICIIH, TTOJITOTOBKY 00yUaroIero Habopa JaHHBIX,

noA00p TOMOJIOTHUHU U CO3/IaHUE NCKYCCTBEHHON HEMPOHHOU CETH B
COOTBETCTBHUHU C IIOCTABJIICHHOH 3a1adyeii

OIIK-3

VMeeT npakTUYeCKUi OMbIT: (OPMYIUPOBAHUS U PELLICHUS 3a7a4 B

00JIaCTH MAITUHHOTO OGy‘-ICHI/IH C UCIIOJIB30BaHUEM HeﬁPOCCTCBOFO
moaxoaa

[1K-1

3HaeT: KJacchl 3a7a4 00pabOTKH OONBIINX JaHHBIX HA OCHOBE

MCTOAOB NCKYCCTBCHHBIX HeﬁPOHHLIX ceTent

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecniedeHue TUCIMIITIMHBI

IleuaTnasi y‘lEﬁHO-MeTOIll/IquKaSI AOKYMCHTAIlUA

a) ocHo8Has

aumepamypa.
He nipenycmorpena

6) OononHumenbHas IUmepamypa:

He npenycmotpena

6) ome4yecmeeHHble U 30py6€9fCHbl€ IHCYPHAJIbL NO aucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:




He npenycMoTpenbt

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
MeTtoandeckue yKa3aHus K IpaKTUIecKoil padore 5
MeTtoauveckue yka3aHus K IPaKTUYECKOi pabote 6
MeTtoandeckue yka3aHus K IpaKTHIecKoi padore 3
Meronuueckue ykazaHus K MpakTHUeCcKoil padote 4
Meronnueckue yka3zaHusl K pakTuueckoit padore 1
MeTtoauueckue yka3aHus K IpakTUYECKOil padore 2

A

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bun peeypeas | bubnuorpaduueckoe onvrcanue
JUTEPaTypbl ANIEKTPOHHOMN
dbopme
DNEeKTPOHHO- [TaTTepcon, JI. I'tyGokoe oOydeHHE C TOUKH 3pEHUs MPaKTUKa /
1 OcHoBHas OoubmuoTeyHast J1. ITarrepcon, A. I'm6con. — Mocksa : JIMK Ilpecc, 2018. —
nuTeparypa cucrema 418 c. — ISBN 978-5-97060-481-6.
n3narenscTBa Jlans https://e.lanbook.com/book/116122
AHTOHHO, [[. Bubnuoreka Keras — ”HCTpyMeHT ITyOOKOTO
DNEeKTPOHHO- 00ydeHwus. Peanu3zanus HEMPOHHBIX CETEN C TTOMOIIBIO
) JlonoHUTENbHAS [OMOIHOTEUHAS oubmuorex Theano u TensorFlow / 1. Autonuo, I1. Cymxur ;
nTeparypa CHCTEMA nepeBon ¢ anruiickoro A. A. CnuakuH. — Mocksa : JIMK
n3narenscTBa Jlans|[Ipece, 2018. — 294 ¢. — ISBN 978-5-97060-573-8.
https://e.lanbook.com/book/111438
Koanbo, JI. I1. [TocTpoerne cricteM MaTMHHOTO 00yYeHHUs Ha
DIEeKTPOHHO- i
s3pike Python / JI. I1. Koanbo, B. Puuapt ; nepeBog ¢
OcHoBHast OoubnuoTeyHas

3 TeDATYDA cHCTeMa anrmuiickoro A. A. CnuakuH. — 2-¢ n3a. — Mocksa : JIMK
paYP anarennersa JIAHE [Ipecc, 2016. — 302 ¢. — ISBN 978-5-97060-330-7.
A https://e.lanbook.com/book/82818

DIEKTPOHHO- [Ixouc, M. T. IIporpaMMupoBaHuEe UCKYCCTBEHHOTO
4 JlonomHuTEeNbHAS [OMOIHOTEUHAS nHTeUIeKTa B ipriiokeHusx / M. T. JIxonc. — Mockga : JIMK
TUTEpaTypa cucreMa [Ipecc, 2011. — 312 c. — ISBN 978-5-94074-746-8.
n3narenbcTBa Jlans https://e.lanbook.com/book/1244
DNEKTPOHHO- [IpakTUKyM 110 JIMHEWHOU U TEH30PHOU anredpe : yueOHoe
5 JlonoHUTENbHAS [OMOIHOTEUHAS nocobue / O. H. KazakoBa, T. A. ®omuna, C. B. XaputoHona,
nuTeparypa cucrema A. P. PycranoB. — OpenOypr : OI'Y, 2017. — 117 c.
u3narenbeTa Jlanshttps://e.lanbook.com/book/110639
DNEKTPOHHO- ['yadenmnoy, . [mybokoe oOyuenue / 5. Fygq)ennoy, .
benmkno, A. KypBuiuis ; mepeBojt ¢ aHIIMICKOTO A. A.
OcHoBHas OonbMMoTeYHas

® bureparypa cucrema Conmxnna. — 2-¢ w31, — Mockea : JIMK Tlpece, 2018. — 652
eer w3naTebeTBa JlaHbl ISBN 978-5-97060-618-6.
! https://e.lanbook.com/book/107901

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

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




[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuii . J_I IPEyCTaHOBICHHOE IPOrPpaMMHOE 00eCIIeUCHHE, CTIOIb3yEeMOe IS
aal pa3JIMYHBIX BUJIOB 3aHATUN

110 o
DK3aMeH KomnbroTepHBIii Kiacce

(3r)

[IpakTrueckue 110

KoMInbroTepHBIN Ki1acce
3aHATUSA U ceMuHaphI |(3T)

110
(€29)

Jlekuuun [IpoekTop, KOMIIBIOTED




