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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,
pacrno3Haroleld pyKonucHbIe HUQPBHI.

Kparkoe cogepkaHue TUCHMIITIMHBI

N3noxenbl HanboJee BaXKHBIC MOHATHS, ONPEICTICHUS U PUHITUIIBI TTOCTPOCHUS
HEUPOHHBIX ceTel. B Kypc BXOAST CleAyIOINE pa3eibl: - BBEACHUE B UCKYCCTBEHHBIE
HEWPOHHBIE CETH, - TPAUEHTHBIN CITYCK, - METO OOPaTHOTO PAacCIpPOCTPAHEHUS OIITUOKH, -
CTOUMOCTHas (PyHKIIMSI HAa OCHOBE MEPEKPECTHOMN IHTPOMUH, - TepeoOydeHre HeUpOHHOU
CETH U peryjsipu3alus, TEXHUKH, YIy4llIatolie o0ydyeHue HeMpOHHBIX CEeTeH, -
CBEPTOYHBIE HEUPOHHBIE CETHU, - PEKYPEHTHBIE HEUPOHHBIE CETH, - AaBTOKOJAUPOBIIUKH, -
VCTOPUS Pa3BUTHs HEUPOHHBIX CETEMH.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

3HAeT: MaTEMAaTUYECKUE OCHOBBI U TEXHOJIOTHU
CO3JaHMsI U OOy4EHUS! HCKYCCTBEHHBIX HEHPOHHBIX
OIIK-1 CniocoGeH HaxonuTh, (GOPMYITHPOBATh U [CETEH
pelaTh aKTyajabHblE IPOOIEMBbI IPUKIATHON  [YMEET: IPUMEHSTh COBPEMEHHBIE METO/IbI
MaTeMaTuKH, GyHJAaMeHTaIbHOW MHPOPMATUKH U [MALIMHHOIO OOY4€HHUsI HA OCHOBE HEHPOHHBIX ceTel
MH(POPMALMOHHBIX TEXHOJIOTHIA lIMeeT MpakTUYEeCKUN ONBIT: aHAJIA3A U
ONTHMHU3ALMH [TOJyYEHHBIX PEIIECHUI Ha OCHOBE
HEHPOCETEBOI0 NOAX01a

3HaeT: METObl ONITUMU3AIINHU, PETYIISIPU3ALUN U
HOpMaJIU3aluy apaMeTPOB HEHPOHHOM CETH U
npoliecca ee 00yueHust

'YMeeT: co3aBaTh [IyOOKHE U CBEPTOYHbBIE
HCKYCCTBEHHbIC HEHPOHHBIE CETH C IPUMEHEHUEM
CIIeIMATM3UPOBAHHBIX OMOIIMOTEK HA Pa3HBIX
BeIuUCIUTENbHBIX 1aTdopmax (CPU/GPU/TPU)
HMeeT npakTHYECKUI OMBIT: PEIICHUS 3a1a4
pacrno3HaBaHHUs 00pa30B Ha Pa3HBIX
BeIYMCIUTENbHBIX aThopmax (CPU/GPU/TPU)

OIIK-2 CnocobeH mpuMeHsITh
KOMITBEIOTEPHBIE/CYTIEPKOMITEIOTEPHBIE METO/IBI,
COBpPEMEHHOE MporpaMMHoe obecredeHue (B ToMm
YHUCJIE OTEYECTBEHHOTO MPOU3BOJICTBA) JIsl PEIICHUS
3a/1a4 mpohecCUOHANBHOM 1eATeIbHOCTH

3HaeT: MaTeMaTUIECKYI0 MOJIEIh HEHPOHA, OCHOBBI
TMHEHON anreOpbl, TEXHOIOTUU CO3aHUS
MCKYCCTBEHHBIX HEMPOHHBIX CETEM, METOIbI
ONTUMU3ALNH, PETYIIIPU3ALIN U HOPMAIU3aALUN
napaMeTpOB HEHPOHHOM CETH U Mpolecca ee
o0yueHust

'YMeeT: OCyIIECTBIATh (hOpMaTH3AIUIO 3a0a4H,
MOCTPOCHUE MaTeMaTUYECKOM MOJIETH, TOATOTOBKY
oOydaroriero Habopa TaHHbBIX, TOA00P TOMOJOTHH U
CO3/IaHHE UCKYCCTBEHHOW HEMPOHHOW CETH B

OIIK-3 Cnoco0eH MpOBOAUTH aHATH3
MaTeMaTHYeCKHX MOJICIICH, CO3/1aBaTh
HMHHOBAIIMOHHBIC MCTO/IbI PCIICHUS IMPUKIAAHBIX
3a71a4 po(heCcCHOHATBHOM IeITeIbHOCTH B 00J1aCTH
HH(POPMATHKH U MATEMATHICCKOTO MOJICITUPOBAHHUS




COOTBETCTBUH C IOCTABJICHHOM 3amaueit

HMeeT nmpakTUdeCcKuil onbIT: HOPMYITHPOBAHUS U
perieHus 3a/1a4 B 001acTH MAaIIMHHOTO 00yYeHUs C
MCIIOJIb30BaHUEM HEMPOCETEBOrO MOaX0Aa

[1K-2 Cnocoben pa3pabaTeiBaTh CUCTEMbBI XpaHEHUS
1 00pabOTKH OONBIINX JAHHBIX, B TOM YHCIIE HA
OCHOBE METOJIOB NCKYCCTBEHHOTO MHTEJUICKTA

3HAET: TEXHOJIOTHUH CO3/IaHMS UCKYCCTBEHHBIX
HEUPOHHBIX CETEU C IPUMEHEHUEM
BBICOKOYPOBHEBOTO SI3bIKa MPOTPAMMHPOBAHUS
Python

'YMeeT: co3aBaTh U 00ydaTh NyOOKHE U
CBEPTOYHBIE UCKYCCTBEHHBIE HEMPOHHBIE CETH HA

Python

3. Mecro aucuuniiuHbl B ctpykrype OII BO

[TepeueHb MPEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

Her

1.0.09 Teopetnueckne 0CHOBBI pa3pabOTKH CUCTEM
yIpaBIeHUS OONBITUMH TAHHBIMH,

1.0.17 KBaHTOBBIC BHIYMCIICHHUS,

1.0.07 CoBpemennsie meTonbl DevOps,

1.®.02 O6paboTKa €CTECTBEHHOTO S3bIKa,

1.®.03 Ananu3 ¥ IpOrHO3UPOBAHUE BPEMEHHBIX
PSI0B METOZaMH UCKYCCTBEHHOTO MHTEIJIEKTA,
1.0.19 Ilowuck, 06paboTKa U pacro3HaBaHUE AyAHO-,
BUJICO- U rpadudeckoil HHPOpMaIIUH,

1.0.20 UnTennextyanbHbIN aHaIH3 OOIBIINX
TaHHBIX,

1.0.08 Ananu3 nHGOPMALMOHHBIX TEXHOJIOTHH,
1.0.11 TexHonorun napajuieIbHOTO
pOTrpaMMHUPOBAHHUS,

1.0.06 O6wvexkTHO-0opuenTupoBanHbie CASE-
TEXHOJIOTHH,

YueOHas mpakTuKa (TeXHOJIorudeckast (MMpoeKTHO-
TeXHoJoThueckas)) (2 cemectp)

TpeboBaHMs K «BXOHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCHHUILUIMHBI cocTaBisgeT 3 3.¢., 108 4., 56,5 4. KOHTaKTHOI

paboTHI
Pacmnipenenenue mo cemectpam
. Bcero B gacax
Bun yuebHoli paboThl
4acoB Howmep cemectpa
1

OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 48 48




Jlexuuu (JI) 32 32

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HIIN) IPYTHE BHUIBI 16 16
aynuTopHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 51,5 51,5

ITonroroBka K 3K3aMeHy 11,5 11.5

N3yuenue nOMOTHUTENBHOTO MaTepHaia 1o 20 20
[MpOrpaMMHUPOBAHUIO Ha si3bike Python.

N3yuenune nOMOTHUTENBHOTO MaTepHalia o OCHOBaM 20 20
JTMHEHHON anreOphl.
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 8,5 8,5
Bua konTposs (3adet, qud.3adueT, IK3aMeH ) - JK3aMeH

5. Coneprxkanue TUCHMILIIMHBI
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5.1. JIleknun

No
ITeKIH

Ne

paznena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

buosornyeckuii HEMPOH YeI0BEYECKOTO Mo3ra. [[oHsATHE HCKYCCTBEHHOTO
HEepoHa M UCKYyCCTBEHHON HeWpoHHOU ceTh. Cdepbl MPUMEHEHHs HCKYCCTBEHHBIX
HEUPOHHBIX CETeH

Mopnens Heifpona Mak-Kannoka—IIutca. Ilepcentpon. Iry6okast HelipoHHas ceTh
[IPSIMOTO paclpocTpaHeHus. BeruncinTenbHas MOIIHOCTh NEPCENTPOHA.

Bo3MoxHOCTH 00yueHHs HelpoHHOM ceTH. TpynHOCTH ¢ 00yueHHeM
nepcenTpoHHbIX cerell. CUrMouAanbHbIi HEHpoH (curmoun). Mozens o0yueHus
HeiipoHHOM ceTn. O0yuaromas U TecToBble BIOOPKH. DYHKIUS TOTEPh
(ctoumoctHas pynkius). CpenHekBaapaTuyeckas ommnoka. 3a1a4da pacro3HaBaHUs
pykonucHbIX 1udp. baza nanasix MNIST. O0yueHne HeMpOHHOI CETH METOI0M
rpaJueHTHOro ciycka. [lepexon kK BEKTOpHBIM onepanusM. AJIropuTM
CTOXAaCTUYECKOTO I'PAJMEHTHOTO CITyCKa.

MeTton obpaTtHoro pactnpoctpaHeHus omuOku. OyHKIHS OTEPs HA OCHOBE
nepeKkpecTHON FHTporUU. PopMyITbl 0OPAaTHOTO PACTIPOCTPAHEHUS OIIUOKHU JJIs
CiIy4as NepeKPEeCTHON SHTPOIIHH.

DyHKIUS TOTEPHh HA OCHOBE MEPEKPECTHON dHTponHH. DOpMyITbl 00paTHOTO




pacrpocTpaHeHus OMMUOKY JUISl CIydast IEPEKPECTHON SHTPOIHH.

[lepeoOyuenue. Banunanmonnas Beioopka. Perymsipuzarnus L1 n L2.
[IpopexuBanue (dropout). ickyccTBeHHOE yBeTMUEeHHE 00ydaronieil BHIOOPKH
(ayrMeHTanus JaHHbIX). TeXHUKH, yiydliaromnue o0yueHrne HeHpOHHBIX CeTel.
Nunmanusanys BECOB U CMENIEHU HA OCHOBE HOPMAJIbHOIO PaCIpEAEICHUS.
'YMeHbIIEHHE CKOPOCTH 00yueHus. [ paAueHTHBIH CITyCK Ha OCHOBE UMITYJIbCA.
AJTOPUTMBI C aAaNTUBHOM ckopocThio 00yuenusi: AdaGrad, RMSProp, Adam.
ReLU u apyrue ansrepHaTUBHbIE (DYHKIIMN aKTHBALIUH.

HeilpoHHas ceTb ¢ pacnpezeneHneM BeposTHocTel. Mcnonb3oBanue QyHKIUH
softmax B kauyecTBe (YHKIIMH aKTUBALIUU BBIXOAHOT'O CJIOSL.

Caeprounsie Heliponnbie cetu (CHC). Cnou cBeptku u nynunra. [loctpoenue
KapT npu3HakoB. Aapo ceeptku. Max-niynunr u L2-nmynunar. CHC qst
pacnio3HaBanus pykonucHbIX udp. [Ipeumymecrsa CHC. [ToTennuansHbie
mpoOnemsl, cBs3aHHbIe ¢ ucnoiab3oBanueM CHC. Chepsr mpumenennst CHC.
HelipoOuonornueckue 0CHOBaHUS! CBEPTOYHBIX CETEM.

Pexyppenthsie HeliponHsie cetu (PHC). JIBynanpasnennsie PHC. I'my6okue PHC.
Bentmibpapie PHC. Cetu nonroit kpatkocpouroi namsatu (LSTM). BenTunbHbIit
pekyppenTHbiit Mostyab (GRU). ABTOKOAMPOBIIUKI

10

10

VicTopust HEMPOHHBIX ceTeil U TITyOoKOro 00y4YeHusl.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paznena

Haunmenopanue uimm KpaTKOC COACPIKAHUC MMPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

Harcars koMIbI0TepHYIO TporpamMmy Ha si3bike Python 3 coznatomyro u
00y4aronyro HEHPOHHYIO CETh JIIsl pACTIO3HABAHMSI PYKOTIHCHBIX IUDP C
WCIIOJIb30BAaHUEM METOJ1a TPAIMEHTHOTO CIycka U 6a3bl maHHbIX MNIST.

CocTraBuTh MUHHU-0TYET/ 3cce Ha TeMy «KadecTBo pacrno3HaBaHusl U CKOPOCTh
oOy4yeHHs] HEMPOHHOU ceTwy». [[71s1 3TOro mocrapaiTech OTBETUTh Ha CIIEAYIONINE
Borpockl: 1) Kakue, Ha Bam B3Isi1, mapaMeTphl MPUMEHSIEMOTO METO/Ia
00y4eHMsI, BIUSIOT Ha Ka4eCTBO 00yUeHusl HelpoHHOU ceTn? OnuimTe
MpEANnoIaraéMblid XapakTep BIUSHUS. 2) BIuseT v TOnosorusi CETH Ha KaueCTBO
ee oOyuenus? OnummTe mpeanoaaraeMblii xapakrep BiusHus. Micronb3ys
HaIMCAaHHYIO paHee MporpamMMy I pacrio3HaBaHMsI PyKOIIUCHBIX MUQP, CO3IanTe
1 00y4UTE HECKOJIbKO HEWPOHHBIX ceTeil. Co3/iaBaeMble CeTH JOKHBI UMETh
Pa3HYIO TOMOJIOTHIO. J[JIs1 KaXK/I0¥ CETH MOMBITaWTECh MOA00PaTh ONTUMAJIBLHBIC
MapaMeTpsl ISl 3aITycKa MpoIeaypbl O0yUSHHsI METOJIOM IPaTUeHTHOTO CITyCKa.

HanmcaTth KOMITBIOTEpHYIO ITporpammy Ha si3bike Python 3 co3npatomryro u
00y4aroniyro HeHpPOHHYIO CETh JUIsl paclIO3HaBaHMsI PYKOIMCHBIX LGP C
MCTIOJIb30BaHMEM METO/1a TPAIMEHTHOTO CIIyCKa M CTOMMOCTHOM (DyHKIIMU Ha
OCHOBE MEPEKPECTHON SHTPOIIHH.

[IpumeHeHne crienuaan3upoBaHHbIX Oubmmnorek. Keras

W

(o¢]

[Tpumenenne cennann3upoBanHbix Oubmnorek. TensorFlow u Keras

\S}

bubmuotexu amns rirydbokoro oOyuenus: PyTorch

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa

Brimonuaenue CPC




TTonsun CPC

Cnucoxk nureparypsl (¢ yKa3aHUEM
pasnesnos, IiaB, CTpaHUIl) / CChIIKA Ha

pecypc

Koi-

CemecTp| BO

qaCOB

HOI[I"OTOBKa K 9K3aMCHY

OcHoBHas nuTeparypa. [lonomHurenbHas
nTeparypa

11,5

3yueHne JONOIHUTENBHOIO MaTepyara 1o
[IporpaMMHpPOBaHUIO Ha si3bike Python.

busnu, /. Python. Kuura peuenros / 1.
buznu, b. K. JI>xoHC ; mepeBof ¢
anmuiickoro b. B. YBaposa. — Mockaa :
JIMK Ilpecc, 2019. — 646 c. — ISBN 978-
5-97060-751-0. — TekcT : 2MeKTPOHHBIH //
JlaHb : 2MeKTPOHHO-OMOMHOTEYHAs CHCTEMA.

20

3y4eHne JOMOIHUTENBHOTO MaTEpHUaIa 110
OCHOBaM JIMHEHHOM anreOpsbl.

[[pakTUKyM 1O JTUHEUHOW U TEH30PHOMN
anredpe : yuebHoe nocodue / O. H.
Kazaxosa, T. A. ®omuna, C. B.
XaputoHoBa, A. P. PycranoB. — OpeHOypr : 1
oIy, 2017. — 117 ¢. — Texker :
DIIEKTPOHHBIH // JIaHb : JIEKTPOHHO-
OoubnuoTeyHas cucremMa.
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6. @oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontpons kauecTBa 0cBOeHHUsI 00pa30BaTeIbHON MPOrPaMMBbl OCYIIIECTBISIETCS B
cooTBeTcTBHH ¢ [lonmoxeHnem o 6aIbHO-PEUTHHTOBOM CUCTEME OLICHUBAHUS PE3yJIbTaTOB
y4eOHOH JESITENIbBHOCTH 00yHarOIINXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Ne | Ce-
KM mectp

Bun
KOHTPOJISI

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHUS

Bec

Makc.
Oam

HOprI{OK Ha4YHCIIEHNs 0aIoB

Yuu-
THIBA-

eTcs B
ITA

Texyuui
KOHTPOJIb

Tect 1

Tect conepxut Tpu 3ananus. Kaxplii
[IpaBWJIbHBII OTBET OLleHUBaeTCs 1 Gayom.
[IponomxuTenbHOCTh TecTUpOBaHUs 30 MUH.
3 Gania: AJaHbI BEpHbIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEpHbIE OTBETHI HA 2 BOIIpOca
TECTA.

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

OK3aMCH|

Texymui
KOHTPOJIb

Tect 2

Tect conepxxut Tpu 3ananus. Kaxpiii
MPaBUJILHBIN OTBET OLlEHMBAETCs | GayioMm.
[IponomxuTenbHOCTh TecTHpoBaHus 30 MuH.
3 Gania: JaHbI BEpPHbIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEpHbIE OTBETHI HA 2 BOIIpOCa
TecTa.

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

OK3aMCH

Texynui
KOHTPOJIb

Tect 3

Tect copepxut Tpu 3a1anus. Kaxpii
[PABWIBHBIN OTBET OllEHUBAETCS 1 OayoM.
[IponomxuTenbHOCTh TeCTUpOBaHUS 30 MUH.
3 Gasia: JaHbl BEPHbIE OTBETHI HA BCE

OK3aMCH|




BOIIPOCHI TECTA.
2 Oaina: JaHbl BEpHBIE OTBETHI Ha 2 BOIIpoOca
TECTA.

1 Gamn: maH BEpHBIN OTBET Ha 1 BOmpoc TecTa.
0 6ajyI0B: BEPHBIE OTBETHI OTCYTCTBYIOT

Texymmii
KOHTPOJIb

Tect 4

TecT cogepkut TpH 3ananust. Kaxplii
MMPaBUJIILHBIN OTBET OIleHWBaeTCs 1 Gaiom.
[IpoaomKuTenbHOCTh TeCTUpOBaHUS 30 MUH.
3 Oasta: TaHbl BEpHBIC OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oana: JaHbl BEpHBIE OTBETHI HAa 2 BOIIpoOCca
TECTa.

1 Gamn: maH BEepHBIN OTBET Ha 1 Bompoc TecTa.
0 GamoB: BEpPHBIE OTBETHI OTCYTCTBYIOT

OK3aMCH|

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 1

4 Gata: IOJIHOCTBIO BBIIIOJHEHO
HpaKTI/I‘I€CKO€ 3alaHUC, JaHbI HpaBI/IJ'II:HI)IC
OTBETHI HA KOHTPOJILHBIE BOMPOCHI.

3 Gaja: Haau4yre He3HAYUTEIIbHEIX OIIHOOK,
MO0 HAJIMYUE CYIIECTBEHHON OLITHOKH,
VCIIPABIICHHOM CTYJICHTOM K CIICIYIONICMY
3aHSATHIO.

2 0ajljia: YaCTUYHO BEIITOJIHEHHOE 3aJJaHHUE,
MO0 HAJIMYUE CYIIeCTBEHHON OLITHOKH,
KOTOPYIO HEC CMOT I/ICHpaBI/ITB CTYJIGHT K
CIEIYIOIIEMY 3aHATHIO.

1 Oayur: YaCTUYHO BBINOJHEHHOE 3aJaHKE, B
KOTOPOM MPHUCYTCTBYIOT CYIIIECTBEHHBIE
OHII/I6KI/I, HEC I/ICHpaBHCHHBIe CTYI[GHTOM K
CIEIYIOIIEMY 3aHATHIO.

0 GannoB: 3aaHye HE BBIIOJIHEHO

OK3aMCH|

Texymuit
KOHTPOJIb

[IpakTyeckas
pabora 2

4 Gasa: MOJHOCTHIO BBIOJHEHO
MPAaKTUYECKOE 3a/IaHNe, JaHbI TPABUIIHHBIC
OTBETHI HA KOHTPOJLHBIC BOIIPOCHI.

3 Oayuta: HaNMYKME HE3HAYUTEIBHBIX ONMTUOOK,
MO0 HAIMYUE CYIECTBEHHOM OIIMOKH,
VCTIPABJIICHHOW CTYJICHTOM K CJICAYIOIIEMY
3aHSATHUIO.

2 OaJiyia: YaCTUYHO BBITIOJTHEHHOE 33JIaHHE,
MO0 HaJIMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT MCIIPaBUTh CTYJCHT K
CIIeIYOIIEMY 3aHSITHIO.

1 Gayur: YaCTUYHO BBITIOJTHEHHOE 3aJ[aHUE, B
KOTOPOM TMPHUCYTCTBYIOT CYIIECTBEHHBIC
OIMOKH, HE UCTIPABJIICHHBIC CTYJACHTOM K
CIIEIYOIIEeMY 3aHSITHIO.

(0 GayuToB: 3a7aHNE HE BBIMOIHEHO

ODK3aMCH

Texymui
KOHTPOJIb

[IpakTueckas
pabora 3

4 Oasuia: MOJHOCTHIO BBITOJIHEHO
MIPAKTUYECKOE 3aJ]aHKe, JaHbl IPABUIILHBIC
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

3 OaJ1a: HAJIMYKE HE3HAYMTEIbHBIX OLINOOK,
MO0 HaTMYUE CYIECTBEHHOM OIIMOKH,
VCIIPABICHHOM CTYICHTOM K CIEIYIOIIEMY
3aHATHUIO.

2 Oajla: YaCTMYHO BBITIOJHEHHOE 3aJIaHHUE,
MO0 HaTMYUE CYIECTBEHHOM OIIMOKH,

KOTOPYIO HE CMOT' HCIIPABUTh CTYAEHT K

OK3aMCH|




CIIEIYIOIIEMY 3aHATHIO.

1 Gat: YyacTUYHO BHINIOJTHEHHOE 33JIJaHUE, B
KOTOPOM IIPUCYTCTBYIOT CYIIIECTBEHHBIE
OLIMOKY, HE UCIIPABIIEHHBIE CTYIEHTOM K
CJIEIYIOIIEMY 3aHATHIO.

0 GayToB: 3a7jaHKE HE BHITIOJTHEHO

Texymui
KOHTPOJIb

[IpakTrueckas
pabora 4

4 Oaia: MOMHOCTBIO BBIITOJIHEHO
MpaKTHYECKOe 3aJjaHKe, JaHbl PaBUILHBIC
OTBCTHI Ha KOHTpOJ'H)HI)Ie BOHpOCBI.

3 Gajia: Hadu4Yrie HE3HAYUTEIbHBIX OIIHOOK,
MO0 HAJIMYUE CYIIECTBCHHON ONTMOKH,
VCTIPABIIEHHON CTYIEHTOM K CJIEIyIOIIEMY
3aHSATHIO.

2 0ajijia: YaCTUYHO BEIITOIHEHHOE 3aJaHHE,
MO0 HAIMYUE CYIIECTBCHHON ONTMOKH,
KOTOPYIO HE CMOT HUCITPABUTh CTYACHT K
CIIeIYIOIIEeMY 3aHATHIO.

1 6aj1: YyaCTUYHO BBIINOJHEHHOE 3a1aHUE, B
KOTOPOM IIPUCYTCTBYIOT CYIIICCTBEHHBIE
OITMOKH, HE UCTIPABICHHBIC CTYIEHTOM K
CIICIYIOIIEMY 3aHSATHIO.

0 6an10B: 3aaHUE HE BBIIOJIHEHO

OK3aMCH

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 5

4 Gaia: IOJIHOCTBIO BBIIIOJHEHO
HpaKTI/I‘ICCKOG 3alaHUC, JaHbI HpaBI/IJ'H:HI)IC
OTBETHI HA KOHTPOJILHBIE BOIPOCHI.

3 Oajia: Haau4yre He3HAYUTEIIbHEIX OIIHOOK,
MO0 HAJIMYHUE CYIIECTBEHHON OLITHOKH,
VCIIPABIICHHOM CTYJICHTOM K CIICIYIONICMY
3aHSATHIO.

2 0ajljia: YaCTUYHO BEIITOJIHEHHOE 3aJJaHHE,
MO0 HAJIMYUE CYIIECTBEHHON OLITHOKH,
KOTOPYIO HEC CMOT I/ICHpaBI/ITB CTYJIGHT K
CIEIYIOIIEMY 3aHSITHIO.

1 Oayu1: YaCTUYHO BBINOJHEHHOE 3aJaHKE, B
KOTOPOM MPHUCYTCTBYIOT CYIIIECTBEHHBIE
OHII/I6KI/I, HEC I/ICHpaBHCHHBIe CTYIIGHTOM K
CIEIYIOIIEMY 3aHATHIO.

0 GannoB: 3aaHye HE BBHIIOJIHEHO

OK3aMCH|

10

Texymui
KOHTPOJIb

[IpakTyeckas
pabora 6

4 Gasa: MOJHOCTHIO BBIOJHEHO
MPAaKTUYECKOE 3a/IaHue, JaHbI TPABUIIHHBIC
OTBETHI HA KOHTPOJLHBIE BOIIPOCHI.

3 Oayuta: HaMYKME HE3HAYUTEIBHBIX ONMTUOOK,
MO0 HaIMYUE CYIECTBEHHOM OIIMOKH,
VCTIPABJIICHHOW CTYJICHTOM K CJICAYIOIIEMY
3aHSATHUIO.

2 OaJyia: YaCTUYHO BBHITIOJTHEHHOE 33JIaHHE,
MO0 HAIMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT MCIIPaBUTh CTYJCHT K
CIIEIYOIIEMY 3aHSITHIO.

1 Gayur: YaCTUYHO BBITIOJTHEHHOE 3aJ[aHUE, B
KOTOPOM MPHUCYTCTBYIOT CYIIECTBEHHBIC
OIMOKH, HE UCTIPABJIICHHBIC CTYJACHTOM K
CIIEIYOIIEMY 3aHSITHIO.

0 GayuToB: 3a7]aHNE HE BBIMTOITHEHO

ODK3aMCH

11

[Tpome-
JKyTOYHas

Utorosriii
TECT

Tect conepkuT 9 paBHO3HAYHBIX BOIPOCOB U

accuuTaH Ha 45 MuH. JlaeTcsl IBe MOMBITKY.

OK3aMCH|




arTeCTranusa

BTropas nonsITKka HE 3aBUCUT OT MEPBOIL.
KonuuecTBO 6aJ1jI0B paBHO KOJIUYECTBY
[IPaBWJIbHBIX OTBETOB Ha BOIIPOCHI TECTA.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeaeHus

arTeCTallun

Kpurepuu
OLCHHUBAHUA

OK3aMCH

[Ipu onieHMBaHUM PE3YIBTATOB YUEOHOM NEATEIBHOCTH
00y4aromierocs mo JUCIUILIMHE UCTIONIb3yeTCs OallIbHO-
pENTHHIOBas CUCTEMA OLIEHUBAHUS PE3yabTaToOB YUeOHOM

nesitesnibHOCTH oOy4daromuxcst (ITonoxxenue o bPC yTBepkieHo
npuka3zoM pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 . No 25-13/09). Ornenka 3a JUCIUTLTHHY
(hopMupyeTCsl Ha OCHOBE MOTYYEHHBIX OI[EHOK 32 KOHTPOJIBHO-
PEUTHUHIOBBIE MEPOIPUSITHS TEKYIIETO KOHTPOJs. OTINYHO:
Benmnuunna pelitunra odyvaromierocs mo gucrumiaae 85...100 %.
Xoporo: Bennunna peiiTuHra 00y4aronierocs rno AUCIUIUIMHE
75...84 %. YnoBnerBopuTenbHO: Bennunna peliTunra
obyuaromierocs o aucuuruinae 60...74 %. HeynoBneTBOpUTENbHO:
Benmnuunna pelitunra odyvatomierocs mo guciumiaae 0...59 %.
Ecau cTyieHT He comtaceH ¢ OLEHKOM, MOJTy4YE€HHOH 110
pe3yabTaTtaM TeKYyIEero KOHTPOJS, CTYACHT MPOXOAUT MEPOIIPHUITHE
MIPOMEKYTOYHOM aTrTecTal B BUJE TeCTUpoBaHus. TecTupoBanue
npoBoauTcs B cucteme edu.susu.ru. TecT copepkuT 9 BOIpoCcoB.
Ha Brinonnenue tecta gaercs 45 MunyT. B 3TOM cityuae orieHka 3a
JUCIUILTUHY PAaCCUYUTHIBAETCS HA OCHOBE MOJTYUYEHHBIX OI[EHOK 32
KOHTPOJIbHO-PEUTHHTOBBIE MEPOTIPUATHSI TEKYIIIETO KOHTPOJIS U
MPOMEXKYTOUHOM arTectanuu. Oukcaius pe3yabTaToB y4eOHOM
JESATETLHOCTHU IO IMCHIUILITMHE TPOBOAUTCS B JI€HB IK3aMeHa MpU
JUYHOM TPUCYTCTBUU CTYJICHTA.

B cooTBeTCcTBUHI
cmm. 2.5,2.6
[Momoxxenus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHust

OIIK-1

3HaeT: MaTeMaTUICCKUE OCHOBHI M TEXHOJIOTHH CO3TaHMS U 00yUeHUS

HCKYCCTBCHHbBIX HeﬁpOHHBIX ceTen

OIIK-1

YMmeerT: IMPUMCHATH COBPEMEHHBIC MECTOAbI MAITMHHOT'O O6y‘leHI/IH Ha

OCHOBE HEHPOHHBIX CETEN

OIIK-1

VMeeT mpakTUYeCKUl OTIBIT: aHAIM3a U ONITUMHU3AIIUY TTOTYyYEHHBIX
perieHnii Ha OCHOBE HEMPOCETEBOTO MOIX0Aa

OIIK-2

3HaeT: METO/bl ONTUMHU3ALNH, PETYIISIPU3ALNNA U HOPMAJIU3ALIUN

napaMeTpoB HEHPOHHOM CETH U Ipolecca ee 00y4YeHus

OIIK-2

YMmeerT: C0O31aBaTb I‘J'IY6OKI/IG " CBCPTOYHBIC HCKYCCTBCHHBIC

HEHPOHHBIC CETU C MPUMEHEHHUEM CIICIIUATH3UPOBAHHBIX OUOINOTEK
Ha pa3HbIX BeIYHCIUTENbHBIX 1aTdGopmax (CPU/GPU/TPU)

OIIK-2

VMeeT npakTUYeCKUi OTBIT: pelIeHHs 3a/1a4 pacrio3HaBaHUs 00pa3oB

Ha pa3HbIX BeIUKCIHUTENbHBIX mardopmax (CPU/GPU/TPU)

OIIK-3

3HaeT: MaTEMAaTUYECKYI0 MOJIENIb HEMPOHA, OCHOBBI TMHEMHON
anreOppl, TEXHOJIIOTUU CO3/IaHUSI UICKYCCTBEHHBIX HEHPOHHBIX CETEH,

METObI ONITUMHU3ALMH, PETYISIPU3ALNN U HOPMAIU3ALUU TapaMETPOB
HEWPOHHOW CETHU U TIpoliecca ee 00yueHus




'YMeeT: 0CyIIecTBIATh (hopMalIN3aluIo 33/1a4H, IIOCTPOCHHE
MaTeMaTH4eCcKoil MOJeNn, MMOIrOTOBKY 00yYaroero Habopa JaHHBIX,
noA00p TOMOJIOTUHU U CO3/IaHUE UCKYCCTBEHHON HEMPOHHOU CETH B
COOTBETCTBHUHU C IIOCTABJIICHHOH 3a1adyeil

OIlK-3

VMeeT npakTUYeCKUi OMbIT: GOPMYIUPOBAHUS U PELICHUS 3a1a4 B
OIIK-3 00JIaCTH MAIIMHHOTO O0YyYEHUsI ¢ UCTIOJIb30BaHHEM HEHpOCeTeBOro
oaxoza

+

3HAET: TEXHOJIOTUU CO3/1aHUS UCKYCCTBEHHBIX HEHPOHHBIX CETeM ¢
T
PYMEHEHHEM BBICOKOYPOBHEBOIO s3bIKa MporpaMmupoBanus Python

[1K-2

YMmeeT: co3iaBaTh U 00yuyaTh ITyOOKHE U CBEPTOUYHbIE HCKYCCTBEHHbBIE
HelipoHHbIE ceTH Ha Python

_|._

[1K-2

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE O0ecredeHUue TUCHUIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononIHUMENbHASL IUMEPaAmypa.:
He npenycmorpena

8) omeuecmeenHvle U 3apy0ediCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHnsl

2) MemoouuecKkue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. Metoanueckoe mocobue

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKast JOKYMeHTAIlus

HanmenoBanne
No Bun peeypeas | bubnuorpaduueckoe onrcanue
JUTEPaTyphI AIIEKTPOHHOMN
dopme
ONEeKTPOHHO- [Tarrepcon, JI. I'my6okoe oOydeHne ¢ TOUKU 3pEeHUs MpaKTHKa /
1 OcHoBHas OnbImoTeyHas /1. Ilartepcon, A. T'mbcon. — Mockasa : JIMK TIlpecc, 2018. —
ureparypa cucreMa 418 c. — ISBN 978-5-97060-481-6.
n3narenbcTBa Jlans https://e.lanbook.com/book/116122
AHTOHHO, [|. Bubnmoreka Keras — MHCTpyMEHT IITyOOKOTO
DIIEKTPOHHO- 00ydeHwus. Peanu3anys HEHPOHHBIX CEeTEH C TTOMOIIBIO
b JlonoaHUTENbHAS |OMOIHOTEUHAS oubmmotex Theano u TensorFlow / 1. Aatonwmo, I1. Cymxkur ;
nuTeparypa cucrtema nepeBo/ ¢ anmuickoro A. A. CnuakuH. — Mocksa : JIMK
nznarensctBa Jlanb|[Ipecc, 2018. — 294 c. — ISBN 978-5-97060-573-8.
https://e.lanbook.com/book/111438
Kooamnbo, JI. I1. T[TocTpoeHue cucTeM MalIMHHOTO O0yYeHHS Ha
DNEKTPOHHO- ]
OcHOBHAs P $I3BIKCUPy‘[h0n / JI. T1. Koanbo, B. Puuapr ; nepeBox ¢
3 Teparypa cHCTeMa anrnuiickoro A. A. CnuHkuH. — 2-€ u3a. — Mocksa : JIMK
3naTenbersa Jlans IIpecc, 2016. — 302 c. — 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 3anaruit Ay IpeayCTaHOBJIEHHOE MPOrpaMMHOE 0OecIieueHe, UCTIONIb3yeMOoe JUIs
s Pa3TUYHBIX BHJIOB 3aHATHI
[IpakTnueckue 110 .
KoMIbtoTepHBIi Kiacc
3aHATHUS U ceMUHaphI [(3T)

Jlexuuu

110
()

[IpoekTOp, KOMITBIOTED

OK3aMeH

110
€2)

KommbroTepHbIil Ki1acc




