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1. Ileau u 32124 AUCHUILIMHBI

[{enp AMCHUIUIMHBI - 1aTh CTYACHTAM TEOPETUYECKUE 3HAHMS U IPAKTUYECKUE HABBIKHU 110
MICIIOJI30BAHMIO TEXHOJIOIMI HEMPOHHBIX CETEH ISl pELIEHUS IPAKTUYECKUX 3a]1a4,
CBSI3aHHBIX C IPUMEHEHUEM METO/I0B UCKYCCTBEHHOTO UHTEIIEKTa. B xone 00yueHus
CTYACHTBI 3HAKOMSATCS C TUIIOBBIMU apXUTEKTYPAMHU UCKYCCTBEHHBIX HEMPOHHBIX CETEH,
METO/IaMHU UX 00y4deHus U mpoBepku. Ha mpakTHuecKuX 3aHATUSAX CTYACHTHI IPUMEHSIOT
NOJTyYeHHbIE 3HaHUS K CO3aHMIO Ha si3bIke Python nckyccTBeHHON HEMpOHHOM ceTH,
pacro3Harole pyKonucHbIe HUQPHI.

Kparkoe conep:xanue 1uCIUNIMHBI

N3noxxeHsl Hanbosee BaXKHbIE TIOHATHUS, OTIPEACTICHUS U MIPUHIIUIIBI TOCTPOCHHUS
HEHUPOHHBIX CeTEN. B KypC BXOIAT CAEAYIOLIME Pa3Eeibl: - BBEACHUE B HCKYCCTBEHHBIC
HEHPOHHBIE CETH, - TPAIUEHTHBII CIIYCK, - METOJ OOPaTHOrO PacHpOCTPAHEHUS OIIUOKH, -
CTOMMOCTHAsl (PYHKIIMSI HA OCHOBE MEPEKPECTHOM IHTPOINH, - IEpe0OydeHHEe HEUPOHHOU
CETH U peryispu3anus, TEXHUKH, YIy4llatoe 00yuyeHue HEMpOHHBIX CETEH, -
CBEPTOYHBIE HEUPOHHBIE CETH, - PEKYPEHTHBIE HEUPOHHBIE CETH, - aBTOKOAUPOBIIUKH, -
VCTOPUS pa3BUTUsI HEUPOHHBIX CETEM.

2. Komnerenun odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (kommnieTeHIIun) 00ydYeHHUS 10 AUCITUTUTHHE

3HAeT: MaTeMaTUYECKYIO0 MOJIEb HEUPOHA,
TEXHOJIOTUH CO3/1aHUS UCKYCCTBEHHBIX HEHPOHHBIX
ceTell, MeTOJbl ONTUMU3ALNH, PETYIISPU3ALNU U
HOPMaJIM3aLMY [1APaMETPOB HEUPOHHOU CETH U
mpoiiecca ee 00yueHus

[1K-7 CriocobeH pa3pabarsiBaTh U IPUMEHATh  |[YMeEeT: OCYIIEeCTBIATh (hopMalIn3aluio 3a/1a4u,
METO/bI ¥ AJITOPUTMbI MAIIMHHOTO OOYYEHUS 7Sl [[TIOCTPOEHUE MaTeMaTHYeCKO MO/IEH, TOATOTOBKY

pelieHus 3a1a4u oOyyarorero Habopa JaHHBIX, OJO0P TOMOJIOTHU U

CO3/IaHNE UCKYCCTBEHHOW HEMPOHHOW CETH B
COOTBETCTBUH C IIOCTABJIICHHOH 3aa4deil
HMeeT npakTUueCcKuil onbIT: (HOPMYITHPOBAHUS U
pelieHus 3a1a4 B 00J1aCTH MAIIMHHOTO 00y4YeHUs C
MCIIOJIb30BaHHEM HEHPOCETEBOr0 MOAX0AA

3HAeT: MPUHLIMIIBI IOCTPOCHUS MOJIEeH ITyOOKHX
HEHPOHHBIX ceTel U TyOOKOro MaIlIMHHOTO
00ydeHust (C MOAKPETUICHUEM U 0€3)

'YMeeT: IpUMEHATh COBPEMEHHBIE
MHCTPYMEHTAJIbHBIE CPE/ICTBA U CHCTEMBbI
OpOrpaMMHUPOBAHUS JUI Pa3pabOTKH U 00ydeHUs
MOJIE€JIEN UCKYCCTBEHHBIX HEMPOHHBIX CETEU

ITK-9 CniocoGeH pyKkOBOIUTH TPOCKTAMU T10
CO3J1aHUI0, TIOJJIEPIKKE U UCIIOJIB30BAaHUIO CUCTEMBI
HCKYCCTBEHHOTO MHTEJUJIEKTA HA OCHOBE
HEUPOCETEBBIX MOJEIIEN U METOIOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeueHs MpeANISCTBYOMIUX TUCIUTUIHH, [TepeueHb MOCIENYIONIMX AUCIIUTLINH,
BHJIOB PabOT yueOHOTO M1aHa BHJIOB paboT

1.®.10 KomniproTepHOE 3peHHE,

Her
1.0.09 AHannu3 ecTECTBEHHOIO A3bIKa METOIAMU




MCKYCCTBEHHOTO MHTEJUICKTA,
1.®.07 NHTenneKTyalbHbli aHAIN3 TaHHBIX

Tpe6OBaHI/I$I K «BXOOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HCO6XOI[I/IMI)IM
IIpH OCBOCHHUHU I[ElHHOﬁ AUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

MPEAIIECTBYOIINUX TUCITUTIIAH:
Her

4. O0béM 1 BUABI y4eOHO# padoThI

OO6mur1ast TpyI0€MKOCTh TUCIUTUIMHBI COCTaBIseT 3 3.€., 108 4., 56,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
Bcero B yacax
Bun yuebHo# paboThI
4acoB Homep cemectpa
1

OO0mmast TpyI0EMKOCTh JUCIUTLITTHBI 108 108
AyoumopHvie 3auamusi: 48 48

Jlexuunu (JI) 32 32

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIJIN) IPYTHE BUIBI 16 16
aynuTopHbIX 3aHsaTHi (I13)

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

C IPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA

N3ydeHue 10MONHUTENBHOTIO MaTepHaa 1o 23 73
[MpOrpaMMUPOBAHUIO Ha si3bIke Python.

[ToaroroBka Kk sK3aMeHy 8,5 8.5

W3ydeHnue AOMOMTHUTENIBHOTO MaTeprasa o OCHOBaM 20 20
JTMHEWHOU anreOphl.
KoHcynpranyuy u npoMeKyTO4Has aTTeCcTalus 8,5 8,5
Bun koHTpos (3a4eT, aud.3a4et, IK3aMeH) - JK3aMeH

5. Coneprkanue TUCHMILIIMHBI

No OObeM ayTUTOPHBIX 3aHSTHH 110 BUJIaM B
pasz[_ena HanmeHnoBanue pasenoB AUCHUILIMHBI Jacax
Bcero Jd 113 JIP
1 BBenenue 2 2 0 0
2 Mogenib HEHPOHHOM ceTH 8 4 4 0
3 [['paaueHTHBIN CyCK 8 4 4 0
4  |Meton oOpaTHOTO pacpOCTPaHEHUS OIIUOKU 4 2 2 0
5 CroumocTHast GyHKIMS Ha OCHOBE MEPEKPECTHON ) ) 0 0
SHTPOINHHU

6 |[IlepeoOyueHue u peryasapu3amnus 6 4 2 0
7 | @yxknusa Softmax 2 2 0 0
8  |CBeprouyHble HEHPOHHBIE CETH 6 4 2 0




9  |PekyppeHTHbIE HEPOHHBIE CETH 6 4 2 0
10  [Mcropus pa3BUTUS HEMPOHHBIX CETEN 4 4 0 0
5.1. Jlekuum
Ne Ne Koz-
HaumeHoBaHMe MM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
JEKLMU|pa3aena
4acoB
buonornyeckuii HEMPOH YesnoBeYecKkoro Mmo3ra. [IoHsATHe NCKYCCTBEHHOTO
1 1  |HelipoHA M MCKYCCTBEHHOMW HelpoHHOM ceTH. Chepbl mpUMEHEHUs 2
VICKYCCTBEHHBIX HEHPOHHBIX CETEN
) ) Monens Heiipona Mak-Kamnoka—Ilurca. [lepcentpon. I'myOokas HelipoHHas ce€Th 4
[IPSIMOTO PACIPOCTpaHEHUs. BrluncnureabHass MOIIHOCTD EPCENTPOHA.
Bo3MoxHOCTh 00yueHHsI HeHpOoHHOI ceTu. TpynHOCTH ¢ 00yueHreM
nepcenTpoHHbIX ceTei. CurMonaanbHblil HelpoH (curmount). Monenb 00yueHus
HelipoHHo# cetn. O0yyaroas 1 TecToBble BEIOOpKU. DyHKIMS OTEPh
3 3 |(crommoctHas ¢yskiws). CpenHeKBapaTHyecKas ommoka. 3aqada 4
pacnio3HaBaHusl pykonucHbIX nudp. baza ganueix MNIST. OOyuenue HelipoHHOI
CETH METOJIOM I'PAaIMEHTHOIO ciycka. Ilepexon k BEKTOPHBIM Oleparysim.
AJTOPUTM CTOXaCTUYECKOIO IPAJIMEHTHOIO CITyCKa.
Metoa 06paTHOro pacrnpocTpaneHus omnoku. OyHKINSA NOTEPh HA OCHOBE
4 4  |[mepexpecTHOM YHTpONUU. POPMYIIBI 00PATHOTO PACTIPOCTPAHEHUS OIIMOKHU JIJIs 2
Clly4asi IEPEKPECTHON SHTPOIIUH.
5 5 OyHKIMS TOTEph HAa OCHOBE MepeKpecTHOM SHTponuu. DopMysibl 00paTHOTO >
pacrpocTpaHeHus OIMOKHU /71l Caydast IepeKPECTHON SHTPOIHH.
[lepeoOyuenue. Banunaunonnas Beidopka. Perynspuzanus L1 u L2.
[IpopexxuBanue (dropout). MickyccTBeHHOE yBeTuYeHHE 00yUaromieid BHIOOPKH
(ayrMeHTanus JaHHbIX). TeXHUKH, yiydliaromnue o0yuyeHre HeHPOHHBIX ceTel.
6 6  (MHMuManu3anus BECOB U CMEIEHUI Ha OCHOBE HOPMAJIbHOTO paclpeiesieHusl. 4
YMeHbIIEHHE CKOPOCTH 00yueHHs. I paiueHTHBIH CITyCK Ha OCHOBE UMITYJIbCA.
AJTOpUTMBI € a1aNITUBHOM ckopocThio 00yuenusi: AdaGrad, RMSProp, Adam.
ReLU u apyrue ansrepHaTUBHbIE (DYHKIIMU aKTHBALUH.
7 7 HeiipoHHas ceTb ¢ pacnpeaeneHueM BeposiTHOCTe!. Mcrnonb3oBaHne QyHKIUH )
softmax B kauecTBe ()YHKIINU aKTHBAIIUH BBIXOAHOTO CIIOSI.
Cgeprounsbie Heliponnblie cetu (CHC). Cnou cBeptku u mynunra. [loctpoenue
KapT npusHakoB. Anapo ceeprku. Max-nynudr u L2-nynunar. CHC post
8 8  |pacno3naBanus pykonucHbIx nugp. [Ipenmymecta CHC. [Torenmansabie 4
npoOnemsl, cBs3anHble ¢ ucnoiab3oBanneM CHC. Chepol mpumenennst CHC.
HeiipoOuonornueckrue OCHOBaHUS CBEPTOYHBIX CETEH.
PexyppentHsie HeliponHbsle cetu (PHC). JIBynanpasnennsie PHC. Iimy6okue
9 9 |PHC. Bentunsubie PHC. Cetu nonroit kparkocpounoit namsitu (LSTM). 4
BenTuibHbIN pekyppeHTHbINH Moayiab (GRU). ABTOKOAWPOBIIMKH
10 10  |McTopust HEMpPOHHBIX ceTell U ITyOOKOro 00y4YeHHUs. 4
5.2. lIlpakTHyecKkue 3aHATHS, CEMHUHAPDBI
Ne Ne Kox-
HanmenoBaHMe niM KpaTkoe CoJepKaHue MPAaKTUYECKOTO 3aHATHS, CEMUHApa | BO
3aHATHA[pa3aena
4acoB
Hanucars koMIbloTepHYI0 nporpamMmy Ha si3bike Python 3 cozparomryto u
1 2 |oOyuaroliyo HEMpPOHHYIO CeTh JUIS Paclio3HABAHUS PYKOIMCHBIX IU(p ¢ 4
MCITOJIb30BAaHUEM METOJIa TPAUEHTHOTO ciycka v 0a3bl qaHHbIX MNIST.
2 3 |CocTaBuTh MUHH-0TUET/ 3cce HAa TeMy «KauecTBO pacro3HaBaHMs B CKOPOCTh 4




00yueHUsT HEMPOHHOM ceTwy». J{J1s 3TOTro mocTapaiTech OTBETHTH Ha CIEIYIOIINE
Borpochl: 1) Kakue, Ha Bam B3mIsi1, TapaMeTphbl MPUMEHSIEMOTO METO/1a
00yueHus, BIUSIOT HA KAYECTBO 00y4eHUs HEHPOHHOM ceTn? OnumunTe
MpearnoaaraeMplid XapakTep BIUSHUS. 2) BiauseT i1 Tonogorus CeTH Ha Ka4eCTBO
ee oOyuenust? ONUIIITE MPeanoiaraéMbplil XapakTep BiIusiHUS. Vcronb3ys
HAIMCAHHYIO paHee MPorpamMmy Jijisl pacTio3HaBaHUs PYKOMUCHBIX Udp,
co3/1aiiTe U 00y4YHnTe HECKOIBKO HEHPOHHBIX ceTeil. Co3/laBaeMble CETH JOJKHBI

TPaAUCHTHOI'O CITyCKa.

MMETh Pa3HYIO TONOJOTHIO. [[J1s1 Ka)K101 ceTH MomnbITalTeCh M0100paTh
ONTUMaJbHBIC TAPAMETPHI IS 3aIMyCKa MPOIeTypbl O0yYeHUS METOOM

Hanucarb koMIblOTEpHYIO NporpamMmy Ha si3bike Python 3 cosparomryto u
00y4arolyt0 HEHPOHHYIO CETh JJIsl pACIIO3HABAHUS PYKOIUCHBIX LU C

3 4 MCTIOJIb30BAaHIEM METOJIa TPATUSHTHOTO CITyCKa M CTOMMOCTHOW ()YHKIINU Ha 2
OCHOBE NEPEKPECTHON SHTPOITHUH.
4 6 |[IpumeHeHHe cnenMaIu3UpOBaHHBIX OnbanoTek. Keras 2
5 8  |[IpumeHeHune crienuanu3upoBaHHbIX 0nonnoTek. TensorFlow u Keras 2
6 9  |[bubnuoreku st rmy6okoro ooyuenus PyTorch 2
5.3. JlabopaTtopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Brinonnenne CPC
Criucok nureparypsl (¢ ykazaHHEM Koin-
[Tomeux CPC pasnenos, raB, cTpanunl) / cceika Ha  |CemecTp| BO
pecypc 4acoB
buznu, J1. Python. Kuura penenros / /1.
buznu, b. K. JI)xoHC ; nmepeBox ¢
M3yueHue JOMONMHUTENIBHOIO MaTepraa 1o |anruickoro b. B. YBaposa. — Mocksa : 1 23
[IpOrpaMMUPOBaHHUIO Ha si3bIke Python. J/IMK Ilpecc, 2019. — 646 c. — ISBN 978-
5-97060-751-0. — TexcT : 3IeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OMOIHOTEYHAS CUCTEMA.
MoroToBKa K sK3aMEHY OcHoBHas nuTeparypa. JlonoaHuTenbHas 1 8.5
nmureparypa. [Ipe3eHTanum K JeKIusMm.
[[pakTUKyM 1O JTUHEWUHOW U TEH30PHOH
anreOpe : yueOHoe nmocodbue / O. H.
M3ydyeHue JONOJHUTEIBHOTO Marepuaa 1o Kasaxosa, T. A. @omuna, C. B.
OCHOBaM THHEHHOM airebphi. XapuroHoBa, A. P. PyctanoB. — OpenOypr 1 20
:01'Y,2017. — 117 ¢. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 2JEeKTPOHHO-
OubnmuoTeyHas cucTema.

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€MOCTH,

HpOMe)I(yTO‘IHOﬁ arreCcralnmmnu

KoHTpomns kauecTBa 0CBOCHHUsT 00pa30BaTeIbHON MIPOTPaMMBI OCYIIIECTBIISICTCS B
cooTBeTcTBHH C [TonmoxkeHreM o 6aUTbHO-PEUTHHTOBOM CUCTEME OIIECHUBAHUS PE3yJbTaTOB
y4eOHOM JESITEIIbHOCTH 00YyHarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)




Ne
KM

Ce-
MecTp

Bun
KOHTPOJISL

HasBanue
KOHTPOJIBHOTO
MEpOIPUATUS

Bec

Makc.
Oasn

[Topsiok HaumcneHus: 6AIOB

Yuu-
THIBA-

eTCs B
[TA

Texymumii
KOHTPOJIb

Tect 1

Tect copepkut Tpu 3ananusi. Kaxapii
MpaBUIbHBIN OTBET OlleHUBaeTcs 1 6amioM.
[IponomkuTenbHOCTh TecTHpoBaHUs 30
MUH.

3 Ganna: 1aHbI BEpHbIE OTBETHI Ha BCE
BOIIPOCHI TECTA.

2 Oasuia: JaHbl BEPHbIE OTBETHI HA 2 BOIpoca
TECTa.

1 Gann: gaH BepHBIN OTBET Ha 1 Bompoc
TECTa.

0 Gas10B: BEpHbBIE OTBETHI OTCYTCTBYIOT

OK3aMCH

Texymnmi
KOHTPOJIb

Tect 2

Tect copepkut Tpu 3ananus. Kaxapii
NpaBUIbHBIN OTBET OlleHUBaeTcs 1 6amuoM.
[IponomxuTenbHOCTh TeCTUpOoBaHUs 30
MUH.

3 Gasna: 1aHbI BEpPHbIE OTBETHI Ha BCE
BOIIPOCHI TECTA.

2 Oajia: JaHbl BEPHbBIE OTBETHI HA 2 BOIpoca
TeCTa.

1 6ann: naH BepHBIN OTBET Ha 1 Bompoc
TeCTa.

0 GasI0B: BEpHBIE OTBETHI OTCYTCTBYIOT

OK3aMCH

Texymnii
KOHTPOJIb

Tect 3

Tect copepxut Tpu 3a1anus. Kax b
MpaBUJIBLHBIN OTBET OIICHUBAETCS 1 OaIIOM.
[IponomkuTenbHOCTh TeCTUpOoBaHUs 30
MUH.

3 Gana: gaHbl BEpHBIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 OaJia: JaHbl BEpHBIC OTBETHI HA 2 BOMpoOca
TeCTa.

1 Gamn: naH BepHbI OTBET Ha 1 Bompoc
TeCTa.

(0 GaJIOB: BEpPHBIE OTBETHI OTCYTCTBYIOT

DK3aMCH

Texymnii
KOHTPOJIb

Tect 4

TecT conepxut Tpu 3a1anus. Kaxaprit
MPaBUJIBLHBIN OTBET OIICHUBAETCS 1 OaITOM.
[IponomkuTenbHOCTE TeCTUpOBaHUs 30
MUH.

3 Ganna: 1aHbBI BEpHBIE OTBETHI HAa BCE
BOITPOCHI TECTA.

2 Oanuia: JaHbl BEPHBIE OTBETHI HA 2 BOIpOCa
TecTa.

1 Gann: maH BepHBIN OTBET Ha 1 BOIpOC
TecTa.

(0 GamnyioB: BEPHBIE OTBETHI OTCYTCTBYIOT

DK3aMCH

Texyuui
KOHTPOJIb

[IpakTnueckas
pabora 1

4 OaJlIa: MOJHOCTBIO BBIITOJIHEHO
HpaKTI/I‘-IeCKOG 3aJaHuC, JaHbl HpaBI/IJ'II)HI)Ie
OTBETHI HA KOHTPOJILHBIE BOIPOCHI.

3 fGaju1a: HaTWYME HE3HAYUTEIbHBIX
0IIMOOK, THOO HAIMYHE CYIIECTBEHHON
OIMOKH, HCTIPABIICHHON CTYJICHTOM K
CIIeyIOIIEeMY 3aHSTHIO.

DK3aMCH




2 OaJia: YaCTUYHO BBIIOJHEHHOEC 3a/IaHKE,
MO0 HAJTMYME CYIIECTBEHHON OMIMOKH,
KOTOPYIO HE CMOT UCIIPABUTh CTYIEHT K
CIEAYIOLEMY 3aHSATHIO.

1 Gay1: YaCTHMYHO BBINOJHEHHOE 3aJJaHKE, B
KOTOPOM MIPUCYTCTBYIOT CYIIECTBEHHbIE
OIIMOKM, HE UCIIPABIICHHBIC CTYJICHTOM K
CIEAYIOLEMY 3aHSATHIO.

(0 OayIoB: 3aJaHKE HE BHIITOJIHECHO

Texymnii
KOHTPOJIb

[IpakTnueckas
pabora 2

4 Gajia: MOJIHOCTBIO BBIIIOJIHEHO
HpaKTI/I‘-IeCKOG 3aJaHUuC, JaHbI HpaBI/IJ'II)HI)Ie
OTBETHI HA KOHTPOJILHBIE BOIPOCHI.

3 Qajia: HaIW4YYe HEe3HAYUTEIIbHBIX
0IIMOOK, THOO HAIMYHNE CYIIECTBEHHON
OIIMOKH, UCTIPABICHHOMN CTYJIEHTOM K
CIIeyIOIIEeMY 3aHSTHIO.

2 0aJjijaa: YaCTUYHO BBIIOJIHEHHOE 3aJaHHeE,
MO0 HAJIMYKE CYIIeCTBEHHOM OITNOKH,
KOTOPYI-O HEC CMOT I/ICHpaBI/ITB CTYIICHT K
CIIeyIOIIEeMY 3aHSTHIO.

1 Oayu1: YaCTHMYHO BBINOJHEHHOE 3aJaHKE, B
KOTOPOM MPHUCYTCTBYIOT CyIIECTBEHHBIE
OIHI/I6KI/I, HC I/ICHpaBJ'IeHHI)IC CTYJIGHTOM K
CIIeyIOIIEeMY 3aHSTHIO.

(0 0aJIOB: 3alaHKE HE BBIIIOJIHEHO

OK3aMCH

Texymnii
KOHTPOJIb

IIpakTuueckas
pabora 3

4 Oaia: MOJMHOCTBIO BBIITOJIHEHO
[IPAKTHYECKOE 3a[aHKe, JaHbI TIPABUIbHBIC
OTBCTHI HA KOHTpOJII:HI)IG BOHpOCBI.

3 Oayi1a: HAMMYKME HE3HAYUTEIBHBIX
OIMOOK, THOO HAIMYHNE CYIIeCTBCHHON
OIINOKH, UCTIPABICHHON CTYJICHTOM K
CIICTYFOIIEMY 3aHSTHIO.

2 0ajura: YaCTHYHO BBLIIOJHEHHOE 3a/1aHHE,
MO0 HAJIMYIKME CYIIECTBEHHOMN OITHOKH,
KOTOPYIO HE CMOT MCIIPaBUTh CTYJCHT K
CIICTYIOIIEeMY 3aHSTHIO.

1 6ayu1: YaCTHYHO BBINOJHEHHOE 3aJJaHHE, B
KOTOPOM IIPUCYTCTBYIOT CYILIECTBEHHEIE
OIIMOKH, HE HCITPABJICHHBIC CTYJICHTOM K
CIICTYFOIIEMY 3aHSTHIO.

0 O6ayuIOB: 3a/JlaHME HE BHIITOJIHEHO

DK3aMCH

Texymnii
KOHTPOJIb

[IpakTnueckas
pabora 4

4 Gasta: MOJIHOCTBIO BEIIIOJHEHO
MPAKTHYECKOE 3aJaHKe, JaHbI TIPABUIILHBIC
OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.

3 GaHHaI HAJINYNC HC3HAYUTCIIbHBIX
omMOO0K, TMO0 HAJTUYHE CYIIECTBEHHON
OIIMOKH, UCTIPABIIEHHON CTYIEHTOM K
CIICTYFOIIEMY 3aHATHIO.

2 0aja: YaCTUYHO BBIIIOJIHEHHOE 3aaHHE,
MO0 HAJTMYUE CYIIECTBEHHON OMIMOKH,
KOTOPYIO HC CMOT I/ICHpaBI/ITB CTYI[CHT K
CIICTYFOIIEMY 3aHATHIO.

1 63,1111: YaCTUYHO BbIINIOJJHCHHOC 3aaHUC, B
KOTOPOM MPHUCYTCTBYIOT CYIIECTBEHHBIC
OIIMOKH, HE UCIPABJICHHBIC CTYJJCHTOM K
CIICTYFOIIEMY 3aHATHIO.

OK3aMCH




0 GamioB: 3aaHuC HE BBITIOJIHCHO

Texymnii
KOHTPOJIb

[IpakTnueckas
pabota 5

4 Oajia: MOJIHOCTBIO BBIIIOJIHEHO
HpaKTI/I‘-IeCKOG 3aJaHUC, JaHbI HpaBI/IJ'II)HI)Ie
OTBETHI HA KOHTPOJILHBIE BOIPOCHI.

3 Gajia: HaIW4YYe HEe3HAYUTEIIbHBIX
0IIMOOK, THOO HAIMYHME CYIIECTBEHHON
OIINOKH, UCTIPABICHHOMN CTYJIEHTOM K
CJIeyIOIIEeMY 3aHSTHIO.

2 0ajijaa: YaCTUYHO BBIIOJIHEHHOE 3aJaHHE,
MO0 HAJIMYKE CYIIeCTBEHHOMN OIINOKH,
KOTOPYI-O HC CMOT I/ICHpaBI/ITB CTy,I[eHT K
CIIeyIOIIEeMY 3aHSTHIO.

1 Oay1: YaCTHYHO BBINOJHEHHOE 3aJaHKE, B
KOTOPOM MPHUCYTCTBYIOT CyIIECTBEHHBIE
OIHI/I6KI/I, HC I/ICHpaBJ'IeHHI)IC CTYJIGHTOM K
CIIeyIOIIEeMY 3aHSTHIO.

(0 0aJuIOB: 3alaHKE HE BBIIIOJIHEHO

OK3aMCH

10 1

Texymnii
KOHTPOJIb

IIpakTuueckas
pabora 6

4 Oaia: MOJMHOCTBIO BBIITOJIHEHO
[IPAKTHYECKOE 3aJ[aHKe, JaHbl IIPABUIbHBIC
OTBCTHI HA KOHTpOJII:HI)IG BOHpOCBI.

3 Oayi1a: HAMMYKME HE3HAYUTEIBHBIX
0IMOOK, THOO HAIMYHNE CYIIeCTBCHHON
OIIMOKH, UCTIPABICHHON CTYJICHTOM K
CIICTYIOIIEeMY 3aHSTHIO.

2 0ajura: YaCTHYHO BBLIIOJHEHHOE 3a/1aHHE,
MO0 HAJIMYKNE CYIIECTBCHHOMN OITHOKH,
KOTOPYIO HE CMOT MCIIPABHUTh CTYJICHT K
CIICTYFOIIEMY 3aHSTHIO.

1 6ayu1: YaCTHYHO BBINOJHEHHOE 3aJJaHHE, B
KOTOPOM IIPUCYTCTBYIOT CYILIECTBEHHBIE
OIIMOKH, HE UCITPABIICHHBIC CTYJICHTOM K
CIICTYFOIIEMY 3aHSTHIO.

0 O6ayuIoB: 3a/JaHME HE BBIITOJIHEHO

DK3aMCH

I5] 1

IIpome-
JKyTOYHAast
arTecTauus

HUrorosriit
TECT

Tect cogepkuT 9 paBHO3HAYHBIX BOPOCOB
1 paccuuTaH Ha 45 muH. Jlaetcs 1Be
MONBITKU. BTOpas noneiTka He 3aBUCUT OT
[IEPBOM.

KonuuecTBo 6alIJI0B paBHO KOJIIMYECTBY
[IPABWJIBHBIX OTBETOB HAa BOIIPOCHI TECTA.

DK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHH OLIEHUBAHUS

Bun

IIPOMEKYTOYHOMN
arTecTauuu

[Tpouenypa npoBenenus

Kpurepun
OLICHUBAHUS

OK3aMCH

Ha sk3amMeHe MporCXOaUT OlICHUBAHUE YUESOHOM JIeATeIIbHOCTH
00y4Jaromuxcs 1Mo JUCIUTUIMHE Ha OCHOBE MOJyYEHHBIX OIEHOK 32
KOHTPOJIbHO-PEHTHHTOBBIE MEPOIIPUATHS TEKYIIETO KOHTPOJISI U
MPOMEXKYTOYHOU artectanuu. [Ipu olleHHBaHUYU pe3ylIbTaTOB

y4eOHOM JACATEITHHOCTH 00YUaIOMIEerocs MO JUCITUTIITNHE
UCTIOJIB3yeTCs 0aJUTbHO-PEHTHHTOBAsI CUCTEMA OICHUBAHUS
PE3YJBTAaTOB YUCOHOU NeATEILHOCTH 00yJaromuxcs (yTBepKacHa
npuka3zoM pextopa ot 24.05.2019 r. Ne 179). Otiuuno: Bennuuna
peiitunra oOyyvarorierocs rno aucuuruinae 85...100 %. Xopoo:
Benunuuna peiituara oOy4atomierocs mo aucuuruimae 75...84 %.

B cooTBeTCTBHU C
mm. 2.5, 2.6
[lonoxxenus




VYnosnerBoputenbHO: BennunHa peiftunra o0y4aromerocs mno
nucuuruinHe 60...74 %. HeynosnetBoputenpHo: Bennunna
peiftunra obyyatomerocs no aucuuruinge 0...59 %.. Jlomyckaercs
BBICTABJICHHE OLIEHKH Ha OCHOBE TEKYILIETO PEUTHHTa (ABTOMATOM).

6.3. IlacnopTt oHaa OLIEHOYHBIX CPEACTB

KommeTenimn

Pe3ynbrarer o0yueHus

Ne KM

10

[1K-7

3HAET: MaTCMAaTUYICCKYIO MOJICIIb HCprOHa, TEXHOJIOTUHU CO34aHUA
HNCKYCCTBCHHBIX HeﬁpOHHBIX CeTefI, METOAbI OIITUMH3AIINHU,
peryisipu3aluy 1 HOpMaau3aluy apaMeTpoB HEHPOHHOU CETU U
rpoiiecca ee o0yueHus

[1K-7

YMeeT: 0CymecTBIATh (hOpPMAIU3AIUIO 3a/1a49H, IOCTPOEHUE
MaTeMaTH4eCKOW MOJIeNIH, IOATOTOBKY 0Oy4aroiiero Habopa
TTAHHBIX, TTOJI0OP TOTIOJIOTHUHU U CO3/IaHHE UCKYCCTBEHHOM
HEUPOHHOW CETH B COOTBETCTBUHU C IIOCTABICHHOW 3a1a4eil

[1K-7

VMeeT npakTU4YeCcKuii OnbIT: GOPMYTHPOBAHUS U PEILICHUS 33724
B 001aCTH MAIIIMHHOTO OOYYEHUS C UCTIOIH30BAHHEM
HEHpPOCeTEeBOro MoIX0/1a

[1K-9

3HACT: TPUHIIUIIBI TOCTPOCHUS MOJIEIICH TITyOOKUX HEMPOHHBIX
ceTel ¥ TyOOKOTo MalTMHHOTO 00y4YeHus (C MOAKPEIUICHUEM H
0e3)

+

[1K-9

YMeeT: IpUMEHSTh COBPEMEHHBIE HHCTPYMEHTAIBHBIC CPEICTBA U
CHCTEMBI IPOTPAMMHUPOBAHUS [T Pa3pabOTKU 1 00ydeHHUs
MOJIEJIEN UCKYCCTBEHHBIX HEUPOHHBIX CETEH

[

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE O0ecredeHUe TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

He npenycmorpena

0) OononrHUMENbHASL IUMePamypa.:

He npenycmorpena

8) omeuecmeenHuvle U 3apy0edCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHsl

2) MemoouuecKkue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

1. Meroanueckoe nmocooue

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKasl JOKYMeHTAIusl

HanmenoBanue
Bu ecypca B
A peeyp . bubnmorpaduueckoe onrcanue
JIUTEPATYPBI AIIEKTPOHHOM
dbopme




DNEeKTpPOHHO- [lartrepcon, 1. [my6okoe oOyyeHHe ¢ TOUKM 3pEHUs MPaKTHKa /
1 OcHoOBHas OubImoTeyHas 1. Ilarrepcon, A. I'mbcon. — Mockasa : JIMK Ilpecc, 2018. —
Teparypa cucTema 418 c. — ISBN 978-5-97060-481-6.
n3natenbcTBa Jlans (https://e.lanbook.com/book/116122
AnTtonmno, /[. bubmoreka Keras — uHCTpyMeHT 1i1yOOKOTO
DNEeKTPOHHO- oOyueHusi. Peanu3zanus HeHpOHHBIX ceTel C MOMOILBIO
b JlonoHUTEIbHAS  |OMOIMOTEUHAS oubauorex Theano u TensorFlow / [I. Antonmo, I1. Cymxur ;
uTeparypa cucTeMa nepesoy ¢ anmmickoro A. A. CiimakuH. — Mocksa : JIMK
n3natenscTBa Jlans [[Ipecc, 2018. — 294 ¢. — ISBN 978-5-97060-573-8.
https://e.lanbook.com/book/111438
Koanno, JI. I1. [TocTpoenue cuctemM MalimHHOTO OOy4YeHHs Ha
JIEKTPOHHO-
OcHoBHAs A ;13I>H<e“Pyth0n / JI. T1. Koanbo, B. Pudapt ; mepeBoj ¢
3 sTeparypa cHCTeMa anrnuiickoro A. A. Ciuakud. — 2-e uza. — Mocksa : [IMK
msnarensersa Jlans [Ipecc, 2016. — 302 c. — ISBN 978-5-97060-330-7.
https://e.lanbook.com/book/82818
DNEeKTPOHHO- [xonc, M. T. IIporpaMmMupoBaHre UCKYCCTBEHHOTO
4 JlomonHUTENbHAS [OMOMMOTEUHAS uHTeIeKTa B npuioxenusx / M. T. [xonc. — Mocksa : JIMK
nuTeparypa cucrema [Ipecc, 2011. — 312 c. — ISBN 978-5-94074-746-8.
u3narenscTBa Jlans https://e.lanbook.com/book/1244
DNEeKTPOHHO- [IpakTUKyM 110 TUHEHHOW U TeH30pHOM anredpe : yueOHoe
5 JlonomEUTEIbHAS  |OMOIHOTEUHAS nocobue / O. H. Kazakora, T. A. ®omuna, C. B. XapuroHnosna,
Teparypa cucTemMa A. P. PyctanoB. — OpenOypr : OI'Y, 2017. — 117 c.
n3narenbcTBa Jlans (https://e.lanbook.com/book/110639
DEKTPOHHO- ['yndennoy, . Fny601<oe. obyuenue / 4. Fyvnq)ennoy, .
OCHOBHAS SUBIOT e HAs benxno, A. Kypeuiuis ; nepeBon ¢ aHmickoro A. A.
6 sreparypa crcTeMa Cnunkuna. — 2-e u3n. — Mocksa : JIMK Ilpecc, 2018. —
wsnarensersa Jlams 652 c. — ISBN 978-5-97060-618-6.
https://e.lanbook.com/book/107901

HepequL HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreUeHMS:

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

[Tepedenp ucnonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3aparuit

Ne
ayJ.

OcHoBHOe 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
MPEAYCTAaHOBIEHHOE MPOTPaMMHOE 00eCIIedeHUE, HCTIOIb3yeMOE JIJIst

Ppa3JInYHbIX BUI0OB 3aHATUMN

110

DK3aMeH 3r) KoMmbroTepHbIi Ki1acc
110
Jlekuun 3r) [IpoekTop, KOMIIBIOTED
IIpakTrnueckue 110 .
KomnbroTepHslii Kitace
3aHATUA U ceMuHaphl |(3r)




