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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: MaTeMaTUYECKYI0 MOZIeNb HeiipoHa,
TEXHOJIOTHH CO3/IaHUS UCKYCCTBECHHBIX HEHPOHHBIX
ceTel, MeTOIbl ONTUMM3AINH, PETYISIPU3ALIH U
HOPMaJIM3ALMK [1ApaMETPOB HEHPOHHOU CETH U
nporecca ee 00y4eHus

ITK-3 CniocoGeH pa3pabarbiBaTh U MPUMEHATh  |YMEET: OCYIIECTBIATH (DOpMaTU3aIrIo 33/1auHu,
METOZbI ¥ AJITOPUTMBI MAIIMHHOTO OOYYEHUS 711 [[TIOCTPOEHUE MaTeMaTHYeCKOil MO/IeH, TOATOTOBKY

pelieHus 3a1au oOyyaromero Habopa JaHHBIX, TOJ00P TOMOJIOTHU U

CO3/IaHlE UCKYCCTBEHHOW HEMPOHHOW CETH B
COOTBETCTBUU C IIOCTABICHHOM 3a7a4ei
MMeeT npakTUYeCKUil OnbIT: GOPMYITHPOBAHUS U
perieHus 3a/1a4 B 001acTH MAIIMHHOTO 00y4YeHUs C
MCIIOJIb30BaHHEM HEHPOCETEBOIr0 MOAXO0AA

3HAET: IPUHIIUIIBI TOCTPOCHUS MOJIECTICH TITyOOKHX
HEHPOHHBIX ceTel U TyOOKOr0 MAIIMHHOTO
00ydeHusl (C MOAKPETUICHUEM U 0e3)

'YMeeT: IpUMEHATh COBPEMEHHBIE
WHCTPYMEHTAJIbHBIE CPEACTBA U CUCTEMBI
pOrpaMMHUPOBAHUS JUI Pa3pabOTKH U 00yUEeHUs
MOJIE€JIENl UICKYCCTBEHHBIX HEUPOHHBIX CETEU

[1K-5 Crioco6eH pyKOBOIUTH NIPOEKTaMH IO
CO3JIaHUIO, TIOAAEPIKKE U UCIIOJIb30BaHUIO CUCTEMBbI
UCKYCCTBEHHOI'O MHTEJUIEKTa HA OCHOBE
HEHWPOCETEBBIX MOJEJIEN U METO/IOB

3. Mecro nucuuninubl B ctpykrype OII BO

[TepeueHp MpEANISCTBYOMIUX TUCIUTUIHH, [TepeueHs MOCIEMYIONIMX AUCIIATLINH,
BUJIOB paboT y4eOHOTo MmiaHa BHJIOB paboT

Her 1.0.12 UHTemeKTyaIbHbIN aHaIU3 TaHHBIX




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MPEANIECTBYOIINUX TUCIUTIINH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mas TpyI0€eMKOCTh JUCHIUILUIMHBI COCTaBIAeT 4 3.¢., 144 4., 58,5 4. KOHTaKTHOM

paboTHI

Pacnpenenenne o cemectpam

N Bcero B Jacax
Brn yuebnoit paboret 4acoB Homep cemectpa
1

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 48 48

Jlexun (JI) 32 32

[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 16 16

JlaGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 85,5 85,5

W3yueHne NOMOTHUTEIBHOTO MaTeprasa mo 0CHOBaM 50 50
JTMHEWHOH anreOphl.

W3yueHne JONMOIHUTENBHOTO MaTepHasa 1o 2 2
MpOTrpaMMHUPOBaHUIO Ha si3bike Python.

[lonroToBka K 3K3aMeHY 13,5 13.5
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 10,5 10,5
Bu koHTpOIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - 9K3aMeH

5. ConeprkaHue TUCHMILIMHBI

Ne O0beM ayTUTOPHBIX 3aHATHIA 1O BUIaM B
pa3/:[_ena HaumenoBanue pa3aenoB AUCHUTUTHHBI Jacax
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 pacpPOCTPAHEHHUS OMIHOKH 4 2 2 0
5 CroumocTHas GyHKIHS Ha OCHOBE MEPEKPECTHOM ) ) 0 0
HHTPOIIUU

6 [[IepeoOyuenue u perynspuzanus 6 4 2 0
7 | ®ykums Softmax 2 2 0 0
8  |CBepTOUYHBIE HEHPOHHBIE CETH 6 4 2 0
9  [PexyppeHTHbIE HEPOHHBIE CETH 6 4 2 0
10 |HUcTopust pa3BUTHS HEHPOHHBIX CETEH 4 4 0 0

5.1. Jlekuuu




No

JICKIMH|pa3aciia)

No

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

bronornyeckuil HEMpOH 4eJI0BE4eCKOro Mo3ra. IIoHsATHE HCKYCCTBEHHOTO
HEHpOHa U UCKYCCTBEHHOW HelpoHHOM ceTu. Cdepbl IPUMEHEHUS UCKYCCTBEHHbIX
HEHPOHHBIX CETEN

Monens Heifpona Mak-Kannoka—IlIutca. Ilepcentpon. ['myGokas HeilpoHHas ceTb
[IPSIMOTO PacIpOCTpaHEHUs. BeraucnuTenbHass MOIHOCTD IEPCENTPOHA.

Bo3MmoxxHOCTh 00yueHHs] HEUPOHHOU ceTH. TpynHOCTH ¢ 00yueHueM
MepCenTPOHHBIX ceTel. CUrMonIanbHbIN HelpoH (curMoun). Monens oOyueHus
HelipoHHOW ceTu. O0yyaromiast 1 TeCTOBbIe BEIOOpKH. DYHKIUSA OTEPD
(croumocTtHas ¢pyHkuus). CpeHeKBapaTnyeckas omunoOKa. 3ajjaqa pacrno3HaBaHus
pykorucHbIX 1udp. baza nanasix MNIST. O6yueHne HEHPOHHOI CETH METOIOM
rpajiueHTHOrO ciycka. [lepexoa k BEKTOPHBIM Onepanusm. AIropurm
CTOXAaCTUYECKOTO I'PAJMEHTHOTO CITyCKa.

Metoz 06paTHOTO pacnpocTpaHeHust OIMOKH. DYHKIUS OTEph HA OCHOBE
nepekpecTHoi sHTponuu. PopMyIbl 00paTHOTO PaCHPOCTPAHEHUS OLIUOKH JIs
CIIy4asi IEPEKPECTHOM SHTPOIIUH.

@DyHKIUS TOTEPh HA OCHOBE NMEPEKPECTHON SHTpONUH. POpMysIbl 0OpaTHOTO
pacipoCTpaHEHUs OMMOKHU AJIs CIIydasi IePpeKPeCTHON IHTPOIIHH.

[lepeobyuenue. Banunaunonnas Beioopka. Perynspuszanust L1 u L2.
[TpopexuBanue (dropout). MckyccTBeHHOE yBenrueHHe 00yJaromiei BEIOOPKU
(ayrmeHTanus 1aHHBIX). TeXHUKH, yIydlIalonpe o0y4eHne HeHpOHHBIX CETEM.
MHunuannu3anysi BECOB U CMEIIECHUH HA OCHOBE HOPMAJIBHOTO PaCIpEEIICHNU.
'YMEHBbIIEHHE CKOPOCTH 00ydeHus. [ paJueHTHBII CIyCK Ha OCHOBE UMITYJIbCA.
AJTOPUTMBI € alanTUBHOM ckopocThio o0ydenus: AdaGrad, RMSProp, Adam.
ReLU u npyrue anprepHaTUBHbIE (YHKIIMH aKTHBALIUU.

HeiiponHas ceTh ¢ pacnpeaeneHneM BeposTHOCTE!. Mcronb30Banne QyHKITUH
softmax B kauecTBe ()YHKIIMU aKTUBAILIUK BBIXOJAHOTO CJIOSL.

Cgeprounsie Heliponnbie cetu (CHC). Cnou cBeptku u mynunra. [loctpoenne
KapT Npu3HakoB. fAnpo cBeprku. Max-nynunr u L2-nynunar. CHC nns
pacro3HaBanus pykomucHBIX IUdp. [Ipenmymecrsa CHC. [ToTeHmanbHbie
mpoOnemsl, cBs3anHble ¢ ucnonb3oBanueM CHC. Cdeprr mpumenenuss CHC.
HetlipoOuonornieckre 0CHOBaHMS CBEPTOUHBIX CETEH.

Pexyppenthsie HeilponHsle ceti (PHC). JIBynanpasnennsie PHC. I'my6okue PHC.
Bentunsasle PHC. Cetn nonroit kparkocpounoi namsati (LSTM). Berntunbhsiii
pekyppentHbiii Monyab (GRU). ABTOKOAMPOBIIUKHI

10

10

VcTopusi HEMpOHHBIX ceTel U MTyOOKOro 00y4eHHUs.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

paszienal

HanmenoBanwne nim KpaTKO€ COACPKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Kon-
BO
4acoB

HanucaTth KOMITBIOTEpHYIO ITporpammy Ha si3bike Python 3 coznpatomryro u
00y4aroNIy0 HEMPOHHYIO CETh JUIsl pacliO3HABaHUS PYKOTTUCHBIX TP C
MCTIOJIb30BAaHMEM METO/1a TPaIMEHTHOrO ciycka 1 6a3bl JanHbIX MNIST.

CocTaBUTh MUHH-0TYET/ 3cce Ha TeMy «KauecTBO pacrio3HaBaHUS U CKOPOCTh
o0yuyeHHs] HEUPOHHOM ceTu». [[i1s 3TOro nmocrapaitech OTBETUTh Ha CIIEAYIOLINE
Bonpockl: 1) Kakue, Ha Bam B3, napaMeTpsl IPUMEHSIEMOI0 METO/1A
00y4eHMs, BIUSIOT Ha Ka4eCTBO 00yueHus1 HelpoHHOMU ceTn? OnuiuTe
[peroiaraeMblii XxapakTep BIUSHU. 2) BiuseT 1u Tononorus ceTu Ha KauecTBO
ee 00yueHusa? Onummre npeanojgaraeMblil xapakrep BiusHus. Mcnonb3ys
HalMCaHHYIO paHee MPorpaMMy Ul Paclio3HABAHUS PYKOIMCHBIX LU(p, co3nanTe




1 00y4UTE HECKOJILKO HEeUPOHHBIX ceTeil. Co3/iaBaeMble CeTH JOKHBI UMETh
Pa3HYIO TOMOJIOTHIO. J[JIs1 KaXK/10¥ CETH MOMBITAaWTECh MOA00PAaTh ONTUMAJIBLHBIC
napaMeTpbl IS 3alyCKa IpoIeypbl 00ydeHUs] METOAOM I'PaJeHTHOTO CITyCKa.

Hanucars KOMIBIOTEpHYIO MporpamMmy Ha si3bike Python 3 co3maromyto u
00y4aroNIyt0 HEMPOHHYIO CETh JUIsl pacliO3HABaHUS PYKOTTHUCHBIX TP C

3 4 MCTIOJIb30BaHMEM METO/1a TPAIMEHTHOTO CIIyCKa M CTOMMOCTHOM (DyHKIIMU Ha 2
OCHOBE MEPEKPECTHON SHTPOIIHH.
4 6 |[IpumeHeHue cnenuanan3upoBaHHbIX OubIMoTEK. Keras 2
5 8  |[IpumeneHue cnenuaan3npoBaHHbIX OndnoTek. TensorFlow u Keras 2
6 9  [bubnuorexu ans riry6okoro oOyuenusi: PyTorch 2
5.3. JlaboparopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTesibHAasi padoTa CTyIeHTa
Beinonuenne CPC
Cnucok JtepaTypsl (C yKa3aHHEM Kon-
ITogsunx CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
[IpakTHKyM IO JINHEWHOW U TEH30PHOU
anreOpe : yuebHoe nocobue / O. H.
M3yueHue JOMOTHUTEIBHOTO MaTepHaia 1o Kasaxosa, T. A. ®owmna, C. B.
OCHOBaM THHEHHOM areGpBL. Xapurtonosa, A. P. PycranoB. — OpeHn0Oypr : 1 50
OI'Y, 2017. — 117 ¢. — TexkcrT :
HIEKTPOHHBIH // JIaHb : JEeKTPOHHO-
OoubnroTeyHas cucremMa.
buziu, /[. Python. Kaura penienitos / /1.
buznu, b. K. JI>xoHC ; mepeBof ¢
3yueHue NOMONMHUTENIBHOIO MaTepralia o [anmumickoro b. B. YBapoBa. — Mocksa : 1 2
[pOrpaMMUPOBAHHUIO Ha si3bIke Python. JIMK Ilpecc, 2019. — 646 c. — ISBN 978-
5-97060-751-0. — TekcT : AeKTPOHHBIH //
JlaHb : 3JeKTPOHHO-OMONNOTEYHAs CHCTEMA.
MoroToBKa K SK3aMeHY OcHoBHas nuTeparypa. [lonoaHurenbHas 1 13,5

nMTeparypa

6. DOoHJ OLIEHOYHBIX CpeaCTB 1JIf IPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACEMOCTH,
HpOMe)I(yTO‘IHOﬁ arTrecralnnumn

KonTposb kauecTBa 0CBOSHUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIbHOCTH 00yHarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

Haspanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJbHOTO(Bec [lopsnox HaumcieHus 6aII0B
KM|mecTp| koHTpoOIIA MEDOLDISTIS 6art eTcs B
porp A
N Tect conepkut Tpu 3ananus. Kaxpii
Texymmii .
1 1 KOHTDOULL Tecr 1 1 3 |mpaBmiIBHBIN OTBET OlleHHMBaeTcs 1 OammoM.  [PK3aMeH
p [1po10IKUTENBHOCTD TECTUPOBaHUS 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

Texymuit
KOHTPOJIb

Tect 2

Tect conepkut Tpu 3ananus. Kaxpii
[PABIIbHBIN OTBET OllEHUBAEeTCs 1 Oayom.
[IponomxuTenbHOCTh TeCTHPOBAHUS 30 MUH.
3 Oaia: JaHBI BEpPHBIE OTBETHI HA BCE
BOITPOCHI TECTA.

2 Oajuta: JaHbl BEPHBIE OTBETHI HA 2 BOMpOCa
TECTa.

1 Gann: maH BepHBIN OTBET Ha 1 BOmpocC TecTa.
0 GayyoB: BEpPHBIE OTBETHI OTCYTCTBYIOT

DK3aMCH

Texymui
KOHTPOJIb

Tect 3

Tect conepkut Tpu 3a1anus. Kaxpii
[PaBUJIBHBIN OTBET oLleHUBaeTcs 1 6amiom.
[IponomxuTenbHOCTh TecTUpOBaHUS 30 MUH.
3 Ganta: JaHbl BEpHBIE OTBETHI HA BCE
BOIPOCHI TECTA.

2 GaJiia: 1aHbl BEpHbIE OTBETHI HA 2 BOIpoca
TecTa.

1 Gayn: 1aH BepHbIM OTBET Ha 1 Bompoc TecTa.
0 6ayoB: BEpPHbBIE OTBETHI OTCYTCTBYIOT

OK3aMCH|

Texymmii
KOHTPOJIb

Tect 4

Tect conepkut Tpu 3a1anus. Kaxpii
[PABWJIbHBII OTBET OlleHUBaeTCs 1 GayoM.
[IponomxuTenbHOCTh TeCTUpOBaHUS 30 MUH.
3 Gana: JaHbI BEpHbIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEPHBIE OTBETHI HA 2 BOIpOca
TeCcTa.

1 Gayut: maH BepHBIM OTBET Ha 1 Bompoc TecTa.
0 6ayyIoB: BEPHBIE OTBETHI OTCYTCTBYIOT

OK3aMCH|

Texymui
KOHTPOJIb

[IpakTnyeckas
pabora 1

4 6aJIJIaZ ITIOJIHOCTBHO BBITIOJIHEHO
MPaKTHYECKOE 3aJ]aHKe, JaHbl TIPABHIIbLHBIC
OTBCTHI HA KOHTpOJILHBIe BOHpOCBI.

3 Oajia: Haau4yre HEe3HAYUTEIbHEIX OIIHOOK,
MO0 HAIMYUE CYIIECTBEHHON OITHOKH,
VCIIPABIICHHOM CTYJICHTOM K CJICIYIONIEMY
3aHATUIO.

2 0aJja: YaCTUYHO BBIIOJHEHHOE 3a/IaHHUeE,
MO0 HAIMYUE CYIIECTBEHHON OITOKH,
KOTOPYIO HE CMOT MCITPABUTh CTYICHT K
CIIEYIOIIEMY 3aHSITHIO.

1 OamI: YaCTHYHO BBINOJHEHHOE 3aJJaHUE, B
KOTOPOM IIPUCYTCTBYIOT CYIIECTBEHHEIE
OIMOKH, HE NCIIPABIICHHBIC CTYICHTOM K
CIIEYIOIIEMY 3aHSITHIO.

0 OasIoB: 3aJaHUE HE BBIMOIHEHO

OK3aMCH|

Texymmii
KOHTPOJIb

[IpakTueckas
pabora 2

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

3 Gajia: Hadu4yrie HE3HAYUTEIbHBIX OIIHOOK,
MO0 HAJIMYUE CYIIECTBCHHON ONTMOKH,

VICIIPABJICHHOM CTY/IEHTOM K CIEIYIOLIEMY

OK3aMCH|




3aHSATHUIO.

2 Oajuia: YaCTUYHO BBITIOJTHEHHOE 3aJIaHueE,
MO0 HAJIMYHUE CYIIECTBEHHON OITHOKH,
KOTOPYIO HE CMOT MCIIPABUTH CTYIEHT K
CJIeIYIOILEMY 3aHSATHIO.

1 Gat: YaCTUYHO BHINIOJHEHHOE 33JIJaHUE, B
KOTOPOM IMPUCYTCTBYIOT CYIIECTBEHHbIE
OLIMOKY, HE UCIIPABIIEHHBIE CTYIEHTOM K
CJIeIIOIEMY 3aHSATHIO.

0 GayToB: 3a7jaHKe HE BHITIOJTHEHO

Texymui
KOHTPOJIb

[IpakTrueckas
pabora 3

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

3 Gajia: Hadu4yrie HE3HAYUTEIbHBIX OIIHOOK,
MO0 HAIMYUE CYIIECTBCHHON ONTMOKH,
VCTIPABIIEHHON CTYIEHTOM K CIeIyIOIIeMY
3aHSATHIO.

2 0ajijia: YaCTUYHO BEIITOIHEHHOE 3aJaHHE,
MO0 HAJIMYUE CYIIECTBCHHON ONTMOKH,
KOTOPYIO HE CMOT UCIIPABUTh CTYACHT K
CIICIYIOIIEMY 3aHSATHIO.

1 6aa: YaCTUYHO BBIINOJHEHHOE 3a1aHUE, B
KOTOPOM IIPUCYTCTBYIOT CYIIICCTBEHHEIE
OITMOKH, HE UCTIPABIEHHBIC CTYIEHTOM K
CIIeIYIOIIEMY 3aHATHIO.

0 6an10B: 3a1aHUE HE BBHIIOJIHEHO

OK3aMCH

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 4

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

3 Oajia: HaJau4yre HEe3HAYUTEIIbHEIX 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 CTYIIGHTOM K
CIEIYIOIIEMY 3aHATHIO.

0 GannoB: 3aaHye HE BBHIIOJIHEHO

OK3aMCH|

Texyuui
KOHTPOJIb

[IpakTnueckas
pabora 5

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

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

2 OaJyia: YaCTUYHO BBITIOJTHEHHOE 33JIaHHE,
MO0 HaJIMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT MCTIPaBUTh CTYICHT K
CIIEIYOIIEMY 3aHSITHIO.

1 Gayur: YaCTUYHO BBITIOJTHEHHOE 3aJ[aHUE, B
KOTOPOM TMPHUCYTCTBYIOT CYIIECTBEHHBIC

OH_II/I6KI/I, HC HCIIPABJICHHLIC CTYICHTOM K

OK3aMCH|




CJIeIYIOIEMY 3aHSATHIO.
0 GaJUTOB: 3a7aHHUE HE BBIIOIHEHO

10

Texynui
KOHTPOJIb

[IpakTrueckas
pabora 6

4 Oaia: MOJMHOCTBIO BBIITOIIHEHO
MpaKTHYECKOe 3aJjaHue, JaHbl PaBUIbHBIC
OTBCTHI Ha KOHTpOJ'H)HI)Ie BOHpOCBI.

3 Gajia: Hadu4yrie HE3HAYUTEIbHBIX OIIHOOK,
MO0 HAIMYUE CYIIECTBCHHON OITMOKH,
VCTIPABIEHHON CTYIEHTOM K CIEeIyIOIIeMY
3aHSATHIO.

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

1 6aa: YyaCTUYHO BBIINOJHEHHOE 3a1aHUE, B
KOTOPOM IIPUCYTCTBYIOT CYIIICCTBEHHEIE
OITMOKH, HE UCTIPABICHHBIC CTYIEHTOM K
CIIeIYIOIIEeMY 3aHATHIO.

0 6an10B: 3a1aHUEe HE BBIOJIHEHO

DK3aMCH

11

[Ipome-
KYTOYHAs
aTTecTanus

HWroroserii
TECT

TecT cogepkuT 9 paBHO3HAUHBIX BOIIPOCOB U
paccunTaH Ha 45 MuH. J[aeTcs ABE MOMBITKH.
BTopast monsITKa HE 3aBUCUT OT NEPBOM.
KonuuecTBo 6aJljI0B paBHO KOJIMYECTBY

IIPpaBUJILHBIX OTBCTOB HA BOIIPOCHI TCCTA.

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

IIPOMEKYTOYHOMN
aTTeCTalluH

Bun

[Ipouenypa nposenenus

Kpurepun
OLICHUBAHUs

[Ipu oneHMBaHUM PE3yIBTATOB YUEOHOM NEATEIBHOCTH
00y4Jaromerocs 1o JUCIUIUIMHE UCTIONb3yeTcsl 0aIbHO-
pEeNTHHIOBas cCUCTEMA OLIEHUBAHUS PE3yJabTaToOB y4eOHOI

nesitenbHOCTH oOyuatomuxcs (ITonoxxenne o BPC yTBepxkaeno
npukas3oM pexropa ot 24.05.2019 r. Ne 179, B pemakuuu nprkasza
pekrtopa ot 10.03.2022 . No 25-13/09). Onenka 3a AUCIUILTHHY

(dhopMupyeTcsl Ha OCHOBE MOJTYYEHHBIX OI[EHOK 3a KOHTPOJIbHO-

PEUTHHIOBBIE MEPONIPUATHUS TEKYILETO KOHTPOJISL. OTIINYHO:
Bemnuuna pelitunra obyvatomerocs mo gucrumimae 85...100 %.
Xopoio: Benuunna peiftunra o0y4aromerocst o JUCIUIUTMHE

OK3aMCH

75...84 %. YnoeneTBopuTenbHO: Bennunna peiTuHra
oOyuaromierocs no aucuurinae 60...74 %. HeynoBineTBOpUTEeNnsHO:
Benmnuunna pelituara obyvatomierocs mo gucrumuiaae 0...59 %.
Ecnu cTyneHT He cormaceH ¢ OIeHKOM, MOMTy4YeHHOU 1Mo
pe3yapTaTaM TeKYIEero KOHTPOJIS, CTYICHT MPOXOANT MEPOIIPHUSITHE
MPOMEKYTOYHON aTTeCTAllMK B BUJE TECTHPOBAHUs. TeCcTHpOBaHHE
npoBoAuTcs B cucteMe edu.susu.ru. Tect comepkut 9 Bompocos.
Ha Bemonnenue tecta gaercsa 45 MuHyT. B 3TOM Ccitydae oreHka 3a
JUCIMILTAHY PACCUYUTHIBACTCS HA OCHOBE TOJTYUYSHHBIX OIIEHOK 3a
KOHTPOJLHO-PEHUTHHTOBBIE MEPOTIPUATHS TEKYIIIETO KOHTPOIS U
MIPOMEKYTOIHON arTecTanuu. OUKcarys pe3yabTaToB YIeOHOM
JESTENIbHOCTH 10 JUCIUTUINHE TPOBOUTCSA B JCHD dK3aMeHa MPU
JTUYIHOM MPUCYTCTBUU CTYJICHTA.

B cooTBeTCTBUM
cmm. 2.5,2.6
[ lonosxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB




KommereHn

Pesynbrarsl 00yueHus
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[1K-3

3HaeT: MaTeMaTHUECKYIO MOJIETh HEHPOHA, TEXHOJIOTUU CO3IaHuUs
HCKYCCTBCHHBIX HeﬁpOHHBIX CeTeﬁ, MCTOAbI OIITUMU3AIINH,
peryisipu3aii 1 HOpMaIH3alliy ITapaMeTPOB HEHPOHHOM CETH U
mpoiiecca ee 00yueHus

[1K-3

'YMeeT: oCyIIecTBIATh (hopMalIn3aluIo 33/1a4H, IOCTPOSHHE
MaTeMaTU4eCKOM MOJIeH, TIOATOTOBKY 0Oydaroliero Habopa JaHHbIX,
noA00p TOMOJIOTHUHU U CO3/1aHUE UCKYCCTBEHHON HEMPOHHOMU CeTH B
COOTBETCTBHH C TIOCTABICHHON 3a1aden

[1K-3

MMeeT npakTU4YeCKUi OMBIT: (OPMYIUPOBAHUS U PELLICHUS 3a1a4 B
00JIaCTH MAIIMHHOTO O0YyYeHUsI ¢ UCTIOJIb30BaHUEM HEHpOCETEBOro
noaxoja

[1K-5

3HAeT: MPUHLMIIBI IOCTPOCHUS MOJIEEeN IITyOOKUX HEHPOHHBIX CETeH
1 TITyOOKOTO MalTiHHOTO 00y4YeHUs (C TIOAKpEIICHuEM U 0e3)

[1K-5

YMeeT: IPUMEHATh COBPEMEHHbBIE HHCTPYMEHTAJIBHBIE CPE/ICTBA U
CHUCTEMBI ITPOTPaMMHPOBAHUS [T Pa3pabOTKu 1 00ydeHUsT MOoeTei

MCKYCCTBEHHBIX HEPOHHBIX CETEM

TumnoBbie KOHTPOJIBHBIC 3aIdHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IleuaTnasi y‘l@ﬁHO-MeTOI[I/I‘leCKaH JOKYMCHTAIIUA

a) ocHo8Has

aumepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:

He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CIMyO0eHmos8 N0 0C80EHUI OUCYUNIUHDL!

MeTtoauveckue yka3aHus K IpakTUYECKOi pabote 6
MeTtoauieckue yka3aHus K MpakTU4Ieckoit padore 1
Meronuueckue ykazaHus K IPaKTHUECKOM padoTe 5
MeToauueckue yka3aHus K IPaKTUYECKOM padoTe 2
Meronuueckue ykazaHus K MpakTU4eckoil padote 4
Mertonuueckue ykazaHusi K MpakTHUeCcKoil padote 3

ARl

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Brn peeypeas | bubnuorpaduyeckoe onrcanue
JUTEpaTypbl AIIEKTPOHHOMH
dbopme
1 OcHoBHas DIIEKTPOHHO- [TaTTepcon, JI. ['tybokoe 0OydeHHE C TOUKH 3pEHUs MTPaKTHUKa /
MTepaTypa OoubIMoTeyHast J1. ITarrepcon, A. I'm6con. — Mockaa : JIMK TIlpecc, 2018. —




cucreMa 418 c. — ISBN 978-5-97060-481-6.
n3narenbcTBa Jlans https://e.lanbook.com/book/116122
AnTOHMO, [[. bubmmnoreka Keras — nHCTpyMeHT rTyOOKOTO
DNEeKTPOHHO- oOyueHnusi. Peanusanust HEHPOHHBIX CETEH ¢ MOMOIIBIO
b JlonomanTeNbHAS [OMOTHOTEUHAS o6ubmmorek Theano u TensorFlow / 1. Aatonno, I1. Cymxkur ;
uTeparypa cucreMa nepeBoa ¢ anmmickoro A. A. CinakuH. — Mocksa : JIMK
n3narensctBa Jlanb|[Ipecc, 2018. — 294 c. — ISBN 978-5-97060-573-8.
https://e.lanbook.com/book/111438
Koanbo, JI. I1. [TocTpoenue cructeM MalIMHHOTO 00y4eHUs Ha
DIIEKTPOHHO-
OcHOBHAS - si3pike Python / JI. 1. Koanwo, B. Puvapr ; mepeBon ¢
3 Teparypa CHCTeMa annmiickoro A. A. CouakuH. — 2-¢ 3. — Mocksa : JIMK
snaTensersa Jlans [Ipecc, 2016. — 302 ¢. — ISBN 978-5-97060-330-7.
https://e.lanbook.com/book/82818
DIIEKTPOHHO- J>xonc, M. T. IIporpamMmMmupoBaHue UCKYCCTBEHHOTO
4 JlomomHUTENbHAS [OUOTHMOTEUHAS uHTeIeKTa B puinoxerusx / M. T. J[xonc. — Mocksa : JIMK
nuTeparypa cucrtema [Ipecc, 2011. — 312 c. — ISBN 978-5-94074-746-8.
n3narenscTBa Jlans https://e.lanbook.com/book/1244
DNEeKTPOHHO- [IpakTuKyM 1O JTMHEHHON 1 TEH30pHOH anredpe : yueOHoe
5 JlononmauTEeNbHAS [OMOIHOTEUHAS nmocoobwue / O. H. Kazakora, T. A. ®omuna, C. B. XapuroHona,
TUTEpaTypa cucreMa A. P. PyctanoB. — Open0Oypr : OI'Y, 2017. — 117 c.
n3narenbcTBa Jlans https://e.lanbook.com/book/110639
NEKTPOHHO- ['yndbennoy, . Fny601<oe. obyuenwue / 5. Fyzvltbeﬂﬂoy, .
OCHOBHAS 16O T Has benmxno, A. Kypeuiuib ; nepeBon ¢ aHmickoro A. A.
6 Teparypa cHCTeMa Cnunakuna. — 2-e u3n. — Mocksa : [IMK Ilpecc, 2018. — 652
3narensersa Jlams c. — ISBN 978-5-97060-618-6.
https://e.lanbook.com/book/107901

[TepedyeHp HUCIOIB3YEMOTO IIPOTPAMMHOTO 00SCIICUCHHUS:

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

[Tepeuyens ncnoab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHUYECKOE O0ecredeHre TUCIMIIJINHbI

Bun 3angarwnit

No
ayJ.

OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
MPEAYCTaHOBIEHHOE IPOTrPAMMHOE 00ECIIEUeHUE, UCTIONB3YEMOE IS

Ppa3JIMYHbIX BUI0B 3aHATHI

IIpaxTryeckue

3aHATUA U CEMHUHAPbI

110
(€20)

KomnbroTepHsIil Ki1acc

110 o
DK3aMeH KomnbroTepHslii Kiacce
(3n)
Jlexunn 274 [IpoekTop, KOMITBIOTED

3)




