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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

3. Mecro nucuunimnubl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOIIUX JUCIUTUIHH, [TepeueHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT
Her 1.0.12 MHTennekryanbHblii aHaINU3 TaHHBIX

TpeOoBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI M MPUOOPETEHHBIM B PE3YJbTaTe OCBOEHUS
NPEALIECTBYOIUX JUCUUILINH:

Her



4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mast TpyA0eMKOCTh JUCHUILIUHBI cOCTaBsET 4 3.€., 144 4., 58,5 4. KOHTaKTHOH

paboThl

Pacnpez[eneHI/Ie o ceMeCcTpam

N Bcero B Jacax
Brn yueOroi padorer 4acoB Homep cemectpa
1

OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmus: 48 48

Jlexumu (JI) 32 32

[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
ayuTOpHbIX 3aHsaTHi (I13) 16 16

JlaGoparopHbie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 85,5 85,5

N3yueHne JONOIHUTENBHOIO MaTepuaa o 0OCHOBaM 50 50
JTMHEHHOHN anreOphl.

W3yueHne JOMOTHUTEIBHOTO MaTepHara 1o 2 2
[IporpaMMHPOBaHMIO Ha si3bIke Python.

[TonroroBka K 3K3aMeHy 13,5 13.5
KoHcynpranmy u npoMexyTo4Hast aTTecTalus 10,5 10,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHITHIA IO BUIaM B
pajigena HaumenoBanue Pa3aciioB IUCHUIITINHBI qacax
Bcero JI 113 JIP
1  (BBenenue 2 2 0 0
2 |Mogenb HEHPOHHON CETH 8 4 4 0
3 |[pagueHTHBIN CIIyCK 8 4 4 0
4 |Mertox 0O6paTHOTO pacIpOCTPAHEHHS OIIUOKH 4 2 2 0
5 CroumocTHas GyHKIMS Ha OCHOBE MEPEKPECTHOMN ) ) 0 0
PHTPOIHNU
6 |[lepeoOydeHue u perynspusanus 6 4 2 0
7  |@ykmous Softmax 2 2 0 0
8  |CBepTOUHBIE HEHPOHHBIE CETH 6 4 2 0
9  |PexyppeHTHbIE HEHPOHHBIE CETH 6 4 2 0
10  |Mcropus pa3BUTHS HEHPOHHBIX CETEH 4 4 0 0
5.1. Jlekuuu
Ne Ne Kox-
nexuumlpasziena HanmeHoBaHMe MM KpaTKO€ COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
bronornyeckuil HEMpOH 4esI0Be4eCKOro Mo3ra. IIoHsATHe HCKYCCTBEHHOTO
1 1 |HeiipoHa M MCKYyCCTBEHHOU HeiipoHHOM ceTu. Cepbl NpUMEHEHUS UCKYCCTBEHHBIX | 2
HEUPOHHBIX CETEH




Monens Heiipona Mak-Kamnoka—IIurca. [lepcentpon. ['myOokast HelipoHHas CETh
MIPSIMOTO PacIpOCTpaHEHUs. BeruucnurenbHass MOIHOCTh EPCENTPOHA.

Bo3MoxkHOCTh 00yueHust HelipoHHOM ceTtu. TpyaHocTH ¢ 00yueHuem
nepcenTpoHHbIX ceTeid. CUrMouaanbHbI HEUpOH (curmonn). Monenb oOydeHus
HelipoHHOM ceTu. OOyyaroniast 1 TecToBble BEIOOpKH. DYHKIUS MOTEPD
(croumocTtHas ¢pynkuus). CperHekBaapaTnieckas omunoOka. 3ajja4a pacrno3HaBaHus
pykonucHbIX 1u¢p. baza nanupix MNIST. OGy4yeHnne HelipOHHOM ceTH METOIOM
rpaJueHTHOrO ciycka. Ilepexon k BEKTOpHBIM onepanusM. AIropuTM
CTOXaCTHYECKOTO IPaJJEHTHOIO CITyCKa.

MeTon 00paTHOTO pacpocTpaHeHust OMOKU. DYHKIUS TOTEPh Ha OCHOBE
nepekpecTHol SHTponuu. opMyIibl 00paTHOTO PACIIPOCTPAHEHUS OLTUOKH IS
CIy4asi IEPEKPECTHON SHTPOIUH.

DyHKIUS TTOTEPh HA OCHOBE NMEPEKPECTHON SHTPONTUH. POpMYIIBl 00paTHOTO
pacrpoCTpaHeHUs OIIUOKY JUIsl CiIydast IEPEKPECTHON SHTPOIHH.

[TepeobOyuenne. Bammnannonnas Beroopka. Perynspuzanus L1 u L2.
[TpopexuBanue (dropout). MlckyccTBeHHOE yBenHUeHHE 00yJaromiel BEIOOPKU
(ayrMeHTanus JaHHBIX). TEXHUKH, YITydIIaronue o0yuyeHne HeHPOHHBIX CETEH.
Wunnyanu3anys BECOB U CMEIICHUH Ha OCHOBE HOPMAJIBHOTO PacIIpeIeIICHUs.
YMEHbIIIEHHE CKOPOCTH 00y4YeHHs. [ paIueHTHBIN CITyCK Ha OCHOBE UMITYJIbCA.
AJTOPUTMBI € aIalTUBHOM ckopocThio o0yuenusi: AdaGrad, RMSProp, Adam.
ReLU u npyrue ansrepHaTUBHBIE (YHKITUN aKTUBAIIHH.

HetipoHHas ceTh ¢ pacmipenerneHueM BepoaTHocTel. Mcnonp3oBanne QyHKIMHA
softmax B kauyecTBe QYHKIIMH aKTUBAIIUU BBIXOAHOTO CIIOSL.

Caeprounblie Heiipornbie ceTr (CHC). Cnou cBepTku u mynunra. [Toctpoenue
KapT npu3HakoB. fAnpo cBeptku. Max-nynunr u L2-nynunar. CHC nns
pacnio3HaBanus pykonucHbIX udp. [Ipeumymecrsa CHC. [ToTennnansHbie
mpoOiemsl, cBsa3anHble ¢ ucnoiab3oBanuem CHC. Chepsr npumenenust CHC.
HeiipoOuonornyeckue OCHOBaHUSI CBEPTOUHBIX CETEH.

Pexyppentnsie Hetiporasie cetn (PHC). JIBynanpasnennsie PHC. I'my6okue PHC.
Bentunsusie PHC. Cetu nonroit kparkocpounoii namsatu (LSTM). BenTuibHbIi
pexyppeHTHbII Moaynb (GRU). ABTOKOAUPOBIIUKH
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Vctopust HEHPOHHBIX CeTel U TITyOOKOTO 00yJeHHSI.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

Ne
3aHATHA

No

paszena

HanmenoBanue unmm KpaTKO€ COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

HanmcaTh KOMITBIOTEPHYIO ITporpammy Ha si3bike Python 3 co3nmatomryro u
00y4arolyt0 HEHPOHHYIO CETh AJIsl PACIIO3HABAHUsI PYKOIUCHBIX UMD C
MCTIOJIb30BaHMEM METO/Ia TPAIMEHTHOTO cIycKa 1 0a3bl JanHbIX MNIST.

CocraBuTh MUHHU-0TYET/ 3cce Ha TeMy «KadecTBo pacrno3HaBaHUs U CKOPOCTh
00ydeHHst HEUpOHHOU ceT». JJIsi 3TOT0 mocTapaTech OTBETUTH HA CIEAYIOIIHE
Bonpockl: 1) Kakue, Ha Bam B3I, napaMeTpsl IPUMEHSIEMOI0 METO/1A
00ydeHHUsI, BIUSAIOT Ha Ka4e€CTBO 00ydeHHsI HEUpOHHOM ceTu? Onuimmre
[peAnoIaraeMblidi XapakTep BIUAHUS. 2) Bauser a1 Tonojsorusi CeTH Ha Kaye€CTBO
ee oOyueHus? OnuimuTe MpeArnoIaraeMblid XxapakTep BIusaus. cmomnb3yst
HAITMCaHHYIO paHee MPOorpaMMy JJIs PacTiO3HaBaHUS PYKOIUCHBIX UG, CO3MaiTe
1 00y4HNTE HECKOJIBKO HEMPOHHBIX ceTel. Co3/1aBaeMble CETH JTOKHBI HIMETh
pa3Hyo TOmoJoruto. J{Jis Kax a0l ceTH MonbITalTeCh TOA00PATh ONTUMATHHBIE
apaMmeTpsl ISl 3aIycKa MpoLeaypbl 00y4YeHHs] METOJIOM IPaJUeHTHOTO CITyCKa.

Hanucars koMIblOTEpHYIO nporpamMmy Ha sizbike Python 3 co3maromiyro u
00y4aroIy10 HEHPOHHYIO CETh JJISl PACIIO3HABAHUS PYKOITUCHBIX UG C
MCIIOJIb30BaHMEM METOJ1a TPAJAMEHTHOTIO CITyCKa M CTOMMOCTHOM (DyHKIIMU Ha




OCHOBE NEPEKPECTHON SHTPOIIHH.
4 6 |[IpumeHeHue cnienanIu3upOBaHHBIX OnbIMOoTEK. Keras 2
5 8  |[IpumeneHue cnenuann3npoBaHHbIX Oubanorek. TensorFlow u Keras 2
6 9  |bubnuotexu g rmybokoro ooydenus: PyTorch 2
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonuenne CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Koz-
TTonsun CPC pasnenoB, raB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc 4acoB
[IpakTHKyM 110 JINHEWHOU U TEH30PHOU
anreope : yueoHOe mocobue / O. H.
M3yueHue JOMOTHUTEIBHOIO MaTepHraa 1no Kasaxosa, T. A. @ommna, C. B.
OCHOBaM JUHEHHOI aNreBpbL. XaputoHosa, A. P. PyctanoB. — OpenoOypr : 50
oIy, 2017. — 117 ¢. — Texkcer :
AIIEKTPOHHBIH // JIaHb : 2IEKTPOHHO-
OoubnuoTeyHas cucremMa.
buznu, /[. Python. Kuaura penentos / 1.
buznu, b. K. JI)xoHc ; nepeBon ¢
3ydyeHue JOMOJHUTENIBHOIO MaTepuaia no |[annmiickoro b. B. YBapoBa. — Mockaa : 2
[IpOrpaMMUPOBaHHUIO Ha si3bike Python. JIMK Ilpecc, 2019. — 646 c. — ISBN 978-
5-97060-751-0. — TekcT : 31eKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OMOMHOTEYHAS CUCTEMA.
MoroToBKa K SK3aMEHY OcHoBHas nuTeparypa. JJonomnureapHas 13,5
uTepaTypa

6. @oH/1 OLIEHOYHBIX CPEICTB /JIf NMPOBEAeHHUsI TEKYIIer0o KOHTPOJIA yCIeBaeMOCTH,

NMPOMEKYTOUHOM aTTeCTANNH

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHON MPOrPaMMbI OCYIIIECTBIISICTCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITENIHLHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

Haszpanmue Y-
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO[Bec [Mopsnox HaunceHus: 6aIIoB
KM |mectp| koHTpOs MEDOLPHSTIS Oamn eTcs B
pomp A
TecT cogepkut Tpu 3ananust. Kaxplii
MPaBUJIILHBIN OTBET OlleHUBaeTCs 1 Gaiom.
[IponomxuTenbHOCTh TecTUpOBaHUs 30 MUH.
. 3 Gaiia: JaHbI BEpHbIE OTBETHI HA BCE
Texyuui
1 1 Tecr 1 1 3 |[Bompocsl TecTa. DK3aMeH
KOHTPOJIb
2 Oasa: JaHbl BEpHBIE OTBETHI HAa 2 BOIIpoOCca
TECTA.
1 Gamn: maH BepHBIN OTBET HAa 1 Bompoc TecTa.
0 GayToB: BEPHBIE OTBETHI OTCYTCTBYIOT




Texymmii
KOHTPOJIb

Tect 2

Tect conepkut Tpu 3a1anus. Kax b
MMPaBUJIBLHBIN OTBET OIleHWBaeTcs 1 Gaiom.
[IponomxnuTenbHOCTh TecTUpOBaHUS 30 MUH.
3 Gana: JaHbI BEpHbIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oana: JaHbl BEpHBIE OTBETHI Ha 2 BOIIpoca
TECTA.

1 Gamn: maH BEepHBIN OTBET Ha 1 Bompoc TecTa.
0 6ajI0B: BEPHBIE OTBETHI OTCYTCTBYIOT

OK3aMCH|

Texyuui
KOHTPOJIb

Tect 3

Tect conepxut Tpu 3ananus. Kaxpiii
[IpaBWJIbHBII OTBET OLleHUBaeTCs 1 Gayiom.
[IponomxnuTenbHOCTh TecTUpOBaHUS 30 MUH.
3 Gana: JaHbI 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|

Texyuui
KOHTPOJIb

Tect 4

Tect conepxut Tpu 3ananus. Kaxpiii
[IpaBWJIbHBII OTBET OLleHUBaeTCs 1 GayoM.
[IponomxuTenbHOCTh TecTHpoBaHus 30 MuH.
3 Gana: JaHbI BEpPHbIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEpHbIE OTBETHI HA 2 BOIIpOCa
TecTa.

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

OK3aMCH|

Texyuui
KOHTPOJIb

[IpakTnueckas
pabora 1

4 Gajuta: OJHOCTBIO BBIIIOJHEHO
MPAKTUYECKOE 3aJ]aHKe, JaHbl IPABUIILHBIC
OTBEThI Ha KOHTPOJIbHBIC BOIIPOCHI.

3 OaJ1a: HATMYKE HE3HAYMTEIbHBIX OLMINOOK,
THO0 HAJIMYHUE CYIIECTBEHHOM OITUOKH,
VCTIPABIICHHOM CTYJICHTOM K CIIEIYIOIIeMY
3aHATHIO.

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

1 Gajn: yacTUYHO BBINOJHEHHOE 3aJaHue, B
KOTOPOM MPHUCYTCTBYIOT CYIIECTBEHHBIC
OITMOKH, HE UCTIPABIICHHBIC CTYIEHTOM K
CIIEIYIOIIEMY 3aHATHIO.

0 GamnnoB: 3aaHNe HE BBIIOJIHEHO

OK3aMCH|

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 2

4 6aJIJIaZ ITIOJIHOCTBHHO BBITIOJIHEHO
MPaKTHYECKOE 3aJ]aHKe, JaHbl IPABHIIbLHBIC
OTBCTHI HA KOHTpOJILHLIe BOHpOCLI.

3 Oaja: Haau4yre HEe3HAYUTEIbHEIX OIIHOOK,
MO0 HAIMYUE CYIIECTBEHHON OITOKH,
VCIIPABIICHHOM CTYJICHTOM K CJICIYIONIEMY
3aHATUIO.

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

1 OamI: YaCTHYHO BBIIOJHEHHOE 3aJJaHUE, B

KOTOPOM IIPUCYTCTBYIOT CYIIECTBEHHbIE

OK3aMCH|




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

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 3

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|

Texymumii
KOHTPOJIb

[IpakTnueckas
pabora 4

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 Gann: 4acTUYHO BBHIMIOTHEHHOE 3aJ]aHKe, B
KOTOPOM MPHUCYTCTBYIOT CYIIECTBEHHBIC
OIIMOKH, HE UCTIPABIEHHBIE CTYIEHTOM K
CIIeIYFOIIEMY 3aHSITHIO.

0 GamnoB: 3a7jaHKeE HE BHITIOJTHEHO

OK3aMCH

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 5

4 Gasuta: OJHOCTBIO BBIIIOJHEHO
MPAKTHUYECKOE 3a]aHKe, JaHbl IPABUIILHBIC
OTBETHI Ha KOHTPOJIbHBIC BOIIPOCHI.

3 OaJu1a: HATMYKE HE3HAYMTEIbHBIX OLINOOK,
THO0 HAJIMYHUE CYIIECTBEHHOM OITUOKH,
VCTIPABIICHHOM CTYJICHTOM K CIIEIYIOIIEMY
3aHATHIO.

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

1 6an: yacTUYHO BBINOJHEHHOE 3aJaHue, B
KOTOPOM IMPHUCYTCTBYIOT CYIIECTBEHHBIC
OIMOKH, HE UCTIPABIICHHBIC CTYIEHTOM K
CIIEYIOIIEMY 3aHATHIO.

0 GamnnoB: 3aaHNe HE BBIIOJIHEHO

OK3aMCH|
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Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 6

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

3 Oajia: Haau4yre HEe3HAYUTEIbHEIX OIIHOOK,

60 HAJIMYNE CYIIECTBEHHON ONTNOKH,

OK3aMCH|




S3AHATUIO.

CJIEIYIOIIEMY 3aHSTHIO.

CIIeYIOIIEMY 3aHSATHIO.
0 0aJUIOB: 3aIaHUE HE BBIIIOJIHEHO

VICIIPABJIEHHOM CTYIEHTOM K CIIENYIOLIEMY

2 Oajuia: YaCTMYHO BBITIOJHEHHOE 3aJIaHHUE,
MO0 HATMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT UCITPABUTH CTYACHT K

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

Tect COOCPIKUT 9 PaBHO3HAYHBIX BOIIPOCOB U

[Ipome- Vorosuiii paccuuTaH Ha 45 MuH. J[aeTcs 1BE MOMBITKH.
| 1 KYTOYHAs Tect - 9 |Bropas nombITKa HE 3aBUCUT OT IEPBOIL. DK3aMEH
arTecTanus KonnuecTBo 6a/10B paBHO KOJIHUYECTBY

IIPpaBHUJILHBIX OTBCTOB HA BOIIPOCHI TCCTA.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTaluu

IIpouenypa npoBeaeHus

Kpurepun
OLICHUBAHUs

OK3aMCH

[Ipu oneHMBaHUM PE3YIBTATOB YUEOHOM NEATEIBHOCTH
00yJaromerocs 1o JUCIUIUTMHE HCTIONb3yeTcsl 0aIbHO-
PEHUTHHTOBAs CHCTEMa OIEHUBAHMS PE3yJIbTaTOB yUeOHOM

nesitenbHoCcTH oOydaromuxcs ([Tomoxkenune o BPC yTBepxkneHo
npuka3zoM pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pextopa ot 10.03.2022 . No 25-13/09). Ilpouenypa mpoxoxaeHHs
MIPOMEKYTOYHOM aTTeCTAIlMN OCYLIECTBISETCS COITIACHO
[TonokeHuto 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U
MIPOMEKYTOYHOM arTecTanuu (mpukas pekropa ot 27.02.2024 Ne
33-13/09). Ouenka 3a TUCHMIUIMHY (OpMUpPYETCS HAa OCHOBE
MTOJIYYEHHBIX OLICHOK 332 KOHTPOJIbHO-PEUTHUHIOBBIE MEPOTIPUATHS
TEKYILET0 KOHTPOJIA cleayoummM odpasom: « Otnuuno: Bennunna
peittunra obyyvaromerocs o aucruruinae 85...100 %. ¢ Xoporo:
Bennuuna peiitunra ody4aromierocs mo gucuuruimae 75...84 %. ¢
VYnosneTBoputenbHO: Benmnunna perTiHra 00y4aromierocs mno
muciuminge 60...74 %. « HeynosnetBoputensHo: Bennunna
periTuHTa oOyuatomerocs no gucruruiuae 0...59 %. Ecnu ctyneHT
COIIACEH C OLIEHKOM, MOIYYEHHOM! 10 Pe3yibTaTaM TEKYIIETO
KOHTPOJISI, TO OH MOXKET B JIEHb, ITPEAIIECCTBYOIINAN
IIPOMEXYTOYHON aTTECTALMU JaTh CBOE COIVIACHE B JTMYHOM
kabuHeTe. B ciyuae siIBKU CTy/IeHTa Ha MPOMEKYTOUHYIO
aTTeCTalMIo, JABIIETO CBOE COIVIACHE Ha OLIEHKY B JIMUHOM
KaOMHETe, CTYIEHT UMEET MPaBo MPOUTH MEPONPUATHUS TEKYIIETO
KOHTPOJISI IO JUCHUILIMHE Ha MPOMEKYTOUHON aTTeCTALUU JIst
YIIy4YIIEHHs 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 IEHb €€ MpoBeIcHUs. Eciun
CTYIEHT HE COIJIaCEeH C OLIEHKOM, TO OH UMEET PaBo MPOUTH
KOHTPOJIbHO-PEUTUHTOBBIE MEPONIPUATHSI HA POMEXKYTOUHOM
aTTeCTalNHU JUIsl YIIYUIIEHHs] CBOETO PEUTHHTA B JIEHb €€
npoBeneHus. PuKcanus pe3yabTaToB y4eOHO! AeATEIbHOCTH MO
JVCHHUIIIIMHE TPOBOAMTCS B J€Hb IPOMEXYTOYHON aTTECTAllUK Ha

B cooTBeTCTBUH
cmm. 2.5,2.6
[lonoxxenus




OCHOBC Corjiacusa CTyACHTA, JdHHOTO UM B JINYHOM KabuHeTe. HpI/I
OTCYTCTBHUH COINIACHSA B KypHaJe TUCIUILTNHBI (PUKcalus
PE3YILTATOB IMTPOUCXOAUT MPHU JIMYHOM NPUCYTCTBHUU CTYACHTA.
Ecnu cTyneHT He naji cornacue B IMYHOM KaOWHETE U HE SIBUJICS Ha
MPOMCEIKYTOUHYIO aTTCCTAIUIO — €EMY BBICTABJISICTCA KHCSABKA.
[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
ClIyyae OLIeHKA 33 JUCHUIUIMHY PACCUUTHIBAETCS HA OCHOBE
MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHTOBbIE MEPOTIPUSTHS
TEKYILEro KOHTPOJISI U IIPOMEKYTOUYHOM aTTeCTaLUN.

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHus

10

[1K-3

3HaeT: MaTeMaTHUECKYIO MOJIETh HEHPOHA, TEXHOJIOTUU CO3IaHuUs
HCKYCCTBCHHBIX HeﬁpOHHBIX CeTeﬁ, MCTOAbI OIITUMHU3AIIUH,
peryisipu3alii 1 HOpMaIH3alluy ITapaMeTpOB HEHPOHHOM CETH U
mpoiiecca ee 00yueHus

[1K-3

'YMeeT: oCyIIecTBIATh (hopMalIn3aluIo 33/1a4, IIOCTPOCHHE
MaTeMaTU4eCKOM MOJIeNd, TOATOTOBKY 0Oydaroliero Habopa JaHHbIX,
noA00p TOMOJIOTHUHU U CO3/1aHUE UCKYCCTBEHHON HEMPOHHOMU CeTH B
COOTBETCTBHH C IIOCTABICHHO 3aadei

[1K-3

MMeeT npakTUYeCKUi OMbIT: (OPMYIUPOBAHUS U PELLICHUS 3a7a4 B
00JIaCTH MAIIMHHOTO O0YyYeHUsI ¢ UCTIOJIb30BaHUEM HEHpOCETEBOro
noaxona

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE O0ecredeHUe TUCHUIIIMHBI

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

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apyOedicHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
He npenycmorpensl

2) MemoouuecKkue YKasaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

SN

MeTtoauueckue yka3aHus K pakTu4eckoit padore 1
MeTtoanueckue yKa3aHus K IpaKkTUYeckoit padore 3
MeTtoandeckue yka3aHus K pakTudeckoit padore 4
MeTtoauveckue yka3aHus K IpakTUYECKoi pabote 2
MeTtoauueckue yka3aHus K IPaKTUYECKOM pabote 6
Meronuueckue ykazaHus K IPaKTHUECKOU padoTe 5

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaunmenoBanne
No Bun peeypeas | bubnunorpaduueckoe onrcanue
JTUTEPaTyPHI AIIEKTPOHHOMN
dbopme
SEC [latTepcon, J1. [mybokoe oOydeHne ¢ TOUKH 3peHus IPaKTHKa /
1 OcHoBHas B — 1. [TarTepcon, A. I'mbcon. — Mockaa : JIMK Ilpecc, 2018. —
nTeparypa ams 418 c. — ISBN 978-5-97060-481-6.
https://e.lanbook.com/book/116122
Koanpo, JI. I1. ITocTpoeHue cucreM MammmHHOTO 00y4YeHus: Ha
ObC si3pike Python / JI. I1. Koanwo, B. Puvapr ; mepeBon ¢
OcHoOBHas .
2 | mTeparypa U31aTCIILCTBA anruiickoro A. A. CiuakuH. — 2-¢ u3a. — Mocksa : JIMK
Jlanb [Ipecc, 2016. — 302 c. — ISBN 978-5-97060-330-7.
https://e.lanbook.com/book/82818
['yademnnoy, 5. [mybokoe obyuenue / . I'yndennoy, U.
OcHOBHAS 9bC benxuno, A. KypBusuib ; nepeBoa ¢ aHuiickoro A. A.
3 teparypa N30aTeIILCTBA Cnunkuna. — 2-e u3n. — Mocksa : [IMK Ilpecc, 2018. — 652
Jlanb c. — ISBN 978-5-97060-618-6.
https://e.lanbook.com/book/107901
AnToHUO, []. bubnmnoreka Keras — ”HCTpyMeHT TTyOOKOTO
3BC oOyuenusi. Peanusaiys HEUPOHHBIX CETEN C TOMOIIBIO
JlonoJIHUTEIbHAS o6ubmotex Theano u TensorFlow / [I. Auronuo, I1. Cymxur ;
4 N30aTelILCTBA o
nuTeparypa Tams nepeBol ¢ anmuiickoro A. A. Cnunkud. — Mocksa : JIMK
[Ipecc, 2018. — 294 c. — ISBN 978-5-97060-573-8.
https://e.lanbook.com/book/111438
3BC JIxoHc, M. T. IIporpaMmMupoBaHue UCKyCCTBEHHOIO UHTEILIEKTa
5 JlomonHuTeapHas 3naTeNbCTBa B puioxkeHusx / M. T. Jlrxorc. — Mocksa : JIMK Ilpecc, 2011.
UTEpaTypa ams — 312 ¢. — ISBN 978-5-94074-746-8.
https://e.lanbook.com/book/1244
SEC [[pakTUKyM 110 JTMHEHHOM U TEH30pHOM anredpe : yueOHoe
6 JlonmonHuTeIbHAS M3aTebCTRa nocobue / O. H. KazakoBa, T. A. ®omuna, C. B. XaputoHona, A.
nTeparypa o P. PyctanoB. — Openoypr : OI'Y, 2017. — 117 c.
https://e.lanbook.com/book/110639

HepequL HCIIOJIB3YEMOI'O IMTPOIpaMMHOIO oOecCIIeueHHs:

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

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bupn 3anstuit ayz_[ MPeIyCTaHOBJICHHOE MTPOrpaMMHOE 0OecTieueHue, NCTIONb3yeMOe JIJIs
Pa3JIMYHBIX BUJIOB 3aHATUN
274
Jlexuun 3) [IpoeKTOp, KOMIIBIOTED
IIpakTyeckue 110 |KommbroTepHBbIi Ki1acc




3aHATUSA U CCMUHAPBI

(3r)

OK3aMeH
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