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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: 0OCHOBBI pabOThI U NOCTPOEHUS MOZIENIEH
MCKYCCTBEHHBIX HEHPOHHBIX ceTeil ; 0a30BbIe
MOJXOBI K MOMCKY U NOATOTOBKE JNAHHBIX AJIS
MOJIEJIEH UCKYCCTBEHHBIX HEMPOHHBIX CETEeH
YMeeT: IPUMEHATh COBPEMEHHBIE

I1K-6 CriocoGen co3iaBaTh U MONACPKUBATh  [MHCTPYMEHTAIBHBIE CPEICTBA U CUCTEMBI
CHCTEMBbI UCKYCCTBEHHOI'O MHTEJUIEKTa HA OCHOBE [IPOrpaMMHUPOBAHUS 7S pa3pabOTKU MozeseH

HEHUPOCETEBBIX MOJEIIEN U METOIOB MAIIMHHOTO 00yUYEHHS; TPUMEHSATH COBPEMEHHbBIE

WHCTPYMEHTAJIBHBIE CPEICTBA U CUCTEMBI
POTrPaMMHUPOBAHUS [T Pa3pabOTKU MOJeIen
MAallIMHHOTO 00YYEeHHUS;
lMeeT npakTUYECKUI ONBIT: pa3padOTKU U
00ydeHHsI MOJICJICH HEUPOHHBIX CEeTeH

3. Mecro nucuunimnubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH, [lepedeHs MOCIETYIOMMX AUCITUTUTNH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT
Her He npenycmorpenst

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

OO0mas TpyA0eMKOCTh JUCHUILIUHBI cOCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOUN

paboThl

Pacnpez[eneHI/Ie o ceMeCcTpam

N Bcero B Hacax
Brn yueOroi padorer 4acoB Homep cemectpa
7
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmus: 64 64
Jlexumu (JI) 32 32
[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
ayuTOpHbIX 3aHsaTHi (I13) 32 32
JlaGoparopHbie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 69,5 69,5
N3yueHne qONOIHUTENBHOIO MaTepuara 1o 29 29
MpOrpaMMHUPOBAaHUIO Ha si3bIke Python.
W3ydeHne nOMOIHUTENIBHOTO MaTeprasa o OCHOBaM 29 29
JTUHEHHOM areOphl.
[TonroroBka K 3K3aMeHy 11,5 11.5
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 |O0ydeHue HEHPOHHOU CETH 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 8 4 4 0
7  |@ykmous Softmax 2 2 0 0
8  |CBepTOUHBIE HEHPOHHBIE CETH 12 4 8 0
9  |PexyppeHTHbIE HEHPOHHBIE CETH 14 4 10 0
10 |OGyueHue ¢ MOIKpeIUICHUEM 2 2 0 0
11 |Mcropust pa3BUTHS HEHPOHHBIX CETEN 2 2 0 0
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasena HaumeHoBaHue uinm KpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATHUS BO
4acoB
| 1 bronorn4eckuil HEMpOH 4esI0Be4eCKOro Mo3ra. I1oHsATHEe HCKYCCTBEHHOTO ’
HEWpoHa M UCKYCCTBEHHOU HelpoHHOM ceTu. Cdhepbl IPUMEHEHHUs HCKYCCTBEHHBIX




HEHPOHHBIX CETEN

Mopnens Heiipona Mak-Kannoka—IlIutca. Ilepcentpon. ['myGokas HeifipoHHas ceTb
MIPSIMOTO PaclpOCTpaHEHUs. BeraucnuTenbHass MOIHOCTh EPCENTPOHA.

Bo3MoxHOCTh 00yueHHs HelipoHHOM ceTtu. TpynHocTH ¢ 00yueHnem
nepcenTpoHHbIX ceTeid. CUrMonanbHbIl HEWPOH (curmon). Monenb oOydeHus
HelipoHHOM ceTu. OOyyaromiast 1 TeCTOBbIEe BEIOOpKH. DYHKIUS OTEPD
(croumocTtHas ¢pyHkuus). CpeHeKBapaTnyeckas omunoOKa. 3ajjaqa pacrno3HaBaHus
pykonucHbIX 1nGp. baza nanupix MNIST. OOGy4yeHne HelipOHHOM ceTH METOIOM
rpaJUeHTHOTO cIrycka. [lepexon kK BEKTOpPHBIM onepanusM. AJIropuTM
CTOXaCTHYECKOTO IPaJEHTHOrO CITyCKa.

MeTon 00paTHOTO pacrpocTpaHeHus OOk, DYHKIMS IOTEPh HA OCHOBE
nepekpecTHoi sHTponuu. PopMyIbl 00paTHOTO PaCHPOCTPAHEHUS OLIUOKH IS
CIIy4asi IEPEKPECTHON IHTPOIUH.

@DyHKIUS TOTEPh HA OCHOBE NMEPEKPECTHON SHTpONTUH. POpMyIIbl 00paTHOTO
pacrpoCTpaHEHUs OIIMOKY JUIsl CiIydasi IEPEKPECTHON SHTPOIHH.

[lepeobyuenue. Banunannonnas Beioopka. Perymspuzanus L1 u L2.
[TpopexuBanue (dropout). MckyccTBeHHOE yBenrueHHEe 00yJaromiel BEIOOPKU
(ayrmeHTanus 1aHHBIX). TeXHUKH, yIydlIalonpe o0yueHne HeHpOHHBIX CeTEeN.
MHuunuanu3anysi BECOB U CMEIIECHUH HA OCHOBE HOPMAJIBHOTO PacIpeeIICHNUS.
'YMEHbIIIEHHE CKOPOCTH 00ydeHus. [ paJueHTHBII CIyCK Ha OCHOBE UMITYJIbCA.
AJNTOPUTMBI € aIlaTUBHOM ckopocThio o0yuenusi: AdaGrad, RMSProp, Adam.
ReLU u npyrue anprepHaTUBHbIE GYHKIIMH aKTHBALIUU.

HetipoHHas ceTh ¢ pacnupenerneHueM BepoaTHocTel. Mcnonp3oBanne GyHKIMH
softmax B kadyecTBe (YHKIIMH aKTUBALIUU BBIXOAHOTO CIIOSL.

Caeprounbie HeliponHble cetr (CHC). Cnou cBeptku u mynuara. [loctpoenne
KapT npu3HakoB. fAnpo cBepTku. Max-nynunr u L2-nynunar. CHC nns
pacro3HaBaHus pykonmucHBIX Udp. [Ipenmymecta CHC. [ToTeHmanbHbIe
mpoOieMsl, cBsi3aHHbIe ¢ ucnonb3oBanueM CHC. Chepor npumenernst CHC.
HeiipoOuonoruueckie OCHOBaHHs CBEPTOYHBIX CETEH.

Pexyppentnsie Hetipornsie cetu (PHC). JIpynanpasnennsie PHC. I'my6okue PHC.
Bentunsasle PHC. Cetu nonroii kparkocpounoit namsati (LSTM). Bentunbhsiii
pekyppenTHbiii Monyab (GRU). ABTOKOAMPOBIIUKH

10

10

OOyuenue ¢ mogkperieHueM. [ToHsTHS areHTa, cpesibl, COCTOSHHUSI, IEUCTBUH U
Harpajel. Ctpaterus, GyHkuus neHHocTH coctostaus (Value function) u GpyHKIms
kadecTBa aeicTBus (Q-function). OnTuMu3anus CTpaTeruy ¢ MOMOIIbIO
MaKCUMHU3aLUU (QYHKIMHA IEHHOCTH U KauecTBa. Q-o0yuenue. [mybokoe oOyueHue
¢ monkperienneM. Q-Networks, Actor-critic.

11
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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.

HanucaTth KOMITBIOTEpHYIO ITporpammy Ha si3bike Python 3 coznpatomryto u
00y4aronyro HeHPOHHYIO CeTh JIsl pacIIO3HaBaHMsI PYKOIUCHBIX LUP C

MCTIOJIb30BaHMEM METO/1a TPAIMEHTHOTO CIIyCKa M CTOMMOCTHOM (DyHKIIMU Ha
OCHOBE MEPEKPECTHON SHTPOIIHH.

[IpumeHeHne cnenuanu3upoBaHHbIX Onbauorek. Keras.

[Tpumenenne crienuann3upoBanHbix Oubnorek. TensorFlow u Keras

Pemenue MPUKJIIAAHBIX 3aa9 KOMIIBIOTCPHOT'O 3pCHUA

Penienue MPUKJIIAAHBIX 3aa4 C IOMOIIBIO PCKYPPCHTHLIX HCﬁpOHHBIX ceTent
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bubnuoreku 1t mmy6okoro ooyuenus: PyTorch
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5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

TTonsun CPC

Cnucoxk nureparypsl (¢ yKazaHUEM
pa3zienos, IaB, CTpaHULl) / CChIJIKA Ha

peCcypc

CemecTtp

Koi-
BO
JacoB

3ydueHne JOMOHUTENBHOTO MaTepHaa 1o
[MpOrpaMMUPOBAHUIO Ha si3bIke Python.

buznu, J[. Python. Kaura penienitos / 1.
buznu, b. K. JI)xoHc ; nmepeBox ¢
anmmiickoro b. B. YBapoBa. — Mockaa :
JIMK Ilpecc, 2019. — 646 c. — ISBN 978-
5-97060-751-0. — TekcT : AMEeKTPOHHBIH //
JlaHb : 21eKTPOHHO-OMONMMOTEYHAs CHCTEMA.

29

M3y4eHne JOMOIHUTENBHOIO MaTepHUala o
OCHOBaM JIMHEHHOU anreOphl.

[[pakTUKyM 1O JUHEWUHOW U TEH30PHOH
anreOpe : yuebHoe nocobue / O. H.
Kazaxosa, T. A. ®omuna, C. B.
Xaputonosa, A. P. PycranoB. — OpeHOypr :
Ory,2017.— 117 ¢c. — Tekcr :
HIEKTPOHHBIH // JIaHb : JEKTPOHHO-
OoubnuoTeyHas cucremMa.

29

[lonroroBka K 3K3aMeHy

OcHoBHast nuTepatypa. JlononHuTenbHast
nTeparypa

11,5

6. ®oH1 OLIECHOYHBIX CPEICTB JJIf MPOBEACHUS TEKYNIero KOHTPOJIA yCIIeBaeMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTHUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITENHHOCTH 00yYarOIIUXCSl.

6.1. Kontpoabubie meponpusitust (KM)

Hazpanmne
Ne | Ce- Bun
KOHTPOJILHOTO|[Bec
KM|mecTp| KOHTpOJs
MEpOTIPUSITHS

Makc.

[Mopsimox HauMcleHus: 6aIOB
Oain

Yuu-
THIBA-
eTCcs B
ITA




Texymmii
KOHTPOJIb

Tect 1

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 2

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 3

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|

Texynui
KOHTPOJIb

Tect 4

Tect copepxut Tpu 3a1anus. Kaxpii
MPaBUJILHBIN OTBET OLleHMBaeTcs 1 Garmiom.
[IponomxuTenbHOCTH TecTUpOBaHUS 30 MUH.
3 Gania: JaHbI BEpPHbIE OTBETHI HA BCE
BOIPOCHI TECTA.

2 Oajuta: JaHbl BEPHbIE OTBETHI HA 2 BOIIpOCa
TecTa.

1 Ganut: naH BepHBIN OTBET Ha 1 Bompoc TecTa.
0 GamnyoB: BEpPHBIE OTBETHI OTCYTCTBYIOT

OK3aMCH

Texyuui
KOHTPOJIb

[IpakTnueckas
pabora 1

4 Gauta: IOJTHOCTBIO BBITIOJTHEHO
MIPAKTUYECKOE 3aJ]aHKe, JaHbl IPABUIILHBIC
OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

3 OaJ1a: HATMYUE HE3HAYMTEIbHBIX OLINOOK,
MO0 HaTMYUE CYIECTBEHHOM OIIMOKH,
VCIIPABIICHHOM CTYICHTOM K CIEIYIOIIEMY
3aHSATHIO.

2 Oajula: YaCTMYHO BBITIOJHEHHOE 3aJIaHHUE,
MO0 HaTMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT UCITPABUTH CTYACHT K
CJIEIYIOIIEMY 3aHSTHIO.

1 Gamna: yacTUYHO BBINOJHCHHOE 3aJaHUe, B
KOTOPOM TMPUCYTCTBYIOT CYIICCTBEHHBIS
OITMOKY, HE UCTIPABIICHHBIC CTYIEHTOM K
CJIEIYIOIIEMY 3aHSTHIO.

0 GannoB: 3aaHNe HE BBIIOIHEHO

OK3aMCH|

Texymuit
KOHTPOJIb

[IpakTyeckas
pabora 2

4 Gauia: OJIHOCTBIO BBIIOJHEHO
IMPAKTUYCCKOC 3aJaHNC, TaHbI IIPABUJIBHBIC

OTBCTHI HA KOHTPOJILHLIC BOIMPOCHI.

ODK3aMCH




3 OaJ1a: HAJIMYKE HE3HAYMTEIbHBIX OLINOOK,
MO0 HaTMYUE CYIECTBEHHOM OIIMOKH,
VCTIPABIICHHOM CTYICHTOM K CIIEIYIOIIEMY
3aHSATHIO.

2 Oajula: YaCTMYHO BBITIOJHEHHOE 3aJIaHHUE,
MO0 HaTMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT UCITPABUTH CTYACHT K
CJIEIYIOIIEMY 3aHSTHIO.

1 6Gamn: yacTUYHO BBINOJHCHHOE 33aJaHue, B
KOTOPOM TMPUCYTCTBYIOT CYITICCTBEHHBIS
OITMOKY, HE UCTIPABIICHHBIC CTYIEHTOM K
CJIEIYIOIIEMY 3aHSTHIO.

0 GannoB: 3aaHNe HE BBHIIOIHEHO

Texymmii
KOHTPOJIb

[IpakTueckas
pabora 3

4 GaJisa: MOTHOCTHIO BHITTOTHEHO
MPaKTUIECKOE 3a/1aHNe, JaHbI TPABUIIHHBIC
OTBETHl HA KOHTPOJIbHBIE BOTIPOCHI.

3 Oaja: Haau4yre HEe3HAYUTENIbHEIX OIIHOOK,
1100 HaJIMYUe CYIECTBEHHOM OINOKH,
VCTIPABJICHHOW CTYJICHTOM K CJIEAYIOUIEMY
3aHATHIO.

2 Oayia: YaCTUYHO BBHITIOJTHEHHOE 3aJJaHHe,
1100 HaJIMYUe CYIECTBEHHOM OMNOKH,
KOTOPYIO HE CMOT MCTIPaBUTh CTYJCHT K
CJICAYIOLIEMY 3aHSTHIO.

1 Gayn: YaCTHYHO BBITOJTHEHHOE 3a/IaHKe, B
KOTOPOM NMPHUCYTCTBYIOT CYIIIECTBEHHBIE
OImMOKH, HE UCTIPABICHHBIE CTYACHTOM K
CJICAYIOLIEMY 3aHSTHIO.

0 OasIOB: 3aJaHNE HE BBLIIIOJIHEHO

OK3aMCH|

Texymui
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,
MCTIPABIEHHON CTYIEHTOM K CJIeIyIOIIeMY
3aHSATHIO.

2 0ajuia: YaCTUYHO BBITIOJTHEHHOE 3aJJaHueE,
MO0 HATMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT UCIIPABUTh CTYAEHT K
CIIeIYFOIIEMY 3aHSITHIO.

1 Gan: YacTUYHO BHITIOTHEHHOE 33/IJaHUE, B
KOTOPOM MPHUCYTCTBYIOT CYIIECTBEHHBIC
OIIMOKH, HE UCTIPABICHHBIE CTYIEHTOM K
CIIeTYFOIIEMY 3aHSITHIO.

0 GamnoB: 3a7jaHKe HE BHITIOTHEHO

OK3aMCH

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 5

4 0asa: MOJHOCTHIO BBIITOJTHEHO
HpaKTI/ILICCKOC 3aaHuUC, 1aHbI HpaBI/IJIbHI)IG
OTBEThI Ha KOHTPOJIbHBIC BOIIPOCHI.

3 OaJ1a: HATMYKE HE3HAYMTEIbHBIX OLMINOOK,
THO0 HAJIMYHUE CYIIECTBEHHOM OITUOKH,
VCTIPABIICHHOM CTYJICHTOM K CIIEIYIONIEMY
3aHATHUIO.

2 0ajlia: YaCTUYHO BEIITOJIHCHHOE 3aJJaHHE,
THO0 HAJIMYHUE CYIIECTBEHHOMN OITUOKH,
KOTOPYIO HE CMOT MCIIPABUTH CTYICHT K

CIACAYIOIICMY 3aHATHIO.

OK3aMCH|




1 6ayu1: YaCTUYHO BBINOJIHEHHOE 3aJlaHuE, B
KOTOPOM TMPUCYTCTBYIOT CYIIICCTBEHHBIS
OITMOKH, HE UCTIPABIICHHBIC CTYIEHTOM K
CJIEIYIOIIEMY 3aHSTHIO.

0 GannoB: 3aaHNE HE BBHIIOIHEHO

10

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 6

4 GaJisa: MOTHOCTHIO BHITTOTHEHO
MPaKTUIECKOE 3a/1aHNe, JaHbI TPABUIIHHBIC
OTBETHl HA KOHTPOJIbHBIE BOTIPOCHI.

3 Oajia: HaJau4yre HEe3HAYUTENIbHEIX OIIHOOK,
1100 HaJIMYUe CYIECTBEHHOM OMNOKH,
VCTIPABJICHHOW CTYJICHTOM K CIIEAYIOIIEMY
3aHSATHIO.

2 Oayia: YaCTUYHO BBHITIOJTHEHHOE 33JJaHHe,
1100 HaJIMYUe CYIECTBEHHOM OINOKH,
KOTOPYIO HE CMOT MCTIPaBUTh CTYJCHT K
CJICAYIOLIEMY 3aHSTHIO.

1 Gayr: YaCTHYHO BBIMTOJTHEHHOE 3a/IaHKE, B
KOTOPOM MPHUCYTCTBYIOT CYIIIECTBEHHBIE
OImMOKH, HE UCTIPABJICHHBIE CTYACHTOM K
CJICAYIOIIEMY 3aHSTHIO.

0 OasIOB: 3aJaHUE HE BBLITIOJIHEHO

OK3aMCH|
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Texymumii
KOHTPOJIb

[IpakTnueckas
pabora 7

4 Gasa: MOJHOCTHIO BBITTOJTHEHO
MpaKTHYeCKoe 3aJjaHKe, JaHbl PaBUIbHBIC
OTBETHI Ha KOHTPOJILHBIC BOIIPOCHI.

3 Oanna: HaNMYUe HE3HAYUTENBHBIX OIINOOK,
MO0 HATMYUE CYIECTBEHHOM OIIMOKH,
MCTIPABIEHHON CTYIEHTOM K CJEIyIOIIeMY
3aHSATHIO.

2 Oajuia: YaCTUYHO BBITIOJTHEHHOE 3aJJaHueE,
MO0 HaIMYUE CYIECTBEHHOM OIIMOKH,
KOTOPYIO HE CMOT UCIIPABUTh CTYACHT K
CIIeTYFOIIEMY 3aHSITHIO.

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

0 GanoB: 3a7jaHKe HE BHITIOTHEHO

OK3aMCH
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Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 8

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

3 OaJ1a: HATMYKE HE3HAYMTEIbHBIX OLMINOOK,
THO0 HAJIMYHUE CYIIECTBEHHOMN OITUOKH,
VCTIPABIICHHOU 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
OIMOKY, HE UCTIPABIICHHBIC CTYIEHTOM K
CIIEIYIOIIEMY 3aHATHIO.

0 GamnnoB: 3aaHNe HE BBIIOJIHEHO

OK3aMCH|
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ITpome-
KyTOUHAas
arTecTanus

Hroroserit
TECT

TecT cogepkut 9 paBHO3HAUHBIX BOIIPOCOB U
paccuutaH Ha 45 MuH. JlaeTcs 1BE MOMBITKH.

BTopas nonsITKa HE 3aBUCUT OT IIEPBOM.

OK3aMCH




KonnuecTBo 0aJlsIOB paBHO KOJIMYECTBY
[IPaBUJILHBIX OTBETOB HA BOIIPOCHI TECTA.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun

IIPOMEKYTOUHON ITpouenypa nposeneHus
aTTecTaluu

Kpurepuu
OLICHUBAHUs

9K3aM€CH

TeCTI/IpOBaHI/Ie IMPOBOAUTCS B CUCTEMC edu.susu.ru. Tect COACPIKUT

[Ipu oneHMBaHUM PE3YIBTATOB YUEOHOU NEATEIBHOCTU
oOyyaromierocs Mo AUCUUILINHE UCIIONb3yeTCs 0auIbHO-
pPEUTHHTOBAsE CUCTEMA OLIEHUBAHUS PE3yJIbTAaTOB Y4eOHOH
nestensHocTH oOydarommxcs (ITomoxkenne o BPC yTtBepkneHo

MIPOMEKYTOYHOH aTTECTALNHU OCYIIECTBISETCS COTJIACHO
[TonokeHuto 0 TEKyIeM KOHTPOJIC YCIIEBAEMOCTH U
IPOMEXKYTOUHOM arTecTannu (mpukas pekropa ot 27.02.2024 Ne
33-13/09). Ouenka 3a TUCHUTUIMHY (OpMUPYETCS Ha OCHOBE
MOJTYYEHHBIX OIEHOK 32 KOHTPOJIbHO-PEUTHHTOBBIE MEPOTPUSTHS

peiituHra oby4atomierocs no aucuuruimae 85...100 %. « Xopormro:
Benmuuunna peiiTuara 00y4Jaromerocs rmno aucuuruimae 75...84 %. ¢
VYnosnersopurenbHo: Bennunna peiiTiHra o0ydaromerocs 1no
nuctuminae 60...74 %. « HeynoBineTtBoputenbHo: Bennunna
peitunra oOyuatomerocs no gucuuruinge 0...59 %. Ecnu ctynent
COTJIaCeH C OIEHKOMU, MOTYYEeHHON MO pe3ynbTraTaM TeKYIIETo
KOHTPOJIS, TO OH MOXKET B JIEHb, MIPEANICCTBYIOIIHIMA
MIPOMEKYTOYHON aTTecTalluy JaTh CBOE COIIacHe Ha aBTOMAr B
TuYHOM KabuHete. B ciydae siBKM CTy[eHTa Ha TPOMEKYTOUHYIO
aTTecTallnio, JaBIIero CBOE COIVIacHe Ha aBTOMAT B JIMYHOM
KaOuHeTe, CTYACHT UMEET MPaBO MPOUTH MEPOTIPUSIITHS TEKYIIIETO
KOHTPOJIS IO AUCLMITMHE HA MTPOMEKYTOYHON aTTeCTalluu IS
yIy4IlIEHUs CBOETO PEUTHHTA B JICHb €€ npoBeeHusl. CHIKeHne
OLIGHKH B 3TOM CIIy4ae 3ampernieHo. Eciau cTyaeHT He gan cornacus
B JIMYHOM KaOWHETE, TO OH MOXKET COTJIACUTHCS C OI[CHKON JIMIHO
Ha TPOMEKYTOUYHOM aTTecTalluu B IeHb ee poBeaeHus. Eciu
CTY/ICHT HE COITIACEH C OLIEHKOM, TO OH UMEET IPABO IIPOUTH
KOHTPOJbHO-PEHUTHUHIOBBIE MEPOTIPUATHUS HA IPOMEKYTOUHOM
aTTeCTallUU JUIs YIIYUIICHHUsS] CBOETO PEUTHUHTa B JICHb €€
npoBefeHus. Gukcaius pe3ylbTaToB yueOHOH 1eITeIbHOCTH T10
JTUCHHUIITNHE TPOBOAUTCS B JC€Hb IPOMEXKYTOUHON aTTECTAIUU Ha
OCHOBE COTJIacus CTY/IEHTA, IaHHOTO UM B JIMYHOM KabuHeTe. [Ipu
OTCYTCTBHUH COTJIACHS B KypHAJIC TUCIUILTAHBI (DUKCAIIHS
PE3yABTATOB MPOUCXOIUT MPHU JIMYHOM MPUCYTCTBUU CTYICHTA.
Ecnu cTyneHT He aji cornacue B TMYHOM KaOWHETE U HE SIBUJICS Ha
MIPOMEKYTOUHYIO aTTECTAIHIO — EMY BBICTABIISIETCS] «HESIBKAY.
[TpomexxyTouHas arTecTainus IPOBOTUTCS B (OPME TECTHPOBAHMS.

9 BonpocoB. Ha BeimonHeHue tecra gaercs 45 MUHYT. B 3ToM
cllyyae OLEHKa 3a JUCLHUIUIMHY PAaCCUUTHIBAETCS HA OCHOBE

MIOJIYYEHHBIX OLICHOK 332 KOHTPOJIbHO-PEUTHUHIOBBIE MEPONIPUATHS
TEKYIIEro KOHTPOJISL M IPOMEKYTOUHOM aTTECTALUH.

npuka3zoM pexropa ot 24.05.2019 r. Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 r. No 25-13/09). IIponieaypa npoxoxIeHus

TCKYIICTO KOHTPOJIA CIICAYIOIINM 06p8.30MZ e OtnnyHo: Benmmunna

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

6.3. ITacnoprt oHIa OLIEHOYHBIX CPEACTB




KommereHn

Pesynbrarel 00yueHUs

[1K-6

3HAET: OCHOBBI PA0OTHI M MOCTPOSHHUS MOJICNICH NCKYCCTBEHHBIX
HEHPOHHBIX ceTell ; 0a30BBIE MOIXObI K IOUCKY U TIOATOTOBKE
TaHHBIX IS MOJIEJIEN NCKYCCTBEHHBIX HEHPOHHBIX CETEH

_|_
+
_.|_

[1K-6

'YMeeT: NPUMEHITh COBPEMEHHBIE HHCTPYMEHTAIbHBIE CPEACTBA
W CHCTEMBI IIPOTPAMMHUPOBAHUS TSl pa3paO0TKU MOJIENei
MAIlIUHHOTO 06y‘-IeHI/I$I; IPUMEHATE COBPEMCHHBIC HAH A
MHCTPYMEHTAJIbHBIE CPEICTBA U CUCTEMBI TPOTPAMMUPOBAHUS
17151 pa3paboTKKU MOjIeNiel MallTuHHOTO O0YUYeHUS;

[1K-6

MMeeT npakTUYeCKU OMBIT: pa3padOTKU U 00yUYeHHs MOsIeTIei AL
HEHPOHHBIX CETEN

Tumnossie KOHTPOJIBHBIC 3aJaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOAUYeCKOe M HH(POPMaAIHOHHOE 00ecrieyeHne TUCIUIINHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nipenycmorpena

6) OononHumenbHas IUmepamypa:

He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Meronnueckue ykazaHus

I.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
Metonnueckue ykazaHus

I.

JJIeKTPOHHAsA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HanmenoBanue
No Buz peeypeas | bubnuorpaduueckoe onrcanue
JUTEPATYPhI AJIEKTPOHHOMN
dhopme
2;1;;(;22:;1};;1 [Marrepcon, JI. I'my6okoe oOydeHne C TOYKU 3pEHUS MPAKTHKA /
1 JlomonHuTeabHAS cHCTeMa 1. ITartepcon, A. I'mbcon. — Mocksa : JIMK Ilpecc, 2018. —
TUTEpaTypa . 418 c. — ISBN 978-5-97060-481-6.
https://e.lanbook.com/book/116122
Jlanb
NEKTPOHHO- AHTOHMO, []. Bubnnorexa Keras — MHCTpyMeHT ITyOOKOTO
66IOTCHAS oOyuenusi. Peanusanus HEHPOHHBIX CETEH ¢ MOMOIIIBIO
b JlononauTenpHas cHcTeMa oubmuorex Theano u TensorFlow / [I. Aatonmo, I1. Cymxur ;
ureparypa H3aTeNbCTBA nepeBop ¢ anmmickoro A. A. CinakuH. — Mocksa : JIMK
Tans [Ipecc, 2018. — 294 ¢. — ISBN 978-5-97060-573-8.
https://e.lanbook.com/book/111438
3 JlonoiaHUTeNbHAs [DNEeKTPOHHO- Koanbo, JI. I1. [TocTpoenue cucteM MalIMHHOTO O0Oy4€HUs Ha
nuTeparypa OoulnuoTeyHas si3p1ke Python / JI. T1. Koanbo, B. Pudapr ; mepeBox ¢




cucrema aHruiickoro A. A. CiiuHkuH. — 2-e u3l. — Mocksa : JIMK
13/1aTeIbCTBA [Ipecc, 2016. — 302 ¢. — ISBN 978-5-97060-330-7.
Jlanb https://e.lanbook.com/book/82818
ICKTPOHHO- [xonc, M. T. IIporpamMmMupoBaHue UCKYCCTBEHHOTO
OnbIMoTeUHAs
4 JlonoHUTENBHAS CHCTEMa uHTeIeKTa B puioxenusx / M. T. J[xonc. — Mocksa : JIMK
nuTeparypa AIATEILCTE [Ipecc, 2011. — 312 c. — ISBN 978-5-94074-746-8.
A https://e.lanbook.com/book/1244
Jlanb
JIEKTPOHHO- N . .
e [IpakTUKyM T10 JIMHEWHOU U TEH30pHOU anredpe : yueOHoe
5 JlonoTHUTE IbHAS cHCTeMaA nocobue / O. H. Kazakosa, T. A. ®omuna, C. B. XaputoHona,
nuTeparypa AIATEILCTE A. P. PycranoB. — Open0Oypr : OI'Y, 2017. — 117 c.
A https://e.lanbook.com/book/110639
Jlanb
DIEKTPOHHO- ['yndennoy, 5. [my6okoe obyuenwue / A. I'yndemnnoy, U.
OcHOBHAS OnbIMoTeYHAs benmkuo, A. KypBuiuib ; mepeBoji ¢ aHIIHICKoTo A. A.
6 TenarvDa cucTeMa CnunkunHa. — 2-¢ u3n. — Mocksa : JIMK Ilpecc, 2018. — 652
Pazmyp msnatenbctea  [c. — ISBN 978-5-97060-618-6.
Jlanb https://e.lanbook.com/book/107901
Carron, P. C. O0yueHune ¢ moKperyieHueM: BBEACHHE :
JJEKTPOHHO- pykoBoacTBo / P. C. Carron, 2. 1. bapro ; nepeBoj ¢
OCHOBHAS OubIMoTeUHas anruiickoro A. A. CnuakuHa. — Mocksa : JIMK Ilpecc, 2020.
7 cucreMa — 552 ¢. — ISBN 978-5-97060-097-9. — Tekcr :
nmuTepaTypa o .
M3/1aTeIhCTBA DIIEKTPOHHBIN // JlaHb : 3IeKTPOHHO-OMONIHOTEYHAs cCCTeMa. —
Jlanb URL: https://e.lanbook.com/book/179453 (nara oOpareHus:
26.10.2022). — Pexkxum mocTyna: A1 aBTOPH3. TIOJb30BaTENCH.

[TepeyeHb UCMOIB3yEMOrO MPOrPAMMHOTO O0ECTICUCHHUS:

1. Microsoft-Office(6eccpouno)
2. -JUST AI Conversational Platform Ultimate (Developer)(6eccpouno)
3. -Python(6eccpouno)

[lepedenb ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPaBOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTTHHbI

OcHoBHOE 000py/IOBaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,
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