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1. llesu u 3212494 AU CIUILIHHBI

Lenbio AUCUUIUINHBI SBIIsIETCs (opMHUpoBaHUE 0a30BBIX MPEACTABICHUN, 3HAHUH U
YMEHHUI B 00J1aCTH MAIIMHHOTO OOYyYEHHUS U MHTEIUICKTYalbHON 00paOOTKH TaHHBIX.
OcHOBHBIE 337]a4U AUCLUIUIMHBI: 03HAKOMHUTH CTYJIEHTa C OCHOBHBIMH IMOHATHUAMHU
MaIIMHHOTO 00Yy4€HMsl, 1aTh ONMcaHue 0A30BbIX AITOPUTMOB MAIIMHHOTO O0yUYEeHUs,
MOKa3aTh COCOOBI IPEIBAPUTENBHON 00paOOTKHU JAHHBIX, 1aTh TOHUMAaHUS padOThI
Pa3IMYHBIX TUIIOB UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Kparkoe cogepkaHue TUCHMIIIMHBI

N3noxxenne Hanboiee BaKHBIX MOHSATHHN, OTPEACIICHAA U aJITOPUTMOB MAIIIMHHOTO
oOyueHus. B Kypc BXOIST CIEAyIONIUE pa3aesibl: OCHOBBI MAITUHHOTO 00yUYeHUS, TITyOOKOe
oOydeHue B 3a/1auax KOMIBIOTEPHOTO 3peHMs, TITy0OoKoe 00yueHHe B 3a/1a4ax 00paboTKu
€CTECTBEHHOTO SI3bIKa, TEHEPATUBHOE ITyOOKOE 00yUCHHE.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsble pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OII BO (kommieTeH1IN) 00y4YeHHUs 10 AUCITUTUTHHE

3HAET: COBPEMEHHbIE UHTEIPUPOBAHHBIE CPEIbI
pa3pabOTKU MPOrpaMMHOI0 00ecreueHus Ha S3bIKax
BBICOKOT'O YPOBHS U CHIELIMATIU3UPOBAHHBIE

OIIK-2 CnocobeH NOHUMAaTh NPUHLIUIIBI PA0OTHl  [OMOIMOTEKH HCKYCCTBEHHOT'O MHTEIJICKTA,
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHN M |cHHTakcuc Python

MPOrPaMMHBIX CPEJCTB, B TOM YHUCIIE 'YMeeT: co3naBath U 00ydaTh NIyOOKHe U
OTEYECTBCHHOTO MPOM3BOJICTBA, M UCIIOJIL30BATh UX |CBEPXTOYHBIC HCKYCCTBEHHBIC HEHPOHHBIC CETH HA
NIPY PEIICHUH 3a/1a4 IPOeCCHOHATLHON Python ¢ nprMeHeHNEeM crieIaTH3UPOBAHHBIX
ESITENLHOCTH OnOIHOTEK

MeeT MpakTUYECKUil OTBIT: PEHICHHs 337134 B
00JIACTH MAIIMHHOTO 00yUYEHUS 1 KOMIIBIOTEPHOTO
3peHUs

3. Mecto nucuumiudbl B cTpykrype Ol BO

[Tepeuens npenIecTBYOMUX AUCIUILINH, [TepeueHp MoOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboOT

1.0.11.01 OcHoOBBI IpOrpaMMHUpPOBaHMS,

1.0.06 Undopmaruka,

1.0.11.02 IIporpammupoBaHH€e Ha A3bIKaX BBICOKOTO
YPOBHSI

1.0.11.03 OOBEKTHO-OPUEHTHPOBAHHOE
MporpaMMHUpPOBaHHUE,
1.0.12 OneparimoHHbIE CUCTEMBI

TpeboBaHus K «BXOJHBIMY» 3HAHUSIM, YMEHHSIM, HaBbIKaM CTY/IEHTa, HEOOXOIUMBIM
IPY OCBOCHHUH JAHHOM JMCLMIUIMHBI M IPUOOPETEHHBIM B PE3YJIbTATE OCBOEHUS
IPEALIECTBYOIUX JUCHUTIINH:

Jucuunnnna TpeOoBanus

3HaeT: OCHOBHEIC KOHCTPYKIHH A3bIKa
[MporpaMMHUpOBaHUs BBICOKOI'O YPOBHSA, OCHOBHBIC
KOMITIOHCHTBI COBpeMeHHOﬁ Cpeabl
[mporpaMMHupoOBaHusl, OCHOBHBIC CTPYKTYPbI JaHHBIX

1.0.11.01 OcHOBBI IpOrpaMMHUpPOBaHUS




U alITOPUTMBI KX 00pabOTKH, Cpe/Ibl
MpOrpaMMUPOBAHUS JJI CO3/IaHUS ITPOTPaMM Ha
SI3bIKaX BBICOKOTO YPOBHS, OCHOBHBIE BOBMOKHOCTH
COBPEMEHHOU Cpe/ibl MPOrPAMMHUPOBAHUS YMEET:
[IPOEKTUPOBATH IPOrpaMMy, KOJUPOBATh
pOorpaMMmy, OCYIIECTBISTh TECTUPOBAHUE
[IPOrpPaMMBI, & TAKKE OTJIAXKHUBATh IIPOrPaMMy C
MCIIOJIb30BaHHEM UHCTPYMEHTOB CPEJIbI
IPOrpaMMHUPOBaHUs, pa3padaTbIiBaTh aJrOPUTMBI U
CO03/1aBaTh MPOTpaMMbl Ha OCHOBE KOHLICTIIIUU
CTPYKTYpPHOTO ITPOIpaMMHUPOBAHNUs, yCTaHABINBATh
Cpely MpOorpaMMHUPOBAHHUS, CO3/1aBaTh U OTIAXKHUBATh
[IPOrpaMMBbI B Cpe/ie IPOrpaMMUPOBAHHS,
MPUMEHSATH CPEJICTBA COBPEMEHHOU CPEeIb
IPOrpaMMUPOBAHUs AJIsl CO3/1aHUS U OTJIAJKU
nporpamm MiMeeTr mpakTHYeCKuil OTBIT: PabOTHI ¢
COBPEMEHHOM cpeioil mporpaMMHpOBaHHUS,
MPOEKTUPOBAHHUS U PEUICHHs MPOCTHIX 3a/1a4,
[pa3pabOTKU aITOPUTMOB U CO3JJaHUS IPOTPAMM, a
TaK)K€ UCTOIb30BAHMS BCTPOCHHBIX CTPYKTYP
TTAHHBIX A3bIKa MPOrPAMMHUPOBAHUS BBICOKOTO
YPOBHSI, YCTAHOBKU U MCTIOIb30BAHUS CPEIbI
nporpammupoBanust PyCharm, paGoTsi ¢
PENaKTOPOM U MHCTPYMEHTaMH OTIAJKU CPEIb
pPOrpaMMHUPOBAHUS

1.0.11.02 IIporpammupoBaHue Ha SI3bIKaX BHICOKOTO
YPOBHS

3HaeT: BO3MOKHOCTH COBPEMEHHBIX
MHTETPUPOBAHHBIX MPOTPAMMHBIX CPE/ICTB
pa3pabOTKH MPUKIATHOTO MPOrPAMMHOTO
o0ecredeHus ¢ UCTI0Ib30BAHUEM S3BIKOB BBICOKOTO
YPOBHS1, OCHOBHBIE BO3MOKHOCTH COBPEMEHHBIX
WHTETPUPOBAHHBIX Cpesl pa3paboTKU MPOrpaMMHOTO
oOecrieyeHrs1 Ha A3bIKaX BHICOKOTO YPOBHS,
BO3MOYKHOCTH KOMITUJISITOPOB ¥ KOMITOHOBIITUKOB
1071 pa3JInYHbIE ONePAIlHOHHBIE CUCTEMBI, HAOOPHI
WHCTPYKUUHN JJI1 CACTEMHBIX YTHIIUT
AQBTOMAaTHUYECKON COOPKH MPOTpaMM, METO/IbI
pa3pabOTKH aIrOPUTMOB U IPOrpaMM B paMKax
napagurMbl CTPYKTYPHOTO IIPOTpaMMHUPOBAaHUS Ha
S13bIKE BHICOKOTO YPOBHS; OCHOBHBIE
CUHTaKCUYECKUE KOHCTPYKLINNU SA3bIKA
IPOrpaMMHUPOBAHHUS BEICOKOTO YPOBHS: ONIEpaToOpBl,
BBIpa)KEHUS, OJIOKH, BETBICHHS, IIUKJIbI; METObI
OLICHKH CJIOKHOCTH aJTOPUTMOB; GYHKIIMOHATbHbBIE
BO3MO)KHOCTH CTaHJIApPTHON OMOIMOTEKH S3bIKa
BBICOKOTO YPOBHSI YMEET: IPUMEHSTH CPEICTBA
COBPEMEHHBIX UHTETPUPOBAHHBIX IPOTPAMMHBIX
CPEICTB pa3pabOTKH MPHUKIAHOTO IPOrPaMMHOTO
o0ecrieyeHns C UCIIOIb30BAHNUEM SI3BIKOB BHICOKOTO
YPOBHS, UCTIOJIb30BATh (DYHKIIMOHATIbHBIE
BO3MOYKHOCTH COBPEMEHHBIX HHTETPUPOBAHHBIX
cpell pa3paboTKH MPOrpaMMHOTO 0OecreyeH s Ha
SI3bIKAX BBICOKOTO YPOBHS /7Sl pa3paOoTKu
MPUKIIATHBIX IPOTPaMM, HCII0JIb30BaTh YTUIUTHI
AQBTOMAaTHUYECKOW COOPKH U pa3BepPThIBAHUS
[POrpaMM B ONIEPAIIIOHHBIX CUCTEMAX,

pa3p8.63.TLIBaTB AJITOPUTMBI U TPOT'paAMM B paMKax




napaJurMbl CTPYKTYpHOTO IIPOTPaMMHUPOBAHUS Ha
S3bIKE TPOrPAMMUPOBAHHUS BEICOKOTO YPOBHS C
PUMEHEHUEM OCHOBHBIX CHHTAKCHYECKHX
KOHCTPYKIMHA 1 (PYyHKITMOHAIBHBIX BO3MOXKHOCTEH
CTaHJAPTHON OMOIMOTEKH SA3bIKA BBICOKOTO YPOBHS
MMeeT npakTUYeCKUi OTIBIT: BIIaJCHUS HaBbIKAMU
MOMCKA M aHAJIN3a BO3MOKHOCTEH COBPEMEHHBIX
WHTETPUPOBAHHBIX MPOTPAMMHBIX CPE/ICTB
pa3paboTKX MPUKIIAIHOTO MPOTPAMMHOTO
o0ecreveHus ¢ UCTI0Ib30BAHUEM SI3BIKOB BBICOKOTO
YPOBHSI, Pa0OTHI C OCHOBHBIMH COBPEMEHHBIMU
WHTETPUPOBAHHBIMU CpeaMU pa3padOTKU
POTrPaMMHOTO 00ECTIeYeHHS Ha SI3BbIKaX BHICOKOTO
YPOBHS, pa3padOTKH, OTJIAJIKK U Pa3BEPTHIBAHUS
POTrPaMMHOTO 00ECTIEYeHHUS B OTIEPALIMOHHBIX
cucreMax cemerictBa Windows u Linux, pa3paboTku
QITOPUTMOB U TIPOTPAMM, OTJIA/IKH, TIOUCKA
YCTpaHEHUs OIIUOOK MPOrPaMMHOTO KOJ1a, OLIEHKH
CJIO)KHOCTH QJITOPUTMOB, UCTIOJIb30BaHUS
BO3MOXXHOCTEH CTaHAapTHON OMONMHOTEKH,
CTOPOHHUX OMOJIMOTEK MPOrPaMMHOI0 KOJia

1.0.06 Nupopmaruka

3HaeT: cocTaB, Ha3HaueHHE (DYHKIIMOHAIBHBIX
KOMITOHEHTOB M MPOTPaMMHOI0 00ecrieueHus
[IEPCOHAJIBHOIO KOMIIBIOTEPA, B TOM YHCIIE
OTEYECTBEHHOTO MTPOU3BOJICTBA YMEET:
MCII0JIb30BaTh IPOIPaMMHBIE U anlapaTHbIE
CpENCTBA IEPCOHATBHOIO KOMIIBIOTEPA, IPUMEHSTh
TUIIOBBIE IIPOIPAMMHBIE CPEACTBA CEPBUCHOTO
Ha3Hau€HUs1, BEIOUPATh COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU U ITPOrPaMMHBIE
CPENCTBA, B TOM YHCJIE OTEYECTBEHHOTO
[IPOU3BOJICTBA IIPU PELICHUH 3a1a4
npodeccuoHanbHOM nedarenbHocTH ViMeer
MPAKTUYECKHUM ONBIT: BIa/ICHUS HaBbIKAMU
MPUMEHEHHUS] COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH U IIPOTPAMMHBIX CPEJICTB, B TOM YKCIIE
OTEYECTBEHHOTO MTPOU3BOJICTBA, IIPU PEIICHUH 3a1a4

npodeccuoHaNbHON 1eITeTbHOCTH

4. O0béM 1 BUABI YUeOHOIT padoOTHI

OO6u1as TpyA0€eMKOCTh JUCHUIUIMHBI COCTABIAET 6 3.€., 216 4., 38,75 4.

KOHTAKTHOU paboThI

Pacnpenenenue
. Bcero 10 CeMecTpaM B yacax
Bunx yuebHol paboThI
4acoB Homep cemectpa
5 6
OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 216 144 72
Ayoumophvie 3aHAmMusL: 24 16 8
Jlexuuu (JI) 0 0 0
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI
. 24 16 8
ayuTopHbIX 3aHsaTHil (I13)




JlaGoparopubie paboTsI (JIP) 0 0 0
Camocmosmenvuas paboma (CPC) 177,25 119,75 57,5
C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA
W3yueHne qOMOTHUTEIBHOTO MaTepuasa o moCTpOCHUIO 40 40 0
HMCKYCCTBEHHBIX HEUPOHHBIX ceTell Ha a3bike Python.
N3ydenue 1OMONHUTENBHOTO MaTepHaa o 34 34 0
pOrpaMMHUPOBAHUIO Ha si3bIke Python.
I'enepanyst HOBOro KOHTeHTa (M300pakeHue) 26 0 26
[ToaroroBka k 3a4ety 11,75 11.75 0
I'enepariust HOBOro KOHTEHTA (TEKCT) 31,5 0 31.5
N3ydenue 1OMOJHUTEIBHOTO MaTepuaia o OCHOBaM JIMHEWMHOM 34 34 0
anreOpsbl.
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 14,75 8,25 6,5
Bu koHTpoIIs (3aueT, 1ud.3a4eT, SK3aMeH ) - 3a4eT 9K3aMeH

5. Conep:kaHue QMCUUIIMHBI

OO0beM ayIUTOPHBIX 3aHITHH 1O BUJIaM B
pasjj\jt.gena HaumenoBanue pa3aenoB IUCHUTUIMHBI yacax
Bcero JI 113 JIP
1 |BBeneHue B HCKYCCTBEHHBIE HEHPOHHBIE CETU 4 0 4 0
2 |[ImyGokoe oOydyeHuUe B 3a/1a4aX KOMITBIOTEPHOTO 3PCHUS 4 0 4 0
3 [mryGokoe oOydeHne B 3a7adax oOpaboOTKH ] 0 ] 0
€CTECTBEHHOTIO SI3bIKa
4  |I'enepatuBHOE riTyOOKO€ 00yUeHHE 8 0 8 0
5.1. JIleknun
He npenycmorpenst
5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI
Ne Ne Koa-
sansTuspasena HaunmeHoBaHUE MU KpaTKOE CollepKaHUe MPAKTUYECKOTO 3aHATH, CEMUHApa BO
4acoB
1 1  [luneiinas anrebpa ¢ TOMOIILI0 NUMPY 1
1 1 Tenzopsl. [IpeacraBnenne n1aHHBIX B BUJE TE€H30pOB. OCHOBBI padOTHI C 1
O6uOIMOTeKON nuMpy.
2 1  [Knaccudukamus pyKOmUCHBIX ITUGDP. 1
) 1 Brenenue B Heliponnblie ceTu. [Ipoctoit knaccudukatop. Airoputm o6paTHOTO 1
pacnpoCTpaHEHHs! OIIUOKH.
3 2 |Pemenue 3aa4 KJ1acCU(PHUKALUU M PErpeccuu ¢ noMoInsio tensorflow. 1
3 ) VckyccTBeHHBIE HeiipoHHBIE ceTH. [IpoekTrpoBaHre Moenel NCKYCCTBEHHBIX 1
HEHPOHHBIX ceTel ¢ moMoInbko tensorflow.
4 ) d)y“HKuHOHaJILHHuﬁ API tensorflow. ITogbop mapameTpoB HCKYCCTBEHHBIX 1
HEHPOHHBIX CETEH.
4 2 |CBepTouHBIC HEUPOHHBIE CETH C IMOMOIIBIO tensorflow. 1
5 3 [IpencraBieHue TekcTa B Buje TeH30poB. [Ipsimoe koqupoBaHue 1 BEKTOPHOE 5
[IPE/ICTABICHNE CIIOB.
6 3 [PexxypentHsle HeliponHble ceth. LSTM, GRU, Simple RNN. 2




7 3 |HeiipoHHble ceTH s 00pabOTKH MOCIEeI0BATEILHOCTEH. 2
8 3 [3amaum 06pabOTKM €CTECTBEHHOTO SI3BIKA. 2
9 4  |BBeneHue B reHEPaTUBHO-COCTA3ATEIbHBIE CETH. 2
10 4  [lenepupoBanue n3o0paxeHuii. BBeneHne B reHepaTUBHO-COCTI3aTENbHbIE CETH. 2
11 4  |I'eHepupoBaHME TEKCTA. 2
12 4  |[lepenada cTuiist U300paXkeHHs. ABTOKOIUPOBIIUKH. 2
5.3. JIaboparopHbie padoThI
He npenycmoTpenbl
5.4. CamocrosiTesibHast padoTa CTyIeHTAa
Boinonnenne CPC
Crucok nuTeparypsl (¢ yKazaHUEM Kon-
IHogsug CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc 4acoB
AnTonuo, [[. bubnuoreka Keras —
WHCTPYMEHT IIyOOKOT0 00y4eHHs.
Peanuzanus HEUPOHHBIX CETEU C IIOMOLIBIO
3yueHne JOMOTHUTEIBHOTO Mareprana mo |[oubmuorek Theano u TensorFlow / 1.
[MOCTPOCHUIO UCKYCCTBEHHBIX HEUPOHHBIX  [AHTOHHMO, [1. CymkuT ; mepeBoa ¢ 5 40
ceTeii Ha s3b1ke Python. aHmmiickoro A. A. CiinHkuH. — Mocksa :
JIMK Ilpecc, 2018. — 294 ¢. — ISBN 978-
5-97060-573-8. — TekcT : AeKTPOHHBIH //
JlaHb : 2MeKTPOHHO-OMOMHOTEYHAs CHCTEMA.
busnu, /[. Python. Knura peunenros / 1.
buznu, b. K. JI)xoHC ; nepeBon ¢
3ydeHue JOMOJHUTENIBHOrO MaTepuraia no |[anouiickoro b. B. YBapoBa. — Mockaa : 5 34
MpOrpaMMHUPOBAaHUIO Ha si3bIke Python. JIMK Ilpecc, 2019. — 646 c. — ISBN 978-
5-97060-751-0. — TekcT : 2NEKTPOHHBIH //
JlaHb : 251eKTPOHHO-OMONIHOTEYHAS CUCTEMA.
[Tarrepcon, . I'my6okoe oOydeHne ¢ TOUKu
3penus npaktuka / J[. [Tarrepcon, A.
['n6con. — Mockasa : JIMK Ilpecc, 2018. —
['eHepalusi HOBOro KOHTeHTa (M300paxKeHue) 418 c. — ISBN 978-5-97060-481-6. — 6 26
TekcT : anekTpoHHbIH // JIaHb : SIEeKTPOHHO-
O6ubnuoTeyHas cucremMa.
[ToaroroBka k 3a4ety Ocrosnas urepatypa 1-3. 5 11,75
JlonosnHuTENbHAS TUTEpPaTypa 1-3.
[Tattepcon, JI. [myOokoe oOyueHue ¢ Touku
3penus npaktuka / J1. [Tatrepcon, A.
[eHepalus HOBOIO KOHTEHTA (TeKCT) ['ocon. — Mocksa : JIMK llpece, 2018. —| - | 5 ¢
418 c. — ISBN 978-5-97060-481-6. — ’
Tekct : anekTpoHHbIil // JIaHb : 37eKTpOHHO-
OoubnroTeyHas cucremMa.
[IpakTHKyM 110 JINHEWHON U TEH30PHOU
anreope : yueoHOoe mocobue / O. H.
3ydyeHune JONOJHUTEIBHOIO MaTepuaa 1o Kasaxosa, T. A. @ommna, C. B.
XaputoHoBa, A. P. PycrtanoB. — OpenoOypr : 5 34

OCHOBaM JIMHEWHOH anreOpshl.

oIy, 2017. — 117 ¢. — Texkcer :
DIIEKTPOHHBIH // JIaHb : 37IEKTPOHHO-
OoubimoTeyHas cucremMa.




6. Texymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOUHAS aTTeCTANMNSA

Kontpomns xauecTBa ocBoeHUs1 00pa30BaTeIbHON MPOrpPaMMBbl OCYIIECTBIISIETCS B
cooTBeTcTBHH ¢ [lonmoxkeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OLICHUBAHUS PE3yJIbTaTOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

Haspanue Y au-
Ne | Ce- Bun Makc. THIBa-
KOHTpoJpHOTO  [Bec [Topsimox HauKcneHus: 6amioB
KM|mectp| xoHTpOIIS MEDOMDISITIS Oamn eTcs B
poup MA
5 6aJIoB: MOMHOCTHIO BHITIOTHEHO
[MPAKTUYECKOE 3aJIaHNE, JaHBI
TeH30psbL. P ’
[IPaBUJIbHBIE OTBETHI HA KOHTPOJIbHBIE
[Ipencrasnenue
BOITPOCHI.
JIAHHBIX B BUJIC
N 1-4 GamnoB: 3aJjaHUE BBHIIOIHEHO
Texymuii | TeH30pOB. OCHOBBI
1 5 5 S [4acCTUYHO WJIH BBIOJIHEHO C 3a4eT
KOHTPOJIb paboThI €
. OIIMOKaMU, KOTOpbIE ObLIH
OuOIMOTEeKOH numMpy.
. HCIIPABJICHBI CTYJICHTOM Yepe3
Jluneitnas anredpa ¢
HEKOTOpOoe BpeMms (2 MOmbITKa CAaYu
MIOMONIBIO NUMPY
paboThI)
0 GanoB: 3a7jaHKe HE BHITIOJTHEHO
5 6aJIoB: MOMHOCTHIO BHITIOJHEHO
MPaKTUYECKOE 3a/IaHUe, JaHbI
Beenenue B MPaBUJIbHBIE OTBETHl HA KOHTPOJIbHBIE
HEHWPOHHBIE CETU. BOIIPOCHI.
o IIpocroit 1-4 GayIoB: 3aaHKe BBLITOIHEHO
Texynui
21 5 KJaccuukaTop. 5| S5 [4acTHYHO WIH BBIIIOJIHEHO C 3a4eT
KOHTPOJIb
ANTOpUTM 0OpPaTHOTO OIMOKaMH, KOTOpPbIC ObLTH
pacrpocTpaHeHus WCITPaBJICHBI CTYJCHTOM Yepe3
OILIMOKHU. HEKOTOpOe BpeMs (2 MOMbITKA CAa4YH
paboThI)
0 GanoB: 3ajjaHKe HE BHITIOJTHEHO
5 6aJI0B: MOMHOCTHIO BBHIIOJHEHO
[MPAKTUYECKOE 3aJIaHue, JaHbI
MPaBUJIbHBIE OTBETHl HA KOHTPOJIbHBIE
BOIPOCHI.
o 1-4 GayIoB: 3ajaHKE BBLITOIHEHO
Texyuui Knaccudukanus
3 5 5 S |[4aCTUYHO WJIH BBIMOJIHEHO C 3a4eT
KOHTPOJb | PYKOMHCHBIX IUGD.
OIMOKaMH, KOTOpPbIE ObLTH
HCIIPABJICHBI CTYJICHTOM Yepe3
HEKOTOpOe BpeMs (2 MOMbITKA CAa4YH
paboThI)
0 GaytoB: 3aJjaHKE HE BHITIOJIHEHO
5 6aJI0B: MOJHOCTHIO BHIIIOJHEHO
[MPAKTUYECKOE 3aJIaHue, JaHbl
HckyccTBeHHbBIE p ’
o [IpaBIJIbHbBIE OTBETHI HA KOHTPOJIbHbBIE
HEUPOHHBIE CETH.
BOIPOCHI.
. [TpoexkTtupoBanue
Texynui N 1-4 6asu10B: 3a1aHUeE BBIIIOJIHEHO
41 5 Moenen 51 5 3a4eT
KOHTPOITb YACTUYHO WUJIU BBITIOJIHEHO C
UCKYCCTBEHHBIX
. . olnOKaMu, KOTOpble ObLIH
HEHWPOHHBIX CETEH C
HCIIPABJICHBI CTYJIEHTOM Yepe3
noMonibio tensorflow.
HEKOTOpoe BpeMs (2 MOMbITKA CAAYH
aboTBhI)




0 0aJUIOB; 3aJaHUE HE BBHIIIOJIHEHO

Texymui
KOHTPOJIb

Pemmenue 3amau
KJIacCHU(pUKAIUN U
perpeccuu ¢

nomolIrbio tensorflow.

5 0aJI0B: MOJIHOCTHIO BBIITOJHEHO
MPaKTUYECKOE 3aJIaHNe, JaHBI
[PaBIJIbHBIE OTBETHI HA KOHTPOJIbHBIE
BOITPOCHI.

1-4 6amI0B: 3aJaHUE BBHIIOIHEHO
JACTUYHO WJIH BEIITOJHEHO C
OIIMOKaMU, KOTOpbIE ObLTH
HCTIPABJICHBI CTYJICHTOM Yepe3
HEKOTOpOoe BpeMms (2 MOnbITKa CAa4u
paboThI)

(0 OayTOB: 3aJjaHKME HE BHIITOJIHEHO

3a4CT

Texymui
KOHTPOJIb

CeprouHble
HEHPOHHBIE CETH C

noMo1bro tensorflow.

5 0a/I0B: MOJHOCTBIO BBIIIOIHEHO
[MPAKTUYECKOE 3aJIaHNe, JaHbI
MPaBUJILHBIE OTBETHI HA KOHTPOJIbHBIE
BOITPOCHI.

1-4 6aIoB: 3aaHHE BBIIIOIHEHO
YaCTHYHO HJIM BBITTOIHEHO C
OIIMOKaMu, KOTOpbIe ObLTH
HCTIPABJICHBI CTYJIEHTOM Yepe3
HEKOTOpOe BpeMs (2 MOMbITKA CAaYH
paboThI)

0 6a10B: 3a1aHN€e HE BBHINOJIHEHO

3a4CT

Texymmii
KOHTPOJIb

O yHKIIMOHATBHBIN
API tensorflow.
[TonGop mapameTpoB
HMCKYCCTBEHHBIX
HEHPOHHBIX CETEM.

5 0amIoB: MOJHOCTBIO BBIIIOJIHEHO
MPaKTUYECKOE 3aJIaHue, JaHbI
MpaBUJIBLHBIC OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI.

1-4 0asuI0B: 3ajaHUE BBHIIIOJIHEHO
YAaCTHYHO HJIM BBITTOIHEHO C
OIMOKaMH, KOTOpPbIE ObLTH
WCIIPaBJICHBI CTYJCHTOM Yepe3
HEKOTOPOE BpeMsl (2 TOMbBITKA CJIauH
paboThI)

0 6ana0B: 3a1aHKe HE BBHIIOJIHEHO

3a4CT

Texymmii
KOHTPOJIb

[IpencraBnenue
TEKCTa B BUJE
TeH30poB. IIpsamoe
KOJUPOBAaHUE U
BEKTOPHOE
IIPEJCTaBICHUE CIIOB.

5 6aJIoB: MOMHOCTHIO BBHITIOJHEHO
MPaKTUYECKOE 3aJ]aHue, TaHbl
[paBIJIbHBIE OTBETHI HA KOHTPOJIbHBIE
BOTIPOCHI.

1-4 0asI0B: 3ajaHKE BBHIIIOJIHEHO
YACTHYHO WJIU BBITTOJIHEHO C
OImMOKaMH, KOTOPbIE ObLTH
VICTIPABIICHBI CTYJICHTOM 4Yepe3
HEKOTOpOoe BpeMs (2 MOMbITKA CAAYH
paboThI)

0 GaytoB: 3a7jaHKeE HE BHITIOJIHEHO

3a4CT

Texymmii
KOHTPOJIb

PexkypeHTHBIE
HEHWPOHHBIE CETH.
LSTM, GRU, Simple
RNN.

5 0aI0B: MOJHOCTBIO BBIIIOJIHEHO
MpaKTUYECKOe 3aJjaHue, JTaHbl
MTPABWIBHBIC OTBETHI HAa KOHTPOJIBHBIC
BOIPOCHI.

1-4 Gasu10B: 3a1aHUeE BBIIIOJIHEHO
YACTHYHO WJIN BBIIIOJIHEHO C
olMOKaMu, KOTOpble ObUIH
VCIIPABIICHBI CTYJICHTOM 4Yepe3
HEKOTOpOE BpeMs (2 MOTBITKA CIa9H

aboTBhI)

3a4CT




0 0aJUIOB; 3aJaHUE HE BBHIIIOJIHEHO

10

IIpome-
JKyTOUHAast
aTTecTanus

Wroroseiii Tect

30

30

KomnbroTepHslii TeCT cocTouT u3 30
BOITPOCOB, IMTO3BOJISIOIIUX OIICHUTH
c(hopMHUPOBaHHOCTH KoMTIeTeHIIMIA. Ha
oTBETHI oTBOAUTCA 1 yac. CTOMMOCTh
OIHOTO Bompoca - 1 6am.

30 GanIoB: 3aJaHUE MOJHOCTBIO
BBIIOJIHEHO 03 OIMO0K

1-29 Gayu10B: 3aaHKE BBIIIOJIHEHO
YACTHYHO WJIN BBIIIOJIHEHO C
OIINOKaMH

(0 OayTOB: 3aJjaHKME HE BHIITOJIHEHO

3a4CT

11

Texymui
KOHTPOJIb

3agauu 0OpabOTKH
€CTECTBEHHOTIO SI3BIKA.

5 0a/I0B: MOJHOCTBIO BBIIIOIHEHO
[MPAKTUYECKOE 3aJIaHNe, JaHbI
MPaBUJILHBIE OTBETHI HA KOHTPOJIbHBIE
BOITPOCHI.

1-4 6aIoB: 3aaHHE BBIIIOIHEHO
YaCTHYHO HJIM BBITTOIHEHO C
OIIMOKaMu, KOTOpbIe ObLTH
HCTIPABJICHBI CTYJIEHTOM Yepe3
HEKOTOpOe BpeMs (2 MOMbITKA CAaYH
paboThI)

0 6a10B: 3a1aHN€e HE BBHINOJIHEHO

OK3aMCH|

12

Texymmii
KOHTPOJIb

Bgenenue B
reHEepaTUBHO-
COCTSI3aTeIbHbIE CETH.
Ilepenaua ctumns
M300pakKeHHSI.
ABTOKOZIMPOBIMKH.

5 0amIoB: MOJHOCTBIO BBIIIOJIHEHO
MPaKTUYECKOE 3aJIaHue, JaHbI
MpaBUJIBLHBIC OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI.

1-4 0asuI0B: 3ajaHUE BBHIIIOJIHEHO
YAaCTHYHO HJIM BBITTOIHEHO C
OIMOKaMH, KOTOpPbIE ObLTH
WCIIPaBJICHBI CTYJCHTOM Yepe3
HEKOTOPOE BpeMsl (2 TOMbBITKA CJIauH
paboThI)

0 6ana0B: 3a1aHKe HE BBHIIOJIHEHO

OK3aMCH|

13

Texymmii
KOHTPOJIb

ITepenava cTumns
U300paKeHHUS.

5 6aJIoB: MOMHOCTHIO BBHITIOJHEHO
MPaKTUYECKOE 3aJ]aHue, TaHbl
[paBIJIbHBIE OTBETHI HA KOHTPOJIbHBIE
BOTIPOCHI.

1-4 0asI0B: 3ajaHKE BBHIIIOJIHEHO
YACTHYHO WJIU BBITTOJIHEHO C
OImMOKaMH, KOTOPbIE ObLTH
VICTIPABIICHBI CTYJICHTOM 4Yepe3
HEKOTOpOoe BpeMs (2 MOMbITKA CAAYH
paboThI)

0 GaytoB: 3a7jaHKeE HE BHITIOJIHEHO

OK3aMCH|

14

Texymmii
KOHTPOJIb

I'enepupoBanue
TEKCTa.

5 0aI0B: MOJHOCTBIO BBIIIOJIHEHO
MpaKTUYECKOe 3aJjaHue, JTaHbl
MTPABWIBHBIC OTBETHI HAa KOHTPOJIBHBIC
BOIPOCHI.

1-4 Gasu10B: 3a1aHUeE BBIIIOJIHEHO
YACTHYHO WJIN BBIIIOJIHEHO C
olMOKaMu, KOTOpble ObUIH
VCIIPABIICHBI CTYJICHTOM 4Yepe3
HEKOTOpOE BpeMs (2 MOTBITKA CIa9H

aboTBhI)

OK3aMCH|




0 0aJUIOB; 3aJaHUE HE BBHIIIOJIHEHO

IIpome-
15| 6 | KyrouHas
arTecTanys

Wroroseiii Tect

30

30

KomnbroTepHslii TeCT cocTouT u3 30
BOITPOCOB, IMTO3BOJISIOIIUX OIICHUTH
c(hopMHUPOBaHHOCTH KoMTIeTeHIIMIA. Ha
oTBETHI oTBOAUTCA 1 yac. CTOMMOCTh
OIHOTO Bompoca - 1 6am.

30 GanIoB: 3aJaHUE MOJHOCTBIO
BBIIOJIHEHO 03 OIMO0K

1-29 Gayu10B: 3aaHKE BBIIIOJIHEHO
YACTHYHO WJIN BBIIIOJIHEHO C
OIINOKaMH

(0 OayTOB: 3aJjaHKME HE BHIITOJIHEHO

ODK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTaluy

IIpouenypa npoBeaeHus

Kpurepun
OLICHUBAHUs

OK3aMCH

Ha skx3aMeHe mpoucxoauT oleHUBaHHE YUeOHOM NesTeIbHOCTH
00yJaronuxcs Mo AUCIUILTHHE Ha OCHOBE MOJyYEHHBIX OIICHOK 32
KOHTPOJIbHO-PEHUTHHIOBBIE MEPONPUATHS TEKYILIETO KOHTPOJIS U
MPOMEXKYTOYHOU arrectanuu. [Ipu olleHnBaHUY pe3ylIbTaToOB
y4eOHOM AeATETHPHOCTH 00YUaIOMEerocsl Mo JUCITUTIINHE
WCTIONB3YETCs 0aTbHO-PEUTHHIOBAs CUCTEMA OIEHUBAHUS
pEe3yJIBTAaTOB YUEOHOM JeATeTbHOCTH 00yJaromuxcs (YTBepKaeHa
npuka3oM pexropa ot 24.05.2019 r. Ne 179) Otnuuno: Bennunna
periTuHTa oOyuatomerocs no guciuriuae 85...100 % Xoporo:
Benunuuna peiitunra oOyyaromierocs mo agucuuruine 75...84 %
VYnosneTBoputenbHO: Benmnunna perTiHra 00y4aromerocs mno
mucuuruHe 60...74 % HeynosneTBoputenbHo: Bennunna
periTuHTa oOyuatomerocs no gucruruinae 0...59 %. Jlomyckaercs
BBICTABJICHUE OIICHKH HAa OCHOBE TEKYIIIETO PEUTHHTA (aBTOMATOM).

B cooTBeTCTBUM
c mm. 2.5,
[lonoxxenus

2.6

3a4CT

Ha 3auete mporcxXonuT olleHHBaHUE yUeOHOM NesTeTbHOCTH
00yJaroIuXcs 1Mo TUCIUILIHHE Ha OCHOBE TIOYYEHHBIX OIICHOK 32
KOHTPOJIbHO-PEUTHHIOBBIE MEPOIIPUSATHUS TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHOM arrectanuu. [Ipy onieHMBaHNN pe3yapTaToB
yueOHO e TeTbHOCTH 00yUaloIIerocs Mo AUCIUILTTHE
WCTIONB3YeTCs OAITbHO-PEHTHHTOBAsI CHCTEMa OLIEHHUBAHUS
Pe3yNbTaToB y4eOHOH JIesTeIbHOCTH 00ydaronuxcs (yTBepKIeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179) 3aureno: Bennuuna
peiitunra obyuatomerocs no aucuuruinae 60...100 % Hesaureno:
Benmnuunna pelituara obyvatomierocs mo gucrumuiaae 0...59 %.
JlomyckaeTcst BBICTaBJIEHUE OIIEHKH Ha OCHOBE TEKYIIETo pedTHHTra
(aBTOMaTOM).

B cooTBeTCcTBUHI
cmm. 2.5,2.6
[Momoxxenus

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHmn

Pe3ynbrarer o0yueHus

OIIK-2

3HAET: COBPEMEHHBIE MHTEIPUPOBAHHBIE CPEIbI
pa3paboTKu MPOrpaMMHOTO 00eCIIeueHHs Ha sI3bIKaxX IRARNRRNAT
BBICOKOT'O YPOBHS U CHIEIMATU3UPOBAHHBIE OUOTUOTEKH
MCKYCCTBEHHOT'O MHTEJUIEKTa; cuHTakcuc Python

OI1K-2 'YMeeT: co3aBath M 00ydaTh INIyOOKHE U CBEPXTOUHBIE HAHAHHAHH A -




MCKYCCTBEHHbIE HEHpOHHbIE ceTH Ha Python ¢
MPUMEHEHNUEM CITeIIMAIN3UPOBAHHBIX ONOIIMOTEK

OIIK-2

VMeeT npakTUYeCKU OMBIT: pelIeHHs 3a/1a4 B 00JacTH
MaIIMHHOTO 00yYeHHSI U KOMIIBIOTEPHOTO 3pEHHS

HHHHHH BB

q)OHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIbHOMY MCPOIIPUATHUIO
HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS TOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:
He npenycmorpena

0) OononHumMeNbHAL IUMepamypa:

He npenycmorpena

8) omeuecmeenHvle U 3apyOeNHCHblIe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Metonuueckoe mocooue

I.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

JJIeKTPOHHAsA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIUs

HaumenoBanue
No Buz peeypeas | bubnmuorpaduueckoe onrcanue
JTUTEPATYPHI AIIEKTPOHHOMN
dhopme
DIEKTPOHHO- [TaTTepcon, JI. ['ty6okoe 0OydeHHE C TOUKH 3pEHUs MTpaKTHUKa /
OcHOBHAS OoubnmroTeuHas /1. Ilarrepcon, A. T'ubcon. — Mockasa : JIMK TIlpecc, 2018. —
1 reparypa cucTeMa 418 c. — ISBN 978-5-97060-481-6. — TeKcCT : 37IeKTPOHHBIH //
M30aTeIbLCTBA JlaHb : 2MEKTPOHHO-OMOIHOTEYHAS CHCTEMA.
Jlanb https://e.lanbook.com/book/116122
DJIEKTPOHHO- [Txxonc, M. T. IIporpaMmMupoBaHre UCKYCCTBEHHOTO
OoubIuoTeUHas uHTesuIekTa B npuiioxkenusax / M. T. Jlxonc. — Mockaa : IMK
2 fp‘l’feofimzm’“" cucTema Mpecc, 2011. — 312 ¢. — ISBN 978-5-94074-746-8. — Teker :
patyp M3/1aTeNIbCTBA DIIEKTPOHHBIH // JIaHb : 27eKTpOHHO-OMOINOTEUHAsI CUCTEMA.
Jlanb https://e.lanbook.com/book/1244
AnToHMO, [[. bubmoreka Keras — uHCTpyMeHT 1i1yOOKOTO
DIEeKTPOHHO- oOyuenus. Peanusanus HEHPOHHBIX CETEH ¢ MOMOIIIBIO
OcHOBHAS OuOIMoTEeUHAS oubmuorex Theano u TensorFlow / [I. Antonuo, I1. Cymxur ;
3 nteparypa crucTeMa nepeBosl ¢ aHmuiickoro A. A. CnuakuH. — Mocksa : JIMK
M3/1aTeNIbCTBA [Tpecc, 2018. — 294 ¢. — ISBN 978-5-97060-573-8. — TexcT :
Jlanb AIEKTPOHHBIH // JIaHb : 37€KTPOHHO-0MOINOTEUHas cCUCTEMA.
https://e.lanbook.com/book/111438
DIEeKTPOHHO- Konanbo, JI. I1. [TocTpoeHue cucteM MalimHHOTO O0y4YeHUs Ha
OCHOBHAS OubIMOTeUHAS si3pike Python / JI. 1. Koanwo, B. Puvapr ; mepeBon ¢
4 nTeparypa cucreMa anrmuiickoro A. A. CnuakuH. — 2-¢ u31. — Mocksa : [I[MK
W30aTeIbCTBA [Ipecc, 2016. — 302 ¢c. — ISBN 978-5-97060-330-7. — Tekcr :
Jlanp PIEKTPOHHBIH // JIaHb : 3JEKTPOHHO-0MOINOTEYHAs CHCTEMA.




https://e.lanbook.com/book/82818
DJIEKTPOHHO- busnu, /1. Python. Kuura penenrros / 1. busnu, b. K. JxoHc ;
NononHTensHas OoubnuoTeyHas nepeBoj ¢ annumiickoro b. B. YBapoa. — Mocksa : JIMK
5 cucreMa [Ipecc, 2019. — 646 c. — ISBN 978-5-97060-751-0. — Texkcr :
muTeparypa .
M3/1aTeNIbCTBA 2IIeKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAsl CUCTEMA.
Jlanpb https://e.lanbook.com/book/131723
JEKTPOHHO- [IpakTuKyM 1o JTMHEHHON U TEH30pHOM anredpe : yueOHoe
JononHuTebHAS onOIMoTEeYHAs nocodbue / O. H. Kazakona, T. A. ®omuna, C. B. Xapuronosna,
6 cucrema A. P. PyctanoB. — OpenOypr : OI'Y, 2017. — 117 c. — Texkcr :
muTeparypa .
M3/1aTeNIbCTBA AIIEKTPOHHBIH // JIaHb : 37€KTpOHHO-OMOIMOTEUHasl CUCTEMA.
Jlanb https://e.lanbook.com/book/110639

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO O0ECIICUECHMS:

Her

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX

CIIPABOYHBIX CUCTCM!

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTITHHbI

No

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,

Bun 3aHATHH MPpEAYyCTaHOBJIICHHOC IIPOIrPaAaMMHOC O6€CHC‘I€HI/IC, HCIOJIB3YEMOC IJIA

ayJt.

Pa3INYHBIX BUAOB 3aHATHHN

IIpakTnueckue 3ansatus|110
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