MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienne noaroroBku/cnenuaibHocts: 01.04.02 [pukiagHas MaTeMaTHKa 1 HHGOPMATHKA
HaumeHnoBanune o6pa3zoBaTejbHOI NporpaMMebl. McKyCCTBEeHHBII HHTELIICKT
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
METO/JAbl MAHIMHHOI'O OBYUEHUS N AHAJIU3A BOJBIINUX

JAHHBIX

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 32 yaca;

Kouncynabranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 57,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlaGopaTopnasi pabora
IIporpammupoBanue (kom1)

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

Mockga 2021




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

CseneHva o snagensue L3N M3K

Bnapeney

BaplwaBckui I1.P.

Waentuduratop

R9a563c96-VarshavskyPR-efb4bbd

I1.P. BapmaBckuii

(LOIKHOCTB)

COI'ZTACOBAHO:

(moamucs)

(pacumpoBKa MOAMKCH)

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
6 o CeepeHuna o snagensue U3MN M3K
0 pagoBaTeHBHOH sl Bnageney, MapaH M.M.
OporpaMMEbl * Mal + WaeHTHKaTop R7beld1f2-MaranMM-804b01e2 MM MapaH
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHUE)
MoanucaHo aNeKTpoHHO| nognuceio ®TEOY BO «HUY «M3U»

o o CeepeHuna o snagensue U3MN M3K H P
3aBeyrOIUii BBITYCKAIOLIEN Brageney BapLUaBCku 11.P. o .
Ka(bez[pbl WaeHTudHKaTop R9a563c96-VarshavskyPR-efb4bbd BapIJ_IaBCKI/II/I

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa HOIIHCH)

3BaHUE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Lleab ocBOeHHSI AUCHMILIMHBI. H3yY€HHME AaKTYaJlbHBIX 3a7ad B 00JacTH HCKYCCTBEHHOI'O
MHTEJUIEKTA, CBSI3aHHBIX C AaHAIM30M OONBIIMX OOBEMOB JAaHHBIX, W TPUMEHEHHE COBPEMEHHBIX
IPOTrPaMMHBIX CPEJICTB JJIsl UX PELIEHUS Ha OCHOBE METO0B MAaIlIMHHOI'O O0Y4YEHHUs

33[[3‘11/1 AUCHHUIIIMHBI

- 3HaTh KJIFOUEBbIE MMOHATHS, LIETU U 33/1a4 aHaIu3a O0JIBIINUX JaHHBIX C UCIIOIb30BAaHUEM
METOJIOB MAITUHHOTO O0Y4CHHUS;
- yMeTb BBIOMPATh 3P (HEKTUBHBIE METOAbI MAIIMHHOTO O0YYEHHS B COOTBETCTBHUHU CO Crieln(pukon

3aaa4 a"Hajin3a JaHHBIX;

- HHTCPIPETUPOBATH PE3YJIbTAThl MAILIMHHOI'O 06yquH>1 C IOCJIBI0 UX IMPAKTUYCCKOI'O IIPUMCHCHU A
JJI aHaJIn3a OOJIBIIIMX MAaCCHUBOB JaHHBIX
- p33pa6aTBIBaTb MOACIN Ha OCHOBE ME€TOJ0B MalllMHHOI'O 06y‘leHI/IH H BBIIIOJIHATH UX OLICHKY.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 Crocoben
OpTraHU30BaTh MPUMCHCHHE
BBIOpaHHBIX METO/IOB
aHaim3a s JOCTHKEHUS
ONTUMAIILHOTO Pe3yJibTaTa

N-1nk-1 Popmanusyer u
MPECTaBISIET PE3YIbTAThI
CHCTEMHOTO aHAJIHN3a

3HaThb.
- KJIFOYEBLIE ITOHATUS B 00JIaCTH
HHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHbIX.

YMETB:
- IPUMEHSTh METOJIbI CHCTEMHOT'O aHaJTH3a
Y MHTEJUICKTYAIBHOTO aHAIN3a JaHHBIX
JUTSL OCTHOKEHHSI ONITUMAIBHOTO
pe3yJbTara.

[IK-2 Cnocoben npumeHsTh
METO/bI POEKTUPOBAHUS
JUIst oOecTrieyeHust
peanu3alyy pe3ynbTaToB
aHaJM3a

N-1nk-2 @opmanusyer
OIucaHusl OU3HEC-TIPOLIECCOB

3HATh.

- CHCHI/I(l)I/IKy METOJ0B MAIlIMHHOT'O
06y‘IeHI/IH AJI pCHICHU 3a1aY aHalln3a
JaHHBIX.

YMETh:
- (hopMupOBaTH aJIEKBATHYIO

MaTeMaTUYECKYI0 MOJIEb JJIS ONTUCAHUS
Mpoliecca aHalin3a IaHHbIX Ha OCHOBE
MaITUHHOTO O0Y4eHHUSI.

[IK-2 Cnocoben npumeHsTh
METO/bI POEKTUPOBAHUS
JUIst oOecTrieyeHust
peanu3aiyy pe3ynbTaToB
aHaJM3a

NJI-3nk-2 @opmanuzyer
HOBBIe TpeboBanus Kk [10

3HATE:
- OCHOBHBIE KJIACCHI 3a7a4 MAIITHHHOTO
o0ydeHus U TpeOOBaHUs K MPOTPAMMHOMY
00€eCIIeYeHHIO 1 aHaIn3a JaHHbIX.

YMETh:
- pa3pabaTbIBaTh TPeOOBAHUS U

ApPXUTEKTYPY MPOTPAMMHBIX CPEJCTB JJIs
aHaJIM3a JaHHBIX C UCIIOJIb30BAaHUEM
METOJIOB MAllIMHHOTO O0YYeHHs.

ITK-7 Criocoben
MJIaHUPOBATh Pa3BUTHE
WH()OPMAITMOHHBIX CUCTEM
U TEXHOJIOTHI

N-1nk-7 @opmynupyer
TEHJICHLIUU Pa3BUTHUS
WH(pOpPMaAITMOHHBIX
TEXHOJIOTUI

3HATh:
- COBPEMEHHBIE HHCTPYMEHTAJIbHBIC
Cpe/ACTBa U TEXHOJIOTUU AJI PEUICHUS
3a/1ay MalIMHHOTO OOYYCHHS.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

YMETh:

- pa3pabaTbiBaTh 3G (HEKTUBHBIE
MIPOrpaMMHBIC PEIICHUS 33]]a9 MAITHHHOTO
00y4eHHUs C UCTIOTIB30BaHUEM
COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTHII.

[1K-8 CiocobeH npuMeHSITh
METOJTbI ¥ TEXHOJIOTHH
HCKYCCTBEHHOT'O
WHTEJJIEKTA JIJIsl pa3paboTKu
UHTEIJICKTYaJIbHBIX CHCTEM

N I-1nk-s emoHCTpUpYET
3HAHUS METOJIOB MAITUHHOTO
OoOy4YeHHSI U yMEET UX
MPUMEHSITh JUIS aHATH3a
JTAHHBIX

3HaTb.
- ME€TOAbI MAIlIMHHOT'O 06yquH>1.

YMETh:
- IPUMEHSATH METOBI MAIIIMHHOTO
o0y4deHus Juid aHanu3a OOJIbIIUX JTaHHBIX.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuurmirHa OTHOCHTCS K OCHOBHOM IpodecCHOHANbHOW —00pa3oBaTelbHOIl Iporpamme
UckycctBennbiii unHtemuiekt (manee — OIIOII), nanpaBnenuss noxaroroBku 01.04.02 Ilpuxnagnas
MaTeMaTHKa U HHPOpMaTUKa, ypoBEeHb 00pa30oBaHus: Bbicliee 00pa30BaHUE - MarucTparypa.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh AKTYyaJIbHBIE 337a4y IPUKJIAJHON MaTeMaTUKU U MH(MOPMATUKHU, METOIbl M CPEJICTBA aHAIIN3A
JAHHBIX, aJITOPUTMBI U METOBI PACIIPEIEIECHHBIX CUCTEM

- yMeTh pa3zpabaTbiBaTh MPOrPaMMHbIE PUIIOKEHUS C IPUMEHEHUEM CPE/ICTB NapajliebHON
00pabOTKH, MOOMIIBHBIX U CETEBBIX TEXHOJIOTHH, YEIOBEKO-MAIIMHHBIX HHTEP(EeiicoB

Pe3ynbTaThl 00y4eHus, MoydyeHHbIE TP OCBOEHUH JUCHUIUIMHBL, HEOOXOUMBI IPU BBIITOJHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

a Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1O BHJAaM y4eOHOH paboThI
Pasnensr/TeMsl 6 = o
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI MallIMHHOTO 16 3 4 8 - - - - - - 4 - Ilodz0mogKa K ayoumopHsim 3auamusam:
o0y4eHus [TpopaboTka JeK1nH, BBIOJIHEHHE U
11 Bba3oBbie MOHATHSL. 16 4 8 - - - - - - 4 - MOJIrOTOBKA K 3amuTe jJab. padoTh
3amaua perpeccuu. Ilo0z0mogKa K meKyuiemy KOHmpoiio:
IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
MAaIIMHHOTO 00y4eHus"
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"OCHOBBI MAIIMHHOTO 00y4eHuUs"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], crp. 25-61
[2], ctp. 46-88
[3], ctp. 4-25
2 RENEE| 18 4 8 - - - - - - 6 - Camocmoamensnoe uzyuenue
Ki1accu(UKaluu 1 meopemuyuecko20 mamepuana: Vzyuenue
KJIaCTepH3aliK JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 RENEE| 18 4 8 - - - - - - 6 - "3anaun Kraccu(UKany U KacTepu3anun’
KIaccu(uKaI 1 Iloozomosxa domawnezo 3a0anus:
KJIacTepHU3aLiH [ToaroroBka joMaliHero 3a1aHKs HAIIpaBIeHa
Ha OTPabOTKY YMEHUI peleHus
npodeccnoHANBHBIX 3a/1a4. JloMairHee 3a1aHue
BBIJJA€TCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"3amaun knaccuuKaMy U Kaactepusanun’
Marepuainy. JlONOJHUTENIBHO CTYACHTY
HEOOXO0IMMO M3YUHUTb JINTEPATyPY U pazo0dpaTh
MIPUMEPHI BBIIOTHEHUS TOT00HBIX 33 JaHHH.
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[IpoBepka JoOMAIITHETO 3aJaHHs IPOBOTUTCS IO
MPECTaBICHHBIM TUCBMEHHBIM paboTaM.
Ilo020moeKa K ayOumopHvim 3aHAMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[a9M BBITIOJTHEHUS 1TaO0paTOpHOI paboTEHI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "3anaun KiaccupuKauuu u
KJIacTepu3auu’ MaTepuany.

Iloozomoeka K meKyuwiemy KOHmMPOJIIo:
[ToBTOpeHue Matepuana no pasaeny "3agadu
KIaccu(pUKaIy U KIacTepu3anin’”

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], cTp. 62-116

Hetiponnsie cetu.

TensorFlow u Keras.

20

3.1

TensorFlow u Keras.

CBepTOYHBIE CETH.

10

3.2

PexyppeHTHBIE ceTH.

10

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNEe MaTepuaa Mo paszaery
"Heiiponnsie cetn"

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK K€ U3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKH pe3yabTaTOB 10 N3YYEHHOMY B
paznene "Heilponusle ceTu" marepuaiy.
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"Heiiponnsle cetn"

Iloozomoexa domawnezo 3adanua:
[ToxroToBka gOMaNIHeTo 3aaHUS HaIpaBiIeHa
Ha OTPabOTKy YMEHUI pereHus
npodeccHoHaNbHBIX 3aa4. JlomaniHee 3a1aHne
BBIIAETCA CTYACHTAM I10 H3Y9EHHOMY B pa3Jiene
"HeiiponHsle ceTn" MaTepHuaiy.




JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
U3YYUTh JTUTEPATYPY U pa300paTh MpUMEPHI
BBITTOJTHEHUS TTOTOOHBIX 3a1aHuid. [IpoBepka
JTIOMAIITHETO 3a/IaHUs TIPOBOAUTCSI IO
MIPECTaBICHHBIM MTUCBMEHHBIM padoTaM.
Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
H3yuenue mamepuanos 1umepamypHslx
UCHLOUHUKOB:

[2], cTp. 134-168

[3], cTp. 26-186

[4], cTp. 6-22, cTp. 24-28, cTp. 32-35, cTp. 51-
55

CocTta3aTeabpHOe
obydeHue

18

4.1

I'enepaTuBHO-
cocTs3aTeNbHasl CeTh,
aHTarOHUCTUYECKast

urpa

18

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"Cocts3arenpHoe oOyueHme"

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "CocTs3aTenbsHoe 00y4yeHue"
Marepuany.

Ilo0z0mogKa K ayOumopHviM 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ioozomoeka domauinezo 3a0anus:
[MoxroToBka AOMAaINTHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogeCCHOHANBHEIX 3a1a4. JloMalniHee 3a1aHue
BBIJIACTCS CTYACHTAM IT0 H3YYCHHOMY B pa3jieie
"CocrszarenpHoe oOyueHue" MaTtepuany.
JIOTIOMTHUTETBHO CTYICHTY HEOOX0ANMO
M3YYUTh JTUTEPATYPy U pazoOpaTh MpUMEPHI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3aJaHus TIPOBOJIUTCS TI0
MPECTABICHHBIM TUCHMEHHBIM paboTaM.
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Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"Cocts3arenpHoe oOydeHme"

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], ctp. 342-355

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 16 32 - 0.5 24 335
Hroro 3a cemecTp 108.0 16 32 - 2 - 0.5 57.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosbl mawunio2o obyyenus

1.1. ba3zoBbie noHsTHSA. 3a7a4a pErpecCum.

AnropuTMHYecKHe KOMNO3MIMHU.. Byctwnr, Oerrmnr.. Hekiaccuueckue IOCTaHOBKH 3ahay
MaIIMHHOTO 00y4eHus.. Transer learning, transductive learning, semi-supervised learning..
OOy4eHue ¢ NOJKPEIVIEHUEM U UMUTAIIMOHHOE 00ydeHue. [Iporno3 3HaueHus: Ha OCHOBE 3HAUEHUI
TPYMIbl KPUTEPUEB.

2. 3a0auu maccud)ukauuu u Kiacmepusauuu

2.1. 3amaun knaccuUKaAIU U KJIACTEPU3ALUN

Onpenenenne kiacca aiasi oOBbEKTa M3 MPOCTPAHCTBA TOWCKA.. PasleneHue MpocTpaHCTBa
MOMCKA Ha MOAMHOXKECTBa 00BEKTOB, UMEIOINX 00mue mpu3Haku.. Heliponnslie cetu. [lepcentpon,
ero o0y4yeHue..

3. Hetiponnwvie cemu. TensorFlow u Keras.

3.1. TensorFlow u Keras. CBeprouHbIe ceTu.
TensorFlow u Keras. OcnoBbl pabotel ¢ TensorFlow u Keras.. CBeptounsie cetu. Smpo
CBEPTKH, PUIBTPBHL..

3.2. PekyppeHTHBbIE CETH.
Pexyppentnsbie cetu. Kparkocpounas namsits, LSTM..

4. Cocmszamenbroe O6V’{€H1/l€

4.1. 'enepaTuBHO-COCTSA3aTENbHAS CETh, aHTATOHUCTUYECKAs UTpa
['enepaTuBHas 1 AMCKPUMHMHATUBHASI MOJIENb CETH, O0ydeHHe O6e3 yuuTes.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. JIuneiinas perpeccus;
2. IlepcentpoH, KnaccupuKanus;
3. MeToz ONOpHBIX BEKTOPOB, KIACTEPU3aLUS;
4. CBepToUHbIE HEUPOHHBIE CETH, KIaccU(PUKaAIUA N300paKeHU;
5. PekyppeHTHBIE CETH, TeHEpalus TEKCTa;
6. CocTsa3aTenbHbIE CETH.

3.5 KoncyabTanumu

Texywui konmpoas (1K)

1. KoHcynpranuu HampapieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOTO 3aaHUS JJI BBHIIOJHEHUS
Y. yd Y
KOHTPOJILHBIX MEPONPUATHIA 10 pazzeny "OCHOBbI MalIMHHOTO 00y4yeHHs"
2. KoHcynpranuu HampaBieHbl Ha MOJNyYeHHE WHAWBHIYAITBHOTO 3aaHUS JIJISl BHITTOJTHEHHUS
Y. yd Y
KOHTPOJIbHBIX MEPONPUATHIA 1o pa3zaeny "3agaun KiaccuuKauy U Kiactepuzanuu”
3. Koncynpranuu HampaBiieHbl Ha MMOJyYeHHE WHIWBHUIYaTHHOTO 3aaHUS ISl BHITOJHEHHS
Y. yd Y
KOHTPOJIbHBIX MEepoNpusATHil o pasaeny "Heliponnsle cetn”
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4, KOHCyJIBTaI_[I/II/I HaIpaBJICHBI Ha MOJYYCHHUC MHAUBUAYAJIBHOI'O 3adaHUsA JJIS1 BBIITOJIHCHUSA
KOHTPOJIBHBIX MEpOTpusATUH 10 pazaeny "CocrsazaTenbHoe 00yueHue"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCLUTLIUHEI (B

OueHoYHOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3anjgaHupOBaHHbIE PE3yJbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbl
(B COOTBETCTBHH C pa3aesioM 1) HHJIMKaTOpPOB COOT]::;CIT ;3 e
12|34
3HaTh:
KJIIOYEBbIE [TOHATHUS B 00JIACTH MHTEJUIEKTYaJIbHOIO aHaIM3a JaHHbBIX V-1 + JIaboparopHas pa6ota/KM-1 OcHoBBI
] MO, nuHeliHasl perpeccust
crenu(puKy METOI0B MAIIMHHOTO O0yUYeHUS JIsl pEeLIeHHs 3aa4 V-1 + [Iporpammupoanue (kox)/KM-4.
aHaM3a JaHHBIX PexyppeHTHBIE HEMPOHHBIE CETH
OCHOBHBIE KJIACCHI 33/1a4 MAIIUHHOTO 00Y4YeHHsI U TPeOOBaHUS K V-3 + [IporpammupoBanue (kox)/KM-2
IPOrPaMMHOMY O0ECTICUSHHUIO ISl aHATIN3a TAHHBIX ) Knaccudukanus n kiactepu3arus
COBPEMEHHBIC HHCTPYMEHTAJIBHBIE CPEJICTBA U TEXHOJIOTHH ISt V-Lrier + HporpaMMHpOBziHHe (xomx)/KM-3
peleHys 3a1a4 MallMHHOTO 00y4YeHus CBepTouHble HEHPOHHBIE CETU
METO/Ibl MALTUHHOT'O 00Y4YEHHUS Y- + [IporpammupoBanue (kox)/KM-5
Cocts3arenbHble CeTH
Ymersb:
IMPUMEHSATh METO/Ibl CUCTEMHOT'O aHaJIN3a U UHTEJUIEKTYaIbHOI0 W-1nica + Ha6opaT013Ha;1 padora/KM-1 OcHOBBI
aHaJM3a TAaHHBIX JUIs JOCTHKEHHS ONITUMAIILHOTO Pe3yJbTaTa MO, nuHelHas perpeccust
(bopMHpOBaTh aIEKBATHYIO MaTEMATUYECKYIO MOJIEIb JJIsl OMUCAHUS V-1 + IIporpammupoBanue (kox)/KM-2
npoliecca aHajan3a JaHHBIX HA OCHOBE MAITMHHOTO O0YYEHUs ) Knaccudukanus u kacrepusanus
pa3pabarbIBaTh TpeOOBAaHUS M ApPXUTEKTYPY MPOIPAMMHBIX CPEJCTB IIporpammupoBanue (koa)/KM-4.
JUTSL aHATM3a TaHHBIX C MCIIOJIb30BAaHHEM METO/I0B MAITHHHOTO N/I-3nk-2 + PexyppeHTHBIC HEHPOHHBIE CETH
oOyueHus
pa3pabaTeiBaTh 3¢ (HEKTUBHBIE IPOTPAMMHBIC PEIICHUS 3a/1a4 [TporpammupoBanue (kox)/KM-3
MAIIMHHOTO O0YYEeHHUs C UCTIOIb30BAaHUEM COBPEMEHHBIX N-1nk-7 + CBeprouHble HEUPOHHBIE CETH
WH(POPMAIIMOHHBIX TEXHOJIOTHIA
MPUMEHSTh METO/IbI MAIIMHHOTO O0YYEeHHUsI ISl aHaIu3a O0JIbIINX V-1 + [Iporpammupoanue (kox)/KM-5
JAHHBIX Cocts3arenbHble CeTH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. KM-1 OcuoBet MO, nuneiinas perpeccust (JJabopatopnas padora)
2. KM-2 Knaccudukanus u kinacrepusaius (ITporpammupoBanme (kox))
3. KM-3 Cgeprounsie Heiiponnsie cetu ([IporpammupoBanue (ko))
4. KM-4. PexyppenTHbie HeiiponHble cetr ([IporpammupoBanue (Kom))
5. KM-5 Cocrsazarenshsbie cetu (IIporpammupoBanue (ko))

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUILIUHBI SABJIACTCA ITPUTTOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHON COCTABIISIFOLIUX.

Ipumeuanue: ONieHOYHBIC MAaTEPUANTHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. ®nax I1.- "MammunHoe oOyuenue. Hayka n HCKyccTBO NOCTPOEHHUS aIrOPUTMOB, KOTOPbIE
u3BIeKalOT 3HaHus u3 naHHbx", U3natensctBo: "JIMK Ilpecc", Mocksa, 2015 - (400 c.)
http://e.lanbook.com/books/element.php?pll_id=69955;

2. Hlapnen b., Maccapon JI., bockertu A.- "KpynHoMaciitabHoe MalIinHHOE 00y4eHHEe BMECTE C
Python", M3natensctBo: "JIMK Ilpecc", Mocksa, 2018 - (358 ¢.)
https://e.lanbook.com/book/105836;

3. PocrogiieB B. C.- "UckyccTBeHHBIE HEMpOHHBIE ceTu", (2-€ u3., ctep.), M3natenscTo: "Jlans",
Cankr-IlerepOypr, 2021 - (216 ¢.)

https://e.lanbook.com/book/160142;

4. ABepkuH, A. H. VckyccTBeHHBIE HEHPOHHBIEC CETH U TEHETUYECKUE AITOPUTMBI : yueOHOE
nocobue 1o Kypcy "HeTpaauinronHusie Moienu BelunciieHuit" no Hanpasienuto "Mudopmaruka u
BbunciauTensHas Texuuka' / A. H. Asepkun, E. B. Jlensiukosa, Ham. uccnen. ya-t "MOU" . — M.
: Uzn-Bo MDU, 2014 . — 68 c. - ISBN 978-5-7046-1547-7 ..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office;

3. Windows;

4. Maitan Buneokondepenuuu;

5. Python;

6. Jupiter Notebook;

7. TensorFlow.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. basza nannbix Web of Science - http://webofscience.com/
4. ba3a nanabIx Scopus - http://www.scopus.com
5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

7. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAAa U CONMATBbHOM 321U THI PD -
https://rosmintrud.ru/opendata
8. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

9. baza OTKPbLITBIX JaHHBIX MI/IHI/ICTepCTBa IKOHOMHUYECKOI'0 pasBuTus P® -

http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropun, OcHaenue
HaAaMMCHOBaHUE
VYueOubie aynuropuu g | K-120, MamuHHbIH 321 cepBep, KOHAUITMOHEP
MPOBEACHUS JICKIMOHHBIX NBI]
3aHATUHN U TEKYILETO I-404, Yyebnas rapTa co CKaMbeid, CTOJI MIPENOAABATEIS,

KOHTPOJIA ayJIuTOpus CTYJI, JOCKa MEJIOBas

VY4eOHble ayAUTOpUU IS M-708, ducnneitnsiit CTOJI IIPENOAaBaTes, CTOJ
MIPOBEICHUS kinace kag. "[IMUN" KOMITbIOTEPHBIN, CTYJI, KOMIIbIOTEpHAs

1ab0PaTOPHBIX 3aHITHIA

CeTh C BbIXOJI0OM B MIHTEpHET,
MyJIbTUMEANNHBIN IPOEKTOP, KPaH,
KOMIIBIOTEP NEPCOHATBHBINA, KOHAUIIMOHED

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTauuu

M-708, qucnneiHbIi
kiacc kag. "IIMUN"

CTOJI IIPEMNOAaBaTels, CTOJ
KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
CeThb ¢ BBIXOJAOM B lHTEpHeT,
MYJIbTUMEANMHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIBHBIN, KOHIULIMOHED

ITomemenus s
CaMOCTOSITENIbHON pabOTHI

HTB-303,
KomnbrotepHsiii
YUTAIBHBIN 371

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
MHMCBMEHHBIN, BEIIAJIKa JJIS OJICKIbI,
KOMIIBIOTEpPHAS CETh C BBIXOJIOM B
HHTepHET, KOMIBIOTED NEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIMOHED

Ilomemenus mis M-706a, rapra co CKaMbe, CTOJI, CTYJI, TOCKA
KOHCYJIbTUPOBAHUS KoHcynbTanmoHHsIi 3ai MEJIOBasi, MyJIbTUMEIUUHBIN TPOEKTOP
kapeapel [IMUN
M-704, CTOJI, CTYJI, mKad, TymOa, TOCKa MeIoBas,
IIpenonaBaTenbekast KOMIIBIOTEpPHAs CETh C BBIXO/IOM B
kadenpsr [IMUN WNHTepHeT, MyIbpTUMEINHHBINA IPOEKTOP,
9KpaH, KOMIIBIOTEP NEPCOHAIIBHBIM,
XOJIONWIBHUK, KOHIUIIMOHED
ITomemenus st E-403, Cxiag CTOJI JUIs1 pabOTHI C IOKyMEHTaMH, IKad,

XpaHeHus: 000py10BaHUS
U y4eOHOr0 MHBEHTapsI

mkad s JOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[LI MAallTMHHOTO O6yq€HI/I51 1 aHajanu3a OOJIBIITNX JaHHBIX

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KM-1 Ocnosl MO, nuneitnas perpeccus (Jlaboparopuas padora)

KM-2 KM-2 Knaccudukanus u xkinacrepusaius (IIporpammupoBanue (kox))

KM-3 KM-3 Cseprounsie Heliponnble ceTH (IIporpammupoBanme (kom))

KM-4 KM-4. PexyppenTHsle HeilpoHHble ceTH (IIporpammupoBanue (kon))

KM-5 KM-5 Coctsazarenshbie cetr (IIporpammupoBanue (Kox))

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 >
pasjena S en Henens 4 7 10 13 16
KM:
1 OCHOBBI MalIMHHOTO O0y4YEHUs
11 bazoBble noHsATH. 3a/1a4a perpeccuy. +
2 3agauu KIacCU(pUKALMK U KJI1acTepU3aliuu
2.1 3anaun Kiaccu(UKaINK U KIaCTepU3aluu +
3 Heiiponnsie cetu. TensorFlow u Keras.
3.1 TensorFlow u Keras. CBepTouHbI€ CEeTH. +
3.2 PexyppeHTHBIE CETH. +
4 CocrtazarenbHoe o0yueHue
41 ['eHepaTHBHO-COCTSI3aTENbHAS CETh, +
' AQHTarOHUCTHYECKas Urpa
Bec KM, %: | 15 15 25 25 20
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