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;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leabp ocBoeHMsI AMCHMIUIMHBI. HW3YYEHHE aKTyalbHBIX 3aJad B 0OJACTH HCKYCCTBEHHOI'O
WHTEIJICKTA, CBS3aHHBIX C AHAIM30M OONBIINX OOBEMOB MJAHHBIX, U MPUMECHEHHE COBPEMEHHBIX
IIPOrPaMMHBIX CPEJCTB AJISl UX PEIIeHUsI HA OCHOBE METO/I0B MAIIMHHOTO 00y4YeHUs
3agauu AUCHUILIMHBI
- 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
3a/1a4 aHaJIu3a JaHHBIX;
- HHTEPIPETUPOBATH PE3YNIHTATH MAIIUHHOTO O0YUYEHHUS C LENIbI0 UX MPAKTHUYECKOT0 IPUMEHEHHUS
JUTS aHaTi3a OOJIBIINX MaCCUBOB JIAHHBIX;
- pa3zpabaThIBaTh MOJIEIIM HA OCHOBE METO/I0B MAIIMHHOT'O OOYUEHUS U BBIIIOJIHATD UX OLEHKY.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTH/KEHUS] KOMIIeTEeHIHIi:

KOI[ U HAMMECHOBaHUE KOI[ U HAMMEHOBaHUE 3al'lJIaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIIMU
[1K-3 Cnocoben npumensts | U-1nk-3 JlemoncTpupyer 3HATh.
METOAbI U TEXHOJIOTUU 3HAHUSI METOJ0B MAIlITMHHOI'O - METO/IbI MAIIMHHOTO 00y4CHHSL.
HCKYCCTBEHHOT'O 00y4YeHHUs U yMeeT UX
MHTEJIJIEKTA JJIs1 pa3pabOTKU | IPUMEHATD Ul aHAIU3a YMCTb.
MHTEJUIEKTYAJIbHBIX CUCTEM | JIaHHBIX - HPUMCHATh MCTOIbI MAIIMHHOTO

o6yquH;1 JJIA aHaJIn3a OOJIBIIINX JaHHBIX.

ITK-3 Cnocob6en npumensth | MJ1-2nk-3 Beioupaer meroapt u | 3HATh:

METO/Ibl U TEXHOJIOTHH cpeactBa o0paboTku Oonpmux | - OCHOBHBIC KJIACChI 3a/1a1 MAIIKHHOTO

FICKYCCTBEHHOTO JIAHHBIX o0y4yeHHsI U TpeOOBaHUS K TPOrPAMMHOMY

UHTEJUIEKTa 715 pa3paboTKu 00eCreyeHnIo [yl aHalIu3a IaHHbIX;

UHTEJUIEKTYaJIbHBIX CUCTEM - Crer UKy METO10B MAIINHHOTO
oOyueHHMs JUIs pelIeHns 3a7a4 aHaInu3a
JTAHHBIX;

- COBpCMCHHBIC MHCTPYMCHTAJILHBIC
CpeacTBa U TEXHOJOTMH I PCIICHUA
3aga4 MallIMHHOI'O O6y‘leHI/I$I.

YMETh:

- IPUMEHSTH METO/Ibl CUCTEMHOTO aHaJIN3a
Y MHTEJJIEKTYalIbHOTO aHaAIN3a JaHHbIX
JUTSL TOCTUKEHUS ONITUMAIbHOTO
pe3yJibTara.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccCHOHaNbHOW —00pa3oBaTeNbHON mporpamme
UckyccrBennsiit uHTemiekt (nanee — OIIOII), nampaBnenus mnoarotoBku 01.04.02 Ilpuknaanas
MaTeMaTHKa U HHPOpMaTUKa, ypoBEeHb 00pa3oBaHUs: Bbicliee 00pa3oBaHUE - MaruCTparypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh AKTYyaJIbHBIE 337a4ll IPUKJIAJHON MaTeMaTUKU U HHPOPMATHKHU, METOJIbI M CPEJICTBA aHAIIN3A
JAHHBIX, AITOPUTMBI U METOJIbl PACIPEEIIEHHBIX CUCTEM

- yMeTh pa3zpabaThIBaTh MPOTrPaMMHbBIE PUIIOKEHUS ¢ TPUMEHEHUEM CPEICTB NapajlieTbHON
00paboTKH, MOOMIIBHBIX U CETEBBIX TEXHOJOTUH, YEIOBEKO-MAIIMHHBIX HHTEP(EcoB




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOHN KBAJIM(PUKAIIMOHHON PabOTHI.



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 — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI MallIMHHOTO 16 3 4 8 - - - - - - 4 - IIodzomogKa K ayOumopHusimM 3aHAMUAM:
o0yueHus [TpopaboTka JeK1nH, BBIOJIHEHHE U
11 Bba3oBbie MOHATHSL. 16 4 8 - - - - - - 4 - MOJIrOTOBKA K 3amuTe jJab. padoTh
3amaua perpeccuu. ITodzomogKa K mexkyuiemy KOHmponio:
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 JOIIOJTHUTENEHOTO MaTepHaa o pasJieny
2.1 RENEE| 18 4 8 - - - - - - 6 - "3amaun knaccuukayy U Kiractepuzanun’
KIaccu(UKaII 1 Ilodzomogxa domawnezo 3adanua:
KJIacTepHU3aLiH [ToaroroBka joMaliHero 3a1aHKs HAIIpaBIeHa
Ha OTPabOTKY YMEHUI peleHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJA€TCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"3amgauu knaccuuKayMK U KiIacTepruzanuu’
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:
IIpopaboTka JIeKIINH, BHIITOJIHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB I10 H3YYCHHOMY B
paznene "3anaun KiaccupuKauuu u
KJIacTepu3auu’ MaTepuany.

Iloozomoeka K meKyuwiemy KOHmMPOJIIo:
[ToBTOpeHue Matepuana no pasaeny "3agadu
KIaccu(pUKaIy U K1acTepu3anun’

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
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY 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 pemeHus
npodeccHoHaNbHBIX 3aa4. JlomaniHee 3a1aHne
BBIIAETCA CTYACHTAM I10 H3YYCHHOMY B pa3jieie
"HeiiponHsle ceTn" MaTepHuaiy.




JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
U3YYUTh JTUTEPATYPY U pa300paTh MpUMEPHI
BBITTOJTHEHUS TTOTOOHBIX 3a1aHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPECTaBICHHBIM MTUCBMEHHBIM padoTaM.
Iloozomoska 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, c1p. 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.

Ilo0zomogka K ayoumopHvlm 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 I10 H3YYCHHOMY B pa3Jieie
"CocrszarenpHoe oOyueHue" MaTtepuany.
JIOTIOMTHUTETBHO CTYICHTY HEOOX0ANMO
M3YYUTh JTUTEPATYPy U pazoOpaTh MpUMEPHI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3aJaHus TIPOBOJIUTCS TI0
MIpeICTaBJICHHBIM TUCHhbMEHHBIM 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.. Heiponnsie cetu. [lepcenTpos,
ero o0yueHue..

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. IlepcentpoH, KiaccupuKanus;
2. JIuneiiHas perpeccus;
3. MeToz ONOpHBIX BEKTOPOB, KIACTEPU3aLUS;
4. CocTs3aTenbHbIE CETH,
5. PekyppeHTHBIE CETH, TeHEpalus TEKCTa;
6. CBepTOUYHBIE HEHPOHHBIE CETH, KJIaCCU(PUKALINS N300paKEHH.

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 10 pa3zzeny "3anaun Kiaccu(puKauy U KiaacTepu3anuu’
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 IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena O11eHOYHOE CPEJICTBO
JTCUUILTUAHEI (B (TN ¥ HAUMEHOBAHUE)
3amaHupOBaHHbIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Komst
COOTBETCTBUH C
(B cOOTBETCTBUHU C pazjesioM 1) HWHJIUKAaTOPOB n3.1)
1] 23] 4
3HaTh:
METO/bl MAITUHHOTO 00YUYCHUS V/-1iics + [TporpammupoBanue (kox)/KM-5
] Cocrsi3aTesbHbIC CETH

COBpEMEHHBIE HHCTPYMEHTAJIbHBIE CPEICTBA U TEXHOJIOTUU IS VJT-2mic3 + HpOFp&MMI/IpOBéiHI/Ie (xon)/KM-3
pElIeHUs 3a/1a4 MAalTHHHOTO O0YYCHHUS CBepToUYHBIC HEHPOHHBIC CETH
crenu(puKy METOI0B MAIIIMHHOTO O0yUYeHUS JJIsl peLIeHHs 3a1a4 VJT-2mic3 + [IporpammupoBanue (kox)/KM-4,
aHau3a JaHHBIX ] PexyppeHTHBIE HEMPOHHBIE CETH
OCHOBHBI€ KJIACChI 33/1a4 MAIIMHHOTO 00y4eHUsI U TpeOOBaHUS K V213 + [IporpammupoBanue (kox)/KM-2
MIPOrpaMMHOMY 00€CIIEUeHHIO JIJIsl aHAN3a JaHHBIX ] Krnaccudukanus u knacrepuzanus
Ymersb:
MPUMEHSITh METO/IbI MAIIMHHOTO O0YYEeHHUS [Tl aHaIN3a O0IbIINX V-1nics + [TporpammupoBanue (kox)/KM-5
JTAHHBIX i CocTs3aTenbHble CETH
MPUMEHSITh METO/Ibl CHCTEMHOTO aHaN3a U MHTEIUIEKTYaIbHOTO VIT-21c3 + Ha6opaTolea;1 pabota/KM-1 OcHOBBI
aHaJIM3a JAHHBIX JJIS JIOCTHOKEHUS ONITHMAIBHOTO Pe3yabTaTa MO, nuHeliHas perpeccus
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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 JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

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

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. ®nax I1.- "MamunHOe 00y4yenue. Hayka 1 HCKycCTBO MOCTPOEHUS aJIrOPUTMOB, KOTOpBIE
u3BJIeKaloT 3HaHUs U3 nanHbix", U3narensctBo: "JIMK Ilpecc", Mocksa, 2015 - (400 c.)
http://e.lanbook.com/books/element.php?pll_id=69955;

2. llapnen b., Maccapon JI., bockertu A.- "KpynHomMaciitabHoe MallmmHHOE 0O0Y4EeHHE BMECTE C
Python", M3parensctBo: "JIMK IlIpecc", Mocksa, 2018 - (358 c.)
https://e.lanbook.com/book/105836;

3. PoctoBues B. C.- "UckyccTBeHHbIe HelipoHHble ceTn", (2-¢ u3n., crep.), UznarenscrBo: "Jlanp",
Cankr-IlerepOypr, 2021 - (216 c.)

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

4. ABepkuH, A. H. UckyccTBeHHbIE HEHPOHHBIE CETH U TEHETUYECKUE AITOPUTMBI : yueOHOe
nocobue no kypcy "HeTpaauunonHsie MoJiesid BeIYUCISHUN" 110 HanpasineHuio "MHdopmartuka u
BerynciuTenbHas Texuuka" / A. H. Asepkun, E. B. Jleasmukosa, Harr. uccnen. ya-t "MOU" . — M.
: U3n-Bo MDU, 2014 . — 68 c. - ISBN 978-5-7046-1547-7 ..

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(h)UCHBIX IPOrpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. Python;

6. Jupiter Notebook;
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7. TensorFlow.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. basza nannbix Web of Science - http://webofscience.com/
4. ba3a nanHbIx 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/AA U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata
8. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoi 3ammThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

9. baza OTKPbLITBIX JaHHBIX MI/IHI/ICTepCTBa IKOHOMHUYECCKOI'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
HAaMMCHOBaHUE
VYueOusie aynuropuu i | JK-120, MamuHHbIH 321 cepBep, KOHAUIMOHEP
MPOBEACHUS JICKIMOHHBIX NBI]
3aHATUHN U TEKYILETO I-404, Yuebnas rapTa co CKaMbe, CTOJI MIPENOAABATEIS,
KOHTPOJIA ayIUTOpUs CTYJI, I0CKa MEJIOBAasl, KOMIIbIOTEPHAs CETh

¢ BBIXOJ0M B lIHTEpHET

VY4ebHble ayIUTOPUH IS
IPOBECHUS
71a00paTOPHBIX 3aHATHH

M-708, ducrieiHbiit
kiacc kag. "IIMUN"

CTOJI IIPEMNOAaBaTelis, CTOJI
KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
CeThb ¢ BBIXOJAOM B lHTEpHeET,
MYJIbTUMEANMHBIN POEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIbHBIN, KOHIULIMOHED

VY4eOHble ayAUuTOpUU IS
IPOBE/ICHUS
IIPOMEKYTOUHON
aTTecTaluu

M-708, {ucruieiHbIi
knace kag. "TIMUN"

CTOJI MPEMOo/IaBaTesi, CTOJ
KOMIIBIOTEPHBIH, CTYJI, KOMIIBIOTEPHAS
CeTh C BbIXOZIOM B MIHTEpHET,
MyJIbTUMEANMHBIN IPOEKTOP, KPaH,
KOMIIBIOTEP NEPCOHATBHBINA, KOHAUIIMOHED

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

HTB-201,
KommnsrorepHslii
YUTaIbHBIN 341

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJI
MIACbMEHHBIN, BEIIAIKA I OJEXKIbI,
KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULUOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

M-706a, rapTa co CKaMbe, CTOJ, CTYJI, TOCKa
KoHCynbpTallMOHHBIN 3aJ1 | MeNoBasi, KOMIIBIOTEPHAsS CETh C BBIXOJOM
kadenpst [IMUN B MIHTEpHET, MyJIbTUME TUIHBIN TPOEKTOP
M-704, CTOJ, CTYII, mKad, TymOa, JoCKa MeJIoBas,
[IpenonaBarenbekas KOMITBIOTEPHAs CETh C BBIXOJOM B
kapeapsr [IMUN WHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,

9KpaH, KOMITBIOTEDP MEPCOHAIBHBIMN,
XOJIOAWJIBHUK, KOHAULIMOHEP
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TTomemenust misa
XpaHeHHus 000pyJOBaHUS
U y4eOHOI0 MHBEHTapsI

E-403, Cxman

CTOJI JUTsl pabOTHI C TOKYMEHTAaMH, mKad,
mKadg JUist JOKYMEHTOB, KHUTH, YY€OHUKH,
1ocoOusi, TUTUIOMHBIE U KypCOBBIC PaOOTHI

CTYJCHTOB
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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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