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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO 06yqu1/1;I, IMOJTY4€HUE HAaBBIKOB ITPOTPAMMHUPOBAHUA
aJITOPUTMOB B obmactu HCKYCCTBEHHOI'O MHTCJIJICKTA U aHaJIM3a IMOJYYEHHBIX PE3YJIILTATOB.

2. MECTO JUCHUIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Hukn (paznmen) OIT: | 51.0.07.03

3. KOMIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATIINHBI
(MOJIYJIST)

OIIK-2 CriocobeH mpuMEeHSTh COBPEMEHHbIE TEXHHKH M METOIUKH cOOpa JaHHBIX, IPOABUHYTHIC METOJIBI KX 00pa0OTKH 1 aHAIIN3a,
B TOM YHCJIC UCHIOJIb30BaTh MHTEIUICKTYa bHbIE HH(POPMALMOHHO-aHATUTHYECKHE CUCTEMBI, ITPU PEIICHUH YIPaBICHUECKUX U
HCCIIEIOBATEIbCKHIX 3311

OIIK-2.3 Mcnone3yeT METOABI HCKYCCTBEHHOTO MHTEIIEKTa (MAIIMHHOTO OOYJEeHUs) H aHAIN3a OOJBIINX JAaHHBIX IS pELICHHS
NPHKIaJHBIX 33124

40.049. lIpodeccuonanbusbiii crangapt "CIIEMUAJIUCT IO JTOTUCTUKE HA TPAHCIIOPTE", yrBep:kaéHHbIii
npukazoM MuHHCTEPCTBA TPYAA H cOUMaNbHOI 3amuThl Poccuiicko ®@eaepauuu ot 8 cenrsaops 2014 r. N 616H
(3aperucrpupoBad Munucrepcrsom octunnu Poceniickoii ®@enepanun 26 cenrsiops 2014 r., perucrpannonnbiii N 34134)

OIIK-2. C. KOoHTpoJib pe3ynbTaTOB JIOTUCTUYECKOM JEATEIbHOCTH 110 IIEPEBO3KE IPy3a B LIEMH IOCTABOK

B pe3yabTaTe ocBOCHMS IMCHUILIUHBI (MOYJIs) 00ydaloLuiics 10/KeH

3.1 | 3nars:

3.1.1 | ocHOBHBIE METO/IbI MAIIIMHHOTO OOYYCHHS; KJIAaCCH(HUKAIMIO 3a/1a4 MAIIMHHOTO 00y4eHUsT; METPUKH KauecTBa MOJIEIIH;
¢ysaKIME 1 MeTo el OndroTeky Pandas: query, tail, sample, head; meTons! GpunbTpamy u arperaniyl JTaHHBIX; TPA3HAKA
nepeoOydeHHOCTH MOJIeNH; MeToAbl bubmuoTek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 [ arperupoBaTh qaHHBIC cpencTBaMu Python; BEITONHATE (QUIBTPAINIO JAHHEIX cpencTBamu Python; HacTpanBath Bec
HEeWpOHHA; BEIOMPATH THII KIACCU(PUKATOPA B 3aBUCHMOCTH OT IIOCTaBICHHON 3a/1a4i; BU3yalH3HPOBATh JaHHbIE
cpeacTBamu 6uOIHOoTEK pandas, seaborn, matplotlib;

3.2.2 | BBIIOJNHATh MHOTOKJIACCOBYIO KJIACCH(DHKALIUIO METOAaMu OuOmuoTeku sklearn;

3.2.3 | cTpOUTh AEPEBbsI PEILIEHUN U BBIIIOJIHATH 110 HUM NIPECKa3aHUeE.

3.3 | Banagersn:

3.3.1 | mocTpoeHus nepeBa pelieHHuid;

3.3.2 | peanm3anuu anropuTMa ciaydaiHoro jeca (Random forest);

3.3.3 | HantucaHKs HEHPOHHBIX CETEH;

3.3.4 | oOyueHUs MOJIETIH.

4. CTPYKTYPA U COAEP KAHME TUCIUIIIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3fesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIpumeuyanue

3aHATHS / Kvpe

Pa3nen 1. BBeeHue B cHCTeMbI HCKYCCTBEHHOTO MHTEJJIEKTA.
IIpenodpadoTKa TaAHHBIX.

1.1 HckyccTBennblii uHTeekT. OcHOBHBIC MoHATHS M. MarmHHOe 00ydeHue. 2 2
I'nmybokoe oOyuenne. O0yueHue ¢ yauteneM u 6e3 yaurens. /Cp/
1.2 JanHbie, Mozenb, 00paboTKa JaHHBIX. METOI0IOTUYECKIE IPUHITAITHI aHATA3BI 2 2

naHHbIX. 1{enu, 3Tansl, METOIbI i TEXHUKH.
OubTpanys rpynInupoBKa U arperanus JaHHbix. /JIex/

1.3 Busyanuzanus nanusix. Busyanusaius nanaeix B Phyton. Busyanusanus B 2 2
Pandas. bubnmuoteku Seaborn u Matplotlib. /Cp/

1.4 ANTOPUTMEI M CTPYKTYPHI TaHHBIX. brubmmnoreka Pandas: cTpykTyps! HaHHEIX: 2 2
Series u DataFrame. PaGorta c csv.
Mp/

1.5 OunbTparys qaHHbx. bubnmoreka Pandas. BeiBoj cTpok v KOJIOHOK. MeToibI 2 2
query, tail, sample, head. O6beaunerne meronos. /Cp/

1.6 OunbTpanus qanHeix. bubnmoreka Pandas. BeiBoj cTpok 1 KomoHOK. MeTo bl 2 2
query, tail, sample, head. O6beaunenne Mmeto10B. /J1a6/

1.7 Arperanus naabeix B Pandas: count, sum, max, min, mean, median. Metosl 2 2
groupby u aggregate. O0benuHenne MeTo0B. /Cp/

1.8 Arperanus gaHabX B Pandas: count, sum, max, min, mean, median. Meto s 2 2

groupby u aggregate. O6bpennHeHNe MeTonoB. /Cp/




1.9

Busyanuzauus nanusix B Phyton. Meroas! Buzyanusanuu B Pandas. bubnuorexkn
Seaborn u Matplotlib. I'paduku, TemoBbie KapThl, JHarpaMMbl paCCEHBAHUS.
AHaNM3 1 HHTEPIIPETalis pe3ynbTaToB BU3yaam3au. /Cp/

Pa3gen 2. Meroabl MAIIMHHOIO 00y4YeHHUsI

2.1

Pemarormue nepeBbsi: ocHOBHBIE MOHATHA. Kiaccugukanus. JlepeBbs pelieHuii.
OcHoBHBIE TapaMeTpHI AepeBa. JlepeBo pelleHnit B 3aqaun perpeccud. Merof
Ommkanmmx coceneit. /Jlex/

2.2

Konmermus ciryqaiinoro seca. CiydaiiHas BRIOOpKa TPEHHPOBOYHBIX 00pa3IioB.
Ycpennenue npor1o3oB. IIpobnema nepeoOydeHus. MeTpuKH KauecTBa MOJIEIH.
Tectupoanne ROC AUC. /Cp/

23

Heiiponnsie cetu. MckyccrBennbie HelipoHsl. [lepuentpon. OGyuenue
HelipoHa. /Cp/

2.4

I'panuentHsiii ciryck. JIpoOieHue mara mpy rpaldeHTHOM CITyCKe.
CroxacTH4ecKHii TpaANeHTHBIH cIryck. MeToa Hauckopeiimero ciycka. /Cp/

2.5

Heiiponnas cets. OgHocmnoiinas Mozensb. CBepToOUHbIe HEHPOHHBIE CETH.
CBEPTOUHBIH CITOM, CJIOW OBBIOOPKH, MOJHOCBA3HBIN cioi. [leneBas
¢yaxmus. /Cp/

2.6

3anaun pacno3naBanus o0pa3oB. Kimaccudukanus oobpektoB. [Tonck
n3o00pakeHus no oobpasiy. /Cp/

2.7

Pemaromue nepesbsi: 00ydenue moaenu. bubianorexu sklearn, pandas, numpy.
Be16op napamerpos moznenu. Kpocc-sanunanust. [IpensapurensHas o6paboTka
JMaHHBIX. TpeHUPOBOYHEIN HA0OP AaHHBIX. TeCTOBBII HAOOP TaHHBIX.

Mp/

2.8

bubnuoteku sklearn, pandas, numpy. Bei6op napamerpos monenu. Kpocc-
Basmnanust. [IpenBapurensHas 00paboTka faHHBIX. TpeHUPOBOUHBIH HAOOP
JIaHHBIX. TecTOBBIH HA0OP TaHHEIX.

/J1a6/

2.9

Konnenus cimyqaiinoro neca. CiaydaiiHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IIoB.
VYcepenaenue nporHo3oB. [Ipoonema nepeodydenus. Tumbl omubok: true
negative, false positive. Metpuku kauecta: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /Cp/

2.10

PacniozHaBaHHE pYKOIMHUCHBIX U(P. ANTOPUTMBI CIy4alfHOTO Jeca.
OnrumaibpHbIC TapaMeTpsl AepeBa u neca. /Cp/

2.11

HckyccTBeHHBIH HeWpoH. Bxon, pyHKINSA aKTHBAUHU (CUTMOUIA,
runepOoamaeckuil TanreHc, SoftMax). Ilogdop Becos. /Cp/

2.12

OmnpenerneHre TOHATBHOCTH TEKCTA C TOMOIIBIO HEHPOHHBIX ceTeil. bubmmorexn
tensorflow, Keras, Habop nanusix IMDb. /Cp/

2.13

Bubnuoteka Keras. [ToMHOCBSI3HBIN 1 CTIIQXKUBAIOIIU ci1oH, cioit Dropout.
Pemenue nmpo6nem nepeodyuenus. /Cp/

2.14

Knaccudukarus n3o0paxeHni Mo HeCKOJIbKUM KitaccaM (boiee aByx). Habop
naHabix Fashion Mnist. /Cp/

2.15

Bremane ncTouHrKY AaHHBIX Ui aHanu3a. Kuggle. [ToarotoBka naHHBIX.
Pabora ¢ nuzobpaxkenusimu pazsoro ¢opmara. /Cp/

2.16

PacnioznaBanue o6pa3oB. Knaccudukaius n300pakeHui KOIIeK U co0ak.
bubmoreka keras , ImageDataGenerator. JlocTrxeHue 3aJaHHOW TOYHOCTH
MOJIENY Ha BaJHJAIIMOHHOH BBIOOpKE. /Cp/

2.17

Hammcanue coOCTBEHHBIX KJIACCOB ISl OTIMCaHUsI HeUpOHHOU ceT. HeipoH.
Cunoit. Cets. O0yuenne Monenu. Beinonnenune npenckasanus. /Cp/

2.18

INpenckazanue moJia Mo pOCTy U BECy € MIOMOIIBIO HEHPOHHOH CETH.
BrmmonHeHue npenckazanusa. MUHAMH3AIS 3HaUeHNS (QyHKIIMU TOTEepk.
OOydeHne: CTOXaCTHUECKHH rpafueHTHBIN ciryck. /Cp/

Pazaen 3. CamocTosiTesIbHaAst pagoTa

3.1

AJroput™ 006paTHOTO pacnpoctpaHeHus oumOku. OyHKIUK aKTHBAIHH.
Ornenka pabotsr cetu. /Cp/

32

Kommeroreproe 3penne. budmoreka OpenCV. CermenTanus n3o0paxeHHit.
JerexTrpoBanrue 0ObEKTOB.
/Cp/

33

Kowmneroreproe 3penue. bubnmuorexka OpenCV. OTcnexxuBaHue ABHKYIIUXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JUII.

/Cp/

10

34

O06paboTka ecTecTBEeHHOTO 513b1ka. OCHOBHBIE MOHATHUS. TOKEeHE3aIHs.
Jlemmatuzanus. /Cp/

10




3.5 O6paboTka ecTecTBEHHOTO s3bIKa. [lapcuHr 3aBHCcHMOCTeH. PacniosnaBanue 2 10
HMEHOBaHHBIX cymHocTel /Cp/

3.6 IMoaroToBka k jekuusm /Cp/ 2 2

3.7 IMoaroroBka k mabopaTopHbIM 3anHsTHSIM /Cp/ 2 4

Pazngen 4. KonTtakTHBIE Yachl HA aTTECTAILHIO

4.1 3auét /KD/ 2 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHouYHbIe MaTepHabl JUIsl MPOBEICHHUS IIPOMEXYTOYHON aTTECTAllMU OOYJaIOMUXCsl IPUBECHBI B IPHIIOKECHUHU K
paboueii mporpaMme AUCIUILITHHEL.

@DOpMBI U BHIBI TEKYLIETO KOHTPOJIS [0 AUCUUILIHHE (MOIYNIO), BUIBI 3aJJaHUH, KPUTEPUH UX OI[CHUBAHUS,
pacnpezenenue 6aioB 110 BHJaM TEKYIEro KOHTPOJIs pa3pabaThIBatoTCs MPerojaBaTeneM AUCHHUILUINHBL C YIeTOM €€ CIIeM(PHUKU 1
JIOBOJIATCS IO CBEACHHS 0OYJarOIMXCs Ha ITEPBOM YICOHOM 3aHITHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeNeM NUCIUILINHGI (MOAYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SMOC unu myreM NpoBEPKH MUCHbMEHHBIX PadoT, MPETyCMOTPEHHBIX pab0YMMHU POTpaMMaMHU AUCLIUILIIMH B
paMKax KOHTaKTHOI pabOThl M CaMOCTOSTENBHOH paboThl oOydaromuxcs. st GpukcupoBanus pe3ynbTaToB TEKYIIEr0 KOHTPOJIS
MOXeT ucnoinb3oBaThess DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas sureparypa

6.1.1. OcHoBHAas1 INTEpaTYpa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3natensc On. agpec
TBO, IOJ1
JI1.1 |Huxonsckuii C. H. ABTOMaTn3anys HHHOPMAIIIOHHOTO TIOBEJICHUS 1 Mocksa: | https://e.lanbook.com/bg
WCKYCCTBEHHBIN MHTEIJIEKT: YuebHoe mocodue MUPDA,
2020

6.1.2. Jlono1HUTEIBLHAS JIMTEPATypa

ABTOpBI, COCTaBUTENN 3ariaBue Wznatensc 5. agpec
TBO, TOJ

JI2.1 |2Kene3suos M. M. Metoap! ¥ TEXHOJIOTUU 00pabOTKH OONBIINX JaHHBIX: Mocksa: https://e.lanbook.com/bg
y4e0HO-METOIUIECKOEe TTOCOOHE MocKOBCK
Wit
rocyaapct
BCHHBIN
CTPOUTEIb
HBIN
YHUBEPCH
TeT, 2020

6.2 NadopManmoHHbIE TEXHOJOTHH, HCIOJIb3yeMble IPH OCYIIeCTBICHNH 00Pa30BaTEILHOIO MPoIecca Mo JHCHUILTHHE
(Moay.a10)

6.2.1 IlepeyeHb JIMIIEH3HOHHOIO U CBOOOHO PACIPOCTPAHSEMOr0 NIPOrPAMMHOI0 o00ecneYeHus

6.2.1.1 | Python

6.2.2 IlepeyeHb nmpoeccHOHAIBHBIX 0a3 TaHHBIX 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UndopmarmonHas crpaBouHas cuctema TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UudopmanmonHas crpaBouHas cuctema "['apant" http://www.garant.ru

6.2.2.3 | ba3a mannsIx ['ocynapcTBeHHBIX cTaHAapToB http://gostexpert.ru/

6.2.2.4 | ba3a manHBIX «OKeme3HomoposkHbIE TepeBO3Km» https://cargo-report.info/

6.2.2.5 | [Inatdopma maHHBIX U aHAIH3a - https://kaggle.com

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.1 | YueOHble aynuTOpHU ISl IPOBEICHHS 3aHATUI JISKIIMOHHOTO THIIA, YKOMIUICKTOBAHHBIC CIICIUAIM3UPOBAHHON MEOEIBI0
1 TEXHHYECKUMH CPEACTBAMHU 00yUEHHS: MyITETHMEINIHOE 000pyIOBaHUE IS IPEIOCTABICHUS yIeOHOH HH(pOpMAIHN
00JIBIIION ayJUTOPHH /NN 3BYKOYCHIIUBAIOIIEEe 000pyIOBaHNE (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).




7.2

VYueOHbIe ayTUTOPUH AT IPOBEACHUS 3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBEIX W HHAWBUIYaTbHBIX KOHCYIBTAIIUH,
TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOMN aTTECTALlNH, YKOMILIEKTOBAHHbIE CIICHHATH3UPOBAHHON MEOCIBIO U
TEXHHYECKHUMH CPEICTBAMU 00Y4CHUS: MYIbTHMENMHHOE 000pyJOBaHKE ¥/UIIH 3ByKOYCHIMBAIOIIEE 000pYyI0BaHNE
(cTanmoHapHOE NN TIEPEHOCHOE).

73

[TomemeHus 17151 CaMOCTOSITENTFHOI PaOOTHI, OCHAIIEHHBIE KOMITBIOTEPHOI TEXHUKOM C BO3MOKHOCTEIO OKITIOYSHUS K
cet "MHTEepHET" M 0OEcCIIeueHNEeM JOCTYIA B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELY YHUBEPCUTETA.

74

[MomerneHus [T XpaHEHUST H POPUIAKTHIECKOTO 0OCTY)KUBaHHS yIeOHOTO 000pyTOBaHMUSL.

7.5

JlabopaTopuu, OCHALIICHHBIE CIIEIHATBEHBIM J1a00PaTOPHBIM 000PYIOBAHHEM: KOMIIBIOTEPHON TEXHUKOH C YCTaHOBJICHHBIM
I1O: Python, a Takxke ¢ BO3MOKHOCTBIO TIOJKITIOUEHHSI K ceTh "MHTepHeT" 1 00ecniedeHneM TOCTYIa B JICKTPOHHYIO
“HPOPMAITMOHHO-00pa30BaTENbHYIO CPEAY YHHBEPCUTETA




