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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 U CONMANBHOI 3amuThl Poccniicko denepannu ot 8 cenrsnops 2014 r. N 616H
(3aperucrpupoBan Munucrepcrsom rocrunnn Poceniickoii ®@enepanun 26 cenrsadps 2014 r., perucrpannonnsniii N 34134)

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

B pe3yabTaTe 0cBOCHMS TUCHUILIUHBI (MOYJIA) 00y4aIOLIUIiCA 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 pa3nesioB ¥ TeM /BU] 3aHATHUSI/ Cemectp | Yacos | IIpumeuyanue

3aHATHS / Kvpe

Paszpnen 1. BBeieHUe HCKYCCTBEHHBII HHTEJIEKT

1.1 HckyccrBennsbiii uaTeiektT. OcHoBHbIe MoHATHS M. MarmHHOe 00ydeHue. 3 2
I'nmybokoe oOydenne. O0ydeHue ¢ yauteneM U 0e3 yaurens. /Jlek/

1.2 Jannbie, Mozenb, 00paboTKa JaHHBIX. METOI0JIOTUYECKIE IPUHITAITEI aHATA3BI 3 2
JaHubIx. Ileau, sTamsl, METOABI U TEXHUKH.
OunbTpalys TPYIMIUPOBKA U arperamus JaHHbIX. /JIex/

1.3 Busyanuzanus nanusix. Busyanusaius nanaeix B Phyton. Busyanusanus B 3 2
Pandas. bubmuotexku Seaborn u Matplotlib. /Jlex/

1.4 ANTOPUTMBI U CTPYKTYPHI aHHBIX. brubanoreka Pandas: CTpykTyps! aHHBIX: 3 2
Series u DataFrame. Pa6orta c csv.
Mp/

1.5 OunbTparnys qaHHbIX. bubnmoreka Pandas. BeiBoj cTpok 1 KOTOHOK. MeTo bl 3 2
query, tail, sample, head. O6beaunenne meronos. /TIp/

1.6 OunbTpanus qanHex. bubnmoreka Pandas. BeiBog cTpok 1 KomoHOK. MeTo b 3 2
query, tail, sample, head. O6beaunenne Mmero10B. /J1a6/

1.7 Arperanus naHusix B Pandas: count, sum, max, min, mean, median. Meto sl 3 2
groupby u aggregate. O0benmuHenue Meronos. /IIp/

1.8 Arperanus maHHbIX B Pandas: count, sum, max, min, mean, median. Meto s 3 2

groupby u aggregate. O0bpennHeHNe MeTonoB. /JIa6/




1.9

Busyanuzauus nanusix B Phyton. Meroas! Buzyanusanuu B Pandas. bubnuorexkn
Seaborn u Matplotlib. I'paduku, TemoBbie KapThl, JHarpaMMbl paCCEHBAHUS.
AHaNM3 U HHTEPIIPETalus Pe3ybTaToOB BU3yaIHn3aluH. /J1ad/

Pazgen 2. Metoabl MAalIMHHOIO 00y4eHHUs

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. /Jlex/

23

Heiiponnsie cetu. MckyccrBennbie HelipoHsl. [lepuentpon. OGyuenue
Helipona. /Jlex/

2.4

I'panuentHsiii ciryck. JIpoOieHue mara mpy rpaldeHTHOM CITyCKe.
CroxacTH4ecKHui TpaiueHTHBIN CITycK. MeToa Hauckopeiimero cmycka. /JIex/

2.5

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

2.6

Pemarormue nepesbs: o0ydenne moaenu. bubnmoreku sklearn, pandas, numpy.
Br16op napamerpoB monenu. Kpocc-sanunanus. [IpenBapurensHas oopaboTka
JMaHHbIX. TpeHUPOBOYHBIN HAOOP JaHHBIX. TeCTOBBIN HAOOP MaHHBIX.

Mp/

2.7

bubmmoteku sklearn, pandas, numpy. Ber6op mapamerpos momenu. Kpocc-
Banupanus. [Ipeasapurensaas o6paboTka faHHBIX. TpeHHPOBOUHEIH HAOOP
JMaHHbIX. TeCTOBBIN HAOOP MTaHHBIX.

/J1ab/

2.8

Konmermus ciryqaiinoro sieca. CiydaiiHas BRIOOpKa TPEHUPOBOYHBIX 00pa3IioB.
Ycpennenue nporao3oB. [Ipobnema nepeoOydenus. Tumnsl ommboK: true
negative, false positive. Metpuku kadecta: Precision, Recall, F1 score.
Tecruposarne ROC AUC. /TIp/

2.9

Pacmo3zHaBaHme pyKOIMCHBIX TH(GP. ANTOPUTMEBI CIy4aiiHOTO Jieca.
OnruManbHBIE TapaMeTphI AepeBa u jeca. /JIab/

2.10

HckyccTBeHHBIH HelpoH. Bxoa, GpyHKIMS akTHBanuu (CHTMOKAA,
runepooarueckuii Tanrenc, SoftMax). IToadop Becos. /TIp/

2.11

OmnpezesieHre TOHaIBHOCTH TEKCTA C TOMOIIBIO HEMPOHHBIX ceTeil. Bubimmorexku
tensorflow, Keras, Habop manusrx IMDb. /J1a6/

2.12

bubmmoteka Keras. [ToTHOCBSI3HBIN U CTIIQXKUBAIOIIUI CIIOH, ciioit Dropout.
Pemenne npo6nem nepeodyuenus. /Ip/

2.13

Knaccuduxanus nzo0pakeHni o HeCKOIbKUM KitaccaM (Oornee aByx). HaGop
nanHbIx Fashion Mnist. /J1a6/

2.14

BHelHie HCTOYHUKH TaHHBIX uis aHaiu3a. Kuggle. [ToaroToBka AaHHBIX.
Pabora ¢ uzobpaxxerusmu pazxHoro ¢popmara. /IIp/

2.15

PacnioznaBanme 06pa3oB. Kiraccnguxanms n3o0pakeHHit KOIIeK U cobax.
bubnuoreka keras , ImageDataGenerator. JlocTikeHue 3aJaHHOH TOYHOCTH
MOJICIIH Ha BaJMIAIIMOHHON BhIOOpPKE. /J1ab/

Pazgen 3. CamocTosiTesqibHas padoTa

3.1

Hammcanue coOCTBEHHBIX KIIACCOB ISl OTIMCaHUsI HeWpOHHOU ceT. HeiipoH.
Cunoit. Cets. OOyuenne Monenu. Beinonnenune npenckasanus. /Cp/

32

Ipenckazanue moJia Mo poCTy U BeCy € MIOMOIIBIO HEHPOHHOH CETH.
BrmmonHeHue npenckazanusa. MUHAMH3AIS 3HaYeHNS (QYHKIINU [TOTEPk.
OOyueHne: CTOXaCTHYECKUH rpafueHTHBIN ciryck. /Cp/

33

3amaun pacnosHaBaHUS 00pa3oB. Kiaccudukarus o6bextoB. [Touck
n3o0paxeHus mo oodpasimy. /Cp/

34

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

3.5

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

3.6

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

/Cp/

3.7

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




3.8 O6paboTka ecTecTBEHHOTO s3bIKa. [lapcuHr 3aBHCcHMOCTeH. PacniosnaBanue 3 4
HMEHOBaHHBIX cymHocTel /Cp/

39 IMoaroToBka k jekuusm /Cp/ 3 8

3.10 IMoaroroBka k mabopaTopHbIM 3anHsTHSIM /Cp/ 3 16

Pasznen 4. KoHTaKkTHBIE Yachl HA ATTECTAIIHIO

4.1 3auét /KD/ 3 0,15

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 NadopManHoHHbIE TEXHOJOTHH, HCIIOJIb3YeMble PH OCYIIeCTBJIEHNN 06Pa30BaTeILHOTO Mpolecca Mo THCHATNIHHE
(Moay.a10)

6.2.1 IlepeyeHb JIMIIEH3HOHHOTO U CBOOO/IHO PACIIPOCTPAHAEMOr0 IIPOrPAMMHOI0 00ecnedYeHHs
6.2.1.1 | Python

6.2.2 Ilepeuyenb nMpoecCHOHAIBHBIX 0a3 TaHHBIX 1 HHGOPMALHOHHBIX CIPABOYHBIX CUCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUMIIJINHBI (MO YJIA)

7.1 | YueOHble aytuTOpHUU ISl IPOBEICHHS 3aHATUI JIEKIMOHHOTO THIIA, YKOMIUIEKTOBAaHHBIE CIIEHUAIM3UPOBAaHHON MEOEIBI0
1 TeXHHYECKUMH CPEICTBAMHU 00y4IeHHs: MyITbTHMEINIHOE 000pyIOBaHNE AT IPENOCTAaBICHUS yaeOHOH HHpOpMaIn
00JIBIIION ayJUTOPHHU H/WUIIN 3BYKOYCHIIUBAIOIIEEe 000pyn0oBaHUE (CTAIIMOHAPHOE WM 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

JlaGopaTopun, OCHaIIIEHHBIE CIIEIHAIEHBIM J1a00paTOPHEIM 000PYTOBaHHEM: KOMIIBIOTEPHON TEXHUKOH € YCTaHOBICHHBIM
I1O: Python, a Takxe ¢ BO3MOKHOCTBIO TOJKITIOUEHHS K ceTh "MHTepHeT" 1 00ecniedeHneM JOCTYIa B SJIEKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA




