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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO 06yqu1/1;I, TMOJTY4€HUE HAaBbIKOB IPOTrpaMMHUPOBaHUA
aJITOPUTMOB B obmactu HCKYCCTBECHHOI'O MHTEJUICKTA U aHaJIn3a NOJIYUCHHBIX PE3YIILTATOB.

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

Iuxn (paszen) OIT: | 51.0.31.01

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

OIIK-10 Cnocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUIECKHUE 3aJ]aui B 00J1aCTH CBOEH MPOeCCHOHANBHOM AeATENbHOCTH

OIIK-10.3 Hcnonb3yeT METOAb! HCKYCCTBEHHOTO MHTEJUIEKTa (MAIIMHHOTO 00YJIeHUs ) U aHaIu3a OOJBbIIUX JAHHBIX JUIS PEIICHUS
TPUKIJIAJTHBIX 337149

17.044. Ilpodeccnonansusiii crangapt "HAYAJIBHUK YYACTKA ITPOU3BOJACTBA 11O TEXHUYECKOMY

OBCJIY) KUBAHUIO U PEMOHTY OBOPYJIOBAHUSI, YCTPOMCTB U CACTEM JIEKTPOCHABXKEHUS,
CUTHAJIM3AIINU, HEHTPAJIN3AIIUA U BJIOKHPOBKHU KEJE3HOAOPOXHOI'O TPAHCIIOPTA",
YTBepP:KAEHHBI npuka3oM MUHUCTEPCTBA TPYIA M couMaIbHOI 3ammThl Poccuiicko ®@enepauuu ot 23 ssuBapst 2017 r. N
651 (3aperucTpupoBan MunucrepctBom octuunu Poccuiickoii @enepanuu 7 ¢pespads 2017 r., perucrpaunonnsiii N 45558)

OIIK-10. E. Ynpasnenne nporeccoM BEITOJHEHHUS Pa0OT IO TEXHUIECKOMY 00CTY)XKHBaHHIO, PEMOHTY W BOCCTAHOBIICHHIO
00CITY’KMBaeMBIX YCTPOICTB 3MEKTPH(PUKAIINN U 3TIEKTPOCHA0KEHHNS JKEeJIE3HOJOPOKHOTO TPAHCIIOPTA
E/03.6 Ananu3 pe3yiabTaToB MPOU3BOJICTBEHHON ACSTEILHOCTH PaiOHA AIIEKTPOCHAOKEHHUS JKEJIe3HOJOPOKHOTO TPaHCIIOpTa

B pe3yabTaTe ocBOeHHS AMCOUIIINHBI (MOAYJISI) 00yUalOLIHiics 10KeH

3.1 (3HaTh:

3.1.1 [ ocHOBHBIE METO/IBI MAIIMHHOTO O0YUEHUS; KITaCCU(UKALIUIO 3a/1a4 MAITMHHOTO 00YICHUS; METPUKU Ka4eCTBa MOJEIY;
¢byHKIMH 1 MeTonbl Oubnoreku Pandas: query, tail, sample, head; Mmetop! GunbTpalyy 1 arperaiuy JaHHBIX; TPH3HAKA
nepeoOyIeHHOCTH MOJIeITH; MeTo bl OnbmuoTek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 | arperupoBath AaHHBIC cpencTBaMu Python; BBIMOIHATE GuibTpaLMIo JaHHEIX cpeacTBamu Python; HacTpauBath Bec
HeWpoHHA; BEIOMPATH THIT KJIacCH(HUKATOpa B 3aBUCHMOCTH OT ITOCTAaBJICHHOH 3aaql; BU3yaJIH3UPOBATh TaHHBIC
cpexncrBamu 6nbIHOTEK pandas, seaborn, matplotlib;

3.2.2 | BBIIOTHATH MHOTOKJIACCOBYIO KJTAaCCH(HKAIHIIO MeTotaMu 6nbmroTeku sklearn;

3.2.3 | cTpOUTH IepeBbsl PEIICHUH U BHITOIHATH 10 HUM IpeICKa3aHHe.

3.3 | Baragern:

3.3.1 | nocTpoeHus epeBa pelcHUN;

3.3.2 | peanmu3aluu anroputMa ciaydainoro jeca (Random forest);

3.3.3 | HanucaHusl HEWPOHHBIX CETEH;

3.3.4 | oOyueHHs MOJICITH.

4. CTPYKTYPA U COAEP KAHUE JUCHUTIITUHBI (MO YJIS)

Kon HaumeHoBaHue pa3/iesioB ¥ TeM /BU]I 3aHATHS/ Cemectp | YacoB | IIpumeuyanue
3aHATHSA / Kype

Paznen 1. OcHoBBI aHAJIN3A JaHHBIX

1.1 OcCHOBHBIE IOHATHUS aHAIU3a JaHHBIX. MICKyCcCTBEHHBIM NHTEIEKT. MaluHHOE 5 2
oOyuenue. ['mybokoe oOyuenue. OOyuenue ¢ yuurenem u 6e3 yaurens. /Cp/
1.2 JlanHble, MoJeNb, 00paboTKa JaHHBIX. METOI0I0THYEeCKUE TPUHITUIIBI AHATH3BI 5 2

naHHbIX. L{enu, 9Tarbl, METO/Ibl B TEXHHUKH.
OunpTparys TPyNNUPOBKA U arperarus AaHHbIX. /JIex/

1.3 Busyanusanus nasssix. Busyanmsanus nanasix B Phyton. Busyanmusanus B 5 2
Pandas. Bubnmoreku Seaborn u Matplotlib. /Cp/

1.4 AJITOPUTMBI ¥ CTPYKTYPBI JaHHBIX. brubnnoteka Pandas: cTpyKTyphl TaHHBIX: 5 2
Series u DataFrame. Pabora ¢ csv.
Mp/

1.5 OunbTpanus qanHex. bubnmoreka Pandas. BeiBoa cTpok 1 kooHOK. MeToabl 5 4
query, tail, sample, head. O6beauHeHNE MeTOOB. /Cp/

1.6 Arperanus nanubix B Pandas: count, sum, max, min, mean, median. Meto sl 5 2
groupby u aggregate. O0bpennHeHNEe MeTonoB. /Cp/

1.7 Arperanus maHHbIX B Pandas: count, sum, max, min, mean, median. Meto b 5 2

groupby u aggregate. O0bennHeHNE MeTOHOB. /JIab/

1.8 Busyanuzauus nanusix B Phyton. Meroas! Buzyanuzanuu B Pandas. bubnuorexu 5 2
Seaborn u Matplotlib. I'paduku, TemmoBbie KapThl, AMATPAMMBI paCCEHBAHUS.
AHaNM3 U HHTEPIIpETaNis pe3ynbTaToB BU3yaamu3arud. /Cp/




Pazgen 2. MeToabl MAIMHHOTO 00Y4eHHS

2.1

Pemaromue nepeBrsi: ocHOBHBIE MOHATHA. Kiaccupukanus. Jlepebs peleHuit.
OcHoBHbIE TapaMeTpsl JiepeBa. JlepeBo penieHnii B 3a1auu perpeccuu. Meton
Ommkaimumx coceneit. /Jlex/

2.2

Konuenmus ciyqaiinoro neca. CiaydyaiiHas BBIOOpKa TPEHUPOBOYHBIX 00Pa3IoB.
VYepennenue nporHosos. [Ipo6iema nepeoOydenns. MeTpuku KadecTBa MOZIEIH.
Tectuposarne ROC AUC. /Cp/

23

Heiiponnsie cetu. VckyccTBenuble Heliponsl. [leprientpon. O0ydenne
HelipoHa. /Cp/

24

I'panuentHsiii ciyck. poOieHue 1mara mpy rpaJueHTHOM CITyCKe.
CroxacTHieckuil rpaJineHTHBIN ciyck. MeToa Hauckopekiiero crycka. /Cp/

2.5

Heiiponnas cerb. OgHocnolinas moaens. CBepTOUHBIE HEHPOHHBIE CETH.
CBEpTOUHBIH CJI0H, CII0H MOIBRIOOPKH, OTHOCBA3HEIHN cioil. [leneBas

¢ynxuus. /Cp/

2.6

Pemaromue nepesbsi: o0ydenue moaenu. bubnmmnoteku sklearn, pandas, numpy.
Be16op napamerpos moznenu. Kpocc-sanmnanust. [IpensapurensHas o6paboTka
JaHHBIX. TpeHUPOBOYHEIM HA0OP AaHHBIX. TeCcTOBBII HAOOp TaHHBIX.

Mp/

2.7

bubnuoteku sklearn, pandas, numpy. Bei6op napamerpo moaenu. Kpocc-
Banmnanust. [IpenBapurensHas 00padoTKa TaHHBIX. TpeHUPOBOUHBIH HAOOP
nIaHHBIX. TecTOBBIH HA0OP TaHHBIX.

/J1ab/

2.8

Konnenus cimyqaiinoro neca. CiydaiiHas BBIOOpKa TPEHHPOBOUYHBIX 00pas3IoB.
VYcepennenue nporHo3os. [Ipobnema nepeodydenus. Tumbl omubok: true
negative, false positive. Metpuku kadectBa: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /Cp/

29

PacniozHaBaHHe pYKONMHUCHBIX HU(P. AJITOPUTMBI CIydaifHOTO Jeca.
OnTuMmanbHbIe TapaMeTpsl aepesa u seca. /Cp/

2.10

HckyccTBeHHBINH HeWpoH. Bxo, GpyHKIUS aKTUBAIUH (CUTMOUIA,
ranepOoamdeckuii TanreHc, SoftMax). [Togdop Becos. /Cp/

2.11

OmnpenerneHre TOHATBHOCTH TEKCTA C IOMOIIBI0 HEHPOHHBIX ceTei. bubmmoTtexn
tensorflow, Keras, Habop nanasix IMDb. /Cp/

2.12

Bbubnuoteka Keras. [ToiHOCBSA3HBIN U CIMIaXXUBAIOLIHIA CIIOH, cloil Dropout.
Pemenue mpo6nem nepeodyuenus. /Cp/

2.13

Knaccudukanms nzo0paxeHui o HECKOIBKUM KiaccaM (0osee nByx). HaGop
naHabIX Fashion Mnist. /Cp/

2.14

BHeniHne NCTOYHUKY AaHHBIX 1uis ananu3a. Kuggle. [ToaroToBka qaHHBIX.
Pa6ora c nuzobpaxkenusmu passoro ¢opmara. /Cp/

2.15

PacnioznaBanue o6pa3oB. Knaccudukaius n300paxeHui KoIIeK U codax.
bubmmoteka keras , ImageDataGenerator. JlocTrkeHUE 3aJaHHOH TOYHOCTH
MOJIENY Ha BaJWJAIIMOHHOH BBIOOpKE. /Cp/

Paspea 3. CamocrosiTeibHast padora

3.1

AJropuT™ 006paTHOTO pacnpocTpaHeHus oummOkd. OYHKIMN aKTHBALIUH.
Ornenka pa6otsr cetu. /Cp/

32

Kommeroreproe 3penne. budmnoreka OpenCV. CermeHTaus n300pakeHnit.
JletekTpoBaHHE OOBEKTOB.
/Cp/

33

Kowmneroreproe 3penue. bubnuorexka OpenCV. OTcnexxuBaHue ABHKYIIUXCS
00BEKTOB BO BpeMeHHU. Pacro3HaBaHue JIHII.

/Cp/

34

O06paboTKa ecTeCTBEHHOTO s13bIka. OCHOBHBIE OHATHS. TOKeHe3ausl.
JlemmaTu3anus. /Cp/

3.5

OG6paboTKa ecTecTBEeHHOTO si3bIka. [lapcuHr 3aBucumocteil. PacrozHaBanue
MMEHOBaHHBIX cymHocTel /Cp/

3.6

Hanmcanne coOCTBEHHBIX KIIACCOB JUTSA ONTHUCAHMS HeHpoHHOH ceTn. HelpoH.
Crnoit. Cets. Obyuenue moenu. Brrmonnenune npenckasanust. /Cp/

3.7

MunuMu3zanus 3HadeHus: yHKUUHU noTepb. OOydeHue: CTOXacTHUeCKUi
rpaJveHTHBIH cryck. /Cp/

3.8

IMoaroToBka k siexiusim /Cp/

39

IMoaroroska k nabopatopHbM 3aHITHSIM /Cp/




Paznen 4. KoHTaKkTHBIE YaChl HA ATTECTAIHIO

4.1 Zauér /KD/ 5 0,25

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl Ul IPOBEICHNS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOpMBI ¥ BHIBI TEKYIIEr0 KOHTPOJIS IO AUCIUILINHE (MOMIYIIO), BHIBI 3aJJaHUH, KDHTEPHUH X OICHUBAHUS,
pacnpezenenye 6auioB 10 BHAaM TEKYILETo KOHTPOJIS pa3pabaThiBaloTCs NPENoaaBaTelieM JUCIUILIMHBI C yIeTOM ee Crelu(pUKH 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeNeM MUCIUIUINHEI (MOIYIIA), KaK IPaBHIIO, C
ucnonb3oBanreM DMOC umn myreM IpoBEepKU MUCBMEHHBIX Pad0T, IPeIyCMOTPEHHBIX Pab0YNMH IpOrpaMMaMHy AUCIUIIINH B
paMKax KOHTaKTHOW pabOTHI U CaMOCTOSITENILHON paboThl 00ydaromuxcs. st GUKCHpOBaHUS PE3yJIbTATOB TEKYIIET'O KOHTPOJIS
MokeT ucnoibzoBathes JUOC.

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

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENHU 3arinaBue W3narensc Om1. aapec
TBO, TOJ
JI1.1 | Huxonwckuii C. H. ABTOMaTH3aIMsI HHPOPMAIIMOHHOTO MOBEICHUS U Mocksa: | https://e.lanbook.com/bg
MCKYCCTBEHHBII HHTEIUIEKT: Y4ueOHOe mocodue MUPDA,
2020

6.1.2. JlonotHUTEIBLHAS JINTEPATypa

ABTODBI, COCTaBUTEIN 3arnaBue Wznmarensc On. anpec
TBO, TOJI
JI2.1 |Cunopxuna I.T. CucreMbl HCKyCCTBEHHOTO MHTEILIEKTA. Mocksa: | http://www.book.ru/bool
KuoPyc,
2020

6.2 NudopManuoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPH OCYLIEeCTBJIeHUH 00Pa30BaTeILHOIO MpoIecca 1o JUCHHUIIUHE
(Moay.J10)

6.2.1 TlepeyeHb JMIIEH3UOHHOIO M CBOOOJHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecneYeHust

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 [lepeuens nMpodrecCHOHATBHBIX 023 JAHHBIX 1 HMH(OPMANHOHHBIX CHPABOYHBIX CHCTEM

6.2.2.1 | UacopmanmonHas cripaBouHas cucreMa Texskcmept https://tech.company-dis.ru

6.2.2.2 | Uadopmanmonnas cripaBouHas cucrema "'apant” http://www.garant.ru

6.2.2.3 | baza nanubIX ['ocygapcTBeHHBIX CTaHIAPTOB http://gostexpert.ru/

6.2.2.4 | baza nanubIX «JKene3HomopokHBIC TepeBO3Ku» https://cargo-report.info/

6.2.2.5 | ba3a maHHBIX AJIs1 KOHKYPCOB CPEH CIICIIMAINCTOB MO 00pabOTKe JaHHBIX U MAIIMHHOMY 00y4deHuIo kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCIUITIJIMHBI (MO YJISA)

7.1 | YueOHble ayAUTOPUH IS IPOBEACHNUS 3aHATHH JISKIHOHHOTO THTIA, YKOMILJIEKTOBAaHHbIE CIIEUATU3UPOBAHHON MeOEIbIO
U TEXHHYECKUMU CPEACTBAMH O0YUCHHUS: MYIbTHMEIUIHOE 000pyI0BaHUE Al IPEIOCTABICHUS yaeOHON HH(pOPMAIHH
OO0JTBIIION ayJUTOPHH W/HMIIH 3BYKOYCHIIMBAIONIEE 000pyTOBaHHUE (CTAIMOHAPHOE WIIH TIEPEHOCHOER).

7.2 | YueOHbIe aynuTOpHU ISl IPOBEICHHS 3aHATUI CEMHHAPCKOTO THIIA, TPYIIIIOBBIX U MHIMBUTYaIbHBIX KOHCYIbTaLlUH,
TEKYIIEro KOHTPOJIS M IIPOMEKYTOUHOH aTTeCTallnH, YKOMIUIEKTOBAaHHEIE CIIEIHATN3NPOBAHHON MeOETbI0 1
TEeXHHYECKIMU CPEACTBAMHU 00ydeHHUs: MyIbTHMEIUIHOE 000PyI0BaHUE 1/HIIH 3BYKOYCIUIMBAOIIEe 000pyAOBaHNE
(cranoHapHOE WK IIEPEHOCHOE).
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[Momemenus I CaMOCTOSATENBHON paObOTHI, OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHHUKON C BO3MOYKHOCTBIO MOAKITIOUSHHUS K
cerd "MHTepHeT" U 0OecreueHreM JOCTYIa B AIEKTPOHHYIO HH(POPMAaLIMOHHO-00pa30BaTENbHYIO CPELy YHUBEPCHTETA.

7.4

INomemnenus s XpaHEHH U IPO(QHUIAKTHUECKOTO 00CIyKUBAHUS YI€OHOTO 000PYTOBAHUS.

7.5

JlabopaTopun, OCHaIICHHBIC CIEHATBHBIM J1a00paTOPHBIM 000PYIOBaHHEM: KOMIIBIOTEPHOH TEXHUKOH C YCTAHOBIICHHBIM
[1O: Python, a Takxe ¢ BO3MOKHOCTBIO OAKIIOUEHHS K ceTH "MHTepHeT" u obecrniedeHueM JOCTyIa B SJIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA




