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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 NOJIYYCHHBIX PE3YIbTATOB.

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

Hukn (pazoen) OIT: |B1.0.32.01

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

OIIK-10 Cnocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUYECKHE 3a7a4H B 001aCTH CBOEH PO(ECCHOHATLHON AEATETbHOCTH

OIIK-10.3 Hcnonb3yeT METOAb! HCKyCCTBEHHOTO WHTEJIEKTa (MAIIMHHOTO 00Y4eHUs ) U aHaIM3a OOJIbIINX JaHHBIX AJIS pEICHUS
TPUKJIAJTHBIX 327149

17.032. Ipodeccnonansubiii crangapt "CHEOUAJIMCT JUCIIETYEPCKOI'O AIIITAPATA NOJAPA3JAEJIEHUA IO
OBCJIY)KUBAHUIO COOPYKEHUI U YCTPOMCTB UH®PACTPYKTYPHI )KEJE3HOIOPOXKHOI'O
TPAHCIIOPTA", yrBep:kaéHHbIi npuka3oM MUHHCTEPCTBA TPYAa U colMaabHoi 3amuThl Poccniicko @enepanuu ot 12
aexadps 2018 r. N 788u (3aperucrpupoBan MunuctepcrBoM woctunuu Pocceuniickoii @enepauuu 11 ssnBaps 2019 r.,
perucrpanuonnsiii N 53317)

OIIK-10. A. OnepaTuBHOE PYKOBOJCTBO pabOTON 110 TEXHHIECKOMY OOCITY)KHBAaHHIO, TEKYIIIEMY COJICPIKaHUI0 U PEMOHTY
COOPYKECHHH U YCTPOHCTB HHPPACTPYKTYPHI KEJIC3HOAOPOKHOTO TPAHCIIOPTA B IPeeTax CTPYKTYPHOTO MOIPa3ACIICHUS TUPEKIIUH
UHPPACTPYKTYPHI

A/02.6 OnepaTuBHOE PYKOBOJCTBO pabOTOH MO BOCCTAHOBJICHHIO HOPMAJILHOTO (DYHKIIMOHUPOBAHUSI COOPY)KEHHH U YCTPOMCTB
HH(PACTPYKTYPHI )KENIE3HOTOPOKHOTO TPAHCIIOPTA NP UX TOBPEKICHHUAX

B pe3yabTaTe ocBOCHMS IMCHUIIUHBI (MOAYJIs) 00ydaloLMiics 10/1KeH

3.1 | 3nars:

3.1.1 [ ocHOBHBIE METOJIBI MAIIMHHOTO OO0YYECHUS; KITaCCH(HUKAIIUIO 3a/1a9 MAITMHHOTO 00YJeHHUS; METPUKH KadeCTBa MOJICIIH;
¢yskIm 1 Meto ! Onbimmorexu Pandas: query, tail, sample, head; meTozns! prmbTpanmu u arperaniuy JaHHBIX; TPU3HAKH
nepeoOyueHHOCTH MOJien; MeToAb! Oubnuotek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 [ arperupoBaTh qaHHBIE cpecTBaMu Python; BEIMONHATE (QUIBTPAIMIO JAHHBIX cpefcTBaMu Python; HacTpauBate Bec
HeWpoHHA; BEIOUPATH THII KIIacCH(UKATOpa B 3aBUCUMOCTH OT ITOCTABIEHHOH 3aJjaull; BU3yaIU3UPOBATh JaHHbIE
cpeactBamu 6ubHoTek pandas, seaborn, matplotlib;

3.2.2 | BBIOJHATH MHOTOKJIACCOBYIO KJIaccU(UKaLMIO MeTogamMmu 6ubnuoreku sklearn;

3.2.3 | cTpoUTh AEPEBbSI PELIEHUN U BBIIIOJIHATH [10 HUM NIPEICKa3aHUE.

3.3 | Bnagersn:

3.3.1 | mocTpoeHus nepeBa peuieHuid;

3.3.2 | peanm3anuu anropuT™a caydaiHoro aeca (Random forest);

3.3.3 | HanMcaHusl HEUPOHHBIX CETEH;

3.3.4 | oOyueHuss MOJENH.

4. CTPYKTYPA 1 COAEP KAHME TUCIUIIIIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIpumeuanue

3aHATHSA / Kype

Pa3pgen 1. OcHOBBI aHAJIHM3a JAHHBIX

1.1 OCHOBHBIE MTOHSITHUSI aHANN3a JaHHBIX. VICKYyCCTBEHHBIM HHTEIUIEKT. MalllnHHOE 5 2
oOyuenue. [mydokoe oOydenne. OOyueHue ¢ yanurenem u 6e3 yaurens. /Cp/

1.2 Jannsle, Mozens, 00paboTKa JaHHBIX. METOI0NOTHYeCKIe IPHHITAITEl aHATHA3EI 5 2
JaHHBIX. [{enu, 9Tanbl, METOIbl ¥ TEXHUKH.
@wrbTpanys rpynnupoBKa U arperauus 1aHHbIX. /JIex/

1.3 Busyanuzanus gaHubix. Busyanmsanus nanaeix B Phyton. Busyanusarnus B 5 2
Pandas. bubmuotekn Seaborn u Matplotlib. /Cp/

1.4 ANTOPUTMEI U CTPYKTYPHI TaHHBIX. brbmmoreka Pandas: cTpyKTyphl JaHHBIX: 5 2
Series u DataFrame. PaGorta c csv.
Mp/

1.5 OunbTparnys qaHHBIX. bubmuoreka Pandas. BeiBoa cTpok 1 koj0HOK. MeTo bl 5 4
query, tail, sample, head. O6beaunerne meronos. /Cp/

1.6 Arperanus manabiX B Pandas: count, sum, max, min, mean, median. MeTo st 5 2

groupby u aggregate. O6venunenue MetoaoB. /Cp/

1.7 Arperanus naHusix B Pandas: count, sum, max, min, mean, median. MeToisI 5 2
groupby u aggregate. O0bpeanHEeHNE MeTONOB. /JIad/




1.8

Busyanusanus qanssix 8 Phyton. Merons! Busyanusaruu B Pandas. bubnnortexku
Seaborn u Matplotlib. I'paduku, TemnoBbie KapThl, AMATPAMMBI paCCEHBAHUS.
AHaNM3 1 HHTEPIIPETalis pe3ynbTaToB BU3yaam3au. /Cp/

Pa3gen 2. Meroabl MAIIMHHOIO 00y4YeHHUsI

2.1

Permarormue nepeBbsi: ocHOBHBIE MOHATHA. Knaccugukanus. JlepeBps permeHui.
OcHoBHBIE TapaMeTpHI AepeBa. JlepeBo pelleHnit B 3aqaun perpeccud. Merof
Ommkaimmx coceneit. /JIex/

2.2

Konmermus ciryqaiinoro seca. CirydaifHas BRIOOpKa TPEHUPOBOYHBIX 00pa3IoB.
Ycpenaenue npor1o3oB. IIpobiema nepeobydeHns. MeTpUKu KadecTBa MOJAEIH.
Tectupoanne ROC AUC. /Cp/

23

Heiiponnsie cetu. MckyccTBenHble Heliponsbl. [Teprientpon. O0y4deHne
HelipoHa. /Cp/

2.4

I'panuentHsii ciryck. JpoOieHue mara mpy rpaJieHTHOM CITyCKe.
CroxacTudeckuil rpaueHTHBIN cIryck. MeTo 1 Hauckopeimero ciycka. /Cp/

2.5

Heiiponnas cets. OgHocmnoiinas Mozensb. CBepToOUHbIe HEHPOHHBIE CETH.
CBEPTOUHBIH CIIOMH, CIIOW TIOBBIOOPKH, TIOJTHOCBSI3HBIHN cioi. [{eneBas
¢ysxms. /Cp/

2.6

Pemarormue nepesbs: o0ydenne mojaenu. bubnmnoreku sklearn, pandas, numpy.
Br16op napamerpoB monenu. Kpocc-sanunanus. [IpensapurensHas oopaboTka
JaHHBIX. TpeHUPOBOYHBIN HAOOP AaHHBIX. TeCTOBBIH HAOOP JAHHBIX.

Mp/

2.7

bubmmoteku sklearn, pandas, numpy. Beréop napamerpoB moaenu. Kpocc-
Banupanus. [Ipensapurensaas o6padoTka faHHBIX. TpeHHPOBOUHBIN HAOOP
JIaHHBIX. TecTOBbIi HA0Op JAHHBIX.

/J1ab/

2.8

Konmermus ciryqaiinoro sieca. CirydaifHasi BRIOOpKa TPEHUPOBOYHBIX 00Pa3IoB.
Ycpennenue nporao3oB. [Ipobnema nepeoOydenus. Tunsl ommoboK: true
negative, false positive. MeTpuku kadectBa: Precision, Recall, F1 score.
TectupoBarne ROC AUC. /Cp/

2.9

Pacro3HaBaHme pyKONHCHBIX IU(P. AJITOPUTMBI CITy4aiHOTO JIeca.
OnrumanbHBIC TapaMeTpsI Aepesa u jeca. /Cp/

2.10

HckyccTBeHHBI HelipoH. Bxox, ¢hyHKIUS akTUBaIMK (CHTMOHA,
runepooaryeckuii Tanrenc, SoftMax). IToabop Becos. /Cp/

2.11

OrnpeneneHrie TOHATBHOCTH TEKCTA C MOMOIIBIO HEHPOHHBIX ceTell. BubnnoTexu
tensorflow, Keras, Habop nanusix IMDb. /Cp/

2.12

bubmmoteka Keras. [ToJIHOCBS3HBIN U CIIIQXKUBAIONIHIA CIIOH, clioi Dropout.
Pemenne npo6nem nepeoOyuenus. /Cp/

2.13

Knaccudukauns nzo0paxeHuil mo HeCKOIBKUM KiaccaM (6onee nByx). Habop
naHHbix Fashion Mnist. /Cp/

2.14

BHeliHie HCTOYHUKK TaHHBIX Uit aHann3a. Kuggle. TloaroToBka 1aHHbBIX.
Pabora ¢ nuzobpakenussmu pazHoro popmara. /Cp/

2.15

PacnioznaBanme 06pa3oB. Knaccnpukanms n3o0paxeHnii Kommek u cobax.
bubnuorexka keras , ImageDataGenerator. JlocTrxeHnue 3aJaHHOH TOUHOCTH
MOJICNIY Ha BaJMIAIlMOHHOHN BhIOOpKE. /Cp/

Pazgen 3. CamocTosiTesibHast padora

3.1

AJTopuT™ 00paTHOTO pacnpocTpaHeHus omnOku. DYHKINN aKTHBAIIUH.
Orenka pabotsl cetu. /Cp/

32

KommnprorepHoe 3penne. bubnnoreka OpenCV. CermeHTalys n300pakeHUH.
JlerexTrpOBaHNE OOBEKTOB.

/Cp/

33

Kommsroreproe 3penue. budbmoreka OpenCV. OTcnexuBaHue IBHKYIUXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue 1.
/Cp/

34

O0paboTKa ecTecTBeHHOTO s3bIka. OCHOBHBIC OHATHS. TOKeHe3ausl.
JlemmaTuzanus. /Cp/

3.5

O6paboTka ecrecTBeHHOTO s3bIKa. [TapcuHT 3aBucHMocTell. PaciosHaBaHue
HMMEHOBaHHBIX cyiHocTel /Cp/

3.6

Hamnmcanue coGCTBEHHBIX KJIACCOB ISl ONMCaHUS HEUPOHHOM ceTu. HelipoH.
Cnoii. Cers. OOyuenne mozenu. Beimosnenne npenckazanus. /Cp/

3.7

MuHnMA3anws 3Ha9eHns] QyHKIun noteps. OOydeHne: CTOXacTHIECKIH
rpaJueHTHBIH cimyck. /Cp/




3.8 oaroToBka k snexusim /Cp/ 5 2

3.9 IMoaroToBka Kk yiabopatopHbIM 3aHsATHIM /Cp/ 5 4

Pa3znen 4. KoHTakTHbBIE Yachl HA aTTECTALMIO

4.1 3auér /KD/ 5 0,25

5. OEHOYHBIE MATEPHAJIbBI

OrneHOYHBIE MaTepHaNbl AT IPOBEACHUS IPOMEKYTOUHOM aTTECTAI[MK OOYJAIONMXCS HMPUBEACHBI B MPIIIOKEHUH K
paboueii mporpaMMe TUCHUILTHHBL.

@DOpMEBI ¥ BHIBI TEKYIIEr0 KOHTPOJISA IO AUCHIHUILINHE (MOIYIIO), BHIBI 3aJJaHUH, KPUTEPHUH WX OICHUBAHUS,
pacmpernenenue 6aIoOB IO BUIAM TEKYIIETO KOHTPOJIS pa3pabaThIBAIOTCS IPEogaBaTeNieM AUCIUIUINHEI C yIeTOM €€ CIICHU(BHIKY ’
JOBOZATCS JI0 CBEJICHHS 00y4JarOIIMXCsl Ha IEPBOM Y4eOHOM 3aHSTHH.

Texymmit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MIPETIOJaBaTeNeM JUCLMILTMHBI (MOMYIs), KaK IIPAaBHUIIO, C
ucronp3oBanreM SMOC miu myTeM IMpoBEepKH MHCBMEHHBIX PaboT, IPEIyCMOTPEHHBIX PAaO0YNMH IIPOTPaMMaMH TUCIIUIIINH B
paMKax KOHTaKTHOH paboThl U CAaMOCTOSTENbHON paboTsl oOydatomuxcs. s pukcupoBaHus pe3ylnbTaTOB TEKYLIETO KOHTPOJIS
MoxeT ucnoinbsopaTbes DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi JuTepaTypa

6.1.1. OcHoBHast TUTepaTypa

ABTOpBL, COCTaBUTENN 3arnaBue W3natensc 3. angpec
TBO, TOJ[
JI1.1 | Huxonbckuii C. H. ABTOMaTH3aIHs HHPOPMAIIMOHHOTO MMOBEACHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIN MHTEIUIEKT: YdeOHOe mocodne MUPDA,
2020

6.1.2. JlonosiHuTEIBHAS IUTEPATYpPA

ABTOPBI, COCTABUTENH 3arnaBue W3narensc On. agpec
TBO, IOJ1
JI2.1 |Cupopkuna N.T. CucTeMbl HCKYyCCTBEHHOTO MHTEILIEKTA. Mocksa: | http://www.book.ru/bool
KuoPyc,
2020

6.2 UndopmannoHHbIe TEXHOJIOIMH, HCIIOIb3yeMble IIPH OCYLIECTBICHUH 00Pa30BaTeIbHOIO NIPOLecca 110 JUCHHILINHE
(Mony.110)

6.2.1 IlepeyeHb JMIIEH3UOHHOIO M CBOOOHO PACIIPOCTPAHSEMOI0 IPOrPAMMHOI0 o0ecneyeHust

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 Tlepeyens npogeccHOHATBHBIX 023 JAHHBIX 1 UH(OPMANMOHHBIX CIPABOYHBIX CUCTEM

6.2.2.1 | UadopmarnmonHas cripaBodHas cucteMa Texakcrept https://tech.company-dis.ru

6.2.2.2 | UadopmanmonHas cripaBogHas cucrema "[apant” http://www.garant.ru

6.2.2.3 | baza mannbIx ['ocyaapcTBeHHBIX cTaHAapTOB http://gostexpert.ru/

6.2.2.4 | baza nanubix «Kene3HomoposkHbie mepeBo3ku» https://cargo-report.info/

6.2.2.5 | baza maHHBIX IJ1s1 KOHKYPCOB CPEIH CIEHUAINCTOB 10 00paboTKe JaHHBIX U MalIMHHOMY 00ydeHuto kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO YJIA)

7.1 | VaeGHBIe ayquTOpHH JUTS IIPOBEICHASA 3aHATHH JICKIMOHHOTO THIA, YKOMIUICKTOBAHHBIE CIICIIMATN3HPOBAHHOI MeOeIbIo
U TeXHUYECKHMHU CPEACTBAMHU 00yUeHHUS: MyIbTUMEIUHHOE 000pyIOBaHUE AL IPEIOCTaBICHNUs yaeOHOH nHpOpMaIUU
0O0JIBIIION ayAUTOPUH W/WITH 3BYKOYCHIIMBAIONIEe 000py10oBaHHE (CTAIMOHAPHOE WIIH IIEPEHOCHOE).




7.2

VYueOHbIe ayTUTOPUH AL IPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIIOBBIX U WHANBHIYaIbHBIX KOHCYIbTAlNA,
TEKYIIEro KOHTPOJISL M IIPOMEKYTOYHOI aTTECTALMH, YKOMILICKTOBAHHBIC CIICLUATN3HPOBAHHOI MeOebIo 1
TEXHHYCCKHMH CPeCTBAMU OO0YUCHHS: MYJIbTUMEIUIHHOE 000PYI0BaHHE H/UIIH 3ByKOYCHIIHBAOLIee 000pYyIOBaHUE
(cTanmoHapHOE NN TIEPEHOCHOE).
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[omemeHus 17151 CaMOCTOSITENTFHOM PaOOTHI, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOH ¢ BO3ZMOXHOCTBIO ITOIKITIOUCHHUS K
cet "MHTEepHET" M 0OecIIeueHneM JOCTYIA B AIEKTPOHHYIO HH(POPMaOHHO-00pa30BaTENbHYIO Cpey YHHBEPCHTETA.

74

[MomerneHus U XpaHEHUS ¥ POPIIAKTHIECKOTO 00CITy)KHBaHUS y4eOHOTO 000PYIOBAHNSI.

7.5

JlabopaTopuH, OCHaIIEHHBIE CIEHaIBHBIM J1a00paTOpHBIM 000PYIOBaHHEM: KOMITBIOTEPHOH TEXHUKOH C YCTaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3MOKHOCTBIO MOAKITIOUEHHS K ceTH "MHTepHeT" n oOecrieueHneM J0CTyIa B AIEKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA




