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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO 06yqu1/1;I, IMOJIY4€HUE HAaBBIKOB TPOTPaMMUPOBAHUA
aJITOPUTMOB B obmactu HCKYCCTBEHHOT'O MHTEJIJICKTA U aHaJIn3a NOJIYUCHHBIX PE3YIILTATOB.

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

Huxkn (pa3men) OIT: | 51.0.32.02

3. KOMIIETEHIIMA OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUA JUCIIUITJINHBI

(MOIY.JIsT)

OIIK-10 Crocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUIECKHE 3a/1a49H B 00JIaCTH CBOSH MpodeccnoHaIbHOMN e TeIbHOCTH

OIIK-10.3 Hcnonb3yeT METOAb! HCKYCCTBEHHOTO MHTENJIEKTa (MAIIMHHOTO 00Yy4YeHNs1) U aHaimu3a OOJBIINX JaHHBIX ISl PELIeHUs
TPUKIaTHBIX 3a1a4

OIIK-2 Cnioco6eH NOHUMAaTh MPUHIHIEI Pa0OTHI COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHH 1 UCIOIB30BAaTh UX AJISl PEILICHUS
33124 NPo(eCCHOHANBHOM AESTENBHOCTH

OIIK-2.3 Mcnone3yeT METOABI U CPEACTBA MOUCKa, COOpa U aHamN3a HH(pOpManuu B 00JIacTH IPOQecCHOHANBHON NeITeTbHOCTH

B pe3yabTaTe 0cBOEHUS AUCHUILIMHBI (MOIYJIs1) 00Y4AIOUIHIACH T0JKEH
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3HaTh:

3.1.1

OCHOBHBIE METOIbl MALIMHHOTO 00Y4YEHHMs; KIaCCH(HUKALNIO 33]ja4 MAllIMHHOTO 00Y4EeHHs; METPUKU KauecTBa MOJIEIIN;
¢yHKMN 1 MeToabl OnbmmoTeku Pandas: query, tail, sample, head; MmeTons! GrutbTpanyy u arperaiiyl JaHHBIX; TPH3HAKH
nepeoOyIeHHOCTH MOIeNH; MeToabl onbmmoTek sklearn, seaborn, matplotlib m numpy.

3.2

YMmerTh:

321

arperupoBaTh JaHHEBIE cpefcTBaMy Python; BEIMOMHATE GumbTpanmio qaHHBIX cpencTtBaMu Python; HacTpamBaTte Bec
HEeWpOHHA; BEIOMPATH THIT KIACCH(HUKATOPA B 3aBUCHMOCTH OT ITOCTABJICHHOH 3aJaul; BU3yaIH3UPOBATh JaHHBIC
cpencrBamu 6ubnroTek pandas, seaborn, matplotlib;

322

BBIMOJIHATH MHOTOKIIACCOBYIO KITacCH(PUKAIINIO MeToiaMu OubinoTeku sklearn;

323

CTPOUTH ACPCBbs peIHCHI/Ifl 1 BBITIOJIHATH IO HUM NIPEACKa3aHUC.

33

Buaajnern:

33.1

MIOCTPOEHHMS JIepeBa PEICHHH;

332

peanu3aryu anroputMa ciydaiaoro jeca (Random forest);

333

HamnucaHUsl HEHPOHHBIX CEeTeH;

334

00yJIeHUsT MOJICITH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITUHBI (MO YJIA)

Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeuanue
3aHATHA / Kypce

Paszpnen 1. OcHoBBI aHAJIN3A TAHHBIX

1.1 OcHOBHBIE IOHATHUS aHATM3a JaHHBIX. FICKyCCTBEHHBIH MHTEIUIEKT. MalMHHOE 4 2
oOyuenue. [myookoe o0yuenne. O0ydeHue ¢ yanuteneM u 6e3 yuurens. /Cp/

1.2 JlanHbie, MOzieiTh, 00pabOTKa TaHHBIX. METO0IOTHYESCKIE IPUHITHITHI AHATH3bI 4 2
naHHbIX. Lenn, sTansl, METOIB M TEXHUKH.
OunbTpanys rpyniupoBKa U arperanus JaHHeix. /Jlex/

1.3 Busyanusanus qanubix. Busyanusanus nanaeix B Phyton. Busyanusanus B 4 2
Pandas. bubnuoteku Seaborn u Matplotlib. /Cp/

1.4 ANTOPUTMEI M CTPYKTYPHI TaHHBIX. bubmoTeka Pandas: cTpykTypbl JaHHBIX: 4 2
Series n DataFrame. Pa6ota c csv.
Mp/

1.5 Ounprpanys naHHeiX. bubnuoreka Pandas. BeiBox cTpok U koJIOHOK. MeToabl 4 4
query, tail, sample, head. O6bequHeHNE MeTO10B. /Cp/

1.6 Arperanus naHabIX B Pandas: count, sum, max, min, mean, median. Meto s 4 2
groupby u aggregate. O6bpenuneHne MeTonoB. /Cp/

1.7 Arperanus nansbix B Pandas: count, sum, max, min, mean, median. Metosr 4 2
groupby u aggregate. O0benuHenne MeToz0B. /J1ab/

1.8 Busyanuzanus nanusix B Phyton. Meronsr Busyanu3aiuu B Pandas. bubmuorexu 4 2
Seaborn n Matplotlib. I'paduku, TerIoBbIe KapThI, THarpaMMBl paCCEHBAHHUS.
AHanm3 1 HHTEpIIpeTanus pe3ylnbTaToB Busyammusaun. /Cp/
Paznen 2. MeToabl MALIUHHOTO 00yYeHHUsI




2.1

Pemaromue nepeBbsi: ocCHOBHBIE MOHATHA. Knaccuduxkarms. JlepeBbs pelieHui.
OcHoBHBIE TapaMeTpsl AepeBa. JlepeBo pelleHuit B 3aqaun perpeccud. Merof
OmmKaimmx cocexneit. /JIex/

2.2

Konmermust ciryqaiinoro sieca. CydaitHas BRBIOOpKa TPEHHPOBOYHBIX 00pa3IoB.
Ycpenaenue npor1o3oB. IIpobnema nepeoOydeHus. MeTpUKH KauecTBa MOJEIH.
Tectupoanne ROC AUC. /Cp/
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Hetiponnsie cetu. MickyccTBeHHble HelipoHEl. [lepuentpon. OOy4uenue
HelipoHa. /Cp/

2.4

I'pamuenTHsIi cmyck. J[pobieHue mara mpy rpaIieHTHOM CITyCKe.
CroxacTudeckuil rpaJUeHTHBIH cIyck. MeToa Hauckopeiero ciycka. /Cp/

2.5

Heiiponnas cets. OgHocnoiiHas Moaensb. CBepTOUHbIe HEHPOHHBIE CETH.
CBEPTOUHBI CIIOH, CIIOH MOABBIOOPKH, MOTHOCBA3HBIN cioii. [{eneBas
¢ysaxums. /Cp/

2.6

Pemarormue nepesbs: o0ydenne moaenu. bubmmoreku sklearn, pandas, numpy.
Bri6op mapamerpos mogenu. Kpoce-samuganus. [IpensapurensHas o6paboTka
JMaHHbIX. TPeHUPOBOYHBIH HAOOP JaHHBIX. TeCTOBBIN HAOOP MTaHHBIX.

Mp/

2.7

bubmmotexu sklearn, pandas, numpy. Beibop mapamerpos mozaenu. Kpocc-
Banupanus. [Ipensapurensaas 06paboTka JaHHBIX. TPEeHUPOBOUIHEIA HAOOP
JMaHHbIX. TeCTOBBIN HAOOP MTaHHBIX.

/J1a6/

2.8

Konnerus ciyqaiinoro neca. CiryqaiiHast BRIOOpKa TPEHHPOBOYHBIX 00pa3IIoOB.
Ycpennenne nporao3oB. [Ipobnema nepeoOyderns. Tunsl ommboK: true
negative, false positive. Merpuku kauectBa: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /Cp/

2.9

PacrozHaBaHme pyKOTIMCHBIX IU(P. AJNTOPUTMEI CITy9aifHOTO Jieca.
OnrumManbHBIE TapaMeTpsl Aepesa u jeca. /Cp/

2.10

HckyccTBeHHbIH HelipoH. Bxon, ¢hyHKnMs akTuBanuy (CHTMOHa,
runepoorueckuit Tanrenc, SoftMax). ITon6op Becos. /Cp/

2.11

Ormpenienenre TOHATBHOCTH TEKCTA C MOMOIIBIO HEMPOHHBIX ceTell. bubnuorexu
tensorflow, Keras, Habop nanusix IMDb. /Cp/

2.12

bubmmoteka Keras. [ToJTHOCBS3HBIN U CIITAXXUBAOIINHN CJIOH, ci10i Dropout.
Pemmenue mpobnem nepeoOyuenus. /Cp/

2.13

Knaccuduxanus n3odpakeHuii o HeCKOJIbKUM KiaccaM (6omee aByx). HaGop
naHHbIX Fashion Mnist. /Cp/

2.14

BHelHie HCTOYHUKHA TaHHBIX 11st ananu3a. Kuggle. [ToarotoBka gaHHBIX.
Pabora ¢ nuzobpakenusmu paszsHoro dpopmara. /Cp/

2.15

Pacno3naBanue o6paszos. Kitaccudukanms nzo0paxeHni KOIeK U CoOaK.
bubnuorexka keras , ImageDataGenerator. JlocTikeHne 3a1aHHONH TOYHOCTH
MOJICJIH Ha BaJUIAIIMOHHON BeIOOpPKE. /Cp/

Pa3nen 3. CamocrosiTeibHasi paGora

3.1

ANTOpUTM 00paTHOTO pacHpocTpaHeHHs ourHOKN. DyHKINHN aKTHBALIUHL.
Onenka pabots! cetu. /Cp/
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Kowmneroreproe 3penue. bubnmuorexka OpenCV. CermeHTanus n300paxeHu.
JlerextupoBaHue 0OBEKTOB.

/Cp/

33

Kommsroreproe 3penne. budmnorexka OpenCV. O1cnexuBaHHEe IBIKYITHXCS
00BEKTOB BO BpeMeHH. Pacrno3HaBanue Jiuil.

/Cp/

34

O0paboTKa ecTeCTBEHHOTO s13bIka. OCHOBHBIC MOHATHS. TOKEHE3aIusI.
JlemmaTm3anus. /Cp/

3.5

O06paboTka eCTeCTBEHHOTO sI3bIKa. [lapcHHT 3aBHCHMOCTeH. PaciozHaBanue
HMMCHOBaHHBIX cylrHocteit /Cp/

3.6

Hamnuncanue coOCTBEHHBIX KIIACCOB ISl ONTUCaHUS HEHpOHHOU ceTu. HelipoHn.
Cnoii. Cers. OOyuenne Mozenn. BeimonHenne npenckazanus. /Cp/

3.7

MuHIMA3aWA 3Ha4eHU QYHKIMA ToTepb. O0y4eHne: CTOXaCTHIeCKUH
rpajveHTHbIN cimyck. /Cp/

3.8

HoaroToska k nexuusam /Cp/

3.9

IToaroToBka k 1abopaTopHbIM 3aHATHIM /Cp/

Pa3znen 4. KoHTakTHBIE Yachl HA aTTECTALMIO




4.1 3auér /KD/ 4 0,25

5. OHEHOYHBIE MATEPHAJIbBI

OreHOYHBIE MaTEepPHANbI AT IPOBEACHHS IIPOMEKYTOYHOM aTTECTAI[H OOYJAIONINXCS IPUBEACHBI B MPIUIOKECHUH K
paboueii mporpamMMe TUCHUILTHHBL.

@DopMbl 1 BHABI TEKYIIETO KOHTPOJS 110 AUCLHUIUIMHE (MOJYIIIO), BUABI 3aJaHUH, KDUTEPUN HX OLICHUBAHUS,
pacnperneneHne 6ayIoB IO BUIAM TEKYIIEro KOHTPOIS pa3padaThIBAIOTCS MPEIo1aBaTelleM JUCIUTUIMHEL C YIeTOM €€ CTIIH(UKA 1
JOBOJATCS IO CBEACHHS OOYJarOIMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IIPENojaBaTeNleM JUCLMILUTMHBI (MOIYIs), KaK IPAaBHUIIO, C
ucronp3oBanreM SMOC mim myTeM IpoBEepKH MUCEMEHHBIX paboT, MPEeIyCMOTPEHHBIX paO0YNMH IIPOrpaMMaMH JTUCITUITINH B
paMKax KOHTaKTHOH pabOTHI i CAMOCTOSATEIbHON paboThl o0yqaromuxcs. [ GUKCHPOBaHUS Pe3yabTaTOB TEKYIET0 KOHTPOJIS
MoxeT ucnoins3opaTtbes DMOC.

6. YAEBHO-METOANWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomengyemas qureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue M3narensc O11. anpec
TBO, TOJ
JI1.1 | Huxonsckuii C. H. ABTomaTtu3anys HHGOPMALIMOHHOTO MOBEACHUS U Mocksa: | https://e.lanbook.com/bq
HCKYCCTBEHHBIN HHTEIUIEKT: YueOHoe mocobue MUPDA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narensc On. agpec
TBO, TOJ[
JI2.1 | Cupopxuna N.T. CHCTEeMBI UCKYCCTBEHHOTO MHTEILICKTA. Mocksa: | http://www.book.ru/bool
KuoPyc,
2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIb3YeMble MPU OCYLIECTBJIEHUH 00Pa30BaTeJHLHOIO MpoLecca Mo AMCHUIINHE
(Mony.110)

6.2.1 IlepeyeHb JINIEH3MOHHOTO M CBOOOHO PACIPOCTPAHAEMOT0 MPOTPAMMHOI0 00ecTedeHust

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 Ilepeyenn npogeccCHOHANBHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBouHas cucteMa Texakcrept https://tech.company-dis.ru

6.2.2.2 | UndopmarmonHas cripaBouHas cucteMa "I'apant” http://www.garant.ru

6.2.2.3 | ba3a mannbix ['ocymapcTBeHHBIX cTaHAapTOB http://gostexpert.ru/

6.2.2.4 | baza nanubIx «Kene3nonoposxHble nepeBo3ku» https://cargo-report.info/

6.2.2.5 | ba3za maHHBIX AJIS1 KOHKYPCOB CPEJIH CIIEIHATHNCTOB 0 00paboTKe JaHHBIX M MalTMHHOMY 00ydeHuto kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1 | YaeOHbIe ayquTOpHH JUTS IPOBEICHAS 3aHATHH JICKIIHOHHOTO THIIA, YKOMIUIEKTOBAaHHBIC CIICIINAIN3HPOBAHHON MeOEIhI0
1 TEXHHYECKUMH CPEICTBAMH OOYUECHUS: MyIbTUMEIUIHOE 000pyI0BaHHE TS IIPEJOCTaBICHHS yIeOHOH nHpOopManun
0O0NBLION ayTUTOPUU W/UITH 3BYKOYCHIIMBAlOLee 000pyIoBaHNE (CTALIMOHAPHOE UIIH TIEPEHOCHOE).

7.2 | VueOHbIe ayqUTOpHH TS IPOBEACHHUS 3aHATHH CEMHHAPCKOTO THIA, TPYIIIOBBIX H MHIUBUIYAIbHBIX KOHCYIbTAIHH,
TEKyILero KOHTPOJIsl U IPOMEKYTOUHOI aTTecTaluu, yKOMIIJIEKTOBAHHBIE CIEUATN3UPOBAHHON MeOeIbIo 1
TEXHUYECKUMHU CPEICTBAMHU O0YdEeHHS: MYIbTUMEIMHHOE 000pyI0BaHUE 1/WITH 3BYKOYCIIIUBAIOIIee 000pyI0BaHUE
(cTanmoHapHOE NN TIEPEHOCHOE).

7.3 | TTomemeHns 1715l CaMOCTOSATENLHON PabOThI, OCHAIIEHHBIC KOMITBIOTEPHOW TEXHUKOH ¢ BO3MOYKHOCTBIO TIOIKITIOUSHHS K
cetu "MHTEepHET" M 0OecIeueHreM JOCTYNa B JIEKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTEIbHYIO Cpely YHHBEPCHTETA.




7.4

INomemnenus 115 XpaHEHHUS U IPOQHIAKTHIECKOTO 0OCTYXHUBaHHS YI€OHOTO 000PYIOBaHNS.

7.5

JlaGopaTopumn, ocHaIIEHHBIE CIIENUAIEHBIM JIA00OPATOPHBIM 000PYIOBAHUEM: KOMITBIOTEPHOH TEXHUKOH C YCTAaHOBIICHHBIM
[1O: Python, a Tarke ¢ BO3MOKHOCTBIO MOAKITIOUEHMS K ceTH "VHTepHeT" n o0ecredeHreM A0CTyma B JJIEKTPOHHYIO
HH(POPMAIIMOHHO-00Pa30BaTENBHYIO CPEAY YHUBEPCUTETA




