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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

Iuxn (paszmen) OIT: | F1.B.14.01

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

TTK-2 CriocoOeH npuMeHsITh MaTeMaTHUECKIE METOIbI cOOpa, CUCTeMaTH3alK!, 00001eHnsT 1 00paboTKH HHPOPMAIIUU IS
obecrieyeHust TpeOYyeMOro TEXHHYECKOTO COCTOSHHS OABUYKHOTO COCTaBa 3JIEKTPUIECKOTO TPAHCIOPTA, IOCTAHIIUH, KaOSTbHBIX
Y BO3IYIIHBIX JTUHUAHN 3JCKTPOTIEpEaadn

TIK-2.8 Hcnonb3yeT MeTo bl HCKYCCTBEHHOTO MHTEUIEKTa (MAIIMHHOTO O0Y4eHHMs1) M aHaIu3a OOJIBIINX JaHHBIX ATl pelIeHuUs
NPHKIaJHBIX 33124

20.031. Ipodeccuonanbusbiii crangapt "PABOTHHUK 11O TEXHUYECKOMY OBCJIYKUBAHUIO U PEMOHTY
BO3AYIIHBIX JIMHUM SJEKTPOIEPEJIAUYM", yTBep:KI¢HHbI NpHKa3oM MUHHCTEPCTBA TPYAA M COLMAILHOI
3amuThl Poccuiicko @enepanun ot 4 urons 2018 r. N 3611 (3aperucrpuposad Munucrepcreom 0ctunnu Poccniickoit
®enepanun 28 uions 2018 r., perucrpanuonnsiii N 51469)

[IK-2. G. HXeHepHO-TEXHUYECKOE COMPOBOXKICHHE IESTEIbHOCTH 110 TEXHUYECKOMY OOCIYKMBAaHHIO U PEMOHTY BO3ILYIIHBIX
JMHUH 3NeKTponepeaayn
G/01.5 MOHHATOPHHT TEXHHYECKOTO COCTOSHHS BO3AYITHBIX JTHHHUH 3JIEKTPOIepEaadn

B pe3syabTaTe 0cBOCHMS IUCHUILIUHBI (MOAYJIA) 00y4alOLIUIiCA 10/KeH

3.1 | 3nars:

3.1.1 | ocHOBHBIE METOJIBI MAIIMHHOTO O0YYCHUS; KJIaCCH()UKAIINIO 33129 MAITHHHOTO 00yJIEHHs; METPHKH Ka4ecTBa MOJICIIH;
¢ysakum 1 Meto sl Ondanoreku Pandas: query, tail, sample, head; meToas! GpunbTparmu u arperaniy JaAHHBIX; TPA3HAKA
nepeoOyu4eHHOCTH MOJIeNH; MeToAbl OubnuoTek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 [ arperupoBaTh JaHHBIC cpencTBaMu Python; BEITONHATE (QUIBTPAINIO JaHHBIX cpencTBamu Python; HacTpanBath Bec
HEeWpOHHA; BEIOUPATH THUII KIACCU(PHUKATOPA B 3aBUCUMOCTH OT IIOCTaBICHHON 3a/1a4i; BU3yallU3HPOBATh JaHHbIE
cpeactBamu 6uOIHOTEK pandas, seaborn, matplotlib;

3.2.2 | BBIMIOJHATH MHOTOKJIACCOBYIO KiIacCH(HUKAIMIO MeTo1aMH OubiroTeku sklearn;

3.2.3 | cTpOUTh AEpPEBbsI PELLIEHUI U BBIIIOJIHATH [10 HUM NPECKa3aHueE.

3.3 | Bnagersn:

3.3.1 | mocTpoeHus nepeBa peuieHHuid;

3.3.2 | peasnm3anuu anropuT™a caydaiHoro aeca (Random forest);

3.3.3 | HanMcaHusl HEMPOHHBIX CETE;

3.3.4 | oOyueHuss MOJENH.

4. CTPYKTYPA 1 COAEP KAHME JTUCIUIITIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3iesioB U TeM /BU] 3aHATHUSI/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype

Pa3nen 1. BBegeHue ucKyccTBeHHbIl HHTELJIEKT

1.1 HckyccrBennblii uHTEeKT. OcHOBHBIC oHATHSA M. MarmmHHOe 00ydcHue. 7 2
I'mybokoe oOyuenne. O0ydeHne ¢ yauteneM u 0e3 yaurens. /Jlex/
1.2 [Jannbie, Moaenb, 00paboTka JaHHBIX. METOI0IOTUYECKIE IPUHIIAITBI aHATA3BI 7 2

naHHbIX. [{enu, aTanbl, METOIBI M TEXHUKH.
OubTpalys TpyNIupoBKa U arperanus JaHHbIX. /JIex/

1.3 Busyanuzanus naHubX. Busyanusarus nanaeix B Phyton. Busyanuszarus B 7 2
Pandas. bubmmoteku Seaborn u Matplotlib. /JIex/

1.4 ANTOPUTMBI U CTPYKTYPHI NaHHBIX. brubmnoreka Pandas: cTpykTyps! HaHHBIX: 7 2
Series u DataFrame. PaGorta c csv.
Mp/

1.5 Ounprparms naHHEIX. bubianoreka Pandas. BerBos cTpok 1 komoHOK. MeTo bt 7 2
query, tail, sample, head. O6benunenne meronos. /TIp/

1.6 @Ounprparus faHHEIX. bubanoreka Pandas. BeiBog cTpok 1 komoHOK. MeTos! 7 2
query, tail, sample, head. O6benuHeHNE MeTONOB. /J1a6/

1.7 Arperanus nanueix B Pandas: count, sum, max, min, mean, median. Meto sl 7 2

groupby u aggregate. O0bpeanHeHue MeTon0B. /I1p/

1.8 Arperanus qaHabIX B Pandas: count, sum, max, min, mean, median. Meto s 7 2
groupby u aggregate. O6benuHenne MetonoB. /J1ab/




1.9

Busyanuzauus nanusix B Phyton. Meroas! Buzyanusanuu B Pandas. bubnuorexkn
Seaborn u Matplotlib. I'paduku, TemoBbie KapThl, JHarpaMMbl paCCEHBAHUS.
AHaNM3 U HHTEPIIPETAIs Pe3yIbTaTOB BU3yannu3anuu. /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. /JIex/

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
HelipoHa. /JIex/

2.4

I'panuentHsiii ciryck. JIpoOieHue mara mpy rpaldeHTHOM CITyCKe.
CroxacTH4ecKHi TpaAUeHTHBIH CITyck. MeToa Hauckopeimero ciycka. /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.
OnrumManbHBIC TapaMeTps Aepesa u aeca. /J1ad/

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
MOJICNIY Ha BaJMIAIlMOHHOMN BhIOOpKE. /JIab/

Pazgen 3. CamocTosiTesqibHas padoTa

3.1

AJropuT™ 00paTHOTO pacnpocTpaHeHus OuMOK. DYHKINY AKTHBALIH.
Orenka pabotsr cetu. /Cp/

32

KowmnerorepHoe 3penue. bubnmuorexka OpenCV. CermenTarus nu300pakeHHi.
JlerexTrpoBaHue OOBEKTOB.

/Cp/

33

Kommsroreproe 3penue. bubmorexa OpenCV. OTciaexuBaHue IBIKYIIAXCSI
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JH1I.
/Cp/

34

O06paboTKa ecTecTBEHHOTO s3bIka. OCHOBHBIC TOHATHUS. TOKCHE3aIHs.
JlemmaTuzanus. /Cp/

3.5

O06paboTka ecTecTBEHHOTO s3bIKa. [TapcuHr 3aBHCcHMOCTel. PacniosHaBanue
MMEHOBaHHBIX cymHocTel /Cp/

3.6

Hamnmcanue co6CTBEHHBIX KIacCOB /ISl OMMMCAHUs HEMpOHHOU cetr. HelpoH.
Cnoii. Cerb. OOyuenne Mozienu. BeimosHenne npenckasanus. /Cp/

3.7

MuHnMA3aws 3Ha9eHns QyHKInH moreps. OOydeHne: CTOXacTHIeCKHH
rpaJueHTHBIH cmyckK. /Cp/




3.8 HoaroToBka k aexuusm /Cp/ 7 8

3.9 IToaroToBka k JabopaTopHbIM 3aHATHIM /Cp/ 7 16

Pa3znen 4. KonTakTHbIe Yachl HA aTTECTAIMIO

4.1 3auér /KD/ 7 0,25

5. OEHOYHBIE MATEPHAJIbBI

OrneHOYHBIE MaTepHaNbl AT IPOBEACHUS IPOMEKYTOUHOM aTTECTA[MK OOYJAIONMXCA IMPUBEAEHBI B MPIIIOKEHUH K
paboueii mporpaMMe TUCHUILTHHBL.

@DOpMBI M BHIBI TEKYIIETO KOHTPOJII IO AUCIHUIUINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPHUH X OI[CHUBAHUS,
pacoperneneHue 6aIoB IO BUAAM TEKYIIEro KOHTPOIIS pa3padaThIBAIOTCS MpenofaBaTelieM AUCIUILTHHEL C yIeTOM €€ CIIeIU(UKH U
JOBOZATCS JIO CBEJICHHS 00yJaroOMXCsl HA IEPBOM y4EOHOM 3aHSTHH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IIPETIOJaBaTeNeM JUCLMILUTMHBI (MOMYIs), KaK IIPAaBHUIIO, C
ucronp3oBanreM SMOC umn myTeM IpoBepKH MHCBMEHHBIX Pa0doT, IPEIyCMOTPEHHBIX PA00OYHMHE POTrpaMMaMHy AUCIUILTIH B
paMKax KOHTaKTHOH pabOThI M CaMOCTOSITENbHOM paboThl oOydaromuxcs. s GukcupoBaHus pe3ynbTaTOB TEKYLIETO KOHTPOJIS
MoxeT ucnomnbsoBaTbess DMOC.

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

6.1. Pexomenayemasi JuTepaTypa

6.1.1. OcHoBHast TUTepaTypa

ABTOpBL, COCTaBUTENN 3arnaBue W3natensc Om. agpec
TBO, TOJ[
JI1.1 | Huxonbckwmii C. H. ABTOMaTH3aIHs HHPOPMAIIMOHHOTO MMOBEACHUS U Mocksa: {//e.lanbook.com/book/16
HCKYCCTBCHHBII HHTEIUIEKT: YdeOHoe mocobue MUPDA,
2020

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIH 3arnaBue W3patensc Ou. azgpec
TBO, IO
JI2.1 |Cupopxuna N.T. CrcTeMbl HCKYCCTBEHHOTO HHTEIIIEKTA. MockBa:  //www.book.ru/book/933
KuoPyc,
2020

6.2 Un¢dopManoHHbIe TEXHOJIOTHH, HCII0JIb3yeMble NIPH O0CYLIeCTBJICHUN 00pa30BaTeIbHOI0 Mpolecca Mo JMCHUIIIUHE
(Mony.110)

6.2.1 TlepeyeHb JMIIEH3UOHHOI0 M CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0eceYeHust

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 Ilepeuenb NpodrecCHOHATBHBIX 023 AAHHBIX 1 HH(OPMANHOHHBIX CHPABOYHBIX CHCTEM

6.2.2.1 | UadopmarnmonHas crpaBouHas cuctema Texokenept https://tech.company-dis.ru

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

6.2.2.3 | baza nanubIx ['ocygapcTBeHHBIX CTaHIApTOB http://gostexpert.ru/

6.2.2.4 | baza nanubIx «Kene3HoA0poxKHbIe TIepeBO3kmM» https://cargo-report.info/

6.2.2.5 | ba3a maHHBIX A5l KOHKYPCOB CPENH CICIHATINCTOB 10 00paboTKe AaHHBIX M MalIMHHOMY 00ydeHuro kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | VueGHbIe ayquTOpHH U IPOBEACHNS 3aHATHH JICKIIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CHICUAIII3UPOBAaHHON MeOebio
1 TEXHUYECKUMH CPEJCTBAMU 00yUEeHUS: MyJAbTUMENUITHOE 000pyIOBaHUE IJIs IPEIOCTaBIeHus yieOHOH nHpopMaIiu
0O0JIBIIION ayANTOPUH W/WITH 3BYKOYCHIIMBAoIee 000pynoBaHKe (CTAHOHAPHOE WK IEPEHOCHOE).




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).
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[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

Jlabopatopun, OCHaIICHHBIE CIEHATbHBIM JJa00PaTOPHBIM 000PYIOBaHAEM: KOMITBIOTEPHOH TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Takxe ¢ BO3MOKHOCTBIO TOJKITIOUEHHS K ceTh "MHTepHeT" 1 00ecniedeHneM JOCTYIa B SJIEKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA




