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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO o6yqu1/1;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: | b1.0.23.01

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

(MOIY.JIsT)

OIIK-1 CnocobeH MOHNMATh IPUHIUIIEI PAOOTHI COBPEMEHHBIX HH()OPMAMOHHBIX TEXHOJIOTHH U HCIIOJIB30BATh UX AT PEIICHUS
3a/1a4 PO(eCCHOHAIBHOM 1eITETbHOCTH

OIIK-1.1 ITpuMeHsIeT OCHOBHEBIE METOBI IPEACTABICHIS HH(POPMALINH 1 aITOPUTMBI 00pabOTKH JaHHBIX B MPO(ECCHOHAIBHOM
JeATeIbHOCTH

ITK-2 CrniocobeH mpuMeHSTh MaTeMaTHIeCKAe METO b cOopa, CUcTeMaTnu3anuu, 0000meHus 1 00paboTKH MHPOPMAITUH JIS
obecrieueHus TpeOYeMOro TEXHHYECKOTO COCTOSIHUS TIOJIBIPKHOTO COCTaBa dIEKTPUIECKOTO TPAHCIIOPTA, MOJICTAHINH, KaOeTbHBIX
Y BO3YIIHBIX JIMHUH AJIEKTpOIIepeIauu

[1K-2.8 Vcriombs3yeT METOIbI ICKYCCTBEHHOTO MHTEIUIEKTA (MAIIMHHOTO OOYUIEHHS) M aHaIHM3a OOJBIINX JAaHHBIX JJIS PEIICHHS
HOpPUKJIAIHBIX 33034

20.031. Ipodeccuonanbuplii cranaapt "PABOTHHUK IO TEXHUYECKOMY OBCIY) XUBAHUIO U PEMOHTY
BO3AYIIHBIX JINHUM SJEKTPOIEPEIAYUMN", yTBep:kA¢HHbIIi NpuKka3oM MHHHCTEPCTBA TPY/AA H CONUATBLHOI
3amuThl Poccuiicko @enepanuu ot 4 uroHs 2018 r. N 3611 (3aperucrpuposan MunucrepcrsoM ocruuuu Poceuniickoit
®enepanuu 28 urons 2018 r., perucrpanuonnsiii N 51469)

[IK-2. G. IHXeHepHO-TEXHNIECKOE COMIPOBOXKICHHE ASSITEIFHOCTH 10 TEXHUIECKOMY OOCIY)KMBAaHHIO U PEMOHTY BO3/LYIIHBIX
JIMHUH 2JeKTponepeaaun
G/01.5 MOHUTOPHHTI TEXHUYECKOTO COCTOSIHUS BO3/LYIIHBIX JINHUH 3JIEKTPOIIepeiaun

B pe3yabTaTe ocBOeHHMS TMCIUILIUHBI (MOIYJIfA) 00y4aIOUIUICS J0/IKEeH

3.1 |3naTh:

3.1.1 | - knaccudukanuio 3aad, pelaeMbIX METOJAMU UCKYCCTBEHHOTO MHTENJIEKTa;

3.1.2 | -MeTpuKH OLIEHKH KayecTBa MOJeJel 1 aJrOPUTMOB,

3.1.3 [ - oCHOBHBIE METO/IBI MALIMHHOTO 00YUCHUS, IPOLIECCHI M CEPBUCHI IT0 00pabOTKe NaHHBIX U BEIPAOOTKE pelIeHUH B
o6usiact TPohecCHOHANBHOI AESTENbHOCTH;

3.1.4 | - KOMILIEKC TEXHOJOTHYECKUX PEIICHNH, UMUTHPYIOIINH KOTHUTUBHBIE (DYHKIIUH YeTI0BEKa U MO3BOJISIOLINNA pU
BBIITOJTHEHUH 3a]1a4 JOCTHIaTh PE3YNbTAThl, COMIOCTABUMBIE C PE3YIbTaTaMH HUHTEIIEKTYalbHOM! EATENbHOCTH YET0BEKA;

3.2 | YmeTh:

3.2.1 | -BbIOpaTh NOAXOAALIYIO METPUKY JAJISI OLIEHKH KaueCTBa MOJIENHU U aJrOpUTMA.

3.2.2 | - arperupoBats, GUIBTPOBATh, HACTPAUBATH BeCa, BRIOUPATH KIACCH(PUKATOPEI, KIACCUPHUIIUPOBATH, BU3YaIU3UPOBAThH
JJAHHBIE, CTPOUTH JIEPEBbS PELIEHUH C UCIIOIb30BAHUEM SI3bIKOB BEICOKOTO YPOBHS JUI PEIICHUS] HAYYHO-TeXHUYECKUX
3a7a4 B 00JIaCTH PO EeCCHOHANBHOMN IeITeTFHOCTH; HABBIKAMY HAIFCAHWs HEHPOHHBIX CETeH MUl pelIeHIs HayqHO-
TEeXHUYECKHUX 3314 B 001aCTH CBOEH MPO(eCCHOHATBHON e TEIFHOCTH;

3.2.3 | - HaBBIKaMH OOYUYEHUS MOJICIH C UCIIOIh30BaHNEM HHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIIIEKTA.
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3.3 | Biagers:

3.3.1 | - HaBBIKaMM HaNMCAHUs HEHPOHHBIX CETEH /Ul peLICHNs Hay4HO-TEXHUUECKHUX 3a1a4 B 00J1acTH CBOEit
podeccnoHaNBHOM NeITeTbHOCTH;

3.3.2 | - HaBBIKaM¥ OOYHIEHHMS MOJIENH C UCIIOIb30BaHUEM HHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIIICKTA.

3.3.3 | -HaBBIKAMH OLICHKU Ka4yecTBa pabOTHI AITOPUTMA B 331a4aX KJIACCH(HKALUU U PETPECCHH.

4. CTPYKTYPA U COAEP KAHUE JTUCHUTLIITUHBI (MO Y.JIS)
Kon HaunmeHoBaHue pa3aesioB U TeM /BU/ 3aHATHSA/ Cemectp | Yacos | IlpumeuaHue
3aHATHS / Kype

Pa3nen 1. BBeneHue HCKYCCTBEHHBI HHTEJIEKT

1.1 HckyccrBennslit naTemIekT. OcHOBHBIE oHATHA M. MammaHOE 00ydeHwme. 5 2
I'my6oxoe oOydenue. ObydeHue ¢ yaureneM u 6e3 yuurens. /Jlex/

1.2 [Jannbie, Mmoaesb, 00paboTKa JaHHBIX. METO0I0THYECKIE TPUHIIUIIBI aHAINU3bI 5 2
JaHHbIX. [lenu, aTansl, METOBI U TEXHUKHU.
OubTparys TPyNIUPOBKA U arperalys JTaHHbIX. /JIex/

1.3 Buzyanmsanns nasasix. Busyanmmsanus nanasix B Phyton. Busyanmsanus B 5 2
Pandas. bu6nuorexu Seaborn u Matplotlib. /Jlex/




1.4 ANTOPUTMBI U CTPYKTYpHI AaHHBIX. bubmnoreka Pandas: CTpykTyps! HaHHBIX: 5 2
Series n DataFrame. Pabota ¢ csv.
Mp/
1.5 Ounbrparms naHHEIX. bubanoreka Pandas. BerBos cTpok 1 komoHOK. MeTop 5 2
query, tail, sample, head. O6beaunenne meronos. /IIp/
1.6 Arperanus gansbix B Pandas: count, sum, max, min, mean, median. Metosl 5 2
groupby u aggregate. O0benuHenne Meton0B. CoptupoBka. /TIp/
Pa3nen 2. MeToabl MAIIMHHOTO 00Y4eHUSI
2.1 Pemaromue nepeBbsi: OcCHOBHBIE MOHATHA. Knaccupukanus. [lepeBbs pelieHnit. 5 2
OcHoBHBIE TapaMeTpHI AepeBa. JlepeBo pelienuil B 3aqauu perpeccud. Merton
Ommxkalmmx cocenei. /Jex/
2.2 Konmuermus ciryqaiinoro sieca. CiydaiiHas BBIOOpKa TPSHUPOBOYHBIX 00pas3IioB. 5 2
VYcpennenne nporao3oB. [Ipobnema nepeoOydeHns. MeTpuKy KauecTBa MOJIEIH.
TectupoBarue ROC AUC. /Jlex/
2.3 Heiiponnsie cetu. MckyccTBennbie HelpoHsl. [lepuentpon. O0yuenne 5 2
Heitpona. /Jlex/
24 I'panuentHsiii ciryck. JIpoOsieHue mara mpy rpaIdeHTHOM CITyCKE. 5 2
CroxacTH9ecKHui TPaANeHTHBIH CITycK. MeTox Hanckopeimero ciycka. /JIek/
2.5 Heiiponnas cers. OngnHocHoitHAsS MOAeNb. CBEPTOYHBIC HEHPOHHEIE CETH. 5 2
CBEPTOUHBII CIIOM, CIIOW MOABBIOOPKH, MOTHOCBSA3HBIN cioi. [leneBas
bynaxyst. /JTex/
2.6 Pemaromue nepeBssi: o0yaenne moaenu. buommorekn sklearn, pandas, numpy. 5 2
Bri6op mapamerpos mozaenu. Kpoce-samunanust. Ilpensapurensaas oopadoTka
JaHHbIX. TpeHUpOBOYHBII HAOOP JaHHBIX. TecTOBBIN HAOOP JaHHBIX.
Mp/
2.7 Konmuermus cirydaiinoro seca. CiydaiiHas BBIOOpKa TPSHUPOBOYHBIX 00pas3IioB. 5 2
VYcpennenne nporao3oB. [Ipobrnema nepeoOydenus. TUmbl omuOOK: true
negative, false positive. Merpuku kauecta: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /TIp/
2.8 HckyccTBeHHBIH HeWpoH. Bxon, pyHKIMSA aKTHBAUH (CUTMOU/IA, 5 2
ranepOoamdecknii TanreHc, SoftMax). I[Toxdop Becos. /IIp/
2.9 Bubmmotexa Keras. IT0JTHOCBSI3HBIN U CTIIQXXUBAIOIINH CII0H, clloi Dropout. 5 2
Pemenue npobnem nepeodyuenust. /I1p/
2.10 Buemnue nctouHruky AaHHbIX Ui aHanu3a. Kuggle. [ToaroroBka naHHbIX. 5 2
Pabota ¢ nzobpaxenusmu paszuoro dopmara. /TIp/
Paznen 3. CamocTosiTesbHasi padbora
3.1 Kommsroreproe 3penue. bubmorexa OpenCV. OTciaexuBaHNue IBIKYIIAXCSI 5 3
00BEKTOB BO BpeMeHH. PacriozHaBaHue JuIl.
/Cp/
3.2 O06paboTKa ecTecTBEHHOTO s3bIka. OCHOBHBIC TOHATHUS. TOKCHE3aIHs. 5 4
JlemmaTuzanus. /Cp/
33 oaroToBka k aexuusm /Cp/ 5 8
34 IToaroToBka k jJabopaTopHbIM 3aHATHIM /Cp/ 5 16
Pa3znen 4. KoHTakTHBIE Yachl HA ATTECTALMIO
4.1 3auér /KD/ 5 0,25

5. OHEHOYHBIE MATEPHAJIbI

OrneHOYHBIE MaTepHaNbl AT IPOBEACHUS IPOMEKYTOUHOM aTTECTAI[MK OOYJAIONMXCA IPUBEAEHBI B MPIIOKEHUH K

pabouyeli mporpaMme AUCHUTLIHHBL

q)OpMBI W BUABI TCKYWICTO KOHTPOJIA MO AUCHHUIIIIMHE (MOI[yJ'I}O), BUIbI BaI[aHI/Iﬁ, KPpUTCPUHU UX OLCHUBAHUA,

pacmperneneHue 6aIoB IO BUAAM TEKYIIEr0 KOHTPOIS pa3padaThIBAIOTCS MperoaBaTelieM AUCIUILTHHEL C yIeTOM €€ CIIeIU(UKH U
JIOBOJATCS JIO CBEJCHHS 00YJarOIUXCsl Ha IEPBOM YIEOHOM 3aHITHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISCTCS MPENoAaBaTeIeM JUCIHUILINHBI (MOAYIIA), KaK MPaBHIIO, C

ucronp3oBanreM SMOC uimn myTeM MpoBepKH MHCbMEHHBIX PadoT, IPEIyCMOTPEHHBIX PA00OYHMH POTpaMMaMHy AUCIUILTIH B

pamkax

KOHTaKTHOH pabOTHI U caMOCTOSTENbHOM paboTh! 0Oydaromuxcs. [y puKcHpoBaHHs Pe3yIbTaTOB TEKYIIETO KOHTPOIS

MO’KeT ucnoyb3oBatbess DMOC.

6. YAEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MOAYJISA)

6.1. Pekomenayemas iuTepatrypa




6.1.1. OcHoBHasl IMTepaTypa

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Omn. agpec
TBO, T'OJL

Huxonsckuit C. H. ABTOMaTH3aIHs HHPOPMAIIMOHHOTO MOBEACHUS U Mocksa: {//e.lanbook.com/book/16
HCKYCCTBEHHBII HHTEIUIEKT: YueOHoe mocobue MUPDA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATYPA

ABTOpLI, COCTaBUTEIIN 3arnaBue Wznarensc OI1. aapec
TBO, I'OJL

J12.1

XKenesnos M. M. MeTo/BI B TEXHOJIOTHH 00paOOTKH OONBIINX TaHHBIX: MockBa:  pok.com/book/145102%c4
y4e0HO-METOIMUECKOe TTOCO0He MocKOBCK
i
rocyapct
BCHHBIN
CTPOMTEITH
HBIH
YHHBEPCH
TeT, 2020

6.2 I/IH(l)OpMa].II/IOHHbIe TEXHOJIOI'dHU, MCIT0JIB3yEeMbI€ IIPH OCYIIECTBJICHUH 06p3303aTeJ11>H0r0 nmpouecca no IMCuMIinHe

(Mony.110)

6.2.1 Ilepeyennb JUIEH3MOHHOI0 U CBOGOIHO PACIIPOCTPAHSAEMOI0 IIPOrPAMMHOI0 odecrneyeHust

6.2.1.1

| Python

6.2.2 Ilepeuenb npodeccHOHANBHBIX 023 JaHHBIX U MH(GOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1

Hudopmanmonnas cpaBoyHas cucreMa Texakcmept https://tech.company-dis.ru
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WudopmanmonHas cipapouHast cuctema "I'apant" http://www.garant.ru

6.2.2.3

baza nannbix ['ocynapcTBeHHbIX cTannaptoB http://gostexpert.ru/

6.2.2.4

baza nannbix «XKemneznomoposxabie mepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.

Ju—

YueOHBIE ayTUTOPUH AJISI IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIA, YKOMIICKTOBaHHBIC CIICIIHAIN3UPOBAHHOMN MeOEIbI0
1 TeXHHYECKUMH CPEACTBAMHU 00y4eHHs: MyIbTHMEINIHOE 000pyIOBaHHE TSI IPENOCTAaBICHUS yaeOHOH HHpOpMaIn
0O0JIBLION ayTUTOPUU H/WITH 3BYKOYCHIIMBAIOIIee 000pyIoBaHuE (CTAMOHAPHOE WK TIEPEHOCHOE).

7.2

VYueOHbIe ayTUTOPUH AT MPOBEACHHS 3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBEIX ¥ HHAWBUIYATbHBIX KOHCYIBTAILIUH,
TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOMN aTTECTALlN1, YKOMILIEKTOBAaHHbIE CIICHHATH3UPOBAHHON MEOCIBIO U
TEXHUYECKHUMH CPEICTBAMU O0Y4CHUS: MYIbTHMEIUHHOE 000pyJOBaHKE ¥I/UIIH 3ByKOYCHIMBAOIIEe 000pYI0BaHNE
(cTanmoHapHOE NN TIEPEHOCHOE).
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[TomemeHus 17151 CaMOCTOSITENTFHOI PaOOTHI, OCHAIIEHHBIE KOMITBIOTEPHOI TEXHUKOM C BO3MOKHOCTBIO TIOKITIOYCHUS K
cetu "MHTEepHET" M 0OecIeueHreM JOCTYIA B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPELY YHUBEPCUTETA.

7.4

[MomerneHus U XpaHESHUST H POPUIAKTHIECKOTO OOCTYKUBAHHS yIeOHOTO 000pyTOBaHMUSL.

7.5

JlabopaTopun, OCHaIIEHHBIE CIEIHaTbHBIM JJa00PaTOPHEIM 000PYIOBaHAEM: KOMITBIOTECPHON TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Takxke ¢ BO3MOKHOCTBIO TOJKITIOUEHMS K ceTh "MHTepHeT" U 00ecniedeHneM JOCTYIa B SJIEKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA




