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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

Iuxn (paszmen) OIT: | 51.0.37.01

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

(MOIY.JIsT)

OIIK-2 CriocobeH pemaTs npodeccHoHaTbHbIE 331a9 C HCIO0Ib30BaHHEM METOAOB, CIIOCOOO0B U CPEACTB MOTYyICHHS, XPaHEHHS U
nepepaboTKi HHPOPMALUH; UCII0Ib30BaTh NHOOPMAIIMOHHEIE U IU(POBBIE TEXHOJIOTUH B IPO(HECCHOHATBHON e TENbHOCTH

OIIK-2.3 Vcrionb3yeT OCHOBHBIE METO/IbI U TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIJIEKTA JIJISl PEIICHUS TUTIOBBIX 3a/1a4

YK-1 CnocoOeH oCyIIecTBISATh KPUTHYECKUN aHATIN3 MPOOJIEMHBIX CUTYallMid HA OCHOBE CUCTEMHOTO M0IX0/1a, BEIpabaThIBaTh
CTpaTEruio AeUCTBUI

YK-1.3 BeipaGatbIBaeT CTpaTeruio JeHCTBUM AT pelleH s IPUKIaIHBIX 3a/1a4, UCIIOJIb3Ys TEXHOJIOTHH HCKYCCTBEHHOTO
UHTEIIEeKTa

B pe3yabTaTe 0CBOEHHS JHCHHILTHHBI (MOYJIs) 00y9al0IIUiics TOKEH

3.1 |3uHaTs:

3.1.1 | - kmaccudukamio 3a1a4, pemaeMbIX METOJaMH HCKYCCTBEHHOTO MHTEIUICKTA;

3.1.2 | -MeTpUKHU OLEHKH KauecTBa MOZEJIEH U aIrOPUTMOB,

3.1.3 [ - oCHOBHBIE METO/IBI MALIIMHHOTO 00YYeHN, IPOLIECCH M CEPBUCHI ITO0 00pab0TKe TaHHBIX U BHIPaOOTKE peIIeHUH B
obnactu npodeccnoHambHOR e TeTHHOCTH;

3.1.4 | - KOMILIEKC TEXHOJOTHYECKUX PEIICHUH, IMUTHPYIOIINH KOTHUTUBHBIC (QYHKITUH YeTIOBEKa M ITO3BOJISIONIHA IPU
BBITIOJTHEHUH 337124 IOCTUTATh PE3YAbTAThI, COMOCTABIUMEIE C PE3YIbTaTaMU HHTEIUIEKTYaIbHON IESTEIbHOCTH YeIOBEKa;

3.2 [ Ymern:

3.2.1 | -BBIOpaTh MOIXOAAMIYIO METPUKY JIJISI OIICHKH Ka4eCTBa MOJIENU M ajTOPUTMA.

3.2.2 | - arperupoBath, GUIBTPOBATH, HACTPAMBATHL BECa, BEHIONPAThH KITACCH(PHUKATOPHI, KITACCH(PHIIUPOBATH, BU3yaATU3UPOBATh
JAHHBIE, CTPOUTH JIEPEBhS PELICHUH C HCIIOIB30BAHUEM S3BIKOB BEICOKOTO YPOBHS IS PELICHUS HAyTHO-TEXHUUECKIX
3a1a4 B 00J1acTH po¢ecCHOHAIBHON AeSTENPHOCTH; HAaBBIKAMU HAIMCaHUs HEHPOHHBIX CeTel Ui pelIeH s HayqHO-
TEXHHYECKHUX 3a]1a4 B 00JIaCTH CBOCH MPO(PECCHOHATBHON e TEIHOCTH;

3.2.3 | - HaBBIKAMU 00Yy4YEHUSI MOJEIH C UCIOJIb30BAHUEM HHCTPYMEHTOB HCKYCCTBEHHOT'O MHTEIIEKTA.

324

3.3 | Bragern:

3.3.1 | - HaBBIKAMH HAITUCAHWUA HEHPOHHBIX CeTeH JUIA PEIICHUS HaydHO-TeXHUIECKHX 3aa4 B 001acTu cBoei
po¢hecCHOHANBHOM e TelbHOCTH;

3.3.2 | - HaBBIKaMU OOYYSHHSI MOJENH C MCIIOJIB30BAHHEM HHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIJICKTA.

3.3.3 | -HaBbIKaMH OIIEHKH Ka4ecTBa Pa0OTHI AITOPUTMA B 3aJa4aX KIAaCCU(UKAIINH U PETPECCUHU.

4. CTPYKTYPA U COAEP) KAHME JUCIHUIIIMHBI (MO YJIST)
Kon HaumeHnoBaHnue pa3aeioB U TeM /BUJ 3aHATHSA/ Cemectp | YacoB | Ilpumeuanue
3aHATHUSA / Kype

Pasgen 1. BBenenne ucKycCTBEHHbI HHTELICKT

1.1 HUckyccrBennslii unTennekT. OcHoBHble noHATus M. MammunnHoe o0yyeHue. 7 2
I'nybokoe oOydenne. O0ydeHue ¢ yauTeneM u 6e3 yaurens. /Jlex/

1.2 JlanHbIe, MOZIETH, 00pabOTKA JaHHBIX. METOI0JIOTUYECKIE IPUHITAITHI aHATA3HI 7 2
naHHbIX. Lenn, sTansl, METOBI M TEXHUKH.
OunbTpalys IpyHInUpOBKa U arperaius JaHHbiX. /JIex/

1.3 Busyanuzanus naHubix. Busyanusaius qanaeix B Phyton. Busyanusarus B 7 2
Pandas. bubnuotekn Seaborn u Matplotlib. /JIex/

1.4 ANTOPUTMBI M CTPYKTYPHI TaHHEIX. brubanoreka Pandas: cTpykTyps! TaHHEIX: 7 2
Series u DataFrame. PaGora ¢ csv.
Mp/

1.5 OunbTparys qaHHbIX. bubnnoreka Pandas. BeiBoj cTpok v KOJTOHOK. MeToibI 7 2
query, tail, sample, head. O6beauneHne MetonoB. /TIp/

1.6 Arperanus maHHbIX B Pandas: count, sum, max, min, mean, median. Meto b 7 2
groupby u aggregate. O0bpeanHeHne MeTo0B. CopTHpoBKa. /IIp/
Pazgen 2. Meroabl MAIIMHHOTO 00y4eHHSs




2.1

Pemaromue nepeBbsi: ocHOBHBIE MOHATHA. Knaccupukanus. JlepeBbst pelieHnit.
OcHoBHBIE TapaMeTpsl AepeBa. JlepeBo pelleHuit B 3aqaun perpeccud. Merof
Ommkanmmx coceneit. /JIex/

2.2

Konmermust ciryqaiinoro sieca. CiydaiiHas BRIOOpKa TPEHUPOBOYHBIX 00pa3IioB.
Ycpenaenue nporHo3oB. IIpobnema nepeoOydeHus. MeTpuKy KauecTBa MOJEIH.
Tectupoanne ROC AUC. /Jlex/
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Heiiponnsie cetu. MckyccrBennbie HelipoHsl. [lepuentpon. OOyuenue
HelipoHa. /JIex/

2.4

I'paguentHsIi cyck. [{poOieHue mara py TpaAneHTHOM CITyCKe.
CroxacTH4ecKHui TpaAueHTHBIH CITyck. MeToa Hauckopeiimero ciycka. /JIex/

2.5

Heiiponnas cets. OgHocnoiiHas Moaensb. CBepTOUHbIe HEHPOHHBIE CETH.
CBEPTOYHBIN CIIOH, CIIOH MOABBIOOPKH, TTOJIHOCBS3HBIN ciioi. [leneBas
¢ysaxkmus. /Jlex/

2.6

Pemarormue nepeBbs: o0ydenne moaenu. bubnmoreku sklearn, pandas, numpy.
Bri6op mapamerpos mozgenu. Kpoce-samunanust. IlpensapurensHas oopadborka
JMaHHbIX. TPeHUPOBOYHBIH HAOOP JaHHBIX. TeCTOBBIN HAOOP MTaHHBIX.

Mp/

2.7

Konmermust ciryqaiinoro sieca. CiydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00pa3IioB.
Ycpennenne nporao3oB. [Ipobnema nepeoOydenus. Tumnsl ommoOoK: true
negative, false positive. Metpuku kadecta: Precision, Recall, F1 score.
Tecruposarne ROC AUC. /TIp/

2.8

HckyccTBeHHBIH HelipoH. Bxoa, GpyHKIMS akTHBanmy (CUTMONAA,
runepOonamueckuii TanreHc, SoftMax). [Toadop Becos. /IIp/

29

bubnuoteka Keras. [ToHOCBSI3HBIN U CTIIAXKUBAIOIIUI ci10H, cioit Dropout.
Pemienue nmpo6aem nepeodbyuenus. /I1p/

2.10

BHelHie HCTOYHUKH TaHHBIX [U1s aHaiu3a. Kuggle. [ToarotToBka AaHHBIX.
Pabora ¢ nzobpaxenusmu pazxnoro ¢popmara. /TIp/

Pasgen 3. CamocrosiTenbHas paGora

3.1

KommnbrorepHoe 3penne. bubnnoreka OpenCV. OTciexxuBaHue JBHKYIINXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue 1.
/Cp/

32

O06paboTKa ecTecTBEeHHOTO 513b1Ka. OCHOBHBIE TOHATHUS. TOKEHE3aIHs.
JlemmaTuzauus. /Cp/

33

Ioaroroeka k sexiwmsm /Cp/

34

Ioaroroska k mabopaTopHbIM 3aHATHAM /Cp/

16

Paznen 4. KoHTaKTHBIE Yachbl Ha aTTreCcTanuIo

4.1

3auér /KD/

0,25

5. OIEHOYHBIE MATEPHAJIbBI

paboueili mporpaMme AUCIUTUIHHBL

JOBOIATCA 10 CBEACHHUA o6yf{a}oumxc;1 Ha IE€pBOM y‘{€6HOM 3aHATHH.

MOKeT ucnoyb3oBathess DMOC.

OL[eHO‘{HBIe MaTcpuabl AJ1A MMPOBCACHUA HpOMC)KyTO‘lHOﬁ aTTeCTalluu 06yqa}ou_u/1xc>1 MNPUBECACHBI B IIPUIIOKCHUHN K

@DOpMBI ¥ BHIBI TEKYIIETO KOHTPOJIA IO AUCIUILINHE (MOMIYIIO), BHIBI 3aJaHUH, KPUTEPUH X OI[CHUBAHUS,
pacopernenenue 6aIoB IO BUAAM TEKYIIEr0 KOHTPOIIA pa3pabaThIBalOTCs MpernoiaBaTeNieM AUCIUILTHHEL C yIeTOM €€ CIeIU(UKH U

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM JUCIUILIAHEI (MOIYIIA), KaK MpaBHIIo, C
ucnons3oBanreM DMOC min myTeM MpoBepKH MUCHMEHHBIX PadoT, IPeXyCMOTPEHHBIX PaOOYMMH IIPOTPaMMaMH JUCIHUILUINH B
paMKax KOHTaKTHOI paboThl M CaMOCTOSATENbHOH paboThl oOydarommxcs. st GpukcnpoBaHus pe3ynbTaToB TEKYIIEro KOHTPOJIS

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

6.1. Pexomenayemasi iuteparypa




6.1.1. OcHoBHasl IMTepaTypa

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

Huxonsckuit C. H. ABTOMaTH3aIHs HHPOPMAIIMOHHOTO MOBEACHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBII HHTEIUIEKT: YueOHoe mocobue MUPDA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpLI, COCTaBUTECIIU 3arnaBue Wznarensc C)8 azapec
TBO, I'OJL

J12.1

XKenesnor M. M. MeToBI B TEXHOJIOTHH 00paOOTKH OONBIINX TaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4e0HO-METOINIECKOe TTOCO0He MockoBck
ni
rocynapcr
BEHHBIN
CTPOMTEND
HBIN
YHHUBEPCH
tet, 2020

6.2 UndopmannoHHbIe TEXHOJIOTHHU, HCII0JIb3yeMble IIPH OCYLIECTBICHHH 00pa30BaTeJbHOIO NpoLecca o AUCHUILINHE

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOI0 U CBOOOIHO PACIIPOCTPAHSIEMOTI0 IPOrPAaMMHOI0 o0ecneyeHust

6.2.1.1

| Python

6.2.2 Ilepeyenb MpodecCHOHANBHBIX 0a3 JAHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

WudopmannonHas cipaBodHas cucteMa Texakcnept https://tech.company-dis.ru

6.2.2.2

WndopmannonHas cipaBouHast cuctema "'apant" http://www.garant.ru

6.2.2.3

baza nannbix [ocymapcTBeHHBIX cTaHnapToB http://gostexpert.ru/
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baza nannbix «XKenesnomoposxHbie mepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.

—_

VY4eOHble ayTUTOPHU AJIS1 IPOBEIACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMILJIEKTOBAaHHbBIE CIIELMAIN3UPOBAHHON MeOETbIo
U TEXHHYECKUMH CPEACTBAMHU OOYUCHHS: MYITETHMEIUIHOE 000pyIOBaHUE AJISI IPEIOCTABICHUS yIeOHOH HH(pOpMAIHN
0OJIBIIION ayTUTOPHHU H/HITH 3BYKOYCHIIMBAKOIIEee 000pyI0BaHue (CTAMOHAPHOE WIIH TIEPEHOCHOE).

7.2

YueOHbIe ayTUTOPHH AL IPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIIOBBIX W HHAWBUIYaBHBIX KOHCYIBTAIINH,
TEKYIIETO KOHTPOJISA M IPOMEXYTOUHOH aTTEeCTAINH, YKOMIUIEKTOBAaHHBIE CHIEIIHATII3HPOBAaHHON MeOeNbio 1
TEXHUYECKUMH CpeACTBaMH 00ydeHUs: MyIbTUMEUITHOe 000pyA0BaHHE U/IIH 3BYKOYCHIIMBAIOIIee 000pyI0BaHUE
(cranimoHapHOE WITH TIEPEHOCHOE).

7.3

IoMeneHus 1711 CaMOCTOSITENTBHOM PabOTHI, OCHALIICHHBIC KOMITBIOTCPHOM TEXHUKOW C BO3MOKHOCTBIO TIOAKITIOYCHHS K
cetd "MHTEepHET" M 0O€ECIIeUeHNEM JOCTYIIa B AIIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

7.4

IMomemneHus 11 XpaHEHHS ¥ IPOQHIAKTUYECKOTO 0OCTY)KHBAHHS Y4COHOTO 000PYIOBaHHS.

1.5

Jlabopatopuu, OCHAILICHHBIC CIICHATBHBIM Ja00PaTOPHBIM 000PYIOBAHAEM: KOMITBIOTEPHOM TEXHUKOW C YCTAHOBICHHBIM
I1O: Python, a Takxke ¢ BO3MOKHOCTBIO TIOJKITIOUEHHS K ceTH "MHTepHeT" U 00ecnedeHneM OCTYIa B JICKTPOHHYIO
“HPOPMAITMOHHO-00pa30BaTENBHYIO CPEy YHUBEPCUTETA




