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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO 06yqu1/1;I, TIOJTy4Y€HUE HABBIKOB IIPOTrPpaMMUPOBAHU
aJITOPUTMOB B obmactu HCKYCCTBEHHOT'O MHTEJIJICKTA U aHaJIn3a NOJIYUCHHBIX PE3YIILTATOB.

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

Hukn (pa3gen) OIT: |B1.0.34.01

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-10.2 I/ICHOJ'IL3yCT OCHOBHBIC METOAbI U TEXHOJIOTUU UCKYCCTBECHHOT'O MHTCIJICKTA JI PEHICHH A TUIIOBLIX 3a1a4

YK-1 CiocoOeH 0CyIIecTBIsATh KPUTHUSCKAHN aHAHM3 TPOOJIEMHBIX CUTYallMi Ha OCHOBE CHCTEMHOTO TOJIX0/1a, BBIPA0aThIBATh
CTPATEruIo ACUCTBUI

VK-1.3 BripabatsiBaeT cTpaTeryio ASHCTBIN IS PEIICHUS MPUKIAIHBIX 33144, HCIOJIB3Ys TEXHOJIOTHH HCKYCCTBEHHOTO
MHTEIUIEeKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOIYJIs1) 00yUarOIMiics T10JIKeH

3.1 |3nars:

3.1.1 | - kmaccudukanuio 3a1a4, pelaeMbIX METOJAMU UCKyCCTBEHHOTO UHTEILIEKTa;

3.1.2 | -MeTpuKH OLIEHKH KauecTBa MOJENEeH U alrOpUTMOB;

3.1.3 [ - oCHOBHBIE METO/IBI MALTMHHOTO 00YUCHNUS, IPOLIECCH! U CEPBUCHI IT0 00pabOTKE TaHHBIX M BBIPAOOTKE pELICHHN B
o6uiacT TPohecCHOHANBHOI AESTENbHOCTH;

3.1.4 | - KOMIUTIEKC TEXHOJIOTHMYECKUX PEeIleHUH, IMUTHPYIOUINHA KOTHUTHBHBIEC (D)YHKIUH YeJIOBEeKa U TIO3BOJISIOMINN IPH
BBIITOJTHEHUH 3314 IOCTHIaTh PE3YNbTAThl, COMOCTABHMBIE C PE3YAbTaTAMU UHTEIIEKTYallbHOHN NeATEIbHOCTH YEN0BEKa;

3.2 | Ymern:

3.2.1 | -BbIOpaTh NOAXOAALIYIO METPUKY JUIS OLIEHKU KauecTBa MOJEH U aJITOpPUTMA.

3.2.2 | - arperupoBats, GUIBTPOBATh, HACTPAUBATh BeCa, BRIOMPATH KIACCU(BHUKATOPHI, KIACCH(UINPOBATE, BU3YaTH3UPOBAThH
JJAHHBIE, CTPOUTH JIEPEBbS PELIEHHUH C UCIIOIb30BAHUEM S3bIKOB BBICOKOTO YPOBHS JUISl PELLICHUsS] HAYYHO-TEXHUYIECKUX
3a7a4 B 00JIaCTH ITPO(eCCHOHAIBFHOMN NeITeTbHOCTH; HABBIKAMI HAITMCAHMSI HEHPOHHBIX CeTe! JUIA PeIleHUs HaydHO-
TEeXHUYECKUX 331a4 B 00JIaCTH CBOCH IMpodecCHOHATbHON AeATeNbHOCTH;

3.2.3 | - HaBBIKaMH 00yYCHHMS MOJICIH C HCIIOJIB30BAaHIEM HHCTPYMEHTOB HCKYCCTBEHHOTO MHTEILICKTA.
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3.3 | Biagers:

3.3.1 | - HaBBIKAaMU HaNUCaHUS HEHPOHHBIX CETEH IS PEICHHsT HAYYHO-TEXHUYECKHUX 3a/1a4 B 00J1acTH CBOEHt
podeccnoHaNBHOM NeITeTbHOCTH;

3.3.2 | - HaBBIKAMH OOYYCHHS MOJICIIH C HCIIOJIb30BaHUEM HHCTPYMEHTOB HCKyCCTBEHHOTO MHTEIIJIEKTA.

3.3.3 | -HaBBIKAMHM OIICHKM KayecTBa PabOTHI allrOpUTMa B 3aJa4ax KIacCU(HUKALMH U PETPECCHH.

4. CTPYKTYPA U COAEP KAHUE JTUCHUTLIITUHBI (MO Y.JIS)
Kon HaunmeHoBaHue pa3aesioB U TeM /BU/ 3aHATHS/ Cemectp | Yacos | IlpumeuaHue
3aHATHSA / Kype
Pa3nen 1. BBeneHue HCKyCCTBEHHbIH HHTEIEKT
1.1 HckyccrBennslii nHTEIeKT. OcHOBHBIE ToHATHA M. MammaHOe o0ydeHne. 7 2
I'my6oxoe oOyuenue. OOyuenue ¢ yuutenem u 6e3 yautens. /Jlex/
1.2 [Janneie, Mmoaesb, 00paboTka TaHHBIX. METOJ0I0THYECKIE TPUHIIUITBI AHAIN3BI 7 2
JaHHbIX. [lenu, aTansl, METOABI U TEXHUKU.
OubTparys TpyNIUPOBKA U arperanus JTaHHbIX. /JIex/
1.3 Buzyanusanns nasusix. Busyanmmsanus nanasix B Phyton. Busyanmsanus B 7 2
Pandas. bubnuotexu Seaborn u Matplotlib. /Jlex/
1.4 AJITOPUTMBI U CTPYKTYpHI JaHHBIX. bubnnorteka Pandas: cTpykTypbl TaHHBIX: 7 2
Series n DataFrame. Pabota ¢ csv.
Mp/
1.5 @unprparys naHHEIX. brubanoreka Pandas. BeiBox cTpok 1 kojoHOK. MeTozst 7 2
query, tail, sample, head. O6beaunenne meronos. /IIp/
1.6 Arperauus gansbix B Pandas: count, sum, max, min, mean, median. Metosl 7 2
groupby u aggregate. O0bwenunenne Meto0B. CopTrposka. /I1p/
Paznen 2. MeToabl MAIIMHHOTO 00y4eHUs




2.1 Pemaromue nepeBbsi: ocCHOBHBIE MOHATHA. Knaccuduxkarms. JlepeBbs pelieHui. 7 2
OcHoBHBIE ITapaMeTpsl epeBa. JlepeBo peniennii B 3agaun perpeccun. Meron
OmmKaimmx coceneit. /JIex/

2.2 Konnerus ciyqaiinoro neca. CirydaiiHas BBIOOpKa TPEHHPOBOYHBIX 00pa3IIOB. 7 2
Ycpenaenue npor1o3oB. IIpobnema nepeoOydeHus. MeTpUKH KauecTBa MOJEIH.
Tectupoanne ROC AUC. /Jlex/

2.3 Hetiponnsie cetu. MickyccTBeHHble HelipoHEl. [lepuentpon. OOy4uenue 7 2
HelipoHa. /JIex/

2.4 I'paguentHsIi cyck. J[poOieHne miara npy rpaJieHTHOM CITyCKe. 7 2
CroxacTudeckuil rpaJUeHTHBIH cIyck. MeTox Hauckopeiiero ciycka. /Jlex/

2.5 Heiiponnas cets. OgHocnoiiHas Moaensb. CBepTOUHbIe HEHPOHHBIE CETH. 7 2
CBEPTOUHBI CIIOH, CIIOH MOABBIOOPKH, MOTHOCBA3HBIN cioii. [{eneBas
¢bysaxms. /Jlex/

2.6 Pemarormue nepesbs: o0ydenne moaenu. bubmmoreku sklearn, pandas, numpy. 7 2

Bri6op mapamerpos mogenu. Kpoce-samuganus. [IpensapurensHas o6paboTka
JMaHHbIX. TPeHUPOBOYHBIH HAOOP JaHHBIX. TeCTOBBIN HAOOP MTaHHBIX.
Mp/

2.7 Konnermus cimyqaiinoro neca. CirydaiiHas BEIOOpKa TPEHHPOBOYHBIX 00pasIIoOB. 7 2
Ycpennenue nporHo3oB. IIpobaema nepeobydenns. Tumsl onmobok: true
negative, false positive. Metpuku kauectBa: Precision, Recall, F1 score.
Tecruposarne ROC AUC. /TIp/

2.8 HckyccTBeHHSBIH HefipoH. Bxon, GyHKINs akTHBAIMy (CHTMOH/A, 7 2
runepOoamueckuil Tanrenc, SoftMax). [Tox6op Becos. /TIp/

2.9 bubnuoteka Keras. [ToTHOCBS3HBIN U CTITaXXUBAIOMINK cJIoH, c1oit Dropout. 7 2
Pemienue nmpo6aem nepeodbyuenus. /I1p/
2.10 BHerHre HCTOYHUKH TaHHBIX A7 aHanu3a. Kuggle. [TonroToBka qaHHbIX. 7 2

Pabora ¢ nzobpaxenusmu pazxnoro ¢popmara. /TIp/

Pasgen 3. CamocrosiTe1bHas padoTa

3.1 KommnbrorepHoe 3penne. bubnnoreka OpenCV. OTcnexxuBaHue ABUKYILIMXCS 7 3
00BEKTOB BO BpeMeHH. Pacrno3HaBaHue JIuil.
/Cp/

32 O6paboTKa ecTeCTBEHHOTO s13b1Ka. OCHOBHBIC TTOHATHS. TOKeHe3aIs. 7 4
JlemmaTuzauus. /Cp/

33 Ioaroroka k nekiusm /Cp/ 7 8

34 IToaroToBka k 1abopaTopHbIM 3aHATHIM /Cp/ 7 16

Paznen 4. KoHTaKTHBIE Yachbl Ha aTTreCcTanuIo

4.1 3auér /KD/ 7 0,25

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHaIbl Ul IPOBEICHHUS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMMe TUCHHUILTHHBL.

@DOpMBI ¥ BHIBI TEKYIIETO0 KOHTPOJS IO AUCHIUILINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUN WX OI[CHUBAHUS,
pacnpezenenue 6auioB 10 BHJaM TEKYLIEro KOHTPOJIs pa3padaThiBatoTCs PernojaBaTelieM JUCLMIUTMHBI C YIeTOM €€ CIeUU(pHKH 1
JOBOZATCS JI0 CBEJICHHS 00yJaroXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIPENoAaBaTeNeM JUCIUILINHEI (MOIYIIA), KaK MPaBHIIO, C
ucnonb3oBanreM DMOC miu myTeM MpoBEepKH MUCEMEHHBIX paboT, MPEeayCMOTPEHHBIX pab0YNMHU IIPOrpaMMaMi JTUCIUIIINH B
paMKax KOHTaKTHOH pabOThI M CAMOCTOSATEIBHOM paboThl 00ydaromuxcs. s pUKCHpOBaHUS PE3YIbTaTOB TEKYIIEr0 KOHTPOJIS
MoxeT ucnoinbsoBaTtbes DMOC.

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

6.1. Pexomenayemasi iuteparypa




6.1.1. OcHoBHasl IMTepaTypa

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

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

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

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

J12.1

XKeneznos M. M. MeTo/BI B TEXHOJIOTHH 00pa0OTKH OOJIBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-METOINIECKOe Mocodue MockoBck
ni
rocynapcr
BEHHBIN
CTPOMTEND
HBIN
YHHUBEPCH
tet, 2020

6.2 UndopmannoHHbIe TEXHOJIOIHH, HCII0JIb3yeMble IIPH OCYIIeCTBJICHHH 00pa30BaTe/IbHOI0 Npolecca 10 JUCHHILINHE

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOIO H CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOIO 00ecneYeHHs

6.2.1.1

| Python

6.2.2 Ilepeyenb MpogecCHOHANBHBIX 023 TAHHBIX 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

WudopmannonHas cipaBouHast cucTeMa TexakcrepT 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 «XKenesHoaopoxHbie iepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.

—_

Y4eOHble ayTUTOPHU AJIS1 IPOBEACHUS 3aHATUH JIEKUMOHHOTO THIA, YKOMILJIEKTOBaHHBIE CIIEIUATM3UPOBAHHON MeOEBIO
U TEXHHYECKUMH CPEICTBAMH OOYYCHUS: MYIbTUMEIMIHOE 000pYyI0BaHHE JUTS IIPEJOCTaBICHHS Y4eOHOH nHpOopMannu
00JTBIIION ayJUTOPHH H/HNIN 3BYKOYCHIIMBAloIee 000pyI0BaHHE (CTAIIHOHAPHOE MITH MEPEHOCHOE).

7.2

Y4eOHBIe ayTUTOPHH AJISI IPOBEACHUS 3aHATHH CEMHHAPCKOTO THITA, TPYIIIOBBIX M HHIUBHIYAIbHBIX KOHCYJIBTAIIUH,
TEKyIIero KOHTPOJIS ¥ IPOMEKYTOYHOI aTTEeCTaINH, yKOMIIEKTOBAHHBIC CIICIIHATN3UPOBAHHON MEOCITBIO 1
TEXHUYECKUMU CPEICTBaMHU O0YYeHHUs: MyAbTUMEAUHHOE 000PYI0BaHNE U/WIIH 3BYKOYCHIIMBAIOIIee 000pyI0BaHUE
(cranimoHapHOE WITH TIEPEHOCHOE).

7.3

IoMenieHus 11 CaMOCTOSITENTBHOI PabOThI, OCHAICHHBIC KOMITBIOTEPHON TEXHHKOW C BO3MOKHOCTBIO TIOAKITIOUCHHUS K
cetd "MHTEepHET" M 00ECIIeYeHreM JOCTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIFHYIO Cpely YHHBEPCHTETA.

7.4

INomemneHus 111 XpaHEHHUS ¥ IPOQHIAKTHISCKOTO 0OCTY)KUBaHHS YICOHOTO 000PYIOBAHUS.

1.5

Jlabopatopuu, OCHAILICHHBIC CIELHATbHBIM Ja00PaTOPHBIM 000PYIOBAHUEM: KOMIIBIOTEPHON TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Tarke ¢ BO3MOXHOCTBIO TOAKTIOUEHSI K ceTH "MHTepHeT" 1 o0ecreueHreM JI0CTyIa B AJICKTPOHHYIO
“HPOPMAITMOHHO-00pa30BaTENBHYIO CPEy YHUBEPCUTETA




