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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | oBmagmeHme CTyAEHTaMH OCHOBHBIMH METOJaMU METO/IOB MAIIMHHOI'O O0YUCHNUS, OITy4eHHE HaBBIKOB ITPOTrPaMMUPOBAHHS
aJITOPUTMOB B 00JIACTH UCKYCCTBEHHOT'O MHTEIUIEKTA U aHAIN3a NTOTyYeHHBIX Pe3y/IbTaTOB.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Iuxn (pasgen) OI: | 51.0.35.01

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

OIIK-10 Criocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUYECKHE 337a4H B 00JIACTH CBOEH MpodecCHOoHANbHON eSTeTbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIC METOABI U TEXHOJIOI'MHU UCKYCCTBECHHOI'O MHTEJJICKTA UIsI PCIICHMS TUIIOBBIX 3a4a4

VYK-1 CriocobeH ocylecTBIISITh KpUTHYSCKUH aHAIN3 TIPOOJIEMHBIX CUTYAIli Ha OCHOBE CUCTEMHOT'O MOJIX0/1a, BHIPaOaThHIBATh
CTpaTEeruio AeUCTBUI

VK-1.3 BeipabaTsIBaeT CTpaTerHio ASHCTBUI IS peICHUsI PUKJIAIHBIX 3a1a4, UCTIOIb3Ys TEXHOJIOTHH HCKYCCTBECHHOTO
MHTEJUIEKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOIYJIs1) 00yUarOIMiics T10JIKeH

3.1 |3HaTh:

3.1.1]|- KJ'IaCCI/I(bI/IKaL[I/I}O 3aaa4d, pemacMbIX METOJaMH UCKYCCTBECHHOI'O MHTCIIJICKTA,

3.1.2 | -MeTpUKH OLIEHKH KauecTBa MOZETIEH U aJrOpUTMOB;

3.1.3 [ - ocHOBHBIE METOABI MAITHHHOTO 00y4IeHH s, IIPOLIECCHI U CEPBUCHI ITO0 00pabOTKe TAHHBIX U BBIPAOOTKE PEIIeHUH B
00nacTu npoh)ecCHOHAIBHOM IS TEIbHOCTH;

3.1.4 | - KOMILIEKC TEXHOIOTHYECKUX PEIIECHHH, IMUTHPYIOIINNA KOTHUTUBHBIE (DYHKLIMH YEJIOBEKA U TIO3BOJISIOMINHN IPH
BBITIOJTHEHHH 33/1a4 JIOCTHTaTh PE3YJIbTAThl, COIOCTABUMBIE C PE3Y/IbTaTaMU HHTEIUICKTYalIbHOM e TENbHOCTH YeII0BEKa;

3.2 | YMeTh:

3.2.1 | -BbIOpaTh NOAXOASIIYIO METPUKY JUIS OLIEHKH KauyecTBa MOJEIH U aJlTOpUTMA.

3.2.2 | - arperupoBats, (GHUIBTPOBATh, HACTPAUBATh BECa, BRIOUPATh KIAaCCU(BHUKATOPHI, KIaCCU(PHUIUPOBATh, BU3yaIN3UPOBATh
JIaHHBIE, CTPOUTB JICPEBBS PEIICHUH C UCIIOIL30BAHUEM S3BIKOB BHICOKOTO YPOBHSI ISl PEILICHHS HayYHO-TEXHUIECKUX
3a7a4 B 007aCTH NPOECCHOHATBHOM e TeTFHOCTH; HABBIKAMH HAITMCAHWUS HEHPOHHBIX CeTeH JUIS peIleHNs HayqIHO-
TEXHIYECKHX 3a7a4 B 00JIaCTH CBOSH IPO(heCCHOHANBHOM I TeTbHOCTH;

3.2.3 | - HaBBIKAMH 06y‘leHI/I$[ MOZJEIIN C UCITOJIb30BAHUEM MHCTPYMCHTOB UCKYCCTBEHHOI'O MHTEJIJICKTA.
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3.3 | Bmagersn:

3.3.1 | - HaBBIKAMH HAITUCAaHHsI HEWPOHHBIX CETEH /Il PEIICHHS HAyYHO-TEXHHYCCKIX 3aa4 B 00JIaCTH CBOCH
poecCHOHaIBHOMN IeSITeFHOCTH;

3.3.2 | - HaBBIKAaMU 06y‘{€HI/IH MOJCIIU C UCIIOJIb30BAHUEM NHCTPYMEHTOB NCKYCCTBCHHOI'O MHTCJIJICKTA.

3.3.3 | -HaBBIKAaMU OLIEHKH Ka4yeCTBa pa60TLI aJIropuT™Ma B 3aadax KHaCCHq)HKaHHH " perpeCcCUuu.

4. CTPYKTYPA U COJEPKAHUE IV CIHUILINHBI (MO YJIST)

Kon HaunmeHoBaHue pa3aesioB U TeM /BU/ 3aHATHS/ Cemectp | Yacos | IlpumeuaHue
3aHATHSA / Kype

Pa3nen 1. BBenenne ncKycCTBEeHHbI HHTELIEKT

1.1 HUckycctBennsiit naTemiekt. OcHoBHBIE moHATHA VWM. MammaaOe 00ydeHwe. 7 2
I'mybokoe obyuenue. OOyueHue ¢ yuureneM u 0e3 yautens. /Jlex/

1.2 Jannsie, mozenb, 00paboTka JaHHBIX. MEeTO0I0rnYeCKie MPUHIUITEI aHATU3bI 7 2
JaHHbIX. [{esau, sTamnsl, METOAbI M TEXHUKH.
OunbTparnys TpyNIUPOBKa U arperanus AaHHbiX. /JIex/

1.3 Busyanuzanns nasHbsIX. Busyannsanms nanasix B Phyton. Busyanmmsanns B 7 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Jlex/

1.4 AJTOPUTMBI ¥ CTPYKTYpHI JaHHBIX. bubnuoteka Pandas: cTpyKTyphl JaHHBIX: 7 2
Series u DataFrame. PaGota ¢ csv.
Mp/

1.5 OunbTpanus JaHHBIX. bubmuoreka Pandas. BeiBon cTpok u komoHOK. MeTob 7 2
query, tail, sample, head. O6beaunenue metonos. /I1p/

1.6 Arperanus gaHsabeix B Pandas: count, sum, max, min, mean, median. MeTonsl 7 2

groupby u aggregate. O0nwenunenue MetonoB. Coptuposka. /TIp/

Pa3nen 2. Meroabsl MAIIMHHOTO 00Yy4eHUSI




2.1

Pemaromue nepeBbs: oCHOBHBIE MOHATHSA. Knaccudukarus. JlepeBss perieHuit.
OcHoBHBIE TapaMeTpsl AepeBa. JlepeBo pelenuii B 3a1auu perpeccur. Meton
OmmKaimmx coceneit. /JIex/

2.2

Konmermus ciryqaitaoro neca. CirydaifHast BRIOOpKa TPEHUPOBOUHBIX 00pa3IioB.
Yepenuenue nporao3os. [Ipobiema nepeodyuenns. MeTpuku KadecTBa MOJEIH.
Tectupoanne ROC AUC. /Jlex/
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Hetiponnsie cetu. MckyccTBeHHbIe Heliponsl. [leprientpon. O0y4enue
HelpoHra. /JIex/

2.4

I'paguentHsIi ciyck. [{pobieHue mara Ipy rpaAneHTHOM CITyCKe.
CroxacTuueckuii rpaJUeHTHBIN ciryck. MeTos Hauckopeiimiero ciycka. /JIex/

2.5

Heiiponnas cets. OnHocnoiinas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH.
CBEPTOYHBIH CIIOM, CIIOH MOIBBIOOPKH, MTOJHOCBSA3HBIN ciioi. [leneBas
¢bynaxrys. /Jlex/

2.6

Pemarorue nepeBbs: o0ydeHune moaenu. bubmuoreku sklearn, pandas, numpy.
Bri6op mapamerpos mopenu. Kpocc-Bamuaanust. IlpensapurensHas o6paboTka
JaHHBIX. TPEeHUPOBOUHBIN HAOOP aHHBIX. TECTOBBIM HAOOP TAHHBIX.

Mp/

2.7

Konmermus ciryqaitaoro neca. CirydaifHast BRIOOpKa TPEHUPOBOUHBIX 00pa3IioB.
Ycpeanenue mporHo3oB. [Ipobnema nepeoOyuenust. Turiel ommoboK: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.8

HckyccTBeHHsIi HelipoH. Bxon, GyHKINS akTHBAIH (CHTMOHIA,
runepOonmuecknii Tanrenc, SoftMax). I[Togbop Becos. /TIp/
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bubnuoreka Keras. I[TonMHOCBSA3HBIN U CTIIQXXKUBAIOMINHN cI0OH, cioii Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.10

BHelIHNe HCTOYHMKA JaHHBIX 171 aHanu3a. Kuggle. [TonroroBka AaHHBIX.
Pabota ¢ n3o0pakeHnsIMH pa3Horo ¢opmara. /TIp/

Pazgen 3. CamocTosiTesibHast padora

3.1

Kommneroreproe 3penue. bubnuoreka OpenCV. OTcnexuBanue IBUKYIIUXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JuI.
/Cp/

32

O06paboTka ecTeCTBEHHOTO s13bIKa. OCHOBHBIE MTOHATHUS. TOKeHE3aIusl.
JlemmaTuzanus. /Cp/

33

Ioaroroska k nexuusim /Cp/

34

IToxaroroBka k 1abopaTopHbIM 3aHsATHIM /Cp/

16

Pazngen 4. KonTaKTHBIE Yachl HA aTrrecrTauuio

4.1

3auér /KD/

0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[CHO‘JHBIG MaTcpuabl I MMPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu o6yqa}ou_udxca NPUBEACHBI B IIPUIIOKECHUHU K

paboudei mporpamMMe JUCIUIDTAHEL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPOJS IO AUCHUILIHHE (MOIYINIO), BUIBI 3aaHUH, KPUTCPHH MX OICHUBAHHUS,
pacmpeneneHue 6auioB Mo BUAaM TEKYIIEro KOHTPOJIS pa3padaThiBaloTCs MpenoaaBaTeNeM JUCIUIUIMHBI C Y4ETOM ee cneln(uKd u

JOBOIATCA 1O CBEACHUA o6yqa}0u_u/1xc;1 Ha NI€pBOM y‘{€6HOM 3aHATHH.

BHOC.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS IIpENofaBaTesieM MUCIUIUIAHBI (MOIYNs) B paMKax KOHTaKTHOH
paboTHI U caMOCTOATETBHOM paboThl o0ydarommxcs. [t pUKCHPOBAaHHS PE3yNbTaTOB TEKYIIETO KOHTPOIIS MOXET HCIIOIb30BATHCS

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas Jiuteparypa




6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 | Huxonsckuii C. H. ABTOMaTH3aIMs HHHOPMAIIMOHHOTO MOBEICHHS U Mocksa: | https://e.lanbook.com/bg
WCKYCCTBCHHBIN MHTEIIICKT: YueOHoe rmocobue MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpLI, COCTAaBUTECIIN 3armaBue Wznarensc C)8 aapec
TBO, TOJ

JI2.1 |Xene3noB M. M. MeTozp! 1 TeXHOIOTHH 00pabOTKH OONBIINX TaHHBIX: Mocksa: | https://e.lanbook.com/bg

y4e0HO-MeToANYIECKOe TToco0He MockoBck
ui
rocyaapcT
BEHHBIN
CTpPOUTENb
HBIH
YHUBEPCH
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 | UacdopmarmonHas cripaBodyHas cucreMa Texaskcmept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cipaBouyHas cucrema "[apant” http://www.garant.ru

6.2.2.3 | baza nannbeix ['ocymapcTBeHHBIX cTaHIapTOB http://gostexpert.ru/

6.2.2.4 | baza nannbIx «OKene3HomopoxxHble mepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

—_

YaeOHble ayAUTOPUN AJIS IPOBEAEHUS 3aHATHH JEKIIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CTIELUAIN3UPOBAHHON MEOEIBIO
U TEXHUYECKUMU CPECTBAMH O0yJICHHS: MyIbTUMEIUIHOE 000pYIOBAaHHE JUTS TIPSIOCTABICHHs yaeOHOH nHdopManmn
OOITBIIION ayIUTOPUH ¥/HJIH 3BYKOYCHIIMBAIOIIee 000pyI0BaHNE (CTAIIMOHAPHOE HITH TIEPEHOCHOE).

7.2 | YaeOHbIe aymUTOPHH JUTS TIPOBEIICHNS 3aHATHI CEMHHAPCKOT0 THIIA, TPYIITOBEIX W HHAWBUIYabHBIX KOHCYJIbTAINH,
TEKYyIIEero KOHTPOJIS U IIPOMEKYTOUHOH aTTeCTallnH, YKOMIUIEKTOBAaHHBIE CIICIIAIN3HPOBAHHON MEOENBIO 1
TEXHUYECKUMHU CPEACTBaMU 00yUeHUS: MyAbTUMEAUHHOE 000PYIOBaHUE W/WIIM 3BYKOYCHIIUBAIOIEe 000pYIOBaHUE
(cTanoHapHOE WM IEPEHOCHOE).

7.3 | [TomereHus AJsI CAMOCTOSITEILHOM PabOThI, OCHALICHHBIC KOMITBIOTCPHON TEXHUKON ¢ BO3MOKHOCTBIO TOJKITFOUYCHUS K
cetn "MHTEpHET" M 00ECIICUCHNEM JIOCTYIIA B JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIFHYIO Cpe/ly YHUBEPCHTETA.

7.4 | [TomerueHus A7t XpaHSHHS H TPOQIIIAKTHYECKOTO 00CITy)KUBaHUS Y4eOHOTO 000PYIOBAHUSL.

7.5 | JJabopatopuu, oCHaIlIeHHbIE CTIEUAIbHBIM JIAOOPAaTOPHBIM 000pYAOBaHNEM: KOMITBIOTEPHOIM TEXHUKOM € YCTaHOBIEHHBIM
I1O: Python, a Tarke ¢ BO3SMOXKHOCTBIO TIOAKIIOUEHHS K ceTH "MHTepHeT" 1 00eCrieYeHHEM JIOCTYIa B DIIEKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BaTENbHYIO Cpely YHUBEPCUTETA




