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1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1

Lle/bi0 OCBOEHUS AUCLUIUIHHEI "TeXHO/IOTUH UCKYCCTBEHHOTO MHTeJIIeKTa" SIB/IsieTCs JOPMUPOBaHHUe Y 00yJaroLuxcst
obmenpodeccronansHbix KomreTteHiwii (OTTK-10) u ycioBHbIX KoMmeteRyni (YK-1)

2. MECTO JUCIIUILIVHBI (MOYJISI) B CTPYKTYPE OBPA30BATE/IBHOM ITPOT' PAMMBI

Lukn (pasgen) OIT: |Bl.O.42.01

3. KOMIIETEHIIIA OBYYAIOIIIETI' OCS, ®OPMHUPYEMBIE B PE3YJ/IbTATE OCBOEHNUSA JUCITUIIVINHBI (MO JIs1)

OIIK-10 CriocobeH (opMy/MpoBaTh U peliaTh HayYHO-TEXHHUECKHe 3aiaui B 06/1aCTH CBoel podeCCHOHAIBHOM JesITeTbHOCTU

OIIK-10.2 Vicionb3yeT 0CHOBHbIE METO/IbI ¥ TEXHOJIOTMM MCKYCCTBEHHOI'O UHTeJJIeKTa ZJIsl pellieHHsl TUMOBbIX 3a/au

YK-1 CriocobeH oCy1ecTB/ISTh KPUTUIECKHI aHa/In3 MPOOIeMHBbIX CUTYaL[|ii Ha OCHOBE CCTEMHOTO TOAXO0/a, BEIPadaThIBaTh CTPAaTErwio

JerCcTBUI

YK-1.3 BpraGaTLIBHET CTpaTervuro ,ELei/JICTBI/If/‘I AJIA pelleHrs NMPUK/IaAHbIX 3a/la4, UCIT0/Ib3YS TeXHOJ/IOTHHU NCKYCCTBEHHOI'O MHTEe/IVIEKTA

B pe3y/ibTaTe 0CBOEHHS JUCLUIUTHHBI (MOAY/Is1) 00yUarOLIHICS J0/DKEeH

3.1

3HaTh:

3.1.1

- KIIaCCI/ICl)I/IKaL[I/I}O 3d/lay, peliaeMbIX MeTOZldMH UCKYCCTBEHHOI'O MHTEJ/IJIEKTa,

3.1.2

-MEeTPHUKHU OLI€HKH KaueCTBa MO,E[E']'Ief/'I " a/ITOPUTMOB;

3.1.3

- OCHOBHBIE METO/Tbl MAIIMHHOTO 00yUeHUs], TIPOLIeCChl ¥ CEPBUCHI 10 00paboTKe AaHHBIX U BRIPAOOTKE pelleHuid B 001acTh
nipoeccHoHaMBHOMN [1esITeNbHOCTHY;

3.1.4

- KOMITIEKC TeXHOJIOTHUeCKHX PellieHHH, IMUTHDPYIOLINH KOTHUTHBHbIe (GYHKLIMHU YesloBeKa M MO3BOJISIOLMI TTPU BBITIOIHEHUU
3ajlay OCTUraTh pe3y/bTaThl, COIIOCTABHUMBIE C pe3y/ibTaTaMy HHTe/lIeKTyalbHOM [iesTe/IbHOCTH Ue/l0BeKa;

3.2

YMeThb:

3.2.1

-BLI6paTI) NnoaxoAsIlyr0 MeTPUKY /11 OLIEHKH KaueCTBa MOJE/IU 1 aJIT0OpHUTMaA.

3.2.2

- arperupoBarh, PUILTPOBATh, HACTPAUBATH BECA, BHIOMPATH K/IaCCH(UKATOPHI, KIAaCCU(DULIMPOBATh, BU3yaTU3UPOBATh JAHHEIE,
CTPOUTH JIePEBbsI PELLIEHHI C UCII0/Ib30BAHUEM SI3bIKOB BHICOKOTO YPOBHSI [IJIsl PeLlIeH sl HayUHO-TeXHUUEeCKHX 3a/jau B 00/1acTH
nipoeccroHaMbHOMN 1eSTebHOCTH; HaBbIKaMY HAalTMCAHUsST HEMPOHHBIX CETeH /ISl PellieHHsT HayYHO- TEXHUUEeCKHX 3a/1au B
obactu cBoeli mpodeccoHaTBHOM [1eSTeTbHOCTH;

3.2.3

- HaBbIKaMH 06y‘{€HI/I$[ MOJeJ/ C UCII0/Ib30BaHNUEM MHCTPYMEHTOB MCKYCCTBEHHOTI'O MHTE/IJIEKTA.

3.2.4

3.3

Bnagersn:

3.3.1

-HaBbIKaM# OLI€HKH KaueCTBa paﬁOTLI aJIFOPpHUTMa B 3a/iad4ax K]'[aCCI/I(i)I/IKaL[I/H/I " perpeccruu

3.3.2

- HaBbIKAMH HaITFCaHUsI HeHPOHHBIX CETeH /7SI pelleHys] HayuyHO-TeXHIYIeCKHX 3a/,a4 B 00/1acTH cBoeil MpodeccroHaIbHOH
JlesITe/IbHOCTH;

3.3.3|- HaBbIKaMU 00yUeHUsI MOJIe/IU C UCTI0/Ib30BaHNeM HHCTPYMEHTOB MCKYCCTBEHHOTO HHTeJIeKTa.
4. CTPYKTYPA 1 COAEPXAHUE NTUCIIUIIJINHBI (MO Y JIs1)
Kop HaumeHnoBanue pa3fe/ioB 1 TeM /BHJ, 3aHATHA/ Cemectp / | Hacos | IIpumeuanue
3aHATHA Kypc

Pa3pen 1. BBeieHNe HCKYCCTBeHHBIH HHTE/VIEKT

1.1 VW ckyccTBeHHbIH HHTe/TeKT. OCHOBHBIe TIOHATH VIV, MaiimHHOe obyJeHHe. 7 2
I'my6okoe o6yuenre. Obyuenue ¢ yunTeneM 1 6e3 yunresns. /JIex/

1.2 [HaunbIe, Moesb, 00paboTKa AaHHBIX. MeToZoIornyecKre TIPUHLUITEI aHATHA3bI 7 2
JaHHbIX. Llenu, sTanbl, METO/bI ¥ TEXHUKHU.
DubTpauys rpynnyupoBKa U arperays JaHHbIX. /JIek/

1.3 Busyanusanus ganHbiX. Busyamsauus fanabix B Phyton. Busyanusarus B Pandas. 7 2
Bubmoreku Seaborn 1 Matplotlib. /JTek/

1.4 ANTOpUTMBI ¥ CTPYKTYPHI AaHHBIX. Bubnroreka Pandas: cTpyKTypbl JaHHBIX: Series U 7 2
DataFrame. Pa6orta c csv.
Mp/

1.5 dunmpTpanys faHHbIX. bubmioreka Pandas. BeIBoZ CTPOK M KOJIOHOK. MeTOZIBI query, 7 2
tail, sample, head. O6negutenue metooB. /I1p/

1.6 Arperaius ganHbix B Pandas: count, sum, max, min, mean, median. Metozs! groupby 7 2
u aggregate. O6beavHeHre MeTo/ioB. CopTHpoBKa. /T1p/
Pa3zgen 2. MeTobl MAIMHHOTO 00yUYeHUsI




21 Peruaroiiyie iepeBbsi: OCHOBHbIe MOHsATHA. Kiaccudukanysi. JlepeBbsi perleHuH. 2
OcHOBHbIe ITapaMeTpk! JiepeBa. [lepeBo pellleHUH B 3a7lauy perpeccuu. Metof,
6mokaiimux cocefeit. /Jlek/

2.2 Konnenius ciydaiiHoro sieca. CirydaiiHast BBIOOpKa TpEHHPOBOUHBIX 06pas31ioB. 2
YcpenHenue nporHo3oB. [Ipobiiema nepeobyueHusi. MeTpUKK KaueCTBa MOZEIH.
TectupoBanue ROC AUC. /Jlek/

2.3 Hetiponnsle cetn. VickyccTBeHHBIe HelipoHsL. [lepuentpoH. O6yueHHe HelpoHa. 2
/TTex/

24 I'papueHTHbIH criyck. [JpobsieHue 11ara npy rpaueHTHOM ciycke. CTOXaCTHUeCKHit 2
rpaJiieHTHBIN cryck. MeTo/ HaucKopeliero criycka. /JIek/

2.5 HeliponHast ceTb. OziHOC/I0MHast Mo/iesib. CBepTOUHble HelipoHHble ceTd. CBEPTOUHBIN 2
CJIOH, CII0¥ TTOABLIOOPKH, TTOJTHOCBSI3HBIHN c/1oi. LlesieBast GhyHKUus. /JTek/

2.6 Perwaroirjye fepeBbsi: 00yueHre mogem. bubnuoteku sklearn, pandas, numpy. Beibop 2
napameTpoB Mogend. Kpocc-Bammzanus. IpesBapurenbHast 06paboTKa JaHHBIX.
TpeHVpPOBOUHBIN HAabOp AaHHBIX. TeCcTOBBIM HAOOD AaHHBIX.
/MIp/

2.7 Kowtiemnius ciyuaiiHoro yieca. CiyyaiiHasi BbI60pKa TPeHUPOBOUHBIX 00pa3ijoB. 2
YcpenHeHne porHo3oB. [Tpobiema nepeobydenyst. Ture! ommbok: true negative,
false positive. Merpuku Kauectsa: Precision, Recall, F1 score. TectupoBarue ROC
AUC. MIp/

2.8 VckyccTBeHHBIN HelipoH. Bxog, dyHKIUS akTHBaMK (CUTMOMia, TUTepOoIMyeCcKuit 2
TaHreHc, SoftMax). ITog6op Becos. /TIp/

2.9 Bubsoreka Keras. ITo/THOCBSI3HBIH 1 CTII&XKUBAIOLIHIA C/10H, €J10i Dropout. PemeHne 2
ripobsiem riepeobyuenwust. /T1p/

2.10 BHellHYe UCTOUHMKY JIaHHBIX A/ aHanu3a. Kuggle. TToaroToBka ganHbIX. Pabora ¢ 2
n300pakeHnsIMU pasHoro dopmarta. /I1p/
Pa3zgen 3. CamocTosATe/bHast pabora

3.1 KomrsrotepHoe 3penue. bubmioreka OpenCV. OTCie)XUBaHe JBIDKYIIAXCS 3
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JIHL.
/Cp/

3.2 O6paboTKa ecTeCTBEHHOTO 513bIKa. OCHOBHBIE MOHATHSA. TOKeHe3al sl 4
Jlemmatusanus. /Cp/

3.3 TToproroBka K nexuusam /Cp/ 8

3.4 IMoAroToBKa K mpakTHueckuM pabortam /Cp/ 16
Pa3pen 4. KoHTakTHBIe yackl Ha aTTeCTaI{UI0

4.1 3auét /KD/ 0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[EHOI—IHI)IE MaTepuraJ/ibl AJid MIpOBeAeHUA HpOMeX(yTO‘—IHOﬁ arTeCTalyun O6yI—IaIOHlI/IXCH TpyUBe[EeHbI B IIPUJ/IOKEHUHN K pa60qe171 nporpamMmme

JUCLIUTUIVHBI.

@DopMEI ¥ BUZBI TEKYILIEr0 KOHTPOJIS 10 JUCLMIUTHHE (MOZYJII0), BUJBI 33/IaHHH, KDUTEPHUH UX OLeHUBaHMUs, pacripe/esieHue 6aioB 1o
BHZIaM TEKYIIETr0 KOHTPOJIS pa3padaThIBAIOTCS MpeTIo/iaBaTesieM AVCLUTUTHEL C yUeTOM ee CIielIM(UKA U JOBOASATCS 10 CBeJIeHHUsT

00yuaroIIMXCsl Ha IEPBOM YUeOHOM 3aHSITHHL.

TeKyIui KOHTPOJ/Ib YCIIEBAEMOCTH OCYIIIECTB/ISIETCS TIPENo/jaBaTe/ieM JUCLIMIIMHBI (MOZY/Is) B paMKax KOHTAaKTHOH paboThl U
CaMoCTOsITeNIbHON paboTel 0byuatomuxcst. st GUKCHPOBAHUS Pe3y/IbTaTOB TEKYILEr0 KOHTPOJIS MOXKET UCIT0/b30BaThcst JOC.

6. YYHEBHO-METOJMNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIUIMHBI (MOAYJISA)

6.1. PekoMeHayeMasn iMTeparypa




6.1.1. OcHoBHas uTepaTypa

ABTOPLI, COCTaBUTE/IN 3ar/iaBue I/IB,ELEITEIII:C oI ajpec
TBO, 'O

J1.1

Hukonbckuii C. H. ABTromaru3arys “H(GOPMaIMIOHHOTO TTOBeJeHHs U Mocksa: [https://e.Janbook.com/b
HCKYCCTBEHHbBIN HHTEIIEKT: YuebHoe rmocobue MUP3A, |ook/163824
2020

6.1.2. lonostHUTeIbHAA AUTepaTypa

ABTOpBI, COCTaBUTEU 3arsiaBue N3paTtensc DI1. aapec
TBO. TOI

JI2.1

Kenesnos M. M. MeTo/pl ¥ TeXHOJIOTHY 06paboTKM DOMBIIHX AaHHBIX: yueOHO Mocksa:  |https://e.lanbook.com/b
-MeToAYecKoe rmocobue MockoBck |oo0k/145102?

uit category=1548
rocyJapcTB
eHHBIN
CTpPOUTE/b
1313174
YHUBEPCUT
et, 2020

6.2 adopmanioHHbIe TeXHOJIOTMH, HCII0/Ib3yeMble IPH 0CYIIeCTB/IeHMH 00pa30BaTe/IbHOr0 MpoLecca Mo JUCIUILIHHE (MO/Y/II0)

6.2.1 ITepeueHnb JIMI{eH3NOHHOTO H CBO0O/{HO PACIIPOCTPAHsIeMOro MPOrPaMMHOT0 o0ecreueHHst

6.2.1.1

| Python

6.2.2 IlepeueHb npodeccnoHATBHBIX 0a3 JaHHBIX 1 WH()OPMAI[HOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

VndopmarpionHas cripaBoyHast cucrema Texakcriept https://tech.company-dis.ru

6.2.2.2

VudopmamoHHas cripaBoyHast cucrema "T'apadt” http://www.garant.ru

6.2.2.3

ba3za gannbix ['ocyzapcTBeHHbIX cTaHAapToB http://gostexpert.ru/

6.2.2.4

Ba3a ganHbIX «Kene3H00posKHbIE TIepeBo3KM» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIUVINHBI (MOAYJIS)

7.1

YuebHbIe ayAUTOPUH JIJIs TIPOBE/IEHUS 3aHATHH JIEKLIMOHHOTO THIIA, YKOMITIEKTOBAHHbBIE CTIEI[UaTM3UPOBAaHHON Mebesbio 1
TeXHUYeCKUMH CPeJICTBAMHU 00yueHusl: My/IbTUMeIuiiHOe 000pyAoBaHue A TIpeioCTaB/eHus yueOHOM nHbopMary 60bIIoin
ayZIUTOPUH W/WH 3BYKOYCU/IHBaroLee 000pyJoBaHKe (CTaLMOHapHOe WU TePEHOCHOE).

7.2

YuebHble ayAUTOPUH [JIs1 IPOBeJeHHs 3aHATHI CeMHUHAPCKOTO THUIIA, IPYITIOBBIX M MHAVBHAYaIbHBIX KOHCY/IbTAL[MM, TeKYIIero
KOHTPOJIS1 ¥ TPOME)KYTOYHOH aTTeCTal|UH, YKOMITIEKTOBAaHHBIE CITelMaIM3UPOBAaHHON MeDOesTbio ¥ TeXHIMYeCKUMH CpeZiCTBaMy
00yueHUs:: MyTbTUMeNHOe 060pyJ0BaHNe W/WITK 3BYKOYyCHTHBatOIee 000pyoBaHye (CTal[IOHAPHOE WU TIEPEHOCHOE).

7.3

TMomelLeHust 1711 CAMOCTOSITE/IEHOM PaboThI, OCHAIL|EHHbBIE KOMITBIOTEPHOM TEXHUKOW C BO3SMOXKHOCTBIO MTOJK/TFOUEHHUS K CETH
"VIHTepHeT" U obecrieyeHHeM /IOCTYTIA B 37IeKTPOHHYI0 MH(OPMALIOHHO-00pa30BaTeNbHY0 Cpefly YHUBEPCUTETA.

7.4




