[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO . .
Vipopmaums o Bragense: - MUHHMCTEPCTBO TPAHCIIOPTA POCCUNCKOU ©EJEPALINA
OMO: Taparn Makem A@ETFEPAJIBHOE ATEHTCTBO KEJE3HOJOPOKHOI'O TPAHCIIOPTA

ﬁ;)fsk;isc; l;:CF;iKT epaEHoS F%T TMAPCTBEHHOG OFO/PKETHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUs
M o Qéﬁﬁﬁ OCYAAPCTBEHHbBII1 YHUBEPCUTET IIYTEN COOBILEHMS

YHUKanbHbIV np
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

MOAVYJIb "CUCTEMbI HCKYCCTBEHHOI'O
UHTEJIVIEKTA"
CucreMbl HCKYCCTBEHHOI0 MHTEJLJIEKTA

paboyas mporpamMma JUCUUILUIMHBI (MOTYIIs)

Hamnpasnenue noarorosku Hanpasnenue 38.03.02 MeHnemxkMeHT
HamnpasnenHocts (ipodmis) Jlorucrika

Keanmdukarms O0axajaBp
®dopma 00yueHust ouHast
OO0mast TpyI0eMKOCTh 33ET

Bunpl koHTpOJISL B cemecTpax:
3a4eThl 4

Pacnpeneneﬂne YacoB JUCHMIIJINHBI 1O ceMecTpaM

Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Uroro
Henens 17 1/6
Bun 3ansruii i PII v PIl
Jlexmm 18 18 18 18
JlabopatopHblie 18 18 18 18
IIpaxkTuyeckue 18 18 18 18
KonrT. 4. Ha aTTecT. 0,25 (0,25 (0,25 [0,25
Hroro ayn. 54 54 54 54
KonraktHas pabora | 54,25 [ 54,25 | 54,25 | 54,25
Cam. pabota 53,75 | 53,75 [ 53,75 | 53,75
Hroro 108 108 108 108




IIporpammy cocraBun(u):

K.n.H., ooyeum, Tioocuna U.B.

Pabouas nmporpaMma JAUCHUTUIHHEL
CucTeMbI HCKYCCTBEHHOT0 HHTEIEKTA

paspaborana B cootBercTBun ¢ ®I'OC BO:

DezepaibHbIi rOCYAapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BBICIIETO 00pa30BaHMs - OaKaiaBpuaT MO HAMPABJICHHIO [TOTOTOBKU
38.03.02 MenemxmenT (puka3 Munoopuayku Poccun ot 12.08.2020 1. Ne 970)

COCTaBJIcHa Ha OCHOBaHUM y4aeOHoro miana: 38.03.02-23-4-MJI6.plm.plx
Hanpasnenue noarorosku Hanpasnenue 38.03.02 Menemxment Hanpasnennocts (nipodwb) Jloructrka

Pabouas mporpamma o00peHa Ha 3aceaHny Kadeapol

Hudposbie TexHOTOTHI

3aB. xaenpoit T'opbaros C.B.



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: | b1.0.23.02

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

(MOIY.JIsT)

OIIK-5 Criocoben ncmoabp30BaTh IPH PEHICHUN MPOGECCHOHANBHBIX 33124 COBPEMEHHbIC HH()OPMAIMOHHbBIE TEXHOJIOTHUH U
HPOrpaMMHBIE CPE/ICTBA, BKJIIOYAs YIPAaBICHUE KPYITHBIMA MACCUBAMH JIAaHHBIX U MX MHTEIJICKTYalIbHBII aHAIN3.

OIIK-5.2 Mcnonb3yeT METOABI NCKYCCTBEHHOTO MHTEIUIEKTa (MAIIMHHOTO OOYIeHNs) M aHAJIM3a OOJIBINNX JAHHBIX JJIS PELICHUS
NPHUKIaJHBIX 3a/1a4

B pesynabrate ocBoeHUsi AMCUMIIIMHBI (MOAYJIs1) 00y4YalOLINiics 10/2KeH
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3HaThb:

3.1.1

OCHOBHBIE METOJIBI MAIITMHHOTO 00YdeHN; KIIaCCH(UKAIIMIO 33129 MAIIMHHOTO 00yYeHHs; METPHKH Ka4ecTBa MOJIEIIH;
¢ysakun 1 Mero sl Oubmmoreku Pandas: query, tail, sample, head; meToas! GpunbTpamu u arperanuyl JAHHBIX; TPH3HAKU
nepeoOyIeHHOCTH MOJIeH; MeToAbI onbmuoTek sklearn, seaborn, matplotlib u numpy.

3.2

YMmeThb:

3.2.1

arperupoBaTh AaHHBIC cpeacTBamu Python; BeimomHATE GritbTpaliuio qaHHbIX cpeacTBamu Python; HacTpauBats Bec
HEeHpOHHA; BEIOMPATh THI KIacCU(PUKATOPA B 3aBUHCHMOCTHU OT TIOCTABJICHHOU 33/[a4H; BU3yaIn3HPOBAThH JaHHbIE
cpeactBamu 6nbIHoTeK pandas, seaborn, matplotlib;

3.2.2 | BBIMIOJHATH MHOTOKJIACCOBYIO KiIacCU(HUKAIMIO MeTo1aMH OnbinoTeku sklearn;
3.2.3 | cTpOUTH AepeBbs PEIICHUI U BBIIOJIHATE 10 HUM MPeACKa3aHue.
3.3 |Baagers:
3.3.1 | mocTpoeHwus iepeBa penieHui;
3.3.2 | peanu3anuu anropuT™a caydaitHoro aeca (Random forest);
3.3.3 | HanucaHUs HEWPOHHBIX CETEH;
3.3.4 | oOyueHHss MOJENH.
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumeHoBaHue pa3eioB M TeM /BH] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHS / Kvpc
Pa3nen 1. BBegeHue ncKyccTBeHHbI HHTEJIEKT
1.1 HckyccrBennsiii uaTeiwiekT. OcHoBHBIE MoHATHS M. MarmmHHOe 00ydeHue. 4 2
I'my6oxoe obyuaenne. OOydenne ¢ yaureneM u 6e3 yaurens. /Jlex/
1.2 Jannbie, Mmoaenb, 00padoTKa JaHHBIX. METO0IOTHYECKIE TPUHIIHUIBI aHAIHA3bI 4 2
naHHbIX. Llenu, sTansl, METOAB! U TEXHHUKH.
OunbTpalys TPYIMIMPOBKa U arperanus JaHHbiX. /JIex/
1.3 Busyanuzanus nanubX. Busyanuzamnus nanaeix B Phyton. Busyanuszarnus B 4 2
Pandas. bubmmotexku Seaborn u Matplotlib. /Jlex/
1.4 AJITOPUTMBI U CTPYKTYpPHI JaHHBIX. bubnnoreka Pandas: cTpyKTyphl JaHHBIX: 4 2
Series u DataFrame. Paborta ¢ csv.
Mp/
1.5 OunbTparnys qanHex. bubnmoreka Pandas. BeiBoj cTpok 1 KOTOHOK. MeToibI 4 2
query, tail, sample, head. O6beaunenne meronos. /TIp/
1.6 OunbTpanus qanHeix. bubnmoreka Pandas. BeiBog cTpok 1 KomoHOK. MeTo bl 4 2
query, tail, sample, head. O6beauHeHE METOI0B. /J1a0/
1.7 Arperanus naHabix B Pandas: count, sum, max, min, mean, median. Meto s 4 2
groupby u aggregate. O0benunenue meronos. /IIp/
1.8 Arperanus manabIX B Pandas: count, sum, max, min, mean, median. Meto s 4 2
groupby u aggregate. O0benuHeHne MeTonoB. /JIa6/
1.9 Busyanuszauus ganusix B Phyton. Meroas! Busyanusauuu B Pandas. bubnuoreka 4 2
Matplotlib. Ctonbuaras nuarpamMma, THHEHHBIN rpaduK, Kpyroas quarpamma,
JrarpaMMsl paccenBanus. /J1a6/
1.10 Buzyanmsanns naansix B Phyton. Metoxns! Busyanmsaru B Pandas. bubnmorexa 4 2
Seaborn. I'pacduku, TennoBble KapThl, JUArpaMMbl pacCeuBaHUA. AHAIHU3 U
HWHTEPIPETANs Pe3ybTaTOB BU3yanu3amuu. /J1a6/
Paznes 2. MeToabsl MAIIMHHOTO 00y4eHUsI




2.1

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

2.2

Konmermust ciryqaiinoro sieca. CiydaiiHas BRIOOpKa TPEHUPOBOYHBIX 00pa3IioB.
Ycpenaenue nporHo3oB. IIpobnema nepeoOydeHus. MeTpuKy KauecTBa MOJEIH.
Tectupoanne ROC AUC. /Jlex/

23

Heiiponnsie cetu. MckyccrBennbie HelipoHsl. [lepuentpon. OOyuenue
HelipoHa. /Jlex/

2.4

I'paguentHsIi cyck. [{poOieHue mara py TpaAneHTHOM CITyCKe.
CroxacTH4ecKHi TpaAueHTHBIN CITyck. MeToa Hauckopeiinero cmycka. /JIex/

2.5

Heiiponnas cets. Bunsl HelipoHHBIX ceTeil. OnHocnoliHas Moaensb. /Jlex/

2.6

Pemarormue nepesbs: o0ydenne Moaenu. buodnuoreku sklearn, pandas, numpy.
Br16op napamerpoB monenu. Kpocc-Banunanus. [IpenBapurensHas oopaboTka
JaHHbIX. TpeHUpOBOYHBII HAOOP JaHHBIX. TecTOBBIN HAOOP JaHHBIX.

Mp/

2.7

bubnuoteku sklearn, pandas, numpy. Bei6op nmapamerpos monenu. Kpocc-
Banupanys. [Ipensapurensaas o6paboTka faHHEIX. TpeHNPOBOYHEIH HabOp
JIaHHbIX. TecTOBBIN HAOOP JTaHHBIX.

/J1a6/

2.8

Konuenmus ciayuaitroro jeca. Ciydaiinast BRIOOpKa TPEHHPOBOYHBIX 00PA3IIOB.
VYcpennenne nporuosos. /IIp/

2.9

[Ipobnema nepeoOyuenns. Tumsl ommboK: true negative, false positive.
Mertpuku xadectBa: Precision, Recall, F1 score. TectupoBanne ROC AUC. /TIp/

2.10

CeeprouHble HEHpOHHBIE ceT. CBEPTOUHBIH CIIOH, CIIOM MOABBIOOPKH,
MOJIHOCBSI3HBIN cioi. [leneBas ¢pynkims. /Jlex/

2.11

Pacrio3HaBaHKe PyKOITHCHBIX U(P. ANTOPUTMBI CIIy4ailHOTO Jieca.
OnTuManbHbBIe TTapaMeTphl iepeBa u jeca. /J1ab/

2.12

HckyccTBeHHBIH HeHpoH. Bxox, GpyHKIMS akTHBanmu (CHTMOMAA,
runepOoanueckuid Tanrenc, SoftMax). I[lon6op Becos. /I1p/

2.13

Omnpezesenre TOHaIBHOCTH TEKCTA C IOMOIIBIO HEMPOHHBIX ceTeil. Bubimnorexku
tensorflow, Keras, Habop nanusix IMDb. /J1a6/

2.14

bubmmoteka Keras. [ToTHOCBSI3HBIN U CTIIQXKUBAIOIIUH CIIOH, clIoi Dropout.
Pemenue npobnem nepeodyuenus. /I1p/

2.15

Krnaccuduxanus n3o0paxeHuii o HeCKOJIBKIM KinaccaM (6onee aByx). Habop
na"ubix Fashion Mnist. /J1a6/

2.16

BHelHie HCTOYHUKH TaHHBIX [u1s aHanu3a. Kuggle. [ToaroToBka AaHHBIX.
Pabora ¢ nzobpaxenusmu pazxnoro ¢popmara. /TIp/

2.17

Pacno3naBanue o0pa3zoB. Kitaccudukarus n300pakeHuii KOIIEK 1 codax.
Bubnmoteka keras , ImageDataGenerator. JlocTibkeHne 3a1aHHOH TOYHOCTH
MOJIENIM Ha BaJMIAIIMOHHOMN BeIOOpPKE. /J1ab/

Pa3nen 3. CamocrosiTeibHasi padoTa

3.1

Hanmcanne coOCTBEHHBIX KJIACCOB IS OMMCAHUS HeHpoHHOW cetr. Heipon.
Croit. Cets. OGyuenue mozenu. Beinmonnenue npenckazanus. /Cp/
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IIpenckasanue mosa o pocTy U BeCy C IOMOILBIO HEUPOHHOM CETH.
Bemonuenue npenckazanns. MUHNIMA3anus 3Ha4YeHUS (QyHKIUH IT0TEPb.
OO0y4eHue: CTOXaCTHUECKH TPaIueHTHBIH ciryck. /Cp/

33

3amaun pacnoszHaBaHUS 00pa3oB. Kiaccudukarust o6bextoB. [Tonck
n3o00pakenus no oodpasiy. /Cp/

34

Auroput™ 006paTHOTO pacnpoctpaHeHus oumOku. OyHKIUK aKTHBAIHH.
Ornenka pabotsr cetu. /Cp/

3.5

Kommreroreproe 3penne. budmmoreka OpenCV. CermeHTanus n3o0paxeHHi.
JlerexTpoBaHue 0OBEKTOB.
/Cp/

3.6

KommnbrorepHoe 3penue. bubnnoreka OpenCV. OTciexuBaHue IBHKYIINXCS
00BEKTOB BO BpeMeHH. PacniozHaBaHue L.

/Cp/

3.7

O6paboTka ecTecTBEeHHOTO 513b1Ka. OCHOBHBIE MTOHATHUS. TOKEHE3aIHs.
Jlemmatu3anust. /Cp/

3.8

OG6paboTKa ecTecTBEHHOTO si3bIKa. [lapcuHr 3aBucuMocTeil. Pacro3HaBaHue
MMEHOBaHHBIX cymHocTel /Cp/

3,75

3.9

IMoaroroka k jekmusm /Cp/




3.10 Ioaroroska k nabopaTtopHbIM 3aHsATUAM /Cp/ 4 18

Pa3nen 4. KoHTaKTHBIE Yachl HA aTTECTALMIO

4.1 3auéT ¢ onenkoi /KA/ 4 0,25

5. OHEHOYHBIE MATEPHAJIbI

OrleHOYHbIE MaTEPHAIIbI ISl IPOBEACHHS IIPOMEKYTOUHOM aTTeCTaluu 00YJarOIUXCsl PUBEICHBI B IPUIOKCHUH K
paboueii mporpaMme AUCHUTLIHHBL.

@DopMbI U BHIBI TEKYIIEr0 KOHTPOIS MO AUCIHUILIAHE (MOJYIIO), BUABI 3aJaHUI, KPUTEPHUH UX OLCHUBAHUS,
pachpejeiicHie 6ajuIoB 110 BUaM TEKYIETO KOHTPOJIS pa3pa0daThIBAIOTCS PEIOIaBaTelieM AUCIUIUIHHBI C YIETOM €€ CeuDUKH U
JIOBOJIAITCS IO CBECHHSI 00YJArOIIMXCS HA TEPBOM YICOHOM 3aHSITHH.

Tekyuid KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPENO/IaBaTeeM JUCIMILTHHBI (MOJIYIs), KaK PABHUIIO, C
ucnoib3oBanreM DVOC uii myTeM MpOBEPKH IMMCHMEHHBIX paboT, MPeIyCMOTPEHHBIX pabOYMMH IIPOTPAMMAaMH JHMCIMILUIAH B
paMKax KOHTAKTHOM pabOThI U CAMOCTOSITENILHON paboThl 00yuaromuxcs. Jjist QuKCHpoBaHus pe3yabTaTOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3osatsbes DMOC.

6. YAEBHO-METOINYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc O1. agpec
TBO, TOJ
JI1.1 |Huxonsckuii C. H. ABTtomaTtu3anus HHYOPMAIIIOHHOTO TOBE/ICHUS 1 Mocksa:  }//e.lanbook.com/book/16
WCKYCCTBEHHBIN MHTEIJIEKT: YuebHoe nmocoOue MUPDA,
2020

6.1.2. lono/IHUTeNbHAS JIUTEpaTypa

ABTOpBL, COCTaBUTENU 3armaBue W3natensc Om. axpec
TBO, T'OJL

JI2.1 |>Keneznos M. M. MeTo bl ¥ TEXHOJIOTHH 00pabOTKH OOJBININX JAHHBIX: MockBa: pok.com/book/145102%¢4
y1eOHO-METOJMYECKOE TIOCOOHE MOCKOBCK
Wi
rocyaapcT
BCHHBIN
CTPOUTEIH
HBIN
YHUBEPCH
tet, 2020

6.2 UndopMmannoHHbIe TEXHOJIOIMH, HCIIOIb3yeMble IIPU OCYILECTBJICHHH 00pa30BaTe/IbHOIO IPoLecca N0 JUCHUILIHHE
(Moay.10)

6.2.1 IlepeyeHb TMLEH3MOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecreYeHust

6.2.1.1 | Python

6.2.2 Ilepeuens npodeccHOHANBHBIX 023 TAHHBIX H HH(OPMANHOHHBIX CHPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas crpaBouHas cuctema Texakcnept https://tech.company-dis.ru

6.2.2.2 | UadopmanmonHas cripaBogHas cucrema "['apant" http://www.garant.ru

6.2.2.3 | baza manubIX ['ocygapcTBeHHBIX CTaHIApPTOB http://gostexpert.ru/

6.2.2.4 | baza nanubIxX «KenesHoa0poxKHBIC IepeBO3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIJIMHBI (MO YJIA)

7.1 | YueOHble ayAUTOPUH JUIs IPOBEACHNUS 3aHATHI JIEKITMOHHOTO THIIA, YKOMIUIEKTOBaHHBIE CIIEIIMAIM3UPOBAHHON MeOEIBIO
1 TEXHHYECKUMH CPEJCTBAMH OOYICHHUS: MYJIbTUMEIUIHOE 000PYIOBaHHUE IS MPENOCTaBICHHUS YIeOHOH HH(OpMAIH
0OJIBINON ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAIOIIEee 000pyI0BaHuEe (CTAIMOHAPHOE WIH TIEPEHOCHOE).

7.2 | YueOHbIe aynUTOPHUH IJIsl IPOBEICHHS 3aHATUH CEMUHAPCKOTO THIIA, TPYIIIIOBBIX U HHIMBUIYTbHBIX KOHCYIbTALlUH,
TEKYIIETO KOHTPOJISA M POMEXYTOUHOH aTTEeCTAINH, YKOMIUIEKTOBAaHHBIE CIEIINATIM3HPOBAHHONW MeOeNbI0 1
TEeXHHYECKUMH CPEICTBAMHU 00y4eHHs: MyIbTHMEANITHOEe 000pyI0BaHNE U/HIIH 3BYKOYCHIHMBAOIIee 000py0BaHNE
(cranimoHapHOE MITU TIEPEHOCHOE).

7.3 | ITomeneHus A7st CaMOCTOATENFHON pabOThI, OCHAILIEHHBIE KOMITBIOTEPHOI TEXHUKOM € BO3MOKHOCTBIO OKITIOUEHUS K
cetr "MHTepHET" M 00ECIICUCHUEM JIOCTYIA B 3JICKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.




7.4

IMomemnenus 11 XpaHEHHUS U IPOPHIAKTHYECKOTO 0OCTYKHUBAaHHS YIeOHOTO 000PYIOBaHHS.

7.5

JlabopaTopun, OCHAIIIEHHBIE CIIEINATFHBIM J1a00paTOPHBIM 000PYI0BaHUEM: KOMITBIOTEPHON TEXHUKOH C YCTaHOBICHHBIM
[O: Python, a Takxke ¢ BO3MOKHOCTBIO TOAKIIOUEHHS K ceTd "MHTepHeT" u obecneyeHrneM JOCTya B 3JIEKTPOHHYIO
HH(POPMAIIMOHHO-00Pa30BaTENBHYIO CPEAY YHUBEPCUTETA




