[okymenT noanucan npoctoit SN EREHT BO TPAHCIIOPTA POCCUMCKOI ®EJEPALINN

Mudopmauns o enazensie®EJEPAJIBHOE AT
OMO: Manannye e e papkiiee F napc TREHHO

EHTCTBO KEJIE3HOJOPOXKHOI'O TPAHCIIOPTA
> OI0KEeTHOE 00pa3oBaTeIbHOE YUPEkKISHHE BBICIIET0 00pa30BaHuUs

[lOMKHOCTb: OMP@KT v ! . .
o HOMMcaHM?%%g{;}%&rocyﬂAf CTBEHHbI YHUBEPCUTET IYTEH COOBIIEHUA

YHUKanbHbI MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

MOAYJIb "CUCTEMbBI HCKYCCTBEHHOI'O

CucreMpbl

UHTEJIJVIEKTA"
UCKYCCTBEHHOI'0 HHTE/JIEKTA

paboyas nmporpaMma JUCIHUILIAHBI (MOTYJIS)

Hampasnenune moarorosku 38.03.01 OxoHOMHEKA
Hanpasnennocts (npodunb) Byxrantepckuii yuer, aHamu3 u ayur

Kpanudukanus Bbakanasp
dopma oOyueHns OYHO-3209HAas
OO0mmast Tpy10eMKOCTb 33ET

BI/I,I[LI KOHTPOJIA B CEMECTpaAX:

3a4eThl 6

Pacnpenene}me YacCoB JUCHMIIJINHBI 110 CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 6 (3.2)

Kypee>) Hroro

Henens 17

Bun 3anstuit VI Pl v PII

Jlexunu 8 8 8 8
JlabopaTopHsbie 8 8 8 8
[IpakTuueckue 8 8 8 8
Konr. u. va arrect. 8 |0,15 10,25 0,15 0,25
nepuog 9C
Uroro ayn. 24 24 24 24
KonTakrHas paboTa 24,15 (24,25 124,15 |24,25
Cam. pabora 75 75 75 75
Yacel Ha KOHTPOJIb 8,85 (8,85 8,85 8,85
Hroro 108 ]108,1 (108 ]108,1




ITporpammy coctaBui(n):

K.n.H., doyenm, Troocuna U.B.

Pabouas InporpaMmMa JUCHUIIINHBL

CucreMbl HCKYCCTBCHHOI'0 HHTE/IJICKTA

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

DegepanbHbIil FOCYIAPCTBEHHBIH 00pa30BaTENbHbIN CTAHIAPT BBICIIETO 00pa30BaHus - OaKalaBpUAT MO HAMIPABICHHIO MOITOTOBKH
38.03.01 Dxonomuka (mpuka3 MunoOpuayku Poccuu ot 12.08.2020 r. Ne 954)

cocTaBjieHa Ha OCHOBaHWH ydeOHoro mana: 38.03.01-24-1-3bY6-03-HH.plz.plx

Hamnpasnenue noxrorosku 38.03.01 Dxonomuka Hanpasnennocts (nmpoduiis) byxranrepckuil yder, aHaau3 U ayauT

Pabouas nporpaMma ooOpeHa Ha 3aceJaHuu Kadeapsl
@uauan CamI'VIIC B r. H. HoBropona

W.o. 3aB. kadeapoii K.COILH., MoteHT B.A. Huctskor



1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

11 OBJIAACHUC CTYACHTAMH OCHOBHBIMH METOAAaMU METOJ0B MAIIMHHOI'O O6y‘{eHI/IH, IMOJTYYCHHUE HABBIKOB IIPOTrpaMMHUPOBAHUA
aJIrTOpUTMOB B obJyactu HUCKYCCTBCHHOI'O MHTCJIJICKTA 1 aHAJIM3a IMOJYUYCHHBIX PE3YJIbTAaTOB.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJLHOM IMTPOT'PAMMBbI

Iuk (paszern) OIT: [61.0.21.01

3. KOMIIETEHIINHX OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JTUCITUITJINHbBI
MOoAyJist)

OIIK-5 CrocoOeH UCIob30BaTh COBPEMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTUH U MPOrPaMMHBIE CPECTBA MPH PEIICHUU
poeCCHOHANBHBIX 33124

OIIK-5.3 Mcnonp3yeT MEeTo [l HCKYCCTBEHHOTO MHTEIUIEKTa (MAIIMHHOTO O0YUCHHS) M aHaK3a OOJBIINX JTAHHBIX JJISI PEIICHHUS
MIPUKJIATHBIX 3a7a4

B pe3yabTaTe 0cBOCHMS AMCHUILIMHBI (MOYJIs1) 00yUYaOLIUiicH 10/ KEeH

3.1|3unaTth:

3.1.1|ocHOBHBIE METO/IbI MALIIMHHOTO O0YYEHUS; KIIACCH(DUKAIIUIO 3a/1a4 MAIIUHHOTO 00Y4YEeHHUs; METPHKH Ka4eCTBa MOJICIIH;
¢byHkmu 1 MeTobl bubarorexu Pandas: query, tail, sample, head; metoapl humbTpaliy 1 arperauu TaHHBIX; TPH3HAKH
mepeoOyIeHHOCTH MOoIeNTH; MeTo b1 6rbmroTek Sklearn, seaborn, matplotlib u numpy.

3.2|Ymertn:

3.2.1|arperupoBath qaHHbIe cpeacTBamMu Python; BeIMONHATE GHIbTpanuio JaHHBIX cpeacTBaMu Python; HacTpanBath Bec
HEefpOHHa; BEIOMPATH THII KIIAaCCH(HUKATOPa B 3aBUCHMOCTH OT IIOCTABICHHOMN 3a/1a4H; BU3yaIH3HPOBATh JaHHbIC
cpencrBamu 6ubarorek pandas, seaborn, matplotlib; BEIIOIHATE MHOTOKIIACCOBYIO KJIACCH(HUKALIMIO METOIaMH OUOIHOTEKH
sklearn; cTpouTs IepeBbs peLIeH It 1 BBIIONHATE [0 HAM MPEACKa3aHuUeE.

3.3|Baagern:

3.3.1|mocTpoenns nepeBa peleHuif; pealn3aniy alropuTMa cirygaiinoro jeca (Random forest); nanmcanust HeHPOHHBIX CETEH;
00y4YeHHS MOJIEITH.

4. CTPYKTYPA U COIEP’)KAHME JUCIUAILIMHBI (MOLY.JIST)

Kon HaumenoBaHue pa3/iesioB U TeM /BUJA 3aHATUs/ Cemectp / | YacoB | IIpumeuanne
3aHATHS Kypc

Paznen 1. BBenenne HCKyCCTBEHHBIH HHTE/IEKT

11 HWckyccrBennsiii uatesuiekT. OcHoBHbIe moHATHS V. MamnHHOe 00yueHue. 6 2
I'my6oxoe o0yuenue. OO6yuenue ¢ yuurenem u 6e3 yuurens. /Jlex/

1.2 JlanHble, MOJieNb, 00paboTKa JaHHBIX. METOIONOrHYeCKHe PUHIIMIIBI aHATH3bI 6 2
nIaHHBIX. L{enu, sTambl, MeTOAbl U TEXHHUKH.
OunpTpanys rpynnupoBKa U arperanust JaHHbIX. /JIex/

1.3 Busyanuzauus naHHbIX. Busyanusanus naHasix B Phyton. Busyanusarus B 6 2
Pandas. bubmmorexu Seaborn u Matplotlib. /Cp/

1.4 AJITOPUTMBI M CTPYKTYPHI JaHHBIX. bubinoreka Pandas: cTpyKTypbl aHHBIX: 6 2
Series u DataFrame. Pa6ota c csv. /IIp/

1.5 QunbTpanys gaHHBIX. bubnnoTeka Pandas. BriBox cTpok 1 kos1oHOK. MeToibt 6 2
query, tail, sample, head. O0wenuHenne metonoB. /TIp/

1.6 Ounprpanus qaHHbX. buomroreka Pandas. BeiBos cTpok U KOOHOK. MeTo b1 6 2
query, tail, sample, head. O6benunenue metonos. /J1a6/

1.7 Arperauus nansbix B Pandas: count, sum, max, min, mean, median. Metoabt 6 2
groupby u aggregate. O6benuuenne metonos. /Cp/

1.8 Arperamust maaHbIx B Pandas: count, sum, max, min, mean, median. MeTtobt 6 2
groupby u aggregate. O6senuneHre MeTo10B. /J1ab/

1.9 Busyanuzauus gaHasix B Phyton. Merosst Busyanusanuu B Pandas. 6 2

bubmmorexu Seaborn u Matplotlib. I'paguku, TemnoBbie KapThl, IHATPAMMEI
paccenBaHusl. AHAIM3 M HHTEPIPETALMS Pe3yabTaToB Bu3yanusamuu. /Cp/

Pazgen 2. Metoabl MAalIMHHOTO 00y4eHHs

2.1 Pemraromiue nepeBbs: ocHoBHbIC NOHATHA. Kiaccudukarus. JlepeBbs pelieHuii. 6 2
OCHOBHBIE ITapaMeTpHl iepeBa. JJepeBo penieHuid B 3a1a4n perpeccud. MeTon
Oommxaimux cocenelt. /JIex/




2.2

Konnenuus ciydaiinoro sneca. Ciydaiinas BIOOpKa TPEHUPOBOUYHBIX 00Pa3LOB.
Ycpennenue nporHo3oB. [Ipodnema nepeoOyueHus. MeTpUKH KauecTBa MOJISIH.
Tectuposarne ROC AUC. /Jlex/

2.3

Heiiponnsie cetu. MckycctBennsie HelipoHsl. [lepuentpon. O0y4yenue HelipoHa.
/Cp/

2.4

I'papuentHslii criyck. JlpoGiieHue mara npu rpaieHTHOM CITyCKe.
CroxacTH4ecKuil rpaIMeHTHBIH crycK. MeToa Hauckopeiimero crycka. /Cp/

2.5

Hetiponnas cets. OmnHocnoitHast Moaens. CBEpTOUHbIE HEHPOHHBIE CETH.
CBEPTOUHBIN CIIOH, CIOH 1MOABBIOOPKH, MTOJTHOCBS3HBIN cioi. [leneBas ¢pyHkuus.
/Cp/

2.6

Pemaromue nepeBbs: 00yuenne moaenn. bubmmoreku sklearn, pandas, numpy.
Bri6op mapamerpoB Moaenu. Kpocc-sanmunanus. [IpenBapurensHas 06paboTka
JMaHHBIX. TpeHUPOBOUHBIN HAOOP NaHHBIX. TecToBbIit Habop naHHbBIX. /TIp/

2.7

bubmmrorexu sklearn, pandas, numpy. Bei6op mapamerpos mozaenn. Kpocc-
Baymganust. [Ipenpapurenbaas 00paboTka qaHHbIX. TPEHUPOBOUHBIN HAOOP
JNaHHbIX. TecToBbIi HAOOp AaHHBIX. /J1ab/

2.8

Konuenust cnydaitnoro neca. CityyaiiHas BBIOOpKa TPEHHPOBOYHBIX 00pa3IloB.
VYepennenue nporHo3os. [Ipobiiema nepeobyuerus. Tursl omubok: true negative,
false positive. Merpuku kagectsa: Precision, Recall, F1 score. Tectuposatue
ROC AUC. MIp/

2.9

Pacrnio3HaBaHHe pyKOMTUCHBIX TUMP. AJTOPUTMBI CIy4ailHOTO Jieca.
OnTuManbsHbIe TapaMeTpsl AepeBa u jieca. /J1ab/

2.10

HckyccTBeHHBIN HeWpoH. Bxo, GyHKINS akTUBAIMK (CHTMOH/IA,
runepbonuyeckuii Tanredc, SoftMax). IToaodop Becos. /Cp/

2.11

OmnpeneneHue TOHAIBHOCTH TEKCTA C HOMOIIBIO HEHPOHHBIX ceTell. bubnuoTtexu
tensorflow, Keras, na6op manasrx IMDb. /Cp/

2.12

bubnuoreka Keras. [ToaHOCBSI3HBIH U CTITa)XHBAOIIMN cllod, ciioi Dropout.
Pemenue npo6iem nepeodyuenust. /Cp/

2.13

Knaccuguxanus nzobpaskeHuil o HeCKOIbKUM KitaccaM (Oonee aByx). HaGop
nauubeix Fashion Mnist. /Cp/

2.14

BHerHre ncToYHNKY qaHHBIX Aist ananmn3a. Kuggle. TloaroToBka faHHbIX.
Pabota ¢ n3obpaxenusimu pazHoro ¢popmara. /Cp/

2.15

PacnoznaBanue o6pa3oB. Kiraccuduxanus n300pakeHui KOIEK 1 co0aK.
bubmmorexa keras, ImageDataGenerator. JlocTrkeHue 3aJaHHON TOYHOCTH
MOJIEJIN Ha BAJIMAAIMOHHOH BbIOOpKE. /Cp/

Pazgen 3. CamocTosiTeibHasg paboTa

3.1

Hanucanue coOCTBEHHBIX KJIACCOB JUIS ONMCaHUS HEeHpoHHOM ceT. Helipon.
Croii. Cets. O0yuenue Moenu. Brinosnnenue npeackasanus. /Cp/

3.2

IMpencka3anue moa 1Mo pocTy U BeCy ¢ MOMOIIbI0 HeHPOHHOMH ceTn. BrimonnerHne
npeackasanus. Munumusanus 3HaueHus pyHkuuu norepb. O0ydeHue:
CTOXAaCTHUECKUH TPafueHTHBIH ciryck. /Cp/

3.3

3anmaumn pacrnozHaBaHusi 00pa3oB. Kiaccudukanus oobexToB. [Tonck
n3o0paxkenus mo obpasiy. /Cp/

3.4

Anroput™ 06paTHOTO pactpocrpaneHus ommnoOku. OyHkuun aktuanuu. OueHka
pabortsl cetu. /Cp/

3.5

Kommbroreproe 3penue. bubnuorexa OpenCV. CermenTarys H300paxeHui.
JerextupoBanue 00beKkToB. /Cp/

3.6

KommsrorepHoe 3penune. bubnuorexa OpenCV. OtcnexuBaHue ABIKYIINXCS
00BeKTOB BO BpeMeHHU. PacniosHaBanue auit. /Cp/

3.7

O06paboTka ecTeCTBEHHOTO s13bIka. OCHOBHBIC TIOHATHS. TOKeHe3amus.
Jlemmaruzanus. /Cp/

3.8

O06paboTKa ecTecTBEeHHOTO si3bIKa. [TapcuHr 3aBucumocteil. PacnosnaBanue
MMEHOBaHHBIX cymHocTel /Cp/

3.9

IMoxaroroska k nekigusim /Cp/

3.10

IMoaroroBka K 1adopaTopHbIM 3aHsATHM /Cp/
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Paszngen 4. KoHTaKTHEIE Yachl HA ATTECTALMIO




4.1 3auér /KD/ 6 0,25

5. OHEHOYHBIE MATEPHUAJIbI

O1eHOYHBIE MaTepUalIbl TS IPOBEICHHUS TPOMEKYTOYHOM aTTeCTalluH 00YJarONINXCs IPUBEICHBI B IPHIIOKEHUH K paboueit
MporpaMMe TUCIUTUINHBI.

DopMBI 1 BUIBI TEKYIET0 KOHTPOJIA [0 TUCHUILTHHE (MOYIIIO ), BUABI 3a/IaHN, KpUTEPUH UX OLIEHUBAHMS, paclpeaeIeHne 0ajioB 1Mo
BUJIaM TEKYIIEro KOHTPOJIS pa3padaTbIBalOTCs MPEroiaBaTeseM AUCIUILIMHBL C YIeTOM €€ CelU(UKU U JOBOIATCS 10 CBEICHHUS
00yJaroIuXcs Ha IEPBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS NPENOAaBaTeNIeM JUCIUILUIMHBI (MO ), KaK IPaBUIIO, C UCIOJIb30BaHHEM
OUOC unu myTeM NMpoBEPKH MUCHMEHHBIX Pa0OT, MPEYCMOTPEHHBIX pa0OYHMH NMPOrpaMMaMH TUCHIUIUINH B PAMKaX KOHTAKTHOM
paboThl ¥ caMOCTOSTENBbHON pabOTHI 0Oyuaromuxcs. s GUKCHpoBaHUs pe3yIbTaTOB TEKYIIEro KOHTPOJISI MOXKET MCIOJIb30BaThCs
BUOC.

6. YHEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue UznarensctBoO, On. agpec
rox
JI1.1 |Huxonsckuii C. H. ABTOMaTH3aIMs HHOOPMAITHOHHOTO TTIOBEIEHHS U MockBa: https://e.lanbook.com/b
UCKYCCTBEHHBIH MHTEIJIEKT: YueOHOe ocodue MUPDA, 2020 00k/163824

6.1.2. JlononHuTeIbHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIH 3arnaBue W3patenscTBo, On. agpec
rox
JI2.1 |XKenesnos M. M. MeTo/IBI ¥ TEXHOJIOTHH 00pabOTKH OOJNBINNX JaHHBIX: |MOCKBa: https://e.lanbook.com/b
yueOHO -MEeTOIM4ecKoe ocooue MocKoBCKUiA 00k/145102?
rOCyIapCTBEHHBIN category=1548
CTPOUTENIBHBIN
YHHBEPCHTET,
2020
6.2 UndopMannoHHbIe TEXHOJIOTHH, HCIOJIb3yeMbIe MIPH OCYIEeCTBICHHH 00pa30BaTeILHOI0 Mpolecca Mo JNCHHILIHHE
(Mony.J10)

6.2.1 IlepeyeHb TUIEH3HOHHOTO H CBOOOTHO PACTIPOCTPAHSIEMOr0 MPOrPAaMMHOI0 o0ecreYeHust

6.2.1.1|Python

6.2.2 Ilepeyenb mpogeccHOHATBLHBIX 023 JAHHBIX U HWH(POPMAIHOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1|Nudopmarmonnas crnipaBounas cucrema Texokcmeprt https://tech.company-dis.ru

6.2.2.2|ba3za nanubix ['ocynapcTBeHHbIX ctanmapToB http://gostexpert.ru/

6.2.2.3|ba3a ganubix «Kenesnomopoxusie nepeBo3kun» https://cargo-report.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIIUITIJINHBI (MOAY JIS)

7.1|YueOHbIe ayANTOPUH AJIsI IPOBEACHHMS 3aHATHI JICKIMOHHOTO THIIA, YKOMIUIEKTOBAHHbIE CIIEIIHATN3UPOBAHHON MEOEIBIO H
TEeXHUYECKUMHU CPEJCTBAMU O0yUCHUS: MYIbTUMEANIHOE 000pyAOBaHUE AT IPEOCTaBICHHs yueOHOH nHpOpMaluu
OOJBILION ayTUTOPHU H/UITH 3BYKOYCHIIBAIOIIee 000pyI0BaHHE (CTAOHAPHOE HIIH IIEPEHOCHOE).

7.2|YueOHble ayAUTOPUH AJIsI IPOBEACHHUS 3aHATUH CEMUHAPCKOTO THIA, TPYIIOBBIX U MHAWBUYANbHBIX KOHCYIbTAINH,
TEKYIIEro KOHTPOJISL i IPOMEKYTOUHOH aTTecTalny, YKOMIUIEKTOBaHHbIE CIIEIHAIN3UPOBAHHON MEOEIBIO U TEXHHIECKUMHU
cpencTBaMu oOyueHHs: MyJIbTUMEINITHOE 000pyI0BaHUE W/WITK 3BYKOYCHIIMBAlOIIee 000pyI0BaHUE (CTALlMOHAPHOE HIIN
TIEPEHOCHOE).

7.3|[TomenieHus st CAMOCTOSTENBEHON paboThI, OCHALLIEHHBIE KOMITBIOTEPHOH TEXHUKON ¢ BOZMOXKHOCTBIO MOKITIOUSHHS K
cetu "MHTepHET" M 0OecneueHNeM I0CTyIa B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIIbHYIO CPEAy YHHBEPCUTETA.

7.4|TTomenieHus U XpaHEHUS U POQHUIAKTUIECKOTO 00CITyKUBaHHUS y4eOHOTO 000pyI0BaHNSI.

7.5|JIabopaTopuu, ocHaIllEHHbIE CIIEHUAIBHBIM JIAOOPAaTOPHBIM 000PYAOBaHUEM: KOMIIBIOTEPHOI TEXHUKOW C YCTaHOBJICHHBIM
I1O: Python, a Takxe ¢ BO3MOXKHOCTBIO MOAKIIOUeHNUS K ceTh "VHTepHeT" 1 00eceueHHeM JOCTYIa B JIEKTPOHHYTO
MH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpey YHUBEPCUTETA




