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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAICHUE CTYACHTAMU OCHOBHBIMU METOAAMU METOJOB MAaIlIMHHOI'O 06y‘IeHI/I$I, TIOJTY4YCHUE HABBIKOB TPOrpaMMUPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

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

Hukn (paznen) OIT: | b1.0.21.02

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOJILYJIST)

OIIK-5 Crioco0eH HCHoIb30BaTh MPH PEIICHUN MPOo(ecCHOHATBHBIX 33a4 COBPEMEHHBIE HH()OPMAI[HOHHBIC TEXHOIOTUH U
NPOrpaMMHbIE CPEACTBA, BKIIIOYAs YIIPABICHUE KPYITHBIMA MacCUBaMHU JAHHBIX U NX MHTCIUICKTYyaJbHBII aHaAIIN3

OIIK-5.2 Hcmonb3yeT METOABI HCKYCCTBEHHOI'O HHTEIIIEKTa (MAIIMHHOTO O0YUCHNUS ) U aHAIM3a OOMNBINX JAHHBIX U PEIICHHS
NPHKJIAHBIX 3a/1a4

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

31

3HaThb:

3.1.1

OCHOBHBIE€ METOJIBI MAIIIMHHOTO 00YUSHMS; KJIAaCCH(HUKAIIHIIO 33124 MAITHHHOTO 00yJIeHHs; METPHUKH Ka4eCTBa MOJICTIH;
¢yaxnun u Metons! 6ubmmoreku Pandas: query, tail, sample, head; meTons! ¢punbTpanuu u arperayy JaHHBIX; IPU3HAKA
nepeo0yIeHHOCTH MO, MeTobl onbmuotrek sklearn, seaborn, matplotlib u numpy.

3.2

YMmeThb:

3.2.1

arperupoBaTh AaHHbIC cpencTBamMu Python; BRIMONHATE GUIBTPAIHIO AJaHHBIX cpeacTBaMu Python; HacTpauBaTh Bec
HeWpOHHA; BBIOUPATh THIT KJIaCCU(HUKATOPA B 3aBUCHMOCTH OT ITOCTABJICHHOM 33/1a4H; BU3YaIU3UPOBATh TaHHbIE
cpenctBamu 6ubMoTeK pandas, seaborn, matplotlib;

3.2.2 | BBIIOTHSTH MHOTOKJIACCOBYIO KJIacCH(MKAIIMIO MeTonamMu Oubinoreku sklearn;
3.2.3 [ cTpouTh AepeBbs peIICHNUI U BBITIOTHATH 110 HUM IpeICKa3aHue.
3.3 | Baagerts:
3.3.1 | mocTpoeHus aepeBa pelieHui;
3.3.2 | peanu3anuu anropuT™a cirydaitHoro neca (Random forest);
3.3.3 | HanucaHusl HEMPOHHBIX CeTel;
3.3.4 | oOyueHus MOAETH.
4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMNHbI (MOAYJISA)
Kon HaumeHoBaHue pa3eioB M TeM /BH] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kype
Pa3gen 1. BBegeHne MCKyCCTBeHHBIH HHTENIEKT
1.1 HUckycctBeHHbIH nHTEIUIEKT. OcHOBHEIE ToHATHA M. MammaHOe 00ydeHme. 4 2
I'myGokoe o0yuernne. OOydenne ¢ yaurenem u 6e3 yunrens. /Jlex/
1.2 Jannbie, Mozenb, 00paboTKa TaHHBIX. MeTOmoI0rnIecKre MPUHINIIB aHATH3bI 4 2
JnaHHbIX. L{enu, aTamnbl, METOBI U TEXHUKH.
OunbTparys TpyInupoBKa U arperamus JaHHbiX. /JIek/
1.3 Buzyanuzanus nanHbsX. Busyannsanus naHaeix B Phyton. Busyamusanms B 4 2
Pandas. bubmmorexu Seaborn u Matplotlib. /JTex/
1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 4 2
Series u DataFrame. Pabota c csv.
Mp/
1.5 Ounprpanus naHHEX. bubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeTozsl 4 2
query, tail, sample, head. O6beaureHNE MeTOMOB. /IIp/
1.6 OunbTpanus gaHHbIX. bubnnoreka Pandas. BeiBox cTpok 1 konmoHOK. MeToabt 4 2
query, tail, sample, head. O6beauHEHNE MeTOOB. /J1ab/
1.7 Arperarus nanabeix B Pandas: count, sum, max, min, mean, median. MeTosI 4 2
groupby u aggregate. O0venuHenne MetooB. /I1p/
1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTossr 4 2
groupby u aggregate. O6beanHeHne MeTonoB. /J1ab/
1.9 Busyanuzauus gannsix B Phyton. Merozas! Busyanuzauuu B Pandas. bubanorexu 4 2
Seaborn u Matplotlib. I'paduku, TennoBbie KapThl, THArPAMMBbI PACCCHBAHUS.
AHaIIN3 ¥ HHTEPIPETALIUS Pe3yTbTaTOB BU3yanu3anun. /J1ad/
Pa3gen 2. Metoabl MAIIMHHOIO 00y4eHHs
2.1 Pemaromue nepeBbsi: ocHOBHBIE MOHATHA. Kiaccudukanus. JlepeBbst penieHui. 4 2
OcHOBHBIE TapaMeTpHI iepeBa. JlepeBo pelieHnit B 3a1a4n perpeccui. Metox
Ommkaimmx cocenett. /JIex/




2.2

Konnenius cirydaitnoro neca. CirydaiitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB.
VYepeanenue nporuo3o. [Ipobiema nepeodydenus. MeTpHKH KauecTBa MOJIEIH.
Tectupoanne ROC AUC. /JIex/

23

Heiipornsre cetn. MckyccrBeHHbIe HelpoHEL. [leprientpon. O0ydeHue
HelpoHa. /JIex/

24

I'panuentHslii ciyck. JIpobienue mara npu rpaAueHTHOM CITyCKe.
CroxacTHYeCKHiA TpaIMeHTHBIN CIycK. MeTon Hauckopeitero ciycka. /JIex/

2.5

Hetiponnas cetb. OHocnoliHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEPTOUHBIH CIIOH, CII0I TOABEIOOPKH, IOTHOCBSA3HEIHN ci1oi. [{eneBas
¢bynkuyst. /JIex/

2.6

Pemarormue nepeBbsi: o0yuenne moaenu. bubnuoreku sklearn, pandas, numpy.
Br16op napamerpos monenu. Kpocc-Banmunarnus. [Ipensapurensaas oopaborka
JIaHHBIX. TPpeHUPOBOYHBIN HaOOp NaHHBIX. TecToBHIi HAOOP JaHHBIX.

Mp/

2.7

Bubnmorexu sklearn, pandas, numpy. Beibop napamerpos mopenu. Kpocc-
Banuanys. [Ipensaputensaas oopaboTka JaHHEIX. TpeHNPOBOUHBINH HabOp
naHHBIX. TecToBBIi HAOOp TaHHBIX.

/J1a6/

2.8

Konnenius cirydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB.
VYepenuenue nporuo3os. [Ipobiema nepeodydenus. Tumbl omubok: true
negative, false positive. MeTpuku kadecta: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.9

PacriozHaBaHHE PyKOMHCHBIX IU(P. ANTOPUTMBI CIy4alHOro Jieca.
OnrtuManeHble TapaMeTpsl aepesa u jeca. /J1ab/

2.10

HckyccTBeHHBIN HelipoH. Bxon, pyHKIMs aKTHBAIUK (CUTMOH/IA,
runepOorueckuii Tanrenc, SoftMax). ITonoop Becos. /TIp/

2.11

OmpeneneHne TOHATEHOCTH TEKCTa ¢ TIOMOIIBI0 HEHPOHHBIX ceTeil. bubmmorekn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

bubnuoreka Keras. [ToMHOCBSA3HBIN U CTIIAXXHUBAIOMIKK clIoH, ci1oi Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukarus n3o0paxeHuii o HECKOIbKUM KiiaccaM (bonee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Bremane ncToUHUKN TaHHBIX 1715 aHann3a. Kuggle. [ToaroTtoBka TaHHBIX.
Pabora ¢ nzobpaxenusmu pazHoro ¢popmara. /IIp/

2.15

PacniosnaBanue o6pasoB. Kinaccudukanus n3o0paxeHuii Kommek u codax.
bubnuoreka keras , ImageDataGenerator. JlocTimxeHre 3a1aHHON TOYHOCTH
MOJIENT Ha BAJIMIAIMOHHON BhIOOpKe. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnucanue coOCTBEHHBIX KJIACCOB sl ONMCAHUS HEHPOHHOM ceTu. HelipoH.
Croit. Cetb. O0yuenue Monenu. Beimonnenue npeackazanus. /Cp/

32

IMpenckazanne noma Mo PocTy U BECY C MOMOIIBIO HEHPOHHOI CETH.
Brmonaenne npeackazanus. MUHUMH3AIS 3HAUCHNS (PYHKIHH TTOTEPb.
OOyueHue: CTOXacTUUeCKUil rpaueHTHbIH ciyck. /Cp/

33

3anaun pacnio3HaBaHusi 00pa3oB. Kiaccudukanus o0bextoB. [Touck
n300paxkeHus 1o oopasiry. /Cp/

34

ANTOpUTM 00PaTHOTO PAaCIPOCTPpaHESHHUS OMNOKH. DYHKIINY aKTHBAIIHH.
Onenka pa6ote! cetu. /Cp/

3.5

KommsrotepHoe 3penne. bubnuoreka OpenCV. CermeHTanus H300pakeHUI.
JetexTnpoBanye 00bEKTOB.
/Cp/

3.6

KommerotepHoe 3penue. budmuoreka OpenCV. OTcieKuBaHNE TBUKYIIHXCS
00BEKTOB BO BpeMeHHU. Pacio3HaBaHue JIHII.
/Cp/

3.7

OG6paboTKa ecTecTBEHHOrO si3bIKa. OCHOBHBIE MOHSTHsI. TOKEHe3aIHsl.
Jlemmatmzanws. /Cp/

3.8

O06paboTka ecTeCTBEHHOTO si3bIKa. [lapcuHT 3aBrcuMocTel. PaciosHaBanue
MMEHOBAHHBIX cymiHocteit /Cp/

3.9

Ioaroroska k nekuusim /Cp/

3.10

IToxnroroBka K 1abopaTopHbIM 3aHsATHAM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 4 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEePHANIBI TSI IPOBEICHUS IIPOMEXKYTOYHOH aTTeCTalMy 00yJaloIuXCsl IPUBEACHB! B MPIUIOKEHIH K
paboueii mporpamMme JUCUUIIIMHBL.

@®opMBI U BHABI TEKYIIETO KOHTPOIS 110 AUCLUIUIMHE (MOZYIIO), BUABI 3aJJaHUH, KPUTEPHU UX OLICHUBAHMS,
pacnpezeneHne 6aIoB 110 BUAAM TEKYILET0 KOHTPOMS pa3padaThIBAlOTCs MPETIOAABATEIEM IUCIUILIMHEI C YI€TOM €€ CIeU(PHUKU U
JOBOAATCS 10 CBEACHHS 00YJaIOMUXCs Ha IIEPBOM yueOHOM 3aHSTHH.

Tekyimuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MIPEIoaBaTesieM JAUCLHHUIUIMHBI (MOIYJIs) B paMKax KOHTaKTHOW
pabOThI M CAMOCTOSTENEHOH PaboTh! 00yJaromuxcs. s GUKCHPOBaHHS Pe3yIIbTATOB TEKYIIET0 KOHTPOIS MOXKET HCIOJIB30BATHCS
BUOC.

6. YAdEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTETH 3arnaBue M3parensc On. angpec
TBO, TOJ
JI1.1 | Huxonsckuii C. H. ABTomartu3zanys HHHOPMALMOHHOTO OBEACHUS U Mocksa: }//e.lanbook.com/book/16
HCKYCCTBEHHBIN HHTEIUIEKT: YdeOHOe mocooue MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENH 3arinaBue W3parensc On. aapec
TBO, I'0JI

J12.1 [Xene3no M. M. MeToBI ¥ TEXHOJIOTHH 00pabOTKH OOJBIINX TaHHBIX: Mocksa:  pok.com/book/1451027cq
y4e0HO-METOANIECKOoe oco0ue MocKkoBcK
ui
rocyznapct
BEHHBIN
CTPOUTEIIb
HBIH
YHHBEpCH
tet, 2020

6.2 NndopMannoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble PU OCYIIECTBJIEHHH 00Pa30BaTeILHOIO MPoLecca Mo TUCHUILIHHE
(Moay.J10)

6.2.1 IlepeyeHb TULIEH3MOHHOIO H CBOOOIHO PACIIPOCTPAHSEMOI0 IIPOrPAMMHOI0 00ecIeYeHust

6.2.1.1 | Python

6.2.2 TlepeueHb MpogeccHOHANBHBIX 023 JAHHBIX 1 WH()POPMANHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBoyHast cucrema Texakcnept https://tech.company-dis.ru

6.2.2.2 | UacopmarmonHas cipaBogHas cucrema "T'apant" http://www.garant.ru

6.2.2.3 | baza nannbix ['ocymapcTBeHHBIX cTaHAapToB http://gostexpert.ru/

6.2.2.4 | ba3a nanHBIX «XKene3HonopoxxHbIe mepeBo3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | VueOHble aymuTopuH ANIs IPOBEACHHS 3aHATHIT ICKLHOHHOTO THIIA, YKOMIIGKTOBAHHBIEC CIICLHATH3UPOBAHHONW MeGEbIO
U TCXHUYCCKHUMHU CPEACTBAMU 06yquml: MyJ'lBTPIMCI[PIﬁHOC 060py)103a1—me IJIA IPEAOCTABJICHUA yqe6H0171 I/IH(bOpMaLU/H/I
OOJBIIION ayTUTOPHH H/HITH 3BYKOYCHIIMBAIOIIee 000pyI0oBaHHE (CTAI[OHAPHOE HITH IIEPEHOCHOE).

7.2 | YaeOHBIe aymUTOPHH JUTS TIPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYIIITOBEIX M HHANBHIYAIBHBIX KOHCYIbTAIIHH,
TEKYIIETO KOHTPOJSL U TPOMEXKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBAHHbIE CIICI[HATN3UPOBAHHON MEOENBIO H
TEXHUYECKUMH CPEACTBAMH 00y4EHHMs: MYyJIbTHMEINHHOE 000pyI0BaHHE H/MIIH 3BYKOYCHIIMBaIOIIee 000pyI0BaHIEe
(cTanMoHapHOE MITH IIEPEHOCHOE).

7.3 | [TomerieHus At CAMOCTOATEIILHON pabOTHI, OCHAIICHHBIE KOMITBIOTEPHON TEXHHKOH C BO3MOYKHOCTBIO TTOJKITIOYCHHS K
cetn "MHTEepHET" M 0OecIIeYeHNeM JIOCTYIA B SIEKTPOHHYIO HH(OPMAHOHHO-00Pa30BaTEeIbHYIO CPEIy YHHUBEPCHUTETA.

7.4 | [TomerneHus st XpaHSHHS B MPODIIIAKTHIECKOT0 00CITy)KHBaHUS YIEOHOr0 000pyTOBaHHSI.




7.5

JlabopaTopun, ocHAIIIEHHBIE CIIEHATBHBIM JT1a00pPAaTOPHEIM 000PYIOBAHUEM: KOMITBIOTEPHON TEXHUKON C yCTAaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3SMOXXHOCTBIO MOAKIIOYCHUS K ceTH "MHTepHeT" U obecrieueHneM JOCTYIa B AICKTPOHHYIO
NH(OPMAIOHHO-00Pa30BaTENbHYIO CPENy YHUBEPCHTETA




