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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: | 51.0.20.01

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

(MOJILYJIST)

OIIK-5 Crioco0eH BCcnob30BaTh COBPEMEHHBIE HH(OPMAMOHHBIE TEXHOIOTHH U IIPOrPaMMHBIE CPEICTBA MIPU PEIICHUH
npodeccuoHaTbHBIX 3a7a4

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

B pe3yabTaTe 0cBOeHHSI AUCHUILIMHBI (MOYJIs1) 00y4alOLIUIACA J0/KEH
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3HaThb:

3.1.1

OCHOBHBIE€ METOJIBI MAIIIMHHOTO 00YUSHMS; KJIAaCCH(HUKAIIHIIO 33124 MAITHHHOTO 00yJIeHHs; METPHUKH Ka4eCTBa MOJICTIH;
¢yaxnun u Metons! 6ubimmoreku Pandas: query, tail, sample, head;

3.1.2

MeTOobI (PMITBTPALIH U arperaniy JaHHBIX; IIPU3HAKH MIepeo0yIeHHOCTH MOJIEINH; MeTo bl Onbnotek sklearn, seaborn,
matplotlib 1 numpy.

3.2

YMmeThb:

3.2.1

arperupoBaTh JaHHbIC cpencTBamMu Python; BRIMONHATE GUIBTPAIHIO JaHHBIX cpeacTBamu Python; HacTpanBaTh Bec
HeWpOHHA; BEIOUPATH THIT KJIACCU(PHUKATOPA B 3aBUCHMOCTH OT MTOCTABJIEHHOM 3a/1a4H; BU3YAIU3UPOBATh TAHHbIE
cpenctBamu 6ubMoTek pandas, seaborn, matplotlib;
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BBITIOJIHATH MHOI'OKJIACCOBYIO KJ'IaCCI/Iq)I/IKaL[I/I}O MCTOdaMU OuOIMOTEKU sklearn;

323

CTPOUTH JACPCBHA pemeHHﬁ U BBITIOJTHATH 110 HUM IPEJICKa3aHue.
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Baanern:

3.3.1

MIOCTPOCHHUSI ZIepeBa PELICHUIA;
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peanuzanuu aropuT™a cirydaiHoro jgeca (Random forest);

333

HaNMCaHUs HEHPOHHBIX CETEH;

3.3.4 | oOyueHHs MOAETIH.
4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI (MOAYJISA)
Koxn HaumeHoBaHue pa3jesioB U TeM /BU] 3aHATHS/ Cemectp | Yacos | IIpumeuyanue
3aHATHSA / Kypc

Pa3nen 1. BBegeHue ucKyccTBeHHbI MHTEJIEKT

1.1 HUckycctBenHbIi nHTEIUIEKT. OcHOBHEIE TOHATHA M. MammHHOe 00y4eHue. 7 2
I'myGokoe o0yuernne. OOyuenne ¢ yaurenem u 6e3 yunrens. /Jlex/

1.2 Jannsle, Moaens, 00padoTka JaHHEIX. MeTom0IorHYecKre IPUHINIIBI AHATTH35I 7 2
JaHHBIX. L{esy, 9Tamnbl, METObl U TEXHUKH.
OubTpanys rpynnrupoBKa U arperamys JaHebx. /JIex/

1.3 Buzyanuzanus nanasX. Busyannsanus naHasix B Phyton. Busyamusanus B 7 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Cp/

1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 7 2
Series u DataFrame. Pabota c csv.
Mp/

1.5 Ounprpanus naHHEIX. brubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeToast 7 2
query, tail, sample, head. O6beaurenNe MeTonOB. /IIp/

1.6 QunbTpanus faHHBIX. bubnmorexa Pandas. BeiBox cTpok 1 komoHOK. MeToms! 7 2
query, tail, sample, head. O6beauHEHNE MeTOMOB. /J1ab/

1.7 Arperarus naHabix B Pandas: count, sum, max, min, mean, median. MeTomsl 7 2
groupby u aggregate. O0benuHenne MetooB. /IIp/

1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 7 2
groupby u aggregate. O6beanHeHNEe MeTOHOB. /J1ab/

1.9 Busyanuzauus ganusix B Phyton. Merons! Busyanuzanuu B Pandas. bubnmoreku 7 2
Seaborn u Matplotlib. I'paduku, TermoBbie KapThl, THArPAMMBbI PACCECHBAHUSI.
AHaNM3 1 HHTEPIIPETAINS Pe3yIbTaToB Bu3yanu3anuu. /I1p/
Pa3nen 2. Meroab! MAIIMHHOIO 00y4eHUsl




2.1

Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Knaccuduxanus. Jlepesbs perieHuit.
OcHoBHbIE TapaMeTphl JiepeBa. JlepeBo pelieHuii B 3a1a4u perpeccuu. Metoq
Oommkaimmx cocenelt. /JIex/

2.2

Konmermus cimyqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB.
Ycpeanenue mporHo3oB. [Ipobnema nepeodyueHuss. MeTpUKU KauecTBa MOIEIIH.
TectupoBanue ROC AUC. /JIek/
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Hetiponnsie cetu. MckyccTBeHHbIe Heliponsl. [Teprientpon. O0y4eHue
Helipona. /Cp/

2.4

I'pamuentHsrii ciryck. J[pobieHune mara npu rpaIueHTHOM CITyCKe.
CroxacTHyecKuii TpalueHTHBIN ciyck. MeTox Hauckopeiiero cimycka. /Cp/

2.5

Heiiponnas cetb. OnHocnoiiHas Moznenb. CBepTOUHbBIE HEHPOHHBIE CETH.
CBEPTOYHBIH CIIOMH, CIION MOMBLIOOPKH, TIOTHOCBA3HBIN cioi. [{eneBas
¢ynaxmus. /Cp/

2.6

Pemarorue nepeBbsi: o0ydeHne Mojaenn. budmmoreku sklearn, pandas, numpy.
Bri6op mapamerpos mozenu. Kpocc-panunarus. [Ipegsapurensaas o6paborka
JaHHBIX. TPeHUPOBOYHBIN HAOOp AaHHBIX. TecTOBBIN HAOOP JAHHBIX.

/Cp/

2.7

bubmmoreku sklearn, pandas, numpy. Beibop mapamerpos monenu. Kpocc-
Banupaays. [IpeasaputensHas 00paboTka JaHHBIX. TPEeHUPOBOUHBIH HAO0Op
JIaHHBIX. TecTOBbI HAOOP JTaHHBIX.

/J1ab/

2.8

Konnemnus cirydaitaoro neca. CirygaiiHast BRIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB.
VYepeanenue mporHo3oB. [Ipobnema nepeodydeHus. Tursl ommoOoK: true
negative, false positive. Merpuku kauectsa: Precision, Recall, F1 score.
TectupoBanre ROC AUC. /Cp/

2.9

PacriozHaBaHWe PyKOMHMCHBIX IIH(MP. ANTOPUTMBI CIy4aiiHOTro Jieca.
OnrtnManeHBIe TapaMeTpHI 1epeBa u aeca. /J1a6/

2.10

HckyccTBeHHBIH HelipoH. Bxon, GyHKIMS akTHBaIuy (CUTMona,
runepooarueckuit Tanrence, SoftMax). ITonbop Becos. /Cp/

2.11

OrmpeienieHre TOHATBHOCTH TEKCTA C MTOMOIIBIO HEWPOHHBIX ceTeil. bubmuoreku
tensorflow, Keras, Habop nanaeix IMDb. /Cp/

2.12

bubmmoreka Keras. [T0THOCBS3HBIN U CTIIAXKUBAIONINAIN CIIOH, ciioi Dropout.
Pemienne npo6iem nepeodydenus. /Cp/

2.13

Krnaccudukarus n3obpaxxeHnii 1o HECKOJIBKUM KiaccaM (Oonee aByx). HaGop
naHHbIX Fashion Mnist. /Cp/

2.14

BHemrHie HCTOYHUKY TaHHbBIX [uis aHanu3a. Kuggle. [ToaroroBka qaHHbIX.
Pabora ¢ nzobpaxenusmu pasHoro ¢popmara. /Cp/

2.15

PacnioznaBanme 00pasoB. Kimaccudukarus n300paxeHuii Komek 1 codax.
bubnuoreka keras , ImageDataGenerator. JJocTixeHne 3a1aHHOI TOYHOCTH
MOJIENT! Ha BaJIMAAMOHHON BbIOOpKe. /Cp/

Pa3nen 3. CamocTosiTe/ibHas padoTa

3.1

Hanmcanue coOCTBEHHBIX KIIaCCOB /IS OMMCAHUS HEMPOHHOM ceTr. HelipoH.
Croii. Cetb. OOyuenue monenu. Boimonnenue npeackaszanus. /Cp/
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IMpenckazanne nona Mo PocTy U BECy C HOMOIIBIO HEHPOHHOI CETH.
Brimonaenue npeacKasaHus. MI/IHI/IMI/ISaHI/If{ 3HA4YCHUA (byHKLH/II/I OTEPb.
OOydJeHne: CTOXaCTHUECKHUI TPaANeHTHBIN cIrycK. /Cp/
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3agaun pacno3HaBaHus 00pa3zoB. Knaccudukarmms odsexros. [Tonck
n300pakeHus mno oopasiy. /Cp/

34

AJropuT™ 06paTHOro pacrpocTpaHeHus ommoOKkd. OYHKINK aKTHBAIIUH.
Onenka pabote! cetu. /Cp/

3.5

KommerotepHoe 3penue. buommoreka OpenCV. CermenTanus n300pakeHHI.
JerextupoBaHne 00bEKTOB.
/Cp/

3.6

Komnwroreproe 3penue. bubnuorexa OpenCV. OTcnexxuBanue ABHKYIIUXCS
00BEKTOB BO BpeMEHH. PacTio3HaBaHUE JIHII.

/Cp/

3.7

O06paboTka ecTeCTBEHHOTO s13bIka. OCHOBHBIE MOHATHS. TOKEeHEe3aIusl.
Jlemmatuzanus. /Cp/

3.8

O6paboTka ecrecTBEHHOTr 0 si3bIKa. [lapcuHr 3aBrcuMocTeil. Pacrio3HaBaHue
MMEHOBAHHBIX cyniHocteit /Cp/

3.9

IToxroroka k sekuusm /Cp/




3.10 IMoaroroBka k mabopaTopHbIM 3aHATHIM /Cp/ 7 16

Pa3nen 4. KoHTaKTHBIE Yachbl HA aTTECTANIO

4.1 3auér /KD/ 7 0,15

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIE MaTEePHANBI JJIS IPOBEICHAS IIPOMEXYTOYHOH aTTEeCTAIlMH OOYJAIOIINXCSl MPUBEICHBI B MPHUIOKCHUH K
paboueii mporpaMme TUCIUTUIAHBL.

DOpMBI U BHIBI TEKYILETO KOHTPOJS MO AUCLUIUIMHE (MOIYINIO), BUABI 3aJaHUN, KPUTEPUH UX OLICHUBAHUS,
pacmpeerneHre 0auIoB IO BUIAM TEKYIIEro KOHTPOJIS pa3padaThIBalOTCS MPEIOAaBaTeNIeM JUCIUIUINHEI C YIETOM €€ CIICIN(UKH 1
JIOBOZIATCS IO CBEACHHS O0YJaIOMMXCS HA TIEPBOM YIeOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCS] MPENoJaBaTeieM IUCUUILUTMHBI (MOIYIs) B paMKaX KOHTaKTHOU
pabOTHI U CAMOCTOSTENBEHOH PaboThl 00yJaromuxcs. s GUKCHpoBaHHS pe3yIIbTaTOB TEKYLIETO KOHTPOJIST MOXKET HCIOJIB30BATHCS
3UOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJISA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas 1uTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc On. aapec
TBO, TOX1
JI1.1 |Hwuxomsckuit C. H. ABTOMaTH3aIMsA HHGOPMAIIMOHHOTO ITOBEICHHS 1 Mocksa:  [//e.lanbook.com/book/16
WCKYCCTBEHHBII HHTEIUIEKT: YueOHoe mocodue MUPOA,
2020

6.1.2. lono/IHUTeNbHAS JIUTEpaTypa

ABTOpBI, COCTABUTENIU 3arnmaBue W3natensc Omn. agpec
TBO, TOXL

JI2.1 |Kene3suos M. M. MeTozp! M TEXHOJIOTHH 00pabOTKH OOJIBIINX JaHHBIX: MockBa: pok.com/book/145102%¢4
y4eOHO-METOAMIECKOE TOCOOHEe MOCKOBCK
Wi
rocyznapet
BEHHBIN
CTpOUTEIH
HBIN
YHHUBEPCHU
tet, 2020

6.2 UndopManuoHHbIe TEXHOJIOIMH, HCIIOJIb3yeMble IPH OCYIIECTBJICHHU 00pa30BaTe/IbHOIO NPOoLecca 10 JMCHHIIIMHE
(Mony.110)

6.2.1 IlepeyeHb TMLEH3HOHHOIO U CBOOOJIHO PACIIPOCTPAHAEMOI0 IPOTPAMMHOIO ofecneyeHust

6.2.1.1 | Python

6.2.2 [lepeuens npodeccHOHATBHBIX 023 JAHHBIX 1 HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas cripaBouHast cucreMa TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBogHas cucrema "Tapant” http://www.garant.ru

6.2.2.3 | baza nannabIx ['ocymapcTBeHHBIX cTaHaapToB http://gostexpert.ru/

6.2.2.4 | baza nannbix «Kene3HonopokHble mepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe ayqUTOPHH AJIsl IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHbIE CIIEIIMATH3UPOBAHHON MeOeNbIo
1 TEXHHYECKHMU CPEICTBAMU O0YUCHHS: MYJIbTUMEIMIHHOE 000pYyIOBaHUE TS IPEAOCTABICHUS yaeOHON HH(DOpMALUU
OOITBIIION ayIUTOPUH /WM 3BYKOYCHIIMBAIOIee 000pyI0BaHNE (CTAIIMOHAPHOE WITH MIEPEHOCHOE).

7.2 | YaeOHbIe ayaAUTOPHH IJIsl IPOBEACHHUS 3aHIATHH CEMUHAPCKOT0 THIIA, TPYIIOBBIX M HHANBUIYalIbHBIX KOHCYJIbTALlUH,
TEKYIIETO KOHTPOJISL M MTPOMEKYTOUHOH aTTeCTAIlNH, YKOMIUIEKTOBAaHHEIE CIICIIHATN3NPOBAHHON MEOENbIO 1
TEeXHHYECKUMH CPEICTBAMH O0yJIEHHS: MyIbTUMEIUIHOE 000pYI0BaHNE 1/UITH 3ByKOYCHIIHBAIOIee 000pyI0BaHNE
(cTanimoHapHOE WM TIEPEHOCHOE).

7.3 | ITomereHust sl CaMOCTOATENILHON paboThl, OCHALLIEHHBIE KOMIIBIOTEPHOM TEXHUKOIM ¢ BO3MOYKHOCTBIO TIOAKIIOYEHUS K
cetr "MHTEepHET" M 0OecTieueHHEM JI0CTYTIA B 3JICKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.




7.4

INomemnteHust A XpaHEHUS U MPOGIIIAKTHIECKOTr0 00CITyXUBaHHS yIeOHOTr0 000PYJOBAHUSL.

7.5

Jlaboparopun, OCHAIIICHHBIE CTIETUATEHBIM JTA00PATOPHBIM 000PYIOBaHUEM: KOMITLIOTEPHOH TEXHUKON C YCTAHOBICHHBIM
[1O: Python, a Takke ¢ BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTu "MHTepHeT" n obecrieueHreM A0CTyNa B dJIEKTPOHHYIO
HH(POPMAILIMOHHO-00Pa30BaTEFHYIO CPe/ly YHUBEPCHUTETA




