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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO 06yqu1/1;I, IMOJTY4€HUE HAaBBIKOB ITPOTPAMMHUPOBAHUA
aJITOPUTMOB B obmactu HCKYCCTBEHHOI'O MHTCJIJICKTA U aHaJIM3a IMOJYYEHHBIX PE3YJIILTATOB.

2. MECTO JUCHUIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (paszmen) OIT: | 51.0.17.01

3. KOMIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATIINHBI
(MOJIYJIST)

OIIK-6 Ciocoben aHaIH3UPOBATh U pa3padaThIBaTh OPraHU3AIOHHO-TEXHUIECKHE H SKOHOMIUYECKHE POLIECCH C TPHMEHEHHEM
METO/I0B CHCTEMHOTO aHAJI3a ¥ MaTEMaTHYECKOTO MOICITMPOBAHYS;

OIIK-6.1 TIpumeHsieT METOIbI MaTEMAaTHIECKOTO MOJISITUPOBAHMS JIJISl aHAIM3a HHPOPMAIIMOHHBIX MIOTOKOB, pacueTa
9KOHOMHUYECKOH AP PEKTUBHOCTH U HAJIEKHOCTH UH(POPMAIIMOHHBIX CUCTEM U TEXHOJOTHIA

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

3.1 |3uaTh:

3.1.1 [ ocHOBHBIE METOJIBI MAIIMHHOTO OO0YYECHUS; KIaCCH(UKAIINIO 33121 MAITHHHOTO 00yJIeHHsI; 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 | YMeTh:

3.2.1 [ arperupoBaTh JaHHBIC cpencTBaMu Python; BEIMONHATE (GUIBTPAINIO JaHHBIX cpencTBamu Python; HacTpanBaTh Bec
HEeWpOHHA; BEIOMPATh THH KilaccU(uKaTopa B 3aBUCHMOCTH OT IIOCTaBJIEHHON 3aja41; BU3yaIn3UpPOBATh JaHHbIE
cpeactBamu 6nbIHoTeK pandas, seaborn, matplotlib;

3.2.2 | BBIIOJIHATH MHOTOKJIACCOBYIO KJIACCH(HUKAIIUIO METOAaMH OnOmoTeku sklearn;

3.2.3 | cTpOUTH AepeBbs PEIICHUI U BBIIOJIHATE 10 HUM MPeACKa3aHue.

3.3 | Bnagern:

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 COJEPKAHUE JUCLHUILINHBI (MOAYJIS)

3aHATUS / Kypc

Kon HaumeHoBaHue pa3eioB M TeM /BH] 3aHATHS/ Cemectp | Yacos | IIpumeuanue

Pa3nen 1. BBegeHue ncKyccTBeHHbI HHTEJIEKT

1.1 HUckyccrBennsrit naTemiekT. OcHoBHBIE oHATHI M. MammaHOE 00ydeHwme. 5 2
I'mybokoe oOyuenne. O0ydeHue ¢ yauteneMm u 0e3 yaurens. /Jlex/

1.2 JanHble, Mozenb, 00paboTKa JaHHBIX. MeTOJ0I0THYeCKHe IPUHIUIIBI AHATU3BI 5 2
JaHHBIX. L{eny, 5Tambl, METOIb U TEXHHUKH.
OubTparys TpyNIUPOBKa U arperaius JTaHHbIX. /JIex/

1.3 Buzyanusanns nanasix. Busyanmmsanus nanasix B Phyton. Busyanmsanus B 5 2
Pandas. bubnuotexku Seaborn u Matplotlib. /JIex/

1.4 ANTOPUTMBI U CTPYKTYpHI AaHHBIX. bubmnoreka Pandas: CTpykTyps! HaHHBIX: 5 2
Series u DataFrame. Pabota ¢ csv.
Mp/

1.5 Ounprparms naHHEIX. brudanoreka Pandas. Beros cTpok 1 komoHOK. MeTop 5 2
query, tail, sample, head. O6beaunenne meronos. /TIp/

1.6 OunbTpanus qanHeix. bubnmoreka Pandas. BeiBog cTpok 1 KomoHOK. MeTo bl 5 2
query, tail, sample, head. O6beauHeHE METOI0B. /J1ab/

1.7 Arperanus naHabix B Pandas: count, sum, max, min, mean, median. Meto s 5 2
groupby u aggregate. O0bpeanHenue MeTon0B. /I1p/

1.8 Arperanus manabIX B Pandas: count, sum, max, min, mean, median. Meto s 5 2

groupby u aggregate. O0bennHeHne MeTon0B. /JIab/

1.9 Busyanuzauus nanusix B Phyton. Meroas! Buzyanuzanuu B Pandas. bubnuorexu 5 2
Seaborn u Matplotlib. I'paduku, TemoBbie KapThl, JHarpaMMbl paCCCHBAHUS.
AHaNM3 1 HHTEPIIPETAIs Pe3ylIbTaTOB BU3yanu3anuu. /J1ad/

Pasgen 2. Meroabl MAIMHHOIO 00y4YeHUs

2.1 Permrarorye mepeBbsi: oCHOBHBIE MOoHATHA. Kiaccudukarus. JlepeBbst peleHui. 5 2
OcHOBHBIE ITapaMeTpHI AepeBa. JepeBo penreHnit B 3aqaun perpeccun. Meron
Ommkaimmx coceneit. /JIex/




2.2 Konnenus cimyqaiinoro neca. CiydaiiHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IoB. 2
VYepennenue nporHo3oB. [Ipo6nema nepeoOydeHns. MeTpuky KauecTBa MOICIH.
Tectuposarne ROC AUC. /Jlex/

2.3 Heiiponnsie cetu. VckyccTBeHHbIe HeHpoHbI. [leprientpon. O0ydenne 2
HelipoHa. /Cp/

2.4 I'papuentHsiii ciyck. Jpo6ienue mara mpyu rpaIdeHTHOM CITyCKe. 2
CroxacTHiecKuil rpaMeHTHBINH ciyck. MeTo Hauckopeimiero cmycka. /Cp/

2.5 Pemarorue nepesbs: o0ydenne Moaenu. buodnauoreku sklearn, pandas, numpy. 2
Bri6op mapamerpos moznenn. Kpoce-sammnanust. Ilpensapurensaas oopadoTka
JIaHHbIX. TpeHUPOBOYHBII HAOOP JaHHBIX. TeCTOBBII HAOOP JaHHBIX.
Mp/

2.6 bubnuoteku sklearn, pandas, numpy. Bei6op mapamerpos momenu. Kpocc- 2
Banmpanys. [Ipensapurensaas o6paboTka naHHEIX. TpeHHPOBOYHEIH HabOp
JMaHHbIX. TecTOBBIN HAOOD MaHHBIX.
/J1a6/

2.7 Kowrmernius ciyqaiinoro yeca. CiaydaiiHas BEIOOpKa TPEHUPOBOYHBIX 00pa3IioB. 2
VYcpenuenne nporHo3oB. [Ipobnema nepeoOydenus. THITEI omuOO0K: true
negative, false positive. Merpuku kagectBa: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /Tp/

2.8 Pacno3naBanue pyKOmUCHBIX HUGpP. AJNTOPUTMEBI CIydaifHOTO Jeca. 2
OnTuManbHbIC TTapaMeTphl iepeBa u jieca. /J1ad/
Pazpnen 3. CamocrosiTesibHast padora

3.1 Heiiponnas cers. OxgnHocnoitHas Mozaens. CBepTOUYHbIC HEHPOHHBIE CETH. 2
CBEPTOYHBIH CIIOH, CIIOH MOABLIOOPKH, OJIHOCBS3HBIN ciioi. [leneas
¢ysaxmus. /Cp/

3.2 HckyccTBeHHBIH HeWipoH. Bxo, pyHKINS akTHBAalUH (CUTMOU/IA, 2
runepOonnyeckuii Tanrenc, SoftMax). ITogbop Becos. /Cp/

33 OmnpeneneHre TOHATBHOCTH TEKCTA C MOMOIIBIO HEHPOHHBIX ceTeil. bubnuorexu 2
tensorflow, Keras, Habop manueix IMDb. /Cp/

34 bubnuoteka Keras. [ToTHOCBSI3HBIH U CTIIaXKUBAIOIIUI CIIOH, ClIo¥ Dropout. 2
Pemenne npoGiem nepeodydaenns. /Cp/

3.5 Krraccnguxanms n3o0paxeHnii mo HECKOJIBKIM KitaccaM (6osree 1Byx). Habop 2
nanHbix Fashion Mnist. /Cp/

3.6 PacnosnaBanue o6pa3zoB. Kiaccudukanus n3o0pakeHuii KOmmeK 1 codax. 2
bubmmoteka keras , ImageDataGenerator. JIocTHXEeHUE 3aJTaHHOH TOYHOCTH
MOJIENY Ha BaJMIAIIMOHHOH BIOOpKE. /Cp/

3.7 AJTOpUTM 00paTHOTO pacnpocTpaHeHus omnOku. DyHKINH aKTUBAIHH. 2
Onenka pabotsi cetu. /Cp/

3.8 Kowmneroreproe 3penue. bubnmuorexka OpenCV. CermenTarus n300pakeHUi. 4
JleTrekTupoBaHUE 0OBEKTOB.
/Cp/

39 Kommsroreproe 3penne. bubmorexa OpenCV. OTciexnBaHue IBIKYIIAXCSI 4
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JuIL.
/Cp/

3.10 O0paboTKa ecTecTBEHHOTO s13bIka. OCHOBHBIC TOHATHUS. TOKECHE3aIHs. 4
JlemmaTmzanus. /Cp/

3.11 O06paboTka ecTecTBEeHHOTO s13bIKa. [lapcuHr 3aBucuMocTell. Pacro3naBanue 4
HMCHOBaHHBIX cylrHocreit /Cp/

3.12 Hamnucanue coOCTBEHHBIX KJIacCOB /ISl OMMMCAHUs HEMpOHHOU cetr. HelpoH. 4
Cnoii. Cerb. OOyuenne Mozienu. BeimostHenue npenckasanus. /Cp/

3.13 MuHnMA3aIws 3Ha9eHns QyHKInH moteps. OOydeHne: CTOXacTHIeCKHi 2
rpajiueHTHBIi ciyckK. /Cp/

3.14 HoaroToBka k aexuusm /Cp/ 9

3.15 IToaroToBka k jgabopaTopHbIM 3aHATHIM /Cp/ 18

3.16 BHenrHue HCTOYHHUKY NaHHEIX Uit aHanu3a. Kuggle. [ToaroroBka qaHHBIX. 2
Pa6orta c nuzobpaxkenusimu paszsoro ¢opmara. /Cp/
Paznen 4. KoHTaKTHBIE Yachl HA aTTECTAIIMIO

4.1 3auér ¢ ouenkoii /KD/ 0,25

5. OHEHOYHBIE MATEPHAJIbI




OneHouHble MaTepuaibl Uil MPOBEASHUST TPOMEXYTOUHON aTTeCTaluy OOYJalOIIMXCsl MPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMme AUCIUITIHHEI.

®DopMBI U BUIBI TEKYIIETO KOHTPOJIS IO AUCIHMIDIHHE (MOJIYII0), BUABI 3aJJaHH, KPUTCPHH UX OLICHHBAHUS,
pacrmpenenenre 0anIoB MO BUAAM TEKYIIETO KOHTPOJISI pa3padaThIBAIOTCS MPENoJaBaTeeM AUCIUIUIHHEI C YIETOM e Cenn(UKU 1
JIOBOJIAITCS IO CBEJCHHS 0OYJArOIINXCS HA IEPBOM YICOHOM 3aHSITHH.

Texkynuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS MPENOoIaBaTeNieM IUCIUILTHHBI (MOIYIIS), KaK MPaBHIIO, C
ucronb3oBanueM DMOC umu myTeM IpOBEPKU MUCHbMEHHBIX PadoT, MPETyCMOTPEHHBIX paO0YHMH MIPOTPpaMMaMHU JUCIUILIINH B
paMKax KOHTaKTHOH pabOThI M CaMOCTOSITENBbHOM paboThl oOydaromuxcs. s GpukcupoBanus pe3ynbTaTOB TEKYLIETO KOHTPOJIS
MO’KeT ucnoyb3oBatbess DMOC.

6. YAEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MOAYJISA)

6.1. PexoMenayeMasi JuTepaTypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3natensc On. agpec
TBO, TOJI
JI1.1 | Huxonsckuii C. H. ABtoMaTtu3zanus HHHOPMAIMOHHOTO MOBEICHUS 1 Mocksa: }//e.lanbook.com/book/16
HCKYCCTBCHHBII HHTEIUIEKT: Y4eOHoe mocobue MUPDA,
2020

6.1.2. JlonosiHuTEILHAS JTUTEPATYPA

ABTOpBI, COCTaBUTEIIH 3arnaBue W3natensc Ou. agpec
TBO, IO
JI2.1 |Cupopxuna N.T. CurcTeMbl HCKYCCTBEHHOTO HHTEIIIEKTA. MockBa:  //www.book.ru/book/933
KuoPyc,
2020

6.2 UndopmanuoHHbIe TEXHOJIOIMH, HCIIO/Ib3yeMble IIPU OCYLLECTBJICHHH 00pa30BaTe/IbHOIO IPoLecca N0 JUCHUILIHHE
(Mony.110)

6.2.1 IlepeyeHb TMLEH3MOHHOIO U CBOOOHO PACIIPOCTPAHSIEMOI0 IPOTPAMMHOI0 O0ecneYeHust

6.2.1.1 | Google Colaboratory

6.2.2 I[epeuens npogeccHOHANBHBIX 023 JAHHBIX H HH(OPMANHOHHBIX CPABOYHBIX CHCTEM

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

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

6.2.2.3 | baza nanubIx ['ocygapcTBeHHBIX CTaHIApTOB http://gostexpert.ru/

6.2.2.4 | ba3za maHHBIX A1 KOHKYPCOB CPENH CIEIHAINCTOB 10 00paboTKe JaHHBIX M MalIMHHOMY o0ydeHuro kaggle.com

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.

—_

YueOHble ayIUTOPHH AJIsl IPOBEICHUS 3aHITUH JIEKIIMOHHOTO THIIA, YKOMILIEKTOBAaHHBIE CHIEMANIN3UPOBAHHON MeOEbIo
U TEXHUYECKHUMH CPEICTBAMH O0YUEHUsSI: MyIbTUMEANITHOE 000pyA0BaHKE ISl IPe0CTaBICH s yaeOHO# nHbopManuu
OOJBIIION ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAIOIIee 000pyI0BaHue (CTAlMOHAPHOE WK TIEPEHOCHOE).

7.2 | YaeOHBIe ayqUTOPHH TS IPOBEACHHS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBEIX U HHAWBHUTYaJIbHBIX KOHCYIIBTAIINH,
TEKYIIET0 KOHTPOJISA M MPOMEXYTOUHOH aTTEeCTAINH, YKOMIUIEKTOBAaHHBIE CICIIUATIM3HPOBAHHON MeOeNbIo U
TEXHUYECKUMH CpeACTBaMH 00ydeHUs: MylnbTUMEIUITHOe 000pyA0BaHE U/IIH 3BYKOYCHIIMBArOIIee 000pyI0BaHUE
(cranimoHapHOE WITH TIEPEHOCHOE).

7.3 | ITomeneHus A7st CaMOCTOATENBEHON pabOThI, OCHAILIEHHBIE KOMITBIOTEPHOI TEXHUKOM € BO3MOKHOCTBIO OKITIOUEHUS K
cetr "MHTEpHET" M 00ECIICUCHUEM JIOCTYITA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA.

7.4 | [TomenieHus A XpaHEHHs ¥ NPO(UITAKTHYECKOTO 00CITy)KUBaHUS Y4€OHOTO 000PyTOBaHUS.

7.5 | JTabopaTopuu, ocHaIEHHBIE CIICHUAIBHBIM JIA00PATOPHBIM 000PYIOBaHHEM: KOMITBIOTEPHON TEXHUKOH C YCTaHOBJICHHBIM
I1O: Python, a Takxke ¢ BO3MOKHOCTBIO TIOJKITIOUEHHS K ceTH "MHTepHeT" U 00ecnedeHneM OCTYIa B JICKTPOHHYIO
“HPOPMAITMOHHO-00pa30BaATENBHYIO CPEy YHUBEPCUTETA




