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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: | 51.0.20.01

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

(MOIY.JIsT)

OIIK-5 Criocoben nCTioIbp30BaTh COBPEMEHHbIE HH(OPMAIOHHbBIE TEXHOJIOTHH U IPOTPAMMHBIE CPEICTBA IPH PEIICHUT
npodeccHoHaNBHBIX 3a1a4.

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

31

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 | BBIIOJIHATH MHOTOKJIACCOBYIO KJIACCH(HUKAIIUIO METOAaMH OnOmoTeku sklearn;
3.2.3 | cTpOUTH AepeBbs PEIICHUI U BBIIOJIHATE 10 HUM MPeACKa3aHue.
3.3 | Baagerts:
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
3aHATUSA / Kype
Pa3nen 1. BBegeHue ncKyccTBeHHbI HHTEJIEKT
1.1 HUckyccrBennsrit naTemiekT. OcHoBHBIE oHATHI M. MammaHOE 00ydeHwme. 6 2
I'my6oxoe oOydaenue. Obydenne ¢ yaureneM u 6e3 yuurens. /Jlex/
1.2 JanHble, Mozenb, 00paboTKa JaHHBIX. MeTOJ0I0THYeCKHe IPUHIUIIBI AHATU3BI 6 2
naHHbIX. L{enu, aTanbl, METOIBI M TEXHUKH.
OubTparys TpyNIUPOBKa U arperaius JTaHHbIX. /JIex/
1.3 Buzyanusanns nanasix. Busyanmmsanus nanasix B Phyton. Busyanmsanus B 6 2
Pandas. bubnuotexku Seaborn u Matplotlib. /JIex/
1.4 ANTOPUTMBI U CTPYKTYpHI AaHHBIX. bubmnoreka Pandas: CTpykTyps! HaHHBIX: 6 2
Series u DataFrame. Pabota ¢ csv.
/Mp/
1.5 Ounprparms naHHEIX. brudanoreka Pandas. Beros cTpok 1 komoHOK. MeTop 6 2
query, tail, sample, head. O6beaunenne meronos. /TIp/
1.6 OunbTpanus qanHeix. bubnmoreka Pandas. BeiBog cTpok 1 KomoHOK. MeTo bl 6 2
query, tail, sample, head. O6beauHeHE METOI0B. /J1ab/
1.7 Arperanus naHabix B Pandas: count, sum, max, min, mean, median. Meto s 6 2
groupby u aggregate. O0bpeanHenue MeTon0B. /I1p/
1.8 Arperanus manabIX B Pandas: count, sum, max, min, mean, median. Meto s 6 2
groupby u aggregate. O0bennHeHne MeTon0B. /JIab/
1.9 Busyanuzauus nanusix B Phyton. Meroas! Buzyanuzanuu B Pandas. bubnuorexu 6 2
Seaborn u Matplotlib. I'paduku, Termossie KapTh, JHarpaMMBI paCCCHBAHUS.
AHaNM3 1 HHTEPIIPETAIs Pe3ylIbTaTOB BU3yanu3anuu. /J1ad/
Pasgen 2. Meroabl MAIMHHOIO 00y4YeHUs
2.1 Permrarorye mepeBbsi: oCHOBHBIE MOoHATHA. Kiaccudukarus. JlepeBbst peleHui. 6 2
OcHOBHBIE ITapaMeTpHI AepeBa. JepeBo penreHnit B 3aqaun perpeccun. Meron
Ommkaimmx coceneit. /JIex/




2.2

Konnenus cimyqaiinoro neca. CiydaiiHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IoB.
VYepennenue nporuosos. [IpoGiiema nepeoOydenns. MeTpuKH KauecTBa MOJIEIH.
Tectuposarne ROC AUC. /Jlex/

23

Heiiponnsie cetu. VckyccTBeHHbIe HeHpoHbI. [leprientpon. O0ydenne
HelipoHa. /Jlex/

24

I'papuentHsiii ciyck. Jpo6ienue mara mpyu rpaIdeHTHOM CITyCKe.
CroxacTH4ecKuil rpaMeHTHBIN CIycK. MeTo 1 Hauckopeiiero crycka. /JIex/

2.5

Heiiponnas cerb. OgnHocnolinas moaenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEpPTOUHEIH CJI0H, CII0H TOIBEIOOPKH, ITOTHOCBA3HEIH cinoif. [lenenas
bynkuus. /Jlex/

2.6

Pemarormue nepesbsi: o0ydenue moaenu. bubnamnotexu sklearn, pandas, numpy.
Be16op napamerpos moznenu. Kpocc-sanmnanust. [IpensapurensHas o6padoTka
naHHBIX. TPpeHUPOBOYHEIM HA0OP AaHHBIX. TeCTOBBII HAOOp TaHHBIX.

Mp/

2.7

Bubnunoteku sklearn, pandas, numpy. Bei6op mapamerpos moxenu. Kpocc-
Basnanust. [IpenBapurenbHas 00paboTka faHHBIX. TpeHHPOBOUHBIH HAOOP
naHHBIX. TecTOBBINH HA0OP TaHHBIX.

/J1a6/

2.8

Konrnenus cimyqaiinoro neca. CiydaifHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IioB.
VYepennenue nporHo3oB. [Ipo6neMa nepeoOydenus. TUmbl omuoboK: true
negative, false positive. Metpuku kadecta: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /TIp/

2.9

Pacrno3zHaBaHme pyKOMHUCHBIX TH(P. ANTOPUTMBI CIy4alHOTO Jeca.
OnrumasbHbIe TApaMeTphI AepeBa u jeca. /J1ab/

2.10

HckyccTBeHHBIH HelipoH. Bxoa, GyHKIMS akTHBalUK (CUTMOU/IA,
runepOoardeckuii Tanrenc, SoftMax). IToxdop Becos. /Ip/

2.11

OmnpenerneHre TOHATBHOCTH TEKCTA C TOMOIIBIO HEHPOHHBIX ceTeil. bubmmorexn
tensorflow, Keras, Habop nanusix IMDb. /J1a6/

2.12

Bubnuoteka Keras. [ToMHOCBSI3HBIN 1 CTIIaXKUBAIOIIUI ci10H, cioit Dropout.
Pemienue nmpobaem nepeodbyuenus. /I1p/

2.13

Knaccudukarus n3o0paxeHni Mo HeCKoJIbKUM KitaccaM (bosiee aByx). Habop
na"ubeix Fashion Mnist. /J1a6/

2.14

Pacno3naBanue 00pa3zoB. Kitaccudukarus n300pakeHuii KOIIeK 1 codax.
bubnuoreka keras , ImageDataGenerator. JlocTrkeHue 3aJaHHOH TOYHOCTH
MOJIENIY Ha BaJHIAIllMOHHOMN BhIOOpKE. /JIab/

2.15

BHelHie HCTOYHUKH IaHHBIX [uis aHaiu3a. Kuggle. [loaroToBka AaHHBIX.
Pabora ¢ nzobpaxerusmu pazHoro ¢popmara. /IIp/

2.16

Hanmcanme coOCTBEHHBIX KJIACCOB IS ONMMCAHUS HeHpoHHOU cetn. Heipon.
Croit. Cets. O0yuenue moaenu. Beimonnenue npeackazanus. /I1p/

2.17

IIpenckasanue mmosia o pocTy ¥ BeCy C IOMOILBIO HEUPOHHOM CETH.
Bemonnenue npenckazanns. MUHNMH3anus 3Ha4eHUs PyHKIUH T10TEPb.
OO0ydeHue: CTOXaCTUYECKHUH TpaiueHTHBIN ciryck. /TIp/

2.18

3amaun pacnozHaBaHUS 00pa3oB. Kiaccudukarust o6sextoB. [Tonck
n3o0paskenus no obpasuy. /I1p/

2.19

Auroput™ 006paTHOTO pacnpoctpaHeHus onmOku. OYHKIUK aKTHBAIHH.
Ornenka pabotsl cetu. /IIp/

2.20

Kowmmreroreproe 3penne. budmmoreka OpenCV. CermeHnTanus n3o0paxeHHi.
JletexTupoBaHue 0OBEKTOB.
Mp/

Pasnen 3. CamocrosiTesibHasi padoTa

3.1

KommnerorepHoe 3penne. bubnnoreka OpenCV. OTchexrnBaHne TBIKYIIIAXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JUII.
/Cp/

32

OG6paboTKa ecTecTBeHHOTO si3bika. OCHOBHbIE MOHATHS. TOKEeHe3aIusl.
JlemmaTmzanus. /Cp/

33

O6paboTka ecTecTBeHHOTO sA3bIKa. [TapcuHr 3aBucuMocteil. PaciosnaBanue
HMMEHOBaHHBIX cymHocteil /Cp/

34

HoaroToBka k aexuusm /Cp/

3.5

IToaroToBka k JabopaTopHbIM 3aHATHIM /Cp/

16

Pa3znen 4. KoHTakTHBIE Yachl HA aTTECTAIMIO




4.1 3auér /KD/ 6 0,25

5. OHEHOYHBIE MATEPHAJIbBI

OreHOYHBIE MaTEepPHANbI AT IPOBEACHHS IIPOMEKYTOYHOM aTTECTAI[H OOYJAIONINXCS IPUBEACHBI B MPIUIOKECHUH K
paboueii mporpamMMe TUCHUILTHHBL.

@DopMbl 1 BHABI TEKYLIEr0 KOHTPOJIS 110 AUCLHUILIMHE (MOJYIIIO), BUABI 3aJaHUH, KPUTEPHH UX OLICHUBAHUS,
pacrnpernenenne 6aIoB II0 BUAAM TEKYIIETo KOHTPOIIS pa3padaTeIBAOTCS IpeTo1aBaTelieM AUCIUIUTHHEL C yIETOM €€ CIIeIH(UKHI U
JOBOJATCS IO CBEACHHS OOYJarOIMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekynmit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IIPENoJaBaTeNleM JUCLMILUTMHBI (MOIYIs), KaK IIPAaBHUIIO, C
ucronp3oBanreM DVOC mim myTeM IpoBEepKH MUCEMEHHBIX paboT, MPeTyCMOTPEHHBIX pabOYMMH ITPOTpaMMaMH JHUCIHILUIAH B
paMKax KOHTaKTHOM pabOTHI U cCaMOCTOSITENIFHOM paboTsl oOywatomuxcs. [ pukcHpoBaHHs pe3yabTaTOB TEKYIIETO KOHTPOIIS
MoxeT ucnoins3opaTtbes DMOC.

6. YAEBHO-METOANWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomengyemas qureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue M3narensc O11. anpec
TBO, TOJ
JI1.1 | Huxonsckuii C. H. ABTomaTtu3anys HHGOPMALIMOHHOTO MOBEACHUS U Mocksa: }//e.lanbook.com/book/16
HCKYCCTBEHHBII MHTEIUIEKT: Y4eOHOe ocoone MUPDA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3parensc On. agpec
TBO, I'OJI

JI2.1 [XenesnoB M. M. MeTozp!I ¥ TEXHOJIOTHH 00paOOTKH OOJIBIINX JTAHHBIX: MockBa:  pok.com/book/1451027cq
y4eOHO-METOJUIEeCKOe TocoOue MocKkoBCK
ui
rocynapcr
BEHHBIN
CTPOUTEND
HBIH
YHHUBEPCH
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 | UadopmanmonHas cipaBouHas cuctema TexskenepT https://tech.company-dis.ru

6.2.2.2 | UacdopmanuonHas crupaBounas cucrema "'apant” http://www.garant.ru

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

6.2.2.4 | baza nanHbIX «Kene3HOAOpOKHBIC IepeBO3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | YueOHble ayAUTOpHH TSl IPOBECHHS 3aHATHH JIEKIIMOHHOTO THIA, YKOMIUIEKTOBAHHBIE CIIEIUATH3UPOBAHHON MeOEbI0
1 TCXHUYCCKUMH CpECACTBAMU O6y‘ICHI/I$[Z MyJ'[BTI/IMGJI[I/II‘/’IHOC 060py}IOBaHI/IC U IPEAOCTAaBIICHUSA y‘I€6HOI71 PIH(bOpMaHI/H/I
OOJBIIION ayTUTOPHHU H/HITH 3BYKOYCHIIMBAIOIIee 000pyI0BaHue (CTAMOHAPHOE I TIEPEHOCHOE).

7.2 | YaeOHBIe ayqUTOPHH IS IPOBEACHHS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBEIX W HHAWBHUYaJIbHBIX KOHCYIIBTAINH,
TEKYIIETO KOHTPOJIS M MPOMEXKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBAaHHBIE CHEIIUATI3HPOBAHHON MeOENbIo U
TEXHUYECKUMH CPEeCTBAMH 00y4eHUs: MyIbTUMEANITHOE 000PYIOBaHHE N/HUIIN 3BYKOYCHIIMBAIOLIEE 000pyI0BaHUE
(cTanMoHapHOE WM IIEPEHOCHOE).

7.3 | [TomeneHust A1l CAMOCTOATENBHOM PabOTHI, OCHALIICHHBIC KOMITBIOTCPHOM TEXHUKOW C BO3MOYKHOCTBIO TIOAKITIOYCHHS K
cetr "MHTEepHET" M 00ECIICUCHUEM JIOCTYITA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA.

7.4 | [TomeneHus A XpaHEHHS ¥ IPO(HUITaKTHYECKOTO 00CITy)KUBaHUS YI€OHOTO 000PyTOBaHUS.




7.5

Jlaboparopun, OCHAIICHHBIC CIEHATbHBIM Ja00PATOPHBIM 000PYIOBaHNEM: KOMIIBIOTEPHOH TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Takke ¢ BO3MOXKHOCTBIO HOAKITIOYCHUS K ceTr "VHTepHeT" U 00eclieyeHuEeM IOCTYIIA B JIICKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA




