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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

(opMHUpOBaHNE y CTyAEHTOB 00IIeNpo(heCCHOHATBHBIX KOMIICTEHIIHI, OBIaeHIEe OCHOBHBIMH METOIAMH METOJIOB
MAaIIMHHOTO 00Y4eHHsI, HOIydeHNEe HaBBIKOB IPOrPaMMHUPOBAHUSI aITOPUTMOB B 00JIaCTH HCKYCCTBEHHOTO MHTEIJIEKTa U
aHaJIA3a MOJly4YEHHBIX PE3YIbTATOB.

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (pa3aen) OIT: | 51.0.40.01

3. KOMIIETEHIIHX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCILIUITJINHBI

(MOZYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh 1 pelIaTh HAYYHO-TEXHUUECKHE 331a4H B 00J1aCTH CBOEH MpodecCHOHaTbHOM NesITebHOCTH

OIIK-10.3 Mcnonb3yeT METObI HCKyCCTBEHHOT'O HHTEIUICKTa (MAIIMHHOTO O0YYEHUS ) U aHAIHM3a OONBIINX JaHHBIX JUTS PEIICHUS
MIPUKITAIHBIX 33129

B pe3yabrare ocBOeHUsI AMCUMIJIMHBI (MOAYJIs1) 00yUYalOMIUiics A0/2KEeH
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3HaTh:

3.1.1

OCHOBHBIE METO/IbI MALlIMHHOTO 00YYECHUST; KIACCU(HKALIMIO 3aJa4 MAIIMHHOTO 00YYEHHS; METPUKH KauecTBa MOJICIIH;
¢yaKIMN 1 MeTonbl onbmmoreku Pandas: query, tail, sample, head; MeToms! GpuIbTpay U arperanyy JaHHBIX; TPU3HAKA
nepeoOyIeHHOCTH MOZIENIH; MeToAs! Onbnnotek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTh:

3.2.1

arperupoBaTh AaHHBIC cpeacTBaMu Python; BBRIOMHATE GUIBTPAIHMIO NaHHBIX cpeacTBaMu Python; HacTpauBaTh Bec
HEHWpOHHA; BEIOMPATh TUII KIACCH(HUKATOPA B 3aBUCHMOCTH OT [TOCTABJICHHON 3aaul;, BU3yaJIH3HPOBAThH JAHHBIC
cpenctBaMu OubaroTek pandas, seaborn, matplotlib;

322

BBITOJHATH MHOTOKIIACCOBYIO Kiaccu(ukanuio Meronamu oubnuoreku sklearn;

3.2.3 | cTpOUTH AEPEBbsI PELLICHUI U BBIOIHATH 110 HUM IIpECKa3aHue.
3.3 | Baagerts:
3.3.1 | noctpoeHus AepeBa peLieHui;
3.3.2 | peanmzaruu anroputMma ciaydaitaoro yieca (Random forest);
3.3.3 | HanucaHus HEUPOHHBIX CETEH;
3.3.4 | oOyueHHs MOAETIH.
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MO YJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp | HacoB | Ilpumeuanue
3aHATHA / Kype
Pasnea 1. BBeieHne HcKyCCTBEeHHbIH MHTEJIEKT
1.1 HckyccTBennsbiii uaTeuiekr. OcHoBHbIe oHsATHs W, MammnaHOE 00ydeHHe. 9 2
I'mybokoe oOydenne. O0ydeHue ¢ yaureneM u 6e3 yantens. /Jlex/
1.2 JlanHbie, Monienb, 00paboTka JaHHBIX. MeTOI0IOTHYECKHE TPUHITAIBI aHATTH3BI 9 2
naHHbIX. Lenn, sTansl, METOABI U TEXHUKH.
OunbTpalys TpyNIUPOBKA U arperaiys JaHHbIX. /JIex/
1.3 Busyanusanus ganubix. Buzyanuszanus nanseix B Phyton. Busyanu3zaius B 9 2
Pandas. bubnuorexu Seaborn u Matplotlib. /JIex/
1.4 ANTOPUTMEI B CTPYKTYPHI TaHHBIX. brubmmorexa Pandas: CTpyKTypsI TaHHBIX: 9 2
Series n DataFrame. PaGota c csv.
Mp/
1.5 OunbTparnys gaHHBIX. bubmuoteka Pandas. BeiBox cTpok 1 KOTOHOK. MeTObI 9 2
query, tail, sample, head. O6beauaeHNEe MeTONOB. /TIp/
1.6 Ounprpanms naHHEIX. brnbmmorexa Pandas. BriBox cTpok u komoHOK. MeTombt 9 2
query, tail, sample, head. O6beauHEeHNE MeTONOB. /J1ab/
1.7 Arperanus nansabeix B Pandas: count, sum, max, min, mean, median. Metozst 9 2
groupby u aggregate. O0benunenune Metonos. /IIp/
1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTomsr 9 2
groupby u aggregate. O0pennHeHNE MeTONOB. /J1ab/
1.9 Busyanuzanus naaasix B Phyton. Metons! Busyanu3anuu B Pandas. bubnumorexn 9 2
Seaborn u Matplotlib. I'paduku, Temnosbie KapThl, AUATPAMMBI PaCCEUBAHUS.
AHaNM3 U HHTEpIIpeTalus pe3yabTaToB BU3yaau3anuu. /J1ad/
Paznesn 2. MeTobl MAIIUHHOTO 00y4YeHUS
2.1 Pemarorue nepeBbs: ocHOBHBIE moHATHS. Kitaccuukarus. Jlepesbs pemeHuii. 9 2
OcHoBHBIE TapaMeTphl AepeBa. JepeBo pelieHui B 3aauu perpeccud. Metoa
OmmKaimmx coceneit. /JIex/




2.2

Konnenius ciydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOUHBIX 00Pa3IOB.
VYepennenue nporuosos. [Ipo6iema nepeodydeHus. MeTpHUKH KauecTBa MOJIEIH.
Tectuposanne ROC AUC. /Jlex/
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Hetiponnsie cetu. VckyccrBennblie Heifponsl. [Iepuentpon. O0ydeHue
HelpoHna. /Jlex/

24

I'panuentHsiii cryck. poGiieHue mara mpyu rpaIueHTHOM CITyCKe.
CroxacTHUeCKHU TPaJUeHTHBIN crycK. MeToj Hauckopeiiiiero criycka. /JIex/

2.5

Hetiponnas cets. OanocunoiiHas Mojenb. CBepTOYHbIE HEUPOHHBIEC CETH.
CBEPTOUHBIIA CIIOH, CIIOH MOABBIOOPKH, TIOTHOCBA3HEI cioii. I{eneBas
bynkuus. /Jlex/

2.6

Pemaromue nepeBbs: o0yueHue mopenu. bubnnoreku sklearn, pandas, numpy.
Br16op napamerpoB mozenu. Kpocc-panupanus. [IpensapurensHas o6paboTka
JaHHBIX. TPpeHUPOBOYHBIN HaOOp TaHHEIX. TecToBEIH HA0Op TaHHBIX.

Mp/

2.7

Bubnuorexu sklearn, pandas, numpy. Bei6op nmapamerpos monenu. Kpocc-
Bannaanys. [IpenBapurenbHas 00paboTka aHHBIX. TpEeHUPOBOUYHBII HAbOp
JaHHBIX. TecTOBBII HAOOP MaHHBIX.

/J1a6/

2.8

Konnenius cirydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOUHBIX 00PAa3IOB.
VYepenuenue nporuo3os. [Ipobiema nepeodydenus. Tumbl ommboK: true
negative, false positive. Metpuku kadectBa: Precision, Recall, F1 score.
Tectuposarnne ROC AUC. /TIp/

2.9

PacriozHaBaHHE PyKONMCHBIX HU(P. AJNTOPUTMEI CITy9aifHOTrO Jeca.
OnrumanbHble MapamMeTpsl aepesa u geca. /J1ad/

2.10

HckyccTBenHbIl HelipoH. Bxon, pyHKIMs akTuBauu (CUTMona,
runepOonmuecknii Tanrenc, SoftMax). I[Togbop Becos. /I1p/

2.11

Ompenenenne TOHATHHOCTH TEKCTa € TIOMOIIBI0 HEHPOHHBIX ceTell. bubnmorexn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

Bubnuoreka Keras. I[TomHOCBSA3HBIN U CrIaXUBaIOMKH c10H, cioi Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukanys n3o0pakeHuid Mo HECKOIBKUM Kitaccam (Oomnee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Brenane cToYHUKN MaHHBIX 1011 aHanu3a. Kuggle. TlonroToBka JaHHBIX.
Pabora ¢ nzobpaxenussmu pasnoro ¢popmarta. /IIp/

2.15

PacnioznaBanue o0pasoB. Knaccugukanus n3o00paskeHHiA KOIEeK U CoOak.
bubnuorexka keras , ImageDataGenerator. JIocTHXeHHE 3aITaHHOH TOYHOCTH
MOJIENT Ha BATMAAIMOHHON BEIOOpKe. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnncanue coOCTBEHHBIX KIIACCOB IS ONMCAHUsI HEMPOHHOM ceTH. HelipoH.
Croit. Cetb. OOy4yeHue Monenu. Bermonnenue npeackasanus. /Cp/

32

IMpencka3anue mona 1o pocTy U BeCy ¢ IIOMOLIBIO HEHPOHHON CeTH.
Brmonaenne npeacka3anns. MuHIMU3anus 3Ha4eHUS (DYHKIUN ITOTEPb.
OOyueHune: CTOXacTUUECKHii TpaiueHTHBIH ciyck. /Cp/

33

3amaun pacrnosHaBaHusa oopas3oB. Kimaccudukarnus oobexroB. ITonuck
n3o0paxkeHus 1o oopasiy. /Cp/

34

ANTOPUTM 00paTHOTO PacHpOCTpaHeHHs OOk, DYHKIMN aKTHBAIUH.
Onenka pa6otsr cetu. /Cp/

3.5

KomnsrorepHoe 3penue. bubnuoreka OpenCV. CermeHnTanus n300paskeHuil.
JerexrupoBanue 00bEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmuoreka OpenCV. OTciexxuBaHue TBIKYIIAXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JHII.
/Cp/

3.7

OGpaboTka ectecTBEeHHOTrO si3bIka. OCHOBHbBIC MOHATHS. TOKeHe3awsI.
JlemmaTm3anus. /Cp/

3.8

OO6paboTka ecTecTBEHHOTO si3bIKa. [lapcuHT 3aBUCHMOCTei. PacriosHaBaHme
MMEHOBAHHBIX cymHocTel /Cp/

3.9

Ioaroroka k nekuusim /Cp/

3.10

ITonroroBka K 1abopaTopHbIM 3aHATHIM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 9 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTAlH 00yJaloIUXCsl IPUBEICHB! B MPIUIOKEHUN K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBI U BHABI TEKYIIEr0 KOHTPOMIS 10 AUCIUIUIMHE (MOIYJIO), BUABI 3aJJaHUH, KDUTEPUN HX OLICHUBAHMS,
pacnpezeneHne 6aIoB 110 BUAAM TEKYILIEro KOHTPOIS pa3pabaThIBatOTCA MPEHNOaBaTeNeM AUCIHUIUINHEL C yIE€TOM €€ CIIEeIU(pHUKH 1
JOBOAATCA 0 CBEJCHUS 00YJarOMIUXCs Ha IIEPBOM YUCOHOM 3aHITHH.

Tekymuii KOHTPONb YCIIEBAEMOCTH OCYIIECTBIISIETCS IPEIoaBaTesieM JAUCLIHUIUIMHEI (MOIYJs) B paMKaX KOHTaKTHOM
paboTHI U CaMOCTOATEIBHOMN paboThl o0ydaronmxcs. [t pUKCHpoBaHUS pe3ybTaTOB TEKYIIEro KOHTPOJIS MOKET UCTIOIb30BAThCS
BUOC.

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

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue M3parensc On. angpec
TBO, TOIl
JI1.1 | Huxonsckuii C. H. ABToMaTH3auys MHGOPMALIMOHHOTO MTOBEJCHUS U Mocksa: https://e.lanbook.com/bg
WCKYCCTBEHHBIH MHTEJUICKT: YueOHOe mocooue MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTODBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, IO

JI2.1 | Xenesnos M. M. MeTopl ¥ TEXHOJIOTUH 00PaOOTKH OONBINNX JaHHBIX: Mocksa: | https://e.lanbook.com/bq
y4eOHO-METOANIECKOe TI0Co0He MockoBck
ui
rocyaapcT
BEHHBIN
CTPOUTEIb
HBII
YHUBEPCH
tet, 2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPHU 0CYIIeCTBJIEHUH 00Pa30BaTeIbHOI0 MPOIecca Mo JUCIUIITHHE
(Mony.110)

6.2.1 IlepeyeHnb JINIIEH3HOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOTPAMMHOI0 o0ecredyeHust

6.2.1.1 | Python

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 JAHHBIX 1 MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBouHast cuctema Texakcrept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBodynas cucrema "[apant” http:/www.garant.ru

6.2.2.3 | baza mannbIx ['ocymapcTBEHHBIX CTaHAApPTOB http://gostexpert.ru/

6.2.2.4 | ba3a nanubIx «JKene3HonopoxxHBIE epeBo3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeGHBIe aymuTOpHuH JUTS IPOBEICHUS 3aHATHI JICKIIOHHOTO THIIA, YKOMIUICKTOBAHHBIC CIICIUATI3HPOBAHHON MeOEIIhIO
1 TEXHUYECKUMH CPEICTBaMU 00ydeHuUs: MyJbTUMEINHOE 000pYyA0BaHUE I IPEAOCTaBICHUs yueOHO! nHpopMau
00JIBIION ayUTOPHH M/WITH 3BYKOYCIIIHBAIOIee 000pYI0BaHHE (CTAllMOHAPHOE HIIN TIEPEHOCHOE).

7.2 | YueOHble ayAUTOPHH IJIsl IPOBEACHHMS 3aHATHH CEMMHAPCKOTO THIIA, TPYIIIOBBIX U MHIUBUAYaIbHBIX KOHCYIbTALHUH,
TEKyIIero KOHTPOJIS U IIPOMEKYyTOUYHOH aTTeCTallNH, YKOMILUIEKTOBAaHHBIC CIICIIMATN3MPOBAHHOI MeOEIbIO 1
TEXHIYECKIMH CPEJCTBAMH 00y4eHHs: MyIbTUMEIUIHOEe 000PYI0BaHNE W/IITH 3ByKOYCHUIINBAOIIee 000pyJ0BaHUE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomermeHust st CaMOCTOSITETBHON paOOThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO TMOIKITIOYSHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B DIICKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTENIBHYIO CPEly YHUBEPCUTETA.

7.4 | TTomereHust U1t XpaHEHUS ¥ TPOPHUIAKTUIECKOT0 00CTY>KUBaHHS y1eOHOr0 000pyIOBaHHUSI.




7.5

JlabopaTopuu, OCHaII[eHHBIE CHEHAaIBHBIM JIA0OPAaTOPHBIM 000pYIOBaHHEM: KOMITBIOTEPHON TEXHUKON C YCTaHOBICHHBIM
I1O: Python, a Tarke ¢ BO3MOKHOCTBIO MOAKITIOYCHHS K ceTd "MHTepHeT" ¥ 00eCIeUYeHUEM JI0CTYIIA B AJICKTPOHHYIO
HMH(OPMAILOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA




