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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIAZICHUE CTYACHTaAMN OCHOBHBIMU ME€TOAaMU METOA0OB MAIIMHHOT' O 06y‘-IeHI/I$I, TIOJTY4YCHUE HABBIKOB IPOrpaMMUPOBAHUA
aJITOPUTMOB B obJacTu HCKYCCTBCHHOI'O UHTEJIJICKTA U aHaJIM3a IMOJIYUYCHHBIX PE3YIbTATOB.

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

Iuxn (paszgen) OIL: | 51.0.35.01

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

OIIK-2 CrocobeH pemats IpodecCHOHAIBHEIE 3aa9H C HCTIONB30BaHIEM METOIOB, CIIOCOOOB U CPEJICTB MOTYUICHUS, XPAHCHUS U
nepepadoTKu MH(POPMALIMH; UCIIOIB30BaTh HH(POPMALIMOHHBIE U LU(POBBIC TEXHOIOTUH B ITPOYECCHOHAIBHON 1SS TEIbHOCTH

OIIK-2.2 Hcmonb3yeT MeTOIbI HCKYCCTBEHHOTO HHTEIUICKTA (MAIIMHHOTO O0YYIEHNs) M aHaIn3a OONBIINX JAHHBIX JUIS PEIICHUS
HPUKJIAJHBIX 337129

B pe3yabrate ocBoeHUsi AMCUMIJIMHBI (MOAYJIs1) 00y4aloluiics 10/1KeH

3.1 |3uaTh:

3.1.1 | oCHOBHBIE METOBI MAIIMHHOTO O0YUCHHUS; KIIACCH(HUKAITHIIO 33124 MAITMHHOTO 00yYeHHST; METPUKH KadeCTBa MOJIEIIH;
¢yaxnun u Metons! 6ubmnorexu Pandas: query, tail, sample, head; meToas! ¢punsTpanum 1 arperanuy JaHHBIX; TPA3HAKI
nepeo0yIeHHOCTH MOIeNl; MeTobl Oubmmotek sklearn, seaborn, matplotlib 1 numpy.

3.2 | YMeTh:

3.2.1 | arperupoBaTh qaHHBIE cpeacTBaMu Python; BEITOMHATE (GUIBTpAIMIO JaHHBEIX cpeacTBaMu Python; HacTpanBaTh Bec
HEeWpPOHHA; BEIOMpATh THI KJIacCH(UKATOpa B 3aBHCUMOCTH OT ITOCTaBJIEHHOH 331a4H; BU3YaIU3UPOBATh JJaHHbIC
cpencrBamu 6ubarorek pandas, seaborn, matplotlib;

3.2.2 | BBIIOMHSATE MHOTOKJIACCOBYIO Kiaccu(uKanuio Metonamu oudiamnorexu sklearn;

3.2.3 | cTpouTh IepeBbs PEIICHUI U BBITIOIHATE 110 HUM IIpeCcKa3aHue.

3.3 | Bnagern:

3.3.1 | mocTpoeHus AepeBa pelieHHid;

3.3.2 | peanu3anuu anropurMa cirydaitnoro neca (Random forest);

3.3.3 | HanucaHusl HEMPOHHBIX CETEH;

3.3.4 | oOyueHus MOAETH.

4. CTPYKTYPA U COJEP)KAHUE IV CIHUILINHBI (MOIYJIST)

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

3aHATHA / Kypce

Pasnea 1. BBeieHne HCKyCCTBeHHBIH MHTEJIEKT

1.1 HUckyccTBenHbIi naTEIITEKT. OcHOBHBIE MOHATH VM. MammaHOe 00ydeHue. 9 2
I'my6okoe o0ydenue. O0ydeHue ¢ yanrenem u 6e3 yunrens. /Jlex/
1.2 JanHble, Moaens, 00padoTKa JaHHEIX. MeTOR0I0rHuecKre MPUHIUIIB! AaHATH3BI 9 2

JaHHbIX. Llenu, sTansl, METOABI U TEXHUKH.
OubTpanys TpyNIUPOBKa U arperanust TaHHbIX. /JIex/

1.3 Buzyanuzanus nanHbsX. Busyannsanus naHasix B Phyton. Busyamusanms B 9 2
Pandas. bubmmorexu Seaborn u Matplotlib. /JIex/

1.4 ANTOPUTMBI U CTPYKTYpHI JaHHBIX. bubnnoreka Pandas: CTpyKTyphl JaHHBIX: 9 2
Series u DataFrame. Pabota ¢ csv.
Mp/

1.5 Ounprpanms naHHEIX. brubmmoteka Pandas. BeiBox cTpok 1 kooHOK. MeTos! 9 2
query, tail, sample, head. O6senunerNe MeTOIOB. /TIp/

1.6 OunbTpanus gaHHBIX. bubnuoreka Pandas. BeiBog cTpok 1 K0JI0HOK. MeToabt 9 2
query, tail, sample, head. O6beauHEHNE MeTOOB. /J1ab/

1.7 Arperarus qanabix B Pandas: count, sum, max, min, mean, median. MeTozsr 9 2
groupby u aggregate. O0bpeauHeHNE MeTOOB. /IIp/

1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTozsr 9 2

groupby u aggregate. O6beanHeHNE MeTONOB. /J1ab/

1.9 Busyanuzauus ganssix B Phyton. Metoas! Busyanuzanuu B Pandas. bubnnoreku 9 2
Seaborn u Matplotlib. I'paduku, TermoBbie KapThl, AUATPAMMBI pACCEHBAHHS.
AHaNM3 U HHTEpIIpeTanus pe3yabTaToB BU3yann3anmu. /J1ad/

Pa3gen 2. Metoabl MAIMHHOIO 00y4eHHs

2.1 Pemaromiue nepeBbsi: OCHOBHbIE MOHsTHS. Kitaccupukanus. JlepeBbsi peLeHHit. 9 2
OcHoBHBIE TapaMeTpHI JepeBa. JlepeBo pelieHnii B 3anaun perpeccu. Meton
Ommxaiimux coceneit. /JIex/




2.2

Konnenius ciydaitnoro neca. Cirydaiinast BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepennenue nporaosos. [1poGiema nepeoOydeHus. MeTpukn KauecTBa MOJEIH.
Tectuposarre ROC AUC. /JIex/

23

Hetipornsie cetu. MckyccTBeHHbIe HeWpoHEI. [leprientpon. O0yueHue
HelpoHa. /JIex/

24

I'panuentHsiii cmyck. JpobieHue mara npu rpaJieHTHOM CITyCKe.
CroxacTHYECKHUl IpaJIMeHTHBIN cryck. MeTon Hauckopeiero criycka. /JIex/

2.5

Hetiponnas cets. OanocunoiiHas Mojenb. CBepTOYHbIE HEUPOHHBIE CETH.
CBEPTOUHBIIA CIIOH, CITIOI ITOABBIOOPKH, MOIHOCBS3HBIN oM. [{enenas
¢bynkuyst. /JIex/

2.6

Pemaromue nepeBbsi: o0yuerue moaenu. bubnanoreku sklearn, pandas, numpy.
Br16op napamerpoB mozenu. Kpocc-Bamunanus. I[Ipensaputenshas odpaborka
JIaHHBIX. TPpeHUPOBOYHEIN HaOOp NaHHBIX. TecToBEIN HAOOp JaHHBIX.

Mp/

2.7

Bubnmoreku sklearn, pandas, numpy. Beibop nmapamerpos mogenu. Kpocc-
Banupanus. [IpensapurensHas oOpaboTka nanHbIX. TpeHHpOBOUHBIH HAOOP
JaHHBIX. TecTOBBII HAOOp TaHHBIX.

/J1a6/

2.8

Konneniusa ciydaitnoro ieca. Cirydaiinast BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepenuenue nporuo3os. [Ipobiema nepeodydenus. Tumbl omubok: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /TIp/

2.9

PacriozHaBaHme PyKOMHCHBIX IU(MP. ANTOPUTMBI CIyJaiHOTO JIeca.
OnrumanbsHble apaMeTpsl Aepesa u jeca. /J1ab/

2.10

HckyccTBeHHBIH HelipoH. Bxon, GyHKIMs akTUBaluu (CUrMousa,
runepOonmaeckuit Tanrence, SoftMax). ITonoop Becos. /Tp/

2.11

Omnpenenenne TOHATHHOCTH TEKCTA C MTOMOIIBIO HEHPOHHBIX ceTeil. bubmmorekn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

bubnuoreka Keras. [To1HOCBS3HBIN U CTiIa)XUBaIOUIMN ClloH, ¢1oii Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

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

2.14

Brenane ncToYHUKY JaHHBIX Ui ananm3a. Kuggle. [ToaroroBka qaHHBIX.
Pabora ¢ nzobpaxenusmu pazsoro ¢popmara. /IIp/

2.15

PacniosnaBanue o6pasoB. Kinaccudukanus n3o0paxeHuii Kommek u codax.
bubnuoreka keras , ImageDataGenerator. JlocTixeHe 3aJaHHON TOUHOCTH
MOJIENT Ha BAJIMIAIMOHHON BhIOOpKe. /J1ab/

Pazgen 3. CamocrosTebHas pabora

3.1

Hamnucanue coOCcTBEHHBIX KIacCOB JJIs ONMMCaHUs HEHPOHHOH cetu. HellpoH.
Croit. Cetb. OOy4yeHue Monenu. Breimonaenue npeackasanus. /Cp/

32

INpenckazanne moma Mo pocTy U BECY C MOMOIIBIO HEHPOHHOM CETH.
Brmonaenne npenckazanus. MUHIMH3AIS 3HAUCHNS (PYHKIUH TOTEPb.
OOyueHune: CTOXacTUUeCKUH rpagueHTHbIN ciryck. /Cp/

33

3anaun pacniozHaBaHusi 00pa3zoB. Kiaccudukanus oobexToB. [louck
n300paxkeHus 1o oopasiry. /Cp/

34

ANTOpUTM 00paTHOTO pacpOCTpaHeHHs OIINOKH. DYHKITIH aKTHBALNH.
Onenka pa6otsl cetu. /Cp/

3.5

Komnsroreproe 3penue. bubnuoreka OpenCV. CermeHTarus n300paxeHui.
JerexkTupoBaHne 0OBEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmoreka OpenCV. OTcieXxuBaHUe ABHKYIIUXCS
00BEKTOB BO BpeMeHHU. PacriozHaBaHue nuilL.
/Cp/

3.7

OG6paboTka ecTecTBeHHOrO si3bika. OCHOBHBIE MOHSTHSL. TOKeHE3aIHS.
JlemmaTm3anus. /Cp/

3.8

O6paboTka ecTecTBEHHOTO s13bIKa. [lapcuHT 3aBUCHMOCTei. PacriosHaBaHue
MMEHOBAaHHBIX cymiHocTel /Cp/

3.9

Ioaroroeka k nekuusm /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 IPOMEXKYTOYHON aTTECTAINH 00yJalOIMXCsl IPUBEACHB! B MPIUIOKEHIH K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBI U BHABI TEKYIIETO KOHTPOJIS 110 AUCLUIUIMHE (MOZIYIIO), BUABI 3aJJaHUH, KPUTEPHH HX OLICHUBAHMS,
pacnpezeneHne 6aIoB 1o BUAAM TEKYIETO KOHTPOJISI pa3pabaThIBAlOTCS PEHOJaBaTeNIeM AUCIUILINHBI C YUETOM €€ CTIeNU(HUKU U
JOBOZATCA 0 CBEICHUS O0YJaIOMMXCs Ha IIEPBOM YIEOHOM 3aHATHH.

Tekymuii KOHTPONIb YCIIEBAEMOCTH OCYIIECTBIISITCS IMPEIoaBaTesieM JAUCLHUIUIMHEI (MOIYJs) B paMKaxX KOHTAKTHOM
paboTHI U caMOCTOATEIBHOM paboThl o0ydaronmxcs. st pUKCHPOBaHUS PEe3yabTATOB TEKYIIETO KOHTPOIST MOXKET HCIIONB30BAThCS
BUOC.

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

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue M3parensc On. angpec
TBO, TOJL
JI1.1 | Huxonsckuii C. H. ABToMaTH3auus HHHOPMALIOHHOTO [TOBEACHUS U Mocksa: | https://e.lanbook.com/bq
HCKYCCTBEHHBIM MHTEIJIEKT: YueOHOe mocoone MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narennc On. aapec
TBO, TOJI

JI2.1 | Xenesnos M. M. MeTobl U TEXHOJIOTHU 00pabOTKU OONBINNX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4e0HO-METOANIECKOe Iocodue MockoBck
ui
rocyaapcT
BEHHBIN
CTPOUTEIb
HBII
YHUBEPCH
tet, 2020

6.2 UndopManmoHHbIe TEXHOJIOTHH, HCIOJIB3YeMble NMPHU 0CYIIECTBJIEHUH 00pa30BaTEILHOIO NpoLecca o AUCHHILINHE
(Mony.110)

6.2.1 IlepeyeHb JINIIEH3HOHHOTO H CBOOOIHO PACIPOCTPAHSIEMOI0 MPOTPAMMHOTI0 00ecTedeHust

6.2.1.1 | Python

6.2.2 Ilepeyens npogeccuoHANbHBIX 023 JAHHBIX U MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBouHast cucrema Texakenept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBogHas cuctema "['apant” http://www.garant.ru

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

6.2.2.4 | ba3a nannbIx «XKene3HonopoxxHsie mepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | VaeOHbIe aynuTopHuH UTS IPOBECHNUS 3aHATHI JICKIIMOHHOTO TUITA, YKOMIUICKTOBAHHbIC CIICIIHATN3NPOBAHHON MEOENbI0
1 TEXHUYECKHMU CPEACTBAaMH O0YUEHHsI: MyIbTUMEIUITHOE 000pyJOBaHKE ATl IPEJOCTaBIeHUs YIeOHOM HHpOpMaIu
00JIBIION ayTUTOPHH W/WITH 3BYKOYCHIIMBAIOIIEe 000pynOBaHUE (CTAMOHAPHOE HITH IIEPEHOCHOE).

7.2 | YueOHbIe ayANTOPHH IJIsl IPOBEACHHMS 3aHATHH CEMUHAPCKOTO TUIIA, TPYIIIOBBIX M MHANBHIYAJIBHBIX KOHCYJIBTAINH,
TEKYIIEeTro KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTaIlH, YKOMIUICKTOBaHHEIE CIICIIHATN3HPOBAaHHON MEOCIBIO 1
TEXHHYECKAMH CPEICTBAMH O0YUCHUS: MYIIbTHMEIUIHOE 000pyTOBaHHE H/MIIN 3BYKOYCHIIMBAIOIIEe 000pyIOBaHHE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomenieHust sl CaMOCTOSITETBHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOHN ¢ BO3MOXKHOCTBIO TIOAKIIOYEHUS K
cetu "MHTepHeT" 1 00ecneueHneM JOCTyIa B AIEKTPOHHYI0 HHPOPMAIIHOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCUTETA.

7.4 | TTomerneHust st XpaHEHUS. ¥ TPOPIIAKTHYECKOr0 00CITyKMBaHUS yueOHOrO 000pyIOBaHMUSL.




7.5

JlabopaTopuu, OCHAIIIEHHBIE CHEHAIBHBIM JIa00PAaTOPHBEIM 000pPYIOBaHHEM: KOMIBIOTCPHOH TEXHUKOH C YCTaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3MOXXHOCTBIO OIKIFOUYCHUS K ceTH "MHTepHeT" 1 00ecriedeHHeM O0CTYIIa B JICKTPOHHYIO
MH(OPMAIOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHTETA




