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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO o6yqu1/1;I, TMOJTY4€HUE HAaBbIKOB IPOTrpaMMHUPOBaHUA
aJITOPUTMOB B obmactu HCKYCCTBECHHOI'O MHTEJUICKTA U aHaJIn3a NOJIYUCHHBIX PE3YIILTATOB.

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

Hukn (pazoen) OIT: | b1.0.34.01

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

(MOIY.JIsT)

OIIK-10 Cnocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUIECKHUE 3aJ]aui B 00J1aCTH CBOEH MPOeCCHOHANBHOM AeATENbHOCTH

OIIK-10.3 Hcnonb3yeT METOAb! HCKYCCTBEHHOTO MHTEJUIEKTa (MAIIMHHOTO 00YJIeHUs ) U aHaIu3a OOJBbIIUX JAHHBIX JUIS PEIICHUS
TPUKIJIAJTHBIX 337149

B pe3yabrate ocBOeHUsI AMCUUIIMHBI (MOIYJIs1) 00yYAIOMIUIACS J0/KEH

3.1|3uHars:

3.1.1 | ocHOBHBIE METOIbI MAIIMHHOTO O0YUEHHUS; KITaCCH(PUKALIMIO 3aJa4 MAIIMHHOTO OOYUIEHUs; METPUKU KauecTBa MOJIENH;
¢dyHKIMK 1 MeTo b1 OnomroTekn Pandas: query, tail, sample, head; MeToap! puabTpaIMK U arperanyuy AaHHBIX; TPU3HAKA
nepeoOyIeHHOCTH MOJIeITH; MeTo bl OnbmuoTek sklearn, seaborn, matplotlib 1 numpy.

3.2 | YmeTh:

3.2.1 | arperupoBaTh qaHHBIE cpencTBamMu Python; BEIONHATE QHIBTPAIMIO JAHHBIX cpencTBamMu Python; HacTpanBath Bec
HEHpOHHA; BHIOMPATh THUIT KJIACCU(PHUKATOPA B 3aBUCUMOCTH OT ITOCTABICHHON 3a1a4H; BU3YaIM3UPOBAThH TAHHBIE
cpeactBamu 6nbmoTek pandas, seaborn, matplotlib;

3.2.2 | BBIOTHATH MHOTOKJIACCOBYIO KJIACCH(UKAIHIIO MeTonamu 6nbmroTexu sklearn;

3.2.3 | cTpOUTH IepeBbs PEIICHUH U BHIITOIHATE IT0 HUM IpeICKa3aHHe.

3.3 | Baagerts:

3.3.1 | nocTpoeHus nepeBa peleHUN;

3.3.2 | peanm3anuu aaroputMa ciydaitnoro jeca (Random forest);

3.3.3 | HanucaHust HEHPOHHBIX CETEH;

3.3.4 | oOyueHHs MOJIEITH.

4. CTPYKTYPA U COAEP’ KAHUE TUCHUIIIUHbBI (MOAYJIS)
Kon HanmeHoBaHue pa3eioB U TeM /BUX 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATUSA / Kype

Pa3nes 1. BBeieHne ncKyccTBEHHbIH HHTE/LIEKT

1.1 HUckyccrBennslil natennext. OcHoBHbIe noHATHA V. ManmaHOe o0ydeHue. 8 2
I'mydokoe obyuerue. OOyueHue ¢ yautenem U 6e3 yaurens. /JIex/

1.2 JlanHbie, Mozieb, 00pabOTKa JaHHBIX. METOI0JOTHYECKHE MPHUHITATIB aHATH3BI 8 2
naHHbIX. [{enwn, oTamnsl, METOBI M TEXHHUKH.
QDunbTparys TpyINUPOBKA U arperaus AaHHbIX. /JIex/

1.3 Busyanuzauus nanusix. Busyanuzanus nanaeix B Phyton. Busyanuszanus B 8 2
Pandas. bubnuotexku Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI ¥ CTPYKTYpBI JaHHbIX. brubnnoteka Pandas: cTpyKTyphl TaHHBIX: 8 2
Series u DataFrame. PaGora ¢ csv.
Mp/

1.5 OunbTpanus gaHHex. bubnnoreka Pandas. BeiBoa cTpok 1 KooHOK. MeToabl 8 2
query, tail, sample, head. O6beaunerne meronos. /TIp/

1.6 OunbTpanus qaHHbIX. bubnnoreka Pandas. BeiBoa cTpok 1 KoJoHOK. MeToabl 8 2
query, tail, sample, head. O6benuHEeHE MeTO10B. /J1ab/

1.7 Arperanus manabiX B Pandas: count, sum, max, min, mean, median. Meto s 8 2
groupby u aggregate. O6benunenue meronos. /IIp/

1.8 Arperanus nanabeix B Pandas: count, sum, max, min, mean, median. Metosl 8 2
groupby u aggregate. O0bpeanHEHNE MeTONOB. /JIab/

1.9 Busyanuzanus ganasix B Phyton. Meroasr Bu3yanusanuu B Pandas. bubmmorexu 8 2
Seaborn u Matplotlib. I'padukn, TermnoBsle KapThl, JHATPAMMBI PACCEHBAHUS.
AHanu3 U MHTepIpeTanus pe3ylbTaToB BU3yanu3anuu. /J1ad/
Pazznen 2. MeToapl MAIIIMHHOTO 00YYeHUS

2.1 Pemaromue nepeBrsi: ocHOBHBIE MOHATHA. Kimaccupukanms. Jlepesps permenuii. 8 2
OcHOBHBIE TapaMeTpHI JepeBa. JlepeBo penieHuil B 3aqauun perpeccuu. Meron
Ommkanmux cocenei. /Jex/




2.2

Konnenus cimyqaiinoro neca. CiydaiiHas BBIOOpKa TPEHHPOBOUYHBIX 00pas3IoB.

Ycpennenue nporHo3os. [Ipobnema nepeodydeHus. MeTpuKu KadyecTBa MOJIEIH.

Tectuposarne ROC AUC. /Jlex/

23

Heiiponnste cern. VckyccrBeHHBIE HelpoHEL. [leprentpon. O0y4deHue
HelipoHa. /Jlex/

24

I'paguentHslii cyck. Ipobnenue mara npu rpaiu€HTHOM CITYCKE.
CroxacTH4ecKuil rpaJueHTHBIN cryck. MeTo HaucKopekiero cnycka. /JIex/

2.5

Heiiponnas cerb. OgnHocnolinas moaenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEpPTOUHEIH CJI0H, CII0H TOIBEIOOPKH, TOTHOCBA3HEIH cioi. [{eneBas
¢dynxmms. /Jlex/

2.6

Pemaromue nepesbs: 00ydenue moaenu. bubmmoteku sklearn, pandas, numpy.
Br16op napamerpos mozpenu. Kpocc-sanmnanust. [IpensapurensHas o6paboTka
naHHBIX. TPpeHUPOBOYHEIM HA0OP AaHHBIX. TeCTOBBII HAOOp TaHHBIX.

Mp/

2.7

Bubnunoteku sklearn, pandas, numpy. Bsi6op mapamerpos moxenu. Kpocc-
Basmnanust. [IpenBapurenbHas 00paboTKa 1aHHBIX. TpeHUPOBOUHBIH HAOOP
naHHBIX. TecTOBBINH HA0OP TaHHBIX.

/J1ab/

2.8

Konrnenus cimyqaiinoro neca. CiydaifHas BBIOOpKa TPEHHPOBOUYHBIX 00pas3IoB.
VYcepennenue nporHo3os. [Ipo6nema nepeodydenus. Tumbl omubok: true
negative, false positive. MeTpuku kadectBa: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /TIp/

2.9

Pacrno3zHaBaHme pyKONHUCHBIX U(P. AJITOPUTMBI CIyJaifHOTO Jeca.
OnrumaibHbIe TapaMeTpsl AepeBa u jeca. /J1ab/

2.10

HckyccTBeHHBIH HeWpoH. BXo, pyHKIUS akTUBAIMK (CUTMOHIA,
runepOoarueckuii TanreHc, SoftMax). Ilondop Becos. /Ip/

2.11

OmnpenerneHre TOHATBHOCTH TEKCTa C IOMOIIBI0 HEHPOHHBIX ceTei. bubmmoTtexn
tensorflow, Keras, Habop nanusix IMDb. /J1a6/

2.12

Bubnuoteka Keras. [ToHOCBA3HBIN U CIIQXKUBAIOLIHIA CIIOH, cloi Dropout.
Pemienue nmpobaem nepeodbyuenus. /I1p/

2.13

Knaccudukanus nzodpaxxeHuii mo HeCKOJIbKUM KiaccaM (6osee nByx). Habop
na"ubeix Fashion Mnist. /J1a6/

2.14

BHenHre NCTOYHUKY TaHHBIX Juist ananu3a. Kuggle. [ToaroToBka qaHHBIX.
Pabota ¢ nuzobpakenusmu pazuoro ¢opmara. /I1p/

2.15

PacnosnaBanue 06pa3zoB. Knaccudukarus n3obpaxeHuii KOIeK 1 codax.
bubnuoteka keras , ImageDataGenerator. JlocTHXeHUE 3aJaHHO TOYHOCTH
MOJIENY Ha BaJMJAIIMOHHOHN BBIOOpKE. /J1ab/

Pasgen 3. CamocrosiTesibHasi padoTa

3.1

Hanmcanue coOCTBEHHBIX KIIACCOB JIJIsl ONMCAHUSI HEMPOHHOH ceTh. HelipoH.
Cnoii. Cers. OOyuenne Mozenu. BeimosHenue npenckasanus. /Cp/

32

Ipenckasanue moa Mo PocTy U BeCcy ¢ MOMOIIBIO HEHPOHHOI! CETH.
BrmonHeHne npeackazanus. MUHUMHA3AIS 3HAUCHNS (PyHKIMHU TOTEPE.
OOydenue: CTOXaCTHUECKUN TpagueHTHbIH ciyck. /Cp/

33

3amauu pacro3HaBaHus 00pa3oB. Kimaccudukarus o6bexToB. TTonck
n300pakeHus o oopasiy. /Cp/

34

ANTOpUTM 00paTHOTO pacipocTpaHeHHs oUTHOKH. DYHKITNH aKTHBAIHH.
Onenka pabots cetu. /Cp/

3.5

Kommsroreproe 3penue. budbmoreka OpenCV. CermeHTanust n300pakeHuit.
JerexTnpoBanne 0ObEKTOB.
/Cp/

3.6

KommnerorepHoe 3penne. bubnmnoreka OpenCV. OTciexxuBaHue BIKYITAXCS
00BEKTOB BO BpeMeHHU. Pacrio3HaBanue muil.
/Cp/

3.7

OG6paboTKa ecTeCTBEHHOTO si3bIKa. OCHOBHBIE MOHSTHSI. TOKEHE3aHsL.
JlemmaTmzanus. /Cp/

3.8

O06paboTka ecTecTBeHHOro s3bIKa. [lapcuur 3aBucuMocTeil. PacriosnaBanue
HMMEHOBaHHBIX cymHocteil /Cp/

3.9

oaroToska k nexuusim /Cp/

3.10

IMoxaroToBka Kk jabopaTopHbIM 3aHATHIM /Cp/

16

Pa3znen 4. KoHTakTHBIE Yachl HA aTTECTAIMIO




4.1 3auér /KO/ 8 0,25

5. OHEHOYHBIE MATEPHAJIbBI

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

@DopMbl 1 BUABI TEKYLIEr0 KOHTPOJIS 10 AUCLUIUIMHE (MOJYIIIO), BUABI 3aJaHUH, KPUTEPHH HX OLCHUBAHUS,
pacrnperneneHne 6aIoB IO BUIAM TEKYIIETO KOHTPOIIS pa3padaTHIBAIOTCS IPETolaBaTeNieM AUCIUTUIHHEI C YIETOM €€ CIIeIH(UKH 1
JOBOJATCS IO CBEACHHS OOYJarOIMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IIPENOoJaBaTeNIeM JTUCLMILUTMHBI (MOIYIs), KaK IIPABHUIIO, C
ucronp3oBanreM SMOC uimH myTeM MpoBepKH MMMCBMEHHBIX PadoT, IPEeIyCMOTPEHHBIX Pad0YNMH IPOrpaMMaMHy AUCIUTUINH B
paMKax KOHTaKTHOH pabOTHI 1 CAMOCTOATENIBHOM paboThI oOydaromuxcs. st GUKCHPOBAHUS PE3yIbTATOB TEKYIIETO KOHTPOIIS
MoxeT ucnoins3oBaTtbes DMOC.

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

6.1. Pexomengyemas qureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue M3narensc On. anpec
TBO, TOJ
JI1.1 | Huxonsckuii C. H. ABTomaTtu3anys HHGOPMALIMOHHOTO MOBEACHUS U Mocksa: | https://e.lanbook.com/bq
HCKYCCTBEHHBIN MHTEIUIEKT: Y4eOHOe mocooue MUPDA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narensc Om1. aapec
TBO, T'OJI

JI2.1 | Xene3noB M. M. MeTobl ¥ TEXHOJIOTHH 00pabOTKH OOJIBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-MeTouIecKoe mocooue MocKOBCK
ui
rocyiapcT
BEHHBIN
CTpOUTEND
HBII
YHHBEPCH
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 | UndopmarnmonHas cripaBouHas cuctema Texakcnept https://tech.company-dis.ru

6.2.2.2 | UadopmanmonHas cripaBogHas cucrema "["apant" http://www.garant.ru

6.2.2.3 | baza manubIx ['ocymapcTBeHHBIX cTaHmapToB http://gostexpert.ru/

6.2.2.4 | ba3a manHbIxX «OKene3HomopokHbIe IepeBo3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCIUIIJINHBI (MO YJIA)

7.1 | VaeGHbIe ayquTOpHH UTS IIPOBEACHUS 3aHATHH JICKIMOHHOTO THIA, YKOMIUICKTOBAHHBIE CIICIIHATN3HPOBAHHOI MeOEITbIO
Y TEXHUYECKUMH CPEACTBAMH 00yUeHUS: MyIbTUMEIUITHOE 000pyI0BaHue ISl IPEIOCTaBIeHUs yaeOHOH HHOpMaIK
00JIBIIION ayANTOPUH W/WITH 3BYKOYCHIINBAIONIee 000pyn0oBaHNE (CTAIMOHAPHOE WIIH IIEPEHOCHOE).

7.2 | YueOHbIe aynuTOpHU ISl IPOBEICHHS 3aHATUI CEMMHAPCKOTO THIIA, TPYIIIIOBBIX U MHIMBU/IYaIbHBIX KOHCYIbTaLlUH,
TEKYIIEro KOHTPOJIS M IIPOMEKYTOYHOH aTTeCTalllH, YKOMIUICKTOBaHHBIC CITEIIHAIN3NPOBAHHON MeOEIbI0 1
TEXHHYECKIMHU CPEACTBAMH 00ydeHHMS: MyIbTHMEIUIHOE 000pyTOBaHUE 1/HIIH 3BYKOYCIUTUBAOIIEe 000pyAOBaHNE
(cTanoHapHOE WK IIEPEHOCHOE).

7.3 | TTomemieHuns A7st CaMOCTOATENLHON PaOOThI, OCHAIIIEHHBIE KOMITBIOTEPHOH TEXHUKOM C BOZMOKHOCTHIO TIOKITIOUEHHSI K
cerd "MHTepHeT" U 0OecreueHreM JOCTYIa B AIEKTPOHHYIO HH(POPMAaLMOHHO-00pa30BaTENbHYIO CPELy YHUBEPCHTETA.

7.4 | TlomenieHus asst XpaHeHUs ¥ MPOPUIAKTUIECKOTO OOCTYKUBaHHS yIeOHOTO 000pyIOBaHMSL.




7.5

JlabopaTopun, OCHAIICHHBIE CIEHATBHBIM Ja00PaTOPHBIM 000PYAOBaHNEM: KOMIBIOTEPHON TEXHUKOH € YCTaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3MOKHOCTBIO NOAKITIOYEHHS K ceTd "MHTepHeT" 1 0OecriedeHreM JOCTyIa B 3JICKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA




