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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.B.07.01

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

[IK-3 CnocobeH pa3pabaTsiBaTh Tpaduueckuil qu3aitH nHTepderica, IPOSKTUPOBATH OJIb30BATENBCKUE HHTEP(HEHCH IO TOTOBOMY
o0pa3sily win KoHLEeNuuu uurepgeiica

[1K-3.3 Vcnoms3yeT METOIbI ICKYCCTBEHHOTO MHTEIUIEKTA (MAIIMHHOTO O0Y4IEHHs) M aHaIHM3a OOJBIINX JaHHBIX JJIS PEIICHHS
NPHUKIaJHBIX 3a/1a4

40.011. podeccuonanbusbiii crangapt "CIIEUAJINCT IO HAYYHO-UCCIEJOBATEJBCKUM U ONIBITHO-
KOHCTPYKTOPCKHUM PABPABOTKAM", yrBep:kAéHHbIIi MpuKa3oM MHHUCTEPCTBA TPYAA U COUMAIbLHOI 3a1lMThI
Poccuiicko @eaepauuu ot 4 mapta 2014 r. N 1211 (3apeructpupoBan MunucrepcrBoM roctuiiun Poccuiickoii @enepannu
21 mapra 2014 r., perucrpannonnsliii N 31692)

[1K-3. A. IIpoBeseHne HayIHO-UCCIEAOBATEIBCKUX U ONBITHO-KOHCTPYKTOPCKHX Pa3pabOTOK IO OTAETBHBIM pa3/ieliaM TEMBI
A/01.5 OcymiecTBieHne NpoBeaeHus padoT Mo 00paboTKe U aHATU3y HAyIHO-TEXHUUECKONH HH()OPMAIIH U PE3yIIbTaTOB
HCCJIEJOBaHUM

B pe3yabTaTe 0cBOCHHMS TUCHUILIUHBI (MOAYJISA) 00Y4AIOLIHIICH T0KEH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE METO/IbI MAILIMHHOTO 00Y4YEHHMs; KJIACCU(HKALINIO 3aJa4 MALlIMHHOTO 00Y4EeHHs; METPUKH KauecTBa MOJIENIH;
¢byHKIME U MeToIe OnbnoTeku Pandas: query, tail, sample, head; MmeTons! GprnbTpayu 1 arperaniuyl JTaHHBIX; TIPA3HAKA
nepeoOyIeHHOCTH MOJIeIH; MeTo bl OnbmmoTek sklearn, seaborn, matplotlib u numpy.

3.2 | YmerTs:

3.2.1 [ arperupoBaTh qaHHBIE cpencTBaMu Python; BEITONHATE GHIBTPAIMIO JAaHHBIX cpencTBamMu Python; HacTpanBath Bec
HEWpOHHA; BEIOMPATH THIT KJIACCH(PHUKATOPA B 3aBUCHMOCTH OT IIOCTaBJICHHON 3a/1a4l; BU3yalN3HPOBATh JaHHEIC
cpeactBamu 6ubmnoTek pandas, seaborn, matplotlib;

3.2.2 | BBIMOJTHATH MHOTOKJIACCOBYIO KiIaccu(UKaIuio MeTogaMu Oubnnorexu sklearn;

3.2.3 | cTpouUTh ACPEBBS PEUICHUN U BBIIIOJIHATD M0 HUM MPEJICKa3aHue.

3.3 | Bragers:

3.3.1 | mocTpoeHus nepeBa pelieHni;

3.3.2 | peanm3zanuu aaroputMa ciydaitaoro neca (Random forest);

3.3.3 | HarucaHusl HEHPOHHBIX CETE;

3.3.4 | oOyueHHs MOJIEITH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITUHBI (MO YJIA)

Kon HaunmenoBaHue pa3iesioB U TeM /BU/ 3aHATHS/ Cemectp | YacoB | IIpumeuanue

3aHATHS / Kvpe

Paszpen 1. BBeieHUe HCKYCCTBEHHbII HHTEJIEKT

1.1 HUckyccrBennslii unTennekt. OcunoBHble nouatus M. MammnHoe o0yueHue. 4 2
I'nybokoe oOyuenne. O0ydeHUe ¢ yauTeneM u 6e3 yaurens. /JIex/
1.2 JlanHbie, Mozieib, 00pabOTKa JaHHBIX. METOI0JIOTUYECKUE IPUHITUITHI aHATA3BI 4 2

naHHBIX. [{enn, 3Tansl, METOIBI M TEXHUKH.
OunbTpanys rpyniupoBKa 1 arperauus J1aHHbix. /Jlex/

1.3 Buzyanusanus nanubix. Busyanusanus nanaeix B Phyton. Busyanusanus B 4 2
Pandas. bubnuoteku Seaborn u Matplotlib. /JIex/

1.4 ANTOPUTMBI M CTPYKTYPHI TaHHBIX. brnbanoreka Pandas: cTpyKkTyps! TaHHBIX: 4 2
Series u DataFrame. PaGora ¢ csv.
Mp/

1.5 Ounprpanys naHHbeix. bubnuoreka Pandas. BeiBog cTpok u kKoioHOK. MeTozpl 4 2
query, tail, sample, head. O6beauneHune MetonoB. /TIp/

1.6 OunbTparnys qaHHbX. buonmoreka Pandas. BeiBoj cTpok 1 KOTOHOK. MeToibI 4 2
query, tail, sample, head. O6bequHeHHE MeTO10B. /J1ab/

1.7 Arperanus nansbix B Pandas: count, sum, max, min, mean, median. Metonsr 4 2
groupby u aggregate. O0benunenue Mmeronos. /IIp/

1.8 Arperanus naHubix B Pandas: count, sum, max, min, mean, median. Meto s 4 2

groupby u aggregate. O0bpeanHEeHNE MeTONOB. /JIab/




1.9

Busyanuzauus nanusix B Phyton. Meroas! Buzyanusanuu B Pandas. bubnuorexkn
Seaborn u Matplotlib. I'paduku, TemoBbie KapThl, JHarpaMMbl paCCEHBAHUS.
AHaNM3 U HHTEPIIPETAIs Pe3yIbTaTOB BU3yannu3anuu. /J1ad/

Pazgen 2. Metoabl MAalIMHHOIO 00y4eHHUs

2.1

Pemarormue nepeBbsi: ocHOBHBIE MOHATHA. Kiaccugukanus. JlepeBbs pelieHuii.
OcHoBHBIE TapaMeTpHI AepeBa. JlepeBo pelleHnit B 3aqaun perpeccud. Merof
Ommkanmmx coceneit. /JIex/

2.2

Konmermus ciryqaiinoro seca. CiydaiiHas BRIOOpKa TPEHHPOBOYHBIX 00pa3IioB.
Ycpennenue nporHo3os. IIpobnema nepeobydenus. /Jlex/

23

Mertpuku kauectBa MoAenan. Marpuua oubok. ToyHOCTb, TOJTHOTA, F1-Mepa.
OyHKIUA TOTEPh. /JIek/

24

Heiiponnsie cetu. MckyccrBennbie HeiipoHsl. [lepuentpon. O0yueHue
HelipoHa. /JIex/

2.5

I'paguentHsIi cyck. [{poOiieHue mara py TpaAneHTHOM CITyCKe.
CroxacTrdeckuil rpalMeHTHBIN cycK. MeTo ] Hauckopeiimiero cirycka. /Jlex/

2.6

Hetiponnas cerb. OgHocnoliHas moaenb. CBepTOUHbIC HEHPOHHBIC CETH.
CBEPTOYHBIH CIIOH, CIIOH ITOIBEIOOPKH, ITOTHOCBS3HEIH cinoif. [lemenas
¢ysaxkmus. /Jlex/

2.7

Pemaromue nepesbs: o0ydenne moaenu. bubnamnorexu sklearn, pandas, numpy.
Br16op napamerpoB monenu. Kpocc-sanunanus. [IpenBapurensHas oopaboTka
JaHHEIX. TpeHnpoBoYHBIH HAOOP AaHHBIX. TecTOBEINH HAOOP AAHHBIX.

Mp/

2.8

Bubmmotexn sklearn, pandas, numpy. Bei6op mapamerpos moxenu. Kpocc-
Banunanyst. [IpeaBapurensHas 00paboTka gaHHBIX. TpeHUPOBOUHBINA HAOOp
JaHHbBIX. TecTOBBINH HAOOP MaHHBIX.

/J1ab/

2.9

Konmernmus cirywaiinoro seca. CaydaiiHast BRIOOpKa TPEHHPOBOYHBIX 00pa3IioB.
Ycpennenue npor1o3oB. IIpobnema nepeoOydenus. Tumst omubok: true
negative, false positive. Metpuku kadecta: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /TIp/

2.10

Pacnio3naBaHue pyKOMTUCHBIX IHGP. AJNTOPUTMEBI CIy4aifHOTO Jieca.
OnrumanbHbIe TapaMeTpsl AepeBa u neca. /JIa6/

2.11

HckyccTBeHHbIH HelipoH. Bxon, pyHKLUS akTUBaLUH (CUTMOU/A,
runepooarueckuii Tanrenc, SoftMax). IToxdop Becos. /T1p/

2.12

OmnpeiesieHre TOHaJBHOCTH TEKCTA C TOMOIIBIO HEMPOHHBIX ceTeil. Bubimmorexku
tensorflow, Keras, Habop manaeix IMDb. /J1a6/

2.13

bubmuoteka Keras. [ToTHOCBSI3HBIN U CTIIAXKUBAIOMIUI CII0H, ciioit Dropout.
Pemenue npobnem nepeodyuenust. /I1p/

2.14

Knaccuduxarnus nzo0pakeHuit o HeCKOJIbKUM kiiaccaM (6onee aByx). HaGop
naaHbIX Fashion Mnist. /J1a6/

2.15

Hammcanue coOCTBEHHBIX KJIACCOB TS OTIMCAHUS HeUpOHHOU ceTH. HelpoH.
Crnoit. Cers. OOyuenne monenu. Brrmonnenne npenckasanus. /T1p/

2.16

IIpencka3anue mosa o pocTy ¥ Becy ¢ IOMOILbIO HEHPOHHOM CETH.
BrinonHeHue npeackazanus. MUHAMH3ALUS 3HAUYCHUS (PYHKIIMU TOTEPb.
OOy4eHue: CTOXaCTHUCCKHI TPaIUCHTHBIN cITyck. /J1a6/

2.17

BHenrHre ncTouHUKH TaHHEIX Ui aHanu3a. Kuggle. [TonroroBka naHHBIX.
Pabota ¢ nzobpaxxennsmu pazHoro (opmara. /I1p/

2.18

PacnosznaBanue o6pa3oB. Kiaccuguxanus n3o0paxeHHit KoIIek U codax.
bubnuoteka keras , ImageDataGenerator. JIocTHXeHHE 33 JTaHHON TOYHOCTH
MOJICNIY Ha BaJMJAIIMOHHOMN BhIOOpKE. /JIab/

Pa3gen 3. CamocTosiTesibHas padoTa

3.1

3amaun pacnosHaBaHus 00pa3oB. Knaccudukarus o6bextoB. [Touck
n300pakeHus mo oopasity. /Cp/

32

CBépTounbie HelipoHHbIe ceTh. CIIOM CBEPTKH, MYTMHIOBBIH cioit. /Cp/

33

ANTOpUTM 00paTHOTO pachpocTpaHeHHs onrHOKH. DyHKINN aKTHBAIIH.
Onenka pabotsi cetu. /Cp/

34

Kowmneroreproe 3penue. bubnmuorexka OpenCV. CermenTarius n300pakeHUi.
JlerekTupoBaHUE OOBEKTOB.
/Cp/




3.5 Kommsroreproe 3penne. bubmorexa OpenCV. OTciaexuBaHNue BIKYIIAXCS 4 6
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue U1,

/Cp/
3.6 O06paboTKa eCTECTBEHHOTO S3bIKA B 3a/1a4axX HH(GOPMAIMOHHOTO TIoucka /Cp/ 4 4 IIpoiiTu myHKT
4 xypca
3.7 O06paboTKa ecTecTBEeHHOTO s13b1ka. OCHOBHBIE MOHATHUS. TOKEeHE3aIHs. 4 4
Jlemmatmsanus. /Cp/
3.8 O0paboTKa ecTeCTBEHHOTO s3bIKa. [TapcHHT 3aBUCcUMOCTel. Pacro3naBanue 4 4
MMEHOBaHHBIX cymHocTel /Cp/
3.9 Moaroroka k aexuusim /Cp/ 4 9
3.10 IToaroToBka k JabopaTopHbIM 3aHATHIM /Cp/ 4 18

Pasznen 4. KoHTaKkTHBIE Yachl HA ATTECTAIMIO

4.1 Dx3amen /KD/ 4 2,35

5. OHEHOYHBIE MATEPHAJIbI

OneHoYHbIe MaTepUaNbl U POBEICHUST IPOMEXYTOUHON aTTeCTAllMK OOYJaIOMIMXCsl MPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMme AUCHUILTHHBL

®DopMBI U BUIIBI TEKYIIETO KOHTPOJIS IO AUCIHMIUIMHE (MOIYIII0), BUABI 3aJJaHUN, KPUTCPHH UX OLICHUBAHUS,
pacrpenenenre 0aIoB MO BUAAM TEKYIIEro KOHTPOJISI pa3padaThIBAIOTCS MPENoJaBaTeieM JUCIUILIHHBL C YIETOM e CeNn(UKU ’
JIOBOZSITCS 10 CBEICHUSI 00yJaromuXxcsl Ha MEPBOM YIeOHOM 3aHATHH.

Texylnuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS MPENoaBaTe/ieM IUCIIUILTHHBI (MOIYIIS), KaK MPaBHIIO, C
ucnonb3oBanrueM SMOC wuiu myTeM IPOBEPKU MUCHbMEHHBIX PaboT, MPETyCMOTPEHHBIX pa0OYHMH MPOTpaMMaMH JHUCIUILINH B
paMKax KOHTaKTHOH PabOThI M CAMOCTOSITENBHOM paboThl 0Oydaromuxcs. s GuKkcHpoBaHus pe3ynbTaTOB TEKYIIETO KOHTPOJIS
MOJKeT ucnonb3oBatbes DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIHHEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi quTeparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue Wznatensc 5. agpec
TBO, TOJ1
JI1.1 | Huxonsckuii C. H. ABTomaTtu3anys HHPOPMALIMOHHOTO MOBEACHUS U Mocksa: }//e.lanbook.com/book/16
WCKYCCTBCHHBIN MHTEIJIEKT: YueOHOe mocodue MUPDA,
2020

6.1.2. JlonoTHUTeILHAS JINTEPATypa

ABTOpBI, COCTaBUTENHU 3armaBue W3parensc On. agpec
TBO, I'0JI

JI2.1 [XenesnoB M. M. MeTozp!I ¥ TEXHOJIOTHH 00paOOTKH OOJIBIINX JTAHHBIX: MockBa:  pok.com/book/1451027c4
y4e0HO-METOUIeCKOoe TocoOue MocKOBCK
ui
rocynapct
BEHHBIN
CTpOUTEND
HBIH
YHHUBEPCH
tet, 2020

6.2 NudopMannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble NMPH OCYLIECTBIeHUH 00pa30BaTeIbHOIO MPoLecca Mo JUCHUILINHE
(Moay.Ji0)

6.2.1 TlepeyeHb JMIIEH3UOHHOIO M CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0eceYeHnsl

6.2.1.1 [ Python

6.2.2 TlepeyeHb nMpoeccHOHAIBHBIX 023 TaHHBIX 1 HHGOPMALMOHHBIX CIPABOYHBIX CUCTEM

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

6.2.2.2 | UncdopmanmonHas crpaBouHas cucrema "'apant" http://www.garant.ru

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

6.2.2.4 | baza nanubIX «Kene3HoA0pOXKHBIC IepeBO3Km» https://cargo-report.info/

6.2.2.5




7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJINHBI (MO YJISA)

7.1

VYueOHbIe ayTUTOPUH AT IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, YKOMIICKTOBAHHBIE CTICIIMAIN3NPOBAHHON MeOeIbI0
U TEXHUYECKUMH CPEJCTBAMHU 00YUEeHUS: MyJAbTUMENUITHOE 000pyIOBaHUE IJIsl IPENOCTaBIeHUs yIeOHOH nHpOopMaIu
0O0JIBIIION ayANTOPUH W/WITH 3BYKOYCHIIMBaoIee 000pynoBaHue (CTAHOHAPHOE WK IEPEHOCHOE).

7.2

VYueOHbIC ayJUTOPUH JUTS IPOBEACHNUS 3aHATHH CEMUHAPCKOTO TUIIA, IPYIIIOBBIX ¥ MHINBHIYAJIBHBIX KOHCY/IBTAIUH,
TEKYIIETO KOHTPOJISA M IPOMEKYTOUHOH aTTEeCTaIlH, YKOMIUIEKTOBAHHBIC CIICIHATI3HPOBAaHHON MeOEeNbI0 U
TEeXHHYECKUMH CPEACTBAMHU 00y4IeHHsI: MyIbTHMEANITHOE 000pyA0BaHNE H/HIIH 3BYKOYCHIMBAoIIee 000py10BaHIEe
(cTanoHapHOE WK IIEPEHOCHOE).

73

[MomemeHust I CaMOCTOSATENLHON pabOTHI, OCHALIIEHHBIE KOMITBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO TIOAKITIOUYEHHS K
cetu "UHTepHET" M 0OecneyeHneM JOCTYIa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHUTETA.

7.4

[Momerenus g XpaHeHUs! ¥ TPOPUIAKTUIECKOTO OOCTY>KUBaHHS yIeOHOTO 000pyIOBaHMUSL.

7.5

Jlaboparopun, OCHAIICHHBIC CIIEHATBHBIM Ta00PATOPHBIM 000PYAOBaHNEM: KOMIITBIOTEPHOH TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Takke ¢ BO3MOXKHOCTBIO HOAKITIOYCHUS K ceTr "VHTepHeT" U 00eclieyeHUEeM IOCTYIIA B JJICKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO CPely YHUBEPCUTETA




