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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 npor1o3oB. IIpobnema nepeoOydeHus. MeTpuKH KauecTBa MOJIEIH.
Tectupoanne ROC AUC. /Jlex/

23

Heiiponnsie cetu. MckyccrBennbie HelipoHsl. [lepuentpon. OGyuenue
HelipoHa. /JIex/

2.4

I'panuentHsiii ciryck. JIpoOieHue mara mpy rpaldeHTHOM CITyCKe.
CroxacTH4ecKHi TpaAUeHTHBIH CITyck. MeToa Hauckopeimero ciycka. /JIex/

2.5

Heiiponnas cets. OgHocmnoiinas Mozensb. CBepToOUHbIe HEHPOHHBIE CETH.
CBEPTOUHBIH CITOM, CJIOW OBBIOOPKH, MOJHOCBA3HBIN cioi. [leneBas
¢ysaxkmus. /Jlex/

2.6

Pemarormue nepesbs: o0ydenne moaenu. bubnmoreku sklearn, pandas, numpy.
Br16op napamerpoB monenu. Kpocc-sanunanus. [IpenBapurensHas oopaboTka
JMaHHbIX. TpeHUPOBOYHBIN HAOOP JaHHBIX. TeCTOBBIN HAOOP MaHHBIX.

Mp/

2.7

bubmmoteku sklearn, pandas, numpy. Ber6op mapamerpos momenu. Kpocc-
Banupanus. [Ipeasapurensaas o6paboTka faHHBIX. TpeHHPOBOUHEIH HAOOP
JMaHHbIX. TeCTOBBIN HAOOP MTaHHBIX.

/J1ab/

2.8

Konmermus ciryqaiinoro sieca. CiydaiiHas BRIOOpKa TPEHUPOBOYHBIX 00pa3IioB.
Ycpennenue nporao3oB. [Ipobnema nepeoOydenus. Tumnsl ommboK: true
negative, false positive. Metpuku kadecta: Precision, Recall, F1 score.
Tecruposarne ROC AUC. /TIp/

2.9

Pacmo3zHaBaHme pyKOIMCHBIX TH(GP. ANTOPUTMEBI CIy4aiiHOTO Jieca.
OnrumManbHBIC TapaMeTps Aepesa u aeca. /J1ad/

2.10

HckyccTBeHHBIH HelpoH. Bxoa, GpyHKIMS akTHBanuu (CHTMOKAA,
runepooarueckuii Tanrenc, SoftMax). IToadop Becos. /TIp/

2.11

OmnpezesieHre TOHaIBHOCTH TEKCTA C TOMOIIBIO HEMPOHHBIX ceTeil. Bubimmorexku
tensorflow, Keras, Habop manusrx IMDb. /J1a6/

2.12

bubmmoteka Keras. [ToTHOCBSI3HBIN U CTIIQXKUBAIOIIUI CIIOH, ciioit Dropout.
Pemenne npo6nem nepeodyuenus. /Ip/

2.13

Knaccuduxanus nzo0pakeHni o HeCKOIbKUM KitaccaM (Oornee aByx). HaGop
nanHbIx Fashion Mnist. /J1a6/

2.14

BHelHie HCTOYHUKH TaHHBIX uis aHaiu3a. Kuggle. [ToaroToBka AaHHBIX.
Pabora ¢ uzobpaxxerusmu pazxHoro ¢popmara. /IIp/

2.15

PacnioznaBanme 06pa3oB. Kiraccnguxanms n3o0pakeHHit KOIIeK U cobax.
bubnuoreka keras , ImageDataGenerator. JlocTikeHue 3aJaHHOH TOYHOCTH
MOJICNIY Ha BaJMIAIlMOHHOMN BhIOOpKE. /JIab/

Pazgen 3. CamocTosiTesqibHas padoTa

3.1

Hammcanue coOCTBEHHBIX KIIACCOB ISl OTIMCaHUsI HeWpOHHOU ceT. HeiipoH.
Cunoit. Cets. OOyuenne Monenu. Beinonnenune npenckasanus. /Cp/

32

Ipenckazanue moJia Mo poCTy U BeCy € MIOMOIIBIO HEHPOHHOH CETH.
BrmmonHeHue npenckazanusa. MUHAMH3AIS 3HaYeHNS (QYHKIINU [TOTEPk.
OOyueHne: CTOXaCTHYECKUH rpafueHTHBIN ciryck. /Cp/

33

3amaun pacnosHaBaHUS 00pa3oB. Kiaccudukarus o6bextoB. [Touck
n3o0paxeHus mo oodpasimy. /Cp/

34

CBéprounsble HelipoHHBIe ceTh. CIIOM CBEpTKH, MyTMHIOBBIH cioii. /Cp/

3.5

ANTOpUTM 00paTHOTO pacipocTpaHeHHs onTHOKH. DyHKINN aKTHBAIIIH.
Onenka pabots cetu. /Cp/

3.6

KommnbrorepHoe 3penne. bubmnoreka OpenCV. CermeHTtanus n300pakeHuH.
JerexTnpoBaHne 0OBEKTOB.
/Cp/

3.7

KommnerorepHoe 3penne. bubnmnoreka OpenCV. OTchexnBaHne TBIKYIIAXCS
00BEKTOB BO BpeMeHHU. Pacrio3HaBaHue U,

/Cp/




3.8 O06paboTKa eCTECTBEHHOTO A3bIKa B 3a/jauaxX HH(pOPMAMOHHOTO Houcka /Cp/ 4 4 IIpoiiTu myHKT

4 xypca
3.9 O0paboTKa ecTeCTBEHHOTO s3bIka. OCHOBHBIC MOHATHUS. TOKEeHE3aIHs. 4 4 b
JlemmaTmzanus. /Cp/
3.10 O06paboTka ecTecTBEHHOTO s3bIKa. [lapcHHT 3aBHCcHMOCTeH. PacniosnaBanue 4 4
MMEHOBaHHBIX cylHocTel /Cp/
3.11 Ioaroroeka k nexiwmsm /Cp/ 4 8
3.12 IToaroToBka k JabopaTopHbIM 3aHATHSIM /Cp/ 4 16

Paznen 4. KoHTaKkTHBIE YaChl HA aTTeCTaluIo

4.1 Dx3amed /KD/ 4 2,35

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl JUlsl IPOBEICHNUS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMMe TUCHHUIUIHHBL.

@DOpMBI ¥ BHIBI TEKYIIETO KOHTPOJIA IO AUCHUILINHE (MOMIYIIO), BHIBI 3aJaHUH, KPUTEPUH X OI[CHUBAHUS,
pacnpezenenue 6auioB 10 BHJaM TEKYIIEro KOHTPOJIs pa3padaThIBatoTCs MPero/aBaTeneM AUCHHUIUIMHBL C YIeTOM ee ClelU(UKU 1
JOBOZATCS JI0 CBEJICHHS 00yJaroXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS IPENoAaBaTeNeM MUCIUILINHEI (MOAYIIA), KaK IMpPaBHIIo, C
ucnonb3oBanreM DMOC mim myTeM MpoBepKH MUCHMEHHBIX PadoT, IPeTyCMOTPEHHBIX PaOOYNMH IIPOTPaMMaMH JUCIHUILUINH B
paMKax KOHTaKTHOI paboThl M CaMOCTOSATENbHOH paboThl oOydarommxcs. st GpukcnpoBaHus pe3ynbTaToB TEKYLIEro KOHTPOJIS
MoeT ucnoinbsoBaTtbes DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iutTeparypa

6.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narensc On. agpec
TBO, TOJ
JI1.1 | Huxonbckwmii C. H. ABTOMaTH3aIMsI HHPOPMAIIMOHHOTO MOBEICHUS U Mocksa: {//e.lanbook.com/book/16
HCKYCCTBEHHBII HHTEIUIEKT: YueOHoe mocobue MUPDA,
2020

6.1.2. JlonotHUTEIBLHAS JINTEPATypa

ABTODBI, COCTaBUTEIN 3arnaBue W3znmarensc On1. azmpec
TBO, TOJI

JI2.1 |Xene3nos M. M. MeTob! B TEXHOJIOTUH 00paOOTKH OONBIINX JAHHBIX: MockBa:  pok.com/book/145102%c4
y4e0HO-METOIMUECKOe TT0Co0He MocKoBCK
ui
rocyaapct
BEHHBIN
CTPOMTEITH
HBIH
YHHBEPCH
TeT, 2020

6.2 UHdopMannoHHbIe TEXHOJOTHH, HCIOJIb3yeMble TPH OCYIIEeCTBJIeHUH 00Pa30BaTeIbHOTO MPoIecca Mo TUCHHILINHE
(Moay.110)

6.2.1 IlepeyeHb JNIEH3HOHHOIO H CBOGOHO PACTIPOCTPAHIEMOr0 MPOrPaMMHOI0 ofecreyeHust

6.2.1.1 | Python

6.2.2 Ilepeyenn npodeccCHOHAIBHBIX 023 JAHHBIX U UHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmarnmonHas cripaBouHas cucteMa TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UndopmarmonHas crpaBounas cucrema "T'apant” http://www.garant.ru

6.2.2.3 | baza nannbix ['ocygapcTBeHHBIX cTaHIapTOB http://gostexpert.ru/

6.2.2.4 | baza nanubIxX «KenesHogopoxkHbIe IepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUME JUCIUITIJINHBI (MO YJISA)




7.1

VYueOHbIe ayTUTOPUH AT MPOBEACHUS 3aHATHH JIEKIIHOHHOTO TUIIA, YKOMIIEKTOBAHHBIE CTICIIMAIN3UPOBAHHOI MeOEIbI0
1 TEXHUYECKUMH CPEJCTBAMH 00yUEeHUS: MyJAbTUMENUITHOE 000pyIOBaHUE IJIsl IPEIOCTaBIeHHUs yieOHOH nHpOopMaIu
0O0IIBIIION ayANTOPUH W/WITH 3BYKOYCHIIMBaroIee 000pynoBaHue (CTAHOHAPHOE WITH IEPEHOCHOE).

7.2

VYueOHbIe ayJUTOPUH JUTS IPOBEACHNUS 3aHATHH CEMUHAPCKOTO TUIIA, IPYIIIOBBIX ¥ MHIMBHYaJIbHBIX KOHCY/IbTAIUH,
TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOH aTTEeCTaIllH, YKOMIUIEKTOBAaHHBIC CIICIHAII3HPOBAaHHON MeOeNbIo 1
TEeXHHYECKUMH CPEACTBAMU 0Oy4eHHs: MyIbTHMEANITHOE 000pyA0BaHNE U/HIIH 3BYKOYCHIMBAoIee 000py0BaHIe
(cranoHapHOE WK IIEPEHOCHOE).

7.3

[MomereHus 1 CaMOCTOSTENLHON paObOTHI, OCHALIEHHBIE KOMITBIOTEPHOM TEXHHUKOW C BO3MOYKHOCTBIO TIOAKITIOUEHHS K
cetu "MHTEepHET" M 0OECIIeYeHHEM JOCTYNA B AJICKTPOHHYIO HHPOPMaIlMOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCHTETA.

7.4

[Tomerenus 11 XpaHeHUs! 1 TPOPUIAKTHIECKOTO OOCTY>KUBaHHS y4eOHOTO 000pyIOBaHMUSL.

7.5

JlabopaTopuu, OCHAIICHHBIC CIEHATbHBIM Ja00PaTOPHBIM 000PYIOBaHUEM: KOMIIBIOTEPHOH TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Takke ¢ BO3MOKHOCTBIO NOAKITIOYCHUS K ceTH "VHTepHeT" U 00eclieYeHueM TOCTYIIa B SIICKTPOHHYIO
nHGOPMAMOHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA




