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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO o6yqu1/1;I, IMOJTY4€HUE HAaBBIKOB ITPOTPAMMHUPOBAHUA
aJITOPUTMOB B obmactu HCKYCCTBEHHOI'O MHTCJIJICKTA U aHaJIM3a IMOJYYEHHBIX PE3YJIILTATOB.

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

Hukn (paznmen) OIT: | 51.0.09.01

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

(MOIY.JIsT)

OIIK-5 CiocobeH mpuMeHSTh HHCTPYMEHTapHi (hopMann3auy HaydHO-TEXHIYECKUX 3a/1a4, HCIIOJIb30BATh IPUKIATHOE
HpOorpaMMHOE 00ecIIeueH e Ul MOJIETMPOBAHUS U IIPOEKTUPOBAHHMS CHCTEM U IIPOLIECCOB

OIIK-5.4 Mcnonb3yeT METOABI NCKYCCTBEHHOTO MHTEIUIEKTa (MAIIMHHOTO OOYIeHNs) M aHAJIM3a OOJIBINNX JAHHBIX IS PEIICHUS
NPHUKIaJHBIX 3a/1a4

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

31

3HaThb:

3.1.1

OCHOBHBIE METOJIBI MAIITMHHOTO 00YdeHN; KIIaCCH(UKAIIMIO 33129 MAIIMHHOTO 00yYeHHs; METPHKH Ka4ecTBa MOJIEIIH;
¢ysakun 1 Mero sl Oubmmoreku Pandas: query, tail, sample, head; meToas! GpunbTpamu u arperanuyl JAHHBIX; TPH3HAKU
nepeoOyIeHHOCTH MOJIeH; MeToAbI onbmuoTek sklearn, seaborn, matplotlib u numpy.

3.2

YMmeThb:

3.2.1

arperupoBaTh AaHHBIC cpeacTBamu Python; BeimomHATE GritbTpaliuio qaHHbIX cpeacTBamu Python; HacTpauBats Bec
HEeHpOHHA; BEIOMPATh THI KIacCU(PUKATOPA B 3aBUHCHMOCTHU OT TIOCTABJICHHOU 33/[a4H; BU3yaIn3HPOBAThH JaHHbIE
cpeactBamu 6nbIHoTeK pandas, seaborn, matplotlib;

3.2.2 | BBIIOJIHATH MHOTOKJIACCOBYIO KJIACCH(HUKAIIUIO METOAaMH OnOmoTeku sklearn;
3.2.3 | cTpOUTH AepeBbs PEIICHUI U BBIIOJIHATE 10 HUM MPeACKa3aHue.
3.3 | Baagerts:
3.3.1 | mocTpoeHwus iepeBa penieHui;
3.3.2 | peanu3anuu anropuT™a caydaitHoro aeca (Random forest);
3.3.3 | HanucaHUs HEWPOHHBIX CETEH;
3.3.4 | oOyueHHss MOJENH.
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumeHoBaHue pa3eioB M TeM /BH] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kype
Pazgen 1. OcHOBBI aHAIN32 JAHHBIX
1.1 OcHOBHBIE TIOHATHUS aHANK3a JAHHBIX. MICKycCTBEHHBIN MHTEIUIEKT. MalnHHOe 3 2
obyuenue. ['mybokoe oOyuenne. O0ydeHue ¢ yaureneM u 6e3 yaurens. /Jlex/
1.2 JanHble, Mozenb, 00paboTKa JaHHBIX. MeTOJ0I0THYeCKHe IPUHIUIIBI AHATU3BI 3 2
naHHbIX. L{enu, aTanbl, METOIBI M TEXHUKH.
OunbTparys TpyNIupoBKa U arperanus TaHHbiX. /JIex/
1.3 Buzyanusanns nanasix. Busyanmmsanus nanasix B Phyton. Busyanmsanus B 3 2
Pandas. bubnuotexku Seaborn u Matplotlib. /JIex/
1.4 ANTOPUTMBI U CTPYKTYpHI AaHHBIX. bubmnoreka Pandas: CTpykTyps! HaHHBIX: 3 2
Series u DataFrame. Pabota ¢ csv.
Mp/
1.5 Ounprparms naHHEIX. brudanoreka Pandas. Beros cTpok 1 komoHOK. MeTop 3 2
query, tail, sample, head. O6beaunenne meronos. /TIp/
1.6 OunbTpanus qanHeix. bubnmoreka Pandas. BeiBog cTpok 1 KomoHOK. MeTo bl 3 2
query, tail, sample, head. O6beauHeHE METOI0B. /J1ab/
1.7 Arperanus naHabix B Pandas: count, sum, max, min, mean, median. Meto s 3 2
groupby u aggregate. O0benunenue meronos. /IIp/
1.8 Arperanus manabIX B Pandas: count, sum, max, min, mean, median. Meto s 3 2
groupby u aggregate. O0bennHeHne MeTon0B. /JIab/
1.9 Busyanuzauus nanusix B Phyton. Meroas! Buzyanuzanuu B Pandas. bubnuorexu 3 2
Seaborn u Matplotlib. I'paduku, TemoBbie KapThl, JHarpaMMbl paCCCHBAHUS.
AHaNM3 U HHTepIpETAIUs Pe3ybTaTOB BU3yanu3armd. /J1ad/
Pasgen 2. Meroabl MAIMHHOTO 00y4eHHs
2.1 Permrarorye mepeBbsi: oCHOBHBIE MOoHATHA. Kiaccudukarus. JlepeBbst peleHui. 3 2
OcHOBHBIE ITapaMeTpHI AepeBa. JepeBo penreHnit B 3aqaun perpeccun. Meron
Ommkaimmx coceneit. /JIex/




2.2

Konnenus cimyqaiinoro neca. CiydaiiHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IoB.

VYcpennenue nporHo3oB. [Ipobnema nepeoOydeHus. MeTpuKy KauecTBa MOJICIH.

Tectuposarne ROC AUC. /Jlex/

23

Heiiponnsie cetu. VckyccTBeHHbIe HeHpoHbI. [leprientpon. O0ydenne
HelipoHa. /Jlex/

24

I'papuentHsiii ciyck. Jpo6ienue mara mpyu rpaIdeHTHOM CITyCKe.
CroxacTH4ecKuil rpaMeHTHBIN CIycK. MeTo 1 Hauckopeiiero crycka. /JIex/

2.5

Heiiponnas cerb. OgnHocnolinas moaenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEpPTOUHEIH CJI0H, CII0H TOIBEIOOPKH, ITOTHOCBA3HEIH cinoif. [lenenas
bynkuus. /Jlex/

2.6

Pemarormue nepesbsi: o0ydenue moaenu. bubnamnotexu sklearn, pandas, numpy.
Be16op napamerpos moznenu. Kpocc-sanmnanust. [IpensapurensHas o6padoTka
naHHBIX. TPpeHUPOBOYHEIM HA0OP AaHHBIX. TeCTOBBII HAOOp TaHHBIX.

Mp/

2.7

Bubnunoteku sklearn, pandas, numpy. Bei6op mapamerpos moxenu. Kpocc-
Basnanust. [IpenBapurenbHas 00paboTka faHHBIX. TpeHHPOBOUHBIH HAOOP
naHHBIX. TecTOBBINH HA0OP TaHHBIX.

/J1a6/

2.8

Konrnenus cimyqaiinoro neca. CiydaifHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IioB.
VYcepennenue nporHo3os. [Ipo6nema nepeodydenus. Tumbl omubok: true
negative, false positive. Metpuku kadecta: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /TIp/

2.9

Pacrno3zHaBaHme pyKOMHUCHBIX TH(P. ANTOPUTMBI CIy4alHOTO Jeca.
OnrumasbHbIe TApaMeTphI AepeBa u jeca. /J1ab/

2.10

HckyccTBeHHBIH HelipoH. Bxoa, GyHKIMS akTHBalUK (CUTMOU/IA,
runepOoardeckuii Tanrenc, SoftMax). IToxdop Becos. /Ip/

2.11

OmnpenerneHre TOHATBHOCTH TEKCTA C TOMOIIBIO HEHPOHHBIX ceTeil. bubmmorexn
tensorflow, Keras, Habop nanusix IMDb. /J1a6/

2.12

Bubnuoteka Keras. [ToMHOCBSI3HBIN 1 CTIIaXKUBAIOIIUI ci10H, cioit Dropout.
Pemienue nmpobaem nepeodbyuenus. /I1p/

2.13

Knaccudukarus n3o0paxeHni Mo HeCKoJIbKUM KitaccaM (bosiee aByx). Habop
na"ubeix Fashion Mnist. /J1a6/

2.14

Bremane ncTouHUKY JaHHBIX T aHanmu3a. Kuggle. [ToarotoBka maHHBIX.
Pabota ¢ nuzobpakenusmu pazuoro ¢opmara. /I1p/

2.15

PacnosnaBanue 06pa3zoB. Kiaccudukanus n3o0pakeHuii KoImeK 1 codax.
bubnuoteka keras , ImageDataGenerator. JIocTHXEeHHE 33 JaHHON TOYHOCTH
MOJIENY Ha BaJMJAIIMOHHOHN BEIOOpKE. /JIab/

Pasgen 3. CamocTosiTesibHasi padoTa

3.1

Auroput™ 006paTHOTO pacnpoctpaHeHus oumOku. OYHKIUK aKTHBAIHH.
Ornenka pabotsr cetu. /Cp/

32

Kommreroreproe 3penne. budmmoreka OpenCV. CermeHnTanus n3o0paxeHHit.
JletexTpoBaHue 0OBEKTOB.
/Cp/

33

KommnbrorepHoe 3penue. bubnnoreka OpenCV. OTciexuBaHue JBHKYIINXCS
00BEKTOB BO BpeMeHH. PacniozHaBaHue L.

/Cp/

34

O06paboTka ecTecTBEeHHOTO 513b1Ka. OCHOBHBIE TOHATHUS. TOKEHE3aIHs.
Jlemmatuzanust. /Cp/

3.5

OG6paboTKa ecTecTBeHHOTO si3bIKa. [lapcuur 3aBucuMocTeil. Pacro3HaBaHue
MMEHOBaHHBIX cymHocTel /Cp/

3.6

Hammcanue coOCTBEHHBIX KJIACCOB TS OTMCAHUS HeWpOHHOU ceT. HelpoH.
Crnoit. Cets. Obyuenne monenu. Bermonaenne npenckasanus. /Cp/

3.7

MunuMu3anys 3Ha4eHus QyHKuuu noreps. OOyueHne: CTOXaCTHUeCKUi
rpajueHTHbIH cryck. /Cp/

3.8

IMoaroToka k jexuusm /Cp/

39

IMoaroroska k mabopaTtopHbM 3aHsATHAM /Cp/

18

Pazgen 4. KoHTaKkTHBIE YaChl HA aTTECTAIIHIO

4.1

3auér /KD/

0,25

5. OHEHOYHBIE MATEPHAJIbI




OneHouHble MaTepuaibl Uil MPOBEASHUST TPOMEXYTOUHON aTTeCTaluy OOYJalOIIMXCsl MPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMme AUCIUITIHHEI.

®DopMBI U BUIBI TEKYIIETO KOHTPOJIS IO AUCIHMIDIHHE (MOJIYII0), BUABI 3aJJaHH, KPUTCPHH UX OLICHHBAHUS,
pacrmpenenenre 0anIoB MO BUAAM TEKYIIETO KOHTPOJISI pa3padaThIBAIOTCS MPENoJaBaTeeM AUCIUIUIHHEI C YIETOM e Cenn(UKU 1
JIOBOJIAITCS IO CBEJCHHS 0OYJArOIINXCS HA IEPBOM YICOHOM 3aHSITHH.

Texkynuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS MPENOoIaBaTeNieM IUCIUILTHHBI (MOIYIIS), KaK MPaBHIIO, C
ucronb3oBanueM DMOC umu myTeM IpOBEPKU MUCHbMEHHBIX PadoT, MPETyCMOTPEHHBIX paO0YHMH MIPOTPpaMMaMHU JUCIUILIINH B
paMKax KOHTaKTHOH pabOThI M CaMOCTOSITENBbHOM paboThl oOydaromuxcs. s GpukcupoBanus pe3ynbTaTOB TEKYLIETO KOHTPOJIS
MO’KeT ucnoyb3oBatbess DMOC.

6. YAEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MOAYJISA)

6.1. PexoMenayeMasi JuTepaTypa

6.1.1. OcHoBHast TUTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3natensc On. agpec
TBO, TOJ[
JI1.1 | Huxonbckwmii C. H. ABTOMaTH3aIHs HHPOPMAIIMOHHOTO MOBEACHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBII HHTEIUIEKT: YueOHoe mocobue MUPDA,
2020

6.1.2. JlonosiHuTE/ILHAS JTUTEPATYPa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3patensc On. agpec
TBO, 01
JI2.1 [Boponos M. B., CucTeMbl HCKYCCTBEHHOTO MHTEIIIEKTA: YIeOHHUK 1 Mocksa: | https://urait.ru/book/sistq
ITumenos B. U, MIPAKTUKYM JJIS By30B IOpaiit,
Heb6aes U. A. 2022

6.2 Un¢dopManmoHHbIe TEXHOJIOTHH, HCIOJIb3YeMble NMPHU 0CYlLIeCTBJIEHUH 00pa30BaTEILHOIO NpoLecca no AUCHMUILIMHE
(Mony.110)

6.2.1 IlepeyeHb TULEH3MOHHOIO ¥ CBOOOHO PACIIPOCTPAHEMOI0 NPOIrPAMMHOI0 olecneyeHust

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 Tlepeyens npogeccHOHANBHBIX 023 TaHHBIX U HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UadopmarmonHas crpaBouHas cuctema Texakenept https://tech.company-dis.ru

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

6.2.2.3 | baza nanubIx ['ocyaapcTBeHHBIX CTaHAApTOB http://gostexpert.ru/

6.2.2.4 | baza maHHBIX U1 KOHKYPCOB Cpelld CIIELHUAINCTOB 0 00pabOTKe JaHHBIX U MAIIMHHOMY 00y4EeHHUIO
https://www.kaggle.com/datasets

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | YueOHble ayAMTOPUH Ul IPOBEACHHUS 3aHATHI JIEKITMOHHOTO THIIA, YKOMIUIEKTOBaHHBIE CIIEIIMAIM3UPOBAHHON MeOEIbI0
Y TEXHHYECKUMH CPEJCTBAMH OOYICHUS: MYJIbTUMEIUIHOE 000PYI0BaHHUE IS PENOCTABICHUS YIeOHOH HH(BOpMAIH
OOJBIIION ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAIOIIee 000pyI0BaHue (CTAlMOHAPHOE WIIH TIEPEHOCHOE).

7.2 | YueOHBIC ayquTOpPHH JUTS IPOBEICHAS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBBIX M HHANBHIYaJIbHBIX KOHCYIBTAIIHH,
TEKYIIET0 KOHTPOJIS M POMEXYTOUHOH aTTEeCTAINH, YKOMIUIEKTOBAaHHBIE CICIIUATIM3HPOBAHHON MeOeNbIo U
TEXHUYECKUMH CpeACTBaMH 00ydeHUs: MylnbTUMEUITHOe 000pyA0BaHE U/IIH 3BYKOYCHIIMBAIOIIee 000pyJ0BaHUE
(cranimoHapHOE WITH TIEPEHOCHOE).

7.3 | ITomeneHus A71st CaMOCTOATENEHON pabOThI, OCHAILICHHBIE KOMITBIOTEPHOI TEXHUKOM € BO3MOKHOCTBIO OKITIOUEHUS K
cetr "MHTEpHET" M 00ECIICUCHUEM JIOCTYITA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA.

7.4 | [TomenieHus A XpaHEHHs ¥ NPO(UITaKTHYECKOTO 00CITy)KUBAHUS Y4€OHOTO 000PYTOBaHUS.




7.5

Jlaboparopun, OCHAIICHHBIC CIEHATbHBIM Ja00PATOPHBIM 000PYIOBaHNEM: KOMIIBIOTEPHOH TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Takke ¢ BO3MOXKHOCTBIO HOAKITIOYCHUS K ceTr "VHTepHeT" U 00eclieyeHuEeM IOCTYIIA B JIICKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA




