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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-5.3 Mcnonb3yeT METOABI NCKYCCTBEHHOTO MHTEIUIEKTa (MAIIMHHOTO OOYIeHNS) M aHAIM3a OOJIBINNX JAHHBIX IS PELICHUS
NPHUKIaJHBIX 3a/1a4

B pe3yabTaTe 0cBOeHUSI AUCHHUILIMHBI (MOYJIs1) 00yUyarommiicst 10J5KeH

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 | BBIOJIHATH MHOTOKJIACCOBYIO KIIacCU(pUKaLNIO MeTojaMu 6ubinoreku sklearn;
3.2.3 | cTpOUTH AepeBbs PEIICHUI U BBIIOJIHATE 10 HUM MPeACKa3aHue.
3.3 | Bimagers:
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 JUCHUIIITUHBI (MO Y.JIS)
Kon HaumeHoBaHue pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kypc
Pazgen 1. OcHOBBI aHAJIHN3A JaHHBIX
1.1 OcCHOBHBIE MOHATHUS aHAJIN3A JAaHHBIX. VICKyCCTBEHHBIN MHTEUIEKT. MaluHHOe 2 2
obyuenue. ['mybokoe oOyuenue. OOydenue ¢ yaureneM u 6e3 yaurens. /Cp/
1.2 JanHble, Mozenb, 00paboTKa JaHHBIX. MeTOJ0I0THYeCKHe IPUHIUIIBI AHATU3BI 2 2
JaHHbIX. [{enu, aTanbl, METOIbI U TEXHUKHU.
OubTparys TpyNIUPOBKa U arperaius JTaHHbIX. /JIex/
1.3 Buzyanusanns nanasix. Busyanmmsanus nanasix B Phyton. Busyanmsanus B 2 2
Pandas. bubmuorexku Seaborn u Matplotlib. /Cp/
1.4 ANTOPUTMBI U CTPYKTYpHI AaHHBIX. bubmnoreka Pandas: CTpykTyps! HaHHBIX: 2 2
Series u DataFrame. Pabota ¢ csv.
Mp/
1.5 OunbTparnys qanHex. bubnmoreka Pandas. BeiBoj cTpok 1 KOTOHOK. MeToibI 2 4
query, tail, sample, head. O6beaunenne meronos. /Cp/
1.6 Arperanus nansbix B Pandas: count, sum, max, min, mean, median. Metosl 2 2
groupby u aggregate. O0benuHenne MeTo10B. /Cp/
1.7 Arperanus naHabix B Pandas: count, sum, max, min, mean, median. Meto s 2 2
groupby u aggregate. O0bpennHEeHNE MeTONOB. /JIab/
1.8 Buzyanmsanns naaasix B Phyton. Metonst Busyanmmsarm B Pandas. bubmmorexn 2 2
Seaborn u Matplotlib. I'paduku, Ternossle kKapThl, JUaTPAMMBI PACCEUBAHUS.
AHanu3 1 MHTepIpeTalys pe3ynbTaToB BU3yanusauuu. /Cp/
Paznen 2. MeToabsl MAaIIMHHOTO 00yYeHH S
2.1 Pemaromue nepeBbsi: OCHOBHBIE MOHATHA. Knaccupukanus. [lepeBbs pelieHnit. 2 2
OcHoBHBIE TapaMeTpHI AepeBa. JlepeBo peenuil B 3agauu perpeccun. Merton
Ommkalmmx cocenei. /Jex/




2.2

Konnenus cimyqaiinoro neca. CiydaiiHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IoB.

VYcpennenue nporHo3oB. [Ipobnema nepeoOydeHus. MeTpuKy KauecTBa MOJICIH.

Tectuposarne ROC AUC. /Cp/

23

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

24

I'papuentHsiii ciyck. Jpo6ienue mara mpyu rpaIdeHTHOM CITyCKe.
CroxacTHiecKuil rpaMeHTHBINH ciyck. MeTo Hauckopeimiero cmycka. /Cp/

2.5

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

¢ynaxnust. /Cp/

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. /Cp/

2.9

Pacrno3zHaBaHme pyKOMHUCHBIX TH(P. ANTOPUTMBI CIy4alHOTO Jeca.
OnrumasbHbIe TapaMeTpsl AepeBa u jeca. /Cp/

2.10

HckyccTBeHHBIH HelipoH. Bxoa, GyHKIMS akTHBalUK (CUTMOU/IA,
runepOoardeckuil TanreHc, SoftMax). Iloadop Becos. /Cp/

2.11

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

2.12

Bubnuoteka Keras. [ToMHOCBSI3HBIN 1 CTIIaXKUBAIOIIUI ci10H, cioit Dropout.
Pemienue mpoonem nepeodyuenus. /Cp/

2.13

Knaccudukarus n3o0paxeHni Mo HeCKoJIbKUM KitaccaM (bosiee aByx). Habop
nanabix Fashion Mnist. /Cp/

2.14

Bremane ncTouHUKY JaHHBIX T aHanmu3a. Kuggle. [ToarotoBka maHHBIX.
Pa6ota ¢ nuzobpaxenusmu pazHoro ¢opmara. /Cp/

2.15

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

Paspea 3. CamocrosiTenbHas padora

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/

Paszpen 4. KoHTaKkTHBIE YaChl HA ATTECTAIHIO

4.1

3auér ¢ ouenkoii /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, HCII0JIb3yeMble ITPU OCYLECTBIEHUHM 00pPa30BaTeIbHOI0 Mpolecca Mo JUCHUILTHHE
(Mony.110)

6.2.1 IlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACHPOCTPAHAEMOI0 IPOrPAMMHOI0 00eciedeHu st

6.2.1.1 | Google Colaboratory

6.2.2 Ilepeuens npogeccHOHANBHBIX 0a3 JAHHBIX H MHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UadopmarnmonHas crpaBouHas cuctema Texokenept https://tech.company-dis.ru

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

6.2.2.3 | baza nanubIx ['ocygapcTBeHHBIX CTaHIAPTOB http://gostexpert.ru/

6.2.2.4 | ba3za maHHBIX U1 KOHKYPCOB CPEIIU CIIEIIMATIMCTOB MO0 00pabOTKe JaHHBIX U MAITUHHOMY O0YYEHHUIO
https://www.kaggle.com/datasets

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.1 | YueOHble aynuTOpHu ISl IPOBEICHHS 3aHATUI JISKIIMOHHOTO THIIA, YKOMIUICKTOBAHHBIC CIICLUAIM3UPOBAHHON MEOECIIBI0
1 TEXHHYECKUMH CPEACTBAMHU 00yJIeHHS: MyITETHMEINIHOE 000pyTOBaHNE AJIS IPEIOCTABICHIUS yaeOHOH HHpOpMAIUN
00JIBIIION ayJUTOPHH /WK 3BYKOYCHIIUBAOIIEEe 000pyIOBaHUE (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

7.2 | VaeOHbBIe ayqUTOPHH JUTS TIPOBEICHAS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBEIX M HHANBHIYAIbHBIX KOHCYIBTAIIHH,
TEKYIIEro KOHTPOJISA M MPOMEXYTOUHOH aTTeCTaIlH, YKOMILUIEKTOBAaHHbIE CIEIHATH3UPOBAaHHON MeOeNbio U
TEXHHYCCKUMH CPEICTBAMHU OOYYCHHS: MYIbTHMEINITHOE 000pyA0BaHUE W/ 3BYKOYCHIIMBAOIee 000pyI0BaHHE
(cTanmoHapHOE MIH TIEPEHOCHOE).

7.3 | [TomenieHNs A1 CAMOCTOSATENBHOM PabOTHI, OCHAICHHBIC KOMIIBIOTEPHOH TEXHUKON C BO3MOYKHOCTBIO TIOAKIIFOYCHHS K
cetn "UHTepHET" M 00ECIICUeHUEM JIOCTYITA B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEEHYIO CPely YHUBEPCUTETA.

7.4 | [TomenieHs A7 XpaHEHHS ¥ IPO(MITaKTHYECKOTO 00CTy)KUBaHUS YI€OHOTO 000PyTOBaHHS.

7.5 | JTabopaTopuu, ocHaIIeHHBIE CIICHHAATBHBIM JIA00PATOPHBIM 000PYIOBaHHUEM: KOMITBIOTEPHON TEXHHKOH C YCTaHOBJICHHBIM
ITO: Python, a Takxke ¢ BO3MOKHOCTBIO TIOJKITIOUEHHSI K ceTH "MHTepHeT" U 00ecniedeHneM JOCTYIa B 3JICKTPOHHYIO
“HPOPMAITMOHHO-00pa30BaTENbHYIO CPEAY YHHUBEPCUTETA




VII: 23.04.01-23-1-TTTIm.plz.plx ctp. 6



