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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 PE3YJIbTATOB.

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

Hukn (paznmen) OIT: | 51.0.40.01

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

(MOIY.JIsT)

OIIK-10 Cnocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUIECKUE 33]]a9d B 00JIaCTH CBOEH MPOECCHOHATBHOM IeITeIbHOCTH

OIIK-10.3 Hcnonb3yeT METOAb! HCKYCCTBEHHOTO MHTEJUIEKTa (MAIIMHHOTO 00Y4eHHs1) U aHaiu3a OOJIBIINX JaHHBIX s peLIeHUs
NPUKITATHBIX 33034

B pe3yabTaTe 0CBOEHHS TUCHHUILIMHBI (MOIYJIs1) 00Y4AKOUIHIACH T0JIKEH

3.1|3uHars:

3.1.1 | ocHOBHBIE METOIbI MAIIMHHOTO O0YYEHHUST; KIaCCH(PUKALIMIO 3a]1a4 MAIIMHHOTO O0YYeHHUs; METPUKH KaueCcTBa MOJIENH;
¢GyHKIMK 1 MeTo b1 OnbmuoTeku Pandas: query, tail, sample, head; MeToaBI GUIBTPAIINK U arperaliy JaHHBIX; TPU3HAKH
nepeoOyIeHHOCTH MOJIeITH; MeTo bl OnbnuoTek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 | arperupoBaTh qaHHBIE cpencTBamMu Python; BEIONHATE QHIBTPAIMIO JAHHBIX cpencTBamMu Python; HacTpanBath Bec
HEeWpOHHA; BEIOMPATH THIT KJIACCH(PHUKATOPA B 3aBUCHMOCTH OT IIOCTaBIICHHON 3a/1a4l; BU3yalN3HPOBATh JaHHEIC
cpeactBamu 6nbmnoTek pandas, seaborn, matplotlib;

3.2.2 | BBIIOTHATH MHOTOKJIACCOBYIO KiIaccu(uKanuio Merogamu 6ubmmorexu sklearn;

3.2.3 | cTpOUTH IepeBbs PEIICHUH U BHIITOJIHATE IT0 HUM IpeICKa3aHue.

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 HanmeHoBaHuUe pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATHUSA / Kype
Pazgen 1. OcHOBBI aHAIN3a JAHHBIX
1.1 OcCHOBHBIE TOHATHS aHAIN3a JaHHBIX. ICKyCCTBEHHBIH HHTEIUIEKT. MaIInHHOE 5 2
obyuenue. ['mydookoe oOyuenue. OOydeHue ¢ yuurtenem u 0e3 yautens. /Cp/
1.2 JaHHbIe, MOsIeNb, 00paboTKa TaHHBIX. MeTOI0I0THYeCKUE PUHIIUIIBI aHATH3BI 5 2
naHHbIX. [enwn, sTamnsl, METOIBI M TEXHUKH.
@DunbTparys TpyIIUpOBKa U arperanus JTaHHbIX. /JIex/
1.3 Busyanuzauus nanusix. Busyanuzanus nanaeix B Phyton. Busyanuszanus B 5 2
Pandas. bubnuotexku Seaborn u Matplotlib. /Cp/
1.4 AJITOPUTMBI ¥ CTPYKTYpPBI JaHHBIX. bubinoteka Pandas: cTpyKTyphI JaHHBIX: 5 2
Series n DataFrame. Pabota c csv.
Mp/
1.5 OunbTpanus ganHeix. bubnnoreka Pandas. BeiBog cTpok 1 KomoHOK. MeTo bl 5 4
query, tail, sample, head. O6beauHeHe MeTO10B. /Cp/
1.6 Arperanus naHabix B Pandas: count, sum, max, min, mean, median. Meto b 5 2
groupby u aggregate. O0bpennHeHNe MeTonoB. /Cp/
1.7 Arperanus manabiX B Pandas: count, sum, max, min, mean, median. Meto s 5 2
groupby u aggregate. O6benuHenue MetonoB. /Jla6/
1.8 Busyanusanus qanssix B Phyton. Metoast Busyanusanuu B Pandas. Bubnuoreku 5 2
Seaborn u Matplotlib. I'paduku, TemmoBbie KapThl, JHarpaMMbl paCCCHBAHUS.
AHanm3 1 HHTEPIIpETaNus pe3ynbTaToB Bu3yamm3aru. /Cp/
Pasnen 2. MeToabl MAIUHHOTO 00y4YeHUSI
2.1 Permrarorye mepeBbsi: oCHOBHBIE MOoHATHA. Kiaccudukarus. JlepeBbst peleHui. 5 2
OcHOBHBIE ITapaMeTpHI AepeBa. JepeBo perreHnit B 3aqa4un perpeccun. Meron
Ommkaimmx coceneit. /JIex/
2.2 Konrmenus cimyqaitnoro neca. CirygaiiHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IIoB. 5 4
Ycpennenue nporuo3oB. [Ipobnema nepeoOyuenus. MeTpuKku KauecTBa MOJEIH.
Tectupoanne ROC AUC. /Cp/




23 Heiiponnsie cetu. MckyccTBenHble HeWpoHsL. [lepuentpon. O0yuenue 5 4
HelipoHa. /Cp/

2.4 I'paguentHsii ciiyck. [[poGiieHue mara mpu rpaJJieHTHOM CITyCKe. 5 4
CroxacTriecknii rpaJIMeHTHEIN cycK. MeTo/1 Hanckopeiimero cirycka. /Cp/

2.5 Heiiponnas cerb. OanHocnoinas moaens. CBepTOUHbIE HEHPOHHBIE CETH. 5 4
CBEpTOUHBIH C1I0i1, CII0i MOABBIOOPKH, TOTHOCBA3HBIHN cioil. Llenesas
¢bynxms. /Cp/

2.6 Pemarorue nepesbs: o0ydenne Moaenu. buodnauoreku sklearn, pandas, numpy. 5 2
Bri6op mapamerpos moznenn. Kpoce-sammnanust. Ilpensapurensaas oopadoTka
JaHHBIX. TpeHUPOBOYHBIA HAOOP AaHHBIX. TecTOBBII HAOOP TaHHBIX.
Mp/

2.7 bubnuoteku sklearn, pandas, numpy. Bei6op mapamerpos momenu. Kpocc- 5 2
Banmpanys. [Ipensapurensaas o6paboTka naHHEIX. TpeHHPOBOYHEIH HabOp
JMaHHbIX. TecTOBBIN HAOOD MaHHBIX.
/J1a6/

2.8 Kowrmernius ciyqaiinoro yeca. CiaydaiiHas BEIOOpKa TPEHUPOBOYHBIX 00pa3IioB. 5 4
VYcpenuenne nporHo3oB. [Ipobnema nepeoOydenus. THITEI omuOO0K: true
negative, false positive. Merpuku kagectBa: Precision, Recall, F1 score.
Tectupoanue ROC AUC. /Cp/

2.9 Pacno3naBanue pyKOmUCHBIX HUGpP. AJNTOPUTMEBI CIydaifHOTO Jeca. 5 4
OnrumaibHBIE TapaMeTpHl Aepesa u neca. /Cp/

2.10 HckyccTBeHHBIH HelipoH. Bxoa, GpyHKIMS akTHBanmy (CUTMONAA, 5 4
runepOoamueckuii TanreHc, SoftMax). Iloadop Becos. /Cp/

2.11 OmnpeneneHne TOHATBHOCTH TEKCTA C MOMOIIBIO HEHPOHHBIX ceTeil. bubnuorexu 5 4
tensorflow, Keras, Habop manusix IMDb. /Cp/

2.12 bubnuoteka Keras. [ToMHOCBSI3HBIN 1 CTIIQXKUBAIONIU CIIOH, clIoit Dropout. 5 4
Pemenue mpo6nem nepeoOyuenus. /Cp/

2.13 Knaccudukanms nzo0paxeHni mo HeCKoIbKUM KitaccaM (boree aByx). Habop 5 4
nansabix Fashion Mnist. /Cp/

2.14 Buemnue ncToYHUKY AaHHBIX Ui aHanu3a. Kuggle. [ToarotoBka naHHbIX. 5 2
Pabora ¢ nuzobpakenusmu paszsoro popmara. /Cp/

2.15 Pacnio3naBanue o0pa3oB. Kitaccudukanus n3o0pakeHuid KOIIEK 1 cobax. 5 4
bubmmoreka keras , ImageDataGenerator. JlocTmkeHHE 3aJaHHOH TOYHOCTH
MOJIeNHY Ha BaJHJAlMOHHOH BBIOOpKE. /Cp/
Paznea 3. CamocTtosiTeibHast padoTa

3.1 AJNTOPUTM 00paTHOTO pacnpocTpaHeHHs OMHUOKH. DYyHKINH aKTUBAIIHH. 5 4
Ouenka pabots! cetu. /Cp/

32 Kommsroreproe 3penne. budbmoreka OpenCV. CermenTanus n300paxeHuit. 5 4
JleTekTUpOBaHUE OOBEKTOB.
/Cp/

33 KommbrorepHoe 3penne. bubnnoreka OpenCV. OTclaeKMBaHNE TBIKYIIIAXCS 5 4
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JUII.
/Cp/

34 OO0paboTka ecTeCTBEHHOTO si3bika. OCHOBHBIC TIOHATHSA. TOKEHE3alUs. 5 4
JlemmaTuzanus. /Cp/

3.5 O0paboTKa ecTeCTBEeHHOTO s13bIKa. [lapcHHT 3aBUcUMOcCTel. Pacro3naBanue 5 4
MMEHOBaHHBIX cymHocTel /Cp/

3.6 Hanucanue coOCTBEHHBIX KJIACCOB AT ONUCAHUS HeHpoHHOU cetu. Heipon. 5 4
Cnoii. Cets. OGyuenue Mozienu. BeimonHenue npenckasanus. /Cp/

3.7 MuHMMH3AIUS 3HaYCHUA QYHKIUU TOTeph. OOyUeHUE: CTOXaCTUUCCKHIA 5 4
TpaIueHTHBIH ciyck. /Cp/

3.8 IMoxaroroBka k jexmusm /Cp/ 5 2

3.9 IoaroTtoBka k 1abopaTopHbIM 3aHsATHIM /Cp/ 5 4
Pa3nen 4. KoHTakTHBIE Yachl HA aTTECTALMIO

4.1 3auét /KD/ 5 0,15

5. OHEHOYHBIE MATEPHAJIbBI

OHeHO‘-IHLIe Marepualibl 1Jid TPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalluu 06yqa}0u11/1xcsi TIPUBEACHBI B IPUIIOKEHUU K

paboueii mporpaMme AUCHUTLIHHBL

(DOpMLI W BUABI TCKYHIECTO KOHTPOJIA MO AUCHHUININHE (MOI[yJ'IIO), BHUJBI 3ana1—mﬁ, KpUTECPUHU UX OLCHHUBAHUA,




pacopernenenue 6aIoB IO BUAAM TEKYIIEro KOHTPOIIA pa3padaThIBAlOTCs MpernojaBaTelieM AUCHUILTHHEL C yIeTOM €€ CIeIU(pUKH U
JOBOZATCS JIO CBEJICHHS 00yJaroUXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIEeBaEMOCTH OCYIIECTBIIICTCS TIPEToaBaTeNieM AUCIUIUTHHEI (MOTyIIs), KaK IPaBHJIO, ITyTeM
MPOBEPKH MHCHMEHHBIX padoT, IPeayCMOTPEHHBIX Pa00YNMH MPOrpaMMaMHy AUCIUIUINH B pAMKaX KOHTaKTHON pabOoTHI U
CaMOCTOSITENFHON paboThI 00YYaIOIIMXCSL.

6. YAEBHO-METOAUWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narensc On. agpec
TBO, TOJ[
JI1.1 | Huxonsckwmii C. H. ABTOMaTH3aIMsI HHPOPMAIIMOHHOTO MOBEICHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBCHHBII HHTEIUIEKT: YdeOHoe mocobue MUPDA,
2020

6.1.2. JlonoiHUTeJILHAS JJUTEpATypa

ABTODBI, COCTaBUTEIN 3arnasue Wznmarensc On1. azmpec
TBO, TOJI
JI2.1 |Cupopxuna N.T. CucTeMbl HCKYCCTBEHHOTO MHTEIIIEKTA. Mocksa: | http://www.book.ru/bool
KuoPyc,
2020

6.2 NudopManuoHHbIe TEXHOJIOTMH, HCIOJIb3yeMble MPH OCYIIeCTBJIEHHU 00Pa30BaTEJIbLHOr0 Mpolecca Mo JUCHUIIJIMHE
(Moay.J10)

6.2.1 IlepeyeHb TNLEH3HOHHOIO U CBOOOIHO PAaCIPOCTPAHAEMOI0 IPOTPAMMHOIO obecneyeHus

6.2.1.1 | Ubuntu

6.2.2 [lepeuens npogeccHOHATBHBIX 023 JAHHBIX 1 HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas crpaBouHas cuctema Texskcnept https://tech.company-dis.ru

6.2.2.2 | Uadopmanmonnas cripaBouHas cucrema "'apant” http://www.garant.ru

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

6.2.2.4 | baza nanubIxX «Kene3HomopoxHbIe mepeBo3ku» https://cargo-report.info/

6.2.2.5 | ba3a maHHBIX AJIs1 KOHKYPCOB CPENH CICIHAIUCTOB 10 00paboTKe AaHHBIX M MallMHHOMY 00ydenuro kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJIA)

7.1 | YueOHbBIE ayAUTOPUH IS IPOBEICHUS 3aHATHI JIGKIIUOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIICIIHATM3UPOBAHHON MEOCIBIO
1 TEXHUYECKUMH CPEJCTBAMH 00ydeHUS: MyJAbTUMENUITHOE 000pyIOBaHuUe IJIsl IPENOCTaBIeHUs yaIeOHOH nHpOopMaIu
OO0JTBIIION ayJUTOPHH H/WIIH 3BYKOYCHITUBAOIIEe 000pyIOBaHUE (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

7.2 | YueOHbIe aymUTOpHUH ISl IPOBENCHHS 3aHATHI CEMMHAPCKOTO THIIA, TPYIIOBBIX X HHIUBUAYaJIbHBIX KOHCYIbTalUH,
TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOH aTTEeCTaIlNH, YKOMIUIEKTOBAaHHBIE CIICIINATIM3HPOBAHHON MeOeNbI0 1
TEeXHHYECKUMH CPEACTBAMU 00y4eHHs: MyIbTHMEANITHOE 000pyA0BaHNE U/HIIH 3BYKOYCHINBAtoIee 000py0BaHIE
(cranroHapHOE WK IIEPEHOCHOE).

7.3 | [TomenieHus At CAMOCTOATENIBHON PabOTHI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO TIOAKITIOYEHHS K
ceru "MHTepHET" M 0OecIieYeHHEM I0CTYIA B SJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

7.4 | ITomenieHus A7st XpaHeHUs M MPO(UIAKTUIECKOTO 00CIy)KUBaHUsI y4eOHOTO 000PyIOBaHUSI.






