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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO 06yqu1/1;I, IMOJIY4€HUE HAaBBIKOB TPOTPaMMUPOBAHUA
aJITOPUTMOB B obmactu HCKYCCTBEHHOT'O MHTEJIJICKTA U aHaJIn3a NOJIYUCHHBIX PE3YIILTATOB.

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

Huxkn (pa3men) OIT: |B1.0.33.01

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

(MOIY.JIsT)

OIIK-10 Crocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUIECKHE 3a/1a49H B 00JIaCTH CBOSH MpodeccnoHaIbHOMN e TeIbHOCTH

OIIK-10.3 Hcnonb3yeT METOAb! HCKYCCTBEHHOTO MHTENJIEKTa (MAIIMHHOTO 00Yy4YeHNs1) U aHaimu3a OOJBIINX JaHHBIX ISl PELIeHUs
TPUKIaTHBIX 3a1a4

B pe3yabTaTe 0CBOEHHS TUCHHUILIMHBI (MOIYJIs1) 00Y4AKOUIHIACH T0JIKEH
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3HaTh:

3.1.1

OCHOBHBIE METO/IbI MAIIMHHOTO 00YUIeHH s ; KIACCH(UKAIINIO 3314 MAIIMHHOTO 00YUEHMs; METPUKU KAUueCTBA MOJIENH;
¢dyHKIuu 1 Metoabl oubnroTeku Pandas: query, tail, sample, head; MeTo b1 GUIBTpPAIMK U arperavy JaHHBIX; TPH3HAKA
nepeoOyIeHHOCTH MOJIeITH; MeTOo bl OnbmroTek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JaHHbIC cpeacTBamMu Python; BRIMOMHATE (GUIBTPAIMIO JAHHBIX cpefcTBaMu Python; HacTpanBaTh Bec
HEHpOHHA; BHIOMPATh THI KIacCH()UKATOPa B 3aBUCHMOCTH OT ITOCTABJICHHON 3a1a4H; BU3YaIM3UPOBAThH TAHHBIE
cpeactBamu 6ubmmoTek pandas, seaborn, matplotlib;
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BBITIOJTHATH MHOTOKITACCOBYIO KITaCCH(PHUKAIINIO MeToaMu OnbiroTeku sklearn;
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CTPOUTDH ACPEBbA peH.IeHPIfI 1 BBITNIOJIHATH IO HUM NPEACKa3aHUE.
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Buaajgern:

33.1

IIOCTPOEHHUS AEPEBA PELICHUIH;

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 TUCIHUIIJINHBI (MO A YJIS)
Kon HaumeHoBaHMe pa3/iesioB U TeM /BUX 3aHATHS/ Cemectp | Yacos | IIpumeyanue
3aHATHUSA / Kype
Pazgea 1. OcHOBBI aHAIH3A TAHHBIX
1.1 OcCHOBHBIE NTOHATHS aHANIN3a JaHHBIX. ICKYCCTBEHHBI HHTENIEKT. MalluHHOE 4 2
obyuenue. [mybokoe obyuerne. O0yueHue ¢ yunuteneM u 6e3 yuurens. /Cp/
1.2 JlanHbIe, MO, 00PabOTKa TAaHHBIX. METO0IOTHYESCKIE PUHITUITBI AHATH3BI 4 2
nmaHHbIX. [lemu, sTamsl, METOABI U TEXHHKH.
OunbTpanys rpyniupoBKa U arperanus JaHHbix. /JIex/
1.3 Busyanuzauus nanusix. Busyanuzanus nanaeix B Phyton. Busyanuszanus B 4 2
Pandas. bubnuoteku Seaborn u Matplotlib. /Cp/
1.4 AJITOPUTMBI ¥ CTPYKTYPHBI TaHHBIX. brubmuoreka Pandas: cTpykTypbl TaHHBIX: 4 2
Series u DataFrame. PaGoTa ¢ csv.
Mp/
1.5 OunbTpanus ganHex. bubnnoreka Pandas. BeiBoa cTpok v K0JI0HOK. MeTob 4 4
query, tail, sample, head. O6beauHeHe MeTO10B. /Cp/
1.6 Arperanus naHabix B Pandas: count, sum, max, min, mean, median. Meto b 4 2
groupby u aggregate. O0venuHenne Meton0B. /Cp/
1.7 Arperanus manabiX B Pandas: count, sum, max, min, mean, median. Meto s 4 2
groupby u aggregate. O6benuHenue MetonoB. /Jlab/
1.8 Busyanusanus qanasix B Phyton. Metoast Busyanuzanuu B Pandas. Bubnuorexu 4 2
Seaborn u Matplotlib. I'paduku, TemaoBbIe KapThl, THATPAMMBI PACCEUBAHMS.
AHanM3 1 HHTEPIIpETaNus pe3ynbTaToB BU3yammu3aru. /Cp/
Pasnen 2. MeToabl MAIUHHOTO 00y4YeHUSI
2.1 Perarornue mepeBbsi: 0oCHOBHBIE MOHATHA. Kiaccubukanus. JlepeBbst penieHuii. 4 2
OcHOBHBIE TapaMeTphI JepeBa. JlepeBo penieHuit B 3aqauu perpeccud. Meron
Onkaitimmx coceneit. /Jlex/
2.2 Konrmenus ciyqaiinoro neca. CirydaifHas BBIOOpKa TPEHUPOBOYHBIX 00Pa3IOB. 4 4
Ycpennenue nporao3oB. [Ipobnema nepeoOyuenusi. MeTpuky KauecTBa MOJETH.
Tectupoanne ROC AUC. /Cp/




23 Heiiponnsie cetu. MckyccTBeHHbIe HelipoHEL. [leprientpon. O0y4eHue 4 4
Heitpona. /Cp/

2.4 I'papuentHsiii criyck. po6ienue mara npu rpaii€HTHOM CITyCKe. 4 4
CroxacTrdeckuii TpaueHTHBIN ciiyck. MeTo Hauckopeiimero cirycka. /Cp/

2.5 Heiiponnas cerb. OanHocnoinas moaens. CBepTOUHbIE HEHPOHHBIE CETH. 4 4
CBEpTOUHBI €101, CII0# MOIBBIOOPKH, TTOIHOCBSI3HBIH coii. LleneBas
¢dynxuus. /Cp/

2.6 Pemrarorue nepesbs: o0ydenne Moaenu. bubnuoteku sklearn, pandas, numpy. 4 2
Br16op mapamerpoB monenu. Kpocc-Banmmnanust. [IpensapurensHas o6padoTka
JaHHBIX. TpeHUPOBOYHBIA HAOOP AaHHBIX. TecTOBBII HAOOP TaHHBIX.
Mp/

2.7 bubnuoteku sklearn, pandas, numpy. Beibop mapamerpos moaenu. Kpoce- 4 2
Banupanyst. [Ipensapurensaas 00paboTka TaHHBIX. TPEeHHPOBOYHEIA HAOOP
JMaHHbIX. TecTOBBIN HAOOD MaHHBIX.
/J1a6/

2.8 Kownmerust ciyqaiinoro seca. CiaydaitHas BbIOOpKa TPEHHPOBOYHBIX 00Pa3IoB. 4 4
VYcpenuaenne nporao3oB. [Ipodnema nepeoOyderns. Tumsl onmmboK: true
negative, false positive. Merpuxu xagectsa: Precision, Recall, F1 score.
Tectupoanue ROC AUC. /Cp/

2.9 Pacno3naBanue pyKOnmUCHBIX HUGP. AJTOPUTMBI CIIy4aifHOTO Jieca. 4 4
OnrumaibHBIE TapaMeTpHl Aepesa u neca. /Cp/

2.10 HckyccTBeHHbIH HelipoH. BXoa, QYHKIUS akTHBAIMK (CUTMOU/IA, 4 4
runepOoamueckuii Tanrenc, SoftMax). [Ton6op Becos. /Cp/

2.11 Omnpenenenne TOHATBHOCTH TEKCTA C TOMOIIBIO HEHPOHHBIX ceTel. bubnmnoTexku 4 4
tensorflow, Keras, Habop manusix IMDb. /Cp/

2.12 bubnuoteka Keras. [ToJHOCBSA3HBIN M CTTAXKMBAIOIINH CJI0H, ok Dropout. 4 4
Pemenue mpo6nem nepeoOyuenus. /Cp/

2.13 Knaccuduxkarus n3o0pakeHuii o HecKOJIbKUM KiaccaM (Oomee aByx). HaGop 4 4
nanabix Fashion Mnist. /Cp/

2.14 BHermHue UCTOYHUKHN JaHHBIX A7s aHanu3a. Kuggle. [TonrotoBka qaHHBIX. 4 2
Pabora ¢ nuzobpakenusmu paszsoro popmara. /Cp/

2.15 Pacnio3naBanue o0pa3oB. Kitaccudukarms n3o0pakeHnH KOIIIEK U COOaK. 4 4
bubmmorexka keras , ImageDataGenerator. JlocTikeHne 3a1aHHONH TOYHOCTH
MOJIENHY Ha BaJUJIAIIMOHHON BeIOOpKE. /Cp/
Paznea 3. CamocTtosiTeibHast padoTa

3.1 AJNTOpUTM 00PaTHOTO paCpOCTpaHeHHsT OMMHOKH. DYHKIMH aKTUBAIUH. 4 4
Onenka paboTsl cetn. /Cp/

32 Kommsroreproe 3penne. bubmnorexka OpenCV. CermeHTarus n300paskeHuUI. 4 4
JlerekTpoBaHue 0OBEKTOB.
/Cp/

33 KommbrorepHoe 3penne. bubnmmnoreka OpenCV. OTcnexxuBaHHE TBUKYITHXCS 4 4
00BEKTOB BO BpeMeHH. Pacnio3HaBaHue JIHII.
/Cp/

34 OO6paboTka ecTecTBEHHOTO si3bIka. OCHOBHBIC MOHATHUS. TOKEHE3aIHsI. 4 4
JlemmaTmzanus. /Cp/

3.5 O0paboTKa ecTECTBEHHOTO s3bIKa. [lapcuHT 3aBUCcMMOCTel. Pacro3naBanue 4 4
MMEHOBaHHBIX cymHocTel /Cp/

3.6 Hammcanue coOCTBEHHBIX KIACCOB JJIsl OMMCAHMsI HeHpoHHOM ceTn. HelipoH. 4 4
Croii. Cets. O6yuenne Mozen. Beimonnenue npeackazanus. /Cp/

3.7 MuHMMH3aIUS 3HaYCHUSA GYHKIHK TToTepb. OOydeHre: CTOXaCTHYCCKHMA 4 4
TpagueHTHBIH ciyck. /Cp/

3.8 IMoaroToBka k sekmmsm /Cp/ 4 2

3.9 IMoaroToBka k 1abopaTopHbIM 3aHsATHsIM /Cp/ 4 4
Pa3nen 4. KoHTakTHBIE Yachl HA aTTECTALMIO

4.1 3auét /KD/ 4 0,25

5. OHEHOYHBIE MATEPHAJIbBI

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

paboueii mporpaMme AUCHUTLIHHBL

@DOpMBI B BHIBI TEKYIIEr0 KOHTPOJIS IO AUCHHUILIMHE (MOIYIIIO), BHIBI 3aJaHUM, KPUTCPHU WX OLCHUBAHUS,




pacmperneneHue 6aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCs MperoiaBaTe/ieM JUCIUILUTHHEL C yIeTOM €€ CIeU(UKU 1
JOBOZATCS JIO CBEJICHHS 00yJaroUXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

TeKyH_H/II\/'I KOHTPOJIb YCIICBACMOCTU OCYHICCTBIIACTCA IMPEIOAaBaTCICM AUCHUITIIINHBI (MOI[yJ'[S[), Kak mpaBuio, €

ucnons3oBanreM DMOC miu myTeM MpoBEepKH MUCEMEHHBIX paboT, MPEeIyCMOTPEHHBIX pab0YNMHU IIPOrpaMMaMi JTUCIUIIINH B
paMKax KOHTAKTHOH paboThl U CaMOCTOSTENbHOHN paboThl oO0yyarommxcs. st pukcupoBaHus pe3yabTaToB TEKYLLETO KOHTPOJIS
MoxeT ucnoinbsoBaTbes DMOC.

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 | Huxonbsckuii C. H. ABTOMaTH3aIMsI HHPOPMAIIMOHHOTO MOBEICHUS U Mocksa: | https://e.lanbook.com/bq
HCKYCCTBEHHBIH HHTEIIIEKT: YueOHoe mocobue MUPDA,
2020
6.1.2. JlonoiHUTeJILHAS JJUTEpATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc O11. agpec
TBO, TOJT
JI2.1 |Cupopxuna N.T. CucreMbl HCKYyCCTBEHHOTO MHTEIUICKTA. Mocksa: | http://www.book.ru/bool
KuoPyc,
2020

6.2 I/IH(l)OpMaIIl/IOHHI)Ie TEXHOJIO0I'HH, UCITOJb3YyEeMbI€ IPU OCYHICCTBJICHUN 06pa3OBaTeJ'lI)l-[0[‘0 npouecca mo JuCuminjanHe

(Moay.J10)

6.2.1 IlepeyeHb TNLEH3HOHHOIO U CBOOOIHO PAaCIPOCTPAHAEMOI0 IPOTPAMMHOIO obecneyeHus

6.2.1.1

Python

6.2.1.2

Google Colaboratory

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

6.2.2.1

WndopmannonHas cnpaBodHast cucteMa Texakcrept https://tech.company-dis.ru

6.2.2.2

WndopmannonHas cipaBouHast cuctema "[apant"” http://www.garant.ru

6.2.2.3

baza nannbix ['ocymapcTBeHHBIX cTaHmIapToB http://gostexpert.ru/
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baza nannbix «XKenesHoaopoxHbie epeBo3ku» https://cargo-report.info/

6.2.2.5

bBaza maHHBIX U1 KOHKYPCOB CPE/IU CIICLUAIIICTOB 110 00pabOTKe NaHHBIX U MAIIMHHOMY 00y4eHHto kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJIA)

7.1

VueOHbIe ayTUTOPUH AT MPOBEACHUS 3aHATHH JIEKIHOHHOTO THIIA, YKOMITIEKTOBAHHBIC CIIEIIHATH3NPOBAHHON MeOEIBI0
1 TEXHUYECKUMHU CPEICTBAMU O0yUeHHS: MYIbTUMEINHHOE 000pynoBaHKE sl IPEeAOCTaBIeHUs yueOHOM nHpOopManuu
OO0JTBIIION ayJUTOPHH W/HMIN 3BYKOYCHIIMBAIOIIee 000pyI0BaHHE (CTAIIHOHAPHOE MITH IEPEHOCHOE).
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VYueOHbIC ayJUTOPUH TS IPOBEACHNUS 3aHATHH CEMUHAPCKOTO THIIA, TPYIIOBBIX X MHIMBUYaJIbHBIX KOHCYIBTAIHH,
TEKYIIero KOHTPOJIS ¥ IPOMEKYTOYHOI aTTeCTaINH, YKOMIIEKTOBAHHBIC CIICIIHATN3HPOBAHHON MEOCITBIO 1
TEeXHUYECKUMH CPEJICTBAMH O0YIECHUS: MyIbTUMEANITHOE 000PYJ0BaHHE H/IITH 3ByKOYCIUIMBAOIIEe 000pyAOBaHNE
(cranroHapHOE WK IIEPEHOCHOE).

7.3

[Tomernenus 1 CaMOCTOSATENBHON paObOTHI, OCHALIIEHHBIE KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TIOAKIIOYEHUS K
cetr "MHTepHeT" M 00eCIeueHNEM TOCTYIA B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY YHHBEPCUTETA.

7.4

[omernenus 11 XpaHeHUs! 1 TPOPUIAKTUIECKOTO OOCTY>KUBaHUS yueOHOTo 000pyI0BaHHUS.

7.5

JlabopaTopun, ocHaIleHHBIE CIIEHUATEHBIM JIAOOPATOPHBIM 00OPYIOBAHUEM: KOMITBIOTEPHON TEXHUKON C YyCTAaHOBICHHBIM
I1O: Python, a Take ¢ BO3MOXHOCTBIO MOAKTIOUEHHs K ceTH "MHTepHeT" 1 obecredueHreM JI0CTyIa B JIEKTPOHHYIO
nHGOPMAIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA




