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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: | b1.0.25.02

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

(MOIY.JIsT)

OIIK-1 CiocobeH yauThIBaTH COBPEMEHHBIC TCHACHIINHU PA3BUTHS TEXHUKHU U TEXHOJOTUH B 00JIaCTH TEXHOC(HEpHOI
0€3011aCHOCTH, M3MEPUTENILHOM 1 BBIYUCIUTEILHON TEXHUKH, MHPOPMALMOHHBIX TEXHOJIOTH NPH PELLIEHUH THIIOBBIX 3334 B
obnacTy MPoQecCHOHANBHOM AESTENBHOCTH, CBA3aHHOH € 3aIIUTOH OKpY)Karomel cpebl 1 odecriedeHneM 0e30MacCHOCTH YEI0BEKa;

OIIK-1.5 Mcnone3yeT METOABI HCKYCCTBEHHOTO MHTEIIEKTa (MAIIMHHOTO OOYJEeHUs) H aHATIN3a OOJNBIINX JAaHHBIX IS pEeLICHHS
NPHKIaJHBIX 33124

B pe3yibTaTe 0CBOEHHS JHCHHILTHHBI (MOTYJISI) 00Y4AIOUINIiCS TOKEH

3.1

3HaTh:

3.1.1

OCHOBHBIC METO/IbI MALIMHHOTO 00YUCHUS; KJIaCCH(DUKAIIMIO 337124 MAITHHHOTO OOYUCHHS; METPHKH Ka4eCTBa MOICIIH;
GbyHKIMYu U MeTobl OubnuoTeku Pandas: query, tail, sample, head; MeTob! GpunbTpalu U arperanny AaHHBIX; TPU3HAKA
nepeoOyIeHHOCTH MOJISITH; MeTO bl OnbIHoTek sklearn, seaborn, matplotlib u numpy.

3.2

YMmeTh:

3.2.1

arpernpoBaTh JaHHbIe cpeacTBamu Python; BEIMONHATE GUIBTpaALMIO JaHHBIX cpencTBaMu Python; HacTpanBath Bec
HeWpOHHA; BEIOMPATH THIT KJIACCH(PHUKATOPA B 3aBUCHMOCTH OT IIOCTaBIICHHON 3a/1a4; BU3yalM3HPOBATh JaHHEIC
cpexncrBamu 6nbmIHoTEK pandas, seaborn, matplotlib;

322

BBITIOJTHSATH MHOTOKIIACCOBYIO KJTaCCH(HKAIINIO MeToJamMu OuOimoteku sklearn;

323

CTPOUTDH ACPEBbA pemeHHﬁ 1 BBITNIOJIHATH IO HUM NPEACKa3aHUE.

3.3

Buaanern:

33.1

IIOCTPOGHHUS JIepeBa PEIICHHUIH;

332

peanm3anuy anroputMa cirydaitnoro neca (Random forest);

333

HaIKCaHUs HEIPOHHBIX CETEH;

3.3.4 | oOyueHHs MOJICITH.
4. CTPYKTYPA U COAEP KAHME JUCHUIIJIMHBI (MO YJIS)
Kon HaumeHnoBanue pa3esioB M TeM /BU] 3aHATHSI/ Cemectp | YacoB | IIpumeuanue
3aHATHSA / Kype

Pasnes 1. BBeeHne nckyccTBeHHbIH HHTE/LIEKT

1.1 HckycctBennslit naTennekT. OcHoBHBIE MoHATHS U1, MamuaHOE 00y4eHMe. 7 2
I'myboxoe o6yuenne. O0yueHue ¢ yuutenem u 0e3 yuurens. /Jlex/

1.2 JlanHble, MOENb, 00paboTKa AaHHBIX. METOI0I0THYeCKHEe PUHITUITBI AHATH3BI 7 2
naHHbIX. [{enwn, sTamnsl, METObI M TEXHHUKH.
DunpTparys TPyNNUPOBKA U arperamys JTaHHbIX. /JIex/

1.3 Busyanusanus nasssix. Busyanmsanus nanasix B Phyton. Busyanmusanus B 7 2
Pandas. Bubnuoreku Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI U CTPYKTYpPBI JaHHBIX. brubnnoteka Pandas: cTpyKTyphl JaHHBIX: 7 2
Series u DataFrame. Pabora ¢ csv.
Mp/

1.5 OunbTpanus qanHeix. bubnmoreka Pandas. BeiBog cTpok 1 KomoHOK. MeTo b 7 2
query, tail, sample, head. O6bpeaunenue MerozoB. /I1p/

1.6 OunbTparys qaHHbIX. bubnnoreka Pandas. BeiBoj cTpok v KOJOHOK. MeToibI 7 2
query, tail, sample, head. O6bequHEHIE MeTOTOB. /J1a0/

1.7 Arperanus maHHbIX B Pandas: count, sum, max, min, mean, median. Meto b 7 2
groupby u aggregate. O0bpeanHenue MmetonoB. /IIp/

1.8 Arperanus gansbix B Pandas: count, sum, max, min, mean, median. Metosl 7 2
groupby u aggregate. O0benuHeHne MeTo0B. /J1ab/

1.9 Busyanuzanus nanasix B Phyton. Meroas! Bu3yanusanuu B Pandas. bubnmorexkn 7 2
Seaborn n Matplotlib. I'paduku, Termmossle kKapTH, IHATrPaMMBI pACCEHBAHMS.
AHanu3 U MHTEpIIpeTalys pe3ylbTaToB BU3yanu3anuu. /J1ad/
Pazgen 2. MeToabl MAIMHHOIO 00y4YeHUS




2.1

Pemaromue nepeBbsi: ocHOBHBIE MOHATHA. Knaccupukanus. JlepeBbst pelieHnit.
OcHoBHBIE TapaMeTpsl AepeBa. JlepeBo pelleHuit B 3aqaun perpeccud. Merof
Ommkanmmx coceneit. /JIex/

2.2

Konmermust ciryqaiinoro sieca. CiydaiiHas BRIOOpKa TPEHUPOBOYHBIX 00pa3IioB.

Ycpenaenue nporHo3oB. IIpobnema nepeoOydeHus. MeTpuKy KauecTBa MOJEIH.

Tectupoanne ROC AUC. /Jlex/

23

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

2.4

I'paguentHsIi cyck. [{poOieHue mara py TpaAneHTHOM CITyCKe.
CroxacTH4ecKHui TpaAueHTHBIH CITyck. MeToa Hauckopeiimero ciycka. /JIex/

2.5

Heiiponnas cets. OgHocnoiiHas Moaensb. CBepTOUHbIe HEHPOHHBIE CETH.
CBEPTOYHBIN CIIOH, CIIOH MOABBIOOPKH, TTOJIHOCBS3HBIN ciioi. [leneBas
¢ysaxkmus. /Jlex/

2.6

Pemarormue nepeBbs: o0ydenne moaenu. bubnmoreku sklearn, pandas, numpy.
Bri6op mapamerpos mozgenu. Kpoce-samunanust. IlpensapurensHas oopadborka
JMaHHbIX. TPeHUPOBOYHBIH HAOOP JaHHBIX. TeCTOBBIN HAOOP MTaHHBIX.

Mp/

2.7

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

/J1ab/

2.8

Konnermus cimyqainoro neca. CirydaiiHas BEIOOpKa TPESHHPOBOYHBIX 00pa3IIoB.
VYcpennenne nporao3oB. [Ipobnema nepeoOydenus. Tumnsl ommoOoK: true
negative, false positive. Merpuku kauectsa: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /TIp/

2.9

PacrozHaBaHme pyKOMTMCHBIX IIH(GP. ANTOPUTMBI CIy4ailiHOTO Jieca.
OnruManbHBIC TapaMeTpsI Aepesa u aeca. /J1ad/

2.10

HckyccTBeHHBIH HeHpoH. Bxox, GpyHKIMS akTHBanmu (CHTMOUAA,
runepooarnueckuii Tanrenc, SoftMax). IToxdop Becos. /T1p/

2.11

OmnpejiesieHre TOHaIBHOCTH TEKCTA C IOMOIIBIO HEMPOHHBIX ceTeil. Bubinorexku
tensorflow, Keras, Habop manusrx IMDb. /J1a6/

2.12

bubmmoteka Keras. [ToTHOCBSI3HBIN U CTIIAXKUBAIOIIUH CIIOH, ClIoit Dropout.
Pemmenue npobnem nepeodyuenust. /I1p/

2.13

Knaccudukanus nzo0paxeHnit mo HeCKOJIbKUM kiiaccaM (Oornee aByx). Habop
naHHbIX Fashion Mnist. /J1a6/

2.14

BHelHie HCTOYHUKH IaHHBIX [uis aHaiu3a. Kuggle. [loaroToBka AaHHBIX.
Pabora ¢ nzobpaxerusmu pazHoro ¢popmara. /IIp/

2.15

Pacnio3naBanue o0pa3zoB. Kitaccudukanus n3o00pakeHuii KOIIeK 1 codax.
bubnuoreka keras , ImageDataGenerator. JlocTikeHue 3aJaHHOH TOYHOCTH
MOJIENIY Ha BaJMIAIllMOHHOMN BhIOOpKE. /JIab/

Paznen 3. CamocrosiTesibHasi paGoTa

3.1

ANTOpUTM 00paTHOTO pacmpocTpaHeHHs onrHOKH. DyHKINT aKTHBAIIH.
Onenka pa6otsl cetu. /Cp/

32

Kowmneroreproe 3penue. bubnmuorexka OpenCV. CermenTarus n300pakeHUi.
JlerexTHpoBaHUE OOBEKTOB.

/Cp/

33

Kommsroreproe 3penne. bubmorexa OpenCV. OTcinexnBaHNe JBIKYIIAXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue Ju1L.

/Cp/

34

O0paboTKa ecTecTBEHHOTO s13bIka. OCHOBHBIC TOHATHUS. TOKEeHE3aIHs.
JlemmaTmzanus. /Cp/

3.5

O06paboTka ecTecTBEHHOTO s3bIKa. [lapcuHT 3aBHCHMOCTel. PacnosnaBanue
HMMCHOBaHHBIX cylrHocteit /Cp/

3.6

Hamnucanue coOCTBEHHBIX KJIacCOB /ISl OMMMCAHUs HEMpOHHOU cetr. HelpoH.
Croii. Cers. OOyuenue Mozieny. BeimosHenue npenckasanus. /Cp/

3.7

MuHnMA3aIws 3Ha9eHns QyHKInH moreps. OOydeHne: CTOXacTHIeCKHi
rpajiueHTHBIi cimyck. /Cp/

3.8

HoaroToBka k aexuusm /Cp/

3.9

IToaroToBka k JabopaTopHbIM 3aHATHIM /Cp/

18

Pa3znen 4. KoHTakTHBIE Yachl HA aTTECTAIMIO




4.1 3auér /KD/ 7 0,25

5. OHEHOYHBIE MATEPHAJIbBI

OreHOYHBIE MaTEepPHANbI AT IPOBEACHHS IIPOMEKYTOYHOM aTTECTAI[H OOYJAIONINXCS IPUBEACHBI B MPIUIOKECHUH K
paboueii mporpamMMe TUCHUILTHHBL.

@DopMbl 1 BHABI TEKYLIEr0 KOHTPOJIS 110 AUCLHUILIMHE (MOJYIIIO), BUABI 3aJaHUH, KPUTEPHH UX OLICHUBAHUS,
pacrnpernenenne 6aIoB II0 BUAAM TEKYIIETo KOHTPOIIS pa3padaTeIBAOTCS IpeTo1aBaTelieM AUCIUIUTHHEL C yIETOM €€ CIIeIH(UKHI U
JOBOJATCS IO CBEACHHS OOYJarOIMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekynmit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IIPENoJaBaTeNleM JUCLMILUTMHBI (MOIYIs), KaK IIPAaBHUIIO, C
ucronp3oBanreM DVOC mim myTeM IpoBEepKH MUCEMEHHBIX paboT, MPeTyCMOTPEHHBIX pabOYMMH ITPOTpaMMaMH JHUCIHILUIAH B
paMKax KOHTaKTHOM pabOTHI U cCaMOCTOSITENIFHOM paboTsl oOywatomuxcs. [ pukcHpoBaHHs pe3yabTaTOB TEKYIIETO KOHTPOIIS
MoxeT ucnoins3opaTtbes DMOC.

6. YAEBHO-METOANWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomengyemas qureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue M3narensc O11. anpec
TBO, TOJ
JI1.1 | Huxonsckuii C. H. ABTomaTtu3anys HHGOPMALIMOHHOTO MOBEACHUS U Mocksa: }//e.lanbook.com/book/16
HCKYCCTBEHHBIN MHTEIJIEKT: YueOHOe mocodue MUPDA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3parensc On. agpec
TBO, TOJ1
JI2.1 |Cupopkuna N.T. CHCcTeMbI HCKYCCTBEHHOTO HHTEIIICKTA. MockBa:  //www.book.ru/book/933
KuoPyc,
2020

6.2 UndopManmoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPHU 0CYLeCTBJIEHUH 00Pa30BaTeIbHOI0 MpoIecca Mo JUCHUIIHHE
(Mony.110)

6.2.1 IlepeyeHb JINIEH3HOHHOTO M CBOOO/IHO PACTIPOCTPAHSIEMOr0 POTPAMMHOI0 o0ecreyeHust

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 JAHHBIX 1 MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UndopmarnmonHas cripaBouHas cuctema Texakcnept https://tech.company-dis.ru

6.2.2.2 | UndopmarnmonHas cripaBouHas cucteMa "T'apant"” http://www.garant.ru

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

6.2.2.4 | ba3a nanHbIX «2Kene3HomoposkHbIe epeBo3km» https://cargo-report.info/

6.2.2.5 | baza maHHBIX Uil KOHKYPCOB CPENIU CIIEIMAIMCTOB Mo 00paboTKe JaHHBIX U MaIIMHHOMY 00ydenuto kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIUITIJINHBI (MO YJISA)

7.1 | YaeGHBIe ayquTOpHH U IPOBEACHNS 3aHATHH JISKIIMOHHOTO THITA, YKOMIUIEKTOBAaHHBIE CHIEHATII3UPOBAaHHON MeOebIo
U TeXHHYECKUMH CPEACTBAMHU OOy4eHHs: MyIbTHMEIUIHOE 000pyIOBaHUE TSI IPENOCTaBICHUS yaeOHOH HHpOpMaIn
OOJIBILION ayJUTOPHHU H/WIH 3BYKOYCHUITUBAOIIEe 000PYIOBaHUE (CTALIMOHAPHOE HIIH TIEPEHOCHOE).

7.2 | YueGHbIe ayqUTOPHH TS IPOBEACHHUS 3aHATHIA CEMHHAPCKOTO THIIA, IPYIHIOBBIX U HHAUBHIYAaIbHBIX KOHCYIbTAIIHH,
TEKYILEro KOHTPOJIS K IPOMEXKYTOYHOM aTTECTAllNK, YKOMILICKTOBAHHbIE CIICHAIU3UPOBAHHON MEOEIbI0 U
TEXHUYECKUMH CPEeCTBAMH 00yUEHHUsI: MyJIbTUMEANITHOE 000pyA0BaHHE 1/HJIH 3BYKOYCHIIUBAIOLIEE 000PY/I0BaHUE
(cTanioHapHOE WK TIEPEHOCHOE).

7.3 | [TomenieHNs AT CAMOCTOATENIFHOM PabOTHI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TIOAKIIFOYEHHS K
cetu "MHTepHeT" 1 obecreueHreM JOCTYIa B IEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENbHYIO CPENy YHUBEPCUTETA.

7.4 | [TomemnieHNs AL XpaHEHHS ¥ NPO(UIAKTHIECKOTO 00CTy)KUBaHNSA YIe€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




