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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

Iuxn (paszmen) OIT: | 51.0.35.01

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

(MOIY.JIsT)

OIIK-2 CriocobeH pemaTs npodeccHoHaTbHbIE 331a9 C HCIO0Ib30BaHHEM METOAOB, CIIOCOOO0B U CPEACTB MOTYyICHHS, XPaHEHHS U
nepepaboTKi HHPOPMALIUK; UCII0Ib30BaTh NH()OPMALIMOHHBIE U IU(POBBIE TEXHOJIOTUH B IPO(ECCHOHABLHON JIEITENEHOCTH;

OIIK-2.2 TIpuMeHseT CKBO3HBIC IIU(PPOBBIE TEXHOIOTHH IPOMBIIIIEHHOCTH B CBOSH MPO(ECCHOHATBHON NS TENEHOCTH

B pe3yabrate ocBOeHUsI AMCUUIJIMHBI (MOIYJIs1) 00Y4AIOLIMIiCS T0JIKEH

31

3HaTh:

3.1.1

OCHOBHBIE METO/IbI MAUIMHHOTO O0YUYEHHMs; KITACCU(PUKAIIUIO 38184 MAIIMHHOTO 00YYeH s; METPUKH KaueCcTBa MOJIENH;
GbyHKIMK 1 MeTo 61 OnbmuoTeku Pandas: query, tail, sample, head; MeToaB! GUIBTPAIINK U arperaliy JaHHBIX; TPU3HAKH
nepeoOyIeHHOCTH MOJIeITH; MeTo bl OnbnuoTek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JaHHbIC cpeacTBamMu Python; BRIMOMHATE (GUIBTPAIMIO JAHHBIX cpefcTBaMu Python; HacTpanBaTh Bec
HEHpOHHA; BHIOMPATh THUIT KJIAaCCU(PUKATOPA B 3aBUCHMOCTH OT IIOCTABIICHHOW 3a]]aui; BU3YaJIH3HUPOBATh JaHHBIC
cpeactBamu 6nbmMoTek pandas, seaborn, matplotlib;

322

BBITIOJTHSATH MHOTOKIIACCOBYIO KITacCH(HKAINIO MeToJaMu Oubimoteky sklearn;

323

CTPOUTDH ACPEBbA peH.IeHPIfI 1 BBITNIOJIHATH IO HUM NPEACKa3aHUE.

33

Buaajgern:

33.1

IIOCTPOEHHUS AEPEBA PELICHUIH;

332

peanu3anyu anroputMa ciydaiaoro jeca (Random forest);

333

HaIMCaHUs HEHPOHHBIX CETEH;

334

00yJIeHUST MOJICITH.

4. CTPYKTYPA U COAEPKAHUE TUCLUAIIIMHBI (MOYJIST)

Kon HaumeHoBanue pa3esioB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIpumeuyanue
3aHATUSA / Kype

Paznen 1. BBeaeHne HCKyCCTBEHHBIH HHTELJICKT

1.1 HckyccTBenHslit naTenIekT. OcHOBHBIE MoHATHA M. MamuaHOE 00ydeHHe. 9 2
I'nybokoe ob6yuenne. O0ydeHue ¢ yunuTenaeM u 6e3 yaurens. /Jlex/

1.2 JlanHbIe, MO, 00pabOTKA JaHHBIX. METOI0JIOTUYECKHE PUHITUITBI AHATHA3BI 9 2
naHHbIX. [lenwn, sTansl, METOIBI M TEXHUKH.
OunbTparys TpyINUpOBKa U arperanust JTaHHbIX. /JIex/

1.3 Busyanuzauus nanusix. Busyanuzanus nanaeix B Phyton. Busyanuszanus B 9 2
Pandas. bubnuoteku Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI ¥ CTPYKTYpPBI JaHHBIX. bubinoteka Pandas: cTpyKTyphI JaHHBIX: 9 2
Series n DataFrame. Pabota c csv.
Mp/

1.5 OunbTpanus ganHeix. bubnnoreka Pandas. BeiBog cTpok 1 KomoHOK. MeTo bl 9 2
query, tail, sample, head. O6beaunerne meronos. /TIp/

1.6 OunbTparys qaHHbx. bubnnoreka Pandas. BeiBoj cTpok 1 KOJTOHOK. MeToibI 9 2
query, tail, sample, head. O6bpenuHEHE MeTO10B. /J1ab/

1.7 Arperanus manabiX B Pandas: count, sum, max, min, mean, median. Meto s 9 2
groupby u aggregate. O6benunenue meronos. /IIp/

1.8 Arperanus nanabeix B Pandas: count, sum, max, min, mean, median. Metosl 9 2
groupby u aggregate. O0benuHeHne MeTOI0B. /J1ab/

1.9 Buzyanusanus naaasix B Phyton. Metonst Busyanmsarun B Pandas. bubmmorexn 9 2
Seaborn u Matplotlib. I'paduku, Termnossle kapThl, HATPAMMBI PACCEHBAHUS.
AHanu3 ¥ MHTepIpeTanus pe3ylbTaToB BU3yanuzanuu. /J1ad/
Pa3gen 2. MeToabl MALIMHHOTO 00y4eHHsI

2.1 Pemaromue nepeBrsi: oCHOBHBIE MOHATHA. Kinaccupukanus. [lepeBbs perieHunit. 9 2
OcHOBHBIE ITapaMeTpHI AepeBa. JepeBo pemreHui B 3aqaun perpeccun. Meron
omkalmmx cocenei. /Jex/




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

Hanucanue coOCTBEHHBIX KJIacCOB /ISl OMMMCAaHUs HEMpOHHOU cetr. HelpoH.
Cnoii. Cetb. OOyueHue Mozienu. BeimosHenue npenckasanus. /Cp/

32

Ipenckazanue moa Mo poCcTy U BeCy € MIOMOIIBIO HEHPOHHOH CETH.
BrmonHeHue npenckazanusa. MUHIMH3AIS 3HAUCHNS (QyHKIIMU TOTEPk.
OOydeHue: CTOXaCTHUECKH TpalueHTHBIN ciyck. /Cp/

33

3amauun pacrno3HaBaHus 00pa3oB. Kiaccudukarus o0bexToB. TTonck
n300pakeHus o oopasiy. /Cp/

34

ANTOPUTM 00paTHOTO pacipocTpaHeHHs ONTHOKH. DyHKINT aKTHBAIIHIH.
Onenka pabotsi cetu. /Cp/

3.5

Kommsroreproe 3penue. budbmoreka OpenCV. CermenTanus n300paxxeHuit.
JerexTnpoBaHue 0OBEKTOB.
/Cp/

3.6

KommnerorepHoe 3penne. bubnnoreka OpenCV. OTchexrnBaHne TBIKYIIIAXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JUII.
/Cp/

3.7

OG6paboTKa ecTecTBeHHOTO si3bika. OCHOBHbIE MOHATHS. TOKEeHe3aIusl.
JlemmaTmzanus. /Cp/

3.8

O6paboTka ecTecTBeHHOTO sA3bIKa. [TapcuHr 3aBucuMocteil. PaciosnaBanue
HMMEHOBaHHBIX cymHocteil /Cp/

3.9

HoaroToBka k aexuusm /Cp/

3.10

IToaroToBka k JabopaTopHbIM 3aHATHIM /Cp/

16

Pa3znen 4. KoHTakTHBIE Yachl HA aTTECTAIMIO




4.1 3auér /KD/ 9 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: | https://e.lanbook.com/bq
HCKYCCTBEHHBIN MHTEIJIEKT: YueOHOe mocodue MUPDA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narensc On. agpec
TBO, T'OJI

JI2.1 | XKenesnos M. M. MeTobl ¥ TEXHOJIOTHH 00pabOTKH OOJBIINX JAHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-MeTouIecKOoe ITocoOue MocKOBCK
ui
rocyiapcT
BEHHBIN
CTpOUTEND
HBII
YHHBEPCH
tet, 2020

6.2 UndopManmoHHbIe TEXHOJIOTHH, HCIOJIB3YeMble NMPHU 0CYIIECTBJIEHUH 00pa30BaTEILHOIO NpoLecca o AUCHHILINHE
(Mony.110)

6.2.1 IlepeyeHb JINIIEH3HOHHOTO H CBOOOIHO PACIPOCTPAHSIEMOI0 MPOTPAMMHOTI0 00ecTedeHust

6.2.1.1 | Python

6.2.2 Ilepeyens npogeccuoHANbHBIX 023 JAHHBIX U MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

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

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

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

6.2.2.4 | ba3a manHbIX «2Kene3HomoposKHbIC TIepeBO3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCIUIIJINHBI (MO YJIA)

7.1 | VueGHBIe ayquTOpHH U IPOBEACHUS 3aHATHH JICKIINOHHOTO THITA, YKOMIUIEKTOBAHHBIE CHIEUAIIII3UPOBAaHHON MeOebio
Y TEXHUYECKUMH CPEJCTBAMU 00YUEeHUS: MyJAbTUMENUITHOE 000pyIOBaHUE ISl IPENOCTaBIeHUs yIeOHOH nHopMaIiu
0O0JIBIIION ayANTOPUH W/WITH 3BYKOYCHIIMBaroIee 000pynoBaHue (CTAHOHAPHOE WK IEPEHOCHOE).

7.2 | YueOHbIe aynUTOPHUH JJIsl IPOBEICHHS 3aHATUH CEMUHAPCKOTO THIIA, TPYIIIIOBBIX U MHIMBUIYaJIbHBIX KOHCYIbTaLlUH,
TEKYIIETO KOHTPOJIS M IPOMEKYTOYHOH aTTEeCTAINH, YKOMIUIEKTOBAaHHBIC CIICIIUATIM3HPOBAHHON MEOECIBI0 N
TEXHHYECKUMH CPEACTBAMHU 00y4IeHHs: MyIbTHMEANITHOE 000pyA0BaHNE H/HIIH 3BYKOYCHIIMBAoIee 000py0BaHIe
(cTanoHapHOE WK IIEPEHOCHOE).

7.3 | TTomemieHus A7st CaMOCTOATENFHON paOOThI, OCHAIIICHHBIE KOMITBIOTEPHOHN TEXHUKOH € BO3MOKHOCTBIO IO JKITFOYEHUS K
cetu "UHTepHeT" M 0OecneyeHreM JOCTYIa B 3JIEKTPOHHYIO HHPOPMaLMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHUTETA.

7.4 | TTomenienust aA7st XpaHeHUs. ¥ TPODUIAKTUIECKOTO 00CITy)KUBaHUs y4eOHOTO 000PYIOBaHUSI.




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




