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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJAJICHUE CTYJCHTAMH OCHOBHBIMH METOIaMH METOAOB MAITMHHOI0 00y4eHHs, TOTyIeHHE HABBIKOB IIPOr PAMMHPOBAHI
aJITOPUTMOB B 00JIACTH UCKYCCTBEHHOT'O MHTEIUIEKTA U aHAIN3a NTOTyYeHHBIX Pe3y/IbTaTOB.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3men) OIT: |B1.0.33.01

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOJILYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUYECKHE 337a4H B 00JIACTH CBOEH MpodecCHOoHANbHON eSTeTbHOCTH

OIIK-10.3 Ucnonb3yeT METOIbl HCKyCCTBEHHOI'O MHTEJUIEKTa (MALIMHHOTO OOY4YeHHs ) U aHaIM3a OOJIBIINX JAaHHBIX IS peLeHUs
NPUKIaTHBIX 3a/1a4

B pe3yabrate ocBOeHUsI AMCUUIIMHBI (MOIYJIs1) 00yYAIOMIUIACS J0/KEH

31

3HaTh:

3.1.1

OCHOBHBIE METO/IHI MAIIMHHOTO OOYUCHUS; KIIACCU(PHKAIIMIO 3a/1a4 MAIIMHHOTO O0OYUECHUST; METPUKH Ka4eCTBA MOJIEIIH;
¢dynknuu 1 MeTonsl oubnmuoreku Pandas: query, tail, sample, head; MeTonsl GUIBTpaIliK U arperanyy JaHHBIX; TPU3HAKH
nepeo0yIeHHOCTH MOJIEIH; MeTobl Oubimotek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JAaHHbIC cpeacTBaMu Python; BHIIOMHATE GuubTpaIHio JaHHBIX cpeacTBamu Python; HacTpanBats Bec
HEeWpOHHA; BEIOMPATh THI KIACCH(HUKATOPa B 3aBHCHMOCTH OT ITOCTABICHHON 3a/1aul; BU3yaJN3HPOBATE TAaHHBIE
cpeactBamu 6ubnuoTek pandas, seaborn, matplotlib;

322

BEITIONTHATH MHOTOKJIACCOBYIO Kitaccuukamnmio meronamu oubmmoreku sklearn;

323

CTPOUTH ACPEBbA peI.HeHI/Iﬁ W BBITIOJIHATD 110 HUM NIPEACKa3aHUC.

33

Buaajgern:

33.1

IIOCTPOEHUS IEPEBa PEILICHUIH;

332

peayH3aIyy anropuTMa ciydaiiHoro seca (Random forest);

333

HaIKCaHUs HEHPOHHBIX CETEH;

334

00yJeHUS] MOJIEITH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kopn

3aHATUSA / Kype

HanmeHoBaHue pa3eioB U TeM /BUX 3aHATHS/ Cemectp | Yaco | Ilpumeuanue

Paznen 1. BBeieHne HCKYCCTBEHHBIH HHTELIEKT

1.1

HckyccTBenHslit naTemiekr. OcHoBHBbIe moHsTHS V. MamunHOe 00ydeHue. 8 2
I'nydokoe odydenue. OOyueHue ¢ yuutesaeM U 6e3 yautens. /Jlex/

1.2

JauHble, Moaenb, 00paboTka TaHHBIX. MeTonomornyecKue NpUHIUIBI aHAINU3bI 8 2
JaHHbIX. [lenu, 3Tansl, METOABI U TEXHUKU.
@DunpTpanuys TpynIUPOBKA U arperamys AaHHbIX. /JIex/

1.3

Busyanuzanus naHHsx. Busyanusamus nanasix B Phyton. Busyanuzanus B 8 2
Pandas. bubnuoreku Seaborn u Matplotlib. /JIex/

1.4

AJITOPUTMBI ¥ CTPYKTYPHI TaHHBIX. brubimoreka Pandas: CTpyKTyphI TaHHBIX: 8 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5

OunbTpanus AaHHbIX. bubnuoreka Pandas. BeiBon cTpok u komoHOK. MeTosib 8 2
query, tail, sample, head. O6beauHeHNEe MeTONOB. /TIp/

1.6

OunbTpanus AaHHBIX. bubmuoreka Pandas. BeiBon cTpok u kosmoHOK. MeTo b 8 2
query, tail, sample, head. O6bpenuHEHNE MeTOIOB. /J1ab/

1.7

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 8 2
groupby u aggregate. O6venunerue metonos. /IIp/

1.8

Arperauus nanseix B Pandas: count, sum, max, min, mean, median. MeTozst 8 2
groupby u aggregate. O0benuHeHnEe MeTONOB. /J1ab/

1.9

Buzyanmzanus nasasix B Phyton. Meronsr Busyanmsanuu B Pandas. bubnnorexu 8 2
Seaborn u Matplotlib. I'padukm, TemoBsie KapThl, AUArpaMMbl PACCEHBAHHUS.
AHaIIn3 ¥ UHTEepIpeTalys pe3yabTaToB Buzyanuzauuu. /J1ad/

Paznen 2. MeToabl MAIIMHHOTO 00yYeHUS

2.1

Pemarorue nepeBbs: ocHOBHBIE MOHATHS. Kiaccugukanus. JlepeBbs pelieHui. 8 2
OcHOBHBIC ITapaMeTPHI AepeBa. JlepeBo pemeHuii B 3a1auu perpeccun. Meroxn
Omkanmmx cocenei. /Jlex/




2.2

Konnenius cirydaitaoro neca. CirydaiitHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepennenue nporuo3os. [Ipobiema nepeodydenms. MeTpHKy KadecTBa MOJIEIH.
Tectuposarne ROC AUC. /Jlex/

23

Hetipornsre cetu. VckyccrBeHnble Heliponsl. [lepientpon. O0y4yenue
HelpoHna. /Jlex/

24

I'panuentHsiii cryck. poGiieHue mara mpyu rpaIueHTHOM CITyCKe.
CroxacTHYECKHUI TPaIUeHTHBIN cITycK. MeTon Hauckopeiiiero crycka. /JIex/

2.5

Hetiponnas cetb. OanocinoiiHas Mojenb. CBepTOYHbIE HEHPOHHBIE CETH.
CBEPTOUHEII CIIOH, CII0i MOABBIOOPKH, TIOTHOCBSA3HEIHN ci10i. [{eneBas
bynkuus. /Jlex/

2.6

Pemaromue nepeBbs: o0yueHue mopenu. bubnuorexu sklearn, pandas, numpy.
Br16op napamerpoB mozenu. Kpocc-sanunanust. [IpexBapurenshas 00padboTka
JaHHBIX. TpeHUPOBOUHBIH HAOOp MaHHEIX. TecToBbIH HAOOp TaHHBIX.

Mp/

2.7

Bubnmorexu sklearn, pandas, numpy. Bet6op napamerpos mozenu. Kpocc-
Baymnanys. [IpenBapurenshas o0paboTka JaHHEIX. TpeHNPOBOUHbIH HAOOP
JIaHHBIX. TecToBBIN HAOOP MaHHBIX.

/J1a6/

2.8

Konnenius cirydaitnoro neca. CirydaiiHasi BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepenuenue nporuo3os. [Ipobiema nepeodyuenus. Tumsl omubok: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.9

PacriozHaBaHME PyKONUCHBIX OU(P. AJNTOPUTMEI CIIyIaifHOTO JIeca.
OnrumanbHble MapamMeTpsl Aepesa u jeca. /J1ad/

2.10

HckyccTBeHHbIH HeifpoH. Bxof, GyHKIMs akTHBaIMK (CUTMOK/IA,
runepOonuecknii Tanrenc, SoftMax). I[Togbop Becos. /TIp/

2.11

Ompenenenne TOHATHHOCTH TEKCTa € TIOMOIIBI0 HEHPOHHBIX ceTell. bubnmorexn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

bubnuorexa Keras. [TomHOCBS3HBIN U CrIaXUBAIOMINKN cIOH, cioii Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukanus n3o0pakeHui Mo HeCKOIBKUM KiaccaM (6onee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Bremnane ncTOYHUKN TaHHBIX 1711 aHanm3a. Kuggle. TloaroToBka JaHHBIX.
Pabora ¢ nzobpaxenusmu pazsoro ¢popmara. /IIp/

2.15

PacniosnaBanue o0pa3oB. Knaccugukanus n300paskeHuii KOIeK U cobax.
bubnuorexka keras , ImageDataGenerator. JlocTHXKeHUE 3aJaHHOH TOYHOCTH
MOJIENT Ha BAIMAAIMOHHOM BEIOOpKe. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnucanue coOCTBEHHBIX KIIACCOB ISl OIMMMCAHUsI HEHPOHHOM ceTu. HelipoH.
Croit. Cetb. OOy4yeHue Monenu. Bermonnenue npeackasanus. /Cp/

32

IMpencka3anue momna 1o pocTy U Becy ¢ IOMOIIbIO HEHPOHHOH CETH.
Brmonaenne npenckasanns. MUHIMI3anus 3HaA9eHUS (YHKIIUN ITOTEPb.
OOyueHune: CTOXacTUUECKHii TpaiueHTHBIH ciyck. /Cp/

33

3anaun pacrio3HaBaHus o0pa3oB. Knaccudukanus oobexros. [Torck
n300paxkeHus 1o oopasiry. /Cp/

34

ANTOpUTM 00paTHOTO PacHpOCTpaHeHNs OOk, DYHKIMN aKTHBAINH.
Onenka pa6otsr cetu. /Cp/

3.5

KommsrorepHoe 3penue. bubnuoreka OpenCV. CermeHnTanus n300pakeHuil.
JerexrupoBanue 00bEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmuoreka OpenCV. OTcinexuBaHne TBUKYITIXCS
00BEKTOB BO BpeMeHH. Pacio3HaBaHue JuII.
/Cp/

3.7

OG6paboTka ecTecTBEHHOr O 513bIKa. OCHOBHBIE MOHATHS. TOKeHE3aIHS.
JlemmaTm3anus. /Cp/

3.8

O06paboTka ecTecTBEHHOTO s13bIKa. [lapcuHT 3aBUcHMOcTeil. PacriosHaBanme
HMMEHOBAHHBIX cymrHocTel /Cp/

3.9

Ioaroroeka k nexuusim /Cp/

3.10

ITonroroBka k 1abopaTopHbIM 3aHATHIM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 8 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOTHON aTTECTAIH 00yJalOIMXCs IPUBEICHB! B MPIUIOKEHIH K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBI U BHIBI TEKYIIETO KOHTPOMIS 110 AUCLUIUIMHE (MOIYJIO), BUABI 3aJaHUH, KDUTEPUU HX OLICHUBAHUS,
pacnpezeneHne 6aIoB 10 BUAaM TEKYIEro KOHTPOIIS pa3padaThIBAIOTCS IPETIOAaBATENEM JUCIUIIINHEI C yI€TOM € CHEHU(UKA U
JIOBOAATCS O CBEICHUS 00YJarONINXCs Ha IEPBOM yIeOHOM 3aHATHH.

Tekymuii KOHTPONb YCIIEBAEMOCTH OCYIIECTBIISIETCS MPEIoaBaTesieM JAUCLIHUIUIMHEI (MOLYIs) B paMKaX KOHTAaKTHOM
paboTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIOIB30BaThCS
BUOC.

6. YAdEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue M3parensc On. angpec
TBO, TOXI
JI1.1 | Huxonsckuii C. H. ABToMaTH3anus HHPOPMAIIMOHHOTO TIOBEACHUS U Mocksa: | https://e.lanbook.com/bq
WCKYCCTBEHHBIN HHTEIUIEKT: YueOHoe ocodre MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTABUTEH 3ariaBue W3narennc On. aapec
TBO, T'OJ

JI2.1 | XKenesno M. M. MeTonbl U TEXHOJIOTHH 00pabOTKH OONBIIHNX TAHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-METOANIECKOe TI0Co0He MockoBCck
ui
rocyaapcT
BEHHBIN
CTPOUTEIb
HBII
YHUBEPCH
tet, 2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPHU 0CYIIeCTBJIEHUH 00Pa30BaTeIbHOI0 MPOIecca Mo JUCIUIITHHE
(Mony.110)

6.2.1 IlepeyeHnb JINIIEH3HOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOTPAMMHOI0 o0ecredyeHust

6.2.1.1 | Python

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 JAHHBIX 1 MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas cripaBouHas cucrema Texakcrept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBoyHas cucreMa "["apant” http://www.garant.ru

6.2.2.3 | baza nannbix ['ocymapcTBeHHBIX cTaHIapTOB http://gostexpert.ru/

6.2.2.4 | ba3a nannbIx «Kene3HonopoxxHbie nepeBo3ki» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe ayqUTOPHUH ISl TPOBEACHUS 3aHITHH JICKIMOHHOTO THITA, YKOMILIEKTOBAaHHBIE CIICIIHATH3UPOBAHHON MeOEITbIO
1 TEXHUYECKUMH CPEICTBaMU OOyUYEeHHUs: MyIbTUMEINIHOE 000pYA0BaHUE I IPEAOCTaBICHUs yueOHO! nHpopManun
OOJIBIIION ayTUTOPHHU H/WITK 3BYKOYCHIIMBAIOIIee 000pyI0BaHHE (CTAIOHAPHOE WU IIEPEHOCHOE).

7.2 | YueOHbIe ayAUTOPHU IJIsl IPOBEJCHHS 3aHATHIH CEMHHAPCKOrO THIIA, TPYIIOBBIX M MHANBHIYAIBHBIX KOHCYIbTAIlUH,
TEKyIIero KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTaIlNH, YKOMIUIEKTOBaHHbIE CIICIIHATN3UPOBAaHHON MeOECIBIO ’
TEXHIMYECKIMH CPEJCTBAMH OOy4IeHHS: MyIbTUMEIUIHHOE 000pYIOBaHNE H/HITH 3BYKOYCHIIMBAIOIIee 000pYIOBaHHE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomermeHust st CaMOCTOSITETBHON paOOThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TIOAKITIOUSHHS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCHTETA.

7.4 | TTomerenust It XpaHEHUS ¥ MPOPHUIAKTHIECKOT0 00CTY>KUBaHUsI y4eOHOro 000py10BaHMUSL.




7.5

JlabopaTopuu, OCHaII[eHHBIE CHEHATBHBIM JIa0OPaTOPHBIM 000pYIOBaHHEM: KOMITBIOTEPHON TEXHUKON C YCTaHOBICHHBIM
I1O: Python, a Takoke ¢ BO3MOXXHOCTBIO MOAKIIOYCHUS K ceTH "VHTepHeT" U obeciieueHueM JOCTYIIa B AJICKTPOHHYIO
MH(OPMAILIOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA




