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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIQICHUC CTYACHTAMHU OCHOBHBIMU METOAAMU METOJ0B MAIlIUHHOT'O 06yqu1/1;1, TMOJIYYCHUE HABBIKOB TPOTrpaMMUPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTEJIJICKTA U aHaJIn3a NOJYYCHHBIX PE3YJIbTATOB.

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

Hukn (pazgen) OIT: |B1.0.32.01

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

(MOJILYJIST)

OIIK-10 Crocoben ¢popMyarpoBaTh U peliaTh HAYIHO-TEXHUYECKHUE 33]aui B 001aCTH CBOeH MPO(eCCHOHANBHON AEATENILHOCTH

OIIK-10.3 Mcnonk3yeT METObI HCKYCCTBEHHOI'O MHTEJIEKTA (MATMHHOTO OOYUEHHS ) U aHAJIM3a OOJIBIINX NAHHBIX JJIST PELICHHS
NPUKIATHBIX 32124

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

31

3HaTh:

3.1.1

OCHOBHBIE METO/IbI MALIMHHOTO OOYUCHUSE; KIACCH(UKAIUIO 33124 MAITHHHOTO 00YYEHHs; METPUKH Ka4eCTBA MOJIEIIH;
¢GyskImMK 1 MeToabl 6ubaroTreku Pandas: query, tail, sample, head; MeToap! GUIBTPAIMK U arperalii JaHHBIX; TPU3HAKH
nepeo0yIeHHOCTH MOJIeNH; MeToIbl Oubimotek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JAaHHbIC cpeacTBaMu Python; BHIIOMHATE GuubTpaIHio JaHHBIX cpeacTBamu Python; HacTpanBats Bec
HEeWpOHHA; BEIOMPATh THI KITacCH(UKATOPA B 3aBUCHMOCTH OT IIOCTaBJICHHOH 3a1a4uW; BU3YaJIH3UPOBATh JaHHBIE
cpeactBamu 6ubnmoTek pandas, seaborn, matplotlib;

322

BBINTOJTHATH MHOTOKJIACCOBYIO Kiaccuukanuio Metonamu Oudnnorexu sklearn;

323

CTPOUTH ACPEBbA peI.HeHI/Iﬁ W BBITIOJIHATD 110 HUM NPEIACKa3aHuEC.

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

HckycctBennsli naTe/iekT. OcHoBHbIe noHATHS M. MamuaHOe 00yueHue. 7 2
I'nydokoe obyuerue. OOydeHue ¢ yunuteneM u 0e3 yuurens. /Jlex/

1.2

JanHble, Mozenb, 00paboTKa AaHHBIX. METO0NIOrHueCKHe IPUHIIUITBI aHATIHU3bI 7 2
JaHHbIX. Llenu, aTansl, METOBI U TEXHUKU.
DunbTparys TpyIIUPOBKA U arperanust JaHHbIX. /JIex/

1.3

Busyanuzauus ganusix. Buzyanuzanus nanseix B Phyton. Busyanuzanus B 7 2
Pandas. bubnuoreku Seaborn u Matplotlib. /JIex/

1.4

AJITOPUTMBI ¥ CTPYKTYPHI JaHHBIX. brubsroreka Pandas: cTpyKTypbl JaHHBIX: 7 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5

OunbTpanus AaHHbBIX. bubnuoreka Pandas. BeiBox cTpok 1 kooHOK. MeTobl 7 2
query, tail, sample, head. O6beauHeHNEe MeTONOB. /TIp/

1.6

OunbTpanus AaHHBIX. bubmuoreka Pandas. BeiBox cTpok 1 KooHOK. MeTo b 7 2
query, tail, sample, head. O6bpenuHEHNE MeTOIOB. /J1ab/

1.7

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 7 2
groupby u aggregate. O6venunerue metonos. /IIp/

1.8

Arperauus nanseix B Pandas: count, sum, max, min, mean, median. MeTozst 7 2
groupby u aggregate. O0benuHeHnEe MeTONOB. /J1ab/

1.9

Buzyanuzanus nanasix B Phyton. Meronsr Busyanmsarun B Pandas. bubmmorexn 7 2
Seaborn u Matplotlib. I'paduku, TeroBeIe KapThl, THarpaMMbl PACCEHBAHUSL.
AHaIIn3 ¥ UHTEepIpeTalys pe3yabTaToB Buzyanuzauuu. /J1ad/

Paznen 2. MeToabl MAIIMHHOTO 00yYeHUS

2.1

Pemarorue nepeBbs: ocHOBHBIE MoHATHS. Kinaccnpukanus. JlepeBbs penieHuii. 7 2
OcHOBHBIC ITapaMeTPHI AepeBa. JlepeBo pemeHuii B 3a1auu perpeccun. Meroxn
ommkalux cocenei. /Jex/




2.2

Konneniusa ciydaitnoro neca. Cirydaiinast BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepeanenue nporuo3os. [Ipodnema nepeobyuenus. MeTprkn KauecTBa MOJEIH.
Tectuposanne ROC AUC. /Jlex/

23

Hetipornsie cetu. MckyccTBenHble HelipoHsbl. [Teprientpon. OOy4denne
Helpona. /Jlex/

24

I'panuentHsiii cmyck. JIpoGnenue miara npu rpaiu€HTHOM CITyCKe.
CroxacTHYECKHI TpalMeHTHBIN Cyck. MeTo Hauckopeiinero crycka. /JIex/

2.5

Hetiponnas cetb. OanocinoiiHas Mojenb. CBepTOYHbIE HEHPOHHBIE CETH.
CBEPTOUHEII CIIOH, CIT0i MOABBIOOPKH, MTOMHOCBSI3HEIN cioii. LleneBas
¢dynkus. /Jlex/

2.6

Pemarormue nepeBbs: o0yueHue moaenu. bubnuoreku sklearn, pandas, numpy.
Br16op napamerpoB mozpenu. Kpocc-sanunanust. [IpeaBapurensHas 00padboTka
JaHHBIX. TpeHUPOBOUHBIH HAOOp MaHHEIX. TecToBbIH HAOOp TaHHBIX.

Mp/

2.7

Bubnuoreku sklearn, pandas, numpy. Beibop mapamerpos momenu. Kpoce-
Baynanys. [IpexBapurensHas 00padoTka 1aHHbIX. TpeHHPOBOUHBIH HAOOP
JIaHHBIX. TecToBBIN HAOOP MaHHBIX.

/J1a6/

2.8

Konnenius ciydaitnoro ieca. Cirydaiinas BBIOOpKa TPEHHPOBOYHBIX 00Pa3LOB.
VYepenuenue nporuo3os. [Ipobiema nepeodyuenus. Tursl omubok: true
negative, false positive. MeTpuku kadectBa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.9

PacriozHaBaHMe PyKOMHUCHBIX TH(P. AJNTOPHTMBI CIy4alHOro Jieca.
OnrumanbHble MapamMeTpsl Aepesa u jeca. /J1ad/

2.10

HckyccTBeHHBIN HelipoH. Bxom, GpyHKIIMS akTUBAIMK (CUTMOK/IA,
runepOonmueckuii Tanrenc, SoftMax). [Tondop Becos. /TIp/

2.11

OmpeneneHne TOHATBHOCTH TEKCTA ¢ IOMOIIBI0 HEHPOHHBIX ceTel. brubmmorekn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

bubnuorexa Keras. [IoMHOCBS3HBIN U CTIIAXXUBAIOMIKK clloH, ciioi Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukarus n3o0paxeHuii mo HeCKOIbKIM Kitaccam (Oonee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

BHremane ucToOYHUKY NaHHBIX s aHanm3a. Kuggle. TloaroToBka TaHHBIX.
Pabora ¢ nzobpaxenussmu pasnoro ¢popmarta. /IIp/

2.15

PacniosnaBanue obpasoB. Knaccudukamms nzo0paxeHuil Komek 1 codax.
bubnuoreka keras , ImageDataGenerator. JIocTimXeHHe 3a1aHHON TOYHOCTH
MOJIENT Ha BAIMIAMOHHOM BEIOOpKe. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnucanue coOCTBEHHBIX KI1acCOB JJIsl ONMMCaHKUs HEHPOHHOH cetr. HellpoH.
Croii. Cetb. OOy4yeHne Monenu. Beimonaenue npeackazanus. /Cp/

32

INpenckazanue moma 1Mo PoCTy U BECY C MOMOIIBIO HEHPOHHOH CETH.
Brmonaenne npenckazanus. MUHIMH3AWA 3HAUYCHNS (QyHKINHT TOTEPb.
OOyueHue: cToXacTUYeCKuil rpaleHTHbIH ciyck. /Cp/

33

3anaun pacniozHaBaHus o0pa3oB. Kinaccuduxanus oonexToB. [Touck
n3o0paxkeHus 1o oopasiy. /Cp/

34

AJITOPUTM 0OPaTHOTO PacpOCTPaHeHMs OMHOKH. DYHKIINH aKTHBAIHH.
Onenka pa6otsl cetu. /Cp/

3.5

Kommsroreproe 3penue. bubnuoreka OpenCV. CermeHTanus n300paxeHUi.
JetexTnpoBanue 0ObEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmoreka OpenCV. OTchne:KuBaHUE TBUKYITHXCS
00BEKTOB BO BpeMeHH. PacniozHaBaHue JIUII.
/Cp/

3.7

OG6paboTka ecTecTBEHHOrO si3bika. OCHOBHbIC MOHSTHsL. TOKEHE3aIHsl.
JlemmaTm3anus. /Cp/

3.8

O06paboTka ecTeCTBEHHOT O si3bIKa. [lapcuHT 3aBHcHMOCTe. PacriosHaBaHme
HMMEHOBAHHBIX cymrHocTel /Cp/

3.9

oaroroska k nexuusam /Cp/

3.10

IToxaroroBka k nadbopaTopHbIM 3aHsTHAM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 7 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOUYHOH aTTeCTAIMH 00yJaloIMXCsl IPUBEICHB! B MPIUIOKEHUN K
paboueii mporpamMme JUCUUIIIMHBL.

@®opMBI U BHIBI TEKYLIEr0 KOHTPOIS 110 AUCLUIUIMHE (MOJYJIO), BUABI 3aJaHUH, KDUTCPHU HX OLICHUBAHUS,
pacnpezeneHne 6aIoB 10 BUAAaM TEKYIIETO KOHTPOMS pa3padaThIBAIOTCS MPEIOJaBaTesieM AUCIHUILINHBI C YUETOM €€ CTICHU(UKH 1
JIOBOAATCS O CBEICHUS 00YJarONINXCs Ha IEPBOM yIeOHOM 3aHATHH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IIPEIoAaBaTesieM JAUCHHUIUIMHBI (MOIY/s) B paMKaX KOHTaKTHON
paboTHI U caMOCTOSATETBHOM paboTHl o0ydaronmxcs. [ pUKCHPOBaHUS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOYKET UCTIOIB30BATHCS
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 | Huxonsckwuii C. H. ABToMaTH3anus HHPOPMAIIMOHHOTO TIOBEACHUS U MockBa: | https://e.lanbook.com/bq
WCKYCCTBEHHBIN HHTEIUIEKT: YdeOHOe mocooue MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

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

JI2.1 | XKenesno M. M. MeTonbl U TEXHOJIOTHU 00pabOTKU OOBINNX TaHHBIX: Mockpa: | https://e.lanbook.com/bg
y4e0HO-METOANIECKOe T0co0He MockoBcK
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 | UndopmanmonHas cripaBouHas cucrema Texakcnept 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 nanubIx «XKene3sHonopoxxHbie epeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIE ayqUTOPHH JJIsl POBEACHNUS 3aHITHUH JIEKIIMOHHOTO TUTIA, YKOMIUIEKTOBAHHBIE CIICIIHATH3UPOBAHHON MEOEITBIO
1 TEXHUYECKUMU CPEICTBAMU O0YUSHHS: MYIbTUMEIUITHOE 000pyAOBaHKE ATl IPEOCTaBIeHHS y1eOHOH nHpOpMaIK
OOJIBIIION ayTUTOPHHU H/WITN 3BYKOYCHITHBaOIIee 000pyIOBaHNE (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

7.2 | YueOHble ayAnTOPHH IJIsl IPOBEICHHS 3aHATHIH CEMHHAPCKOTO TUIA, TPYNIIOBBIX 1 MHAWBHIYAIbHBIX KOHCYIIBTALNH,
TEKYIETO KOHTPOJIS M IPOMEKYTOIHON aTTECTAIlNH, YKOMIUICKTOBaHHEIE CIICIIHAIN3HPOBAHHON MEOEIBIO 1
TEeXHIHYECKUMH CPEJICTBAMH OOYUICHUS: MyIbTHMEIHIHOE 000pyTOBaHHE H/MIIN 3BYKOYCHIIMBAIOIIEee 000pyTOBaHIE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomernieHust UIsl CaMOCTOSITETBHON pabOThI, OCHAILIEHHBIE KOMITBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO MOAKIIOYEHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B JJICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAY YHHUBEPCUTETA.

7.4 | ITomenienust Ist XpaHEHUS ¥ TPOPUIAKTUIECKOTO OOCTY>KUBaHUs YIeOHOTO 000pYAOBAHNSI.




7.5

JlabopaTopun, OCHAIIIEHHBIE CHEUATBHBIM JIa00PaTOPHBIM 000PYIOBAaHHEM: KOMITBIOTEPHOU TEXHUKOH C YCTAHOBICHHBIM
I1O: Python, a Takxe ¢ BO3MOXXHOCTBIO MOJKITIOUCHHMS K ceTh "MHTepHeT" 1 00eCIICYCHUEM IOCTYIIA B DJICKTPOHHYIO
MH(OPMAILIOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA




