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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTaMU OCHOBHBIMU METOAAMU METOAOB MAIlIUHHOT'O 06y11eH1/1;1, TMOJIYYCHUE HABBIKOB IIPOIrpaMMUPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBEHHOI'O MHTCJUICKTA U aHaJIin3a NMOJYYEHHBIX PE3YJIbTATOB.

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

Hukn (pazpen) OIT: | b1.0.32.01

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

(MOJILYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U peliaTh HAyTHO-TEXHHYECKHE 33/1a4H B 00J1aCTH CBOeH MPO(eCCHOHANBHON AEATENbHOCTH

OIIK-10.3 Ucnonb3yeT METOIbl HCKYCCTBEHHOT'O HHTEIEKTa (MAIIMHHOIO 00YYeHH) U aHaTU3a OOJIbIINX JaHHBIX AJIS peIleHHs
TPUKJIATHBIX 32124

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

3.1|3uHars:

3.1.1 | ocHOBHBIE METO/IBI MAIIMHHOTO 00YUEHHS; KIacCU(PHUKALNIO 3a7a4 MAIIMHHOTO 00y4eHUs; METPUKU KauecTBa MOJIEIH;
¢byHkIK 1 MeTobl OndaroTekn Pandas: query, tail, sample, head; MmeTomsl GuIbTpaIiy U arperanyy JaHHBIX; TPU3HAKH
epeo0yIEeHHOCTH MOJIEIH; MeTOIbI Onbmotek sklearn, seaborn, matplotlib 1 numpy.

3.2 | YmeTh:

3.2.1 [ arperupoBaTh gaHHBIC cpencTBamMu Python; BEITONHATE GHIBTPALUIO JaHHBIX cpeacTBaMu Python; HacTpamBaTh Bec
HeHpOHHA; BEIOUPATh THT KJIacCH()UKATOPa B 3aBUCIMOCTH OT ITOCTABIICHHON 33/1a4H; BU3yaIN3UPOBATh TaHHBIE
cpeactBamu 6ubanoTek pandas, seaborn, matplotlib;

3.2.2 | BBINOJMHATH MHOTOKJIACCOBYIO KITacCH(HUKAIUIO MeTogaMu oubnmotekn sklearn;

3.2.3 | cTpOHTH JepPEBbs PEIICHUH U BHIOIHATE 110 HUM IIpEICKa3aHHe.

3.3 | Baagerts:

3.3.1 | nocTpoeHus AepeBa peLIeHuUl;

3.3.2 | peanm3anuu anroputMa ciaydaitaoro yieca (Random forest);

3.3.3 | HanucaHust HEUPOHHBIX CeTel;

3.3.4 | oOyueHHS MOZICTIH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HanmeHoBaHue pa3eioB U TeM /BUX 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATUSA / Kype

Pa3nen 1. BBegenune nckyccTBeHHbINH HHTEJIEKT

1.1 HckyccTBeHHBIH HHTEILIEKT. OcHOBHBIE noHATHA Y. MammHHOE 00y4eHue. 7 2
I'nydokoe obyuenue. O0ydeHue ¢ yuutenem u 6e3 yuaurens. /Jlex/

1.2 JanHbIe, Monenb, 00pabOTKa JaHHBIX. METOIONIOrHYECKUE IPUHIIUIIBI aHATIH3HI 7 2
JaHHbIX. [{enu, sTamnbl, METOABI U TEXHHUKH.
@unpTpanys TpyNIUPOBKA U arperaus JaHHbX. /JIex/

1.3 Busyanuzanus ganusix. Buzyanuzanus nanaeix B Phyton. Busyanuszanus B 7 2
Pandas. bubnuoreku Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI ¥ CTPYKTYpPHI TaHHBIX. brbnnoreka Pandas: cTpykTypbl JaHHBIX: 7 2
Series u DataFrame. Pabora c csv.
Mp/

1.5 OunbTpanusa AaHHBIX. bubnnoreka Pandas. BeiBon cTpok 1 kKoI0HOK. MeTonbl 7 2
query, tail, sample, head. O6beauHeHE MeTONOB. /T1p/

1.6 OunbTpanus AaHHBIX. bubnuoreka Pandas. BeiBom cTpok v KOJOHOK. MeTObI 7 2
query, tail, sample, head. O6bequHEHNE MeTONOB. /JIab/

1.7 Arperarus nansbeix B Pandas: count, sum, max, min, mean, median. Metozsr 7 2
groupby u aggregate. O6venunenue metonos. /Ilp/

1.8 Arperanus nansbix B Pandas: count, sum, max, min, mean, median. MeTossl 7 2
groupby u aggregate. O0bpennHEHNE MeTONOB. /J1ab/

1.9 Buzyanuzanus nanasix B Phyton. Metons! Busyanusanuu B Pandas. bubmmorexn 7 2
Seaborn u Matplotlib. I'paduku, TermmoBbie KapThl, THATPAMMBI PACCEHBAHHUSL.
AHaIIM3 ¥ UHTEepIpeTalys pe3yabTaToB BU3yaau3auuu. /J1ab/
Paznen 2. MeToabl MAIIMHHOTO 00yYeHUS

2.1 Pemaronue nepeBbsi: OCHOBHBIC TOHATH. Kitaccudukarms. JlepeBbs pemeHui. 7 2
OcHoBHBIE TapaMeTpsl epeBa. [lepeBo pemennii B 3a1auu perpeccun. Meroxn
onmxkanmmx coceneit. /Jlex/




2.2

Konnenius ciydaitnoro neca. Cirydaiinast BBIOOpKa TPEHHPOBOUHBIX 00Pa3IIOB.
VYepennenue nporuoso. IIpobiiema nepeodydenus. MeTpukH KauecTBa MOAEIH.
Tectupoanne ROC AUC. /JIex/

23

Heiipornsre cetn. MckyccrBenHbIe HelpoHEL. [leprientpon. O0y4eHue
HelpoHa. /JIex/

24

I'panuentHsiii cmyck. JIpoOnenue mara npu rpail€HTHOM CITYCKe.
CroxacTHYECKHA TpalMeHTHBIN CIyck. MeTos Hauckopeiiiero crycka. /JIex/

2.5

Hetiponnas cers. OnnHocunoiiHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEPTOUHBIH CIIOH, CII0H OABBIOOPKH, TIOTHOCBA3HEIH citoii. IleneBas
¢dynkyst. /JIex/

2.6

Pemarormue nepeBbsi: ooyuenne mozaenu. bubnaunoreku sklearn, pandas, numpy.
Br16op napamerpoB monenu. Kpocc-Banmnauus. IlpeasapurensHas 00padboTka
JaHHBIX. TPEeHUPOBOYHEIM HA0Op MTaHHBIX. TeCTOBBII HAOOp TaHHBIX.

Mp/

2.7

Bubnmoreku sklearn, pandas, numpy. Beibop napamerpos mozpenu. Kpocc-
Banupanus. [IpeaBaputensHas 06paboTka AaHHBIX. TpeHUpOBOUHBII HAOOP
JaHHBIX. TecTOBBIM HAOOp TaHHBIX.

/J1a6/

2.8

Konnenius ciydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOUHBIX 00Pa3IIOB.
VYepenuenue nporuosos. [Ipobnema nepeodydenust. Tumbl onmmOoK: true
negative, false positive. MeTpuku kadectsa: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /TIp/

2.9

PacriozHaBaHHMe PYKOMHCHBIX OU(P. AJITOPUTMEI CITyJaifHOTO JIeca.
OnrumanbsHble apaMeTpsl Aepesa u jeca. /J1ab/

2.10

HckyccTBeHHBIH HelpoH. Bxos, GhyHKIM akTHBAUU (CUTMOUA,
runepOonueckuii Tanrenc, SoftMax). ITondop Becos. /I1p/

2.11

OmpeneneHne TOHATBHOCTH TEKCTa C IOMOITBI0 HEHPOHHBIX ceTel. brbmmorexu
tensorflow, Keras, Habop narasrx IMDb. /J1a6/

2.12

Bubnuoreka Keras. [TomHOCBA3HBIN U CrIIaXXUBAIOIIKH ¢10H, ciioi Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukarus n3o6paxeHuit mo HecKoJIbKUM KiaccaM (6onee n1Byx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Bremnane ucToYHUKY TaHHBIX 1015 aHanmn3a. Kuggle. [ToaroroBka TaHHBIX.
Pabora ¢ nzobpaxenussmu pasnoro ¢popmarta. /IIp/

2.15

PacnioznaBanue o6pazos. Kimaccuduxanus n300paskeHuA KOIIEeK U cobax.
bubnuoreka keras , ImageDataGenerator. JlocTrkeHne 3a1aHHON TOYHOCTH
MOJIENT Ha BAJTUIAIIMOHHON BEIOOpKeE. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnucanue coOCcTBEHHBIX KJIACCOB JJIsl ONTMCAHUS HEUPOHHOU ceTu. HelpoH.
Croit. Cetb. OOy4yeHne Monenu. Beimonaenue npeackazanus. /Cp/

32

IMpenckazanue momna Mo pocTy U BECy C IOMOIIBIO HEHPOHHOH CETH.
Brmonaenne npeackazanus. MUHUMH3AIMS 3HAUCHAS (PYHKIUN TTOTEPb.
OOyueHue: cToXacTU4eCKuil rpaueHTHbI ciyck. /Cp/

33

3anauyn pacrio3HaBaHusi 00pa3zoB. Kiaccudukanus oobexroB. [Tonck
n3o0paxkeHus 1o oopasiy. /Cp/

34

ANTOpUTM 00paTHOTO PacHpOCTPaHEHMs OMHOKH. DyHKIINN aKTHBAIIH.
Onenka pabots! cetu. /Cp/

3.5

KommsrorepHoe 3penue. bubnuoreka OpenCV. CermeHTarys n300pakeHui.
JeTexkTrpoBaHue 0OBEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmmoreka OpenCV. OTcnexuBaHue TBHKYIIHXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JuI.
/Cp/

3.7

OG6paboTka ecrecTBEeHHOr O s13b1ka. OCHOBHBIE MOHATHS. ToKeHe3aIusl.
JlemmaTm3anus. /Cp/

3.8

O06paboTka ecTeCTBEHHOTO s3bIKa. [lapcuHT 3aBucuMocTtel. PaciosHaBaHue
MMEHOBAaHHBIX cymHocTei /Cp/

3.9

oaroroska x nexusam /Cp/

3.10

ITonroroBka k 1abopatopHbIM 3aHsTHAM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 7 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEACHUS IPOMEXKYTOUYHOH aTTeCTAIMH 00yJaloIMXCsl IPUBEACHBI B MPIUIOKEHUN K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBI U BUBI TEKYLIETO KOHTPOIS 110 AUCIUIUIMHE (MOZIYJIO), BUIBI 3aJJaHUH, KPUTEPHN HX OLICHUBAHMS,
pacnpezeneHne 6aIoB 1Mo BUAAM TEKYIIEro KOHTPOIIS pa3padaThIBAIOTCS MPETOaBaTeIeM AUCIUIUINHEI C yIETOM €€ CIeU(BHUKU 1
JIOBOZIATCS 10 CBEACHHS OOYJAOIINXCS Ha IIEPBOM y4eOHOM 3aHATHU.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MIPEIOaBaTeieM JAUCIHUIUIMHBI (MOIYJIs) B paMKaX KOHTaKTHOW
paboTHI U caMOCTOATETBHOM paboThl o0ydaronxcs. s GuKCHpoBaHHS Pe3yNbTaTOB TEKYIIET0 KOHTPOISI MOKET HCIIONB30BaThCS
BUOC.

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

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue M3parensc On. angpec
TBO, FOXL
JI1.1 | Huxonsckuii C. H. ABTtomaru3anus HHHOPMALMOHHOTO MOBEACHUS U Mocksa: | https://e.lanbook.com/bq
WCKYCCTBEHHBIN MHTEIUIEKT: YueOHOe mocodue MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTETH 3arnaBue W3narennc On. aapec
TBO, I'OJI

JI2.1 | XKenesnos M. M. MeTobl U TEXHOJIOTUU 00PabOTKH OONBIINX TAHHBIX: Mockga: | https://e.lanbook.com/bg
y4e0HO-MeTOANIeCcKoe ocobue 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 | UadopmanmonHas cripaBoyHas cucteMa Texakcnept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBouHas cucrema "T'apant” http://www.garant.ru

6.2.2.3 | basa nannbix ['ocynapcTBeHHBIX cTaHaapToB http://gostexpert.ru/

6.2.2.4 | ba3a nannbIx «XKene3HomOpoKHBIE epeBO3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHBIe aymuTOpHUH JUTS IPOBEACHUS 3aHATHII JTEKIIMOHHOTO THIIA, YKOMIIIEKTOBAHHBIE CIICI[HATH3NPOBAHHON MEOeNIbI0
1 TEXHUYECKUMU CPEICTBAMU O00yUYeHHUs: MyJIbTUMEINIHOE 000pyA0BaHUE IS peAOoCcTaBlIeH s yaeOHOH nH(pOopMaLuu
00JIBIIOI ayUTOPHH M/WITH 3BYKOYCHIIMBaIOIee 000pyI0BaHHE (CTALlMOHAPHOE MIIU MIEPEHOCHOE).

7.2 | YueOHble ayAUTOPHH ISl IPOBEACHHUS 3aHATHI CEMUHAPCKOr0 THIA, TPYHIIOBBIX U MHIIMBHUYaIbHBIX KOHCYJIBTAIHH,
TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOUHOH aTTeCTallny, YKOMIUIEKTOBAHHEIC CIICIIHAIN3NPOBAHHON MEOEIBI0 H
TEeXHHYECKUMH CPEJICTBAMH 00y4eHHS: MyIbTUMEIUITHOE 000pY/IOBaHHE H/HIH 3BYKOYCHIINBAIOIIEe 000pyIOBaHHE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomermieHust Ist CaMOCTOSITETBHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH ¢ BO3MOYKHOCTBIO TIOAKITIOUEHUS K
cetu "MHTepHeT" 1 06ecreueHneM JOCTYIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

7.4 | TTomerenust It XpaHEHUS! ¥ POPUIAKTUIECKOTO 00CTYKUBaHUS yueOHOTO 000pYIOBaHHUSL.




7.5

JlabopaTopun, OCHAIIEHHBIE CHEATBHBIM JTa00pPaTOPHBIM 000PYIOBAHUEM: KOMITBIOTEPHON TEXHIKON C yCTaHOBICHHBIM
I1O: Python, a Takxe ¢ BO3MOXXHOCTBIO MOAKIIIOUCHHUS K ceTh "MHTepHeT" 1 00eCeYCHUEM IOCTYIIA B 3JICKTPOHHYIO
MH(OPMAIOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA




