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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 pe3yabTaTe 0CBOEHHS TUCHHUILIMHBI (MOIYJIs1) 00Y4AKOUIHIACH T0JIKEH
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3HaTh:

3.1.1

OCHOBHBIE METOIbI MAIIMHHOTO O0YUYEHHST; KIACCU(HUKAIIUIO 33/1a4 MAITMHHOTO 00Y4EHHUS; METPUKH Ka4eCTBA MOJIETIH;
¢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

YMmerTn:

321

arperupoBaTh JaHHbIC cpeacTBamMu Python; BEIMOMHATE GUIBTPALIMIO TaHHBIX cpeacTBamu Python; HacTpauBaTh Bec
HeHpOHHA; BEIOUPATh THT KJIacCH()UKATOPa B 3aBUCIMOCTH OT ITOCTABIICHHON 33/1a4H; BU3yaIN3UPOBATh TaHHBIE
cpeactBamu 6ubanoTek pandas, seaborn, matplotlib;

322

BBITIONIHSITH MHOTOKJIACCOBYIO KITaCCU(PHKANINIO MeTonamu oubmoreku sklearn;

323

CTPOUTH ACPEBbA peI.HeHI/Iﬁ 1 BBINIOJIHATH 110 HUM IPEACKa3aHHC.

33

Buaajgern:

33.1

IIOCTPOEHUS JePEBa PELLECHU;

332

peayH3aIyy anropuTMa ciydaiiHoro seca (Random forest);

333

HaIKCaHUs HEHPOHHBIX CETEH;

334

00yJeHUS] MOJIEITH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kopn

3aHATHUSA / Kype

HanmeHoBaHuUe pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yaco | Ilpumeuanue

Pa3pnen 1. OcHOBBI aHAJIN3a JAHHBIX

1.1

OcHOBHBIE OHATHS aHATHN3a JaHHBIX. VICKyCCTBEHHBIH MHTEIIIEKT. MamuHHOE 5 2
obyuenwue. [mybokoe odydenne. O0yueHue ¢ yaureneM u 6e3 yautens. /Cp/

1.2

JauHble, Moaenb, 00paboTka JaHHBIX. METO0IOrHuecKUe IIPUHIUITBI aHATTU3bI 5 2
JaHHbIX. Llenu, sTansl, METOABI U TEXHUKU.
@unpTpanys TpyNIUPOBKA U arperaus JaHHbX. /JIex/

1.3

Busyanuzanus nanssix. Busyanusanus nansasix B Phyton. Busyanuzamus B 5 2
Pandas. bubnuoreku Seaborn u Matplotlib. /Cp/

1.4

AJITOPUTMBI ¥ CTPYKTYpPHI AaHHbIX. Brubsroreka Pandas: cTpyKTyphl TaHHBIX: 5 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5

OunbTpanusa AaHHBIX. bubnnoreka Pandas. BeiBon cTpok 1 kKoI0HOK. MeTonbl 5 4
query, tail, sample, head. O6beauHEeHNE MeTONOB. /Cp/

1.6

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTozsr 5 2
groupby u aggregate. O0bpeauHeHNe MeTOOB. /Cp/

1.7

Arperarus nansbeix B Pandas: count, sum, max, min, mean, median. Metozsr 5 2
groupby u aggregate. O0benuHenue metonoB. /J1ab/

1.8

Busyanu3zauus nanssix B Phyton. Merons! Busyanusanuu B Pandas. bubnuorexku 5 2
Seaborn u Matplotlib. I'paduku, TermaoBbie KapThl, THATPAMMBI PACCCHBAHHSL.
AHanu3 1 HHTEpIIpeTanus pe3yabTaToB Bu3yann3ammu. /Cp/

Pasgen 2. Meroabs! MAIIMHHOIO 00y4eHUs

2.1

Pemaromiye nepeBbsi: OCHOBHBIE HOHATHs. Kiaccudukanus. JlepeBbs peleHuii. 5 2
OcHOBHBIE TTapaMeTphl JepeBa. JlepeBo peleHuil B 3a1auu perpeccur. Metox
Ommxkanmux cocenei. /Jlex/

2.2

Konnenus cirydaitaoro neca. CirydaiiHast BEIOOpKa TPEHHPOBOYHBIX 00PA3IIOB. 5 4
Ycpeanenue nporHo3oB. [Ipobnema nepeodbyueHns. MeTpuky KauecTBa MOJEIH.
TectupoBanre ROC AUC. /Cp/




23 Heiiponnsie cetu. MckyccTBeHHbIe HeHpoHBL. [leprientpon. O0ydeHue 5 4
Helipona. /Cp/

2.4 I'paguentHslii ciryck. J[poGiieHune 1miara npu rpaJiIu€HTHOM CITYCKE. 5 4
CroxacTHUYeCKHid TPaIMEeHTHBIN CITycK. MeTos Hauckopeiimero ciycka. /Cp/

2.5 Hetiponnas cets. Ongnocnoiinas moaenb. CBepTOUHbIE HEHPOHHBIE CETH. 5 4
CBEPTOUHBIH CIIOH, CII0H MOABBIOOPKH, TIOTHOCBS3HEIH cioil. LleneBas
¢Gynkwys. /Cp/

2.6 Pemarorue nepeBbs: ooydenue Moaenu. bubauoreku sklearn, pandas, numpy. 5 2
Bri6op mapamerpor mozenu. Kpocc-panuparms. [IpensaputensHas oopadboTka
JaHHBIX. TPEeHUPOBOYHBINA HAOOp JaHHBIX. TecTOBBII HAOOP HaHHBIX.
Mp/

2.7 bubnuoreku sklearn, pandas, numpy. Beibop mapameTrpos monenu. Kpocc- 5 2
Bananws. [IpeaBaputensHas 00paboTka JaHHBIX. TpeHNPOBOYHEIH HAOOP
JIaHHBIX. TecToBbIil HAOOP JaHHBIX.
/J1a6/

2.8 Kownmernus ciyuaitnoro jieca. CiydaiiHas BHIOOpKa TPEHUPOBOUHBIX 00pa3IIoB. 5 4
VYcpenuenne nporao3os. [Ipobnema nepeodydenus. Tunsl onmmOoK: true
negative, false positive. Merpuku kauectsa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /Cp/

2.9 PacriozHaBaHKE PYKOMHUCHBIX HU(P. AJITOPUTMEI CITy4aifHOTO Jieca. 5 4
OnrumanbHBIE TapaMeTpsl Aepesa u jeca. /Cp/

2.10 HckyccTBeHHBIN HelipoH. Bxon, GyHKINS akTHBanuy (CHTMOMa, 5 4
runepOonmueckuii Tanrenc, SoftMax). [Ton6op Becos. /Cp/

2.11 OmnpeneneHue TOHATBHOCTH TEKCTA C IOMOIIBIO HEHPOHHBIX ceTel. bubmmorexu 5 4
tensorflow, Keras, Habop nanusix IMDb. /Cp/

2.12 bubnuoreka Keras. IToHOCBA3HBIN U CrIIaKUBAIOIIKI CI0H, CJIoi Dropout. 5 4
Pemienne npo6iiem nepeodydenus. /Cp/

2.13 Knaccudukamnus nzo0paxeHuit mo HecKOILKUM KiiaccaM (Oonee nByx). Habop 5 4
nanHbix Fashion Mnist. /Cp/

2.14 BHemHre ucTOYHUKY AaHHBIX A5 aHanu3a. Kuggle. [ToaroroBka qaHHBIX. 5 2
Pabora ¢ nzobpaxenusmu pazsoro ¢popmara. /Cp/

2.15 PacniosHaBanue 06pa3o. Kitaccudukanmys n300pakeHHA KONIEK U coDax. 5 4
bubmuorexka keras , ImageDataGenerator. JlocTimkenne 3a1aHHON TOYHOCTH
MOJIENT Ha BaJUJAIMOHHON BeIOOpKe. /Cp/
Pa3nen 3. CamocrosiTesibHasi padora

3.1 AJropuT™M 00paTHOTO PacPOCTPAHESHHUS OMMOKH. DYHKITNHM aKTHBALINY. 5 4
Ouenka pabotsr cetu. /Cp/

32 Kommbsroreproe 3penue. bubmmoreka OpenCV. CermenTarms n300pakeHui. 5 4
JlerekTupoBaHue 0ObEKTOB.
/Cp/

33 Kommeroreproe 3penue. budmmoreka OpenCV. OTcnexuBaHue TBHKYITHXCS 5 4
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JIHII.
/Cp/

34 OO6paboTka ecTecTBeHHOr0 si3bIka. OCHOBHBIE MOHATHS. TOKEeHE3alUs. 5 4
JlemmaTuzanus. /Cp/

3.5 O06paboTka ecTeCTBEHHOTO sA3bIKa. [lapcuHT 3aBrcuMocTel. PaciosHaBaHme 5 4
MMEHOBAaHHBIX cymHocTei /Cp/

3.6 Hamnucanue coOCTBEHHBIX KIACCOB IS OMMUCAHHS HEHPOHHOH ceTu. HelipoH. 5 4
Croit. Cetb. O0ydyeHnue Monenu. Boeinonuenue npeackasanus. /Cp/

3.7 MuHUMH3aIS 3HaYeHUS GYHKIMU TT0Tephb. OOyUeHHE: CTOXaCTHUCCKUI 5 4
TpafueHTHbIN ciryck. /Cp/

3.8 IMonroroeka x nexmmsm /Cp/ 5 2

3.9 Ioaroroka k naboparopHbIM 3aHsTUsM /Cp/ 5 4
Pa3nen 4. KoHTakTHBIE Yachl HA aTTECTALMIO

4.1 3auér /KD/ 5 0,15

5. OHEHOYHBIE MATEPHAJIBI

OHeHO‘-IHLIe MaTepualibl QJid TPOBEACHUA HpOMe)KyTO'—IHOﬁ aTTeCTaluu 06yanOHII/IXCH TIPUBEICHBI B IPUIIOKCHUN K

paboueil mporpaMMe JUCHUIIIAHBL.

(DOpMBI W BUABI TCKYLICTO KOHTPOJIA MO AUCHHUILIAHE (MOZ[yJ'HO), BU/IBI 3aﬂaHHﬁ, KPUTCPUHU HUX OLICHHUBAHUA,




pacmpeneneHue 0aIoB 10 BHAAM TEKYIIETo KOHTPOIs pa3padaThIBalOTCS MPENoAaBaTesieM JUCIUIUINHEI C YUETOM €€ CIIeIU(UKH 1
JIOBOAATCS JI0 CBEJCHHS 00Y4JaIOIMXCs Ha IEPBOM Y4eOHOM 3aHATHH.

pabOTHI U caMOCTOATETBHOM paboThl o0yuaronmxcs. [ GuKkCHpoBaHHUS Pe3yNbTaTOB TEKYIIETO KOHTPOISI MOXKET HUCIIONB30BaThCs

BUOC.

TeKyIlII/Iﬁ KOHTPOJIb YCIICBACMOCTHU OCYHICCTBIIACTCA IMPCIOAaBaTCICM AUCHHUIIIIMHBI (MOZ[yJ'IfI) B paMKax KOHTaKTHOMH

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iutepatypa

6.1.1. OcHoBHasl 1UTEpPaTypa

ABTOpBI, COCTaBUTENTH 3arnaBue W3parensc On. aapec
TBO, TOIT
JI1.1 | Huxoneckwuii C. H. ABToMaTH3aus HHHOPMAMOHHOTO TOBSACHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH HHTEIUIEKT: YdeOHOe mocoone MUPOA,
2020
6.1.2. JlonoiHUTeJILHAS JJUTEpATypa
ABTOpBI, COCTaBUTENTHU 3arnaBue Wznarensc On. aapec
TBO, TOJ
JI2.1 |Cunopxuna U.T. CucTeMbl HCKYCCTBEHHOI'O HHTEIJIEKTA. Mocxksa: | http://www.book.ru/bool
KunoPyc,
2020

6.2 I/IH(l)OpMaIIl/IOHHI)Ie TEXHOJIO0I'HH, UCITOJb3YyEeMbI€ IPU OCYHICCTBJICHUN 06pa3OBaTeJ'lI)l-[0[‘0 npouecca mo JuCuminjanHe

(Moay.J10)

6.2.1 IlepeyeHb TNLEH3HOHHOIO U CBOOOIHO PAaCIPOCTPAHAEMOI0 IPOTPAMMHOIO obecneyeHus

6.2.1.1

Python

6.2.1.2

Google Colaboratory

6.2.2 [lepeuens npogeccHOHATBHBIX 023 JAHHBIX 1 HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

Wndopmarmonnas cpasouynas cucrema Texskcnepr https://tech.company-dis.ru

6.2.2.2

Wndopmarmonnas cpasounas cucrema "[apant” http://www.garant.ru

6.2.2.3

baza nannbix ['ocymapcTBeHHBIX CTaHAApTOB http://gostexpert.ru/

6224

baza nanHbIx «Kene3HomopokHbIC TIEpeBO3KU» https://cargo-report.info/

6.2.2.5

bBaza naHHBIX AJIs1 KOHKYPCOB CPE/IU CIICHUAIICTOB [0 00pabOTKe TaHHBIX M MAIIMHHOMY 00y4eHuro kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

7.1

VaeOHbIC ayAUTOPHH TSI IPOBEICHUS 3aHATHI JIEKIMOHHOTO THIIA, yKOMIICKTOBAHHBIC CIIENUATI3HPOBAHHON MeOeIbI0
1 TEXHUYECKUMU CpeICTBAMU 00y4YeHHUs: MyJIbTUMEINIHOE 000pyA0BaHUE ISl IPeAoCcTaBlIeH s yaeOHOH nH(pOopMaLuu
OOJIBIIION ayTUTOPHHU H/MITH 3BYKOYCHIIMBAIOIIEe 000PYIOBaHUE (CTAIIMOHAPHOE FIIH IEPSHOCHOR).
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VaeOHbIe ayTUTOPUH JUTS IPOBEJICHUS 3aHATHI CEMHUHAPCKOTO THIIA, TPYIIIOBBIX M HHAWBHUIYAJIBHBIX KOHCYIbTAlUH,
TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOH aTTeCTalllH, YKOMIUIEKTOBAaHHEIC CIICIIHATN3NPOBAaHHON MeOeIBI0 1
TEeXHHYECKUMH CPEJICTBAMU O00y4eHHs: MyIbTUMEIUITHOE 000PYIOBaHHE H/HIH 3BYKOYCHIINBAIOIIee 000pyIOBaHHE
(cranroHapHOE WM IEPEHOCHOE).

7.3

[TomerieHust 111 CAaMOCTOATENEHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHOI TEXHUKON C BO3MOYKHOCTBIO TIOAKITIOUEHUS K
cetr "MHTepHET" 1 06eCTIeYeHHEM JOCTYIIA B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCHUTETA.

7.4

[omerenust 11 XpaHeHUsI ¥ TPO(UITAKTUIECKOT0 00CITyKMBaHHsI y4eOHOr0 000pyIOBaHHUSI.

7.5

JlabopaTopuu, OCHaIIIEHHBIE CIEUATbHBIM Ta00pPaTOPHBIM 000PYIOBAHUEM: KOMITBIOTEPHON TEXHUKON C yCTaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3MOXXHOCTBIO MOAKITIOUCHHUS K ceTh "MHTepHeT" 1 00eCIeYeHHEM I0CTYIIA B 3JICKTPOHHYIO
HH(OPMAIIMOHHO-00pa30BaTENBHYIO Cpe/ly YHUBEPCHUTETA




