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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO o6yqu1/1;I, TMOJTY4€HUE HAaBBIKOB IPOTrpaMMHUPOBaHUA
aJITOPUTMOB B obmactu HCKYCCTBECHHOI'O MHTEJUICKTA U aHaJIn3a NOJIYYCHHBIX PE3YIbTATOB.

2. MECTO JUCHUIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Hukn (pazoen) OIT: |B1.0.32.01

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

(MOIY.JIsT)

OIIK-10 Cnocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUYECKHE 3a7a4H B 001aCTH CBOEH PO(ECCHOHATLHON AEATETbHOCTH

OIIK-10.3 Hcnonb3yeT METOAb! HCKyCCTBEHHOTO WHTEJIEKTa (MAIIMHHOTO 00Y4eHUs ) U aHaIM3a OOJIbIINX JaHHBIX AJIS pEICHUS
TPUKJIAJTHBIX 327149

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

3.1|3uHars:

3.1.1 | ocHOBHBIE METOIbI MAIIMHHOTO O0YUEHHUS; KITaCCH(PUKALIMIO 3a]]a4 MAIIUHHOTO 00YJIEHUs; METPUKU KauecTBa MOJIENH;
¢byHKIMU 1 MeTobl OndaroTekn Pandas: query, tail, sample, head; MmeToap! puabTpalMu U arperanyy JaHHBIX; TPU3HAKH
nepeoOyIeHHOCTH MOJIeITH; MeTo bl OnbmuoTek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 | arperupoBaTh qaHHBIE cpencTBamMu Python; BEIONHATE QHIBTPAIMIO JAHHBIX cpeacTBamMu Python; HacTpauBate Bec
HEHpOHHA; BHIOMPATh THUIT KJIACCUPHUKATOPA B 3aBUCUMOCTH OT ITOCTABICHHON 3a/1a49H; BU3YAIM3UPOBAThH TAHHBIE
cpeactBamu 6nbmnoTek pandas, seaborn, matplotlib;

3.2.2 | BBIOTHATH MHOTOKJIACCOBYIO KJIaCCH(HKAINIO MeToamu 6nbmmnoteku sklearn;

3.2.3 | cTpOUTH JIepeBbsl PEIICHUH U BHIITOJIHATH IT0 HIM TIpeICKa3aHHe.

3.3 | Baagerts:

3.3.1 | nocTpoeHus nepeBa peleHUN;

3.3.2 | peanm3anuu aaroputMa ciydaitnoro jeca (Random forest);

3.3.3 | HanucaHUs HEHPOHHBIX CETEH;

3.3.4 | oOyueHHs MOJIEITH.

4. CTPYKTYPA U COAEP’ KAHUE TUCHUIIIUHbBI (MOAYJIS)
Kon HanmeHoBaHue pa3eioB U TeM /BUX 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATUSA / Kype

Pa3nes 1. BBeieHne ncKyccTBEHHbIH HHTE/LIEKT

1.1 HUckyccrBennslil natennext. OcHoBHbIe NoHATHA M. MammHHOe o0yueHue. 7 2
I'nybokoe obyuenue. O0ydeHne ¢ yauteaeM u 6e3 yaurens. /Jlex/

1.2 JanHbIle, MosieNb, 00paboTKa JaHHBIX. METOI0IOTHYECKIE IPHHIUITEI aHATHA3EI 7 2
naHHbIX. [{enu, FTambl, METOABI U TEXHUKH.
@dunpTparys TPyNNIPOBKA U arperamys AaHHbIX. /JIex/

1.3 Busyanuzauus ganusix. Buzyanuzanus qanasix B Phyton. Busyanuszanus B 7 2
Pandas. bubnuoteku Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI U CTPYKTYPHI JaHHBIX. bubmuoreka Pandas: cTpyKTypbl TaHHBIX: 7 2
Series u DataFrame. PaGora ¢ csv.
Mp/

1.5 OunbTpanus gaHHeX. bubnuoreka Pandas. BeiBoa cTpok u kojoHOK. MeTobl 7 2
query, tail, sample, head. O6beaunerne meronos. /TIp/

1.6 OunbTparnys qaHHbIX. bubmuoreka Pandas. BeiBoa cTpok 1 koj0HOK. MeTo bl 7 2
query, tail, sample, head. O6bpenuHEHE MeTO10B. /J1ab/

1.7 Arperanus manabX B Pandas: count, sum, max, min, mean, median. MeToisr 7 2
groupby u aggregate. O6benunenue meronos. /IIp/

1.8 Arperanus ganHbix B Pandas: count, sum, max, min, mean, median. MeTois1 7 2
groupby u aggregate. O0bpeanHEHNE MeTONOB. /JIad/

1.9 Buzyanusanus naaasix B Phyton. Meronsr Busyannzanuu B Pandas. bubmortexkn 7 2
Seaborn u Matplotlib. I'paduku, TermmoBsie kKapTsl, AUATPAMMBI PACCEHBAHNS.
AHanu3 ¥ MHTepIpeTanus pe3ylbTaToB BU3yanuzanuu. /J1ad/
Pazznen 2. MeToapl MAIIIMHHOTO 00YYeHUS

2.1 Pemaromue nepeBrsi: ocHOBHBIE MOHATHA. Kimaccupukanus. Jlepebs pemenuii. 7 2
OcHOBHBIE TapaMeTpHI JepeBa. JlepeBo penieHuil B 3aqauun perpeccuu. Meron
ommkanmumx coceneil. /Jlex/




2.2 Konnenus cimyqaiinoro neca. CiydaifHas BBIOOpKa TPEHHPOBOUYHBIX 00pa3LOB. 2
Ycpenuenue nporHo3os. [Ipobnema nepeodydeHus. MeTpuKu KadecTBa MOJIEIH.
Tectuposarne ROC AUC. /JIex/

2.3 Heiiponnsie cetu. VickyccTBenuble Heliponsl. [leprientpon. O0ydenne 2
Heiipona. /Jlex/

2.4 I'panuentHsiii cyck. poOieHue mara mpy rpaJueHTHOM CITyCKe. 2
CTroxacTHYeCKH TpalMeHTHBIN ciyck. MeTo Hauckopeiimero ciycka. /JIex/

2.5 Heiiponnas cerb. OgnHocnolinas moaenb. CBepTOUHbIE HEHPOHHBIE CETH. 2
CBEpPTOUHEIH CJI0H, CII0H TOIBEIOOPKH, TOTHOCBA3HEIHN citoi. [{eneBas
¢bynxms. /Jlex/

2.6 Pemaromue nepesbs: 00ydenue moaenu. bubmmnoteku sklearn, pandas, numpy. 2
Bri6op mapamerpos mozenn. Kpoce-sanunanus. [IpensapurensHast 06padboTka
JaHHBIX. TPEHUPOBOYHBIN HAOOP JaHHBIX. TeCTOBEIH HAOOP JAHHBIX.
Mp/

2.7 Bubnunoteku sklearn, pandas, numpy. Bsi6op mapamerpos moxenu. Kpocc- 2
Banupanust. [IpensapurensHas 06padoTka naHHBIX. TpeHHPOBOYHBIH HAOOP
JIaHHBIX. TecTOBBII HAOOp TaHHBIX.
/J1ab/

2.8 Konrnenus cimyqaiinoro neca. CirydaifHas BBIOOpKa TPEHHPOBOYHBIX 00Pa3LOB. 2
VYcpennenue nporuo3oB. [Ipobnema nepeoOyyenus. Tunsl ommobok: true
negative, false positive. Metpuku kadectBa: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /TIp/

2.9 PacriozHaBaHIe pyKONHUCHBIX NU(P. AJITOPHTMBI CIIy4aifHOTO JIeca. 2
OnrumasbHbIe TApaMeTphI AepeBa u jeca. /J1ab/

2.10 HckyccTBeHHBIH HeWpoH. Bxo, GyHKIMS akTUBAIMK (CHTMOM/IA, 2
runepOoardecknii TanreHc, SoftMax). Ilondop Becos. /Tp/

2.11 OmpenerneHre TOHATBHOCTH TEKCTa C IOMOIIIBI0 HeHPOHHBIX ceTel. bubmmoTekn 2
tensorflow, Keras, Habop nanusix IMDb. /J1a6/

2.12 Bubnuoteka Keras. [ToJIHOCBS3HBIN U CIIIAXKUBAIOLIHIA CIIOH, cloi Dropout. 2
Pemienue nmpobaem nepeodbyuenus. /I1p/

2.13 Knaccudukanus nzoopaxxeHuit o HeCKOJIbKUM KiaccaM (Oosee nByx). Habop 2
narubeix Fashion Mnist. /J1a6/

2.14 BHentare nCTOYHUKN TaHHBIX A7 aHamm3a. Kuggle. [ToaroToBka TaHHBIX. 2
Pabota ¢ nuzobpakenusmu pazuoro ¢opmara. /I1p/

2.15 PacnosnaBanue o6pa3zoB. Knaccudukaius n3obpaxeHuid KOIEK U codax. 2
bubnuoteka keras , ImageDataGenerator. JlocTHxkeHUe 3aJaHHOH TOYHOCTH
MOJIENTH Ha BaJMIAIIMOHHON BEIOOpPKE. /J1ab/
Pasgen 3. CamocrosiTesibHasi padoTa

3.1 Hamnmcanue coOCTBEHHBIX KJIACCOB ISl ONMCaHUS HEUPOHHOU ceTu. HelipoH. 2
Cnoii. Cets. OOyuenne Mozenu. BeimosHenue npenckasanus. /Cp/

3.2 IIpenckaszanue mosia Mo pocTy M BECy C IOMOIIBI0 HEUPOHHOM CETH. 2
Bremonnaenue npeackazanus. MUHUMU3AIMS 3HAYSHUS QYHKIIUH MTOTEPb.
OOydeHue: cTOXacTHUECKUN TpagueHTHBIN cimyck. /Cp/

33 3agaun pacriozHaBanus o6pa3oB. Knaccudukamus o0bexToB. [Torck 3
n300pakeHus o oopasiy. /Cp/

34 ANTOPUTM 00paTHOTO pacipocTpaHEeHNUsI OMHOKH. DYHKIINH aKTHBAINH. 4
Onenka pa6ots cetu. /Cp/

3.5 KommnerorepHoe 3penne. bubmmoreka OpenCV. CermenTanus n3o00pakeHui. 4
JerexTupoBanue 0OBEKTOB.
/Cp/

3.6 KommerorepHoe 3penne. bubnmnoreka OpenCV. OTciexxuBaHue TBIKYIITAXCS 4
00BEKTOB BO BpeMeHH. Pacmo3HaBaHUe JIUIL.
/Cp/

3.7 O0paboTKa ecTeCTBEeHHOTO si3bika. OCHOBHBIC OHATHS. TOKeHe3aIusI. 4
JlemmaTmzanus. /Cp/

3.8 O0paboTKa ecTeCTBeHHOTO s3bIKa. [lapcuHT 3aBUCHMOCTei. PaciosHaBaHue 4
MMEHOBaHHBIX cymHoctel /Cp/

3.9 oaroToska k nexusim /Cp/ 8

3.10 IMoaroToBka Kk J1abopaTopHbIM 3aHATHAM /Cp/ 16

Pa3znen 4. KoHTakTHBIE Yachl HA aTTECTAIMIO




4.1 3auét /KD/ 7 0,25

5. OHEHOYHBIE MATEPHAJIbBI

OreHOYHBIE MaTEepPHANbI AT IPOBEACHHS IIPOMEKYTOYHOM aTTECTAI[H OOYJAIONINXCS IPUBEACHBI B MPIUIOKECHUH K
paboueii mporpamMMe TUCHUILTHHBL.

@DopMbl 1 BHABI TEKYLIEr0 KOHTPOJISI 10 AUCLUIUIMHE (MOJYIIIO), BUABI 3aJaHUH, KPUTEPHH HX OLCHUBAHUS,
pacmnperneneHue 6aIoOB IO BUIAM TEKYIIETO KOHTPOJIS pa3pabaTHIBAIOTCS TIPETofaBaTeNieM AUCIUIUINHEI C yIEeTOM €€ CIICHH(HKA 1
JOBOJATCS IO CBEACHHS OOYJarOIUXCS Ha EPBOM YIeOHOM 3aHATHH.

Texymuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS MIPENoJaBaTeNIeM JTUCLMILUTMHBI (MOIYIs), KaK IIPAaBHUIIO, C
ucronp3oBanreM DMOC mim myTeM MpoBEpKH IMHCBMEHHBIX Pa0oT, IPEIYCMOTPEHHBIX PAO0YNMH IIPOTPaMMaMH TUCIIUIIIHH B
paMKax KOHTaKTHOH pabOTHI I CAMOCTOSATEIbHON paboThl o0yuaromuxcs. [ GUKCHpOBaHUS Pe3yabTaTOB TEKYIIETO KOHTPOJIS
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 | Huxonsckuit C. H. ABTomaTtu3anys HHGOPMALIMOHHOTO MOBEACHUS U Mocksa: | https://e.lanbook.com/bq
HCKYCCTBEHHBIN MHTEIUIEKT: Y4eOHOe mocooue MUPDA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

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

JI2.1 | Xene3noB M. M. MeTobl ¥ TEXHOJIOTHH 00pabOTKH OONBIINX TaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4e0HO-METOJMIECKOe IToco0He MocKOBCK
ui
rocyiapcT
BEHHBIN
CTpOUTEND
HBII
YHHBEPCH
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 | UadopmarnmonHas cripaBouHas cuctreMa Texakcrept https://tech.company-dis.ru

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

6.2.2.3 | baza manubIx ['ocyaapcTBeHHBIX cTaHAapTOB http://gostexpert.ru/

6.2.2.4 | ba3a mannbIX «JKene3HonopokHbie mepeBo3Kkm» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCIUIIJINHBI (MO YJIA)

7.1 | VaeGHbIe ayquTOpHH UTS IIPOBEACHUS 3aHATHH JICKIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CIICIIMAIN3HPOBAHHOI MeOeIbIo
Y TEXHUYECKUMH CPEACTBAaMH 00y4eHUsI: MylIbTUMeIUITHOe 000pyI0BaHHUE AJIS IpeoCTaBIeHus yieOHOH nHpopMau
0O0JIBIIION ayAUTOPUH W/WITH 3BYKOYCHIINBAIONIEee 000pynoBaHNE (CTAIMOHAPHOE WIIH IIEPEHOCHOE).

7.2 | YueOHbIe aynUTOPHU JJIsl IPOBEICHHS 3aHATUI CEMUHAPCKOTO THIA, TPYIIIIOBBIX U WHIUBUYaIbHBIX KOHCYJIBTALUH,
TEKYIIEro KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTeCTallnH, YKOMIUICKTOBaHHEIE CIICIHATN3HPOBAaHHON MeOCITBI0 1
TEeXHHIECKIMH CPEACTBaMH 00ydCHNUS: MyIbTUMEHNHHOE 000pyIOBaHIE H/MIN 3BYKOYCHIIMBAIOIIEe 000PyTOBaHUE
(cTanoHapHOE WK IIEPEHOCHOE).

7.3 | TTomemeHus A7st CaMOCTOSATENLHON PaOOThI, OCHAILIEHHBIE KOMITBIOTEPHOH TEXHUKON C BO3MOYKHOCTBIO MOAKITIOUEHHS K
cerd "MHTepHeT" U 0OecreueHreM JOCTYIa B AIEKTPOHHYIO HH(POPMaLMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCHTETA.

7.4 | TTomenieHus A7st XpaHEHUs! U MPOPUIAKTHUECKOTO 00CTYKHBaHUs yueOHOTO 000pyIOBaHHUS.




7.5

JlabopaTopuu, OCHAIICHHBIC CIEHATBHBIM JT1a00PaTOPHBIM 000PYIOBaHHEM: KOMIIBIOTEPHOH TEXHUKOH € YCTaHOBIECHHBIM
I1O: Python, a Takxe ¢ BO3MOKHOCTBIO HOAKIIOYEHHS K ceTd "MHTepHeT" 1 00ecriedeHreM JOCTYIa B 3JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA




