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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO o6yqu1/1;I, TMOJTY4€HUE HAaBBIKOB IIPOTrpaMMHUPOBAHU
aJITOPUTMOB B obmactu HCKYCCTBCHHOI'O MHTCIJICKTA U aHaJIn3a MOJTYYCHHBIX PE3YIbTATOB.

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

Hukn (pazgen) OIT: |B1.0.32.01

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

(MOIY.JIsT)

OIIK-10 Cnocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUIECKHE 33Ja4 B 00aCTH CBOeH PO(ECCHOHALHON AEATETbHOCTH

OIIK-10.3 Hcnonb3yeT METOAbl HCKYCCTBEHHOTO MHTEIIEKTa (MALIMHHOTO 00y4eHHsI) U aHanr3a OONbUINX JAHHBIX JJIS1 peIeHUs
TPUKIIATHBIX 337149

17.026. Ipodeccnonansusiii crangapt "CIHEITUAJIMCT 11O OTIEPATUBHO-JUCHETYEPCKOMY YIIPABJIEHHUIO
KEJE3HOAOPOXHBIMU IIEPEBO3KAMM", yrBep:x1éHHbII Npuka3oM MuHUCTepCcTBA TPYAA M COLUAIBHOM 3a1lIUThI
Poccuiicko ®egepaunn ot 3 gfexadps 2015 r. N 9811 (3aperucrpupoBan Munucrepcrsom 1octunnu Poccniickoii @egepaunn
31 nexadps 2015 r., perucrpaunonnsiii N 40448)

OIIK-10. A. Opranu3zanus ABMKEHUS MOE3/I0B U KOHTPOJIb BBITTOJIHEHHUS 3KCILTYaTallMOHHOM paboThl HA 00CITY)KUBAEMOM
JTUCTICTYEPCKOM YJacTKe

B pesyabTaTe ocBOCHMS JUCHUILIMHBI (MOAYJIA) 00y4alOLIUiica 10/KeH

31

3HaTb:

3.1.1

OCHOBHBIE METO/IbI MALIMHHOTO 00Y4IEHHs; KITacCH(UKALHMIO 3a/1a4 MAIIHHHOTO 00Y4eHHsI; METPHKHU KauecTBa MOJIEIIH;
¢yskimy u Metoas! 6ubnuorexu Pandas: query, tail, sample, head; MeToas! puabTpanuy 1 arperanuy JaHHBIX; IPU3HAKU
nepeoOyUIeHHOCTH MOJIeITH; MeTo bl OnbaroTek sklearn, seaborn, matplotlib u numpy.

3.2

YMmeThb:

3.2.1

arperupoBaTh AaHHbBIC cpeacTBamu Python; BeimonHATs GriibTpaliuio qaHHbIX cpeacTBamu Python; HacTpauBats Bec
HEHUpOHHA; BEIOMPATH THI KIACCH(UKATOPA B 3aBUCUMOCTH OT [TOCTABIICHHOM 3a/1aui; BU3yaM3UPOBaTh JAHHbBIC
cpeactBamu 6nbHoTek pandas, seaborn, matplotlib;

3.2.2 | BBIMOJHATh MHOTOKITACCOBYIO KJIAaCCH(PHUKALINIO MeToAaMu Oubmnoreku sklearn;
3.2.3 [ cTpouTh AepeBbs PEIICHNUI! U BBIIOIHATE 10 HUM MpeCKa3aHue.
3.3 | Biagers:
3.3.1 | mocTpoeHwus iepeBa penieHui;
3.3.2 | peanuzanuu aaroputMa ciaydaitnoro neca (Random forest);
3.3.3 | HanucaHUs HEWPOHHBIX CETEH;
3.3.4 | oOyuenust Moaenu.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIIMHBI (MO YJIS)
Kon HaumeHoBaHue pa3iesioB U TeM /BU] 3aHATHUSI/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kypce
Pa3nen 1. BBegeHue ucKyccTBeHHbI MHTENJIEKT
1.1 HUckyccrBenHslit nHTeITeKT. OcHOBHBIC ToHATH VIW. MammHHOE 00y4deHue. 7 2
I'my6oxoe obydenne. OOyueHue ¢ yantenem u 6e3 yantens. /Jlex/
1.2 JanHble, Mozens, 00paboTKa JaHHBIX. MeTOI0N0THYeCKIe IPUHITUITEL aHATNU3EI 7 2
JaHHBIX. L{eny, 5Tamnbl, METOBl U TEXHUKH.
OubTparys TpyNIIpPOBKa U arperanys JaHHbIX. /JIex/
1.3 Buzyanusanus nanasix. Busyanmmsanms nanasix B Phyton. Busyanmsanus B 7 2
Pandas. bu6muorexn Seaborn u Matplotlib. /JIex/
1.4 ANTOPUTMBI U CTPYKTYPHI TaHHBIX. brubnmoreka Pandas: cTpykTyps! aHHBIX: 7 2
Series u DataFrame. Pabota c csv.
/Mp/
1.5 Ounprparms naHHEIX. bubanoreka Pandas. BeBox cTpok 1 KomoHOK. MeTos 7 2
query, tail, sample, head. O6beaunenne meronos. /IIp/
1.6 OunbTpanus gaHHex. bubnuoreka Pandas. BeiBox cTpok U KOMOHOK. MeTo bl 7 2
query, tail, sample, head. O6beauHeHE METOIOB. /J1ab/
1.7 Arperanus naHabix B Pandas: count, sum, max, min, mean, median. Meto s 7 2
groupby u aggregate. O0bpeanHenue MeTon0B. /I1p/
1.8 Arperanus manabIX B Pandas: count, sum, max, min, mean, median. Meto s 7 2
groupby u aggregate. O0bennHeHNEe MeTOA0B. /JIab/




1.9

Busyanusanus qanssix B Phyton. Metoas! Busyanusaruu B Pandas. bubnuorexu
Seaborn u Matplotlib. I'paduku, TenaoBbIe KapThl, THATPAMMBI PACCCHBAHUSI.
AHaNM3 U HHTEPIIPETAIs Pe3yIbTaTOB BU3yannu3anuu. /J1ad/

Pazgen 2. Metoabl MAalIMHHOIO 00y4eHHUs

2.1

Permarormue nepeBbsi: ocHOBHBIE MOHATHA. Kiaccudukanums. JlepeBps permeHui.
OcHoBHBIE TapaMeTpHI AepeBa. JlepeBo pelleHnit B 3aqaun perpeccud. Merof
Ommkanmmx coceneit. /JIex/

2.2

Konmermus ciryqaiinoro seca. CirydaifHas BRIOOpKa TPEHUPOBOYHBIX 00Pa3IoB.
Ycpennenue npor1o3oB. IIpobaema nepeobydeHns. MeTpUKH KauecTBa MOJIEIH.
Tectupoanne ROC AUC. /Jlex/
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Heiiponnsie cetu. MickyccrBenHbie HelipoHsl. [lepuentpon. O0yueHue
HelipoHa. /JIex/

2.4

I'panuentHsiii ciryck. JIpoOieHue mara npy rpaJieHTHOM CITyCKe.
CroxacTu4eckuii rpaueHTHBIN ciTyck. MeToJ Hanckopeiero cirycka. /JIex/

2.5

Heiiponnas cets. OgHocmnoiinas Mozensb. CBepToOUHbIe HEHPOHHBIE CETH.
CBEPTOUHBIH CIIOMH, CIIOW TIOBBIOOPKH, TIOJTHOCBSI3HBIH ciioi. [{eneBas
¢ysxims. /Jlex/

2.6

Pemarormue nepeBbs: o0ydenne mojaenu. bubnmnoreku sklearn, pandas, numpy.
Br16op napamerpoB monenu. Kpocc-sanunanus. [IpensapurensHas oopaboTka
JMaHHbIX. TpeHUPOBOYHBIN HAOOP JaHHBIX. TeCTOBBIN HAOOP MaHHBIX.

Mp/

2.7

bubmmoteku sklearn, pandas, numpy. Beibop napamerpos moaenu. Kpocc-
Banupanus. [Ipensapurensaas o6paboTka JaHHBIX. TpeHUPOBOYHEIA HAOOP
JMaHHbIX. TeCTOBBIN HAOOP MTaHHBIX.

/J1ab/

2.8

Konmermus cirywaiinoro sieca. CirydaifHasi BRIOOpKa TPEHUPOBOYHBIX 00pa3IoB.
Ycpennenne nporuo3oB. [Ipobnema nepeodyuerus. Tumsl omuboK: true
negative, false positive. Metpuku kadectBa: Precision, Recall, F1 score.
Tecruposarne ROC AUC. /TIp/

2.9

Pacro3HaBaHme pyKOTIMCHBIX U(P. AJNTOPHTMBI CIIy4aifHOTO Jieca.
OnrumManbHBIC TapaMeTps Aepesa u aeca. /J1ad/

2.10

HcxyccTBeHHBIH HelpoH. Bxox, hyHKINS akTHBaIUU (CUTMOUA,
runepooaryecknii Tanredc, SoftMax). ITogbop Becos. /IIp/

2.11

OrmnpeiesieHrie TOHAJIBHOCTH TEKCTA C TIOMOIIBIO HEHPOHHBIX ceTeil. BUOIHoTEKH
tensorflow, Keras, Habop manusrx IMDb. /J1a6/

2.12

bubmmoteka Keras. [ToJTHOCBS3HBIN U CTIIaXUBAIONIHIA CITOH, clioi Dropout.
Pemenne npo6nem nepeodyuenus. /Ip/

2.13

Knaccudukauuns n3o06paxeHuil mo HecKoIbKuM KiaccaM (6omnee aByx). HaGop
nanHbIx Fashion Mnist. /J1a6/

2.14

BHelniHie HCTOYHUKN TaHHBIX it aHann3a. Kuggle. TloaroToBka 1aHHbBIX.
Pabora ¢ uzobpaxxerusmu pazxHoro ¢popmara. /IIp/

2.15

PacnioznaBanme 06pa3oB. Kiraccnguxarus n3o0pakeHnil KOIIeK 1 CoOaxK.
bubnuorexka keras , ImageDataGenerator. JlocTukeHue 3aJaHHOM TOYHOCTH
MOJICIIH Ha BaJMIAIIMOHHON BhIOOpPKE. /JIab/

Pazgen 3. CamocTosiTesqibHas padoTa

3.1

Hammcanue coOCTBEHHBIX KITACCOB AJISl OMTUCAHUSI HEHPOHHOH cetn. HelipoH.
Cunoit. Cets. OOyuenne Monenu. Brimonnenue npenckasanus. /Cp/
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[penckazanue 1noja Mo pocTy 1 Becy C HOMOILbIO HEHPOHHOH ceTH.
BrmmonHenue npenckazanus. MUHAMA3AIHS 3Ha9eHUS (QYHKIUA TOTEPb.
OOyueHne: CTOXaCTHUECKUH TpagueHTHBIH ciyck. /Cp/
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3amaun pacnosHaBaHUs 00pa3oB. Kiaccudukamnus o6bexros. ITouck
n3o0paxeHus mo oodpasimy. /Cp/

34

AJropuT™ 00paTHOTO pacnpoctpaHeHus ouOku. OYHKIMK aKTHBALHH.
Ornenka pabots cetu. /Cp/

3.5

Kommsroreproe 3penne. budmmnoreka OpenCV. CermeHTarust H300pakeHMUI.
JerextupoBanue 00BEKTOB.
/Cp/

3.6

Kowmneroreproe 3penue. bubnmuorexka OpenCV. OTciexuBaHUE TBUKYIIUXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHme JIHII.

/Cp/

3.7

O06paboTKa ecTeCTBEHHOTO si3bIka. OCHOBHBIC MOHATHA. TOKeHe3aIusl.
JlemmaTuzanus. /Cp/




3.8 O6paboTka ectecTBeHHOTO s13bIKa. [TapcuHr 3aBucuMocTell. PaciosHaBaHue 7 4
HMEHOBaHHBIX cymHocTel /Cp/

39 IMoaroroBka K nekmusM /Cp/ 7 8

3.10 IMoaroTroBka k madopaTopHbM 3ausTUSIM /Cp/ 7 16

Pasznen 4. KoHTaKkTHBIE Yachl HA ATTECTAIIHIO

4.1 3auét /KD/ 7 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHouYHbIe MaTepHabl JUIsl MPOBEICHHUS IIPOMEXYTOYHON aTTECTAllMU OOYJaIOMUXCsl IPUBECHBI B IPHIIOKECHUHU K
paboueii mporpaMme AUCIUILITHHEL.

DOpMBI U BHIBI TEKYIIEr0 KOHTPOIS MO AUCUUILINHE (MOIYNIO), BUIBI 3aJJaHUH, KPDUTEPHH UX OI[CHUBAHUS,
pacnpezenenue 6auioB 10 BHJaM TEKYILEro KOHTPOJIS pa3padaThIBAIOTCS MPENoiaBaTeIeM AUCIUIUINHEL C yUETOM ee CHEeU(UKN 1
JIOBOJIATCS IO CBEACHHS 0OYJarOIMXCs Ha ITEPBOM YICOHOM 3aHITHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM NUCIUILINHGI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SMOC unu myreM NpoBEPKH MUCbMEHHBIX padoT, MPEYCMOTPEHHBIX pabounMH MporpaMMaMy TUCLUTUIMH B
paMKax KOHTAKTHOH pabOThI M CAMOCTOSATENBHOH paboThl 0Oyuaromuxcs. s puKkcHpoBaHUs pe3yabTaToOB TEKYIEro KOHTPOIIS
MOXeT ucnoinb3oBaThess DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas sureparypa

6.1.1. OcHoBHAas1 INTEpaTYpa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3natensc On. agpec
TBO, IOJ1
JI1.1 |Hwuxonscknit C. H. ABTOMaTn3anys HHHOPMAIIIOHHOTO TIOBEJICHUS 1 Mocksa: | https://e.lanbook.com/bg
WCKYCCTBEHHBIN HHTEIUIEKT: Y4eOHOe mocodue MUPDA,
2020

6.1.2. Jlono1HUTEIBLHAS JIMTEPATypa

ABTOpBI, COCTaBUTENN 3ariaBue Wznatensc 5. agpec
TBO, TOJI
J12.1 |Kene3nos M. M. MeTtoap! ¥ TEXHOJOTUU 00pabOTKH OOJBIINX JAHHBIX: Mocksa: https://e.lanbook.com/bg
y4eOHO-METOINIECKOE TTOCOOHE MockoBCK
Wit
rocyaapct
BCHHBIN
CTPOUTEIb
HBIN
YHUBEPCH
TeT, 2020

6.2 NadopManHoHHbIE TEXHOJOTHH, HCIIOJIb3YeMble PH OCYIIeCTBJIEHNN 06Pa30BaTeILHOTO Mpolecca Mo THCHATNIHHE
(Moay.a10)

6.2.1 IlepeyeHb JIMIIEH3HOHHOTO U CBOOO/IHO PACIIPOCTPAHAEMOr0 IIPOrPAMMHOI0 00ecnedYeHHs
6.2.1.1 | Python

6.2.2 Ilepeuyenb nMpoecCHOHAIBHBIX 0a3 TaHHBIX 1 HHGOPMALHOHHBIX CIPABOYHBIX CUCTEM

6.2.2.1 | Undopmarmonnas crpaBouHas cucteMa Texakcnept https://tech.company-dis.ru

6.2.2.2 | UudopmanmonHas crpaBouHas cuctema "['apant" http://www.garant.ru

6.2.2.3 | ba3a mannsIx ['ocynapcTBeHHBIX cTaHAapToB http://gostexpert.ru/

6.2.2.4 | ba3a mannbIX «OKene3HomopokHBIE IEpeBO3KM» https://cargo-report.info/
6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUMIIJINHBI (MO YJIA)

7.1 | YueOHble aynuTOpHU ISl IPOBEICHHS 3aHATUI JISKIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CIIELMAIN3UPOBAHHON MeOeIbIo
1 TEXHHYECKIMH CPEACTBAMH 00yUeHNS: MyIbTHMEIMIHOE 000pyIOBaHHUE AL IPENOCTaBICHNUS yaeOHOH HHpOpMaIn
00JIBIIION ayJUTOPHHU H/UIHN 3BYKOYCHIIHBAOIIee 000pyI0oBaHHUE (CTAHOHAPHOE MIIH IEPEHOCHOE).




7.2

VYueOHbIe ayTUTOPUH AL IPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, TPYITIOBBIX U HHAUBHAYaIbHBIX KOHCY/IbTAINH,
TEKYILEro KOHTPOJIS M MPOMEXKYTOYHOH aTTeCcTalliH, YKOMIUIEKTOBAHHbIE CIICLIHATN3UPOBAHHON MEOEIBIO U
TEXHHYECKHUMH CPeICTBAMU OOYUCHHS: MYJIbTUMEIUIHOE 000pYI0BaHHE H/UIIH 3ByKOYCHIIHBAKOLIee 000pyAOBaHUE
(cTanmoHapHOE NN TIEPEHOCHOE).
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ITomemeHus 17151 CaMOCTOSITENTFHOM PaOOTHI, OCHAIIICHHBIE KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOYKHOCTBIO ITOTKITIOYECHUS K
cet "MHTEepHET" N 0OecIIeueHneM HOCTYIA B AIEKTPOHHYIO HH()OPMALMOHHO-00Pa30BaTEIBHYIO Cpely YHHBEPCHTETA.
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[MomerneHus U XpaHSHUST H IPOPHIAKTHIECKOTO 00CITy)KUBaHUS YIeOHOTO 000PYIOBaHUSI.

7.5

JlabopaTopuu, OCHaIIEHHBIE CIEIHaIBHBIM J1a00paTOpHBIM 000PYIOBaHHEM: KOMIBIOTEPHONW TEXHUKOH € YCTaHOBICHHBIM
ITO: Python, a Taxke ¢ BO3MOXXHOCTBIO MOAKITIOUeHNUs K ceTH "MIHTepHeT" u o0ecreueHneM IOCTyMa B JJIEKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA




