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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO 06yqu1/1;I, TMOJTY4€HUE HAaBBIKOB IIPOTrpaMMHUPOBAHU
aJITOPUTMOB B obmactu HCKYCCTBCHHOI'O MHTCIJICKTA U aHaJIn3a MOJTYYCHHBIX PE3YIbTAaTOB.

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

Hukn (pazgen) OIT: |B1.0.32.01

3. KOMIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATIINHBI
(MOJIYJIST)

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 IIEPEBO3KAMMU", yrBep:k1éHHbII NpuKka3oM MHUHUCTEPCTBA TPYAA M COLUAIBHON 3a1IUThI
Poccuiicko ®egepaunn ot 3 nexadps 2015 r. N 9811 (3aperucrpuposan Munucrepcrsom octunnu Poccuiickoiit @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 pe3yiabTaTe 0cBOECHMS AMCHUILUIMHBI (MOYJIs1) 00Yy4AaIOLIMIACS T0JIKEH

3.1 |3nars:

3.1.1 | OCHOBHBIE METO/IbI MAILIMHHOTO O0YUEHHST; KIIACCU(HKALIUIO 3a][a4 MALIMHHOTO O0YHIEHHMS; METPUKN Ka4eCTBA 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 | YmeTh:

3.2.1 [ arperupoBaTh JaHHBIC cpencTBaMu Python; BEIMONHATE (GUIBTPAIMIO JaHHBIX cpefacTBamu Python; HacTpanBaTh Bec
HEeHpOHHA; BEIOMPATh THI KJIacCH(UKATOpa B 3aBUCUMOCTH OT ITOCTABJICHHOM 3a/1aui; BU3yaJlM3UPOBaTh JaHHbIC
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 | Baagersn:

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 COJEPKAHUE JUCLHUILINHBI (MOIYJIS)

Kon HaumeHoBaHue pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIpumeuanue

3aHATHA / Kypce

Paszgen 1. OcHOBBI aHAJIN3A JaHHBIX

1.1 OCHOBHBIE IOHATHUS aHATIN3a JaHHBIX. VICKyCCTBEHHBIN UHTEIEKT. MalIMHHOE 5 2
obyuenue. [mydokoe oOyuenne. OOyuenue ¢ yautenem u 6e3 yuurens. /Cp/
1.2 JanHble, Mozens, 00paboTKa JaHHBIX. MeTOI0N0THYeCKIe IPUHITUITEL aHATNU3EI 5 2

JanHbIX. [enu, sTamnsl, METOAbI U TEXHUKH.
OubTparys TpyNIIpPOBKa U arperanys JaHHbIX. /JIex/

1.3 Buzyanusanus nanasix. Busyanmmsanms nanasix B Phyton. Busyanmsanus B 5 2
Pandas. bubmuotexku Seaborn u Matplotlib. /Cp/

1.4 ANTOPUTMBI U CTPYKTYPHI TaHHBIX. brubnmoreka Pandas: cTpykTyps! aHHBIX: 5 2
Series u DataFrame. Pabota c csv.
Mp/

1.5 Ounprparms naHHEIX. bubanoreka Pandas. BeBox cTpok 1 KomoHOK. MeTos 5 4
query, tail, sample, head. O6beaunenne meronos. /Cp/

1.6 Arperanus nansbix B Pandas: count, sum, max, min, mean, median. Metosl 5 2
groupby u aggregate. O0benuHenne MeTo10B. /Cp/

1.7 Arperanus naHabix B Pandas: count, sum, max, min, mean, median. Meto s 5 2

groupby u aggregate. O0bpeanHEeHNE MeTONOB. /JIab/

1.8 Buzyanmsanns qaaasix B Phyton. Metonsr Busyammsarmn B Pandas. bubmmorexn 5 2
Seaborn u Matplotlib. I'paduku, TerioBsie KapThl, AUArPaMMbl PACCEUBAHUSL.
AHanu3 1 MHTEpIpeTalys pe3ynbTaToB BU3yanusauu. /Cp/




Pazgen 2. MeToabl MAIMHHOTO 00Y4eHHS

2.1

Pemaromue nepeBrsi: ocCHOBHBIE MOHATHA. Kimaccupukanus. JlepeBbs permeHui.
OcHoBHbIE TapaMeTpsl JiepeBa. JlepeBo penieHnii B 3a1auu perpeccuu. Meton
Ommkaimumx coceneit. /Jlex/

2.2

Konuenmus ciyqaiinoro neca. CiydaiiHas BBIOOpKa TPEHHPOBOYHBIX 00Pa3LoB.
VYcepennenue nporHo3os. [Ipo6iema nepeoOydeHus. MeTpuKH KadecTBa MOJICIH.
Tectuposarne ROC AUC. /Cp/

23

Heiiponnsie cetu. VckycctBenHble Heliponsl. [leprientpon. O0ydenue
HelipoHa. /Cp/

24

I'panuentHsiii ciiyck. J{poGieHue mara npu rpaJieHTHOM CITyCKe.
CroxacTHYecKuil rpaJIMeHTHBIN ciyck. MeToa Hauckopeiimero crycka. /Cp/

2.5

Heiiponnas cerb. OgHocnolinas moaens. CBepTOUHBIE HEHPOHHBIE CETH.
CBEpTOUHEIH CJI0H, CII0 MOIBBIOOPKH, IOTHOCBA3HEIH citoi. [{eneBas
¢ynxiusa. /Cp/

2.6

Pemaromue nepesbsi: 00ydenue moaenu. bubmmoteku sklearn, pandas, numpy.
Be16op napamerpos moznenu. Kpocc-sanmnanust. [IpensapurensHas o6paboTka
JMaHHBIX. TpeHUPOBOYHEIM HA0OP AaHHBIX. TeCcTOBBII HAOOp TaHHBIX.

Mp/

2.7

bubnuoteku sklearn, pandas, numpy. Beibop napamerpos moaenu. Kpocc-
Banmnanust. [IpenBapurensHas 00padoTKa TaHHBIX. TpeHHPOBOUHBIH HAOOP
nIaHHBIX. TecTOBBIH HA0OP TaHHBIX.

/J1ab/

2.8

Konnenus cimyqaiinoro neca. CiydaifHas BBIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
VYcepennenue nporHo3os. [Ipo6nema nepeodydenus. Tumbl omuobok: true
negative, false positive. Metpuku kadectBa: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /Cp/

29

PacnozHaBaHHe PYKOIMCHBIX NUGP. AITOPHTMBI CIy4aifHOTO Jeca.
OnrumaibHbIC TapaMeTpsl AepeBa u jeca. /Cp/

2.10

HckyccTBeHHBIN HeHpoH. Bxo, QyHKIMS akTHBAIMK (CUTMOU/IA,
runepOoadecknii TanreHce, SoftMax). [Togbop Becos. /Cp/

2.11

OmnpenerneHre TOHATBHOCTH TEKCTA C TIOMOIIBI0 HEHPOHHBIX ceTel. bubmmoTekn
tensorflow, Keras, Habop nanasix IMDb. /Cp/

2.12

Bbubnuoteka Keras. [1oJIHOCBS3HBIN U CrIaKUBAIOLIMiA ciiou, cioi Dropout.
Pemenue mpo6nem nepeodyuenus. /Cp/

2.13

Knaccudukanus n3o0paxeHuii mo HeCKOIbKAM KitaccaM (6onee aByx). Habop
naHabIX Fashion Mnist. /Cp/

2.14

BHemHne nCTOYHUKY NaHHBIX A5 aHanm3a. Kuggle. [TonroToBka naHHBIX.
Pa6ora c nuzobpaxkenusmu passoro ¢opmara. /Cp/

2.15

PacnioznaBanue o6pa3oB. Knaccudukaius n3o0pakeHuil Koek u co0ak.
bubmnoteka keras , ImageDataGenerator. JlocTixeHHe 33JaHHOW TOYHOCTH
MOJIeNY Ha BaJHJAIIMOHHOH BBIOOpKE. /Cp/

Paspea 3. CamocrosiTeibHast padora

3.1

AJropuT™ 00paTHOTO pacnpoctpaHeHus onMoku. MYHKIMK aKTHBALHH.
Ornenka pabots cetu. /Cp/

32

Kommsroreproe 3penne. budmnoreka OpenCV. CermeHTarms H300pakeHui.
JleTekTHpOBaHUE OOBEKTOB.
/Cp/

33

Komneroreproe 3penue. bubnuorexka OpenCV. OTciekuBaHUE TBUKYIIUXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHwue JIuiI.

/Cp/

34

O06paboTKa ecTeCTBEHHOTO si3bIka. OCHOBHBIC MOHATHA. TOKEHE3aIHsl.
JlemmaTu3anus. /Cp/

3.5

OG6paboTKa ecTeCTBEeHHOTO si3bIKa. [lapcuHT 3aBUCcHMOCTeil. Pacnio3naBanue
MMEHOBaHHBIX cymHocTel /Cp/

3.6

Hanmcanne coOCTBEHHBIX KIIACCOB JUTS OMMCAHMS HeHpOHHOI cetn. HelpoH.
Crnoit. Cets. Obyuenue moenu. Brermonnenne npenckaszanus. /Cp/

3.7

MunuMu3zanus 3HaueHus: GyHKUUU noTepb. OOydeHue: CToXacTHUeCKUi
rpaJueHTHBIN ciyck. /Cp/

3.8

IMoaroToBka k nekmusM /Cp/

39

IMoaroroska k 1abopaTopHEIM 3aHATHIM /Cp/




Paznen 4. KoHTaKkTHBIE YaChl HA ATTECTAIHIO

4.1 3auér /KD/ 5 0,15

5. OIEHOYHBIE MATEPHAJIBI

OrneHoYHbIe MaTepUabl A IPOBEACHUS IPOMEKYTOUHOM aTTecTallK OOYJaloIUXCcs MPUBEAEHBI B MPUIOKEHUH K
paboueii mporpaMme AUCIUTUIHHBL

@DOopMBI ¥ BHIBI TEKYIIET0 KOHTPOJS IO AUCIUILINHE (MOIYIIO), BHIBI 3aJJaHUH, KPUTCPHH MX OICHUBAHUS,
pacopernenenue 6aIoB M0 BUIAM TEKYLIEro KOHTPOIIS pa3padaThIBatOTCS NMPeNoaBaTeIeM JUCHHUIIIMHBI C YIETOM €€ CHeU(BUKU U
JOBOZATCS JI0 CBEJICHHS 00yJaromuXcsl Ha IEpBOM y4EOHOM 3aHSTHH.

Texymuii KOHTPOIb YCIEeBAEMOCTH OCYIIECTBIIETCS IIPeTojaBaTesieM AUCIHUIUINHEI (MOIyJTIs), KaK IPaBHIIO, ITyTeM
MPOBEPKH MHCHMEHHBIX padoT, MPeayCMOTPEHHBIX Pa00YNMH MPOrpaMMaMy AUCIUILINH B paMKaxX KOHTaKTHON pabOoTHI U
CaMOCTOSATEIBHOI paboThl 00yYAIOIIMXCS.

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

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3narensc On. agpec
TBO, TOJ[
JI1.1 | Huxonbckuii C. H. ABTOMaTH3aIMsI HHPOPMAIIMOHHOTO MOBEICHUS U Mocksa: | https://e.lanbook.com/bq
HCKYCCTBEHHBIH MHTEIUICKT: Y4eOHOe TTocodne MUPDA,
2020

6.1.2. JlonotHUTEIBLHAS JINTEPATypa

ABTODBI, COCTaBUTEIN 3arnaBue Wznmarensc On1. azmpec
TBO, TOJI
JI2.1 |Cupopkuna N.T. CucteMbl HCKyCCTBEHHOTO MHTEILIEKTA. Mocksa: | http://www.book.ru/bool
KHnoPyc,
2020

6.2 NudopManuoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPH OCYLIEeCTBJIeHUH 00Pa30BaTeILHOIO MpoIecca 1o JUCHHUIIUHE
(Moay.Ja10)

6.2.1 TlepeyeHb JMIIEH3UOHHOIO M CBOOOJHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecneYeHust

6.2.1.1 | Ubuntu

6.2.2 [lepeuens nMpodrecCHOHATBHBIX 023 JAHHBIX 1 HMH(OPMANHOHHBIX CHPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas crpaBodHas cuctrema Texakcnept https://tech.company-dis.ru

6.2.2.2 | Uadopmanmonnas cripaBouHas cucrema "'apant” http://www.garant.ru

6.2.2.3 | baza nanubIX ['ocygapcTBeHHBIX CTaHIAPTOB http://gostexpert.ru/

6.2.2.4 | baza nanubIX «Kene3HomopoxHbIC epeBo3kuy» https://cargo-report.info/

6.2.2.5 | ba3a maHHBIX U151 KOHKYPCOB CPEIH CIICIMAIUCTOB M0 00paboTKe JaHHBIX 1 MAITMHHOMY 00ydeHuto kaggle.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCIUITIJIMHBI (MO YJISA)

7.1 | YueOHBIe ayUTOPHUN JUIS IPOBEACHHUS 3aHATHH JICKIIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CIICIIUATH3NPOBAHHON MeOeIIbIO U
TEeXHHUYECKUMHU CPEICTBaMH 00ydeHHs: MyIbTHMeAnitHOe 000py 10BaHMe I Ipe1oCcTaBIeHUs yueOHOil nHpopManuu
0OIIBIIION ayIUTOPUY W/HMIIN 3ByKOYCHIIMBAIOIIee 000pyA0BaHKe (CTAlMOHAPHOE WIIH IIEPEHOCHOE).

7.2 | YueOHbIe ayniUTOPHU ISl IPOBEICHHS 3aHATUI CEMUHAPCKOTO THIIA, TPYIIIOBBIX U WHIUBHUYaIbHBIX KOHCYIBTAIHH,
TEKYIIero KOHTPOJI H IPOMEKYTOYHON aTTeCTalllH, YKOMIUIEKTOBAaHHBIE CIICIIHATN3HPOBAHHON Me0eIbIo 1
TEeXHHYECKUMH CPEACTBAMHU 00YUIEHUS: MyIbTHMEANIHOE 000PyI0BaHHE H/UIN 3BYKOYCHIHBAIOIICE

o0opyioBaHue (CTaLlMOHAPHOE WM TIEPEHOCHOE)




73

[MomeneHus I CaMOCTOSATENBHON paObOTHI, OCHALIICHHBIE KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOYKHOCTBIO MOIKITFOYEHUS K
cetu "MHTEepHET" M 00ecneyeHrneM JOCTYa B 3JIEKTPOHHYIO HH)OPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

7.4

INomemenus 115 XpaHEHHS U MPO(QUIAKTHIECKOT0 0OCITYKHBAHUS yueOHOTO 000pYI0BaHHUS.






