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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO 06yqu1/1;I, IMOJIY4€HUE HAaBBIKOB TPOTPaMMUPOBAHUA
aJITOPUTMOB B obmactu HCKYCCTBEHHOT'O MHTEJIJICKTA U aHaJIn3a NOJIYUCHHBIX PE3YIILTATOB.

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

Iuxn (pasgen) OI: | 51.0.31.01

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

(MOIY.JIsT)

OIIK-10 Crocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUIECKHE 3a/1a49H B 00JIaCTH CBOSH MpodeccnoHaIbHOMN e TeIbHOCTH

OIIK-10.3 Hcnonb3yeT METOAb! HCKYCCTBEHHOTO MHTENJIEKTa (MAIIMHHOTO 00Yy4YeHNs1) U aHaimu3a OOJBIINX JaHHBIX ISl PELIeHUs
TPUKIaTHBIX 3a1a4

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

31

3HaTh:

3.1.1

OCHOBHBIE METO/IbI MAIIMHHOTO 00YUIeHH s ; KIACCH(UKAIINIO 3314 MAIIMHHOTO 00YUEHMs; METPUKU KAUueCTBA MOJIENH;
¢dyHKIuu 1 Metoabl oubnroTeku Pandas: query, tail, sample, head; MeTo b1 GUIBTpPAIMK U arperavy JaHHBIX; TPH3HAKA
nepeoOyIeHHOCTH MOJIeITH; MeTOo bl OnbmroTek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JaHHbIC cpeacTBamMu Python; BRIMOMHATE (GUIBTPAIMIO JAHHBIX cpefcTBaMu Python; HacTpanBaTh Bec
HEHpOHHA; BHIOMPATh THI KIacCH()UKATOPa B 3aBUCHMOCTH OT ITOCTABJICHHON 3a1a4H; BU3YaIM3UPOBAThH TAHHBIE
cpeactBamu 6ubmmoTek pandas, seaborn, matplotlib;

322

BBITIOJTHATH MHOTOKITACCOBYIO KITaCCH(PHUKAIINIO MeToaMu OnbiroTeku sklearn;

323

CTPOUTDH ACPEBbA peH.IeHPIfI 1 BBITNIOJIHATH IO HUM NPEACKa3aHUE.

33

Buaajgern:

33.1

IIOCTPOEHHUS AEPEBA PELICHUIH;

332

peanu3anyu anroputMa ciydaiaoro jeca (Random forest);

333

HaIMCaHUs HEHPOHHBIX CETEH;

334

00yJIeHUST MOJICITH.

4. CTPYKTYPA U COAEPKAHUE TUCLUAIIIMHBI (MOYJIST)

Kopn

3aHATUSA / Kype

HanmeHoBaHue pa3eioB U TeM /BUX 3aHATHS/ Cemectp | Yaco | Ilpumeuanue

Paznen 1. BBeaeHne HCKyCCTBEHHBIH HHTELJICKT

1.1

HUckycctBeHHbIH nHTEIEKT. OcHOBHBIE MoHATHA M. MammHHOe o0yueHue. 7 2
I'nybokoe o0yuenue. OOydeHue ¢ yaurtenem u 0e3 yautens. /Jlex/

1.2

JaHHbIe, MOZEIb, 00pab0TKa AaHHBIX. METOI0I0THYECKUE TIPUHIIUITEI aHAITH3bI 7 2
naHHBIX. [{enn, 3Tansl, METOB M TEXHUKH.
QunbTparys TPyNIUPOBKA U arperanus JaHHbIX. /JIex/

1.3

Busyanuzauus nanusix. Busyanuzanus nanaeix B Phyton. Busyanuszanus B 7 2
Pandas. bubnuoteku Seaborn u Matplotlib. /JIex/

1.4

AJITOPUTMBI M CTPYKTYPHI JaHHBIX. bubinoTeka Pandas: cTpyKTyphl JaHHBIX: 7 2
Series 1 DataFrame. Pa6ora ¢ csv.
Mp/

1.5

OunbTpanus ganHex. bubnnoreka Pandas. BeiBoa cTpok v K0JI0HOK. MeTob 7 2
query, tail, sample, head. O6beaunerne meronos. /TIp/

1.6

OunbTparys qaHHbX. bubimoreka Pandas. BeiBos cTpok v KOJI0HOK. MeTo b1 7 2
query, tail, sample, head. O6bpenuHEHE MeTO10B. /J1ab/

1.7

Arperanus manabiX B Pandas: count, sum, max, min, mean, median. Meto s 7 2
groupby u aggregate. O6benunenue meronos. /IIp/

1.8

Arperanus nanabeix B Pandas: count, sum, max, min, mean, median. Metosl 7 2
groupby u aggregate. O0benuHeHne MeTOI0B. /J1ab/

1.9

Buzyanmsanus naaasix B Phyton. Metonsr Busyanmsanun B Pandas. bubmmorexu 7 2
Seaborn u Matplotlib. I'paduku, TennoBsle KapThI, MATPAMMBI PACCEHBAHUS.
AHanu3 ¥ MHTepIpeTanus pe3ylbTaToB BU3yanuzanuu. /J1ad/

Pazznen 2. MeToapl MAIIIMHHOTO 00YYeHUS

2.1

Pemarormue nepeBbs: oCHOBHBIC MOHATHSA. Kiaccnukanus. JlepeBbst penieHui. 7 2
OcHOBHBIE TapaMeTpHI JepeBa. JlepeBo penieHuil B 3aqauun perpeccuu. Meron
Omkanmux cocenei. /Jlex/




2.2

Konnenus cimyqaiinoro neca. CiydaifHas BBIOOpKa TPEHUPOBOYHBIX 00Pa3IOB.
Ycpennenue nporaosos. [IpoGiiema nepeoOydenns. MeTpuku KauecTBa MOJENH.
TectupoBarne ROC AUC. /JIex/

23

Heiiponnste cern. MckyccTBeHHbIe HelpoHEL. [leprientpon. O0yueHne
HelipoHa. /Jlex/

24

I'panuentHsiii ciyck. J{poOieHne mara npu rpaiueHTHOM CITYCKe.
CroxacTHYecKuid TPaUeHTHBIN cIiyck. MeTo 1 Hauckopeiimero crycka. /Jlex/

2.5

Heiiponnas cerb. OgnHocnolinas moaenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEpTOUHBIH CII0H, CII0H IMOIBEIOOPKH, TIOJTHOCBSI3HEIN cioi. LleneBas
¢bynxuus. /Jex/

2.6

Pemaromue nepesbs: o0ydenue moaenu. bubmmoteku sklearn, pandas, numpy.
Br16op napamerpos mozenu. Kpocc-Banmunanus. [IpensapurensHas o6paboTka
naHHBIX. TPpeHUPOBOYHEIM HA0OP AaHHBIX. TeCTOBBII HAOOp TaHHBIX.

Mp/

2.7

Bubnunotexu sklearn, pandas, numpy. Beibop mapamerpos moaenu. Kpoce-
Basnanust. [IpenBapurenbHas 00paboTka JaHHBIX. TpeHUPOBOYHBIN HAOOP
naHHBIX. TecTOBBINH HA0OP TaHHBIX.

/J1a6/

2.8

Konnenius cimyqaiinoro neca. CiydaifHas BBIOOpKa TPEHUPOBOYHBIX 00Pa3IOB.
VYepennenue nporHo3oB. [Ipobnema nepeobydenus. TUnbl ommboK: true
negative, false positive. Metpuku kauectBa: Precision, Recall, F1 score.
Tectuposarne ROC AUC. /TIp/

2.9

PacrozHaBaHNe PyKOMCHBIX HU(P. AJITOPUTMEI CIIy4aifHOTO JIeca.
OnrumasbHbIe TApaMeTphI AepeBa u jeca. /J1ab/

2.10

HckyccrBeHHblii HelipoH. Bxon, GyHKius akruBanuu (curmMousa,
runepOoIrdeckuil Tanrenc, SoftMax). [Ton6op Becos. /TIp/

2.11

Ompenernenre TOHATBHOCTH TEKCTa ¢ TOMOIIBIO HeHPOHHBIX ceTell. bubmmorexn
tensorflow, Keras, Habop nanusix IMDb. /J1a6/

2.12

Bubnuoteka Keras. [ToTHOCBS3HBIN U CTITaXUBAIOMINHK cJI0H, cinoit Dropout.
Pemienue nmpobaem nepeodbyuenus. /I1p/

2.13

Knaccuduxarus n3o0pakeHuid Mo HeckoJbKUM KiaccaM (6odee aByx). Habop
na"ubeix Fashion Mnist. /J1a6/

2.14

Buenane HCTOYHUKHN MaHHBIX s aHanm3a. Kuggle. [TonrotoBka maHHBIX.
Pabota ¢ nuzobpakenusmu pazuoro ¢opmara. /I1p/

2.15

PacnosnaBanue o6pa3zoB. Kiaccudukarms nzo0pakeHnit KoIeK u codax.
bubnuoteka keras , ImageDataGenerator. JlocTikeHHe 3alaHHON TOYHOCTH
MOJIENY Ha BaJMIAIIMOHHOHN BRIOOpKE. /J1ab/

Pasgen 3. CamocrosiTesibHasi padoTa

3.1

Hamnucanue coOCTBEHHBIX KIIACCOB IS ONTUCAHUS HEHpOHHOU ceTu. HelipoHn.
Cnoii. Cers. OOyueHne Mozenu. BeimonHenue npenckazanus. /Cp/

32

IMpencka3anue momna o pocTy U BECy C IIOMOIIBI0 HEHPOHHON CeTH.
BrmonHeHue npencka3zanus. MUHIMI3anus 3Ha9eHUS (DYHKIUH [TOTEPb.
OOydenue: CTOXacTHUECKUH rpaJueHTHbIN cryck. /Cp/

33

3agauu pacriozHaBanus 00pa3oB. Kiaccudukarnus oobpekroB. [Touck
n300pakeHus o oopasiy. /Cp/

34

ANTOpUTM 00paTHOTO pacnpocTpaHeH:s onrHOKN. OyHKINHN aKTHBALINHL.
Onenka pabotsl cetu. /Cp/

3.5

Kommsroreproe 3penue. bubmorexka OpenCV. CermeHTarus n300paskeHui.
JerexrrnpoBaHue 0OBEKTOB.
/Cp/

3.6

KommerorepHoe 3penne. bubnmmnoreka OpenCV. OTcnexxuBaHUe TBUKYITHXCS
00BEKTOB BO BpeMeHH. Pacnio3HaBaHue JHII.
/Cp/

3.7

OG6paboTKa ecTecTBEHHOTO s13b1ka. OCHOBHBIE MOHATHS. TOKeHE3AIHS.
JlemmaTmzanus. /Cp/

3.8

O06paboTka ecTecTBEHHOTO s13bIka. [TapcuHr 3aBucuMocTeil. PacrosnaBanue
HMMEHOBaHHBIX cymHocteil /Cp/

3.9

HoaroToska k nexuusam /Cp/

3.10

IToaroToBka k 1abopaTopHbIM 3aHATHIM /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 TEKYIIETO KOHTPOJS 110 AUCLHUIUIMHE (MOJYIIIO), BUABI 3aJaHUH, KDUTEPUN HX OLICHUBAHUS,
pacnperneneHne 6ayIoB IO BUIAM TEKYIIEro KOHTPOIS pa3padaThIBAIOTCS MPEIo1aBaTelleM JUCIUTUIMHEL C YIeTOM €€ CTIIH(UKA 1
JOBOJATCS IO CBEACHHS OOYJarOIMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IIPENojaBaTeNleM JUCLMILUTMHBI (MOIYIs), KaK IPAaBHUIIO, C
ucronp3oBanreM SMOC mim myTeM IpoBEepKH MUCEMEHHBIX paboT, MPEeIyCMOTPEHHBIX paO0YNMH IIPOrpaMMaMH JTUCITUITINH B
paMKax KOHTaKTHOH pabOTHI i CAMOCTOSATEIbHON paboThl o0yqaromuxcs. [ GUKCHPOBaHUS Pe3yabTaTOB TEKYIET0 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 | Huxonsckuii C. H. ABTomaTtu3anys HHGOPMALIMOHHOTO MOBEACHUS U Mocksa: | https://e.lanbook.com/bq
HCKYCCTBEHHBIN HHTEIUIEKT: YueOHoe mocobue MUPDA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

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

JI2.1 | Xene3noB M. M. MeTobl ¥ TEXHOJIOTUH 00pabOTKH OOJIBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-MeToJIIecKoe ocoone MocCKOBCK
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 | UndopmanmonHas cripaBouHas cuctema Texakcrept https://tech.company-dis.ru

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

6.2.2.3 | baza manubIx ['ocygapcTBeHHBIX CTaHIApTOB http://gostexpert.ru/

6.2.2.4 | ba3a manHbIX «2Kene3HomopoxkHBIE MepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCIUIIJINHBI (MO YJIA)

7.1 | YueOHble ayAUTOPUH IS IPOBECHNUS 3aHATHI JISKIXOHHOTO THUIIA, YKOMIUIEKTOBAHHBIE CIICIIHATN3UPOBAHHON MeOENbI0
Y TEXHUYECKHUMHU CPEICTBAMU O0YUeHHS: MYIbTUMEINHHOE 000pyIOBaHME sl TPEAOCTaBlIeHUs yueOHOM nHPOpMaLuu
OOJTBIIION ayJUTOPHHU H/WIIK 3BYKOYCHIIMBAIOIIee 000pyI0BaHHE (CTAIJHOHAPHOE MITH IEPSHOCHOE).

7.2 | YueOHbIe aynUTOPHUH JJIsl NPOBEICHHS 3aHATUH CEMUHAPCKOTO THUIIA, TPYIIIOBBIX 1 MHANBUIYAJILHBIX KOHCYIbTaLlUH,
TEKYIIero KOHTPOJIS ¥ IPOMEKYTOYHO aTTeCTaINH, YKOMIDIEKTOBAHHBIC CIICIIHAIN3UPOBAHHON MEOCITBIO 1
TEeXHUYECKUMH CPEJICTBAMH O0YIECHUS: MyIbTUMEANITHOE 000pyI0BaHHE H/MITH 3BYKOYCIUIMBAOIEe 000pyA0BaHNE
(cTanoHapHOE WK IIEPEHOCHOE).

7.3 | TTomemieHus A5l CAaMOCTOATENLHON PaOOThI, OCHAIIIEHHBIE KOMIIBIOTEPHOM TEXHUKOH ¢ BO3MOYKHOCTBIO TIOIKITIOUEHHS K
cetu "MHTepHeT" M 00ecneyeHrneM JOCTYIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA.

7.4 | TTomemienus Asst XpaHEHUs ¥ MPO(UITAKTHUECKOTO 00CTy)KUBaHUsI y4€OHOTO 000pyIOBaHUS.




7.5

JlabopaTopun, OCHAIICHHBIC CIEHATBHBIM Ta00PaTOPHBIM 000PYIOBaHNEM: KOMITBIOTEPHOI TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Tarwke ¢ BO3MOXHOCTHIO MOAKITIOYCHUS K ceTH "MHTepHeT" 1 oOecrnedeHreM 0CTyMa B AIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA




