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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | oBmagmeHme CTyAEHTaMH OCHOBHBIMH METOJaMU METO/IOB MAIIMHHOI'O O0YUCHNUS, OITy4eHHE HaBBIKOB ITPOTrPaMMUPOBAHHS
aJITOPUTMOB B 00JIACTH UCKYCCTBEHHOT'O MHTEIUIEKTA U aHAIN3a NTOTyYeHHBIX Pe3y/IbTaTOB.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3men) OIT: | 51.0.32.02

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

OIIK-10 Criocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUYECKHE 337a4H B 00JIACTH CBOEH MpodecCHOoHANbHON eSTeTbHOCTH

OIIK-10.3 Ucnonb3yeT METOIbl HCKyCCTBEHHOI'O MHTEJUIEKTa (MALIMHHOTO OOY4YeHHs ) U aHaIM3a OOJIBIINX JAaHHBIX IS peLeHUs
NPUKIaTHBIX 3a/1a4

OIIK-2 CrniocobeH moHUMaTh MPUHIHIEI Pa0OTHl COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH U UCTIONB30BATh UX JUIS PELICHUS
3a1a4 podecCHOHABHON AESTENbHOCTH

OIIK-2.3 Hcmone3yeT METOIBI U CPeCTBA MOUCKA, cOOpa 1 aHaIHM3a HH(GOPMAIUHU B 00JIacTH NPO(hECCHOHANBHON NeITeTbHOCTH

B pe3yabTaTe 0cBOEHUS AUCHUILIMHBI (MOIYJIs1) 00Y4AIOUIHIACH T0JKEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE METO/IbI MALlIMHHOTO 0OYYCHUS; KIACCH(HKALMIO 3a/1a4 MAllIMHHOTO O0YYEeHUsT; METPHKH KauecTBa MOJIEIIH;
¢yHKIIMN B MeToabl Oubmoreku Pandas: query, tail, sample, head; MeToms! GUIBTpAINK M arperaiy JaHHBIX; TPU3HAKA
nepeoOyIeHHOCTH MOZIENIH; MeToas! Onbnnotek sklearn, seaborn, matplotlib 1 numpy.

3.2 | YmeTh:

3.2.1 | arperupoBath JaHHbIe cpeacTBamu Python; BBITONHATH GHIBTPALNIO aHHBIX cpencTBamu Python; HacTpauBaTh Bec
HeWpOHHA; BEIONPATh THUII KIaccu(HKaTopa B 3aBUCHMOCTH OT ITOCTABJICHHON 3a[ja41; BU3yaJIM3UPOBATh JAHHBIC
cpeactBamu 6ubimoTek pandas, seaborn, matplotlib;

3.2.2 | BBIMOIHATH MHOTOKIIACCOBYIO Kaccu(UKaluio MmerogamMu oubnmorexu sklearn;

3.2.3 | cTpOuTH A€pPEBBS PEUICHHUH U BBIMOIHATH N0 HUM MpEACKa3aHue.

3.3 | Bamagern:

3.3.1 | nocTpoeHus AepeBa peLIeHn;

3.3.2 | peanm3arum anroputMa ciaydaitaoro yieca (Random forest);

3.3.3 | HanucaHusl HEUPOHHBIX CETEH;

3.3.4 | oOyueHHs MOIETIH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacoB | IIpumeuanue

3aHATHA / Kypce

Pasznen 1. OcHOBBI aHAIN3A TAHHBIX

1.1 OcCHOBHBIE MTOHATHS aHAJIN3a JaHHBIX. VICKyCCTBEHHBIN HHTEIIEKT. MaluHHOe 4 2
obyuenwue. [ryookoe ooydenue. O0ydeHue ¢ yanteneM u 0e3 yaurens. /Cp/
1.2 JlanHbIe, MONIENb, 00paboTKa TaHHBIX. METOMOIOrHIEeCKIE TPUHITUITEI aHATU3bI 4 2

JaHHBIX. L{enn, 3Tamsl, METOIbI U TEXHHUKH.
OunbTpanys rpynnupoBKa U arperauus AaHHbiX. /Jlex/

1.3 Busyanuzauus ganHbix. Buzyanuzanus nanseix B Phyton. Busyanuzanus B 4 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Cp/

1.4 ANTOPUTMBI M CTPYKTYPHI TaHHBEIX. brbmmoteka Pandas: cTpyKTypHI TaHHBIX: 4 2
Series u DataFrame. PaGora c csv.
Mp/

1.5 Ounbrpanus nanHbix. bubnorexa Pandas. BeiBon cTpok u konoHok. MeToabl 4 4
query, tail, sample, head. O6benuHeHNEe MeTOTOB. /Cp/

1.6 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 4 2
groupby u aggregate. O6bpennHeHNE MeTONOB. /Cp/

1.7 Arperanus gansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 4 2
groupby u aggregate. O0benuHeHne MeTo0B. /J1a6/

1.8 Busyanusanus ganusix B Phyton. Metonsl Busyanuzanuu B Pandas. bubnuorexu 4 2

Seaborn u Matplotlib. I'padukm, TemmoBsle KapTHI, AHArpaMMbl PACCEHBAHHUS.
AHanu3 u MHTepIpeTanys pe3yabTaToB Busyaiusauuu. /Cp/

Pazaes 2. MeToabl MAIIMHHOTO 00Y4eHUS




2.1

Pemaromue nepeBbs: oCHOBHBIE MOHATHSA. Knaccudukarus. JlepeBss perieHuit.
OcHoBHBIE TapaMeTpsl AepeBa. JlepeBo pelenuii B 3a1auu perpeccur. Meton
Ommkaimumx coceneit. /JIex/

2.2

Konmermus ciryqaitaoro neca. CirydaifHast BRIOOpKa TPEHUPOBOUHBIX 00pa3IioB.
Yepenuenue nporao3os. [Ipobiema nepeodyuenns. MeTpuku KadecTBa MOJEIH.
TectupoBanne ROC AUC. /Cp/

23

Hetiponnsie cetu. MckyccTBeHHbIe Heliponsl. [leprientpon. O0y4enue
Helipona. /Cp/

2.4

I'paguentHsIi ciyck. [{pobieHue mara Ipy rpaAneHTHOM CITyCKe.
CroxacTHuecKuil TpaJueHTHBIN ciryck. Meton Hauckopeiimero ciycka. /Cp/

2.5

Heiiponnas cets. OnHocnoiinas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH.
CBEPTOYHBIH CIIOM, CIIOH MOIBBIOOPKH, MTOJHOCBSA3HBIN ciioi. [leneBas
¢y, /Cp/

2.6

Pemarorue nepeBbs: o0ydeHune moaenu. bubmuoreku sklearn, pandas, numpy.
Bri6op mapamerpos mopenu. Kpocc-Bamuaanust. IlpensapurensHas o6paboTka
JaHHBIX. TPEeHUPOBOUHBIN HAOOP aHHBIX. TECTOBBIM HAOOP TAHHBIX.

Mp/

2.7

bubmmorexu sklearn, pandas, numpy. Bei6op mapamerpos monenu. Kpocc-
Banupanus. [IpegsapurensHas 06paboTka JaHHBIX. TpeHUPOBOUHBIM HAOOp
JaHHBIX. TecTOBBIN HAOOp TaHHBIX.

/J1ab/

2.8

Konmernmus cimyqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00pa3IioB.
VYepeanenue mporHo3oB. [Ipobiema nepeoOyuenust. Tursl ommoOoK: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /Cp/

2.9

PacriozHaBaHme pyKOMCHBIX IU(P. AJNTOPUTMEI CITyIaifHOTO Jieca.
OnrumansHbIC TapaMeTps Aepesa u neca. /Cp/

2.10

HckyccTBeHHsIi HelipoH. Bxon, GyHKINS akTHBaIuy (CUTMOHIa,
runepooarueckuii Tanrenc, SoftMax). ITogdop Becos. /Cp/

2.11

OrmpeienieHre TOHATBHOCTH TEKCTA C MOMOIIIBIO HEWPOHHBIX ceTell. bubnuorexku
tensorflow, Keras, Habop nanaeix IMDb. /Cp/

2.12

bubmmorexa Keras. [ToMHOCBSI3HBIN 1 CTIIQXXUBAIOMINEN CIIOH, ciioi Dropout.
Pemienne npo6iem nepeodydenus. /Cp/

2.13

Knaccudukanus n3o0pakeHuit Mo HECKOIBKUM Ki1accaM (6onee nByx). Habop
naHHbIX Fashion Mnist. /Cp/

2.14

BHemiHie HCTOYHUKY TaHHBIX jUts ananu3a. Kuggle. TToAroroBka 1aHHbIX.
Pabora ¢ nzobpaxenusmu pazHoro popmara. /Cp/

2.15

PacriosnaBanmue o6paszoB. Knaccugukanus n300paskeHuid KOIIEK U COOakK.
bubnuorexa keras , ImageDataGenerator. JlocTikeHue 3aJaHHOM TOYHOCTH
MOJICIT! Ha BAIMAAIMOHHOM BbIOOpKe. /Cp/

Pa3nen 3. CamocTosiTe/ibHas padoTa

3.1

AnTopuT™M 00paTHOTO PacHpOCTpaHeHMs OOk, DYHKIIMN aKTHBAIUH.
Onenka pa6otsl cetu. /Cp/

32

Komnwroreproe 3penue. budnuoreka OpenCV. CerMeHTalus n300paxeHHiA.
JleTekTupoBaHue 00BEKTOB.

/Cp/

33

KommsrorepHoe 3penue. bubmmoreka OpenCV. OTcinexuBaHue IBIDKYIIXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JuIl.

/Cp/

34

O0paboTka ecTeCTBEHHOTO s13bIka. OCHOBHBIE MOHATHUS. TOKeHE3aIusl.
JlemmaTm3anus. /Cp/

3.5

O6pabotka ecTecTBeHHOrO s13bIKa. [TapcuHr 3aBuCcHMOcTed. PacmosnaBanue
MMEHOBaHHBIX cymHocTel /Cp/

3.6

Hamnucanue coOCTBEHHBIX KIIaCCOB ISl OMMCAaHUsI HEHPOHHOM ceTu. HelipoH.
Croit. Cetb. OOydeHue Monenu. Boermonaenue npeackasanwus. /Cp/

3.7

MuHnMA3ays 3HaYeHns QyHKIuH notepb. OO0ydeHHe: CTOXaCTHYECKIH
rpagueHTHbIH cmyck. /Cp/

3.8

Ioaroroeka k nexuusim /Cp/

3.9

ITonroroBka k 1abopaTopHbIM 3aHATHIM /Cp/

Pasznen 4. KoHTakTHbIE Yachl HA ATTECTAIMIO




4.1 3auér /KD/ 4 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOTHON aTTECTAIH 00yJalOIMXCs IPUBEICHB! B MPIUIOKEHIH K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBI U BHIBI TEKYIIETO KOHTPOMIS 110 AUCLUIUIMHE (MOIYJIO), BUABI 3aJaHUH, KDUTEPUU HX OLICHUBAHUS,
pacnpezeneHne 6aIoB 10 BUAaM TEKYIEro KOHTPOIIS pa3padaThIBAIOTCS IPETIOAaBATENEM JUCIUIIINHEI C yI€TOM € CHEHU(UKA U
JIOBOAATCS O CBEICHUS 00YJarONINXCs Ha IEPBOM yIeOHOM 3aHATHH.

Tekymuii KOHTPONb YCIIEBAEMOCTH OCYIIECTBIISIETCS MPEIoaBaTesieM JAUCLIHUIUIMHEI (MOLYIs) B paMKaX KOHTAaKTHOM
paboTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIOIB30BaThCS
BUOC.

6. YAdEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue M3parensc On. angpec
TBO, TOXI
JI1.1 | Huxonsckuii C. H. ABToMaTH3anus HHPOPMAIIMOHHOTO TIOBEACHUS U Mocksa: | https://e.lanbook.com/bq
WCKYCCTBEHHBIN HHTEIUIEKT: YueOHoe ocodre MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTABUTEH 3ariaBue W3narennc On. aapec
TBO, TOJ
JI2.1 | Cunmopxuna WU.T. CHCTEeMBI HCKYCCTBEHHOTO MHTEIIICKTA. Mocksa: | http://www.book.ru/bool
KuoPyc,
2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIb3YeMble MPU OCYLIECTBJIEHUH 00Pa30BaTeJHLHOIO MpoLecca Mo AMCHUIINHE
(Mony.110)

6.2.1 IlepeyeHb JINIEH3MOHHOTO M CBOOOHO PACIPOCTPAHAEMOT0 MPOTPAMMHOI0 00ecTedeHust

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 Ilepeyenn npogeccCHOHANBHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBouHas cucteMa Texakcrept https://tech.company-dis.ru

6.2.2.2 | UndopmarnmonHas cripaBouHas cucreMa "T'apant" http://www.garant.ru

6.2.2.3 | ba3a nanHbIx ['ocynapcTBeHHBIX cTanaapToB http://gostexpert.ru/

6.2.2.4 | baza nannbIx «>KenesnonopoxkHsie nepeBo3ki» https://cargo-report.info/

6.2.2.5 | ba3a JaHHBIX AT KOHKYPCOB CPEIH CIICIIHAINCTOB MO 00paboTKe JaHHBIX U MaMIMHHOMY oOydeHnto kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1 | YaeOHbIe aymuTOpHH JUTS TIPOBEICHNS 3aHATHI JICKIIMOHHOTO THITA, YKOMIUICKTOBAHHBIC CIICIIAIN3NPOBAHHOI MeOeITbIo
1 TEXHIYECKIMH CPECTBAMH O0yIeHHS: MyIbTUMEUHHOE 000pyIOBaHHE JUIS TIPEOCTaBICHHs yaeOHOH nHpopMarmn
OOJBIIION ayAUTOPUHU H/UIIH 3BYKOYCHIIHMBAIOIIee 000pyIoBaHNe (CTAIIMOHAPHOE MU IIEPEHOCHOE).

7.2 | YaeOGHbIe aymuTOpHUH JUTS IPOBEICHUS 3aHATHI CEMHHAPCKOr0 TUIA, IPYIIIOBBIX U HHAWBUIYaIbHBIX KOHCYIbTAlNiA,
TEKyIIEero KOHTPOJIS U MPOMEKYTOUHOI aTTecTaluu, yKOMIUIEKTOBaHHbIE CIIEIUaIu3UpOBaHHON MeOeNbIo 1
TEXHUYECKIMH CPEJICTBAMH 00y4eHHUS: MyJIbTHMEINHHOE 000pyI0BaHIE H/UITH 3BYKOYCHIIMBAIOIee 000pyIOBaHUE
(cTanmoHapHOE WM TIEPEHOCHOE).

7.3 | TTomenieHust sl CAaMOCTOSITEITBHON paOOThI, OCHAIIEHHBIE KOMITBIOTEPHOH TEXHUKOH C BO3MOXXHOCTBIO TIONKITIOUCHHS K
ceru "MHTepHET" M 00ECHIEUeHUEM HOCTYIIA B MJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.




7.4

INomemnteHust A XpaHeHHUs ¥ IPOPUIAKTHIECKOr0 00CITy)KUBaHUS y4eOHOTro 000pyJOBaHUS.

7.5

Jlaboparopuwn, oOCHaIlIEHHBIE CTIEIHATLHBIM JIAOOPATOPHBIM 000PYIOBAHNEM: KOMITBIOTEPHOMH TEXHUKOH ¢ YCTaHOBICHHBIM
[1O: Python, a Taroke ¢ BO3SMOXKHOCTBIO MOAKIIOUEHUS K ceTh "HHTepHeT" 1 obecrieueHreM J0CTyIa B AIEKTPOHHYIO
HH()OPMAIOHHO-00pa30BaTENBHYIO CPEy YHUBEPCHTETA




