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AHHOTaIU

Jucuumnnna «MamurHaHOe 00yueHHe» BXOAUT B 00pa30BaTeIbHYI0 IPOrPaMMy BBICIIETO
oOpa3zoBaHusi — Mporpammy OakajaBpuaTa I10 HANpaBJICHUIO IOATOTOBKHM/ CHEUHATbHOCTU
45.03.02 «JIunreuctuka» HarpaBleHHOCTH «TeopeTudeckass W NPUKIAAHAS JIMHIBHUCTHKAY.
JucuumuinHa peanusyercs Kapeapoi «Ne63»y.

JucuumuivHa HateneHa Ha (JOpMUPOBAHKE Y BBIITYCKHHUKA CIEIYIOINX KOMIIETEHIIHIHA:

VYK-1 «CnocobeH ocymecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CUHTE3 MH(OpMAIUH,
IPUMEHSATH CUCTEMHBIN MOIXO0/ ISl PELICHNUS TIOCTABICHHBIX 3312

VK-2 «CnocobeH ompenensaTh Kpyr 3a1ad B paMKax IOCTABJICHHOM LeIW U BBHIOMpATH
ONTUMAJIbHBIE CIOCOOBI UX PEIICHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, MMEIOIIUXCS
pECYpPCOB U OIrpaHUYEHUID)

[IK-1 «CnocobHocth paboTaTh C OCHOBHBIMH HH(OPMAIIMOHHO-TIOUCKOBBIMU U
SKCHEPTHHIMH  CHUCTEMaMH, CHCTEMaMH TpEACTABICHUS 3HAHUH, CHHTAKCHYECKOTO H
MOpP(OJIOTHUECKOT0 aHaln3a, aBTOMATUYECKOTO CHHTE3a W PACIO3HAaBaHUS peud, o0paboTKH
JeKCUKOTrpaduIecKoi uHpopManuu u ABTOMATH3UPOBAHHOTO nepeBo/a,
aBTOMATH3MPOBAHHBIMU CHCTEMaMH UICHTU(UKAINH U BepU(DUKALIUN JTHIHOCTI

[TK-5 «CrocoGHOCTH pemaTh CTaHAapTHBIC 33Ja4u MPO(EeCcCHOHATBHOMN NesITeTbHOCTH Ha
ocHOBe MH(OPMAITMOHHON U OHOIHOTpaguUecKoi KyIbTyphl C IPUMEHEHUEM HH(DOPMAITMOHHO-
JMHTBUCTUYECKUX TEXHOJOTMH M C Y4YeTOM OCHOBHBIX TpeOoBaHMH HH(POPMALMOHHON
0e30macHOCTH»

[IK-6 «Bnagenne wmeromamMu (GOpPMATBbHOTO W KOTHUTUBHOTO — MOJEIHPOBAHUS
€CTECTBEHHOTO SI3bIKa M METOJIaMH CO3aHUSI METASI3BIKOBY

[IK-7 «BnageHue OCHOBHBIMH MaTEMAaTHKO-CTATHCTUYECKUMH METOJaMU 00paboTKH
JMHTBUCTHYECKONW MH(OPMAIMK C Y4ETOM 3JIEMEHTOB NPOrPAMMHPOBAHUS M aBTOMATHYECKOM
00pabOTKU JIMHTBUCTUYECKUX KOPITYCOB)»

[1K-8 «CrocoOHOCTh pemiaTh OCHOBHBIC THUIBI 3aJad B OOJACTH JHMHIBUCTUYECKOTO
obecrieyeHnss UHPOPMALMOHHBIX U JPYTUX MPUKIAIHBIX CHCTEM»

Copneprkanue JUCHUIUIMHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBA3AHHBIX C U3yUYEHUEM
HEKOTOPBIX aJITOPUTMOB O0yUEHHSI ¢ yUUTEIeM U 0€3 ¢ UCIOJIb30BaHHEM COOTBETCTBYIOIINX
¢yHkuuit 6ubnmorexku komnbiorepHoro 3penus OpenCV u IPP. B xypce paccmarpuBatorcst
OCHOBHBIE 3a/1a4i 00yUYSHHS 0 MPELeACHTaM: KJIacCH(PHKAINA, KIacTepu3alus, perpeccus,
MOHMKEHUE Pa3MEPHOCTHU. V3y4yaroTcss METObl MX PEIIeHUs, KaK KIaCCHYECKUe, TaK U HOBBIE,
CO3JIaHHBIE 3a MMOCIEIHUE TOJIbl. YTIOp AeNaeTcs Ha INy00Koe MOHMMaHHe MaTeMaTHUECKUX
OCHOB, B3aUMOCBSI3€i, JOCTOMHCTB U OTPaHUYEHUI paccMaTpUBaeMbIX MeTOI0B. OTENbHbIC
TEOPEMBI PUBOJATCS C JJOKA3ATEIbCTBAMH.

[peltolaBaHNe TUCHUIUIMHBI IpelyCcMaTpuUBaeT cleayromue ¢GopMbl  OpTraHU3aNH
yueOHOro Tmporecca: JEeKIHH, NPaKTUYeCKUe 3aHATHs, CaMOCTOATENbHAas paboTa CTylIeHTa,
KypCOBOE MPOEKTUPOBAHUE.

[TporpaMMoil TUCHMIUIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTeCcTalMs B (hopMme 3aueTa.

OO0masi TpyA0EMKOCTh OCBOCHHUS TUCHMIUIMHBI COCTAaBJISAET 2 3aU€THBIX E€IUHUIIBI, 72
Jaca.

S3b1K 00y4YeHUs TTO0 TUCITUTUINHE PYCCKUN
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1. TlepeuyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 10 TUCIUILIIHE

1.1. Lenu npenogaBaHusi AUCLUIIINHBI

Lenb maHHON AMCHUIUIMHBI — U3YYUTh HEKOTOPHIC aJITOPUTMBI OOYUEHUS C yYUTEIEM H
06e3 ¢ HCIOJIb30BAaHHUEM COOTBETCTBYIOIIMX (YHKIMHA OHOIMOTEKH KOMIBIOTEPHOTO 3pEHUs
OpenCV u IPP. B kypce paccMaTpuBaroTCs OCHOBHBIE 3a/ladll OOYYECHHS IO MpEIeIeHTaM:
KiaccuuKkanus, KJacTepusanus, perpeccus, HOHMKEeHNnEe pa3MepHoCTH. M3yyatoTcst MeToabl ux
pelieHus, Kak KIaCCUYECKUe, TaK U HOBBIE, CO3/IaHHbIC 3a IIOCIICIHUE TOJbl. YIIOp JeNacTcs Ha
ri1y00oKOe TOHUMaHKUE MaTeMaTHYECKUX OCHOB, B3aUMOCBSI3€H, JOCTOMHCTB U OTPaHUYCHUI.

1.2. JlucuumiauHa BXOJUT B COCTaB  4acTH, (opMupyemMoil  y4aCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BBICIIET0 00pa3oBaHus (Jaee —

OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUECHHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
IUTAaHUPYEMBbIMU pe3yiabTaTamu ocBoeHus OI1 BO.

B pesynbrate M3ydeHUs AUCHUILTUHBI O0YYaroIIUIiCs MOJDKEH 00JIaAaTh CIEAYIOIIMMU
KOMIIETEHIIUSIMU WM UX 4YacTsAMU. KoMIeTeHIIMM 1 MHAMKATOPBl UX JOCTH)KEHUS IIPUBEJICHBI B

Tabimue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIMN M MHAMKATOPOB MX TOCTHIKECHUS

Kareropus (rpynna) | Kon u HanmeHoBaHMe Kon v HanMeHoBaHMe HHIUKATOpa
KOMIIETEHINH KOMIIETEHIIMH JOCTUKEHMSI KOMIIETEHIIUU
VK-1 Cnocoben
OCYIIECTBIIATh TIOUCK,
KPUTHYECKUH aHAJIU3 U
YHuBepcanbHbIe VYK-1.V.1 ymeTh NpUMEHATh METOJUKHN NIOUCKA,
CHHTE3 HH(pOpMaInHy,
KOMIIETEHIINH .. | coopa u 06paboTkH HHpOpMAUU
IIPUMEHSTH CUCTEMHBIN
MOAXOJ AJIsl PELIEHUS
IIOCTABJICHHBIX 3aJa4
VK-2 Cnocoben
OIIpEAEIATH KPYT 3a4a4
B paMKax VK-2.B.2 BnaneTs HaBbIKaMH BbIOOpa
MOCTABJICHHOW eI M | ONTUMAJILHOTO CIIoco0a perieHus 3a1ay ¢
BBIOMpATh 4eTOM UMEIOIIMXCS YCIOBHM, PECYPCOB U
YHuBepcanbHbIe P Y ot Y - pecyp
ONITUMAJIbHBIE CTIOCOOBI | OTpaHUYEHUIN
KOMIIETEHIINH
ux peuenus, ucxonasd uz | YK-2.B.3 Bianers HaBbIKaMU HUCIIOJIb30BaHUS
NENCTBYIOINX U(PPOBBIX CPEJICTB JUISL PEILICHUS
MIPABOBBIX HOPM, IIOCTABJIEHHOM 3a1auun
HUMEIOLIUXCS PECYPCOB
U OTPaHUYECHUU
I1K-1 CnocobHOCTB
paboTaTh ¢ OCHOBHBIMU
MH(pOpPMaLMOHHO-
dop I1K-1.3.1 3HaTh OCHOBHBIE HH(OPMAIIMOHHO-
IIOMCKOBBIMU U
IIOMCKOBBIE U 3KCIIEPTHBIE CUCTEMBI
SKCIIEPTHBIMU
I1K-1.B.1 BnaneTs HaBbIKaMH pabOTHI ¢
CUCTEMAMHU, CUCTEMAMHU .
CUCTEMAaMH IIPEICTABICHUS 3HAHU,
[TpodeccuonanbHble | MpeACTAaBICHUS
. CHUHTaKCUYECKOTO 1 MOP(OIOTHIECKOTO
KOMIIETEHIINH 3HaHU,
aHaJIn3a, aBTOMaTUYECKOT0 CUHTE3a U
CHUHTAKCUYECKOIO U
pacro3HaBaHMs PeYHd, AaBTOMATU3UPOBAHHBIMHU
MOpP(OJIOTHYECKOTO
crucTeMaMH UACHTU(UKAIIY U BepU(UKaIuU
aHasm3a,
JUYHOCTH
aBTOMATUYECKOTO
CUHTE3a U
pacrno3HaBaHUsl pedH,
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o0paboTku
JeKCUKOTrpaduIecKoi
uHpOpMaLIUU U
aBTOMAaTH3HPOBAHHOTO
nepeBo/a,
aBTOMAaTH3HPOBAHHBIMU
crucTeMaMH
UACHTU(DHUKAIIIYT 1
Bepudukanuu
JMYHOCTH

[1K-5 CriocoOHOCTB
pemaTb CTaH,Z[apTHLIe
3ada4uu

npodeccrnoHaIbHOM
JesITeIbHOCTH Ha
OCHOBC [1K-5.3.1 3HaTh OCHOBHBIE TPUHITUIIBI
. OpraHu3aIy HHPOPMALMOHHO-TIOMCKOBBIX
MH(POPMALIMOHHON 1
. CHCTEM C ITPUMEHEHHEM HH(POPMALIMOHHO-
[Tpodeccuonanpubie | bubnuorpaduyeckon -
N CVIETVDEL C JIMHTBUCTUYECKUX TEXHOJIOTUN
YARTYD IIK-5.Y.1 yMeTp NpakTUYECKU PEATU30BbIBATh
IPUMEHEHUEM
OCHOBHBIE aJTOPUTMBI HH(POPMAITHOHHOTO
MH(POPMALMOHHO-
MIOUCKA
JIMHTBUCTHYECKUX
TEXHOJIOTUH U C yYETOM
OCHOBHBIX TPeOOBaHHIA
MH(POPMALMOHHOM
0e30macHOCTH
IIK-6 Bnanenue
METOAAMHU
[1K-6.3.1 3HaTh CyLIECTBYIOLINE METObI
¢dbopmanbHOTO U
KOTHUTHBHOTO ¥ (pOpMabHOTO
[TpodeccuonanbHble | KOTHUTUBHOTO
MOJICIIMPOBAHUS €CTECTBEHHOTO S3bIKA,
KOMIIETEHINH MOJICIIUPOBAHUS
CHCTEMBbI 00pa0OTKH €CTECTBEHHOTO SI3bIKA U
€CTECTBEHHOTO SI3bIKa U
MAaIIMHHOTO TIepeBo/Ia
METOAAMHU CO3JIaHHS
METasI3bIKOB
I1IK-7 Bnanenue
OCHOBHBIMH
MaTEeMaTHKO-
CTaTUCTHYECKUMHU
metonamu oopadotku | [TK-7.Y.1 ymMeThb ¢ y4eTOM 3JI€MEHTOB
JIMHIBUCTUYECKON IIPOrpaMMHUPOBAHUS U aBTOMAaTUYECKOU
[TpodeccuonanbHbIe
uHPOPMALIUU C y4eTOM | 00pabOTKH JIMHIBUCTUYECKHX KOPITYCOB
KOMIIETEHINH
3JIEMEHTOB 00pabaTbIBaTh TMHIBUCTUYECKYIO
POrPaMMUPOBAHUSA U | HH(POPMAIIHIO
aBTOMaTU4YECKON
o0paboTku
JIMHTBUCTHYECKUX
KOPITyCOB
I1K-8 CriocobHOCTD I1K-8.3.1 3HaTh TEPMHUHOJIOTHIO, AITOPUTMBI U
pelaTh OCHOBHBIE CXEMBI, IPUEMBI M 3aKOHBI CO3/IaHUS U YTEHUS
[TpodeccuonanbHbIe o
THUIBI 337124 B 00J1aCTH | YyepTeXel, U JOKYMEHTAIUH T10 alnapaTHBIM U
KOMIIETEHINH
JIMHTBUCTHYECKOTO IPOTPaMMHBIM KOMIIOHEHTaM
obecrieyeHus MH(POPMALIMOHHBIX CHCTEM




MH(POPMALIMOHHBIX U
APYTHX TPHUKIIATHBIX
CHCTEM

2. Mecto nucuuiuivHbl B cTpykType Ol
JlucuumuinHa MOKeT 0a3upOoBaThCS HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS

IpU U3YUYCHUU CIICAYIOIUX NUCHUIIIHAH

— TexHomoruu HCKYCCTBCHHOI'O MHTCJJICKTA B JIMHTBUCTUYCCKUX UCCICAOBAaHUAX.

— KoruuTuBHBIE TEXHOJIOTHH B HpHKHaﬂHOﬁ JIUHTBHUCTHKC.

3HaHI/I}I, MOJIYYCHHBIC TIpH H3YYCHUU MaTCpUalia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U MOTYT UCIIOJIb30BATHCA IMPU U3YUCHUHN APYTUX OUCIIUIIINH
- KOMHBIOTepHBIe nporpamMmsl B JIMHTBUCTHYCCKUX HCCIICIOBAHUAX.

— HMudopManmoHHbIE S3BIKH.

— IIpousBoACTBEHHAas NPEAAUILNIOMHAS [TPAKTHUKA.

3. OOBeM U TPYIOEMKOCTh JUCIUILTAHBI
Jlannpie 006 oOmeM o0beMe MUCIUIUIMHBI, TPYJAOEMKOCTH OTICIBHBIX BHIOB Y4€OHOM
paboThI 1O NUCHUIUTHHE (U pacIlipeie]IieHIe dTOW TPYTOEMKOCTH M0 CEMECTpaMm) MPeICTaBICHBI B

Tabimue 2.

Tabnuna 2 — O6beM U TPYA0EMKOCTh TUCIUIIIIMHBI

TpyroeMKOCTb 110

Bun yuebHO# paboThI Bcero ceMecTpam
NelO
1 2 3
Oowan mpyooemKocms OuUCYUNIUHDL, 2/ 72 2/ 72
3E/ ("ac)
U3 nux uacoe npakmuueckoii n0020moeKu 10 10
AyoumopHnuie 3anamus, BCEro vac. 24 24
B TOM YHUCJIE:
nekuuu (JI), (gac) 10 10
npaktuyeckue/cemunapckue 3anarus  (113),
14 14
(dac)
naboparopubie padotsl (JIP), (1ac)
KypcoBoit poekT (pabota) (KII, KP), (uac) * *
JK3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 48 48
Buo npomesicymounoit ammecmayuu: 3auer,
mudd. 3ager, sx3amen (3auer, Judd. 3au, | 3auer 3auer

DK3.%*%*)

* %
IIpuMedaHne: kaHAUAATCKHUIA SK3aMEH
* - qacpl , HE BXOJIIIME B ayANTOPHYIO HATPY3KY

4. CopeprkaHue TUCHUTUIUHBI

4.1.

Pacnpe;[eneHI/Ie TPYAOCMKOCTHU JUCIHUIIIMHEBI IO pa3acjiaM U BUAaM 3aHATHIA.

Pa31[em>1, TCEMbI IUCHUIUIMHBI U UX TPYAOCMKOCTH IIPUBCACHBI B Ta6m/1ue 3.

Tabnuia 3 — Pa3nesnsl, TeMbl JUCHUIUINHBI, HX TPYAOEMKOCTh

Pazgensl, TeMbI JUCLIUIIINHGI

Jleximn
(gac)

JIP
(gac)

KIT
(dac)

I13 (C3)
(gac)

CPC
(gac)

Cemectp 10




Paznen 1. Beenenue B MammmuHOe 00y4eHHE 2 4 15

Pazpnen 2. 3agaua oGyuenus ¢ yunrenem

2.1. IloctaHoBKa 3agauy O0yUYEHUs C yIUTEIEM
2.2. Merox k Ommkaiimux coceneit

2.3. MamuHa OnopHBIX BEKTOPOB 4
2.4. lepeBbs peleHui

2.5. CiyuaiiHslii 1ec

2.6. I'pagrieHTHBIN OYCTHHT I€PEBHEB PELICHUH

Paznen 3. O630p BozmosxkuocTel 6ubmoTekn OpenCV u
IPP nuist pemienns 3aga4y oOydeHus 0e3 yauTess

3.1. Knactepuzamus 4 5 18
3.2. MeTox LEHTPOB TKECTH
3.3. Merox MenuaH

Brimonnenne KypcoBoii paboTh

Hroro B cemectpe: 10 14 48

Hroro 10 14 48

[IpakTHyeckass MOArOTOBKA 3aKJIIOYAE€TCs B  HEMOCPEICTBEHHOM  BBIIOJIHEHUHU
Oo0y4aroIMMHUCST ~ OINpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oymymien
poeCCUOHATILHOMN 1EATENIbHOCTHIO.

4.2. CopaepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHH.
CopepxaHue pa3JeyioB U TEM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0OIHIIE 4.

Tabnuia 4 — ConeprxaHue pa3JeoB U TeM JEKIIMOHHOTO UK

Howmep pasgena Hasanue u copeprkanue pa3eiaoB U TEM JIEKIIUOHHBIX 3aHATHH

1 Brenenne B MamiuHHOE 00y4eHHe
O6nacTp uccienoBanusl, MEeToIbI U3ydenus. Mcropus Bonpoca. CocrosiHue

JAUCHUIUIMHBI HA COBPEMCHHOM JTalIC. Mexcr[pe,uMeTHaﬂ cBs13b. OCHOBHEIC
3aJa4 UHAYKTUBHOI'O U J€AYKTUBHOT' O O6yquI/I$I.

2 3agaua o0y4yeHuUs ¢ yUuTeIeM

2.1. IlocTanoBKa 32124 00y4YeHH € yUHTeIeM

3agava 00y4YeHHs C YIUTEIEM 3aKITF0YACTCS B BOCCTAHOBICHUH
3aBHCUMOCTH MEXY BXOJIOM U BBIXOJIOM IO UMEIOLIEHCs 00yJaromeit
BEIOOpKE, T. €. HEOOXOIUMO TIOCTPOUTH (DYHKIIUIO (peIIaromniee

X =)

- ,
TIPaBUIIO) ’ ’ , TI0 HOBEIM 00BbexTaM € X

YR )
MIPEICKa3bIBAIOIIYIO0 OTBETY Y= / (r) € J/
y=flz)~ f*(x).

AnropuT™Mbl  00y4eHHsI, KOMIIOHEHTHI, CBOicTBa (arpuOyTbl) oOBEKTA.
[Mpu3naky OOBEKTA: KOJNMYECTBEHHBIM WJIM BEIIECTBEHHBIC, HOMHHAJIBHBIC
WIN KaTeropuajbHble, OMHApHBIC, MOpPSAKOBBIE. [IpocTpaHCTBO NPU3HAKOB.
3anava kiaccudukanyy.

3agaun o0ydeHus: paH)KUpOBaHUE, IIPOTHO3UpOBaHKe u ap. [Ipobiema
3¢ (HEKTUBHOCTH BEIYUCIUMOCTH.

2.2. Meton k 6smmxaiiimmx coceneit

Merton 11' ommkaiinmx coceneit (k nearest-neighbor, k-NN) kak Haubosee
MIPOCTON M YHUBEPCAIBHBINA METO/, HCIOIb3yeMbIE KaK [UIsl peIIeHNs 3a1a4
KJIacCU(UKaIHK, TaK U JJIs1 BOCCTaHOBIIeHUs perpeccnu. Kimaccudukarms
HOBOT'O 00BEKTa MOCPEICTBOM OTHECEHUS €r0 K KIIacCy, ABISIOMIEMYCs

Ipeo0JIaIatoIuM Cpean /1' OmKaimmx (B MPOCTPAHCTBE IPH3HAKOB)
00BEKTOB M3 00yUaromIel BHIOOPKU. YUeT BECOB M PACCTOSIHUS 1O OOBEKTA
IIPY pEeIIeHNH 3ajia4 ¢ HecOalaHCHPOBaHHBIMH JaHHBIMH. Vcnonb3oBanne
EBKJIN/IOBA PACCTOSIHUSL VISl ONpeiesieHHs: OmKalIInX coceiel.




Hcnonp3oBanme paccToSHUSI X3MMHUHTA B CIIydae KadeCTBEHHBIX
MIEPEMEHHBIX.

[IpoGnema moBbIMIEHUS] TOYHOCTH MoAEN o0ydeHus. Hucno «ommKaimmx
cocenei» Kak OIMH MX OCHOBHBIX ITapaMeTpoB 0000IIaromeil crocoOHoCTH
aNropuTMa.

2.3. MamuHa OIOPHBIX BEKTOPOB

OnuH 13 caMbIX IOIYJISIPHBIX METOZO0B MAIIMHHOTO OOYYEHUs — MallliHa
oropHbIX BekTopoB (SVM — Support Vector Machine) — kak pa3sutne uzuet,
npeuiokeHHbIX B 19601970 rr. B. H. BannukoMm u A. f1. YepBoHeHKHCOM.

Maremarnueckass IIOCTAaHOBKAa 3a/a4d JBYX JIMHEHHO pa3leiarMBIX
KJIACCOB.

CoBepIIeHCTBOBaHNE METO/1A JISTUMOCTH IpadoB.

Hcnonp3oBanye MeToa OTMOPHBIX BEKTOPOB JUISI 337a4M KiIacCH(UKAIHK.
Crparerun "Kaxaprii npotus kaxxgoro" u "OauH npotus Beex'.

2.4. [lepeBbs pelieHnii

JepeBbsi pemieHMH Kak YHHBEpCAIbHBIH aiaroputM oOyuenms. HMx
JIOCTOMHCTBA, 3((EKTHBHBIC ANTOPUTMBI Il UX HAacTpolku. PexypcuBHOE
MIOCTPOEHHUS JEpEBa MOCPEACTBOM «KaJHOW» MPOLEAYPHL.

I'nmybuna nepeBa pemenuil. PazOmeHne W mpomeaypa OTCEUEHHS
pa3Ouenuii.

2.5. Cayuaiinblii Jiec

Hcnonp30Baniy KOMIO3UIHMHN "CJIa0BIX" peIIaroNINX MPAaBUII KaK OAWH W3
00X OAX0A0B B MamMHHOM 00y4deHnu. [locTpoenne uroroBoro npasmia
MIOCPEACTBOM B3BEILICHHOT'O TOJI0COBaHMS aHCaMOIIsi 0a30BBIX MTPABHUIL.
Hcnonp3oBanye AByX MAeH At HOCTPOSHHST 0A30BBIX MPABMII ¥ BEIYUCIICHUS
BECOB!

e  barrunr (bagging — bootstrap aggregation): o0y4ueHue 6a30BbIX
TIPaBUJI IIPOMCXOANT HA PA3JIMUHBIX CIIyYalHBIX TOABBIOOPKAX JaHHBIX WIIH/H
Ha Pa3INYHbBIX CIyYaiHBIX YacTSAX NPU3HAKOBOTO ONHCAHUS; IPH 3TOM
0a30Bble IIPaBUJIa CTPOATCS HE3ABUCUMO JPYT OT ApYTa.

. Byctuar (boosting): kaxxmoe ciieayromiee 6a30Boe MPaBUIO CTPOUTCS
¢ Mcnosb30BaHneM HH(popManuu 00 omnOKax NpeIblIyIIuX IpaByi, a
HMMEHHO, Beca 00bEKTOB 00y4JaroIieii BEIOOPKH MOACTPAUBAIOTCS TAKHM
00pazoM, 4ToObI HOBOE IIPaBHJIO TOUHEE paboTano Ha TeX 0OBEKTaX, HA
KOTOPBIX MPEABIIYIINE TPABUIIA Yallle OMIHOaUCh.

Moauukanuy MeTos1a CIIy4aiHoro Jieca.

2.6. I'pagueHTHBI OyCTHHT iepeBbeB pelleHuil

I'pamuenTHbI OyCTHHT epeBbEB PEIICHUH YHUBEPCAIBHBIN aITOpUTM
MAaIIMHHOTO 00yUYEeHHs, OCHOBAHHBIM Ha MCIIOJIH30BAHUN aHCAMOJIS IEPEBhEB
PpELIEHH, €ro OTIUYUS OT CIy4YalHOro Jeca.

Oynxuuns Xprobepa 1 KBaApaTHIHbIN mrpad.

Jpyroii MOMyIApHBI METOI, UCTIONB3YIOMIUN UACI0 OyCTUHTA, - aITOPUTM
AdaBoost u ero mogudukanmy.

0O030p BozmoxxkHOCTel OubOInoTekn OpenCV u IPP nust pemenus
3aa4 o0yueHus 0e3 yuurTes

3.1. Knacrepusanust

3amaun KiIacTepU3aliy, IMOHIKCHUS PAa3MEPHOCTH, BU3yalH3allMHd Kak
3aada 00yJdeHus 0e3 yquTens.

3.2. MeTtoa ueHtpoB Ts:xecTH (k-means)

Hcnonp3oBaHne METO/1a IEHTPOB TSHKECTH TS ICTICHHUS BEIOOPKU Ha
3aJaHHOE KOIM4IecTBO KiactepoB K myTem BeiOopa ux meHTpoB. [Tonck
LIEHTPOB KJIACTEPOB YE€PE3 MUHUMU3ALIMIO CyMMAapHOTO PACCTOSIHUS OT
KaXXI0H TOYKH JI0 OMIKAMIIETo [EHTPa ¢ TOMOIIBI0 METO/IA JIOKATEHON
ontumu3anyu. KirroueBast poiib HAYaTbHON HHUITHATN3AINH [ICHTPOB
KJIACTEePOB. PacrpocTpaHEeHHBIM METOOM SIBIISICTCS CITyYaliHBIN (C paBHOM
BEPOSATHOCTHIO) BEIOOP K ToUek M3 MMEIomIerocss MHOKECTBA.

MeToz UEHTPOB TSKECTHU C EBKIMIOBON METPUKOM.

[IporpammHuas peanuzanus.

PaspaboTka mpumoKeHUs A pEIICHIS 3a1a9 KIacCH(BUKAIIHH.

OyHKITNS BRIYUCICHUS OMIHOKH KITaCCUDUKAIIHH.

3.3. MeToa Mmeauan

B03MOKHOCTh COXpaHCHHUS U 3arpy3KH O0YUCHHOW MOJICIH B MPHIIOKCHIE




AJITOPpUTMOB O6y‘l€HI/IH.

JUISL peIlieHNns 3a/1a4 KJIacCU(UKAIINH.
Peanu3zanust pyHKINY BEIYUCICHUS MAaTPHILBI OLIMOOK KIIaCcCH(UKALINH.
Peanu3zanus MeToa mepekpecTHOro KOHTPOIIS VIS I10100pa ImapaMeTpoB

4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHATUS
TeMbl IpaKTHUECKUX 3aHATHHA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIUIIE 5.

Tabnuia 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewms! mpaktrueckux | @OopMbl NIPaKTUYECKUX | TpynOEMKOCTb, |IIPAKTUYECKOM |pa3zieiia
/1 3aHATUN 3aHATUN (dac) MOJATOTOBKH, | JUCITHII
(dac) JIMHBI
Cemectp 10
1 MarmmuHHOE 00y4eHuE: Pemenne cuTyanmoHHBIX 1 1 1
IpeaMeET, 3a1a4H, 3ajaq
metoasl. McTopus
BOIpOCa.
2 ITocTanoBka 3agauu Peenue cutryanmoHHbIX 1 1 2
00y4eHUsI ¢ yUnuTeIeM 3a1a4
3 Meron k Gmmxaitmmx Pemenne cutyaninoHHBIX 2 2 3
cocelier 3aja4
4 MamirHa onopHbIX Peenue cutyanmoHHbIX 1 1 4
BEKTOPOB 3a1a4
5 JlepeBbs perreHuit Pemenne cutyannoHHBIX 1 1 5
3a1a4
6 Crny4aiiHbIi ec Pemenne cutyaninoHHBIX 1 1 6
3a1a4
7 I'paguieHTHBIN OyCTHHT Pemenne cutyaninoHHBIX 1 1 7
JIepeBbEB PEIICHUH 3a1a4
8 Knacrepuzanns Pemenne cutyanoHHBIX 2 2 8
3a1a4
9 MeTtox LEeHTPOB TSKECTH Pemenne cutyaninoHHBIX 2 2 9
3a1a4
10 Merton Meauax IIporpammuas peanuszanus 2 2 10
TIPUJIOKEHHUS
Bceero 14
4.4. JlaGopaTopHbIE 3aHATH
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IPUBEICHBI B Ta0IHUIIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U MX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTopHbIX paboT TpyOeMKOCTS, | MPAKTHHECKOH | pasiesa
/1 (gac) MOJATOTOBKH, | JUCITHII
(dac) JIMHBI

Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTUpOBaHKE/ BHITIOTHEHUE KYPCOBOW pabOTHI
Lenb KypcoBoit paboThI:

YacoB NMpakTUYECKON MOATOTOBKHU:
[TpumepHbIe TEMBI 331aHUI Ha KypCcOBYIO paboTy mpuseaeHs! B pasaene 10 PITI.




O06s13aTenbHO YKa3aTh TEMbI Ha KypCOBYIO pa0OOTy U BeIAEIUTH i He€ Bpemst B CPC

4.6. CamocrosTenbHas paboTa 00yJaromuxcs

Buzsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEICHBI B Ta0uIe 7.

Tabnua 7 — Bunsl caMoCTOSTENbHON paOOTHI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 10,
Bun camocrositenbHOM paboTh
qac qac
1 2 3
N3y4eHne TeopeTuueckoro Marepuaina
10 10
nuctumuinHel (TO)
KypcoBoe npoekxtuposanue (KII, KP) 10 10
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonuenue pedepara (P)
IToaroroBka K TeKylieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomamnee 3aganue ([13) 18 18
Kontponbnsie padboTts! 3a04ankoB (KP3)
IToaroroBka K mMpoOMeXyTOYHOMN 5 5
atrectaiuu (I1A)
Bcero: 48 48

5. IlepeueHnb yueOHO-METOIMYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOThl 00yUaIOMUXCs [0 JUCUUIUIMHE (MOJIYJIIIO)

Y4eOHO-MEeTOIMYEeCKHE MaTepuallbl JUIsl CAMOCTOSITENIbHON PaboThl OOYYaIOIIUXCS yKa3aHbl B

oa. 7-11.

6. IlepedeHp MeyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHHMA
[TepedyeHpb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX U3IaHUH MTPUBEICH B TaOIHIIE 8.
Tabnuua 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUI

ludp/
URL anpec

bubnuorpaduyeckas ccpiika

Komnmuects
0
IK3EMILISIP
OB B
OHMOIHOTEK
e
(kpome
AIIEKTPOHH
BIX
IK3EMILISIP
OB)

URL:
https://znanium.com/catalog/product/1
908430

Yuo, K. Mammanoe obydenue u
0€301acHOCTb: 3aIUTa CHCTEM C
MIOMOIIBIO JAHHBIX U AITOPUTMOB:
npaktudeckoe pykosoactso / K. Uuo, /1.
®pumsH. — Mocksa: JIMK Ilpecc, 2020. -
388 c. - ISBN 978-5-97060-713-8. -
Tekcr: anexTpoHHsbId. — Pexxum nocryna:
110 MOATMCKE.

URL:

®nax, I1. Mamunaoe obyuenue. Hayka u




https://znanium.com/catalog/product/2
085038

HCKYCCTBO ITOCTPOEHHUS aJITOPUTMOB,
KOTOpBIE U3BJIEKAIOT 3HAHUS U3 IaHHBIX:
yuebnuk / I1. ®nax. - 2-e u3. -
Mocksa:[IMK Ilpecc, 2023. - 401 c. -
ISBN 978-5-89818-300-4. - Tekcr:
JJIEKTPOHHBIN. . — PesxuM nocrymna: 1no
MIOJIITUCKE.

bapcersn, A. A., Kynpusinos M. C.,
Cremanenko B.B., Xonom A.A., MeToasl
1 Moaenu aHanmsa ga"Hueix: OLAP u Data
Mining. BXB-IIerepOypr, 2004. - 336 c.

URL:
https://e.lanbook.com/book/131686

[Tanes-IIBapu . , ben-Aaualll. Unen
marmaHoroodyuenus, JIMK Ilpecc, 2019

CebOactbsn Pamika, A. B.JIoryHos

Python u MammmuHOE 00yueHHe: KpaiiHe
HEO0OXOAMMOE ITOCOOME 10 HOBEHIIIEH
npecKa3aTeIbHON aHATTUTHKE,
o0si3arenbHOE I OoJiee TIIyO0KOoTo
[MOHMMAaHHSI METOI0JIOMH MAITHHHOTO
obyuenus, JIMK Ilpecc, 2017.
https://znanium.com/catalog/document?id
=341047

Kooaawo JIyuc Ileapo, Bunnu Puuaprt,
CnuakuH A. A.

[TocTpoenue cucteM MAIIMHHOTO
o0yuenus Ha s3bike Python, /IMK Ilpecc,
2016.
https://znanium.com/catalog/document?id
=341080

B. B. Berorua MaremMaTuuecKre OCHOBEI
MaIIMHHOIO O0y4Y€eHus U
nporuo3upoBanusi, MIITHMO, 2014,
https://znanium.com/catalog/document?id
=328779

9BC "UHDOPA-M"
http://www.znanium.com

9BbC «Jlaup»
http://www.elan.com

1. J. Han and M. Kamber, Data Mining:
Concepts and Techniques, Second Edition,
Morgan Kaufman, 2006. (I'naBa 1)

2. Tom Mitchell, Machine Learning,
McGraw Hill, 1997. (I'nasa 1)

3. Ian H. Witten and Eibe Frank. Data
Mining: Practical Machine Learning Tools
and Techniques. Morgan Kaufmann, San
Francisco, 2 editions, 2005. (I'nassr 1, 2,

3)

4. bupkrog I'. Teopust pemeTok. - M.:



https://znanium.com/catalog/authors/books?ref=7a3d0dcb-55ec-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=1ed79329-6845-11e5-93f0-90b11c31de4c
https://znanium.com/catalog/document?id=341047
https://znanium.com/catalog/document?id=341047
https://znanium.com/catalog/authors/books?ref=28ced746-c601-11e7-8649-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=0103f875-34d2-11e4-b05e-00237dd2fde2
https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/document?id=328779
https://znanium.com/catalog/document?id=328779
http://www.znanium.com/
http://www.elan.com/

Hayxa, 1984.

5. Szathmary, L. Symbolic Data Mining
Methods with the Coron Platform. PhD
thesis, University Henri Poincaré -- Nancy
1, France, Nov 2006. (ri1aBa The Coron
User Tooolkit)

6. Janez Demsar, Blaz Zupan, Gregor
Leban, Tomaz Curk: Orange: From
Experimental Machine Learning to
Interactive Data Mining. J.-F. Boulicaut et
al. (Eds.): PKDD 2004, LNAI 3202, pp.
537-539, Springer, 2004

7. Huxonenko, C.W., Tynynses, A.JL.,
CamooOyuatomiecs CUCTEMBL. — M.
MIIHMO, 2009. — 288 c. (I'maBa 6)

8. L. Zhukov, Spectral Clustering of
Large Advertiser Datasets. Technical
report, Overture R&D, 2003.

9. ABTOMaTHY€ECKOE MOPOKIECHUE TUIIOTE3
B MHTEJUIEKTyalbHbIX cucTemax/ CocT.
E.C. Nankparoa, B.K. ®unn; [Tox o0mI.
pen. B.K.®unna. — M.: Kunxusliil 1om
«JIMBPOKOM», 2009. — 528 c. (I'maBbl
1,2)

7. IlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»

Ilepeuenn JJIEKTPOHHBIX

TEJIEKOMMYHUKAIIHOHHONW CeTH
npuBe/eH B Tabiuue 9.

00pa30oBaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-

«HTEepHET», HEOOXOMUMBIX [UIsl OCBOCHHUS UCIUTUIMHBI

Tabmuma 9 — IlepedeHb BIIEKTPOHHBIX 00pa30BATENbHBIX PECYpCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTu «HTepHeT»

URL anpec

HanmenoBaunue

http://www.machinelearning.ru/wiki/index.php?title=ML | Mammnanoe obydenue (Kypc JIeKIui,

K.B.Bopon1ioB)

http://www.machinelearning.ru/wiki/index.php?title=29 | MamunaOoe 00y4eHue (CeMHUHAPHI,

BMK MIY)

http://www.machinelearning.ru/wiki/index.php?title=29 | Mammunanoe obydenue (Kypc JIeKIuH,

H.}O.30m101bIX)

http://www.machinelearning.ru/wiki/index.php?title=29 | Mammunanoe obydenue (Kypc JIeKIui,

CT'AY, C.JTucuupin)

8. IlepeueHb MH(MOPMAITMOHHBIX TEXHOIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEUEHHsI, HCIOJb3YEeMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTeNBFHOrO MPOIIecca 10 TUCIUITIHHE.




[TepedeHpb UCTIONB3YEMOTr0 IPOrPaMMHOT0 oOecrieueH s npeacTasieH B Tadauie 10.

Tabnuua 10— Ilepedyens mporpaMMHOTO 00ECTICYCHHS

Ne i/t

HaumenoBanue

1

MS Office 2013:

Howmep nuuensun: 62042637

Popurensckas nporpamma: 92010750ZZE1506
JloroBop Ha nipuoOperenue: 402-7

Oduc:
Microsoft® Office Professional Plus 2007 Russian Tum nmuiiensun: Academic
Howmep nuuensun 44260430

8.2. Ilepeuenn UH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCITIONIB3YEMBIX pu

OCYHICCTBJICHUU O6paSOBaT€JII>HOFO nponecca nmo AMCIUIINHE

[lepeyeHp HCMONB3YEMBIX HH(POPMALMOHHO-CIPABOYHBIX CHUCTEM NPEACTaBICH B

Tabimue 11.

Tabnuua 11— Ilepedens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/mt HanmenoBanue

1. OnexrpoHHo-6nbmMoTeyHas cuctema Jlans URL: https://e.lanbook.com/

2. OnexrpoHHo-0nOMMoTeyHast cuctema Znanium URL: https://znanium.com/

3. WNudopmannonno-npasooii mopran TAPAHT.PY URL: http://www.garant.ru/
4. [TpaBoBas nognepxkka KOHCYJIbTAHTIIJIFOC URL: http://www.consultant.ru

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOAMMOH s  OCYILECTBIICHUS

00pa30BaTeNLHOTO MpoIiecca Mo JUCIUILINHE, TPECTaBlIeH B Tabmuiel2.

Tabnuma 12 — CocraB MaTepralibHO-TEXHIUUECKON 0a3bl

No HaunmenoBaHue cOCTaBHOM 4acTH Howmep aynuropuun
n/m MaTepHUaTbHO-TEXHUUYECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 Ayautopust Juisl IPaKTUIECKUX Ayautopusi yKOMIUIEKTOBaHA
3aHATUN CTEeLUANTN3UPOBAHHON MeOeNbI0, TEXHUUECKUMHU
KomMmnbroTepHslii Ki1acce CpeAcTBaMU OO0YYEHHs, CIYKAIIUMU JUTS
npeacTaBiIeHNUs yueOHOM nHpopmManuu
O0JIBIION ayAUTOPUH
Ayn. 34-10
2 Aynutopun 00IIero NOJIb30BAHUS Ayautopusi yKOMIUIEKTOBaHA
(WISt TPYIIIOBBIX ¥ HHIMBUAYAIBHBIX | crieUaiM3HpOBAHHON MEOENBIO, TEXHHUYECKUMI
KOHCYJILTALMH, TEKYLIETO KOHTPONA M| cpeniorhami 06y UeHHS, CITy KALMMHU U
MPOMEXYTOUHOH aTTecTaNuH) IpeocTaBlIeHUs yueOHOH HHpopMaIiu
O0JIBIION ayAUTOPUH
3 bubnmoreka, Uatepuer-kmace ['YAIT | ITomemnieHus: yKOMITJICKTOBAHbBI
(ms1s1 caMOCTOSITENNBHOU PAaOOTHI) CHEIHATM3UPOBAHHON MEOEIBI0, OCHAIIICHBI
KOMITBIOTEPHOU TEXHUKOU C BO3MOYKHOCTBIO
NoJKJItoueHus K cetu «MHTepHe™ n
00€CIeYeHO TOCTYTIOM B 3JIEKTPOHHYIO




nH(OPMAIIMOHHO-00pa30BaTENLHYIO CPEIY
I'VAII

10. Ouenounble cpeacTBa s NPOBEACHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTaB OLIEHOYHBIX CpPEICTBIUIA IPOBEAEHUS INPOMEKYTOUYHOW aTTeCTaluu
oOydaromuxcs Mo TUCHUTUTHHE IPUBEACH B Tabnuie 13.
Tabnuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEJICHHSI TPOMEKYTOUHOH aTTeCTaIlH

By npomeXyToO4HOM aTTecTaluy IlepedyeHb OLICHOYHBIX CPEACTB
3auer Crnncok BONpocoB;
BrimonHenue KypcoBoii paboTsl DKcrepTHas OIICHKa Ha OCHOBE TPeOOBaHUM K
COJIEP/KAHUIO KypCOBOM paboThI 10
JUCLUILINHE.

10.2. B kauecTBe KpHUTEpHUEB OLECHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHMSA)
KOMIIETEHIIMH 00y4alomuMucsa MpUMEHseTcsl S-0ajulbHasi MIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BATHCA
100-6amipHast  mKama — MOAYJIbHO-PEHTHHTOBOM  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBUIIa
HCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKaJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepuu o1ieHKH ypoBHSI cQOPMHUPOBAHHOCTH KOMIETEHIIUI

Or1eHKa KOMITETEHITHI

XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITCTEHITUIA
5-0ayuIbHAs IIKaIa P P (op

— o0yuaronuiicss TayOOKO M BCECTOPOHHE YCBOWJI MMPOTPAMMHBIN
Marepuan;

— YBEPEHHO, JIOTUYHO, ITOCIEN0BATEIBHO U TPAMOTHO €0 U3J1aracT;

— ONHpasACh Ha 3HAHUS OCHOBHOM W JIOMOJIHUTEIHHON JUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUYHBIE MOJO0KEHUS C MPAKTUUYECKOMN
NEeSATEIbHOCTBIO HAMIPaBICHUS;

— yMeJ0 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIelaeT BBIBOJBI U 0000IICHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIMATH3UPOBAHHBIX TOHATHH.

«OTJIMYHO»
<GaqyTCHO»

— 00yyJaronuiicss TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHa, TPaMOTHO U
[0 CYWECTBY M3JaraeT €ro, ONUPasCh HAa 3HAHUSA OCHOBHOM
JUTEPATypHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBAET YCBOCHHBIC 3HAHUS C NPAKTHUYECKOM JIESITEIBHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHNUS;

— JIenaeT BBIBOJBI U 0000IICHHUS;

— BJIQJICET CUCTEMOM CIEIUAIM3UPOBAHHBIX NOHSITUMH.

«XOpPOLIOo»
<«GaqyTCHO»

— 00y4aroLMiics yCBOMJI TOJBKO OCHOBHOM MpPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, Onupasch Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPaTyphl,

— JIOITyCKaeT HeCYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHUS B IMPAKTHYECKOM NPUMEHEHUH 3HaHUI
HaTpaBJICHUS;

— c1a00 apryMeHTHpPYET Hay4dHbIE MTOJIOKEHHS,

— 3aTpyaHseTcs B GOPMYIMPOBAHUH BHIBOJIOB U 0000IICHNUH;

— YaCTUYHO BJIAJICET CUCTEMOM CIEMAIU3UPOBAHHBIX MOHITHH.

«yJOBJIETBOPUTEIIBHOY
«3aUTEHO»

— oOyyJaroniics He YCBOMJ 3HAYUTEIBHOM YacTH IPOrPaMMHOIO
Marepuania;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IPH
paccMOTpeHHH pobJieM B KOHKPETHOM HalpaBJICHUY;

— UCIBITBIBAECT TPYAHOCTU B IIPAKTUYECKOM IIPUMEHEHHUH 3HAHUM;

«HEYOBJIETBOPUTEILHO»
«HE 3a4TECHO»




Or1eHKa KOMITETEHITHI

5-OayuIbHAs IIKaIa

XapakTepucTuka choOpMHUPOBAHHBIX KOMIIETEHIIUIHA

— HE MOXKET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He (popMyIHpYET BHIBOJOB U OOOOIICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIM UHbIE MaTEpPHAIIBI.
Bomnpocsl (3agaun) As 9K3aMeHa IIpeicTaBiIeHbl B Tabaue 15.

Tabnuma 15 — Borpocs! (3agaun) 11 3K3aMeHa

Kon
Ne i/ [lepeuens BompocoB (3a1a4) 1S IK3aMeHa HEHHKATOPA
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocs! (3agaun) s 3adera / nudd. 3auera npeacTaBieHsl B Taduue 16.
Tabnuua 16 — Bonpocs! (3anaun) st 3aueta / audd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3amay) s 3adeta / qudd. 3adera ——
1 OcHOBHBIE 33141 UHAYKTUBHOTO U ieAyKTuBHOro o0yuenus. | YK-1.V.1
2 [TocTaHoBKa 33a4u O0OYUYECHHUS C YUUTEIEM YK-2.B.2
3 Merton k Gnmxaiimmx cocenei YK-2.B.3
4 MaiuHa OOpHBIX BEKTOPOB ITK-1.3.1
5 JlepeBbs permenui I1K-1.B.1
6 00630p Bo3mokHOcTeH 6ubaroTexu OpenCV u IPP nst I1K-5.3.1
peuieHus 3a1a4 00yueHHs 0e3 yUuTens
7 I'pasiveHTHBIN OYCTHHT 1epEeBbEB PELICHUN ITIK-5.Y.1
8 CayualiHblii J1ec I1K-6.3.1
9 Knacrepuzauus I1IK-7.¥.1
10 Meton menuas I1K-8.3.1

[lepeyenp TeM Jii KypCOBOTO IPOEKTUPOBAHUS/BBIIONHEHUS KypCOBOH pabOTHI
IpeJCTaBIeHbI B TabmuIe 17.
Tabnuua 17 — IlepeueHp TeM U151 KypcOBOTO MPOSKTUPOBAHHUS/BBITIOIHEHUS! KYPCOBOM paboThI

[TpumepHbIii IepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHNS/BBITIOIHEHUS

Ne n/mt .
KypCOBOH pabOThI

1 Mopdoaornueckuii aHanu3 TEKCTOB MPU MOMOIIY MATHHHOTO 00y4eHus (Ha
MaTepHajIe OJHOTO UM HECKOJIBKUX SI3bIKOB)

2 Cuctema pa3paboTKH JaHHBIX U MALITMHHOTO 00YyYEHUs ¢ TOMOILBIO
porpaMMHbIX cpencTB Ananusza @opmansHbix [lonaruit

3 YacTuuHble TOPSIKK U perieTku. JJuarpammel nopsiaka. OObeKTHO-
NIPU3HAKOBBIE JaHHBIE U POopMajbHbIE KOHTEKCTHI. Onepatopsl ['anya.
Pemerku dpopmanbHbIX MOHATUH. [IpH3HaKOBbIE HMIUIMKALUU

4 Concept Explorer — nporpaMMHasi cuctemMa aHajin3a JaHHBIX Ha OCHOBE
AQIL

5 Coron — cucteMa MoucKa 4acThIX MHOYKECTB IIPU3HAKOB U aCCOLIMATUBHBIX
IIPaBUIL

6 WNudopmanronnas sHTponus u npupoct uHpopmaruu. Anroputmsl ID3 u
C4.5.

7 Kputepun oCTaHOBKH U OTCEUEHMUSI.

8 Mepbl 1 METO/IbI OLIEHKH KauecTBa 00yueHUs (CKOJIB3SIUN KOHTPOJIb).

9

Cuctembl ManmmmaHoro o0yuenust WEKA u Orange u ee cpeacTsa Juis




paboThI ¢ AepeBbsiMH perieHnid. CpelcTBa OIIEHKH KayecTBa Kiaccu(uKauu
B 3THUX CHUCTEMaX.

10 MeTtons! knactepusanmn B cuctemax Weka u Orange.

11 CnexTpanbHas KiacTepus3anus cpeacTsaMu nakera MatLab u 6ubnuorexku
NumPy s s3eika Python.

12 Rough Set Exploration System (RSES) — nporpammuas cuctema st
HCCIIeIOBAaHUS 0OBEKTHO-IIPU3HAKOBBIX JAHHBIX HA OCHOBE HETOUHBIX
MHOYECTB.

13 QUDA — cuctema pa3paboTKH JaHHBIX U MAITHHHOTO 00ydeHus. JICM-
Meron B cucteme QUDA

14 Hausnas GaifecoBckas kiaccudukanus B cucreme Orange. Peanuzanus
HauBHOM OaliecoBCKOi Kiaccudukanuu Ha si3bike Python.

Bompocsl it mpoBelieHHUs TMPOMEXKYTOYHOM aTTecTallud B BUAE TECTUPOBAHMS
npencTaBicHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHbIil mepeueHb BOIPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB
MHJUKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AMCHUIUIMHE OOYYaIOMIMXCS 3a04HOM (OPMBI
oOydeHus1, IpeICTaBICeHbI B Ta0wmie 19.

Tabnuua 19 — [lepeueHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHno

10.4. Metonuueckue  MaTepuainbl,  ONPEACNAIOIIME  MPOLEAYphl  OLEHUBAHUSA
MH/IMKATOPOB, XapaKTEPU3YIOMIMX ATambl (OPMUPOBAHUS KOMIIETCHIIMH, COJepXkKarcsi B
JOKAJIbHBIX HOpPMAaTUBHBIX akTax ['YAII, permaMeHTHpyOUIMX MOPAJOK U IMPOLEAYypY
MIPOBEICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTallMi 00yYaromuXcs
I'VAIL

11. MeTOZ[I/I‘-IeCKI/IC YKa3aHus OJid 06yqa}oumxc;1 110 OCBOCHHIO JUCITUITIINHBI

11.1. Meronuueckue yka3zaHust s OOy4YalOMIMXCS 1O OCBOCHHUIO JICKIIHOHHOTO
MaTtepuaia

OcCHOBHOE Ha3Hau€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoOKoe W sICHOE H3JIOKEeHHe ydeOHOro marepuana. HasHaueHHe COBpEMEHHOH JIEKIMU B
paMKax IUCIMILIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO MO T€ME, 2 B OCBOCHHUH
(GyHIAMEHTAIBHBIX TpPOOJeM TUCHMIUIMHBI, METOJOB HAy4YHOTO TIIO3HAHMS, HOBEHIINX
JOCTIDKEHUHM Hay4HOH MbIciau. B yueOHOM mporiecce JEKIUs BBIMOIHAET METOJ0JI0THYECKYIO,
OpPTraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0yacTH 3HaHus, €€ mpoOjeMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCIUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOUIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEIEINISIETCS LEJIEBOM YCTAHOBKON K KaX 101 KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € IPENoaBaTeseM;




— pasBuTHEe TPO(ECCHOHANBLHO-ENOBBIX  KAayecTB, JIOOBM K  TpPEaMETy U
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIIJICHHSL.

— TOsBIEHUE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO JJIsi CAMOCTOSTENILHON paOoTHI;

— TIOJTy4YeHHE 3HAHUH O COBPEMEHHOM YpOBHE pAa3BUTUS HAYKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsI HA OJIMKANIIINE TOJIBL;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepuain (BBIACNATH TJIABHBIE MBICTU U
MOJIOKEHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B  Pa3IHYHBIX
(bopmMyIHpOBKax);

— TOJy4YeHHE TOYHOTO NTOHUMaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JAEMOHCTPALMEN CIIAIOB U
UCIOJIb30BAHMEM Ppa3laTOYHOTO Marepualia TMpU TMPOBEACHUH KOPOTKUX TUCKYyCCHH 00
O0COOCHHOCTSIX MMPUMEHEHHUS OTICIBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa peiocTaBIeHus JSKIIMOHHOI0 MaTepHraia:

— IlocranoBka npo0iemsl;

— O030p nmpeamMeTHOH 00nacTu;

— O0630p IuTEpaATYpHI;

— PazpaboTka npoekTa pemeHus;

— Peanuzanus u aHaNU3 pe3ynbTaTOB;

— JlaibHEHINE HAPABIICHUS UCCIIEIOBAHUN.

11.2. Meronuueckue yka3zaHHUs A OOyYalOMIMXCS MO TMPOXOXKIECHHIO MPAaKTUYECKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3alyH y4eOHOTO
polecca, 3aKIIF0YaronIascs B BHIITOJIHEHUU 00yJaIOIIUMUCS MO PyKOBOJICTBOM IPETIOAaBaTENs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C IEJIbI0 YCBOGHHUS HAYyYHO-TEOPETHYECKHX OCHOB YyueOHOM
JTUCIUILTAHBL, TPUOOPETEHUS YMEHUI 1 HaBBIKOB, OIBITA TBOPUECKOH EATEIHHOCTH.

[{enpro MPAKTUYECKOTO 3aHITHS U 00YYAOIIErocs SBISETCS MPUBUTHE 00YYArOIIUMCS
YMEHHI U HaBBIKOB MTPAKTUYECKOU IESITENBHOCTH 10 U3Yy4aeMOU TUCUUILIMHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOSHUU 00YUYAIOIUMCS IPAKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHHWe, pacllMpeHre W JeTalu3alis 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJAAaMH M METOAMKAMHU HW3YYCHHUS KOHKPETHOW Y4eOHOI
JTHACIUTLINHEI;

— BBIPpA0OTKAa CIOCOOHOCTH JIOTUYECKOTO OCMBICICHHUS TIOMYYEHHBIX 3HAHUU JUIS
BBITTIOJTHEHUS 3aJIaHMI;

— ofecrnieueHre palMOHAILHOTO COYETAaHUSI KOJJICKTUBHOW M WHAMBHIYAIBHOU (Gopm
o0ydeHusl.

TpeboBaHus K IPOBEACHUIO TPAKTUYECKUX 3aHATUN

MeToanyecKue MaTepuaIbl NPENoiaBaTel0 U CTyAeHTaM:
[IpakTHyeckast 4acTh Kypca OpraHM30BaHa B BUJE JJaOOPAaTOPHOTO MPAKTUKYMa, COCTOSIIETO U3
7 nabopatopHbix paboT. Kaxnas maboparopHas paboTa UMEET TUTIOBYIO CTPYKTYpY.
JlaGopaTopnas pabora Nel
HccaenoBanue 00beKTHO-NPU3HAKOBBIX IAHHBIX € TOMOIIBIO MPOTPAMMHBIX CPeACTB
Anammza @opmaiabHbIX HonsiTuii
[{enb paOOTHI:
Heo6xonnmoe nporpaMMHoe obecnieueHue:
TeopeTnueckue CBEICHUS




Kpatkoe onucanue 110

Bomnpocs! s nomycka k padore

3amaHus U1 MOJEIIbHBIX pacueTOB

3amaHus Ui BBIOJIHEHHS pabOThI

TpeboBanus k oTUeTY

KoHTponbHbIE BONPOCH!

OcHoBHas TuTepaTypa

JlonoHUTENbHAS IUTEpaTypa

YcnenrHoe BhINOJIHEHHE Ta00paTOPHOM pabOTHI MpearnoaraeT HaMcaHue CTyICHTOM THIIOBOTO
oryera. OT4er 0053aH COACPHKATH CIECAYIOIINE IIEMEHTBI:

1. TuryneHbii ucT ¢ ykazanueM ®MO u HomMepa rpynisl, HoMepa 1abopaTopHOi paboTHI.

2. Hens paboTHI.

3. Xoa paboThl ¢ ONMHUCAHHEM BBIMOJIHEHUS JIabopaTopHOU padoThl 1Mo 3aaanusM. Heobxoaumo
BKJIIOYATh TaOIMIIBI Pe3yIbTaTOB, IPOMEKYTOUHBIE BEIBOJIBI M IPaUKH.

4. BeiBogsl. Kak MuHHMYM paboTa 10JKHA COAEPkKATh TPU HETPUBHAIBHBIX BBIBOJA.

OTueT 0 BBINOJIHEHUHU JTAOOPAaTOPHON pabOTHI MPOBEPSETCS MpPEIojaBaTeNieM U HpEeAroiaraet
€ro 3alUTy B YCTHOH MM MUCBMEHHOH (opme.

Heo6xonuMmoe aist BRINOJTHEHUST paboT mporpaMMHoe oOecrieueHue, Kak MpaBuilo, HaXOIUTCS B
CBOOOJHOM JOCTYNI€ U €r0 MOXKHO 3arpy3uTh B ceTH MHTepHET WM CKONUpPOBaTh C IHCKa,
npuiararomerocss kK Kypcy. B mabopaTopHbIX paboTax Kypca HCIOJB3YIOTCS CIEIYIOLIHE
OTKPBITHIE IPOTPAMMHBIE CUCTEMBI:

e Weka 3 — Data Mining Software in Java (pa3paboTana KOMaHAOH CHEIMAIMCTOB
VYuusepcurera Baiikato, HoBas 3enanaus); http://www.cs.waikato.ac.nz/ml/weka/

e Orange — Data Mining Fruitful & Fun (maker co3mgan nabopatopueil HCKYCCTBEHHOTO
uHTeIekTa YHauBepeuteTa Jloomsan, Cnosenust); http://www.ailab.si/orange/

e QuDA - Data Miner’s Discovery Environment (pa3paboraHa B TEXHHYECKOM
Yuusepcurere ropoaa Japmmranra, I'epmanust); http://sourceforge.net/projects/quda/

e Coron System — miuardopma packonok JaHHBIX (pa3paboTaHa KOJUIETAaMH W3 TPYIIIBI
Orpailleur B mabGoparopum  LORIA  VuuBepcutera  Hancu,  Opanmms);
http://coron.loria.fr/

e Concept Explorer — o1uH U3 OCHOBHBIX HHCTPYMEHTOB aHalu3a (GOpPMalbHBIX MOHATUI
(pazpaborana B TexXHMYECKOM YHHBepcutere Tropoaa Jlapmmranra, ['epmanus);
http://conexp.sourceforge.net/

e RSES2 — Rough Set Exploration System (pa3paboTana B HHCTHTYT€ MaT€MaTHKH
VYuusepcurera Bapmiassl, [lonemra). http://logic.mimuw.edu.pl/~rses/

IIpuMepnl BOIPOCOB M PACUYETHBIX 33134 IS IOMYCKA K ¢Aave IK3aMeHa.

3agaun

1. Jlns 3aganHOro (hOpMaIbHOTO KOHTEKCTA!




5(x X X

a) HallIMTe MHOXKECTBO (POPMAIIbHBIX MMOHATHUH;
0) mocTpoiite ruarpamMmy peméTku GopMaTbHBIX TOHITUH;

B) MPUBEAUTE MPUMEPHI TPEX HETPUBUAIBHBIX UMIUTUKALIUH.
[To 3amanHO# 00BEKTHO-NIPU3HAKOBOW Ta0JIMIIE C TOMOIIBIO aIropuT™Ma Apriori HaIuTe

BCE YacThIe MHOKECTBA MPU3HAKOB MIPH 3HAUCHUH MUHUMAIILHOM MOAIEPKKI
minsupp=0,5.

a b C d
1|x X X
2 X X
3|x X
4|x X X
5 X X

[To 06BeKTHO-NIPU3HAKOBON TaOIMIIEe HAWUTE MHOXKECTBO ACCOLIMATUBHBIX MTPABUII IIPH
3HaYE€HUU MUHUMAJIBLHOU MOANEPKKU minsupp=0,5 1 MUHUMaJIbHOM TOCTOBEPHOCTH

minconf=0,6.

a b C d
1 X X
2|x X
3|x X
4 X X
5 X X X

Jnist 3agaHHOM 00BEKTHO-TIPU3HAKOBOM TaONIUIBI O pe3yibTaTax (GyTOOIBHBIX MaTueil ¢
1esieBbIM npu3HakoM «Ilo0Gema» mocTpoiiTe nepeBo pereHui u Ki1accupumupynTe
00BEKT MaT4, 3HAUEHHE 1IEJIEBOT0 MPHU3HAKA I KOTOPOT'O HEU3BECTHO.




1. Jlns 3a1aHHON OOBEKTHO-TIPU3HAKOBOM TaOIUIIBI C TOMOIIIBIO aIrOpUTMa K-
CpeIHUX MOCTPOTE 3 Ki1acTepa, UCNOJb3ys paccTosiHue EBknnpa.

2. Jns 3agaHHON TaOIMIIbI pelIeHUH HalliuTe HUKHEE U BepXHee MPUOIIKEHIE
nenesoro kinacca «Mrpare?» co 3nauennn «la» u «Her» , T.€.4711 MHOKECTB
X={1,2,6,8,14} u Y={3,4,5,7,9,10,11,12,13}, Ha clieqyrOIMHNX MOIMHOKECTBAX

MIPU3HAKOB!
B1 = {«Temmneparypa», «BraxHocTb» }
B2 = {«Obnaunocte», «Betep»}
Ob6nauHOCTh Temneparypa BitaxxHoCTh Betrep Urpats?
1 ConneuHo Kapko Belicokas CnaOprii Her
2 ConneuHo Kapko Bricokas CunpHbiii Her
3 Ob6nauno Kapko Beicokas CnaOprii Ja
4 Jox b YMepeHHo Bricokas Crnabsiit Ha
5 Hoxnab Xo0Js101HO HopmanbHas CnaOprii Ja
6 Jlox b X0101HO Hopmainbnas CunpHbii Her
7 Ob6nauno X0101HO Hopmainbnas CunpHbii Ha
8 ConneuHo YMmepeHHo Bricokas CnaOprii Her
9 ConneuHo Xo0Js101HO HopmanbHas CnaOprii Ja
10 Hoxnb YMmepeHHo HopmanbHas CnaOprii Ja
11 ConneuHo YMmepeHHo HopmanbHas CunpHbii Ja
12 Ob6nauno YMepeHHO Belicokas CunpHbii Ja
13 Ob6nauno Kapko HopmanbHas CnaOprii Ja
14 Joxnp YMepeHHO Bricokas CuiibHbBIN Her

Jist Tabnunet pemennii (U,4,d) monMHOXeCTBO BCA HA3BIBAETCS PEIIAOIINM
cyneppenykToM pemienus (decision super-reduct), ecim 0HO UMEET HIDKHEE U BEpXHEe
MpUOIIKEHNE TIEJIEBOT0 MPU3HAKa, KaK M cCaMO MHOKECTBO BceX Mpu3HakoB A. Haiimute
BCE€ CYINEPPEIYKThI PEIICHHUS.
1. Jlus 3a4aHHOrO MHOTO3HAYHOTO KOHTEKCTa HAMAUTEC MHOMKECTBO
MOJIOKUTEIBHBIX M OTPULIATENBHBIX THIOTE3. [IpeckakuTe 3HaUeHHE IEIeBOT0
NpU3HAKAa OOBEKTOB ...




Bonpocsl

2.

[IpoBeaute knaccupuKanmo 0ObEKTOB ¢ HEM3BECTHBIM 3HAYEHUEM 1LIEJIEBOTO
IIpU3HAaKa, UCcToib3ysa Metoq Naive Bayes.

1.  Onummute U 0OBSICHUTE CIIOCOOBI BHIYHUCIICHUS PACCTOSHIE MEXTy 0OBEKTaMH B 3ajjauax
KJ1acTepusanun’?

1.

bl

Onwumute u 00bACHUTE CIIOCOOBI U3MEPEHHUS PACCTOSHUI MEX/Ty KIIaCTepaMH.
Oo6wbscaure uzaeto meroga K-cpeanux.

OO6mwsacHuTe padoty anropurma Apriori.

OObsicHUTE IPUHIIAIT HAUBHOW Kiaccuukanuu baiieca.

OnwumuTe Mepbl OIIEHKH KayecTBa B MAIIMHHOM O00Y4YEeHUHU U OOBSICHUTE paboTy
METO/A CKOJIB3SIIET0 KOHTPOJIS.

IIpuMepsl 3a0aHMI 1J19 KOHTPOJLHOH PadoThbI.

1. Jlns MHOTO3HAQYHOTO KOHTEKCTA, 331aHHOT0 00BEKTHO-TIPU3HAKOBOM TaOJIUIICH:

o

o

POBECTH HOMUHAJILHOE MIKAJTUPOBAaHUE PU3HAKOB M HAlTH (hopMalIbHBIE
MIOHSATHS ISl KOHTEKCTOB MOJIOKUTEIBHBIX H OTPUIATEIBHBIX IPUMEPOB
(ueneBoi MpU3HAK MY MIKATUPOBAHUN PACCMATPHUBAETCS TOJIBKO KaK IOMETKa +
U - IPUMEPOB);

HOCTPOUTD JHArPaMMBbl PELIETOK MOHATHI MOJOXKUTEIHLHOIO U OTPUIIATEIHHOTO
KOHTEKCTa;

HAMTH MakCUMaJbHO 001mue HedanbcuUIMPOBaHHbIE MTOOKUTEIbHBIE U
OTpHLIATENIbHBIE TUITOTE3bI;

KJIaccu(UIMPOBATh HEITOOIPEICIICHHBIC IPUMEPHI.

ABTOYIOH
[IBeT Tun [Ipou3BoaCTBO [ToBpexneHus Yrousor?
1| Kpacubiii | CHOpTUBHBIN CIIA HET +
2|XKenteiii  |CnopruBsblii | SInoHus HET +
3| Kenteiii | xun Snonus HET 4
4|Kpacubiii  |CnopruBsblii | SInoHus €CThb +
5|Kentsiii  |COpTUBHBIM CILIA €CThb -
6| XKenterit | Jxun CIIA HET -
7|Kpacubiii | lxun Snonus €CTh -
8|3enenpi  |[CnopruBHbii  |CIIA HET T
9|Kpacubiii  |CnopruBsbiii  |['epmanus HET T




10| Yepnsiii Joxun Snonus HET T

1. JI1s 3aJaHHOrO0 KOHTEKCTa, HalquTe:
o  TpHU HETPUBUAIBHBIX UMIUTUKAIMKU (MMIUIUKaus A— B Ha3biBaeTcs
TpUBHANIbHOM, eciii BCA);

o MMPUBCAUTEC NPUMCPBI TPCX aCCONUATHUBHBIX MPAaBUJI, HC SABJIAIOMIUXCA
UMIUTMKALUAMU, YKQKUTE U1 HUX MEPBI OJAEPKKH (SUpport) U JOCTOBEPHOCTH
(confidence).

2. C nomomrsio Merosa Naive Bayes npenckaxuTe 1eiaeBoi kiacc st 00bektoB 8—10 u3
10 3agaun.

11.3. Meronuyeckue yka3zaHus [UIsi OOydYalOImUXCs TIO TMPOXOXKIECHUIO KYpPCOBOTO
MIPOCKTHUPOBAHMS/BBIMIOJIHEHUS] KYPCOBOM pabOTHI

KypcoBoii mpoekT/ paboTa mpoBOIUTCA € LENbI0 (POPMHUPOBAHUS y O0YHAIOIIUXCS OMBITA
KOMIIIEKCHOTO PEUICHUs] KOHKPETHBIX 3a]1a4 MPO(pEeCCUOHATBLHOMN 1eATEIbHOCTH.

KypcoBoit mpoekT/ paboTta mo3BosisieT 00yJaromeMycs:

CTpyKTypa MOsICHUTEILHOM 3alMCKU KYPCOBOTO NMPOEKTa/ pabOThl

KypcoBast pabota no aucrumiuHe «MammHHOe 00ydeHHe) MpearoaaraeT Cleayomnyo
CTPYKTYpy: BBEIEHHUE, JBE€ TIJaBbl (B TEOPETUYECKOM TIjaBe JODKEH OBITh INPEACTABIICH
pedepaTuBHBII 0030p HAyYHOH JUTEPATYPHI IO TEME KypCOBOI pabOThI, B MPAKTHUECKON YacTH
paboThl OJKHBI OBITH MPEACTABICHBI PE3yJbTaThl COOCTBEHHOrO IMEPEeBOAa), 3aKimoueHus. B
MOSICHUTENIFHON 3aIllMCKe K KypcoBoW paboTe JOoJKHA ObITh yKa3aHa AMCUUIUIMHA, 110 KOTOPOM
3amMIaeTcs Kypcosas pabota, tema paborsi, PUO pykoBogurens, PO crynenTta, HOMEp
IpyIIIBL.

Tpe6oBanus kK 0OPMIICHUIO MOSCHUTEILHOM 3aIIMCKU KyPCOBOTO MPOEKTa/ pabOThI
[TosicHuTenpHas 3amucKa JOJDKHA OBITH OQOpMIIEHA B COOTBETCTBUHM C TPeOOBaHHUAMU

CTOTVYAILCMK 3.170

Memooduueckue pekomenoauuy no nPOZPAMMHOU PEANUAUUN NPUIOHCCHUT

1. Pazpa0oTka npuIoKeHHus VI pelieHNus 3a1a4 KJIaccupukanuu

1.1. TpeGoBaHusl K NPHTI0KEHUIO

B pamkax nanHO# 1abopaTopHOii pabOTHI peaaraeTcs pa3padoTaTh MPUIOKEHHUE IS
peleHus 3a1a4 KjJaccu(uKalum, mperyCMaTprBaloIiee BOSMOXKHOCT TPUMEHEHHS
PacCMOTPEHHBIX BBIIIE aJITOPUTMOB MAIIMHHOTO 00y4YeHus1. K mpuiioskeHuto npeabsaBisioTCs
CIIeAyIOIINEe TPeOOBAHUS:

1. Opranuzanus Auanora ¢ moJib30BaTesleM JUIsl 3arpy3ku Habopa JaHHbIX U3 (aiina
C MOCJIEAYIOMIUM BEIOOPOM QJITOPUTMA OOYUEHHUS C YUUTEIIEM H €r0 IapamMeTpoB.

2. OOyuenue Mo/ieM Ha 3arpyKEHHBIX TaHHBIX.

3. Brruncnenue ommoOku Kiaccuukanuy Ha 00ydaromiei u TeCTOBOM BBIOOPKaX.

4. Busyanuzanus pesynbrara paboThl aITOPUTMOB B CIIy4ae JBYMEPHOTO

NPOCTPAHCTBA MPU3HAKOB.
1.2. CTpyKkTypa NpujioxKeHHus
[Tpunoxkenne OyneT cocTosATh U3 Habopa wmonyned (cvsvm.cpp/h, cvdtree.cpp/h,
cvrtrees.cpp/h, cvgbtrees.cpp/h), kaxknblii U3 KOTOPBIX MpeIHA3HA4YeH IS paloThl (3ampoc y
MOJIB30BATENsl MapaMeTpoB, OOydYeHHWE U TPEICKa3aHHe) pPacCMaTPUBACMBIX alTOPUTMOB
o0y4yeHHs, MOAYJS BBIYHCICHHUA OMmMOKK kiaccudukanuu (errorMetrics.cpp/h), Momyns
Bu3yanu3anuu JgaHHbiXx  (drawingFunctions.cpp/h) u  ocHoBHOrO Momyns (main.cpp),




COoJIep Kalero OOIIyI0 JOTHKY paboThl mporpaMMbl. OCHOBHOM MOJTyJIb U MOJYJIb BU3YyaIH3alun
NPEJOCTABIAIOTCS B pEaTM30BaHHOM BHUJE, CIEAOBAaTENbHO, HEOOXOIMMO pearu3oBaTh
HETMOCPEJCTBEHHO paldOTy ¢ pa3IUYHBIMU aJIrOpuUTMaMH oOydeHus ¢ yuutenem. Jlanee
paccMaTpuBalOTCs MHTEp(ENChl TOTOBBIX (QYHKUMH, a Takke (QYHKUHMOHAN, KOTOPBIHA
IIpeiIaraeTcsl peajan3oBaTh CaMOCTOATEIBHO.

OcHOBHasi JIOTHMKa MpOrpaMMBbl COCPEIOTOYEHAa B MOJXYyJIE main.Cpp U BBITISAUT
CIETYIOIIHUM 00pa3oMm:

. B mwmxiie monp3oBaTenio mpeniaraeTcs 3arpy3uTh JaHHble U3 (aiina, 1m60
IPUMEHHUTD K YK€ 3arpy’>KeHHBIM JJaHHBIM aJITOPUTM OOYYEHHUS C YUUTENIEM U3 CIIHCKA: MAlIHHA
OMOPHBIX BEKTOPOB, JIEPEBO pELICHUH, CIy4alHBIA Jiec, T'PaJUEeHTHBIH OYCTHHI JepeBHEB
peuieHui.

. Ecnu BbpIOpaH airoputM pemieHds 3ajaud KilacCU(UKAIUHM, y I0JIb30BaTels
3aIlpalIBalOTC MapaMeTphl aIropuT™Ma OOyUYEHHsI, MPOM3BOIUTCS OOydYeHHE U BBIYUCIICHHE
omnOOK Ha oOydaromieil U TecToBoW BbIOOpKax. Eciin pazMepHOCTh NMPOCTPAaHCTBA MPU3HAKOB
paBHa JBYM, TO JaHHble W pa3OMEHHE NPOCTPAHCTBA IPHU3HAKOB IMOJYYCHHOH MOJENbIO
oToOpaXkaroTcst B HOBOM Irpa)uyeckoM OKHE.

. I'paduueckue oxkHa He 00s3aTENIBHO 3aKpbIBaTh MEpe MPUMEHEHHEM JIPYroro
arOpuTMa K TEM € JAHHBIM, YTO IO3BOJIAET CPABHUTH PE3yNbTaThl pabOThl Pa3IMYHBIX
MeTofoB. OnHAKoO MpH 3arpy3Ke HOBBIX JaHHBIX Bce rpaduyeckre OKHa OyIyT 3aKpBITHI
aBTOMATUYECKHU.

2. Pazpa0oTka npujioKeHHs /sl pelieHus! 3a/1a4 KJIacTepu3aluu

2.1. TpeOGoBaHUs K NPHIIOKEHHUIO

Taxoke B paMKkax JaHHOH 1abopaTOpHOI paboThI peaaraeTcs pa3padboTarb
IIPWJIOKEHUE AJIs KJIACTEPU3aLUU TOUEK METOJIOM LIEHTPOB TskecTH. K npuitokeHno
NPEIbSBISIOTCS CIEAYIOMNE TPEOOBAHMS:

1. 3arpy3ka JaHHBIX U3 (paiiia, UMl KOTOPOTO YKa3bIBa€TCs B KAUECTBE MapaMeTpa
KOMaH/JIHOM CTPOKH.

2. BrinonHenue knactepusanuy Ha 3aJaHHOE (B BUJE apryMeHTa KOMaHIHOU
CTPOKH) YUCJIO KJIACTEPOB.

3. Busyanuzanus kinacTepusalnnuy B JByMEPHOM IIPOCTPAHCTBE.

2.2. CTpyKTYypa NpH/I0KeHHUs!

[Tpunoxenue OyaeT COCTOATH U3 ABYX MOAYJIEH: OCHOBHOH (main.cpp) ¥ MOYJIb
Buzyanuzaiun (drawingFunctions.cpp/h). @yHKIIUN BU3yanu3aluyu NPeI0CTaBISIOTCS B TOTOBOM
BU/JIE Y aHAJIOTUYHBI OIIMCAaHHBIM B paszaene 1.2.

B ocHOBHOM MOJyJie HOJKHA BBINOIHATHCS CIAEAYIOLIAs IOCIEN0BAaTENbHOCTD IEHCTBUN!

1. 3arpy3Kka JaHHBIX JUIS KJIACTepU3aliy U3 ¢aiina.

2. BrinonHenue knacrepu3alnuy METOAOM LEHTPOB TSHDKECTU HAa YKa3aHHOE
KOJIMYECTBO KJIACTEPOB.

3. Busyanu3zanus pesyibraTta.

Kon, HeoOX0auMBbli ISt 3arpy3KU ¥ BU3YyalIM3alluy IPEAOCTaBIsSETCS B TOTOBOM BH/IE,
ClIeZIOBaTeNIbHO, TpeOyeTcs JIMIIL HalucaTh BbI30B (DYHKIMHK KilacTepuzannu kmeans.

[Tocne Toro, Kak KO OCHOBHOT'O MOAYJIS OyJeT JONMUCaH, MPEeAaracTcs 3amyCcTuTh
MporpaMMy Ha MPeIOCTaBICHHBIX Habopax AaHHbIX (dataset]l.yml, dataset2.yml, dataset3.yml,
dataset4.yml) u mpoaHamu3upoBaTh MOJyYCHHBIE PE3YIbTATHI.

3. JlonoTHUTeIbHbIE 3aJaHUSs

1. PeanusyiiTe BO3MOXHOCTb COXpaHEHHsI W 3arpy3ku OOy4YeHHOH Monenu B
NPUIIOKESHUU JIJIs peIlIeHHs 3a/1a4 KJacCu(UKaIUH.

2. Peamusyiite QyHKIMIO BBIYMCIECHHS MATPHIBI OIIMOOK KiaccHMuKauuu & , rie
smeMeHT ~ +) paBeH KONMYECTBY MPELEJCHTOB BBHIOOPKH NPHHAUIGKAIMX K Kiaccy j H
OTHECEHHBIX aJITOPUTMOM KJacCU(UKAIIUH K KJ1accy i.

3. Peanusyiite MeTox TepeKpecTHOro KOHTPOJIs Ui Tmoadopa MapaMeTpoB

JITOPUTMOB 00yYEHUS



11.4. Meronuueckue yKa3aHus A7l 0OyYaOLIUXCS 10 MPOXO0XKIAECHUIO CAaMOCTOSITEIbHOM
paboThI

B Xoze BBINOJIHEHUS CaMOCTOATENbHOM PabOoThl, 0OYYaIOUINIICS BBITOTHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE INpPENoAaBatTeis, HO 0e3 ero HemocpeACTBEHHOTO
y4YacTHS.

Jns oOyuarommxcst mo 3aoyHoi (opme OOy4deHHs, CaMOCTOsTEeNbHas paboTa MOXKET
BKJIIOYATh B C€0SI KOHTPOJIBHYIO paboTy.

B mporiecce BBIMONHEHHST CaMOCTOSTENFHOW paboThl, y oOydaromerocst (GopMupyercs
1esecoodpa3Hoe MIaHUpPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHMM M CHUCTEMAaTH3alUM NpUOOpETaeMbIX 3HAHHMN, 00ECIeYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TNiepuoJ OOyueHHs, IOMOTraeT IIOJIy4YUTh HABBIKH TOBBIIICHHS
poeCCHOHATBHOTO YPOBHSI.

MertoanyeckuMu ~ MaTepuallaMHd,  HalpaBISIONIMMU  CaMOCTOSTENIbHYIO  paboTy
00y4aromuXxcsl, SBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIUILIHHE;

3anucu UMEIOT MEPBOCTEIIEHHOE 3HAYCHHE Ui CaMOCTOATENbHOM paboThl cTyaeHToB. OHU
MIOMOTAIOT TIOHATH IOCTPOCHUE M3YYaeMOI0 MaTepuana, BBIACIUTh OCHOBHBIC IOJIOKCHHS,
MPOCIICANTH UX JIOTUKY M TEM CaMbIM IPOHUKHYTh B TBOPYECKYIO JTa00OPaTOPHUIO aBTOPA.

Benenue 3anmceil cnocoOCTBYyeT NMPEeBPAIICHUIO YTEHUS] B aKTUBHBIN MPOIIECC, MOOMIU3YET,
HapsAIy CO 3PUTENBHOM, 1 MOTOPHYIO NaMsTh. CleyeT MOMHUTH: Y CTYJIEHTa, CHCTEMAaTUYECKH
BEYIIETO 3alliCH, CO3[aeTCs CBOM HMHIMBUAYAIbHBIH (DOHI MOICOOHBIX MaTepHajoB IS
OBICTPOr0 TOBTOPEHHSI MPOYUTAHHOTO, JUII MOOWJIM3ALMU HAKOIUIEHHBIX 3HaHUH. OcoOeHHO
BaXHBI U TIOJIE3HBI 3alUCU TOTJa, KOTJa B HUX HAaXOJSAT OTPaKEHHE MBICIH, BOSHHUKILIHUE IPH
CaMOCTOSITENILHOM padoTe.

11.5. Meronuueckue YyKa3aHus s OOYYaIOUIMXCS MO TPOXOXKIECHUIO TEKYILIEro
KOHTpOJIs yCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTPUBACT KOHTPOJb KauyecTBAa 3HAHUM
00yyYaromuxcs, OCYIIECTBISIEMOTO B TEYEHHUE CEMECTpa C IIeNIbI0 OLCHUBAHUS XO/a OCBOCHUS
JUCLUIIINHBL.

['maBHOE yCIIOBHE YCHEHNIHOCTH B OCBOGHMM Y4EOHOW IMCLMIUIMHBI - CHCTEMAaTUYECKHE
3aHATUA. I MOJIHOrO IOHMMaHUS M3y4acMOro MaTepuajla CIEAyeT 3aJaBaTb BOIPOCHI
HETIOCPEACTBEHHO HA MPAKTUYECKUX 3aHATHUSAX, YTOObI HE OCTABIIATH MPOOETOB B M3y4YCHUH. 3
JONOJIHUTEIBHBIMU  Pa3bsSCHEHUSIMA M PEKOMEHIALMSMU CTYJICHT MOXET oOpamarbes K
NPero/aBaTeIi0o BO BpeMs KoHCyipTaimid. CucremaTndeckas paboTra B ceMecTpe, aKTUBHOE
ydJacTHe B ceMHMHapax (JIOKJaJbl, COOOIIEHHs, CAMOCTOSATEIBHO MOATOTOBIICHHBIE MPE3EHTAIUH 110
MHTEPECYIOLMM TEMaM 110 TEOPUU U MPAKTUKE NEPEBOZA) M BBIIOJIHEHHE NMPAKTUUECKUX 3aJaHUN
00eCeYUT BBICOKYIO OLIEHKY IPU MPOXOXKICHUH MPOMEKYTOYHON aTTECTALHH.

11.6. Meronuueckue ykazaHus JUis 00y4aromUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOH
aTTeCcTalluu.

[TpomexxyTounass  arrectanusi  OOydyalOIIMXCsl  NpPEIyCMaTpuBaeT  OLCHHUBAHHE
MIPOMEKYTOUYHBIX U OKOHYATEJIBHBIX PE3yJbTaTOB 00ydeHus no aucuuruinHe. OHa BKIIOYAET B
ceost:

— 3auyeT — 3T0 (hopMa OLEHKU 3HAHUM, MMOTyYECHHBIX OOYYaIOUIMMCS B XOJ€ M3yUCHHS
y4eOHOM TUCIUILIMHBI B [IEJIOM WU POMEXYTOUYHas (110 OKOHYaHUHM CEMECTpa) OLEHKA 3HAHHUH
00y4aromuMcs TI0 OTJENbHBIM pa3ziefiaM JUCHUILIUHBI C aTTECTAllMOHHON OLIEHKOM «3a4TEeHO»
WIHN «HE 3a4TEHOY.

[Tpu monroToBKe K aTTeCTAMHU CIIETyeT HEe TOJIBKO pa3o0paThcsi B MaTepualie, HO MorpoOoBaTh,
HE MOAIIAAbIBAas B KOHCIEKTHl WM Y4eOHHKH, M3JIOKUTh IMUCBMEHHO HanbOoJiee CyIeCTBEHHbIC



MIOHATUS, YTBEPXKIEHUs, TOUKH 3pEHMs 10 KAKAOMY pasfeiay IporpamMmbl, COCTABUTH ILIAH-
KOHCIIEKTBI OTBETOB Ha BOIIPOCHI.

Ha 3auere B mporecce MOArOTOBKM K OTBETYy MPEKAE, YEM MPUCTYNUTh K TMOIPOOHOMY
M3JI0)KEHUIO OTBETAa HA BOIPOC, CIEIYET COCTaBUTH (IMMCbMEHHO WJIM YCTHO) IUIaH MPEJCTOSIIErO
OTBETa, 00s13aTeNILHO PHBECTH IPUMEPBI, YKa3aTh aBTOPOB, Ha KOTOPBIX CCHLIAIOTCS MPH OTBETE.

[TpomexxyTouHas aTTecTaIys MPOBOIUTCS HE TOJIBKO B TPAIUIIMOHHOM (hopMate «BOIPOC-OTBETY,
HO U B (popMe IMCKYCCHH, B MPOLIECCEe KOTOPOl OIpenersieTcsi yMEHHUE CTYJIeHTa OBICTPO MBICTHTD,
(opMynupoBaTh CBOW OTBET MNpPH JMHEWHOM Pa3BUTHUM PEYH, BJIAJICHUE YCTHOM M MHCHMEHHOMN
Bepcrel OPUIHAILHO-/IEIOBOM HOMBI COBPEMEHHOT'O PYCCKOTO SI3IKA.



Jluct BHECEHUsI U3MEHEHUH B pabouylo MPOrpaMMy JUCHUTUTHHBL

[ata BHEceHUs
W3MCHEHHH 1
JIOTIOJTHEHUH.

Iloanucek BHecCIIETO
W3MCHCHMS

CopaepxaHue U3MEHEHUH U TOTOTHEHUIN

Hata u No

MPOTOKOJIA
3acemaHus
Kadeapsl
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