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1. Ilean ocBOEHUNA TUCHUILIHHBI

LHems» —

HCIIOJIB30BAHHUIO CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA.

2. Mecto nucuumiaunbl B cTpykrype OITIOITI BO

yriyOjaeHue 3HaHUH M COBEPUICHCTBOBAHME MPAKTUYECKUX HABBIKOB IIO

HNannas aucruruinHa (y4eOHbIN Kypce) oTHocuTes K bioky 1 «/luctummuabl (MOTym)»

(6azoBast 4acTh).

JlucuumiuHel, y4eOHbIE KYpChl, JUIsi KOTOPBIX HEOOXOAMMBI 3HAHWsS, yYMEHUS, HaBBIKH,
npuoOpeTaeMbie B pe3yJIbTaTe W3Y4YCHUS JaHHOW JUCIUIUIMHBI (Y4eOHOTO Kypca) — HaIllMCaHHe
BBIITYCKHON KBaTM(PUKALIMOHHOM pabOTHI.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs

dDopmupyeMbIe H HNuauxaropsl IL1annpyemMsble pe3y/ibTaThl
KOHTpOJIMpyeMble AOCTHKEHH S o0y4eHHs
KOMIIeTeHIUH KOMIeTeHI Ui
(KOJl 1 HANMEHOBAHUE) (KOJl 1 HANMEHOBAHUE)
Criocoben ocymectBiATh | YK-3.1 3naer Ttunosnoruto | 3HaTh: OCHOBHBIE TEPMUHBI
COLIMAJIbHOE B3aMMOJICICTBUE | U (bakTopbl | HHTEIUIEKTYaIbHOTO aHanM3a
U PEaTu30BbIBAaTh CBOIO POJIb B | JOPMUPOBAHUST ~ KOMaH], | TaHHBIX
komange (YK-3) CIIOCOOBI COLIMAJIBHOTO
B3aMMOJICHCTBUS.
VK-3.2 VYwmeer | YMeTh: B3aHUMOJICHCTBOBATE C
NeicTBOBaTh B JIyX€ | APYTMMH YICHaMHU KOMAaHJIbI TPHU
COTPYJIHUYECTBA; pelIeHnH 33a4 UHTEUIEKTYaIbHOTO
NPUHUMATh PEIIeHUs C | aHAJIKM3a JaHHBIX
COOIIOIEHUEM DTUYECKUX
MPUHIIAIIOB 1704
peanuzanuy;  MPOSIBIATH
yBaXCHHE K MHEHHUI0 U
KYJbTYpe IPYTHX;
OIIpEEIATh nenm U

pabotath B HampaBICHUH
JIMYHOCTHOT O,

00pazoBaTeIbHOTO u

npo¢ecCuoHaIbLHOTO

pocra.

VK-3.3 Bnaneer | Bnaners: HaBBIKAMH
HaBBIKAMHU PACIIPEIEIICHUS | POTHO3UPOBAHUS OXKHTaEMbIX
ponei B YCIOBUSX | pE3yJbTaTOB MpPH PEIICHUU 3a]ad
KOMAaHTHOTO WHTEIUICKTYaJIbHOTO aHam3a
B3aUMO/ICHCTBUS; JTAHHBIX

METOJAMH OIIeHKH CBOHUX
JIEUCTBUN, TUIAHUPOBAHUS
Y YIIPaBJICHUS] BPEMEHEM.

Criocoben OCYILIECTBIISITh
JICJIOBYI0 KOMMYHHMKALIMIO B
YCTHOU 51 MMHCbMEHHOM

VYK-4.1 3Haer npuHUUIBI
HOCTPOGHHUSI YCTHOTO U
MUCHbMEHHOTO

3HaTh: CIIOCOOBI MOMCKA aKTyaIbHOMN
nHpOpMauu O MPUHIMIIAX PaOOTHI
JITOPUTMOB HCKYCCTBEHHOTO




dopMax Ha rocyIapCTBEHHOM | BBICKA3bIBAaHUS Ha | MHTEJJIEKTa
SA3BIKE Poccuiickoii | Tocy1apCTBEHHOM u
Oenepanuu U | MHOCTPAaHHOM SI3BIKAX;
WHOCTpaHHOM(BIX) s3bIKe(axX) | TpeOOBaHUS K  JCIIOBOM
(YK-4) YCTHOM H  THCHMEHHOM
KOMMYHHKAITUH.
VK-4.2 YMeer npuMEHSTh | Y METh: CaMOCTOSITEIIBHO
HA TMPaKTUKE YCTHYIO U | pa30WpaThCsi B MaTEeMAaTHYECKOM
MUCHbMEHHYIO JENIOBYIO | anmmapare W MNpUHIUIAX PabOThI
KOMMYHHKAIHIO. QJIITOPUTMOB HCKYCCTBEHHOTO
MHTEJJIEKTa
VK-4.3 Bnaneer | Bnaners: HaBBIKAMH MOUCKa
METOJUKON  COCTaBJICHUS | aKTyaJIbHbIX JIaHHBIX O CHCTEMax
CYXJIEHUS B | HICKYCCTBEHHOTO  HMHTEIUIGKTa B
MEXJIMYHOCTHOM JI€JIOBOM | OTKPBITBIX UCTOYHHUKAX
o01IeHnu Ha | uHpopMaIuH
rocy/1apCTBEHHOM u
WHOCTPAaHHOM  SI3BIKaX, C
MPUMEHEHUEM
aJICKBAaTHBIX  SI3BIKOBBIX
dbop™m U CpesCTB.
Criocoben BocnpuHuMaTh | YK-5.1 3Haer ocCHOBHbIE | 3HATH: IIPUHIUIIBL IIOUCKA
MEXKYIbTYpHOE kareropun  ¢unocodun, | HHGOPMAITUH o peraeMomy
pasHooOpa3ue oOIIecTBa B | 3aKOHBI ~ MCTOPUYECKOTO | BOMPOCY B 3apYOEKHBIX HCTOUYHHKAX
COLIMATILHO-UCTOPUYECKOM, pa3BUTHS, OCHOBBI
3TUYECKOM U (UI0CO(YCKOM | MEXKKYIBTYPHOR
koHTekcTax (YK-5) KOMMYHHUKAITUH.
VYK-5.2 VYmeer Bectu | YMeTh: OCYILIECTBIIATh MIOMCK
KOMMYHHUKAIIMI0O B MHpE | HHGOpMAIUH B 3apyOeIKHBIX
KYJIBTYPHOTO HMCTOYHUKAX 1o peraeMomy
MHOT000pa3us U | BOIIPOCY u3 obnactu
JEMOHCTPHUPOBATH HMHTEJUIEKTYaTbHOTO aHanm3a
B3aMMOINIOHMMAaHUE MEXIY | JaHHBIX
00ydJarImuMucs -
MpeICTaBUTENISIMU
pPa3IUYHBIX  KYJIBTYp C
COOIIOIEHUEM DTUYECKUX
U MEKKYJIBTYPHBIX HOPM.
VYK-5.3 Bnaneer | Bnagets: HaBbIKaMU YTEeHUSI
MPAKTUIECKUMHU 3apyOeKHBIX HAy4YHBIX cTareid Ha
HaBbIKaMU aHaJIM3a | TEeMy MHTEUIEKTYalbHOTO aHaln3a
dmocopckux U | TaHHBIX
HMCTOPUYECKHUX bakToB,
OLIEHKH SIBJIEHU
KYJbTYPHI; crioco0aMu
aHaM3a W TepecMoTpa
CBOMX B3IUIAJIOB B Clly4yae
pasHorIacui u
KOH(JIUKTOB B
MEXKYJIbTYPHOU
KOMMYHHKAIIH.
Crnioco0eH pa3pabaTeiBaTh U I1K-3.1 3HaeT | 3HaTh:  TEOPETHUYECKUE  OCHOBBI




aJlaTHPOBATh TPHKJIIAJHOC
nporpaMMHoOe o0ecrieueHue

(TIK-3)

COBPEMEHHBIC TEXHOJIOTUU
pa3paboTKu W ajanTaluu
MIPUKJIQTHOTO

MHTEJUIEKTYaAJIbHBIX TEXHOJIOTHH,
pUMEHsIEMbIE B TIPOQeCcCHOHATILHOMN
NEeATEIbHOCTH

POrPaMMHOTO
obecreyeHus, 1504
JIOCTOMHCTBA u
HEJOCTaTKU
[K-3.2 YMmeer | YMeTh:  MoJenupoBaTh  paboTy
pa3pabarbIBaTh, MHTEJJIEKTYaIbHBIX TEXHOJIOTHIA
aJanTUPOBAThH
KOMITOHEHTHI
MIPUKJIATHOTO
POrPaMMHOTO
obecrnieyeHus
I1K-3.3 Bnaneer | Bnagets: HaBbIKAMHU MPOTPAMMHOTO
HABBIKAMU pa3paboOTKU | MOJIETUPOBAHUST UHTEIICKTYaTbHBIX
MPUKIIATHOTO TEXHOJIOTUH,  NPUMEHSEMBIX B
POrPaMMHOTO npodeccHoHaABHOM 1eATEeIPHOCTH
obecrnieueHus Ha
COBPEMEHHBIX SI3BIKAX
IPOrpaMMHUPOBAHUS,
METOIaMHU ajanrtanuu
MPUKIIATHOTO
POrPaMMHOTO
o0ecrnieyeHus
[IK-6.1 3naer meronsl u | 3HaTh:  NPHHUUOBI  pa3pabOTKH
IPUEMBI OTNIAJKU | IPOrpaMMHOT0  OOecriedeHusl IS
MPOrPaMMHOTO KOJa, | HHTEJIEKTYaJIbHOTO aHanm3a
THUIIBI U (dbopMaThl | JTaHHBIX
cooOmenuii 00 ommoOKax,
MPEIyNpPEexRICHUIX, BUIbI
COBpPEMEHHBIX
KOMIIUJISITOPOB,
OTJIQTYUKOB
POrPaMMHOT0 KOJIa.
[IK-6.2 VYmeer BBIABIATH | YMETh: pa3pabarbIBaTh
OmMOKH B MPOTPAaMMHOM | MPOrpaMMHOE  oOecrieueHrue  Jis
CnocoO¢H BBINOJIHATH
KOJIe, TIPUMEHSATh METOMbl | HHTEIIEKTYaIbHOTO aHanm3a
paspadoTKy 1 OTAAKY U CpeICTBAa NPOBEPKH | JAHHBIX
nporpammuoro kozaa (ITK-6)
paboTocrmocoOHOCTH
POrPaMMHOTO Koza,
UHTEPIPETHPOBATH
coob1ieHus 00 ommnoKax.
T1IK-6.3 Bnaneer | Bnagerts: HaBBIKAaMHU OTJIaJKU
HaBbIKaMU OTJIAJIKU | IPOrpaMMHOT0 0OecreyeHus
POrPaMMHOTO KO/,

paboThl B COBPEMEHHBIX
KOMITUJISITOpax, paboThl B
OTJaTIMKAX u
ONITUMH3ATOPAX
IPOTrPaMMHOTO KOJA.




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYyILLET0

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHSIITHH Oo0beMm, HNHTepakTHB,
Mopyas (pa3gen) | y4deOHOM N Cemectp baunbl (HamMeHOBaHMe
(yueOHOM padoThI) q. 4.
padoThI OLICHOYHOI0
Cpe/CTBa)
Mopynsb 1 - Jlex BBenenne B quCHUIUIMHY 5 10 0 - TIpOMEKYTOUHBILIt
OCHOBBI TEOpUU recT
MCKYCCTBEHHOTO
Jlex Teky1iee cocTosiHUE, 00JAaCTh TPUMEHEHHS 5 8 0 -
MHTEIJIEKTA U TooMEKVTOUHLI
AITOPHTMEL 1 HepelIeHHbIE IPOOIEMBI TEOPUH POMEKYTOTHBIN
TECT
QJITOPUTMOB UCKYCCTBEHHOT'O MHTEJUIEKTA
KJIaCTEpU3aluU P y
JaHHBIX. Cp CaMOCTOSITETbHOE U3YYEHUE JTUTEPATYPHI 5 100 0 -
0 Kypcy, 110 IPOHJEHHBIM TEMaM [IpoMexyTOUHbIH
TECT
Ip Kiactepusanus 1aHHBIX C IOMOIIBIO 5 18 6 - OTuiT 1Mo
anroputma k-means [PaKTHYECKOMY
3a/laHuIo
Monys 2 - Jlex HHTennekTyanbHble aarOpUTMBbI IS 5 10 0 - TIpOMEKYTOUHBIIA
QIITOPUTMBI pelieHus 3a1a4 KiaccuuKaui JaHHBIX recT
Kaccu(uKanuu
Cp CaMOCTOHTeHBHO? W3y4YECHUE JTUTEPATypPhl 5 100 0 - TIpOMEKYTOUHBIIA
10 KypcCy, 110 IPOWIEHHBIM TEMaM recT
IIp Knaccudukanmst fTaHHBIX ¢ TOMOIIBIO 5 18 6 - Otuér o
anroputma D3 [IPAKTUYECKOMY
3aJJaHUIO
IIp Knaccudukanmst fTaHHBIX ¢ TOMOIIBIO 5 18 6 - OTY8T 110
anroputma C4.5 MPAKTUYECKOMY

3aJaHUIO




®opMbI TEKYyLLET0

10 KypCy, IO IPOMJIEHHBIM TEMaM

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHSIITHH Oo0beMm, HNHTepakTHB,
Mopyas (pa3gen) | y4deOHOM N Cemectp bannbl (HamMeHOBaHMe
(yueOHOM padoThI) q. q.
padoThI OLIEHOYHOI'0
cpeacTBa)
Mopyisb 3 - IIp OO0y4ueHne MHOTOCIIONHOM CETH METOJI0OM 5 18 6 - Otuér o
HEWPOHHBIE CETU 00paTHOTO PACIPOCTPAHCHUS OIIHOKH MPaKTUYECKOMY
3aJJaHUIO
Jlex PexyppeHTHBIE HEUPOHHBIE CETH, UX 5 8 0 - [TIpoMexxyToUHBII
Ha3HAYEHHE U METOJIbI UX O0yUYEHUS TeCT
Cp CaMOCTOSITETbHOE U3YYEHUE JTUTEPATYPHI 5 100 0 - TIpOMEKYTOUHBIIA
0 Kypcy, 10 MPOHIEHHBIM TEMaM recT
IIp Heiiponnas cetb XeMMHHTa B 33/1a4ax 5 18 6 - Otuér o
pacmo3HaBaHus 00pa3oB MPaKTUYECKOMY
3aJJaHUIO
Mopyns 4 - Jlex Knaccudukanuu u perpecCuOHHBIN aHau3 5 10 0 - TDOMEKVTO .
MEKYTOUHBIH
KJ1acCUpUKaLUU U C TIOMOILIBIO AJITOPUTMOB UCKYCCTBEHHOTO eIc) yr
. TeCT
[PErpeCCUOHHBIN MHTEJUICKTa
AHaJIN3 IIp Knaccudukanus u perpecCHoOHHbIN aHaIIN3 5 18 6 - OTYsT 110
JaHHbIX ¢ momoulsio anroputma CART [[PAKTHYECKOMY
3aJJaHUIO
IIp OrnpenenieHre TOYHOCTU U Ha)iO)KI[eHI/Ie 5 18 6 - OTUéT 1o
YCEUEHHBIX JePEBbEB PEIICHUI MO paKTHYECKOMY
anroputmy CART 3a1aHHIO
Monynsb 5 - 3amauu | Jlek MaremaTuueckuil anmnapar 1 IpuMEHEHUE 5 8 0 - TTpoMesKyTOUHBII
ONTUMU3ALUU U T€HETUYECKUX aITOPUTMOB recT
TeHETUYECKHE Cp C 5 100 0
AT ODUTMBI aMOCTOSITENIbHOE U3yYEHHUE JTUTEPATYPHI - TTpOMeKyTOUHBI

TCCT




®opMbI TEKYyLLET0

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHSIITHH Oo0beMm, HNHTepakTHB,
Mopyas (pa3gen) | y4deOHOM N Cemectp bannbl (HamMeHOBaHMe
(yueOHOM padoThI) q. q.
padoThI OLIEHOYHOI'0
cpeacTBa)
IIp Hcnonb3oBaHnE T€HETUYECKOTO aIrOpuT™Ma 5 18 6 - OTuéT 110
JUTSL HAXOXKICHUSI SKCTPEMYMOB () YHKITUH. [PAKTHYECKOMY
3aJJaHUIO
IIp Pemenne TexHU4ECKUX 3a7a4 ¢ TOMOILBIO 5 18 6 - OTYET Mo
T€HETUYECKUX aIITOPUTMOB. IPAKTHIECKOMY
3aJJaHUIO
Mopyns 6 - Jlex 3anaun ahpPUHUTHUBHOTO aHAIIH3A 5 10 0 - [IpomexxyTouHbIN
ah pUHUTUBHBIN TeCT
aHaIN3
Cp CaMOCTOSITETbHOE U3YYEHUE JIUTEPATYPHI 5 56 0 - .
N [TIpoMexxyTOUHBII
0 Kypcy, N0 MPOHJAEHHBIM TEMaM
TECT
IIp AQbUHUTHBHBINA aHATIN3 C TIOMOIIIBIO 5 18 6 - Otuét mo
anroputMa Apriori MPAKTUYECKOMY
3aJJaHUIO
Monyins 7 - Jlex MaremaTnueckuii anmnapar He4eTKIX 5 8 0 -
HEUETKHE CUCTEMBI MHOECTB U QJITOPUTM CO3JaHUS HEUETKUX [IpomexyToUHbIH
YIIpaBJICHUS CUCTEM YIIPABIICHUS TecT
CP CaMocToATEIbHOE NU3YUYEHHE JIUTEPATYPBI 5 100 0 -
10 Kypcy, IO MPONJAEHHBIM TEMAM IIpomexyTouHbIi
TeCT
IIp CHHTE3 HEYETKON CUCTEMBI YIIPaBICHUSI. 5 20 6 - Otuér no
MPaKTUYECKOMY

3aJaHUIO




®opMbI TEKYyLLET0

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHSIITHH Oo0beMm, HNHTepakTHB,
Mopyas (pa3gen) | y4deOHOM N Cemectp bannbl (HamMeHOBaHMe
(yueOHOM padoThI) q. q.
padoThI OLIEHOYHOI'0
cpeacTBa)
I1IA, DK3aMeH 5 36 34 - HrorossIii TecT
Kontpons
Hroro:; 864 100




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

[Ipy wW3ydYeHUM JAUCHMIUIMHBI (Yy4eOHOTO Kypca) HCHOJB3YIOTCS — JHCTAHIIMOHHBIE
00pa3oBaTeNbHbIE TEXHOJIOTHH.

6. Meronuyeckue yKa3aHUA MO0 OCBOEHUIO JUCIHUILIHHBI

6.1. PexoMeHanuy mo noAroToBKe K JeKIHOHHLIM 3aHATHAM

N3ydyeHne MUCHUIUIMHBI TpeOyeT CUCTEMATHYECKOTO M TOCIEIOBATEIHHOTO HAKOIUICHUS
3HAHWH, CJICIOBATENBHO, TPOITYCKH OTIAEIBHBIX TEM HE TTO3BOJISIOT ITYOOKO OCBOUTH MPEAMET.

B xome neKkIMOHHBIX cleAyeT oOpamiaTh BHHMAaHHWE Ha KaTeropuu, (QOpMYyITUPOBKH,
PACKpBIBAIOIINE COJICPKAHUE TE€X WM HHBIX SBJICHHH W TPOIECCOB, HAyYHBIE BBIBOJBI U
MpPaKTUYECKHE PEKOMEHAAIMU. 3a/laBaTh MPENOJaBaTEII0 YTOUHSIOUIME BOIPOCH C LEJbIO
YSICHEHHUS TEOPETHUECKUX MOJ0KESHHUM, pa3peIeHUs] CIOPHBIX CUTYaIUH.

CTyaeHT MOXET [OMOJHUTh CIHUCOK HCIIOJNIb30BAHHOM JIUTEPATypbl COBPEMEHHBIMU
HMCTOYHHKAMHU, HE MPEJCTABICHHBIMHU B CIIHCKE PEKOMEHIOBAHHOW JUTEPATYPHI, U B JaJIbHEHUIIIEM
UCIIOJIb30BaTh COOCTBEHHBIE MOATOTOBJICHHBIE YUeOHBIE MaTepHallbl IPU HAMHCAHUHA KYPCOBBIX U
BBITTYCKHBIX KBaTU()UKAITMOHHBIX PaOOT.

6.2. PekoMeHJallUM 110 MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM

CryneHtaM cienyer JOBOIUTH KaXKIYI0 MPAKTUYECKYI0 pPabOTy A0 OKOHYATEIbHOIO
peuieHus1, IeMOHCTPUPOBATh MOHUMAHKE MTPOBEACHHBIX PACUETOB (aHAJIM30B, CUTYAIlUi), B Cy4yae
3aTpyJHEHHI 00pamaThest K MpenoiaBaTeiio.

Jjiss TOro 4TOOBI MPAKTUYECKUE 3aHATUSI IPUHOCHIIA MAaKCUMAIbHYIO TMOJIb3Yy, HEOOXOIUMO
IIOMHUTb, YTO YINPa)XHEHUE M PEIICHUE 3aJad IPOBOIATCA IO PACCMOTPEHHOMY Ha JIEKIMAX
MaTepuanty U CBSI3aHbI, KaK MPABUIIO, C JCTATHHBIM pa300pOM OTIEIBHBIX BOMPOCOB JEKIIMOHHOTO
kypca. Crenyer NOAYEPKHYTh, YTO TOJIBKO IIOCJIE€ YCBOECHMS JIEKIIMOHHOI'O MaTepuaja C
OTIpeICIEHHOW TOYKHU 3pEHHS (a2 UMEHHO C TOW, C KOTOPOW OH M3Jaraercsi Ha JICKIUSX) OH Oyxaer
3aKpEIUJIATHCS CTYIEHTOM Ha MPAKTHUECKUX 3aHATHSAX KaK B pe3ysbTaTe OOCYXKIEHHS U aHalu3a
JIEKIIMOHHOTO MaTepuala, TaK U C MOMOIIBI0 PEIIeHHs] MPOOJIIEMHBIX CUTyalui, 3anad. [lpu stux
YCIIOBHUSIX CTYIAEHT HE TOJIBKO XOpOIIO YCBOUT MaTepHall, HO W HAy4YUTCS NPUMEHSATH €ro Ha
MpaKkTUKE, a TAKXKE MOIYYUT JIOMOJIHUTEIbHBIH CTUMYN (M 3TO OYEHb BAXHO) JJI1 aKTUBHOU
MPOPabOTKH JICKITUH.

[To pe3ynbraram BBIMOTHEHHS] paOOTHI COCTABISETCS OTYET, KOTOPBIA MPU HEOOXOAUMOCTH
HY>KHO COIIPOBOXIaTh KOMMEHTAPUSIMH, CXEMaMH, YEPTEKAMU U PUCYHKAMH.

CnemyeT TOMHHUTH, 4YTO BBIMOTHEHHE KAXKIOW pabOThl JIOJDKHO JOBOJUTHCS 1O
OKOHYATEJIbHOTO JIOTHYECKOI'0 OTBETa, KOTOPOro TpeOyeT yCIOBUE, U 1O BO3MOKHOCTH C BBIBOJIOM.
[ToydeHHBII OTBET CIIEIyeT MPOBEPUTH CIIOCOOAMHU, BBITEKAIOIINMHU U3 CYIIECTBA TaHHOM 3a/1auH.
[Tone3no Taxke (eciu BO3MOXKHO) pellaTh HECKOJbKMMM CIOCOOAMHM U CPaBHUTH IOJTyYEHHBIE
pe3ynbrathl. Pernenne 3amad JaHHOTO THMNA HY)XHO NPOAOKATH A0 MPUOOPETEHHS TBEPABIX
HAaBBIKOB B X PEIICHUM.

6.3. PexomeHgauum 1o moJaAroToBKe K 3K3aMeHy

[ToaroroBka K 3K3aMeHy CIOCOOCTBYET 3aKpEIUICHHIO, YIITYOJIICHHUI0 U 0000IIEHUIO 3HAHUH,
MIOJTy9aeMbIX, B Ipolecce 00ydeHus, a TaKkke MPUMEHEHHIO UX K PEIICHUIO MPAKTHYECKUX 3a]1ad.
l'oToBsICh K SK3aMeHY, CTYACHT JIMKBHIUPYET HMEIOIIUECS MpOOeNbl B 3HAHUSAX, YIIIYOJseT,
CHCTEMATH3UPYET W YIOPSJOYMBACT CBOM 3HaHMA. Ha 3K3aMeHe CTyIeHT IEMOHCTPUPYET TO, YTO
OH MPHUOOPEN B IpOIecce 0OYUCHHsI 10 KOHKPETHOH Y4eOHOM TUCITUTUIHHE.

Heo06xomuMo OpHEHTHPOBATh CTYIEHTOB Ha CHCTEMAaTHYECKYIO MOJTOTOBKY K 3aHSTHIM B
TEYCHHE CEeMeCcTpa, YTO T[O3BOJUT UCHOJIB30BaTh BpeMs OSK3aMEHAI[MOHHOW CeCCUU IS
CHUCTEMAaTU3all1 3HAHUH.



7. OneHoYHbBIE CPeACTBA

7.1. IIacopT OLIEHOYHBIX CPECTB

Cemect Koa koHTpO/IMpyemMoii KoMIeTeHINnH HaumenoBanmue
P (MM ee 4aCTH) OLIEHOYHOI0 CpeICTBA
5 VK-3; YK-4; VK-5; IIK-3; IIK-6 [IpomexxyTOUHBIE TECTHI

OTYeTHI 110 MPAKTUYECKUM padboTam
HToroselii TecT

7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00X0TUMBbIE IJIA TEKYLIEro KOHTPOJIsI

7.2.1. TecTOBLIE 3a/TaHUS

(Haumenosanue OYeHoUHO20 cpedcmea)

Tunossle NpuMepbI TECTOBLIN 3a1aHU

1. C ucnonb3oBanuem Oubauorexku Pandas mpoBoauTcs mpeaBapUTEIbHBIN aHATN3 JaHHBIX,
comepxammxcss B ¢aiine data.csv. IlocpeacTBom aHanmm3a JaHHBIX HEOOXOJHWMO OIPEACIIUTH
3HaueHue A5 MepBOro 3JeMEHTa CIUCKA, OMYUYEHHOTO IMyTeM (pUIbTpaluu JaHHBIX 10 YCIOBUSM
A2>1wu A3 <2 1 COpPTUPOBKHU JIaHHBIX B OPSIAKE BO3pacTaHus 1o 3HaueHUto A4. OTBET 3anucarhb
B BUJIE UnCIa 0€3 OKPYTJIEHUH Yepe3 CUMBOI

Copepxumoe ¢aiina data.csv:
,A1,A2,A3,A4,A5,A6,C
0,-7.54,-0.72,-8.43,6.89,6.71,1.92,2.0
1,-1.91,-7.94,-2.74,2.17,1.34,-4.06,0.0
2,-3.58,3.16,-6.27,-3.8,1.81,5.75,1.0
3,-0.54,-6.76,2.0,-2.98,-1.59,-2.31,0.0
4,4.42,-6.53,-0.83,-11.2,-1.19,-6.56,3.0
5,-0.85,-13.2,0.15,-1.56,-1.67,-2.74,0.0
6,-7.1,3.04,-3.41,-8.52,-7.9,-3.86,4.0
7,8.15,-7.56,2.34,-9.24,2.05,-8.96,3.0
8,-9.38,4.47,-3.25,-5.1,4.77,-4.1,1.0
9,-9.58,1.72,-9.18,-7.2,-6.23,-5.7,4.0
10,-11.23,2.2,-2.62,-8.73,2.04,0.43,1.0
11,-3.64,1.15,-7.75,4.54,6.43,-1.24,2.0
12,-7.21,4.07,-4.77,-4.53,0.23,3.75,1.0
13,-0.06,-9.39,-0.67,-1.12,0.41,-4.16,0.0

14,-7.75,4.94,-3.74,-10.04,-4.27,-1.53,4.0
15,-5.36,-9.39,-0.36,-4.17,-0.54,-1.92,0.0

16,-8.64,4.23,-2.81,-7.26,-6.5,-1.97,4.0
17,-6.83,3.09,-3.24,-3.53,2.83,3.4,1.0
18,8.32,-7.01,1.31,-8.69,-1.89,-12.21,3.0
19,-9.11,-0.91,-6.86,4.67,5.68,-1.97,2.0
20,-10.27,1.96,-5.32,5.96,4.24,-0.62,2.0
21,-4.26,4.88,-4.81,-7.43,5.16,3.02,1.0
22,7.66,-6.86,-0.62,-10.45,-0.64,-8.7,3.0
23,-5.71,2.8,-4.81,3.72,9.3,-3.65,2.0
24,-2.21,-2.67,-8.35,6.57,6.43,0.73,2.0




25,7.41,-7.41,8.32,-7.05,1.63,-12.04,3.0
26,-5.54,3.45,-7.75,-9.28,-8.04,0.61,4.0
27,3.84,-12.57,6.66,-6.75,2.15,-8.93,3.0
28,-2.03,-9.63,1.86,1.26,-2.86,-2.38,0.0
29,-4.12,-9.79,0.46,3.17,-6.46,-3.17,0.0
30,-5.8,3.2,-8.39,-8.54,-4.88,-1.76,4.0

OtBeT: 4.27

2. C mnomomipto Oubmuoteku Sklearn Ha ocHoBe anroputmMa CART mnpousBomutcs
MOCTPOCHUE JIepeBa KIACCU(PUKALUU C MCIOIb30BAaHUEM CTaHAAPTHBIX MapamerpoB. s 3Toro c
HCIob30BanueM O6ubmuoTexkn Pandas ocymecTBisieTcs 3arpy3ka o0yJaronieid BBIOOPKU TaHHBIX W3
daiina data.csv, KOTOpBIi coepkUT 3HaueHus atpudyroB ("Al", "A2", "A3", "A4", "A5", "A6") u
meTkH kiaccoB ("C"). TpeOyercs onpenenuth Ko3GOUIMEHTH 3HAYMMOCTH KaXa0ro aTpudyTta (¢
ucrnoiib30BaHueM feature importances ) U B KauecTBE OTBETa 3alKcaTh MaKCUMalTbHOE 3HAUYCHUE
kod(ddurmenta. OTBeT TpeOyercss OKPyIrJUTh ¢ momomblo (GyHkiuu round() 1o 3 3HAKOB H
3anMcarb yepe3 cumBou ".".

Copepxumoe ¢aiina data.csv:
,A1,A2,A3,A4,A5,A6,C
0,-9.538,-4.056,-9.28,2.355,-8.435,0.489,1.0
1,-2.231,5.456,-4.894,-3.27,6.666,6.749,0.0
2,-6.202,-5.357,-11.762,1.6,-12.144,-0.386,1.0
3,4.87,7.996,-4.063,-6.615,-2.884,9.03,4.0
4,-4.559,0.785,-5.762,5.326,-0.339,-7.161,3.0
5,2.647,-0.612,5.155,0.777,-8.403,0.22,2.0
6,0.856,6.573,-2.335,-2.828,0.054,8.507,4.0
7,-4.81,-0.849,-5.78,3.793,-1.472,-4.868,3.0
8,2.971,6.87,-0.414,-4.173,-3.263,8.482,4.0
9,-0.592,-0.675,-6.029,-1.831,10.107,7.662,0.0
10,1.922,-5.891,4.815,2.443,-10.554,0.799,2.0
11,3.434,-3.856,3.37,2.369,-10.817,-0.298,2.0
12,-7.788,1.119,-6.471,4.604,0.535,-8.16,3.0
13,-0.732,4.222,-8.678,-0.319,9.885,9.631,0.0
14,1.669,4.832,-5.047,-1.739,-3.16,12.709,4.0
15,-5.74,-8.442,-9.13,-0.055,-6.936,-0.565,1.0
16,-0.333,4.464,-3.876,-1.912,8.735,11.804,0.0
17,-6.407,-1.552,-4.852,1.267,4.161,-7.005,3.0
18,2.15,-2.981,2.145,2.79,-7.817,2.15,2.0
19,-0.19,0.334,-2.086,2.884,7.464,11.475,0.0
20,-6.26,-7.531,-8.681,1.152,-9.451,-2.641,1.0
21,-13.32,-7.799,-10.153,-2.217,-11.322,-0.109,1.0
22,-3.143,-0.714,-6.054,6.006,-3.633,-6.743,3.0
23,-0.522,3.703,-2.692,4.169,5.371,6.673,0.0
24,3.232,6.402,-1.207,-2.02,9.551,4.204,0.0
25,-0.284,2.513,-4.128,-5.065,-1.349,7.162,4.0
26,-3.168,3.685,-5.913,-5.02,-0.945,7.607,4.0
27,-5.677,-2.779,-4.588,0.618,-3.662,-7.144,3.0
28,1.314,-1.74,2.169,2.67,-11.027,-2.311,2.0
29,2.068,-2.712,2.475,-1.534,-11.333,1.354,2.0
30,-8.638,-6.074,-7.613,-2.895,-10.003,3.453,1.0



Otsert: 0.916

3. C mnomompio Oubnmmorexku Sklearn Ha ocHoBe anroputmMa CART mpousBoautcs
IIOCTPOEHHE JiepeBa KIAacCHU(UKAIMK C WCIIOJIIB30BAHUEM CTaHJIAPTHBIX MapameTpoB. Jis aToro ¢
ucronb30BaHueM O6ubimoreku Pandas ocymiectBisiercs 3arpy3ka o0y4aronieil BRBIOOPKH JaHHBIX U3
daiina data.csv, KOTOpBIN coaepkuT 3HaueHus atpuodyTtoB ("Al", "A2", "A3", "A4", "AS", "A6") u
metkH knacco ("C"). TpeOyercst onpenenuts K03()OUIUEHTH 3HAUUMOCTH KaKJ0ro aTpudyTa (c
UCTIoNb30BaHueM feature importances ) W B KauecTBE OTBETa 3alKcaTh MaKCHMalbHOE 3HAaUCHHE
kodd¢uimenta. OTBeT TpebyeTcss OKpyrHUTh ¢ momomiblo (yHkimu round() mo 3 3HAKOB U
3amucarh yepe3 cuMBoa ..

Conepxxumoe (aitna data.csv:
,LA1,A2,A3,A4,A5,A6,C
0,2.865,-0.568,-7.35,-3.084,13.328,-15.599,1.0
1,0.745,-5.988,-3.753,1.049,-0.196,8.129,3.0
2,4.758,3.774,-8.099,-4.081,8.464,-4.367,1.0
3,6.972,8.121,-7.817,4.915,4.374,5.385,2.0
4,6.774,5.22,-7.907,0.23,-1.085,1.058,2.0
5,1.079,1.505,-8.433,-1.475,10.464,-7.687,1.0
6,-2.45,-9.511,-9.411,-12.223,6.937,-5.404,4.0
7,-6.418,7.302,-5.916,-10.03,6.855,3.325,0.0
8,9.427,7.611,-3.926,2.699,-0.649,2.103,2.0
9,-0.28,-3.73,-2.136,1.217,-1.649,8.259,3.0
10,-5.617,1.312,-4.215,-8.919,5.947,3.728,0.0
11,5.217,0.336,-11.173,-1.908,14.656,-11.215,1.0
12,-2.17,2.351,-5.034,-7.711,3.409,-0.945,0.0
13,-5.528,-0.951,-6.63,-8.402,4.163,-2.794,0.0
14,-0.954,-6.101,-6.881,-10.52,4.067,-0.049,4.0
15,4.956,6.302,-7.757,4.279,2.044,0.599,2.0
16,0.66,-6.969,-8.703,-9.671,7.571,-1.956,4.0
17,-4.837,-8.764,-5.864,-5.257,1.299,-3.979,4.0
18,1.159,2.081,-8.174,-2.677,14.355,-7.577,1.0
19,-0.253,-6.758,-6.046,-10.327,4.808,-4.613,4.0
20,-3.124,-0.282,-7.782,-8.379,3.315,3.447,0.0
21,-3.087,-4.996,-3.262,2.727,-1.758,4.55,3.0
22,-3.754,-1.116,-5.369,0.072,-1.73,7.372,3.0
23,1.668,4.561,-6.802,-2.741,8.06,-7.183,1.0
24,9.908,9.353,-13.172,2.533,3.082,1.321,2.0
25,-2.831,2.018,-8.002,-10.214,7.978,1.16,0.0
26,2.28,-10.912,-7.479,-6.305,1.806,-6.615,4.0
27,-3.618,-0.551,-5.31,-7.045,4.52,5.497,0.0
28,0.098,-7.732,-1.349,-2.698,-2.542,5.863,3.0
29,5.938,6.911,-10.227,0.933,3.147,1.959,2.0
30,-0.036,-3.755,-5.308,0.412,-2.004,7.642,3.0

OtBeT: 1.211

7.2.2. IIpakTrueckas padbora

(naumenosanue 0YeHoUHo20 cpedcmea)

Tunosoii(bie) mpuMep(bl) 3axaHus (i)



[IpakTuueckoe 3ansatue Ne 1. Knacrepuzanus mpy MHTEUIEKTYaJIbHOM aHAIN3€ TAHHBIX
Ilenb: W3y4uTh OCHOBBI MPHUMEHEHHUsS alropuTMa k-means i pemieHus 3amay
KJIaCTepU3allUY MTPU UHTEIJIEKTYalbHOM aHaJIN3€e JaHHbIX.

Conepxanue 3aaHusl.
1. B cooTBeTcTBMM C HOMEPOM BapuaHTa CICHEPHPOBATH JaHHBIC, Ha KOTOPBIX OyneT
TECTUPOBAThCS paboTa anroputma k-means.

BapuanTel 3amanuii:

1 Bapuant: VY 3anuceii 1omkHo ObITh 3 mapamerpa. [lepsblit u3mensercsa B auamnazone [0,1;
5], Bropol mapametrp — B auamnazone [0,1; 3], Tpetuii mapaMeTp MOXET NMPUHUMATh 3HAYEHUS —
10%, 20%, 80%, 90%.

2 BapuanT: Y 3amuceit 1omkHO ObITh 3 mapametpa. [lepBoiit u3mensiercs B nuamazone [0,01;
1], Bropoii mapamerp — B auanazose [1l; 300], Tpetuii napamMeTp MOKET NPUHUMATh 3HAUEHUS —
Camapa, TonbsaTTu, YanaeBck.

3 Bapuant: IlepBsiii u3amensiercs B auanazone [0; 1], BTopoit mapamerp — B Auana3oHe [-2;
2], TpeTHil mapaMeTp MOXKET IPUHUMATh 3HAYEHHUS — J1a UJIU HET.

4 Bapuanrt: IlepBblil u3mensiercss B quanasone [-10; 1], BTopoii napamerp — B quanasose [ 1;
2], Tpetuii mapaMeTp MOXET NPUHUMAaTh 3HAYEHUS — OTPULATEIBbHOE 3HAYECHHE, MOJIOKUTEIBHOE
3HauYEHUE.

3. Ha mo0oM wu3BECTHOM OOBEKTHO-OPHEHTUPOBAHHOM f3BIKE MPOTPaMMHUpPOBAHUS
pa3zpaboraTh HporpamMMy, Ha TPAKTUKE PEATU3YIOUIyI0  BBIIOJHEHHE  KJIacTEepU3aLUU
CT€HEPUPOBAHHBIX JAaHHBIX MO aIropuTMy k-means ¢ NpuMEHEHHMEM HE MEHEe ABYX METPHK
(manmpumep, EBknmaoBa paccTosHue W paccTosHue MaHxaTTeHa). B mporpamme nomxHa OBITH
MPEelyCMOTPEHa BO3MOXKHOCTh (DUKCHUPOBAHMSI TOCTE KAXKIOW HTEpalyl alroputMa CyMMBbI
KBaJpaTOB OIIMOOK U KOOPIUHAT IIEHTPOUIOB.

4. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI

1. OxapakTepu3yiTe 3Tarbl BHITOJTHEHHUS anroputMa k-means.

2. Kakumu 1aHHBIMA HEOOXOIMMO 001a1aTh JIJIs 3aIycKa anroputMa k-means?

3. Kakue MeTpuKH onpeaeseHus pacCTOSHUN NPUMEHSIOTCS B anroputme k-means?

4. B 4yem 3akitodaeTcs peKypCUBHOCTh anropuTma k-means.

5. Ilo kakuM mapameTpam MPOU3BOAUTCS OCTAHOBKA BBIITOJHEHHS alropuT™Ma k-means?

[paktuyeckoe 3ansaTue Ne 2. Knaccugukanus 1aHHBIX ¢ TOMOIIbI0 anroputma D3
ens: U3yunTh OCHOBBI MpuMeHeHUs anroputMma ID3 mis pemenns 3amay Kiaaccudukanum
IIPY UHTEJUIEKTYaJIbHOM aHAJIU3€ JaHHbIX.

Coneprxkanue 3a1aHusl.
1. B cooTBercTBMM C HOMEpOM BapuaHTa CrEHEPUPOBATH JaHHbBIE, Ha KOTOPBIX OyneT
TeCTUpOBaThCs paboTa anropurma ID3.

BapuanTsl 3ananuii:

1 Bapuant: [lepBbiii aTpuOyT MOXET puHUMATh 3HadeHus: A, B, C, D, E. Bropoii atpudyt
MOYET MPUHUMATh 3HAUYEHUS: 1a, HeT. TpeTuii aTpulyT MOXKeT MPUHUMATh 3HAUEHUS U3 AUana3oHa
[0, 600]. YeTBepThIit aTprOYyT MOXKET MPUHUMATH 3HaueHus u3 nuama3ona [0, 0.9]. IlaTerii aTpulyT
MOXET IpUHUMaTh 3HaueHus: 6, 7, 10. BoixoaHoil atpubyTt MoxkeT nmpuHuMath 3Hadenus Cl, C2,
C3, C4, C5. Habop maHHBIX JOHKEH COJepKaTh He MeHee 40 3amucei.

2 Bapuant: IlepBblii atpuOyT MOXET NpPUHUMATh 3HAYEHUS: OJIOHAWMHKA, OpIOHETKA,
maTeHka, pbikas. BTopoit arpulyT MoKeT mpuHUMATh 3HaYEHU: 1a, HeT. TpeTuit aTpudyT MOXKET
NpUHUMATh 3HaUYeHUs u3 auanazona [160, 185]. YerBepTslit aTpuOyT MOXKET MPUHUMATh 3HAYCHUS



0, 1, 2, 3. ILareiii atpubyt Moxet npunumarth 3HaueHus: 80, 90, 100. BrixogHo# aTpulyT MOXET
npuHuMath 3HaueHus C1, C2, C3, C4. HaGop naHHBIX JOJDKEH coaepxaTh He MeHee 40 3ammcei.

3 Bapwuanr: [lepBblit aTpubyT MOXXET IPUHUMATh 3HAUEHHS: CTPENIOK 1, CTPENIOK2, CTPEnok3,
cTpenok4, cTpenokS. Bropoit atpulOyT MoXeT NMpUHUMATh 3HAYEHUS: HAPE3HOU, riaaakuid. TpeTwit
aTpulyT MOXET NPUHHUMATh 3HaueHus u3 auamasona [50, 95]. UYerBepTwiii aTpuOyT MOKET
npuauMath 3HadeHust 100, 150, 200. [Tarerit aTpudyt mMoxker nmpuHuMath 3HadeHus: [500, 800].
Boixonnoit atpubyr moxer npunHumarh 3HaueHuss Cl, C2, C3, C4. HaGop naHHBIX JOJDKEH
coaepxxath He MeHee 40 3anuceil.

4 Bapuanrt: IlepBriii aTpu0yT MOXKET MPUHUMATh 3HAYCHUS: CpEIHEE, CpeiHe-CIIeIHAbHOE,
BbICILIEE HE OKOHUEHHOE, BBICIIEE, JBA BHICHINX. BTOpoil aTpulyT MOXET MpUHUMATh 3HAUYEHUS U3
muana3ona [18, 50]. Tperuit atpuOyT MOXKET MPUHUMATH 3HAYCHUS 1a, HET. YeTBepThIil aTpulyT
MOkeT mpuHuUMaTh 3HadeHust 0, 1, 2, 3. UeTBepThiii aTpuOyT MOXET NMPUHUMATh 3HAYCHUS W3
nuarnaszona [50, 100]. Beixonnoit arpulyt moxker npuaumath 3Hadenus Cl, C2, C3, C5. Habop
JIAHHBIX JOJDKEH ColiepKaTh HE MeHee 40 3amucen.

3. Ha mio0oM wu3BECTHOM OOBEKTHO-OPHEHTUPOBAHHOM f3BIKE MPOTPaMMHUpPOBAHUS
pa3paboraTh MporpamMmy, Ha MpaKTHKE peaJu3yIoUlylo BbIONHEHHE anroputmMa ID3 ¢
WCIIOJIb30BAHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

4. OTBETUTH Ha BOIIPOCHI JJIs1 KOHTPOJIS:

1. OxapakTepu3yiTe Tanbl BeIOTHEHUS asiropuTMma [D3.

2. Kakumu 1aHHBIMH HEOOXOAUMO 00JIagaTh s 3amycka anropurma [D3?

3. Tlo xakoMy KpHUTEpHUIO OIpenesseTcsl ycloBUE pa30HeHHs B TEKYLIEM Yy3je JAepeBa
peLIeHNnH OCTPOEHHOTO C TOMOIIBI0 anropurMa ID3?

4. B yeM 3aKiIr04aeTcs peKypCUBHOCTh asiroput™Ma [D3.

5. Ilo xakuM napaMeTpam NMPOU3BOAUTCS OCTAHOBKA BBINOJHEHUS anropurma [D3?

[paktuyeckoe 3ansaTue Ne 3. Knaccugukanus 1aHHBIX ¢ TOMOIIbI0 anroputma C4.5
ens: M3y4nTh OCHOBBI MpUMEHEHHs anroputMa C4.5 mis pemenust 3a1a49 KiaccuuKanum
IIPY UHTEJUIEKTYaJIbHOM aHAJIU3€ JaHHbIX.

Coneprxanue 3agaHus:

1. Beicnymath 00BsICHEHUS TIPENOAaBaTels 10 UCIIOJIB30BaHUIO anroputMa C4.5.

2. JlanHBle HA KOTOPBIX OyHeT MPOBOIUTHCS TecTupoBaHHe anroputrma C4.5 HeoOXoaumo
B3SITh U3 MPEIBIAYIIETO MPAKTUKH.

3. Ha mo0oM WH3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BbIKE MPOTPAMMHUPOBAHUS
pa3paboTaTh MpOrpaMMy Ha TIPAKTUKE peaju3yIollyl0 BbIMogHeHHe anroputmMa C4.5 ¢
MCIIOJIb30BAaHUEM CT€HEPUPOBAHHBIX TAHHBIX.

4. CpaBHUTH NMOCTPOEHHBIE JEPEBbSI MPUHATHS perieHui no anroputmy ID3 u C4.5

5. OTBETUTH Ha BOIIPOCHI JIs1 KOHTPOJIS.

1. OxapakTepu3yiiTe Tambl BhIOIHEHHS anroputMa C4.5.

2. Kakumu 1aHHBIME HEOOXO0IUMO 00JIanaTh I 3amycka anroputma C4.5?

3. Tlo xakoMy KpHUTEpHUIO OIpenaessieTcsl ycloBHE pa30HeHHs B TEKYLIEM Yy3je JepeBa
pEeLIeHN TOCTPOEHHOTO C TOMOIIBI0 anropurMa C4.5?

4. B yeM 3aKiIr04aeTcs peKypCUBHOCTh aiiroputma C4.5.

5. Ilo xakuM napaMeTpam NMPOU3BOAUTCS OCTAHOBKA BBHINOJHEHUS anropurma C4.5?

6. B yeM otiimumst anroputmoB ID3 u C4.5?

[Ipaktrueckoe 3ansatue Ne 4. O0yueHrne HEHPOHHOU CETH 110 METOY JIeTIbTa-IIpaBuia
Lenb: M3y4uTh OCHOBBI 00yUEHHsI HEHPOHHOM CETH 110 METONY JeNIbTa-IIpaBHJIa.

Coneprxanue 3agaHus:



1. Ha mo00oM WH3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3BIKE MPOTPAMMHUPOBAHUS
pa3paboTaTh MpOrpaMMy Ha TMPAKTUKE PEATH3YIONIYI0 OJHOCIOWHBINA MEPCENTPOH COCTOSIIUN M3
OJTHOTO HEMpPOHA CO CTyMeHYaTol (PyHKIIMEH aKTHBAIIH.

2. OOy4HTh HEHPOHHYIO CETh BBITTOIHATE OMEPAIIUIO JIOTHYECKOTO CIIOKEHUS.

3. 3anucarph NOJy4YEHHBIE BECOBbIE KO (UIECHTHI.

4. OOy4nTh HEHPOHHYIO CETh BBITIOJHATH OMEPAITUIO JIOTHYECKOTO YMHOXKEHHUS.

5.3amucarhb Mosy4eHHbIe BECOBBIE KO (DUITECHTHI.

6. OTBETUTH HA BOMPOCHI IJIsI CAMOKOHTPOJIS:

1. llens 0O0y4ueHUsT HEHPOHHOU CETH.

2. Kak onpenensioTcsi NepBOHAYaIbHBIE 3HAUYEHHUS BECOBBIX KO3((dUIMEHTOB mnepen
HAYaJIOM Ipoliecca BBIMOJTHEHUEM 00yUeHHS.

3. Heo6xouma 11 HOPMHUPOBKA BXOJHBIX JIaHHBIX.

4. Bnusier 1 k03P GUIIUEHT CKOPOCTH 00yYeHHUS Ha TOYHOCTh pabOThl HEHPOHHOMN CETH.

5. B uem 3akirodaeTcs nmpobiema “UcKII0Yaronero win’.

IIpaktuyeckoe 3anatue Ne 5. OOydyeHHe MHOTOCIOWHOW CETH METOJOM OOpaTHOTo
pacrpocTpaHeHHsI OMTUOKH

Lenb: U3y4nUTh OCHOBBI OOYUEHHUS MHOTOCIONHBIX HEHPOHHBIX CETEH METOIOM 00paTHOTro
pacrpocTpaHeHHUs OITHOKH.

ConepxaHue 3a1aHus:

1. JlanHble, Ha KOTOPBIX OyJeT NPOBOJUTHCA TECTHPOBAHNUE HEHPOHHBIX ceTei HEOOXOIMMO
CT€HEepUpPOBaTh CIEAYIOUIMM 00pa3oM. BeiOpaTh QyHKIHIO C 1BYMs HE3aBUCUMBIMH ITE€PEMEHHBIMU
y= f(x1, x2). IIpu pa3ubix 3HaueHus x1, x2 paccuurars 3HaueHus y. [IpuHsaTh 3HayeHus x1, x2 —
BXOJIHBIMM CHTHAJIAMU HEMPOHHOM CETH, & y — BBIXOIHBIM CUTHAJIOM.

3. Ha mo0oM WH3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3BIKE MPOTPaAMMHUPOBAHUS
pa3paboTraTh MporpaMmy, Ha NPAKTUKE PEATU3YIOLIYI0 BBIIOJIHEHHE OOy4eHUs HEWPOHHOW ceTH
METO0M 0OpaTHOTO pacIpOCTPAHEHUS OLIHOKH.

4. TTocTpouTh KOHTYPHYIO IMarpaMmy ucxoaHoi ¢pyakuuu y= f(x1, x2) (Hampumep B cpene
Mathcad) . IlocTpouTh aHaNOTHYHYIO KOHTYPHYIO JAMarpaMmy II0 JaHHBIM TI'E€HEpUPYEMbIX
HEeHpPOHHOU ceThio. CpaBHUTH 00€ KOHTYPHBIX JUATPAMMBI.

5. OTBETUTH Ha BOIIPOCHI JIsl KOHTPOJIS:

1. OxapakTepu3yiTe NOHATHE PETPECCUOHHBIA AHAIIH3.

2. OnumuTe 0OUIMIA aNrOPUTM PabOThI C HEHPOHHBIMU CETSIMHU.

3. Kakue cyniecTByOT TUIIbI HEUPOHHBIX CeTen?

4. Ha3oBuTe peKOMEHAALUMHU IO BHIOOPY CTPYKTYpy HEHpPOHHBIX ceTeil B 3aBUCHMOCTH OT
pelaeMoit 3a1a4u.

[IpakTuueckoe 3ansitue Ne 6. HeiiponHas cerb XeMMHUHra B 3ajadyax pacro3HaBaHUSA
o0pa3oB

[lenb: WM3y4yUTh OCHOBBI MPUMEHEHHUS HEUPOHHOW ceTh XEeMMHHTa ISl peuieHus 3aaad
pacro3HaBaHUs 00pa3oB.

Coneprxanue 3agaHus:

1. Peanim3oBaTh HEHPOHHYIO CETh XEMMHHTA HA JTI000M 00BEKTHO-OPHUEHTUPOBAHHOM SI3bIKE
IPOrPaMMHUPOBAHUS.

2. OOy4nTh HEHPOHHYIO CETh 3-4 MAOIOHHBIM CUTHAJIAM.

3. Tlogate Ha BXOJ HEHPOHHON CETH HEU3BECTHBIE O0pa3bl M MPOCIECIUTH IMPOIECC
pacrio3HaBaHus. [l kaxkmoro BXoJHOTo oOpasa 3ammMcarh HOMEpP OJmpkaimiero mrabjioHa W
KOJIMYECTBO UTEPAIHiA, TOTPEOOBABIIUXCS JIJIsl pACTIO3HABAHUSI.

4. OTBETUTH HA BOMPOCHI JJIs1 KOHTPOJIS.



1. C xakuMU CUTHAJIAaMH MOXKET paboTaTh HEHPOHHAS CETh XEMMHUHTa?

2. MoxHO 11 TpeoOpa3oBaTh BEIIECTBEHHBIC YMCIIA B CUTHAJIBI MOHSATHBIC JJI1 HEHPOHHOM
cetu XeMMHHra?

3. B kakux NpuiaoKeHUsIX NPUMEHSIOTCS peKyppeHTHbIE HEUPOHHBIE ceTU?

4. Yem peKyppeHTHbICE HEHPOHHBIE CETH OTJIWYAIOTCA OT HEHPOHHBIX CETEH MPSIMOTO
pacnpocTpaHeHus?

5. Ha 9ro BnusroT BecoBbie KO PHUITMEHTH OOpaTHBIX CBSI3€l B pEeKYPPEHTHBIX HEUPOHHBIX
ceTsax?

[Ipaktrueckoe 3ansaTue No7. Kimaccudukarmuss u perpecCHOHHBIN aHAJIW3 JIaHHBIX C
nomouisto anroputma CART

[lenb: wu3yunTh OCHOBBI TipuMeHeHuss anroputmMa CART nmna  pemeHus 3amad
KJIaCCHU(UKAIIUU U PErPECCHOHHOTO aHAN3A.

Coneprxanue 3a1aHus:
1. B cooTBeTcTBMM ¢ HOMEPOM BapHWaHTa CrCHEPUPOBATH JaHHBIC, Ha KOTOPBIX OyeT
TecTupoBaThcs padora anroputMa CART mo knaccudukanym qaHHBIX.

BapuanTsl 3ananuii:

1 Bapuant: Y 3anuceit noyokHO ObITh 3 mapametpa. [lepBblit u3mensercs B nuamazone [0,1;
5], Bropo#i mapametrp — B auanazone [0,1; 3], TpeTuil mapameTp MOXKET MPUHUMATh 3HAYCHUS —
10%, 20%, 80%, 90%.

2 Bapuanrt: Y 3anuceii 10kxHO ObITh 3 mapametpa. [lepBriii u3amensercs B auanazone [0,01;
1], Bropoii mapamerp — B auamnazone [1; 300], TpeTuii mapaMeTp MOXKET MPUHUMATH 3HAYCHHUS —
Cawmapa, TonbstTH, Yanaesck.

3 Bapuanr: [lepBsiit usmensercs B auanaszone [0; 1], BTopoii mapa-meTp — B [uana3zone [-2;
2], TpeTuii napaMeTp MOKET IPUHUMATh 3HAYEHUSI — 14 UM HET.

4 Bapuant: [lepBbiii u3mMensierca B nuanasoune [-10; 1], BTopoit mapameTp — B nuana3one [1;
2], Tpetuil mapaMeTp MOXET MPUHUMATh 3HAYEHUS — OTPULIATEILHOE 3HAUCHHE, MOJOKUTEIbHOE
3HA4YCHHE.

2. Ha mo00oM W3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM S3BIKE MPOTPAMMHUPOBAHUS
pa3paboTaTh MporpaMMy Ha TMpaKTHKe, peanusyiomyio BeimogHeHue anroputMa CART c
WCIIOJIb30BAHUEM CTEHEPUPOBAHHBIX JTAHHBIX.

3. CoxpaHuTh TOJYYEHHOE JEPEBO MPHUHATUSA PEIICHUN [JIs1 BBIIOJIHEHUS 3aJaHUi W3
clleAyIonie 1abopaTopHoil paboThI.

4. B COOTBETCTBUM C HOMEPOM BapHUaHTa Cre€HEPUPOBATH JaHHBIE, Ha KOTOPHIX OyAeT
TecTUpoBaThcsi pabora amroputMa CART mnpu pemeHun 3amad  perpecCHOHHOTO aHAM3a
(anmpoxcumarus QyHKIIIH)

BapuanTel 3ananuii:

1. Bapuant: f(x,y)=3+(x-3)" +(y—4)

2. Bapuant: J (%)= sin(x’ +y°)

3. Bapuant: f(x,y)=cos(x’ +y*)

4. Bapuanr: /(6:))= sin(x’ + y°)

5. Tloctpouts B MaremarumueckoMm makere MathCAD wunum MatLab rpaduk dynkmum u
aNMpPOKCUMHUPYIOMINNA TpaduK, MOITydeHHBbIH ¢ moMomkio anroputmMa CART.

6. CoxpaHUTh TOJIYYCHHBIC JJAHHBIC JIJIs1 BEITIOJIHEHHS! CIICTYIOIIEH JJab0paTOpHOM paboTHI.

7. OTBETUTH Ha BOIIPOCHI JIsl KOHTPOJIS:
1. OxapakTtepusyiite 3Tamnsl BoinoiaHeHus anroputma CART.



2. Kakumu 1aHHBIME HEOOX0AUMO 00anaTh 1js 3anmycka anroputma CART?

3. Tlo xakoMy KpHUTEpHUIO OIpenesseTcsl ycloBHE pa30HeHHs B TEKYLIEM Yy3je JAepeBa
pelIeHn MOCTPOEHHOTO ¢ nomoleko anropurma CART?

4. B yeM 3akiroyaeTcs pekypcuBHOCTh anroputma CART.

5. Ilo xakuM napaMeTpam POU3BOAUTCS OCTAaHOBKA BbINOJIHEHMS anroputMa CART?

6. B yeM otnimumst anroputmoB CART u C4.5?

[IpakTuueckoe 3anarue Ne 8. OnpenesieHue TOUHOCTH U HaXOXKJACHUE YCEUEHHBIX JIEPEBbHEB
pewmenuii o anropurtMy CART

lens: W3yduTh OCHOBBI HAXOXICHHE YCCUYCHHBIX JIEPEBHEB PEIICHUM W OMNpeaesieHue
TOYHOCTH UX paboTsl o anroputmsl CART.

Coneprxanue 3a1aHus:

1. JImg TOCTpOSHHBIX Ha TPEABIAYIICH MPAKTUKE JACPEBHEB MPUHSITHS PEIICHHH (0IHO
JIepeBo, peanu3ymoniee Kiaccu(UKaluo JaHHBIX U OJHO JIEPEBO, pealln3yrollee annpoKCUMAIIUIO
GYHKIIMH ) HEOOXOAMMO HAUTH BCE YCEUCHHBIC JIEPEBbsI PEIICHUH.

2. Jlns peanu3anuy 3aJaHUs 0] HOMEPOM IYHKTa 2 HE0O0XOAWMO Ha JI000M H3BECTHOM
00BEKTHO-OPUEHTHPOBAHHOM SI3bIKE IIPOrpaMMUPOBaHUs Pa3padoTaTh MPOrpaMmy.

3. IIpogeMoHCTpUpOBaTh POrpaMMy U €€ PE3yJIbTaT BhIIOIHEHUS IPENOIaBATEINIO.

4. OTBETUTH HA BOMPOCHI JJIs1 CAMOKOHTPOJISA:

1. Onumure anropuT™M HaX0XKIEHUS YCEUEHHBIX 1epeBbeB petieHuit no anroputmy CART.

2. Kak onpezensieTcs TOUHOCTh JIEPEBHEB MPUHATHUS PEIICHUM.

3. Kputepuii onTUMaabHOCTH YCEUEHHBIX JiepeBbeB 1Mo anroputmy CART.

4. Tak onpenensieTcs omuoOka kinaccudukamuu mo aaroputmy CART?

5. ®opmupoBaHUEe BHIOOPKM JNAaHHBIX JJIs1 TOCTPOCHHUS JIEPEBbEB NMPHHATHS PEIICHUH I10
anroputmy CART?

[IpakTuueckoe 3ansatue Ne 9. Mcnonb30BaHWE M€HETHYECKOTO AITOPUTMA JJIsl HAXOXKIACHUS
KCTPEMYMOB (PYHKITUH

[lenp: W3y4UTh OCHOBBI HCIOJIb30BAaHHWE TEHETHUYECKHX aJITOPUTMOB JIJII HAXOXKICHUS
KCTPEMYMOB (DYHKITHH.

Coneprxanue 3a1aHus:

1. BoiOpare dyaknuo f(X), comepamiyl0 Ha BBIOpDAaHHOM OTpPE3KE JIOKAJbHBIA U
r7100aIbHBI MAaKCUMYM.

2. IMoctpouth Tpaduk BeiOpaHHON (QyHKIUN B MaremarnueckoMm makere MathCAD wunu
MatLab.

3. CnayuyaiiHBIM 00pa30M 3aJ1aTh TOIMYJIAIMIO 3HaUeHUH X. B kauecTBe 3HaueHUW (yHKIIUN
IpUCIOCOOJICHHOCTH HEOOXOAUMO HUCIIONb30BaTh 3HadeHUs QyHKIUHU f(X) 11 paccMaTprBaeMbIX
3HAYECHUH X.

4. 3anmyCTUTh BHITIOJTHEHHE T€HETHYECKOTO alropuT™Ma U (PUKCHPOBATH HalICHHBIE PEIICHUS
B KQXKIOW UTEpALUU BHIMOJTHEHHSI aJlTOPUTMA.

5. IlyreM uW3MEHEHHs OINEPATOPOB TE€HETHUECKOTO alroputMa JOOUTHCS 4YTOOBI BCE
HallJICHHbIE PEIICHHsI HAXOIUJIACh B INI00ATbHOM MakCUMyMe () yHKIUH.

6. OTBETUTH Ha BOIIPOCHI ISl CAMOKOHTPOJIA:

1. ®opmupoBaHre BEIOOPKH TaHHBIX JJIs 3aI1yCKa T€HETUYECKUX aIrOPUTMOB.

2. Kpurepwii 0CTaHOBKH BBITIOTHEHUSI TEHETUIECKOTO alTrOpUTMA.

3. OnepaTopbl CKPEIIMBAHUS B TCHETUYECKUX aJITOPUTMAaX.

4. Oneparopsl CENEKINH B TEHETUYECKUX aJTOPUTMax.

5. 3amauu, peniaeMple ¢ MOMOIIBIO TEHETUYECKUX aITOPUTMOB



IIpakTnueckoe 3aHsaTHe Ne 10. Pemnrenne TeXHMYECKHMX 3a/a4 C IOMOIIBIO I'€HETHYECKUX
aJTOPUTMOB.

[lenb: W3y4UTh OCHOBBI HCHOJIb30BAHUE TIE€HETHYECKUX QJITOPUTMOB JUISL PEIIECHUSA
MPAKTUKO-OPUEHTUPOBAHHBIX TEXHUYECKUX 3a]a4.

ConepxaHue 3aaHus:

1. BoiOpaTh nmpeamerHyro o0acTh W 3a/1ady ONTUMHU3AIMHM U3 JAHHOH 00JIAaCTH, KOTOPYIO
MO’KHO PEIIUTh C TOMOIIbIO TEHETUYECKUX aITOPUTMOB.

2. Ompenenuth, Kak OyneT BBIYUCIATHCS (YHKIUS MPUCIIOCOOICHHOCTH AJIsi HalJCHHBIX
pelLICHUH.

3. TlomoOpatb ormeparopsl, IMO3BOJIAIONUIME DPELIMTH BBIOPAHHYIO 33734y ONTHMU3ALUU
(omepaTop otbopa ocoOel mJis CKpeUIMBaHUsI, OMEPATOp CKPEIIMBAHHS, OINEpPaTop MYyTalluu,
oreparop oT6opa ocodeli B HOBYIO MOMYJISIIHUIO).

4. Ha m000M UW3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE IMPOrPaMMHUPOBAHUS
paspaboTaTh MpOrpaMMy Ha MPAKTUKE PEHIAIONIYI0 BEIOpAHHYIO 337a4y ONTUMH3AIUU C TTOMOIIBIO
TeHETUYECKUX aJITOPUTMOB.

5. OTBeTUTH HA BOMPOCHI I CAMOKOHTPOJIS:

1. ®opmupoBaHre BEIOOPKH TaHHBIX JJIs 3aI1yCKa T€HETUYECKUX aIrOpPUTMOB.

2. Kpurepuii 0CTaHOBKH BBITIOTHEHUSI TEHETUYECKOTO arOpUTMA.

3. OnepaTopbl CKPEIIMBAHUS B TCHETUYECKUX aJITOPUTMAaX.

4. Oneparopsl CENEKINH B TEHETUYECKUX aJTOpUTMax.

5. 3amauu, peniaeMple ¢ MOMOIIBIO TEHETUYECKUX aITOPUTMOB

[Ipaktrueckoe 3ansaTue Ne 11. AbOUHUTHBHBIN aHAIU3 C TOMOIIBIO alTOopuT™Ma Apriori
Ilenb: W3y4UTh OCHOBBI MPHUMEHEHHs airoputMa Apriori A pelmeHus 3aaay
adOUHUTHBHOTO aHAJIN3a TIPU MHTEJUICKTYaTbHOM aHAJIN3€ JaHHBIX.

ConepxaHue 3a1aHus:

1. Beicaymarh 00BsICHEHUS IPENOAaBaTes M0 NCIOIb30BAHUIO AITOPUTMA APIiori.

2. Bribpats mpeameTHyr0 00JacTh, B KOTOPOW BO3MOXHO NMpUMEHEeHHE ad(PUHUTHBHOTO
aHaiM3a U creHepupoBarbh He MeHee 100 TpaH3akuMii, coxeplkKallMX HE MeHee 25 pa3iIMuYHBIX
MPEIMETOB.

3. Ha mo0oM U3BECTHOM OOBEKTHO-OPHEHTUPOBAHHOM SI3BIKE IPOrPaM-MHUPOBAHUS
pa3paboTaTh TpOrpaMMy, Ha TMPAKTHKE PEAM3YIONIYI0 BBIMOJHEHHWE anroputMa Apriori ¢
UCIIOJIb30BAaHUEM CT€HEPUPOBAH-HBIX JAHHBIX.

4. Pe3ynbTaT BBINOJHEHHUS MPOrpaMMbl — TaOJdHIla HaMIEHHBIX aCcCOLIMA-TUBHBIX MPAaBUII C
pacueToM OObEKTUBHBIX U CYOBEKTUBHBIX METPHK.

5. OTBETUTH HA BOMPOCHI JII KOHTPOJIS:

1. Oxapaktepu3yiite nousTue apUHUTHBHOTO aHATIN3A

2. OxapakTepu3ylTe aaroput™ Apriori.

3. Kakue mapaMeTpbl MOXKET 3aJaBaTh aHAIUTHK JUIS YIPABICHUS MPOLECCOM BBIOJIHEHUS
anroputma Apriori.

4. Kakue 0OBEKTHBHBIE M CYOBEKTHBHBIE METPUKH TPUMEHSIOTCS JJIS  OLEHKHU
ACCOLIMAaTUBHBIX MPaBHII?

5. Yto sBIsE€TCS pe3yabTaTOM BBIIIOJIHEHUS allropuT™Ma Apriori?

IIpakTnueckoe 3anatue Ne 12. CuHTE3 HEUETKOW CUCTEMBI YIIPABJICHHUS.

Lenb: U3y4yuTh OCHOBBI CHHTE3a HEUETKUX CUCTEM YIPaBICHUS.

Coneprxanue 3a1aHus:

1. Beicnymare OOBSICHEHHS TIpEroJaBaTelis IO HWCIOJIb30BAHUIO CHHTE3Y HEUYETKOU
CHCTEMBI yIIpaBIICHUS.

2. BeiOpaTh ipeIMETHYIO 001aCTH ¥ OOBEKT YIIPABJICHHUS.




3. g cucteMbl yrpalieHUsl ONpeNeIuTh Kakhue CUrHaibl OyayT IMOAaBaThCs HA BXOJ U
Kakol currain OyJaeT urpaThb pojib PEryJupyIOIIEro BO3ACHCTBHS Ha OOBEKT yIIpaBICHUS.

4. Pazpaborath noacucteMy (az3uuKaniyi BXOAHBIX CUTHAJIOB C IIOMOUIBIO TPEYTOJIbHBIX
(GyHKLIUH TpUHAUIEKHOCTH.

5. ChopmupoBars 06a3y HEYETKHX MpPaBUJI Ui BCEX BO3MOXKHBIX COCTOSHHM BXOJHBIX
CUTHAJIOB HEYETKON CHCTEMBI YIIPABICHHUS.

6. PaspabGorare mnoxcucremy nedaz3udukandyd  BBIXOJHBIX CHTHAJIOB C  TOMOIIBIO
TPEYroJbHBIX (PYHKIUI NPUHAUIEKHOCTH U (POPMYJIbI OPEAETHHS LIEHTPa Macc.

7. IlporecTrpoBath pabOTy HEUETKOM CUCTEMBI YIIPABICHHUS.

8. OTBETUTH HA BOMPOCHI JIJIsI KOHTPOJIA:

1. Kak Teopust HEUETKUX MHOXKECTB CBsI3aHa C CUCTEMaMH YIIpaBJICHUS?

2. Ilpornecc da3z3udukanum B HEUETKUX CUCTEMAaX yIPaBIICHUS.

3. [Iporuecc popmupoBanue 6a3bl HEYSTKUX MTPABUIL.

4. ®opmyiel Ui Aeda33npukanuy B HEYETKUX CUCTEMaX yIpaBICHUS.

5. Onpenenenre GyHKUNN TPUHAICKHOCTH B HEUETKUX CUCTEMAaX YIPaBJICHHUS.

TpeboBanus k opopmiICHUIO

OT4eT MOJDKEH coaepkaTh MOAPOOHOE omucaHue (BKIIOYAs WILTIOCTPATUBHBIA MaTEPHIT)
MIOCJIEIOBATEIBHOCTA ~ JICMCTBUH  NPOJETAHHBIX  CTYACHTOM JUIS  BBIIOJHECHUS  3aJaHHM.
OdopmiieHne oT4era JODKHO COOTBETCTBOBATh PEKOMEHIAIMSIM, HW3JIOKEHHBIM  y4eOHO-
mMetoanyeckoM nocobun [Ogenockuit A.B. Obuiue TpeGoBaHMs 1O BHIIOIHEHUIO U O()OPMIICHHUIO
KOHTPOJIbHBIX, KYPCOBBIX W BBITYCKHBIX KBATM(PUKAMOHHBIA pPadoOT : Y4eOHO-METOAMUYECKOE
nocobue. — TonwsatTu : TT'Y, 2015. 78 c.].

Tembl NMCbMEHHBIX Pa60OT

Y4eOHBIM MJIAHOM HE TPEyCMOTPEHO.

Kpurtepun onenkn:

IIpouenypa oueHuBaHUA

OreHka 3a MpakTU4ecKue padoThl BHICTABISETCS HA OCHOBE MMMCbMEHHOI'O OTYETA CTYCHTA.
[IperonaBaTens MOXET NOTPeOOBAaTH CTYAEHTA HCIPABUTh 3aMe4YaHHUsA IO O(OPMIICHUIO WU
COJIEPKAHUIO OTYETA 0 IPAKTUYECKOH pabdoTe.

Kpurepuu onenku:

- OIICHKAa «3a4TE€HO» CTaBUTCS CTYIEHTY, KOTOPBIH MPOAEMOHCTPHPOBAT PE3yJIbTaThl
BBITIOJTHEHUS! TIPAKTUYECKOW PabOThI, COOTBETCTBYIOIINE TIOCTABICHHBIM 3a/1a4aM, U MPEIOCTaBIII
oT4yeT, O(OPMJICHHBIH JODKHBIM OOpa3oM M COJACpXAllUuil KpaTKOe ONHMCAHUE IOJyYSHHBIX
pe3ynbTaToB

- OIICHKA «HE 3a4TE€HO» CTABUTCS CTYIEHTY, KOTOPBIA HE MPOIAEMOHCTPHPOBAI PE3YIbTAThI
BBITIOJTHEHUS TPAKTUYECKON PabOTHI MIIM HE TPEJICTaBIII IO Hel OTYET WIIN MPEICTaBICHHBII OTYET
HE COOTBETCTBYET TPEOOBAHUSAM 110 0()OPMIICHHUIO.

7.3. OueHoyHble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIMM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 5



Bonpocsl k 3xk3amMeny

n/n
1 OcHOBHBIE IOHATHS UCKycCTBeHHOTO nHTEIekTa (MN).
2 | Bzaumocszs U ¢ paznuaabiMuA 00J1aCTIMH HAYKH M TEXHUKH
3 | O6paboTka ecTecTBEHHOIO s3bIKa, Kak 0bnacTh uccnenoBanuii UM: Tekymee cocTosiHue,
Ha3HAa4YeHHE, HepelleHHbIe TPOOJIEMBI.
4 DKCHepTHBIE CUCTEMBI, Kak 001acTh 3HaHui M Tekyiiee cocTosHue, Ha3HAYCHNE,
HEpEIIeHHBIC TPOOIEMbI
5 | MHTENIeKTyaNbHbIe areHThl: TEKYIEe COCTOsIHIE, Ha3HAUCHHE, HEPEIIEHHBIE TPOOJIEMBI.
6 | KommberotepHoe 3peHue, kak o0nacts 3Hanuii M: Texyiee cocTosiHNe, Ha3HAYSHUE,
HEpEIIeHHBIC TPOOIEMbI
7 MammnaHaoe o0y4ueHue, kak o0nacth 3Hanuii UU: Texyiee cocTosiHue, Ha3HAYEHUE,
HEpEeIIeHHBIC TPOOIEMbI
8 | MozenupoBaHue paccyxaeHuil, kak oomacte 3HaHuit UM: Tekymee cocTosHue,
Ha3HAa4YeHHe, HepelleHHbIe TPOOJIeMBI
9 | MHTemiekTyanbHbIN aHaIU3 NaHHBIX, Kak o0nacTsk 3HaHui MU Tekyiee cocTosiHue,
Ha3Ha4YCHHe, HepeleHHbIe TPOOJIeMBbI
10 | Ilporpammuo-niparmaTuyeckuid noaxon k MU
11 | buonnueckuii moaxon k MU, Texyue HaydHbIe MPOEKTHI B TJAHHON 00JIacTH.
12 | OcHOBHBIC MOHATHS U HA3HAYCHMS AITOpUTMa k-means.
13 | Maremaruyeckuii annapat aaroputma k-means.
14 | HavanbHble JaHHBIE HEOOXOIUMBIE JIJIsI MCITOJIH30BAHUS aTOpUTMa kK-means.
15 | MeTrpuku mpuMeHsieMble B anroputme k-means.
16 | Kputepun 0CTaHOBKY BBITIOJHEHHUS aJrOpuTMa K-means.
17 | Borpoc 0 HE06X0IMMOCTH HOPMUPOBKHU JAHHBIX, €€ Ha3HaYeHHE B anroputMme k-means.
18 | OcHOBHBIC MOHATHS M Ha3HAYCHUE JepeBbheB MpUHATHS perteruit (J{I1P)
19 | Anroputm noctpoenus JIITP B oOmem Bue.
20 | AnroputMm ID3: kpuTepuii BeIOOpa ycioBus 11l pa30MeHns UCXOIHOTO MHOXKECTBA.
21 | Ocobennoctu anroputma ID3 o cpaBHeHUI0 ¢ anroputmamu noctpoenus JI1P.
22 | AnroputMm ID3 u npobiaema nepeoOyueHus.
23 | Maremaruueckuii annapat ajaropurma ID3.
24 | Anroputm C4.5: kpuTepHii BbIOOpa YCIOBHS JUIsl pa30MeHUs] HCXOTHOTO MHOXKECTBA.
25 | Ocobennoctu anroputma C4.5 no cpaBHEHUIO ¢ anroputMamu noctpoenus JAI1P.
26 | Anroputm C4.5 u pobiema nepeoOydeHus.
27 | MaremaTtnueckuii anmnapar aiaropurma C4.5.
28 | OcHOBHBIEC MOHATHS UCKYCCTBEHHBIX HeMpoHHBIX ceTelt (MHC)
29 | buonoruyeckas MOJENIb HEMpPOHA.
30 | Ilpeobpa3oBaHre CUTHAIOB HCKYCCTBEHHBIM HEHPOHOM
31 | llens oOydeHus HEWPOHHOU CeTH
32 | OOy4yeHne HEUPOHHON CETH METOJIOM JIeIbTa-IIPaBUIIA
33 | IlpoGiema OrpaHMYCHHOCTH KpyTa 3a/1a4, PeIaeMbIX OJTHOCIOWHBIM NEPCEITPOHOM
34 | OOyueHHre MHOTOCIONHON HEWPOHHOW CETH KaK 3ajjaua MHOTOIIapaMeTPHUECKOM
ONTUMU3ALNHN
35 | OOyueHne HEHPOHHBIX ceTell MeTOIOM 00OPATHOTO PACTIPOCTPAHEHUS OITMOKH
36 | IlpoGnema BeIOOpa KoMMuecTBa caoeB M HelipoHoB B MHC
37 | Buabl akTUBalIMOHHBIX QYHKINH, UX rpaduKu
38 | B3aumocBs3b MEXy UCTIOIB3yEMOW B HEMPOHAX aKTUBAIMOHHON (yHKIMEH U
OTrpaHUYEHUSIMH 110 IMaNa30Hy U3MEHEHUs BXOJHBIX CUTHAJIOB
39 | CnocoOsbl yny4lieHus! pe3yabTaToB 00y4eHHss MHOTOCIOMHBIX HEHPOHHBIX ceTei
40 | IlepcenTpon u mpobaema «uckiarodaroniero NJIN»




41 | Cetu RBF

42 | AganTuBHbBIE pe30HAHCHBIE CETU

43 | 3agayu, peniaeMble ¢ TOMOUIBIO PA3JIMYHBIX TUIIOB HEMPOHHBIX CETEH

44 | IlpoGiema nepeoOyyeHHs HCKYCCTBEHHBIX HEHPOHHBIX CeTel M CrIOCOObI X MPEOA0ICHUS

45 | Onenka TOYHOCTH pabOThl HEHPOHHBIX CETEH.

46 | TpeboBanus, NpeabIBIsieMbIe K 00yJaroleil BHIOOPKE.

47 | Camoopranusyromascs kapra KoxoneHa: Ha3HaueHHe, 0COOCHHOCTH.

48 | HazHadeHne u 0COOCHHOCTH PEKYPPEHTHBIX HEMPOHHBIX CETEH.

49 | Heiiponnsle cetu Xonduiga 1 XeMMHHTa, UX 0COOEHHOCTH M OTINYHSI.

50 | CriocoObl KOAUPOBAHKS CUTHAJIOB B OUTIOJISIPHBIN BUJI IJ11 HEUPOHHBIX ceTeil Xomduiaa u
XeMMHUHTA.

51 | BausitHue ckopocT 00ydeHUst HEHPOHHOM CETH Ha TOYHOCTh paOOThl HEHPOHHOW CETH

52 | AnanTuBHBII BEIOOP CKOPOCTH 00YUYEHHUsI HEHPOHHBIX ceTei

53 | Koppekuusi BecoBbIX KO (UIIMEHTOB B Mpoliecce 00yueHus: HEHPOHHBIX ceTei

54 | I'padviku aKkTUBAIIMOHHON (DYHKITHIA.

55 | Anroputm CART: BO3MOXXHOCTH, CTIOCOOBI PUMEHEHUSI.

56 | Anroputm paboThl U MaTeMaTHdeckuid anmapat anroputrma CART

57 | Ilonck onTUMaNbHBIX YCEUEHHBIX AepeBbeB 110 anroputmy CART

58 | Orimuue B padote anroputma CART npu penienun 3a1a4 kiaccuGuKauy u
PErPECCHOHHOTO aHaJIn3a

59 | IlonroroBka oOy4aromieit BBIOOpKHU Jyisi mocTpoeHwus aepea o anroputmy CART

60 | Kputepwuii nist onpeneneHus ONTUMaIbHOTO pa30HEeHUsST UCXOTHOTO MHOYKECTBA 110
anroputmy CART

61 | 3amauym kIaccuUKAIMY JAHHBIX B CHCTEMAaX UCKYCCTBEHHOTO MHTEIIJIEKTA

62 | Anroputm CART: BO3MOXXHOCTH, CITIOCOOBI PUMEHEHUSI.

63 | Anroputm paboThl U MaTeMaTHdeckuii ammapat anroputma CART

64 | Ilonck onTUMaNbHBIX YCEUEHHBIX epeBbeB 110 anroputmy CART

65 | Orimmuue B padote anroputma CART nipu penenuu 3a1a4 kiaaccuuKaniy u
PErPECCHOHHOTO aHaJIn3a

66 | IlogroroBka o0y4aromnieii BRIOOPKH U1 MOCTpoeHHs aepena 1o anroputmy CART

67 | Kputepuii st onpeneneHus ONTUMAIBHOTO pa30HEeHHUST UICXOTHOTO MHOYKECTBA 110
anroputmy CART

68 | [Ipumep mocTpoeHus MOJHOrO AepeBa NPUHATUA perieHuit o anroputmy CART

69 | IIpoGieMbl MOMCKA YCEUCHHBIX I€PEBbEB MPUHATHUS PEIICHUI

70 | BeBoa popmyitbl aiist orieHKH 3GHEKTUBHOCTH pa30MEHUs C UCIIOJIb30BAaHUEM WHIEKCA
Gini.

71 | Kputepuii onTUMaJIbHOCTH ITPU TOMCKE YCEUEHHBIX JIepeBbeB 1o anroputmy CART

72 | IlpoGneMsl uccie0BaHUM TpaH3aKIMKA, BOSHUKAONUE NP ad(GUHUTUBHOM aHAIIN3E U
peraemMbie ¢ TOMOIIBIO alropuTMa Apriori.

73 | Ilpumep paboThl asniroput™Ma Apriori

74 | OcHOBHBIE MOHATHS U HA3HAYCHUE aJITOpUTMa Apriori

75 | IlpaBmiio aHTHMOHOTOHHOCTH B alroputme Apriori

76 | MaremaTtndeckuii annapar anroputma Apriori

77 | OObEKTUBHBIC METPUKU ACCOITMATUBHBIX MPABIII: MOJICPIKKA, TOCTOBEPHOCTD.

78 | CyObeKTHBHbBIE METPUKH aCCOIIMATUBHBIX MPABWIL: JIU(MT U JICBEPEIK.

79 | Pe3ynbTar BeIMOJHEHUS anroputMa Apriori

80 | OCHOBHBIE NOHATHS U HA3HAYEHNE M'€HETHYECKUX aJITOPUTMOB

81 | Cxema pabOThI FeHETUYECKHX aJITOPUTMOB

82 | [Ipumep pemieHus 3a/1a4y ONTUMHU3AIMU C TIOMOIIBIO TEHETUYECKOTO aJIrOpuT™Ma

83 | IloaroroBka AaHHBIX JUIsl PEIIEHUS 33/1a4 ONTUMHU3ALUH C TIOMOIIBIO0 TEHETUYECKOTO

ITOpUTMA




84 | Omeparopsl BEIOOpA pOAUTENCH B TCHETHUECKUX aTOPUTMaX — MAHMUKCHUS, THOPUIUHT
85 | Omeparopsl BEIOOpa pOIUTENEH B TECHETHUYECKUX AITOPUTMAX — ayTOPUIUHT, TYPHUPHBIH
oT0Oop
86 | Meron pynetku s 0T60pa 0coOei-poauTeNiell B TCHETUYECKUX alTOPUTMAaX
87 | CkpenBanue 0co0O€ii Mo METOIY AUCKPETHON peKOMOMHAIINH
88 | CxpeumBanue oco0eil 1o METoTy IPOMEKYTOUHON PeKOMOMHALINU
89 | CkpenuBanue 0co0O€ii M0 METOTY JIMHEHHOW peKOMOWHAIINH
90 | CkpemuBaHe 0cO0€H MO0 METOY MHOTOTOYEUYHOT'O KPOCCHHTOBEPA
91 | CkpeuBanue ocodeif o METO1y OTHOPOJIHOTO KPOCCHHTOBEpa
92 | CkpemuBaHie 0c00€H MO0 METOAY TPHAJTHOTO KPOCCUHTOBEpa
93 | CkpemuBanue ocobeli Mo MEeToy MepeTacOBOYHOI0 KPOCCHHTOBEPA
94 | Oneparop MyTanuu Ijisi 0cOOEH BENECTBEHHOTO THUITA
95 | JlBonuyHas MyTanus ¥ IIOTHOCTh MyTaIiu.
96 | OT60p ocobeli B HOBYIO MOMYJISIUIO IO METOIY YCEUCHHUSI
97 | DnuTapHBIA 0TOOP 0COOCH B HOBYIO MOITYJISIINIO
98 | OT60p ocobeli B HOBYIO MOMYJISIIUIO METOJIOM BBITECHEHHS
99 | OT60p 0cobEH B HOBYIO OMYJISIINIO O MeToAy bonbpiiMana
100 | KaHOHMYECKHI F€HETUUECKUH aITOPUTM
101 | Mognenb reHeTUYECKOro ajaropuTMa - FeHUTOP
102 | Monenb TeHeTHYECKOr0 alrOpUTMa - THOPHUIHBINA aJITOPUTM
103 | Mogens renernueckoro anroputma - CHC
104 | T'eneTnyeckuii anropuT™ ¢ HEHUKCUPOBAHHBIM PAa3MEPOM MOMYJIISIIUN
105 | ITapamienbHO€E BHIIOJHEHUE T€HETUUYECKUX AJITOPUTMOB
106 | Beibop mapaMeTpoB T€HETHYECKOTO AJITOPUTMA
107 | IlpuHUIMIIBI 1EHCTBUS HEUETKUX CUCTEM YIPABICHUS.
108 | ba3a 3HaHMI1 B HEYETKOM CUCTEME YIIPABIICHUS
109 | Tlponecc da33udukanuy CUTHAIOB B HEUETKUX CHCTEMaX YIPABJICHHS
110 | Jledas3udukaiius CHTHAJIOB Ha BBIXOI€ HEUETKOM CUCTEMBI YIIPaBJICHUS
111 | Pacder ynpapisironux BO3JeHCTBUI 110 0a3€ 3HAHHWI B HEUETKOW CHCTEME YIIPaBICHUS
112 | Ilpumep cuHTE3a CUCTEMBI HEYETKOI'O YIIPABICHUS
113 | [IpuunHbBI NOABJIEHUS U IPEUMYIIIECTBA HEUETKUX CUCTEM YIPABJICHUS
114 | Anroputm MamiaHu B CUCTEMax HEUETKOT'O BBIBOJA
115 | Cnoco6s! hopmupoBanus 6a3bl MPABUII IJIs1 HEUETKOW CHCTEMBI YITPaBICHUS
116 | AnropuT™M NOCTPOCHUSI HEYETKUX CUCTEM YIIPABJICHUS
117 | AnantuBHbIC U THOPUIHBIE HEUYETKHE CUCTEMBI YIPABJICHUS
118 | Ob6nacTn mpuMeHEHUs HEYETKOW MaTeMaTUKH
119 | OueHka TOYHOCTH pabOTHI HEUETKUX CUCTEM YIPABICHUS
120 | [IpenmyiiecTBa HEYETKUX CUCTEM YIPABJICHUS
7.3.2. Kputepuu ¥ HOPMbI OLIEHKU
dopma
Cemectp NPOBELCHHH Kpurtepnu u HOpMbI OLlEHKH
NMPOMEKYTOYHOM
arTrecTalnuu
ITo CraBuTCS CTYJIEHTY Ha YK3aMEHe,
HaKOMUTEIIbHOMY €CJIM OH HCYEPIIbIBAIONIE U
perTuHry OO IPaMOTHO Jajl OTBETHI HA
BOIIPOCHI FK3aMEHAIIHOHHOTO
OuseTa WiIv Ipu OTBETE JOMYCTUII
HEOOJIBIITYI0 HETOYHOCTh Ha |




Cemectp

dopma
NMPOBeIeHUs
MPOMEeKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

BOITPOC, HO IIPH 3TOM CMOT
rPaMOTHO OTBETUTH Ha
JOTIOJIHUTEIbHBIE BOIIPOCHI TY,
MPOSIBUBILIEMY TOJIHBIC 3HAHUS B
pamKax TpeOOBaHUN MOJITOTOBKU
0 AUCIUIUIMHE, YCBOUBILIEMY
JUTEPATypy, PEKOMEHYEMYIO
IIPOrpaMMOM U MOKa3aBIIEMY
CHUCTEMaTUYECKUH XapaKkTep
3HaHui. B u3noxxennu marepuana
Y OTBETaxX Ha JIONOJIHUTEIbHbIE
BOIPOCHI JOITYCKAIOTCS
HeOOJIbIINE HETOYHOCTH

«XOpOLLIO»

CraBuTCS CTYJEHTY Ha 3K3aMEHe,
€CIIM OH MCUYEPIBIBAIOLIE U
IpaMOTHO Jajl OTBET Ha 1 Bompoc
9K3aMEHallMOHHOI0 OuieTa, a Ha
JIPYrOU TOJIIBKO TE3UCHBIE
BBICKa3bIBaHUS WU JIOITYCTHII
HeOOoJIbIINEe HETOYHOCTH TIPU
OTBETE Ha BOIIPOCHI
9K3aMEHaIlMOHHOTO Ouiera u Jain
KpaTKHe OTBEThI Ha
JIOTIOJIHUTENBHBIE BOIIPOCHI

«YZOBJIETBOPUTEIILHO»

CraBHTCS CTYJCHTY Ha dK3aMeHe,
€CJIM OH HE CMOT aTh OTBET Ha
OJIMH U3 BOIIPOCOB
9K3aMEHAIMOHHOI0 OMIeTa WIIH
OTBETHJI Ha BCE BOIIPOCHI, HO MPH
3TOM OTBETHI COJIEPIKATH TOJIBKO
TE3WUCHBIE BBICKA3LIBAHMS

«HEYIOBJIETBOPUTEIILHO

CraBuTCS CTYJEHTY Ha 3K3aMEH€,
€CJIM OH HE JIaJl OTBET Ha BOIPOCHI
9K3aMEHAI[MOHHOTO OMIeTa WK B
OTBETE COICPIKAIIICH
(dyHIaMEeHTaJIbHBIE OITNOKH




8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA IUTEpPATYypa

Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAy4YHOI
Ne nocooue, y4e0HoO-
ABTOpPBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3nanus oudauorexe /
n/n MeTOoAuYecKoe Imocooue,
HaumeHoBaHue
NMPaKTUKYM, AP.) 3EC
1. | CoicoeB . B. BBenenue B Teoprio HCKYCCTBEHHOT'O 3BC «IPRbooks»
WHTEJUICKTa http://www.iprbo
Y4eOHoe nmocobue 2014 okshop.ru/30835.
html
8.2. lonoiHMTE/ILHAS JIMTEPATYPa
Tun (y4yeOHUK, ydeOHOE KO‘HH%CTEO i
HAY4HO¥
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3nanus oudauorexe /
n/n MeToaHuUYecKoe nmocooue,
HaumeHoBaHue
NPaKTHKYM, Ap.) 3EC
1. | ITaBnoB C. H. CuctemMbl UCKYCCTBEHHOTO MHTEIICKTA. Y4eOHoe mocobue 2011 3BC «IPRbooks»
Yacts 1 http://www.iprbo
okshop.ru/13974.
html
2. | [TaBnos C. H. CucTteMbl HCKYCCTBEHHOTO MHTEIUICKTA. YuebHoe mocobue 2011 OBC «IPRbooks»
Yacts 2 http://www.iprbo
okshop.ru/13975.

html




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U HH(GOPMANMOHHBIX CHPABOYHBIX
cucremM

Springer International Publishing, Part of Springer Science+Business Media [DneKkTpoHHBII
pecypc] —  Springer International Publishing AG, 2020. Pexxum poctyma K KypH.:
http://link.springer.com . — 3ari. ¢ 3kpaHa

8.4. IlepeueHb NMpOrpaMMHOro odecrnevyeHust

PexBHU3UTHI 10T0BOpa

Hanmenosanue I1O N
(naTa, HOMep, CPOK JAeHCTBHA)

Microsoft Access 0 01.07.2020

0 01.07.2020

1.
2. | Microsoft Visual Studio
3 MathCAD MCD-7514-P/MCD-7503CP

21.07.2009

oT

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIeCTBJICHUSI
o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl IPOBeIeHUs
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
I/ | MPaKTHYeCKHX U JJA00PAaTOPHBIX 3aHATHIA,
NMOMelIeHUH IJIfl CAMOCTOATEILHOM

padoThl o0yuawmuxcst (HOMep ayAUTOPHN)
KomnberoTepHslil ki1acce Kommprorep (Monumtop 197, cucreMHbIN
ook Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 mT, cTon
1 YYEHUYECKUHI - 7 miT., CTOII
KOMIIBIOTEPHBIN -12mr., CTON

npenoaaBaTeabCKUi -1 WT., cTyabs -35mT.
Hocka aynuropHasi(menonas) - 1 mrT.

JlekunoHHas aynuTopus 80 mocamouHbix MecT. CTON y4eHUUECKU
JBYXMECTHBIN (MOHOOIIOK) — 41 mmIT., JOCKa
2 aynutopHas 3-X cekiuoHHas (Mernoas)-1
IIT., CTOJ TIpernoAaBaTenbCKuid -1 miT.,

CTyJ-2 1IT., IpoekTop Acer

[Tomerienne migs CaMOCTOSITEIBHOM PabOThI
CTYJICHTOB

Cron ydyeHuueckui-26 mr., cTyn-26 mir.,
KOMITBIOTEP C BBIXOJOM B CETh HMHTEPHET-
16 .
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