defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kachepa aBTOMATV3NPOBAHHbIX CUCTEM YNPaBIEHNS
Kacheapa BbIMUCAUTENbHO TEXHWUKM

“YTBEPXOARKD”
OEKAH ABT®
K.T.H. PeBa . J1.
r.

PABOYASI [TIPOTPAMMA YYEBHOM JUCIUTUINHBI

Mertoanl aHAIH3A JAHHBIX

Ob6pasoBarenbHas nporpammMa: 09.03.01 VIHpopmaTtmka 1 BblYUCIUTENIbHAA TEXHMKA, NPOdnb:
MporpaMMHoe o6ecneyeHe KOMNbIOTEPHBLIX CUCTEM U CETEN

Kypc: 4, cemecTp : 7
PaKynbTeT aBTOMATUKMN U BbIYUCIUTENBHOWN TEXHUKMY,

CemecTp

No

Bug peaTtenbHocTn

7

1

Bcero 3a4eTHbIX efuHUL
(KpeguToB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

45

Jlekumm, yac.

18

MpakTnyeckune 3aHATUA, Yac.

JNa6opaTopHble 3aHATYSA, Yac.

18

13 HVX B aKTVBHOIA 1
VHTEPaKTMBHOM (hopme, Yac.

18

ATTECTaUMA, yac.

KoHcynbTaumm, vac.

10

CamocTonaTencHas pa60Ta, 4ac.

63

11

Bwugbl camocTosTeNbHOI paboThl
(KypcoBoi1 NpoeKT, KypcoBast
paboTa, PI'3, nogrotoBka K
KOHTPO/bHOW paboTe)

PI'3

12

Bug attectaumu

13

Hosocnbupck 2017



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynansHocTu): 09.03.01 NHgopmaTrKa 1
BblYUCNUTENIbHAA TEXHUKA

&I OC BBefeH B aeincTeume npmkasom Ne5 ot 12.01.2016 r. , gata yrBepxaeHus: 09.02.2016 .

MecTo AucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, BapratneHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 09.03.01 MiHhopmaTrKa 1 BbIYMUCIUTENIbHAS TEXHMKA

Pa6ouas nporpamMmma o6cyxaeHa Ha 3acefjaHni Kaepsbl

ACY, npotokon 3acefaHuna Kagegpbl Ne7 ot 20.06.2017
BT, npoTtokon 3acefaHus Kageapb! Ne6 ot 20.06.2017

YTBepXeHa Ha coBeTe (hakybTeTa aBTOMATUKM 1 BbIYUCIIUTENBHON TEXHWNKK, NPoToKoN Ne 6 oT 21.06.2017

Mporpammy paspaboTtan:
[OUEHT, K.T.H. MaHennHa H. [.
3aBeaytoLLmii Katheapo:

npodeccop, A4.T.H. [pu M. T
[IOLEHT, K.T.H. AKnMeHKO A. A.

OTBETCTBEHHbII 33 06pPa30BaTe/IbHYO MporpamMmy:

[loueHT PomaHos E. J1.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @IOC: OIIK.2 cnioco0HOCTH 0CBANBATH METOXHKHA HCHOTb30BAHHS MPOrPAMMHBIX CPEACTB IS
penIeHns] HPAKTHYECKHX 3a7aY; ¢ YACHIU CILeOVIOMUX PE3YIbMAmoe 00yUeHun:

33. 3HaTb METOAbl N NHCTPYMEHTa/IbHbIE CPEACTBA aHa/3a U CTaTUCTUYECKOIA O6pa6OTKI/I [OaHHbIX O
(hYHKLUMOHMPOBAHWUN 06LEKTOB NMPOMECCUOHAILHOW AeATeNLHOCTY
y5 YMETb MPUMEHATb METOAbI U CNeLUNa/IM3NPOBaHHbIE MHCTPYMEHTa/IbHbIE CPEACTBa aHa/ln3a 1 06pa60TK|/|
OaHHbIX, KOMNbKOTEPHbIE TEXHONOTMWN aHa/Tn3a AaHHbIX A1 nccnegosaHnA 00bEKTOB I'IpOCbeCCI/IOHaJ'IbHOVI
[eATeNnbHOCTN
Komnemenuun @IrOC: OIIK.3 cnocoGHocTh paspadarpiBaTh OU3HEC-INIAHBI M TEXHHYECKHE 33 JAHNS HA
OCHAIIEHHE OT/IEJI0B, JAGopaTOpHii, 0PHCOB KOMIBIOTEPHBIM H CETEBLIM 000PY/I0BAHUEM; ¢ YACHIU CEOVIOUIUX
pezyiomanmoe ooyuenusn:
y1. yMeTb 0hOPMNSATL OTUETHI MO HAYYHO-UCC/IEA0BATEILCKON paboTe B COOTBETCTBIM ¢ Tpe6oBaHuamu FTOCT
Komnemenyun @IOC: IIK.3 cnocodHOCTH 000CHOBBIBATH IPHHHMAEMbIE IIPOEKTHBIEC PelIcHNs, 0CYIIeCTBIISITE
MOCTAHOBKY W BHIIOTHSITH SKCIEPAMEHTHI 10 MPOBepKe HX KOPPEeKTHOCTH N 2QPeKTHBHOCTH; ¢ wacmu
CLEOYIOU{UX Pe3yIbmManioe ooy eHus:
yl. YMETb CTaBUTb W peELLATL 3a4aqn CTATUCTUYECKOWA 06pa6OTKI/I IKCMNEPUMEHTA/IbHBIX AaHHbIX

y8. yMeTb 060CHOBLIBATh BbIGOP MAaTEMATUUYECKUX METOAOB (MO/ESEN), KOMMbLIOTEPHBIX TEXHOMOTUIA 1
CPeACTB f/1s1 peLleHUs 3334 UCC/ejoBaHMs 06BEKTOB NPOYECCUOHANIbHON [eATeNbHOCTH

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLMNINHBLI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsalmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUI

MeTo/bl aHanu3a AaHHbIX

OlK.2.33 3HaTb MeTOAbl N MUHCTPYMEHTa/IbHbIE CPEACTBA aHa/IM3a U CTaTUCTUYECKO
06paboTKM AaHHbIX 0 PYHKLMOHMPOBAHNM 06bEKTOB NPOECCUOHANBHOM AeATENbHOCTY

1.3HaTH METO/IBI U HWHCTPYMEHTAJIBLHBIE CPEJICTBA aHalIn3a U CTaTUCTUICCKOU ﬂeKLI,VIVI; ﬂaﬁopaTopH ble paﬁoTb”
O6pa6OTKI/I JAHHBIX O (bYHKLII/IOHI/IPOBaHHI/I 00BeKTOB HpO(beCCI/IOHa.TIbHOﬁ CamocToaTenbHasa paﬁoTa
IEATEITBLHOCTHA

OMMK.2.y5 ymMeTb NPUMEHSITb METO/bI U CMeLMa/IM3NPOBaHHbIE MHCTPYMEHTa/IbHbIE
cpeacTBa aHasv3a 1 06paboTKUN AaHHbIX, KOMMbIOTEPHbIE TEXHOMOMMN aHa/IM3a AaHHbIX AN
nccnefoBaHMsa 06bEKTOB NPOECCUOHAIbHON AesATeNIbHOCTYU

2.ymeTh IPUMEHSTH METO/IbI ¥ CIII{HAIM3UPOBA HHbIC HHCTPYMEHTAIBHBIE CPEACTBA | [lekuui; JTabopaTopHble paboThbl;
aHanmusa 1 06pabOTKH J@HHBIX, KOMIILIOTEPHBIC TeXHOIOTHA aHAIN3A JAHHBIX 1 | CaMoCcToATeNbHas paboTa
MCCIIeIOBaHMS 00BEKTOB IPoQecCHOHaTFHON AesITeThHOCTH

OMNK.3.yl ymeTb 0hopM/IATb OTYETbI N0 HayYHO-UCCNeL0BaTe/IbCKON paboTe B
COOTBETCTBUM C TpeboBaHnAmM TOCT

3.ymeTh 0OpMIITE OTUETH 10 HAYHHO-HCCIeJ0BATEIBCKON pabore B NabopaTopHble paboTsbl;
coorBeTcTBUU ¢ TpeboBarusiMu I'OCT CamocToaTenbHas paboTta
MK.3.yl ymeTb CTaBMTb W peLLIaTh 3a4aun CTaTUCTUYECKOWN 06paboTKM 3KCMEPUMEHTA/TbHbIX
[aHHbIX

4.yMeTh CTABUTH W pelaTh 3a/lady CTaTHCTUIecKol 06paboTku Jekuyu; NaGopaTopHble paboThl;
SKCIICpHMCHTAJIBHBIX JTaHHBIX CamocTosTenbHas paboTa

MK.3.y8 ymeTb 060CHOBbLIBaTb BbIOOP MaTeMaTUYECKMX METOA0B (MOA€eNe), KOMMbHTEPHbIX
TEXHONIOMNIA N CPeACTB ANS PeLLEHNS 3afa4 uccnefoBaHnsa 06beKTOB NPodecCMOHa/IbHOM

[eATe/IbHOCTU

5.yMeTh 000CHOBBIBATH BEIOOP MaTeMaTHIECKUX METOA0B (Mojenel), JNekumn; JlaGopaTtopHble paboThl;
KOMIIBIOTEPHBIX TEXHOIOIHH U CPeJICTB JUI pellleHrs 3a1ad uccieloBaHus CamocToATe/NbHas paboTa
00BEKTOB IMpodecCHOHATHHON AeITeTFHOCTA

3. CofiepykaHuie 1 CTPYKTypa y4e6HOI AUCUMNANHbI



Tabnuua 3.1

CcblfIKM Ha
o AKTNBHble
Tembl fiekuunmn Uacbl | pesynbTaThbl YyebHana feAaTe/IbHOCTb
hopMbl, Yac.
06y4eHuns
Cemectp: 7
AnpakTnyeckas eguHmua: OcHosbl Data Mining
1. BeegeHvie B Data Mining.
OnpegeneHue noHATuA Data
Mining. OcHoBHbIe 3Tanbl Data
Mining. OcHoBHble MeToApb! Data
Mining, X CpaBHUTENbHbIA
g, X CpaBRUTEN 0 1 1,4

aHanms. Mpobnembl, BO3HMKatOLLME
B NpoLecce aHa/n3a AaHHbIX 1
nyT ux peweHuns. Hambonee
NepcrneKTUBHbIE U Pa3BUBAEMbIX
HanpaeneHus Data Mining.

OnpakTnyeckasn egnHmua: TeXHONOrMM KOMMbIOTEPHOr0 aHanmsa JaHHbIX
6. O630p KOMMbKTEPHbIX CUCTEM U 0 1 145
TEXHO/IOMMIA aHa/IM3a AaHHbIX T
AnpakTnyeckas eguHmua: MNpegsapuTenbHbI aHaIM3 JaHHbIX.
9. MpeaBapuTeNbTHBbIA aHaIn3
AaHHbIX. AHann3 BbIGPOCOB,
MPONYLLEHHbIX 3HAYEHNIA. 0 1 1,2,4,5
Busyanunsauma. OnucarenibHas
CTaTUCTMKA
AnpakTnyeckas eguHmua: AMcnepcrMoHHbI aHanms
8. OaHO(aKTOpHbIN

AroakTop 0 1 1,2,4,5

AMCMEPCUOHHbIV aHann3

AnpakTuueckas eguHuua: CTaTUCTUYECKME 3

PerpeccroHHbI aHan3.

aKOHOMepPHOCTU. KoppensiumoHHbIii aHanma.

10. KoppensumoHHbIii aHanma.
KoahdpmupmeHT MupcoHa. PaHrosblii
KOPPEeNsLMOHHbIV aHan3.
JInHeiHas perpeccus.
MHOXeCTBeHHas IMHenHas
perpeccus. KoadduumeHTt
aeTepMuHaumn. Mpatmk ocTaTKOB.

1,2,4,5

AnaakTuyeckas equHULA: ACCOLMATUBHBIE N

paBuna

11. AccoumaturBHble npasuna.
UncneHHble accoLmaTuBHbIe
npaswna. O6006LLeHHbIE
accoumaTmBHble npasusa.
AnropuTtm Apriori.

0,5

1,2,4,5

AnpakTuyeckas eguHmua: Knaccmbmkauus. AUMCKpUMUHATHBIA aHan

3. [epeBbs peLLeHNin

1. 3afjaua Knaccugmkalmum.
ANCKPUMMHAHTHAS yHKLWS.

MeTo[, 0nopHbLIX BEKTOPOB. 0 15 1,2, 4

[epeBbs peLueHnin. OueHKa

KayecTBa NOCTPOEHHO MOJENN.

AunpakTnyeckasn egnHumua: OCHOBbI K/1acTepHOro aHamsa

4. MeTofbl KNacTepHOro aHanmsa. Yyatca NPUMeHATb Ha NpaKTuKe
Mepbl cxofcTea. Mepapxunyeckue 0 2 19245 MeTO/bl KNMacTepHOro aHanmsa u

MeTo/bl Knactepusaumm. Metoq
k-cpegHuX.

VIHTEPMNPETMPOBaTh NONYYEHHbIE

pesynbTathl.

AvpakTnyeckas eanHuLa: PaKTOPHbIA aHanu3




12. ®aKTOpHBbIA aHanu3. Metop
rNaBHbIX KOMMOHEHT. MeToAb!
BpaLleHns. MeToz noucka
CryLLEHWIA.

0 2 1,2,4,5

AvpakTnyeckas egnHMLA: AHaM3 BPEMEHHbIX PSiA0B

13. Mopenu BpeMeHHbIX PS0B.

MeTogonorus ARIMA 0 3 1,4,5

AvpakTrnyeckas eagnHuLa: OCHOBbI HEMPONHDOMATUNKM

4. BeefieHWe B HEMPOMHDOMATUKY.
WcTopus pa3BuTMS HEMPOHHBIX
ceTeil. Cxema NCKYCCTBEHHOIO
HeiipoHa, BUbl (PYHKLMI
aKTmBauun. Buabl apxuTtekTyp
HeMpOHHbIX ceTei. MpuHumMn
paboTbl OAHOCONHOIO
nepcenTpoHa. O6o6LeHne Ha
CNyYaii MHOFOC/OMHOro
nepcenTpoHa. ANropuTMm
06paTHOro pacnpocTpaHeHNs
OLWMOKM. OCHOBHbIE NPUHLMNBI
paboTbl 1 061aCTV NPUMEHEHNS
ceTein Xongunga. OCHOBHble
NPUHLMNbI PaboTbl 1 06NacTU
npvmeHeHus ceteli KOXoHeHa.

0 4 1,2,4,5

Tabnuua 3.2

CcCblIKM Ha
Yacsl pesynbTaThl YyebHada aesaTeNlbHOCTb
06y4YeHuns

AKTUBHbIE

Tembl Na6oPaTOPHbIX PAGOT 1y, ae

CemecTp: 7

AvpakTuueckas eanHuua: MpeaBapuTenbHbIil aHaIN3 JaHHbIX.

CTyZIeHT NPoOBOAUT

7. MpeaBapuTeNnbHbIN aHan3 npeaBapuTenbHbI aHan3

[aHHbIX AN NpoBeAeHNs [aHHbIX, MPUMEHSET Ha

AanbHenLero aHanmnsa B 4 4 1,2,3,4,5 |npaKTUKe 3HaHWA, NOJTlyYeHHbIE B

COOTBETCTBUM C 3ajaHNAMU X0[e U3y4yeHns TeMbl B XO/e

nabopaTtopHoii paboTbl 1 PIP. NEKLMN N CamMOCTOATENbHOA
paboTbl.

AnpakTnyeckas eamHMLa: JUCnepcruoHHbI aHams

CTyAeHT BbIGMpaeT Maccus
[aHHbIX 415 NPOBeLeHNs
AMCNEPCUOHHOIO aHa/In3a.
MpoBOAWT NpeABapUTESIbHbIN
aHanu3 JaHHbIX. BolgsuraeT
2 2 1,2,3,4,5 |rvnoTesy, NPOBOAUT pPacyeThl,
aHa/IM3npyeT pe3y/bTaTbl.
OdhopmnseT OTUeT B
COOTBETCTBMU C TPeOOBAHUAMM.
3allumLLaeT BbIMOTHEHHYO
paboTy.

5. OaHO(aKTOpHbIN
AVCMEPCUOHHbIN aHaIn3

AvpakTnyeckas eanHuua: CTaTUCTUYECKME 3aKOHOMEPHOCTU. KOppPensiuMoHHbI aHanus.
PerpeccuoHHbI aHaus.




CTyfeHT BbIGMPAeT MaccuB
AaHHbIX [/ NPOBeAEHUSs
PErpeccUOHHOr0 aHanmnsa.
MpoBoANT NpeaBapUTENbHBbII

8. KoppensumnoHHbIli aHanms. aHann3 faHHbIX. Bbiguraet
PerpeccuoHHbI aHanm3 2 2 1,2,3,4,5 |rvnoTesy, NPOBOAUT pPacyeThl,
(NVHEHBbIR) aHanM3npyeT pesynbTaThbl.

OdhopmnseT OTUeT B
COOTBETCTBMU C TPeOOBAHUAMM.
3almLLaeT BbIMOHEHHYO
paborTy.

AnpakTuueckas equHULA: AcCoLMaTUBHBIE NpaBuia

CTyfeHT BbIGMpaeT MaccuB
AaHHbIX ANs nomncka
accoumMaTUBHbIX Npasu.
MpoBOAWT NpeABapUTEIbHbIiN
aHann3 AaHHbIX. Bolgsuraet
rMnoTesy, NPOBOAMTbL PacyeThl,
aHa/IM3npyeT pesy/bTaTbl.
OdhopmnsieT OTUeT B
COOTBETCTBMU C TPe6OBaHUAMM.
3awmuLaeT BbIMONHEHHYHO
paboTy. YumnTca NPUMEHATbL Ha
MPaKTMKe 3HaHWS, NONYYeHHble
Ha NEeKLUUsAX 1 B Xofe
CaMOCTOSATE/IbHOM NMOArOTOBKM.

9. MNowuck accoumaTrBHbLIX Npasun 2 2 1,2,3,4,5

AupakTndeckas egnHumya: OCHOBbI KNaCTepHOro aHasimsa

CITYHERT BbIOVIPDACT MdULLVB
AaHHbIX A1 NPOBefeHns
Knactepusaumu. Nposogut
npeABapuUTENbHbIN aHaIM3
AaHHbIX. BblgBuUraeT runoTesy,
MPOBOAUT PacyeThl,
aHannsnpyeT pesynbTarhbl.
OdhopmnseT OTUeT B
COOTBETCTBUU C TPe6OBAHUAMM.
3alLMLLAET BbIMOHEHHYIO
paboTy. Yumntcs NPUMEHATL Ha
MPaKTUKe 3HaHWS, NONyYeHHble
Ha NeKUnax 1 B xofe

v
LCAMALTAATAML LINIA ONANCATARIIA

10. KnacTepusauus 4 4 1,2,3,4,5

AnpakTnyeckas eamHnLa: ®aKTOpPHbIA aHan3

CITYAEHT BBIUVPJACT MdLLVB
[aHHbIX 418 NpoBefeHNs
(hakTOpHOro aHanu3a. MposoanT
npefaBapuTeNbHbIN aHann3
AAaHHbIX. BblgBMraeT runoTesy,
NPOBOAUT pacyeThl,
aHa/ImM3unpyeT pesynbTaThbl.
OdopmnsieT OTUET B
COOTBETCTBMU C TPebOBaAHMSIMN.
3alMLLaeT BbINOIHEHHYO
paboTy. YunTca NPUMEHSTb Ha
NpaKTUKe 3HaHWUS, NONYYeHHbIe
Ha NeKUMsX 1 B Xoae

v
oLAMACLCTAAQTAMLAA OAAACATARIIA

11. ®aKTOpHBbIN aHaNM3 4 4 1,2,3,4,5




4. CamocTosiTe/lbHas paboTa 06y4atoLLerocs

CcbInkuM Ha
o Yacbl Ha Yacbl Ha
No Buabl camocToATeIbHOM paboThbl pesynbTathl | oo e e ooy b TaLmm
06yyeHus y 4
CemecTp: 7
1 |pr3 11,2,3,45 |36 4

MocTaHOBKa M peLUeHve 3afaun Knaccupukaummn: AsfeeHKo T. B. KOMMNblOTepHble MeTOAb! aHa/In3a
AAHHbIX 1 NPOrHO3MPOBaHNS [INeKTPOHHbIN pecypc] : yuebHO-MeToamnYeckoe nocobue / T. B. ABAEEHKO ;
HoBocunb. roc. TexH. yH-T. - HoBocmbmpck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000162664. - 3arn. ¢ akpaHa. MaHennHa H. . MeToAbl aHanm3a
AaHHbIX [DNEeKTPOHHBIN pecypc] : 9NEKTPOHHBIN Yy4e6HO-METOANYECKUIA KOMMNEKC [AN5 CTYAEHTOB 4 Kypca
Kahegpbl ACY n VICP, HanpaeneHns «/HpopmaThKa 1 BblumcnTelbHasA TexHukar] / H. O. MaHenuHa ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2014]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000208325. - 3arn. ¢ sKpaHa.

2 |I'Io,u,r0TOBKa K 3aHATUAM |1, 2,4,5 |7 |O

: FaHenuHa H. [. MeTo/ibl aHann3a JaHHbIX [ONEeKTPOHHbIA pecypc] : aNeKTPOHHbIN
y4yeOHO-MeTOANYECKMIA KOMMNEKC [AN5 CTyAeHTOB 4 Kypca Kadeapbl ACY n NCP, HanpasieHus
«/H(hopmaTrKa 1 BbluMcnnTebHas TexHukas] / H. [. MaHenunHa ; HoBocKo. roc. TexH. yH-T. -
Hosocunbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208325. - 3arn. ¢
3KpaHa.

3 |I‘Io,u,r0TOBKa K atTectauum 1,4,5 |20 3

. MaHenuHa H. . MeTofpbl aHanm3a AaHHbIX [ONEeKTPOHHbIN pecypc] : 3NeKTPOHHbII
y4YebHO-METOANYECKUIA KOMNEKE [ANns CTYAeHTOB 4 Kypca Kadeapbl ACY 1 MICP, HanpaBneHus
«/HhopmaTrKa n BbluMcnnTenbHas TexHuka»] / H. [. MaHennHa ; HoBocK6. roc. TexH. yH-T. -
Hosocnbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208325. - 3arn. ¢
JKpaHa.

5. TexHonorus oby4eHns

[ns opraHn3aumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yYaroLWMXCS, a TaKXKe NPOBeAeHNSs
KOHCYNbTaUuiA NPUMEHAIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeXHOorum (Tabn. 5.1).

Tabnunua 5.1
[JedaTtenbHoCcTb WHhopMaLnoHHO-KOMMYHUKALMOHHbIE TEXHO/IOT U
MHhopmmpoBaHue e-mail; Cpefia aneKTpoHHOro obyyeHus HI'TY
KoHCynbTMpoBaHme e-mail; Cpejia 3neKTpoHHOro 0byyeHus HI' TY
KoHTposib e-mail; Cpefia aneKTpoHHOro obyyeHus HIF'TY
Pa3meLLeHmne yuebHbIX

Cpefa aneKTpoHHOro obyyeHms HI'TY; 9bC

MaTepu1anos

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo y4ebHOM ANCLUNANHE

[ns atTecTaymm obyvaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
KpaTtkast uHopmauums o bPC npvseseHa B 1a6s1. 6.1.

Tabnmuya 6.1

MwuH.

MaKcuManbHbI 6ann
6ann

OugeHunBaeMble BUAbI AeATE/IbHOCTU o6yqarou_w|xc;=|

CemecTp: 7

Camocmosimenvroe USYHEHUE MEOPENTUHECKO20 Mamepuaild. | 0 |




Jlabopamopnas: 20 40

PI'3: 20 40

3auem: 11 20

B Tabnuue 6.2 npencTasieHO COOTBETCTBYE POPM KOHTPO/IA 3asB/IiEMbIM TPebOBaHUAM K
pesynibTatam OCBOEHMUS AUCLUMINHDI.

Tabnunua 6.2
Kogbl Dopmbl
KOMMETEH KOHTpOA
o PesynbTaTbl 00yYeHUs P
umni Saumraf o
q)roc Pr3 ayveT
OMK.2 33. 3HaTb METOAbI M MHCTPYMEHTa/IbHbIE CPEACTBa aHaM3a U CTaTUCTUUECKON 06paboTKM + +
" | AaHHbIX 0 (hYHKLMOHMPOBaHUM 06bEKTOB NPOGECCUOHANBHOI AeATENbHOCTM
y5. yMeTb NPUMEHATb METOAbI W CNELMann3NpPoBaHHbIe MHCTPYMEHTa/bHbIE CpeacTBa
aHasm3a n 06paboTKM faHHbIX, KOMMbIOTEPHbIE TEXHOIOTMK aHan3a AaHHbIX 4ns + +
nccnefoBaHns 00BbEKTOB NPOMECCMOHANBHOMN AeAaTeNIbHOCTM
OMK.3 y1. yMeTb 0hOpPMAATH OTHETHI MO Hay4YHO-MCCNEf0BaTENLCKOM paboTe B COOTBETCTBUN C +
"~ [Tpe6oBaHusmu FTOCT
MK.3 y1l. yMeTb CTaBWTb U peLlaTh 3afayn CTaTUCTUYECKOA 06pabOTKMN 3KCNEPUMEHTASIbHBIX + +
"~ | BaHHbIX
y8. yMeTb 060CHOBbLIBATb BbIGOP MaTeMaTN4eCKMX METOA0B (MOAENER), KOMMbIOTEPHbIX
TEXHOMOTWIA 1 CPeACTB ANS PELLEHNs 3afa4 NCCeA0BaHNs 06bEKTOB NPOGeCCUOHANBHO + +
[esATenbHOCTU

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIHE NPeACTaBNeH B NpunoXeHUn Ne 1 K paboyel
nporpamme.

7. lutepatypa

OcHOBHas IMTepaTypa
1. Iunexosckuii 1. A. MeTtonp! aHain3a 3HAHUM ¥ JAHHBIX | KOHCIEKT jekumil / K. A.
Iunexorckuii, B. M. Bonkosa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 66, [2] ¢. : ui. -
Pexum noctymahttp://elibrary nstu.ru/source?bib_1d=vtls000134804

2. Uybykosa . A. Data Mining : yueGHoe mocobue / . A. UyGykora. - M., 2006. - 382 c. : u.

3. Appeenko T. B. KomnbroTepHble METOIBI aHAM3a BPEMEHHBIX PSAOB U MPOTHO3UPOBAHMUS
yuebHoe nocobue / T. B. Apneenko ; HoBocub. roc. texs. yu-T. - HoBocubupck, 2008. - 270, [1] c.
. ., Tabn.. - Pexxum nocryna: http://elibrary.nstu.ru/source?bib_1d=vtls000088320. -
HunoBanmonHas obpaszosarensHas nporpamma HI'TY «Beicokue TexHomornmy.
4. Asneenxo T. B. KoMnbroTepHble METOMIBI aHANINM3a JAHHBIX U TTPOTrHO3UpoBaHus. Jlekims 1
[DmexTponnsiii pecypc] : koucrekr jekuuii / T. B. ABneenko ; HoBocuG. roc. TexH. yH-T. -
Hosocubupck, [2013]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000180086. -
3aru. ¢ 3KpaHa.
5. boposukos B. I1. Ilporuosuposanue B cucteme STATISTICA B cpene Windows. OcHOBBI
TEOPUHU M HHTEHCHUBHAS MPAKTUKA HA KOMITBIOTEPE | ydeOHOe mocobue Njis BY30B 10
cneruansHocTu "TlpuknanHas matemaruka” / B. I1. boposukos, I'. 1. MBuenko. - M., 2006. - 367,
[1] c. : mm.

[lononHTenbHaa nnTepaTypa

1. bepuxos B. b. AHanu3 cTaTUCTUYECKUX JIAHHEBIX C UCIIOB30BAHUEM JIEPEBLER PEIIESHUH !
yuebHoe mocobue [mst 4-5 kypcoB UJ10 (nampasienne 0617-Crarucruka)] / B. b. bepukos ;
Hosocub. roc. Texs. yH-T. - HoBocubupck, 2002. - 60 c. : .




2. Xanagsaa A. A. STATISTICA 6. Craructhueckuii aHaIU3 JaHHBIX : [ydaeOHOe mocobue mjist
BY30B M0 crieluaibHOCTH "CTaTUCTUKA" U IPYTHM YKOHOMUYECKUM CIeUanbHOCTIM]| / A, A.
Xanadsu. - M., 2007. - 503, [5] ¢. : u

3. Xamadsa A. A. STATISTICA 6. CratucTuveckuii aHaau3 JaHHBIX | yaeOHOe mocodue aist
By30B / A. A. Xanadsu. - M., 2008, - 503, [5] ¢. : m.

4. Boposukos B. I1. STATISTICA: uckyccTBO aHa/IA3a JaHHBIX HA KOMITbIOTepe / Biaamumup
Bopoeukos. - CII6., 2003. - 688 c. : wi. + 1 snexTpon. onr. auck (CD-ROM).

5. boposukos B. I1. STATISTICA: uckyccTBO aHanm3a NaHHBIX Ha KoMmbioTepe : Jis
npodeccuonanos. - CII6., 2001. - 650 c. : wi.. - B mpunox.: CD-ROM.

6. bopoeukos B. I1. STATISTICA: Craructruecknii anamm3 u 06paboTka TaHHBIX B Cpee
Windows / B. I1. Boposuxos, U. I1. Boposukos. - M., 1997. - 608 c.

7. boposukos B. IT. IIporuosuposanue B cucteme STATISTICA B cpene Windows. OcHOBBI
TEOPUHU U MHTEHCHUBHAS MPAKTUKA HA KOMITBIOTEPE | yueOHOE MOCOOue [IJIst BY30B I10
cnemuansHocTH "Tlpuknannas matematuka' / B. I1. Boposukos, I'. . MUBuenko. - M., 2000. - 384
C. . WL

8. boporukos B. II. Ilporpamma STATISTICA mns crynenTor u uHkeHepos. - M., 2001. - 300 c. :
UL

9. Heiiponnsie cetu. Statistica neural networks : MeTOHOIOTHS U TEXHOJIOTHHA COBPEMEHHOTO
aHanm3a gaHHeix / on pen. B. I1. Boposukosa. — 2-e usn., mepepad. u mom. — M. : I'opsiuast
yunus-Tenexom, 2008. — 392¢. : u

NHTepHeT-pecypehbl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. StatSoft [DnexkTponHsIil pecypc] : komranus : cant. — Pesxxum noctyna: http://www.statsoft.ru/. —
3ari. ¢ ’KpaHa.

3. OBC «Mznarenscteo Jlaney : https://e.lanbook.com/
4. OBC IPRbooks : http://www.iprbookshop.ru/

5. BBC "Znanium.com" : http://znanium.com/

6.

8. MeTonuyecKoe 1 NpPorpaMMHoe obecrneyeHme

8.1 MeToaunuyeckoe obecneyeHne

1. OGHapyxeHHe U aHATN3 3aKOHOMEPHOCTEH B SMIIUPHUYECKUX AAHHBIX | METOIWYECKOE TTocoOure
st 5 xkypca ®IIMHU / Hoeocu6. roc. Texu. yu-T ; [coct.: I'. C. JI6os, B. M. Henensko]. -
Hosocubupck, 2008. - 19, [1] c. : Tabmn.. - Pesxxum nocryma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000087336

2. Nanemmna H. JI. Mertoap! aHanu3a qaHHBIX [ DJIEKTPOHHBIN pecypc| : 3JIEKTPOHHBIHA
yueOHO-MeTonuUYeCKuil KoMIuteke [ms ctynenToB 4 kypca kadenapst ACY u UCP, Hanpaenenus
«Hudopmarrka u Beraucautensuas texuukay | / H. JI. Tanenuna ; Hoocu6. roc. TexH. yH-T. -
Hosocubupck, [2014]. - Pexxum noctyna: http://elibrary nstu.ru/source?bib_1d=vtls000208325. -
3ari. ¢ 3KpaHa.

3. Asneenko T. B. KomnbroTepHbIe METONIBI aHATIM3a JAHHBIX U MPOrHO3UPOBAHUS [ DNeKTPOHHBIN
pecypce] : yuebHO-MeTonmueckoe mocodue / T. B. ABgeenko ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pesxxum moctyna: http://elibrary nstu.ru/source?bib_1d=vtls000162664. -
3ari. ¢ sKpaHa.

8.2 CreumannsnpoBaHHOe nporpaMmMHoe obecrneyeHne
1 Statistica



2 Denwer
3 Microsoft Office
4 Deductor Academic

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

KomnbloTepHbIin Knacc

Ne HanmeHoBaHue Ha3HauyeHue

1 |KomnbtoTepHblii Knacc (KoMmnbioTepsl KomnbtoTepbl 06beAMHEHBI B /TOKa/IbHYHO
00beIMHEHbI B NTOKa/bHYH CETb C BbIXOJOM B |CETb C BbIXOAOM B Internet
Internet )

CneuvansHoe 06opyoBaHue

Ne HanmeHoBaHue Ha3HauyeHue

1 |MynbTUMeAWIAHbINA NPOEKTOP [ns npoBefeHNs 3aHATUI C O CTyAeHTaMK
CP

2 |AKyCTMYecKas cuctema [lns NpoBefeHNs 3aHATUIA C O CTyAeHTamu

nCP




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa aBroMaTu3upoBaHHBIX CHCTEM YTIPABJICHUS
Kadenpa BerariciutensHON TEXHUKH

“YTBEPXJIAIO”
JAEKAH ABT®

K.T.H., nonent N.JI. PeBa
T.

13 2

OOH/I OHEHOYHbIX CPE/ICTB

YYEBHO JUCLUNIAHBI
MeTtoabl aHAJIM3a JAHHBIX

ObpazoBatensHast nporpamma: 09.03.01 MuadopmaTtrka v BEIMUCTUTEIbHAS TEXHUKA, TPOPUIIB!
[MporpammHOe oOecrieueHre KOMITBIOTEPHBIX CHCTEM U CeTel

Hosocubupck 2017



1. OO0o0meHHas cTPyKTYpa GoHIa OLIEHOYHBIX CPEACTB YUeOHO JUCUMIIJIMHBI
O6oOmenHas CcTpykTypa (oHAA OICHOYHBIX CPEACTB MO AUCHMILUIMHE «MeTonpl aHanmm3a
TaHHBIX» TpuBeaeHa B Taomuie 1.
Tabnuna 1.

JTanel OEHKH

KOMIIeTeHI Ui
Iloxa3aTtenu M
MPUSITH
c¢(OpMHPOBAHHOCT cponp IIpome:xyTo
®opmupyemsbie N Sl TEKYLLEro
M KOMNeTeHIMi Tembl YyHast
KOMIIeTEeHIIUH KOHTP 0JIf1
(3HaHUS, yMEHN, . |aTtTecTamus
(KypcoBoii
HABBIKH) (3K3ameH,
NPOEKT, 3a4eT)
PI'3(P) u np.)
OIIK.2 32. 3HaTh METOIBI U [AcconuaTHBHbIE MpaBuiia. UncieHHbIE PI'3. Tempr u |3auer.
CIOCOOHOCTH WHCTPYMEHTANbHBIE |accouraThBHbIE npaBuia. O000IICHHbIE paznensl PI'P: (Bonpocsr 1-
OCBauBaTh CpeICTBa aHAIM3a U |aCCOIMATHBHEIC MTPaBIiIa. AJroput™ Apriori. |npeasapurens |9, 33-34, 15-
METOIUKU CTATUCTUYECKOI Beenenue B Data Mining. Onpenenenue HBIH aHamn3  |22.
HCIIONb30BaHUS 00paboTku naHHBIX |moHATHA Data Mining. OcHoBHbIe dTanbl Data | taHHBIX
MIPOrpaMMHBIX o Mining. OcHoBHble MeTOnbI Data Mining, ux  |(KoppensuuoH
CPEeICTB IS (YHKIIMOHUPOBAHUH |CpPaBHUTENBHBIH aHamu3. [Tpobiemsl, HBIN aHAIIU3;
pemeHus 00BEKTOB BO3HHKAIOIIKE B MPOIIECCE aHAIN3A JAHHBIX U |perpecCUOHHBI
MPaKTHYECKUX 3aj1a4 |poecCHOHANBHOM |IyTH X perieHus. Hanbosee nepcriekTuBHbIE (i aHAN3);
JIeSITeTbHOCTH U pa3BUBaeMbIX HampasieHus Data Mining.  [3agaua
Beenenue B Helipounpomartuky. Mcropus knaccudukar

pa3BUTHS HEHPOHHBIX ceTeil. Cxema
HCKYCCTBEHHOT'O HEWpPOHa, BU/IbI (DYHKIIUIA
aKTHBAaLUH. BUIbI apXUTEKTyp HEHPOHHBIX
cereid. [IpuHIMI paboThl OJJHOCIOMHOTO
nepcentpona. O0o0IIeHNEe Ha CIyJan
MHOT'OCJIOIHOT 0 epcenTpoHa. AJTOPUTM
00paTHOTO PacCIpOCTPaHEHHUS OLINOKH.
OCHOBHBI€ IPUHIMITBI PA0OTHI U 00IACTH
npumenenus cereid Xonduiaa. OCHOBHbIE
MIPUHIUIEI paOOTHl ¥ 00JIACTH TPUMEHEHHS
cereit Koxonena. 3aaua xiaccuuKaum.
JuckpumunanTHas QyHkuus. Meron
OTIOPHBIX BEKTOPOB. JlepeBbs perieHuit.
OreHKa KayecTBa NOCTPOSHHON MOEIH.
Krnacrepuzanusa KoppesiiuoHHbIN aHanus.
Koaddumuent IMupcona. Panropsrit
KOPPEJSIIUOHHBIN aHanu3. Jlunelnas
perpeccusi. MHOXXeCTBEeHHasl TUHEHHAS
perpeccust. KoadduueHT qeTepMuHaIyy.
I'paduk ocraTkoB. KoppensunoHHbIH aHAH3.
PerpeccronHbIi aHanu3 (JMHEWHBII) MeToab!
KJIACTEPHOr 0 aHajiIu3a. Mepsl CXOACTBA.
Hepapxudeckue METOIBI KIacTepU3aLUU.
Meron k-cpennux. Mozenu BpeMeHHBIX
psnos. Metononorust ARIMA O630p
KOMITBIOTEPHBIX CUCTEM U TEXHOJIOTHH
aHanm3a JaHHbX OqHO(aKTOpHBIH
JUcTiepcroHHbIN aHanu3 [Touck
acCOIMATUBHBIX npaBuil [IpeaBaputenbHbIit
aHaJIN3 JaHHBIX 71 IPOBEICHUS
JlanbHEeHNIero aHaiausa B COOTBETCTBHUHU C
3aJJaHusIMH JJabopaTopHoi padboTel u PT'P.
[IpenBapuTenbTHEIN aHAMNU3 TaHHBIX. AHANIN3
BBIOPOCOB, IPOIYIIEHHBIX 3HAYSHUH.
Buzyanuzanus. OnucarenbHas CTaTUCTHKA
daxTopHBbIi aHaTU3 DaKTOPHBIN aHATIH3.
Mertopa ri1aBHBIX KOMIIOHEHT. MeTosl
BpaieHus. MeTo noucka CryiieHui.

uu.




OIIK.2 y4. yMeThb 3anava knaccudukanmu. JJuckpumunantHas  (PI3. 3auer.
MIPUMEHSTH METOJIBI  |(YHKIMS. MeTo/] OIIOPHBIX BEKTOPOB. OcHoBHOH Bomnpocsr 1-
u JepeBbs perenuil. OnieHka kauecTBa pazzen — 35.
cHenuaIu3upoBaHHbI [TocTpoeHHON Mozenu. Kinacrepuzanus 3agaua
e Koppensmmonnslit ananu3s. PerpeccoHHbIiM KiaccupuKag
WHCTpYMEHTANbHBIE |aHanu3 (JIMHEHHBINH) OnHO(aKTOPHBIH 15178
CpeICTBa aHAIN3a U |AucnepcHoHHbIN aHanu3 [lonck [Ipensapurens
00pabOTKY IaHHBIX, |acCOIMATHBHBIX MpaBui [IpenBapuTenbHblil  |HBINH aHAIN3 —
KOMIBIOTEPHBIE aHaJIN3 JaHHBIX 711 IPOBEICHUS KOpPPETAINOH
TEXHOJIOTUH aHAJIN3a | JaJbHEHIIIero aHaIn3a B COOTBETCTBUU C HBIH,
JIaHHBIX IS 3aJJaHusIMH J1abopaTopHoi padotel u PT'P. PEerpecCUOHHBI
HCCIIEI0BaHUs DaxTOpHBINA aHATIN3 it aHanU3,
00BEKTOB omycaTelbHas
npoecCHOHANBEHOM CTaTHUCTHKA.
JIeSITeTbHOCTH [TocTaHoBKa
3a1a4u U
BEIOOD
HHCTpYMEHTa
BHBIX CPEJICTB.
OIIK.3 yl. ymers Krnacrepuzanusa KoppensiiuoHHbIHM aHanu3. PI'3. 3auer.
CIOCOOHOCTH oopmitsATh oT4ETHl  |PerpeccuoHHbIH aHaIM3 (JINHEHHBIN) Odopmienue |Borpockr
pa3pabaThIBaTh 10 HAy4YHO- OnHo(paKTOPHBIN TUCTIEPCHOHHBIN aHAIN3 oTyeTa. 34-35.
Ou3HEC-IUIaHbl U nccnenoBaTensckoit |ITouck acconnaTHBHBIX MPaBUI
TEXHUYECKHE pabore B [IpenBapuTenbHbIN aHAIU3 JAHHBIX IS
3a/laHus Ha COOTBETCTBHH C MIPOBE/IEHNS albHEHNIero aHaiusa B
OCHAIIICHUE TpeOOBaHUIMHU COOTBETCTBHH C 3aJaHUSIMH J1a00paTOPHOI
OTJIEJIOB, I'oCT pabotst u PI'P. daxTopHbIii aHaIH3
J1ab0opaTOpHi,
oducos
KOMITBIOTEPHBIM U
CETEBBIM
000pyI0BaHHUEM
I1K.9.B/HA yl. ymeTh cTaBuTh U |AccouuaTHBHbIE NpaBuiia. UncieHHbIE PI'3. 3auer.
TOTOBHOCTh pemaTh 3a1a4u accouuatuBHble paBuiia. O000IIEHHbIE [TocranoBka |Bompocs! 1-
000CHOBBIBATH CTaTUCTHYECKON accolMaTHUBHbIE MIpaBuiIa. AIropuT™ Apriori. |3amauu u 2, 34-36.
NIpUHUMAaeMble 00paboTKU Beenenue B Data Mining. Onpenenenue BBIOOD
MIPOEKTHBIE SKCIIEpUMEHTANBHBIX [ToHATHS Data Mining. OcHoBHbIe dTamnbl Data |MHCTpyMeHTan
peuieHus, JTAHHBIX Mining. OcnoBHble MeTozibl Data Mining, X |bHBIX CPEICTB.
OCYILIECTBIIATh CpaBHUTENBHBINA aHaau3. [IpodieMsl,
IIOCTAHOBKY U BO3HHKAIOIIKE B MPOIECCE aHATU3a TaHHBIX U
BBINOJIHATD IyTH uX pemieHns. Hanbonee nepcnekTuBHbIE

9KCIIEPUMEHTHI 110
MPOBEPKE UX
KOPPEKTHOCTH U
3¢ HEeKTUBHOCTH

U pa3BUBaeMbIX HarpasieHus Data Mining.
Beenenue B Helipounpomatuky. Vcropus
pa3BUTHs HEHMPOHHBIX ceTeil. Cxema
HCKYCCTBEHHOT'O HEPOHa, BU/bI (PYHKIIUI
aKTHBAaLUK. BUIbI apXUTEKTyp HEHPOHHBIX
cereid. [IpuHIMI paboThl OJJHOCIOMHOTO
nepcentpona. O0o0IIeHNEe Ha CIyJan
MHOT'OCJIOIHOTr 0 epcenTpoHa. AJTOPUTM
00paTHOrO PacIpOCTPaHEHHUS OLINOKH.
OCHOBHBIE IPUHIIHITBI PA0OTHI U 00IACTH
npumenenus cereid Xonduiaa. OCHOBHbIE
MIPUHIUIEI paOOTHl ¥ 00JIACTH TPUMEHEHHS
cereit Koxonena. 3aaua xiaccuuKaum.
JuckpumunanTHas QyHkuus. Meron
OITOPHBIX BEKTOPOB. JlepeBbst perieHni.
OreHKa KauecTBa MOCTPOSHHONW MOJIENH.
Krnacrepuzanusa KoppensiiuoHHbIN aHanus.
Koaddumuent IMupcona. Panropsrit
KOPPEJSIIIUOHHBIN aHanu3. Jlunelnas
perpeccusi. MHO)KeCTBEHHAs! JIMHEHHAS
perpeccust. KoadduueHT eTrepMuHaIyy.
I'paduk ocraTkoB. KoppensunoHHbIH aHAIH3.
PerpeccronHbIi aHanu3 (JTMHEWHBII) MeToab!
KJIAaCTEPHOr 0 aHajiIu3a. Mepsl CXOACTBA.
Hepapxudeckre MeTo bl KJIaCTEpU3aIUH.
Meron k-cpennux. Mozenu BpeMeHHBIX
psnoB. Metononoruss ARIMA O630p




KOMIBIOTEPHBIX CHCTEM M TEXHOJIOTUH
aHanm3a JaHHbX OqHOo(aKTOpHbIH
JUcTiepcroHHbIN aHanu3 [Touck
acCOIMATUBHBIX NpaBui [IpeaBapuTenbHbIif
aHaJIN3 JaHHBIX 1711 IPOBEICHUS
JlanbHEeHNIero aHaiausa B COOTBETCTBHUHU C
3aJJaHusIMH J1abopaTopHoi padotel u PT'P.
[IpenBapuTenbTHBIN aHAMNU3 TaHHBIX. AHANIN3
BBIOPOCOB, IPOIYIIEHHBIX 3HAYESHUH.
Buzyanuzanus. OnucarenbHas CTaTUCTUKA
daxTopHbIi aHaTU3 DaKTOPHBIN aHATIH3.
Mertopa ri1aBHBIX KOMIIOHEHT. MeTos!
BpaieHus. MeTon noucka CryiieHuit.

I1K.9.B/HA y8. yMeTh AccoriaTuBHbI€ IIpaBuia. YucaeHHble PI'3. 3auer.
000CHOBBIBATH accouuaruBHble npaBuiia. O000IIEHHbIE [TocranoBka |Bormpocs! 1-
BEIOOD accoluaTHUBHbIE MIpaBuiIa. AlNropuT™ Apriori. |3agauu u 2, 34-36.
MaTeMaTUYECKUX Beenenue B Helipounpomartuky. Vcropus BEIOOD
MeTOIOB (Mopenel), |pa3Burus HeHpOHHBIX ceTell. Cxema HWHCTPYMEHTAN
KOMITBIOTEPHBIX HCKYCCTBEHHOT'O HEpOHa, BU/IbI (DYHKIIUI BHBIX CPEJICTB.
TEXHOJIOTUH 1 aKTHBALUH. BUIbI apXUTEKTyp HEHPOHHBIX
CPEeICTB IS cereil. [IpuHIMNI paboOTHl OTHOCIOWHOTO
peleHus 3aaa4y nepcenTpona. O6o0IeHne Ha ciydai
HCCIIeI0BaHUSA MHOT'OCJIOIHOT 0 epcenTpoHa. AJTOPUTM
00BEKTOB 00paTHOrO PACIPOCTPAHEHUS OIIUOKH.
npodeccronansHol  |OCHOBHBIE MTPUHIMIBI paOOTHI M 00JIACTH
JIeSITeTbHOCTH npumenenust cereid Xonduiaa. OCHOBHbIE

MIPUHIUIBI pa0OTHl ¥ 00JIACTH IPUMEHEHHS
cereit Koxonena. Knacrepuzanus
Koppensiiponnsiii ananuz. Koadurpenrt
[Mupcona. PaHroBbIil KOppensSIOHHBII
aHanu3. JIuHelHas perpeccusl.
MHo>KecTBeHHAas TMHEHHAs! Perpeccus.
Koa¢ppunuent nerepmunanun. ["padux
octaTKoB. KoppensanuoHHbIM aHanus.
PerpeccronHbIi aHanu3 (JMHEWHBII) MeToab!
KJIACTEPHOr 0 aHajiIu3a. Mepsl CXOACTBA.
Hepapxudeckue METOBI KIacTepU3aLUU.
Meron k-cpennux. Mozaenu BpeMeHHBIX
psnos. Metononorust ARIMA O630p
KOMIBIOTEPHBIX CHCTEM M TEXHOJIOTUH
aHanm3a JaHHbX OqHOo(aKTOpHBIH
JUcTiepcroHHbIN aHanu3 [louck
acCOIMATUBHBIX paBuil [IpeaBaputenbHbIit
aHaJIN3 JaHHBIX 71 IPOBEICHUS
JlanbHEeHNIero aHaiausa B COOTBETCTBHUHU C
3aJJaHusIMH JJabopaTopHoi padoTel u PT'P.
[IpenBapuTenbTHBIN aHANNU3 TaHHBIX. AHANIN3
BBIOPOCOB, IPOIYIIEHHBIX 3HAYSHUH.
Buzyanuzanus. OnucarenbHas CTaTUCTHKA
®daxTopHbIit aHaTN3 DaKTOPHBIN aHATIH3.
Merton ri1aBHBIX KOMIIOHEHT. MeTosl
BpaieHus. MeTo noucka CryieHuit.

2. MeTOAMKA OLIEHKH TANOB (l)OpM]/IpOBaHI/Iﬂ KOMIIETEHIIMIi B PaMKax JUCHHUIIIMHBI.

[IpomexyrouHas arrecTauus IO [JMCHMILJIMHE TIPOBOJUTCS B 7 ceMmMecTpe - B  Qopme
I GepeHIPOBAaHHOIO 3a4yeTa, KOTOpBIM HampaBlieH Ha OLEHKY C(HOPMUPOBAHHOCTH KOMIIETEHIIUI
OIIK.2, OIIK.3, IIK.9.B/HH.

3adeT MpOBOJUTCA B MUCHbMEHHOU (popMme, Mo Ouseram. BapuaHThl OUIIETOB COCTABIISIOTCS M3 BOIMPOCOB,
IPUBEACHHBIX B IacloOpTe 3ayeTa, [O3BOJAIOIIMX OLEHUTh TOKa3aTesJd Cc(HOpPMUPOBAHHOCTU
COOTBETCTBYIOIIMX KOMIIETEHIIMI. bHAJIET BKIIFOYAET YEThIPE TEOPETHUECKUX BOIIPOCA U3 PA3HBIX pa3/IeIoB
wiH (1o BBIOOPY CTYJI€HTA) /IBa TEOPETUUECKHUX BOMPOCa U JIBE 3ajauu.

Kpome toro, cpopMupoBaHHOCTH KOMIIETEHIIMI MPOBEPSETCS MPU MPOBEIEHUU MEPONPUATUI TEKYIIEro
KOHTpOJISl, YKa3aHHBIX B Tabnuue paszjaena 1.



B 7 cemectpe 00si3aTenbHBIM 3TallOM TEKYyIEH aTTECTALUU SIBJISETCS PAacUETHO-TpaduuecKoe 3a/laHue
(PI'3). TpeboBanus k BeimosHeHU0 PI'3, coctaB u mpaBuia oneHku chopmyaupoBaHnsl B macnopte PI'3.

OO1ue mpaBuia BHICTABIEHHS OLIEHKH O JTUCLUILUIMHE ONPENENSIIOTCS 0aUIbHO-PEUTUHTOBOM CUCTEMOH,
MIPUBEACHHON B paboueil mporpamme yueOHOM nucuuruivsbl. bamnsl 3a PI'3 u maGopatopHbie paboThl
cyMMupytoTcst 0e3 ko duinenToB (00muit MakcuMaibHbIN O6ait - 80).

Ha ocHoBaHuu mpuBeNEHHBIX Aajiee KPUTEPUEB MOKHO CJAeiaTh OOIIMN BBIBOJ O COPMUPOBAHHOCTH
komnereniuii OIIK.2, OIIK.3, [1K.9.B/HH, 3a koTophle OTBEUaeT AUCLUILUIMHA, HA PA3HBIX YPOBHSX.

OO0mas xapakTepucTHKA YPOBHeil 0CBOeHUS] KOMIIeTeHIMIi.

Huske moporosoro. YpoBeHb BBIIOJIHEHHS PaOOT HE OTBEYAET OOJBLIMHCTBY OCHOBHBIX TpeOOBAaHUM,
TEOPETUUECKOE COJEPKaHUE Kypca OCBOEHO YaCTHUYHO, IPOOEIIbI MOT'YT HOCUTB CYIIIECTBEHHBINH XapakrTep,
He0O0XOUMbIE ITPAKTUYECKUE HAaBBIKK paObOThI C OCBOEHHBIM MaTepHaaoM c(OpMUPOBaHbI HE I0CTATOYHO,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX INpOrpaMMoil oOyueHHs y4eOHBIX 3a/JlaHUi HE BBINOJHEHbl WU
BBITNIOJIHEHBI C CYIIECTBEHHBIMU OILIMOKaMHU.

IloporoBbiii. VYpoBeHb BBINOJHEHUS PA0OT OTBe4aeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUUECKOE COJIEPIKaHUE Kypca OCBOCHO YAaCTUYHO, HO IIPOOEIIbI HE HOCST CYIIECTBEHHOIO XapakTepa,
HeoOXOMMbIe MPAKTUUECKHE HABBIKM pabOThl C OCBOCHHBIM MAaTEpHUajoM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoil oOyueHus: yueOHBbIX 3aJaHHil BBINIOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHU BBITIOJHEHBI C OIIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJHEHHS pPabOT OTBEYAET BCEM OCHOBHBIM TpPEOOBAHUSAM, TEOPETUUYECKOE
COJIEP’KaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 IPOOesIoB, HEKOTOpBIE NPAKTUYECKUE HABBIKUM PAalOTHI C
OCBOEHHBIM MaTepuaioM CPOPMUPOBaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMOil 0OyueHHs
yueOHbIE€ 3aJ]JaHUSI BBIMOJIHEHbI, KAUECTBO BBIIIOJHEHUS HU OJHOTO M3 HMX HE OLICHEHO MHHHMAJIbHBIM
YKCIIOM 0ayIoB, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/1laHUI, BO3MOXHO, COJIEpKaT OLINOKH.

IIpoaBuHYTHINA. YPOBEHH BHIMOJHEHHUS Pa0OT OTBEYAECT BCEM TPEOOBAHMSM, TEOPETUIECKOE COACPIKaHUE
Kypca OCBOEHO IOJIHOCTbIO, 06€3 Mpo0enoB, HE0OX0AUMbIE MPAKTUYECKUE HABBIKU PabOThl ¢ OCBOCHHBIM
MaTepuagoM CcGOPMUPOBAHbI, BCE MPEAYCMOTPEHHBIE MporpaMMoil oO0ydyeHus YyueOHble 3aJaHUs
BBITIOJTHEHBI, KAYECTBO X BBITIOJTHEHUS OLEHEHO YMCIOM 0aJluIoB, OJM3KUM K MAKCHUMAaIBHOMY.



denepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa aBTomMaTH3upOBaHHBIX CUCTEM YIIPABIICHHS

IHacnopr 3auera
Mo JUuCHUIUTMHE «MeToabl aHanu3a TaHHbIX», 7 CEMECTP

1. MeTtoauka oneHKH

3auer mMpoBOAMTCS B MUCHBMEHHOW (opme, 1o Oweram. buner dopmupyercs Mo cCliemayroeMy
[IPaBUITy: YETHIPE TEOPETHUECKUX BOIIPOCA WM J[Ba TEOPETHUYECKUX BOIIPOCA U JIBE 3aJa4M (110 PELICHUI0
CTYZIEHTA) BBIOMPAIOTCS CITyYaiiHBIM 00pa30M U3 CHHCKa BOTIPOCOB (TPE/ICTABIICH HMKE) U 33/1a4 U3 PA3HBIX
paznenoB. IlpenonaBarens BrpaBe 3aJaTh YTOYHSIOIIME BOIMPOCHI IO OTBETaM W JIOTIOJIHUTENIbHBIE
BOIIPOCHI, €CJIM OTBECThI HCOAHO3HAYHBIC.

dDopma Gunera 1 3aUera
HOBOCHBUPCKUI TOCYJAPCTBEHHBINM TEXHUYECKUI YHUBEPCUTET
®akynerer ABTO

Bujaer Ne 12
K 3a4eTy M0 JUCIHUIIMHE «MeTo bl aHaIn3a JaHHBIX)

1. Bornipoc 1. MeToa riaBHbIX KOMIIOHEHT.

2. Bompoc 2. [lepeBbs kitaccupukanuu (IepeBbs peleHuit).

3. Bonpoc 3. OcHOBHBIE METObI MOMCKA ACCOLIMATUBHBIX MPaBUJl. XapaKTEPUCTUKU KayecTBa MPaBUII
accolMalltu.

4. Bompoc 4. KoppensiuoHHbII aHaIu3 KOJIMYECTBEHHBIX epeMeHHbIX. OCHOBHBIE XapaKTEPUCTUKU
CBSI3H.

YTBepxkaaro: 3aB. kadenpoit TOJKHOCTH, DO
(moanuck)

(mata)

2. Kpurepum oueHku

* OrtBer Ha OWieT A 3aYeTa CUMTAETCS Hey/AOBJeTBOPUTEJbHBIM, €CIM CTYJICHT NpU OTBETE Ha
BOIPOCHI HE JaeT ONpeJeNieHU OCHOBHBIX MOHSTHUH, HE CHocoOeH moKa3aTh MPUYUHHO-
CIIEICTBEHHBIE CBS3M SIBJICHUH, MpPU PEHICHUM 3aJauyd JOMYCKaeT NPUHUUIHUAIbHBIE OIINOKH,
OllIeHKa cocTaBisieT MeHee 11 6amios.

* OrtBer Ha OwseT Ui 3a4yeTa 3aCUUTHIBAETCS HAa MOPOrOBOM YPOBHE, €CIIM CTYJEHT IpU OTBETE Ha
BOIIPOCHI JIa€T OIPE/ICIICHUE OCHOBHBIX MOHSTUHN, MOXKET M0Ka3aTh IPUUYUHHO-CIIE/ICTBEHHBIE CBA3U
SBJIICHUH, TP pEUIeHUM 3aJauyd JOMYCKAaeT HEeNpUHLUMIHAJIbHBIE OIIMOKHU, HalpuMmep,
BBIYMCIIUTENIbHbIE, IPU ONUCAHUU aJIrOpUTMa METOJa HPHUBOJUT OCHOBHBIE LIard, HO HE B
COCTOSIHMH TIOJIpOOHO OTHCATh MPOIEAYPYy MPUMEHEHHS METO1a, OIIeHKa cocTaBisieT 11 Gaios.

* OrtBer Ha OuyieT 11 3a4eTa OUJIeT 3aCUUTHIBAeTCA HAa 0a30BOM YPOBHE, €CJIHM CTYJEHT IPU OTBETE Ha



BOIPOCHI ()OPMYJIMPYET OCHOBHBIC TIOHSTHS, 3aKOHBI, JACT XapaKTEPUCTUKY MPOIECCOB, SBJICHUM,
IMpOBOAWT QaHAJINW3 IIPHUYMH, YCJ'IOBl/If/'I, MOXKET TMPCACTAaBUTL KAUCCTBCHHLIC XapaKTCPUCTHKU
MIPOIIECCOB, HE JOITYCKaeT OIIHOO0K npu pelIeHnn 3aJ1a9H,
olleHKa cocTtaBisieT 12-18 6amos.

» OrtBer Ha OwieT /I 3a4eTa OWJICT 3aCUMTHIBACTCS HA MPOABHHYTOM YpPOBHE, €CIIH CTYACHT IPH
OTBCTC HAa BOITPOCHI ITPOBOJUT CpaBHI/ITeHI)HBIﬁ AHAJIM3 IIOAXO0O0B, MPOBOJUT KOMILJIEKCHEIN aHaJIn3,
BBISBJIIACT HpO6J'ICMI)I, npeajaract MEXaHnu3Mbl PCIICHUA, crocooeH MMpEACTAaBUTH KOJIMYCCTBCHHBIC
XapaKTCPUCTUKU ONPCACICHHBIX IIPOLECCOB, IMPUBOANT KOHKPETHBIC NPHUMEPBI M3 IPAKTHUKH, HEC
JIOTTyCKaeT OIIMOOK M CIocoOeH 000CHOBATH BHIOOP METO/A PEIICHUS 3aa4M,0I[eHKa COCTaBJISET
19-20 GamnoB.

3. IIIkajga oueHKH

3aveT cuyMTaeTCs CIAHHBIM, €CIIH CyMMa OaIoB IO BCEM 3aJaHUsIM Omiera ocTaBisieT He meHee 11
O6amoB (u3 20 BO3MOXHBIX). B oOmiell orneHke Mo AUCHUIUIMHE Oalibl 3a 3a4eT yYYUTHIBAIOTCS B
COOTBETCTBUH C MPaBHJIAMU OaJUIbHO-PEUTHHTOBON CHCTEMBI, TIPUBEACHHBIMU B pabodell mporpaMme
mucuuIunHEL. CTYIeHT JOITyCKaeTcsl K 3a4eTy, eclii CyMMa HaOpaHHBIX OaiIoB B TEYCHHE CEMECTpa
He MeHee 41 (makcumym — 80 ). bamnel 3a 3ader u Oamibl, HaOpaHHBIE B TEUEHUE CEMECTPA,
CyMMHUpPYIOTCsI 0€3 KO3 (ULIHEHTOB.

Bomnpocsl Kk 3aueTy mo qjucuMiinHe «MeToipl aHalIn3a JaHHBIX»

Ocnosubie nousTust AJl, Tunel 3anay AJl, mpumepsr 3agad. Maremaruueckuii anmapat A/l

OcHOBHBIE ATalbl KOMIBIOTEPHOIN TEXHOJOTUN aHAJIU3a JaHHBIX, 0COOEHHOCTH.

I'padmueckuii pa3BegoYHbIN aHAIN3 JaHHBIX. MeTo1bl BU3yaldu3aluu JaHHBIX Ha IPUMEpe

MPUKIIATHOTO TlakeTa Statistica. [JocTOMHCTBA M HEIOCTATKA BU3YAJIbHBIX METOJ/IOB aHAJIM3a

JAHHBIX.

[lepBuuHbIi pa3Be0YHbIN aHATN3 JaHHBIX. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH JIAHHBIX.

5. IlepBuuHBIi pa3BeOYHBIN aHAIN3 AaHHBIX. VccienoBanue 3akoHa pacupeneaeHus JaHHbIX.
Kpurepuu cornacus.

6. KoppensaunoHHbIN aHAJIN3 KOJUYECTBEHHBIX MTepeMEHHbIX. OCHOBHbBIE XapaKTEPUCTUKH CBSI3U.
[Ipumepsr 3agau A/l

7. PanHrosslif KOppensiuuOHHbIN aHanu3. OCHOBHbIE XapaKTepucTHKU cBsA3H. [Ipumepst 3agau A/l

8. Amnanus Tabmui] conpspkeHHOCTH. OCHOBHBIE XapaKTEPUCTUKH CBSI3U, CTATUCTUYECKHE
kputepun. [Ipumeps 3amau A/L.

. Perpeccuonnsiii ananu3. Koagduurent nerepmunann. MuHoromepHas perpeccus.

10. OcHOBHBIE METO/IbI ITOUCKA ACCOLMATUBHBIX MPABUI. XapaKTEPUCTUKH KauecTBa MPaBHII
acCOLMAINH.

11. ucnepcuonnsiit ananu3. OnHopaKkTOPHBIN TUCIEPCUOHHBINA aHaNu3. [IByx(dakTopHbIi
JUCIIEPCUOHHBIN aHAJIN3.

12. Knactepnsbiit ananus. [loctanoBka 3agaun. [Tpumepsl 3agau AJl. MeTo1010ru4ecKre 3Tamsbl
IIPOBEJIEHUS KJIacTepHOro aHainu3a. Vcnoiabp3yeMble Mepbl pacCTOSIHUS MEXAY O0bEKTaMU U
BbIOOP Mephl. JIoCTOMHCTBA U HEJIOCTATKU PA3JIMYHBIX MEpP PACCTOSHUIA.

13. Knacrepnsriii ananm3. Knaccudukaius MeTo0B KIIACTEPHOTO aHAIM3a JIAHHBIX.
Hepapxuueckre ariioMmepaTuBHbIE METOAbI (METO OAMHOYHOM CBSI3HU, METO/]1 IIOJTHOM CBSI3H,
meron Bapna), meron K-cpennux. JlIoctonHcTBa M HEIOCTATKH METO/I0B KJIACTEPU3ALIUU.

14. Knacrepnsiii ananu3. O1ieHKa aJIeKBaTHOCTH MOJTYYEHHBIX pelleHui: Ko(deHeTnuecKast
KOPPEJISILUSA; TECTHl 3HAYMMOCTH IPU3HAKOB Ha OCHOBE JUCIIEPCHOHHOTO aHAJIN3a; METO
MOBTOPHBIX BBIOOPOK; mpoueaypa Monte-Kapo.

15. IuckpumuHaHTHBIN aHanu3. [locTaHOBKA 3a1aun HHTEPIPETAIINU U KJIacCU(UKAIUH.

[Ipumeps! 3a1a4.
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. JJMCKpUMHMHAHTHBIN aHanu3. 3agava kiaccuduxanuu. [lonsatue kinaccudukaioHHON
¢yukun. [Iporuo3 npuHaUIeKHOCTH 00BEKTA K KJIACCY HA OCHOBE KJIaCCU(PUKATMOHHON
¢byukuun. [Ipumepst 3agau AJl. OueHka afeKkBaTHOCTH (PYHKIUU KJIacCU(PUKALUU
BBIOOPOYHBIM JJAHHBIM.

HepeBns kiaccudukanuu (nepeBbs pemeHuit). [Ilpumepsr 3agau AJl. OcHOBHBIE TOHATHS,
CBSI3aHHBIE C JIEPEBBSIMU KilacCU(PUKAIINY, TOKA3ATEIN CI0KHOCTH U TOUHOCTH JIEPEBHEB
peuieHui. MeTo1010rn4ecKkue Tansl NOCTPOCHUS IEPEBA PELLICHMIA.

JlepeBbst kiaccupukanuu (IepeBbst penienuii). Beidbop kputepus TouHOCTH Iporuo3a. Meton
CART noctpoenus nepeBa pelieHui.

JepeBns kiaccudukanuu (epeBbs pemieHuit). OnpeesieHne MOMEHTa MPEeKPaICHUS
BETBJICHUS, MpaBuia octaHoa. [Iponeaypsl IpoBepKU MPOrHO3HOM CIIOCOOHOCTH
MIOCTPOEHHOTO JIepEBa PELICHUM.

JlepeBns kiaccudukanuu (1epeBbs penieHuit). Beidop pasmepa nepesa, Kpocc-mpoBEPOUHOE
OTCEUYEHHUE M0 MUHUMAJIbHO 1IE€HE CIO0KHOCTH.

Maremaruueckasi NOCTaHOBKA 3aJa4i CHIDKEHUS Pa3MEPHOCTH U BBIOOP HauboJiee
nH(pOpMaTUBHBIX MTOKa3areneil. OCHOBHBIE METO/IBI.

MeTo/1 r1aBHBIX KOMIOHEHT KaK METOJ CHIKEHHS pa3MEPHOCTH IPU3HAKOBOTO MPOCTPAHCTBA.
MeTo1bl paKTOPHOTO aHAIKM3a MPU PELICHUH 33a4l CHIDKEHUS Pa3MEPHOCTH MPU3HAKOBOTO
MIPOCTPAHCTBA M BBIOOP Hanbosiee HHPOPMATHBHBIX ITOKA3aTENICH. Y CIIOBUS IPUMEHEHUS
METO/IOB.

AHanu3 ¥ nporHo3upoBaHre BpeMeHHbIX psiioB. [Ipumepsl 3anau AJl. Onpenenenue
BpeMeHHoro psaa. Knaccudukanus Gakropos, BIUSIOMMX HAa GOPMUPOBAHNE 3HAYCHUH
BPEMEHHOT0 psijia, CTPYKTypHasi MOJEb BPEMEHHOTO Psijia.

AHanu3 ¥ NporHo3MpPOBaHNE BPEMEHHBIX PSI0B. DTalbl PeIIeHUs 3aja4ul IPOrHO3UPOBAHUS
BPEMEHHOT0 psifia Ha IpUMepe.

AHanu3 ¥ NporHo3MpOBaHNE BPEMEHHBIX PsA0B. MeTo bl onpeiesieHns Buja GyHKIUU
TpeHja.

AHanu3 ¥ NPOrHO3UPOBAHKUE BPEMEHHBIX PsIOB. ['apMOHHYECKH aHAIN3 JJIs OIIPENEIICHUS
BHUJa CE30HHOM COCTaBJISAIONIEH BPEMEHHOTO Ps/JIa.

AHanu3 ¥ NporHo3MpOBaHNE BPEMEHHBIX PSAA0B. AHAIN3 CllyyailHbIX ocTaTKOB. Onpeenenre
a/IeKBaTHOCTHU ITOCTPOEHHON MOJieNn (BepUPUKAIUA MOJIEIH) JaHHBIM HaOIIOACHMUSL.
I'enernueckue anroputmbl. Onpenenenue, 3agaun AJl, peraeMmble HA OCHOBE UCIIOJIB30BAHUS
FeHETUYECKUX aNropuTMOB. OCHOBHbBIE IOHATHS U TEPMUHBI, IPUHSTHIE B 001aCTH
IF€HETUYECKUX aJITOPUTMOB. XapaKTEePUCTUKNA F€HETUYECKUX aIrOPUTMOB.

['enernyeckue anropuTMbl. JTanbl paboThl TEHETUYECKOTO aJlTOPUTMa Ha IpUMeEpe
KOHKPETHOM 3a/1a4u.

I'enernueckue anroputmsl. [lokazatenu 3¢ ekTUBHOCTH pabOThl FTEHETHYECKOTO alrOpUTMa.
OcCHOBHBIE OTANYHS FEHETUUECKUX aJITOPUTMOB OT TPAJAULIMOHHBIX METOJ0B ONTUMH3AINH, UX
JOCTOMHCTBA U HeJOCTaTKU. [lepcrieKTUBbI pa3BUTHS T€HETUUYECKH aJTOPUTMOB.
DBOJIIOLMOHHOE MoJiesinpoBaHue. OCHOBHbIE ornpeaeneHus. [IpuMenenne anroputMoB
HBOJIFOIIMOHHOTO MOJIEJIMPOBAHMS ISl pEIICHUS 3a[1a4 CTPYKTYPHOM UACHTU(DUKALIMY MOJCIIH.
Heliponnsie cetu.

KoMmmbroTepHble TEXHOIOTMH PEIIEHUs Pa3HbIX TUIIOB 3a1a4 AJl B COBpEMEHHOM
CTaTUCTUYECKOM MPOTrpaMMHOM 00€CIIEYeHUH Ha PUMEPE peallbHbIX AKETOB.

Texnonmorun Data Mining, OCHOBHBIE 3Tambl, 0COOEHHOCTH.

HamnpaBnenuns pa3BuTus METOJ0B, TEXHOJIOTHI U CPEACTB pemeHus 3agad A/l



denepanpHOE rOCyAapCTBEHHOE OFODKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocyapcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa aBTomaTH3upOBaHHBIX CUCTEM YIIPABIICHHS

IHacnopr
pacyeTHO-rpapuIeCcKOro 3aJaHus

0 TucuuIuIMHE «MeTo/1bl aHallu3a JaHHbIX», 7 CEMECTP

1. MeTtoauka oneHKH

B pamkax pacderHOo-rpadmdecKkoro 3amaHus MO TUCHUIUIMHE CTYIACHTHI JOJKHBI PEIIUTH
3aMauy KiacCH(UKAIMKA C TMOMOIIBI0 HEHPOHHBIX ceTed. JlomyckaeTcsi M3MEHEHWE IOCTaHOBKH
3a7a4¥ IIPU UCIIOJIb30BAHUH CTYJEHTOM HOBBIX MAaCCMBOB JaHHBIX.

[Ipu BBIMOTHEHWH PaACUYETHO-TPAPUUECKOTO 3aJaHHUS CTYACHTHl JIOJDKHBI  MPOBECTH
[Ipe/IBAPUTENIbHBIN aHallu3 MacCUBa JaHHBIX, COPMYIUPOBATh MOCTAHOBKY 3aJjaul, BHIOPATh METO]
U Cpelly peLIeHUs 3aJauyd, OLIEHUTh W HWHTEPIPETHPOBATh IMOJYYEHHbIE pe3yabTarhl. [lpu
HCI0JIb30BAHUN HEMPOHHBIX CeTell HEOOXOAUMO TaK)Ke apryMEHTHPOBATh BHIOOP MapamMeTpoB CETU U
aJropuT™Ma oOy4eHHs.

Obs13aTenbHble CTPYKTYpHBbIE yacTu PI'3.

1. Onwucanue MaccuBa JAHHBIX.

2. llpensaputenpHblil aHaIU3 MaccuBa JTaHHBIX. [Ipu HEOOXOAMMOCTH — CHMKEHHE Pa3MEPHOCTU
IIPU3HAKOBOTO IIpocTpaHcTBa. KoppersaoHHbIN aHaIN3.

3. IlocraHoBKa 3aayn.

4. BpiOop 1 HaCTpoiika mapaMeTpoB CETH.

5. AHanu3 Nojay4eHHBIX PE3YJIbTATOB.

OIIGHI/IBaeMI)IG IO3UITHH: BCE 00s13aTeTbHEIC pasacibl.

2. Kpurepum oueHku

* PaGoTta cumrTaeTrcsi He BBINOJHEHHOMH, €CJIM BBINOJHEHH HE Bce 4dactu PI'3, oTcyTcTByeT aHanmms
MacCHBa JaHHBIX, ONHMCAHKUE IPOLIECCA MOCTAHOBKU M PEIIEHHUs 3aJ1a4M, CTYJIECHT HE MOXET I0Ka3aTh
IIpOLIECC pEeUIeHUs 3a1a4H, OLIEHKa cocTaBlisgeT MeHee 21 Gaiia.

* PaGoTa cumTaeTcsi BHINOJHEHHONW HA MOPOroBOM YpoBHE, eciu dactu PI'3 BeImonHEHB! (hOpMabHO:
aHAJIM3 MacCHBa JIAHHBIX MPUCYTCTBYET, HO 0€3 MOSCHEHHM, TIOJyYEeHHBIE PE3YJIBTAThl TOCTATOYHBI IS
MMOHUMAaHMs, HO HE OOBICHEHBI, CTYJACHT MOJXET II0Ka3aTh MPOIECC PEIICHHUs 3aJa4d, OIleHKa
coctamisier 21 Oan.

* PaGoTa cuMTaercs BBHIMOJHEHHOW Ha 0a30BOM ypoBHE, eciu OGOpPMIICHHE OT4YeTa B IEIOM
COOTBETCTBYET TPEOOBAHHUSAM, HO HEKOTOPBIE Pa3Aeiibl HE COJAEpkKaT TMOSICHEHUW WM MPOIYIIEHBI,
CTYJIEHT MOKET YBEPEHHO OTBETHTh Ha BOTIPOCHI O MPOIIEAYPE PEUICHUS 3aa9u, OIEHKAa COCTABIISIET 22
— 34 Gamna.

» PaGoTa cunTaercs BHIIIOJTHEHHOW HA MPOJABHMHYTOM YPOBHE, €CJIM aHAJIM3 MAcCHBAa JAHHBIX ITPOBEICH
MOJTHOCTBIO, TMPEUIOKEHHBIE BAapUAHTHl DPEIICHUS 3aJa4H, IMMOJYyYEHHBIE PEe3yJIbTaThl KOPPEKTHHI H
WHTEPIPETUPOBAHBI, CTYACHT YBEPEHHO OTBEYAET Ha BCE BOMPOCHI MO MOCTAHOBKE 3a7a4d U MPOIECCY
ee perieHus, oleHkKa cocranisier 35-40 6amios.

3. IIIkajaa oueHKH

B o0mieit onenke no aucturiuHe 6amisl 3a PI'3 yuuThIBatoTCsS B COOTBETCTBUM C TIpaBUJIaMHU OaJlIIbHO-
pPEUTHUHIOBOM CHCTEMbI, INPUBEACHHBIMU B pabouell mnporpamme AucCUMIUIMHBL. bamner 3a PI'3
CyMMHUpYIOTCSI ¢ Oammamu 3a JjabopaTopHble paOOTHI, BBHINOJHEHHbIE B TEUYEHHE ceMmecTpa, Oe3
ko3 urmentoB. Breimonaenue u 3amura PI'3 sSBIsIIOTCS OCHOBHBIM TpeOOBaHHUEM IS IOMTyCKa CTYICHTA



K 3aueTy.

4. Tunosoe PI'3

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKM POCCUNICKOIM ®EIEPALINN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIHIET'O [TPO®ECCHUOHAJIBHOI'O ObPA3OBAHUA
«HOBOCUBUPCKHWI I'OCYJIAPCTBEHHBIN TEXHUYECKUI YHUBEPCUTET»
KA®EJIPA ABTOMATU3NPOBAHHbBIX CUCTEM VYIIPABJIEHUA

OTtyeT no pacueTHO-Tpaduyeckon padoTe
o AUCUUIIIMHE «MeToabl aHaIn3a JaHHBIX»
3anava knaccudukanuu ¢ nomousio HelipoHHbIx ceteil B cpene STATISTICA,

DEDUCTOR u SPSS

Boinosnnunu crynentst 4 kypca ABTO
I'pynnsr ABT-312:

[Ipoxodnen A.C

I'puropses N.E.

[IpoBepun K.T.H., noueHT Kadenpsl ACY:
l'anemuna H. /1.

HoBocubupck, 2016



OraBjenue

L 0 (5 13 0 100 1 2 PP PPSRRRSR 4
2 TTOCTAHOBKA BAMTAUM ...c..eeueeneeneeee e e e e e e e e e e e e e e e e e e e e e ee e e e e e e e ee e e e enaennes 4
3 XL PAGOTBI ..vvvvvvveeeeeeeeeiierteeeeeeteeeesaassessssaeeesaseeaassnssssssssseeaeesessssssssssssasaseaneeennnns 4

3.1 Onucanue UCXOOHBIX JAHHBIX U UX MPEABAPUTEIIBHBIN AHAIIUS..................... 4

3.2 Onucanue NpuMEHsIEMOT0 alropuT™Ma KIacCU(pUKALMU PU TOMOLIU

15 (53700100505 123 0 Qo1 L <) 2 (N PP SPPPPPP 5
3.3 PetieHHE 3a1aUM B CPEIIE SIALISTICA «oeeeeeeeeeeeeeeeeee e e e e e e eeeeeee e 6
3.3.1 HaCTPOMKA Y OOYUCHHE COTH ......uvvvrrrreeeeeesseerrrreeereeeeeessansnnessnneseesessnnnnnnns 6
3.3.2 AHAIN3 MOTYYEHHBIX PE3YIIBTATOB .....uvvvvrvvrrrrrrrrrrrrerreeeennssnsnssssssssesseneees 11

3.4 PemieHue 327129t B CPEIIE DEAUCIOF .........oeveeeeeeeeeiiiiiiieeiieeeeeeeeciiiieeeaeeeeeans 13
3.5 Pemienue 3a1a4m B CPEIIE SPSS ... 18

4 CPABHUTEIIBHBIN QHAIIHB ....cceverrereieeeeereeeeeeeeeeerreeeeeeeeeeeeeeeteeeeeeesesesesseereeeereereeeeeens 18



1 Hean padoThI

[lo3HakOMUTBCA € TEOpPHEW M IPAKTHKOW INPHMEHEHMS aHAJIW3a C MCIOJb30BaHUEM

HEWPOHHOM CETH.

2 ITocTaHOBKA 3a1a4n

st BBIOpAaHHOTO MacCHBa JAaHHBIX PEIIATh 3aJady KiIacCH(UKAIMKU C TOMOIIBIO
HEUPOHHOU ceTH B makete Statistica n B makete Deductor. ViccienoBarb BIMSHUE TTapaMeTPOB

CCTHU HAa KQYCCTBO PCIICHHA B KaXXKJIOM U3 ITAKCTOB. CpaBHI/ITL IMOJIYYCHHBIC PC3YJIbTAThbI.

3 Xoa padboThI

3.1 Onucanue UCXOAHBIX JAHHBIX U UX NIPEeABAPUTEIbHbINA AHAJIU3

B kadecTBe JaHHBIX UTSI KOPPEISIIMOHHOTO, PETPECCHOHHOTO U IUCIIEPCHOHHOTO aHAIIN3a
ObLTH BBIOpaHb! JaHHbIe «Abalone» (Mopckoe yIiko).

Onucanue: HaOop gaHHBIX «Abalone» conepxut uHopmaluo 06 Uccae0BaHUN MOPCKOTO
YILIKa, IPOBOJIUMBIX OTIEIOM MOPCKUX pecypcoB Mopckoit HayuHo-nccnenoBaTenbckon
naboparopun — «Taroona» B 1995 rony.

KonnuectBo sx3emmisipos: 1000
KonuuectBo atpulytos: 8

ATTpPHOYT Onucanue

Jlnaa JlnnHa Tena yuika (Mm)

HuameTtp HuameTp Tena ynika, NeprneHIuKyIIpHO
uiiHe(MM)

BricoTa BricoTa Tena ¢ msicom B 0005104Ke (MM)

Bec ymika Becsb Bec yuika (rp)

Bec msca Bec Tosbko msica (Tp)

Bec kumeunnka | Bec BHyTpeHHOCTEH yiika (Ip)

Bec nmanneps Bec Tosibko nmaHueps nocie Cymku (rp)

Bospacrt Bospact, onpeneneHHbIN ¢ TOMOILIBIO aHAJINA3a
KOJIeIT Ha TeJe yIKa (Toja)




OnuHa Dwnamerp

0,455
0,350
0,530
0,440
0,330
0,425
0,530
0,545
0,475
0,550
0,525
0,430
0,430
0,535
0,470
0,500
0,355
0,440
0,365
0,450
0,355
0,380
0,565
0,550

0,365
0,265
0,420
0,365
0,255
0,300
0,415
0,425
0,370
0,440
0,380
0,350
0,380
0,405
0,355
0,400
0,280
0,340
0,295
0,320
0,280
0,275
0,440
0,415

BoicoTa Bec_ywka
0,095 0,51
0,090 0,23
0,135 0,68
0,125 0,52
0,080 0,21
0,095 0,35
0,150 0,78
0,125 0,77
0,125 0,51
0,150 0,89
0,140 0,61
0,110 0,41
0,135 0,54
0,145 0,68
0,100 0,48
0,130 0,66
0,085 0,29
0,100 0,45
0,080 0,26
0,100 0,38
0,095 0,25
0,100 0,23
0,155 0,94
0,135 0,76

Bec_maca

0,2245
0,0995
0,2565
0,2155
0,0895
0,1410
0,2370
0,2940
0,2165
0,3145
0,1940
0,1675
0,2175
0,2725
0,1675
0,2580
0,0950
0,1880
0,0970
0,1705
0,0855
0,0800
0,4275
0,3180

Bec_KuwweuHnka

0,1010
0,0485
0,1415
0,1140
0,0395
0,0775
0,1415
0,1495
0,1125
0,1510
0,1475
0,0810
0,0950
0,1710
0,0805
0,1330
0,0395
0,0870
0,0430
0,0750
0,0620
0,0450
0,2140
0,2100

Bec_naHuepa Bospact
0,150
0,070
0,210
0,155
0,035
0,120
0,330
0,260
0,165
0,320
0,210
0,135
0,190
0,205
0,185
0,240
0,115
0,130
0,100
0,115
0,075
0,085
0,270
0,200

Pucynox 1 — @paecmenm mabauywvl ¢ UCXOOHLIMU OAHHBIMU

beTra cTontua

1 9.0 NnuHa

2 9.0 Quarerp

3 9.0 Beicora

4 9.0 Bec yuka

5  |9.0Bec taca

& 9.0 Bec kHWeyHMHKS

7 9.0 Bec naHuepA

8 9.0 Bospact

CratucTiia: Kon-eo sHaueHuWi = 4177

[WcTorpardra

_‘l_h_h—

™

I

e

ml _‘l_ll—p

(5]

K.01-B0 NYCTEIR FHAYEHWI

Pucynox 2 — I'ucmoepammel pacnpedenenus eenudun

20
16

19
14
10
11
10
10
12

10

11

10
12

Ha rucrorpammax BUJIHO, YTO 0GOJIBIINX BHIOPOCOB HE O0OHAPYKEHO, a BBIMNAJAIOIINE U3
oOu1eil KapTUHbI 3HAUE€HUS UMEIOT CIIydalHbIM XapaKTep U UX 4acTh HE3HAUUTENbHA.

3.2 Onucanue NPUMEHsIEMOr0 AJIrOpPUTMAa KIACCU(PUKALMHA NIPH I1OM 0L



HEHPOHHBIX ceTeH
B 3aaa4e KJ'IaCCI/I(i)I/IKaHI/II/I CCTh JOJIDKHA OTHECTH KaXKIA0€ Ha6J'IIOI[€HI/I€ K OJHOMY H3

HECKOJIbKUX KiaccoB. [[isl KiaccupuKanuy UCIoIb3yeTcs HOMUHAJIbHAS BBIXO/IHAS TIepEeMEHHast
— pa3nuyHble €€ 3HAaUECHUs COOTBETCTBYIOT Pa3jIMYHbIM KilaccaM. Perienue Takod 3a1auu — oJHa
13 HamboJiee BaXHBIX 00JIaCTe MPUMEHEHUS HEWPOHHBIX ceTed. B Takux 3amadax BXOIHBIC
JAHHbIE MPEJICTaBISIIOT COOOM pe3ylbTaThl M3MEPEHUH HEKOTOPBIX XapaKTEPUCTUK OObEKTa.
Ilenp coctouTr B TOM, 4YTOOBI OINpPEAEIUTb, K KAKOMYy M3 HECKOJIbKMX 3aJJaHHBIX KJIacCOB
MPUHAIJIEKUT ITOT OOBEKT.
Knaccugukanuio MOXKHO OCYIIECTBIISATH C IOMOILBIO CETEH CIEAYIOUIUX TUIIOB!

o MHOT'OCJIOHHOI O NEPCEITpOHA,

e  panauaibHOM Oa3zucHOM QyHKINY;

e ceru KoxoHeHa;

®  BEpOSTHOCTHON HEMPOHHOH CeTU W JIMHEHHOU ceTH.

UYto0Obl HEWpPOHHAS CETh MOIUIa Kiaccu(UUUpPOBaTh OOBEKTHI, €€ HY)KHO 00yunuTh. CeTb
oOyuaeTcsi, YTOOBI /111 HEKOTOPOTO MHOKECTBA BXOJIOB JIaBaTh ’KEJIAEMOE MHOKECTBO BBIXOJOB.
Kaxxnoe takoe BxoJiHOE (MJIM BBIXOJHOE) MHOXKECTBO paccMaTpuBaercs Kak BekTop. OOyueHue
OCYILIECTBJISIETCS] MOCIIEI0BATEIbHBIM TPEIbSIBICHUEM BXOJHBIX BEKTOPOB C OJHOBPEMEHHOMN
MOJICTPOMKON BECOB B COOTBETCTBUHM C OMIPEAEeNEHHON mpoleaypoil. B mporecce oOyuenus Beca
CeTH CTAHOBSATCS TAaKWUMH, YTOOBl KaXJbli BXOJHOM BEKTOp BblIpaOaThIBaJl MPaBUIbHBIN
BBIXOJHOM BEKTOP.

Paznuyator anroputmsl oOyueHust ¢ yuurtenem U 6e3 yuutend. OOydeHHE C yuyuTesneMm
MpPeANoiaraeT, 4YTo s KaXJOro BXOJHOTO BEKTOpa CYIIECTBYET II€JIEBOM BEKTOD,
MpeCTaBIAONMNI co0oli TpeOyeMblil BbIXoJ. BmecTe oHM Ha3bpIBaloTCs OOyyaromie mapoi.
OObIYHO ceTh 00y4yaeTcs Ha HEKOTOPOM 4urcie Takux oOyyatomux nap. [IpeabsBisercs BXoIHOM
BEKTOp, BBIYMCIISETCS BBIXOJ CETU U CPAaBHUBAETCS C COOTBETCTBYIOLIMM IIEJIEBBIM BEKTOPOM,
pa3HOCTh (OMMOKA) C MOMOIIBID OOpaTHOM CBSI3M MOMAETCA B CETh, M BECa M3MEHSIOTCS B
COOTBETCTBUU C aJTOPUTMOM, CTPEMSIILIUMCS MUHUMU3UPOBATh OMIKNOKY. Bekropsl 0Oyuaromiero
MHO>KECTBA IPEIbSIBIISIIOTCS MOCIE0BATENbHO, BEIUNCIISIIOTCS OMIMOKHU U Beca MOJCTPauBarOTCs
JUIS KXJIOTO BEKTOPA JI0 T€X MOp, IOKa OoIndKa 1o BceMy 0Oy4aroleMy MacCUBY He JOCTUTHET

MPpUEMIICEMO HHU3KOT'O YPOBHA.



3.3 Pemienne 3a1a4um B cpene Statistica

3.3.1 Hacrpoiika u o0yueHue ceTu

3amycTUM aBTOMAaTH3WPOBAaHHbIE HEHpoHHbIE ceTu. [l aToro BhIOEpeM 3amauy

KJIaCCHU(UKAIIUU U YCTAHOBUM aBTOMaTHYeCKHi pexxum (ANS) mogbopa cereit (puc.3).

Mew analyzis/Deployment I

D eployrment

(1 Deplay models fram previous analyses

'li’f Load network, files

Mew analyziz

(@ Mew analysiz Cancel

Regression |& Options -

File name Met. D Met. name Hidden act.

tiory
ﬁ Time zefies [rearession] E,‘* Open Data
M Time zenies [classification)
:5! Cluster analyziz

Cuatput act,

Select an analysis type from the
list above to start a new analyzis,

PrL file lizt

To deploy models from previous
analyzes, use the deployment
option.

Pucynox 3 — Bvibop 3a0auu kraccuguxayuu

Janee HeoOxomumo BBIOpaTh TepeMeHHbIe it aHanu3a (Variables). KareropuanbHas

uenenas nepeMeHHas — 3to Vozrast (Bospacm). HenpepbiBHbIE BXOJHbBIE XapaKTEPUCTUKH — ITO

napametpsi ¢ 1 mo 7.

2 - Diametr

3 - Visota

4 - Ves_yshka

5 - Ves_miasa

6 - Ves_kishechnika

7 -Ves Eancer.:l

1-Dlina

2 - Diametr

3 - Visota

4 -Ves_yshka

5 - Ves_miasa

- Ves_kishechrika
7 -\es_pancera
8 -Vozrast Use the "Show
appropriate
variables onby”
option to
pre-=creen

warisble lists and

(omsa ) ([C2oon ) ([Gormed ] [C2oon ) ([Somed) [C2oon )

show categorical
and contineows

Categorical target Continuous inputs
& 1-7

[] Show appropriate varables only

wariables. Press
F1 for more
information.

Categorical inputs

Pucynox 4 — Bvibop napamempog onsa ananusa.



Tenepb HE0OX0IMMO pa3OUTh JaHHBIE HA TPU MO/I-BBIOOPKHU.

1. OoOyuaromas — 00y4eHHE CETH, MOI00P BECOBBIX KO3 PUIIHEHTOB.

2. TecroBas — eciii TECTOBAs OMIMOKA IepecTana yObIBaTh WK JaKe CTalla pacTd, 9TO YKa3bIBAET Ha TO, YTO
CeTh HayaJia CIMIIKOM OJIM3KO aIllPOKCUMUPOBATD JIaHHbIE U 00YUEHHE CIIEYEeT OCTAHOBUTS.

3. KoHrponbHas — UTOroBast MOJENb TECTUPYETCSA Ha JAHHBIX U3 3TOTO KOHTPOJIBHOTO MHOYKECTBA, YTOOBI
yOEIUThCSA, YTO PE3YNIbTAThl, JIOCTUTHYThIE Ha OOYydYarolleM W TECTOBOM MHOKECTBAX PEAIbHBI, a He

SIBIIIOTCSL apTehakTaMy Iporecca 00yueHHsI.

Paznenenne nanupix ocraBum cranaaptHeiM: 70% 15% 15% (puc. 3).

oy —
% SANN - Data selectio

1 Quick | Sampling [CHM and AMS] i Subsampling

=

Random sampling [ Cancel ]

Sampling method

@ Random sample sizes: [E‘

Train (%) 70
o Set the test anddor
Test (%): L wvalidation gample fields
Ly ; to O to exclude these
Mot o) L gamples from the
analysis.

Cptions - ]

Seed for sampling: 1000

Subset variable

(") Sampling varable:

MDD handling [inputsz]
Training sample | None @ Cazewize

Testing sample ") Mean substitution

o SELECT :
Validation sample | nons rpsts  Case selection ]

[& Caze weights ]

Pucynox 5 — Pazoenenue oannblx Ha mpu no08blOOPKU.

Janee HeoOXoaAMMO 3amaTh TUIN HEWUPOHHOW CETH, MUHHMAIbHOEC M MaKCHUMaJIbHOE
KOJIMYECTBO CKPBITBIX HEHPOHOB. Tak ke HYyKHO 3aJaTh YHCIO TIE€HEPUPYEMBIX CETEH H

KOJIMYECTBO JIYUIIIUX CETEH, KOTOPhIE HY)KHO OTOOpATh M3 YKCIIa reHepupyeMbIX (puc.6 u puc.7).



Active neural nebworks

Met I MNet name Training perf.  Testperf.  Walidation parf.  Algarithm Erar funct.  F

< |

L]

[uick, |MLF' activation functions | ‘Weight dec:a_l,ll Initialization

— x
Metwork types Train/Fetain networks Liain
MLP: -

Min. hidden units:

Networks to train: 20 = L

Metworks to retain: 5 ; _ [ Save networks > ]
Max. hidden units:

KRN

B Data statistics ]
Emor function [ =
[C1BBF: 2 3

|[Emm
Min. hidden urits: [¥] Sum of squares i Sgn'!rqa_r_l,l

Cross ertropy [

P aw. Hiddern units;

I [

Cancel ]

[E Options = ]

Active neural nebworks

Met. ID Met. name Training perf.  Test perf.  “aldation perf.  Algorithm Error funct.

< |

I

Huick  MLP activation functions iWeight deca_-,ll Initialization

Activation functions: =l
Hidden neurons Cutput neurons =
| Iderti ; i
i Idertity [ Save networks~ ]
Logistic Logistic
Tanh Tanh [ﬁ Data stahiztics ]
Exponential Exponential i
[ 5ine [ Sine

Eﬁ" Sumrmarny

[ Canel ]

[E Options = ]

Pucynok 5 — Bvibop pyuxyuii akmusayuu 0Jish BHEUIHUX U CKPLIMbBIX CI0E8



Temnepp, Korjga Bce napameTpsl CETH YCTaHOBJIEHbBI, MOKHO IPUCTYNATh K T€HEPALMHU U

MOCJIEAYIONIEMY OIICHUBAHUIO CeTH. (pHC.6)

-
Meural network training in progress...

Building network 1 (MLP 7-14-25, logistic, softmax)
Cycle=58:

Training error=78, Test error=87,3333

Cancel training & Finish training cument

Finish training & mowve

discard existing networlc and start next to the results dialog
E Cancel { | Nestt Firish
Pucynok 6 — [locmpoenue netiponnuvix cemeu

Index| Met. name | Training perf. | Test perf. ‘ Walidation | Training ‘ Error function Hidden Output
perf. algorithm activation | activation
1! MLP 7-4-25 19,26000 27,00000 27,00000 BFGS 24 Entropy Identity|  Softmax
2/ MLP 7-10-25 17,62500 24,00000 27,00000 BFGS 14 Entropy Tanh| Softmax
3 MLP 74-25 18,50000 2400000 26,00000 BFGS 18 Entropy Tanh| Softmax
4 MLP 7-5-25 16.87500 23.00000 27.00000 BFGS 20 Entropy Exponential  Softmax
5 MLP 7-4-25 21,25000 2500000 2800000 BFGS 167 S0S Logistic Tanh

Pucynox 7 — Pezynemamol cenepayuu u o0yuenus cemeu

BI/I)IHO, 4YTO BCC IMPCACTABJICHHBIC CCTH MMCIOT INIOXUC II0Ka3aTCJIM KadeCTBa 110 BCEM

TpeM MoArpynnaMm AaHHbIX. Jlyumias ceTs (5) uMeeT nokasarenu 3p¢GEeKTUBHOCTH PaBHBINA BCETO

21,25%.

CrenepupyeM Habop ceTed emie pas, HO B 3TOM CJllydae OTpPaHUYMM IapameTpbl TEMH,

KOTOpbIE MPUCYTCTBYIOT Y JIydllIel CeTH:
e Error function = SOS;
e Hidden activation = Logistic,

e Qutput activation = Tanh.

Index | Met. name | Training perf. | Test perf. | Validation | Training | Error function | Hidden Output

perf. algorithm activation | activation

1! MLP 7-4-25 2185714 2066667 2333333 BFGS 42 Entropy|  Logistic  Softmay

2 MLP 7-12-25 20567143 2133333 2533333 BFGS 51 505  Logistic Tant

3 MLP 7-4-25 22 42857 2200000 26,00000 BFGS 81 505 Logistic Tant

4 MLP 7-13-25 2371429 2200000 2400000 BFGS 79 505  Logistic Tant

5 MLP 7-4-25 18,71429 20 66667 2333333 BFGS 32 Entropy|  Logistic  Softmas

Pucynox 8 — Peaynemamul nosmopHotl eeHepayuu
JUia nanpHeWIIero aHaiau3a W3 CEepUr NPOJENAaHHBIX TIeHepauuid 3apUKCUPOBAHBI

10



XapaKTEepUCTHUKU Jiyulieil cetu (4):

1. Training perf. — npou3BoAUTENHLHOCTH 00yueHus = 23,71%;

N o, s wDN

Error function — pynxuns ommbku SOS;

Training algorithm — o0yJaromuii anroput™m BFGS;

Test. perf — TecToBasi MPOU3BOAUTEILHOCTE = 22,00%);

Hidden activation — GyHKIMS CKPBITBIX HEHPOHOB Logistic;

Output activation — pyHKIIUS BEIXOTHBIX HEHPOHOB Tanh.

3.3.2 AHa/1U3 NOJIyYeHHBIX pe3yJibTaTOB

Validation perf. — KOHTpOJIBHAS MPOU3BOAUTEILHOCTE = 24,00%;

PaccmoTpuMm 6osee noapoOHO BBIJIEICHHYIO PAHEE CETh.

B  nmannoit

MaTpHulie

(puc.9) yxazaHo

YHCIO

IIpaBUJIBHO nu HCIIPpaBUJIBHO

KJIaCCU(UIIMPOBAHHBIX HAONIO/EHUN M0 KaxkaoMmy kiaccy. [lo Tabmuue BHIHO, 4TO B 000MX

clIydadax Cucrema omubaeTcs JA0CTAaTOYHO YaCTO IMMPU OTHCCCHHUU 00BEKTa K KJIaccaM.

Cerp MPL 7-13-25 copepxut 13 CKpbITBIX HEHpoHOB. Jlake 3TOro KOJMYECTBAa HE

XBaTaeT, 4TOObl 00ECIEeUnTh BBICOKYIO CTENEHb 00y4aeMOCTH M IMpPEeNOTBPATUTh BO3MOKHOCTh

nepeooy4yeHus.

Vozrast (Classification summary) (abalone{1000))

Samples: Train

Vozrast-1 | Vozrast-10 | Vozrast-11 | Vozrast-12 | Vozrast-13 | Vozrast-14 |

4.MLP 7-13-25

Total
| |

Correct
Incorrect
Correct (%)
Incorrect (%)

1,0000
0.0000
1,0000
0.0000
100,0000

75,00000
17,00000
58,00000
22 66667
77.33333

72,00000  &7,00000
2500000  20,00000
47.00000  37,00000
34,72222  35,08772
6527778 64,91228

Pucynox 9 — Mampuya owubok nonyuennou cemu

51.,00000
13.00000
35,00000
2549020
74.50980

38.00000
1.00000
37,00000
2,63158
97.36842

Hcxons w3 Marpuibl 4yBCTBUTENBHOCTH (puc.10), MOXKHO 3aMeTHTh, UTO Haumbosee

3HAYaIIUM NapaMeTpoM siBisieTcs: Bec nanyeps OpHAKO HETPYAHO 3aMETUTh, YTO U OCTAJIbHbBIE

mapaMETpbl ABJIAIOTCA MPAKTHYCCKHW paBHO3HAYAIIUMH, TaK KaK WX 3HAYCHHA KOJICOIIOTCA B

OJIHOM MHTEpBAJeE.

Metworks

i L R R

Ves_pancera

Ves_miasa

Dlina

Diametr

Ves_kishechnik
a

Ves_yshka

Visota

|4.MLP 71325 1.088692]

1.071477 1.044169 1,038438

1,018091

Pucynox 10 — Mampuya uyecmeumenvrHocmu

1,008829 1,006066

11



Jlist  Toro 49toOBl TIOCMOTPETH,

KakKne€ KOHKPETHO JJICMCHTEI

ObUTH  OIIMOOYHO

KJIaCCU(UIIMPOBAHBI, BOCIIOJIb3YEMCSI MaTpULIel JOBEPUTENbHBIX ypoBHE (puc.11).

Case
name

Uozrlast
Target

Vozrast -
Cutput
2. MLP 7-9-25

21

23

24

30

32

33

35

36

37

38

39

40

41

42

43

44

46

47

43

49

50

53

54

b5

b6

b8

"
12

9
il
15
18
13

8
16

8

—
—

—

00 00| = | WD T =] WD =] s D D

— | =k

7
1
10

g
17
11
17

=

13

=k =k =k —=
D —=h (DD D | = | == [0 D = (77| = | = [ D | =k | LD

=k | =k

Pucynox 11 — @pacmenm mampuysvl 0o8epumenvHwvix yposHel

3T0 MOXHO 0OBACHUTH TEM, YTO BO3PACT MOPCKOI0O yIIKAa MOKET JOCTUTATh 25 JIeT

onpenenuTs ¢ BeposaTHOCThIO 100% TounbIi BO3pacT He Bo3MOkHO. Ho Statistica yunTeiBaet

TOJIBKO TOYHBIC PC3YJIbTAThI, IIO3TOMY TaKOMW BBICOKHH IMPOLCHT OIIIHOKH.
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3.4 Pemienne 3axauu B cpene Deductor

3anyctuM Mactep oO0paboTKM W BbIOEpeM MyHKT MeHI0 Hetipocems. B oTKphIBIIEMCS
OKHE 33J]a/IMM Ha3HA4YCHHUs mapameTpoB (puc.12). Atpudyr «Bo3pact» SBISIOTCS BBIXOIHBIM
napaMeTpoM, BCe OCTAIbHBIE BXO/HBIE. Bce BXOHBIE TapaMeTpHI SIBJISIOTCS BEIIECTBEHHBIMU H

JUCKPCTHBIMU.

Hacrpofka HasHayeHud cTonbuos
JanalTe HA3HAYEHHA MCXOAHE! CTONGLOE LaHHEX

Pigy Dovna Mma cTontiua
".1 Duarerp

."1 BricoTa

h'] Bec ywka HazHauerue l".] BrogHoe

.ﬁ Bec mAaca Bug naHHe: | Duckperten

T
TN paHHE! | BewecTEEHHEIH

hﬂ Bec kuweyHka

. — HHukaneHsIE 3HAYEHHA
Bec naHuespa
K.0n-B0 YHWEANEHEIK SHAYEHMI

0,002
0,003
0.004
0,005
0,006
0007
0,003

HacTpoiika HopranMzaumm. .

[ ¢ Hazag “ Hanee » j [ OTmena

Pucynox 12— Hacmpotika napamempog cmonoyos

Cdhopmupyem HEHPOHHYIO CETh CO CIICIYIOIUMHU TTapaMerpamu (puc. 13):

e CKpBITBIX ClOEB — 6;
e  AxTHBaIMOHHAs (QYHKIMSI — CUTMOU/A;

e AuroputMm obyuenus — Resilient Propagation (mar ciycka = 0,5; mar noxbema = 1,2).

CTpykTypa HEAPOHHOR CETH

~Hefporei B cnoas — | [ AKTHBALMOHHAA PYHELMA

TRHVENE T WN PyYHKLHK [ Curromnaa
CKPbITEl: CADEE: g j KpyruaHa 1,000 _.‘_j

Cnoii | Hedporer | Curmonga

’ < Hazan, H_ Hanee >

Pucynox 13 — Cmpyxmypa neviponnou cemu
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Mactep obpabotin - Helipocets {7 us 5 1 [-:l#|r@—|-5:h

0 6y4yeHHE HEAPOHHOR CETH

2anyck Npouecca oGYYEHMA HERPOHHON CaTH

[ Ayyamow ee MHOMECTED TecToBoe MHOKECTED

dnoxa
= 7] Makc. owmtka 2 BAE-01 = 7] Make. ountika 1 53E-01 1000
= [¥] Cpean. owmska 8.6EE-03 [ [V] Cpean. owmtka 1.04E-02 Bpera afyyeHia
FacnosHaHo [%] 97,37 Pacnoznano [%) 95.00 00:00:06
Tern oGHOENEHIMA
= R N E L 5 0 =
1,00E-01 §----=-- ' Pecrapt
P Myck
0 100 200 300 400 500 &00 2 TOO &S00 900
i < Hazan || Hanee » | | OTreHa

Pucynox 14 — Obyuenue cemu 6 cpede Deductor

OnuHa

JDuaretp

}ec NaHuLeps ]

Pucynox 15 — I'pagh netipocemu
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Jnna ‘ Huaretp ‘ Beicota ‘ Bec ywka ‘ Bec maca ‘ Bec kuweuHMka “ Bozpact ‘ Bospact_0UT Bospact_ERR
0615 048 nie 116 0.4545 02165 13 12, 1566977563028 0,00030709071 45634858
0E1 0485 017 1.02 0418 0.2405 12 13.2686211165283 0.00205280553227229
05a 0,45 015 0493 0,276 01815 14 13.7786688193102 £.2484045056397E-5
0,355 0275 0,085 022 0,092 0.08 g 9,123140471 32007 0,001 E0298535459627
051 0.4 014 081 0,459 01965 10 7.58016945493683 0,007 465851 68575369
0.5 0,405 0155 077 0,346 01535 12 11.1118972563432 0,001 00E02867 7EREES
0,508 0.41 015 0,64 0,285 0,145 11 10,8421755708159 4 26481932536525E -6
0,54 0.5 0185 0.3 0.4445 02635 16 14,2109746903685 0.00408241 270217117
056 0,45 01E 092 0432 n17e 15 10,6279710082633 0,0243809151 844215
0,585 0,46 0185 0492 03635 0,213 10 12,7349199894775 0.009540545087581073
045 0,345 012 042 01655 0,095 9 9,091 2810787384 1106467747 2345EE -5
0.5 0.4 0,165 043 0,254 0,205 13 13.2156330970275 5,93082047623383E-5
0.5 0.4 0,145 0,63 0,234 0.14E5 12 11,89271145748 146821828521 246E -5
053 0,435 017 0,82 0,2985 0,155 13 12 875622873316 1,97317214823555E -5
042 0335 0115 037 017 0,071 a 8,50408344533003 0,000324107 296570278
044 0,34 014 0.48 0,186 0,1085 9 10,1652493068412 0001 731 89534088087
0.4 0.3 011 032 0103 0,067 9 8,89544968872187 1,39423055973902E-5
0425 0,34 0 0.3e 0.1495 0,025 g 9,64877EE2920797 0,000536876421691909
0525 0415 017 043 02755 01685 13 13.4350867652469 0000247 454710832349
037 028 0,095 0.27 0122 0,052 7 7.30190940973867 0,0007116261851630028
043 0,365 0,145 0,63 01955 01625 10 11,7491 266228084 0003302351 96762401
0,335 0.25 0,03 [IRE] 00755 00415 7 7.17288317242149 3.81232031970994E -5
0,415 0,325 0,108 0,38 01595 00785 12 8,284456517725976 0,01 76087637751643
0.5 0,405 014 0,62 0241 01355 9 11,111543851924 0.00568704435862258
04285 0,395 01E 0,66 0.2475 nizg 14 12,2357 77REI5E1 0,00337226071402974
055 0,405 014 0.8 0,244 01635 10 11.9640552100391 0.00432029702561 462
045 035 01z 0,46 0174 0 g 9,407 75955851051 0002527 78950238934
0,405 03 012 0,32 01265 0.07 7 8,63613727023104 0,00341447087632537
047 0,36 0135 0.5 0.16E5 0115 10 10,5220573346313 0,000347632475309159
0,415 0,308 013 0,32 01305 00755 3 8,75304199663938 0,000723306439671715
0,445 0325 0125 0,46 01785 01125 9 8,95314286173412 2.80049923577158E B
047 0,35 0,145 052 0187 01235 11 10,7823791733531 E.040BEE35032844E -5
0,375 015 058 022 0,144 9 10.96875E54E9992 0.00434388053743924

Pucynox 16 — @pacmenm mabauyer obyuaroweco nabopa

Pe3ynbrar, mosiyueHHBIM B JaHHOM cpene, HE3HAUUTEIbHO OTJIMYAETCS OT JIaHHBIX,
MOJIyUEHHBIX B cpene Statistica, 1 3TO IPU MEHBIIEM KOJUYECTBE HEHPOHOB Ha BHYTPEHHEM
ClI0€.

Pesynprar MOXHO Ha3BaTh ychnemHbIM. TouHOCTh Kiaccuukanuu 97,37% Ha
oOyuaroiem u 96,00% Ha TECTOBOM IOIMHOKECTBE MOXKHO Ha3BaTh IPPEKTUBHBIM, HE CMOTPS
Ha MEHBIIIYIO Pa3MEPHOCTh BHYTPEHHETO CIIOSL.
[lo nanHbIM «mabauysr odoyuarowe2o Habopa» (puc. 15) BUAHO, UTO MPOTHO3ZUPYEMBIN BO3pPACT
(ctonben; «Bo3pact OUT) He Bcerna coBmaaaeT ¢ HCXOAHBIMHU JaHHBIMU. Ho mipu 3 TOM ommOka
He3HauuTenbHa (cronden «Bo3pact ERR). 310 MOXKHO OOBSACHUTH TE€M, UTO BO3PACT MOPCKOIO
yIIKa MOXET JOoCTUraTh 25 jer omnpenenutbh ¢ BeposTHOCTbIO 100% TOuHBIA BO3pacT HE
Bo3MOXHO. Omubka B 1-2 roga He sBisieTcs cyniectBeHHON. Deductor He BocnpHHHUMAaET 3Ty
pasHuIly, KaK OUIMOKa, MOATOMY TaKOW BBICOKMHM IPOLIEHT 00y4aeMoCTH CeTH (B OTJIMYMHM OT
Statictica).

Tenepp M3MEHUM KOJUYECTBO AJIEMEHTOB BHYTPEHHEro ciiosi Ha 6 (puc. 16) u cpaBHUM

IMMOJIYYCHHBIC PE3YJIbTAThI C NPCABIAYIIIUMU.
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CTpykTypa HEAPOHHOA CETH

— HelipoHk! B cnoax —
EMOIHOR:

CEPBITER CADEE: & j
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pr fh Sl ] R Sl e T

F:S

OboyyeHHe HERPOHHOMA CETH

Janyck Npouecca o8yYeHMA HEMPOHHON CaTH

— [ AyyakLL ee MHOHECTED

= V] Make. owbika 114601
= [#] Cpean. owwtka 7.72E-03
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Pucynox 18 — Obyuenue cemu 6 cpede Deductor (015 6 Heliponog enympenne2o cost)

’ < Hazan “_ Hanee » ] [ OTreHa
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NiHa JDuaretp Bricora Bec ywka Bec maca Bec kuweyHHEa Bec naHuepa Bozpact Bospact_OUT Bozpact_ERR

0,425 0335 0.095 032 01205 0.061 0125 10 9.26E89726328219 00006856037 22682505
0.33 0305 0.095 028 01255 0.0525 0.03 a 7.B8417075679334 | 0,000127225734045837
053 0415 0145 0.54 0.3345 0185 0.265 21 11.0210034564357 0,127015627831925
0.34 0.265 0.085 018 0.077 0.045 0.065 L] 7.42881523795487 | 0.00843238655236303

0,475 0365 0115 043 0.223 01235 0134 | B12728554633181 | 0,000971467436931543
0.43 0,34 012 033 01555 0.035 0141 7 10.0154503295575 0,0115381432507236
0.46 0365 0125 0.47 01835 0.0345 0158 0 9.94674366571721 361764341484 718E-6
0.47 036 013 052 0133 0.1065 0165 | 10425097 2164377 0.00253043632202753
0.36 0235 01 0.1 0.066 0.0525 0.075 | 8.3680645361433 | 0,000503364764650015

0,355 0265 003 017 0.05 0.041 0.063 a 7.864110553058293 235534950327 373E-5
033 0235 01 0.26 01055 0.054 0.03 7 7.A0173751323066 | 0.000205313351063311

0,355 0,26 0.085 018 0.081 0.0485 0.055 3 6.06212083926672  0.00034304354017263
0.44 0345 012 043 01365 0108 016 14 10,2588723493166 0,0178520868605367
0.51 0.4 013 057 0213 01365 0195 13 10,9019299469686 | 0.00561 466575515665

0,325 0,24 0.085 017 0.0735 0033 0.05 7 £,5835643836519 ) 0,000221197216283153
062 0485 018 118 04675 0,2655 0.33 13 13,3634634323766 | 0,000168502181433143
0.53 0.45 016 03 0.358 0156 0315 13 12,3091954353051 0.0473187433712428
0.33 0255 0.095 018 0.0735 0.045 0.06 7 7.49735922015268 | 0,000315518104427133
0.45 0,34 013 0.37 01605 00795 0108 9 B8.23047759525078  0,000755312167412013

0,445 033 012 0.35 012 0.034 0105 1 9.09243646440383  0.00461133077300565
0.33 0215 0.075 0n 0.045 0.0265 0.035 3 5,94287332378453 41624854334 3035E -6
0.43 0375 0145 078 0.216 013 017 | 11,9007 21 2455654 0.0107323772250347
0.46 035 012 043 0133 0105 0155 1 9.90384657604107 . 0.00153253225613501

0.475 0.36 0125 0.45 01635 0081 014 3 9.44804296351503  0.000256043110372258

0,255 018 0.065 0.08 0.034 0014 0.025 5 4,97644220330608 7078632872767 39E -7

0,335 0245 003 017 0.0535 0.04 0.06 3 7 ABE7232750571 0.00280019500777574
0.47 0,35 013 0.47 01845 0.033 0145 1 9,66903734643556 | 0.00225951529085263
0 0225 0.0s 013 0.054 0.024 0.05 7 B.72681467758704 9.51916076293823E -5
0.37 028 on 023 0.0345 0.0465 0.075 10 790381252771933 ) 0.00560453428437014

0,235 0215 0.075 013 0.05 0.0235 0.04 7 B,19878652462242 | 0,000813804333192115

0,555 0435 0165 0.57 0336 0235 0.235 7 13,2478833015335 0.0179571169877754

0E15 0515 017 0.2 0.4308 02245 042 16 14, 7073730166148 0.00213123026607249

Pucynox 19 — @pacmenm mabauywl odyuaroueco nabopa (0151 6 HellpOHO8 BHYMPEHHE20 CJl0s1)

COoL11

coLio

Pucynox 20 — I'pagh nevipocemu (0nsn 8 netiponog eénympenne2o ciosi)

[TonyuenHslit pe3ynpratr yaydumwics. TouHocTh kinaccudukanuu 97,16% Ha oOydaromem
u 100,00% TecToBOM MOJMHOXKECTBE MOYKHO Ha3BaTh 3(pPekTuBHBIM. TOUHOCTD KiIacCUpUKALUN

Y1aJI0Ch MOBBICUTb, HO JUIsl 3TOTO MOTPE0OBAIOCH 00JIbIIIE BPEMEHH.
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3.5 Pemienne 3a1aum B cpene SPSS

3anyctuM Mactep oOpaOOTKM W BBIOEpEM IMYHKT MEHIO AHanu3-> Hetiponuvie cemu->
Mmnoeocnotinwiii [lepcnmpon. B OTKpBIBIIIEMCS OKHE 3aaIMM Ha3HA4YeHUs apameTpoB (puc.21).

ATpubyT «Bo3pacT» ABIAIOTCS 3aBUCIMOI TIEPEMEHHOM, BCE OCTAIbHBIC (DAKTOPBHI.

MepemeHHEIe

TepeMEHHEIE

33BNCHMEIE MEpeMEHHEIE:

| Boapact |

DaKTOPEI
& inAa

& Bec_maca

4 Bec_nanuepn

[*Y @5’ Bec_kuweyHuka [Bec kuweyHnka]
& Bec_yuka

&9 BuicoTa [Bbicota]

& Dnawerp -

Kosapuarsl

YTofkl M3MEHUTE YPOBEHE HAMEPEHIA NEPEMEHHOM, LWEMKHUTE N0 Heil

WamennTe macwral koeapuatos:
Npasoi KHOMKOA MEIWK B CINCKE «MlepeMeHHbles.

CTaHOapTH3OBaTL =

(Lox ) garama J(_copoc |( omens | (Gnpasca)

Pucynox 21 — Hacmpotika napamempog

Paagenexune XM

MepeMeHHLIe: rPaagenne Halop AaHHLI H3 NOOMHO¥ECTES

@ PaagenuTe HaOMOAEHNA CIYYaiHLIM 00PaZ0M Ha OCHOEE OTHOCUTENEHSIX KONMWYECTE HaOMOeHNi

Pa3feneHue Ha NOAMHOMECTBA:

TOAMHOMKECTBD OTHOCHTENEHOE KOMUYECTRO %
Ofyyaowee of 70
KOHTpONEHOE 2 20
MpoBepoyHoe 1 10
Bcero 10 100

© Vcronb3oeath NepemeHHyio pasneneHns

MepemeHHan ENeHUA:
- 4 paan

(Lok ) (arasa | _copoc | | ormens ] crpsara)

Pucynox 22 — Pazoenenue 0anuvix
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@ AsTOMAaTAYECKMIT BLIGOP APXATEKTYPLI

MUHUMANEHO® KOMMYECTEO HEFPOHOR & CKPLITOM Croe:
MaKCUIMANLHOE KONUUECTED HEAPOHOR B CKPLITOM cRoe:

@ Hacrpaveaeman apxurekypa

bIX 33MCHMBE NEPeMEHHLD

(Lox ) perssa ) _comoc ) omwena ] crpassa)

Pucynox 23 — Apxemexmypa Hetipounot cemu

Paznenum mapamerpsl crneayromum oopazom: 70%- oOydenue, 20%- TecTupoBaHHeE,

10%-mpoBepka.
MuHUMaIIBHOE KOJTMYECTBO HEHPOHHOB B CKPBITOM clioe: 1;
MakcumanbHOE KOJIMYEeCTBO HEUPOHHOB B CKPBITOM ciioe: 20. (puc23)

OOyuenue: maketHoe(puc. 24)

 Tun oyyeHua
@ MakerHoe
(@ WMHTepakTHEHOR

© MuHn-nakeTHoe

FANTOPUTH ONTHMUIALMY

@ MeTog, MaCUTAGMPYEMBIX CONPAKEHHLIX [PAMNEHTOR

© WeTop, rpagueHTHOr cnycka.

MapameTpel 00yyeHnA;

Mapametp 3HauyeHue
HavaneHoe 3HayeHue nAamGas! 0,0000005
HauankHoe 3HauYeHne CUrkbl 0,00005
LleHTp MHTepBaNa 0
CMeleHne WHTepEana +0.5

[ ok J{ gorsera | copoc || omens | crpaana,

Pucynox 24 — Bvibop cnocoba obyuenus



3.5.1 Pe3yabTaTsl

] MpoueHT

Bribopka  OBwawwan 694 91,2%

KOHTpONEHAA 44 a,8%

[MpoeepodHaA 23 3,0%

BanuaHele 7a1 100,0%
MEkniJeHHER 238
Beern 1000

Pucynox 25 — Ceooxa obpabomku HabarooeHutl

BxoqHoH cnof DAKTOR kI 1 OnuHa
2 Bec_KWWEYHWES
3 Bec_naHuepa
4 Bec_mAaca
l Bec_wwka
] ErlcoTa
7 OuameTtp
KonWdecTeo HeApOHORS 1626
CERBITEE CNOK KONWYecTeD CKPBITEE CNOEE 1
KonW4ecTED HERPOHOE B CKPBITOM choe 12 13
IYHELMA SETHE ALK MMnepBonuaecki
TAHIEHC
BelogHoW cnod 33EMCHMEIR NEpEMEHHEIE 1 Bozpact
Konud4ecTen HERPOHOE 1
MeTon WaMeaHeHHA MacWwTalha anA KoNWUeCcTEEHHEIX CTaHOApTHIMPOEAHD
SABMCHMEN NEepeMEHHEIX
TWHELMA AKTHEA LMK EOMHMUHEA MaTpHLUA
IHHELMA OWARKK CymMa KBE3OPATOR

Pucynox 26 — Unghopmayus o cemu

Pesynbrar, momydenusiii B cpeae SPSS, mo uuciy ckpwIThix HeiipoHoB (13) coBman ¢
pe3ynpraToMm Statictic, Ipu 3TOM TOYHOCTH OOyueHus (91,2%) Omke K pe3yabTaTam Cpeibl
Deductor. Pesynmbrar MoOXHO Ha3BaTh yCHEIHBIM. TouyHOCTh Kiaccupukanmu 91,2% Ha

oOyuarolieM MoJIMHOKECTBE MOKHO Ha3BaTh A(PPEKTUBHBIM.

4 CpaBHHTEJbHbIN AHAJIN3

20



Statistica Deductor SPSS
Tun oOyueHus Aneopumm BFGS Aneopumm RPROP Ilakemnoe
. . Mmuococnounwliii Mmuococnounwliii Mmuococnouinwiii
Tun HelipoHHOU ceTH
nepcenmponu nepcenmpon nepcenmpon
K =
0JIMYECTBO HEUPOHOB BO 7/ 7/
BXOJHOM/BBIXOJHOM CIIOSIX 7/1
K 13
OJIMYECTBO CKPBITHIX I3 5
CJIOEB
AxTHBanoHHas QyHKIHSI Identity Cuemouoda Tunepbonuseckui
MAH2EeHC
TounocTh Ha 00yJaroIIEM 23.71%: 96.37% 91,2%
MHOYECTBE
To4YHOCTH Ha TECTOBOM 22.00%: 96.00% -

MHOXKECTBEC
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