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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 AKTUBHbIE
TeMbl nekunn 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, nx cpaBHUTENbHbI 0 1 1

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

JnpakTudeckas egnHmua: TexXHoO0rMm KOMNbLOTEPHOro aHanusa aaH

HbIX

6. O630p KOMMbKTEPHbIX CUCTEM U

o 0 1 1,2
TEXHO/IOMN aHa/In3a AaHHbIX

CemecTp: 8

AvpakTnyeckas eanHuua: Knaccudmkauus. AUCKPUMUHATHBIN aHanus. [epeBbs peLueHnii

1. 3agava Knaccugpukaumm.
LNCKPUMUHAHTHAS PYHKLUA.
MeTop, OnopHbLIX BEKTOPOB. 0 0,5 1,2, 4,5
[epeBbs pelueHnid. OueHKa
KayecTBa NOCTPOEHHOW MOLENN.
Onpaktndeckan egnHmya: OCHOBbI K/1aCTepHOro aHasmsa
4. MeTopfbl K1acTepHOro aHanunsa. Yyatca NpUMEHATbL Ha NPaKTUKe
Mepbl cxofcTsa. Viepapxumyeckue 0 05 145 MeTO/Abl KNacTepHOro aHaIn3a u
MeToAbl KnacTepusaumn. MeTof, ' T WHTEePNpPeTNPOBaTbL MONYYEHHbIE
k-cpegHuX. pesynbTarhl.
AvpakTnyeckasn egnHmua: PaKTOpHbIN aHaNn3
12. ®akKTOpHBbIA aHanu3. Metop
rNaBHbIX KOMMOHEHT. MeToapbl 0 05 15
BpaLLeHusa. MeTog noncka ' '
CryLLEHWIA.
AunpakTundeckaa eguHnuda: AHaNu3 BpeMeHHbIX pAaoB
13. M 1 BPEMEHHbIX PALOB.
3. Moge/m speme PARO 0 0,5 1,2,4,5
MeTopgonorua ARIMA
Tabnuua 3.2
CcbI/IKN Ha
AKTUBHbIE
TeMbl NabopaTOPHbIX paboT Uacbl | pesynbTathbl YyebHas aesiTeNlbHOCTb
(bopmel, Hac. 06y4yeHus

CemecTp: 8

AnpakTnyeckas efuHuua: AMcnepcroHHbI aHanms




CTyfeHT BbI6GUpaeT maccus
JaHHbIX 4N8 NpoBefeHns
AMCNEepPCHOHHOIO aHam3a.
MpoBOAWT NpeABapUTESIbHbIN
5. OHOhaKTODHbIiA aHanu3 JaHHbIX. BolgsuraeT
VCNEPCOHHbI aHANM 1 2 1,2,3,4,5 |rvnoTesy, NPOBOAUT pPacyeThl,
aHann3npyeT pesynbTarhbl.
OdhopmnseT OTUeT B
COOTBETCTBMU C TPebOBaHMAMMN.
3aluiaeT BbINONHEHHYIO
pabory.
AngakTnyeckas eguHmua: CtaTtucTndeckme 3akoHomepHocTU. KoppensiumMoHHbI aHanns.
PerpecCroHHbIN aHan3.
CTyfeHT BbIGUpaeT maccus
JaHHbIX 418 NpoBefeHns
perpeccroHHOro aHaimn3a.
MpoBOAWT NpeABapUTeIbHbIN
8. KoppensumnoHHbIli aHanms. aHanu3 gaHHbIX. Bblasuraet
PerpeccuoHHbIi aHanm3 2 2 1,2,3,4,5 |rvnoTesy, NPOBOAUT PacyeThl,
(NMMHeHbIN) aHann3npyeT pesynbTarhbl.
OdopmsisieT OTUeT B
COOTBETCTBMU C TPEOOBAHUAMMU.
3alMLLaeT BbINOIHEHHYIO
pabory.
AnpakTndeckasn eguHmua: OCHOBbI K/1acTepHOro aHamsa
CITYAEHAT BBIUVPJACT MdlLVB
JaHHbIX 418 NpoBeLeHNs
Knactepusauuu. Nposogut
npegBapuTenbHbIA aHaIn3
[aHHbIX. BblABUraeT runoresy,
NPOBOAUT pacyeThbl,
10. Knactepusauus 1 4 1,2,3,4,5 AHANVISIPYET PesynibTarbl.
OdopmsiseT OTUeT B
COOTBETCTBMU C TPeOOBAHUAMM.
3alMLLaeT BbINOIHEHHYIO
paboTy. YunTca NPUMEHSTb Ha
NPaKTUKe 3HaHUA, NONyYeHHbIe
Ha NeKLUMAX 1 B Xoae
Tabnuua 3.3
Tembl 419 CAMOCTOATENIBHOTO | AKTUBHbIE Cebinku Ha
WayYeHms [hopMbI, uac. Uacbl | pesynbTathbl YyebHasa aesaTe/lbHOCTb
06y4eHus
CemecTp: 8
AnpakTnyeckas eguHmua: NpegsapuTenbHbIn aHaIU3 JaHHbIX.
9. MpeaBapUTeNbTHBIA aHaN3
JaHHbIX. AHa/I3 BbIGPOCOB, CTyaeHT camoCToATE/IbHO
MPONYLLEHHbIX 3HAYEHWIA. 0 3 1,2 n3yyaeT ny6amkaunm n
Busyanunsaums. OnucarenbHas peKkoMeH0BaHHbIe MaTepuasbl
CTaTUCTMKA
AngakTnyeckas eguHmua: McnepcrMoHHbI aHanms
o CTyfeHT 3HaKOMUTCA C
3. ﬂ'Bqu)aKmp'ij 0 3 1,4,5 peKomMeH0BaHHbIMU
AMCNEPCUOHHBIA aHan3
marepuanamu
o CTyaeHT camocToATE/IbHO
8. O'U'HOCpaKTOpf' bl 0 6 1,2,4,5 n3yyaeT ny6amKaumm um
ANCNEPCUOHHBIA aHaIn3
peKkoMeH0BaHHbIe MaTepuasbl




AvpakTnyeckas egnHuua: CTaTUCTUYECKME 3aKOHOMePHOCTU. KoppensiumoHHbI aHanms.

PerpecCUMOoHHbI aHanus.

10. KoppensiumoHHbIii aHaus.
KoahdpmumeHT MupcoHa. PaHroBblii
KOPPENALMOHHBIN aHanu3.

CTyZeHT camocToATe/IbHO

NnHeiHas perpeccus. 0 3 1,2,3,4,5 [u3yyaet nybamkauum un
MHOXeCTBeHHas NNHeliHas peKOMeH/0BaHHble MaTepuabl
perpeccus. KoathtumumeHT
fetepMuHaumn. Mpagmk oCTaTKOB.
CTyfeHT camocToATe/IbHO
12. PerpeccroHHble Mogenu 0 10 1,2,3,4,5 |[m3yyaeT nybavkaumm un
peKoMeHZI0BaHHble MaTepuabl
AnpakTnyeckas eguHuua: AccoumaTuBHbIE NpaBuia
11. AccoumaTturHble npasuna.
UncneHHble accoumaTmBHble CTyfeHT camMOCTOATE/IbHO
npaswna. O6006LLeHHbIE 0 1 1,2,3,4,5 |[mn3yyaeT nybamkaumm u

accouuaTmBHble Npasua.
Anroputm Apriori.

PEKOMEHAOBaHHbLIE MaTepuasibl

AnpakTnyeckas eguHumua: Knaccmmkauuns. AUCKpUMUHATHBIA aHan

n3. [lepeBbs peLleHuin

CTyfeHT 3HaKOMUTCA C
PeKOMeH0BaHHbLIMU

2. Knaccugmkaums 0 8 1,5
matepuanamu, Bblonpaet
[laHHble AN BbINOAHeHns PP
AvpakTnyeckasn eguHmua: PaKTOpHbIA aHaNn3
4. MeToApl (hakTOpHOro aHanunsa.
MeTop rnaBHbIX )akTopoB. CTyaeHT 3HaKoMUTCA C
MeTogb! BpaleHns. CHXeHne 0 8 1,4,5 pekoMeH0BaHHbLIMK
pa3MepHOCTH NPU3HAKOBOr0 marepuanamu
NpOCTpaHCTBa
AupakTndeckaa eguHnuia: AHaNn3 BpeMeHHbIX PAL0B
CTyaeHT camoCToATe/IbHO
13. BpemeHHble pagbl. Mogenu
P PAR A 0 10 1,2,4,5 n3yyaeT ny6amKaumm um
BPEMEHHbIX PAJOB.
peKkoMeH0BaHHbIe MaTepuasbl
AnpakTnyeckas eguHuua: OCHOBbI HEMPOUH(OMATUKI
4. BeefieH1e B HEMPOUH OMATUKY.
VcTopus pa3BuTUSA HEMPOHHBIX
ceTeil. CxeMa UCKYCCTBEHHOMO
HelipoHa, BMAbl DYHKLUWIA
aKkTmsaumun. Buabl apxmTekTyp
HePOHHbIX ceTeid. MpuHLMN
paboTbl O4HOCNONHOIO
CTyfeHT camMoCTOATE/IbHO
nepcentpoHa. O606LLeHNE Ha
- < 0 5 1,2,4,5 n3yyaeT ny6amkauum n
Cc/ly4yalt MHOTOC/IOMHOTO
PeKOMeH/0BaHHbIE MaTepuasibl
nepcenTpoHa. ANropuTM
06paTHOro pacrnpocTpaHeHus
OWN6KN. OCHOBHbIE MPUHLMIMbI
paboTbl 1 061aCTV NPUMEHEHNS
ceTeli Xongunga. OCHOBHble
NPUHUMNLI PaboTbl 1 06NacTU
NpUMeHeHns ceTeli KoxoHeHa.
CTyfeHT camMOCTOATENbHO
5. HelipOHHble ceTu 0 4 1,2,4,5 n3yyaeT ny6amkaunm n

PEKOMEH/J0BaHHbIe MaTepuabi




4. CamocTosiTe/lbHas paboTa 06y4atoLLerocs

CcbIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TIbHON paboThbl pesynbTaTthbl
BbIMNOJIHEHWE [KOHCY/TbTaLnK
06yyeHus
CemecTp: 8
1 |KOHTp0ﬂbeIe paboTbl |2, 4,5 |10 |4

PelieHue 3agaun Knaccugmkaumm: MaHennHa H. 1. MeToabl aHanm3a AaHHbIX [9neKTpoHHbIN pecypc] :
3NIEKTPOHHbI y4eOHO-METOAMYECKMIA KOMNNEKC [A15 CTYAeHTOB 4 Kypca Kadesapbl ACY n UCP,
HanpaBneHus «/IHhopmaTKa 1 BbluncamTenbHas TexHuka»] / H. [. MaHenuHa ; HOBOCKG. roc. TeXH. yH-T. -
Hosocunbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208325. - 3arn. ¢
JKpaHa.

2 |I‘Iop,r0TOBKa K 3aHATUAM |1, 2,4,5 |O |O

. ABpieeHKo T. B. KoMMbloTepHble METOAbI aHa/In3a faHHbIX ¥ MPOrHO31poBaHNUs [3NeKTPOHHBINA pecypc] :
yuebHO-meToAMuYecKoe nocobue / T. B. ABfieeHKo ; HoBocKb. roc. TexH. yH-T. - HoBocmbupck, [2011]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000162664. - 3arn. ¢ skpaHa. MaHenmMHa H. 4.
MeToabl aHanM3a AaHHbIX [SNeKTPOHHbIN pecypc] : 3NeKTPOHHbIA y4ebHO-METOAMUYECKIMIA KOMMEKC [Ans
CTyZieHTOB 4 Kypca Kadegpbl ACY n VICP, HanpasneHus «H(opmaTrKa 1 BblUMCIUTENbHASA TEXHUKa»] /
H. A. lNaHenuHa ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2014]. - Pexxum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000208325. - 3arn. ¢ akpaHa. O6Hapy>XeHWe 1 aHann3
3aKOHOMEPHOCTEN B SMNUPUYECKMX aHHbIX : METOAMYECKOe nocobue ans 5 kypca ®IMI / Hosocu6. roc.
TexH. yH-T ; [cocT.: I". C. J160B, B. M. Hegenbko]. - HoBocubmpck, 2008. - 19, [1] c. : Tabn.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000087336

3 |ﬂ0,qFOTOBKa K atTectauum |1, 2,3,4,5 |14 |3

: FaHenuHa H. [. MeTofibl aHanu3a JaHHbIX [ONeKTPOHHbIA pecypc] : 3NeKTPOHHbIN
y4eObHO-METOANYECKMIA KOMNNEKE [ANns cTyaAeHTOB 4 Kypca Kadeapbl ACY 1 VICP, HanpaBneHus
«/H(hopmaTrKa 1 BbluMcAnTebHas TexHukas] / H. [. MaHenunHa ; HoBocuo. roc. TexH. yH-T. -
HoBsocnbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208325. - 3arn. ¢
3KpaHa.

4 CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOTO

1,2,3,4,5 63 2
matepuana

CTyfeHT M3y4yaeT TeMbl, NpuBefeHHbIe B Tabnuue 3.3 : ABaeeHKo T. B. KOMNblOTepHbIE METOAbI aHaM3a
[aHHbIX 1 NPOrHO3MPOBaHUA [ONEKTPOHHbIN pecypc] : yuebHO-MeToAMYecKoe nocobue / T. B. ABAeeHKO ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000162664. - 3arn. ¢ akpaHa. O6Hapy>XeHWe 1 aHann3
3aKOHOMEPHOCTEN B SMNUPUYECKMX AaHHBIX : METOAMYECKOe nocobue ans 5 kypca ®IIMI / Hosocu6. roc.
TexH. yH-T ; [cocT.: I". C. J1608B, B. M. Hegenbko]. - HoBocnbupcek, 2008. - 19, [1] c. : Tabn.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000087336

5. TexHonormnsa oby4veHuns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTE/IbHOM PaboThbl 06YYaOLLIMXCS, & TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIOTCS MHDOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMorm (Tabn. 5.1).

Tabnuua 5.1
JeAaTenbHoOCTb VHhopMaLnoHHO-KOMMYHUKALMOHHbIE TEXHO/OT U
VHtopmmpoBaHue e-mail; Cpejia aneKTpoHHOro 0byyeHus HI' Y
KOHCcynbTMpoBaHme e-mail; Cpefa aneKTpoHHOro obyyeHus HIF'TY
KoHTpo/b e-mail; Cpejia aneKTpoHHOro obyyeHus HI' TY

Pa3meLLieHne yUeBHbIX
MaTepuanos

Cpepa aneKTpoHHOro o6yyeHmst HI'TY; 9bC




Tabnmuya 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HavnmMeHoBaHVe akTUBHbIX PopM Konséﬁggiﬁﬂ)ﬁaﬂblx
1 |[Keiic-cTagm OlK.2; OrK.3; MNK.3;

®opmupyembie yMeHHS: 33. 3HATh METO/IbI 1 HHCTPYMEHTAJIBHBIE CPEICTBA aHAIM3A U
CTATHCTHYECKOUM 00pabOTKU JAHHBIX O (PYHKLIMOHUPOBAHUU O0BEKTOB MPOECCHOHATEHON
IOesITEILHOCTH, y 1. yMeTh 0(hOpMIISITE OTYETHI MO HAYYHO-UCCISHOBATENbCKOM paboTe B
cooteerctBuH ¢ Tpeboanusmu 'OCT; yl. ymeTs CTaBUTh B peIaTh 3aa4 CTATHCTHIECKON
00pabOTKH YKCHEPUMEHTAIBHBIX JAHHBIX; V5. YMETh IPUMEHSTh METO/bI U CIIELUATN3UPOBAHHEIE
UHCTPYMEHTAIbHBIE CPENCTBA aHAIN3a U 00pabOTKH JaHHBIX, KOMITBIOTEPHBIE TEXHOJIOTHHI
aHaIM3a AaHHBIX 7151 UCCIISIOBAHUS 00BEKTOB MPOdeCcCHOHATIBHOM A TEIbHOCTH, Y8. yMeTh
00OCHOBBIBATh BEIOOP MaTeMaTHUECKHUX METONOB (MOJIENeil ), KOMITBIOTEPHBIX TEXHOJIOTHH U
CPENCTB /Jisl pElIeHHs 3a/1a4 UCCIIeOBaHUs 00BEKTOB MPO(eCCHOHATILHON IEATEIEHOCTH

Kparkoe onucanue npuvenenus: CTyIeHT H3ydaeT MAaCCUB JAHHBIX, OMUCHIBAIOIINN HEKOTOPYIO
npeaMeTHyIo 00iacTs. @opMysUpyeT rumoTessbl O BUAE 3aBUCUMOCTEH, TTPOBOIUT PacueThl,
HMHTEPIPETUPYET MOITYUSHHBIE PEe3yJIbTaThL

Moapo6Has nHgopMaLms 06 NCNob30BaHUN TEXHOMOMMM NpuBoAMTCS B "lMaHennHa H. [. MeToabl aHanm3a gaHHbIX
[3neKTpoHHBIiA pecypc] : 3M1eKTPOHHbIN y4e6HO-METOANYECKMIA KOMMNEKC [AN5 CTYAeHTOB 4 Kypca Kadeapbl ACY u
WNCP, HanpasneHus «VH(opmaTuKa 1 BblumcnuTenbHasa TexHuka»] / H. [. FaHenuHa ; HoBocwb. roc. TexH. yH-T. -
Hosocunbupck, [2014]. - Pexxum aoctyna: http://elibrary.nstu.ru/source?bib id=vtls000208325. - 3arn. ¢ aKpaHa."

6. MpaBuna aTTecTaunm 06yyaroLLMXCA Mo y4ebHOM ancunnanHe

[nsa aTTecTaymm obyyatoLmMxcs No AUCUUNINHE UCNOSb3YeTCs 6aNbHO-PEMTUHIOBas CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM N0 TPaaMLUMOHHON LwKane 1 15-ypoBHeBou ECTS.

Kpatkas nHgopmaums o bPC npvseseHa B 1abs. 6.1.

Tabnunua 6.1
MuH. o
OueHmBaemble BUAbI AeATENIbHOCTM 06y4YaroLLmMXCs 62 MakcumarbHblii 6ann

CemecTp: 8

CamocmosmenvHoe uzyyenue meopemuyecko20 Mamepuana: 0

Jlabopamopnas: 20 40
Koumponwvnsie pabome: 20 40

3auem: 10 20

B Tabnuue 6.2 npecTaBneHO COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHUSI AUCLMUMIINHBI.

Tabnunua 6.2
Kogabl Dopmbl
KOMMNETEeH KOHTPOA
o PesynbTaTbl 00yyeHUA
Lmia Kowtp. | 4
Proc Dab. aueT
OFK.2 33. 3HaTb METO/bl Y UHCTPYMEHTA/IbHbIE CPEACTBA aHan3a U CTaTUCTUYECKO 06paboTKM + +

JaHHbIX 0 DYHKLMOHUPOBaHWM 0GBEKTOB MPO(ECCUOHANBHON AeATENBLHOCTH

y5. YMeTb NPUMEHSTb METOAbI 11 CNeLManM3npoBaHHble MHCTPYMEHTa/IbHbIE CPeaCTBa
aHan3a 1 06paboTKM JaHHbIX, KOMMbIOTEPHbIE TEXHOMOMMW aHanM3a AaHHbIX 4N + +
1cCneaoBaHUs 00bEKTOB NMPOJIECCMOHANBHO AeATeNbHOCTU




yl. YMETb Od)OpMI'IFITb OTYETLI NO Hayl-lHO-I/ICCI'Ie,EI,OBaTeJ'IbCKOI\/’I pa60Te B COOTBETCTBUN C

OmnK.3 Tpe6oBaHusimu TOCT

y1. yMeTb CTaBUTb W peLlaTh 3afaqun CTaTUCTUHECKO 06paboTKM SKCNEPUMEHTaTbHbIX

MK.3 JaHHbIX

y8. yMeTb 060CHOBbIBATbL BbIGOP MaTeMaTUYECKUX METOAO0B (MOAENEN), KOMMbIOTEPHBIX
TEXHOJOTWA 1 CPEACTB ANS PELLEHUS 3afja4 UCCNEA0BaHNS 06LEKTOB NPOKECCMOHA/IbHO + +
LesTenbHOCTY

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B NPUIoXeHUn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa
1. Iunexosckuii 1. A. MeTtonp! aHa/in3a 3HAHUK U JAHHBIX | KOHCIEKT jekumii / U, A.
IMunexoBckuii, B. M. Bonkora ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 66, [2] ¢. : un. -
Pesxum moctymna:http://elibrary nstu.ru/source?bib_id=vtls000134804

2. Uyoykosa M. A. Data Mining : yueGHoe rocobue / M. A. UyOykosa. - M., 2006. - 382 ¢. : w.

3. Asneenko T. B. KommbroTepHEBIE METOIBI AHAIHM3A BPEMEHHBIX PSIIOB U MPOTrHO3UPOBAHUS |
yueOHoe rmocodue / T. B. ABneenko ; HoBocud. roc. TexH. yH-T. - HoBocubupck, 2008. - 270, [1] c.
: Wi, Tabi.. - Pesxum mnocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000088320. -
HnnoBanmonHas obpaszosarensHas nporpamma HI'TY «Bricokue TeXHOIOTHIY.
4. Apneenko T. B. KommnbroTepHbie MeTOABI aHATN3a JAHHBIX U MPOTHO3UpoBaHUsL. Jlekuus |
[DnexTpoHHsIii pecypc] : koHcrnekT jekuuii / T. B. ABneenko ; HoBocu®. roc. TeXH. yH-T. -
Hosocubupck, [2013]. - Pexum goctyma: http://elibrary.nstu.ru/source?bib_id=vtls000180086. -
3ary. ¢ sKpaHa.
5. Boposukos B. I1. ITporuosuposanue B cucreme STATISTICA B cpene Windows. OcHOBBI
TEOPUHU U MHTEHCHUBHAS MPAKTUKA HA KOMITBIOTEPE | yueOHOE MOCoOue [1jisi BY30B I10
cneruansHocTH "Tlpuknannas matematuka” / B. I1. boposukos, I'. 1. UBuenko. - M., 2006. - 367,
[1]c.:un.

JononHnTenbHaa nuTepaTypa
1. bepukos B. b. AHanmu3 cTaTHCTUYECKUX TAHHBIX C UCMOJIb30BAHUEM AEPEBbEB PEIISHUM
yuebHoe nocobue [mis 4-5 xypcoB MJ1O (nampasnenue 0617-Cratucruka)] / B. b. Bepukos ;
Hogocu6. roc. Texs. yu-T. - HoBocubupck, 2002. - 60 c. : ui.
2. Xamadsaa A. A. STATISTICA 6. Craructhueckuii aHaIU3 JaHHBIX : [ydaeOHOe mocobue mjist
BY30B 10 crietuaibHOCTH "CTaTUCTHKA" U IPYTHM YKOHOMUYECKUM CIeUuanbHOCTIM ]| / A, A.
Xanadsu. - M., 2007. - 503, [5] ¢. : u
3. Xanmadgsia A. A. STATISTICA 6. CtatucTuveckuii aHaau3 JaHHBIX | yaeOHOe mocodue st
By30B / A. A. Xanadsu. - M., 2008, - 503, [5] ¢. : m.
4. Boposukos B. I1. STATISTICA: uckyccTBO aHa/IM3a JaHHBIX HA KOMITbIOTepe / Biamumup
Boposukos. - CII6., 2003. - 688 c. : wit. + 1 anextpon. omnr. auck (CD-ROM).
5. boposukos B. I1. STATISTICA: uckyccTBO aHanm3a NaHHBIX Ha KoMmmbioTepe : Jis
npodeccuonanos. - CII6., 2001. - 650 c. : wi.. - B mpunox.: CD-ROM.
6. bopoeukos B. I1. STATISTICA: Crarnctrueckuii aHamm3 u 00paboTka TaHHBIX B Cpeae
Windows / B. I1. Boposukos, H. I1. Boposukos. - M., 1997. - 608 c.
7. boposukos B. I1. Ilporuosuposanue B cucteme STATISTICA B cpene Windows. OcHOBBI
TEOPUH U MHTEHCHBHAS MPAKTUKA HA KOMITBIOTEPE | yueOHOE MOCOOHe [IjIst BY30B I10
cneruansHocTH "Tlpuknannas matemaruka' / B. I1. Boposukos, I'. . MUBuenko. - M., 2000. - 384
C. . WL
8. boposukos B. I1. Ilporpamma STATISTICA nns crynenToB u nHxkenepos. - M., 2001. - 300 c. :
W1




9. Hetiponnsle cetn. Statistica neural networks : MeTomOJIOTHS ¥ TEXHOJIOTHH COBPEMEHHOTO
aHaym3a naHHeix / mox pen. B. I1. BoposukoBa. — 2-e u3n., nepepad. u momn. — M. : I'opsiuas
yunus-Tenexom, 2008. — 392¢. : u

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

2. StatSoft [DnexTpoHHbIi pecypc] : kommanus : caiT. — Pesxxum noctyna: http://www.statsoft.ru/. —
3ari. ¢ ’KpaHa.

3. OBC «M3narensctro Jlanby : https://e.lanbook.com/
4. OBC IPRbooks : http://www.iprbookshop.ru/
5. BBC "Znanium.com" : http://znanium.com/

6.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToguueckoe obecreyeHne
1. OGHapykeHHe 1 aHATH3 3aKOHOMEPHOCTEN B IMITUPUYECKUX TAHHBIX | METOIUYECKOE MOcoOue
st 5 kypca ®IIMHU / Hoeocu®. 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
«HNupopmartuka u BerauciautenpHas texuuka» | / H. 1. Tanenuna ; HoBocub. 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 TPOrHO3UPOBAHUS [ DNeKTPOHHBIN
pecypc] : yuebHO-MeTonuueckoe nmocodue / T. B. Apneenko ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexum goctyma: http://elibrary.nstu.ru/source?bib_id=vtls000162664. -
3ari. ¢ sKpaHa.

8.2 CreumannsnpoBaHHOe nporpaMmMHoe obecrneyeHne
1 Statistica
2 Office
3 Deductor Academic

9. MaTepuranbHO-TEXHUYECKOE 06ecrneyeHme

KomnbloTepHbIii Knace

Ne HanmeHoBaHue HasHa4veHune

1 |KomnbloTepHbI Knacc (KoMmnbtoTepsl KomnbloTepbl 06beANHEHbI B NTOKA/IbHYO
00befjMHeHbI B NTOKa/IbHYH CETb C BbIXOLOM B |CeTb C BbIXOAOM B Internet
Internet )

CneupnanbHoe 060py0BaHNe

Ne HanmeHoBaHue Ha3HaueHue

1 |KomnnekT obopyfoBaHus MynbTUMeAninHON |O6opyaoBaHWe 418 NPOBeAeHNS NEKLNOHHBIX
ayamtopum Nel 3aHATUI




KomnbloTepHbIN Knacce

[ns yyebHbIX Ueneit. MNposeaeHne
nabopaTopHbIX paboT M NPaKTUYECKMX
3aHATUI




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

OO6oOmenHas cTpykTypa (oHAA OICHOYHBIX CPEJACTB MO AHCHMILINHE

TaHHBIX» TpuBeaeHa B Taomuie 1.
B 7 cemecTtpe mpenycMOTpeHa TOJBKO YCTAHOBOYHAS JICKIHS, BCE MEPOIPHUSATHS TEKYIIETO H
MIPOMEKYTOYHOTO KOHTPOJISI OTHOCATCS K 8 CeMecTpy.

«Metoabl a”Hamu3a

Tabnuna 1.
Tanbl OUEeHKH
KOMIeTeHI Ml
IMokazarenn MeponpusiTu n
MEKYT
c¢(OpMHPOBAHHOCT Sl TEKYLLEro POMEYTO
®dopmupyembie N YHas
M KOMIeTeHI U Tembl KOHTP 0JIf1
KOMIIETeHI[U ! . |aTtTecTamus
(3HaHus, yMeHMusl, (kypcoBoii
(3Kk3ameH,
HABBIKH) NPOEKT,
3a4deT). 8
PI'3(P) u ap.).
cemecTp
8 cemecTp
OIIK.2 32. 3HaTh METOJBI U | AccollMaTUBHBIE MpaBuia. UncieHHbIE Kontponbhas |3auer.
CIOCOOHOCTH WHCTPYMEHTANIbHBIE |accouraTUBHbIE npaBuia. O000IICHHbIE padora. Temsr |Bonpocsr 1-
OCBauBaTh CpEICTBa aHAIM3a U |acCOIMATUBHBIC MPaBMiIa. AJITOPUTM APpriori. (M pa3maensl 9, 33-34, 15-
METOINKHA CTATUCTUYECKOI Beenenue B Data Mining. Onpenenenue KP: 22.
HCTIONb30BaHUS 00pabotku naHHbIX |moHATHA Data Mining. OcHoBHbIe dTansl Data |npeaBapurens
IIPOrpaMMHBIX o Mining. OcnoBHble MeTozibl Data Mining, ux  |HbIil aHaU3
CPEeICTB IS (YHKIIMOHUPOBAHUH |CpaBHUTENBHBIH aHamu3. [Tpobiemsl, JIAaHHBIX
peneHus 00BEKTOB BO3HHMKAIOIIKE B TIPOIECCE aHANIN3A JAHHBIX U |(KOppEeILuoH
MPaKTHYECKUX 3a]a4 |poecCHOoHaNBbHOM |myTH uX perieHus. Hanbosee nepcrieKTHBHBIE |HBIN aHAIN3;
JIeSITeTbHOCTH U pa3BUBaeMbIX HampasieHus Data Mining. | perpeccHoHHBI
Beenenue B Helfipounpomatuky. Vcropus i aHanm3);
pa3BUTHs HEHMPOHHBIX ceTeil. Cxema 3a1ava
HCKYCCTBEHHOT'O HEpOHa, BU/BI (DYHKIIUI knaccudukar
aKTHBAaLUH. BUIBI apXUTEKTyp HEHPOHHBIX UH.

cereid. [IpuHIMI paboThl OJJHOCIOMHOTO
nepcentpona. O0o0IIeHNEe Ha CIyJan
MHOT'OCJIOIHOTr 0 epcenTpoHa. AJITOPUTM
00paTHOTO PacIpOCTPaHEHHUS OLINOKH.
OCHOBHBI€ IPUHIHITBI PA0OTHI U 00IACTH
npumeHenus cereid Xonduiaa. OCHOBHbIE
MIPUHIUIBI paOOTHl ¥ 00JIACTH TPUMEHEHHS
cereit Koxonena. 3aiaua xiaccuuKaIuy.
JuckpumunanTHas QyHkuus. Meron
OITOPHBIX BEKTOPOB. JlepeBbst perieHni.
OreHKa KayecTBa NOCTPOSHHON MOEIH.
Krnacrepuzanusa KoppeasiiuoHHbIN aHanu3.
Koaddumuent IMupcona. Panropsrit
KOPPEJSIIUOHHBIN aHanu3. Jlunelnas
perpeccusi. MHOXXeCTBeHHasI TUHEHHAS
perpeccust. KoadduueHT qeTepMuHaIyy.
I'paduk ocraTkoB. KoppensumoHHbIH aHAIH3.
PerpeccronHbIi aHanu3 (JMHEWHBII) MeTob!
KJIAaCTEPHOr 0 aHajiIu3a. Mepsl CXOACTBA.
Hepapxudeckue METOIBI KIacTepU3aLIUU.
Meron k-cpennux. Mozaenu BpeMeHHBIX
psnos. Metononorust ARIMA O630p
KOMITBIOTEPHBIX CUCTEM U TEXHOJIOTHH
aHanm3a JaHHbIX OqHOo(aKTOpHbIH
JUcTiepcroHHbIN aHanu3 [louck
acCOLMATUBHBIX NpaBui [IpeaBapurenbHbIi
aHaJI3 JaHHBIX IS TPOBEICHUS
JlanbHEeHNIero aHaiausa B COOTBETCTBHUHU C
3aJJaHusIMH JJabopaTopHoi padboTel u PT'P.
[IpenBapuTenbTHBIN aHANNU3 TaHHBIX. AHANIN3
BBIOPOCOB, IPOIYIIEHHBIX 3HAYSHUH.
Buzyanuzanus. OnucarenbHas CTaTUCTHKA
®daxTopHBbIi aHaTU3 PaKTOPHBIN aHATIH3.
Merto/1 r1aBHBIX KOMIOHEHT. MeTobl
BpaieHus. MeTo noucka CryiieHui.




OIIK.2 y4. yMeTh 3anava knaccudukanuu. JuckpumunantHas | KontponbsHas |3adger.
MIPUMEHSTH METOJIBI  |(YHKIMS. MeTo/] OIIOPHBIX BEKTOPOB. pabora. Bomnpocsr 1-
u JepeBbs perenuil. OnieHka kauecTBa OcHoBHOHI 35.
cHenuaIu3upoBaHHbI [TocTpoeHHON Mozenu. Kinacrepuzanus paszen —
e Koppensmuonnsiit ananu3. Perpeccuonnsiii  [3amava
WHCTpYMEHTANbHBIE |aHanu3 (JIMHEHHBINH) OnHO(aKTOPHBIH knaccudukar
CpeliCTBa aHAIM3a M | UCTIEPCUOHHBIN aHanu3 [Touck HU.
00paboTKM NaHHBIX, |acconuaThBHBIX paBui [IpenBapurensubiii | [IpeaBapurens
KOMITBIOTEPHBIE aHaJIN3 JaHHBIX IS TPOBEICHUS HBIN aHAIN3 —
TEXHOJIOTUH aHaJIN3a | AaJbHEHIIero aHaIn3a B COOTBETCTBHU C KOpPEJISIIHOH
JIaHHBIX IS 3aJJaHusIMH J1abopaTopHoi padotel u PT'P. HBIH,
HCCIIEJOBAHUS dakropHBIN aHANTN3 perpeccuoHHbI
00BEKTOB 1 aHaJIH3,
npoecCHOHANBEHOM orycarenbHast
JIeSITeIbHOCTH CTaTHCTHKA.
[TocTaHoBKa
3a1auu u
BEIOOD
WHCTPYMEHTAI
BHBIX CPEJICTB.
OIIK.3 yl. ymers Krnacrepuzanusa KoppenasiiuoHHbIHN aHanus. Konrtponsnas |3auer.
CIOCOOHOCTH oopmitsATh oT4ETHl  |PerpeccuoHHbIH aHaIM3 (JINHEHHBIN) pabora. Bonpocs
pa3pabaThIBaTh 10 HaY4HO- OnHO(aKTOPHBIHN TUCTICPCUOHHBINA aHAIN3 Odopmnenue |34-35.
Ou3HEC-TIaHbI U uccnenoBaTenbekon | [Tonck acconMaTHBHBIX MPABUI oryera.
TEXHHYECKHE pabore B [IpenBapuTenbHbINA aHATU3 JAHHBIX IS
3aJlaHus Ha COOTBETCTBHH C MIPOBEACHUS JabHEHIIIero aHaIn3a B
OCHAIIIEHUE TpeOOBaHUIMHU COOTBETCTBHH C 3aJaHUSIMH J1a00paTOPHOI
OTJIEJIOB, IoCT padotst u PI'P. daxTopHbIii aHaIH3
JabopaTopHi,
oducos
KOMITBIOTEPHBIM U
CETEBBIM
000pyI0BaHUEM
I1K.9.B/HA yl. ymeTh cTaBuTh 1 |AccouuaTHBHbIE paBuiia. UncieHHbIE Konrtponsnas |3ader.
TOTOBHOCTh pemiats 3a1a4u accouuatuBHble npaBuiia. O000IIEHHbIE pabora. Bomnpocsr 1-
000CHOBBIBATH CTaTUCTHYECKOU accouuatuBHble paBuiia. Anroput™ Apriori. ([TocraHoBka |2, 34-36.
IIPUHUMAEMBbIe 00paboTkH Beenenue B Data Mining. Onpenenenne 3a1a4u U
MIPOEKTHBIE SKCIIepUMEHTANBHBIX [ToHATHS Data Mining. OcHoBHbIe 3Tamnbl Data |BeIOOp
peleHus, JTAaHHBIX Mining. OcHoBHbIe MeTOzbI Data Mining, ux |MHCTpyMeHTAI
OCYIIECTBIISTH CpaBHUTENBHBINA aHaau3. [IpodieMsl, BHBIX CPEJICTB.
MIOCTaHOBKY U BO3HHMKAIOIIKE B TIPOIECCE aHAU3A JaHHBIX U
BBINOJIHSATD IyTH uX pemieHns. Hanbonee nepcnekTuBHbIE

9KCIIEPUMEHTHI 110
MPOBEPKE UX
KOPPEKTHOCTH U
3¢ HEeKTUBHOCTH

U pa3BUBaeMbIX HarpasieHus Data Mining.
Beenenue B Helipounpomatuky. Vcropus
pa3BUTHs HEHPOHHBIX ceTeil. Cxema
HCKYCCTBEHHOT'O HEWPOHa, BU/IBI (DYHKIIUI
aKTHBAaLUK. BUIbI apXUTEKTyp HEHPOHHBIX
cereid. [IpuHIMI paboTHI OJJHOCIOMHOTO
nepcentpona. O0o0IIEH e Ha CIyJan
MHOT'OCJIOIHOTr 0 epcenTpoHa. AJTOPUTM
00paTHOrO PacIpOCTPaHEHHUS OLINOKH.
OCHOBHBIE IPUHIIHITBI PA0OTHI U 00IACTH
npumeHenus cereid Xonduiaa. OCHOBHbIE
MIPUHIUIBI paOOTHI ¥ 00JIACTH TPUMEHEHHS
cereit Koxonena. 3aaua xiaccuuKaum.
JuckpumunanTHas QyHkuus. Meron
OITOPHBIX BEKTOPOB. JlepeBbst perieHni.
OreHKa KauecTBa MOCTPOSHHONW MOJIENH.
Krnacrepuzanusa KoppeasiiuoHHbIHN aHanu3.
Koaddumuent IMupcona. Panropsrit
KOPPEJSIIIUOHHBIN aHanu3. Jluneinas
perpeccusi. MHOXeCTBEeHHasI TUHEHHAS
perpeccust. KoadduueHT qeTepMuHaIyy.
I'paduk ocraTkoB. KoppensunoHHbIH aHAIH3.
PerpeccronHbIi aHanu3 (JMHEWHBII) MeToab!
KJIAaCTEPHOr 0 aHajiIu3a. Mepsl CXOACTBA.
Hepapxudeckue METObI KIacTEpU3aLIUU.
Meron k-cpennux. Mozenu BpeMeHHBIX




psnos. Metononorust ARIMA O630p
KOMIBIOTEPHBIX CUCTEM M TEXHOJIOTUH
aHanm3a JaHHbIX OqHOo(aKTOpHbIH
JUcTiepcroHHbIN aHanu3 [louck
acCOIMATUBHBIX NpaBuil [IpeaBapuTenbHbIif
aHaJIN3 JaHHBIX 71 IPOBEICHUS
JlanbHEeHIero aHaiausa B COOTBETCTBHUHU C
3aJJaHusIMH JJabopaTopHoi padoTel u PT'P.
[IpenBapuTenbTHEIN aHAMNU3 TaHHBIX. AHANIN3
BBIOPOCOB, IPOIYIIEHHBIX 3HAYSHUH.
Buzyanuzanus. OnucarenbHas CTaTUCTHKA
®daxTopHbIi aHaTU3 DaKTOPHBIN aHATIH3.
Mertopa ri1aBHBIX KOMIIOHEHT. MeTosl
BpaieHus. MeTon noucka CryiieHuit.

I1K.9.B/HA y8. yMeTh AccoraTuBHbI€ IIpaBuiIa. YucaeHHble Konrtponsnas |3auer.
00OCHOBBIBATh accolaTUBHbIE paBuia. O000IEHHbIE paborta. Bomnpocsr 1-
BEIOOD accouuaTtuBHble paBuiia. Anroput™ Apriori. ([TocraHoBka |2, 34-36.
MaTeMaTH4eCKHUX Beenenue B Helipounpomatuky. Vcropus 3a1auu u
MeToN0B (MoJieNnieit), |pa3BuTus HeHpoHHBIX ceTell. Cxema BEIOOD
KOMITBIOTEPHBIX HCKYCCTBEHHOT'O HEWpOHa, BU/BI (DYHKIIUI WHCTPYMEHTA
TEXHOJIOTUH U aKTHBALUH. BUIbI apXUTEKTyp HEMPOHHBIX BHBIX CPEJICTB.

CpPEeACTB JUls cered. [IpunImn paboTel 0JHOCIOHHOTO
pelieHus 3a1a4 nepcentpona. O6o0imeHne Ha cirydaii
HCCIIEeOBaHUs MHOT'OCJIOIHOTr 0 epcenTpoHa. AJTOPUTM
00BEKTOB 00paTHOTO PacCIpOCTPAHEHHUS OLINOKH.
npodeccronanbHol  |OCHOBHBIE MTPUHIMIBI paOOTHI M 00JIACTH
JIeSITeIbHOCTH npumenenus cereld Xonduiaa. OCHOBHbIE

MIPUHLIUIEI paOOTHl ¥ 00JIACTH TPUMEHEHHS
cereit Koxonena. Knacrepuzanus
Koppensiiponnsiii ananuz. Koadurpenrt
[Mupcona. PaHroBbIi KOppenSIOHHBII
aHanu3. JIuHelHas perpeccus.
MHo>KecTBEeHHAas TMHEHHAs! Perpeccus.
Koa¢ppunuent nerepmunanun. ["padux
octaTKoB. KoppensanuoHHbIM aHanus.
PerpeccronHbIi aHanu3 (JMHEWHBII) MeToab!
KJIAaCTEPHOr 0 aHajiIu3a. Mepsl CXOACTBA.
Hepapxudeckue METOBI KIacTEpU3aLUU.
Meron k-cpennux. Mozenu BpeMeHHBIX
psnos. Metononorust ARIMA O630p
KOMIBIOTEPHBIX CUCTEM M T€XHOJIOTUH
aHanm3a JaHHbIX OqHOo(aKTOpHBIH
JUcTiepcroHHbIN aHanu3 [louck
acCOIMATUBHBIX npaBuil [IpeaBaputenbHbIit
aHaJIN3 JaHHBIX 71 IPOBEICHUS
JlanbHEeHNIero aHaiausa B COOTBETCTBHUHU C
3aJJaHusIMH J1abopaTopHoi padotel u PT'P.
[IpenBapuTenbTHEIN aHANNU3 TaHHBIX. AHANIN3
BBIOPOCOB, IPOIYIIEHHBIX 3HAYESHUH.
Buzyanuzanus. OnucarenbHas CTaTUCTHKA
®daxTopHbIit aHaTN3 DaKTOPHBIN aHATIH3.
Mertopa ri1aBHBIX KOMIIOHEHT. MeTosl
BpaieHus. MeTo moucka CryiieHuit.

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

[IpomexyrouHas arrecTauus IO [JMCHMILJIMHE TIPOBOJUTCS B 8 cemectpe - B  Qopme
I GepeHIPOBAaHHOIO 3a4yeTa, KOTOpBIM HampaBlieH Ha OLEHKY C(HOPMUPOBAHHOCTH KOMIIETEHIIUI
OIIK.2, OIIK.3, IIK.3/HU.

3adeT MpOBOJUTCA B MUCHbMEHHOU (popme, Mo Ousneram. BapuaHThl OUIIETOB COCTaBIISIOTCS M3 BOIMPOCOB,
IPUBEACHHBIX B IaclopTe 3ayeTa, IMO3BOJIAIOIIMX OLEHUTh TOKa3aTesJd CcHOpPMUPOBAHHOCTU
COOTBETCTBYIOIIMX KOMIIETEHIMI. bUJIET BKIIFOYAET YEThIPE TEOPETUUECKUX BOIIPOCA U3 PA3HBIX Pa3/eIoB
wiH (1o BBIOOPY CTYJI€HTA) /IBa TEOPETUUECKHUX BOMPOCa U JIBE 3ajauu.



Kpome toro, cpopMupoBaHHOCTh KOMIIETEHIIMI MPOBEPSETCS MPU MPOBEIEHUU MEPONPUATUI TEKYILIEro
KOHTPOJISl, yKa3aHHbIX B TaOiuLe paszaena 1.

B 8 cemectpe 00s3aTenbHBIM 3TANlOM TEKYILEH aTTecTalluu ABJsSETCsl KOHTpoJibHas padoTa. TpeboBaHus K
BBINIOJIHEHUIO KOHTPOJIbHOM paboThl, COCTaB M IpaBWiIa OLEHKUM CQHOPMYIMPOBAHbI B MAacropre
KOHTPOJIbHOU pabOoTBHI.

OO11ue mpaBuiia BhICTABIEHUS OLIEHKH 10 TUCLUILUIMHE ONPEENSIIOTCS 0aUIbHO-PEUTUHTOBOM CUCTEMOH,
MIPUBEACHHON B paboueil mporpamme y4eOHOM TUCHUTIIHHBI.

Ha ocHoBaHuu mpuBeNEHHBIX Aajiee KPUTEPUEB MOKHO CJAeiaTh OOIIMN BBIBOJ O COPMUPOBAHHOCTH
komrereniuii OIIK.2, OIIK.3, [1K.3/HU, 3a xoTopble OTBEUaeT NMCUUILUIMHA, HA PA3HBIX YPOBHSIX.

OO0mas xapakTepucTHKA YPOBHeil 0CBOeHUS] KOMIIeTeHIMIi.

Hwuske moporosoro. YpoBeHb BBIIOJIHEHHS paOOT HE OTBEYAET OOJBLIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUUECKOE COJEPKaHUE Kypca OCBOEHO YaCTHUHO, IPOOEIIbI MOT'YT HOCUTB CYIIIECTBEHHBINH XapakrTep,
He0O0XOUMbIE MTPAKTUYECKUE HAaBBIKK paObOThI C OCBOEHHBIM MaTepHaaoM c(OpMUPOBaHbI HE I0CTATOYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX INporpaMMoil oOydeHHs y4eOHBIX 3a/JlaHUi HEe BBINOJHEHbl WIIU
BBITNIOJIHEHBI C CYIIECTBEHHBIMU OILIMOKaMHU.

IloporoBbiii. VYpoBeHb BBINOJHEHUS PA0OT OTBe4aeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUUECKOE COJIEPIKaHUE Kypca OCBOSHO YaCTUYHO, HO ITPOOEIBI HE HOCST CYIIECTBEHHOIO XapaKkTepa,
HeoOXOMMbIe MPAKTUUECKHE HAaBBIKM pabOThl C OCBOCHHBIM MAaTEpHUajoM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoil oOyueHus: yueOHBbIX 3aJaHHil BBINOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHUI BBITIOJIHEHBI C OIIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJHEHHS pPabOT OTBEYAET BCEM OCHOBHBIM TpEOOBAHUSAM, TEOPETUUYECKOE
COJIEP’)KaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 IpOOesoB, HEKOTOpPbIE NMPAKTUYECKUE HABBIKU PAalOTHI C
OCBOEHHBIM MaTepuaioM CPOPMUPOBAaHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbIE IPOrpaMMoi 0OydeHHs
yueOHbIE€ 3aJ]aHUs BBINOJHEHbI, KAUYECTBO BBINIOJHEHHUS] HU OJTHOTO U3 HUX HE OLIEHEHO MHUHHUMAaJbHBIM
YKCIIOM 0ayIoB, HEKOTOPbIE U3 BHINOJIHEHHBIX 3a/1laHUI, BO3MOXHO, COJIEPKaT OLINOKH.

IIpoaBuHYTHINH. YPOBEHH BHINOJHEHHS PadOT OTBEYAET BCEM TPEOOBAHHSAM, TEOPETUIECKOE COJCPKAHNE
Kypca OCBOEHO IOJIHOCTHIO, 0€3 1mpo0enoB, HE0OX0AUMbIE MPAKTUYECKUE HABBIKU PabOThl ¢ OCBOCHHBIM
MatepuagoM CcGOPMUPOBAHbI, BCE MPEAYCMOTPEHHBIE MporpaMMoil oO0ydyeHus YyueOHble 3aJaHUs
BBITIOJTHEHBI, KAYECTBO WX BBITIOJTHEHUS OLEHEHO YMCIIOM 0aJuIoB, OM3KUM K MAKCHUMAaIBHOMY.



denepanpHOE rOCyAapCTBEHHOE OIODKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa aBTomaT3upoBaHHBIX CUCTEM YIIPABIICHUS

IHacnopr 3a4yera

IO JUCIHHUITIINHE «MGTOI[I)I aHaJIn3a JaHHBbIX), 8 CEMECTP

1. Metoauka oeHKH

3auer mpoBOAUTCS B MUCBbMEHHOW ¢opme, 1o ousneram. buner dopmupyercs mo ciemyronemy
MIPaBUITy: YEThIPE TEOPETUYECKUX BOIPOCA WM J[Ba TEOPETHUYECKUX BOIpoca U JBE 3a/1audl (1o
PELLICHUIO CTY/AEHTa) BBIOMPAIOTCS CIy4allHBIM 00pa3oM M3 CHHMCKa BOMNPOCOB (TpE/ICTaBlICH
HIDKE) M 3aJa4 U3 pa3HbIX pas3zennoB. [IpenogaBarenpb BIipaBe 331aTh YTOUHSIOIINE BOIIPOCHI MO
OTBCTaM W JOIOJIHUTECIIBHBIC BOIIPOCHI, €CJIM OTBETHI HCOAHO3HAYHBIC. BpeMSI Ha BBIIIOJIHECHUEC
3aJJaHAM COCTaBIIIET 2 aK. 4Yaca: BCE CTYICHTBl OJHOM TIpYIIbl BBINOJHSIOT 3a/aHUSA
OJTHOBPEMEHHO B TE€UEHHE OJHOW Maphl; YTOUHSIOIIME BOIPOCHI MPENoIaBaTellb 3a7aeT MoCie
IIPOBEPKU PaboOT.

dDopma Guera s 3adera
HOBOCHBWPCKHI T'OCYJAPCTBEHHBIM TEXHUYECKUI YHUBEPCUTET
®akynerer ABTO

Buaer Ne 12
K 3a4€Ty N0 JUCHHIUIMHE «MeToIbl aHAJIN3a TaHHBIX)»

1. Bonpoc 1. MeTo1 riaBHbIX KOMITIOHEHT.

2. Bomnpoc 2. JlepeBbst kitaccupukanuu (1epeBbs pelieHuit).

3. Bompoc 3. OcHOBHbIE METO/bI IOUCKA aCCOIMATUBHBIX MTPaBUJI. XapaKTEPUCTUKU KayecTBa
IIpaBUJI ACCOLIMALIUU.

4. Bompoc 4. KoppensimoHHbIN aHATN3 KOJUYECTBEHHBIX MTepeMeHHbIX. OCHOBHBIE
XapaKTEPUCTUKU CBSI3H.

VYTBepkaato: 3aB. kaenpoi nojkHocTh, DO

(Tonmuck)
(mata)

2. Kpurtepuu oneHkun

OtBet Ha OWJIeT IS 3a4eTa CUUTACTCS HEYAOBJIETBOPUTEIbHBIM, €CITH CTYACHT IIPU OTBETE Ha
BOTIPOCHI HE JAa€T OIPEJICICHUH OCHOBHBIX MOHATHH, HE CHOCOOCH IOKa3aTh MPUYUHHO-
CIICZICTBEHHBIC CBS3U SIBIICHUM, NIPU PEIICHUH 3a[aud JOIYCKAeT MPUHIUIHUAIBHBIEC OMIMOKH,
OllIeHKa cocTaBJisieT MeHee 11 6amios.

OtBeT Ha OwJieT A1 3a4eTa 3aCUUTHIBACTCSA Ha NOPOrOBOM YPOBHE, €CIIM CTYJIEHT IPU OTBETE Ha
BOTIPOCHI JIa€T OMpEJENICHHEe OCHOBHBIX TOHSTHHA, MOXET MMOKa3aTh MPUYUHHO-CIICACTBEHHBIE
CBSI3W SIBIICHUI, NPH PEIICHUW 3aJaud JOIMYCKAeT HENMPUHIUIHUAIBHBIE OIINOKH, HAlpHMeEp,
BBIUMCIIATENBHBIC, TP ONMHCAHWU alTOpPUTMa METOJa MPHUBOAMT OCHOBHBIE MIard, HO HE B
COCTOSSHUM MOAPOOHO omucaTh NpOLEAypy INPUMEHEHHUs METoJa, OlLleHKa cocraBiser 11
0aoB.

OtBer Ha Ouser s 3ayeTa OWJIET 3acCUUTHIBAETCS Ha 0a30BOM YpOBHE, €CIM CTYIEHT Mpu



OTBETE Ha BOMPOCH (OPMYIUPYET OCHOBHBIC IIOHATHS, 3aKOHBI, /AT XapaKTEPUCTUKY
HpOII@CCOB, ﬂBHCHI/Iﬁ, HpOBOI[I/IT aHaJIn3 l'IpI/I'~II/IHj YCJ'IOBI/II\/'I, MOXKET Hpe}ICTaBI/ITb KAQ4CCTBCHHBIC
XapaKTEePUCTHUKKA  TMPOIECCOB, HE  JIOMyCKaeT OmHOOK TpU  pElIeHUU 3a/1a4u,
olleHKa cocTtaBiisieT 12-18 Oayuios.

OtBet Ha OWJIeT I 3a4eTa OUJIET 3aCUMTHIBACTCS HAa MPOABUHYTOM YPOBHE, €CIIU CTYICHT IIPU
OTBETC HA BOHpOCBI HpOBOI[I/IT CpaBHHTeﬂbHBIﬁ aHaJIu3 Ioaxoa0B, HpOBO)II/IT KOMHHGKCHBIﬁ
aHaJIn3, BBISBIISICT HpO6J’IeMBI, npez[naraeT MECXAaHU3MBbI peIHeHI/IH, CHOCO6GH HpC)ICTaBI/ITI)
KOJINYCCTBCHHBIC XapaKTepI/ICTI/IKI/I OHpGJIGJ'IGHHLIX HpOH@CCOB, HpI/IBO)II/IT KOHerTHBIe HpI/IMepBI
13 MPAKTUKH, HE JIOMYCKAeT OIMMUOOK M CITIoCOOEH 000CHOBATH BRIOOP METO 1A pEIICHHS 3a/1a4H,
oreHka cocrasisier 19-20 6amios.

3. IIlkajga oueHkKH

3auer cuMTaeTCsl CIAHHBIM, €CIIM CyMMa OaJJIOB MO BCEM 3aJIaHMsIM OHMJIETa OCTaBJISIET HE MEHEe
11 6ammoB (13 20 BO3MOXKHBIX). B 00111€ii o1ieHKe 1Mo AUCIUIUIMHE OayUTbl 3a 3a4eT YUYUTHIBAIOTCS B
COOTBETCTBUU C TMpaBUjaMH Oa/UIbHO-PEHTUHIOBOW CHCTEMBI, TPHBEACHHBIMH B paboueit
porpaMMme JUCHHUIUTMHBL. CTYIEHT JOIycKaeTcs K 3adeTy, €clu cymMMa HaOpaHHBIX OalioB B
TeueHne cemectpa He meHee 41 (makcumyMm — 80). bamiel 3a 3adet u 6aIbl, HAOpAHHBIE B TCUCHHE
cemecTpa, CyMMHPYIOTCs 6e3 Koa(hOUIIHEeHTOB.

4. Bomnpocsl K 3a4eTy 1o AMcUMILINHE « MeToIbl aHaIM3a TaHHBIX)

OcnoBublie nousaTust AJl, Tunsl 3agau AJl, mpumeps 3a1a4. Matematnyeckuii ammmapat AJl.

OcHoOBHBIE ATalbl KOMIBIOTEPHOI TEXHOJIOTUN aHAIM3a JaHHBIX, 0COOCHHOCTH.

3. T'paduueckuii pa3zBe1o4YHbIN aHAINU3 JaHHBIX. MeTO/Ibl BU3yadU3allui JaHHBIX Ha IpUMeEpe
MPUKIIATHOTO TakeTa Statistica. JJoCTOMHCTBA M HEOCTATKU BU3YyaJbHBIX METOJIOB aHAIN3a
JAHHBIX.

4. TlepBuuHbIi pa3Be10UHbII aHaIN3 JAHHBIX. OCHOBHbBIE YHCIIOBBIE XapaKTEPUCTUKH JAHHBIX.

5. IlepBuuHBIN pa3BeOYHBIN aHAIU3 JaHHBIX. VccnenoBanue 3aK0Ha paclpeeieHus JaHHbIX.
Kpurepun cornacusi.

6. KoppensaunoHHbIN aHAINU3 KOJMYECTBEHHBIX NTepeMEHHbIX. OCHOBHBIE XapaKTEPUCTUKH
cBasu. [Ipumepst 3amag A/l

7. PaHrosslil KOppenssuuOHHBIN aHanu3. OCHOBHbBIE XapaKTEpUCTUKHU cBs3u. [Ipumepsl 3a1au
AL

8. Amnanu3 Tabaui] conpsHkeHHOCTH. OCHOBHBIE XapaKTEPUCTUKU CBS3H, CTATUCTHUECKUE
kputepun. [Ipumepst 3amay A/l

9. Perpeccuonnsiii ananu3. Koapduuuenrt nerepmunany. MHoromepHas perpeccusi.

10. OcHOBHBIE METO/IbI IOMCKA ACCOLMATUBHBIX MPaBUI. XapaKTEPUCTUKU KauecTBa IIPABUII
aCCOLMAINH.

11. ucnepcuonnslit ananu3. OaHo(paKkTOPHBIN AUCIIEpCUOHHBIN aHanu3. [IByxdakTopHbIit
JUCIIEPCUOHHBIN aHAJIU3.

12. Knacrepnsbiii ananus. [TocranoBka 3anaun. [Ipumepst 3agau AJl. MeToA0JI0THYECKHE ITATIBI
MIPOBEJIEHUS KJIACTEPHOT0 aHanu3a. Vcrnonabp3yeMble Mephl pacCTOSHUS MEXAy 0ObEeKTaMu U
BbIOOP Mephl. JIOCTOMHCTBA U HEIOCTATKU PA3JIMYHBIX MEP PACCTOSTHUM.

13. Knacrepusiii  ananu3. Kiaccudukamuss METOJOB  KJIACTEPHOTO aHANIHM3a  JIaHHBIX.
Hepapxuueckre ariioMepaTuBHbIE METO/IbI (METO OJUHOYHON CBSI3M, METO/I ITOJIHOM CBSI3H,
metona Bapnaa), meron K-cpennux. JlocTonHCTBa M HETOCTATKH METO/I0B KIIaCTEPU3ALIUH.

14. Knacrepusiii aHanu3. OlLeHKa aJeKBaTHOCTH MOJYYEHHBIX pEIHICHHH: KOopeHeThuyecKas

KOPPEJSALMS; TECTI 3HAYMMOCTH IIPU3HAKOB HA OCHOBE JUCIIEPCUOHHOIO aHAIN3a; METO/]

MOBTOPHBIX BBIOOPOK; mpoueaypa MounTe-Kapio.

N —
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32.

33.

34.

35.
36.

JuckpuMuHaHTHBIN aHanu3. [locraHoBKa 3aaun HHTEpIPETAIMH U KJIaCCU(UKALIUU.
[Ipumeps! 3a1au.

JIucKkpUMHHAHTHBIN aHanu3. 3ajgada kinaccudukanuu. I[lonsarue knaccudukanoHHON
¢yskuy. [IporHo3 MpuHAUIEKHOCTH 00BEKTA K KJIacCy Ha OCHOBE Ki1acCU(PUKAITMOHHOMN
¢yukuun. Ilpumepst 3amau AJl. Onenka ajnekBaTHOCTH (QYHKUMM KiacCU(UKaLUU
BBIOOPOYHBIM JAHHBIM.

HepeBns kinaccudukanuu (nepeBbs pemienuid). [Tpumepst 3amau AJl. OcCHOBHBIE TTOHSATHSA,
CBSI3aHHBIE C JIEPEBBSAMU KiIaccU(UKALMK, TTOKA3aTeNId CI0KHOCTH U TOUHOCTH JIEPEBHEB
penieHuii. MeTo0n0rn4ecKkre Tansl NOCTPOCHUS I€PEBA PELICHU .

JlepeBbst kitaccuukanuu (1epeBbs pelieHuii). Beibop kputepusi TOUHOCTH MPOTHO3a.
Metoa CART moctpoeHus aepeBa peiieHHi.

HepeBns kiaccudukanuu (IepeBbs penieHuit). OnpeneaeHne MOMEHTa MIPEKPaICHUS
BETBJICHUS, IpaBUJia OcTaHoBa. lIporienypsl MpoBEpKU MPOrHO3HON CHOCOOHOCTHU
MIOCTPOEHHOTO JiepeBa PELICHUH.

JlepeBns kiaccudukanuu (IepeBbs pemieHunii). Beibop pasmepa nepeBa, Kpocc-ipoBEpOUHOE
OTCEUYEHHUE M0 MUHUMAJIbHO 1IE€HE CJI0KHOCTH.

Maremaruueckasi IOCTaHOBKA 33Ja4u CHIDKEHUSI pa3MEpPHOCTHU U BbIOOp Hambosiee
nH(pOopMaTUBHBIX MTOKa3areneil. OCHOBHBIE METOIBI.

MeTo/1 r1aBHBIX KOMIIOHEHT KaK METOJ] CHUKEHUS pa3MEPHOCTH IPU3HAKOBOTO
MIPOCTPaAHCTBA.

Metonpl  (akTOpHOrOo aHajivM3a TMpPU PELIeHUH 3aJauyd CHUKEHHS Pa3MEPHOCTH
MIPU3HAKOBOTO MPOCTPAHCTBA U BbIOOp Hambosee HH(OOPMATUBHBIX MTOKa3aTesei. Y cinoBus
MIPUMEHEHHS] METOJIOB.

AHanu3 ¥ NporHO3UpOBaHHE BpeMEHHBIX psnoB. llpumeps! 3amau AJl. Omnpenenenue
BpeMeHHoro psna. Knaccuduxamus GakTtopos, BIUMAOMMX Ha (POpMUpPOBAHNE 3HAUCHUIA
BPEMEHHOT0 psijia, CTPYKTypHasi MOJEIb BPEMEHHOTO psijia.

AHanu3 ¥ NporHO3MPOBAHNE BPEMEHHBIX PAIO0B. DTallbl pEelIeHUs 3a/1a4l IPOTHO3UPOBAHUS
BPEMEHHOTO psifia Ha IpUMeEpeE.

AHanu3 ¥ NporHO3UPOBaHKE BPEMEHHBIX pSA0B. MeTo bl onpeeneHust Buaa GyHKIUU
TpeHja.

AHanu3 ¥ IPOrHO3UPOBAHUE BPEMEHHBIX PSAOB. ['apMOHMYECKUI aHAIN3 JUIsl ONIPEICIICHHS
BHUJa CE30HHOM COCTaBJISAIONIEH BPEMEHHOTO psija.

AHanu3 ¥ NPOTHO3UPOBAHME BPEMEHHBIX DPSAOB. AHAIU3 CIIy4allHBIX OCTAaTKOB.
Onpenenenre aaeKBaTHOCTH MOCTPOEHHON MoAeH (BepudUKalMs MOJENIN) JAHHBIM
HaOIoAeHUS.

I'enernueckue anroputmel. Ormnpexaenenue, 3amaun  AJl, pemaemMble Ha OCHOBE
HCIO0JIb30BAHUS F€HETUYECKUX aIrOpUTMOB. OCHOBHBIE MOHSTHS U TEPMHHBI, IPUHATHIE B
00J1aCTH FeHETUYECKUX aJITOPUTMOB. XapaKTEPUCTUKU T€HETUYECKUX aITOPUTMOB.
['enernyeckue alropuTMbl. DTaribl padOThl FTEHETHUECKOTO aITOPUTMa Ha MpUMeEpe
KOHKPETHOM 3aJ1a4H.

I'enernueckue anroputmbl. [lokazarenn »¢¢ekTuBHOCTH pabOThl TE€HETUYECKOTO
anroputMa. OCHOBHbIE OTJIMYHUS T€HETUYECKUX AITOPUTMOB OT TPAJAULIUOHHBIX METO/I0B
ONTUMM3ALMH, UX JOCTOMHCTBA U HENOCTAaTKU. llepcrekTuBbl pa3BUTUS I€HETHUYECKU
aJIITOPUTMOB.

DBOJIOLMOHHOE MoJienupoBanue. OCHOBHBIE onpeaeneHus. [IlpuMenenre anroputMoB
ABOJIIOIIMOHHOTO MOJIEIMPOBAHMUS [l PELICHUs 3a7a4 CTPYKTYPHOU MIAEHTUPUKAIIIU
MOJEIH.

HeliponHsie cetn.

KoMmbroTepHble TEXHOIOTHH pELIeHHs pa3HbIX TUIOB 33134 A/ B coBpeMeHHOM
CTaTHUCTUYECKOM MPOTrpaMMHOM 00€CIIEYeHUH Ha MPUMEPE peabHbIX AKETOB.
Texnomorun Data Mining, OCHOBHBIE 3TaIbl, 0COOCHHOCTH.

Hamnpasnenuns pa3BuTusi METOI0B, TEXHOJIOTHI U CPEACTB pelieHus 3anad A/l.



denepanpHOE rOCyIapCTBEHHOE OFODKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)
Kadenpa aBTomMaTH3upOBaHHBIX CUCTEM YIIPABIICHHS

IMacnopT KOHTPOJILHOM PadOTHI

o IucuuIuIMHe «MeTo/Ibl aHallnu3a JaHHbBIX», 8 CEMECTp

1. MeToanka oueHKH

B pamkax koHTponbHOM pabOThl (pacueTHO-TpaUUYECKOTO 3aJaHus) TO JAUCIHUILUINHE
CTYIEHTBI JOJDKHBI PEUIMTh 3a/lady KiacCU(pUKaLKU C IMOMOIIbI0 HEWPOHHBIX ceTeil. JlomyckaeTcs
M3MEHEHHE NOCTAHOBKH 3a/1a4M MPU KCIIOIb30BAHUH CTYJIEHTOM HOBBIX MAaCCHUBOB JIaHHBIX.

[Ipy BBIMOMHEHUHM KOHTPOJIBHONW PabOTHI CTYIAEHTBI JOJDKHBI IMPOBECTH IPEIBAPUTENbHBIN
aHaJIM3 MaccHBa JIaHHBIX, CHOPMYINPOBATh NOCTAHOBKY 3aJ[aud, BHIOpATh METOJ U CPENLy pPEIICHUS
3aJlauM, OLIEHUTh U MHTEPIPETUPOBATh NOJyYEHHbIE pe3yibTaThl. [Ipu MCHOIB30BaHUU HEHPOHHBIX
ceTeil He0OX0IMMO TAKXKE apryMEHTUPOBATh BHIOOP MapaMeTpOB CETH U aJrOpuTMa 00ydeHUsl.

OO0s3aTenbHBIC CTPYKTYPHBIE YACTH KOHTPOJIBHON PabOTHI.

1. Onwucanue MaccuBa JAHHBIX.
2. llpenBapurtenpHblil aHaNU3 MaccuBa JaHHBIX. [Ipu HEOOXOAMMOCTH — CHMKEHHE Pa3MEPHOCTU
IIPU3HAKOBOTO IIpocTpaHcTBa. KoppersaoHHbIN aHaIN3.
3. IlocraHoBKa 3aayn.
4. BpiOop 1 HaCTpoiika mapaMeTpoB CETH.
5. AHanu3 NoJay4eHHBIX PE3YJIbTATOB.
OueHnBaeMble MO3UIIMH: BCE 00s3aTesIbHbIE Pa3/ielbl.

2. Kpurepuu oueHku

Pabora cunrtaercs He BBINMOJHEHHOM, €CIM BBINOJHEHBI He Bce dacTu PI'3, orcyrcTByer aHanms
MAacCUBa JIaHHBIX, OMMCAHUE MPOLECCA MOCTAHOBKU W PEIICHUA 3aJa4M, CTYJACHT HE MOKET MOKa3aTh
MIPOIIECC pelIeHUs 3a/1a4H, OIICHKa COCTaBysieT MeHee 21 Oaia.

PaboTa cumTaercst BRIMOJHEHHON HA MOPOrOBOM ypoBHE, eciii 4yacTu PI'3 BeImosiHEHB! (hOPMAaIBHO:
aHaJIN3 MAacCUBa JIAHHBIX MPHUCYTCTBYET, HO 0€3 MOSCHEHWH, MOJIydeHHBIC PE3yIbTaThl JTOCTATOYHBI
JUI TIOHUMAaHUs, HO He OOBSCHEHBI, CTYJACHT MOXET IMOKa3aTh MPOIECC PEIICHUs 3aJIauM, OICHKA
coctasisier 21 Gan.

PaGoTta cuumTaercss BBIMOTHEHHOW HAa 0a30BOM ypOBHE, ecid oO(opmieHHE OT4YeTa B IIEJIOM
COOTBETCTBYET TPeOOBAHUSAM, HO HEKOTOPBIC pa3zieiibl HE COACPIKAT MOSCHECHUH WM TIPOIYIICHBI,
CTYJIEHT MOKET YBEPEHHO OTBETUTH Ha BOMPOCHI O MPOILEAYPE PEIICHH 3a7aud, OIICHKA COCTaBIISET
22 — 34 6anna.

Pabota cunTaercs BBITIOJHEHHOW HA MPOABUHYTOM YPOBHE, €CJIM aHAJIN3 MAacCHBA JAHHBIX MTPOBEICH
MTOJIHOCTBIO, TPEIIOKCHHBIC BAPHAHTHI PEINCHUS 3a7add, IMOJTYYCHHBIC Pe3yJbTaThl KOPPEKTHBI U
WHTEPIPETUPOBAHBI, CTYACHT YBEPCHHO OTBEUAaeT HA BCE BOMPOCHI IO IOCTAHOBKE 3a1add |
MIPOIIECCY €€ PEIIeHHs, OlIeHKa cocTaBisieT 35-40 6amios.

3. IIxkajna oueHKH

B o0umeit ouenke no nucuuiuiiHe 6amuibl 3a PI'3 yuuThIBaroTCS B COOTBETCTBUU C NpaBUIAMU
0aJUIbHO-PEUTUHIOBON CHCTEMBI, IPUBEIEHHBIMU B paboueil nporpaMMe AUCUUILINHBL. bamisl 3a
PT'3 cymmmupytores ¢ Oamtamu 3a 1abopaTopHbie pabOThI, BBITIOJHEHHBIE B TEYCHUE cEMecTpa, 0e3
ko3¢ ¢unmenToB. Beimonnenue u 3ammra PI'3 ABIsAOTCS OCHOBHBIM TpeOOBaHUEM Ui JIOIMYyCKa
CTYIEHTA K 3a4€eTy.



4. Tlpumep BapMaHTAa KOHTPOJbLHON padoThI

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUNICKOIM ®EJIEPALINN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIHIET'O [TPO®ECCHUOHAJIBHOT'O ObPA3OBAHUA
«HOBOCUBUPCKHWI I'OCYJIAPCTBEHHBI TEXHUYECKUI YHUBEPCUTET»
KA®EJIPA ABTOMATU3NPOBAHHBIX CUCTEM VYIIPABJIEHUA

Ot4er 1o pacueTHO-rpapuyecKoil (KOHTPOIBHOM) padboTe
0 AUCUUIIIMHE «MeToabl aHaIn3a JaHHBIX)»
3anaua knaccudukanuu ¢ noMmousio HelipoHHbIx ceteil B cpene STATISTICA,

DEDUCTOR u SPSS

Brinmoaawnnu :

[IpoBepun :

HoBocubupck, 2016
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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
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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
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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.

12



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

13



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

14



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

HelipoHe! |

EblXOqHOMN

Cnofi |
I

—AETUEALLMOHHAR FYHK LA

THn pyHKk LM [EMrMDw:la

K.pyrizHa 1,000 i!
;

Curmounga

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
FPacnosHaHo [%] 9716

~ TECTOEDE MHOKECTED

= 7] Makc. owwmtka
[ [V Cpean. oumtka |

PacnosHaHo [Z] |

4 74E-03

100,00

1,00E-01

1,00E-02 4 :

i
1
'
i
I
1
1
T
i
1
'
i
i
)
i
i

-
[
'
]
'
[
1
T
I
'
'
]
I
=
1
i
1 I

~=pqm===em=dec=----qgH

Jnoxa
1000

Bperda ofyyeHLA
000

T ern 0AHOBNEHMA
o =
[] Pecrapr

= Nyck

Il Mauza

o200 550 600 630 700 730 &00 &30 900 o

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
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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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