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Ot aBTOpOB

PasBUTHE H CTAHOBJEHHE OOpabOTKH AAHHbIX Kak CaMo-
CTOSITE/bHOM JMCUAIVIHHBL TPOMCXOJHJIO HA TPOTSKEHHH GoJjiee veM
nByxcot Jer. TeopeTHuecKHe H MPAKTHUECKHE HCCIIEOBAHHSA B 3TOH
obnacth (Ha3biBaeMOM ceduac, Kak MpaBuio, CTATHCTHUECKUM aHa-
JIM30M) TIOABITOXKKIM paboThl Kenaania u Croioapra [23—25]. Kasa-
JI0Ch, UTO 00'beM BbIYHC/IEHHH — OCHOBHAsA TPYAHOCTb, KOTOPYIO CHH-
Mer npumenenne DBM. 3a 31 rojibl CO3/1aHO MHOXKECTBO pasHYHbIX
[aKeTOB NMPOrpaMM JJIsi MallHHHOM 06paboOTKH JaHHbIX H MOSBHJIHCH
ny6/IMKALNK O pe3yJ/ibTaTax, NojlyueHHbIX Ha ABM. OnHako, npeyBeJsu-
uHBasi BO3MOMKHOCTH DBM, 3a6biBaior, uTo H lleHa OLIHOKH TaKxke
yBEJHUHBAGTCS, MCTOUHHKH Xe OIIHOOK OCTAIOTCH MNPEXHHMH H He
3aBUCSIT HH OT Pa3pabOTOK HOBBIX METOJOB, HH OT HaJ/M4Hsl 9BM.

Hauwr ONbIT B3aHMOJGHCTBHSI C LIMPOKHM KPYroM MOJb30BaTe/eH
SBM npu pellleHHH PasJiHUHbIX THIIOB 3a/1a4 aHANH3a JaHHBIX BbIABHI
KapTHHY 4acTo GeCCMbIC/IEHHOM TPaThl BPEMEHH H JICHET Ha 06pa6oTKy
JIAHHbIX, B KOTOPBIX IPHYHHbI H CIEACTBHS JIHOO0 nepecraB/ieHbl MecTa-
MH, JH60 OTPAXKEHbI B TeX AAaHHbIX, KOTOPbIE HE HCIOJIb3YIOTCS. B pas-
JIMUHBIX MyOJMKALHAX BaXKHeH l1asi Haua/lbHasi CTalusl c6opa u popmu-
pOBaHHsI JAHHBIX MOJIUAJIHBO OOXONMTCS HJlH MOAMEHACTCSE yTBepXKe-
HHSMH, 4TO BbIGOpKa (JaHHbe) JOJKHA GbiTh TpeACTaBHTENbHOH,
JAHHbIE JOJKHBI ObITh HHpOpMaTHBHEIME K T. 1. Ho aTH TpeGOBaHHUA
ABJISIIOTCS] BTOPHUYHBIMH, OMPeeNIIOMM XKe (PaKTOpOM 6blJ B OCTaeT-
csi MPOQeCCHOHANH3M HCC/e/loBaTeNel, U HUKaKas 9BM, HHKaKue
H30LPEHHBIEe POrpaMMbl 06PaGOTKH He MOMOTYT JHJICTAHTY M3BJEdL
U3 JaHHbIX (H «XOPOIIHX», H KIJIOXHX») HH(POPMALHIO.

ABTOpHl 3allyMaJlH 3Ty KHMTY B IepBYI0 Ou€peib KakK OMHCAHHE
NPAKTHYECKOTO OIMbiTa MO B3AHMOJEHCTBHIO C KPYroM 0JIb30BaTe el
crcteMbl ananu3a aanaeix CUTO. Dot onbit No6yaui Hac copmyJiu-
DOBATh M H3J0KHUTD PsiJ BONPOCOB, KOTOPHIE MOKA HE HALIA 10CTATO!-
HOTO OCBELIEHHS! B JMTEpAType, HO KOTOpble, HA HAll B3NIAL, Heo6Xx0-
JMMbl CHELHAJHCTy MPeAMeTHOH 006JacTH, HMCNOJb3yOLIEMy 3BM
A0Sl apanu3a coOpaHHbIX HM AaHHbIX. EciiM paHbile CHELHANHCT IO
aHaJIu3y JAHHbIX, KaK PaBHJIO, IPHHAMAJ HENOCPEICTBEHHOE ydacTue
B cGope 1 06pabOTKe JaHHBIX (OCOGEHHO Ha 3TaNax MOCTAHOBKH 3afadH
W MHTepNpeTaldd Pe3yJabTaToB), TO Temnepb, ¢ GLICTPbIM Da3BHTHEM H
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pacrnpocTpaHeHHeM NMePCOHaNbHBIX BEIYHCHTENbHbIX CPEACTB, Clelua
JIHCT TIpeJIMETHOM 06/1aCTH BCe uallle 0Ka3biBaeTCsi OIMH Ha OJIMH C pea
JH30BaHHOH Ha DBM cucreMoii 06pabOTKH LaHHBIX U HHCTPYKIHUEH M
ee sKcnayaTanu. [103ToMy 60JIbllIOe BHUMAHKE Y/eJIsieTCs B KHATE 0P
raHu3aluu paGoThl 4eJ0BeKa, KOTOPhIH He SIBJSIETCS CHELHaTHCTOM I
aHaJM3y IaHHbIX H IOYTH HE HMeeT OmbiTa pa6orhi c IBM. ABTOph pac
CMaTPHBAIOT NPEHMYILECTBEHHO HE MaTeMaTHUeCKHe Mojie/n 06paGoT-
KH [JaHHBIX, 4 NOCAE008ATEAbHOCTb OelicTéul, KOTOpbie BbLNOAHAET
noassosaress IBM 8 npouecce pewenus ceoetl 3a0adu.

H30KeHHe BefeTcs Ha mpuMepax paboThl CHCTEMbl aHaJIH3a
nauabix CUTO (Cucrema Hurterpuposannoit Ta6muunoii O6pa6or-
ki) * nyisi IBM pasnuMYHBIX THIOB, BKJIOYasi MepCOHAJbHbIE (CYBER,
EC 3BM, IBM-PC/XT, AT). dta cucreMa NepBOHAuYaJIbHO CO3[a-
Bajach KaK 4acTh MPOTPaMMHOro oGecneueHHsi HH(GOPMAIHOHHO-BBI-
YHCIUTEJbHOM CETH KOJIIEKTHBHOrO MOJIb30BAaHUS, aGOHEHTaMH
KOTOpPO# SIBJISIIOTCSI COTPYIHHKH aKaJeMHUYECKHX HHCTHTYTOB JIeHHH-
rpaackoro Hayuydoro nexntpa AH CCCP, yueGHbIX 3aBefeHHH, MPO-
MBIIJIEHHBIX PEeANpUsTHH, yupexpaenud JlenmHrpama u oO6sacTH.
[TosTOMY 3BOJIOLHSI CHCTEMbI IPOXO/K/IA B MIEPBYIO OYepe/lb MO BJIHS-
HHEM TeX MPAKTHYECKUX 3a/ay, C KOTOPbIMH 00palllalkuch K HaM I10Jib-
30BaTeJ/IH, H 0COGEHHOCTH CUCTEMBI OTPaXKaIOT HX peaJibHble 3aNpOChl U
TpeGoBaHus. B pe3ysnbrare nocjeJHae BEPCHH CHCTEMBI TPHOGPEJIH HaIl-|
PaBJIEHHOCTb Ha YI0BJIETBOPEHHE IOTPEGHOCTEH 0/1b30BATE €M P a3/1HY-
HBIX MIPEeJMETHBIX 06J1aCTeil, ypPOBEHb MOArOTOBKH KOTOPbIX MOXKeT ObiTh
CaMbIM pasHbIM — OT HOBHUYKA, [JI KOTOPOTO PeaJH30BaHbl (PYHKIHH
o6yuenusi, 10 mpodeccHoHana, KOTOPOMY NpPeLOCTaBJEHbl LIHPOKHE!
BO3MOXHOCTH HCIIOJIb30BAHHSl €r0 OMbITA.

[TocTpoeHHe KHHIH HETPaAHIMOHHOE: OCHOBHbIE BOMPOCH paccMar-
PHBAIOTCS HE MOCJIEI0BATEIbHO, 8 B 3HAUMTE/IbHOW Mepe apaJijieJbHo,
C TIOCTeNeHHbIM yTOYHeHHeM aetaJseil. Ham npeacrapasiercsi, 4to Takou
cnoco6 pacKpbITHSI MaTepHana CIOCOGCTBYeT ero Gosiee MOJHOMY
BOCNPUSITHIO HAYHHAIOLIHMH OJNb30BaTE/ISIMH, 4 HMEHHO Ha HHX B Mep-
BYIO Ouepeib OPHEHTHPOBAHAa 3Ta KHHra.

B nepBbix ABYX rsiaBax 06cyKaaioTcs o6uue npobJeMbl aHaInu3a
JAaHHBIX, OPraHU3alUu B3auMopelicTBus yesoBeka 1 DBM. Hauunas
C TpeTbell ryiaBbl B paMKax OCHOBHBIX 3TaloOB aHa/juM3a JaHHbIX pac-
KPbIBAIOTCS MOAXOIB K peIeHHI0 Hahbojiee 4acTO BCTPEUAIOLIMXCS
3ajay ¥ HHTEpPIPETalUU Pe3yJbTaToOB Pa6OThl Pa3JIMUHBIX aJITOPHTMOB
06pabOTKH HAHHBIX.

Astopnl Beipaxaior Gaarogaprocts C. A. AiiBassiny u 10. K. Lle-
MaKHHY 3a KDUTHUECKHE 3aMeuaHHsl, CleJlaHHble IIPH YTEHHH PYKOIHCH.

* B paspa6otke pasnuunbix Bepcuil cucrembl CHUTO mnpunumanu ydyacrue
B. B. Anekcannpos, A. U. Anekcees, H. [l. Topckuit, B. A. Epoxun, JI. B. Kansiruna,
A. M. Hukugopos, A. M. CemeHkoB (JIeHHHrpaiCKHi HHCTHTYT MH(OPMATHKH H aBTO-
marusanuun AH CCCP); 1. H. Hapsyanaes, I1. M. Uckangepos, III. X. ®aseuios (HI1O
«KuGepueruka» AH Y3CCCP).
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1. fLaHHble, DBM, nonb3oBaresnb

Jlanuble, DBM 1 moJsb3oBaTesib CTaJH CErOAHSA TpHaLoH
U pellleHHH 3a/1ad yCKOPeHUsl HayYHO-TeXHHUYECKOro nporpecca, XoTs
KaXK /bl 3JeMeHT 3TOH TpUaJbl CYILEeCTBYeT H Pa3BHBAETCs, Ka3aloch
6bl, CAMOCTOSATEJIBHO. :

Jlannble — 3T0 BOCTIPUHAMAeMble 4eJOBEKOM (AaKThl, COOBITHS,
COOGILeHHs, U3MEPsIEMble XaPAKTEPUCTHKH, PETHCTPHPYEMbI€ CHIHAJIBL.
CrenruKa NaHHBIX B TOM, 4TO OHH, C OJHOH CTOPOHBI, CYILECTBYIOT
HEe3aBHCHMO OT HAGJI0faTeNs, a C JAPYrof +— CTAaHOBATCS COOCTBEHHO
«1aHHBIMH» JIHLIb TOTAA, KOTAa CYLIECTBYET lieJleHanpaBJIeHHO COOH-
patouuit ux cy6bekr. M3 Bcero MHOXKeCTBa NMPOMCXOASIIIHX COOBITHH,
13 6OraTCTBA CBOMCTB peaJibHbIX OOBHEKTOB HCC/IEN0BATE/b BBIAE/SET
TOJIbKO BIIOJHE KOHKPETHblE JaHHble — Ty MaJjylo 4acTb OrpOMHOrO,
IOTEHIHAJBHO CYIECTBYIOIIEro Marepuana, Koropas, Ha ero B3LJsA,
HEOGXOAMMa JJIsl PELIeHHs] MOCTaB/JEHHON nepej HUM 3alayH. Takum
06pa3oM, JaHHbE OKAa3bIBAIOTCS T€M OCHOBAHHMEM, HA KOTOPOM 3aTeM
BO3BOJHTCS BCE 3[aHHE 3aKJIIOUeHHH, BHIBOJOB U pemenuid. Ouu BTO-
PHYHBI 10 OTHOIIEHHIO K IleJH UCC/IeNOBAHHS H npeiMeTHOU 06JIaCTH,
HO MepBHYHBI MO OTHOLIEHHIO K MeTOJaM MX 00paGOTKH W aHaJu3a,
H3BJIEKAIOIIMM U3 JaHHBIX TOJBKO TY HHPOPMAIHIO, KOTOpasi NOTEHIH-
aJbHO HOCTYNHA B paMKax oroGpaHHOro Marepuasa. Eciiu c6op nan-
HbIX TPOM3BEJEH HEBEPHO, €CJId OHH He OTPAXKAalOT CYILIECTBEHHBIX
B3aHMOCBsI3ell MpPeJIMeTHOH 06s1aCTH, TO H aHAJIH3 OKAa3blBAETCH Gec-
M0JIe3HBIM. j

Kak ke mpoHcxonuT o6paboTKa AaHHbBIX, UTO He0OXOAHUMO AJIS UX
ycnemHoro ananusa? M uto Takoe BooOlle aHAJIH3 IaHHBIX? B KOH-
TeKCTe 3TOH KHUTH QHAAU3 OQHHbIX — 3TO COBOKYIHOCTb METOIOB H
CPEICTB M3BJEUEHHS] W3 OINpejeeHHbIM 006pa3oM OpPraHU30BaAHHBIX
JlaHHBIX HHGOPMAIMH JUIsi IPHHATHA pemenuil. (B KHHre MOx «onpese-
JleHHO# opraHH3auueii» MoHnMaercsi Gopma, B KOTOPOH Mpe/CTaBJIeHbl
JNaHHble: Ta6/ulla, OMHCHLIBAIOIIAsI CBOMCTBA Habopa 3MIHPHYECKHX
00BEKTOB. )

Yaie aHaJH3 JAHHBIX COMOCTABJSAIT B JHTEpaType C MaTeMarTH-
YecKOH CTAaTUCTHKOH, CuMTasi, B 3aBUCHMOCTH OT B3IJ/ISIOB [AAIOLIEr0o
ompejie/ieHHe aBTOPA, AHAJIU3 NAHHbIX JK60 GoJsee IHPOKUM IMOHSITHEM,
yeM craTHCTHKa, 160, HAao6opoT, yacTbio ee [2, 15, 33, 47].

B oTeuyecTBeHHOH JIHTEpPATYyPe «aHANHU3 JAHHBIX» YACTO CHHOHHUMH-
YeH TepMHHY <IPHKJafHasi CTATHCTHKAY [2, 3, 19], moxuepKuBalomeMy
NMPaKTHYECKYIO HAMPaBJIEHHOCTb COOTBETCTBYIOIIMX METOAOB o6pabor-
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KA [AaHHbIX. Mbl B 3TO# KHHre MpeANOYHTAEM TEPMHH «aHa/u3 NaH-
HBIX», HOCKOJIbKY OCHOBHOE BHUMAaHHE COCPEJ0TOYEHO He Ha CTATHUCTH-
YecKHX METOLaX, a Ha 0COGEHHOCTSIX UX HCMOJb30BaHusl. PopmasbHbie
MEeTO[Abl aHANH3a [aHHbIX (HJH NPUKJAAJHOH CTATHCTHKH) MOXKHO
CPaBHHTb C THIIOTETHYECKOH «CaMOBAPKOi», B KOTOPYIO Bbl Gpocaere
TO, YTO ecTh MOA pYyKO# (maHHBIE), H Mojydyaere 6/i0Aa, KOTOpble U3
STHX MPOAYKTOB MOXKHO MPHIOTOBHTh (pe3yJbTat). B aTom ciyuae He
HCKJIIOUEHO, 4T Cyn GyaeT MoJaH K Y2KHHY, a 3@ KOMIIOT COMJIeT rop-
yuyHbli coyc. UToGB! 3TOr0 HE MPOM30ILIO, HALO BCE-TAKH MOHHUMATD,
B KAKOH T0CJIe10BaTeNbHOCTH U 4TO KiaacTb. CjeqoBaTe/lbHO, AJisi TOrO
4T0GHl NHILA Obld JEHCTBHTEIbHO BKYCHOH H 3[J0POBOM, MOJI€3HO €CJH
¥ He 3HATh KYJHHapHbl€ PEienTbl, TO NPEACTABJATb, UTO Ileld Ge3
KanycTbl He ObiBaeT. VIHBIMH CJI0OBaMH, NMpUMeHeHHe (GOpMaJjIbHbIX Me-
TOJOB He J1aeT XOPOIIEero pe3yJ/ibTara, ecjlH He pa3o6paTbCsi C TEM, Kak
¥ KaKHe [JAaHHbIE MOXKHO H HYXKHO BBOJUTb B 00pabOTKYy, /IS UEro
HY»K€H pe3y/IbTaT M 4YTO C HAM MOXHO, @ 4Yero Hesb3si Je/1aTb.
Bropas cocrasastioutast Tpuaasl — IBM. KoHeuHo ke, 3TO H €CTb
Ta «caMoBapKa», KOTopasi nepemMaJibiBaer JaHHble H MPHroTAB/IHBAET
M3 HHX Pe3yJbTaThl COTJIACHO 3a/0XKEeHHbIM B Hee peuentam — Hpo-
rpammam. To, 4TO aHA/IH3 JaHHBIX BEAETCS C OMOILbIO 9BM, Ha Halu
B3IJISiZ, He OueHb NPHUHIMNHAAbHO. [0pa3fo BaxHee, UTOOH YeTOBEK,
pelnaoiuil 3aga4yy aHa/iusa, Obll KBaJM(UIHPOBAHHBIM ClELHATHC-
TOM B TO# 06J1aCTH, I/ie 3TH JaHHble noJaydyeHbl. Hanpumep, nepesn Haua-
JIOM BTOPOH MHPOBOH BOHHBI COTPYAHHKH OJHOTO H3 aMepPHKaHCKHX
YHHBEPCHTETOB Ha OCHOBE JaHHbIX, MyOJHKyeMbIX B HEMEKOH MepHO-
JHYECKOH IledaTH, CyMeJH MNPOBECTH TIJyOOKHH aHa/lu3 CTPYKTYpbI
repMaHCKOH BOEHHOH NPOMBILIJEHHOCTH H BEPHO OLEHHTh BOEHHO-
NPOMbILIJIEHHBIH MOTeHnuaa I'epManuu, BIJIOTH MO OTKPBITHSI HOBBIX
3aBOJIOB, LleJiedl MPOHM3BOACTBA, PeXHMMa paboThl TpaHCmopTa U T. I.
B yem xe Torgz coctout posib IBM? IlepBas ee pojib — CJOYXKHTD
MHCTPYMEHTOM Jisi GBICTPOrO CYeTa, HO He MepeBOAsi KOJUUeCTBO pa-
60THl B KauecTBO. Bropasi po/ib, Ha HaIll B3I/, 6ojee BaxHasi, COC-
TOUT B TOM, uTo DBM MoOXeT CJAyXHTb AKKyMyJATOPOM 3HaHHM.
CrHelMaNHCT 110 aHAJU3Y JAHHBIX SIBJAsSiETCS TeM Hied-IoBapoM, KOTO-
pbifi OTOMpaeT M 3aKJajblBaeT B «CaMOBApKy» peleNTbl M3 CBOEH
O6IIMPHO# MPAKTHKH, KOTOPbIE, HA €ro B3rJsaj, Haubo/ee ynoTpeOu-
TenbHbl. Kak Jii06asi KHUra HeceT YacTHIy AYLIH aBTOpa, TAK U MAallHH-
Hasi PorpamMma MpefocTaBiseT BO3MOXKHOCTb MCIIO/b30BATb 3HAHUS
u yMeHus Apyrux Jjiogei. [Toaromy uenosbsopanne IBM — 310 daxru-
YeCKH UCIO0Jb30BaHKHe HAKOIMJIEHHOTO ONbITa CHellHaJHCTOB 110 aHaJU3y
JAHHBIX, YMHOXXEHHOrO Ha CKOPOCTb BBINOJIHEHHUS DYTHHHOH paboThi.
IMoas306aress — TPeThbsi COCTaBJsA0OILAs TPHAAbl. Tak Ha3bIBAKOT
cefluac Bcex TeX, KTO ucnosibdyer DBM nuis1 pelieHusi CBOUX MPHUKJAL-
HbIx 3afau. Knacc nosab3oBartesieil oueHb HeoqHOpoAeH. BoabuinHCTBO
ero (OHO JOBOJIBHO GBHICTPO PacTeT) COCTABJSIOT TaK Ha3blBaeMble
«HaUBHbIE» I10/b30BATEJH, He HMelollie HaBbIKOB MPOrPaMMHUPOBAaHHUS
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¥ 4acTo COBepIleHHO He MpeacTaBisionike cebe, yto Takoe IBM u kak
¢ Helt pa6oratb. Ho «HauBHOCTb» B HHOpPMATHKE, aHAJH3€ NaHHBIX,
BBIYHC/JIHTEIBHON TeXHHKe (T. €. B 00JIaCTSIX HX HEKOMIIETEHTHOCTH)
OTHIOAb HE O3HA4YaeT OTCYTCTBUSI y TAKOro MOJb30BaTeNisl 3HAHHH B
apyrux obaactax. Bosee Toro, Mbl mpeanoJiaraem, uTo MoJb30BaTeb,
KOTOPOMY aJ[pecoBaHa 3Ta KHHra, 00si3aTe/IbHO sIBJSETCS M P O ¢ € C-
CHOHAJOM B CBOell mpeaMeTHOH 06J1aCTH (COLHOJIOTHH, 3KOHO-
MHKe, (H3UKe, MeHIUHE U T. II.) ¥ 006JaaeT rJyOOKUMH MO3HAHHSAME
0 TPHPOLE TeX HAHHBLIX, KOTOPbie OH XO4eT 06paboTraTh. '

[Nonb30BaTenb — CHEHANUCT NPEAMETHOH 006JIACTH U CIEeNHaJUuCT
10 aHajJu3y JaHHBIX B Heasne B3aHMHO [OMOJHSIOT APYr Apyra H
O6IIMMH YCHJIHSIMH YCHEIIHO MOTYT PEeHIMTh NMOYTH JI0Oylo 3ajady.
Ho uro gesath MoJib30BaTENIO, €C/IH CIeLHaIHCTa 10 06paboTKe PALOM
Her? Takasi cuTyanusi BO3HHKaeT BCe yallle, a CKOpPO, BUAUMO, CTaHeT
TUNUYHOH — Belb apMHsi MOJb30BaTesJeH BbIUMCJIHTENbHOH TEXHHKH
pacTer GbICTPO, yBeqHuHBaercss H napk IBM, a KosHuecTBO CrelH-
aJIMCTOB pacTeT o4YeHb MejJeHHO. YTo e MOXeT NMOMOYb MOJIb30Ba-
temo? [IpakTHueckHe pYKOBOACTBA, mocobusi, cnpaBouHuku? Ho
noaasJsiollee GOMbIIMHCTBO H3aHUH NOCBSIIEHO ONHCAHHUIO METO0B
aHa/a{3a [IaHHbIX, 3HAYMTEJbHO MEHbLUIHH OO0beM — 3TO OIHCaHHS
MakeTOB NMPOrPaMM H CHCTeM 06paGOTKH M aHa/lu3a NaHHBIX Ha OBM,
OPHEHTHPOBAHHbIE B OCHOBHOM Ha NMPOTPaMMHCTOB H Pa3pabOTYMKOB
MporpaMMHOro obecreueHHsl, W, HAKOHell, JHLIb €IHHHYHbIE KHHIH
MOryT ObITh peasibHO MoJIe3Hbl HAaUHHAIOIMM I10Jb30BaTeIAM — Clie-
HaNuCTaM NpelMeTHBIX o6JiacTell, He 3HAKOMbIX HH C NPOrpaMMH-
poBaHHEM, HH ¢ MeTojaMHu o6pa6oTku AaHHbIX Ha OBM. Ecan xe
yUYeCcTb, YTO KaTeropusi MmoJb3oBaTesNed O4YeHb NUHAMHYHA H COCTaB
ee MOCTOSIHHO OGHOBJISIETCS, TO CHTyalHsl CTAaHOBHTCS elle OoJee
OCTpOH.

Jlo nosiBienust 9BM nanHble 06pabaTbiBaJUCh NPEUMYILECTBEHHO
BPYUHYIO HJIH C HPUMEHEHHeM MPOCThIX MEXaHHYECKHX YCTPOHCTB.
CnenuanucT-cTaTHCTHK OblI €MH B TPeX JIMIax — OH OblI H TocTa-
HOBIIMKOM 3ajayH, H METONOJIOTOM ee pDelleHHs, H TeXHHUUYECKHUM HC-
nojHutesem. [losToMy KaaccHueckas JuTepaTypa — 3TO ONHCaHHe
MAaTeMaTHKO-CTaTHCTHUECKHMX METO/I0B U TEXHHKH PYUHBIX BBIYHCJIEHHH.
C nosiBsienneM u passutueM DBM ¢GyHKIHH pa3eNunuch: MaTeMaTHK-
NPOrpaMMHUCT CO3[aBaJj MPOTPaMMbl, a coOMpa/ AaHHble H CTABHJI
3anauy 06paboTKH ClENHATHCT NPeAMeTHOH obsacTH. OH ke B TeCHOM
KOHTaKTe ¢ MaTeMaTHMKOM HHTEPIPeTHPOBaJ pe3y/abTaThl 00pabOTKH.
Takoi#i cum6103, B 06111eM-TO, IPHHOCHJ U IPHHOCHT IIOHBIHE XOpOIIHE
pe3yJibTaThl, IOTOMY YTO KaX[blH U3 CHELHAJUCTOB 3aHHMAeTCs TeM
IeJoM, B KOTOPOM OH mpodeccHoHas. JlutepaTypa 3TOro mnepuojia
(a oHa u cocTaBisieT OCHOBHYIO Maccy) MO-NMPeXXHeMY paccMaTpHBaer
B OCHOBHOM METOJbl MATE€MATHYECKOH M NPHUK/IAJHOH CTATHCTHKH H
aHa/iM3a [JaHHBIX, HO HMEEeT TEHJEHIHI0 K OMHCAHHIO MPOrpaMMHbIX
cpenctB. [losiBasiiOTCS HHCTPYKUHUH AJ51 paboTbhl ¢ NPOrpaMMHBIMH



MPOJyKTaMH, OpHEHTHPOBAHHBIE HA KJlacC N10JIb30BaTeJel, BaleolH
OCHOBAMH CTATHCTHKH H MMEIOUIUMH ONBbIT pa6othl ¢ IBM.

B Hacrosiiiee BpeMsi cutyanusi uameHuaach. [lapk 9BM 6GoicTtpo
pacrer, BO3MOXHOCTH HX CTaHOBATCS Bce 6osee NOCTYNHLIMH, P€3KO
yBeJHUMBAETCS] KOJIMUECTBO MoJib3oBaresned. OQHaKo B Macce CBOeH
3TH 0Jb30BATE/H SBJISIOTCS HAUHHAIOLUMH B aHAaJH3€e JaHHbIX — OH
He BJIaJel0T MaTeMaTHYeCKHM annapaToM CTAaTHCTHKH, He 3Halo
TPaHHIl IPUMEHHMOCTH Pa3/IHUHBIX METO/0B, HE HMEIOT HaBLIKOB Pabo-
thl ¢ DBM. Eciin paHblile TaKo# ue/ioBekK, IPUXOASl CO CBOMMHU JaHHBIM
Kk OBM, Haxomus KBaJu(HLUHUPOBAHHYIO MOMOILb CleLHaNHcTa, T
Tenepb GOJBIIHHCTBO BBIHYKIEHO pa6oratb camocrosiTenbHo. IIp
TOM OKa3biBaeTCsl, YTO OMNHCAHHS NPOrpaMM H MeETOJOJOrHH HX
HCIIOIb30BaHKs, pacCUMTaHHble Ha MOJb30BaTe/el-CrnelnuaaucToB,
TPYJAHO BOCIIPUHHMAeMbI /151 HAUHHAIOL KX, He T03BOJISIOT UM yCIIeLIH
NPUMEeHSATh pa3paboTaHHOe NMPOrpaMMHOe obecledyeHHe. y

B HpenﬂaraeMoﬁ BHI/IMaHI/I}O yyTaTesdss KHHUre Mbl CTPEMHMCH B sT0o#i rJyaBe Mbl XOTHM I[I0KasaTh aHaJIu3 MAaHHBIX

KAKOH-TO CTENeHH 3amoJHHTh 3TOT MPOGe] — AaTh HAYHHAIOWEMYlTakpm, KAKHM OH NpPEICTaBJSeTCs PA3/MYHbIM YYaCTHHKAM MpOLeC-
NOJIb30BaTe/I0  (CNELHANTHCTy MpeAMeTHOd 06/1aCTH, pelIHBUIeMY}ca — nosb30BaTe 0, MAaTEMaTHKy W mporpammucty. IIpeacrasiennst
06paTHTbCS K BLIYHCAHTENbHOM TEXHHKE ISl PELIeHHs CBOed 3a1auH )fxak10ro W3 HUX OKA3bIBAIOTCS HEJOCTATOUYHLIMH H3-33a HEJOMNOHHMa-
OTHOCHTE/IBHO MPOCTOH HHCTPYMEHT JJisl pelieHHsi HaunGojee pacyyus cnenmdukd paboThl ABYX APYrMx napreepos. Ha namr B3rasg,
MPOCTPAHEHHbIX THIIOB 3a/ay aHa/Iu3a AaHHbIX. [Ipu 5TOM Mo HHCTPY-Ryyymum BapuaHTOM GbL10 Gbl OGpPalleHHe CIENUaNUCTOB M0 aHANU3Y
MEHTOM [MOHMMAaIOTCsi COBOKyMHOCTb mnporpamm (cucrema CHUTO) fnannpix (matreMaTHKOB M MPOrPaMMUCTOB) K NPAKTHUECKHM CHTYa-
a TakKXe HMHCTPDYKIHHM H -pEKOMEHJalWH 10 OpraHM3alud IpouecCaiiusim © peasbHbIM [aHHBIM. B To Xe BpeMs M0Jb30BaTeb
06paGOTKH JaHHBIX. JOJ2KE€H OCO3HaTh, UTO €ro NpodeccuoHaJu3M SIBJSeTCS pellalouluM
(dhakTopoM, BJHSIOIIMM Ha TMOJYyYeHHE [OCTOBEPHOrO pe3ysbTara
aHa/W3a, H HMEHHO OH HeceT OTBETCTBEHHOCTb 3a OKOHUYaTeJbHOe
NPUHSTHE pelleHus.

2. Mudbl M peanbHOCTM aHanM3a AaHHbIX

MckycerBy yrpoxalor nBe
ONAaCHOCTH: MacTep, KOTO-
pbIi He SIBJISIeTCS XYMOXKHH-
KOM, H XYJIOXHHK, KOTOPBIH
He SIBJISIETCSI MaCTepPOM.

A. Dpanc

2.1. Touka 3peHus nonn3oparens: «3BM pewmna...»

[To-BunuMoMmy, /1I060MY 4ejIOBEKY CBOMCTBEHHO CUHTATb, YTO MPO-
(beccHOHa/bHble 3HAHHUS CIelHa/JuCTa HEKOTOPOH 006/1acTH 3HAHHH,
He COBNajalolled ¢ ero CoOCTBEHHOH 006/1acTbio, TOPa3fo TaAyOxKe U
Hpe, ueM OHH ecTh Ha camoM jgene. M uem 3Tu nBe ob6sacTH maJjblie
IHa OT [Apyro#, TeM 3Ta H/II03Usl cuiabHee. Yem ruay6xe mpo-
€CCHOHAJIbHble 3HAHUSA CIelMaaucTa, 4yeM Bhllle ero KBajaugukalus,
JIeJOBATENbHO, ueM OOJIbllie «IPAHHIIA €r0 HE3HAHUS», TEM OCTOPOXK-
Hee OH OTHOCHUTCSI K BbIBOAAM U JNeHCTBHUSIM, KOTOpble OH caM INpef-
PHHHMaeT B 06/1aCTH CBOeHl KOMIETEHTHOCTH, HO, KaK 3TO HH mapa-
OKCaJ/JIbHO, TeM HEKPDHTHUYHEEe ero OTHOILIEeHHe K TaKUM pe3yJbTaTaM,
OTODbIe BBIXOAST '3a PaMKH 3TOH ob6sactd. XOpoIllo NMOHUMasi TPYA-
OCTH HAyyHOTO [O3HAHHS, CJIO0XKHOCTb, @ MNOPOH H BHELIHIOK
POTHBOPEUHBOCTb HOBBIX pe3yJbTaTOB, THUIOTe3, OH IMOJHOCTBLIO
N0OBEPSAETCST Jaxke 4esJOBeKYy CyIllecTBeHHO 0oJjiee HM3KOH KBaJIUu(H-
KallHH, €CJH TOJbKO B €ro MpeiCcTaBJEeHHH 3TOT 4YeJOBEK SIBJAAECTCH
OOJTbIINM CHEeLHaJIUCTOM.



[Tpoucxoaur oueBHAHAs (eTHIIM3AUMsT CIEUHATHCTA Macco
JIHWJIETAHTOB B 3TOH o6jacTd (HO He MeHee KBaJU(pUIKMPOBAH
HbIX CIIELHAJHCTOB B CBOMX 00J1aCTSIX), H BOT Mbl IPOCHM 3HAKOMOT
XMpypra paso6parbcsi B MPHUMHAX Haled TONOBHOH O6OJH,
3aTeM MNpHCTaeM K CIEUHANHCTy Mo HcTOpuH CMYyTHOro BpeMeH
¢ BonpocaMu o nmaneHun Pumckoit umnepun. MHorna, ecin noseser
Mbl MOJy4aeM HCUYepIbIBAIOIIHEe OTBETH, OJHAKO 4acTo, OKa3aBLIHC
«Ha yJIMIAX 4yKOro ropoia», Mbl C yAHBJeHHEM OGHapyXKHBaeM, 4T
3HAaeM ero He Xyxe GOJIbLIMHCTBA MECTHBIX KHTEJeH.

Bosi3Hb CO6CTBEHHON HEKOMIIETEHTHOCTH U NpeyBeJHUYeHHasi Bep
B BO3MOXKHOCTH JAPYroro uejoBeKa MHOPOXAAT He0GOCHOBaHHbI
HajeX bl He TOIbKO Ha TO, UTO KTO-TO BHIOJHHT 32 HAc 4acTb PaboThbl
HO H Ha TO, UTO OH BO3bMeT Ha ce0sl OTBETCTBEHHOCTh 3a ee pe3ysbTar
Korja uesioBeK rOBOPHUT Ha 3TO «HET», 3TO, KOHEYHO, Pa304apoBhIBaeT
HO He MpHHOCHT ocoboro Bpena. K riy6okomy coxaseHuio, B 06Jaact
npUMeHeHHs! BBIUMCINTEIbHOH TeXHHKH CHTYyallisi OKas3blBaeTCsi ropas
10 xyxe. Ha nbegecras BMeCTO ClelHasucTa (HO BCe XKe uesloBeKa
OKasaJjacb Bo3BeleHHOH MamuHa. Opynaue Tpyaa H CYObEKT
MpefCTaBJeHHH THICSY, a MOXKeT ObiTb, M MHJJIMOHOB JIIOAEH MO
MeHSJIUCh MecTaMH. [la 3To ¥ HeyAUBHUTEJNbHO I10CJIe TOTO, YTO HaroBo
pUIM 3a TPUALATH JET BOCTOPXKEHHble HaydyHble 0003peBaTesH
Koppecrnonnentbl. «O uyem MeutalT po6oth?» (M.: Mup, 1986)
«DNeKTPOHHBIA KoppecrnonaeHT coobaery (HTP — mpoGaemsl u pe
meHusi. — 1986 — Ne 10.) — BoT THmHYHble 00pasibl 3aroJOBKO
KoTopbie (mpd OyKBaJbHOM MOHHMAHWM MHOTHMH YHTaTeNsMH
NPHIHCHIBAIOT JOCTATOUHO NPOCTHIM HHCTPYMEHTAM BpOJ€ MULIYLIe
MalIMHKH CYIIHOCTHYIO XapaKTePHCTHKY 4esloBeKa — CBOGOALY B Mp
uATHH pewenuii. He ocraiorcst B ctopoHe u ydeHble. Tak, oquH H
aBTOPUTETHbIX AMEPHKAHCKHX CIeLHaJHCTOB B 00/1aCTH NPHMEHEHH
9BM s pelleHusi 3a1a4 «HCKyCCTBEHHOro MHTe/IekTa» A. Hbios
mucas: «... TexsHosoruss DBM mpensaraer BO3MOXKHOCTb BHEAPEHH
[OBeJeHHsI, OCHOBAHHOTO Ha pasyMe, BO BCe LIEJIH M YrOJKH Haller
mupa. C ee MOMOIIBIO MBI MOXKeM IOCTPOMTb 3eMJII0 00€TOBaHHYIO
(LLut. no: Illueiinepman B. Ilcuxosorus mporpaMMmupoBaHus.— M.
Panuo u cBasb, 1984.— C. 268.)

Bce 3T0 moOpoausio Cpeiu moJb3oBaTened (0COOEHHO Ccpen
TOJbKO HAUMHAIOLIKX CBOIO pabory Ha OBM uau Tex, KTO JHII
MCIIO/Ib3YeT Pe3yJbTaThl MAlIHHHBIX PACYeTOB) YCTOHYMBOE MHEHH
KOTOpPOE MOXKHO BbIpa3uTh Ppa3oil — «MalliHa IPUHAMAET PellIeHHe>
[Tpu sTOM HMeeTcsi B BHIY, UTO pelleHHe, NPHHATOE «GecrnpHCTPacT!
HOH» MAaIlIHHOH, KOHEUHO XKe, Jydlle yejoBedyeckoro. CrennanucThl
MaTeMaTHKH, paspabaTbiBaioliye a/IrOPUTMBI, H NPOrPAMMHCTHI OT
XONAT IJf TaKWX JoJed Ha BTOPOH MJaH, SBJAASACH B HX rJasa
4yeM-TO BpoOJe IMepelaTOYyHOro 3BeHa WM ToJMada, MepeBOIsiIer
Ha O6LIeNPUHATHII A3bIK KOJIOHKH BbilaBaeMblx OBM uudp. Ha camo
X)e geae DBM jgeficTByer 1Mo BMOJIHE OINpele]eHHOH INpPOrpamm
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IOJrOTOBJEHHOH MaTeMaTHKOM H MPOrPaMMHUCTOM. BbiXoaHbIe pe3yib-
TaThl ONpPEIeJSIOTCS B INepBYIO OYepeib BXOAHBIMH JaHHBIMH,
a BOT KaK 3TH PE3yJbTaThl NOJYUHTb, HALEXKHbI JIH OHH, NPABH/bHbI
WJd HEeT — Ha 3TO MoXeT OTBeTHTb He IBM, a cmeuunansucr mno
ananusy nadHbix. ITosromy nepBbifi M — «IBM pemuna »—
no/KeH ObTh pasBeHYaH. DBM Tonbko nepepabaThiBaeT jJaHHbIE
B COOTBETCTBHUM C 3aJI0XKEHHBIMH B Hee a/JTOPHTMAMH M BblAaeT
pesy/pTaThl 3TOH MepepaboTKu.

Tak e, KaK aBTOMOOHJb — «He POCKOILb, a CPeACTBO Iepe-
nBuxKeHHus», DBM — TOIbKO HHCTDYMEHT [/l BBINOJHEHHS OMpese-
JIEHHbIX PYTHHHBIX (YHKLHMH, a OTHIOAb HE YCHJIUTE/Ib HHTEJJIEKTA.
Hukakasi MallidHa He 3aMEeHHT TeX <«MaJIeHbKHX CepbIX KJEeTOUeK»,
KOTOpble TaK J06ua IpKioab Ilyapo u ¢ KOTOpPbIMH Mbl TOYEMY-TO
yacTo 3a0bIBaeM IMOCOBEILAThCS, OCOOEHHO €CJIH PALOM IeperuBaeTCs
pasHbIMH I[BETAMM 3KPaH JMCIUIesl W W3 MPUHTEpa BHINOJN3AIOT Ma-
rudeckde KOJOHKH LH(P H rpadHUku.

CrnpaBeJiIMBOCTH pPadH HalO0 OTMETHTb, YTO HMeeTCsl U JApyras
KaTeropusi Jioaed (mpaBaa, CyIIeCTBEHHO MeHblIasi), KoTopas,
Hao60pOT, HAUKCTO OTBEpraeT MallUMHHblE pacyeTbl HJH peLIeHHs,
MPUHATHIE HA HX OCHOBe. XOTSl 3TH JIIOAH CTOAT, Kasajnocs Obl,
Ha NPAMO TPOTHBONOJIOXKHBIX MO3MUMAX MO OTHOLIEHHIO K (PETHLIH-
saTopam DBM, omu6GKy OHH Je/alOT TOUHO TAaKyIO XKe: 3a MallHHOW
He BUJAAT uejoBeKa. YesoBeKa HILYLIEro, AyMamwlLero, TBOPYECKOro.
Tak e, Kak KHMra — 3TO He ropa Oymaru, a pa3MHOXKEHHbIe
B ThiCAUAX K3EMIUISIPOB MBICJIH W pa3iyMbsi aBTOpa, Tak H OBM —
He GoJblnof apudMoMeTp, a JOCTyNHOe [Jisi MHOTHX CPEACTBO
BOCIMOJIb30BATHCS - OMBITOM, 3HAHHUSMH M MHTYHUHEH CHEeIHalHCTOB,
3a/10XKEHHbIMH B NPOrpaMMbl, CHCTeMbl, 6a3bl JaHHbIX.

Eume oaun omacHbii MH(d, OBITYIOLIMH CpPeAHM M0Jb30BaTeJ/eH,
3ByudT Tak: «DBM He omubGaercs». Yacro ¢dpasa «pesy/bTart
nosyuyen Ha DBM» 3ByuuT Kak «xkeHa Llesapst BHe mojgo3penui». Jlei-
CTBHTEJIbHO, BBIUMCJHTEJNbHASI TEXHHKAa CTAHOBHTCA Bce GoJee
HalleXXHOH, M MOXKHO GbITb TMOYTH YBEPEHHLIM, YTO MallHHHbBIH
c6oil He mossusier Ha pesyabrar. Ho sHauut am 310, 4ro «IBM
He owwubaercsi»? Benb HHCTPyMeHTbl OIIHOOK He JeJIAlOT, OHH HJIH
OTKasblBaloT, M Jomaiorcsd. CrénoBarenbHO, HYXKHO TOBODHTH,
uro ODBM HblHe MOYTH He JIOMaeTcs M He OTKasbiBaeT, T. €.
BEPHO BBINOJHSAET 3aJ0XKEHHYIO B Hee nporpammy. A 310 yTBepxie-
HHEe, KaK HEeTPyAHO BHAETb, HECET COBCeM HHOH CMBICJ, UeM TE3HC
«ec]M pesyabTar modyued Ha DBM, To oH:Bepen». Jlis Toro utoGbi
pesy/abTar Obll BepeH, BEPHOH A0JKHA ObITb MpeXje BCero Ipor-
pamma, BePHbIMH [JOJIXKHbI ObITb H CAMH JaHHbIe, LOIXKEeH COOII0AaThCs
M eme unedbli psx  ycaoBui. Takum o6pas3om, OKa3blBaercs,
yT0 9BM He omwubaercs TOJbKO TOrAa, Korga He omiubaercs
CaM mo/b30Bare/]b W CIEeNMaNuCT MO aHa/JU3y NAaHHBIX, & 3TO, Kak
NOKa3blBaeT ONbBIT, CJHYJYaeTcs NajeKo He BCErja.

11



K KakuM TNOC/HEICTBHSIM TPHBOAAT 3/eMeHTapHble OIHOKH B
mporpaMMe MOXKHO HPOMJIIOCTPHPOBATh HA CJENYIOLEM MPHMEPE
(cm.: Jlun I'. PaspaGorka mporpaMmmHoro o6ecrneueHust 1Js1 CHCTEMbL
NpOTHBOpaKeTHOH 06opoHbl//B  Mupe Haykd. — 1986. — Ne 2. —
C. 4 — 13). Bo BpeMsi aHIJIO-apPreHTHHCKOTO KOH(JIMKTA H3-3a o=
KJeHACKHX (MasilbBHHCKHX) OCTPOBOB Obll TNOTOIIEH aHTJIHACKHH
scmunern «lledpduan». Kak coobiianoch, MPUIAHOH THOEH Kopab.ais
SBUJIAch HeBepHasi pa6oTa CHCTEMbl aHAJH3a BO3/YLIHOH 06CTaHOBKH
M PajHOJIOKALIHOHHOrO OOHAPYXKeHHs] paKkeT MNPOTUBHHKA. OpnHako
oluM6Ka COCTOSlJIa He B TOM, YTO CHCTeMa He pacro3Haja CHTHaJbl,
reHepHpyeMble TOJOBKaMH CaMOHaBe[JeHHsl apreHTHHCKHX paKer
Exocet, a B TOM, uTO, paclo3HaB HX, CHCTeMa Ha OCHOBaHUH
3a/I0:KEHHOl B Hee MNpPOrpaMMbl HIEHTH(HUIHPOBATA 3TH PaKeThl
KaK «CBOW», IIOCKOJIbKY TOYHO TaKHe 2Ke pakeTbl COCTOSIH
Ha BoOpYyXeHMH B BenukoGpuranuu. Kynaa JeTAT pakKerTbl, — 3Ty
unpopmanuio B8 IBM 3a10XKHTb 3a0bLIH. ..

Eme uame K HeBepHbIM pe3y/bTaTaM NPHBOAAT OLIMOKH
0Ib30BAaTe/IeH: 0OOBIUHO HEBEPHBIH COOpP AAHHBIX MJIH HempaBHJIbHbIH
ux BBol B DBM. Coueranue Bepbl B «Hemorpewmmnmoctb» IBM
npodecCHOHAaIN3M M0/1b30BaTeJed 4acTO MPHBOAAT B TAKHUX C/ydasX
K Kypbesam. Ha TmoJlyueHHbIH HEBEpPHbIII pe3yJbTaT HEKOTOpPOe
BpeMsi CMOTPSIT C JIETKMM HEJIOyMEHHeM, a 3aTeM CJleayerT ¢dpasa
TUma: «A Beib 3TO HHTEPECHO, €CJH <rumore3a>>, TO < psl
BLIBOJOB>>. Dojbiroe cnacu6o, Bbl o4YeHb MOMOTJH NOHATH CYTh
Hamux HaHHbX». OKasblBaercsi, MOYTH JIOOOH pe3ynbTaT MOXKeT
GbITh  COLepKaTeNbHO MpoMHTepnperupoBaH. Ilosromy  cienyer
¢ 6OJIbLIOH OCTOPOXKHOCTBIO OTHOCHTbCSI K HEOXHIAHHBIM pe3yJb-
TaTaM —KaK OueHb XODOIUHM, TaK U OYeHb NJIOXHM.

porecc, B pesyJbrare KOTOPOro, 06pa3Ho ToBOpPS, MOMCK TOTEpsiH-
oro Kioua BeleTcs Mox (oHapeM — Beib TaM CBETIEE. Oka-
ajoch, 4TO 1O Mepe pasBUTHSA MaTeMaTHYeCKoi CTATHCTUKH
cXOLHble €e MPENNoChUIKH H 3a/ayd, BOSHHKIIHE H3 peaJibHOH
pAKTHKH, OTOLLIH /Il MaTeMaTHKH Ha BTOPOH MJIaH, M, Kak Niams
pyu JIECHOM MO0XKape YXOLHT OT MecTra BO3ropaHusi TylAa, rle €eCTb
1§ Hero MHMila, TaK G60JbUIOe KOMHYECTBO HOBBIX CTATHCTH-
eCKMX HCCJIENOBAHUA BeeTcs TaM, Ile YAaercsi MOMyquTb «KpacH-
pie» pe3yibTaThl (C TOUKH 3peHHs MareMarika, HO He [0JIb30-
aTessi-PAKTHKA) . Jlisi CTaTHCTHKA TaKMMH 00/acTsIMH SBJSIOTCH
pexpe Bcero paboThl € «Hiea’n3upPOBAaHHBIMU> JAHHBIMH H YCO-
eplLIEHCTBOBaHHE CYIIECTBYIOLLHX METO/O0B.

B repBOM cCjydae MaTeMaTHK GepeT HeKyio yI06GHYIO €My,
0 HepeasNbHYIO B JIeACTBATEIBHOCTH CHCTEMY HCXOLHbIX IIOCHLI0K
Hanpumep, BbIGOPKY U3 HOpMaJibHOH TeHepajbHOH COBOKYIHOCTH
M3BECTHBIMHM TapamMeTpaMd W 00BEMOM, CTPEMSIIHMCA K 6ecKo-
euHOCTH) M HAuHHAET JOKAa3blBaTh TEOPEMbl M CTPOHTL BBRIBOARI

pamMkax 9Toll  (OpPMaNbHOH  CHCTEMBL. PesysbraThl TaKHX
OCTpOeHUii 3BydaT UacToO O4YeHb NPHUBJIEKATE/NbHO: «Ilpu crenaHHbIX
DPeJIIONOKEHHSIX ONTHMAbHBIM PElaIoIIHM TP ABHUIIOM, rapaHTHUpPYIO-
WM MHHEMYM OIIMOKH paclno3HaBaHus, HABJISETCH ..», XOTd
X MpakKTHUecKasi IIeHHOCTb CKopee OTpUllATe/]bHa, UeM paBHa HYJIIO.
CresaHHble MPeNNoJOKeHHs» 4aCTo 3HaeT TOJbKO aBTop, Na H
H TMoueMy-TO MPEANOUHTAeT He TOBOPHTb O HMX BCIYX, KOrla A0
OXONMT 1O NPAKTHUECKOH peanusaldd M IPHMEHEHHsi aJropurma.
0J1b30BAaTe/b ke BOCHPHHHUMAET Jyullle BCEro TO, UTQ €My MOHATHO,
rJlaBHOE — YI0OHO, MO3TOMY JUIsl HErO <MPEIINO/OKeHHs», AaXKE
CJM OHM SIBHO C(OPMYJHPOBAHBl, KaK Obl BHIHOCATCS 32 CKOOKH,
«OTNTHMaJIbHOE pellaoliee NPpaBHjI0» HAET B XOL ...

[loxoKast CUTyallusi BOSHHKAT M B TOM C/yuae, KOria MaTreMaThk
auHHaeT £03/1aBaTb METOJbI 06paGOTKH «TCeBAOpealbHbIX> NaHHBIX.
auuHaeTcsi mnofgo6Has paspaboTKa C Te3uca «METOL TaKOH-TO
JloXo paboTaer, ec/ peajibHbie NaHHbIE HMEIOT TAKHE-TO CBOMCTBAY,
anpuMep MpeANoaaraercst HeKHi CJA0KHBIH BUIL 3aBUCHMOCTH MEKIY
3MepsieMbIMH TapaMeTpaMu; 3aTeM pa3pabaThiBaeTcsi ajnropuT,
OTOPHII MOMKEH Ha ITHX JAHHBIX paGoTaTh JydLIe. Ha caenyoried
TajluK reHepupyroTcs HCKyCCTBEHHbIE (MozesibHblE) JaHHBIE B COOT-
€TCTBHUMU C BLIOPAHHBIMU (M OUeHb PELKO pearn3yeMbIMHU Ha [paKTHKe)
CJIOBUSIMM, MpH TOMOILM KOTOPBIX J[OKa3blBAIOTCs MPEHMYILECTBA
aspabGoraHHoro MeTona mepen usBecTHbM. Hakonen, B crartbe
MOHOTpaduH, ONMMCAHMM MAKEeTa MPOrpaMM) MOABAAETCS coob1ieHue
6 0600uieHnn (MoaM(UKALMH, BapUaHTe) H3BECTHOrO METOAA TaKo-
0-TO M/l 06 H306peTeHHH HOBOTO MeTOJa, MO3BOJSIOLLEro peuarb
axe TdKHe CJOXKHDIE 3ajaud, Kak .. (Aajgee HAET OMNHCAHHE
OJle/IbHOTO MpHUMepa).

Tak BO3HHMKaeT CpPelud MaTeMaTHKOB M PacnpocTpaHsiercs CpeiH
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2.2. Touka 3peHus maremarmka: «flyetb X € R"..»

Ecny  paHblue CHEMUAJUCT [0 aHaJu3y JAHHBIX  SBJANCA
OHOBPEMEHHO ¥ pa3pabOTUMKOM METONOB aHa/nnsa AaHHBIX
(T. e. OplI XOpOUIO 3HAKOM C MaTeMaTH4YeCKOH CTATHCTHKOMH), H
co3/aTesieM COOTBETCTBYIOLIEro MPOrpaMMHOro oGecrnederus, T0 Tenepb
ecTh JBa CHENMaJHUCTa — MATeMaTHK M I[POrpaMMHCT, MOCKOJbKY
co3jlaHHe NPOrPaMMHOro MPOAYKTa CTABHTCA Ha MPOMbILIICHHYIO
OCHOBY, M, Kak IpH JI0O0M MaccoBOM IPOM3BOACTBE, MPOHCXOLMT
CIlelHANH3alKsl OTAENbHbIX y4aCTHHKOB mpouecca. MaremaTHK cTa-
HOBHUTCSI MOCTAHOBILUKOM; pa3pabaTbhiBAOUIUM TOJIbKO aJTOPHUTMBI,
mporpamMMbl K€ IO 3THM aJropuTMam Co3jaer COBCEM apyro#
4yeJI0BE€K — IPOrpaMMHCT.

Kak «MO3TOBOH LEHTP» Tpolecca aHajiu3a JaHHbIX MaTeMaTHK
JOJKeH Obl1 Obl Jydilie BCeX €ro y4aCTHHKOB 3HaTb CHUTYallUio
¥ ynpasJsTh elo. Ha camom ke ne/e 4acTo MPOHCXOIHT oGpaTHoe:
MATEMATHK OKAa3biBaeTCsi BTSIHYTHIM B HEKHH CaMOPa3BHBAIOLLMICH
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i ! 2 IpaKTHKE H3-338 OTCYTCTBHSI HEOOXOLUMbIX YCJIOBHH, HO TO3BOJISIIOT
bt E)/IaJII/ICTy 10 aHa/Ju3y [AaHHBIX OLLEHHBATb METOJOM CONOCTaBJIE-
r:;u CTPYKTYPY HCXOAHbBIX JaHHbIX. K CO)KaJIeI-iHlO,HlIBe n%?iﬁ:
We TpPYNNbl TMPEBOCXOAAT JBe MepBbIe (puc. 2.1). Huxe o }IIOT-
a10TCS IpeHMyllecTBeHHO 6a30Bble METO/lbl, HHOTAa paccMaTpHBa
JIbHble BApHUAHTHI. i

v %chnnagﬁjgie BHMKHypr B NPUUYMHBI BOSHHKHOBEHHSI STOU ;%Tyxaolzuoy;
0 HeTpyAHO yGeauTbCsl, YTO OHa BbI3BaHA Pa3/HHYHLIM I

/'YyaCTHHKOB IMpoluecca 06p360TKH JaHHbIX K M3HA4yaJJbHOMY MNOHSATHIO

a)

"Hpeansasie”

s Mool iy sy «JaHHbIE>. ﬂaHHbIe oJs1 MareMaTHKa — 3TO He4YTO COBep]_LIeHH(u)

gt g et pae Hoe, yeM «JIaHHbIe» IJIsi noJib3oBaresjd-crnenyajucra npeiMeTHOH

6JIa’CTI/I; 3a 3THMH JIBYMsi COBEpIIEHHO OJMHAKOBBIMH CJIOBaMH

o Ka3blBalTCA pas3JaudHbIe KOHIeMIIHH. ILHH MmareMaTHkKa JdaHHbIe
METOioB

cTh TpexJe BCEro HEKOTOpas = MaTeMaTHyecKas abcTpakuusa —
e H3MepeHHe CHJIbl BeTpa, a AEACTBHTE/IbHOE WHCIO, HEe OMHCAHHSA
afileHHbIX B 3KCNENHLHH KOCTeH JOMCTOPHUECKHX X(HBOTI;I{I[))IIE,
BHIGOpPKA M3 HEKOH TreHepajbHOH COBOKYNHOCTH C H3BECT
akoHOM pacnpesesenus. Ho Jio6as a6CTpal<THa9{ MojieJib MOCTPOeHA
a cHCTeMe YeTKHX H OJHO3HAUHBIX TMOHATHH, MPEANOCHIIOK, aKCHOM.
HU 06ecreunBaioT MPeacKa3yeMoCcThb MOBeJeHHs] MOJe/IH, OJHO3HAY-

6)

30-35% 30-35% 30-35%

i HO
CTBHii, TIOJly4eHHe CTPOTHX Pe3yJbTaTOB,
Meromsi win_ Basosmen e —— ;e RPN HOCTb BBIBOJIOB M CJIEJL UyCI/ICTEMb]
CWICUWNDT  WIUUIETNE” | "HSOWpeHMMX'  jamubix Wb B paMKax 3Toil (opMaibHOM !
DAHBEIX HM MeTo[sI DAHHBIX

OnHako KakK TOJNBbKO pedb 3aXOAHT O peajbHbIX NAHHBIX TOJb-
oBaresisi, a He 00 a6GCTpaKTHBIX JaHHBIX MaTeMaTHKa, 3aBelOMO
K/J1a[bIBAIOIIMXCH B NPHHATYIO MOJe/b, BOBHHKAeT Macca BOMPOCOB,
caMblii TJIaBHBI M3 KOTOPbIX — COOTBETCTBYIOT JIH IOJIOXKEHHbIE B
OCHOBY MOJeJH TPEANOChUIKH peajbHOi CHTyalHHu? [33]. Mare-
MaTHKa 3TOT BONPOC HE BOJIHYeT, MOCKOJbKY OH BbIXOAHT 32 PaMKH
ero TpajHIHOHHON 06/ aCTH AEATENbHOCTH. ¥ MOJNb30BATE/IS, 0COGEHHO
HAUMHAIOLLero, TAKOH BOMPOC HEe BO3HHKAeT B CHIY TJyOOKOH
Bepsl B COBEPIIEHCTBO MAlIHHbl H HaJeXHOCTb pa3paboTaHHbIX
JUIS Hee MporpamMm. 3ajAaioT ero Juilb 00eClOKOeHHbIe ClelHaNTHCThI,
MOCTOSIHHO CTaJKHBAOIIHecs ¢ HeOGXOAHMOCTbIO 00paGOTKH HMEHHO
peasibHbIX, a He uAealbHbIX AaHHbIX [2, 33, 45—47]. Ipoure
BCEro, Kasajocb Obl, MpoBepuTb. Ho, BO-MEPBBLIX, TaKylo MNPOBEPKY
MpUIETCS MOBTOPATb /s KaXAOro HOBOro cJjydasi; BO-BTOPBIX,
OCYLIECTBUTh Jlaxke eIMHHYHYI0 IPOBEPKY, KaK NPaBUlO0, O4Y€Hb CI0XK-
HO, a yacTo u Boo6ule HeBo3MOxHO. Kak, Hampumep, nposeppm;
MPaKTHUECKH HM3BECTHYIO BCEM AaKCHOMY O MapaJ/Jie/bHbIX MPsSMBbIX:
A Bemb oT oTBeTa 3aBHCHT, HH MHOrO HM MaJo, 3HaHHE
reOMETPHM HAalIero MHpa: MKHUBeM JH Mbl Ha IJIOCKOH «Tapeske»
WJIH Ha wape, a MOXeT GbITb, Ha ceije? ’

B nocienHee Bpemsi yCTOH KJaCCHUECKOH CTAaTHCTHKH CHCTEMa-
THUECKH pacilaThiBAlOTCS H3-3a TOrO, YTO MHOTHE HCCJIeN0BaTe/NH
CYUMTAIOT LeJbIH PSAL €e aKCHOM H MPENNOCHLIOK He COOTBETCTBYIO-
WMMH peasibHOCTH (cM., Hampumep, pa6oroi [8, 46]). C npyroi

Puc. 2.1. Ycnosuble rpacukn pacnpepeneHus konuuectsa 3apav (a) n konuuecrt

- MeToaoB 06paboTkn AaHHbIX (6) ANS PAINUUHBIX KNACCOB MCXOAHBIX AaHHbIX. Mnn

CTPUPYIOT HECOOTBETCTBME CYLUECTBYIOUMX METOAOB MMEIOWMMCS NPaKTUUECK
notpebHocTam

noJib3oBaTesleld MU O HEOOXOAMMOCTH MHOXKECTBA MeTO0B 06pato
KH, KOTOPBIH CO3/1a€T MJJIIO3HIO TOTO, YTO METOJOB CYLIECTBYeT oye
MHOrO, 4TO TOYTH BC€ OHH HYXHbl, [OCKOJbKY paspaboraH
AJisl PasHBIX CJIYy4aeB KH3HH, UTO AJs KaxXKAOro cjydas MOXK
HalTH ONTHMAaJbHBLIH B HEKOTOPOM CMHICJAe MeTOA M JA0Ka3aT
3Ty ONTHMAJbHOCTE.

Ha camoMm nese cyuiecTByeT HEMHOro JeHCTBHTENbHO OTJHYA
[uxcst Apyr OT Jpyra H YyCTOHYHBO paboTaloLUX HA peasbHbl
JaHHbIX MaTeMaTHYeCKUX METOLOB (He3aBHCMMO OT TOr0, NOKas3aH
HJId HET HX 3KCTPeMasibHble W ONTHMaJbHble CBOACTBA). Mbl yC/I0BH
HasblBaeM TaKHe MeTOAbl 0a30BbIMU, HX OIMHCAHUSA MOXKHO HaHT
B JIMTepaType Mo CTaTHCTHKe (CM., Hanpumep, [1—3,7, 10, 23—26, 4
47, 49, 50]). HMmewotcs Takke MeTOAbl, napajJelbHble 6a30Bbl
Aalollde NPHMEPHO TaKHe Ke Pe3yabTaThl B GOJIBLUIHHCTBE MPAKTH
YECKMX CHTyallMHl M OTJMYalOlIHecss OT HHX B JeTajsix, HPOSB/S
IIHXC HA HeCTaHAAPTHbIX JaHHBIX. ITHMH «HapaJjie/bHBIMH
METOJaMHK JOJI2KEeH XOPOLIO BJaeTh CHLUHATHCT [0 aHAJIU3Y AAHHBI
HO OHH COBceM He o00si3aTelbHbl [Js1 MO0Jb30BaTe/Nsl, OCOGEHH
HauuHampoero. Jlpyrue rpynnbi — MeToAbl AJsi «M30LIPEHHBIX>
«MA€AJIbHBbIX> NaHHBIX, KOTOPbleé OOGBLIYHO HE MOTYT  MPHUMEHAThC
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CTOPOHBI, KAK Mbl YK€ 00bsCHAIH, MHOrHE CYILECTBYIOIHE popmaib- ;\ yarepual, TO MPOPECcCHOHAT-TIPOrPAMMHUCT peasibHbIX JAHHBIX
Hble METO/bl, XOTsl U OCHOBBIBAIOTCS HA <«IPOBEPEHHDBIX» MOACNAX,poofuie HE BHAMT, OH OMepHPYeT abGCTPAKTHBIMH - BXOJHBIMH
HO MMEIOT OrpaHHYEHHYI0O MPUMEHHMOCTb H3-3a TOrO, YTO peaJsibHble; ppxoAHbIMM MacCHBaMu, (afjamu, 3anucsmud. Kak s/eMeHT
JaHHble, COOTBETCTBYIOLLKE STHM MOJRJIAM, BCTPEUAIOTCA N0CTATOMHO ;o HOM CHCTEMbl MPOQECCHOHAT MOJYHHSETCsS MPUHLHIY «MHHH-
peaxo. [lo-BuauMOMY, CEroiHs MOXKHO TOBODUTb O HOBOM 3Talley,npyoi apgekraluu», T. €. 3aHUMAaeT Takylo MO3ULHIO H BeleT
pa3BUTHS NPHK/IAAHBIX CTATHUCTUYECKHX METOLOB, HaNpaBJeHHBIX ragyjo JeATeNbHOCTD, YTOOBI MHHHMH3HPOBATb Pa3ipaxKuTe/H BHeLI-
Ha HccjaefoBaHHEe CcOOCTBEHHO MPHPOABI 06pa6aTbIBa6MbIX AaHHBIX. paft Cpeabl H HeﬁTpaﬂHSOBaTb CHUJIbI, BBIBOASALIHE ero U3 COCTOSAHHUSA
Kak ormeuero [O. Ansepom B Npeuc/ioBuu K khure 1. Mocrentepa papposecusi*. 910 03Hauaer, 4To NPOrpaMMbl COCTABIAIOTCS WM OT-
u JIx. Toioku «AHa/U3 JAAHHBIX H PErPECCUSi», «... HA 3HAMEHM NaH- yiony, He AJIS MOJB30BATEJs, KOTOPOTO OH la){e He BHIMT, a cKopee
HbIX HalHCaHBl CI0BA PeasbHOCTb H CHCTEMHOCTb» (M.: (DI/IHaHCbIﬂJIH ce6st camoro. KoHeuHasi MpPUrogHOCTb Bcell pa3pabOTKH OKa-
u craTHcTHKa, 1984). «PeasbHOCTb> MOApasyMeBAET UCIO/Mb30BAHUE yppaeTcs 3ABUCSILLEH MOUTH HCKIIOUHTEIBHO OT TIABHOTO CIELHA-
(TouHee, 00s3bIBAET HCC/EL0BATENSA) MNPEANOCHIIKH W CPaBHEHHe jucta, KOTOPHIl B CHJy CBOH 3arpy’KeHHOCTH M IOJIOXKEeHHUS
pe3y/]bTaToB, BCerla HMes TpPeGOBaHHS KOHKDETHOH 3a/lauM yacro TaKkKe OKA3blBAeTCsl He B COCTOSIHMH yuecTb MNOTPeGHOCTH
B KauecTBe €JMHCTBEHHOTO KPHTEPHsI MCTHHHOCTH. «CHCTeM- peaJibHbIX N0JIb30Batesell. [109TOMy nporpaMMHblii MPOAYKT mpogec-
HOCTb> TpeATioNiaraeT BCECTOPOHHEe (M, KaK MPaBH/IO, MHOIO- cyoHaJ0B B IEPBYIO OuUepelb CTPeMHTCS yaoBJeTBoputh ['OCThI,
KPaTHOE) PacCMOTPEHHe He TONbKO CAMHX peasbHbIX AAHHbBIX, HO M3 He MOJb30BaTeJs.
HX <OKDYXEHHs1» — HeQOpMaJlbHbX 3HAHUH CMeNHAHCTa IPEAMETHOH  HeCKOJIBKO HHAs CUTyallusl CKJaJblBaeTcsl B cpele «J00H-
06Jjactd  H CNCLHATHCTa [0  aHalu3y JNAHHBIX, Y4eT BHEIUHHX resefiy. Ty KATErOPHIO MPOTPAMMHCTOB COCTABJSIOT ACHUPAHTHI,
GakropoB u cBsigeil 06bekTa uccienoBaHuil u T. 4. Takum 06pasom, paboraiolie Hal AMCCePTAalUsIMH, HayuHble COTPYAHHKH, HHXKEHepbI.
B HACTOSIIEE BpeMsl MNPEANPHHUMAIOTCSA MOMBITKH JIHKBHAMPOBATH [TjoGuTeNH MOCTABASIOT OCHOBHYIO MAacCy NPOTPaMM, PeajiH3yiOllHX
Pa3phiB MEX1y NaHHbIMH (DOPMA/bHBIMH W [aHHBIMH DeAJbHbIMH yerombl IS <HACAJBHBIX» M «H30LIPEHHBIX» JAHHBIX. Takue
MOCPENCTBOM HaBeACHUS NOMOJHHTEJNbHbIX «MOCTOB>» MeX1y NeHCTBH- NpOrpaMMbl CKopee MNpeiHa3HayeHbl [Js1 UCILITAHUsI pa3pabarbiBae-
TEJABHOCTBIO M (POPMAJIM3MOM MalIMHHOM 06paGoTKH (2, 4, 7, 15, ypix HOBBIX MeTONOB, YeM s peaibHOr0 HCHOJb3OBaHHA. DBes
33, 43, 47]. CO3laHKs TAKHX MPOrpamMm, MO-BHAUMOMY, OGOHTHCh HEJIb3sT — HHaue
HAPYLIUTCS «€CTECTBEHHbIA OTGOP», B pe3ysbTaTe KOTOPOrO H BhISIB-
2.3. Touka 3peHMA NPOrpamMMMCTa: «M — MaccMB LENoro THna...» JIOTCS Hanbojiee NepCreKTHBHbIE METOLb! H nporpaMMHble CPelCTBa,
HalpuMep KOHLENUHUS «[PY>KECTBEHHOTO K [0Jb30BATENO» [IPO-
Ilporpammucros, paGoraomux B 061acTH aHaiM3a AAHHBIX, TPAMMHOIO NpOAyKTa, KOTOpas HblHE AKTHBHO MPETBOPSIETCS
MOXHO yCJOBHO pa3ieuTb Ha JBe KaTeropHH: NpodeccHoHasbl B ¥KH3Hb, B TOM UYHCJE H B 006/aCTH aHaJH3a JAHHbIX.
n oGurenu. Ilepsbie paGoTaloT Ha KPYNHBIX MPEANpUATHsX, 3a-  OJHAKO MOJB30BATEIAM MPHMEHSITh «TIOOHTENbCKHES IPOTPaMMbl
HHMAIOHXCsl  Pa3pabOTKOA POrpaMMHBIX MPOLYKTOB, BTOpble — 10 TOFO, KAaK OHM NpOLLIH CHTO eCTeCTBEHHOro OT6opa, Helele-
STO 4allle BCEro COTPYAHHKH BBbIYMC/IHTENbHBIX LEHTPOB M GJH3KHx COOOPA3HO, MOCKOJNbKY HX peajibHas MOTpeGUTeNbcKas LEHHOCTD,
K HHM T104pa3JeJleHull Hay4YHO-HCC/IeL0BATEIbCKUX HHCTHTYTOB, KPYT TIPAKTHYE€CKUX 34444, Ha KOTOpble OHHU OPHEHTUPOBAaHbI,
YHHBEDCUTETOB, BY30B. [lo-pasHoMy NoaxomsT oHH K cosmanuio KAK HpPaBH/IO, elle He wu3BecTHbl. CJ/eL0BATENbHO, GOJbLIHHCTBO
pOrpaMMHoro oGecreyeHHsl. nporpaMMm Joo0uTeJed TakK Ke, Kak U Iporpammbl mpodeccuo-
IIpodeccuonans monyuaor 3agannst 0T NOCTAHOBLIMKOB 3ajau, HaJOB, OKa3bIBAIOTCS «BELbl0 B ceGe», MPOAYKTOM, MPOH3BENEHHBIM
STH 3a/laHisl CNeUUPHUHPYIOT HX PaboOTy, Kak IPaBUJIO, HAa ypoBHe B HHTepecax NpPOU3BOAMTENs, a He NoTpeGuTesnsi. Tesuc o ToM,
OTHAEJIbHBIX MOAyJied (moanmporpamm) o6paGOTKH HaHHBIX. I pyrue YTO NPOTPaMMbl MHUINYTCS AJis MOJb30BaTeeHd, OKasblBAeTCH Ouepe]l-
POrpaMMHCTBI OPraHH3YIOT 06beAHHEHHe OTE/bHbIX MOAYJdel B cuc- HBIM MHGOM.
TeMbl (eCJum 5TO Npe1yCMaTpHBaeTcsi), pa3pabarbiBalOT NPOrpaMMbl Ha camom pnesne misi nosib3oBaressi MUILETCS TOJBKO HHCTPYK-
B3aUMONICHCTBHSI CHCTEM C TMOJb30BaTeNsIMH H T. 1. Bceit paGoroii LHS MO 3KCIuyaTaunu paspaboOTAHHOrO MPOrPAMMHONO OGECneyeHHus.
PYKOBOIHUT IJlaBHbli Crienuanuct (Koncrpykrop). [loxasisiomniee 6oib- L10Kaayl, TOIbKO Ha 3TOM 3Tale <«JIIOOHTENb» OCO3HAET, YTO €ro
LIHHCTBO y4aCTHHKOB TaKOH Das3paGoOTKH HMeeT Y3KHii Kpyr ompe- 1
ACJCHHBIX  3a1ay, peasbHBIH CMbICA METONOB aHa/lH3a JaHHBIX * CyuiectByer rumoresa, COMJacHO KOTOpOil pa6oTa Mo3ra 4YejoBeKa TaKke
OK43bIBAETCsS IJIA HUX MNaJeKUM H HeHYXHbIM: Ecau 1/si moJb30- ONpelensercs STiu [PUHIUIIOM, TPHYEM 3JEMEHTOM, CTPEMSIIMMCS COXPAHHTb CBOE
BATEJIs1 HCXONHBIMH NaHHBLIMH JIsi 00PaGOTKH SIBJSIETCS COGpaHHblii COCTORHHE, AB/seTCA OTACMBHBI HefipoH.
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TPy HY>KE€H He€ TOJIbKO €My, HO H €ll€ HEKOTOPOMY KpyTry ﬂmﬂeﬁnporPaMMncTcxux KOOTepaTHBOB, HO YyXe cedyac MHOTHe 3aKas-
OnHako, He WMesl 3a4acTyio JOCTATOYHOrO MPAKTHYECKOTO OMbITg, oy [PeANOUHTAIOT 06PAILATECsT K HHM, a He K roCylapCTBEHHbIM
pellleHHs] peaJsibHbIX 3ajay, He MpPeNCTaBJsisl XOPOLIO YPOBHS HOﬂ'opraHHSauﬂﬁM- [To-BHAMMOMY, KOOTIEPATHBLL CyMe/H yGeluTh TOTpe-
FOTOBKH [10/1b30BATE/s, aBTOP YACTO COCTABJIACT OMUCAHHE, ODHEHTH S ranefi B TOM, UTO OHH ofecrneyuBalOT KaueCTBEHHO HOBbIH
pOBaHHOe Ha Mpe[CTaBUTeJeH ero e Kpyra, T. €. o KpaiHeH MepgypoBeHb cepBHCa M HAJEXHOCTH TNpH CO3JAaHHH TPOTPamm,
Ha JIofel, 3HaKOMbIX C MPOrPAMMHPOBAaHHEM H CIOCOOHBIX HOHSTL b e HTHPOBAHHBIX HA KOHEUHOTO MOJIb3OBATeNs.
MaTeMaTHYeCKHe WM aJropuTMHYECKHe MOJIH MeTOA0B 06paGoTKH ~  [[geraTo4HO MJIONOTBOPHO, HA HAll B3NN, pa6oraT nporpam-
DTO OTHOCHTCH M K ONWCAHHAM OT/EMBHBIX NPOrPAMM, W K ONHCA iy - KOTOPHIX MOXKHO HAsBaThb «ajbTPYHCTaMH». Muu OGbiuHO
DR TRC T BB UTHECTCTIEM N S C Al B BHKET He uyecTomoGue, He 00A3aHHOCTD, He KaX1a JeHer, a To,
Bor, nanpumep, Bbilep)Ka H3 ONHCAHUA OIHOTO OTEUECTBEHHOI(yrq ppuHATO HA3bIBATH «/10OGOBBIO K HCKYCCTBY>. Yaie BCEro 3TO
[nmaKera.: <<YTBep}KLLeHI/Iﬂ A3blKa YIIpaBJI€HHsI TMMaKeTOM (ﬂyﬂ) KOﬂH‘Cyry6ble HpaKTI/IKI/I, HHOTIA Jaxe 6e3 COOTBeTCTByIOU_leFO 06p330‘
pylorcst ¢ nomoulbio Kiouebix cioB  (KC). Kaxpnoe K/TIOYeBOtgayys, HO 3aTO B COBEPIIEHCTBE 3HAIOLIHE O9BM ¥ T1OCTUTLIHE
CJIOBO HMeeT (opmar Bce cekperbl cBoero macrepctBa. OOBEKTHBHO CMOTpsi Ha BELLH,
< HUMs CJIOBa™> =— < 3HaueHHe™> «aJbTPYMCTOB» H HX MPOrpaMMHbie MPOAYKTbI CJI€L0BA/IO0 66l _ipH3-
HUma caoBa — 310 Cyl1eCTBUTEJAbHOE HJIH TJlaroJi aHFJII/”:ICKOI‘(HaTb ((B‘-IepaI_UHHM oHeM>» HpOFpaMMI/IpOBaHHH, Kak KycTapeH_oﬂH_
sI3blKd, 3HAUEHHE — YMCJIO WIH CTPOKA H3 JIATHHCKHX OYKB, LH([goyek B CHCTEME COBPEMEHHOTO MPOMBILIIEHHONO NPOM3BOACTBA,
uid pasnenurened. CTpOKOBbIe 3HAUEHHSI 3aK/I09AIOTCA B anocTPOdhl o pasBuTHE MePCOHAJbHBIX 9BM o6ecneunBaer ceHduac CTaH

o L g «aJIbTPYHCTOB» HOBBIM MOILHbIM MOMO/HEHHEM.
DIMension = 120 — KC ¢ unc/ioBbIM 3HaueHHEM
FlLe = "CARDS’ — KC co CTPOKOBbIM 3HaueHHEM ... 2.4. Kro e orseuaer 3a pesynbrar!

Beon KC nauwnaercss DD — kaproit //CONTROL DD*». )

He nyumwnm o6pasom o6crosiT nejia ¢ [OKyMeHTaUWed mpor-  3aKOHOMEPeH BCe »Ke BOMPOC! KTO HECET OTBETCTBEHHOCTH 3a
pPaMMHBIX TPOJYKTOB, CO3[aHHBIX «IpodeccuoHanamu». XOTSTOT Pe3yJabTaT, KOTOPbii OyleT MOJyuyeH INpH o6pabotke Ha DBM .
CTPYKTypa H COJEpXKAHHe ITOH NOKYMEHTALMH PErJaMeHTHPYIOTCs aHHbIX, COGPaHHbIX HEKOTOPBIM MOTEHUHAIBHBIM [0/b30BATENEM-
MHOTOYHCJIEHHBIMU ' CTAHAAPTAMU H KOHTPOTHDPYIOTCS ClelHa/bHbIMICeNHaliCTOM NpeiMeTHOH 00/1aCTH, HANpHMEp SKOHOMHCTOM HJIH
NOApasjesieHHsIMH  Ha  NpPeANpHATHSX-Pa3pabOTUHKAX, KOHeuHblecomHoJIoroM? CaMoMy M0Jb30BaTeo OGbIUHO MPEACTABALTCH, UTO
pesy/bTaThl H 3/1eChb OKA3bIBAIOTCS BecbMa Na/JeKHMH OT peasibHbl OTBETCTBEHHOCTb JexKHT Ha IBM wiH, BO3MOXKHO, Ha MPOrpaMMA-
noTpeGHOCTell MoMb3oBaTeneil. JlocTaTouHo, HalpHUMep, cKa3aTh, uT(cTax. [IporpaMMHCT, He siBJSIsICh Pa3pabOTUAKOM METOLOB aHa/H3a
FOCT TpeGyer oT pa3pabOTUMKOB MOATOTOBKH JJSi Ka)JOr(AaHHbIX, B CBOIO Ouepe/b CUHTAT, YTO NMPUMEPHO PABHYIO OTBETCT-
NPOrPaMMHOrO MPOAYKTa MHOXKECTBA 3alaHMH, NMPOEKTOB, HHCTPYK-BEHHOCTb 32 Pe3y/ibTaT HECYT M0/b30BaTe/lb H MaTEMATHK, MOCKOJIbKY
WMH, aKTOB, M TOJNBKO 06 OJHOM JOKyMeHTe — PyKoBoicTBe J/5OAMH COOMpaeT MaTepuas, a APyrod AaeT airOpuTM, MO KOTOPOMY
Mo/b30BaTe/ s — 10 HeJaBHEr0 BPeMEeHH He rOBOPHJOCH B HeM Hi 3TOT MaTepuas obGpabaTbiBaercsi (IOApasymMeBaercs, 4yTO mporpamma
cJoBa. N0 aJropuTMy HamucaHa BEepHO). MaremarHK, cuuTas METOAbl H

[TpuuuHamMu 3TOro, Ha Hall B3MVISAA, SBJSIOTCS OTCYTCTBUH TPOTPAMMbl BEPHbIMH, KMBAET Ha NOJb30BATE/sd, HE 6e3 OCHOBAHHMH
B cTpaHe MHAPaCTPYKTYphl NoTpeb/eHHs1 (pacnpocTpaHeHusi) mpor NoJarasi, YTo0 KakKoBbl JaHHbIE, TAKOBbI H Pe3yJbTaThbl («uTO moceellb,
paMMHOTO o6ecrieueHusi, MpPH KOTOPOH pa3paboTuMK Obil  Gb TO U MOMNKHELIb»).
3aHHTEPECOBAH B IMPOM3BOJACTBE MPOrPaMM C BBICOKUMH MoTpe6u:  PaccMoTpum Temepb Ha KOHKPETHOM MpHMEpE, KaK MPeACTaBJICH-
TeNCKHME KaueCTBAMH, a TakKiKe yCTapeBlLIHe MOAXONbl K CO34aHWK HBIE MHEHHsSI COOTHOCSITCA C MPakTHKOA. B «JluTeparypHoH rasere»
NPOrpaMMHOl JOKYMEHTallUH, BCe elle opueHTHpoBaHHOH mnpeumy: (1986, Ne 6) Gblan ony6/aMKOBaHbI pesyabTaThbl ONPOCa, MPOBEAEHHOTO
IECTBEHHO HAa MPOTPaMMHCTOB, a He Ha MOJib30BATeJeH. uHeTHTyTOM [as1ana B 20 cTpaHax, MPH 5TOM ONpalIHBAEMbIM Besjle

3aKOHOMEpPeH BOMPOC: KTO JKE CO3JaeT XOpOlLiHe M yAoGHb 3aldaBajdcsi Bompoc: «Cuactaupl au Bbi?». B urorosoi tabJuLe
AJisl I0JIb30BaTe/1s1 mporpaMmbl? 3a py6exkoM 3Ty ¢GyHKuHIO ycrem- H8 NEepBOM MecTe MO «MHJAEKCY CHACTbsA» CTOMT Cesepnasi Mpaian-
HO BBIMOJHSIOT MHOTOUHC/IEHHBIE, BO MHOTOM KOHKypHpylouue apy! AHst (39% ompouieHHbIX 4yBCTBYIOT ce6sl CYaCTJIMBBIMH), 3aTeM HAYT
c JpyroM HeGosbmike GHPMBI, KOTOpbe Crenuasuupyiorcst He Dpaswmusi (39%), Anrams (38%), IOxH0-Adpuranckas Pecny6iu-
CO3J1aHHH TPOrPaMMHBIX NPOAYKTOB B ompeje/eHHoli obGaactu. B XKa (36%), Mekcuka (35%) W T. 4., 3aMblKaloT Ta6mnéy D uHAAH-
Hauleli cTpaHe Takme (OPMBI elie TOMBKO ckaaipiBaiorcs B Buat B (13%), Hramus (10%), 3anannas Iepmanus (10%). T'asera
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«Caunu TaliMC», NepBoil oNyGIHKOBABIIAS 5TH Pe3YIbTAThl, MOAAET Hyco AOCTATOUHO XOPOUIHX METOL0B 06paboTKH ﬂaHHbIX’agg?I;Oei;
KaK BIOJIHE 0GBbEKTHBHOE HCCJIe0BaHHe, TOrJa KaK, Ha Halll B3MVIsy,x sl peuleHHsl OO/bLIHHCTBA BOSHHKaDmHXﬁ 3ana:HHe L
OHH TOXOXH Ha OTKDOBEHHOE M3leBaTelNbCTBO. HeyXken, HampuyjecTByeT W COOTBETCTBYiOLlee MPOrpaMMHOE O iggggl o ’Bceyme
wep, xureau CesepHodt Mpaannuu, rme psyrcsi 60MGbl, win IOxje pe oueHb yAOOHOe A5l HAYHHAIOLIMX M0/b30BA LA
Ho-A¢pukanckoit Pecny6iuku, rie B mepuos ompoca KaXAylo0 HegGoralolilee A0CTaTOYHO HajexHo. [Tosromy popmanbHO gbITb i
AeJII0 NeCATKaMH THOJH JIIOAM M MOJBIXaJH MOXKapbl B adPHKAaH,j pid HHOM 3aaUd aHAJIH3a JaHHBIX HOI‘BIT“ BeEnad MO}KeTnonbsoBa-
CKHX reTTo, B 3 pa3a cuacT/uBee, yeM (PUHHbI? y4eHO, XOTs H C Pas/IHIHbIMU 3aTpaTaMH. b TO XK€ BpeMs HaMHbIM iy
B uem xe neno? Ilouemy pesynbTaT aHaju3a 3THX JlaHHEBlz 51, KOTOPBIi BCE Hallle OCTAETCsl OJIMH Ha OJIMH C Nporpam aHHEIX
NIOyUHJICS MMEHHO TaKMM M KTO OTBETCTBEH 3a €ro MOJyYeHHeykToM, 6€3 NOCTOSHHOH MOMOILH cneuugnucra 1o aHaa’rJ]iﬂsl}{]aﬁeCTBOIV;
Kasxercs aGeypaubiM mosarath, uTo B 9TOM HCC/I€NOBAHHU GblpkuTCA 0OJbUIAS OTBETCTBEHHOCTh — TapaHTHPOB i g
NPUMEHEH HeBepPHbIH MaTeMaTHUeCKHH MeTOJ MO/Nyd4eHHs pe3yibzoux AAHHBIX, UTO MOJYYeHHbIH NG EAR T (MR [ prPe + T
Tara, OCKO/IbKYy METOJ IPOLle NPUAYMATh TPYAHO — TPeGyeTcs JHULIL pesy/ibTaT HMMEET MO COOOH peasibHbld CMBICJ H COAEp
OACYUTATD KOJIHUECTBO OTBETHBLIHX MOJIOKHTEIBHO H 00lLlee UHC/I@IbHYI0 HHTEpPNpeTaluio. TS
onpoureHHbix. HepeaspHo Takxe npeanosaraTh, uto Gblia JOMylieH; VIHBIMH CJIOBaMH, JOCTOBEPHOCTD aHaju3a MpsMO 3?31B13C6J1acm
omH6Ka B NMPorpamme, ¢ MOMOIUBIO KOTOPOi 06paGaThiBaNuCh NaHpoBHSI KBaMH(UKALKK [0JIb30BATEIs B CBOCH MpeAMETHO g
Hbie: H B CHJY €e HEeBBICOKOH CJOXHOCTH, H TOrO, 4TO HHCTHTY] 06pATHO MPOMOPUHOHAJbHA €ro Bepe B <«HHTE/JIEKTyaJ
[snnana pacnosnaraer KBanuUUUPOBAaHHBIMH TporpammucTamu yBM.
HaJle)KHOH BLIYHC/IHTENbHON TeXHUKOH. OcTaercs AyMaTb, UTO HeBep:
HbIMH OBLIH CaMH JiaHHble, KOTOPbIe MOABEPrajnch 06paGoTKe, WL
MeTOA cOopa 3THX JaHHBIX, Pe3yJbTaTOM Yero ONsITh-TAKH SBHJIHCE
JaHHble, HEOOBEKTHBHO OTpaXKalllne AeHCTBHTEIbHOCTE. U B TON
H B JIPYroM cjydYae OTBETCTBEHHOCTb 3a pe3yJbTAT JOXKHTCS H:
nosb3oBareisl, B 1aHHOM NpUMepe — Ha 4eJ0BeKa, pa3paboTaBliIer
METOLHKY ONpOCa HJIM 3aKa3aBIIEro ero NmpoBeJeHHe B TAKOM BHIE.
Benb ckonbko HH o6paGaTbiBail HeBepHbIE IaHHbBIE — IIPaBUJIBHOT(
pesy;ibTata He MoJyuMilb. Kak TryacHT mporpaMMHCTCKAasi MOCJIO-
Bula: «Mycop Ha BXome — mycop Ha Beixones. IlpaBxa, MOHSITH,
4TO HA BXOJE «MYCODP» — 3TO TOXeE Pe3yJbTaT W OueHb CYIIECT-
BEHHBIH. :
I[louemy xe MOrM OKasaTbesi HeBepHBIMH AaHHbIe onpoca? Jlas-
HO M3BeCTHA HCTHHA, YTO CYACTbe — IOHSATHE OTHOCHTEJNbHOE. QJHH
CYacCTJ/IMB, IIO€B AOCHITA, APYroil HECYACTeH H3-3a TOTO, YTO HE BXOAHT
B JIeCATKY caMbIX GoraThiX Jioge#. ONUH U TOT Xe YeJOBEK MOXKeT
NMO-pasHOMY OTBETHTb Ha BONPOC O cuacThe B IOHEAEJNbHHK M CYG-
6oty, Ha ciyx6e W J1OMa; B OJHOH CTPaHe KPHTEPHEM CUACTDA
CIyXKHT Hajuuhe paboTbl, a B JAPYroH — CeMbS H GOJBIIOE KOJH-
YecTBO JAeTed W T. .
IOToT 1ipuMep BbIGpaH He ciydaiiHo. Posib mMaTemaTHKa H npo-
TPaMMHCTa CBEJEHA 3/leCb K MHHHMYMY, OHH NPAKTHUYECKH He BJIHSIOT
Ha pe3ysbTaT ¥ GeCCH/IbHBL (He GYMyuH CelHaJuCTaAMH O MACCOBBIM
Onpocam) IMOMOYb MOJIb30BATE/IO, KOTOPBIH cobupaer mauubie. Hc-
ClleloBaTeJb MPEAMETHOH 00/1aCTH OKa3blBAeTCSl TJIABHBIM JIHIIOM,
ONpeNe/IAIOMHUM yCleX WM HeyAady MAallMHHOTO aHa/ju3a NaHHbBIX,
[IpUYeM pellaercsi BCe 3aj0Jro JO TOrO, KAK NaHHble BBENEHL B
9BM — Ha sTanax c60pa M MOATOTOBKH NAHHbIX.
Takum 06pa3soM, MOXHO OTMETHTb, UTO HMEETCS ONMpeeseHHOe
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3. AaHHble — MHopMmauua — Pewenne .xeMa, OCHOBAHHAS Ha MOSTAaNHOM YTOUHEHHH NOJb3OBATe/eM 3Ha-
i 00 MCCIEJyeMOM SBJeHHH, PasBHTHH HABHIKOB paGoThl ¢ 3BM,
(IpHOGPETEHHH OINbiTA TPHMEHEHHS] METONOB 00pabOTKH JAAaHHBIX H
prIpeTaliii HX PesyJbTaTOB.

WHTE

3.1. Cnaraemble ycnexa
Hayka He HauuHaercst ¢ ak(

QRS HAHMEARReH O\ BRlPRAgH A Mpodeccuonannsm noab3osarensi. k3 xaoTuuyeckoro u Bce yBe-
HpOéJ’leMbl H Be€pbl B BO3MO2KHOC

ee pelleHusI. TMUUBAIOUIErOCs MOTOKA SMIHMPHYECKHX (baKTop9B H HabJsioaeHuH
ML Tondtrein 0/b30BaTE/Nb B CHIY CBOEH npo¢eccuOHaNbHOH IMOATOTOBKH HJIH
«Kax mbr nosnaem» IpUPOAHON WHTYHLHH BbIIEJSACT HEKOTOPYIO COBOKYIHOCTH JlAHHbIX,
KoTOpas H CTAHOBHTCH pabouum MaTepuajoM M oépaéuonm. Kak
CcrenHanucT, MOHMMAIOLMH NPHPOALY SIBJEHHH NpeaMeTHOH 00JacTH,

Ha paHHHX CTaiusX PasBUTHS HayKM aHaJiH3HPOBAJH
p ek P Y P (naxe ec/H He 3aJyMbIBAaeTCsl CIELHa/TbHO O CaMOM mnpouecce

npeXx/e BCEro OUEeBHIHbIE, TECHO CBsI3aHHble MeX1y CO60# mpuuuiOH 7 =
H CELCTBHS — BCIIOMHHM Jereniy o sioioke u Hblorowe. Ho ppinC00pa) MOJyuaer Marepual, Kax MpaBHIo, BepHOB O’I‘pa}Ka}OHJ.I/Ig
JaHHe Tpex MIecTepPOK Ha KOCTAX yKe He HMeJOo BHAHMbIX NpHuyBSAMMOCBSSH H 32KOHOMEPHOCTH ACHCTBUTEIBbEOCTH. B TO 74€ 6BpeM
U ceropusimuue npo6ieMbl 06paGOTKH AaHHBIX yCyry6asioTcsi TeHECOMHEHHO, HTO, cobupas ﬂﬁgﬂlﬁevci)gimﬁg}?;g Hopneﬂel\;l:;(:(‘:l g JI;;ZTBI:
4TO WCCJeNOBaTeNb JI060H NpeaMeTHOH o6iacTH mbitaercss HajiHEABHO, [ 7 LS mCEED HZO b b p}OCHCTeM gmm(xmx YR E
METOLAMH aHA/Ju3a AAHHbIX MPHUYHHBI H CEACTBHS OYeHb «iaseKordePEA CBOUM MLICJACHHLIM B3OPOM HETY y

o 7 -TO He3aBHCHMOE, Cyllie-
ananasoHa. Yacto uccienoBatenb CTaBHT mepen co6oil mpoGiemHdX nenei. Jlannple [1yisi HEro He eCTb UYTO-TO ,» CyLL

s v OHU SIBJISIIOTCSI MaTepHaJ/H3a-
Ha MepBblil B3IISL He MMEIONIYI0 pelleHHs: HanpuMep, mMeercs ,CTBYIOLLEE caMo 0 ceGe, Hao60pOT, p

CBAI3b MEX]Y J>KH3HEHHbIM YCIIeXOM H HMEHeM, KOTOpoe yesjoplHEH KeJIaHHs noznsepng:;ﬂuem:[ cT)npOBeeryTb TUNOTE3Y, MOCTPANTE
noayuna npu poxaenun? (Cm.: Uro B umenn tBoem?//3a pyGMOA&IDb, NPELCKaA3aTh CO el
koM, — 1986. — Ne 39). OkasviBaercsi, MONH ¢ 3a6apHumi wi (REROT TESHC MOXHO MOAKDENHTH MHOFO‘{I/ICJIeHHEIMH HpHMeR/?MPI

: ' . ¢ ] i i auii. Bcnomuum MeH-
CTPaHHBIMH HMEHAMH B ueTbipe pa3a GoJiblie ocTasbHbiX npeapacnHd HCTOPHH OTKDLITHH, H306peTeHnH, 03apeHHH HC Rl e
NOKEHbl K MCHXHYECKUM 3aBO/IeBaHUAM, IeBYLIKH C NpHBJekaTe ASAEEBA, IPOBEPSIOLIEro  NEPENPOBEPFIOILETO ATOMHD p i
HBIMH HMEHaMH MOTYT PacCUMTbIBaTh HA yCHeXx B LIOy-Gu3Hece, [XIAABIBAIOLIETO B COTHSX BAPHAHTOB CEOM KAPTOHKH C AAMHLIMA
MJI0XO MPOABHTAIOTCH MO CAYXGe B [1eJ0OBOM MHPE; MalHEeHTb leMeHTaX; i 0 A B o bl “yTemf;;T%[’;e
(GaMHUIMAMH, HAYHHAIOUIMMUCSA C NMOCAeAHHX 6YKB ancdaBuTa, B T}é B | 110 LUBRP2KAC HUFR GREUN) MR, O B3a”“§{%iiﬂsgxeMeH}; .
pasa uallle NOLBEPIKEHbl CEPAEUHO-COCYAHCTHIM 3a60/eBaHusAM. W iAMHOCTb SIECh KAcaercs passe HdTo KOHerTT 6 R Sr s

Hhodecouonanisy ¥ crotefaontt Hesaeabparer s  Roen s QRN 1cTopMisngsy e APDABARSROR, & SOMHIoN AR
OBagery u cocTaar B ToM. Wro duy yiastc Hocranire sy RCHGABHO HAKATARDAT( HEHHEC) HabMoeHHsl, (BaKTh
HeTpUBHATLRYIO 3aAauy M M3 X30C3 AOCTYNHBX (DAKTOB HannegugHOYACMOM FBICHAR, EICHANDABIENto nepepadsvunar ot o
Te JaHHbE, KOTOPblE W OOeCNeyar mnojydeHHe HHPOPMALHH W mporabuc. IHAKO O X pET 6 He (opmu-
HSITHE TIPAaBUJbHbIX pelieHuil. Ec/i yesoBeK TaJaHT/IUB, TO OH, no-B’u";J;HCTaM i aHaﬂH?[};Jilaarﬂa];wiﬁgcgggﬁﬁl;;Tﬂeeﬂﬂlileom b;[‘lol;OT HOBJIIP)IHTb
AuMOMYy, 6e3 BCSIKOH CMelHalbHOH MOATOTOBKH HafileT HyXKHble nalﬁz e — o Pkl v 5 06’bEK¥l‘HBHO @3
Hble M NPOAaHAJM3HPYeT WX, He mpuberas HM K ubell NMOMOLIH. }mupe?»}’-’!bTaT Mllz ‘:{TO Ma”;?() oﬁ*onocxu MHGa 06 HETEIIeKT ali'lb-
AFSHIED, 1K, SRMCKETR, JAP, HODORACHEIY HRUDO/IOK, HHCprKuHeHOCT;bSE%\I/L&aqy’ ¥ e‘l{(Hgé))KaJleHHlO ISl HEKOTOPHIX n0ﬂbsoBa¥eneﬁ
nepevyHeM OCHOBHBIX LIATOB, KOTOPbIE HYXKHO CAeJNaTh AJsl MOJyueH! HORHARY, , p
JIOCTOBEPHOTO pe3yJbTarta? pesynbrar Oe3passinueH, JHIIb Obl OH ObUI «MPOIITAMIOBAH» aB-

! TO

B 3TOM pasjesie ONHChbIBAaeTCs MeTOHOJIOTHSI HHTErPHPOBAHHO! pgTeTOM 9BM. A St R L
aHa/lu3a JaHHbIX, MPH3BAHHAs TOMOYL ClENHAJHCTaM MPeIMeTHb RS L BTpact ¥ 5 e
obsnactedl 3G (PEKTHBHO HCNOJb30BaTh HOBbIe, MalllMHHbIE HHCTPZTpenMETHO" HinpCoH (B npoIL%ecce g Mo s LS s
MeHTB 0GpAGOTKH NAHHBIX, OGJErvaloNiHe H3BJCUCHHE H3 naHHb . PAPETAUHH DE3yJbTaToB. 1IOCTOAHHbIM KOHTPO/IL PESYIBTATOB, O

MblciHBaHHE H [epeoCMbICIUBAHHE MNPEAINIOCHIIOK NnpoBeaeHue pas-
HH(OPMAIMH. aloTCd TrJlaBHble IMOHATHA aHaJdu3a aHHBIX U €l :
q) P 5 ﬂ & JTHYHBIX 3KCMEPUMEHTOB C JA4aHHbIMH, AKTHBHOE Yy4yacCThe 4eJIOBE€Ka
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B YNpaBJieHUH NPOLECCOM, MOCTOSIHHASI HEOOXOJHMOCTb B NPUHSATY ) 5 g0 Ke BPEMsl CJbIBET B CBOeH cpele <«CMELHAIHCTOM no
He(popMaJIbHbIX peIleHHH — Bce 3TO (yHIaMeHTaJlbHble MPUHIHN , ppHOR 06pabOTKe», XOTs BO MHOTHX CJy4asix OH B Gosbliei
aHa/lu3a JaHHbIX KaK 00JaCTH HayuHOH JdesaTeqbHOCTH [2, 7, 9, 33, 41 rerenn pacmpoCTPaHseT CPeiH KOJjier COGCTBEHHble OLIMOKH, a He
M OHH MaJIo 4eM OTJHYAIOTCs OT OOLIMX NPHHIHIIOB HAYYHOrO NO3Hgp 1 gercsi HCTOYHHKOM 3HAHHA. -
HUA — TOJIBKO [IpHposa Kak O6bEKT HCCIIeJOBAHHS BLICTYIAeT Omocp¢  HauboJsiee NEPCIEKTHBHBIM H Pea/ibHbIM B COBDPEMEHHON CHTYallHH
JIOBAHHO yepe3 naHHble. Hukro KpPOMe CleLHaNHCTa OOBIYHO HE B COCTq,ppagTOM HAM MPEACTABISIETCS CO30aHUe KPYNHOLX UHTE2PUPOBAH-
SIHHH IIPOBECTH COAEPKATENbHOH HHTEPIPETALHH BbIXOMHbIX AAHHBIX 00 cucTem aHAAU3A OGHHbLX, KOTODble NMOMHMO (PYHKUHH o6pa-
pamkax npeiMeTHOH 06J1aCTH, IPEBPATHTb UX U3 Habopa uucel, TOU§orky BHIIONHSIH Obl TakKe (YHKUHH OGy4eHHS NOJb30oBaTesed u
HJIH KPHBBHIX B HH(OPMaUHMIO, JOCTYIHYIO €ro KoJLIeram. ipuBHBaJH Obl UM HaBbIKH MPAKTHUECKOH pabOThl C pas3jHYHBIMH
Takum o6pasoM, mpodeccHOHANH3M TMOJb30BATENsT KAK dpakToeronamu 06paboTky. Takue cHCTEMBbl yMECTHO GbLIO Gbl HA3BIBATH
ycmexa B pelleHHH 3ajay aHa/iM3a JaHHBIX MPOSBJSETCS B KayecygcnepTHBIMH, MOCKOJbKY OHH MOJEIHPYIOT PaboTy 3KCHEePTOB —
BE COGPaHHBIX MM [aHHBIX, B YeTKOH (OPMYJIHDPOBKe uesiefi NPGeqUaJMCTOB O aHa u3y AaHHbIX. OCHOBHOE OTJIHYHE 3TOr0 Ba-
BEICHUS aHAlM3a H B JMYHOM y4acTHH B TNpouecce 06pabOTkyyanra OT IPeAbIAYIIEero COCTOUT B TOM, UYTO OT II0Jb30BaTeNs
Y HHTEPIpPEeTalHH Pe3yJbTaTOB. je TpeGyeTcsi BHHKAThb B CYyTh MaTeMaTHYECKHX MoOJesed, TOHKOCTH
3Hanue meron0B 06paGoTkM naHHbLIX. TpyaHO FTOBODHTb O Kgx mpHMeHeHHsl, HH TeM O6ojee B NPOrPaMMHYIO DeasH3alHI0 Me-
KOM-/IH60 3HAHHWHM GOMNBLUIMHCTBOM HAYHHAIOUIMX MOJb30BATENE Me&o[0B — BCe 3TO KakK Obl «3allIUTO» BHYTPb CHCTEMHI; He HALO0 MOJb-
TOLOB HJIH METOLOJIOTHH aHa/lH3a JAaHHbIX. Kak mnpaBusio, dawopaTesio H HECTH OTBETCTBEHHOCTb 34 BHIOOD MOAXONSILIETO K €ro
JMOLH, HMEIOIHE TEXHHYECKOe 00pa3oBaHHe, BeCbMa TYMAaHHO TMpejagaye METONA — 5TO TOXKe 1eJaeTCs Ha OCHOBE BBEJIEHHbIX B CH-
CTaBJIAIOT cebe COBPEMEHHYIO CTATHCTHKY, METOLI IIPOTHO3UPOBAaHHsTeMy 3HAHHH CIELHAJHCTOB MO aHaIM3y AaHHbIX. [losb3oBaTenb
K/1aCCH(HKALUHA, PACNO3HABAHHS, HE TOBOPS ykKe 06 OMbITe HX Mo mMepe paboThl C CHCTEMOl y3HaeT He MaTeMaTHUYeCKHii ammapar,
TGJIb30BAHHS NP PEleHHH peasbHbIX 3a1a4. Kak mokasbiBaer onbixak 370 6bL10 Gbl B ciydyae ero obpalleHHs K TpalHIHOHHBIM
KaxIblii CIELHAJIUCT B CHJIY CBOeH IPAMOTHOCTH B 06J1acTH 06pai3jaHHSIM IO CTATHCTHKE, 8 06Y4aeTCsi METOO0NOTHH aHAIH34a JaHHbIX
OOTKH JaHHBIX C MePBLIMH K€ NOJyYEHHHIMH 1aHHBIMH HauWHaei MCMNONB30BAHHIO CNEUHANbHO CO3LAHHOTO [JIsi 3TOTO HHCTPY-
uX 06paGaTbiBaTh, U TOMLKO TPYAHOCTH C MIOJyYeHHEM Hay4yHbIX pe3yJ/imeHTa.
TA4TOB 34CTaBJAIOT €ro B3ATbCA CEPbE3HO 3a H3yyeHHe MeTonad Ommit paborsi ¢ IBM. Ilo HalleMy OINbITY, 3TOT (aKTOp He siB-
06paboTki naHHbIX. Ham npencrasisiercs, uto 3mech CYIIECTBYOII€TC OCHOBHbIM IIDH peLIeHHH 3ajay aHaju3a NaHHBIX, HO OH
TPY BO3MOXHBIX BapHaHTa. Bo-mepBbiX, BO3MOXKHA KOHCY.IbTALHAOXKET CYILLECTBEHHO YCKOPHTb (MJH 3aMemjauTh) paGory. Cnenu-
CNELHAIACTA N0 AHANH3y NAHHBIX, B KOHTAKTe C KOTOPBHIM GyNeMIHCT MPEAMETHOH 06J1acTH B GOJbLIMHCTBE clydyaeB He HMeeT Mpel-
BECTHCb BCA paboTa. B 3ToM Bapmaute, Ha Ham B3rusz, ONTHTABJEHHS, KaK Pa60OTaTh C BHIYUC/IUTENbHOH TEXHHKOM, C YEro HyXKHO
MaJIbHOM, IBa CHeLHaJuCTa — MPEeAMeTHOH 06J1aCTH U aHaJW3a NaHAYHHATD W UTO Tpebyercs crenaTb LI BBoga B DBM HCXOAHBIX
HBIX — paboTaloT KaX /bl B CBOEH 06.1aCTH KOMIIETEHTHOCTH, AOTOMAHHBIX, 1JIs1 3amycKa nporpamm o6pa6oTku. CamocTosiTesibHOE MPH-
Hfisl ADYr Apyra U B3aWMHO NepefaBas UMEIOIIMHCH OMBIT. )OpeTenne HaBBIKOB TaKoO#H PaGOThl 4acTO NMPOXOAHT OUYEHb GoJse3-
Haule crmenuasnucTsl mpeaMeTHOH o6JacTu BBIHYX/ICHbl HATH HACHHO — M M3-32 HH3KOrO KayecTBa HMMEIOLIHXCSl (a yalle OTCyTCT-
BTOPOH BapHaHT — CaMOCTOSITEJbHO H3y4aTb METObI o6pa6orku. [Isylomux) uHCTPYKUMHA mo skeriyaTanumu OBM m cucrem aHaiusa
HALIEMY OIIbITY, 3TOT BAPHAHT MPHHOCHT yCIEX TOJbKO CaMbIM YMOPIAHHBIX, H H3-33 TICHXOJOTHYECKOH HEMOArOTOBJIEHHOCTH MOJb30BA-
HBIM HccaiefioBaTessiM (MoxeT 6bith 10 + 20% o6uiero umpcsaa noedss K BOCIPHUATHIO MHOTHX MpaBu/J PaboThl, XecTKasi ¢opMalb-
TEHIHAJILHBIX [O/b30BaTe/Iell), MpHYeM Je/o, Kak NpaBuao, orpaids JOrHKa KOTOPbIX CHJIBHO OTJIMYaeTcsi OT BO MHOIOM HHTYHTHB-
HHYMBACTCS M3YYE€HHEM H INPAKTHYECKHMM INPHMEHEHHeM OTAeJbHLAOH JIOTHKH ue/loBeKa. Jlisi mpeonosieHHst 3TOTo B 3HAYHTE/LHON
H BECbMa KOHKDETHBIX METO/OB, Halle/leHHbIX Ha PelIeHHe TOJbKO TeiTeNeHH IMCHXOJOTHUECKOro 6apbepa NOJb30BATENI0 OKa3biBaeTCs
3ajay, KOTOpble, COOGCTBEHHO, M BBIHYAHJIH HCCJEN0BATENIS B3SThCOUEHD HEO6X0AMMOH NMOMOILD JIOAEH, YK€ HMEIOIIHX ONBIT PaboThl
3a yueOHHK MO CTATHCTHKE HJHM HaHTH B CHelHaJIbHOMN autepatypt OBM. B KoHTakTe ¢ HEMH MM IIOA HX DPYKOBOIACTBOM HYX>KHbIe
NIpHMEp pelleHHsl MOAOGHO! Xe 3ajaul ONHHM H3 ero KoJjJer. Ec.iAaBbiKu NpHXOAAT ropaspo Obictpee. KoHeuHo, BapuaHT, Korza
sajaia HJM LeJdb aHa/i3a H3MEHsIeTCs, NOJAb30BaTe/b BhiHyXK el €XHHUECKYIo CTOpPOHY paboTbl ¢ DBM Geper Ha ceGsi He NPOCTO
NOBTOPSITL NPOUENypy MOHCKA WM CaMOOCyueHHsi CHauasa, Ge3 ocolyUalHbIA ueOBeK, a CHELHANHCT 110 4Ha/IM3y NAaHHbIX, TMO-NMPEX-
ObIX rapaHTHii Ha ycmex. XyXe BCEro B 3TOM BapuaHTe To, yTd€MY, SIBjIsleTCsi onTMMaJIbHBIM, OJHAKO OXKHAATh, UTO TaKOIl Bapu-
TaKOH 4YeJIOBEK He CTAHOBHTCH CHELHAaJHCTOM IO aHanu3y nanHblX'HT OKaXKeTcsi BO3MOXKHBIM, GbLIO Gbl OIPOMETYHBO.
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M, mocTofgHHAsA H606XOI1HMOCTb B ﬂpI/IHﬂTI/II/I

HecdopMabHbIX pemenmﬁ——sce 3TO q)yﬂnamemanbﬂble I pUHILUTIEL
aHaJu3a LaHHBIX KaK o6aacti Hay4YHOH neATebHOCTH 2,7,9, 33, AT

W1 OHH MaJo 4eM orJipuatoTcs oT 06LIHX TPHHLIUIIOB Hay4HOro mosHa-
wusi — Toapko [1pupoia KaK 0OBEKT HccieoBaHsl phICTynaer onocpe-
JIOBAHHO 4epe3 nansble. HIKTO KpOME crienpaaucTa O0bYHO HE B COCTO- .
SHHY NPOBECTH conepmaTeanoﬁ pHTEpHpeTanut BBIXOJIHBIX JLAHHBIX B
paMKax npexnvleTHoﬁ 061acTy, IPeBpaTUTD HX 13 Habopa uuces, TOHEK
WJId KpUBBIX B wH(opMaLHIO, JOCTYNHYIO €ro KoJijieram.

Takum 00pa3oM, npoecCHOHATHIM noJb3oBaTess Kak dhakTop
ycmexa B peulenuy 3aaad agasu3a AaHHbIX nposiBJisieTcsl B KauecT-
Be coOpaHHBIX HM JAHHBIX, B yerKo#l (HOPMYJIHPOBKE nejef Mpo-
pejeHusi aHanusa H B JAMUHOM YyuacTuu B npouecce 06paboTKH
W uHTEpTpeTanuu pe3yJ/1bTaToB.

3yaHne MeETOM0B 00pabOTKH JaHHBIX. TpymHO TOBOPHTE O Ka-
KOM-11060 3HaHUM 60JbIIAHCTBOM HaunHALIUX oJb30BaTeNed Me-
TOMOB HJIH METOJNOJIOTHH aHaIHu3a jaHHBIX. Kak mpaBHio, naxe
JIIOAU, MMeIoIne rexHHUECKoe 00pasoBaHUE, pecpMa TyMaHHO MPel-
cTaBASIIOT ceoe COBPEMEHHYIO CTATUCTHKY, METOMLbI IpOrHO3MPOBAHHS,
gnaccudukalui, pacrno3HaBaHHsi, He roBopsi yXKe 06 ombiTe HX HC-
noJib30BaHusl MpH peleHHH peaJbHbIX 3a4a4. Kak mokaspiBaer ombiT,
KaM/blil crenuanucT B cuiy CBOe rpaMOTHOCTH B o6nactu o0pa-

Gorku npaHHbBIX € nepBbIMH K€ noJyueHHbIMH JaHHBIMHM HauMHAET
ux 06pabaTbBaTh, 1 TOJILKO TPYAHOCTH € moJyueHneM Hay4HbIX pe3yJib-
TaTOB 3aCTaBislioT €ro B3ATbCA Cepbe3Ho 33 yayueHue MeETOLOB
06paGoTKH JaHHbIX. Ham mnpeacTapisiercs, yTo 3J€ch CyllecTBYIOT
TpU BO3MOXHBIX BapuaHTa. Bo-nepBbIX, BO3MOXKHA KOHCYJ/IbTAlHAA
crelMaucTa 1o aHanusy JaHHBIX, B KOHTAKTE ¢ KOTOPBIM oyner
pecricb BCsi pabora. B stoM BapuanTte, Ha Ham B3TJAL, ONTH-
MaJibHOM, ABa criemuanucTa — npeaAMeTHOH o6JiacTH ¥ aHanan3a AaH-
HBIX — paboTtaloT KaXXIblH B cBoeil 00J1aCTH KOMIIETEHTHOCTH, 100
Has Apyr Apyra H B3apMHO TiepefaBast JAMeloluncs OmbIT.
Yae CrenuanucTbl npeaMeTHOM 061aCTH BBIHYX/IEHbI AATH Ha
pTOpO#l BapHaHT — caMOCTOSATENbHO U3y4aTh MeTOJlbl 00pabOTKH. Ilo

HaiieMy omsity, 3T0T BapuaHT MPUHOCHT ycrex TOJIBKO caMbIM YIOP-
HBIM HCCJIefoBaTeNAM (MoXeT ObiTb 10 = 20% obuiero 4ucia no-
M JeJo, Kak MmpaBuio, orpa-

TeHIMaJbHBIX nonbsoBaTeJleﬁ), npuue
peM OTJAeJbHBIX

HUUYHBaeTCs HSyquI/IeM H HpaKTl/I‘leCKHM npumeHeH
1 BecbMa KOHerTHle MeTOJ0B, ganeJeHHbIX Ha peme}me TOJIBKO T€X
3ajpad, KOTOpPBIE, coOCTBEHHO, H BBIHYAUIHN I/ICC.HeJlOBaTeJIﬂ B3ATbHCS

3a yueOHHK TIO CTATUCTHKE HJH HaliTd B crielaJpHOl UTEpaType
npuMep peuienus nojoGHON XKe 3ajaif OHMM U3 €ero KoJjer. Ecau
3ajaua Wid Lelb aHaji3a H3MeHsercs, HO/b30BATE]b BBIHYKICH
[10BTOPSATH MPOUEAYPY MoucKa HIH camooGyuenusi cHaiasa, 6e3 0co-
GLix rapaHTuii Ha YCIeX. Xyxe Bcero B 3TOM papuante TO, HTO
TaKoil 4esJoBeK HE CTAHOBUTCS CIElHaIHCTOM no aHanu3y AaHHbIX,

B ynpaBJeHHH npoiecco

HO B TO XKe
BPEMsI CJIbIB
MalluHHOH 06 eT B CBOeH ¢
a ene «
B o pacnp%c?O;Ke»’ XOTSl BO MHOTHX pcﬂyqaﬂcxneuuaJmCTOM no
S RIseTCS paHsieT cpeaM KoJJer cob OH B GoJbliel
Hau6 UCTOUHHKOM 3HaHM# CTBEHHbIE OIIHOKH, a He
nboJiee mepcm : ?
eK
BapuaHTOM HaMm pnpeﬂcTTHBHbIM U peaJjibHbIM B COBPEMEHHOH '
HBLX CUCTeM QHAAU3A gBﬂﬂeTcH cozdaHue Kpynuolx O CUTyallHuH
B BTG ST Gi Tal-tl-tblx, KOTOpble MOMHMO q)uI:ITeepyposaH_
IpPUBHBAIH Obl HM HaB:kae GyHKIHH 06ydeHHs nogbgKuun oéPa-
METOJIaMH 06paGoTKH TIKH NPAaKTHYeCKOH paboThl ¢ oBaTteJied H
3KCIEPTHBIMH HOCKoﬁbKaKﬂe CHCTEMBl YMECTHO GbLIO 6P33J1p1quIMH
: i bl Ha3bIB
clelHuaJJuCTOB Y OHH MOZIEeJNHDPYIO aThb
Mo aHaJu3 yoT pabory 3Kcme
pHaHTa OT Impe y AaHHbIX. OcHOBH pTOB —
JbIAYIIETO 0O€ OTJHUYHE 3T
He Tpebyercsi COCTOUT B TOM oro Ba-
BHHKAT , 4TO OT
HX TPUMEHEHHs, HU ;’ez CﬁyTb MaTeMaTH4YeCKHX Mozlenneol?lﬂbsOBaTeJm
TOHKOC
TOLOB — BCe 5TC oJlee B mporpam ’ ™
0 Kak Obl «3 MHYI0O peaJjiu3a
30BATENI0 M He alluTo» BHYTPL C HIO Me-
CTH OTBETCTB HUCTEeMbl; He Ha
gajaue MeTona eHHOCTb 3a BHIOO e IO MOJIb-
— 3TO TOXe P MOAXOISIIEro
CTeEMY 3HaHHH JejaeTcss Ha O K €ero
CHELHATHCTO CHOBE BBelEHHBI
no Mepe pabor B IO aHaJu3 X B CH-
bl C CHCTEMOI] y ndaHHbX. I[ToJab3
Kak 3To OblIO 6 H y3HaeT He Mar oBarTeJb
Bl B cJyua eMaTHYeCKHH am
H3JaHHSIM 110 C yudae ero o6pa napar,
TATH IIIeHUud K
H cho.nbsosaumocTHKe’ a o6yyaercst METO[0JIOTHH a:paﬂHHHOHHbIM
o CleHaIbHO CO3MAHHOTO IS 3;JIHSZI JaHHBIX
oro
Onmit p HHCTPY-
! a6oTh ¢
JISIETCSl OCHOBHBIM nagM' Ilo Hawemy onwity, sToT da
‘MOKeT CYUleCTBeHHOp pellleHHH 3ajnad aHaJ/u3a KTOp HE€ $1B-
ANUCT NpeaMeTHOMH oén};cci?dpmg (nnu 3aMeNJIHTB) g:gg:;x, C? i
CTaBJIeHHs1, K B GOJIbIIHHCTB - Lnenu-
, Kak paboraTb e cJydaeB He H
Ha4yuHAaTH C BbIUHCJIHUTEJ/b ) MEEeT Ipen-
H 4TO Tpebye HOH TEXHHKOH, C
JHaHHbIX, IJ1 YeTca caeJsathb AJl , C UETr0 HY>KHO
' 51 3amycka s BBOJa B OBM ;
06peTen nporpamMmm o6pa6 MCXOJHBIX
He HaBbIK - PaboTKH. Camo
e oo ?{f;sTaKou pa6oTHl yacro npOXoﬂC;:ﬂTeJleoe pH-
Bylomux) HHCprquIE;OFO KauecTBa HMeOIHXCs (a ngeﬂb i
A3HHBIX, B u3-3a ‘TiCH mo skeryatauun 3BM u cu L
';gnn K BOCHPHATHIO ’;OHJIOOFqucKOﬁ HenoﬂFOTOBneHHocCTT;M s
Hasi Joruka TUX TNpaBua pab 0/1b30Ba-
oy KOTOPH paboThl, Xec
HO! PBIX CHJIBHO ’ TKasg o -
OH Jloruku uenoseka. [las OTJIMYaeTCsi OT BO MHOTOM P‘}’HTPMaJn,
@%mneuu IICUX0JIOTHYECKOT0 6HPeOlIOJIeHHH 3TOr0 B 3HAYH YHTHB-
YeHb Heo6 apeepa 1 TeJbHOH
= XOJIHUMOH 0JIb30BaTea
cd OH TMOMOIIb 5 10 OKa3hlB
; " B konrakre c Hgim HI/II(J)IIILdeHﬁ YK€ HMEIOLIHX OMbIT pa%?rcj
. IPHXOAAT ropasgo 6 OL HX DYKOBOACTBOM HYX
f9eCKyI0 cTopon bicTpee. KoHeuHo, Ba YXKHbIE
BRLE venonex y pa6otel ¢ 9BM 6Geper wiaky gHaHT’ KOrza
ABJIsieTCS om’na SHEHIARHLT 110" aHasHsy llaHeH S e
Okaxercs Bosmoxlf:i]belﬁM’ OHAKO OXKHIATh qTobl;(é LU g
IM, OBLIO Obl ? KOH BapH-
p ONPOMETYHBO p

25



C/ielyer OTMETHUTb, YTO AaKe CHCTeMbl aHa/ju3a [aHHBIX, Clle-
IMa/JbHO pas3paGoTaHHble MJs MMOJb30BaTeJed, He 3HAKOMBIX C TMpO-
rpaMMHpPOBaHHeM, TPeOYIOT ropasfo 6OJbIIMX YCHJIHH MO OCBOEHHIO,
yeM MOXKHO ObIO OBl OXKHAATb. JTO CBHIETENbCTBYET O HEBEPHOM
[HOHHMAaHUH pa3paGOTUHKAMH NPOrpPaMMHBIX NPOAYKTOB HOTPeGHOC-
Ted ¥ BO3MOXKHOCTEH MacCOBOro noJib3oBaTens. Bor, Hanpumep, Bbl-
J€pKKa H3 HEKOTOPBIX 3aKJIOUeHHH 06 OMBITHOH 3KCIJyaTallHd Ma-
kera o6pa6orkn npaHHeix COMMWM (apantanus n/si oTeyeCTBEHHBIX
9BM nakera BMDP): ... nosib3oBaTesnell NakeToB NMPHK/JIALHBIX NPO-
rpamm (TIIIII) MoxXHO yCJIOBHO pa3fiejJuTb HA YeThIpe TCPYIIbI:
M0/1b30BaTeNb, BIEPBblE NPHUMEHSIIOUHA BBIYHCJIHUTEJNBHYIO TEXHHUKY
JUIST pellleHHsl 3ajaad; MoJb30BaTe/lb, 3HAKOMBIH C NMPOrpaMMHpPOBA-
HHEM, HO HOBHYOK B CTaTHUCTHKE; I0/b30BaTelb, 3HAKOMbBIH KakK C
NpOrpaMMHUPOBAaHUEM, TaK H CO CTATHCTHKOH; MoJb30BaTe]b, pabo-
Talouui panee ¢ ananoruyHeiMu nakeramu. [T COMU npennasua-
UeH [JIS SKCIJyaTalMH IOCJAEIHHMH TPEMsI KaTEeropusiMH IOJIb30-
BaTeJ/iell; UeJOBeK, He 3HAKOMBbIH C MPOrpaMMHPOBAHHEM, BOCHOJIb30-
BaTbCSl MAKeTOM He MOXeT...; ...00/blIoe KOJHUECTBO AyG/upyiouie#
WHQOpPMalUH, HEJOCTAaTOUYHO YETKOEe paclpefesieHHe MaTepHasia
M0 JOKyMEHTaM, He BCerna TOUHOE MpeNCTaBjieHHe pa3paboTuHKaMu
Ha3HayeHHUs W ajpeca (MOTEHIHAJbHOTO UHUTATEJsI) KaXKAOro IOKY-
MeHTa 4aCTo 3aTPYHHSIOT MOHUCK HY>KHOTO MaTepHaJa.

Takasi cuTyauusi 1OCTAaTOYHO THNMHYHA. [loka HaAM HEH3BECTHHI
NporpaMMHBIE CPeCTBA aHaJ/H3a MAaHHBIX, KOTOpble o6jagasud Gbl
BBICOKHMH NOTPeGUTEIbCKUMH KaueCTBAMH C TOUKH 3PEHHS IIHPOKOro
Kpyra MoJb30oBaTesNed — KaKk HOBHUKOB B aHa/IH3€ NAaHHBIX, TaK H
npodeccnonasoB. [lpuuem cienyer emie pa3 OTMETHTb, 4YTO JJsi
M0JIb30BaTe/NeH ONpeNesIIOUUMU KPUTEPUAMHU [IEHHOCTH CHCTEMBI HJIH
Iakera MPOrpaMM SIBJSIIOTCS Tpexk/Je BCero MOHSATHOCTb WHCTPYKIHH,
BO3MOXKHOCTb , GBICTPOTO OCBOEHHs, MPOCTOTa 3KcIayartamud [13].
HackoibKo HaM caMHM ynajioch yAOBJETBODHTb 3THM TPeGOBAHHUSM
npu co3nanud cucreMbl CHUTO, cyautb TeM, KTO OyAET €€ HCIOJb-
30BaTh MAJisl pellleHHs CBoUX 3ajaau. B .o6om cioyuyae Mbl Gynem
GarofapHbl 3a OT3bIBbl, NMPENJIOXKEHHS MO COBEPIIEHCTBOBAHHMIO CH-
CTEMBbl H KPUTHUYECKHE 3aMeyaHHsl.

3.2. C yero Hauatb!

K cokajieHHIO, M0Jb30BaTe/lk OYEHb 4YacToO 3agder Bompoc «C
yero HauyaTbh?» TOJBKO TOrJa, KOTJa NaHHble yXe coOpanbl. B stom
cjlyuae Mbl HajeeMcsi, IO KpaHHeHd mepe, 4TO NPHBEIEHHLIH MaTe-
pHaJ OKa)Kercsl MOJEe3HbIM MPH pelleHHH TAaKUMH MOJIb30BaTeJNsIM i
noc/jeayoluX 3aaady.

OCHOBHBIE 3Tanbl PelIeHHs] 3aJaud aHa/lW3a NaHHBIX MOKa3aHbl
B JeBoil yactu puc. 3.1. B mpaBoil yacTH Ka)KIAblH W3 HHUX pas6ur
Ha GoJsiee MeskHe cTaiuy. B 3TOM maparpade Mbl KPATKO omumiem
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ITAN 1 1.1. Onpepenenne nem ue- | 1.1
TMIOCTAHOBKA 3AIIAYM HEMRR
1.2. Onpenenense cocrasa 1.2
JTAHHBIX
1.3. CGop naHmbixX 1.3
1.4. BeiGop cpecTe aHaNH- 14
33 JAHHBIX
1.5. ®opmanH3alus JaHHBIX 1.5
3TAIl 2 2.1. BBox naHHBIX B IAMATH 2.1
BBOJI IAHHBIX I
B OBPABOTKY 2.2. PaGora c apxuBoM G 22
TIAHHBIX
2.3. GopMHpOBaHHE 3a[IaHHS 23
00paboTki
I9TAIl 3 3.1. Onpenenenre npocTei- 3.1
KAYECTBEHHbI JIMEX XAPAICIoPUCTR
AHATIM3 pan
3.2. Busyann3an|s NaHHBIX 3.2
3.3. Ananm3 CTpyKTyphl 33
J2HHBIX
I9TAI 4 4.1. BriGop Mo/ienH NaHHEIX 4.1
KOJIMYECTBEHHOE 4.2. Bsmonnenue 06paGoTku 42
OIMTUCAHME JAHHBIX
9TAIl 5 ; 5.1. Ananu3 pe3ynsTaToB 5.1
MHTEPIIPETALIUSA 5.2. TpunsiTve pemierut 52
PE3YJIbTATOB

Puc. 3.1. OcHoBHble 3Tanbl pelieHMs 3afayun aHanM3d AaHHLIX M WX B3aMMOCBS3M

nepBbie 1Ba 3Tana (Ka)KAOMY H3 HHX HHXKEe IMOCBslleHa OTAeJb-
Hasl rJaBa).

MocTaHoBka 3agaun, Ha Hall B3TJsAL, AB/ISETCS ONpenesioniM
3TanoM, OT KOTOPOTO 3aBHCHT BeCb XOJ aHa/iu3a. Hauunaercsi oH co
cTanuu GopMYJTHPOBKH LeJH BCEro HCCAENOBaHKS, pali NOCTHXKEHHs
KOTOpPOH H NpeanpuHuMaiorcst c6op u o6paboTka AanHbiX. Hampu-
Mep, LeJbl0 HUCC/IEN0BaHHs MOXKeT ObiTh ONpejeseHHe ceGecTonMoc-
TH TNPOAYKIHMH, BbiIeJeHHe NPHYMH 3a00/€BA€MOCTH OIpefe/eH-
HOU Gose3ubio u T. A. Mcxoas M3 Liesin omnpelessieTcsi CocTaB JaH-
HbIX, KOTOpble Heo6xoaumo co6patb. OQHa H3 THIHYHBIX OLIKMOOK

~ HccaenoBaTesedl COCTOMT B TOM, UYTO CHayaJja CO6I/IpaIOTCH JAaHHbIE,

a 3aTeM HauMHAIOT GOPMYJAMPOBATLCA 3a4aul HX o6paboTku. B aTom
cJydae Lesib HCCIeJOBAHHS MOIMEHSIETCS] TOH H/IM HHOU y3KOH LeJIbio
06paboTKH yXe coGpaHHbIX KOHKpPETHbIX JaHHbIX. OCHOBHOE OT/IHUHE
COCTOUT B TOM, 4TO 3apaHee cOGpaHHble JaHHble MOT'YT OTPaXKaTh COBCEM
JApyrue XapakTepHCTHKH sIBJIEHHs, HexKeJd T€, KOTOpble BaXHbI I
MIOCTABJICHHOH LIEJIH.

Tunuunass ¢opmMa npu c6ope AaHHBIX — Tabjula «OOBEKT —
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NPH3HAK», B KOTOPYIO 3aHOCATCS 3HA4YeHHs] NMPH3HAKOB (CBOMCTB),
XapakTepusylolllhe Kax bl HCcaenyeMblii 06bekT. [lpuMepaMu npus-
HAaKOB MOTYT ObITb «BeC», «IJHHA», <IBeT», «NpOodeccusi», «IUeHasy,
«0JI», HAJUYHE HJH OTCYTCTBHE cHMNTOMA H T. A. OGBEKTH —
«JTIOJH», <H3AEJHS», «KMECTOPOXKJeHUus» U mp. Tabuauuy Takoro BHia
NPUHATO Ha3blBaTb Tabauyel sxcnepumentassvrolx dannoix (TI/M).
DTo Ha3BaHHe CJ/elyeT TpPaKToBaTh 0oJiee IIHPOKO, TOBOPS HE 06
3KCIepUMEHTa/IbHbIX AaHHbIX, @ O JAAHHBIX HAay4HOrO HCCJENOBaHHUS,
B kauectBe npumepa T3]l npuBeneHa cienymoomiasi TabJauna, co-
Jep:aiasi CBeJeHHs] O BOCbMH KHHTaX cepuu «JIutepaTypHble mna-
MSATHHKH», BbIIyCKaeMbIX H3jxaTejbcTBoM «Hayka»:

ABTop, Ha3BaHHe Ton [ O6bem [ O6wmee [ O6bem | O6beMm | Llena
M3J1a- | M3/la- | YKCJO | aBTOP- [KOMMeH-|(py6.)

HHUS | HHSA | cTpa- | CKOro |Ttapues

(yu.- HHUL | Tekcra | (cTp.)

H3JI. JI.) (crp.)
x x@ 3 x® ) x©
1. HoBropoackue GblIHHBI 1978 | 32.1 456 312 143 4.40
2. [.Crapanapesna. «[IpustHbie Houn» 1978 | 33.3 447 386 61 4.50
3. JI.MatbiopuH. «MesbMmor ckutagen»| 1983 | 57.2 703 530 170 7.10
4. «Jlerenga o Tpucrane u Mzonbaes| 1976 | 53.8 735 622 111 7.20
5. U. A. Tonyapos. «®Pperar «IlaJ-

aaga» 1986 | 70.5 879 722 154 | 8.90
6. I'. Jlxedmc. «)KeHckuit moprtper»| 1982 | 47.5 591 481 110 | 6.10
7. B.I'pacuan. «KapmanHbiii opakyi» 1982 | 51.5 631 499 132 | 6.50
8. A. A. ®er. «Beunbie oruu» 1981 29.5 816 494 297 | 3.90

CocraB AaHHBIX — 3TO MpEXJe BCEro COCTaB NPH3HAKOB, KOTO-
pble XapaKTepu3yloT 06beKTbl. Kakablii peasbHbIl 06BHEKT HMeeT
6eCKOHEeYHOe YHCJO Pa3JUYHbIX CBOHCTB, OTPAXKAaIOUIUX €ro pasJiny-
Hble CTOPOHBL. EcTecTBeHHO, UTO B KaXKAOM KOHKPETHOM HCCJIENO-
BaHHH CYLLECTBEHHBIMHU SIBJSIIOTCS HE BCe CBOHMCTBA, a JUIIb OrpaHH-
YeHHBIH HMX Habop, ompelessiOllUi HauOoJee BaXKHble NPHU3HAKH.
BeinennTe MX — 3ajaya crenuajJucTa MPEAMETHOH 006J1aCTH; HUKTO
JpYyro#, BKJIOUasi ClenuasucTa No aHaJu3y NAHHBIX, 3TOrO CHeIaThb
He MOXeT.

Heob6xonumo Takxke pemuTbh, Kak NPeACTaBJATh B TabJulle 3Ha-
4YeHHs1 NPH3HAKOB — LH(PaMH, UMCIaMH, CUMBOJIAMH; C KAaKOH TOUY-
HOCTBIO H3MePATh 3HaUEHUS KOJHUYeCTBeHHbIX MPHU3HAKOB. DTH 3aJaul
yXke MOTyT BbI3BaTh 3aTpPyJAHEHHS Yy MOJb30BaTeNs (ECJH TOJbKO
OHH He pellaloTcsl «aBTOMATHYECKH», B CHJIY OTPaHHUYEHHOro o6bema
JOCTYIIHbIX JAHHBIX H €IHHCTBEHHO BO3MOXHOTO crmoco6a HX Tpen-
CTaBJIeHHs1), MO3TOMY Ha 3TOH CTagUH €My MOXKEeT MOTPe6oBaThCs
KOHCYJIbTAallHs HJIM [OMOLLb CHelHaucTa Mo aHajau3y AaHHbX. He-
KOTOpble PEeKOMEHJAalHH 0 3THM BOIpOCAaM NpuBeneHsl B § 4.1, 4.2.

OnpenenuB cocraB NpPH3HAKOB, MOXKHO MNpHCTyNaTbh K c6opy
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AHHBIX. Ha 3T0oH cTaguH OCHOBHOM BOIPOC COCTOHUT B onpeneJie-
A (0T60pe) TeX Oﬁ’beKTOB, 3HaUYeHHUdA NPHU3HAKOB KOTOPBIX 3aHOCST-
#; B Ta6ﬂl’[uy- Bo MHormx ClyyasaX BO3MOXKHOCTb C'BOﬁOIlHOI‘O OT-

| Gopa HCKJIIOYACTCS HM3-3a C/IMIUKOM MaJoro YHCJa JOCTYMHBIX 00b-
|eKTOB, HO C/lydaercs (Hampumep, NPH MPOBEIECHHH COLUOJOTHUECKUX

obcJieloBaHHli), 4To 0GbEKTOB oueHb MHOTO. Toraa Bo3HHKaeT mpo6-
jema BbI6ODA, KOTODYIO MOJIb30BaTe/]b YacTO IPOCTO He 3ameyaer.

- 3mech TaKXe ue.necooépasﬂa KOHCYyJIbTAllUA CO CHEelHaJUCTOM 110

aHaJu3y JAaHHbIX; HECKOJIbKO THIHUYHBIX CJlyyaeB paccMoOTpeHbl B
§ 4.2.

Cneﬂy}O]J_laﬂ CTagusa — Bb160p CpeacTB nakera nporpamMMm HJIH CH-
¢TeMbl aHa/jH3a JaHHbIX. Penienne 3toro BOIIpOCa 3aBHCUT OT He-

~ CKOJIbKHX (DAaKTOPOB: 06beMa JaHHbIX, UHCAA OOBEKTOB H NMPU3HAKOB,

THNOB NPH3HAKOB, THNOB AOCTYyNHbIX IJBM, KBaiupukauuu mnosb-
aoBatessi. CBelleHHs1 O HEKOTOPHIX NOCTYNHLIX B Hauie CTpaHe Mpo-
rPaMMHBIX MPOJYKTaX, HX XapaKTePUCTHKAX H 06/ACTAX NPHMEHEHHS
npuBeferbl B kuure JI. C. CunbBectpoBa. I[lporpammuoe o6ecre-
yeHue NPUKAafHO¥ cTaTuCTHKH (M.: ®HHaHCHl U cTaTHCTHKa, 1988, —
C. 240).

[locnennsisi, nsitasi, cragusi NepBoOro srana — (popMasu3amus co-

' OpaHHbIX AaHHbIX. Ha s1oil cramuu TA]l Heo6x01uMO NpUIaTh TaKOH

BHJI, KaKoro TtpebyeT OT BXOAHBIX JNaHHBIX BbIOPaHHAsi MOJbH30BA-
TeleM aBTOMATH3MPOBaHHAsl CHCTeMa aHa/lu3a HaHHbX. Yame Bcero
3T0 Kacaercsi ¢GopMbl 3alMHCH AAHHBIX HA CHELHAJTbHBIX GJaHKaX.
Pesyabratrom sBasiercs ¢opmaruzosannas TIJ], rotoBasi k BBOLY
B 9BM.

Bropoii sTan aHa/H3a JaHHBIX YCJIOBHO HAa3BaH HAMH «BBOJ, AAH-
HBIX B 06paborky». CyTh ero 3ak/io4aercsi B TOM, YTO JaHHbIe
CHayasa BBojATcs B DBM, rae oHu momamaoT B apXUB JaHHBIX,
d 3aTeM BCe WJH HEKOTOpasl YacCTb AAHHbIX BHIGHPAETCs H3 apXHBa,
[IOC/e yero TOJbKO M HauMHaeTcs (HO yXKe 3a mpelenamu BTOPOTO

- 3Tama) co6CTBEHHO MPOLecC, TPAAHULHOHHO HA3BIBAeMBIil 06pabort-

KOi. Ha nepBblil B3r/isig KaxkeTcs, 4TO BBOA AAHHBIX B o6pabor-
KY — 4ncto ¢opmasbHas Npolenypa, Ha KOTOPYIO He CTOMT obpa-
WaTe 3HauuTe]bHOro BHHMaHus. Ha npakruke, oanako, okasbiBa-
€ICHA, YTO MoJb30BaTeb YacTO TPATHT Ha Hee GoJblile BpeMeHH,
H€M Ha Bce MOC/eAyIOLIHe 3Talbl, a HHOILA H BOBCE He B CHJIAX
HIPEoS0IeTh €ro U OTKAa3blBaeTCs OT Aa/bHeHUINX NeHCTBHE Mo 06-
PaboTke maHHBIX. ;

: Ha nmepBoit craguun sroro srana tdopmanuszoBanHas TSl BBoguT-
€1 B nmamare IBM. 3gech BOSMOXHBI [Ba OCHOBHBIX BapHaHTa:
IOArOTOBKA NaHHBLIX HAa MPOMENXYTOYHOM HOCHTeJe (mepokaprax,
MaruuTHOW JienTe) M mociepyouMi uX BBoL B IBM wmaum BBOX
AAHHBIX HeMoCpeJCTBEHHO C KlaBHaTyphl TepMHHaJ4. B IIEPBOM CJIy-
Ha€ BO3HMKAaeT MHOrO XJIOMOT: OKA3bIBAETCS HEeOGXOMUMBIM H3YUHTh
Pabory ¢ ycrpoiicTBOM MOArOTOBKH HAHHBIX, YCBOHTb MHOTHE HOBEIE
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nousitusi. Dosiee mpoCT MpsiMOi BBOA MAHHBIX C KJaBHATypBl Tep-
MuHana B namsts OBM, KOTOpbIH NpeiycMOTpeH B GOJIbLLINHCTBE
cHcTeM aHaqu3a AaHHbiX. B 3aToMm caydae [oJb30BaTeNb CHMBOJI
3a CHMBOJIOM HabupaeT Ha KjiaBuaType T¢ 3HaueHusl, KOTOpbie 3alu-
caHbl B (popMaJmsoBaHHOﬁ TA]I1, KOHTPOJIHPYS BBOAHMYIO uHbopMa-
M0 HA 3KpaHe HHUCILIes.

Beeaeunsie B OBM naHHbIE 06bIUHO TONajalT B apXuB AdH-
HBIX, KOTOpbifi B COBpEMEHHbIX CHCTeMaX anaju3a JaHHBIX QYHK-
HOHHPYET BHYTPH 3THX CHCTEM H ynpaB/asercs HMHA. Pa6ora c
apXuBOM — OJIHA U3 nanGoJiee TPYAOEMKHX OMepaiHH. [Ipex e BCEro
HEOBGXOMMMbl POBEPKA BBELEHHBIX NAHHBIX H ycrnpasJenne omn6oy-
HO BBeJEHHBIX 3HaueHHi, KOTOPBIX 06bIyHO GbiBaeT GoJiblie, HYEM
XOTeJ0Ch Obl. DTa paGora BHIMOJHSAETCA TPH [IOMOIIH ClelHalb-
HbIX TPOrpaMM — PeLaKTOpOB, UMEIOIMXCH BO MHOMHMX CHCTEMax.
[locsie ee 3aBepilieHHsl 3HAUCHHST LaHHBIX, 3anHcaHHble B apXUB, COB-
majgaloT CcO 3HAUeHHsIMH B (hopMaH30BAHHOM T3. Ilomumo Huc-
npap/ieHHs JAHHbIX Ha CTalMH pa6oTbl ¢ APXHBOM, MOML3OBATEND
06LIUHO MOJydaeT: pacnedaTky T3J1 wiu ee uacTei, Hampumep OT-
JleJibHBIX O0BEKTOB WM MPHU3HAKOB. Ha sToft crafiuM MOXKHO BBbi-
[OJIHATb HEKOTOpble MPOCTeHlIne TOACHETH, Hanpumep BbIAIHTD
06bEKTHI, HMEIOlIMe OJHHAKOBbIE ONUCAHHS IO OJIHOMY HJIH HECKOJb-
KM TMpH3HAKaM, ONPEeHTb, ckonbko umeercs B TOML 3HAUEeHHI,
paBHbIX 3ajlaHHOMY, W T. M.

[ToceqHsis crajksi BTOPOTO srana — GopMupoBaHHe 3alaHus
Ha 06paGoOTKy NaHHBIX, T. €. YKasaHue cucTeMe OuepefHON Le/u
06paboTKu. B HEKOTOphIX ciyyasx STO HeoOXOAMMO JeJaTh Cpasy
e MpH BBOJE JaHHBIX, B APYTHX, I€ CyIEeCTBYIOT apXHBbI, 3aaHKE
Ha 06pa6oTKy (opmupyercsi OTAGTBHO. B 3amaHud OOBIYHO YKasbl-
pajorcst pasmepsi TIIL (miu rofi ee uacTH, Kotopasi Gyaer o6pa-
GaTbIBATHCS), MECTO XpaHeHHs JNaHHbIX, THIIbI npusHakos B TI/L,
THI pelliaeMoli 3ajauH, PeXHM MNedaTH pesyabTaToB M mp. OmHO
M3 T[JIaBHBIX TMPENATCTBHH MJIs HaYMHAIOULEro noJib30BaTeNss Ha
57Ol CTAAMH B TOM, UTO AJsi GOJBIUIMHCTBA CHCTEM aHa/lKu3a JAaHHbIX
Tpebyercsi yKasarb B 3alaHHH HA3BaHHe TOrO WJIH TEX MeTOAO0B 00-
pabOTKH, KOTOPbIE MPeroiaraercs PUMEHSITh IPU PElIeHuH 3a1auH.
Hanpumep, npu MCIOJb30BAHHH TIAKETA BMDP 3ra yactb 3alaHus
MOXKeT BBIIVIALETb TakK:

// EXEC BIMED, PROG = BMDP3D

//EXEC BIMED, PROG = BMDP6R

//EXEC BIMED, PROG = BMDP7M
3nece BMDP3D, BMDP6R, BMDP7M — nMeHa KOHKPETHbIX npo-
rpaMM aHajiu3a JaHHBIX: cpaBHeHHe JBYX Tpynm IpH MIOMOILH

t — Tecra; 4yacTHbIE Koppensanuu U perpeccuu 10 MHOTMM IepeMeH-
HBIM; [OLIATOBbIH ILPICKpHMI/IHaHTHbIﬁ aHaJu3.
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'ILQ‘?IZ?;I;;?}S;;: 3HAKOMOMY € MeToJaMH 06paboTKH JaHHBIX
4YTO I'OB ’
aubo mpocteiuine, JUO0 ngf?::éb?ec)s(TeoMMyy) leflleTﬁglfL)EIT i
4 .g)aﬁaB;ggnaHTa NPeACTABJSAIOTCS METOMOJOTHYECKH HEBepPHLIMH
p Merona 06paGOTKH [OOJXKEH HECTH OTBETCTBe )
LHAJUCT-PA3pabOTYUK CUCTEMbl HJM CHOELHAAHCT-KOHC ;{:gcrb
‘ aHa/au3y JaHHBIX. IDTO MOMOXKeT H36aBUTh nonb3OBaTy s
HOOK TPeX THIIOB, COBepINaeMbiX NPH (HOPMHPOBAHHH cseﬂH oy
"oﬁpa60TKy: BbIOOPA MeTOjJa, He COOTBETCTBYIOILEIO CYT it g
oil 3a7aun (ryi06a/JbHOH LeNH HCCIeIOBaHHA); Bblﬁogaﬂl\f:Tu(;Z:-
HerIpUMEHUM
et R G i
e PaBHEHHIO C JAPYTHMH JAOCTYITHBIMH
jii}
Oa Herc[)g;:mr:)(;ﬁ;a?éﬂmo 3TH OWMUOKH TPHHOCAT HaAUOOJbIIee
o CI/ICTH CnabblX) KOHEYHBIX pPe3y/IbTATOB, IO3-
oo €M aHa/M3a NaHHBIX cJaefoBajio Obl o6pa-
penoTrBpalleHue oco6oe BHUMaHHE, OCOGEHHO eCJIH OHH

YHTBIBAIOT Ha PaclpocTp
aHeHHe CBOUX Mporpa ]
MM
Cpell HAaUYWHAIOIUX MOJb30BATEJEH. o e -

3.3. Jlyywe oaMH pa3 yBMAETb...

TOOBI
OKHOCl}ng;;UHo PElInTh 3ajauvy, NOoJIb30BaTEeIb JOJKEH HMeTb
e OUTb B CHCTEMY CBOM 3HaHHS, a TaKxXKe MNOHUMATh
e i[(aKCTBHH cuctembl. Tpetu#l sTam aHanusa NaHHBIX MBI
il H;Txferllr;eHa KOTOPOM M0JIb30BAaTe/Ib IMBITAETCS DPEIIHTh
CTBEHHOM ypoBHe. Urto
; ! 3TO O3Hayaer? IDTO —
TKa TNpeNCTaBUTb COOp o
aHHble [aHHble B BH 7
Oro uTo0bl YBUAETH H A e
X NPUTOLHOCTD AJIS 11 ’
i ) POBEPKH BbIIBHHYThI
SHJHITI/IeﬂOCTP{'}KeHHH HocTaBieHHOH mean. [Touemy umenno };BM)E
no;II) qa.)lebIH aHaJM3aTop uesoBeKa — KaHa/, MO KOTOPOM
b }i{ToeTaTHaanéo(gbmHH o0beM BHeLIHeHl HH(MOpMaLHH CaMO}e,
: HH(OpMaUusi MOXKeT Ob :
ITh HedopMmaJ 7
0 Xe BpeMsl MOUTH OAUH 4 s iy
: aKOBO BOCHPHHHMAT
. ’ bCsl MIOJbMH, HMEIO-
asgsiﬁzs(ﬂbm YPOBEHb NMOArOTOBKH H paGoTamluX B cos’epmelg
D npeaMeTHeIX obJactsax. 9 -
. J13bIK BH3yaJbHBIX 06
TOYHO YHHBEPCAJbH % s Rl b
AT 0e CPenCcTBO OOIleHHSA
e e N KaK 4eJji0BeKa C ye-
a ¢ MalWHHOH (mpu yc
el YCJIOBHH, UYTO MOJyda-
; OHOH fABJISIETCS 4Ye i
¥ JIOBEK), OH
alicno.nbsyercs{ B aHaJ/Iu3e NaHHBIX. + KB TN
CMOTPHUM HauboJiee
BaXKHbIE€ «CJIOB
g o a» 3TOro BU3YaJIbHOI'O SI3bI-
»aHprﬂgz;iigx naHHble B Buae T3], B KOTopoﬁy N Oﬁ’beKTgIB
e Hﬂému p npusHakoB. EciH B35iThb U3 Hee 3HAUEHHS
R I43(())6411/1 O mpH3HAKa (T. e. OAMH CTOJGeNn 4Hcesa), TO
pasuTh, HaNpUMep, B BHAE OCH, HAa KOTOPOH TouKamH
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OTMEUEHO MOJI0KEeHUue Kaxkaoro oobekra (puc. 3.2), a 0KoJIO KaXJIoH
TOUKH MOJKET CTOSITb HOMEep COOTBETCTBYIOLLEro 00beKTa.

e @

o6BexTa 812 6 74 3 5 X2
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333 | . 6)
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295

00 2 O\ K B W =

20 30 40 50 60 70 80

a) B

Puc. 3.2. 3HaueHue npusHaka «obvem uzpanus» (x(2))y sBoceMu KHWF (a) n u306-
pakeHue 3TOrO MPU3HAKA B BU/AE YMCNIOBOW OCH (6) u ructorpammel (8)

70 K3006parKeHHe HA3bIBAIOT HHOT1A npoeKyuet OQHHbLY R NPU3-
Hak. DTOT Ke NpU3HAK MOXKHO HM300pasuTh HHaye, eCy, pa3bus
BCIO 006/1aCTh ero 3HaueHHH Ha HEKOTOpPOe KOJIHYECTBO HHTEPBAJIOB,
NOCTPOMTh B KaXXAOM WHTepBaje CTo/Gel, BbiCOTAa KOTOPOro Mpo-
NOpIUHMOHAJSbHA UHCJY [OMNABUIKX B HHTEPBA] 06BbEKTOB (CM. pHC.
3.2, B). Takoe wu300paxKeHHe Ha3bIBAIOT eucroepammoti 006veKTos
10 NPU3HAKY.

Jlo6aBuM Telepb K MepBoMy NpH3HAKY elue ofuH. Toraa Kax-
Jblli OGBEKT MOXHO HM300pa3HTb TOUKOH, pPacCIo/IOXKeHHOH: yXkKe B
JIByMEPHOM MPOCTPAHCTBE, T. €. HA IJIOCKOCTH (puc. 3.3).

D10 mpoekuHsl LaHHBIX HA MJOCKOCTb MEPBOro W BTOPOro MpH-
3HAKOB, HJH Ouaepamma paccesanus 06beKTOB. Jl06aBHB TpEeTHH,
yeTBepTbii W T. A. NPU3HAKH, MONYUMM MNPEACTABJICHHE 00BEKTOB
B NPOCTPAHCTBE TPeX, YeTbipex H T. I. H3MepeHHUH. :

TakuM 06pa3oM, JAaHHble MOXHO HMHTEPINPETHPOBATh KakK Habop
TOUYeK-06HEKTOB, PACNONOKEHHbIX B THIOTETHYECKOM MHOTOMEpHOM
MPOCTPAHCTBE, KOTOPOE HA3BIBAIOT APOCTPAHCTEOM ONUCAHUA. 310
0/lHO M3 HauGosiee PacmpOCTPAHEHHBbIX (HOPMabHBIX npencTaBleHuH
JAHHBIX, HMEHHO C HMM Pa6oTaloT MaTeMaTHKH. PeasbHble 006beK-
TH NpeBpallleHbl B TOYKH, a BCe HX CBOHCTBA M B3aMMOOTHOLIE-
HHSL OTpakeHbl yepe3 KOOPAMHATBHI M MPOCTPAHCTBEHHYIO KOH(pHury-
palMi0 3THX TOYEK B MPOCTPAHCTBE OMHUCAHHA. [NoHsTHO, 4YTO 3Ta
a6CcTpakTHasi MOJie/Ib OUeHb CH/IBHO OTJIMYaeTCsi OT JEHACTBUTENbHOCTH
M [OSTOMY BaXKHO ydacTHe B Ipolecce ee HCC/eL0BaHHA CIeuna-
JHCTa mpeaMeTHOH o6jactu. B To ke Bpems LIS MalIHHHOH 06-
paGoTku 3Ta ¢opma ynoGHA H LIHPOKO ynorpeGuTesibHa, MOITOMY

32

]

p30BATEJI0 HEOOXOJHUMO NPHUBLIKHYTb K Hell M HayuHTbCS <<népe-
Th» C KOODIHHATHO-IIPOCTPAHCTBEHHOTO sI3blka Ha CBOH Mpo-
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 Puc. 3.3. 3HaueHusi npusHakos «obuiee konuuectso ctpaHuu» (x(3)) U «oBbem
.

|ARTOPCKOrO TeKcTan (x)) y Bocbmu kmur (a) M ux wusoBpamenue (6) B BUae
| AMarPamme! paccestma 06LEKTOB — NPOEKLUMM [aHHbIX Ha npuaHaku x(3) u x(4)

_' 1

» Kongurypauumo toyek-o6beKTOB B IPOCTPAHCTBE ONUCAHHS YACTO
BBIBAIOT CTPYKTYpOLi OanHbLX, IOAUEPKUBASl TEM CaMbIM, UTO uepe3
OTOOPaKaloTCsl OCHOBHble B3aHMOOTHOLIEHHSI MEXAY HCCJIENy-
biMH oGbekramu. IlocMoTperb Ha CTPYKTYpy AaHHBIX — BOT OC-
BHAsi 3alaya dTala KaueCTBeHHOTO aHaJjau3a. FIMeHHO mocMoTpeTh
MIOTOMY YTO 4YeJOBEK OueHb ObICTPO YUYHMTCS M3BJEKaTb H3 <<KapTH:
OK>» HeopMaJibHbIA CMBIC/, MONy4aTb HH(OPMAIHIO O peasbHbIX
OHCTBAX M OTHOLIEHHAX OOHLEKTOB, HECMOTPSI Ha, Ka3aJoch Obl, Cy-
)0 MareMaTHYeCKylo MPHUPONY BbiiaBaeMbix IDBM I‘pa(pHKO’B "
CYHKOB.

ﬁ) Has npuMepa paccMOTPUM, KaK B MPOCTEHIIHX CJAyd4asix BH3Yalb-

‘HHTepHpeTprlOTCH OCHOBHbI€ 3ajaydy, pelraeMble B IIpolecce
ajln3a JaHHbIX.

@MCB C/IeflyeT CKasaTh, YeM OOYC/NOBJeH BbIGOD MEPEUHCIEHHBIX HHXKE YeThIpex
ﬁg{% 3ajlay B KayecTBe OCHOBHbIX. Jlesasi ero, Mbl OTTAJKHUBAJHCh OT OMNbITA Peasb-
ﬁ}’“r :anpocos nosb3oBaresneii cucrembl CHTO. Ecam cpaBEHTB 3TOT Kpyr 3amau
: ’g AUIHOHHBIMH ONHCAHHUSAMH CTATHCTHYECKHX METOHOB B JIMTEPATYpe, TO Hall
. ""EMZH-TO)KM M0Ka3aThCsl CJAMIIKOM HEMOJHBIM — B HEM I[PAKTHYECKH OTCYTCTBYIOT
g apHble CTAaTHCTHYECKHE BBIBOJBI, IIPOBEPKA CTATHCTHYECKHX THIOTE3 H
-,ﬁH:aé(’rpy;O%m[nO HamgMy MHEHHIO, OTCYTCTBHE n0Tpe6HOCTeﬁ B TaKHX Merofiax
i . Kacay CBOEOOPA3HOro «ecTeCTBEHHOro oT160pa» moJib3oBareied CUTO
. aBeHJC'Il/le B NIPEIHCJIOBHH) — MpOCTEIe 334y 06PabOTKH THIA IPOBEPKH
Xonﬂmocpm o TB€ CPEeJHHX 3HAa4YeHHH NBYX BbIGOPOK CKOpee BCEro He Bhi3bIBAIOT
e palleHHsi K ClelHaJucTaM Mo aHaau3y AaHHbIX Win OBM u pema-

ICC/IeioBaTe/leM CaMOCTOSATENbHO. TOUHO TaK Ke CaMOCTOSITENBHO pPellalTcst

HeH
i b_ CJIOXKHbI€ HJIM YHHKaJIbHbIE 3a/134H, NTOCKOJIbKY OHH, KaK IpaBHJIO, CTAaBATCSA
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i ™
C[IeLlPlaJ'lHCTaMPl yxe HUMeLHMH 6oraTtbii OMNbIT, CBOHU Tpalll/lLl.l/[H U aJropu bl
06paBOTKH. ) e -
p1 DKOHOMHOE, WJIH HH(POPMATHBHOE, oxﬁmcaﬂne naHEzlxﬁaSgélnge
. : Ha# nioe 4HC
ajauy: HaiTH HE0OJb
JKkaTesibHasi MOCTAHOBKA 3 1 e
? eil) uccjenye
< TePUCTHK, 0COGEHHOCT
BajKHbIX CBOHUCTB (xapar -
fennsi. THIHUHBIA NPUMep PeLICHHS 3ajaud — Haxomneﬂuzﬁcgmypy
NPH3HAKOB «pasmep» — «pocT> — «TIOJIHOTa>», ONUCHIBAIOIIL ryp!
% roTOBJIEHUH -
] efi THHopa3Mepbl MpH H3
yejjoBeKa U ONpeessiioll i N
7 451 TOCTAaHOBKA 3ajxadu — yCTp
BOH opexabl. PopmaJbH ) oy D
Ji HaWTH (MOCTPOUTH
r Apyra npusHaku 1 4
4 bl gpie. Ha puc. 3.4, a 30
onuchiBaloliie JTaHHbIE. ;
HaKd (MeHblIee YHCJIO), it o00
npuyem CTPYKTYP
CTPAHCTBO ONHCAHHS, A
a)kKeHo AByMepHOe PO P gor
gblx B fieM TAKOBa, 4TO BMeCTO IBYX H)CXOﬂHbIX npnsuﬂaﬁousHaKOB
%(2) BrIOJIHE MOXKHO OGOUTHCH ONHUM — y 6 ISOHeq:CO;; ECHJ'I Hpﬂxoﬂmm
% weil yxe He 00OHIAEMILCH,
MHOrO, TO OJHOH MPOEKL -
COHOC’I"aBJIﬂTb pesy/bTaThl pacCMaTpHBAHHS CTPYKTYPbl LIaHHbBIX C P
JIAYHBIX TOUEK HaOJIIOJAeHHs.
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aHHbIX:
Puc. 3.4. Teomerpuueckas WHTepnpeTaumusi OCHOBHLIX 3a,qag aer:(.?rj;v:a :._ " 2
nOM-CK. “H(OPMATUBHOTO OMMCaHUs; 6 — rpynnupoBKa 063 TOB,

L,eNeBOro MNpPU3HaKa; r — pacno3HasaHue obBbeK

pad
2. I'pynnupoBkKa (Knaccuquauuﬂ) 06 BEKTOB. Conepx;ilT;Tng ¢
HocTaHOBKA: Cpeld MHOXEeCTBa pccseayemMblx 00beKTOB

34

BeHHblE TDYNNbl C MOXOXHMH CBoficTBaMu. Knaccuueckuii npu-
p — cosganue Kapsiom JiuHHeeM Kj1acCHQUKAUHWKH pacTeHHH H
{BOTHBIX IO KJjaccam, orpsanam, poaam, Bugam. PopmajbHas mo-
JHOBKa: OOHapy»XHUTb B IPOCTPAHCTBE OIHCAHHSI KOMIAKTHbIE
JIeHHs1 ToueK. BuayasbHBI aHa/IM3 9acTO MO3BOJSIET HEMOCPE[-
HHO pelIMTL 3Ty 3ajavy, HalTH KOJHYeCTBO TPYIN, OLEHHTh
(opMy, KOMMAKTHOCTb M ApYrHe napamerpsl (cm. puc. 3.4, 6).
. MccienoBanue 3aBUCHMOCTH OJHOTO MPH3HAKa OT OCTAJbHBIX
caHue 1leseBoro npusnaka). CopepakaresbHas MOCTAHOBKA: OMH-
Ib B3aUMOCBA3b (3aBUCHMOCTb) H30PAHHOTO CBOHCTBA HCCIENYEMBIX
€KTOB OT OCTaJ/bHbIX CBOHCTB. THNHYHBIHA IPUMeEp: IPOTHO3 MOrOIbI
Ha6opy MpHMeT — «IblM CTeJeTcsi MO 3eMJie, JAaCTOYKH JIeTAloT
(0, BETEp K Beuepy YCHJMJICH, POChl HET — 3HAYMT, MOroAa HC-
putcsiy. PopMasibHasi NMOCTAHOBKA: HAUTH (DYHKIHMOHAJBHYIO 3a-
0CTb, NPHO/IMKEHHO ONMHCHIBAIOILYI0O H3MEHEHHE IIeJIeBOr0 MPH3-
MpH M3MEHEHHU APYTUX NPH3HAKOB. 3/1eCh BU3ya/u3allHs II0MO-
\ OL[EHUTDb, KaKOH W3 NMPHU3HAKOB OKAa3biBaeT HauOOJ/blIee BJIUTHHE
JIEBO¥, KaKyl MaTeMaTHYeCKYyl0 MOJeNb Jyulle BeIGpaTh OJs
HHSl 3aBUCHUMOCTH U T. A. (CM. puc. 3.4, 6).
Pacriosnasanue 06pasoB (knaccugukauusi ¢ o6yuennem). Co-
areibHasi TOCTAaHOBKA: HAHTH INPaBM/IO, MOAB3YSICh KOTOPHIM
OIpEeNeNHTh NPHHALJIEXKHOCTb JI000ro 00beKTa K OJHOMY
JaHHBIX 00pas3oB (kK/aaccoB obbekra). OmMH W3 NPEBHEHIIHX
€pOB pelLUeHHsl 3aJauyd paclo3HaBaHHS MNpHBeNAEH B DBubiuu:
epexBaTuiM ['anaanursHe nepenpaBy upe3 Mopman or Edg-
H, U Koria KTo M3 yueneBliux Edpemasin rosopua: «[los-
€ MHE MepenpaBUThbCA», TO XKHUTeIH ['anaajickie roBOPUIH eMy:
GpemMassHUH Ju Thi?» OH rOBOPHJ/: HET».
FOBOPHJIK €My: «CKa)Ku: WHO00JeT», a OH TOBOPHJ «CHO-
, U He Mor uHaye BbiroBopuTh» (Knura Cyneit Hspauie-
J. 12, 5, 6). EquHCTBeHHBIH NMPH3HAK — MPOH3HOLIEHHE 3BYKa
[I03B0OJI5I1 PACMO3HABATh CBOMX OT UYXKHX.
OpMaJsibHasl [OCTAHOBKA: HAHUTH B MPOCTPaHCTBE OMMCAHMSA IO-
[0CTh, PasjessIoLLYIO TPYINY TOYEK, COOTBETCTBYIOIIIHX Pa3J/iHu-
Opasam, u omucath ee KakK (YHKUHIO HCXOAHBIX MPH3HAKOB;
HalTH, K Kako#l rpymme Touek (o6pasy) OTHOCATCS 3afaHHbIE
-00bexThl. Budyasnusauus momoraer MOHsSITh, Pa3iH4alOTCs JH
€ 06pa3bl, OLEHHTb GOpMY pasiefsiioliell MOBEPXHOCTH, MOJY-
Pyryoo HH(pOpPMaLHI0, BaXKHYI AJAS ycrnewHod pabotel ¢(op-
IBIX aJrOpPUTMOB paclo3HaBaHus (cM. puc. 3.4, ).
)T OJMH TNPHMEp, MOKAa3blBAaIOIIHH, KaK yAauHO MOCTPOEHHbIH
0K MOMOr He MNPOCTO MNOJNY4YHTh HHPOpManuio 06 o6beKrax
OCTH, a JaJl TOJMYOK, IO CYIIecTBy, COBEepIIEHHO HOBOMY Ha-
HUIO uccnenoBaHui. C naBHUX MOP aCTPOHOMBI 3HAJIH O pas-
HOW CBETHMOCTH 3B€3/, T. €. O PAa3/JHYHOH X «UCTHHHOH SIPKOCTH>.
e XIX B. GbUIH OTKPHITHl TakKXKe pa3/HUYHbIE CIEKTpaJbHbIE
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Puc. 3.5. inarpamma lepuwnpyura — Peccenna

KJacchl 3Be3J, NOMPOCTY TFOBOPS — Pas/MYHbIA LBET HX W3Jy4eHHs
(ot xpacHoro 1o rony6oro). [lo 1913 r. 3TH XapaKTEpPUCTHKH 3BE3]L
CyleCTBOBAJH B NpENCTABJIEHHH YYeHBIX Pa3iesNbHO, HO BOT (ue-
32BUCHMO APYT OT Apyra) AarcKuil acTpoHOM:I'epLUIITPYHT H aMepH-
kaHen Pecce/si COMOCTABUJIM WX MeXay COOOH H TOCTPOHMJIH JBY-
MepHYI0 TMpPOeKUHI0 OGBbeKTOB-3Be3J Ha IIOCKOCTb MPH3HAKOB
CIeKTP-— CBETHUMOCTb.  Pe3ysibTaThl  OKa3ajuCbh  HEOXKHIaHHLIMH
(puc. 3.5). ACTpPOHOMBI YBHIEIH, YTO 3Be3Jlbl HE pacmpeieseHbl B
NpOCTPAHCTBE 3THX NPH3HAKOB PABHOMEPHO, a 06pa3yloT HECKOJIBLKO
SIPKO BbIpaXKEHHBIX KJacTepoB (BCIOMHHM 3ajauy TPYNIUPOBKH),
mpuyeM CTajo0 BO3MOXHBIM TMPEACKa3biBaTh 3BOJIOLHIO 3BE3N 110
3HAYEHHSIM MX OCHOBHBIX XapaKTepHCTHK (3aldayd pacrno3HaBaHHs
W omucaHus LesneBoro mpusHaka). C Tex mop amarpamma [lepuuin-
pynra — Pecce/iia crana OJHUM M3 BaXXHbIX HHCTPYMEHTOB B pa6ote
COBpPEMEHHBIX aCTPOHOMOB.

3.4. Crparerusi M TaKTMKa ob6paboTku:
BLIYMCIIMTENbHBIA JKCMEPUMEHT M
COMNOCTaBMTENbHLIA aHanu3

Kak numer aHravickuil ¢pusuk k. ToMcoH, «pasiHuusi MeXIy
OT[AEJBbHBIMH 06JIACTAMH HayKH He TaK BeJIHMKH, KaK KaxKercs He-
KoropbiM HX npeacrasuteasmM» (Tomcon k. Hyx HayKu. — M.:
3uanue, 1970. — C. 8). lopaspo BaxHee TO, 4YTO 06 beguHsAeT
5TH 06J1aCTH, a HMMEHHO: HayuHbli MeTOJ] MO3HaHMsl JEeHCTBHTEJIb-
HocTH. He siBisieTcs HCKJIIOUEHHEM M aHa/NM3 JaHHBIX, XOTS eMy H
MBITANHCh (BO3MOXKHO, HEOCO3HAHHO) HAaBsi3aTh POJib JIHLIb YHCTO

36

maJjbHOro annapara. Ho Hayka, kK cuacThio, He opmaJibHa, HHAUYe
poo0ille He cTouso Obl 3aHMMaThes JOASAM. «HayuHoe uccaeno-
que — 3TO HCKYCCTBO, a MPaBHJIa B HCKYCCTBE, €C/JIH OHH CJHIIKOM
TKH, IPHHOCAT GOJblle Bpefa, 4eM MoJb3bl» (Tam xe. — C. 10).
KOBBI XK€ TpaBu/la aHalu3a NaHHBIX?

[Ipexne Bcero, Kak B J1I000H HayKe, aKTHBHASI POJib HCCJEN0BA-
g, B HallleM cJy4yae — MoJb3oBaTensi. FIMEHHO OH MOJIKE€H BBII-
aTh COJEpKaTeJbHble THIOTe3bl, CTABUTb IeJH HMCCJAEJOBAHHS B
MKax mpeaMeTHod o6gactd. CHenHaJHCT 1O aHAMM3y JaHHBIX
JKeH JleJlaTh TO XKe caMoe (HJIM MOMOraTh M0JIb30BATeJIo «Iepe-
IUTh» €r0 TMNOTe3bl M Ue/H Ha A3bIK MaTeMaTHYeCKHX MOJeseH),
| y2Ke B APYrod 00JacTH — Ha ypoBHe (POpPMasbHBIX MOCTAHOBOK
u. HayuHslli MeTon TpPagHUHOHHO YYHT, YTO THMOTE3, OOBSC-
OIUX SIBJIEHHE, MOXKEeT ObITb MHOXKECTBO, CJA€J0BATEJbHO, JO/IKeH
eThCs anmapar, IOMOTaloIHA OCYLIeCTBAATh UX NMPOBepKy. B ana-
€ JaHHLIX TAaKHM aNlapaToM SIBJSIETCS BbIYUCAUTEAbHbLY KChe-
eHT C JaHHBIMH, T. €. NPDUMEHeHHe K JaHHbIM OIpeleJeHHOro
f0Ja MallMHHOM 00pabGOTKH, BHIOPAHHOTO B COOTBETCTBHH C TH-
'e30l HccaeqoBaTe]ss O TeX MJIH HHBIX CBOHCTBAX IOCJAEIHHX.
TOMOIOTHSI BBIYHCJIUTEIBHOrO 3KCIIEPUMEHTa BbIABHrasach B Pas-
gHBIX oOnacTsx, Hanpumep B. A. Camapckuii npemsoxun ee 1Js
[lIeHHsi 3ajJay YHCJIEHHOro aHajJu3a H MaTeMaTHYeCcKOro MOJeJH-
Husi [43], Jxk. Thloku Mo Has3BaHHEM MOMIATOBOrO aHAaJH3a
ONaraHiupoBalJ €e KaK ONWH H3 6a30BbIX NPHHIHUIOB aHaJH3a
HHbIX [33, 47], XK. )Kabmon u )K.-K. Cumon npumensin ero
ﬂmusuxe [20] u 1. A. BbluMcauTeNbHBIH 3KCNEPHUMEHT SIBJISETCS
HOW M3 OOLIHX METOLOJIOTHH MPUMEHEHHs BbIUMCIUTENbHOH TeXHUKH
3JIMYHBIX 00J1aCTSAX — METOJOJIOTHEH MPOBEPKH ¢ MOMOILBIO Ma-
HbIX METOJOB HJIH MOZeJeH THUIOTe3, BBIABHTraeMbIX HCCJIeLOBa-
SIMH.

‘Ha srame kauecTBeHHOro peleHdsi 3ajaud aHaJW3a JAHHBIX OC-
bleé THUIIOTE3bl KacaloTCsl CTPYKTYPbl LaHHBIX — HMEHHO ee HeoOl-
HMO HccaenoBath. [lostomy 3agaua nosib3oBaTesnsi COCTOUT B MOC-
HHH NPOEKIMA JaHHbIX HA PasJHYHbIe Mapbl MPU3HAKOB (HA Ka-
— CJeflyeT ONpeNeJUTb HCXOAS H3 BbIABHHYTOH THIOTE3bl H
bIC/Ia 3a/1a4YH); HCCJIEOBAHUU OT/e/bHBIX MPU3HAKOB; MOHCKE AY6-
YIOIIMX [PYr JApyra HJAd H3ObITOYHBIX TPU3HAKOB H T. ..
Eciiu BBIUHC/IHTENBHBIN SKCIIEPUMEHT MOXKHO Ha3BaTh CTpaTeruei
_aJmsa JNl@aHHBIX, TO TAKTHKOH €ro, Ha Hall B3IJISA, NPaBOMEPHO
6paTb COMNOCTAaBJIEHHE Pe3Yy/bTaTOB NPUMEHEHHUS] Pa3/IHYHBLIX aJiro-
HTMOB 06pa6oTKH. Ha enuHUuHBbIA pesynbrar paGoThl KAKOH-JH60
POTpaMMbl PeIKO MOXKHO moJsiaratbesi. CIHIIKOM MHOTO (aKTopoB
OKET MOBJUATL Ha Hero (IpHYEeM YacToO BOBCE HE 3aBHUCHIIUX
- CaMuX JaHHbIX MJIM MaTeMaTHYeCKHX MeTOLOB). Pesynbrarthi pa-
OTBI HECKOJIBKUX NPOTPAMM, KakK NpaBH/IO, TOBOPAT ropasio 60Jbille,
IIPH 3TOM HY>KHO OUYEHb OCTOPOKHO MOAXOAHUTb K BEIOOPY T€X METOJOB,
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KOTOpble MPUMEHSIOTCA s 006palboTKH, Belb JAaKe H3 NpPaBHIbHO
[I0CTABJIEHHOTO 3KCIIEPUMEHTa MOXKHO CJeJaTh HeBepHble BbIBOMLL.
MHaue roBopsi, CACTeMa aHa/H3a JaHHbIX, PACCYHTAHHAA HA NpUMe-
HeHHe HAYMHAIOUIMM IM0Jb30BaTeJeM, KakK H JI0O0H XOPOIIHHA HHCT-
PYMeHT, [OJ/DKHa HMeTb 3alUMTy OT HaHeCeHHS Bpela <«XO3sHHY>»,
T. e. He MO3BOJSATb CTAaBHTb HENONYCTUMbIE 3KCIIEDHMEHTbI, HaIpH-
Mep NpPOBONMTH MaTeMaTHUeCKH GecCMbIC/IeHHble MPeodpasoBaHHsi
TUIa JeJleHHs Ha HoJib, 06pabaThiBaTh 3aBeJOMO HEBEpHble NaHHbIE,
coCTOsIILMEe, HAPUMep, U3 OJHHX IIPOIYCKOB.

PaspaGarsiBasi cucremy CHTO, Mbl cTapanuch NpUAEPXKHUBATHCS
5TOH JMHWH, U MMEHHO MO3TOMY OHa MOJy4HJa Takoe Ha3BaHWHE —
Cucrema Muterpuposannoii Tabmuunoit O6pabOTKH, XOTs H NPSIMOil
CMBICJT CJOBA «CHTO» — HHCTPYMEHT JJisi NPOCEHMBaHHUS — COOTBETCT-
ByeT HallleMy MPeACTaB/IeH IO O Ha3HAUeHHUH CHCTeMbl aHaIu3a. «Tps-
ceT» e pelleTKy, yIpaBjser el Mo/b30BaTe b, NMOJy4as B pesy/b-
TaTe MHGMOPMAIMIO JJIs1 TIPUHATHA PeIleHHH.

Te e camble IPUHIUIbL JOJXKHBI COOJIONATHCS M Ha CJELyio-
MIMX 3Tanax aHajiW3a, NpexJe BCero Ha 3Tale KOJHYECTBEHHOro
ONMcaHMsi JAaHHbIX. Ecay IpH KaueCTBEHHOM aHa/H3e O0OBHEKTOM HC-
cJlel0BaHHA SABJSI/IACH CTPYKTYpa JaHHbIX, a Pe3yJ/bTaTOM, — KaK Mpa-
BHJIO, MHGpOpMaUHKs O Kj1acce MOJe/]ed, KOTOPbIM MOXKHO OMUCaTh
sIBJIEHHe, TO Ha 3Talleé KOJHYECTBEHHOrO OMHCAHHS OObIYHO BEJIETCs
MOHCK NapaMeTpPoOB 3THX MojejeH. BbUMCIHMTEbHbIH IKCIEPHUMEHT
7laeT BO3MOXKHOCTb HCIIBITHIBATH Pa3/jHYHble BapHaHTbl MoJeJ/eH, Ha-
npuMep HCKaTb PasJiHuHble CNOCOOb HH(POPMATHBHOIO OMHCAHHSA AaH-
HbIX, 4 CONIOCTaBUTEJbHbIH aHANIN3 TIOMOTaeT OTOUPATD JYULIHEe BapHaH-
Thl, HMEIOILHe NPAaBO Ha CYLIECTBOBAHHE He TOJNBKO KakK (popMmaJibHble
pesyJibTaThl IKCNEPHMEHTHPOBAHUS, HO M KaK COJIepPKaTeJbHO 3Ha-
yuMmasi uHpopMalpsi 0 mpeameTHo# obaactu (Ilyankape, Hampumep,
3a 20 jer o D¥HuTedHa MOJY4YHJ (POpMasbHble DPe3yJbTaThbl TeO-
PHH OTHOCHTE/BHOCTH, HO TOJIbKO COepkKare/bHasi (pU3UUECKAs WH-
TepnpeTauusi NOMOIJa HX OCMbIC/IHTb U NMOHATb M CHAeJaja TeOopHio
OTHOCHTEJLHOCTH BCEMHPHO H3BECTHOM).

OTMeTHM, 4TO B Ipollecce MOHCKA KOJHYECTBEHHOTrO OMHCAHHS
JaHHBbIX (HampuMep, MPH MOCTPOEHHH MpaBWia pacno3HaBaHUSA 3/10-
pOBBIX JOfe#l OT OO0JbHbIX) OYeHb 4aCTO BHOBb M BHOBb BO3HH-
KaeT HeoGXOAHMOCTb BO3BpaTa K Gosiee PaHHMM 3Tanam 06paboTKH
¥ TOBTOPEHHsl BCEro LHK/IA HCCHENOBAHHS. IDTO MOMKET ObiThb BbI3-
BAHO W HAWJICHHBIMH OLIMOKAMH B [aHHbIX W NOHMMaHHEM HEe0G6Xo-
JAMMOCTH c6opa M 06pabOTKH [OMOJHHTeNbHOrO Martepuasa. Hacro,
cTaBsl UCXOJHO ONHY 3ajady (HampHMep, ONHMCaHHsl [eNeBOro MpH3-
HaKa), MO/Ib30BaTeNb B IIPOLECCe aHAIH3a IPUXOJIUT COBCEM K APYroH
MOCTAaHOBKe, ONpelesisieMOH CTPYKTYypO# NaHHBIX, Hanpumep K rpyl-
nupoBKe 00beKTOB. Takas TpaHcopmanus MOXKET MPOHCXOAHTH He-
OJHOKPATHO, peau3ysch B PA3JHUHLIX BAPHAHTAX BBIYHCJIHTENbHOTO
skcnepuMenTa. [Ipy 3TOM MOArOTOBJEHHbBIH MOJdb30BaTe/Nb, HAKONHUB-
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OIbIT PaboThl C PA3JIMUHBIMH AJrOPUTMAaMH, WJIH CHEIHaJJHCT
| aHaJIM3y JaHHBIX MOXKeT BbIOpaTh ouepeqHOH MeToJ 06paboTKu
crositebHO. Hauunalomemy e mnosab3oBaTesio Jyudiie o6ec-
UTh aBTOMaTHuecKud BbiOOp Meroga (cm. § 3.1). Takoii mogxon
;iu30BaH U B mocjenHux Bepcusix cucrembl CHTO. OnbiTHBHIA
30BaTeJb MOXKET IPH NMOMOLIM CHeLHaJbHbIX KOMAaHHA 3anaBaTh
TeMe pexXuM paboTbl M BHIOMPATb HYXKHBIH eMy MeTox o6pa-
k. HaumHaomu#i mosb3oBaTesb AOMXKEH yKa3aTb TOJBKO THII
aeMOM 3a/layH, CHCTeMa e UCXOAA M3 3TOH MH(pOpMAaINH, XapakK-
CTHK 06pabaTbiBaeMbIX JAHHBIX (YHCIa OOBEKTOB, UHCJAA H THUIIOB
3HAKOB) ompeje/sieT KPyr AOMYCTHMBIX MeTOIOB 00paGoTKu. 3a-
CTABUTCSl BBIUUCJIHUTEJNbHbIH IKCOEPHMEHT 1O Pa3HUYHBIM [OMYC-
bIM BapHaHTaM, a Ha MOJb30oBaTe/sl BO3Jaraercsi 3ajgaya CoImo-
UTEJbHOrO aHa/lHu3a pe3yabraToB. OJHAKO NMpHU TAaKOH OpraHu3a-
Al paboThl BhIOHPaeMble METOAbl JOJIKHbI OBITE B HEKOTOPOM CMbICJIE
£3aBHCHMbIMU», HHaye pe3yJbTaThl UX paboThl Bcerga 6yayT oueHb
XKHMH, CO3[aBasi WJUIIO3HMIO BLICOKOH HaJeXXHOCTH pe3yJbTaTa.
rJ. 7 BLICKa3aHbi HEKOTOPble COOOpa)KeHHsl MO0 MOBOAY TOTO,
(e METONbI cJelyeT BbiOMpPATh [JIs CONOCTAaBHTEJNBHOrO aHaJH3a
yJbTATOB DeIIeHHs DPAas3JMUHbIX THUIOB 3aJa4, OJHAKO CJeLyeT
{€THTb, YTO 3TH BOIIPOCHI MCC/EN0BaHbl MOKa cjaa6o.

3.5. PesynbTar — euie He pelieHue

OCJIeIHHH 3Tam pelleHHsl 3aJauyd aHajJu3a JaHHbIX — HHTEp-
Talusi pe3yJbTaToB M mNpUHsATHE pemeHHe. PakTHUECKH BecCh
[eCC aHa/ W3a JaHHBIX HampaBJ/jeH Ha TO, 4YTOObI OMHCATh CO-
Hble JaHHble 060Jiee S3KOHOMHBIM CIOCOG0OM — TO JIH B BHIE CO-
(YIIHOCTH TPyNil 06BEKTOB, TO JH MyTeM BbiAeJeHHs HHpopMa-
BIX NMPHU3HAKOB, TO JIH B BHJE 3aBHCHMOCTH IeJIeBOTO TPU3HAKA
ocTaJjpHbIX. Bo Bcex cayuasix moJjyyaem HHoOe, 60Jiee KOMITAKTHOE,
artoe onucanue naHHbIX. CKaxKeM, NMPO3BHUIE «IEPKUMOpAA» ro-
10 fipue W TOYHEe BBISBHT K/aCC OMpe/e/eHHbIX JIofeH, HeXeJau
OOH NJIMHHBIA NepeueHb MPHU3HAKOB. )

OKOHOMHOE OIIMCAHHEe, XOTSI OHO M OCHOBAaHO Ha McXomHOH TAJI,
DXKET NPUMEHAThCS yKe 6oJjiee HIHPOKO — KaK MaTeMaTHYecKas U
ATHCTHYECKAsT MOJe/Ib HCCJIEyeMOro SIBJIEHHSI, C TIOMOIIIbI0O KOTOPOH
XKHO ero omnucatb (mpenckasartb, omo3HaThb). CobpaHHbE TaHHbIE
2BpalllaloTCsA B Npoliecce aHaau3a B HHPOPMAIHIO, KOTOPYIO HYKHO
VETb HCI0/b30BaTh. B TOM, Kak mpaBW/IbHO MOHUMATh MOJyUEHHBIE
YJAbTaThl U KaK Ha HX OCHOBe BBIpaGaThiBATb BEpPHbIe pellleHus,
| COCTOMT OCHOBHAsi 3ajaya M TPYAHOCTb STana HHTEPIpeTalHy.
- Ha camom pgene uHTepnperauusi pe3yJbTaTOB MPOHCXOAMT Ha
JOTSXKEHHH BCero mpoiuecca 00paboTKH, HauuHas ¢ 3Tana paboThbl
‘apxuBoM. Ecam 66l 3TO OBLIO He TakK, MIOJb30BaTeJI0 B0OOOIILE
* HMeJio Obl CMbIC/JIa Bbl1aBaTh KaKHe-TO MPOMEXYTOUHbIE BapHaH-
OcTaHoBHMCS Ha CYIIHOCTH MpOLEeCCa HHTEPIpeTalnH.
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Bce mosyyaembie Ha DBM pesyJbTaThl CHENHANHMCT MO AHAIU3Y
JAHHBIX MOXKET HHTepnperupoBarhb, HE BBIXOAsSI 32 PAaMKH MOHSTHI
aHa/ju3a JAaHHBIX, B TepMHHAX {H(POPMATUBHbIX MPH3HAKOB, TIPYyM-
MAPOBOK OODBEKTOB M T. . [Tosb30BaTedb e KaKabli pas rmepe-
BOJAMT MOJydYeHHBbIA pe3y/abTaT (n7u WHTepTpeTanuio Crelnuanucra
aHaJM3a [aHHBIX), BbIIAHHBI eMy B IH(QPOBOH HIH rpaduyecKoi
tdopme, HA NPHUBbIYHBIA €My sI3bIK npeaMeTHOH 006J1acTH, CBepsis €ro
CO CBOHMH COGCTBEHHBbIMH MPENCTaBJICHAAMH 06 ucciaenyeMoM siBJje-
upu. Takum o6pa3oM, MPOHCXOAMT KakK 6Bl [IBOHHOE OCMBIC]EeHHE
pesyJbTaTOB — CHauaja B paMKax aHa/Ju3a JaHHBIX, 4 3aTeM B paM-
Kax TMpeAMeTHOH 06JIacTH, NpUieM BTOpPOE HEBO3MOXKHO 6e3 MepBoro.
Cje10BaTeNbHO, I0Jb30BATED, pa6oTaloluil caMoCTOSATENbHO, 006s1-
3aTeJbHO JOJKEH OBJaLeTh OCHOBHBbIMH npueMaMH WHTEpNpeTalnH
dopMaJibHbiX pe3y/pTaToB, noJlyyaeMblx B mpouecce paboThl OTAe/b-
HbIX MPOrpamMM 06pabOTKU AAHHBIX. CpejaTh 3TO TeM Jerue, uem
Gosiee yoOHa (popMa BbllauH pesy bTaTa Ha SKpaH AUCIIesi UK Ha Tie-
yaTh, OJHAKO, Ha HAIll B3TJISA, B J11060M ciydae HeOGXOAUMO U3ydeHue
[10/b30BAaTEJeM HEKOTOPOro PYKOBOACTBA IO MHTepIpeTal{i pe3yJib-
TaTOB, Bbl1ABAaeMblX CHCTEMOM, HJH JIEMOHCTPALIMOHHBIX TIPUMEPOB
peleHusl 3ajad, 3aKJIaibBaeMbIX B HEKOTOpble CHCTEMbI pa3pabort-
YUKAMH.

[TpeamosnoxuM, pesyabTart OuepeHOro BBIYUCIHTENBHOTO SKC-
MepHMeHTa MOJyyeH M MpPOBEACHA €ro unTepnperanusi. Ho mpouecc
AHAiM3a JNAHHBIX HA STOM He 3aKaHUMBACTCH. OGpa6oTKa JaHHBIX
JOJKHA 3aKAHUHBATHCsI HE Pe3yJabTaToM, HeoOXOMUMBI ellle PEKOMEH-
JalMy [0 ero NPHMEHEHWIO HJM NMPHHATHE pelieHHii OTHOCHTEJIbHO
nanbHedmHX AeiicTBui. KHaue roBops, MaJio TOJyuHTh HHGpOpMA-
M0, HAJO ellle PeliuTh, KOria 1 KakK €€ [IPUMEHHTD.

3mech TaK e, KaK M [IPH HHTeprIperalnH pe3yJbTaToB, CyLLeCT-
BYIOT JBa YPOBHSi — B paMKax AHaJIW3a JAHHDIX H [PEeIMETHOH
obaactu. Ilpexae Bcero B paMkax aHajusa NaHHbIX TOCJe HHTep-
NpeTalHy OuepefHOro pe3yabTara MOXKET GbITb NPHHSATO pelleHHe o
npeKpauleHuy naspHefieii 06pabOTKH, MOCKOJIBbKY nocTaBJIEHHbIE Pa-
Hee IleJid JOCTHTHYTbl. BO-BTOpPBIX, MOXET GbITb NPHHATO pellieHne O
po/0JKEHHH 06pabOTKH AaHHbIX C HCIOJb30BAHUEM JIPYTHX METO/IOB,
BO3MOXKHO, C KOPPEKIHeHd NLaHHbIX. TpeTuii BO3MOXKHbIH BapuaHT —
NPHHSATHE PellleH s 0 HeloCTaTOUHOCTH JAHHBIX HJIH O TOM, YTO JaHHbIE
He COepKAT NOCTATOUHOH HH(OPMALHH 06 Hcc/eLyeMoM SIBJIEHUH.
B sToM ciyuae HeOOXOAMMO HauHHATH aHaJIU3 3aHOBO, C MEepBOro
srana. Bce yKasaHHble BapHaHThl OTpaKeHbl HA cxeMme MocJenoBa-
TeJBLHOCTH 3TANoOB aHa/lu3a JAaHHbIX CTpejkKaMi o6paTHbIX CBsA3€H,
OXBATHIBAIOIMMH OT/IeJIbHBIE 3Tallbl WJM IPYMNbl STAMNoB (cM. pHC.
3.1). Tlocneanu, yeTBepTHIH, BAPHAHT pelleHHst — CMEHa CHCTEMbI
AHAJIM3a JAHHBIX, TIOCKOJBKY B PaMKaX MMEIOLLerocs IPOrpaMMHOI0
o6ecnedyeHnsi PelIUTb 3aa4y OKa3blBAeTCs HEeBO3MOKHO (Hampumep,
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_3a HeXBaTKH o6beMma mamsiti OBM). Ormerum, uto Bce
jeHHsl JIOJKHB CIeloBaTh 3a WHTepIpeTanued pe;;yanaTOB SBTM A
K NpelMeTHOH 006J1aCTH, HO TpPEJALIEeCTBOBATb NPHHATHIO Ta o
JHEeHHH. ' i
H
‘Billf;a;:}?sﬂpséu;gnﬂ BﬁpaMKaX npenMeTHOH 06JacTd cyry6o MH-
oo JKET ObITb THIIH3UPOBAHO, KaK 3TO CAEJTAHO Bh
pacnpocrtpaHeHHast 31eCb OmHOKa — HILTIO3 i
QJIy4EHHBIH PE3YJIbTaT U SIBJSIETCS yXKe NpPH T
eJCTBHEM YIOMHHaBIIEHCS qepesmepHog gz;TJI:IM H[:)GJIHJCHHBM, st
gMoxkHOCTH IDBM. [lpunsartue peuenns ‘ B s it
;ﬂ}a"c);rxﬂ‘ C}?:(fgeT 06BIYHO 3ar‘llBYMg pemEHI/IHBMI/Ipngﬁanacl:‘gegX:;Egg
b s ens g L i e
e o0 €TBOPHTEJBHOI'O Pe3YJlb-
e HCXOIL)IH(:I\; cIIJ;)};It;ieaKHeoﬁxonHMo, Kak IpaBHJIO, HepeCh}d)OTgETb
R onLix tpis KOB H/HIH co6paTh JOMOJHHTE/bHbIE NAH-
- it i Ogﬂegﬂo, BTOpOe pelIeHHe, KOTOPOe MPHHH-
QR s e pa6oTku. 31ech yMeCTHO OTMETHTb, UYTO
kg E AT NOJIb30BATE/Ib «CIELHAJSHCT MPeIMETHO
i Hg ;e CHeLHaJUCT MO aHA/NAH3y MAHHLIX OMOYb
i (pgx(eT. B kauecTBe mnpumepa mnpuBexem He
ekl (fxme, HO JI0CTAaTOYHO KPAaCHOPEUHBbIE pe-
I o anumm < p_ %ﬂn?ggxug rKaopaHTHﬁme TaJoHOB» (Kpo-
| o 5. 3 ; TOPBIX UHTATENH XKypHaJ
- H;a;%%xgizpé;;uxn KYNJIeHHBIX HMH HelloﬁpOKaquT]ZgHHbli
Qe HbIX uanenuit 40 okasa/uch TejeBH30OpaMH
e et U
y , O atraMud U T. 1.; Ta -
011:/1}(,)Hnaoéﬂnoli)qiznﬁc;e?{z}%onzig;ﬁeﬂgaﬂ B3aUMOCBS$I3b Me’mnyxsx)og?-
> 1 . JT0 — BBLIBOJ B paMKax aHaJjH3a
- O%ET;Cc;rje?:gTeopeLyeﬂue, Hanpamu1Balolleecsi B paMKax Ipej-
- TOpI‘OBJII/II/IHOI/I{)OH B JIAHHOM cC/lyyae SIBJISIIOTCS B3aHMOOT-
e Ocoﬁ}e’HaTeHEH),COCTOPITBTOM,llTOﬁbI He MOKyTaTh
HHTO(OHOB. ’leyroe ;:LEZIII:I;I?OB;CT:;:; ey s o
; ! IBaeMO
BHTﬁp(;)?r(E:::;ec’?IeHer B cOeperatebHOH Kacce(!e».«KpOKOﬂHHOM»’
e gqéa; IOKYyNaTeslb PHCKYET CTOJNKHYTbCS JHLOM
. OILHa}K,ELbITa,l()%ae €ro HeucCnpaBHOe u3jejne OGyayT
e (10% onmucaHHBIX CJy4yaeB) HJHM ABAXKIbI
, 4TO H GosbiIe (ﬁO‘i)cgrnggi-ZT;eaa% s R
B ) ; 1 BITb, YTO OHO 3acCTps-
e Aeé)}{c:gi‘Hi:;onpeﬂeﬂeﬂﬂbm cpok (21%). BuiBog B paM£:x
| e OTI.)HHaTI/IMOCBﬂsb MEXJYy KOJIHYEeCTBOM PEMOHTOB H
o cq)opMlee[jI]b(I){::. Penlenwe B pamkax npeametHoil 06-
pPOBaTb NMO-pa3HOMY, HO TPEXKIE BCEro, BH-

, HY>KHO XOpOLIEHbK
0 Imoayma
MacTepckyio. . AyMaTb, CTOHUT JIH BOOGILe 06pallaTh-
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W3 Bcero ckazaHHoro B TJL. 3 MOXHO clenaTb (:(1(1)14}:) Toc;(?cBT};OHH
JIb .
AHHBIX 3aBUCUT He CTO
BOJ: yclex aHanusa I f vy
I:ll:Ix lltIeT}(l)ﬂ.OB aJTOPUTMOB U CHCTEM 06paboTKH, czoano 0 na
% o
JleHHsl MOJIb30BaTeIeM MeTOJO0NIOTHEH MX NpUMEHEHH i -
Cymmupys BCe BBILIEH3JI0KEHHOE, MOKHO onpenem%T A JlaHHbD;
HbIi SKCIIEPUMEHT KaK MHOTOKpATHYIO npouenypyﬂcém;\)ﬂ o
ONYCTHMbIX, «HE3aB
BareJisi MHOXKeCTBOM L .
lr]l(;))ﬁ;?;?me pellleHuil Ha OCHOBE COBMECTHOTO aHa/ju3a COBOKYIHOCTY
JbTAaTOB 06PabOTKH. -
pes}},(ayxﬂbxﬁ anropuT™ 06paGOTKH AaeT pesy/bTaT B c00TH E aHHH
¢ MOJENbIO H TeMH TPEJNOJIOKEHUAMH O CTPYKType ﬂaHHbﬁBanngb :
YeHHSIMM HA peajn3allHio ajJropuTMa, KOTOpbIe ga:;;};{x e BOSMo)Ka
¥ ¥ peanusauuu — ST 4
B mpoliecce paspaboTK
Eebf; esl;nmam]g (BP) mo 06paboTKe ﬂpeﬂCTaBﬂeHHb[);IMI:)a}{aHJIL;Ig_
[Ipu Ia)mamzls.e cosokynHoctH BP (mo BCeM «HE3aBHUCHM 4
anuu:
MaM) BO3MOXHbBI TPH CHUTY h
pPIT1) B)CE BP cosnanaior (3T0 GbiBaeT KpauHe pem(60 B H?ﬁ”iﬁﬁ
3ajauax). B aTOM ciyuae peueHue 3ajiaud MOXeT OBITb MPEKP
B CWJIy TIOJy4eHHsl eHHCTBEHHOro pe3yabTaTa; e
2) BP uyacTuuHO copnagaor. B aToM cnuyqae M e
o6LIyI0 4acTb Kak BO3MOXKHbIH JIOCTOBEPHBIN pe;sg;be(;r;ﬂ e
BJleUeHHEM 3HAHHH MOJIb3 ;
aHaJM3UPOBaTh €ro € Mpu T
ero uHTypuumo W OIBIT, HHTEPIPETHPYS pesyﬂ;eT[?lTeﬂgge(no aHpaJIOI‘HH
7 [1pu 3TOM «XBOCTBI»
ero npenmerHoi o6aacru. 11 feidy
c XBOPCTaMH pacnpejieileHuit) MOryT nofBepraThbesi AOMOJIHHT y
{CC/Ie10OBAHHUIO, €Cld 3TO HEOO6X0AMMO; ; e
3) BP mporuBopedyat Apyr Apyry. ITOT Cly S
3ajaua Obuia chopmy/anpoBaHa Hexoppe};IT;oKaK ’ paxcnepnmeu-
HbIMM H3MEHEHHS
KODDEKTHPOBKa C BO3MOXK P
Taﬁgnom pmaTepHaJle (BmioTh 1O cOOpa HOBbIX JLaHHbIX),
COBOKYMHOCTH 06pabaThiBAIOUIAX apropuTMOB.

4. 3Tan nepBbiii: ¢ KapaHAAWOM M Bymarok

JlaHHble ecTb HEKOTOpHH akKT;
TO, HAa YEM OCHOBAH BbIBOJ MWJIH
Mo6asi MHTeUIeKTYaslbHasi CHCTeMa.

Websteres New World
Dictionary

Hauunas c sroro paszgena, nmogpoGHO paccMaTpPHBAIOTCS
Hple 3Tailbl aHa/JM3a JaHHbIX, BbiaejeHHble B § 3.2. [Tocko/bKy
MITAPHYECKOTO MaTrepHaJja INpeiMeTHOH 06sacTd 10 (opmasu-
oit TSI, moaroroBJieHHo# K BBoay B OBM, cyuiectByer 1JiuH-
NUCTAHLHSl, B TJ. 4 ONHCaHbl OCHOBHBIE JEHCTBHS, KOTOpPHIE

| IPEANPHHATL Mosb3oBartesb cucteMbi CUTO, yto6ul noaro-
cobpaHHBI MM Marepuasn K MaluHHOH o6paborke. JlaioTcs
€CKHe PeKOMEHJAAIHU 110 0T60pY MPH3HAKOB, TOYHOCTH Tpej-
Hs1 JlaHHBIX, BHIOODY YHCJa rpagauuil mpusHakoB. B 3akiio-

oMy Ias BBojaa B OBM, u pnaioTcs coBeThl IO OpraHu-
BOJa NaHHBIX. y

4.1. Korpa ¢paktbl M HabniogeHMs CTaHOBATCS HaHHbIMM!

0 JIOJIXKEH Clle/1aTh MOJb30BaTe/ b, YTOOH! IPEBPATHTb OKPYXKAl0-

SMIIHPHUYECKHH MaTepHa/] B IOJHOLEHHble [aHHblE, INPH-
IJsi obpaborkn Ha OBM? Eciu Kosaxo3 cobpaid B 3TOM
o Ha 2009 Gosbiue, yeM B MpeabIAyLIEM, — 3TO (akKT,
Hii IPEBPATHTBCS B « 1aHHOE», KaK TOJIbKO OH CTaHeT aGCTPaKT-
poit B cBOZKe HWaH yucjaoM B nmamsitd OBM. Lludpa o6biu-
6/ieMa, ee He/lb3s1 BbIUEPKHYTb, OT HEe HeJb3si OTMAXHYThCH,
eMaTHKa 3TO OYepelHasi TOYKa B MPOCTPAHCTBE OMHCAHUS,
"PaMMHUCTa — JIMUIHSSA 3all0JNHeHHas siuefika namsiti. M HuKTO
SHAET, 4TO HA3bIBAJHCb CTOJIb IJIONOBHUTHIE SITO/BI HE KIy6-
(KallpU3HOH M JOCTaBHUBIUEH CTOJBKO XJOHNOT B MPOULIOM
a ap6ysamMu — Beab apOy3 Toke sArofa — MycTb MeJKHMH
€BIIMMH, HO 3aTo TsikesabiMH. KoHeuHo, mo6pocoBecTHbIe
OBATe/IH He 3aHMMAIOTCsl MOATACOBKAMHU, HO «3ddekT apbysa»
H npenyioxken «JIurepaTypHo# raseroii») MOCTOSIHHO BO3HH-
OMHMO HX BOJIH, IIPOCTO MOTOMY, YTO HE XBAaTHJIO BPeMEHH
Ta 3ajymatbcsi 0 cyab0e H CMbicje UU(PH (3HAKa), KOTO-
bIBAIOTCSI OT JeHCTBHTEJNBHOCTH M MONMAajfalT Ha O6ymary
amsaTb OBM. Hanpuwmep, B uione 1985 r. oKOHUHM/IOCH He-
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ylaueil ouepeHoe HCHbiTaHue B paMkax mporpammel COU cucTeMbl
OPHEHTHPOBaHHSl 3epKasa JJIsi OTPaXKeHHsl J1a3epHOro Jy4a H3 Koc-
moca Ha 3emuio. Okasajoch, YTO B NPOrPaMMy OPHEHTAIMH KOC-
muy&ckoro Kopab6asi «lllatri» Gbia BBeleHa BbICOTA PACMOJIOKEHHS]
nasepa Haj ypoBHeM Mopsi, paBHas 10023. Jlasep neicCTBHTENbHO
6B yCTaHOBJIEH Ha rope, umenuieil Bbicoty 10023 ¢yra, HO mpo-
rpaMma Oblla paccuWTaHa Ha HMHTepIperanuio BBOAMMbBIX B Hee
naHHBIX O BbicoTe B Muasx (Jlun I'. PaspaGoTka mnporpamMmHoro
obecreuennsi aas cucrembl [TPO//B mupe nHayku. — 1986. — Ne 2).

Yro6bl pexe CTaANKHBAaThCs C NMOAOOGHBIMH 3(dderramu, cjaeayer
3HaTh HEKOTOpble MpaBHJA, MO3BOJSAIOILIHE YCIEWHO MePeXOJHTk OT
HeyNopsII0YeHHOr0 IMIIUPHUECKOr0 MaTepHala K (opMaju30BaHHOH
T3/. Ilpexnae Bcero Heo6GXOAMMO YETKO YSICHHTh, KaKas HMEHHO
peasbHOCTh MpPeAMeTHOH 06/1acTH (MalMeHT, CeMbsi, obpasel Mpo-
JYKIHH, OTAENbHBIA 3KCNEPUMEHT H T. A.) COOTHOCHTCSI C IOHATHEM
«00BeKT» U3 aHa/ju3a JNaHHbIX. Kaxapli Takod OOBEKT HMeeT B
peasibHOCTH 6ECKOHEUHOEe YHC/IO Pa3JIMYHBIX CBOHUCTB, OJHAKO OUEBH]-
HO, 4TO J[Js JOCTHXKEHHS MOCTaBJI€HHOH LEeJIH HCCIEN0BaHHUsl He
BCe 3TH CBoficTBa cylecTBeHHBl. CjeloBaTeJbHO, B OMHCAHHE KaX-
J0T0 00BEeKTa AOJKHBI BKJIIOYATbCS TOJNBKO Té CBOHMCTBA, KOTOPbIE
NpeACTaBJSIOTCS HCCIeN0BATENO BaXKHbIMH B KOHTEKCTE pellaeMof
3ajaud. Bonpoc 3TOT siBJsieTCsl «MaJKOM O JIBYX KOHLAX»: C ONHOH
CTOPOHBI, HCCJIEAOBATEIb GOUTCS HE YyUeCTh KaKoe-J1u00 BaXKHOe CBOJi-
CTBO, C JpPYrol CTOPOHBI, GOJIbIIOE KOJHMYECTBO HECYIIEeCTBEHHbIX
CBOMCTB MellaeT MPOBEAEHHIO aHA/Iu3a, COCTABJsAS «IIyM» B JaHHbIX.

Eciu y mauueHTa, XKauyiollerocs Ha rojloBHyl0 0ojib BO BpeMsi
SNUJEMHH TPHUINNA, 3aMepuUTh Mapy COTeH NapaMeTpoB OT Beca 10
[IBETOBOCIPHATHS, TO pe3yjapTaT OyAeT CKopee BCEro TaKUM Xe,
KaK ecsi Gbl Bpau MPHJIONKMI €My PYKy KO JiOy; C APYrod CTOPOHBI,
1aBaTb TOMY € UEJOBEeKy paspelleHHe Ha ydacTHe B TOJISPHOM
SKCHeJUIMM Ha OCHOBAHWH H3MepEHHS] OJHOH TOJbKO TeMIepaTypbl
6bI0 Obl IO MeHbIIed Mepe HepadyMHO. K coxaneHnuio, n10KasaTb,
yro M36paHHbIl HA0OP CBOHCTB ONTHMAJbLHO XapaKTepH3yeT HCCIeLy-
eMble OOBeKTb, HEBO3MOXKHO HH B paMKax NpeAMeTHOH 006.1acTH,
HH TeM 6oJee B paMKaX aHa/ju3a JaHHbIX. YMECTHBIMH MPeACTaB-
JISIIOTCST CJIOBA, CKa3aHHble M3BECTHBIM NoJKoBoAleM KiayseBuiem:
«YMCTBeHHasl IeSTeJbHOCTh 3/eChb MOKHAAeT 00/1acThb CTPOroro 3Ha-
HHsl, JIOTHKM M MaTeMaTHKH M [peBpallaeTcs B HCKYCCTBO B Gosee
LIHPOKOM CMbICJIE 3TOTO CJIOBA, T. €. B YMEHHE MHTYMTHBHO BbIOHPATh U3
GECUHCIEHHOTO MHOXEeCTBa MPeAMETOB H 06CTOATEJNbCTB BaKHEHIIHe
u pemaouiue. BOJbLIas WM MeHblIAs UaCTh 9TOW HHTYHI[MH COCTOUT
B MOJCO3HATENbHOM CPaBHEHHH BCEX BEJHYMH M OOCTOSITENbCTB, C
TIOMOILbIO KOTOPOTO OBICTPO yCTpaHsieTCsl BCe MaJjloBaXKHOe M Hecy-
nlecTBeHHoe, a G6oJiee HYXKHOe H TJIaBHOE paclo3HaeTcsi CKopee,
HeXKeJH NMyTeM JOoru4eckux ymosakmawouenuii» (Lut. no; Yyes 0. B.,
Muxainos 0. B., Kysbmuu B. WM. IlpornHosupoBaHue KONHYeCT-
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bIX XapaKTepUCTHK mnpoueccoB. — M.: CoB. paagmo, 1975. —
0). Caenyer TOJBKO NMOMHHTB, YTO METOMBI 06paboTKn gaH-
Jiyullle NPHUCIOCOGJeHbl K paboTe ¢ HE3aBHCHMbBIMH CBOHCTBAMHU
Opbl€ HE MOBTOPAIOT, He AyOJaupyloT Apyr apyra. M xors 136a-
bCA OT YACTHYHOrO AyGIHPOBaHHS NIPU3HAKAMH APYT Apyra npak-
€CKH HEBO3MOXKHO, JIy4lle CTPEMHTbCS K TOMY, UTOOBI Kaoe
JEPE/IHOE CBOHCTBO HEC/IO HOBYIO HH(OPMaNHIO 06 00beKTe, KOTO-
| IPyrHe CBOWCTBA ellle He OTPa3HJIH.
[locsie Toro Kak mpeaBapuTelbHBIE OT6OpP CBOHCTB IIPOU3BeIEH
HO MNPHCTYyNaThb K HX (hOpMaJHM3alHH — MPEBPAILEHHIO B npus-’
u, coctapasionie TOJI. IlpusHaku o6GbuHO pasmensor Ha TPH
BHBIX THIIA — KOAU4eCTBEHHbLe, KOT[Ia CBOHCTBO H3MepsieTcs B He-
EOH wKane (IJIHHBI, Beca, CKOPOCTH); Ka4ecTéemuble (HA3biBa-
TaKXKe OpAMHANBHBIMH, MOPSAAKOBLIMH), KOTAa MPOSIBJIEHHUS
CTBa MOXXHO €CTEeCTBEHHbIM 06pa30M YMOPALOYHTH MO HX 3HAUe-
v (cuma Berpa B Ga/iax, OLEHKa Ha 3K3aMeHe); Kaaccugu-
{0HHble (HOMHHA/IbHBIE), KOTAa Pa3/uUHbIe IPOSIBJIEHHS CBORCTBA
A3YIOT Pa3JIHYHbIE KJacchl OOBEKTOB (II0J, MECTO KHTeJbCTBA
deccus) . ’
\OJIHIECTBEHHbIE MPU3HAKH BBIPAXKAIOTCA LeJAbIMH HJH APO6-
YUCJIAMH. OTH YHCJIA [OKa3bIBAlOT, HA CKOJbKO MO CTENeHH
AXEHHOCTH CBOMCTBA OMH OGBEKT OTIHYAETCS OT APYrOro (Tem-
atypa B rpajaycax) HJH BO CKOJNbKO pa3 pas/uuaiorcss 06b-
(Macca B rpammax, KuiorpaMmax, TOHHAaXx; BpeMsi B yacax
yrax, CekyHnax... H T. A.). KosuuecTBeHHble NpH3HAKH ﬂonyc-’
apu(MeTHuecKne MpeoGpa3oBaHHUs, HX 3HAYEHHS MOMKHO CyM-
OBaTb, YMHOXKAaTb, NeJHTh (HAaNpHMep, HAHTH CpelHEMeCSuHYIO
1eparypy).
\dYECTBEHHbIC NPU3HAKH HMEIOT IPajlallii, KOTOPble BHIPAXKAaIoT-
dllle BCEro C/oBaMH, 06pa3yOUMMU YOPAL0YEHHbIH psx (I10-
YAOBJIETBOPHTEJBHO, XOPOILO, OTJIHYHO) HJIH LEJBIMH YHCIAMH
ajla TBepJOCTH MHHepasoB). OAHAKO 3TH 3HAYCHHS HeNb3s HH
HPOBaTb, HH yMHOXaTh, NIOTOMY 4YTO Pe3yJbTaT TAaKOro eii-
A He OyleT HMeTb CMbICIA — Belb Ka)</0€ YHCJIO 03HAUAET
1Ib HOMep mMecTa rpajlauui B HX MOC/IEN0BATENbHOCTH, BEIPaAXKaI0-
CTENeHb NpOosiBJIeHHsT cBoWCTBA. KauecTBeHHble NPU3HAKH HA3bI-
jl‘KTaK}Ke NOPSIIKOBBIMH HJIM BbIPa)KEHHBIMH B HI K aJe II O-
a.
Pananuu K1accHQUKaLUHOHHbIX IPH3HAKOB BBINOJHSAIOT POJIb HMEH
COB O0G'bEKTOB, HO He HecyT WH(OPMAUUM 06 YNOPSALOUYEHHOCTH
COB WM 06 MX KOJHYECTBEHHBIX COOTHOIIEHHSIX, 03TOMY TPO
CHOUKAUHOHHBIA IPU3HAK FOBOPST, YTO OH BbIDa’KeH B NI K 4 J1 e
IMeHOBaHUM ['paganun 3THX NPU3HAKOB Yaie 0603HAUAIOT
aMH (mpogeccHsi: TOKapb, cecapb, (Pe3epoBILUK...; HOJ: MYXK-
» XKEHCKHH), HO HCMOMB3YIOT ISl 3THX Ieed H CHelHabHbIe
SOJIbI, M Lesible uKca1a. BakHO NMOMHHTB, YTO 3TH CHMBOJIBI M
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YHC/la SIBJSIOTCSl JIMLIb METKamu, [P0 KOTOPbIE MOMKHO CKasary
TOJIBKO, YTO OHH JHUOO OAHHAKOBHI, JIUOO PAa3JHUHHI.
KonunuecTBeHHble Npu3Hakud Haubojiee «6OraThls, a KJIaCcCHD UK.
LHOHHble — «OeJHB» MO COAepXKalledcss B rpajalusax TNpPH3HaKop
HH(pOPMALHUH O B3aHMOOTHOILICHHSAX 0GBEKTOB, I03TOMY, €CJIH HMeeTcy
albTePHATHBA, B KaKOW IIKaJe 3aMepuUTb HEKOTOPOe CBOKCTBO, Cie.
AyeT BbIOPATb KOJMYECTBEHHYIO MM B KpaiHeM cjydae MOPSANKOBYy
wkasy. st TOro 4To6bl NPaBUIBHO CKOHCTPYMPOBATH MPH3HAKy
Jlyulie cocraButb npoGHyio TOJl u mposectu Ha Hell mpocTefimyg
aHaJIu3. :
HewmasoBaxHbI# NpaKTHUECKHH BOINPOC — TOYHOCTh H3MepeHus
KOJIMYECTBEHHBIX NPH3HAKOB M BHIGOP rpajaliil KayecTBEHHbIX y
KlacCH(HKAUHOHHbIX MPU3HAKOB (€C/IH, KOHEYHO, BO3MOMKHOCTD B
6opa umeercsi). 3. Hoaib B Khure «MaccoBbie onmpocsl» (M.: ITpor-
pecc, 1978. — 382 c.) maer HekoTopbie mpaBuia paspaboTKH rpa-
Aauui Ui OTBETOB Ha BOMPOCH NIPM AHKeTHPOBaHHsX. Hume npu-
BEICHbl BADHAHTBI 3THX NPABHJ/, YYHTHIBAIOIIHE HALI OMBIT PaboTh

C KaueCTBEHHbIMH M K/aCCH(HUKAUHOHHBIMH [IPU3HAKAMH B APYrix
npeaMeTHHIX 06J1acTsiX.

1. I'panaunu npusaHaka AOKHE HMETh OIHH JIOTHYECKHI YPOBEHb.
HappHMep, A5l NpH3HaKa «mpodeccuss pabGoraioiiero Ha 3aBojes
rpajauny «paGounii», «Gyxraatep», «C4eTOBOL», «Kypbep» BHIGPaHbI
HEBEPHO, ITOCKOJIbKY IlepBast U3 HHX eCTb IMOHSITHE OOLIee, a MOC/e-
HHE TPH — YaCTHbIE; MPABUIBHO OblI0 Obl: (a) «pabouuii», «cayxa-
WHH> uin (6) «caecapb», «TOKapb», ..., «<Kypbep». Ecau nonasnsio-
mee GONbUIMHCTBO OGDBEKTOB INOMAjaloT B OAHY TIPajaupio, To
3TO BEpHbIii MPH3HAK TOTO, YTO JIOTHYECKHE YPOBHH rpajgaunyu
C/IHUIKOM pasHble; B 3TOM cjlydae cCjaeqyeT OOBbefHHUTb «MaJio-

Hace/IeHHble» Ipajaliy HJIH PACLIENUTh T€, KOTOPblE COOTBETCTBYIOT
6O/IbIIHHCTBY OOGLEKTOB.

2. Tpaganuu MOMKHBI UYETKO pasJjnyaTtbCsi, UYTOOLI
COMHEHHH MO OTHECEHHIO K HHUM TOI'O HJH MWHOTO OObEeKTa.

3. 'panaunn 1O/MKHBI GbITb TaKHMH, uTOOBI ISt KaxJ10ro
00beKTa «HAIIOCh Ha IIKajJe MecTo». B 'To ke BpeMsi He
clenyetr H3o6peraTh CleLHabHbIX Ipajaluil, B KOTOpble momajpaer
OlMH-NBa 0ObeKra. IlpaxkTHuecKHe peKOMEHIALHH TAKOBBI: eCJH
AJisi 6odibie 4eM 5% 06'beKTOB He HAaXOMHTCS MOAXOASIIeH rpajaumy,
TO NPH3HAaK CJedyeT MEePecTPOHTb; TO XKe CJEIyeT CAeJaTh, ec/H
KaKHe-TO rpajiallui coflepkar MeHee 19, 06bekToB. Mbl pekomengyey
Takxe HCKIo4aTb M3 DacCMOTPEHHsS! WM TepecTpauBaTh Te ABYX-
TpajalHOHHbIE NPU3HAKH, B OLHY M3 rpajauluil KOTOPHIX MomajaeT
MeHblie 3—5% 06beKTOB.

4. I"pa}lal_mu NOJIKHbl ONPENeIsIiTbCA C Y4eTOM LeJdH HCCAeNo-
~ BaHus M coGpaHHOro marepuana. Hampumep, rpanauuu NpHU3HaKa

«COCTOAIHHE MOrO/AbI» NOMKHBI ObiTh OAHHMH IJsi CpenHell moJochl
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He OblI0

VyrUMH 1Jif 3akKaBKasbsi, OJHHMH — JJsi OCEHHHX Hab./i0geHH#H
AMHA — ]ISl JIETHUX.
J1Jist KaueCTBeHHbIX NPH3HAKOB MPEANOUTHTENbHO 3HauHTeNbHOe
cTBO rpajgauuid  (6—20), a8 KJAacCUPUKALHOHHBIX — He-
oe (2—8). dro umcTO NpakTHUecKoe HabJjoneHHe, o6bsCHse-
qo6cTBaMu 06pabOTKH H OCOOEHHOCTSIMHU ONpeleeH s CXOACTBA
TOB MEXIy COOOH.
CTAHOBUMCSI Telepb Ha TOYHOCTH H3MepeHHs KOJHYEeCTBEHHbIX
HakoB. B 3TOoM Bompoce MOXHO paccMaTpuUBaTb COOOpaKEHHUS
THUIIOB — CTATHCTHYECKHE W HeCTATHCTHYECKHe, HO U Te U Apyrue
ONSAT K CXOJHOMY H OOBIYHO HEOXHIAHHOMY AJsI HauyHHAlo-
0 MONb30BaTeNsl BBIBOAY: He CJjelyeT THaTbCsd 3a TOYHOCTHIO,
TOUHAsi TOYHOCTb He MOMOraer, a 4yacTo M MellaeT MHOHMCKY
meHust 3anaud. B 3Tod raaBe oOpaTUMCA K COOOpaxKeHHUSAM
ATUCTHYECKHUM, OTJOXKHB MOKa O0OCYyXJEHHE CTAaTHCTHYECKHX
paxenuii. Paccmorpum npumep. . M. Mennesees npu noucke
O 3HAMEHHTOTO TEPUONHYECKOTO 3aKOHA HCIOJb30BaJ AaHHbIE
5 aTOMHbIX Becax 3JeMeHTOB. B To BpeMsi 3T [AaHHble OblIH
CTHbBl HETOUHO H CUHTAJNHUCh «KPYTJIBIMH», XOTSI H3-3a HAJUUUS
OJIbIIMHCTBA 3/IEMEHTOB H30TOIOB TOYHBIE BeCa BbIPaXKalOTCHA
HbIME uuciaMu. Ecau B3siTh JaHHBIE, KOTOPBIMH I10Jb30BaJICS
JleJieeB, TO MO «TPyObIM» ATOMHbIM BecaM BIIOJIHE MOXKHO Bblje-
'b OCHOBHBIE TIEPHOIBI, B TO BPEMs KaK TOYHbIE COBPEMEHHbIE JaHHbIe
auuTeJbHOH CTENEHH CKpaablBalOT 3Ty KapTuHy. MTak, mepsblit
MEHT TPOTHB MMOTOHH 32 TOYHOCTbIO COCTOMUT B TOM, 4TO G6OJIb-
TOYHOCTH 3aTyIlIeBblBaeT, MAaCKUDyeT OCHOBHble TeHIEHUIHH
TEHHs, TorJa Kak Heb6oJbliasi TOYHOCTb, HA00OPOT, MOJYEPKUBAET
Jlpyrue cooGpaxeHHs CBSi3aHbl C HeH36eXHbIMH OLIHOKaMH
3 JNaHHBIX, KOTOpPble BO3HUKAIOT 1O CaMblM pa3HbIM, He 3aBHCH-
IHM OT UCCJe[O0BaTeNsl MPUUHHAM H KOTOPbie CBOASIT HA HET YCHJIHS
NOJyYeHHIO TOYHBIX HaHHBbIX. CTOWT /M, HanpuMmep, A0 NECATBIX
Ted CeKyHAbl H3MepSiTb BpPeMsl BBIIOJHEHHS TEeXHOJOTHUYEeCKOH
palii, ecJd Ha ee [JIUTeJLHOCTb OKa3blBaeT BJIMSIHHE M HAc-
eHue pabouero, W HamNpsiKeHHe B CETH, OT KOTOPOH MHUTAIOT-
JIBHXYIIlHE KOHBeHep 3JeKTPOMOTOPbl, W KayecTBO BbIJaHHbIX
OJIHSI 3aTOTOBOK, U MHoroe apyroe. IIpuMeHHTEJBbHO K MacCCOBbIM
onpocam J. Hoanbp tak oueHuBaer curyauuio: «Hekoropole uccie-
OBaTe/Nd MbITAIOTCS C KPaHHHUM [JOTMaTHU3MOM [AOOUTHCSA TOUYHOCTH
paccTaHOBKe 3amsiThiX M HCHOPDHUPYIOT MpPH- 3TOM BCe JApyrue
TOUHUKH OIIHOOK, KOTOpble Heu30exXHbl, Korja peuyb HAET He O
€pHBIX W GesbIX IIapHKax, a O JILSAX — O JI0AfAX, KOTopble chpa-
UBAIOT, H O JIOASIX, KOTOPBIX CHNPAIUHBAIOT HJIH KOTOpble OTKa-
BIBalOTCsI OT Geceibl H B CTPOTOM CMbIC/I€ HE MOAYMHSIIOTCS MaTeMa-
HuecKuM 3aKoHam». Ham kaxercs, uTo 3Ta LUTaTa CIpaBeLJ]uBa U
PH HCCeOBAaHHUSIX B APYTrux 006./1acTsX.
PeanbHOo nmpencraBasieTcs, uTo IS

NOoJyuyeHHs1 Hade>XHbIX
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pe3y/bTaToB BIIOJHE AOCTATOYHO ABYX-TPeX UUGP, HECYUIUX HHPOP-
MalHIo O Pas3JHukaX 00'bEKTOB, MPAKTHUECKH e MOXHO paboTarb
d C ONHOH J[ecATHYHOH UH(Ppo#. IDTO O3HAUaeT, 4TO, BhHIIUCAB
3HaueHHUs NPH3HAKA Y BCeX 00BEKTOB, OOHAPYXKUM Pa3/IMUUs B ONHOH,
ABYX HJU Tpex LUdpax, CTOSLWIMX C NPaBOro Kpasi BCeX YHCe,
Harmpumep: :

[Ipusnaxk I [Ipusnak 2 [Ipusnak 3

1203 0.0356 3.5
1215 0.0018 -3.6
1221 0.0003 3.1
1201 0.0095 3.7
1208 0.0273 3.8

0.0199 3.0
1236 3.4

nBe 1udpbl TPH LHODPHI ofHa nuopa

4.2. MHOro nM HYXXHO AaHHbIx!

O6beM JaHHbIX — «6OJBbHOH» BOMPOC CTATHCTHKA U aHa/Jau3a JaH-
HbIX. MOXKHO TpPHBECTH pa3J/jUdYHble [IOBOIAH «3a» H <IPOTHB»
c6opa Gosbiioro o6beMa JaHHBIX. APryMeHTHl «3a» COCTOAT B TOM,

UTO yBeJHUYEHHE YHCJa 00 bEKTOB TMOBBIILIAET CTaTHCTHUYECKYIO JOCTO-

BEPHOCTb pe3yJsibTaTa; YBeJHYEHHE YHCJjJa MPH3HAKOB [103BOJISIET
0oJiee IOJIHO ONUCATh SABJIEHHUE; yBeJHYE€HHEe TOYHOCTH JAaHHbIX

o6eclieynBaeT TOYHOCTb pe3ysbTata. APryMeHTbl «IPOTHB»: yBEJIH- |
yeHHe 00beMa JaHHBIX BeleT K JOMOJHHTENbHbIM 3aTpaTaM BPEMeHH

U CpeACTB Ha C60p JAHHBIX; YBeJHUYeHHEe YHucJaa 00bEKTOB H MpHU3-

HAKOB 3aTpyJHsieT M yAopoxKaeT 06pabOTKy; YyBeJIHYEHHe YHCIa

[IPpH3HAKOB YyBEeJHWYUBAET <«IIyM» B JAaHHbIX; YBE€JHYE€HHE TOYHOCTH

NOPpUBOAUT K HeoOOCHOBAHHBIM 3aTparaM Ha H3MepeHud Hu YacTo -
He MOBbIIIaeT TOYHOCTH pe3yJbTaTa. Kak BHIHO, HEKOTOPbIE apryMeH- 1
Thl YTBEP2KAAOT NPAMO IIPOTHBOIIOJO02KHOE. 38M€THM, UTO apryMeHThbl =
«3a» HCXOASAT B OCHOBHOM H3 CTATUCTHYECKHX MNPEANOCHIIOK, TOraa o
KaK apryMeHThbl «IIPOTHUB» OTTAJIKHBAIOTCS NPpeuMylleCTBEHHO OT BHE-

CTATUCTHYECKHX, «MEPKAHTHJ/JIbHbIX» C006pa}KEHHﬁ. CJIeILOBaTe.HbHO,

BLIGMPATh B KOHEUHOM HTOTe HYXKHO MeX/Ay CTATHCTHKOH U MPAKTHKOMH. |

Ho ecan NMpaKTHYe€CKHe MOTHUBBI BaxKHbl IOYTH BCeraa, TO YCJOBHSA,

Korga paboTaer CTATHCTHKA, OKa3blBAIOTCS BBLINOJHEHHBIMH TrOpasio
pexe, 4eM MPHHATO AymaThb. B [2, c. 58] Bble/eHb TaKHe KPHTEDHH

NPUMEHUMOCTH CTATHCTHYECKHX METOLOB:

MO>KHO MHOTOKpPaTHO MOBTOPHUTH 3KCHEPHUMEHT B OOHHUX H Te€X K€ -

YCJIOBHUSX;

HeJb3sl 3apaHee TIIpelCcKasaTb HMCXOL 3KCIepHMeHTa H3-34a ]

BJIMSTHHSI GOJIbIIOTO YHCJa CJAYyYaHHBIX (PaKTOPOB;

_C pPOCTOM YHCJa 3SKCIEPUMEHTOB pe3yJbTaTbl CXOAATCA K HEKO-
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topblM 3HaueHusiM. Ilpuuem oTMeuaercsi, 4TO CTPOrHX MaTeMaTH-
yeCKHX METOJ0B, I03BOJIAIOIHX TPOBEPHUTD BbIMOJHEHHE 3THX YCJIOBHF
B KOHKPETHOM c/lyuae, He cyuiectByeT. OTMeYaercsi, 4TO yKasaHHbIE
yC/JIOBUSI BBIMOJIHSIIOTCS, KK [PABHJIO, B COLHMOJNOTHH, JAeMOrpaduH.
TEeOPHH HAJEXHOCTH M BbBIGOPOYHOTO KOHTPOJs KauecTtBa. OueHrk
yacTo, OJHAKO, OHH OKa3blBAIOTCS HAaPYIIEHHBIMH — IOJHOCTHIO
WM YaCTHUHO — OOBIYHO H3-3a TOTO, YTO HE BhLINOJHEHA BTOpPAs
yacTb [EPBOro YCJIOBHsS, T. €. He C00./1104al0TCS OJHHAKOBbIE YCJIOBHS
npoBelleHust 3KcnepuMenta. 3. Hosiab mnpuBomuT Takoél mpumep
(Ykas. cou. — C. 170). IIpoBoauiicst onpoc HaceseHHst 06 OTHOIIEHUH
K y4YacTHIO B pacxojax Ha mnocobue mo 6oJe3Hd. V3 BbIGOPKH B
2000 omporureHHbIX 259 ono6puau Takoe yuacthe. CTaTHCTHUECKH
TakoH 00beM [aHHBIX O3HayaeT, YTO OWHOKA He AO/XKHA MPEBHI-
waTb NpHMepHO 29, T. e. cpeau Bcero HacesleHHs OJOGPSIT ydacTHe
B pacxonax or 23 mo 27%. Ho BoT KakuMH OKasajuChb Pe3y/bTaThl
Tpex APYTHX ONPOCOB Ha 3Ty XK€ TeMy: KOTAAa B BOIPOCHHKE H3Me-
HUJIH IMOPSIAOK BO3MOXHBIX OTBETOB — OJOOPHJIH ydacTHE YXKe
319%; B BONPOCHHK BKJIOUHJH KOHKDETHbl€ BaPHAHTHl y4aCTHs B
pacxonax — pe3yJbTat craid 33%; B BONPOCHHKE OCTABMJIH TOJBKO
BapHaHTBl y4acTHsl B pacxomax — pesyJbrat 429%. Tak, kasajoct
Obl, He3HauuTeJbHOE H3MEHeHHe YCJOBHUH ompoca IMPUBOIUT K
KapJHHaJbHOMY H3MEHEHHIO pe3yJbTaTa, He COBMECTHMOMY HH C
KaKUMH CTATUCTHUECKUMH I[POTHO3aMH TOYHOCTH. Eciu morHathbces
3a OoJibLIeH CTAaTHCTHYECKOH JOCTOBEPHOCTBIO IMYTEM YBEJHUEHHS
o0beMa NaHHbBIX, B Pe3yJ/IbTaTe MOXKHO OCTAThCs HU C YeM, MOCKOJbKY
3aHUMAaTbCs HaZO ObLIO NCHXOJOTHUECKHMH acCHeKTaMH BOCIPHSITHS
BOIPOCOB, T. €. yCJAOBHSAMH NPOBeJEHHUS 5KCNEPHUMEHT a.

OTOT mpuMep MOKa3blBaeT, 4To, CTPEMSICh cOOpaTh U 06paboTaTk
OosbIION 3KCHEepUMEHTAJ/IbHBIA MaTepHas, HCCJAef0BaTe]b CO BCeH
ACHOCTBIO JOJI2KE€H OTAaBaTb cebe OTYeT, 3aueM OH 3TO JeJaerT:
YTOOBI MOBBICHTh TOYHOCTH DPEe3YJ/IbTATOB HJH UYTOOBI 3aTeM IO MO-
JYUYEeHHBIM [JaHHBIM allOCTEPUOPH MCCJAEAOBATH YCJOBHUS MPOBENEHHS
9KCIIEPUMEHTOB Ha ONHOPOAHOCTb. Ecsn pis obecrneueHHsi TOUHOCTH,
TO HeOoOXOAMMO CaMbIM TI1ATeJbHbIM 00pa3oM TPOBEPSITh BHIIOJI-
HeHHe MNepBbIX [BYX YC/IOBHH W IIPU INPOBEJEHHH 3KCIEPUMEHTOB,
M Jlaxke Iocje TOro, Kak AaHHble ob6paboraHel. K 3Tomy Bompocy
Mbl eme pa3 BepHeMcs B TJ. 8 10pu O0OCYXKIEHHH BOIMPOCA
0 I0CTOBEPHOCTH MOJYYEHHbIX pe3yJbTaTOB aHaJ/H3a.

Yae, oaHaKo, KOJHYECTBO OOBEKTOB (UHCJIO 3IKCIEPHMEHTOB)
OFpaHHtuaeTCH camoii xku3Hbio. Eciau B JleHHHrpajacko# o6JacTy

7 paiioHOB, TO, aHAJU3UPYS (HAKTOPbI, BAHSIOLIHE HA TPOM3BOACTBA
CeIbCKOX03AHCTBEHHOM NPOAYKUMH B paHoHax o06JacTH, Mbl He
CMOXeM mosyuuTb omnucaHusi Gojee uyeM 17 006beKToB. 3mech,
Kak rosopsit, HET YCJOBHI CTATHCTHYECKOTO aHCaMOJisi, T. €. pe-
3yJIbTaTb1 KOTOpble OYAyT MOJyuyeHbl MHocJje 06pa60TKH JaHHbIX,
Oynyr xapakrepusaoBaTh WMEHHO 3TH KOHKpeTHble 17 paiioHOB, a
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He SIBASITbCS OLEHKAaMH XapaKTePUCTHK HEKOeH THIIOTeTHYECKOH
reHepa/bHON COBOKYMHOCTH, M3 KOTOPOH CJy4yaiHO BbIGpasy 17
06ekToB. CJle10BaTeNbHO, CYIIECTBYIOT 1Ba MPHHUHMIHAIBHO Pa3/ud-
HBIX BapHaHTa: JH60 06pabaThiBAlOTCA JaHHble O CAYYa i HO BBl 6+
pPaHHBIX O6GBEKTaX M3 HEKOTOPOH COBOKYNHOCTH C leJbiof
0606IHTb PE3yabTaT HAa BCIO 3Ty COBOKYMHOCTb (KakK IpH ONMPOCE:
yacTH HaceseHusi), 1160 o6pabaTeIBAIOTCS JaHHble 0 KOH KD €T H bl X
06beKTax C LeAbl0 MOJYYHTh HHDOPMAIHMIO O HHX CaMHX (Kak
NpH aHaJM3e TNPOU3BOACTBA B pafionax obmaactu). -Cienyer - oT=
MeTHTb, UTO K HaM dalle o6pamniajuch MN0/1b30BaTeIH C HeOOJb
wuMH (o uueay npusHakoB) TAJL, OTHOCSAUIHMHCA KO BTOPOM i
BApUAHTy, BO3MOXHO TIOTOMY, 4TO 3aJayd C [aHHBIMH nepBoOro.
BapHaHTa CyILIeCTBEHHO O6ojee OOBeMHb H TPYLOEMKH, MO3TOMY
pelaloTcsi B OCHOBHOM B KOJUIEKTHBAX, HMEIOLIHX CBOIO COGCTBEHHYIO
6a3y W ONBIT aHa/IK3a Takux AaHHbIX. [lo-BuAMMOMY, TaKasi CHTyalH
JIOCTATOYHO THMHYHA, Hampumep b0Y% mnonb3oBaTeNbCKHX 3ajaad,
o6pabaTbiBaeMbiX C MOMOI(bIO CHCTEMBl aHaJu3a naHHbx SPSS, co-
nepxut menee 100 o6bexkroB u 18 mpusnakos [27]. i

OnHaKo ocTaeTcs HepelleHHbIM BONPOC: CKOJBKO BCe e 00beKTOB!
HYKHO 6paTh, eciii COGJIOAEeHbl YCIOBHA CTATHCTHUECKOrO aHCcaMO s,
M CKOJBKO TPH3HAKOB CJeAyeT H3MepATb (C TOUKH
CTATHCTHKH, a He MpeAMeTHOH 06/1acTH) AJs NOJyYeHHs pe3yJbrara
¢ 3aJaHHOM TOUHOCTbIO. XOTsI H CYLIeCTBYyeT OOIIMpHAs JUTeparypa
(manpumep, cm. [10, 29]), HO MBI, yTOOGbI He BIABaTbCsi B MaTe-

MPAKTHYECKYI0 MYTEBOJAHYIO HHTb, MpDUBEIEM 3J1eCb Ppe3yJbTaThl
MALIHHHOTO 3KCIEPHUMEHTA. L

[TycTh MMeOTCS] MPAKTHUECKH Hjlea/bHble YCIOBHS: reHepasbHa
COBOKYITHOCTb, IOAYHHSIOLLASICSl HOPMAJIbHOMY 3aKOHY pacrpeesneHt
0 KaxkA0oMy Tpu3HaKy. [1ycTb [eHTp 3TOH COBOKYIIHOCTH MO KaXI10MY.
NpU3HAKY C HOMepPOM | uMeer KoopiauHaty M;= 0 aasi rcex j oT
1 mo p, rme p — ykcao nmpusHakoB. Takum 06pasoM, LEHTP COBO-:
KY[HOCTH JIEXKHT B Hayasle KOODAMHAT, a pasmax pacrpejeieHHs
(umu pasbpoc AaHHLIX OT LeHTpa) TakoB, uTo 99,79% 06HEKTOB
MMEIOT 3HaueHust oT — 3 10 + 3 (Takoe HOpMaJbHOE pachpesnejeHHe
NPH3HAKOB HA3bIBAETCA CTAHAAPTH30BaHHBIM). Bysem nenaTb Bbi-
GOpKHM pasauuHoro o6bema (T. €. cayyalHO BbIOMPATh YKa3aHHOE
KOJIMYECTBO OOBEKTOB) H3 3TOH COBOKYMHOCTH, YUHTHIBAsl MPH STOM
pasJaMyHOe YMC/I0 nmpusHakoB p. [TompoGyeM OlLEHHBATh MOJIOXKEHHE
[IeHTPa COBOKYITHOCTH MO MOJIOXKEHHIO LleHTpa BbIGOpKH. [lsis 3TOrO
Ha#jleM 0O Ka)XIOMy TMpHU3HAKy CpedHee 3HAayeHHe KOOpAHHAT
BbIOPaHHBIX OOBEKTOB: ;

mj = W(xy(’) LR x,(v’)), L= L.

dra BelHUYHHA M SABJSETCS KOOPAMHATOH ILEHTPa BHIGOPKH MO
j-My NPH3HAKY. o
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B xauecTBe KpHMTepHsl KaueCTBa OLEHKH KOOPAMHAT UEHTPA
cOBOKYITHOCTH BO3bMeM PpacCTOsIHHE OT NOJIyUeHHOH 1O BHIGOPKE
TouKH C KOODIAMHATaMH (i, My, ..., mp) AO HMCTHHHOTO LEHTpa

(M1, Mz, ... M,), T. e. 10 Hayajna KOOpAHHAT (puc. 4.1):
LM = ) (Mo — maf + .+ (M — mp) = Nmi+ mh 4+ md
o))
+2
®
®
@ @
41
L] ®
X
'Y .' m, . 1(1)
o] -1 o e 0 1 . 2
®
[ ]
° ]
®
[ ]
®
_k_z

Puc. 4.1. BuiBopka o6remom N = 20 06LeKTOB 3 ABYMEPHON

(p= 2) COBOKYMHOCTH, MMeIoLLEN CTaHAAPTU3OBAHHOE HOpP-

ManbHoe pacripefeneHwe C LEHTPOM B Hauane KoopaMHaT

(M, = 0, My = 0); mi, ma— KOOPAMHATBL! LEHTPE suiBopku;

L — pacctosiHMe OT LEeHTpa BLIBOPKM [O LIEHTPa COBOKYM-
HOCTH

Besuuuna L xapakrTepuayeT OIIHOKY, KOTOPYIO Mbl JOMYyCTHM,
€C/IM TIpHIKIIEM BCEed COBOKYIHOCTH CBOHCTBA (B maHHOM cay4ae
KOOpAMHATBl LEeHTpa) CAeNaHHOH HeGOJbUIOH BoiGopku. Ha puc.
4.9 4 4 nokasaHo, KaKoe 3HaueHHe HMeeT OWHOKa L npu pasiniHOM
o6beme BbIGOPKH N,  uHC/ie NPU3HAKOB P M TOYHOCTH AaHHBIX (kos1u-
yecTBa rpagauui ).

Ha ocHOBaHMH 3THX TrpadMKOB MOXKHO cJejlaTb CJAELYIOUIHe
BhIBOJIbI:

TOUHOCTb NAHHBIX HPAKTHUECKH He BJHfET Ha OLKOKY OLCHH-
BaHusi (mMpH HMCMOJNb30BaHMM Gosiee ueM IBYX JeCATHHHBIX uudp,
ONHCHLIBAIOUIMX Pa3jinuusg  OOBEKTOB, omwn6Ka TMpaKTHYECKH He
MeHsieTcst) ;
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i

omwnbKa ObICTPO YBEJHUYHBAETCS C POCTOM UYHCJIA TPH3HAKOB
p W yMeHbIIAETCsI C POCTOM YHCJIa 06ObEKTOB N;

I} 1 N
10 30 100 300 1000

Puc. 4.2. 3naueHnns owmbku L npu oue-
HUBAHWM [OJIOXKEHMS LEHTPa COBOKYM-
HOCTH, MMelolLed CTaHAAPTM3OBAHHOE
(p-mepHoe) HopmanbHoe pacnpegenexue
B 3aBMCMMOCTM OT obbema BhiBopku N

yBeJIMUeHHe YUC/Ia IPU3HAKOB TPeOYyeT 3HAUMTENbHOrO MOBbILIEHHS |
o6beMa BbIOODKH LJsl AOCTHXKEHHS TOH Ke OIIHMOKH. i

KoHeuHo, TpUBeNEHHbIH 3KCIEPUMEHT — 3TO He N0rMa H He py-
KOBOJICTBO K JeHCTBHIO, HO CjleflyeT MOMHHUTb, UTO HA OCHOBE OLEHOK
napamMeTpoB COBOKYNHOCTeH (a OLIEHKH MOJIOKEHHs! LLeHTPOB HCIIOJb-
3yloTcsl HauboJiee 4acTo) CTPOUTCS U OOJBIIMHCTBO APYTHX METOLOB
06pabOTKH JaHHbBIX. b

N=10

N=100

0 1
1., 2 5 10 30 150 p

Puc. 4.3. To xe, uto Ha puc. 4.2, Ho
B 33BUCMMOCTM OT 4YMCNa MPHU3HAKOB P

Takum o6pasoM, mepBocTeleHHOe 3HaueHHe J1Jsi BeiGopa o6beMa
aHa/JM3UPyeMbIX JaHHbIX (4YHcJa OOBEKTOB, 4YHC/IA [PH3HAKOB, |
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N=100, p=10

20345 10163IZt

Puc. 4.4. To e, uto Ha puc. 4.2, Ho

B 3aBUCMMOCTM OT TOUHOCTM M3IMEPEHUS

npusHakoe (f — ABOMuUHBLIA norapucpm
umMcna rpagaumm)

TOYHOCTH H3MepeHUs] KOJHYECTBEHHbIX MPHU3HAKOB) JOJKHbBI HMETh
HeCTaTHUCTHYECKHe CcooOpaxKeHusl, BBbITEKAIOI[He H3 0COGeHHOCTEH
npeaMeTHOH o6.acTd. ToNbKO NPU BBIMOJIHEHHH YCJIOBHH CTATHCTH-
yecKoro aHcamOJis, KOTOpble IPOBEPATh OY€Hb TPYAHO, MOKHO
OpPHEHTHPOBATbCS HA BBLIBOJAbl CTATUCTHKH O HEOOXOLHMOM KOJIH-
yecTBe OOBEKTOB (IPU3HAKOB) 51 obGecrneyeHHsT TOUHOCTH Pe3YJib-
taTa. TOYHOCTb JaHHLIX Ha TOYHOCTH pe3yJbTaTa MPAKTHYECKH He
CKa3blBaeTcsi, B TO K€ BpeMs MAJ5 NPeABapUTEJbHOT0 aHaJ/u3a
MOXeT ObITb 6oJiee BbIFOJHOH HHU3Kasi TOUHOCTD.

4.3. «Mpocto AaHHbIe» M «JlaHHble ans DBM»

Hrak, o6beKThbl BbIOPAHbI, IPU3HAKH CKOHCTPYHPOBAHbI, H MOXHO
npucTynaTh K oopMJeHHI0 coOpaHHOro marepuana B Buae dopma-
JdusoBanHod TIJL, T. e. K 3amucH 3HAUEHHH BbIIEJEHHBIX I[PH3-
HAaKOB [Jis1 BCeX aHaJU3HUPyeMbIX OOBEKTOB B BHIe TabjuUbl H3 N
(0 uncay 06bEKTOB) CTPOK M p (10 YHUCJy NMPHU3HAKOB) CTOJIGIOB.
Ha nepeceuenun j-fi cTpoku u i-ro crosbua OKaxkeTcsi 3HAaueHHe
Xj"" i-ro0 mpu3HaKa j-ro o6beKra. ITO 3HAUEHHE MOXKET ObITh BbIpaKeHO
HHCIOM (Lie/IbIM MJIH IPOGHBIM), CHEI[HaJbHbBIM CHMBOJIOM HJIH CJOBOM,
0603HaYaI0LUIMM COOTBETCTBYIOLLYIO TPaALHI0. XOTS HEKOTOPhIE CHCTe-
Mbl  aHa/uM3a [JaHHBIX nonyckaloT BBOA B IOBM naHHBIX Kak pas
B Takom cmemaHHOM «c/10BecHO-UH(PPOBOM> BuAe. OGBIUHO BCe
HCClefoBaTeIH MPEANIOYHTAIOT KOAHPOBATh TPAajallii KaueCTBEHHbIX
4 KlaccuuKalHOHHBIX IPU3HAKOB EJbIMH YHCJIAMH, HAIPUMep sl
PH3HAKA «THI COENMHEHHs HeTaseii»: peab6oBoe — Konupyetcs 1,
CBapHoe — 2, kyenmaHoe — 3, masiHoe — 4. Mp peKoMeHIyeM, Kak
4 B 5TOM mpumepe, HCMO/B30BAT A/ KOLHPOBAHHSI UAYLLIHEe TOLPSI
dMCNa, HauuHasi ¢ eNMHMIM, T. €. HyMepoBaTh rpajanuy IesbIMu
NonoxurenpupiMe  unciamu. JLust KJIaCCH(HKALHOHHBIX TPH3HAKOB
WKal HauMeHOBaHMH) MOPSNOK HyMepalWH Tpajaldii He BaiKeH;

53



¢ rpapgauui, 6osiee  cjabbiM

CBOHCTBA.
Oco60 caepyer cka3aTb O IPONyCKax, KOTOpbie MOTYT HMEThE

COOTBETCTBYIOIIUX

B T3]l u3-3a TOro, 4TO y HEKOTOPHIX OOBEKTOB OKa3aJHCh HEH3
BECTHBIMH 3HAYeHHsl OT/]e/bHLIX MPH3HAKOB (JaHHBIE HEBO3MOMKH
6bI0 cOOpaTh, WM OHH YTEpSIHbI, MJH SIBHO OLIMOOUHbI U T. IL)
Do/IbILIMHCTBO COBPEMEHHBIX CHCTEM aHaJu3a [aHHBIX J0MYyCKae
06paGoTKy MAaHHBIX C NPONYyCKaMH, HO JJsi 3TOr0 HEH3BECTHBI
3HAYeHHS HaJ0 3aKOAHPOBaTb 0coObiM o6pa3oM. B cucreme CHUT(
NPOTYCKH KOAUPYIOTCS JI0ObIM YHCJIOM (IO BLIGOPY MOJIb30BATENS)
OT/IMUAIOIIHMCS] OT BCeX APYTMX 3HauyeHHi, BcTpeuaioumuxcs B T
Ecau B T3l MHOro npomyckoB, TO 00paGoTka ee 3aTpy/JHEHE
a pesyJabTaThl TepPSIOT [JOCTOBEDHOCTb, I[I03TOMY OGBEKTHl  Hil
NPH3HAKK, Y KOTOPHIX HEHM3BeCTHhl G6ojiee TpeTH 3HaueHHH, pe
KOMEHIyeM He BKJIIoYaTh B TaGJHLY. '

Muorux omuGOK NPH pelIeHHH 3aJayd aHa/jlu3a yAacTCs M3
GexkaTb, €CJIH CPady XKe NP 3anucy AaHHbIX B TO]l yaeauTh BHHMaHM
TLIATeJbHOMY NOKYMEHTHPOBaHHIO MaTepuana. [ljas Kakaoro mac

YKa3blBalOTCsA Ha3BaHHWE€ MaCCHBA, JdaTa 3aloJHEHHSA TSIL H

ocHoBHble mnapamerphl. [lacmopr u ¢opma sanucu TIJ[ mory
ObITh, HAalpuMep, TAKHMH:

JAHHBIE COLIMOJIOTUMYECKOTO OBCJIEJOBAHHS
[TOCETHUTEJIEN JIEHUHTPALJCKHUX MY3EEB

Koz maccusa aanupix: OITPOC.
KoauuecrBo o6bekros: 100.

Jlara 3anonHenusi: 26.06.86.
KosuuecrBo mpusnakos: 10.

Mpusnaku:
Ne HaumenoBanue Kon Tun Fpanunel u ex. uaMepeHusi
CIHUCOK rpajgaunui
1 Bospacr BO3P Kosnueer-  10—100, Jer
BEHHbIH
2 3apabortHas miara 3I1 Koanueer-  0—500, py6aei
BEHHbIH
3 O6pasoBaHue OBP KauecrBen- | — HemosiHOe cpennee
HBIH 2 — cpenxee
3 — BhbicLIEe
4 Tlpodeccus [MPO®  Knaccudpuka- 1 — agm.-xo3. paGOTHHK

2 — men. paGoTHUK

3 — HHXeHep

4 — ceIbCKOX035IHCTBEHHBIH
GOTHHK

5 — MpoMBbILIIEHHBIH paGouHi

6 — HayuHBIH COTPYAHHK

LIHOHHbIH
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5 [loa I10J1 Knaccudpuka- 1 — MyKcKo#
L[MOHHBIH 2 — XKEHCKHH
g Mcmcib3oBaHue CBO- BPEM Knaccuopu- 1 — cnopr
60/lHOTO BpEMeHH KallHOHHBIH 2 — KHHO
3 — Teatp

4 — nureparypa
5 — My3blKa
6 — nocelueHde pecTopaHoB (Ka-
e, 6apoB)
7 — TeJieBH30p
Jd3bIK  Kaaccuduka- | — pogHo# H A3bIKH HapoaoB
LLUOHHBIH CCCP
2 — pOAHOH M OAMH HHOCTPAHHbIH
3 — Goslee OLHOTO HHOCTPAHHOTO
4 — TOJBKO POJHOH SA3bIK
YYEBA Kaaccupuka- | — cpennssi wkoaa

7 3naHHEe SI3bIKOB

8 Mecro yueObl

IIMOHHbBIA 2 — TeXHHKYM
3 — HHCTUTYT
4 — acnupaHnTypa
| 5 — HUrAe He y4YHUTCH
9 Wcrounuk poxomoB JOXOJ Kaaccuduka- | — juuHoe noaco6HOe XO3HCTBO
LLHOHHBIH 2 — 3apa6oTHas mjara
3 — npoumue
10 Paiion npoxusanuss PAMOH Kaaccupuka- 1 — Cp. Asua u 3akaBkasbe
' IIHOHHbIH 2 — CeB.-3anajHblii peruoH
3 — lleHTp eBpOMEHCKOH 4acTH
4 — paitonsl Cubupu u Kpainero
CesBepa
Mlponycku OTCYTCTBYIOT.
T3, OIIPOC:
Ne ! 2 3 YL 9 10
o6bekra ~ BO3P  3J] OBP  1ipo® .. [JOXOH  PAVOH
1 25 105 3 3 : 2 3
2 50 300 3 3 2 1
3 30 110 3 3 3 3
4 25 100 2 1 2 3
5 2 180 1 5 2 3
100 32 310 2 5 2 4

[Toce mokymMeHTHpPOBAaHHS AAHHBIX H 3aloOJHEHHsI (HOPMaJIU30-
BauHoi#i TAJI MOXKHO HAauMHATh MX NOArOTOBKY K BBOay B OBM.
[Ipexxpe uem ocyuiecTBUTb BBOJ, MOJIb30BaTe]b [OJKEH pelIHTb
ABa BoONpoca:

1) 6Gyayr .M faHHble BBOAMTBCS HemocpeacTBeHHo B IBM
WIH TOAroTaBJMBAThCS K BBOAY Ha HEKOTOPOM MPOMEXYTOYHOM
HocuTene (mepdokKaprax, MarHHTHOH JieHTe);

2) 6ymyT JM [aHHble BBOAMTLCA MO ONpeleleHHOMY ¢opmary
WM B cBOGOAHON dopme (GecopMaTHOM BapHaHTe).

Peuienne nepBoro Bompoca BO MHOrOM OIpeJe/isieTCsl THIIOM
9BM, ua koropoii Benercsi pa6ora. Hanpumep, npu paore EC 9BM
B NakeTHOM peXHMe TMO0/1b30BaTeH 4Yallle HCIOAb3YIOT BapHaHT
NOATrOTOBKM [AHHBIX Ha MPOMEXYTOYHOM HOcCHTene (06blYHO — Ha
nepgokaprax). [NepconanbHbie 9BM u 9BM, ocHallueHHbI® 1HAJIOrO-
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Puc. 4.5. MNpumep HecopmaTHOM 3anucu paHHbix 06 obpasuax paguoannapartypbl Ha GnaHke*
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RBIMH TE€PMHHAJIAMH, MO3BOJSIIOT BBOAHTb NaHHbIE HENOCPeACTBEHHO
p namsite IBM. Dtor BapuaHT ocobenHo uesecoobpasen aisi 3aaay
geOOJBIIOTO 06 bLeMa. ! -

Pelienue BToporo Bompoca 3aBHCHT B OCHOBHOM OT [10JIb30BAaTesl.
QopMaTHbI BBOL OTJIMUYAeTCs OT 6ecopMaTHOTO (UKCHPOBAHHBIM
pacro/IO’KeHHEeM JaHHbIX Ha OJIaHKaX, Tle Ka)kKA0e YHCJIO 3aHHUMaer
crporo ukcuposanHoe mecto. IoaroroBka aaHHBIX K (opMaTHOMY
BBOAY AHCUHIIMHUPYET, MOMOraer H36exaThb HEKOTOPBIX OIIHGOK
npd BBOJE JAHHBIX, HO M TpeOyeT oONpeJeJeHHLIX HAaBHIKOB. Bec-
(GOpPMaTHBIA BBOJ MOXKHO DPEKOMEHIOBATb Ha HeGOJBbIIOM O6beMe
JaHHBIX.

PaccmoTpuM Tenepb, Kak MOArOTOBHTb JaHHble K BBOLY, T. €.
nepeBecTH HX B Ty OpPMY, KOTAa OHH H3 «IIPOCTO NAHHBIX» MPEBPaTH-
Tcsi B «AaHHele s IBM». [lns storo dopmanusoBanHas TIJ[
nepenuchiBaeTcs Ha CrenHalbHble 61aHKH, KOTOPble OGBIYHO COMepKaT
16 win 24 crpokm, pasrpadsennbie Ha 80 mnosuuuit (puc. 4.5).
3anucb MPOU3BOAMTCS MO CJAEAVIONIHM MPaBHIAM:

B KaX[0# No3uUHH O6JiaHKa NHLIETC OAMH CHMBOJ (uudpa,
6yKBa, 3HaK);

sanuch TOJl BhINOJHsETCS MOCTPouHO (Kaxkmasi ctpoka TIJL
3aMHCbIBAETCS HA CTPOKax O6/aHKa) HJIH MOKOJOHHO (CTOMGIIBI
Tl samuchiBaloTcsi Ha CTpoKax GJaHKa);

uucna Ha OJlaHKe OTAeNSAIOTCS 3aMsiThIMH WM NYCTLIMH T10-
3uLHMAMU (Ipobesamu);

samuch TOJ] BemeTcst TOIBKO B NepBble 72 KJAETKH GlaHKa;

ecru crpoka (crosiben) TOJL He moMemiaercst Ha OJHOH CTPOKe
6naHka, ee 3amMch IPOJOJIKAETCH HA CJIENYIONMX CTpOKax. YKe-
JlaTeNbHO, 4TOOBl Kaxkjaas CTpPoKa GJlaHKa 3aKaHYWBaJach 3amsTol
HIH TIPOGEIOM.

3anuch yuces1 Ha G6JaHKe, MOKAa3aHHAS Ha puc. 4.5, Ha3bIBaeTcs
becopmarHoii, WK 3aMHCHIO B CBOGOLHOM dopmare.

Ilpyroii Tun 3anucu aHHBIX WITOCTPUPYeET puc. 4.6. On UCIOJIb3Y-
€TCsl, 4TOGbl OGMErynTh MPOBEPKY NAHHBIX NPH HX MepPeHeCeHHH Ha
llpoMexxyTounbiit HocuTenb WK B maMsitb IBM. Kak BuaHO H3 puCyn-
Ka, A5 sHaueHns KaX 10ro MPH3HAKA Ha GJaHKe OTBENEHO ONpeLeleH-
Hoe mecro. TIpu 3TOM MO3HUMH HECATHUHBIX TOUEK Y BCEX 3HAUECHHH
PH3HaKa coBmauawT, a ‘Uejble UHCJAA <BHIPOBHEHbl» MO CBOHM
focennnm (cambiM mpaBeiM) nnébpam. Takod BHA 3aMHCH YHCES
HasbiBaercst gpopmarsoim, MOCKOBKY /151 KaXI0T0 CTOJA6NA 3HAYCHH
Olpeniesien (pUKCHPOBaHHBIA (DOPMAT 3alHCH HA OJIAHK. Ilpu sroii
SallcK coiefyeT MOMHHTB, 4TO BCe crpokn TI]II (mpu mocTpounom
BBONe) i Bce ee cTONGLbI (IpH MOKOJIOHHOM BBOJIE) AOJIKHBI GbITb
Sallkucanpl ya GaaHk Mo OJIHOMY H TOMY Xe (popMmary, T. €. Ha Kaxjoe
SHauenyue oxnoro NpH3HAaKa OTBOAHTCS OJHO U TO K€ YHCJIO MO3ULUH
18 Gnanke. Eenn smauenus NPH3HAKAa HMMEIT pa3HOe KOJIHYeCTBO
4dp, 10 Hano BHIOpaTh Cpeld HHX CaMoe <«IJHHHOE» YHCJIO, CO-
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CKOJIBKO MO3HMLIMH 6JiaHKa OTBOAUTH IOJ TOT HJIU HHOH INPU3HAK

Ecin npennonaraercs Ha6uBKa [JaHHBIX Ha nNepdokaprax, T@
6JlaHKH C 3alHCAHHBIMM Ha HHUX [JaHHbIMHM CHAAIOTCS B CHelHabHOE
noapasjeseHyie BEIUHCIUTENBHOTO IEHTPA, TAe ONepaTophbl MepeHOCsT
3alUCaHHyI0 Ha HUX HH(POpPMALMIO Ha MAIIHHHbIA HocuTesb. I1pH H
6uBKe Ha mnephokKapThl Ka)jaas CTpoka OJiaHKAa 3aHUMAeT OJHY
nepdokapry, HHpoOpManHsas Ha KOTOPOH 3aKOAUPOBAHA B BH]
KOMOHHALIMK OTBEPCTHH — [POOHBOK.

[Ipu BBOome B IDBM He uepe3 MNpPOMEXYTOUHBIH HOCHTEJb,
HEeTOCPeCTBEHHO B MAMATh BBOJ TaKke MOXKeT ObiTb GechopMaTHBIM
unu ¢opmartHeiM. Ilpouenypa BBoga COCTOHUT B TOM, 4TO I0JIb3
BaTeJb CHMBOJ 32 CHMBOJIOM HabHpaeT [aHHble Ha KjaaBHAT
OBM wuan ee TepmMuHana (gucmies, THIIYHIEH

rOTOBBIA TEKCT, COdepxKallMi Bce HeoOXOAMMble CHMBOJBL. Tak
TEKCTOM siBJIfleTcsl He ¢opMaJsuszoBaHHast Tl (B He#d OTCYTCTBYIO

GeJibl U T. [.), @ 3amoJiHeHHble 6/1aHKH, 0hOpMJIEHHbIE O ONMHCAHH
Bblllle mNpaBuiaM. KMmenHo 3tH G6mamku (1 npu GecchopmMaTHON
1 (DOPMaTHOM BBOJIe) H SIBJISIOTCSI HTOTOBBLIMH JOKYMEHTAMH IePBON
sTana paGoTel Mosb3oBaTeNst. KOHEUHO, M0Jb30BaTe/Nb, 3HAKOMBII
¢ paboroil Ha 9BM, MoKeT BBOAUTb JaHHbE, He TpPaTsl BPeMeHH
3anoJyiHeHHe OJIaHKOB, HO HOBHYKAM Mbl COBETYeM BbINOJH
3Ty CKY4YHYIO, HO HeoOXOAMMYIO paboTy, KOTopasi NMOMOXKEeT C3IKO
HOMUTb CHJBI U BpeMsl Ha CJEAYIOLIeM 3Tare.

3aKOHUHMB 3TOT pasjes ONHCAHHEM DPYTHHHOH MpPOLELyPbl BBOJE
JLaHHBIX, BCE XK€ X0UeTCcs ellle pa3 NoAUepKHYThb cyry6o HedopMaJibHb
xapakrep pa6oTel Ha 3rame oT6opa U GopMasU3alHH JAHHBIX
CyTb ero c»KaTo MOMKHO BBIPA3HTb TaK: YUHTBIBAsi IleJib AHAJIH3E
cobpaTb JaHHble; HMesl NaHHbIE, MOCTOSTHHO COOTHOCHTh HX C peajib
HOCTbIO; INOMHHTB, 4YTO Ppe3yJbTaT ONpele/sieT He KOJHUYECTBO, |
KauecTBO JaHHbBIX.

4.4. I'Ipume}:u

B kauecTBe H/MIOCTPUPYIOLIHX H3/10KEHHEe NPUMEPOB 3AeCh
JaJjiee B KOHIle KaKIOH IJaBbl PacCMaTPHBAIOTCS MOC/AE10BaTe/bH
sTanbl peuieHusi ¢ nomouibio cucreMbl CHUTO peanbHOl npakTH
yeckod 3amauu. dra 3ajaua HHTepecHa TeM, YTO NIPH ee pelleHHE
N0J1b30BaTeb MPOM3BOAHJ MHOIOKpaTHble OOpallleHHs K CcHCTeME
paccMoTpeHHe KOTOPHIX XOpOLIO  HJJIIOCTPUPYeT  MeTOL0JIOTH
BbIUHCJIUTENBHOTO 3KCIIePUMEHTa U OCHOBHBIE BO3MOXHOCTH CHCTE
CHUTO. TIlomxonm, peanusoBanubii B CHTO, mnosBoaus m0/630
BaTeJi0 ITPOBECTH Pa3HOCTOPOHHIOW 00paboTKy AaHHbIX 6e3 CIHE
[[Ma/J]bHOTO HW3yuyeHHs MEeTONOB CTATHCTHKM M aHa/iu3a JaHHbIX
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[Ipy 3TOM OH OMHPAJICH B OCHOBHOM Ha CBOM npodeccroHalbHble
sHaHHS, B HEKOTOPHIX caydasix o0paiuasicb 32 KOHCYJbTalMAMH K
pag,paéquuKaM CHUCTEMBI KaK K CIlellHa/JiCcTaM [0 aHajJu3y JaHHbIX.

CyTb 3ajauM COCTOs1a B MOJNy4eHHH pabouero HHCTPYMEHTa
s TPOTHOSHPOBAHHMS M OLEHKH CTOMMOCTH H3JeNHH paanosie-
KTPOHHOH TPOMbBILIIEHHOCTH (GBITOBOH M CTYIHMHHOH pajuoanmnapa-
Typbl) Ha STalle OMBITHO-KOHCTPYKTOPCKHX pabor. das storo ObL1O
elICHO BBISIBUTH BJIMSIHHE HA CTOMMOCTH OCHOBHBIX KOHCTPYKTOPCKO-
rexnosnorudyeckux napamerpos (KTII) pamnoanmaparypel myTeM aHa-
qu3a 3HAUEHHA ITHX [apaMeTPoB Y pas3jiMuHbIX HM3jeand. Takum
06pa3oM, HCCeflyeMblMH OODbeKTaMH SBJSVIHCH PaiHOM3AeNHUs, a
npu3HaKaMH — HX KTII u croumocTs.

C6op Marepuasja MOJb30BaTe/le€M OCYIIECTBJSJICS Ha OCHOBE
aHaJ¥3a CHPABOYHOM JIHTEPATYPHI, PEKJIaMHbIX H3JaHHi, CBEIAEHHH
opraHu3alut-pa3spaboTUNKOB H NMPEANPUATHA-H3rOTOBUTE/ICH annapa-
typei. Ilpoueaypa c6opa (aHanu3 pa3HOPOAHBIX MaTepHAJOB,
Hajuupe OGOJBIIONO KOJMY4eCTBa pPa3pabOTUHKOB M H3rOTOBHUTEJEH
pannoannaparypbl) CylUleCTBEHHO NOBJ/IHs/IA Ha COCTAB MNPH3HAKOB!
B HX uKca0 ObLTH BKAoueHbl b KTT, u3BecTHble 1151 60/BIIMHCTBA
uagenuii. B pesyabrare Obul BbIOPAaH CAEAYIOLIMH COCTaB npus-
makos: x'') — cTouMOCTh u3feaHs (ueneBoil npusHak); x'7 —
KOJIHUeCTBO HCHOJIbBX)eMbIX mukpocxeM; x'* — obliee KOJIMUECTBO
PajM03JEeMEHTOB, X'~ — KOJHYECTBO THUIOPA3MEPOB MHKPOCXEM;
x®  Ko/HuEeCTBO CTaHZAPTHBIX y3/0B; x'° — KONMYECTBO HeCTaH-
paprabix  ysnoB; x) — obluee KOJMYECTBO ~KOMIIOHEHT; =

9 0 10
KOJIHYeCTBO KOHTPOJIbHBIX TOUEK; )C( ) ? Macca H3ae/ud; X L
KOIHMYeCTBO MeEXKMJAaTHBIX COeILPIHeHI/IIjI; x( g KOJIHYEeCTBO INe4YaTHbIX
nJaar. )

Bce Boi6panHbie NPU3HAKH KOJIMYECTBEHHble. Yxke Ha 3ramne
c6opa MaTepuasa 0Kasasoch, YTO PaJMOU3JENHsI CYIECTBEHHO pas-
JHYAIOTCS 110 3HAYEHHSIM CBOMX INPH3HAKOB — OT €IMHHI[ IO -COTEeH
H Thicsiy. Hampumep, umenuch usfennsi 6e3 MHKpOCxeM W C AOcCTa-
TOYHO GousblIUM HX KoaudecTBoM — n0 400. B kauecTBe enMHHIbI
usMepenus o sceM KTIT (kpome mMacchbl) GbUTH MPUHATH a6COJIOTHBIE
€AMHUUbI, TpUYeM Ha 3Tame c6opa NaHHLIX HCCaeN0BaTeNb (PHUKCH-
PoBan ux Ge3 OKpyIJieHHS, XOTsl, KaK OKa3a/JoChb BIIOCJEICTBHH,
Oonibliye 3HAYeHHS] MOXKHO Obl10 G6pPaTbh OKPYTJICHHLIMH [0 [NE€CSTKOB
WK naxke coteH. M3-3a Toro, uto c60p HHPOPMALKHH OCYIIECTBASACTCSH
H3 DasjuyHBIX MCTOUHMKOB, 4 TaKXe H3-3a BKJIOUeHHs B o0pa-
6aThiaemprii MaTepHa] H3JeNuil, IUIAHAPYeMBIX K BBHIMYCKY, OKa-
sanoch, yro B coGpaHHOM MaTepHase y psala 3K3eMIIsSPOB Paauo-
alnapaTypnl HEM3BECTHbl OT/[e/bHble 3HAUEHHsI MPHU3HAKOB, T. €.
HMeHch mporyckd B J@HHBIX. DTH NMPONYIUEHHblE 3HAYeHHA B NPO-
lecce moprorosku GopmanusoBanHod TIJL Obulk 3aKOLHPOBAHbI
SHauenuem .1, KoTOpoe GoJiblile HHUTAE B JAAHHBIX HE BCTpevaeTcs.

Cero wuccaenoBareseM OblLiH OTOOpaHbl JJIs BK/AIOYEHHS B T2

59



3HauyeHHsl NpU3HaKoB 137 3k3eMmisipoB pamuoanmapatypbl. Iloej
TOTO KakK BeCb MaTephaJ MO 3ajaye ObLT NOKYMEHTHPOBAH, Obly
noAaroroBJjeHa ¢opmanusoBanHasg TII no dopme (cMm. c. 54—55

3arteM JqaHHBle H3 3TOH TaG/MLUbl GbUIH MepeHeceHbl Ha OJIAHK
(cm. puc. 4.5), KoTopble GbUIM NepefaHbl B MOApasjeseHHe MO
TOBKH [aHHBIX MJisi MOAroTOBKM mepdokapr. Ha kaxnao#l mnepd
Kapre Obl1M HAaOWTHl JaHHble, 3alHCAaHHble B OLHOH CTpoKe GJa
B kosone 6bno 137 mepdokaprt.

B pesysnbrare Ha nepBom 3rame Gblia: chopMynHpoBaHa
JepxarejbHasd I[OCTAHOBKA NpPO6JeMbl H Ielb pELIeHHS 3aj
aHaJu3a JaHHbIX; BbIOpaHa cHcTeMa NMPU3HAKOB IJsi (GOPMHDPOBAHK
TO/1; onpeneneHbl THIBI IPH3HAKOB H TOYHOCTh H3MEPEHHSI 3HAYCHE
NPU3HAKOB; OTOOPAHbl pafiUOU3JeJHUsl AJsl BKIOUEHHS] HX ONuca
B TO]l; nokyMmMeHTHpOBaHa c¢opmasusoBaHHast TID]I, MOATOTOBIL
OJIaHKH C MCXOJHBIMH [aHHBIMH; OCYIlE€CTBJeHa HaGuWBKa JaH
Ha nep@oKapThl. | j

3anaua, cBsizaHHasl C HCCJeJoBaHWeM 06pasLOB paaxoaniia
Typbl, HMEET JIMIIb KOJHYeCTBeHHble NpU3HaKH. [l/isi JemMoHcTpa
pa6otbl 110 opmupoBanuio Tl ¢ HEKOJMYECTBEHHBIMH MPH3HAK
KpPaTKO OIHIIEeM 3aJa4y, C KOTOPOH CTOJKHYJ/IHCh COILHOJIOTH MPH H
C/Ie[I0BAHUH TPOOJIEMbl COUHANbHO-AeMorpadudyeckoil auddepeHiy
LHH MOCETHTeNeH JEeHHUHrpaAcKux MmyseeB. [Ipu mocienyiomem
JIOXKEHHH Ha MarepuaJje 3TOH 3aJayd HJLIIOCTPHPYIOTCST HEKOTOP.
MeTOJbl 06PabOTKH. , 9

3anaun no o6paboTKe COLHOJOTHYECKOH HHPOPMAUUH OOLIYH
OYeHb TPYAOEMKH. IDTO CBS3aHO C OOJBLIHM KOJHYECTBOM Ol
[IHBAa€MbIX JIIOeH, CJI0KHOCTHIO c6opa HHGMOPMALHUH, TPYXHOCTSM
KOHCTPYHPOBAHHST BONPOCHUKOB H T. I. IIpu 3TOM ommu6Ku B BHIGOP
aJbTePHATHB PAasJIMUHBIX OTBETOB (rpajal{i MPU3HAKOB, ONHUCH
BAIOLIUX OOBEKThI, — HHAUBHAYYMOB) MOXET NPHUBECTH K HeBepHBI
pesyJsbTataM 06paboTKH (MpUMep TAKOro cjyuasi npuBefeH B § 4.3)
[TosTomy nosib3oBaTesisiM GbLIO MPEAJIOKEHO [IPOBECTH NPe/IBapHTEIE
HOe Hcc/leloBaHHE Ha HeGO/IbIIOM uHCle OOGBEeKTOB JJis BbIGOP
TUIOB MPH3HAKOB, I'PaJaluil HEKOJHYECTBEHHBIX NPH3HAKOB — TaKYl
paboTy oTHOCAT OOBIUHO K 3Tamy pasgedounozo anaiusa (CM
nanpumep, AiBassn C. A. [llpukjgagHas CTAaTHCTHKA: KJIacCH
Kalusi M CHHXKeHHe pasMepHOCTH. — M.: ®PUHaAHCHI M CTAaTHCTHKA
1988; Toeioku JIx. AHanu3 pe3yabTaToB Ha6uoaeHHl. Pa3Be
JIOuHbld aHa/au3. — M.: Hayka, 1981). i

BeiGpannbie HcceoBaTe/IsIMH B KauecTBe MPU3HAKOB, ONpese
JISIOIHX OCHOBHBIE ACMEKThI COLHAJIbHO-AeMorpaduueckoi nugdepe!
LHalM{ HacesieHHsl, MapaMeTPel Ha C. 54, Ile yKa3aHbl BO3MOXKHE
3HaueHusi rpagauui npusHakos y o6bekroB TI/I. Ilepsonauasb
npu c6Ope AaHHbIX, KOJHUECTBO Ipajaliil NPH3HAKA «NpodeccH
ObuIO GoJsbLIe 3a CUeT BKJIIOYEHHs Trpajaluil Tuna «ia6opaHT?
«obciayKuBawuui nepconans. Opnako npu ¢opmupoBannun TIL
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6bl10 PEKOMEHIOBAHO YKDYNHHMTb Ipajallid «MEIHIHHCKHH» H «Ha-
yuHbli pabOTHHK», TaK KaK rpajalusi «/1abopaHT» H <«O0OCTyXH-
pafoLlHH MEPCOHaJ» 3TO 3HAauyeHHsl JAPYroro JIOTHYECKOro YpOBHS
pasOHeHHs] TMPH3HAKA «NPODECCHsI>. AHanoruuHo rpagauus «TeJe-
BH30p» Y MPH3HAKA «HUCMOJb30BaHHE CBOOOAHOrO BPEMEHH» OGbelH-
yuJa BCE BO3MOXKHblE BapHaHThl, NPH KOTOPBIX HHAHBHIAYYM Mpe-
[0YHTAET OTABbIXaThb JOMa.

[ToCKOJIBKY JJIs1 Pa3BeOYHOro aHaJau3a 6epyT o6bIUHO HeGOJIbIIOoe
KOJHUECTBO HCCJIENAYeMbIX OO0beKTOB, To B T3Jl ObLIM BKJ/IIOYEHH
onucanusg Jumb 100 06bekTOB. BhIOOp OCyllecTBaASICA CaydadHbiM
06pa3oM M3 BCero co6paHHOro MaTepuaJja, IpHYeM H3-3a TOrO, UYTO
c60p AaHHBIX NPOHMCXOAH/] B TedyeHHe roja, BbIGpaHO MO 25 aHKeT
Y3 KaxkKAOH TIPYNNbl ONDPOIIEHHBIX B KaXIbl H3 UYEThIPEX CE30HOB
roaa.

M3-3a HebosblIOro o6beMa paccMaTpHBaeMbiX AAHHBIX yxkKe Ha
srane (OPMHPOBaHHA (opmanu3oBaHHOH TI[] OGblIM yKPyIHEHH
rpajalMd NpH3HAKa «padoH MNpoXHBaHHS». B pesyibrare Obuia
cpopmupoBana TI]I, onucanne KOTOpOH mpeacTaBJeHo Ha c. 54— b5,



5. 3tan BTOpOM: YenoBeK, flaHHbie ¥ IBM

YUro6bl npaBUJLHO 3a4aTh BOMP
HYXKHO 3HaTh O60JbLIYIO ua
OTBeTA.

Ha Bropom 3Tane Mmo/b30BaTe/lb HauyHHaeT paboTy ¢
naHabiMd Ha DBM. MMeHnHo 3TOT 3Tanm AJsi HAYHHAIOUIEro MOJb30-
BaTeJsl uacTO OKasdbiBaeTcsi HauboJjiee TPYAHbIM, IOCKOJBKY OH
MJ0XO MpejcTaBisieT ceGe peasibHble BO3MOXHOCTH IOBM
uMeer onbiTa paboThl ¢ Hedl. B HacrosiieM pasjese OMHCAHbI OCHO
Hble TIOHSTHs, CBsI3aHHble C T[OCTAHOBKOH M HHHLUAJIM3aLHEH
peureHnss Ha IBM 3ajnauu aHaiu3a JaHHbIX. Ilaercsi KoHLenTyallbs
HOe OINHCAHWEe AaBTOMATH3HPOBAHHOH CHCTEMbl aHa/aM3a J[aHHb
CHUTO, cocrosimiell H3 apxuBa, NPOrpaMm paboTel C apXHUBO
nIporpaMM penakTHPOBaHMs M OOpPabOTKH JNaHHBIX, HHTepdEeHE,
10JIb30BATENS.

5.1. Y10 M kak BocnpuHMmaer IBM

PaccMOTpUM OCHOBHbIE AEHCTBHSA, KOTOPble OOBIUHO NpPEeTpPUHH
MalT TNoJb3oBaTead npu pabore Ha IDBM. TlpuBeneHHbiil 31€CE
mMarepuas, BO3MOXKHO, HEMHOTO LIHPE H B TO Ke BpeMs NOBePXHOCTHEE.,
yeM HYXHO HayuHaoLIeMy /s MPAaKTHYECKOH paboThl, MOITOMY
OCHOBHbI® MOMEHTbl KOHKDETH3HPOBAHLl B IOCJACAYIOIIMX pa3jeax.

Bk/touasi mepcoHaJbHbIH KOMIBIOTED HJH Caisichb 3a TepMHHAM
9BM, nosb3oBaTesib cpa3dy e BCTylaeT B KOHTAKT € caMOH IJ1aBHOM
MporpaMMoi, KOTOpasi KOOPAHMHHPYeT paboTy BCex YCTPOMCT
ynpaBJsieT uX pa6oTod ¥ BoOOLIE C/AeIHT 3a BCEM TeM, UTO AesiaeTcs B
MaildHe. DTa OporpamMma Ha3bIBACTCS ONEPAYUOHHOL CUCTeMOly
oHa pa6oraer Bcerja U OOpPATUTbCH K JAPYTHM IPOrPaMMHBIM IIp
JIYKTaM HJIM BBHINOJHHATH Kakoe-Ju0o JNeHCTBHE (HampuMep, BBeCTH
JAaHHBIE) MOXHO TOJbKO ¢ ee rnomouiblo. I'oBopaT, uto Bce apyrue
nporpaMMbl  (HX OOGLIUHO Ha3bIBAIOT IIPHKJIAAHbIMH) paboTaio
B Cpele ONEepPAalHOHHOH CHCTEMbl HJIM I[POCTO B ONEpPalHOHHO
Cpelle; 3TO OTHOCHTCSI M K CHCTeMaM aHaJu3a NaHHbX. Hampume

3BM BKITI0%eHa
ypOB—Cﬁ——— __—4____——_____

ATIAPATYPBI |

9BM BBIKIIOYEHA

ypoBeHb Pabota OC PaBora OC
omepauMOHHOH — — = e -

cucremsl (OC) Hawano Konen

ceanca ceanca

| I PaGora |

A i— | m1 mn-2
l

YpoBeHb
NPHKTIATHBIX
nporpamm (TIIT)

Puc. 5.1. Cxema nposepeHuns ceaHca pabotsi ¢ 3BM

[lepBbIM AeHCTBHEM ONEPALHOHHONH CHCTEMbI IIOCJE BKJIOUEHHS
annapaTyphl (TepMHHaJa) sBJAsieTc OOBIYHO TPOBepPKa JIMYHOTO
wrppa (maposs) mnoab3oBaTe/1s, KOTOPBIH TOT HJH NPHUAYyMbIBAeT
caM, /M MoJyuaeT OT CIeNHaJuCTa, OTBETCTBEHHOrO 3a 3KCIJyara-
M0 MAIIMHBI (COOCTBEHHO, C MOMEHTa 3allOMHHAHHUST OlNePAalUHOHHOH
cucTeMOd mH@pPa KOHKPETHbIH uesloBeK M IMOoJydaeT (hopMaJbHbIi
cTatyc IoJib3oBate/si KOHKpeTHoH DOBM). Ecan BBeleHHBIH maposib
U3BECTEH ONEepaLMOHHOH CHUCTeMe, T. €. COBINAjaer ¢ OJHHM
U3 XDaHSLIMXCA B NAMATH, TO CeaHC PabOTbl CUHTAETCH OTKPHITHIM,
4 OnepamMOHHAsi CHCTEeMAa BbllaeT [0Jb30BATEII0 MpPHUIJalIeHHe
HauaTb pabory.

BoIbLIMHCTBO COBPEMEHHBIX ONEPaLHOHHBIX CHCTEM CKOHCTDYH-
poBaHO TakuM o00pa3oM, UTO Yy I0/Jb30BaTeNsl MONAEPKHBAETCS
BreuatjieHue, OyATO OH 3KCIIyaTHpPyeT MaluuHy onauH. [lpu atom
€My BbIAE/IAETCH OIpeJeNeHHbH yYyacTOK NaMSITH [JIs - XpaHEHHS
€r0  JaHHBIX M [porpaMMm — xkara.aoe Tnonab3oBartens. [lomumo
JAHYHOrO KaTaJjora, KaKAblH I10/1b30BaTej]b MMeeT NOCTYN B OO6ULLYIO
6ubiuoreky, TA€ XDPaHATCS pasHble T[OTOBble K YIOTPEGJEHHIO
IporpamMMbl, CO3JaHHble APYyrHMH cnenuasucramu. CoxpaHHOCTb H
IpaBu/IbHAs 3KCIVIyaTalUsl JUYHBIX KAaTaJoroB U obluiell 6H6JIHOTEKH
oaepKUBAIOTCS ONleDALMOHHOH CHCTEMOH.

Enunnuna xpaHeHus: uHpopmauud B Katasore — ¢paiin. B Hem
MOrYyT XpaHHTbCS KaK JaHHble, Tak u nporpammbl. [lo kKomanmam
lI0/1Ib30BaTe I ONePaLlHOHHAS CHCTEMA MOXKET IPOU3BOIHUTD ¢ paliamu
Pasnuunbie AeHCTBHSI, M3 KOTOPbIX Haubojiee BaxHble: CO3AaHHE
HOBbIX  (mycTbiX) (aiiioB; YHHUTOXKEHHE _ HEHYXKHBIX  (hailJioB;
Hamosinenue (afyoB HHMOpMauued, HANpuUMep [NAHHBIMH, KOTOPbIE
HeoOxonuMo 06paboraTh; pelakTupoBaHue (GaiioB, T. €. H3MEHeHHe
Conepxaieficss B HUX HH(QOPMAUWH; 3amycK B paGoTy Hporpam,
Xpansimuxcst B (aisiax Kartasora WM B OuGJMOTEKe; TNPH 3TOM
AaHHbie 1Jisi paGOTHl MPOrPAMM MOTYT UYepHaThesl M3 APYTHX (aiiioB
Karanora.

Cucrema aWa/in3a QaHHBIX OOLIYHO XPaHHTCS B 0OLiel GHOJIHO-
Teke. Uro6bl samycTuTh ee B paboTy, Hy>KHO 1aTh ONepPalHOHHOH
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cUCTeMEe COOTBETCTBYIOI[HE KOMAaHAbl H YyKasaTh, OTKyla Opark
nopJexxaiiue o6paboTke NaHHbIE.

TakuMm 006pa3oMm, /s Mo0/Jb30BaTeNs, KeJalollero MOCKOpee:
HauaTh 00pabOTKY CBOMX JaHHLIX, BO3HHKAET ellle OJHO MPEensTCTBHE;
HeO0OXOAHMOCTb H3yUEHHsI ONlepallMOHHOH CHCTEMBbl, €e BO3MOXKHOCTEH,
OCHOBHBIX KOMaHJ, a BO3MOXHO — M TNpaBua paboTel ¢ daliaMu,
Bejlb 6€3 3TOr0 OH He CMOXkeT HU BBecTH B OBM cBou 1aHHbIe, HH 33~
OyCTUTh CUCTeMYy aHaiusa paHHbiX. [losoxkeHue - ycyryOJisieTcs
TeM, 4YTO ONlepallMOHHBIE CHCTEMbl MMEIT OObBIUHO KOMaHIbl €
TPYAHO 3aMOMHHAEMOH JJIi OTeUeCTBEHHBIX I10Jb30BaTesedl aHTJIHH-
CKOI MHEMOHHKOH. ' i

YroO6bl KaK-TO NMOMOYb HAYWHAIOLLEMY I0Jb30BATEJ]I0, BO MHOTHX
CHCTEMaX aHa/n3a JAHHBIX (B TOM YHCJ/IE M BO BCEX BEPCHSIX CHCTEMBI
CHUTO) npenycMOTpeHBI CliellHaibHble PeXHUMbI pa60Thl, IPH KOTOPHIX
OT TmoJb30oBaTensi TpPeOyoTcs MHHMMaJjbHbie 3HaHHS O palo
omepalMOHHOH cHCTeMbl. [l TOro 4to6Gbl OHH CTaJu NOHSITHHIMH
paccmoTpuM Ha npumepe CUTO koHIenTya bHYI0 CXeEMY CHCTEMbI aHa-
Jii3a AAHHBIX H ee OCHOBHble peXXHMbl PabOThHL ‘

5.2. Cuctema aHanmsa AaQHHLIX: NepBoeé 3HAKOMCTBO

Cucrema CHTO coCTOHT U3 OTAE/bHBIX TMPOrPAMMHBIX MOLYJIE
KOTOpble PabOTaloT MOOYEPENHO M BHIMOJHAIOT pa3/JHUYHbIEe (DYHKIL
(puc. 5.2). YnpaB/eHHe Bcell CHCTEMOR OCYLIECTBJsIET MOHHTOP (YH~
paBasioulasi nporpamma). Ecin nonb3oBartesnb paGoTaer ¢ CHCTEMOH
yepe3 TEPMHHAJ, TO BeJEHHE NHAaJOra, BBOJ AAHHBIX C KJIaBHATYypP
MU BBIBOJ ' Pe3y/JbTaTOB Ha 3KpPaH OCYLIECTBJASET ClelnualbHas
nporpamMma — unrepgelic noaszosarers. SI0po cucremol — 370 M
Ay 06pabOTKH NaHHBIX, a TAKXKe MOAYJH PeJaKTHPOBAHHUS U TOUC
IaHHBIX B apxuBe. BsaumopefictBHe Bcex MonyJeldl CHCTEMBI
oOMeH JaHHBIMH MeXJy HHMH TPOUCXOAAT uepe3 CHCTeMH
unrepderic. OH BKJIIOYAET BHYTPEHHHH apXUB [AHHBIX CHCTEM
(B cucreme CUTO — nokansneui 6ank (JIBJ)) 1 MoLynu, ynpasJs
e BBOJIOM, BBIBOJOM, XPaHeHHeM JAaHHBIX BO BHYTPEHHEM apXHB
0OMEeHOM NaHHbIMH MeXJy BHYTPEHHHM H BHELIHMM apXuBoM. BHeris
HH{ apXUB — 3TO (pakJbl JaHHBIX B KaTaJjore MoJb30BaTessl. 1

PexkuMbl pabOThl CHCTEMbI aHA/IM3a JAHHBIX 3aBUCST TPeXK e BCE
or cnoco6a B3aumoneicTBusi IBM c mnoaws3oBareneM. B nakern
pexcume BCsST HHOOPMAUMSA [Jsi pelleHusl 3amaud (KomaHIsl pabo
¢ ¢alamMu, 3amycka IpOrpamMm, TeKCTbl IPOrpamM, NaHHble) MNOAr0
TaBJMBAaeTCs 3apaHee, a 3ateM BBoAuTCA B OBM B Tak Ha3biBaeMOM
nakete, KOTOPbIH, KaK MpaBujo, NpejacTaB/seT co6oi Koaogy nepdo-
kapr. OnepannoHHass cHcTeMa 3alOMHHaeT Bech MakeT H, KOrja
Hero AOXOJAUT ouepelb, HAaUMHAET BHINOJHSATH COJep2Kalluecs B HEM
KOMaHJbl U nporpaMmel. B uurepakrustnom pescume o6paboriu, KOTO:
pblii OOBIYHO HJAET 3a MHYJbTOM JAHAJOrOBOTO TepMHHAJa, MOJb30:
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gaTeJb HabOHpaeT KOMaHAbI ONEPAalHOHHOH CHUCTEMbl, 3amycKaer
sajlaud WM | BBOAMT [aHHBblE IOCJIENOBATENbHO, OIHO [EeHCTBHE
3a ApyruM. Ilpu 3TOM OH KOHTpOJHMPYET Ha TepMHHAJe pe3yJbTar
BLIMOJHEHHUS] KaXKIOro NEHCTBHS H HE MEPEXOAUT K CJEAYIOIleMY,
He 3aBEPIIMB MpeAbIAYILEero.
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Puc. 5.2. KoHuenTyanbHoe npepcTaBneHume cucTeMbl aHanu3a paHeix CUTO:
—> ynpaeneHue, — ——> flaHHble WM pe3ynbTaTbl

Paccmorpum  OCHOBHBIE DPEXHMBI  PaGOTHI
JAaHHBIX AJS1 KaXKA0ro crnocob6a B3aHMOJEHUCTBHS.

l. UuTepaKTHBHBH PeXHUM:

1) mass nauunawowmero. Ilocse Hagana ceaHca I10Jb30BaTeNb
samyckaeT B paboTy CHCTEMY aHa/H3a AaHHBIX, BLI3BAB ee u3 6HOJIHO-
TeKH yKazaHHbIMH B HHCTPYKIIHH KoMaHAaMHu. J/laHHble BBOASITCA MO
Salpocy CHCTeMbI C KlaBHATypPbl TEPMHHAJNA HEMOCPEACTBEHHO B TOM
BlJle, B KAKOM OHH HMEIOTCS Ha MOATOTOBJIEHHBIX 10 HHCTPYKU UM § 4.3
Onankax:

2) ucmoabsoBaHHe Kartajora. JlaHHble 3apaHee BBOASITCS B Ka-
Tanor nmo komaHgaMm onepaunHOHHOH CHCTEMbL. 3aTeM BLI3LIBAETCS U3
Oubnnorekn u 3alyCcKaeTcsl CHCTeMa aHaJW3a JaHHbIX, MO 3ampocy
KOTopoit coobuiaercsi, B KaKoM tdaitie xpaHATCS NaHHBIE.

CUCTEMbI aHaJ/Jiu3a
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2. [lakeTHBIH pexXHUM:

1) nas HaumHaoulero. IloaroraBauBaeTcsi COrJIacHo HHCTPYKIIUH
nakeT nmep@oKapT 1o BHISOBY H 3aMyCKy CHCTeMbl aHaJH3a [JaHHbIX;
B [IaKeT BKJ/I0YaloTCsl ephOKapThl ¢ LaHHBIMH, KOTOPbIE HOATOTOBJIEHbI
B COOTBETCTBHH C HHCTPYKUHUAMH § 4.3. 3aTeM mnaker MOChbLIaeTcss Ha
06paboTKy; il

2) ucnonb3oBanue Katajora. CHauasa NOATOTaBJAMBAETCS MAKeT,
OCYUIECTBJISIOIMA 3aMUChb NaHHbIX B KaTaJgor. [locje OKOHUaHUS
3allMCH  (OPMHPYETCSI BTOPOH IAKeT, BBIMOJHAIOIIUN BbI3OB U

3amyck cucrembl. B nakere ykasbiBaercs umsi dailia, B Koropom
3aMHUCaHbl JaHHbIE.
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5.3. Pabota c apXxMBOM AaHHbIX

Apxu nannbix cucrembl CUTO cocTout u3 ABYX uacTeil — BHeL-
Hero (IOCTOSIHHOTO) apXHBa, B KOTOPOM XpaHATCH (ailibl JaHHBIX
W pesyJbTaToOB peIleHHs PAs3/HYHbIX 3alay, H BHYTPEHHEro apXHBa
(10OKanbHOro OaHKa JaHHbIX) [/ XPaHEHHS] [POMEXYTOUHBIX U
OKOHYQTEJIbHbIX pe3y/JbTAaTOB MO 3ajaue, pewaeMol B [JaHHBIH
MOMEHT. ADXUB — Ba)KHejiIlasi COCTABHAs YacTb cucTeMbl. OH OVIYKHT
ansi o6MeHa HH(pOpMalHe#d Bcex MOJIyJeH CHCTeMbl, pasMelleHHs
pesyJbTaTOB, a TaKXKe XpPaHeHHs IOJHOCTbIO CHOPMHUPOBAHHBIX
3ajiay, peuieHHe KOTODPbIX MPOBOAHMTCS HE 3a OAMH, a 32 HECKOJIbKO
CEeaHCOB.

B cucreme CWTO Bce 3TH (yHKUMH peasH30BaHbl TOJNBKO /S
JIOKa/JbHOro OaHKa A4aHHBIX, T. €. JaHHBIX TOJBKO TeKylleH pe-
lIaeMOH 3ajaud; NPH BbIMOJHEHHH AHAJOTHYHBIX MEeHCTBHE C naH-
HHIMH BO BHELIHEM apXHBE HCIOJb3YIOTCA CPEACTBA ONepalHoH-
Hoit cucteMmbl. PaceMoTpuM pa6oTy ¢ aaHHBIMH, 3anucaHHbIME B JIB]L,
AJisi 1MAJOroBOro pexuma pabortel. B pasauunsix Bepcuax CHUTO
AHasor OpraHu30BaH HECKOJIbKO OT/IMUYAIOLIHMHUCS APYT OT APYra croco-
Gamu, 4TO ompepessiercss BodaMoxHocTsivn OBM, BpemeHem paspa-
60TKH BepcuH. B GO/bLIMHCTBE CJydyaeB OH peanH30BaH B ¢dopme
MEH10, KOrja 1oJjib30BaTesio MPenocTaB/siercss Habop albTepHATHB,
43 KOTOpbIX BbLIOHPAETCs OAHA JJIsl NIPOJOJIKEHHS! BBIIOJHEHUS POT-
pammbl. OGbIYHO T0IB30BATENIO NIPEIAraloTCsi TAKHEe BAPHAHTHI: Pac-
IeyaTKa AaHHbIX; PelaKTUPOBAHHE NAHHbIX; ONpejeeHHe KOJHUeCTBa
dleMeHToB TIJl ¢ 3ajaHHBIMH CBOMCTBAMH; 3aMOMHHAHHE JAHHDIX.

[TewaTp paHHbIX (BBIBOL Ha 3KpaH TepMHHaJa) OCYyIlI€ecT-
BJIsleTCA B MEpBYIO Oyepelb AJsi BU3yaslbHOrO HX KOHTpoJsi. Mcnpas-
JI€HUsT  OWIMOOK, JONYIIeHHBIX MpH CcO6Ope AaHHBIX, COCTABJEHHH
T3]1, BBose ee B ABM, — TPYLOEMKasi ¥ OTBETCTBEHHAs Omepalus.
ACTO KOPPEKTHPOBAHHE [AaHHLIX 3aHHMaeT [0 [O0JOBHHBI BCEro
Bpemenu pewenns sagauu. [1o3ToMy BO3MOXKHBI pas/iiuHble BAPHAHTbI
Pacneyarku: 3HaueHusl 3a/laHHOTO NpH3HAKA Yy 00bEKTa C yKasaH-
HbiM HOMepoM; Bcex 3HA4YeHHH 3aJlaHHOTO NMPH3HAKA; 3HAUEHHH BCeX

3%

1.100 99.000 .06000 3.000

1.100
16.000 41.000

1892 733.000
186.000 72.000 516.000 20.000

29.000 3.000 55000 39.000

20.000

35.000
17.000 4.000 134000 76.000

15000 2000 60.000 26.000

48000 5.000 119.000
449.000 189.000

900.00387.000

1.000
1.100
1.100
0.

1.000
1.000

IHbIA
1160 2,000

1.0001

1.100
300.000 O.

2660

ICTBEH- ICTBEH-
© 60.000 0.

IHBIA
1.100 61.000
1.100 37.000

1.000I

0.

0
0.
1.100 41.000 161.000 2.000

1.100 23.000 31.000

6770 400.000653.000 2.000

HolA
1.000
1100
1.100
1.100
45.700

1.100
10800 142.000

28500 243.000
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IpH3HAKOB yKasaHHOro oObekra; Beed TIJL; noaTabuib, 06paso-
BAHHOH NMPU3HAKAMH M OGBEKTaMH C yKa3aHHbIMH HOMepaMH (uu ¢ =
HOMepaMH, KpOMe yKasaHHBIX); OMHCaHHsI BCEX OOBLEKTOB, Y KOTOPBIX |
3HaueHHe 3aJaHHOTO MPH3HAKa PABHO (MK He PAaBHO) yKasaHHOMY. S
Boisox TDJ1 Ha 3KpaH TepMHHaJ/Aa TaK»Ke 4acTo HCHOJb3YeTCsl s | |
KOHTPOJISi 32 XOJOM KODDEKIHH [aHHbIX, ONpeLeseHHs] Ta6/1HLbI
QUU{eeqaCTn),o6pa6aTmsaeM0ﬁlsﬂaHHmﬁ momeHT. [Ipumep neyarty
B CUTO npuBenen Ha puc. 5.3.
PenaKTupOoBaHHE JaHHBIX OCYIIECTBIISETCH ISl HCIPaBJIes
HUsi OGHAPYXKEHHbIX OWHMGOK HJIM H3MEHeHHsl aHaJIM3UPyeMOH T,
HaNpHMep HCKJIIoueHHsl U3 06pPabOTKU HEKOTOPhIX HEHH(pOPMATHBHbIX:
NPU3HAKOB; HEOGXONMMOCTH aHAIH3Aa HA ONPELeJeHHOM 3Tarne TONbKO
yactu T unu oTAesnbHOHd TPYHNbl OOBEKTOB H T. IL. .
MeHI0 pelakTHPOBaHHUS NpeAJaraer Takue BO3MOXHOCTH: 3aMe-
HUTH ykasauHoe 3HaueHne B TO]l Ha HOBOe; 3aMeHHTb B yKa3saHHOM:
MpH3HAKe BCe 3HaueHHs, pPaBHble 3alaHHOMY 4YHCTy Ha HOBBIE;
HCKJIIOUNTh (BHECTH) HEKOTOpOe 3HaueHHe B YKa3aHHOE MeCTO T8
nanpumep ecau B Tl okasaloch 3aHeCEHO NpPH BBOJE JIMUIHEE
(MM TIPONYIIEHO HEOOXOJMMOE) 3HAueHHe, H3-3a YEero BCe JaHHBIE,
HAUMHAS C HEKOTOPOTO MECTa, CMECTHJIHCh; OCTABUTD [JIsl Aa/bHefIe |
06pabOTKH (HJIH HCK/IIOYHTb M3 00paboTKH) 4acThb TaGJIHUILbI, ONpe-
JeJISIEMYIO 00beKTaMH U TPU3HAKAMH C 3alaHHbIMH HOMEPaMH; HCKIIO-
4uTh U3 06paGOTKH OOGBEKTHl, Y KOTOPBHIX 3HAUeHHE NPH3HaKa paBHO
(unu He PaBHO) YKa3aHHOMY UHCIY.
dyukuuu penaktupoanusi peanusosanbl B CUTO takum o6paseM,
yto usmeHenHasi (HoBas) TDJl mocrymaer B 06paGoTKy, a crapas
coxpansiercst B JIBJL. Tlo okoHuaHHH pa6otsl ¢ HOBOH Tl MOXKHO:
B 3TOM Ke ceaHce POA0JKUTb paboty co ctapoii. [Ipumepst peaJsu3a-
uuK ¢yHKumi penakruposaus B cucreme CUTO npusenens Ha puc.
5.4. §
[MogcueT KoJauuecTBa 3jJeMeHToB TAJl ¢ 3alaHHBIMH CBOHCT=
BaMH-——npOCTeﬁuuﬁiBHﬂ,oépa60TKH,naHHux,npOBOHHMbﬁinﬂﬂ:KOHrf
pOJISi IPABUJIBHOCTH KOHCTPYHPOBAHHUSI IPajaluil HEKOJIHYeCTBEHHBIX
NIPU3HAKOB, HAXOXJEHHsl MPOCTEHAIIMX XapaKTePHCTHK JaHHBIXy
omnpejieieHdsi OGBEKTOB C 3aJaHHbIMH 3HAYCHHSIMH TPU3HAKO
BosMoxHbl ciaenyomue ¢ynkuun: onpeneantb B TIJL KosnuecTBO
3HaueHHl, paBHbIX 3aJaHHOMY; KOJHYECTBO OOGDBEKTOB, HMeEIOLLHX
OJIMHAKOBbIE 3HAUEHUS MO 3aJaHHOMY MPH3HAKY; KOJHUYECTBO 00DHeK
TOB, .MMEIOIIMX [0 3aJaHHOMY MpPH3HaKy 3HaueHHS, HaXOHA
IHecs B YKasaHHbIX MpefesaX; KOJHYECTBO OODBEKTOB, HMEIOIL
O/IMHAKOBbIE (6JH3KHe) 3HAUeHHsI 110 ABYM IPH3HAKAM OHOBPEMeHHO:
[TocnenHue TpHu GYHKUHH ONpENENSIOT YacTOThl TOsIBJIEHH:
06'bEKTOB; TIEPBYIO MOXKHO HCIOJIb30BaTh JUIs MOJICUETA YHCIa 00BEK
TOB B Ka)J0# Trpajaldd IIKajJbl HaHMEHOBaHWH HJIH TMOPSAK
BTOPYIO — /ISl TOCTPOEHHsI THCTOTPAMMbP paclpeiesieHust 06beKT

MO0 KOJHUYECTBEHHOMY NIPHU3HAKY; TPE€TbIO — IJI MMOCTPOEHHUA TAK HA3
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»» HYXHO M PEAAKTUPOBATL T3Aa ?

(o}

~ HET

1 - 0A (VCMPABAEHVE 3HAYEHWA B T31)
2 - 0A (MCKANNEHVE O6°EKTOB W/MAM MPU3HAKOR)
K - A (BHOEMEHVE TIOATABAMUL B COOTBETCTBUU C

KARCCUFMKAUMER (K<O) WM OBYHAKEMMW BLIEOPKAMA (K>0) ,

OCTABUTh TO/MbKO OAWH KACC ABS (K) =3,
UCTAB@TB BCE KFOME OOHOMO KAACCA AES(K)=4)
S - 0~ (YAAJEHME OB'EKTOE M0 3HAYEHUN MPU3HAKA)

&

2

? 19,0

»» BBEAWTE HOMEPA WCK/IWYAEMbIX OB’'EKTOB

- PAZ3’ SCHEHUWE

> KONMHECTBO WCK/KYAEMbIX OB'EKTOE, HFMSHAKDB

? 1-3,34,36,41,42,44,68,69,71,79,91-93,95

7 96,123

,126

»» QENATL PACMEYATKY T30 7

0
1

- HET
----- HA 3KPAH

2 - B $AAN HISTORY
3 - HA 3KPAH U B 4$AWN HISTORY

7 4

YUCNO OB

EKTOB -~ 120

YMC0 NPUSHAKOB - 11

I 1

I 2

1 3

HOMEF OB ‘EKTA IKOAMHE-IKO/MYHE-IKOANYE~
W HOMEP K/AACCAICTBEH- ICTBEH- ICTBEH-

I ?

I g

Lty

ITKOAMHE - IKO/MYE-IKOAUYE -
oo ICTBEH- ICTBEH- ICTEEH-

IHbIA IHbIA IHbIA IHbIA IHbIA

b I 1.000I 1.000I 1.000 I 1.0001 HT.OOOiHH?.OOO

4 1.100 Q. 300. 000 2.660 0. 0.
S 1.100 41.000 161.000 0.010 20.000 2.000
-3 1.100 23.000 31.000 0.010 35.000 24000
7 10800 142,000 2640 40.000 86.000 24000
8 283500 243.000 1160 71.000 160.000 7.000
12 =677O 400,000 &53.000 79.000 110,000 1.100
i 45.700 0. 60. 000 2.670 13,000 2.000
i 48300 380.000 1560 45.000 206,000 21.000
li g4 798.000 180.000 784,000 12.470 102.000 16.000
?1 72.000 6£9.000 210,000 5. 000 3.Q00 1.100
22 4986 0.000 2239 70.900 348.000 33,000
gs 13i00 284.000 6160 206.000 1.100 29.000
24 3502 O. v 1530 49.000 248,100 38.000
=] 6510 261.000 3960 48, 000 1.100  20.000
gb 1.100 330.000 G300 80.000 86.000 11,000
ng 118,000 Q. 142.000 12.000 6. 000 2. 000
& 13100 285.000 1580 108.000 .1.100 38.000
29 2380 284.000 5800 I7.000 110,000 1.100
30 98.000 95.000 152,000 7.360 7« Q00 1.100
31 6828 187.000 13560 185.000 49.000 1.100
EE 675,000 218,000 546.000 11.900  34.000 1.100
io ‘1537 118.000 417.000 20.000 21,000 1.100
;5 332.0?0 11.000 202,000 16.000 8. 000 1.100
37 187.000 0. 461,000 7.000 - 10,000 1.100

Puc.

5.4. Tlpumepsl pepaKTMpPOBaHMS [aHHbIX 06 obpasuax paauoannapatypbl B
cucteme CUTO
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BaeMoil Kpocc-TaGJHLbl, B KJeTKax KOTOPOH YyKa3aHO KOJIHYECTBO
00BeKTOB, ONHOBPEMEHHO HUMEIOILHX OJMHAKOBble HJH OJH3KHEe 3Ha-
UeHus1 KaK MO OJHOMY TpH3HAKy, TakK H 1o gpyromy. Ilpumepsr
peanuszauuum 3THX O¢yHKuui B cucreme CHUTO wumaaocTpupyio
puc. 5.5 u 5.6.

>> MDACHET OBEKTOB T34

1 ~ B UHTEFPBAMIAX 3HAYEHWA TMPU3HAKOB

2 - B OKPECTHOCTW YKASAHHOIDO OB'EKTA

3 ~ € KOM-BOM HEU3SBECTHbIX ZHAYEHWA BONbLWKMX “K -’

2003
>> YKAXMTE ‘K’
7S

# B T30 19 TAKWUX OB'EKTOB
MX HOMEPA
1, 2, 3, 34, 36, 41, 42, 44, &8, 69, 71, 79,
91, 92, 93, 95, 96,123,126

Puc. 5.5. Mpumepsl onpeaeneHus 4Mcna pPagMoM3fenuit C 3aAaHHbIMM CBOUCTBAMM
B cucteme CUTO i

3anoMuHaHue o00paGaTbiBaeMblX LaHHBIX B [OCTOSIHHOM |
(BHemHeM) apxXHBe OCYIECTBJSETCS, €CIH pellleHHe 3ajaud HX
aHajM3a He 3aKOHUYEHO, WM MPH KeJaHHH MOJIb30BaTessi COXPAaHHTh
MOAUM(HUUHPOBAaHHbE NaHHble (HAaNpUMep, OUHIIEHHble OT OLIHGOK) |
st Gynyiied paboThl C HUMH. :

Hauumnaiomemy m0/b30BaTe]I0 DPEKOMEHAYEM MpPHIEPXKHBATHCS |
TAKOH MOCJeq0BATENbHOCTH PabOThI. I

[TepBblli ceaHC: BBeCTH [AaHHble B CHCTeMy C KJjaBHATypbl;
pacrneuataTh Bce BBeJeHHble JaHHble (Jyulle Ha Oymare);-3alOMHUTB |
BBeneHnHbie B DBM naHHble B NOCTOSSHHOM apXHBe.

[Tocie mepBOro ceaHca HYXHO TLIATeJbHO MPOBEPUTb pacHe-«
YaTKy NaHHBIX H OTMETUTb BCe OOHapy’KEeHHble OMIHMOKH. .

Bropoil ceaHc: BBecTH NaHHble B CHCTEMy M3 apXxHBa; OTpe- |
NAKTHpPOBATb [aHHble, MCNPABHB 3aMeuYeHHble paHee OLIMOKH;
pacmewatatb Te Mecta TJI]l, KoTopble MOABEPrJHCH DPeLAKTHPO-
BaHHUI0; MOBTOPSATb ABE NpelblAyliHde MPOLedyphl, MOKa BCe OIIHOKH
He OynyT HCIpaBJeHbl; pacnedyararb HCMpPaBJeHHbIE llaHHbIe;‘.
3aNIOMHHUTh HCNpaBJ/EHHbLIE NaHHbIE B apXxHBe.

Tperuil ceanc: BBeCTH AaHHble B CHCTeMYy M3 apXMBa; MOJACUHTATh
KOJIHYyeCTBO OOBHEKTOB B TpafallUsiX HEKOJHYECTBEHHBbIX MPU3HAKOB;
NOJCYUTATh KOJHUECTBO OOBEKTOB B  Pas3JIMUHbIX HHTepBa.nax“
KO/IM4YeCTBEHHbIX MPHU3HAKOB. '

[To pesyabraTaM NOACUYETOB CJAEAYyeT OLIEHHTb, COIJIACHO peKo-‘
MeHjauusiM TJ. 4, MNPaBHIBHOCTb KOHCTPYHPOBaHHS rpaganus
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HEeKOJMUEeCTBEHHbIX [PH3HAKOB, a TAKKe HaJ/JaH4yHe 3HayeHu#, pe3K0‘
OTJIMUAIOIIUXCH OT OCTaJIbHbIX, B KOJHMYECTBEHHBIX MNpH3HAKaX.:
OTH 3HAuyeHUs cJeayeT MPOBEPUTb, BO3MOXKHO, OHH — Pe3yJbTaT |
omubku. Ecan nmpuU3HakH OKasajJuChb CKOHCTPYHPDOBAHHBIMH HEBEPHO g
W/ XK€ B JaHHBIX OOHAPYKHJIKCh HOBbE OLIMOKH, TO CeaHC PelaKTH- '
poBaHusl cjenyeT IMOBTOPHTbH. i

5.4. Kak Hauatb obpaborky!

HUrak, co6paHHble [4HHblE OUHILEHbl OT OMHOOK H XpaHATCSH
B apxuBe. MoxHO HauuHath 06paGoTKy. Kak 310 cienars? Kakyio
3ajauyy o6paGOTKH Hal0 HAuMHATb pellaTh U KaKHe JaHHble BBOLHUThH ]
B 06paboTKy?

[lpu camom mepBoM OGpalleHHMH K CHCTeMe HauyMHAIOLIEMY |
0JIb30BATEJIO J1yyllle BCEro BBECTH B 00pPaGOTKY OTPeNLaKTHPOBAHHYIO
TAJl 6e3 Bcsikux Hu3MmeHenuii. Ho npu mocaenymounei 06paboTKe
JAHHBIX (HOBBIX MTEPALMAX BbIUMC/JIHTENBHOrO SKCMEPUMeHTa) HeoO- |
XOLMMO BHIIOJHATD HAjJ AaHHBIMH pPsl MOJeE3HbIX, a HHOrJZa Heob- &
XOJIUMbIX, TpeoOpa3oBaHui. - |

Bo-nepBbiX, AaHHble MOTYT COJePXKaTh HEH3BECTHble 3HAUCHHS —
nponyckd. PasBuTble CHCTeMbl aHa/H3a AaHHBIX HMEIOT CelHa/bHbIE
nporpammbl JJisi 06paGOTKH TAKMX JAHHBIX WIH COJEpPXKAaT CPeicTBa |
ISl 3alloJ]HeHHsl MpPOMYCKOB, T. €. MPOrHO3WPOBAHHUS MPOMy-.
IeHHBIX 3HAUEHHI Ha OCHOBE AHA/AM3a HM3BECTHBIX M 3aHECeHHbIX
ux B TAJI. B CUTO peanu3oBaHbl CPeACTBA 3aMOJHEHHs MPOMYCKOB. |
Ecii B ONMCAHHH HEKOTOPOTO OOBbEKTa HMMEITCS MPOMYCKH, TO B
TAJ1 umercss 06beKT, KOTOPbIH MO 3HAYEHHsIM H3BECTHBHIX MPH3HAKOB .
Hanbosee MOX0X Ha paccMaTpUBaeMblH, 3areM 3HAuyeHHs ero.
NPH3HAKOB TMEPEHOCSITCST Ha MeCTa IpPOMyCKOB. JTOT Crnoco6 BoccTa- |
HOBJICHUS NPOMNYIIEHHbIX 3HAUEHHU HA3bIBAIOT 3aNOJHEHHEM 110 metody
npeyedenra. Ilocne okoHuaHus PaGOTbl MPOTPAMMBbI BCE MPOMYCKH |
OKAa3blBAIOTCSI 3aNOJHEHHbIMH 0oJiee HIH MeHee NPaBIONOA0GHBIMH
3HaueHussMH. Ilpumep 3anonHenusi mponyckoB B Tl 06 o6pasuax:
pannoanmaparypbl mpuBesed Ha puc. 5.7. MccaenoBarenio HyXHO
IPOCMOTPETh Pe3y/IbTaThl H OLEHHTb KaueCTBO BOCCTAHOBJ/ICHHSA IIPOMY=
[[eHHbIX 3HauyeHuid. [Ipu sIBHBIX owIHOKax HEOOXOAMMO CKOPPEKTH=
poBaTh JAHHBIE MPH MOMOLLH NPOrPaMM pelaKTHPOBaHHs. AHA/IH3
BOCCTAHOBJIEHHbBIX 3HAYEHHHA HHOrAA MPENCTABJSET CAMOCTOSTE/bHBIM
WHTepeC, J1aBas WCC/EJ0BATENI0 JONOJHHTENbHYIO HH(bOPMaLHIO-
JJISI OCMBICJTIEHHUS]. i

Korna pa6ora ¢ mpomyckaMi 3aKOHYeHa, CjelyeT MoxymaTh:
0 BO3MOXKHbBIX (DYHKIHMOHAJbHBIX NMPEO6Pa30OBaHHAX KOJIHUECTBEHHBIX
npusHakoB. OHM MOTYT NOHAaA0GMTLCS 1JIsi IPeo6pa3oBaHUs JlaHHBIX
K ¢opMe, Gojee COOTBETCTBYIOLIEeH peajbHOH INPHPOAE 3ajgauH, €€
«dusuyeckoMy cMmbiciy». Paccvorpum npumep. OnHoit u3 XapakTe- |
DHMCTHK 3a]aud aHaJH3a NAHHBIX SBJSETCS KOJHUECTBO OGBHEKTOB!
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YUCno QB‘EKTOBR - 120
HYUCO MPUSHAKOER — 11

I 1 I 2 g 3 I 4
HOMEF OB'EKTA IKO/MHE-IKO/AMHE-IKOAUYE-TKO/IMHE-
N HOMEP K/ACCAICTBEH- ICTBEH- ICTBEH- ICTBEH-

IHbW IHbIA IHbIA IHbIA

I 1.000I 1.000I 1.000I 1.000

- e

53 1. 100 61,000 1541 2,000
54 1.100 149.000 783,000 2,000
=1 1.100 195.000 1148  2.000
. 56 1.100 3664.000 1459  4.000
57 1.100 324,000 1362  3.000
58 1.100 123.000 1640  2.000
59 43000 187.000 390,000 2,000
60 777.000 84.000 188.000 1.000
61 12600 326.000 1100 4.000
62 868.000 10.000 258.000 1.000
63 2490 1.100 280,000 1.100
64 1852 1.100 264.000 1.100
65 541.000 8.000 224.000 2.000
&6 396.000  B8.000 338.000 1.000
&7 379.000 5.000 178.000 1. 000
70 1555 0. 290.000  O.
72 1.100 0. II7.000 O,
73 1.100 176.000 3290  4.000
74 1,100  3.000 112,000 1.000 -

¢ a0

a)
NFOUEAYSFA ZAMOSHEHKWA MPONYCKOR B T30
SANOSHEHH MPONYCKKW, 3AKOOUMFOBAHHLIE 3HAYEHVEM 1.1
“YMC0 OB’EKTOR - 120
HUCAO MPUSHAKOER -~ 11

1 1 IS0 2 I 3 I 4
HOMEP OB 'EKTA I[KO/MHE~IKOMHE~TKO/IMHE~ IKOANYE~
M HOMEP K/ACCAICTBEH- ICTBEH- ICTBEH- ICTEEH-

IHbIA IHbIA IHbIA IHbIA

I 1.000I 1.0001 1.000I 1.000

v e
53 1200 61.000 1541 2.000
54 1823 149.000 783,000 2,000
] 1823 195. 000 1148 2.000
96 23500 366.000 1459 4.000
S7 23500 324,000 1362 2.000
o8 6770 123.000 1640 2.000
59 43000 187.000 390,000 2.000
&0 777.000 84.000 188.000 1.000
61 12600 326,000 1100 4. 000
62 868.000 10.000 258,000 1.000
63 2490 326.000 280.000 3. 000
&4 1852 326.000 264.000 3.000
65 541,000 8. 000 224,000 2,000
bb 396.000 8. 000 I38.000 1,000
&7 379.000 5. 000 178.000 1.000
70 1555 Q. 290.000 0.

72 725.000 0. E37.000 0.

73 13200 176.000 3290 4.000
74 9E%5%. 000 3.000 112,000 1.000

&)

Puc. 5.7. Mpumep 3anonHeHus nponyckoe B AaHHeIx 06 obpasuax paauoannapa-
Typsl (kog nponyckoe 1.1); a — ¢parmeHTt ucxoaHo#n T3/, 6 — TOT e (pparmeHT
C 3anoNHEHHbIMM MPONYCKaMM
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(xosnuectBo ctpok TJL). Ilpu uccnenoBanuu 60JbIIOrO KOJIHYECTBA
3anau TAJI ¢ unciom 06bekToB N << 10 mpakTHUyecKH He BCTPeyaloTcst;
ocHoBHas macca TII comepxutr or 30 1o 200 06BEKTOB H OYeHb

penko — Gosee 2000 o6bekroB. IlocTpouB pacmpenesenne 3amay
(T. €. OTJIOKUB Ha rpaduKe KOJUUECTBO 3ajay /s Kaxaoro N), nomy-
4YMM KapTHHY, aHaJOTHUYHyIO puc. 5.8, a.

f£() 50% 50%
<—|—>
| Menmana

|

|

|
I

+
00

min max
v 1 : - v N
10 1 300 5000
) 2)
I 1 log, N
1 2 3 10

0)

Puc. 5.8. 3aBMCMMOCTb KOMMUECTBA BO3HMKAIOLWMX 33434 aHanM3a AaHHbIX OT 4ucna |

obnektos B TI/l; a — ucxopHas, 6 — norapupmMMpoBaHHas

AHa/M3upOBaTh TaKHe Pachpe/ie/leHusi O4eHb HeyLOOHO, TOCKOMBKY

OHU HMEIOT IJIMHHBIH «XBOCT» B ob6JgactH Goabmiux N, a ocHOBHAf
Macca OOBEKTOB-3ajay COCPeloToueHa B OueHb MaJsiol 006/acTH
npocTpaHcTBa omucaHus. B To ke BpeMs OOBABHTb «BbIGpOCAMH»

HECKOJbKO 3aJau C OuyeHb GOJbIIMM YHCJIOM OGBEKTOB HENb3sl —
Belb OHH, OUEBHAHO, peajibHO CYIIeCTBYIOT. Bum pacnpeneseHds
M3MEHUTCS, €CJH BMeCTo abGCOIOTHOTO YHCJa OOBEKTOB B3SITb B
KauecTBe 3HAYeHHs NMpH3HaKa ero Joraputém (cM. puc. 5.8, 6), uro
COOTBETCTBYeT MHOTHM H3BECTHbIM 3aKOHaM NMPHpPOAsL. Pacrnpenenenne

cpa3y npuobGperaeT CHMMETPHUYHBIA BHI.

JIxk. Toioku [33] BblaejsieT TPH OCHOBHBIX KJacca CpPeId KOJH-
4eCTBEHHbIX MPU3HAKOB:

cHeTHble CYymMMmbl, WIH UTOTH, Tlle HU OJHO M3 3HAUCHHH NPHU3HAKa
He MOXKeT GbITh OTPULLATENbHBIM, HO BepXHeH IpaHuIlbl He CYILeCTBYeT,
(HampuMep, rPOMKOCTb 3BYKa, HaceJeHHe ropoaa, o6beM KaluTaJjo-
BJIOXKEHHH ) ; '

CueTHble Pas3HOCTH, WIH OAAAHCbL, KOTOPble MOTYT HMeTb JI06OH

3HaK U GbIThb CKOJIb YTOAHO BEJHKH, KaK B MOJOXHTEIbHYIO, TaK H B
OTPHIATE/IbHYI0 CTOPDOHY (Hampumep, NPUObUIbL B  a0GCOMIOTHOM =
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JCUMCJEHHH, OTKJIOHEHHe 3KCIepUMEHTaJbHOr0 pesyJbTata OT
TEOPETHYECKOro) ;

CYeTHble 004U, WIH TPOIEHTHl — IOJO0XHUTeNbHbIe H OTPAHHYEHHbIe
¢ 00edx CTOPOH (HampuMmep, MPOLEHT MOCELIEHUS 3aHATHH, N0
NpOAYKUHH, OTIPABJsSeMOH Ha 3KCNOPT).

[TpuBeneHHbId Bblllle TPUMEpP OTHOCUTCS K Cay4alo, Koria
npusHak (4ncao o6bekroB B TIJIL) — cuerHas cymma. HauGosee
paclpoCTpaHeHHbIM /ISl TAKMX IPH3HAKOB SIBJISIETCS JIOrapupMHPO-
BaHHe, OCOOGEHHO KOTJa OTHOLIeHHe MAaKCHMaJbHOro 3HAaYeHHs K
MHMHHMAaJbHOMY BeJdko (6ospme 10). Ecan cpengn 3HaueHu#t
npu3HaKa BCTPEUAIOTCs HYJIH, TO K KaXK10MYy 3HAUEHHIO 10 JIOTapH(MH-
poBaHHS TNpPUOAB/SAIOT HEKOTOPYIO KOHCTaHTy, Hampumep 1. [las
J0Jell PeKOMEeHIyeTCsl HCIOAb30BaTh Npeobpa3oBaHue

log (x — A + /(B — x+ 1),

rne x — npeo6pasyemoe 3Hauenwe 3 TI]; A, B — MUHHMAaJIbHOE H
MakcHMaJibHOe 3HaueHus nmpusHaka. O6a ynoMsiHyThle npeo6pasoBa-
HUsI JAIOT B pe3yJibTarTe NMpH3HaK KkJjaacca 6anaHcoB. bamaHcel Xke
06bIUHO He MpPeo6pa3oBbLIBAIOTCS.

Cjiesyer yuuTbIBaTb, 4YTO MpPHUBEIEHHbIE PEKOMEHIAUUH HOCHAT
Oo4eHb OOLIMH XapakTep, MNO3TOMY, OLEHHBAas LeJecoo6pasHoCThb
npeo6Gpa3oBaHHsl, HEOOXOJUMO HCXOAHTh MpPEXJe BCEro M3 CYIIHOCTH
peliaeMod 3ajayd M MMEIOIHX MeCTO pacrnpejesleHHid 3HayeHH#
NpU3HAKOB. B mepByio ouepenb AOIKHBE NPe06Pa30OBLIBATHCS IIPH3-
HAKH C PEe3KO aCHMMETPHUHbIMH DAaclpeje/eHHsIMU HJH C JIJIHHHbIMH
«xBocTamu». K Bompocy ¢yHKUHOHAJbHBIX NPeo6pa3oBaHHi Mbl ellle
BepHEMCSl B CJeAYIOLIEM pasjele.
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Puc. 5.9. Bnusiime eauHUL, M3MEPEHWS NPM3HAKOB Ha CTPYKTYPY AaHHbIX: & — MC-
XoaHas, 6 — MamMeHeHWe eauHMubl uamepenus no x B 10 pas (Hanpumep He B
TOHHAaX, a UeHTHepax) ¢
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Caieayer Takxke PELIHTh BONPOC O LENeCO00PasHOCTH HOPMUPOBKU |
OanHbLX, TPOM3BOAMMON HAaJ KONHYECTBEHHbIMH INPH3HAKAMH IS
NPUBENEHHST HX K CTAHAAPTHOMY BHIY, yAOOHOMY JJisi MPOrpamm
o6paGoTku. Ilpexje ueM [MOSICHHT €e CMBIC Ha IpHMepe, .
OTMETHM, 4YTO IOJaBJsiollee OGONbIUIMHCTBO METOLAOB OOGPaGOTKH
JAHHBIX B CYIIHOCTH CBOEH OCHOBaHbl Ha [OHATHH CXOACTBA |
06DbeKTOB. A CXOICTBO OGBEKTOB B NPH3HAKOBOM MPOCTPAHCTBE
ecTb He UTO HMHOe, Kak paccrosiHie Mexnay HHMH. Cje1oBaTeJbHO, |
HMEHHO OT DPACCTOSIHHH MeXAY 00beKTaMH — TOYKaMH BO MHOIOM
3aBMCHT pe3yJbTaT peLIeHHsl 3ajady aHaJju3a JaHHbIX. Buuanne
. @IMHMI H3MEpEHHsI TPH3HAKOB Ha CTPYKTYPy HAaHHBIX HJIIIOCTPH-
pyer puc. 5.9. : 1

Kak BHIHO H3 pPHCYHKa, INPH H3MEHEHHH PACCTOSTHHH MeXAy |
06bEKTAMH MEHSIETCS W Bcs CTPYKTypa [ngaHHbIX. Kakas xe H3
HHX HCTHHHaA? Bompoc, O4eBHIHO, HE MMEET CMbICJa, €CJIH MPH3HAK
x(2) ecTh H3MepeHMe, HANpHMep, BO3pacTa B TrOjax, a He Beca.
Bo u36exaHne TAKHX CHTyaluHd MPU3HAKH, H3MEPEHHble B pPas3HO-
POJHBIX (DU3HUECKHX eHHHLAX, U TMoBepraloT HopMuposke. Ha npak-
THKe GOJibllIOe pacnpoCTPAaHEHHE MOJYYHJH [ABAa BHAA HOPMHDOBKH

K eOUHUYHOMY UHTep8aAy — MacuTab KaxAOro IPH3HAKA H
HayaJo OTcueTa BbIGHpAIOTCS TakK, UYTOGbl MHHMMaJbHOE 3Haye-
Hue 6bl1o paBHo 0, a MakcumaJjbHOoe — l. DTOT THI HOPDMH-
POBKH MPUMEHSIIOT, €CJIM paclpeje/ieHUsl IPH3HAKOB HE HMEIOT «XBO-
CTOB» HJIH TOX0XKH Ha pPAaBHOMEPHbIE;

CTAHOAPTHOIMU OTKAOHEHUAMU — HAYAJO0 OTCYeTa MEePEeHOCHTCS
B «IEHTDP TSKECTH» JAHHBIX, 2 MacwTab BbIOMpaeTcss TAKUM, YTOOBL
Mepa pas3bpoca 3HAueHHH OTHOCHTEJbHO LeHTpa (Ha3biBaemasi
CTAHAAPTHBHIM OTKJOHEHHeM) Oblla y BCeX MNPU3HAKOB OJHHAKOBA
i paBHa |. DTy HOPMHPOBKY IDHMEHSIIOT, KaK NPaBHJIO, NPH KOJO-
KOJI00Gpa3HbIX pachpeleeHHsIX MPHU3HAKOB, MOXOXKHX Ha HOpPMalb-
HblE. : |
OGpatuMmcs Tenepb K BOMNPOCY O TOM, KaKylo 3amady 06pabOTKH |
HaJ0 HAauWHaTh pemiathb. B ra. 3 yxke yKasblBasoch, ¢ KAKUMH TUIIAMH |
NpPaKTHUECKUX 3ajay aHaju3a NaHHbIX HaM INPUXOAHMJIOCH CTaJIKH-:
BaThCsA Yalle BCEro, OHH M OMNpEeAeJHJH KPYyr mpobJeM, Ha KOTOPbIE
opuentupoBana cucrema CHUTO. ITostromy Ha Bompoc o THNe peluae-:
Mo# 3anaun nosb3oBareab CHUTO B kauecTBe oTBeTa MOXeT BbIOpaTh!
OJHY M3 CJeAYIOIIHX aJbTEePHATHB. 1

1. Tlouck HHGOPMATHBHOrO ONHCAHHUSI OGDHEKTOB B HOBOM.
CHCTEME TIPU3HAKOB, KOTOpPble MOTYT ObITb (YHKUUAMH CTapbiX |
MIPH3HAKOB HJIM 3a[aBaTh HOBOE MPU3HAKOBOE MPOCTPaHCTBO. OObLIUHO
IpH 3TOM TpebyloT, uTOObl JaHHBIE B HOBOM MPOCTPAHCTBE COX-
PaHH/IH CBOIO CTPYKTYPY, HO Pa3MepHOCTb ero (UHCJO TNPU3HAKOB)
6b1a 6bl cyllecTBeHHO MeHbuie. B cucreme CUTO 3ajgaus Takoro:
THNA pemaiTcs C TMpHBJIEYEHHEM MeTOJOB KODPeIsSHOHHOIO; !
(HaKTOpHOTO aHaJH30B, METOJOB MHOTOMEDHOTO  LIKAJUPOBAHHSA.
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THNHUYHBI, HATIPUMEP, TAKHE NMPAKTHUECKHE NIOCTAHOBKH 3a/a4 MOUCKa
yH(OPMATUBHOTO OMHCAHUA: MO Pe3yabTaTaM MEJHUHHCKHX HCC/IeN0-
BaHUH HAHTH (PAKTOPHI, BJAUSIOLNE HA 3a60/1eBaeMOCTb J€TeH MepBhbIX
JeT KH3HH TPOCTYAHBIMH H JEro4YHbIMH OOJIe3HSIMH B YCJIOBHSX
GOJIbILOTO TOpofa; HAHTH MHHHMaJbHOE YHCJIO HE3aBHCHMbIX
[PU3HAKOB, ONMHCHIBAIOIMX M3MEHYMBOCTb OCOGEH B MOMYJISALHH.

2. I'pynnupoBKa 06BHEKTOB — MOHCK «KOMNAKTHBIX» IPYNI 00beK-
ToB (KJ1acTepoB) B MNPHU3HAKOBOM IIPOCTPAHCTBE IMPH YCJIOBHH,
yTo OODBEKTHl OJHOH TPYMNMbl [OJXKHbB ObLITb Kak MOXHO G6oJee
[OXOXKH JIPYT Ha [ApPYyra, a 06beKThl Pa3HbIX TPYIIN — MeHEee MOXOXKH.
Takue 3agaun B CHUTO pemaiorcsi MeTOAAaMH KJacTep-aHaJ{3a.
B0o3MOXHbI, HalpUMep, TaKHe [OCTAHOBKM 3ajad TPYINIHPOBOK:
HafiTH THIOJOTHIO CTOSIHOK [pEeBHEro 4YeJOBE€Ka Ha TEPPHTOPHH
EBponbl MO pe3yJbTaTaM apXeoJOrHYeCKHX PpACKOIOK; IMPOBECTH
Guoreorpauyeckoe padoHHpOBaHHEe OCTPOBOB KypHIbCKOH Tpsiibl
HA OCHOBE MaTepHaJjiOB MHAPOOHOJIOTHUECKHX HCCIeA0BaHHiA Lieboa;
HAlTH KJacchl H3Jeuid GbITOBOH pajHoanmapaTypbl €O CXOAHBIMH
NOTPEOUTENBCKUMH XapaKTEPUCTHKAMHU.

3. OnucaHue BBIIENEHHOr0 NMPH3HAKA KaK (YHKIHM OCTaJbHbIX
(omucaHHe 1eJeBOTO MpPHU3HAKA). 3ajgaya COCTOMT B HAXO0XACHHH
MOAXOAsALIe MaTreMaTHUeCKOH 3aBHCHMOCTH, KOTOpasi TMO3BOJISET
10 BO3MOXKHOCTH TOYHEe MpPeNCKa3blBaThb 3HAYEHHUsl LEJE€BOrO MpPH3-
HaKa 10 3HAYEHHSIM BCeX OCTAJbHBIX MPH3HAKOB; MOXKET TaKkKe
CTOATb 3aJaya IOMCKA TeX IMPU3HAKOB, KOTOpble OoJiee BJIHSIOT
Ha ueseBod. Atu 3agaun B CUTO pemaorcss METOLAMU PErPECCHOH-
HOrO aHa/JM3a, HX [PUMEpPaMH MOTYT CJHYXKHTb: MCCJIEI0BaHHE
3aBHCHMOCTH NPOM3BONMTEJbHOCTH TPyAa paboyuX Ha KOHBedepe
OT pacnopsiika [Hsl, TOUCK NPHUUYHH, BJHSIOIINX HA BBIXOA MPOAYKIHH
XMMHYECKOr0 Peakropa, NPOrHO3HPOBAHHE CKOPOCTH MPOXOILKH CKBa-
KMHbl B 3aBHCHMOCTH OT IapaMeTpPOB pexHMa OGypeHHs M CBOWCTB
OPOJIBI.

4. Pacno3naBaHue 00pa3oB — HA OCHOBe HabGopa «0OydalOUIMX»
00'bEKTOB, [JIf KaXJ0r0 H3 KOTOPbIX MPHHAMJIEXKHOCTb K OIpee/eH-
HOMYy o6pasy (kJjaccy) H3BecTHa, TpeOyercsi MOCTPOHTH pellaiollee
NpaBHJIO, OTHOCSIIEe JI000H Hamepesn 3afaHHbIH OGBEKT K OJHOMY
u3 o6pasos. llenblo MoxkeT ObITb JHOO MaTeMaTHYecKoe OIHCa-
HHe 3TOro TipaBusia, JUOO paclno3HaBaHWe, T. €. OTHECeHHe K
0O1HOMY u3 06pa3oB 3anaHHbix o6bekToB. B cucreme CUTO stn
3ajayu peulaloTCs METOAAMH AHCKPDHMHHAHTHOTO aHa/n3a M CTaTHC-
THYECKOTO pacrno3HaBaHHsA. THNHUHBI, HapUMep, TaKHe MOCTAHOBKH
3ajay pacrno3HaBaHMsl: OLEHHTb MNPO(ECCHOHANBHYIO MNPHUTOAHOCTDH
KaHIUAaTOB-NMOJASIPHUKOB MO  pe3y/bTaTaM IICHXOJOTHYECKHX H
MEIUIMHCKAX OOC/Jel0BaHUH; HAHTH JIHArHOCTHYECKOE TMPaBUJIO
ANl OmpefesieHHsi HENOMYCTHMbIX YCJOBHA TNpPOWU3BOACTBA, [MpPH-
BOASIIMX K BbIXOLY GPaKOBAHHOH MPOLYKIHH.

OrmeTuM, uTO TMpH BbIGOpE MOC/AEAHEH aJbTePHATHBBI B CHCTEMY
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NOJ/KHA OGbITh BBeJeHA [ONONHHTENbHAS HUHPOpMAUUA — 06y4aio-
wue 8bl00pKU MO KaxAOMy H3 06pa3oB. B cooTBercTBHH ¢ NpHHS-
ToiMd B CUTO npaBunaMu npencraB/ieHusi JaHHbIX OMUCAHHS 0G'bEK-
TOB 0O0yuyalouux BBIGOPOK BKaAOualTcss B obuywo TI]I. SaTeMr“
10 3aIpOCY CHUCTEMBI /ISl KaXK 10K 06yualolel BbIGOPKH YKA3bIBAIOTCS
HOMepa MpHHaJJ/IeXalmux ed o6bekroB. Ilpumep sapanus B CUTO
o0yyaromux BbIOOPOK NpHBejfeH Ha puc. 5.10. il

YEAXUTE OBYYANUME BLBEOFEN

# OBFAZ 1
22,33,59,90,91,98,104,106,111

~J

# OBPAZ 2
? 145,24,37,55,74,99,102

# OBPA3 3
? 44,56,60,62,68,71,108,110

# OBFPAS 4
?

Puc. 5.10. Npumep 3apanns 8 CUTO obyuatoimx BLIBOPOK ANg pelueHns 3a4aum
nosHaeaHus obpazos

pac-

BbiGop TtHna peiaemoil 3ajaun — He QopmanbHas mpoleaypa. i
OrmeTnM, YTO OfHA M Ta Xe 3aJaya MOXKET ObITh copmyaupo-
BaHa MO-Pa3HOMY, 8 3HAUHT, H OTHECEHA K PA3JIMUHBIM H3 lePeuHc/IeH-
HbIX TUIOB. Llesb HccenoBanusi OGBIYHO He ompenessieT 3ajady
06paboTKH ofHO3HauHo. Hanpumep, 3agauy noucka hakTopos, BiiHsiio-
IMX Ha 3a060JIeBAEMOCTb, MOXKHO HHTEPNPETHPOBATH Kak 3anavy .
pacnosHaBaHusi: OAMH 06pa3 OyleT onpeneasTbcs 3a60JeBIIHMU
HHIMBHAYYyMaMH, APYrod — 3nopoBeiMi. [losyuenHoe B pesysbraTe
pewapouiee MpaBHIO MNOKaXkKeT, KaKHe MPH3HAKH BJHMAIOT HAa 3a00-
JIEBAEMOCTb B «IOJIOXKHTEJNbHYIO», 4 KaKHe — B «OTPHILATEbHYIO»
cropony. K 3ToH e mnpo6GieMe MOXHO MNONOATH Kak K 3anade
ONMHCaHMsl LeJIEBOrO NMPH3HAKA, €C/IM M3BECTHA, HANpPHMED, AJIHTEJb-
HOCTb (MM TsiKecTh) 3aboaeBanusi. Torma D,JIHTEJIbHOCT,b cjaenyer '
CUHTATb LEJEeBbIM MPH3HAKOM H HCKaTb KaK (DYHKUHIO OCTAJbHBIX 1
NpU3HAKOB. Bapbupysa aprymeHtsl 310 (DyHKIMH, MOXHO OLEHHTb, ‘
gg;leasﬂﬂr.[pnsﬂaxn U KakK BJIMSIOT Ha BO3HHKHOBEHHE H TeyeHHEe

HMrak, nepsblii coBer: mocrapaiiTech HaWTH pAasJHUHbIE THIbL |
3ajay aHaNM3a [JaHHBbIX, K KOTOPbIM MPHBOAUT LleJb BallIero
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pccel0BaHusl. Pemende Ka)kaod M3 3THUX 3a4ay sIBUTCA OTAEJIbHbIM
3T7allOM BBIYHCJHUTENbHOTO 3KCIIEpMMEeHTa C JaHHbIMH, KOTOprﬁ JacTt
ILOHOJIHP[TEJIbHyK) I/IHq}OpMaLlI/IIO; K TOMY XK€ 3apahHee HEeHU3BeCTHO,

‘KaKaﬂ NOCTAHOBKAa 0O0eCneuuT pelieHne ¢ Jy4lIdM pe3yJbTaToM,

[103TOMY 1(e/1ecO06pa3HO MPOBEPHTh BCe BAPHUAHTHI.

Bropoii coBer: He GoiTech nepedOpPMyJHPOBOK, T. €. H3IMEHECHHS
TWMa 3ajaud B IPOIlecCe aHaNU3a, Jaxe eciH, Mo BalleMy MHEHHIO,
jesiecoo6pasHa TOJNbKO OJIHA Kakasa-TO MOCTAHOBKA. Bot pocrartou-
4o TunmuuHbA npumep. IIpu Hcclel0BaHHUH BJHSHUSL XapaKTEPHCTHK
npouecca GypeHusi Ha CKOPOCTb MPOXOAKH CKBAXHHEL 6bla caenaHa
[OMbITKA CPa3y BbIPa3UTh CKOPOCTb KaK (YHKIHMIO 3aMEpeHHBIX
npu3HaKoB (ry6MHBl CKBaXKHHbI, XapaKTEpPHCTHK IIPOMBIBOYHOM
JKUIKOCTH, XapaKTePUCTHK TOJIOBKH Oypa, CKOPOCTH €ro BpallleHHs
i . 1.). TOUHOCTD peleHHsi OKa3asach OUeHb HU3KOM; N10J1y1asioch, 4To
[PU3HAKA TPAKTHYECKH HE BJHFAIOT HA CKOPOCTb NMPOXOJKH. Torpa
6bIO TPOBENEHO HCC/eN0BaHME CTPYKTYpbl NAHHBIX, M ABYMEpHbIE
[POEKIMH MHOXKECTBAa OGBEKTOB (OTAG/bHBIX 3aMepoB CKOPOCTH)
HA pa3JHyHble KOMOMHANMM [PH3HAKOB MOKAa3aJH, HTO BOIpPEKH
[epBOHAUYAJIbHBIM MPE/NONOKEHHAM B MPOCTPAHCTBE OMHCAHMS CYLIE-
CTBYIOT XOPOLIO Pa3jieJiiMble KOMNAKTHbIE FPYMIbl 06'bEKTOB, COOT-
BeTCTBYIOLIME PA3/JHUHBIM CKBaXKMHAM (BOT TMpHUMEp IPOSIBJICHHS
HEOHHAKOBBIX YCJIOBHil TOCTAHOBKH 3KCTIEPUMEHTOB). [lo pasauu-
HbIM CKBAXXHHAM 3aBHCHMOCTb CKODOCTH OT JpYrMX TapaMeTpoB
0Ka3a/ach PasiMUHOM.

3ajaua rpynnupoBKH 06BEKTOB BO3HHKAET O4€Hb HacTo, 0COOGCHHO
Ha HauyaJbHBIX 3Tanax aHaju3a, Aaxe ecjid OHa W He BbITEKAaeT
u3 meau Hccaegosanusi. Ha mHam  B3rasa, €€ pelleHHe
B COYeTAHHH C MeTojaMH OT60pa HH(GOPMATHBHLIX IIPH3HAKOB
W BU3ya/M3allii JaHHBIX JOJKHO ObITb 00A3aTe/bHbIM NPH pEeLICHUH
Bcex THMOB 3ajay. Ee pe3y/ibTaThl MOMOraioT OUEHHTb OAHOPOAHOCTD
JNAaHHBIX — HHbIMH CJIOBAMH, ONpeNe/HTh, PACCMaTPHBAIOTCS JH JNaH-
Hble 06 OJHOM SIBJEHHH, HJH O HECKOJbKHX DasHbIX sBJCHHUSAX,
KA (06 U3 KOTOPBHIX OMHCBIBAETCS] CBOUM 3aKOHOM.

OpHaKO cyefyeT 3aMeTHTb, 4TO TOPOMHTbCS HH € OKOHHYATE/JbHBIM
BLIGOPOM THNA 3ajaud, HU C BbHIGOPOM Kakux-Ju60 mnpeobpaso-
BAHMH JNaHHBIX He cTouT. HauuHaTh mpolecc aHa/n3a Jydlie ¢ pelle-
HHs 3ajad CPYNNUPOBKH WM TMOWCKA HH(POPMATHBHOrO OIHCa-
HUS (ecqM TMPH3HAKOB MHOTO), MpHYEM 1esiecoo6pa3Ho BBOJAHUTH
B 06pabOTKy He BCe [aHHble cpasy, a, HampHMep, 50—100 nayrang
BHIGPAHHBIX 00BEKTOB, YTOOBI «NOILYNATh» NaHHbIE. [lepBble pe3yJib-
TaTbl HACTOSIIETO W CJEAYIOIEro 3TamnoB aHaau3a Jyulle MOoJy4HTh
JJIS HCXOMAHBIX [AAHHBIX, MOTOM TMOBTOPUTb pelleHHe JJisi HOPMHpO-
BAHHBIX MCXOJHBIX [AHHBIX (ecJM HOPMHPOBAHHE BBITEKAET M3
CMbic/1a 3a7auH) M, HAKOHell, €c/iM HEOGXOAMMO, 3aHAThCA (yHKIHO-
HabHBIMK IPe0GPA30BAHHSAMH MPU3HAKOB (pHUEM npeo6pa3oBaHUs
c/leflyeT MPOU3BOJAMTb 10 HOPMHPOBaHHs, a He nocJje) .
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5.5. [pumepni

[Iocne noOAroTOBKH KoJOAbl mnepdokapr MO 3ajmaye aHa/du3a

JaHHbIX 06 06paslax pagHOM3AEJHH MOJb30BATENIO GbLIO MPENJIO- |

JKEeHO [Jis1 peLIeHHs 3TOH 3ajaud BOCIOJb30BATHCS ABYMsA BEepCHSAMH

cucrembl CUTO nass 9BM CYBER u IBM-PC: GbicTpbie mpeaBapH-

TeJibHble pacyeTbl Ha MepcoHasbHOH DBM HeGOJbIIOH MOUIHOCTH
IBM-PC u nocsenyoluiee mejeHanpapjJeHHOe MONyYeHHe Pe3yabTaToOB
Ha mouiHod BM CYBER.

Jljsi BBOZA H 3aNHCH [JAHHBIX B KaraJjor I[0Jb30Barelsi Gbll

c(hOpMHPOBAH CHENHaJbHBIA NakeT nepdokapT (cTaHgapTHbIA A |

9BM CYBER). OnHoBpemeHHO B namsitb nepcoHajibHoii DBM Obiia
3anucaa ¢dopmanusoBanHass TIJl. BBoj maHHBIX OCylIeCTBJSIICS

[I0JIb30BATEJIEM B HHTEDAKTHBHOM peXHME€ C IIOMOIIbIO CHCTEMbI

CUTO, c 6.1aHKOB, Ha KOTOpble Gblna 3anucaHa TI]I.
[locne 3aHeceHHsi JaHHBIX B KaTajJor ObLJIO OCYLIECTBJIEHO

o6pamenre K cucreme CHUTO c nenblo 3aHeceHHs] JaHHbIX B apXHB

cHcTeMbl M ITIPOBEDKH KODPEKTHOCTH BBeJEHHBIX JaHHbIX. BrauaJje
N0/1b30BaTe b MOJNyulsl pacnedatky Bced TDJL u mpoBepus npaBUIb-
HOCTb BCEX €€ 3HaueHMHd. Dblio o6GHapyXKeHO MOATh OIIKMGOK: He-

BEpPHO Ha6uTble uyucaa (TpH OLIMOKH) U JBE 3aMeHbl CHMBOJIOB |

(mecaTHuHasi TOYKa Ha 3anATyl0 4 obpatHo). (B cpennem mpH
HaOGMBKe JaHHbIX ONepaTopaMM CHeLHaJbHbIX MOApa3/eJeHHH

BO3HMKaeT OjiHa-ABe omubku Ha 50 nepdokapr.) Ilocae ucmpas-

JeHUsI 3THX OWHOOK M NOBTOPHOH pacnedatkd TIJ] moab30-
BaTe/Jb YOeNHJCS B KOPPEKTHOCTH BBefeHHOH uHpopmaunu. Ppar-
MEHT 3TOH pacneyaTkKd NpHBeleH Ha puc. 5.3.

CnoxHasa mpoueaypa c6opa HHMOpMAUHH 0[O 3ajaue IpHUBEJA

K TOMY, 4TO Yy psaa o6bekTtoB TIJ] HMeJHCh HEH3BECTHHIE
(mpomnyllleHHbIE) 3HAUYEHHS] Y HEKOTOPhIX MpH3HakKoB. Ho Tak Kak
60./1bLI0E KOJTHYECTBO NPOMYCKOB y 06beKTOB (6Gosee 309;) uacro npHu-

BOIHT K HENPABHJIbHOMY HX 3allOJIHEHHIO aJAroOpuTMaMH IPOTrHO-

3HPOBAaHHs, I0JIb30BATENIO GBUIO DPEKOMEHIOBAHO HCKJIOUMTb K3
Tl o0bekThl, UMelIHe Gosiee TpeX HEH3BECTHbIX 3HayeHHH. s ;‘
3TOro MoJib30BaTe]b o6patHiacsi K cucteMe CHUTO c¢ 3apganueM
MOACYHTATh KOJHYECTBO OOBEKTOB (M yKasaThb HX), y KOTOpPBIX °

6osiee Tpex MPOMNYIIEHHbIX 3HaueHHH (cMm. puc. 5. 5).

@parmMeHT pe3y/abTaTa 3aloOJHEHHs] HEH3BECTHbIX 3HAUCHHUH |

o 3

B TOJI, nosyyeHHbidi mocje KOPPEKTHPOBKH OIIHGOK W peNaKTH-
poBaHHs, npuBeleH Ha puc. 5.7. COporHo3UpoBaHHble 3HAYEHHS

ObLTU NMpoaHaJ/JIM3ipOBAHbI IT0JIb30BaTE/NEM — CIICLIHAJIMCTOM IpEeIMET-

HOH 00JacTHd M IPH3HAaHbl B OCHOBHOM MpPaBJONONOGHBIMH, 34 |
HCKJIIOUeHHeM 00beKToB 63 M 64, y KOTOPBIX CIPOrHO3MPOBAHHBIE |
. 3HAUeHHUs] KOJMYECTBA MHKPOCXEM OKa3aJjiuChb GOJIbIIAMH, yeM oOLIiee
KOJIHYeCTBO PajMO3JEeMEeHTOB, a TaKke oGbekra 43, y KOToporo
IO NpPOrHO3y Ha OJHOH MedyaTHOH miate OGbUIH PACHOJIOXKEHbl |
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232 MHKpPOCXeMbl, UTO MaJIOBEPOSITHO [AJisi NaHHOTO PaJHOHU3IEJIHS.
IT1H 06BeKTHl (IOcJje TOro Kak 0Ka3aJjochb, UYTO Y MOJb30BATENsI HET
HHGOPMALHH, KOTOPYIO MOXKHO 6bLIO GbI HCMOJNB30BATh [I/151 KOPPEKTH-
DOBKH CIIDOTHO3HPOBAHHBIX 3HAUEHHH) TaKxkKe OblLIH HCKJIOUEHbl U3
T3O. Pesyabrupyilouiags TIJl  Obuia MpuU3HAHA MOJb30BaTENEM
PUTOAHON A/ BBOJA B 00pabOTKy M 3amHcaHa B KaTaJjor MOoJb-
3oBaTesisi — BHeUIHHH apxuB AaHHbIX cuctembl CHUTO.

Ilepen caenylomum ob6pamenneM K cucteMe CHUTO mosb3o-

" paTesib 0OpaTHJ/ICSA 3a KOHCyJbTalued o (yHKUHOHA/NbHbIX Tpeo6pa-

30BaHMAX MPH3HAKOB U LeJ1eco00pasHOCTH HX HOpMHPOBKH. Mcxons
¥3 TOFO 4TO BCe NPHU3HAKH — CUETHble CyMMbl (COTJIACHO KJaccHdH-
Kalli¥ KOJIMYEeCTBEHHbIX MPH3HAKOB, mpeanoxxeHHod JIx. Tbioku),
M0JIb30BATeNI0 OblJIO PEKOMEHAOBAHO MOATOTOBUTbL MJIS JAajbHeH-
et pa6orel aBe TIJL: ofHY M3 HCXOAHBIX MPH3HAKOB, a BTOPYIO —
13 NPU3HAKOB, NOJBEPrHYTHIX JorapupmupoBanuio. [TockobKy B gaH-
HBIX €CTb HYyJ/IeBble 3HAUeHHs, a Jorapudm Hy/s He onpeaesneH, ObIO
BIOpaHO npeo6pa3oBaHue NMPU3HAKOB MO hopMyJsiaM: AJ5 MPHU3HAKOB,

umeomux Hysesbie 3Hauenns y') = log(x" 4 1), nas ocranb-
uix — y@ = log(x'”) (puc. 5.11). Bblio pekoMengoBaHo o6pa-

K

VGO Z0BATE BCTROEHHBE $4HEUAN 7
0 -~ HET

R

2 - PAZ SCHEHME

> OTEYAA REOAMTCH MHPOFMALMSA O FEOAKTUFORAHKNW
1 st N3 +ARNA DATA
2 = G KJABUATYFPE TEFMUHANA

e

2

e

> BHOBb OBFA30BAHHLE [MFU3HAEW OOWHAKOBO BAXHLL 2
Q= HET
1 - aA

>3 BROAUTE AWFEETWBDI

P X2=X2+1; X4=X4+1; XS5=XS5+1; Xb=Xb+1}

? XB=X8+1; X10=X10+1; X11=X11+1;

? X1= LOG X1; X2= LOG X2; X3= LOB X33 X4= LOG X4;
? XS= LOG XS; Xé6= LOG Xé6; X7=L0G X7; X8= LOG X8
? X9= LOB X9; X10= LOG X10; Xii= LOG X1i1#

Puc. 5.11. 3apauve (PYHKUMOHANbHbIX NPeobpa3oBaHMi NPM3HAKOB, OMMChIBAIOLWMX
obpasubl pagrMoannapartyps!
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GaTblBaTh 3TH TaGJHIBI NAapajJeNbHO H HCXOIsl U3 COMOCTABJIEHHS
pe3y/ibTaToB paboThl AJrOPUTMOB BH3ya/M3aLHH MO o6eum TaGiu-
1AM ONpeNeNHTh Jyullee MPeACTABNEHHE JaHHBIX (B HMCXOJHBIX:
NpH3HAKAX HMJAH B NpPeo6pPa30BAaHHBIX). YUHThIBAs, 4YTO MPH3HAKH,
MMEIOT Pa3JUUHbli (H3HUECKUH CMBIC] (KOIHMUYECTBO, BEC, CTOMMOCTB),
[10/1b30BATEJIO GbLIO TAKKe MPelJ0kKEHO [POHOPMHPOBATh NPH3HAKH
(B o6enx TIJl) craHLapTHBIMH OTKJIOHEHHSIMH, uT06Bl  6OJbIIHE
10 a6CONIOTHBIM 3HAYEHHSIM TMPU3HAKH He OKasblBaJii MpeBa/JHPYI0
lero BJHsIHHSL HA pe3ysibrarthl 06pa6otku. [locse Beex mpeoGpasos
HU H HOPMHPOBOK -noJyueHHble aBe Tl Obuin 3anucaHbl B aPXHE
naunnbix cucrembl CUTO u panee Besi pa6ora Besgach C HUMH. (Ka
okasajoch BrociencTBud (cm. § 6.7), Heo6XOAMMOH H3 3THX IBY
T3]1, 6bl1a TONBKO BTOPAS.) A

Wcxoasi U3 LeIHM HCCAeOBAHUA (OLlEHKa BJIHSHHS KOHCTPYKTHB=
HO-TEXHOJIOTHUYECKHX MapaMeTpOB paJHMOM3JeNMd HA HX CTOHMOCTB),
M0JIb30BATENIO CJ1e10Bajo Obl MPHCTYNATh K pelIeHHI0 3ajaud oIl
CAHHS 1eJEBOr0 MNpH3HaKa (CTOMMOCTH x(1) Kak (QYHKIHH KTII
x@ = x(1). OaHako BO BpeMsi KOHCY/JbTalUHH €My OblIO PEKO-
MeHJOBAHO He pemiaTh cpasy 3Ty 3ajady, a MepBOHAYa/bHO
NpOBEpPHTb COBOKYMHOCTb 006bekroB TIJL Ha OAHOPOLHOCTB, T. e.
nompo6oBaTh pelIMTb CHayasa 3ajauy rpYNNHPOBKH 06BEKT
¢ LeJIbIO BBISIBJEHHS (€cjHd OHH HMEIOTCS) OJHOPOJHBIX TPYMNI PaLHO:
M3 J1eHH.

Omnpesie/ieHHble COMHEHHsl BbI3BaJl BONPOC O TOM, HeoOX0HMO JIH
nojBeprath AajibHeiueii 06paboTke (T. €. MPOBOAUTE PELICHHE 3a/a
rpPYNNHPOBKH) BCe NaHHble, MK JKe NMPU3HAK «CTOMMOCTb> Ha 3T
sTane He AOJKEeH yuuThiBaThCsl. [Tocne o6cyxaeHusi Gblio NpH3HA)
11e1eco06pa3HbiM TMPOBOAUTL TPYNIHPOBKY U3JeNHH U TOCTENYIOIHE
AHAJH3 BO3MOXKHBIX Trpymnn 6e3 yuera LeseBOro npH3Haka.

OGbsiCHSIETCST 3TO TeM, 4YTO ecad Obl MPU3HAK «CTOUMOCTb> MOT
OKa3bBAaTh BJHSIHME Ha (QOpMHpOBaHWHe TpPYyNN, TO 3TO MOIVIO Onl
NMPUBECTH K Pe3yJIbTaTy, KOT/a rPyIiibl OTpaxaiu Gbl He ecTeCTBEHHbIE
0GbEKTHBHbIE XapAKTEPHCTHKH PaJMOH3/IeNUi, a CyOBEKTHBHOE MHe:
HHe Tex JIoJeil, KOTOpble ONpeeisiii TPYI0EMKOCTD HJIH LEHY H31EH
JIONOMHUTEIbHBIM APTYMEHTOM JUIsi 3TOTO PelLIeHHs MOCTYXKHJO
4TO 3aBHCHMOCTDb «cTOMMOCTH» oT 3HaueHn# KTIT moxker cyuiecTBEHE
pasnMuaThcsi B PA3HBIX €CTECTBEHHbIX rpynnax, a rpynnupoBaH
paJMOU3 eI C yUeTOM CTOHMOCTH (T. e. MOCTPOCHHUE TPYIII, B KaXK
M3 KOTOPHIX H3/le/iksi, KPOMe [PYrdX MapaMerpoB, He3HAuHTeIbH
OTJIMUAIOTCA MO CTOMMOCTSIM) MOXeT HHBEJHPOBATh 3TH Pas/nd

[TocJsie pelieHUsi 3aaun rPYNMHPOBKH, B pe3yJbTaTe KOTODOH JIH
GyayT TOJNy4eHbl OTHeJbHble TPYNNbl OXHOPOAHBIX 06'beKToB, JHOC
OKa)KeTcsi, uTo BCe pajHOU3Nenusi 0oGpasyloT OAHY OJXHOPOAHYK
COBOKYIHOCTb, MOXHO OyJeT HauyHHaTh pelleHHe 3aiaqu ONHCAHUS
lleJIeBOTO [PH3HAKA: B [EPBOM Cjydae — OTAENbHO MO Kaxio
rpymnie 06beKTOB, BO BTOPOM — IO BCEM o6bektam TIL. ;
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Mrak, Ha BTOpOM 3rame 06paGoTKH 3KCNEePHUMEHTaTbHbIX
JaHHBIX ObUIH BBINOMHEHb C/IEAYIOLHEe TPOLEnYPhL:
9%(;\1/1‘F%T§)BJIQHHBIQ Ha MmpeibiiylieM 3Tane neppokapThl BBeLeHbl
B BER; nanHble 3aneceHbl B nepcoHabnyio BM:
BBISIBJIEHbl M HUCNpaBJeHbl OLIHOKH, MIOMYyIlEeHHble np;zx NOATO-
TOBKE H BBOJE HAHHbIX;
UCKJIIOUEHbl H3 TSQII OMUCAHUS U3JeJHH, Y KOTOPBIX KOJHYECTBO
HEM3BECTHBIX 3HAUEHHH NPH3HAKOB 6oJiee Tpex;
7 b
y ocraBuwuxesi B Tl ob6bekrax 3amo/iHeHbl NPONYCKH H Ha
OCHOBE aHAJIH3a CNPOTHO3HPOBAHHbIX 3HAYEHHH UCKJIOYEHbI 0O'HEKThI
y KOTOPBIX 3TH 3HAUEHHUS] HENPaBIONOAOOHLI; :
c)OpMHUPOBaHBI U 3aNHCAHBl B apXuB AaHHBIX aBe TAJI: ¢ ucxon-
HbIMH MPH3HAKAMH H NPOJOrapu(pMHPOBAHHBIMH NPU3HAKAMH;
copmynMpoBaHa MPOMEXKYTOYHAs Ueb aHAJAHW3a AaHHBIX:
MOMCK TPYNN DPAaJHOH3AEJHH, OMNHOPOJAHBLIX MO CBOMM KOHCTPYK-
TOPCKO-TEXHOJIOTHYECKHM NapameTpam.



6. DTan TpeTMH: Kak yBuaeTb 3apauy!

Cokpar. A cmor Obl m
He TJsi/sl Ha cKaJgly, a paccma
puBasi ee OTPaKeHHE B BOJ
CcKa3aTb, KaK MOXHO ObLIO 6
B306paThCcsl .Ha CcaMmylo Be
HIAHY P

A. Penovu. /luano

Tperuii 3Tanm yMecTHO Ha3BaTh MpPeABAPHTEJbHBIM,
KAueCTBEHHLIM aHanu3oM aaHHbIX. OCOOEHHOCTb MOAXOAd, pead
sopannoro B cucreme CHMTO, cocTouT B TOM, UYTO 3TOT MpeX
pUTE/bHBI/l aHATH3 TMPOBOAUTCS YeJIOBEKOM MpEHMYLIECTBEHHO :
MarepHaJjie reHepHPYeMbIX MAIIHHOW BU3Ya/bHBIX 06pa3oB, pa3JUuHbI
MH cIoco6aMH Pel0CTaBISIOIHX AaHHble. [lonb3oBaTe/ b HILET Hauo0
Jlee MHTepIpeTabesbHbIE IPEACTABJEHHS], POBOJMT COMOCTABUTE
Hplfi aHaJW3 TOJYUeHHbIX DPe3yJbTaTOB, MOCJe UYero BO3BpalLAET
K IpeablLyLeMy 3Taiy /sl yTOUHeHHs /Wi KOPPEKIHHU 1aHHbIX, BBO
JMMbIX B 00pa6oTKy. B pesysibTaTe mosab3oBaTesb MOJydaer IOHA
THe © CTPYKType CBOHX JaHHBIX, HEOOXOAMMOM KOJNMYECTBE MpH
HAKOB H OODBEKTOB, HAJMUYMH TPYNNHPOBOK WJIH HEOJHOPOIHOCTEH
JAHHBIX, YTO TO3BOJISIET HAa KayeCTBEHHOM YDOBHE OLEHHTb pe3yil
Tar, yTOYHHTb MpeNNoJaraeMyio MOJeJlb HCC/IelyemMoro MpOoNEC

6.1. O6bLEKTbBI M NPH3HAKH

HaunHaTb 3HAKOMCTBO C JAHHBIMH Jydile BCero ¢ aHa/l
OT/eJIbHBIX Tpu3HakoB. HauGosee ymoTpebute/bHas rpaguuec
dopma mpeicTaBieHUss HHpOPMALKH 06 OTAEJbHOM [PHU3HAKE =
ructrorpamma (cm. puc. 3.2 u 6.1). : i

TucrorpaMma HeceT HH(OpMALHIO O TOM, Kak pacnpejlc/les
06beKTHI Ha LIKaJe, [I03TOMY €€ YacTO Ha3hiBaloT (He COBCEM CTPOI
MpocTo pacmpeje/eHdeM OOBEKTOB IO MNPH3HAKY. Hasi noctpo
HUSI THCTOrpaMMbl 06J1acTb H3MEHEeHHs MpH3HAaKa pas6uBaioT H
pSlL MHTEPBAJIOB, 3aT€M MOJCUHTBLIBAIOT KOJHYECTBO 06'beKTO]
NOMajaoIlMX B KaxKJblH HHTEpBaJ, H HAa €ro Mecre n306pazkaer
crosibell, UMEOLIHH COOTBETCTBYIOLLYIO BbICOTY. KoanyecTBo HHTEPE
JOB, Ha KOTOpble pasbuBaercs IIKaja, OObIYHO oOnpenessiet
cHCTEMON AHANM33a JAHHBIX ABTOMATHUECKH, HO MoOXer O
npejlycMOTpeHa BO3MOXHOCTb BMeIIATe/bCTBA M0/1b30BATE/IS.
GoJibIlle KOJHYECTBO MHTEPBAJIOB, TeM «H33yOpeHHee» rucTorpaml
yeM MeHbIe — TeM OHa «rJa)e», HO MpH 3TOM Mponajd
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MAR 16
NPU3HAK - 1
O0b"EKTOB - 34

Min 3.69 Max 13.87
a)

Mean 6.27

MAR 8
MPUHAK - 1
OG"EKTOB - 34




MAX 4
NPU3HAK -
OG"EKTOB - 34

8

Puc. 6.1. Tuctorpamma pacrnpeaeneHus 4YacToTbl BCTPEYAEeMOCTH CNOB Ans 34 o
KYCCTBEHHBIX M ecTecTBeHHbIX Tekcros. Lllkana 3HaueHWM npu3HaKa «OTHOCHTEN
Has uacToTa BCTpeuaemocT Haubonee ynotpebutensHoro cnoea» pasbura Ha ueTklf
untepeana (a), Ha 10" untepsanos (6); na 30 uHTepsanos (8) (ucnonbsosanal

sepcus cuctembl CUTO ans IBM IBM-PC) |

nogpo6roctn  (puc. 6.1). Ecam BoamoxHocTh BbIGOpa
untepanos umeercs (B CHUTO Ttakoii pexum MnperycmoTp
IJIsi BepCHH Ha MepPCOHAJbHbIX 9BM), TO MOXHO peKOMeHlIOB
CTPOMTb [/l KaX[Oro NpH3HAKA He OJHY, a J[Be-TPH THCT(
rpaMMbl € pa3iHUYHBIM paspeuleHdeM. Yjao6Ha Tleyarth HeMo
PeICTBEHHO HA THCTOrpaMMe HOMEPOB OObEKTOB, MOMABLIMX B KaX /bl
uHTepBasa (puc. 6.2), mpu 3TOM cpasdy ke CTAHOBATCS XOPOL
BH/JHBl OOBEKTbl, PE3KO OTJIHYAIOLIMECS] OT OCTaJbHbIX — TaK Hasb
BaeMble 8bLOPOCHL. '

dopma THCTOrpaMMbl H €€ XapaKTepPUCTHKH HecyT OoraTy!
MHGOPMALUKIO O CTPYKType MAaHHBIX H pacrnpejpe/eHnH COBOKY
HOCTH, W3 KOTOpOil OcCyllecTBieHa BbiGopka o6bekroB TIL (cM
puc. 6.2). MHorue BbIBOJAbI M METOAB CTATHCTHKH OCHOBAHBI |
MCIONb30BAHHM 3HAYEHHH NAapaMeTpPoB pacnpefeseHui, ocoGeHk
napaMeTpoB, XapaKTepU3YIOUIMX NOAOKeHue PacnpefeseHHs (k00|
JMHATY ero leHTpa) H macwrab (pasbpoc OTHOCHTE/JLHO LEHTP
DTH mapaMeTpbl MOXHO He TOJIbKO KOJIHYECTBEHHO OLEHHUTH
rucrorpamme, Ho M yBuaerb ux. [Ilo rucrorpamme MOXKH
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Puc. 6.2. Tuctorpammel pacrnpeaeneHus Beca pagMoM3fenui: a — MCXoaHble aAaH
Hbie; 6 — norapu@pMUpOBaHHbIE AaHHbIe

OLUEHHTh H (PYHKUHIO, ONHCHIBAIOLLYIO pacrpeieseHue, uyTo Ta

HEOOXOAUMO IS HCIOJNB30BAHHS psiia CTATHCTHYECKHX METO

[11, 23, 26].

Paccmorpum pabory ¢ rucrorpammoii. Ipexpme Bcero cief
OLEHUTb HaJIHUHe TPYNMHPOBOK 00bekToB. Eciu Ha rucrorpaml
OTYET/JIHBO I[POCMATPHUBAIOTCS JBa-TPU «rop6a», TO 3TO sIBHBI
NpHU3HAK Hajuyusg rpynn. [Hcrorpammbl, MmokasbiBaolide uyacTo’
BCTPEYAaeMOCTH CJOB B 34 TeKCTaX, CPeAH KOTOPHIX HMEI0
«€CTECTBEHHbIE» (MO3THUECKHE H NMPO3aHYECKHE) H «HCKYCCTBEHHBI!
(TeKcThl MpOrpamMM, AMAJOTH C aBTOMATH3HPOBAHHLIMH CHCTEMAaME
npuBeneHbl Ha puc. 6.1. Tekctbl pacmajgarorcss Ha fABe rpymml
JieBasi — UCKYCCTBEHHbI€ TEKCTbI, IpaBasi — €CTEeCTBEHHble, OJHH [
JIeKO JIeXalHi OObeKT — 4acTOTHbIA CJIOBapb PYCCKOrO si3bIKa

* laHHble W pe3yabTaThl HX 0OpabGOTKH TpH nomouin cucreMsl CUTO mpHE

Jenbl B npenpunte JIHUBIL AH CCCP: Alexandrow V. V., Arsentyeva A. V. Dial@
Structure. Part 2, 1985. h
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CienyeT, ONHAKO, MpeLOCTepeuYb TMOJb30BATENsI OT CJHIIKOM
yrnyOJICHHOTO  aHa/IM3a (OpMbl THCTOTPpaMMbl, OCOGEHHO TIpU He-
spauuTesbHOM (Menee 50) KosinuecTBe 06beKTOB. Ci1a60 BhIpaXKEeHHbIE
«XOJIMBI H SIMbI» MOTYT ObITb OOYCJIOBJIEHbl HE BJIHAHHEM TCDYIIIH-
pOBOK, a MPOCTO cayyaiiHbiMH OTKiIoHeHHsiMH. Hekoropyio momouib
p (DHJIBTPALMH TAKHX OTKJIOHEHHH OKa3blBAET C2AdiuBaHUe 2UCTO-
epammbL — TOCTpOeHHe  Gosiee  MJIaBHOH  orubaioiled rpaguka
(na puc. 6.2 Takasi CriaKeHHas TMCTOrpaMMa OTMeYeHa 3Be3/04-
KaMH, KOTOpble COeIHHEHbl OTpe3KaMH mpsiMo#). B mo6om cayuae
npH OleHKe (OpMbl HYXXHO YYHTBIBATH COAEpPKaTeNbHbIE COOGpaxe-
gyusg (@ He TOJABKO (opMasbHbie), CONOCTABJAATb Ppe3yJbTaThl,
noJlyudeHHble MO pas/HuYHbIM NPHU3HAKAM.

Eciau rpynnupoBoK 06beKTOB He HabJaiojaercs, T. €. HMeEKTCs
OCHOBAHHSI CYHTATh BBIOOPKY OZHOPOJHOH MO AAHHOMY IPH3HAKY,
T0 TNpH JajbHeflled paboTe MOJb30BATEJII0 MOTYT OKasaTbesl
[0/J€3HBIMH MPOCTEHIIIHE KOJHUECTBEHHBIE XapAKTePHCTHKH BbIGOPKH,
KOTOpBIE SIBJISIIOTCS OLEHKaMH ITapaMeTpOB TEOPETHUYECKOro pacmnpeje-
JeHdsl. DOJIBIIMHCTBO BCTPEYAIOUIMXCH HA NPAKTHKE paclpeneneHHi
UMEIOT KOJIOKOJIOOODasHylo (yHKyuto naoTHoctu (K Hed npHOJIH-
Kaercsi orubaimoiiasi THCTOrpAMMbI C YBEJHYEHHEM UHCJIAa OOBLEeK-
TOB B BbIOOpPKE), a wuallle BCEro HCCAEJ0BATENH HMEIOT [1eJ0
C HOPMAAbHBIM, UITH eayccosbim pacnpedeseruem. Ero napamerpamu
SBJSIIOTCS maremarudeckoe osmcudanue M — KoopauMHATa LEHTpa H
crandapTHoe oTKAOHeHue & — XapaKTepUCTHKa pasbpoca (B HHTED-
Ban -+ 28 nonagaer 9549% 0GbEeKTOB COBOKYMHOCTH, B HHTEPBaJ
+38 — 99,7% — puc. 6.3). OueHKamMu 3THX NapaMeTPOB ABJAITCS
cpedree 3nauenue BHIGOPKH m U Bbol6OpOUHOE CpeOHeKs8aopaTuieckoe
OTKAOHeHue S, OOGbIYHO BBIYHCJsiEMble U BbIBOJMMble Ha INeyaTh B
nporpammax o6pa6oTku gaHHBIX. [10CKONBKY HOpMaJbHOE Daclpese-
JeHHe HMEeeT B CTATHCTHKE 0COObIH cTaTyc*, To 3HaueHHUs m U S HCIOJb-
3YIOT B Ka4eCTBe XapaKTePUCTHK MOJI0XKeHHUsI U pa3bpoca Bcex BEIGOPOK
He3aBUCUMO OT TOro, M3 KaKOro OHM CHAeJaHbl paclnpeneseHns,
M UMeeT JiM BOOOIIE CMbICJ TOBOPDHTb O paCHpe[e]eHHH COBOKYII-
Hoctu. Ha camom jgese B oOlleM c/aydae HX [PEHMYILIeCTBa
Laleko He OueBMJHBI, HO TPAAHLHH 3[1€Chb OUEHb CHJbHBI, H NOAAB-
JSI011lee YUCIO CENHANUCTOB MPUBBIKJIO 0Ib30BAThCSl STHMU OLleHKa-
Mu. Ecju rucrorpamMma TNPHMEPHO CHMMETDHYHA, €€ <«XBOCTbI»
He CJMIIKOM [JIMHHble (HampuMep, He GoJblle NATH O0ODBEKTOB
Ha cTo JiexaT BHe HHTepBasa 42 S), HMH BIIOJIHE MOXKHO M0Jb30BATh-
esl,

[lpu pesko acuMMeTpuUYHOH ruHcTOorpamMme OoJiee ynOOGHOM
XapaKTepUCTHKOH «IeHTpa» BbIOOPKH siB/IsAETCS meouana — KOOPIH-

L

* Jloka3aHo, 4TO €C/M Ha 3HaueHHe HEKOTOPOH CaydaliHofl BeJMUHMHbI OKA3biBAIOT
UPHMepHO ONMHAKOBOE BJHSAHHE MHOIO CJIydadHbIX M HE3aBHCHMbIX (aAKTOpPOB,
TO ee pacnpeneneHue GyfeT HOPMAJbHBIM.
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509 — cnpaBa). [la1si CHUMMETPHYHBIX pacHpefeJeHHd . MelHay
U MaTeMaTHYecKoe OXHJIaHue COBMafaloT, AJds HeCHMMeTPHYHE
MOTYT pa3/ju4aTbCsl OUeHb 3HAYHTE/AbHO; COOTBETCTBEHHO Pa3JiHyaio]
cs M MX OLeHKH. Hampumep, cpenHee 3HaueHUe uHcaa OOBHEKTQ
B 3ajlaue aHa/Ju3a JaHHbIX, pelaeMol ¢ nomolubio nakera SPSS, pag
Ho 783, a menuana — 100 [13] (cm. Takxe puc. 5.9). Meaunana 60ie
ycToduMBa K pPe3KHM BbIOpOcaM B [JaHHbLIX, YeM CpeJHee, 4TO MO;
BOJISIET HCNOJNb30BATh ee TMNpH paboTe ¢ pacnpeneieHUsIM]
AMEIOIIUMH JaHHBlEe «XBOCThI» [2, 11, 26]. i

f()

Puc. 6.3. MyHkums nnotH
HOPManLHOro pacnpefeneH1s
ee MnapameTpbl: MaTeMaTH4YecKol
oxupanme M u craHpapTHoe '
KNIOHEHHE O

M—3c M—20c M—0 M M+toc M+2¢0 M#30 x

AHa/u3 «3aCOPEHHOCTH», BbIsIBJI€HHE OIIKOOK B JaHHBIX H Pe3]
BbIJAOIIHXCS HAOJII0AEHHI — elle OJHa 3aiaua, PelleHHI0 KOTOP
[IOMOTaeT pacCMOTpPeHHe TUCTOrpaMM, OCOOEHHO TMpH MedyaTH
HUX HoMepoB 00bekToB. «[logo3purenbHbies» 06BEKTb HaxoMs
Ha KpasiX THCTOrPaMMbl, AaJeKO OTCTOSI OT OCHOBHOH ee YacCTH.
OTBETCTBYIOIHE MM 3HauyeHHsi TPH3HAKa CJeayeT I[POBEPHUTh
OT VCJOBHH CHATHA HaOMIOAEHHA [0 BBOJAA [AaHHbIX B IMaM
Bo3moxHO, 310 mpocto omubKa — TOrga ee Hajxo HcrnpaBuTh. E€
’)Ke IOJyuyeHHOe 3HAaUeHHe BO3HHUKJIO «Ha 3aKOHHOM OCHOBaH
TO BO3MOXKHbl JBa BapHAaHTa: HCK/IIOUUTb M3 PACCMOTpPEHHSI OOBEl
CyMTasl €ro HeTHNHYHbIM [Jisi IOJy4eHHOH BbIOOPKH, HapyLIalo
00L1YI0O KapPTHHY, J1HOO OCTaBHTb U YUHUTHIBATb €ro BJUsHUe. B 1o
IepBOro BapHaHTa Ccoo0OpakeHHsl CTATHUCTHUECKHE: MHOTHE K
YecTBEHHble XapaKTeDUCTHKH [NaHHBIX CHJBHO TIOJBEpXKEeHbl BJlM
HHIO PE3KO BbLAGIAIOLIUXCA HaOMOAeHHH (KaK TOBOPST, HEyCTOHUUB 1)
U, Kak CJeACTBHe, pe3yJbTaThl aHa/ld3a TepsiloT TOYHOC
(crarucruyeckyo). Bropo#i BapuaHT — mpakKTHUYeCKHH: ecuan @al
HMeeT MeCTO, TO €ro Halo aHaJu3MPOBaTh M IMOHATb NPHUYHH
BO3HUKHOBeHHUS. C 3TOH TOYKH 3peHHsi BHIGPOCH, MOXKeT ObIf
Jaxe OoJsiee HHTEPECHbl AJsl aHaJH3a, UeM OCTaJibHble JaHHbIE.

3amMeTHM, 4TO B HEKOTOPBIX CHCTEMax aHa/u3a JaHHBIX HMEIOT!
nporpaMMbl /s aBTOMaTHYEeCKOH NPOBEPKH HAGJIONeHHH Ha
pekTHOCTb. Kak mnpaBH/O, OHM HCXONAT M3 THIOTE3bl HOPMAaJbHO
pacmpeneneHust COBOKYNHOCTH. Ha Ham B3rjisig, WX I[eHHOC
He OueHb 3HAYMTe/IbHA, IIOCKOJbKY Ha MPAKTHKE YHCTbie HOPMa
Hble pacrpejeleHusi BCTPEYAIOTCS ropas3fo pexke, uem puHAT
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cundTaTb, TpPHYEM TMOABOAAT OOGBIYHO KakK pas «XBOCTbI» — OHH
OKA3bIBAIOTCS JIMHHEE H «TsKejee», 4YeM TMOJOXKEeHO II0 TeOpPHH
(2] MoxkeT 6bITh, 3TO CBOETO POia 3aKOHOMEPHOCTb?

6.2. Hy)xHO nNM CTONbKO NMpH3Hakos!

PelneHue 3ajadd NOMCKAa HH(POPMATHBHOTO ONKMCaHus Habopa
06b€KTOB BO3MOXKHO B JIBYX BapHaHTax:

oTo6paTh U3 UMEIOLIUXCS NPU3HAKOB HEKOTOPOE He OueHb 60JbllIOoe
JiX KOJHYECTBO, KOTOPOE ONMHUChLIBAJO Obl CTPYKTYPY NAHHBIX TakK Xe,
KaK 4 BCSI COBOKYIHOCTb; '

CKOHCTPYMpPOBATh HOBble NPHU3HAKH (MaTeMaTHYeCKH BbIpaxaio-
ppecsl yepe3 crapble HJIM HeT), COXpaHsIollHe CTPYKTYpY MAaHHBIX.

910 OObIYHO O3Hauaer, uTo HcXonHyio TIJL MOXKHO BOcCCTaHO-
BUThL 0€3 HCKaXKeHHH (MM C HCKaKeHUsIMH He OoJjiee 3aJaHHOU
BeJHMUHHBl) 1O COKpallleHHO#H u/au HOoBoH TI]L.

OcTaHOBHUMCSI TOKA Ha MepBOM BapHaHTE, OTJ0XKUB 00OCYXKIEHHE
BTOPOTO 10 cienyiouero naparpada. I1pexne Bcero onpenennm, Kakue
npu3Haky H30biTOuHble. EcIM HCXOAMTb M3 TOro, 4TO OCTaBLIEroCs
HabGopa MPU3HAKOB NOMKHO OBITh JOCTATOYHO MAJISI BOCCTAHOBJIEHHS
ucxonnor TAJL, To, OUeBUAHO, TOT MPH3HAK, JI0O0Oe 3HaAUEeHHEe KOTOPO-
ro MOXHO HAWTH, 3Hasl 3HAaueHHe JAPYroro MpH3HAKa, SBJSETCH
anwHAM. Tak ObiBaer, ec/M NPH3HAKHM CBSI3aHBl (YHKYUOHANbHOU
308UCUMOCTbIO, T. €. 3HaueHHe OJHOTO H3 HHUX MaTeMaTHYeCKH
BBIDAXKAETGH uepe3 APYroi, Hampumep MJoOLanb KPyra OAHO3HAUYHO
CBfi3aHa ¢ ero fuamerpoM. PyHKIHOHAIbHAS 3aBHCUMOCTb IPU3HAKOB
B aHaju3e JaHHbBIX BCTpPeuaeTcssi JAOBOJBHO DEIKO, IOCKOJBKY
HCC/le0BATeNd PAcHO3HAIOT TakKue MPH3HAKM yXkKe Ha 3Tame cbopa
HanHbplXx M He BKJwuaioT ux B TIIL. Topasno uauie Habuawopaercs
W HCCIENYeTCS CTATUCTU4ECKAS B3QUMO3ABUCUMOCTb TPH3HAKOB.
Tepmun «B3aMMO3aBHCHMOCTb» O3HAYaeT, YTO CTATHCTHKA HHYEro
He MOXKeT cKa3aTb O MNPHYHHHO-CJAEACTBEHHOH CBSI3H TMPHU3HAKOB
(3T0 uCK/IOUMTENIbHO B KOMIETEHIMH MMOJb30BaTe/Is), a BO MHOTHMX
Cly4yasix O MPUUUHHONW 3aBHCHMOCTH OJHOrO MpPH3HaKa OT APYroro
TOBOpUTL U BooOme GeccMmbiciieHHO. Eciad npu (QyHKIMOHAIBHOH
SaBHCHMMOCTH, 3Hasli 3HaueHHe OJHOro TpH3HAKa, MOXKHO TOYHO
Ipenckasate 3HaueHWe Apyroro (OAMH M3 NPU3HAKOB SIBHO H30bI-
TOYeH), TO mpH CTATHCTHUECKOH 3HAUEHHE APYroro NMpH3HAKa MOXKHO
lIpenickasaTh JHUILb TPUGIHKEHHO, C ONpPEIeJeHHON CTeNeHbI0 BEPOSIT-
HOCTH. DyHKIMOHAJIBHYIO W CTATHCTHUECKYID B3aHMO3aBHCHMOCTH
IpusnakoB wmamoctpupyer puc. 6.4. O6 H3GBITOYHOCTH OJHOTO
Y3 NpH3HAKOB MOXHO TOBOPUTH JIHIIb B KOHTEKCTEe NPHOJIHKEH-
Horo Boccranosneunsi TAJL (cM. puc. 6.4, 6).

OyHKuMOHANLHYIO M CTATHCTHYECKYIO 3aBHCHMOCTH JIOBOJIbHO
POCTO pasnuuuThb BH3ya/NbHO; B MEPBOM CJaydae MeXIYy TOUYKaAMH
MOXHO mpoBecTH MNJABHYIO KPHBYIO, BO BTOPOM — TOYKH OyAyT

91



n X

() x(2)
a) 6)

MyHkumoHanbHas (a) w  cratuctuueckas (6)
NpPU3HAKOB

S
Puc. 6.4. B3aMMO3aBMCUMOCT

06pa30BbIBATh HEKOTOPOe «06/1aKo». CTereHb «TeCHOTbI» PACIIOJIOH
HUsI U300paxKamlluX OOBEeKTbl TOUeK OKOJO KPHUBOH, XapakrTep
3ylOlled HEKOTOPYIO CpefHIOI TeHAEHIHI0 (ee MOXKHO oOmnucar
(YHKIHOHAJbHO), MOXHO H3MepHTb KoJjuuecTBeHHo. Ha mpakr
Hanbo0Jiee YacToO BCTPeUaloTCsl AuUHellHble CTATUCTU4ecKue 83aumo
BUCUMOCTY MeXJYy NPH3HAKAMHM, KOI[a H3MEHEeHHe OJHOro H3
B HEKOTOpO€e KOJHYeCTBO pa3 COOTBETCTBYeT (B CpefHeM) H3MeHe
Jpyroro B TaKoe e KOJHUecTBO pa3. Mepoil JHHeHHOH B3au
3aBHCHMOCTH CIIYKHT KO3(hguyuent Koppeasyuu, IPUHAMAIOIHHA 3H
genusi oT —1 10 +1. Bosbiuof mo abcoMOTHOMY 3HAYEHHIO KO3
IIMEHT KODPEeJNSLHH r CBHUAETEJbCTBYeT O TECHOH B3aHMOCB
NPU3HAKOB, Manbli — o cjaaboi. Ilpu r—=4- 1umeer mecTo JIMHEHH:
GyHKUHOHAIbHASE 3aBHCUMOCTb (T. €. X = ax() 4+ b, rne a u b -
HEKOTOpble Ko ¢uuuenTol), npu r = 0 MNpPH3HAKH He KOppe
pPOBaHBI; MOJIOKHTENbHbIE 3HAUEHHSI 7 CBHIETEJIbCTBYIOT O CHHXD
HOM BO3pacTaHHH (yGbIBAHHH) TMPHU3HAKOB, OTPHUIATENbHbIE — O T
4yTO TNPH BO3pacTaHWM 3HAUYeHHH OJHOTO MNpH3HAKa APYrod Y
BaeT, H Ha060poOT. o

[Ipy pewenuH 3ajaud NPaKTHYECKOrO OTOOPA MHHHMAJBHO!
Habopa NMPH3HAKOB €CTeCTBEHHO Npexk/Je BCero BH3YyajbHO OLEH
cTeneHb Ny6JUPOBaHHs MPH3HAKOB MO JBYMEPHBIM MPOEKIUAM AaH
Ha pasjuuHble nNapel mnpu3HakoB (puc. 6.5). W3 Haubo

Onnako paxe npu 10 mnpu3Hakax B 3TOM cjaydyae MpHILI
66l IpocMOTpeTh 45 rpacukos, a npu 50 — 1225, uto, KOHeYHO
ouedb MHoro. IlosTomy paccmMarpuBalOT TOJbKO MpPOEKLHH HA
napbl IPH3HAKOB, KOTOpPble HMEIOT 3HAYUTEJNbHBIH KO3(h(HIH
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KoppeJsiliK. [LJisi 3TOro CTPOSIT KOPPessiyUuonnYyo maTpuyy — Tabu-
1y KO3(hQHIHEHTOB KOPpesNsUHH IS BCEX BO3MOXKHBIX COYETaHHH
npu3HakoB (puc. 6.6). Ha nepeceuennn ee i-ro cronbua u j-i CTpoKH
CTOMT 3HAUEHHE r; — KO3I(P(HUIHEHT KOPPEJISUHH MPU3HAKOB X' H XI.
3aMETUM, UTO ry = rj, a 1y =ul, II03TOMY AOCTAaTOYHO paccMaTpUBaTh
10JIbKO BEDXMHH HJIH HHXXHHH TPEYroJbHHK MaTPHILbl OTHOCHTE/IbHO
ce nuaroHanu. Oto6paB B KOPPeNSLMOHHOH Marpuue, Hanpumep,

r BREOWUTE HOMEFA NMPUIHAKOE (NAFY) ,
KOTOPBIE OBPA3YHT MIOCKOCTL MPOEKUMA.

MFOERUMA HA TDCEOCTD 9 M 6  NMPU3HAKDE
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JKe TOCJeIHsIT HOCHT HMHOH XapakTep, KO3((@UIMEHT KOppeJIsilul
MOXeT J1aBaTh O CTENeHH B3aHMOCBS3H JIOKHYIO HHPOPMALHIO,
Hanpumep, TOUYKH, PAacHoJIOKeHHble DaBHOMEPHO Ha OKpPYMHOCTH
MMeIOT HyJeBOfl KO3(GHUIHEHT KOPpPesiluH, XOTsl 3/€eCh sIBHAS
(YHKIHOHANbHASI B3aHMO3aBHCHMOCTb NMPH3HAKOB. O1HAKO NMpPaKTH~
YeCKH' BCTpedalolliecs: CHIbHble CTATHCTHYECKHEe B3aMMO3aBUCHMOCTH
NPU3HAKOB JIHOO GJIH3KH K JUHeHHbIM, JHOO0 TAKOBBI, YTO HX KO3(-
(QHUIMEHT KOpPPENSHH CYIIECTBEHHO OT/JIHYaeTCss OT HyJsl, NO3TOMY
KO3 GHIHEHT KOPPe/SLHH HCIOJNb3yeTCs] HA MPaKTHKe OYeHb Il ‘
poko [10, 24, 25, 32, 34, 41, 44].

YacTo He [Ba, a HECKOJbKO IMPU3HAKOB HMEIOT 3HAUHUTEJbHb
nonapHble Ko3GGUIHEHTH KOPPeasilii. ITO 0ObIYHO CBHALTE/IbCTBY
0 HEKOM HeH3MepeHHOM IpU3HaKe (ero HasblBaIT 00WUM PAKTOPOM
TEeCHO CBSI3aHHOM Cpa3y C HecKoJbKuMH npusHakamu TIOJl. B sro
clydae HMEIOTCsl ABE BO3MOXKHOCTH: HaiTH o6wuit ¢dakrop, T.
MOCTPOMTb B3aMeH TPYMILI TPH3HAKOB OAMH HOBBIH, HJIH OCTaBH
O/lMH TPH3HAK M3 TPYNNbl CHIbHO KoppenupoBaHHbiX. Hamnpumep,
u3MepsaAs poCT, MJIHHY PYKH, paccTosinie OT Ijied A0 Tajud H o1
TaJuy A0 HATOK, Y MHOTHX JiJAeH, MOIyuHdM TPYIIy CHIBHO KOPPEJ,
pOBAHHBIX TIPU3HAKOB (r=0,9 = 0,95), 3aBuCAWUX OT OOGIIE
dakTopa, KOTOPHIi MOXHO Ha3BaThb BEePTHKAJIbHBIM Da3Mepo
TyJoBuLLa. Ha mpaKkTHKe MpY MacCOBOM [OLIHBE OJeX /bl NP UMEHSIIO]
TOJBKO OAMH M3 3THX npusHakoB — pocT. Ilouck o6uux ¢akTopa
omucaH B TJ. 7, a JJis oT6opa MPU3HAKOB MHOTJA I10J1€3HO MOCTPOH!
dendpoepammy, WM [epPeBO MPH3HAKOB, MOKasblBaiollee rpag
YeCKH CTemMeHb HX OJH30CTH MO KO3(h@HIMEHTaM KOppe/siy
JlenaporpamMma MpeacTaB/seT co0o# 1epeBo, «JIHCTbSMH» KOTOPO
CJYXKAaT OT/Je/]bHble NMPHU3HAKH, & BETBH COENHHSIOT HX TaK, 4YTOO
Ay6aMpYIOlHe NPU3HAKH OKa3aluChb «PacTyllMMH» Ha COCEeJH!
BeTKaX, BHIXOAALIMX M3 OZHOro yaJja. eHaporpamMma ijsi OQUHHA
LaTH NPH3HAKOB NpHBeNeHA Ha puc. 6.7, rae B ysjax CTOAT 3H,
yeHHs] KO3(D(PUUHEHTOB KoppenaslHu y Haubojee «OJIH3KHX» MPH
HaKOB u3 HHcxoasAniux BerBed. OnuH M3 BapUHaHTOB mNeyaTd A€
aporpammbi, npuMeHsiembiii B cucreme CUTO, nokasan Ha pHC. 6.
rie Kakiablfl «I1ar» COOTBETCTBYET Cpe3y JAepeBa Ha ompeleseHH
yposHe. [pynmbl G6/H3KHX TNPH3HAKOB Ha 3TOM lIare Has3Ba
«KjaaccaMuy». IIpoBepHB KOppeJNslHH 3THX [PU3HAKOB U MPOE
UM HAa HUX [JaHHBIX, MOJb30BATeJb MOMKET PellNTb, KaKkue MpPHS
HAKM JIMLIHHE, a KaKue HeOOXOAMMBIE. ;

Oco60 clelyeT OCTAHOBHTBC HA KauyeCTBEHHBIX M KJact
(HKaUMOHHBIX TNpH3HAKaX. J1s KaX[A0ro M3 STHX THIOB MHP]
HAKOB MOHO BBIUHCJHTb XapaKTePUCTHKY, aHaJOrHuHylo KO3(
[IMEHTy KOPpeJsIlHH, OJHAKO TMPOEeKUHH [aHHBIX Ha TMJIO0CKOE
TaKUX PU3HAKOB OKA3bIBAIOTCS NIPAKTHUECKH MaJOHH(POPMATUBHBIM
D70 CBSI3aHO C TeM, UTO MPH MPOEKTHPOBAHHUHM OObEKTOB W3 MHOL
MEepHOro IMPOCTPAHCTBA B [BYMEpPHOE B OJHY TOYKY TIJIOCK
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Puc. 6.7. Tpaduueckoe n30bpareHHe KOPPENSLUMOHHLIX B3aUMOCBS3EN mexnay npm-
3HaKamm (AaHHble — xapakTepucTMkM 06pasLoe paguoannaparypsi)

IonajaiT cpady MHOTHe OO'bEKThl — Bellb rpajaliil y KauyeCTBEHHbIX
U KJ1acCH(PHUKAUHOHHBIX MNPU3HAKOB 3HAUMTEJIbHO MEHbIE, YeM Yy
KonnuectBeHHbIX. IlosTomy Ha rpaduke okasbiBaercst u3oOpakeHa
KaK Obl rpynma ysJiOB peLIeTKH, a B Ka)X[0M Yy3Jie CTOMT HOMep
OQHOrO 06'beKTa (IIOCJAefHero U3 MHOTHX, HONABIIMX B 3Ty TOYKY).
Ouenurp ur0-M60 BU3yaJbHO MO 3TOH pemleTKe TPYAHO. DBosee
UHDOPMATHBHBl TAGAUYbL CONPANMEHHOCTU — AHATIOTH JIBYMEPHBIX
TACTOrpamm, MoKasbiBalolllHe, CKOMIBKO 00BEKTOB MONAAaeT B KaXK1yI0
AYeHKy pelleTKH, 0o0Opa3soBaHHOH rpajauusiMd mnpusHakoB. Hauu-
HHe B OAHMX KJETKaxX TabJHIbl «TYyCTOT», @ B APYTHX — «IMYCTOT»
CBUIETEJbCTBYET O CHIBbHOH  B3aHMO3aBHCUMOCTH  IIPH3HAKOB,
IOCKONIbKY 3HaueHHe OJHOrO MPH3HAKA OKAa3blBAeTCHd BO3MOXKHBLIM
TOYHO (maM ¢ GOJIBbIIOH BEPOSITHOCTHIO) MpeNCcKa3aTh MO 3HAYEHUSIM
Apyroro [9, 24, 32].

Ta6nuuna conpsKeHHOCTH — AJSi  AAHHBLIX  COIHMOJOTHYECKOTro
06ciienoBanust (puc. 6.9) nokasbiBaeT, 4TO BapHAHThl  OTBETOB
ﬁg;lml)%onpoca 06_ HCTOUHHKE AOXOAOB ObUIM CKOHCTPYHPOBAHBI He-
L H rpajauusi «3 — mpouue HCTOYHHKH» TpebyeT pacirudpoBKH

O0bsicHeHHs. B atoM cayuae uactb 06bEKTOB CO 3HAUEHHAMH «1 —
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=r NPOU3BOAWTCA FEYNNUFOBEA TPUSHAKOR. B KAYECTERE MEFH
BAM30CTU UCMONb3IYETCH BIAUMHAS KOPPENAUMS.

VEPAFXWHECKASA KNACTEP-MPOUEAYFA

EAFPMAHT — [AJ/IbHWA COCEA METPUKA — KOFFPENAUMOHHASR 019 NPUSHAKOER
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Puc. 6.8. MNowarosas rpynnupoBska npu3Hakos Ha OCHOBE MH(OpMauMu 06 WX KE:
3¢ dpuumneHTax Koppensauum (faHHbIe — xapakTepucTMkM obpasuos paguoannaparypsl
i

Npu3HaKy OyAyT NepepacrnpeneieHbl.

Eciu mnpu3HakH pa3HOTHNHBIE (HAmpUMep, OAHMH — KOJHYECT
BeHHbIH, a JApyrofl — KJacCH(HUKAUHUOHHBIH), TO A5 onpejneeHH
HX B3aHMO3aBHCHMOCTH MOXHO TPHMEHSITb NPOLENYypy obozauieru
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MAHWMNYAPOBAHVE C AAHHBIMW

1 - KON-BO OB EKTOB MO 4CA0BWMI0
2 — KPOCE-TAB/MUbI

3 - PEAAKTUPOBAHUE

T2
YKAXUTE UAEHTUSUKATOPH MPU3HAKOB
? 6,9
KPOCC~-TABNWUA
MPU3HAK () KAACC S AUMDHHbIA
NPUSHAK 9 KAACCU$MKAUMOHHbIR
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WMHTEPBALI : il ! 21 31 4 1 51 el 7 I BCEro
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2 AP o R o SRR ) ¢ il g 8 .1 01 651
3 I 20l 21 = & 0 I 01 21 a1 91
BCErO A5, 30,1, w151 8 I B 120 Foa7. 1 10011

Puc. 6.9. Tabnuua cONpsKEHHOCTM NPWM3HAKOB «ucnonb3osaHue ceobopHoro Bpe-
MEHM» M «MCTOUHMK AOX0AO0B» (MO JAAHHLIM coLMonoruyeckoro obcnegosaHus)

WJIH UYHUCJOBBIMH MeTKaMH, Obll MakcuMaJjbHbIM. Ecau HaijaeHHbIH
K03 (OHIHEHT KOPpPeNsiiUH 3HAUUTETbHbIN, TO CJeNAYyeT BHHMATEIbHO
NpoaHaJU3HPOBAaTb BHOBb IIOCTPOEHHYIO ILIKaJgy, BO3MOXHO, 3TOT
NpU3HAK HA CaMOM JeJie KOTMYEeCTBEHHbIH U TOJbKO U3-3a OTCYTCTBHSA
J0CTaTOUHOH HH(pOPMALMH 6blJ NOCTPOEH KAaK LIKaJja HanMEHOBaHHH
HId MNopsfaka. Bo3MOXHO Takke, 9YTO YHACTCs HAUTH TakKyio
HHTEPIpPeTalHI0 HOBBLIX rpajaluil, KoTopasi MOKa)XeT H3GbITOYHOCTh
OIHOTO H3 MPH3HAKOB, MOCKOJNbKY €ro 3HaueHHe MOXKHO Oyaer
Npe[cKa3biBaTh C BBLICOKOH TOYHOCTbIO, 3HAsi 3HAYeHHs] NIPYyroro.
WuTepecHo, Hanmpumep, NpPOC/IEAHTb 3BOJIOUMIO ACTPOHOMHUECKOH
WKaJbpl «CIEeKTPaNbHbIH Kjacc 3Be3apl» (cMm. § 3.3). B konue XIX B.
C pasBUTHEM MeTOAOB CIEKTPOCKOMHH acCTPOHOMbI OGHAPYXKHJIH, UTO
pasyMuHble 3Be3/bl UMEIOT pasJ/iHuHble CHEeKTPhl. Bhlna mpemsioxeHa
Knaccuukanusi 3Be3J MO CIeKTpaJbHbIM KjaccaM, YCJIOBHO 0003-
HayeHHBIM JIATHHCKUMHU OyKBAMH — TUNHYHAS LIKaJa HaHMeHOBAaHHUH.
Co BpemeHeM, 110 Mepe HAKOIMJIEHHsI SKCTIePHMEHTalbHOrO0 MaTepHaJa,
Obli HalaeHbl MHOTOYHC/IEHHbIE 3Be3JIbl, CIEKTPbI. KOTOPBIX 3aHUMAIOT
pomekyTOUHOE MoJsOKeHHe Mexay knaccamu O u B, Bu A, Bu F
U 1. pg. Okasajgoch, UYTO MOXKHO MOCTPOHTb YHOPSAOUEHHYIO
loc/ienoBaTENbHOCTD CEKTPaibHbIX KaaccoB O—B—A—F—-G—K—
M, npuuem kamapiii Kracc NPUIJIOCH naxe pa3butb Ha 10 ymops-
AoueHHbix rpymnn. Takum o6pasom, NepBOHAYaJbHO CKOHCTPYH-
POBanHas Ikana HaWMeHOBaHMI OKasdajach Gosiee GoraToil IIKa-
J0i nopsinka. OGHApYXWJIOCh TaKkKe, uTO IIKajla CHeKTPOB Ha
Camom pene fiBJsleTCSl KOJIHUECTBEHHOH, NMPHYEM MPHHAILIEKHOCTD
3Be3/lbl K CMeKTpaJbHOMY Kijaccy (IMomk/aaccy) ompejessieTcss ee
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TeMmeparypoil. ITOT (aKT MOXKHO Obuio Obl OOHAPYXKHTD, ucesie-
Jysi JaHHBle O CIEKTpax 3Be3Jl C MOMOILbI0 METOJO0B 0OoralleHus -

wkana [19, 34].

HpaKanecxne 3aMe4yaHuss U COBEThI.

1. KoapduuuenT KOppeJSIUK siBJsieTcsi Mepod 1yOAHpOBaHMA
NpU3HAKaMH APYr Apyra TOJbKO B Ciydae HOpMa/bHbIX pacmpeie- i
Jenuil mpusHakos. Yaiue OH (ecau BeJHMK) BbICTYMAeT KaK CHTHAJ -
0 TOM, YTO HAa COOTBETCTBYIOIYI0 IMapy MNPH3HAKOB CJIELyeT
06paTUTh BHUMAHHE H HCC/IeJ0BATh UX B3aHMOCBS3b GoJ1ee TILATe/bHO. g

2. Ha npakrtuke OGbIYHO BCTPEUAIOTCS JIMHEHHbIE CTATHCTHIECKHE |
B3aHMOCBSI3H TIpH3HAKOB. [Ipin OGHApyXKeHWH HeJMHEHHBIX B3aHMO-
3aBHCHMOCTEH cCJieflyeT MONbITaThCsl JHHEapH30BaTb HX (mpuBecTH
K JHHEHHbIM), MOAGUpasi MOAXOAsUlHe (QYHKIHOHAJ/bHbIE npeobpa-
30BaHMs MPU3HAKOB.

3. Or6pacbiBaTh AyOaHpYIOIlHe MPH3HAKH CJlEeAyeT HCXOAS M3
colepXKaTe/bHbIX, @ He CTATHCTHUECKHX COOOpaKeHHH. ‘

6.3. MNMpoCTPaHCTBO Ha NNOCKOCTH

3ajgaud MOUCKA HHOOPMATHBHOTO ONMCAHHsI U TPYNNUPOB
06'bEKTOB BO MHOTOM CXOXKH — Be€Jlb €CJIM HAUTH HOBOE€ MPOCTPAHCT
OMHUCaHUS MaJslodl pas3MepPHOCTH, COXpaHsiollee CTPYKTYpy AaHHb
TO B TaKOM MpPOCTPAHCTBe Jerde OOHapyXKHTb M TIPYNIHPOBK
06beKTOB. A eciii 3TO MPOCTPAHCTBO HMEET PasMepHOCThb 1, 2 HiH
TO TPYNIHPOBKH (KOT/lA OHH €CTh) MOXHO mpocto yBHAeTb. ITosToM
MHOTHE MeTOlbl BH3yaJu3alUH [aHHbIX C [eJbl0 MOHCKA TPy
OAHOBPEMEHHO TPHIOAHB U AJIsi PelleHHs 3ajaud MOHCKAa WH(PO
MATHBHOTO OMHCAHMS, a HACTOSILUA maparpad BO MHOTOM MPOAOJ
KaeT MNpeiblAyulHii, HMess B TO Xe BpeMsi CaMOCTOATEJbHOE
3HayeHHe [JIs1 PeLIeHHs] 3aJaud IPyNMUPOBKH. i

Haupnatp Jyduie BCero C aHajuMda THCTOrPaMM OTJAeJIbH
npusHakoB. Ecau rpynmel, Wi, Kak MX yalle Ha3blBalT B aHAIH
JIAHHBIX, KAQCTepbl, MUMEIOTCS, TO 3TO MOXET MPOSIBUTbCA B BHM
HECKOJIbKHX KPYIHBIX MHKOB Ha OTAEJBHbIX TrHcTorpammax. B Tako
cJyyae cjejyeT MOCTPOMTb MPOEKIMH [IaHHBIX Ha Te Mapbl Npu3Hd
KOB, THCTOTPaMMbl KOTOPBIX NI0Ka3bIBAIOT Hanboiee sIBHOE pasjie/ie
(puc. 6.10), u MO 3THM NPOEKLHSM BH3yaJbHO OLEHATb HaJHHH
rpynm 4 ux Qopmy.

Kak yxke orMmeuasnoch, Takas [pakTHKa ONpaBiblBaeT C&
eciM o6a mNpu3HAKa SIBJSIOTCA KOJMYECTBEHHBIMH HJIHM OLHH
HUX KauecTBeHHBbIH. Jl/isi [ABYX KaueCTBEHHBIX MPH3HAKOB JyH
CTPOUTH TAOGJHIY CONPSKEHHOCTH, TOCKOJbKY MPOEKIHS Oyl
peACTaBaATh COGOH «pelIeTKy» MEJKHX HCKyCCTBeHHbIX IPYF
06beKTOB, HMEIOLIHX OJHHAKOBbIE 3HAUEHHS IPajalluii, 4TO MoXKeT COt
JaTh WIIO3HI0 KjacTepu3aldd AaHHbIX. [lasi kiaccupukalHOHHE
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Puc. 6.10. N
- llpoekuus panHbix 06 o6pasuax PaAMoannaparypel Ha MnOCKocTs Npw-

‘3Hakos x(3) x(7)
, x(7) («obiyee uucno PaAMO3NEMEHTOB» M «KONMUYECTBO KOHTPOAbHbIX

TOYEK»)

Ipus
3§uﬂﬁa§3zmﬂByMegﬂble IIPOGKLHH B KayecTBe CPeACTBA BH3yaJlH-
€ BOOOUIe He NPUMEHATH —
g Bellb HX TpagalHd MOXKHO
Hepﬁ TABJATb KaK yroaHo, H GJH30CTh 0G'BEKTOB Ha rpaduke BoBce
. 13/11:{%; gsHaanb HX OJIH30CTH B NPOCTPAHCTBE ONHCAHHUS: ap-
o b
. YOHHKA B TaKOM Cllyyae NeHCTBHTENbHO MOTYT OKAa3aThesi
> OH rpymie 06bEKTOB.
pH moncke Kak
o s TPYNIIHPOBOK, TaK U MH(GOPMATHBHLIX ONMUCAHHI
PHMEHSIIOTCS MeTOObL CHUNCEHUS PAZMEPHOCTY, — IIPOEKTHPO-
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BaHHe AAHHBIX B pasJjiuHble MOANPOCTPAHCTBA, MAJO HCKAXKAIOULHE
cTpyKTypy AaHHbiX. Takue MOANPOCTPAHCTBA, KaK MPABHIO,-
COXpaHAIT 0JH30CTh OGBHEKTOB, ONpeje/NeHHYI0 MO HCXOLHOMY Hzl-l:-"
Gopy NPH3HAKOB, HJIH TMO3BOJSIIOT BOCCTAHOBHTb €€ MyTEeM HECJOXKHbIX:
omepauuii. [ljisi BU3yaJbHOrO aHa/ln3a NPUMEHAIT IPOEKTHPOBAHHUE.
Ha UMCJIOBYIO OCb (OJHOMEpHOe MPOCTPAHCTBO) HJH Ha IMJIOCKOCTH
(ABYMepHOE MPOCTPAHCTBO).

<@

v

Puc. 6.11. TInaBHbie ko
NOHEHTbl — 3TO HOBbIE NPMH:
3HAKK, OCM KOTOPbLIX COB:
NajaloT C HanpasNeHWsSIMMU
HaubonbLero pasbpoca

obvekToB 3

[oxaiyii, caMbiM PacnpoCTPaHEHHBIM CPEAH METOOB CHHYKEHHS
pa3MepHOCTH sABJsieTcs merold eaasnoix Komnownewt [1, 10, 17, 25].
CyTb ero ROBOJNbHO mpocra. [lepBoil riaBHOH KOMIIOHEHTOH Ha3bl:
BaeTcsi HOBbI MNpPHU3HAK, OCb KOTOPOro MPOXOAMT 4Yepe3 IeH
TsXecTH 00/aKa TOYeK-00beKTOB B HalpaBJeHHH HX HauOoJblle
pas6poca*. Bropas KOMNmOHEHTa — 3TO TOXe HOBbIl TpH3HA
oCb KOTOPOTO TNepieHAUKYJIsipHA K OCH TepBOH KOMIMOHEHTbI
MPOXOAUT B TOM HaNpaBJieHHH, TJe JaHHbIE HMEIOT Hau60bll
pas6poc (puc. 6.11). AHAJOrHYHO ONpENEJSIOTCS H ocTaJibHBIE
rJIaBHblE KOMIOHEHTHI: Ka)Jasi ouepefHasi MepreHAHKYJAsIpHA BC
NpeABIIYILHM W TIPOXOAWT B HalpaBjieHHH Hauboubluiero pas6poc
Takum 06pa3oM, ryiaBHble KOMIIOHEHTbl — 3TO HOBAs CHCTeMa NpH
HAaKOB B TOM e CaMOM IIPOCTPaHCTBe, MHAuye HX MOXKHO HHTEpHP
THPOBATh TaK: 06JIAKO TOUEK-0G'EKTOB MOBEPHYJIH TakWM 0Gpaso
yTOGH €ro NpOeKUMH Ha MPH3HAKH HMMeJH HauGoJbLIylo JHCHE
cuio. T/iaBHble KOMIOHEHTH MOTYT HMEThb CAMOCTOATEJbHbIA HHTEP
JUISL TIOHCKA MH(OPMATUBHOrO ONMHCAHMS NAHHBIX®¥, J/Isi BbIABJIEH
e TpyNIUPOBOK OOBEKTOB NPHUMEHSIIOTCS TPOCKUHH JaHHbIX

* TouHee — HampaBJeHHe OCH BbIOHpaeTCA Tak, 4YTO BblOOpOUHAs aHCHE
D = S? npoekuuH JaHHBIX HA 3Ty OCb Oblla MakCHMaJjbHa.
*% OTMETHM, 4YTO <«HH(OPMATHBHOCTb» B JaHHOM cjyyae OTOXKJECTB
¢ JHcrepcHeil of6Jaka ToueK — B peasibHbIX 3ajadax 3TO He BCeria Tak.
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MJIOCKOCTH  CTApUIMX [JIABHbIX KOMIIOHEHT (TeX, KOTOpbieé HMEIOT
majble Homepa). ['Mrmoresa 3jech COCTOHT B TOM, 4TO HaHGO/b-
whid pasbpoc naHHble GYAyT HMETb B HaNpaBJEHHSIX, «COENUHSIO-
UIHX> LEeHTPBl TPYNI, a 3HAYWT, MPOEKUHH Ha CTapliHe TIJaBHbIE
KOMIOHEHTbl o6ecneyar Hau/ydllyl0 «TOYKY 3DeHHsl» Ha JaHHble
KOrJa Ipynnbl BUAHbI Ha HAHOOJBIIHX PACCTOSIHHSIX H He BaKprBaIO’I:
ofHa Apyrymo (puc. 6.12).

»» BBEAWTE HOMEPA K (NAPY) ,
KOTOFBE OBFAZYIT NAODCKOCTbL MPOEKUMA.

5 1,2
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MOCTb» M3 PACCMOTPEHUS MCKITIOUYEH)
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Heo6X0AHMMO OTMETHTb, 4YTO IOCKOJIbKY T[JIaBHble KOMIIOHEHTHI
OIpeeJsIOTCST Ha OCHOBe AucrepcHu obsaka 06beKTOB, TO OHH
OKa3bIBAIOTCS UyBCTBUTENBHBIMH K a0COJIOTHBIM 3HAYEHHSIM MpH3HA-
koB. Harnpumep, eciii OJHH H3 NMPU3HAKOB HMeET 3HAUEHHUsT OT CIMHHIL ;
10 THICSAY, a JApyrdHe — OT HyJsi [0 JAeCATKOB, TO He3aBHCHMO |
OT CTPYKTYpbl JaHHbIX TNepBbIfi mpu3HAK Oyner OTOXKJIECTBJIEH |
C mepBO# TIVIABHOM KOMIIOHEHTOH, MOCKOJBbKY [AHCIEPCHs BJOJb
ero ocn Oyuer HauGoJbuied. [los3ToMy MeTOA TrJaBHBIX KOMIIOHEHT
MPUMEHSIIOT OOBIYHO JJisi HOPMHPOBAHHBIX JIAHHBIX, KOria HHTEP-
Basibl H3MeHeHusi BCeX MPH3HAKOB NMPHMEPHO ONMHAKOBbl. Mckimo-
yeHHs COCTABJSIOT CJydad, Koria Bce IpH3HAKH H3MepeHbl B
OJHOPOAHBIX (PU3HUECKUX eIHHHIAX (MacTabupoBaTh MPH3HAKH,
MOKeT 6biTh, HelejJecoo6pasHo). Jlyduiee pelienne N0/IKEH MOJCKa-
3aTh 3J]paBblH CMBICIL. i

[IpakTuueckdu Bce CKa3aHHOe O TMPOEKTHPOBAHHH JaHHbLIX
HA TIJIaBHble KOMIOHEHTb MPHMEHHMO H K TNPOEKIUsIM Ha Mapbl

[IMSAMH Ha KOMIOHEHTbl, HO HHTEepPIpeTHpPOBaTb NPUUHHBI PACCIOE:
HUSl [AHHBIX Ha TpPyNObl MO HUM YyAOGHee, MOCKOJbKY ob1LHe
dakTopbl yallle 6JH3KH MO CMBICTY K HCXO[IHBIM NMPH3HAKAM [1, 7, 18
50]. i
[naBHble KOMIIOHEHTHI, 06iHe (aKTOPbl — 3TO HOBbI€ OCH-NPH3=
HaKH, BbIOHpaeMble B TOM XKe NMPOCTPAHCTBE, Ijie Obliu onpeeseH i
nanHble. JIpyroil Kjaacc MeTONOB BH3ya/lH3alMH OCHOBAH Ha KOH
CTPYMPOBAHMHM HOBOTO TMpPOCTPAHCTBA ONHMCAHHMsI, OCH KOOPAMHATE
B KOTOPOM YXKe HHKaK He CBfI3aHbl C TIPEXKHHMH NpH3HaKaMH. B
mpocTeiilieM cjaydae Takoe MPOCTPAHCTBO sIBJISIETCS OIHOMEDHBLIM
OJHH M3 CNOCOGOB €ro MOCTPOEHHs HA3bIBAeTCsl Pa36epTKOll HCXOMK
Horo mpoctpancrBa onucanus. CyTb ero COCTOMT B TOM, uTO 4€pe
IPOCTPAHCTBO MPOBOAHTCS JOBOJNBHO 3aMbC/I0BaTasi KpuBasl JHHH
Tak, uToGbl O6JM3KHE B MPOCTPAHCTBE OODBEKTHI MO BO3MOXKHOC
OKa3aJuch OJM3KHMH M Ha 3Tod kpuBoii. OnnHa u3 pas3pepro
JIByMEPHOro MPOCTPAHCTBA W FHCTOrpaMMa pacrpeieseHus 00BEKTO
BJLOJIb KDHBO# (CudTaeTcsi, 4To 06HEKT MPOEKTHPYETCst Ha TOT y4acTo
KPHBO#, KOTOPbIfl MPOXOIMT yepe3 K/ETKH IMPOCTPAHCTBA, e 3TO
06beKT HaxXOAMTCs) mNokasawbl Ha puc. 6.13. Kak riobyc Henbd
npeo6pasoBaTh B reorpauueckyio Kapry, He paspesas ero B O/lHOM
Wi HeCKOJbKHX MecTax, TaK M TMpPH pa3BepTKe TNPOCTPAHCTB
MeXKJly HEKOTOPBIMH €ro ToYKaMiu 06si3aTe/lbHO BO3HUKAIOT pa3phlB
CJjie0BaTeIbHO, IPH pa3BepTKe OJM3KHE OOBEKTHl MOTYT OKa3aTh
Ha ocM JajeKko APYr OT JApyra, NpHuYeM uYeM Bbllle pa3MepHOCIE
MCXOAHOrO MPOCTPaHCTBa (T. €. ueM Godblue NPH3HAKOB 3aMepeHos
TeM GoJblie Takux HapyueHuidl. IlosTtomy pasBepTka puUMeHAETCH
1JIsi BH3yaJM3aldd AaHHBIX € HEeOOJbIIMM KOJIHYECTBOM npu3Ha
koB — po 1015 [7]. ]

PasBepTKH [OMOJHAIOT TPOEKUHH Ha OTAENBHBIC npusHaKy
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Puc. 6.13. Buayanusaums CTPYKTYpbl AaHHbIX PA3BEPTKOW MPOCTPAHCTBA onucaHus (a)
Ha ogHOMepHYIO ockb (6)
*

WIH Ha rjaBHble KOMIIOHEHTHI, ¢aktopsl. Ecan a4 mpoekuuil cmnpa-
BEJIMBO MNPABHJIO: JajeKHe Ha NPOEKIUHH OOBEKThl 0053aTel]bHO
NajJleKd U B MPOCTPAHCTBE ONHCAHMS (HO OJU3KHe Ha MPOEKLHH
00bEKTHl Ha CaMOM JeJie TOXe MOTYT ObITb [JajJeKHMH), TO AJf
pasBepTOK Jed0 O0OCTOMT Hao6opoT: OJHM3KHEe Ha pasBepTKe
06beKThl 00s3aTeJbHO OJM3KH W B TPOCTPAHCTBe (HO [ajieKHe
Ha pasBepTKe OG'BEKTHI TOKE MOTYT Ha CaMOM Jesie ObiTb OJH3KUMH
B rnpocrpaHcTBe). CoOBMeCTHBIH aHa/JH3 pas3sBePTOK H IPOEKIHH
Ha TpU3HAKM, KOMIIOHEHTHl MMOMOTraeT Jyulle IOHATb CTPYKTYPY AaH-
HBIX, JOCTOBEPHO OLLEHUTb PACCTOSTHUS MEXK 1Y OTAe/JbHbIMH OO beKTaMHU.

Hakonell, 151 BU3yanu3alnud NPUMEHSIOT METOLBl MHO20MEPHO2O
wraauposanus [1, 7, 9, 34, 39], KoTopble npeaHa3sHauyeHbl [JIs1
NOHCKA TAaKMX KOHGHUrypaluWd ToueK B MPOCTPAHCTBAX HH3KOH
pasmepHOCTH (OQHO- WIH JBYMEDPHOM), KOTOpble COXPaHsIu Obl
paccrostuusi Mexay OObeKTaMH B HCXOAHOM mpocTpaHcTee. Ilo
CMBICJIy 3TH MeTOAbl HaubOoJiee MOAXOAALIME /5 BU3yaJH3alluy,
MOCKOJIbKY COXpaHeHHe CTPYKTYpbl AAHHBIX — MX OCHOBHAasi ILeJib
W Kpurepuii KauectBa paborbl. K coxaneHnulo, paspabarbiBaTb
Haje)XHble MeTOJbl TAKOro THMa — 3ajadya He H3 Jerkux. 3aech
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Tak»e CHJIbHO CKa3blBAeTCs <IPOKJIATbE pasmepﬂocm»—npn
3HAYUTEJNbHOM 4YHCJe TMpU3HAaKOB (Oosabiie 20) npakKTHYECKHH
3¢ ekt nogo6HEIX MeTol0B mpornajnaerT. OAHAKO ClIe1yeT OTMETHTB,
4TO TOJBKO 3TH METOJbl MO3BOJSIOT «MOCMOTPETb» Ha CTPYKTYpy
JaHHbIX B MPOCTPAHCTBE K/IACCH(HKALHMOHHBIX MPH3HAKOB HJIH B

POCTPAHCTBE NMPHU3HAKOB pasHblX Tunos [l, 4, 39].

ﬂpaxmqecxue 3aMe4YaHHusA H COBETHI.

. AHanu3 [aHHBIX Ha OJHOPOAHOCTb — HEIPEMEeHHbIH 3Tall
peme}mﬂ BCeX THIOB 3aJady aHa/lu3a AaHHBIX.

2. He cnenyer nmpoeKTHPOBaTb JaHHble Ha MPHU3HAKH, Hmeloume
BBICOKHH K03(duuueHT Koppeasuuu (6osee 0,9) — Takue mnpoek-
LMK OOBIUHO MaJIOMH(OPMATHBHLI, NMOCKOJbKY MPH3HAKH NPaKTHYEC-
KU AYy6JUpYIOT ApYr Apyra. '

3. Ilpn pemeHHH NpaKTHUECKHX 3ahay HaM He BCTPeyauCh
rpynnbl 06 bEKTOB, HMEIOLIUX CJI0XKHYI0 (opMmy. ¢ ‘

4. Yrobbpl mpaBHJIBHO OLEHHTb ¢opMy rpynm (wapoBasi, |
JIMIICOMIHAST H T. 1), CJlelyeT BHHUMATEeJbHO CJeIUTh 3a MacIluTa-
60M, OTK/IaJIblBAEMbIM Ha OCSIX NIBYMEPHOH MPOEKIHH.

6.4. O6yuyaloT au «oGyqaiouine BbIOOPKH»?

Kak yxe ymoMuHHas0OCh, llelb pelleHHs] 3afayd pacno3HaBaHHUS
00pa30B MOXeT ObITb [ABOSIKOH: pack/iaccH(pHIHPOBATb HEKOTOPOE
KOJIMUECTBO KOHKPETHbIX OOBEKTOB, MNPUHALJIEKHOCTb KOTOPbIX
K KakoMy-l1H60 o6pa3y 3apaHee He H3BECTHA, HANMpPUMEp MO MPH3-
HaKaM, XapaKTepU3YIOLIHM COCTOSIHHe mMalueHTa, yKasaTb, 60JieH
OH (mepBoli o06pa3) WM 340pOB (BTOPOH 06pas);
NPAaBUJIO PACNIO3HABAHUA (€ro OObIYHO HA3bIBAIOT pewlaroujum npa
unom), KOTOpOe TMO3BOJSET MO 3HAUEHHSM MPU3HAKOB TMPOH3-
BOJIbHOTO 00'bEKTa NMPOBECTH KJAACCHPUKALMIO MOCJHEHEr0, HaNMpUMep
Ha#WTH codeTaHHe CHMIITOMOB, NpPH KOTOPOM MAaIlMEHT CUHTAETCH
6osbHBIM. KoOHeuHO, peliaiolliee MPaBHJIO 3aTEM MOXET HCIOJb30-
BaTbCs IJIsl PACIO3HABAHHUSI KOHKPETHbIX OGBEKTOB, T. €. AJs JOCTH-
JKEeHHs1 Uesd mepBoro tuma. [IpocTedmuii npumep peruaiouiero.
npaBujJia B [OBCEJHEBHOH KH3HH — oTMeTKa 37°C Ha mKajae
MEIUILHHCKOrO TepMOMeTpa: ecJH Temmepatypa cyGbekra Bbille, TO
OH cuMTaeTcsi OOJbHBIM, €CJH HUXKe — 310poBbIM [18, 21, 30, 49] i

Kak ke Moxer NOMOYb BH3ya/H3alusi NaHHBIX TNPH pelleHHH
3ajau pacnosnaBaHHﬂ3 T[TocKoJIbKY OHH pewaioTcst Ha MarepHade.
06 H3BeCTHOH INPHHAAJEKHOCTH K 00pa3aM HEKOTOPHIX OGBHEKT
(o6yuaioune BbIOOPKH), a OO6bekTaM 0O6ydaloIIUX BbIGOPOK COOT-
BETCTBYIOT TOYKH B INPOCTPAHCTBE OMNHCAHHS, TO KaXKIbli 06pas
IpejicTaBJeH B 3TOM NPOCTpPaHCTBe o6JjakKoM Touek. YeMm maJbll
JApYyr OT Jpyra pacnoJioXKeHbl o6/aka-o6pasbl, T. €. ueM Jyylle
OHH pasleJslloTCsl, TeM Jerde OTJIHYHTb OAHH 0o6Gpas oOT APYyroro:’
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22
21
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31

27

33
34

19

26

25

24

06"exToB - 33

Oxkno - 1,1

1—20—ecTecTBeHHblIe
06b-
NPOrpamMm;

13—20—T11. BepneH);

24—28 — TeKcThl

)

kM 34 tekctoB). O6bekTbl
11—13—J1. Ksponn;

norm c HHq)OpMaLI,MOHHblMM CUCTEMAMMU;

HHble—XapaKTepH1cTH
9—10—P. bBepHc;

30—34 — chopMYyibHbIE NOCTPOEHUS

5—8—B. LUekcnup;
(21—23 — ama

Puc. 6.14. lMpumep pABYX pasfenvmbix obpazos (aa

exTbl 21—34 — UCKYCCTBEHHbIE TEeKCTbl

rekctbl (1—4—A. C. [Mywxwuy;
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W naoGopor, eciu TOukH M3 pas3HbIX 06pa3oB NepeMellaHbl B npa
CTPaHCTBe, He 06pPa3yiOT pasie/HMbIX KOMIAKTHBIX TPYIM, TO. HAMHT
pewaioiiee NpaBUIO HJIH BEPHO PaCKAaCCHOULHPOBATH PACTIO3HABAE
Mble OGBEKTbI OKa3blBaeTcs HempocTo. [103ToMy oCHOBHOH 3amadge
BU3Yya/JH3aLUH JaHHbIX SBJISETCS OlleHKa PasieluMOCTH 06paso
(puc. 6.14). B wactHocTn, Anst ycnewHo# mnocienyouei pabor
aJrOpUTMOB pAacCHO3HABaHHUS I0Jb30BATeNb JOJKEH OTBETHTb H

MO OTAGNbHOCTH, MNPHUMEPHO OIMHAKOBYIO (OpMy; KakoBa (opma
Kaxk0ro o6pasa (IIapoBuAHAs, SJUIHICOMAHAS, CAOMKHAS); KaKylo
¢opmy umeer pasaensirouiasi 06pasel MOBEPXHOCTL (€C/]H OHA BOOOILL
CYL1eCTBYeT).

HOMEF TMFUSHAKA 13

0OBPAZ 1 OBFA3 2 OBFAZ 3
MUHMMYM . 2000"+2 MUAHKMYM . 2000"+2 MAHMMYM L 2000"+2
1% 22 * * §
* * *
* * *
1 * 33 * *
1 % 91 * *
1 * * 90 * *
2% % 98 114 * *
1 * % 59 * *
2 % 104 106 * *
* 1 % 99 *
* 1 % 74 *
* 1 % * 24 *
* 2 % ® 1 55 *
* 1 % % 5 *
* 1 * % 37 *
* 1 %= 102 *
* * *
* * : * i
#* * *
* * *
* * 2 %
. . 2 60 71
* * 1 * * 110
* * 2 % x 44 &8
* * 1 % 108
* * 1 * S6
* * *
* * *
* * *
* * *
* * * 4
MAKCUMYM . 2610"+3 MAKCKMMYM . 2610"+3 MAKCUMYM . 2610"+3 =

Puc. 6.15. TMpoekuun obyuatowmx BeiBopok Ha npusHak, KOTOpble MOKas3biBaloT ,‘
OTHOCHTENIbHO XOpOLUYIO pPa3aenumocts obpasos (gaHHble obcneposanus 113 nma-
UMEHTOB, MepeHecluIMX Pa3NMuHbIe TWUMbI LIOKA) i

OTBeTUTb Ha 3TH BOIIPOCBHI TOBOJIbHO JIETKO, KOrjaa NNPpOCTPAHCTBO i
ONHCAaHHA JABYMEPHO, HO €CJH IIPH3HAKOB MHOro, TO «YBHIETb> [
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popMy 00pa30B HIH OUEHHTb HX Pa3NeJTUMOCTb JOBOMBHO CJOKHO —
a5l 9TOTO HAl0 MOCMOTPeTb Ha JlaHHblEe C Pa3HBIX CTOPOH, MOXeT
6biTh, Aaxe «u3HyTpu». [losTomy B cucremax aHa/ud3a JAaHHBIX,
s uactHoctd U B CHUTO, ucno/ibsyloTcss pasjuuHble TpaduyecKHe
fpe/CTaBJeHHsl JaHHBIX, CONOCTaB/IeHHEe KOTOPLIX MOMOTaeT OTBETHThL
Ha MOCTaBJIeHHble BONPOCHI.

[Ipexk[e Bcero cieayeT o6paTHTbCS K ONHOMEDPHBIM MPOEKIHSIM
JaHHBIX Ha OTAeJNbHble MNpPH3HAKK (KOJMYECTBEHHble H/IH Kaue-
creennbie). [lo 3THM TpoeKUHUSIM cpasy MOXKHO COCTaBUTb IepBOe
preuaT/ieHHe O Pa3neNuMOCTH 00pa30B; OLUEHHUTb, KaKHe INPU3HAKH
qaubosiee BaXKHbl [Jisi PAaclO3HABAHHS; YBHAETb, HMEIOT JH 00pasbl
npHMEPHO OJMHAKOBble pacnpenesenus (puc. 6.15). 3areM MOXHO
MepexofnTb K aHaJH3y Pa3/MUHbIX [ABYMEPHbIX MPOeKUHi. 371ech
TaK K€, KaK M TpH pelieHuH 3ajnad TCPYNNHPOBKH OOBEKTOB,
[10JIe3HO IIOCMOTPETh MPOEKLHWH Ha Te Mapbl NPHU3HAKOB, 110 KOTOPbIM
o6pasbl Jydlile Bcero pasaensorcsa. He cienyer To/bKo B OAHY Mapy
BK/I0UaThb CHJIbHOKOPPEJHPOBAHHbIE NPHU3HAKH, IOCKOJbKY B 3TOM
clydae AByMepHasi NPOEKLUHs MO MHOOPMATHBHOCTH OyaeT He3Ha- .
YUTeJ]bHO OTJIMYAThCS OT OZHOMepHOH. HacTo HHTepeCcHYyI0 H BaXKHYIO
uHGOPMALMIO AT MPOEKUHMH Ha TrJaBHble KOMHOHeHThl. [Ipnuem
CTPOMTH 3TH MPOEKIHH MOXHO Io-pasHomy. Tak, ajs rJaBHBIX
KOMIIOHEHT BCeX AaHHbIX (06yyalomux BHIOOPOK M Pacno3HaBaeMbIX
00bEKTOB) 3TH MNpPOEKIUH, OCOOEHHO ecau 00pa3oB He CJHIIKOM
MHOTO (2—4), moMorarmT OLEHHTb (OPMYy pasieslollell MNOBepX-
HOCTH, ITOCKOJbKY «TOYKAa 3DEHHsl» Ha JaHHble 4acTo MNOJydaercs
GaarofipusitHoi, (puc. 6.16). Dojsee pgeranbHylo HHOPMALHIO
0 ¢opme TpyNNm MPELOCTAB/ISIOT MNPOEKUWHM AAHHBIX Ha T[JaBHbIC
KOMIOHEHTbl OT/JeJbHbIX 00pa3oB (o6Gydaloliux Bbl6opok). I[lpu
35TOM MOTYT NMPOEKTHPOBATHCS TOJBKO OOBLEKThbl NaHHOW OOyudaiouiei

Puc. 6.16. Mpu HeBonbwom uucne

06pasyoB NPOEKUMM AAHHBIX Ha

CTapwmne rnaBHble KOMMOHEHTbI

HaCTO NO3BONSAOT BU3YasibHO Oue-

HUTL  pasgenumocte U opmy
obpazos

3)
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L
BbIGODKH HJIM BCe JaHHble; B MOCJAENHEM CJydyae OUEHHBATh (GopMmy:
o6pa3a, KOHEUHO XKe, C/Ie/yeT TOJbKO MO 00beKTaM, (GOPMHUDPYIOLIHM
3TOT 06pas. 3

JIunms 3peHHs

nunuck. Mo TakoW npoekuuu
nerye oueHuTb OpMmy pasgens-
loLLEeN NOBEPXHOCTH

Hakonern, eme oJUH BapuaHT MPOEKTHPOBAHUS TPUMEHSETCS IS
OLeHKH (OpMbl pasjelisiionledl MOBEPXHOCTH MeXAy NapamMi oGpas
30B. B 3TOM ciyuae m10CcKOCTB, Ha KOTOPYIO BEIETCSI MPOEKTHPO=
BaHHe OGbeKTOB, BhlOMpaeTcsl Tak, 4ToObl 06pasbl Ha HeHd XOpoll
pasaensiinch (puc. 6.17). 3areM no NpoeKUHH CYIAST, UMeET JIH Pas
neJsiiollasi MOBEPXHOCTb JIMHEHHYI0 (opMy (mpencraBJsieT oGOl
MJIOCKOCTb B MHOIOMEPHOM MPOCTPAHCTBE), MPOCTYIO KPHBOJHHEHH
HJIM CJIOXHYI0 (opmy (puc. 6.18).
<@

a)

X X

Puc. 6.18. Mopmel paspensitowen obpassl hosepxuocm: nuHenHas (a), npocrad
KpuBonuHeiHas (6) u cnoxkHas (B)

“paKTH‘ICCKHC 3aME€4YaHHUAA H COBETHI.

1. He caenyer 60sTbcsi OGHIHST pa3iuuHbIX NMPOEKIHH. MHorue H3
HHX MOTYT OKa3aTbCsi HeHH()OPMATHBHBIMH, 3aTO HEKOTOpPbie MOTYT
IaTh UEHHYI HH(popMalHio. ‘

110

2. Cyenyer npoBepsiThb THIOTe3bl, BO3HUKIIKE MOC/IE aHa/IM3a Ka-
KOH-1H60 MPOEKIIUH, HA APYrOH HJIH APYTHX MPOEKIHUsX.

3. B Tex 3amauax pacmno3HaBaHHUsl, KOTOPble HAaM MPHXOILHJOCH
peliaTh, He BCTPeYaJsoCh HU 00Pa30B, HMEIOLIHX CJIOXKHYIO (opmy,
HU CJOXKHBIX Pa3iessiolnX MOBEPXHOCTEH.

4. Tlo HamweMy OMBITY yallle BCero o6pas3bl HMEIOT CXOAHBIA pas-
Mep 4 (opMy, a pasje/siollie UX NMOBEPXHOCTH NPUMEPHO JIHHEHHbI.
[Ipu 3TOM pasienHMOcTb 00pa3oB OblBaeT CaMoil pasHOH — OT 4veT-
KX, APKO BbIPaXKEHHbIX rpynn (cM. puc. 6. 14) 10 MOJIHOH «Kalu».

5.- MHorga BcTpedaroldecsi MPOCTble KPHBOJMHEHHbIE Pa3essiio-
liMe TMOBEPXHOCTH BO3HHKAIOT, Korjga o6pasbl B MPOCTPAHCTBE OINH-
CaHHUSl HMMEIOT pasHblil pa3Mep U B 3HAUUTENbHOH CTeNMeHH IMepe-
CeKaloTCsl. i

6. Eciu mnpusHaku B TOJl pasHOTHNHBI, TO BCE H3J0XKEHHOE
B 3TOM pasjeje MPUMEHSIOT ,K MOANPOCTPAHCTBY KOJHYECTBEHHBIX
¥ KaueCTBEHHbIX MPH3HAKOB CO 3HAUHTEJNbHBIM YMCJIOM TpajalMi.
OcTasbHble MPHU3HAKU MOKA He 3aTParuBaloTCs.

7. Korga B [aHHbIX MHOro- KJ1acCH(HUKALHOHHBIX IPU3HAKOB,
eMHCTBEHHBIM JOCTYHBIM METOAOM BH3ya/H3alUH SIBJISIETCS MHOTO-
mepHoe IKaiupoBaHue (cM. § 6.3). Ilo monydaembiMm rpadukam
MOKHO CYAHMTb TOJBKO O Pa3leJHMOCTH 00pa3oB; NMOHATHS (HOPMbI
¥ pa3MepoB 006pasoB B 3TOM CJyuae BbIPOKAAIOTCH.

6.5. MYHKUMSA M apryMeHThbl

[Ipu pemieHuu 3ajay ONHCaHMA LeJeBOro IpH3HaKa Tpebyercs
HalTH (YHKIMOHAJbHYIO 3aBHCHMOCTb, AaNlPOKCHMHPYIOILYIO CTa-
THCTHYECKYIO 3aBHCHMOCTb 3TOrO NPU3HAKa OT Bcex ocTanbHbix. Hail-
JleHHOe ONMHCAaHHe MOXKeT HCII0Jb30BaThCsl HE TOJbKO caMo Mo cebe
KaKk MaTeMaTHuecKasi MoJejb HCCJAeAyeMOro sBJEHHs, HO H HIJ4
NPOrHO3MPOBAHHKSI HEM3BECTHOTO 3HAUeHMs LEJEeBOro Mpu3HaKa vy
KaKHuX-J1H60 06'beKTOB, He y4aCTBOBABLIWX B NOCTpoeHHH Moaenu. Ha-
npuMep, Mo coOpaHHBIM AAHHBIM 06 YPOXKaHHOCTH CeJbCKOXO3SHCT-
BEHHOH KyJbTYpbl M COIYTCTBYIOIIHX MOTOAHBLIX YCJHOBHSIX (CpenHed
TemMmepaType, ypPOBHE OCaiKOB, YHC/le COJHEYHbIX [HeH B IMepPHOA
CO3peBaHHsi) MOXKHO HCKaTh (PYHKLHIO, BbIpaXkalollylo 3aBHCHMOCTDb
YPOXKAHHOCTH OT CYIIECTBYIOIIHX CE30HHBIX YCJOBHH, a 3aTeM HC-
N0/1b30BATh NOJyYEHHYI0 HHOPMALHKIO JIsi TPOTHO3UPOBAHHS ypoXKas
Y2Ke 10 JaHHBIM KOHKPETHOTO TEKYILEero ce30Ha. 31ech MPOoC/IeK HBAIOT-
Csl ompejeJeHHbIe apaJjJiesu ¢ 3ajauedl pacrno3HaBaHusl, Korjaa mnoct-
PoeHHoe pelnaloliee NMPaBHIO HCIOJIb3YeTCsl /ISl MPOrHO3HPOBAHHMS
NpHHa1/eK HOCTH 00BEKTa K KaKoMy-1160 06pa3y. OTJaH4yHe COCTOHUT B
TOM, YTO [e/1€BOH PHU3HAK B OJIHOM CJy4ae ecTh IKa/Ja HaHMEeHOBaHHH
(MmyTess MMeHa usM HoMepa 00pa3oB), a B JPYroM — KOJHYECT-
BeHHasl [uKa/Ja (MILyTCS KOJHYECTBEHHblE 3HAYEHHs LeNeBOro IPH-
3Haka). [losromy, HanpuMep, B Cilydae KayeCTBEHHOIO Le/1IeBOro MpH-
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3HaKa MPOrHO3HPOBAHHE MOXHO BECTH B paMKax paclo3HaBaHH
06pa30B, U ONHCHIBAEMbIMH HUXKE METOLAMHU peepecCUOHH020 AHAAUS
(cMm. [3, 14, 16, 33, 40]). ‘

[To cyTd camoii MOCTAHOBKH 3ajayl OMNMCAHHUS 1eJeBOro MpH-'
3HaKa MOHSITHO, UYTO (PYHKIIMOHAJbHOE ONUCAHHE CTATHCTHYECKOH 3a-
BHCHMOCTH OyIeT TeM YCIelllHee, UyeM TeCHee KOPPEeJHPOBAHbI Ie
JIeBOH TpHU3HAK, BbIOpAHHbIA B KauecTBe 3aBHCHMOH IepeMeHHO
(byHKUHS), U ocTajbHble NPH3HAKH, Ha3blBaeMble He3aBUCHMbIM
mepeMeHHbIMU (apryMeHThl). @yHKIUA, TPUOIHKEHHO onucmaaxomasp
B3aMMHOCTb I1€JIeBOO U OCTa/JbHbIX INPH3HAKOB, B IPOCTPAHCTBE
ONUCAaHHSA NPEJCTAB/IACTCA HEKOTOPOH MOBEPXHOCThIO, KOTOpPasi B MPO-
cTefilleM ABYMEpDHOM cJyyae (OAHA 3aBHCHMas M OJHA HE3aBHCH
Masi HepeMeHHasi) $IBJsSeTCs JHHHeH, Ha3blBaeMoO# Teoperuuecko
Aunuell peepeccuy He3aBUCHMOH MNepeMEHHOH II0 3aBHCUMOH (pHC
6.19). Busyanusauusi gaHHBIX MOMOraeT OLEHHTb CTeleHb B3aHMO
3aBUCHUMOCTH 3aBHCHMON H He3aBHCHMBIX MePeMeHHBIX; HalTH dopMm
JIMHUM WJIM TIOBEPXHOCTH perpeccHM; MpencKas3aTb KayecTBO pelie-
HHUSl 3ajlaud, OXKHJaeMble Pe3yJbTaThl.

2)

x(

Puc. 6.19. Teopemqecxaa NMHK
perpeccuu 3aBucMMON nepemen
ot x{) no Hesasmcumon x(2
(DYHKLMOHANLHO OMMCLIBAET CTATH-

CTUUECKYIO  B3aMMO3ABMCMMOCTB
x(1) y x(2)

(1)

OcHoOBHbIE 3a/aud 3Tana BH3yaslu3alMH MPH MPOBEIEHHH Perpec-
CHOHHOTO aHa/ni3a — OLeHKa GOPMbl TEOPETHUECKOH JHHUH (B CAYUYAE
MHOTHX HEe3aBHCHMbIX IEeDEMEHHBIX — IOBEPXHOCTH) PErpeccHH; OleH-
Ka CTeNeHH BJIHSIHUS OTAEJbHBIX NPH3HAKOB Ha IleJEBOM.

Hnsi storo HamboJsiee 1enecoo6pasHO pPaCCMOTPETh JIBYMEDHBI
NPOEKUHH NaHHbIX Ha IJIOCKOCTH, 00pa3OBaHHbIE LEJeBbIM NPU3HA
KOM H Ka)KIbIM H3 OCTAJIbHBIX. Mo sTm NPOEKI UM MOXKHO YBHIETh,
KakK BJMSET HM3MeHeHHe Kaj)KIOoro MpU3HaKa Ha I1eJeBOH, OleHUTh
¢opmy JuHMM (NMOBEPXHOCTH) perpeccud. [asi storo nocrymnaioT
caeayol UM 06pa3oM: HHTePBaJ H3MEHEHHsI HE3aBUCHMOro MPU3HAKA
pas36buBaeTcsi Ha psA MOABIHTEPBAJOB, B KaXIOM H3 KOTOPBIX Ha-
XONAAT CpefHee 3HAUeHHE [eJIeBOr0 MPH3HAKa Yy BCeX MOMaBUIHX
B Hero 0o0beKTOB H OTMEYaloT MOJYUeHHYIO TOUKYy, HaKOHell, COefH:-
HAIOT TOJIyUEeHHble TOYKH JIOMAHOW, NMPSMOH HJIH KPUBOH JIHHHEH,
HasblBaeMoOH auHueli amnupuueckoii peepeccuu (puc. 6.20). -

Ha npakruke, ofHako, 4HC/IO HaOJIOAEHHH He3aBUCUMOH mMepes
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Puc. 6.20. dmnupuyeckas nuHUS perpeccuu onpepensercs CPeAHUMU 3HAYEHUSIMMU

3aBUCMMOMN nepemeHHoi (3apnnata) B pasnMuHbIX MHTEPBanax He3aBMCMMOMW nepe-

meHHOM (BO3pAacT) (AaHHble — HacTb pPe3ynbTaTOB couuonoruueckoro obcnepo-
BaHMs)

MeHHO#H yacTo 6biBaeT Majao (4ucja0 00'beKTOB €IUHHILbl UIH JECATKH),
43-3a 4ero 3MMHUPUYECKYIO JIMHHUIO PerpecCHd NMOCTPOUTb OYeHb TPYI-
HO W/ Ja)Xe HEeBO3MOXKHO (B KaX/IblH MNOJAbIHTEpPBa/J MoNagaer
C/IHIIKOM MaJjio O00beKTOB, UTOObl MO HHUM HAJEXHO OLEHHTb Cpel-
Hee). [lo3TOMy TepMHH <«JHHHSI perpeccHus (MJH «perpecCHOHHas
KpHBasi») 3aKpPEMUJICS TOJBKO 32 TEeOpeTHUeCKOH JHUHHeH perpec-
CHH, ¢dopMa KOTOPOH OLEHHBAETCS HENOCPEACTBEHHO IO JaHHbIM,
MHHYSI 3Tal MOCTPOEHHS] 3MIHpHUYeCKOH KpuBo# (puc. 6.21). 3Ha-
YUTeJIbHAsI TECHOTA PACHOJ0XKeHHsI 00bEKTOB OKOJIO JIMHHH PErpeccuu
YVKa3plBaeT Ha TO, YTO KOHCTpyHpyeMasi MOJAeJb HMeeT Xopollee

x@ <@ x®

XD < XD

Puc. 6.21. DOpMbl NMHUU perpeccumu: nuHenHas (a), NpocTas KpPWUBONWHEHHast (6),
u cnoxxHas (B)
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HOCTH pErpeccHd M KauecTBO MOAeIH B LeJoM OyJIeT XOPOIIAM
(puc. 6.22).

XM

a)

3)

x(

0)

x@) g x®

Puc. 6.22. [lsymepHbie NpOEKLUMM MOFYT MOKasbieatb cnabyto cBf3b 3aBUCMMON M
KaXK[AOW M3 HE3aBUCHUMbIX MEPEMEHHBIX, XOTS MHOFOMEpPHas MOAeNb OueHb TOUHO
ONUChIBaeT paHHble: BCe OBLEKTbI NEKAT B OAHOM MIOCKOCTM (@), UTO MOMKHO

obHapyxHTb Npu onpegeneHHoM Touke 3peHus (6)
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B 3TOM cjydae OGHApyXKHTCS pealibHbIH Pasbpoc OOGBHEKTOB OTHO-
CUTeJbHO MOBEPXHOCTH perpeccuH, B [aHHOM IIpuMepe — mpsimMas
nuHuda (cMm. puc. 6.22, 6). Bbibop Takod TOUKHM — 3ajaya, MO CJIOXK-
HOCTH TIOYTH 3KBHMBaJIEHTHAsI HAXOXAEHHUIO HCKOMOH (DYHKLMOHAJbHOH
3aBHCHMOCTH, MO3TOMY uallle CHauya/jla HaxoAAT 3Ty 3aBHCHMOCTHb
(cm. § 7.4), a 3areM yxe MO Heil CTPOAT MPOEKLHIO NAHHBIX Ha
ONTHMAJbHYIO TJIOCKOCTb, O KOTOPOH M OCYLIECTBJ/ISAIOT BH3YaJbHbIN
KOHTPOJIb KauecTBa Hal1eHHOro QYHKUHOHAJIbHOTO OHMHCAHHS.

I]pal(mqecxue 3aMeyaHus U COBETHI.

1. B 6oabIIMHCTBE 3ajad, KOTOpble HaM MNPUXOAMJOCH pellaTh,
perpeccuu OblIM JIMHEHHBIMH, PEIKO — npocToil KpUBONHHEHHOH (op-
Mbl, 1 HHKOTJla — CJIOKHOH (POPMHBI.

2. KauectBo Mojesieli 6bIBANO CaAMbIM Pa3JIMUHbBIM.

3. Eciy npusHakoB MHOro, TO B IEPBYIO OYepelb CJefyeT Mpo-
CMOTPETb MPOEKIHH C ydacTHeM TeX He3aBHCHMbIX MepeMeHHbIX, KO-
TOpbie MMeIT Hanbo/bllHe KO3(P@ULUHEHTE KOPPeJslHH C LEeJeBbM
PHU3HAKOM.

4. Ecau B TO]JL umeloTcsi KaacCH(DHKAUKHOHHbIE TPH3HAKH, MPOEK-
LMK C HX yd4aCTHEM MOXKHO pPacCMaTpHBaTh TOJIBKO IOCje NpeiaBa-
PUTENLHOTO O6OralleHHsi COOTBETCTBYIOLIUX MIKa/Jl HAHMEHOBAaHHH —
T. €. MepeBojia 3THX NMPH3HAKOB B Pa3psii KAYECTBEHHbIX HJIH KOJH-
UyeCTBEHHBIX.

5. Eciv 1Mo HeKOTOPbIM TPH3HAKAaM perpeccusi MpeacTaB/sercs
HeJJMHEHHOM, c/edyeT MOMbITaTbCsd HAaHTH TakHe (QYHKUHOHAJbHbIE
npeo6pa3oBaHUsl 3THX MPHU3HAKOB, NMPH KOTOPHIX JIHHHH Perpecchu
N0 HUM OYyAYyT NPSAMBIMH.

6.6. BepHeMcs KO BTOPOMY 3Tany

OCHOBHbIM pe3yJbTaToM paboThl Ha 3Tane BHU3yaslH3alMH NaH-
HbIX [OJIKHO CTaTh Jydillee NMOHHMaHHe M0Jb30BaTe]eM CTPYKTYPHI
COGpaHHBIX JaHHBIX, NMOJydeHHe MM HH(oOpMalHH O B3aHMHOM pac-
0JI0YKEHUH 06BEKTOB, BaXKHOCTH NMPH3HAKOB, HAJHYUH TPYNIHPOBOK
(k1acTepoB) OGBEKTOB M T. M. JTa HHPOPMALHA HYXKHA MOJB3O-
BaTeJql0 HA [Ja/lbHeHINMX 3Talax aHaju3a — Kak [Js1 Jydllero Io-
HUMaHHSI HCCJIENYEeMOro sIBleHHs, TaK M JJsi BBOJA ee B CHCTEMY
aHa/j¥3a JAHHBIX C LeJblo OnpejeneHdsi HanbOoJee ONTHMAJbHbIX
aJITOPUTMOB O6PaGOTKH M PEXHUMOB MX (PYHKIHOHHPOBAHHSI.

PesynbraThl, MOJydeHHble Ha 3Tane BH3ya/H3alluM, MOTYT OKa-
3aTbcA ONMpPEeAeSIOIMME A5l JOCTHXKEHHSI IeJH BCEero HCCie1oBa-
Hisi. OHAKO CKOpee HCKJIIOYeHHEeM, YeM MPaBHJIOM, SBJSAETCS CHTya-
UHs1, KOT[a TaKue pPe3y/bTaThl I0JydaloTCsi cpasy ke nocje MmocTpoe-
HHS TepBBIX XKe pacnpepesneHuii M npoekuud. ITosTomy BbUHMCIH-
Te/IbHbIH SKCTIEPUMEHT 110 BU3yalH3allii PUXOAHTCA MOBTOPSITH CHOBA
W CHOBA — C pa3HBHIMM OObEKTaMH, NPH3HAKaMH, NMpeoOpa3oBaHHsl-
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mu. Jlasi sToro Tpefyercs BO3BpallaTbCs K STally paboTbl C apXxu- !
BOM JaHHbIX, penaktupoBath TOJl, BHOBb MpOCMATPpHBATE BCIO €e
WK OTHe/bHble OO0BHEKTHI (npu3HaKH), BbIOUpPATH IS JalbHeALIHX -
SKCTIEPHMEHTOB pasJiHuHble MOJAMHOXKECTBA JIAHHDIX. [lpexnae uem
[lepeunciuTh Haubojee THNUYHbIE CHTYAlHH, clesaeM OIHO CYyILIeCT-
BeHHOe, Ha Hail B3I/, 3aMeuaHHe. MHoroe u3 H3J0XEHHOTO HHXKE
(niu W3 TOTO, O YeM YxXe uuia pedb B 3TOi riaBe) MOXHO CPop-:
MyJHpPOBaTh B BHAE «ECJH {ycnoBue), TO {neficTBHE) », HaNpUMep
«ec/Ii JBa TMpH3HAKA HMEOT KO3((UIHUEHT KOPpEIsALIH Goabiue 0,9,
TO OLWH M3 HAX MOXHO otdyocutb». Kasasmoch 6bl, TaKHe CHUTYyallHH
MOXHO MpelyCMaTpuBaT: [ apaHee W 3anporpaMMupoBarh cUCTEMY
aHAIM3a JAHHBIX Ha BbIIOJHEHHE COOTBETCTBYIOLIMX gefictBui. Of-"
HAKO 3TO ObLIO 6bl JEACTBHEM HCKJIOUHTEJIbHO B paMKaXx CTATHUCTUKH,
HUKAaK He Y4YUTHIBAOUIUM HH crienipuKu [peiMeTHOd 006/1aCcTH, HH
CYLIHOCTH pellaemMoil 3ajauy, HH elle MHOTHX Bellle#, KOTOpble 3HAET
HO/Ib30BATe]b, HO KOTOpbE HEBO3MOXKHO (HOPMaU30BaATD. [Tostomy
BCe BbIBOJbI, KOTOpble CHCTeMa, CIENHaJuCT 1o aHaJjusy JLAHHBIX |
WM aBTOpPbl 3TOH KHMTH Je]aloT OTHOCHTEJBHO dopmanbHbX (B
4aCTHOCTH, MPOCTPAHCTBEHHBIX HJIH BH3yaJIbHbIX) B3aHMOOTHOLIEHHH:
a6CTPAKTHBIX TOUEK — OOBEKTOB H NMPH3HAKOB, M0JIb30BAaTeNb J1OJKEH
BOCIPHHUMATh U MPENOMIIATL COAEPKATENBLHO, OTHOCHTEJbHO OO0BHEK- 1
TOB peasbHOCTH.
[lo pesyibTaTaM BH3YaJpHOrO aHaan3a JAHHBIX BO3MOXKHbBI CJI€~"
Aylollhe TUHMYHbIE CHUTYalHH H JEeUCTBHS. '
1. BusyaspHblil aHajiu3 HUYero He Aae€T (npu pacrno3HaBaHHH
06pa3bl He PasJlesisioTCsi, MPH TPYNIUPOBKE HE o6pasyloTest Kjaac-
tepst u T. n.). Cienyer mHombITaTbCs JOBECTH 10 KOHIlAa aHaJ/H3
uMetomiedics T, MOCKOIBKY OTpHLaTeJ]bHbIA pe3yJbTaT 3Tana BT
3ya/M3alHy MOXKeT 03HaUaTh TOMbKO OJIHO: MEPEL cJleyolUuM 3TaTIoN
He MOSIBHJOCH HHKAaKo#d HOBOH HHpopMauuun O NaHHbIX, KoTtopast
6L TmoMOra B jaadbHeiimem. Ho mpexje uyeM MEPeXOluTb K cje-
apyiollemMy 3ramny, nonpoGyiite nepedopMyIMpoBATH 3anady (na-
npuMep, OT pacno3HaBaHUs MepefiTH K NPOrHO3UPOBAHHIO I1e/1eBOro
IpU3HAaKa) W CHOBA MOBTOPUTH STall BH3YyaJIH3alHH.
9 HauGosiee TUMMYHBIE pPe3yJbTaT aHa/lu3a MEpPBHIX MPOEKIHH
M pacrupejeseHuii: HMeloTCs OTAC/IbHBIE 06BEKThI, JajeKo OTCTOfA
lupe OT OCHOBHOH Macchl Touek. [lake ecnu Takue 00beKTbl HES
ABJISIIOTCS BBIOPOCAMH, OHH MOTYT MellaTb BHU3yaJlbHOMY BOCHPHSI~
THIO, <TIOJABJISAS» CTPYKTYPY A@HHBIX, HANpUMEp CMellasd BCEe TOUKH
Ha rpaduKe B OJHY CTOPOHY M CTECHss HX. Jlois siydiiero BOCHpHS:
tHa (a MOXeT ObiThb, H IJIst GoJsiee KaueCTBEHHOTO pelleHHsi) MOXKHO
MOBTOPHTH MOCTPOEHHE, HCKIIIOUUB 3TH 0O BEKTHI.
3. AcuMMMeTpHUHbIe pacmpe/e/eHns OTAe/bHbIX NPH3HAKOB, HeJlu-
HefiHble pa3jle/siiollie MOBePXHOCTH M JIHHHH PErpeccut — curnaj K
TOMy, uTOGbI MOABEPrHYTb COOTBETCTBYIOULHE IPU3HAKH G yHKIHO=
HaMbHbIM Tpeo6pasoBanuaM. [lomumo peKoMeHalui, JaHHbIX
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5.4, M
%poe};uugx{;&ansonéupmg npeobpa3oBaHUs TaK, YTOOHI JBYMEpHble
bIBaJd OJIM3KHE K JIHHEHH l
e bIM B3aMMO3aBHCHMOCTH
4.
. ecﬂﬂﬂzénnpymune NpU3HAKH JyYllle HCK/II0UaTh H3 PACCMOTPEHHUS
8 con PO€KIMH Ha T/1aBHblE KOMIIOHEHTHl HJIH (PaKTOph 110KA3bi-
i HoégggeonHcoouﬂepmaTeJIbHylo HH(POPMATHBHOCTb H YJ0BJETBO-
U I1eJIM UCCIIeIOBAHHMS, TO MO
»KHO BOOOIIE 3aM
CUCTEMY NPH3HAKOB — MepeHTH ; g 15
K TJIaBHBIM
sl KOMIIOHEeHTaM HJIH (dak-
5. IT
" p};p;ﬂpnachﬂoe}mn MHOKeCTBa O0'bEKTOB Ha eCTeCTBEHHbIe TPyIl-
bIMH XapaKTePHCTHKAMH (
o HanpuMep, pasphbiB
pe3KHH H3JIOM B JIHHUH DPerpeccHH 7 p i
HaJlMuue KJ1acTepoB 006
c/ie[lyeT peiaTb NOCTaBJEHHYIO ’ 2 e
3ajlauy OTAEJNbHO MO Ka i
00bEKTOB (KOHEUHO, ecJsH ey el
; IPyNNHPOBKA — He IieJib aH
anusa). Haan-
ype TPYIMI, Kak MpaBHJIO, CB :
, CBHUJETENbCTBYET O TOM, Y
ONHMCHIBAETCS HEe OIHHM, a Hec ' Herdfrs R
] KOJIbKUMH 3aKOHAMH, KOT
HCCJIeIOBAThL OTAEAbHO, 06pab : i
3 aThiBasi OCJAeN0BATE/bH
foulge noarabauubl — yactu T, AN )
b Eg.rIIIH pe3yJsbTaThl MPUMEHEHHS] METOLOB OGOralmeHus cjaabbix
MO}KHOH Hg;gﬁnlo:b MHTEPECHBIE COJlepXKaTeJbHble HHTEPIPETALHH, TO
THIBl NPU3HAKOB B TAJ] ,
T U 3aMEHHUTb CTa
3HAUEHHSA Tpafauui ObIBII el
X KJac
SHan Y CH(HUKALHOHHBIX MPH3HAKOB Ha
7.
i 130006%1333}%“%MM aHaJénsa HWJIH HCXOAS H3 <«BHECTATHCTHYe-
HHHU, MOXKeET ObIThb, 11e71ec000
43HO BBECTH B
» ; p eca, T. e.
Tbli(g?bﬂuieénu BAXKHOCTH JJI1 PA3JHYHBIX NMPH3HAKOB. CnenyeT, YUH
) BeC B INPOCTPAHCTBE ONMHCAH :
y Usl UHTEpIpeTHpye
MacwTabHbIA KO3 duime e g
HT NPH3HaKa, YBEJHUUBAIOLIHH
- 6 ; UIUA WU YMEHb-
; II]OL;L;I}I{/I paCCT(ic))ﬂHHH Mexay o6bekraMu. Hampumep, SaILaH]/I}(/E Beca
HmpC Oﬁaxy x) TNIpHBENET K pAacTsXKEHHUIO TMPOCTPAHCTBA ONHCA-
'beKTaMH B HeM B JBa pas3a B Hanpas/eHHH x(), yBeJHUUT

'6.7. Mpumepbl

Ha n )
pamoanggnbmymem (BTOpOM) 3Tame pelleHHs 3a1a4H O CTOMMOCTH
e pOaTypr (em. § 5.5) Gbutn copmuposansl e T (c
HpHSHaKaMpH)BaI;IHHMH HCXOJHBIMH JaHHBIMH H JIOTapUOMUPOBAHHBIMH

. Ha tperbem srame 6bu10 Ha

‘ Jar

MHF{){X et U 0 HCCleJOBaHHE 3THX
FHCToFr)gan];;gFOM obpauiersnn K cucreMe CHTO 6blin moayueHsl

BCEX MPHU3HAKOB (CcM. puc. 6.2
- . puc. 6.2), okasaBlunecss 1Js Bcex
OpMﬂeleI():(M HpH3H§K20B (mepBass TIIl) npakTHuecKH G6JHM3KHMH MO
e Ao puc. 6.2,a; puc. 6.23): pe3ko acHMMeTpUUHbIe ¢ GOJIbIIHM
yajie (mepBblil CTOJNGEL THCTOrPAMMbI 3aHHMAET HECKOJIb-
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KO CTPOK pacheuaTKH) M HECKOJIbKHMH OObEKTaMH, 3HAUHTE/bHO
OTCTOSIILHMH OT OCHOBHO# Macchl. [Ipe/nosioxkenne, uTO 3TH 00'bEKTh
NPeACTaB/ISAIT CO60H «BbIGPOCH» (OIIMOOYHbIE HJIM PE3KO BbLIENs
IolKecs YHHKaAbHble 06pa3bl pajuoannaparypbl), He MOATBEPAHIOCH
HocJie HCKJIIOUYEHHST COOTBETCTBYIOLIHX 00bEKTOB opMa THCTOrpamMm
ocraJjiach mpexHel (puc. 6.23,6). HenameHHOCTH POPMbBI THCTOrP aMMBbL
NPH UCKJIIOYEHHH OTJIHMYAIOLIMXCSH OT OCHOBHOH MacChl OObEKTOB CBH-:
JerebCTBYyeT 06 060CHOBAHHOCTH MPENNOJIOKEHHST 0 HEOOXOAUMOCT |
npeo6pa3oBaHusi IPU3HAKOB JIOTAPH(PMHUECKOTO THIIA, YTO MOATBEP2K-
naercss u puc. 6.2,6. Takum 06pa3oM COBMECTHBIH aHaJU3 THCTO:
rpamMM, a TakXke ABYMEPHBIX NPOEKLUHH Ha mapbl NPH3HAKOB (A4
MCXOAHBIX MPHU3HAKOB HE TPHUBOASTCS) MOKAasas LeJaecoo0pasHOCTh
B JaJbHEHIIEM HCMOJb30BaTh MpU obpaborke Bropylo TII (c mpo-
JorapuMHPOBaHHBIMH TpH3HAKaMK). B nanbHediemM NMpH pelleHHH
3ajayd paccmartpuBasach Jumb 3ta TIO.

Ha cienyomieM 1iare aHaju3y H COBME@CTHOMY pacCCMOTPEHH
nojaBepraJuch AByMepHbie npoekuuu (cm. puc. 6.5, 6.10) u Koppe:
JSILHOHHAS MaTpHIla MPU3HAKOB (cM. puc. 6.6). Mcxonsa us koppeJss
ILHOHHOH MAaTpPHIbl ObUIH BblJeJeHbl Napbl B3aHMO3aBHCHMBIX MPH3
HAKOB M pacCMOTPeHbl TpoeKUUH 00beKToB TIJl Ha MI0CKOCTY
0o6pa3oBaHHble STUMH TNPH3HAKAMH, KOTOPbIe MOATBEPIAHIIH JIMHEHHYIG
B3auMo3aBucuMocTb paccmarpuBaembix KTII (cm. puc. 6.5,a).

Hecko/ibKo HEOXHIAaHHOH NJISl OJb30BaTEIs 0Ka3a/jachb CU/bHAS
KOPPeJISIHOHHAS CBA3b MEXIY KOJIMUeCTBOM CTAHAAPTHHIX H HeCTaH-
JIAPTHBIX Y3JI0B B PalMOM3JeJ]HUsIX, YTO OOBSCHSIETCS MPOsiBICHHEM
0611ero CBOMCTBA KOHCTPYyHPyeMbIX H3eui. s co3naHusi HOB
06pasioB HeoOXOAUMbl HecTaHAapTHbLIE Y3J/bl, YTO, B CBOIO Ouepes
TpebyeT UX cOrjacoBaHHsi (Kak MexAay co0OH, Tak M CO CTaHJap
HBIMH), KOTOpoe 3¢ (heKTHBHee MPOM3BOAMTb CTAHAAPTHBIMH Yy3JaMH
He 3arpaunBasi [ONOJHHUTEJIbHBIX CPEACTB Ha HUX pPaspaboTKy.

Bce ocrasbHble 3HaueHHS] B KOPPEISLLMOHHOH MaTpulle MOATBEP:
KIAITCS OOBIUHBIMH PACCYXKAEHHSIMH JAaKe 0e3 MPHBJIEUYEHHS T
6okux 3HaHHH npeaMmeTHo# obJsactu. CienyeT OTMETUTb 3HAYHTE
HYI0 B3aMMO3aBHCHMOCTb MEXIY CTOMMOCTbIO H3[e/NHsI H KOJH
CTBOM pajf03JeMeHTOB, CTOUMOCTbI0O W BecoM. HMcxoms u3 370l
(akra ObUIO CHoeNaHO MPEeANOoJOoXKEeHHe O TOM, UTO BHe 3aBHCHMOCTH
OT HaJHYHS TPYNIHPOBOK B NAHHBIX (HAJUUKS PA3HBIX KJAACCOB all
napaTypbl) CYLIECTBEHHO€ BJIMSIHHE Ha CTOMMOCTb JOJIKHbl HME
NpU3HAKH «00Illee KOJHUECTBO PAaNHOJEMEHTOB» H «BECY. i

3areM U3 paccMOTpeHHs OblT HCK/IIOYeH MPU3HAK «CTOMMOCTI
pajnou3ieauii», MOCKOIbKY TOHCK BO3MOXKHbBIX I'DYNNHPOBOK 00BbeK
TOB ObLIO pellleHO MPOBOAHWTH JHLIb HAa OCHOBAHHHM KOHCTPYKTOP
CKO-T€XHOJIOTHUECKHX NapaMeTpoB paauoudgenuit (cm. § 5.5).

Kak yxe oTmeuasoch, pe3yJbTaTbl I'DYNNHPOBKH NPH3HAKOB HE
OCHOBAHHH ydYeTa HX B3aUMHBIX KOPpeasiUi HJLIIOCTPUPYIOT PHE
6.7 u 6.8. Anaausupysi mMoJydyeHHbIE Pe3y/bTaThl, MOJb30BaTENb HE
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fbl YAOBJETBOPEH pa30HeHHeM MPU3HAKOB JIMIIb Ha JABE TPYMIbl
(cm. puc. 6.8, mar 8). Jra KnaccuduKalnus COOTBETCTBYET CaMOMY
«rpy0OMY>» [€/JeHHIO NPU3HAKOB Ha TPYIIbI, KOTOpbie MOXHO Has-
BaTh TEXHONOTHYECKOH M KOHCTPYKTOpCKOH. Bosiee uHTEpecHO# H
colepIKaTebHOH Oblia NPH3HAHA Kaaccudukauus wara 6:

1) Ko/MMuecTBO CTAHAAPTHBIX M HeCTAaHJAPTHBIX y3JOB H obluee
4CJI0 KOMIIOHEHTOB XapaKTePH3YIOT KOHCTPYKTHBHYIO CJIOXKHOCTD pa-
NMOHU3IeJUH;

2) KOJMYECTBO MHKPOCXeM M HX THIOPa3MepOB XapaKTepu3yer
ypOBEHb MCIOJIb30BAHUST MHKDPO3/MEKTPOHHKH;

3) ofllee KOJMYECTBO PaJHO3/JEMEHTOB, MEUATHBIX MJIAT, MEX-
1aTHBIX COeJHHEHMH M Macca H3JeJdsl XapaKTepH3yloT raGapuTHO-
BecOBbIe CBOMCTBA; !

4) KOMMYECTBO KOHTPOJIbHBIX TOUEK XapaKTepH3yeT CJO0XKHOCTb
HACTPOEUHO-PEryJHPOBOYHBIX paboT (rpymma COCTOHT M3 OJHOrO
npu3HaKa).

TakuM 06pa3oM, M0/b30BATENb MOJYUMJl TIEPBYIO HHPOPMALHIO
0 B3aMMOCBS35IX MpH3HaKoB. Eciu Gbl Iesblo HccaenoBaressi 6blio
nocTpoeHde Gojiee MPOCTOro M 3(P(PEKTHBHOrO ONUCAHMS PaJHOU3-
neaufl (T. e. coKpallleHHe YucJa NPU3HAKOB), TO HA JAHHOM STare
MOKHO 6bl10 Obl BLIABHHYTh THIOTE3bl O NMPHU3HAKAaX — KaHAHAATAX
Ha MCKJIOUeHHe (IPH CHJBHOH KOPPEJSIHOHHOH 3aBHCHMOCTH) HIIH
FMIOTE3bl O 3aMeHe TPYNN NMPH3HAKOB Ha HEKOTOpble HOBble Mapa-
MeTpbl, 3aBHCSI[HE OT HUX, M 3aTeM, HOMONHUB 3TH CBEIEHHs pe-
3yJbTaTaMHM aHaJn3a [JIaBHbIX KOMIIOHEHT H 0o61ux (HaKTopoB
(rn. 7), mepefiTH K CcJelyloUled HMTepalHH BbIUHCIUTENBHOTO 3KC-
nepuMeHTa, HauMHAas ¢ PeLAKTHPOBAHHA U (YHKLHOHAJBHBIX MPeos-
pasoBaHUH. :

B naunHO# 3ajade aHaJM3 B3aHMO3aBHCHMOCTEH NMPHU3HAKOB IMO3-
BOIMJ B JaJbHeHIIeM PacCMOTpeTb He BCe BO3MOXHbIE JIBYMEPHBIE
NPOeKIHH OOBEKTOB Ha Mapbl IPU3HAKOB, @ COCPEAOTOYHTb BHH-
MaHHe JIMIIb Ha TeX, IJe MPOeKTHPOBAHHE BeAEeTCs Ha INPH3HAKH
U3 pasHBIX TPyNN. VIMEHHO 3TH MPOEKIUH OKasaliuchb HHPOPMATUB-
HBIMM [J51 TOATBEPKAEHHs THIOTe3bl O HAJIUYHH HECKOJIbKHX TPyM-
nupoBoK 06bekToB (cM. puc. 6.10). ITokasaTeqbHOH B 3TOM OTHO-
IIeHUHM OKa3a/jach TaKxKe MPOEKLHS Ha MepByl0 W BTOPYIO IJaBHbIE
KOMMOHeHTbl (cM. puc. 6.12), Ha KOTOPOH OTYETIHBO BHIHA H30-
JUpOBAaHHAs TPyNNUpPoBKa (oTMeueHa mudpoi I). BombuHHCTBO H3
3THX 06'bEKTOB HMeeT MaJlble 3HAUeHHsI TPH3HAKA «KOJIHYECTBO MHKPO-
CXeM», UTO MO3BOJIMJIO MPEANOoNOKHTh, UTO 3Ta TIpynna npeacraB-
JsieT co60i pajMOU3[eaHsl C HU3KHM YPOBHEM MHKPO3JIEKTPOHHKH.
OcraBumiascsi CJ0XKHAsT COBOKYIMHOCTb OOBEKTOB Ha NEPBbIH B3I
He ToAAaBa/lach pasjefeHHIo Ha KOMITAKTHEIE TPYMINbl, OAHAKO GblLIO
BBUIBHHYTO NIPEANOJIOXKEHHE, UTO OHA TaKKe He ABJISIETCSs] eMHOH TpyIl-
NOH, a o0beAMHEHHEM KaKUX-TO TPYMIL.

Takum o6Gpa3oM Oblia MOATBEpXKJeHa THIOTe3a O HEOLHOPOL-
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HOCTH 3KCIIEPUMEHTAJbHbIX AaHHbIX i, CJIE0BATENIbHO, HEOOXOLHUMOCT
NPEJBAPHTEBHOrO PELIeHHs] 3alaud T'PYNNHPOBKH C MOC/eAYIOLLH]
PErpecCHOHHbIM AaHAJIM30M OTAEJNBHO MO KaXA0H H3 BblIeJCHHBY
rpymm. '
Tak kak Gbl1a BbIsiBIeHa CYLECTBEHHAsS] HEOAHOPOAHOCTD JAHH
TO OGBIYHO PEKOMEHAYEMbl C Le/bio OLEHKH (GOPMbl JHHHH Derp
CHH aHa/JM3 JABYMEpPHBIX IMPOEKUHHA Ha IJIOCKOCTH, 06pa3soBaHH
Le/eBbIM MPH3HAKOM (CTOHMOCTBIO) H OCTa/bHBIMH, He IPOBOIHT!
H6O (OopMa JIHHMH PerpeccHd MOXeT OKa3aTbCsi CyILeCTBEHHO P
JIMYHOR LI pasnuuHbiX rpynn. ITomoGHbIl aHanu3 GbL1 TpoBesel
N0CJIe TOTO, KaK OblJIH OKOHYATeJIbHO BbIIe/IeHbl IPYIIIb 06'beKTOB H IaH:
HX CojepxkaresibHasi HHTepnperanus (§ 7.5).
Hrak, pesyjbTaThl BTOPOro srama:
NpOaHaNU3UPOBAHbl KOPPEJISIHOHHbIE B3aHMO3aBHCHMOCTH MPH3
HaKOB, BbI€/NEHbl MPU3HAKH, CyLIeCTBEHHbIE [JIsi MOC/EAYIOLLIero
IPECCHOHHOTO aHaJH3a; ' i
BBIIBUHYTA THIOTE€3a O HAJHMYHMHM UYeThIPEX TPYNIN NPH3HAKOB,
XapaKTepU3yIoLHX KOHCTPYKTHBHYIO CJI0KHOCTb, TabapHTHO-BECOB!
CBOHCTBA, YPOBEHb HCIIO/JIb30BAHHSI MHUKPO3JIEKTPOHHKH H CJIO0XKHOC
HACTPOEYHO-PETYJHPOBOYHBIX PaGoT; '

i
s
¥
Ly

06HaPY)KEHa CyllecTBeHHas HEOJAHOPDOAHOCTb [AaHHBbIX, MPHY
OIHa H3 Trpynn COOTBETCTBYET DPAJHOHU3AEJHUAM C HHU3KHM YPOBH
MHKPDO3JIEKTPOHUKH W HMEET B IPOCTPAHCTBE ONHUCAHHS 3JJHUIICOU

Hyl0O ¢opMy, a Apyras, NO-BUAHMOMY, MpEACTaBJ/sieT COGOH CMe
HEeCKOJbKHX Tpym.

7. Dtan uyeTBepTbid: pa3bepemcs B uudppax

MatemaTHka NOPUBOAUT HAac K [BEpPSM
MCTHHBI, HO CaMHUX JiBepeil He OTKphIBaer.

B. @®. Odoesckuli. Pycckue Houu.

Ha sToM 3Tame yTOUHSIIOTCS KOJHYECTBEHHbIE MapaMeTpbl
moesefl, OMUCHIBAIOIINX AaHHbIE, KOTOPble BbIOpaHbl /s JaJbHed-
[LIer0 UCCJeL0BaHHUs MOC/e aHaJu3a pe3yJbTaToB BTOPOTO H TPEThEro
sranoB. B riiaBe paccMOTPEHbl MOJENH NaHHbIX, MPHMeHsieMble MPH
pelleHHH 3ajay MoucKa MH(MOPMATHBHOTO ONHCAHHUS, IPYNNUPOBKH,
pacrno3HaBaHusi 06pa3oB, ONHCAHMS LEJEBOTO NPH3HAKA. OcHoBHOE
BHHMaHHe YJeJeHO He COOGCTBEHHO MeTOlaM KOMIIOHEHTHOro, dak-
TOPHOTO, KJaCTEPHOTO, PErpecCMOHHOr0 aHa/Ju30B, a MPaBH/AbHOMY
MCIIOMb30BAHUIO U TOHMMAaHHIO Pe3yAbTaTOB PabOThl COOTBETCTBYIOUIUX
anroput™MoB. Ha ueTBeproM 3Tame Takxke OCYILIECTBJASIOTCA HTe-
pallii BHIYHCIUTEIBHOTO SKCepUMeHTa (Hampumep, MOCTPOeHHE MO-
Jesiell perpeccud MJIsi PasjiM4HbIX HAaOOPOB HE3aBHCHMBIX TepeMeH-
HbIX) W BO3BpaThl K 3TanaM KOPPEKIHH W BH3YaJH3alUHH NAHHBIX.

7.1. Mpu3HaKM, KOMNOHEHTbI, (PaKTOPbI

[Ipu peumienny 3agaun noucKa HHGPOPMATHBHOIO OMHCAHHS CO-
JlepXKaTejbHasi MOCTAHOBKA, KaK IPAaBHJO, CBA3BIBAETCS C BhIICHE-
HieM HauboJiee BaXKHbIX CTOPOH W 3aBHCHMOCTEH, ONHCHIBAKLIUX
sSIBJIEHHE, MCCAe0BAHHEM MPHYHMH, €ro MOopoXKJAalouMx, U T. n. B
OT/IHYKME OT 3THX (HOPMYJHPOBOK, OTTAJKHBAIOIMXCH OT PeajibHOCTH,
MOJIeJM U METOAbl CTATHCTHKH, HCIOJb3yeMble AJs MOUCKA HHMOP-
MaTHBHOI'O ONHCAHHS, OCHOBAHbl Ha (POpMaJ/bHbIX KPHTEPHSIX KOP-
pesipoBaHHOCTH TpU3HAKOB Tl uiu pasiHUHOM AMCIEPCHH AAHHBIX
MO pa3/jMUHBIM HampaBJeHHs]M B NpocTpaHcTBe onucanus. Ilpak-
THUecKas CyTb 3THX MeTOL0B, HauOoJjiee MOMYJsIDHBIMH CPeld KOTO-
PbIX SIBJSIOTCS KOPPEJSIHOHHBIN, KOMIOHEHTHBIH H (DAKTOPHbIH aHa-
JM3, yallle 3aKJIYaeTcsl B IIOUCKe HAaHUMeHbLIEro 4Yuc/ja MPH3HAKOB,
ONKCHIBAIOIUX AaHHBIE. Bce 3TH MeTOABI OTHOCATCS K KJacCy JIMHEH-
HbIX, OHH CO3[aBaJHCh H ONTHUMAaJbHO paboTaloT AJs AaHHBIX, MOM-
UHHSIOUIMXCST MHOTOMEDHOMY HODMAaJbHOMY 3aKOHY pacnpejeseHus,
CTATHCTHYECKHE B3aHMO3aBHCHUMOCTH MPU3HAKOB B KOTOPBIX HOCAT
JMHeHHBIH XapaKTep; TeM He MeHee NPHUMEHSIIOTCS OHH MPaKTHUECKH
Lsi Mo6bIX AAHHBIX H, HAJO0 OTMETHTb, AAIOT Hemuoxue (C MO3H-
UWH CTAaTHCTHUECKHX KpHTepHeB) pedyJbTaTbl. CBI3aHO 3TO, BO-TIep-
BLIX, ¢ TeM, uTo oGpabaThiBaeMble JaHHble (mocJje TpeABapHTeb-
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HOH 00paboTKM, YHCTKH, Npeo6pasoBaHMil, pasjesneHusi Ha ecTeeq
BEHHbIE KJIACTephl) BO MHOTHX CJAYYasiX yAOBJETBOPSIOT yKa3aHHbIy
TpeGoBaHHsIM, BO-BTOPLIX, H 3TO, HaBepHOe, IJIABHOE, YIOMSIHYThj
METO/Ibl 06J1a1aI0T, 10-BUAMMOMY, 3HAUHTENLHO GOJbIIEH MOLHOCThIE
u Gojiee IIHPOKOH MPUMEHHMOCTBIO, 4eM Ha TO PACCUMTHIBAIN Wy
-co3jaTesd; OHH paboTaloT H MPH HHBIX 3aKOHAX pacnpenesenus
AAHHBIX, H NpPH HAJIHYMH TPYNIHPOBOK (YaCThb TAKHX MPHMEHEHWH
YK€ pacCMOTpeHa B IIECTOM pasjede). ]

Koppeasyuonnoii anaius npennasHauer ajs uecaesoBaHus

HMO3aBHCUMOCTH NMpPH3HAKOB. Kak u /M060i cratucTuueckuii meron.

OH HE MOKET HCIOJ/tb30BATBCS AJIsi BBIIBJEHHSI TOTO, KAKOH M3 KOp.
PE/IALHOHHBIX [IPU3HAKOB €CTh MPHYMHA, a KAaKOH — CJeiCTBHe (CM
§ 8.2), a cBHIeTe/bCTBYET TOIBKO O CHHXDOHHOM (HJIH HECHHXPO
HOM) M3MEHeHHH 3HAueHHH NPH3HAKOB. CMBICI Mepbl JINHEHHOH B3a-
MMOSABHCHMOCTH [apbl NPH3HAKOB — KOS((HIUEHTa KODpesilup
paccMoTpen B § 6.2. 3mech ocTaHOBHMcH Ha HHTepPNpPEeTAUHU 3TOH
B@JIHYHHbI [/I1 HOPMAJbHOIO pacnpeneseHusi NPH3HAKOB. o’

Yro osnauaer, Hanpumep, ¢pasa «KO3(HULIHEHT KoppeIsuun
MEXIY POCTOM M BeCOM, OLEHeHHbi Mo BbiGopke u3 100 uyeso:
Bek, paBeH 0,8»? “

x@

o sy | b x( @)

:
C)l
(2]
o

Va (1

Puc. 7.1. B cnyuae HopmansHoro pacnpeneneHus COBOKYMHOCTH KOS MULMEHT KO
PEeNILMA NPU3IHAKOB OJHO3HAYHO CBH3AH C YCNOBHBIM CPEAHEKBAAPATUUECKUM OT=
KnoHennem S

CrpoekTupyeM jaHHBIE HA MJIOCKOCTb NPH3HAKOB pocT u Be
[TockosbKy 310 coBepuIeHHO pasHble (u3HUECKHUe eIIMHULBI, 06a mp
3HaKa Mpe/iBapUTeJIbHO TPOHOPMUPYEM — BBIUTEM CPEIHEE H3 KA K 1010,
SHAUCHHsI, & 3aTeM MOJIe/HM Ha CTAHAAPTHOE OTKJIOHEHHE. Y HOPMUPO:
BAHHLIX IPU3HAKOB CPe/IHee CTAHET HyJIeBbIM, a CPe/IHEKBaAPaTHUECKO
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OTKJIOHeHHe — eJMHHYHbIM. Ecin 6bl B3aUMOCBSI3b NpU3HAKOB GblLia
TOYHO JIHHEHHOH, TO BCe O0O'bEKTHl JiexKasu Gbl Ha MpAMOH x () = x(1)
(puc. 7.1). Opnako Ha caMoM Je/le KaXIOMy 3HAuyeHHIO poCTa
COOTBETCTBYET HE TOJBKO OJHO 3HAaueHHe Beca, a HEeKOTopoe pac-
npeleJieHde BeCOB JIIOAeH, KOTOpOe HMEeT HEHYJEeBYI0 AHCHEDPCHIO
D = S§. Kospduument Koppeasiuuu naeT BO3MOXHOCTb Y3HATB,
KaKylo JOJI0 COCTaB/asieT Sy — CpeqHeKBaJApaTHUECKOe OTKJOHE-
HHe 3TOr0 pacnpele/eHdss OT eAUHHIbI — CPeNHEeKBaAPaTHUYECKOro
OTKJIOHEHUS IPU3HAKA BEC»: Sg — /1 — rj, THer; — KOIPPuUyueHT Kop-
peasyul (-TO U j-rO NPU3HAKOB, B JaHHOM CJIyuyae — DOCTa U Beca.
Ias r = 0,8 nonydaem S = 0,6. [lpyrasi uHTepuperamnusi 3HaYeHHUs
ko3 PHULHEHTa KOPPeJALUH B HalleM NpHMepe — OObsiCHEHHE pas-
JUUYMH B 3HAUEHMAX INPHU3HAKa «Bec». M3-3a Haauuus He QyHK-
[IHOHAJ/JIbHOM, 8 CTAaTHCTHUYECKOH 3aBHCHUMOCTH AHUCIEePCHs Beca o0bsic-
useTcsl Jucnepcuell pocta ToJbko Ha ri - 100%. B Hamewm ciyuae
J0J1s1 OO'bSICHEHHOH AMCIIepcHH coctaBJsieT 649.

Cnenyer 3aMeTHTb, YTO Pa3JHUHBIX KO3(DOHHIHEHTOB KOPpPeNsLHH
(B 3aBHCHUMOCTH OT THNOB JAHHBIX, UX paclpeleNeHUdl U mp.) Cy-
1eCTBYeT O4yeHb MHOro. Bce oHM B 3HauuTeJabHOH cTemeHu nyGJiH-
pyIOT ADYr ApYyra, XOTsl CHEeLMaJHCTbl Pas3/iuyaloT HEKOTOpPble TOH-
xoctd. Ha Ham B3risg, Takoe pasHooOpasue Co3/laeT y HauHHAIW-
LEero MoJb30BaTeNsi «OypHAAHOB CHHADOM», KOTJla YeJOBEK YXOJHT
M3 MaraskiHa O0e3 MOKYINKH He IOTOMY, YTO Hedero BbOpaTh, a
NOTOMY, 4TO BHIOOP HENPUBLIUHO BEJHK, & OMbITA MPHHSTHS PelleHHs]
B MofoOHBIX cHTyanusx eile HeT. IlosToMy Ha mepBbIX MOpax Mbl
pEeKOMEHJ%eM BO BCeX C/y4asix I10/1b30BAThCS OOGBIYHBIMH KO3 dH-
IHEHTAMH KODPeJISALMH I/ KOJHUECTBEHHBIX U OGOralleHHBbIX MPH3-
HAKOB H JIIOObIM JOCTYNHBIM KO3()GHHUILHEHTOM AJsl HHbIX THIIOB MPH3-
HakoB. B CMTO BHe 3aBHCHMOCTH OT THIOB IIPH3HAKOB, KOPpeJsi-
UHOHHAs MaTPUHa BHIBOAHMTCH HA leyaTh CO BCeMH 3HAY€HHSIMH TaK,
Kak GYyATO 5TH 3HaueHHs HaiileHbl MO OLHOH W TOH XKe dopmyse H
NpeNCTaBJAAT CO60H 00bIUHbIA KO3 PUILHEHT Koppeasinuu. YnraTenb,
XKeJlalol KU MO3HAKOMHUTLCSl C 3aTPOHYTHIMH BompocaMu GoJiee IOMI-
po6HO, MoxkeT oOpaTuThes K [24, 44].

PparmenT paborsl cucteMbl CUTO ¢ gaHHBIMH COLHOJIOTHYECKOrO
onmpoca (cM. c. 54) no o6oramieHHo cjaabblXx LIKaJd (HnepeBOAa
WIKaJl HAMMEHOBAHHMA B IUKaJ/bl [OPSAKAa M BBIYHC/IEHHS Koppe-
JIAIMOHHOM MaTpHuIbl) MNpHBefeH Ha puc. 7.2. I[lpouenypa o6o-
TallleHHs OCYIIECTBJISIA TOMCK TAKOTO yNOPSANL0YEH S rPpajaluil Kaac-
CH)UKALMOHHbIX MPH3HAKOB (TMpeBpAlleHUs IIKaJbl HaHMEHOBAHWH
B NOpsIIKOBYIO), NMPH KOTOPOM KO3(PGHIHEHT KOppensiiuH, paccu-
TaHHBIA AJISE 9TOTO HOBOTO MPH3HAKa, ObL1 Obl MaKCHMaJbHBIM (CM.
§ 6.7). Bce ymopsmoueHWss MO MAHHBIM COLHOJOTHYECKOTO ONpOCa
bl mpu3HaHbl NPaBAONOAOGHBIMH H JOCTATOYHO JIEFKO HHTEpIpe-
TupyembiMu. Tak, Hampumep, ynopsiiodeHue rpajalud MOpH3HAKA
«npodeccusi» mo 3apabotHolt miaate (rse = 0,768) mokasbiBaer, uTo
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Ce/IbCKOXO035ICTBEHHble paboune ¥ MeAULUHCKHe PabGOTHHKH 006J18
aI0T CaMbIM HH3KHMM YpOBHeM 3apabOTHOH MJaThl, B TO BPeMsl Kal
HayuHble PaGOTHHKM H pabouHe MPOMBILIIEHHOCTH — Hanbojee B

COKHM. YNOpsiloueHHe NPHU3HAKa <HUCMO/Ib30BaHHe CBOOOJHOrO Bpe:
MeHH» Mo 00pasoBaHHI0, 151 KoToporo rez = 0,782, xapakrepusye
CBSI3b MPEANoUYUTaeMbIX (OpPM Jocyra ¢ 0611eo6pa3oBaTebHBIM YPO:
pueM. Tak, JIOAM C HHU3KUM YPOBHeM OGpa30BaHHS HMEIOT CKJIOH:
HOCTb K TIACCHBHBIM BHAaM JH0cyra, a Hanbosee o0pa3oBaHHbIE NOCE:

YroP SAOYEHVE TPANAUMA KNACCUSMEAUMOHHOID MPU3HAKA M2, OBECTEYVEANKEE
MAKCUMYM KO 3$PUUMEHTA KOPPENAUMK

nz2 ni HOMEFA TFAAAUMIR MFU3HAKA N2

4 1 b S 2 K3 4 1 KO3P$. KOPPEASUMM R= 0.184
SARUCKMMOCTL MEXAY MFUSIHAKAMK MNFAKTUHECKW OTCHTCTRYET

4 2 4 2 L I ) 5 KO3%$. KOPPENAUMK R=  0.768
SABMCUMOCTb MEXAY MNFUSHAEAMW SACAYXVBAET BHUMAHUS

4 K3 4 S 1 2 3 & KO3+$. KOPFEASUMW R= 0.780
SABVCUMMOCTE MEXAY MFUSHAKAMK 3ACAYXMBAET EBHUMARUS

S 1 2 1 KO3$$., KOPPESUMW R= 0,090

SABUMCUMOCTL MEXAY NMPUSHAKAMW MPAKTUHECKEW OTCYTCTBYET
3 2 2 1 KO3, KOFFEASUAWM R= 0.295

ZABRMCUMOCTL MEXAY NFUZHAKAMW CIABASR
S 3 2 1 KO3+$. KOPPENAUMKW R= 0.186

SABUCUMMOCTE MEXAY MPUSHAKAMW NPAKTUHECKW OTCYTCTBYET

6 1 i S & 3 2 4 7
SABMCHMMOCTE MEXAY NPU3HAKAMK CHABAS
6 2 7 = 1 4 2 -} 3 kO 3%, KOFFENSUMW R= 0.4
SABUCYMOCTL MEXOY MPU3HAKAMW 3ACAYXMBAET BHUMAHWS p
& 3 7 &6 i 2 3 4 S KO3¢¢., KOFPENSUAW R= 0.701

SABMCUMOCTbL MEXAY NPUSHAKAMK IACAYXUEAET EBHUMAHUS

7 i 2 4 i 3 EO3P%. KOFPENSUMW R=  0.125
SABUCUMMOCTL MEXAY NPUIHAKAMKW NPAKTUHECKW OTCYTCTRYET

74 2 2 4 1 3 ED3%¢, KOPPEASUMA R= 0,364
SABMCUMOCTb MEXAY NPU3HAKAMKM CNAABASA

4 3 4 i 2 3 KO3%¥. KOPPEASUMM R= 0. 494
SABMEUMMOCT L MEXAY MFUIHAKAMW SACAYXMBAET BHMMAHWA

=] 1 i 4 2 3 G KO 3%$. KOPPEASUMKA R= 0,595
SABMCUMOCTE MEXOY MPUIHAKAMW IACAYXUBAET BHMMAHWUEA

8 2 4 1 2 pud S KO3%¥. KOPPENSUMW R= 0,292
SABMCUMMOCTL MEXAY MPUSHAKAMKW C/IABAA

8 - 3 i 2 S 3 4 KO3%%. KOPPENSUMU R= 0.464
SABMCHMMOCTbL MEXAY MPUIHAKAMIA SACAYXMBAET BHMAHWUS

5 i 2 3 i KO3%¢. KOPPENAUMW R= 0,244
SABMCMMOCTL MEXAY MPUSHAKAMKM MPAKTUYECKM OTCYTCTRYET

? 2 i 2 3 kO 3+¢e. KOPPENAUMWM R= 0,547

SABUMCUMOCTEL MEXAY MPUIHAKAMKW ZACAYXMBAET BHUMAHWS
? 3 1 2 3 KO3%e. KOPPENAUMW R= 0.601
SABUCUMMOCTE MEXAY MPUEHAKAMKW 3ACAYXUBAET BHMMAHWS

10 1 i 3 2 4 KO3%¢. KOFPEASUMM R= 0.094
SABMCUMOCTbL MEXAY MPU3HAKAMK MFAKTUHECKW OTCYTCTRYET

10 2 2 4 =1 KO3%¢. KOPFENSUMM R= 0,133
SABMCUMOCTb MEXOY MPUSHAKAMW MPAKTUHECKKW OTCYTCTBYET
10 3 4 L 2 KO3%¢. KOPPEAAUUMM R= 0,327
JABUMCUMMOCTE MEXAY MPU3HAKAMKM CIABAS
a)
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KO3¢4. KOPPENAUMM R= 0.388

OUEHKW TAPAMETFOR MCXOAHBIX AAHHBIX

HOMEF TNMPUZHAKA
1 2
CPEOHUE
34.610 202.390
CTAHOAPTHLEE OTKAODHEHWA
8.700 78.483
MAKCUMYMbI
60.000 400.000 3.000
MAHMMYMB
192.000 100,000 1.000

“

KOPPENSUMOHHAS MATPULIA

b 2 3 4 S -3 7 8 ? 10
1.000 0.273 -0.008 0,184 0.090 0.388 0.125 0.595 0.244 0.094
0.273 1.000 0.374 0.768 0.295 0.481 0.364 0.292 0.547 0.133

-0.008 0.374 1.000 0.780 0.186 0.701 0.494 0.464 0.601 0.327
0.184 0.768. 0.780 1.000 0.055 0.232 0.212 0,108 0.427 0.083
0.090 0.295 0.186 0.055 1.000 0.070 0.169 0.013 0.067 0.009
0.388 0.481 0.701 0.232 0.070  1.000 0,169 0.146 0.330 0.155
0.125 0.364 - 0.494 0.212 0.169 0.169 1.000 0,066 0.054 0.085
0.595 0.292 0.464 0.108 0.013 0.146 0.066 1.000 0.068 0.031
0.244 0.547 0.601 0.427 0.0467 0.330 0,034 0,068 1.000 0.042
0.094 0.133 0.327 0.083 0.009 0.155 0,085 0.031 0.042 1.000

6)

Puc. 7.2. (DparMeHT pe3ynbLTaTtoB YNOPSAOYMBAHMA FPAAALMM KNACCHMPHUKALMOHHBIX
npu3Hakos (a) M koppensuuoHHas matpuua (6) AN [AaHHLIX COLMONOrMUECKOro
obcneposanusa (T2 OMPOC)

I al0T TeaTp, YATAIOT, CAYLIAT My3blKy. OTHOCHTEIBHO YOS I0UEHHST
rpajau#il NIpu3Haka «MecTo yuebbl» 1Mo Bodpacty (rse = 0,595) Gbuio
oTMeueHo cieayoliee. KpaiiHue nosoxeHusirpagauui npusuaka («2 —
CpelHsis ILIKOJa» H «b — HUrle HH YUUTCSI») HHTEPIpPETHPYeTCs
OYeBHIHBIM 00pa3oM. Bosee BLICOKHH BO3pacTHOH IEH3 y CTy/IeH-
TOB TEXHUKYMOB H BY30B I10 CDaBHEHHUIO C aClIUpaHTaMH 6bl1 06 bsICHEH
CJIeyIOIMM 00pa3oM: MHOTHE aCNHPAHThl SIBJASIIOTCS BBIMYCKHUKAMH
BY30B, NPHYEM OHHU MOCTYNAlOT B HHCTHTYT Cpady IMocje OKOHYa-
HUSI LIKOJIBI, B TO BpeMsl KaK CPeld CTYAEHTOB HUHCTHTYTOB H TeX-
HUKYMOB JIIoAU 60Jlee CTaplIero Bo3pacra, HCMOJb3YIOIHE BeUePHIO0
Y 3a0uyHble (OPMbI OOYyUEHHS.

Anaaus 2aQBHbIX  KOMNOHEHT. MeToJ T/1aBHBIX KOMIOHEHT
lpenqnasHavyed [/1A Nepexoja K HOBOH cHCTeMe NpH3HAaKoB y), ...,
y'") obnajalouldXx HEKOTOPbIMH yHOOHBIMH CcBOHcTBamu. Ilepexon
K ryiaBHbIM KOMIIOHEHTAM O3HauyaeT He UTO HHOe, KaK BbIOOp HOBbIX
OCell KOOpAMHAT B TOM K€ CaMOM IMPOCTPAHCTBe omnucaHus. BoiGop
STOT NPOU3BOAUTCHA TaKMUM 00pasoM, 4TOObI NMPOEKIUs BLIOOPKH Ha
llepBy10 KOMIOHEHTY ob6Jsafana HauboJpuIedi BO3MOXKHOHA AHCIEePCHEH.

TOpasi OCb-KOMIIOHEHTA, NepHeHAUKYJspHas NMepBOH, HampaBJsieTcs
Takum o6pa3oM, uTo6bl OHa Oblla He KOppeJHpoBaHa C MepBOH H
Takxe nuMesna HauOOJBIIYIO BO3MOXKHYIO AHCIEpCHIO. AHajornuHas
CHTyauuss W y oOCTaJbHBIX KOMIIOHEHT — BCE€ OHH He KOpPPEeTHpO-
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i
BaHbl ApPyr C JApPYyroM u YHNOpsiAOYEHbl IO y6bIBaHH}O ﬂHCHepCHﬁf
MaremMaTHyeCcKH KaXKjJas KOMIIOHEHTA OIMCbIBaercsd HaéOpOM Koaq:;
(bHuHeHTOB — Haepy30K, MOKA3bIBAIOUIUX KAK OHA 3aBUCHUT OT CTapPhIX
NMPH3HAKOB: 4

y(l)z anx® s arax® Ll i alpx(p),

y(2) ot amx“) = a22x(2) i L a2px(ﬂ)‘v

y(ﬂ) il aplx(l) A a/ﬂx(?) i appx(p)A

KoadhduuueHT q;; NoKasbiBaeT, KAaKOH BKJaJ BHOCHT CTapbli MPH3-
Hak x(1) B -0 rnaBHyl0 KommnoHeHTy. Marpuua A = {q;} HasbBa-
eTCs MaTpuyell Haepy3ok HA 2AABHbLE KOMIOHEHTHL. '

[eomerpuyeckuil CMbICA KO3(D(HULUHEHTOB MAaTPHIbI HAarpy3ok Hil-
qioctpupyetr puc. 7.3. IlocKO/bKY IJIHHBI KOODAHHATHBIX BEKTOPOB
00bIYHO CUMTAIOTCS €JAMHHYHBbIMH, TO CyMMa KBaApaTOB HAarpysoK
Ha KaX[yl0 KOMIOHeHTy — paBHa 1 (cMm. puc. 7.3: Ko3dpduireH
€CTb JJIMHbI KaTeTOB, a KOMIIOHEHTa — THIOTEeHY3a MPsSMOYTrOJbHOLO
TPEYroJibHUKA) . ‘

Puc. 7.3. Nepexopn k rnaBHbLIM KOM-
NOHEHTAM 3KBWMBANIEHTEH MNOBO- y
POTYy CMCTeMbl KOOPAMHAT B Mpo-
cTpaHcTBe onucanus. [pu 3tom A
cBs3b mexay Hoeeimu (y(1), y(2)) / A | b 1
n crapeimm (x(1), x(2)) npusnaka- / |
MU onpegensercs KoappuumneHTa- / |
MM aij, PaBHBIMM ANKHAM MPOeKUMI i
HOBbIX KOOPAWHATHEIX BEKTOPOB |

Ha cTapble | |

<

1

YroOsl HAHTH KOOPAMHATHL KaKOro-aubo oO6bekTa (HanmpuMe]
X;) B HOBOH CHCTeMe NPH3HAKOB, HYXKHO MOACTaBHTb B (
yeHHUs] ero CTapblx MPU3HAKoB, T. €. x;1) Bmecto x(), x
x@ u t. 0. [ToBTOpUB 3Ty mpoleaypy AJs BceXx 00bEKTOB, MNOJYY
HoBylo T3]l — naHHble, NpeoOpa3oBaHHblE K TJABHBIM KOMIIOHE
taMm. YUTo MOXHO CKa3aTb 00 3THX «HOBBIX» HaHHbIX? Bo-mepBb
paccrosiHusi MeXJay oObeKTaMH He H3MEeHH/IMChb — Belb Mpeobpa
BaHHWE KBHBAJIEHTHO MOBOPOTY CHCTEMbl KOOPAHHAT, CJel0oBaTebl
CTPYKTYpa JaHHBIX MOJHOCTBIO COXpaHU1ach. Bo-BTOPBIX, MPH MOAO
HbIX TpeoOpa3oBaHHUSIX MPH3HAKOB COXPaHSIETCS] HeH3MEHHOH M
mepcusi BbIGOPKH, T. €. CymMMa BCeX IHCIEepCHH HCXOAHbIX Pk
HAKOB paBHA CyMMe [HCIepCcHd Mo mnpu3Hakam HoBod T/ — A
mepcuil riaBHbBIX KOMIOHeHT. Ecju npuHATH 3Ty cyMMapHyio H
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obuiylo aucnepcuio Bbi6opkH 3a 1009, To MOXKHO oxapakTepu-
30BaTh Kax/ylo TJIaBHYIO KOMIIOHEHTY Jojiefl oOllefi IHCHepCHH,
BbIPAXKE€HHOH B MpOILlEHTaX, KOTopasi Ha Hee NMPHUXOAUTCH (puc. 7.4).
DTO OueHb BaXKHas XapaKTepPUCTHKA. MMeHHO OHa CJIyXKHT OCHO-
BOM [J/isl TPHHSITHS peIleHHsl O COKPallleHHH 4YHCJia MPH3HAKOB,
HeOOXONUMBIX JJisi ONMCAHHMA MAaHHBIX. [lOCKOJIbKY TIJiaBHBIE KOM-
MOHEHThl YMOPAAOYEHbl 10 CBOUM [HCHEPCHSIM, HOJH OOLLeH Juc-
NepPCHH YMEHbINAIOTCA NPH YBEJHUEHHH HOMepa KOMIIOHeHTbl. Ecau
noCJeHAs 10Js paBHA HYJI0, TO y MOC/JeNHEH KOMIOHEHTB BOOOILe
HeT HHMKaKOH [IUCIIePCHH, U, CJeIOBAaTeNbHO, BCE 3HAUEHHS MNOCJel-
Hero npusHaka B HoBoH TODJI paBHBl Mexay co6Goil. Koneuno, Takoi
NPU3HAK SIBJISIETCS HEHMH(OPMATHBHBIM M €r0 MOXHO OTGPOCHTD.

HATFPY3KW HA TIRBHLIE KOMMOHEHTbI

3 4 9 6 7 8 9 10 11
1 261 » 372 . 200 . 356 . 335 « 329 . 256 «333 . 345 333
2 —.966 -—.011 -.635 . 288 =310 -299 L0583 -.017 -.073 -.027
3 ~. 126 « 230 =L 271 290 00-. 803 | . 307 .728 - 206 .038 =117
4 . 004 .325 -.244 -,200 -.268 - .152 ~,237 -.4B80 . 631 -121
S -.127 2051 -.161 -.093 ~-.019 -.324 -.487 .360 -.088 - 683
& -. 196 - 184 « 006 016 -.121 -.124 -,280 - 599 «354 =-.579
7 =. 957 - 005 -482 -.034 -.44¢6 - 457 =032 066 -.096 - 184
8 <477 002 -.396 -.073 ~.309 .515 -.104 «275 -.300 -.040
? 038 -.816 -.079 -.022 -.066 . 081 =133 - 180 - 493 - 146
10 —« 053 017 .057 -.806 . 492 -291 -.016 -124 -.009 -.033

NFOUEHT OBWEW QUCMEPCHWA, TMFUXOASBREWCH HA KAXAYW TAABHYH KOMMOHEHTY.

38.670 14.644 8.448 5.005 4.386 3.431 1.901 1.784 1.138 =592

Puc. 7.4. Matpuua Harpysok u fonu obuieM AMCNEPCHM FNAaBHLIX KOMMOHEHT (maH-
Heie 06 obpasuax paauoannapatypel 6e3 yueTa BNMSHWS LENeBOro npusHaKa
«CTOMMOCTb»)

[eomeTpuyeckn 3T0 O3HAYaeT, 4TO 06NAKO NAHHBIX B MPOCTPaH-
CTBE ONUCAHHUS JIEKHT B OJHOH MJOCKOCTH, HO B HCXOMHOH CHC-
TeMe KOOPAMHAT 3TOr0 «BHAHO» He OBUIO, TOJbKO MepeHass K IaaB-
HbIM KOMIIOHEHTaM, yJIaJoCh <«IOCMOTPETb» Ha 3Ty MJIOCKOCTh C
pe6pa. Takue c/ayyan [OBONBHO 4YacThl, OCOGEHHO KOIrAd YHCJO
NPH3HAKOB BEeJIHKO, HO ellle 4Yalle [0Js oOlled NUCIepPCHH, MPHXO-
Adulasics Ha MJaAllHe KOMIOHEHTbI, OKAa3blBAeTCs XOTsl MW OTJIHY-
HOH OT HyJ/sl, HO OucHb MaJOf — eIHHHIbl WJIH JO0JH MPOLEHTOB.
Bosnukaer Bompoc: HyXHBI JH TaKHe TPH3HAKH, He H3GBITOYHbL
M oHu? YuCTO NpaKTHYECKHH KDHUTEPHH peKOMeHAyeT oTGpachiBaTh
T€ KOMIIOHEHTBI, CyMMapHas [0Js o0lled OUCIepCHH KOTOPHIX CO-
crapasier 10—209;, ocraB/sis KOMIOHEHTH € CyMMapHOH aoJsei
80‘90%. ['unoresa, o6ocHOBbIBAIOLLAsI TaKoe HIeHCTBHE, COCTOUT
B TOM, 4yTO KOMIOHEHTBI ¢ MaJOH JHCIepPCHed ONHOBPEMEHHO H MaJio-
HHpopmaTuBHbl. Tak Jin 370 HA caMoM jeJie? B GosblIMHCTBe pelias-
WHXC HaMM TpaKTHYECKHX 3ajau 3Ta THIOTe3a Haxoiujaa COfep-
aTejpHOe MOAKPENJIEHHE, TeM He MeHee MOAXOAMUTb K OTGpachiBa-
HHIO MylafgiuMx KOMIIOHEHT CJIEAyeT C OCTOPOXKHOCThIO (pHC. 7.5).
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[TogpoGHee MeTON rlaBHbIX KOMIIOHEHT u3joxeH B [l, 10, 17, 29]

dakropHelli aHaiu3 BO MHOTOM aHaJOTHUeH aHaJ/H3y TJaBHB
KOMIIOHEHT (MHOTHE aBTOpbI [JaKe NPUUHCASIOT €ro K pa3HOBH
HOCTSIM ()aKTOPHOTO aHa/Hu3a), OJHAKO KPUTEpPHH Mepexona K HOB
cHCTeMe TIPU3HAKOB HHble. Ecjiu ryiaBHble KOMIIOHEHTHI ONpenens
Csl Ha OCHOBE MHCIEPCHOHHOTO KpUTepus (MOUCK OCH C MaKCHMaJ
HO¥ aucrepcueit), To o6uiue (GakTopbl KOHCTPYHPYIOTCS TAKHM Of
pas3oM, uToGbl MAaKCHMa/JbHO OOBSICHHTD HMEIOLIHECS MeXIy IMPH
HaKaMH KOppeJsiiuH.

Puc. 7.5. lNpumep paHHbIX, KOrAa
AMCNEPCUOHHBIM KPUTEPHUMK, COr-
NacHO KOTOPOMY ofnpepfensioTcs
rnaBHblE KOMIMOHEHTbI, He Cco-
OTBETCTBYET TMOHATHIO MH(POPMa-
TMBHOCTM MPM3HAKOB: BTOPAas KOM-
NMOHEHTA WMMEET MEHbLUYIO AMUC-
Nepcuio, XOTsi MMEHHO OHa pAa-
€T BO3MOXHOCTb BbIAENUTL [Be
KOMMAaKTHbIE FPYMMbl

[Ipennocbuikoll O/ MOsIBJAeHHS] (DAKTOPHOTO aHasu3a SIBUI
JKeJlaHUe HuccjenoBaTesed OObACHUTb HaJHUyHe KOppeasiiui Mex]
NpU3HAKAMU JHHEHHOH 3aBUCHMOCTH 3THX NPHU3HAKOB OT MEHbIL
gpcjaa [IOPyrux HabJoaeMblX IepeMeHHbIX, He3aBHUCHMbIX Me
coboii, — ob6mux dakropoB. MHorna obuiue GakTopbl ga)Ke CUHUT
«MIPHYHHAMH>, a HAa6GJI01aeMble IPU3HAKH — HX «cjaeacTBUsiMu». [1e]
BbIll 061HHA (aKTOp HAXOAUTCS H3 YCJAOBHS, UTOObl mapHbe K
pesiiHd MeXy HCXONHbIMHU NPU3HAKAMH ObIH KaK MOXXHO MeHb
ecJd BausiHWe 3TOro (axropa yureHo. Cienyomuid obuui ¢ak
JOJI2KeH ObITb He KOPPEeNHPOBAH € MEePBbIM M HAXOLHTHCA H3 Y
BHSI MaKCHMaJbHOTO oC/JalbjeHHs] OCTABUIMXCH KOppPeasiuuil ¥ T

[lycTp BBIIBHHYTA THUIOTE3a, YTO KAaKIblH M3 HCXOAHBIX HNpPH
HaKOB x() JIMHEHHO 3aBHUCHT OT OOLIMX [JIsl BCEX MPU3HAKOB (HaAKT
poB y", j= 1, g, uMCcA0 KOTOPHIX § MEHbILE YHCIA HCXONHbLIX MPH
HakoB p. Takoe npexacraBjeHHe BO3MOXKHO JIHILb NPUOIHAKEHH
HOCKOJIbKY p-MepHble JaHHble IPeANo/aralTcs JexalliMy B g-Me
npocrtpancTBe. UToObl yyecTb BO3HMKAIOLLYIO H3-3a 3TOro OLIHOK
CUMTAIOT, YTO B KaXJAOM MpH3HAKE HMeeTCsl HeKash HHIUBUAY:
Hasi cocTapjsioniasi el), HasbiBaeMasi HeBA3KOoU, WIH creyupu
ckum (Oasi 3Toro mnpusHaka) gakropom. OGbUHO [Jisi yAOOC]

i
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CUMTAIOT, YTO NHUCMNEPCHHM KaK OOILMX, TaK H crnenHdHuecKnx dak-
TOPOB PaBHBl €IHHHILE.

X = b]]y(l) o bmy(?’ KLl i blqy(q) sy dle(l),

PO bay™ 4 bzgy(2’+ L b 4 de®, (7.2)

xP — bply“) A bpzy@) il e L bpqy(q) o d,,e(”).

Mafpmuy B = {bij} naswiBalor marpuyei naepysox axropos na
npusHaKu, MIH marpuyei gaxroproix Haepysok. Kaxnwii ee sie-
MEHT IIOKa3blBaeT BK/al ¢akropa y() B omucaHue i-ro mnpusHaka,
a KO3(®(@HUIHEHT d; HMeeT CMBbICJ [A0JH HEOOLACHEHHOH H3MEHUYH-
Boctd x) mpu BbiGpaHHOM Habope o6uiux ¢(akrtopoB (puc. 7.6).
CymMMy KBaJpaTOB Harpysok 10 Kako#-1H60 CTpOKe marpuibl B
Ha3bIBAIOT O0UYHOCTHIO0 COOTBETCTBYIOIErO NPHU3HAKA, 4YeM O6oJiblile
5TO 3HAYEHHe, TeM JIyyllle ONHChIBAeTCH MPHU3HAK OOUMMH (HaKTO-
pamu. OOGUIHOCTL €CTh 4acTh AMCHEPCHH NPH3HAKA, KOTOPYIO «00b-
SCHSIIOT» obwne dakropsl. Ksaapar kosbduuuenra npu crneuudu-
4eCKOM (haKTOpe Ha3bIBAIOT Creyupu4HOCToI0 NPUSHAKA®, 3Ta BeH-
YnHa TMOKa3blBAaeT, KakKasl 4yacCTh JWCHEPCHH HCXOAHOTO NpH3HaKa
0CTaeTCsl «HeoObsICHEHHOH» NMPH NaHHOM HaGope OGIIHX (akTopos,
HHaye TOBOPs, HACKOJIBKO MPHU3HAK HE3aBHCHM OT OOIHX (BaKTo-
pos. Takum o6paszoM, aucmepcuss NpH3HEKa (D(x®) = o6uiHOCTDb

P
(X ,b%) + cneunduunocts (df)).

Puc. 7.6. Mofiens caktopHoro aHanusa. Kawawiit npuanak x oBwscHsercs coso-
KyNhbim pgeiictemem obwmx daktopos y¥) (c pasnuuHeiMu BecoBbiMM KO3 PHLM-
€HTAMMW) M MHAMBMAYANLHOTO, MK CMELMUPMUECKOro, (akTopa €;

B
L3
MHorue aBTOpbI NMpPU OMUCAHHH MOJEIH (hakTOpHOrO aHajsu3a He CTABAT NPH

® Kosppuuuenta d; B 3TOM ciydae CreUHPHUHOCTHIO SBJSATCS JHCTEPCHS CHEILH-
Hieckoro dakropa D (e()) = d7.

el(i)
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Kak npaBuiio, (akTOpHbI aHa/H3 (KaK W aHalu3 TJIaBHBIX KOM
MIOHEHT) MPOBOASAT [/ HOPMHPOBAHHBIX CTAHAAPTHBIMH OTKJIOHEH
MH JaHHBIX, 4TOObI M36eXaTb BJHSHHS Ha pelIeHHe Pa3HOPOIHH
eUHHULl H3MepeHHs Npu3HakoB. [Iporpammel dakTOpHOro aHaJju3
B CHUTO mnpousBomaT 3Ty HOPMHPOBKY aBTOMAaTHYeCKH. B 310
cJayyae MUCIIEPCHH BCeX MNMPH3HAKOB paBHbBl 1, H, ciaenoBare/ibHO,
KBaJApaThl KO3 (GHLUHEHTOB NPH crenH(HUIECKUX daKTopax Hemocpe
CTBEHHO MOKasbiBaloT (B mpegenax or 0 mo 1) nmosio nucnepcuu
NPU3HAKOB, HEOOBSICHEHHYI0 B paMkax Mozmesnu. EcrecrsenHo, yeMm
CelHPHUUHOCTH MeHblile, TeM Jyuiie Ha6op (akToposB OluCHBa-
€T HCXOJHBle MPH3HAKH.

CyliecTByOlHe METOAbl MOHCKA (DAKTOPHBIX HATPY30K TAKOBBbI,
4TO Cpasy ONpeleHTb ONTHMAaJ/JbHOE YHCJIO (DAKTOPOB ¢ He yna-
ercsa. ITosTomy nporpaMMbl BbIYHC/IEHHS] HAarpy3ok HauuHAKT pab
Tathb ¢ 4 = | (onHOodakTopHass Mmoxeab). IlonyuuB Harpysku, mp
rpamma IpOBepsieT, HaCKOJbKO KOppeasiliHOHHAs MaTpHLa, BOCCT
HOBJ/IEHHAsS MO OJHO(GAKTOPHOH MOIENH, OTJIHYAETCS OT KOppeJIsiIlH:
OHHOH MarTpHlbl HCXOAHBIX AaHHbIX. Ecjau 3T0 oT/nuMe He3HAUW:
TeJIbHO, TO MOJEJb MPH3HAETCS] YAOBJIETBOPHTENbHON (a/leKBaTHOM),
B INPOTHBHOM CJlyuyae HCIBITHIBAETCS MOAeTb C ¢ =2 W T. 4. 10
TeX IOop, NMOKa MPH HEKOTOPOM ¢ He OyaeT OOCTHUTHYTa aleKBa
HOCTb HJIM YHCJ0 (DAaKTOPOB B MOJAEJNH He TPEBBLICHT MaKCHMall
HO pomyctumoe®. B mocjenHem ciydae roBOPSIT, YTO aieKBaTHO!
Mojiead (akTopHoro aHasnusa He cyulectByer. IIpumep paGor
porpaMM ornpeznejeHHusi (akTOPHBIX HAarpy3oK NMpUBEleH Ha puc. 7.

Ha sTom pemieHne 3amaud (akTOPHOTO aHaJd3a He KOHUAeTC
Ecau anekBaTHas Mozesb CyLIeCTBYET, TO HEOGXOAHMMO (Kak B 3aja-
4ye aHa/M3a IJaBHbIX KOMIIOHEHT) BbIpa3HTb HOBble MPH3HAKH (Hai-
A€HHbIE ¢ OOWMKUX (AKTOPOB) uepes cTapble H INOCTPOHTbH HOBYIO
TO ¢ g < p npusHakamu. Ho mpexne HCHOJNB3YIOT OAHY M3 NPH
BJIeKATeIbHBIX OCOOEHHOCTeH (haKTOPHOrO aHa/u3a, MO3BOJISAIOILYI0
YJYULIHTb UHTEPIPeTabebHOCTb NOJYYeHHBIX Pe3yabTaTOB. DTa 0CO-
G€HHOCTb — BpallleHHe MOJYUYeHHOH CHCTeMbl OGIIHX (AKTOpOB, I
CKOJIbKY 3HaueHHsi (DAKTOPHLIX HArpy3oK M Harpy3ok Ha crenud
yeckHe (akTOpbl €CTh JHIIb OJHO M3 BO3MOXHBIX pelleHHH I
monenn (7.2), Kotopoe ompeiensieT TOJbKO MOANPOCTPAHCTBO
pasMepHOCTH ¢, Iie JexaT LaHHble, HO OCTaBJsieT CBOGOMY Bb160p 1
cucrembl KoopaunHat B Hem. B CHTO BpaueHnue monmyueHHOH cH‘
cTeMbl (PaKTOPOB OCYILECTBJASIETCS TAKUM 06pa30M, 4To6bl KaK MOXKHO

(akTop MO0 BO3MOXKHOCTH ONHCHIBAJ TPYINY CHIBHO Koppenuposaﬂ !
HBIX MPU3HAKOB. To/MbKO MoOC/Je 3TOro BLIYHCJASIOT HArpy3KH MPH3=
|

* MakcumasnbHOe UHCI0 (AKTOPOB B MOJENH ONpeaessieTcsl COOTHOIIeHHE
g<<(p—1)/2, uHaue UHC/IO HEU3BECTHBIX BEJMYMH B MomenH (7.2) cTaHOBHTCH 6oJibIIE
yHcjsia ypaBHEHHH, MO KOTOPBIM HX MOXKHO OMpEAesHTh.
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SAKTOPHLIA AHAMAS

HAMFY3EU $AKTOFOR HA TIFUZHAKK
(OBUEE 4MCAO $AKTOFPOE 1)
. 508 . 853 i -1.3 701 . 851 - B32 . 508 . 735 . 787 - 753

CHEUMFUHHOCTU $AKTOFOR
-741 - 270 - 866 - 190 - 277 - 309 - 691 429 - 379 432

XW-KBAAPAT=  460,5984 HYUC/I0 CTEMEHEW CEOBObI 35. 000

HAMFY3KN $AKTOFOE HA TFUIHAKK
(OBMEE 4YUCNO +AKTOPOE 4)

437 817 31E 975 - 897 863 . 508 . 730 738 696
~. 459 ~.547 -.335 <202 202 2100 ~.351 -.247 ~.440 -,318
658 -, 109 - 747 011 ~ 056  ~.134 077 Q33 . 053
. 050 007 -.008 -,002 234 -.215 -~-.407 .184 ~-,097
CNEUMSUHHOCTI $AKTOFOER
162 021 232 - 008 - 153 . 187 . 554 235 =230 402
XU~EBAOPAT= 10.5165 HUCNO CTEMNEHER CEOBOb 11.000
EAFUMAKC KPUTEFMA - 1.51737" 0001
BAPUMAKC KPWUTEPWA -~ 3.13041" 0001
BAFVMAKC EPUTEFUA ~ 3, 15670" 0001
BAFUMAKC KPUTEFMA - 3.15681" 0001
OKOHYATENIbHBIE HAMFY3KW $AKTOFOE HA MFUIHAKK
2 K3 4 S 6 7 8 L 10 11
133 « 394 . 086 919 . 849 .818 . 203 - 410 413 . 397
-.284 -,818 -.131 -.357 -.334 -,295 -.630 -.679 -.584 -,590
. 853 . 261 862 139 . 109 - 105 091 . 281 - 347 296
=101 2292 -.023 -.022 -.047 . 237 005 -, 241 SA72 . 068
OINMUCAHUE $AKTOPOE YEPEZ NFUIHAKKW
. 025 - 383 -.026 1.127 044 .128 -.038 ~,136 S033 - 027
175 —-1.046 114 355 -, 016 «212 -,103 -,336 088 -.064
603 -, 255 458 ~.037  ~-.020 -.008 -,033 BN 074 L 025
L 033 2736 -.096 -.511 -,.094 424 | L 13B L 675 341 ~.085

Puc. 7.7. PesyneTatsl ¢aktopHoro aHanuaa. [anHble — xapakTepuctukn obpasuos
paavoannapatypbl 6e3 y4yerta BAMSIHWS LLENeBOrO NPM3HAKA «CTOMMOCTbY»

HaKoB Ha (akKTopbl, T. €. BbIPa)kaloT (GakTopbl (HOBblE NPH3HAKH)
uepes crapble:
yﬂ):: Cnx“)~F Q2XQ)'F-~ +_wa@{

(2SN (1) (2) (p)
= Co1x" ' + Coax'® + ... + copx™”.
Y 21 22 2p. (7_3)

) y(li) £ 4 qux(l) L C,zxm Al as C‘qpx(p)-

Marpuna C = {c¢;} 4 ecTb OKOHUATeJbHbIl pe3ysabTar (akrop-
HOro aHamausa (cMm. puc. 7.7), nosBogsiouini K HoBoH T ¢ ¢
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HEe3aBHCHMbIMH TpH3HaKaMu. [LJist 3TOro AeACTBYIOT TaK, Kak OMUCaH
Bbillle JJIsI METOLA TJIABHBIX KOMIIOHEHT. ‘
CyuiectByer 60JblI0€ KOJHUECTBO Pa3jJHUHbIX METOJ0B CpaKTOP

Horo anaausa. Yacto B OJHOH cHCTeMe aHaJu3a JdaHHbIX peaJin-

p

CJI0OBa OJHOTO H3 OCHOBOMOJIOXKHHKOB COBPEMEHHOIO (PaKTOPHOTO:
ananusa I'. Xapmana: «Hu B onHo# u3 paboT He ObLIO MOKa3aHo,
4TO KaKOH-Iu60 ONMH MeTOA NpUHO/IMKaeT «UCTHHHbIe» 3HAUYCHHS
OGLIHOCTEH Jyulle, uem ApPyrde MeToAbl... BeiGop cpenu rpynm
METO/0B HEKOTOPOTO <«HAWJIydlIero» MPOU3BOLUTCS B OCHOBHOM
TOYKH 3PEHHsI BBIUMC/IHTENbHBIX yHOOCTB, a TaKXe CKJIOHHOCTEH H
NPUBSI3AHHOCTEH HCCJAeN0BaTeNsi, KOTOPOMY TOT MJH HHOH MeTOH
KasaJics GoJiee afleKBATHBIM €ro MpeicTaBieHusaM 06 o6uHocTH» [50,
c. 97]. XapmaH NPHUBOAMT pe3y/bTaThl BBIYHC/IEHHS pPa3JHUHBLIMH
mMertonamu (aKTOPHBIX HArPy30K B 3ajaye MOUCKA CHCTEMBbl MPH3:
HAKOB [Jisi ONMHCaHHMsI Pa3MepoB Teja uejoBeKa. Bce MmerTonanl Aau
IPAaKTHUECKH HIEHTHUHbIE pe3yJsbTaThl, BbIAEIUB ABa 00uiuX ¢da
TOpa — POCT (BEPTHKAJbHBIH pa3Mep) H MOJHOTY (FOPH3OHTAJIbHBI
pasmep), mMpUuYeM pasjiuuusi B 3HAUEHHSX HArpy30K AJS Pas3/JHUHb
MeTonoB He npeBbimawT 3%. Jas Gosee moapoGHOrO O3HAKOMIIE:
HHST ¢ (aKTOPDHBIM aHAJHM30M H €ro MeToJaMH pEKOMeHAyeM 00p
TuThed K [1, 22, 50].

7.2. Yro cumtarth Knaccom!

Korna neckonbko 3epeH craHoBsATcst Kydeil? Korma nacrymae
MOMEHT — 3aBeCTH KaTaJIor B JoMallHed 6HOJHOTEKE HIIH PACCTABHUTI
KHUTH B onpejejleHHOM mnopsinike? MHaue roBopsi, Korga BO3HHKAE
HeO06X0MMOCTb MHOTO IPeIMeTOB Ha3BaTh OAHHM HMEHEM WJIH pacs
KJ1accubuuupoBath ux? Ha 3T BOMpPOCH! JIOASIM MOCTOSIHHO MPHXO:
JIUTCA [aBaTb OTBETbl B CBOEH IOBCEIHEBHOH »XHU3HH. Ecjau MHO-
HKeCTBO 00bEKTOB HYXHO Pa36UTb Ha HECKOJbKO TPYIN, 3TO 3a4a
Kaaccupukauuu. Knaccudukauus Moxer GbITh HCKYCCTBEHHOM, KOT
K/J1acchl Mbl BbiOMpaeM camu (HanpuMmep, NMPOBOAHMM TpaHUllbl pai
HOB B TOpOJi€), WJIM €CTeCTBeHHOH, KOIJa KJacChl SIBJISIIOTCS TPY.
NaMH{ MOXOXHX [PYyr Ha Apyra OObEKTOB (HampuUMep, BHIbI, THIBL
pona KHBOTHbIX). B 3ajmauax aHanusa [aHHBIX, Kak MNpaBuJ
BCTPEYAETCsI BTOPOH BapHAHT, KOTLa KJACChl JOMKHBI OBITh OJHO-
BPEMEHHO H €CTeCTBEHHBIMH IPYNNaMHu (I1€pPBbiil BOBHHKAET PH KOHCT=
DYHDOBAHHMH NPU3HAKOB, BbiOOpEe U3 rpajainuit). 3amMeTum, yTo B 60Jb~
IIHHCTBE CJIy4aeB HEH3BECTHO, CKOJbKO AOJXKHO OBbITh KJaccoB, H
HEU3BECTHbI OOBEKTHI, SIBJSIOLUIHECST B HEKOTOPOM CMBIC/Ie THIHY"
HbIMH NIDEICTaBHTEJNSIMU K/JIaCCOB, MO3TOMY 3aJ4auy IPyNIHPOBKH H
3bIBAIOT 3ajayel - aBTOMATHYECKOH KaacCHMHKAIIHK HJIU Knaccmbﬂ
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KaluH «0e3 yunTessd», B OTJIHYHE OT 3ajaud paclo3HaBaHHUsA, [Je
371€MeHT 00yuyeHHsi (NIpeACTaBHTENM KaxKAOro obpasa) INpHCYTCT-
ByeT. B aHasuse naHHBIX 3a1aud rPYNNUPOBKH PEILAIOTCA METOAaMH
KJ1acTep-aHaJju3a, KOJMYeCTBO KOTOPBIX H3MepsieTCsl MHOTHMH Jecsi-
rkamu. Ilpu OamKalileM pacCMOTPEHHH MHOTHE H3 HHX OKasblBa-
0TCS TIO0 pe3yJjbTaTaM OYeHb CXOXKHMH, a HHOTJAa W MPOCTO MAEH-
THUHBIMH, MOXKHO CKa3aThb, 4TO OHH CaMH 06pPasyiOT TPYINbl ¢ MOXO-
UMM CBOHCTBaMH. UToOBl NaTh yHTaTeNl0 MpeicTaBJeHHe O HeKo-
TOPBIX HJAEsX, 3a/J0KEHHBbIX B METOHbl KJjacTep-aHa/JH3a, ONHUIIEM
HECKOJIbKO TIONMYyJAPHBIX MOJAXOJO0B, AAIOLIUX HEMJIOXHEe IIpaKTHYe-
CKHE pe3yJbTaThl

IIpn daxkTopHOM aHa/jH3e OGBEKTOB BCe [e1aeTCsl TaK XKe,
Kak 1 B § 7.1, HO B Tabsuue NaHHBIX OOBEKTbl W NPHU3HAKH MEHS-
I0TCSl MeCTaMH (MOXHO cKasatb, uto TOJl nmoBopaunBaercsi — TpaH-
cnoprupyercss — Ha 90°). Ecau npu ¢akTropHOM aHaju3e NpH3HA-
KOB HULYTCS Tpynnbl OJU3KHX (KOppPENHPOBAHHBIX) NPH3HAKOB Ha
OCHOBE KOPPeJNALHOHHOH MaTPHULbL, TO AJS TPAHCIOHHPOBAHHBIX HaH-
HbIX aHAJIOrOM KOPPeJNSLHOHHOH MAaTpHUIIbl ABJAETCS MaTPHIIA, ONHU-
ChiBalOLlas MonapHele KO3M(GULIUEHTEl KOPPeasuiu (CX0AcTBa) 00b-
ekToB. OHa BBOAMTCA B aArOPHTM (HOPMAIbHOTO (PAKTOPHOrO aHAIH3a
i B pe3yJibTaTe MoaydaloTcst GakTophl, ONUCHIBAIOILHE YK€ He T'PYIIIbL
KOppEeJUPOBAHHBIX MPU3HAKOB, & IPYMNIbl CXOAHBIX O0OBEKTOB.

2. Ontumu3alMOHHbIE METOAbl KJacTep-aHa/lu3a OCHOBAHbl Ha
3alaHUH HEKOTOPOro (BO3MOXKHO, HCKYCCTBEHHOTO HJIM JaxKe MPOH3-
BOJIbHOTO) pa36GueHHsT MHOXKecTBa OO'bEKTOB Ha KJaacChl U HEKOTO-
pOro MaTeMaTHUeCKOTO KpuTepus Ka4ecTsa Kiaccupuxkayuu. 3atem
HAUMHAIOT MEPEOTHOCHTh OOBEeKThl M3 Kjaacca B KjaacCc A0 TexX Mop,
NoKa 3HaueHHe KPHTEepPHsI He MepecTaHeT yJayumartbcsi. B KkKauecTBe
KPUTEPHS MOXKET BBICTYNAaTb, HaNpHUMep, OTHOLUEHHe CYMMBl MeX-
K/J1aCCOBBIX - PACCTOSIHHA K CyMMe BHYTPHKJIACCOBBIX (MeXAYy 0Obek-
TaMW) WJH MaKCUMH3alUsl OTHOILUEHHS OOLled AUCMepCHH JaHHbIX
K CyMMe BHYTPHKJIACCOBBIX NHCNEPCHH U JHCIEPCHH IEHTPOB KJjac-
TEPOB.

3. Meroabl omnpeneneHHsi «TOYeK CrYLIEHHS» OOBEKTOB MpeAalno-
JlaraioT 3aJaHue HECKOJbKHX (MoOKeT OBITh, Ha)e MPOH3BOJIBHBIX)
00beKTOB B KauecTBe IEHTPOB KJacTepoB. 3aTeM MOOYEPENHO OT-
HOCAAT OCTaJibHble OOBEKTHl K TeM KJjacTepaM, LEHTPbl KOTOPbIX K
HUM Oauke Bcero. LleHTpbl KJjacTepoB mnepecMatrpuBaiorcs JH60
nocsie BKJ/IOUEHHSI KaxKAOr'o HOBOro oObekTa, JUOO IMoc/ie OTHece-
HHA Bcex 00bekToB. HekoTopele KisacTepbl MOTYT OBbITh JHKBHAH-
POBaHBI, €CJU [Jisi HUX He BBINOJHSIETCS 3aJaHHbIH KPHUTEPHH Ka-
uecTBa (HampuUMep, BHYTPHK/IACCOBbIE PACCTOSIHUS CJAHUIIKOM BEJNHKH,
MOryT 00pa3oBhIBATbCS HOBBIE KjacTepsl). [Ipoienypa MoxkeT moBTo-
PATbCSA HECKOJBKO pa3 A0 MOJy4YeHHUsI YCTOMUHMBOH KaacCH(PUKALMU.

4. HMepapxuueckre MeTolbl K1acCH(HKAIIHH OCHOBAHBI Ha MOCJe-
loBaTeslbHOM OODbeNHHEHHH (HHOrZa — pa3bueHUH) KiaactepoB. Ha
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nepBoM [iare Bce OOGBEKTbl CUHTAIOTCS OTHAeNbHBLIMH KJjacTepaMH,
3areM Ha Kax/[0M MocJeiylolleM liare ABa OJHXKaHIIUWX K/acTepa
00befuHAIOTC B oauH. Kaxmnoe o6belHHEHHe YMEHbLIAET YHCJ
KJ4CTePOB Ha OJUH TaK, YTO B KOHIlE KOHIOB BC€ OOBLEKTh OOBLERH
HsII0TCA B oJuH Kaactep. Haubosee nonxonsiiee pasbruenue BbiOUpa
yalle BCEro caMm HCcjeaoBaTeNb, HO MOTYT HCIO/b30BAThCS H MaTeMa
THUECKHEe KDHUTEPUH KadecTBa. Pas/iMuHble BapHaHTHl ONpeleleHH
paccTosiHusl MexAy KiacTepaMH AaloT Pas/jHuyHble BAPUAHTHI Hepap-
XHUECKHUX MPOLEeLyP.

[ToMHMO 3THX, CYyLIeCTBYeT H 6OJbIIOE UYHCIO APYTHX METOMLOR
OJHAKO y»Ke W3 MPUBENEHHBIX MPHMEpPOB BHAHO, YTO (yHIaMeHTa
HbIMH TOHSITHSIMH, Ha KOTOPBIX OHH OCHOBaHbl, SIBJSIOTCSI PaccTos
Hpe Mex1ay Oo0beKTaMH W pacCTosHHe MexX1y KjaacrepaMu. Taku
06pasoM, CXOACTBO peasibHblX OOBEKTOB B (POPMaJ/IbHBIX METO.
KJacTep-aHajiu3a BbIPAXKAETCsl Yepe3 PACCTOSHHA MeX1y TOoukKam
MPOCTPAHCTBA ONMHMCAHHUS, @ KJIAacCChl CXOAHBIX OGBEKTOB peasibHOCT
(POpMUPYIOTCS Ha OCHOBE MAaTeMaTHYECKUX KPHTEPHEB, OCHOBAHHbBIX H:
PACCTOSIHUSIX HJIH JUCIEPCHSX MOJNyUYeHHBIX TPy ToueK. Bo3nuka
BOIPOC, COBMNAJAIOT JH Pe3yJbTaThl KJacCH(MUKallMU, JaBaeMbie pas
JIMUHBIMH aJFOPHTMAMHU KJIacTep-aHa/u3a, i pe3yJbTaThl KJaCCH(HK
LIMM HA OCHOBE ueJI0BeUeCKHx (3KcrnepTHbIX) olleHoK? Hackosbko ycTol
uuBo pa6oralT aJropuTMbl? ECTb 1M MeXAy HHMH CYLIeCTBeHHa
pasHuIa? DTH BONPOCH ObUIM MocTaBjeHbl B pabore k. Me3sux
[em. 27]. Ilo pe3yabraTaM CpaBHHUTENLHBIX HCCAELOBAHHH CEMH aJIro:
PUTMOB KJiaCTep-aHajJH3a Ha ueTblpex Habopax peaJsibHbIX AaHHBI
OH MOJIyYHJl BBIBOJ, YTO HAWJydlIMM 06pa3oM Ha Bcex Habopa.
JlaHHBbIX paboTaloT ABa BapHaHTa (U3 Tpex, HauboJjee pacnpoctT
paHEeHHBIX) aJrOPUTMOB HepapXHUuecKoi rpynnupoBkKH. OTMeTHM, YT
cpelu ‘CpaBHHBaeMbIX HAaXOAWJHUCH Mpoleaypa (akTOPHOro aHaJH3
06'bEKTOB, OIMH ONTHMHU3ALHOHHbIA aJrOpUTM, ABa aJIrOPHTMA MOHC
«TOYeK CTyILIeHHsl» ¥ TPH BapHaHTa HepapXH4YecKoi Npolenyphl
Ham co6¢TBeHHBIH ONBIT MOATBEPIKAAeT 3THU pe3yJbTaThbl, NO3TOMY
OCHOBHBIMH MeTozaMu Kiacrtep-aHaiausza B CHUTO toxe sBisores
uepapxuueckue npoyedyps.. VIx u paccmorpum G6osiee NoApoOH

Haunem ¢ 6a3oBbIX MOHATHH. Paccrosnue mencdy obwveKTamu
B OOBIUHOW JKU3HH 3TO IMOHSTHE SCHO KaXIOMYy U He BBbI3bIBAE
3aTpyaHeHud. TunuuHoe KUTEHCKOE OIpeje/eHHe PACCTOSTHUS MeXI
JByMsI TOUKaMH CBSI3bIBAIOT C [JMHOH MyTH Mexay Humu. Ho ecn
K IBYM TOYKAM Ha JiMcTe OGyMard MPHIOXKWTb JHHEHKY H CcKasaTh,
uTO MeXIy HUMH 6 CM, TO NMPH OTBeTe Ha BONPOC, KAKOBO paccTost
HHe OT aoMa a0 paborbl, 06bIYHO roBOpsAT — 40 MuHH Ha aBTOOY
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yeM B KHJIOMETpax) MpaKTH4eCcKH mnoJesHa. CienoBaTesnbHO, naxke
B NOBCEIHEBHOH »XKM3HH CYIIECTBYIOT pa3/UYHble PACCTOSTHHUS MEXIY
ONHMMH H TeMH K€ MyHKTaMH, HCIOJb3yeM »Ke Mbl Te H3 HHX,
KOTOPble HaM B JaHHBIH MOMEHT MOJe3HbI.

TouyHo Takasi Xe CHUTyaldst U B aHasau3e AaHHbX. Hawmyumum
pacCTOSIHHeM Me¥Jy TOuKaMu B MPOCTPAHCTBE omucaHusi Gymer To,
KOTOpOe HauboJsiee MPABHJIBHO OTpPaxKaeT CXOACTBO U PasJjUuHe COOT-
BeTCTBYIOIUX OOBEKTOB peanbHOCTH. K coxkaseHHIO, B NpakKTHKe
aHaJH3a JNaHHbIX TOJb30BATENI0 PEAKO YAAaeTcs MPeLOCTaBUTb BO3-
MOXHOCTb CaMOCTOSITEIbHO CKOHCTPYHPOBATb pPAaCCTOSIHHE MexXIy
00beKTaMH, TJaBHbIM 00pa3oM H3-32 TPYLHOCTEH oONpefesNeHHsl H
BBOJA COOTBETCTBYIOIIEH MaTeMaTHYeCKOH (opMyJibl B IpOrpammy
ka1accuukanuu. TpaaUIMOHHBIE NOAXOJA COCTOMT B 3daHECEHHH B
CHCTEMY HECKOJBbKHX (hopMys 151 HauboJsee ynoTpeOUTeNbHBLIX pac-
CTOSIHHH, TIpHYEeM MOJb30BaTeJb 4acTO CTaBUTCH Mepen MpobJemMou
BbIGOPA, KOTJa OH AOJKEH yKasaTb, C KaKMM DacCTOSHHEM MAO0/XKHa
pa6oraTb nporpamma Kiaaccudukanuu. Hauvnaiooumemy noabsoBarenio
OCYLILECTBHTb TaKOH BbIOOP OKa3blBaeTCs He MOJ CHJIY, HOSTOMY B CHC-
temy CHUTO 3a0KeH NPUHLIMI aBTOMATHYeCKOro Bbl6opa paccTOsAHUSA
MexJly 00beKTaMH B 3aBUCHMOCTH OT THNOB npusHakos B TO. Eciu
BCe MPH3HAKH KOJHUECTBEHHBIE, TO HCMOJb3yeTCsl PACCTOSHHUE
E B KJ 4 1 a, aHAJ0TOM KOTOPOTO SIBJSIETCSl PACCTOSIHUE MEXK /Y TOUKa-
MH, H3MepeHHOoe JUuHeHKoH. 1y KaueCTBeHHbIX NPH3HAKOB PUMEHSsIeT-
cAapaccTossHHEe MHHKOBCKOTO (HIH «TOPOJACKasA» METDH-
Ka), KOT[a pacCTOSTHHE MeXIYy TOYKaMH ONpeNessieTCsl aHaJOrH4YHO
PaCCTOSIHUIO BJIOJIb B3AUMHO MEPIEHAUKYJSPHBIX YJMIL TOPOJACKHX KBap-
tajioB. [Ipuuem MOCKOJIBKY [J151 LIKaJbl IOPsAKA He/b3sl CKa3aTh, Kak Ja-
JIEKO HEKOTOpasi rpagalusi OTCTOUT OT COCeLHEH, To paccTostHue MuH-
KOBCKOTO B 3TOM CJy4yae olpeje/sieTcss CyMMO# pa3HUL, HOMepoB rpajia-
LU 06'beKTa 0 KaXKIOMY IPH3HAKY (HHaye TOBOPSI, YUCJIOM TepeKpecT-
KOB, KOTOpble TpeOyeTcsi MHHOBATb, 4TOOBI 106paThCsA OT OJHOH TOYKH
ropoza o apyroi). [lyst 06beKTOB ¢ K1acCU(DHUKAILMOHHBIMH IPU3HAKA-
MU BbIOpAHO paccTOsiHHUEe X3MMHUHT a, KOTOPOE PaBHO YUCTY
IPU3HAKOB, Y KOTOPHIX TpajalUH OOBEKTOB He coBmnajgaioT. Ecau
IpU Moe3]Ke H3 OJHOro MyHKTa B JPYrodl MOXXHO HCHOJb30BATh pas-
JIMUHbIE BHUbl TPAHCIOPTA, TO NPUOJIU3UTEIbHBIM aHAJOrOM PacCTOS-
Husi XsMMuHra Oyger MHHHMAJbHOE YHCJIO Mepecajok ¢ OJHOTrO
ByJa Ha JPYroi, KOTopoe HEOOXOAHUMO COBEPLIUTb.

KoneuHo, aBTOMaTHYeCKUH BbIOOP PACCTOSIHUS — 3TO BLIHYXK/EH-
Hast Mepa, moatomy B mocsienHue Bepcud CHUTO Bk/IloyeHa BO3MOXK-
HOCTb HEIOCPENCTBEHHONO BBOJA MaTpPHIbl MOMAPHBIX DPACCTOSIHHUH
Mexay 00beKTaMH (paccudTaHHOH MoJb30BaTe/ieM MO TOH (opmy.e,
KWOTOpasl eMy MpeACTaB/seTCs] Hau/aydlled) B KauecTBe HCXOAHbIX
NaHHBIX 1Js1 TporpaMm kaaccuuxanuy. OgHako Takod pacyer MOXKHO
peKoMeHM0BaTh I0Jb30BATEJsIM, YK€ HMEIOIIHM ONBIT PaGoThl C
CHCTEMO#H. ‘
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tenio CUTO, —KoppeKTHpOBKa paccTosiHMil 3a cueT BHIGOpA pas-
JIHYHbIX BecOB (KO3(p(HLHEHTOB Ba)KHOCTH) mnpuaHakoB. OcoGeHHo
nesecoobpasHo sto npu obpaborke TIJIl ¢ pa3sHOTUNHBIMH MPH-
3HakaMHu. JleHcTBHTe/NbHO, €ClIH A0OHPAThCS HAa PaGOTy HYKHO CHa-.
yasa 10 muH newkom 10 ocraHoBkH (EBkanaoBo paccrosinue)
3ateM Tpebyercs npoexaTb 10 ocTaHOBOK (KBapTaJiOB) Ha TPAHCIO
Te (pacctosiHie MHHKOBCKOro), Ja elle CHeJaTh TPH MepecajKy
(paccrosinve XeMMHHra), TO HeJlb3s CKa3aTh, 4TO MyTb A0 PaboT
sanumaer 10 4 10 + 3 = 23 equHubl, a HALO IPUBECTH BCE PACCTOS=
HHSI B OJHY CHCTEMY eIHHHL, Hanpumep B MuHyTH (| ocTaHOBKa =
= 3 muH, | nepecagka = 10 muH). Hcxoass u3 o6umuX NpPennoo-
JKEeHHH B IIPOTPAMMbl BBIYHMCJIEHHS PAaCCTOSHUE MeX1y OObeKTaMu
C Pa3sHOTUIHLIMM TPU3HAKAMH 3aJI0’KeHbl HEKOTOpDble Beca, BbIPaB-
HHBAIOIIHE BKJAJ OTAE/bHbIX PACCTOSIHHH, ONMpeleseHHBIX MO KOJH-
YeCTBEHHbIM, KaueCTBEHHbIM M KJIACCH(HKALHOHHBIM MpPH3HAKAM.
Onnako cnenuduka peanbHbIX 3a4ay GbIBaeT TAKOBA, UTO MPHU3HAKH
KaKoro-To OJHOrO THNA NPH KJACCHMOUKAUHUH HAYHHAIOT «JaBHTh
Jpyrue, T. €. OKa3blBaTb Ha KJaCCHPUKALHUIO ONpeaessiionee BO3-
JeCTBHE, YTO BHAHO MO pe3y/bTaTaM pa30uUeHHS MHOXKeCTBA 0ObEK-
TOB Ha Kyacchl. B TakoM ciiyuae Beca NPU3HAKOB TPeGyeTcsi CKOP PEKT
pOBaTh; NPH 3TOM CJIEeAYeT NOMHUTb, YTO YBEJHYEHHE Beca KaKOro-TO
NpU3HAKa O3HAUYaeT, uTo OH Oy/eT OKas3hBaTh 6oJiee CHIbHOE BO3JeH-
CTBHE Ha OKOHYATe/NbHYIO KJaCCH(PHKAIUIO. [

st anropuT™MoB KjacTep-aHa/iu3a GOJblIOe 3HaueHHe HMeeT.
paccrosanue mexdy Karacrepamu. 31eCb BO3MOXKHOCTeH ele GOJbIIE,
4yeM INIpH ONpeJeeHHH PacCTOSIHHS MeXay oO6bekraMu. O6beKThl —
3TO TOYKH B NPOCTPAHCTBE ONHCAHHS, a KJacCTepbl 3aHUMAIKOT OIp
JeJIeHHBIH 00beM, COCTOSIT U3 MHOTHX ToueK. CKa)keM, KaKOBO pac-
CTOSIHUE OT JleHHHrpaﬂa no IlerponBopua? OTBETHTb MOXHO mno-
pasnomy. Ecsi xuth Ha CoCHOBO# MOJIsiHE, HA 10T0-3aMa1HOi T'PaHHILE
Jlenunrpana, To po CrpenbHbl, Bxonsued B paiion Ilerpoasopiia,
napa OCTaHOBOK Ha TpamBae. C apyroél cropousl, ot Basrtuiickoro'
BOK3a/a B LIEHTPe Jlenunrpaga no cranuuu Hoswiii leteproo, pac-
MOJIOKEHHBIH Hefaseko oT ueHtpa IlerpomBopua, TpeGyercss exaTk
Ha moesje OoJee mosydaca. Hakonen, u3 O3epkoB, Ha ceBepe Jle-
HMHIpaja, rje CTPOHTCS aKaJeMIOpPOAOK, A0 YHHBEPCHUTETCKOTO T
poaka B Crapom [lereprode (masbhuii KoHell HeTpomaopua) 1B
yaca e3/ibl «Ha MepekJanHbix». Kakoe H3 3THX PaCCTOSHMi <HCTHHHO»?
W HyxHO s ucKaTh a6GCO/IOTHYI0 MCTHHY Ha BCe CJydad XKH3HH
He syume sin ckasaTth, uTo MHHHMAaJ/bHOEe BpeMsi B myTH a0 [leTpo-
asopua cocrasaser 10 mun, cpennee 40 MuH (Tak eger 6OJbIIHHCTBO
TYPHCTOB K 3HaMeHHTbIM [lereprodckum ¢oHTanam), a makcumaJb-
Hoe — 2 yaca. il

AHalorHYHO pacCMOTPEHHBIM BapHaHTaM B KjacTep-aHa/ju3e H
n60oJiee 4aCcTO HCIO/b3YIOTCS MeXKKJ/JIACTePHbIE PACCTOSIHHUS, ONpeaeaeH-
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Hple TO0 MNPHHUOUNY OJuXKaHliero cocena, LEeHTpaA THXKECTH (WU
CXOJAHOIO C HUM CpejHef CBsA31) U JajbHero cocena. PaccTosinue 6 21 1-
KAaUUIero cocejga ecTb pacCTOsHUE MeX Y GJUKANUILIMMH 0ObEK-
tTaMH KjaacrepoB. PaccrosiHHe meHTpa TAXKeCTH pPaBHO pac-
CTOSIHHIO MEXy LEHTPa/JbHbIMH TOYKAMH KJIAacCTepPOB, a PacCCTOsIHHE
naJbHETO COCeJMa— PACCTOSHUIO MEXKAYy CaMbiMHU [NaJbHHUMHU
TOUKaMH KJacTepoB (puc. 7.8).

Puc. 7.8. Paznuunbie cnocobbl onpegeneHns PAacCTOSHWUS MEXKAY KIacTepamu:
1 — no BaumkaiwnMm obbektam, 2 — MO LEHTPAM KNacTepos, 3 — nNo cambim gane-
KM obbektam

Pasuuna mMexay HCIOIb30BAHHEM 3THX TPeX PACCTOSIHHI 3aKJIO-
yaeTcs B CjeLyIOLLeM: aJiTOPUTMbl, OCHOBAHHble HA PACCTOSIHUU OJid-
XKaHlero cocega, Xxopouwo paboraloT B ciaydae rpynn 0ObEKTOB
CJI0OXKHOK (opMbl, 00pa3yrOUIUX B MPOCTPAHCTBE ONHCAHHS BbITH-
HyTble W H30THYThle obsaka. B To ke Bpems npu apyroét ¢opme
TPYNN 3TH aJFOPUTMBl 4aCTO «HABSA3bIBAKOT» NAHHBIM He MPUCYILYIO
MM CTPYKTYpY, OOBeAHHSAS B OJUH KJacTep CJA0XKHOH (popmMbl 00b-
eKTbl W3 pa3HblXx rpynn. BapuaHT paccrosiHMs JaJjbHero cocejpa
NpHMeHsIeTCs], KOIAa HCKOMble TPYNIHPOBKH 00pasdyioT B NPOCTPaH-
CTBe OMHCAHUS IIAPOBHAHBIE 00JaKa, OAHAKO I ApPYrux ¢opm
TPYNN MCMNONb30BAHHE 3THX PACCTOSSHMH MOXKeT NPUBOAUThL K HeBep-
HbIM pesdyJ/bTaTtaM. IIpoMexxkyTouHoe Mo/oXKeHHe 3aHUMAIOT aJTOPHUT-
Mbl, OCHOBAHHbBIE HA PACCTOSIHUU LIEHTPOB TSXKECTH U CPelHeH CBA3H —
OHH JIyYIlE BCEro PAGOTAIOT AJ1s IPYII JJIUICOUAHON hopmbl. KeTath,
B uccnenoBanuu JIxk. Messuxa [cM. 27] HauJyuliHe pe3yJibTaThl
noKa3aJH HepapXHuecKHe MpoLedypbl, OCHOBAHHble HAa PACCTOAHHAX
Jla/lbHEro0 cocela H LEHTPOB TSXKECTH. DTO OODBSCHSETCS TeM, 4TO
B NaHHBIX, HA KOTOPBIX HCIBITHIBAJIHCH AJTOPUTMBbI, UMEJIHCh TpYyI-
NIHPOBKHU KPYTJI0H JIUOO MPOCTOH (3/nuncougHoi) dopmsul. [To Hawwemy
OMBITY — 3TO He CAy4YaHHOCTb. B 60JbIIMHCTBE 3a1a4 0O BeKThl OJHOH
rpynmbel o6pa3oBa/ii KJAacTepbl MPOCTOH (OpMbI (H3-3a HOPMHPOB-
KH OH MOXET O0Ka3aTbCsd KaK IIapoBbIM, TaK M 3JJIHICOHIHBIM).
Kinacrepbl cioxHO# ¢popMbl H3penKa BCTpedasuch B 3ajayax OIH-
CaHWs [esNeBOro MPH3HAKa, KOrga JHHUS perpeccHd oOKasblBaJjach
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Puc. 7.9. Peasynbratel knactep-aHanMsa [aHHbIX O €CTECTBEHHBIX W MCKYCCTBEHHbIX TEKCTaX, NPEACTABNEHHbIE B BUAE AEHAPO-
rpamMmbl (paccTosiHMe MeXAy KnacTepamu M3Mepsnock MO npasuny «cpegHen ceasm»). Habniopaetcs pasgeneHne obbek-

OTmeTnm,

yTo O6BEKT

TECTBEHHbIM (1—20) m uckyccrBeHHbim (21—34) tekctam.

BYHOLLMUX

TOB HAa ABa Knacrepa, COOTBETCT

5y ECTb MHPOPMAUMSA O $OPMAX MPYNNUPOBOK ?
2-TPYNNb

O-HET

1-TFPYMMNB BANSKKME K KPYT/biM

7.2
VEPAPXWHECKAH KAACTEP-TPOUE AYPA

Z-RPYNNb

gQPMAHT - CPEAHSAS CRA3b METPUKA - EBK/MOA

WA 106
K NACC
KNACC
K BCC
KAACC
88 124
K ACC
115 116
KAACC
b8 77
K/IACC
K 1ACC
KIACC

{

- N
PNl L

~0
{

1

oo O U= BN

Kiacc 10 -
KAACC 1L -
Knacc 12 -
KAACC 13 -
KnACC 14 -

war 112
KNACC
KAACC
EAACC
&1 63
KAACC
b6 73
KNACC
50 59
110 111
KAACC
KNACC
KNACC

wAr 116
KARCC
KAACC
56 57
KAACC
32 33
&7 70
102 103
128 129
Knace

war 118
kACC

24 27
62 65
97 98
119 120
Knacc
S6 57

HAVBOMEE BEPOSTHAS KAACCUSMKALMA CHENAHA HA

104
130
4...

i -
30
bé
9
121
2 -—
98

4
aonia
7 8
QI
127 128
10 12
118 119
11 23
112 113
14 49
27 35
33 38
40 46
50
87
109
139
4
S b
7 8
74 76
93
88 89
10 12
70 72
116 117
14 49
87
109
4 5
7 8
&0 61
9 10
37 38
73 75
106 108
131 133
87
4 5
32 33
&7 70
100 101
122 124
7 8
60 61

97 105 107
76 78

74
16
129
15
120
25
114
S
37
&b
59

17
131
21
121
26
132
52
39
89
75

18
22

122
28

43
90

97 105 107

i1
77

16
90
15
75

i18
S1

11
63

39
80
110
134

é
35
72
102
125
11
63

23
78

17
98
21
80

119

52

25
86

i8

101
22

82’

120
139

86
19

24
130
29

&7
98

26
94
19
124
24
83
121

97 105 107

14
&4
13
40
81
111
135

9
37
73
103
127
14
64

10
38
75

104

128

23

74

12
39
80

105

129

25
76

20 32

30
133
1

70
101

28
112
20
125
27
84
122

13
40
81

106

130

26
77

45
134
47

a2

29
113
32
127
30
as
130

15
43
82

107

131

28
78

INANNCOMNAHBIE

C/IOXHOW $0OPMbl

73

61

103

81

&3

104

56 57 B8 60

54 55 62 65

40 43 45 46
103 104 106 108

138

S1

‘52

112 113 114 132 139
22 24 27 30

59 62 ‘68 66

98 99 100 101

122 124 125 127

21
=]
a9

117

138

S1

114

22
59
90

118

592
132 139

53 54 55 62 63
72 80 102 106 108 110 111
135 136 137 '158
48 56 57 58 60
83 84 85 99 100
31 47 48
114 132
33 38 53
128 129 131
39 ST ST,
99 100 102
133 134 135 136 137
29 31 47 48 49
86 94 109
19 20 21
53 54 TS5
88 89 90
119 120 121
14178 Y 120
45 46 S50 53 54
83 B84 85 87 88
108 110 111 115 116
133 134 135 136 137
29 31 47 48 49
86 94 109 112 113
WAre 116

Puc. 7.10. PesynbTaThl knactep-aHanu3a AaHHbix 06 obpasuax paauoannapartypsl,
npeacTaBneHHsle B BMAE CNMCKOB KNACCOB Ha PAasfMuHbIX LWAarax WMepapxu4ecKow
npoueayps!
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HesuHedHok. [Ipu pewieHud NpaKTHYECKHX 3aiau OLEHKY (OPMBbL
TPYNIHPOBOK JIyullle BCEro MPOM3BOAMTL [0 DA3/HUHBLIM [BYMep
HbIM IPOEKIHSIM Ha 3Talle KaueCTBEHHOrO aHaJ/Ju3a JaHHbIX, 4TOO
B HYXHbIH MOMEHT HCII0/1b30BaTh Haumbo/ee MOAXOMSIIIHI BapHaHT
HepapXHUECKOH Npouesypbl KJacCHPHUKALUH. o

BbiBoa pesy/ibTaToB paboThl HepapXHuecKoil KJlactep-npouenyp.
MOKeT UMeTb pasiuunyio popmy — B CUTO npu HeGoJblIOM uHesd
K/acCH(HULUPYeMbIX 06 BEKTOB N CTPOUTCS JeHAporpaMma (puc. 7.9
00belHHEHHsI 00bEKTOB B K/ACTEPbl; MPH 3HAUHTENbHOM e N Bbi-
BOJMTCA pa30HeHHe MHOXKEeCTBa OODBEKTOB Ha K/aCChl Ha OMpes
JIGHHBIX LIarax HepPapXHueCKOH NpOoUeaypbl B BHAE CHHCKOB 06BEK-
TOB KaxJoro kjaacca (puc. 7.10). Uro6bl mosib3oBatesio 6bL10 Jerde
OLleHHBATb TMOJIyYeHHble Da30MEHHUs], BLIBOLUTCH TaKKe H 3HAUCHUE.
Kpurepus xaxecrsa Kaaccugpukayuu. Crenyer OTMETHTb, 4TO i
Kakod Obl (hopmyJe KPUTEpHUH He BBIUMC/ISJICH, OH OCTAeTCS JIHII
GopManbHB M, OCHOBAHHBIM Ha HUMEIOLIHXCH HA NAHHOM LIAT
MEXKJIaCCOBBIX H BHYTPHK/IACCOBBIX paccTosiHusix. Pemalpoiiee cIoB
B orGope Haubojee ColepxkKaTeNbHbIX BapHAHTOB KjaccupUKaHa
AOJ/KHO MPUHA/JIEXKATh NOJNb30BATENO U OCHOBBLIBATLCSI HA €r0 MPO-
(eccCHOHAJBbHBIX 3HAHHAX. i

[Tpocrefimnii KpuTepuii KauecTBa OCHOBBIBAETCH Ha BEJHYHHE
PACCTOSIHHS MEXAy K/iacTepamH, oObeIWHEHHbIMH Ha JaHHOM Liare
npoueaypel. Ecau 310 paccrosiHue Mano, To 3HauwMT, KJlacTepbl
Oblik GIM3KH U CKOpEe BCEro B HMX BXOJMJH OGBEKTHl ONHOH TPYIIBL.
Eciu paccTosiHHe BeJMKO — K/acTepbl COOTBETCTBOBAMH «eCTECT-
BeHHbIM» rpynnam. Takod KpuTepHil, OfHAKO, He YUHTHIBAEeT <«HA:
CEJIEHHOCTH» K/1aCTePOB — BPSIA JIM MOXHO CUMTATh OT/E/JbHOH Tpyl-

MO OAMH OOGBEKT, MyCThb Ja¥Ke PACMO/IOXKEHHBIl He OueHb GJIH3KO
OT COCeHEro K Hemy knacrepa. [pyrasi Bo3MOXKHasi KOPPEKTHPOB- -
Ka MPOCTEHIIero KPHUTEPUs — yUeT TaKXKe W BHYTPHUK/IACCOBBIX pac
CTOSIHHH, Bellb HAXOMSIIIHeCs Ha OJAHHAKOBOM DPacCTOSIHHH KJaacTepsl.
MOTYT HMeTE pas3jiiHyHbli «00beM» B mpocTpaHcTBe. YeM KOM-
NaKTHee K/acTepbl (HampuMep, YeM MeHblUe CpeHee pPacCTOSIHHE
MeXJly 00beKTaMH B HHX), TeM Jiydlle OHH YAOBJETBOPSIOT HHTYH-
THBHOMY MOHATHIO 'PYNNbL. Pas/inuHble GyHKIMH KPHTepHsI KauecTBa |
TPeGYIOT pasHbIX (IOAYAC OUYeHb 3HAYHTEJNbHBIX) 3aTpaT pecypcoB
9BM, 1031OMY CJI0XKHBIE KPUTEPHH Deau30BaHbl TOJIBKO B BEPCHAX
CHUTO aas Gombuux OBM. Tlpumep BbiBoAa (YHKIHHM KPHUTEPHUS
nokasaH Ha puc. 7.11. llas GoJee moapo6HOro 3HAKOMCTBA ¢ Me-
TOLaMH KjacTep-aHa/jHM3a MOXHO pekoMmeHnpoBatb [l, 7, 21, 45].

7.3. Pacno3naBsaHue oGpa3os

YTo MOXHO CKasaTh O Ye/OBEKE, KOTOPOTO Mbl BCTPETHJH JeT-
HUM JHeM Ha J[lBopuoBoil mniomanu? A o uesioBeke, MOBCTpeyaB-
mIeMCsl 3MMHHM BeuepoM rje-HuOyab B paiioHe HoBocTpoek? [louTH
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HaBepHAKA MepBblii OKaXKeTcs MPHe3kKUM, a BTOPOH — MKUTe/leM Jle-
uuHrpana. Takasi yBepeHHOCTb OCHOBbIBAeTCfi Ha TOM, YTO JIETOM
JleHHHrpaj, a OCOOGEHHO ero LEeHTP, MepenoJHeHbl TYPHCTaMH, KO-
TOPHIX TaM 3HayuTeIbHO GoJsiblle, YeM JIEHHHTpajleB, TOTAa Kak

KPUTEPWUA K NACCUSMKAUMA

YMCa0 1 FAC- 1 KFUTEPUR

wAr 1 NN 1
I KJACCOE I OB'EKTOB I HME I KAHECTEA
11 36 59 1 1 1 I 061 1 .061 I%x
21 116 117 1 1 1 I 355 1 294 INEREERREENRKN
31 100 114 1 1 11T .375 1 .020 1
4 1 90 114 1 1 11 .520 1 .145 Ikxkxxs
L 52008 % 0T 1 11 .568 1 .049 I
61 745 446 1 1 11, .570 1 .002 1
7L 780 asiT 1 1010 wsaZiit vlal 70T
281 76 B85 1 5 bl ¢ 1.064 1 006 1
29 1 89 90 1 1 1 I 1.067 I .003 I
301 15 591 1 1 I 1.151 I .084 I#xxx
31 1 60 611 1 1 I 1.152 1 .001 I
321 27 321 1 21 1.177 1 .Q26 I*
33 1 2 ST 1 11 1.185 I .008 I
34 1 i - G | 2 11 1.198 1 .013 1
BET . TO N2 I 1 1 I 1.204 1 .006 1
361 16 67 1 2 11 1.237 1 .033 I«
371 11 831 1 1 I 1.300 1 .062 Ixxx
381 21 45 1 2 21 1.303 1 .003 1
93 1 6 10 1 & 12 1 2.37% 1 022 I%
94 T 10 131 1 10 I 2.567 1 192 I¥kkkskexs
9% 1 13 14 2 21 2.582 1 .0151
96 1 6 241 19 1 1 2.651 1 .068 Ixxx
@730 0y 2T 2 4 1 2.653 1 .0021
98 1 8 1%\ 3 11 2.64701 .017 I
99 1 2 201 4 1 I 2,723 1 .053 I*x
100 1 S 71 7 51 2.729 1 .006 1
101 I AR B A LU I 4 1 2.797 1 .068 I#*xx
102 I S 8.1 12 18 1 2.822 I .025 I*
103 1 2 13 1 b6 11 2.874 1 .053 I*x
104 1 6 121 20 21 2.919 1 .044 I%**
105 1 4 14 1 18 4 1 2.932 1 .0131
V 106 I 3 120 T 2 41 3,040 I .108 Ixkxxx
107 1 8 101 15 4 1 3.121 1 .081 I#xx
108 I S5 81 .30 19 I 3.295 I 174 I#%EEEEX
109 1 Z 06 T 6 22 1 3,601 I 306 IEEKEXEKEXKKHR
110 I 6 111 4 11 3.634 1 .033 Ix
111 1 8 8 1 49 11 3.708 I 078 Ix%®
Vo112 1 4 7o s llii22 7 1 3.823 I 115 Ixxxx
113 1 4 51 29 50 I 3.874 1 .051 Ixx
114 I 1 21 1 S 1 3.949 1 075 I%%% 1
115 1 4 61 S 11 4,108 I .160 I#*exxkkx A
Vo116 1 2 4 1 28 6 1 4.728 1 620 IXEHHHERENREINHKE NN RKN
117 1 i 31 -3 79 1 5,070 1 .342 I¥EEXRKERXEEEKERER
118 1 1 31 85 1 I S.267 1 197 I#%EEE%Ex
119 1 1 21 86 34 1 5.267 1 .000 I

Puc. 7.11. PesynbTaThl Knactep-aHanu3a faHHeix 06 obpasuax paauoannaparypel,

npescTaBneHHsle B BUAE CNMCKA HOMEPOB O6GBLEAMHSEMbIX Ha KaXAOM Liare Knac-

cos. Mo paccTosHMio Mmexpay ObbLeaMHAEeMbIMK KNaccamu M uucny 061LEKTOB B HMX

NOACYMTBLIBAETCH M NeuyaTaetcs B BMAE FPamka 3HaUYEHWE (POPMAaNbHOrO KpuTepus
KayecTBa Knaccuguraumm
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B HOBOCFPOHKAax, H OCOOGHHO 3MMOH, NpPHE3Kero BCTPETUTh MaJio-
BeposiTHO. HeTpyaHO BUAETb, YTO NMPHUHATHE PEIUEHHS O MPHHAIENK- |
HOCTH UeJOBE€Ka K TOMY HIH HHOMY oOpasy (JeHHHrpajiel M
IpHe3KHUH) OIpefeasseTcsl 4acTOTOH MOSIBJAEHUS OOBEKTOB 3THX 00-
pasoB B JAaHHOH TOYKe, WJH, UHAYE TFOBOPS, IJIOTHOCTHIO OGBEKTOB. .
Ara npocrast HAed H JEXHUT B OCHOBE GOJIBIIMHCTBA CTATHCTHYECKH
METOJIOB pacrno3HaBaHUsl 00pa3oB: KjaacCUPUUUPYEMblH OOBEKT CUH-
TaeTcs NpUHaJIeXalluM K TOMy 00pasy, MJIOTHOCTb 0ObEKTOB KOTO
poro HauBBICIIAS B JAHHOH TOUKE NPOCTPAHCTBA ONHCAHHS.

Ecnu mnotHocTH pacnpeneneHusi AJasl Ka)Aoro U3 -k oépasoﬁ:
H3BECTHBI, T. €. 3aJaHbl OMHChIBAMOIIHE UX (YHKIHU: ;

fi= fl(x(l), x(2), fie x(”))‘
f2 Sty f2(x(1>‘ x(2), ‘e X(P))’

(7.4
fr = fk(x(l), x(”, x(”))

TO 0COObIX MPOoG/eM He BO3HHKAET: C/eAyeT JHUb MOJCTaBHTh B
Kaxayio u3 ¢opmya (7.4) 3HayeHHsI MPU3HAKOB Knaccmbnunpyemor{
00bEKTa M BBUHCJAUTH BeIH4HHBl [i, fo, ..., .. Homep Gonbuien
M3 HUX H €CTb HOMep o0pasa, K KOTOPOMY CKOpee BCEero npuHajie-.
KUT Kjaccupuuupyembii o0bekt*. Takas mpoueaypa pacnosHaBa-
HHS Ha3biBaeTcs batdecosckoti. OHa obecreuHBaeT MUHUMAJIbHYIO BEPO
SITHOCTb HeNpaBHJbHOH KJjaccuduxkauuu (puc. 7.12). Ecau momum

f

23 IR
& A
“ by IR e x
A, A A,

Puc. 7.12. MNpu n3BecTHbIX (PYHKUUSX MNIOTHOCTM pacnpepeneHus obpasos pacno3- |

HaBaeMbIH OBBLEKT OTHOCUTCS K TOMY M3 HMX, (DYHKLMS MNOTHOCTM KOTOPOrO 6onbu-l

MOSIBJISIIOTCS € OJMHAKOBOH uacrtoToil. B Gosee obuiem ciydyae HepaBHBIX Bepost
HOCTEH @1, G2, ..., r TOSIBIEHHS OO'bEKTOB DA3JIMUHBIX 00Pa30B Karkjoe 3HA4eHH
fi MOJIKHO GbITH YMHOXKEHO Ha COOTBETCTBYIOLLYIO BEPOSITHOCTB (.
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MPUHATHS PeLIeHHA O NPHHALJIEKHOCTH KOHKDETHBIX OGLEKTOB Tpe-
OyeTcsl Takxe B SIBHOM BHIE ONHKCaThb pellaioliee NPaBHIO (pas-
JeNSIOIYI0 QYHKIMIO) KaK (YHKLUHIO 3HAYEHHH NPH3HAKOB, TO Ha-
XOISAT ypaBHEHHSI TPAHHUIB, HA KOTOPOH MJIOTHOCTH paBHBL. B mnpu-
mepe (cM. puc. 7.12) 310 ypaBHEHHe HMeeT MpPOCTeHIIHH BUL X = A:
ecli X; > A, OOBEKT i OTHOCHTCS K 00pasy As, ecau x; << A, 06b-
eKT [ OTHOCHTCH K Aj; NPH X; = A MOXKHO NPHHATH JI060E pelIeHHe
WK OTKa3aTbCsl OT KJaccudukamuu.

K coxanenno, Ha npaxtuke QYHKLHH [UIOTHOCTH 06pa3soB H3-
BECTHbI OY€Hb PENKO, MO3TOMY B PACNOPSIXKEHHH HCCJAeLOBATENST HMe-
oTesi o6yyalonine BbIGOPKH — HaGOPbl OGBEKTOB, MPHHALJIEKHOCTD
KOTOPBIX K 06pa3aM ykasaHna. B sTom ciyuae o6iuas uues, Ha KOTopoi
CTPOSITCS  @JITOPUTMbl PACIMO3HABAHHUS, COCTOMT B BOCCTAHOBJEHHH
WM OUEHHBAHHH (YHKUMHA IJIOTHOCTH MO 06y4alouuM BbIGOPKAM.
Korna rakasi oueHka mnojyuesa, mpoueaypa pacrno3HaBaHHs MTPOBO-
JHUTCA TakK, Kak ObLI0 OMHCAHO.

CymecTByer 60JblIOe KOMMYECTBO PA3JHUYHBIX METOLOB OILEHH-
BaHHSA MJIOTHOCTEH M’ COOTBETCTBEHHO 6OJbIIOE KOJHYECTBO Pas3/iny-
HbIX AJTOPUTMOB pacrnosHaBanusi. Ilepeuncium HekoTopble Haubosee
pacnpocTpaHeHHble MOAXOABl K DELIEHHIO 3ajayd pacno3HaBaHMS.

I. Bua OyskUu# MJIOTHOCTH 06pPAa30B MNpPeANONaraeTcsi H3BECT-
HBIM — OGBIYHO COOTBETCTBYIOLIHM HOPMaJ/bHOMY 3aKOHYy paclpeje-
JIEHH$I, HO HEH3BECTHBIMH CUHTAIOTCS TapaMeTpbl KaXI0H (QYHKIHH —
AJIsi HOPMAaJIbHOro 3aKOHa MaTeMaTH4YeCKoe OXKHAaHue (IeHTp 06-
pasa), KOppeJNsiuMOHHAsi MaTPHULA H [IHCIEPCHH BCeX NPH3HAKOB,
KOTOpbIe W MOAJEeXAT OlleHHBaHHIO Mo oOy4amiuuM Bbibopkam. Ta-
KHe MeTOAbl pacrno3HaBaHUsi HA3bIBAIOTCA napamerpuueckumu. Of-
HaKO OCHOBHAsi C/IOKHOCTb MX NPHMEHEHHS B TOM, YTO NpPUHHUMAae-
Mas rumoresa O BHJE IIOTHOCTH MOXKET OKas3aThCsi HEBEPHOH, Mpo-
BepUTbL €€ MOXKHO JAajeko He Bcerjga. K Tomy xe paspaGoraunble
apamMeTpHUeCKHe MEeTOAbl B OOJBLUIMHCTBE CBOEM pAacCCUMTAHbl Ha
COBOKYITHOCTH, TMOAYHHAIOLIHECS <«HIeaJbHbIM» HOPMAaJbHBIM 3aKO-
Ham pacnpejie/leHHsl, KOTOpbIe, KaK OTMeUaJoch, Ha NMPaKTHKe BCTpe-
YaloTCs He CJAMIIKOM YacTo.

2. Metojbl, OCHOBaHHbIe HA JIOKAJbHBIX OLEHKaX MJIOTHOCTH, OT-
HOcATCA K Kaaccy Henapamerpuueckux. OUEHKY MNJIOTHOCTH, KOTO-
Past cnpaBeniuBa JIMIIb B HEKOTOPHIX OrpaHHUEHHSIX 06/1aCTH INPO-
CTpaHCTBA ONMCAaHMs (Yalle BCEro B OAHCH TOYKE), HA3bIBAIOT J O-
KaJgbHo# OuneHuB MJIOTHOCTbL AJAS KaXKAOrO0 H3 06pa3oB B TOH
TOuKe, rpe pacrnosiaraetcsi pacrno3HaBaeMblil OGbEKT, MOMKHO IMpPH-
HATHL pelleHue O €ro NpHHAJJEKHOCTH, OTHECs ero K o6pasy c
HauBbICIIMM 3HAUY@HHEM OLEeHKH MJIOTHOCTH. JIJist MoJydeHHs JOKa/b-
HOH oLeHKH paccMaTPHBAIOT HEKOTOPYIO OKPECTHOCTh MHTepecylolei
TO4KH mnpocTpaHCTBA OMHMCAHHSI W PACCUUTHIBAIOT B Hell YacToTy
HOsiB/IeHHsT 06BEKTOB Pas/IHUHBIX 00YUAaIOHX BbIGOPOK JHGO PacCTosi-
HHs1 oT KiaccuUUHPyeMOro o6beKTa A0 GJUNKAHIIMX 06BEKTOB 06Y-
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yaolLMX BHIGOPOK U T. . JloKasbHble METO[bl OTHOCHTE/ILHO IIPOC]
W «HENMPHUXOTJHBbl» K AaHHbIM. [IpaBna, mosBosisiga NPOBOIHMTH: Kil
cU(HUKALHIO, 3TH MeTOAbl He 00ecneyuBalT BO3MOMXKHOCTH SIBHO
ONMHCAHHUs pelanllero npaBuia — pasiaensiomeid o0pasbl NOBEPXHE
CTH B BuJe (DYHKLHH OT 3HAYEHHH NPHU3HAKOB.

3. Jlpyroit Kiacc HemapaMeTPHUYECKHX METOJ0B OCHOBAaH Ha Ipe
MOJIOXKEHHH, UTO H3BeCTeH (MU 3alaH) BUL pasdiessouux QYHKYUL
B 3ToM ciydae OLEHHBAHMIO MO 0OyuyalMM BBIOOPKAM MOJJEXKa
napamerpsl 3THX (yHkuui. [lpu srToM, Kak mnpaBu/o0, MNPeANo
rajT, 4TO pasje/siollde MOBEPXHOCTH (reoMeTpUuecKHe Mpej-
CTaBJIEHHUS] PA3AeSIONIUX (YHKUUH) JIMHEHHbl (B OLHOMEPHOM IPH!
HAKOBOM IPOCTPaHCTBE — TOUKA — CM. pHUC. 7.12; B JBYMEpPHOM -
npsMasl JUHHS; B TPEXMEPHOM — MJIOCKOCTb U T. 1.) . HbIMHU cil0BaM
OIIEHHUBAIOTCA HE CaMH MJIOTHOCTH 006pasoB, a TOJNLKO TPaHMUbI, H
KOTOPbIX OHH PaBHbI APYr JAPYTYy M KOTOPbl€ OJHO3HAYHO OIPEJ
JSIOT MPaBUIO KJAacCH(MHKALHH OOBEKTOB. OTH MeToabl Haubo.l
ynotpeGuTe/bHbl, KOraa TpeOyercsi MOoJNyyHTb siBHOE ONHCAHHE P
1allero npaBu/ia.

CTBEHHbI€ HUCCJAeJO0BaHHS I[OKa3biBAIOT, UTO AJid pPELIEHUS 60J1bIIIH
CTBa MpaKTHYECKHUX 3ajay paclo3HaBaHHs AOCTATOYHO HMMETH aJil

NMFOUEAYFA FPACTIOSHARAHWS DBFAZ0OE
PACCTOSHUWE EBKAMOA BAPUAHT B/MXHWA COCEQ

OBYYAKIWME BbIBOPKW

1 OBFAG~ 2 33 59 90 1 98 104 106 111
2 OBPA3- 1 S 24 37 53 74 99 102
3 OBPA3— 44 S6 60 62 68 71 108 110

DK.OHYATE/IbHAS KNACCUSMKAUWS (0B 'EKT-0BFAZ)
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MFOUEQYFA FACNOSHABAHUS OBFAZOR
BAFMAHT CPREQMAS CRSZb

PACCTOSHWE ERK/IMAA

OBYHAKWWMKE BLIEOFKWU

1 OBFAZ- 2 a3 859 0 Biga8 104 106 #1113

2 OBPAZ- 3 8 24 37 55 74 s 102

3 OBFPAG- 44 56 60 b2 68 71 108 110

OEOHYATE IbHASR EAACCUSUEALWA (OB 'EKT-DBFAZ)
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Puc. 7.13. Mpumep pacnosHasanusi coctosHWs 113 nauueHToB, NEpeHeclunx LIoK:
a—no npasuny «BnMxHero cocepa», 6 — No NPasuiy «CPEAHEH CBA3UY. Hesep-
Hble pEeLUeHUS Mo AHEPKHYThI

PHTMbl PACTO3HABAHKS ABYX THIIOB: OCHOBaHHbIe HA JIOKa/JIbHOH OLEH-
Ke fJIOTHOCTH (@Jsi CJyuaeB, Korja He TpeGyercsi B sIBHOM BHIE
ONUCHIBAThb pellaioliee MPaBU/I0) M OCHOBaHHble Ha 3aJaHWK BHAA
pasjeasiiolied GyHKUMH AJs NPOTHBOMNOJOMKHOIO Caydas.

CielyeT OTMETHTb, YTO OOJ/bIIMHCTBO aJrOPUTMOB pacrnosHaBa-
HUS TePBOr0 THMA, KOTOPble Mbl CPaBHHBA/M, AaBajH JOBOJbHO
Gauskue pesyabTathl. Tem He MeHee aasi cuctembl CHUTO Gblin
BHIOpAHbl TPH METONA, KOTOPbie TPeOYIOT OTHOCHTEIbHO MaslblX Bbi-
YHC/AMTE/BHBIX 3aTPaT M MMEIOT LIHPOKHH CHEeKTp nmpuMeHeHus. Bo-
NepBbIX, 3TO MOXOXKHE Ha aJrOPHTMbl MEPAPXHUECKOH rPYNIHUPOBKH
MeTOJbl «OJMKHEro cocena» W «CpelHeHd CBA3M», KOrjia pacrnos-
HaBaeMblii 00bEKT OTHOCHTCS K TOMYy oOpasdy, K KOTOpOMY IpH-
HaLJIeKUT GJrKaimui obyualomui, J1u00 Korja pacrno3HaBaeMbii
06beKT OTHOCHTCSI K TOMY 00pa3y, CyMMa pacCTOSAHHH 0O O0O0BEKTOB
KOTOpPOro HauMeHbliasi. AJTOPUTM «OJMXKa#lIero coceaa» Xopouo
pa6oTtas MpH Mobo# CTPYKType AAHHBIX, HO 3aTO aJrOPUTM «CpelHel
CBSI3W» JaBaj JyullMe pe3yJabTaTel NPH MpocToii (opme 006paszos
(apOBble WJH 3JJIMICOHIHbIE TPYNMbl OODHEKTOB), @ HMEHHO 3TOT
BapMaHT yalle BCTpeuascss B NMPAaKTHUECKHX 3ajauax (puc. 7.13).
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Cjieqyer OTMETHTb, YTO BapUAHTbl 3THX METOAOB, PeaJn30BaHHbIe
8 CUTO, moryr pa6oTaThb C AaHHBIMH JIIOOBIX THIIOB, B TOM YHCJe
M ¢ pasHOTHMHbIMU. [Ipu 3TOM OCTaeTcsi CpaBelInBbIM BCe, UTO GbLIO
ckasaHo B § 7.2 OTHOCHUTEJBHO H3MepPeHHsI PACCTOSIHUU B MPOCTPaH-
CTBE PA3HOTHIHbIX MPU3HAKOB. [Tosib30BaTENb, MONYUHBIUUA HABbLIKY
paGoThl ¢ CHCTEMOH, MOXET YCNEelHO MaHHIYJHpOBaTb BECAMH JJIS |
Gosiee mosiHOro yuera ero uHbopmauuu. TpeTnit MeTon, BKJIIOUEH-
HBIE B CHCTEMY, OTJMYaeT BHICOKAsl HarJsAHOCTb IMOJydyaeMbIX P
3YyJIbTATOB, NMOCKOJbKY B HEM BbIBOJHMTCS He OJHA OLEHKA IJIOTHOCT
AJIS KaXJOro pacro3HaBaenoro o0beKTa, a HeCcKOJbKO MOC/e0Bas
TeJIbHO IOMNOJHSAIOIHAX APy Apyra. «['py6bie» OLEHKH COOTBETCTBYION
MPOCMOTPY MOBOJBHO 6O/BLIOH OKPECTHOCTH Paclo3HaBaeMoro oone
Ta B MPOCTPAHCTBE OMUCAHMS, OLleHKH Mo 0o/iee MaJleHbKOH OKpec
HOCTH AlOT NpeacTaBJeHde 0 6aMmKaNIIUX coceqsix 00beKTa, MpaBj
OHM MeHee TOUHbI, — Belb KOJHYECTBO OODBEKTOB, 1O KOTOPbLIM
COCTaBUJIH, HeBeJMKO (puc. 7.14). Ilpu Gosbliux o6beMax UCXOIHB
pauabix B cucteMe CHUTO MOKeT OCYyIIEeCTBJISATHCS ABTOMAaTHUECKH
BbIGOP TOTO M3 TpPeX YNOMSIHYTHIX METOAOB, KOTOPbIH AaeT HauJayd-
IIMH pe3yJbTaT [PH NPOBepKe Ha 00beKkTax o0yuyalolluX BbiGOPO
OpHuM u3 HauboJjiee ynoTpeOGUTENbHLIX METOLOB NMOCTPOEHUS P
[IaloIUX MpaBWJI OO CUX [Op OCTaeTcs ammnapar, pas3paboTaHHb
P. ®uiepoM U HOCSAIIUA MO Cell IeHb €ro UMs — AUHeliHbLl OUCKpY
munant Puwepa [18, 25]. Kak BHIHO yxkKe H3 CaMOro Ha3BaHUs,
pellaiollee MPaBUJIO HILETCSI 3[1€Ch B BHIE JIMHEAHON pasjensiiomlel
GyHKIHH (TMPSMOH, MJIOCKOCTH W T. A.). PesynbTarhl MOCTPOEHH
pelramiero npaBuia aaioTcsi o6blYHO B BUae £ — | ypaBHeHus (R
4YHCJ0 O00pa3oB, ONHMCHIBAOWIMNX k2 — | JHHEHHYIO pasessiiouLy
dYHKIIHIO) : i

anx“)+—amxﬂ)+- +_awx@)+_bl__
arix® - asex® 4+ A azpx® + by =0,

ag— i + ag-nex® + .+ ag—npd” + b, = 0.

Jlasi Toro 4to6bl pacno3HaThb MPHHAAJNEKHOCTb 00beKTa K OLHOM
13 06pa3oB, ero KoopauHaTbl x{), x{2), xiP) HEOOXOAHMO MO/

YHBIINXCS TOCJ€e BBHINOJHEHHSI NeHCTBHH CJIOXKEHHS H yMHO)KeHI’IJ
Kom6uHauusi 3THX 3HAKOB («—+» HJIH «—>») H ONpenessieT HOM
o6pasa, K KOTOPOMY OTHOCHTCS paclno3HaBaeMblii o0bekT. [Ipum
pacneuaTkH, noJaydeHHod nogab3oBaTeseM CHUTO npu pacno3HaB
HUH "TpPeX THIIOB II0Ka, NpuUBedeH Ha puc. 7.15. PacmosnaBaH

purm. Hanpumep, ecau pid KOHerTHoro 4yejOBeKa 3HAK IMepB
(YHKIHH «->», a BTOPOH «—», CJ€LOBaTENbHO, pacrno3HaBaeMb
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MPOUE AYFA MPUHATWSA PEWEHWA. KIACCUSUKAUNA kAXﬂDrD
0B EKTA MPOMSIBOAMTCA HA OAHOM MZ 3 YPOBHEW.

HA KAXAOM YFOLHE MOACHUTBHEAETCSH “4WC0

0B EKTOB OBYYAKUWMX BHBEOFOK (OB), HAVBO/EE

MOXOXUX HA KIRCCUSUMUMPYEMBIA OB "EKT.

OBYHAKWME BHIEOPKW

1 OBFA3- 2 33 59 90 91 98 104 106 111
2 0BPAC~ 1 S 24 37 =9 74 99 102

3 OBFAS- 44 S6 60 62 68 71 108 110

I0B'EKTI KJACC I4UC/I0 OB EKTORI EBEFOSTHOE
I IOE HA YFOBHAX I PEWEHWE

I
I
I 84 1 1 I 91 71 01 OB'ERT K/ACCA 1
I 1 2 I 81 21 0I YPOBEHb 2
1 I 3 1 31 01 0l
Teosonulavenass b (P (PR SR R S PR
1 81 1 I 91 71 0l 0b'EKT hﬂACCA 1
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Puc. 7.14. PacnosHaBaHMe cOCTOSIHMS MALMEHTOB C MOMOLLBIO ANrOPUTMA, AAOLLErO
HECKONbKO OLLeHOK NAOTHOCTHM (AaHHble Te e, uTo Ha pwuc. 7.13)
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O0OBEKT NMPHHALIEKHUT KO BTopomy o0pa3y. Takylo npoueaypy HyKHg
NOBTOPUTb AJS1 BCeX OOBEKTOB, MOAJEXKALIMX pacno3HaBAHUIO.

HeckobKO CJI0B 0 caydyae Pa3sHOTHNHBIX NMPHU3HAKOB. 31ecCh H,
nbosee ynoO6HBIM A5 MOJAb30BaTeNsl MPEACTABISETCS annapar 4o2u.
HeCKUX pearnwux GYHKyul, pa3BUBaeMblil, B 4aCTHOCTH, B pabor
[30, 36]. Dt yHKUHH SIBAAOTCA OOCOOIIEHHUSMH ONUCAHHBIX JI
HEHHbIX pa3nensiolux GyHKUUHA Ha caydad, korga B Tl umeror
KauecTBEHHble W KJIacCH(DHUKAIMOHHbIE TPU3HAKH (HJIH TOJbKO OHH
[logpo6Hoe onmucaHHe 3THX M APYTMX METOLOB PacNO3HABAHUS MOXK
Ho Halitu B [12, 18, 42, 49].

SAHEAHBIA  (IMCEFMWHAHT  $ULEFA

OBYYANUME EbIBOFHN

1 OBPA3- 2 23 o9 0 L 98 104 106 i
2 OBPAL 1 S 24 37 55 74 99 102

3 OBPAZ 44 S6 60 62 68 el 108 110

FO34OUUMEHT B YFABHEHWIA

MFU2HAEN
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Puc. 7.15. PacnosHaBaHWe COCTOSHWUS NALMEHTOB C MCMONb3OBAHMEM JIMHEAHOrO AUC-
KpumuHaHTa Puwepa (AaHHble Te ke, 4To Ha puc. 7.13)

7.4. OnucaHme ueneBoro nNpMsHaka

BCTPEUYalOUIMXCA W XOPOLIO HCCAeNOBaHHBIX 3anau o6paboTku AaH
HbIX. LleseBofi mMpu3HaK NPH 3TOM OOLIYHO HA3BIBAIOT 3ABUCUMO
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npUYHHHO-CJIEACTBEHHas CBsA3b. Hanpumep, mexnay pocToM u Becom
ye/IOBEKa CYIUECTBYET CTATHCTHYECKAsh B3dMMOCBSA3b OTHIOAb He IpPHU-
yMHHOTO Xapakrepa, OJHAKO MOXHO, Ha3BaB POCT 3aBUCHUMOH mepe-
vMeHHOH x(1), HcKaTb (PYHKUHMOHAJbHYIO 3aBHCUMOCTb €ro OT Beca
x?), Hanmpumep, B TAKOH (opme:

¥ = ax® 4 p, (7.6)

crapasicb Ha OCHOBe COGpPaHHBIX NAHHBIX MOAOOpPAaTh TaKHe 3HAYEHHS
a u b, uToOBl MOJyueHHas? PYHKLUHOHAJNbHAS 3aBHCHMOCTb HAUJYUIIUM
06pa3oM anmpoKCHMHpOBaja 3aBHCHUMOCTb cTaTHCTHYeckyio. Coort-
HolWeHHusl THuna (7.6) MaTeMaTHYeCKH OMHCHIBAIOT JHHHUIO Perpeccuu
3aBHCHMOH NepeMeHHOH MO He3aBHCHUMbIM W Ha3bIBAIOTCA (yHKuuel
peepeccuu. OCHOBHOH 3ajauell perpecCHOHHOrO aHaJ/M3a SIBJSETCS
OlleHKa MapaMeTpoB 3TOH (DYHKIHH, B HallleM NpUMepe — KodhpuUIHeH-
TOB @ U b; 1lesb XKe, IpecaefyemMast mpu 3TOM, — HCHOJb30BAHHE MOJY-
yeHHOH (YHKUHOHAJBHOH Monend Jau6GO [IJsi OIMCAHHUS SIBJEHHMS,
au00 AJIsl NpPeACKa3aHus 3HAUeHHH 3aBHCHMOH MepeMeHHOH Yy KOH-
KpeTHbIX 00beKTOB. [Ipennosioxkum, uTo mocTpoeHa (yHKIHS per-
PECCHH, OMNHUChIBAIOUIAS YPOXKAHUHOCTb CEJbCKOXO3SIHCTBEHHOH KYJb-
Typbl B 3aBHUCHMOCTH OT NOrojHblXx ycjaoBui. Torma sty momesb
MOKHO, HalpUMep, UCNO/Nb30BaTh [JS aHa/ld3a NMPHYMH, BIHSIOUIHX
Ha ypoxKaH, a MOXKHO C ee NMOMOULbIO NIPeACKA3aTh ypoxKal TeKyLIero
rojga, 3Has CYLIeCTBYIOIHe TMOrogHble YCJIOBHSI. Bo03MOXKXHOCTb
MCIOJB30BAHUSI (DYHKLMH perpeccud MJjsi NpenckadaHuss ocobeH-
HO Ba)KHa, ecJHU HeNoCpe[CTBEeHHble H3MeHeHHsI 3aBHUCHMOH mepe-
MEHHOH B HHTepecyIOLIHX HCCJeLOBaTeNsl TOUKAX 3aTPyNHEHbl HJIH
NPOCTO HEBO3MOXKHBI.

[lepBbli W OMHOBPEMEHHO OJMH H3 TJIaBHBIX BOIPOCOB, KOTOPBIH
JI0JI2KeH pelIMTb M0Jb30BaTeslb, NPHUCTYNasi K OMHCAHHUIO I1eJIeBOTrO
NpU3HAKAa MeTOJAaMH perpecCMOHHOTO aHa/ju3a, — BBI6Op MoOjenn
(BHma (QYHKIIHMH) perpeccHu, Beib COOCTBEHHO PErpecCHOHHbLIA aHAJIH3 *
OLEHHBAeT JIMIIb NapameTpbl 3Toi Monead. OcHoBHasi uHMOpMaIUs
N5l BblOOpa MoJe/u A0JXKHA ObITh MOJdydyeHa Ha 3Tale KauyeCTBEH-
HOro pelleHHs 3afauyd U 3aKJuaTbCsl B 0T60pe He3aBUCHMBIX Iepe-
MEHHBIX, HanboJiee CHJIbHO BJHAIOLIUX HA 3aBHUCHMYIO, a TaKXe B
NMpoBepKe JHHEHHOCTH B3aUMOCBsi3edl 3aBUCMMOH W HE3aBHCHMBbIX
nepemeHHbIX. Hanbosiee yacTo Ha NMpaKTUKe HCNOJIb3YeTCS AUHEUHAs
QynKkyus peepeccuu BULA:

0 = gy + ax® + a:x® 4 .+ g, x® (7.7)

(I/151 oTpeNeseHHOCTH B KaueCTBE 3aBHCHMOH MePEeMEeHHOH B3ST IPH3-
Hak x(1)). 3HaueHHe @, Ha3bIBAETCS CB0OOOHbIM UYAEHOM, Qg, ...,
Qp — Koahduyuenranu peepeccuu.

CMBICJ KaX10T0 TaKOro Ko @HilieHTa MPoCT — 3TO BeJIMUHHA, HA
KOTOPYIO H3MEHHTCSI 3aBHCHMasi MepeMeHHasi MPH H3MeHEeHHH COOT-
BeTCTBYIOLLLEH He3aBUCUMOM epeMeHHON Ha enuHuly. OLHaKO npocToTa
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*r FEWAETCH 3A0AYA NMHERHOID FEFFECCUOHHOMD AHANWIA.

BEEQWTE HOMEF JABRMCUMOM NEFEMEHHOW

g

>x YKAXWTE YYUTHIRAEMBE HEZARWCUMBIE NMEPEMEHHbE
211

NPOUEQYFA MHOXECTEBEHHOW FEMFECCUW
BABMCYMAS MEFEMEHHAS Y= i
CEROBOAHBIIA HOEH A= -1.960

HOMEF TFUZHAKA
2 4 S & 7 ] 9 10 11

KO 32 PUUMEHTE FEFPECCUNA

~. 07164 . 554 =734 -.02971 -.476 417

CTAHAAFTHLIE KO 3$3UUMEHTLI
- 107 570 £623  —-.02795 -.353 423 . 324 .514 153 -.345

KO3+ UUMEHTR ACTUYHOCTH
—. 01698 L9386 L 06092 -.02286 -.309 -414 272 - 283 169 -.187

ZHAYEHWE T-CTATUCTUEU

1 OCTATO4YHAS BEPOATHOCTL

~. 630 2,603 1.796 -.106 -2.067 2.311 2.4681 5.764 1,130 -1.922
2532 .01420 08164 P16 L04498 02762 .01182 00001 264 06349

CTAHOAPTHLE OWWBEW KO 2$+WUMEHTOR FEIFECCHU
114 213 - 408 . 281 . 230 .181 171 .07880 - 138 - 207

MEFA MY1bTURDVIMHEAFHOCT W
.876 227 .72 - 961 877 . 894 734 - 390 « 793 . 889

EQ3++UMUMEHTH. QETEFMUHALWK MHOXECTEREHHO®W EOFFPENSUAN OCTATOYHAS [WCIE
R¥%2= « 751 R= 866 D= 1,600

F-CTATUCT WKA CTENEHW CROBOJIbI

F=11.440 P-1= 10 N-P= 38

Puc. 7.16. PesynbTaTel perpeccMOHHOro aHanu3a XxapaKTEPUCTMK NepBOi rpymnmbl
paamoannapatypsl (LLEeNeBON NMPM3HAK — «CTOMMOCTL M3AENHit»)

9Ta Ka)Kyllascs: 3a Hel CKpbIBAeTCS JOCTATOUHOE KOJIMYECTBO KIIO,
BOJHBIX KaMHel». CBSA3aHbl OHH MpPEXKJe BCEro ¢ TEM, YTO BHIGpaHH
MOJ€J/Ib MOXKET OTpakKaTh H3MeHEHHe 3aBUCHMOH NepeMeHHOl ¢ pa
JIMYHOM TOYHOCTbIO M pas3iuuyHbiM o6pasoM. Pesysbrartel pa6o
[pOrpaMMbl PErpecCHOHHOrO aHaJdH3a, peaM30BAHHOH B CHCTE
CHUTO, npusenensl Ha puc. 7.16. [ToMnMo oueHOK KO3(dHIHEH
perpeccuu (Ha puc. 7.16. u fajiee Mo TEKCTY — MPOCTO KOI(PPUILHEHT
perpeccHd) Ha meuyaTb BBbIBOAATCH OLEHKH 3HAUEHWH JPYrHX nap
MeTpoB. Paccmorpum ux. ' i

Crandapruele Koagpuyuento. — 310 Te Ke camble KoadhulHe
Thl DErpeccHH, HO BbIYHC/AEHHbIE [/ HODMHPOBAHHLIX JaHHbIX. EC
JaHHble yXKe ObUlM NMPOHYMePOBaHbl pPaHee, TO CTaHIAPTHLIE KO3
GuuneHTHl coBnagaloT ¢ KosdduuueHtamu perpeccun. Ilockoib
IIpH HOPDMHUPOBKE NHCIIEPCHU BCeX (B TOM YHCJE H 1€JeBOro) IIp
HAaKOB CTAHOBATCH €JHHHUHBIMH, TO MO CTAHAapPTHbIM KO3(dHULHEH:
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T4M MOXHO OIleHHTb OTHOCHTEJBbHBIA BKJAJ KaxKIO0H He3aBHCHMOH
nepeMeHHON B H3MeHeHHe 3aBHUCHMOH.

[TockosbKy KO3 (HUIHEHTHl PerpeccHH OLEHHBAIOTCS MO OrpaHu-
yeHHOMY OGbeMy ‘NaHHBIX, OHH, KaK M BCSKHe OILIEHKH, SIBJISIIOTCS
peuuMHaMu npu6/ausuteabHpiMu. Ecan B TOJl no6aButh uiau yoparhb
OMUCAHHSI HECKOJbKHX OOBEKTOB, 3HAaueHUsl KO3((PHUIHEHTOB MOIYT
M3MEHHThCsl. Bo3HHKaeT BONpPOC: HAaCKOJBKO MOXKHO = JOBEpSITH
noJlydeHHbIM 3HaueHUsIM Ko3(pduuuentoB? OcTaTouyHasi BEPOSITHOCTD
10Ka3bIBaeT, HACKOJIbKO NMPaBLONOA0OHA THIIOTe3a O TOM, YTO COOT-
BEeTCTBYIOLIUEA MCTHHHBIH KO3 @HULHEHT perpeccu paBeH HyJo. Eciau
ocTaTouHasi BEPOSITHOCTb MaJjia, TO IOJYyYeHHbIH KO3()(HUHEHT per-
pecCHH CYHTAlOT 3HAUYMMbIM, T. e He3aBUCHMasi IepeMeHHas
1eHCTBUTENbHO BJIMSieT Ha IlesqeBod npusHak. [Ipu 3sHauuTesbHOH
BeJIMUMHE OCTATOUHOH BepositHocTH (6osaee 0,7 = 0,8) cuMraercs,
UTO HE3aBHCHMAasi MepeMeHHasl He BXOAUT B MOJeJb DEerpeccuH, IMo-
CKOJIbKY KO3((HIHEHT NPH HeHd paBeH Hy/0. TOUHOCTb MOJyYeHHBIX
KO3((QHUIIMEHTOB  PErpeccud XapaKTepu3yloT HMX CTaHpapT-
Hble o U6 KH (cM. puc. 7.16); ecin OHHU BeJHKH — KO3(DPHIK-
eHTBbI Olpejie/ieHbl HETOUHO, €CJIH MaJibl, TO 3HAUEHHIO KO3 (PHULHeHTa
MOXKHO JOBepATh (B CTATHCTHYECKOM, KOHe4Ho, cMbicie). CraH-
jpapTHasi omu6GKa OTHOCHTCS K CTaHAApPTHOMY KO3((HUHEHTY per-
pecCHH H TMO3BOJISIET ONpelesHTh, HACKOJbKO MCTHHHOE 3HaueHue
5TOro Ko3(D(HIHEHTa MOXKeT OTJIHYaThCs OT NosydeHHoro*. Yaiie
BCEro 3HAUYMTeJbHble BeJHUUHbl CTAHAAPTHBIX OIIHOOK (6osee 0,2 +
= 0,3) CBUIETEJIbCTBYIOT O TOM, YTO B PErPECCHOHHON MOJIeJIH HMEIOT-
cs AyOaupylollMe APYr Apyra He3aBHCHMble nepeMeHHbie. JledAcTBH-
Te/bHO, €C/IM JABa NPH3HAKa CHJIbHO KOPPeIMPOBaHbI MeXiy CO00H,
TO, MOYTH MPH JIOOBIX KO3(QGHULHEHTaX IIPU HHMX, KauecTBO MOAEJH
Oyger MpakTHYeCKH ONHHAKOBbIM. Hampumep, MporHosupysi Bec ue-
JOBeKa MO 00beMy rpyAH H o0beMy Oelep, ¢ DaBHBIM YCIEXOM
MoxHO moayunTh ¢yHKuHio xV = 0,1x® + 0,3x®, wim x\ =
= 0,3x"" 4 0,1x?, npuuem o6e onu manyr xopowwui nporuos. Kak
mumer JIx. Toloku [33]: «[lo cyuiecTBy, 3Ta TPYAHOCTh BO3HHKAET
TOrJa, KOrja Mbl MbITaeMCsl paccCMaTpUBaTh OAHY MOPUHMIO MH(bOpMa-
LMK KaK JBe pasHble. DTO Hen36eXKHO BeleT K IIPOH3BOJy B Ha3Haue-
HUH BECOB JJIsl MCIOJIb3yeMbiX HCTOYHHKOB HH(popMauuu». OObIUHO
3TOT (DAKT MOXKHO YCTaHOBHTD €llle Ha 3Tale KaueCTBEHHOro aHaJiu3a,
HamprMep 110 KOPPE/ISIIUOHHON MaTpHIle; 1yOJHpYyOLLHe IPYT APYra He-
3aBHCUMbIE TIEPEMEHHBIe JIydllle 3apaHee HUCKJ/IIOUYHTB.

KauecTBO perpecCHOHHOH MOJEJH B IeJOM XapaKTepH3yioT 00bI4-
HO JBYMSI BeJMYMHAMH: KOI(D(DHIHEHTOM MHOXECTBEHHOH KOoppessi-
UHH U KO3 DUIIHEHTOM AeTepMUHALMUH. Koappuyuent mHoHeCT8eHHO
Koppeasyt TIOKA3blBAET, HACKOJBKO KOPPEJUPOBAHHBIMH OKa3aJIHCh

* B mepBoM MpPUOG/IHIKEHHH MOXKHO CUHTATh, YTO HCTHHHOE 3HA4YeHHE OTJIHMHYAETCsi
OT ToJyueHHOro He Gojiee deM Ha YABOEHHOe 3HaueHHe CTaHAApPTHOH OWHOKH.
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He3aBHCHMasl IeDEMeHHAs! H ee IPOrHO3 — (DYHKIUSI PErPECCHH. Koag
Quyuent Oerepmurayuu ecTb KBaipaT Kodh(HIHEHTa MHOMKECTBE
HO# Koppessiund. OH moKaspiBaeT, Kakasi J0JAs AUCIEPCHH 3aB
CHMOH MepeMeHHOH O6GbsicHeHa MOCTPOEHHOH (YHKUHEH perpecc
Hanpumep, npu kosduuuenre nerepmunanuu 0,49 perpeccuoHH
Mozenb o6bsicHsIeT 499, AHCepCHH LeneBOro NMPHU3HAKa, 0CTaJbHE
Ke 5194 cuuTalorcsi 00YCAOBIEHHBIMH CIyYaiiHBIMK ¢dakropamu,
OTPaXKeHHbIMH B MOJe/d. UeM Bhbillle 3TOT KOIDPHIHUEHT, TeM MOje
Jydine, MaKCHMaJ/bHOE €ro 3HaueHue PaBHO efHHHLE (NPH QyHKLH
Ha/lbHOH B3aMMOCBSI3H 34aBHCHMOH H He3aBHCHMbIX nepeMeHHBIX),
Hrak, pa6ora nporpaMmbl MOCTPOEHHSI ONUCAHHMSA 1EJEBOrO np
3HaKa CBOMMTCS B OCHOBHOM K OLEHKe NapaMeTpPoB MoJe/H; BONpPO
KaKylo BbIOpaThb MOAeNb, HE 3aTparWBaercs. 31ech CYLIECTB
GoJiblIoe CXOACTBO C 3ajayeil onpejeleHHs] COCTaBa NPU3HAKOB
TO1: dopmaibHBIMH, NPOrpPaMMHLIMH CPEACTBAMH OUeHb TPy}
ONpeNe/qnThb, KakHe NPU3HAKH CJelyeT BKJIOUaTh B HAaGOp [1aHHbI
KaKHe M3 HHX CYUIeCTBeHHbl /Uil JOCTHXKEHHs ILeJH, KaKHe OTp.
KaloT Haubojee BaxKHble CBOHCTBA MCCJAENYEMOrO SIBJEHHS — BCE
9TO pelraer CHEUHAJHCT NpeaMeTHOH o0sacTH. TOUHO Tak XKe 3TOT
CHELHANTHCT AOJKEH NOAXOAUTh K BONPOCY O COCTaBe HE3ABHCH-
MBIX [ICDEMEHHbIX, BK/IIOYaeMbIX B PEIPECCHOHHYIO MOJ€E/b, H O CTPYK-
Type caMOH Moneau. DTH BONPOCH 3aCJAYKHBAIOT TOrO, uTOOLI H
o6CcynuTh 0Cc060. ‘
Cocras wnesasucumoix nepemennoix. Tlpu ONpefe/]eHHH COCTaB
MMEIOTCS1 B NPOTHBOPEUHBBIX TPEOOBAHHUSA: C OLHOH CTOPOHBI, X0
yercsi, YToObl MOJEe/b YYHTHIBAJA MO0 BO3MOXKHOCTH GOJIbLICe YHCIO
MCXONHBIX NMPH3HAKOB C TeM, YTOObI MOJHEe YUYHTHIBATH aNpHOPHY
MHOPMALHKIO NPH TPOTHO3HPOBAHUH 1€EBOr0 MPH3HAKA; C JApyrox
CTOPOHBI, XOUYeTCs MOJYYHTb «NPOCTYI0 MOJIe/b», OTPAXKAIIYI0 Has
ubojiee CyllecTBEHHbIe B3aHMOCBSA3H. PasyMHblil KOMIIDOMHCC MeX [
MOJTHOTOH M MPOCTOTOH NPHBOAHT OOBLIYUHO K MOMEJSIM, 4yTh XYA
wuM (Mo GopMasbHOMY KPHTEPHIO KayecTBa), yeM MOJHAasl, HO 3aTO
COLEpKAllMM MeHbllee YHCIO He3aBHCHMbIX MepeMeHHbIX.
CyuiecTByer GoJblIOe KOJHYECTBO PA3JIHUHBIX MeTOAOB, MO3BO-
JSIONIHX OCYLIeCTBJSATh aBTOHOMHBIH OTGOp TepeMeHHLIX. Bce OH
TpelaT, 01HAKO, OJHHM CYLIECTBEHHbIM HeJOCTATKOM — B HHX HHKAK
He YuHTbiBaeTcst (Aa, MO-BUAHMOMY, W He MOXKET YUHTbIBATHCH)
COollepKaTe/bHast CTOPOHA Jesa, BHECTATHCTHUECKHE COOGparKeHHs.
K ToMy ke rtakue Merombl MOryT NpHBOLHTH K pasuuyHbIM GYHK-
UHAM PErpecCHu NMpHMEepHO OAHHAKOBOTO KayecTBa (CM. HampHMe
[16]), uro BhI3bIBaeT y ucciaenoBaresei 3aKOHOMEPHOe HelloyMeHHe.
Ha waw B3risin, takyio HeOpMal/ibHYIO TpOleNypy, Kak oT6OP
IEPEMEHHBIX /I BK/IIOYEHHS] B MOJe/ib, Jydllle MPefoCTaBHTh MOJb-:
30BaTe/lo, (HAKTHYECKH OPraHu3ysl BbIUHC/JIUTE/bHBI SKCMEpPHMEHT
10 NOCTPOEHHIO M CPABHEHHIO Pa3JjMUHbIX Mojesell perpeccuu. [IpH
9TOM B KadecTBe HCXOJAHOrO MaTepHa/ia /s aHANM3a <IOACKA30K»
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BLICTYNAIOT OCTATOUYHbLIE BEPOATHOCTH, CTAHAapPTHbIE OLIHOKH Koaq)(bn;
IUEHTOB, KO3(®(HIUEHT NEeTepMUHALMH, 3JEMEHTbl KOpPpeasHOHHON
MaTPHUIBl, HO peIIAoUlyl0 POJb HIpPaloT COAeprKaTelbHble coobpa-
JKEHHS. '

CHJIBHO KOppeJUPOBaHHble Mexay COo00H He3aBHCHMBble Iepe-
MEHHBIE [OCTABJSIIOT B DPErpecCMOHHOM aHa/lW3e MHOT0 XJIONOT H
nesopasymeHuil. MiHoraa, Hanpumep, B MOJe/b C BbICOKHMH BeCam
(ko5 dHLHEHTAMH) BXOAAT COBEPLICHHO HEOXMIAHHbIE HA MepBbli
B3TJisiA Mpu3Haku. Tak, BO BpeMsi BTOPOH MHPOBOM BOHHBI HCCIe-
J10BajJach TOUHOCTH GomMOOMeTaHHsT aBHAlUM COO3HUKOB. M3 comep-
)aTeJbHBIX CO06paKeHUH 0XKMAAJO0Ch, YTO TOUHOCTH YMEHbLIAETCS
¢ BBICOTOH H CKODOCTbIO ToJiera OOMOapAMPOBIIHKA, ONHAKO pe-
3y/JbTaT OKa3aJ/Cs COBEPIICHHO HEOXHIAHHBIM: TOYHOCTb BO3pacrana
¢ KoJauuecTBOM wucrTpebuteneil mporuBHuka. Okasa/noch, 4TO B MO-
JeJHd He ObLIO MepeMeHHOH, omuchiBawolledl 006/71a4uHOCThb, 8 HMEHHO
OHA CHJbHEE BCEro BJHSIET HA TOYHOCTH GomMOomeraHus. B To xe
BpeMsl C Ha/JHuueM O6JIaYHOCTH ObLIO TECHO CBSI3aHO H OTCYTCTBHE
ucrpebureneit Han ueaplo [33]. McTHHHAs mpHUYMHA TOUHOCTH 69M-
6OoMeTaHMsT — OTCYTCTBHE O0O6JAauHOCTH — OKa3a/acb 3aMelleHHOH B
MOJEJ/I¥ CHJIBHO KOPPEIHPOBAHHbIM C HeH MPU3HAKOM — IPHCYTCT-
BHeM HCTpeOuTeSeH NPOTHBHUKA (IOABJIEHHE KOTOPHIX B OTCYTCT-
BUM OOJJAUHOCTH XOTSI H BJHSIO HA TOYHOCTb, HO B 3HAYHUTEJIbHO
venbmed Mmepe). KoHeuno, «3ddekt 3amecTutesns» MOXKHO oOHApY-
KUTh, JIMLIb YUUTbIBAS COAEpKATeNbHbIE COOOpaXKeHHs, (popmaﬂp-
Hble METOIbl 371eCh HENPHTOIHHI.

OTMeTuM, uTO MpH GOJBIIOM uHcJe Npu3HAakoB B TIJ] moxer
okasaTbcsi GoJjiee yAOOGHBIM MPOHU3BOAUTL OTOOP NEPEMEHHBIX MyTeM
[IOCTOSIHHOIO BKJIIOUEHHsI (a He HCKJIOUeHHsl) MPU3HAKOB B MOJEJb.
Hauunare B 3TOM cJjyyae Jiyulle BCEro ¢ TeX HE3aBHCHUMBIX Tepe-
MEHHBIX, KOTOPble CHJIBHO KOPDeJIHPOBAHbl C LEJEBbIM MPH3HAKOM,
HO cj1a60 KOPPeHpPOBAHbl MEXAY COOOH.

Crpykrypa modeau. Jlo cux mop omuchiBasiach HaubGoJiee 4acTto
BCTpeyalollasicss Ha NPaKTHKe JuHelHas moxenb. Ho HHOrZd OKa-
3bIBAETCS, YTO Le/NeBOH MPH3HAK MJIOXO OMHCHIBACTCA JHHEHHOH KOM-
6uHaunuell He3aBHCHMBIX TEePEeMEHHbIX H3-3a HeJIMHeMHOro xapakrtepa
ux B3auMocBsizei. [IpenBuaeTs 3T0 OOLIYHO MOXKHO 3apaHee, XOpo-
0 HCCJAefoBaB MapHble B3aHMO3aBUCUMOCTH Ha 3Tane KadeCTBeH-
HOro aHasnusa. B 3ToM ciygae BMeCTO HCXOJHbIX IIPU3HAKOB B
MOJeJb BKJIOUAIOT He3aBHCHMbIE MepeMeHHble, sBJsIIHecT (QyHK-
UMSIMH 3THX MPH3HAKOB, MpHUYEM NOAOMPAIOT HX Tak, U‘«ITOUGbI CBfI3b
C UeJIeBbIM MPH3HAKOM 6bl1a Obl 0 BO3MOXKHOCTH JHUHERHOH, Hanppg—
Mep, MOJeNb MOXeT ObiTb Takod: x(V) = ap + a14y“) + awy” + asy’,
rae g IWIEOSRINCE@NTUNARY 1 (AR log x® e 1 e ‘Ha camom

"+ as(x?)? + aslog (x®/

I
neje momesib umeer Bua: x'\V = ag 4+ aix
~(4)
X

WccaenoBaTb TaKue MOJEAH MOXKHO, €C/H MOJABEPrHYTh HCXOM-
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Hble MPH3HAKH (BCe MJH TOJbKO HEKOTOPble) (YHKIHOHAJbHBIM Mpes
obpasoBaHuaM (cM. § 6.5), a 3areM yxKe HayaTb pPerpecCHOHH
aHanu3. Hafitn noaxoasimee mpeobpaszoBanue HenpocTo. Jlyuiie or
TaJKHBATbCS OT COAepKaTeJbHbIX coobpakeHuil. Hanpumep, npu ne-
C/Ie/IOBAHHH MOJeJsiell Perpeccuu pasjH4yHOH CTPYKTYDBI, ONHCHIBAK-
IIMX BeC KOPOBbl B 3aBHCHMOCTH OT FEOMETPHUYECKHX NapaMeTPoB
ee TeJja, aJeKBaTHOH oKasaJjacb MOJeNb, MOCTPOEHHAs HCXOAS U3
NPeANo/I0KEeHHUs, UYTO BeC KOPOBBL 10/12KeH ObITh NPONOPILHOHAJIEH 00h-
eMy OUJIHHAPA, NPHOJHKEHHO ONMUCHIBAIOLIETO €e TYJIOBHIIE. ]

NpU3HAKa B BHIE PasjuuHblx GyHKuMi (Hanpumep, x, x°, log x
T. A.) WIH B PA3JHUYHBIX COUETAHHSIX C APYTHMH MPHU3HAKAMH CHJILH
3aTpPyAHAeT HHTePIpeTalHio Ko3PGhHLHEHTOB, IOCKOAbKY TaKue mep
MeHHble OKasblBAlOTCSl, KaK MPaBHJO, CHJIBHO KOPPEeJHPOBaHHBIM
a 3TO, B CBOIO OYepedb, BJeYeT HHU3KYI0 JIOCTOBEPHOCThb (BBICOK
cTaHpapTHble owMOKH) KosdhduuueHToB perpeccuu. [IpaBna, Ha Ka
4ecTBO MoJesneH 3TO OOBIUHO He BJMSeT — IJ5i NPOrHO3HPOBaHH
OHA MOXET HCIOJb30BATbCS YCHEIIHO, €CJd KOo3Gh(PHIHEHT aerT
MHHAUHWH JOCTATOYHO BEJIHK." .

B cucreme CHUTO unmetorcsi Takxke NpPOrpaMMbl AJsi NPOBSIEHE
perpeccCHoOHHOro aHaJM3a Ha pasHOTHNHBIX mnpu3Hakax. lllka
HAaHMeHOBAHMH M NMOpsAKa MpeobpasyloTcs B KOJUUECTBEHHbIE C MPE
MEHEHHEM IIPOrpaMM OUUGPOBKH U oboralieHus caabbix LiKaj (CM
§ 6.3, 7.1), a 3aTeM NPUMEHSIIOTCS ONHCAHHBIE TOJBKO YTO MPOTPaAM
Mbl JTHHEHHOU perpeccuu.

BoJjiee monppo6HO ¢ 3aTPOHYTLIMH B 3TOM naparpacde BompocaMi
yuTaTelb MOXeT Mo3HakoMHuThesl B [l11, 14, 16, 33, 44]. N

7.5. Npumepsi

Ha npeapiayuiem stame o6paGoTKH OCHOBHLIM Pe3yJbTAaTOM $iB
JIOCh MOATBEPXK JeHHEe THIIOTe3bl 00 UMeollelicsl HeOLHOPONHOCTH AaH
HbIX B NPOCTPaAHCTBe omucaHus (cMm. puc. 6.12). Ha manHom, 4er
BEPTOM, 3Talle I[0/b30BaTeNb IIpecjefoBald CJeLyiollde OCHOBHBI
eJiM: OIpeienleHHe TCPYNI pajHOM3JeNuH, OLHOPOAHBIX MO CBOHN
KOHCTPYKTOPCKO-T€XHOJIOTHUECKHM [lapaMeTpaM, M pelieHHe 3aia
perpeccHOHHOro aHasausa (mporHo3 croumoctd mo KTIT) pas kaxs=
. IOH W3 BBIIEJNEHHBIX CPYIII.

Pesysbratel onpenesieHlsi Harpy30K MPU3HAKOB Ha IJlaBHble KOM
NOHEHTBbI MpeacTaB/jeHbl Ha puc. 7.4. WMx ananus nokaseiBaer, 4
Ha mNepBble TPH M3 [€CATH KOMIIOHEHT mpuxoautcs moutd 82%:
o6Ilel OUCIepCUH; mepBasi rJaBHasi KOMIIOHEHTa onpejeJsiercs Mpus
3HAKaMH, XapaKTepU3YIOIUUMH KOHCTPYKTHUBHYIO CJIOXKHOCTb pajHo
H3JleJHi M HMX rabapuUTHO-BeCOBble CBOHCTBA; BTOpas KOMIIOHEH
onpeje/sieTcss NPU3HAKaMHU, XapaKTepU3YIOIIUMH YPOBEHb HCIO0Jb30
BaHUsl MHUKDO3JIGKTPOHUKH; TPeThbsi KOMIIOHEHTa B OCHOBHOM OINpE:
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J1e/II€TC NPU3HAKOM 8, XapaKTepHU3YIOIIUM CJI0XKHOCTh HACTPOEUHO-
peryJiMpoBOYHbIX PalboT.

Anajoruunble pes3y/abTaThl, NOATBEPXKIAIONIHE HANHUHE YeTbIpex
OCHOBHBIX TPYINI NMPH3HAKOB, ONUCHIBAIOLIHUX 00pasUbl pajuoanmnapa-
Typbl, ObUIM INOJyueHbl MOCJ€ BbISABJIEHUS OOLLIMX (AaKTOpPOB (CM.
puc. 7.7).

Takum 00pa3oM, COBMECTHOE pacCMOTpPEHHe pe3yJbTaTOB TpYyI-
[IHPOBKH NPHU3HAKOB, BblAe/JEHHS TJIABHbIX KOMIOHEHT H ()aKTOPHOTO
aHaJIM3a MO3BOJHIO CAe1aTh MOJb30BATEII0 CJAEAYIOLHN BBIBOL: KOH-
CTPYKTODPCKO-TE€XHO/JIOTHUECKHE IapaMeTPhl, HCI0Ib30BAHHbBIE JIsI OMH-
canusi 06pa3loB pajuHoannapaTypbl, 3aBHCAT OT 4eThipex (aKTOpOB,
onpelensollUX NPOLeCChl CO3JaHHsl padHOM3[ENUH OT 3Tana KOH-
CTPYKTOPCKHX pa3paboToK BMJIOTb A0 Mpolecca MNPOU3BOIACTBA:

KOHCTDYKTHBHOH CJIOXKHOCTH H3JeJNHH, XapaKTepPHU3YIOUIeHCsT MPH-
3HAaKaMHU KOJIMYeCTBA CTAHAAPTHBIX U HECTAHAAPTHHIX Y3JI0B H OOIIHM
KOJIMUECTBOM KOMIIOHEHT;

VPOBHSI HCMOJb30BAHHS MHKPOJEKTPOHHKH, XapaKTepuayemoil
KOJMYECTBOM MHKPOCXEM H HX THIIODA3MepOB;

raGapUTHO-BECOBOH XapPaKTePUCTHKH, BKJIOUAlOlled MPU3HAKH
«BeC H3JEJHSI», <«KOJUUEeCTBO PalHO3/1eMEHTOB, MEYaTHbIX MJaT H
MEeXIJIATHBIX COeJIHHEHHH»;

CJI0KHOCTH HAaCTPOEYHO-PEryJUPOBOYHLIX DaboT, omnpeaensgeMou
NPU3HAKOM «KOJHYECTBO TOUEK KOHTPOJISI U HACTPOUKH>.

[Ipu 3TOM GBUIO OTMEYEHO CJejyloliee: Ha IPyNNHpoBaHHe 00b-
eKTOB B MEpPBYIO Oyepelb OKa3blBAlOT BJIMsHHE NEPBbIH H BTOPOH
dakTopbl. ITOT BBIBOA CAeNaH HCXOAS M3 COBMECTHOrO aHajlusa
NpoeKUMi Ha MepBYI W BTOPYIO TIJaBHble KOMIIOHEHTb (CM. pHC.
6.12), Ha koTopble mpuxoautcsi 73,3% HAMCIepCHH, M Ha IMEepByIO
H TPeTblO TJiaBHble KOMIOHEHTbl (puc. 7.17), Ha KOTOpble NPHXO-
autess 67,19 nmucnepcuu. OTUYeTNIMBO BHIHO HX pasJMyHe: ecild
Ha mepBOf MPOEKLHH HA6MI0JaeTcs pasjiejieHHe CPYIibl, TO Ha BTO-
poit Takoro Her. OueHb GJH3KHe Pe3y/bTaThl ObIH MOJydYeHbl U TPH
NPOEKTHPOBAHKMHK JAHHBIX Ha IJIOCKOCTH, 00pa3oBaHHble (haKTOpaMH.

3ateM ObLI0 MPOAOJKEHO pelleHHe 3a1aud TPYNIHPOBKH 00b-
eKTOB. Dbl1a BhIOJNIHEHA Hepapxuueckasi K/aacCHpHKalusi 0ObEKTOB
(cm. puc. 7.10 u 7.11). YuureiBas, uTO BCe MPH3HAKH KOJHYECT-
BeHHbIE, HCIO/b30BANOCh €BKJIMAOBO PACCTOsIHHE MeX1y 00beKTaMH.
[Tosnb3oBareio GblIO PEKOMEHNOBAHO OCYLIECTBJISATH MOHCK TPy
IBYX THIIOB: 3JIJIHTIICOMAHBIX M IIAPOBHIHBIX, TaK Kak JAByMepHbie
NpOeKI MM Ha TMPHU3HAKH, KOMIOHEHTHl M (PAKTOPbl MO3BOJSIH MpPea-
NOJIOKHUTh HaJHuHe MMEeHHO Takux rpynnupobok. Ilocse nosyuenusi
Pe3y/NbTaTOB MOJb30BATENb COBMECTHO CO CNEIHANHUCTOM 10 06padoT-
Ke JaHHBIX MPOaHaJM3HPOBA/ BCIO HH(MOPMALHMIO, MOJYUCHHYIO B pe-
3yabTaTe 00paGoTKH, BK/OYAsi 3Tal BU3ya/lu3aldd. Dbulo BbisiB-
JeHo caepyiomiee. O6a BapuHaHTa MpoUeLyp MOHUCKA TPYNIHPOBOK
yKasaji HajJHM4He YCTOHUMBOW PYNMHPOBKU (Kaacc d Ha mare 112 —
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»» BBEAWTE HOMEPA T (MAFY) ,
KOTOPLE OBFPAZYNT MIOCKOCTL NPOEKUMA.

'3

<4 HA HUX NFUXOAUTCA 67.117 TMFOUEHTA OBUEW AWUCNEFCWMA.

NFOEKUWS HA NAOCKOCTb 1w 3

Puc. 7.17. MNpoekumnu paHHbix 06 obpasuax paguoannapaTtypbl Ha MAOCKOCTb NEpPB
M TpeTben rnasHoW KOomnoHeHT (6e3 yuera LENeBOro MNpU3HaKa «CTOMMOCTb

.

puc. 7.10), orMeueHHO#H MoJb30BaTe/EM €lile Ha NpeblaAylleM sTale
[ Ha puc. 6.12. Eule oaHa OAHOpPOAHAS TIpynna — 3TO OOBEKT!
kaacca 2 Ha mare 116 (cm. puc. 7.10) — oHM mOMeueHbl LU,
II Ha puc. 6.12. OcranbHble OOBEKTH HA pPAa3JIMUHBIX [arax IMp
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COEJIMHSIINCh K OJHOH M3 3THUX TPyII.
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Onupasicb Ha THIOJOTHIO NPHU3HAKOB, ONMHUCHIBAIOIIUX COOpPaHHbIE
[JaHHble, [0/1b30BaTeJb HHTEpNpeTHpoBaJ rpynny [ kak panuous-
J1eJ11s1 MaJlo# CJIOXKHOCTHU U C HU3KHM YPOBHEM HCIIOJb30BAHHS MHKPO-
3JIEKTPOHUKH. IDTOT BBIBOJ MOXHO CJeJjaTb, KakK aHaJU3Upys He-
MOCPEICTBEHHO 3HAUEHHsI MPHU3HAKOB Yy BbIIENEHHBIX OOBEKTOB, TakK
¥ HCHOJb3YS pe3yJbTaThl KOMIOHEHTHOro aHaJ/iuda, MOCKOJIbKY 3Ta
rpynna OTAeJNseTcss OT OCTaJbHbiX OOBEKTOB IO BTOPOH TJaBHOMH
KOMIIOHEHTE H HMeeT IO Hel MOJIOXKHUTeJIbHble 3HaudeHuss. B 1o xe
BpeMsl NPU3HAKH, OMHUCBIBAIOLLHE KOJHUYECTBO MHKPOCXeM M HX THMO-
pasMepoB, BXOJSAT BO BTOPYIO IVIaBHYIO KOMIIOHEHTY CO 3HAKAMHU «—»;
cjle0BaTebHO, B 3Ty TpYNNy BXOAAT paAHOU3IENHSI C MajlbIMH
3HAYEHHUSIMH 3TUX MPH3HAKOB, ONpeAe/siOL[HX YPOBEHb HCIOJb30Ba-
HHsl - MHKPO3JeKTPOHUKH. [lo mepBol rsiaBHOH KOMIIOHEHTE OOBEKThI
rpynnel | xapakTepu3yioTCsl OTPUIATENbHBIME 3HAUEHUSIMH, a MpH-
3HAKH, OMpeNesiiollHe CJI0XKHOCTb PaAHOU3NENHH, BXONSAT B 3Ty
KOMIOHEHTY CO 3HaKaMH «-+», CJAel10BaTe/NbHO, B 3Ty TPyINmy Moma-
NaI0T OOBEKTBl C HEBBICOKOH CJI0XKHOCTBIO.

[Tocae unTepnperauuu rpynnel [ BXxoasiiue B Hee 06BEKTH OBLIH
BpeMeHHO HCKJoueHbl U3 TIJL u noayduBliasicss Tab/aulla NaHHbIX
OblJla 3aHOBO MOABEPrHyTa MOJHOH 06paboTKe, T. €. Oblja OCYIIECT-
BJI€HA HOBas HTepalHs BbIUMCJIUTEJbHOrO 3Kcrepumenra. [lpu
5ToM ObL1 NMOBTOPEH 3Tal BHU3ya/JH3allMH JaHHBIX, IPOBeJeHbl aHaJ K3
rJIaBHBIX KOMIIOHEHT U ¢dakTopoB (cMm. § 6.7) u pelieHue 3amauu
TPYNIUPOBKHU (pe3y/bTaThl 3TOH PAaGOThI He MPHBOASITCS, HO €€ CMbICI
¥ JeCTBHMS [0Jb30BAaTe/Isl AHAJOTHUHbl OMHUCAHHBIM, OTHOCSILIKUMCS
k monuo# TAI). B pesyabrare 3ToH paboThl W C y4eTOM paHee
clleJlaHHBIX BBIBOJOB OBIJIO YCTAHOBJEHO, UTO COOpaHHble [aHHbIe
NpeaCcTaBJSIOT COGOH COBOKYNHOCTb TpeX pas/JHYaIoLUXCs PN
(cM. puc. 6.12):

rpynna [ — pagHou3iennsi HEBICOKOH CJI0KHOCTH C HU3KHUM YPOB-
HEM HCHOJb30BAHUS MHKPO3JEKTPOHHKH (B OCHOBHOM C JHCKpET-
HBIMH pPafu03JeMeHTaMHu);

rpynna Il — panuousfenuss OTHOCUTENBbHO IIPOCTHIE C IIMPOKHM
HCTIO/Ib30BAHHEM MHKDPO3JIEKTPOHUKH (COBpeMeHHasi OblToBas ammna-
patypa); :

rpynna III — cioxXHble, o6beMHble paAHOM3[ENHs, B KOTOPbIX
HCTIO/IB3YIOTCS KaK JAHCKPEeTHble PaJHO3/JeMeHTbl, TaK U MHKDPOCXeMbl
(B OCHOBHOM CTyaMilHast anmaparypa).

Kpome Toro, Gbliu BbiAe/]eHbl OTAe/bHbie OOBEKTbl, KOTOpble He
OTHOCSITC HM K OJHOH W3 3THX TPYNI U 3aHUMAKT MPOMENKYTOY-
Hoe moJsoxenne. Ouu ynanewsl u3 TIJL, Tak KaK WX KOJHYECTBO
(5 06'beKTOB) He TpeACTaB/IsIOCh cyliecTBeHHbIM. [Tocse 31oro Geuy
chopmupoBansl Tpu HoBble TOJL, COOTBETCTBYIOIIHE BbIAETEHHBIM
rpymnmaM o6pa3loB paiHOU3LETHH.

Takum 06pa3oM, pe3y/bTaTbl YETBEPTOro sTama:
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MOATBEP2K/1eHa FHIIOTe3d O YeThIpex rpyniax Npu3HaKos, Bmetuﬁ ;
Tas Ha npeablayuieM sramne (cm. § 6.7); S T
OLleHEeHa ¢opma rpyNnupOBOK O0ObEKTOB U BblIeJeHa yCTOHUHBAs ErPe R AN PR P
rpyIna pajiHOM3LeHil MaJIOf CIOXKHOCTH HA JHCKPETHBIX /eMEHTAX: | S8 N R Bty o R A
T3/l 6e3 yuera 06beKTOB BblAENEHHON TPYMIbI MOABEPIHYTA AHA- 9 = o o R PR RYR T
JU3Y C LeJbl0 BBISIBIEHHSI TOHKOH CTPYKTYpbl. Bbliu IIOJIHOCTb[Q‘ i L SR CNSEHOM>ACN
TIOBTOPEHBl BTOPOH W TPeTHH 3Talbl aHa/du3a [JaHHbIX. B pesyib- i SR e R S mMISoY~ONOSD
TaTe OblIK NOJyYeHbl elle ABE yCTOHYUBBIE TPYNIbl: OTHOCHTEJNbH b e P b
NPOCTble DPaJMOU3NENHsI C HCIOJIb30BAHHEM MHKDPO3/1€KTPOHHKH < @ T 2 PRSI e T
CJIOKHBIE, 06'beMHblE DaLHOU3IeNHUS; ' LA - el l E e B
HcKMoueHsl u3 T[] 06beKThbl, He MPUHALJMEKALLHE HH K O,U,HOK 3 8 ow 3 PS8z 580883
M3 BbUIEMEHHBIX TPYNN, H copMupoBano tpu TIL, COOTBETCTBYIO- T Tdodsodcdgd
IMX BbIIGNEHHbIM IPyNnam o6pasioB paaHou3/eHil. ‘ e ! I i 1
[Tocie Toro Kak rpymmsl 06pasioB paavOU3AeNHi ObIH OKOH- i L TR, THBBHRTOTCD
yaTesbHO C(popMMpOBaHbl B Kaxayw T3]l 6bl1 no6aBiaeH He pacqa REB 45 el SRR RN ¢
CMATPUBABLIKHCS Ha 3Tame IPYNIHPOBKH OGHEKTOB Iie/1eBoil PU3HAK E ®3dcd30d5484¢
«CTOMMOCTb panuousfenus». lauuple stux TIJIl obGpabaThiBaauch S & § 2 N ;
OJLUHAKOBO, IO3TOMY HHKe PaCCMaTPHBAETCsI B KAUeCTBe pUMepa Mpo- MR SseREE PRI R D
ecc aHa/ju3a IMepBOi TPyl 00BEKTOB — paiHOH3LEJHi M0l 00 e S sl LT TRl Seet Sralp
CJIOKHOCTH HA JMCKPETHbIX 3JeMeHTax. | $30305-803¢
CdopmupoBannas T Gblia MOABEPrHYTa MOJHOMY LHKIY 00- SRR B ol § =
paGoTKH, BKJIOUasi BU3YyaslM3alHI0 H OLEHKY napameTpos. Ananus b Aol Kb Rl g iteg ¢
pe3y/ibTaTOB HCC/IEAOBAHUS B3aHMO3aBHCHMOCTEH MPU3HAKOB (KO- b o Sty et -3
Pe/SILMOHHbIA aHa/lu3, aHa/lu3 TJIaBHBIX ‘KOMIIOHEHT H (DAaKTOPOB, " R b 3 Wl dilbver ]
rPYNNHPOBKA NPH3HAKOB, JABYMEpHble MPOEKLUHH HA MJIOCKOCTH, 00- 3 8 B CLO IO ILTW =D
pasoBaHHble [eJeBbIM MPH3HAKOM — CTOMMOCTBIO PaiHOH31e/Us u. i b (e R ISR EIRISIR
OCTa/IbHBIMH ) O3BOJIHJI CAENaTh [1PE/TIOI0KEHH S, CBA3AHHbIE CO CTPYK: - il Lo SR o Wl ey
TYpo#t perpeccuonHolt mMogenu. Tak, aHaqu3 KoppeaslHOHHON MaT-'] = - =9 o SR i bt
pHLbl yKa3aJ Ha HaJH4He B3aHMOCBSI3H MEXKIY CTOMMOCTBIO U KOJH- A g % 3 DD GO wio NI D
4eCTBOM paauo3/1eMeHTOB (ri3 = 0,437), a Takxe BecoMm pannoua-f‘ n T ' d & 38 SShZHhRASZSAR
ﬁiJIIlI:I?I (6:3113114_nooi?/?izzﬂblnimﬁng(;pTaKne e KOSQdHUHEHTH Koppe: % gk ; p Ysa ? - -? o 0 c0GCo
YIHX TPynn oOGbeKTOB. ITO n011- = 9ES 0 =i :
TBEPAWIO Pe3yJbTaThl BTOPOrO 3Tana aHaiusa momHoi TAJl, koraa L wlaSa e AL
Ob10 06pallleHo BHMMaHHE Ha CYLLECTBEHHYIO B3aHMOCBSI3b Mexay i cUN € S & % R EEEL e
STUMH npusHakamu. C Apyro#t cTopoHbl, 06HAPYKHIaCh COBEPLIEHHO | = ,él_: wrr £735-385334883
PA3JHUHAsA 3aBHCHMOCTb MKy LE/CBBIM NMPU3HAKOM 1 NPH3HAKA: | @ E g g0 & % il ) o % i
MH, XapaKTepH3YIOLIHMH KOHCTPYKTHBHYIO CI0XKHOCTb u3aenuil. Tak, = g ¥4 "BN 2 . £ IE2ERIEIIRSE
AN MepBOH rpymnbl riy = 0,042, rig= —0,019, a ana Tperved = CEAE ROREE AT AT STy T v weae !
r14EO,413, ric = 0,245 (puc. 7.18). . AT R e g
Sk o L s s o S8505RE0 2 cypgenoaensy
PH3HAKOM H OCTA/IbHBIMH, KO- X s B e A
TOpbI€ NMO3BOJIM/IH OUEHHTb (GOPMY JHHHH perpeccud. B pesysbrare, i ¥ &7z U~ e o SN e s,
OTHOCHTEJIbHO NePBOH Tpymnnbel 06pas3noB Oblix BBIIBUHYTHI C/IeAYIO- | a % 5 & & < e adhde R g
IWME NPeANONIOKEHHs: HA CTOMMOCTh H3eMs B STOH rpymme B (i
HAMGOMIbIICH CTENEHH BJMSIOT MPU3HAKH «KOJHUYECTBO PafnodjieMeH-
TOB», «BEC M3JeNHS» M «KOJHYECTBO KOHTPOJIBHBIX TOUEK», (opMa -
160 h 6 Anexcanapos 161
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Ha MPM3HAKM «CTOWMOCTL M3fgenusi» (Lenesoi npusHaK) M

Pﬂc. 7.19. Mpoexums paHHbIXx 06 oBpasiax paavoannaparypbl

. 6)

JMHHH DErpeccHd JJisi KOTOPbIX OJM3Ka K JHHeHHOH (puc. 7.19);
B MeHbLIEH CTeNMeHH BJHUSET KOJHYECTBO MNEYATHHIX IJIAT U MeX-
MJIaTHBIX COeJIHHEHHH, c1ab60 3aBUCUT CTOMMOCTb OT KOJUYECTB CTaH-
JAapTHBIX M HeCTaHAapTHBIX Y3/0B H OOIIEro KOJHYeCTBA KOMIIO-
HEHT; CTOMMOCTb NPAKTHUECKH He 3aBHCHT OT KOJHYECTBA MHKPO-
CXeM H HX THUIOPa3MepOB.

OTH NPENIOJOKEHHsT U ONpPeJeJHIH B OCHOBHOM MOPSIAOK IMpO-
BE/IEHHsI BbIUHCJIMTENBHOIO 3KCIEPHMEHTA NPH DPErpecCHOHHOM aHa-
au3e. BHauase npu NOCTPOEHHH ypaBHEHHS] PErpecCHH HCIOJb30-
BaJHCb Bce Npu3Haku (cMm. puc. 7.16). Kak u caegoBajio oxu-
J1aTh, KOJHYECTBO MHKPOCXEM M CTAHAAPTHBIX Y3JI0B He BJusieT Ha
CTOMMOCTb (ocraTouHble BepostHocTd 0,532 u 0,916 cooTBeTcTBeH-
HO). OTH NPH3HAKH ObLIM HCKIIOYEHbl W3 PAacCMOTpPeHHs. 3arTeM
npoleaypa HCKJIOUEHUS MNPH3HAKOB MOBTOPSLIACh B COOTBETCTBHH

>> NOETOPWUTL FEWEHWE 2A0AYW
O-HET (3AKOHYUTE FABOTY)
1-419 HOBOW 3ABUCKMMOW NEFPEMEHHOR
2-AN9 APYroro HABOPA HE3ABMCUMLIX NEFEMEHHbIX
3-HEJARVMCUMBIE MNEFEMEHHLIE HEOBEXOAWMO
MNOABEFIMHYTE $YHKUMOHAMbHLIM NMPEOBFASOBAHWAM
7?2

33 YKAXWTE YHUTHIEBAEMLE HESABMCUMBLEE TMEFEMEHHBE
? 3,8,9

NPOUEAYFA MHOXECTBEHHOW PETPECCUA
JABMCUMAS NEPEMEHHAA Y= 1
CEROBOAHLIA YAEH A= -. 7599
HOMEP NPU3HAKA

3 8 9

EO 3$+UUMEHTE PEFPECCUN
.917 . 529 423
CTAHOAPTHLE KO 3$$¢UUMEHTbI
. 532 373 479
KO 3$PULIMEHTE 3NACTUHHOCTU
- 500 313 . 264
SHAYEHVE T-CTATUCTUMKK
W OCTATOYHAS BEPOSTHOCTb
H.168 Z.585 4.952
200002 .00112 .00003
CTAHAAFTHLE OWWBKEW KO 3%$UUMEHTOR FErFECCUM
. 100 . 147 . 08551
MEPA MYbTUKOANMHEAFHOCTW
.418 . 440 . 285
KO 3$UUMEHTH AETEFMUHAUKMKM  MHOXECTRBEHHO®R KOPFENAUMW  OCTATOYHAS AUCTIEFCUA

R¥%2= 615 R= .784 D=  2.470
F-CTATUCTUKA CTEMEHW CEOBOAbI
F= 23.973 P-1= 3  N-P= 4%

>» NOETOPWTL PEWEHWE CSANAYY
O--HET ( 3AKOHYUTL PABOTY)
1-418 HOBO®R ZABMCUMOW NEFEMEHHOW
2-019 gPYroro HABOPA HE3ABUCUMMBIX NEFEMEHHLIX
3~HESABUCUMLIE MEFPEMEHHBE HEOBXOAWUMO
MOABEPIHYTL $4HKUMOHAMLHLIM NFEOBFA3Z0BAHWEAM
?0 ¥

Puc. 7.20. To e, uto Ha puc. 7.16 nocne npepsaputensHoro otbopa Heszasu-
CHUMBIX MEepeMEHHbIX
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C BbIABHHYTHIMH THIIOT€3aMH H I10JlydaeMbIMH MPOMEXYTOUYHBIMH
pesyapratramu. OKoHUaTebHO Oblyla MOJy4eHa MOJe/b, NPeACTaABJIEH-
Hasi Ha puc. 7.20. KauecTBo Mozenu, onpenensieMoe Ko3(phULIHEHTOM "
JIEeTepMHUHAIHHY, YXYAIIHI0Ch HE3HAUHTeIbHO (KO3 (DUIHEHT CHU3HICH
¢ 0,751 npu yuere Bcex npusHakos 10 0,615 npu yuere JHIIb IPH3HAKOB
3,8 1 9L -
CyulecTBeHHasl 3aBHCHMOCTb CTOMMOCTH H3J/Ie/IHsi OT ero Beca
MOXeT [OKa3aTbCsl Ha MepBbIAl B3Ir/IA[ He OTBeyalled peasbHO-
CTH, OJHAKO CJIe/lyeT NPH3HATh, 4TO JAaHHAsi MOJe/b ClIpaBe//ikBa -
3 C/elyONNX COOOpaXKeHui: MPU3HAK «BeC» Hapsily ¢ HHdoOpMa-
uMel 0 3aTpatrax MaTepHajoB (MX CTOMMOCTH) HECET CBeJeHHs O
ApPYTHX CKPBITHIX, HE YYTEHHBIX B HCXOAHBIX JAHHBIX NpH3HAKaX
(HampuMep, KOJIMUYECTBE 3/1€MEHTOB KOHCTPYKIUHH, HA/JHUYHH BTOPHY-
HbIX HCTOYHHKOB MNHUTaHUS, HAJHUYUH 3JIEKTPOMEXaHHUECKHX Y3JIOB
M T. I.), T. €. TpH3HAK «BeC» SIBJISIETCS 3aMeCTUTesJeM JIpPYTHX
TECHO CBSI3aHHBIX C HHM NPHU3HAKOB. _
[Tpu3HaK «KOJIMYECTBO KOHTPOJIbHBIX TOYEK» KOCBEHHO Xapakre-
pu3yeT Tpyao3aTpaThl Ha 3Tane HACTPOHKH M COOpPKH amnmapary-
pbl M /IS M3Je/IMil ¢ HU3KMM YDOBHEM HCIOJIb30BAHUSI MHKDO3JIEK-
TPOHHUKH OH, €CTECTBEHHO, §IBJSIeTCS CYLLECTBEHHbIM. ;
OkoHuaTe/ibHOE ypaBHEHHE DErpeccHu COrJacHO pHc. 7.18 umeer
Bua: yH) = —0,759 4+ 0,517y® + 0,529y® -+ 0,423y . )
AnajornuHo 3Toi rpynne ObLIH MOJYyYEHbl YDAaBHEHHsI PerpeccuH
no BTOPOH M TpeTheil rpynnam paauoannapatypel. Tak, Hampumep,
JJIst TpeTbel rpynnbl noayuuau: y) = 1,544 + 0,86y® — 0,225y 4 =
-+ 0,338y ®). :
Takum o6pasom, pe3yabTaTbl 3TOTO 3Tana CJAeAYIOLIHe: ‘A
BbISIBJIEHbl TPH OJIHOPOJIHbIE IPYNIbl 06Pa3LoB paavoannaparypbl;
onpejeseHbl MPH3HAKHU, CylleCTBEHHble AJs NPOBeAEHHs] KaacCH-
¢ukaunuu panuousfenuil (KOHCTPYKTHBHAsi CJIOXKHOCTb M YDPOBEHb
HCMO/Ib30BAHUST MHUKPO3JIEKTPOHUKH); 3
151 KaxXAoH rpynnbl 6bula moiarotosneHa TIJl ¢ yueTom mpH-
3HAKa «CTOMMOCTbY; 4
JJIST KaxK[IOH TPYyNNbl CAeJaHbl TMPeANoJoXKeHUs O IMpU3HaKaX,
BJHMSIOUIMX HA CTOMMOCTb, H OlleHeHa ¢dopMa JHHHUH perpeccud (CM.
puc. 7.18); p
NPOBENEH perpecCHOHHBIl aHaJH3 C MOC/JAeA0BATeJbHbIM HCKJIIO-
YeHHEM M3 PacCMOTPEHHsI MPH3HAKOB, B HAUMeHbllel CTeneHH BJHS-
IOIIUX Ha CTOUMOCTb;
noJydyeHbl ypaBHEHUS] PerpeccHy, YAOBJIETBOPUTEIbHO OMHUCHIBA- =
IOl[He [leJeBOH NpPU3HAK KaK CO CTAaTHCTUYECKOH, TaK W C COAEP-
JKaTeJbHOH TOUEK 3PEeHHS.

8. 3Ttan nATLIN: MHTepnpeTtauMs pesynbTaToB

YT06bl MOHSTH reOMETPHUIO,
M3yuyaHTe TMpUPOLbI, a He
EBkinna.

b. Puman

Murepnperanneii pe3yjbTaToB OKAaHUHBAETCS KaXKAbli
BBIUMC/IUTE/IbHBIH SKCIMEPHMEHT C JAHHBIMH, KaXK10€ I[pHMeHeHHe
TOTO WJIM HHOTO MeToxa 06pabotku. Takasi «joKajabHasi» HHTEp-
NpeTauusi pe3ysibTaToB paccMaTpHBAa/Jachb Ha MPOTSIKEHHH BCeEX
NPEIbIAYILHX Pa3e/0B, IPHYEM NepeBec Obl1 Ha CTOPOHE Pe3y/IbTaToB
(bopmasbHEIX, a4 He cojepXKaTeqbHbIX. B Hacrosimem pasgene, B
OTJIMYHEe OT MPEeAbIAYIIUX, HaM XodeTcss OGCYAHTb GoJee ofLiHe
NpOGJeMEI, OTHOCSIIHECS: K HCC/EJOBAHAIO B [eJOM, a YIop
CAesaTk Ha cojepKaTesbHbld ypoBeHb. HanGosiee BaXKHbIM B TAaKOM
KOHTEKCTe HaM IPEACTABJSIOTCS ABa BONpPOCA: O [NOCTOBEPHOCTH
MOJly4aeMOro pe3ysbTaTa aHanu3a JaHHBIX H O NPUYHHHO-CIENCT-
BEHHBIX CBfI3fIX NPH INOCTPOEHHH MOJeJied HCClAeqyeMbiX SIBJEHHI;
OHH W FIBJSIOTCSA MPEIMETOM DAacCMOTPEHHSI B 3TOM pasjeJe.

8.1. loctoBepHOCTL (hopmanbHasi M coaepiKaTenbHas

Mgl 4acTo e3guM B KOMaHAHPOBKH u3 Jlemunrpaga B Mocksy.
Kak Bbl aymaere, MOXKHO JIH Ha OCHOBE JAHHBIX O MECTE JKHTEJbCTBA
HAlIUX COCe/ledl MO Kymne OTBETHTb HAa BOIPOC: €3[ASAT JH JEHHH-
rpaaubl B MockBy uaie, yeM MOCKBHYH B JIeHMHrpaj H, eciH na,
TO HAackKoJbKO uaule? Ha mnepBbll B3MIsiA Ie1b HCCIENOBAHHS
oCTaBJ/IeHa, JaHHble HMEITCsl (AOTOIIHbIA YUTaTe b, PABAA, MOXKET
BbIIBHHYTb YCJOBHE O [JOCTATOYHO OOJIBIIOM KOJHYECTBE I[0E3[I0K,
YTOGbl Pe3yabTaT Gbl1 «HANEXKHBIM», HO 3aBEPHM €ro, 4To 3TO TakK),
OCTaeTCs MOACJHTb YHCJIO IONYTYMKOB-JIEHHHTPAALEB HA YHCJIO
ONYTYHKOB-MOCKBHYEH; OLEHHTb TOYHOCTb MOJIYYEHHOTO Pe3yJbTaTa
u orBer roroB. OQHAKO ec/qH CKasaTh, YTO 3a BCe HAillM MOE31KH
MbI HEe €31/l BMECTE HH C OJJHHM MOCKBHYOM, TO BBIYHCJIHTb TOYHOCTD,
0-BUAHMOMY, He TpeGyeTcsi, MOTOMY UTO pe3yJbTaT IMOJyYaercs
AABHO aOCyp/IHbIA: Belb He MOMKeT ObiTh, YTOObI MOCKBHYH BOOGIIE
B Jlenunrpaa ne espuau. Uro e, HeBepHbl naHHbie? Her, B 3TOM
MOXKeT YOeAHTbCs Kaxbli, KTO €3[UT B [10€3[aX, CTOUT eMy JIHLIb O-
TOBOPHUTL CO CBOMUMH coceasiMu. [IpocTo cobpaHHble JaHHbBIE OTBEYAIOT
COBEpIIEHHO Ha JAPYro# BONPOC, YeM TOT, KOTOPbIH Gbl1 MOCTABJEH
BHayaJjie, HHAaue TrOBOPsi, He COOTBETCTBYIOT [EJH HCCJIELOBAHHUS.

167



CeKper 3jech MPOCT — UTOGbl BEPHO OLEHHTb COOTHOLIEHHE MOCK- -

BUUEl M JIEHHHTPAJILEB B [0e3[e, Hal0 OINPOCHTb HEKOTOPOE: KOJIH-

YeCTBO CJIy4aifiHO BBLIOPAHHBIX M1ACCAXKHUPOB, HAIIM K€ MOMYTYHUKH
(naxke ecau Mbl MX HHKOT[a paHbllle He BHUIENH) CJIyYaHHBIMH
JIOAbMH He ObIBalOT. DTO JIETKO MOKa3aTb HA NpUMepe BO3BPALIEHHS

13 MOCKBBHI.

Kak Mbl nokymaem Ouserbl Ha moe3n MockBa — JleHHHrpag?

[Mepsbiii Bapuant — B Jlenunrpage, cytok 3a 10 10 Bo3BpalleHHs:

(korma gara mMoe3nKM M3BecTHa 3apaHee). IlomyTuMkamu HalIMME
OyLyT B 3TOM cCJydyae JIOAH, [AejaloliHe TO XKe camoe, MOTOMY 4YTO
o6paTHbie GuieTbl U3 MOCKBBI IpejJjaraloT B ONpeJeJI€HHbIA BaroH,

4 He Ha CJIyqaﬁHble MecCTa BO BCEM IIoe3 €. MoxkHo i1 HAaUTH MOCKBHYaA,

HaxoAsllerocss B 3TOT MOMeHT B JleHuHrpage - uepe3 10 nHen

cHOBa co6upalolierocs cioga mpHexaTb? BecbMa MaJjloBEPOSITHO.

[TosromMy 06paTHO Mbl eeM BMecCTe C JIEHHHIDaALaMH, NOKYlIaBIIUMH
Ousersl B Jlenunrpane. BTopoii BapuaHT — cpouHasi KOMaHIMPOBKa.
TFOCTHHHIYy He 3aKas3aTb, MOITOMY OHA JJIHTCS OOBIYHO OJHH
JeHb: HOYb B Mmoe3fe — jJeHb B MockBe — Houb B moe3ne. O6part-
HblXx OGuJeTOB B JleHHHrpaje yxe He KYHNUTb, 0O3TOMY HeMeIJEHHO

no npuGbiTHH moe3ga B MOCKBY «JeTHIIb» B Kaccy JleHumHrpapic-

KOro BOK3aJia BMeCTe€ C TaKHMH K€ KOMaHJIWPOBaHHbIMH, TOJbKO '
YTO COlIeAIIHMMH C TIoe3aa. 31echb YK€ MOXKHO ObITb YBEpPEHHbBIM, =
4YTO TMnoeneuib O6paTHO He IMpOCTO C JIEHMHrpajauamMHi, a HMEHHO =

C TeMH, KTO CTOsdAJ BIepeau U I1o3aiu Te6s1 B Kaccy, MOCKOJbKY

BO3MOXXHOCTb Ha oOpaTHbli oOTbe3n (ecJH OHa BOOOIE €eCTh)

BCerjga €JIHHCTBEHHAasd. HOSTOMy, CKOJIbKY O6bl Mbl HHM €3JUJIH, MBI

HHUKOrjga He IOJy4YuM pea.}IbHOﬁ OLI€EHKH COOTHOIIIEHUs MOCKBHUYEH

H JIECHHHTrpaalueB Ha OCHOBE OIpoCa HallHX coceJien.

B mpuBeneHHoM npumepe a6CypAHOCTb MEPBOTO Ke MPUKUAOYHOLO
pesysnbrata oueBuaHa. OfHAKO B APYTHX cJaydasax 3TO MOXKeT ObITh
u He tak. Torma, yBenuunBasi o6beM JaHHBIX M HoJydasi Bce 6ojiee

TOYHbIE q)OpMaJIbeIe pe3yJabTaThbl, HCCJAeNOBATe/Nb MOXKET BEpHUTh,

4TO NpPH 3TOM OH JOCTHra€T H [JOCTOBEPHOCTH COﬂep)KaTeJIbHOﬁ, ‘
yaiie BCero He pasJjuydasi BooO1Ie 3THX noHsATH#H. Ha camoMm ke neJne, A

KaK 3TO BHJAHO XOTsI Obl M3 OMHCAHHOIO IpuMepa, 3TH JB€ JOCTOBEP-
HOCTH COBEPLIEHHO Pa3JIMYHBbI.

Uurartesb yKe MOT 3aMETUTb, UTO B 3TOH KHUTE TIOYTH OTCYTCTBYIOT
BbIBOAbl UJ/IH OLEHKH TOUHOCTH pe3yJbTAaTOB, IMOJyYyaeMblX pasJud-

HbIMH MeTOoAaMHM 00pabOTKH NaHHBIX. IJTO CAEJaHO CO3HATE/bHO.
Beab 310 OGBLIa OBl TOYHOCTb CTATHCTHUYECKasi, OTHOcsmiasicsa K
(popMasbHOMY pe3yJ bTaTy 06paboTKH Hab6opa abGCTPAKTHbIX YHCE.
Asroput™y uin mporpamme o6paGOTKH «HE H3BECTHO» HHYEro KpoMeE

3THX YHCEJ — HHU YCJOBHSA, NPH KOTOPbIX MJAaHHbIE MOJYUYEHbI, HH o

AOOCTOBEPHOCTb 3TUX JAaHHbBIX, HH ILEJb 06pa6OTKI/I, [I03TOMY BbI-

JaBaeMasi TOYHOCTb pe3yJibTaTa OTHOCHUTCS TOJIBKO H HCKJIIOYH- 3
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TeJbHO K CTAaiMH paboOThl 3TOrO ajropuUTMa, U HH B KOoeM cJjaydae
He MOXKeT 3KCTPANOJHPOBATHCA 3a Npefesbl 3TOH CTaAMH.

B To ke Bpemsl aHaJH3 JaHHLIX MPOXOJUT HA JIBYX yPOBHAX —
COJZIEPKATEJIBHOM H (POPMaAJbHOM, NPHUEM ONPeAeJSIOUIHM SIBJSETCS
nepsbiit. [103TOMy rpoll LeHa TeM «TOYHbIM» (DOPMAaJIbHBIM pe3y.b-
Tatam, KOTOpble He MOJKPeIJeHbl JOCTOBEPHOCTbIO HCXOJHBIX COAEp-
»KaTeJbHBIX MOCBUIOK ¥ CONepKAaTeJbHbIM OCMBICJEHHEM MOJyUeHHbIX
uudp u rpaduxko. OgHAKO MO/b30BaTe/Nb YACTO HE 2KeJ1aeT HHYEro
caymatb Ha 3Ty TeMy. Jlio6asi OleHKa TOUHOCTH (POpPMabHOrO
pe3yJbTaTa BOCIPUHMMAETCS MM KaK HelpepeKaeMmas HCTHHA, OIpe-
JeJsiollasi JOCTOBEPHOCTh pe3yJibTaTa BCEro HcciaegoBaHusi. EnuH-
CTBEHHYIO K€ BO3MOXKHOCTb MOBBIIIEHHS [JOCTOBEDHOCTH BHISAT
OTHIOAL He B paboTe MO TilaTeJbHeHIlIed NPOBEPKE 3MIHPHUECKOrO
MaTtepuaJsa, YCJOBHH cGopa [daHHBIX, @ B IPOCTOM YBEeJHYEHHH
o6beMa [daHHbIX, KOTOpPOE BJHMSIET TOJbKO Ha AOCTOBEPHOCTb CTa-
THCTHYecKylo. YUToO6bl He ObITb TOJIOCJIOBHBIMH, DPACCMOTPHM JBa
npuMepa.

B rTeuenne BEeKOB pasJiHUHble YyUeHble H3MEpsIH KO3(P(OHUUHEHT
CXKATHsI 3€MHOrO 3JUIMICOMIA @, PaBHbIH PA3HOCTH MEXKJy 3KBa-
TOPHAJIBHBIM H TMOJISIPHBIM JHaMeTpoM 3eMJH, [JeJeHHOH Ha 3KBa-
TOpHaJbHBIH nHaMerp. [0 NOSBIEHUSI HCKYCCTBEHHbIX CIIyTHHKOB
3emJii GblIH TPOBENEHBI COTHH PA3JHUHbIX KOCBEHHBIX 9KCIIEPHMEHTOB
(Ha OCHOBe reoje3uuyecKux HaG6JIONEeHHH, U3MEpPEHHS CHJIbl TAXKECTH
B pas/iIMuHbIX MeCcTax), H3 KOTOpbIX OBLIO HAWAEHO, 4YTO —
= 296,3, npuYeM TOUHOCTb 3TOH OLEHKH CUMTaNach PaBHOH (COrJacHO
mertonam cratuctuku!) -+ 0,5. OnHako nepBble e NpsiMble HabJ01e-
HUS CO CIYTHHKOB JajH 3Hauenue '/a = 298,257, 4TO SIBHO MOATBEP-
JIMJI0 OUIMGOYHOCTh MPEKHUX OLEHOK TOUHOCTH, [Js AOCTHKEHHA
KOTOpPbIX 33 CYET HAKOIJIEHHS BCE HOBLIX JAHHBIX OBbLIM MOTPAUEHbI
u cpencrsa, u rojpl. I1. E. Dabsacbepr, H3 KHHTH KOTOPOTO B3ST 3TOT
npumep (cm.: Dabsicbepr II. E. HamepurenpHas uHHOpMaALMA:
ckoabKo ee HyxHO? Kak ee ob6pabGarteiBath?—M.: Hayka, 1983.—
C.103), mo aToMy noBoy 3aMeuaeT: «XOTs N0J00HBIMU OLEHKAMH TOY-
HOCTH OGBIYHO COTPOBOXK AAIOTCS Pe3yIbTaThl 60JbIIHHCTBA CEPbE3HbIX
WCc/ieOBAHUH, OJHAKO BCe MPEKPACHO 3HAIOT, YTO UM HeJb3sl BEPHUTb,
TaK KaK OHH OOBIYHO SIBJSIIOTCS HEONpPAaBAAHHO ONTHMHUCTHUECKHMHY.

B uyem e TNpHYHHBl TOro, YTO CTATHCTHYECKasi U peasibHasi
JIOCTOBEPHOCTb OKa3bIBAIOTCS PAa3JHMYHbIMH? BCNOMHHM NpHBEACHHbIE
B 1. 4 rjaBHble yCJOBHSI TPUMEHHMMOCTH CTATHCTHYECKHX METOLOB
06pabOTKH JaHHBIX — HE3aBMCHMOCTb 3KCIICDHMEHTOB, OJMHAKOBble
YCJIOBHSI MX TIPOBEJI€HHUS, HAJHUHe SJIeMeHTa CJy4yaidHOCTH, CXOAHMOCTD
pe3yJbTaToB MPH yBEJIHUEHHH OoObeMa JAaHHbIX. YkKe TOBOPH/IOCH
0 TOM, KaK TPY/JHO MPOBEPUTDH BHIIIOJIHEHHE ITHX YCJIOBHH Ha PAKTHKE.
B npuBeseHHOM mpHMepe, MO-BHAHMOMY, ObLIO HapyLIeHO YCJIOBHE
HE3aBHCHMOCTH 3KCIIEPUMEHTOB (MCIIOJNB30BAJNUCh JaHHbIE, MONyYeH-
Hbleé MPEMMYIIECTBEHHO OJHMMH M TEMH K€ MEeTOJaMH, B OJHHMX H
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Tex »Ke paiioHax), a TOYHOCTb OMNpeessiiach B MPEAINOJNOKEHHH,
4TO 3TO TPeGOBAHHE BHINOJHEHO, XOTSl «HEY4eT CKOJIb YTOLHO MaJoH
KOPPEeNSILAOHHON 3aBUCHMOCTH MEX1y H3MEPEeHHSIMH NPH J0CTATOYHO
GOJbILIOM UHCJIE€ H3MEPEHHH MOXKeT B CKOJb YroJHO O6OJbIIOE
4HCJIO pa3 HCKA3HTb MOJyuaeMmylo oOlLeHKy TtouHoctd» (Kapue .
Bope6a nporus paka//B mupe Haykun. — 1986. — Ne 1. —C.4 —
13). ‘

Jlpyroit mpumep MOJy4YeHHS HELOCTOBEDHOTrO pe3y/bTaTa CBS3aH
C HapylIeHHeM OJMHAKOBOCTU YC/IOBHH NPOBEJEHHS] JKCIEPHMEHTa, -
TOYHee — ¢ M3MeHeHneM HX Bo BpemeHu. B CILIA Ha npoTskeHHH
TPHALATH JieT (QHKCHPOBAJIUCh JaHHble O 3a00JIEBIIHX DAaKOM
(Tam xe. — C.90). [pu uccienoBannu 3pHEeKTHBHOCTH Mep JeUeHHs
paka MpeACTaTeJbHOH jKese3bl Y MY»KUHH OKasblBajoCh, 4TO HaGJIO-
[aeTcsl YCTOHUHBOE YyBEJMUYEHHE BbIXKHBAEMOCTH OOJIbHBIX 3STHM
BugoM paka. [lpu GoJsiee TIIATEIbHOM DPACCMOTPEHHH BbISICHHIIOCH,
OJIHAKO, YTO CMEpPTHOCTb OT 3TOTO THIA paka Ha MPOTSAXKEHHH
BCEro nepuoja Hcc/ael0BaHus OCTaBaJach MOCTOAHHON (210 ymepuinux =
Ha | MHJIJIHOH 4YeslOBEK), CJIe0BATEJbHO, IPOBOAHMOE JedueHHe
He INOMOTaJjio, HO W He MellaJjo pa3BUTHIO O60JIe3HH. YBeJHYeHHE
’Ke umcaa 3a00JieBUIMX, a 3HAUYHT, H BbIXKHBIIHX, Pa3 CMEPTHOCTb
ocTaBajach MOCTOSHHOW, OKAa3aA0oCh CBSI3AHHBIM C HENPEPLIBHBIM
COBEpIIEHCTBOBAHHEM TeXHHKH OOHADYZKEHHs paKa: Te JIIOJH, KOTOPbIE
HECKOJIbKO JIET Ha3aj CUHTAJUCh Obl 30POBBIMH, NONAAaMU B Pa3psil
GoJibHBIX, 3TH (6oJiee JierKHe) CJydau H ONpejesiii HeBEpPHYIO
OILEHKY BbI)KHBAE€MOCTH.

Wrak, Teopernyeckasi JOCTOBEPHOCTb He COOTBETCTBYET peaJibHOM
B TepBYI0 oOuepeib M3-3a HECOOJIONEHHS] YCJOBHH [PHMEHHMOCTH .
dopMaibHbiX MeToA0B. Ilpu yBeauueHHH oObemMa [aHHBIX CTATHC-
THYECKasi IOCTOBEPHOCTD, OIpe/eJeHHast HCKIIOUHTENbHO H3 MaTeMa-
THYECKHX COOOpaKeHHH, pacTeT, B TO XK€ BpeMsl IpPaKTHKA MNOKa- -
3bIBAaeT, UYTO HMeEeTCs] HeKOTOpas KpUTHUecKasa TouyKa, HauhHasd -
C KOTOpOiHl YyBeqMueHHe O0beMa JaHHbIX HEe NPHBOAMT K DOCTY
peajbHOH TOYHOCTH pesyJbTata. JIM6O yCJAOBHS HCCIeI0OBaHHH
yCrneBalOT H3MEHHTbCS, JUOO HAUYHHAET NPOSIBJAATHCS 3aBHCHMOCTB
B pe3y/bTaTaX 3KCIEPHUMEHTOB, JHOO MNPOABJSIOTCS [HeTePMHHHPO-
BaHHble (AKTOPbI, BHOCSIIME CHCTEMATHUECKYI0 OWHOKY. BrosHe -
BO3MOXHO, UTO 3TO €cTh AeHCTBME HEKOTOpPOoro (yHAaMeHTaJbHOro -
3aKOHA TPHPOJbl, OrPAHHYMBAIOLIETO <«UHCJO CTeleHeH CBOOOAB> =
SABJIEHHWH, He Jalollero HaxoJHTb O0oJiee CJ0XKHOTO (061JeMHor0)'
ONHCAHHS SIBJEHHS, UeM 3TO eCTb Ha CaMOM JeJle. 4

Eciu mogo#fiTH K COOTHOILEHHIO CTAaTHCTHUECKOH H cojepxxas
TEJIbHOH JOCTOBEPHOCTH C [PYrOH CTOPOHBI — OT MaJbiX 0GBHEMOB
JAHHBIX, TO U 3]€Cb MOXXHO OGHApyKHTb HECoOTBeTCTBHe. PeGeHKY
JOCTATOYHO OlHAK 1bl 06KeUbCsi O TOPSTUMH YaHHUK, YTOGbI OH HUKOTAA =
GoJibllle He cTaj] K HeMy MpuKacaTbcs. Mbl Bce odeHb ObICTPO
HaXOIWM OMNTHMa/bHble MapIIPYThl MepeJBHUKEHHs] Ha TOPOACKOM
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TPAHCIIOPTE, W CO BTOPOTO-TPETbEro pasa 3HaeM, Ha OCTaHOBKe
KAaKoro apro6yca CTOHT CTOSITb M JKJ1aTh, a KAaKOrO [OXKHAATbCs
6ecrosie3no. Ecau 6bl Mbl IO0Jb30BAJHCh B [NOBCEJIHEBHOH »KH3HH
KPUTEPHSAMH, OCHOBAHHBIMH Ha CTATHCTHYECKHX OLEHKAX TOYHOCTH,
TO yXe paaBHO Obl, HaBepHoe, BbiMepJu Kak Buil. He stuM
MU OOGDBACHAETCS YCIENIHbIH aHaJu3 Majibix O00beMOB JaHHbIX,
KOTJa <«M0 3aKOHY» HHKaKasi CTAaTHCTHKa He JO0JuKHa paborarh?
Hama npakTuka pelleHdsl peasJbHbIX 3ajay MOATBEpXKAaeT —
06beM BbHIGOPKH He sBJseTCA NPensiTCTBUEM JJIs1 NPHHATHUA Mpa-
BUJBHOIO perieHusi (T. €. AJIs MOJy4YeHHS BbICOKOH coaepiKareJbHOH
JOCTOBEPHOCTH TpPHU OTCYTCTBHH JIOCTOBEPHOCTH CTAaTHCTHUECKOH),
WHAa4e roBOPS, raBHOE He 006beM, a KayecTBO [JaHHBIX.

8.2. MpHumHbl M CneacTBUS

Opno u3 HaumboJsiee paCIpOCTPAHEHHBbIX NPHMEHEHMH aHa/u3a
JIAHHBIX — HCCJ/Ie0BAHUE NPHYHHHO-CJIEACTBEHHBIX CBfI3€d, a OJaHA
U3 HauOosiee HYaCThIX OMIMGOK MPH 3TOM — BBIBOJ NPHYHH U CJEM-
cTBHH ¥3 (OPMAJbHBIX pe3yJbTATOB IMPHMEHEHHS aJropHTMOB
06paboTKy 6e3 NpUBJeUeHHs COAePKaTebHOH HHPOPMALHH.

Ecnu Ha#iTd KODPENSIUHUIO MEXKAY eXKEroAHbiM KOJHYECTBOM
popuBinkxcss B losnaHauu fgeredl W KOJHYECTBOM MPHJIETEBLIHX
AKCTOB, TO OHA OKa){eTcsl JOBOJbHO 3HauuTesbHOH [26]. MoXHO JH
Ha OCHOBE 3TOr0 ((hopMaJbHO BepHOro!) MaTeMaTHYecKOro pesy.b-
Tara 3aK/IIOUHTb, UTO Aeredl mpuHOCAT aucTbi?. CTaTHCTHKA HHYEro
He MOXKeT CKas3aTb O HAalpaBJeHHH MPHUYHHHO-C/IEACTBEHHOH CBSI3H
BHEe 3aBUCHMOCTH OT TOrO, OUYEBHJAHO OHO HCCIENOBaTe/I0 UJH
ner. [TosTomy, onpene/nuB HaluUHe KODPeNsiiul, HEBO3MOXKHO C/ieJiaTh
BLIBOJ, SIBJSIOTCS JM AaMCThl TPUUHHOH MOSIBJIEHHH gereil  (Kak
CYMTAeT HApOJHAs MOJBA) WIH Ha060poT. OGOCHOBAHHBIN BHIBOJ
MOKHO MOJYUHTb Ha COAEPKATEIbHOM ypoBHe. AHCTbI MOSBJSIOTCA
TaM, rae MM yA06HO BHTb THe3/a; H3/II00JEHHbIM K€ MEeCTOM HX
rHe3[0Bbs ABJAKTCS BHICOKHE NBIMOBble TPYObl, KAKHEe CTPOAT B rOJI-
JaHACKUX ceabckux gomax. [lo Tpaagvuuum HOBasi CeMbsl CTPOMT
ceGe HOBBI [10M — TOSIBJASIIOTCS HOBble TPyObl H, €CTECTBEHHO,
nosBASOTCA AeTH. Takum o6pa3oM, MU YBEeJHUEHHE UYHCIa aHuCTH-
HbIX THe3[4 (a 3HAUMT, H AWCTOB), H YBEJMUEHHE uuCJa JeTel
SABJISIIOTCS CJIEACTBHEM OJHOH MPHYHHBI — 00Pa30BaHUS HOBBIX CEMeH.

[lpuBe/ieHHbIH MpUMEP MOXKHO CUHTAThb B JOCTATOUHOH CTeNeHH
THNHYHBIM JJISi HHTE€PIpEeTalHH pe3yJbTaTOB KOPPEJANHOHHOIO HJH
(pakropHoro anasuza. Korga oGuapyxkeHa Trpynna NPU3HAKOB, B
3HAUYMTEJNbHOH CTENMeHH CBA3aHHBIX MeXAy CcO00#, 3aKOHOMEPHO
BO3HHKAeT MpPEeANOJOKEHHEe, UTO OHH MMEIOT OAHY OOLLYIO NpHYHHY
cHHXPOHHOTO u3MeHeHnsi. Kak ee Haiitu? OObIMHO HCCIEAYIOT JBE
BO3MOXKHOCTH: TPHYHHA — OIHH H3 HabJIOAaeMbiX (M3MepeHHbIX )
MPH3HAKOB, OCTAJbHbE — €r0 CJeACTBHS; JH60 NPHYHHA HEHAGJIO-
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jJaeMa, BCe INpH3HAKH — ee cJjeacTBUs. M B ToM W B apyrom
cJayyae Ha COAepXKaTeJbHOM YDOBHE B paMKax I[IPeAMETHOH
06/1aCTH NMPHXOAMUTCH OTBICKMBATb JIOTHYECKYIO LENOUKY, 0ObSACHSI0-
LI1yI0 BJHsIHHE OJHOH BeJUYUHbl Ha gpyrde.  I[loka Takue
LE[IOYKH He H3BECTHbl, UCCJEeJ0BAHHE HeJb3sl NMPU3HATb YCIEIIHbIM,
B npuBeneHHOM npumepe Lenouyek ABe (HOBasi CeMbsl — J€TH; HOBas
CeMbsl — HOBBIH JJOM — Tpy6a — rHe3/10 — aUCTHhI).

ConepmaTeanue JIOTHYECKHE [EIMOYKH, OIMHChIBAIOLIHE B3aHUMO-

CBsI3U PA3JIMUHbBIX XapaKTEPUCTUK HUCCJ/IEAYyEMbIX 06’beKTOB, MoMoOrarT
OIPpENEJINTDb, ABJAIOTCA JIM NOJYUEHHbIE KOPpeJIsalUU UCTHHHbIMHA HJIH
JIOXKHBIMH, T. €. OTpaxKaloT OHH HEﬁCTBHTeﬂbHyIO NPpHUYUHHO-CJACLCT-
BeHHYIO CBf3b. B [33] mpuBeneHO mpocToe MHEMOHHUYECKOE MPABHUIO:
nenouka X —Y — Z oTpaxKaeT HUCTHHHYIO Koppesasuuio X U Z; ue-
nouka X < Y — Z — JI0XKHYIO, NOCKOJbKY X H Z O0OBSICHAIOTCS TPH-
yuHOH Y, HO HENOCPEeJCTBEHHO He CBS3aHbl. B mpHBeleHHOM Bbille
npumepe umeeM B« A -~ C — D,

rie A — o6pasoBaHHe HOBOH ceMbH; B — poxpaenue pnereii; C — nocrpoiika HO-
BOTrO JI0Ma C BbICOKOH Tpy6o#; D — nosBjeHne HOBbIX THe3[ aucroB. TakuMm oGpasom,
koppensund B u C, B u D xoas M CcymecTBYIOT, HO SIBASIIOTCS JIOXKHLIMH, HE OTpa-

JKAOUIMMH TPUYHHHO-C/IEACTBEHHbIX CBsI3eH; Koppensiuuu ke A u B, A u C, C u D,
A u D orpaxalor TakHe CBSI3H, T. €. SIBJSIOTCS HCTHHHBIMH.

Hrak, N10XKHYI0O KOPDE/ISLHI0O MOXKHO OGHApYXHTb, OMHpasich Ha
BIIECTATHCTHYECKHE CcOOOpaXKeHusl, OLHAKO 3TO TpebyeT OT HCCJe-
JloBaTe/sl BbICOKOH KBaJHU(PUKAUMH U TJyOOKHX 3HAHHH CBOe#d
peIMeTHOH 06/1acTH.

CyulecTByer H Apyro#l cnoco6 oGHAPYKEHHUS JOKHBIX KOPpeIAHAH,
JieKaluid B paMKaX INPOBEACHHUS BBbIUHCIHUTENBHOrO 3KCHEPUMEHTA
C paHHbIMHM. [ljd Jydiiero ero MNOHMMAHHSI PacCMOTPHUM MpHMEP.
Bbi1 mposenen ompoc Hacesnenusi 3anamHoro BepaumHa ¢ 1edbio
YCTAHOBJIEHHS] B3aHMOCBSI3H MEXAY KypeHHeM H 3aHSTHEM CIOPTOM
[35]. Oxkasasoch, YTO uJIeHbl CIHOPTHBHBIX KJIY6OB KypAT yalle,
ueM He 4YJeHbl (T. e. MMeeTcsl MOJIOXKHTEJNbHAsl KOPPEJSLHs MeKIY
YJIEHCTBOM B KJy0Oe M NPHUBBLIUKOH K KypeHH). Takod BHLIBOA
nokKasaJjici HEOOOCHOBAHHBIM, M ObLIM HauyaThl [OMCKH OO6LIeH
NPUYUHBI, MOPOKAAIOUIEH 3Ty JOXKHYIO Koppessinuioo. Takod o6uied
MPUYHHOH OKasajcsi MoJ onpamuBaeMbx. [Iposepurs 370 yaa-
JIOCb Tak. Db BbIYHC/IEHBI KOPPEJSIHA MEeKAy UJEHCTBOM B
K1y0e W KypeHHeM OTJeJbHO IO TPYNNe MyXKUYHH M TpYIIe MKeH-
mwuH. B o6oux ciyyasx oKasajgoch, 4TO WieHbl KAyGOB KypAT
pexe, 4eM He 4jIeHBbl, T. €. JIOXKHBIH Xapakrep HCCAeAyeMOH KOp-
pessiuuy NoATBepAMJCcA. Bo3HHK/IA Ke OHA H3-3a TOro, 4TO uJeHaMH
CNIOPTHUBHbIX KJIYOOB SIBJSIIOTCA NPEHMYILECTBEHHO MYKUYHHbI (KOTOpPbIE
KYPSIT yalile XKeHUIMH), a COCTAB/AILINE OCHOBHYIO MAcCy He u/eHOB
JKEHILHHBl KypSIT MaJo: WIEHCTBO B Kiybe < [loa — Kypenne.

Kak BuauM, 0KHasl KOPPEJSLHUS B JaHHOM [PUMEpPE JeMOHCTPH-
poBajia He MPOCTO HajJHude CBSI3H MeXAY 3aHATHSIMH CIIOPTOM H
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KypeHHeM, a [aBaja 3aBHCHMOCTb, MDOTHBOIOJIOXHYIO CYLIeCTBYIO-
e Ha camMoM jeje. YCTPAHHTb HJH CHATH JIOXKHYIO KOPpEJSILHUIO
IOMOT TOHCK (haKTopa, BJAHSAIOLLEro Ha oba Mcc/lelyeMblX MPHU3HAKA,
KpUTEPHEM Xe YCTPaHeHHsl JIOXKHOH KOppessiMHM BBICTYIHJ/IH HOBBIE
KOPPEJISIIMY, BBIUHCJIEHHble TPH YCJIOBHH MOCTOSHCTBA BO3AEHCTBHUSA
storo ¢dakropa. Korma koppensiiusi BbIUHCAsSIACH He IO BCEM
JaHHBIM, a OT[IEJbHO MO MYXXUHHAM H XKeHIIHUHAM, T. €. [IDH YCJIOBHH
OJMHAKOBOrO 3HaueHHs TMpHU3HAKa «IOJ», OHA HMesJa COBCEM
apyroe 3HaueHue. Takasi Koppe/nsilusi HasblBaeTcs #aCTHOL, OHa
[IOKa3bIBaeT, KakK CBSI3aHbl JBa I[pHU3HAKa, MOPH YCJIOBHH, €CJH
KaKHe-TO Jpyrue MNpPU3HAKU (OAMH HJH HECKOJBKO) (UKCHPOBAHLI
Ha ITOCTOSIHHOM YypoBHe. Korma wHccienoBaresb MOJ03peBaeT, 4TO
noJIydeHHasi KOppessiliisl TNpPHU3HAKOB sBJsETCS JOXKHOH (Kak B
paccCMOTpPEHHOM IIpHMepe), OH HauuHaeT nepe6Mparb BO3MOXKHbIE
IPUYHHB], MOPOXKIAIOIIHE 3Ty KOppeqsiluio (B IpHMepe C U/JeHAMH
KJAyOOB TAKHMH «MOJO3PUTEJbHBIMH» MPHUHHAMH SIBJSIOTCS BO3pacT,
10JI, MeCTO XHUTeJbcTBa). Ecau uacTHas KoppeJasiius HCCIeLyeMbIX
MPU3HAKOB, BBIYHUC/IEHHAS] MPH (HKCHPOBAHHOM 3HAUEHHH TPETHEro
npu3Haka (NoTeHUHa bHOH NPHUYHMHBI), CHIBHO OTJIHYAETCS OT HCXO-
HOH, Hamnpumep pe3ko YObIBaeT, BO3pacTaeT HJIH Jaxke MeHsier
3HaK, 3TO MPHU3HAK TOTO, UTO MCXOJHAs KOppeJslusa Obuia sogcHol. B
TOM CJjlyuae HaHJEHHYIO TOTEHUHAJbHYIO MPUUYUHY HAAO NMPOBEPHTH
Ha COHEepXKaTeJbHOM YypPOBHE — SIBJISIETCA JHU OHA JEHCTBHTEJIbHOM
NPUYHHON WK TOUCK CJIeayeT nporo/kuTh. HaoGopor, ecau uactuas
KoppeJsisiius cjaabo OTJHYaeTcsl OT HCXOJHOH MAapHOH KOPPEJ/SLHUH,
TO [IPU3HAKW (MJM MpPHU3HAK), (UKCHPOBABIIHECS] MOCTOSHHLIMH,
NO-BHAMMOMY, He BJHMSIIOT Ha B3aMMOCBSI3b HCC/IEAYeMBIX CBOKCTBE,
T. €. KOppeJsiHs MeXAy HUMH CKOpee BCEero MCTHHHA.

B [44] npuBeneHbl faHHble U3yUEeHHS] NPOH3BOJUTENbHOCTH TPyla
TOKapei-cienbinKoB — BblMycKHHKOB [ITY co craxem paborsl 10
ngatd  Jier. M3 3THX [QaHHBIX MOXKHO IOJNY4YHTb, UYTO KO3 HUHEHT
KOppEeJIsilid MeX 1y Bo3pactoM H craxeM paseH 0,56. M3 comepxa-
TeJbHBIX COOGpPaXKeHHH SCHO, UYTO CpPeAH 3THX [BYX IPH3HAKOB
TOJIBKO BO3DACT MOXKET SIBJASITbCS TPHUYHUHOH, a CTax CJEICTBHEM,
Ho He HaoGopor. Ho ucruHHasa su 3to cBsA3b? Ecim paccmarpuBath
pasjHYHble YacTHble KOPpeJslLMH IPH YCJIOBHH OJMHAKOBOIO YHCJIA
OKOHHEHHBIX KJaCcCOB, OJHHAKOBOTO TapH(HOro paspsifia, OJHHAKO-
BOrO0 YHCJIA YJEHOB CEMbH, TO 3aMETHOrO OTJIMUHA UYAaCTHOH KOp-
peJNSillUH OT TMapHOH He OOGHapy»XKHUTCS — 3TO NMOATBEPXKIAET, UTO
Bo3pacTt pa6oraiollero [IefCTBUTENbHO ONpEeNENsieT €ero Crax.
B napyrom ciaydae kKo3¢h(UUHEHT KOpPPeJNALHH MeX1y BO3PacToM
U BpITIO/HEHHeM HOpM BbipaGoTku pased 0,50, kasasnoch Gbl, BO3pacT
BJAMSIET Ha 00beM BbiMOJHsIEMbIX pa6or. OnHako, HalWAs YacCTHYIO
KOppEJISIMI0 BO3pacTa H BbLINOJHEHHSA HOPM IMPH YCJIOBHH OJHHA-
KOBO¥ 3apmaathl, nmonyunM r = —0,05. Takum o6pasom, 3Ta CBsi3b
0Ka3aJ10Ch JI0XKHOMH, MOCKOJIbKY OJMHAKOBbIE YCJOBHSI OMJIAThl TPyAa
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BBIPABHUBAIOT MPOHU3BOJUTENbHOCTL BHE 3aBHCHMMOCTH OT BO3pacra,
B To ke BpeMs ¢ BO3pacTOM 3apmJjara pacTeT, YTO H MOPOXKIAaer
JIOXKHYIO KOPPEJISIHIO.

CXofHble CHTyallud HHOTJA BO3HHKAIOT H INPH HHTEpHpETalHH
pe3yJ/ibTaTOB PErpecCHOHHOr0 aHa/ju3a, KOrja PerpecCHOHHble Ko3g-

(GHULIHEeHTl (TOYHee — HX BeJHUHMHbI M 3HAKH) HCHONb3YIOT LIS

OLIEHKH NPHYHHHO-CJIEICTBEHHBIX CBA3EH.

T1pennonoxuM, CyLIeCTBYIOT ABA CHIbHO KOPPEJHPOBAHHBIX MEXK Y
co6o#l mpuzHaka x(2 H x®3), oba TECHO CBsI3aHHbIE C IleJ€BbIM
NpU3HAKOM x(1), MpUYeM OJHH H3 3TUX NPHU3HAKOB SIBJISIETCS MPH-
YHHOM, BO3NEHCTBYIOIIEH HA H3MeHeHHe x(1). BO3MOXHBI c/enyloniHe
CUTYAlUH:

1) B Mojgenb B KauecTBe HE3aBHCHMOH MePEeMeHHOH BKIIIO-
YHJH TOJBKO HCTHHHYIO MPHUUHY — x(2). B 3TOM ciydae Bce OKa-
KeTcsl B MOpsiAKe, H KO3(@HUIHEHT perpeccHd MNpH x(2) MO3BOJMT
OIIEHUTbh BEJMUHHY BO3IEHCTBHUS;

2) B MojeJb BKJIIOYHJIH TMpH3HAK x(B3), HO He BKJ/IOUHIH
npuurHy x® Bo3HUKaeT «3(h(dEKT 3aMecTHTe/s»: KauyeCcTBO MOJAEIH
OyzeT XOpOUIMM, OJHAKO KO3 (HUHMeHT NpH xB) yxe He OyHer
OTpa)aThb HCTHHHYIO MPHUYHHHO-CJEJCTBEHHYIO CBfA3b (CM. NpHMEp B
§ 7.4). CurHajoM O BO3HHKHOBEHHH TAKOH CHTyalHH CjyKaT
«JIHKHE» HHTEepPNpeTalt, KOrga LeJeBOH MpPHU3HAK, €CJH CYIAHTh
0 yPaBHEHHIO pErpeccuH, 3aBUCHT COBCEM He OT TOro, OT 4Yero
0XKHAJ0Ch;

3) B Mojesb BKAOUMIKN 06a npu3Haka x(3) u x(2). M3-3a ux.cunbHOH
KOppeJsillud 3HAaueHUs] KO3 (UL HEHTOB NPH HHX MOTYT OKa3aThCsi
KAaKMMH YroJHO (He TOJIbKO MO BeJHYHHe, HO H MO 3HAKY), XOTs
Ka4eCcTBO MOJeNH OyeT no-npexHeMy BbICOKHM. CHrHAIOM fIB/ISIOTCH
3HAUYHMTe/bHblE CTaHJapTHble OWHOKH Ko3dduuueHToB. MckaouuB
OJMH H3 TNPH3HAKOB, TMpHIeM K caydailo | uam 2, HO Kako#
NPU3HAK HCKJIOUHTb — HYXKHO pellaTb MCXOAfA U3 COJAepXKaTeJbHOro
CMbicJia 3ajauyd, uyToObl BKJIOUHTH B MOJEJIb JEHCTBUTE/NbHYIO
NPUYHHY.

[Tosichum 310 Ha npumepe. Ecau ucciaenoBatb B3aHMOCBS3b
MeX1y BecOM peOeHKa U OLleHKOH 3a [HKTAaHT MO0 HHOCTpaH-
HOMY si3biKy (1l€71€BOM MNPH3HAK), OOHAPYKHUTCS CHJIbHAs MOJOXKH-
TeJbHasi B3auMOCBsI3b. ONHAKO MNPHUMHHOH CBS3H 3/€Chb, KOHEUHO
HeT (cayuail 2), NOCKOJBKY BeC BBICTYNAeT 3aMeCcTHTeJ]eM HCTHHHOM
NPUYMHBl — BO3pacTa. Ecau B perpecCHOHHYIO MOJEeJb BKJYHTH

o6e 3TH MNepeMeHHble, TO KO3((UUHEHTH MPH HHUX cpasy CTaHyT.

HEYCTOHUYMBBIMU (HEOOJIbLIOe H3MEHEHHEe MAHHBIX MOXKET IPHBECTH
K 3HauuTeJbHbIM H3MeHeHHAM B Koadduuuenrax). Ilockoabky
HCTHHHOH TPHYMHOH M3MEHEHHS W Beca, M OLEeHKH sABJseTcs
BO3pacT, €ro H CJeayeT HCNOJb30BAaTh B = KayeCTBE HE3aBUCH-
moi mnepemeHHOH. OTmMeTHM, uYTO ecau 06a CHJIBHO KOPpEJIHPO-
BaHHBIX TMPHU3HAKAa C pAaBHbIMH OCHOBAHHAMH MOTYT BJHATbL HAa
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leneBOii Mpu3HaK (ObITb NPUUHHOH €ro H3MEHEHWsl), TO BMECTO
oT6pachiBaHHsl OJHOTO M3 HHX MOXHO 00a 3aMeHHTb, Hamnpumep,
MX CpEIHMM MWJH CYMMOH — KauyecTBO MOJEJH He YXYMHTCH,
HO KO3( (QHIHEHT TIPH 3TOM HOBOM IpH3HAKE Cpasy CTaHeT YCTOMUYHUBBLIM
(c He6oJIbIIONR CTAaHAAPTHOH OUIKOKOM).

YV uuraTessi He JOJIKHO CJOMKHTbCS BIEUYaT/EHHs, YTO 3a JIOGOH
CTATHCTHYECKOH 3aBHCHMOCTBIO CJle[lyeT HeNPEeMEeHHO HCKAaTb 3aBHCH-
MOCTb TIPHUHHHO-CJIEICTBEHHYIO — YacTO 3TO OKasblBAaeTCsi 3ajaden
JOBOJIBHO TPYAHOH, @ MOPOH M BOOOGLIE 6ecCMbICIEHHOM. Opnako
McCle0BaHHe HeCTAHAAPTHBIX, YAMBHTEJbHbIX Ha MEPBblA B3MJIAL
B3aMMOCBSI3€H 3auyacTyil0 TNPHBOJAHT €CJH He K OTKPHITHSM, TO
K HOBbIM, HEOpDAHHAPHBIM BBHIBOJAM O CYIIHOCTH HCCJ/IEAyeMOTO
sipjeHusi. Hanpumep, o6HapyKeHO, 4TO BO3PACT JOCTHXKEHHS yIEHBIM
BBIAAIOLLErocsi pe3ysabTara H MPOJAOJKHUTENbHOCTh €ro XHU3HH UMEIOT
MOJ0XKHTEAbHYI0 Koppeasinuio [33]. MoxHO /M cKasaTh, YTO 4eM
JOJibIlIe JKUBET 4YeJOBeK, TeM G6oJblile y Hero IIaHCOB COBEPUIMTDH
yTO-HUOYAb BeJHKOe? A MoXKeT GbiTb, HAOOOPOT, HHYEro He Naercs
JapoM, U MBI pacijauMBaeMcsi 3a [JOCTHTHYTOE elle He MPOXKHTBIMH
rogamu? HafiTi 31ech LENOUKY NMPUYUH U CJIEJACTBHH, M0-BHAHMOMY,
He OueHb JIerKo, HO MOXeT KTO-HHGYAb nmomnpobyer?

8.3. Mpumepsl

KpaTKo HM3JI0KHM OCHOBHbl€ HTOTH peIUeHHs 3ajauH 006 OlleHKe
BJHSIHHSL  KOHCTpYKTOpCKO-TexHosornueckux mnapamerpos  (KTII)
Ha CTOMMOCTb paauousienuii. Buauane HamoMHUM, 4TO OBLIO CA€NAHO
Ha KaXX[OM 3Talne pelleHHus.

I sran. C6op nauubix u ¢popmupobanue TI/L.

Ha ocHOBe CNpaBOuHbIX HM3JaHHA H CBeJleHHH pa3paGOTYHKOB
Gbl1 cOGpaH MepBHUHbIA MarepHas] O pasJjiHuHbIX oOpasuax pajHo-
ammnaparypel. Insi ouenku Biusnusg KTIT wa croumocTh u3jenus
6o oTOOpaHbl onmucanus 139 o6pasuos mo 1l npu3HakaMm H
cocrapaena ¢popmanuszopanHas TIL.

II stan. [loarotoBKa K peLIEHHIO 3aJayHu.

Cpencrsa cucrembl CHUTO wucnosnb3oBaHbel /1Sl KOPPEKTHPOBKH
u penaktupoBanust TDJI, nojpcuera KOJIMYECTBA QOBEKTOB C pasiuy-
HBIMH CBOHCTBAMH, 3aTI0/JHEHHsI PONMYCKOB. Bblin cienanbl QyHKIHO-
HaJIbHble Mpeo6Gpa3oBaHUsl NPU3HAKOB, NMPOBEAEHA HOPMHPOBKA JaH-
gbix. JlaHHble, MOArOTOBJIEHHblEe [Jf pabOThl, 3aHECEHbl B apXHB
CHUCTEMbI.

111 sran. Busyanusauusi AaHHbIX, OLIEHKA MapaMeTpoB.

[TosyyeHHb THCTOrpaMMbl MO BCEM [MpPH3HAKAM, JABYMEpHbIE
NPOEKIHH Ha TMapbl MPU3HAKOB W TJIABHBIX KOMIIOHEHT, MPOHM3BELEHA
OlleHKa MapaMeTpoB MJsi NPHU3HAKOB, BBIYHCJEHA KOppeasillHOHHAsS
MaTpuua.

B pesysbrare BblABHHYTbl THIOTE3bl: O HAJMYHH YETbIpEX TPy
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B3aHMO3aBHCHMBIX MPHU3HAKOB, XapPaKTEPHU3YIOLIHX KOHCTPYKTHBHYIO
CJIOXKHOCTb H3JeJHH, YPOBEHb HCIOJb30BAHUS MHKPO3JIEKTPOHUKH,
raGapuTHO-BECOBble CBOHCTBA, CJOMKHOCTb KOHTPOJS H HACTPOHKH;
0 HaJMYHd MO KpaHHeH Mepe ABYX TrPyNNn OOBEKTOB, OAHA U3
KOTOPHIX XapaKTepH3yeT MPOCTYI0 pajHoannaparypy Ha AHCKPETHbIX
3JI€MeHTax. -

IV sran. [pynnupoBka OOBEKTOB M PErpecCHOHHBbIA aHaJu3.

[MpoBeneHbl aHaNW3 TJIABHLIX KOMIIOHEHT M (PAaKTOpOB, KjacTep-
aHaJii3, COBMECTHAsl WHTepIpeTalys MoJb30BATENEM BCEX MOJYyYeH-
HBIX Pe3yJbTaToB.

B pesysibraTe NOATBEPIKEHbl TMIOTE3bl O HAJMUYHH YeThIPeX TPYIIl
NPU3HAKOB W HAaJHYHM TPYINNHPOBOK OODBEKTOB. BhigeneHbl Tpu
rpynmbl  pajgMOM3[e/Nui: MNpocThble Ha JHMCKPETHBIX 3JIeMeHTaXx,
IPOCTble ¢ TpHMEHEHHeM MHKPO3JEKTPOHHKH H cjoxHble. s
kaxaoi rpynnsl moBropeH III sTam o6paGoTKH NaHHBIX W NpPOBeIEH
perpeccHOHHBbIH aHa/u3 C MOC/eN0BATeJbHbIM MCKJ/IIOUeHHeM IpH3Ha-
KOB M3 MOJEJH perpeccud. B pesysnbraTe MNOCTPOEHBl ypaBHEHHS
perpeccuu AJjsl BCeX TpexX TPyNIl pajuoanmnaparypbl.

Takum o6pasom, Ha IV »3rane ¢QopmasbHo Obl1 3aKOHYEH
sTan 0o6pabOTKM HAHHBIX H TOJYy4eHbl CJAeAYIOLIHe YypaBHEHHS,
ONHCHIBAIONIHE 3aBHCHMOCTh CTOUMOCTH OT paccmartpuBaeMbix KTII:

Y = — 0,76 4+ 0,515 + 0,534 + 0,424 (aas rpymnsr 1);
y = 2,59 + 0,27y® 4 0,49y + 0,16y"" (aas rpynnut 11); (8.1)
4 = 1,54 4 0,86y — 0,235/® + 0,34y (aast rpynnsi I11).

DTH ypaBHEHHS yXKe B TaKOM BHIe MOXHO OBbLJO HHTEpIpe-
THPOBATh, FOBOPSi O CTEMEHH BJIMSHHS MPH3HAKOB Ha CTOMMOCTb.
OnHako 3TO CHPaBEMJIMBO MOKa JHIIb HA KaueCTBEHHOM YPOBHE,
Tak Kak ypaBHeHusi (8.1) Obuin mouaydeHbl aas TIJl, npusHaku
KOTOPOH ObIK MOABEPrHYTH (DYHKIHOHAJLHLIM NPe0o6pasoBaAHUAM
tuna y) = logx? (cm. puc. 5.10). BosBpamasch K HCXOLHBIM
KTII, moxHo 3anucarsb:

(e 0,59()6(3))0,51(){(8) i 1)0,53(x(9))0,42 (matst rpymmst 1)
1 = 6,05 (x® 4 1)%27 (x) 049 (5D L 1)%18 (nag rpynmer 11); (8.2)
D = 2,91 (x3) 086 (49034 ) (x&) 4 )02 (naq rpynner I11).

Ananusupysi ypaBHeHus: (8.1), MOXHO OTMETHTb, YTO BJIHSIHHE
Ha CTOMMOCTb TaKHX MapaMeTpoB, KAK KOJHUYECTBO PaaHO3JEMEHTOB
U BeC, KaK OXHAAJOChb, TOJOXKHUTeNeH. B mpocThiXx H3ae HsIX
(rpynna I) ocHoBHOe BJsMsIHHE OKa3blBaeT KOJHYECTBO AHCKPETHBIX
pPaiHO3/IeMEHTOB, IO3TOMY B 3TOH TpYINe CYLIECTBEHHO BbIllle€ BKJAAL
BeCa H3JeJHsl B CTOUMOCTb (34€Ch MOMHMO HeCYIIHX KOHCTPYKIHH
HEOOXOIHMMBl TSIKeJIble W JIOpOrHe MCTOUHHKH MUTAHHS, 3JEKTPO-
MeXaHHYECKHEe KOMIOHEHTbl M T. I.); B TO K€ BPEMSI B CJIOXKHOU
annaparype (rpymma III), npu ompenensiiolieM BJHSHHH KOJIH-
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yecTBa PAAHO3JEMEHTOB (BK/IIOYAsi MHUKPOCXEMbl), BJIHSIHHE Beca
HHMXKe, TaK Kak 3Jech, 0-BHAMMOMY, Bec ONpefesisieTcsI B OCHOBHOM
MaTepHaN0eMKOCTBIO.

Takum 06pa3oM, CTOUMOCTb pagHOU3AeIHH rpynnsl I B ocHoBHOM
omnpeje/sieTcsl 3aTpaTaMH Ha pafiMO3JeMeHThl, BCIIOMOraTejbHbIE Y3JIbl
H Marepuasbl (HX CTOHMOCTb KOCBEHHO BXOJHUT B BEC), a TaK¥kKe
3aTpaTaMM Ha KOHTPOJb U HACTPOHKY B Mpoliecce MPOHU3BOACTBA
(KOJIHYeCTBO KOHTPOJBHBIX TOueK). CjefyeT OTMETHTb TOT (aKT,
4YTO MPH3HAK <«KOJHYECTBO KOHTPOJIbHBIX TOYEK» HE JOJIXKEH
6blJ1 Obl BAUATD HA CTOUMOCTD: Belb CTOUMMOCTb CO3J]aHHSI KOHTPOJbHOM
TOYKH oueHb MaJja. OnHako BJHSHHE OObSICHSETCS AJs BCEX TPYIIT
pajMoM3JeNMd TeM, 4YTO 3TOT MNPHHLMUI — 3aMeCTHTeJNb IpPH3HAKa
«CTOMMOCTb ONepalMd KOHTPOJS W HACTPOHKH, YUHUTbiBaeMasi B
3arpartax Ha NMPOH3BOACTBO>.

Has rpynnsl 111 HeoxkuaaHHOH oKa3ajach o6paTHasi 3aBHCHMOCTD
OT KOJIHUeCTBA KOHTPOJIbHbIX TOUeK. AHa/ju3 cCOOpPaHHOro MarepuaJa
MO3BOJIUT OOGBSICHHTb 3TO CJEAYIOIIMM 00pa3oM: B paccMaTpHBae-
MbIX oOpa3uax pajauoannaparypbl ObLIM TpeACTaBJEHbl H3IEJHs,
HCIIO/b3YIOIlYe U aHAJIoroBble, H LH(POBbIE MUKPOCXEMBl B pa3jiuy-
HbIX nponopuusix. CTOMMOCTb aHAJOrOBBIX MHKPOCXEM 3HAUHTESbHO
HUXkKe LHPpoBbIX. B TO XKe BpeMs KOJHYECTBO KOHTPOJIBHBIX
TOUYEK, HEOOXOJUMOe JJIsl annapaTypbl ¢ aHAJI0rOBbIMH MHKPOCXeMaMH
BbIllIE, YeM [JIs1 anmnapartypbl ¢ HH(PPOBBIMU (MJIsI MOCJEIHUX HEOOXO-
JUMa JIUIIb [pOCTasi Olepalysi KOHTPOJsS pabGOTOCMOCOGHOCTH, a
He JONOJHUTeNbHOU HAacTpoikH). TakuM o6pasom, IJist 3TOH TPYIIILI
pajMoH3JeNuil TNPH3HAK KOJHMYECTBA KOHTPOJBHBIX TOUEK 3aMeHHJ
NpU3HAK, XapaKTEepU3YIOUIMH KayeCTBEHHbIH COCTaB MHKPOCXeM H
BCEX paJH03/eMEHTOB.

CBo6onHble ujenbl ypaBHenud (0,59; 6,05; 2,91) moxHO
0XapaKTepU30BaThb KAK CTOHMMOCTH THIIOTETHUECKHUX paaHOU3MIeJ i,
Yy KOTODPbIX OJHH YCJOBHBIH 3JIeMeHT, €IHHHYHBbIH Bec, OTCYTCTBYIOT
ornepamnyy HACTPOHKH KOHTPOJS H T. I.

[logBonsi pe3y/bTaThl pelleHUs] 3a[auyd, MOXKHO OTMETHTb, UTO
cobpaHHble TMOJb30BaTeJeM [aHHble XapaKTepU3yloTcs MpH3HaKa-
MH Tpex THIOB: a) TMPH3HAKH, BJHAKIINE HAa KJIaCCHPHKAIHUIO
(rpynnupoBaHue) pagHOW3AeNUH HA TPYNNbl U BJHSAIOIIHE HA CTOHU-
MOCTb H3J€JUsl B OCHOBHOM 4epe3 CBOOONHBIH UJieH YpaBHEHUS
perpeccuy, — 3TO INPHU3HAKH TPYNN KOHCTPYKTUBHOH CJIOKHOCTH
U YPOBHSl HCIOJIb30BAHHSI =~ MHKDOZJEKTPOHHKH; 6) MpU3HAKH,
NO0-pa3HOMY BJIMSIOIIHME HAa CTOMMOCTb BHYTPH Ka)XAOH TIpYMMNbI
U BollleJllde B ypaBHEHHEe perpeccuH, — KOJHUeCTBO pajauoaJie-
MEHTOB, BeC, KOJHMYECTBO KOHTPOJIbHBIX TOUEK; B) TPHU3HAKH, He
HalleAlllie OTpaKeHUsi B MOJeJH, — KOJIMUECTBO MeyaTHbIX I[Jar,
KOJIMUECTBO MEXKIJIATHBIX COeJUHEHUH.

[locnennsisi rpynma npU3HAKOB SIBHO HE MCHOJb3yeTcsl HH
IpU KJaccupUKau¥M, HH T1pPH [OCTPOCHHU PpErpeccHH, OJHAKO
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M3-3a HMMEIOIIUXCA KOPPEJNSIHOHHbIX B3aHMOCBS3E€H HX BJHAHHE
YUTEHO uepe3 Apyrue NMpH3HAKH rabapuTHO-BECOBOM NPYIIILL.

[To oKOHUAHMH HHTEPIPETALMH NOJYYeHHbIX pe3y/bTaTas I0 Irpy-
naM ObUIH TPHHATH CELYIOILHE PEeIleHHs.

1. TMonyueHHble pe3yJabTaTbl MOATBEPKAAIOT MNPUHIMIHAJILHYIO
BO3MOXHOCTh peLIeHHsl 3aJauH OLEHKH CTOMMOCTH amnaparypbl
Ha OCHOBe cOopa M aHaJU3a JaHHBIX O €e KOHCTPYKTOPCKO-TE€XHH-
yeckux mapamerpax. [lpoBeaeHHoe - Hcc/efOBaHHE  MO3BOJIUJIO
orpaboTaTh METOAMKY aHa/ju3a JaHHbIX H BBbIJEIHTb ClIEeLH(H-
yecKHe KJjacchl anmnaparypbl, KOTOpble CJefyeT paccMaTpuUBaTb OT-
JeJIbHO.

2. B cBsi3u ¢ Tem uTOo cOOp AAHHLIX NMPOBOJAMJICH B IJIOXHX YC-
JOBHsIX (MPOMYCKH B NAHHBIX, Pa3/jHYHble HCTOYHHKH MH(MOPMALHH),
NOJIyYyeHHble YPABHEHUS PEerpecCHd MOXKHO HCIOJb30BaTh KaK HHCTPY-
MEHT MpPOrHO3HPOBAHHUS M OLEHKH CTOMMOCTH H3JAeJHusl JHIb B
MepBOM NPHOJNHIKEHUH, XOTS IOJyuyeHHasi CTaTHCTHYecKasi J0CTOBep-
HOCTb YJOBJIETBOPHTE/bHA.

3. M3-3a Hanuuus MPU3HAKOB-3aMeCTHTeJ el 1 BbIIBJICHHOH CJI0XK-
HOH 3aBHCHMOCTH CTOHMOCTH OT KAaueCTBEHHOrO COCTaBa pajiHo-
3JeMEeHTOB (MHKpPOcXeM), st 6ojiee KaueCTBEHHOTO PELIeHHs! [1aH-
HOU 3ajayd HeoOXOAHM cOOp HOBBIX JAAHHBIX C BBEJEHHEM HOBbIX
NPU3HAKOB W 3aMEHOH HEKOTOPbIX CTaphbiX: KOJHYECTBA pagHO3JIe-
MEHTOB, IPUTOAHbIX MOJ aBTOMAaTH3HPOBAHHYIO COODKY; HaJHYHs
¥ KOJIHUeCTBa BTOPHMYHBIX HCTOYHHKOB INHMTAHHA; KOJHWYECTBA LHUDPO-
BBIX M aHaJIOTOBbIX MHKPOCXeM; KOJHYecTBa ONepanudl KOHTPOJS
¥ HacTpodkH; Ko3((HIHEeHTa HCIOJb30BAaHUS MeTasaa (BMeCTO
Beca).

CocraB MNpPH3HAKOB MOXKeT ObITb pAa3JHMUYHBIM 10 pas3JHUYHbIM
rpynnam usgenaud. Kpome Ttoro, tpebyercsi pacKpbiTb CTPYKTYPY
NpPH3HAKA <KOJIMYECTBO pPajHO3/eMeHTOB» (6e3 yueTa MHKPOCXeM)
U BbIIEJUTh HauboJiee BECOMble KOMIOHEHTbl B OT/E€JbHbie IpPH3-

Hakd (Hampumep, KOJHUECTBO MOTOYHBIX 3JIEMEHTOB: KaTyIUKH
HHIYKTHBHOCTH, TPaHCHOPMATOPbI H T. I1.).
[Tocsie yrouHeHusi cocTaBa INPU3HAKOB MO Ka)XJOH rpymnmne

usfeauii U cbopa [OMOJHHUTEJbHOH HHPOpMAUHUH CJeAyeT IOBTO-
puth 06paGOTKy [aHHBIX MO OTPAabOTAaHHOH MeTOJAMKe, a 3aTeM
BHOBb [POBECTH HHTEPNpeTAalHUI0 pe3yabTaTOB M OLEHHTb HX
NPUTOIHOCTb JJisl TIPOrHO3a CTOMMOCTH.

NMPUNOIKEHME

Hekortopbie BONpOChl peanu3aiuMM
aBTOMATM3MPOBAHHOM CMCTEMbI aHanu3a
AaHHbix CUTO

Cxema ynpaBneHMA CHCTEMOM aHank3a
{mouutop ob6paborku)

3ajayamMd MOHHTOpAa 06pabGOTKU HABJSAIOTCH OPraHu3auus
¥ MPOBEJeHHe WTePaLHil BLIUMCIHTENLHOIO IKCIEPHUMEHTa C JaHHbIMHU
nosib30BaTeis, peanu3anusi OOleH CTpaTerHH aHa/in3a JaHHBIX H
ru6Ko#, mepecTpauBaeMoi CXeMbl yIpaB/jeHHs H OObelnHeHHe BCeX
yacTedl CHCTEMbl B €IHHOE 1e/0e — UHTerPHPOBAHHYIO CHUCTEMY aHa-
au3a. MoHnTOp 06pabOTKH BBIMONHSAET TakKe QYHKIMH OPTaHU3alUH
BblAUX CNOPABOYHOM WHGPOPMAUUH MO OODBACHEHHIO [AeHCTBHH
CHCTEMBI U PabOThl Pa3JUUHBbIX MOAYJEH.

Cxema ynpaB/ieHHsi CHCTeMOH aHa/jM3a JaHHbIX MOXKeT ObITb
MpeiCTaBjieHa B BHIE HepapXuuecKod CTPyKTypbl. Jljisi mporpaMMHON
NOJEPKKH aHaju3a AaHHbIX H aBTOMAaTU3alUHH O0O6PAaGOTKH HCIOJb-
ayercsi cxema mporpammHoro oGecrneuenusi cucrembl CHUTO, cocrosi-
1asi u3 ABYX OCHOBHBIX YacTel: moJsa o6pabaThiBaIOIKMX aJTOPUTMOB,
COCTOSILIETO0 W3 MPOTPaMM aJrOPHUTMHUECKOTO HAIllOIHEHHSI H BCIIO-
MOTaTe/IbHBIX MOJYJeH; KOMMYTAIlHOHHOTO IOJsl, peaJii3ylollero
HePaPXUUECKYIO CXeMY YIIPaBJeHHS H Bbi30Bbl HEOOXOAUMBIX MOJYJ/IEH.

KomMyTanuoHHOe ToJie peasu3yeTcss ¢ MOMOILUbIO MPOrpaMMHOro
lepekJouareisi, BXOAOM KOTOPOTO ABJSETCS MapaJiiebHO-10C/eN0-
BaTeJbHbIH MAEHTH(OHUKATOP y3J1a CXeMbl yrpaBJ/eHus (OMHChIBAIOUIHMI
MyThb MO HEPAPXHUH CXeMbl YIPAaBJIEHHsI OT BEPUIHHbI K KOHKDETHOMY
y3Jly), @ BbIXOZOM — MeTKa MPOrpaMMbl, B KOTOPOH OCYIECTB/ISAETCS
BbI30B HEOGXOAMMOrO MONYJSl HJIM HHHLHAIHSA COOTBETCTBYIOLIETO
MEHIO.

daxTHUECKH NPOrPaMMHbBIH Mepek/iouaresnb MpeacTaBsieT co00#
COBOKYMHOCTb GJIOKOB, BKJIIOUAOUMX HesHauuMbid omepatop GOTO
(nasi sisbika  ALGOL-60), mepBoidi MeTKOH KOTOPOTO siBJsieTcs
MeTKa CaMOro omepaTtopa, a OCTaJbHBIMH MeTKaMH — JHOO MeTKH
MoJsi aATOPUTMOB (JJIsi TEPMHHAJNbHBIX BepIUMH), JHGO METKH
apyrux onepatopos GOTO (MOAYHHEHHBIX Y3/I0B CXeMbl yIPaBJIEHHS) .
Kpome Toro, B GJIOKM MPOrpPaMMHOTO MepekJjiouatesisi NpH HEOGXO-
JUMOCTH JONOJHHTEJIbHO BKJIOYAIOTCS OIepaTopbl B3aHMOCBSA3H C
noJb3oBaTeseM (MeHI0), aHajJW3a OTBETOB II0Jb30BaTeJNsl H T. A.

B B3 C TeM, Y4TO B IpOlleCCe B3aUMOJAEHCTBUSI C CHCTEMOH
10JIb30BaTeNb MOXKET BBOAWTH C KJIABHATYPbl pPasjHuHYIi0 HHpopMma-
UMIO (UHCJAOBYIO ¥ TEKCTOBYIO), Halpumep TpeGoBaHHEe BbILAYH Clpa-
BOYHOH MH(pOPMAIMH B MOMEHT, KOTla CHCTEMA OXKHJIaeT BBOJA OTBETa
Ha aJbTepPHATHBbl MEHIO HJH [epexoja B JAPYroid pexum paboThl,
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MOHHMTOD O00OpabOTKH [OJXKeH oOpabaTblBaTb TakKHe YIPaBJISIOLIHE
npepbiBaHusi. K ynpaBJsiiomiuM CHMBOJAM OTHOCSTCH:

OKOHuUaHHe paboThl (3aBepiieHue),

nmeyaTb MacCHBOB HH(MOPMANHOHHOH IUHHBI JAHHBIX (Ieuars),

nomoub (nOmouip),

BO3Bpar K mpejblaylieMy meHwo (),

nepexoj B riaBHoe MeHio (Hauaso),

nmepexoi B pexuM rexeparopa crparteruit (Fenepartop),

TEpexo]l B PeXHM MeHI0 HHTepgeuca mnosb3oarens (Mewio),

nepexoi B ABTOMATHYECKHH DPeXHUM HHTepdeiica MOAb30BaTe/Ist
(ABTOMaT),

T mepexoJ B KOMaHIHBIH pexuM HHTep(delica I0Jb30BaTes
(Komanna),

" 3aBeplIeHHe CaMOro BHYTPEHHEro MHK/Ja 06paGoTKH 10Jb30Ba-
TesibeKoil crpaterun (Lluki). .

OpraHu3anust pas3/iM4HbIX PEXHUMOB B3aMMOJEHCTBHS MOJb30Ba-
TeJIsl C CHCTEMOH aHa/JM3a, C TOYKH 3peHHs paboTbhl MOHHTOpa
06paboTKH, 3aKJI0YAeTC B Pa3JHUYHOM THIIe CKAHUPOBAHHUS 110 y3J1aM
yIpaBJ/sIOllel CXeMbl: CBEepPXY-BHH3 CJjeBa-HAmnpaBoO — yIpaBJeHHe
C IOMOILbIO MEHIO; Iepejaua 4epe3 NPOTPAMMHBIA MepeKJIoUaTe/b
YIpaBJIEHUsI TOMY y3J1y CXeMbl, KOTOPbIH COOTBETCTBYeT C(HOPMHPO-
BaHHOMY HMJAEHTH(PHKATOPY IOCJ]e HHTepHpeTaldd KOMaHI MOJbh30Ba-
TeJisl — KOMaHJHOe YIpaBJeHHe; MOCJel0BATeNbHOE MPOXOXK IEHHE 110
y3JiaM CXeMbl B COOTBETCTBHH CO cTparteruei o6paboTku JJisi aBTOMa-
THYECKOTO yNpaBJeHHsl.

B nepsoM ciyuae MOHHTOpP 06paGOTKH MOC/]e aHa/lM3a OTBETA
NOJIb30BaTeNsl Ha MpejJaraeMmble aJbTePHATHBBI JHOO OCYIECTBJISET
(GyHKUMIO mpepbIBaHMSI Npollecca aHasu3a HJH Mepexoia B APYrof
pexum paboTbl, JU60 (HOPMHPYET B COOTBETCTBHH C OTBETOM HOBBIH
HIEHTH(UKATOpP (CJIedyIOUIero YpOBHS), HJH, €CJH MOCJ/eIHH#
paGoTaBmMi y3eJ SABJAANCA TePMHHAJIbHBIM, MOHHTOD (OPMHPYET
HOBbI HIEHTH(MUKATOP B COOTBETCTBHH C MPABUJIOM «BBEPX-BIIPABO».

Bo BTOpoM ciyuae MOHHTOP 06paGOTKH OCYIIECTBJSET CBS3b
MEX]ly HHTePNpPeTaTopoM KOMaHA W NPOrPaMMHbBIM Mepek/iodaresem
M TaKkXe MOXeT OCYUIeCTBAATh (DYHKUMH npepbiBaHus. CBsi3b C
HHTEPIPETATOPOM KOMAH/ MPOU3BOAUTCS MO CJAEAYIOLEMY aJrOPUTMY.

1. YnpaBienue mnepenaercsi HHTEPIPETATOPY KOMAaHI, KOTODBIH
OCylLIecTBJIsieT npeoOpa3oBaHUe BXOAHOH TOC/IeI0BaTEJbHOCTH (KO-
MaH/bl) B COOTBETCTBYIOLUIHH HIEHTH(OHKATOP y3Ja CXeMbl yIpaB-
JIeHHUA.

2. Tlonyuennbli uaeHTHOUKATOD MepenaeTcsi MOHUTOPOM B IIPO-
rpaMMHBIH Mepek/IodaTe]b, KOTOPBIH INepegaeT ylpaBJeHHe COOT-
BETCTBYIOLIEMY OJIOKY CXEMbI.

3.1. Eciu 310T 6/10K — He TEepPMHHAJbHBIH Yy3€s, MPOUCXOAUT
pabora Kak-M B C/Iyuae pexuma MeHI0 (T. €. mocJe OKOHYaHHSA
paGoThl ympaB/jeHHe HWHTEPNpeTaTopy KOMaHA He mnepejpaercs).
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Cucrema 6ynetr paboraTb B 3TOM pexXxHMe («BpPeMEHHBIH pexXuM
MEHIO») [0 Tex Mop, MoKa He OyAeT 3aAeHCTBOBAH KaKOH-1HOO

' MOJyJib siipa CHCTeMbl 0 06paGOTKe [JAHHbIX, 0C/IE UYEro MPOU3BO-

NATCH IEeHUCTBUSA B COOTBETCTBHHU C 3.2.

3.2. B cnyuae ecau 3TOT 6JIOK — TE€DMHHAJbHbIA y3eJs, TO NOCJe
OKOHYaHHSA ero paboThl yNpaBJjieHHE BHOBb IlepeJaeTcsi HHTepIpeTa-
TOPY KOMaHJ.

Takas opraHusalysi B3aUMOAEHCTBUSI MOHHTOP — HHTEPIPETATOp
KOMaHJ, o6ecrnedyuBaeT BO3MOXKHOCTb OOPabOTKH YCEUEHHBIX KOMaHJL
C LeJbI0 JOCTHXKEHHsI MOJb30BaTeleM HYXXHOro MOAYJsA 06paboTKH,
a TakKe MO3BOJSIET CO3[aBaTh CTpaTerdd o6pabOTKH B KOMaHAHOM
pexuMme.

B aBromMaTHueckoM pexxume NpUMeEHsIeTCS CJeAymollas cxema
pa6orel MoHHTOpa. CrpaTternss o6paboOTKH KaK IOCJEI0BATENbHOCTD
y3JIOB CXeMbl yNpaBJ/eHHs (TOuHee, UX HAEHTH(HKATOP) MOCJenoBa-
TeJIbHO IpOCMaTpPHBAeTCs MOHHTOPOM M 4Yepe3 MPOrpaMMHBIH
nepekJouaTeJb yIpaBjJeHHe MepefaeTcss HYKHOMY Y3Jy CXeMbl.
[Ipu 3TOM TakKe BO3MOXKEH «BpPeMeHHbIHl pexXHUM MeHIO», uTo obecre-
YHBaeT B CTpaTerHd o00pabOTKH BO3MOXHOCTb CO3[aHHSI TOUeK
NPUHSTHS] pELIeHHs] MO NPOJOJNIKEHHIO aHa/Ju3a (TAKTHKH MOJb30-
BaTeJs B paMKax €IMHOH CTpaTeruu).

[as peanunsanuu (YHKUMH BbIJa4d CHPAaBOYHOH HH(pOpPMaLUU
0 paboTe OTAeJbHBIX GJIOKOB M MOJyJeH HCIO/b3yeTcs CTaHAapTHas
cxeMmMa: BCsS cHpaBoyHass MH(OpPMALMUsA 3aHOCHUTCS B OTJAEJIbHbIH
TeKCTOBbIH (afis ¢ pas3bUBKOH ero Ha OTHEeJbHble CMBICIOBbIE
naparpagsl, COOTBeTCTBYIOIIHE CIPAaBOYHOM HH(OPMALUU O NAHHOM
y3Jie YIpaBJjsdIollled CXeMbl, BKJ/JIOYasi TEePMHHAJbHbIE BEpIIHHBL.
daiia cnpaBouHO# MH(POPMALUH CTPYKTYPHPOBAH B COOTBETCTBHH CO
CXEeMOH ympaBjeHHS, T. €. JOCTYyN K OTHeJbHOMY naparpady (ero
ajnpec) omnpene/sieTcsl Mo MnapaJilejbHO-MOCAeJ0BATENbHOMY HAECHTH-
¢duKaTopy y3Jaa cxembl ynpasJseHus. CjenoBaresnbHo, AJ5 - NOJYYeHHS
CMIPaBKH (Bblaud ee IMO0Jb30BaTe/]l0) HeT HeoOXOJUMOCTH CO3JaHHSA
CTelHaNbHBIX TPOLELYp MOHCKA W BbIJAYH, JOCTATOUHO HCIOJb30-
BaTb TMOXXOJ, AaHAJOTMYHbIA [OCTPOEHHI0O MOHHTOpPa 006pabOTKH:
CUHTBIBATh M3 (palia mpsiMoro jgocryna HHGopMauuio, aipec HavaJja
KOTOpO# B 3TOM (pailje paBeH HAEHTH(HHUKATOPY y3Ja CXeMbl yIpas-
JICHHS.

Takum o6pasom, ynpaBisiioniasi nporpaMMma MpeacTasJser coO6oH
COBOKYNMHOCTb [POTPAMMHOTO MepekJdarte]ss M H30JHPOBAHHBIX
6JIOKOB, KaxKAblH M3 KOTOPbIX peaju3yeT (yHKUHH COOTBETCTBYIO-
[Iero y3Ja CXeMbl YIpaBJeHHs,, 3aMKHYTbIX Ha KOMMYTAallHOHHOE
noJjie. 3aMKHYTOCTb 6JIOKOB Ha KOMMYTALHOHHOE II0JIe O3HauyaeT, 4To
OHH MOTYT B3aHMOJEHCTBOBATb TOJbKO Uepe3 Iepekaioyaresb, a
o6MeHHBaThCs HHMDOpPMANKUel yepe3 HIMHY JaHHBIX H o0LiHe nmapaMer-
pBI 3aiaun. ATO 0GecreynBaeT NPOrpaMMHYIO He3aBHCHMOCTb PaOOThI
OTIEeNbHBIX TOJACHCTEM CHCTEMbl aHaJM3a W Ja)e OTHeJbHbIX
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6JIOKOB, 4TO [1aeT BO3MOXKHOCTh JIETKOH MOJU(HKALMHU BCEH CHCTEMbL
B IeJOM M OTJAeNbHbiXx ee uyacred. OpraHusaunus BbiJaud pPEKO-
MeHIalUil U CIpaBOuHOH HHGbOPMALHK O paboTe OTAE/NbHBIX GJOKOB
M MOJyJell cuCTeMbl HE MpeJCTaB/seT TPYAHOCTH IIPH TAKOH OpraHH-
3al{d BBIUMCJIUTEJNBHOrO ' mpoiecca M TpebyeT JHMIIb CO31aHHS
cnpaBouHoro ¢afia npsMOro AOCTyNa C 3amuCAMH NepeMEeHHOH
IJIMHBI, B KOTODOM Ka»K/asl 3aluCb COOTBETCTBYET CIPaBKE HJIH
DEKOMEeHJalUH [0 HHTEPECYeMOMY Yy3Jy CXeMbl, a pacHoJoKeHHe |
THUX 3ankced B (ailje (UX ajapeca) COOTBETCTBYET MapaJljieJbHO- -
NOoC/Ae10BATENbHOMY HAEHTH(PHKATOPY y3Ja CXeMbl YNpaBJeHHUS.

AJiropuTMHYecKOe HamnoJHeHHe (SiAPO CHCTEMbI) Wy

Wcxoas M3 Kjaacca 3ajad, Ha pelleHHe KOTOPbIX OPHEHTHPOBaHA
cucteMa, M peajsd3aldd  (GYHKIMH HMHTErPHPOBAHHOW CHCTEMBI,
o6pabarwiBalouiie Monyaun fapa cucrembl CHUTO paspenenbl Ha
rPYMNIbI, COOTBETCTBYIOLIHE (DYHKIMOHANBHBIM MOJACHCTEMAM CHCTEMBL
aHaJ/usa:

noxcucreMa (GopMHPOBAHHS AaHHBIX, pellalllas 3ajadya BBOAA
¥ MaHWIYJHPOBAHHS MCXOAHBIMH JaHHbIMHU;

noacucreMa hOpMHPOBaHHUS 3ala4H, peAHa3HaueHHasi 1/l BBO/A,
CO3JaHMs OMUCAHHS 3aJaud H ee npeoOpa3oBaHHUs, '

NOACHCTEMA aHa/JM3a ONHCAHUS SKCIePUMEHTAJbHbIX [aHHBIX;

NOJCHCTEMA pEIlleHHs] OCHOBHBIX 3a4au 06pabOTKH JaHHbBIX;

MOJCHCTEMbl paboOThl C apXMBAaMHU JAaHHBIX W 3aj1ady. .

Ocobyio Tpynmy MOAyJell COCTAaBJASAIOT NpPOrpamMmbl, obecre-
unBaonIne GyHKUHOHHPOBAHUE ILIHHbI JAHHBIX: CO3/IaHHE JIOKAIbHOTO
6aHKa, 3alHMCH W CUHThIBAHHE MacCCHBOB, OIlpeJejeHHe HaJduds
Heo6XOAMMBIX MACCHBOB H BbI30B MOAyJed [Jsi UX (pOopMHpOBaHHS.
Boigesenye Takod 0co6oi rpynmsl MOAyJel obecrieudBaeT MaluldHHYIO
HE3aBHCHMOCTb OCTAJIbHBIX MOAYJIEH CHCTEMBbI.

PaccMOTpPHM 3TH TPYIIbl HECKCJbKO NMOAPOOHEe.

ITodcucrema opmuposanus Oaunublx pelllaeT 3ajayd BBOAA H
MaHHUNYJIHPOBAHHS HCXOAHBIMH JaHHBIMH H BKJIOYaeT MeTO.bl pelaK-
THPOBaHUsS TAGJHUL IKCIIepHMeHTaIbHbIX AaHnbX (TI/1), sanosHeHUs
[IPOMYCKOB, MOHCKA 06'bEKTOB y10BJIETBOPAIOILKX Olpe/ie/eHHbIM YC/I0=
BUSIM, NOCTPOEHHST KPOCC-TabJHULL.

K aaropurmaM 3TOH MOJACHCTEMbl OTHOCATCS MOMLYJIH:

INPD — BBog gmamnbix B JIBJl mo omnpenenesHomy KaHaJdy
(ycTpolicTBy BBOJA: KJABHATYpPhl, (haiiia Ha AuCKe, yCTPOHCTBA BBOJA
nepdokapr). B KauecTBe HCXOLHOTO MOXKET BBOJMTLCA JIOOOH THM
maccuBa, obpabarbiBaembiii cucremoit (TIJ, obyualoine BbIOOPKH,
KOBapHALMOHHbIE WJH KOPPE/SILLHOHHbIE MAaTpHLbl, MaTpPUIlbl MeX-
O0G'BEKTHBIX PACCTOSIHUH)

INPAD — BBOA JOaHHBIX C YyKa3aHHbIM NMEHEM
JIaHHBIX;

u3 apxuBa
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RED — 3amoJiHeHHe NpPOIMYCKOB ‘B omucaHud o6bekroB TIJ Ha
OCHOBE METPHUYECKOH 6JH30CTH O0O6BEKTOB B MOANPOCTPAHCTBE OIHU-
caHMii, B KOTOPOM JaHHbIli OGBLEKT HE HMEeT MPOIMYCKOB;

SEARCH — mouck o6bekToB T3]l no ycl0BHIO TNPUHALIEK-
HOCTH: a) OKPECTHOCTH HEKOTOPOro yKa3aHHOro o0bekra, 6) 3anaBae-
MOMY MHOTOMEPHOMY HHTEpBaJy;

SEARCHI1 — omnpenenenude KoJHuecTBa OOBEKTOB, YIO0BJETBO-
pSIONIMX YCJAOBHSIM [ONafaHUs B YKasaHHble T'DaHMIbI IapaMeTpoB
(MHOrOMepHbIH HHTEpBAJ);

CROSS — noctpoenne Kpocc-tabaun o6bektoB TIIL aasi Kosu-
4YeCTBEHHbIX, KAUeCTBEHHbIX, KJIaCCU(DHKALHOHHBIX MPH3HAKOB;

SUBTED — Boipesende nograbaunsl T, cocTosuX U3 06beK-
TOB, y/IOBJIETBOPSIIOIINX 3a/1aBaeMbIM YCJOBUSAM (YCJOBHS aHA/JOTHU-
ueie SEARCH);

ELIMINATE — uckioueHne 06beKTOB WM NpusHakoB W3 TI/L;

CORRECT — KOppeKTHPOBKA HEBEPHO BBEACHHBIX ONHCAHHK
00 BEKTOB,;

NORMIR — nopmupoBKka paHHbix TDJl cpenHumu (B pe3yJb-
TaTe — CpejHee MpPeoOpa30BaHHBIX NPH3HAKOB OYNeT HYJIEBbIM)
HJH CTAHIAPTHBIMH OTKJOHEHHSIMH (B pe3yJibTare npeobpasosaHHbie
npu3Haku GyIyT UMETb HyJeBoe CpelHee H €HMHHYHYIO JHMCIIEPCHIO);

SUBOUT — neyarb (Ha mpuHTEpe, dKpaHe [HCIJIes) ONMHUCAHHS
onpenesieHHbIX 06beKkTOB WM napamerpos Tl (moxrabamu TI/I).

Hodcucrema ¢popmuposanus 3ada4u npegHasHAUeHa IS BBOJA,
CO3JlaHHsl OINMCAHHS 3ajaud U ee IpeoOpa3oBaHMs H BKJIOUAET
aJaropUTMbl QYHKIHOHAJIBHBIX MPeo6pa3oBaHuil, MEPEX0Aa K rIaBHbIM
KOMIIOHEHTaM H 0o61uM (akropaM, npeo6pa3oBaHUsl THIOB IIPH3HA-
KOB.

K ajroputMam 3TOH NMOJACHCTEMBI OTHOCSITCSI MOJYJIH:

INP — BBOj omnucadusi 3ajgaud (crparterdss OOpaOOTKH, THIIbI
NPU3HAKOB, THIl pelllaeMOd 3alaud H T. IL.);

INPAT — BBoax 3ajaud ¢ YyKa3aHHbIM HMEHEM M3 apxuBa
3ajau;

FEATURE — npeo6pa3oBaHue THIIOB NPHU3HAKOB C BBOIOM [0-
MOJHUTEJIbHOU (ecJH Heo6X0nUMO) HH(pOpMalLHH;

WEIGHT — KoppeKkTHpOBKa BecOB (CTemeHed BaXKHOCTH IPH TPH-
HATHH PELIeHH#) MPU3HAKOB ONHCAHHA OOBEKTOB T321;

LINP — npeo6pasoBaHue Tekyllero (Haxoasillerocsi B JIBI)
npocrpanctBa onucanuii TJL K r/1aBHBIM KOMIIOHEHTAM HJH OGLIHM
¢dhakropam;

FUNK — ¢yukuxona/bhble (apu(pMeTHKO-JIOTHUECKHE) mnpeodpa-
30BaHHA TeKyulMx napamerpos TI/L B Buge popmya npeobpasoBaHus,

Hampumep:
=2 - X33
x3 = SIN(x5);
x4 = x4 — 1+
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(BBOZ HH(OPMAIHK MPOU3BOAUTCS JKGO C KAABHATYPHI, JHGO U3 daiiua
Ha AHUCKe, JU0O C MOMOIUBIO KOJIOAbl nepdokapT).

ITodcucrema anaau3a ONUCAHUS IKCHEPUMEHTAAbHOLX OQHHbLY
BKJ/IIOU3eT METOJbl U aJITOPUTMbl OLLEHUBAHUS] PA3HOTHITHBIX IPH3HAKOB
H BH3Yya/JM3alUU CTPYKTYpPbl HAHHBIX, CHHXKEHHS Pa3MepPHOCTH OIIH-
CaHMS: TOUEUYHOE OLlCHHBAHHE NMPH3HAKOB;, KOPPEJNSIIHOHHBIH, KOMIIO-
HEHTHBIH W  (aKTOPHbIA aHa/Hu3bl; HeJHHeHHble OTOOpaXKeHUS
MHOTOMEPHbIX NPOCTPAHCTB Ha YHCJIOBYIO OCb; ABYMEpPHblE M OIHO-
MepHble [POEKIIHH.

K ajroputMam 3TOH MOACHCTEMBI OTHOCSITCSI MOJYJIH:

OCEN — ToyeuHoe OIlleHMBAHHE KOJHUECTBEHHBIX H
BeHHbIX napamerpos TI/L; .

OCEN2 — TtoueuHoe OlLleHHBaHHE CMEIIAHHbIX ONHCAHHH (060-
rauleHde HeKOJHYeCTBEHHBIX MapaMeTpOB OIHCAHHS — MEeTPH3alHs
K/lacCU(UKaLHOHHbIX TapaMeTpoB); -

KayecT-

HIERARH — nocrpoenne arjoMepaTuBHOrO nepeBa Kﬂaccncpnxa-

UM TapaMeTpoB OMUCAHUS C HCIOJb30BAHHEM
KODpeJISILHH B KauecTBe Mepbl GJIH30CTH;

GLCOMP — peliieHde 3ajauyy BbIIEJCHHS TJABHBIX KOMIIOHEHT;

FACTOR — pemienne 3ajgaud JHHEHHOTO (DAKTOPHOrO aHAaJIH3a;

ONEMER — nocrpoenHe 0ZHOMEPHBIX IHCTOrpaMM (/151 TEKYIIHX
NPU3HAKOB, IMIABHbIX KOMIIOHEHT HJH OGIIHX (DaKTOPOB) B yKasaH-
HOM TIOpsijiKe, BbiJ€JEeHHE 110 KaXKA0My MPH3HAKY ONHOPOIHBIX TPYIII
MO Cr/a)K€HHOH IHCTOrpaMMe M MOCTPOEHHE aJropuTMa KOMOUHATOP-
HOH KJIaCCH(PHKALKH;

PROGECT — nocrpoetne aBymepHOi npoekuuu o6bekros T
Ha IJIOCKOCTH, 06pasoBaHHble TEKYIIUMH MapaMeTPaMH, IJaBHbIMH
KOMIIOHEHTaMH, OGLIHMH (DaKTOPAMH HJIH TPOH3BOJIbHYIO 3a1aBaeMyio
IJIOCKOCT;

PEANO — nocTpoenue 0HOMEPHO#H THCTOTPAaMMBI, O NapaMeTpy
C()OPMHUPOBAHHOMY [pPH [OMOLIH 0T06pa)KeHI/IH MHOTOMEPHOTO
MOANPOCTPAHCTBA HeKIACCHpUKAUHOHHBIX onucanuii TIJL na ducio-
BYIO Ocb (Hcmosb3oBaHHe KpuBoi [leano);

MAP — noctpoeHue aByMepHOW mpoekuud o6bektoB TIJL Ha
MJI0CKOCTb, 06pa3soBaHHYIO NPH MOMOIUH ABYX (CABHHYTbIX) OTOGpPA-
XKEHHH MHOTOMEPHOTO MOJIPOCTPAHCTBA HEKJACCH(PHKALMOHHBIX

KO3 puuuenra

onucanuii TIOJIl Ha yncaoByl0 och (Hcmosb3oBaHue KpuBoi [leaHo);

SLED — nocrpoenne onHOMepHOH THCTOTpaMMbl 10 MapameTpy,
C)OPMHUPOBAHHOMY IIPH TOMOILH OTOGPAKEHHST MHOTOMEPHOrO MOJ-
npocrpaHcTBa onucanus TOJL Ha 4YHC/IOBYIO OChb MPH MHHHMH3AIUH
OLIMOKH UCKAXKEHHS MeXOGBEKTHBIX PACCTOSIHHHE;

SLED2 — nocrpoenue nBy™mepHO#H mpGekuuu ob6bekToB T/l Ha
IJIOCKOCTb, 06pPa30BaHHYI HPU NOMOIIH ABYX OTOOpakeHui (mpH
npsiMOM ¥ 06paTHOM NOpsiKe BBOJAa OOGDBEKTOB B 06pPaGOTKY)
MHOTOMEPHOTO MOANpOCTpaHcTBa onucanuss TAJ] Ha 4YHCIOBYK OCh
NPH MHHHMH3AlHH OWIHOKHM MCKaXKeHHS MeXKOObHEKTHBIX PacCTOSTHHH.
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SPACE — BpaieHnue 06bekToB TO /Il B TpeXMEPHOM IPOCTPAHCTBE,.
00pa3oBaHHOM TEKYIIHMH MapaMeTpami, IJIaBHbIMH KOMIIOHEHTaMH
HJIH o6uMMH (haKTOpaMH, BOKPYT NMPOH3BOJbHOH OCH (peasn3auusi
To1bKO Aas1 [I9BM).

ITodcucrema peutenus 0CHOBHuLX 3adax 06pabOTKY TpelHa3Ha-
yeHa JJ/Isl pellieHdsi 3aJauy aBTOMAaTHUECKOW KjacCUpHKalMH, pac-
No3HaBaHHA 06pa3oB M DErpecCHOHHOTO ‘aHajlui3a M  BKJIIOYAIOT
aJITOPUTMBl, peaJu3yiolllie MeTOAbl HepapXHuyeckoro KJjacrep-
aHaJau3a, KOMOHHATOPHOH KJacCH(HUKAIMM W BbIJETEHHS CBSI3HBIX
KOMIIOHeHT CTPYKTYypPbl IaHHBIX; HelapaMeTPHUYECKOro (MeTPHUYECKOro)
pacnosHaBaHdsi 00pa30B, MPHUHATHS DPEIIEHAH 1O TpPeuefeHTy H
JUCKPMMHHAHTHOTO aHa/H3a; JHHeHHbI DPEerpecCHOHHbIH aHa/H3.

K ajaroputmMaM 3TOH MOACHCTEMbl OTHOCSATCS MOJIYJIH:

HIERARH — mocTpoeHue arjomMepaTuBHOrO JepeBa KJjaccupH-
Kauuu o6bektoB TIJl, ¢ HCNOJb30BAaHHEM COOTBETCTBYIOLLeH MJis
KaXkJOro THIIa [apaMeTpOB METPUKH B KayecTBe Mepbl G6JH30CTH
(EBkanpa, XemmuHra, MaxaJjoHo6HCa) H DPa3/JMYHBIX THIOB MpPH-
HATHSL pelleHHsi (MeToabl «GJIMXKHEro cocefa», «CpeJHeH CBS3H» H
«J1aJIbHEro cocenas).

CONNECT — BbiiejieHHe CBSI3HBIX KOMIIOHEHT JAaHHBIX B IOJ-
IPOCTPAHCTBE HEKJIACCH(PUKALMOHHBIX IPH3HAKOB (C HCHO/Ib30BAaHHEM
oTO6parkeHnsi MHOTOMEPHOTO NOJANPOCTPAHCTBA HeKJlacCH(PHKaIHOH-
Hbix onucaHuid TDJ] Ha UYHCIOBYIO OCb — HCNOJb30BaHHE KPHBOH
[leano);

ONEMER — KoMOUHATOPHBIH MeTOJ, KJacCH(PHKAUUU OODBEKTOB
Ha OCHOBE aHaJjii3a COBOKYIHOCTeH pa3bueHHH 00beKTOB, 06pa3oBaH-
HbIX M3 OJHOPOJHbIX TPYNIHPOBOK Ha OJHOMEPHBIX THCTOrpaMMax
(BO3MOXKEH pasJMUHBIA MOPSNOK BBOAa nmapameTpoB omucanus TIOJL
B 06paboTKy);

RECHKA — pacnosnaBanue o6pa3oB (knaccH@uUKaUus C y4uTe-
JieM) C HCMOJIb30BAHHEM COOTBETCTBYIOLLEH /51 KaXKAOro THIIa Iapa-
METPOB METPHKH B KauectBe Mepbl Ouusoctd (EBkinmpa, Xemmunra,
Maxajono6rca) ¥ pasjHUHBIX THIOB IMPHHATHA pelleHUs] (MeTOIbl
«BJMXKHEro cocena», «CpelHeH CBSI3U» U «IajJbHEro Cocenax);

OBRAZ — unentudukannsi o6b€KTOB MO METOLY <«IpeLefeHTas
(c ucmosib3oBaHHEM OTOGPAaKEHHS MHOTOMEPHOTO MOANPOCTPAHCTBA
HeKJaCCHPHUKAIMOHHBbIX onucanuii TDJl Ha 4HC/IOBYIO OCb (MCIOJIb-
3oBaHue KpuBo# [leaHo);

FISHER — nuHeliHbl AMCKPHMHHAHT Quepa;

REGR — JiMHeHHbIH perpecCHOHHBIA aHaJ/u3.

IToOcucremor paborter ¢ apxusamu OawHblX U 3a0aw BKIOUYAIOT
aJTOPUTMBl MOWUCKA, 3aNHCH, CYUMTHIBAHHUS M YHHUTOXEHHS HaGOpOB
JaHHbIX H 3ajad.

SEARCHD — moucKk B apxuBe HaHHbIX N0 HMEHH HMJHU ONHCAHHIO
(urc0 OGBEKTOB, TAPaMeTPOB, THIbl MPH3HAKOB);

SEARCHT — mouck B apxuBe 3a4ay NO HMEHHM HJIH OIHCAHHIO
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(unciio O6BEKTOB, MapaMeTpoB, THUIbl MPHU3HAKOB, THI pelllaeMOH
3ajayu); ; .

DELTD — yja/eHHe JaHHBIX C yKa3aHHbIM HMeHeM M3 apXuBa
JlaHHBIX;

DELTT — ynanende 3agaud ¢ yKa3aHHBIM HMEHEM H3 apXHBa
3ajau;

STATD — cratyc apxuBa AaHHBIX;

STATT — craryc apxuBa 3ajaau;

STORED — 3anuch ykasaHHbIX AaHHBIX B apXHUB [IaHHBIX MOJ
onpeesieHHbIM HMeHeM;

STORET — 3anuch 3ajaud B apxuB 3ajay MOJA OIpeleseHHbIM
HUMeHeM;

INPD — BBox (3amuch B JIBJl) naHHBIX ¢ yKa3saHHBIM HMeHeM
H3 apXuBa JaHHBIX;

INPT — BBOA (KOMMpPOBaHHE 3aJaud HJH TOJBKO YaCTH, HAMpPH-

mep, CTpaTeruu 06p36OTKPI) 3aja4yd C YKa3aHHbIM HMEHEM H3
apxuBa 3ajnad.

Modyau noddepoacku JIB/. K HUM oTHOCSTCS:

BANK — co3naHue cnpaBouHdka (katajora) JIBJ (wuHbl naH-
HbIX) , 3aMGHEHHOTO NapaJlieIbHO-N0C/1e10BaTebHBIMH HIeHTH(HKa-
TOpAMH Y3J0B CXeMbl YIpaB/eHHs (TepMHHANbHBIX BEpIIHH), B
KOTOPbIX BbI3bIBAIOTC MOJYJH, OTBeuawllde 3a 3amnoJjHenue JIBJI
COOTBETCTBYIOIIMMH MacCHBaMH HH(OpPMALHH.

CHANGE — 3anucb/cuuTbiBaHHe OMNpeeJeHHOro (110 HoMepy)
maccusa u3 JIBJl. Ilepenaua ynpaBieHHsI COOTBETCTBYIOLIEMY Y3JIy

CXeMbl yMpaBJieHHs] B C/yyde OTCYTCTBHUSI HEOOXOAHMOH [Jisi CUMThI-
BaHHUs1 MHbOpPMAaLHH.

STT — craryc JIB/.
REWRITE — nepesanucy maccuBa uugopmauuu B JIB/.

OUTM — BbiBOA (Ha 3KpaH IHCIUIEs HJIH MPHHTEP) YKa3aHHOIO
maccuBa JIBJI.

Unrtepnperatop komanp.

a5 obecneueHUss KOMAaHAHOTO peXHMa B CHCTEME HMeeTCs
BCHOMOI‘aTeJlUbeII:I MOJYyJ/lb — HHTEpIpeTaTop KOMaHJ f3blKa ympasJe-
HHS CHCTEMOH H IIpolleccoM aHanu3a. B cucreme BriGpana npocreiiias
CTPYKTYypa s3blKa, CHHTAKCHC KOTOPOIO COOTBETCTBYET HepapXH-
4eCKOH CXxeMe yNnpaBJieHHs, T. €. CTPYKTypa KOMaH/bl HeMoCpPeaCTBEHHO
oTpaXkaeT JeTa/H3allHI0 M YTOUHEHHE 3ampoca Ha 06paboTKy.

UB KayecTBe OCHOBbI JJisl MOCTPOEHUS] KOMaHAbl BbIOpAH MpPHHLHUII
JNeHCTBHS, KOTOpPO€ [OJXKHA OCYIIEeCTBUTb cucremMa. Jlist 3TOro
aHaJOTHYHO CXeMe YIpaBJeHHss Oblja INOCTPOeHa Hepapxuueckas
cxema JeHcTBHH cHucTeMbl. OHa MNOJHOCTBIO COOTBETCTBYET CXEME
ylnpaBJ/eHHsl, HO Ha AYrax, COeAHHSIOUIUX Y3Jbl CXeMbl yIpaBJeHHs,
OblIM MPOCTaBJIEHbl CJI0BA, COOTBETCTBYIOLIHE CMbICJOBOMY COJEPKA-
HHIO CBSI3U 3THX Y3JIOB.
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Hanpumep. Ha nepBom ypoBHe (BbIGOp MOACHCTEMbI), 3TO
neiicreie — PABOTA ¢ cooTBEeTCTBYIOIEH MOACHCTEMOH. Ha BTopom
ypoBHe (BbIGOp MeToAad), MU TOJCHCTEMbl B3aUMOJIEHCTBUA C
apxuBoM naHHbIX 370 aeficreusi: [IOUCK (B apxuse), 3ATIHMCDH (B
apxus), MCKJIIOUEHHE (u3 apxusa), CTATYC (apxusa). Ha
TpeThbeM ypoBHE (BbIGODP aJrOpHTMA) YTOUHSIOTCS AEHCTBHS Mpe/bl-
ayuero yposusi: no UMEHH, no OIIMCAHHIO (nast noucka u
HCKJIOUeHHs1) u T. A. B pe3dyabrate KoMaHaa MpencTaBisieT co60u
HEKOTOpOe TpeJioxKeHHe, cojeprKallee B KauecTBe eHHUL KIJYeBbe
CJIOBa B CTPOTOM IOPSIAKE COOTBETCTBYIOLLEM [ABUKEHHUIO IO CXeMe Y-
paBJIeHHS] CBEpPXY-BHUS3.

VnTepnperatop KOMaHA B 3TOM Cjyyae NpPeACTaBJSET coboi
pacnosHaBaTesb KiloueBblx cj0B. OH aHaIH3UPYeT BXOAHYIO CTPOKY-
coobllleHre CJleBa-HanpaBo H, BCTpedasi KJ/IOYeBOe CJIOBO COOT-
BETCTBYIOIIEr0 YPOBHsI CXeMbl YyIpaBieHusi, [106aBiser K dbopmH-
pyeMoMy HIEHTH(HKATOPY YHCJIO, COOTBETCTBYIOLIEE STOMY C/IOBY Ha
JAHHOM YPOBHE CXeMbl yrnpasJeHusi. MiHTepnperaTop KomMaHi B CBOeH
pa6GoTe aHaNU3UPYeT H IPUHUMAET PellleHHe TOJbKO M0 KII0UYeBbIM CJ10-
BaM, HMEIOLHM CMbIC/ B JaHHOM KoHTekcTe. [loaToMy npu onGouHOM
GOpMHpOBaHHH MO/Ib30BATE]EM YNPABJSIONed KOMaHIbl OHa Oyner
NPaBHJIbHO HHTEPIPETHPOBATHCS TOJBKO A0 ONpPENeNeHHOro ypOBHs
cxeMbl ymnpaBjeHus. [Ipy 3TOM CHOPMUPOBAHHBIA HIAEHTHPUKATOD
OyneT Takke MepeaaBaTbCsi NPOrPaMMHOMY MepekjiouaTesio, H B
pesy/bTaTe CHCTEMa OKaXKeTcsi B TOM Y3Jie CXeMbl YNpaBJeHHs,
KOTOpbiii 6yJIeT COOTBETCTBOBATb 3TOMY HENOJHOMY HIEHTHdHKA-
Topy. B pesysbrare mosb3oBaTe/ib GyIeT B COCTOSTHHH MPOLOJIKHTDH
paboTy C 3TOr0 MecTa, HO yXe B COOTBETCTBHH C MEHIO JAHHOrO y3Ja
CXeMbl, U TOCJIe BHIIOJHEHHS BblOOpa cHcTeMa MepefacT yrnpaBJjeHHue
HEOGXOIHMOMY MOJLYJIO 00PabOTKH.

[Tocie 3aBepuieHusi paGoThl MOAyJ/isi 00paGoOTKH B COOTBETCTBHH
¢ TeM, YTO pexuM paboThl KOMaHAHbIA, yNpaBJeHHe BHOBH nepe-
f1aeTcs HHTepIpeTaTtopy KOMaH[A, KOTOPbli MEePeXOJUT B PEXHM
OXKHIAHHS BBOJA OUEPENHOH yNMpPaBJASAIIEd KOMaHABL.

B cBsI3M C TeM, UTO HHTEpIPEeTaTop MPOU3BOAMT (HOPMHPOBaAHHE
HIEHTH(UKATOPA TOJBKO MO CTPOro (UKCHPOBAHHBIM KJIOYEBbIM
CcJI0BaM, a POUHe HIHOPUPYeT (cjoBa — J06ast Noc/ae10BaTeIbHOCTD
CHMBOJIOB 6e3 MNpoG6esoB, pasie/uTeNsiMH CJIOB SIBISIOTCS Mpooe,
sansiTasi, TOUKa C 3amATOM, IBOETOUHE, KABbIYKH), BO3MOXKHO MPOU3-
BOJIbHOe j00aBjieHHe CJOB MoJb3oBareseM (Heo6s3aTe/bHbIX),
NeJaloUUX KOMaHAbl Gojiee OGJU3KMUMH K €CTECTBEHHOMY SI3bIKY.

I[1pu popMUpOBaHHH KOMaH/bl MOXHO HCIIO/b30BaTh aGOpeBHaTy-
pbl M CHHOHMMbI, OGJerdaioulde ToJb30BaTeN0 (GopMHPOBAHUE
KOMaHJ 6e3 ryGOKHX 3HaHHH MeTONOB 06pabOTKH (HanpuMmep, pasiu-
yus B THIAX Pellalol(HX NMPaBHJ, METPUKAX).

CyumiecTByer rpynma Komanji, obecrneuuBaioiiasi Mepexaiouenne
pexXMMOB MHTepdefica NoJb30oBaTeNsi H OKOHYAHHST PabOTHI.
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Penakrop crpareruii

Co6cTBEeHHO cTpaTerdsi 06paboTKU MpeacTaB/aseT cobol noc/eno-
BaTeJbHOCTb Y3JIOB CXeMbl YIPaBJEHHUS, I[POXOXKIEHHE KOTOPBIX
o6si3aTeIbHO NpH 06paGoTKe [AaHHBIX MOJb30oBaTenas. Kcxoano B
CHCTEMY 3aHeceHa cTpaTeruss 06paboTKH, COOTBETCTBYIOILAs TOJHOMY
LMKy aHajM3a JaHHBIX: OT BBOJA HH(POPMAIlMH, yepe3 ee KOppek-
THPOBKY U pelIakTHpPOBaHHe, 3aTeM aHaJu3 M BHU3yaslH3alUHI0 K
peIleHHI0 KOHKPETHOH 3aJayd MO0Jb30BaTedsl.

Crparerusi onucblBaeTcsl CHCKOM Y3J10B, BK/II0YaeMbIX B MPOLECE
06paboTKHU € yKa3aHHeM [Js KaXK0Tro BKJII0OUaeMoro yaJa «napamerpa
noBeneHusi». Ha ¢QusuyeckoM ypoBHe 3TOT CIHCOK peaju3yercs
JH60 AByMEPHBIM MAaCCHBOM IepeMeHHOH [JINHbL (IlepBasi pa3MepHOCTh
napaJiieibHO-1I0C/eJ0BaTeNbHbIA  HAEHTH(PHUKATOP Y3/a, BTOpas —
«rmapaMeTp MOBedeHHUsI»), MO0 CTPYKTYpPOH THNA CIIUCOK.

«ITapamerp noBeneHUusI» onpenensieT THI y3Jia: IPOCTOH — B 3TOM
y3Je TPOU3BOAATCH OOblUHble [eACTBHSI cHCTeMbl (oTo6pakaercs
MEHIO, 0’KH/1AaeTCsl OTBeT, aHAJIU3UPYeTCS U T. [. HJH BbI3bIBAETCS MO-
JyJdb siApa CHCTEMBbl); HauaJo IHK/Ia — 3TOT Y3eJ JOMOJHHTEJIbHO

SIBJISIETCS HAYaJoOM LHKJIWYeCKOH 06paboTKH HH(pOpMaLUH; KOHEN

LIUKJIa — 3TOT y3eJ SIBJSeTCS OKOHUaHHeM LiHK/Ia 06paboTKH HH(OP-
Malyy, MOocJe BBIIOJHEHHS] KOTOPOTO ylpaBJeHHe BHOBb Mepefaercs
B HauaJ/o IHKJA.

ITapaMeTp moBeneHHS] MOXKET NPHHHMATh CjeAylOllHe 3HAYCHHS:
0 — npocroii y3en; | — y3es Hauasa GeCKOHEUHOTO 1[HKJa 06pabOTKH;
N — ysesn Hauasna uukiaa o6paGoTKH ¢ mOBTOpoM 06paGoTku N pas
(N > 1); -K — y3€J OKOHYaHHsl HHKJ/Ia 00paboTKH, HauaJoM KOTOPOro
siBJIsIeTCA y3eq ¢ HoMepoM K B omHcaHHH CTpaTeruu.

CnykeOHble 3HAUeHHSl CJIyXkKaT [Jsl yKasaHusi: | — Tunm nuKaa
00paboTkH (6eckoHeuHbIH — 1, KOHeuHbld — () ; 2 — y3eJ OKOHUAHHUS
LHKJIa 06paboTKH.

B aBromMaTrHuyecKOM pexHMe MOHHTOpP 06pabOTKH Iepenaer B
nmporpamMMHbIil MepekaoyaTe/b (mocje oTpaboTKH MoJyJeld 06pabOTKH
uHpOpMalUH) HAEHTH(PHKATOPHl Y3/10B CXeMbl YIPAaBJEHUsI U3 KOMHH
omucaTeNsl CTPaTeruy.

Kak yxe oTMeuasochb, ecqd BbI3blBaeMblil y3eJ He TepMHHaJ/b-
HbIH, TO CHCTEMa NePEXOJHUT BO «KBPEMEHHBIH PEXXHM MEHIO», B KOTOPOM
N0JIb30BATENb MOXKET OCYILLeCTBUTb [OIOJIHUTE/bHble AedCTBHSA IO
00paboTKe NaHHBIX, a TaKXe H3MEHHTb pEeXHUM B3aUMOJEHCTBHSA €
CHCTEMOH, HampuMep MepeHTH B KOMaHIHbIH M mocJe paboThl B HEM
BHOBb BEDHYTbCSl K aBTOMaTHUeCKOMY pexumy. Takasi opraHuzauus
peXHMOB B3aHMOJAEHCTBHSI AaerT O6oJbllyl0 THOKOCTb MpU paboTe
¢ cucremoi. Hampumep, MoxKHO co3naBaTh (parMeHThbl (LeNOYKH
00paboTOK), 3aHOCSI HX KaK OOLIyl0 cTpareruio. 3ateM, KOMOUHHPYS
KOMaHJHBbIA U aBTOMATHUECKHH HJIH MEHIO U aBTOMATHYECKUH peKHUMBI,
YMEHbIIHTb 3aTPaThl BpEMEHH HA BBINOJHEHHE MOCJe10BaTeIbHOCTEH,
HEOOXOAMMBIX, HO He TpeOyIOUIHX HHTENJIEKTyaJbHbiX YCHJIWH
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pa6or mo o6paGoTKe NaHHBIX. B KauecTBe mpuMepa MOXKHO Tpe-
JIOXKHUTh TOCJIe0BAaTENbHOCTb: BBOJA JAAHHBIX (C BO3MOXKHBIM YTOUYHE-
HHEM MCTOYHHKAa BBOJA) —> pelaKTHPOBaHHe (MOJHOE WJH C YyTOUHe-
HHEM: HCKJIOYeHHe OGbeKTOB/NPH3HAKOB, (HOPMHPOBAaHHE MOATAGIHIL
M0 YCJOBHIO H T. I.) — NpeoOpa3oBaHHe IPH3HAKOB — 3aMHCh
CO3JaHHBIX JAHHBIX HJM 3ajay B apxuBbl. Wiau BH3yasusauusi
JaHHBIX (C BO3MOXKHBIM YTOYHEHHEM: THCTOTPAMMBI, AByMepHbIe
IPOEKIHH U T. M.) — TOUE€YHOE OlleHUBAaHUE TapaMeTPOB ONUCAHHSA —
npeoGpas3oBaHUe NMPH3HAKOB (C BO3MOXKHBIM YTOUHEHHEM: K IJIaBHBIM
KOMIIOHeHTaM, o6muM ¢akropam # T. A.). Hcnonab3oBanue 3THX
JIBYX Lenoyek o6paboTKH BO3MOXKHO B €IMHOH CTDATerH, IPH 3TOM
JIOTIOJIHUTE/IbHblE BO3MOXHOCTH MOSIBJSIIOTCS TPH KOMGHHHPOBaHHH
pexXuMOB B3auMojeHcTBHA. Tak, mocae OKOHYAHHUsI NMEPBOH LEMOUKH
(3a 3THM JOJIXKEH CJIeUTb MOJIb30BATEIb) MOXKHO JHOG0 MPOLO/IXKATDH
pa6oTy B 3TOM Xe peXuMme, JUOO0 HM3MEHHTb €ro H OCYLIeCTBHTb
Jpyrue 1efCcTBHS, BBIXOASIIHE 32 PAMKH JAaHHBIX LeNo4yeK 06paboTKH.
[Tocsie BoccTaHOBJIEHHST aBTOMAaTHYECKOTO pexKuMa MOHHTOP 06pabor-
Kd Oyler NpoaoJiKaTb CKaHHPOBaHHE MO- ONHUCAHHIO CTPATErHH C
IpepBaHHOTO MeCTa.

PepakTop crpaTeruii npeacraJseT co60i 0coOblii pexxuM padoThi
MOHHTOpPA 06pabOTKH, B KOTOPOM [0J/1b30BaTE/Ib MOXKET CO3[1aTh POH3-
BOJIbHYI0, HEOGXOAUMYIO €My /ISl ero crnenu(HYeCcKOr 3a1auu, onpee-
JIEHHYIO [€MOYKY 06pabaThiBAOIINX aJrOPUTMOB H METO/OB pelleHHUsI
cBOeH 3ajauu: B 3TOM pexume MOHUTOP 06PaGOTKH LOMOJHHUTEIHHO K
MEHIO, TIOSIBJASIIOLIEMCS JJISI KaXkKI0T0 y3Ja cxeMbl 06paboTkKH, 0To6pa-
’KaeT MEHIO PeJ1aKTopa CTPaTerHH.

[lonb3oBaTesb BbiGHpaeT TpeOyeMylo aJbTEDHATHBY M MOHHTOP
06paboOTKM BMECTO BBINOJHEHHS HEOGXOAUMbIX [EHCTBHH JaHHOTO
y3Jla 3aHOCUT (MJIM HE 3aHOCHT) HMH(OPMAlUIO B ONMHCAHHE CTPATeruu
06paboTKH AaHHbIX no/b3oBartensi. [Ipu orsere -200 B popmupyemom
OMMCAHHH HILeTCA OJMXaWIIMH y3eJ Hadasa LHKJIa 00paboTKH,
HOMEpP KOTOpOro B OINHCAHHHM 3AHOCHTCsS B INapaMerp MNOBEAEHHs.

B cayuae paGoThl peJaKkropa CTpaTeruid B pexKHMe MEHIO OpraHu-
3alus [HKJIOB OGPabOTKH OCJOXKHSETCA TeM, 4TO MOHHTOp oOpa-
O0TKU MOCJE0BATEJIbHO CKaHHUPYeT II0 CXeMe YIpaBJeHHsI CBepXYy-
BHH3 M CJeBa-HANpPaBO W 3TO yBeJHYMBaeT BpeMsi (OPMHPOBAHHS -
LUKJIHYeCKHX 06paboToK (HEOGXOAHMO OueHb TIATENbHO 3a00TUTHCS
0 COOTBETCTBHMH Hauaja M OKOHYAHHs LHKJOB). Bosee 3¢ peKTHBHBIM

‘B JIAHHOM CJyuae siBjsieTcsi paGoTa pelakTopa CTpATerdii B KOMaHI-
"'HOM pexuMe. B Hem mosib30BaTeNb YKas3biBaeT HEOOXOAMMBIH y3el

cXeMbl ympaBjieHHst H BbIOHMDAET COOTBETCTBYIOLLYIO aslbTepPHATHBY
0 BKJIIOUEHHM JAHHOTO y3Ja B ONHCaHHe cTpaTerHu. B atom ciayuae
OTCYTCTBYIOT 3aTpaThl BPEMEHH Ha OTOpachiBaHHE HEHYXKHbIX Y3JIOB
CXeMbl YIpaBJEHHS.
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