
1/413/J.t 

OfihBAMHBHHblft 
MHCTMTYT 
HABPHhiX 

MCCnBAOBaHMM 

AYfiHa 

,!J /t -~:u 
Pl 0-82-304 

A.A.B~~Ko, H.r.BonKoB, B.M.UynKo-CHTHHKOB 

METOLf.bl C:+.:ATMH Lf.AHHbiX 
B 3ALf.AqAX 3KCDEPMMEHTA~bHOH 
HLf.EPHOH <Pl13MKH 

HanpaaneHo B c6opH~K '~p~KnaAHaR RAepHaR 
cneKTpOCKOil~R 11 

1982 



1. BBEAEHHE 

npo6JleMbl, Bbi3BaHHble ysem14eHHeM 06"beMOB HH<!JOpMai..\HI-1, MOlKHO 
pa3AellHTb Ha TPH OeHOBH~e rpynn~. 3TO npo6neM~ KOAHPOBaHHR 
/nepeAa4H/, xpaHeHHR 1-1 o6pa6oTKH AaHH~x. B cospeMeHHoA <!JH3HKe 
npHeyTeTBY~T see TpH KOMnOHeHT~ pa60T~ e AaHH~MH, HO eaM~e 
eepbe3H~e TPYAHOCTH eBR3aH~ e ABYMR noeneAHHMH - XpaHeHHeM 
1-1 o6pa6orKo~ 6o11bworo o6"beMa HH<!JopMai..\HH. BonpoeaM c>KaTHR AaH
H~x H OnTHMH3ai..\HH npOI..\eeeoB pa60T~ e HH<!JOpMai..\HeA noeBR~eHO 

6o11bwoe K011H4eerso pa6or. OHM Kaea~TeR pa311H4H~x acneKros 
3TO~ np0611eM~ 1-1 npeA11ara~T MHO>KeeTBO pa3H006pa3H~X nOAXOAOB. 
B 3TOM n11aHe HaM npeAeTaB11ReTeR no11eaHWM paeeMorpeTb MeTOA~ 
yMeHbWeHMR 06beMOB AaHH~X B 0611aeTH <!JH3HKH HH3KHX 3HeprH~ M 
YKa3aTb Ha enoe06bl 01..\eHKH HX 3$$eKTHBHOeTH HeXOAR H3 n0110>Ke
HH~ TeOpMM MH<!JOpMai..\HM. 

B HaeTOR~ee BpeMR B TeOpMH HH$OpMai..\MM ey~eeTByeT HeeKOJlbKO 
pa311H4H~X nOAXOAOB 01..\eHKM K011H4eersa MH<!JOpMai..\HH, KOTOp~e HMe~T 

paaH~e ypoBHM pa3pa6oTKH. He KaeaRcb oeo6eHHoereA 3THX noAxo
AOB, eBR3aHHbiX Ya~e Beero e 0611aCTbiO HX npHMeHeHMR, Mbl npeA11a
raeM Hen011b30BaTb Te HH<!JOpMai..\MOHH~e MeTOA~, KOTOp~e 6~111-1 6~ 

eereerseHH~MM A11R ¢H3MKa-3KcnepHMeHraropa /orse4a11M 6bt ero 
HHTyHTHBH~M H npaKTH4eeKHM npeAeTaBneHHRM/. 

Ha1-16011bwee paaBHTHe, oeo6eHHO e reopeTH4ecKOM n11aHe, no11y-
4H110 peweHMe 3aAa4H KOAMPOBaHHR AaHH~X, 4TO 6~110 B~3BaHO no
Tpe6HOCTRMM paaBHTMR epeAeTB esR3H. HMeHHO npH peweHHH 3THX 
3aAa4 K.3.WeHHOHOM 6~111-1 3a110lKeH~ OeHOB~ TeOpHH MH¢0pMai..\HM/1/ 
/K11aeeH4ecKaR reopHR HH¢opMai..\HH/. C11eAyer OTMeTHTb, 4To B~BOA~ 
K11aCCH4eeKoA TeOpMM MH<!JOpMai..\MH HOCRT eTaTMeTM4eeKH~ xapaKTep. 
no3TOMy, npHMeHRR ee A11R npaKTH4eeKHX 3aAa4, Heo6XOAHMO noM
HMTb, 4TO Bee pac4eT~ enpaBeA11HB~ 11HWb A11R nOTOKa eoo6~eHHA, 
a A11R KOHKpeTHOro C006~eHHR MOryT 6~Tb HeBepH~. 

CpeAHee K011H4eerso HH¢opMai..\HH, eoAep>Ka~eeeR a AHeKpeTHOM 
coo6~eHHH, paBHO eor11aeHo WeHHOHy 

m 
Icp =-n ~ pklogp k, 

k=l 
/1/ 

rAe n- o6~ee 4He110 eHMB0110B C006~eHMR; Pk - BepORTHOeTb nORB-
11eHHR K -ro eHMB011a; m - 4Me110 eMMB0110B, M3 KOTOp~X eoeTOMT 
a11<!JaBMT eoo6~eHMR. 
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ecex K. Konl14ecTeo 11H<)lopMa~l111 np11 3TOM paeHo 
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3Ta <)lopMyna 11MeeT caMOCTOHTenbHOe 3Ha4eHI1e loHa .6brna nony-

4eHa P.~apTnl1 e 1928 ro,qyl. B~pameH11e 12/ yKa3~BaeT TeopeTI1-
4eCK11H npe,qen, KO,TOp~H MOMeT 6b1Tb' AOCT11rHyT 3a· C4eT npi1'MeHe-

\ . 
H11H 3KOHOMHOrO KO,t:111pOBaHI1H. 0HO onpe,qenHeT 11 CnOC06 yeenl14eHI1H 
11H<)lOpMaTI1BHOCTI1: nepeXOA K KO,ql1pOBaHI1~, np11 KOTOpO~ .BCe.CI1M-. 
eon~ noHBnHnl1cb 6~ paeHoeepoHT~o. B KnacCI14ecKoA Teop1111 11H<)lop

Ma~l111 Mepa XapTnl1 HBnHeTCH TOH eeni1411HOH, KOTOpaH A~nmHa COXpa
HHTbCH npH,npeo6pa3oBaHI1HX. 

0AHaKO 3Ta Mepa KOnl14eCTBa 11H$OpMa~l111 He OTBe4aeT HaWI1M 
o6~4H~M npegcTaeneH11HM o6 11H$OpMaTI1BHOCTI1 coo6~eHI1H. B TaKOM 

coo6~eH1111 KaK, Hanpi1Mep, 3K,cnepi1MeHTanbHbiH cneKTp raMMa-113ny-
4eHI1H onpeAeneHHoro H,qpa 1To4Hee - pacnpegeneHI1e aMnni1TYA 11'M
nynbco~ ~T ,qeTeKTOpa .raMMa-113ny4eH11HI, Hac~~eHHOCTb ero 11H

<)lopMa~l1eH, npeACTaenH~~el:i AnH Hac 11HTepec, MomeT 6~Tb oYeHb. 
AaneKa OT npeAenbHO B03MOMHOH B WeHHOHOBCKOM onpeAeneHI111. 

06pa6oT~a 3Kcnepi1MeHTanbH~x pacnpe,qeneHI1H c11rHanoe oT Ae
Te~Topa raMMa-113ny4eHI1H npeACT~BnHeT co6oi:i npo~ecc npeo6pa3o
eaHI1H 11H$OpMa~l111 c ~enb~ nony4eHI1H none~H~x, 11HTepecy~~11X Hac 
AaH.HbiX, - 11CTI1HHOrO raMMa-cneKTpa, TO eCTb 3Hepri1H 11 11HTeHCVj.B
HOC.Te'i:i BXOAH~I1X B Hero-n11HI1H. B pe3YHbTaTe o6pa60TK11 11H$OpMa

~1111 o6pa3yeTCH HOBbiH Ha6op AaHHbiX, KaK npae11n0, MeHbWero 06be

Ma, 4eM ~CXOAH~I:i. B o6~eM cnyYae o6pa6oTKa HBnHeTCH cmaTI1eM 
AaHH~x, npl14eM eeni1YI1H~.coKpa~eHI1H 11x MomeT aHa411TenbHO npee~

waTb npegeij~, KOTPP~e gaeT 11H<)lopMa~110HH~I:i noAXOA XapTni1-WeHHOHa. 

94e~11AHO~ 4TO B OTHOWeHI111 nepBI14H~X 3KCnepi1MeHTanbH~X AaH
H~X He06XOA11M 11HOH nogXOA K O~eHKe 11H<)lOpMa~l111, Y411T~da~~el:i He 
~OnbKO BepOHTI-!OCTHWe xapaKTepi1CTI1KI1 nOHBneHI1H OT,qenbH~K CI1MBO

nOB B C006~eHI111, HO 11 CTpyKTYpHble. CBOHCTBa AaHHbiX, KOT.Opble ,., 
npeACT,aBnH~T OCHOBHY,~ ~eHHOCTb . ., ... Hanpi1Mep, B cneKTpOMeTpvll1. 1 

TaK11M no,qxoAOM HBnHeTCH, no. ,MHeHYIIO .. aeTopoe, anropi1T·MI14e-' 
CKYIA noAXO.A A. H. KonMoropoea121.; ·Cor nacHo A .. H .. KonMoropoey Har.16o

nee COAepmaTenbH~M HBnHeTCH nOHHTr.1e Q KOnr.14eCTBe r.1H$OpMa~r.1r.1 

B OAHOM 06beKTe (X) 0 APYrOM o6beKTe (Y).' Ceo~· KOnr.1'4etTBeHHy~ 
o~eHKY r.1H<)lopMa4r.1r.1 A.H.KonMoropoe tTpOr.1T Ha noHHTI-11-1 cnomHOCTr.-1 

06beKTa, KOTOpaH onpeAenHeTCH KaK Mr.1Hr.1ManbHaH Anr.1Ha nporpaMM~, 

He06XOAr.1MaH AnH BOCnpOr.13BeAeH11H 06beKTa. 
AnR onpeAeneHr.1H r.1H<)lopMa~'11-1 a o6beKTe. X_ o6 o6beKTe· y r.1M 

BBOAI-1TCH nOHHTr.1e OTHOCr.1TenbHOH CHOMHOCTI-1', KOTQpaH HBnHeTCH 
Mr.1H11ManbHOA AHI-1HOH nporpaMMbl nony4eHr.1H Y r.-13 X. HenocpeACTBeH
HO r.1H$opMa~r.1H e o6beKTe X o6 o6beKTe Y onpeAenHeTCH KaK paa
HOCTb. CflOMHOCTr.-1 06beKTa Y 11 ero OTHOCr.1TenbHOH cnOMHOCTr.-1 K 06beK
Ty X. 
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04eBI1AHO, 4TO TaKOe onpeAeneHr.1e nOHHTI1H r.1H<)lOpMa411r.1 no3BO

nHeT nOAciHTr.-1 K'o~eHKe npeAenbHWX B03MOMHOCTeH r.-1 3<)l<)leKTr.1BHO
CTr.1 pa3nr.14HWX M€TO~OB CMaTI1H r.1CXOAH 113 6onee 6nr.13Kr.1X, npaKTr.1-
4eCKr.1 11Cnonb3yeMbiX HaMr.-1 npeACTaeneHr.1H 06 r.1H<)lOpMaTr.1BHOCTr.1 no

nyYaeMWX 3Kcnepr.1MeHTanbHWX AaHHw~. K comaneHr.-1~, a HaCTOH~ee 
epeMH ypOBeHb nporpaMMr.1pOBaHr.1H He n03BOnHeT C03AaTb YHr.1Bep
canbHWe KOnr.1YecTeeHHwe o~eHKr.-1 r.1H<)lopMa~l111 AnH cnyYaH o6pa6oiKr.1. 

no3TOMY npH HCnonb30BaHHYI onpeAeneHHWX MeTOAOB o6pa60TKr.1 r.1H

<)lOpMa~HH o~eHHBaeTCH nr.-160 C nOMO~b~ 3neMeHTOB 06bi4HOrO anro
PYITMH4eCKOro xapaKTepa, nr.-160 APYri1MYI HH<)lOpMa~HOHHWMI1 nOAXOAa
MH/49/, 

BoaMomHOCTb nony4eHHH o~~HKH eenH411Hw r.-lH<)lopMa~Hr.-1 a ~aKoM
nH6o o6beKTe noaeonHeT nHWb yKa3aTb npeAen coKpa~eHHH o6beMa 
AaHHWX. PeanYI30BaTb 3TO COKpa~eHY!e MOMHO, npr.1MeHHH pa3nr.14HWe 
MeTOAbl cmaTYIH AaHHbiX I cmaTr.1H YIH<)lopMa~HI1

1

, coKpa~eHHH H36brT04Ho-
CTI1, BCTpe4a~TCH r.-1 APYrHe TepAHHwl. 

121 
B n~6oM cny4ae cmaTY!e npHBOAHT K noTepe r.1H$OpMa~r.1r.1 . Hanpae

neHHoe Ha onpeAeneHHWe XapaKTepY!CTYIK11 AaHHWX, cmaTHe CBOAYITCH 

K 11CKfl~4eHI1~ HeHymHOH B AaHHOM Cfly4ae r.1H$Op~a~YIYI r.-1 BWAeneHH~ 

noneaHoA e KaKoM~To acneKTe ee 4acTr.1. 5es 3Toro cmaTr.1e 3Kcne

PI1MeHTanbHWX AaHHWX HeB03MO~HO. ny4Wr.1H lnpeAeflbHwi:il eapl1aHT 
'CMaTI1H- nonHaH o6pa6oTKa AaHHWX, HO OHa He BcerAa B03MOMHa 

B XOAe 3KCnepY!MeHTa, Yl CaM xapaKTep o6pa60TKYI MomeT 3aBr.1CeTb 

OT nonyYeHHOro pesynbTaTa. 06w4HO npr.1~eHH~TCH 6wcTpwe anropYIT
Mbl cmaTr.1H c 4enb~ yMeHbWeHI1H o6beMa AaH~~x np11 r.1x xpaHeHr.-11-1 go 
OKOH4aTeflbHOH o6pa60TK11. np11 3TOM npe,qn04TY!TeflbHO cmaTr.1e, HB

nH~~eeCH 4aCTb~ o6pa60TK11, ee HaYaflbHWM 3TanoM, KOTOPWH MOmeT 
6wTb enocnegCTBI1r.1 npoAonmeH 6ea KaKr.1x-nr.16o gonon~I1TenbH~x Ael:i
CTBHI:i. 

3<)l<)leKT11BHOCTb MeTOAOB ClKaTI1H MO>KeT paCCMaTpi1BaTbCH He npHMO 
no OTHOWeHr.-1~~ Hanpi1Mep, K OnTYIMaflbHOMy anrOpi1TMy o6pa60TKI-1,· 
a B 3aB~Cr.1~0CTr.1 OT KOH~peTHbiX ycnOBr.1H 3KCnepi1MeHTa, B03MOmHo
CTeH annapaTypbl, 11cnonbayeMoA AflH per11cTpa~1111 11 aHan11sa gaH
Hwx. Hanp11Mep, npr.-1 KOHKpeTH~X 06CTOHTeflbCTBaX C>KaTI1e o6beMa 

AaHH~X • HeCKOflbKO pa3 MOmeT 6wTb 06H3aTenbH~M ycnOBI1eM Bwnon
HeHr.1H 3KCnepr.1MeHTa, XOTH 11 3Ha411TeflbHO YCfl0lKHH~~I1M nocneAYIO~y~ 

o6pa60TKY pe3yflbTaTOB. 
HMeeTCH PHA fa6oT, Cr.1CTeMaTI13r.1PY~~r.1x cy~ecTey~~l1e MeTOAbl 

'CmaTI1H gaHHbiX, 1 - 9 ( B pa6oTe 10. 5. OnbxoecKoro 11 AP. 31 oc~::~oeoA. 
KnaCCI1$HKa~r.111 MeTOAOB ClKaTr.1H AaHHbiX cnym11T B03MOlKHOC,Tb 11X eoc
tTaHOBfleHI1H IT04Horo r.1n11 npr.16nr.1lKeHHorol nocne cmaTr.1H. BosMo~
HpCTb T04HOrO BQCCTaHOBfleHr.1H onpeAeflHeTCH KaK 06paTr.1MOCTb MeTO
Aa, npr.16flr.1lKeHHOCTb - KaK KBa3r.106paTr.1MOCTb. 0TCYTCTBr.1e TaKI1X 
B03MOlKHOCTeH MOlKHO Ha3BaTb Heo6paTr.1MOCTb~. 

B141 He oroeapr.1eae~cH cne~11anbHO Hanr.14r.1e CHCTeMaTr.13a~l1r.1, 
OAHaKo onr.1caHr.1e MeTOAOB noApasAeneHo cneAY~~HM o6paaoM: MeTOAbl 
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nOSbJWeHIHI 3$$eKT11BHOC"fl.1 11Cn011b30BaHI1H R4eeK 3Y, MeTOAbl OT6o

pa noneaHoH 11H<!>opMa~l111, opToroHallbH~e npeo6paaosaHI1R 11 acco

~11aTI1BHble MeTOAbl. B pa6oTax 
15

- 91 a Kl..leHT .qenaeTcH. Ha TeXH114e

CKI1X cTopoHax pea11113a1..11111 anropi1TMOB. o1161111orpa<t>11R pa6oT no 

CJKa11110 .qaHHbiX /ony6J111KOBaHHble AO 1971 r./ t'IMeeTCfl B cne1..111a11b
HOH no.q6opKe 1101• 

HcnonbaosaHI1e -MeTo.qos cmaTI1.R .qaHHbiX npe.qnonaraeT, 4TO Ko-

11l14eCTBo 11H$OpMa~l111, nepBOHa4aJlbHO COj:lepmasweeCR B .qaHHbiX, 

fie 6y.qeT CI1JlbHO 113MeHeHO) /no 1<aKOMy-TO .BblfipaHHOMy Kpv1Tep1110/. 

no:HoMy B HaCTOfllljeH pa6oTe anropi1TMbl CJKaTI1fl AaHHbiX no.qpaa.qe

JlRIOTCR Ha Tpl1 rpynnw B 3aBHCI1MOCTI1 OT Taro, KaKHe TeopeTH~e

CKI1e nono>K€HI1fl Heo6XOAI1MO npi1M€HI1Tb AllR 01..1€HK11 CO.qep>KalljeHCR 

a .qaHHbiX HH<!>opMat.ll111: no.qxo.q llleHHoHa-XapT1111 /1 I, nonomeHI1R 

A.H.KonMoropo~a, oTHOCRIJII1eCR K anropi1TMaM o6pa6oTKI1 /2/, n116o 

K anropi1TMaM XpaHeHHR 11H$OpMat.ll111 /3/. 8 nepByiO rpynny BXOART 

anropi1TMbl, OCHOBaHHble Ha KOA11POBaHI111 11 o6na.qal011jl1€ JH1Wb Cpe.q

HI1M11 no MaCCI1BaM noKa3aTeJlRMI1. Bo BTopyiO BXOAHT anrOpi1TMbl 

c 3neMeHTaMI1 o6pa6oTK11. TpeTbR rpynna o6be.qHHReT anropi1TMbl 

AllR XpaHeHI1fl I1H$OpMa41111 B npeo6pa3oBaHHOM B11.qe. ~llR 3TOH rpyn

nw 6y.qeT BBe.qeHa QI..I€HKa KOJ1M4eCTBa 11H$OpMai..I11M, OCHOBaHHaR Ha 
noHRH111 ''cnmKHOCTI1 11 A. H. KonMoroposa. 

2. 11ETO~bl ClKATH~ ~AHHbiX, 
OCHOBAHHWE HA CTATHCTH4ECKHX 3AKOHOMEPHOCT~X 

npi1M€H€HI1e M€TOAOB CJKaTI1R .qaHHWX, OCHOBaHHWX Ha CTaTI1CTM4e

CK11X 3aKOHOMep\tocTRX, Wl1pOKO pacnpOCTpaHeHO B Bbi411CJ111T€IlbHOH 

T€XH11Ke, CBfl311, 3KCnepi1MeHTaJlbHOH $11311Ke 11 .qpyr11X 06JlaC~RX. 

JTO o6ycnosneHO npOCTOTOI1 Bbl411CJleHI1H Allfl 3TOH rpynflbl MeTOAOB, 

MH0r11e 113 KOTOpbiX BblnOJlHfHOTCR BCero H€CKOJlbK11MI1 apH$M€TI14eCKM

MI-1 onepa41-1HMI-1. 8bJ41-1CileHI-1R npoao.qRTCfl o6bi4Ho c He6onbWI-1M o6be

MOM .qaHHWX, aa C4eT 4ero 1-1 B03MOJKHO 60JlbWOe 6WCTpO.qeACTBI1e. 

npl-1 3TOM, O.qHaKO, ynycKaiOTCR Te CBOHCTBa, KOTOpbl€ MOryT' .qaTb 

Ha!-160JlbWI1H 3$$ei<T COKpalljeHI-1fl .qaHHbiX. 

Cne.qyeT noMHI-1Tb TaKme o cTaTHCTI14eCKOM xapaKTepe 3TI1X Me

To.qos. n106oA 113 MeTOAOB nepsoA rpynnw MOJKeT He .qaaaTb nOJ10JKI-1-

T€JlbHOro 3$$eKTa 111111 .qame .qaaaTb OTPI11..1aTeJlbHb1M A11R KOHKpeTHo

ro cny4aR. HcnonbaoaaHHe TaKHX MeTo.qoa Tpe6yeT, 4To6bl 3Kcnepi1-

MeHTaTop npe.qcTaBJlflll ce6e /xoTR 6bl 04€Hb np!-16Il11311TeilbHo/ xa

paKTep .qaHHWX, KOTopwe 6y~yT 11011Y4€HW. 

no OTHOW€HI110 K 411CJ10Bb1M .qaHHbiM T€0pl1fl HH$OpMal..ll111 flO llJeHHO

HY peKOM€HAY€T HaXOAMTb TaKyiO ¢0pMy npeACTaBJ1€H11R, KOTopaR 

11M en a 6bl OA11HaKoayiO I cpe.qHIOIO/ A111-1HY e.q!-1HI11..1 I Ka K npaBI-1110, AaH
H~e BWpamaiOTCfl B ABOH4HWX e.q11H114aX - fiHTax/. 

4. 

CylljeCTByeT,HecKonbKo pean113a41-1H 3TOH aa.qa411. Ha116onee npo

CToe 11 4aCTo HCnonbayeMOe - npe.qcTasneHI1e 4Hcen a <t>opMe c 

nnaBal011j€M aanRTOH. KOI1114€CTBO 611T, OTBOA11MOe no.q MaHTI1CCy 

11 nopR.qoK, onpe.qenReTCR .q11anaaoHoM npe.qcTaaneHI1R 411Cen 11 To4-

HOCTbiO BW411CJ1€HI1M, npi14€M Ofilljee KOJ1114€CTBO 611T Bcer.qa M€HbW€, 
4€M Y MaKC11MaJlbHOro /MI1HI-1MaJlbHOro/ 411Cila B npe.qcTaBJ1€HHM C 

$11KCI-1pOBaHHO~ aan~TOH. Onepa41-111 C 41-iCJlaMH B TaKOM B11A€ CBR3a

HW C OW116KOH. CaMI1 ~11~11a nony4aiOT OAI1HaKOBWe OTHOCHTeJlbHW€ 

OWI16K11, npeo6pa3yRCb K TaKOH <!>opMe. XapaKTep norpeWHOCTeH~ 
B03HI1Kai011\11X np11 pa6oTe c 411CnaMH a ¢opMe c nnaaa10111eA aanRTOH, 

npoaHanH~I1posaH a KH11re Ma~KpaKeHa 11 ~6pHa 111 (npeo6paaoaaHI1e 
K 3TOA $OpMe 4€J1WX 411C€11, nonr4aeMWX B pe3yJlbTaTe ¢113114€CK~i~ 
113MepeHI1A, paccMaTpl1aaeTCR a1 2 ( r.qe .qaH aHanl13 ~ .qp;r11x npocTwx 

cnoco6os onTI1MI13a41111 xpaHeHI1R 411Cen. Bwp~BHI1BaHI1e Tpe6yeMoA 

naMRTI-1 Allfl Kam.qoro 411CJla MO>KeT 6b1Tb npoae.qeHO CJleAYIOIJIHM o6pa-

30M. Bee 4Hcna /1..1enwe/ .qenRTCR H~ KOHCTaHTy, 6onbwyl0 e.q11H114~, 
peaynbTaT oKpyrnReTCR .qo onpe.qeneHHoro 411cna 3HaKoa. TaKoH 

cnoco6 /MaCWTa6HpOBa~l1e 411C€11/ npi'IBOA11T K M€HbWI1M OTHOCHTenb

HWM owH6KaM A11R 6onbWI1X 4Hcen. Cne.qoaaTenbHo, TaKoe npe.qcTaa

n~HHe 4enecoo6paaHo a Tex cny4aRx, KOrAa HHTepec npe.qcTaBnRIOT 

6onbwHe 4Hcna. MacwTa6HposaHHe MomeT npoH3BOAI1TbCR Ha aapaHee 

BW6paHHYIO KOHCTaHTY 111111 AHHaM!-14eCK~ 12 ~ npi1MepoM A11HaMI14eCKoro 

MacwTa611pOBaHHR MO>KeT C11Y>KI1Tb HaKonneHI1e 11HTeHCI1~HOCT€M BMeCTO 
a6COJ110THWX 3Ha4eHI1H/la/B cneKTpOMeTpl111. 

Ko MHOri1M aaAa4aM $11311KH npMMeHI1MW MeTOAW 3KOHOMHoro KO.qH

poaaHI1R, KOr.qa CylljeCTByeT Heo6XOAI1MOCTb nepeAa4H 4MC€11 /KOAOB/. 

JTI1 MeTOAW XOPOWO 113Y4€HW B T€0pi1M CBR311 11 peweHHe 3aAa411 on

TI1MaJlbHOrO KOA11POBaHMR CBOAMTCR K TeXHI14€CKMM MOM€HTaM/l 4/, 

npocTeHWI'IM KOAOM, KOTOpWA n03BOJ1R€T COKpaTI1Tb 06beM C00611jeHHR, 

RBJ1fleTCR KOA rueH~OHa-<!>aHO. 0H CTaBMT B COOTBeTCTBMe 4allje BCTpe-

4a~llji1MCR CHMBOJ1aM M€HbWee 411CJ10 ABOM4HWX 3HaKOB. 6onee cnom
HbiH aapMaHT. noA06HoA KOAI-1POBKM - KOJ:1 Xo¢MaHa 1151. 

npM pa6oTe C A11MHHWMI1 4eno4KaM11 CMMBOJ10B pa3pa6oTaHW cne-

411aJlbHWe MeTOftbl KOAHPOBaH11fl, OCHOBaHHble Ha Bb1Ae11€HI111 nOBTOPRIO

IIj11XCR 4aCTeA1 ( Bee 3TI1 ~leTOAbl KOAMPOBaHMfl no CBOeH KOHC,TpyK-

41111 n03BODRIOT T04HO BOCCTaHaBJ111BaTb nepBOHa4aJ1bHYIO I'IH$OpMa41110. 

nony4eHHe pacnpeAeneHMA B BMA€ rMCTorpaMM CBR3aHO C TeM, 

4TO R4eHKa aHaJ1M3aTOpa AOJlJKHa MMeTb pa3Mep MaKCMMaJ1bHO 803MOJK

HOro 3Ha4eH11R. BblpaBHMBaHMe 3Ha4eHMH OTC4eTOB B R4ei1KaX aHanl1-

3aTopa /4iO cornacyeTCR C TeOpMeM llJeHHOHa/ MO>KeT fiWTb AOCTI-1r

HYTO MeTOAOM CTOXaCTM4€CKoro C4eTa/4 ,16/, JTOT MeTOA n03BOJ1ReT 

HaKannMBaTb BMeCTO pacnpe{1eJ1eHI1R ¢YHK4MIO KBaApaTHOrO KOpHR M3 

Hero. 0CHOBa MeT0{1a - B TOM, 4TO aanMCb C06WTMR B KaHan aHanl1-

3aTopa npOH3BOAMTCR He perynRpHO, a C HeKOTOpoC\ BepORTHOCTbiO, 

KOTopaR BW6MpaeTCR/4 / A11R YAO~CTBa BW4MC~eHMM CHa4ana paBHOH 

€A11HMI..Ie, noKa 3Ha4eHI-1e OTC4eTa s KaHane He J:10CTMraeT onpeJ:1e-
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JleHHOH sem1411Hbl, a aaTeM o6paTHO nponop~110HanbHOi1 HaKonneHHbiM 

OTC4eTaM. Pean11ayeTcR noAo6HaR npo~eAypa c no~o~biD ·ncesAocny-

4aHH~x 411cen. Ecn11 ncesAocny4aHHOe 411cno /oT 0 AO 1/ MeH~we 
Bbi4HcneHHOi1 sepoRTHOCTI1 3imHcl1 141 • TO aan11cb npoHa BOAI1TCR, 

s npoTHBHOM cny4ae HeT. EcTeCTBeHHO, AaHHbiH MeTOA He noaso

nReT T04HO BOCCTaHaBnHBaTb pacnpeAeneHI1e, OAHaKO, Ka~ noKaaa

HO B/lS/, OH He BHOCI1T AOnOnHIIITenbHbiX t-1CKa>KeHI-1i1 Ill Aa>Ke YCTpa

HReT 4aCTb HMeiD~HXCR. npHBeAeHH~i1 anropiiiTM noaaonReT t-1CnOnb-

30BaTb aHan!l13aTop C R4eHKaMH BABOe MeHbWeH AJ11-1Hbl. 
CneAyiD~aR noArpynna anropiiiTMOB c>KaT!-1R AaHH~x ocHosaHa Ha 

ycTpaHeH!-1H KoppenR~IIIH Me>KAY coceAHI-1MI1 3Ha4eH11RMI1. Koppenl1po

saHHOCTb, TaK >Ke KaK H HepaBHOMepHOCTb CTaTHCT!I14eCKOrO pacnpe

AeJ1~HIIIR, no WeHHOHy, CHH>KaeT KOn!l14eCTBO 11H$OpMa~HH, yeen!I1411Ba

eT 1136~T04HOCTb AaHH~x. Ha1116onee nonHoe 11 coapeMeHHoe on11caH11e 

nOAOfiHbiX MeTOAOB, OTHOCR~11XCR B nepay'ro 04epeAb K nepeAa4e He

npep~BH~X coo6~eHI-1H, AaeTCR a pa6oTe B.A.CBIIIPHAeHKo 151. 

4aCTb anropHTMOB, ycTp8HRID~I-1X KOppenR~HIII Me>KAY COCeAHIIIMI1 

3H84eHHAMIII C006~eHHR, OCHOBaHa ija B~4HCneHHM pa3HOCT!I1 CdCeA

HI-1X 3Ha4eHHH~ 3To TaK Haa~eaeM~e paaHocTH~e IAenbTa-/ npeACTas

neHMR. Cy~ecTayeT HecKonbKO eapMaHTOB AenbTa-anropiiiTMOB c t-1C

nonbaoaaHHeM npeACKa3aH!I1R. oonee nOAP06HO OHH on~C9Hbl B pa69-

Te/S/, TaM >Ke COAep>KaTCR CCblnKH Ha Opl1rMHanbHble pa60Tbl. 0TMe

TI1M TOnbKO, 4TO npiiiMeHMTenbHO K AByMepHOH HH$OpMa~HH /Tene
K!-1HO !113c\6pa>KeHHR/ /S,l71·onTI1ManbHOe KOA11POBaHHe - Me>KKaApOBOe 

KOAHPOBaHHe. B nocneAHeM cny4ae KOppenR~II111 YCTpaHRIDTCR Me>KAY 

nocneAOBaTenbH~MH KaApaMH, KOTOp~e B 6onbWHHCTBe 04eHb 6nH3-
K11/17/. 

UH$poeoH MeTOA, ~BnAID~MHCR 4acTH~M cny4aeM paaHOCTH~X anro

pHTMOB, np!11BOAI-1TCA a pa6oTe118( AsTop npeAJ1araeT npH aHanHae 

pacnpeAeneHIIIH sMecTo o6~4Horo cneKTpa HaKannHaaTb ero 4HcneH

HYID npoH3BOAHYID. AnA 3Toro npH nocTynneHHH co6~TMA c aApecoM 

K a K-ro A4ei1Ky 3aHOBIIITCA +1, a a K-1 -ro aaHOCHTCA -1. H~
o6XOAHMO aapeaepB!-1pOBaTb OAHY R4eHKY AnA HaKonneHHA o6~ero 

4HCna nocTynHBWHX C06~TI1A, 4TO no3BOnHT BOCCTaHOBHTb cneKTp. 
Ha-aa KOHe4HOrO pa3peWeHMR cneKTPOB pa3HOCTb COCeAHHX 3Ha-

4eHHi1 cneKTpa acerAa 6~aaeT Me~bwe caMoro aHa4eHIIIA, 4TO no-

3BOnAeT AOCTHraTb coKpa~eHMA AaHH~x. Ha cpaBHMTenbHO rnaAKOM 

raMMa-cneKTpe 6~no nony4eHO COKpa~eHMe BABOe Tpe6yeMoi1 naMATH. 

Pa3BMB?A MeTOA, MO>KHO BOCnOnb30BaTbCA cneAYID~HMM 4MCneHH~

MH npOM3BOAHbiMM. AnA per111cTpau11M aTopoA 4MCneHHOH npo!I13BOAHOi1 

Heo6XOAHMO npH nocT nneHHH co6~TIIIA K 3anHcaTb -1~2,-1 a A4ei1KH 

K+l, K, K-1 cooTs TCTBeHHO 1-1 aape'aepa!11p08aTb ABe A4eAKM AilA 

BOCCTaHOBJleHHA cneKTp . Ho, KaK noKa3ano HCCileAOBaHHe BTOpOJit 

npoM3BOAHOA/lS~ 8 3TOM y4ae Ha4HHaeT 803paCTaTb AOilA CJly4aA

HOi1 KOMnOHeHT~. no3TOMY 6COJliDTH~e 3Ha4eHHA 8~COKMX npOM3BOA

H~X Ha4MHaiDT paCTH. 
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3$$eKTMBHOCTb MeTOAOB C>KaTHR AaHH~X, Oni1CaHH~X B 3TO~ paa

Aene npMMeHMTenbHO K 3aAa4aM AAepHotlt $113HK11, HeBbiCOKa. KaK 

npas11no, seni1411Ha coKpa~eHIIIA AaHH~x 4a~e acero paaHReTCA ABYM. 

3TO COOTBeTCT8yeT 11 TeopeTI14eCKOMy npeAeny, KOTOp~Jit Aaet Knac

CH4eCKaA TeOpi1A 11H$0pMa~I1H AnR TaKoro TMna AaHHbiX. MHOrMe H3 

nepe4MCneHH~X MeTOA08 MOryT npMMeHRTbCR "He KaK OCHOBH~e, a KaK 

scnoMoraTenbHble AnR 6onee cno>KH~X nOAXOAOB. 
Bo scex nRHB~A~HH~x MeTOAaX 11cnonbaoaanHCb no OTAenbHOCTIII 

YCTpaHeHMe HepasHoMepHOCTI1 HnH KoppenlllpoaaHHe A8HH~x. Cy~ecT

ayeT nyTb ysenl14eHHA 3$$eKT11BHOCT!I1 BepOATHOCTH~X /CT8TIIICTI14e
CKMX/ MeTOAOB aa C4eT OAHOBpeMeHHOrO yCTpaHeHHA 06011X BMAOB 

1136~T04HOCTI1. 

3. METOA~ C~ATH~ AAHH~X, 
HCnOnb3YIOll\HE 3nEMEHTbl 05PA50TKH HH<!>OPMAUHH 
/OToOP HH$0PMAUHM no OnPEAEnEHH~M nPM3HAKAM/ 

5onbWI1HCTBO MeTOAOB 3TOH rpynn~ HCnonb3yiDT Ha4anbH~e, 4a~e 

acero Ha~6onee npocT~e 11 6~cTp~e, 3Tanw o6pa6oTK11 11H$OpMaUH11 

C ~eJ1biD B~AeJ1eHHA Ha116011ee Cy~eCTBeHHOJit ee 4aCTI1 11 COKpa~~HMA 

o6beMa naMATI1 A11A xpaHeHI1R AaHHbiX .. 3TI1 MeTOAbl o6bt4HO npi1MeHAIDT, 

KOrAa !1138eCTH~ anropiiiTM nonHoA o6pa6oTK11 11 xapaKTep 11H$opMa~l111, 

KOTopaA A01l>KHa 6~Tb nony4eHa a pe3YJ1bTaTe ee np11MeHeHI1A. 

04eHb 4aCTO, ecnM He 111CnOJ1b3YeTCA C>KaTI1e, 3TH MeTOA~ nerKO 

OCy~eCT8JlAIDTCA 3Kcnep!11MeHTaTOpOM BH3yaJlbHO Ha 06WI1PH~X OAHOMep

H~X 111111 MHoroMepH~x nonAx 3Kcnep!I1MeHTaJ1bH~x AaHH~x. Ho TaKoA 

nOAXOA He 8CerAa B03MO>KeH 1113-3a He06XOAI1MOCTH p4eHb 60JlbWHX 

06beMOB naMATH H AOCTaT04HO COBepweHHbiX cpeACT>B npeACTasneHIIIA 
HH<!>opMaUHH. 

MeTOA~ 3Toro pa3Aena OCHOBaH~ Ha y4eTe onpeAeneHH~X CBOHCT8 

AaHH~x H no3TOMY OTJlH4aiDTCA 6onbWHM paaHoo6pa3HeM. CTPYKTypa 

H 3$$eKTHBHOCTb MeTOAa MeHAeTCA B 3aBHCHMOCTH OT 3aHHTepeco

BaHHOCTH nonb308aTenA TeM HJlH HH~~ acneKTOM AaHH~x. CpeAH 3THX 

MeTOAOB MO!KHO BbiAeJ1HTb ABa HanpaaneHHA: nOJly4eHHe HeKOTOpbiX 

<!>YHK~Htlt OT 60JlbWOrO 4HCJla 3Ha4eHHi1 perHCTpHpyeM~X nepeMeHH~X 

H Bb1AeJ1eHHe o6nacTei:1 c "none3HOi1 11 HH$OpMaUHei:1. 
npocTetltwHM npHMepoM nepaoro T111na anropHTMOB MO>KeT cny>KHTb 

aaMeHa AY6nHpoaaHHA /o6~4H~A npHeM A11A o6ecne4eHHA HaAe>KHOCTH/ 

npoaepKoA 4eTHOCTH npH C4MT~BaHHH IIIH<!>OpMaUHH: AononHHTehbH~A 
6HT cny>KHT A11A 3anHCH noKa3aTenA 4eTHOCTH 4Hcna CAHHHU /8 ABo

H4HOM npeACTaBJ1eH11H/ H AOCT8T04HO HaAelKHO KOHTPOJ1HpyeT Ka4eCT

BO C4HTbtBaHHA M HaMHoro 3KOHOMH4HeA AY6nHpoaaHHA. Cy~ecTsyroT 

Ill 6onee CJ10lKHble MeTOAbl nOA06HorO K~H'Tp0J1A. . 
oonee cno>KHOe npeo6pa3oBaHHe AaHH~x nepaoro HanpasneHMA -

MeTOA KOHTypHoro KOAHPOBaHHA, KqTopoe oco6eHHO YA06HO 8 ABY-
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MepHOM Cily4ae121~ CyTb MeToga COCT011T B npegcTaBileH1111 gaHHbiX 

~30I1WHI1RMI1, KaK Hanpi1Mep, e reorpa$114ecKwx KapTax. XpaHeHI1e 

KOOPA11HaT 1130Ill1tJI1i:1 BMeCTO scero o6oeMa gaHHbiX MO>KeT 6b1Tb 80 

MHOrHX Cily4aRX 3KOHOMH4HO, TeM He MeHee 3aAa4a nony4eHMR Ta

KOro npeACTasneHHfl AOCTaT04HO CilO>KHa / 21. 221 . 

3TO e~e OCilO>KHHeTCfl ~ TeM. 4TO B peanbHOM Cily4ae npHXOAHT

Cfl HMeTb AeilO C HCKa>KeHHbiMI;'I AaHHbiMM. no3TOMy B $1131-!Ke HI13KHX 

3HeprHi:1, oco6eHHO s npo~ecce HaKonneHI1H, wcnonbaosaH~e nogo6-

H~x anropHTMOB noKa ~eB03MO>KHO Ha-aa HX orpaHH4eHHOrO 6~CTpo

Aei1CTBHfl. 

Pa3BMTHe TaKara nOAXOAa MO>KeT 6~Tb ~enecoo6paaHo s ¢M3MKe 

B~COKHX 3Heprl11:1. npM aHailH3e ABYMepH~X MaCCMBOB /¢oTorpa¢11A, 

TeileH306pa>KeHMA/ 60ilbWafl 4aCTb 411C8Il COCTaB!lHeT HYilH. 0TI1114-

H~e OT HYilfl 3Ha4eHI1fl pacnonaraDTCfl BAOilb TpeKOB 4aCTH~, onpe

Ae!leHWe napaMeTpos KOTOp~x HBnHeTcH aaga4eA o6pa6qTKH. Cne~w

¢H4eCKHA sapHaHT TaKOi::l o6pa60TKM - anropMTM cne>KeHHfl no Tpe

Ky123~npHMeHeHHe 3Toro anropHTMa s npo~ecce npHeMa HH¢opMa~HH 

n03BOilfleT Cpaay aanHC~BaTb KOOPA11HaT~ TpeKOB 11 TeM CaM~M co

Kpa~aTb o6beM AaHH~X s AeCHTKH paa123/, 

.L\Ilfl npOI-13BOilbHbiX AaHHbiX MeTOA KOHTYPHOrO lif.>AI-1POBaHI-1fl BO 

MHOrOM npi-!MeHHM TOilbKO np1-1 Hai1H4HI-1 116biCTpbiX 11 anrop~-!TMOB. Pa-

60Tbl B 3TOi:1 o6naCTI-1 cy~eCTByiOT 1241• . 

Pa6oTy MHor1-1x anrop~-!TMOB npi1HHTO o~eHI-!BaTb cy6beKTI-1BHO. 

3To, KaK npaswno, Te anrop~-!TM~, AI1H KOTop~x nony4aTeneM I-1H

¢opMa~ww CilY>KHT 4enoseK. B TaK11X cny4aAx MO>KHO eocnonb30BaTb

Cfl csoAcTBaMI-1 4enoee4eCK11X opraHOB cnyxa M apeHI-lR 1-1 3Ha4HTenb

HO ynpocTI-!Tb AaHHble 15 •7•9 •17 •2 1. 251 . B ¢1-13HKe a¢¢eKTHe-

HOCTb COKpa~eHHfl AaHH~X MO>KeT 6~Tb yBei1H4eHa sa C4eT npi-1Me

HeHHfl TaKoro T!-lna anropHTMOB, eCilH HH$0pMa~Hfl npeAHa3Ha4aeTCfl 

AI1R BHayanbHoro 'KOHTPOI1H, a He Ailfl npe~M3HOHHoR o6pa6oTKH. 

.[lpyraH 6onbwaR rpynna MeTOAOB C>KaTHfl AaHH~X OCHOBaHa Ha 

B~fiBileHHI1 y4aCTKOB Cy~eCTBeHHOi::l /no KaKHM-TO KpMTepHRM/ MH

$OpMa~HM H OT6pac~8aHMH Bcei::l OCTa!lbHOA. no TaKOMy npHH~Hny 

pa6oTaDT anepTypH~e anrOpHTM~, KOTOp~e npMMeHRDTCfl npH nepe

ga4e HH¢opMa~MH. Hx noAp06Hoe onHCaHHe, a TaKme nonHyD 6H6nMo

rpa¢HD no 3TOMY 80npocy, MO>KHO HaATH B KHHr€ 8.A.C8HpMgeHKO/~/ 

AnepTypHble anropHTMbl BbiA8IlHDT 11 HH¢opMaTHBHble BbiQOpKM 11 M3 

speMeHH~x nocneAoBaTenbHOCTeA AaHH~x npH noMo~M annpoKCMMa~HH 

H cpa8HeHHfl pe3YilbTaTOB annpOKCHMa~HH C peanbH~MH 3Ha4eHHHMM. 

EcnH annpoKCHMaljHH cna6o /no HeKoTopoMy KPHTepHD/ oTnH4aeTcH 

OT TeKy~ero 3Ha4eHHH, TO aanMCb MilM nepega4a 3TOro 3Ha4eHHH He 

HY>KHa. 3TH anrop1-1Tt-lbl cMnbHO paam<~4atOT'c.R no 8MAY annpoKCMMVI

pyo~eA ¢YHK~MH, cnoco6y annpoKCMMa~MM M APYrMM geTanHM 151 . 

npMMeHeHHe anepTypHbiX anrop~TMOB 3aKill04aeT B ce6e npOTMBO

pe4Me: anropMTM "pa6oTaeT" TOilbKO npM 803MO>KHOCTM xopowei::l an

npoKCHMa~HVI, HO e'cnM OHa M3Bec,-Ha, io MH¢opMal1MR ilM.weHa ct~blcna. 
I 
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3To OC06~HHO XOpO!UO BMAHO npM annpOKCMMa~HM KOHCTaHTOA /TaK 

Haa~saeM~A npeAcKaaaTeilb Hynesoro nopHgKa./nHn//. B~xog wa 

3Toro npOTHBOpe4Hfl - B npHMeHeHMH nogo6H~X anropHTMOB K ga~

HbiM, COCTOHli!HM H3 60ilbWMX y4aCTK08 XOpOWO annpOK01MI1pyl0~11XCH 

o6nacTel1 H MailbiX y4aCTKOB APYroro poga. B pa6oTe /6/ npi1BOAI1T

CH xapaKTepH~A npi1Mep yga4Horp HCnOilb308aHI1fl nHn. Anropi1TM 

11Cn_onbaosancH Ailfl nepega4w AaHHbiX o pagi10I13Ily4eHww ConH~a, 

KOTOpoe xapaKTepl13yeTCfl BCn~WKaMH H AI1HT8IlbH~MM cnOKOAH~MM 

nepwogaMH. npH 3TOM 06beM gaHH~X yga!lOCb COKpaTHTb B geCaTKH 

pas c npwMeHeHweM nHn no cpasHeHHIO c Henpep~sHoA nepega4ei:116 ~ 
HHTepecH~A npMMep wcnonbaosaHI1H IlMHeAHoro npegcKaaaTenR 

AI1H HY>KA $H3HKH s~COKHX.3Heprwi:1 on11caH s pa6oTe'47!B 3TOM cny-

4ae IlMHei::lH~A npegcKaaaTeilb npHMe~HilCH gnR HaxomgeHHH Koopgw

HaT TpeKOB 4aCTH~ Ha 11306pameHHHX, nony4eHH~X CO CTpi1MepHWX 

11-1!111 nya~pbKOBWX KaMep. 

TaK me 3¢¢eKTMBH~ H MeTOAW OKOH npH 113MepeHHH CTaTHCTM4e

CKI1X pacnpeAeneHHA, xapaKTepw3yD~11XCH Hai1114HeM o6nac~ei:1 flHKOB. 

Mo>KHO HaATH aHanorwD Me>Kgy BWAeileHweM n11KOB B pacnpeAeileHHfiX 

H y4aCTKaMw aKTHBHOCTI1 s npi1BeAeHHOM np11Mepe. Cy~ecTseHHWM 

OT IlH4M8M fi8Il.AeTCH TO!lb KO npo~eCC Bbi60pK\II 11 nOI183HbiX11 11!111 aK

TVIBH~X y4aCTKOB. npw nepeAa4e HH¢0pMa~HH He Cy~eCTByeT Apyro

ro cnoco6a oT6opa, KpOM~ ocHosaHHoro Ha aHan11ae npeA~AY~eA 

4aCTI1 coo6~eHI1H . .L\Ilfl OT6opa y4aCTKOB pacnpeAeileHHA 8 MeTOAe 

OKOH 11X MO>KeT 6~Tb HeCKOilbKO. MO>KHO HCnOilb30BaTb anpwOpH~A 

OT6op C y4aCTHeM 3KcnepMMeHTaTopa 11!111 aBTOMaTH4eCK11i:1 OT6op126 ·~S/ 
C TeXHH4eCKOA T04KH 3peHHfl MeTOA OKOH peanw3yeTCH Ha ypOBHe 

aHanorosoi1 3IleKTpOHHKH M Ha ypOBHe ~1(1¢pOBOi1 HH¢0pMa~HM /26,27/, 

5WCTpOAei1CTBHe MeToga OKOH onpege!lfi8TCH CKOpOCTbiO COpTH

POBKI1 C06biT11i1 no OKHaM, a 3¢¢eKTHBHOCTb - COOTHOWeHH~M 11 no

I1e3Hb1X11 M 116ecnone3HbiX 11 y4aCTKOB. ,l\rlfl KOHKpeHibiX CI1y4aes B 

o6nacTH raro~Ma-cneKTpoMeTpl-111 126 • 27 •281 coKpau~eHI1e AaHHbiX Me-

TogoM OKOH HaXOAHilOCb Ha ypoBHe AeCHTKOB HilM ~ame COTeH. 

noAp06H~i1 paa6op MeTOAOB B~Aei1eHI1H none3HOi1 HH$OpMa~~M cogep

>KMTCH 8/4/ H/2S~TaM JKe MOmHO Hai1TM CC~IlKH Ha OpHrHHa!lbHWe 

pa6oTbl. 
HeCMOTpfl Ha BWCOKy~ 3¢¢eKTMBHOCTb, MeTOA OKOH HCnOI1b3yeT

CH/IlHWb Ha onpeAeneHHOM ypoBHe M3MepHTei1bHoi:1 TeXHHKH. Ero npw

MeHeHio1e CBH3aHO C HeKOTOp~MH TPYAHOCTFIMI1. 8 BapwaHTe C anpw

OpHO~ ceneK~I1ei1 B03Hio1Kaey He06XOAio1MOCTb noArOTOBKH 60I1bWOrO 

o6beMa AaHHWX AO 3KcnepMMeHTa, nos~wa~TCH Tpe6osaHHR K anna

paType, ycno>KHH~TCR H3MeHeHHfl s XOAe 3KcnepHMeHTa. KpoMe Taro, 

4aCTO nOI10lKeHMe see~ none3HOi1 4aCTH 11H~OpMa41o1M HeM3BeCTHO. 

EcnH nonomeHwe y4aCTKOB aaAaeTcH 3KcnepHMeHTaTopoM no XOAY 

3KCnepHMeHTa, TO game B caMOM OnTHMa!lbHOM Cily4ae - pa3MeTKa 

Ha AHCnnee CBeTOBWM KapaHAaWOM - 3TO Tpe6yeT 60I1bWMX 3aTpaT 

KBai111$H~HPOBaHHOrO py4HOrO Tpyga. 
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ABTOMaTH4eCKH~ eapHaHT OT6opa Tpe6yeT o6pa60TKH B npo~ecce 
HaKonneHH~ HH~OpMa~HH. 3Ta aaAa4a e ~H3HKe HH3KHX 3HeprH~ AO
CTaT04HO CflOlK~a H .qonlKHa pewaTbC~ 6biCTpO B YCflOBH~X. Hen.onHOH. 
HH~OpMCi~HH. 1 

\ 

no Mepe pa3BHTH~ B03MOlKHOCTe~ perHCTpHpy~~e~ annapaTyp~ 
MeTOA OKOH ece pelKe HcnonbayeTc~ HenocpeACTBeHHO e npo~ecce 
HaKonneHH~ HH~OpMa~HH. C APYrO~ CTOpOHbl, OH CTan WHPOKO np~
MeH~TbC~ B pa3nH4HbiX nporpaMMaX o6pa60TKH MHOrOMepHbiX AaH
HbiX /29,30/. 

HeAOCTaTKH MeTOA~ OKOH CTHMYflHpoeanH nOHCK MeTOAOB, KOTOp~e 
noaeonHnH 6~ npocTo H 6ea BMewaTenbc~ea 4enoeeKa oT6HpaTb HH
~opMa~H~. 0AHHM H3 TaKHX nOAXOAOB ~endeTC~ accO~HaTHBHbiH Me
TOA. Ero MOlKHO paccMaTpHBaTb KaK MeTOA OKOH C eAHHH4H~MH paa
MepaMH nocneAHHX, KOTOp~e Haa~ea~Tc~ AecKpHnTopaMH. Cy~eCTBeH

Hoe qTnH4He MeTOAa OKOH OT aCCO~HaTHBHOrO 3aKn~4aeTC~ B cne
AY~~eM: B nepBOM KOOPAHHaT~ OKOH 3aHHMa~T He3Ha4HTenbHY~ 4aCTb 
naM~TH, BO BTOpOM - nonOBHHy; B nepBOM nOHCK OKOH - npOCTa~ aa
Aa4a, a An~ BToporo - HaH6onee TPYAOeMKa~. PaaBHTHe acco~Ha
THBHOro MeTOAa MOlKHO npocneAHTb no KHHre 8. Coy4eKaf28/ B KOTO
pOH npHBeAeHo HanolKeHHe 6onee paHHHX pa6oT aeTopa. 06aop,eKn~-
4a~~HH H OTe4eCTBeHHble pa60Tbl, AaH B 141• 

CaM~A npocTOH eapHaHT pa6oTbl acco~HaTHBHoro anropHTMa co
CTOHT B cneAy~~eM: nOCTyna~~He KOAbl C06biTH~ aHanH3HPY~TC~ Ha 
HanH4He e cnHCKe AeCKpHnTopoe. EcnH AeCKpHnTop HaXOAHTC~ e 
CnH~Ke, TO B COOTBeTCTBY~~y~ AaHHOMy AeCKpHnTopy 1 ~4eHKy A06as
n~eTC~ eAHHH~a. EcnH HeT - BBOAHTC~ B CnHCOK HOB~H AeCKpHnTop, 
a B COOTBeTCTBy~~y~ eMy ~4eHKy aanHCbiBaeTC~ eAHHH~a. 3TOT ea
pHaHT o6naAaeT ABYM~ HeAOCTaTKaMH: 6onbWOe 4HCnO cpaBHeHHH H 
BepO~THOCTb Bb16opa HenpaBHflbHOrO AeCKpHnTopa npH HanH4HH ~OHa. 

nepBbiH HeAOCTaTOK MOlKeT 6b1Tb yCTpaHeH nporpaMMHo128/ HflH 
npH nOMO~H cne~HaflH3HPOBaHH~X yCTpOHCTB/31~8 KOTOp~X npOBOART
C~ OAHOBpeMeHHO cpasHeHH~ npHXOA~~ero aApeca c rpynnoH aApe
cos H3 cnHCKa AeCKpHnTopos. npHH~HnHanbHaR paapeWHMOCTb 3aAa~H 

B OTCYTCTBHe ~OHa 03Ha4aeT, 4TO accO~HaTHBH~H aHanH3 RBnReTCR 
CaM~M npOCT~M H T04H~M cnoco60M perHCTpa~HH pacnpeAeneHHH B 
rpaHH~ax CflOlKHOH ~OpM~ npM OTCYTCTBHH 3Ha4eHHH BHe rpaHH~. 

npH HanH4HH ~OHa, KOTOpbl~ MOlKeT Ha OTAeJ]bHbiX y4aCTKaX npe
BbiWaTb 3~~eKT /cneKTpbl 4aCTH~ H raMMa-KBaHTOB/, accO~HaTI1BHbl~ 
anropHTM AOnlKeH BKfl~4aTb CflOlKHbiH CTaTHCTH4eCKHH aHanH3, 4TO 
npHBOAHT K noTep~M H 6biCTPOAe~CTBHR, H ~OKpa~eHHR naM~TH. no 
3TO~ npH4HHe accO~HaTHBHbiH MeTOA He Hawen WHpOKOrO npHMeHeHHR 
B o6naCTH ~H3HKH HH3KHX 3HeprHH, XOTR Ha OTAeflbHbiX THnax AaHHbiX 
OH Aaean coKpa~eHHe o6oeMa naM~TH 6onee 4eM s AecnTb paa 128 ·32! 

nepe4\.icneHH~e B AaH\-iOM pa3Aene MeTOAbl ClKaTHR AaHHbiX o6na
Aa~T HaH6onee BbiCOKO~ 3~eKTHBHOCTb~, KOTopa~ AOCTHraeTCR 3a 
C4eT HanpasneHHOCTH HX Ha onpeAeneHH~H acneKT HH~OpMa~HH. Cne-
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AYeT OTMeTHTb, 4TO 6onbWa~ 4aCTb MeTOAOB 3TOrO pa3Aena Heo6-
paTHMa, TO eCTb He n03BOn~eT BOCCTaHaBnHBaTb nepBH4H~H BHA 
HH~opMa~HH, HcKn~4aeT nosTopHble o6pa6oTKH APYrHMH MeToAaMH. 
3TO npeAoRBnReT OC06ble Tpe6oBaHHR .K Bbi60py H HCnOflb30BaHH~ 
TaKHX MeTOAOB. 

/ 

4. Cl!<AHIE ,L\AHHbiX C nm10il.lbl0 nPEOoPA39BAHI-1t:l 

MeTOA~ npeo6pa30BaHHR AaHH~X MOlKHO crpynnHpOBaTb TaK: Me
TOA~ cne411anbH~X hpeo6pa30BaHH~, npeo6pa3oBaHH~ KOOPAHHaT, 
pa3nOlKeHHe no CHCTeMaM ~YHK~H~. 

Cne~HanbH~e npeo6paaosaHHR AaHH~X c ~enb~ coKpa~eHH~ HX 
o6oeMa Tpe6y~T xopowero 3HaHH~ KOHKpeTHOH aaAa4H. 

C~Aa ~OlKHO OTHeCTH pa3nH4H~e npeo6pa30BaHH~ KOOPAHHaTHO~ 
nnOCKOCTH nonR AaHH~X B KOOPAHHaTHy~ OCb C nOMO~b~ CflOlKeHHR, 
YMHOlKeHHR H T.A. nepBH4H~X KOAOB npH ABYMepHbiX H3MepeHH~X/l 9/ 
npH 3TOM cneAyeT noA6HpaTb npeo6paaosaHHR, KOTop~e cnoco6cT
sy~T npORBfleHH~ TaKHX CTpyKTyp AaHHbiX, KOTdpble npeACTaBn~IOT 
HaH60flbWH~ HHTepec B AaHHOM H3MepeHHH H n03BOflRIOT COKpqTHTb 
o6~HH 06oeM HH~OpMa~HH. . 

CoKpa~aR o6oeM AaHHbiX s AeCRTKH HnH Aame coTHH paa, BMeCTe 
,~eM MOlKHO COXpaHHTb B03MOlKHOCTb Ka4eCTBeHHO~·o~eHKH BCero 

ABYMepHoro pacnpeAeneHH~ no ero OAHOMepHoMy o6paay1191 npHMe
HeHHe AaHHOH MeTOAHKH OCTaBnReT B03MOlKHOCTb H KOflH4eCTBeHHOrO 
aHan11aa ABYMepHoro cneKTpa c HcnonbaosaHHeM MeTOAa peweHH~ 
HeKoppeKTH~X 3aAa4 120~npH 3TOM He06XOAHMO HCnOnb30BaTb HeCKOnb
KO OAHOMepH~X HHTerpanbH~X o6pa30B OAHOBpeMeHHO. 
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YHHBepcanbH~x pe~enTos, onpeAenR~~Hx, KaKHe npeo6paaosaHHR 
cneAyeT HcnonbaosaTb, noKa HeT, H ny4we scero npoHnniOCTpHpo
saTb npHH~Hn Ha npHMepe. npH onpeAeneHHH xapaKTepHCTHK OCKOn
KOB Aen~~HXCR se~ecTB /WMHT H AP· 1331 I OAHOBpeMeHHO H HeaasH-
CHMO onpeAen~nacb 3HeprHR OCKOnKOB AeneHHR E 11 epeM~ npone-
Ta T. HaKonneHHe ABYMepHoro cneKTpa, KOTopbl~ 11Men 10 5 KaHanos, 
Tpe6osano orpoMHoro KOnH4ecTea co6~TH~ AeneHI1R. BMecTe c TeM 
sem14HHbl E .H T He RBnRIOTC~ Heaasi1CI1MbiMI1. BenH411Ha ET2 nponop
~HOHanbHa Macce ocKonKa. TaKHM o6paaoM, ABYMepHbl~ cneKTp o6yc
nasnl1saeTCR OAHOMepH~M MaccoebJM pacnpeAeneHHeM, a ero perHcT
pa411R noasonReT Ha ABa nop~AKa yMeHbWHTb 4Hcno KaHanos, yny4-
WI1~b CTaTI1CT11Ky. 

04~Hb 6n113KH TaKHM npeo6paaosaHHRM npeo6paaoeaHI1R KOOPAI-1-
HaT. 3Haf! o6~y10 TeHAeH4HIO noBeAeHHR 113MepReMbJX BeflH411H, MOlKHO 
nOA06paTb TaK11e KOOPA11HaT~, B KOTOp~X HaH6onee nOflHO npORBfl~

eTCR CTpyKTypa AaHHbiX. 1l-13BeCTHO, Hanpi1Mep, 4TO CflOlKHble · CYMMbl 
3KcnoHeHT ny4we.aHanM311poeaTb np11 pa3611eH1111 oTpeaKa 
Ha MHT~peanbl aKcnoHeH411anbHO 113MeHRIO~eAcR Afl11Hbl 134 ~ B HeATpoHo-
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rpa$1-11-1 CylJ.IeCTByiOT MeTOAbl/ 35( COKpalJ.IaiOlJ.IHe 06beM AaHHbiX nyTeM 
npeo6paaoeaHHB npocTpaHcTea M3MepeHHH. 

nocKOilbKY nOA06Hbie npeo6pa30BaHHB 
1
npeAnOnar.aiOT rny60KOe 

noHHMaHHe npo~eccoe, ne>KalJ.IHX e ocHoee nony4aeMbiX AaHHbiX ,-· paa
BHH1B TaKHX MeTOAOB CIJeAyeT OlKHAilTb OT 3KCnepHMeHTaTopOB. 

HaH6onee YHHBepCaiJbHble MeTOAbl ClKaTHH AaHHbiX OCHOBaHbl Ha 
paano>KeHHH no CHCTeMaM nHHeRHo HeaaBHCHMbiX ll>YHK~HR. AnR npo
CTOTbl Bbi4HCil6HHVt CHCTeMa !lJYHK~HH, KaK npa BHIJb, Bbi6YipaeTCR op
TOC"OHaiJbHOH. 

3Ta rpynna MeTOAOB ClKaTHB AaHHbiX 06beAHHReT MeTOAbl, OCHOB
HaR ~enb· I<OTOpbiX - COXpa.HeHHe HH$OpMa~Hf.1 6IJH3KOH /no ycTaHOB
neHHOH HOpMe/ K YICXOAHOH. HopMa CTpOYITCR Ha seeM MHOlK6CTBe 

I " 
HCXQAHWX K BOCCTaHOBIJeHHbiX nocne npeo6pa30BaHHB BeiJH4HH. TaKOH 
nOAXOA nOApaayMeBaeT nOIJHOe coxpaHeHYIB CTpyKTypbl AaHHbiX H 803~ 
MOlKHOCTb HX npcneAYIOlJ.IeH MHOrOKpaTHOH.o6pa60TKM pa3~M4HbiMM Me
TOAaMH. B OTIJH4~1e oT c>KaTHR c HSJloili:aoeaHYieM 3IJeMeHTOB o6pa6oT
KH, 3TO QOIJee YHHBepcaiJbHbiH ~~ e>'ObeKTHBHbiH nOAXOA. 

npHMeHeHHe OpTOrOHaiJbHbiX£eo6pa30BaHYIH pa3H006pa3HO: 3TO 
npHMeHeHHe no THny o6peaaiOlJ.I ro $HIJbTpa 136(6noKoeoe KeaHToea
HHe /5/ /a 3TOM CIJy4ae BbiHrp ILU AOCTHraeTCfl 6nar.oAapR Bbt6opy 
ypOBHR AHCKpeTH3a~HH npeo6p 30BaHHbiX AaHHbiX/, noporOBbiH OT6op 
COXpaHeHHe. KOMnOHeHT, npeBbiWaiOlJ.IHX onpeAeiJeHHYIO BeiJ1.14HHY /5,37 I, 

npHMeHReMble OPTOrOHaiJbHble 6a3HCbl pa3IJH4Hbl H OfiyCIJOBIJeHbl 
cno>KHOCTbiO peanHaa~HH. 3To npeo6paaoeaHHe $ypbe138~Yonwa-AAaMa
pa1371 H 6m13KHe ~<~M 139 1, Xaapa 140 ~ nHnoo6pa3Hbte $yHK~HH 14 1.48/, 
nomHiOMbl 3pMHTa1421, npeo6paaoeaHHe KopyHeHa- Jloesa-nyra4eBa 136 ·43/ 
M AD· OnwT npHMeHeHHR opToroHaiJbHbiX npeo6paaoeaHHH noACKa3blea
eT BBeAeHHe B Ka4eCTBe O~eHKH KOilH4eCTBa HH$OpMa~HH nocne npe
o6pa30BaHHR cyMMapHoi1 AIJHHbl nporpaMMbl o6paTHoro npeo6paaoea
HHR H ~€IJM4HH, He06XOAHMbiX AI!R TaKara npeo6pa3oBaHHR. noAOfiHafl 
o~eHKa cornacyeTCR c anropf.1TMH4eCK1.1M nOAXOAOM A.H.KonMoroposa 
H 6IJH3Ka no Be!IH4HHe K BB6AeHHOMY HM nOHfiTHIO 11 CI!OlKHOCTb 11 121. 

npH HCnOIJb30BaHHH BCeX OpToroHaiJbHbiX npeo6pa30BaHMH, He 
HMeiOlJ.IHX 116biCTPbiX 11 anrOpHTMOB peaiJH3a41.1H, He06XOAHMO xpaHHTb 
IJH60 nporpaMMy nony4eHMH OpToroHaiJbHbiX $yHK~HH, IJI-160 3Ha4eHHR 
!lJYHK~HH. no 6biCTPOAeHCTBHIO npeo6pa30BaHI.1R ABYMepHoro MaCCHBa 
NxN Tpe6yiOT K 1N 4 onepal\HH e o6ll.leM cny4ae 11 K2 N2 logN 2 -

np11 Hani14HI1 "6blcTporo" anropHTMa, K1 11 K2 - KO~$$H~HeHTbl npo
nOPL\HOHanbHOCTI1, He aaBMCRlJ.IHe OT paaMepoe MaccHBa. EcnH npH 
nOCTynneHI1H C06b1THR HaKaniJHBaiOTCR no OAHOMy, TO, BOCnOilb3QBaB
WHCb CBOHCTBaMH AeiJbTa-$yHK~HH Ha CeTKe, 3aAa4y MOlKHO 3Ha4H
TeiJbHO ynpOCTHTb, Ho BOCCTaHOBIJeHHe AaHHbiX OCTaeTCR CBR3aHHbiM 
C orpOMHbiM 06beMOM Bbi41-1C!leHHH. 

4alJ.Ie ecero, ecn11 Hcno!lb3YIOTCR npeo6paaoeaHHR !l>ypbe, Yonwa 
H nOAOfiHble 11M, OHI1 BbiRBrlfiiOT CaMble 06lJ.IHe 4epTbl CTpyKTypbl AaH
HbiX. HCK!1104eHHi COCTaBnReT, Ha~p11~ep, KOAHPOBaHHe 3ByKOBbiX CHr-
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Hanoe, KOrAa 6aaHc coenaAaeT c annapaTypHoi1 IlHH~ei1 144~Cy~ecT
BYIOT ~ npeo6paaoeaH~fl, KOTOpble OT.pa>KaiOT ~ 6onee KOHKpeTHble 
ceoi1cTea. TaK,B ABYMepHoM cny4ae MHOrHMH onTHManbHbiM~ ceoAcT
eaMH o6naAaeT paano>KeHHe no c~HrYilfi.PHbiM 3Ha4eHHHM 140,4.5/. 

CsoAcTaa paano>KeH11R no CHHrynHpHbiM aHa4eHHRM o6ycnoeneHbl 
era onpeAeneHHeM: n106aR ~ei1cT£HTenbHaR MaTp~~a A npeAcTaBHMa 
B B~Ae 

A =Ua-VT, /3/ 

rAe U M V - MaTpl1~bl, CT0!16~bl KOTOpbiX fiBflRIOTCB C06CTBeHHbiMI1 
aeKTopaMH MaTpl1~bl A TA ~ AA T coOTBeTCTBeHHO; a - co6cTBeHHbte 
3Ha4eH~R 3THX MaTPH4 /~!1M CHHryiJRPHble 3Ha4eHHfl/, 3Ta $OpMyna 
Mo>KeT fibiTb aanMcaHa 11Ha4e: 

R 

A .. = ~ ak· U 'k V.k , 
l.J k=i I J /4/ 

rAe R- paHr MaT~~~bl. npHMeHRR nOA06Hble npeo6pa30BaHI1R K ABy
Me.pHbiM pacnpefeneHHRM, B 4aCTHOCTH K cneKTpaM raMMa-raMMa
COBnaAeHVIA/46, OKa3anocb B03MOlKHbiM 6naroAapR yMeHbWeHHtO R He 
TOilbKO COXpaHI-1Tb CneKTpbl 6!1H3K11M~ no HOpMe K ~CXOAHbiM, HO 
11 AOCTH4b 3$$eKTa $MflbTpa~11M noMex.npH 3TOM AOCTHraeTCR 8-KpaT
HOe COKpalJ.IeH!:1e 06beMOB AaHHbiX. 3TO n03B0!1ReT xpaHI1Tb cneKTpbl. 
COBnaAeHHH B BHAe U , V ,a Henocpe.QCTBeHHO B onepaTMBHOH naMR

ITM fiO!lbWHX 3BM.80CCTaHOB!leHHe OAHOrO 3!1eMeHTa cneKTpa Tpe6yeT 
2xR onepa~~H yMHOlKeHMA no BblpameHHIO /4/, 4TO 3Ha4HTe!lbHO 
fibiCTpee COpT~pOBK11 C BHeWH~X HOCI1TeneA H He YCTynaeT noKa3aTe
flfiM 

11
fibiCTpbiX11 anropHTMOB. C T04KH 3peHI1B Cll<aTI1fl AaHHbiX 3TH 

CBOACTBa OC06eHHO \~eHHbl ,QnR AaHHbiX C HaiJ~YHeM CHMMeTpi-11-1 no 
OCH MaTpH~bl. KpoMe Toro, 3TO npeo6paaoeaHHe onT~ManbHO no KpH
TepHIO 06beMa AaHHbiX, nporpaMMbl 80CCTaHOBileHHfl 1-1 6biCTpo.QeHcT
B1410, KOTOpOe AilR BOCCTaHOBneH~R He Xy>Ke noKa3aTe!lR 116biCTPbiX 11 

anropHTMOB. 

AnrOpHTMbl ClKaTHfl AaHHbiX, OCHOBaHHble Ha OpToroHa!lbHbiX npeoti
pa30BaH~RX, HMeiOT ellle ABa npeHMylJ.IetTsa. Bo-nepBbiX, OH~ AOnyc
KaiOT np~MeHeHMe B Ka4eCTBe AOnOnH~TeflbHbiX - anrop~TMOB nepeoA 
rpynnbl. Bo- BTOpbiX, npH npaBI1flbHOM HCnO!lb30BaHHH OHI-1 11YI1Y4WaiOT 11 

.QaHHble, M36aBIJflfl IIIX OT 4aCTH noMeX /KaK np~Mep MOll<HO npHBeCT~ 
npeo6paaoeaHHe $ypbe, npH Hcnonb30BaH1.1H/ KOToporo yMeHbwaeTCR 
BbiCOK04aCTOTHbiH WyM/. 

npaeHnbHbiA noA6op anrop~TMa 111 opToroHanbHoro 6aa1-1ca AaeT 
B03MOlKHOCTb, KaK npaB1.1IlO, A061.1TbCfl 3TI1MM MeTO.QaMH COKpa1l\eHHR 
o6beMOB naMRTI1 AO 10 paa. np~ 3TOM Ba>KHaR PO!lb npHHaAnelK~T 
cne~I1$HKe 11CcneAoBaHI1R H nony4eH11R AaHHbiX. KpoMe Taro, cneAYeT 
o6paTHTb BHHMaHHe Ha OAHO 06CTOHTeiJbCTBO: 4enecoo6pa3HO 11CKaTb 
npHMble nyTH nony4eHHR 1-13 ClKaTbiX AaHHbiX ~HTepecyiOlJ.IeH HaC 11H$op-

13 



,. 

Ma~HH. 3TO He BcerAa 04eBHAHWR nyTb, H·4aCTO cmaTwe AaHHWe 
BOCCTaHaBn~t~ea~T B nepBOHa4anbHY~ $OpMy Ill 3aTeM npOBOART o6pa-

66TKy o6br4HbiM cnoco6oM, 4TO ,aH'a4~t~TenbHO ycnomH.AeT nyTb' nony-
4eHH.fl OKOH4aTenbHOR HH$d~Ma~HH. CeepHyTwe 3KCnepHMeHTanbHWe 
AaHHbre np'~t~- npae~t~nbH6M Bbr6ope npeo6pasoeaHHR MoryT 6brTb AOCTa
T04HO 6nH3KH K KOHe4HOMy pesynbTaTy Ill 3TO HaAO HCnOnb30BaTb. 

5. 3AKJli04EHHE 

a HaCTOR~eA pa6oTe aBTOpw'np~t~BenH O~eHKY 1MeTOAOB H npHeMOB 
COKpa~eHHR 06beMOB AaHHbiX C n03H~IIIA $1113HKa-3KCnepHM.eHTaTOpa. 
Mbr HaMepeHHO Mano YAenRnH BHHMaH~t~R noAp06HOMY on~t~caH~t~~ anro
p~t~TMOB Ill aK~eHTHpOeanH BHHMaHHe Ha TeX MOMeHTaX, C KOTOpWMH 
npHXOAHTCR CTanKHBaTbCR npH BW6ope Ill lt!Cnonb30BaHHH MeTOAOB 
cmaTHR. 

BamHWM,MW C4~t~TaeM 111 coeg~t~HeH~t~e npaKTH4eCKHX MeTOAOB c ocHo
eaMH TeOpHH HH$OpMa~Hitl B paanH4HWX ee eap~t~aHTaX. 

Ha~t~6onee nepcheKTHBHa, KaK HaM KameTCR, ~ HaCTOR~ee epeMR 
rpynna. MeTOAOB, CBR3aHHaR C npeo6pa,3oeaH~t~eM AaHHbiX. 3TH MeTO
AW HMe~T BWCOKHe noKa3aTen~t~ Ill B 3¢$e~THBHOCTH cmaTHR, Ill no 
6b!CTpOAeAcTBHIO, noapOnR~T COXpaHRTb HH(I>OpMa~~~~~, 6nH3 KY~ K HC

XOAHoA. Oco6eHHO BWAenR~TCR e 3TaA rpynne anrop~t~TMW ~ 6aa~t~coM 

.. npeo6paaoeaHHR, "onpeAenReMwM caMHMH AaHHbiM!II. 
MeTOA paanomeHHR no CHHrynRPHWM 3Ha4eHHR~ MomeT 6WTb pea

n~t~aoeaH C TeM me KOI1!'14eCTBOM onepa~HA, 4TO Ill y 116b!CTpb!X 11 an

rapHTMOB opToroHanbHbiX npeo6paao~aH~t~A 146 '. B gononHeH~t~e oTMe
THM, 4TO opToroHanb~we npeo6pasoeaHHR MoryT ~t~cnonbaoeaTb MeTo
AW nepeoA rpxnnw KaK ecnoMoraTenbHWe 111 caM~t~ MoryT 6wTb e ponH 
BCnOMoraTenbHbiX, Hanp~t~Mep, AnR MeTOAa OKOH H eMy nOA\)6HbiX. 

B aaKn~4eH~t~e aeTopw ewpama~T 6narogapHOCTb r.A.OcocKoey aa 

noneaHble o6cymAeHHR pa6oTw npH noAroToeKe ee K ne4aTH. 

JlHTE-PATYPA 
\ ' l• 

1 . WeHHOH K. Pa6oTbl no Teop~t~H HH¢opMa~~~~~~~ 111 KH6epHeT~t~Ke. HJl., 
M., 1963, ~.83·0. . , . . ' 

2. KonMoropbe A.H. ripo6neMw nepega4H HH¢opMa~~~~~~~. 
1'965, ·T.1, Bbln.1, c.3-11. · 

3. Onbxoec~HA ~.6., Hosocenoe O.H., 
gaHHbiX rl'p~t~ TeneH3MepeHHRX. 11 Coe. 

4. MaTan~t~Ha Jl.A. 3~eKTpOHHWe MeTOAW 
M., 1973, c.520. 

MaHoe~.ee A. ri ... 'Cm~T~t~e 
paA~t~o", M., 1971, c.3o4. 

~ •' . 
RAepHOH $~t~3~KH. ATOMH3gaT, 

5. Ce~t~PHAeHKO B.A. AHan~t~a c~t~cTeM co cmaT~t~eM AaHHbiX. "CBR3b 11 , 

M., 1977, c.183. . · 

1'4. 

I ~ 

!( 
I 

' i 
I 

. ... 
1. 

\ .... 
11 

I 

6. Kn~ee B.H., CBHPHAeHKo B.A. nepeAa4a coo6~eH~t~A c noew
weHHoA lt!H$0pMaTHBHOCTblq /PaAH03neKTpOHHKa •H ·CBR3b/ l (13Ha
HHe11, M., 1973, N'8. 

7. KopTMaH C.H. THH3P, 1967, T.55i ~3, c.88. 
8. X04MaH A. THH3P, 1967, T.55, ~3, c.21. 
9. AHAP~C C.A. THH3P, 1967, T.55, ~3, c.25. 
10~ Wilkins L.C., Wintz P.A. Bibliography on Data Compression, 

Picture Properties and Picture Coding. IEEE, 1971, ·tr. 
IT-17, No.2, p. 180-197. 

11. MaK-KpaK~H A., AopH Y. 4~t~cneHHwe MeTOAW 111 nporpaMMHpoeaH~t~e 

Ha ¢opTpaHe. "M~t~p", M., 1977, c.584. 
1.2·. Culhane J.L., Nettlesship R. IEEE, 1968, tr.NS-15, ·No.2, 

p.3. 
13. Hooton I.N.,·Best G.C. NIM, 1967, vol.56, pp.277-284. 
14. WTapbKOB t::l.M.· B KH.: Kog~t~poeaH~t~e e cnomHbiX CHCTeMax. 

"HayKa", M., 1974. 
15. Dishon Y~ Computer Design, 1977, No.4, pp.85-90. 
16. ll~t~¢poeoe TeneBHAeH~t~e /noA peA. M.H.Kp~t~eoweeea/. "CBR3b 11

, 

H., 1980, c.263. 1 

17. Inouye T. NIM, 1971, vol.91, p.581. 
1.8'.--Waugn J. B.S. N I Me, 1,968 ,. vo I . 58, pp. 293-297. 
19. rpoMOB K.H. HAP· nT3, 1974, ~4, c.64. 
20. T~t~xoHOB A.H., ApceHHH B.H. MeTOAW peweHHR HeKoppeKTHWX 

aaAa4. "HayKa", M., 1974. 
21. rpexenb A.H. THH3P, 1967, T.55, W3, c.102. 
22. 6b~CH P. THH3P, 1970, T.58, ~6, c.6-17. 
23. OcocKOB r.A. B KH.: Coee~aHHe no nporpaMM!IIpoeaHHIO Ill MaTe

MaTH4eCKHM MeTOAaM. AY6Ha, 1977. OHHM, A10-11-11264, AY6Ha, 
1978, c.268-272. 

24. Frei W., Chen C.-C. Fast Boundary Detection a Generi'll iza
tion and a New Algorithm. IEEE, 1977, tr.C-26, No.10, 
pp.988-997. 

25. 06pa60TKa H306pameHHA npH nOMO~H L.lBM. 
THH3P , 1972, T.60, ~7, c.204. 

26. Bwnoe L.l. 111 AP· OHRH, 10-7034, AY6Ha, 1973. 
27. OpMaHAm~t~eB C.H. 111 AP· OHRH, 13-8797, Ay6Ha, 1975. 
28. Coy4eK 6. M~t~H~t~-3BM. "t1~t~p", M. , 1976, c. 520. 
29. roHyceK M., ¢pOMM B.O. OHRM, 10-10007, Ay6Ha, 1976. 
30. BonKoe H.r., L.lynKo-C~t~TH~t~Kos B.M., 4ypaKoe A.K. OHHH, 

10-12400, Ay6Ha, 1979 . 
31. Ramamoorthy C.V., Turner J.L., Wah B.W. IEEE, 1978, 

tr.C-27, No.9, pp.800-815. 
32. Oct>eHreHAeH P.r. 111 AP· nT3, 1968, W3, c.68. 
33. Schmitt H.W. NIM, 1968, vol.63~ .. P-_2.37. 
34. Bartsch H. et al. NIM, 1'.9)4, vo.J .. l~1, pp.185-189. 
35. Ganarypoe A.M. 111 ~p. OHR~, P14-1~840, Ay6Ha, 1979. 

15' 



I 

36. Ahmed N-., Rao K. Orthogonal ,Transform. Springer-Verlag, 
1975, p.263. 

37. <l>eAOPOB r. A .• MyXI4H B .1-1. B KH.: rlpi-'IK!laAHafl flAepHafl 
cneKTpOCKOnHfl, 197~, B~n.5. 

38. Haines E.L., Parker R.H. NrM, 1969, vo 1 • 69, No. 1 , p. 1 1 . 
Aerospace and Etectron. 

1 
39. Dillard G.M. Proc. IEEE, 1976, Nat. 

Conf. Dayton, pp.101-t05. 
40. Andrew H., Patterson C. IEEE, 1977, tr. C-25, No.7, 

1pp. 141-147. 
41. ~ratt W.K. ~tant Transform Image Coding. rEEE, 1973, 

tr.C-22, No.8, pp.1075-1093. 
42. Whitehead A.B. et al. IEEE, 1967, tr. NS-14, No.I, p.599. 
43. CopoKo JI.M., CTpMm T.A. OHRM, 61-10-836~, Ay6Ha, 1974. 
44. BoKa.QepHaR Tene()JOHI4R. MeTO.Qbt H npo6neMbl I c6opHI4K CTaTe~ 

no.Q pe.Q. A.A.nHporoaa/. "CBR3b 11
, M., 1974, c.336. 

45. 6arna~ P.A., CMI4pHoa H.K. >:<BM H M<!>, 1975, N'1, c.24k 
46. 6flnKo A.A. 14 AP· OHRM, Pl0-80-107, Ay6Ha, 1980. 
47. 6a~na 1-1., OcocKoa f.A. OHRI-1, P10-80-389, AY6Ha, 1980. 
48. 6a~na 1-1.' 0COCKOB r.A., np14XO.QbKO B.l-1. OHRH, Pl0-80-162, 

Ay6Ha , 1 980. 
49. KoraH H.M. npHK!laAHaR TeOpi4R HHqJOpMal.ll-11-1. "Pa.QHO 14 CBR3b 11 , 

M., l981, c.216. 

16 

PyKonHcb nocTynl4na B H3.QaTenbCKHA OTAen 
26 anpen~ 1982 roAa. 

--.--

'· 
~· 

jl 

. 
' 

~ 

I 
I. 

I 

BHrrKo A.A., BonKon H.r., UynKo-CHTHHKOB B.M. PI0-82-304 
MeTO,D;bt clKaTHSI ,o;a.HHb!X B 3ap;a'-!ax 3KcnepHMeHTarrbHOii sr,o;epnoii 
cPH3HKH 

IlpoBep;eH aHaiTH3 H p;aHa K!laCCHcPHKau;HH MeTO,D;OB CJI<aTHH 
p;aHHblX, HCIIOilb3yeMblX B H,D;epHOH cPH3HKe • B 3aBHCHMOCTH OT IIPHMe
HHeMbiX B HHX IIO,D;XO,D;OB K ou;eHKe COp;eplKa~eHCH B p;aHHb!X HH¢JOpMa
ll;HH - KITaCCH'-!eCKOrO /meHHOHOBCKOro/ HITH arrropHTMH'-!eCKOrO /npep; 
rrolKiHHoro A. H. KorrMoropOBbiM/. H3 Tpex BBep;eH.HbtX JCa TeropHii Me
To,o;on: a/ OCHOBaHHbiX Ha HCIIOilb30BaHHH CTaTHCTH'-!eCKHX 3aKO.HO
Mep.HOCTeH, 6/ HCIIO!lb3YW~HX 3ITeMeHTbl o6pa60TKH H B/ 6asHpyw
~HXCH Ha OpToro.Ha!lbHbiX npeo6pa30BaHHHX, HaH6orree 3<lJ<lJeKTHBHbl 
IIO CTene.HH ClKaTHH p;aHHbiX ,D;Ba IIOC!le,D;HHX. 0TMe'-!aeTCH nepcneJCTHB
HOCTb MeTO,!J;OB, HCI10Ilb3YW~X arrropHTMbl C 6a3HCOM npeo6pa30Ba.HHH, 
onpep;errHeMbiM CaMHMH p;aHHbiMH, 3TH MeTO,!J;bl HMeWT BbiCOKHe I10Ka3a
TeiTH ClKaTHH H B TO lKe BpeMH II03BOITHWT COXpaHHTb HH<lJOpMall;HID, 
6ITH3Kyw K HCXO,!J;HOH. 

Pa6oTa Bbmorr.He.Ha B Jia6opaTopHH H,o;epHbiX npo6rreM OH5IH. 
I npenpHHT 06beAHHeHHOrO HHCTHTYTa ~AePH~X HCCneAOBaHHH, ~y6Ha 1982 

Bialko A.A., Tsupko-Sitnikov V.M., Volkov N.G. PI0-82-304 
Data Compression Metnods in Problems Experimental Nuclear 
Physics 

The analysis and classification of the data compression 
methods, used in nuclear physics, based on the way for eva
luation of information (classical - given by Shennan, or 
algorithmic - given by A.N.Kolmogorov) are presented. Among 
three suggested classification categories of th~ methods: 
a) ones based on the use of statistical relations; b) ones 
using elements of data analysis and c) ones based on orthogo
nal transformations - the most effective are the last two. 
The methods using algorithms with transformation basis, deter
mined by the data, are e&pecially promissing. These methods 
have high compression degree and at the same time permit to 
conserve information very close to initial. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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