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OB!WI XAPAKTEPHCI'HKA PABOTH 

AitTyaJI&HOCTb npoOJiew. Ilporpecc cospeMeHHOR HayitK :ece B 

6oJI&meR CTeneHH 3&BHCHT OT slfxIJ8KTH~HOCTH HCnOJib30:eaHHH.HHipOp

M~HH. Y:eeJIHllHBa!lTCH o6t,ew Hay,nrux HCCJieAOB&HHA K JI&BHHHO :eos

pacTa.eT noTOK H&ym.DC Aamrux. KpoMe Toro, Henpep!:iBHO YCJIOllHJDOTCSI 

cTpyxTypa H s~aqH cHcTeM ~aBJieHKH. Ilo.a:BJimoTcH pasHoro poAa 

HHipOpM~HOHHUe 3~&1lH, KOTOpl:le H8B03MOlltHO pemHTb Tp~H~HOHHfiMH 

cnoco6aMH. OTO HBHJIOCb npHllHHOA rJiy6oKoro np0HHKHbBeHK.B: :ewmc

JIHTeJibHOff T8XHHKH BO :ece ~pH qeJio:eeqecKoA A8.B:T8JibHOCTH, CBH-

3&HHHe C npoH3BOACTBOM H ynpaBJieHHeM. 0 CTeneHH pasBHTM rocy~ 

A&pCTBa yiite CYA.B:T He TOJibKO no ero npowmneHHOMY noire~H&JIY (H 

A&llte He CTOJibKO), HO 11 no cnoco6HOCTK o6pa6aTSB&Tb HHl}iopM~HI). 

11cnOJib30B&HHe 'AJI.B: xpaHeHH.B:, nOHCKa 11 B~&llH 'AaHmlX TaK Ha-

31:lB&eMHX: HH!p0p~HOHHO-no11CKOBblX CHCT~M (11DC)-no3BOJI.B:eT ycnemHO 

pem&Tb MHOrl18 3~&qH no OCip&CiOTKe HHl}iopM~HH. Ilpo6JieMl:l, P~3Hl1-

KaJO~He nepeA paspaOOTllHK&MH 11DC, oqeHb CJIOmIH 113-3& OoJibmoro 

KOJIHqecTBa napa.MeTpOB CHCTeM1i, pasHoo6pasHl:ilX H HepeAKO npoTHBO

peq11sblX Tpe60B&HHR noJib30B&TeJieff, npem,.a:BJisreMHX: K 11IIC, CJIOlKHOC

TH H AHHaMHllHOCTH oCYI.eKTHBHOI'O MHpa, 0 KOTOp0M xp&HsrTCH A&HHl:le. 

KaK CJieACTBHe, :eonpocs nporpaMMHoro o6ecneqeHH.a: 11IlC .a:BJim>Tc.a: 

:eec&M& BWKHbJMH. 

I B cepeAHHe ceMHAecsrTl:ilX roAOB :e CBH3H c paspa60TKOA MHCJIH

TeJibHOff CHCTeMhl KOJIJieKTHBHOI'O nOJib30B&HM (BCICil) AH IlHTOBCKOR 

CCP B03HHKJia npo6JieM& C03'A&HHH HHipOpM~l10HHOff CHCTew K Oas 

A&HHl:ilX 
0

'AJI.B: oOecneqeHH.a: noTpe6HOCTeff HHCTHTY'fOB AH IlKTOBCKOff . 

CCP B cpeACTBax 'AJI.B: xpaHeHHsr H o6pa00TKH HaylfflO-HCCJieAOB&T8JibC

KIDC A8.HHl:DC· CYD!eCTBeHHOff qacT&n pa6oT no pemeHim STOA npo6JieMl:l 

Sl'.BIUl&Cb paspaOOTK& H C03A&HHe M&TeM&THlleCKOI'O ooecne4eHH.B:, llTO 

11 JieI'JIO B OCHOBY AaHHO~ AHCCepT~HH. ABTOpoM (S!,IJ[ paspa60T&H 

ll-5/ MeToA opraHH3~11H x~eHHR H_ n_oH_cKa AaHHblX c HCnOJib30Ba-
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HH8M.annapaTa 6HHapma: Ma.Tp~ H C03,I\aHO Ha ero OCHOB8 MaTeMa

THll8CK08 o6ecneqeHH8 ~.fl aBM BaCM-6, Il03BOJI.IIJJI!188 OCYlJl8CTBJI.llTb 

xpaHeHHe, KOpp8KTlfp0BKY H 3~KTHBHHA nOHCK ,I\8Jflrux. BWIH l{C

CJI8,11,0B8JW Trut!t8 .H8KOTOpb18 Bonpocbl 3~KTlfBHOCTlf.KO,I\lfpOBaHl{.fl I{ 

,Jl;8KO,IIHpciBaHM HHq>Op~HH npH q>OpMaTHOM BBO,I\8 I{ BblB~,Ile, ·paapa6o

T8JW HOBbl8 a.nr,opHTMli q>OpMaTHOrO ,I\8KO,I\Hp0BaHM, HanHCaH BapHaHT 

CHCT8MHblX riporp8l0l BBO,Ila-BblBO,Ila /6,7/ ,I\JI.ll'.ll3HKa ~OPI'PAH B MOHlf

TOpHort CHCTeMe "AY6Ha" /I4,I5/ ,IIJI.11 aBM BaCM-6 If sapHaHT CHCTeM

HHX•nporpaw.i BBO,Ila-BblBO,Ila C B03MOlltHOCTbRl HHT8paKTHBHOro q>OpMaT- 1 

Horo o6Metia a~aql{ c noJib30BaTeJieM /8,9;!0/. 

. O!St.ew HHif>opuaqHoHHIDC MS.CCHBOB HIIC HenpepsBHO yseJI11qHsaxi:-c.11. 

MaccHBbl o6sqHo xpaH.llTC.11 BO BHemHert IlaMJITI{ aBM, KOTOpa.11 .IIBJI.ll8TC.ll 

cpaBHHTeJibHO Me,IllleHHort; a ,I\JI.11 o6pa00TKH nepecWiaJ>TC.11 B 6scTpyio 

onepaTHBHYJO naMJITb orpaHHqeHHOro o!St.eMS.. Rax npaBlflIO, 'TOllbKO He

OOJibma.ll•qacTb xpaHHMOft lfHq>Op~HI{ pelleBaHTHa noHCKOBOMY sanpocy 

(,I1JI.fl.,t10KY148HTaJibHliX liIIC 3TO THilHqffhlff CJiyqafi). Bsc-rpoTa OTB8Ta 

rJiaBHHM.oOpaaoM•aaBHCHT OT BpeM8HI{ ,I\OCTyna K BHemHeA naMJITI{ 3BM 

H KOJil{qecTBa.nepecblJlaeMOft ,I\JI.11 ~6pa60:KH l{Hq>OpM~l{I{. 

CYlJl8CTBY8T<H8CKOJibKO OCHOBHblX MeTO,IIOB opraHH3~1{ lfHq>OpMa-

. qHOHHblX MaCCHBOB Ha BHemHert IlaMJITI{ 3BM. Rax noKaab1B8XlT MHOroq11c

JI8HHli8 11cCJie,t10BaHH.ll coseTCKHX II aapyOelll'.ma: yqeHHX CK11TOB A,H; 

/17/, Kyp6axos K.H. /IS/, CeJieTKOB C.H. H BoJIKOB B.r. /2!/, 
. . ' 

.KHyT Jt,. /!9/,. c1;1rdenas A.F. /22/, Martin J, /26/, Iowe T.C. 

. /24/ ,. Siler K.F. /27/ H ,11,p.) OCHOBHHMH .IIBJI.IIRJTCJI CillfCKOBble /16, 

,17, IS, 22, 23; 28/ 11 lfHBepCHble /17, 19, 21, 23/'M8TO,ll,bl xpaHe

Hlf.11.lfHq>OpMaqHH; Ilplf lfCilOJib30BaHHlf CilHCKOBblX MeT0,11,0B OTHOCHT8llb

HO.JierKO B8CTH nOHCK no·npoCTblM·3anpocaMH KOppeKTHpQBaTb ,I\8.H

Hbl8! HO B03Hl'IKaJ>T.60JibWl{8·Tpy,11,HOCTH'npH nepecTporiKe CTpyKTypbl 

xpaHHMblX ,I\aHHblX. I{ npH BblnOJIH8HlfH_' CJIOMJ-lhlX aanpoco1f'no nOHCKY 

/19, 22, 27/. ·liHBepCHbl8· M8TO,ll,bf3<ppeKTHBHbl ,I\JI.11 IIOHCKa ,11,aHHblX, 

' ! 

.) 

,, 

r:, . 

- 5 -

HO Tpe6yioT,o6mHpHHX o!St.eMoB BHemHeA n&UJTH 3BM H co3,11,axiT 6oib-

. mHe Tpy,11,HOCTH npH BB0,11,8 I{ KOppeKqHH ,I\8JIHIDC /22, 27/. lloaTOMY 

q8Jl1e BCero HCilOJib3YJOTC.ll CM8W8Jflrue ME!TO,Ilbl xp8.H8HJ/l.ll /I~. 12, 13, 

!9, 20, 25, 29/. IlpH paapaOorKe· JIRJ6oro MeTo,11,a opraH11aarim~ 1tH-:- , 

q>OpM~HOHHblX MaCCltBOB H~O HCX0,11,HTb 113 CJI8,I\yl)I!IHX OCHOBHHX .. B03-

MOlll'.HOCTeft ycKopeHlt.11 ,I\OCTyna K ltHq>OpM~HI{:·. 

!) YM8HbW8Hlt8 o!St.eMS. nepe,11,asaeMblX ,I\8.HHblX 11YT8M ClltaTM; 

2) OTKaa OT nepecWIKH Ha o6pa60TKY 6JIOKOB ,D;B.HHliX, o KOT9Pb!X 

saBe,IIOMO lt3B8CTHO, ttTO B HltX H8T HHTepecym01en HHq>OpM~ltl{; . 

3) s1,16op TOJibKO TOA qacTH ,t18.HHblX,' KOTopan ,t1eftcTB1tT8JibHO He-

06xo,t1HMa ,IIJI.11 o6pa0oTKH; 

'4) ltCilOJib30B8.Hlf8 B03MOlltHOCTeA napaJIJI8llbHOA o6pa6oTKHj . , ' 

5) yJiyqm8Hlt8 napaMeTpOB HCilOllb3Y8MOA annapaTypbl. 

llosTOMY xpaH8Hlt8 ltHq>Op~HOHHblX MaCCltBOB BO BHemHert naMJITH 

oBM qeJiecoo6pasHo oprai11soa1,1saTb TaKltM o6paaoM, trro6s ¥aKCHMaJib

HO Y,I\OBJI8TBOp11Tb npOTHBOpeql{Bbl8 Tpe60BaHH.ll K 6blCTpO,t1eACTBl{B) noH

CKa, 06-r,eMY aaH11~eMoA BHemHert naM.11T11 3BM, sosMolltHocT11 pa6oTs a 

peaJibHOM Ma.CmTaOe Bp8M8Hll, IlpH 3TOM CJI8,I\y8T
0

ytlHTblBaTb Bbllllenepe

tlltCJI8HHli8 cnoco6bl ycKopeHM ,t1ocTyna K ,I\8.HHllM, 

UeJib pa6oTs. UeJibRJ paOoTs .11B1tJiacb paspa6oTKa MeTO,I\OB H npor

pa.MMHoro oOecneqeHM ,I\JI.11 xpB.HeHH.11 I{ nOHCKa ,I\aHHblX B HIIC, y KOTO

pmc HHq>OpMB.qHOHHble MaCCltBbl OOJibWHe, IlOHCK .IIBJI.118TC.ll HaH60Jiee qac- · 

TO HCilOJib3Y8MOft npoqe,t1yp0A If KOppeKqM ,I\aHHhlX np0113B0,I\HTC.ll cpaB-

HHT8llbHO pe,IIKO, H HCCJI8,I\0B8Jllt8 p.11,I\a BOnpOCOB 3~KTl<IBHOI'.O oOMeHa 

llHq>0pM~1tett ,. , 

Bwrn no cTaBJieffbl CJI8,II.VJOll11te s~aqH: 

- HCCJI8,I\OBaTb CTPYKTYPbl ,I\aHHblX l'l CYlJl8CTBYJOlllll8 M8.TO,I\bl. opI'aHl'l-,' 
. , .. ; '' ;, ' ',;:' ~. ' ' i " ... · :1 ·.·, ·~·· ~ > • , • 

s~HH HHq>OpM~HOHHblX MaccHBOB HIIC; 
~t -1 . > . ' ... ,' 

- paspa6oTaTb HOBble M8TO,I\bl opr):I.HH3~1{1{ I{ C~3,IlaTb nporpa.MMHoe 

06ecnet1ett11e 8BM.BaCM~6 ,I\JI~ HilC ~ ~oJibm~~ 1tH~pM~HOHHHMH Mace~-



-6-

B&ffl; 

- HCCJI8,ll;OBaTb H8KOTOpH8 _BOnpDCH 3qq>8KTHBHOCTH llic>pMaTHoro 

o6MeHa, paapa6oTaTb H'BH8,ll;pHTh 3qq>8KTHBHH8 MrqpHTMH llic>PMB.THO

ro ,1!;8KO,ll;Hp0Bam!JI. 

Haytraa.H HOBH3Ha pa60TH. Ha'ocHOB8 M8To,u;a 6HHapHliX MaTpHq 

/29/ aBTOpoM paapa60TaH MO,ll;H~Hq~pOBB.HHmi M8TOA 6HHapHliX MaTpH~, 

nosBOJI.RlOUIHA pa6oTaTb c'CY!ll8CTB8HHO 60JihmHMH MaCCHB&!H:AaHHliX H 

Hcnom,soBaTh xap8.KT8pHCTHKH, no OTHO!ll8HIIIO K KOTOpW OITT,8KT MO- . 

M8T o6JI~aTb MH0~8CTBOM MOM8HTHblX 3Haqea»n /I,2,4/. HcnoJih3YR - . 
MO,ll;H~HqHpoBaHHHtt M8TO,ll; 6HHapHliX MaTp»q, MOmHo: 

I) npOH3B0,ll;HTh nOHCK ,ll;aHHblX C 60JihmHM 6HCTpo.u;~ttCTBH8M; 

2) HCnOJih30BaTb MHHHMMhffHtt OITT,8M BH81IIH8tt na.MRTH oBM J!,T[SI 

pa3M8U18HHR HH~p~HOHHblX MaCCHBOB HITC; 

3) npoH3BO,ll;HTh nOHCK· no HHT8pBaJIY 3Haq8HHA np8.KTHqecKH C 

~axon ~e CKOpoCThD, KaK H J!,T[SI OT,1!;8JihHblX 3HaqeaHA; 

4) npOH3B0,ll;HTh noHCK ,ll;aHHblX no CJIOll(Hbll,I aanpocaM; 

5) nerxo rrpOH3BO,ll;HTh nepecTpottxy CTPYKTypH AaHHIDC. 

ABTOpoM .C03AaHO nporpaMMHoe o6ecneqeHH8 Ha aBM BaCM-6 J!,T[R 

peaJIH3~l{l{ MO,ll;H~HqHpoBaHHOro M8To,u;a 6HHapHHX MaTpHq. 

Paapa60TaH M8TO,ll; TpexypOBH8BOtt opraHH3~HH HHllic>p~HOHHblX 

MaCCHBOB HITC, OCHOBaHHUtt Ha MO'AH~HqHpOBaHHOM M8T0,1!;8 6HHapHliX 

MaTpHq, YAOMeTaopstIOUIHA Tpe6oaaHHRM, npeA'hRMsteMHM K HIIC, pa60-

TaJOU1HM B p8MHM8 peaJihHOrO Bp8M8HH. Paapa6oTaHU aJiropHTMbl BBOAa, 

xopp8KTHpOBKH H IIOHCKa HHIIK>PM~HH npH TpexypoBH8BOA oprrurnaaqHH 

HHllic>pMaqttoHHliX MaccHBOB HITC. 

Ilp0B8,1!;8HO M0,1!;8JIHp0BaHH8 ABYJCypOBH8BOtt HilC H IIOJiyqeHH 3KCII8pH

M8HTaJihHH8 peayJihTaTH. 

Paapa6oTaHH H0B118 aJirOpHTMH .u;exo,u;HpOBaHHR npH llic>pMaTHOM 06-
\ 

. M8H8' II03BOJIRIOUIH8 ycxopHTh ciiopMaTHHtt BHBOA Il0l{TH B ABa paaa. 

ilpaKTHq8CK8J! U8HHOCTb pa60T1l. Ha OCHOBaHHH MO~H~HqHpOBaHHO-

I 

-o., 
I 

) 
': 
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ro M8TOAa 6HHapirux MaTpHq aBTOpoM C03AaHO nporpa.MMH08 o6ecrreqe

H'A8 ,tµJt HIIC, xoTopoe· HCIIOJihayeTca B HitcTHTYTe npasa·, <f>Moco<f>HH' 

H cceyronorHH AHRH~oscxoft CCP~. iitcTHTyTe reonorHH H rHAporeono

rHH JfHTOBCKOtt CCP If APYI'HX HHC'l'lt'l'yTax AH JfaTOBCKOA cci>:, . 
P~pa6oTamme aBTOp0M wtropHTMl,f' HCIIOJih30Ba.Hll' B' HOBOM' Bap1ta

HT8 Cll'.CT8Mm!X nporpaw sso.u;a-suao.u;a MH· SISm<a ~P.l'PAH: Ha' 8BM 

B3CM"-5~ llporpaul,!ll B:KJIJ)qetru s CTatt,u;apTHoe MaT8WI.THqecxoe·o6ecrra

qettHe, B3CM-6. ro.u;oBM 3KCHOM!tst OT HCIIOJffi30Balnf.lJi 3THX'.'. nporpa.MM 

J1,11It O,ll;HCft 8BM COCTS.BJfSI8T OT 60 .u;o IOO qaeos. Bp8M8Hlt'. qeHTpaJibHO

ro npoqeccope. BaCM-5-.. 
Coa.u;aa HOBHff sapHaH'l" CHCT8!.!H!,1X nporpa!,11,f. BBO.I{!t-BUBO,ll;a, o6ec

nettltBa/Oiltldl B03MOlKHOCTb HHT8paKTHBHOrO 06MeHa;,3~a.tra C T8pMHHa

JIOl.fw, 1Jporp8.MW HCnOJih3YJ)TCSI B Bl.{ AH JfwroacrtoJl; CCP H B J!Bl'A 011ffii 

J!,T[S'C pa60Tl,f C T8pM-.!HWX&f'.t, no~qeHH!M!' It 8ffiif BaCIJ-6' Henocpe.ri;c

TB8HHO: WIK qepea KOHqeHTp8.TOp. 

Anpo6aq11st paCi'O'W. PeayJib~Ll.Tl,f pa6oTN, nOJIOllt8Hlfl,Jg' B OCHOay 

AKCC8p'1'aqlil{, ,ll;OKJI~B8JIHC& Ha BceCOll3HOff: KOH~peHJ'.~{lf no U4T8Ma

Tl{qecxolt norHKe K nporpa.!rdMltpoBaH;oo (.IUlJIS.Hra, -!980), Ha pecny6-

J:HKattCKmc KOHlfiepeHqIDDC wi'I'eMaTHKOB JfaTCCP (B,IJibHllC !975, !977, 

!979; Kayaac !978), pecny6nHK&HCKtOC cewHapax no nporpru,!M'Aposa

mm, a Ta.mite aa HS.ytnll,IX cewmapax: HM!{; AH JlwroscKoff CCP it JIBI'A 

OVJM. 

lly6JIKK8.1lm!. IIo MS.TepKSJiaM: ;i;itccepT~li onyC!JIHKOB4HO !3 pa6o'l'. 

061,eM pa60Tl:I • .l{Hccep,T~l{Jt. COCTOHT'' 1{3 BBe~emm, Tp8X rJiaB, 5 

npWIOllt8HHff, cnHCKa JIH'1'8pS.TypU'I{ CO;l;8pl!H'l' II4 C'l'pe.mlt:{' MaI!lltHOn1tc

Horo T8KC'I'a, BKJillqSH 5 pHcyHKOB,, !0.'l'a6JIKij H CnHCOK JIHT8pa-rypu, 

CO~ PABOI'Il 

Bo BBegeHKM lfiopMJJIHpy8'1'CSI nOC'l'llHOSKa.~~4ql{ Ha OCHOB8 SHS.

JIH3S. naHOonee pacnpocTpB.HeHHIDC weTo.ri;os ~emur p;aHH!,OC. PaccwoT

peHu ;l;OCTOHHCTM K H8,ll;O~TaTKH\3'1'V.X(li8TO.ri;os KB.KB OTHOmGmtl{ K 
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.ocn.eMY BH8lllHeA n8.MJJTH 8BM, .Tpe6yeMoA ~ pa3M~!118HHB HH4>op~HOH

HIDC Maccttaoa, Tax H B_OTHomeHHH K 6ucipo,11,eRcTairo noHcKa. 06cYJ!t

,11,SX)TCB B03MOJtHOCTH ycKopeHHB ,11,ocTyna x· ,11,aHHHM, npHBo,11,HTCJI co,11,ep

lltaHHe ,11,HCC8pTaqHH no rJiaBaM. 

Ilepaan rJiaaa nOCBJnl!8Ha -aonpocaM oprSHH3atlHH HH4>op~HOHHIDC · 

MaccHaoa HIIC. B c;aeTe npot5JieM, B03HHKSX)!11HX npH nocTpoeHHH HIIC 

/3/, o6c~SX)TCH oca~Jim,re· onepatiHH, npoHsao,11,HM!,!8 HIIC H Tpy,11,Hoc

TH, KOTOpue B03HHKallT npH peaJIH3aqHH 3THX onepaqHR. iopMaJibHO 

onp8,11,8JIB8TCH MaT&.48.TH~8CltaH M0,11,8Jib ~iIIC. BB0,11,ltTCJI 6HHapHH8 MaTpH

~, o6c~a!)TCH BOnpocncxpa.HeHHH MaTp~ B OB.WITH 8BM, npoB0,11,HTCJI 

cpaBH8HH8 C ,11,pyrHMH M~T0,11,aMII xpatt8HHB no Oln,8MB.M nBWrTH, Tpe6ye

MOR l1,111t paSM8!118HHst ,11,8.HHliX. 

HHqiopMaqHOHH~-noHc1toso1t·· cHcTeMoA Has'.oaeM KopTelK ,,\. =[£,C,A ,D,S,F'} 
r,11,e E - _MHoJteCTBo ocn.eKTOB, yti:TeH~ B CHCTeMe: 

E={e. 14L4f1} ' ) . 

C - MHOJt8CTBO _xapaxTepHCTHK, ~nHCHBaJ)!IIHX JII06oR ocn.eKT CHC

Tew: 

C = [ cj , 1 '-•j ... 1'1} 
A - MHoJtecTBO MHOJt8CTB B03MOJtHb!X sttaqeHHR l1,11B xapaxTepHc-

THK C 

A ={A. 1 '-J. ~-M} 
J J . 

A j = { a~ , 1 " j --. M, k e P, J 
9 ""'{-i,2., ... ,pj) 

D - o6JiaCTb 3HaqeHH~ ~yttKqHH F'. 

S - ~YHKqHs ,11,ayx nepeMeHHIDC Ha ( D x D) _ <: oOJiaCTbJO 3Haqe

HHR {0, 1]. 

IlycTb MHOJteCTBa A. KoHetnrae. Tor,11,a onpe,11,eJIHM F CJie,eyx,
J 

!IIHM o6pasoM: 

) 

:'"'.\ 
'" '! 

j 
-~-

! 
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F' = { F. 1 "1· <. fr -F', : A- - P} -
. }). ) J J J 

F'-, a~ - k 
J J 

•t k 
u F', : It - a. 

J J 

~qM 'F' B3aHMHOOAff03Hatmo i nepeB0,11,HT MHOJt8CTBO A j B 

OOAMffOllt8CTBO HaTypa.JibHIDC ql{CeJI . 9 . .8JI8M8HT . aj Ha30B8M 3Haqe

HH8M xapaxTepHcTHKH c. , a ql{CJIO It -,- B-KOTopoe nepeao,11,HTcs sHa-
J • 

qeHHe - K0,11,0M sToro aHaqeHHst. 

XapaxTepHCTHKH MOJtHO no,qpas,11,eJIHTb Ha ,11,Ba KJiacca B saBHCHMOC

TH OT TOrO,-MOllt8T JIH OCYb8KT_ 06JI~aTb ~ Onp8,11,8JI8Hm,r8 MOM8HT Bp8-

M8HH OAffHM H TOJibKO OAHJIIM SHaqe~~eM ,11,aHHOi\ XapaKT8PHCTHKH Cj 

(nepauR KJiacc) WIH HM8Tb H8CKOJibKO 3HaqeHH!t' (aropoR KJiacc). 

Tait Kalt BO J,!HOJt8CTB8 3HaqeHHR A- :icapa1tT8pHCTHKH C· co,11,ep-
, J . ·. ' J 

JtaTCH Pi 3HaqeHHR, TO AJIB sanHcH JID6oro Ko,11,a, :Jt sHaqeHM xapax-, 

TepttcTHKH cj ,11,ocTaTotmo Lj 6HTOB, r,11,e·: 

Li= r lo9,,_ (pi+ 1)1. 
MeT0,11, noCTp08HHB 6HHapimx MaTpHq A,llB xapaKT8pHCTHK nepaoro 

KJiacca npeAJIOlltWIH B 1971 ro,11,YTu.rk~e-n HHolzman/29/. OH cocTo

HT 
1
B TOM, ~O AJIB KBJK,11,0lt xapaKT8~HCTHKH •C~ c;pO~TCst MaTpHqa Gj , 

co,u.eplK8Jllalt ,11,aHHUe O Bcex OCYb8KTax CHCT8W_ no OTHOmeHHD K xapaxTe

pHCTHK8 c .. 0Ha cocTOHT H3 N cTpoK ( L -TM ~Tpo1ta cooTBeTCTBY-J . . . ,· 

eT i. -TOMY 06-beKTy) no Lj CTOJI6qoa. KBJK,11,an cTpoKa - sTo K0,11, stta-

qeHHst xapaKTepHCTHKH AJIB 06-beKTa •. ECJIH ,U.BOHW08 BHp8llt8HH8 Ko,u.a 

d~ aHalleHHst xapaxTepHCTHKH oOosHaqHTb: ·, . 

d: .,: d. d. · · · d-
L C.Lj 1.LJ·'- L } 

TO MaTpHqa Gj 6y,u.eT BblrJist,11,eTb CJie,IzyB)!IIHM oCSpasoM: . 

dn- d,_L• ... du " J J-f.. / 

G· = . ) 

d d ... d 
MLj MLj•< Mt 
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'Ann xapB.KTepHCTHK ,:aToporo IUiacca Ma.Tpv.~ G~- MOI'YT O!iTb no

crpoeH!l H8CKOJlbXHMH cnoco6aMH. IlepBWi cnoco6,nocT~eHM COCTOHT 

B 'l'OM, 'tlTO B cTpolte MaTpH~ Gj noMeJJtaeTc.11 JtOA ;mat1eHM H It He

MY ;:t03BIJHC!iBa8TC.fi HOMep 06-r,exTa, o6JIB,!\8.l)i:j8I'O .3Tl!M 3HBtl8HH8M /I, 

2/. A.'lbTepaaTHBH!i)f JJBJI.fi8TCJI cnoco6, ltor.qa BMecTe c MllTpm:~elt G1, 
co;:tepsaiqelt TOJibXO KO~ 3Hatl8HHlt, CTpOl!TC.fi ;:tonOJIHHT8JibHM MaTpHqa 

GD H3 f1 CTpoK no LN = r fu9., (N -t 1)7 CTOJI6qoB. B t -TOlt 

cTpoxe Ma.TpH~ GD 3BIIHCHBaeTCH u, - KOJIHtJeCTBO aaaqeaHlt xa

pB.KTepHCTHJCH JI,111£ 06-r,exTa e;,,, TaKHM o6~0M: 

cl' 
~ . 

G' = I ~!· } ~ GD=-

~tn 
N 

(:) ,G • :: (r ')· cl.UH 

N N 

Pa.aMellleH11e MaTp~ G B nawJTH 8BM np0Hcxo1411T CJ18,:oitiJll1n, 06.:. 

pa30M • .lzyCTb JI,1lHHa O,!!HOI'O WU!IHHHOI'O CJIOBa COCTABJI.Fr8T \..J 6HTOB, 

Tor.qa cToJI6eq G; MaTpH~ Gj 3!Ub!eT JN/W1CJioB. CToJI6~ Gj 
6yp;JT paaMellleHli a nawi:TH BBM ,o.qHH 3a .Iij)Yf'HM. AAMortttnruM o6pa-

30M pa.aMel!lWOTCJ1:MaTp1Ul!I ,G' }GD H G". 
,lvr.a paaMeillem!H , Ma:rpH~ , G B natmTH 8BM noTpe6yeTcn 

rLj ·fN/Wl·Wu,c.wa. :Ilpe;:tcTaBJIH8TC.II HttTepecttblM Bh11lCHl'ITb, Ka

KO!t 06r.e11 m•M1£TH:0BM:A7UI :xapaxTepHC'!'HK DTOporo uacca 3aliM8'1' ,!!O

llOJIHHT8JibHM HHqxipMallM ,(r.mTpHqa GD ) no OTHOmetnw K oettoaaott 

(uaTp~a G'). PactJeTH ,noxaaHB8ll'l' ,. trro JI,11.Fr o6r.eMoa MaTpHI~ 0 60 , 

I! OSGI> 

osG.D :::::. r eo92, { u +·1.J 1 
06a' Llos.f(pj + 1,)1 · u 

) 

~ ¾l 

\l 
( 

I 
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r.qe U - Ma!CCRMai1bHO ,AOnycmuroe H U - cpe.qHee KOJI.HtJeCTBO MO

MeHTHUX 3ttatJeHldt xapaxTepHCTHKH C 'A,llll 06r.e1tTa., TAK Kalt KOJIH

qecTBO SHatJ8Hl{lt xapB.KTepHC'l'HXI! OOfltJHO Ha:.moro 60Jibme MSXCHMMb

HOI'O KOJIH~eCT.Ba 3HatJ8?.Hlt, KOTOpblM MOE8T o6JIB,D;aTb O,!!HH o6ceKT H, 

B cp8Aff8M, HM88TCH CSoJI&me o,qttoro 3ttatJeH'M ,!VIJI o6r.eKTa, TO ll!a'l'pH-. ' 
'qa GD sa.RMeT JIHWb HecxoJJ&KO npoqeHTOB 06-r,eMa G . Boah'l!KaeT 

BOnpoc, B .KattHX CJIYllMX BlilI'OAttee (c TOtmH 3pemur oOoeMa naMSITH 

8BM) ,cTpoHTb MaTpHcy G • H .B xrurnx - G' H GD • OxaassaeTC.fi, 

tJTO 08G, < 05G. + 05al) ,:ror;:ta, Kor;:ta BlillOJIHR8TCH HepaaeHCTBO 

, Q <. Eo9a. ( U/N). CpaBHeHHe ,c ;u,yrru,m MeTo;:talffl no 38l00.!8.8MoA 

nawtTH mi1taa1i1BaeT, tJTO .6m~apmre ,MaTp~ HMeIOT amn,,e npem,,YII1ecT-

• Ba nepe,q HHB8pT'llp01la.HHHM¥1 ,Ma.CCHBEU.Ol II Tpe6YJ)T, DO ,lleffl{OM CJiyqae, 

He ClOJibWIOC ~6-r,eMOB na.wrrr. 8BM, qeu: npH HCOOJfb30Batt;m ,CllHCKOBOlt 

l'IJIK ?qJib'l'llCIIHCKOBOA oprrumsaqRH. 

1Ipl!B8,!!8H npuMep npOHMYll!OCTBa l!CllOJib30Battl'IJI 6HaapH!iX MaTpHq 

JI,11.R ,!!OKYM6HT/lJibHlilt IHIC. 

Bo B'!'opoA r;raae o6cy.1Q:ietth1 ,oonpoc1,1 noHcKa np.i ucnoJib30BattHH 

MOA!UpHq!ipoB~oro Me·ro,qa 61mapH!iX Ma'l'pl!Q. WOpMWibHO onpe,qeJI1I8T

CH xp1crep1d:t noHcKa. Peay.'I&TaTo.M noHcKa I£BJIH8TCI£ BeKTOp V s xo-

TOpoM i. -Tml ClHT 6-i '= 1. • eCJIH i. -Ti.it o6r.eK'1' Cl!CTelrlbl COOTBeTC'l'-

syeT KpHTep.m IlOl!CKa, II &., = 0 B npo•rtiBHOM CJiyqae. B /29/ OWIH 

npe,q,"LO!.'.eH!,J 6a.aom,e a.nropHTM!i, HCIIOJib3YJlll!H8 MaTpm~ G nepaoro 

KJiacca 11 rettepHpYJJJ!llfe DOKTOpN V' 'AJIH oTHomeHttlt "=", ",l", "<. ", 

">", "~", "?"· 
ABTOpoM 6wrn: paapa60T!UW attaJI0£'1{tJH1,18 a.nropHTMii 'A,l!Ji CJiyt'..a.eB, 

KOI',!!a Ma'l'pHq!i G nepooro KJiacca ,I\eJIHTCJJ Ha cy6Ma.Tpl!q!i, a Trutllte 
' II I 

npn ncnor.&so.sattHH uaTp11:q G , G H GD . B xaqecTae npHMepa 

npaae,qett 6asosiat anropHTM noHcKa AJI.fi OTttomeHM "pastto", xor.qa 

11cnoJI&3YJOTCJJ ,MaTp~ G' 1-1 GD ,. .lzycTb tty:«tto HaATH ace o6r.eKTbl, 

KOTOpble no •.OTHOWOHIW Jt xapaKTepMCTl'IKO C/ OC5JIB,!\!W'l' 3mltl8H118M, 
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KO,It KOTOporo B ,ItBOHtlHOM BJ.l,l\e 38IlHCUBaeTC$1 CJie,eytllljffM o6pa3oM: 

d.. .. dL dL-~ ···. d, . ECJIH oc:iosHatmTb llepes v'A -BeKTOp ,ItJIHHU 

N 60Tos, a qepes V' - ,ztonoJIHHTe.itbHNA BeKTop ~01-1u Nj , To 

v,) . · · t' ec,u k =1 I VZ' L , J ) • J 

V == [: _ u v':: no.. r9e. Q. = . 
lst ""J L. _ • 

Yw G/) ec.nu. k,_ = o. 
J 

v. = CJ ma.x 

fr. = U V 
) ~ t•min t ) 

·L-4. 

r,zte mLn =: E., u + 1 . s., s rna:x = mi.n + ui -i. 

AHaJIOrH~ BH,1\ HMeIOT ,I\pyrHe 6asoBble- aJirOpHTMH IlOHCKa. 

Hm1te npHBe,zteH OIS!iiwt_ aJirOpJ:iTM nOHCKa ,Ital-lHl:OC, OH npoBOAHTCJI 

B ABa 3T8Jla: 

I) _BBO'AHTCH aanpoc IlOJib30BaTeJIH Ha· Il011CK. C nOMOl!lb!O <pYHK~HI{ 

~- see aHalleH11a nepeso,qHTca B xo,u,u. IlposepneTcn c11HTaKc11qecKSJ1 
I . • 

npaBl1J!bHOCTb onepaTopa ITOHCKa. ECJIH 06Hapyil(eHbl omH6KH, ,TO paOo-

Ta C 38IlpoCOM JIH6o npeKpe.111aeTca (nar<eTm.nt pe~HM), JIHc:iO B!l,ll,a8TCH 

C006UleHHe O HaffAeHHWC OmH6Kax H IlOJib30BaTeJib 11cnpaDJiaeT aanpoc. 

H Tax AO Tex nop, noxa OH cTaHeT npaBHJibmrM. OnepaTop no11cxa 

nepeBOAHTCH B IlOJibCKyro qJOpM'J 3anHCH ,ItJIH ITOCJI8.rzyKJl!leA 06paOOTK11; 

2) C03AaeTCH nycToR CT8K B8KTopoa. 11o3JI8M8HTHO o6pa6aTh!Ba

eTCH ITOJibCKBJ{ CTpoKa aanpoca. ECJIH 048p9AH08 3JI8M8HT CTp0K11 HB

JIHeTCH qacTbIO onepa'!'opa Il011CKU, OTHOCJ!lljeRcn K 0,ItHOR xapaKTepHc-
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THKe, TO C ITOMOl!lb!O 6aaosmc aJiropHTMOB reHepHpyeTcg BeKTOp 11 no

Mel!laeTC$t B CTSK BeKTOpOB. ECJIH oqepeAffOA aieMeHT CTpOKH HBJIHeT

CH o_nep~uea, TO 3Ta onep~ npol13~0,ItHTCH Ha.D; BepJCHIU4 BeKTOpoM 

cTexa (Ha,o; .ztBYM!t sepxHHM;{, eCJIH on~~H.ztBYMecTHair) 11 peayJib

TaT noMel!laeTCH B CTeK BeKTOpOB, l1oCJJe Toro, KaK_BCH CTpoxa 06-

pMOTB.Ha B HeM OCTaeTCH JIHmb O,ItHH BSKTOp, HaJlJOOrqHliCH pe3yJibTa
TOM noHcKa. 

IJ.Mee paCCMOTpem.r BOilpOCH c:iblCTpo,ztelicTBHH ITOHCKa. AffaJIH3Hpy

·JOTCH OCHOBH!le napaMeTpu, ~T KOTOpHX 3aBHCHT 6blCTpo,zteAcTBHe, np11-

BO,ItHTCH 3Kcnep11MeHTaJibHO ITOJiytleHHue pesyJlb'l'aTH; IIpose,zteH!i anwrn

Tllllecx11e cpaBH8HHH C .ztpyrHMll,Ha1160Jiee H3BeCTHHMH MeTOAaMH ITOHCKa. . ' 

'Ana c:iOJibmIDC HIIC npe,ItJiaraeTca Tpexyposaesan cxeMa xpaaeHHH 11 aJI-

ropHTMhl ITOHCKa. Oc:ic~aroTcH ITOJiyqef!Hhle 3KCnepHMeHTaJibHHe pesyJib-
1 • 

TaTu H sonpocu pacnapwmeJIHBaHHH npe,ItJio~emrax asTopoM aJirop11T
MOB noucxa. 

B TOCTbeR rnase ,ztHccepT~1111 paccMoTpemi HeKoTopue sonpocu 

31ppeKTHBHOCTl1 Oc:iMeHa HHqJOpM~HeA. JiaK npaBHJio, 11Hcpop~l1H xpa~ 

HHTC.fl B "c~aTOM" Blf,Ite. Ha 3TOro, Kai( CJie,ItCTB11e, BUTeKaeT.Tpe60-

BaH11e, llT06H aunapaT npeoopaaoBaHHH (KOA11pOBaHHH H 'A8KO,ItHpOBa

HHH) HHcp0pMB.qHl1 6wr p8aJIH30BaH 3~KT11BHO. Ococ:ieHHo 3TO OTHOCHT

CH K ,zteKO,ItHpOBaHHro, ITOCKOJibKY 0,ItH~H BB8A8HHlie ,ItaHHHe HCITOJib-

3YJOTCH_ll B~a!OTCH MHoroKpaTHO. IIpH HCITOJib30BaHHH MOHHTOpHOR c11c

T8MU "AY6Ha" AJIH oBM BoCM-6 B nporpa.MMax, Han11caHHHX Ha \liOPI'PAH•e 

'AJIH llT8HHH H.B~aq11 HCITOJib3YJOTCH onepaTOp!,! READ, WRITE, PRIN.T, 

DECODE _ _,,. Beeb Oc:iMeH, npoH3BO,ItHMbl8 C IlOMOl!lb!O ~HX onepa.Topoa, ocy

lllSCTBJIHeTCH TaK Ha3&BaeMoA CHCTeMHoR nporpa.MMoR BBO,Ita-B&BOAa. 

!Ipu IICCJieAOBaHHH np11MeHaeMW( B nporpaMMe aJirOpl1TMOB /!5/, aBTO

poM 61\IJT BhlHBJieH pff,D; H8,ItOCTaTKOB. Tax npH 'A8KOA11poBaH1111 tmcen TH

na REAL 0Ka38.JIOCb, llTO ~11ippH ,ItJIH B&BO,Ita ITO,ItrOTaBJIHBaIOTCH nop~11-

HMH no IO ~Hipp, H83iptJeKTHB8H ITOACllST ITOp.ff,D;Ka llHCJia 11 T.n. ABTO-



- 14;.. 

poM npe,IVIOl!t8ffii HOBil8 aJirOpHTW It HMHCSH BapltSH'l' CHCTeMH!lX npor

paw BBO,lta-BUBOJ(a ,IVIJt BaCM-6. Ilpl{M8H8HH8 HOBNX aJlt'OpHTMOD noaao

Jll!JIO ycKOpHTb tmCTO HCOOJ!b3Y8M08 q,opMaTHoe J:t8KOJ(HpoBaHlt8 noqTH 

B ABa paaa. 

Ha.n1ttme no~qeffHNX K 3BM TepMHHaJibmlX ycTpoffCTB C03.I(8.8'l' 

yCJIOBHJI' ,IVIJt aq,peKTHBH08 OTJl~H nporpaMM Il0Jlb30138.T8JI8A H pa6o'l'U 
' 

B ltHT8paKTHBHOM peJJ:HMe. BMeC'1'8 C TeM, B03Hl1!Ca81.' 3~a11a 003.I(aHHJl 

nporpa.M1,1Horo o6ecneqeHM, no!BOJIJDO!!iero, He MeHrut TexcTa nporpaM-

1w nOJib30BaTeJIH, np0H3BOJ(KTb cqeT KaK B naKeTHOM, Tax U B UHTep

aKTUBHOM pelKKMS.X. OnucusaeTCJI C03.I(8JJHl,lff KOMI1.1I8KC no.J:tnporpaMM ,IVIH 

o6MeHa T8KCTOBllMlt CTpoKa.MH np01t3BOJ!bHOff ,IVIllffii ,IVIH oc ,lij1CilA.~ /8/ 

It sapHSHT CKC'1'8MHWC nporpa.MM BB0,1ta-Buno,1ta, 003BOJlJDlll\ltff qepea 

onepaTOpIJ sramca. !WPI'PAH B8CTU o6MeH Ka.K C TepMHHaJiaMK, lienocpe~

CTBeHHO 00.I(ICJllOqeHHWlt K BaCM-6, TaK' U C TepMHHSJiru.ot, nOJ(I(JWtteH

lWMR K Helf 11epea KO~eHTpaTop /IO/. 

B 3aKJ!Kltl8HltH q,opMYJIUpYJlTCJI OCHOBHU8 peayJI&Tam, BLrIIOJIH8HmZ8 

aBTOp0M pa60TU • 

B npW!Olll:8HIDVC np1tBO,ltHTCJIH81COTOpue airropaTW nottCKa, KOppeK

Lllllt J(aHHhlX K BlilllOJIH8HM CTaRA.lpTmoc WffKt1,d{,, ltCOOJl&ayewx npH 

t'8H8p~ltlt OT<l8TOB. IlpHBO,ltHT~ peayJibTaTU MOJ(8JlltpoBaHHH iiIIC. 

OcHOBHI,18 p83YJrbTaTUpa6oTII 

I. Paapa6oTa. MOJ(1t4ilftluposamn.A MeTo,ii 61t11apmrx: MaTPHLI, noaao

nmomi18: 

- npo1t3_BOJ(Wl'b IlOltCK J:ttumUX c.,6oJibmltM 6UCTpop,e:tCTBKeM; 

--1tcnOJlb30BATb MltHltl.laJJbHUff 061,eu: BHet:melf nawtTlt ,!VIit paaMe~e-

Hll~ HH,fiopldattY.OHHUX Ma.CCKBOB: ltflC', 

- BeCTH OOKC1' ·no HH'l'epBaJij 3Ha!l8Hlllf not:Tlt C TB.KOR m:e CKO

poCTbD, Ka.IC H ,IVIH OTJ(E!JlliHWc: 3Hai:emdt; 
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- Jl8t'KO 1lpOlt3BO,ltliTb lt3M8H8Hlt.ft B CTPYKType xpSHHIIWX J(SHHhlX. 

Coa.qSHo nporpaMMHoe o6ecnei:eHHe ,IVIH pean11aaq1111 .I(ByxypoaHe

BOR HilC, OCHOBaHHOR Ha MOJ(1t4iHL11tpyeMOM M8TO'A8 OHHapHEIX MaTPHLI Ha 
, ' . 

3BM BaCM-6. IIporpaMMH Han11camr Ha sal:lKe ~PI'PAH II acceM6nepe 

"Madlen"). TerccT nporpaMM COCTaBJIHeT OKOJIO 8 TUCfiq CTpoK (11a HHX 

1,5 Tl:,IC. Ha acceM6nepe "Madlen" ) • 

2. Ha OCHOB8 MOJ(H~1tq1tpOBaHHOro M~To.qa 61tHapH1i1X MaTPliLI paapa-

60TSH M8TOJ( TpexypoBH8BOR Opt'13HH3aqHH HHipOpM8.LlffOHHHX MaCCltBOB ,' 

y.qoBJieTBOpsr!OlllHR TpeOoBaHHHM, _npem,nBJisreMml re HIIC, pa6oTBJOlllHM B 

peanbHOM MaCmTa68 Bp8M8Hli. Paapa6oTaHl:,I anropHTMl:,I BBo.qa, KO_ppeK

qHli It IlOHCKa HHipOpMaqHli npH Tp8Xyp0BH8BOR opraa11aat11tH It HHipOp

MaqHOHHl,IX MaCCUBOB. 

3. IlpOB8.I(8HO MOJ(8JIHp0BaHH8 J(ByxypOBH8BOR liJIC It nonyqeH1:,1 

3KCnepHM8HTBJ!bH1:,18 peayn&TaTl:,I. 

4. Paapa6oTamr HOBl:,le anropHTMli .qeKo~HpoBaHH.ir np11 4iopMaT~OM 

oOMeHe Ha S131:,1K8 ~OPI'PAH. Ha OCHOBe 3TltX anropHTMOB C03.I(a~ Bap11-

SHT CHCT8MHl,IX nporpaMM BBO'Aa-Bl:,IBOJ(a B MOHHTOpHOR CHCT8Me ",lor6-

Ha" ,!VIII aBM BaCM-6, a T8.K7lt8 BapHaHT, 003BOJIHIOlllHR B8CTH o6MeH C 

T8pMKHa.Jia.Mli (KaK OO'AC08.I(HH8HHblMH K BaCM-6 H8IlOCpe.qcTB8HHO, TaK 

11 qepea KOHqeHTpaTop~ nocpe.qcTBOM CTaff'AapTHEIX onepaTopoB _~OPI'

PAH•a READ H PRmT). 

ABTOp npHHOCHT rny6orcyio 6naro~apHOCTb 'lJ!eHy-Koppecnoa.qeHTY 

AH CCCP, npoqieccopy H.H.l'oaopYffy aa PYKOBo.qcTeo II nocToffiiHoe 

BHHMaHHe K pa6oTe. PnyOOKO npK3HaTeneH MHOrHM-COTpy.qHHKaM 

!MOPoMO H OMoa;i ]BTA Horr~ 11MK, c KOTOpbl!.!I! B TeqeHHe H8CKOJlbKHX 
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