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MATEMATHUKA. VIHOOPMATUKA

Barneowwt [lapnoBmnd WEMH, HOOK—
TOP QM3MKO—MaTeMaTUIECKIUX

HAyK, Ipodeccop, IVIARHEM HAa-—
YVYUHED! COTPYIOHMK MHCTUTYTA
BEUMCIIATEIIBHOM  MAaTEMATUKIA
M MaTEeMaTHMYECKON I'€OQU3KIA
CO PAH. Ob6bisacTbe Hay4HEIX
MHTEPECOB BBEUMCITATENILHAS
MareMaTmkKa, MWHYoOpMaTHUKaE,
MaTeMaTUIECKOE MOIOEeJIMPOBa—
me. ABTop Garee 250 HAydHBX
craTeyt M HOeBATM MOHOIpadret
(vacTe M3 HMX HAMIcAHA B CO—
aBTOpCTBE) .

Npupona, 1999, N 6 11

. . . JloBeprur
s anrebport I'apMOHMIO

A.C.IIymxkyH

BBEIEHNE : NCTOPUA,
n IIPOBJIEMH

IPEITIOCHIIKN

3amayua  UMCJIEHHOT'O PElleHMS CUCTEM
JIMHEMHEIX aJjirebparuecKux ypaBHEHUM
(CJIAY) wmMeeT He3alaMAaTHYK MJCTOPMO.
Kraccrueckmi MeTOn UCKIIOYEHVS, aKTMB—
HO pas3sBMBaeMbll U M3y4daeMell Oaxe B
Hauyt M, ©Oe0l OTKEeITr K.T'ayccom B 1849
. OmHako eme 3a 2000 ser 1o »TOTO B
IpeBHeM Kurae wmsamanel “JeBATH KHUT' O
MaTEMATMYECKOM MCKyCCTBe”, TIe »3TOT
ITOPUIM  yXe M3JIOKeH B X3PaKTEPHOM I
CBOET'O BpeMeHM “HaTypallbHOM' @QopMe, HO
baxTIUecK C MUCIOJIBL30BaAHMEM MATPWUHBIX

mpeobpa30BaHU .
Brutore mo Hauayna XX B. ajnredpa
OCTaBajlaCh “HayKOM O pelleHr YypaBHe-—

~rr

mer’, [OoCie dYero MPOM30WIo ee  pasneye-—
HME Ha BHCUYID ajrebpy (omnepauym C
aOCTPaKTHEMM OOBEKTaMM Pa3JIMIHON  IIPV—
POIEI) M JIMHEMHYI, OCHOBa KOTOPOM —
MaTPUUHOE MCUMCIIEHUE .

CTaHOBJIEHME COBPEMEHHBIX BEUMUC—
JIMTEJIbHBEIX MEeTONOB JIMHEMHOM anreOps
MOXHO CUMTATb COCTOSBUMMCS IIOCJIE BHI-
xoma B 1960 1. xmawm O.K. m B.H.Pamme-—
€BBIX C OIHOMMEHHEM Has3BaHMEM, [0 KO-
TOPOM YyWWIOCH HEe OIHO IIOKOJIEHME POC—
CUMCKMX ¥ 3apyOexXHBIX MaTeMaTMKOB.
HeobOxommMO MNOIUEPKHYTH, YTO aKTyaJlbHbE
NPOOJIEMEl  BBMMCIIATEJIEHOM  asireOpel  MMe—
0T (QyHOAMEHTAJIBHBD XaPaKTEP He TOJIbKO
[IOTOMy, YTO TeKylas KOMIbIOTEPU3aLMI
PaxMMUIHEK OOJIACTElM SHAaHM B SHAUNTEIL—
HOM CTEleHM CBOIMTCS K BEKTOPHO-MaT—
PUYHEM IIpolenypaMm. JV3ydeHue MaTpuil,
ABJISIOUMXCS  OllepaTopaMM B IIPOCTEMIIIX
KOHEUHOMEPHBIX IMPOCTPAHCTBAaX, I[1O3BOJIL—

© B.II.MneuH



eT OOHapyX/Tb Hambosylee ITIyOOKME W TOH—
K/e CBOMCTBA MaTeMaTUUIECKMX OOBEKTOB,
VMEKIMX CBOEe 3HaueHre g  OGOyHKIMO—
HAJIbHOT'O aHayMz3a, TeopyM alllpoKCyMa—
w1, MOOEPSHIMAJIBHEIX YPaBHEHVIA UM T.I.
[locrmemHve OecaTuieTMs O3HaMeHO—
BaHEl OypPHEM PasBUTHEM UMCJIEHHEIX Me—
TOIOB, HAllemIMX OTPAXEHME B KHUT'AX
I'.M.Mapuyka, A.A.Camapckoro, C.K.T'omyHo—
Ba, Jx.Tomyba, O.AkcenbCOHa M Ip. B
paMKax WTEPALMOHHEIX METOIOB pPeleHMs
CJIAY sHauMTeJIbHBEE I[MOONOBIMKEHMA HOOCTUI—
HYTbl B TaKMX COBPEMEHHBEIX HallPaBJIEH—
aX, KaK aJIMOPUTMBL COIMPOSDKEHHBEIX HAIpaB—
JIEHVII, TIOCJIENOBATEJIBHOM U CVMMETPWU—
HOM BEpPXHEeV pejlakcaluuu, HesBHBE
AJITOPUTMEL [I€PEMEHHBIX HalpaBJIEHWM U
MEeTOIpl HEIOJIHOM GaKTopM3alli.
HecmoTpsa Ha wumMmeoumecs B 3TON
obJlacT TeopeTHUecKMe IOCTMDKEHMS, a
Takke Ha OypHBII POCT M/APOBBIX —BBMMCIIA—
TEJIbHBEIX MOIHOCTEM, [poOiieMa KOHCTPY—
VPOBaHUS ¥ WMCCJIENOBAHMS HOBBIX OBICT—
PBIX AJITOPUTMOB pelieHnss CJIAY He Teps-—
eT CBOeM aKTyaJIbHOCTM, U IIOTOK
IyQMKalpet [0 STOM TEMATUKE TOJBKO YBe—
JuBaeTCsa. Jerio OOBSICHSEeTCS TeM, YTo
BOSHMKAMIME I[MPAKTUUECKME 3adauM Hapsg—
Oy C YCJIOXHEHVEM BBUMCIIATEJIEHEX 00—
LUenyp TpeOyloT OT MEeTOIOB pelleHMs BCe
OoJiblIel TOUHOCTM M HAaIeXHOCTM. Kak

TOBOPUTCS, alllleTUT [IPUXOIUT BO BPEMSI
e, M C B3TVMM CBS3aH TOT YHUKAJIBHBIA
beHOMEH, UYTO, HEB3Mpas Ha IIOSBJIEHME

BCE HOBBIX IIOKOJIeHV OBM, =a [ocjielHV/e
50 Jer peumenne “Gosbumx” (Ha TEKyuUpsi
MOMEHT) 33lad BCerla 3aHMMaJIo IIpMMeEpP-—
HO OIMHakKOBOE aCTPOHOMMYECKOE BpeMH.
OBpas3HO TOBOPSA, MOXHO CchopmyImi—
POBaTb TEOPeEMy O CyUEeCTBOBAaHMM IepMa—
HEHTHOTO HedmmTa MalMHHBEIX PeCcypCOB,
CTVMyJIMPYIIIEIO KaK JaJjlbHeMee Hapa-—
IMMBaHME KOMIIBIOTEPHBIX MOIHOCTEM, TakK
VI PasBUTME HOBBIX CyIIEPaJITOPUTMOB .
T'JIaBHBED MCTOYHMK CBEPXOOJIbIIMX
CJIAY — ceTouHbBle MeTOIH (KOHEUHHIX
PAa3HOCTEM, KOHEUHBIX OOBEMOB I KOHEU—
HEIX SJIEMEHTOB) pPeEUWEeHMSI MHOT'OMEPHBIX
KPaeBbIX 3alad, BO3HMKAKIMX IIPM MoIe—
JMPOBaHVyl IIPOLIECCOB WM ABJeHMI. s
OLIEHKM IIOTPeOHOCTEN BBMUMCIIMUTEIIbHEIX
PEeCypCOB PacCMOTPVMM CETOUHYI TPeXMep—
Hyl0 PacueTHylo oOjacTb B (QopMme Hapaj—

B.I./nenH

Jiesiervriena,
MM JIMMHVAM

OOpa30BaHHY0 KOOPIMHATHBI-

x, =,...,I; Y .o zz, kL...,K

Ecim Mel pemaeM omHO mmubdepeH-—
LUMaJIbHOE YPaBHEHME BTOPOTO I[IOPSOKa
SITIIITUHYECKOTO Tura  (HarpuMep, ypaBHe—
HMe CTalyiOHapHOM mddy3rM WM TEIJIo—

IOOBOIHOCTM) , TO B pPesyJlbTaTe €To Ioo—
cTermey annpoKCHMMaluuy ojisg KaxIoI'o
yama (i,7,k) nomydaeTcsa ypaBHEHVE BUIA

(Au)l,j,k = BY s T RU ik

T Bk Bl ik Pyl 51,

T RY e T B xm T fi,),k’ @

Toe KOSOOMIMEHTH P, BBPAKANTCSA 4Yepe3
mary CeTKM M IapaMeTphl MCXOIHOM 3ama-—
uy. TaxoM CUCTEME YPaBHEHM OTBedYaeT
KBalpaTHad MaTpumia A nopdamka IJK cC
UMCJIOM HEHYJIEBEIX SJIEMEHTOB Ha KakIOM
CTpOKe He Oaree 7.

[lycte pamt mpocTotel I=FK>>1. Tor—
oa IUid peaymMs3alll MeTola MCKIIOYEHMS
Taycca TpeBOyeTCs BBIIOJIHUTL IIPVIMEPHO
0=K' apmdmMeTruecKux Orepauyii u 3a-
OMHUTE P=K° IpPOMEXyTOUHHIX uMcesi. Ha
ceromHsa Bamade CpenHeM CJIOKHOCTM CO-—
oreBercTByeT K=100, UTO IOMBOIMT K SHa—
uenmaMm =10 u P=10. Ha obuxomHoM
g3pIKEe DTO OBHadaeT OKOJIO TPeX dYacoB
PaboTEl KOMIIBIOTEPA OrICTpomevcTBMeM 10
mvraduiors, T.e. 10° “won” — aprbMeTm—
YeCKMX OoIepaumi Hal “HOpMaJibHBEMM'
BEUIECTBEHHEMY UMCJIaMM B CEKyHIY, IIPU
HaJIMIVA  OINEPATMBHOM [HaMAaATK OKojio 10
TMrafanT. 3TO HAMHOTO IIPEBOCXOIT pPe—
CYyPCEl TEPCOHAJIbHBIX KOMIIBIOTEPOB M pa—
BourMx CTaHLMM, HO Ha MMPOBOM PbBHKE
Takasa OBM — cpemHero kJjacca. OmHako
ecy HnepeuTr k “Oosipmon” 3amade C
EK=1000, TO OHa yXe OKazbBaeTCa KPEITKMM
OPEIIKOM JaXe IJI1 PEKOPIOHOI'O CyIIEPKOM—
IIBIOTEPa CO CKOPOCTBIO B OIMH TepadJion
(10%) ¥ namaTei0 B OIVMH TEpabalir.

IIByMEpHBIE 3alauM ITopasio JIerde.
OmHako M OHM TpPeOylT OIPOMHBIX PECYP—
COB, €eCJM HYXHO HAaXOIMUTb OINTVMAJILHEE
IapaMeTphEl MCKOMEIX PeUeHuM (UTOOBL
YIOBJIETBOPUTEL ITOCTAaBJIEHHEM OT'PaHude—
H/AM M BBIOPaHHEM KPUTEPMAM KadeCTBa) ,
PacCUMTEBATE IJIMTEJIbHBIE 10 BPEMEHU
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VI, HaobopoT, OCEICTPOMEHSIUMECS IPO—
LIeCCH, YYMTHBATL CUJIbHOHEJIMHENMHEE
5bbexTel. 3TO MNPMBOIMT K MHOT'OKPATHO—
My PELeHMI0 I[POMEXYTOUHEIX JIMHEWHBIX
caMcTeEM. BaxHO OTMETUTH, UYTO 3TO — Hav—
Goslee TpyOoeMkKas dYacTb KpyIlHOoMaclTad—
HOTO BBMMCIMTEJILHOTO SKCIIEPMMEHTa, Tak
KaK OCTaJIbHEE PAaCUeTHBE STarkl TPeOyioT
ooreMa apudMeTMUEeCKMX HOEeMCTBVIL, IIPO—
[IOPLIMOHAJIBHOT'O OfIMEMYy KOJMUECTBY Y3~
JIOB CeTKU.

KapmHasnbHOe CPencTBO IIOBBIIEHMS
IPOM3BOINTEJILHOCTY KOMIIBIOTEPOB (IO
npodeCCHMOHAJIBHEM [POTHO3aM — IO IIe-—
TadQUIONHOTO CHICTPONEMCTEMSA, T.e. mo 10Y°
onepalysi B cekyHmy k 2015 1.) — cozma-
HYE€ MHOT'OIPOLIECCOPHBIX BBUMCIIMTEIIbHBIX
cucrtem (mo 10° wm 10° mpoueccopos) .
Orcioma OIHOM W3 IIEPBHIX [0 AKTYAJIbHOC—
T MNPOOJIEM B BEMMCIIMTEJIEHOM ajretpe
CTaHOBUTCS paclapajule/MBaHMe aJIloOpUT—
MOB M MX OTODPaXeHME Ha apXUTEKTYyPY
MHOTONPOLIECCOPHEX 3SBM. HacymHoCTb
3TOTO BOMPOCE, B TOM WACJIE IOV PelieH
CJIAY, MHpoMCTeKaeT W3 TOI'o OfUen3BeCT—
HOro G(axTa, dYTO 50OeKTVBHOCTE 3aIrpy3KM
BCEX YCTPOMCTB — D5TO OOJIbHOE MeCTO
Pa3IMUHEIX CYIEPKOMIIBIOTEPOB, M peasli—
3alMa  AJITOPUTMOB  0e3  ydeTa, HalpuMep,
KOMMYHMKALMOHHBIX [TOTEPh MOXET CHU3UTH
bakTVUeCKyn IMPOM3BOOUTEIIEBHOCTE MHOT'O—
[IPOLIECCOPHOM CMCTEMEl IO HECKOJIBKUX
IMPOLIEHTOB OT €€ IIaCHOPTHBIX IaHHBIX.

OmmH m3 caMeX 5SQOEeKTMBHBEIX METO—
nos peumeHus CJIAY BECOKOTO NOpSAIKa
fazsMpyeTcsa Ha WTEPALMOHHBIX AJITOPUTMAX
HEIOJIHOM ¢daKTopu3aumy, I[1OJIyUMBIIMX
ceydac caMoe UIMPOKOEe PpacClpPOCTPaHeHue
B MMPOBOM BEUMCIIMTEJILHOM [IPAaKTHKE!.
IaHHas CTaTbsa MPEACTaBJSgeT I[IOCJIeOHME
pes3yJsbTaTEl aBTOpa, KacCamllpecs HOBBIX,
[IEPCINEKTMBHEIX I[IOOXOHNOB: ODOBIMEHHOTO
[IPMHLIMIIA KOMIIEHCALMM B IIPUOJIVDKEHHOM
MaTpUUHOM OdaxkTopm3aumy, aIallTUBHBIX
WTEPALUMOHHEIX METOIOB C OITMMAaJIbHBEMMA
YTIOPSHOOUEHHOCTAMM M, HaKOHell, IpobJe—
MEl paclapajulellMBaHMsa aJIlOPUTMOB Ha
OCHOBE IEKOMIIO3MLIM ODJacTeN.

1 Il’in V.P. Iterative incarplete factorization methods.
Singapore, 1992; UMnbpuu B.[I. MeTOmEl HENOJHOM Qax—
TOopU3alyy Jld  PelleHMA aﬂre@pamecmx cuctem. M.,
1995.

COBCEM HE AJITEBPAUYECKAA,
HO O4YEHbL IIJIOOOTBOPHAA WIEA

Vmes wMeToma HENOJIHOY (QaKTopu-—
3auMM  OJiS  pemeHus anrefpaudecKomn
CUCTEMEL

Au=f @

SaKIC4AeTCsl B IIOCTPOSHMM Takoi MaTpy—
sl B, HaszeHBaeMOM IpPeIdo0yCJIOBJIMBAI0—
melr, KOTopas Jerko Owl ofpamanack u
Obrla Obl OUDASKOM K MCXONHOM MaTpuie A
B TOM CMBICJIE, UYTO COOCTBEHHBEE WMCTIA
MATPULILI-TIPOM3BEeneHusS B 'A He CUJIBHO
pasimMaTcsa  MeXOoy cobor. Torma mnocre-—
IOBaTEJIbHEIE IOMOJDDKEHMS U” CTPOSATCS C
IIOMOWBI0 UTEPAalMOHHOT'O IIpolLecca, KO-
TOPBII B KAHOHMUYECKOM 3BallCK MMEeT
cIlenynyii  BUIT:

Bu" - u" ) = W (f - A" ). €)

3meck W =~ — BBMMCIIIEMBIE I1apaMET—
B, a wAIo uTepalpii n(€) g OOCTIoKE—
HA TpeOyeMoM TO4YHOCTM € <<1 3aBuCUT
OT OTHOUEHMS

K =max| A |/min| A |,

HA3BBAEMOT'O UMCJIOM OBOYCJIOBJIEHHOCTM
MaTpvikl B 'A. Dra BeymmumHa K OKasbBa—
ercsa MaIMYUeCKVM UMCJIOM B JHEVHOM ajl—
refpe, XapaKTepu3ys IVIABHBE BBUMCIII—
TeJIbHEIE KadeCTBa JEOOM MATPMIEL, B TOM
uyCIie UyBCTBUTEJILHOCTE K INOTPEIHOCTSM

OKPYTUIEHIA .
BBonms ob6o3HaueHuMsa v'=u-u”,
r"=f - Au” @mja BEKTOPOB KOPPEKLVM U

HEBS3KM, COOTHOmeHre (3)

Ha IBa:

MOXHO pastunTb

n—pn -1 o=y

T+ ow vy,
n

”3 KOTOPRIX BMIHO, YTO HamOoiee Tpyoo—
eMKas Ipoledypa Ha KaXIOOW Wrepaipm —

pelleHre BCIOMOTI'aTeJIbHOM CUCTEMBI C
MATOMLIEM B (KOHEWHO, €CJMM IIOCTIEOHSS He
CJDIKOM TPMBMAJIBHA) .

[IepBOOTKPEBATENL METOIOB HEIOJI—
Hov axTopumseamm H.U.ByrjeeB pemioxl
(cepemmna 50-x TOHNOB, SBaKPBITEIL SIEP—
HBEDI LEeHTPp B T.OOHMHCKE) MCKaTb B Kak



NPUOJIDKEHHYIO  (HETOJIHY)  (QakTopM3aLivio
VICXOIHOVI MaTpuipl A:

B=LUUA, @
rme L, U — JIeIrKO BeMMCIISEMBE (HAMHOI'O

opoue, dYeM B TOUHOM (QakTopusalym) u
JIETKO OfpaTyvble HKHAS M BEPXHAS Tpe-—
YTOJIBHEIE MaTPMLEL.

I'eHrasibHOE BCE IMPOCTO: IIOMMMO
KOHCTPYKTVMBHOT'O IIOCTPOEHMUS MHOXUTEJIEN
L, U, ByJeeB Ipemiokul B KadeCTBe Kpyi—
Teprsa OJII30CTM MaTpMil TpeOOBaHME

Be = Ae, ©
TIe € — BEKTOp C IIOCTOSHHEMM (eIvEmd-—
HBEIMM) KOMIIOHEHTAaMM; OH HasBaJl ero

IIOVHLIATIOM KOMIIEHCALMM. OTa COBCEM He
anrefpandeckas mumaes MWCXomala W3 Tex
CEPMSTKHBIX COODPaXEeHV, YTO B 3Baladax
MATOM3VMKYM PEUeHVsS B OCHOBHOM IVIAIKME,
a Torma o yoJioBM (D) Ha KaKOOM MTe—
pawym “snmuHMe”  usieHel  (OOyCIJIOBJIEHHEE
HETOUYHOCTBIO OQakTopmzaiym (4)) OynoyT
B3aVMHO KOMIIEHCHPOBATBCS .

HoBble MeTOmpI Ha MHOTMX IPaKTU-—
UeCKMX 3amaduax ODHAPYXMBAJIL I[IOTPSACA0—
mee OBICTPOHOENMCTBME, HO BpeMeHamMyl He
BCe OBUDIO ITIAOKO. OTO TOBOPWIO O Heob—
XOIOMMOCTM OoJjiee TIUlyOOKOTO WM3yUeHUS
HOBOTO KJIaCcCa aJI'OPUTMOB, TEOPVIM KOTO—
EX TOrma He OBDIO.

Ho, xaxk W3BEeCTHO, HeT IIPOopoKa B
CBOEM OTEUEeCTBe — BeIyuMe CIeLMaJmiC—
Tl B CCCP wmOmelo HENOJHOM QaxKTopu3a-—
Iy He IOOXBATWIMM, IPOIOJDKAS YBIISUEH—
HO pas3BMBAaTL IpyITMe (Ipuuemmne us3—3a
pybexa) MOIHBE HalPaBJIEHNS .

Ha B3ananme xe wMeTomel ByJeea
OBUIM HECKOJIBKO [Pa3 IePEOTKPBITEI M CTa—
JM aKTVBHO YCOBEPUEHCTEBOBATHCA. B uyac—
THOCTM, BBOUCTVMECKOe YyCJIoBMe (5), oTo—
poe Ha anrebpardyecKoM S3bKEe He YTO
VHOE, KaK IIPVHIIAI COIVIACOBAHMSA CTPOU—
HBEIX CyMM MaTpl, B m A, OeJl0 OOBSICHEHO
U 20QeKTUBHO MCIIOJIE30BAHO B cCodeTa-—
HIM C YCKOPEHMEM WTEpallil YHUBEPCAJIb—
HEMM METOHaMM COIPSXKEHHBIX I'PaIOyeH—
TOB. [lOpa=uTeNIbHOE COBIAIEHME, HO IPaK-—
TUYECKM OIHOBpeMeHHO (B 1983 1.) u
HeZ3aBRMCOMMO B paboTrax aBTopa C O.AKCeb—
coHoM (Tommaumsa) u Ix.TomyBa (CIRA) c

B.I./nenH

KOoJUIeTaMM OBUIM I[IPEIJIOKEHBEl HeSBHEE
(BriouHBlEe) METOIEl HEIOJIHOM (akTopu3a-—
1, B KOTOPBIX MATPUUHBE MHOX/TEIM L,
U — cCyTb OJIOUHO—TPEYT'OJIbHEIE MAaTPULIEL,
IpUueM IMAaTOHAaJIbHEIE OJIOKM — JIEHTOY—
HBlE MATPMLEl, HEHYJIEBEE DJIEMEHTE KO—
TOPBIX COCPENOTOUEHH TOJIBKO B OKPEeCT—
HOCTM JIEHTHl 3aOaHHOM UMPMHEI d OKOJIO
TJIaBHOM IMaroHamm. Taxkye aJIil'OPUTMEL
[IO3BOJIUIM YTOUHUTH CaMy IIPUOIIIKEHHYIO
baxTopMBalYE0 M BHAUMTEJIBHO COKPATUTH
wiCJIO mTepalnsi. OIHAKO SBIeCh BO3HMKIIA
HOBas HEeTPamMLIMOHHAS 3Balada BbMUCII—
TEJIbHOM aJIreOpsl: HalTyl JISHTOUHYK 4YaCTb
MATPVIEL, OOPATHOM K JIEHTOYHOM Xe MaT—
puile. g 3TOM 3alauM YyHOajloCh HaWTu
M3AIHOEe pelleHre (eCTeCTBEeHHO, TPpyIo—
EMKOCTEL ITPOLIEINyPhl YBEJMU/BAETCS C PO—
CTOM UMPMHBEL JIEHTEI d) .

B 2TOM MecTe 3aJIOKeHa IIPMHLIMI—
ajbHas MeTomoJjiorMueckas IHpobieMa,
OXMIAKIAS IO CMX II0P CBOET'O pelleHMS .
[IycTts, Hampumep, C — HEBBPOXIEHHAS
MaTpMa. ECIM Mel BBUMCIIIEM JIEHTOUHYIO
YacTb UIMPMHEL >l OT OOpPaTHOM MaTPMLIEL
— obozHaurM ee uepes (C 1)?, — TO
HaxoOVM B OIPeleJIEHHOM CMEBICJIE IIPU—

GrvokeHe K ofpaTHoM Martpuie C b (ko-
TOpas B O0mEeM CJlydae IUIOTHasg, T.€. He
COOEPXUT HyJeM) . JeliICTBUTEJIbHO, eCJ

d yBeIMUMBAEeTCS BIUIOTH OO IIOPSIKA MaT-—
pael N, o (CH? - C7*. TIm d=N var-
pUYHas alpoOKCHMAalMs CTaHOBUTCSA TOY—
HOM M Meron peumenvs CJAY w3 murepaipi—
OHHOT'O IIpEBpAllReTCS B IIPAMOM, HAKIPII
TOYHOE pelleHre 33 KOHEYHOe uWACIIO Jevi—
CcTBWM. QaKTVMECKM B STOM CJlydae MeTOTl
NPUOIVDKEHHOM  QaKkTopMU3alMy [NepexXOOuT
B OJIOUHEDI MeTOon I'aycca, KOTOPBIA IJiS
CEeTOYHBIX CUCTEM YPaBHEHVIA CJMIIKOM IO—
por'. 3mech M BO3HMKAET BOIMPOC: KaKoBa
onTvMasibHasaA mmpyHa 1 < d < N JIeHTOod—
HOM aNpOKCHMaluyy OOpPaTHOM MaTPMLIEL
(C~ 1@, uToBel OBECNEUWMTb MWTOTOBYID 30—
GEeKTMBHOCTL MTEPALMOHHOT'O MeTona-?
VW, DpyrviMM CJIOBaMy, IOOCTMYb 3alaH—
HOJM TOYHOCTM 3a MMHMMAJIBHOE UMCJIIO

apUPMETIMUECKMX HOEMCTBMA? [IOHATHO, dYTO
Jydllee — Bpal' XOpOWEIo, ¥ B IIOJIHOM
obbeMe peleHre OPOOJIEMBl ONTUMI3a—

UMY aJITOPUTMOB — BSTO HEIOCTIDKMMA S
Toy0ass MeuTa, K KOTOPOM Hamo CTPEMATH—
Csl, HO TOJIBKO IPOOHEMM WATaMy, pPac-—
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IMPSS  XM3HEHHOE IIPOCTPAHCTBO KOHKPET—
HEMM PEe3yJIbTaTaM/ IJIS OTIEJIBHEIX TU-—
[IOB CHUCTEM.

OT  JIVMHEVHOM
BEKTOPOB  —
K  HE3ABUCUMOCTU

HE3ABVCUMOCTU
CUJIbHOM

OmHa M3 TIeHepaJlbHBIX JVHMA PasBi—
TS MUTEPALMOHHBIX METOINOB 3aKJIouaeTCs
B O0OCumeH OyJIeeBCKOI'O MPMHIIIE KOM—
nmeHcarpmt  (5) Ha OCHOBe I€pexOola K CUC—
TEME TaK HaSBBAEMBIX I[TPOOHBIX BEKTOPOB

yq, IJIA  KOTOPEBEIX IIOJDKHBI BBITOJIHATBCA
PaBEHCTBA
By=&/, 9=1,...,m ©
BJIer Pe3syJibTaThel IIOJIYYEeHBL IJIA

YHUKAJIBHOT'O KJIACCa BEUECTBEHHBIX OJiou-—
HO-TPEXIMATOHAJIBHEIX MATPVMII — CTWIITbE—
COBBIX, KOTOPBE, C OIHOM CTOPOHBL, JIEXaT
B OCHOBE pelleH/s UMPOKOTO KJlacca IpaK-—
TYUECKVX 33034, a C IOPpyI'oy — OQJlamaioTr
CBOMCTBaMy, IIOJIE3HBMM I[IPM MCCJIeIOBa—
H/M OCHOB3HHBIX Ha H/X &JITOPUIMOB. IyaB-—
HEE W3 DTUX CBOMCTE — CUMMMETPUYHOCTE,
[IOJIOXUTEJILHOCTE CODOCTBEHHBIX UMCEJl U
MOHOTOHHOCTL (oBpaTHas MarTpuua A’
VIMEET HeOTPMLIATEJIbHEE SJIEMEHTHI) .

/I3Ha4asIbHELL BOIPOC 3IOeChb: IJIA Ka—
KX HabOOpOB IPOOHEX BEKTOPOB v, BOOCLIE
paspemrMa  3amada O BBUMCIIEHMM IIpel—
OOy CJIOBJIBAIIIEY MATPMLEL B pPacCMaTpy—
BaeMoro (QaKTOPM30OBAHHOTO BUIA? Vsyue-—
HMe IPOOUIeMbl IIPMBEJIO aBTopa K HOBOMY
[IOHATMIO B JMHEMHOM ajrefpe — CUWIBHOM
HE3aBMCYMOCTM BEKTOPOB. Ecim B MaTpuile
pazxvepoM m X N, COCTamJIEHHOM W3 M BEK-—
TOPOB y, mopsamka N>m, KaXIBEL MMHOP
M-TO TIOPSAIKA HEHYJIEBOM, TO TaKVe BEKTO—
PBl HaszOBEM CWIBHO HE3aBUCYMEMM. [IOI—
UEPKHEM, UYTO OCBMHOM, JMHEVHOM, He3aBM-
CYMOCTM BEKTOPOB (KOTma xOoTs Obl OIVH
MVHOP HEHYJIEBOM) HEeIOCTaTOYHO IUIS pas-—
pewmnvocT 3amauwt  (6) .

Taryee ciemyloT OCBMHBIE IJIS  BBMMC—
JATEJIbHOM MAaTEMAaTMKM BOIPOCHE, Ha KO-
TOPLE YIAJIOCH IIOJIyUMTh IIE€PBEIE OOHaIe—
KMBAKOIME OTBETHI: KakK KOHCTPYKTMBHO
[IOCTPOUTL DKOHOMMWUYHBEIL aJITOPUTM I10
yoorvo  (6) ? KakoBa ero uyBCTBUTEJIb—
HOCTb U YCTOMUMBOCTBL K IIOT'PELHOCTSIM

OKPYTJIEHMM MallMHHEIX olepaumi? Ilpu
KaKMX IMPOOHBEIX BEKTOpax Ipelo0yCIIOBII—
Ball@as MaTpuua B OyIer CrMMeTPUJIHOM
Y TIOJIOXUTEJIBHO OIPEelNeJIeHHOV (UTO He-—
obxommo, ecim TpebyeTcsa MCCIenoBaThb
caMy MeTOIpl HEINOJIHOM QakTopm3alym) ?
CKOJIBKO M KaKMX IIPOOHBIX BEKTOPOB HAIO
OpaTb, YTOOB SOOEKTMBHOCTL aJIlOPUTMa
GbUla IO BO3MOXHOCTM BBICOKOM (MBI CO-—
3HATEJIBHO He YIOTpeOsiseM CJioBa “Hau-—
Beicert’) ? KaxkoBa OymeT CKOPOCTb CXOIV—
MOCTM wuTepalnmi? I[loMCk peleHmI — HO-—
BOE HalpaBJIeHME, BHIXOLAUIEEe 33 PaMKMU
TEOPVM TOJIBKO WTEPALIMOHHEX —aJITOPUTMOB .
YpaBHeHUS (6) MOXHO MHTEPIIPETU—
poBaTh KaK OOpaTHy OOOOWEHHYK 3ala—
Yy Ha COOCTBEHHbE 3HAYeHVd: IJId 3alaH—
HEIX CODOCTBEHHBIX BEKTOPOB Y, " MaTPULEL
A HaTu MaTpuly B (cpemt paccMaTpmsa-—
eMOTO KJIacCa JIEHTOUHBIX MATPMII), KOTO—
pas COOTBETCTBYET EIVMHWIHOMY OOOOMWEH—
HOMy COOCTBEHHOMYy WMCIly. Takas HeTpa—
IMIMOHHAS 33fada JVHEVHOM ayrefpsl, s
KOTOPOM yXE& HaMIeHH HEKOTOPhe uYacT-—
HEIE pelleHMs, HaBEepHSKa HaMmeT CBOK0
HMIY B Pas3JIMUHBIX IPWJIOXEHUSIX .
IOpyTol acrexkT IIpyHIMIIa OBoOmeH—
HOM KOMIIEHCAlM MMEeeT IIPSMOE OTHOMe—
H/IE K Teopyl IoUOUIokeHii. ECim  Havajb—
Hyl0 OUMOKY WTEpallsi INPeOCTaBUTb B BUIE
JMHEVHOM KOMOMHAIMM IIPOOHBIX BEKTOPOB :

u - u’=cyt...+cy, (7

TO IIEPBOE MTEPALMOHHOE NPUOJIDKEHNE

U B (3) mu W=l yre Oyrer TOWEM pe-
meHveM. CropaBemymMBO M 0OoJjiee CUJIBHOE
YTBEPXKOSHME: CpelM CUCTEM CWIBHO He-—

3aBMCHMBIX HpO6HLIX BEKTOPOB OIITVMaJlb—

Ha Ta, KOTOpas HaWwlydil OOCpas30oM IIpy—
OmxaeT MCKOMOEe pelmeHue u (Ipu
u’=0). A NOMCK TaKMx I[PUOITOKSHM YXe

MOXHO IPOBOIMTEH C IIOMOUIBI allprop-—
HBIX OLIEHOK 1Jia aOubdbepeHLMaslbHEX
KPaeBbIXx 3alad.

VI HakoHell, TpPeTVii BaXHBII MOMEHT,
uCTO arefpardecKmi: COOTHomeHve  (7)
[I03BOJISET MCCJIENOBATH WTEPALMOHHEE
mpoleccel Buma (3) B IIOOMPOCTPaHCTEE,
HaTAHYTOM HA BEKTOPHl Y, ...Y, — UYTO
TOXE SABJIIETCS aKTyaJlbHOM 3alader ce-—
PBE3HOTO TEOPETHUECKOTO M IIPAKTHUEeC—
KOTO SHAYEHMS .



YXYIOUEHVE  AJITEBPANYECKUX
CBOJMCTB CUCTEMH
MOXHO OBPATUTHL BO BJIATO

OmHa m3 OfuMX COBPEMEHHBIX IPO—
BJIeM BBUMCIIMTEJIEHOM MaTeMaTUKU —
[IOCTPOEH/E QIANTMBHBIX AJITOPWUTMOB, IIOI—
CTPpaMBalIMXCs II0I CBOMCTBA pPellaeMOM
3alayy M IOBBIIAIOUMX I[IPM STOM CBOIO
50OEKTVBHOCTE Ha OCHOBE aHaymMsa allpy-—
OPHOV M/VJM aroCTEPMOPHON MHbOpMa—
1. Hambompliee 3HAUeHMe TakKoe Kade—
CTBO MMEeT IIPU PelleHUM TPYIOEMKUX
2armad. B MaTEMATMUECKOM (QM3MKE K Tako—
BBM OTHOCSATCS ‘“2KeCTKMe” ypaBHEHUS C
OUEeHb pPEe3KO MEeHSIUMMMCSA CBOMCTBaMM
peumeHuy. B KkadecTBe IpuMepa MOXHO
IIPVIBECTM aHM3OTPOIIHOE YpPaBHEHMEe CTa—
LUMOHAPHOW mmbby3rt (4 TEeIUIONPOBOI—
HOCTM)

Jd Jdu 0b ad lj_‘ ( ) o
a— - — - = X 4 4
Jx Ox dy Oy Y

B KOTOpOM KonbdmmeHTsl a,b MOIyT CUTb—
HO WM3MEHATHCH (Iake Ha HECKOJIBKO I10—
PSOKOB BEJMUMHE]) M VMMETb B TOM UMUCTIe
OoJblIMEe pPas3PbEE. Y KPaeBEX 3amad I10—
OODHOTO poma OueHb “Joxue” pemeHus,
KOTOPEIE I[OPOXIAIT TIJIaBHHIE ITPOOJIEMEL
C KadeCTBOM allpoKCuUMaluy, IpaBla,
37IeCb OHM BOJIHYIOT HAaCc B MeHBIEV CTe—
nemr. Jpyras OCODEHHOCTb TaKOM 3alad
3aKJIOUAETCS B KATACTPOQMUECKM ILJIOXOM
OOyCJIOBJIEHHOCTY aJIrefpaniecKoy CUCTe—
MEI, TIOJIydaeMoM IIOCJIe IOUCKPEeTU3allM.
[IoM/MO I[IOTEPM BBEUUCIIMTEIJIBHOM yCTOV—
UMBOCTM, DTO IIPVBOIMT, KakK IIPABWIO, K
3HAUMTEJILHOMY YBEJIMUEHMIO KOJIMUEeCTBa
vrepalmyt n(€). B paborax aeTopa C B.Ken-
jgoroM (CIA) Ha [OpMMepe MIPOCTEVIIET'O
WTEPaLMOHHOT'O MeTona 3enmens, [IO—BU-—
O/MOMY, BIIEPBHIE OBUIO 3aMedeHO, UYTO
€CJIM BHUMCJIEHMS KaXIOT'O CJIeOyIero
NPUOIIOKEHVIST  [TPOBOIOUTE  [IOCJIEOOBATEIIb—
HO IO Yy=3JaM, YIOPSANOYeHHEM C Y4YeTOM
HalpaBJIeHVS W3MeHeHM KO3QAMIIMEeHTOB
VICXOIHBIX YPaBHEHVDI, TO HAMWMME WX OWb—
IMX I'PAIMEHTOB MOXHO ODpaTUTE B CBOIO
Xe MNoJb3y. llonmydaeTcs NapaloKCaJlbHBEL
Ha IE€pBbM B3IVIAO OQEHOMEH: yXymleHMe
aJrefpandeCcKx CBOMCTB CUCTEMEl IIPVBO—

B.I./nenH

IOIMT K YIYUIEHVIO WTEPALMOHHOTO aJil'o—
pUTMA, eCJMM OH HyXHEM O0pas30oM  amarlTyi—
POBaH.

STOT pe3yibTaT YIAJIOCh I[IEPEHECTV U
Ha Takve “‘MIeoJIoIVUECKM”’ CIJIOKHBE aJiro—
PUTMBL, KaK MEeTOIpl HEINOJHOM QakTopusa-—
. Jokas3aH NOVHLMAMAJBHEM GaKT yCKO—
PEeHMsT CXOIVMMOCTM ANallTVBHBIX —aJITOPUTMOB
IpM MOHOTOHHOM W3MEeHEeHV KoobdrmeH—
TOB MCXOIHOW CUCTEMEI. BEIBEIEHHBE TEO—
PeTMUECK/Ee OLEHKM HAIUIAIHO IIONTBEOXIA—
0TCA  WACTIEHHEMM  3KCIIEpVMEHTaMM. B mByx
CJIOBax, IIOJIydeHHBE YTBEDXISHMS MOXHO
OOBACHMTE CJlemylapm ofpasoM. [lpr ajarn—
TMBHOM IIOCTPOEHVM I[TPeno0yCIIOBIIMBAIOIAS
mvatpria B “HaciemyeT” U KOMIIEHCHPYET
IUIOXME CBOMCTBA WMCXOIHOM MATPWIEI A, B
pe3yJbTaTe UYeTO KadeCTBO WTOTOBOIO aJIro—
pUTMA  TOJIBKO  YITyUIlIAeTCS .

AHaJIOTMUHELL 50dekT HabmomaeTcs
¥ B CJlydae OUeHb CWIBHOM aHW30TPOIIAA
(Haromvep, a>>b), maxe ecm koabdromi—
EHTHl IIOCTOSHHEI. XOTS IOV 2TOM OOYyCIJIOB—
JIEHHOCTBH MCXOIHOM CUCTEMEI TOXE YXyIl—
IAeTCsA, B OIpelesIeHHOM CMEICIIE 3alada
IPUMOJIKAEeTCA K OIHOMEPHOM, M IPM CO—
OTBETCTBYKIEM OJIOUHOM YIIOPSOOYEHUN
HEM3BECTHEIX MTEPALMOHHEM aJITOPUTM
CBOIMTCH K Oe3bpITEPALIMOHHOMY .

BaxHO OTMETUTL, UYTO AaNAITVBHBE
KaueCTBa WTEPALMOHHEIX AJITOPUTMOB OIl—
PenesisioTCs HENOCPEeICTBEHHO CBOMCTBA—
M/ aNrefpariecKor CUCTEMEI. A ee 3Je-—
MEHTBEl 3aBUCAT KaK OT I[IOBENeHMs Koabh-—
duuvenTOoB IMbdbepeHLUMAIBEHOM 3Banadn,
TaKk ¥ OT UATOB CeTKM. [IO9TOMy paccMaT—
PUBAEMbIe BBUMCIJIUTEJIBHBEIE SBJIEHMS MO—
TyT OBITH BBEIBBaAHEL He “‘(u3nmueckat’, a
UMCTO IMUCKPETM3ALMOHHEMM shbexTamm:
ecJM CeTKa CJMIIKOM HepaBHOMepHas (a
IpY CUWJIBHOM pPasHOMaCHTa®HOCTM IeTa-—
JIeVl pacCyeTHOM OOJlacTM LRIV MOIyT OTJI-
UaThbCsa B COTHM M THICSIM pas), TO O0yc—
JIOBJIEHHOCTb MATPMLEL A CWJIBHO yXyIa-—
eTcsd, HO TIIyTEM COOTBETCTBYIWIEITO
YIIOPSOOYEeHVS Y3JIOB MOXHO CXOOMMOCTD
uTepalyyi, HaoOOpOT, YITyWlMTE .

ViccrienoBaHMe M IIOCTPOEHME TaKMX
AIalTUBHEIX AJITOPUTMOB CMJIBHO — YCJIOXKHS—
0TCS, €CaIM KOSQOMLMEHTH YypaBHEHUM
ONMCEIBAIOTCS HEMOHOTOHHEMM (QYyHKUIMS—
MM C MHOT'OYMCJIEHHEMY DKCTPEMAJIbHEMA
TOUKaMM. VIMEIIPIWICS OIBIT I[10 MCCJIeno-—
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BaHMIO I[IPOCTEMIIErO MeToza 3ennmesns B
TaKVX CUTYaAlIX [IO3BOJIET HAIESATHCS, UTO
mpoBJieMsl 37eCh WACTO TEXHMYECKOTO Xa—
pakKTepa: BO-IIEPBLIX, B aBTOMATU3ALIVM
ornpenesyieHns  “XUTPEX”  [IOCJIEOOBATEJILHO—
CTelyl C MOHOTOHHEMM CBOVMICTBaMM I, BO—
BTOPEIX, B OOHAPYyXEeHMUM HEeOOXOIVMEIX
CBOVICTB MaTpML, C OoJjlee CJIOKHEM/A OJIou—
HEMM CTPYKTYPaMA .

OT™MeTVM, UYTO PaCCMOTPESHHBIL amari—
TMBHBII I[OOXOIH BhIlazaeT M3 OOJbION
cepv1 PabOT WMBBECTHHIX AaBTOPOB. OTU
PaboOTEl TOCBAUEHEl OOOCHOBAHMIO PasJIId—
HBIX MTEPALMOHHBEIX aJITOPUTMOB, Y KOTO—
PBIX CKOPOCTb CXOIMMOCTM HE 3aBUCUT OT
BEJIMUMHEL pas0poca  MCXOOHBX KO2Odmm—
eHTOB. OIHaxkoO IMPOTMBOPEYMS 3IeChb Ha
camMoM Iejle HeT, TakK KaK I[IOCTPOeHue
ANANTMBHEIX aJITOPUTMOB — 9DTO MCIIOJIb—
30BaHME IOIOJIHUTEJIBHOM MHQOPpMAlL O
BHYTPEHH/X CBOMCTBaxX 3alaul.

YBA3ATHL  HECOBMECTYMOE

OCHOBHass MeTONOJIOITMSA peaji3alyi
BEMVCJIATEJIEHEIX  [TPOLIECCOB  Ha  MHOT'OITPO—
LIECCOPHEIX KOMIIBIOTEPHEIX CHUCTEMaxX —
STO BEIBJIEHME TaKMX CUETHBX (parMeH—
TOB aJI'OPUTMa, KOTOPEIE MOXHO BBIIOJI—
HUTHL ONHOBPEMEHHO Ha PAZIIMUIHEX apvd—
MEeTMYECKMX YCTPOMCTBAX IIPY MMHMMAJIb—
HBEIX MHQOPMALMOHHEIX OOMeHax MexIy
H/M/I. OTO OOBSICHSAETCS WICTO TEeXH/YeC—
KM IeTaJIAMM: BpeMs OOMeHa MaCCHBOB
M3 m 4Yuceyl MexIy IOBYyMsa COCEeIHMMU
polieccopaMyt, KOTOPEE MMEKT HeNoC—
PEOCTBEHHY OM3MUEeCKyld CBSA3b, MOXHO
BBPASUTE KAk TC= T,+mT, Tme T ecTb
IJMTEJIbHOCTEL I[epelau OIHOTO WMCTa, a
T, — BpeMa CTapTOBOM KOMMYHMKAlMOH-
HOM 3amepxku. Eom uepes T, 00O3HAWATH
YCPEeIHEHHOE BpEeMs BHIIOJIHEHMS OIHOM
apubmMeTMUecKOM orepauu, TO OOBUHO
VIMeeM T>> T>> T, TOe KOHKPETHHE
COOTHOWEHMS BPEMEH MOTYT MEHATHCS, HO
B IJIABHOM 2TV HEPABEHCTBA COXPAHSIOTCH.

Ecom He BOaBaTbCa B IUIyOOKME TOH—
KOCTM OTOOpaXeHs aJI'OPUTMOB Ha apxii—
TEKTYPY BBMMCIIMTEIIEHOM CUMCTEMEl, 20—
GEeKTMBHOCTE pPaClapaUlesIMBaHNS  MOXHO
BBOA3UTL KOJMMUECTBEHHO IBYMS OCHOBHBI-
MM XapaKTEPUCTMKaMM — KO3(QOMLIMeHTa—
M/ YCKOPEHMS M 3arPy3KM IIPOLIECCOPOB :

me T, , Z; — VHTEPBAJEL BPEMEHV BbIIOJI—
HEeHVS aJIropuIMa (WM 3alawa) Ha  OIHOM
1 P IPOLeccopax, MIoMHeM Tp OLIEHVBaETCS
C YydYeTOM KOMMYHMKALMOHHBIX IIOTEPH .

Hamo m[NOmuepKHyTb, UYWTO YCKOPEeHMe
AJITOPUTMa M 3afaul MOTYT OBITb pPasHbI—
MM, IIOCKOJIbKY Il PelleHMs IIOCJIeOHEN
MOXET OKazaTbCAa LEeJIeCOO0PasHEM BBEIO—
paTe MeTOoH, KOTOpeM TpebyeT OOosbLero
ofpeMa BEMMCJIEHVDI, HO Jydlle paclapaji—
JleJBaeTCA.

Ecymr paccMaTpyvBaTh IMPOOJieMy pac—
napajuleylMBaHus pPelleHMM MHOT'OMEPHEIX
KpPaeBEIX 3alad B LeJIoM, TO peleHue
CJRAY Taxxe OImVH M3 IVIABHBIX DSTAaloB, Tak
KaK IpyIVie PacueTHble CTal — IVICKpe—
TM3aLMsa  o0JlacTM, AMIPOKCHMalMs  mipde—
PEeHLMAJIbHEIX ypaBHeHUY u obpadoTka
Pe3yJIbTAaTOR — pPaclapajulesMBalOTCsa IT'O—
pasmo Jerde. TPpMBUAIBHO paclapajuley—
BAOTCS M [POCTEMIME WTEPALMOHHBIE —ajl—
TOPUTMEl, HO OHM MMEIT CJMIKOM IIJIOXYIO
CKOPOCTb CXOIVMMOCTM. TpyOHOCTM B pea—
Jmr3alyyl  HavooJiee  OeICTPBIX  METOIOB  3aK-—
JEOYAOTCS B TOM, UYTO OHM OCHOBaHbl Ha
BEIIIOJIHEHUM Pa3JIMYHEIX PEKYPPEHTHHIX
COOTHOWEHVI, SBJISIIMXCS CyIy©o [OC—
JIeIOBAaTEJIbHEMM OIepaLysaMi.

Hambosiee NepCnexTUMBHEN [IOOXOH K
pacrapasjylesMBaHMIO KPaeBEIX 3amad BaK-—
JII0YaeTCsa B JEeKOMIIO3MLMM PaCueTHBIX
objlacTey Ha [I0JOBJaCTM C BO3MOXHO
OIMHAKOBBM KOJIMUECTBOM Y3JIOB B KaX—
nori. Ilpy sToM oOfmasa 3ajada pastreaeT—
csa Ha IHomsaiadyr, KaxIdas M3 KOTOPBIX
peluaeTcs Ha CBOeM IpoLleccope, C  opra-—
HMBaUMEN [NEePUOIMYECKMX MHPOPMalMOH—
HEIX MHTepdelcoB Mexnay HuMM. Eciam
peuaerca CJAY, TO B KOKIOM [IOONOOJIACTU
UTEPVPYETCS COOTBETCTBYKAsS INONCUCTE—
Ma, YTO IIPUBOIMT B WTOT'e K IBOMHOMY
VTEPALMOHHOMY IIPOLIeCCy .

Ha mnpuMmepe »OEeKOMIIO3MLMM Tpex-—
MEPHEIX 3allad MOXHO IPOCJIEINTL PAl
BaXHBIX METOIOJIOTMHECKMX BOIPOCOB, Tec—
HO CBSB3aHHBIX C UMCTO APXUTEKTYPHBEMA
KOMITBIOTEPHEIMM ACIEeKTaMM. BBUMCIIN—
TeJIbHAas CEeTb MOXeT IIPeNCTaBJIaATb COoOOoM
OIOHOMEPHYID CETKY, IBYMEPHYI IIPsAMO—



YTOJIBHYIO WIM TPEXMEPHYD Iapasuleiernni—
IeOOMIAJIbHY0, KOTIA KaXIbli IIPOLIECCOP
drsrgeck CBA3aH COOTBETCTBEHHO C  IBY—
Ms, YeTHPbMSA WD WEeCTbO TONOJIOTUYEC—
KM COCemHVMM Ipolleccopamyt (Ml He Oy—
OeM PacCMaTPMBATL IOPYyIME SK30TUUECKYE
n Oojylee OOPOTMEe CeTr Tula IVIIEPKYD U
“kaxpl ¢ KaxmeM') . Tenepp, ecom y Hac
eCTb TPexXMEpHas pacdeTHas CeTodHas ob—
JIACTE C UMCJIOM Yy3JI0B N=K3, MHOTO
BOJBUMM  KOJIMYECTBa IIPOLIECCOPOB P, TO
KaKk Jydle ee pas3tuThb Ha [omobjacTu C
TOUKM 3PEeHMS OITMMAJIBHOCTM Pacliapaji—
JleJBaHuAa?

OTBEeT 3aBMCUT OT COOTHOUEHMI Bpe-—
MEH Ta 1z TC ,  SATPAWIBAEMBIX TaK/M/A BEMVC—
JATEJIbHEMY CUCTEMaMM COOTBETCTBEHHO Ha
BBIIOJIHEHVE aAPUOMETHMUECKMK ONepallyii M
OoOMEeH »IaHHEMM MEeXIOy IpolleccopaMi. A
3TO CBA33aHO C UYMCTO I'€OMEeTPUYECKVMA
daxTopami. BeypramHa T, IPpM  BEMMCIIEHVMM
ONHOM WTepallyil I[IPONOPLIMOHAJIbHA —oOfle—
My Wiy y37oB nomooracmt K3/ p, T.e. ee
ofObeMy, a 3HaueHre T [PONOPLMOHAJIBHO
KOJMUECTBY IPaHWUHEIK Y3JI0B, CMEXHBIX C
cocermHyMM omooyacTsMM. [IoM  MCIIOJB30—
BaHMM OIHOMEPHOM BBMUCIIATEJILHOM CEeTU
obylacTe paszdMBaeTCa Ha IUIACTUMHE C
IUIOMANBI0 IBYX CMEXHBEX ITPaHeM (UWiCJIOM
TPaHMUHEIK y3JIOB) , PaBHOM 2K?. B aydae
“OByMepHOM” IOEeKOMIIOSMII — Ha “CTOJI-
Ouxnt’, IJIOLAOb CMEXHBIX IPaHEM KOTOPBIX
4K2/ V p (3mech IPEeNroyaraceTCs KOMIIbIO—
TepHAS CeTh C waCTioM rpoueccopos V p o B
KSXIOM U3 IByxX WVEPeHWw/) . Haxownerl, 1mom
openeyieHy NomobslacTell B BuUOe “KyOu—
KOB C mmHOV pefpa Ko V°” memwmvma T
MpornopLMoHanbHa  6K2p %2, TaxvMm ofpa-—
30M, P pP>>1 C TOUKM 3peHrs KOMMYyHV—
KAUMOHHBIX IIOTEPh “OIHOMEPHad” IeKOM—
[IO3MIS  OKASBBASTCS HaUXyIlel, a Tpex—
MepHas — Hawlydlel.

Pasymeercs, =3mecb “3a kampoM” oc—
TAeTCs MHOTO IPyIMX BOIPOCOB M BO3MOK—
HOCTEM: COBMEIleHVE BO BpeMeHM ofMe—
HOB IIpOLIeCCOpa C HECKOJIbKVMMM COCEIHM—
MM, OIHOBPEMEHHOE BEIIOJIHEHME OOMEHOB
M BBMMUCJIEHMM, MWCIIOJIb30BaHME CBEPXOEIC—
TPOM KOSUW-TIaMATY, KOHBeMepus3almsa aprd—
MeTMYUECKMX ONepalyii B OTIEJIbHOM IIPO—
Lieccope, ecyiM OH COIEPXAT, HalpyMep,
HECKOJIbKO CyMMaTOPOB M MHOXUTEJIbHEIX
YCTPOVCTB .

B.I./nenH

SdppexTMBHAA peasmsauua Iapaji—
JIEJIbHEIX AJITOPUTMOB IpedrnojiaraeT I'pa-—
MOTHOE MWCIIOJIb30BAHME aPXUTEKTYPEl KOM-—
Ip0TEPa UM CUCTEM I[IPOI'PAMMMPOBAHUS,
UTO SHAUUTEJIBHO I[IOBEIIAET IUIAHKY Tpe—
OoBaHMII K KBaJMOMKaLVM [IPUKIIAOHOTO
MaTeMaTyka-nporpaMmvmcTa. C  nparMaTy-—
UECKOM TOUKM 3BPeHMd 9STO, KOHEWHO, KpyIl-
HEDI HEOOCTATOK, WM Ha IIPeOHOJIEeHVE TaKMX
HAKJIQIHEIX PACXOIOB OPMEHTMPOBAHEL Cy—
MEeCTBYIME ¥ pPa3BMBAEMblEe CpPeICcTBa
ABTOMATMBALIM PaClapaJUIeIMBaHNLg, KOTO—
phle B uOeajyie OOJDKHBL IIOJIHOCTBI CKPBITh
OT TIIOJIb3OBATEJIS BHYTPEHHIK0 TEeXHOJIOIM—
UecKyln “KyxHiO/, I[PV COXPaHEHMM BBICOKMX
KO20OMIIEHTOB Rp u Ep.

3AKJIIOUEHUE: KAMO TI'PANEMN?

PasymMeeTcsl, Ml He MOIUM MCYEPIaTb
oOWImsa MHTEPECHENMIMX BOIPOCOB HaXe B
paMKax MeTOIOB HEINOJHOM (aKTopW3aLlA.
B nepBy ouepelb — IIPOOJIEMEI PACIIPO—
CTpaHeHMs IIOJ[yUEeHHEIX pPesyJIbTaTOB Ha
Oorlee o0upe Bamad: HEPeTyJIapHblEe CeT—
KM, MaTpMULEl C MeHee CWIbHBEMM CBOM—
CTBaMM M YCJIOKHEHHBEMM CTPYKTypaMmu,
KpaeBhHe 3amauM IJid CUCTEM mbbepeH-—
IMAJIbHEIX  YPAaBHEHWA M T.I.

Kpome TOro, ofbcyxmaBumMecs ajiro-—
PUTMBEL PasBUBAKTCS OIHOBPEMEHHO C
OpyTVIMM  TIEPCIEKTUBHBEIMM HallPABJICHMSI—
MM, CpeIy KOTOPHEIX — MHOT'OCETOYHBIE
METOIE, aJIbTEPHUPYIME OllepaTOPHLE
[IPUMHLIMITEL, MHOT'OYPOBHEBEE MepapxXudec—
Ke wurepalpm. VM 30eck, KPOMe BIOPOBOM
KOHKYPEeHUMM, — Heu3DexXHO B3auMHOe
oborameHye C IMIPOHVMKHOBEHMEM MIOeN U
KOHCTPYKTVBHBIX IIOIXONOB. [lpr CylecTBy—
KIEM POCTE HAYyYHHIX MKOJI ¥ OypPHOM 10—
TOKE MCCJIEOOBaHM TPYyIHO 3aTalbBaTbh X
TEHISHIV IaXe Ha He OuUeHb [JajieKoe
Oymymee, HO TEKyUpyl I[IeproI MOXHO ©0es
[IpeyBEeJIMUEHNS Ha3BaThb SOJIOTEM BEKOM
BBMVICIIMTEJIBHOM  aJTeOpk!.

CraTbst HamMcaHa IIO pesyJibTaTaM MCCie—
LOOBaHMMI, INOONEePXAaHHEX TI'PaHTOM P&EU
95-01-01770 “MeTomsl pelleHMsT CHUCTEM
JMHEMHEIX anrebpandyecKMx YpPaBHEHUM
BHCOKOT'O IOpPsiika C pasBpeXeHHHMMU
marpunamMm’”’ .



