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Ue.JIDXJ Ha.cTo.mnel pa6oTI:i HB.IDieTC.fi xpaTKHit o6sop, aHa.Jms npo6JieM H 

CHCTeMB.THSaUK.fi OCHOBHHX Me'l'O.UOB HaxO!t,JleFm;i COOCTBeHHI:iX SHalJe'ffd H COOT

BeTCTBYKJnKX KM COOC'l'BeHHI:iX H KOpHeBI:iX BeR'rOpOB .U.IDi ( Tpex, II.R:TR, CeMR 

H T .,n. )n;HarOHB.JIDHI:iX ( HJIR JieHTO'tiHbiX ) H :5JIO'tiHO-TpeXII;RaroHa.JIDHI:iX MaT

PHil o6mero BH.n:a t (I) H xecceH6eproBHX M:iTPHU o6mero B:z.n:a H (I) 

ll-4 Z".t a,, •lu --- a,.l 
P.t 'l..t. t3 ll.t.f •l.t..l - - _ a (I) .tiW 
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I!pOHSBOJIDHOA CTPYRTYJ>I:i, a Ta.Rlle coa.naHHHX Ha HX OCHOBe CTaH,napTHbiX 

rrporpa.MM. 

ilOCTaBJieHHa.fi aana-qa aRTYa.JibHa H~CMOTp.fi ~a TO, 'qTQ B HaCTORmee BpeM.fi 

a.JireOpaH'tieCROA rrpOOJieMe COOCTBeHHbiX SHa"tieHEA H HCCJie,UOBaHKD CBo:acTB 

TpeX,UHaroHaJIDHHX, JieHToqHHX z OJIOlJHO-Tpexn:HaroHaJIDHI:iX MaTp:zu yxe y.ne

JieHo OOJIDIDOe MeCTO B cpyH,UaMeHTa.JibHI:iX MOHOrpacpH.fiX, OOaopax, CIIpaBOlJHE

Rax H MHOrOlJHCJieHHI:iX opHrHHa.JibHI:iX rryOJIHRBUKRX. EcTeCTBeHHO He rrpeTeH

JIJSI Ha noJIHHI Oli6Dorpa4m'qecm cm~cox, Mhl yRSJleM JIBUio cJielJYillilHe Hs 

HEX [I+I49]. 
Ha CaMOM ,ne.Jie, HHTepec K aa.uaqe Ha.XOXTieFm.fi COOCTBeHHbiX SHaqeHHA A 

H COOTBeTCTBYBJIIOiiX HM COOCTBeHHHX BeRTOpOE U(A) TaRHX MaTpHU B SHalJH

TeJioHO~ Mepe OOCJIOOJieH CJie.llYXJmKMH OOCTOH!eJibCTBaMH [98,!0!,!23]. 
Bo - nepBHX, HaxOZ,UeHRe COOCTBeHHI:iX aF.alJeHHA H COOTBeTCTBYDmKX KM 

COOCTBeHHI:iX H ROpHeBI:iX ( B OOnteM CJIY'tlae ) BeKTOpOB MB.TPHU A = II a,i II 
o6mero BH.U8 HBJIHeTCSI CJIOZHO! ( no IlpH'qBHE xapaRTepHOft HeyCTO~OCTH ) 

Sa,JlalJeft, 3aHHMa.Dilel lt1.1DlJeBOe MeCTO B BJ:R.2:CJIHTe.JIDHOI JlliHeAHoft aJire6pe. 

ilpH STOM npe.u~eHHe Bl:iCOKHX Tpe6oBaHHA K TO'tiHOCTH no~aeMHX OUeHOR 

COOCTBeHHI:iX SHB.lJeHHft BSJlHO He TOJIDKO CaMC1 no ce6e, HO H .ll.IDi onpe,UeJie

HHSI IIpHeMJieMHX no TOlJHOCTH OUeHOR COOTBe,'CTBj1100lliiX HM COOCTBeHHI:iX BeK

'l'OpDB 11 B UeJIOM ~ npaBHJ!DHOrO onpe,UeJiel~Sl CTpYKfYphl npocTpaHCTBa STHX 

BeR'l'OpoB, r.e • .IVIJI upa!t'!Tiecxoro pemeHHH Bonpoca ( Ha ocHoBe no~eaHHX 
H8. 3BM ~CJieHHHX pesyJID'f8'1'0B ) 0 '!'OM JmJIJ[e'l'CH Jn1 Ma'!'Pl~Ua npoC'l'OI JlliOo 

HB.OOOpo'l' aenpoCTOI ( ,Ite<peKTHOI ) O'l'PYR'l'YJ>I:i. 0'1' npa:BlVIDHoro OTBe'!'a HB. 

8'1'0'1' BOnpoO npB O'l'CY'l'C'l'BKB .UOO'l'8'1'0~HOI aiqmopHol I~pua~ ~80'1'0 sa
~Cll'l' xa~eo'!'Bo IH'l'epupe'l'~ pesynraToB pemeHliH KOHKPeTHOI ~~ecxol 

sa.1ta:u. BB'uo.u'!'enRHe ( ITepalli:OHHHe no cyn 011., aaiipDiep, [98,120+ 
I2I J ) Me'l'Oltli, JtU&••ecJI ocHOBIIHMI: IIPI pemeHD cnelt'l'p8.1I&ma ~lJ 
A a = j u ' r,Ite A - ueJIDOJI sanoJIHeHHB.H ( B o61QeM CJ.Il"l8e ) Heoo

M&'l'ptl'leO:u.H MB.'l':piUa, SH81JI'l'eJIDHO npome p1!a.DSYJ)'l'CJI HB. 3BM B OJIY1f8e M8.'1'

P:Il4 ~a t. (I). 
K B'l'epan.oHHHM MeTolall pemeHIJI onex'l'plXDHOI ~~ noMIMo yo.JioBBH 

YO'l'O~BOO'l'K npe~CH 'l'aKZe zeO'l'KBe rpe60B8HBH H Ha OROpDO'fo HX 

cxo~oCTB. KpoMe ~oro ~o'l'o ttpe6yeToH E~e'l'o oneaxy 'l'O~HOO'l'B Hal.ueHHHX 



C06CTBeHHaX 3Ha~eHHI. 
npyrK.MH C~OBaMH rrpH npaKT~eCKOM pemeH[H yKa3aHHOI BHme anre6~ec

KO~ rrpo6~eMH Ha 3BM ITO~ MeTO~OM ( anropHT~OM ) C~e~eT ITOHHMaTb COBOKY
ITHOCTb onepauKI, Y~THBammKX KaK C06CTBeHHO HTep~OHHHI npo~ecc TaR H 
CITOC06H BBe~eHHH B Hero ( H COOTBeTCTBeHH) BH6opa ) HTepauHOHHaX YCKO
PHDmHX xoa~HnHeHTOB - c~xroB. 

Bo - BTOpHX, saMeHa crreKTp~Ho~ sa~a~~ c KBanpaTHol MaTp~e~ A 
o6mero BH.n:a cneKTP~Hol ~a-ge~ c MaTp~e~ BHn;a It (I) npHBJieKaTe.JIDHa 
( B CBH3H C OTMe~eHHHM BHme rrpeJiiMYmeCTBOM ) eme H ITOTOMY, 'tiTO B ~Tepa
TYPe onHcaH pgn MeTo~oB, nosBO~mKX BHITOHHHTD ycTo~oe nepeo6pa3oBa
HHe no~o6HR npH nepexo~e oT A K Tpex.n:HaroH~DHOI MaTpKUe [I+20,92+94, 
98,I20,I22,I24,I26). B ~aCTHOCTH, ~ r~e ~ H3 ~CCH"qeCKO~ MOHOrpa~ 
[I241 n.K.~~eeBa H B.H.~eeBol H B ~~aMeHT~HOM CITpaBO~HOM rroco-
6HH I26 B.B.BoeBo~Ha H ID.A.KysHe~oBa onHcaH 6HopToroH~HHI aHropHTM 
]a~oma, H8KOTOpHe acrreKTH KOTOporo OCBemeHH B pa6oTe flMaMOTO [83]. Bon
pocaM CB8~8HKH ITOCBRmeHa H 6 - r~Ba npyrol ~~aMeHT~HOI MOHOrp~ 
[I22] ~.X.YKHKHHCOHa, a TaKEe H3BeCTHaR pa6oTa [92] B.H.Ky6~HOBCKOI 
( c nBYXKPaTHHM rrpHMeHeHHeM MeTo~a XecceH6epra ) H pa6oTa PeiHH[8]. Ba
~TMaH H ]aM6epTL3] npeo6pasoBaHHe rro~o6ER ocymecTBREDT Ha ~oM mare 
Ha~ nBYMR cTp:>KaMH H ~YMR CTOJI6UaMH MaT];~ A npH rroMOIItH wup~ 6o~ee 
o6mero BMa, ~eM MaTpHD;I:l BpameHHR. Bemec'IBeHHaR MaTPHUa A o6mero BHna 
MoxeT 6HTD TaKZe no~o6Ho rrpeo6pasoBaHa B HecHMMeTp~ecxym Tpex~aro~
HYD MaTPHUY C HCITOJTh30BaHH8M npo~ecca Ea~apa ( B MO~~HKauHH PeiHH Jii 

Xa6e'!'Jiep [I3 J ) . 
06c~eHHe ~CJieHHHX rrpo6JieM CBe.n:eHHH npoH3BOJIDHO! HeCHMMe'l'pwqecKOft 

Ma'l'pHUH A K Tpex.n;HaroH~HO! MaTp~e HMeE·T MeCTO H B § I. 7 CITeiJ;H~3H
pOBaHHOI MOHOr~ [I20] B.ll.HJ!DHHa H D.H.Ky3HBUOBa, a TaKXe B H3BeCT
HOI MOHOrp~HH [I27] B.B.BoeBO~Ha. B C~~ae xe CHMMeTp~ecKHX MaTpHU 
A = A~ •~PMSUHD o MeTo.n:ax cBe.n:eHHH A R CHMMeTpKqecxo! Tpe~aroHa
JIDHOI MaTpHUe MODO Haln, aanpoet, B n4-20,59,93,94,I20+I22,I24], a 
TaDe B M:>Horpaq.gx [!27] B.B.BoeB llliHa If [!26] BoeB0,1lJIHa B.B. H IO.A. 
KySH8UOBa H CnpaB011HOM noco6o [!3 ] YBJn:JIHCOHa P. , a 'faDe B (!3I, !33) 
I B .lij))TU .pa6o'l'S.X. \, 

B - 'l'pe'l'DKX, 'fPeXltllarOHaJIDHHe, JieHT011HHe H 6Jio11HO-'l'peXltllaroHaJIDHHe 
IIB.'fPKilli Irpam' B 08110C'l'Osri'eJIDHYJ) ( Blilt8JWHHYD ) pon npB pemeHKB MHOI'JIX 
38,B,811 BIAJ:C.O'l'eJibHOI Ma'l'eii8.RD I 118TeMa,TI8CltOI qmSJID ( CM., Hanpoep, 
[!40+!45 J ) • 

Ha caM:>M ,lleJie. lJICJieaaoe pemeHie KpaenHX sa.zta11 Ma'l'eMS'l'JillecKol qmSIID 
( eM., HaiipiMep, [!4!,!45]) npiBOllll'l'CJI, B o6DleM CJ.JY11ae, 1t pememm BJI

re6p8JI'tec:ox sa.zta11 c 'l'peXJtl[aroH.a.JIDBHMII, ~reH'l'011HHD • 6Jio11HO-'J'Pex.n;Haro
HaJIDHIOOI MB.'l'pF(SMI[ •. B (!42] B [!43] no:m:~HO, 11'1'0 HCCJI8.ItOBaHlle nponec
COB H.ItepHHX B381Dtl),llelc'l'Bd H CTPYJ<'J'YpH a~~OMHOrO Jln;p8. ( CM., Hanpoep, 



§3.20421 ) H npon;eccoB aJieRTpo<f>H3Him ( 011., Harrpli!Mep, §4.2Il43] ) rrpm
BOm£T R pememm IIOJIHO~ a.rrre6pa.FJ8CRO~ rrpoCIJieMH C06CTBeHHiiX 3Ha"tJeHH~ 

MaTp:HU BH.n;a (£, (I). KaR ITORa3aHO B [140] H [144], <f>aR'!'OPH30BaHHOe rrpeu
CTaBJieHHe MaTp:KUll OlliH60R C y"tJeTOM MHOrORpELTHOrO ltYJIOHOBCROrO pacce.R:Fm.ff, 
aHepreTH"tJecRHX rroTepb, a Ta~e arrrrapaTypHicr rrorpemHocTe~ K rrpomsBOJib
Horo pa36:HeHH.ff TpeROB I!pK o6pa60TRe J!HqJOpMan;lm B :3RCIIepHM8HTax IIO qJH31!
Ke BHCOKl!X SHeprn~, CO uepJKPIT Ma TP:m.nl - COI\YHODTeJIH BHJJ;a (, (I) • 

BHme MH yze yRa3aJIH, 'tJTO ( IIO CYTH ) ME~TOJJ;H BH'tJHCJieHH.ff C06CTBeHHHX 
sHa"tJeHH~ K co6CTBeHHiiX BeKTopoB RBJIRIDTC.ff nTepan;KOHHHMK. O.n;HaKO cJie.n;yeT 
OTM8TJ!Tb BCe lite 1lJIH IIOJIHOTH KapTHHii, 'tJTO IIO co.n;epJKamm H Ha3Ha't!emrn OHH 
.n;eJIRTC.ff Ha JJ;Be 6oJibum:e rpyrriiH: rrpmvrue K H'?epaumoHHbie [125, I3I J. 

B rrpRMI:IX MeTo.n;ax 06tft!HO CTpOHTC~ rrpaBH~IO. Btft!HCJieHH.ff KOScfxllmnieHTOB 
del (A- .A E)= 0- xapaKTepmcTH'tlecKoro MHoro"tJJieHa MaTpiD.lH, a saT eM yxe 
.A - co6cTBeHHiie 3Ha"tJeHH.ff Haxo!(.f!TC.ff KaK Koptm SToro xapaRTepHcTnecKoro 
MHOrO"tJJieHa IIO KaKOMY-JIH60 'tJHCJieHHOMY MeTo:zy. lloc.Jie :3TOro BH't~HCJIRIDTC.ff 

co6cTBeHHHe BeKTOpH. TeopeTH"tJeCRH o6trtiHO e"tJJ!TaeTCH BTOPM sa.n;a-qa 6oJiee 
rrp0CTO~, XOT.ff I!pRTH'tJ8CKH 3TO YTB8plt,lleHHe 1·ie BCer.n;a OrrpaB.n;aHO. 

K "tJHCJIY rrpHMHX MeTo.n;oB, HarrpHMep, OTHo,~.R:TC.R: MeToJJ;H liaHHJieBcKoro [124 , 
I25,I3IJ, KpHJIOBa[I22,I24,I25J, CaMYSJibCo-mU25] :H T.n;. 

llp.RMHe MeTO,nbl J!MeiOT rrrn:pop;y10 06JiaCTb Ji!X cpapMa.7IbHOrO rrpl!MeHeHH.R: Ji! OT
JI:H't!aDTC.ff BHCOKHM 6HCTpo.n;e~CTBHeMU25J. Q.n;{aKO .ItJI.ff MaTpHD; A BHCOKOrO IIO
p.R:JJ;Ka ( T.e. 111 ~fO) rrpRM.bie MeTOTUI OKa3HB.3.IOTC.R: "tJYBCTBHTeJibHHMH K orrrn:6-
KaM O:RpyrJieHH.R: pesyJibTaTOB rrpOM8EYTO'tJHiiX BH'tiHCJie~[I25,I3Ij. B "tJaCT
HOCT:H, 8CJIH 3a.IJ;aHHa.ff MaTpHD;a BHPOJK.II;eHHa.R: a.Jm IIO'tJTH BHJ>OJR,IJ;eHHM HJIH He
IIpoCTO~ CTpYRTYPH (OM., HarrpHMep, (98,IOI,I29,I22,I28,I24] ), TO 3TH 
MeTonu .n;anT HeTo'tiHHe pemeHH.R:[I25]. TaKKM J6pasoM .n;e~cTBHTeJibHa.R: o6JiaCTb 
rrp:KMeHeHH.R: rrp.R:MHX M8TO.IJ;OB He CTOJTh lliHpORa, KaK 3TO JJ;OrryCKaDT TeopeTH'tle
CKHe npe.n;rrocHJIKH[I25J. 

B ITepanKOHHHX ze M8'I'O.IJ;ax RO~eHTH X8paRT8pHC'!'K"tJeCROrO MHOrO'ti.Jie
Ha HeiiOOpe.n;CTB8HHO He BH't!ICHHDTOH, a C'I'poHTOH H8RO'I'OpHe HT8~0HHH8 
IIOOJie.IJ;OBa'I'eJIDHOC'I'I, IIOSBOJIRDil]le HaiTH O.IJ;HO HJlll HeCROJIDRO, JIH60 \Bee 006-

C'!'BeHHHe saa'tleHIH paccMaTpHBaeMOI MaTP:IIllH A Q25, I3IJ. , 
HTe~oHHHe uero~ 6o~ee Tpy~eMKB "tJeM IIpSMHe, o.n;HaRo, oHI ~eaee qy

BCTBBTeJIDBH R OmiOROM oxpyr~eHBI H IIOSTOMY B o6meM C~ae Ha.n;ezaee rrpH
MHX Me!'O~OB (125, !3!] • K 1D:OJIY I!'epa.ll'I:OHHHX MeTO,IlOB, Harrpoep, OTHOOHTCH 
Me!'Oll BpeuaeBd( HEoOH ) , !'peyro,m,HHI creneaaol Me!'o.n;, l-R- a.JirOPJITM, 
~R- anropi!'II I !' • .n;.[I22,I24,I25,I27,I31J. 

Kpoue '!'Oro rrpo6xeyY 006cTBeHHHX saaqeEII Ma'I'pKD; pas~enRDT B CBOD 
oqepe.n;» Ha IIO~ I qact~qaym npo6xeMH OC6C'!'BeHHRX SHa'tleHBI[l22,125]. 
qaC~ rrpodxeMa 006cTBeHHSX SHa"tJeHII ( T.e. IIOHCR OT.n;e;n,aax C06CT
BeHHHX SHaqeKKf I BM COO'I'B8TCTBY~ C06CTB8HHHX B8R'I'Op0B ) qac'!'O BOS
HJIRS.e'I', HaJipBMep, IIpll HsyqeHD YC'l'O~OC:TB ( ItJIH HeyCTOftlmBOCTH ) rrpo-



necCOB, H~ rrpH nOHCKe C06CTBeHHOrO 3Ha~elmH 6~3KOrO K H3BeCTHOMY ~C

JJ:y ( KaK 8'1'0 HMeeT M8CTO, HarrpHMep, B 38.,I(a~ax H3yci8HHH JIBJI8HIDr pe30HaH

ca U25,I43]). 

ITpo6~eMa C06CTBeHHHX 3Ha~e~, KaR yze OTMe~a~ BHIDe, BO MHOrHX C~

~aRX CH~bHO 1iYBCTBHT8.7I'bHa K onm6KOM ORpyr.IeHH~ H 8TO 00060 C~eeyeT y~
Tlffi8.Tb npH Bll60pe COOTBeTCTBynmero ~c~eHHOro MeTo,n:a [I25, I3I J. 

ITO~HaH H ~aCT~HaH npo6~eMll C06CTBeHID£C 3Ha~e~ CH~bHO pas~aiDTCH 

RaR no MeTO,Ua.M HX pemeHHH, TaR H no o6~c·~H npH~oze~. ITOSTOMY, ec.Jm 

pemeHKe no~Ho~ npo6~eMH co6cTBeHHHX sHa~el~ ( naxe B cJJ:y~ae MaTpHn He 

O~eHb BllCOKOrO nop~a ) o6~HO CBH3aHO C 60.7I'bmKM 06~eMOM B~C~Te.7I'b
HOrO Tpy,n:a, TO B03MOJKHOCTb pemeimH ~aCTH~HO~ npo6~eMll C06CTBeHHllX 3Ha~e

HH~ .npyrHMH MeTO,UaMH, MHHYH B~C~~Te~bHHe f'PYII;HOCTH, xapaKTepHHe ,UM 

pemeHHH nOJIHO~ npo6JieMll, HBJIHeTCH O~eHb neHHO~ .II;JIH npaKTHKH. 

OTMe~eHHHe oco6eHHOCTH npo6JieMH co6cTBeHHHX sHa~em ,nJIR: A - npoHs

B0.7I'bHHX Ma.TPHn B noJIHo:a Mepe CBO~CTBeHHH U ,nJIR: Ma.TpliU C (I) o6mero BH.II;a. 

ilOSTOMY HHZe Mll Kpa.TKO OCTaHOBHMCH Ha aHamse OCHOBHl:lX HTepanHOHHHX Me

TO,UOB, rrpHMeHHeMHX Ha npaKTHRe, ~ pememrH rrpo6JieMH C06CTBeHHHX 3Ha~e

Hd Jim!Ib nJIH MaTpmJ; BHna (, (I) • 

L R - aJiropHTM nJIH B}:l'q'HC~eHHH co6cTBeHHHX sHa~eHd Tpex.n;HaroHanHon 

Ma TPHnl:l £.. (I) HMeeT BH.n ( CM. , HanpHMep, [I20, I22) ) 
-lU() aQ Cl() CICt(l CIC} (I() 

1 
• 

(t :: L R ~ (!; :: R L ; k. = .f. t., ... , rne ( 2 ) 

i 
CIC) 
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%1 r4 l'.l ~ l'.z 
Ut.) 0 0 CIO~ 0 

~~ CIO r .... ~ .:JQ P.& ~ 2-. ll} 

l.= R= 
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:m:cf=d: ( 3 ) . ' ' 
. . 

' 
~ . 

''~· t. 0 itLt. . 
0 ' ' 0 

1..-t 'P. ~ ~, .. _q.. 

ITp:m: STOM, ecJIH Ma'l'p~ (, (I) HMeeT co6CTBeHHl:le 3Ha~eHHH, yn;oBJieTBOpH

JIIllle YCJIOB:uM 

I.A41 > I Jl.c. I > ·· ·> I .A_, I > I .A .. I > o ( 4 ) 

H H8HJJI8BH8 Be.1J3Ill[e yrJIOBHe MllHOpli, TO pa:3.1Io:&eHBe BH.lta. ( 2) CYIIleC'l'Bye'l', 

a 'l'aDe BlinOJIHJD)'J.'CJI CJiel)JDitKe npe.n;eJIDHHe : llpB K ~ oo ) COO'l'HOWeHHJI{l20j 
cJQ ctt} CJIJ 
'-....,. E ; r, ~.A;:, ; i=-~,1,---,,.; P;...,. o; i= t,J,···,"'; ( 5 ) 

IlpK .llOKa88t'e.7I'bC'J.'Be CXOltDIOCt'll aJII'Opi'l'MU. Bcnonsye'l'CJI [I25] COO'l'HOme

Ime ( 'l'eopea Bayapa ) 

( 6 ) 
~- ~ 

rne A/ - i -Iii Bepnd BellJII(Id yrJioBiil JaHop Ma'l'J)mni c& (3). Cxon-

MOCt'!l aJII'OJ)B'l'Ma (2)+(5) onpe,lleJJ'Jiet'cHU22J CJiellJUI(IG COO'l'HOmeiWIMl! 

ctq A& K ( 7 ) 
f1 ~ 1<;, ( Ai-l ) ; i. = .t, 3, · · ·.. "' ; K = 1 ,~ 1., ... , 



r.n;e K - q}JCJIO HTe~, :K;, - ITOCTO.fiHHHe qJJCJia, KOTOpHe B 06rrteM c.zryqae 

B JIII'l'epaTYpe KBHO He orrpe,IteJI.R!)TC.fi, A i - i[CKOMHe C06CTBeHHHe 3Ha'tJeHH.R: 

Ma TPH!lH ([, ( I) • 
,q Ct:oft) 

llepeXO.It OT C R MaTpiD:le ([, ( 6es ITpii:MeHeHH.R: rrepecTaHOBOR, 'tJTO 

o6ecrre'tfliBaeTC.H YCJIOBH.RMH ( 4) , K C,ItBHrOB ) Tpe6yeT ITOp.ff.IU\a 6 m apH<PMe

TH'tJeCRmC orrepa!J;HI ( eM. , Harrpoep, II8c. [120 1 ) . 
ECJIH C06CTBeHHHe 3Ha'tJeHK.H MaTp:m:ni It ( l) p8.3.7IK'tJHH, TO B o6meM CJIY'tJae 

ex) 

MaTpiD:la 4: CTpeMHTCSi K BepxHet\" TpeyrOJThHC•t!, JlMarOHaJIOHHe 3JieMeHTH KOTO-

poii CYT'& C06CTBeHHHe 3Ha'tJeHH.H, paCITOJIO:ateHnle B ITOpJU(Re y6UBaHHSi HX MO,Ity

Jie:tt (I32, I3I, 122,127 J. EcJIJI MaTpH!la (f, (I) HMeeT ROMITJieRCHHe HJIII KpaTHI:le 

C06CTBeHHHe 3Ha'tJeFmH, TO MaTpHUa £ CTpe~:TC.H K TpeyrOJIOHOfi MaTpiD:le C 

6JIOKaMH Ha .n;HaroHaJIH. llpH"tJeM KOMuneKCHOMY HJIH KPaTHOMY C06CTBeHHOMY 3Ha

'tJeHHIO ( KPaTHOCTH .S ) cooTBeTCTBye·T .IJ;Harc HM'&F!llfi 6JioR rrop.f{JlKa S ( eM. , 

HarrpHMep, 348c • U32 J H §4 [I3 11 ) • 
Ho rrpHBe.n;eHHH:tt BI:lii!e L R - Me To .It rrpK rrpE.KTH"tJecKHx BH"tJHCJieHHHX Ha 3BM, 

KaK rrpaBHJIO, He HCITOJI'&syeTC.H B CHJIY ero ME~eHHO:tt CXO,ItHMOCTH rrpH HanzqHz 

y C. (I) 6JIHsRHX co6cTBeHHHX saa"tJeHd, a ,·axae ITJioxo:tt ( B o6meM c.nyqae ) 

yCTO:tt'tJHBOCTH H3 - sa 60JThillO:A" 'tJYBCTBHTeJI'&HCCTH K xapaKTepy ITOBe~eHH.H Beey-

IIU!X yrJIOBHX MHHOpoB y C (I) - M8TPID:l ( CM., HarrpRMep, §3.10U20J ) • 

ll03TOMY Ha rrpaKTKKe HCITOJI'&SYDTC.H CJie.1JYXI!lnie MO,ItZ@nn!pOBaHHHe ( YCKO

peHHHe) LR- aJiropHTMii[I20,122,124,127,I3I,I32] 

JIJI6o 

( 
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CXO.JlHMOCT'& KOTOpliX orrpe,IJ.eJI.HeTCH COO'l'HOmeHERMH 

8 ) 

( 9 ) 

K Cf) 

CJQP. ~/ n ( Ai- w ) . 4:. ~ 3, ...• m; K= 1 .. t, ... , (IO) 
• ---.. J\. • "'} C!'). > . I 

~ .. 1'=4 /li:-f- w 
r.n;e W - I'l'epaiJ;HOHBHe YCROp.mltlte xos#liiJlleH'l'H, a 'J( oeeT YK8S8HHHI 

BHDJe CMHCJI. \ 

I!pi arou onftMBJIDHSJI ( T. e. o6ecnema.tiQ8JI dBJ!JM8 n.Hoe lDICJio H'l'epartJd 
- I Ql1 

• npwe~eMJ.O 'l'O~HOC'l'D o~eHoK A ) c~'!'eriR BH6opa c.n;BBroB w .n;oJIEBa 

OnHOBPeMeHHo y.n;o~e'l'BOpsTD KaR yCJioBKRM ycxopeHKH (IO) • xopomeA o6ycJio

BJieHHOOR ( '!'.e. JO!'Oi'uBoCH B O'l'JJ:FJBJI 0! Bl'JIJI ) BCe% B8)JJIIOI1 yrJIOBHX 

IIDOpoB E'l'pml r ( ~'1'0 II03BOJISI8'1' COxp8HI'l'D ,llJJJI i? JI8H!'O'tJHYJ) <fx>PMY 
(. (I) K 'UCJI8HH1J) JC!'OitcmBOC'l'D ( CM., B81IJ:D8p, §3.IOU20J K 487c. a22J) 

L R. - 8JII'OPI!'Ua ) !'a:tt • 'fPe6o:aallDl coxpaae IWI Be~qec'!':seHHoc'!'I 118.~ £ , 
ecJII (, (!) BeJil8C'l'B8HHaH. Ho B8 npan'De npw BCIIOJID30B8HD ISBeC'l'HHX 

( CM., HB.npD18p, [I3IJ, (132] ) C'l'pa'!'er:d :B1*6opa W OII'l'Df8JIDHOC'l'D ( B ytta-

38HHOM BH!IIe CMHCJie ) L R - MeTo.n;a ,1J,JIJI ~ (I) - Bemec'!'BeHma Ma'l'JDIIl o6e-



------------

crre'tfimaeTc.fi He Bcer:u;a, ec.JI:H He rrpz6eraTo 1: rrepecTaHOBKaM cTpoK H cToJI6-

u;oB y Ma.TpHD; £.1 
• B 'l8CTHOCTH, ec.JI:H HCIIO~£o30B8To 06H'lHYIO ( rrpHBe.:n;eHeyiO 

BHIDe ) L R - Texmmy 6e3 rrepeCT8HOBOR, TO JieHTO'lHa.fi tPOPM8. HCXO,llHO~ MaT

PHilf:l COXpaH.R:eTC.fi, HO 'lHCJieHHa.fi YCTOI'IHBOC~'o yJK.e MOJKeT 6HTo He o6ecrrel:Je-

Ha ( CM., HarrpHMep, 487c.(I22]). ECJIH JK.e HCIIOJioSyeTC.fi LR- aJII'OpHTM 

C rrepeCT8HOBKa.MH, TO B0061Qe rOBOp.fi, JieHTQ"t[Ha.fi <fx:>pMa Ha,IJ; .n;HSrOHaJIOlO HO-
CK) 

XO.TI;HO~ t (I) MaTpiDU::l y M8TPIDl (!; IIOCTerreHHO IIOpTHTC.fi ( CM., HarrpHMep, 

487c. [I22]) H MaTpHil.hi R - o6peTruoT o6mefr TpeyroJio~ BIUl. Ho JlJUI zc

xo,:u;ma: MaTpHD; B <fx:>PMe XecceH6epra n BH.ll c:oxpaH.R:eTc.fi[I22,I3I,I32]. 

IIosTOMY Ha rrpaKmKe ( eM., HarrpHMep, [1~12]) o6H'lHO rrpz BH'lHCJieHHH .if
crreRTpa L (I) - Tpex,:u;zaroHaJIDHHX MaTpzu; o6mero BH.na HcrroJIOsyeT LR -
aJiropHTM ~ H - MaTpHD; XecceH6epra. 

Hzze MH IIpHBe,IJ;eM ( .IJ;JI.fi IIOJIHST.bi ) Kp8TID[~ 8Ha.JI:H3 HSBeCTHHX MeTO.llOB 
UCJ 

pemeHH.fi crreKTpa.JIOHOI sa.n;a'lH JlJI.fi (. (I) H B.bi6opa W - YCKOpm:>IItHX K03tP-

~eHTOB. 

B [2I J paccMOTpeH LR - aJII'OPKTM co <:.IJ;BHrOM Jlareppa ~ cHMMeTpm-

HO~ Tpex,:n;KarOHaJIDHO~ MaTpxn& H IIpHBO.IJ;HJiaCI· AnrO~ - rrporpaMMa H pesy.JIO

T8TH TeCTOB.biX pacl:!eTOB. 

B [I02] rrpHBe.n;eHH AJII'O~ - rrporpa.MMa MOlCHtPHIU!POBaHHoro LR - aJiropzTMa 

,IJ;JI.fi Haxo~eHH.fi .IJ;BYXCTOpOHHero IIpH6JIKJK.eHH.fi K C06CTBeHHHM 3Hal:JeHH.fiM Tpex

;n;HaroHa.JIDHOI C11IMMeTpl!'lHOI M8TPKUI:l Iii TeCTOH.bie rrpHMepH. 

B [I22] paccMoTpeH Q D- a..rrropKTM JlJI.fi BHl:JHCJieHHH co6CTBeHHHX sHa'lead" 

HeC:HMMeTpH"lHHX TpeX.n;HarOHa..JIDHHX M8TpKIJ; H CtTMel:JeHO, l:JTO Q D - aJII'OpHTM 

xrpaeT SHa~TeJIDHO 60JIDmyD po.JIO B o6me~ m>o6JieMe BHl:JHCJieHH.fi ayJiel Mepo

MOpPHHX <IJYHKD;d. Ho a D - a.JII'Opli!TM OKa3I:maeTC.fi Herro.n;xOmmll!M B o6meM 

CJIY'lae ~ BH'lHCJieHH.fi Bcex .A , TaR KaR CIH cooTBeTCTByeT HCKJIIO'leHHIO 

SJieMeHTOB 6e3 rrepeCTSHOBOK ( CM. , 488c. [1~'2]). B [I22] OTMet~eHO ( CM. , 

489c. [I22]) , 'lTO, eCJIH A., - rroJiomrTeJIOHO Ctrrpe,:n;eJieHHa.fi cHMMeTpH'lHS.fi Tpex

,ItlllarOHBJIDHa.fi MSTPJmS, TO MOZHO MO~p0li8TD LR- aJII'OpH'l'M, 11CIIOJIDS)'.fi 

CDMeTpaqayl1 q,aKropHsaTJ}fi) lOJI9D;ltOro ( CM. 1 RaJipDep, §42 rJI.4[Ir~J). 
ITpi 8!'0M He 'l'OJIDKO :B,IJ;BOe )'M9HDIDa9!'CJI 06'1>eM BH'DrCJieH:d, HO (fla.RTO HS8ll11Jl 

XoJieD;Koro o6eoue11I:Bae'l' BHOOley'l) "qHCJieHHYJl yoroitcmBOO'l'D 11 He 'f'Ped eT uepe-

C!'&Ro:eox ( OM., 4720. [!22]). Ec.D::a A1- HE!IIOJIODTeJIDHO onpe.IteJie , TO 

~OJ)I~ XOJieD;KOro npBBO,Itlll'l' E EOMIIJieEC:HHM 'q]ICJiaM, I 1DICJI9HHa.fi )'0'1'01-

'UBOC!'It He o6eciie1:!Dae!'oJI ( OM. , 4 73c. [!2~!1) • 1trui o6eoue1JeBIJI ae :e o6-•e. ~e )'O!'O~C!'I RaltO ICUOJIDSOB8TD rrepeC'l'SHO:BKI, a 9!'0 Rapymae!' 

c ... e!'pKI) ( eM., 2!4c.[I22]). 

Q L ( :vm Q R ) - 8JII'OJ)!!'M OOxpaH.f!e'l' JI9H'l'01JHYI1 ({lopMY JIDD ,IJ;JI.fi CJIM

M9!'pRHEIX ( &puroma: ) Ma!'J)JDl ( OM. I23o. (120 J I 4870. [l22] ). BepxB.JIJI 
ae • HIZBJIJ~ «x>JIIIH IecceH6epra mmapiaH!'HH no O!'HomeHI11 E QR • ooo'l':Be'l'

cT:eeHHo Q L - aJII'Opi!'MOM ( CM., Raupoep, 457c. [122]). 

Q R - <Pa!t'l'OP113attil.f! JIMee'l' TO npeoymecr:eo rrepe.n L R , "tiTO o6pameHHe 



CIQ 
B ay~ Be~ero r~aoro MHHopa y A ( HTep~oHHO~ MaTp~ ) ae BH3H-

:saeT ( CM. , Hanp:HMep, 450c. [I22]) HapymeHHR: QR - aJII'OpHTMa, Ita.K 8TO 

6wro B o6INHOM L R - pa3.7IoJKemm ( eM. , aanpHMep, 27c. [12 I]) . CBo~CTBa 

cxo.IUIMOCTH Q R - a.JiropHTMa Ta.IOKe 3Ha"tJHTeJit,Ho JIY"'trnie l!eM LR - a.JiropHT

Ma. HanpHMep, B o6meM CJIYl!ae 't!HCJIO HTep~~ rrpH QR - rrpeo6pa30BaHl!KX 

OKa3aJIOCI:, 3Ha"tJHTe~HO M8HI:,me no CpaBH8Hl!ID C MO,m!<fn'm;HpoBaHHHM LR- npo

U8CCaM rrpH HCIIOJil)30BaHKK C~HrOB, OrrpeneJieHHHX B KaJKnOM CJIYl!ae ITO onHo

MY H TONfY JKe IIpHHUHrry ( CM. , HarrpE:Mep, 4 58 c. [122 J) • 

QR- aJirOpH~M ~ CKMMeTpHl!HO~ noJIOEHT8JIDHO orrpe~eJieHHO~ M~KUH 
:HMeeT TeCHYJO CBH3l) c L R - a.JiropHTMOM. Ha CB.MOM neJie , Ma Tpzua A .tJc+t

ro mara LR- aJiropHTMa paBHa MaTpzue 1<-+ ~ -ro mara QR- aJiropHTMa 

( CM., HanpHMep, 125c. [120] H 473c •. [122]). I1Ta.K, QR - aJII'OpHTM CXO,m!T-

C.fl BnBOe 6HcTpee LR- aJiropHTMa ( 6es Yl!eTa CnBHrOB ) • 

ECJIH sanaHHaH MaTpHUa HMeeT KOMIIJieKCHHe HJIH KpaTHHe C06CTBeHHHe 3Ha-

l!eHl!H, TO cBoitcT:sa cxo.llHMOCTH Q L ( Q R ) - a.JiropHTMa cxonHH c L R -
aJirOpHTMOM, yKa3aHHaM BHme ( CM., HarrpHMep,(91],[132],[131J,(I22j). 

B (22+37,103] HCCJieno:sa.HH aJirOpH~MH ~ B~CJI8Hl!.fl C06CTBeHHHX 3Ha

l!e~ CKMMeTpHl!HHX TpeX,m!aroHaJII:,HHX MaTpHD Ha OCHOBe GR(QL)- aJirOpHTMa, 

a B [89] ~ JI8HTOl!HHX CKMMeTpKl!HHX MaTpKU. 

B (34+37] paccMOTpeH Q L- aJirOPHTM nJIR CHMMeTpF1ecKoit IIOJIODTe.JIDHO 

orrpeneJieHHo~ Tpe~aroHaJIDHoA Ma~PKnH, a E [22,23] o6cyznaJiacl) TexHHKa 

CnBHroB ~ ycKopeHHH cxon:HMOCTH G2 R- a.JII'OPHTMa. B [32 ,33] ormcaHH .n:se 

rrpouenypH ~ B~CJieHHH BCeX C06CTB8HHHX 3Hal!e~ H C06CTB8HHHX B8KTO

poB CBMMe~pnma 'l'pex.rtHarOHaJIDHHX MaTPHU ( C.'l'.M. ) Ha OCHOBe HeHBHOrO 

Q L - aJiropBTMa 11 Q L.. - aJII'OPHTMB. co CnEHI'OM. B [31 ,29] rrpe)lJ!oJKeH 

OR.- a.JII'OPHTM ~ ~cJieHBH co6cTBeHHHX sHaqeHd ( c. s. ) apMHTOBoA 

Tpex.n;~~aroHa.JIDHoA MaTpmtli, y Ko~oporo Ka.JIOUil~ mar npouecca Tpe6yeT 4 n. 
CJioaeHd, 4 n yMHoaem 11 J n neJieHl!A ( n - nopH,ItOK MaTPBilli ) • B [ 30 J 

I 
nomsaao, l!'l'O MOrJio HapymJI'l'JJ lDicJieHHYJl ycttohDoc'!'l) rrpouecca, rrpe)lJ!oxeH-

Horo B (3I] • [35 J , a '1'~ npe,ItJIO&eH ROEHl pattKOHBJIDHHI :aap•aH'l' Q R , 
'l'pedydl(ld CSonme api<flre'l' ec:ax one~ Ba Kaa,J.J;OM mare rrpo:qecca, ao o6-
JI8Jt8.,... CSoJiee OHO'l'pol C ,ItDIOC'l'DD • JJTCIIIIel YC'l'Ohooc'l':&J>. B [28J aH8J111-

8QOBUBClt OltH8 •'l'e:panu . Q R - u:roJm!'MB .ItJIJt c. '1' • 11. noJU1.1tK8 · n c '1'011-

:a &peDJI pe8Jl][aaun m napa.uenao11 Koiiiiiim'l'epe. B I27J, yc'!'aHOBD CBJISJJ 

Q L - &II'O~!'IIB c lle'l'OlXOII odpa'l'ma :HepaJlll • •cnonsyB: mmelteHQI) a:e!'o

,.._ BOQ» OlleDJ ODCSoK 118JQIIIX EI'OB lle!'O.IJ;8 OOp&'l'BiiiX •'l'e~, .IJ;8HO HO

B08 6o.:ree rrpoc'l'Oe no:maa'l'e.n.C'l'BO rJio6aJIDBol CXOltiiMOCR Q L - 8JII'OJ)BDIB 

ltD C.'l'.ll. B [26,24J p&CCE!'peHa CKOpoC'l'JJ CXO.PIIOC'l'J: QL- aJII'O~'l'MB CO 

C~ ,ll.U C. '1' .II. , a :S (25] odcya.D;eH BOD:poc 0 p9.CXO,llDIOC'l'J: Q L. - aJI

ro~m& • JK&IaH lti8CC 118~, Jt,d KO!'OpJD: &II'Opn'M p9.CXO.Dll'l'CJI. B (I03j 
BHIIOJIHeHo Cpa:BHeHJJ:e OHC'fPO,lleiC!'BU: I 'l'O~C Cft lt9YX 8JII'Opl['l'IIOB, rrpe,ItJIO

zeHHHX aBTOpaMII' 11 aJirOpH'l'MOB a R - Me'l'O,Ite. co C.ItBII'aMII PeJie.R: t Y:vunrHCO-



Ha z anropHTMa OpTerz - Ko~sepa co c~RroN Pe~eH. B [I20J H [I22] OTMe

'tleHo, liTO B <aL - a.JII'OpHTMe ,1l.1.Ui Bl:l'tiHCJieimH C.3. C.T.M., y KaToporo He 

HYXHO HH O~Horo H3B~e'tleHKH KBanpaTHOro KOIHH, K~naa HTepanzg Tpe6yeT 

BI:ffiiCJieHHH .3 n .neJieHd H .3 n yMHoxeHHil ( CIV • , HarrpRMep, I25c. [I20]) • 

B (2IJ , [38+44] H (104] o6cy~eHH ~TOpRe CTpaTerHB BR6opa YCKO

p!IDII@C KoaqxpJmHeHTOB. B [2Il zcrro.1ThsoBaH LR- a.JII'OPHTM co c~HroM Jia
reppa .I(JIH B~CHeHHH C.3. IIO~O~TeJIOHO OIIIe~eJieHHO~ Tpe~arOHaJI1HO~ 

MaTpHin:l. B [441 paccmTpeHo rrpHMeHeHZe QP- a.JIT'OPRTMa co c~HroM K 
(It) CIQ C.dJ (I<) OQ CIO CIQ CaiiD 

pemeHD> rrpo6~eMbl C.3. C.T.M., T.e. Q (A- tV£): R., R Q +WE= A,K:-f,.t_···. 
~ ~ ~ 

Ho 3,IJ;ec:o B Ka'tleCTBe WJ - C~Hra BR6zpae'l CH SJieMeHT ( d" a:: ,~ ) - JIH-

HeHmm C~Hr, Jm60 ( ,.W.~ : C06CTBeHHOMY 3HB'tleHIDO MaTpHllJi [ e'.. ~] , 6JIH

:r.aitmeMY K (t ) - KBa.np8TH'tlmm C~Kr. B C'la'l':oe [43] paCCMaTpeHH 2 C!'pa

Termi BR6opa c~zroB B anropHTMe Q R co c ~HroM .I(JIH apMHTOBI:lX MaTpHD;. 

113 HHX rrepBaH CTpaTerHH IIpHMeHHeTCR IIpaKTI!~eCKH K C. T .M. H OIIHCaHa B 

JIHTepaTYpe ( HarrpHMep, (122]), a BTOpaH CTJiaTerHH BBO.I(HTCH aBTOpaM. 3.ne

C:O TaKEe_.I(ORa3aH8 CBH3:0 BR60pa C.I(BHrOB rrpi: BTOpo~ CTpaTerHH C IIOrrpaBRO~ 

rro MeTon;y H:oDTOHa - Pa(flcoHa npHMeHHTeJThHO K HeKoTopol nocJie.IJ;oBaTeJThHocm 

PauHOHaJIDHHX ~~. a TaKXe c HY~ IIOJ~HOMOB JlaH'tloca. KpoMe Toro rro

RasaHa CXO~OCT:O li£R - ~OpHTM!:l CO C~HI'OM .I(JIH SpMHTOBI:lX MaTpHD; rrpH 

BH6ope C.I(BHrOB COr~CHO BTOpO~ CTpaTerKH. 
CliO uq '10 <19 CIC'fl) C!9. flO Ct<J Act} A 

B l R - anropHTMe co CJtBHrOM A - wE : L R • A - w e :::. R ,_,, : 

Ha rrpaKTmte o6H't1HO B Ka'tleCTBe w 6epyT ru:H rroc~enm .I(HaroRaJIDHHit aJie-

MeHT Ac, ( JIHHelmd cmmr)[39J, [42, I22,I2?~· HJIH co6cTBeHRoe 3Ha"CJeHHe 

( B 06uteM CJIY'Iae 8'1'0 3HB.'qeHJie 6y;.u;e'l' ROMIIJIE!KCHHM ) HHZRel ItBa,IJ;pa'l'HOI IIO.I(-
c"' oq ( MaTPKini 2x2 ,JJ,.7IH A , 6.maaftutee IIO BeJIH"qJ[H8 R 0- RBagpa'l'lfCrHHI C.ltBJIIT') 

[39J~(42,I22,I3I+I33]. 0TMeTHM, "CJTO CXO~fOCT:O MO~~poBaHHOrO a.JII'O

pHTMa C BH6paRHHMII Bl:llDe CJt8Hr8.MII He II0,1UlaE!'l'CH TO"CJHOMY KOJIH'qeCTBeHHOMY 

8HaxH3Y, HO ero SRCIIepiMeH'l'~HaH npoBepKEL .I(aeT BeC:OMB y,IJ;o~eTBOpHTe~:o

HHe pesyJI:o'l'aftl ( CM., HB.I!pBMep, 348+350c. J:I32J). B [42] aB'l'Op BBO.ItVI 

OelleiCDO 06o61QeHHBX C.ICBJII'OB. 3,IJ;eC:O IIO,IJ; Olr;BJIT'OM II~ i IIOBJDIS.e'rC.R: 

W;.:: We: , y;.u;oBJienoPJDII(ee ypaBHeDJ) det [t .. {A.:- E) B,;,J:: o , r.ne 
coD ~ { 41: { (;:} I l B c: } = 1 B i:. } - DO~e.D;O:&a!'eJD,HOCfi 118 paSMepoB i x n ll 

n x ;, coone!'cneoo. B [4I] aii8JDISQK>BSJIICL Bo paD;K0118.JIDHoro BH-

6ope C,1tBKI'OB .USI CJJ11I8S 'l'J)eXJtU.I'OII8.JIDHBX llll!'J)Kll. llpeJl,BBI'aJIOCL HeCKOJIDKO 

~8mB lllldopa C;.u;:D1'&, a !'aDe .D;OB8.18CL OiteHlt8. cxopocn CXO,JWIOC!'B. B 
( 401 B QR - UI'OpeMe ~ ,n;eiC!'BfteJlLHOit C.!' .M. npe~e!'C$1 C;.u;DI' 

W :...,# - 1/IC.M)j lf~_.) ; r.n;e .,lA - C06c'rBeHBoe SHa11eDe HDH81 D8.,11J)8!'HOI 

IIO.D;Ma!'JlQil 2 x 2 ltJlS A , 6Jrnalutee no BeJiniHe It {f. , a 1/0J= dd (A

·~E)/tktfA.:itf)• A11-1 - Be,DJ1118JI rJI8.BII8Jl IIOltiiB~,nm& IIO})Jtl.tK8 IZ-.f B Ma!'JDDle 

A. IT:p11 8'1'0M no:msaao, "1'1'0 ;a,u: &!'oro C,Jt:Binl w &ll'OPftll Dee!' oxo,ItDIOc

!':O nopJlltK& 7. B &!'ol pa6o!'e !'aae paccMS.'!']>D8D!'OS: eme 'fPK npe.ItiiicaHIJI 

no;.u;oCSaoro po.ItS. B [I04J paccMa'l'J)D8.e!'c.a: B<>llpoc o BHCSope e!'pa.Tern c.n;BI-

-~-



roB Ma.Tp~ Ha KSJK.IJ;OM mare OR- rrponecca pemeHH.R: noJIHo:lt npoc5JieMf:l c. s. 

3,neCJ; IIOKaS&BaefC.R:, ~TO B Ka~eCTBe CnBHrOB MOEHO HCIIOJibSOBaTn pe~Jib

TaTH peaJIH3aUKH ~6oro cxo~eroc.R: MeTona onpe,neJieHR.R: KopHe:lt MHoro~eHa 

H noKaSHBaeTC.R: rJI06aJibHa.R: CXO~OCTn aJirOpHTMa rrpH TaRO~ CTpaTerHH C,Il;

BHrOB. B [39] aBTOp IIOCTpOHJI npHMep MaTpHDH 4-ro IIOp.R:nKa 
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noxasHBBDmH~, ~To nJI.R: HOPMaJinHHX xecceH6e~rOBHX MaTpH!l Ao QR- a;rropHTM 

CO CnBHraMH He HMeeT CXOnmMOCTH npH yKa3aHHRX BHIDe BH6opax JIHHeHHOrO 

HJlli KBa.npa.T~Horo CnBHroB. A Ta.KJP:e noxaS&Iio; 'tfTO ecJIH wi - C,UBHr j -ro 

nop~a, r,ne K - 'ti'BCJIO HTe~, BS.R:Tn paEHRM C06CTBeHHOMY SHa'tfe~ 

HHEHe:lt yrJioBo:lt nonMBTP~ nopRnita i HTepa!lHOHHo:lt Ma.TPH!lH A , TO, npH

BJieRa.R: CnBHrH C IIOpjOJltOM j > .t , MOEHO IICJIY'tiBTn MOHOTOHHJTIO CXO.IJ;HMOCTn 

x HY JIIO sJieMeHTa 0.,.,..., H B STOM C.JJ:Y'tfae. B [ 38 J ormcimaeTc.R: HOB:Effi cnococ5 

BH6opa C,nBJn'OB B Q L - 8.1II'OpJITMe n;r.R: Tpex,n;JiaroHa..JThHO:lt MaTP:mnl, KaTOp~ 

no CYTH OCHOBaH Ha BH'tfHCJieHKH ROpHe:lt xyc5~eCKOrO ypaBHeHH.R: ( T.e. ~
'tfeCRH:lt CnBHr ). ~ naHHoro crroco6a BH6opa CnBHroB noxasHBaeTc.R: rJio6aJin

Ha.R: xyc5neCRa.R: aCHMIITOTnecKM CKOpOCTn C].On;HMOCTH QL - aJirOpHTMa. 

B [84+88] paccMSTpeHH a;rropHTMH nJI.R: B~Bc~eHH.R: c.s. xecceHc5eproBHX 

MaTpJIU Ha ocHoBe MO.mtc'PJIUHpoBaHHHX L R ( RL) HJIH (J L (a R) - MeTo,noB H 

B II3I+I33] peKOMe~oBaHH rronrrporpaMMH, B ROTopHX 3TH a;rropHTMH peaRH

so:sa.HH C ICUOJibSOBaHJieM RBBJlPB,fK'tfeCRHX C,ItE.JirOB, yxasaHHHX BHIDe. B [8?} 
rrpen.rroxeH aJII'OPJI'l'M fJR. c nBOitHliM CnBHroM. Cuococ5 BH6opa nBO:ltHoro CnBH

ra oc5cyx,n;ae'!'C.R: Truate H B qJyH.ItaMeHTaJibHOf! MOHOrpa([nm [I22J YHJIKKHCOHa. 

IIpoeHeHJile DHe:ltHoro HJ]J[ KBan;paTH'tfHoro CnBHrOB noxasimaeT, 'tfTO cpe.n

Hee 'tfiiiCJIO ITepallll HB. KaZ.lloe c. s. , RaK ups.BHJio , He rrpeBocxo.n;HT 5 [122, 
127], ee~ yq.~r• B IrepanaoHBHX Mero.n~~ Hp!HH!II Jic~eprraHlii.R: ( •~ 
IIDC8llD ) • 

iiC'I8pDaiDI8 ~KTDHO ,ltJUI BlAJIC~eHJIJI C. S. ME1TP1IU Ha OCHOBe L R JIJIII 

Q R ( Gl L ) - MeTO.ItOB, nocxon1ey oHo nosBom.rer npo.no.nzar]) npDeHe~me LR
I.D Q R ( Q.L) - 8JII'OJIIIfti>B K MBTP~ •en•ru paBMepHoerel, ~To YJ1e~
maer :apea _..ca_. sa 3BM • YJJY"'IIIB.eT 'l'C•11HoeT]) ( eM., aaJipllllep, 236c. 
[ !271, rJI.. 7 • 8 [I22J) • 

B [69] • [108+!!21 paooMB'l'peBB &ll'OJJifttH •e'lepuaHU ltJD! Tpeumro

a:aJIJ.BIIX ETPQ • 06cJQeBH BOupoOH BJAI(CJIIfT8JlbHHX JiorpeDIBOC'l'el. B [III] , 
[II2J I [IIOJ D:p8.zt,Bar81)'l'CJt HOBSe BapDH'l'H <flopuy~ ltJD! aJII'OpHTMOB BC~ep
DaBU C.T.II. • ltliJXIDIS.ro&a.nBHX •TPJ~It, a B (IIOJ I [I09] IIpHBO.u;.TOJt 

Oit8HB8 JIOrpe&OCft, lt0IIJCK8ell01 Jipi pe&DU&.IlD 8'1'JIX aJII'OpH'l'MOB Ha 3BM. 
Pa6o!'a [!081 nocBSJQeHa raae BHBo.ny HOBHX <flopryJI • a~sy norpenmoc
rel, BOSHDS.IIQI[X IIpi pe8Jl11sa.rnm Ha 313M a.m•opiTMB uc~epnaHliiJI c.T.M. B 

-.9-



(I20J TaKEe ,IJ;a.JOTCH peKOMeH.n;amm no HCnOJib!:OBaHIDO HC'tfepnamr.s: B Q L - l!Jm 

LR - a.JiropHTMB.X .n;.m1 :swmc.rremr.s: c. s. TpeXJJHaroHaJibHHX MaTpm:t. 
MeTOA 6zceKgHi OC068HHO ~eKTHBeH npz Haxo~eHHH OT,IJ;8JibHHX ~60 

H8CKOJibKKX nOCJI8,1l;OBaT8JibHO pacnOJI038HHHX C06CTB8HHHX 3Ha'tfe~ ( CM., 
HanpE:Mep, (127], (I32J RJIH I0Ic.[I20]) CHNMeTpH"CJHHX BemecTBeHHHX Tpex
.n;HaroHaJIOHHX MaTPRU L(I). 

MeTon: 6:~meronrlt ( BKJIIO'tfa.s: aHaJTIII3 orrm6oK oKpyrJierm.s: Ha 3BM ) 6w:r Tma
TeJioHo paspa6oTaH B Tpy.n;ax B.B.BoeBO~Ha ( CM., HarrpHMep, (I05,I46J), 
a TaKEe fHBeHca ( CM., HanpHMep, (I20,I24],a TaKEe, FE~, 1956, 8347 ). 

B [45+561 H [I05,I46] paccMaTpeHHo pememre rrpo6JieMEl c.3 • .n;JIH c.T.M. 
M8TO,IJ;aMH 6HCeKuzn, a B (?5+8IJ .n;JIH ITHTH.n;H8rOHaJIOHHX H JI8HTO"CJHHX CKMMe
Tpl!"CJHHX MaTpiDl. 

B [56] noKa3aHO Ha npHMepax, "CJTO nOCTpCeHHe ITOCJie.n;oBaTeJIOHOCTe~ lliTY
pMa C y'tfeTOM npaBHJia 3HaKOB B HeKOTOpHX C~Y'tfa.R:X npHBO~T K HeBep~ 
peeyJIOTaToM. B [551 npHBe.n;eH a.JII'OPHTM, y Ro.Toporo "tJHCJio onepa.Ild" Ha Ka
MOM mare npouecca B 2 pa3a MeHome no Cpa.EHeHRR: c [56]. B {!JyH.n;a.MeHTa.JIL
HOM o6sope [I23J n.K.~eeBS H B.H.~eeBo~ ( CM., HanpHMep, 87c. ) 
.n;aHa 06IDHPHaH 6H6JIHorpa~H ITO pa60TaM, CBR9aHHHM C MeTO,IJ;OM 6Hce~. 
MH He npHBO.n;HM 3,11;8Cb noJIHHI CITHCOK BC8X H:: HHX, a OCTaHOBKMCH JIKmb Ha 
HeRoTopHX. B 'tfaCTHOCTH B [I23] OTMe'tfeHo, ~To B [54] YHJIKHHCOH npo.n;o~JI 
KCCJie,IJ;OBaHHe MeTO,IJ;a B ,IJ;aJI npoue.n;ypy b1Sec1 , BITOCJie,IJ;CTBKH ycoBepmeH
CTBOBaHgyD KM, Eap~OM R MapTHHOM B [52]. E [53] .n;aHH HeKOTOpHe 3aMe'tfa
HHH, OTHOC,a:mK8CH K B~CJieKHD 0.3. MeTO,IJ;OU 6Hce~, a TaKXe K BwmCJie
HHD IM COOTBeTCTBymmKX C06C~eHHYX BeRTOpOB ( C.B. ) Tpe~aro~HOft 
MaTpxua. B pa6oTe llepeftaa H illepepa [5IJ ~e~OEeH KOM6HHHPOBaHHHft MeTo.n; 
6uceKUHA c MeTo.n;oM HoDTOHa. B pa6oTax B.B.BoeBO.n;KHa K B.M.BoJioBna[I46, 
105] 6HJia .n;aHa OTJ!KqHaH OT ~pa.n;HUKOHHO~ BH~CJIKTeJIOHaH CXeMa MeTo.n;a 6K
ceKUKft, noJIOXeHHa.R: B OCHOB,y COOTBeTCTByDmero MaKpOMO,IJ;yJIH .n;.mi pemeHHH 
npo6Jre& c. S. TJ)eXltKSr0HaJibHOI MaTpJllUil. B [50] l(aHa MO~{piXSTtJUI Me'!'o,na 
6•ce~ ~ onpe~e~eHIK c.s • .n;elcTBBTe~eoA c.T.M., coc~o~ B TOM, 
llTO 1LJI8Hil DOC..8~0:BaTeJII,ROC'l'J[ III'1')'pll8 Bll'DlCJlSI)!'CJr 'l'Orl(a, KOrl(a onpe,ne.mr
eTCH cooneTO'fB10UQ8JI n((JoJM&niH o Tpe6yeMoM c.s. B [481 npe~rae'!'cJr 
8811ellnlt dJlce~ 6oJiee 61iC!plll CDOC06oM pa&OKS.BIJI KOpHel MHOro"'JJeHa, 
a B [46] oaoaa mAIODTUDHHI aJII'O:pi!'II .rtJUI HS.Xo:QeBIJI aecxon:ax IJIII 

B08X C. 8. I COO'fBeTC!'B)dULt D C. B. C. '1' .II. HS OCHOB8 KOII6IHSIJ)IW 118'1'0,1l;OB 

6••••.•' • odpa'l'IIIIX nepaut. B (49], [471 • [45J o6cya,naJJBcy, JiapaJIJieJID

HU pe&D88D,JUI lle'l'OlUl 6Icemod .lljJIJ[ BS1mCJieHliJI c. 8. C. '1'.11. B [?OJ B fli3] 
Me'l'O~ 6•oe~ cpuHD&e'l'CJl c Q.R - aJII'OPJim<>M, L L-r- 8JII'OJM'l'IIOM • '1' • .n;. 
B U32] no:a.8811o, 11!'0 odl(ee 'UOJIO I'l'epenw;t .ItJIJI BJ:ABCJie!ml! co6cneHHHX 
SBalleBd CDM8'11*'feCKOI !'J)8X1l&rollaJIDHOI IIB'l'piJlli ( (I) BUS 

_ ~-- { o,.-- f 410--fO·i. ~ 4 ~i ~II } 
- ~,~, 1- 1 P~ = -1 = l.. ; 1t = .t.~ •·· ~ !U 

to i - 11 0 • t Z ~ i .S U , , 



Y KOTOpot! HM8IOTCH 0118H'& 6JIH3D8 C.3., Ha OOHOBe M8TO,Jla 6HC8KIJ;lm COCTa
BHJIO 345, T.e. B cpe,1lHeM 16-HTepa.r:ora Ha O,JlHO C06CTB8HH08 3Ha'tJeHI!e. 

B (79+8IJ I!pHB8,1l8HH peicyppeHTHHe q,opMYJDl, II03BOJimOillfi8 BlffifCJI.HT'D OII
pe~eJIHT8JID IIRTH.JlllaroHaJIDHo~ MaTpKUH trepe3 1;e rJiaBHHe MHHopg, H pa3pa6o
TaH a.JII'Opi!TM ,1lJIH B~CJieHI!H ee C. 3. , KOTOplffi IIO CYTH ormpaeTCH Ha MeTO.TI: 
6HCe~ C HCIIOJID30BaEmeM 9TH.X pe:eyppeHTHlH cpopMj'JI. IlpJIBe,JleHH Ta.Iate HX 
rrporpaMMHHe peaJIK&aUHH Ha AErO] - RSHKe H o6o6~eHHH Ha CJIY'tfa~ 6~oqao

TpeX,1lHaroHM'bHO~ Ma.TpmJl:l. B [771 yKasaHH o·IetraTKH H oum:6:rm B rrpone.IJYpe 
3BaHCa, KOTOpaJi orry6JmKOBa.Jia l!M B 1975 rO.IJ:7 [81], H I!p:Kl18,1l8H T8KCT HC
rrpaBJI8HHOt! rrporpaMMEi. B [76] rrpe,JlJ'IoXteH MeTO.Jl B~cJiemiH c. s. IIJmii.n;Haro
HaJIDHHX MaTpim;. 0H OCHOBaH Ha cymeCTBOBamn <f\YHK:u:IDi, SHatrerme KOTOpHX 
B HeKOTOpo~ TO'tJKe KHTepBMa, C0,1lep~~ero C.3., ,JlaeT KHcpopMauKH 0 KOJIH
treCTBe 0.3., Jie~ JieBoe 9TO~ TO~. BH,Jl 3THX ~~ ,1lJIH IIHTH~aro

HaJIDHO~ MaTP~ rrpHBe,JleH B pa6oTe CeHTaHca H KJIH~V7J. A TaKXe 3,1lec'b 
ormcaHa MO.IJ:H(pKKa.IU!H 3Toro a.JII'OPHTMa, Y.1l06H3J! .JlJIR peaJIH3amm Ha rrapa.JI
JieJIDHOM rrpon;eccope THIIa SIM D. B [75] ,JlaeT ~.R: aoBH! aqxpeRTHBmm MeTo.Jl 
pemeHHH o6o6meHHOI SB.,Jla1DI HaxOQ8HH.fi .71 - ~. 3. H U - C.B. ,1lJIR: CHC'1'8M 
6oJIDmo~ pa3MepHOCTH A u = ~ B u , r,Jle A ~ B - ,JlelcTBHTeJIDme cHM
MeTpHtrHHe MaTpHUH 6JIO'tJH0-,1liiarOHaJI'bHOrO KJIH JI8HTO'tJHOrO BK,Jla, a B IIO~OlKK
TeJIDHO OI!p8,1l8JI8Ha. Co6CTB8HHHe 3Ha'tJeHHH BHql{CJIRIOTC.fi C IIOMO~IO M8TO,Jla 
6HceR!liDi. B [78] rrpe,JlJ'IolteH MeTOJl, CB0.1UI!ItH~ BH"tJHCJieHHe c. 3. II.R:TltllKaro
HaJIDHO~ CHMMeTpH'tJHO~ TenJIKUeBOI MaTp~ K B~CJI8HHIO KOpHe~ IIOJIHHOMOB 
H8BHCORO~ CT8II8HH, a BH'tJHCJieHKe KOMIIOH8HT C.B. K BH'tJHC~eHHIO H8CJIOlKHHX 
~HKUHt! OT COOTB8TCTBYDmZX C.3. B [II8J p8CCM8.TpeH aJiropHTM pemeHHH 
IIOJIHOI rrpo6JieMH C.S. ,1lJIR ~arOHaJIDHHX MaTpHD;, COOTB8TCTBYDml!X ROJie-
6aHHHM crepxael c peryJIHpao pacrroJioJteHHHMH TO'tJe'tJHHMH MaCCaMH H c npoH3-
BOJIDHliMH saRpeiiJieHHHMI! ROHilOB. B (II9J I!pl1IBO.ItH'I'CH aHa.JD!3 3aROHOB pacrrpe
Jl8JI8K!.R: c.3. IIHTH,JlHaroHaJIDHHX MaTPHIJ; crre~aJIDHoro BH.Jla. 

MeTOA HKo6I ( B~eHRI )[I22,I24,I27,I3I,I32,60,6I,I06 I T • .JlJ- HBH-

6oJiee I~(I32] IS BCex=epauKOHHHX M€T0,1lOB pemeHHH IIOJIHOI CIIeRTpa-
JIDHOI npo6JieMH ,JleiOTBI'!'e~ OHMMe'!'pilleCBIX MBTPin. XOTH MeTO.Jl flKo6B 
,JlOCTa'!'O~O KOMIIBKTeH ( ·~ H ) I BgqHCJieEie C ero IIOMODliD 0060TBeHHHX 

I . 

SHB~eHKI I BeKTOpoB He Dpe.JlO~aBJIXeT sa~~ReHII, OH TPe6yer 6o~mero 
BpeMeD ltJUl mrcmCJieBJII, qe• co'tJe!'aHBe rrpoil,em'PH npeo6pasoBS.HU OH8li8JI8 
It !'Pex.u-&rOHaJIDHOI (flopue C IIOCJie;DJDI(IIM B~ICJieHieM C. S. I C.B. '!'P8XJJll
aroiUIJ[I,BOI •TJIIIUl ( eM. , Hanpaep, I83c. II32J) • Ilo&TOJIY IIPI 6onDX 
IIOpJ!.1Ut8X ICXO.ItHHX MlU'pE( JipelOIO'tJTI'l'eJIDHee JICIIOJIDBOBS.!''& 8'1'JI OJie1118.HHHe 
JIPOD;e.JlYPH BM8C'l'O 11IC'l'HX npoue.n,yp B!to6I OCC·6eHHO ,ItJ1J1 CDIMe'l'J)neCDX JieH
!O'tllDIX MB!'J)IIl, ldpii18. JieHTH ltO'l'OpHX M8.JJa r:o CpaBHeHJII) 0 IX IIOp.ltZOtOM n. 
O.ItHSKO .ItJIJI Jieii!'O"'HHX MB'l'pi[Il JJl"lllle npoewn·r, l- R - a.nropHM, no~ 11'1'0 
MeTO.Jl HKo6• He Icrronsyer n:peJIMYDleC!'B Ta.IQCX MaTPJm; ( OM., H&np:oep, 
I83c. [I32J, §4 rJI. I U3I]). 



B IT07J .uaHo ormcaHHe aJII'OpHTMa, npe.u<:Ta.B.mmmero co6o:a MO.IlHcpKKa.n;mo 

Mero.na napa6oJI, ,nJIH Ha.XOlUI:eHli.R: 6oJI:r:,moro 1~omecr:sa. .ue:acTBHTem.HHX z 

ROMIIJieRCHHX C06CTBeHHHX 9HatJe~ TpeXJtKal'OHaJibHHX MaTpmJ; BI:lCOKOI'O IIOp.R:

~ c HeJIHHe~HHM Bxo~eHHeM cneKTpa.JIDHoro napaMerpa H 6oJibmoro Ro.JintJec~ 

TBa ROpHe~ HeJIHH8i!Hl:lX ypaBHeH:Id!. B [62] paCCMaTpeHI:l BOIIpOCI:l 0 pemeHJm 

npo6JieMI:l C. 9. H 0 pememm CHCTeM YpaBHeHU:t! ,nJIH C. T. M. 11! IIpJIIBO.I(.R:TC.R: aJI-

ropHTMI:l pactJeTOB ,1lJI.R: rrapaJIJI8JThHRX 3BM. [ a.f "• C l 
B [63] npe.I(Jio~eH MeTon BH'tJHCJieHRH c.9. c.T.M. LC~b)= •· 4~~~ o b .. -1 a .. 

C IIOMO~ID pemeHH.R: CHCT8MH 06HKHOB8HHI:lX mrcpcpepeHqHa.JIDHI:lX ypaBHeHH:t! 

dCl.</dl=-2-(b;-b~-i), db~e/dl= bl((a".,-a"); K=f,···~ n (b.=--o= b .. ). 

ABTOpl:l IIOKa9aJIH, 'tJTO 3Ta CJIICT8Ma 06I:IKHOBEmHI:lX ,1lHcpcpepeHUHa.JIDHHX ypaBHe

rm:t! o6.n:a.uaeT cBoAcTBOM H30crrexrpa.JThHoCTlL T.e. c.9. MaTPHlll:l L(a.cf), btf)) 

He 3a.BJIC.R:T or t , a Ta.IOite 1;.,. bl(ct; = o , K = 1.- :tJ ·•· ~ n..--1 • CJie.uoBa-
t•:J:• 

TeJThHO, LCt)=-- L(au), bm) cxo.n;HTC.R: npH t-.,.±oo K .n;HaroHa.JlbHol MaTpmJ;e, 

y ROTOpoti Ha ,ItHaroHaJIH CTO.R:T C. 9. MaTpm:nl l- Co) • C IIOMOIIlbD npe.IT,Jio~eH

HOI'O M8TO.I(a ( 9a C'tJe'l' JICIIOJID90BaHJI.R: CTaH,l(ap'l'HOI'O 8.1II'OpH'l'Ma TpH.I(Hai'OHa

JTh3aUHH ) MO~HO BH'tJHCJI.R:Tb C.9 • .uei!CTBHTeJffiHO~ CHMMeTpHtJeCROfi MaTpHUH 

o6mero BH.I(a. PaccMaTPHBaeMHI MeTo.u .uonyci~eT 6JiotJHoe o6o6meHHe. 

B [641 aBTop rrpJIMeH&7I aJII'OPHTM rrepecTpom crreKpaJIDHoro paSJio~eHH.R: 

CHMMeTpHtJHO! MaTpKUS IIpH B09MJm8HHH ee Cl~eTpH'tJHO! MaTpHUe~ paHra I, 
KOTop:m! npe.I(JIODJIH EaHtJ, H:KJI:r:,ceH H CopeH<:eH ( JJumer. Ma..ila., -t918,11,Jf-ltN), 

K BI:l'tJHC.JieHHID BCeX C.S. C.T.M. 

B [651 paCMa'l'peHO JipBMeHeHHe MeTO.I(OB ~·eopo B09MYDleHl!A R HaXOlt,D;8Him 

C. 3. TpeXl!llai'OHaJIDHI:lX MaTpiD;. B (74J IIORH9aHO npBMeHeHHe M8TO.I(a Jlareppa 

.IT,Jif.r Bli'tJHC.JieHH.R: C. 9. 'l'a.KirX MaTpmJ;. 

B [68] HCC.Jie.I(OBaHa BOSMOltHOCTb IIOCTpOE!HHH BKJm'tJaDili!X MH01t8CTB ,1lJIH 

BH'tJKC.JieHK.R: C.9. CHMM8T~8CROI MaTpmJ;I:l B rrpo~ecce ITpHB8,1l8HH.R: ee R Tpex

.Jn(arOHa.JIDHO:I ~pMe Ha OCHOBe OCHOBHOI '!'eopeMH, CB.R:SS.HHOI 0 6JIOp'l'OI'OHa.JTh

HHII ~Jm:'lMOM JlaHD;OJDa. B (58,57 ,82J aHa.;IJISJipym'C.R: Jip06JieMH CBe.I(eHJrJr 

Ma'!'Pmt O~ero D,It9. K 'l'pex;u;:K&I'OHBJI!,m.tM, a Ta.De COO'l'Be'l'O!'BBJI 006C'!'BeH

ma 8 :qelld S!'IX 118!'J)ml B pesyJIDTa'l'e npJIMeHeHU: Me'l'o)la Jia~moma [I26] • 
B [671 \ paccua!'J)e& rpallllUI lVD! c. 8. '!'P8XJT.BaroH8JIJ.ma 118'1'pml;, YllOBJie'!'Bo

ps••• x HeKo!'opHM yCJioBUM. B [ 66 J yc'!'aHonJieBH rpaimtH ~ .ue:lc'l'BITe.m.

Hol • MHMMI)I 'CI&Cft C. 8. !'pU.lJ,B8I'OHBJIDIIID: Ma~ DOJUt1tKB n. 0 KOMIIJI9KC

IIila 8.18118~ !'fii'J[MI', '1!'0 llc· C.C - .IJ;eiC!'D'l'eJiiROe 'UCJIO, r.IJ;e 0.. K C.. -
ee BII8.IJ;K8I'OB.&JIDIUie 8JreMeii!'H, K ~I, .t., ... , n-4 • 

ITpueReoe 118!'0.ll8 HKo6• ( BpaD{eHd ) IJIJI Q R - a.JiroPftiiB .I(Jl'JI aa-

xogeDJI C .B. Ba0!'8.BJIJI8!' ,D;ODOJDII:'l'eJr!,IIO BlllmCJIJI'l']) B BaDOIOIIIa!']) IIB'l'pJIDJ 

pesy.nnpylll(ero npeodpaso:aaBJUt DOllo6u. !l'!'a onepa.IlBJI omSIDae'!'cs: o1ieRD 

HeBHI'OllHO:I, 90Jm H:JZHO OIIpe,D;e.D'l']) ..DIIID HHCKOJIDKO B9K!'OpoB ( OM., HaiipJI

Mep, 264c. [I27J). K 'l'OMY ze BJllmCJieHJie MU!'PHIIH rrpeo6pasoBaHU yCJioJtH.R:e'l' 



~c~eHHRI MeTa~. Oco6eHHo yc~o~HHeTCH Gl~. - ~opmTM, TaR KaK Terrepo 
B HeM ropas~o TPY~Hee ocymecTBJIHTb rrepexo.n: R MaTPEJlaM MeHonm:x paSMepoB 
rrpm rroHBneHHH gy~eBax rro~aroH~HYX s~eMeHTOB ( T.e. rrpm rrpKMeHeHHM 
MeTo~a HC~epnaHHH, HarrpKMep, 265c.[12?J, a TaKZe §31 r~.2[126]). ilpKMe
HeHHe MeTa~ 6Hce~ Boo6me He ~aeT HKKaRO~ HBHO~ HH~OpMauzH OTHOCH
Te~HO c.B., a B L,R- a.JII'opHTMe MaTplfi.U:l Lk mrparoT rro6o~F£YIO po~ H 

KX T~e He~bSH HCITO~SOBaTb ~ B~C~eEBH C.B. HCXOUHO~ M8Tp~ (OM., 

HarrpHMep, 264c.[127J H 124c.[125J). 
Bee 8TH rrpH~Hhi rrpHBO.ILHT o6b[qHo K He06]o~oCTH 6o~ee rrpHCTa.JibHoro 

paCCMa'l'peHHH ~aqK rrpaRT~eCKOro orrpe~e~EHHH C.B. IIO rrpenBapHTe~HO 
B~C~eH~ C06CTBeHRaM SHa~eHHHM. 

MeTa~ o6paTHHX HTepa.r.@! ( OM. , HarrpHMeJ•, [I24J, [122] , [126] H T. n;. ) 
HBJIHeTOH B HaCTO.fDllee BpeMH O~HHM H3 Ca.MIDC sqxpeRTHBHHX, HCIIO~syeMI:lX Ha 
rrpaKT11Re, 'tlHC~eHHhiX MeTO~OB orrpe~e~eHHH C, B. MaTpHD;H KaK ITO rrpe,n;BapH
Te~bHO B:Ji!IHC~eHHHM ee OT~e~Hl:lM C.S. TaR U rrpH l!X YTO'tfHemm. 

flHxe MH yKaEeM ~b HeCKO~KO HS pa60T, rrpOaH~SHpOBaHHHX B [123], 
B ROTOPQX o6cy~aeTCH MeTO~ 06paTHHX HTe~~. 

B -qacTHOCTll B [1231 yKB.saHo, ~To B [?31 YH.JIImHCoH na.JI rrpoue.IJYpy 
;t t"). Sl Y {). m .1J)I.H rrpHMeHeHHH M8TO~a o6paTHbiX HTepauHfi K TpeX,UHaroHa-
~HHM Ma.TPBUa.M, a rro3~ee STa rrpoue.nypa 6arr.a y.n:y-qmeHa HM coBMeCTHo c lle
TepcoM[?IJ( a TaKEe OM., 36?+384c.[132]). B pa6oTe XKpaKaBa Koca6ypo 
(72] ~e~TCH HeROTOpHe saMe'tfaHEH, RaC~!eCH ~HHEH TO~HOCTZ rrpm6~
JiteHHH, BMToro sa c. 3. B.B.BoeBO.Ill!H H B.M.Bo~oB~ [146, 105] naroT a.nro
pmYMH ~ BHqHC~eHHH C.B. li C. 3. Tpe~aro~bHO~ M8TpHUH, HCII0~3YH 
opllrliHaJibHoe B~OHSMeHeH1!e MeTana o6paTmu li'repar.llifi. B [114] TaRXe pac
cMaTpHBaHocb rrpHMeHeRHe MeTana o6paTHHX mrepanHfi ~ Haxo~eHHH c.3. H 
c.B. Tpexnaaro~HHX MaTpmu. 

B (II5,II6J 6WI pa3pa6oTaH a.JII'OpHTM .n;JIH B~C~eHHH c. 3. H C.B. CHM
MeTPnecox 'fpe.x.n;.arouaJIDma MaTPJm, ytlll'l'l:iBB.DIItld B.1IHJIHHe BH'DICJIH'l'eJIDma 
IIOrpemBOC'fel I rapaB'l'I~mmal o~eHRY TO~OCTB pesyJIDTaTOB. 060CHOBaHKe 
M8'fona Ou.p88'fCH npK 9'fOM B8 CII80.8JIDBHM o6pa30M MO~BSHHYD T80-
po lltrypMa. 

Ec.o JBTPina uee'l' RpaTHHe :vm o-qeBD cvm:soe c. s. , To a<PPeKTDHOCTb 
MeTana o6pa'fHHX ITepaUBI cKKKae'fCH xs-sa ~eo6xoniMOCTB y~eTa 6o~mero 
l!Ic.& D8.p&lle'fPOB ( CM. , HB.np&ep, 369c. [132} ) • B (?I J peKoMean:ye'l'CH, 
H&IlpDiep, .JipDeD!'"& Me'fo~ o6pa'l'ma: I'fepartd, eMI "'I~o onpe~e;meMHX 
c.B. &e 6onme 25% o'l' n o6Dlero "DDCJia. 

B (I26,I20,I4I] MOZHO OSHBKOMI'fCH, HaiqmMep, 'faKEe li C ~rHMB M8TO
~ • B "q&c'fiiOC~ BapBaii~SU. npiMeBe&Ka M8'1'0~0B MOBO'l'OHHHX I H8MOHO
'fOHIDIX nprOIIOK 1IJm BIAICJieHD C.B. TpeX,IJ,llaro~HHX MS'fPIIl IIO HSB8C'f
H!Df c. s. 

B saiUIIJ'CleHD &Taro zq>a1'Koro aH8JIJisa o•me'l'IM cJie,n;yunee [981: 



A 

Bo - nepBI:lX, ,nJlf.[ BJ:ltmCJieHH.R: C. 3. ( B TOM 'tfiJCJie ITOJIHOrO cneKTpa - .A ) 
MaTpm:t ( A:: AT )~[A, cct~ CTJ] IIJHPOKO l'ICITOJI:DSj'IOTCSI L R- • Q R - aJII'opl'ITMii' 

Me Ton Ol!Ice~, MeTo.u HKo6H, a TaKJKe MeTomr rrpRMI:iX l'I oCipaTHIDt l'!Te~. 

ilpl'I 3TOM JIID60~ H3 yKa3aHHHX MeTO.UOB He Hap~~aeT Tpe~arOHaJI:DK,yiD CTpyK

Typy HCXO.UHO~ Ma.TPi!Ubl (, = lT It! B Ka.JUJ;O~ H3 UTepa,u:d. Ec..JI:B JKe ~ :-1: C.T, TO 

B l'!Tepa..Ill'IOHHO~ rrpoue.nype G R - aJiropHTMa HapymaeTc.R: TpeXJJ;HaroHaJIDHM 

CTPYKTypa HCXO.UHO~ MaTpHUhi It (I) • MeTo.u JK,~ 6HceKJ:ll'!fi .UM HecRMMeTplP!ec

KKX MaTPIDl (;1-1fT rrpMMeHHM JIIDII:D ITOCJie orrpe.U~JieHHOTX MOJJ;HqJmtaD;Kii [132}. 

MeTO.nH rrp.RM~:a H oCipaTHHX HTepauH:a K LR- 3.JII'OpHTM rrpHMeHHM!l KaK B c:rry

-qae ([ = flT , TaR H B CJIYllae ( "f Q:T, Ho J... R - MeTon ycTo~ m:o ( ¢op
Ma.JIDHO) ,UJI.R: ITOJIO~TeJI:DHO orrpe,UeJieHHHX MaTpKU ( CM., HarrpEMep,[I20]). 

Bo - BTOpi:lX, rrp:r.!CTYITM K pa3pa60TRe HOEI:lX MeTO.UOB BH'11MCJieHZ.R: C.3. H 

C.B. MaTpHU ([,(I) BCerna CJie.nyeT DeT:D B Bl!.ny HeycTo~yiD npl!pO.uy A 

K B03MYmeHH.fiM Ca.MOfi MaTpmlH . A r-~ <l: , KaTOJM He 06.R:3B.TeJI:DHO CM3B.Ha C 

Ha.JIK1meM KpaTHI:lX C. 3. H TeM 6oJiee JKOp.UaHO:E·I:lX KJieTOK [I28]. 8Ta HeyCTO!

'tiHBOC'l':D ( B CHJfY ..T.I:BHefiHO:ti 3aBHCHMOCTH [Azld>=AUl.i)]-[l,UliA)=:AI.J(:I)]) 
IIpl!BO,Il;BT Hel!80eJKHO It HeyCTO~OC'l'H B Blfln£CJieHD C. 3. [ U ()) J- [ Ul;t>J. 
EoJiee TOro, KaK .R:CHO H3 npKMepoB, KOTOpHe HaMH npHBe.UeHH B [99,IOIJ , 

3Ta HeyCTO:ti'tfi!BOCT:D MOZeT ITpHBO,II;HT:D He TOJihKO K BO 3MYme HmO [ V d) J ~ 
[ u Ut) ] , Ho x K H SMeHemm 'tiHCJia c. E. , OTBe'tia.IOIDllX naHHOMY ~ - A , "CJ'l'O 

TeopeTJirtleCKH BOSMOJKHO TOJIDKO npH Ha.JIH4D ~tpa'l'HHX C. 3. If3 TeX JKe rrpl!Me

MepoB (99,IOI,I48] .R:CHO, 'tiTO pa3JIK'11Ha.R: CT~neH:D ycTo~~OCTl'I pa3HHX Me

TO.UOB rrpH Bw:IHCJieHHH A MOJte'l' ITpKBO.IJ;HT:D a;aJKe " K 3a.MeHe " 'tiHCTO Beme

C'l'BeHHOrO cneKTPa .A Ha KoMIIJieKcHHI. 

B - TpeT:DHX, naze 6e3 y'tieTa aHa.JIHsa np~6JieM ycTo~BOCTH cJieuYeT 

HMeT:D B BH.IJY, "CJTO nepe'tiKCJieHHHe BHIDe MeTOmi ITO pa3MOMY " pQQI'llpyx>T " 

Ha. rrpa.KTJirtlecKoe onpeneJieHHe BHYTPeHHei C'IPYK'l'YPii MaTpKil A- { , T. e. 

Ha rrpaKTH'11ecKoe ~cJieHKe Bcex l'IX ~HefiEo HesasmciMHX c.B. Tax LR -
aJII'OPI!'M (f>a.Km"ieco He IIpKMerum'l', a Me'ro,r; 6mceKnld Boo6me He.JID3H npl!Me-

HI'r:D ~ JJif«mCJie'D$1 c.B. ~A~ t] - Ma'fPJlJ;. Q R - aJII'Opl[!'M JipBMeHHM 

RSK ,ItJIJI 119.'1'Pmt npoc'rol cT YK'J.'YPH, 'faR JI ltJIJI Ma'!'PBll He npoc'!'ol CTPYK'fYPH. 

0.1lll8KO npm~eHeoe Q R - B.JI:rO:pi!.'Ma sqxpeJC'l'JIBHO rom,xo npx OllHOBpeueHHOM 

BSXOa;JleBD K8Jt C. 8. , TBlt • COO'rJJe'!'C'rBYJlltiiX D C .11. , I 8'r0'r Me'!'O,ll, KaK 

upa.BUO, He npoeHJD)'r .1tJIJI HSXoz;n;eDJI '!'OJihRO c. B. no JisBeCTHHM c. 8. Ho 

c .n;pyrol c'!'opoBB, npoeHeime QR - SJII'O:~'!'Ma .D;JIJt HaXoz;n;eDJt c.B. sao

'rSBJIJie'!' ~IIOJDIB'fenHO BIABOJISi"l'L • 88DOK!I8'!'1» lla'fPADJ pesy.ntipyullero 

npeo6pa80B8.D.R DO.Ilo6u U27] • Oco6eHHo yc.JIOZHJre'rCH Q R - aJII'Opi!'M, 'raK 

KaK '!'enepL B BeM ropasno orpy,llNee oc~ec'!'BXR'ft» nepexo.Il R uatpKUBM YeHD

mKX pasuepoB npa nogsxeKKK HYJieBHX no~aroaaxLHHX a~eMeH'fOJJ (eM., 

Hanpoep, 264+265c. [!27] • §3I Jir. 2 [I26J) • Kpoue ororo, QR- BJII'O:pi!'M, 

RSK yze ome'CJB.ml Blillle, He co.xparu.reor 11111p1 H1 JieHm B JI'repamroHHol npoue-

lJYpe B CJJY'CJae €,~ d: T • llepe'tDICJieHHHe TOJn I«> 'CJt'O 06C'rOJ!'l'eJIDCt'Jla CB'111XB.J)'l' 



.uocTo:HHCTBa Q R - a.JiropHTMa, R rrosToMY -qa CTO rrpe.urro'tJTeFme B rrpa.KT:w:Iec-

Ko~ paOOTe Ha 3BM OT.UaiDT M8TO,UOM IIpRMO~ H cOpaTHOfi :HTepauH~ ( CM., Haii

pl!Mep, §47 [I27J, §3.I2 [I26], §3 rJI. 9 [122]; §IS. 't!aCT'b II (132]). O.n;Ha.KO 

M8'l'O,IU:l J:IPRMO~ :H oOpaTHOfi :HT8pa.IJ;1m, B8C'bMa ~1qxp8R'l'l[BHH8 B C.nytrae Ma.Tp:H:q 

rrpoCTO~ CTpyRTypbi, H8CKOJIDKO TepRIO'l' :3TO .IJ:OCTOHHCTBO B CJIY't!ae, Harrp:KMep, 

JKOp.UaHOBOIIO:rtOOHbiX Ma.TpmJ; C H8CKOJIDKHMR KJie~~Ka.MH 1Eopn;aHa .UJI.R: OII;HOrO R 

TOrO JKe C.3. 3'1'0 o6yCJIOBJI8HO B 3HB.tm:T8JIDHOit Mepe Jlt8JiaT8JIDHOC'l''biO BHOOpa 

xopomero Ha't!BJI'bHoro rrpHOJI:HJKeHR.fi .TI:JI.fi YM8H'bill13Fm.fl 't!E:CJia HTep~ rrpR peme

mm CHCT8M ypaBH8H11I:tt C MaTpmJ;aMR t (I) ,TI;a:Ke rrpH IJI3B8CTHHX C. 3. 

Y"tJRTbiBaR a.KTYBJIDHOCT'b 3a.IJ:a't!R R llp8.UCTaBneHHH~ BHIDe KpaT~ aHaJIH3 . . 
,UOCTOIJIHCTB R H8,UOCTaTKOB cymecTBYIOmKX B Ha~TOffm88 BpeM.fi ~CJI8HHbiX M8TO

.UOB liOHCKa C00C'l'B8HHbiX 3Ha'tJe~ R B8KTOpOB Ma'l'p~ o6mero BIJI,Ua ~(I), 

B lll!It118 pa60T [95+IOI,I47-+I48J, 6biJIH R3JIOJfi8Hbl HayqHble pesyJIDTaTbi, HOBIJI3-

aa KOTOpHX MOX8T 6HT'b oxapaKT8p:K30BaHa B oOmeM BR.IJ:8 c~e~mmM 00pa30M: 

I. Ilo.nyqeHbl ( Ha ocHoBe Momrqnmaud L R ( Jm6o R L ) - aJII'OpHTMOB, a 

TaiOKe rrpHMeHeHH.a: o6oomeHHO~ MYJIDTRIIJll!RaTm: Ho~ [I38, I49] Teopn Be.n:ym 

yrJIOBHX MKHOpoB ) MHOJit8CTBa sqxpeRTRBHHX ME~TO,UOB BwmCJI8HH.fl BC8X COClCT

B8HHbiX 3Ha't!eFmt!" R COOTB8TCTBYIO'IIU:DC liM co6m'B8HHbiX ( KOpH8BHX ) B8KTOpOB 

Tpex, IISITK, C8M1!.11llarOHaJIDHbiX MaTpH!l o6mero BH.IJ:a {(, (I) IIpOH3BOJIDHOi1: CT

pyKTypbi , a Taiate MaTpHU XecceH6epra H ( I) • 
2. Ilpe,UJIOJKeH HOBJ:dt aqxpeKTl!BHifli yrmBepcaJIDHifli CIIOCOCl BbiClOpa YCKOpRIO

IlllU RO 8<fxPJnnieH'l'OB B L R ( R. L) Jill6o Q R ( {). L ) - M8TO.TI;ax. 

3. C03.ItaHbi ( Ha OCHOBe HOBHX paspaOOTa:IHHX aJII'Op:KTMOB ) H OTJI8Jit8Hbl 

CTaH.ItapTHbie rrporpaMMH Ha OOPTPAHe 3BM EC-I06I( 60), JIY'tflltli8 R3 KOTOPHX 

IIO S~8KTHBHOCTH OCHOB~~ IIapaM8TpoB llp8B)CXO~T R3B8CTHbl8 H mKpOKO pac

opoC'l'paHHble B HaC'l'OHmee BpeMa C'l'aHnapTHHe rrporpaMMH IIO,UOOHOrO TRIIa. 

AB'l'opH ICRpeHHe IIpli3Ha'!'eJIDHH 1t1IeHY-KoppecrroazteHTY AH CCCP npo<t>eccopy 

jH. H. foBopyayj sa IH'l'epec K HaCi'OmltKM Icn.ne.n;oBaHli.RM 11 npe.uoc,.s.reHHYJ) 
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