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tr~m"ti 1986 

U tt1 r ,>J.ThHblll t18)"1HC>-HCCAeJl.OllllTeJlbCKHll HllCTHT)'T HH<j>opMaUHH 

H Te )(l'HKO-'!IKOHOMHlfecKMX 1tCc..1e4oaaHH ii no 3TOMHOll HayKe 

TeXHHKt: (UHHHm>11M"41op11l l\J~5r. 

B [I] rrpeMfil'aJIOCJ. B'.CilOJU.SOBaTJ. K - cHcTeMH KoJIMoro-

poBa B Ka.'ll:eCTBe reHepaTOPOB nce~o~ 'll:HCe.ll npH MO,ll;eJIH­

poBalDlll qES:KlleCKl!IX CHCTeM MeTO,ll;OM MOHTe-Kap.110. 

OcHOBHaH H;n;eH 3Toro rro;n;xo.na COCTOHT B TOM, 'll:TO rrceB,ll;OCJJy­

'Illll:HaR: IIOCJie;n;OBaTeJThHOCT:O { p N} npe;n;CTaBJIHeTCH TpaeRTOpHeli 

HeROTOpott .n;mra.MIPieCROH CHCTeMH, qa30BOe npOCTpaHCTBO ROTOPOH 

npe;n;cTaBJIHeT COOOH cl - MepHHii rRITepKyd nd . .Il.JIH TOrO,'ll:TOOH 

TpaeKTOpRH paBHOMepHO 3aITOJIIDIJJ.a 3TOT rRrrepeyd n d , CHCTeMa 

,ll;OJilKHa OHT:O MaRCHMa.JI:OHO HeycTO~HBOH. KaK R3BeCTHO, TaKOBllMH 

.ffBJlffiOTCH K - CRCTeM!il KoJIMoropoBa. 

B [I] npe,MaraJIOC:O HCIIOJI:030BaT:O aBTOMOJXPR3MH ROMrraRTHHX 

ROMMYTaTHBHHX rpyIIII, ROTOpHe 3aJJ;alOTCH ueJI01l:RCJieHHOH Ma.Tp~ett 

.A = II O.tj II 

PN = .APN-l , mod 1 1 (I) 

r,ne P- d- MepHHii BeKTOp, IIpIDia,nJielKB.DUlli nd , C KOOp;n;RHaTa­

MR P = (x, ,x 2 > ... xd) , MaTp:ima .A RMeeT orrpe;n;eJIHTeJI:o, paBmra e;n;R­

mru:e 

Det .A ::: :t 1 , (2) 
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~To o6eene'il'lllaeT eoxpa11eHHe qasoBoro o6~eMa.. KpoMe Toro, ~To6H 

aBTOMOIXPH3M (I) npe,ll;eTa.BJIRJI eo6oli K - eHeTeMy, He06XO,ll;IDJJO, 

qTo6H Bee ero eo6eTBeHHHe 3Ha~eHHR AK no Mo.n:yni'.l OT~a.Jllieb 

OT e~. 

l.AKl#1 K=1 ... d. 
(3) 

Ta.KHM o6pa3oM,s~a~a noeTpoeHIDI neeB.11:oe.Jiy'ia.ftHoft noene.11:0Ba.­

TMbHOeTH { PN } eBo,nHTe.A: K noeTpoeHHi'.l M~TPIDW .R e .11:eTepMl'I­

HaHTOM ,paBHHM e,I(HHl!Ue,H OT~HHMl'I ITO Mo.n:yni'.l OT e~ eo6eT­

BeHHl:lMH 3HaqeHH.A:MH. 

HIDKe rrpe.1i7IBraeTCJI oqeHI> npoeTofi peKyppeHTHufi enoeo6 noeT­

poeHHJI MaTPHI.UI ~ npoH3B~bHoro rrop.A:,nKa d 

Ilyen y Hae ys.e een MaTp~ pasMepa II d -1 ® d -111 e .11:eTepMH­

HaHTOM, paBHHM e,nmnme, eoeTaBHM HOBYi'.l Ma.Tpmry pasMepa II d x cl 11 

Ta.K, "TT06H Ha ee 'AHarO~ HaXO'AHJ!Re:h e)UIHml;a H Ma.TpHUa 

lld-1 ® d-111 , a B oeTa.mH!iX MeeTax sarrn:eaHH eyJIH: 

1 0 0 .. 0 

r {11d-1 .. d-1111 
.A= 

(4) 

O~eBHJVIO, .11:eTepMRH.aHT 3TOH HOBOtt MaTpHI.UI paBeH Ta.RJKe e,IUllIKUe. 

ilOCKOJwKy onepa.uHJI BH'll'leneHIDI .11:eTepMHHaHTa mrsapHaHTHa OTHOeH­

TenI>HO no'Ll!eHHoro eno~eHHJI eTpoK HJllI eTon6uoB, MOlllliO, He H3Me­

H.rui 3Ha~eHIDI ,ll;eTepMHHaHTa (4), llO.nytiaTb H3 Hee MaTPHI.Ul. y KOTO­

poft ~e HeT HYneft B nepBoft eTpoKe K rrepBOM eTon6ue. Ta.Ka.A: rrpo­

ue.n:ypa 'nosBo~eT no~~KTI> 6onbmott mI6op MaTpHU, np:r.i:ro~x ;D;JIJI 

P.BTOMOPl>HsMa (I), OeTaeTC.A: TO~KO npoBepKTI>, ~To Bee AK no 
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MO.n:ynD OT~ OT e.u;IDilill.H. 06mero MeTO,ll;a TaRott rrpoBepKK y 

Hae HeT, rrpaB,ll;a, B ~OM KOHKpeTHOM eJiy'lae 3TO B rrp:r.i:m:i;m:re MOllt­

HO e.11:enaT:h. KoHKpeTHIDi B~ MaTPHU, KOTOplitt :r.i:erro~30Ba.Jie.A: Ha.MK, 

RMeeT B~ 

.Act= 

2 3 
1 2 
1 1 

IlpH d = 2, 3, 4 OHH paBHl:l: 

2 1 
..11,t II 1 1 

2. 2 1 
fla = I 1 z 1 

1 1 1 

d 1 
d-1 1 
d-2. 1 

2 
1 

2 3 4 1 
.A = 111 2 2 1 't 1 1 2 1 

1 1 1 1 

(5) 

(6) 

H T.,ll;. ,Il.JIR Toro, ~06H pea.JIH30Ba.Tb OT06paJteHHe (I) H noeTpOHTI:i 

KOHKpeTHYil TpaeKTOpHD, HYlllliO 3a,Il;aTI:i Ha~ BeKTOP P0 

(0) (0) 
P

0 
= (x 1 , ... Xd ) • (7) 

Cne.n:yD11M TO'llta TpaeKTOpID! eTPQHTCJI c IlOMOll11>1> (I) 

_ ( ~!
0 

)- ( a11 ••• a~d ) ( P. - . - .. ' . 
1 ' . 

(1) xc:t act. . . · add 
mod 1. 

x''>) : , =flPo 
• (f> 
xa 

(8) 

3a.TeM ffY'KHO Oil.A:Tb no~e~eTBOBa.Tb Ma.Tp:r.i:uett .A yge Ha P, 

-C:" )- C" .. a •• ) ~ ~ :·')- (9) p - . - . . . . . . - .AP, ' . . 
x~> ctd1 · ·. ctctd x~1 > 

mod 1. 
H T.,ll;. Ta.K ~TO 

PN = {A { ~ .. · {.A Po J} ... } , (IO) 
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To'IlGI P0 , P1 , • • • PN JII coCTaBJIJmT JIICKOMyll TpaeKTopirn B 

r11Illep:ey6e n d • Cxo~OCTJJ CYMM K IDITerpa;ry 

N-1 

~ L f(PI() - ~ f(P)dP 
K=O nd 

(II) 

OI!pe.n;eJI.R:eTCII cxopocn10 poqTa OTR.JIOHelil1ff DN [3,4]. BH':mcJie­

HHe .D N ,IJ;allte Ha 8BM - HeJiel'Ka.R 3a,IJ;a'Ia' II03TOMY B HaCTomqeii 
2 

pa6oTe Mil Orpa.!Ilf'lli,1lCJJ IIOKa BH'lll:CJieHJIIeM .X s [ 2-5]. ,IJ.J1R Toro' 

'IT06H o~eHJIITJJ CTerreHJJ paBHOMepHOCTJII. 

· PacrroJIOlKJIIM nocJie.n;oBaTeJIJJHOCTJJ P0 , P, 
BH,IJ;e: 

' ... 

(0} (OJ (1) (I) (2) (2) (3) 

x 1 , ... xd , x, ' ... xct ' x z ... xd ' x 1 

B CJie.n;ymteM 

(12) 

JII sa6y.n;eM 0 TOM, KaK OHa 6HJia HaMJII IIOJiy'!e:Ha. TerrepJJ, TO'IHO TaK 

JKe, KaK .zµm MYJllJTJIIllJlJIIKaTJIIBHOro .n;aT'll!Ka (2-5] • MOlKHO COCTaB-

JISITJJ II CJIOBa II )VIJIIHH K 
(0) () ( x, ... )(I( ) 

(x co> · · • xc ') 
K+1 ZK 

(13) 

JII I!pe,IJ;CTaBJIITJJ JIIX TO'!Rfilrn: K - MepHOrO ey6a n t< • ll3MeH.IUI I< 

OT l .n;o d JII ,IJ;aJiee. IlOJIY'IHM TO'IlQI, 3aIIOJIHSIIWlJIIe :ey6 pa3JIJII'IHOH 

pasMepHOCTH. C rr0Mon~10 KPJIITepHSI J( z 
s MOlKHO o~eHJIITJJ, B xaxott 

CTeIIeHJII IlOJIY'!eHime TaKliM o6pa30M TO'IKJII paBHOMepHO 3aIIOJIHSil>T 

ey6 n t< • 

HaMJII paCCMaTpJIIBa.JIJIICJJ CJiy'laJII MaTPHU THIIa (5) BilJIOTJJ ,IJ;O 
a 

d = l 2 , a xp11ITepIDi: .X 5 npoBepSIJicSI .IJ.JIR K = l , 2 , 3 , 4. 

ilpJII 3TOM Ka.JK,ll;Oe pe6po n I< ,IJ;eJlJIIJIOCJJ Ha ,Il;8CSITJJ OTpe 3KOB, TaK, 
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'ITO JIIMeeM 

2 2 n1 xs-1 ::. Xq ,IJ.J1R 
z _ a 

,IJ.J1R nz Xs-1 - x<J'J I (14) 
2 - 2 n3 Xs-1 - X999 ,IJ.J1R ' xz - xz 
s-1 - q9'39 .zµm n4 

r.n;e s - 'IJIICJIO CTerreHeH CB060,IJ;H 
I< 

S =IO • 
a 

HIDKe I!plffiO.n;HTCSI 3Ha'!eHJIIJI X 5•
1 ,Iµlff pa3J1JII'IHHX MaTpHU (6), (5) 

.R2 x2 
9 = 7,9 X~O) = tlC/7 

X~9 = 106,6 x~o) = 1/ .[2 
2 Xm = 34046 

X~999 = 5769697 

fl:1 : x' '3 = I0,17 X~O): 'Jr/7 
2 

X99 = IOl,3 X~O)::. f/!2 

X~99 = 1080,8 (0) I X3 = 1 l5 
x ~999 = 191626, 

.A4 : x2 
9 = I0.4 x~o) = ~/7 

2 
X9g = II? 11 X~O) : 1/.ff 

X2999 = 1031 
(OJ 

X3 = 1/-fS 

X2~9 ~9 = IG209,l 
x (0) 

Lt = 0,64873916 

..A6 xz 
9 = 4 x ~O) = Jr/7 

2 
X39 = 92,3 )( ~O) : 1/ [2_ 

2 Xm = 961,7 X3 = X4 = X5 = .x, = 0 
z 

x 9999 = 9&48 , 
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An. : 
z 

x ~ 
2 

,x q~ 
2 x ':le:!':! 
2 

x ~999 

= 9,5 

= 80~9 
= 951,8 

= 9900,8 

X~0)= 'JC/7 
(0) 

X1 = { ffi} 

x~·> = 1/.rz c•> { } Xs = ./i3 

xjo) = { -15} x~'= {m} 
(0) { } (D) _ { ~ } x 4 = Iii x 10 - ~ 29 

(0) { } x (0) { l x 5 = .J3 11 = ./3 J 

Bo Bcex STHX rrpill'1epax 
z 

x~' = {J7} x:~' = {1/Jtt} 
N /S = 24 . .If.Jm cprumel:iltli HliD!te rrpHBOWIT-

CR 3Ha'Iemm: .X 5_ 1 ,n;JIJ! CTaH,D;apTHoro MYJThTHIIJllll(l8THBHOro ,n:aT'llffia 

3BM EXM-6: 
2 

.>< 9 = 8,9 
2 

Xqq = 97 ,8 
2 

Xq99 = 1007,5 
2 

X9q99 = 10301,I 

BHJJ;HO y.Jiy'Illleime CTaTHCTR'!ecrurx CBOMCTB c yBe.JllitieHlieM pa.3Mep­

HOCTH MaTpfil.W .Ad 
2 

TuJio rrpoBe,n:eHo TaRJKe Bl:I'IHCJieHlie 3aBHCID'10CTl'l BeJI:l'Nl'lllli .X 5 •1 

OT oomero KO.Jlli'IeCTEa reHepHPyeMHX TO'IeK WI.II MaTpill.l;!l .A 1Z • 

HIDKe npHBOWITCff sTH aHa'!eHHR ,n;JIJ! MaTpm.w .A12 H RNDM EXM-$. 

.A12 

N/S 48 72 96 144 
xi 

9 7,9 10,I 6,3 9,83 
x:g 82 105,3 91 8 95 
x;q9 1021 968,5 1006,9 999,5 

X~999 9955,3 9976,4 10069 9846 

RNDM l33CM-6 

NIS 48 72 96 144 

x~ 5,5 4,1 6,3 12,2 
x;9 112,3 II3,9 108 4 IOI 
X29qq I075,7 1054 1038'5 1024 
X

2
9999 10321 10130~9 10249:6 103?3 
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-z 
Cpe):(Hl'le B3BerneHHHe aHa'!eHHR .)(5 _ 1 

Xe = L:.x:_1(L)-Nc/S·f 
s-, 2= N·,/s-1 

pa.BHll L 

A12 RNDM 

9,41 9,I 
90,9 104,8 
IOOI,4 1035,2 
9935,6 10321,5 

EoJiollll'!M npeID'1JmecTBOM Ma.TpR'!Horo reHepa.Topa RBJI.R:eTCJI B03-

MOlKHOCTo illl'lp0KO r.leHRTo Ha'!aJThHHe napaMeTpll Ha'laJThHOro BeKTOpa. 

{ 
(0) (0)) u P.,:: x 1 ... xd H Ma.TPIDU:l fl c TOJI! uemRJ, 'ITOOl:l ID'1eTo aa-

BHCID'10CTO peayJThTaTOB l.lOHTe-KapJio-pa.cti:eTOB OT 3THX napa.MeTPOB, 

KOTOpaR, ecTeCTBeHHO, ,n:OJIJKHa OHTI> CJia6ofi. 

B aaKJI~ti:eHlie OTMeTZM, 'ITO rrpe,rr,naraeMl:ltt BHrne MaTp:l!'Uilil!: reHe-

pa.Top MOlKHO c ycrrexoM pea.mi:aoBaTo Ha Bl:l'IRCJII'ITeJIOHHX Mam.a-

Hax c MaTpR'IHHM rrpoueccopoM. B HaCTORmee BpeMR aBTOpa.MH 38ltalt­

'!lmaRJTcR HCcJie,n:oBaHHR no :ircrro;u,aoBaHHRJ eme o~o« WIHaMH'IecKo« 

CHCTeMH "61I.71Mp,n:a C:mra;r" B Ka'IeCTBe ,n:aT'IHKa ~ 'IRCM. 

PeayJIOTaTH oy.n:yT orryOJIKKOBaHl:l OT,n:e.Jn.HO. 
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