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CnyqaiiHhlH nyTL 6e3 caMonepeceqeHHH HBnHeTcx Ma

TeMaTuqeci<ou MO,D,eflhiO ,D,flHHHOH Mai<pOMOnei<ynLI, pa3-

nuqHwe yqacTI<H I<OTopou He conpui<acaiOTCH H3- 3a ,D,eucT

BHH. CHn OTTani<HBaHHH. B03HHI<aiOll\aH 3,D,eCb npo6neMa 

"HCI<nJOqeHHOro 06'beMa" HBnHeTCH O,D,HOH H3 Ba)I(HhiX 

HepeweHHhlX npo6neM CTaTHCTHl{eCI<OH MeXaHHI<H /I/. )l.py

rOH MO,D,enLIO, npHBO,D,Hll\eH B cnyqae ,D,BYXMepHOH peweTI<H 

I< npo6neMe cnyqauHwx 6ny)I(,D,aHHH 6e3 caMonepeceqeHHH, 

HBnHeTCH MO,D,enb DflOCI<HX ,D,OMeHOB /2/. B :HOB MO,D,enH 

,D,OMeH paccMaTpHBaeTcx I<ai< o6nacTL, o_rpaHuqeHHax 3a.MI<,

HYTLIM nyTeM, B I<OTOpOM I<a)I(,D,Oe pe6po H I<a)I(,D,aH BepWH

Ha BCTpeqaJOTCH He 6onee O,D,HOrO pa3a. 3a,D,aqa COCTOHT 

B nepequcneHHH Bcex .D.OMeHHLIX I<oH<IJurypauuii, J3Knroqag 

MHorocBH3Hhle. EcTeCTBeHHO O)I(H,D,aTh, qTo cucTeMa ,D,o

MeHOB DO,D,06HO H3BeCTHOH MO,D,enH H3HHra, o6na,D,aeT I<pu

THqeci<HM DOBe,D,eHHeM. EcnH -pe6py, HBflHIOIUeMyCH ,D,OMeH

HOH rpaHuueijJ npunucaTh onpe,D,eneHHhlH cTaTHCTuqeci<HH 

Bee X , TO KpHTHqe·CI<Oe 3HaqeHHe X,. , COOTBeTCTBYIOIUee 

TeMnepaType 4Ja3oBor<> nepexo,D,a, MO)I(~T 6hiTh CBH3aHo 

C npe,D,enhHOH xapa!(TepHCTH((OH cny':laHHhiX "6ny)I(,D,aHHH. 

IIycTh u n - qucno Bcex B0.3MO)I(HhiX nyTeH 6e3 caMonepe

ceqeHHH Ha ,D,aHHOH peWeTI<e, Ha'IHHaiOIUHXCH B Haqane I<O

Op,D,HHaT H B03BpaJUaiOIUHXCH B HCXO,D,HYIO TOl{I<Y nocne n rna

rOB. Mo)I(HO noKa3aTh /:l/, qT_o ecnu -cymecTByeT npe,D,en 

v =lim Un+l /u n, TO OH paBeH o6paTHOMY 3HaqeHHIO KpH-
n->"'-

THqeci<oro CTaTHCTHYeCI<OrO Beca X e B COOTBeTCTBYIOIUeH 
3a,D,aYe o ,D,OMeHax. 

)l.aHHag pa6oTa HBnHeTCH BBe,D,eHHeM B cepHIO pa6oT, 
DOCBHIU6HHhiX HCCne_noBaHHIO cnyqaifHhiX . 6ny)I(,D,aHHH 6e3 

caMonepeceqeHHH H HaXO)I(,D,eHHIO n.pe,D,ena v. Mhi HaquHaeM 

3TO HCCne,D,OBaHue C 3a,D,aYH 0 ,D,BYXMepHOM 6ny)I(,ZJ,aHHH DO 

peweTI<e .. cneuuanbuoro BH,D,a, ,D,nx I<oTopou CTaTucTuqec

I<ax cyMMa MO)I(eT fihiTh Bhll{HCfleHa TOl{HO. 
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2. MooeA1> 

PaccMOTPHM nnocKyiO KBa.n;paTHYIO peweTxy, HMe~yiO 

M CTon6uoB H N cTpoK H cBepayTyiO B Top AID~ coJ.n;aHHJI 

nepao.n;a~ecKHX rpaHaqHblx ycnoBaii. Ka>K.n;oe pe6po MO>KeT 

OKa3aTLCJI y~aCTKOM .D;OMeHHOH rpaHHUbl - TOrJ).a 6y.n;eM 

Ha3LIBaTL ero 3aHJITbiM, B npOTHBHOM CJiyqae - Ha30BeM 

pe6po CBo6o.n;HbiM. AaanorH'IHO, y3en aa3oBeM 3aHJIThiM 

HJIH CB060)UILIM B 3aBHCHMOCTH OT TOrO, JIBJIJieTCJI JIH OH 

KOHD;OM 3aHJITOrO pe6pa HJIH HeT. B Ka>K.D;OM 3aHJITOM yJne 

MOryT BCTpeqaTLCJI TOJILKO .D;Ba 3aHJITLIX pe6pa. Ka>K.D;OMY 

3aHJITOMY pe6py npHITHWeM CTaTHCTHqeCKHH Bee 

x = exp 1-J I k T 1 , r .ne J - 3HepraJI e.n;HHH~Horo yqacTKa 

JJ.OMeHHoii cTeHKH, T- TeMnepa Typa. 3TH ycnoBHJI onpe.n;enJI

IOT 3a_n;a~y 0 .D;OMeHaX Ha KBa)J.pa THOR peweTKe. 

TenepL ycno>KHHM ycnosaJI cny~aiiHoro 6ny>K.n;aHHJI a 

npH.n;eM COOTBeTCTBeHHO K MO.D;H!IJHUHPOBaHHOMy BapHaHTy 

3a.n;a~H o .n;oMeHax. liy.n;eM cqaTaTL, qTo 6ny>K)).aHHe ocy

~eCTBnJieTCJI DO peweTKe, Ka>K.D;biH yJeJl KOTOpOH HMeeT BH.l{ 

"nepeKpecTxa", H3o6pa>KeHHoro Ha puc. 1 

3 

2 

4 
1 Puc. 1 

));JIJI ITYTH, llOJlXO)J.JI~ero K Y3JIY CO CTOpOHbl petipa 4 
no-npe>KHeMy HMeiOTCJI TpH paBHOBepOJITHLie B03MO>KHOCTH 

npo.noiDKeHHJI. To >Ke OTHOCHTC.JI a x pe6py 2. O.n;HaKo, 

B OTJlH~He OT 06bi'IHOH KBa.n;paTHOH pemeTKH, B cny~ae 

no.n;xo.n;a K Y3JIY CO CTOPOHbl pe6pa l HMeiOTCJI .n;Be paBHO-

4 

BepOJITHble B03MO>KHOCTH .D;OCTH>KeHHJI pe6pa 3 H .D;Be B03-

MO>KHOCTH llOBOpOTa /K pe6paM 2 H 4/. "Pa3BHJIKa" CO 

cTopoHbl pe6pa 3 BblrJIJI.D;HT TaK >Ke. HaJoBeM peweTKY c 

TaKHM npaBHJIOM o6xo_n;a Y3JIOB peweTKOH C MOCTHKaMH. 

lloTpe6yeT TenepL, ~To6bl cny~aiiHbiH nyTL 6bln caMoa3-

6eraiOIIUIM, T .e. Ka>K.n;oe pe6po H Ka>K.n;blii y3en - "nepeKpec

TOK" - BCTpe~aJIHCL B HeM He 6onee O.D;HOro pa3a. B COOT

BeTCTBYIO~eii TaKOMy CITOC06y 6ny>K.D;aHHJI CHCTeMe .D;OMeHOB 

co.n;ep>KaTCJI TO~HO Te >Ke .D;OMeHHble KOH!IJarypaUHH, ~TO 

H B npe>KHeii 3a.n;a~e. O.n;HaKo, ecna paHLwe pa3nH~HLie 

.D;OMeHHble KOH!IJHrypaUHH BCTpe~aJIHCL B CTaTCYMMe ITO 

O.D;HOMY pa3y, TO TenepL O.D;Ha H Ta >K~KOH!IJHrypaUHJI BXO.D;HT 

B Hee .n;ononHHTeJILHbiM !IJaKTOpOM 2 , r.n;e n - ~HCJIO Y3-

JIOB, B KOTOpble BXO.D;JIT .D;Ba BepTHKaJILHbiX 3aHJITLIX pe6pa. 

CTaTHCTH~ecxaii Bee BepTHKanLHoro 3aHJIToro pe6pa o6o3-

Ha~HM ~epe3 y , ropH30HTanLHoro - ~epe3 x.3a.n;aqa co

CTOHT B HaXO>K.D;eHHH CTaTHCTHqeCKOH CYMMLI 

, Nt N 2 
Z = ~ g~N 1 ,N 2 )x y , /1/ 

N 1N 2 

r .ne g (N 1 , N 2 ) - qacno .n;oMeHHLix KoH!IJarypauaii, co.n;ep>Ka

max N 1 ropH30HTanLHLIX H N 2 BepTHKanLHLIX pe6ep. BLJqac

nHB CTaTCYMMY H onpe.n;enHB KpHTHqecKyiO TeMnepaTypy, 

Mbl MO>KeM B H30TpOUHOM cnyqae X = y BLipa3HTb qepe3 

KpHTHqecKOe 3HaqeHHe aKTHBHOCTH HCKOMbiH npe.n;en 

_! __ =I' 

X,. 
= lim u / u 

n + nc n+ I n ' 
/2/ 

r.n;e u" - qacno 3aMKHYTLIX nyTeii 6e3 caMonepeceqeHaii 

Ha peweTKe C MOCTHKaMH. 

3. 3KeueaAeHmHaJI 3aOatta 

MeTO.D;, KOTOpbiM Mbl BOCUOJIL3yeMCJI .D;JIJI peweHHJI no

CTaBJieHHOH Ja.n;aqa, 3aKJIIOqaeTCJI B CBe.n;eHHH ee K HeKOTO

poii 3~eKTHBHoii 3a.n;aqe o .n;aMepax /4,5/. YcnoBHMCJI cqa

TaTL pe6po 3aHJITbiM, eCJIH Ha HeM HaXO.D;HTCJI .D;HMep. 

3a.n;aqa o .n;aMepax cocTOHT B nepeqacneHHH Bcex B03MO>K

HbiX UOKpbiTHH peweTKH .D;HMepaMH, TaKHX, "IT06bl HHKaKHe 
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.naa JaHJITbiX pe6pa He corrpHKacaJIHCb Me:>K;:J;Y co6oii:. Tpe-

6yeTCJI HaBTH peweTKY, )];JIJI KOTOpoii: cy~eCTBOBaJIO 6bi 

O;:J;H03Ha'"JHOe COOTBeTCTBHe Me:>K;:J;y KOH!IJHrypauHeB ;:J;HMe

poB H ;:J;OMeHOB Ha peweTKe C MOCTHKaMH. qeTbipe Y3Jia 

TaKoii: peweTKH H3o6pa:>KeHbl Ha puc. 2. 

X 

'} 
'} 

X Lt 

Puc. 2 

CooTBeTCTBHe Me:>K;:J;Y yJJiaMH Ha peweTKe c MOCTHI<a

MH H B 3KBHBaJieHTHOB 3a)];aqe 0 ;:J;HMepax IIOKa3aHO Ha 

puc. 3. 
Mhi BH;:J;HM, qTo yJeJihHOii: KoH!IJHrypauHH /7 I a Ja.naqe 

0 ;:J;OMeHaX COOTBeTCTBYIOT )];Be ;:J;HMepHble KOH!IJHrypaUHH, 

6 

+ 

1 

++ + + + + 

2.. 3 4 5 6 
Puc. 3 

KaK H Tpe6yeTCJI ITO YCJIOBHIO IlpOXO:>K;:J;eHHJI Y3Jia C MOCTH

KOM B BepTHKaJibHOM HarrpaBJieHHH. llepeqHcJieHHe ;:J;HMCpHbiX 

KoH!IJHrypauHn ocy~ecTBJIJieTcJI c noMombro npoHJoo.nBmeii: 

!IJYHKUHH 

c/J (x,y, '1)1 , ... , c'1 7) 

N 
= ~ g (NI'N

2
,M

1
, .•. ,M

7
)x 

1 y 
N 2 M I M 7 

vJ I ... <o 7 
/3/ 

Nl ,N2 

M1 •... ,M 7 

7 

r .ne g ( N 1 , N 2, M 1 , ... , M 7 ) - qHcJio ;:J;HMepHbJX KOHcj}HrypauHii: 

c N 1- ;:J;HMepaMH, pacnoJio:>KeHHbJMH Ha ropH30HTaJibHbiX CBJI-

3JIX Me:>K;:J;Y yJJiaMH, N 2 - Ha oepTHKaJibHbiX H M ; ;:J;HMepoa 

Ha pe6pax, KOTOpblM npHIIHCaH BeC '"i /eM. puc. 2/. BBH;:J;Y 

ycTaHOBJieHHOH 3KBHBaJieHTHOCTH Me:>K;:J;Y ;:J;HMepaMH H ;:J;O

MeHHbiMH KOH!IJHrypaUHJIMH, IIOJiaraJI (•I i = 1 ( i = 1, 2, ... , 7), 
HMeeM 

c/J ( X , y , 1 , . . . , 1)' ·~ Z ( X , y ) . 

TaKHM o6pa3oM, Mbi caeJIH Ja.naqy o .noMeHax Ha peweTKe 

C MOCTHKaMH K 3a;:J;aqe 0 ;:J;HMepax Ha ;:J;eKOpHpOBaHHOB pe

weTKe. 
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4. IIepellUCAeHue OuMepH&IX 1WHfjuzypalluii 

PeweHHe Ja,n;aqu o .IJ;HMepax Mo:>KHo' HaiiTH MeTo.n;oM 
n4JacWJuaHa I 4/. IIonHoe HJno:>KeHHe 3Toro MeTo,n;a co.n;ep)KHT
CJI B pa6oTaX /4,5/, ll03TOMY ,n;anLHeHWHe BLIKlla,IJ;KH He 
conpoao:>K.n;aJOTCJI onpe.n;eneHHJIMH. IIpe:>K,IJ;e 'leM BBO.IJ;HTL 
nl}>a4>4JHaH, MLI ,!J;Oll:>KHLI y6e,IJ;HTLCJI B TOM, 'ITO peweTKa 
Ha puc. 2 y.n;oaneTaopJieT ycnoBHIOTeopeMLI KacTenJI:HHa / 61, 
T.e. 'ITO MO:>KHO CHa6.n;HTL Ka:>K,IJ;oe pe6po CTpenKOH TaK, 
'IT06LJ Ka:>K,IJ;LIH 3lleMeHTapHLIH MHOroyronLHHK npH ero o6-
XO,IJ;e co.n;ep:>Kan He'leTHoe 'IHcno cTpenoK, HanpaaneHHLIX no 
qacoao:H CTpenKe. Henocpe.n;cTBeHHo:H. npoaepKo:H nerKo y6e
,IJ;HTLCJI B TOM, 'ITO pacnono:>KeHHe CTpenoK Ha pHCYHKe 
y.n;oaneTBOpJieT 3TOMY ycnoBHIO. IIpoHyMepyeM TenepL ace 
TO'IKH peweTKH p(p=l,2, ... ,6MN). Bae,n;eM aHTHCHMMeTpH'IHYJO 
MaTpuuy A nopJI,n;Ka 6MN c 3neMeHTaMH, cooTBeTCTBYJOIUHMH 
B03MO:>KHLIM ,!J;HMepHLIM CBJI3JIM. 3neMeHT 3TOH MaTpHULI 
a(p,p ') paBeH Becy pe6pa, o6IUero TO'IKaM p H p', ecnu 

TO'IKH pH p 'CMe:>KHLI, nonO:>KHTeneH, ecnH CTpenKa Ha pe6pe 
HanpaBneHa OT p Kp ',H OTPHUaTeneH, ecnH CTpt"TlKa Hanpaa
neHa OTp'Kp. EcnH TO'IKH pH p' He CMe:>KHLI€ a(p,p')d>. 
B pa6oTe /4/ noKaJaHo, 'ITO npu TaKoM BLI6ope MaTpHULI 
A npoHJBO.IJ;JIIUaJI ci>YHKUHJI paBHa nl}>ai}>I}>HaHy 3To:H MaTpH

ULI P l A I, 'ITO B HaweM cnyqae OJHa'laeT 

¢ ( x, Y, w 1 , ... , w
7 

) = P {A I . /5/ 

AnropHTM .n;n.11 BLI'IHcneHHJI nl}>a4>cl>ua8a .n;aeT l}>opMyna 

det A = [ P l A I ] 2 . /6/ 

BLI'IHcneHHe .n;eTepMHHaHTa JHa'IHTenLHO ynpoJUaeTcx, ecnu 
MaTpHUa JIBll.lleTCJI UHKllH'IeCKOH, T.e. a(p,p')=a(p- p ') , 
npH'IeM a(N +S) == a(S ) , r.n;e N - nopx,n;oK MaTpHULI. )J;n.11 
Toro, 'IT06LI CKOHCTpyupoaaTL H3 MaTpHULI A 3KBHBaneHT
HYIO e:H UHKnH'IeCKYIO MaTpHuy, BBe,n;eM HOBYJO HyMepauHJO 
BepWHH. llOCTaBHM B COOTBeTCTBHe BCeM 3lleMeHTapHLJM 
xqeiiKaM peweTKH BeKTopak(kx=1,2, ... ,M;ky=1,2, ... , N). 
To'IKH B 3neMeHTapHo:H xqeiiKe npoHyMepyeM 'IHcnaMH 
i ( i = 1,2, ... , 6) TaK, KaK noKaJaHo Ha puc. 2. 3neMeHTLI 
UHKnuqecKo:H MNx MN MaTpHULI B HMeiOT BH,IJ; 

8 

·J 
\ 

~ 

a(k,1;k',l) ... a(k,1;k',6) 

b(k,k') = b [ k-k'l 
a(k,2;k',l) ... a(k,2; k ',6) 

a(k,6 ;k ',1) ... a(k,6;k',6) 

/7/ 

r.n;e napa ( k, i )B apryMeHTe MaTpH'IHoro 3lleMeHTa a(k i ;k 'i ') 
COOTBeTCTByeT O,IJ;HOH H3 6MN TO'IeK pemeTKH. )J;nJI UHKnH
'IeCKOH MaTpHULI B nopx,n;Ka MN npu MN-+oo HMeeT MecTo 
paBeHCTBO /4/: 

r.n;e 

1 
-MN-ln det B 

A(a,f3) 

2rr 
1 

(2 ;)2 f J ln det A ( a , {3 ) d a d {3 , 

M N 
I I b(;) e i(sxa+ sy {3) 

s =l s =l 
X y 

/8/ 

/9/ 

llOCKOllLKy ,!J;HMepHLJe CBJ13H MOryT B03HHKaTL TOllLKO BHyT
pH 3neMeHTapHOH .ll'leHKH H Me:>K,n;y CMe:>KHLIMH .ll'leHKaMH 
pemeTKH, OT Hynx OTllH'IHLI TOllLKO nJITL 3lleMeHTOB MaT
PHULI B, cooTBeTCTBYIOJUHX 'leTLipeM HanpaaneHHJIM e.n;u
HH'IHoro BeKTOpak: (0,1) , (0,-1),(1,0) ,(-1,0)HHyneBOMy 
BeKTopy ( 0, 0). BLinHIIIeM ux B JIBHOM BH.n;e, Y'IHTLIBaJI on
pe,n;eneHHe a ( p ,p ') H 0603Ha'leHHJI TO'IeK B 3lleMeHTapHOH 
xqe:HKe, yKaJaHHoe Ha puc. 2. 
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0 -wl 0 

WI 0 -w3 

0 w:J 0 

b [(0,0) 1= 
0 0 2 -<v 7 

0 0 -(1) 

5 

0 0 0 

0 0 

-w2 . 0 

w7 w5 

0 -w4 

(Ll 

4 
0 

0 w6 

0 

0 

0 

0 

-(I) 

6 

0 

10/ 

Ma Tpuua h ( 1, 0 ) co.n;ep)f(HT e.n;HHCTBeHHhiH ueuyneoou 
3JieMeHT X B 'leTBepTOH CTpOKe H TpeTbeM CTOJifiUe, MaT
puua b(-1,0) - 3JieMeHT-X B TpeTbeH CTpOKe H 'leTBepTOM 
CTOJI6Ue, Ma TpHUa b ( 0, 1 ) - 3JieMeHT y B nepBOH CTpOKe 
u rnecToM cTon6ue u, uaKoueu, MaTpuua b( 0, -1)- 3JieMeHT 
-y B IIIeCTOH CTpOKe H nepBOM CTOJifiUe. 

Cornacuo tjlopMyne /9/, MaTpuua A(a,f1) HMeeT BH.LJ.: 

0 0 0 0 
{l 

-(L)l ye 

c<J I 0 -w:l -w2 0 0 

0 w3 0 (w_-xe -a) w5 0 

r··~ A (a, {:3) = I ' 

0 w (-(I) +Xe a) 0 0 --(L) 
2 7 4 

0 0 0 
I 

-w 5 w4 -w6 

-y e -{:3 0 0 0 w6 0 

llonaraH w 1 =w 2= ... w7 =1, HMeeM 

det ,\ ( a,t3) = 1 + x 2 +4y 2-2x Cos a +4yCos {:3 -4y Cos a Cos l).j 12/ 

fiO)J.CTaBHB 3TO Bblpa)f(eHHe B tjlopMyJiy /8/, flOJIY'IHM 

10 

r 
I 

l 

1 I M N ln det B = 1 I MN ln det A = 
/13/ 

1 
2rr 

= -- f f ln (1 +X 2 +4y 2-2x Cos a +4y Cos {:3 -4yCosaCos(:3)da df:3. 
(2rr)2 0 

fiOJih3YHCb COOTHOIIIeHHHMH /4/, /5/, /6/, flOJIY'IHM OKOH
'IaTeJibHOe Bbipa)f(eHHe )J.JIH CTaTHCTH'IeCKOH CYMMhl 3a)J.a'IH 
o .LJ.OMeuax 

MN 2
" 2 2 Z(x,y) = exp I-- ff ln(l +X +4y 

2 (2 ")2 0 /14/ 

- 2x Cos a + 4y Cos {:3 -4 xy Cos a Cos {:3 )da d{:3 

o npe.n;ene M N -• "" . 
KpHTH'IecKoe nooe.n;euue CTaTHCTH'IeCKHX cyMM ou.n;a 

/14/ IIIHpOKO H3BeCTHO 6naro.n;aps peiiieHHIO )J.BYXMepHOH 
MO)J.eJIH I13HHra/7 /. ,[I;JIH HaXO)f()J.eHHH KpHTH'IeCKHX 3Ha'leHHH 
x H y HY)f(HO nOJIO)f(HTh Cos a= 1 H Cos {:3=-1,TaK KaK npu 3TOM 

apryMeuT noraputj!Ma no.n; 3HaKOM HHTerpana o6pa~aeTcs 
B HOJib ITpH BhlllOJIHeHHH paBeHCTBa 

1 +X
2

+4y
2

-2x -4y +4xy =0. /15/ 

11.3 nocne.n;uero paoeucToa cne.n;yeT, 'ITO KpHTH'IeCKHe 3ua
qeuus x H y y)looneToopsiOT ycnoBHIO 

1 
y = 2( 1 -X ) /16/ 

JlHHHH pa3)J.eJia tjla3 B llJIOCKOCTH X y ITOKa3aHa Ha pUC. 4. 
BhiCOKOTeMnepaTypuas tjla3a I I cooToeTcToyeT ueyno

PH.LJ.O'IeuuoMy COCTOHHHIO, B KOTOpOM npeo6na.n;aeT TeH)J.eHUHH 
K o6pa3ooauuro 6oJihiiioro qucna MeJIKHX .n;oMeuoo. <l>a3a I 
ynops.n;oqeua. B H30TponuoM cnyqae x = y KPHTH'IecKoe 3Ha
qeuue x = 1, '3. Cornacuo paoeucToy /2/, Mhi nonyqaeM oKou
'laTeJibHoe 3Ha'leuue HCKOMoro npe.n;ena B 3a.n;aqe o cny
qauoM fiJiy)f()J.aHHH Ha peiiieTKe C MOCTHKaMH 

y = 3. /17/ 
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1 
';!-

I\ 

0.5 

0 
Puc. 4 X 

l1uTepecuo cpaBHHTb 3TO 3Ha'l.euHe c auanorH'I.HbiM npe.IJ.e

noM B cnyqae 6JIY)K.IJ.aHHJI ua 3TOH )l{e perneTKe 6e3 orpauH

'I.eHHJI ua caMonepece'leHHJI. MaTpHua, reuepHpyroll.(aJI npo

cToH: CJiy'l.aHHbiB nyTb ua KBa)J.paTHOB perneTKe, HCDOJib3yeT

CJI npH perneHHH 3a.IJ.a'IH l13HHra /eM., uanpHMep, '11/ /. 

Y.IJ.BaHBaJI MaTpH'I.Hbie 3JieMeHTbi, cooTBeTCTBYffill.(He npoxo.IJ.y 

Y3Jia B BepTHKaJibHOM uanpaBJieHHH H npOBO)J.JI CTaH)J.apTHbiB 

auaJIH3 DOJiyqaiOIJ..(eBCJI CTaTCYMMbl, MO)I{HO DOJIY'IHTb )J.JIJI 
,, Bblpa)l{eHHe 

3 +v'l7 
l' = -------- = 3,5615 ... /18/ 2 

IJpe)J.eJI V HHOr)J.a Ha3biBaiOT cpe)J.HHM 'IHCJIOM B03MO)I{HbiX 

npo.IJ.OJI)I{eHHB nyTH. CpaBueuue I 17 I HI 18/ noKa3biBaeT, KaK 

BJIHJieT yCJIOBHe OTCYTCTBHJI CaMonepece'l.eHHB ua 3Ha'l.eHHe 

3Toro 'IHcna. 
HecMOTPJI ua cBoro npocToTy, pe3yJibTaT /17/ ueTpH

BHaneu XOTJI 6bl DOTOMY, 'ITO JIBJIJieTCJI nepBbiM TO'I.HbiM 

'IHCJieHHbiM pe3yJibTaTOM B 3a)J.a'l.aX 0 CJiy'l.aBHbiX 6Jiy)I{)J.a

HHJIX 6e3 caMonepeceqeuHii. 

B 3aKJIIO'Ieuue Jl 6naro.IJ.apro R.M.KoBaJibCKoro 3a no

ne3uble o6cy)I{)J.eHHJI. 
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