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BBEI\EHHE 

MeTOA CTep>t<HeBbiX cnnaHHoal~/ noaaonfleT noAoHn1 eA~HbiM o6-

paaoM K peweHHIO 3aAa4 Ha co6cTBeHHble 3Ha4eHHR Alo<1¢c!JepeHL.1Hanb

HbiX onepaTopoa BbiCOKOro I 1/ 1-1 HH3Koro /2/nopRAKOB. 3Ta oco6eH

HOCTb MeTOAa HcnonbayeTCR a nporpaMMe SPSOL. rAe OAHOape

MeHHO PeW810TCfl C!leAYIO~He P8A).I18!1bHble ypaBHeHIIIR A.nf~ CBA38HHbiX 

COCTORHH\1: , 

- ypaeHeHHe WpeAHHrepa IYWIIsl, 
- penRTHBJ.IICTCKoe ypasHeHJ.~~e 6ecl:{oHe'-moro nopAAKa KaAbl-

weecKoro nepeoro THna IYK 1 I I •1: 
- penRTHBHCTcKoe ypaaHeHHe BToporo nOPRAKa ToAopoea 

IYTI /5/: 
- penRTHBHCTCKOe ypaBHeHHe 6eCKOHe4HOro nOPRAKB 

weecKoro BToporo THna IYK21/al. 
HacToR~aR pa6oTa noca.R~eHa on~;~caHII110 anropHTMa nporpaMMbl 

SPSOL. 

§1. o&mEE OnHCAHHE PEWAEM~X YPABHEHH~ 

PewaeMble ypaaHeHI-1A aam1CbJBBIOTCR a o6w,eM B\.I!Ae: 

n 
[Lv(x,z)+uv(x,z)]yv(x,z).Q (xE•X, z<; Z, 2.<:n :;;,~ ), 111 

2 
llw (x)jy (x,z)] dx=l, 

v v 
121 

Yv(X.z)= s 2
(x)p)x,z), 13/ 

X=[XH,xk], ("H,XkE·R
1

, "H<xk ), 

HHAeKC v .. l, 2,3, 4 OTBe48eT YeTblpeM pewaeMbiM 38A84aM. Anfl OT-

1 AeitbHbiX YPCJB~e/vt\71 onepaTopbl L v. ¢lyHKLIJ.otH u 11 , w11 H CTep}f(eHb 

peweHI<1.A 1 P11 
1 onpe,Qe.neHbl cneAYK>Il.IJ.1M o6pasoM: 

.l 
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v = 1 - ypaaHeHHe WpeAHHrepa/e,a/, 

2 f+l d d 2 
Lt= 2x'd'X'+ dx2'' 

ul = 2ml[z-v(x)]. ml=m2/(1+m1/m2). 'li-t. 

p
1 

= exp(-k(z)xq ); 

v•· 2- ypasHeHHe Ka,QbiWeBcKoro nepsoro THna/4/: 

~ 'd l+1 . d L 2 = cos(-,-)- -,sm(-)-1 -ux x dx ' 

(l+t) (n) 
w2 • (-x) , (-x) "(-x)(-X+ i) ••• [-x+ (n-1)i], 

v= 3 - ypaaHeHHe ToAopoaa Is!, 
2 2 

La= L 1 • 

u3 = ...L,r z 2-(m 1 + m 2 )
2 l [ z 

2 
-(m em:/ 1- 2v(x,z), 4z2 

w
3 --w

1
, p3..,p 1 , t.c=l; 

v= 4- ypasHeHHe Ka.QblwescKoro sToporo THnals/: 

-,[ l(l+1) 
2X(x2 + 1) 

f +1 . d z "" -+ 2--]Sln(2-.-)-,-L , X UX -: 2 m2 

!51 

!61 
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B <!JopMynax /1/-/7/ napaMeTp 1~0.1.2 .... 0603H848eT KB8HTQ-

aoe '-H1cno yrnoaoro MOMeHTa, a napaMeTPbl m 1 1r1 m2 - MacCbl t..~ac

Tlr14. 0THOC~TeJ1bHO noTeHLJ.lr18J18 /KB83HnOTeHU.lr18J1a/ 38A84H npeA-

nonaraeTC~ BK11104eHHe v(x,z) E C 0•1 (Xo ), rAe X 0-(0.~). 

§2. OCHOBHbiE OnEPAUHH AllrOPHTMA 

Anrop\flTM nporpaMMbl SPSOL om1cblsaerc.R np~-1 noMou~l-1 cneAyiO-

UV1X nRTH8AU.8n1 OCHOBHblX OnepaLJ.~~ti:i: 

A 1. Bbl41-1c.neHII1e K03¢l¢l1o1U.V~eHTOB 6aaHcHoro cnnai1Ha hi 

ai, f3i, laj•Bj•Yt} ,j =2,3, .. ;,N; 

A2. PeweHHe HenHHeHHoro anre6paH4eCKoro ypasHeHHR /cM,/1/, 

ypaaHeHHe /1.18// 

r(zl= o ;8; 

OTHOCit!TeJlbHO npa.t6nH>KeHHOi:1 3Heprlo11o1 Z €· Z; 

A3. Bw-mcneHHe HOPMHPOB04HOro K03¢l¢1-1U.HeHra y 1 ; 

A4. Bb14HcneHHe nonHoH aonHoaoH ¢lyHKU.HH 

Y ( x, z) ~ w(x) y_(x.z) 

B 38A8HHb1X T04KSX HHTepsana X; 

AS. npoaepKa KpHrepHA 

ll I ~ c 1 
x= xk 

/9/ 

no saAaHHbiM 3Ha4eHH.RM napaMerpoa ynpae.neHI-1fl nporpaMMbl Cl,Cyl-1 

c d • 

A6. nocTpOeHHe HOBoro 3HS4eHI-1fl xk 1-1 Hoeoro 41-1C.na ya.noe 

ceTKH cn.naa::!Ha N npH yc.noeH\.1 coxpaHeHH.R nocTo.RHCTea aaAaHHOro 

war a ceTKI-1 h 1 ; 

A7, Bbt"HCileHHe aepxHHX o~eHoK (tlz) sepx ,(tly) 8epx 

AS. npoeepKa 3Ha4eHH.R ynpae.nRIOW.ero napaMeTpa nporpaMMbl 

C2: C2"" 0 - ol,\eHKa (6.z)mnK He Bbi41-1C.nfleTCfl; C2-1 

Ol.leHKS (6.z) HIDK Bbi4HC.nReTCR; 

A9. nocTpoeHI-1e Hoeoro HHAeKca A wara ceTKI-1 napa6o.nl-14ecKoro 

cn.naa::l Ha h A; 

A 10. npoeepKa paBeHCTBa A= 4: npH A= 2.3 Bbi4HC.n.RIOTCR HO-

Bble peweHI-1fl c waraMI-1 h 2 1-1 h3- ; np~-1 A= 4 nporpaMMa nepexoAHT 

K Bb141-iC.neHHIO Ol.leHKH ( 6. z) HH)K ; 

A 11 • 8bi41-1C.neHI-1e HH>t<Hea:i OL.IeHKH 3HepfHH (6.z) HH )!( ; 

3 



A12. Bbrao,q Ha ne4aTb ~ coxpaHeH~e nony4eHHo~ HH~OpMa~HH OTHOC~TeJ1bHO: np~6J1~>KeHHOrO peWeH~R (z(h ,\ ), Y (X,Z(h ,\))); 
O~eHOK (L\z) BepX , (L\y )sepx , ( ·f,z) HH)K ; HaC1,qeHHbiX 3Ha4eHH~ Xk ~ N; npo~3BOAHO~ paA~BJ1bHO~ 4>YHK~~~ y ~ (x •• z(h ,\ );h,\ ); 

A13. nocTpOeHHe cne,qy~~ero pa,qHanbHoro 4HCna ex• 
A14. npoaepKa Bbln011HeHHR paaeHCTBa ex ... I~, r,qe rx- aa,qaHHOe aepxHee aHa4eHHe pa,q~t~anbHoro 4Hcna /axo,qHo~ napaMeTp nporpaMMbl/; ecn~t~ Ex< F~ . nporpaMMa aoaapall,laeTcR K BblnonHeHHIO onepal.IHH A 1; ecn~t~ Ex •· l~ , ynpaaneHHe nepe,qaeTcR Ha BbrnonHeHHe onepa~HH A15; 
A 15. KoHe~ pa6oTbl noAnporpaMMbJ SPSOL AJ1R aaABHHOro 3Ha4eHHR KBaHTOBOrO 4HCna f /BXOAHO~ napaMeTp nporpaMMbl/. 
6noK-cxeMa o6ll,lero anropHTMa nporpaMMbl SPSOL npe,qcTaa-neHa Ha pHc.l. 

HOT 

' ------------------------------- -· 
PHc.l 
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§3. OCHOBHbiE nAPAMETPbl nPOiPAMMbl 

OcHOBHbiMltl BXOAHbJMVI napaMeTpaMH nporpaMMbl SPSOL 

cneAY~~~t~e een~t~~VIHbl: 

XH - H8\..18J10 lrlHTepeana X •( XH, Xk ] C Xo; 
X k - KOHeU, VIHTepeana X; 

fiBilRIOTCA 

N Ha4anbHoe 4Hcno saeHbea napa6on~t~4ecKoro cnna~Ha; 

z H- Ha4ano I'!HTepeana 3Hepr14t1 Z; 

$x : Ha4anbHoe 3Ha'-leHHe P8AVI8IlbHoro 4~~tcna; 

t x MaKc!-1M8IlbHOe 4111Cno lo<1CKOMbiX P8Al.18J1bHbiX peweHVIH; 

v - np~t~sHaK pewaeMoro ypaeHeH~t~R; 

noc1'o"HHble Cl " C2 I eM. onepa~"" AS " A81; 

ffiv 3Ha4eHHe npHBeAeHHOi71 MaCcbl /a cny4ae YT (v=3) 38A810T-

CA MaCCbl o6e~r~x 4acnAU. m 1 1o1 m 2 I; 
f - 3H84eHVIe op6vtT8IlbHOfO KB8HTOBOf0 4HCJ18 pewaeMut1 nap-

U,lti8J1bHOVi 3.8A8Ltlo1; 

S - 3H84eHltle K88HTOBOf0 4V1Cila cnVIH8 /38A8eTCA TOilbKO 

B cny4ae pewe""" YW (v = 1) I; 
q ltl v

0 
- napaMeTpbl CTep}!(HeaoV! ¢YHKU,HI,/1. 2/. 

KpoMe nepe4HcneHHbiX eem141-1H OAHI-1M 1-13 rnaeHbiX BXOAHbiX napa

MeTpos nporpaMMbl AB.nAeTcA TaK>Ke noTeHL.t!-1an aa.Qa4~ v{x,z). 

napaMeTpbl BTOpOCTeneHHOrO 3Ha4eHJ.1fl COOfiiJ.ISIOTCA nplrl AeTSflbHOM 

on~r~caHHH onepa~..tl-1~ a.nropHTMa. 

§4. ~ETAflbHOE OnHCAHHE OnEPAUH~ AflrOPHTMA 

Onepau.~r~R A 1. Cor.nacHo TeopeMe 1 ~r~a pa6oTblh/ K03¢¢l~rtL.tl-1eH-
Tbl 6a3HCHOrc cnnaa::iHa 82 {x) Bbi'-4HCflAIOTCfl no $OpMyJ1aM: 

• - (h(2) h(3) - h(3) h(2) /' 
a 1 - 1 2 . 1 2 ) "• 

/3 • ~ ("(!) h(S) - h(l) h(S) ) I' 
1 "2 1 1 2 u. y~ = 1; 

' 

a * =a* /3* /3* 
2 1' 2=1· 

y *=y* 
2 1 

h ~2) 
a*=- _J_[/3* 

j t j 1 
2- • 

+ Xjaj_ 1 

j-1 

+2l:(a* 
v=3 v-1 

h(3) 

J -
--- [1-x.2a•. 

t j J J-1 

j-1 

- 2 (a* _,a* 
v=3 v-1 v 

-a* )it J-
v v 

5 



J -{3*c{3*+2~(a* -a*)X j 1 v- 2 v-1 v v 

j - 2 y.*=l-~(a* -a*)xv (jc3,4,. .. ,N-1); 
1 v=2 v-1 v 

a* ""'a* {3* • {3* y* •y* N N-1 ' N N-1 ' N N-1 

3AeCb 

t. = h(l) !12) - !l2) h( 1) 
1 2 1 2 

(1) - (2) + -.2 h(S) 
ti=hi -2xihi J J (j = 3,4 ... ~.N), 

h(J.L).= u. xa-~ p . + D(J.L)(~=1,2.3).~ J J J V,J j 

"i = u(xi. z). 

Pv.rllJxi .z). v•1.2,3,4. 

i =3. 4 ..... N. 

CeTKa HHTepnOilRI.tVIOHHbiX TOI.IeK cnna11Ha. 
BenH4HH~ ofl (~= 1,2,3; i -1. 2, ... ,N) npHHHMaiOT cneAYIOIIIIote 

3Ha4eHHR AnR pa311H4H~X ypaBHeHHH: 

s cny4ae YW (v= 1) H YT (v= 3) !2/ 

(J.L) 2 
DJ. •(3-.. ) L a

3 . xr-p. Pv,j + ,.. r•v. -r,J J 

d q-2 I q 
1J.=Qk(z)xJ. qk(z)x. -·[2(£+1)+q-1]1p . J v ,J 

d 
2. = -2qk (z) xq.-l p . 
J J V,J ' 

6 



8 cny4ae YK1 (v= 2) It/ 

3-~J. 3-tt 
x S!n[(3-~)w 1i -k(z)]p 1j -xi 

-k(Z)X· 
le 1 • "• 1,2,3: 

8 cny4ae YK2 (v= 4)/1/ 

(") 1 1(1 +1) 3- 3-
D. •I- [1- -",..;.;"-J[cos[(3-")w . -2k(z)]p. "-x

1
. "l-

J 2 X2+1 2] 2] 
J 

- [ 1 (1 + 1) - + 

2xj(xj2+ I) 

1+1 . 3 
2--lsm[(3-")w . -2k(z)]p

2
-
1
" 

xj 2J 

- ..L [ cos((3-")w 1. 
- J 
m2 

-k(z))p~ 

B c.ny4aAx v"" 2, 4 ~cnonb3QB8Hbl eut.e o6oaHa4eHHR: 

p. =..Jx~ +r 2 
r J J 

w .=arct~(r/x. 
r J J 

( •= 1,2). 

Onepa~HR A2. ¢1yHK~HR f(z) HMeeT 8HA: 

YpasHeH~e /8/ pewaeTCR npH npeAnOilO*eHHH, LITO cy~eCTByeT XOTR 

6~ OAHH se~eCTBeHH~H KopeHb Ha 3BA8HHOM HHTepsa.ne Z, 

Onepa4HR A2 COAeP*HT c.neAY~ut.He noAonepa4HH. 

A2.1. nposepReTCR 3H8K BXOAHOro napaMeTpa fx 

8~nOI1HRDTCR noAonepa~HH A2.2, A2.3 H A2.4; ecnH 

HReTcR noAonepa~HR A2.5. 

ecm1 f :r.> 0, 
r. < 0- 8~non-

A2. 2. OposoAioiiTCR paaAeneHHe \ltHTepsana Z Ha noAbi.HTepsanbl, 

Ha KOTop~X ~YHK4HR f(z) MeHR.eT cBOH 3HaK. AnA 3TOH 4eilH npo-

sepReTCR. 3H8K f( Z) H8 11Me.nKoH CeTKe11 : 

7 



z 0 ., z 8 , zi •Zo -iOZ 11 (i=1.2,.;.,i* ll= 1,2,3,4). 

0 z 1 = c z •. z 0 AJlR YUJ; 
Sz 2 ~sz4 ~c. (z 0 -1) 

2 Sz3 ~c.(zo -(m 1 +m 2 ) 

AllR YKl H YK2; 
AllR YT; 

C z - BXOAHOti napaMeTp nporpaMMblg 
npHMe4aHHe. 1. 3Ha4eHHe i* nOJly4aeTCR npH BblnOJ1HeHHJ.1 no,qonepa~HJ.1 A2.2. npe,qnonaraR, 4TO ypaBHeHHe /8/ HMeeT aeuteCTBeHHbl~ KOpeHb, 04eBHAHO, lo1MeeM i * ~ 1. 

nocne BblnonHeHHR no,qonepa~~-11-1 A2. 2 Hati,qeH no,qbiHTepean 
Zi* =[Z;·*-1 ,Zi* ), 
HeHHR /8 , 

A2.3. 06paayeTCR nocneAoBaTellbHOCTb 

zi*,o = z i* ' 

zi*,j • zi*,j-1 
szv 

- -.-sign [f(z ·• . 1 )• f(z .•. )], 2J 1 , J- I ,J 

rA.e 11 ... 1, 2, 3, 4; j = 1, 2, 3 ,.;;;j, rAe T - aaAaHHbli:1 BXOAHOi:1 napaMeTp nporpaMMbJ. Ha :nett nocneAOBaTellbHOCTI-1 Bb141-1C11ReTCR f( z i*,j ). noAonepa4HR A2.3 .aaKaH4HBaeTCR! a/ no AOCTHmeHHH aa,qaHHoro aHa4eHHR napaMeTpa 1; 6( npH YAOeneTaopeHHVI HepaBeHcTea 

jf(z;*,j* )j.::;Tzl' j* E•ll,2,..c,j I. 
/10/ 

rAe j VI TZl- BXOAHbl€ napa':"eTpbl nporpaMMbl. 
A2.4. HaHAeHHoe npH6nHmeHHe AllR KOpHR ypasHeHHR /8/ zi*,T. /HilH z i*,j* I yT04HfleTcR asTopery.nRpHaosaHHbiM HTePa4HOHHbiM npo4eccoM HbiOTOHa /1 .sl. PeanHayeTCR cne,qyiOutl-11:1 MeTOA: 

z 0 ::!! Z i*,j Vl!lYI z 0 a: Z i*,j* 

8 



I 
I 
I 
I 
I 

L---------------

PHc.2 

A2.5. Ha ceTKe 

I 
I 
I 

-------' 

rAe k - HOMep KTepa41o1H, a 
fO H fL - BXOAHWe napaMeT
Pbt nporpaMMbl. noAonepa4HR 
A2.4 3aKaH4HBaeT pa6dTy 
no AOCTHmeHHio1 M8KCHM8J1bHQ

ro 4HCna HTepa41-1~ k I i 
BXOAHOH napaMeTP nporpaMMbt/ 
HI11o1 np1o1 YAOBI1€T~OP€Hio11o1 He

paeeHCTBa 

if(zk*)I.:>T, 2 
/11 I 

k*EIO.l,. .• ,kl. 

rAe T z2 - BXOAHOH napaMeTp 
nporpaMMbl. 

z 0 '"' zH , z, = zi-l + C z , i = 1. 2, ... , \ Ex 

Bbtl.lHCJlReTcR 1r1 oTne4aTbteaeTcR Ta611Y14a If (z i) I J•t, 2, ••••• \ f~ \ 
nocne BbtnonHeH~-tR noAonepal.\HH A2" 5 nporpaMMa SPSOL aaKaH'-H1ea-

eT pa6oTy" 
DnoK-cxeMa onepal.\HH A2 npHeeAeHa Ha pHc.2. 

OnepaL..prtfl A3. Ko3¢¢n·11...\H€HT y 1 Bbt4HC.nReTCR no ¢opMyne 

-Y, 
Y,~[J(s~)], 

B KOTOpo\4 

xi+ 1 -k(z)x q 

J ~.i = r x" Cl wv(x)l e 
2 

) dx, 11 = 0,1,2,3,4. v= 1,2,3,4. 

"i 

t.1HTerpanbt J /1-,i npH q= 1 Bbi41-1CI1RIOTCA T04HO, a np~t~ q > 1 - no 

MeTO.QY CI-1MncoHa. 

9 



Onepa~HR A4 /pHc.3/. CornacHo TeopeMe 1 Ha pa6oTbllt/ 
np~6nH*eHHa~ paAHanbH8.A ¢YHK4HR B~4HCnReTCR no ¢opMyne 

Y(x,z) = w(x) -y
1 
s~(x)exp(-k(z)x q ). · 

Onepa~H.A A4 cocroHT Ha cneAY~~Hx noAonepa~H~: 
A4.1. npoeepKa 3Ha4eHHR BHyTpeHHero anr0pHTMH4eCKOro na

paMerpa NT /o6oaHa4eHl-1e ea.ATo J.13 11BHyrpeHHero R3b1Ka'' noA-
nporpaMMbl RECOV1 I, npH NT.< 0 BblnOnH.AeTC.A noAonepa~lo1fl 
A.4.5, np• NT> 0 - no,qonepa~"" A4.2-A4.5; 

A4.2. Bbi4HCnReTCR Ta6nH~a T• =IY(x; ,z) I ;-o, 1, .. .,N·Na Ha 
ceTKe x 0 a-XH , Xi+l -xi+ h/Na , rAe Na- 38A8HHbtl1 BXOAHOH 
napaMerp nporpaMMbt; 

A4. 3. Via ra6m-tl..lbt Ta npH6nvnKeHHO HaXOARTC.A noKanbHbte 
3KcrpeMyMbt ¢yHK4"'"' Ycx,Z) "' ee HY11H; 

A4. 4. Bb14HCJ1.RIOTC.R se.nH4HHbt 

q-1 -k(Z)Xq. 
maxjqk(z)x s

2(x)e j; 
Ta ! /12/ 

M 1 ·=max js"(x)j, 
T 2 a 

npHMe4aHHe 2. ,l.lnR pe.nRTHBJ.1CTCKJ.1X ypaeHeHHH YK1 J.1 YK2, 
AnR KOTOPbiX ¢yHK4H.R W(~ KOMnneKCH8; B nOAonepa~M~X A4.2 
~ A4.5 aHanH3MPY~TC~ COOTBeTCTBeHHO Ta6nM~~ peanbHO~ ~ MH~MOH 
48CTeH ¢YHK~HH Y(x,Z) c OAHHaKoB~MH waraMH ~ 4HCnoM T04eK. 

10 

6noK-cxeMa onepa~HH A4 npeACTaeneHa Ha pHc.3. 

r- ------

' I 
I 
I 
I 

I 
I 
I 
L------

----------- ~-- ~- ----------, 

!ill: 
AL.1 

AO 

I 
I 
I 
I 
I 

--------------------------~ PHc.3 



Onepa4~R AS. 8 cny4ae ypaaHeH~~ YK1 ~ YK2 (v=2.4)Hepa

seHcTso /9/ nposepAeTCR TOnbKO AflA peanbHOH 48CTH $YHK~HH 

Y (x _).• Z ), TaK KaK peanbH~ft '·MCTb aecoaoH ¢lYHK1..1HH w(x) scer-

Aa y6~aaeT M€AneHHee MHHMOH. 

OnepaLP1R A6. HoBble 3Ha~.teHio1R napaMeTpa xk Bb14""c.nRIOTCR 

no ¢lopMyne 

/13/ 

xk . • C, xk . 1 exp [I Y' (xk . 1 , ~)I] 
01 11- X ,1-

(i-1.2 .... ,i ), 

fAe nOCTORHHaA C x 1:1 rpaHH4HOe 3H84eHHe i RBilRIOTCR BXOAHbiMH 

napaMeTpaMH nporpaMMbt. 
8 COOTBeTCTBHio1 C nOJlyl..leHHbiM 3HB4€HHeM 

H HOBOe 3Ha4eHHe 4HCJ18 3BeHbeB cnnaHHa 

* l (N0 = N), /14/ 

fA€ h 1 
:.:(Xk-x 8 )}N - noCTOAHHbllli war CeTKirl. 

Onepa4~R A7. 04eHK~ (t.z)seRX ~ (<'>Y)sepx Bbl4~CnR-
IOTCA H8 OCHOBe TeopeMbl 2 1-13 pa60Tbl 71/, 1-ix 3Ha4€HlMlMH ABilRIOTCA 

COOTB€TCTBeHHO npaable 4aCTH HepaseHCTB: 

/15/ 

/16/ 

M1 • 2,5 M 1 , M2 • 1, 

x.k -k(z)xq 2 r s2(x)[lw(x)le l dx 
XH 

M3 = -r-k----q:i------- -k( z)xq 2 
r q k(z)x [[ w(x)lsl!{x)e l dx 

'H 

8 04eHKax /15/., /16/ (z,y(x,z))- T04Hoe peweH><e aaAa"~ /1/, 
/2/. 

np .. Me4aH~e 3. 060CHOBaH~e 04eHOK /15/, /16/ B. CJly4ae 

c~o~~Hry.mlpHblx AJII¢KtlepeH~Io'la.nbHbiX ypaaHeHH~ AaHo a pa6oTax /1,2/_ 

• & [r l o6o3Ha4aeT 4e11y10 4acTb OT r <" R 1 • 

ll 



Onepat.~VIR A 10. Hoeble warV! ceTKH cnna~Ha Bbi41-1C11RIOTCR KaK 

hr.• Ch,Ahh-l ('-= 2,3), 

r,Qe Ch, 2 VI Ch,3 - BXO,QHbl€ napaMeTPbl nporpaMMbl. 

Onepal.ll-1fl All e Ol.leHKa (6z)Int:K Bbi4VICJ1AeTCR no ¢opMyne 

/17/ 

B onepai..IVII-1 A 11 Bbi41-1Cil.RIOTC.R 3H84€HJ..1R cnei..IV!BllbHoro KPJ.1Tep~t~fl 
,QilR K84€CTBa HJ.1mHe~ Ol.I€HKH /17/. 3TI-1M KPHTepHeM fl811fi€TCfl 6nH-
30CTb K 1 3H81..1€HHfl B€JlJ.141-1HbJ 

/18/ 

0 n epa 4" e A 1 2 /p>tc. 4/ coAeP>K"T cneAYIOLil"e no11onepa4"": 
A12. 1. npoeepReTC~4€HHe BHYTP€HHero. anropJ.1TMJ.14eCKoro 

napaMeTpa NT /eM. on1-1caH1-1e onepai.IHH A4/; ec111-1 NT.< 0, npoHc
XOAJ.1T nepeXOA K no,Qonepa41-1H A 12.3; ec111-1 NT>O, BblnOI1HReTCfl no,Q
onepa4"R A12.2; 

A12.2. ne48T8€TCfl 11nO,QTa6JlJ.1LI8 11 Tp T86Jllo1U,bl Ta /eM. onepa-
1..1"1!0 A4./, cocTaeneHHoi-1 1-13 aHa4eHI-111 Y (xi , Z) AilA 4J.1Cen i, KpaTHbiX 

1 

4Hc.ny '&[N·Na/Nt], r,Qe Nt - 38,Q8HHblii! BXO,QHO~ napaMeTp npo-
rpaMMbl /OCT8€TCR B Cl-111€ nplo1Me4aHJ.1€ 2/; 

A12.3. OpoeepReTCR paeeHCTBO MO~ O; np1-1 BblnonHeHHI-1 3Toro 
paeeHcTea ynpaeneHV~e nepe,QaeTcR K no,qonepai...IHI-1 A12.5; ecnV~ 
MO 1:- 0 , BblnOnHReTcR no,Qonepau,~t~R A 12.4; MO RBJ1.AeTcR exo.QHbiM 
napaMeTpoM nporpaMMbl; 

A12.4. npoeepReTCR paBeHCTBO 
TpexMepHbH':1 Macc1-1a OQ (il , i 2 ,i 3 ) 
aanonH.ReTcR cne.QYIO~HM o6paaoM: 

MP= 7; ecm1 OHO BblnonHeHo, 
(il ~ f ,i2~ £,, ig= 1,2,. .•• 7) 

'Ecn"MP 6on•we 7 " MP-3N+4,To Macc"e OQ(i 1,i 2 ,i 3 ), 
r,qe i 3 = 1,2, .. ~.3N + 4, aanonHReTCA cne,QytO~HM o6paaoM: 

12 



OQ(i 1 ,i 2 , 3N +4) -N. 

MP - BXOAHO~ napaMeTp nporpaMMbl; 

A 12.5 Q npoaepAeTCfl 3Ha4eHllle napaMeTpa ynpaeneHio1A C2 I CM. 

onepaLH110 AS/; ecnH C2- 0. BbJnonHAeTcR TOilbKO noAonepa41o1R A 12.6; 

ecnH C2 = 1, BblnonHRIOTCA noAonepa41r11r1 A 12.6 1-1 A 12.7; 

A 12 ~6. Bb1BOARTCR Ha ne4aTb cneAYIO~llle aeJ1111lH1Hbl: Z, aHepn1fl 

CBR3H W, rAe 

W=Z npH v= 1, 

w = 2(1- -z) np~ v•2,4, 

A12.7. nel.laTaiOTCR eem141o1Hbl (i\z(h )) (L',z(h )) 
2 H~lK ' 3 Bepx ' 

(L',y (h sllBepx ~ C H~lK • 

Onepa~~~ A13 ~ A14. np~ nOCTpoeH~~ 

Hero peweHIIIR /c HOMepoM fx+l /e Ka4eCTBe 

6nHmeHHR no 3HeprHIII HcnonbayeTcR 3Ha4eHHe 

pau,1r110 A2. 2/; napaMeTpbl anroplo1TMa x k 1o1 N 

nony4eHHble nocne BblponHeHHR onepau,HH A6. 

cneAyiO~ero PBAHanb
Ha4ai1bHOro npJ.~~-

z0= Zex /eM. one-
npHHHMaiOT 3HS4eHIIIR, 

13 
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