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ANPHOPHAf l  OUEHKA
CJIOXHOCTH JIOTHq ECKOH CXEIVIbI
MH KPOnPQf PAMMHOTO ABTOMATA

A. A. EAPKA,,IoB, 3' o. IDKAJIHAruBHJIH, B. H, CTPyHHJIHH

Aoneqxxfi norHrexHrqecxHfi Hncrxryr

l lpel .uaraercf l  MeToAHKa ol IeHKH cnoxiHocrH peanH3aqHH MHKpo-

npotpaMMHbrx aBToMaToB I Ia 3, ' IeMeHTaX l ta.noi t  cTenel lH HHTerpa-

I{HH, fipHBeAellbI aHa.IIHTHqeCKIIe OII'CHKH Llrtr IIonyqeHHq N{HHH-

Ma.qbHOlO 9HC;- I3 KOpi lyCOB HHTelpa"IbHblx CXeM I ]pH BblnOnHeHHH

MHxponpofpaM\{Ht lx aBToMaroB Ha 3 'JIeMeHrax I ' I -HE'

B  coBpeMeHHoI l  Bb l t l ucJ lHre .n l so l i ,TeXHHKe I I IHpOKo npnMeHf leTc f  [p I ' IH -

r IHn MHKponpofpaMMHoro yrpaB1eggq. f lpor sroM "urc6oe onepauuoHHoe

ycrpof icreo paccttatpl4BaeTgs_ KaK KoMno3HIIuq AByX aBroMaroB -  onepa-

r \HoHHoro H VnpaB.rrsroutero t l ] .  Pery.rrapHocrb crpyKrypbl  orepaqnoHHblx

aBTOMaTOB rro3BoJl t {eT oAHO3HaqHO oIIpeAeJIHTb 3aTpaTbI o6OpyAoBaHHf I IpH

HX peaJr tqar\uI4 B OnpeAeJIeHHOM 3JIeMeHTHOM 6a3HCe, qefo i{e"Ib3fl CAeJIaTb

r;rn ycrpof icre l ]npui in.Huf.  3ro o6lqcHqercf  reM' qro 3arparbl  o6opyAo-

B a H I I f l B i ] o C J I e A H H x f B J I ' I o T c q Q y u x u u e r i n a p a M e T p o B l l C X o A H o f i r p a Q - c x e M b l
anfopgrr 'da ( fCA) H sJIeMeHrHoro 6asHca. CyUecrBl l loulue MeToAHKH npo-

eKTHpoBaHr.if He no3BOJIflIOT CyAHTb AoCTaTOqHo Tor{FIo 06 anrlapaTypHblx

3aTpaTax Ao nonyqeHHf cxeMHbIX peIxeHI{ l r
qaato ycTpoficTBo ynpaBJIeHIIfl Bblno,'IHqercfl KaK I\{I ' IKporporpaMMHbIH

aBroMar (MnA) l2 l , '  nnrepnperup-vioxlui l  fCA pa6orbl  onepal lnol inoro

ycrporlcrBa. B pa6br-e npeAnafaercfl MeroAIlKa oueHKH cJIolKHocrH peanH-

; ; i l ;  MnA nu orreMe'rax Marroro ypoBHq I iHrerpauIIH. Bu6op 3rIeMeHr-

Horo lasuca olpeAensercf l  ero uHpoKHM npHMeHeHHeM B rpal(ruKe r lpo-

eKrnpoBaHLrf l  p iepa6orql ' lxaN'I I ' i  ycrpoi icrB vi IpaBJIeHHf ,  a anpHopHaff

oLIeHKa CJIOIKHOCTIT peanH3auHH npH 3TOM 3arpv. lHeHa' r^r
flycrl C HCno.,'IbsoBaHHeM MeToAI{Kli, H3Jlox(eHqofi-P l2l, IIoJIyqeHa IIO

fcA npnMaf crpyKrypHan ra6nHrra (ncT) MnA. Paccuorpuu npeAl l l -

raeMylo MeToAHKy Ha npuMepe aBroMara Mu.nu, peaJln3yeMoro l lo crpyK-

rypHirfi cxeMe (pi .. 1) e 6aeHce mVl-HE, rA€ m - quclo BxoAoB JIorHqe-

cKofo 3,rreMeHra ( I I3) .
CrpyxrypHafl cxeMa MnA coAep>KI'Ir:
-  .* .n i j ,  Mr. ,  QopM'pyroqyro HHBepcHH nepeMeHHIJX F1,.  .  .  ,  Fs,  cooT-

BercrBylou{l ' lx crpoKal\I I-[CT, B BHAe

F n :  A ^ ' X n , h : 1 ,  H ,

fAe Ar,-KOH6TOHKTIHTT R BHyTpeHHHX I IepeMeHHbIX a1=7, COOTBeTCTByIS-

ilIaq KoAy cocrofHHfl a^e.A; A - 1aHoxecrso cocroflHgfi MIIA, R:

Zt ' " tGi ; 'M, M: lAl ;  Xn--  *o"roHKrrur BxoAHbIX repeMeHHbIX , t i€ X, za-

rrucauHbr X B h- i4 crpcixe nCT, X -  MgoxecrBo JIorHqecKHx ycnoBuft ,  coAep-
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xau{Hxcs s fCA; HHBepcHH repeMeHHbrx Fn Heo6xoAHMb{ AJrr peaJrgsar{HgAHo BbIXoAHbIx cI ITHaJIoB u'Qyurr l " r i  
"oroylKAeHHfl  

r raMflr '  B 6aeaceH_HE;
- cxeMy M*r, Qopnarzpyroqyp BEilxoAHL{e crrrHaJrbr !.rney, rAe y::  {At  .  .  . ,  i * }  -  MHo)KecrBo duKpoorepaqnf i  H qynnurf i  nos6yx4eH,f lsJreMeHroB rraMflru MIIA grG@ s 

""ae 

'

fr--
Un: L|,,hn, n:LT;

g": A CrnFn, t: l,lil
,?: I

r l ,e CnnlCrh: l ,  ec.nn ro.rrbKo s h-pt  crpoKe nCT Un: l  (qr :  l ) ;_-  naMflTb f I ,  nPeAcrael f l Iouyrc co6or? rpHpepHnri  perHcrp,  oro6pa-xanulHfi KoAbr cocroqHufi MIIA:

Pnc. 2. Pea.rnsaqxfl KoHb-
roHKrlHH nrTH nepeMeHHhrx B

6aeuce 2I4-HE

- cxeMy Me, QopMHpyroqyro cgrHa ilH A*, B BHfe

-
A^: 

[17'I^ '  
(m: t  3vt1 '

i l: 
lf,=-{9, 

. I } 
- 3HaqeHHe r-no pa3pflAa KoAa cocrosHHr ctm, T,0 :Tr,

r  r ' :  I  r '  ABOHHaf l  HHBepcut  B 3TOM BbIpaxeHHH r rpr {MeHf lerc f l ,  nocKonbKy
sreIueHrHHI i  6asHc coAepx( I {T BHyrpeHHroro HHBepcHro,  a  nepeMeHnue Ai
Hcrronb3yrorcf l  B cxeMe Mo s 6esuunepcuofi  Soprvre.

B ocHoBe or{eHKH cJlox(Hocru cxeMbr HaxoAHTcq nonyrreHHafl aBTopaMX
Qopnay.rra 4"rra BbIqHcJIeHHfl MHHHMaJrbHoro qucJra sJreMeHroB H-He,' ;p;-
6yeuoro AJrr peaJrH3arrnu KoHT,roHKtluu L napara"Hbrx:

Pnc. l .  CrpyxrypHan cxeMa
aBToMaTa MH.nn

K ( 1 , ,  m l : 2 i n t ( # ) ( 1 )

oruernu, qro ll2K(L, m) coorBercrByer rracny sJreMeHro s 2v_,HE, pea-nn3yroqnx roJrbKo eynxquro HHBeprHpoBaHHr.
HanpanaeP,_AJrs Bbrr roJr 'ewws Fn:kr ,  . . . ,  Xs rpe6yercr  K(b,  2) :g gre_

MeHToB 2vr-HF',. rrpurr^er\{ qerbrpe Hs HHX BhrnoJrHrromorixo 
'Qy"^ur16

HHBeprr{poBaHHn (puc.  2) .

, \ l,  t F



Anpuopnan oqeHKA CnogcHocTu noeuqecKotT cxenot asToilart

Bupaxeuue ( l )  MolKer 6l t r l  HcI IoJIb3oBaHo A.[s aul6opl f f i ,  MIIHIIMII3H-

pdrl;;; K(L, )"i, _y o_fejKj_ p_earII.3aIIHI'I rpol,3BorlbHoll AHO. llpnt BbI-

no,rr*tenru s'6asuce LI-HE ,U.HO npeo6pasoBblBaercf K BllAy
D -

f : A,oo'
rAe Fa - repMbl HcxoAHoro npeAcraBJIeHI'If l  AHO rpyuxrtHH' TorAa qHcJIo

3JIeMeHroe t' l-HE onpeAeJlflercfl KaK

Kr : . t ,O  (Ln ,  m)+K(  K ,  m) -1 ,

rAe f l - r {Hcf lo nepeMeHHbIX B repnae ̂ Fa ( f t :1,  K) '  -etrHHHIIa 
BbIqI ' I raeTcf '

raK KaK peanH3yet."  
" .  

QyHxuun'VT, a,Qyr lxunr I4-HE

klral ,  a.ns Mf lA Mu,t l r i  (gtur.  puc.  1 i"uuc,ro sJIeMeHroB H-HE oueFIH-

-Baerc.q cneAylouurra o6pa3oM :
H

K ( M p ) : " P ,  ( K ( l X , , l +  l ,  m \  - l ) ;

A ' R

K(M* r ) :  t  (K ( r  ( an \ ,  m \ -1 )  +  I  ( / ( (F (p ' )  ,  m ) - r ) ;
n= : t '  

K , (Mo) :  f ,  K (R ,  m) ,
m - l

rAe lXnl  
-  qucrro 6yxn B KoHbl.ot txquu. Xn; lXhl+ 1- qsc.r tg__9yTt t r5,?,"1:

1g"*qrni' .Fn c yqeroM rofo, qro B Q3pgV.try Ann F.n BxoAHr A*, f lA");

tF tgrl ) - uHc.rro repMoB, BxoJrIrIHX B ,[,HO .QyHxuHii Y" (<pr) (r ' e' t iucrlo

dtpox' I ICT, B KoropbIX Bcrpeqalorc-f l -  Un v. tpr) '^  
C.noxsocrb . t torHuecxof i  cxeuu MnA (cu. puc. I  )  oUeHuBaercf  KaK

Ks:  K  (Mr )  +  K  (Mqa)  +  / (  (M e)  .

Ec.nr.r A,,If l peaJIH3aIrHrI cxeMbl Hcnonb3ylorcq craHAaprHbre Ae'MQpa-

TOpbI, To HX tlgcy1o MOIKH9 O.UeHHTb no MeToAHKe' n-pgs-eAeHHofi n t3]''  
X,nn yqera 

"u.py.ousof i  
cnoco6socru aJIeMeHra I4-HE BbIpa)KeHHe ( l  )

npeAcraBJrlt lercfl B BI',IAe

K (L,  m,  n)  :  K(L,  m)  + i " t \+ ' ) -  2 ,
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(2)

r ,qe P-r {Hc, ro  rpyuru l r f i ,  B  Koropbre BXoAHT aHa. / ' IH3npyer t ' ru f i  TepM; n-Ha '

rpy3oqHas cnoco6Hocr l  J I3 '' "  
LJ I f l  o l lpeAeneHHf l  qHcJIa KopnycoB HHTerpanbHbIX cXeM'  rpe6yeuux

Anf l  peanH3aUHH IorHr IeCKoi i  cxeubl ,  Bb lpax(eurae (1)  npuMer BHA

, 2  K ( l - ,  m \  K  ( L ,  m \
l\ : -nn^ t 2tL)- ,

r^e t lm-qgcJro 3JreMeHToB nV-HE,  3aKJr}oqeHHbIX B oAHoM Kopl lyce.

Aua.norurlHblM cnoco6ou npeo6pa3oBblBaercf l '  tr  Bblpa)KeHue (2) '

Taxur ,a  O6pasou,  npeAJlox(eHHaf l  MeroAI ' iKa nosBoJl f leT anpHopHl9qe-

HHTb CJIO)KHOCTb CXCM, NOIYI{ACMbIX NPH H3MCHCHHH CTPYKTVPbI A{'NA' L\

on6par t  or I rHMaJl tuuf i  BaPHaHT.



28 B. M. CAnE,ttblrHKOB, A. n. MAKCyToB, B. B. TAZACOB

.|ILI'TEPATYPA

1. Maf iopoe C. A. ,  Hoauroe f  .  H.  f lpHuquntr  opraHH3arIHH unepoBbrx Maurr . rH. ._,r1. :  Ma-rxHr iocrpoeasc,  1974.
2- Eapan.oa c.  H.  cnHres M'KponporpaMMHbrx aBToMaroB.-  Jr . :  oHeprnr,  lg7g.3 '  oqenxa,grrrpalypHbrx 3arpar npu cNHrese MVV c npHHyA're.nruof i  aApecarr 'ef i  r r , ruxpo-xovaHa/A. B.  f laorr i l txoe, '8.  A.  -Ca,rorrrarHH, A A.  B;p^;" ; ;  

"  
o i t tn" . ror l , rary3airnf lI rpoeKTHpoBaHHr paAno3,rcKrpourroi i^  annaparypb]  H cpe,4crn un,urrc.nnr. , rssof i  ,a*""*" iVI IH:  Cnept, roecx,  1986. - -  C.  26_30.

PexouesAouana xaQe4poft  i3,'I e KT p o H H bt x ts bI rrH c,II H Te,'I b H bI r v all H n
flocrvnl,ra B peAaKrinro

l3  Senpa , rs  l gg0  r .


