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CBOPHHK TPYIOB QaKyTbTeTa BEIMHCIHTENLHOM TEXHHKH 1 MHBOPMATHKH.
Beinyck 1. [loneuxuii rocyaapeTBen biii Tex HUYeCKHi YHHBEPCHTET. — JlOHewLK:
JIouI'TY, 1996.- 215 ¢., un.

B cBophmke  myGamkyioTcs  cTaThd paboTHukoB  hakybTera
BLIYHCTUTEIILHON TEXHUKH H HHGODMATHKH, B KOTOPBIX TPHBENEHBI PE3YJIbTATHI
HAYUHBIX HCC/ICNOBAHMIL, BBIMONHEHHBIX B 1994 - 1995 ronax. Hsnararorcs
Pa3IMYHbIE ACNCKTHI CO3AAHMS CHCTEM MOJIEIIMPOBAHHS CIOKHBIX OOBEKTOB M/MINH
TPOLECCOB, MPOOIIeMbl CHHTE3a YCTPOHCTB YMpaBiieHus, BOTIPOCHI  pa3paboTKH
Annapatypel M MPOrpaMMHOro obecrieyenus wis nocrpoenns CAITP u ACHU,
CHCTeM CHHTE3a M300pakKeHHil, CHCTeM KOHTPOA M ynpaBiIeHns MPOBETPUBAHHEM
YrOJMbHbIX — WIAXT. PachanvmaxoTcx TAK)KE HEKOTOPLIE METOLONOTHYECKHUE
BOTIPOCHI.

CGOpHUK OPHEHTHPOBAH Ha TIPENOIaBATEeNICH, HAYYHBIX W HHKCHEPHO-
TEXHHYECKHX pHGOTHHKOB, ACMHUPAHTOB, 3aHUMAIOUIMXCH HMCCIEAOBAHUAMH M
paspaboTkami B 06GJIaCTH aNMapaTHoOro u TIPOrpaMMHOTO obecrieyeH s CpescTs
BbIYHCIUTEALHON TEXHHKH U ee TIPUMEHEHHEM B DA3JIMYHBIX obnacrax. Moxer
BbITb MoTE3eH CTYAEHTAM, 00YHAIOLMMES 10 COOTBETCBYIOIUMM CIELUAIbHOCTSM.

My6aukyercst mo pewwennio Yuenoro cosera JloHeikoro TOCYAAPCTBEHHOTO

TEXHHUCCKOTO YHUBEPCUTETA.

CBOPHHK MOATOTOBIIEH K MeYaTH PENAKIHOHHON KOTertelt B cocTane:
AHonpueko A 5L, k.T.H., Bamkos E.A., 1.7.1., Jlarko B.B, K.T.H,
Mansyesa P.B., k.T.1., CBsiTublif B.A. 1.7.H. (npeaceaatens)

AJipec penakUMOHHOI komteruu: 340000, JoHewk, yn. Aptema 58, JonI'TY,
OBTU.
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[image: image3.png]CUHTE3 KOMMO3ULMUOHHOIO
MWKPOIMPOIrPAMMHOIO YCTPONCTBA YMPABIEHUA
C ®UKCUPOBAHHOM OBNACTbIO BbIXOAOB

CanomamuH B.A., k.m.H., doueHm (kacpedpa OBM)
CmpyHunur B.H. cmapwutl npenodasamers(kagpedpa 3BM)

B nactosuieii paGoTe MpejUlaraeTcs CTPYKTYpa W (POPMaTn30BAHHBIA METOA
CHHTE32 KOMMO3WIMOHHOTO MUKPOMPOrPAMMHOTO YCTPOHCTBA yMpaBJieHns (KMVYY),
NO3BOAIONML IPH OTPEICTEHHBIX YCA0BUAX YMeHbLMT uncio TITIM wmn [UTUC no
CPABHEHHIO ¢ METO1aMH [2,3], CXeMbI AHATH3MPYEMBIX YCTPOHCTB PACCMOTpEHb! B [2-5].

Ilycts 3apana rpad-cxema asropurma (FCA) T' = T(B, E), rae B = D U PuU
Ufbg, bk }- MHOKECTBO BepiunH, D - MHOKECTBO ONEPAaTOPHBIX BEPLINH, B KOTOPLIX
sanucanbl Habopbl MUKpoonepaiuii Yie Y, tae Y = {yr...yn},  P-

- MHOKECTBO YCTIOBHBIX BEPILMH, B KOTOPLIX 3aMUCHLIBAIOTCA JTOIHUECKHE YCTOBUS
x e X. rge X = {Xi.., Xt}, by, bk - nauaibHas u Koweuwas Bepuinubl [CA
COOTBETCTBEHHO, E - MHOKECTBO nyT

[IpeIokKeHHbI  METOL CHHTE3a OCHOBaH Ha (POPMUDOBAHWHM MHOKECTBA
OrepaTopHbIX JuHeiiHbIX ueneit (OJIL) C = {ou,..,0G} n Ha CCTECTBEHHOMH ajipecauuy
MUKDPOKOMAH/L B TPejienax Kaxaod ueni [2,3]. OTMeTnM, 4To J1100as Lenb MOXKET HMETh
HECKOJIbKO BXOJIOB M TOJIbKO OuH BbIX0A. OBO3HAUMM MHOKECTBA BXOJIOB U BHIXO0B
Beex OJILL T'CA cootsercaento I(T) u O(I). Hazosem A(Og) anpecoM BbiXoaa OJILL og
e C agpec suciiki ympasisioieil namsTi, cofepxatyeit HaGop Yi 3arucaHHbli B
onepatopHoii Bepiunte OJIL o, AHANOrMYHO OMpeIleiseTcs afpec A(lig) j-roBXoaa
OJILL otg.

B paGotax [2.3] mpeanoxena ctpyktypa KMYY U, B KOTOPO#i aBTOMAT €
" sorukoit  Si  Qopmupyer ampeca sxoaos OJIIL, a asromar ¢
MMHPYEMOii" JI0rMKOii S2 OCYLIECTBISET a[pecaliiio MUKPOKOMaH L B Mpe/ieIax
0i1 et

B KMVY: IIJIM - sieMeHTHbI 6a31C, peain3yiommi KOMOUHAIMOHHYIO CXe-MY
Si; PI1 - peructp namstn Sy, xpaHsiuyii R - paspsaaibie koabl K(am) COCTOSIHUH am € A
aptomaTa S, rie A = {ai,..., au}, R = int(logaM); CHAMK -

- CcueTusk azpeca XpaHAWMil Z - DaspAUHbie KOJBI MuKpOKOMaHn, Z =
=int(logF), e F = pl; vyo - ynpagisiolas  NamaTh, COAepKalLast
mkponporpammy. B Uy aBromaT Si ¢popmupyet pyHKImK B036yxkaerns CHAMK ¢, €
) = {@1,....0z} ¥ peructpa PIT o € @2 = {pz+1,..., Z+R}.

T1pH BLINONHEHHH YCIOBUS

(Z+R>0)&(Z<<y=1,

rie t - yucno Beixogos IJIM, B noruucckoit cxeme St TpebyeTcs paclunperiue
TIJIM 1o BBIXOAAM, YTO MPUBOANT K YBETUUEHHIO ArNNApaTHbIX 3aTPAT B CXEME.

B TaGn.1 orpaxenbl xapakrepucruiu Ui, ero Moupukalmi Ua[3] - U4fS] n
npeanaraemoro ycrpoiiersa Us. CToa6ubr Tabli. | conepkaT cieayiolyto nHdopMaLmIo:
1 - TR cTpyKTYpHI; 2 - cHeTeMa GyHKUWiA, peanuiyemas aBTomaTom Si; 3,4, 5 - uncino
BXOJIOB, BbIXOJIOB U TEPMOB B 3TOIf cHCTeME DYHKLMI COOOTBETCTBEHHO; 6 - cucrema
(dyHKIMiT, peasusyemas mpeoSpasoBaTeneM aapeca MUKPOKOMAHIL 7 - uucno Aveex
VIpaBASIOIIEli NAMATH, 3aHATLIX MHUKPOMPOrpaMMoii; 8 - yCJIOBHS, MpPH KOTOPbIX
crpyktypa Ui (i = 1...., 5) snsetcs nauGoiee 3pekTHBHOM. Mapamerpbl Hiin (Huiax)
ONPEENAIOTCs UTMHOM TAGIMLIbI IEPEXOIOB aBTOMATa S| NpH MCMONb30BARHH MOACIA
Muim (Mypa).
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[image: image4.png]B KMVYV U> coBmewaer QyHKUMM ajpecalliM NAMATH W 3afaHus Koja
COCTOSIHMSL aBTOMATa Si, KOTOpbIi sBiAeTcs aBToMatoM Mypa. Takoit noaxoa
103BONIACT MCKJIOMHTb W3 CTPYKTYPbl YCTPOWCTBA PETMCTP MaMATH U YMEHBIUMTH
TpeGyemoe umncno Bbixogos TUTY. Kak Buaxo u3 Tabi.l, sta crpyktypa Hambonee
sbdextnBHa, ecan B Uy tpedyercs pacwupenue [TV no Bbixomam (z+ R >t rae
- unenno Beixogos IJTY), aB Uz - et .

N Tabnnua |
XapaxrepHucTHKa CTPYKTYp
KOMMO3ULMOHHbIX MUKPONPOrPAMMHBIX YCTPOHCTB YNIpaBIeHus.

1 2 3 4 S 6 7 8
Ul | o=0(X.TQ) | L+R | R+Z | Hui | - Q R< Z;
A=AXT) | R+Z<t.

O=D(X.T) L+R Hmax | - Q+1 Z<<t;
Z+R>1t.
R<Z;
o=0(X,;y) |L+*R| Z | Hwn | t= QL Zs>t;
HT) R+Z>1.
R<Z;
Z<<ty
Us D=0(X.1) L+R z Huin | - |Q+G+1=Q R+Z>1;
int(log2Q)=
| int(log2Qu).
R<Z;7>1t;
Us | @=(X,1) |L+R| Ri Huin | —= | 1#Gi+Q+ [R; <t
+G-1=Q: |intlogQ)=
| | int(lo;

B yerpoiictse Us ucrionb3yercs npeobpasosaTens aapeca, popMupylounii no  z
- paspsaHomy agpecy Bbixoga OJILL ( eé mocaeameli  MuKpokomansl ) R -
Pa3psAHbIE KO COCTOsHMS aBToMata Munn Si. TIpu 9TOM DErHCTp MamsTH MO -
npexHeMy oTcyTeTByeT. ITpeobpaszoBatennb aapeca GopMHUpYeT chcTeMy dyHkuuid T =
T) , tae T = {T1,...Tz} - MHOXECTBO MNEPEMEHHbLIX, KOAMPYIOLIMX ajpeca
MHKPOKOMaHA, T = {T1,...TR} - MHOXKCCTBO MEPEMEHHBIX, KOAUPYIOWMX COCTORHMS
aBroMaTa S

B ycrpoiiere Uy menosbayeres jisa GopMata MUKPOKOMaH: ONEpallHOHHAs,
cofepkalas MHGOPMALMIO O BHITONHAEMBIX MHKPOOTICPALMAX, W YIPaBIAOLLAs,
cojepkallas Koa WCXOAHOTO CcocToAHust astomata Muau Si. Tlpu stom mnocie
nocae/teil MHKpokoMaH el kaxaoii OJIL] goGapisercs ynpasisiowas MUKPOKOMaH;a
u uncno sueek YIT ysernuusaetes na G no cpasrenmio ¢ Uy - Us.

B yerpoitersax Uy - Us koMOMHALMOHHAA CXeMa aBTOMaTa S| peanrn3yercs Ha
TUIM uau TIJTUC, ynpasistomias namath - Ha T13Y. W3 ananmsa taba.l caejyer, uto
HanBonee 3heKkTUBHBIM By 1T YCTPOHCTBO, COYETAIONIEE MUHUMATBHOE YHCIIO BXOOB,
BBIXOAOB W JUIMHBI Tabauibl MCPeX0foB aBToMaTa Si. OTMETHM, YTO B KauecTe
KkpuTepns >hGeKTHBHOCTH paccMaTpHBAETCs MHHIMYM uncia TTJTY B cxeme KMVY.

Pacemotpum  Merojl cuntesa yerpoiictea Us (puc.l, a), coueTaiowero fo-
nokuTebHble kaveersa crpyktyp Uy - Us. OcHoBHad 0cOBEHHOCTb MpetaracMoro
MeTojla - NepeMeHHble OOPATHON CBA3M T MOCTYNAIOT B aBTOMAT S H3 YNpap/stoLleii
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[image: image5.png]NaMATH, KOTOpas pasjeneHa Ha ase obuact - obmacts BXxogos u obaacts OJILL.
Mukporporpauma KMVYY Us cozepkut Tpi Tuna MHKpokoMmana (puc.l, 6), ams
MIeHTHHKALHH KOTOPBIX CILKHT Nofe npusHaka FP:

- onepaunotnyo (OMK), none FY koTopoii comep:kuT m - paspaamblii ko
BBINOJIHAEMOTO Habopa MUKPOOMepaLluii;

- YNPABJIAIOWYI0 MHKpOKOMaHuy nepsoro Tuna (VYMKI), mone FA kotopoit
COEPHKHT Z - paspsianbli agpec OMK;

- YOPaB/AOUIYI0 MUKpOKOMaHay sroporo thna (YMK2), noxe FS koropoit
COAECPKUT R - paspsiiHbIil KO COCTORHUA aBTOMaTa S).

Kombunanuonuas
cxema Kl

CMK FP FY

VMK1 FP FA

v
7 72 2 Y

a)

Puc. 1. Ctpyktypa (a) n popMat mukpokomana (6) komGuHa-
LWHMOHHOI'0 MUKPONPOTPAMMHOI0 YCTpOHCTBa yripapinenus Us

Iycts no TCA T chopmuporanst MHuoxkectsa OJIL C, Bxomos OJILL I(I')
sowoetn Gi > G (xaxaas OJIL MokeT umers GoJiee OHOTO BxoAa) H Bbixogos OJIL|
O(T') mowHoctH G (kaxaas OJIL uMeer To4HO oamH Bbixoz). [epsbie Gy sueex VIT -
obGnacth BX0J10B - conepxkat YMKI, nossomstompe nepeiitn k Bxogam OJIL ag € C.
VerpoiictBo Us hyHKUHOHUPYET clie/yloium 06pa3om.
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[image: image6.png]Jlns nepexosia k OJILL ag & C aBToMaT Sy 110 CHIHAJTY Z) 3aHOCHT B CYAMKR; -
paspsanbiil aapec YMKI, cojepkaileit z - paspsanblit ajpec TpeGyemoro Bxoaa OJILL,
R, = int(log:Gy). Tlo curnany z2 aapec sxona sasocntes B CUAMK 1 nponcxoant
nepexos B o6nact OJILL Anpecaiinst 04epeaHOi MHKPOKOMAH/ILI B Mpe/ienax OJIL o
OCYLUECTBIIACTCS 1yTeM NPUOABICHMUS CAMHULBI K COACPAUMOMY CYAMK no curuany
z3. Eciu sbixon OJIL| «p He cBssaH C BepuunHoil bq, TO nocaeaHei
mikpokomanioii  OJILL  ssnsetcs  YMK2, conepxalias KOA MCXOUHOLO COCTORHMSA
asromara Si. TIo ciuruajly zr 3TOT KOA NOCTYRaeT B KOMOMHALIMOHHYIO CXEMy it
HOpMHPOBaMHA OUEPEHOrO ajpeca 06IACTH BXOJOB. Ecmu Beixoa OJILL cessan ¢
BCPLIMHOI by, TO BMECTC ¢ MUKPOOMEpALHAMH Y GOpMUpYETCA NPU3HAK OKOHUAHHA
MUKPONPOIPAMMbi Z4 ¥ YHKUHOHHPOBALHE MPEKpatlacTes.

Hasosem yerpoiierso Us KMYVY ¢ uKCHPOBAHHOM 00:1aCTBI0  BXOAOB 1
MOM(HLIMPOBAHHON CHCTEMOH MUKDOKOMAH/, JUIS CHHTE3a KOTOPOTO npejaraercs
CAIeALYIOTIAs METOMKA:

1. dopmuposanue Muokectsa ueneii C, sxoaos 1(I'), Berxoos O(I') n anpecauus
MiKpoKOMar B npezetax kaxaoi OJILL

2. Koanposatue cocTosHuii aBTomata Si.

3. POpMUPOBAHHE CONEPIKUMOTO YNPaBAAIOIIER MaMITH.

. DopmupoBatie cucteMbl yskumil @ = O(X, t)
5. CuHTe3 CxeM dBTOMATOB S; 1 S2 B 3a/IaHHOM 37EMEHTHOM Dasice.

@opmaibbie MeToAb hopMUpOBaHHA  MHOKecTBa C pAaccMOTpeHbi B 2]
Janbneiitiee M30XKeHHe NPOMILIIOCTPHPYEM Ha nprHMepe ['CA Ty (puc.2), a8 KoTopoil
C= {a, asb, o = (bi.by), @2 = (bs, be, by, by). @z = (be, bio, bin), 1T = {bi,
bs, be}, O(I')) = {b2, bs. b1}, Q=9,G=3,Gl =3.

Baezey B kayio OJILL oy € C. BLIXOI KOTOPOit He CBA3AH C BEpUIMHOH bk, no
OMOJIMHTENbHOM BeplwuHe ¢ Homepamu of K + 1 a0 K + G. DTn BepiunHbL OyayT
coormereTroBath YMK2. Chopmmpyen nonoanntebryio OJIL oo = (bo) v oy = (T, T
113), re Ug - o3navaet j- i Bxo; OJILL ag € C. ChopMHPYeM KOPTEK 0 = 0o @ 04 ® 01 ¢
G2 ® O3 . [AC e - 3MAK KOHKATGHALMM M BBINOIHUM APCCAUMIO €rO KOMMOHCHT.
enonbays anroputy 13 [2]. Tlpu oTom OJILL ao, ¢4 Onpenensior 00nacTh BXO/0B, & i -
3 - 06/1ACTb YIPABAAIOLIEH NaMsTH. Apecatiisi MMKPOKOMAHS MokasaHa Ha pue 3, npu
JTOM Pa3pPAIHOCTH aapeca

Z = int(log2 (1+ Gi +Q + G-I)) = int(log Q).

rie 1 - uncio OJILL, BbIXO/IbI KOTOPBIX CBS3AHbI C koHeuHoii BepuiHoit. s FTCA
Ti1=1,Q:= 151 Z =4 Ormernm, yro ama Ui - Us paspsauHocTs aapeca YT rakke
pasiia 4. Ha puc.3 Bepuiitbl bis i biy cooTBETCTBYIOT VMK?2, eenennpiv 8 OJILL o bt
O3 COOTBETCTBEHHO.

JLAs KOAMPOBAHMS COCTOSHMH am € A, TaE A ={aj,...,au}, Hailgem pa3-Guenne
7B = {Bi,..., Bu} mHoxecrsa OJILL Ha GA0KH, Kakiblii U3 KOTOPbIX COOTBETCTBYET
OHOMY COCTOAHMIO aBTOMATa Si. /LT 9TOrO JIOCTATOUHO OTMETHTh BXO/IbI BEPLLMH.
creayrolmx 3a Bbixogamu OJILL, cocrosinnamn asToMara Muim,  Kak  1oxasaHo
wa puc.2. Wrak, ans F'CA Ty ap= {B1,B2}, Bi = {ow, oz}, B2= {au, a3}, M= 21t
R = 1. 3akoaupyem cocTosHHs an € A koaamu K(am) creayioumnm obpazom: K(ar) = 0
Kiaz) = 1.

CopepKiMoe YIpaBisioued MaMaTH 1A HaLero npuMepa nokasaHo B Tabm.2
3j1ech JUIS WASHTHQMKALIMK THTIOB MUKPOKOMAH/L NPUHATO CIeytoLilee:

FP = 00 - cootserctByer OMK, FP = 01 - YMKI, FP = 10- VMK2. FP = 11 -
OMK, COOTBETCTBYIOUIAs BEPHINHE, CBAIAHHOFN ¢ KOHEYHOF

s





[image: image7.png]Puc. 2. Tpad - cxema anropursa It

T5Ts
00 01 11 10
00| bo 1 I's 1
T\T2 01 b, by bs bis
[11] by b * bis
10 b by bo bs |

Puc.3. Aapecauys Mukpokomana KMVYVY Us

s dopmuposanns cuctembl Gyukimi @ = d(X,T) npeanaraercea creayomas
METOAHKA:
1. Jlas cocTosHUil am € A 3anucaTh NPOXOSIIME B HAMPABICHHH OPHEH-TAUNK
ayr FCA nytu, THna
= am X L, )
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[image: image8.png][JE X - KOHBIOHKLIHS MIEPEMEHHBIX Xi € X, ONpPeleNsowas nyTh 43 OTMETKM am B
OMCPATOPHYIO  BEPUIMHY, COOTBETCTBYIOWYIO j - My BXxoay OJII « € C.
CthopMupoBaTh MHOXKECTBO A TyTed Buga (1),

2. TloctpouTh Tabumiy nepexosio yerpoiicrea Uy co cTonbuamit: am; K(am); g
A(llg) - anpec Bxoaa Uy Xn: Fiy - Habop (yHKUMIA BO3OYKACHHA, HEOOXOMUMBIT s
popmuposanms 8 CYAMK anpeca Ug; h = 1,..., H - Homep nepexosa

3. ChopmupoBaTh 10 TabIIMLE NEPEXOL0B CHCTEMY BYHKILMI

M H
D: =V V Cyp Ahy (z=1,..7), (2)
m=i b=l
rie Can - ByneBa riepeMentas, paBHas eAMHILLE, eC/Ii U TOIBLKO €Clii B h- i cTpoke
Tabinupl  3anucaHa  NepeMeHHas ¢ APy - KOHBIOHKUMS [epPeMeHHbIX T
cootsercrByiomas koiy K(am) cocTosiius am, 3anucanHoro B h - it crpoke ITCT
(h=1,., H)

Tabmmua 2.
Pacnpeienenne MUKpPOKOMaHST B YNIPaBsoLIeit namMsaTH

|___Axpec FP Cogepxumoe | Tlpuveuanne

0000 10 K(an bo

0001 |01 0100 I Obnacth

0010 01 0111 1> BXOJ0B

0011 01 1011 1's

0100 |00 ' by * ]

0101 |00 Y2 b2 o

0110 i0 K(ay) bis

(R 00 Ys bs

1000 00 Y, bs o2 Obnacts

1001 00 Ya b7 OJ1LL

1010 1 Y bg
[ onn 00 Ys b *
| 1100 00 Ys | b a |

1101 00 Yo bu

1110 0 K(a) bis

[aa TCATY A = {Aree ad, tie A = al'n, 22 = aills L s = 2,%,X, 13,

ks = aziﬁ(zl;. H = 4. Tabauua nepexonos (1a6:1.3) mocTpocHa ¢ yuerom

nenonpsopatns B CHAMK D - tpurrepos. M3 tabi.3 nveem:
Dy =Ax; VAKX VAKX, = A, =18

3

Dy =AvAXX; =T, VT,XX,.

Tabimua 3
Tabnuua nepexosios KMYY Us
a; I A(Dg) Xi Dn
al ) 0001 L D [
1 0010 Ds 2
az I | 0010 D; 3
[ 15 0011 DsD: 4
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[image: image9.png]3a/1a4u NOCIICAHEro 9Tana, CBS3aHHble ¢ peannsaumeii Ta6:1.2 ta I13Y U cuctemsi
(2) na IJTM umn TUTMC, xopottto u3yyekbi [6].

Ananus crpyktypsl Us nokassisaer, uto H = Hui, 4ncno nepeMerHbiX 00paTHO#H
CBA3H R MUHUMAIIbHO W COBMafiaeT ¢ 5TM rokazatenem B cTpyktypax Uy, Uy, Us, uncio
BLIXOAHBIX NEPCMEHHBIX aBTOMATa Si ABJACTCH abCOMOTHO MUHHMANBHBIM MO
cpaBHEHHUIO co cTpykTypamu Uy - Us. OjHako crpykrypa Us MMeeT IBa HELOCTATKA:

1. Yueno sueex VIT ysenuunsaercs 10 Qz, 4TO MOXeET MPHBECTH K YBE-JIHYCHHMIO
napamerpa z no cpashenuio ¢ Ur ~Us 1, cicoBatelibHo, K yBeauuennio yucna 13V B
Vi

2. Bpewms BbIIOJHEHUS ANTOPUTMA YBEIMUYMBACTCH, TakK Kak L 0bpaboTkn
kaxnoil OJIL] BBOAATCA [IBE JIONOTHUTENbHBIE MUKDOKOMAHIB.

VuuThIBas OTMEUCHHbIE LOCTOMHCTBA U HetocTaTkin KMYY Us Le-JecoobpasHo
MCMOB30BATL, €CIM KPHTEPHEM IPPEKTHBHOCTH SBJISETCS MUHUMYM annapaTypHbIX
3aTPAT H BBLINOJIHAETCA YCI0BUE

int(log2 Q) = int(log2 Q2) (3)

Mcenenosanms aBTopoB, npoBeieHHble Ha cOBOKYNHOCTH ['CA u3 GuG-noTekn
CH-90 [7], nokasamu, 4to 3dpdekTnBHOCTL CTPYKTYPbl Us NOBBILIAETCS 110 Mepe pocta
uncna onepatoptbix Bepuin I'CA n ymenbienns uncia OJILL B ueid. [pu stom
ONTHUMAJILHBIM SBJISETCS C/1y4ail, KOra BbinoaHserces (3) u yeaoBus

R<2Z,
Z>t @
Ri<t

npOBC,’_{CHHbIE 4BTOPaMH HCCCEIOBAHWs MOKA3alH, 4YTO NpH  BBIMOJIHEHHHA
yeaosuii (3) - (4) oxonomus koprycos ILJTY no cpaBHerio ¢ ayutueii u3 ctpyktyp U -
Us gocthraer 15 - 20%.
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