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AHAJII3 KOPEKTHOCTI TPA®OBHUX
MOJIEJIE ABTOMATHHUX CUCTEM
JIOTTYHOT'O YITPABJITHHSA HA TIJIIC

OHi€I0 3 METPOJIOTIYHHUX 3aBAaHb € KOHTPOJIb SKOCTI
OporpaMHOro Komy. JSKmo Juid TpagulifHUX MOB
IporpaMyBaHHS I[i IMTaHHA OIpAIbOBaHI  JOCHUTb
JeTaJbHO, TO IJII MOB OIMCY amapaTypH YyCTaJeHHX
MiAXOAIB HEMAE.

Mosu omucy anaparypu (HDL) xapakrepusyroTtbcs
JlyannizMoM. 3 omHOro OOKy e Koa Ha (opManbHiii MOBI 3
yciMa HOro XapakTepUCTUKAMU 1 BIACTHUBOCTAMH, a 3
iHmoro ©Ooky me onmc I1mdpoBoi cxemu 3 ycima
OOMEXEHHSIMH, 110 HAKJIaIal0ThCA BIIIOBiAHOT
TEXHONOTI4HOi 0a3010. KpiM Toro, Mik KOJOM Ha MOBI
ommcy amapatypu (HDL-momennro) i uudpoBuit cxemoro
3HaxoauThest kommoneHT CAIIP, 3BaHUil cmHTE3aTOpPOM.
Migmaoknaa HDL, ske KOPEKTHO TEPETBOPIOETHCS
CHHTE3aTOpOM B  IM(POBY  CXEMy, Ha3HBAETHCS
cuHTe30BaHOK miamaOkuHOIO HDL. Kpim Toro, mo
ornepatopu HDL, siki KOPEeKTHO ONMUCYIOTH CXEMY, MalOTh
BXOJIUTU IO CHHTE30BaHOI MiIMHOKMHH, cTpykTypa HDL-
MOJIENTi Ma€ BiJIITOBiaTH TIEBHUM TpaBHJIaM ONTHMAIEHOTO
cuHTe3y. CTOCOBHO 10 MOJECJCH KIiHIICBUX aBTOMATIB IIC
TaKk 3BaHWIl JBOXIPOLECOPHUN aBTOMATHWH Ia0JOH, B
AKOMY (YHKISI TEpexofiB i BHUXOMIB OOYHCIIOETHCS B

OIHOMY TMpOLECi, a NPHU3HAUYCHHI HOBOTO CTaHY
BUKOHYETbCS B {HIIOMY TIpOIeCi, IOB'sS3aHOMY 3
CHUHXPOHI3aIli€1o0.

IIpu Bepudikamii cucTeM JOTIYHOTO YIIPaBIiHHIL
(CJIY) mominbHO 3acTocyBaTH (PYHKLIOHATHHHAN MIXim —
nepeBipsatTn He mnporpamHmid HDL-kom Ta cxemy, o
CHHTE3YETHCS Ha MOTO OCHOBi, a (PYHKIIIOHAIIEHY MOJEIh
KiHmeBoro aBTomara — state diagram. [Ipm mpomy crmix
3ayBa)XKHTH, 10 CaMe aBTOMATHUIl IIa0JIoH (State pattern)
OJTHO3HAYHO 1 KOPEKTHO 3 TOYKHU 30py CHHTE3Y BijoOpakae
(yHKLIOHAJIBHY MOJIENIb KiHLEBOIO aBTOMAaTa y BHIVISAIL
State diagram [1].

IlpaBmia mepeBipku State diagram Ha KOPEKTHICTB

JIOCHUTD JIOKJIaTHO po3pobIIeHi i (hakTHIHO
CTaH/IapTU30BaHi. e nepeBipka MIOBHOTH,
HECYIIEPEYHOCTI, MOXJIMBOCTI OyTH peasi3oBaHUM 1

HasIBHOCTI T'€Hepyrunx KOHTYpiB [2]. Buxopmsuu 3 1poro
aKTyaJJbHUM 3aBJIaHHAM € po3poOKa MpoLexyp NMepeBipKu
HDL-moneneii KiHIEBHX aBTOMATiB Ha KOPEKTHICTh 3
ypaxyBaHHAM 3 OJIHOTO OOKY yMOB KOpEKTHOCTi State

diagram, a 3 iHIIOro OOKY HpaBmJI POOOTH CUHTE3aTOPIB Ha
texHonoriuHii miardopmi CATIP ITJIIC.

CrHTaKCcHYHa KOpEKTHICTh rpada nepexojiiB aBromara
BU3HAYAETHCsI BUKOHAHHSIM YMOB JUISl (PYHKIIIH TIEPEXOay:
HECYIEepPeUwIMBOCTI  (OPTOrOHAJBHOCTI) Ta  [MOBHOTH.
HecynepeunuBicts B rpadi nepexo/iB 3abe3neuyeTbes, B
TOMY BHIAJKy, SIKII0O B HbOMY 3a0OpPOHEHI OJHOYACHI
nepexofu Mo Oy/ab-sIKUM JBOM abo Ouiblie Jyr, 10
BUXOAUTH 3 onHiei BepumHM. [ToBHOTaA rpada mepexomis
(MU3'FOHKIIA TO3HAYOK BCIX JYT, IO BUXOIATH 3 BEPLIMHU,
JIOPIBHIOE OJMHMIII) TICPEBIPSAETHCS TMICHA 3a0C3MCUCHHS
HECYyIepeqHOCTI.

[TobynoBa cucTeMu JIOTIYHOTO YNpaBiiHHA Ha 0Oasi
[UIIC € cydacHMM TiXOIOM JIO aBTOMaTH30BAHOTO
npockTyBaHHsI. OJHUM 3 HaAWOUTBII PO3MOBCIOKCHUX
CIOCO0IB OMUCY CHUCTEM JIOTIYHOrO KEpyBaHHS € MO
KiHIIEBHX aBTOMATiB, OIIMC SKHUX B CBOIO 4epry 0Oa3yeTbcs
Ha state diagram. Bixg kopektHocTi TpadoBoi Mopeni
3aJICKUTh KOPEKTHICTh MaiOyTHboro HDL-komy.

[MousiTTs OpTOroHai3alii, 110 BUKOPUCTOBYETHCS IS
JICKOMIIO3MIIT JIOTTYHUX (YHKIIH 1mpu cuHTE31 Hu(POBHX
cucteM [3], MOXKIIMBO 3aCTOCYBATH TaKOX JUIS MEPEBipKa
rpada Ha KOpekTHicTh [2]. B pe3ympTari mpoBemeHHx
JIOCITIJKEHb OYII0 TIOKa3aHo, 10 (GyHKINsS YMOB MEPEXoIiB

f(x1,%5,...x,) AKIIO
oproroHaibHa. OpTOroHajbHa (YHKILIS YMOB INEpPEXOiB

HECYIIEpEUINBa, BOHA

f(x;,x,5,...X,;) B CBOIO 4epry € MOBHOIO, SIKIO Ii

TEpMH TIOKPUBAIOTh yci HAO0PH X1, X5, ... X, .

Bepudikaris HDL-momeni 3miCHIOETBCS Ha BCIX
eTarnax aBTOMaTH30BaHOTO MPOCKTYBaHHS, a caMe Ha eTari
(YHKIIIOHATIBHOTO ~ MOJIETIOBaHHS  (IDIAXOM  aHANI3y
4yacoBHX niarpam), Ha etari cuHTe3y RTL-cxemu (muisxom
aHaTi3y 3BITY CHHTE3y) Ta Ha CTamli IOCT-CHHTC3HOrO
MOZeNIOBaHHA (UUIIXOM aHali3y 4YacoBUX Jiarpam 3
ypaxyBaHHSM TexHOJIOruHOI 0a3u). B cuiny ocobnuBocreit
poboTH crcTeMH MOJENIOBaHHS, BIACYTHI mepexoan abo
CylepewInBi YMOBH TII€pPEXOMiB Ha eTalli IepeBipKu
CHHTaKCUCY He (IKCYIOTBCS, Ha eTami MOJENIOBAHHS Ta
ABTOMATH30BAHOTO CHHTE3Y BOHH MOXYTH 3aJHILIUTHCS
HETOMIYeHUMH (B 3aJIeXHOCTI BiIl Bepcii cHHTe3aropa).
Tomy mepeBipka rpadoBuxX Mojeneil Ha KOPEKTHICTh — IIe
BOXJIMBUI Ta HEBIX €MHUM eTall aBTOMAaTH30BAHOI'O
NPOSKTYBaHHS ABTOMATHHUX CHCTEM JIOTiYHOTO
YIIpaBJIiHHS, aIropuUT™ (bYHKLIOHYBaHHS SAKHUX
NpECTaBICHO HA MOBI OIKCY anapaTrypH.
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KPUTEPIN 3ABE3IIEYEHHSI BAMOT EMC
MOBLIBHHUX TEJEKOMYHIKAIIIMHAX
CUCTEM

3abe3neunTyt HEOOXiAHWI piBeHb 3aBaJOCTIHKOCTI
TENEKOMYHIKAIlIfHUX CHUCTEM PYXOMOTO 3B’S3Ky 3/aTHa
TEXHOJOTISl  HaIIUPOKOCMyroBoro 3B’s3ky. Cyrtb 11
MOJIATAE y Mepeiadi MaJIONOTYKHUX KOJOBAHHUX IMITYJIbCIB
B JIyXK€ IIUPOKii CMy3l 4acTOoT 0€3 HECHOI YaCTOTH.
[lpygoMy IOTMPOKOCMYXKHICTH CHUCTEMH BH3HAa4da€ He
aOCONMOTHA BENMUYMHA IIMPHHA BUKOPHUCTAHOI CMYTH
YJacCTOT, a CITIBBiTHOIICHHSAM CIICKTPa ITOBiTOMIICHHS, SIKUI
BU3HAYEHO [IBHIKICTIO OTpuMaHHA iH(popmamii, Ta
IMIMPUHOIO criekTpa curHany [1]. Ilpumyctumo, mo AF €
IIMPUHOIO CIICKTPa MOBIIOMIICHHS, W — [IMpUHA CIIEKTpa
curHany, a T — TpuBaiicte curnany. Jlooyrok B=WT €
6azoro curHaiy. 3a3BU4al U OIMPOKOCMYTOBHX CHCTEM
W >> AF T1a B>> 1. Po3mmproroun cMyry 4actot i3 AF
o W BHHHKAE MOXIUBICTG 30UIBIIEHHS INBHUIKOCTI
nepenadi iH(popMarii, YKOpO4yroUl TepelaHi CUTHAIN 3

BEIIHYUHU T ~ yAF o T, = %V , opuyomy T << T.

TakuM YHMHOM, O HEPEOAHOTO CUTHAIY BBOASATH ICSKY
HAaIMIPHICTh, BEJIMYMHY SKOi BH3HAa4Yae KoeillieHT

POSUIMPEHHS CTIEKTpa K . = %F CaMe HasBHICTH mieci

HaJMipHOCTI BHU3HAYAC Taki BJIACTHBOCTI
HAIIIUPOKOCMYTOBHX CHCTEM, SIK MOXIIUBICTh
nepeOopeHHs SBUIA 6AraTOMPOMEHEBOCTI, YCTANCHICTh 10
3aBaJl Ta MOXIHUBICTh e(EeKTHBHOIO BHKOPHUCTAHHS
CIeKTpa TMiJ 4Yac BHUKOPHUCTAHHA IIEPEBAHTAXEHOTO
YaCTOTHOTO Jiana3ony Ta muppoBoi 00pOOKH CUTHAITY.
3a3Buuait HMOKHS MeXxa CIIIBBIHOLLIEHHS
CHEKTPaJIbHUX IIIBHOCTEH cUrHainy N g Ta 3aBaau N 0 Y

— 7 nb Ha BXomi mpuiiMaya TapaHTye HOTO HOPMAIIbHY
poborty. Lleit piBeHb BiAMOBiTa€E TAKOMY CITiBBiTHOIIICHHIO:

N %\] <().2- Y Toli Xe Yac CeKTpaNbHy WTbHICTE N g
0

BU3HAYAKTH 5K N ¢ =%V =%V T ne P — nmoryxHicts

curHajiy, W — mmpuHa CrekTpy curhany, E — eHepris
cursaiy; I — TpUBAIICTh CUTHAIY.

TakuM YMHOM, KpHUTEpiEM 3aBaJOCTIHKOCTI
PO3B’s13aHHS TAKOI HEPIBHOCTI:

Efp<0.2. M

3rigHO 3 TEOpI€ MOTEHIaNbHOI 3aBaJ0CTIHKOCTI
KorenpHikoBa B. A. [2] xapakrepuctuku iH(opmaiiiHoro
CHTHAJy 3aJIe)KaTh BIJI BIJJHOLICHHS TMO/BIMHOT eHepril
curHay FE /0 CHeKTpasibHOI IMIIJIBHOCTI TOTYKHOCTI

mymy N, Ta CTAHOBHTb BEIMYHHY 0= 2F =2q,B"

crae

Ny

é/
ne g = T — BigHONIEHHS CEPENHBOI MOTYKHOCTI
N W

CUTHATYy PS 0 :% JIO TIOTYXHOCTI IIyMy Pyo=NWw

Ha BXOJi npuiiMada, a B =W7T € 6a3010 curHamty.
[lpn upomy cmiBBinHOmeHHs (1) Habyne Takoro
BUTJLIIY:

2
q , 2
/47504 2

JIc caM KpUTEpii BU3HAYCHO Y TEPMIiHAX BiJHOIICHHS
CHTHaN / 3aBajja Ha BXOIi NpHiiMa4ya ¢ Ta BHTPANIy BiJ
006pobku W'T .

3HWKEHHA piBHA €JIEKTPOMATHITHOTO
BUIIPOMIHIOBAHHSI € OCHOBHMM METOJOM 3a0e3nedeHHs
3aBaJIOCTIMKOCTI B CHCTEMax OE3IPOBOIOBOI0 MOOITEHOTO
3B’s3Ky. TOMYy CHpPUHHATIMBAM MIOAO 3a0C3MCUCHHS
ycrasieHoi ~ 0e33aBazoBoi  poOOTM €  3HIKCHHSA
iHpOpMAIIfHOrO CHTHaJdy Ha BXOXI NpuiiMaya JO PiBHSI
mymy (¢ = 1). lle oOymoBmoe Kpurtepiii mI010

3a0e3MedueHHs  3aBaJlOCTIMKOCTI  TEIEeKOMYyHIKaIliHHIX
CHCTEM 0e31poBOIOBOTO MOOLIEHOTO 3B’SA3KY
(wr > 2.5).

TaxkuMm uypHOM, Ui 3a0e3ledyeHHs 3aBaJOCTIMKOCTI
6e31poBOIOBHUX MOOITPHUX CHCTEM HAHOINBII MOLITHHUM
€  3aCTOCYBaHHS  TEXHOJOril  HaJIIUPOKOCMYTOBUX
curHaiiB 3 6a3zoro curaany B > 2.5. Ilpu npomy BUHHKAE
3amava BIUTYy9eHHS i1H(OpMAIifHpro CHUTHaIYy Ha (QOHi
mrymy [3].

CnHcok BUKOPHCTaHHX JKepe

1. CepxoB O. A., TpybuaninoBa K. A. Konuermis
3a0e31eYeHHs  €JEeKTPOMArHiTHOI CYMICHOCTI ~ CHCTEM
OesmpoBomoBoro 3B’s3ky Ha Tpancmopti. VII MHTK
«IIpobmemu iHpopmaruzamii» (13 -15 mucron. 2019, T.1:
cekmii 1-3, Yepkacu-baky-benbcrko-bsna-Xapkis): Te3n
nort. Xapkie: HTY «XIII», 2019. C. 59.

2. KorensHukoB B. A. Teopuss moTeHIMaNIbHOU
nomexoycroiunBocTd. Mocksa: ['ocanepromspar, 1956.
151 c.

14

IKC3T, 2020 Ne3 (;1o1aToK)




