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An important task of planning of radio eectronic
complex is a choice of its algorithm of behaviour. The
unsuccessful choice of agorithm results in the longterm
tests. The task of construction of model for the multiple
analysis of behaviour of radio eectronic complex is
actual yet on the stage of planning.

The algorithm of behaviour is presented as the object of
design. The agorithm of behaviour is formalized
presentation of the logic of the use of information of radio
glectronic systems and operator’s functions at
implementation the task of radio eectronic complex and
consists of sequence of certain procedures. The
mathematical representation of algorithm of behaviour is
a Markov stochastic process.

The model of algorithm of behaviour has been built. It
consists of verbal model, structurally-automat model,
column of the states and transitions, system of Chapman-
Kolmogorov differential equations.

The structurally-automat model consists of vector of the
states, multitude of formal parameters and tree of rules of
maodification.

Forming of vector of the states consists in the record of
all variables which will be used for the construction of
tree of rules of modification. Vector of the states is
intended for the code of the states in which radio
electronic complex can be in the process of the job
processing. The amount of components of vector of the
states determines the depth of analysis of algorithm of
behaviour of radio e ectronic complex.

Multitude of formal parameters contains all constants
and their values which will be used for forming of
mathematica model of algorithm of behaviour. These
constants determine the structure of radio eectronic
complex and parameters of radio eectronic systems,
which it consists of, and parameters of operating and
verificational blocks.

The formalized presentation of logic of functioning of
radio eectronic complex is presented in tree of rules of
modification. The tree of rules of modification contains
information about a sequence and ways of
implementation of algorithm of behaviour - description of
al events which take place in the radio eectronic
complex, and terms which these eventstake place at.

The solution of system of Chapman-Kolmogorov
differential equations is carried out by the Runge-Kutta-
Merson numeral method.

The analysis of the states of radio dectronic complex
was carried out by the certain signs of the vector of the
dstates. The indexes of efficiency were formed and
researched.

258

Mopge rOBaHHS MOBEAIHKH
PaioeSIeKTPOHHOI0 KOMILIEKCY

Onexcannp llxutrok

Kagenpa TeopeTndHOI palioTeXHIKH Ta palioBUMipIOBaHH,
Haunionansauii yHiBepcurer “JIbBIBCbKa moiTexHika”,
VKPATHA, M.JIbBiB, Byn.C.bannepn, 12,

E-mail: shkiliuk@gmail.com

B oanini pooomi eupiweno 3adauy eubdopy napamempie
anzopummy noeediHKu paodioe1eKmpoHHO20 KOMNIeKcy Ha
emani NPOeKMYGAHHA WAAXOM MOOEII06AHHA wie 00
Npo6edenHA 1020 HAMYPHUX 00CNiONCceHb. Y pobomi po3poo-
JIeHO MO00enb an20pummy RnoGediHKU padioeneKkmpoHHo20
KOMNNIEKCy, AKA OXONNI0€ (QYHKWIOHATbHUWIL | HAOIIHICHUI
acnexmu c@OpMO6aHO NOKAZHUKU 1020 ehekmugHocmi ma
npoeedeno ix 00Cni0NHceHHA 6 3aNeHCHOCHI 6i0 NaUEY Pi3HUX
YUHHUKIG.

KirouoBi c1oBa — pajioeneKTpOHHUI KOMILIEKC, aJrOPUTM
MOBE/IIHKH, CTPYKTYPHO-aBTOMaTHAa MOJIENIb, MOJIEITIOBAHHS,
HaJiHICTb, TOKA3HUKU e(PEKTUBHOCTI.

l.BcTyn

[lpn mnpoexTyBaHHI PaiOETEKTPOHHOI'O KOMIUIEKCY
(PEK) HeoOXimHO BHpINIMTH JIBi 3adadi: po3poOka
CTPYKTYpH KOMIUIEKCY Ta (OPMYBaHHS aITOPUTMY
noBefinku (AIT). 3asuuaii crpykrypa PEK e 3amanoro,
TOMY KJIIOYOBOIO € 3amada (opmyBanns All. Hesnammii
BuGip AIl mpu3BOAWTH O TPHUBAIMX HATYpPHUX BHUIIPO-
OyBaHb, TOMY HEOOXiIHO PO3POOHUTH TaKy MOJENb, 00
BOHA Jlaja 3MOr'y IPOBOIWTH OaraToBapiaHTHI JOCIiJ-
xeHHs moBeninkn PEK e Ha erami mnpoekTyBaHHS.
IMoBeninka PEK — mOCHiOBHICTE BUKOPUCTAHHS HOTO
pamioenextponnux cucteM (PEC) 3 meBHMMH 3Ha4eH-
HSIMH TIapaMeTpiB, sKa IPHBOIUTH JI0 YCIIIIHOTO BUKO-
HanHs 1iboBoi QyHkuii PEK. Pospisustors ¢dyHkio-
HallbHy Ta HajilHicHy noBeninky PEK. HasBHi Meromu
MOJICTTFOBaHHSI CKJIaTHUX CHUCTEM JIO3BOJISIOTH JIOCHITUTH
OKpEMO OJINH BHJ| TIOKa3HUKU MOBEAIHKN HE3aJIEKHO Bil
1HIIOI, a IOTIM CHElaJIbHUMHU METONAMU 3HAXOIATh
y3arajibHeHi IOKa3HWKU e(eKTUBHOCTI. B naHiii poOoTi
MIPE/ICTABJICHO KOMIUIEKCHY MOJIENb, SKa BPaxOBYE SK
(yHKI[IOHAJBHY, TaK 1 HAAIWHICHY TMOBEIIHKY, 1
npu3Haueny s baratoBapiantHoro aHamizy Al PEK.

[I. O6'ekT MoaentoBaHHS

OO0°€KTOM MOJIENIOBAHHS € QIITOPUTM  TIOBEiHKH.
AJITOPUTM TIOBEHIHKA — IIe (popMalli3oBaHe IPEICTaB-
JeHHs Jorikn  BukopuctaHHs iH(opmauii PEC Ta
¢yHK1ii oneparopa npu BukoHanHi PEK mocrasneHoro
3aBJAHH] 1 CKIQJA€ThCS 3 TOCIIJOBHOCTI IEBHUX IIPO-
uenyp. Peamizamis AIl  cynpoBOIKYEThCS — 3MiHOIO
3HaueHb meBHuUX mapamerpiB PEC, cykymHicTh SKHX
BH3HAYAE CTaH KOMIUIEKCY, IO 3MIHIOETHCS TUCKPETHO B
JIOBIIBHUH MOMEHT 4acy. TakuM YMHOM MaTeMaTU4HHM
BinoOpaxkeHHsM All € aucKpeTHO-HelepepBHUI BHIIAI-
KOBHH mporiec. SIKIo MpUHHATH, 10 Yac nepeOyBaHHA y
KO)KHOMY CTaHi pO3IMOJiIEHUH eKCIIOHEHIIHHO, TO MaTe-
MaTu4yHO0 Mozemto All Oyne MapkOBChKHUIT BUIaIKOBHI
TIpoIiec.
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lll. Mo6ynoBa moaeni

3 BHKOpUCTaHHAM TexHomorii [1] Oyno mobymoBaHO
mozenb All, sixka nepenbavana psif HACTYIHUX ETaIliB:
(dbopMyBaHHS BepOaTbHOI MOJENI — JOKJIAIHOTO OIHUCY
00’ €KTYy JoCiiKeHHS; (OPMYBaHHS CTPYKTYpHO-aBTO-
MaTHOI MoJIeTi — ()OpPMai30BaHOTO OIHCY CTPYKTYpH i
MOBENiHKY; Mo0ynoBa Tpady CTaHIB 1 NEepexomiB —
rpaiyHOr0 TPEACTABICHHSA MAaTEeMaTHYHOI  MOJEIIi;
(dopmyBaHHs cuctemu piBHIHb Kommoroposa-Uenmena —
aHAITHYHOT MOJIENi 00’ €KTY IPOEKTYBaHHS.

CrpykrypHo-aBroMaTHa Mojeiab (CAM) ckimagaeTbes 3
TPhOX MHOXHH AaHuX: Bektop craHiB (BC), mMHOXUHA
dopmanbaux mapamerpis (M®II) Ta mepeBo mnpaBui
moaudikarrii (JITIM).

®opmyBannas BC momsarae B 3amuci ycix 3MIHHHX, SKI
OynyTh BUKOpHCTOBYBaTHCcs mpu nodymosi JIIM. BC
NPU3HAYEHUH Uil KOAYBaHHS CTaHiB, y SKHX MOXe
sHaxomutuch PEK B mporeci BHKOHaHHsS 3aBIaHHS.
Kinbkicts xomnonenT BC Bu3Hauae rimbuny anamizy All
PEK.

M®IT micTuTh yci KOHCTAQHTM Ta iX 3HA4eHHs, SIKi
OyIyTh BHUKOPHCTOBYBATHCS TpH (OpPMYBaHHI Marema-
tnuHoi Mozeni AIl. 1li kKOoHCTaHTHM BH3HAYAIOTH CTPYK-
typy PEK Ta napamerpu PEC, 3 sIkux BiH CKJIaIa€eThCsl, a
TaKOX MapaMeTpy ONepaliiiHuX Ta NepeBipOYHUX OJIOKIB.

dopmaitizoBaHe IpEACTAaBICHHS JIOTIKH (YHKIIOHY-
Banus PEK mpencraBneno B AIIM. JIIIM MicTuth
iH(opMaIlif0 PO IMOCTITOBHICT Ta NUISXH BHUKOHAHHS
ATl — onwmc ycix mopii, sIKi BiIOyBarOThCS y CHCTEMI, Ta
YMOB, Ipu sSKUX i moxii BimOyBaroThes. IlepeBipouni
OJIOKM MOJIEIIOIOTBCSl  CYKYITHICTIO — aJbTepPHATUBHUX
nepexoiB. Ilepexi Ha HaCTYNHUIA OJIOK BigoOpa)kaeThes
npaBwiamu Mozaugikanii Bekropa crany. IlepeBipouni
onoku AIl BigoOpaxaroTh HMOBIpHOCTI TEpEXOAiB 3
OHOTO CTaHy B IHIIMH, a omepamiiiHi — cepeaHiii yac
BUKOHAHHSI OIlepalrlii.

3a momomororo nporpamuoro Moayinss ASNA, mis skoi
CAM € BXiIHMUMHU JaHUMH, OYJIO aBTOMAaTHU30BAHO
orpumMaHo rpad crauis i nmepexonis AIl PEK. Otpumanuii
rpad mictute 610 craniB Ta 1552 mepexomu. Ha ocHoBI
rpady chopMOBaHO CHUCTEMY IU(PEPCHIIWHUX PiBHIHb
KonmoropoBa-UenmeHna, sika € aHAaTITUYHOI MOIEILIIIO
AIT PEK. Tlopsiiok AaHOI CHCTEMH BiIIOBiTa€ KiJIbKOCTI
craniB. Po3B‘s30k cucremMu AUQPIBHSHD 3IHCHIOETHCS
yucenpHUM MetonoM Pynre-Kyrra-Mepcona, B pe3ysib-
TaTi 4Oro OTPUMYETHCS PO3MOALT IMOBipHOCTEH mepely-
BaHHS B KOXHOMY craHi. Ortpumanuii  po3mojin
HeoOXiHHUH U1 OPMYBaHHS MOKA3HUKIB €(DEKTHBHOCTI.

V. AHani3 mogeni

HacrynHoro € 3amaua ¢opMyBaHHSI MOKa3HHKIB e(ek-
tuBHOCTI AIl. JIns mporo Oysi0 MPOBEJCHO aHali3 CTaHIB
nepeOyBands PEK 3a mepammu o3nakamu BC. Ilicis
BU3HAYEHHS NOTPIOHUX Uil KOHKPETHOTO ITOKa3HHKa
€(eKTUBHOCTI CTaHiB, CyMYIOTBCSl IMOBIPHOCTI TIepe0y

BanHsA PEK y mux cranax. JIys moCiiKeHHS MOKa3HUKIB
eekTUBHOCTI TOTPiOHO 3MinuTH mapamerpu All, ski
LIKaBJIATh pO3pOOHMKA. IS 1IbOro HEOOXIMTHO 3TEeHEpy-
BaTM HOBUW rpad CTaHiB 1 TIepexodiB 3 HOBHUMHU
3HAYEHHSIMU [TapaMETPiB.

3a momoMorow po3podieHoi Mojaeni Oyiao MpOBEACHO
JIOCITI/DKEHHS] TaKMX ITOKAa3HUKIB €(DeKTHBHOCTI: MMOBIp-
HICTh YCHINIHOTO BHWKOHAaHHA 3ajadi BiJ IPIOPUTETY
poboru PEC (puc. 1) Ta piBHS HamifiHOCTI amapaTHHX
3aco0iB (puc. 2).

Puc. 1. Imosipnicme euxonanms 3aoaui
6i0 npiopumemy pobomu PEC

Puc. 2. Imosipnicme euxonanms 3aoaui
610 pigHsi HaOdliHoCmi anapamuux 3acooié

BucHoBOK

B pesynbrati pobotH Oyno mMOOYZOBaHO MOJEIb,
npuaaTHy ans OararoBapiantHoro ananizy All PEK,
OOIPYHTOBAHO 1 C(OPMOBAHO TOKA3HUKU €(PEKTUBHOCTI
Ta MPOBENEHO X TOCIiIKEHHS.
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