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Xapkiecvkuil HayionanvHuil yHieepcumem padioeieKmpoHiKu, XapKie

METOMN CUHTE3Y IHOOPMALIMHOI TA TEXHIYHOI CTPYKTYP
CUCTEMU YMNPABJIHHA OB’€EKTOM KPUTUYHOI'O 3ACTOCYBAHHA

IIpeaqmerom BHUBUYEHHS B CTATTi € IIPOLIECH CHHTE3Y CTPYKTYp cucteMHu ynpasiiHHA (CY) 00’ €KTOM KPUTHYHOIO 3aCTOCY-
BaHHs (OK3). MeTor0 € po3pobka MeToniB cuHTe3y iHdpopmariitHoi Ta Texniunoi ctpykryp CY OK3. 3aBmanns: 1) orpu-
Matd (opMali3oBaHi ONMUCH 3a/1ay, 110 BUHUKAIOTh IIPY CHHTE31 opraHizamiitnoi crpykrypu CVY; 2) oOpaTu onTUMalbHY
crpykrypy komit ' totepHoi cucremu (KC), mo 3a6e3neuye ¢pynkuionysanus CY OK3 ra ii mizcucrem; 3) orpumaru popma-
JI30BaHi OMMCIB 3a/a4, W0 BUHUKAIOTh NpH cUHTE3l TexHiyHol cTpykTypr KC CY OK3. [l 150ro BUKOPHUCTOBYBAINCH
METO/M Teopii MHOXKHUH Ta LUIOYUCEIIBHOTO MPOrpaMyBaHHs 3 OyineBuMH 3MiHHUMH. OTPUMAaHO Taki pe3yIbTaTu. 3anpo-
MIOHOBAHO METOAM CHUHTe3y iH(popMaliiiHOl Ta TexHiuHOI cTpykTyp CY OK3. V mepiiomy 3 HUX BpaxoBYHOTbCS 3ajadi
yrpaBiiHHs komnoHeHTamu CY, anropuTMu i METOAM pO3B’A3aHHA 3a/lay, a TAKOXK PO3IOJUI 3a/ay 110 KOMIIOHEHTaX B
npoueci X po3B’s3anHsA. CHOpMynbOBaHO KpUTEPil AKOCTI 1 MOXJINBI 0OMexeHHS. OKpPeMO MOPYIISHO NUTaHHS CHHTE3Y
opranizauiiiHoi ctpykrypu CV, ke € OfHUM 3 OCHOBOIOJIOXKHUX. JIpyruii MeTos CKIafaeThes 3 IBOX €TalliB, 110 BKIIOYa-
I0Th CHHTE3 HaliMEHIIIOI MOMJIMBOI CYKYITHOCTI KOMIIOHEHTIB 1i1st peainizauii CV, iX po3ralryBaHHs B paMKax BiJIOBiZHOI
KC, xinbkocTi 1 Xapakrepy B3a€MO3B’3KiB M’k KOMIIOHEHTaMH, a TAKOXK CUHTE3 MPUHHATHUX BapiaHTiB peaizalii KOXHO-
r0o 3 KOMIIOHEHTIB 1 B3aeM03B'13KiB. BucHOBKM. HaykoBa HOBH3HA OTPUMAHHX PE3yNbTATiB MOJIATa€ B HACTYITHOMY: BIIEp-
e po3po0ieHo MeTonu cuHTe3y iHpopmaniinoi crpykrypu CY OK3 ta texniuHoi crpykrypH Bianosiguoi KC, mo ne-

JKWTH B ocHOBI Takoi CY.

Karo4doBi cioBa: cuHTe3; ynpaBiliHHA; CTPYKTYPa; CUCTEMA; MEPerKa; KOMIIOHEHT; (hopMaizalis; 3B'I30K.

BcTtyn

3amavya cuHTE3y CTPYKTYp cydacHux CY pisHUMU
00'eKTaMH € KOMIUIEKCHOIO TNPOO0JIEeMOI, BUPILIEHHS
SIKOT HEMOXKITUBO 0€3 MOMepeIHLOl TEKOMITO3HIIi1, CTPY-
KTypH3aliii i popmaizarii.

Jlo TemepimHBOro yacy OGaraThbMa aBTOPAMH OIIH-
CaHO PsIJi MOXKJIMBUX MiIXOMIB 1 pillleHb SIK 0 CHHTE3Y
CTPYKTYp OOYHCITIOBAJIbHUX MEPEX Ul lepapXidyHHX
CHCTEM YNPAaBIIiHHA, TaK i 10 CHHTE3y CTPYKTYp iH(pOp-
MallifHO-TEIEKOM yHIKaIliHHIX MEpeX, a TaKoX OaraTto-
piBHEBUX iH(QOpMAUIWHUX CTPYKTYp IHTerpamiiHuxX
KOMIIOHCHTIB X reTeporeHHux ckinamoBux [1 — 8].

Jlo ocHoBHHEX eTamniB cuHTe3y CY MOXHa BiJTHECTH
Taxi:

— CHHTE3 OpraHi3aliiiHOi CTPYKTYpU CHCTEMH
YIIpaBJIiHHS Ta CHHTE3 (pa3oM 3 pillleHHSIM 3ajay cTpa-
tudikanii) iHpopmauiiiHoi crpykrypu KC, mo 3abe3mne-
4ye (DyHKI[IOHYBaHHSI CUCTEMH YIIPaBIIiHHS;

— cuHTe3 TexHiuHoi cTpykTypu KC.

OCHOBHOIO ~ 33/1a4€l0 CHHTE3Yy OpraHizamiiHol
ctpykTypu CY 00'eKTOM € po3po0Ka JIOTIYHOT CTPYKTY-
pu opranizanii takoi CY, BKIouarouu ii OCHOBHI KOM-
TIOHEHTH 1 B3a€MO3B'SI3KM MK HUMH. Pe3ynbraTom cHH-
Te3y iH(opmamiiHoi cTpykTypu € crpykrypa KC, 3a
JIOTIOMOT'OI0 SIKOi peasi3yeTbCsl YIPaBIIiHHS MPOLIECOM
(YHKI[IOHYBaHHSI CHCTEMH YIPAaBIiHHS, CIPSIMOBAHOI
Ha pO3B’sI3aHHS 33/1a4 NEBHUX KIaciB. Taka cTpykTypa €
JIOTIYHOI0 CYKYITHICTIO HEOOXIAHHUX KOMIIOHEHTIB YII-
paBiiHHS, CTPATU(IKOBAHHUX 32 BIANIOBITHUMH PiBHIMH,
a TakoX 3aB’SI3KIB MiXK KOMIIOHEHTaMH 1 PIiBHSIMH, SIKi
3a0e3MneuyoTh OOMIH SIK CITY)KOOBOIO iH(pOpMAIIi€lo, TaK
1 IaHMMH, 110 OCOOJIMBO BaXKJIMBO JJISl CUCTEMH YIIPaB-
minns OK3.

Cunre3 texHiuHOI cTpykTypu KC Bitouae pospo-
OKy (i3UYHOI CTPYKTYpH Uil OTPUMAHOI Ha TOIe-
penHboMy ertami iH(GOPMAIHOI CTPYKTypH KOMI IO-
TEPHOI CUCTEMH.

Kpim Toro, B nponeci cuarezy CY, Ha KOXHOMY 3
€TaIliB, PO3IMOLT CYKYITHOCTI 3a/1a4, IO PO3B’SI3YIOThCS,
32 CYKYIHICTIO BUKOPHUCTOBYBaHMX KoMmoHeHTIB KC
Ma€ MParHyTd J0 €KCTPEMYMY IO 3aJaHOMY KPHUTEpio
SIKOCTi 3 O0OB’SI3KOBHM YpaxyBaHHSIM YCiX OOMEXEHb,
110 32CTOCOBYIOTBCSL.

MeTorw cTaTTi € po3poOKa METONIB CHHTE3Y iH-
(opMariifiHOi Ta TEXHIYHOI CTPYKTYp CHUCTEMH YIpaB-
niansg OK3, 1110 103BONSIOTH, BiAMOBIIHO:

— oTpuMaTH (pOpMaTi30BaHi OMKMCU 3a1ad, IO BH-
HUKAIOTh NP CHHTE31 OpPraHi3amiiHOi CTPYKTYpH CHUC-
TEMH YIPaBIIHHA, a TAKOXK 3a]a4 BUOOPY ONTUMAaIILHOL
crpykrypu Ta joriku KC, mo 3abe3neuye QyHKIiOHY-
BaHHS CHCTEMH YIPaBJiHHs (BKIIOYarouu il mijcucre-
MH), B TOMY YHCIi TUX, SIKI MOXXHa 3aCTOCYBAaTH [0
OK3;

— otpuMaTH (hopMalTi30BaHi OMMCIB 3a1ad, IO BHU-
HHUKAIOTh NpU CUHTE31 TexHiuHOI ctpykrypu KC cucre-
Mmu yrpasiiaas OK3.

MeToa cuHTe3y iHdopmauinHol
CTPYKTYpu cuctemm ynpasniHHa OK3

VY mporeci cuHTE3y CTPYKTYpH CHCTEMH YIpaB-
ninast OK3 OCHOBHUMM eTanaMu € Taki:

1) dpopmainizanisi CTpYKTypH 1 KOMIIOHEHTIB CHC-
TEMH YIIPABIIIHHS, BKIIOYAI0UH BU3HAYCHHS HEOOX1THOT
KUIBKOCTI KOMIIOHEHTIB 1 HEOOXIIHOI KIJTBKOCTI PiBHIB,
3a SIKUMH BOHH NOBHHHI OyTH PO3MOJLJIEHI;

2) ¢opmMaiizanisi B3a€EMO3B'SI3KIB MK KOMITOHEH-
tamu CY, BKIIOYAIOYM BU3HAYEHHS MPUHIUIIB yIpaB-
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JIHHS 1 BIATBOPEHHS HEOOXiTHHUX 3B’SI3KIB B 3arajbHii
iepapxii piBHIB YIIpaBIiHHS;

3) dbopmarizaliis 3aaa4, M0 PEATI3YIOTHCSA TAKUMU
CVY, BKIIIOYAIOYH iX ONTUMAJIBHUN PO3MOALI IO KOMIIO-
HEHTax.

Opranizaniitna ctpykrypa CY MOBHHHA JaBaTH
OJTHO3HAYHY BI/IMOBIZb HAa MUTAHHS PO3MOALITY IIPOIECIB
IO MiJICUCTEMaX PI3HUX PIBHIB, & TAKOXK PO3MOIITY BCi€i
CYKYITHOCTI MOXKJIMBUX (YHKI[IH yIpaBIiHHS 1 METO/IB
X peaizauii 10 HEOOXiTHUM ITiJICHCTEMaM.

[Ipu po3B’s3aHHI 3a/1a4i CHHTE3Yy OpraHizauiiHol
ctpykTypu CY noTpiOHO BU3HAUUTH:

- MHO)KMHH TIPUHIIUITIB 1 METOIB YIPABIiHHS, SIKi
moBHHHI peanizoByBatucs CVY, 110 CHHTE3YEThCS,

- IOCTaTHhOI MHOXKUHH B32€MOIIOB’SI3aHUX (DYHK-
1iH, mo peanizyroTbes CY;

- MHOXXHHHM KommoHeHTiB CVY, B3a€MOITOB’I3aHUX
MiX c000t0 i CTpaTn(hiKOBAaHHUX 32 PIBHAMH;

- BIIOOpa)KeHHSI E€JIEMEHTIB MHOXHHH B33a€MO-
noB’si3aHuX (yHKWiH, mo peamizyrorbess CY, Ha MHO-
*uHy KoMIoHeHTiB CY.

BaxnuBoro 3a/1a4€l0 OYaTKOBOTO €Taly CHHTE3Y
€ BU3HaueHHs Ta Qopmaiizauis Bumor g0 CY. Peamniza-
i BUMOI' CUCTEMOIO YIPAaBJIiHHSI MOXJIMBO Oaratbma
criocobamu, 10 HaHOLIBII 3py4HO (hOopMai3yeThes 3a
JIOTIOMOT'OI0  MaTeMaTUYHOro amapaty Teopii rpadis.
TakuM 4WHOM, CTa€ MOXIIHBOIO (GopMai3allis B3aeMo-
3B’s13kiB 1t CY, 110 CHHTE3YEThCS, a TAKOXK OIMKC 300-
Py, lepeTBopeHHs1, 00poOKH 1 BUBeAeHHs iH(popmariii.

ITpu moGynoBi rpadiB MOXIMBE PO3B’SI3aHHS 3a-
Jlad pO3MOALTY MEBHUX EIEMEHTIB 110 MHOXHHI JI0CTYTI-
HUX pecypciB. [Ipu BinoOpaskeHHI MHOXHHH B3a€MOIIO-
B's3aHuX QyHKIIH i 3amad CY o6'extom K3, sxi 3amaHi y
BHIVIAI BIAMOBIAHUX TpadiB, HA MHOKHHY KOMITOHCH-
TiB CY MOXHa OTpUMAaTH OPIEHTOBaHUN MYIbTHUTpaQ,
OKpEMi YaCTHHH SIKOTO BiANOBIJaI0OTh MOXKJIMBUM Bapi-
aHTaM po3noniity GyHkiii mo kommnonentax CY, a myru
BiJJOOpa)KaroTh B3a€EMO3B'SI3KM MK KOMIIOHEHTAMHU.

OnTuManbHUM BapiaHTOM peaiizamii oprasizarii-
Hoi ctpyktypu CY 006’extom K3 Oyne miarpad opien-
TOBaHOTO MYNbTHrpada, sIKMd OJHOYaCHO € JOIYCTH-
MHUM BapiaHTOM peaii3amii OpraHi3alliifHOlI CTPYKTypH
Cv.

Takum uyuHOM, Mozenb cTpykTypu CY moxe OyTH
MIPE/ICTaBJIeHa OPIEHTOBAHUM Tpadom

GS =(VD,RF,®),

ne Vp={vg d= % } — MHOXXMHa MOXXJIMBUX BapiaH-
TiB oprasizamii Janux; Rr= {r; f =m} — MHOXXHHA
MOXIIUBHX BapiaHTIiB peamizauii GpyHkuiil; @ = (Qdf) ,
d =%;f=m;dim® =dyx fy — MaTpui, 1o Bi-

Jo0pakye B3a€MO3B’SI30K JaHuX 1 GpyHKIiH. [Ipu upomy
Oy = 1, sAKwo st GopMyBaHHS MHOXHHU NaHHX Vg
BUKopucToByeThCs QyHkuis RF ta 6, = 0 iHakmue.

Ha takomy rpadi G MOXxJIMBe 3aBIaHHS BapiaHTIB
peanizanii qaHuxX i cmoco0iB X (GopMyBaHHS, 3a IOMO-

Mororo (QyHKIH, 3 iHmMX ganux CY, mo 103BOJSE Bi-
moOpa)kaTh BapiaHTU TEPETBOPEHHS BXIMHUX ITaHUX Y

BUXIiJHI JaHi 3 METOI0 BUOOPY ONTHUMAJILHOI'O BapiaHTy
TIPY 33JJaHUX KPUTEPIsX ONTUMAIBHOCTI 1 OOMEXKEHHSIX,
10 ICHYIOTb.

Buxigny indopmanito st cunTesy iH(opmariii-
Hoi ctpykTypu KC mpezcraBieHo BUMOraMu JI0 Xapak-
TepUCTHK i1 sikocTi. I10CITiIOBHICTh OKpEMUX 3a/1a4, 10
po3B’si3ytoThes ipu cuHTe3i CY 00’ekrom K3, Burnsgae
TAKUM YHHOM:

— po3pobka mMozeni indopmariiiaoi ctpykrypu KC
3 ONMCOM BXOMIB 1 BHXOJIB, a TaKOX BiIIOBiIHHUMU
poreIypaMu 0OpOOKH aHHX;

— aHaJli3 BapiaHTiB 0OpPOOKHM 1 MpenCcTaBIICHHS Ja-
HHUX CTOCOBHO peatizanii komnonentiB KC, mo BHKO-
PHUCTOBYETHCS, HA OCHOBI anapaty rpadis;

— IeTaNbHUH aHaji3, BKJIIOYAIOYM aHalli3 JoIyc-
TUMHX BapiaHTIB MOOYIOBH, CHHTE30BaHOro rpaga B
aCIeKTi peaiizallii BXOIIB-BUXOIIB 1 OOpOOKH HaHUX
KC;

— BU3HAYCHHS ONTHMAJLHOIO BapiaHTy iH(opMa-
uiitaoi crpykrypu KC.

OpHiero 3 HAaWOLIBII aKTyaJlbHUX HAYKOBHX 3alad
erarty cuntesy CY e ¢opmarizaiiist 3aaa4ui BUOOpy oII-
TUMaJIbHOTO BapiaHTy iH(opmamiiiHoi cTpykTypu. Pos-
[JITHEMO 3arajlbHAN MiAXiJ, KOIM MHOXHHY 3a/ad4
i= 11, mo MalOTh MHOXXUHY BapiaHTIB pPO3B’sSI3aHHSI
v;=1V,, MOXINBO pO3OMTH Ha MHOXUHY €TaliB

giVi = 1’ LiVi

, SIKI MOXYTb BUKOHYBATHUCA MHOXHWHOIO

MOXJIUBUX BapiaHTiB v,  =1,V, ~ Ha MHOXHHI H0-
wy i

CTYITHUX KOMIIOHEHTIB j = 1,J cHCTeMH, 10 Ma€ MHO-
’KUHY BapiaHTiB MOOYIOBH W, = I,Wj . Oxpim TOrO, 32

JOTIOMOTOI0  71;; TIO3HAYUMO MAaKCUMANbHY KiJIbKiCTh
eTamiB  oOpaHOro  BapiaHTy -0  3ajayi, IO
po3B’s3yeThest B j-My kommonenTi KC. Ilpu takiii HoTa-
mii crae MOXIUBUM CGHOPMYJIIOBATH 3a1ady CHHTE3Y
inpopmaniiHoi crpykrypu KC takum yrnom [1]:

biv;

Pl'V/r. (xiv[ivi s xi[l-vl, s xiéivij’ xjwj ) —>opt,

ne P -

Yivg,, > Yty > Yitg, j 14X jw;
1

MOKA3HUKHM SAKOCTi, IO ONTHMI3YIOThCS;
€ OYJIeBUMHU 3MiHHUMH,

[0 IPUHMAIOTh OAMHUYHI 3HAYCHHS TIJIHKU B pa3i BU-
0Opy BIAMOBIIHUX €TaIliB a00 BapiaHTIB.

TakcoHOMIIO BBEACHHUX HOTAIlii HABEICHO Ha
puc. 1.

OOMexeHHs Ha OJIHO3HAYHICTh BUOOpPY 3 Mpe/cTa-
BJICHOT'O YHUCJIa MOXKIIUBUX BapiaHTIB PO3B’sI3aHHS 3a7a4
MOJKe OYTH MPEACTABJICHO Y BUIIISAI TaKoro Bupasy [1]:

V/,’l'vl'

2 vy, =1

V/,’l'vl' =1

ne i =1,/ —MHOXMHA 3a7a4.

OOMexeHHsI Ha BIiJICYTHICTh AYyOJIOBAaHHS eTaliB
0e3rmocepeIHLOr0 PO3B'A3aHHA 3ajadi, KOXKECH 3 SKUX
MOXe OyTH peai3oBaHUH TUIBKH OJJHUM TIEBHUM KOM-
TIOHEHTOM CHUCTEMH, MOXe OyTH ITpecTaBIieHo sk [1]:
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J
2 %5 =1
=

3amaul i
. J
Ifo ne i=1,1 — MHOXHHA 3a-
MATh
vy nay; f;,. =1L, — nomyc-
Bapiaarn ! ! .
TAMa MHOKHHA  €TalliB
PO3B'sI3aHHSA| Vi \ .
PO3B’sI3aHHA KOKHOT 13 3a-
q
\sajad nay. OOMEXeHHS Ha Mak-
PosGupaioTsos CHUMaJbHY KUIBKICTh 3a/1a4
, ™ M, ske nomycTUMO peati-
( ) 3aIli€f0  CHUCTEMHU, Ma€ BH-
Eramm | |y, o [1]:
N V.
1 Civ;
ITo
MICTATH Z Z xiV[iv' SM .
4 S i=1 v/‘iV' =1 !
BapiaunTti i
pumeHHs | Vi OcCKifbKH, B 3arajb-
\_ €TalmB HOMY BHIIQJIKy, KOXXHa 3a-
PostrotiTo0ToR Jlada 3 MHOKUHH 337124, 10
o peani3yioThCs  CHCTEMOIO,
— sIKa CHHTE3Y€ThCS, MOXeE
Komnonentn i peari3oByBaTHCSl  JIESKOIO
CUCTEMU CYKYITHICTIO KOMITOHEHT Ta-
" KOi CUCTEMH, € CIIpaBe.JIu-
Il BUM OOMexeHHs [1]:
MarwTh
R J
Bapiastn infivl-.i =1
1 .
o6y A0BH J=1
~. @/

Puc. 1. TakcoHOMiuHa cxema Taknm  unHOM,  cTae
B3a€MO3B’ 513Ky yrBoprorounx ~MOMKJIMBUM 3aBIAHHA yMO-
iH(popMaiittoi crpykTyps KC BHU THITY JIOTiYHOrO «I» Mixk
JIeIKUMU KOMIIOHEHTaMH j,

3amaui  abo eramu

0 peami3yloTh  ICBHI

: '
Njwj (Nivé’ivi s Nifivl-.i) , 1 TIOB'I3aHUM 3 HUMHU MHOXU-
HOIO KOMIIOHEHTIB, 3a/1a4 abo eTamiB: AKIo x;, =1, To
7
_ : of !
X, =1 s ycix jw;eN jw; - Taka ymoBa Mae Ha-

cTynHui Burisa [1]:

Xas —1|x:  =0.
H-IWjGNjo ./WJ ./WJ

SIK CNiACTBO 3 BUINECHABEICHOI YMOBH, MOXIIMBA
yYMOBa THITY JoriqHoro «ABOy, sika hopMYITIO€ThCS IS
BHUIIAJKY, KOJIH HEOOXiJHO BHKOHAHHS PIBHOCTI

Xy, =1 TUIBKY IS €IUHOTO j'w',- 3 3a7aHOI MHOXH-

HU Mjwj pH X, =1[1]:

xiny —l|x:, =0.
2 X L X,

j'w}- eM wj

OOMEKEeHHSI Ha HEMOMYIIECHHS PO3B’sI3aHHSA B 0€3-
MOCEPETHHO HE MOB'sI3aHUX KOMIIOHCHTAX B3a€MOIIOB 'S~
3aHUX eTamiB (;, Ta Z;-V, omuiel 3amaui [1]:

1 1

_ )3 O i, ¥, =1
l,[ivl- 5

ne 91’1" =1 mpu HasgBHOCTI 0€3MOCEPEeIHBOrO 3B'A3KY

Mix koMmmoHeHTamu j ta j' KC.

MeTon cuHTe3y TeXHiYHOI
CTPYKTYPU KOMM’IOTEPHOI CUCTEMMU,
wo 3abe3neyye (pyHKUiOHYBaHHSA
cuctemu ynpasniHHa OK3

VY mnporeci cuntesy CY o6’ekrom K3 HeoOXimHO
BU3HAYUTU ONTUMAaJIbHE BiOOpa’KEHHS MHOXKHHU B3a€-
MOIIOB’sI3aHUX (YHKIIN YIIPaBIiHHS HA MHOXKUHY B3a€-
MOIIOB’si3aHuX KoMmmoHeHTiB KC, mpeicraBicHUX IeB-
HuUMH TexHiyHuMH 3acobamu (T3). o takux T3 icHye
PSI BUMOT, IO MPeJ SBISIFOTHCS, BKIIOUAI0UH €KOHOMI-
YHI BUMOTH Ha IX CTBOPEHHS, €KCIUTyaTallil0 Ta MOJIH-
¢ikariiro, BAMOTH JI0 ONEPAaTUBHOCTI peamizaiii QyHK-
Ii#, a TAKOK BUMOTH [0 HaIIHHOCTI.

[Mix wac cunresy CVY o0’exkrom K3, kpiMm 3amau
posnoniny ¢yHkiin CY MiXk MHOXXAHOIO KOMITOHCHTIB
CHUCTEMH BIJIITOBIIHO O BH3HAYCHUX KPUTEPIiB, BUHU-
KaroTh 3aaa4i BuOopy T3 i kaHaJiB 3B’ SI3KY B KOHTEKCTI
rapaHTyBaHHs MeBHUX xapakrepuctuk CVY.

B nanwit yac icHyrOTb pi3HI MiAXOMU 1 MOJEN, IO
BUKOPHCTOBYIOTBCS Ul PO3B’SI3aHHS 3a7ay CHUHTE3y
CVY; BoHM mnependavaoTh MOCHIJOBHICTh XapaKTepHUX
eramis [9]:

— BU3HAYCHHS KIJIBKOCTI, PO3TAIlyBaHHA 1 CKIaay
kommoHeHTiB KC CVY 11 KOXKHOTO 3 MOXKJIMBHX KJIACiB
VIIPaBJIiHHSA, IO JO3BOJIsIE BUKOHATH MIHIMI3allil0 BHU-
TpaT Ha peai3allilo TAKMX KOMIIOHEHTIB;

— BU3HAUCHHS BapiaHTIB peaiizallii Ta CKIagy
KOMIIOHCHTIB 1 X B3a€MO3B'SI3KiB Ha OCHOBI BHMOT JI0
CY, mo n03BOJsiE BUKOHATH MIHIMI3aIlil0 BUTpaT Ha
3a0e3rneueHHs HeoOXiJJTHOTO PiBHS HAAIHHOCTI TIPH IEB-
HHUX YMOBaX €KCIUTyaTallii;

— po3pobka Tomonoriynoi ctpykrypu CY Ha ocHo-
Bi pillIeHb JBOX TOINEPEHIX €TaliB, BKIIOUAl0UX BH3HA-
YeHHsS (YHKI[IOHAJIBHOI CTPYKTYPHU, PO3NOALN (YHKINIH
CVY 1o MHOXMHI 1T KOMIIOHEHTIB 1 OITUMI3Allii0 TaKOro
IpoIiecy, a TakoK Oe3rmocepenHiii Bubip xoMriekcy T3
s peanizaiii komnoneHtiB KC CVY, 1o 103Bossi€ BuU-
KOHATH MIiHIMIi3allil0 BUTPAT Ha peai3ailiio i eKCIuIya-
Tallil0 KOMIIOHEHTIB;

— aHaJi3 Tporecy (QYHKIIOHYBaHHS KOMITOHCHTIB
i obpanoro Bapianty peanizauii KC CY 3a monomo-
TOI0 IMITAI[IITHOTO MOJICITIOBAHHS.

HacrynHuii Martepian Oyae MOKpUBaTH MepIIi JBa
3 po3MISIHYTHX erariB. [lepin 3a Bce, MpU CUHTE31 TeX-
HiuHoi crpykrypu KC CVY 06’ekrom K3 Ha piBHI KOM-
ITOHEHTIB 1 BiMIOBITHUX 3B’SI3KiB, BUHUKAE PsI 3ajad,
10 HEYXMJIBHO IiIATaI0Th ONTUMI3allii.

[Ipouec cuHTE3y TEXHIUYHOI CTPYKTYpH MOXKHA
pO30HTH Ha JBa CKJIQJOBHX €TaIlH, SIKi MOXKHA 3aCTOCY-
BaTH a0 (opmalizalii 3a JONOMOror amapary rpadis
[10]:

1) cuHTE3 HAaWMEHIIIOi MOXKIIMBOI CYKYITHOCTI KOM-
moHeHTiB it peaizarii CVY, iX po3TalniyBaHHs B paM-
kax BimnoBigHoi KC, a Tako KiJIbKOCTI Ta XapaKTepy
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B3a€MO3B’SI3KIB MK KOMIIOHCHTaMH, BXiJHOI iH(Op-
MaIli€l0 IS TAKOTO €Taly € BUMOTH JOCTYITHOCTI KOM-
nonentis CY;

2) cuHTe3 NPUHHATHUX BapiaHTIB peajti3amii Kox-
HOT'0 3 KOMITOHEHTIB 1 B3a€MO3B’S3KiB; BXiJHOIO iH(Op-
Mariero € Bumoru no HamiiHocTi CY o6’ektom K3, B
KOHTEKCTI SIK HaBKOJIMIIHBOT'O CEPEeIOBUINA, TaK 1 MOXK-
nuBuX BIUMBIB Ha CVY mix yac ii pyHKIIOHYBaHHS.

CyTHICTB NEpIIOro 3 eTariB MoJIsArae y po3B’ si3aHH1
3a/a4i 3HaXOKEHHs MiHIMaJIbHOI KIJIbKOCTI KOMITOHEH-
tiB KC npu norprmansi Bumor 3acrocoBHocTi CY st
3a/1aHO0i MHOXKMHH 3aJ1au YIpaBJIiHHS, BKIIOYAIO4U, MO-
HKITUBO, TAKOXK crenudiuHi BUMOrH (HAIpUKIaJ, BUMO-
T'H IIOJ0 JAUBEPCHOCTI KOMITOHEHTIB /ISl IEBHOI'O THITY
3ama4). Taky 3ajady MOXXKHA 3py4HO COPMYJIIOBATH Y
BUDJIAAI JIIHIAHOI HIJIOYHCEIBHOI 3a4a4l MAaTEMAaTUYHOI O
porpaMmyBaHHs. [2]

Hexait i=1,/ — cykymHiCcTh 3ama4 yIpaBiliHH,
mo misirarote po3s’szanHio CY, j=1,J — cykyn-

HicTh koMmonenTiB KC CV, a ¢ =1,L — ¢}i3uuni obnac-
1i KC CYVY, B sikux peanizyeTbcsi yIpaBiIiHHS 32 IOIOMO-
TOI0 TIEBHUX KOMIIOHEHTIB B 3QJIEKHOCTI BiJl THITY 3a/1a4
yrpasiinns. Hexait L; € obnactamu KC, B siIKMX npoBo-
JIUTHCS PO3B’sI3aHHSA 3a]1a4 i-T0 THITy. 32 JOIOMOT'OIO 71
MO3HAYUMO CYKYMHICTh KoMmoHeHTiB KC, mocTymHux
JUIsl O3B’ sI3aHH 3a/1a4 i-TO THILY, a 3@ JOMOMOTOI0 T, —

yac, 3a SKUM MOTPIOHO PO3B’S3aTH 3a7adyy KOMITOHCH-
tamu KC B 1i /- obmacti. Kpim TOro, HeoOXiqHO BBEC-
TH TaKi OyJIeBi 3MiHHI, III0 BiJOOpa)KarOTh BUKOPUCTAH-
Hs KommoHeHTa 1 obmacti KC CY npu po3B’s3aHHI 3a-
Jla4 YIIpaBIIiHHS:

1, IKIIO BUKOPHCTOBYETHCS KOMIIOHEHT j,

xl' = .
: 0, iHaKIIe;

1, SIKIIO BUKOPUCTOBYETHCA 00JIaCTh /,
Yo = .
0, iHakie.

Tenep MoXXHa CTBEP/PKYBaTH, II0 OCHOBHA 33/1a4a,
sIKa TAJIATae Po3B’s3aHHIO, MOJATae B MIHIMI3aIll BH-
TpaT Ha peaizallilo TAKUX KOMITOHCHTIB!

J

min Z ijj' N
J=1

JI€ ¢; — BUTPATH Ha CTBOpPeHH: j-ro koMnoHenTa KC CV.

Sxmio 3amaHi BuMorm a0 3actocyBaHHsa CY mis
3aJaH0i MHOXXMHHM 3aJad YIpPaBJiHHA, TO HEOOXiIHO
BPaxoBYBaTH IO

ZéeLl-TW <7

Ie 7; — OOMEXEeHHS Ha 4ac PO3B’s3aHHA 3a1advi yHnpas-

JIHHS [-TO THIY i3 MIMHOXKWHH 3a1a4 L;; a Ipu HasB-
HOCTI IIle ¥ CrHeIlaJbHUX OOMEXCHb (HANpHKIAZ, IO
JIMBEPCHOCTI KOMITOHEHTIB JUIs i-0i 3ajaui), BpaxyBaTH
BCI Taki OOMEXCHHS, HANPHKIIAI, SKIO I (-0l 3aaadi
HEOOXIAHO He MeHIIe k; KOMIIOHEHT, TO

>k
Zjeml- x;p 2k

KpiM TOro, HeoOXiqHO 3a7aTH B3aEMO3B’ 30K MiXk
BBEJICHUMHU 3MIHHUMH, BPAaXxOBYIOUH IO 1, — CyKYI-

HICTh KOMITOHEHT, SIKi MO)KHa 3aCTOCYBaTH Ul PO3B'si-
3aHHJA 3a7a4i BiAmoBigHoro Trumy B £ -i obnacti KC:

ijZyéZ ij.

_]‘G}’l/" |né|]€}’l/

1

B nporieci peamizarii 1pyroro erairy, Uit KOXXHOTO
3 moxuuBHX y kKoHKpeTHid KC CY TnniB 3agay ynpas-
JIHHS 331a€ThCSl MiHIMalIbHA CYKYITHICTh KOMIIOHEHTIB 1
B3a€MO3B’SI3KIB MDDK HHUMH, 110 3a0e3redye KOpEKTHe
¢ynkionyBanns KC CV.

MHOoXHHHY BapiaHTiB peaiizauii komnoneHtiB KC i
X B3a€MO3B'sI3KIB BU3HAYAIOTHCS K B KOHTEKCTI MiHIMi-
3aii BiJMIOBIAHUX BUTPAT, TAaK 1 B KOHTEKCTI HaAiHHOC-
Ti, 1110 3a0e3MeuyeThcs. BBemeMo HaCTYIHI TO3HAYCHHS,
CTOCOBHO JI0 YacoBOro iHTepBainy ¢yHkiionyBanus CY
00’ektoM K3, 1m0 posrisgaeTses, i HaSBHOCTI JOMYC-
TuMux BiuBiB Ha CY mix 4ac (QyHKIIOHYBaHHS:

Py, (k = l,Kl-) — WMOBIPHICTh 0€3BiIMOBHOIO (YHKIIiO-
HyBaHHs dactHu KC, mo peanidye po3B’si3aHHs k-TO
BapiaHTy i-0i 3ajadyi ynpasiiHes; Py (k:l,K 1-) —

HMOBIpHICTh 0€3BiIMOBHOTO ()YHKI[IOHYBaHHS k-ro Ba-
pianty peamizamii j-ro kommoHenta KC CVY;

Pri (k = 1,K,) — WMOBIpHICTh 0€3BiIMOBHOTO (DyHKITI-

OHYBaHHS k-TO BapiaHTy peaiizamii R-TO MEpexeBOro
KOMIIOHEHTa, 110 3a0e3neuye GpyukuionyBanus KC CV;
P, — i#MoBipHicTh 0€3BiIMOBHOrO ()yHKIIiOHYBaHHS

CKJIaZICHOTO KaHally 3B'SI3Ky, II0 Ma€ k-if BapiaHT peaJti-
3amii, i yrBoproe nesHuid Mapmpyt (d) 3’eqHaHHsA npH
po3B’si3aHHI 3ajadi YNPaBIIHHS  Cjt,Cjk,CRE-Cak  —

BUTpaTH Ha Qi3UYHY 1 JIOTIUHY peai3amilo BiAOBiTHAX
KOMITOHEHTIB, BKJIIOYAIOYM BY3JIH OOpoOKHM 1 mepenadi
iH(opMaIlii, a TaKOX KaHAIX 3B’s3KY (IO YTBOPIOIOTH
CKJaOBUH KaHal 3B’A3Ky MapupyrTy 3 €IHaHHA Ui
PO3B’sI3aHHI 3a1adi).

MoskHa BUIUINTH arperoBaHi BapiaHTH peajizaiii
NeBHUX oOJaacTel komm 1oTepHoi cucteMu CY 3 ypaxy-
BaHHSIM MHOXXHHU 1 XapaKTEPUCTUK HEOOX1THHX KOM-
MOHEHTIB [2].

BBenemo Taki OysieBi 3MiHHI, 1[0 TPUHMAIOTh OJIU-
HUYHI 3HAYeHHS TUIBKU B pa3l BUOOPY k-X BapiaHTIB
noOynosu: 6 - i-oi 3anadi, 6 - j-TO KOMIIOHCHTA

KC, 6p; - R-ro npomixknoro Bys3na mepexi KC, 6,4 -
KaHaJIiB 3B'SI3Ky Ha MapIIPyTi 3'€JHAHHS ISl PO3B’sI3aH-
Hs 3a7a4i. TakuM YMHOM, JUIsl 3HAXOPKEHHS ONITHMAaJIb-
HOTI'0 PO3MOJTY HEOOXiTHO 3HAWTH MaTpuI O, mpu
SIKIH BUTPATH MiHIMI3YIOTBCS.

Tenep MoXXHa CTBEP/KYBATH, II0 OCHOBHA 33/1a4a,
KOTpa miijisirae po3B’s3aHHIO HA JPYrOMY eTarli, MoJs-
rae B MiHiMi3alii BUTpaT Ha MOOYIOBY KOMIIOHEHTIB,
sIKa OIHCYETHCS SIK

C =chak9ak +chﬂk9ﬂk — min
a k p k

npu OGMC)KCHHHX, 110 OMMHUCYIOTHCA TAKUM YWMHOM!
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IS

Pyo (O3 » 0ok ) % BUCHOBKM
Pri (HRkaeiRk )(1 ijk (H,IkﬁR,k,@ jk )) + N B crarTi 3anporoHOBaHO METOIIB CHHTE3Y iHGOp-
x 25, MaIlifHOT Ta TEXHIYHOI CTPYKTYp CHCTEMH YIIPABIIHHSI
+ (1 = Pric (ng > HiRk )) (1 - k 4 6)lk ) 00’€KTOM KPUTHYHOrO 3acTocyBanms. [lepmuii 3 HUX Bpa-
XOBYe BHOIp 3aa4 ynpaBIiHHSI KOMIIOHCHTAMH CHCTE-
Zﬁak =1, a=1i,/,R, MU YOpPaBIiHHs], peai3amii ajJropuTMiB 1 METOJIB

PO3B’sI3aHHS 3a]1a4 1 PO3MOLT 3a7a4 [0 KOMIIOHCHTaX B
T npoueci iX po3B’sizaHHA. CQOpMyIbOBaHO KpUTEPIH

Zgﬂk =1, B ={iR,ij, R, jO}, AKOCTI 1 MOKIIMBI BiJIOBiHI OOMEXEHHS.
k OKpeMO PO3IJISIHYTO MUTAHHS CHHTE3Yy OpraHiza-
IIAHOI CTPYKTYPU CHUCTEMH YIPABIIHHSI, SIKE € OJHUM 3

Pri (Ori-Oiric ) [ZPRkHRkJ[ZPRk J; OCHOBOIIOJIOKHHX.
Jpyruii Meroj CKJIamaeTbCs 3 JBOX €TaIliB, IO
BKIIIOYAIOTh CUHTE3 HAaWMEHINOi MOXJIUBOI CYKYITHOCTI
(gukﬁRik’@jk): KOMITOHEHTIB JUIs peaji3allii CHCTeM YIIpaBiiHHS, iX
po3TairyBaHHS B paMKax BiJIOBIJHOT KOMII IOTEPHOL
H Z 1- Z PO Z P60 cucremMy, KUTBKOCTI 1 Xapakrepy B3§€M03B’H3Ki]?: Mi?lc
1 /k Rjk”Rjk JKZJk | KOMIIOHEHTaMH, 4 TAKOXK CUHTE3 IIPUMHATHUX BAPIaHTIB

peaitizaiiii KOXKHOTO 3 KOMIIOHCHTIB 1 B3a€MO3B'sI3KIB. Y

MpoIleCi CHHTE3Y BPaXxOBYIOThCS BUMOTH 3a JOCTYITHIC-

sz zkﬁOk [Z Py, lkJ[Z POksHOkJ , TIO KOMHOHCHTiB CUCTEMU ynpaBﬂiHHﬂ Ta mporec ii

(YHKIIIOHYBaHHS B KOHTEKCTI HaBKOJHIIHHOT'O CEpPeIo-
BHII[A 32 YMOBH MOKJIMBHUX BILTUBIB.

Hai#iOmmxduM HanpsIMKOM TTOAAJIBINNX JAOCIIN-

ij ( z;kﬁ/k) H (Z%jk@;k}[z ka 1k} . JKCHb € BUPOOJICHHS IiIXOMIB JO CHHTE3y TEXHIUHOL
J k CTPYKTYPH KOMIT IOTEPHOI CHCTEMU.
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MeToasl cuHTe32 HHGOPMANMOHHONW U TEXHHYECKOI CTPYKTYP
CHCTEMBI YIIPABJICHHSI 00bEKTOM KPUTHIECKOr0 PUMEHEHHUSI

A. A. KoBanenko, I'. A. Kyuyk

IIpeqveTom M3ydeHUs B CTaThe ABIAIOTCS MPOLECCHl CHHTE3a CTPYKTYp cucteMsl yrpasieHus (CY) o0beKToM KpUTH-
yeckoro npumeHenus (OKII). Hesablo sBnsercs pa3paboTka METONOB CHHTe3a MH()OPMAIIMOHHON M TEXHHYECKOH CTPYKTYp
CV OKII. 3apaun: 1) nomyuuts HopMaan30BaHHbIC ONMCAHUS 3a]a4, BO3HUKAIOMIMX [IPU CHHTE3€ OPraHU3alMOHHOU CTPYK-
Typel CVY; 2) BBIOpaTh onTUMaIbHYIO CTPYKTYpY KommbtorepHoit cucremsl (KC), obecneunBaromeil ¢pynxunonuposanue CY
OKII u ee noxgcucrem; 3) nory4uTs HopMain30BaHHbIC ONUCAHUHN 3a/1a4, BOSHUKAIOINX [PH CUHTE3€ TEXHUUECKOH CTPYKTY-
ps1 KC CVY OKII. [nst 3T0ro UCrnoiab30BaaIlch MeTOAbI TEOPUH MHOXKECTB M LIEJIOUHCIEHHOI0 IPOrpaMMUpPOBaHUs ¢ OyJIeBbI-
MU nepeMeHHbIMU. [lomydeHs! cienyromye pe3yabTarsl. [Ipe/uioxKeHbl MeToIbl CHHTE3a HH(POPMALOHHON U TEXHUYECKOH
crpyktyp CY OKII. B nepBom M3 HHX y4UTHIBAIOTCS 3aJja4dl yIpaBieHUs KomrnoHeHTaMu CVY, alrOpuTMbI U METOMBI pelle-
HUA 3a/1a4, a TAKXKE paclpeiesIeHNe 3a1a4 110 KOMIIOHEHTaM B npouecce ux pemenus. ChpopMynupoBaH KpUTepUil KadyecTBa U
BO3MOXKHBIE OorpaHuyeHus. OTAenBbHO 3aTPOHYTHI BONPOCH CHHTE3a OPraHM3alMOHHOW CTpYKTYyphl CVY, KOTOpBIE SBISIOTCS
OJHMMH M3 OCHOBOIIOJAraroIluX. BTopoil METOA COCTOMT M3 ABYX 3TAllOB, BKIIOYAIOIIMX CHHTE3 HAMMEHBIIEH BO3MOKHON
COBOKYITHOCTH KOMITOHEHTOB JUIs peanu3zanuu CY, UX pacnoloxkeHue B pamkax coorseTcrByromein KC, konnuectsa u xapak-
Tepa B3aMMOCBSA3EH Meky KOMIOHEHTaMH, a TAK)KE CHHTE3 MPUEMIIEMBIX BAPUAHTOB PEAU3ALMN KaXJIOr0 N3 KOMIIOHEHTOB
u B3auMocBs3eil. BeiBoabl. Hayunast HOBU3Ha IOy4€HHBIX PE3yJIbTAaTOB 3aKII0YACTCS B CIIEAYIOIIEM: BIEPBbIE pa3paOboTaHbl
MEeTO/Ibl CHHTe3a MH(popManoHHON cTpyKTypsl CY OK3 u TexHu4eckoi crpykrypsl coorBercrBytomeii KC, nexarueii B oc-
Hose Takoi CY.

KiroueBble c10Ba: CHHTE3; YIIPABIECHHUE; CTPYKTYPa; CeTh; KOMIIOHEHT; ()OpMaNn3aLHus; CBA3b.

Methods for synthesis of informational and technical structures
of critical application object’s control system

A. Kovalenko, H. Kuchuk

The subject matter of the paper is the processes of synthesis of the structures related to control system (CS) for critical
application object (CAO). The goal is to develop the methods for CAO CS’s informational and technical structures synthesis.
The tasks to be solved are: 1) derive formalized descriptions for the problems, which occur during the synthesis of CS’s or-
ganizational structure; 2) choose the optimal structure of the computer system (CompS), which ensures the operation of the
CAO CS and its subsystems; 3) derive formalized descriptions for the problems, which occur during the synthesis of the tech-
nical structure of the CAO CS CompS. For this purpose, methods of the theory of sets and integer programming with Boolean
variables were used. The following results were obtained. The methods for CAO CS’s informational and technical structures
synthesis are obtained. The first of them takes into account the problems of CS components control, the algorithms and meth-
ods for solving problems, as well as the distribution of tasks among the components during their solution. Formulated quality
criteria and possible constraints. Separately raised the problem related to the synthesis of the CS’s organizational structure,
which is one of the fundamental. The second method consists of two steps, which include the synthesis of the smallest possi-
ble set of components for the implementation of the CS, their location within the corresponding CompS, the number and na-
ture of the interconnections between the components, as well as the synthesis of acceptable options for the implementation of
each component and interconnections. Conclusions. The scientific novelty of the obtained results is as follows: the methods
for synthesis of the CAO CS’s informational structure and the corresponding CompS’s technical structure, which underlies
the CS, are first developed.

Keywords: synthesis; control; structure; system; network; component; formalization; connection.
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