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CUHTE3 NOMMYECKON CXEMbl CACTEMHOIO MPOEKTUPOBAHMUSA
CUCTEM KOHTPOJIA KPYNMHOMACLUTABHbIX OB bEKTOB

Paccxvzampueaemc;z I’lpO6ﬂ€Ma onmumuzayuu cucmem KOHRmpoJii pri’lHOMaCWma6Hblx 0bvekmos. B pamkax
aepeeamueﬂo—dekomn03u14u0HH020 nooxooa onpedeﬂeHbl cocmas u cxema 83aUMOCEs3U N0 6XOOHbIM U BbIXOOHbLIM
OAHHBIM 3A0a4 UX CUCMEMHO20 npoeKmupoearnusl. ObocHosana umepayuoHHas NnoC1e008amenbHOCHb peuternus 3a-
oau I’lp06ﬂ€‘Mbl, cocmaesiistiowas OCHo8y JN02UHeCKOU CXembl npoekKmupoeaHus no00OHbIX 0OBEKMO8.

Knrwouesvie cnosa: kpynnomacutmabuwiii 00vekm, cucmema KOHMpPOst, CMpyKmypd, monoio2us, Onmumusa-

yus, cxema CUCmMemHo2co0 npoeKkmupoeanus.

BBepeHue

HocranoBka mpodJemsbl. B mpoineccax npoek-
THPOBAaHUS CHUCTEM KOHTPOJISI KPYHMHOMACIITAOHBIX
00BEKTOB, NIPH MX PEOpPraHU3alMM MW IJIaHHPOBa-
HUM WX pa3BUTHA HEM30EKHO BO3ZHMKAIOT 3aJlaud
CHHTE3a UX CTIPYKTypbl. IIpu 3TOM cHHTe3upylOTCA
OpraHM3allOHHAasi, TOIMOJIOTHYecKas, (QyHKIHOHAIb-
Has, Ipyrue BUAbI cTpyKTyp. OcoOyro BaXHOCTH 3a-
JIa4d CTPYKTYpPHOTO CHHTE3a NMPHOOPETAIOT ISl CHC-
KOHTPOJIA 00BEKTOB
(KMO). Dt1o cBsi3aHO € TeM, YTO YYET TOIOJOTHH

TeM KpyITHOMAaCIITaOHBIX
00BEKTOB BO MHOTOM OIIPEACNISICT CTOMMOCTHEBIC H
(DYHKIMOHATBHBIC XapaKTECPUCTHKU CHUCTEM HX KOH-
tpons [1; 2]. B 'maBuoMm Llentpe CneukoHTposs 3a-
Jlada CHHTE3a CETH HaOIFOJICHUS, COCTOAIICH U3 pas-
HOYPOBHEBHBIX IICHTPOB KoHTpous (I 1aBHOTO IEHTpA,
PETHOHANBHBIX IEHTPOB, aBTOHOMHBIX U IMOJBHKHBIX
MTyHKTOB) MOXET PEIIaThCs ¢ y9eToM TpeOOBaHUU IO
MOBBIIICHAIO TOYHOCTH OTPEIEICHUS MeCTa COOBITHIA
B 3aJaHHBIX PaiOHAaX, O OMEPATUBHOCTH TONYYCHUS
nHQOpPMAINH, MO CHIDKEHUIO 3aTpaT Ha CO3JIaHHE
Pa3BETBICHHOW CETH, IO XUBYYECTH CHCTEMBI. B Ka-
YECTBE OCHOBHBIX KPUTCPUEB ONMTHUMHU3AIMH TOIOJO-
THYECKON CTPYKTYPHI CHUCTEMBI CICIKOHTPOIS IPH
CHHTE3¢ M PCHH)XHHUPUHTE PacCMaTPUBAIOTCS: CTOU-
MOCTh CHCTEMBI, CTOMMOCTH IONy4YeHUs HHpopma-
WU, 3aTpaThl Ha NMPUOOpPETEHHE 3EeMENBHBIX pecyp-
COB, TIOJTHOTA MPEIOCTaBISAEMbIX JaHHBIX JJIsI MIPHHSI-
THS YNPaBICHYCCKUX PEIICHUH, BEPOSITHOCTH TOTO,
9TO KOJHUYECTBO MOTpeOmTenel, o0ecrmeueHHbIX WH-
dbopmarnmei, Oyner He MeHbIIE 3agaHHor0. He MeHee

BaXKHa M 3ajaya OIpeIeleHHUs ONTHUMAIbHOTO KOJH-
JeCcTBa 3JIEMEHTOB CHCTEMbI U MECTa MX Pa3MEILEHUSI.

IMocTranoBka 3agaun. B npoueccax npoekrupo-
BaHUA W pPEUHXKUHUPHHra cucreM koHTpoias KMO
MpeaIoiaraeTcs pEeHIeHne MHOXKECTBa KOMOWHATOp-
HBIX 3ala4 CTPYKTYpPHOMH, TOIIOJOTMYECKOM, napaMer-
pudeckoil U TexHojormdeckoi omrummsanuu. C yue-
TOM TOTO, YTO MOIIHOCTH MHOXECTB JIOIYCTUMBIX
TEXHOJIOTUH (PyHKIMOHUPOBAHMSA, ITapaMETPOB HJle-
MEHTOB U CBA3€H IMOAOOHBIX CHCTEM HE3HAYHUTENbHBI,
OCHOBHYIO TPYAHOCTb COCTaBIISIIOT 3aJlaud ONTHMH3a-
UM UX TOIOJIOTHYECKUX CTPYKTyp. s ux pemeHus
HCIIONIB3YIOTCS TOYHBIE (KOMOMHATOPHBIC) M MPUOIH-
JKEHHBIE (B TOM YHCIIe dBPUCTUYECKHE) METOABI. Tou-
HbIC MCTOAbI IMO3BOJIAKOT rapaHTHUPOBAHHO HaMTH OI-
TUMaJIbHOE pEelIeHHe, OJHaKo, BBUAY NP-cioxHoCTH
3aJa4, OHM IPHUMEHUMBI TOJIBKO ISl ONTHMH3ALNH
MPOCTEHIINX CUCTEM C HEOOIBIIUM KOJINIECTBOM dJie-
MECHTOB.

[Ipu sTOoM 3amaum pasMemieHHst Y3JOB CHCTEMBI
KOHTPOJISl PEINAIOTCSl MO PA3JINYHBIM KPHUTEPHSM, C
UCTIONBb30BAHNEM PA3IIMYHBIX IIEIEBBIX (DYHKIUH, B
YCIIOBHSIX Pa3JIMYHOM Pa3MEpHOCTH M CTENEHH Olpe-
JICJIEHHOCTH HCXOJHBIX JaHHBIX, BPEMEHHBIX U pe-
CYpCHBIX OTpaHHuYeHu#. OTo TpedyeT pa3paboTKu
MHOXECTBA METOJOB PEIICHHs 3aJayd MPOCKTHUPOBA-
HUA, pasiindyaromuxcs I10 IOoKa3aTejasdM TOYHOCTHU U
CIIO)KHOCTH, MMEIOIINX MEHBIIYI0O BPEMEHHYIO CIIOXK-
HOCTh, 4YeM KOMOWHATOpPHBIE METOABI H OOJBIIYIO
TOYHOCTb, Y€M CYIIECTBYIOIIUE NPHOIMKCHHBIE Me-
TOABbI.

[Ipu peanu3zanyuy CUCTEMHOTO MMOIX0a B 3a/1a4ax
MPOCKTHPOBAHUS MOJOOHBIX OOBEKTOB OJHOH M3 OC-
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HOBHBIX IpOOJIeM sBiIAeTCs (OPMalIU30BaHHOE INpen-
CTaBJECHHE IpoIlecca pelIeHUs COBOKYIHOCTH B3au-
MOCBSI3aHHBIX 3a/1a4 IPOEKTHPOBaHusA. Takyro dpopma-
TU3aIMI0 yJOOHO TNPEACTaBIATH B BUAE JIOTHUECKOH
CXEeMBI TOCTPOEHUS TIIO0AJIBHOTO MPOEKTHOTO pere-
Hus [3; 4]. Ilpeanaraemasi TEXHOJIOTUS pELICHUs 3a]a-
YH CTPYKTYPHOT'O CHHTe3a cucteM KoHTpoist KMO 0a-
3UPYETCs HA UAEAX arperaTUBHO-AEKOMIIO3UIINOHHOTO
MOJIX0/1a, CHCTEMHOTO aHajJN3a U CHUCTEMHOTO IPOEK-
TUPOBAHMUSI CIIOKHBIX cucTeM [3-5].

OcHoBHOM MaTepuman

Ha ocHoBe ¢opmanmuzaym meixeid CUCTEMBI KOH-
Tposit KMO 1 uxX JeKOMIO3UIIMN Ha KOMIUJIEKCHI B3aH-
MOCBSI3aHHBIX 3a/ay [6] mpejuiararoTcsi ceTeBas U Ma-
TeMaTHYECKask MOJIC)Ib MHOTOKPUTEPUAIBHOM 3a1a4u ee
CTPYKTYPHOTO CHHTE3a — 33/1a4i CUCTEMHOI'0 MPOCKTH-
poBaHus [7]. MHOXeCcTBO BO3MOXKHBIX IIyTEH Ha cere-
BOI1 MOJieNn, yUUTHIBAIOIIEH B3aMMOCBSI3M 3ajJay, Mpes-
CTaBJISIET MHOXKECTBO IOJMOJIENEH, KOTOPbIe MOXHO
cOpMHUpPOBATh M3 €€ IJIEMEHTAPHBIX COCTABJISIOLIMX.
CreneHb arperaldy MojieNeil B Mpolecce CTPYKTypHO-
ro cuHTe3a ompenenseTcss 3(GPEeKTHBHOCTHIO HCIOJb-
3yeMbIX METOJOB ONTHMH3ALMH M MOIIHOCTBIO IIPUMe-
HSIEMBIX CPEJICTB BBIYUCIUTENbHOM TeXHUKU. Ha ocHOBe
MOJTyYeHHOM CEeTEeBOIl MOJENN MOXXET OBITh IMOCTPOEHA
JIOTHYecKasi CXeMa CHCTEeMHOIO IMPOEKTHPOBAaHUS, OIl-
peleNnsIoNas OuepeIHOCTh PELICHHUsI 3a7a4 ONTHMHU3a-
mun cuctembl KoHTpoist KMO. [ns 3amaHus cXeMbl
npoektupoBanust cucteMbl KoHTpoJIst CirDes (ot Circuit
of designing) HEOOXOIUMO ONPENENUTH MATEPKY MHO-
xxectB [3—4; 8]

CirDes = (Tasks, InDat, Res, DesDec, ProcDec), (1)
rie Tasks={Task!} — (or Tasks of designing) ymnops-
JIOYEHHOE MHOXECTBO 33/1a4 POESKTUPOBAHMS;

Task! — i-s1 3a1aua I-ro ypoBHs;

InDat (ot Initial data) — MHO’>XECTBO HCXOTHBIX JaH-
HBIX;

Res (ot Restrictions) — MHOKECTBO OTpaHUYCHHIA;

DesDec (ot Design decisions) — MHOXECTBO TIpO-
€KTHBIX PELICHUN;

ProcDec (ot Procedures of the decision) — oroopa-
KEHUE, HMMEIOIee CMBICH pelIaroliedl Hpouexypsl H
crapsimee kaxnoi mape (InDat!, Res! ) Herycroe nos-
mHOkecTBo DesDec, o6o3Hauaemoe uepes ProcDec (In-
Dat |, Res ).

Bce mHOXecTBO 331au npoexTupoBanus Tasks siB-
JSIETCS MOJTHOCTBIO Pa3pEeIIMMBIM, €CIU ISl BCeX 3a1ad
Task! cymlecTBYIOT MpoeKTHBIE Mporeaypsl ProcDec |

U KaXKIOC MPOEKTHOE DELICHHE SIBISCTCS CAUHCTBCH-
ubM |ProcDec(InDat |, Res | )| = 1.

OCHOBHBIMH 3aga4aMi, CBA3AHHBIMU C PCUHICHUCM
BOIIPOCOB CHUCTECMHOI'O MNPOCKTUPOBAHUSA CHUCTEM KOH-

tpoist KMO, snsitorest [6; 8]: Task; — BeiGop npus-
numoB noctpoenns KMO; Task — BBIGOp CTPYKTypBI
cuctemsr; Task ; — omnpeie/ieHne TOMOIOTUU 3EMEHTOR
u csseit; Task, — BBIOGOP TeXHONIOTUU (YHKIIMOHUPO-
Banus; Task ; — ompejieNieHNE TAPAMETPOB JIIEMEHTOB

cesiseif; Task . — orleHka 5 (EKTUBHOCTH BAPUAHTOB U

BBIOOD pEIICHHA.

B mpouiecce ananuza B3amMOCBs3edl Mopened B
KOMIUIEKCE BBIZIEJICHHBIX 3a]ad CHCTEMHOTO ITPOEKTH-
POBaHMS KKIYI0 M3 MOJENEH yI00HO NMPEeACTaBIsATh B
BUZIE

ModTask; : {InDat},, InDat; , Res; } —

— DesDec?;, i=1,6, )
rue ModTaski2 (ot Model of task) — mozens i-i 3amaun
2-ro ypOoBHS;

InDat . — MHOECTBO (POPMATM3OBAHHBIX BHEIIHUX
(0 OTHOILIEHWIO K KOMIUIEKCY 331a4) MCXOAHBIX JaH-
HBIX;

InDatizI — MHOXXECTBO (hOPMaIM30BaHHBIX BHYTPEH-
HUX (IO OTHOUICHUIO K KOMIUIEKCY 3ajjau) MCXOIHBIX
JTaHHBIX;

Res’

HUI;

— MHOXXECTBO (OPMaTU30BAHHBIX OTPaHHUYE-

2
DesDec; — npoeKTHOE pelleHue.

B pesynbraTe aHanmm3a KOMIUIEKca 3a/1a4 YCTaHOB-
JIEHO, YTO BHEIIHHE (II0 OTHOLIEHHIO K KOMIUIEKCY 3a-
Jlad) UCXOAHBIE JJAHHBIE MOJENEH BCEX 3a7ay SIBISIOTCS
OJIMHAKOBBIMH [8]:

InDat2 = {ObjS, K}, i=1,6, A3)

rae ObjS — MHOXeCTBO (OPMAaTU30BaHHBIX XapaKTe-
PHUCTHK JIEMEHTOB;
K — MHOXeCTBO KpUTEpHUEB Il OLIEHKH M BbIOOpa
BapHAaHTOB MOCTPOCHUS CUCTEMbI KOHTPOJIS.
B Monenu 3amaum BbIOOpa NMPHHIMIIOB MTOCTPOE-
HUS CHCTEMBI KOHTPOJISI BHYTPEHHHE HUCXOAHbIC TaHHbIC
HE MCTONB3yHTCs, T.e. InDat) =@ . Cucrema orpanu-

YEeHUH W BBIXOJHEIC JaHHBIE MOJECIH 3TOM 3aJa4d MMe-
FOT BH]

Res; = {Q* C*ILS'}, DesDec|={m,S*}, (4)

rae Q* — tpebyeMsbiil ypoBeHb 3 (exTa CHCTEMBI;

C* — orpaHuueHHsi Ha pecypchl (CTOMMOCTB) CHC-
TEMBI KOHTPOJIS;

IT — MHOXECTBO JIOMYCTUMBIX TIPHHIUIIOB TIOCTPOE-
HUSI CUCTEMBI;

S'={s} — obmacTp CymecTBOBaHHS CHCTEMBI, OIpe-
nensieMasl MHO)KecTBaMH d1eMeHToB E', orHomenuii R’
u Tonoyioruii G';
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7 € [1— BbIOpaHHBIC NPMHIMIBI IOCTPOCHHS CHC-
TEMBI;

S*={s} — oOyacTb HOMYCTUMBIX BapHaHTOB IIO-
CTPOCHUSI CUCTEMBI, 3a/jaBaeMasi MHO)KECTBAMHU JIEMEH-
toB E*, ortHOmenuit R* u tomomoruit G* wmcxoms us
BBEIOpPAHHBIX MPUHIIATIOB MTOCTPOSHHS T € [1* .

CucteMbl OrpaHHYEHU B MOJIENSIX 3a/1a4 Taskg —

Taskz COBITAJAIOT ¥ HMEIOT BU]I

Res? = {Q*, C*, S*}, i=2,6. 5)

MHuoxecTBa (OPMATH30BAHHBIX BXOIHBIX (BHYT-
PEHHHX) U BBIXOIHBIX AAHHBIX 3aJadd BHIOOpa CTPYK-

TYpPbl CUCTEMbI KOHTPOJIS Task§ HMCIOT BH]]
InDat} = {A, B}, DesDec;={|E|, R, sgr, K(sgr)},(6)

re A — TexHOIOrust (QyHKIIMOHUPOBAHHS CHCTEMBI;

B — MHOXECTBO mapaMeTpoOB JIEMEHTOB U OTHOIIIE-
HHI;

|E| — KOITM4eCcTBO JIEMEHTOB CHCTEMBI;

R — MHOXECTBO CBAI3€H MEXKIY 2IIEMEHTAMH CUCTEMBI,

SEr, K(Sgr) — BapHWaHT IMOCTPOEHHSI CHUCTEMBI KOH-
TPOJIsI, MOTYYCHHBIM MyTeM ONTUMH3AIMH KOJIWYEeCTBa
anemenToB |E| n cBsizeit mexny Humu R, a Takxe oneH-
Ka €ro CBOMCTB II0 MHOKECTBY KpuTepues K.

MHoxecTBa (popMaTM30BaHHBIX BXOAHBIX (BHYT-

PEHHUX) M BBIXOJHBIX [aHHBIX 3a/la4W OIPEAEICHUs
TONOJIOTUU DJIEMEHTOB M CBSA3E€H CHUCTEMBI KOHTPOIS

Task  Britouaror B cefs
InDat;, ={E, R, A, B}, DesDec; = {G, s¢.K(sc)}, (7)

rae G, sg, K(Sg) — COOTBETCTBEHHO MHOXECTBO TOTOJIO-
TMYECKUX XapaKTEepUCTHUK CHUCTEMBI,
CTPOEHUS C ONITUMU3HPOBAHHOW TOIOJIOTHEN U €ro mo-
KpHUTepHUalbHas OIICHKA.

MuoxecTBa (popMaTM30BaHHBIX BXOAHBIX (BHYT-
PEHHUX) M BBIXOAHBIX JAHHBIX 3aJa4dl BHIOOpA TEXHO-

BapuaHT €€ I0-

noruu  QyHKIMOHUpOBaHUs cucTeMbl Task, MoryT

OBITH IIPEACTABJICHBI B BUIC
InDat; = {E, R, G, B}, DesDec ;= {A, sy, K(s4)},(8)

e A, sa, K(Sp) — COOTBETCTBEHHO MHOXKECTBO alro-
PHTMOB, ONpPENEISIIOMNX TEXHOJIOTHIO (YHKIHOHUPO-
BaHUS CHCTEMBI, BapHaHT €€ MOCTPOCHHUS C ONTHMH3HU-
POBaHHOW TEXHOJIOTHEH M €ro MHOTOKpUTEpHabHas
OLICHKA.

MHuoxecTBa (OPMATH30BAHHBIX BXOIHBIX (BHYT-
PEHHHX) M BBIXOJIHBIX [AHHBIX 3a/Ia4W OIPEACICHUs
napamMeTpoB sneMeHToB u cesisedl Task? moryr Obith

Hpe[[CTaBJ‘IeHBI B BUJIC
InDat 2, ={|E|, R, G, A}, DesDec:={B, s, K(sp)}, (9)

rae B, sg, K(sg) — COOTBETCTBEHHO MHOXECTBO Tapa-
METPOB 3JICMCHTOB W CBS3€H CHCTEMBI, BADHUAHT €¢ I0-

CTPOEHUSI C ONTHMH3MPOBAHHBIMH 3HAYCHHAMH IIapa-
METPOB U €ro MOKPUTEpUAIIbHAS OLICHKA.

MuoxxecTBa  (hOpMaJIM30BaHHBIX ~ OTPaHUYEHHH,
BXOIHBIX (BHYTPCHHHX) M BBIXOIHBIX JTAHHBIX 3aadyd
OLIeHKH (P (PEKTUBHOCTH BApUAHTOB U BHIOOpA pEILICHUIT

Taskz MOT'YT OBITh IPE/ICTABIICHBI B BHJIE
InDat; ={E, R, G, A, S*};
(10)

rae s°, K(s°) — COOTBETCTBEHHO JIy4lINii BapUaHT MO~
CTPOEHHUSI CHCTEMBI KOHTPOIs (rI06aabHOe IMPOEKTHOE
PELLEHKE) U er0 MOKPUTEPHAIbHAs OLIEHKA.

TTpoieccrl MPOEKTUPOBAHKS CTPOATCA IO Mapaj-
JIETBHON, TOCJIENOBATENbHON WJIN KOMOMHHPOBAHHOM

DesDec ; ={s°, K(s%)},

cXEMaM.
B HapaJ'IJ'ICJ'ILHOﬁ CXCMC IMPOCKTHUPOBAHUA BCC

MHOXECTBO 3a/a4 Taski2 , 1=1,6 H0MKHO OBITH IOJI-

HOCTBIO OIIPEACICHO 3adTaHUEM MHOXECTB BXOIHBIX

JaHHBIX InDatiz, OrpaHUYEHUN Resi2 A PpeLIAroNIX

npouenyp ProcDeci2 Ha MCXOJHOM 3Tale IpOeKTHUPO-

BaHUs. [Ipu 3TOM MOTHOCTHIO MapajUIeNbHAs CXeMa JI0-
ITyCKaeT JII00YI0 yIopsAA09eHHOCTh 3a1a4 [3—4].
HpOBe}IeHHbeI AHaJIU3 BXOJHBIX U BbIXOAHBIX OaH-
HBIX MOJIeJIell KOMIUIEKca 3ajad CHCTEMHOTO MPOEKTH-
pOBaHMS TOKAa3al, YTO BCE OHU TECHEHWIINM 0O0pa3oM
CBSI3aHBI MEXTy COOO0M 10 BHyTPEHHUM BXOJHBIM H BEI-
XOIHBIM JaHHBIM [6]. YcTaHOBIEHHas cxeMa UX B3au-
MOCBSI3H TI03BOJISIET CJIENIAaTh BBIBOJ O HEIPUMEHUMOCTH
MapayIeIbHOW CXeMBl CHUCTEMHOTO TPOSKTHPOBAHUS
KMO. Pemenne 3Toi 3amaun 1enecooOpa3Ho CTPOUTH
Ha OCHOBE IIOCJIEJIOBATEILHOW HTEPAI[MOHHON CXEMBI
cucteMHoro npoektupoBanus [3—4]. IIpu sTom u3 mno-
JIyYEHHOT'0 IPOEKTHOI'O0 PELICHUS DesDeci ouepeaHon
3aa4n Task; (opMHpPYIOTCSL MCXOJAHBIC JIaHHBIE
InDat;,, nnu orpannuenus Res),, B pemaromeil npo-
uemype ProcDec!,, mis cremyromeit 3amaun Task !, .

Takum obOpa3om, ocymiecTBiseTcs "3ambIkaHHe" 3amad
MOCJIEI0BATEIHHON CXEMBI

3 DesDec! € DesDec Tr(InDat |
€ DesDec ),

VRes!, €

+1
an

rae DesDec — MHOKECTBO MPOEKTHBIX PELICHMI;
Tr (ot True) -
(InDat;,, v Res|,, € DesDec!).

i+l
HpI/I OIpeACJICHUN OYCPCAHOCTH PCUICHUA 3adaq

HUCTUHHOCTH BBICKa3bIBaHUA

crcTeMHOTO TIpoekTuposanus Task >, i=1,6 B pamkax

HIOCIIEJOBATEIIbHOW CXEMBI CIIyeT CTPEMHTHCS K MH-
HUMU3AOUU CTCICHU HX HEPA3pCIIMMOCTU IO HUCXOM-
HBIM JIaHHBIM WM MHHHUMH3ALUH CIIOXHOCTH CO37aBae-
MO miporeypsr [8].
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Takum oOpa3oM, 3amava BHIOOpA MPUHITUTIOB ITO-
cTpoenus cucteM kontpons Task |, onpenensitomas or-
paHHYCHHS Ha MHOXXECTBO JOMYCTHMEIX BapHUAHTOB €€
moctpoeHns S* A BcexX 3amad, JOJDKHA PeIIaThCs
Mpexae APYTHX.

3anava omneHK: dPPEKTUBHOCTH BAPUAHTOB U BBI-
6opa robansHoro pemenns Task, HCIOIB3YeT BbI-
XOJHBIC NaHHBIE (NMPOEKTHHIC PEIICHHs) BCEX APYTHX
3a/1a4 KOMITJIEKCa M MOSTOMY JOJDKHA PEIIaThCs B IO-
CJIC/THIOIO OYepe/Ib.

OnpezencHre TOMOIOTHH CUCTEMBI KOHTPOJIA (3a-
naga Taskg) HEBO3MOXHO 0€3 3HaHMs €€ OpraHH3aIld-
OHHOW WM (PYHKIMOHAIBHOI CTPYKTYpBI, ONpeense-

MOH B pe3yJibTaTe pelleHHs 3aJaud Taski. CnenoBa-
TeNbHO, pemrenne 3anaqn Task ) JIOMKHO TpeecTBo-

BaTh pelienuio 3anauu Task ;.

BBI/IZ[y TOr'0, 4TO CUCTEMA MOXKET OBITh IIOCTPOCHA
Ha PasHOTHUIIHBIX JJIEMCHTAX WU CBA3SAX MCKIY HUMU, a
QJICMCHTBI MOT'YT UCIIOJIb30BATh PA3JINYHBIC aJITOPUTMbL

(hyHKIIMOHMPOBAHUS, 3a/1a4l MX OIPEaeIICHUS Task§ u
Task ; nomkHBI pematbes nocie 3anaqu Task:, B pam-

Kax KOTOpPOH oIpenenseTcss X KOJINYECTBO.

Tak kak OKOHYATENbHBIH BBIOOP TEXHOJOTUH
(hyHKIIMOHMPOBAHMS MOKET OBITh OCYIIIECTBIICH TOJIBKO
C Y4YETOM TOIIOJIOTMU CHCTEMbI KOHTPOJIS, TO PELICHHUE

3aJa4u BI)I60pa TCXHOJIOI'MH Taski JOJDKHO CJI€J0BaTh

3a pEeUIEHHEM COOTBETCTBYIOLIEH 3a1aun Task§ .
Pemenne 3amaun BbIOOpA TEXHOJOTHH (PYHKITHO-
HHUPOBAHUS Taski MO’KHO IOJIy4aTh Kak J10, TaK M IO-
ciie BbIOOpa IapaMeTpoB 3JIEMEHTOB U CBSI3€H CHCTEMBI
(Task§ ). OmHako B TOCJIETHEM cIydae MOTYT dYalle
BO3HMKATh CUTYAI[MM HEBBIIOJIHEHUS! OTPAaHWICHUH MpH
3aJaHHBIX 3HAYEHHSX MTapaMETPOB IIEMEHTOB U CBSI3EH,
TpeOyrolue M3MEHEHUI paHee MOJyYEHHBIX HpPOEKT-
HBIX pelIeHui (TIOBTOPHBIX PEHICHUH MpenbIIyIInX 3a-
nad). IToaroMy mpemnaraercs pemaTh 3aaady mapamer-

PHUYECKOro CUHTE3a Taskﬁ IMOCJIC pCIICHU 3a4aun TEX-

HOJIOTUYECCKOI'O CHUHTEC3a Taski , MMOJIYYCHHOI'0 B YCJIO-

BUSX MAaKCHUMAaJbHBIX (HAMMEHEE KECTKUX OrpaHHYe-
HUI1) 3HAYeHUH mapaMeTpoB.

B kauecTBe snemeHTapHOrO 3BEHa, Ha 0aze KOTO-
poro OyaeT MPOU3BOAUTHCS YIOPSIOUYCHUE 3a]1a4 CHC-
TEMHOTO MpPOEKTHpOoBaHUs cucteM KoHTpoisi KMO,
TIpeyIaraeTcsl MCIONB30BaTh SYCHKY MPOCKTHPOBAHUS.
Slyeiika MPOEKTUPOBAHUS OINUCHIBAECT MPUHUUMHAIBHO
pa3peniMyro ¢ MOMOIIBIO ONpPEAEIEHHON pelIarone

nponeypsl ProcDec! 3amauy Task| 1o ee McXOaHbIM

nauubM InDat! 1 orpanngenusm Res | . TTpu 5Tom mipo-

€KTHBIE PELICHU 3a1a4u DesDeci NPEICTABISAOTCS B

kateropusix Mogenmn ModTask | u momyckaror cpasHe-

HUE 1o MHOXxecTBy kputepueB K [3]. Suelixa moxkeT
paccMaTpuBaThCs B KadeCTBE CXEMBI IPEICTABICHUS
IIPOEKTHOM MPOIETYPHI B BULIE

Task | : ProcDec| {InDat!,Res!}—

12
—> DesDec! / ModTask | . (12)

Ha ocHoBaHNM pe3ynbTaToOB MPOBEIEHHOTO aHAIH-
3a CETeBOH Mojenu 3ajayll CUCTEMHOTO IPOEKTHPOBa-
Hus cucrembl KoHTposst KMO (2-10) no orpaHuyeHu-
sIM, BXOJHBIM M BBIXOJHBIM JaHHBIM [6] Impeiaraercs
CIIeAyomasl [EToYKa SYEEK B CXEME PEIICHUS 3aJadu
MPOEKTHPOBAHUS CHCTEMBI

Task; — Task; — Task; — Task, —

(13)

— Task? — Task;.

Ha ocHoBaHMM NOJYyYEHHOW MOCIIENOBATENIBHOCTH
3ama4 (13) MokeT OBITH TOCTPOEHA TOCIEI0BATEIbHAS
cXeMa CUCTEMHOIO MPOECKTUPOBAHUSI CUCTEMBI KOHTPO-
s KMO. JIns ee peanm3anuu TpeOyeTcs AOOIpeee-
HHME HMCXOIHBIX JAaHHBIX 3a7a4 Taskg R Task§ u Taski.

Pemmenust 3THX 3amad B NpPEIOKEHHON CXeMe MOTYT
OBITh TMOJYYCHBI TOJBKO HCXOJSA W3 TPOTHO3HBIX HIIH

9KCIEPTHBIX UCXOAHBIX TAHHBIX InDatf W OTpaHUYEHUI

Resf, 1=2,4. CnenoBarenbHO, HA €€ OCHOBE MOTYT

OBITH MOJYYEHBI TOJBKO JIOKAIBHO ONTHMAJIBHBIE MPO-
CKTHBIC PEIICHUS.

JUI. TIpaKTUYeCKOro MPUMEHEHUS TPEIITOKCHHON
CXEMBI CHCTEMHOTO TPOESKTUPOBAHISI CHCTEMBI KOHTPO-
a1 KMO (13) nenecoobpa3Ho mpeobpazoBaTh Mpeasio-
JKCHHYIO CXCMY B HMTCPALMOHHYIO) CXEMY TOJTYYCHUS
00IIero MPOEKTHOTO PEIICHHS DesDeclz, TIO3BOJISAIO-

Iyl (GopMHpOBaTH HEMOCTAIOMINE WCXOJHBIC TaHHEIC
M0 pe3ynapTaTaM pelleHud mpeasiayInei utepammu [9].
[Tpu 3TOM MOXeET OBITH CYIIECTBEHHO IOBBIIIEHO Kaye-
CTBO PEUICHUWH YacTHBIX M OOIIEH 3a1ad CHCTEMHOTO
TIPOEKTHUPOBAHUS CHCTEM KOHTPOJIA.

IlpensioxkeHHBIM BapHaHT JIOTHYECKOM CXEMBbI
CUCTEMHOTO TIPOEKTUPOBAaHUS CHCTEM KOHTPOJIS
KpYITHOMAcIITaOHbIX OOBEKTOB HCIIOJIB30BaH MPH
peIIeHNN 3aa4 MPOSKTHPOBAHUS W PECHHXIMHHUPHHTA,
MPOEKTUPOBAHUU HMH(OPMCHUCTEM U CHCTEM O00CIy-
skuBanus [2; 10-11].

BbiBoAbI

Jnst cHUKEeHHsI BPEMEHHOW CIIOKHOCTU MU TOBBI-
IICHUS. TOYHOCTH NPHUOIIDKEHHBIX METOJOB CTPYKTYp-
HO-TONOJIOTMYECKON ONNTUMU3AINU TPHUMCHEHBI: TPEI-
BAapUTEJILHOE OIpPEAEIEHUE MHOXECTBA 3JIEMEHTOB, Ha
0a3e KOTOPHIX IeNIeco00pa3HO CO3aBaTh y3Ibl (aHAIH3
MaTpHIBl OJIMDKAUIINX COCeeH, aHAIN3 MUHUMAIBHOTO
CTSTUBAIOIIETO JiepeBa, aHAIN3 CTATUMBAIOIIErO JAepeBa
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CBSI3BIBAIOILETO IEMEHTHI C LIEHTPOM) CHCTEMBI; Tpell-
BapuTeNbHas OLEHKA ONTUMAIbHOIO KOJIWYECTBA Y3JIOB
CHCTEMBbI; Ipe/iBapuTesbHasl KiacTepu3anusi 00bEKTOB
MonuTopuHra (k-means, c-means, k-means++); nepesa-
IyCK aJTOPUTMOB C MHOXXECTBOM Pa3INYHBIX Haudallb-
HBIX pa3MEIEHUI AJIeMEHTOB U (MJIHM) Y3JI0B CHUCTEMBI
(mpouenypa Multi-start); MeTa’BpUCTHKH, IIpeIoa-
TafolIe YJIy4IICHHE PEUIeHUs IyTeM BPEMEHHOTO OT-
X0/1a K XyJIIIEeMy BapHaHTy, YTO IMO3BOJIIET BBIXOAUTH
U3 JTIOKaJIbHOTO ONTHUMYyMa.

[IpakTHueckoe NMpUMEHEHNE MOITYYEHHBIX Pe3YIlb-
TaTOB MO3BOJISIET COKPATHTh CPOKH PELICHUS 3a1ad Mpo-
EKTHPOBaHMS U IUIAaHUPOBAHUS Pa3BUTUS OOBEKTOB, CO-
KpaTHUTh 3aTPaThl HA UX CO3/laHHE U HKCIUTyaTalHio, 3a
CYET COBMECTHOTO PEIICHMS 3a/1a4 TOBBICHTH KaueCTBO
pemIeHnii ¥ Ha 3TOH OCHOBE YIydIIaTh (PYHKIIMOHAIb-
HBIE XapaKTEePUCTHKH CO3/1aBaéMBIX OOBEKTOB. ITO
MPUBENET B MPOLECCE BBITOJHEHUs IMOCTABJICHHBIX 3a-
Jqad I'maBHoro IlenTpa CrnenkoHTpONsl K MOBBIIEHUIO
TOYHOCTH OIPEAEIECHUs] MecTa COOBITHH B 3aJaHHBIX
paiioHax, IMO3BOJMUT ONPEIEIUTh ONTUMAIBLHOE KOJINYe-
CTBO JIEMEHTOB CUCTEMBI 1 MECTa UX Pa3MEICHUS
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CUHTES3 NOIMYHOI CXEMU CACTEMHOIO MPOEKTYBAHHA CUCTEM KOHTPONIO
BEJIMKOMACLUTABHUX OB'EKTIB

B.B. Beskopogaiianii, 3.A. Imanarynosa, C.B. Ilerpos, A.B. Komens, A.C. MockaneHko

Poszensioaemvcsi npobnema onmumizayii cucmem KOHMpONIO 6enukomacuimabnux ob'ckmie. Y pamxax aspecamugno-
0eKOMNO3UYIlIHO20 NIOX00Y GUBHAYUEHO CKAAO [ CXEMY 63AEMO38'513KY NO BXIOHUX I GUXIOHUX OQHUM 3A0ay iIX CUCMEMHO20 NPOEK-
myeants. O6IPYHmMOSaHo imepayiiny noCIi008HICMb PO36'a3aHHs 3a0ay NPoodIeMu, SIKA CKIA0AE OCHOBY JIO2IYHOT CXeMu NPOeK-

My8aHHs NOOIGHUX 06'ckmis.

Knrwuogi cnosa: eenuxomacumabnuii 06'ckm, cucmema KOHMpOio, CMpyKmypd, Monoaozia, onmumisayis, 102iuHa cxema

CUCMEMHO20 NPOEKMYE6AHHA.

SYNTHESIS LOGIC SCHEME SYSTEMS DESIGN
OF LARGE-SCALE OBJECTS MONITORING SYSTEMS

V.V. Bezkorovainyi, Z.A. Imangulova, S.V. Petrov, A.V. Koshel, A.S. Moskalenko
In paper considered the problem of optimization of large-scale objects control systems. The framework aggregation-
decomposition approach to determine the composition and the relationship diagram for the input and output of the tasks of sys-

tem design. Substantiates the sequence of iterative solving problems is the basis of the logic circuit design of such objects.
Keywords: large-scale object, monitoring system, structure, topology, optimization, logic scheme systems design.
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