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NOCTPOEHNE KOHLENTYAJIbHOW MOJEJN CUCTEMbI YNPABJIEHNS NH®OKOMMYHUKALVNOHHOW CETbH

Vlccnenosatbl akTyarnbHbie npo6reMbl OnpeaeneHus 06bexTa ynpasieHus Ans KOHUENTYarbHOA MOAEM CACTEMbI YrpaBIeHus, YTo
0COGEHHO BA@XHO NPy MPOEKTUPOBAHM W MOCTPOEHUM CUCTEMbI YnpaBrenns. PaccMoTpeHbl OCHOBHbIE COCTABHbIE 4YacTi 0GbEKTHO-
OPUEHTVPDOBAHHON METOLOMONN,  0BbEKTHO-0PNEHTVPOBAHHBIN  aHanM3, 06bEKTHO-OPUEHTVPOBAHHOE NPOEKTVPOBAHME, 0ObEKTHO-
OpVEHTVPOBAaHHOE nporpamMmupoBanne. OnpeneneHsl Takue MoHSTYS, Kak auarpaMma Kiaccos, CTaTU4ecKas v AUHaMUYEcKas MOJEsb
06bEKTHO-0PUEHTNPOBAHHBIX NMPOrPamMMHbIX cucTeM. [TpyBeaEHb! BAPUAHTBI rPaghnyeckoro n306paxeHns Kiacca Ha [uarpamme Kinaccos.
[pearioxeHa KOHTEKCTHas Anarpamma KiiaccoB 1Sl CUCTEMbI PELLIEHVS KOMOYHATOPHO-ONTUMU3aUVOHHbIX 38484 B CUCTEME YrpaBrieHs
VHQOKOMMYHVKALIMOHHOM CETbIO.

KnioueBble cnoBa: 06LeKTHO-OPUEHTIPOBAHHAS MOEMb; CUCTEMbI YTPaBIEHUS CETHIO; 0GLEKTHO-OPVEHTIPOBAHHBIV aHanM3; MORenu
COCTOSIHUIA; AvarpamMma Kraccos.

B. Yu. Zhurakovsky
CONSTRUCTION OF CONCEPTUAL MODEL SYSTEMS MANAGEMENT BY OF INFOCOMMUNICATION NETWORK

In hired the issues of the day of determination of object of management for the conceptual model of the system of management
are investigational, that it is especially important at planning and construction of control system. Basic component parts of the object-
oriented methodology are considered: the object-oriented analysis; object-oriented planning, object-oriented programming. A concept
is certain diagram of classes, static and dynamic model of the object-oriented programmatic systems. The brought variants over of
graphic image of class on the diagram of classes. The context diagram of classes is offered for the system of decision of combinatorics-
optimization tasks. in control system infocommunication network.

Keywords: the object-oriented model; control system by a network; object-oriented analysis; models of the states; diagram of
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@OPMAJIISALIA NPOLECY PO3POBKW ANITOPUTMIB
MAPAJIEJIBHOTO NOLWYKY JE®EKTIB 31 B3AEMHUM 0bMIHOM
IH@OPMALIEH NP0 PE3YJIBTATH BIATHOCTYBAHHA

@opmanizoBaHo nopagoK po3po6KH YMOBHHX anroOpHTMIB NapanenbHoro nowyKy AeqhexTie 3a rpagiiyHuMK Ta martpuy-
HHMK Mogensnu 06’eKTiB giarHocTyBaHHA.
Kniovoei cnoBa: ymoBHMi? anropyT™ aiarHoCTyBaHHS; rpad) iHopMaLLiiHO-EHePreTUYHIX 3B'A3KIB; TaBnnus (DyHKLIA HECPaBHOCTEN.

Bemyn
OcrasHiMuU poxamMu OyJ0 BUKOHAHO HOTJINOJIEHI MOCTiAKEeHHA YMOBHHUX AJTOPUTMIB [MiarHOCTyBaHHA
(YAI) y Burasani rpymoBux aepes Joriuaux moskjauBocteii (IIJIM) aasa miarmocTyBaHHSA 00’ €KTiB BEJIUKOI
po3MipHOCTI 3 peasizariero mapasieabHOro crisbHOTO [1] 1 3oHHOTO [2] momyKRYy medekrTiB. IIpore it moci Hemae
HAyKOBO OOI'DYHTOBAaHUX PEKOMEHIAIliil 3 opranizamii npomecy moimykry gederris i modyzosu I'IJIM omntu-
MaJIbHOI (hopMH.
Mema cmammi — monaTu peKoMeHAaIlii momo popmasrisaiiii 3a3HavueHUX Jild.
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Mpo6nemu po3BUTKY Ta BAOCKOHAJIEHHS
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OcHo6éHa wacmuHa

IIpu mobymoBi VALl BUKODPUCTOBYIOTBHCS II€pe-
Ba’KHO JIarHOCTUYHI MojeJIi 06’eKTa y BUTJIAAL rpa-
da imdopmaniiino-eHepreruuHux 3B’aA3KiB (I'TE3)
abo Tabsunp QyHuKIiit HecupaBHocTeil (TPH) [3].
3nificHIOIOUYN MOTOYHUI PEMOHT 3ac00iB TEJIEKOMY-
HiKamiiHUX cucTeM, mepenbavaroThb, IO Iii 3aco0u
MicTATh KinbKicTh medekTiB @ = 1 (oguH gedexT),
a IIpu yCyYHeHHi aBapiliHUX IOIIKOAKeHb BBa'Ka-
1oTh @ > 1. IIpoTe B pasi peasisarii mapaJiesbHO-
ro mOIIyKy AedeKTiB 00’€KT MOAiIAI0ThL Ha T'PYIIU
€JIEMEHTiB, ¥ KOKHINl 38 AKUX IPUCYTHiNl He OiibII
HiK oguH nedekT [1; 2]. IIpu npomy aia minimisa-
mii cepemuboi KimbkocTi K mepeBipok micas BUKO-
HaHHA 4eproBoi IlepeBipKU 3ycuanamMu | GaxiBIiB
a00 (PYHKI[IOHAJIBLHUX MOAYJIB JOIiJIbHO PO3OUTH
MHOYKUHY €JIEMEeHTiB, IO IiAJAraiTh IIepeBipIii,
Ha (L + 1) piBHOBeSIMKMX YaCTUH, AKi MicTATH 1O
l=L/(u+ 1) enemenTiB aja nepmioi nepeBipku, e
L — saraysibHa KiJIbKiCTB €J1eMeHTiB.

3a Biomoi cTpyKTypu 06’€KTa 3TigHO 3 peKOMEH-
mamiamu [3] pospobideTbea AiaTHOCTUYHA MOJENH
o6’exra y Buraazni I'TE3. Ilopamok dopmaiisaiii
nporiecy po3pobku I'IMJIM i3 BukopucTaHHAM ITiel
IiarHOCTUYHOI MOMeJi YHAOUHIOE CXeMa, HaBeJeHa
Ha puc. 1.

Posrnaremo nmopsanok mobymosu I'IIJIM 3a airo-
putmoM puc. 1 Ha mpukJaani 06’exkra, 'TE3 axoro 30-
O6paskeHo Ha puc. 2 g L = 2. O6’eKT CKJIagaeThCA 3
L = 22 enemeHTiB, npuuomy [ = 22/3 = 7,33. OcKinb-
Ku nas i = 1 exementu 4 i 19 marors MiHiMaabHy

€AnHOI HaUiOHANIbHOT CUCTEMMU 3B A3KY
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[ IIo6ynosa I'TE3
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PospaxyHOK
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BusnauenHs
IToBTOD OmEparLiii y eJIeMeHTa i=i+1
KOKHii i3 U+1 rpyn J.= mi!iZi >0

Iloxin ITE3 Ha u+1
TPYIy eJIEMEHTiB

Hi Tax

ITo6ymosa I'/TJIM

Puc. 1. Cxema aaropurmy (popmaJrisaiii npoiecy
apajieIbHOro (CIiJIbHOr0) MoImyKy AedeKTiB 3a MOIeIII0
o6’exra y Buraani I'TE3

pisHMINIO MiK iHJeKCcOM i 3HaUeHHAM, 1110 fopiBHIoE Z, = 7,33 — 6 = 1,33 > 0, To K J, Gepemo eneMenT 4, 1e-
PeBipKa AKOro A03BOJIAE€ OIiHUTU POOOTO3JaTHICTH rpynu eineMmeHTiB 1, 2, 3, 4, 91 10. [Ina i = 2 gictaemo
Z,=2-71,38-1 2 TOOTO CTAH APYTOi 'PYIU eJIEMEHTIB Ma€ OIli HIOBATHUCS ITIEPEBiPKO0 eieMeHTa 3 [ i= 14 a6o I]. =15.
Ockinpku rakoro enementa B 'TE3 Hemae, To MiHiManbHe 3HaUeHHA Z, = 1,66 3abesneuye nepesipka enemenTa 7
3 igmexcom I 7= 13. ITepeBipKa IILOr0 eJIeMeHTAa J03BOJIAE OMIHUTY POOOTO3NATHICTE IPYIIN eJIeMeHTiB 5, 6, 7,
11,12,161 17. ITicaa ¢popMyBaHHSA ABOX IPYI eJIEMEHTIB i = |1, & €JIeMeHTH, 1110 BaJINIININCH, 00’ €JHYIOTHCA B

OCTaHHIO I'PYIIYy, 11O CKJIaZA€THBCA 3 ,I[eB,HTI/I eJIEMEeHTiB.

Hauti mpoirec MOBTOPIOETHCS B KOKHIH i3 TPHOX IPyII (IOPALOK MOy 06’ €KTa YHAOUHIOE puc. 2).

ITicna Toro, AK y KOXKHiN migrpy-
mi 3aJuNIUThCA He Oinbi Hik [ < 2 +
+1 = 3 exemenTH, IIPOIEC AEKOMIIO3U-
il 06’eKTa 3aBEPIIYETHCS IOO0YI0BOIO

T'IIJIM, maBemeHoro Ha puc. 3. 3m0-
OyTHll YMOBHHUII AJTOPUTM CHiJIBHOTO
TPYIOBOTO IOIIYKY nAedeKTiB Mae Mi-
HiMaabHY (GOPMY i 03BOJISE BUABUTHU
Oyob-AKUI €eJeMeHT, KOTPUU cIpa-
II0BaB Ha BiMOBY, MicJasA BUKOHAHHA
K = 3 nepeBipok, 1o Ha 30% wmemHIIIe,
Hi)X y pasdi mOOAUHOKOTO IOIIYKY 3a
oimapaum YAII.

3’sacyemo mopanok mooyxosu I'[IJIM
MiHiMambHOI (QopMH 3a MOMEJJII0
o6’exra y Burasaai TPH [4], samos-
HIOBAHOI 3TiJHO 3 pe3yJibTaTaMM €eKcC-
IepUMEHTY, KOJIU CTPYKTypa 00’eKTa
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Puc. 2. [liarHocTUYHA MOJEIb 00’ €KTa
Ta 11 pO30UTTS HA IPYIHU €JIeMEeHTiB
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Puc. 3. YMOBHHUIT aIrOPUTM CHiIBHOTO IPYNOBOTO MOUIYKY AedeKTiB

HeBimoMa, abo O6esmocepenubo 3a I'TE3. Posriaremo tabu. 1, 1o asiase coboio TOH ansa o6’exra, giarHoc-
TUYHY MOJeJb aKoro y Buriaani I'TE3 3o0paskeHo Ha puc. 2. Y BuUXigHi# Tabauili 3mgilicHIOEThCA IepecTaB-

JIeHHA PAJKIB y HOPAAKY 30inbllIeHHA 3HAUEeHb 3alMCAHUX y HUX JABiliKoBux umcesn Dg<Dg (S =1,L—1).

Jlai BHKOHY€ThCA MiIPaXyHOK KiJTBKOCTi HYJIiB N, j( j= 1,L) 0 cTOBIIAX (Tabs. 2). [{yid BusSHauUeHHA HOMEPiB
. . L. —
IlepeBipoK, 110 MOAiNAI0TE 06’€KT Ha |L + 1 yacTHH, 06GYHCTIOIThCA 3HAUEHHA N i :—1; i=1,u.
w+

Tabnuuys 1
JiarHocTmyHa MOAeNb 00’ €KTa y BUIJIAAI Tabauii pyHKIii HecipaBHOCTEIH
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®opwma I'MTJIM miniMisyeTbes, AKIO0 BUOMpATH HepeBipKM, B AKX MOAYJb pisauIi |N, 0j ~ N 0l.| MiHiMaJIb-
Huii: J, = min |N0]. - N0i|. Hani BukonyeTbeda noxin Buxiguoi TOH wHa p+1 rabauio, KilbKicTh PAOKIB y AKUX
IOPiBHIOE KiTbKOCTI HYJIiB BUOpaHUX IepeBipoK (Iicyid BUIyYeHHA PAAKIB, BUKOPUCTAHUX PaHiIlle), a HOMe-
pu 1mIepeBipoK (CTOBMIIiB) BiAIOBiAaOTH HOMepaM nedeKTiB (PAIKiB).

IIporec mOBTOPIOETHCSA MOTH, MOKU KOMKHA HOBa TAOJUIA HE CKJIaJaTHUMEThCA 3 OAHOro panka. Cxemy
anroputrmy nobygosu I'IIJIM minimanbsHOI (hopMu giaraoctuusoi mozesri 06’exkra y suraazni TPH 3o06pakeHo
Ha puc. 4.

L,u, TOH iL
0i = url
| S=1 | i=i+1 >
Bubip mepeBipku
—< J,=min|Ny,—N,,|
| TTigpaxynox Dg | S=S+1
Hi
Hi
Tax
Tak ITozpin T®H ma p+1
Ta0JINIb,
ITepecraBieHHsA 10 N, PANKIB KOXKHA
PAIKiB 3a
Dg<Dgyy
Hi
- L=N,,

ITigpaxysok «0»
o cToBnnAx N,

IIo6ymosa T'IIJIM
i=1 |

| TIJIM

Puc. 4. Cxema aaropurmy dopmaizaiii nmpouecy napaJjejabHOro Iouryky aedekxTis 3i B3BaeMHUM 00MiHOM iH(opMaIicro
3a MogeJLIIo0 00’ekTa y Burasani TOH

IToBepHeMoOCEH 40 POBTIAAAY HAHHOTO HPUKJIAAY 3 BUKOPUCTAHHAM 3m00yToro amropurmy. Tak, y Tada. 2
Ny, = 22/3 = 7,33, mo Bignosigae 4-it mepesipii: J, = |6—7,33| =1,383; Ny, = 2-:22/3 = 14,66, mo Bigmosi-
nae 7-i mepesipmi: J, = |13—14,66| = 1,66. ITomanpmiuii mpoliec TOAiay TAOJUIIL 3aBEPIIYETHC MO0y I0BOIO
T'IIJIM, moBHicTIO iZeHTHYHOTO 3000yTOMY paHimie (quB. puc. 3), 10 BUIJINBaE 3 agekBaTHocTi mogeeii (I'TE3
i T®PH) ra ix BigzmoBigHOCTI 06’ €K Ty AiarHOCTYBaHHSI.

3ayBaxkumo, 1o nodyaoa ['IIJIM ans coiJibHOrO I'PymoBOTO IMOIIYKY AedeKTiB Ha eTalri MpoeKTyBaHHA
00’eKTa J03BOJIAE B pallioHAJbHUN (i3 MOTJIALY PEMOHTONIPUIATHOCTI) crtoci6 podmicTuTy BOymoBaHi 3acoou
rexHiuHoro piarsocryBauusa (3TIl). 3okpema, Iyis TaHOTO IPUKJIALY Ie Buxoau eineMmeHTiB 4 1 7. Ile mae smo-
Iy, MpoaHaJ/IidyBaBIIId CTAH JBOX iHAMKATOPiB, BUOKPEMUTU HiAMHOKHHY €JeMeHTiB, SKa MiCTUTL Ae(eKT
(puc. 5), a TaKOK BHUBUTHU TPYAOBUTPATH HA BiJHOBJIEHHA PoOOTO3IATHOCTI 3a paXyHOK MiHimisarlii uacy Bu-
KOHAaHHS IIepPIIoi mepeBipKu.

EdexTuBHicTs giarmocTuuHOro 3abes3nedyeHHsa TaKOK MHiABUIIYETHCS BUBENEHHAM II€PEeBipHMX TOUOK Ha
POSHATTA A1 HiAiMKHEHHA 30BHIITHIX OaraToKaHaJbHUX 3acO00iB BUMipIOBaHHA (HaOPUKJIAL, TBOX ab0 Uo-
TUPHOX KaHAJIbHUX ociiuaorpadir). Ile mae sMory omHOMY 0IIepaTOPOBi 3ificCHIOBATH TOMIYK Ae(eKTiB 3TiJHO
3 I'IIJIM i3 3aoImam:keHHAM He JIUIIIE Yacy, a if BapTocTi peMoHTy. ¥ Takomy pasi Buxigue I'I[JIM nmeperBopio-
eTbea Ha HeogHopigue [JIM i3 mogysiem BubGopy, He MEeHIITUM Bif 7BOX (puc. 6).
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{(CNOBO HAYKOBUA ) €AMHOT HaLIOHAJIBHOI CUCTE@MM 3B A3KY
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Puc. 5. YMoBHUIT aJropuT™M IIapajaeJbHOr0 CIiJIBHOrO MOUIYKY Ae(eKTiB i3 BUKOPHUCTAaHHAM BOYZOBAaHUX 3aC00iB TiarHOCTYBaHHSA
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Puc. 6. YMOBHUII HEOTHOPITHUIT AJITOPUTM JiarHOCTYBaHHS

Bucnoseox

V¥ it crarTi Briepie ¢opmasisoBaro mopaaok mobynosu I'IJIM minimanbHOI hopMu AJA CIiJIBHOTO IPYIO-
BOTO MOITYKY medekTiB npu pemonTi BT3 Ha ocHoBi Bukopucranua rpadiunoi (I'TE3) a6o marpuunoi (TPH)
miargocTUYHOI MojeJIi 00’ eKTa.

Hiarmoctuuna momenb BT3 y Burnani I'NE3 ckiagaeTbesa 3 KOHBEPreHTHUX, TUBEPreHTHUX 1 OCTiJOBHUX
3’emHanb exeMeHTiB [3; 4]. [lepeBipka anroputmiB, moganux Ha puc. 1 i 4, 3a gomomoror nmodoyxosu I'I[JIM
IJIS JaHUX CTPYKTYP 00’€KTiB MiATBEPIKYye MOMKJIMBicTh, MiHiMisamii (popMu B ycix BUIIagKax, Io, y CBOIO
Yyepry, CBLIUNUTE IPO iX 3aCTOCOBYBAHICTh IPU PO3POOIIi AiarHOCTHYHOrO 3a0e3MeUeHHs iCHYIOUNX i mMepciIeK-
TUBHUX 3aC00iB TeJIEKOMYHIKaI[ilHUX CHCTEM.

3100yTi pe3yabTaTi JO3BOJISIOTH ABTOMATHU3YBATH IIPOIEC PO3POOKH JiarHOCTUYHHUX IIPOTPaM PEMOHTY 3a-
co0iB TeJIeKOMYHiKaIlill, MiABUIYI0UN e()eKTUBHICTh TAKUX IIPOTPaM 3a PAXyYHOK OOI'PYHTOBAHOI'O PO3MiIIleH-
HA BOyZOBaHMUX 3aC00iB TeXHIYHOIO [iarHOCTyBaHHSA HA €Talli IPOEKTYBaHHS, & TAKOXK 3aBAAKY PAYIOHANLbHIT
opzanizayii npoyecy nouwyry degpekmieé, OCATHEHHIO IKOI JOI1THHO IPUCBATUTY ITOJAIBIIL JOCTi LI KeHH.
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®OPMAJIN3ALUA NPOLECCA PA3PABOTKIA AJI[I]PIIITI\!II]B MAPAJUIEJIBHOIO NOWUCKA AEDEKTOB
CO B3ANMHBIM OBMEHOM WH®OPMALWEN 0 PE3YJILTATAX ANATHOCTUKN
(MDopmann3oBaH NopS[oK paspaboTky YCIOBHbIX anropyUTMOB apasienbHoro novcka EGEKTOB N0 rpaduyeckm v MaTpuyHbIM MOGE-
J19M 06LEKTOB ANarHOCTYKM.
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1cnpaBHOCTEN.
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FORMALIZING THE PROCESS OF DEVELOPMENT OF PARALLEL SEARCH DEFECTS ALGORITHMS
WITH THE MUTUAL EXCHANGE OF INFORMATION ON THE RESULTS OF DIAGNOSTICS
Formalized procedure for the development of conventional parallel search algorithms defects graphic and matrix models diagnostic
objects.
Keywords: conditional diagnosting algorithm; information and energy linkages graph; disrepair function table. v
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