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fIoAxoA 3a [poeKTupaHe \r rr3cJre.qBaHe
Ha KOMrrroTbpHr{ c}rcTeMu
3a y[paBJreHlre Ha JreTaTeJrHrr ailapaTLt
Ha dasara Ha MoAenr,r Ha Xoapr
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Hucmumym 3a KocJrulqecKu uscrredeaHua, EAH

Brre4euue

Tagu craru.fl e BbBex,qarrla KbM eAHa nopeAurla, lpeAcraBc-
qa paspa6orKrr Ha ceKrlr,rc ,,AepoxoclruqecK4 npu6opn rr reney[paBrenxe" Ha
VIK'VI, EAH s o6racrra Ha rr3cJreABarrero n npoeKrnpaHero Ha KoMrrrorbpHrr ctrc-
TeMrr 3a ynpaBneHtre (KCy) rra JrerareJrrrr anaparv (nA) u ro-c[eqrraJrno - na 6es-
rruJrornr.r JIA (currnurlu, Jrersrrlu nnartlopun, Alrcranq[oHHo yrrpaBnreMtr caMo:
rervv ap.). [ope.qtrqara BKJrIoqBa crarvn ro [oJryHarypHo MoAentrpaHe na KCV,
npnJroxeHrre na QoprraanHu MeroAr,r tr MoAeJrr{ Ha nporpaMHoro ocnrypflBalae (fIO),
MeroAu 3a oneparnBna pexonQurypa\afl,, cneqrQnqnpaHe r{ AoKa3arencrBo Ha Ko-
peKTHocrra Ha rrporpaMHr,{ crrcreMn, MeroArr 3a Korrrpon qpe3 nporoKoJrrr Ha Xoap,
anroptrTMn 3a MoAennpaHe B peaJrHo BpeMe, aAeKBaTHocT r,r BaJrr'rAarIEs Ha nonyHa-
TypHtr MOAenlr n Ap.

PasrreAaHu ca ocHoBnrrre npo6reun, Bb3Hr{KBarrI[ npn npoerTrrpaHe tr E3cneA-
BaHe Ha crrcreMu or rO3r.r KJrac, lr naft-o6rqo e orrr,rcaH rlop(oA 3a rsxxoro peruaBaHe.

OcoSesoc rn Ha cucroMure
or pa3rurexAaHns Krac

KouuroruprruTe cucreMrn 3a ynpaBneHue Ha ABraxerr1u ce
o6emru ca cJroxHr,r, oSuxnoseHo MHoroMaIrIuHIrI{ ctrcreMll, cbcraBeHll or B3atrMo-
Aeftcrnaulu nporpaMnn tr anapartan KoMnoHeHTu, pa6orerqr.r B peanHo BpeMe.

I I4arcneAnasurra ce rpuuancupar or Haqronanen Qong ,,Hayuru nscreAnanus* -,qor. JE 14-305193,
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Crpyrrypata E aJlroptrTMlrre ce olpeAenrr B roJrrMa crerren or Haluqrdero Ha Hr-
xon o_co6esocru rrptr QynxquonupaHero Ha ctrcreMtrTe _tr JrerarenHEre a\aparv.
. Ha nbpBo M.scro roBa ca cJroxHHTe, fipoMeE-srqtr ce BbEruHu yanoBvts u cs;r:51u
cMylleH[s, nptrApyxeHE c aIIpIIopHa HeonpeAeneHocT IIpx IIpoeKTnpaFe Ha ctrcTe-
Iuara (uo orHorueHEe Ha AtrHaMr,rqHtrTe xapaKTepEcrnKE na o6exra Ha ynpaBneHEe
R BbHrrrHara cpe4a), orpaHurreHnc IIo o6ehra r{3MepBaHr{ ctrrEaJrl{ H napaMerpr, IIo
Qusr,r.recru peanr.r3yeMr.r rpaexTopr.r[ u curnaln 3a yrrpaBneHtre.

Apyra oco6enocr e npnHaAJrexHocrra na KCY na JIA KbM KJrac eprarnqHl{
pa3rrpeAeneHu cr{creMrr. qacr or Qynxqnnre ce a3rrbJrHsBar or orreparop, KoHTpo-
Jltrpalq,c noMorrlTa Ha HilteMrrara anaparypa pa6orara sa JIA. B unoro cnyrrau
6op4onara qacr Ha KCY zsnrpruBa caMo cralutmzaryw na fIA, KoHrpon na 6op-
AoBr{Te 6norone u o6uen na unQoprraarllls c HageMHaraqacr. Tona'noAu Ao ycnox(-
H'BAHE HA tr3TICKBAEI{'TA KbM PAAtrOKAHANHTE, AO T-SXHOTO TIPETOBAPBAHE,F.AMAT[,-
BaHe Ha pafiona na geficrnue r B roJ.sMa creneE orpaHuqaBaHe Bb3MoxHocrETe 3a
u3nbJrHeHr{e Ha 3ararrtrTe ua JIA.

3a e0exrvnnoro 4eficrBue Ha JIA na pa3nr,rqHtrTe eranu ce HaJrara r{3rroJr3Ba-
Hero na pa3nEqHn crpyKTypr{ u anropETMr.r sa ynpaBneH}re Ha KCV, Morar Aa ce
H3rroJr3BaT CJreAHr{Te ZUrf OpnTMr.r:

a) na ncuvrn eranv - (onrravalxa) npocrpaucrBerra c.ralulnsatlun;
6) npu r{3BexAaHe na JIA B olpeAeJreHa roqKa Ha rpaeKTopnflTa - TepMtrHaJr-

HII CTICTeMI{ 3a OITtrMaJIHO ynpaBJreEEe vJrL r,rHTerp]rpaHr cucTeMld 3a repMr{HaJrHc)
yrrpaBJreHr{e;

n) npu ABtrxeune rrv pa6ornara soHa - orrrtrMaJrrrrr cuoreMtr sa Sopvupane
Ha rrporpaMna rpaeKTopw u (unrerpupann) TepMr.rnarrHu cncreMn;

r) n pa6ornara 3oHa - (onruualnn) cne4rrqtr cucreMu;
A) rrpu 3aBbprrrBaEe na pa6orara - TepMtrHaJrHE nnu urTer1,nparrn cEcreMH;
e) Ha BcuqKE erarrtr - a4anlrarlur (upornosupane, trAenTuSnxa4ut, eraJroHHr{

MoAeJru E Ap.).
Ha pasnuunv erarrn or pa6orara sa JIA Morar Aa ce E3noJr3Bar pa3ntrtrnz. la3-

Toqnuqu na nuQopua\vs,n rleJru Ha ylpaBJreHr.rero no rpaeKTopr.rsra. flpu gnnxe-
Euero rrrvr pa6ourara 3oHa ce rr3noJr3Ba uuQopuaqur or Aarrrnqyrre a r'alaura\H-
oHuara cr{creMa, Aoxaro n pa6ornara 3oxa Mox(e Aa ce rr3noJr3Ba n unSopvaqnx
or rr3cneAoBareJrcKara anaparypa na 6op4a.

Izls6poennre oco6enocrn npeAlonarar HaJrrrqne Ha cJroxna MHoroqeneBa 6op-
Aor,a anaparypa 3a yrIpaBJIeEEe. Ha uparrnKa ce u3rroJr3Bar crauAaprHrr crrcreME
sa cra6rtrruga\ns, E HaBr.rrarlns, B E Kor{ cnyqatr - c eJreMeErn na agarraqur [8,
10, l3l.

Tpa4r,rquonno ce cMrra, ve KCV sa JIA ca cJroxEE n ynunaJrlan cvcreMv, a
trporpaMHoro octrryp.snane rpe6na Aa ce paspa6orna c noMorrlTa Ha qeJreBE noA-
xoA, BcJreAcrBEe rra rofiro Ha nporpaMuara cucreMa ca rrpucbrrlvpe4nrlaHeAocra-
TbrIH, Karo crarr,rrrHa xouQnrypaqmi,nmcoxa cJroxHocr IIpII peaJrtr3a\ufrTanIdirrcKa
EaAexArrocr rropaAn HeBb3MoxHocrra 3a rrbJrHa u Qopuanua nepuQuxaqur. Tesu
HeAocrarbqtr olpeAenrr rbpceHero Ha Apyru noAxoAu ga oprann3aqnr Ha fIO u ro
rre roJrKoBa nrn SynrquonaJrxo orHoruenne, KoJrKoro Karo oprann3a\v.s.

flpu paspa6orBane sa KCV na JIA or ror-sMo sHarrentre e Bb3MoxHo no-rrbJr-
HOTO rrpeABapnrenHo rrScJreABaHe Ha cEcreMara. He e Bb3MoxHo Aa ce pa3pa6or.sr
MareMarl{rlurr MoAeJItr Ha Bcr.rrrrrr eJreMenTrr u Qynrquonzursn 6norone. Tona na.rra-
ra r.I3rIoJI3BaEero Ha ctrcreMr{ 3a rronyHarypHo MoAenrrpane (C[IHM). Te BKJrrorrBar
MareMarErrHr{ MoAeJrtr, pa6oreuln B peanHo BpeMe, tr peaJrHa anaparypaHa E3cJreA-
BaIc'Es. o6err. OcnosHzre tr3ucKBaHns ruv CIIHM ca BucoKara AocroBepHocr Ha
rro4 raBanuTe pesynrartr u Br3MoxHocrra 3a peantr3aqntnana6op MoAeJrr{ c pa3-
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Jrr{rrHa cTerreH Ha AeTafinu3arl[.s, Kor,rTo o[epaTrrBHo Aa ce KoHoHrypI{paT oT LI3cJre-

Aotsarerc. Tona HsncrBa r{3rroJr3BaHero Ha HoB noAxoA 3a opraHn3npaHe Ha CIIHM.
Ha6poeuure oco6enocrn na KCY na JIA BoA.sr go QoprvrynnpaHe Ha cJreAHure

ocHoBHu uSucKBaHus KbM cr.rcTeMfiTe 3a yrrpaBneHr{e:
a) anroHouna pa6ora 3a 3Haqr,rreJreH uepr{oA or BpeMe npx cJroxH}r H npoMe-

HgrrIU Ce BbHrrrHr,I ycnoBr.r.g;

6) oneparunna pexonr[urypa\vfl na KCY B 3aBuc]rMocr or BbHrrrHvreyclrounr
n cbcrorHuero Ha JIA, raxro l,t Iro 3a.qaAeHa rrporpaMa Hn[ KoMaHAn;

t) nrsrvroxnocr 3a pa6ora o pa3rurrHr,r u3Torrulrqn ua nnQopuar\Hsn rrpoMflHa
HA UenTa Ha yrrpaBneHr,re;

r) agexrarna opraHu3arlus Ha fIO na KCY, no3BorsBaula Aocrurane Ha BI,Ico-
Ka HaAexAHocr n pean[3arlur na Qyurqnnre no [pecrpyKTypr,rpage r{ KoHTpoJr.

fIoAxoA 3a npoeKTr4paHe lr n3cneABaHe
HA KCY

B crornercrnne c us6poeHure rI3ncKBaHHt ce [peAnara rIoA-
xoA, rofiro BKJrroqBa:

l, O6errno-opneHTtrpaHo crpyKTypHo npoexTupaHe, ocnoBaHo Ha rIoroIIIITe
AaHHr{, Cucreuara ce npeAcraBt l(aro crpyxrypeH rparf or,,qepnu Kyrrlrl" (o6ex-
ru), raro Ha [poeKTaHTa ca r{3BecrHrr caMo BxoAoBere }I n3xoArlTe;

2. flonynaryprro MoAenr,rpaHe Ha Bcr,rrrKr,r erantr or r.r3cneABaHero Ha crlcreMa-
Ta - or na6oparopnr{ MoAeJrn Ao npeArronerHl,I I{3tIHTanut, QteparnBHa pexon$ra-

rypaqrc sa CfIHM, nepuQuxaqn.fl na fIO nr,aJrnAar1.Hq Ha pe3ynrarurei
3. MoAenr Ha nporpaMuoro ocurypsBaHe (rvrogenu ua Xoap) na KCV n

CIIHM n Qoprnrannu MeroAI{ 3a npoerrlrpanena fIO. Mo.qeru{re Ha Xoap upe4cra-
Bflrf crrcreMara Karo na6op or rrocJreAoBareJrHrr npoqecr{, KoETo ngar.rvoAeficrsar
vpes o6rraen na r.rnQopuarllrr no KaHaJrr{ }r MoraT Aa ce rr3rlbrH.sBaT rlapaneJlHo.
@opvalnure MeroArr 3a rrpoexTr'rpaHe Ha fIO ce 6aznpar Ha MoAeJIa na fIO u o6ux-
HoBeHo BKrroqBar cbcraBrHe na cuequ$nnallnt na fIO B orlpeAenena Qoprvra, upo-
BepKa na cneqnQunarryflTa,peanu3arlu.s Ha flporpaMara u Qopuanna nepn$nna\vs'
MoAelnre na Xoap u Qopnaarrnure MeroAr{ AaBar Bb3MoxHocrra ga nocrrlraue Ha
BrrcoKa HaAexAHocr na flO, a orraM n sa KCV;

4. Enoxono-MoAyneH rrptrHrlr,r[ na paepa6oruane Ha rlporpaMnoro oc[ryptBa-
ue ua KCV u CIIHM - renepupane rra rprrJroxnn rrporpaMnn clrcreMn or roroBu
o6exrn qpes 3aAaBaHe Ha HoMenKJlarypara, unt[opMallrloHlrure E yrlpaBntBalrln
Bpb3KE B paMXtrTe rra MoAeJra na fIO;

5. ,{orasareJrcrBo Ha KopeKTHocrra Ha nporpaMHara cncreMa upes cneqnQn-
KarIrrH H 3aKoHlr na Xoap. Teopu.rra na Xoap AaBa Bb3Moxnocr sa cnequQurlnpalre
na cnoficrnara Ha rrporpaMara r{ cJreABaruoro AoK&tBaHe Ha c}orBercrBtrero Ha
peann3 arlusra rr [peABapr{TeJlnara cnequQuxaq nn 12, 5];

6. Konrpon na pa6orara Ha cr{creMara 3a ynpaBJreHr{e qpes rlporoKoJlrl Ha
Xoap. flpororolure orrrrcBar BctrqKr,r cr6urw, B Korrro I{3tIIrcJIrITeJIELIsr upoqec
Moxe Aa yqacrBa r.rJrr{ e yqacrBarr Ao orrpeAeneH MoMeHT. B rosn cMrIcbJI Te ca rIoA-
xoArulu 3a KoHTpoJI na pa6orara Ha cl{creMara B peanHo BpeMe;

7. Oupe4errHe crpyrTyparailrtapaMerprrre na KCV B peanHo BpeMe sa6asa-
Ta Ha: unQoprvraqnr 3a cbcrornr{ero Ha cucreMara 3a yrIpaBJreHI{e, JIA u ntnrunara
cpeAa; nnQopuaqnfl 3a KaqecrBoro Ha yrlpaBnenuero; KoMaH.qr{ or orleparopa.
Tona e orAeJIHa rpyla or aJlroprrrMrr, KoI{To R3rr:bJrHtBar pon.tra Ha o[eparop rrpu
onp eAenqHe cTpyKTypara u flap aMeTplITe Ha cl{creMaTa;
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8. oreparunna peroH0utypa\ns Ha cucreMaTv - paanv3aqtrr Ha saAaAe'tr
crpyroypu r rapaMerpu no cuequQrKaqE.s or orreparopannn cucreMar4 3a onpe-
Aen-flHe ua rouQurypar\uflTa, B paMKtrTe na o6qtr rnro.qel Ha nporpaMHoro ocury-
psBaHe;

9. Mo4ernpaHe B peaJruo BpeMe - MeroAtr sa noBrrrnaBaHe Ha 6rpso4eficrrz-
ETO HA AJITOP}ITMU 34 MOAEJIITPAHE HA KCV N JIA U UETO4trKA 3A IIPEJIOXEEtrE UA
pa3_nr,rrrHr,r anropr.rrMrr 3a peuraBaHe ua 4nQepeHqEaJrHu ypaBHeEtrr KtM O[peAeneE
na6op MareMaruqntr MoAeJrrr;

10. ,{orasnaHe Ha aAeKBarHocrra Ea nonyHarypHn MoAenE - na6op aJrroptrr-
Mtr 3a BArI,.AArlns, Ha [onyHaTypHtr eKcrrepl|MeHTtr.

B crornercrBr{e c orncanns, rroAxoA KCV na JIA ce pa3rnexAa raro na6op
[porpaMHr{ r{ alaparHr'r o6exru, KotrTo Mofar 4a ce ront}uryptrpar [poH3BonHO r.r

Aa o6vensr un(iopuaquc [oMexAy cE, KaTo ce cr.rru(poHn3upar u rron) raBar Aoc-
TbII AO O6uIn CUCTeMHT{ pecypctr. ctrqnrr rroAxoA ce npunara tr rrpE peanE3EpaHe-
ro sa CfIHM.

Tpr6ra Aa ce or6enexu, qe roBa He e [o,e(oA 3a rrpoeKTtrpaHe tr tr3cJreABane
HA CI,ICTEMtr 3A YIIPABJIEHtrE B KIACtrIIECKUS CMUCbJI, A I{MEHHO _ CNHTE3 HA YIIPAB-
r.sBa[Io ycrpoficrno tr Ir3cJIeABaHe Ha xapaKreptrcrrrKr{Te Ha ctrcreMara (ananuiuv-
HO trJrtr .rtcneno). flpeglarannsr IIoAxoA ce orEacr Ao peanrcaqu.fl Ha KoMrrrorLp-
Hr{ cEcreMu 3a y[paBneHne na 6asara Ha tr3BecrHrr aJrropETMH 3a yrrpaBneHue, op-
raEE3xpaHtr no cnequQuqeH Haqr{E. Ha6oprr or cacreMHn o6exrn reopergvio
no3Bor.sBa Aa c€ peanu3trpar BclrrKrn It3BecrEE anroptrTMlr 3a yrrpaBneHHe tr TEtrOBe
cncreMu. KonQnryprpaHero na KCV ce E3BbprxBa na lasara na cueqnQuKaqns
(vogel), rocro Moxe Aa ce npoMeHs BbB BpeMero B 3aBtrcnMocr or ycJroBnflTaHa
pa6ora. fIoA nscJreABage Ha ctrcreMara ryK ce pas6npa trscneABaneio ir xaro us-
rrEcJrtrTeJrHa cEcreMa - xopexrrocT Ha trporpaMHoro octrfyprBaHe, 6esusxogun
cnrya\nn, pa3xoAuMocrr Ap.flonynarypHoro MoAeJrnpaHe ce x3troJr3Ba 3a n3c-
JreABaHe Ha rroBeAeHuero Ha crrcreMara, Karo ce MoAenupa nefinara pa6ora n pe-
aJrrro BpeMe E yaroBv,s'6rnsrn Ao AeficrnureJrHtrTe.

O6utu xapaKTepr{crr,rKr{ Ha MoAeJr}rre
I| MeTOAr4Te

O6qure xaparTepucruxu orroBapflT Ha rrgrrcKBantrrra Ha
Bb3npnerls noAxoA. B ocnonara Ha noAxoAa e trSnon3BaHero Ha MoAeJr Ha rrpor-
paMrroro octrrypflBarre tr MeroA 3a rrpoeKTtrparre Ha fIO, ocnonaH Ha ro3n MoAeJr tr
BKJrrOrrBarrI MeroAtrTe 3a onpeAerflHe n peaJrESa\Us.HA rOnQnrypaq[rra, AoK4ra-
TeJrcrBo Ha KopeKTHocrra tr KoHTpon na pa6orarana cucreMara.

flpu rost rroAxoA ce o6prqa BHr{MaHEe ocHoBHo.Ha MoAentrpaHe Ha crpyrTy-
paran Qynrqunre na o6exra E Ha B3anMo4eficrnuero Ha orAeJrHlrre rrpoqecu.

Mogentr fIO onncna HoMenluarypara Ha cr,rcreMHr{Te o6exru, nnQoprvraqr,r-
orrHure ra ynpaurilarrltrTe Bp53KE (roncrpyxrunen rvrogen), AaBa IIbJrHa npeAcraBa
3a crpyKTypara r.r Qynxqur{Te Ha rrporpaMHara crrcreMa (r}opuarreu uogen na Xoap
u rpaQon rraogen) tr rro3BoJltBa AoK&tBaHe Ha KopeKTHocrrau KoHTpoJr Ha pa6orar-a
B peanHo BpeMe (Qopva.nen Mo,qeJr na Xoap).

or rnegna rorrKa Ha orrncaflnero rrpeAnaragu-sr MoAen Moxe Aa ce Hapeqe
lpoqecHo-arperareH. Cucreuara ce [peAcraBt Karo clBKyrrHocr or rrocJreAoBa-
TeJIHO-[apaJr_e_nH]r. flpoqecu, B3ar.rMoAeficrnaqu .rpeo o6rvren-na unQopuaqur (n
cMI{cbJIa na Xoap). Ha nraso [poqec MoAenbr ce rrpeAcraBr qpe3 nuiefinu cllrrcb-
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B NPOqECA +
NP'K AEMEH HA

KOHryP NObTb'l
HA HAlglOH -)

nPowc HAxoAP,
MOAEnUPN4CTWKWPATA
u @vHKtuufE HA KorlTvPA

KOHTyplt no brbn HA
HAKNOH U 3ABbPTAHE
+ nocrrEAoEATEIrHU

npotlEcu, KouTo cE
U3NU'HflBAT NAPANENHO
u oEMEHST UHAOPMAUUfl

nH@oPMATUOHHU

KOHTYPWTE CA CBbP3AHI4

coswxot

<Dr.rr. l CrorsercrsI,le Ha o6exru B crpy(Typuara cxeMa r.r

MOAeJra Ha rrporpaMHoTo ocHryprBaHe

qr{ oT arperarr,r. B3arrMoAeficTBr,rsTa MexAy npoqecr{Te ce.ocbrIIecTBsBaT rrpe3 I{H-
QopvaquouHlr KaHaJru. 3a npeganaue Ha cbo6rqeHuc ce rr3rroJr3Ba MeroA c yKa3Ba-
He Ha KaHaira 3a Bpb3Ka.

MoAemr Ho3Bor.sBa [ocrrrraHe Ha BrrcoKa crerreH Ha crpyKTypHo cborBercr-
Br{e MexAy MoAenr,rpaHara cr{creMa u flO, Koero e rJraBHoro ycnoBr,re 3a aAeKBar-
nocr rra MoAenr{paHero. Or4elru{Te KoHrypr{ Ha MoAeJra na KCY ce lpeAcraBrr
rrpe3 rrpoqecl{, BpG3KI{Te Me)KAy KoHTyptrTe u t[uszuecrrlre ycrpoficrBa - rrpeo Ka-
HAJrn, A npeo6pa:yaaHvrflTa, KotrTo ce H3BbprnBaT BbB BceKr{ oT KoHTypr.rTe - qpe3
llsnefinu crrtrcbUu or arperaru. Ha $ur. I e noxasaHo ctorBercrBnero Ha o6errure
Ha crpyxrypHtrr MoAeJr Ha 6e3nr,uroren JIA tr crrcreMHrrre o6eKTr,r B MoAena Ha
npofpaMHoTo ocufypsBaHe.

Cncrevn 3a rroJryHarypHo MoAeJrr,rpaHe
rplr rpoeKTlrpaHero Ha KCy Ha JIA

Cucrelrzre ga rroJrynarypHo MoAentrpane ca ocnoBnoro
cpeAcrBo 3a Ir3cneABane Ha [oBeAeurreTo u AoKtBBaHe na pa6orocuoco6nocrra na
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E#dod
(Dur. 2. Crpyxrypen Mo,qen Ha clcreMa 3a rronyuarypuo
MOAeJrupaHe

KCy. flpegrux4a ce cb3AaBaHe ua quQposa CIHM, Karo qeJrra e noBmnaB?He
TOTIHOCTTa rla MoAenrrpaHeTo r.r trpeAocTaB.sHe Ha Bb3MoxHocT 3a rr3cJreABaHe Ha
paSrurrHr{ MoAeJrn Ha cEcTeMaTa.

Ha Qur.2 e norasaH o6rq crpyrrypen MoAen sa CfIHM. Peansara aflaparypa
e KCY, a BbHrrrHara cpeAa n o6errrr Ha ynpaBnenue (OV) ca rpeAcraBeHn c Mo-
]IEJIE.

Ilgnongnann ca cnellHrrre o3narreHur:
El - I erarr -,,SYSTEM CONFIGURATION'- AEaJror c oreparopa, xofi-

To 3aAaBa ycnoBusra Ha eKcnepuMenra. Ha ro3r,r eran ce xon$urypupa cr{creMara

- 3al.gBa ce crpyKTypara Ha MoAeJra ua OV H HeroBr,rre uapaMerprr, BrrAa Ha ctrr-
HaJruTe, H3Mep B aHI,ITe napaMeTplr, HaqaJrHr{Te ycnoBr,rs;

E2 -ll erarr - ,,SIMULATION' - HMrrrnpaHe sa Aeficrnue na KCV B pean-
no BpeMe.

{pyrure rpoqecu B cncreMara Ha ro3tr erarr ca,,SIGNAL SIMULATION* -
rrMr,rrr.rpaHe Ha crrrHzurn tr cMyrIeHH.s; ,,CONTROL" - uspa6orBaHe Ha yrrpaBnrBa-
rqu ms4eficrnur KbM Oy Ha 6tsara Ha noJD raBagxre cr,rrHaJrn;
,,MEASUREMENT* - r.r3MepBaHe H perncrprzpame Ha BeJrEqEHtr, xapaKTeptrstrpa-
u1u pa6orara na KCV; ,,MODEL' - MoAenupaHe rra ArrrraMnxara sa BJIA B pean-
HO 3peMe.
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@lrr. 3. O6o6ule,u crpyrrypeu MoAen Ha IIO na KCY sa JIA

flpoqecnre,,SIGNAL SLMULATION",,,CONTROL",,,MEASUREMENT" r,r

,,MODEL' ce r{3rr6JrHrBar rrtrpanenuo, Koero orroBaps Ha [pupoAara ub pealnara
cr,rcreMa (cn creua c ecrecrrreH rap alelzsrrvr).

flpr.r nopvanHo 3aBbpuJB ane Ha eran II crrcreMara rrpeMuHaBa rru eran III -
,,ANALYSIS", B KofiTo ce ?rHarrz3lrpar p$ynrartrTe or erar II.

C'rpyxrypHr{ MoAeJrH Ha IIO Ha KCy

Crpyxrypnucr MoAer ua fIO na KCY e qacr or o6ulus Mo-
AeJr E rrpeAcraB.s HoMenKJrarypara rra clrcreMHtrTe o6eKTtr E Bb3MoxHtrTe Bpb3Ktr
Mex,qy r-m. Ha Qur. 3 o rr,oKo3&H nptrMepen crpyKrypeH MoAen Ha fIO na KCV.
Moxe ga ce or6enexr cxorAcrBoro Ha opranu3aqusra Ha fIO na KCV u CIIHM.
Tona e eAHa or Qoprvrure,Dra [peAcraBrEe Ha KorrcrpyKTtrBrrara cuequ$nxaqns sa
fIO. CrpyrrypHncr MoAeJr Moxe Aa 6r4e gerafinr.r3trpaH (ryx e norasan n o6u1 nz4).
Apyrn Qoprrau Ea [peAcraB flr'e ca pa3rr.rtrnu ra6llu\ufiJrn3ar]rcil na cuequ$uraqu-
OHHII E3IIUU.
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MoAelu Ha Xoap

Mo4err.rre na Xoap orrrcBar Qynrquure r crpyKrypara Ha
ctrcreMara upes ua6op or B3arrMoAeficraaulu locneAoBarenHlr [poqecr{, KoRTo
Morar Aa ce EgrrbJrHrBar napaJrenHo [5]. Moaelure BxJrK,qBar CSP - on[canr{e,
rlporoKon u cuequQnxaqur. BsauuoAeftcrsrlcra ca clrrilpoHHu tr ce ocbrrlecrBrBar
rro eAHorrocoqHu KaHarn. flo-4oay ca nora3arrfl [prrMepHn MoAeJrn Ha HsKou crrc-
TeMHr.r o6erru tr crpyKTypl:

l. [apa.lerHrr rrpoqecu. T[nr.reH rrprrMep 3anapaJrenHrr rrpoqecu ca [poqe-
cure B CIIHM, peaJrlrcHparqu o6exra Ha yrrpaBneHne,ynpaBrflBarrloro ycrpoficrno,
cllMynr{paHero r,r rmMepBaHero Ha crlrHaJrn. vynpaBnflBarqu nrs4eficrlr,rr. Mo4elnr
na Xoap e:

MODELLING = CONTROL II UBN,SUNNMENT II SIUU],NTION II
MODEL,

(bAero ll or"u"u"u rapaJrenHn rrpoqecr (CSP - norarllle [5]).
As6yxara Ha lpoqecnTe otrpeAenr MHoxecrBo cr6urrlr, rorurrecKu Bb3Mox-

Hr{ 3a napaneJrHaTa cr{cTeMa:

o (@NrRoL ll wesunm,mrvr ll snvrurmoN ll Ivroonr; :
cTCONTROL U cTMEASUREMENT U aSIMU,LATION U aMODEL,

KbAero cr e as6yra Ha rrpoqeca.
flpororonure (trace r,uu prot) Ha rrapanenHr.rl'e Eporlecr ce orpeAersr or:

trace(coNTRol ll vensuREI\aENT ll srNauuq,rtoN ll MoDEL) : {t | (t I
cTCONTROL) e trac{CONTROL) & (t l' cTMEASUREMENI) € trace
(MEASUREMENT)
&(tl'cr SIMULATION e trace(SIMULATION) & (t i' 0MODEL) etrace(MODEL)
&t e (gCONTROL U gMEASUREMENT U aSIMIULATION U cIMODEL)),

KbAero trace e nporoKon na npoqeca, onr{cBarrl c's6t{tnnta, B KotrTo npoqecbr e
yrracrBar Ao onpeAeneH MoMeHT. Cuvnorur l' osnaurana cBI{BaHe Ha rlporoKoJla
B6pxy HsKaKBo MHoxecrBo, Harrp. as6yxara na npoqectr [5].

2. Konrypen trpoqec, onr{cBarq $ynxquonupaHero Ha clrcreMara rlo oTAeJIHE
Korrrypl. O6o6rqesoro orrucaHue Ha KoHTypHuc trpoqeci e

IP, = {PR,CH, PAR, AGR},

KbAero PR e rpoqeAypa, peaJrrmtrpalqa Qynrquure Ha rr'poqeca, CH - MHoxecrBo
na unQopvaqr{onrrrrre KaHarrrr, AGR - MrroxecrBo Ea iarperartrre, PAR ca napa-
MeTprr.

MoAemr na Xoap e:

LoopProcess : c[0]?x -+ Aggregateslist; c[n]!y -+ ENI]process; ModelProcesses,

KbAero c[ ] ca KaHarrr{ c onpeAeneHrr HoMepa, Aggregatr:slist -'lnneeu crIEclK or
arperartr, ?x - npoqeAypa Ha Xoap sa rpueMaue ua rru$opuaqu or KaHaJI c u
rtprlcBo-sBaHe na crofinocr Ha rrpoMerrJrtrBarax, ! y - npclqeAypa Ea Xoap sa EsBex-
Aarre Ha nu0opvaqur B KaHaJr (uporvreunnnara y), Mode lProcesses - MoAennpalqu
IIpoqecu.
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flpororonure Ha npoqeca co onpeAerrr rro creAntrq HaqtrH:

LoopProcess:P; Q; ModelProcesses;
P:c[0]?x + Aggregateslist; Q : c[n]!y + ENDprocess;
prot(P):{tlt:<>V(to:"101?x& t'e prot(Aggregateslist))}:{<t} U {<c[0]?x>rlt
e prot(Aggregateslist));
prot(9):{tlt:.tY(to:c[n]!z &t' e prot(ENDprocess))] : {<>}U{<c1n1!z>"t;t eprot(ENDprocess));
prot(LoopP_rocess):{s;tlseprot(P)&teprot(e);rlseprot(p)&tepror(e)&re
prot(ModelProcesses)).

cuunomr " o3Har{aBa cre4 (vexgy nporor(oJrn), tn - Haqaro na npororoJr, t'
- onaur(a Ha npororon, o ( > - rpa3eH nporor(on (CSp - uoraqru [5]).

,{e0Nnuqnrra Ha r(oHTypeH npoqec B Horaqusra na Modula-2[9i e'crcA'ara:

LoopProcess : RECORD
ModelProcess: SYSTEM.PROCESS;
ActiveProcess: BOOLEAN;
OutputChannels: ARRAY [..] OF CARDINAL;
InputChannels: ARRAY [..] OF CARDINAL;
NumberOfOutputsin Separate Points: ARRAY [..] OF CARDINAL;
NumberOfAggregates: CARDINAL;
ListOfAggregates: ARRAY [..] OF AGGREGATES. Aggregates;
END.

3. Mo4elrr na Xoap 3a npoqeca Aggregates List e:

_ 4ggegateslist : (cli)?z -+ AGGREGATE[i]; Aggregateslist I c[i]!z -+
AGGREGAE[$ eggtegateslist) | (next + ACGREGATEIiI; Aggregaieslist)
l(end_list -+ ENDprocess),

KbAero END process e cleqrraJreH rrpoqec c as6yra, cccro.srqa ce or cr6uruero,
o3HaqaBa[Io ycIIeIIIHo 3aBbpruBarre.

AGGREG_ ATE :input(x) -+ AgrTransferFunction(xy) ; ourput(y) + ENDprocess ;
AgrTransferFunction : G - ENDprocesg | (f, + ENDprbcess) 1...1
(fl + ENDprocess);
t-. f" ca Qyuxqru, r't3BbprxBarrln upeo6pasyBarrero x + y.

flpdrorco.nu:

- Aggregateslist
(c[i]?z -+ AGGREGATEID : Pl; (c[i]!z -+ AGGREGATE[i]) : P2;
(next -+ AGGREGATEIiI : P3; (end_lisr + ENDprocess) : P4;
prot(Pl):{<>} U {<ctil'lz> "tlt e pror(AGGREGATEIiI)h
prot(P I ; Aggregateslist):{s; tl s e prot(Pl )&t e prot(Aggregateslist)};
prot(P2)-{< t} U {."[] !z> "tlt e prot(AGGREGATEtiI)];
prot(F2; Aggregateslist):{s; tls e prot(P2) &t e prot(Aglregateslist)};
prot(F3):{<>} U {<next> "tlt e prot(AGGREGATEtiI)};
prot(P3; Aggregateslist):{s; tls e prot(P3) & t e prot(Aggregareslist)};
prot(P4):{-<>} U {<end_list> ^tlt e prot(ENDprocess)};
prot(P4; Aggregateslist):{s; tl s e prot(P 4)&t e prot(Aggregateslist)};
prot(Aggregateslist):{tlt:<> V (to e B & t' e prot(P(to)},
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KbAero B : {c[i]?2, c[i]!2, next, end_list];P(t0):(P1lP2lP3lP4).

- AGGREGATE

P:(inpul(x)+AgrTransferFunction); Q:(ou@ut(y)+ENDprocess); AGGREGATE:@;
a)
prot(P):{< >} u {.input(x)> tlt e prot(AgrTransferFunction)}
prot(Q):{<>} u {<output(y)> "tlt e prot(ENDprocess)};
proI(AGGREGATE) : {s; tls e prot(P) & t e prot(Q)};

- AgrTransferFunction

prot(AgrTransferFunction):{tlt:<> V (to e B & t' e prot(P(to)}, rrAero B:{f,,
E,",1)
P(to) :(f, -+ENDprocess 

I 
fr+ENDprocess 1... | {-+ENDprocess) ;

A; B norasna, qe npoqecure A r,r E ca rocJreAoBareJrHr.r, a A I E - qe ca aJITep-
HATVTBHPI,

flpnuepnara geQunuqr.rs Ha o6exra AGGREGATE e cre.qnara:

Aggregate Type : (AdderUnit, ProportionalUnit, SeparatePointU, IntegUnit,
DerivatUn, StaticUnitl, Staticunit2, MultiUnit, AndMore);
Secondlnput:REAl; ('nropr,r nxo4')
AmplifCoeficient:REAl; ('xoe$uqueHr Ha yculnaHe')
TimeConstant:REAL; ('npevreroncraula')
('TI,IrATPE|AT")
Aggregates:RECORD

Aggregate: PROC; (-flpoqe4ypa, oclrrlecrB.sBaula Synxquonamrure upeo6pa3yBa-
Hvs, Ha arperara')
CASE AggregateType OF(-xapaKrepLIcrLIKLI Ha pa3ruqHure Br,IAoBe arperaru')
AdderUnit: Secondlnput;

Secondlnput;
AmplifCoeficient;
AmplifCoeficient;
TimeConstant;
('Apyru rr.rnoBe arperaru ')

MultiUnit:
Input2:
Input2m:
Kp:
Ki:
Ti:

ProportionalUnit :

IntegUnit:

,{Pyf14
END; ('case')
Input l:REAL;
Output: REAL;
APYTI4

('ocnonen BxoA Ha arperara or rI{II REAL')
('rasxog Ha arperara or rI{rI REAL')
('gpyru napaMerptr na arperara')

END; (- RECORD - xpafi na 4e0unuquna')
flo noAo6eH HaqEH ce ,4eQunr.Ipar I{ Apyrure crrcreMHrr o6errr'I (Communi-

cationChannel, Dispatcher u 4p.).

MeroA 3a KoHrporr Ha pa6ora Ha KCY,
ocHoBarr Ha rrporoKoJrrl Ha Xoap

Teopr,r-ara 3a 83 arrMoAefi crsarqu rro cJIeAoBarenHI,I np o uecu
[5] rpe4lara noAxoAsulu MexaHr{3Mr{ 3a npeABapETeJrHa cuequt}uraqnr na t[ynxqr,r-
r.rTe u crpyKTypara Ha cr{creMara LI npouecr{Te B He.f, rr 3a cneABarrl KoHTpon Ha pa-
6orara - ToBa ca crequQraKaqr{r{Te, ae6yrure u lporoKoJltrre Ha rlpoqecrrre.
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PEANI|3AIII4' HA C]4CTEMATA
l,l AOKA3BAHE HA KOPEKTHOCT

HA PEAN]rcAqH'TA . P sal S

HAENOAEH}IE HA PAEOTATA
HA CI4CrEMATA (nPOqECA).

PETUCTPLPAHE HA nPOTOKOIA S(P)

<Dr.rr, 4. A;rropurru 3a KoHTpon qpes nporoxonr Ha Xoap

O6ulusr zurropr{TlM Ha MeroAa 3a KoHTpoJr e rroKa3all Ha QHr. 4. Merogrr ce
CbCTOtr B CJIE]IHOTO:

a) Qopvyllrpa ce cnequt[uxaqurra Ha rrporpaMHoro ocurypsBaHe Ha ctrcreMa-
Ta, KO.STO BKJTOqBa Ha6opa OT cnCTeMHn O6eKTr.r;

6) pealusupa ce rporpaMHara cucreMa rr ce AoKa3Ba rrefiHara xoperrnocr (ue-
TOA 3a AOKa3BaHe Ha KOpeKTHOCTTa r{a CrteqU(bEKaqI,IE na Xoap);

n) onpegenxr ce BcnrrKrr BrgMoxHn rrpororoJrr{ na cuequQuqupaHara ctrcreMa
c rporleAypara trace(P);

r) craprupa ce crrcreMara;
g) cuequaneu rlpoqec - rporoKonunx (tracer) cneAI,I tr perlrcrprlpa flporoxo-

Jrr,rre B cr,rcTeMaTa r{ onpeAem AaJru ca BaJrr4AHn, T. e. AaJrr{ ce sB-sBar rIoAMIro)Keo-
TBO rra MHOXeCTBOTO rrpeABapETeJrHO OnpeAeJIeHI{ npoToKonr{;

e) npu peruIcrplrpaHe Ha HeBaJTLIAeH nporoKon ce [peAnprleMar cborBerHnTe
' Aefi crnu-s za anapufrua curry a\ras.

MeroA 3a AoKa3BaHe Ha KoperTHocrra

Vl4esra'na MeroAa ce cbcrol{ B ToBa, rle ga Aa ce r,I3rIbJIHu

orHorrreHEero P sat S (upoqecrr P yAonnernoprna cnequQIIKaIIHtra S), rofi rptona
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Aa yAoBJIerBoptBa [peABaplnrenHo o[peAeJreHrd crrerluQnraquu Ha rrporoxonrrre.
Tosa e MeroA, rofiro pa1oru c orpaHzqeH, rrpeABaprrrenHo 3aAaAen na6op o6erru
E craHA aprrrr,r crpyxrypr,r. flo cleqoB areJrHo crra e cJreAHara:

L OupegenaHe Ha rr,{ua (crpyrrypara) na npoqecavrr}r noAcr,rcreMara;
2. Vz'tucrsname Ha rrporoxoJrr.rre qpes $yurquxra trace(P);
3. flponepra Ha nporoKoJII,ITe (uo6op or MHoxecrBo cranAaprnu nporororu)

upes Synrquqra SAT (P,S(np)), Ko-sro s o6Iq BuA e npuBeAena ro-Aony, KbAero np
e [porr3BoJreH rrporoKoJr Ha npoueca.

SAT(P,S(np)):
ifP:STOPthen

if nP : <> then return TRUE;
else return FAISE; '

end;
elsif P sat S(np) & (c+P) then

if (np : <> V (npn : c & S(np'))) then return TRUE;
else return FALSE;

end;
elsif P sat S(np) & (c-+d-+P) then

if (np < <c,d> V (np > <c,d> & S(np"))) then return TRUE;
else return FALSE;

elsif P sat S(np) & Q sat T(np) & (c-+Pld+Q) then
if(np : .> V (npn : c & S(np')) V (np. : d & T(np')) ('S(np') n

T(np') ca cneqnQuraqnil naus6panara alreinarnna-) then return TRUE;
else return FALSE;

elsif V x e B.(P(x) sat S(np,x)) & (x:B -+ P(x)) then

_ 
if (np : <> V (npo-€ B & S(np', np))) then return TRUE; ('npoqec

c r.rs6op or vnoxecruo'')
else return FAISE;

elsifP sat $(np) & Q sat T(np) & P | | Q then
if (P | | Q)sat(S(np l' o P) & T(np l' .. Q)) then return TRUE; ('uapanennu
rpoqecn')

else return FALSE;
Apyru craHAaprHr,r crpyKrypr.r

else return FALSE:
end;

Oupe4enrHo Ha crpyKTypara v napaMerprrre
sa KCV

poft xanaKCVo."u"uff ullffi ;:H:''."^T*H?XX1l"f;#f#fl"i1#'#JJ""#"J-
HOTO Oculypf,Barre Aa Ce npOMeHsT CTpyKTypATA tr lapaMeTptrTe Ha Cr{CTeMaTa.
flpoqe4ypara Moxe Aa ce pillAenrr Ha ABe cacrr - onpeAerrne E peaJrn3a\ac, Ha
xonQurypaqra-ara.

Orpe4eranero Ha xonQurypaqu.flTa Moxe Aa craHe or oneparopa B AtranoroB
pex[M qpe3 BbBexAaHe Ha trpeABaprmenHo rroArornena cnequQilKag;as trJrH or cnc-
TeMa or rro-Br{coKo aEBo, Ko.flTo cJreAtr cbcrornrrero na KCY E BburrrHara cpega. B
crrcreMr.ITe 3a onpeAensue na xonQuryparyrsra Morar Aar.aMepsr r\rflcro pa3nErrHrr
MeroAr{ - peanr43arlvs Ha rrpeABapuTenHo 3aAaAenu ronrpurypa\vrr, MeroAE Ha
TexHnqecKara Ar{arHocruKa, oqeuKa Ha [apaMerpr{Te u cbcro.flHuero, u4enruQurp-
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C14CTEMA 3A
ONPEAEII'HE HA

KOHOUryPAllr4rTA
U NAPAMETPIITE

(coKn)

@zr. 5. Crcreua c Ba3Mo)r(Hocru sa pexonipr.rrWa\r4A

qur, orrruME3arlur I{ npo c r.r3KycrBeH EHTe_
JreKT r{ Ap. Cucrervrarasa paMeipETe palor]f-
Ha 6e3ara 3a uHQopMarltr u Cy. Kaqe;rBoro
Ha ynpaBneHr,reTo, cbcro.sHr.reTo Ha BbHrrrHaT a cpela,o6uu roNra;A; 

"r;".p;;;;;r'r Ap'; CrpyKTypara Ha cllcreMa 3a yrrpaBneHrre c yKagaHETe Bb3MoxHocru e rroKa-
saHaHa Qzr.5.

tt7

Mero4, ocHoBaH Ha $yHKrlllrr Ha yoJrirr

Tona e MeroA 3a KoHTpoJr r,r Ar{arnocrnKa Ha KCY na JIA,
rofiro ce ocnoBaBa Ha EMETarIuoHHo MoAonvpane Ha ABr.rxeHr,rero Ha JIA n anrroi
ptr'rME sa ugenrzsuKarlus, na roeQuqneHTr{Te Ha pa3no)KeHr{e Ha r4iexo4nure Qyn-
Kqurr B peA Ha oproroHanHure Qynrquu na vorur, Paspa60reuara cxeMa (Qnr. 6.)
no3Bor.sBa Aa ce KoHTpoJII,Ipa rexrrnqecKoro cbcrosHne na o6exra B npocrpaHcr-
BOTO Ha Cr.rrHaJrr.rre E B npocrpaHcrBoro Ea rrapaMerpr,rre. B nbpBtrs. clyuafi ce occ-
ulecrB-sBa cpaBH-sBaHe rra npexoAHure Qynrqr,rrr Ha rpoBep sBaillrs. o6erry*(l) x era-
JroHHo ycrpoftcrno !rlt), rLprz Koero

lv-ft)- "v*(t)l < au,



@ur. 6' Cxeva ga r(oHTpoJI' peanugriPary.a MeroAa 3a uAeH-

rnQuxauur

KbAeTO k : 1,2, ..., fl e 6pOrr Ha KOHTpOnupaHI{Te tr3xOAU Ha CtrCTeMaTa I'I MOAeJIa.

Eranonnoro ycTpoficTBo n3rIa.Irgsga Qynrqunre Ha EMtrTaIIuoHeH MoAeJI c II3xoA-

Hrr crrrHarru, Kor{To ca AocrarbqHo 6rE3Ku Ao cErHaJrI,ITe Ha E3xoAI'ITe Ha peaJrldl/-f'

O6err. laAenutr KpLITepufi IIO3BOJI-flBa Aa Ce OTKpI'IST BHe3alHu oTKa:ttr B CECTeMa-

ra. CHrEaIcr sa orKa3 ie r[oprurlrpa B rpaloBus 6nox npn ycnoBlls tr(t) >6r .

Cxevara Moxe Aa orrpeAenr{ u 6aBHo u3MeHtrrltr ce [porp9cnBHr'I orKroHeHns

B pa6oTaTa Ha cr{cTeMaTt 3a orKpI{BaIIeTo Ha nOAo6HE Ae(beKTtr E tr3MeHe1uc ce

npeqnuxga yCTpOfiCTBo 3a pa3IIO3EaBaHe, KOeTo IIo KOeab[UUeHTIITe Ea ptrtnqxeHtre

atT) ua Qynrquure Ha yoJrrrr ro3BorsBa oTKptrBaHeTO Ha CI,ITyaIIvsTas cpaBH.flBa-

n'ero ir c [peABapI,ITeJIHO 3aAaAeHure.
Cucreuara or OyHKrIr,ru Ha yonIII W{t) e.rbJIHa cllcreMa opro,HopMtrpaHE

Qynrquu II Bc.f,Ka rnnierpupyeMa B l{IrrepBana [0,1] Qynrqux Moxe Aa 6lge npegc-

TaBerra cac 3aAaAeEa TOqHOCT KaTO CyMa Or KpaeH 6pofi r[ynrqlil Ha yoJIIII:

y, (t) = L",F)w,@\ i : r,2,...,rr

(Dynrquure Ha yonIrr w{t) n KoeouqueHrnre Ha pa3JIoxe_H,I,Ie B peA 4,(t)_c_e:a-

AABAT rd OrrpeAeJrflT rrporpaMilo CbOTBeTHO OT ,,reHepaIOp Ha yonIII" R ugentuQu-

KaTOp.

Mero4 3a peaJrl43 a\us. Ha KoH$uryp a\usra
HA CI{CTEMU

Crulnocrra Ha MeroAa ce cacrotr B reueprlpane Ha rlpr,tnox-

Hn [pOIpaMHI{ CIICTeMII OT TOTOBII u uslpO6naHll KOMIIOHeHTIT Bb3 oCEoBa !a Qop-
MaJIeH MOAeJI,3aAaBaIq HOMSHKJIaTy1ATAHA tr3IIOJISBaHuTe [pOrpaMH[ OfiSKTR It
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cborBerHr,rre r,rHQopMarlrrorHtr tr yrIp aBnrBarrlr.r Bpb3Kr{ " f rasHure oco6eso cru na
MeroAa ca:

l. HgrorsnaHe Ha npoqeAypHlr E rrpoqecHrr rurroBe AaHHn sa 4eQunnpaHe Ha
cr'rcreMHr.rre o6errr,r. TesH ruuone AaHrru ro3Bor.sBar aKrrrBHrr o6exrn (npoqe.qypE)
Aa ce pa3noJraraT B naMeTTa KaTO npoMeHJrlrBr{;

2.VzrpaxaaHe Ha [IpnJloxHara nporpaMa or crrcreMHu o6exru, pa3rroJraraHr.r
B pe3r{AeHTHadagaAaHHE. Cucreprnure o6exru ca 6nusKr.r 4o npo6leuxara o6nacr
- KoHrypHr.r npoqecn (LoopProcess), crcrorrqr ce or lRnefisra cnr{cbqu or arpe-
raru (AGGREGATES) r,r B3ar{MoAefibrnarqra upes uu@opMarltroHrru Kanarrn
(InfbrmationChannel);

3. .{unaunvHr{ rcaHaJrr{ 3a ocbrrlecrBsBaHe Ha B3ar.rMoAeficrBr,rqra, n:6op Ha Ka-
HaJTHTF qpe3 )mil]BaHe Ha rexHLITe HoMepa.,{unauuvnr,rre KaHaJrtr no3Bor-sBaT cB:bp-
sBaue Ha npolr3BoJrHtr ToqKH B cucreMara rlpu pa3nnrrnra xon@nrypauu[;

4. Bn6tuoreqHu MoAyx[, npeAocraBrrrlu ctrcreMHr{Te o6exrra u Qopunpanlu
6azara AaHHr,r;

5. ,{e@unuqur na unr[opMaqr,roHHtrte KaHaJrR, no3Bor.sBalla o6uenrr Harr*-
Qopuaqua, reHepr.rpaHero rr r,r3MepBaHero Ha peaJrHr{ curHaJrr,r Aa ce [peAcraBrr Ha
eAHO rr cbrrlo KoHrlerrTyaJrHo HEBo.

Crpyrryprrri rpaQoBr,r Mo.qenu

Crpyrrypnure rpaQu ca AonbJrHrrreJrHo cpeAcrBo 3a onuca-
HI{E HA NPOIPAMHI,I C}ICTEME, BKJIIOqEHO B MOACJIA HA NPOIPAMIIOTO OCrITYPCBAHE.
OcnonRoro r{M rrpeAr{McrBo e HarJreAHara rrpeAcraBa, Ko.sro AaBar 3a nororltrTe
AalIHtr, crpyxTypara Ha ctrcreMara r{ BgauMoAeficrBusra B crarr{Ka H Ar,rHaMr,rKa.

B pa:rnex4aHr{r noAxoA ce r{grroJr3Bar crpyKTypnn rpaQu, ocHoBaHH Ha rroro-
qII'Ie AaIIHE n cucrervrara [4].

Pa:pa6orena e rpar[uuna Horarl[s 3a npeAcraB.sHe Ha crpyxryprrlrre rpatlu, na
6asara Ha Korro ce paspa6ornar rpaQonu MoAeJrr.r. ![acr or rpa$uvnara Horarln.s e
noKa3aHa na Qnr. 7.

B gaxlroqenrre Morar Aa ce HanpaB.sr cJreAHr,rre

Vsnoru

flpeqnoxen e qsnocreH rroAXoA 3a rrpoerfftrpaHe E E3cneA-
BaHe Ha KOMIIIOTbpHTI CHCTeMU 3a ynpaBJreHtre Ha JreTaTeJrHv anapaTr.{, ocHoBaH rra
Qopva;rnu MoAeJrrr Ha nporpaMHoro octrrypfBaEe (rraogenu na Xoap), KoHcrpyK-

EBHE cnequSuraqr,ru Ir crpyKTypuu rpaQu vpeaJrtr3npaH rrpe3 MeroAnre sa peKoH-

Snrypaqur, KoHTpon u nepuQnraqur.
Mo4eltr na fIO onrrcBa o6o6qeno QynrqnouupaHero Ha cucreMar&, rr3rroJr;

snafixE crpora MareMarEqHa reop[s - TeopEcra na ssar.rMoAeficrsarqEre nocne-
AoBarenHE np oue cu i uog nonsna cuequQuxaq ufl , p eaJrngaqua, nepuQn Ka\as v ana-
JIII3 HA CIICTCMATA.

floAxoArr Moxe Aa ce [p]rnara KaKTo KbM E3rpaxAane na 6asosoro rrporpaM-
Ho ocurypsBaHe Ha KCV n CfIHM, TaKatr Ha nprrJroxnr.r crrcreMu.

Paspa6oren e rroB Tr{rr MoAen Ha rrporpaMHoro octrryp sBame - npoqecHo-ar-
peraren, orruqaBall ce c BEcoKa e$errunnocr r.r crerreH nla crpyxrypHo cborBerc-
TBEe c MoAeJrr{paEure o6errn }r MoAeJr Ha B3ar,rMoAeficrnlura, orroBap.flrrl Ha oco-
6enocrnre na KCY na JIA u CIIHM.
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CTPYKWPA

@ur. 7. 9acr or rpaQuvnara rrorarl[r 3a rrpeAcraBrue Ha
crpyr(ryput4 uoAeau na fIO

Tosu vero4 sa crpyKTyprro MoAeJrlrpane 6H MorbJr Aa ce rr3noJr3Ba He caMo 3a
ollrlcaHlre Ha fIO.qper nero 6[xa vouu Aa ce onErrrar rr flpoqecr,rre B eAHa aEaJIo-
roBa cucreMa. ToBa e eAuH HoB Harrr{H 3a onucaHtre Ha ooeKTtr u c}rcreMu, upr,r rofi-
To ce o6pbrrla noBeqe BHrrMaHne Ha crpyKTypara tr oyHKqunre Ha MoAenr{paHrrfl
o6exr R Ha B3ar{Mo4eficrnuero Ha orAeJrHr.rre [poqectr r4 rroAcncreM[I.

llsnonsnanero Ra o6exrHo - oprreHTr{pauo crpyKrypno rrp oeKTtrpaHe (usrpax-
AaHe Ha flO or ctrcreMHr{ o6errn) 3aeAHo c 6noKoBo-MoAynHr.s rroAXoA [o3Bor.sBa
onpocreHo peaJrr.r3r.rpaHe Ha npor{3BonHr.r crpyKTyptr Ha KCY u CIIHM,

Merogrr 3a KoHTpoJr tr AEarHocrEKa Ha KCV, 6aenparq ce Ha trMrrrarltronHo
MoAenlrpaHe Ha ABtrxeHr{ero Ha JIA u n4enrnr}uraqnr Ha Koe(buqEeHTlrre Ira pa3-
JroxeHlre Ha rrpexoAnnre Qynrquu B peA na Synxquure Ha yonu, rro3BoJltBa orK-
pnBaHe Ha Bne3arrHr{ orKa3tr n 6asHo E3MeHsuIu ce, nporpectrBHr{ orKJroHenus B

peanrro BpeMe.
Mero4rr 3a peantr3arlna na xonr[nrypa\vfiTa ce ocHoBaBa Ha [poqecHrr u [po-

rleAypHrr rurroBe AaHHtr, AuHaMurrHE KaHarru n na6op cncreMnr.r o6exrr.r. Tofi Aasa
BG3MOXHOCT 3a r{SfpaxAaHe Ha npHJrOXHtr CTTCTeME rlpe3 [porpaMHa reHeparlur.
,{ualoronurr rroAxoA 3a nporpaMHa reHepaquc Ha rrpuroxnncvrcrelnr,v. e npuuqlil-
Ho HoB ga.KCY ua JIA u CIIHM u no3Bor-sBa peanu3arlus Ha rxupoKa raMa MoAe-
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ntr. BaxHo rIpeAEMcrBo Ha MeroAa e Bb3MoxHocrra 3a cneqtrQrlqrlpaHe Ha rrpor-
paMnoro ocurypflBaue Ha MHoroMarrrr{Hntr KCY n CIHM.

Merogure 3a KorrrpoJr n nepu$uraqur rro3BonrBar cb3AaBaHe Ha ctrcreMu c
BEcoKa HaAexAHocr qpes npeABaprrreJrno AoKfrrBaHe Ha KopexTriocrra sa fIO u
na6mogenne Ha cr,rcreMara B peanHo BpeMe. flpegnaouaueHr{ ca sa pa6ora c 6ro-
KoBo-MoAynHrr ctrcreMn c [peABaptrreJrHo 3aAaAeH na6op or crpyKTypn. MeroAtr
3a KoHTpoJr qpes lpororoJru Ha Xoap e nptrHqxnHa HoBocr B KoMnroraprrnre cuc-
TeMr.r 3a ynpaBJreHtre.

frasHoro 4ocrofincrno Ha rrpeAJratanvs. noAxoA e HeroBara q-srocrnocr u
Eb3MoxHocrra 3a rrocraraHe Ha onpeAeneHa crerreH Ha yBepeHocr n pa6orocno-
co6nocrra Ha crrcreMara [peAn rroJrerHuTe vt3rrnranvfl.
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An approach for the flying
vehicle computer control systems design
and study, based on the Hoare's models

Peter Getzov, Plamen Christov, Plamen Angelov

(Summary)

The paper is an introduction to a series ofpapers. It concerns
the particularities and problems of the unpiloted flying vehicles computer control
systems design and study. A general view of the developod approach is considered,
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which includes: an object - oriented structural design; a half-physical modelling on
all stageg of the studi; software rnodels'(Hoare's m-odels) and formal methodsithe
program systems verification method; the system working capaoity control method,
based on the Hoare's trace model; the system configuration defrne method, and es-
pecially the real-time identification method, based on the Walsh's functions; the sys-
tem configuration implementation method; -the real-tirne modeling methods; ihe
half-physical experiments validation methods.

The main advantage of the approach is its completeness and the possibility to
study the system working capacity before flyrng experiments.

The methods and models are described briefly in this paper. The further
detailed description will be an object of other papers.
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