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Abstract: 
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ibrmalspecilication andvcrii lcatiortis an importattt prerequisitelirr achieving thekel,fcatures ofcoritrol s,vstcm sollu,are,
such as{unctionalit l,. reiiabil ity, usabilit ir. efficiency. portabilitv andmaintainability. Ther mnin goal cl1' the reportis ro investigare
irndpresentan approachlbr develtrpmcnt o1'control s1'stcntsusing timedliOarrtomata.The proposedtrpprorich isil lustrated by,a casestutly'
r rs iug I t {a i la l r /Simu I in l i .
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BbBEAE,HI,IE

B cr,Bper\,reHHoro fGBKaBo L1 opr4eHTupaHo K'L,M KJrr4eHTa
aBToMara3r4paHo npou3BoAcrBo pa:pa6orrcura Ha corfryep sa
yrpaBneHue e c:bulecrBeH Qaxrop, roilro H3HcKBa
3Har{r,rreJrHo BpeMe u SunaHcoBH cpencrBa. Heuo rroBeqe, Bce
ro-qecro ce Hai{afa a-irropHTMHTe 3a ynpaBneHze Aa 6r.qar
aAanTnpaHH KbM HoBlt CUeHapHH Ha IpOH3BOICTBO.
Hapacraaulara cnoxHocr Ha cbBpeMeHHHq co$ryep v
IloBI4IrIaBatuHTe ce H3HcKBaHH g Ha norpe6urem no
orHoueHHe Ha cuf)/pHocr H t!1'unuuoHaJrHiz B:b3MoxHocrr4
Harrafa rd3rroJr3BaHero Ha HoBr4 rroAxoAr4 frpu pa:pa6ornara Ha
coQryep B cucreMr4Te 3aynpaBJreHr4e. Crrlacno craHAapra
ANSI/IEEE 610, co$ryepbr 3a ynpaBner{He Ha npouecr4 e
npnnoxeH coQryep v Karo raKbB HetoBHTe Kar{ecrBa
cT,riracHo craHnapra ISO/IEC 9725 vorar ta 6sl.ar oqeHeHr4
sa 6asara sa 6 rlroqoBn xaparTepncrtrKrr: SynxuuonzL'rHocr,
cuf)'pHocr, ra3rro13BaeMocr. e$exruauocr, npeHocr4Mocr H
Bb3MoxHocr 3a noAnpbxKa |].BaNua pon.s 3a flocrufaHe Ha
Te3H xapaKTepHcrr4KHoKa3Ba H3noir3BaHero Ha Sopnaa-uHlz
MeronH npu T-f,xHara paspa6orxa. Cilcrenar4Te 3a ynpaBneHr.re
N{ofar la 6r,nat SopnaalHo onr4caHu c pa3nulrHr.i AHcKperHo-
ct 6utuituu Mo.qeJrH Karo:pa3nr4qHr.t lrogn{ruraquu kI
pa3rrr.rpeHr.{r Ha BpeMeBr{ aBToMatul2), Mpexu Ha llerpra [3],
Grafcet/SFC [4], (ropnla-uHra e3uu]r vrv Mpexu or

QyuxquoHa,ruu 6:roxoee, 6asupauu Fra craHlapruTe IEC-
61 13 1 [5] u IEC-61499161.

Uen Ha AoKnaIa e na r.l3cJreABa 14 npeAno)KunoAxon 3a

$oprura,rua cneqrldtraxarJtl u nepu$uxauvs. Ha cHcreMH 3a
ynpaBneHHecr,r3rroJr3BaHe Ha NleToIa Ha BpeMeBHTe BXOAHO-
H3xo.qHH aBToMaru (nperrleez I/Oanrol,rar), no3BorqBaulr4
MO.qenHpaHe Ha noBeAeHueTo Ha eneN,reHTrzTe Ha cHcTeMaTa 3a

vrpaBneHne. Karcro Lr r-sxHara $opruauua eepu$uxauur.
flpeg,roxeHuqr no.qxon e npHnoxeH 3a HMilr'reMeHTaulItra Ha
\ npaBilqeM Ar{cKperHo cr,Snri.reu npouec B cr.lcTeMa oT Tpr.r
pe3epBoapa. HaN,{r4parua ce B Karenpara ..Anrovaru3auvfl, v
nDouecHa un$opivlarr4na" Ha Pvpctilrl Yulanepcnrer n Boxl'u.
Tpirie pe3epBoapa fipei\,{rzHar ilpe3 3a,qaJeHa
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Aox,raqsr e cl4creMarr,I3l,rpaH s 5 qacrpr. CreI ereeAeHuero, B
,tacr 2 canp e^qcraBeHr4 HaKp arno Bp eM eBure l/Oasrou arn. 9acr
3 enpe.q,roxeu [oAXoA 3a rf opnaa-uua cneuuQuxaqu.s L4
HN{nJe\,reHTaqH-q Ha cI4creMH 3a yilpaJreHueHa lasata Ha
B p e N { e B r . r r e I / O a e r o N { a r p r . B q a c r 4 e l p e A c r a B e H a

i{nlocTpauHq Ha [onxoAa 3a cnoMeHaTa no-fope cHcTeMa oT
rpn pe3epBoapa. Haxpaa ca HanpaBeHH HrKor{ a3BoAH
OTHOCHO IIpenHMCTBUta v HeAocTaTbrlHTe Ha npeAnox(eHr,rq
noAXoI H pe3ynraTl4Te oT HeroBcr|o TecTBaHe.

KPATKO BbBEAEHI4E B bBBPEMEBHTE BXOAHO-
I43XOTHH ABTOMATI4

He.qereprurEHHp aHHrrBp ev enul/O aeroNa arA f
ecHcTeMa,npeAcTaBn.sBaula HapeAeHa nocJreAoBaTeJrHocr oT
irer e.[eN4eHra[7].

At=(Z,V,W,Ly,z) (1)

KT,ACTO:

Z - ttloxecrBoro Ha cbcro-sHuflTa

V-usoxecrBoro Ha BXonHHTe cr.rMBoJra

l4l - uuoNecrBo Ha r43xonHrrre cr.rMBoJrrl

Lr - xapanrepr.rcrr.rrrHa Qynxqlrq
Z0 - HAqa,trHO CT,CTOqHHe

lltuauuxara Ha l/OaeroNaarce npelcraBs r{pe3

xapaKTepr,rcrHqHara rfynxulu (2, 3), Koqrorpueua crofiuocr

eALIHI4IIa,aKoe B cvra(z',w,2,v, r)!, Koero o3HarraBa/ rre

npexo4br e geQl,rHl.rpaH r4 cr4creN{ara npeMr4HaBa or

cT'cTogHr{e zc BXon y, IocTrrfHaTo 3a BpeMe /BcbcTorHHe

z'xaroreuepupa H3xola w 3a BpeMe (t +r).l lpecro-sr B
cbcroqHuero N,{oxe Aa ce 4e$ranupa He caMo c oilpeAeneHa

croi.rnocr, a r.i qpe3 BpeMeBH r{HTepBan 17,,,i,,, T,,,,rrf .
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e,rreMeHTH - o6eKTa 3a y[paBneHue H r(oHTponepa. BaNuo
IpeAL{MCTBO Ha TO3I4 nOnXOA e I]b3l\,{O}i(HOCTTa 3a MonenHpaHe
Ha pea,-IHo-BpeMeBH. xr,r6pttTtHu H croxacrr{r{Hu acreKTH Ha
cHcTeMHTe 3a y[paBneHl4e, KaKTO V 3a ilOIIIOMafaHe Ha
ilpoqeca Ha paHHa eepuQrrxaqrzn Fra ynpaBnrBau{r4t
&'IrOpI4TGI\4 H I]OBeIeHHeTO Ha ynpaBnqBaHaTa CLIcTeh4a.

orrr4cAHr4E HA nOAXOAA

Ha r!lr.I e npencraBeHa rpa$Lr.rHa nnrocrpaufis, Ha
npeAnafaHu.q rtoAXoA, B qusro ocHoBa ca 3 su1a $opnaa-nHu
MoAenH: sa odercra 3a ynpaBneHue, Ha KoHTponepa H Ha
3arBopeHara cncreN{a. @opua,ruara Bepr4Qr.rKarlr4.s ce 6asupa
Ha MoAena Ha 3arBopeHara cucreMa H {ropnla,rHara
cneqia$ilxarln-q Ha H3ticKBaHHqra KbN,i cucreMara (xe,rauoro
noBeAeHHe). l lpu ycleruHa eepH$ilxauvfl Ha Monena c,'reABa
aBTOMaTT{qHOTO feHepHpaHe Ha KoA.

"noqr{crBaHe" e pe3epBoap T1 aa 6r4e uanrnHeH Aofope,
crreA Koero Bogara rpr6na .qa rrpe]r,tnHe npe3 ApyfHTe ABa
pe3epBoapa pr cncreMara rpr6na .f,a 6T,Ae usnpa-:ueHa. B
pexnM "[pou3eoAcrBo" pe3epBoap Tl rpr6ea na 6r,le
Ha[birHeH lorope c BerqecrBo "A", a pe3epBoap T3 rpx6ea 4a
5:rne Hang ilueyl tA-'n c BettlecrBo "8", cneA Koero nBere
rer{Hocru rpa6ea la 6tlar cMeceHH B pe3epBoap T2. Tyx e
npr{ero, qe pe3epBoapu T1 u T3 ce rrr,JrHrr c ABe pa3nr,rr{Hu
BeuIecTBa: a TqXHaTa cMec e npoAyKTtT Ha npoueca. B
nocnenHara qacr, pe3epBoapr,rT3 rp.a6ea la 6r,4e r.{3npa3HeH,
npoAyKrr,r or pe3epBoap Tz rpldea xa 6rle 6yru:rupaH,a
ocralbuuTe or HHcraJrauuqra rpx6na na 6rlar Hgro.leHr4. Ha
@ur.3 npoqecbr e iz:o6pa:eH rpa( uvuo ilo pexnMu u Sazu.
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@ur.1: I4:rrccrpaqvs Ha npeAnafaHr{r noAXoA

rrPr4rroxEHr4E HA TTOAXOAA

Onucauue rua o6ercma 3a ynpalJteuue.Olewr-sr 3a ynpaB:reHr4e
[peAcTaBnrBa cHcreMa or Tpr.r ocrroBHH pe3epBoapa (T1, T2 l.r
T3) u eliaH cnoN{afarereH pe3epBoapT., .{eBer BeHTHna r4 ABe
rroMrru ($ilr.2). CnouarareJrHa.sr pe3epBoap cr,AT,px(a BoAara
3a IIbIIHeHe Ha OCHOBHHTe pe3epBoaph nOcpeACTBolv{ IIONiIII4TO
Pl H P2. saxpaHBaulH pe:epeoapi.r T1 u T:, pecnexruBHo.
Ociroeuure rpl.r pe3epBoapa ca cBr,p3aHH c aBToMarr4r{HH
BCHTI, IJ IH HA HHCKO H BHCOI(O HHBO. KINA SCEXI4 OT OCHOBHHTC

pe3epBoapHca N{oHTHpaHr4 nO neT AHcKpeTHH CeH3Opa 3a
HLIBO, o3HaqeHH c Si ,  KbAeTo i :7,2, . .  . ,5,  KoHTo ca
HoMepHpauH BT,B Bb3xolsu pe,,l. AeroMarHrrHare BeHTr{JrH ca
o6osHa.reHu c Vp.H u.uu Vp,'L, KT,ifero k u m ca HoMepara Ha
pe3epBoapilTe, N,Iex.qy KouTo ce HaMHpa cT,oTBeTHH.rr BeHTHJ'r,
H norca3na, qe BeHTHT'IT,Te MoHTLrpaH Ha BHcoKo HHBo. aL- na
HHCKO Hr4BO. c N4VCa o3Haqer{H pbqHo ynpaBrurBaHare
BeHTHJTIT B cucreMara. Te Mofar Ia 6T,nar pi3noJI3BaHH 3a
ctiMyJ.IidpaHe Ha Teq B cHCTeh4aTa r4 CBbp3BaT OCHOBHI4Te
pe3epBoapH ct c ciroMaraTe,rlHi4r.

,{erluuu;:aue HG Lt3r;cKEarnltu}'rl K1t.it

. i , t lpci6Jteri l te.B cncrcirtala rpnSBa le ce
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Dei]'rr,i3Hpa fipouec.
"'I lpotr:ec.lcrtso" u

Qur.2: Cxeua Ha cr4creMara or rpu pe3epBoapa

J o6er. 'r  3a .. /npaBrleHrre
t '
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w)twtnnaa
watwu Ll t_t Ll
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@ur.3: Hnrocrpaunq Ha npoqeca

trfoden ua o6ercnn 3a ynpasneuue.Monetbr Ha ynpaBnqBaHara
cucreN{a e [peAcraBeH B ABe Qoplalr - c xapaKTepr.rcraqHara

dryurqur or Ta6;r.4. H qpe3 nuafpar\4ara Ha npexoAHre Ha
cbcTo.sHH.sra Ha I/OasroNaar, npeIcTaBeHa ila (Dur.4.

Mo.qelm noKa3Ba Bc.f,Ka $asa or [poqeca: Karo cr,cro flHzflTa
Ha Monena ca npencTaBeHH qpe3Hr,rBaTa B OCHOBHUTe
pe3epBoapH, BXOAOBeTe npexcTaBn.sBaT crrrHajrHTe,
onpeAen.suu rroJ'roxeHHeTo Ha pefynHpaluHTe opfaHr.r, a
Lr3XOAr4Te [peAcTaBnrBaT Hafr - Br.{CO KHTe IO CTHf HaTr4 r{HBa BT, B
Bcenrz pe3epBoap 3a Bc.fiKa Qa:aHa npoqeca. MHoxecrgoro Ha
cb,cro.sHr{sra e npeAcraBeHo e Ta6.q.l rr npencraBnrBa
N4HoxecrBoro Ha Bci4r{Kpi crorilrocrn. Ha cbcroflHl4t\Ta Ha
o6exra 3a )/npaB.rleiJr{e. B oSrlns c,[yiiaij roii i i icxi€ n?
i t n e l 5 I r J P  n n e r  )  1 A  n c c  a ] f , r " i r ).- pa3xlii lHl4 cbcTotHi4r. T"bi4 KaTo tsbB BCeKr.t
pe3eilBoap rer{Frocrra h,ioxe .qa 6T,Je ua 6 pa:,rriqHil HriBa.
C:r.izicHo Je dli, lr, i lrDanre're ri3i4cF{BaFu.ie ri 'nii viip?iB,rirre ivi&.fi l



[o3Bo,freHH cT)cro.gHHt. MgoxecrBoro Ha BXoAHure ci4N,rBor'IH

e MHo)KecrBoro or BcHr{t(H ctofrnocru, KoHTo Mofar na
3aeMar BXoAoBere, a roBa ca Bcr4qKH BT,3MOxHLI xov6uHauuu

or nonoxetr4q'ta Ha perynHpauluTe opraHn. 3a xoHxperHuTe

i.r3i4cKBaHuq re3u rcou6unaul.ru ca 7 H ca noKa3aHH B Ta6it.2.

MHoxecrsoro Ha r43xonHHre cr4MBoJrH (Ta6,r.3) e

MHoxecrBoro or Bcar{KH crofrnocru, Kol,rro npueMar

H3xoAHre. B o6uri.rs clyuafi o6ertrr 3a y[paBneHue Moxe Aa
uva 125 pa3nHr{HH H3xoAHrz cAMBoJra, rrfi raro BceKLr or

Tpure pe3epBoapa HMa tro 5 6uHapnu ceH3opa 3a HHBo.

Haryoxenure H3r4cKBauHq B'bpxy yrrpaBnreMara c14creMa

orpaHurraBa Bb3Mox(HHTe r.r3xoAHH cHMBoJ,'rH no 1l BeKTopa,

BceKr4 c rro 3 e:reiuenra. CrofiHocrra Ha elreMeHTr,rre Ha

BeKTopa rroKa3Ba HoMepa na Hail-eucoKrlfl ceH3op, xoiiro e

rocrr.rrHar or reqHocrra BT,B BceKr4 pe3epBoap. B H.sKoI,r

cnyqar4rrpoMqHaTa Ha cbcTorHr4To 3aBHclr He caMo oT BXoAa,

rio ii or BpeMeBh HHTepBarr, irofiro e r43BecreH a ce Ao6asq
KbM cborBerHr.{.s npexoA. B cnyuaHre, Koraro BpeMero He

oKa3Ba Bilr4flHlde Bbpxy [pexona, BpeMeBrzr r4HTepBar ce
r  r '  *  [ f - t .  : - : J

A e Q H H H p a  K a T O  "  
*  

t ' r '  
" J .

fiuaipalrera sa I/O aBroMara ($ur.a) rroKa3Ba rpexoAure
MexAy ar,crorHuqra. Bcercu npexoA e o3Har{eH c vlw, Koero
O3Har{aBa, qe npeXOAT,T OT TOKyUIO CbCTOqHHe Z KI'M
cneABauloro cr,crotHxe z' ce ocbrqecrBqBa c BXoA v H r43xor,
w. 3a HqKopr or [pexoll4Te e r43noJr3BaHo BpeMe, cbfJ'IacHo
Ta6n.4. Crcro.gsu.sra B AuafpaMara ca o3Har{eH}r c rexHrzre

HoMepa, a cborBercrBaxluTe r4M BeKTopH ca Ao6aeeHH 3a no-

ao6pa Hnrocrpar-Iuq. Bxoroeere r.r H3xoArdre ca npeAcraBeHr.r c
TexHHTe KolrdpaHH croilnocru. [uarpauara r]oKa3Ba, r{e

fipouecbr o6pa":ysa qprKr,Jr, npn rcofiro Har{a-rrHoro cbcroqHue
cbBtrana c nocJre.{Horo cr,cro.f,Hrde Ha npoueca. flpexo4rr
Mexny crcros,Hprs 5 u 6, Halpr{Mep, noKa3Ba, qe

Heo6xoArzNauq BXo4 e v:4, Koero o3HaqaBa orBap.sHe Ha
BeHTr4Jrr.rTe Ha HT4CKO HIIBO Ha Tpr.lTe pe3epBoapa.

feHeplapanuqr r43xon uua croftgocr w:2, a cborBerHr4flT
BeKTop e [,0,0], Koero [oKaiBa, r{e caMo ceH3oprr S1e
pe3epBoap Tt e AocriifFiar or rer{Hocrra. To:i.i npexoA

[peAcraBq pr3npa3BaHero Ha pe3epBoap Tr, a BpeMero,
seo6xoAuuo 3a rrt:rHoro H3ToqBaHe Ha rerrHocrra e Ao6aBeHo
KT,M Ar.rarpanaara (r:207s. )

Ta6n.l :  KogupaHe Ha
CT,CTOf,HH-[TA

Ta5n2: Ko4upaue Ha
BXOAOBeTe

, , . t '  
I '
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orBoprz V12L
orBopr.r VlZL uY23L
orBopH Y12L.Y23L n
V3OL
exrroqu P3
orBopn V23L n V30L
orBoDH V30L

fa5,r.3: l{<xupaue sa
rl3xojlrrfe
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ll4oden He ynpalneHuento.Ynpayir-sBarqu-sr anfopr4TbM e
peanl43upaH or Syuxuul, Ko.qro cB'bp3Ba BXoAoBere kI
H3xoAI4Te Ha KoHTpoJrepa. Bxo4oeere Ha Synxuu.ara ca
BpeMero l, nxo4Hl,rxr BeKTop ,, H npoMeHJruBara ZCur, a
x3xoAI4Te ca r43xoAr{r4"sr BeKTop 1tr H rrpoMeH rrvBara zllext.

Peanusa4un Ha cucnTewama 3a ynpacneHlte. ElevenrnTe Ha
aBTOMaTH3HpaHaTa CHCTeMa Ca: KOMnrOTGp, KOHTpOJrep,
roJIeBa rrrrHa PROFIBUS, npeo6pa:yBareJr, perynnparrlr4
opraHH u ceH3OpH 14 Qa OnHCCaHH HaKpaTKO no-Aony.
Crpyxrypara Ha crlcreMara e noKa3aHa Ha Qur.5.

. Kovnrorbp, Ha xofrro,n cpeAa na Simulink,ce Harrrupa
nurep$eiicrr, 3a BpT,3Ka c KoHrponepa. Ha Hefo e
H M rr Jr e M e Hrr4 p aH y n p aB Jrr B aul H r an f o p i{r'b M.

e KoHrponep - npenaBa cr4rHaJrr4Te lvrex(n)' KoMnrortpa 14
crzcreMara or rpri pe3epBopa. Toii e ni4peKTHo cBr,p3aH Kbj\,I
KoN{nrortpa fi KocBeHo cB'bp3aH rrlr o6exra 3a }'npaBJ'reHue u
npeo6pa:y'BareJTr. qpe3 KoM)'Hr4Kaui4oHHa [rur{a.
Kourpo,repbr e H3irorBar,i caNlo .la i lpe,qaBa cHfHalHTe or
KCN{ nlorbp a Kb \,{ r,incra.lat It {tra. Y np asJqBauli4 sr anf opt.{T'bhl
e r4ircTa-rl hpaH Ha rioh{nioT"b.ila.

. l lo-re na rur.tHa Pi?-OFIE US - ci-rl, i l?Ba iior.irpo,tepa.
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curHa-[Hre. [peAaBaHr4 Mexry KoHrponepa r4 o6exra 3a
ynpaBneHHe.

o ArailTep - ocnfypqBa 3axpaHBaHe 3a pefynupaulr.rre
opfaHH.

n llaue,r 3a pr,rrHo ynpaBneHue - cxyx(pr 3a pr,r{Ho

)/rrpaBneHae Ha noM[llre. Koraro ro3r4 naHerr e [peBKnroqeH
Ha pr,qeH pe)Kr.rM, ynpaBneHi4eTo oT KoMriroT6pa ce fipeKT)cBa.

n flounurer,r BeHrHnHTece yflpaBn-sBar or KoHTponepa Karo
flonyqaBar BXoAHHTe cH cr{fHa;ru or Hefo. CeH:opure
feHepHpaT H3xoAHTe Ha cr4cTeMaTa or rpH pe3epBoapa, KoprTo
pecneKTr.rBHo ca BXoIoBe 3a KoHTpOnepa.

flporpartara, H3noJ'I3BaHa 3a I4rvrtureMeHTar\wflTa Ha
KoHrponepa e pa:pa6oreHa B cpera na MATLAB/Simulink.
Tq ocb[IecrBqBa Bpr,3Ka c HHcraJrar\r4flTa H u3BbprxBa
KoHBeprHpaHero Ha cHfHanHTe or o6exra. Eroxoeere,
BKrrorreHu e Simuiink luafpaMara ca cneAHrire:
o ,,Source" 610r, xoiiro [peAcraBq cucreMara or rpI,I
pe3epBoapa ra npeo6pa:yBa cHrHanHTe or ceH3opuTe e 6y,reeu
crofigocru. Tesrd cHfHa!'rH [peMr{HaBar npe3 ,,Bus" 6roK I4
Morar Aa 6rlar Bn3yanv3rpaHkt rrocpeAcrBonr..Scope"
6rorcoee.

o ,,Bus" 6.qor e cB6p3aH xr,v,.Scope" 6roKoBe

o ,,Constant"6roKoBe, cr'orBercrBar Ha perynnpaulr4Te
opfaHu, Karo npoMqHara ua 6y,reeara crofinocr Ha re3H
6,roxone, npeBKrror{Ba craryca Ha cr,orBerHuq perynupaul
opfaH.

r ,,Sink" 5,rorc, npeo6pa:1,na 6y,renure crofisocru or

,,Constant" 6roxosere ts cttfHa-rlH 3a pef)/nuparilure opfaHH.

. .,Scope"Sroxoee u:o6pasnear cHfHa.rHTe or ceH3opHTe.

---{ l*& PROFIRLTs

@ur.5: Crpyrcrypa Ha aBToMaru3HpaHara cr.rcreMa

KpafiHum Br{if Ha 6,ron nuarpaMara e Simuiink e noKa3aHa Ha
@nr.6. 7]o6aeenn ca 6loxose, H3rroJl3BauIH ytrpaBntrBau{Ht
a,tropl{T6M c Uen H3[bJlHrBaHe Ha AaleHara 3aAar{a. Bcexu

Ao6ageFI 6,'Iox e oIrHcaH no-ronv:

o "Conkolier" 6:ror npe,qcraBr rioHTponepa, rcoiiro e
HMrneMenrnpaH non cpop,rrara Ha I\4ATLAB rpyunurz_x.
Bxo.4oeere My ca:

- u - BXoneH BeKTop. HeroeHre crofiuocru ce 3ape)Knar

!HpeKTHO OT Cr4CTeMaTa 14 npe.qcTaBrT cr.rfHa.lrHTe oT
Ir.{cKpeTiJr4Te cer13cpH,

- t - TeKYIIO Bpei\.te Ha eKc[epltN,{eHTa.

- zCut - i l i to\{cuiri iBA. Kof i-o nilercrapr croiiHocrra Ha
T c t ' : \  u i J r o  c t l c l o r i i i : a .  i i ; r . l _ ' r i t c  L l :

- y - H3xoneH BeKTop- HeroBprre crofinocru ynpan:rrear PO
HA CI{CTEMTA.

- zNext - ilpoMeHrwrBa, Korro flpencraB{ croiisocrra sa
crle.{Baluoro cbcrosHI,Ie.

c "Delay" ctxpaHrBa crofinocrra Ha zNext rr octulecrB.sBa
Heo6xo4rznaara Bp:b3Ka Me)Kny zCur u zNext.

o Eroxrr "Mux" cB6p3Ba BcHr{KI4 Lt3xoAIz Ha cucreMara
3ayJlecHeHo H3rIoJI3BaHe e 6roKa "Controller",Karo eJIeMeHTH
Ha BXOIHTZT BeKTOp U.

o E,rort,r "Demux" 3a pa3nI4Ka or 6rona"Mux", pa3Aenq
eJIeMeHTHTe Ha H3xoAHuq BeKTop yor 6lora"Controiler":a
H3npa[IaHe KbM C6OTBeTHI4Te IlOMtIu H BeHTHJTH.

o Brorrr "Digital Clock" ocufvp-flBa reKy[loro BpeMe Ha
eKcrrepr4MeHTa.

r E;roxrr "Data Store Memory" e seo6xoApirur 3a
rro6annara npoN,reHnr4Ba CurTime. 4etpiauupana Br,B

Qyuxqulra, mfi Karo rq r43ucKBa co6crseHa rraN4er.

3AKIIOqHi4E

[orra4rr flpencraB{ roAxor :a tfroprrla,rHa cnequ$HKaur.rs H
HM[JreMeHTA\t4q HA CI4CTeMH 3a yrrpaBneHHe c H3noJr3BaHe Ha
BpeMeBH IIO aBTolvrarr4. florfxolr,r e Hnrocrpr.rpaH c
ronxoArul npraruep.Ha ro3rr erar Ha pa:pa60TKa npoBepKara
Fra N.rorena 3a ynpaBneHue e H3BbpueHa Ha Sasara Ha
ilpocneAtrBaHe Ha peaKrlr4jrTa Ha Cr4CTeMaTa npH BHaC.qHe Ha
CMYIICHHq, IIPC3 OTBAPflHC HA EAHH ld'III4 BCI4qKI4 P6I{HI4
BeHTr.rrH. KarorexHl4x't Ae6ur Moxe ra ce ilpolvreHr, TaKa r{e

,ra ce uaS.lioxaear pa3nuquu peanHpi cJryqau. flpt
CI,I\1\'IAUH,qTA CA BT,3MO)kHU CNCAHHTC CNYqAH:
r Korato ce cr.iN{},J'rl4pa cT,cro.sHrle, Koero e o6xeaHaro or
N{Ofera. nporlecr,T ce u3IIT)Jrr]_sBa cT,firacHo rrpeABapr4TenHo
,leQHHHpaHr.rre H3ncKB aHHfr .

o $ c,r)'Lrarire Koraro cucreMara nonaAHe B
cr,crorHr.reHeo6xsaHaroor N,roAena, rrpouec:6T HapytuaBa
H3HCKBAI]HSTA.

i"""1 i^-***-******--)

W;u

<Dur.5: E,roxoea rr4arpa\,ra 3a )'ilpaBiieHue Ha npoqeca

Te:a pe:1,rrrurr nairafar r.r3Bo.{a, qe 3a la ce lrs6erHar
cJ'ryirauTe or BTopara cpirvaui4r e ;;eoSxoni,ii ' io pa3paSorxara
Ll frpHJlafaHero Ha crparefr4r 3a pe xcnQurl'paLlHrrna
KOHTpOnepa B pOarli lo BpCivie fipt.i i lotBaTa ija l iei43npaBHocrr.i
n oOerra 3a \,t:paBjler]He. i-1e:aeric]i: it) or t 'o:ri l detrocrar]K.
H3rro J3 Bauero H?. I /Caero r.rarie :a (l opl,i e_lHa cn euu {; lrrauii; i t.r
l ' i \ i l l , i leh.ieHTai_llari Ha ciiCTei,i i i  3a \'nitaBiciirle aintiTe;{iaBa Ii

1

i,A \:r+)nB.rlelilIe tlT i

I'lrI felerB(rill-'(r

Er-rr.rprn'r
ceHioilrr



5e:cnopHu [peALIMcrBa,KoH'I]oMofar Aa 6rlar o6o6ulenn,

KAKTO CJIENBA:
o I4:no.nsBaHero Ha BpeMeBH IIO aBToMarH [o.qnoMara

rpoqecuTe na Sopua,rHa eepia$uKatrut Ha pa:pa6orKuTe,
qpe3 KoeTo ce rapaHTHpaT eAHI4 oT ocHoBHI4Te I43HCKBAHVS.

Kr,M co$ryepa 3a ynpaBneHLIe, Karo: {rynxuuonaJlHocr
cHfypHocrH [peHocHMocT.

. CrgAaAeHara r{pe3 [oAXoAa Bb3MoxHocr 3a MHoforparHa

aBToMarLrqHa HM[reMeHraunq Ha pa:pa6oreHut co$ryep :a

yflpaBneHne rapaHTHpa eQexrueHocrra I4 JlecHara noAApBx(Ka

Ha coQryepa.

. Ocurypsea npo3paqHocr Ha KoHTponepa, Kotro

BKJ'ilOr{BaBb3MOXHOCT'ta 3a JIeCHO r{ 'CHO [pocne.4qBaHe Ha

noBe.4eHrlero Ha KoHTponepa B MoMeHTa vlfi4 e 6rl,Isxo

6rAeule, KaKTo 14 peuHTep[pernpaHero Ha anfopnTrMa.
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