
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 2(3),  2007 

 94

 

sazom mowyobilobaTa kompleqsuroba, rogorc efeqturi  

meTodi saimedoobis da sizustis gazrdisaTvis 

 
ilia miqaZe, TinaTin kaiSauri, Salva naWyebia, nana miqiaSvili  

saqarTvelos teqnikuri universiteti 

 

reziume 

 asm teqnikur mowyobilobebSi ucabedi, myisieri mtyunebis mimarT, saerTo 

CanacvlebiT da aRdgeniTma mudmivma rezervirebam didi gamoyeneba da gavrceleba moipova. 

rezervirebis am meTodis upiratesoba Zalian farTod gamoiyeneba kompleqsirebad sazom 

moyobilobebis dros mimRebebis analogiur gamosasvlelebze. aseve efeqturi gamoyeneba 

moipova avtomatikaSi lokalur qvesistemaSi. Warbi informaciis gadamamuSavebeli 

mowyobilobis qvesistemebSi Zalian xSirad aparaturuli saSualebebi aRdgenis funqciis 

sarealizaciod gamoiyeneba. saimedoobis arsebiTi zrda miiRweva im SemTxvevaSi, roca 

Warbi informaciis algoriTmis damuSaveba daiyvaneba sxvadasxva sazomi xelsawyoebis 

signalebs Soris logikur operaciebamde.  naSromSi gamokvleulia saimedoobis modeli 

paralelur-rezervuli sistemis CanacvlebiT da ara arsebiTi SezRudvebiT, mtyunebis da 

aRdgenis ganawilebis kanonebis nairsaxeobaze.   

sakvanZo sityvebi: mtyuneba. aRdgena. saimedooba. efeqturoba. 

 

1. Sesavali 

 

sazom mowyobilobaTa sirTule mdgomareobs imaSi, rom isini erTiandeba saerTo 

kompleqsur sistemaSi da gamoiyeneba fizikuri parametrebi an funqcionalurad 

dakavSirebuli sidideebis gasazomad.  

nebismieri kompleqsuri sazomi sistema (kss) iZleva gazomvebis cdomilebis 

Semcirebisa da saimedoobis mkveTrad gazrdis saSualebas struqturuli siWarbis 

angariSze [1,2,3]. 

struqturuli meTodebis gamoyenebisas saWiro sizustis da saimedoobis 

ganxorcieleba warmoSobs (aparaturul) struqturul siWarbes, romelic saSualebas 

gvaZlevs miviRoT informaciis siWarbe, rac sakmarisia parametruli mtyunebis 

gamosaricxavad, Tu aramuSamdgomareobaSi myofi sazomi mowyobilobis raodenoba ar 

aRemateba dasaSveb zRvars. 

kompleqsirebadi sazomi sistemis gamoyenebisas warmoiSoba mTeli rigi amocanebi, 

rogoricaa optimaluri algoriTmebis damuSaveba da maTi aparaturuli realizaciis 
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gzebi, kompleqsirebadi sazomi mowyobilobis struqturuli sqemis amorCeva, masSi 

Semavali sazomi mowyobilobebis dasaSvebi sizustis maxasiaTeblebis da saimedoobis 

Sefaseba. da sxv. 

 

2. saimedoobis maTematikuri modelis ageba 

 

vTqvaT, kompleqsirebadi sazomi mowyobilobaTa sistema Sedgeba m muSa da n –m  

sarezervo mowyobilobisagan. muSa sazomi mowyobilobebi mtyundeba α1 intensivobiT, 

xolo rezervirebuli - α2 intensivobiT. mtyundebadi sazomi mowyobilobebi gadian 

aRdgeniT samuSaoebs, romlis Sedegad isini iZenen pirvelsawyis sizustes da saimedoobas.  

kss emsaxureba erTi saremonto brigada, Tu mtyunebadi gaxdeba mowyobiloba, maSin mis 

magivrad CaerTveba rezervuli mowyobiloba,  Tu am momentSi erTi mainc muSa 

mdgomareobaSia, romelic rezervSi imyofeba.  

gadamrTveli mowyobiloba miiReba absoliturad saimedod. sazomi mowyobilobis 

aRdgenis drod miRebulia nebismieri ganawilebis kanoni, Tu SekeTebuli sazomi 

mowyobilobis raodenoba gadaaWarbebs m –s, maSin dadgeba mtyunebadi mdgomareoba, roca 

sistemas aRar SeuZlia gaagrZelos Tavisi funqcionaluri daniSnuleba. 

maSasadame, muSaobis nebismier momentSi unda iyos m muSa mdgomareobaSi myofi 

mowyobiloba da mtyunebadmdgradi mowyobilobebis raodenoba ar unda aRematebodes N = n 

– m. aq mxedvelobaSi miiReba, Tu naucbaTevi katastrofuli mtyunebis raodenoba ar 

aRemateba dasaSveb raodenobas, maSin aRmdgeni funqcia da misi sarealizacio organo ise 

aris SerCeuli, rom gazomvis cdomileba ar aRemateba dasaSveb mniSvnelobas. aRvniSnoT: 

G (u) albaTobis funqcia (remontis) aRdgenis drois Sesrulebis albaTobis ganawilebis 

funqcia.  

RK (t)  - albaToba imisa, rom drois t momentSi kss aqvs  K  raodenobis 

mtyunebadi mowyobiloba  

);1,0( +−== mnNK  

 

( , )K t u d uτ  - albaToba imisa, rom t momentSi sazomi mowyobiloba, mtyunebad 

mdgomareobaSi Seadgens K< N, erTerTi imyofeba remontSi ukve )( duuu +≤≤ ξξ  drois 

ganmavlobaSi. 
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1N n m= − +  - mtyunebadi sazomi mowyobilobebis raodenoba, romlis drosac 

warmoiSoba sistemis gaCereba - mtyuneba . 

m  _ aris sazomi xelsawyoebis raodenoba, romlebic erTdroulad moiZebneba 

samuSao reJimSi. ganxiluli rTuli  albaTuri modeli kerZo SemTxvevebSi SegviZlia 

ganvixiloT, rogorc SemdgomSi qvemodelebi:  

1) cxeli rezervireba 1 2α α=  CanacvlebiT; 

2) civi rezervirebiT 2 0 ;α =  

3) mudmivi rezervirebiT m n= ;  

4) rezervireba aRdgenis gareSe da sxva, esaa SemTxvevebi romlebic praqtikaSi 

xSirad xdeba.  

SevniSnoT, rom ZiriTadi maCveneblebeli saimedoobis aris is maTematikuri 

gamosaxulebebi, romlebic miRebulia qveviT. ZiriTadi tendencia konstruqciis da sqemur 

parametrebSi gvevlineba es gamokvlevebi, rac aucilebelia am sistemebis optimaluri 

proeqtirebis da eqspulataciis dros.     

albaTuri msjelobis gamoyenebiT, sazomi mowyobilobis mdgomareobis SesaZlo 

cvlilebebis gamo sistemis cvlileba drois mcire intervalSi (t, t+h), ZiriTadad 

gamoiyeneba naxevradmarkovuli procesebi, Semotanili albaTobebis SedarebiT, SeiZleba 

SevadginoT kerZowarmoebuliani diferencialuri gantolebebis sistema [4 ÷ 6]; 

1
0 0 1 1

0

( ) ( ) ( ) ( ) ;
t

nR t a R t r t u u u du= − +∫ ∫                     (1)  
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2, 1 ;K N= −                                                    (3) 

1
1 1( ) ( );N n N NR t a R t− + −=                     (4) 

 

[1÷4] gamosaxulebaTa amoxsnis Sedegad erTdroulad sasazRvro gantolebebiT 

ganvsazRvravT (kss) saimedoobis maCveneblebs.  
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3. daskvna 

 

naSromSi agebuli da gamokvleulia paralelur_mimdevrobiTi darezervebuli 

sistemis saimedoobis ganzogadoebuli modeli.  ganzogadoebuli modelis kerZo 

SemTxvevebad iTvleba: aRdgeniT da araaRdgeniTi mudmivi rezervireba, mZime, msubuqi, 

aramZime (saSualo) rezervireba, CanacvlebiTi da araCanacvlebiTi rezervireba. miRebulia 

CamoTvlili sistemebis yvela ZiriTadi maxasiaTeblebi.  
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INTERCONNECTING MEASURING FAEILITY, AS AN EFFECTIVE WAY  
OF INCREASE OF AEEURAEY AND  RELIABILITY 

 
Mikadze Ilia, Kaishauri Tinatin, Nachkebia Shalva, Mikiashvili Nana 

Georgian Technical University 
 

Summary 
 

In automatic computer control  technical devices in case of random failure the 
common constant reservation with substitution and rehabilitation is widely spread. The 
advantage of reservation method is more completely shown when measuring devices are 
supplied with analogue output. They are effectively applied in local subsystems of complex 
automatic systems. In such subsystems as the redundant information processing unit some  
devices are often used for realizing  the function of rehabilitation. Significant increase of 
reliability is achieved in case when in the algorithm of redundant information processing, 
signal comparison logical  operation of different measuring units  is introduced. In the paper. 
A model of reliability for parallel – reserved systems with substitution and  rehabilitation 
without  significant limitations in the modes of failure and rehabilitation  distribution rules is 
investigated.  
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СПОСОБ ПОВЫШЕНИЯ ТОЧНОСТИ И НАДЕЖНОСТИ 
 

Микадзе И. С., Каишаури Т.В., Начкебия Ш.Ш., Микиашвили Н. В. 
Грузинский Технический Университет 

 
Резюме 

 
В АСУ ТП относительно внезапных отказов широкое распрострщнение 

получает общее  постоянное резервирование с замещением и  восстановлением. 
Преимущество этого метода  резервирование  наиболее полно проявляются при 
комплексировании   измерительных  устройств (датчиков) с аналоговым  выходом, 
нашедших  эффективное  применение  в   локальных  подсистемах  сложных  систем  
автоматики. В качестве  обрабатывающего устройства избыточной  информации  в  
таких  подсистемах  часто  используется аппаратурные средства, реализующие 
функции  восстановления. Существенное  повышение  надежности  достигается в  том  
случае,  когда  в  алгоритм   обработки   избыточной  информации вводится  логическая 
операция сравнения  между  собой  сигналов  различных  измерительных  устройств.  

В работе исследована модель надёжности  параллельно – резервированной  
системы  с  замещением  и  восстановлением  без  существенного  ограничения  на  
виды  законов  распределения  отказов  и  восстановления.. 


