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saimedoobis maCveneblebis gansazRvra, roca mtyunebaTa nakadi 

ganawilebulia mimdevrobiT-paraleluri erlangis nareviT 

tristan anjafariZe, ilia z. miqaZe, nodar museriZe,  
irakli SurRaia  

saqarTvelos teqnikuri universiteti  

 reziume 
 

ganixileba iseT mowyobilobaTa saimedoobis gansazRvris sakiTxi, romlebic 

xasiaTdeba ori saxis mtyunebiT: TandaTanobiTi (cveTiTi) da katastrofuli (uecari). 

TandaTanobiTi mtyuneba ganawilebulia erlangis nareviT, xolo uecari maCveneblianiT. 

gansazRvrulia saimedoobis ZiriTadi maCveneblebi, rogoricaa mzadyofnis funqcia da 

mzadyofnis koeficienti.  

sakvanZo sityvebi: saimedooba. mzadyofnis koeficienti. aRdgena. fiqtiuri faza. 
kontroli. 

1. Sesavali  
 

davuSvaT, rom sxvadasxva tipis mowyobilobebi xasiaTdeba ori tipis mtyunebiT, 

romelTa aRmoCenac xdeba maTi warmoqmnis momentSi uwyveti idealuri kontroliT: 

pirveli tipi _ TandaTanobiTi, romelic ganawilebulia nebismieri kanoniT, meore tipi _ 

uecari (katastrofuli), romelic ganawilebulia maCvenebliani ganawilebaTa nareviT. 

magaliTad, maCvenebliani ganawilebis erlangis narevi. amasTan ganixileba mowyobilobis 

mxolod ori mdgomareoba: muSaobs da ar muSaobs. mtyunebad miiReba mdgomareoba, 

romelsac mivyavarT produqciis gamoSvebis srul Sewyvetamde. mtyunebis Semdeg 

mowyobiloba maSinve gadaecema aRdgenaze (remontze). aRdgenis Semdeg mas eniWeba 

Tavdapirveli saimedooba da aRdgenis procesSi ar warmoiqmneba axali mtyunebebi.    

2. ZiriTadi nawili 

unda vipovoT mowyobilobis mzadyofnis funqcia da koeficienti. SemovitanoT 

aRniSvnebi: B(u) – pirveli tipis mtyunebis warmoqmnis drois ganawilebis funqcia 
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)/()( αα  - meore tipis mtyunebis warmoqmnis drois ganawilebis 

simkvrivea, laplasis gardaqmnis terminebSi (aq mtyunebis warmoqmnis drois ganawilebis 

funqcia aproqsimirebulia mimdevrobiT paraleluri fiqtiuri fazebiT (etapebiT), 

romelTagan TiToeuli ganawilebulia maCvenebliani kanoniT; m – paraleluri fiqtiuri 

xazebis raodenobaa: li – i-uri Stoze mimdevrobiT SeerTebuli fiqtiuri fazebis 

raodenobaa; ijα  - i -uri Stos j -uri fazis mtyunebis intensivobaa; ip  - i -ur StoSi 
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pirveli tipis mtyunebis Semdeg mowyobilobis aRdgenis drois ganawilebis funqcia 
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ugu =µ  )(2 uG -meore tipis mtyunebis Semdeg 

mowyobilobis aRdgenis drois ganawilebis funqcia ),(1)(( 22 uGuG −=  ),()( 22 uGug ′=  

);
)(
)()(

2

2
2 uG

ugu =µ  unda aRvniSnoT, rom ijii lPm α,,,  ),1,,1( iljmi ==  parametrebis 

saTanado SerCeviT SegviZlia miviRoT ganawileba, romelsac gaaCnia nebismieri sasurveli 

saSualo da variaciis koeficienti moTavsebuli 0 da ∞  Soris. 

dasmuli amocanebis gadasawyvetad SemovitanoT Semdegi albaTobebi: duutPij ),(  - 

albaToba imisa, rom drois t  momentSi mowyobiloba imyofeba qmediTunarian 

mdgomareobaSi ukve ),( tuduuu ≤+<< ξξ  drois ganmavlobaSi, xolo meore tipis 

mtyunebis warmoqmnis mixedviT imyofeba i -uri Stos j -ur fazaSi (SemdgomSi mas 

vuwodebT )(ij  mdgomareobas ).,1,,1 iljmi ==  

      ∫=
t

ijij duutptP
0

),()(  - albaToba imisa, rom drois t  momentiSi mowyobiloba meore 

tipis mtyunebis mixedviT imyofeba ),( ji  mdgomareobaSi, bolo mtyunebis aRdgenis 

momentidan gasuli drois gaTvaliswinebis gareSe. 

duutq ),(1  - ),( duutut +−−  drois intervalSi moxda pirveli tipis mtyuneba da 

aRdgenis dawyebis momentidan gavida )( duuu +<< ηη  dro; 

∫=
t

duutqtQ
0

11 ),()(  - albaToba imisa, rom drois t  momentSi mowyobiloba 

imyofeba remontSi im mizeziT, rom moxda pirveli tipis mtyuneba, remontis dawyebis 

momentidan gasuli drois gaTvaliswinebis gareSe. 

duutq ),(2  - ),( duutut +−−  drois intervalSi moxda meore tipis mtyuneba da 

aRdgenis dawyebis momentidan gavida )( duuu +<< ηη  dro; 

∫=
t

duutqtQ
0

22 ),()(  - albaToba imisa, rom drois t  momentSi mowyobiloba 

imyofeba remontSi im mizeziT, rom moxda meore tipis mtyuneba, remontis dawyebis 

momentidan gasuli drois gaTvaliswinebis gareSe. 

unda avRniSnoT, rom meore tipis mtyunebis Semdeg fazis gadaTvla iwyeba i -uri 
),1( mi =  paraleluri Stos pirveli fazidan albaTobiT iq . 

   normirebis pirobas aqvs Semdegi saxe: 
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Tu gamoviyenebT Cveulebriv albaTur msjelobas, imasTan dakavSirebiT, rom 

SesaZlebelia mowyobilobis mdgomareobis cvlileba ),( htt +  intervalSi, maSin SeiZleba 

SevadginoT ),( utPij  da ),( utqk )2,1( =k  mimarT Semdegi gantolebebi: 
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sasazRvro pirobebs, roca dawyebis momentSi )0( =t  mowyobiloba imyofeba 
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xolo ijδ - kronekeris simboloa. 

(1), (2) da (3) gantolebebis amoxsnis Sedegad gveqneba  
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gansazRvrisaTvis gamoiyeneba Semdegi sasazRvro pirobebi: 
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iij −= ) gveqneba Semdegi 

integralur gantolebaTa sistema: 
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Tu gamoviyenebT laplasis gardaqmnas (12)-sTvis miviRebT: 
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(13), (14) da (15) gamosaxulebebi warmoadgenen ganzogadebul gamosaxulebebs. maT 

kerZo SemTxvevebs warmoadgens literaturaSi cnobili modelebi [1-4]. 

 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(4),  2008 

 
72

 literatura 

1.  Кокс Д., Смит В. Теория восстановления. М.: Сов. Радио, 1975 

2. Королюк В.С. Время пребывания полумарковского процесса в фиксированном 

множестве состоянии. УМЖ, N3, 1965 

3.  Микадзе И.С., Мусеридзе Н.Д. Надежность  станочной системы.. GEN, N2, 2003. 

4. Мусеридзе Н.Д., Микадзе З.И. Надежность металлорежущего станка при 

гиперпоказательном законе распределения отказа инструмента. GEN, N3, 2003. 

 
DEFINITION OF PARAMETERS OF RELIABILITY, WHEN THE STREAM OF REFUSALS 

IS DISTRIBUTED CONSISTENTLY IN PARALLEL ON MIX OF ERLANG  
Andjaparidze Tristan, Mikadze Ilia Z., Museridze Nodar,  

Shurgaia Irakli 
Georgian Technical University 

Summary 

The question of definition of reliability of such devices which are characterized by 

two kinds of refusals gradual (deterioration) and catastrophic (sudden) is considered.  Gradual 

refusal is distributed by mix of Erlang, and sudden - indicative. The basic parameters of 

reliability, such as function of readiness and factor of readiness are certain. 

 

ОПРЕДЕЛЕНИЕ ПОКАЗАТЕЛЕЙ НАДЕЖНОСТИ ПРИ ПОТОКЕ ОТКАЗОВ, 
РАСПРЕДЕЛЕННОМ ПОСЛЕДОВАТЕЛЬНО-ПАРАЛЛЕЛЬНО ПО СМЕСИ ЭРЛАНГА 

Анджапаридзе Т.Н., Микадзе И.З., Мусеридзе Н.Д.,  
Шургая И.Б. 

Грузинский Технический Университет 

Резюме 

Рассматривается вопрос определения надежности таких устройств, которые 

характеризуются двумя видами отказов: постепенной (износ) и катастрофической  (внезапной). 

Постепенный отказ распределен смесью Эрланга, а внезапный – показательным законом. 

Определены основные показатели надежности, такие как функция готовности и коэфициент 

готовности.    

 


