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ÐÅÑÓÐÑÓ ÑÊËÀÄÍÈÕ ÒÅÕÍ²×ÍÈÕ ÎÁ’ªÊÒ²Â,

ÙÎ Â²ÄÍÎÂËÞÞÒÜÑß

Ó ñòàòò³ ðîçãëÿäàºòüñÿ àíàë³ç îñîáëèâîñòåé âèçíà÷åííÿ ðåñóðñó ñêëàäíèõ
òåõí³÷íèõ îá’ºêò³â, ùî â³äíîâëþþòüñÿ. Âèçíà÷åíî íåîáõ³äí³ñòü çíàííÿ ôóíêö³¿
ïàðàìåòðó ïîòîêó â³äìîâ ÿê îñíîâíî¿ õàðàêòåðèñòèêè, ùî äîçâîëÿº âèçíà÷àòè
òà ïîáóäóâàòè ñòðàòåã³þ ïîïîâíåííÿ ðåñóðñó.

Ïîêàçàíî, ùî äëÿ àäåêâàòíî¿ îö³íêè ðåñóðñó ñêëàäíèõ îá’ºêò³â, ùî â³äíîâ-
ëþþòüñÿ, íåîáõ³äíå àïð³îðíå âèçíà÷åííÿ ôóíêö³¿ ïàðàìåòðà ïîòîêó â³äìîâ  ÿê
äëÿ îá’ºêòà, òàê ³ éîãî ñêëàäîâèõ. Îñê³ëüêè öÿ ôóíêö³ÿ  äëÿ ðåàëüíîãî îá’ºêòà
ïðàêòè÷íî í³êîëè íå â³äîìà, ºäèíèì âèõîäîì ââàæàºòüñÿ âèçíà÷åííÿ ¿¿ øëÿõîì
ìîäåëþâàííÿ.

Êëþ÷îâ³ ñëîâà: âèçíà÷åííÿ ðåñóðñó, ñêëàäí³ òåõí³÷í³ îá’ºêòè, ïàðàìåòð
ïîòîêó â³äìîâ.

Â ñòàòüå ðàññìàòðèâàåòñÿ àíàëèç îñîáåííîñòåé îïðåäåëåíèÿ ðåñóðñà ñëîæ-
íûõ òåõíè÷åñêèõ âîññòàíàâëèâàåìûõ îáúåêòîâ. Îïðåäåëåíà íåîáõîäèìîñòü çíàíèÿ
ôóíêöèè ïàðàìåòðà ïîòîêà îòêàçîâ êàê îñíîâíîé õàðàêòåðèñòèêè, ÷òî ïîçâîëÿåò
îïðåäåëèòü è ïîñòðîèòü ñòðàòåãèþ ïîïîëíåíèÿ ðåñóðñà.

Ïîêàçàíî, ÷òî äëÿ àäåêâàòíîé îöåíêè ðåñóðñà ñëîæíûõ âîçîáíîâëÿåìûõ
îáúåêòîâ íåîáõîäèìî àïðèîðíîå îïðåäåëåíèå ôóíêöèè ïàðàìåòðà ïîòîêà îòêàçîâ,
êàê äëÿ îáúåêòà, òàê è åãî ñîñòàâëÿþùèõ. Ïîñêîëüêó ýòà ôóíêöèÿ  äëÿ ðåàëüíîãî
îáúåêòà ïðàêòè÷åñêè íèêîãäà íå èçâåñòíà, åäèíñòâåííûì âûõîäîì ñ÷èòàåòñÿ
îïðåäåëåíèå åå ïóòåì ìîäåëèðîâàíèÿ.

Êëþ÷åâûå ñëîâà: îïðåäåëåíèå ðåñóðñà, ñëîæíûå òåõíè÷åñêèå îáúåêòû,
ïàðàìåòð ïîòîêà îòêàçîâ.

An analysis of the characteristics of the resource definition of complex technical
objects is carried out. The necessity of knowledge of function parameter of the flow of
failures as the main features that allow you to define and build the strategy of replenishment
of the resource is define.

It is shown that for the adequate estimation of the resource of proceeded complicate
objects it is determined the function of parameter of stream of refuses both for an object
and his constituents. As this function for the real object practically is never known, the
unique exit determination is considered by her way of design.

Keywords: resource definition, complex technical objects, parameter of stream of
refusals.
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Âñòóï òà ïîñòàíîâêà çàäà÷³.
Îá’ºêòîì ö³º¿ ñòàòò³ º òåõí³÷í³ ñêëàäí³ îá’ºêòè, ùî â³äíîâëþþòüñÿ ³ ïðèçíà-

÷åí³ äëÿ òðèâàëîãî áàãàòîðàçîâîãî âèêîðèñòàííÿ. Íàïðèêëàä, òðàíñïîðòí³ çàñîáè,
ñèñòåìè çâ’ÿçêó, ñòàíö³¿ ðàä³îëîêàö³é, êîìïëåêñè àâòîìàòèçîâàíèõ ñèñòåì óïðàâ-
ë³ííÿ òîùî. Äî ñêëàäó òàêèõ îá’ºêò³â âõîäÿòü äåñÿòêè ³ ñîòí³ òèñÿ÷ ð³çíîòèïíèõ
êîìïëåêòóþ÷èõ ñêëàäîâèõ (åëåìåíò³â) – ìåõàí³÷í³, åëåêòðîìåõàí³÷í³, ã³äðàâë³÷í³,
ðàä³îåëåêòðîíí³ òà ³íø³ âèðîáè ³ åëåìåíòè.

Îäí³ºþ ç íàéâàæëèâ³øèõ õàðàêòåðèñòèê îá’ºêò³â òðèâàëîãî áàãàòîðàçîâîãî
âèêîðèñòàííÿ ðàçîì ³ç òåõí³÷íèìè õàðàêòåðèñòèêàìè º âåëè÷èíà òåõí³÷íîãî
ðåñóðñó. Òåõí³÷íèé ðåñóðñ (äàë³ – ðåñóðñ) – öå ñóìàðíå íàïðàöþâàííÿ îá’ºêòà
â³ä ïî÷àòêó éîãî åêñïëóàòàö³¿ àáî éîãî â³äíîâëåííÿ ï³ñëÿ ðåìîíòó äî ïåðåõîäó â
ãðàíè÷íèé ñòàí [1]. Ï³ä ãðàíè÷íèì ñòàíîì (äàë³ – ÃÑ) ðîçóì³ºòüñÿ òàêèé ñòàí
îá’ºêòà, ïðè ÿêîìó éîãî ïîäàëüøà åêñïëóàòàö³ÿ íåäîïóñòèìà àáî íåäîö³ëüíà.
Çâ³ñíî, ùî çàñòîñóâàííÿ îá’ºêòà çà ïðèçíà÷åííÿì äîïóñêàºòüñÿ ò³ëüêè â ìåæàõ
âñòàíîâëåíèõ íîðì âè÷åðïàííÿ ðåñóðñó, ï³ñëÿ ÷îãî ìàþòü áóòè âèêîíàí³ çàõîäè
ç ïîïîâíåííÿ ðåñóðñó, ³íàêøå åêñïëóàòàö³ÿ îá’ºêòà ìàº áóòè ïðèïèíåíà.

Îñíîâí³ ðåçóëüòàòè äîñë³äæåííÿ
Â îñíîâ³ ïîíÿòòÿ ÃÑ ïîâèíåí ëåæàòè ÿêèéñü ³ç ïîêàçíèê³â íàä³éíîñò³. Êð³ì

òîãî, âèçíà÷åííÿ ïîíÿòòÿ ÃÑ âðàõîâóº âàðò³ñí³ âèòðàòè íà ïîäàëüøó åêñïëóàòàö³þ
îá’ºêòà, îäíàê âîíî áóäå ïîõ³äíèì äî âèçíà÷åííÿ, îáãðóíòîâàíîãî âëàñòèâ³ñòþ
áåçâ³äìîâíîñò³ îá’ºêòà.

Äëÿ òåõí³÷íèõ îá’ºêò³â, ùî â³äíîâëþþòüñÿ, íàéá³ëüø ³íôîðìàòèâíèì ïîêàç-
íèêîì áåçâ³äìîâíîñò³ º ïàðàìåòð ïîòîêó â³äìîâ [2]. Ïðè öüîìó âàæëèâî çíàòè
íå ïðîñòî òî÷êîâó îö³íêó ïîêàçíèêà, à ïîòð³áíà ïðîãíîçíà îö³íêà äèíàì³êè íà âåñü
ïåð³îä åêñïëóàòàö³¿ îá’ºêòà, òîáòî íåîáõ³äíå çíàííÿ ïàðàìåòðà ïîòîêó â³äìîâ ÿê
ôóíêö³¿ ñóìàðíîãî íàïðàöþâàííÿ îá’ºêòà. Ôóíêö³þ ïàðàìåòðà ïîòîêó â³äìîâ
ïîçíà÷èìî .

Äëÿ îá’ºêò³â, ùî íå â³äíîâëþþòüñÿ, âè÷åðïíîþ õàðàêòåðèñòèêîþ áåçâ³äìîâ-
íîñò³ º ôóíêö³ÿ ³íòåíñèâíîñò³ â³äìîâ ,  ÿêó ïðèéíÿòî ïðåäñòàâëÿòè ó âèãëÿä³
òàê çâàíî¿ U-ïîä³áíî¿ êðèâî¿, íà ÿê³é âèä³ëÿþòüñÿ òðè ïåð³îäè åêñïëóàòàö³¿:
ïðèðîáêè, íîðìàëüíî¿ åêñïëóàòàö³¿ ³ ñòàð³ííÿ.

Ó çàãàëüíîìó âèïàäêó òàê³ æ òðè ïåð³îäè õàðàêòåðí³ ³ äëÿ ôóíêö³¿ ïàðàìåòðà
ïîòîêó â³äìîâ (ðèñ. 1).

Ðèñ. 1. Òèïîâ³ âèãëÿäè ôóíêö³é  ³  (1 – ïåð³îä ïðèðîáêè; 2 – ïåð³îä íîðìàëüíî¿
åêñïëóàòàö³¿; 3 – ïåð³îä ñòàð³ííÿ)
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Â³äì³íí³ñòü ôóíêö³¿  â³ä  ïîëÿãàº â òîìó, ùî ôóíêö³ÿ  ìàº

ìàêñèìàëüíå çíà÷åííÿ , ÿêå äîñÿãàºòüñÿ ïðè íàñòàíí³ ðåæèìó â³äìîâà-

â³äíîâëåííÿ îá’ºêòà, ùî âñòàíîâèâñÿ ( ). Ôóíêö³ÿ  íå ìàº

ìàêñèìóìó ( ).

Äëÿ îá’ºêòà, ùî â³äíîâëþºòüñÿ, îçíàêîþ çàê³í÷åííÿ ïåð³îäó íîðìàëüíî¿
åêñïëóàòàö³¿ (³ íàñòàííÿ ÃÑ) º äîñÿãíåííÿ ôóíêö³¿  äåÿêîãî íåïðèïóñòèìîãî
çíà÷åííÿ. ª äâà ï³äõîäè äî âèçíà÷åííÿ êðèòåð³þ íàñòàííÿ ÃÑ äëÿ îá’ºêò³â, ùî
â³äíîâëþþòüñÿ.

1. Êîëè êðèòåð³é íàñòàííÿ ÃÑ çàäàºòüñÿ íåð³âí³ñòþ:

,                                        (1)

äå  – íåîáõ³äíå (äîïóñòèìå) çíà÷åííÿ ïàðàìåòðà ïîòîêó â³äìîâ;
t  – ñóìàðíà íàðîáêà.
ßê ðåñóðñ îá’ºêòà R ïðèéìàºòüñÿ íàéìåíøå çíà÷åííÿ t ç óìîâè (1).
2. Êîëè âèìîãà çàäàºòüñÿ íå äî “ìèòòºâîãî çíà÷åííÿ” ïîêàçíèêà áåçâ³äìîâ-

íîñò³ , à äî ñåðåäíüîãî çíà÷åííÿ , ùî âèçíà÷àºòüñÿ íà çàçíà÷åíîìó ïåð³îä³
åêñïëóàòàö³¿ Ò

ý
. Ó öüîìó âèïàäêó êðèòåð³é ÏÑ âèçíà÷àºòüñÿ âèðàçîì:

,                                                              (2)

äå  – íåîáõ³äíå ñåðåäíº çíà÷åííÿ ïàðàìåòðà ïîòîêó â³äìîâ;

      – ñåðåäíº çíà÷åííÿ ïàðàìåòðó ïîòîêó â³äìîâ íà ³íòåðâàë³ åêñïëóàòàö³¿ Ò
ý
,

ùî âèçíà÷àºòüñÿ â³äïîâ³äíî äî âèðàçó:

       .                                              (3)

Â³äì³íí³ñòü öèõ ï³äõîä³â ò³ëüêè â³äíîñíà, îñê³ëüêè îö³íêà  òàê ñàìî
çàëåæèòü â³ä ñóìàðíî¿ íàðîáêè âïðîäîâæ ïåð³îäó åêñïëóàòàö³¿ Ò

ý
. Ó ä³éñíîñò³

òðèâàë³ñòü åêñïëóàòàö³¿ Ò
ý
 – öå òåæ “ðåñóðñíà” õàðàêòåðèñòèêà, ÿêó áàæàíî

çàçäàëåã³äü âèçíà÷àòè (ðîçðàõîâóâàòè) äëÿ êîíêðåòíîãî òèïó îá’ºêò³â òðèâàëîãî
áàãàòîðàçîâîãî ïðèçíà÷åííÿ.

Ïðèïóùåííÿ, ùî “ìèòòºâà îö³íêà”  – â³äîìà, òàê ñàìî ïåâíå äîïóùåííÿ,
îñê³ëüêè âîíà çàâæäè ´ðóíòóºòüñÿ íà àïð³îðí³é ñòàòèñòèö³ [3]. Äëÿ ïîäàëüøîãî
àíàë³çó ââåäåìî óìîâí³ ïîíÿòòÿ îá’ºêò³â “âèñîêî¿” òà “íèçüêî¿” íàä³éíîñò³.

Â³äì³íí³ñòü ôóíêö³¿  äëÿ îá’ºêò³â “âèñîêî¿” òà “íèçüêî¿” íàä³éíîñò³
ïîëÿãàº â òîìó, ùî äëÿ îá’ºêò³â “âèñîêî¿” íàä³éíîñò³ ðåæèì ïðîöåñó â³äìîâ-
â³äíîâëåíü, ùî âñòàíîâèâñÿ, íàñòàº çíà÷íî ïîâ³ëüí³øå, í³æ äëÿ îá’ºêò³â “íèçüêî¿”
íàä³éíîñò³. Êð³ì òîãî, çíà÷åííÿ, ùî âñòàíîâèëîñÿ  äëÿ îá’ºêò³â “íèçüêî¿”
íàä³éíîñò³, çàâæäè á³ëüøå, í³æ  äëÿ îá’ºêò³â “âèñîêî¿” íàä³éíîñò³. Íà ðèñ. 2
íàâåäåí³ õàðàêòåðí³ ãðàô³êè ôóíêö³¿  äëÿ öèõ äâîõ ãðóï.
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Âèäíî, ùî ðåñóðñ îá’ºêòà âèçíà÷àºòüñÿ, â ïåðøó ÷åðãó, ðåàëüíèì ð³âíåì

éîãî áåçâ³äìîâíîñò³ ( ). Óçãîäæåííÿ âèìîã äî áåçâ³äìîâíîñò³  ³ 

âèá³ð êðèòåð³þ (1) ÷è (2) íå ñóòòºâî âïëèâàº íà âåëè÷èíó ðåñóðñà îá’ºêòà
ïîð³âíÿíî ç âïëèâîì éîãî ðåàëüíîãî ð³âíÿ áåçâ³äìîâíîñò³. Äëÿ îá’ºêòà “âèñîêî¿”

íàä³éíîñò³ âåëè÷èíà ðåñóðñà á³ëüø ñóòòºâî çàëåæèòü â³ä âèçíà÷åíî¿ âèìîãè .

 

Ðèñ. 2. Õàðàêòåðíèé âèãëÿä ôóíêö³¿  äëÿ îá’ºêò³â “âèñîêî¿” (1)
òà “íèçüêî¿” (2) íàä³éíîñò³

Íà ðèñ. 3 íàâåäåíà çàëåæí³ñòü ðåñóðñó îá’ºêòà â³ä çàäàíî¿ âèìîãè . Ïðè
íàáëèæåíí³ çíà÷åííÿ  äî çíà÷åííÿ, ùî õàðàêòåðíå äëÿ ðåæèìó, ùî
óñòàíîâèâñÿ äî ïðîöåñó â³äìîâ-â³äíîâëåíü, â³äáóâàºòüñÿ ñòðèáêîïîä³áíå çðîñòàííÿ
âåëè÷èíè ðåñóðñó.

 

Ðèñ. 3. Çàëåæí³ñòü ðåñóðñà îá’ºêòà â³ä çàäàíî¿ âèìîãè 
(1 – îá’ºêòè “âèñîêî¿ íàä³éíîñò³”, 2 – îá’ºêòè “íèçüêî¿ íàä³éíîñò³”)

Äëÿ îá’ºêòà òðèâàëîãî áàãàòîðàçîâîãî ïðèçíà÷åííÿ ïåðåäáà÷åíî â ïðîöåñ³
åêñïëóàòàö³¿ ïîïîâíåííÿ ðåñóðñó çà ðàõóíîê ïëàíîâèõ ðåìîíò³â (äàë³ – ÏÐ).

Âèãëÿä ôóíêö³¿  â ðàç³ ïðîâåäåííÿ ÏÐ ïîêàçàíî íà ðèñ. 4.
Äëÿ îá’ºêò³â “íèçüêî¿” íàä³éíîñò³ ÏÐ ïðîâîäèòüñÿ ç ô³êñîâàíîþ ïåð³îäè÷í³-

ñòþ, öå çðó÷íî â îðãàí³çàö³éíîìó ïëàí³, ïðè öüîìó ìîæå áóòè ïîðóøåííÿ óìîâè
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(1) íà ÷àñòèíè ì³æðåìîíòíèõ ³íòåðâàë³â åêñïëóàòàö³¿. ×åðåç öå ïðè âèçíà÷åíí³
ðåñóðñà äëÿ îá’ºêò³â “íèçüêî¿” íàä³éíîñò³ ó òîìó ÷èñë³ ³ ì³æðåìîíòíîãî ðåñóðñó
äîö³ëüíî âèêîðèñòàòè êðèòåð³é (2).

Äëÿ îá’ºêò³â “âèñîêî¿” íàä³éíîñò³ ïðèðîäí³øèì º âèêîðèñòàííÿ êðèòåð³þ
(1). Ïðè ( )T  çâè÷àéíî âèíèêàº íåîáõ³äí³ñòü ïðîâåäåííÿ ÏÐ. Íà ðèñ. 4
íàâåäåíî âèïàäîê, êîëè íà îá’ºêò³ çà âåñü ÷àñ åêñïëóàòàö³¿ ïðîâîäèòüñÿ ò³ëüêè
îäèí ÏÐ.
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Ðèñ. 4. Âèãëÿä ôóíêö³¿  íà âèïàäîê ïðîâåäåííÿ ïëàíîâèõ ðåìîíò³â ( )t
(à – îá’ºêòè “íèçüêî¿ íàä³éíîñò³”, á – îá’ºêòè”âèñîêî¿ íàä³éíîñò³”)

Âèñíîâêè
Ó ñòàòò³ íà îñíîâ³ àíàë³çó îá’ºêò³â “âèñîêî¿” ³ “íèçüêî¿” íàä³éíîñò³ ðîçãëÿíóò³

êðàéí³ âèïàäêè, ÿê³ äàþòü óÿâëåííÿ ïðî íåñòîõàñòè÷í³ çàêîíîì³ðíîñò³ âèçíà÷åííÿ
ðåñóðñó â³äíîâëþâàíèõ îá’ºêò³â òðèâàëîãî áàãàòîðàçîâîãî ïðèçíà÷åííÿ.

Äëÿ àäåêâàòíî¿ îö³íêè ðåñóðñó ñêëàäíèõ îá’ºêò³â, ùî â³äíîâëþþòüñÿ,
íåîáõ³äíå àïð³îðíå âèçíà÷åííÿ ôóíêö³¿ ïàðàìåòðà ïîòîêó â³äìîâ  ÿê äëÿ
îá’ºêòà, òàê ³ éîãî ñêëàäîâèõ. Îñê³ëüêè ôóíêö³ÿ  äëÿ ðåàëüíîãî îá’ºêòà
ïðàêòè÷íî í³êîëè íå â³äîìà, ºäèíèì âèõîäîì ââàæàºòüñÿ âèçíà÷åííÿ ¿¿ øëÿõîì
ìîäåëþâàííÿ.
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