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ðîáîò³ ðîçãëÿäàºòüñÿ ÷àñòèííà çàäà÷à ìîäåëþâàííÿ ðîáîòè ãíó÷êî¿ âèðîáíè÷î-ëî-

ã³ñòè÷íî¿ ñèñòåìè (ÃÂËÑ) ç âèêîðèñòàííÿì êëàñó ìîäåëåé, ÿê³ îñíîâàí³ íà áàç³
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ñåíñ ò³ëüêè â ìåæàõ éìîâ³ðí³ñíèõ êàòåãîð³é. Íàäàíèé ãðàô ñòàí³â ñèñòåìè ç ïîðî-
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÷åííÿì éîãî îïòèìàëüíèõ, ç òî÷êè çîðó ï³äïðèºìñòâà, ïàðàìåòð³â ðåàë³çîâàíî,
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òè ãíó÷ê³ñòü ³ ïðèëàøòîâóâàòèñü äî çîâí³øí³õ
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ôàêòîð³â, òèì ñàìèì çàáåçïå÷óþ÷è ¿õ ìàêñèìàëü-
íó åôåêòèâí³ñòü. Ïîòðåáè â ðåãóëÿðíèõ çì³íàõ
íîìåíêëàòóðè ïðîäóêö³¿, ùî âèïóñêàºòüñÿ, îáó-
ìîâëþº íåîáõ³äí³ñòü ïîáóäîâè äîñòàòíüî åôåê-
òèâíî¿ ñèñòåìè óïðàâë³ííÿ ï³äïðèºìñòâîì, ðîç-
ðîáêè íîâèõ åêîíîì³êî-ìàòåìàòè÷íèõ ìîäåëåé
³ ï³äõîä³â äî ¿¿ ðåàë³çàö³¿.
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ïîñò³éíîìó çàñòîñóâàíí³ ðèíêîâî¿ êîí’þíêòóðè
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ðîçâèòêó éîãî âèðîáíè÷î-òåõíîëîã³÷íî¿ òà îðãàí³-
çàö³éíî¿ ñòðóêòóðè ìåòîäàìè ëîã³ñòè÷íî-îð³ºí-
òîâàíîãî óïðàâë³ííÿ.

Çã³äíî ç âèùåâèêëàäåíèì, äîñòàòíüî àêòó-
àëüíèì º ïåðåõ³ä â³ä òðàäèö³éíî¿ êîíöåïö³¿ óï-
ðàâë³ííÿ ï³äïðèºìñòâîì äî íîâî¿ íàéá³ëüø ïðî-
ãðåñèâíî¿ ëîã³ñòè÷íî¿ êîíöåïö³¿ óïðàâë³ííÿ âè-
ðîáíèöòâîì, ÿêà âêëþ÷àº:

– â³äìîâó â³ä íàäì³ðíèõ çàïàñ³â;
– âèêëþ÷åííÿ ïðîñòîþ îáëàäíàííÿ;
– âèêëþ÷åííÿ íåðàö³îíàëüíèõ âíóòð³øíüî-

âèðîáíè÷èõ ïåðåâåçåíü;
– â³äìîâó â³ä âèãîòîâëåííÿ ïàðò³é äåòàëåé,

ñáîðêè òà ãîòîâî¿ ïðîäóêö³¿, íà ÿê³ íåìàº çàìîâ-
ëåíü ïîêóïö³â.

ßê â³äì³÷åíî â ðîáîòàõ â÷åíèõ, ÿê³ ñòàíîâ-
ëÿòü â³ò÷èçíÿíó íàóêîâó øêîëó ëîã³ñòèêè
ïðîôåñîðà Êðèêàâñüêîãî ª.Â. [1,2], ëîã³ñòèêà â
ðàìêàõ ï³äïðèºìñòâà ïðîïîíóº ïåðåíåñòè àêöåíò
ç³ ñòâîðåííÿ çàïàñ³â ãîòîâî¿ ïðîäóêö³¿ íà ñòâî-
ðåííÿ çàïàñ³â âèðîáíè÷èõ ïîòóæíîñòåé, òîáòî
ïåðåéòè äî ñòâîðåííÿ òà îðãàí³çàö³¿ âèðîáíèöòâ
çà òèïîì ãíó÷êèõ âèðîáíè÷î-ëîã³ñòè÷íèõ ñèñòåì
(ÃÂËÑ), ÿê³ ìîæóòü øâèäêî ðåàãóâàòè íà
êîí’þíêòóðó ðèíêó. Ïðè öüîìó çíèæåííÿ âàð-
òîñò³ ïðîäóêö³¿ äîñÿãàºòüñÿ â ðåçóëüòàò³ ëîã³ñòè-
÷íî¿ îðãàí³çàö³¿ âèðîáíè÷îãî ïðîöåñó, óâ’ÿçêè
òà ñèíõðîí³çàö³¿ âñ³õ ìàòåð³àëüíèõ ïîòîê³â.

Âàæëèâèì íåäîë³êîì ñó÷àñíèõ ï³äõîä³â äî
îðãàí³çàö³¿ âèðîáíèöòâà º ³ òîé ôàêò, ùî âñ³ òåõ-
íîëîã³÷í³ ñèñòåìè ðîçãëÿäàþòüñÿ ÿê ³äåàëüí³
ñèñòåìè, òîáòî äåòåðì³íîâàí³. Ñïîñòåðåæåííÿ çà
ðåàëüíèìè îá’ºêòàìè, ÿê³ â³äíîñÿòüñÿ äî ñêëàä-
íèõ ñèñòåì, äåìîíñòðóº, ùî âîíè ôóíêö³îíó-
þòü â óìîâàõ ä³¿ âåëèêî¿ ê³ëüêîñò³ âèïàäêîâèõ
ôàêòîð³â, òîìó ïåðåäáà÷åííÿ ¿õ ïîâåä³íêè ìîæå
ìàòè ñåíñ ò³ëüêè â ìåæàõ éìîâ³ðí³ñíèõ êàòåãîð³é.

Îòæå, äî îäí³º¿ ç ïðîáëåì, ÿêà ðîçãëÿäàºòüñÿ
â äàíîìó äîñë³äæåíí³, â³äíîñèòüñÿ ïèòàííÿ, ÿêå
ïîñòàº ïåðåä ÃÂËÑ, à ñàìå: ïîáóäîâà ëîã³ñòè-
÷íèõ ìîäåëåé ñêëàäó, ÿê³ ôóíêö³îíóþòü â ìå-
æàõ ñèñòåìè «ï³äïðèºìñòâî–ñêëàä» ³ âèçíà÷åí-

íÿ ¿õ îïòèìàëüíèõ, ç òî÷êè çîðó ï³äïðèºìñòâà,
ïàðàìåòð³â, íàïðèêëàä, ìîäåë³ óïðàâë³ííÿ ñêëà-
äîì ç äåô³öèòîì.

Àíàë³ç îñòàíí³õ äîñë³äæåíü ³ ïóáë³êàö³é
Ïðîáëåìè ìîäåëþâàííÿ ãíó÷êèõ âèðîáíè-

÷î-ëîã³ñòè÷íèõ ñèñòåì ³ñíóþòü â ñó÷àñíèõ óìî-
âàõ åêîíîì³êè ï³äïðèºìñòâ Óêðà¿íè òà äîñë³ä-
æóþòüñÿ â ðîáîòàõ â³ò÷èçíÿíèõ â÷åíèõ, íàñàì-
ïåðåä Ëèñåíêî Þ.Ã. [3], Ðóìÿíöåâà Ì.Â. [4–7],
Ïåòðåíêî Â.Ë. [3], Í³êîëàé÷óêà Â.ª. [8,9], Êðè-
êàâñüêîãî ª.Â. [1,2], ×óõðàé Í.². [1].

Ôîðìóëþâàííÿ ö³ëåé ñòàòò³
Ìåòîþ äàíîãî äîñë³äæåííÿ º ï³äâèùåííÿ

åôåêòèâíîñò³ óïðàâë³ííÿ ï³äïðèºìñòâîì çà ðà-
õóíîê íîâèõ ïðîöåñ³â, â òîìó ÷èñë³ âèêîðèñòàí-
íÿ ìåõàí³çì³â, ÿê³ çàáåçïå÷óþòü îðãàí³çàö³éíî-
åêîíîì³÷íó ñò³éê³ñòü ÃÂËÑ.

Âèêëàä îñíîâíîãî ìàòåð³àëó äîñë³äæåííÿ
Â³äîìî, ùî äëÿ ñèíõðîí³çàö³¿ òà ñòàá³ë³çàö³¿

ðîáîòè äèñêðåòíîãî òà íåïåðåðâíîãî âèðîáíèö-
òâà íåîáõ³äíå óòâîðåííÿ çàïàñ³â. Ó çâ’ÿçêó ç öèì
âèíèêàº ïðîáëåìà âèçíà÷åííÿ îïòèìàëüíî¿ ñòðà-
òåã³¿ óïðàâë³ííÿ çàïàñàìè, ÿêà ïîëÿãàº ó âèçíà-
÷åíí³ îïòèìàëüíîãî, â äåÿêîìó ðîçóì³íí³, ìî-
ìåíòó ïîñòàâêè (çàïàñàííÿ) òà îáñÿãó ïðîäóêö³¿,
ùî ïîñòàâëÿºòüñÿ. Ñë³ä â³äì³òèòè òîé ôàêò, ùî
âèçíà÷åííÿ îïòèìàëüíî¿ ñòðàòåã³¿ óòâîðåííÿ çà-
ïàñ³â, ñïî÷àòêó ³ ïî ñüîãîäåííÿ, â³äáóâàëîñü íå-
çàëåæíî â³ä îñíîâíîãî âèðîáíèöòâà, äëÿ ÿêîãî
ñïî÷àòêó ³ óòâîðþâàëèñü ñàì³ çàïàñè. Öå îçíà-
÷àëî, ùî ïðè ïîáóäîâ³ ìîäåë³ ÷àñòî àâòîðè àá-
ñòðàãóâàëèñü â³ä òåõíîëîã³¿ îñíîâíîãî âèðîáíèö-
òâà, éîãî îñîáëèâîñòåé. Öÿ òåíäåíö³ÿ çáåð³ãàºòü-
ñÿ ³ äî öüîãî ÷àñó. Îäíàê äîñë³äæåííÿ, çä³éñíåí³
â îñòàíí³ ðîêè, ïîêàçàëè, ùî íà äàíîìó åòàï³
ðîçâèòêó åêîíîì³êè ñêëàëèñü íîâ³ óìîâè âèðîá-
íèöòâà, ÿê³ âèéøëè çà ðàìêè òðàäèö³éíèõ ìå-
òîä³â éîãî îðãàí³çàö³¿ ³ ÿê³ ñòàëè ãàëüìóâàòè ðîç-
âèòîê ïðîìèñëîâîãî âèðîáíèöòâà. Äëÿ ðîçâ’ÿ-
çàííÿ ïðîáëåì, ÿê³ âèíèêàþòü ÿê íà åòàï³ âè-
ðîáíèöòâà, òàê ³ íà åòàï³ ðåàë³çàö³¿ ïðîìèñëîâî¿
ïðîäóêö³¿ ³ áóëà çàñòîñîâàíà ëîã³ñòèêà, ÿêà â êî-
ðåí³ ïåðåâåðíóëà óÿâëåííÿ ïðî âèðîáíèöòâî òà
ðîçïîä³ë. Òàê, íàïðèêëàä, çàäà÷à ïîâíîãî çàâàí-
òàæåííÿ ïîòóæíîñòåé çàì³íþºòüñÿ çàäà÷åþ
ì³í³ì³çàö³¿ ñòðîê³â îá³ãîâèõ çàñîá³â ï³äïðèºì-
ñòâà. Çàäà÷à óòðèìàííÿ çàïàñ³â ìàòåð³àëüíèõ
ðåñóðñ³â çàì³íþºòüñÿ çàäà÷åþ çàáåçïå÷åííÿ
³íôîðìàö³ºþ ïðî ¿õ ïðèäáàííÿ òà óïðàâë³ííÿ
â³ëüíèìè ëîã³ñòè÷íèìè ïîòóæíîñòÿìè äëÿ ¿õ
ïåðåðîáêè. Çàäà÷à çíèæåííÿ ñîá³âàðòîñò³ çàì³-
íþºòüñÿ çàäà÷åþ á³ëüø ïîâíîãî çàäîâîëåííÿ
ïîïèòó [3].

Ìàòåð³àëüíèé ïîò³ê íà øëÿõó ñë³äóâàííÿ
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â³ä ñêëàäó ìàòåð³àëüíèõ ðåñóðñ³â äî ñêëàäó ãî-
òîâî¿ ïðîäóêö³¿ ïðîò³êàº â îñíîâíîìó âèðîá-
íèöòâ³ ê³ëüêà ëàíîê. Óïðàâë³ííÿ ìàòåð³àëüíèìè
òà ³íôîðìàö³éíèìè ïîòîêàìè íà öüîìó åòàï³ ìàº
ñïåöèô³÷í³ îñîáëèâîñò³ òà âèâ÷àþòüñÿ âîíè âè-
ðîáíè÷îþ ëîã³ñòèêîþ. Ìåòà âèðîáíè÷î¿ ëîã³-
ñòèêè ïîëÿãàº â òî÷í³é ñèíõðîí³çàö³¿ ïðîöåñó
âèðîáíèöòâà, ðîçðàõóíêó éîãî îïòèìàëüíèõ ïà-
ðàìåòð³â. Äëÿ ðîçâ’ÿçàííÿ ïîñòàâëåíî¿ çàäà÷³
íåîáõ³äíèé ðîçãëÿä íîâîãî êëàñó ìîäåëåé, ÿê³
íàéá³ëüø ïîâíî çàäîâîëüíÿþòü âèùåâêàçàíèì
îñîáëèâîñòÿì âèðîáíèöòâà â ðèíêîâèõ óìîâàõ.
Â äàí³é ðîáîò³ çàïðîïîíîâàíî ìîäåëþâàòè ðî-
áîòó ñèñòåìè «ñêëàä–ï³äïðèºìñòâî» ìîäåëëþ
ñèñòåìè ìàñîâîãî îáñëóãîâóâàííÿ ç îáìåæåíèì
ðåñóðñîì. Öå îçíà÷àº, ùî ðîáîòà ï³äïðèºìñòâà
ìîäåëþºòüñÿ íàñòóïíèì ÷èíîì: íà âõ³ä ñèñòåìè
(ï³äïðèºìñòâà) ïîñòóïàº âèïàäêîâèé ïîò³ê çà-
ìîâëåíü íà âèãîòîâëåííÿ ïðîäóêö³¿, òðèâàë³ñòü
ÿêî¿ âèïàäêîâà. Öåé ïîò³ê âèçíà÷àºòüñÿ âåëè-
÷èíîþ ïîïèòó íà âèãîòîâëåíó ïðîäóêö³þ. Ïðè-
ïóñêàºòüñÿ, ùî ïðèëàä ìîæå îáñëóãîâóâàòè
ò³ëüêè ñê³í÷åíå ÷èñëî äåòàëåé, òîáòî â³í ìàº
îáìåæåí³ ìîæëèâîñò³, ÿê³ âèçíà÷àþòüñÿ ðîçì³-
ðîì ñêëàäó. ßê ò³ëüêè ñêëàä ñïóñòîøóºòüñÿ,
ïðèéìàºòüñÿ ð³øåííÿ ùîäî ïîñòàâêè íîâî¿ ïàðò³¿
òîâàðó ðîçì³ðîì m. Ïðîáëåìà ïîëÿãàº â òîìó,
ùîá, âèõîäÿ÷è ³ç âèçíà÷åíîãî ôóíêö³îíàëó âàð-
òîñò³ (àáî ôóíêö³îíàëó çáèòê³â), âèçíà÷èòè
ì³í³ìàëüíèé ðîçì³ð ïàðò³¿ ïîñòàâêè m.

Â óìîâàõ äèíàì³÷íî¿ êîíêóðåíö³¿ åôåê-
òèâí³ñòü ðîáîòè ï³äïðèºìñòâà çíàõîäèòüñÿ â
ïðÿì³é çàëåæíîñò³ â³ä òîãî, ÿê øâèäêî ðåàãóº
âîíî íà ïîñò³éí³ çì³íè â çàçíà÷åíèõ äâîõ ñôå-
ðàõ: ó ñôåð³ çàáåçïå÷åííÿ òà ñôåð³ çáóòó. Ó öèõ
óìîâàõ óñï³õ ï³äïðèºìñòâà çàëåæèòü â³ä øâèä-
êîñò³ éîãî ðåàãóâàííÿ íà ïîñò³éí³ çì³íè ó
çîâí³øí³é ³íôðàñòðóêòóð³. Ó çâ’ÿçêó ç öèì,
ï³äïðèºìñòâî ïîâèííî ìàòè ÿê³ñü ìåõàí³çìè ³
ìîäåë³ óïðàâë³ííÿ, ÿê³ äîçâîëÿþòü çä³éñíþâàòè
àäàïòàö³þ éîãî äî ì³íëèâèõ çîâí³øí³õ óìîâ. Öå
îçíà÷àº, ùî ï³äïðèºìñòâî ìàº ïåðåáóâàòè â ïî-
ñò³éíîìó âçàºìîçâ’ÿçêó ç ïîñòà÷àëüíèêàìè âè-
ðîáíè÷èõ ðåñóðñ³â ³ ñïîæèâà÷àìè ãîòîâî¿ ïðî-
äóêö³¿ [8,9].

Ñó÷àñí³ óìîâè ôóíêö³îíóâàííÿ ïðîìèñëî-
âîãî ï³äïðèºìñòâà â óìîâàõ íåâèçíà÷åíîñò³ ³
íåñò³éêîñò³ çîâí³øíüîãî ñåðåäîâèùà âèìàãàþòü
íîâèõ, âèñîêîåôåêòèâíèõ ñïîñîá³â ³ ìåòîä³â
óïðàâë³ííÿ éîãî ãîñïîäàðñüêîþ ä³ÿëüí³ñòþ.

Â³äîìî, ùî äëÿ ñèíõðîí³çàö³¿ ³ ñòàá³ë³çàö³¿
ðîáîòè äèñêðåòíîãî ³ áåçïåðåðâíîãî âèðîáíè-
öòâà íåîáõ³äíî ñòâîðåííÿ çàïàñ³â. Â çâ’ÿçêó ç öèì
âèíèêàº ïðîáëåìà âèçíà÷åííÿ îïòèìàëüíî¿ ñòðà-

òåã³¿ óïðàâë³ííÿ çàïàñàìè, ÿêà ïîëÿãàº ó âèçíà-
÷åíí³ îïòèìàëüíîãî, â äåÿêîìó ñåíñ³, ìîìåíòó
ïîñòàâêè (çàïàñàííÿ) ³ îáñÿãó ïðîäóêö³¿, ùî ïî-
ñòàâëÿºòüñÿ. Ìàòåð³àëüíèé ïîò³ê íà øëÿõó ïðî-
õîäæåííÿ â³ä ñêëàäó ãîòîâî¿ ïðîäóêö³¿ ïðîõî-
äèòü â îñíîâíîìó âèðîáíèöòâ³ íèçêó ëàíîê, ùî
ïîêàçóþòü ìàòåð³àëè äîñë³äæåíü (Áëàíøàð Ä. [10],
Áàóåðñîêñ Ä.Äæ., Êëîññ Ä.Äæ. [11], à òàêîæ Ë³í-
äåðñ Ì.Ð., Ô³ðîí Õ.Å. [12], Ðèæèêîâ Þ.². [4]).

ª äîö³ëüíèì ðîçãëÿíóòè ÷àñòèííó çàäà÷ó
óïðàâë³ííÿ ñêëàäàìè, òîáòî ìîäåëþâàííÿ ðîáî-
òè ñêëàäó ï³äïðèºìñòâà ìîäåëëþ ñèñòåìè ìàñî-
âîãî îáñëóãîâóâàííÿ ç ïîðîãîâèì âêëþ÷åííÿì ³
îáìåæåíèì ðåñóðñîì. Ðàí³øå ö³ ÷àñòèíí³ çàäà÷³
ðîçãëÿíóò³ â ðîáîòàõ [5–7,13,14].

Ïðèïóñòèìî, ùî íà âõ³ä ëîã³ñòè÷íî¿ ñèñòå-
ìè íàäõîäèòü íàéïðîñò³øèé ïîò³ê âèìîã (çàãî-
òîâîê) ³íòåíñèâíîñò³ >0. ×àñ îáðîáêè (îáñëó-
ãîâóâàííÿ) êîæíî¿ äåòàë³ áóäåìî ââàæàòè âèïàä-
êîâèì, ðîçïîä³ëåíèì çà ïîêàçîâèì çàêîíîì ç
ïàðàìåòðîì >0. Ïðèëàä îáñëóãîâóâàííÿ âîëîä³º
îáìåæåíèì ðåñóðñîì ³ çäàòíèé áåç ïåðåðâè îá-
ñëóãîâóâàòè ëèøå ê³íöåâå ÷èñëî m âèìîã, ï³ñëÿ
÷îãî â³í éäå íà ïåðåîð³ºíòàö³þ, òðèâàë³ñòü ÿêî¿
ìàº ïîêàçîâèé çàêîí ðîçïîä³ëó ç ïàðàìåòðîì >0.
Îð³ºíòàö³ÿ ïðèëàäó â³äáóâàºòüñÿ ó â³äïîâ³äíîñò³
äî ñõåìè (ðèñóíîê), òîáòî ïåðåäáà÷àºòüñÿ, ùî
ïðèëàä ïî÷èíàº ïåðåíàëàãîäæåííÿ â òîé ìîìåíò,
êîëè â ñèñòåì³ º k âèìîã ³ ò³ëüêè ï³ñëÿ ¿¿ çàê³í-
÷åííÿ â³í çäàòíèé äî îáñëóãîâóâàííÿ íîâî¿ ïàðò³¿
äåòàëåé. Ìàþòü ì³ñöå äâà âèïàäêè, êîëè km ³
k>m. Îáìåæèìîñÿ íàäàë³ ðîçãëÿäîì ïåðøîãî
âèïàäêó, à ñàìå, êîëè km.

Ðîç³ãð³âó àáî îð³ºíòàö³¿ ïðèëàäó ìîæíà äàòè
³íøó ³íòåðïðåòàö³þ, â³äïîâ³äíî äî ÿêî¿ ðîç³ãð³â
ïðèëàäó ìîæíà ðîçãëÿäàòè ÿê ÷àñ äîñòàâêè òî-
âàðó íà ñêëàä. Òîìó ìîæíà ðîçãëÿíóòè íàñòóïíó
ìîäåëü óïðàâë³ííÿ çàïàñàìè, à ñàìå:

– º îäíîïðîäóêòîâèé ñêëàä, ïîñòà÷àííÿ
òîâàðó (çàïàñíèõ ÷àñòèí, êîìïëåêòóþ÷èõ âèðîá³â
òà ³í.) íà ÿêèé çä³éñíþºòüñÿ íå ìèòòºâî, à ìàº
âèïàäêîâó òðèâàë³ñòü, ôóíêö³ÿ ðîçïîä³ëó ÿêî¿
çá³ãàºòüñÿ ç ÷àñîì ðîç³ãð³âó çàçíà÷åíî¿ ñèñòåìè
ìàñîâîãî îáñëóãîâóâàííÿ;

– ïîñòàâêà ïðîäóêö³¿ (òîâàðó) ïî÷èíàºòüñÿ
êîëè â ÷åðç³ äî ïðèëàäó, ùî îáðîáëÿºòüñÿ, çíà-
õîäèòüñÿ k âèìîã;

– ³íòåíñèâí³ñòü ïîïèòó íà òîâàð âèçíà-
÷àºòüñÿ òåõíîëîã³÷íèì ïðîöåñîì îáðîáêè äåòà-
ëåé;

– äåòàë³ (ïðîäóêö³ÿ, òîâàð) ïîñòàâëÿþòüñÿ
ô³êñîâàíèì îáñÿãîì, ðîçì³ðó m;

– âàðò³ñòü ïîñòàâêè (çàìîâëåííÿ) ïàðò³¿
òîâàðó ïîñò³éíà ³ íå çàëåæèòü â³ä îáñÿãó ïîñòàâ-
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êè òîâàðó;
– âàðò³ñòü çáåð³ãàííÿ òîâàðó ïðîïîðö³éíà

ñåðåäíüîìó îáñÿãó òîâàðó, ùî çáåð³ãàºòüñÿ íà
ñêëàä³, ³ ÷àñó çáåð³ãàííÿ òîâàðó. Òîä³ ôóíêö³ÿ
âèòðàò â îïèñàí³é ñèñòåì³ çà ÷àñ t äîð³âíþº:

L(t,m,,,,)=CçàtP*(m,,,,)+
+Cçáqçá(m,,,,)t2+Cî÷q(m,,,,)t,  (1)

äå Cçàê – âàðò³ñòü ïîñòàâêè îäí³º¿ ïàðò³¿ òîâàðó;
P*(m,,,,) – éìîâ³ðí³ñòü òîãî, ùî ïðèëàä ðî-
ç³ãð³âàºòüñÿ, àáî â òåðì³íàõ òåîð³¿ çàïàñ³â öå éìî-
â³ðí³ñòü òîãî, ùî íà ï³äïðèºìñòâ³ çä³éñíþºòüñÿ
ïîñòàâêà òîâàðó, ïîêóïíèõ âèðîá³â àáî çàïàñ-
íèõ ÷àñòèí; Cçá – âàðò³ñòü çáåð³ãàííÿ îäèíèö³
ïðîäóêö³¿ â îäèíèöþ ÷àñó; qçá(m,,,,) – ñå-
ðåäí³é ðîçì³ð çàïàñó äåòàëåé (êîìïëåêòóþ÷èõ)
àáî ³íøîãî âèäó ñèðîâèíè, ùî çíàõîäÿòüñÿ íà
ñêëàä³; Cî÷ – âòðàòè â³ä î÷³êóâàííÿ ó ÷åðç³ îäí³º¿

çàÿâêè â îäèíèöþ ÷àñó; q(m,,,,) – ñåðåäíÿ
äîâæèíà ÷åðãè äî îáñëóãîâóþ÷îãî ïðèëàäó.

1. Ìàòåð³àëüí³ ïîòîêè ìîæíà êëàñèô³êóâà-
òè çà ñòóïåíåì ì³íëèâîñò³. Çà öèì ïðèíöèïîì
ðîçð³çíÿþòü ñòàö³îíàðí³ òà íåñòàö³îíàðí³ ïîòî-
êè, îäèíàðí³ òà íåîðäèíàðí³ ïîòîêè.

Ïîò³ê íàçèâàþòü ñòàö³îíàðíèì, ÿêùî
éìîâ³ðí³ õàðàêòåðèñòèêè ïðîöåñó (t) íå çàëå-
æàòü â³ä ìîìåíòó ïî÷àòêó çâ³òó ÷àñó, òîáòî ÿêùî
ïîçíà÷èòè ÷åðåç (t0,t) – ÷èñëî äåòàëåé, ùî íà-
ä³éøëè çà ÷àñ t â ³íòåðâàë³ (t0,t0+t), à (t1,t) ÷èñ-
ëî äåòàëåé, ùî íàä³éøëè â ³íòåðâàë³ ÷àñó (t1,t1+t),
òî ðîçïîä³ë âèïàäêîâèõ âåëè÷èí (t0,t) ³ (t1,t)
çá³ãàþòüñÿ çà óìîâè, ùî ³íòåðâàëè ÷àñó (t0,t0+t)
è (t1,t1+t) íå ïåðåòèíàþòüñÿ.

Ìàòåð³àëüíèé ïîò³ê íàçèâàþòü îäèíàðíèì,
ÿêùî â áóäü-ÿêèé äîñèòü ìàëèé ïðîì³æîê ÷àñó
íå ìîæå íàä³éòè á³ëüøå îäí³º¿ äåòàë³ (àáî ïàðò³¿
äåòàëåé) â ïðèéíÿòîìó âèì³ð³.

Ãðàô ñòàí³â ñèñòåìè ç ïîðîãîâèì âêëþ÷åííÿì [5]
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Íà ïðàêòèö³ ÷àñòî ïåðåäáà÷àºòüñÿ â³äñóò-
í³ñòü íàñë³äê³â â ìàòåð³àëüíîìó ïîòîö³. Öå îç-
íà÷àº, ùî íàäõîäæåííÿ âèìîã â ïðîì³æêó (t0,t1)
í³ÿê íå âïëèâàº íà ¿õ íàäõîäæåííÿ â ïðîì³æêó
(t2,t3), äå (t1<t1).

2. Ïðèëàäè îáñëóãîâóâàííÿ. Îáñëóãîâóþ÷³
ïðèëàäè â ñèñòåì³ ìàñîâîãî îáñëóãîâóâàííÿ ³äåí-
òèô³êóþòüñÿ ç³ ñêëÿíêàìè, êîíâåéºðíèìè ë³í³ÿ-
ìè àáî ³íøèì âèäîì îáëàäíàííÿ, íåîáõ³äíèì äëÿ
âèêîíàííÿ âèðîáíè÷îãî öèêëó. Ç îðãàí³çàö³é-
íî-ôóíêö³îíàëüíî¿ òî÷ê³ çîðó ï³ä ïðèëàäîì îá-
ñëóãîâóâàííÿ ìîæíà ðîçóì³òè öåõ àáî âñ³ ï³äïðè-
ºìñòâà â ö³ëîìó. Îáñëóãîâóþ÷³ ïðèëàäè íàäàë³
áóäåìî íàçèâàòè ïðîñòî îáëàäíàííÿ àáî ïðè-
ëàä. Äèñöèïë³íà îáñëóãîâóâàííÿ âèçíà÷àº ïî-
ðÿäîê, ïðàâèëî àáî àëãîðèòì îáñëóãîâóâàííÿ
(îáðîáêè) âèìîã àáî çàìîâëåíü. Ïðàâèëî ³ ÷àñ
îáñëóãîâóâàííÿ çàÿâîê â îñíîâíîìó âèçíà÷àþòü-
ñÿ âèðîáíè÷î-òåõíîëîã³÷íèì öèêëîì îáðîáêè
òîãî ÷è ³íøîãî âèäó ïðîäóêö³¿. Ìîæíà ââàæàòè,
ùî â çàãàëüíîìó âèïàäêó ÷àñ îáñëóãîâóâàííÿ
çàÿâîê º âåëè÷èíîþ âèïàäêîâîþ, çàêîí ðîçïîä³-
ëó ÿêî¿ äëÿ êîæíîãî êîíêðåòíîãî âèäó ïðîäóêö³¿
ìîæå áóòè âèçíà÷åíèé.

Íàäàë³ áóäåìî ïðèïóñêàòè, ùî ÷èñëî ïðè-
ëàä³â îáñëóãîâóâàííÿ (àáî âåðñòàò³â) äîð³âíþº n
(n1) ³ âñ³ âîíè ³äåíòè÷í³. Ïåðåäáà÷àºòüñÿ, ùî º
äîäàòêîâî n1 ïðèëàä³â îáñëóãîâóâàííÿ, ÿê³ ìî-
æóòü áóòè âèêîðèñòàí³ â ðàç³ ïîòðåáè ³ ÿê³ óòâî-
ðþþòü ðåçåðâ, ÿêèé ÿê ïðàâèëî, çíàõîäèòüñÿ â
õîëîäíîìó ñòàí³. Äëÿ ïåðåõîäó ïðèëàä³â â ðîáî-
÷èé ñòàí íåîáõ³äíî äåÿêèé, â çàãàëüíîìó âèïàä-
êó, âèïàäêîâèé ÷àñ ïðè öüîìó ï³äïðèºìñòâî çìó-
øåíå íåñòè ïåâí³ äîäàòêîâ³ âèòðàòè. Äëÿ çàáåç-
ïå÷åííÿ ðîáîòè ï³äïðèºìñòâà ïî âèêîíàííþ îò-
ðèìàíîãî çàìîâëåííÿ íåîáõ³äíî ìàòè ðåñóðñè,
ÿê òðóäîâ³, òàê ³ ìàòåð³àëüí³. Ïèòàííÿ ïîñòà÷àííÿ
öèõ äâîõ âèä³â ðåñóðñ³â ìîæíà ìîäåëþâàòè ÿê
«ðîç³ãð³â», ï³äãîòîâêó àáî çàòðèìêó ñèñòåìè, ùî
ñêëàäàºòüñÿ ç n+n1 ïðèëàä³â. Áóäåìî ââàæàòè,
ùî íàÿâíèé ìàòåð³àëüíèé ðåñóðñ çäàòíèé çàáåç-
ïå÷èòè âèêîíàííÿ íå âñüîãî íàÿâíîãî çàìîâëåí-
íÿ, à ò³ëüêè éîãî ÷àñòèíè, íàïðèêëàä m çàÿâîê
(m – âåëè÷èíà âèïàäêîâà ÷è í³), ï³ñëÿ ÷îãî íå-
îáõ³äíî çíîâó âèð³øóâàòè ïèòàííÿ ïðî ïîñòà-
÷àííÿ ï³äïðèºìñòâà ìàòåð³àëüíèìè ðåñóðñàìè.

3. Àëãîðèòì îáñëóãîâóâàííÿ. Áóäåìî ââà-
æàòè, ùî âèêîíàííÿ çàìîâëåííÿ íà âèãîòîâëåí-
íÿ òîãî ÷è ³íøîãî âèäó ïðîäóêö³¿ â³äáóâàºòüñÿ â
ïîðÿäêó íàäõîäæåííÿ. Îäíàê ìîæëèâ³ âèïàäêè,
êîëè äåÿê³ çàÿâêè ìîæóòü óòâîðþâàòè ïð³îðè-

òåòí³ ÷åðãè. Àëãîðèòì âèêîíàííÿ çàìîâëåííÿ
â³äáóâàºòüñÿ íàñòóïíèì ÷èíîì: ÿêùî áóäü-ÿêèé
ïðèëàä çàê³í÷èâ âèêîíàííÿ çàìîâëåííÿ, òî â³í
ìîæå àáî ïðèñòóïèòè äî âèêîíàííÿ íîâîãî çà-
ìîâëåííÿ, àáî ïåðåéòè â ðåçåðâ, ïðè÷îìó ïðè
öüîìó ï³äïðèºìñòâî íåñå äåÿê³ çáèòêè, ïîâ’ÿ-
çàí³ ç â³äêëþ÷åííÿì ïðèëàä³â. Íàâïàêè, ÿêùî
ïðèëàä çíàõîäèâñÿ â ðåçåðâ³, òî â ìîìåíò ïðè-
õîäó íîâîãî çàìîâëåííÿ âèð³øóºòüñÿ ïèòàííÿ
ïðî òå, ÷è ïîâèíåí â³í âêëþ÷èòèñÿ â îáñëóãîâó-
âàííÿ íîâî¿ ïàðò³¿ çàÿâîê àáî çàëèøèòèñÿ â ðå-
çåðâ³. ßêùî íà ï³äïðèºìñòâ³ â³äñóòí³ çàìîâëåí-
íÿ, òî ïðèëàäè âèìèêàþòüñÿ ³ âèòðà÷àºòüñÿ ÷åð-
ãîâèé ðåñóðñ íà â³äêëþ÷åííÿ ³ âêëþ÷åííÿ ¿õ
çíîâó â ðîáî÷èé ñòàí.

ßê âæå ãîâîðèëîñÿ ðàí³øå, ðîç³ãð³âó àáî
îð³ºíòàö³¿ ïðèëàäó ìîæíà äàòè ³íøó ³íòåðïðåòà-
ö³þ, â³äïîâ³äíî äî ÿêî¿ ðîç³ãð³â ïðèëàäó ìîæíà
ðîçãëÿäàòè ÿê ÷àñ äîñòàâêè òîâàðó íà ñêëàä.

Íåõàé, ÿê çàçâè÷àé, P *(m,,,,) –
éìîâ³ðí³ñòü òîãî, ùî ïðèëàä ðîç³ãð³âàºòüñÿ;
Pçàí(m,,,,) – éìîâ³ðí³ñòü òîãî, ùî ïðèëàä
çàéíÿòèé îáñëóãîâóâàííÿì âèìîã. Î÷åâèäíî, ùî
â öåé ÷àñ íà ñêëàä³ º ïîçèòèâíèé çàïàñ òîâàðó.

Ðîçãëÿíåìî âèïàäîê: ñóìàðí³ âèòðàòè çáå-
ð³ãàííÿ çàïàñ³â çà ÷àñ t ñêëàäàþòüñÿ ç âèòðàò íà
ïîñòàâêó òîâàðó, íà çáåð³ãàííÿ ³ âèòðàòè, ïîâ’ÿ-
çàí³ ç î÷³êóâàííÿì ïî÷àòêó îáñëóãîâóâàííÿ (àáî
âèòðàòè, ïîâ’ÿçàí³ ç äåô³öèòîì) ³ ÿê³ ìàþòü âèã-
ëÿä (1).

Ðîçä³ëèâøè ôîðìóëó (1) íà t ³ ñïðÿìóâàâ-
øè éîãî äî íåñê³í÷åííîñò³, îòðèìàºìî âèðàç äëÿ
ôóíêö³îíàëà ñåðåäíüî¿ âàðòîñò³ âèòðàò â îäèíè-
öþ ÷àñó:

L(m,,,,)=CçàêP*(m,,,,)+
+Cçáqçá(m,,,,)Pçàí(m,,,,q)+
+Cî÷q(m,,,,),  (2)

Îòæå, ó ïîäàëüøîìó äàíà çàäà÷à ïîëÿãàº â
çíàõîäæåíí³ çíà÷åííÿ m, ïðè ÿêîìó âèðàç (2)
ïðèéìàº ì³í³ìàëüíå çíà÷åííÿ, ïðè çàäàíèõ õà-
ðàêòåðèñòèêàõ m,,,³.

L(m,,,)=CçàêP*(m,k,,,)+
+Cçáqçá(m,,,)Pçàí(m,,,)+
+Cî÷q(m,,,),  (3)

äå P*(m,k,,,)=/(m); Pçàí(m,,,)=;
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(4)

Îòæå, âñ³ ÷èñëîâ³ âèðàçè, ùî âõîäÿòü â
ôîðìóëó (2), çíàéäåí³, à öå çíà÷èòü, ùî ìîæíà
âèð³øèòè, âèêîðèñòîâóþ÷è ÷èñåëüí³ ìåòîäè,
çàâäàííÿ âèçíà÷åííÿ îïòèìàëüíèõ ïàðàìåòð³â
ñòâîðåííÿ çàïàñ³â.

Òàê ñàìî ÿê ³ ðàí³øå, äîäàþ÷è â ôîðìó-
ëó (2) ñêëàäîâó, ùî õàðàêòåðèçóº âèòðàòè, ïî-
â’ÿçàí³ ç ï³äòðèìàííÿì óñòàòêóâàííÿ â ðîáî÷î-
ìó ñòàí³, îòðèìàºìî óçàãàëüíåíó ìîäåëü ñòâî-
ðåííÿ çàïàñ³â, ùî çâ’ÿçóº ëîã³ñòè÷íèé ëàíöþ-
æîê «ï³äïðèºìñòâî – ñêëàä». Â öüîìó âèïàäêó
ôóíêö³îíàë âèòðàò ìàº âèãëÿä:

L(m,,,)=CçàêP*(m,,,)+
+Cçáqçá(m,,,)Pçàí(m,,,)+
+ Cî÷q(m,,,)+C1Pçàí(m,,,)+
+C2ð 0(m,,,),  (6)

äå C1 – âèòðàòè, ïîâ’ÿçàí³ ç ï³äòðèìêîþ îáëàä-
íàííÿ ó ïðàöåçäàòíîìó ñòàí³; C2 – âèòðàòè, ïî-
â’ÿçàí³ ç ï³äòðèìêîþ îáëàäíàííÿ ó ñòàí³ «â³ëü-
íèé–ðîç³ãð³òèé»; Pçàí(m,,,) – éìîâ³ðí³ñòü
òîãî, ùî ïðèëàä çàéíÿòèé îáñëóãîâóâàííÿì.

Âèñíîâêè
Ðîçãëÿíóòà ìîäåëü äîçâîëÿº ñêîðîòèòè

ð³âåíü ïðîìèñëîâèõ çàïàñ³â òà çàáåçïå÷èòè íà
ïåâíîìó ð³âí³ âèðîáíè÷î-åêîíîì³÷íó ñò³éê³ñòü
êîìïîíåíòà ëîã³ñòè÷íî¿ ñèñòåìè – ìîäåë³ óï-
ðàâë³ííÿ ñêëàäîì ç äåô³öèòîì ïðè íàÿâíîñò³ ³
³íøèõ ëîã³ñòè÷íèõ ìîäåëåé óïðàâë³ííÿ ñêëàäà-
ìè ï³äïðèºìñòâà ç âèïàäêîâèì ÷àñîì ïîñòàâîê
òà óïðàâë³ííÿ çàïàñàìè ï³äïðèºìñòâà ç âèïåðå-
äæåííÿì ïîñòàâêè (â êîíòåêñò³ ÷àñòèííèõ ñèòó-
àö³éíèõ çàäà÷).

ª íåîáõ³äí³ñòü â ïîäàëüøèõ äîñë³äæåííÿõ
â ìåæàõ ìîäåëþâàííÿ ÃÂËÑ, âèõîäÿ÷è ç ôóíê-
ö³îíàëüíîãî ä³ëåííÿ îïåðàö³é â ëîã³ñòè÷í³é ñèñ-
òåì³ (íàïðèêëàä, â äðóã³é ôàç³ ôóíêö³îíàëüíî¿
ëîã³ñòè÷íî¿ ï³äñèñòåìè – ðóõ ñèðîâèíè, ìàòåð³-
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àë³â, çàïàñíèõ ÷àñòèí ç³ ñêëàäó ï³äïðèºìñòâà íà
îñíîâíå âèðîáíèöòâî, òîáòî äðóãîãî âèäó ëîã³-
ñòè÷íèõ ïðîöåñ³â – ëîã³ñòèêè ñêëàäñüêîãî ãîñ-
ïîäàðñòâà).

Äëÿ ìîäåëþâàííÿ ðîáîòè ñêëàä³â ï³äïðèº-
ìñòâà çàïðîïîíîâàíî âèêîðèñòîâóâàòè êëàñ ìî-
äåëåé, çàñíîâàíèõ íà áàç³ êåðîâàíèõ ñèñòåì ìà-
ñîâîãî îáñëóãîâóâàííÿ, ÿê³ äîçâîëÿþòü îòðèìó-
âàòè äîñòàòíüî âåëèêå ÷èñëî õàðàêòåðèñòèê, ùî
âèêîðèñòîâóþòüñÿ ïðè çíàõîäæåíí³ îïòèìàëü-
íèõ ïàðàìåòð³â ãíó÷êèõ âèðîáíè÷î-ëîã³ñòè÷íèõ
ñèñòåì (ÃÂËÑ), ÿê³ â çìîç³ øâèäêî ðåàãóâàòè íà
êîí’þíêòóðó ðèíêó.

Çîêðåìà ïðîïîíîâàíà ÷àñòèííà ìîäåëü óï-
ðàâë³ííÿ ñêëàäîì ç äåô³öèòîì äîçâîëèòü ñêîðî-
òèòè ð³âåíü ïðîìèñëîâèõ çàïàñ³â, ì³í³ì³çóâàòè
÷àñ âèðîáíè÷îãî öèêëó ³ äîòðèìàòè òåðì³íè ïî-
ñòàâîê. Ìåòà âèðîáíè÷î¿ ëîã³ñòèêè ïîëÿãàº â
òî÷í³é ñèíõðîí³çàö³¿ ïðîöåñó âèðîáíèöòâà, ðîç-
ðàõóíêó éîãî îïòèìàëüíèõ ïàðàìåòð³â.

ÑÏÈÑÎÊ Ë²ÒÅÐÀÒÓÐÈ

1. Êðèêàâñüêèé ª.Â., ×óõðàé Í.²., ×îðíîêîïèòñüêà Í.Â.

Ëîã³ñòèêà: êîìïåíä³óì ³ ïðàêòèêóì: Íàâ÷àëüíèé ïîñ³áíèê.

– Ê.: Êîíäîð, 2009. – 338 ñ.

2. Êðèêàâñüêèé ª.Â. Ëîã³ñòèêà. Îñíîâè òåîð³¿: Ï³äðó÷-

íèê. – Ëüâ³â: Íàö³îíàëüíèé óí³âåðñèòåò «Ëüâ³âñüêà ïîë³òåõ-

í³êà», 2006. – 456 ñ.

3. Ëûñåíêî Þ.Ã., Ïåòðåíêî Â.Ë., Ðóìÿíöåâ Í.Â. Êîíöåï-

öèÿ ëîãèñòè÷åñêîãî óïðàâëåíèÿ ïðîèçâîäñòâåííî – ýêîíî-

ìè÷åñêèìè ñèñòåìàìè íà îñíîâå òåîðèè ìàññîâîãî îáñëó-

æèâàíèÿ // Â³ñíèê ÄîíÍÓ. – Ñåðèÿ «Ýêîíîìèêà è ïðàâî».

– Äîíåöê: 2000. – ¹ 2. – Ñ.173-178.

4. Ðûæèêîâ Þ.È. Ëîãèñòèêà, î÷åðåäè è óïðàâëåíèå

çàïàñàìè. – Ñàíêò-Ïåòåðáóðã: ÃÓÀÏ, ÑÏÈÈÐÀÍ, 2011. –

477 ñ.

5. Ðóìÿíöåâ Í.Â. Ãèáêèå ëîãèñòè÷åñêèå ñèñòåìû ñ ïå-

ðåíàëàäêîé â íà÷àëå ïåðèîäà çàíÿòîñòè è ïîòåðåé òðåáîâà-

íèé // Íàóêîâèé æóðíàë «Á³çíåñ ²íôîðì», ¹ 4, 2012. –

Õàðê³â: ÔÎÏ Àëåêñàíäðîâà Ê.Ì.; ÂÄ «ÈÍÆÅÊ», 2012. –

Ñ.25-27.

6. Ðóìÿíöåâ Í.Â. Ãèáêèå ëîãèñòè÷åñêèå ñèñòåìû ñ ïå-

ðåíàëàäêîé â êîíöå ïåðèîäà çàíÿòîñòè è ïîòåðåé òðåáîâà-

íèé // Íàóêîâèé æóðíàë «Á³çíåñ ²íôîðì». – 2012. – ¹ 5. –

Ñ.51-54.

7. Ðóìÿíöåâ Í.Â. Ìîäåëèðîâàíèå ãèáêèõ ïðîèçâîä-

ñòâåííûõ ñèñòåì ñ ïåðåíàëàäêîé â ïðîìåæóòêå ìåæäó äâóìÿ

ïðîèçâîäñòâåííûìè öèêëàìè // Ìiæíàðîäíèé íàóêîâèé

æóðíàë «ªêîíîìi÷íà êiáåðíåòèêà». – 2013. – ¹ 1-3(789-81).

– Ñ.82-84.

8. Íèêîëàé÷óê Â.Å. Òåîðèÿ è ïðàêòèêà óïðàâëåíèÿ ìà-

òåðèàëüíûìè ïîòîêàìè (ëîãèñòè÷åñêàÿ êîíöåïöèÿ): ìîíî-

ãðàôèÿ. – Äîíåöê: ÄîíÍÓ, «ÊÈÒÈÑ», 1999. – 413 ñ.

9. Íèêîëàé÷óê Â.Å. Ëîãèñòè÷åñêèé ìåíåäæìåíò: Ó÷åá-

íèê. – Ì.: Äàøêîâ è Ê, 2017. – 980 ñ.

10. David Blanchard. Supply Chain Management:Best

Practices. – Hoboken: Wiley, 2010. – 302 p.

11. Donald J. Bowersox, David J. Closs. Logistical

Management: The Integrated Supply Chain Process. – New York:

McGraw-Hill, 1996. – 730 p.

12. Purchasing and supply management / Michiel R.

Leenders, Harold E. Fearon, Anna Flynn, P. Fraser Johnson. –

New York: McGraw-Hill Education, 2001. – 743 p.

13. Îðãàí³çàö³éíî-åêîíîì³÷íèé ìåõàí³çì çáàëàíñîâàíî-

ãî ðîçâèòêó ðåã³îí³â. Ô³íàíñîâî-åêîíîì³÷íà áåçïåêà: êîëåê-

òèâíà ìîíîãðàô³ÿ / çà çàã. ðåä. ïðîô. Â.². Äóáíèöüêîãî;

ÓÄÕÒÓ. – Äí³ïðî: ÄÂÍÇ ÓÄÕÒÓ, 2017. – 506 ñ.

14. Äóáíèöüêèé Â. ²., Íàóìåíêî Í.Þ., Á³ëîáðîâà Þ.Î.

Ãíó÷êà âèðîáíè÷î-ëîã³ñòè÷íà ñèñòåìà: ìîäåëü óïðàâë³ííÿ

ñêëàäîì ç äåô³öèòîì // Êîìï’þòåðíå ìîäåëþâàííÿ òà îïòè-

ì³çàö³ÿ ñêëàäíèõ ñèñòåì (ÊÌÎÑÑ-2018): ìàòåð³àëè IV

Ì³æíàðîäíî¿ íàóêîâî-òåõí³÷íî¿ êîíôåðåíö³¿. – Äí³ïðî: Áà-

ëàíñ-êëóá, – 2018. – Ñ.346-348.

Íàä³éøëà äî ðåäàêö³¿ 26.10.2018



Dubnitsky V.I., Naumenko N.Yu., Bilobrova Y.O.

16 ISSN 2521-6406, Êîìï’þòåðíå ìîäåëþâàííÿ: àíàë³ç, óïðàâë³ííÿ, îïòèì³çàö³ÿ, 2018, No. 2, pp. 9-17

ÃÈÁÊÀß ÏÐÎÈÇÂÎÄÑÒÂÅÍÍÎ-ËÎÃÈÑÒÈ×ÅÑÊÀß
ÑÈÑÒÅÌÀ: ÌÎÄÅËÜ ÓÏÐÀÂËÅÍÈß ÑÊËÀÄÎÌ Ñ
ÄÅÔÈÖÈÒÎÌ

Äóáíèöêèé Â.È., Íàóìåíêî Í.Þ., Áåëîáðîâà Þ.Î.

Ñîâðåìåííûå óñëîâèÿ ôóíêöèîíèðîâàíèÿ ïðåäïðèÿòèé â
ðàìêàõ ðûíî÷íîé ýêîíîìèêè, à òàêæå â óñëîâèÿõ íåîïðåäåëåí-
íîñòè è íåóñòîé÷èâîñòè âíåøíåé ñðåäû òðåáóþò íîâûõ, âûñî-
êî ýôôåêòèâíûõ ñðåäñòâ è ìåòîäîâ óïðàâëåíèÿ åãî õîçÿéñòâåí-
íîé äåÿòåëüíîñòüþ. Â ðàáîòå ðàññìàòðèâàåòñÿ ÷àñòíàÿ çà-
äà÷à ìîäåëèðîâàíèÿ ðàáîòû ãèáêîé ïðîèçâîäñòâåííî-ëîãèñòè-
÷åñêîé ñèñòåìû (ÃÏËÑ) ñ èñïîëüçîâàíèåì êëàññà ìîäåëåé, îñ-
íîâàííûå íà áàçå óïðàâëÿþùèõ ñèñòåì ìàññîâîãî îáñëóæèâà-
íèÿ (ÑÌÎ), êîòîðûå ïîçâîëÿþò ïîëó÷èòü äîñòàòî÷íî áîëü-
øîå êîëè÷åñòâî õàðàêòåðèñòèê, êîòîðûå èñïîëüçóþòñÿ ïðè
îòûñêàíèè îïòèìàëüíûõ ïàðàìåòðîâ ÃÏËÑ – ìîäåëèðîâàíèå
ðàáîòû ñêëàäà ïðåäïðèÿòèÿ ìîäåëüþ ñèñòåìû ìàññîâîãî îá-
ñëóæèâàíèÿ ñ ïîðîãîâûì âêëþ÷åíèåì è îãðàíè÷åííûìè ðåñóð-
ñàìè. Â ðàáîòå îòìå÷åíî, ÷òî âàæíûì íåäîñòàòêîì ñîâðå-
ìåííûõ ïîäõîäîâ ê îðãàíèçàöèè ïðîèçâîäñòâà ÿâëÿåòñÿ òîò
ôàêò, ÷òî âñå òåõíîëîãè÷åñêèå ñèñòåìû ðàññìàòðèâàþòñÿ êàê
èäåàëüíûå ñèñòåìû, òî åñòü äåòåðìèíèðîâàíû. Íàáëþäåíèå
çà ðåàëüíûìè îáúåêòàìè, êîòîðûå îòíîñÿòñÿ ê ñëîæíûì ñèñ-
òåìàì, ïîêàçûâàåò, ÷òî îíè ôóíêöèîíèðóþò â óñëîâèÿõ äåé-
ñòâèÿ áîëüøîãî êîëè÷åñòâà ñëó÷àéíûõ ôàêòîðîâ, ïîýòîìó ïðåä-
ñêàçàíèÿ ïîâåäåíèÿ åå ìîæåò èìåòü ñìûñë òîëüêî â ïðåäåëàõ
âåðîÿòíîñòíûõ êàòåãîðèé. Ïðåäñòàâëåíûé ãðàô ñîñòîÿíèé ñè-
ñòåìû ñ ïîðîãîâûì âêëþ÷åíèåì ïîçâîëÿåò âûïîëíèòü îðèåí-
òàöèþ ïðèáîðà (ïðîñòåéøèé ïîòîê òðåáîâàíèé èíòåíñèâíîñ-
òè ). Ïîêàçàíî, ÷òî ìàòåðèàëüíûé ïîòîê ìîæíî êëàññèôè-
öèðîâàòü ïî ñòåïåíè ñìåííîñòè. Ïî ýòîìó ïðèíöèïó ðàçëè÷à-
þò ñòàöèîíàðíûå è íåñòàöèîíàðíûå ïîòîêè, à òàêæå îðäè-
íàðíûå è íåîðäèíàðíûå ïîòîêè. Âûäåëåí àëãîðèòì îáñëóæèâà-
íèÿ. Â ðàáîòå ïðåäïîëàãàåòñÿ, ÷òî âûïîëíåíèå çàêàçà íà èçãî-
òîâëåíèå òîãî èëè èíîãî âèäà ïðîäóêöèè ïðîèñõîäèò â ïîðÿäêå
ïîñòóïëåíèÿ. Ïîëó÷åííàÿ îáîáùåííàÿ ìîäåëü îáðàçîâàíèÿ çà-
ïàñîâ, ñâÿçûâàþùåé ëîãèñòè÷åñêóþ öåïü «ïðåäïðèÿòèå – ñêëàä»
è ïðåäñòàâëÿåò ôóíêöèîíàë ðàñõîäîâ. Èñïîëüçîâàíèå èíñòðó-
ìåíòàðèÿ ïðîèçâîäñòâåííîé ëîãèñòèêè â ñî÷åòàíèè ñ èäåîëî-
ãèåé ìîäåëèðîâàíèÿ ëîãèñòè÷åñêèõ ìîäåëåé ñêëàäà ñ îïðåäåëå-
íèåì åãî îïòèìàëüíûõ, ñ òî÷êè çðåíèÿ ïðåäïðèÿòèÿ, ïàðàìåò-
ðîâ ðåàëèçàâàíî, â ÷àñòíîñòè, â ìîäåëè óïðàâëåíèÿ ñêëàäîì ñ
äåôèöèòîì. Ïðåäëîæåíî â ðàáîòå èñïîëüçîâàòü êëàññ ìîäåëåé
äëÿ ìîäåëèðîâàíèÿ ðàáîòû ñêëàäîâ ïðåäïðèÿòèÿ, îñíîâàííûå
íà áàçå óïðàâëÿåìûõ ñèñòåì ìàññîâîãî îáñëóæèâàíèÿ, êîòî-
ðûå ïîçâîëÿþò ïîëó÷àòü äîñòàòî÷íî áîëüøîå ÷èñëî õàðàêòå-
ðèñòèê, èñïîëüçóåìûõ ïðè íàõîæäåíèè îïòèìàëüíûõ ïàðàìåò-
ðîâ ãèáêèõ ïðîèçâîäñòâåííî-ëîãèñòè÷åñêèõ ñèñòåì, êîòîðûå â
ñîñòîÿíèè áûñòðî ðåàãèðîâàòü íà êîíúþíêòóðó ðûíêà.

Êëþ÷åâûå ñëîâà: ìîäåëü óïðàâëåíèÿ ñêëàäîì ñ
äåôèöèòîì, ãèáêàÿ ïðîèçâîäñòâåííî-ëîãèñòè÷åñêàÿ ñèñòåìà,
ñèñòåìû ìàññîâîãî îáñëóæèâàíèÿ, ñèñòåìà «ïðåäïðèÿòèå –
ñêëàä», óïðàâëåíèå ïðåäïðèÿòèåì, ãðàô ñîñòîÿíèé.

FLEXIBLE PRODUCTION AND LOGISTICS SYSTEM: A
MODEL OF WAREHOUSE MANAGEMENT WITH A
DEFICIT

Dubnitsky V.I. a, Naumenko N.Yu.  a, Bilobrova Y.O. b

a Ukrainian State University of Chemical Engineering, Dnipro,
Ukraine

b University of Customs and Finance, Dnipro, Ukraine

Modern conditions of functioning of enterprises within the
framework of a market economy, as well as in the conditions of
uncertainty and instability of the external environment, require new,
highly effective means and methods of managing their economic
activity. In this paper, the partial problem of modeling the work of a
flexible production-logistic system (FPLS) with the use of a class of
models based on the basis of mass management systems (MMS) is
considered, which allows one to obtain a sufficiently large number of
characteristics that are used in finding the optimal parameters of
FPLS, is considered. This problem is modeling of work of the enterprise
warehouse using model of mass service system with threshold inclusion
and limited resources. The paper noted that an important disadvantage
of modern approaches to the organization of production is the fact
that all technological systems are regarded as ideal systems, that is,
they are deterministic. Observation of real objects that we associate
with complex systems demonstrates that they function in conditions
of a large number of random factors, so predicting its behavior can
only be meaningful within the probabilistic categories. The represented
graph of states of the system with threshold inclusion allows one to
perform the orientation of the device (a steady stream of intensity
requirements ). It is shown that the material flow can be classified
according to the degree of variability. This principle distinguishes
between stationary and non-stationary flows, as well as ordinary
and extraordinary streams. The service algorithm is allocated.  In
this work, it is assumed that the execution of the order for the
manufacture of one or another type of products is in the order of
receipt. A generalized model of formation of stocks is obtained, which
links the «enterprise – warehouse» logistics chain and represents a
functional cost. It is confirmed that the use of tools of industrial
logistics combined with the ideology of modeling of logistic models of
the warehouse with the definition of its optimal, in terms of enterprise,
parameters, in particular, the model of warehouse management with
a deficit. It is suggested to use a class of models for modeling the
work of warehouses of the enterprise, which are based on the basis of
managed mass service systems and allow one to obtain a sufficiently
large number of characteristics used in finding optimal parameters of
flexible production and logistic systems (FPLG), which are able to
react quickly to market conditions.

Keywords: model of warehouse management with a defi-
cit, flexible production-logistic system, mass service systems,
enterprise – warehouse system, enterprise management, state
graph.
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