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Ìîäåëþâàííÿ îïòèìàëüíîãî ïîïèòó ôð³ëàíñ–çàÿâîê 
²Ò–ï³äïðèºìñòâà çà ìåòîäîì Ìîíòå–Êàðëî

Ïðîâåäåíî äîñë³äæåííÿ åìï³ðè÷íîãî ðÿäó ðîçïîä³ëó ïîïèòó ôð³ëàíñ–çàÿâîê íà ²Ò–ï³äïðèºìñòâ³, 
ùî ÿâëÿºòüñÿ âàæëèâèì ôàêòîðîì åôåêòèâíîñò³ ðîáîòè ôàõ³âö³â ²Ò–ï³äïðèºìñòâà. Äëÿ çàñòî-
ñóâàííÿ ìåòîäó Ìîíòå–Êàðëî äëÿ ³ì³òàö³¿ âèïàäêîâîãî ïðîöåñó – ïîïèòó ôð³ëàíñ–çàÿâîê, ïðåä-
ñòàâëåíèõ âàð³àö³éíèì ðÿäîì çãåíåðîâàí³ ïîñë³äîâíîñò³ âèïàäêîâèõ ÷èñåë, ïðè÷îìó ¿õ ù³ëüí³ñòü 
ðîçïîä³ëó òàêà, ÿê ³ â çàêîí³ ðîçïîä³ëó, ùî ðîçãëÿäàºòüñÿ. Äëÿ ïåðåâ³ðêè ïðàâèëüíîñò³ ã³ïîòåçè, ùî 
ðîçïîä³ë ñòàòèñòèêè ïîïèòó ôð³ëàíñ–çàÿâîê íà ²Ò–ï³äïðèºìñòâ³ ï³äëÿãàº ï³ä çàêîí ðîçïîä³ëó Ïó-
àññîíà, – âèêîðèñòàíî êðèòåð³é óçãîäæåíîñò³ Ï³ðñîíà ç ð³âíåì çíà÷óùîñò³  = 0,05. Öå äîçâîëèëî 
çíàéòè ê³ëüê³ñòü øòàòíèõ ïðàö³âíèê³â ²Ò–ï³äïðèºìñòâà øëÿõîì ðîçðàõóíêó îïòèìàëüíî¿ ¿õ ê³ëüêîñò³ 
äëÿ ²Ò–ï³äïðèºìñòâà çà ìåòîäîì Ìîíòå–Êàðëî, ùî îïòèì³çóº ïîòðåáè â êàäðàõ äëÿ çàáåçïå÷åííÿ 
åôåêòèâíî¿ ðîáîòè ²Ò–ï³äïðèºìñòâà. 
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Ìîäåëèðîâàíèå îïòèìàëüíîãî ñïðîñà ôðèëàíñ çàÿâîê 
ÈÒ–ïðåäïðèÿòèÿ ïî ìåòîäó Ìîíòå–Êàðëî

Ïðîâåäåíî èññëåäîâàíèå ýìïèðè÷åñêîãî ðÿäà ðàñïðåäåëåíèÿ ñïðîñà ôðèëàíñ çàÿâîê íà ÈÒ–
ïðåäïðèÿòèè, ÷òî ÿâëÿåòñÿ âàæíûì ôàêòîðîì ýôôåêòèâíîñòè ðàáîòû ñïåöèàëèñòîâ ÈÒ–ïðåä-
ïðèÿòèÿ. Äëÿ ïðèìåíåíèÿ ìåòîäà Ìîíòå–Êàðëî äëÿ èìèòàöèè ñëó÷àéíîãî ïðîöåññà – ñïðîñà 
ôðèëàíñ çàÿâîê, ïðåäñòàâëåííûõ âàðèàöèîííûì ðÿäîì ñãåíåðèðîâàííûå ïîñëåäîâàòåëüíîñ-
òè ñëó÷àéíûõ ÷èñåë, ïðè÷åì èõ ïëîòíîñòü ðàñïðåäåëåíèÿ òàêàÿ, êàê è â çàêîíå ðàñïðåäåëåíèÿ, 
êîòîðûé ðàññìàòðèâàåòñÿ. Äëÿ ïðîâåðêè ïðàâèëüíîñòè ãèïîòåçû, ÷òî ðàñïðåäåëåíèå ñòàòèñòèêè 
ñïðîñà ôðèëàíñ çàÿâîê íà ÈÒ–ïðåäïðèÿòèè ïîäïàäàåò ïîä çàêîí ðàñïðåäåëåíèÿ Ïóàññîíà, – èñ-
ïîëüçîâàíî êðèòåðèé ñîãëàñîâàííîñòè Ïèðñîíà ñ óðîâíåì çíà÷èìîñòè  = 0,05. Ýòî ïîçâîëèëî 
íàéòè êîëè÷åñòâî øòàòíûõ ðàáîòíèêîâ ÈÒ–ïðåäïðèÿòèÿ ïóòåì ðàñ÷åòà èõ îïòèìàëüíîãî êîëè÷å-
ñòâà äëÿ ÈÒ–ïðåäïðèÿòèÿ ïî ìåòîäó Ìîíòå–Êàðëî, ÷òî îïòèìèçèðóåò ïîòðåáíîñòè â êàäðàõ äëÿ 
îáåñïå÷åíèÿ ýôôåêòèâíîé ðàáîòû ÈÒ–ïðåäïðèÿòèÿ.
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Modeling the optimal demand for freelance–applications 
of the IT enterprise by the Monte Carlo method

The research on the empirical distribution range of the freelance–applications demand at the IT 
company has been carried out, which is an important factor of the IT professionals work efficiency. For 
the Monte Carlo method realization, for simulating the random process – the demand for freelance–
applications represented by a variation series, the sequences of the random numbers was generated, 
moreover, their distribution density is the same as in the distribution law which is under consideration. 
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Ïîñòàíîâêà ïðîáëåìè. ×àñòî â ðåàëüíèõ ñöå-
íàð³ÿõ ÷åðåç ñêëàäí³ñòü äîñë³äæóâàíî¿ ñèñòåìè íå 
çàâæäè ìîæëèâî îö³íèòè ¿¿ ïîâåä³íêó øëÿõîì çà-
ñòîñóâàííÿ àíàë³òè÷íèõ ìåòîä³â. Â òàêèõ óìîâàõ 
³ñíóº àëüòåðíàòèâíèé ï³äõ³ä çìîäåëþâàòè òàêó 
ñèñòåìó ÷åðåç øòó÷íó ðåïë³êàö³þ àáî ³ì³òàö³þ ìî-
äåëþâàííÿ. [1]. ²ì³òàö³éí³ ìåòîäè ìîäåëþâàííÿ çà-
ñòîñîâóþòüñÿ â îñíîâíîìó ó âèðîáíè÷èõ ñèñòåìàõ, 
òà â åêîíîì³êî–ìàòåìàòè÷íîìó ìîäåëþâàíí³ [2]. 
Çàçíà÷èìî, ùî êîíêðåòíå çàñòîñóâàííÿ ìåòîäó 
Ìîíòå–Êàðëî çàëåæèòü â³ä õàðàêòåðó éìîâ³ðíîñò-
íîãî ðîçïîä³ëó ñèñòåìè. Äëÿ çàñòîñóâàííÿ ìåòîäó 
íåîáõ³äíî âèêîíàííÿ íàñòóïíèõ ä³é [3] :

Åòàï 1. Âèçíà÷åííÿ ðîçïîä³ëó ìîæëèâèõ âõ³ä-
íèõ äàíèõ äëÿ êîæíî¿ âèïàäêîâî¿ âåëè÷èíè: Ïî-
òð³áíî âèçíà÷åííÿ áàçîâî¿ éìîâ³ðíîñò³ ðîçïîä³ëó 
ïðîöåñó. Öå ìîæå áóòè áåçïîñåðåäíüî î÷åâèä-
íèì àáî ïîñòàº íåîáõ³äí³ñòü åìï³ðè÷íîãî ñïî-
ñòåðåæåííÿ äîñë³äæóâàíîãî ïðîöåñó.

Åòàï 2. Ãåíåðóâàííÿ âèõîä³â âèïàäêîâèì ÷èíîì 
ç öèõ ðîçïîä³ë³â: ïîòð³áíî âèáîðîì â³äïîâ³äíîãî 
ãåíåðàòîðà âèïàäêîâèõ ÷èñåë ñòâîðèòè ìîäåëü 
ñïîñòåðåæóâàíîãî ðîçïîä³ëó éìîâ³ðíîñòåé. Ãå-
íåðàòîðè âèïàäêîâèõ ÷èñåë, ÿê ïðàâèëî, äîñòóï-
í³ â á³ëüøîñò³ ñòàòèñòè÷íèõ ïàêåò³â ïðîãðàìíîãî 
çàáåçïå÷åííÿ ³ Micro Soft Excel.

Åòàï 3. Âèêîíàííÿ äåòåðì³íîâàíîãî îá÷èñëåííÿ 
ç âèêîðèñòàííÿì íàáîðó âèõîä³â (åòàï 2): âêëþ÷àº 
â ñîá³ îá÷èñëåííÿ ïîòð³áíîãî âèõ³äíîãî çì³ííîãî 
àáî çì³ííèõ ç ãåíåðîâàíèõ âèïàäêîâèõ ÷èñåë.

Ñòàä³ÿ 4. Ïðîöåñ àãðåãàö³¿ ñóêóïíîãî ðåçóëüòà-
òó îêðåìèõ îá÷èñëåíü â ê³íöåâèé ðåçóëüòàò: çà-
ëåæèòü â³ä êîíêðåòíîãî ìîäåëþâàííÿ, àëå ìîæå 
áóòè ïðîñòèì, òàêèì ÿê îá÷èñëåííÿ ñåðåäíüîãî 
çíà÷åííÿ ðåçóëüòàò³â ìîäåëþâàííÿ.

Îñîáëèâ³ñòþ ìåòîäó º òå, ùî îòðèìóºòüñÿ â ðå-
çóëüòàò³ ìîäåëþâàííÿ ³íôîðìàö³ÿ çà ñâîºþ ïðè-
ðîäîþ àíàëîã³÷íà ò³é ³íôîðìàö³¿, ÿêó ìîæíà áóëî á 
îòðèìàòè â ïðîöåñ³ äîñë³äæåííÿ ðåàëüíî¿ ñèñòåìè, 
îäíàê îáñÿã ¿¿ çíà÷íî á³ëüøèé ³ íà ¿¿ îòðèìàííÿ âè-
òðà÷àºòüñÿ ìåíøå êîøò³â ³ ÷àñó. Çâ³äñè âèïëèâàº 
åôåêòèâí³ñòü âèêîðèñòàííÿ ìåòîäó ìîäåëþâàííÿ, 

à òàêîæ âèñîêà òî÷í³ñòü ³ äîñòîâ³ðí³ñòü îòðèìàíèõ 
ç éîãî äîïîìîãîþ ðåçóëüòàò³â â ïîð³âíÿíí³ ç äî-
ñë³äæåííÿì ðåàëüíî¿ ñèñòåìè [3]. Ìåòîä Ìîíòå–
Êàðëî çðîáèâ ³ ïðîäîâæóº ðîáèòè ³ñòîòíèé âïëèâ 
íà ðîçâèòîê ìåòîä³â îá÷èñëþâàëüíî¿ ìàòåìàòèêè 
³ ïðè âèð³øåíí³ áàãàòüîõ çàâäàíü óñï³øíî ïîºäíó-
ºòüñÿ ç ³íøèìè îá÷èñëþâàëüíèìè ìåòîäàìè ³ äî-
ïîâíþº ¿õ. Éîãî çàñòîñóâàííÿ âèïðàâäàíå â ïåðøó 
÷åðãó â òèõ çàâäàííÿõ, ÿê³ äîïóñêàþòü òåîðåòèêî–
³ìîâ³ðí³ñíèé îïèñ. Öå ïîÿñíþºòüñÿ ÿê ïðèðîäí³ñòü 
îòðèìàííÿ â³äïîâ³ä³ ç äåÿêîþ çàäàíîþ â³ðîã³äí³ñ-
òþ â çàäà÷àõ ç ³ìîâ³ðí³ñíèì çì³ñòîì, òàê ³ ³ñòîòíèì 
ñïðîùåííÿì ïðîöåäóðè âèð³øåííÿ [4] . 

Íà ñüîãîäí³ ²Ò–ï³äïðèºìñòâà ïîòðåáóþòü ïî-
ñò³éíîãî ïðèéíÿòòÿ ñòðàòåã³÷íèõ ð³øåíü íà ïåð-
ñïåêòèâó â óìîâàõ êîíêóðåíö³¿ òà ðèçèê³â ó ñôåð³ 
IT–àóòñîðñèíãó, ùî âèìàãàº âïðîâàäæåííÿ ìå-
õàí³çì³â óïðàâë³ííÿ, òà ñïðèÿº ìîäåëþâàííÿ ¿õ 
ô³íàíñîâî–åêîíîì³÷íî¿ ä³ÿëüíîñò³. Â öüîìó êîí-
òåêñò³ ôð³ëàíñ ñïðèÿº ðîçâèòêó êîíêóðåíòíèõ ïå-
ðåâàã ³ ïîøóêó íîâèõ ìîæëèâîñòåé â íåñòàá³ëüíèõ 
åêîíîì³÷íèõ óìîâàõ. Òîìó ðîçðîáêà åêîíîì³êî–
ìàòåìàòè÷íîãî ìîäåëþâàííÿ îïòèìàëüíîãî ðîç-
ì³ðó øòàòíèõ ïðàö³âíèê³â ²Ò–ï³äïðèºìñòâà çà äî-
ïîìîãîþ ³ì³òàö³éíîãî ìîäåëþâàííÿ çà ìåòîäîì 
Ìîíòå–Êàðëî ÿâëÿºòüñÿ àêòóàëüíîþ ïðîáëåìîþ.

Ìåòà ñòàòò³. Ñèñòåìè ³ ïðîöåñè, ÿê³ ìîæóòü áó-
òè çìîäåëüîâàí³ çà äîïîìîãîþ ðîçïîä³ëó éìî-
â³ðíîñòåé â³äêðèò³ äëÿ ³ì³òàö³éíîãî ìîäåëþâàí-
íÿ çà äîïîìîãîþ ìåòîäó Ìîíòå–Êàðëî [5], ùî 
ìîäåëþº ïîâåä³íêó ñèñòåìè, ïðèéìàþ÷è íàáîðè 
âèïàäêîâèõ ÷èñåë â³ä îñíîâíîãî ðîçïîä³ëó éìî-
â³ðíîñòåé äîñë³äæóâàíîãî ïðîöåñó. Ìåòîþ ðî-
áîòè º ïðåäñòàâëåííÿ çà ìåòîäîì Ìîíòå–Êàðëî 
äîñë³äæåííÿ ³íòåðâàëüíîãî ñòàòèñòè÷íîãî ðÿäó 
ðîçïîä³ëó ïîïèòó ôð³ëàíñ–çàÿâîê íà ²Ò– ï³äïðè-
ºìñòâ³, îá÷èñëåííÿ ÷èñëîâèõ õàðàêòåðèñòèê òà 
âèñóíåííÿ ã³ïîòåçè ïðî ï³äëåãë³ñòü ï³ä çàêîí ðîç-
ïîä³ëó Ïóàññîíà äëÿ âèçíà÷åííÿ ìàòåìàòè÷íîãî 
ñïîä³âàííÿ âèïàäêîâî¿ âåëè÷èíè, ùî äàº ìîæ-
ëèâ³ñòü âèçíà÷èòè îïòèìàëüíó ê³ëüê³ñòü øòàòíèõ 
ïðàö³âíèê³â ²Ò–ï³äïðèºìñòâà. 

To verify the correctness of the hypothesis that the distribution of freelance applications demand 
statistics at IT company is subject to the Poisson distribution law, the Pearson criterion of consistency 
with a significance level of 0.05 was used.

This made it possible to find the number of IT company staff members by calculating their optimal 
number for IT company by using the Monte Carlo method, which optimizes the need in staff for ensuring 
the effective work of IT company. 

Keywords: Freelance–Application, IT Enterprise, Demand, Monte Carlo Method, Poisson Distribution.
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Àíàë³ç îñòàíí³õ äîñë³äæåíü ³ ïóáë³êàö³é. 
Ðîçâèòîê ìåòîäó Ìîíòå–Êàðëî ñïîñòåð³ãàºòüñÿ 
â ðîáîò³ Ñòàí³ñëàâà Óëàìà ³ Äæîíà ôîí Íåéìà-
íà ó 1940 â ïðèêëàäíèõ çàäà÷àõ àòîìíî¿ ô³çè-
êè, â ÿêèõ çàñòîñóâàííÿ àíàë³òè÷íèõ ìåòîä³â áóëî 
óñêëàäíåíèì, òîìó àâòîðè çâåðíóëèñÿ äî âèïàä-
êîâîãî åêñïåðèìåíòóâàííÿ äëÿ âèÿâëåííÿ àòðè-
áóò³â ñèñòåìè òà ¿¿ ïîâåä³íêè [5]. 

Çàóâàæèìî, ùî òåõí³÷íó ñêëàäí³ñòü ðîçðàõóí-
ê³â, à òàêîæ äåÿêèé ìîäåëüíèé ðèçèê ìîæíà â³ä-
íåñòè äî íåäîë³ê³â ìåòîäà Ìîíòå–Êàðëî. ²ñíóº 
äåê³ëüêà ïðîãðàì, ïðèçíà÷åíèõ äëÿ ìîäåëþâàí-
íÿ ìåòîäîì Ìîíòå–Êàðëî. Ñåðåä íèõ Crystal Ball 
êîìïàí³¿ Decisioneering, Inc, Äåíâåð, øòàò Êîëî-
ðàäî. Çàðàç öÿ ïðîãðàìà íàëåæèòü Oracle [4].

Çàâäàííÿ ô³íàíñîâî¿ ìàòåìàòèêè, ³ çîêðå-
ìà çàäà÷³ ðîçðàõóíêó êîðèãóâàíü ñïðàâåäëè-
âî¿   âàðòîñò³ xVA, ÷àñòî çâîäÿòüñÿ äî îö³íêè ³í-
òåãðàë³â. Çàçâè÷àé, çàäàþ÷è äèíàì³êó ôàêòîð³â 
³ êîìá³íóþ÷è ïîðòôåë³ ³íñòðóìåíò³â, ñêëàäà-
þòü ñèñòåìó äèôåðåíö³àëüíèõ ð³âíÿíü, ÿêó çà-
âäÿêè çàñòîñóâàííþ ôîðìóëè Ôåéíìàíà–Êàöà 
(Feynman–Kac) ìîæíà âèð³øèòè øëÿõîì îá÷èñ-
ëåííÿ ìàòåìàòè÷íîãî î÷³êóâàííÿ âèïàäêîâî¿ âå-
ëè÷èíè (â çàãàëüíîìó âèïàäêó áàãàòîâèì³ðíî¿), 
âèçíà÷åíî¿ íà äåÿêîìó ³ìîâ³ðí³ñíîìó ïðîñòî-
ð³. Ðîçðàõóíîê ìàòåìàòè÷íîãî î÷³êóâàííÿ ìîæíà 
çâåñòè äî îá÷èñëåííÿ ³íòåãðàëà. Ìåòîä Ìîíòå–
Êàðëî äóæå äîáðå çàðåêîìåíäóâàâ ñåáå äëÿ âè-
ð³øåííÿ ïîä³áíîãî ðîäó çàâäàíü, îñîáëèâî â ðàç³ 
âèñîêî¿ ðîçì³ðíîñò³.

Íàïðèêëàä, ñèñòåìà Riskology Äåìàðêî ³ Ë³ñòå-
ðà, ÿêèé ³ëþñòðóº çàñòîñóâàííÿ ìåòîäó Ìîíòå–

Êàðëî äëÿ îòðèìàííÿ ³íôîðìàö³¿ ïðî çàïàñ ÷à-
ñó, ÿêèé íåîáõ³äíèé äëÿ òîãî, ùîá ïîäîëàòè âïëèâ 
âñ³õ íåêåðîâàíèõ ðèçèê³â ïðîåêòó, íàâåäåíî â 
ðîáîò³ [5]. Äåìàðê ³ Ë³ñòåð íàâîäÿòü ñâ³é ñïèñîê 
ç ï’ÿòè íàéá³ëüø âàæëèâèõ äæåðåë ðèçèê³â áóäü–
ÿêîãî ïðîåêòó ðîçðîáêè ÏÇ: ïîõèáêè ïëàíóâàííÿ; 
ïëèíí³ñòü êàäð³â; íàäòî âèñîê³ âèìîãè; ïîðóøåí-
íÿ ñïåöèô³êàö³é; íèçüêà ïðîäóêòèâí³ñòü ïðàö³ [5]. 
Ðåçóëüòàòîì ³äåíòèô³êàö³¿ ðèçèê³â ïîâèíåí ñòà-
òè ñïèñîê ðèçèê³â ç îïèñîì ¿õ îñíîâíèõ õàðàêòå-
ðèñòèê: ïðè÷èíè, óìîâè, íàñë³äê³â òà çáèòê³â. Ðå-
çóëüòàò ìîäåëþâàííÿ çà ìåòîäîì Ìîíòå–Êàðëî 
(500 åêñïåðèìåíò³â) ïðåäñòàâëåíèé ó âèãëÿä³ 
ã³ñòîãðàìè ðîçïîä³ëó òåðì³íó çàâåðøåííÿ îö³íþ-
âàíîãî ïðîåêòó (ðèñ.1). 

Íà ðèñ. 1 ïî îñ³ ÎÓ â³äêëàäàºòüñÿ ÷èñëî ïðîãî-
í³â â ä³àïàçîí³, à ïî îñ³ ÎÕ – äàòè çàâåðøåííÿ. Íà 
ä³àãðàì³ òàêîæ íàâåäåíî ê³ëüê³ñòü âèïàäê³â, ïðè-
áëèçíî 80 ç 500 ïðîãîí³â, â ÿêèõ ïðîåêò, çã³äíî 
ç ðåçóëüòàòàìè ìîäåëþâàííÿ, áóâ ñêàñîâàíèé äî 
ñâîãî çàâåðøåííÿ [5].

Âèêëàä îñíîâíîãî ìàòåð³àëó. Çàóâàæèìî, 
ùî ôð³ëàíñ – öå îäèí ³ç ñàìèõ øâèäêî íàáèðàþ-
÷èõ ïîïóëÿðí³ñòü òðåíä³â â ñó÷àñíîìó ñâ³ò³. Óêðà-
¿íñüêèé ðèíîê ôð³ëàíñó çðîñòàº ³ ðîçøèðþºòüñÿ, 
ïîñëóãè òàêèõ ôàõ³âö³â ñòàþòü á³ëüø çàòðåáóâà-
í³. Íàñàìïåðåä, öå ñòîñóºòüñÿ IT–ôàõ³âö³â. Íà-
ÿâí³ñòü äåê³ëüêîõ ïðîåêò³â ç îäíîãî áîêó ôîðìóº 
ïîñò³éíó ïîòðåáó â õîðîø³é âëàñíî¿ IT–êîìàí-
ä³, ç ³íøîãî áîêó, áåçë³÷ çàâäàíü äîçâîëÿº äóæå 
åôåêòèâíî ðîçïîä³ëÿòè ¿õ ñåðåä ñï³âðîá³òíèê³â, 
âèêîðèñòîâóþ÷è ÷àñ ðîçðîáíèê³â ç ìàêñèìàëü-
íîþ åôåêòèâí³ñòþ, áî ïðîíèêíåííÿ ³íôîðìàö³é-

Ðèñóíîê 1. Ã³ñòîãðàìà ðîçïîä³ëó ìîæëèâîãî òåðì³íó çàâåðøåííÿ ïðîåêòó çà ìåòîäîì Ìîí-
òå–Êàðëî [5]
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íèõ òåõíîëîã³é çðîñòàº, ÿê ³ ê³ëüê³ñòü âèä³â ðîá³ò, 
ÿê³ ìîæíà âèêîíóâàòè â³ääàëåíî. Óêðà¿íñüê³ ôà-
õ³âö³ âèñîêî ö³íóþòüñÿ ³ â ñâ³ò³, ³ íà öèõ ðèíêàõ, 
îñê³ëüêè â³äð³çíÿþòüñÿ ïîð³âíÿëüíîþ ïðàöüî-
âèò³ñòþ, â³äïîâ³äàëüí³ñòþ, ïðîôåñ³îíàë³çìîì ³ 
íèçüêîþ âàðò³ñòþ ðîáîòè [6].

Íà ²Ò–ï³äïðèºìñòâ³ 10 øòàòíèõ ïðàö³âíèêè 
îäåðæóþòü 10 äîë. çà ãîäèíó. ßêùî ïîñòàº íå-
îáõ³äí³ñòü â äîïîì³æíèõ ïðàö³âíèêàõ äëÿ îôîðì-
ëåííÿ çàÿâîê, òî ²Ò–ï³äïðèºìñòâî ìèòòºâî äàº 
çàÿâêó íà ôð³ëàíñ–ðåñóðñ ç òàêîþ æ îïëàòîþ 
(10 äîë. çà ãîäèíó). ßêùî æ òðàïëÿºòüñÿ ïåðåðâà 
â ðîáîò³ (ç ïðè÷èíè øâèäêîãî ïîøóêó äîäàòêîâî-
ãî ïðàö³âíèêà), ùî çàòðèìóº îñíîâíèé ïîò³ê ôð³-
ëàíñ–çàÿâîê, òî ²Ò–ï³äïðèºìñòâî çàçíàº çáèòêè 
60 äîë. çà ãîä.

Äëÿ çàñòîñóâàííÿ ìåòîäó Ìîíòå–Êàðëî äëÿ 
³ì³òàö³¿ âèïàäêîâîãî ïðîöåñó– ïîïèòó ôð³ëàíñ–
çàÿâîê, ïðåäñòàâëåíèõ âàð³àö³éíèìè ðÿäàìè â 
òàáëèö³ 1, âðàõîâóþ÷è òîé ôàêò, ùî ÷àñòîòà ïî-
ïèòó â ñóì³ ñòàíîâèòü â³äïîâ³äíî 100 ãîäèí, áó-
äåìî ãåíåðóâàòè ïîñë³äîâí³ñòü âèïàäêîâèõ 
÷èñåë. Ö³ ïîñë³äîâíîñò³ âèïàäêîâèõ ÷èñåë ïîÿâ-
ëÿþòüñÿ ç ³ìîâ³ðí³ñòþ 0,01 â³ä 1 äî 100, ïðè÷îìó 

¿õ ù³ëüí³ñòü ðîçïîä³ëó òàêà, ÿê ³ â çàêîí³ ðîçïîä³-
ëó, ùî ðîçãëÿäàºòüñÿ [7].

Â òàáëö³ 2 ïðåäñòàâëåíî â³äïîâ³äí³ñòü ÷àñòîòè 
³ òà ê³ëüêîñò³ âèïàäêîâèõ ÷èñåë äëÿ ïîïèòó ôð³-
ëàíñ–çàÿâîê.

Áóëî ïðîâåäåíî 100 åêñïåðèìåíò³â. Íà (ðèñ.2) 
ïðåäñòàâëåíà ã³ñòîãðàìà ³ì³òîâàíîãî çà ìåòîäîì 
Ìîíòå–Êàðëî ðîçïîä³ëó ïîïèòó ôð³ëàíñ–çàÿâîê

Íà (ðèñ.3) ïðåäñòàâëåíî ïîë³ãîí â³äíîñíèõ ÷àñ-
òîò ³ì³òîâàíîãî çà ìåòîäîì Ìîíòå–Êàðëî ðîç-
ïîä³ëó ïîïèòó ôð³ëàíñ–çàÿâîê çà ðåçóëüòàòàìè 
100 åêñïåðèìåíò³â. 

Âèñóâàºìî ã³ïîòåçó ïðî ðîçïîä³ë Ïóàññîíà. Ï³ä 
ñòàòèñòè÷íîþ ã³ïîòåçîþ ðîçóì³þòü ð³çí³ ïåðåä-
áà÷åííÿ ùîäî âèäó àáî ïàðàìåòð³â ðîçïîä³ëó âè-
ïàäêîâî¿ ïåðåì³ííî¿, ÿê³ ìîæíà ïåðåâ³ðèòè, ñïè-
ðàþ÷èñü íà ðåçóëüòàòè ñïîñòåðåæåíü ó âëàñíå 
âèïàäêîâ³é âèá³ðö³ [10]. Ñòàòèñòè÷íà ïåðåâ³ðêà 
ã³ïîòåç íîñèòü éìîâ³ðíèé õàðàêòåð, òàê ÿê ¿õ âè-
ñíîâêè ´ðóíòóþòüñÿ íà âèâ÷åíí³ âëàñòèâîñòåé 
ðîçïîä³ëó âèïàäêîâî¿ ïåðåì³ííî¿ çà äàíèìè âè-
á³ðêè, à òîìó çàâæäè º ðèçèê äîïóñòèòè ïîìèë-
êó. Îäíàê, ç äîïîìîãîþ ñòàòèñòè÷íî¿ ïåðåâ³ðêè 
ã³ïîòåç ìîæíà âèçíà÷èòè éìîâ³ðí³ñòü ïðèéíÿò-

Òàáëèöÿ 1. Âàð³àö³éíèé ðÿä ðîçïîä³ëó ïîïèòó ôð³ëàíñ–çàÿâîê
Ïîïèò íà ôð³ëàíñ–çàÿâêè 4 5 6 7 8 9 10 11 12 13 14 15 16 Ñóìà: 130
×àñòîòà 2 4 4 8 10 12 12 12 10 10 8 6 2 Ñóìà: 100

Äæåðåëî: ðîçðàõîâàíî àâòîðîì

Òàáëèöÿ 2. Â³äïîâ³äí³ñòü ÷àñòîòè òà ê³ëüêîñò³ âèïàäêîâèõ ÷èñåë äëÿ ïîïèòó ôð³ëàíñ–çàÿâîê
×àñòîòà ïîïèòó 
ôð³ëàíñ–çàÿâîê 2 4 4 8 10 12 12 12 10 10 8 6 2 100

²íòåðâàë âèïàä-
êîâèõ ÷èñåë 1–2 3–6 7–10 11–

18
19–
28

29–
40

41–
52

53–
64

65–
74

75–
84

85–
92

93–
98

99–
100

Äæåðåëî: ðîçðàõîâàíî àâòîðîì

Ðèñóíîê 2. Ã³ñòîãðàìà ÷àñòîò ³ì³òîâàíîãî çà ìåòîäîì Ìîíòå–Êàðëî ðîçïîä³ëó ïîïèòó 
ôð³ëàíñ–çàÿâîê
Äæåðåëî: ðîçðàõîâàíî àâòîðîì
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òÿ ïîìèëêîâîãî âèñíîâêó. ßêùî éîãî éìîâ³ðí³ñòü 
íåçíà÷íà, òî ââàæàºòüñÿ, ùî çàñòîñîâàíèé êðè-
òåð³é çàáåçïå÷óº ìàëèé ðèçèê ïîìèëêè.

Â òàáëèö³ 3 ïðåäñòàâëåíî ðîçðàõóíîê ïîêàçíè-
ê³â äëÿ îö³íþâàííÿ ðÿäó ðîçïîä³ëó ïîïèòó ôð³ëàíñ–
çàÿâîê çà ðåçóëüòàòàìè 100 åêñïåðèìåíò³â [8].

Âèêîðèñòîâóþ÷è äàí³ òàáëèö³ 3 çíàõîäèìî 
îñíîâí³ ÷èñëîâ³ õàðàêòåðèñòèêè: âèá³ðêîâó ñåðåä-
íþ (52,335); ìîäó (57,19),ìåä³àíó (54,3). Âèçíà-
÷èìî êâàðòèë³ (çíà÷åííÿ îçíàêè â ðàíæîâàíîìó 
ðÿä³ ðîçïîä³ëó, ùîá 25% îäèíèöü ñóêóïíîñò³ áóäóü 
ìåíø³ çà Q1=26,96; 25% áóäóòü ì³æ Q1=26,96 
i Q2=54,3 (ñï³âïàäàº ç ìåä³àíîþ); 25% ì³æ 
Q2=54,3 i Q3=76,46, ³íø³ – á³ëüø³ çà Q3=76,46.

Êâàðòèëüíèé êîåô³ö³ºíò äèôåðåíö³àö³¿ k = Q1 / 
Q3=k = 26.98 / 76.46 = 0.35. Çíàéäåìî äåöè-
ë³ ( çíà÷åííÿ îçíàêè â ðàíæîâàíîìó ðÿä³ ðîç-
ïîä³ëó, ùîá 10% îäèíèöü ñóêóïíîñò³ áóäóü ìåí-
ø³ çà D1=12,55, 80% áóäóòü ì³æ D1=12,55 i 
D9=90,94, ³íø³ 10%– á³ëüø³ çà D9) [9].

Çíàéäåìî ñåðåäí³é êâàäðàò â³äõèëåííÿ çà ñïî-
ñîáîì ìîìåíò³â (òàáë. 2).

Çã³äíî òàáëèö³ 4, ìàºìî âèá³ðêîâó ñåðåäíþ 
(–3017,57*7/3426)–58,5=52,335; äèñïåð-
ñ³þ 58153,94*49/3426 – 52,335 – 58,5)^2 = 
793,73, ñåðåäíº êâàäðàòè÷íå â³äõèëåííÿ (28,173), 
àñèìåòð³ÿ (–0,0856), åêñöåñ (–1,17). Äîâ³ð÷èé ³í-
òåðâàë äëÿ ãåíåðàëüíîãî ñåðåäíüîãî: (52.335 – 

Ðèñóíîê 3. Ïîë³ãîí â³äíîñíèõ ÷àñòîò ³ì³òîâàíîãî çà ìåòîäîì Ìîíòå–Êàðëî ðîçïîä³ëó ïî-
ïèòó ôð³ëàíñ–çàÿâîê
Äæåðåëî: ðîçðàõîâàíî àâòîðîì

Òàáëèöÿ 3. Ðîçðàõóíîê ïîêàçíèê³â äëÿ åìï³ðè÷íîãî ðîçïîä³ëó ïîïèòó ôð³ëàíñ–çàÿâîê çà 
ðåçóëüòàòàìè 100 åêñïåðèìåíò³â

Ãðóïè

Ñåðåäèíà 
³íòåðâàëà, 

x³
fi xi * fi

Íàêîïè÷å-
íà ÷àñòî-

òà, S

|x – 
xñð|*fi (x – xñð)2*fi ×àñòîòà, fi/f

1 – 2 1.5 44 66 44 2236.718 113702.445 0.0128
3 – 6 4.5 109 490.5 153 5213.961 249407.203 0.0318

7 – 10 8.5 131 1113.5 284 5742.32 251711.714 0.0382
11 – 18 14.5 265 3842.5 549 10026.143 379334.106 0.0773
19 – 28 23.5 347 8154.5 896 10005.572 288505.669 0.101
29 – 40 34.5 342 11799 1238 6099.399 108779.742 0.0998
41 – 52 46.5 420 19530 1658 2450.49 14297.388 0.123
53 – 64 58.5 465 27202.5 2123 2866.957 17676.221 0.136
65 – 74 69.5 392 27244 2515 6728.876 115504.509 0.114
75 – 84 79.5 335 26632.5 2850 9100.442 247218.055 0.0978
85 – 92 88.5 275 24337.5 3125 9945.512 359684.415 0.0803
93 – 98 95.5 266 25403 3391 11482.023 495627.244 0.0776
99 –100 99.5 35 3482.5 3426 1650.792 77860.451 0.0102

Âñüîãî 3426 179298 83549.205 2719309.162 1
Äæåðåëî: ðîçðàõîâàíî àâòîðîì



ÅÊÎÍÎÌ²×Í² ÏÐÎÁËÅÌÈ ÐÎÇÂÈÒÊÓ ÃÀËÓÇÅÉ ÒÀ ÂÈÄ²Â ÅÊÎÍÎÌ²×ÍÎ¯ Ä²ßËÜÍÎÑÒ²

58 Ôîðìóâàííÿ ðèíêîâèõ â³äíîñèí â Óêðà¿í³ ¹9 (196)/2017

0.944;52.335 + 0.944) = (51.39;53.28). Äîâ³ð÷èé 
³íòåðâàë äëÿ äèñïåðñ³¿: (10652.92;17861.87). Äî-
â³ð÷èé ³íòåðâàë äëÿ ñåðåäíüî êâàäðàòè÷íîãî â³äõè-
ëåííÿ: (28.177;28.177) 

Ïåðåâ³ðèìî ã³ïîòåçó ïðî ðîçïîä³ë Ïóàññîíà 
[10]. Ïðèéìàºìî äëÿ îö³íêè ïàðàìåòðà  âèá³ð-
êîâó ñåðåäíþ xñð = 52.335. Îòæå, çàêîí Ïóàññî-
íà ìàº âèãëÿä: 

.

Çà êðèòåð³ºì Ï³ðñîíà, êðèòè÷íà îáëàñòü ïðà-
âîñòîðîííÿ: [Kkp;+ ). ¯¿ ãðàíèöÿ çíàõîäèòü-
ñÿ Kkp =  : Kkp(0.05;9) = 16.91898; 
Kñïîñò.=0. Îòæå: Êñïîñò. < Kkp, òîìó äà-
í³ âèá³ðêè ìàþòü ðîçïîä³ë Ïóàññîíà. Âèá³ðêîâà
ñåðåäíÿ ïîïàäàº â ³íòåðâàë âèïàäêîâèõ ÷èñåë 
(52;64), ùî â³äïîâ³äàº ÷àñòîò³ ïîïèòó ôð³ëàíñ–
çàÿâîê, ùî äîð³âíþº 12.

Âèñíîâêè
Îòæå, ïîñòàº íåîáõ³äí³ñòü ó äâîõ äîïîì³æíèõ 

ïðàö³âíèêàõ äëÿ îôîðìëåííÿ çàÿâîê. Ç ³íøîãî 
áîêó ²Ò–ï³äïðèºìñòâî ìîæå ìèòòºâî äàâàòè â ñå-
ðåäíüîìó 2 çàÿâêè çà ãîäèíó íà ôð³ëàíñ–ðåñóðñ 
ç òàêîþ æ îïëàòîþ (10 äîë. çà ãîäèíó). Ðàçîì 
ç òèì, òóò ïðèñóòí³é ðèçèê, ÿêùî æ íå âäàºòüñÿ 
ìèòòºâî çíàéòè ôð³ëàíñ–ðåñóðñ, òî çàòðèìó-
ºòüñÿ îñíîâíèé ïîò³ê ôð³ëàíñ–çàÿâîê, òî ²Ò–ï³ä-
ïðèºìñòâî çàçíàº çáèòêè 120 äîë. çà 2 ãîä. Ö³ 
ïèòàííÿ ìîæíà îïòèì³çóâàòè, ÿêùî ðîçãëÿíóòè 
â³äïîâ³äíèé ðÿä ðîçïîä³ëó ïðîïîçèö³¿ ôð³ëàíñ–
çàÿâîê ²Ò–ï³äïðèºìñòâà. 

Òàêèì ÷èíîì øëÿõîì àíàë³çó ïîïèòó ïðîâåäåíî 
ðîçðàõóíîê îïòèìàëüíî¿ ê³ëüêîñò³ øòàòíèõ ïðàö³â-
íèê³â ìàëîãî ²Ò–ï³äïðèºìñòâà çà ìåòîäîì Ìîí-
òå–Êàðëî, ùî îïòèì³çóº ïîòðåáè â êàäðàõ äëÿ çà-
áåçïå÷åííÿ åôåêòèâíî¿ ðîáîòè ²Ò–ï³äïðèºìñòâà. 
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Òàáëèöÿ 4. Îá÷èñëåííÿ çà ñïîñîáîì ìîìåíò³â

Äæåðåëî: ðîçðàõîâàíî àâòîðîì

x³ x*i x*ifi [x*i]2fi
1.5 –8.1428571428571 –358.28571428571 2917.4693877551
4.5 –7.7142857142857 –840.85714285714 6486.612244898
8.5 –7.1428571428571 –935.71428571429 6683.6734693878

14.5 –6.2857142857143 –1665.7142857143 10470.204081633
23.5 –5 –1735 8675
34.5 –3.4285714285714 –1172.5714285714 4020.2448979592
46.5 –1.7142857142857 –720 1234.2857142857
58.5 0 0 0
69.5 1.5714285714286 616 968
79.5 3 1005 3015
88.5 4.2857142857143 1178.5714285714 5051.0204081633
95.5 5.2857142857143 1406 7431.7142857143
99.5 5.8571428571429 205 1200.7142857143

0 –8.3571428571429 –0 0
–3017.5714285714 58153.93877551
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ïðåäïðèÿòèé ìîëî÷íîé ïðîìûøëåííîñòè 
ñ ó÷åòîì èõ ïîòåíöèàëüíîé ñïîñîáíîñòè

Ñòàòüÿ ïîñâÿùåíà îáîñíîâàíèþ öåëåñîîáðàçíîñòè àäàïòàöèè ìåòîäè÷åñêèõ ïîäõîäîâ îöåíêè 
ïîòåíöèàëà ïðåäïðèÿòèé ê îöåíêå óðîâíÿ êîíêóðåíòîñïîñîáíîñòè èõ ïðîäóêöèè. Íà îñíîâå ïðàê-
òè÷åñêîãî ïðèìåíåíèÿ ãðàôè÷åñêîãî ìåòîäà è ìåòîäà íàáîðà êîíêóðåíòîñïîñîáíûõ ýëåìåíòîâ 
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Estimation of the level of competitiveness of dairy industry 
enterprises taking into account their potential capacity
The article is devoted to the substantiation of expediency of adaptation of methodical approaches to 

assessing the potential of enterprises to assess the level of competitiveness of their products. On the 
basis of the practical application of the graphic method and the method of the selection of competitive 
elements, potential opportunities for the development of dairy enterprises are estimated.

Keywords: competitiveness, competitiveness of products, potential ability, potential of enterprises, 
competitive elements.

Ïîñòàíîâêà ïðîáëåìè. Ðîçâèòîê åêîíîì³÷-
íèõ â³äíîñèí âèìàãàº â³ä â³ò÷èçíÿíèõ ï³äïðèºìñòâ 
çàáåçïå÷åííÿ âèïóñêó ÿê³ñíî¿ òà êîíêóðåíòî-
ñïðîìîæíî¿ ïðîäóêö³¿. Çâàæàþ÷è íà ñó÷àñí³ óìî-
âè ãîñïîäàðþâàííÿ òà íèçüêèé ð³âåíü êóï³âåëüíî¿ 
ñïðîìîæíîñò³ íàñåëåííÿ, á³ëüø³ñòü âèðîáíèê³â 
ïðîäóêò³â õàð÷óâàííÿ çíàõîäÿòüñÿ â òÿæêîìó ô³-
íàíñîâîìó ñòàíîâèù³, ùî çóìîâëåíî íèçüêèì 
ð³âíåì çàñòîñóâàííÿ íîâ³òí³õ òåõíîëîã³é, íåâåëè-

êèìè îáñÿãàìè ³íâåñòèö³é, íèçüêîþ êâàë³ô³êàö³-
ºþ ìåíåäæåð³â, âèñîêèì ð³âíåì ìîðàëüíîãî ³ ô³-
çè÷íîãî ñïðàöþâàííÿ îñíîâíèõ çàñîá³â òîùî. Â³ä 
óñï³øíîãî âèð³øåííÿ ïðîáëåì ï³äâèùåííÿ ð³â-
íÿ êîíêóðåíòîñïðîìîæíîñò³ â³ò÷èçíÿíî¿ ïðîäóêö³¿ 
çàëåæèòü íå ëèøå ïîêðàùåííÿ ô³íàíñîâîãî ñòàíó 
óêðà¿íñüêèõ ï³äïðèºìñòâ, à é åêîíîì³÷íà áåçïå-
êà êðà¿íè. Òîìó îö³íþþ÷è ð³âåíü êîíêóðåíòîñïðî-
ìîæíîñò³ òîâàð³â, âàðòî âðàõîâóâàòè ¿õ ïîòåíö³éíó 


