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Ïðåäñòàâëåíà ìàòåìàòè÷åñêàÿ ìîäåëü, ðàçðàáîòàííàÿ äëÿ ôîðìèðîâàíèÿ îïòèìàëüíîãî
ñîñòàâà ìàøèííî-òðàêòîðíîãî ïàðêà â õîçÿéñòâå ñ ó÷åòîì îãðàíè÷åíèé ïî ÷èñëó ìàøèí è ìå-
õàíèçàòîðîâ. Ðàçðàáîòàí web-êîìïëåêñ «ÏÈÊÀÒ» íà îñíîâå ìàòåìàòè÷åñêîé ìîäåëè, ïðåä-
íàçíà÷åííûé äëÿ ïðèíÿòèÿ ðåøåíèé è îïåðàòèâíîãî óïðàâëåíèÿ ñåëüñêîõîçÿéñòâåííûì ïðåä-
ïðèÿòèåì. Ïðèâåäåíà ñòðóêòóðíàÿ ñõåìà web-êîìïëåêñà. Äàííûé êîìïëåêñ îñóùåñòâëÿåò
ñëåäóþùèå ôóíêöèè: âûïîëíåíèå íåîáõîäèìûõ ðàñ÷åòîâ ýêîíîìè÷åñêèõ ïîêàçàòåëåé ïî òåõ-
íîëîãè÷åñêèì êàðòàì ñ ðàçëè÷íûìè èñõîäíûìè äàííûìè, ïðîâåðêó ñðîêîâ ââåäåííûõ òåõíî-
ëîãè÷åñêèõ êàðò è íàëè÷èÿ ìåõàíèçàòîðîâ ñîîòâåòñòâóþùåé êâàëèôèêàöèè, îöåíêó ðàáîòî-
ñïîñîáíîé òåõíèêè äëÿ âûïîëíåíèÿ çàäàííûõ ðàáîò, ïîäáîð îïòèìàëüíîãî ñîñòàâà ìàøèí-
íî-òðàêòîðíîãî ïàðêà ñ îãðàíè÷åíèåì ïî ñðîêàì ðàáîò, ñðàâíåíèå ïîëó÷åííûõ âàðèàíòîâ
ðåøåíèé, îïåðàòèâíîå ðåàãèðîâàíèå íà èçìåíåíèå óñëîâèé äåÿòåëüíîñòè ïðåäïðèÿòèÿ.
Ñôîðìèðîâàíà áàçà äàííûõ, ñîäåðæàùàÿ èíôîðìàöèþ î êóëüòóðàõ, òàðèôíûõ ñòàâêàõ ìåõà-
íèçàòîðîâ, íàëîãàõ è äîïëàòàõ, öåíàõ íà ãîðþ÷å-ñìàçî÷íûå ìàòåðèàëû è ýëåêòðîýíåðãèþ,
òðàêòîðàõ è êîìáàéíàõ, ñåëüõîçìàøèíàõ, àãðåãàòàõ, ñâåäåíèÿ î ÷èñëå è êâàëèôèêàöèè ìåõà-
íèçàòîðîâ, òåõíîëîãè÷åñêèõ êàðòàõ, òåõíîëîãè÷åñêèõ îïåðàöèÿõ, äàííûõ î ñðåäñòâàõ çàùèòû
è óäîáðåíèÿõ, ïðèìåíÿåìûõ íà òåõíîëîãè÷åñêèõ îïåðàöèÿõ. Ïðîâåäåíà àïðîáàöèÿ web-êîì-
ïëåêñà íà áàçå õîçÿéñòâà «Ýëèòíîå» (Íîâîñèáèðñêàÿ îáëàñòü). Ðàññ÷èòàíû âàðèàíòû îïòè-
ìàëüíîãî ñîñòàâà ìàøèííî-òðàêòîðíîãî ïàðêà ïî ïðÿìûì çàòðàòàì è ÷èñëó çàäåéñòâîâàííûõ
ìåõàíèçàòîðîâ. Ñäåëàí âûâîä, ÷òî web-êîìïëåêñ «ÏÈÊÀÒ» ïîçâîëÿåò ïðîâîäèòü íåîáõîäè-
ìûå ðàñ÷åòû ïî çàÿâëåííûì òðåáîâàíèÿì.

Êëþ÷åâûå ñëîâà: ìàøèííî-òðàêòîðíûé ïàðê, ìàòåìàòè÷åñêàÿ ìîäåëü, òåõíîëîãèè óäà-
ëåííîãî äîñòóïà, ïðîãðàììíûé êîìïëåêñ, òåõíîëîãè÷åñêàÿ êàðòà.

Êàæäûé ñåëüõîçïðîèçâîäèòåëü âûáèðàåò òîò èëè èíîé âàðèàíò òåõíîëî-
ãèé è òåõíè÷åñêèõ ñðåäñòâ äëÿ ïðîèçâîäñòâà çåðíà â çàâèñèìîñòè îò ðåñóðñíîãî
îáåñïå÷åíèÿ ñðîêîâ ïðîâåäåíèÿ ïîëåâûõ ðàáîò è íàëè÷èÿ íåîáõîäèìîãî ÷èñëà
ìåõàíèçàòîðîâ. Ñîâðåìåííîå ñåëüñêîõîçÿéñòâåííîå ïðîèçâîäñòâî â çíà÷è-
òåëüíîé ìåðå îïðåäåëÿåòñÿ îðãàíèçàöèåé ðàáîòû ìàøèí. Ìíîãîîáðàçèå
ñåëüñêîõîçÿéñòâåííîé òåõíèêè ðàçëè÷íûõ ïðîèçâîäèòåëåé ñ ðàçíûìè õà-
ðàêòåðèñòèêàìè (ýêñïëóàòàöèîííûå è ñòîèìîñòíûå) òðåáóåò íàó÷íîãî
îáîñíîâàíèÿ ôîðìèðîâàíèÿ è îáíîâëåíèÿ òåõíè÷åñêîé áàçû ïðîèçâîäñòâà
ïðîäóêöèè ðàñòåíèåâîäñòâà. Îñíîâó òàêîé áàçû â ñåëüñêîõîçÿéñòâåííûõ
ïðåäïðèÿòèÿõ ñîñòàâëÿåò ìàøèííî-òðàêòîðíûé ïàðê (ÌÒÏ), êîòîðûé ñ
ó÷åòîì ó÷àñòèÿ ÷åëîâåêà â òåõíîëîãè÷åñêèõ ïðîöåññàõ îïðåäåëÿåò ñðîêè è
êà÷åñòâî âûïîëíåíèÿ ìåõàíèçèðîâàííûõ ðàáîò, óðîâåíü ïðîèçâîäèòåëü-
íîñòè òðóäà è ñåáåñòîèìîñòè ïðîäóêöèè [1–3].

Â íàñòîÿùåå âðåìÿ ïðîáëåìà äåôèöèòà êàäðîâ â ñåëüñêîì õîçÿéñòâå
ñòîèò äîñòàòî÷íî îñòðî. ×òîáû ðåøèòü ïðîáëåìó ñ íåõâàòêîé êâàëèôèöè-
ðîâàííûõ ìåõàíèçàòîðîâ íà ñåëå, íåîáõîäèìî ðàöèîíàëüíîå è ýôôåêòèâ-
íîå èñïîëüçîâàíèå òðóäîâûõ ðåñóðñîâ è (èëè) ïðèìåíåíèå áîëåå ìîùíîé
òåõíèêè, êàê ïðàâèëî áîëåå ïðîèçâîäèòåëüíîé. Â ðåçóëüòàòå ïîòðåáóåòñÿ
ìåíüøåå ÷èñëî ìåõàíèçàòîðîâ [4, 5]. Íåîáõîäèìî òàêæå ïðè ïðîèçâîäñòâå
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ñåëüõîçïðîäóêöèè ó÷èòûâàòü âçàèìîñâÿçü è âçàèìîâëèÿíèå îêðóæàþùåé
ñðåäû, ðàñòåíèé, ìàøèí, çåìëè è ñîöèóìà [6, 7].

Ðÿä ñóùåñòâåííûõ äëÿ õîçÿéñòâåííîé äåÿòåëüíîñòè ôàêòîðîâ ìåíÿåò-
ñÿ â ïðîöåññå ïðîâåäåíèÿ ïëàíèðîâàíèÿ èëè ïîñëå ñîñòàâëåíèÿ ïëàíîâ,
âñëåäñòâèå ÷åãî íåîáõîäèìî îïåðàòèâíî ñêîððåêòèðîâàòü èõ ñ ó÷åòîì íî-
âûõ óñëîâèé. Ïðè ýòîì òðåáóåòñÿ âûáîð ðàöèîíàëüíûõ óïðàâëÿþùèõ ðå-
øåíèé ïî êîððåêòèðîâêå âèäîâ è îáúåìîâ ïðîèçâîäèìîé ïðîäóêöèè,
ðàñïðåäåëåíèþ ïðîèçâîäñòâåííûõ ðåñóðñîâ è âûáîðó îïòèìàëüíîãî ñîñòà-
âà òåõíè÷åñêèõ ñðåäñòâ. Ðåøåíèå äàííîé çàäà÷è âîçìîæíî ñ ïðèìåíåíèåì
web-òåõíîëîãèé, îáåñïå÷èâàþùèõ äîñòóï ê äàííûì â ëþáîé ìîìåíò âðå-
ìåíè, ÷òî ïîçâîëÿåò ñâîåâðåìåííî ó÷èòûâàòü íåïîñòîÿííûå è èçìåíÿþ-
ùèåñÿ âî âðåìåíè ôàêòîðû ïðè ïðèíÿòèè óïðàâëåí÷åñêèõ ðåøåíèé [8–10].

Ñ ó÷åòîì ñêàçàííîãî âûøå äëÿ óïðàâëåíèÿ ïðîèçâîäñòâîì ñåëüñêîõî-
çÿéñòâåííîé ïðîäóêöèè òðåáóåòñÿ ïðèíÿòèå ðåøåíèÿ ïî ôîðìèðîâàíèþ
îïòèìàëüíîãî ñîñòàâà ÌÒÏ â õîçÿéñòâå, ðàöèîíàëüíîãî ïî ÷èñëó è êà÷åñò-
âó ìàøèí ñ ó÷åòîì îãðàíè÷åíèé ïî ÷èñëó êâàëèôèöèðîâàííûõ êàäðîâ.

Öåëü èññëåäîâàíèÿ – ðàçðàáîòàòü ìàòåìàòè÷åñêóþ ìîäåëü ïîäáîðà îï-
òèìàëüíîãî ñîñòàâà ìàøèííî-òðàêòîðíûé ïàðêà â óñëîâèÿõ êàäðîâûõ îã-
ðàíè÷åíèé è ïðîãðàììíîå îáåñïå÷åíèå äëÿ åå àïðîáàöèè.

ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈÉ

Äëÿ ðàçðàáîòêè ìàòåìàòè÷åñêîé ìîäåëè íåîáõîäèìî ïðèìåíèòü èí-
ôîðìàöèîííûå, èíòóèòèâíûå, ýêîíîìè÷åñêèå, à òàêæå ìåòîäû ñèñòåìíîãî
àíàëèçà. Äëÿ àïðîáàöèè ïîëó÷åííîé ìîäåëè, èñïîëüçóÿ ïðîãðàììèðîâà-
íèå íà ÝÂÌ, íóæíî ðàçðàáîòàòü ïðîãðàììíîå îáåñïå÷åíèå, âûïîëíÿþùåå
ñëåäóþùèå ôóíêöèè:

– ïîäáîð îïòèìàëüíîãî ñîñòàâà ÌÒÏ â óñëîâèÿõ êîíêðåòíîãî õîçÿéñò-
âà;

– ñðàâíåíèå âàðèàíòîâ ïîäáîðà ñîñòàâà ÌÒÏ ïî ýêîíîìè÷åñêèì ïî-
êàçàòåëÿì;

– âîçìîæíîñòü îïåðàòèâíîé êîððåêòèðîâêè äàííûõ ïðè èçìåíåíèè
óñëîâèé äåÿòåëüíîñòè ïðåäïðèÿòèÿ â ïðîöåññå ïðîèçâîäñòâà ñåëüñêîõî-
çÿéñòâåííîé ïðîäóêöèè.

Äëÿ ýêñïåðèìåíòàëüíîãî èññëåäîâàíèÿ èñïîëüçîâàíû äàííûå ÔÃÓÏ
«Ýëèòíîå» (Íîâîñèáèðñêàÿ îáëàñòü). Îáùàÿ ïëîùàäü ïîëåé, âêëþ÷åííûõ
â èññëåäîâàíèå, ñëåäóþùàÿ: ïøåíèöà ÿðîâàÿ (ïî çåðíîâûì) – 520 ãà, êóêó-
ðóçà – 130, ÿ÷ìåíü – 379, îâåñ – 270, îäíîëåòíèå òðàâû – 656, ïàð – 50,
ïøåíèöà ÿðîâàÿ (ïî ïðîïàøíûì) – 130, ïøåíèöà ÿðîâàÿ (ïî ïàðó) – 50,
ìíîãîëåòíèå òðàâû – 105 ãà.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïîä îïòèìàëüíûì ñîñòàâîì ÌÒÏ ïîíèìàåòñÿ òàêîå ñî÷åòàíèå òðàêòî-
ðîâ è ñåëüñêîõîçÿéñòâåííûõ ìàøèí, ïðè êîòîðîì âûïîëíÿþòñÿ âñå çàäàí-
íûå îáúåìû ðàáîò â óñëîâèÿõ êàäðîâûõ îãðàíè÷åíèé â ïîëîæåííûå ñðîêè
ñ ìèíèìàëüíûìè ïðÿìûìè çàòðàòàìè è ïðè ñîáëþäåíèè àãðîòåõíè÷åñêèõ
óñëîâèé. Ïðåäïîëàãàåòñÿ, ÷òî ïàðê ôîðìèðóåòñÿ çàíîâî èç âîçìîæíûõ
ïðåäëàãàåìûõ ìàðîê òðàêòîðîâ è ñåëüñêîõîçÿéñòâåííûõ ìàøèí.
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Çàäà÷ó ïî îïðåäåëåíèþ îïòèìàëüíîãî ñîñòàâà ÌÒÏ ìîæíî ñôîðìóëè-
ðîâàòü ñëåäóþùèì îáðàçîì: íåîáõîäèìî íàéòè òàêîé ñîñòàâ ïàðêà è îïðå-
äåëèòü ïëàí åãî èñïîëüçîâàíèÿ â òå÷åíèå âñåãî ãîäà, ïðè êîòîðîì äîñòè-
ãàåòñÿ ìèíèìóì ïðÿìûõ çàòðàò (1) è ÷èñëà ìåõàíèçàòîðîâ (2). Ïðè ýòîì
äîëæíû áûòü âûïîëíåíû îãðàíè÷åíèÿ ïî âûïîëíåíèþ çàäàííîãî îáúåìà
ðàáîò, èçáûòî÷íîñòè òåõíèêè, íàëè÷èþ íåîáõîäèìîãî ÷èñëà òåõíèêè è ìå-
õàíèçàòîðîâ ñîîòâåòñòâóþùåé êâàëèôèêàöèè.

Êðèòåðèé îïòèìèçàöèè ïî ïðÿìûì çàòðàòàì:
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ðèîä; Harpg

– íîðìà a-ãî àãðåãàòà ïðè âûïîëíåíèè r-é ðàáîòû â pg-é
ïåðèîä, ñìåíà; O rpg

– ñîöèàëüíûå îò÷èñëåíèÿ çà âûïîëíåíèå à-é ðàáîòû â
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Êðèòåðèé îïòèìèçàöèè ïî ÷èñëó ìåõàíèçàòîðîâ âûðàçèòñÿ â ñëåäóþ-
ùåì âèäå:
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Íà áàçå îïèñàííîé âûøå ìîäåëè â Ñèáèðñêîì ôèçèêî-òåõíè÷åñêîì
èíñòèòóòå àãðàðíûõ ïðîáëåì ÑÔÍÖÀ ÐÀÍ ðàçðàáîòàí web-êîìïëåêñ
«ÏÈÊÀÒ» äëÿ ïðèíÿòèÿ ðåøåíèé è îïåðàòèâíîãî óïðàâëåíèÿ ñåëüñêîõî-
çÿéñòâåííûì ïðåäïðèÿòèåì, îñíîâàííûé íà òåõíîëîãèÿõ óäàëåííîãî äîñ-
òóïà. Îí ñîñòîèò èç íåñêîëüêèõ êîìïîíåíò, âêëþ÷àþùèõ àâòîìàòèçèðîâàí-
íîå ôîðìèðîâàíèå òåõíîëîãè÷åñêèõ êàðò (ÒÊ), àâòîìàòèçèðîâàííûé ïîä-
áîð òåõíèêè, ãðàôè÷åñêèé âûâîä ðåçóëüòàòîâ, è ïðåäíàçíà÷åí äëÿ âåäåíèÿ
ãîäîâîãî ïëàíèðîâàíèÿ ñåëüñêîõîçÿéñòâåííûõ ðàáîò [11]. Ñòðóêòóðíàÿ ñõå-
ìà êîìïëåêñà ïðåäñòàâëåíà íà ðèñóíêå.

Âõîäíûìè äàííûìè äëÿ web-êîìïëåêñà ÿâëÿåòñÿ èíôîðìàöèÿ:
– î òåõíîëîãèÿõ ïðîèçâîäñòâà ïðîäóêöèè ðàñòåíèåâîäñòâà (ïëîùàäü

ïîëåé, ïåðå÷åíü òåõíîëîãè÷åñêèõ îïåðàöèé, îïòèìàëüíûå àãðîòåõíè÷å-
ñêèå ñðîêè âûïîëíåíèÿ îïåðàöèé, ðàçðÿä ìåõàíèçàòîðîâ, ðàáî÷èõ);

– î âíîñèìûõ óäîáðåíèÿõ è ñðåäñòâàõ çàùèòû ïî êàæäîé îïåðàöèè;
– î íàëè÷èè òåõíèêè, ìåõàíèçàòîðîâ (Ô.È.Î., êâàëèôèêàöèè è ñòàâ-

êå, çàêðåïëåíèè òåõíèêè çà êàæäûì ìåõàíèçàòîðîì);
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– î áîëüíè÷íûõ ëèñòàõ èëè óâîëüíåíèè ìåõàíèçàòîðîâ;
– î íåèñïðàâíîñòÿõ èëè ñïèñàíèè òåõíèêè.
Ôóíêöèè «ÏÈÊÀÒ»:
– ôîðìèðîâàíèå áàçû äàííûõ (ÁÄ) õîçÿéñòâà ïóòåì äîáàâëåíèÿ, ðå-

äàêòèðîâàíèÿ è óäàëåíèÿ äàííûõ;
– äîáàâëåíèå, ðåäàêòèðîâàíèå è óäàëåíèå òåõíîëîãè÷åñêîé êàðòû

õîçÿéñòâà;
– ðàñ÷åò îñíîâíûõ ýêîíîìè÷åñêèõ ïîêàçàòåëåé ïî òåõíîëîãè÷åñêîé

êàðòå õîçÿéñòâà;
– ïðîâåðêà ââåäåííûõ òåõíîëîãè÷åñêèõ êàðò âûïîëíåíèÿ ñðîêîâ è íà-

ëè÷èÿ ìåõàíèçàòîðîâ ñîîòâåòñòâóþùåé êâàëèôèêàöèè è ðàáîòîñïîñîáíîé
òåõíèêè äëÿ âûïîëíåíèÿ çàäàííûõ ðàáîò;

– àâòîìàòèçèðîâàííîå ôîðìèðîâàíèå ñîñòàâà ÌÒÏ ïî êðèòåðèÿì
(ìèíèìóì ïðÿìûõ çàòðàò è ÷èñëà ìåõàíèçàòîðîâ) ñ îãðàíè÷åíèåì ïî ñðî-
êàì ðàáîò;

– ôîðìèðîâàíèå òåõíîëîãè÷åñêîé êàðòû ñ âûáðàííûìè âàðèàíòàìè
ôîðìèðîâàíèÿ ñîñòàâà ÌÒÏ;

– àâòîìàòèçèðîâàííîå ôîðìèðîâàíèå èìåþùåãîñÿ â õîçÿéñòâå ñîñòàâà
ÌÒÏ äëÿ òåõíîëîãè÷åñêîé êàðòû;

– ãðàôè÷åñêèé âûâîä äàííûõ ïî çàòðàòàì, çàãðóçêå òåõíèêè è ìåõàíè-
çàòîðîâ, ãîäîâîìó öèêëó ðàáîò.

Äëÿ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé èñïîëüçîâàíû äàííûå ñåëüñêî-
õîçÿéñòâåííîãî ïðåäïðèÿòèÿ ÔÃÓÏ «Ýëèòíîå» Íîâîñèáèðñêîé îáëàñòè.
Ïðè ýòîì ðåøåíà ñëåäóþùàÿ çàäà÷à – ñôîðìèðîâàí îïòèìàëüíûé ìàøèí-
íî-òðàêòîðíûé ïàðê äëÿ óñëîâèé êîíêðåòíîãî ïðåäïðèÿòèÿ ñ ó÷åòîì îáúå-
ìà ðàáîò, ñðåäñòâ ïðîèçâîäñòâà è ñîöèàëüíîãî ôàêòîðà (êâàëèôèöèðîâàí-
íûõ ìåõàíèçàòîðîâ).

Ñôîðìèðîâàíà áàçà äàííûõ, ñîäåðæàùàÿ èíôîðìàöèþ î êóëüòóðàõ,
òàðèôíûõ ñòàâêàõ ìåõàíèçàòîðîâ, íàëîãàõ è äîïëàòàõ, öåíàõ íà ÃÑÌ è
ýëåêòðîýíåðãèþ, òðàêòîðàõ è êîìáàéíàõ, ñåëüõîçìàøèíàõ, àãðåãàòàõ, ìåõà-
íèçàòîðàõ, òåõíîëîãè÷åñêèõ êàðòàõ, òåõíîëîãè÷åñêèõ îïåðàöèÿõ, äàííûõ î
ñðåäñòâàõ çàùèòû è óäîáðåíèÿõ, ïðèìåíÿåìûõ íà òåõíîëîãè÷åñêèõ îïåðà-
öèÿõ.

Â ðåçóëüòàòå ïîäáîðà ÌÒÏ ïî êðèòåðèÿì ìèíèìóìà ïðÿìûõ çàòðàò è
÷èñëà ìåõàíèçàòîðîâ ïðè îãðàíè÷åíèè ïî ñðîêàì ïîëó÷åíî âîñåìü âàðèàí-
òîâ ñ ïðÿìûìè çàòðàòàìè îò 5 088 297,78 äî 5 365 561,61 ð. Èç íèõ âûáðàí
îïòèìàëüíûé âàðèàíò ñ ìèíèìàëüíûìè ïðÿìûìè çàòðàòàìè.

ÂÛÂÎÄÛ

1. Ðàçðàáîòàíà ìàòåìàòè÷åñêàÿ ìîäåëü ïîäáîðà îïòèìàëüíîãî ñîñòàâà
ìàøèííî-òðàêòîðíîãî ïàðêà ñ ó÷åòîì âûïîëíåíèÿ âñåõ çàäàííûõ îáúå-
ìîâ ðàáîò â óñëîâèÿõ êàäðîâûõ îãðàíè÷åíèé â ïîëîæåííûå ñðîêè ñ ìè-
íèìàëüíûìè ïðÿìûìè çàòðàòàìè è ïðè ñîáëþäåíèè àãðîòåõíè÷åñêèõ
óñëîâèé.

2. Äëÿ àïðîáàöèè ìàòåìàòè÷åñêîé ìîäåëè ðàçðàáîòàí web-êîìïëåêñ
«ÏÈÊÀÒ», êîòîðûé äàåò âîçìîæíîñòü ïîäáèðàòü îïòèìàëüíûé ñîñòàâ
ÌÒÏ, ïðîâîäèòü íåîáõîäèìûå ðàñ÷åòû ñ ðàçëè÷íûìè èñõîäíûìè äàííû-
ìè, ñðàâíèâàòü ïîëó÷åííûå âàðèàíòû ðåøåíèé, îïåðàòèâíî ðåàãèðîâàòü
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íà èçìåíåíèÿ óñëîâèé äåÿòåëüíîñòè ïðåäïðèÿòèÿ â ïðîöåññå ïðîèçâîäñòâà
ñåëüñêîõîçÿéñòâåííîé ïðîäóêöèè, ïðèíèìàòü ðåøåíèÿ ïî óïðàâëåíèþ
ïðåäïðèÿòèåì.

3. Ïîäîáðàí îïòèìàëüíûé ñîñòàâ ÌÒÏ ïî ïðÿìûì çàòðàòàì è ìèíè-
ìóìó ìåõàíèçàòîðîâ ñ ó÷åòîì îãðàíè÷åíèé.
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WEB COMPLEX BASED ON MATHEMATICAL MODEL
TO FORM OPTIMAL MACHINE-AND-TRACTOR FLEET

There is given a mathematical model developed to form the optimal structure of machi-
ne-and-tractor fleet in an agricultural enterprise taking into account limitations in the number of
machines and machine operators. There was developed a web complex PIKAT based on the
mathematical model and intended for decision-making and on-line control of an agricultural
enterprise. The structural arrangement of the web complex is given. This complex implements the
following functions: calculates economic showings according to process charts with different initial
data; checks the dates of process charts and availability of machine operators having appropriate
qualification; evaluates the usable machinery to perform the predetermined tasks; chooses the optimal
structure of machine-and-tractor fleet with the limitations of work fulfillment dates; compares the
decision variants; responds on-line to changes in the enterprise’s activity conditions. There was
created a database containing information on agricultural crops, tariff rates of machine operators,
taxes and additional payments, fuel and lubricant prices, electrical energy cost, tractors, combines,
agricultural machinery and units, machine operators, process charts, process operations, fertilizers
and plant protection means. The approbation of the web complex was carried out at the farm
“Elitnoe”, Novosibirsk Region. There were calculated the variants of the optimal structure of
machine-and-tractor fleet as to direct costs and the number of machine operators. It is concluded that
the web complex PIKAT makes it possible to carry out the necessary calculations in accordance with
the demands.

Keywords: machine-and-tractor fleet, mathematical model, remote access technology, software
complex, process chart.

ÀÂÒÎÌÀÒÈÇÀÖÈß, ÌÎÄÅËÈÐÎÂÀÍÈÅ È ÈÍÔÎÐÌÀÖÈÎÍÍÎÅ ÎÁÅÑÏÅ×ÅÍÈÅ

82 Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 5, 2016.


