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Ïðîàíàëèçèðîâàíû ìåòîäè÷åñêèå ïîäõîäû ïðè îáîñíîâàíèè òåõíè÷åñêîãî îáåñïå÷å-
íèÿ ñðîêîâ ïðîâåäåíèÿ ïîëåâûõ ðàáîò. Ââåäåíî ïîíÿòèå «ýêîíîìè÷åñêè öåëåñîîáðàçíûå
ñðîêè ïðîâåäåíèÿ ïîëåâûõ ðàáîò». Îíè ìîãóò áûòü áîëåå óäëèíåííûìè ïî ñðàâíåíèþ ñ
îïòèìàëüíûìè ïðè óñëîâèè ðàâåíñòâà çàòðàò èç-çà çàïàçäûâàíèÿ ñðîêîâ ïðîâåäåíèÿ ïîëå-
âûõ ðàáîò, ïðèâîäÿùèõ ê ïîòåðÿì óðîæàÿ, à òàêæå èç-çà çàòðàò, îáóñëîâëåííûõ òåõíè÷å-
ñêèì îáåñïå÷åíèåì ýòèõ ñðîêîâ. Ïðè ýòîì íåîáõîäèìî ó÷èòûâàòü, ÷òî íå âñå ïîëÿ ãîòîâû
îäíîâðåìåííî ê ïðîâåäåíèþ òîé èëè èíîé òåõíîëîãè÷åñêîé îïåðàöèè, ñåëüñêîõîçÿéñò-
âåííûå ïðåäïðèÿòèÿ âûñåâàþò ðîæü, ãîðîõ, ÿ÷ìåíü è äðóãèå çåðíîâûå êóëüòóðû ðàçëè÷-
íûõ ñðîêîâ ñîçðåâàíèÿ: ïîçäíå-, ñðåäíå- è ðàííåñïåëûå. Îòíåñåíèå çàòðàò íà òåõíè÷åñêîå
îáåñïå÷åíèå òîé èëè èíîé òåõíîëîãè÷åñêîé îïåðàöèè ïðîèçâîäèòñÿ ñ ó÷åòîì çàíÿòîñòè
òðàêòîðà è ñåëüñêîõîçÿéñòâåííûõ ìàøèí íà äðóãèõ òåõíîëîãè÷åñêèõ îïåðàöèÿõ â òå÷åíèå
ãîäà. Ïîëó÷åíî àíàëèòè÷åñêîå âûðàæåíèå äëÿ îïðåäåëåíèÿ ýêîíîìè÷åñêè öåëåñîîáðàç-
íûõ ñðîêîâ ïðîâåäåíèÿ ïîëåâûõ ðàáîò â óñëîâèÿõ Ñèáèðè. Íåçàâèñèìî îò òåõíè÷åñêîãî
îáåñïå÷åíèÿ îïòèìàëüíàÿ ïðîäîëæèòåëüíîñòü ïîñåâà çåðíîâûõ íà ïîëå, ãîòîâîì ïîä ïî-
ñåâ, îñòàëàñü ïðåæíåé – â òå÷åíèå îäíèõ ñóòîê. Â ñâÿçè ñ ýòèì ïîñåâíàÿ êàìïàíèÿ äîëæíà
ïðîäîëæàòüñÿ 10–15 äíåé.

Êëþ÷åâûå ñëîâà: ñðîêè ïðîâåäåíèÿ ðàáîò, òåõíè÷åñêîå îáåñïå÷åíèå, ïîòåðè óðîæàÿ, çà-
òðàòû íà òåõíèêó.

Ïðè ðàñ÷åòå íîðìàòèâîâ ïîòðåáíîñòè â ñåëüñêîõîçÿéñòâåííîé òåõíèêå
íà ïåðèîä 1981–1985 ãã. Ìèíèñòåðñòâî ñåëüñêîãî õîçÿéñòâà ÑÑÑÐ ðåêî-
ìåíäîâàëî ñëåäóþùèå àãðîòåõíè÷åñêèå ñðîêè: çàêðûòèå âëàãè – 2–3 äíÿ,
ïðåäïîñåâíàÿ êóëüòèâàöèÿ – 3–4, ïîñåâ – 3–4, ñêàøèâàíèå â âàëêè – 4–5,
ïîäáîð âàëêîâ, ïðÿìîå êîìáàéíèðîâàíèå, óáîðêà ñîëîìû – 7–8, âñïàøêà
çÿáè – 12–14 äíåé [1].

Ïî-íàøåìó ìíåíèþ, çàêðûòèå âëàãè íåâîçìîæíî ïðîâåñòè çà 2–3 äíÿ,
ïîñêîëüêó ïîëÿ «ïîäõîäÿò» (ïî äàííûì ÑèáÈÌÝ è ×ÈÌÝÑÕ) â óñëîâèÿõ
Ñèáèðè è Óðàëà â òå÷åíèå 10–15 äíåé. Òî æå ìîæíî ñêàçàòü è î ïîñåâå çåð-
íîâûõ çà 3–4 äíÿ, òàê êàê õîçÿéñòâà âûñåâàþò ðîæü, ãîðîõ, ÿ÷ìåíü è äðó-
ãèå çåðíîâûå êóëüòóðû ðàçëè÷íûõ ñîðòîâ: ïîçäíå-, ñðåäíå- è ðàííåñïåëûå.
Ðàçíèöà â ãîòîâíîñòè ïîëåé ïðåâûøàåò â óñëîâèÿõ Ñèáèðè 3–4 äíÿ. Ñðîêè
âûñåâà âñåõ íàçâàííûõ âûøå êóëüòóð è èõ ñîðòîâ òîæå ðàçëè÷íû è ìîãóò â
2–3 ðàçà ïðåâûøàòü èõ. Ñêàøèâàíèå òàêæå íåëüçÿ ïðîâåñòè çà 4–5 äíåé.
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Èññëåäîâàíèÿ Ñèáèðñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà ìåõàíè-
çàöèè è ýëåêòðèôèêàöèè ñåëüñêîãî õîçÿéñòâà Ðîññåëüõîçàêàäåìèè â ÎÏÕ
«×åðåïàíîâñêîå» (Íîâîñèáèðñêàÿ îáëàñòü) ïîêàçàëè, ÷òî çåðíîâûå äîñòè-
ãàþò âîñêîâîé ñïåëîñòè â òå÷åíèå 12–15 äíåé.

Æåñòêèå àãðîòåõíè÷åñêèå ñðîêè äèêòîâàëè è ìàëóþ íàãðóçêó íà òðàê-
òîðû, ñåëüõîçìàøèíû, çåðíîâûå è êîðìîóáîðî÷íûå êîìáàéíû. Ïðè ýòîì
ññûëàëèñü íà ìàëûå íàãðóçêè íà òðàêòîðû (40–60 ãà) íà ïàøíå è íà çåðíî-
óáîðî÷íûå êîìáàéíû (50–60 ãà) ïðè ïîñåâå çåðíîâûõ êóëüòóð â ñòðàíàõ
Çàïàäíîé Åâðîïû è ÑØÀ. Îäíàêî äîêòîð ýêîíîìè÷åñêèõ íàóê Á.À. ×åð-
íÿêîâ, çàâåäóþùèé ñåêòîðîì Èíñòèòóòà ÑØÀ è Êàíàäû ÐÀÍ, îòìå÷àë [2],
÷òî â íà÷àëå 1960-õ ãîäîâ XX â. íàãðóçêà íà çåðíîâîé êîìáàéí ñîñòàâëÿëà
72 ãà, â 1997 ã. îíà âûðîñëà äî 144 ãà. Ïðè ýòîì âàëîâîé ñáîð çåðíà â ðàñ÷å-
òå íà îäèí êîìáàéí óâåëè÷èëñÿ ñî 150 äî 740 ò, èëè ïî÷òè â 5 ðàç.

Äîêòîð ýêîíîìè÷åñêèõ íàóê Â.È. Äðàãàéöåâ [3] íà îñíîâàíèè ìàòå-
ðèàëîâ Âñåðîññèéñêîé ñåëüñêîõîçÿéñòâåííîé ïåðåïèñè ïîêàçàë, ÷òî íàøè
ôåðìåðû èìåþò àíàëîãè÷íóþ íåáîëüøóþ íàãðóçêó íà òåõíèêó, ïîñêîëüêó
îíè ðàñïîëàãàþò ìàëîé ïëîùàäüþ ïàøíè (30–80 ãà).

Îïòèìèçàöèåé òåõíè÷åñêîãî îáåñïå÷åíèÿ ñðîêîâ ïðîâåäåíèÿ ïîëåâûõ
ðàáîò çàíèìàëèñü çàðóáåæíûå (ÑØÀ) [4] è îòå÷åñòâåííûå èññëåäîâàòåëè
[5–10]. Îäíàêî àâòîðû íå ó÷èòûâàëè, ÷òî íå âñå ïîëÿ «ñîçðåâàþò» îäíîâðå-
ìåííî è íå âñå êóëüòóðû ãîòîâû ê ïðîâåäåíèþ ðàññìàòðèâàåìîé òåõíîëî-
ãè÷åñêîé îïåðàöèè.

Ïðè îáîñíîâàíèè òåõíè÷åñêîé îáåñïå÷åííîñòè ðàñòåíèåâîäñòâà âîç-
íèêàåò íåîáõîäèìîñòü ñíèæåíèÿ ïèêîâîé ïîòðåáíîñòè â òåõíèêå. Ýòîãî
ìîæíî äîñòè÷ü çà ñ÷åò èçìåíåíèÿ ñòðóêòóðû ïîñåâíûõ ïëîùàäåé (â òîì
÷èñëå ââåäåíèÿ îçèìîãî êëèíà çåðíîâûõ êóëüòóð) èëè èçìåíåíèÿ ñðîêîâ
ïðîâåäåíèÿ ïîëåâûõ ðàáîò.

Öåëü èññëåäîâàíèé – îáîñíîâàòü ñíèæåíèå ïèêîâîé ïîòðåáíîñòè â
òåõíèêå, íàïðèìåð íà ïîñåâå, çà ñ÷åò îïòèìèçàöèè ïðîäîëæèòåëüíîñòè
ïîñåâíûõ ðàáîò äëÿ ïîëÿ, ãîòîâîãî äëÿ ýòèõ ðàáîò.

Â çàäà÷ó èññëåäîâàíèÿ âõîäèëî îïðåäåëèòü óñëîâèÿ, êîãäà ïîòåðè óðî-
æàÿ îò íàðóøåíèÿ ñðîêîâ ïðîâåäåíèÿ ïîñåâíûõ ðàáîò ðàâíû çàòðàòàì íà
òåõíèêó äëÿ âûïîëíåíèÿ ýòèõ ðàáîò.

ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈÉ

Ôóíêöèÿ ñîâîêóïíûõ çàòðàò f(Ä�) îò Ä� áûëà ïîäâåðãíóòà èññëåäîâà-
íèþ íà ýêñòðåìóì ìåòîäàìè äèôôåðåíöèàëüíîãî èñ÷èñëåíèÿ. Ïðè÷åì,
åñëè ðàññìàòðèâàåòñÿ íàðîäíîõîçÿéñòâåííàÿ ýôôåêòèâíîñòü òåõíè÷åñêîé
îáåñïå÷åííîñòè ñðîêîâ ïðîâåäåíèÿ ïîëåâûõ ðàáîò, òî ñîâîêóïíûå çàòðàòû
íà ïðîâåäåíèå òîé èëè èíîé òåõíîëîãè÷åñêîé îïåðàöèè ïîäñ÷èòûâàëè íà
îñíîâàíèè ÃÎÑÒ Ð 53056–2008. Ïðè îïðåäåëåíèè ýôôåêòèâíîñòè òåõíè-
÷åñêîãî îáåñïå÷åíèÿ ñðîêîâ ïðîâåäåíèÿ ïîëåâûõ ðàáîò íà óðîâíå ñåëüõîç-
ïðåäïðèÿòèÿ ïðè îïòèìèçàöèè ó÷èòûâàþò ïðÿìûå ýêñïëóàòàöèîííûå çà-
òðàòû è ïîòåðè óðîæàÿ. Ýòî îáåñïå÷èâàåò ìèíèìàëüíóþ ñåáåñòîèìîñòü
ñåëüñêîõîçÿéñòâåííîé ïðîäóêöèè, ÷òî âàæíî â ðûíî÷íûõ îòíîøåíèÿõ.

Äëÿ îïòèìèçàöèè ñòðóêòóðû ìàøèííî-òðàêòîðíîãî ïàðêà ïðèìåíÿëè
ìåòîä ñêâîçíîãî ïðîñìîòðà âàðèàíòîâ ãîäîâûõ êîìïëåêñîâ ïîëåâûõ ðà-
áîò [11].
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Ïðè ðàñ÷åòå ñîâîêóïíûõ çàòðàò èñïîëüçîâàëè ñðåäíèå çíà÷åíèÿ êîýô-
ôèöèåíòîâ ïîòåðü óðîæàÿ Ê�� (÷àñòü/äíåé): âñïàøêà çÿáè – 0,005, ïðåäïî-
ñåâíàÿ êóëüòèâàöèÿ – 0,005, ïîñåâ çåðíîâûõ – 0,01, ñêàøèâàíèå â âàëêè –
0,008–0,01, ïîäáîð è îáìîëîò âàëêîâ, ïðÿìîå êîìáàéíèðîâàíèå – 0,02–0,03.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ôóíêöèÿ ñîâîêóïíûõ çàòðàò äëÿ ñåëüõîçïðåäïðèÿòèÿ â çàâèñèìîñòè îò
ïðîäîëæèòåëüíîñòè âûïîëíåíèÿ òåõíîëîãè÷åñêîé îïåðàöèè, íàïðèìåð, íà
ïðÿìîì ïîñåâå ñ èñïîëüçîâàíèåì òðàêòîðà Äæîí Äèð 9630 è ïîñåâíîãî
êîìïëåêñà Äæîí Äèð 730, èìååò ñëåäóþùèé âèä:
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ãäå Ä� – ïðîäîëæèòåëüíîñòü ïðîâåäåíèÿ òåõíîëîãè÷åñêîé îïåðàöèè, äíåé;
Á�, Á�� – áàëàíñîâàÿ ñòîèìîñòü òðàêòîðà, ïîñåâíîãî êîìïëåêñà, ð.; ��,
���– íîðìà îò÷èñëåíèé íà ðåíîâàöèþ òðàêòîðà è ïîñåâíîãî êîìïëåêñà;
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i j, – ÷àñòü óäåëüíûõ îò÷èñëåíèé íà ðåíîâàöèþ òðàêòîðà è ïîñåâíîãî

êîìïëåêñà â çàâèñèìîñòè îò òîãî, êàêèå ðàáîòû âûïîëíÿþò òðàêòîð è ïî-
ñåâíîé êîìïëåêñ (äëÿ ïðîñòîòû âçÿò óäåëüíûé âåñ ýòîé ðàáîòû â ãîäîâîì
îáúåìå ðàáîò, âûïîëíÿåìûõ òðàêòîðîì è ïîñåâíûì êîìïëåêñîì); g ���

j –

êîýôôèöèåíò, ó÷èòûâàþùèé íåðàâíîìåðíîñòü «ñîçðåâàíèÿ ïîëåé»; Ê�� –
ñðåäíèé êîýôôèöèåíò ïîòåðü óðîæàÿ â çàâèñèìîñòè îò ïðîäîëæèòåëüíî-
ñòè ðàáîò, ÷àñòü/äåíü; U — óðîæàéíîñòü êóëüòóðû, ò/ãà; Ö – öåíà ðåàëèçà-
öèè, ð./ò; W��� – ñóòî÷íàÿ ïðîèçâîäèòåëüíîñòü ìàøèííî-òðàêòîðíîãî
àãðåãàòà, ãà/ñóò; Ñ – çàòðàòû íà òåõîáñëóæèâàíèå è ðåìîíò òåõíèêè, ÃÑÌ,
çàðïëàòó è äðóãèå, êîòîðûå íå çàâèñÿò îò Ä�, ð./ãà.

Çàòðàòû íà òåõíèêó ïðè óâåëè÷åíèè ïðîäîëæèòåëüíîñòè âûïîëíåíèÿ
ðàáîò óìåíüøàþòñÿ, à ïîòåðè óðîæàÿ, íàîáîðîò, óâåëè÷èâàþòñÿ.

Äëÿ îïðåäåëåíèÿ îïòèìàëüíîé ïðîäîëæèòåëüíîñòè ïðîâåäåíèÿ ïîëå-
âûõ ðàáîò îáû÷íî áåðóò ïåðâóþ ïðîèçâîäíóþ f(Ä�) ïî Ä� è ïðèðàâíèâàþò
ýòî âûðàæåíèå íóëþ
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èìååò ïîëîæèòåëüíîå çíà÷åíèå, ÷òî îç-

íà÷àåò, ÷òî ôóíêöèÿ f (Ä�) â òî÷êå «À» èìååò ìèíèìàëüíîå çíà÷åíèå.
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Ïîñëå îïðåäåëåíèÿ ñòðóêòóðû ìàøèííî-òðàêòîðíîãî ïàðêà äëÿ âñåãî õî-
çÿéñòâà ïî âñåì òåõíîëîãè÷åñêèì îïåðàöèÿì ìîæíî îïðåäåëèòü çíà÷åíèÿ
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i

n

�� – ãîäîâîé îáúåì ðàáîò â

ýòàëîííûõ ãåêòàðàõ, âûïîëíåííûõ ýòèì òðàêòîðîì

g ��

��

��

i

i

i

n

i

F

F
�

�
. (5)

Ïðè ðåñóðñîñáåðåãàþùåé òåõíîëîãèè âîçäåëûâàíèÿ è óáîðêå çåðíî-
âûõ êóëüòóð íà áàçå ìèíèìàëüíîé îáðàáîòêè ïî÷âû ïîñåâíîé êîìïëåêñ
ìîæåò ðàáîòàòü íà ïîñåâå, îáðàáîòêå ïàðîâ è ìèíèìàëüíîé îñåííåé îáðà-
áîòêå ïî÷âû. Òðàêòîð, êðîìå ïåðå÷èñëåííûõ îïåðàöèé, ïðè ýòîé òåõíîëî-
ãèè ìîæåò ïðîèçâîäèòü íà îäíîé ÷åòâåðòè ïîñåâíîé ïëîùàäè ãëóáîêîå
áåçîòâàëüíîå ðûõëåíèå ïî÷âû è îñóùåñòâëÿòü ïðóæèííûìè áîðîíàìè ðàâ-
íîìåðíîå ðàñïðåäåëåíèå èçìåëü÷åííîé ñîëîìû ïî ïîëþ.

Áûëî îïðåäåëåíî Ä�

��� èç óñëîâèé: Á� = 10,6 ìëí ð.; Á�� = 8 ìëí ð.; �� =

0,07; ��� = 0,1; ���� = 0,07; �� = 0,2; ��� = 0,33; Ê�� = 0,01 ÷àñòü/äåíü; U =
2,6 ò/ãà; Ö = 5 òûñ. ð./ò; W��� = 200 ãà/ñóò

Ä�

��� 0 7 10600000 0 2 0 07 01 8000000 033 0 07

0

, , , , , ,

,

� � � � � � �

01 2 6 5000 200
1

� � �
�

,
äåíü / ñóò.

Àíàëîãè÷íûå çíà÷åíèÿ ïîëó÷åíû â ÑèáÈÌÝ â 1976 ã. íà îñíîâàíèè
èìåþùèõñÿ äàííûõ òîãî âðåìåíè. Ïîñåâ ïðîèçâîäèëñÿ àãðåãàòîì, ñîñòîÿ-
ùèì èç òðàêòîðà ÄÒ-75Ì, ÷åòûðåõ ñåÿëîê ÑÇ-3,6 è ñöåïêè ÑÏ-16. Íåîáõî-
äèìûå ÷èñëîâûå çíà÷åíèÿ äëÿ îïðåäåëåíèÿ Ä�

��� áûëè ñëåäóþùèå [1]:

Á� = 3245 ð.; Á�	 = 1060 ð.; Á�
� = 750 � 4 = 3000 ð.; �� = 0,125; ��	 =
0,142; ��
� = 0,142; g�

i = 0,08; g ��
i = 0,21; g �
�

i = 0,9; g ���
i = 0,1; Ð� = 13,3 ð.;

Ð�
� = 0,68 ð.; Ð�	 = 0,88 ð.; Ê�� = 0,01 ÷àñòü/äåíü; U = 1,5 ò/ãà; Ö =
100 ð./ò; W�
 = 50 ãà/äåíü (çà ñâåòîâîé äåíü).

Åñëè èñõîäèòü èç òðåáîâàíèÿ ïîñåâà â 3–4 äíÿ (ò.å. g ���
i = 0,33–0,57),

òî Ä�

��� óâåëè÷èòñÿ ñ 2,1 äî 2,4 ñâåòîâûõ äíÿ.

ÇÀÊËÞ×ÅÍÈÅ

Çà 30 ëåò èçìåíèëèñü òåõíîëîãèè âîçäåëûâàíèÿ çåðíîâûõ êóëüòóð è
îñîáåííî èõ òåõíè÷åñêîå îáåñïå÷åíèå, îïòèìàëüíàÿ ïðîäîëæèòåëüíîñòü
ïîñåâà çåðíîâûõ íà ïîëå, ãîòîâîì ïîä ïîñåâ, îñòàëàñü ïðåæíåé – â òå÷åíèå
îäíèõ ñóòîê. Â ñâÿçè ñ ýòèì íåîáõîäèìî îáåñïå÷èòü âåëè÷èíó g ���

i â ïðåäå-

ëàõ 0,07–0,1, ò.å. ïîñåâíàÿ äîëæíà ïðîõîäèòü â òå÷åíèå 10–15 äíåé.
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PROVISION OF TECHNICAL SUPPORT
FOR TIMELY CULTIVATIONS IN SIBERIA

To substantiate technical support for timely cultivations, methodical approaches were analyzed.
A concept of economically sound dates for carrying out field work was introduced. These dates can be
more prolonged as compared with the optimum, provided that costs are equal, because of delayed
dates of cultivations resulting in yield losses as well as because of costs arising from technical support
for these dates. With that, it is necessary to take into consideration that not all fields are ready to be
cultivated at the same time. Besides, agricultural enterprises cultivate rye, pea, barley and other grain
crops of various maturity terms: late-, mid- and early-ripening crops. Charging of expenses for
technical maintenance of one or another operation is made taking into account the employment of
tractors and agricultural machinery in other operations during a year. An analytic expression was
obtained to determine economically sound dates for carrying out field work under conditions of
Siberia. Irrespective of technical support, the optimum time for grain seeds to be sown in a field ready
for sowing is one day. Therefore, the sowing season should last 10–15 days.

Keywords: dates for carrying out field work, technical support, yield losses, maintenance costs.
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