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Ïðåäëîæåíû ïåðñïåêòèâíûå ñîñòàâû ìàøèííî-òðàêòîðíûõ àãðåãàòîâ äëÿ ñîâìåùåíèÿ òåõíîëîãè÷åñêèõ îïåðà
öèé ïðè âûïîëíåíèè ïîëåâûõ ìåõàíèçèðîâàííûõ ðàáîò. Ñîâìåùåíèå îñíîâàíî íà îïåðàöèÿõ, ñîâïàäàþùèõ ïî 
àãðîòåõíè÷åñêèì ñðîêàì âûïîëíÿåìûõ ðàáîò: âíåñåíèå ìèíåðàëüíûõ óäîáðåíèé – ñòåðíåâàÿ îáðàáîòêà ïî÷âû; 
ëóùåíèå ñòåðíè – âíåñåíèå óäîáðåíèé; ÷èçåëåâàíèå ïî÷âû – âíåñåíèå ìèíåðàëüíûõ óäîáðåíèé; ïîñåâ ïðîìå
æóòî÷íûõ êóëüòóð – îáðàáîòêà ïî÷âû è äð. 
Ýôôåêòèâíîñòü ñîâìåùåíèÿ îïðåäåëÿåòñÿ áîëåå âûñîêèì êà÷åñòâîì âûïîëíÿåìûõ ðàáîò áåç ðàçðûâà ïî âðå
ìåíè, ýêîíîìèåé âëàãè, óñòðàíåíèåì ïîòåðü âíîñèìûõ â ïî÷âó ìàòåðèàëîâ (ñåìÿí, óäîáðåíèé, ïåñòèöèäîâ), 
ñîáëþäåíèåì ïîòî÷íîñòè è ðèòìè÷íîñòè ïðîèçâîäñòâåííûõ ïðîöåññîâ, ñíèæåíèåì ïîòðåáíîñòè â òåõíèêå è 
ðàáî÷åé ñèëå è âñåõ âèäîâ çàòðàò (òðóäîâûõ, äåíåæíûõ, ýíåðãåòè÷åñêèõ). Âñå ýòî ñïîñîáñòâóåò ïîâûøåíèþ 
êîíêóðåíòîñïîñîáíîñòè ïðîèçâîäèìîé ïðîäóêöèè. 
Óêîìïëåêòîâàíèå ïðåäëàãàåìûõ íîâûõ ñîñòàâîâ ìíîãîôóíêöèîíàëüíûõ àãðåãàòîâ îñíîâàíî íà èñïîëüçîâàíèè 
ïðîâåðåííûõ â ïðîèçâîäñòâå ñåðèéíûõ áàçîâûõ ìàøèí (ãëóáîêîðûõëèòåëåé, ïëóãîâ, êóëüòèâàòîðîâ, äèñêîâûõ 
îðóäèé, ñåÿëîê è äð.), îáîðóäîâàííûõ ðàçëè÷íûìè, òàêæå ïðîâåðåííûìè â ðÿäîâîé ýêñïëóàòàöèè, ïðèñïîñî
áëåíèÿìè äëÿ âíåñåíèÿ ìèíåðàëüíûõ óäîáðåíèé, ñåìÿí, èõ çàäåëêè â ïî÷âó íà îïòèìàëüíóþ ãëóáèíó è ïðè
êàòûâàíèþ ïîñåâîâ. 
Êðîìå ýêîíîìè÷åñêîãî ýôôåêòà îò ñîâìåùåíèÿ îïåðàöèé ïðåäñòàâëåííûìè àãðåãàòàìè î÷åâèäíà àãðîíîìè÷å
ñêàÿ è ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü: ñíèæåíèå óïëîòíåíèÿ è ðàñïûëà ïî÷âû, ÷òî âëèÿåò íà åå ïëîäîðîäèå, 
ïîëíîå èñïîëüçîâàíèå ïî÷âåííîé âëàãè, ÷òî ãàðàíòèðóåò äðóæíûå âñõîäû è áóäóùèé óðîæàé. 
Êëþ÷åâûå ñëîâà: ìíîãîôóíêöèîíàëüíûé àãðåãàò, êîìïëåêñíîñòü ðàáîò, òðàêòîð, ñåëüõîçìàøèíà, ïðèñïîñî
áëåíèÿ, ñîâìåùåíèå îïåðàöèé, çàòðàòû. 

Perspective structures of machine and tractor units for combination of technological operations when performing of 
the field mechanized works are offered. Combination is based on the operations coinciding on agrotechnical terms 
of the performed works: introduction of mineral fertilizers – stubble processing of the soil; hulling of an eddish – ap
plication of fertilizers; chisel plowing soils – introduction of mineral fer-tilizers; crops of intermediate cultures – pro
cessing of the soil and etc. 
Efficiency of combination is determined by higher quality of the performed works without gap by time, moisture 
economy, elimination of the losses brought in the soil of materials (seeds, fertilizers, pesticides), respect for threading 
and rhythm of production processes, decrease in need for the equipment and a labor power and all cost types (labor, 
cash, energy). All this promotes increase in competitiveness of the made products. 
Completion of the offered new structures of multipurpose aggregates is based on use of the serial basic machines 
checked in production (deep-rippers, plows, cultivators, disk tools, seeders, etc.) equipped with various devices for 
introduction of mineral fertilizers, seeds, their seal which are also checked in or-dinary operation to the soil on the 
optimum depth and a compacting of crops. 
Except economic effect of combination of transactions by the provided aggregates are obvious agro-nomical and cost 
efficiency: decrease in consolidation and a puddled condition of the soil that influences its fertility, complete use of 
soil moisture that guarantees amicable shoots and future harvest. 
Keywords: multipurpose aggregate, complexity of works, tractor, agricultural machine, devices, combination of 
transactions, costs. 
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Ââåäåíèå 
Êðèçèñíîå ñîñòîÿíèå ýêîíîìèêè ñòðàíû 

òðåáóåò ñòðîãîãî ñáåðåæåíèÿ ðåñóðñîâ, ïîâû
øåíèÿ ïðîèçâîäèòåëüíîñòè òðóäà è ñíèæåíèÿ 
çàòðàò íà ïðîèçâîäñòâî ïðîäóêöèè. Ýòî îñî
áåííî àêòóàëüíî äëÿ ñåëüñêîãî õîçÿéñòâà, ãäå 
ôîðìèðóåòñÿ 40–60 % èçäåðæåê íà êîíå÷íóþ 
ïðîäóêöèþ [1]. Áîëüøèå íåèñïîëüçîâàííûå ðå
çåðâû ñíèæåíèÿ çàòðàò èìåþò ìåñòî ïðè âûïîë
íåíèè ìåõàíèçèðîâàííûõ ïîëåâûõ ðàáîò [2, 3]. 
Èíæåíåðíàÿ ñëóæáà ñåëüõîçïðåäïðèÿòèé 
äîëæíî êîìïëåêòîâàòü ìàøèííî-òðàêòîðíûé 
ïàðê ðàöèîíàëüíûì ñîñòàâîì àãðåãàòîâ íîâîãî 
ïîêîëåíèÿ, ðåçêî ïîâûøàþùèõ ïðîèçâîäè
òåëüíîñòü òðóäà â ðàñòåíèåâîäñòâå è îáåñïå
÷èâàþùèõ ñíèæåíèå çàòðàò íà ïðîèçâîäñòâî 
ïðîäóêöèè [4, 5]. Ê ñîæàëåíèþ, íà ìåñòàõ íå 
çàíèìàþòñÿ ðåøåíèåì òàêîé âàæíîé ïðîáëå
ìû è ïîëüçóþòñÿ ñëó÷àéíûì íàáîðîì ìàøèí, 
äàëåêèì îò íàó÷íî îáîñíîâàííîé ñèñòåìû. Êî
íå÷íî, â îäíî÷àñüå íåëüçÿ çàìåíèòü âåñü ïàðê 
ïðåäïðèÿòèÿ, íî ó íåãî äîëæåí áûòü ïåðñïåê
òèâíûé ïëàí öåëåíàïðàâëåííîãî òåõíè÷åñêîãî 
ïåðåîñíàùåíèÿ ñ îæèäàåìûìè ýôôåêòèâíûìè 
ðåçóëüòàòàìè. Ê ñîæàëåíèþ, íè â îäíîì ïðåä
ïðèÿòèè òàêèõ ïëàíîâ íåò [6]. 

Öåëü èññëåäîâàíèÿ 
Â íàñòîÿùåé ñòàòüå ñäåëàíà ïîïûòêà ïîêà

çàòü, íàñêîëüêî ñóùåñòâåííî ìîãóò óëó÷øèòü 
ìåõàíèçèðîâàííóþ òåõíîëîãèþ âîçäåëûâà
íèÿ ñåëüõîçêóëüòóð ïðåäëàãàåìûå ðàöèîíàëü
íûå ñîñòàâû ìàøèííî-òðàêòîðíûõ àãðåãàòîâ 
(ÌÒÀ) íîâîãî ïîêîëåíèÿ. Îíè ïîçâîëÿþò îòêà
çàòüñÿ îò óñòàðåâøåé ïðèâû÷íîé íîìåíêëàòó
ðû ìàøèí, ðåçêî ïîäíÿòü ïðîèçâîäèòåëüíîñòü 
òðóäà, êà÷åñòâî ðàáîò, óðîæàéíîñòü, à çíà÷èò è 
ñíèçèòü çàòðàòû. 

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ 
Ïîâûøåíèå êîíêóðåíòîñïîñîáíîñòè ïðîèç

âîäñòâà ïðîäóêöèè ñåëüñêîãî õîçÿéñòâà – êëþ
÷åâàÿ çàäà÷à ðàáîòíèêîâ ÀÏÊ, à åå óñïåøíîå 
ðåøåíèå çàâèñèò îò òåõíèêî-òåõíîëîãè÷åñêîé 
ìîäåðíèçàöèè. Îäíàêî íåñìîòðÿ íà îïðåäå
ëåííóþ ýêîíîìè÷åñêóþ ïîääåðæêó ñåëüñêèõ 
òîâàðîïðîèçâîäèòåëåé ãîñóäàðñòâîì çà ïî
ñëåäíèå ãîäû è îïåðåæàþùèé ðîñò ñóáñèäèé 
ïî ñðàâíåíèþ ñ ðîñòîì öåí íà òåõíèêó, òåõ
íè÷åñêàÿ îñíàùåííîñòü àãðàðíîãî ïðîèçâîä
ñòâà ïî-ïðåæíåìó äàëåêà îò îïòèìàëüíîé [7]. 
Ìíîãèå ãîñóäàðñòâåííûå ïðîãðàììû ðàçâèòèÿ 
ñåëüñêîãî õîçÿéñòâà è ðåãóëèðîâàíèÿ ðûíêà 

ñåëüñêîõîçÿéñòâåííîé ïðîäóêöèè, ñûðüÿ è ïðî
äîâîëüñòâèÿ (2008–2012 ãã. è äð.) äàþò ñáîè 
èç-çà íèçêèõ òåìïîâ òåõíèêî-òåõíîëîãè÷åñêîé 
ìîäåðíèçàöèè ïðîèçâîäñòâà [8, 9]. 

Ïðè÷èíû òàêîé ïðîáóêñîâêè, íà íàø âçãëÿä, 
çàêëþ÷àþòñÿ â ñëåäóþùåì: 

– îòñóòñòâóåò ñèñòåìíûé ïîäõîä â ðåøåíèè 
ïðîáëåìû; 

– äëÿ óñêîðåííîé ìîäåðíèçàöèè ñåëüñêî
õîçÿéñòâåííîãî ïðîèçâîäñòâà òðåáóþòñÿ ìàñ
øòàáíûå êàïèòàëîâëîæåíèÿ, â îñíîâíîì, çà 
ñ÷åò áþäæåòíûõ èñòî÷íèêîâ ôèíàíñèðîâà
íèÿ, êîòîðûå íåâîçìîæíî âûäåëèòü ñðàçó è â 
ïîëíîì îáúåìå; 

– îòñóòñòâèå òåñíûõ ñâÿçåé òåõíè÷åñêîé 
ïîëèòèêè â ñåëüñêîì õîçÿéñòâå, ïåðåäîâûõ èí
íîâàöèîííûõ ðàçðàáîòîê è ôàêòè÷åñêîé òåõíè
÷åñêîé îñíàùåííîñòè; 

– îòñóòñòâèå ïðèîðèòåòíîãî âíèìàíèÿ ê òåõ
íè÷åñêîé ìîäåðíèçàöèè ïðîèçâîäñòâà (íàó÷íî 
îáîñíîâàííàÿ ñèñòåìà ìàøèí) ïî ñðàâíåíèþ ñ 
òåõíîëîãè÷åñêîé ìîäåðíèçàöèåé. 

Óñêîðåííàÿ òåõíèêî-òåõíîëîãè÷åñêàÿ ìîäåð
íèçàöèÿ ñåëüñêîãî õîçÿéñòâà âîçìîæíà òîëüêî 
íà öåëåíàïðàâëåííîé ñèñòåìíîé îñíîâå. Â 
ïðîãðàììå ìîäåðíèçàöèè äîëæíî áûòü ïðåä
óñìîòðåíî íå òîëüêî àäðåñíîå òåõíè÷åñêîå 
ïåðåîñíàùåíèå ïðîèçâîäñòâà, íî è òåõíèêî-òåõ
íîëîãè÷åñêàÿ è îðãàíèçàöèîííàÿ ìîäåðíèçàöèÿ 
ñåëüõîçìàøèíîñòðîåíèÿ, äèëåðñêîé è ìàðêå
òèíãîâîé ñèñòåìû, à òàêæå ðåìîíòíî-òåõíè÷å
ñêîãî ñåðâèñà. Â íàøåé ñòðàíå ñîçäàíà îñíîâà
òåëüíàÿ òåõíîëîãè÷åñêàÿ áàçà äëÿ ïðîèçâîäñòâà 
ïðîäóêöèè ðàñòåíèåâîäñòâà. Â þæíûõ ðåãèîíàõ 
Ðîññèè óñïåøíî âîçäåëûâàþòñÿ çåðíîâûå êóëü
òóðû, ïîäñîëíå÷íèê, ðèñ, ñîÿ, ñàõàðíàÿ ñâåêëà, 
êîðìîâûå è äðóãèå êóëüòóðû. Íà îñíîâå ñîâðå
ìåííûõ àãðîëàíäøàôòíûõ ñèñòåì çåìëåäåëèÿ 
ðåøàþòñÿ ïðîáëåìû ñîõðàíåíèÿ è ïîâûøåíèÿ 
ïëîäîðîäèÿ ïî÷âû, âûñîêèõ óðîæàåâ, îõðàíû 
îêðóæàþùåé ñðåäû, ðåíòàáåëüíîãî ïðîèçâîä
ñòâà ïðîäóêöèè. Îäíàêî òåõíîëîãè÷åñêîå îáå
ñïå÷åíèå ðàñòåíèåâîäñòâà òðåáóåò êîðåííîãî 
ïåðåñìîòðà. Ñîâðåìåííàÿ ñåëüñêîõîçÿéñòâåí
íàÿ òåõíèêà íå ñïîñîáíà â ïîëíîì îáúåìå ðåà
ëèçîâàòü äîñòèãíóòûé ïîòåíöèàë ñåëåêöèîí
íûõ, àãðîòåõíè÷åñêèõ, òåõíèêî-ýêîíîìè÷åñêèõ 
ðàçðàáîòîê, êîòîðûå ìîãëè áû îáåñïå÷èòü ñó
ùåñòâåííûé ñêà÷îê â êîíêóðåíòîñïîñîáíîñòè 
ÀÏÊ. Âûñîêàÿ êàïèòàëîåìêîñòü îïòèìàëüíîãî 
ïàðêà ìàøèí äëÿ ñòðàíû – áîëåå ÷åì â 1 òðëí 
ðóáëåé, åæåãîäíîå ïîòðåáëåíèå óñëîâíîãî òî
ïëèâà ýíåðãîðåñóðñîâ – äî 78 ìëí. ò çàñòàâëÿ-
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þò ïî-íîâîìó ïîäîéòè ê òåõíè÷åñêîìó îñíàùå
íèþ ðàñòåíèåâîäñòâà. Â ïåðñïåêòèâíîé ñèñòåìå 
ìàøèí äëÿ ìåõàíèçàöèè ðàñòåíèåâîäñòâà â ðàçû 
äîëæíû áûòü ñîêðàùåíû è êàïèòàëîåìêîñòü, 
è ýíåðãîåìêîñòü, ÷òî è îáåñïå÷èò âûñîêóþ ýô
ôåêòèâíîñòü ïðîèçâîäñòâà åå ïðîäóêöèè. 

Ðåçóëüòàòû èññëåäîâàíèÿ 
è èõ îáñóæäåíèå
Ýôôåêòèâíîñòü ìàøèííûõ òåõíîëîãèé 

îïðåäåëÿåò èõ òåõíè÷åñêîå îáåñïå÷åíèå. Îò 
ðàöèîíàëüíîãî ñîñòàâà ÌÒÀ çàâèñèò ïðîèç
âîäèòåëüíîñòü òðóäà, êà÷åñòâî ðàáîò, óðîæàé
íîñòü è êîíêóðåíòîñïîñîáíîñòü ïðîäóêöèè 
ðàñòåíèåâîäñòâà [5]. Â äàííîé ñòàòüå ìû ïðåä

ëàãàåì ïî-íîâîìó ïîäîéòè ê êîìïëåêòîâàíèþ 
ñîñòàâà îòäåëüíûõ ÌÒÀ. 

Â òàáëèöå 1 äëÿ ïðèìåðà ìû ïðèâåëè âîñåìü 
ñîñòàâîâ ÌÒÀ íîâîãî ïîêîëåíèÿ, ñóùåñòâåí
íî èçìåíèâøèõ òåõíîëîãèè âîçäåëûâàíèÿ, îñ
íîâàííûå íà ïðèìåíåíèè îäíîîïåðàöèîííûõ 
ìàøèí. Îñòàâëÿÿ áåç èçìåíåíèÿ òðàêòîðíûé 
ïàðê òÿãîâîãî êëàññà 3–6, ìû ïîêàçàëè, êàê 
ïðåäëàãàåìûå ñîñòàâû ÌÒÀ ìåíÿþò òåõíîëî
ãèþ. Ïðåæäå âñåãî, ïðåäëàãàåòñÿ îòêàçàòüñÿ îò 
ìàøèí äëÿ îñíîâíîãî âíåñåíèÿ ìèíåðàëüíûõ 
óäîáðåíèé è äåôåêàòà è ñîâìåñòèòü ýòó ðàáîòó 
ñ îäíîâðåìåííîé îáðàáîòêîé ïî÷âû. Î÷åâèäíî 
ïîâûøåíèå êà÷åñòâà çà ñ÷åò íåïðèðûâíîñòè è 
ïîòî÷íîñòè ðàáîò, îáëåã÷àåòñÿ ñîãëàñîâàíèå 

Òàáëèöà 1 

Ðàöèîíàëüíûå ñîñòàâû ÌÒÀ íîâîãî ïîêîëåíèÿ 

№
ï/ï Íàèìåíîâàíèå ðàáîò 

Ñîñòàâ àãðåãàòà Ïðîèçâî
äèòåëü
íîñòü, 
ãà/÷ 

Ðàñõîä 
òîïëè
âà, êã/ 

ãà 

Ïðèìå÷àíèå
òðàêòîð ìàðêà ñ.-õ. ìàøèíû 

1 

Ãëóáîêîå ðûõëåíèå ïî÷âû äî 70 ñì 
ñ îäíîâðåìåííûì âíåñåíèåì 
óäîáðåíèé, äîïîëíèòåëüíûì 
êðîøåíèåì ïî÷âû è âûðàâíèâàíèåì 

òÿãîâûé 
êëàññ 5–6 

Aio–Tiffen 
Gruber–4 

ñ ïðèñïîñîáëåíèåì 
2,5 17,0 

Òðàêòîð 
ãóñåíè÷íûé èëè 

íà ñïàðåííûõ 
êîëåñàõ 

2 

Âñïàøêà îòâàëüíàÿ äî 30 ñì 
ñ îäíîâðåìåííûì âíåñåíèåì 
óäîáðåíèé (äåôåêàòà), 
äîïîëíèòåëüíûì êðîøåíèåì 
è ïðèêàòûâàíèåì 

òÿãîâûé 
êëàññ 3–6 

ÏÍÎ–5+1 
(ÏÏÎ–8–40) 

ñ ïðèñïîñî áëåíèåì 
2,8 14,2 

Ïëóã 
îáîðîòíûé, 

íîðìà âíåñåíèÿ 
óäîáðåíèé – 

îñíîâíàÿ 

3 

Âñïàøêà îòâàëüíàÿ äî 30 ñì 
ñ äîïîëíèòåëüíûì êðîøåíèåì, 
âûðàâíèâàíèåì è ïîñåâîì 
ïðîìåæóòî÷íûõ êóëüòóð 

òÿãîâûé 
êëàññ 3–6 

ÏÍÎ–5+1 
(ÏÏÎ–8–40) 

ñ ïðèñïîñîáëåíèåì 
2,3 14,2 

Òðàêòîð 
ñ ïåðåäíåé 

è çàäíåé 
ïîäâåñêîé 

4 
Äèñêîâàíèå (ëóùåíèå) ñòåðíè 
ñ îäíîâðåìåííûì âíåñåíèåì 
ìèíåðàëüíûõ óäîáðåíèé 

òÿãîâûé 
êëàññ 3–6 

Á7–Ò 
ñ ïðèñïîñîáëåíèåì 4,3 6,6 Îñíîâíàÿ íîðìà 

óäîáðåíèé 

5 
Ñïëîøíàÿ êóëüòèâàöèÿ 
ñ îäíîâðåìåííûì âíåñåíèåì 
ìèíåðàëüíûõ óäîáðåíèé 

òÿãîâûé 
êëàññ 3–6 

ÊÁÌ–10,8 (14,4) 
ñ ïðèñïîñîáëåíèåì 6,8 4,6 

Äîïîëíèòåëüíàÿ 
íîðìà 

óäîáðåíèé 

6 
Ñòåðíåâàÿ îáðàáîòêà 
ñ îäíîâðåìåííûì âíåñåíèåì 
óäîáðåíèé è âûðàâíèâàíèåì 

òÿãîâûé 
êëàññ 3–6 

ÊÑÓ–3(6) 
ñ ïðèñïîñîáëåíèåì 2,5 8,8 Îñíîâíàÿ íîðìà 

óäîáðåíèé 

7 

Ñòåðíåâàÿ îáðàáîòêà ñ îäíîâðå
ìåííûì âíåñåíèåì óäîáðåíèé, 
ïîñåâîì ïðîìåæóòî÷íûõ êóëüòóð 
è ïðèêàòûâàíèåì 

òÿãîâûé 
êëàññ 3–6 

ÊÑÓ–3(6) 
ñ ïðèñïîñîáëåíèåì 2,1 8,8 Îñíîâíàÿ íîðìà 

óäîáðåíèé 

8 
Áîðîíîâàíèå ïîñåâîâ 
ñåëüñêîõîçÿéñòâåííûõ êóëüòóð 
ñ îäíîâðåìåííîé ïîäêîðìêîé 

òÿãîâûé 
êëàññ 3–6 

ÁÑÏ–24 èëè 
ÌÐÍ–8,4 

ñ ïðèñïîñîáëåíèåì 
10,0 1,8 

Ñ ïåðåäíåé è 
çàäíåé íàâåñêîé 

ñ áóíêåðîì è 
ïðèñïîñîá. äëÿ 
âíåñ. óäîáðåíèé Ý
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âçàèìîñâÿçàííûõ ðàáîò, ñîêðàùàåòñÿ íîìåíêëà
òóðà ìàøèí. Óäîáðåíèÿ âíîñÿò ñïåöèàëüíûìè 
ïðèñïîñîáëåíèÿìè (àäàïòîðàìè) ê ãëóáîêî
ðûõëèòåëÿì, ïëóãàì, äèñêîâûì îðóäèÿì, êóëü
òèâàòîðàì, áîðîíàì (òàáë. 1). Íàáîð äîïîëíè
òåëüíûõ ðàáî÷èõ îðãàíîâ ê êàæäîé óêàçàííîé 
ìàøèíå (ðèñ. 1–6) îáåñïå÷èâàåò êà÷åñòâåííîå 
êðîøåíèå ïî÷âû, êðîìå îñíîâíûõ ðàáî÷èõ îðãà
íîâ åå âûðàâíèâàíèå è óïëîòíåíèå. 

Íîâûì òåõíîëîãè÷åñêèì ïðèåìîì, âàæíûì 
äëÿ ñòðàíû, ÿâëÿåòñÿ ïîñåâ ïðîìåæóòî÷íûõ 
êóëüòóð (ðèñ. 5) íà êîðì èëè ñèäåðàòû îäíî
âðåìåííî ñ îáðàáîòêîé ïî÷âû (ñì. ðàáîòû 3 è 7 
â òàáë. 1) [10, 11]. Òàêèì àäàïòåðîì íåîáõîäè
ìî îáîðóäîâàòü è êóëüòèâàòîð ÊÑÓ (ðèñ. 7). 
Â çàñóøëèâûõ óñëîâèÿõ ýòî ãàðàíòèðóåò 
âñõîäû, à ñàìè ñèäåðàòû ïîâûøàþò ïëîäîðî
äèå ïî÷âû. 

Ðèñ. 1. Ïîâåðõíîñòíàÿ îáðàáîòêà ïî÷âû 
ñ îäíîâðåìåííûì âíåñåíèåì ìèíåðàëüíûõ 

óäîáðåíèé

Ðèñ. 2. Ñòåðíåâîé êóëüòèâàòîð ñ ïðèñïîñîáëåíèåì 
äëÿ âíåñåíèÿ óäîáðåíèé 

Ðèñ. 4. ×èçåëüíûé êóëüòèâàòîð 
ñ ïðèñïîñîáëåíèåì äëÿ îäíîâðåìåííîãî âíåñåíèÿ 

ìèíåðàëüíûõ óäîáðåíèé
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Ðèñ. 3. Ãëóáîêîðûõëèòåëü ñ îäíîâðåìåííûì 
âíåñåíèåì ìèíåðàëüíûõ óäîáðåíèé 

Ðèñ. 5. Ñïëîøíàÿ êóëüòèâàöèÿ 
ñ îäíîâðåìåííûì ïîñåâîì ïðîìåæóòî÷íûõ êóëüòóð 

èëè âíåñåíèåì óäîáðåíèé

Ðèñ. 6. Çåðíîâàÿ ñåÿëêà ñ áóíêåðîì äëÿ óäîáðåíèé 
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Ïåðñïåêòèâíûå ñîñòàâû ìàøèííî-òðàêòîðíûõ àãðåãàòîâ äëÿ ñîâìåùåíèÿ îïåðàöèé 

Ðèñ. 7. Ñòåðíåâîé êóëüòèâàòîð ÊÑÓ 
(Ðîññèÿ – Ãåðìàíèÿ) 

Ðèñ. 8. Áîðîíà ïðóæèííàÿ òÿæåëàÿ 
ñ âûñåâàþùèì àïïàðàòîì 

Íîâûé àãðîïðèåì áîðîíîâàíèÿ âñõîäîâ ñ 
îäíîâðåìåííîé ïîäêîðìêîé (ñì. ïîçèöèÿ 8 â 
òàáë. 1) íå òîëüêî ñïîñîáñòâóåò ïîâûøåíèþ 
óðîæàéíîñòè, íî è çà ñ÷åò ñîâìåùåíèÿ îïåðà
öèé ñíèæàåò ïîòðåáíîñòü â òåõíèêå (ðèñ. 8) [12]. 

Òàêèì îáðàçîì, ïðåäëîæåíû íîâûå íàïðàâ
ëåíèÿ òåõíèêî-òåõíîëîãè÷åñêîé ìîäåðíèçàöèè 
îáðàáîòêè ïî÷âû íà áàçå òåõíèêè íîâîãî ïî
êîëåíèÿ, ñïîñîáñòâóþùèå ïîâûøåíèþ è ñîõðà
íåíèþ åå ïëîäîðîäèÿ, à òàêæå êîíêóðåíòîñïî
ñîáíîñòè ïðîäóêöèè ïîëåâîäñòâà. 

Òåõíè÷åñêèå õàðàêòåðèñòèêè ïðóæèííûõ 
áîðîí òèïà ÁÏÂ ïðèâåäåíû â òàáëèöå 2. Îíè 
ïîçâîëÿþò ïðîèçâîäèòü îáðàáîòêó ïî÷âû, îä
íîâðåìåííî ðàçáðàñûâàòü ìèíåðàëüíûå óäî
áðåíèÿ èëè ñåÿòü ñèäåðàòû. Ïðè ýòîì îáëåã÷à
åòñÿ òåõíîëîãèÿ íà ïîëÿõ, ýêîíîìèòñÿ âðåìÿ, 
òîïëèâî, îáåñïå÷èâàåòñÿ ïðèáàâêà óðîæàÿ.  
Àäàïòåð äëÿ âûñåâà ñåìÿí (a-drill) îòëè÷àåòñÿ 
íîðìîé âûñåâà ñåìÿí íà 1 ãà è åìêîñòüþ áóíêå
ðà îò 100 äî 1500 êã (ABV-1500). a-drill äî 200 ë 
ìîæåò áûòü èñïîëüçîâàí äëÿ âûñåâà ñåìÿí ñ 
îäíîâðåìåííîé èõ çàäåëêîé â ïî÷âó ñ íåáîëü
øîé íîðìîé âûñåâà è ìåëêèõ ðàçìåðîâ, â òî 
âðåìÿ êàê a-drill äî 1000 êã – íà áîëåå êðóïíûõ 
ñåìåíàõ è ñ íîðìîé âûñåâà äî 50 êã/ãà. 

Âûâîäû 
Îòëè÷èòåëüíàÿ îñîáåííîñòü ïðåäëîæåííîé 

íîìåíêëàòóðû ìàøèí äëÿ îáðàáîòêè ïî÷âû 
ìîáèëüíûì ýíåðãîñðåäñòâîì ñîñòîèò â ìíîãî
ôóíêöèîíàëüíîñòè êàæäîé îòäåëüíîé ìàøèíû, 
êîãäà íà áàçå èçâåñòíûõ êîìáèíèðîâàííûõ 
àãðåãàòîâ ê íèì äîáàâëÿþòñÿ äîïîëíèòåëü
íûå ôóíêöèè, íàïðèìåð: ïîñåâ ïðîìåæóòî÷
íûõ èëè îñíîâíûõ êóëüòóð, âíåñåíèå óäîáðå
íèé è äð. Âñå ïî÷âîîáðàáàòûâàþùèå ìàøèíû 
äîëæíû âíîñèòü óäîáðåíèÿ, ïî ñóòè, çàìåíèâ 
ðàçáðàñûâàòåëè óäîáðåíèé íà îñíîâíîì âíå
ñåíèè. Ñòåðíåâûå êóëüòèâàòîðû, ê ïðèìåðó, 
ïîìèìî îñíîâíîãî âíåñåíèÿ óäîáðåíèé, ìîãóò 
âûïîëíÿòü è ïîñåâ ïðîìåæóòî÷íûõ êóëüòóð íà 
ñèäåðàòû èëè íà êîðì ñ èñïîëüçîâàíèåì ñïåöè
àëüíûõ ïðèñïîñîáëåíèé, èñêëþ÷èâ ðÿä ìàøèí 
ïî òðàäèöèîííîé òåõíîëîãèè. Ïåðå÷åíü òàêèõ 
ñîâåðøåíñòâîâàíèé ìîæíî ïðîäîëæèòü. Âñå 
ýòî áóäåò ñïîñîáñòâîâàòü ñîêðàùåíèþ ïàðêà 
ìàøèí, åãî êàïèòàëîåìêîñòè, ýíåðãåòè÷åñêèõ, 
äåíåæíûõ çàòðàò, à çíà÷èò è ïîâûøåíèþ êîí
êóðåíòîñïîñîáíîñòè ïðîèçâîäèìîé ïðîäóêöèè 
ðàñòåíèåâîäñòâà. 

Òàáëèöà 2 
Òåõíè÷åñêèå õàðàêòåðèñòèêè ïðóæèííûõ áîðîí òèïà ÁÏÂ 

Òåõíè÷åñêèå õàðàêòåðèñòèêè 
Ìàðêè áîðîí 

ÁÏÂ–9 ÁÏÂ–15 ÁÏÂ–21 

Øèðèíà çàõâàòà, ì 9 15 21 

Ïðîèçâîäèòåëüíîñòü, ãà/÷ 8,6–14,5 14,4–24,0 20,0–33,6 

Ãëóáèíà îáðàáîòêè, ñì 3–10 3–10 3–10 

Ðàáî÷àÿ ñêîðîñòü, êì/÷ 12–20 12–20 12–20 

Ìàññà, êã 4580 5600 6630 

Àãðåãàòèðóåòñÿ ñ òðàêòîðîì ìîùíîñòüþ, ë.ñ 80–120 150–220 220–250 Ý
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