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Ïåðñïåêòèâíûì íàïðàâëåíèåì íàó÷íûõ èññëåäîâàíèé â îáëàñòè ñîâåðøåíñòâîâàíèÿ ñóùåñòâóþùèõ è ðàçðàáîò-
êè íîâûõ ðàáî÷èõ îðãàíîâ ñåëüñêîõîçÿéñòâåííûõ ìàøèí ÿâëÿåòñÿ èçûñêàíèå òåõíîëîãè÷åñêèõ è òåõíè÷åñêèõ 
ðåøåíèé, ïîçâîëÿþùèõ îáåñïå÷èòü íàäåæíûé êà÷åñòâåííûé ïîñåâ ñåìÿí ñ ó÷åòîì çîíàëüíûõ îñîáåííîñòåé 
ïðîèçâîäñòâà çåðíîâûõ êóëüòóð. Êà÷åñòâåííûé ïîñåâ õàðàêòåðèçóåòñÿ äâóìÿ ñîñòàâëÿþùèìè: ðàâíîìåðíûì 
ðàñïðåäåëåíèåì ïîñåâíîãî ìàòåðèàëà ïî ïëîùàäè ïèòàíèÿ è ãëóáèíå çàäåëêè; âíåñåíèåì ìèíåðàëüíûõ óäî-
áðåíèé íèæå óðîâíÿ ñåìÿí îñíîâíîé êóëüòóðû. Óñòàíîâëåíî, ÷òî ñîâìåñòíîå ñ ñåìåíàìè âíåñåíèå ìèíåðàëü-
íûõ óäîáðåíèé ìîæåò ïîâëå÷ü çà ñîáîé ñîëåâîé ýôôåêò è õèìè÷åñêèé îæîã, ÷òî ïðèâîäèò ê ñíèæåíèþ âñõîäîâ 
è óðîæàéíîñòè. Íàèáîëåå áëàãîïðèÿòíûì ÿâëÿåòñÿ ðàçíîóðîâíåâîå âíåñåíèå ñåìÿí è óäîáðåíèé, ÷òî ïîçâîëÿ-
åò îáðàçîâàòü ðàçâåòâëåííóþ êîðíåâóþ ñèñòåìó, ðàçâèâàþùóþñÿ â íàïðàâëåíèè èñòî÷íèêà ïèòàíèÿ. 
Öåëüþ èññëåäîâàíèé ÿâëÿåòñÿ ïîâûøåíèå óðîæàéíîñòè çåðíîâûõ êóëüòóð ïóòåì ïðèìåíåíèÿ ñîøíèêà, îáå-
ñïå÷èâàþùåãî ðàçíîóðîâíåâûé âûñåâ ñåìÿí è ìèíåðàëüíûõ óäîáðåíèé. Äëÿ ðåàëèçàöèè ïîñòàâëåííîé öåëè 
ðàçðàáîòàí ñîøíèê, îáåñïå÷èâàþùèé ðàçíîóðîâíåâûé âûñåâ ñåìÿí è âíåñåíèå ìèíåðàëüíûõ óäîáðåíèé. Ëà-
áîðàòîðíûå èññëåäîâàíèÿ îïûòíîãî îáðàçöà ñîøíèêà ïðîâîäèëèñü â ïî÷âåííîì êàíàëå ôàêóëüòåòà òåõíè÷å-
ñêîãî ñåðâèñà â ÀÏÊ Îìñêîãî ÃÀÓ; ïðè ýòîì â êà÷åñòâå èññëåäóåìîé ôóíêöèè âûáðàíà òîëùèíà ïî÷âåííîé 
ïðîñëîéêè ìåæäó ñåìåíàìè è óäîáðåíèÿìè. Â õîäå ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé îïðåäåëåíû îñíîâíûå 
ïàðàìåòðû ïðåäëàãàåìîãî ñîøíèêà, ïðè êîòîðûõ ìèíåðàëüíûå óäîáðåíèÿ ðàñïîëàãàþòñÿ íà 30…35 ìì íèæå 
óðîâíÿ ñåìÿí îñíîâíîé êóëüòóðû è çàñûïàþòñÿ âëàæíûì ñëîåì ïî÷âû, ÷òî óñòðàíÿåò ïðÿìîé êîíòàêò ñåìÿí è 
óäîáðåíèé è, ñëåäîâàòåëüíî, õèìè÷åñêèé îæîã ñåìÿí.
Êëþ÷åâûå ñëîâà: ñîøíèê, ïîñåâ, çåðíîâàÿ êóëüòóðà, ìèíåðàëüíûå óäîáðåíèÿ.

A promising area of research in the field of improving existing and developing new working bodies of agricultural 
machines is the search for technological and technical solutions to ensure reliable, high-quality sowing of seeds, 
taking into account the zonal features of grain production. Quality sowing is characterized by two components: a uni-
form distribution of seed over the feed area and the embedment depth; and the application of mineral fertilizers below 
the seed level of the main crop. It has been estab-lished that the joint application of mineral fertilizers with seeds may 
entail a salt effect and chemical burn, which leads to a decrease in seedling and yield. The most favorable is the multi-
level application of seeds and fertilizers, this allows to form an extensive root system, developing in the direction of 
the power source. The aim of the research is to increase the yield of grain crops through the use of a coulter, provid-
ing multi-level seeding of seeds and mineral fertilizers. To achieve this goal a coulter providing multi-level seeding 
and mineral fertilizer application, has been developed. Laboratory studies of a prototype coulter were carried out in 
the soil channel of the Faculty of technical service in the agro-industrial complex of Omsk State Agrarian University, 
while the thickness of the soil layer between seeds and fertilizers was selected as the studied function. During experi-
mental studies, the main parameters of the proposed coulter were determined. At these mineral fertilizers are located 
30...35 mm below the level of seeds of the main crop and are filled with a wet layer of soil, which eliminates direct 
contact of seeds and fertilizers, and, therefore, chemical burn of seeds.
Keywords: coulter, crops, grain crops, mineral fertilizers.
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 Ââåäåíèå
Ðàçâèòèå àãðîïðîìûøëåííîãî êîìïëåêñà – 

çàëîã ïðîäîâîëüñòâåííîé áåçîïàñíîñòè ãîñó-
äàðñòâà, ñîõðàíåíèÿ æèçíè, çäîðîâüÿ è ðàáîòî-
ñïîñîáíîñòè íàñåëåíèÿ ñòðàíû.

Îäíèì èç êðóïíåéøèõ íàïðàâëåíèé ñåëü-
ñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà ÿâëÿåòñÿ âîç-
äåëûâàíèå çåðíîâûõ êóëüòóð. Çåðíî – ýòî íå 
òîëüêî ïðîäóêò ïèòàíèÿ äëÿ íàñåëåíèÿ, íî 
è íåçàìåíèìûé êîðì äëÿ ïòèö è æèâîòíûõ. 
Âñå âûøåèçëîæåííîå ñâèäåòåëüñòâóåò î òîì, 
÷òî ïðîèçâîäñòâî çåðíîâûõ êóëüòóð â íàøåé 
ñòðàíå ÿâëÿåòñÿ âàæíîé ãîñóäàðñòâåííîé çà-
äà÷åé.

Âíèìàíèå âåäóùèõ ó÷åíûõ è ñïåöèàëèñòîâ 
ÀÏÊ Ðîññèè íàïðàâëåíî íà ñîâåðøåíñòâîâà-
íèå ìàøèí è òåõíîëîãèé âîçäåëûâàíèÿ çåðíî-
âûõ êóëüòóð ñ öåëüþ óâåëè÷åíèÿ èõ óðîæàéíî-
ñòè è ñíèæåíèÿ ñåáåñòîèìîñòè ïðîèçâîäñòâà.

Ñîâåðøåíñòâîâàíèå ñóùåñòâóþùèõ è ðàç-
ðàáîòêà íîâûõ ðàáî÷èõ îðãàíîâ ñåëüñêîõîçÿé-
ñòâåííûõ ìàøèí äîëæíû ïðîõîäèòü â íàïðàâ-
ëåíèè îáåñïå÷åíèÿ îïòèìàëüíûõ óñëîâèé äëÿ 
ðîñòà êóëüòóðíûõ ðàñòåíèé, îòâå÷àòü òåõíîëî-
ãè÷åñêèì, òåõíèêî-ýêñïëóàòàöèîííûì è ýêîíî-
ìè÷åñêèì òðåáîâàíèÿì (ðèñ. 1). 

Ðèñ. 1. Òðåáîâàíèÿ, ïðåäúÿâëÿåìûå 
ê ñåëüñêîõîçÿéñòâåííûì ìàøèíàì

Ïåðñïåêòèâíîé îáëàñòüþ íàó÷íûõ èññëåäî-
âàíèé ÿâëÿåòñÿ èçûñêàíèå òåõíîëîãè÷åñêèõ è 
òåõíè÷åñêèõ ðåøåíèé, ïîçâîëÿþùèõ îáåñïå-
÷èòü íàäåæíûé êà÷åñòâåííûé âûñåâ ñåìÿí ñ 
ó÷åòîì çîíàëüíûõ îñîáåííîñòåé ïðîèçâîäñòâà 
çåðíîâûõ êóëüòóð.

Êà÷åñòâåííûé ïîñåâ õàðàêòåðèçóåòñÿ äâóìÿ 
ñîñòàâëÿþùèìè: ðàâíîìåðíûì ðàñïðåäåëåíè-
åì ïîñåâíîãî ìàòåðèàëà ïî ïëîùàäè ïèòàíèÿ è 
ãëóáèíå çàäåëêè; âíåñåíèåì ìèíåðàëüíûõ óäî-
áðåíèé íèæå óðîâíÿ ñåìÿí îñíîâíîé êóëüòóðû.

Âíèìàíèå ê ðàâíîìåðíîìó ðàñïðåäåëåíèþ 
ñåìÿí ïî ïëîùàäè ïèòàíèÿ îáúÿñíÿåòñÿ ïîòåí-
öèàëîì ïîâûøåíèÿ óðîæàéíîñòè ïðè ñíèæå-
íèè íîðìû âûñåâà. Îò êà÷åñòâà çàäåëêè ñåìÿí 
â ïî÷âó â çíà÷èòåëüíîé ìåðå çàâèñÿò èõ âñõî-
æåñòü, ðàçâèòèå è óðîæàéíîñòü. Íàèáîëüøèé 
óðîæàé ïîëó÷èòñÿ â òîì ñëó÷àå, êîãäà êîëè-
÷åñòâî ðàñòåíèé áóäåò ðàçìåùåíî ïî ïëîùà-
äè òàê, ÷òî êàæäîå èç íèõ áóäåò îáåñïå÷åíî â 
äîñòàòêå âëàãîé è ïèòàòåëüíûìè âåùåñòâàìè 
[1, 2]. Ïðè îäèíàêîâîé íîðìå âûñåâà ñåìåíà ïî 
ïëîùàäè ïîëÿ ìîæíî ðàçìåñòèòü ïî-ðàçíîìó, 
ïîýòîìó îäèíàêîâàÿ ïëîùàäü ïèòàíèÿ ìîæåò 
èìåòü ðàçíóþ ãåîìåòðè÷åñêóþ ôîðìó. 

Â õîäå èññëåäîâàíèé óñòàíîâëåíî, ÷òî ðàöè-
îíàëüíîé ïëîùàäüþ ïèòàíèÿ çåðíîâûõ êóëüòóð 
ÿâëÿåòñÿ êðóã, à ðàöèîíàëüíûì ðàçìåùåíèåì 
ðàñòåíèé ïî ïëîùàäè ïîëÿ ÿâëÿåòñÿ òðèàíãó-
ëÿöèîííîå ðàçìåùåíèå, õàðàêòåðèçóþùååñÿ 
ðàâíîîòñòîÿíèåì ðàñòåíèé è ðÿäêîâîé ñòðóê-
òóðîé ñ 60° ìåæäó ðÿäêàìè. Ïðè îáåñïå÷åíèè 
äàííûõ ïàðàìåòðîâ ñåìåíà â äîñòàòêå îáåñïå-
÷åíû ïèòàòåëüíûìè âåùåñòâàìè è íå îêàçû-
âàþò äðóã íà äðóãà óãíåòàþùåãî âîçäåéñòâèÿ 
[3, 4, 5].

Äëÿ äîñòèæåíèÿ ìàêñèìàëüíîãî ýôôåêòà 
îò ïðèïîñåâíîãî âíåñåíèÿ ìèíåðàëüíûõ óäî-
áðåíèé íåîáõîäèìî: îáåñïå÷èòü îïòèìàëü-
íóþ ãëóáèíó èõ çàäåëêè è ïðîñòðàíñòâåííîå 
ðàçìåùåíèå, îòíîñèòåëüíî êîðíåâîé ñèñòåìû 
ðàñòåíèé; íå äîïóñêàòü êîíòàêòà óäîáðåíèé ñ 
ñåìåííûì ìàòåðèàëîì, ÷òîáû èñêëþ÷èòü ïî-
âðåæäåíèå ïîñëåäíåãî, à òàêæå ðàçìåùåíèÿ 
óäîáðåíèé â âåðõíåì (ïåðåñûõàþùèì) ñëîå 
ïî÷âû. Ïðè ñîáëþäåíèè ýòèõ òðåáîâàíèé îáå-
ñïå÷èâàåòñÿ íàèëó÷øàÿ ãóñòîòà âñõîäîâ è ïî-
âûøåíèå óðîæàÿ. Ïðè ñîâìåñòíîì ñ ïîñåâîì 
âíåñåíèè, êîãäà óäîáðåíèÿ óêëàäûâàþòñÿ â 
îäíî ëîæå ñ ñåìåíàìè, ìîæíî âíîñèòü òîëüêî 
íåáîëüøèå äîçû. Ïðè ýòîì îáåñïå÷èâàåòñÿ 
ìîùíûé ñòàðò ðîñòà ðàñòåíèé, îäíàêî ïèòà-
òåëüíûõ âåùåñòâ íå õâàòàåò íà âåñü âåãåòà-
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öèîííûé ïåðèîä, ïîýòîìó ýòîò ñïîñîá íåîá-
õîäèìî ñîâìåùàòü ñ îñíîâíûì âíåñåíèåì èëè 
äàëüíåéøèìè ïîäêîðìêàìè, ÷òî âåäåò ê óâå-
ëè÷åíèþ òðóäîçàòðàò íà ïðîèçâîäñòâî. Åñëè 
âíîñèòü ñîâìåñòíî ñ ñåìåíàìè áîëüøèå äîçû 
óäîáðåíèé, îáåñïå÷èâàþùèå ïèòàíèå ðàñòå-
íèé íà âåñü ïåðèîä ðàçâèòèÿ, ìîæíî ïîâðå-
äèòü ïîñåâíîé ìàòåðèàë è ñóùåñòâåííî ñíè-
çèòü óðîæàéíîñòü [6].

Óñòàíîâëåíî, ÷òî ñîâìåñòíîå ñ ñåìåíàìè 
âíåñåíèå ìèíåðàëüíûõ óäîáðåíèé ìîæåò ïî-
âëå÷ü çà ñîáîé ñîëåâîé ýôôåêò è õèìè÷åñêèé 
îæîã. Íåêîòîðûå ñåìåíà ïðè ýòîì ïîãèáàþò â 
ïåðèîä òîêñè÷åñêîãî âîçäåéñòâèÿ, ÷òî ïðèâî-
äèò ê ñíèæåíèþ âñõîäîâ, óðîæàéíîñòè è, êàê 
ñëåäñòâèå, ïðèáûëè ïðåäïðèÿòèÿ. Íàèáîëåå 
áëàãîïðèÿòíûì ÿâëÿåòñÿ ðàçíîóðîâíåâîå âíå-
ñåíèå ñåìÿí è óäîáðåíèé, ÷òî ïîçâîëÿåò îá-
ðàçîâàòü ðàçâåòâëåííóþ êîðíåâóþ ñèñòåìó, 
ðàçâèâàþùóþñÿ â íàïðàâëåíèè èñòî÷íèêà ïè-
òàíèÿ. Â õîäå èññëåäîâàíèé óñòàíîâëåíî, ÷òî 
ìèíåðàëüíûå óäîáðåíèÿ ïðè ïîñåâå çåðíîâûõ 
êóëüòóð äîëæíû ðàñïîëàãàòüñÿ íà 30…50 ìì 
íèæå óðîâíÿ âûñåâà ñåìÿí [7, 8, 9].

Íà îñíîâàíèè âûøåèçëîæåííîãî ìîæíî ñäå-
ëàòü âûâîä, ÷òî ðàçðàáîòêà è îñâîåíèå â ïðîèç-
âîäñòâå âûñîêîïðîäóêòèâíûõ, ðåñóðñîñáåðåãà-
þùèõ è ýêîëîãè÷åñêè áåçîïàñíûõ òåõíîëîãèé, 
à òàêæå íîâûõ ðàáî÷èõ îðãàíîâ äëÿ ïîñåâíûõ 
ìàøèí ÿâëÿåòñÿ àêòóàëüíîé çàäà÷åé.

Öåëü èññëåäîâàíèé 
Ïîâûøåíèå óðîæàéíîñòè çåðíîâûõ êóëüòóð 

ïóòåì ïðèìåíåíèÿ ñîøíèêà, îáåñïå÷èâàþùåãî 

ðàçíîóðîâíåâûé âûñåâ ñåìÿí è ìèíåðàëüíûõ 
óäîáðåíèé. 

Ìåòîäû è ñðåäñòâà 
ïðîâåäåíèÿ èññëåäîâàíèé
Îáùèìè íåäîñòàòêîì áîëüøèíñòâà ñîøíè-

êîâ ÿâëÿåòñÿ ïîâûøåííûé îòáðîñ ïî÷âû è, 
êàê ñëåäñòâèå, íåðàâíîìåðíàÿ çàäåëêà ñåìÿí 
ïî ãëóáèíå è ïëîùàäè ïèòàíèÿ. Óñòðàíèòü 
äàííûé íåäîñòàòîê ìîæíî ïóòåì ñîçäàíèÿ 
ñîøíèêîâ èñõîäÿ èç îáúåìíîé äåôîðìàöèè 
ïî÷âû, ñóòü êîòîðîé çàêëþ÷àåòñÿ â òîì, ÷òî 
ïîäðåçàííàÿ ïî÷âà ñæèìàåòñÿ ñ áîêîâ è âûäàâ-
ëèâàåòñÿ ââåðõ, à çàòåì áåç îáîðîòà óêëàäûâà-
åòñÿ íà ïðåæíåå ìåñòî. Ïî äàííîìó ïðèíöèïó 
ðàáîòàþò ñîøíèêè, âûïîëíåííûå ïî ñõåìå 
«êàòàìàðàí» [10, 11]. 

Êàê ïîêàçûâàåò ïðàêòèêà, ðåçóëüòàòû ëà-
áîðàòîðíûõ èññëåäîâàíèé îòëè÷àþòñÿ îò ïî-
ëåâûõ, ñëåäîâàòåëüíî äëÿ ïîëó÷åíèÿ áîëåå 
òî÷íûõ äàííûõ íåîáõîäèìî ìàêñèìàëüíî ïðè-
áëèçèòü óñëîâèÿ ïðîâåäåíèÿ îïûòà â ëàáîðàòî-
ðèè ê ïîëåâûì. Â ñâÿçè ñ ýòèì ëàáîðàòîðíûå 
èññëåäîâàíèÿ îïûòíîãî îáðàçöà ñîøíèêà ïðî-
âîäèëèñü â ïî÷âåííîì êàíàëå ôàêóëüòåòà òåõ-
íè÷åñêîãî ñåðâèñà â ÀÏÊ Îìñêîãî ÃÀÓ (ðèñ. 2) 
[12, 13]. Â êà÷åñòâå èññëåäóåìîé ôóíêöèè áûëà 
âûáðàíà òîëùèíà ïî÷âåííîé ïðîñëîéêè ìåæäó 
ñåìåíàìè è óäîáðåíèÿìè, à â êà÷åñòâå âàðüè-
ðóåìûõ ôàêòîðîâ: l – ðàññòîÿíèå ìåæäó íèæ-
íèìè êðîìêàìè ðàáî÷åãî ýëåìåíòà è ñòîéêè, 
ìì; τ – óãîë ðàñïîëîæåíèÿ ïðîôèëÿ íèæíåé 
êðîìêè ñòîéêè, ãðàä. (ðèñ. 3, a); h – ãëóáèíà 
ïîñåâà êóëüòóðû, ìì.

 à  á
Ðèñ. 2. Ïî÷âåííûé êàíàë: 

a – ñõåìà; á – ëàáîðàòîðíàÿ óñòàíîâêà: 1 – ðàìà; 2 – òåëåæêà; 3 – òÿãîâûé òðîñ; 4 – áàðàáàí; 5 – ðåäóêòîð; 
6 – ýëåêòðîäâèãàòåëü; 7 – êàðêàñ; 8, 9 – íàòÿæíîé ðîëèê; 10 – æåëîá÷àòûé ðîëèê
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Ðåçóëüòàòû è èõ îáñóæäåíèå
Â õîäå èññëåäîâàíèé ðàçðàáîòàí ñîøíèê, 

äëÿ ðàçíîóðîâíåâîãî âûñåâà ñåìÿí è ìèíåðàëü-
íûõ óäîáðåíèé [14, 15]. Ñîøíèê âêëþ÷àåò ðà-
áî÷èå ýëåìåíòû 1 è ïóñòîòåëûå ñòîéêè 2 (ðèñ. 
3, à). Òóêîíàïðàâèòåëè 3 óñòàíîâëåíû â âåðõ-
íåé ÷àñòè ðàáî÷èõ ýëåìåíòîâ, à ñåìÿíàïðàâè-
òåëè 4 – â âåðõíåé ÷àñòè ñòîåê. Êàæäàÿ ñòîéêà 
â ãîðèçîíòàëüíîé ïëîñêîñòè óñòàíîâëåíà 
ïîä óãëîì àòàêè α, ñëåäîâàòåëüíî ðàññòîÿíèå 
ìåæäó ñòîéêàìè íà âõîäå, â ïåðåäíåé ÷àñòè, 
áîëüøå ÷åì íà âûõîäå, â çàäíåé ÷àñòè. Â âåð-
òèêàëüíîé ïëîñêîñòè ñòîéêè íàêëîíåíû ïîä 
óãëîì β â áîêîâûå ñòîðîíû, ÷òî îáåñïå÷èâàåò 
èçìåíåíèå ðàññòîÿíèå ìåæäó íèìè ïî âûñîòå. 
Ñâåðõó ñòîéêè ñîåäèíåíû êðîíøòåéíîì 5 
â ïîïåðå÷íîé ãîðèçîíòàëüíîé ïëîñêîñòè. Â 
íèæíåé ÷àñòè ñ òûëüíîé ñòîðîíû ñòîåê âûïîë-
íåíû âûðåçû 6 ñ óãëîì ñõîæäåíèÿ γ, íàïðàâ-
ëåííûì âïåðåä. Ñ íàðóæíîé ñòîðîíû ïðîôèëÿ 
íèæíåé êðîìêè ñòîéêè âûïîëíåí âûðåç 7. Ðà-
áî÷èå ýëåìåíòû è ñòîéêè æåñòêî çàêðåïëåíû, 
ïðè ýòîì ïðÿìîëèíåéíûå ïðîôèëè íèæíèõ 
êðîìîê ðàáî÷èõ ýëåìåíòîâ ðàñïîëîæåíû íèæå 
ïðîôèëåé íèæíèõ êðîìîê ñòîåê.

Ïðè ðàáîòå, áëàãîäàðÿ çàîñòðåííûì íîñêàì, 
ðàáî÷èå ýëåìåíòû 1 âðåçàþòñÿ â ïî÷âó. Ïî÷âà, 
ïîäðåçàííàÿ ñ äâóõ ñòîðîí, ïåðåìåùàåòñÿ âäîëü 
ðàáî÷èõ ýëåìåíòîâ. Ïðè ýòîì â îáðàçîâàâøèå-
ñÿ áîðîçäêè ïîäàþòñÿ ìèíåðàëüíûå óäîáðåíèÿ 
÷åðåç òóêîíàïðàâèòåëè 3 è ðàáî÷èå ýëåìåíòû 1. 
Áëàãîäàðÿ òîìó ÷òî ðàáî÷èå ýëåìåíòû è ñòîéêè 
ðàñïîëîæåíû ïîä óãëîì àòàêè α, ïî÷âà ñìåùà-

åòñÿ ê îñè ñèììåòðèè ñîøíèêà, îäíîâðåìåííî, 
èç-çà íàëè÷èÿ óãëà êðåíà β, ïî÷âà ïîäíèìàåòñÿ 
ââåðõ, êðîøèòñÿ è â ðàçðûõëåííîì ñîñòîÿíèè 
ïåðåìåùàåòñÿ ïî áîêîâûì âíóòðåííèì ïëîñêî-
ñòÿì ðàáî÷èõ ýëåìåíòîâ.

Ïðè ïåðåõîäå ïî÷âû ñ ðàáî÷èõ ýëåìåíòîâ 
íà ñòîéêè, âñëåäñòâèå òîãî ÷òî ïðÿìîëèíåé-
íûå ïðîôèëè íèæíèõ êðîìîê ðàáî÷èõ ýëå-
ìåíòîâ ðàñïîëîæåíû íèæå ïðîôèëåé íèæíèõ 
êðîìîê ñòîåê íà âåëè÷èíó l, è íàëè÷èÿ âûðåçà 
ñ óãëîì τ, (ðèñ. 3, à), ïðîèñõîäèò ÷àñòè÷íîå 
îñûïàíèå ïî÷âû è çàñûïàíèå ìèíåðàëüíûõ 
óäîáðåíèé. Ïîäðåçàííàÿ íå îñûïàâøàÿñÿ ïî÷âà 
ïðîõîäèò äàëüøå â ìåæñòîå÷íîå ïðîñòðàíñòâî. 
Ïðè ýòîì íèæíèå âíóòðåííèå êðîìêè ñòîéêè 
ôîðìèðóþò äíî áîðîçäû, îáðàçóÿ óïëîòíåííîå 
ëîæå, íà êîòîðîå ÷åðåç ñåìÿíàïðàâèòåëè 4 è 
ñòîéêè 2 ïîäàþòñÿ ñåìåíà è óêëàäûâàþòñÿ íà 
äíî áîðîçäêè. Ïî÷âà ïðè âûõîäå èç ìåæñòîå÷-
íîãî ïðîñòðàíñòâà îñûïàåòñÿ è çàñûïàåò çàñå-
ÿííûå áîðîçäêè.

Ïðè ëàáîðàòîðíûõ èññëåäîâàíèÿõ ïðîèçâî-
äèëèñü çàìåðû òîëùèíû ïî÷âåííîé ïðîñëîéêè 
(ðèñ. 4). 

Â õîäå ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé 
ïîëó÷åíû çàâèñèìîñòè òîëùèíû ïî÷âåííîé 
ïðîñëîéêè îò óãëà τ, ðàññòîÿíèÿ l è ãëóáèíû 
çàäåëêè ñåìÿí â ïî÷âó h (ðèñ. 5–7). 

Àíàëèçèðóÿ ïîëó÷åííûå çàâèñèìîñòè, 
ìîæíî ñäåëàòü âûâîä, ÷òî èçìåíåíèå ïîêàçà-
òåëÿ òîëùèíû ïî÷âåííîé ïðîñëîéêè èìååò 
îò÷åòëèâî âûðàæåííóþ çàêîíîìåðíîñòü. Ïðè 
óâåëè÷åíèè ðàññòîÿíèÿ ìåæäó íèæíèìè êðîì-

 à á

Ðèñ. 3. Ñîøíèê äëÿ ðàçíîóðîâíåâîãî âûñåâà ñåìÿí è ìèíåðàëüíûõ óäîáðåíèé: 
a – ñõåìà; á – îïûòíûé îáðàçåö; 1 – ðàáî÷èé ýëåìåíò; 2 – ñòîéêà; 3 – òóêîíàïðàâèòåëü; 

4 – ñåìÿíàïðàâèòåëü; 5 – êðîíøòåéí; 6, 7 – âûðåç
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êàìè ðàáî÷åãî ýëåìåíòà è ñòîéêè òîëùèíà ïî-
÷âåííîé ïðîñëîéêè L óâåëè÷èâàåòñÿ ïðè âñåõ 
ðàññìàòðèâàåìûõ ïîêàçàòåëÿõ ãëóáèíû çàäåë-
êè ñåìÿí. Ïðè óâåëè÷åíèè óãëà ðàñïîëîæåíèÿ 
ïðîôèëÿ íèæíåé êðîìêè ñòîéêè τ äî çíà÷åíèÿ 
45 ãðàäóñîâ òîëùèíà ïî÷âåííîé ïðîñëîéêè óâå-
ëè÷èâàåòñÿ ïðè âñåõ ðàññìàòðèâàåìûõ ïîêàçà-
òåëÿõ ãëóáèíû çàäåëêè ñåìÿí. Ïðè óâåëè÷åíèè 
óãëà τ ñâûøå 45 ãðàäóñîâ òîëùèíà ïî÷âåííîé 
ïðîñëîéêè óìåíüøàåòñÿ. Ñ óâåëè÷åíèåì ïî-

 à á
Ðèñ. 4. Ðàçðåç ïî÷âåííîãî ñëîÿ: 

à – â ïîïåðå÷íîé ïëîñêîñòè; á – â ïðîäîëüíîé ïëîñêîñòè

Ðèñ. 5. Çàâèñèìîñòè òîëùèíû ïî÷âåííîé ïðîñëîéêè 
ïðè ãëóáèíå çàäåëêè h = 6 ñì

Ðèñ. 7. Çàâèñèìîñòè òîëùèíû ïî÷âåííîé ïðîñëîéêè 
ïðè ãëóáèíå çàäåëêè h = 10 ñì

Ðèñ. 6. Çàâèñèìîñòè òîëùèíû ïî÷âåííîé ïðîñëîéêè 
ïðè ãëóáèíå çàäåëêè h = 8 ñì 

êàçàòåëÿ ãëóáèíû çàäåëêè ñåìÿí òîëùèíà ïî-
÷âåííîé ïðîñëîéêè L óâåëè÷èâàåòñÿ. 

Òîëùèíà ïî÷âåííîé ïðîñëîéêè ìåæäó ñå-
ìåíàìè è óäîáðåíèÿìè â ðàçìåðå 30…35 ìì, 
ïîïàäàþùàÿ â ðàöèîíàëüíûé äèàïàçîí, äîñòè-
ãàåòñÿ ïðè óãëå τ = 45 ãðàäóñîâ è ðàññòîÿíèè 
l = 40 ìì. Ñëåäîâàòåëüíî, èìåííî ýòè çíà÷åíèÿ 
ïðèìåì â êà÷åñòâå ðàöèîíàëüíûõ ïàðàìåòðîâ 
ïðåäëàãàåìîãî ñîøíèêà.

Çàêëþ÷åíèå
Â õîäå èññëåäîâàíèé ðàçðàáîòàí ñîøíèê, 

ïîçâîëÿþùèé ïîëó÷èòü äâóõëåíòî÷íûé ïîñåâ; 
ïðè ýòîì ìèíåðàëüíûå óäîáðåíèÿ ðàñïîëàãà-
þòñÿ íèæå óðîâíÿ ñåìÿí îñíîâíîé êóëüòóðû 
íå 30…35 ìì è çàñûïàþòñÿ âëàæíûì ñëîåì 
ïî÷âû, ÷òî óñòðàíÿåò ïðÿìîé êîíòàêò ñåìÿí è 
óäîáðåíèé è, ñëåäîâàòåëüíî, õèìè÷åñêèé îæîã 
ñåìÿí. Ñåìåíà óêëàäûâàþòñÿ íà óïëîòíåííîå 
ëîæå ðàâíîìåðíî ïî ïëîùàäè ïèòàíèÿ è ãëóáè-
íå çàäåëêè, ñâåðõó çàñûïàþòñÿ âëàæíûì ñëîåì 
ïî÷âû. 
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