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Áåëîêî÷àííàÿ êàïóñòà – òðàäèöèîííàÿ îâîùíàÿ êóëüòóðà â Ðîññèè, ëåãêî ïîâðåæäàåìàÿ ïðè ìåõàíè÷åñêèõ 
âîçäåéñòâèÿõ. Ê òîìó æå óáîðêà åå ñîïðîâîæäàåòñÿ çíà÷èòåëüíûìè òðóäîâûìè è ìàòåðèàëüíûìè çàòðàòàìè. 
Ñ ó÷åòîì íàçâàííûõ îñîáåííîñòåé ïðåäëîæåí íîâûé ñïîñîá ìåõàíèçèðîâàííîé óáîðêè êî÷àííîé êàïóñòû, 
ïðè êîòîðîì ñíà÷àëà êî÷àíû êàïóñòû âûðàâíèâàþòñÿ â ðÿäó ëèôòåðàìè, çàòåì íàïðàâëÿþòñÿ ïîä ïðèæèìíîé 
òðàíñïîðòåð, ãäå ïðîèñõîäèò èõ ôèêñàöèÿ è ñðåç. Ñðåçàííûå êî÷àíû íàïðàâëÿþòñÿ âûíîñíûì è ïðèæèìíûì 
òðàíñïîðòåðàìè íà ïåðåáîðî÷íûé òðàíñïîðòåð-îáðåç÷èê. Íà ïåðåáîðî÷íîì òðàíñïîðòåðå-îáðåç÷èêå êî÷àíû 
ïîäâåðãàþòñÿ èíñïåêöèè. Ðàáî÷èå îòáèðàþò êî÷àíû ñ äëèííûìè êî÷åðûãàìè è ðîçåòî÷íûìè ëèñòüÿìè è âñòàâ-
ëÿþò èõ â îòâåðñòèÿ ïëàñòèí÷àòîãî ïîëîòíà òðàíñïîðòåðà-îáðåç÷èêà, â êîòîðûõ îíè ïîâòîðíî îáðåçàþòñÿ ïðè 
âñòðå÷å ñ ïàññèâíûì íîæîì. Â ðåçóëüòàòå ðîçåòî÷íûå ëèñòüÿ îòäåëÿþòñÿ îò êî÷àíîâ, à ñðåçàííûå êî÷åðûæêè 
ñêàòûâàþòñÿ ïî ëîòêó íà çåìëþ. Äàëåå êî÷àíû è ñâîáîäíûå ëèñòüÿ, îòäåëèâøèåñÿ îò êî÷àíîâ ïîñëå ïîâòîðíîé 
îáðåçêè, ïîñòóïàþò íà ïðóòêîâûé ýëåâàòîð, ãäå ïîñëåäíèå ñíîâà îòñåèâàþòñÿ, à êî÷àíû íàïðàâëÿþòñÿ íà îò-
ãðóçêó. Â îòëè÷èå îò òðàäèöèîííîãî ñïîñîáà óáîðêè êî÷àííîé êàïóñòû, êî÷àíû îòãðóæàþò êàïóñòîóáîðî÷íûì 
êîìáàéíîì ñíà÷àëà íà ãèáêèé íàñòèë êîðûòîîáðàçíîé ôîðìû, óñòàíîâëåííûé íà ñïåöèàëüíîé ñòîéêå íà ïëàò-
ôîðìå òðàíñïîðòíîãî ñðåäñòâà íàä ñúåìíûìè êîíòåéíåðàìè. Çàòåì êî÷àíû ñ íàñòèëà áåðåæíî ïåðåêëàäûâàþò 
â êîíòåéíåðû äëÿ ïîñëåäóþùåé çàêëàäêè â íèõ íà õðàíåíèå. Ïîñëå íàïîëíåíèÿ êîíòåéíåðîâ òðàíñïîðòíîå 
ñðåäñòâî íàïðàâëÿþò â õðàíèëèùå, ãäå ñ ïîìîùüþ âèëî÷íîãî ïîãðóç÷èêà ãðóæåííûå êîíòåéíåðû çàìåíÿþò 
ïîðîæíèìè, îñòàâëÿÿ ãèáêèé íàñòèë ñî ñòîéêîé íà ïëàòôîðìå äëÿ âûïîëíåíèÿ ñëåäóþùåãî öèêëà ðàáîò. Â 
óáîðî÷íûé ñåçîí 2017 ãîäà ïðåäëîæåííàÿ òåõíîëîãèÿ ìåõàíèçèðîâàííîé óáîðêè êî÷àííîé êàïóñòû ïðîâåðåíà 
â ïðîèçâîäñòâåííûõ óñëîâèÿõ ÎÎÎ «×àïàåâñêîå» Ðåñïóáëèêè Ìàðèé Ýë. Ïðîâåäåííûå ïðîèçâîäñòâåííûå 
èñïûòàíèÿ ïîäòâåðäèëè ñîîòâåòñòâèå ïîëó÷àåìîé ïðîäóêöèè àãðîòåõíè÷åñêèì òðåáîâàíèÿì, âîçìîæíîñòü îð-
ãàíèçàöèè óáîðî÷íîãî ïðîöåññà íåïðåðûâíî ïîòî÷íî â ùàäÿùåì ðåæèìå.
Êëþ÷åâûå ñëîâà: íîâûé ñïîñîá ìàøèííîé óáîðêè êàïóñòû, îòãðóçêà êî÷àíîâ íà ãèáêèé íàñòèë, ïðîèçâîä-
ñòâåííûå èñïûòàíèÿ.

White cabbage is a traditional vegetable crop in Russia, easily damaged by mechanical influences. In addition, clean-
ing is accompanied by significant labor and material costs. Taking into account the above-mentioned features, a new 
method for mechanized harvesting of cabbage was proposed, where cabbage heads are firstly aligned in the row by 
lifters, then they are forwarded under the clamping belt, where afterwards they are fixed and cut. Cut-off heads are 
forwarded by  outside-mounted and clamping transporters on to a sorting transporter-cutter. On the sorting transport-
er-cutter, the heads are inspected. Workers pick out cabbage with long cabbage stumps and rosette leaves and insert 
them into the holes of the plate-shaped army duck transporter-cutter, where they are re-cut when passing through 
the passive knife. As a result, the rosette leaves are separated from the heads, and the cut-out cabbage stumps slide 
down the tray to the ground. Further, the heads and loose leaves, separated from the heads after repeated cutting enter 
the rod elevator, where leaves are again cut off, and the heads are sent for shipment. Unlike the traditional method 
of harvesting cabbage, head of cabbage are shipped by a cabbage harvesting machine first to a flexible trough floor, 
mounted on a special rack on the vehicle platform above the removable containers. Then, the heads from the flooring 
are gently transferred to containers for subsequent storage in them. After filling the containers, the vehicle is sent to 
a storage facility where, with a forklift truck, the loaded containers are replaced by empty ones, leaving the flexible 
deck with the platform rack for the next cycle of work. In the harvest season of 2017, the proposed technology for 
mechanized harvesting of cabbage was tested in the production conditions of LLC «Chapaevskoye» in the Mari El 
Republic. The conducted production tests confirmed the conformity of the products to the agrotechnical requirements 
and the possibility of organizing the harvesting process continuously in a sparing mode.
Keywords: new way of machine harvesting cabbage, shipment of heads to flexible flooring, production tests.
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Ââåäåíèå
Áåëîêî÷àííàÿ êàïóñòà ÿâëÿåòñÿ òðàäè-

öèîííîé îâîùíîé êóëüòóðîé â Ðîññèè è âî 
ìíîãèõ ñòðàíàõ ìèðà [1]. Ïðîèçâîäñòâî åå ÿâ-
ëÿåòñÿ äîñòàòî÷íî òðóäîåìêèì ïðîöåññîì [2]. 
Â ÷àñòíîñòè, íà ðó÷íóþ óáîðêó åå òðàòèòñÿ 
250–300 ÷åë.-÷àñ/ãà. Â ýòîé ñâÿçè â íàøåé ñòðàíå 
è çà ðóáåæîì (â Äàíèè, Ãåðìàíèè, Àíãëèè, 
Øâåéöàðèè, âî Ôðàíöèè) óäåëÿþò ïîâûøåííîå 
âíèìàíèå ðàçðàáîòêå ýôôåêòèâíûõ òåõíîëîãèé 
è òåõíè÷åñêèõ ñðåäñòâ. Îäíàêî ïðåäñòàâëåííûå 
íà ðûíêå òåõíîëîãèè è òåõíè÷åñêèå ñðåäñòâà 
íåäîñòàòî÷íî ýôôåêòèâíû [3].

Âî-ïåðâûõ, èçâåñòíàÿ êàïóñòîóáîðî÷íàÿ 
òåõíèêà çà÷àñòóþ ñèëüíî òðàâìèðóåò êî÷àíû. 
Îñîáåííî âûñîêà ñòåïåíü ïîâðåæäåíèÿ èõ ïðè 
ïîãðóçêå â êóçîâ òðàíñïîðòíîãî ñðåäñòâà [4], â 
ïðîöåññå äîðàáîòêè è óêëàäêè íà õðàíåíèå [5]. 
Ïðè çàêëàäêå íà äëèòåëüíîå õðàíåíèå ïîâðåæ-
äåííîé ïðîäóêöèè åå ïîòåðè ìîãóò âîçðàñòàòü 
äî 50 % [2].

Âî-âòîðûõ, èçâåñòíûå òåõíîëîãèè èìåþò 
ïðåðûâèñòûé öèêëè÷åñêèé õàðàêòåð, ïîýòî-
ìó óáîðî÷íûå àãðåãàòû è ñîïðîâîæäàþùèå 
òðàíñïîðòíûå ñðåäñòâà çà÷àñòóþ èìåþò áîëü-
øèå âçàèìîîáóñëîâëåííûå ïðîñòîè. Ïðè ýòîì 
çíà÷èòåëüíû ýíåðãî-ðåñóðñîçàòðàòû, íèçêà 
ýôôåêòèâíîñòü èñïîëüçîâàíèÿ òåõíè÷åñêèõ 
ñðåäñòâ.

Â ñèëó óêàçàííûõ ïðè÷èí èçâåñòíûå òåõ-
íîëîãèè è òåõíè÷åñêèå ñðåäñòâà íå ïîëüçóþò-
ñÿ â Ðîññèè ïîâûøåííûì ñïðîñîì [6], óáîðêà 
êî÷àííîé êàïóñòû â îñíîâíîì ïðîèçâîäèòñÿ 
âðó÷íóþ [7].

Öåëü èññëåäîâàíèé
Öåëüþ èññëåäîâàíèé ÿâëÿåòñÿ ðàçðàáîòêà 

íîâîé òåõíîëîãèè ìàøèííîé óáîðêè êî÷àí-
íîé êàïóñòû, îáåñïå÷èâàþùåé ðèòìè÷íîå âû-
ïîëíåíèå óáîðî÷íûõ ïðîöåññîâ è çàêëàäêó íà 
õðàíåíèå êî÷àíîâ êàïóñòû â ùàäÿùåì ðåæèìå, 
à òàêæå ïðîâåäåíèå ïðîâåðêè â ïðîèçâîäñòâåí-
íûõ óñëîâèÿõ.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ
Â ðàìêàõ ïîñòàâëåííîé öåëè íàìè ïðåä-

ëîæåí íîâûé ñïîñîá ìàøèííîé óáîðêè êî÷àí-
íîé êàïóñòû [8] â ùàäÿùåì ðåæèìå íà áàçå 
êàïóñòîóáîðî÷íîãî êîìáàéíà (ðèñ. 1), ðàç-
ðàáîòàííîãî â ×óâàøñêîé ÃÑÕÀ ñîâìåñòíî 
ñ ÇÀÎ «Òåõìà» ãðóïïû êîìïàíèé «Òåõìàøõîë-
äèíã» (ã. ×åáîêñàðû) [9].

Òåõíîëîãèÿ óáîðêè êî÷àííîé êàïóñòû ïî 
íîâîìó ñïîñîáó çàêëþ÷àåòñÿ â ñëåäóþùåì.

Â ðàáîòå óáîðî÷íûé àãðåãàò (òðàêòîð ñ êîì-
áàéíîì) äâèæåòñÿ ïî óáîðî÷íîé ÷àñòè ïîëÿ 
(ðèñ. 2), íàïðàâëÿÿ ðåæóùåé àïïàðàò 1 ïî ðÿäó 
êàïóñòû. Ëèôòåðû ðåæóùåãî àïïàðàòà ïîäíè-
ìàþò è íàïðàâëÿþò êî÷àíû êàïóñòû ïîä ïðè-
æèìíîé òðàíñïîðòåð, ãäå îñóùåñòâëÿåòñÿ èõ 
âûðàâíèâàíèå, ôèêñàöèÿ è ñðåç. Ñðåçàííûå 
êî÷àíû è ñâîáîäíûå ëèñòüÿ íàïðàâëÿþòñÿ âû-
íîñíûì è ïðèæèìíûì òðàíñïîðòåðàìè íà ïå-
ðåáîðî÷íûé òðàíñïîðòåð-îáðåç÷èê 2.

Çäåñü ñëåäóåò çàìåòèòü, ÷òî ïðè ñðåçå êî÷à-
íîâ áîëüøàÿ ÷àñòü ðîçåòî÷íûõ ëèñòüåâ îñòàåò-
ñÿ íà ïîëå âìåñòå ñ êî÷åðûãàìè (ñì. ðèñ. 3), à 
ñâîáîäíûå ëèñòüÿ, ïðîøåäøèå âìåñòå ñ êî÷à-
íàìè, îòäåëÿþòñÿ îò ïîòîêà âàëüöåâûì ëèñòî-
îòäåëèòåëåì [10] è ñáðàñûâàþòñÿ íà çåìëþ íà 
âûõîäå ñ ðåæóùåãî àïïàðàòà.

Íà ïåðåáîðî÷íîì òðàíñïîðòåðå-îáðåç÷è-
êå 2 êî÷àíû ïîäâåðãàþòñÿ èíñïåêöèè. Ðàáî-
÷èå 3 (ñì. ðèñ. 2) îòáèðàþò êî÷àíû ñ äëèííûìè 
êî÷åðûãàìè è ðîçåòî÷íûìè ëèñòüÿìè è âñòàâ-
ëÿþò èõ â îòâåðñòèÿ ïëàñòèí÷àòîãî ïîëîòíà 
òðàíñïîðòåðà-îáðåç÷èêà, â êîòîðûõ îíè ïî-

Ðèñ. 1. Îáùèé âèä êàïóñòîóáîðî÷íîãî êîìáàéíà, 
ðàçðàáîòàííîãî â ×óâàøñêîé ÃÑÕÀ ñîâìåñòíî 

ñ ÇÀÎ «Òåõìà»
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âòîðíî îáðåçàþòñÿ ïðè âñòðå÷å ñ ïàññèâíûì 
íîæîì 4. Â ðåçóëüòàòå ðîçåòî÷íûå ëèñòüÿ îò-
äåëÿþòñÿ îò êî÷àíîâ, à ñðåçàííûå êî÷åðûæêè 
ñêàòûâàþòñÿ ïî ëîòêó íà çåìëþ.

Äàëåå êî÷àíû è ñâîáîäíûå ëèñòüÿ, îáðàçî-
âàâøèåñÿ ïîñëå ïîâòîðíîé îáðåçêè, ïîñòóïàþò 
íà ïðóòêîâûé ýëåâàòîð 5, ãäå ïîñëåäíèå ñíîâà 
îòñåèâàþòñÿ, à êî÷àíû íàïðàâëÿþòñÿ íà îò-
ãðóçêó. Â îòëè÷èå îò òðàäèöèîííîãî ñïîñîáà 
óáîðêè êî÷àííîé êàïóñòû [3], êî÷àíû îòãðó-
æàþò êàïóñòîóáîðî÷íûì êîìáàéíîì ñíà÷àëà 
íà ãèáêèé íàñòèë 6 êîðûòîîáðàçíîé ôîðìû, 
óñòàíîâëåííûé íà ñïåöèàëüíîé ñòîéêå íà ïëàò-
ôîðìå ñîïðîâîæäàþùåãî òðàíñïîðòíîãî ñðåä-
ñòâà 7 íàä ñúåìíûìè êîíòåéíåðàìè 8. Ðàáî÷èå, 
íàõîäÿñü íà ïëàòôîðìå, áåðóò êî÷àíû ñ íàñòè-
ëà 6 è óêëàäûâàþò â êîíòåéíåðû 8, îðèåíòèðóÿ 
êî÷åðûãàìè â ñòîðîíó áîðòîâ.

Ïîñëå íàïîëíåíèÿ êîíòåéíåðîâ òðàíñïîðò-
íîå ñðåäñòâî îòïðàâëÿþò â õðàíèëèùå, ãäå ñ 
ïîìîùüþ âèëî÷íîãî ïîãðóç÷èêà ãðóæåííûå 
êî÷àíàìè êîíòåéíåðû çàìåíÿþò ïîðîæíèìè, 
îñòàâëÿÿ ãèáêèé íàñòèë ñî ñòîéêîé íà ïëàò-
ôîðìå äëÿ âûïîëíåíèÿ ñëåäóþùåãî öèêëà 
ðàáîò.

Ñëåäóåò òàêæå îáðàòèòü âíèìàíèå íà òî, 
÷òî äëÿ óáîðêè êî÷àííîé êàïóñòû ïî äàííîìó 
ñïîñîáó êàïóñòîóáîðî÷íûé êîìáàéí ñíàáæåí 
ñïåöèàëüíûì ïðèñïîñîáëåíèåì 9 [11], ïîçâîëÿ-
þùèì óêëàäûâàòü êî÷àíû êàïóñòû íà íàñòèë ñ 
îãðàíè÷åííûìè ðàçìåðàìè [12].

Ðåçóëüòàòû èññëåäîâàíèé 
è îáñóæäåíèå
Â óáîðî÷íûé ñåçîí 2017 ãîäà ïðåäëîæåííàÿ 

òåõíîëîãèÿ ìåõàíèçèðîâàííîé óáîðêè êî÷àí-
íîé êàïóñòû áûëà ïðîâåðåíà â ïðîèçâîäñòâåí-
íûõ óñëîâèÿõ ÎÎÎ «×àïàåâñêîå» Ðåñïóáëèêè 
Ìàðèé Ýë (ðèñ. 4).

Ðèñ. 2. Íîâûé ñïîñîá ìàøèííîé óáîðêè êî÷àííîé 
êàïóñòû â ùàäÿùåì ðåæèìå

Ðèñ. 3. Âèä ðÿäà êàïóñòû, 
óáðàííîãî êàïóñòîóáðî÷íûì êîìáàéíîì 

êîíñòðóêöèè ×óâàøñêîé ÃÑÕÀ
Ðèñ. 4. Ïðîèçâîäñòâåííàÿ ïðîâåðêà íîâîé òåõíîëîãèè 

óáîðêè êî÷àííîé êàïóñòû

Â ðåçóëüòàòå ïðîèçâîäñòâåííûõ èñïûòà-
íèé óñòàíîâëåíà ñîñòîÿòåëüíîñòü ïðåäëîæåí-
íîãî ñïîñîáà óáîðêè êî÷àííîé êàïóñòû, ïîä-
òâåðæäåíî ñîîòâåòñòâèå êà÷åñòâà ïîëó÷àåìîé 
ïðîäóêöèè àãðîòåõíè÷åñêèì òðåáîâàíèÿì, à 
òàêæå âûÿâëåí ôàêò ñëàæåííîãî âçàèìîäåé-
ñòâèÿ óáîðî÷íîãî è òðàíñïîðòíûõ àãðåãàòîâ, 
÷òî ïîçâîëÿåò ñâåñòè äî ìèíèìóìà âçàèìîî-
áóñëîâëåííûå ïðîñòîè òåõíèêè.

Âûâîäû
1. Êî÷àííàÿ êàïóñòà – ëåãêî ïîâðåæäàåìàÿ 

êóëüòóðà, êîòîðàÿ òðåáóåò áåðåæíîãî îòíîøå-
íèÿ â ïðîöåññå óáîðêè è çàêëàäêè íà õðàíåíèå.

2. Ïðîâåäåííûå ïðîèçâîäñòâåííûå èñïûòà-
íèÿ ïîäòâåðäèëè, ÷òî ðàçðàáîòàííûé íîâûé 
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ñïîñîá óáîðêè êî÷àííîé êàïóñòû â ïîëíîé 
ìåðå îáåñïå÷èâàåò âûïîëíåíèå äàííîãî òðåáî-
âàíèÿ.

3. Õàðàêòåð âçàèìîäåéñòâèÿ óáîðî÷íîãî 
àãðåãàòà, ñîïðîâîæäàþùèõ òðàíñïîðòíûõ 
ñðåäñòâ è âèëî÷íîãî ïîãðóç÷èêà, èñïîëüçóå-
ìîãî äëÿ çàìåíû ãðóæåííûõ êîíòåéíåðîâ ïî-
ðîæíèìè è çàêëàäêè êàïóñòû íà õðàíåíèå â 
êîíòåéíåðàõ, ñïîñîáñòâóåò âîçìîæíîñòè îðãà-
íèçàöèè óáîðî÷íîãî ïðîöåññà íåïðåðûâíî ïî-
òî÷íî â ùàäÿùåì ðåæèìå.
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