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Êðóïíåéøàÿ â ìèðå ñïåöèàëèçèðîâàííàÿ ìåæäóíàðîäíàÿ ñåëüñêîõîçÿéñòâåííàÿ âûñòàâêà AGRITECHNIKA 2019 
ïðîõîäèëà â Ãåðìàíèè ñ 10 ïî 16 íîÿáðÿ 2019 ã. â âûñòàâî÷íîì ïàâèëüîíå Deutsche Messe ã. Ãàííîâåðà, çà-
íèìàþùåì ïëîùàäü áîëåå 320 000 ì² è ñîñòîÿùåì èç 28 çàëîâ. Íà âûñòàâêå áûëè ïðåäñòàâëåíû âñå âåäóùèå 
ìèðîâûå ïðåäïðèÿòèÿ îòðàñëè, ñðåäè íèõ 600 – íîâûõ, èñïîëüçîâàâøèõ ìåæäóíàðîäíóþ ðûíî÷íóþ ïëàòôîðìó 
äëÿ ïðåçåíòàöèè ñâîåé ïðîäóêöèè. Äåâèçîì âûñòàâêè AGRITECHNIKA 2019 ÿâëÿåòñÿ «Ãëîáàëüíîå çåìëåäå-
ëèå – ðåãèîíàëüíàÿ îòâåòñòâåííîñòü». Íà âûñòàâêå áûëî çàðåãèñòðèðîâàíî 300 íîâèíîê. Îäèí ýêñïîíàò – ýëåê-
òðîìåõàíè÷åñêàÿ êîðîáêà ïåðåäà÷ EAutoPower – ïîëó÷èë çîëîòóþ ìåäàëü, 39 – ñåðåáðÿíûå. Îñíîâíóþ ÷àñòü 
ýêñïîçèöèè ñîñòàâëÿëè ñàìîõîäíûå òÿãîâûå è óáîðî÷íûå ìàøèíû, à òàêæå ìàøèíû äëÿ ïî÷âîîáðàáîòêè è 
óõîäà çà âûðàùèâàåìûìè êóëüòóðàìè. Áîëüøîå âíèìàíèå áûëî óäåëåíî âîïðîñó ñîâåðøåíñòâîâàíèÿ õîäîâûõ 
ñèñòåì è, â ÷àñòíîñòè, ñúåìíûì ãóñåíè÷íûì õîäîâûì ñèñòåìàì äëÿ òðàêòîðîâ è äðóãèõ ñàìîõîäíûõ ìàøèí, 
ãóñåíè÷íûì è êîëåñíî-ãóñåíè÷íûì âàðèàíòàì èõ èñïîëíåíèÿ. Íà ñòåíäå ïðàêòè÷åñêè êàæäîé êîìïàíèè áûëè 
ïðåäñòàâëåíû ðåøåíèÿ ïî àâòîìàòèçàöèè è ðîáîòèçàöèè îòäåëüíûõ îïåðàöèé â ñåëüñêîì õîçÿéñòâå, áóäü òî ðà-
áîòû ïî îñíîâíîé îáðàáîòêå ïî÷âû, èëè ìåðîïðèÿòèÿ ïî áîðüáå ñ ñîðíûìè ðàñòåíèÿìè. Îáðàùàåò íà ñåáÿ âíè-
ìàíèå çíà÷èòåëüíûé âêëàä ðåçóëüòàòîâ êîîïåðàöèé îòäåëüíûõ ïðîèçâîäèòåëåé â ôîðìèðîâàíèå îáùåãî îáðàçà 
âûñòàâêè. Ïðîñìàòðèâàåòñÿ òåíäåíöèÿ äåöåíòðàëèçàöèè òðóäà äëÿ äîñòèæåíèÿ íàèëó÷øåãî ðåçóëüòàòà, ÷òî 
âûðàæàåòñÿ êàê â ïðîèçâîäñòâå öåëûõ ìàøèí, òàê è îòäåëüíûõ êîìïîíåíòîâ äëÿ íèõ. Îòäåëüíîãî óïîìèíàíèÿ 
çàñëóæèâàåò îòå÷åñòâåííûé ïðîèçâîäèòåëü «Ðîñòñåëüìàø», çàñëóæèâøèé ñåðåáðÿíóþ ìåäàëü çà ðàçðàáîòêó 
ñèñòåìû íî÷íîãî âèäåíèÿ RSM Night Vision. Âûøåñêàçàííîå ïîçâîëÿåò çàêëþ÷èòü, ÷òî, íåñîìíåííî, ïîâûøà-
åòñÿ óðîâåíü òåõíè÷åñêîé è òåõíîëîãè÷åñêîé ïîäãîòîâêè ñåëüñêîõîçÿéñòâåííûõ ìàøèí è îáîðóäîâàíèÿ. Ýòî 
âëå÷åò çà ñîáîé ðàñøèðåíèå òåõíîëîãè÷åñêîé ñîñòàâëÿþùåé ñåëüñêîõîçÿéñòâåííûõ ðàáîò.
Êëþ÷åâûå ñëîâà: ñåëüñêîõîçÿéñòâåííàÿ òåõíèêà, ìàøèííûå òåõíîëîãèè, ìèðîâîå ïðîèçâîäñòâî ïðîäîâîëü-
ñòâèÿ, òåíäåíöèè ðàçâèòèÿ, ñåëüñêîõîçÿéñòâåííîå ìàøèíîñòðîåíèå, ñèñòåìû ìàøèí è òåõíîëîãèè.
Äëÿ öèòèðîâàíèÿ: Èçìàéëîâ À.Þ., Ëîáà÷åâñêèé ß.Ï., Äîðîõîâ À.Ñ., Ñèáèðåâ À.Â., Êðþ÷êîâ Â.À., Ñàçîíîâ 
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The world largest specialized international agricultural exhibition AGRITECHNICA 2019 took place in Germany 
on 10–16th of November, 2019 at the Deutsche Messe exhibition hall in Hannover. The exhibition hall covered an 
area of over 320,000 m² and included 28 sites. All the world-leading companies in the industry were represented at 
the exhibition. Around 600 new companies used this international market platform to introduce their products. The 
slogan of the exhibition AGRITECHNICA 2019 is: Global Farming – Local Responsibility. About 300 new products 
were registered during the exhibition. The electromechanical gearbox EAutoPower was awarded by gold medal. Oth-
er 39 winners were awarded by silver medals. The exposition mostly included models of self-propelled traction and 
harvesting machinery, as well as machinery for tillage and crop care. Special attention was paid to improvement of 
the undercarriage systems and particularly to removable tracked running systems for tractors and other self-propelled 
vehicles with its tracked and wheeled-tracked embodiment versions. Almost every company showed different kinds 
of automation and robotization solutions for partial operations in agriculture, both for basic tillage and weed control. 
The big attention is drawn to the significant contribution of the results of cooperation of individual manufacturers to 
the formation of the overall image of the exhibition. Labor decentralization tendencies to achieve the best results by 
both complete machines production and separate components release were noted. The domestic manufacturer Rost-
selmash received particular acknowledgment by winning a silver medal for the development of night vision system 
RSM Night Vision. Everything mentioned above allows us to conclude that, undoubtedly, the level of technical and 
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technological preparation of agricultural machinery and equipment is increasing, which entails an expansion of the 
technological component of agricultural work.
Keywords: agricultural machinery, machine technology, world food production; development trends, agricultural 
engineering, systems of machines and technologies.
Cite as: A.YU. Izmaylov, YA.P. Lobachevskiy, A.S. Dorokhov, A.V. Sibirev, V.A. Kryuchkov, N.V. Sazo-
nov. Modern agriculture technologies and equipment – trends of an AGRITECHNIKA 2019 exhibition. Traktory 
i sel’khozmashiny. 2020. No 6, pp. 28–40 (in Russ.). DOI: 10.31992/0321-4443-2020-6-28-40.

Ââåäåíèå
Ðàç â äâà ãîäà â ã. Ãàííîâåðå (Ãåðìàíèÿ) 

íà òåððèòîðèè âûñòàâî÷íîãî öåíòðà Deutdche 
Messe ïðîõîäèò ìàñøòàáíàÿ âûñòàâêà 
AGRITECHNIKA, ïîñâÿùåííàÿ ñîâðåìåííûì 
òåíäåíöèÿì ðàçâèòèÿ òåõíèêè ñåëüñêîõîçÿé-
ñòâåííîãî íàçíà÷åíèÿ.

Â ýòîò âûñòàâî÷íûé ñåçîí ýêñïîçèöèÿ, 
êàê âñåãäà, îòëè÷àëàñü áîëüøèì ðàçíîîáðàçè-
åì. Áûëè øèðîêî ïðåäñòàâëåíû íîâåéøèå òåõ-
íîëîãè÷åñêèå ðåøåíèÿ ìèðîâîãî ñåëüñêîõîçÿé-
ñòâåííîãî ìàøèíîñòðîåíèÿ (ðèñ. 1).

Ïðåäëîæåíèÿ ïðîèçâîäèòåëåé òåõíèêè äî-
ïîëíÿëèñü ìíîãî÷èñëåííûìè ìåæäóíàðîäíû-
ìè ñåìèíàðàìè è ñèìïîçèóìàìè, íà êîòîðûõ 
îáñóæäàëèñü òåíäåíöèè ðàçâèòèÿ òåõíèêè, 
îòðàñëåé ñåëüñêîãî õîçÿéñòâà è åãî òåõíè÷å-

ñêîãî îáåñïå÷åíèÿ. Ãëàâíîå âíèìàíèå îðãàíè-
çàòîðîâ âûñòàâêè áûëî óäåëåíî äåìîíñòðàöèè 
íîâèíîê òðàêòîðîâ è òðàíñïîðòíûõ ñðåäñòâ, 
à òàêæå áîëüøîìó àññîðòèìåíòó ïî÷âîîáðàáà-
òûâàþùåé òåõíèêè, òåõíèêè äëÿ ïîñåâà, óõîäà 
çà ðàñòåíèÿìè, âíåñåíèÿ óäîáðåíèé è ñðåäñòâ 
çàùèòû ðàñòåíèé, êîìïëåêòóþùèì è çàï÷à-
ñòÿì.

Áûëè ïðåäñòàâëåíû ìíîãî÷èñëåííûå ñðåä-
ñòâà ìåõàíèçàöèè äëÿ ëåñîâîäñòâà, îâîùåâîä-
ñòâà è êàðòîôåëåâîäñòâà (ðèñ. 2) è âûïîëíåíèÿ 
êîììóíàëüíûõ ðàáîò.

Â êà÷åñòâå ãëîáàëüíîãî ïåðñïåêòèâíîãî íà-
ïðàâëåíèÿ ñëåäóåò îòìåòèòü óñêîðåííîå âíåäðå-
íèå ñîâðåìåííîé ýëåêòðîíèêè, ÷òî ñïîñîáñòâóåò 
çíà÷èòåëüíîìó ïîâûøåíèþ ýôôåêòèâíîñòè ñåëü-
ñêîõîçÿéñòâåííîé äåÿòåëüíîñòè (ðèñ. 3).

Ðèñ. 1. Îáùèé âèä îòäåëüíûõ ìàøèí ñïåöèàëèçèðîâàííîé âûñòàâêè 
ñåëüñêîõîçÿéñòâåííîé òåõíèêè AGRITECHNICA 2019

Fig. 1. Individual machines of the AGRITECHNICA 2019 specialized exhibition of agricultural machinery 
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Ðèñ. 2. Îáùèé âèä áëîêà ìàøèí îòðàñëè îâîùåâîäñòâà è êàðòîôåëåâîäñòâà

Fig. 2. Section of machinery for the vegetable and potato industry

Ðèñ. 3. Ñèñòåìà iQblue Connect àâòîìàòèçàöèè ïðèâîäà íàâåñíîãî îáîðóäîâàíèÿ ÷åðåç ìîáèëüíûé ìîäóëü

Fig. 3. iQblue Connect system for automation of attachable equipment drive automation via mobile module
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Âñåãî íåñêîëüêî ëåò íàçàä èç-çà âûñîêîé 
ñòîèìîñòè ýëåêòðîííûõ êîìïëåêòóþùèõ è ñî-
îòâåòñòâóþùåãî ïðîãðàììíîãî îáåñïå÷åíèÿ 
ýòè ñèñòåìû ïðèìåíÿëèñü ëèøü ïðè ïðîèçâîä-
ñòâå ñåëüñêîõîçÿéñòâåííûõ ìàøèí è îáîðóäî-
âàíèÿ âûñîêîãî òåõíè÷åñêîãî óðîâíÿ, íàïðè-
ìåð óáîðî÷íûõ êîìáàéíîâ [1–4]. 

Ýêîíîìè÷åñêè âûãîäíûå ñîâðåìåííûå ýëåê-
òðîííûå ñèñòåìû óïðàâëåíèÿ ñåãîäíÿ óñïåøíî 
ïðèìåíÿþòñÿ è â òåõíèêå îáùåãî íàçíà÷åíèÿ 
(ìàøèíû äëÿ îáðàáîòêè ïî÷âû è ïîñåâà, âíåñå-
íèÿ óäîáðåíèé è óõîäà çà ðàñòåíèÿìè).

Ðîáîòîòåõíèêà, àâòîìàòèçàöèÿ óïðàâëåíèÿ 
è ïðèâîäîâ, ñïóòíèêîâûå ñèñòåìû íà îñíîâå 
GPS – ýòî ëèøü ÷àñòü ïðèìåðîâ ïðîäåìîíñòðè-
ðîâàííûõ ïåðñïåêòèâíûõ òåõíîëîãèé (ðèñ. 4).

Öåëü èññëåäîâàíèé
Âûÿâëåíèå íîâûõ îòðàñëåâûõ òåíäåíöèé 

ðàçâèòèÿ òåõíèêè, òåõíîëîãèé è òåõíîëîãè÷å-

ñêîãî îñíàùåíèÿ èçäåëèé ñåëüñêîõîçÿéñòâåí-
íîãî ìàøèíîñòðîåíèÿ.

Ìàòåðèàëû è ìåòîäû
Ìàòåðèàëîì ïîñëóæèëè îôèöèàëüíûå èí-

ôîðìàöèîííûå èçäàíèÿ âåäóùèõ êîìïàíèé-
ïðîèçâîäèòåëåé ñåëüñêîõîçÿéñòâåííûõ ìàøèí 
è îáîðóäîâàíèÿ, ðåêëàìíûå áðîøþðû, âûñòà-
âî÷íûå èíôîðìàöèîííûå ñáîðíèêè-äàéäæå-
ñòû, âèäåîðîëèêè è âèçóàëüíîå íàïîëíåíèå.

Â êà÷åñòâå îñíîâíîãî ìåòîäà ïðèìåíÿëñÿ 
ñðàâíèòåëüíûé àíàëèç, áàçèðóþùèéñÿ íà èìå-
þùåìñÿ îïûòå àâòîðîâ.

Ðåçóëüòàòû è îáñóæäåíèå
Óíèâåðñèòåò ïðèêëàäíûõ íàóê èç ãîðîäà Îñ-

íàáðþêà (Ãåðìàíèÿ) íà ñâîåì íåáîëüøîì ñòåíäå 
ïðåçåíòîâàë ìîáèëüíóþ ëàáîðàòîðèþ îòáîðà 
ïî÷âû è îáðàáîòêè äàííûõ äëÿ ðåñóðñîýôôåê-
òèâíîãî ðàñòåíèåâîäñòâà (ðèñ. 5). Ðàçðàáîòêà 

Ðèñ. 4. Ðàçðàáîòêè â îáëàñòè ðîáîòîòåõíèêè, àâòîìàòèçàöèè óïðàâëåíèÿ è ïðèâîäîâ 

Fig. 4. Developments in robotics, automation of control and drives
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ýòîãî ïðîåêòà äëèëàñü ñ 2016 ïî 2019 ã., åãî ñòî-
èìîñòü ñîñòàâèëà €1,7 ìëí. Ôèíàíñèðîâàíèå  
îáåñïå÷èâàëî Ìèíèñòåðñòâî ïðîäîâîëüñòâèÿ 
è ñåëüñêîãî õîçÿéñòâà Ãåðìàíèè.

Ðèñ. 5. Ìîáèëüíàÿ ëàáîðàòîðèÿ îòáîðà ïî÷âû 
è îáðàáîòêè äàííûõ (Amazone)

Fig. 5. Mobile laboratory for soil sampling 
and data processing (Amazone)

Îñíîâíûìè òåíäåíöèÿìè ðàçâèòèÿ òðàêòî-
ðîâ ÿâëÿþòñÿ: ðàñøèðåíèå ìîùíîñòíîãî äèàïà-
çîíà; ïðèìåíåíèå â äâèãàòåëÿõ íåòðàäèöèîííûõ 
âèäîâ òîïëèâà; ñíèæåíèå âðåäíîãî âîçäåéñòâèÿ 
íà ïî÷âó èõ äâèæèòåëåé (ðàñøèðåíèå ñôåðû 
ïðèìåíåíèÿ ãóñåíè÷íûõ è òðåõîñíûõ êîëåñíûõ 
òðàêòîðîâ); èñïîëüçîâàíèå ýëåêòðîííîé ñèñòå-
ìû äëÿ óïðàâëåíèÿ ïîäà÷åé òîïëèâà, ïîëîæåíè-
åì õîäîâîé ñèñòåìû òðàêòîðîâ ïðè íåçàâèñèìîé 
ïîäâåñêå, âûðàâíèâàíèåì êàáèíû ïðè ðàáîòå 
íà ñêëîíàõ, ïåðåêëþ÷åíèåì ïåðåäà÷ ïîä íà-
ãðóçêîé, ñèñòåìîé ãàøåíèÿ êîëåáàíèé ñèäåíèÿ 
òðàêòîðèñòà; ðåãóëèðîâàíèå íàâåñíîé ñèñòåìû. 
Èç îñíîâíûõ ïðîèçâîäèòåëåé òðàêòîðîâ íà âû-
ñòàâêå áûëè ïðåäñòàâëåíû ôèðìû Fendt, John 
Deere, New Holland, Massey Ferguson, Claas, 
ÎÀÎ «Êèðîâñêèé çàâîä» (Ðîññèÿ) è ÏÎ «ÌÒÇ» 
(Áåëàðóñü) (ðèñ. 6).

Òðàêòîð Fendt 942 Vario, óäîñòîåí çâàíèÿ 
«Òðàêòîð ãîäà 2020». Òðàêòîð îñíàùåí 6-öè-
ëèíäðîâûì äâèãàòåëåì MAN ñ ðàáî÷èì îáú-
åìîì 9 ë è òóðáèíîé ñ èçìåíÿåìîé ãåîìåòðè-
åé (VTG), à òàêæå òðàíñìèññèåé Fendt Vario 
Drive, ìîùíîñòüþ 415 ë.ñ. (ðèñ. 7).

Òàêæå íà âûñòàâêå áûë ïðåäñòàâëåí òðàêòîð 
Fendt 200 V/F/P Vario ñ àâòîìàòèçèðîâàííîé 
ñèñòåìîé óïðàâëåíèÿ Braun. Ñèñòåìà àâòîìà-
òè÷åñêîãî óïðàâëåíèÿ òðàíñïîðòîì è íàâåñ-
íûì îáîðóäîâàíèåì â âèíîãðàäàðñòâå ïîëó÷è-
ëà ñåðåáðÿíóþ ìåäàëü Agritechnica Innovation 

Award 2019. Ýòî ñîâìåñòíàÿ ðàçðàáîòêà Fendt 
è Braun. Ñîñòîèò èç ëàçåðà, ãèðîñêîïà, áëîêà 
óïðàâëåíèÿ VPA è òåðìèíàëà. 

Êîìïàíèÿ ïîëó÷èëà ñåðåáðÿíóþ ìåäàëü 
è çà äðóãóþ ñâîþ ðàçðàáîòêó – ñèñòåìó óïðàâ-
ëåíèÿ Fendt IDEAL Drive. Åå ïðåèìóùåñòâî 
â òîì, ÷òî óïðàâëåíèå òåõíèêîé îñóùåñòâëÿåò-
ñÿ áåç ðóëåâîãî êîëåñà, à ñ ïîìîùüþ äæîéñòè-
êà. Ïîìèìî óëó÷øåííîãî îáçîðà íà äîðîãàõ 
îáùåãî ïîëüçîâàíèÿ óâåëè÷åíû êîìôîðòíîñòü 
è ìàíåâðåííîñòü ýêñïëóàòàöèè êîìáàéíà 
âî âðåìÿ óáîðî÷íûõ ðàáîò.

Èííîâàöèåé ÿâëÿåòñÿ ðàçðàáîòêà ôèðìû 
John Deere çà ðàçðàáîòêó ýëåêòðîìåõàíè÷å-
ñêîé êîðîáêè ïåðåäà÷ ÅAutoPower, ñ ðàçäå-
ëåíèåì ïîòîêà ìîùíîñòè. Â äàííîé ìîäåëè 
ãèäðîàãðåãàò (íàñîñ/äâèãàòåëü) ïîëíîñòüþ 
îòñóòñòâóåò, âìåñòî ýòîãî â êà÷åñòâå áåñ-
ñòóïåí÷àòîãî ïðèâîäà èñïîëüçóþòñÿ äâà 
ýëåêòðîäâèãàòåëÿ (ðèñ. 8, 9). Ýëåêòðîäâèãà-
òåëè ðàçðàáîòàíû òàêèì îáðàçîì, ÷òîáû îíè 
íå òîëüêî ïèòàëè ïðèâîä, íî è ìîãëè îáåñïå-
÷èòü äî 100 êÂò ýëåêòðîýíåðãèè äëÿ âíåøíåãî 
ïîòðåáëåíèÿ. Â ðåçóëüòàòå âîçìîæíàÿ ýëåê-
òðèôèêàöèÿ íàâåñíîãî òðàêòîðà äåìîíñòðèðó-
åòñÿ ñ ïîìîùüþ ñèñòåìíîãî ðåøåíèÿ äëÿ ðàç-
áðàñûâàíèÿ íàâîçà, ðàçðàáîòàííîãî ñîâìåñòíî 
ñ Joskin, ãäå äâå îñè íà ðàçáðàñûâàòåëå Tridem 
èìåþò ýëåêòðè÷åñêèé ïðèâîä.

Êîðïîðàöèÿ John Deere, âõîäÿùàÿ â ñïè-
ñîê 100 êðóïíåéøèõ ìèðîâûõ ïðîìûøëåí-
íûõ êîìïàíèé, ïðîäîëæàåò ðàñøèðÿòü ñôåðó 
ñâîåãî ïðèñóòñòâèÿ â íàïðàâëåíèè ðîáîòèçàöè 
(ðèñ. 10).

Êðîìå òîãî, êîìïàíèÿ John Deere äåìîíñòðè-
ðîâàëà îïðûñêèâàòåëü ñ èíòåëëåêòóàëüíîé ñè-
ñòåìîé âíåñåíèÿ ðàáî÷åé æèäêîñòè (ðèñ. 11).

Òàêæå áûë ïðåäñòàâëåí ðÿä êîíñòðóêòèâíûõ 
ðåøåíèé ïî óïðàâëåíèþ òðàêòîðîì è íàâåñíû-
ìè îðóäèÿìè ïî ñèñòåìå ISOBUS, êîòîðàÿ ïî-
çâîëÿåò ñ ïîìîùüþ îäíîãî òåðìèíàëà óïðàâ-
ëÿòü ïðèöåïíûìè è íàâåñíûìè ìàøèíàìè. 

Â ëèíåéêå òðàêòîðîâ ïðèñóòñòâóþò ìàøèíû 
îñíîâíûõ òèïîâ: óíèâåðñàëüíî-ïðîïàøíûå 
(115–330 ë.ñ.), îáùåãî íàçíà÷åíèÿ (89 ë.ñ.), ïîë-
íîïðèâîäíûå (388–543 ë.ñ.), ãóñåíè÷íûå (439–
543 ë.ñ.) è ñïåöèàëüíîãî íàçíà÷åíèÿ (93 ë.ñ.)

Ìàøèíû è îðóäèÿ äëÿ îáðàáîòêè ïî÷âû 
è ïîñåâà áûëè ïðåäñòàâëåíû êàê äàâíî èçâåñò-
íûìè ôèðìàìè-èçãîòîâèòåëÿìè Amazonen 
Werke, Lemken, Horsch, Rabe (Ãåðìàíèÿ), 
Kverneland (Íîðâåãèÿ), Kuhn, Gregoire Besson 
(Ôðàíöèÿ), Vaderstad (Øâåöèÿ), Gaspardo 
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Ðèñ. 6. Îáùèé âèä òðàêòîðîâ ñïåöèàëèçèðîâàííîé âûñòàâêè ñåëüñêîõîçÿéñòâåííîé òåõíèêè AGRITECHNICA 2019: 
à – áåñïèëîòíûé òðàêòîð Case IH; á – êîíöåïòóàëüíûé òðàêòîð Steyr Konzept; 

â – òðàêòîð Fastrac 4220 (JSB); ã – òðàêòîð íà ìåòàíå New Holland Methane Power; 
ä – òðàêòîð Belarus 952; å – òðàêòîð Claas Axion 960 Terra Trac

Fig. 6. Tractors of the specialized exhibition of agricultural machinery AGRITECHNICA 2019: a – Case IH 
unmanned tractor; b – Steyr Konzept concept tractor; c – Fastrac 4220 (JSB) tractor; d – New Holland 

Methane Power methane tractor; e – Belarus 952 tractor; f – Claas Axion 960 Terra Trac tractor
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Ðèñ. 7. Òðàêòîð Fendt 942 Vario

Fig. 7. Fendt 942 Vario tractor

Ðèñ. 8. Îáùèé âèä òðàêòîðà John Deere 
ñ ýëåêòðîìåõàíè÷åñêîé êîðîáêîé ïåðåäà÷

Fig. 8. John Deere tractor 
with electromechanical transmission

Ðèñ. 9. Îáùèé âèä ýëåêòðîìåõàíè÷åñêîé êîðîáêè 
ïåðåìåíû ïåðåäà÷ John Deere

Fig. 9. Electromechanical gearbox of John Deere

Ðèñ. 10. Îáùèé âèä ðîáîòèçèðîâàííîãî òðàêòîðà 
Joker ôèðìû John Deere

Fig. 10. Robotic tractor Joker from John Deere

Ðèñ. 11. Îïðûñêèâàòåëü John Deere

Fig. 11. John Deere sprayer
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(Èòàëèÿ), òàê è ìåíåå èçâåñòíûìè Sulke, 
Agrisem (Ôðàíöèÿ), Vogel Noot, Pottinger (Àâ-
ñòðèÿ), Konskilde (Äàíèÿ), Sumo (Âåëèêîáðè-
òàíèÿ), Ma Àg (Èòàëèÿ), Farmet (×åõèÿ) è äð.

Íà âûñòàâêå áûëè øèðîêî ïðîäåìîíñòðè-
ðîâàíû ìàøèíû äëÿ òðàäèöèîííîé îòâàëüíîé 
ñèñòåìû çåìëåäåëèÿ, áåçîòâàëüíîé, ìóëü÷èðó-
þùåé è ïðÿìîãî ïîñåâà. 

Äëÿ îòâàëüíîé ñèñòåìû çåìëåäåëèÿ ôèðìû 
Lemken, Rabe, Kverneland, Kuhn, Gregoire 
Besson, Vogel Noot ïðåäñòàâëåíû êàê îáîðîò-
íûå, òàê è çàãîííûå ïëóãè.

Îñîáûé èíòåðåñ ïðåäñòàâëÿþò ïëóãè, îáî-
ðóäîâàííûå ïëàñòèí÷àòûìè îòâàëàìè ñ ïðåä-
ïëóæíèêàìè è ðåãóëèðóåìîé øèðèíîé çàõâàòà 
êîðïóñîâ (ðèñ. 12). Äîñòîèíñòâîì ïëàñòèí÷à-
òûõ îòâàëîâ ÿâëÿåòñÿ ñíèæåíèå ýíåðãîåìêîñòè 
âñïàøêè è óëó÷øåíèå êà÷åñòâåííûõ ïîêàçàòå-
ëåé (îáîðîò ïëàñòà è êðîøåíèå), îñîáåííî òÿ-
æåëûõ è òîðôÿíûõ ïî÷â.

Ôèðìà Lemken ïðåäñòàâèëà îáîðîòíûé 
ïëóã Juwel 10 (ðèñ. 13) äëÿ îòâàëüíîé îáðà-
áîòêè. Îí ìîæåò èìåòü îò 3 äî 7 êîðïóñîâ, 
óñòàíàâëèâàåìûõ íà ðàìå 160160 ìì, ÷òî ïî-
çâîëÿåò âûïîëíÿòü òåõíîëîãè÷åñêèé ïðîöåññ 
îáðàáîòêè ïî÷âû íà øèðèíó îò 108 äî 385 ñì. 

Êðîìå òîãî, ðÿä ôèðì, è â ïåðâóþ î÷åðåäü 
Vogel Noot, ïðåäñòàâëÿëè îáîðîòíûå ïëóãè 
ñ îòêëîíÿþùåéñÿ ïåðåä íà÷àëîì îáîðîòà 
ðàìîé, ÷òî ïîçâîëÿåò óìåíüøèòü íàãðóçêó 
íà íàâåñêó òðàêòîðà, à, ñëåäîâàòåëüíî è îïàñ-
íîñòü åãî îïðîêèäûâàíèÿ. Íà íåêîòîðûõ òèïàõ 
ïëóãîâ èìåëèñü ñïåöèàëüíûå ìåõàíèçìû îáî-
ðîòà, áëàãîäàðÿ êîòîðûì ñòàëî âîçìîæíûì 
äâèæåíèå òðàêòîðà âíå áîðîçäû. Ýòî ïîçâîëÿ-
åò óìåíüøèòü óïëîòíåíèå ïî÷âû, à òàêæå äàåò 

âîçìîæíîñòü èñïîëüçîâàòü òðàêòîðû ñî ñäâî-
åííûìè êîëåñàìè. Äëÿ óëó÷øåíèÿ êà÷åñòâà 
âñïàøêè, ïðè èñïîëüçîâàíèè ïðåäïëóæíèêîâ, 
íà íåêîòîðûõ ïëóãàõ óñòàíàâëèâàþòñÿ â ïàðå 
ñ ïðåäïëóæíèêîì îòâîäÿùèå ùèòêè, êîòîðûå 
ïðåäîòâðàùàþò çàïóòûâàíèå ðàñòèòåëüíûõ 
îñòàòêîâ âîêðóã ãðÿäèëÿ. 

Êðîìå òîãî, â êà÷åñòâå àëüòåðíàòèâû 
ñïëîøíîìó äîëîòó ïðèìåíÿþò ñîñòàâíîå, à äî-
ðîãîñòîÿùèì äèñêîâûì íîæàì – íîæ, óñòàíîâ-
ëåííûé íà ïîëåâóþ äîñêó.

Â êà÷åñòâå çàùèòû êîðïóñîâ ïëóãà îò ïîëî-
ìîê ïðè âñòðå÷å ñ ïðåïÿòñòâèåì ïðåäëàãàþòñÿ 
«ñðåçíîé áîëò», ïðóæèííàÿ, ðåññîðíàÿ èëè ãè-
äðàâëè÷åñêàÿ çàùèòà (ðèñ. 14).

Ïðè èñïîëüçîâàíèè ïëóãîâ íà âñïàøêå 
ïîä îçèìûå êóëüòóðû ìíîãèå ôèðìû ïðåäëàãà-
þò ïðèñòàâêè äëÿ äîïîëíèòåëüíîãî êðîøåíèÿ 
è óïëîòíåíèÿ ïî÷âû, êàê íàâåñíûå, òàê è ïðè-
öåïíûå.

Â êà÷åñòâå ïî÷âîîáðàáàòûâàþùèõ ïàññèâ-
íûõ ðàáî÷èõ îðãàíîâ äëÿ ïðåäâàðèòåëüíîé 
îáðàáîòêè ïî÷âû èñïîëüçóþòñÿ, â îñíîâíîì, 
äèñêîâûå ðàáî÷èå îðãàíû [5], óñòàíîâëåííûå 
íà èíäèâèäóàëüíîé ïîäâåñêå èëè ñîáðàííûå 
â áàòàðåè (ðèñ. 16).

Ïðè ýòîì â çàâèñèìîñòè îò óñëîâèé ðàáîòû 
èíäèâèäóàëüíûå äèñêè ìîãóò óñòàíàâëèâàòüñÿ 
æåñòêî èëè èìåòü ðàçëè÷íûå òèïû çàùèòû ðà-
áî÷èõ îðãàíîâ.

Êðîìå îðóäèé ñ äèñêîâûìè ðàáî÷èìè îð-
ãàíàìè, äëÿ áîëåå êà÷åñòâåííîé îáðàáîòêè 
ïî÷âû áûëè ïðåäñòàâëåíû ðàçëè÷íûå êîìáè-
íàöèè äèñêî-ëàïîâûõ êîìáèíèðîâàííûõ àãðå-
ãàòîâ, âûïîëíÿþùèõ îäíîâðåìåííî ðûõëåíèå 
íà çàäàííóþ ãëóáèíó ëàïîâûìè ðàáî÷èìè îð-

Ðèñ. 12. Îáùèé âèä ìàøèí äëÿ îòâàëüíîé îáðàáîòêè ïî÷âû

Fig. 12. Machinery for moldboard tillage
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ãàíàìè è ìóëü÷èðîâàíèå äèñêàìè ðàçëè÷íûõ 
òèïîâ (ðèñ. 16). Íàðÿäó ñî ñôåðè÷åñêèìè ãëàä-
êèìè è âûðåçíûìè äèñêàìè èñïîëüçóþòñÿ âå-
åðíûå è âîëíèñòûå äèñêè (ðèñ. 16).

Äëÿ ïîñåâà çåðíîâûõ êóëüòóð íà âûñòàâêå 
áûëè ïðåäñòàâëåíû êàê îòäåëüíûå ñåÿëêè, òàê 
è êîìáèíèðîâàííûå ïî÷âîîáðàáàòûâàþùå-ïî-
ñåâíûå àãðåãàòû ñ ðàçëè÷íûì íàáîðîì ïî÷âî-
îáðàáàòûâàþùèõ ðàáî÷èõ îðãàíîâ (ðèñ. 17).

Ëàóðåàòîì ñåðåáðÿíîé ìåäàëè çà èííîâàöèè 
áûëà ïðèçíàíà ñèñòåìà àâòîìàòè÷åñêîé ñèñòå-
ìû êîíòðîëÿ ãëóáèíû ïîñåâà Smart Depth, êîòî-
ðóþ ïðåäñòàâèëà ôèðìà John Deere (ðèñ. 18).

Ñåÿëêè è àãðåãàòû äåìîíñòðèðîâàëèñü â íà-
âåñíîì è ïîëóíàâåñíîì âàðèàíòàõ. Ïðè ýòîì 
íàðÿäó ñ ïíåâìàòè÷åñêèìè âûñåâàþùèìè ñèñòå-

Ðèñ. 13. Îáùèé âèä îáîðîòíîãî ïëóãà Juwel 10 
(Lemken)

Fig. 13. Reversible plow Juwel 10 (Lemken)

Ðèñ. 14. Îáùèé âèä ïðåäîõðàíèòåëüíûõ óñòðîéñòâ ïî÷âîîáðàáàòûâàþùèõ ðàáî÷èõ îðãàíîâ

Fig. 14. Safety devices of tillage working bodies

Ðèñ. 15. Îáùèé âèä äèñêîâûõ ðàáî÷èõ îðãàíîâ ïî÷âîîáðàáàòûâàþùèõ ðàáî÷èõ îðãàíîâ

Fig. 15. Disk working bodies of tillage working bodies
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ìàìè ÷àñòü ñåÿëîê è êîìáèíèðîâàííûõ àãðåãàòîâ 
èìåëà ìåõàíè÷åñêóþ ñèñòåìó âûñåâà (ðèñ. 19).

Àíàëèçèðóÿ êîíñòðóêöèè ïîñåâíûõ ìàøèí, 
ìîæíî óâèäåòü, ÷òî âñå ôèðìû, íàðÿäó ñ ñîç-
äàíèåì íîâûõ êîíñòðóêöèé, àêòèâíî âåäóò 
ðàáîòû ïî ñîâåðøåíñòâîâàíèþ îòäåëüíûõ ýëå-
ìåíòîâ ñèñòåì âûñåâà è ñîøíèêîâûõ ãðóïï. 
Â ïåðâóþ î÷åðåäü ýòî êàñàåòñÿ äåëèòåëüíûõ 

ãîëîâîê, ïðèâîäîâ âûñåâàþùèõ àïïàðàòîâ, âû-
ñåâàþùèõ êàòóøåê, ïîäâåñêè ñîøíèêîâ è çà-
ãðóçî÷íûõ óñòðîéñòâ.

Îäíèì èç íàïðàâëåíèé, ïîçâîëÿþùèõ ñó-
ùåñòâåííî ñíèçèòü çàòðàòû òðóäà è ðàñõîä òî-
ïëèâà íà îáðàáîòêå ïî÷âû è ïîñåâå, ÿâëÿåòñÿ 
ïðÿìîé ïîñåâ [6, 7]. Îäíàêî, íåñìîòðÿ íà ýòî, 
ñåÿëêè ïðÿìîãî ïîñåâà èñïîëüçóþòñÿ â îñíîâ-

Ðèñ. 16. Êîìáèíàöèÿ äèñêî-ëàïîâûõ ïî÷âîîáðàáàòûâàþùèõ ðàáî÷èõ îðãàíîâ

Fig. 16. Combination of disc-tine tillage working bodies

Ðèñ. 17. Ïî÷âîîáðàáàòûâàþùèå ïîñåâíûå àãðåãàòû

Fig. 17. Tillage and sowing machinery

Ðèñ. 18. Ñèñòåìà êîíòðîëÿ ãëóáèíû ïîñåâà Smart Depth ôèðìû John Deere

Fig. 18. Seeding depth control system Smart Depth by John Deere
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íîì äëÿ ïîäñåâà òðàâ è ïðîìåæóòî÷íûõ êóëü-
òóð ïîñëå óáîðêè çåðíîâûõ. Êðîìå òîãî, îíè 
ìîãóò ïðèìåíÿòüñÿ äëÿ ïîñåâà çåðíîâûõ êóëü-
òóð ïî îòâàëüíûì è áåçîòâàëüíûì ôîíàì.

Ñëåäóåò îòìåòèòü, ÷òî íà âûñòàâêå áûëî 
ïðåäñòàâëåíî áîëüøîå ðàçíîîáðàçèå ìàøèí 
äëÿ ïîñàäêè îâîùíûõ êóëüòóð è êàðòîôåëÿ 
âåäóùèõ ôèðì ñåëüñêîõîçÿéñòâåííîãî ìàøè-
íîñòðîåíèÿ: AVR (Áåëüãèÿ), Grimme, Miedema 
(Ãîëëàíäèÿ), Wifo (Ãîëëàíäèÿ), JJ Broch (Èñïà-
íèÿ), Plant, Ferrari (Èòàëèÿ) (ðèñ. 20).

Îñíîâíûìè íàïðàâëåíèÿìè ñîâåðøåíñòâî-
âàíèÿ äàííîé ãðóïïû ìàøèí ÿâëÿåòñÿ ðàçðà-
áîòêà îòäåëüíûõ ýëåìåíòîâ âûñàæèâàþùåãî 
àïïàðàòà, ñîøíèêîâûõ è çàäåëûâàþùèõ ãðóïï: 
âûñàæèâàþùèõ ýëåìåíòîâ, êîíñòðóêöèé áî-
ðîçäîðàñêðûâàþùèõ è áîðîçäîçàêðûâàþùèõ 
ðàáî÷èõ îðãàíîâ.

Êðîìå òîãî, ñëåäóåò îáðàòèòü îñîáîå âíè-
ìàíèå íà èñïîëüçîâàíèå â êîíñòðóêöèè âû-
ñàæèâàþùèõ àïïàðàòîâ (ðèñ. 21, à) à òàêæå 
â ìàøèíàõ äëÿ ïîñàäêè ëóêîâèö – îðèåíòèðó-
þùå-äîçèðóþùèõ óñòðîéñòâ, îáåñïå÷èâàþùèõ 
îðèåíòèðîâàííóþ ïîäà÷ó ëóêîâèö â áîðîçäó 
è ðàâíîìåðíîñòü ðàñïðåäåëåíèÿ ëóêîâèö â áî-
ðîçäå (ðèñ. 21, á) [8], ñ èñïîëüçîâàíèåì ïîëè-
ìåðíûõ è êîìïîçèöèîííûõ ìàòåðèàëîâ.

Ñëåäóåò îòìåòèòü, ÷òî âïåðâûå çà âñå âðåìÿ 
ðàáîòû âûñòàâêè AGRITECHNIKA ëàóðåàòîì 
ñåðåáðÿíîé ìåäàëè ïðèçíàí ðîññèéñêèé êîí-
öåðí «Ðîñòñåëüìàø» çà ðàçðàáîòêó ñèñòåìû 
íî÷íîãî âèäåíèÿ RSM Night Vision.

Âûâîäû
Àíàëèç ïðåäñòàâëåííûõ ìàøèí è îáîðóäî-

âàíèÿ íà âûñòàâêå AGRITECHNICA 2019, ïî-
çâîëÿåò ñäåëàòü ñëåäóþùèå âûâîäû.

1. Â ñîâðåìåííûõ ñåëüñêîõîçÿéñòâåííûõ 
òåõíîëîãèÿõ è ìàøèíàõ øèðîêî èñïîëüçóþò-
ñÿ ñëîæíûå è ðàçíîîáðàçíûå ìåõàíè÷åñêèå, 
ãèäðàâëè÷åñêèå, ýëåêòðè÷åñêèå, ýëåêòðîííûå 
è ðàçëè÷íûå êîìáèíèðîâàííûå ñèñòåìû, â òîì 
÷èñëå ðàçëè÷íûõ îòðàñëåé ïðîìûøëåííîñòè 
äëÿ ïåðåäà÷è ýíåðãèè, óïðàâëåíèÿ, îáåñïå÷å-
íèÿ óñëîâèé òðóäà îïåðàòîðîâ.

2. Ðàñøèðÿþòñÿ òåõíîëîãè÷åñêèå âàðèàíòû 
ðàáîòû ðÿäà òåõíè÷åñêèõ ñðåäñòâ, â òîì ÷èñëå 
òðàíñïîðòíûõ, äëÿ äîïîëíèòåëüíîé ñåïàðà-
öèè ìèíåðàëüíûõ ïðèìåñåé èç ìàññû òîâàðíîé 
ïðîäóêöèè. 

3. Ðàñøèðÿåòñÿ íîìåíêëàòóðà êîìïëåêòóþ-
ùèõ èçäåëèé è çàïàñíûõ ÷àñòåé ê òåõíè÷åñêèì 
ñðåäñòâàì, â òîì ÷èñëå ñ èñïîëüçîâàíèåì ïîëè-
ìåðíûõ è êîìïîçèöèîííûõ ìàòåðèàëîâ.

Àíàëèç ïîçâîëèë âûÿâèòü ñëåäóþùèå îñ-
íîâíûå òåíäåíöèè ñîâåðøåíñòâîâàíèÿ ìàøèí.

1. Èçìåíåíèå ãåîìåòðèè ðàáî÷èõ îðãàíîâ 
è èññëåäîâàíèå ðåæèìíûõ è òåõíîëîãè÷åñêèõ 
ïàðàìåòðîâ ïî÷âîîáðàáàòûâàþùèõ ìàøèí, ïî-
çâîëÿþùèõ îáåñïå÷èòü êà÷åñòâåííîå âûïîëíå-
íèå òåõíîëîãè÷åñêîãî ïðîöåññà â çàâèñèìîñòè 
îò ïî÷âåííî-êëèìàòè÷åñêèõ óñëîâèé. 

2. Èññëåäîâàíèå ïîêàçàòåëåé êà÷åñòâåííîé 
îáðàáîòêè ïî÷âû â çàâèñèìîñòè îò ðàçëè÷íîé 
êîìáèíàöèè äèñêî-ëàïîâûõ êîìáèíèðîâàííûõ 
àãðåãàòîâ, âûïîëíÿþùèõ îäíîâðåìåííî ðûõ-
ëåíèå íà çàäàííóþ ãëóáèíó ëàïîâûìè ðàáî-
÷èìè îðãàíàìè è ìóëü÷èðîâàíèå äèñêàìè ðàç-
ëè÷íûõ òèïîâ. 

3. Ñîçäàíèå êîìáèíèðîâàííûõ ïî÷âîîáðàáà-
òûâàþùèõ àãðåãàòîâ ñ íîâûìè êîíñòðóêòèâíû-
ìè è ìàòåðèàëîâåä÷åñêèìè ñâîéñòâàìè ðàáî÷èõ 
îðãàíîâ ñ íàíåñåííûìè èçíîñîñòîéêèìè ïîêðû-
òèÿìè îáåñïå÷èâàþùèõ ïîâûøåíèå ðåñóðñà.

 à á 
Ðèñ. 19. Ñèñòåìû ïîñåâà: 

à – ìåõàíè÷åñêàÿ ñèñòåìà ôèðìû Amazone; á – ïíåâìàòè÷åñêàÿ ñèñòåìà ôèðìû Monosem

Fig. 19. Sowing systems: a – mechanical system from Amazone; b – pneumatic system from Monosem
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 à á

 â ã

 ä å

Ðèñ. 20. Ìàøèíû äëÿ ïîñàäêè îâîùíûõ êóëüòóð è êàðòîôåëÿ: 
à – ìàøèíà äëÿ ïîñàäêè ëóêîâèö ôèðìû Wifo; á – ìàøèíà äëÿ ïîñàäêè ÷åñíîêà ôèðìû JJ Broch; 

â – ðàññàäîïîñàäî÷íàÿ ìàøèíà ñ ðåâîëüâåðíûì âûñàæèâàþùèì àïïàðàòîì ôèðìû Plant; 
ã – ðàññàäîïîñàäî÷íàÿ ìàøèíà ñ ðåâîëüâåðíûì âûñàæèâàþùèì àïïàðàòîì ôèðìû Ferrari; 

ä – ìàøèíà äëÿ ïîñàäêè êëóáíåé êàðòîôåëÿ ôèðìû Grimme; 
å – ìàøèíà äëÿ ïîñàäêè êëóáíåé êàðòîôåëÿ ôèðìû Miedema

Fig. 20. Machinery for planting vegetables and potatoes: a – machine for planting bulbs from Wifo; 
b – JJ Broch garlic planting machine; c – transplanting machine with a revolving planting apparatus 
from Plant; d – transplanting machine with a revolving planting apparatus from Ferrari; e – machine 

for planting potato tubers from Grimme; f – machine for planting potato tubers from Miedema
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4. Ðàçðàáîòêà è èññëåäîâàíèå äèñêîâûõ ðà-
áî÷èõ îðãàíîâ, óñòàíîâëåííûõ íà èíäèâèäó-
àëüíîé ïîäâåñêå èëè ñîáðàííûõ â áàòàðåè.
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Ðèñ. 21. Èñïîëüçîâàíèå ïîëèìåðíûõ ìàòåðèàëîâ 
â êîíñòðóêöèè âûñàæèâàþùèõ àïïàðàòîâ

Fig. 21. The use of polymeric materials 
in the design of planting devices


