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Â ñòàòüå ïðèâîäÿòñÿ íåêîòîðûå ðåçóëüòàòû èññëåäîâàíèé âëèÿíèÿ øèðèíû ïåðåêðûòèÿ íà ðàâíîìåðíîñòü ðàñ-
ïðåäåëåíèÿ óäîáðåíèé íà ñìåæíûõ ïðîõîäàõ àãðåãàòà, ïðîâåäåííûõ â Ìîðäîâñêîì ãîñóäàðñòâåííîì óíèâåðñè-
òåòå èìåíè Í.Ï. Îãàðåâà. Ïðåäëàãàþòñÿ ðåêîìåíäàöèè ïî ñíèæåíèÿ âåëè÷èíû ñîîòíîøåíèÿ ìåæäó øèðèíîé 
çàõâàòà è øèðèíîé ðàçáðàñûâàíèÿ ïðè ðàáîòå öåíòðîáåæíîãî àïïàðàòà. Íàáëþäåíèÿ ïîêàçàëè, ÷òî ðàçáðàñû-
âàòåëè ñ ðàáî÷èìè îðãàíàìè öåíòðîáåæíîãî òèïà ðàñïðåäåëÿþò óäîáðåíèÿ ïî øèðèíå çàõâàòà íåðàâíîìåðíî: 
áîëüøàÿ ÷àñòü èõ ïðèõîäèòñÿ íà ñåðåäèíó, à ê êðàÿì êîëè÷åñòâî èõ óìåíüøàåòñÿ. ×òîáû äîáèòüñÿ áîëåå ðàâíî-
ìåðíîãî âíåñåíèÿ óäîáðåíèÿ îáû÷íî ðàçáðàñûâàþò ñ ïåðåêðûòèåì. 
Äëÿ îïðåäåëåíèÿ âëèÿíèÿ ïåðåêðûòèÿ íà ðàâíîìåðíîñòü ðàñïðåäåëåíèÿ ìèíåðàëüíûõ óäîáðåíèé íàìè ïðî-
âåäåíû èññëåäîâàíèÿ. Äëÿ îöåíêè ðàâíîìåðíîñòè ïîâåðõíîñòíîãî ðàñïðåäåëåíèÿ ìèíåðàëüíûõ óäîáðåíèé è 
èçâåñòè ýêñïåðèìåíòàëüíîé óñòàíîâêîé ïî øèðèíå çàõâàòà è ïî õîäó äâèæåíèÿ ñáîð óäîáðåíèé ïðîèçâîäèëè 
â ïðîòèâíè ðàçìåðîì 0,50,50,1 ì. Ïðîòèâíè ðàññòàâëÿëè íà ðîâíîì ó÷àñòêå ïëîòíî äðóã ê äðóãó â òðè ðÿäà 
ñ ðàññòîÿíèåì ìåæäó ðÿäàìè 5 ì. Ïðè ïðîâåäåíèè îïûòîâ íåðàâíîìåðíîñòü âíåñåíèÿ óäîáðåíèé íà øèðèíå 
çàõâàòà àãðåãàòà 10 ì ñ ïåðåêðûòèåì 2 ì áûëà âûøå àãðîòåõíè÷åñêèõ äîïóñòèìûõ çíà÷åíèé – 25 %. Èññëåäî-
âàíèÿ ïîêàçàëè, ÷òî ïîâûñèòü ðàâíîìåðíîñòü âíåñåíèÿ âîçìîæíî ïðè óìåíüøåíèè øèðèíû çàõâàòà àãðåãàòà 
äî 8 ì, ïðè ýòîì ïåðåêðûòèå äîëæíî áûòü íå ìåíåå 4 ì. Ïðè ýòîì ïðîáëåìà îáåñïå÷åíèÿ òî÷íîãî âîæäåíèÿ 
àãðåãàòîâ äëÿ âíåñåíèÿ óäîáðåíèé åùå áîëåå îáîñòðÿåòñÿ ñ óâåëè÷åíèåì øèðèíû çàõâàòà ñîâðåìåííîé âûñî-
êîïðîèçâîäèòåëüíîé òåõíèêè. Î÷åâèäíî, ÷òî â äàííîì ñëó÷àå ïðè îòñóòñòâèè ñïåöèàëüíûõ ñòåíäîâ äëÿ îïåðà-
òèâíîé íàñòðîéêè ìàøèí âûïîëíèòü èõ ïðàâèëüíóþ ðåãóëèðîâêó âåñüìà çàòðóäíèòåëüíî. Ïîýòîìó êàæäûé ðàç 
ïðè èçìåíåíèè âèäà âíîñèìîãî óäîáðåíèÿ è äîç íåîáõîäèìî ñâåðÿòü ïîëîæåíèå ðåãóëÿòîðà ñ ðåêîìåíäóåìûì 
ðóêîâîäñòâîì ïî ýêñïëóàòàöèè. Îò ýòîãî çàâèñèò ðàáî÷àÿ øèðèíà çàõâàòà, à ñëåäîâàòåëüíî, è ðàññòîÿíèå ìåæ-
äó ñìåæíûìè ïðîõîäàìè àãðåãàòà. Êà÷åñòâî ðàáîòû öåíòðîáåæíûõ ìàøèí, êðîìå òîãî, çàâèñèò îò êà÷åñòâà 
âíîñèìûõ ìèíåðàëüíûõ óäîáðåíèé (ñïåêòð ðàçìåðîâ è ôîðìû ãðàíóë, ñûïó÷åñòè), ñîñòîÿíèÿ ðåëüåôà ïîëÿ, 
âûðàâíåííîñòè ïî÷âû, ñêîðîñòè âåòðà, êâàëèôèêàöèè ìåõàíèçàòîðà è åãî äîáðîñîâåñòíîñòè (ñòðîãîå ñîáëþ-
äåíèå çàäàííîé ñêîðîñòè äâèæåíèÿ), ðàáî÷åé ñêîðîñòè è ò.ä. Î÷åâèäíî, ÷òîáû âíåñòè ìèíåðàëüíûå óäîáðåíèÿ 
ñ äîïóñòèìîé íåðàâíîìåðíîñòüþ (äîïóñòèìûé êîýôôèöèåíò âàðèàöèè äëÿ àçîòíûõ óäîáðåíèé ±10 %, äëÿ êà-
ëèéíûõ è ôîñôîðíûõ ±20 %) öåíòðîáåæíûìè ðàáî÷èìè îðãàíàìè, íåîáõîäèìî ñòðîãî âûïîëíÿòü òðåáîâàíèÿ 
ðåãëàìåíòà âûïîëíåíèÿ ðàáîò.
Êëþ÷åâûå ñëîâà: öåíòðîáåæíûé ðàáî÷èé îðãàí, àãðåãàò, âíåñåíèå, ðàâíîìåðíîñòü, íîðìà, ïåðåêðûòèå.

The article presents some results of studies on the effect of overlapping widths on the uniform distri-bution of fertiliz-
ers on adjacent passages of an aggregate conducted at the N.P.Ogarev Mordovia State University. Recommendations 
are offered on reducing the ratio between the working width and the spreading width during centrifugal apparatus 
operation. Observations showed that spreaders with centrif-ugal type working elements distribute fertilizers une-
venly across the working width. Most of them fall in the middle, and towards the edges their number decreases. To 
achieve a more uniform application, they are usually scattered with overlap. The studies are conducted to determine 
the effect of overlap on the uniform distribution of mineral fertilizers. To assess the uniformity of the surface dis-
tribution of mineral fertilizers and lime by the experimental setup along the working width and in the direction of 
travel, the fertilizers were collected in baking sheets of 0,50,50,1 m in size. The baking sheets were placed on an 
even area tightly to each other in three rows with row spacing of 5 m. During the experiments, the non-uniformity 
of fertilizer application at a machine grip width of 10 m with an overlap of 2 m was higher than the agrotechnical 
permissible values – 25 %. Studies have shown that it is possible to increase the uni-formity of application while 
reducing the width of the aggregate to 8 m, while the overlap should be at least 4 m. Studies have shown that it is 
possible to increase the uniformity of application while reducing the width of the aggregate to 8 m, while the overlap 
should be at least 4 m. At the same time, the problem of ensuring accurate driving of fertilizer applicators is even 
more acute with an increase in the working width of modern high-performance equipment. Obviously, in this case, 
in the absence of special stands for the operational tuning of machinery, it is very difficult to correctly adjust them. 
Therefore, each time you change the type of fertilizer and doses you need to check the position of the regulator with 
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 Ââåäåíèå
Îñíîâíîé ïàðê ìàøèí äëÿ âíåñåíèÿ ìè-

íåðàëüíûõ óäîáðåíèé ñîñòàâëÿþò ìàøèíû 
ñ öåíòðîáåæíûìè ðàáî÷èìè îðãàíàìè. Èç-
âåñòíî [1, 2, 3], ÷òî ðàçáðàñûâàòåëè ñ ðàáî÷èìè 
îðãàíàìè öåíòðîáåæíîãî òèïà ðàñïðåäåëÿþò 
óäîáðåíèÿ ïî øèðèíå çàõâàòà íåðàâíîìåðíî: 
áîëüøàÿ ÷àñòü èõ ïðèõîäèòñÿ íà ñåðåäèíó, 
à ê êðàÿì êîëè÷åñòâî èõ óìåíüøàåòñÿ. ×òîáû 
äîáèòüñÿ áîëåå ðàâíîìåðíîãî âíåñåíèÿ óäî-
áðåíèÿ îáû÷íî ðàçáðàñûâàþò ñ ïåðåêðûòè-
åì. Ïåðåêðûòèå ñìåæíûõ ïðîõîäîâ äåëàþò 
íà îïðåäåëåííóþ âåëè÷èíó (ðèñ. 1), îòêëîíå-
íèå îò êîòîðîé óâåëè÷èâàåò íåðàâíîìåðíîñòü 
âíåñåíèÿ óäîáðåíèé ïî ïîëþ. Îïðåäåëèòü ýòó 
âåëè÷èíó ïðàêòè÷åñêè íåâîçìîæíî. Ýòî ñâÿçà-
íî ñî ìíîãèìè ôàêòîðàìè, òàêèìè êàê ðåëüåô 
ïîëÿ, ôèçèêî-ìåõàíè÷åñêèå ñâîéñòâà âíîñèìî-
ãî ìàòåðèàëà, êèíåìàòè÷åñêèå è êîíñòðóêòèâ-
íûå ïàðàìåòðû, à òàêæå ðåãóëèðîâêà è óñòà-
íîâêà ðàáî÷èõ îðãàíîâ íà íîðìó âíåñåíèÿ.

Öåëü èññëåäîâàíèé
Îïðåäåëåíèå âëèÿíèÿ ïåðåêðûòèÿ íà ðàâ-

íîìåðíîñòü ðàñïðåäåëåíèÿ ìèíåðàëüíûõ óäî-
áðåíèé.

Ìàòåðèàëû è ìåòîäû
Â îñíîâó ïðîâåäåíèÿ èññëåäîâàíèé áûëà ïî-

ëîæåíà ìåòîäèêà èñïûòàíèÿ ìàøèí äëÿ âíåñå-
íèÿ òâåðäûõ ìèíåðàëüíûõ óäîáðåíèé, èçâåñò-
êîâûõ ìàòåðèàëîâ è ãèïñà [4].

Äëÿ îöåíêè ðàâíîìåðíîñòè ïîâåðõíîñò-
íîãî ðàñïðåäåëåíèÿ ìèíåðàëüíûõ óäîáðå-
íèé è èçâåñòè ýêñïåðèìåíòàëüíîé óñòàíîâêîé 
ïî øèðèíå çàõâàòà è ïî õîäó äâèæåíèÿ ñáîð 
óäîáðåíèé ïðîèçâîäèëè â ïðîòèâíè ðàçìå-
ðîì 0,50,50,1 ì. Ïðîòèâíè ðàññòàâëÿëè 
íà ðîâíîì ó÷àñòêå ïëîòíî äðóã ê äðóãó â òðè 
ðÿäà ñ ðàññòîÿíèåì ìåæäó ðÿäàìè 5 ì (ðèñ. 2).

Çà íåðàâíîìåðíîñòü ðàñïðåäåëåíèÿ óäîáðå-
íèé íà îáùåé è ðàáî÷åé øèðèíå ïðèíèìàþò 
êîýôôèöèåíò âàðèàöèè ìàññû óäîáðåíèé, ïî-
ïàâøåé íà îòäåëüíûå ïðîòèâíè, óñòàíîâëåí-
íûå íà îáùóþ øèðèíó â ñïëîøíîé ðÿä ïåðïåí-
äèêóëÿðíî íàïðàâëåíèþ äâèæåíèÿ ìàøèíû. 
Äî ïðîõîäà ìàøèíû ïðîòèâíè ðàññòàâëÿëèñü 
â òðè ñïëîøíûõ ïîïåðå÷íûõ ðÿäà. Íà êàæäîì 
ðåæèìå îïûòû ïðîâîäèëèñü â òðåõêðàòíîé 
ïîâòîðíîñòè. Òàê êàê ïî êîëåå íåâîçìîæíî 
óñòàíîâèòü ïðîòèâíè, ìàññà óäîáðåíèé â íèõ 
îïðåäåëÿåòñÿ êàê ñðåäíåå èç äâóõ ãðàíè÷àùèõ 
ñ êîëååé ïðîòèâíåé.

Ðèñ. 1. Ñîîòíîøåíèå ìåæäó øèðèíîé çàõâàòà è øèðèíîé ðàçáðàñûâàíèÿ öåíòðîáåæíûìè àïïàðàòàìè

Ðèñ. 2. Ñõåìà ïðîâåäåíèÿ îïûòîâ

the rec-ommended operating instructions. The working width of the grip depends on this, and, consequently, the dis-
tance between adjacent passages of the unit is dependent. The quality of centrifugal machines, in addi-tion, depends 
on the quality of the applied mineral fertilizers (range of sizes and shapes of granules, flow-ability), the state of the 
field topography, the evenness of the soil, wind speed, the qualification of the ma-chine operator and its good faith 
(strict adherence to a given speed), operating speed and etc. Obviously, in order to introduce mineral fertilizers with 
permissible unevenness (permissible coefficient of variation for nitrogen fertilizers ±10 %, for potash and phosphorus 
±20 %), centrifugal working bodies must strictly comply with the requirements of the work execution regulations.
Keywords: centrifugal working body, unit, application, uniformity, norm, overlap.
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Ïîñëå ïðîõîäà ìàøèíû óäîáðåíèÿ ñ êàæäî-
ãî ïðîòèâíÿ ïîñëåäîâàòåëüíî âçâåøèâàëè ñ ïî-
ãðåøíîñòüþ íå áîëåå 20 ìã. Äàííûå çàíîñèëè 
â âåäîìîñòü è îáðàáàòûâàëè ìåòîäîì ìàòåìà-
òè÷åñêîé ñòàòèñòèêè. 

Ðåçóëüòàòû è îáñóæäåíèå
Êàê âèäíî èç òàáëèöû, äàæå ïðè ïðîâåäåíèè 

îïûòîâ íåðàâíîìåðíîñòü âíåñåíèÿ óäîáðåíèé 
íà øèðèíå çàõâàòà àãðåãàòà 10 ì ñ ïåðåêðûòè-
åì 2 ì áûëà âûøå àãðîòåõíè÷åñêèõ äîïóñòè-
ìûõ çíà÷åíèé – 25 %. Èññëåäîâàíèÿ ïîêàçàëè, 
÷òî ïîâûñèòü ðàâíîìåðíîñòü âíåñåíèÿ âîçìîæ-
íî ïðè óìåíüøåíèè øèðèíû çàõâàòà àãðåãà-
òà äî 8 ì, ïðè ýòîì ïåðåêðûòèå äîëæíî áûòü 
íå ìåíåå 4 ì. 

Óñòàíîâëåíî, ÷òî äàæå îïûòíûé è äîáðîñî-
âåñòíûé ìåõàíèçàòîð èç-çà îòñóòñòâèÿ òî÷íî-
ãî îðèåíòèðà ïðè ðàáîòå ñ øèðîêîçàõâàòíûìè 
ìàøèíàìè íå âûäåðæèâàåò ñòûêîâûõ ïðîõî-
äîâ, ñîâåðøàÿ äâîéíóþ îáðàáîòêó ïëîùàäè 
èëè îñòàâëÿÿ îãðåõè øèðèíîé 2–6 ì.

Ïðè ýòîì ïðîáëåìà îáåñïå÷åíèÿ òî÷íîãî 
âîæäåíèÿ àãðåãàòîâ äëÿ âíåñåíèÿ óäîáðåíèé 
åùå áîëåå îáîñòðÿåòñÿ ñ óâåëè÷åíèåì øèðèíû 
çàõâàòà ñîâðåìåííîé âûñîêîïðîèçâîäèòåëüíîé 
òåõíèêè.

Î÷åâèäíî, ÷òî â äàííîì ñëó÷àå ïðè îòñóò-
ñòâèè ñïåöèàëüíûõ ñòåíäîâ äëÿ îïåðàòèâíîé 
íàñòðîéêè ìàøèí âûïîëíèòü èõ ïðàâèëüíóþ 
ðåãóëèðîâêó âåñüìà çàòðóäíèòåëüíî. Ïîýòî-
ìó êàæäûé ðàç ïðè èçìåíåíèè âèäà âíîñèìîãî 

Òàáëèöà
Ðåçóëüòàòû îïûòîâ

№ ó÷åòíûõ
ïëîùàäîê

(ïðîòèâíåé)

Øèðèíà çàõâàòà àãðåãàòà, ì
12 10 (ïåðåêðûòèå – 2 ì) 8 (ïåðåêðûòèå – 4 ì)

ìàññà 
óäîáðåíèé 

íà ïðîòèâíå, ã

îòêëîíåíèå 
îò ñðåäíåé 
âåëè÷èíû, ã

ìàññà 
óäîáðåíèé 

íà ïðîòèâíå, ã

îòêëîíåíèå 
îò ñðåäíåé 
âåëè÷èíû, ã

ìàññà 
óäîáðåíèé 

íà ïðîòèâíå, ã

îòêëîíåíèå 
îò ñðåäíåé 
âåëè÷èíû, ã

1 9,3 5,8 – – – –
2 9,3 5,8 – – – –
3 9,9 5,2 11,7 5,7 – –
4 10,2 4,9 11,7 5,7 – –
5 10,5 4,6 12,3 5,1 15,7 5,9
6 12,3 2,8 13,8 3,6 16,2 5,4
7 13,6 1,6 15,6 1,8 17,4 4,2
8 13,8 1,3 16,8 0,6 18,3 3,3
9 15,0 0,1 17,7 0,3 19,8 1,8

10 18,0 2,9 20,4 3,0 22,2 0,6
11 21,0 5,9 22,5 5,1 25,2 3,6
12 24,0 8,9 24,3 6,9 28,2 6,6
13 24,3 9,2 24,6 7,2 27,9 6,3
14 24,0 8,9 24,3 6,9 27,3 5,7
15 23,7 8,6 24,3 6,9 26,4 4,8
16 23,4 8,3 24,3 6,9 25,2 3,6
17 22,8 7,7 23,4 6,0 25,8 4,2
18 17,1 2,0 17,7 0,3 21,3 0,3
19 11,1 4,0 15,7 1,7 15,9 5,7
20 7,5 7,6 8,1 9,3 12,6 9,0
21 6,9 8,2 9,3 8,1 – –
22 6,3 8,8 9,9 7,5 – –
23 5,7 9,4 – – – –
24 4,8 10,3 – – – –

Ñóììà 361,5 – 384,4 – 345,4 –
Ñðåäíÿÿ 15,1 – 17,4 – 21,6 –

Íåðàâíîìåð-
íîñòü, % 44,9 – 33,2 – 23,7 –
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óäîáðåíèÿ è äîç íåîáõîäèìî ñâåðÿòü ïîëîæå-
íèå ðåãóëÿòîðà ñ ðåêîìåíäóåìûì ðóêîâîäñòâîì 
ïî ýêñïëóàòàöèè. Îò ýòîãî çàâèñèò ðàáî÷àÿ 
øèðèíà çàõâàòà, à ñëåäîâàòåëüíî, è ðàññòîÿíèå 
ìåæäó ñìåæíûìè ïðîõîäàìè àãðåãàòà [7, 8]. 

Êà÷åñòâî ðàáîòû öåíòðîáåæíûõ ìàøèí, 
êðîìå òîãî, çàâèñèò îò êà÷åñòâà âíîñèìûõ 
ìèíåðàëüíûõ óäîáðåíèé (ñïåêòð ðàçìåðîâ 
è ôîðìû ãðàíóë, ñûïó÷åñòè), ñîñòîÿíèÿ ðå-
ëüåôà ïîëÿ, âûðàâíåííîñòè ïî÷âû, ñêîðîñòè 
âåòðà, êâàëèôèêàöèè ìåõàíèçàòîðà è åãî äî-
áðîñîâåñòíîñòè (ñòðîãîå ñîáëþäåíèå çàäàííîé 
ñêîðîñòè äâèæåíèÿ), ðàáî÷åé ñêîðîñòè è ò. ä.

Î÷åâèäíî, ÷òîáû âíåñòè ìèíåðàëüíûå óäî-
áðåíèÿ ñ äîïóñòèìîé íåðàâíîìåðíîñòüþ (äî-
ïóñòèìûé êîýôôèöèåíò âàðèàöèè äëÿ àçîòíûõ 
óäîáðåíèé ±10 %, äëÿ êàëèéíûõ è ôîñôîðíûõ 
±20 %) öåíòðîáåæíûìè ðàáî÷èìè îðãàíàìè 
íåîáõîäèìî ñòðîãî âûïîëíÿòü òðåáîâàíèÿ ðå-
ãëàìåíòà âûïîëíåíèÿ ðàáîò.

Îòñóòñòâèå ìàðêåðíûõ óñòðîéñòâ íà ìà-
øèíàõ äëÿ âíåñåíèÿ óäîáðåíèé è ïåñòèöèäîâ 
ïðèâîäèò ê íàðóøåíèÿì îïòèìàëüíîãî ïåðå-
êðûòèÿ ñìåæíûõ ïðîõîäîâ è, êàê ñëåäñòâèå, 
ê èçìåíåíèþ íîðì âíåñåíèÿ è ðîñòó íåðàâíî-
ìåðíîñòè ðàñïðåäåëåíèÿ.

Èññëåäîâàíèÿìè óñòàíîâëåíî, ÷òî ïðè îò-
ñóòñòâèè ñëåäîóêàçàòåëåé íà øèðîêîçàõâàò-
íûõ ìàøèíàõ äëÿ âíåñåíèÿ óäîáðåíèé äàæå 
îïûòíûé, äîáðîñîâåñòíûé ìåõàíèçàòîð ìîæåò 
îñòàâëÿòü îãðåõè è ïåðåêðûòèÿ ñòûêîâûõ ïðî-
õîäîâ øèðèíîé îò 4 äî 8 ì. Â ïîñëåäíèå ãîäû 
â ìèðîâîé ïðàêòèêå íàìåòèëàñü òåíäåíöèÿ èñ-
ïîëüçîâàíèÿ ñèñòåì ïàðàëëåëüíîãî âîæäåíèÿ 
ñ ïðèìåíåíèåì ñïóòíèêîâîé íàâèãàöèè, êîòî-
ðûå óæå õîðîøî çàðåêîìåíäîâàëè ñåáÿ â íåêî-
òîðûõ õîçÿéñòâàõ ñòðàíû.

Ïðè óïðàâëåíèè òåõíèêîé, îñíàùåííîé ñè-
ñòåìîé ïàðàëëåëüíîãî âîæäåíèÿ ñ èñïîëüçî-
âàíèåì ñïóòíèêîâîé íàâèãàöèè, ìåõàíèçàòîð 
÷óâñòâóåò ñåáÿ êîìôîðòíåå è ìåíüøå óñòàåò, 
èìååò âîçìîæíîñòü âåñòè ìàøèíó, îïèðà-
ÿñü íå íà âíåøíèå îðèåíòèðû, à íà ïîêàçàíèÿ 
ïðèáîðîâ, ÷òî ïîâûøàåò êà÷åñòâî è ñêîðîñòü 
ðàáîòû.

Îäíàêî, êàê ïîêàçûâàåò ïðàêòèêà, äàííàÿ 
ñèñòåìà íå äàåò ýêîíîìè÷åñêîãî ýôôåêòà 
â ìàëûõ ôåðìåðñêèõ õîçÿéñòâàõ èç-çà äîðîãî-
âèçíû îáîðóäîâàíèÿ è ðàçìåðîâ ïîëåé. Êðîìå 
òîãî, ñèñòåìîé ïàðàëëåëüíîãî âîæäåíèÿ íå-
âîçìîæíî îïðåäåëèòü âåëè÷èíó îòêëîíåíèÿ 
ìåæäó øèðèíîé çàõâàòà è øèðèíîé ðàçáðàñû-
âàíèÿ öåíòðîáåæíûìè àïïàðàòàìè (ðèñ. 1).

Äëÿ óñòðàíåíèÿ îøèáêè ïåðåêðûòèÿ è âñåõ 
åå íåáëàãîïðèÿòíûõ ïîñëåäñòâèé ïðåäëàãàåòñÿ 
èñïîëüçîâàòü ïðîñòîé è äåøåâûé óíèâåðñàëü-
íûé ïåííûé ìàðêåð ÌÏÓ-1.

Êàê ñèñòåìà ïàðàëëåëüíîãî âîæäåíèÿ, òàê 
èñïîëüçîâàíèå ðàçëè÷íûõ ìàðêåðîâ è ñëåäî-
óêàçàòåëåé íå â ñîñòîÿíèè èñêëþ÷èòü íåðàâíî-
ìåðíîñòü âíåñåíèÿ ìèíåðàëüíûõ óäîáðåíèé 
â ñòûêîâûõ ñìåæíûõ ïðîõîäàõ àãðåãàòà. 

Äëÿ ñíèæåíèÿ âåëè÷èíû ñîîòíîøåíèÿ 
ìåæäó øèðèíîé çàõâàòà è øèðèíîé ðàçáðàñû-
âàíèÿ ïðè ðàáîòå öåíòðîáåæíîãî ðàçáðàñûâà-
òåëÿ íàìè ðàçðàáîòàíî óñòðîéñòâî äëÿ âûðàâ-
íèâàíèÿ ýòîãî ñîîòíîøåíèÿ.

Êàê óòâåðæäàþò ðÿä àâòîðîâ [5, 6], öåí-
òðîáåæíûé àïïàðàò (â ñâÿçè ñ îñîáåííîñòÿìè 
ïðîöåññà ìåòàíèÿ ÷àñòèö, ïðèñóùèìè ýòîìó 
óñòðîéñòâó) îáëàäàåò ñâîéñòâîì åñòåñòâåííîé 
íåðàâíîìåðíîñòè ðàñïðåäåëåíèÿ óäîáðåíèé 
ïî øèðèíå ïîëîñû âíåñåíèÿ.
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