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Â ñîâðåìåííîì ñåëüñêîõîçÿéñòâåííîì ïðîèçâîäñòâå, îñîáåííî â çîíàõ íåäîñòàòî÷íîãî óâëàæíåíèÿ, øèðî-
êîå ïðèìåíåíèå ïîëó÷èëè èãîëü÷àòûå áîðîíû-ìîòûãè è çóáîâûå áîðîíû. Íàçíà÷åíèå ýòèõ ãðóïï îðóäèé â 
öåëîì ñõîæå, îäíàêî èìåþòñÿ è îòäåëüíûå ôóíêöèîíàëüíûå îñîáåííîñòè. Èõ çíàíèå, âëàäåíèå îáúåêòèâíîé 
èíôîðìàöèåé î ïîòðåáèòåëüñêèõ õàðàêòåðèñòèêàõ ýòèõ îðóäèé ïîçâîëèò ñôîðìèðîâàòü áîëåå ðàöèîíàëüíóþ 
ñòðóêòóðó ïàðêà ìàøèí ñåëüñêîõîçÿéñòâåííûõ ïðåäïðèÿòèé, îðãàíèçîâàòü èõ ýôôåêòèâíóþ ýêñïëóàòàöèþ è 
áóäåò ñïîñîáñòâîâàòü äàëüíåéøåìó ñîâåðøåíñòâîâàíèþ êîíñòðóêöèé ñàìèõ îðóäèé. Öåëüþ ïðåäñòàâëåííîãî 
èññëåäîâàíèÿ ÿâëÿåòñÿ îáîáùåííûé ñðàâíèòåëüíûé àíàëèç ýêñïëóàòàöèîííî-ýêîíîìè÷åñêèõ õàðàêòåðèñòèê è 
àãðîòåõíè÷åñêèõ ïîêàçàòåëåé ðàáîòû èãîëü÷àòûõ áîðîí-ìîòûã è çóáîâûõ áîðîí. Äëÿ äîñòèæåíèÿ ïîñòàâëåí-
íîé öåëè â ðàìêàõ èññëåäîâàíèÿ áûë ïðîâåäåí ñáîð èíôîðìàöèè îá îñíîâíûõ ýêñïëóàòàöèîííûõ è àãðîòåõíè-
÷åñêèõ õàðàêòåðèñòèêàõ çóáîâûõ áîðîí è áîðîí-ìîòûã, ïðîõîäèâøèõ èñïûòàíèÿ íà ìàøèííî-èñïûòàòåëüíûõ 
ñòàíöèÿõ íàøåé ñòðàíû. Àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ ïîçâîëèë çàêëþ÷èòü, ÷òî ïðèìåíåíèå èãîëü÷àòûõ áî-
ðîí ïî ñðàâíåíèþ ñ çóáîâûìè îáåñïå÷èâàåò ïîâûøåíèå ïðîèçâîäèòåëüíîñòè àãðåãàòîâ â ñðåäíåì íà 13…20 %, 
ñíèæåíèå ãðåáíèñòîñòè ïîâåðõíîñòè ïîëÿ – íà 15 % (3 ìì), ïîâûøåíèå êðîøåíèÿ ïî÷âû íà 7 %. Â ðàâíûõ óñ-
ëîâèÿõ áîðîíû-ìîòûãè ïîâðåæäàþò â 3…7 ðàç ìåíüøå êóëüòóðíûõ ðàñòåíèé, ÷åì çóáîâûå áîðîíû. Ïî ðàñõîäó 
òîïëèâà è íåðàâíîìåðíîñòè ãëóáèíû îáðàáîòêè ïî÷âû àãðåãàòû ñ èãîëü÷àòûìè è çóáîâûìè áîðîíàìè îáåñïå-
÷èëè ïðèìåðíî îäèíàêîâûå ïîêàçàòåëè ðàáîòû. Ïðè ýòîì áîðîíû-ìîòûãè â 1,83 ðàçà áîëåå ìåòàëëîåìêè, ÷åì 
çóáîâûå, è áîëåå òðóäîåìêè â îáñëóæèâàíèè. Â öåëîì ìîæíî çàêëþ÷èòü, ÷òî ýêñïëóàòàöèîííûå õàðàêòåðèñòè-
êè è àãðîòåõíè÷åñêèå ïîêàçàòåëè ðàáîòû èãîëü÷àòûõ áîðîí âûøå, ÷åì çóáîâûõ, îäíàêî, ýêîíîìè÷åñêèå – íèæå.
Êëþ÷åâûå ñëîâà: èãîëü÷àòàÿ áîðîíà-ìîòûãà, çóáîâàÿ áîðîíà, ïîòðåáèòåëüñêèå õàðàêòåðèñòèêè, ïðîòîêîëû èñ-
ïûòàíèé, àíàëèç, óäåëüíûé ðàñõîä òîïëèâà, ìàññà, ïðîèçâîäèòåëüíîñòü, àãðîòåõíè÷åñêèå ïîêàçàòåëè ðàáîòû.

In modern agricultural production, especially in areas of insufficient moisture, needle harrows-hoes and tooth har-
rows are widely used. The purpose of these groups of tools are generally alike, however, there are separate functional 
features. Their knowledge, possession of objective information on consumer characteristics of these tools will allow 
to form more rational structure of Park of cars of the agricultural enterprises, to organize their effective operation 
and will promote further improvement of designs of tools. The aim of the present study is a generalized compara-
tive analysis of operational and economic characteristics and agrotechnical performance of needle harrows-hoes and 
tooth harrows. To achieve this goal, the study collected information about the main operational and agrotechnical 
characteristics of tooth harrows and harrow-hoes that were tested at the machine-testing stations of our country. The 
analysis of the obtained results allowed to conclude that the use of needle harrows in comparison with tooth harrows 
provides an increase in the productivity of aggregates by an average of 13...20 %, a decrease in the field surface crests 
by 15 % (3 mm), an increase in soil crumbling by 7 %. In equal conditions harrows-hoes damage 3...7 times less cul-
tivated plants than tooth harrows. The fuel consumption and the uneven depth of tillage aggregates with a needle and 
Zubov harrows provided approximately the same performance. At the same time harrows hoes 1,83 times more metal 
than tooth and more labor-intensive in service. In General, it can be concluded that the performance characteristics 
and agrotechnical performance of needle harrows are higher than the ones, however, economic-lower.
Keywords: needle harrow-hoe, tooth harrow, consumer characteristics, test reports, analysis, specific fuel consump-
tion, weight, performance, agrotechnical performance.
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 Ââåäåíèå
Îáðàáîòêà ïî÷âû – âàæíàÿ ñîñòàâëÿþùàÿ 

áîëüøèíñòâà òåõíîëîãèé ðàñòåíèåâîäñòâà, ñó-
ùåñòâåííî âëèÿþùàÿ íà èõ ýôôåêòèâíîñòü [1].

Â ñîâðåìåííîì ñåëüñêîõîçÿéñòâåííîì ïðî-
èçâîäñòâå, îñîáåííî â çîíàõ íåäîñòàòî÷íîãî óâ-
ëàæíåíèÿ, øèðîêîå ïðèìåíåíèå ïîëó÷èëè òàêèå 
îðóäèÿ äëÿ ïîâåðõíîñòíîé îáðàáîòêè ïî÷âû, êàê 
èãîëü÷àòûå áîðîíû-ìîòûãè è çóáîâûå áîðîíû (ñ 
æåñòêèìè èëè ïðóæèííûìè çóáüÿìè). Íåñìî-
òðÿ íà ñóùåñòâåííûå ðàçëè÷èÿ òåõíîëîãè÷å-
ñêèõ ïðîöåññîâ, íàçíà÷åíèå ýòèõ ãðóïï îðóäèé 
â öåëîì ñõîæå – ðûõëåíèå ïî÷âû íà íåáîëüøóþ 
ãëóáèíó (3…8 ñì), âûðàâíèâàíèå ïîâåðõíîñòè 
ïîëÿ, óíè÷òîæåíèå ñëàáî óêîðåíèâøèõñÿ ñîð-
íÿêîâ. Â ðàìêàõ áåçîòâàëüíûõ è äàæå íóëåâûõ 
òåõíîëîãèé îíè ñïîñîáñòâóþò ñîõðàíåíèþ è 
ðàâíîìåðíîìó ðàñïðåäåëåíèþ ïî ïîâåðõíîñòè 
ïîëÿ ðàñòèòåëüíûõ îñòàòêîâ, ñíèæàþùèõ âåðî-
ÿòíîñòü îáðàçîâàíèÿ âîäíîé è âåòðîâîé ýðîçèè, 
ó÷àñòâóþùèõ â ïðîöåññàõ òåðìîðåãóëÿöèè, íà-
êîïëåíèÿ è ñîõðàíåíèÿ ïî÷âåííîé âëàãè. È òå è 
äðóãèå îðóäèÿ ìîãóò èñïîëüçîâàòüñÿ íå òîëüêî 
äëÿ óõîäà çà ïàðàìè è äîïîñåâíîé îáðàáîòêè 
ïî÷âû, íî è äëÿ ïîñëåïîñåâíîé è äàæå ïîñëåâñõî-
äîâîé ñïëîøíîé îáðàáîòêè ó÷àñòêîâ [1–4]. 

Âìåñòå ñ òåì, äëÿ èãîëü÷àòûõ è çóáîâûõ 
áîðîí õàðàêòåðåí è ðÿä ôóíêöèîíàëüíûõ ðàç-
ëè÷èé. Òàê, íàïðèìåð, ïî íåêîòîðûì äàííûì 
ïðè ðåçêîì çàãëóáëåíèè èãëû áîðîíû-ìîòûãè 
â ïî÷âó è äàëåå ïðè åå îáðàòíîì äâèæåíèè ïðî-
èñõîäèò ïðèíóäèòåëüíîå íàãíåòàíèå âîçäóõà â 
âåðõíèå ïî÷âåííûå ñëîè, çà ñ÷åò ÷åãî îíè íà-
ñûùàþòñÿ ñîäåðæàùèìñÿ â âîçäóõå àçîòîì [5]. 
Íåêîòîðûå èññëåäîâàòåëè óòâåðæäàþò, ÷òî 
îäíî ìîòûæåíüå ïî ýôôåêòèâíîñòè àíàëîãè÷-
íî âíåñåíèþ 100 êã/ãà àçîòíûõ óäîáðåíèé [5], 

÷åãî ïðè ïðèìåíåíèè êëàññè÷åñêèõ çóáîâûõ 
áîðîí íå íàáëþäàåòñÿ. Êðîìå òîãî, çà ñ÷åò âåð-
òèêàëüíîé ñîñòàâëÿþùåé äâèæåíèÿ çóáüåâ, áî-
ðîíû-ìîòûãè ìîãóò èñïîëüçîâàòüñÿ â õîëîäíîå 
âðåìÿ ãîäà äëÿ ðàçðóøåíèÿ ëåäÿíîé êîðêè íà 
îçèìûõ êóëüòóðàõ [2]. Çíàíèå òàêèõ ôóíêöèî-
íàëüíûõ îñîáåííîñòåé ñðàâíèâàåìûõ îðóäèé, 
âëàäåíèå îáúåêòèâíîé èíôîðìàöèåé îá èõ 
ïîòðåáèòåëüñêèõ õàðàêòåðèñòèêàõ ïîçâîëèò 
ñôîðìèðîâàòü áîëåå ðàöèîíàëüíóþ ñòðóêòóðó 
ïàðêà ìàøèí ñåëüñêîõîçÿéñòâåííûõ ïðåäïðèÿ-
òèé, îðãàíèçîâàòü èõ ýôôåêòèâíóþ ýêñïëóàòà-
öèþ è áóäåò ñïîñîáñòâîâàòü äàëüíåéøåìó ñî-
âåðøåíñòâîâàíèþ êîíñòðóêöèé ñàìèõ îðóäèé.

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ îáîáùåííûé 

ñðàâíèòåëüíûé àíàëèç ýêñïëóàòàöèîííî-ýêî-
íîìè÷åñêèõ õàðàêòåðèñòèê è àãðîòåõíè÷åñêèõ 
ïîêàçàòåëåé ðàáîòû èãîëü÷àòûõ áîðîí-ìîòûã è 
çóáîâûõ áîðîí.

Ìåòîäèêà èññëåäîâàíèÿ
Ñëîæíîñòü ñîâìåñòíîé îöåíêè ñðàâíèâàå-

ìûõ îðóäèé ñâÿçàíà ñ ðàçíîîáðàçèåì èõ êîí-
ñòðóêöèé. Íàïðèìåð, èãîëü÷àòûå áîðîíû ïðî-
èçâîäÿòñÿ êàê íàâåñíûìè, òàê è ïðèöåïíûìè, ñ 
øèðèíîé çàõâàòà îò 3 äî 21 ì (ðèñ. 1). Ïðè ýòîì 
îíè ìîãóò ñóùåñòâåííî ðàçëè÷àòüñÿ óñòðîé-
ñòâîì è ïàðàìåòðàìè ðàñïîëîæåíèÿ ðàáî÷èõ 
îðãàíîâ [4], à òàêæå âåëè÷èíîé äàâëåíèÿ, ïðè-
õîäÿùåãîñÿ íà îäèí çóá. Â ïîëíîé ìåðå ýòî îò-
íîñèòñÿ è ê çóáîâûì áîðîíàì, êîòîðûå ìîãóò 
âûïóñêàòüñÿ êàê â øèðîêîçàõâàòíîì, òàê è ìî-
äóëüíîì âàðèàíòàõ è ïðè ýòîì ñóùåñòâåííî 
ðîçíèòüñÿ êîíñòðóêöèåé çóáüåâ (ðèñ. 2).

Ðèñ. 1. Èãîëü÷àòûå áîðîíû-ìîòûãè: 
à – ðîòàöèîííàÿ áîðîíà «ÀÃÐÈÑÒÀÐ Ñóïåð» ÐÁÀ-21 (ÎÎÎ «ÀÃÐÈÑÒÎ», ã. Ñòàâðîïîëü); 

á – áîðîíà èãîëü÷àòàÿ ãèäðîôèöèðîâàííàÿ ÁÈÃ-3À
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Àíàëèç õàðàêòåðèñòèê ñðàâíèâàåìûõ 
ãðóïï îðóäèé äîïîëíèòåëüíî óñëîæíÿåòñÿ 
òåì, ÷òî èññëåäóåìûå ïî÷âîîáðàáàòûâàþùèå 
àãðåãàòû – ñëîæíûå äèíàìè÷åñêèå ñèñòåìû, 
óñëîâèÿ ýêñïëóàòàöèè êîòîðûõ íîñÿò ñòîõà-
ñòè÷åñêèé õàðàêòåð. Â ñâÿçè ñ ýòèì íàèáî-
ëåå ïîëíàÿ è äîñòîâåðíàÿ èíôîðìàöèÿ î íèõ 
ìîæåò áûòü ïîëó÷åíà òîëüêî ïóòåì îáîáùåí-
íîãî àíàëèçà ðåçóëüòàòîâ ýêñïåðèìåíòàëüíûõ 
èññëåäîâàíèé è ïîêàçàòåëåé ïðîèçâîäñòâåí-
íîé äåÿòåëüíîñòè. Ïðè ýòîì ïîëó÷åííûå 
äàííûå áóäóò èìåòü âåðîÿòíîñòíûé õàðàêòåð, 
ëèøü ïðèáëèçèòåëüíî õàðàêòåðèçóÿ ïðîòåêà-
íèå ðåàëüíûõ ïðîöåññîâ

Â ðàìêàõ èññëåäîâàíèÿ áûë ïðîâåäåí ñáîð 
èíôîðìàöèè îá îñíîâíûõ ýêñïëóàòàöèîííûõ è 
àãðîòåõíè÷åñêèõ õàðàêòåðèñòèêàõ øåñòè çóáî-
âûõ áîðîí è øåñòè áîðîí-ìîòûã, ïðîõîäèâøèõ 
èñïûòàíèÿ íà ìàøèííî-èñïûòàòåëüíûõ ñòàí-
öèÿõ íàøåé ñòðàíû [6, 7], ÷òî ïîçâîëèëî ïîëó-
÷èòü äîñòàòî÷íî øèðîêèé ñïåêòð îáúåêòèâíûõ 
ïîêàçàòåëåé, õàðàêòåðèçóþùèõ ðàáîòó àãðå-
ãàòîâ. Ñ ó÷åòîì ðàçëè÷íûõ ôîíîâ è ðåæèìîâ 
ïðîâåäåíèÿ èñïûòàíèé êîíå÷íîå ÷èñëî îïûòîâ 
ïðè èññëåäîâàíèè ðàáîòû çóáîâûõ áîðîí ñî-
ñòàâèëî 12 øò., èãîëü÷àòûõ áîðîí – 15 øò. Âñå 
îðóäèÿ îòíîñèëèñü ê áåññöåïî÷íûì, èõ ðàáî-
÷àÿ øèðèíà âàðüèðîâàëàñü îò 8,8 äî 24,6 ì.

Ïðè ýòîì ôèêñèðîâàëèñü ñëåäóþùèå ïîêà-
çàòåëè:

V
p
 – ðàáî÷àÿ ñêîðîñòü àãðåãàòà, êì/÷;

Â
ð
 – ðàáî÷àÿ øèðèíà îðóäèÿ, ì;

W
o
 – ïðîèçâîäèòåëüíîñòü àãðåãàòà çà ÷àñ îñ-

íîâíîãî âðåìåíè, ãà/÷;
W

ý
 – ïðîèçâîäèòåëüíîñòü àãðåãàòà çà ÷àñ 

ýêñïëóàòàöèîííîãî âðåìåíè, ãà/÷;
q

óä
 – óäåëüíûé ðàñõîä òîïëèâà, êã/ãà;

ÒÅÒÎ – òðóäîåìêîñòü åæåñìåííîãî òåõíè-
÷åñêîãî îáñëóæèâàíèÿ îðóäèÿ, ÷åë.-÷.;

m – ìàññà îðóäèÿ, êã;
à

ñð
 – ñðåäíÿÿ ãëóáèíà îáðàáîòêè ïî÷âû, ñì;

σ
à
 – ñòàíäàðòíîå îòêëîíåíèå ãëóáèíû îáðà-

áîòêè, ñì;
Ê – ïîêàçàòåëü êðîøåíèÿ ïî÷âû, %;
Ã – ãðåáíèñòîñòü ïîâåðõíîñòè ïîëÿ, ñì;
ÏÊÐ – ñòåïåíü ïîâðåæäåíèÿ êóëüòóðíûõ 

ðàñòåíèé, %.

Ðåçóëüòàòû èññëåäîâàíèÿ 
è èõ îáñóæäåíèå
Íåêîòîðûå ýêñïëóàòàöèîííûå ïîêàçàòåëè 

ðàáîòû ñðàâíèâàåìûõ áîðîíîâàëüíûõ àãðåãà-
òîâ ïðåäñòàâëåíû â òàáë. 1.

Ïðèâåäåííûå äàííûå ïîçâîëÿþò ñäåëàòü 
ðÿä âûâîäîâ.

 à á

Ðèñ. 2. Çóáîâûå áîðîíû: 
à – øèðîêîçàõâàòíàÿ áîðîíà ÁÒ-18 ñ ïðóæèííûìè çóáüÿìè; 

á – ìîäóëüíàÿ áîðîíà ÁÇÑÑ-1,0 ñ æåñòêèìè çóáüÿìè êâàäðàòíîãî ñå÷åíèÿ

Òàáëèöà 1

Ýêñïëóàòàöèîííûå ïîêàçàòåëè ðàáîòû ñðàâíèâàåìûõ áîðîíîâàëüíûõ àãðåãàòîâ

Òèï
îðóäèé

Óðîâåíü
çíà÷åíèÿ

ïîêàçàòåëÿ
V

p
, êì/÷ Â

ð
, ì W

o
, ãà/÷ W

ý
, ãà/÷ q

óä
,  êã/ãà

Ò ÅÒÎ, 
÷åë.-÷. m, êã

Çóáîâûå 
áîðîíû

ñðåäíåå 10,3 19,1 18,9 10,4 1,4 0,27 3283,3
ìèíèìàëüíîå 6,0 8,8 5,4 4,1 0,8 0,17 810,0
ìàêñèìàëüíîå 15,0 24,6 34,6 19,2 1,7 0,44 5830,0

Áîðîíû-
ìîòûãè

ñðåäíåå 12,1 17,9 21,4 12,5 1,4 0,35 5682,1
ìèíèìàëüíîå 8,5 11,4 12,2 7,8 1,1 0,09 3910,0
ìàêñèìàëüíîå 13,8 20,2 24,7 15,2 2,1 1,40 7315,0
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Èññëåäóåìûå áîðîíû-ìîòûãè â ñðåäíåì îò-
ëè÷àëèñü ìåíüøåé øèðèíîé çàõâàòà, ÷åì çóáî-
âûå, îäíàêî ïðè ýòîì èõ óñðåäíåííàÿ ïðîèçâî-
äèòåëüíîñòü áûëà â 1,13…1,20 ðàçà âûøå. Ýòî 
îáúÿñíÿåòñÿ òåì, ÷òî ñðåäíÿÿ ðàáî÷àÿ ñêîðîñòü 
èãîëü÷àòûõ áîðîí íà 17 % âûøå àíàëîãè÷íîãî 
ïîêàçàòåëÿ äëÿ çóáîâûõ áîðîí.

Ñðåäíèé óäåëüíûé ðàñõîä òîïëèâà äëÿ 
îáåèõ ðàññìàòðèâàåìûõ îïåðàöèé îêàçàëñÿ 
ïðàêòè÷åñêè îäèíàêîâûì.

Êîýôôèöèåíòû èñïîëüçîâàíèÿ âðåìåíè 
ñìåíû äëÿ ñðàâíèâàåìûõ ïî÷âîîáðàáàòûâà-
þùèõ àãðåãàòîâ ðîçíÿòñÿ íåçíà÷èòåëüíî: äëÿ 
àãðåãàòîâ ñ çóáîâûìè áîðîíàìè τ

ñð
 = 0,55, äëÿ 

ìîòûã τ
ñð

 = 0,58. Íåêîòîðàÿ ðàçíèöà ìîæåò áûòü 
îáóñëîâëåíà áîëüøåé øèðèíîé çàõâàòà ïåðâûõ.

Óäåëüíàÿ ìåòàëëîåìêîñòü çóáîâûõ áîðîí – 
171,9 êã/ì, ÷òî â 1,83 ðàçà ìåíüøå àíàëîãè÷íîãî 
ïîêàçàòåëÿ äëÿ èãîëü÷àòûõ áîðîí (314,4 êã/ì). 

Åæåñìåííîå òåõîáñëóæèâàíèå çóáîâûõ 
áîðîí ïî÷òè íà 23 % íèæå òðóäîåìêîñòè ÅÒÎ 
èãîëü÷àòûõ ìîòûã. Ýòî ìîæåò îáúÿñíÿòüñÿ 
áîëåå ñëîæíûì óñòðîéñòâîì è ïîâûøåííîé 
ìåòàëëîåìêîñòüþ ìîòûã.

Â òàáë. 2 ïðèâåäåíû íåêîòîðûå àãðîòåõíè-
÷åñêèå ïîêàçàòåëè ðàáîòû èññëåäóåìûõ àãðåãà-
òîâ. Ýòè äàííûå ïîçâîëÿþò ðåçþìèðîâàòü ñëå-
äóþùåå.

Çóáîâûå áîðîíû îáåñïå÷èâàþò ãëóáèíó 
ðûõëåíèÿ ïî÷òè íà 10 % áîëüøå, ÷åì èãîëü÷à-
òûå. Îäíàêî ïðè ýòîì ñëåäóåò ó÷èòûâàòü, ÷òî 
â àáñîëþòíûõ åäèíèöàõ ðàçíèöà ñîñòàâëÿåò 
âñåãî îêîëî 5 ìì.

Íåðàâíîìåðíîñòü ãëóáèíû îáðàáîòêè ïî÷âû 
äëÿ ñðàâíèâàåìûõ îðóäèé ïðèìåðíî îäèíàêî-
âà – ðàçíèöà íå ïðåâûøàåò 3 % (0,3 ìì).

Áîðîíû-ìîòûãè îáåñïå÷èâàþò áîëåå âû-
ñîêóþ ñòåïåíü êðîøåíèÿ ïî÷âû, ÷åì çóáîâûå 
áîðîíû (îòíîñèòåëüíûé ïîêàçàòåëü áîëüøå íà 
7 %), ïðè ýòîì ãðåáíèñòîñòü ïîâåðõíîñòè ïîëÿ 
â ïåðâîì ñëó÷àå íà 15 % íèæå, õîòÿ ïî àáñî-

ëþòíîìó ïîêàçàòåëþ ðàçíèöà ñîñòàâëÿåò âñåãî 
3 ìì.

Áîðîíû-ìîòûãè ïðè îáðàáîòêå âñõîäîâ îáå-
ñïå÷èâàþò ìåíüøåå ïîâðåæäåíèå êóëüòóðíûõ 
ðàñòåíèé (1,5 %), ÷åì çóáîâûå (2,3 %). Ïðè÷åì 
óñðåäíåííîå çíà÷åíèå ýòîãî ïîêàçàòåëÿ äëÿ 
èãîëü÷àòûõ áîðîí áûëî ïîëó÷åíî ïðè îáðà-
áîòêå êóëüòóð è ñïëîøíîãî ñåâà è ïðîïàøíûõ, 
â òî âðåìÿ êàê çóáîâûå áîðîíû ïðèìåíÿëèñü 
òîëüêî íà âñõîäàõ çåðíîâûõ ñïëîøíîãî ñåâà. 
Áîðîíû-ìîòûãè íà òàêèõ êóëüòóðàõ ïîâðåæäà-
þò âñåãî 0…0,7 % ðàñòåíèé. 

Çàêëþ÷åíèå
Ïðîâåäåííîå èññëåäîâàíèå ïîçâîëÿåò çà-

êëþ÷èòü, ÷òî ïðèìåíåíèå èãîëü÷àòûõ áîðîí ïî 
ñðàâíåíèþ ñ çóáîâûìè îáåñïå÷èâàåò ïîâûøå-
íèå ïðîèçâîäèòåëüíîñòè àãðåãàòîâ â ñðåäíåì 
íà 13…20 %, ñíèæåíèå ãðåáíèñòîñòè ïîâåðõíî-
ñòè ïîëÿ íà 15 % (3 ìì), ïîâûøåíèå êðîøåíèÿ 
ïî÷âû íà 7 %. Â ðàâíûõ óñëîâèÿõ áîðîíû-ìî-
òûãè ïîâðåæäàþò â 3…7 ðàç ìåíüøå êóëüòóð-
íûõ ðàñòåíèé, ÷åì çóáîâûå áîðîíû. Ïî ðàñõîäó 
òîïëèâà è íåðàâíîìåðíîñòè ãëóáèíû îáðàáîò-
êè ïî÷âû àãðåãàòû ñ èãîëü÷àòûìè è çóáîâûìè 
áîðîíàìè îáåñïå÷èëè ïðèìåðíî îäèíàêîâûå 
ïîêàçàòåëè ðàáîòû. Ïðè ýòîì áîðîíû-ìîòûãè 
â 1,83 ðàçà áîëåå ìåòàëëîåìêè, ÷åì çóáîâûå, è 
áîëåå òðóäîåìêè â îáñëóæèâàíèè.

Â öåëîì ìîæíî çàêëþ÷èòü, ÷òî ýêñïëóàòà-
öèîííûå õàðàêòåðèñòèêè è àãðîòåõíè÷åñêèå 
ïîêàçàòåëè ðàáîòû èãîëü÷àòûõ áîðîí âûøå, 
÷åì çóáîâûõ, îäíàêî ýêîíîìè÷åñêèå – íèæå.

Ëèòåðàòóðà
1. Íåñìèÿí À.Þ., Êîáåö Ì.Ã., Äîëæèêîâ Â.Â., 

Ãëàäêèé Ñ.À. Ñðàâíèòåëüíûå õàðàêòåðèñòèêè 
îðóäèé äëÿ ïîâåðõíîñòíîé îáðàáîòêè ïî÷âû // 
Òðàêòîðû è ñåëüõîçìàøèíû. 2014. № 3. Ñ. 23.

2. Êîíèùåâ À.À. Îáîñíîâàíèå ïàðàìåòðîâ ðàáî÷èõ 
îðãàíîâ èãîëü÷àòîé áîðîíû äëÿ îáðàáîòêè ïî÷âû 

Òàáëèöà 2 

Àãðîòåõíè÷åñêèå ïîêàçàòåëè ðàáîòû ñðàâíèâàåìûõ áîðîíîâàëüíûõ àãðåãàòîâ

 Òèï îðóäèé Óðîâåíü çíà÷åíèÿ 
ïîêàçàòåëÿ à

ñð
, ñì σ

à
, ñì Ê, % Ã, ñì ÏÊÐ, %

Çóáîâûå áîðîíû
ñðåäíåå 5,18 1,12 83,5 2,3 2,3

ìèíèìàëüíîå 2,20 0,70 67,9 0,8 1,0
ìàêñèìàëüíîå 8,90 1,90 97,4 4,2 3,0

Áîðîíû-ìîòûãè
ñðåäíåå 4,64 1,15 89,5 2,0 1,5

ìèíèìàëüíîå 3,50 0,61 82,1 1,0 0,0
ìàêñèìàëüíîå 6,43 1,76 96,7 3,3 2,9
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