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Ïðîâåäåííûé àíàëèç è ðåçóëüòàòû èññëåäîâàíèé ïîêàçàëè, ÷òî êàæäûé òåõíîëîãè÷åñêèé ïðîöåññ îöåíèâàåòñÿ 
íåñêîëüêèìè ïîêàçàòåëÿìè: êîýôôèöèåíòîì âàðèàöèè ãëóáèíû çàäåëêè ñåìÿí, ÷àñòîòíîñòüþ îäíîçåðíîâîé ïî-
äà÷è, ñòåïåíüþ êðîøåíèÿ ïî÷âû, ñòåïåíü âûíîñà âëàæíîé ïî÷âû íà äíåâíóþ ïîâåðõíîñòü è ò.ä. Èíòåãðàëüíîãî 
ïîêàçàòåëÿ îöåíêè êà÷åñòâà âûïîëíåíèÿ òåõíîëîãè÷åñêèõ ïðîöåññîâ íåò. Äëÿ ðåøåíèÿ ýòîé ïðîáëåìû ïðåä-
ëàãàåòñÿ àíàëèòè÷åñêàÿ çàâèñèìîñòü ïîêàçàòåëÿ ðåçóëüòàòèâíîñòè, â êîòîðîé ó÷èòûâàþòñÿ âñå îïðåäåëÿþùèå 
ôàêòîðû äëÿ êàæäîãî òåõíîëîãè÷åñêîãî ïðîöåññà. Ïîêàçàòåëü ðåçóëüòàòèâíîñòè èìååò öèôðîâîå çíà÷åíèå, îò 
0,4 äî 0,9, îïðåäåëÿþùåå êà÷åñòâî âûïîëíåíèÿ òåõíîëîãè÷åñêîãî ïðîöåññà: íåóäîâëåòâîðèòåëüíîå, óäîâëåò-
âîðèòåëüíîå, õîðîøåå. Êðîìå òîãî, ìîæíî ÷åòêî îáîçíà÷èòü ôàêòîðû, òðåáóþùèå óëó÷øåíèÿ, ïîâûøàþùèå 
ïîêàçàòåëü ðåçóëüòàòèâíîñòè.
Êëþ÷åâûå ñëîâà: ïðîöåññ, òåõíîëîãèÿ, ïîñåâ, îáðàáîòêà ïî÷âû, ïîêàçàòåëü.

The analysis and the results showed that the technological process depends on several factors: the coefficient of 
variation of depth of seeding, the frequency of single-seed feed, the degree of soil crumbling, the degree of removal 
of moist soil to the surface, etc. There is no integral indicator for assessing the quality of technological process per-
formance. To solve this problem, an analytical dependence of the performance indicator is proposed. It takes into 
account all the determining factors for each process. The performance indicator has a digital value from 0,4 to 0,9, 
which determines the quality of the technological process: unsatisfactory, satisfactory, good. In addition, it is possible 
to clearly identify the factors, which increase the performance indicator, that need to be improved.
Keywords: process, technology, sowing, tillage, indicator.
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Öåëü èññëåäîâàíèÿ 
Èçûñêàòü èíòåãðàëüíûé ïîêàçàòåëü, îñó-

ùåñòâëÿþùèé êîìïëåêñíóþ îöåíêó êà÷åñòâà 
âûïîëíåíèÿ òåõíîëîãè÷åñêîãî ïðîöåññà.

Ìàòåðèàëû è ìåòîäû 
Äàííûå àãðîòåõíè÷åñêèõ òðåáîâàíèé ê 

òåõíîëîãè÷åñêèì ïðîöåññàì, ìàòåðèàëû 
ñòàòåé, ìåòîäû êîìïëåêñíîãî àíàëèçà.

Ðåçóëüòàòû è îáñóæäåíèå
Ðîñò è ðàçâèòèå ðàñòåíèé, íàêîïëåíèå ïðî-

äóêòèâíîñòè îñóùåñòâëÿåòñÿ ïðè âîçäåëûâà-
íèè ïðîïàøíûõ êóëüòóð, âîò ïî÷åìó íàìè ïðî-
âåäåíû èññëåäîâàíèÿ è äàþòñÿ ðåêîìåíäàöèè 
ïî òåõíîëîãèÿì è òåõíè÷åñêèì ñðåäñòâàì äëÿ 
âîçäåëûâàíèÿ ïðîïàøíûõ êóëüòóð (ðèñ. 1).

Îöåíêà ýôôåêòèâíîñòè âûïîëíåíèÿ òåõíî-
ëîãè÷åñêîãî ïðîöåññà âåäåòñÿ ïî íåñêîëüêèì 
ïîêàçàòåëÿì. Íåîáõîäèìî îïðåäåëèòü èíòå-
ãðàëüíûé îöåíî÷íûé ïîêàçàòåëü äëÿ âñåãî ïðî-
öåññà.

Òàêîé ïîêàçàòåëü ìîæåò áûòü ïðåäñòàâëåí â 
âèäå ñëåäóþùåé çàâèñèìîñòè:

1 2 3 4 5

1 1 1 1 1
x x x x x

 
     

 
ð ïÏ Ê ,

ãäå Ï
ð
 – ïîêàçàòåëü ðåçóëüòàòèâíîñòè òåõíîëî-

ãè÷åñêîãî ïðîöåññà; x
1
 … x

2
 – çíà÷åíèÿ ôàêòî-

ðîâ, îöåíèâàþùèõ òåõíîëîãè÷åñêèé ïðîöåññ, 
%; Ê

ï
 – êîýôôèöèåíò ïðîïîðöèîíàëüíîñòè.

Êîýôôèöèåíò ïðîïîðöèîíàëüíîñòè Ê
ï
 îï-

ðå äåëÿåòñÿ ñóììîé çíà÷åíèé ôàêòîðîâ: 
x

1
 + x

2
 + x

3
 + x

4
 + x

5
. Åñëè ñóììà äîñòèãàåò çíà-

÷åíèÿ ˂ 100 – Ê
ï
 = 0,5; 100…140 – 2; 140…180 – 3;

180…220 – 4; ˃ 220 – 5.
Ïîêàçàòåëü ðåçóëüòàòèâíîñòè äàåò îöåíêó 

êà÷åñòâà âûïîëíåíèÿ òåõíîëîãè÷åñêîãî ïðî-
öåññà â öèôðîâîì çíà÷åíèè. Ïðè Ï

ð
 < 0,5 êà-

÷åñòâî íåóäîâëåòâîðèòåëüíîå, îò 0,5 äî 0,7 – 
óäîâëåòâîðèòåëüíîå, ˃ 0,7 – õîðîøåå.

Îïðåäåëèì Ï
ð
 äëÿ îñíîâíûõ òåõíîëîãè÷å-

ñêèõ ïðîöåññîâ.

Ïðåäïîñåâíàÿ îáðàáîòêà ïî÷âû
Äëÿ îöåíêè êà÷åñòâà ïðåäïîñåâíîé îáðàáîò-

êè ïî÷âû èñïîëüçóþòñÿ ñëåäóþùèå ôàêòîðû: 
Ñ

ê
 – ñòåïåíü êðîøåíèÿ ïî÷âû, %; Ñ

ââ
 – ñòåïåíü 

âûíîñà âëàæíîé ïî÷âû íà äíåâíóþ ïîâåðõ-
íîñòü, %; Ñ

âã
 – ñòåïåíü âàðèàöèè ãëóáèíû îá-

ðàáîòêè ïî÷âû, %; Ñ
âï

 – ñòåïåíü âûðàâíåííî-
ñòè ïîâåðõíîñòè ïî÷âû, %;

Òîãäà: 

1 1 1 1
C C C C

 
    

 
ðï ïï

ê ââ âï âã

Ï Ê ,

ãäå Ï
ðï

 – ïîêàçàòåëü ðåçóëüòàòèâíîñòè òåõíîëîãè-
÷åñêîãî ïðîöåññà; Ê

ïï
 – êîýôôèöèåíò ïðîïîðöèî-

íàëüíîñòè äëÿ ïðåäïîñåâíîé îáðàáîòêè ïî÷âû.
Ïî àãðîòåõíè÷åñêèì òðåáîâàíèÿì:
Ñ

ê
 = 80 %; Ñ

ââ
 = 20 %; Ñ

âã
 = 10 %; 

Ñ
âï

 = 90 %; Ê
ïï

 = 4.
Òîãäà: 

1 1 1 14 0,69.
80 20 10 90

      
 

ðïÏ

Ïðè óëó÷øåíèè êà÷åñòâåííûõ ïîêàçàòåëåé:
Ñ

ê
 = 85 %; Ñ

ââ
 = 15 %; Ñ

âã
 = 8 %; 

Ñ
âï

 = 90 %; Ê
ïï

 = 4.

15
1 1 1 14 0,86.

90885
      
 

ðïÏ

Ïðîèñõîäèò óâåëè÷åíèå ïîêàçàòåëÿ ðåçóëü-
òàòèâíîñòè ïðîöåññà ïðåäïîñåâíîé îáðàáîòêè 
ïî÷âû.

Ïîñåâ
Îöåíêà òåõíîëîãè÷åñêîãî ïðîöåññà âûñåâà 

è çàäåëêè âåäåòñÿ ïî ñëåäóþùèì ôàêòîðàì:
×

ï
 – ÷àñòîòíîñòü ïðîïóñêîâ, %;

×
î
 – ÷àñòîòíîñòü îäíîçåðíîâîé ïîäà÷è, %;

Ê
ã
 – êîýôôèöèåíò âàðèàöèè ãëóáèíû çàäåë-

êè ñåìåíè, %;
Ê

ø
 – êîýôôèöèåíò âàðèàöèè øàãà ïîñåâà, %;

Ï
ê
 – äîëÿ ïîâåðõíîñòè ñåìåíè, ñîïðèêàñàþ-

ùèåñÿ ñ ïî÷âîé (ïëîòíîñòü êîíòàêòà), %;
Ï

ðâ
 – ïîêàçàòåëü ðåçóëüòàòèâíîñòè ïðîöåññà 

âûñåâà;
Ê

ïâ
 – êîýôôèöèåíò ïðîïîðöèîíàëüíîñòè 

äëÿ âûñåâà.
Îòñþäà: 

1 1 1 1 
    

 
ðâ ïâ

ï î ã ê

Ï Ê
× × Ê Ï

.

Âíà÷àëå ðàñ÷åò âåäåòñÿ ïî äàííûì àãðîòåõ-
íè÷åñêèì òðåáîâàíèÿì:

×
ï
 = 2 %; ×

î
 = 2 %; Ê

ã
 = 10 %; 

Ê
ø
 = 20 %; Ï

ê
 = 60 %; Ê

ïâ
 = 0,5.

1 1 1 1 10,5 0,58.
20 602 2 10

       
 

ðâÏ

Ïðè óñëîâèè ïîâûøåíèÿ êà÷åñòâåííûõ ïî-
êàçàòåëåé:

×
ï
 = 1,5 %; ×

î
 = 1,5 %; Ê

ã
 = 10 %; 

Ê
ø
 = 20 %; Ï

ê
 = 70 %.
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 à á

â

Ðèñ. 1. Ñõåìà äðåâà èííîâàöèé: 
à – äëÿ ïðåäïîñåâíîé îáðàáîòêè ïî÷âû; á – äëÿ ïîñåâà; â – äëÿ óõîäà çà ðàñòåíèÿìè



ISSN 0321-4443 Òðàêòîðû è ñåëüõîçìàøèíû, ¹ 3, 2019

Ý
Ê

Î
Í

Î
Ì

È
Ê

À
, 

Î
Ð

Ã
À

Í
È

Ç
À

Ö
È

ß
 È

 Ò
Å

Õ
Í

Î
Ë

Î
Ã

È
ß

 Ï
Ð

Î
È

Ç
Â

Î
Ä

Ñ
Ò

Â
À

Ðóäåíêî Í.Å., Êóëàåâ Å.Â., Ðóäåíêî Â.Í., Íîñîâ È.À.

94

1,5 1,5 1
1 1 1 1 10,5 0,79.

20 700
 

      
 

ðâÏ

Ïîêàçàòåëü ðåçóëüòàòèâíîñòè âûðîñ.

Ìåæäóðÿäíàÿ îáðàáîòêà ïî÷âû
Îöåíèâàåòñÿ ôàêòîðàìè:
Ñ

ê
 – ñòåïåíü êðîøåíèÿ ïî÷âû, %;

Ñ
ââ

 – ñòåïåíü âûíîñà âëàæíîé ïî÷âû íà 
äíåâíóþ ïîâåðõíîñòü, %;

Ñ
âï

 – ñòåïåíü âûðàâíåííîñòè ïîâåðõíîñòè 
ïî÷âû, %;

Ê
ïè

 – êîýôôèöèåíò ïëîùàäè èñïàðåíèÿ 
ïî÷âû, îïðåäåëÿåòñÿ ïî âåëè÷èíå çàùèòíîé 
çîíû %;

Ê
íð

 – êîëè÷åñòâî íåïîäðåçàííûõ ðàñòåíèé, 
ôàêòè÷åñêîå êîëè÷åñòâî ðàñòåíèé, %;

Ï
ðì

 – ïîêàçàòåëü ðåçóëüòàòèâíîñòè ïðîöåñ-
ñà ìåæäóðÿäíîé îáðàáîòêè ïî÷âû;

Ê
ïì

 – êîýôôèöèåíò ïðîïîðöèîíàëüíîñòè 
äëÿ ìåæäóðÿäíîé îáðàáîòêè ïî÷âû.

Òîãäà: 

1 1 1 1 1 
      

 
ðì ïì

ê ââ âï ïí íð

Ï Ê
Ñ Ñ Ñ Ê Ê

.

Â ñîîòâåòñòâèè ñ àãðîòåõíè÷åñêèìè òðåáî-
âàíèÿìè:

Ñ
ê
 = 80 %; Ñ

ââ
 = 20 %; Ñ

âï
 = 90 %; 

Ê
ïè

 = 30 %; Ê
íð

 = 97; Ê
ïì

 = 5.
Ïîëó÷èì:

1 1 1 1 15 0,60.
28 0 90 90 2 8 7

       
 

ðìÏ

Ïðè óëó÷øåíèè êà÷åñòâåííûõ ïîêàçàòåëåé:
Ñ

ê
 = 85 %; Ñ

ââ
 = 15 %; Ê

ïè
 = 15 %; Ê

íð
 = 98 %.

80 15 90 1
1 1 1 1 15 0,83.

95 8
       
 

ðìÏ

Ïîêàçàòåëü  ðåçóëüòàòèâíîñòè ìåæäóðÿäíîé 
îáðàáîòêè ñóùåñòâåííî ïîâûøàåòñÿ.

Âûâîäû
Ïðåäëàãàåìûé ïîêàçàòåëü ðåçóëüòàòèâíî-

ñòè äàåò âîçìîæíîñòü êîìïëåêñíî îöåíèâàòü 
êà÷åñòâî âûïîëíåíèÿ òåõíîëîãè÷åñêîãî ïðî-
öåññà. Öèôðîâîå çíà÷åíèå ïîêàçàòåëÿ ïîçâîëÿ-
åò èñïîëüçîâàòü ôàêòîðû, ïîâûøàþùèå ýôôåê-
òèâíîñòü òåõíîëîãè÷åñêîãî ïðîöåññà.
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