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ÎÒÐÀÑËÈ ÍÀ ÏÐÈÌÅÐÅ ÍÎÂÎÑÈÁÈÐÑÊÎÉ ÎÁËÀÑÒÈ

STATISTICAL ANALYSIS OF THE RELATIONSHIP BETWEEN INDICATORS OF PRODUCTION IN 
AGRICULTURE AND THE LEVEL OF EDUCATION OF THE MAIN INDUSTRY EXPERTS ON THE 
EXAMPLE OF THE NOVOSIBIRSK REGION

Ðàññìàòðèâàåòñÿ ñòàòèñòè÷åñêèé àíàëèç çàâèñèìîñòè ïîêàçàòåëåé ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîä­
ñòâà îò ÷åëîâå÷åñêîãî êàïèòàëà â Íîâîñèáèðñêîé îáëàñòè. Äëÿ ÷åëîâå÷åñêîãî êàïèòàëà â êà÷åñòâå ïîêà­
çàòåëÿ ïðåäëàãàåòñÿ ÷èñëåííîñòü ðàáîòíèêîâ, èìåþùèõ ïðîôèëüíîå îáðàçîâàíèå. Ïðîâîäèòñÿ ãðàôè­
÷åñêèé àíàëèç èçìåíåíèÿ ýòîãî ïîêàçàòåëÿ çà 2000–2018 ãã. 

Äëÿ ïðîèçâîäñòâà ïðîäóêöèè ñåëüñêîãî õîçÿéñòâà ïðåäëîæåíû ñëåäóþùèå ïîêàçàòåëè: âàëîâûé 
äîõîä ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé â ñòîèìîñòíîì âèäå, ïðèáûëü ñåëüñêîõîçÿéñòâåííûõ îðãà­
íèçàöèé äî íàëîãîîáëîæåíèÿ, ÷èñòàÿ ïðèáûëü ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé, âûðó÷êà ñåëüñêîõî­
çÿéñòâåííûõ îðãàíèçàöèé îò ïðîäàæ â ôàêòè÷åñêèõ öåíàõ, ðåíòàáåëüíîñòü ñåëüñêîõîçÿéñòâåííûõ îðãà­
íèçàöèé, à òàêæå êîëè÷åñòâî ïðèáûëüíûõ è óáûòî÷íûõ ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé. Àíàëîãè÷íî 
ïîêàçàòåëþ ÷èñëåííîñòè ðàáîòíèêîâ, èìåþùèõ ïðîôèëüíîå îáðàçîâàíèå, àíàëèçèðóåòñÿ äèíàìèêà ïî­
êàçàòåëåé ïðîèçâîäñòâà â ïåðèîä 2000–2018 ãã. 

Ïîìèìî âàëîâîãî äîõîäà ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé ãðàôè÷åñêè ïðîàíàëèçèðîâàíû ñî­
ñòàâëÿþùèå âàëîâîãî äîõîäà: ïðîäóêöèÿ æèâîòíîâîäñòâà è ðàñòåíèåâîäñòâà. Äëÿ îïðåäåëåíèÿ ëèíåé­
íûõ ñâÿçåé ìåæäó ïîêàçàòåëÿìè ïðîâåäåí êîððåëÿöèîííûé àíàëèç. Íà åãî îñíîâå âûäåëåíû ïîêàçàòåëè 
ïðîèçâîäñòâà, ñâÿçàííûå ñ ÷èñëåííîñòüþ ðàáîòíèêîâ, èìåþùèõ ïðîôèëüíîå îáðàçîâàíèå. 

Íà îñíîâå ãèïîòåç íàëè÷èÿ òåñíûõ ñâÿçåé ñîñòàâëåíû óðàâíåíèÿ ðåãðåññèè âûðó÷êè îò ïðîäàæ ñ ÷èñ­
ëîì ñïåöèàëèñòîâ ñ âûñøèì ñïåöèàëüíûì îáðàçîâàíèåì, à òàêæå óðàâíåíèå èçìåíåíèÿ ÷èñëà ñïåöèà­
ëèñòîâ ñ âûñøèì ñïåöèàëüíûì îáðàçîâàíèåì âî âðåìåíè
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Statistical analysis of the agricultural production indicators dependence on human capital in the Novosibirsk 
region is considered. For human capital, the number of employees with specialized education is proposed as an 
indicator. For this indicator, a graphical analysis of its changes from 2000 to 2018 has been performed. 

For the production of agricultural products, the following indicators are proposed: gross income of agricul­
tural organizations in value, profit of agricultural organizations before taxation, net profit of agricultural organiza­
tions, revenue of agricultural organizations from sales in actual prices, profitability of agricultural organizations, 
as well as the number of profitable and unprofitable agricultural organizations. Similarly to the number of em­
ployees with specialized education, the analysis of the production indicators dynamics in the period from 2000 
to 2018 is carried out. 

In addition to analyzing the gross income of agricultural organizations, a graphical analysis of the components 
of gross income is given: livestock and crop production. For the determination of linear relationships between all 
indicators of human capital and production a correlation analysis has been carried out. Based on the correlation 
analysis, production indicators that have a strong and strong relationship with the number of employees with 
specialized education are identified. 

Based on the hypotheses of close relationships, the regression equations of sales revenue with the number of 
specialists with higher special education, as well as the equation of the change in the number of specialists with 
higher special education over time, are compiled 

Key words: human capital; number of workers with specialized education; indicators of production of agricultural organiza­
tions; graphical analysis; statistical analysis; personnel potential; correlation; efficiency; profitability; profit

Ââåäåíèå. Ñåëüñêîå õîçÿéñòâî â óñëîâèÿõ 
èìïîðòîçàìåùåíèÿ ÿâëÿåòñÿ ñèñòåìî­

îáðàçóþùèì çâåíîì â ýêîíîìèêå ñòðàíû. 
Óñïåøíîå ðàçâèòèå îòðàñëè â óñëîâèÿõ ðåà­
ëèçàöèè ñòðàòåãèè èííîâàöèîííîãî ðàçâèòèÿ 
âîçìîæíî áëàãîäàðÿ èñïîëüçîâàíèþ èíòåí­
ñèâíûõ ôàêòîðîâ ïðîèçâîäñòâà. Èñõîäÿ èç 
îñíîâ ýêîíîìè÷åñêîé òåîðèè ê òàêèì ôàêòî­
ðàì îòíîñèòñÿ ÷åëîâå÷åñêèé êàïèòàë. 

Öåëü èññëåäîâàíèÿ – ñòàòèñòè÷åñêèé 
àíàëèç èñïîëüçîâàíèÿ ÷åëîâå÷åñêîãî êàïè­
òàëà ðàáîòíèêîâ ñåëüñêîõîçÿéñòâåííîé îò­
ðàñëè è åãî âëèÿíèÿ íà ïîêàçàòåëè ïðîèçâîä­
ñòâà. Äàííàÿ ñòàòüÿ ÿâëÿåòñÿ ïðîäîëæåíèåì 
è óòî÷íåíèåì èññëåäîâàíèé, ïðîâåäåííûõ 
àâòîðàìè ðàíåå [8]. 

Îáúåêòîì èññëåäîâàíèÿ âûñòóïàþò ðà­
áîòíèêè ñåëüñêîõîçÿéñòâåííîé îòðàñëè Íî­
âîñèáèðñêîé îáëàñòè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Â 
êà÷åñòâå ìàòåðèàëîâ èññëåäîâàíèÿ âûñòó­
ïèëè ðåçóëüòàòû ðàííèõ ðàáîò è ïîêàçàòåëè, 
ïîëó÷åííûå â õîäå èçó÷åíèÿ òåìû. Ïðè ïðî­
âåäåíèè èññëåäîâàòåëüñêîé ðàáîòû ïðèìå­
íåíû ìåòîäû: ìîíîãðàôè÷åñêèé, ñòàòèñòè÷å­
ñêèé, ãðàôè÷åñêèé, ðàñ÷åòíûé. 

 Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îá­
ñóæäåíèå. Â ðàííåì èññëåäîâàíèè îòìå÷à­
ëàñü ðîëü òðóäîâûõ ðåñóðñîâ, èíôîðìàöèè 
è ÷åëîâå÷åñêîãî êàïèòàëà [8]. Àâòîðû ññûëà­
ëèñü íà ìíåíèå Þ. Â. Êîð÷àãèíà â ïîíèìàíèè 
«÷åëîâå÷åñêîãî êàïèòàëà», êîòîðûé ïîëàãà­

åò, ÷òî â ÷åëîâå÷åñêèé êàïèòàë âêëþ÷àþòñÿ 
òðàäèöèè (ìåíòàëèòåò), êóëüòóðà, òðóä (åãî 
êà÷åñòâî), îáðàçîâàíèå, ïðîôåññèîíàëèçì, 
ïðåäïðèíè ìàòåëüñêèå ñïîñîáíîñòè, óðî­
âåíü ìåíåäæìåíòà è çäîðîâüå íàñå ëåíèÿ 
[1]. Îïðåäåëåíèå ÷åëîâå÷åñêîãî êàïèòàëà 
ðàññìîòðåíî è Ñ. È. ×åðíûõ â ñòàòüå «×åëî­
âå÷åñêèé êàïèòàë êàê ôèëîñîôñêîå ïîíÿòèå» 
[7], ãäå íà ïîíÿòèéíîì óðîâíå ïðåäñòàâëåíà  
ñòðóêòóðà ÷åëîâå÷åñêîãî êàïèòàëà è ìåòî­
äû åãî èññëåäîâàíèÿ; ÷èñëåííîñòü ãëàâíûõ 
ñïåöèàëèñòîâ, èìåþùèõ ïðîôèëüíîå îáðà­
çîâàíèå, êàê îäèí èç ïîêàçàòåëåé óðîâíÿ ÷å­
ëîâå÷åñêîãî êàïèòàëà. 

Îäíèì èç ïîêàçàòåëåé, õàðàêòåðèçó­
þùèõ íàëè÷èå ÷åëîâå÷åñêîãî êàïèòàëà, ÿâ­
ëÿåòñÿ ÷èñëåííîñòü ãëàâíûõ ñïåöèàëèñòîâ, 
èìåþùèõ âûñøåå ïðîôåññèîíàëüíîå îáðà­
çîâàíèå. Âñëîæèâøèõñÿ óñëîâèÿõ ñåëüñêî­
õîçÿéñòâåííàÿ îòðàñëü íà 81,4 % îáåñïå÷åíà 
ãëàâíûìè ñïåöèàëèñòàìè. Ïðåäñòàâèì äàí­
íûå ïî ÷èñëåííîñòè ãëàâíûõ ñïåöèàëèñòîâ 
ñ âûñøèì îáðàçîâàíèåì ïî Íîâîñèáèðñêîé 
îáëàñòè ñ ïîìîùüþ ãðàôèêà (ðèñ. 1). Îáî­
çíà÷àåì ýòîò ôàêòîð ÷åðåç Õ

1
. 

Ïî äàííûì ðèñ. 1 ïðîâåäåì ãðàôè÷åñêèé 
àíàëèç ôàêòîðà Õ

1
 çà 2000–2018 ãã. Äèíàìèêà 

ôàêòîðà Õ
1
 èìååò ÿðêî âûðàæåííóþ òåíäåí­

öèþ ê ðîñòó. Ïîòîìó ÷òî åñòü îñíîâàíèÿ ïîëà­
ãàòü, ÷òî ÷èñëåííîñòü ãëàâíûõ ñïåöèàëèñòîâ 
ñ âûñøèì îáðàçîâàíèåì óâåëè÷èâàåòñÿ. 
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Òåìïû ðîñòà ôàêòîðà Õ
1
 óìåíüøàþòñÿ ñî 

âðåìåíåì, çà èñêëþ÷åíèåì 2003, 2005, 2010, 
2016 ãã. Â 2003, 2005 è 2010 ãã. íàáëþäàåòñÿ 
íåçíà÷èòåëüíîå óâåëè÷åíèå òåìïîâ ðîñòà, 
íå âëèÿþùåå íà îáùóþ äèíàìèêó èçìåíåíèÿ 
ôàêòîðà Õ

1
, â 2016 ã. îòìå÷åíî çàìåòíîå óâå­

ëè÷åíèå òåìïîâ ðîñòà. 
Òàêèì îáðàçîì, ìîæíî çàêëþ÷èòü, ÷òî â 

2001–2018 ãã. óâåëè÷èëîñü ÷èñëî ðàáîòíèêîâ 
è óìåíüøèëèñü òåìïû ðîñòà ÷èñëà ðàáîòíè­
êîâ ñ âûñøèì îáðàçîâàíèåì.

Ïðåäâàðèòåëüíûé ñòàòèñòè÷åñêèé àíà­
ëèç ïîêàçàòåëåé ïðîèçâîäñòâà. Äëÿ èñ­
ñëåäîâàíèÿ ñâÿçè ÷èñëåííîñòè ãëàâíûõ 
ñïåöèàëèñòîâ ñ âûñøèì îáðàçîâàíèåì ñ ïî­
êàçàòåëÿìè ïðîèçâîäñòâà â ñåëüñêîì õîçÿé­
ñòâå îïðåäåëèì ïîêàçàòåëè ïðîèçâîäñòâà, 
êîòîðûå áóäåì ñ÷èòàòü ðåçóëüòàòèâíûìè 
ïðèçíàêàìè. Â êà÷åñòâå òàêèõ ïðèçíàêîâ âû­
ñòóïàþò ñëåäóþùèå: âàëîâûé äîõîä ïðåä­
ïðèÿòèé, ïðèáûëü ïðåäïðèÿòèé äî íàëîãî­
îáëîæåíèÿ, èõ ÷èñòàÿ ïðèáûëü, âûðó÷êà îò 
ïðîäàæ â ôàêòè÷åñêèõ öåíàõ, ðåíòàáåëü­
íîñòü, à òàêæå êîëè÷åñòâî ïðèáûëüíûõ è 
óáûòî÷íûõ îðãàíèçàöèé. Êàê ïîêàçàòåëü 
ïðèáûëüíûõ è óáûòî÷íûõ îðãàíèçàöèé ìîæ­
íî èñïîëüçîâàòü èõ óäåëüíûé âåñ â îáùåì 
êîëè÷åñòâå îðãàíèçàöèé. Ýòè ïîêàçàòåëè 
ñâÿçàíû ñ àáñîëþòíûìè çíà÷åíèÿìè, â ýòîé 
ñâÿçè èõ èññëåäîâàíèå íîñèò âñïîìîãàòåëü­
íûé õàðàêòåð.

Ðèñ. 1. Äèíàìèêà îáúÿñíÿþùåé ïåðåìåííîé Õ
1 

/ Fig. 1 Dynamics of the explanatory variable X
1

Àíàëèç îïèðàëñÿ íà ñòàòèñòè÷åñêóþ 
èíôîðìàöèþ, ïðåäîñòàâëåííóþ îðãàíàìè 
ãîñóäàðñòâåííîé ñòàòèñòèêè è ñâîäíûì 
áóõãàëòåðñêèì áàëàíñîì ñåëüñêîõîçÿé­
ñòâåííûõ îðãàíèçàöèé Íîâîñèáèðñêîé îá­
ëàñòè [2; 4; 6]. 

Äëÿ àíàëèçà çàâèñèìîñòè ôèíàíñîâûõ 
ðåçóëüòàòîâ ñåëüõîçïðîèçâîäñòâà îò êâàëè­
ôèêàöèè ðàáîòíèêîâ ñîçäàíà âûáîðêà îáúå­
ìà t = 19 ëåò (2000–2018). Âûáîðêà ïðåäñòàâ­
ëåíà â òàáë. 1. 

Êàê è ñ íåçàâèñèìîé ïåðåìåííîé Õ
1
 ïî­

ñëåäîâàòåëüíî ïðîâåäåí ãðàôè÷åñêèé àíà­
ëèç èçìåíåíèé ïîêàçàòåëåé ïðîèçâîäñòâà 
Îáîçíà÷èì èõ ïåðåìåííûìè Y: 

Y
1
 – âàëîâûé äîõîä ïðåäïðèÿòèé;

Y
2
 – ïðèáûëü ïðåäïðèÿòèé äî íàëîãîîáëî­

æåíèÿ; 
Y

3
 – ÷èñòàÿ ïðèáûëü;

Y
4
 – âûðó÷êà îò ïðîäàæ;

Y
5
 – ðåíòàáåëüíîñòü.

Ãðàôè÷åñêèé àíàëèç âàëîâîãî äîõîäà 
ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé Íîâî­
ñèáèðñêîé îáëàñòè. Ïðîàíàëèçèðóåì èçìå­
íåíèÿ âàëîâîãî äîõîäà ñåëüñêîõîçÿéñòâåí­
íûõ îðãàíèçàöèé Íîâîñèáèðñêîé îáëàñòè. 
Äàííûå äëÿ àíàëèçà ïðåäñòàâëåíû íà ðèñ. 2. 
Òàêæå íà ðèñ. 2 ïðåäñòàâëåíû äàííûå ïî ñî­
ñòàâëÿþùèì âàëîâîé ïðîäóêöèè ñåëüñêî­õî­
çÿéñòâåííûõ îðãàíèçàöèé ïî îòðàñëÿì «æè­
âîòíîâîäñòâî» è «ðàñòåíèåâîäñòâî». 
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Òàáëèöà 1 / Table 1

 Äèíàìèêà ðåçóëüòèðóþùèõ ïîêàçàòåëåé ýôôåêòèâíîñòè ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé Íîâîñèáèðñêîé 
îáëàñòè / Dynamics of the resulting performance indicators of agricultural organizations in the Novosibirsk region 

Ãîäû / 
Years

Ïîêàçàòåëè / Indicators

âàëîâàÿ ïðîäóêöèÿ, 
ìëðä ð. / gross 

output, billion rubles

ïðèáûëü äî íàëîãî­
îáë., ìëðä ð. / net 
profit, billion rubles

÷èñòàÿ ïðèáûëü, 
ìëðä ð. / net 
profit, billion 

rubles

âûðó÷êà îò 
ïðîäàæ, ìëðä ð. 
/ revenue from 
sales, billion 

rubles

ðåíòàáåëüíîñòü,% 
/ profitability, %

t Y1 Y2 Y3 Y4 Y5
2000 9,510 1,344 0,830 6,503 4,8
2001 12,626 1,867 1,365 9,265 6,1
2002 10,530 0,780 3,679 9,074 5,4
2003 11,873 1,159 0,345 10,432 7,8
2004 15,712 1,772 1,053 12,054 6,5
2005 15,613 1,257 3,332 12,467 7,7
2006 16,341 2,715 3,466 12,655 9,0
2007 22,518 4,047 3,679 15,277 14,3
2008 28,639 2,716 2,295 20,556 10,8
2009 30,234 2,744 2,160 20,273 8,4
2010 26,051 2,793 2,935 20,651 10,3
2011 35,106 3,383 2,758 22,842 10,3
2012 31,743 3,704 3,086 28,968 11,7
2013 39,928 4,623 5,020 30,683 6,3
2014 40,260 5,939 5,830 37,438 18,4
2015 47,929 6,646 5,759 41,350 21,3
2016 51,113 6,486 4,359 45,790 16,8
2017 54,255 6,021 4,356 46,840 11,2
2018 52,656 5,322 3,630 49,685 7,1

Ðèñ. 2. Äèíàìèêà âàëîâîé ïðîäóêöèè îðãàíèçàöèé è îòðàñëåé«æèâîòíîâîäñòâî» è «ðàñòåíèåâîäñòâî», Y
1
, ìëí ð. / 

Fig. 2. Dynamics of organizations and industries livestock and crop production gross output, Y
1
, million rubles
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Äèíàìèêà ïîêàçàòåëÿ Y
1
 èìååò òåíäåí­

öèþ ê ðîñòó. Ïðåäïîëàãàåì, ÷òî â Íîâîñèáèð­
ñêîé îáëàñòè ïîèñõîäèò óâåëè÷åíèå âàëîâîé 
ïðîäóêöèè îðãàíèçàöèé ñåëüñêîãî õîçÿéñòâà. 

Òåìïû ðîñòà ïîêàçàòåëÿ Y
1
 íå èìåþò âû­

ðàæåííîé òåíäåíöèè, îíè íîñÿò ñëó÷àéíûé 
õàðàêòåð.

Ïðåäïîëîæèì òàêæå, ÷òî çà 2001–2018 ãã. 
ïðîèçîøëî óâåëè÷åíèå âàëîâîé ïðîäóêöèè. 
Ñðàâíèâàÿ ãðàôèêè âåëè÷èí Õ

1
 è Y

1,
 ìîæíî 

óòâåðæäàòü, ÷òî ÿâíîãî ñõîäñòâà ãðàôèêîâ 

íåò. Èçìåíåíèå ïîêàçàòåëÿ Õ
1
 ìåíåå ïîäâåð­

æåíî ñëó÷àéíûì âîçäåéñòâèÿì, ÷åì Y
1
.

Áîëåå äåòàëüíî ðàññìîòðèì ïîêàçàòåëè 
âàëîâîé ïðîäóêöèè ñåëüñêîãî õîçÿéñòâà îð­
ãàíèçàöèé Íîâîñèáèðñêîé îáëàñòè. Ñîñòàâ­
ëÿþùèå ïîêàçàòåëÿ Y

1
 – âàëîâàÿ ïðîäóêöèÿ 

îòðàñëè æèâîòíîâîäñòâà è îòðàñëè ðàñòåíè­
åâîäñòâà. Äàííûå ïî ýòèì ïîêàçàòåëÿì ïðåä­
ñòàâëåíû â òàáë. 2, âûïîëíåííîé â ðàííåì 
èññëåäîâàíèè [8].

Òàáëèöà 2 / Table 2
 Âàëîâàÿ ïðîäóêöèÿ ñåëüñêîãî õîçÿéñòâà â ôàêòè÷åñêèõ öåíàõ, ìëí ð. / 

Gross agricultural output in actual prices, million rubles

Ãîäû / Years
Ïîêàçàòåëè / Indicators

Âñåãî / Total Ðàñòåíèåâîäñòâî / Crop Æèâîòíîâîäñòâî / Livestock
2000 9 509,7 5 278,5 4 231,2
2001 12 626,2 6 386,0 6 140,2
2002 10 529,5 3 855,7 6 673,8
2003 11 873,3 4 553,0 7 320,3
2004 15 712,0 7 135,7 8 576,3
2005 15 612,7 6 054,4 9 558,3
2006 16 340,8 6 574,9 9 765,9
2007 22 517,9 10 826,9 11 691,0
2008 28 638,7 13 298,7 15 339,8
2009 30 233,7 13 888,4 16 345,3
2010 26 051,2 9 638,4 16 412,8
2011 35 106,3 13 923,4 21 182,9
2012 31 742,8 9 171,9 22 570,9
2013 39 928,2 14 412,2 23 516,0
2014 40 260,4 13 421,3 26 839,1
2015 47 929,4 18 339,6 29 589,8
2016 51 113,4 19 896,2 31 217,2
2017 54 254,5 20 706,5 33 548,0
2018 52 655,8 19 249,9 33 405,6

Ðàññìàòðèâàÿ ãðàôèê èçìåíåíèÿ âà­
ëîâîé ïðîäóêöèè îòðàñëè æèâîòíîâîäñòâà, 
ìîæíî ïðåäïîëîæèòü, ÷òî ýòîò ïîêàçàòåëü 
èìååò òåíäåíöèþ ê ðîñòó.  

Â îòëè÷èå îò ïîêàçàòåëÿ Y
1
 òåìïû ðîñòà 

ïðîäóêöèè æèâîòíîâîäñòâà èìåþò áîëåå 
óñòîé÷èâóþ òåíäåíöèþ, åå ìîæíî ñ÷èòàòü 
êîëåáëþùåéñÿ ñ ïîëîæèòåëüíîé íàïðàâëåí­
íîñòüþ. Òàêèì îáðàçîì, íàáëþäàåòñÿ óñòîé­
÷èâàÿ òåíäåíöèÿ òåìïîâ ðîñòà ïðîäóêöèè 
æèâîòíîâîäñòâà.

Ïðîàíàëèçèðóåì èçìåíåíèÿ âàëîâîé 
ïðîäóêöèè îòðàñëè ðàñòåíèåâîäñòâà. Äëÿ 
ýòîãî ïîêàçàòåëÿ òàêæå çàìåòíà íåêîòîðàÿ 
òåíäåíöèÿ ê ðîñòó, îäíàêî ïîäõîäèòü ê íåé 
ñëåäóåò êðèòè÷åñêè. Òàê, â 2007–2014 ãã. òà­

êîé òåíäåíöèè íå íàáëþäàëîñü. Ïîêàçàòåëü 
óâåëè÷èâàëñÿ è óìåíüøàëñÿ, à åãî çíà÷åíèå 
â 2014 ã. ïî ñðàâíåíèþ ñ 2007 ã. èçìåíèëîñü 
íå ñóùåñòâåííî. Òåíäåíöèÿ ðîñòà ïîêàçàòåëÿ 
îòìå÷åíà â 2002–2007, 2014–2017 ãã., ÷òî ïî­
âëèÿëî íà êîíå÷íûé ðîñò ïîêàçàòåëÿ çà ðàñ­
ñìàòðèâàåìûé ïåðèîä. Ñîîòâåòñòâåííî î êà­
êîé­ëèáî óñòîé÷èâîé òåíäåíöèè èçìåíåíèÿ 
òåìïîâ ïðèðîñòà ãîâîðèòü íå ïðèõîäèòñÿ. 
Îòìå÷àåì âîçìîæíîñòü èññëåäîâàíèÿ çàâè­
ñèìîñòè ïîêàçàòåëÿ îò äðóãèõ ôàêòîðîâ.

Âàëîâàÿ ïðîäóêöèÿ â ñåëüñêîì õîçÿé­
ñòâå – ýòî ñóììà âàëîâîé ïðîäóêöèè æè­
âîòíîâîäñòâà, ðàñòåíèåâîäñòâà è äðóãèõ 
îòðàñëåé ñåëüñêîãî õîçÿéñòâà. Íà ãðàôèêå 
î÷åâèäíà ýòà ñâÿçü: íàáëþäàåòñÿ òåíäåíöèÿ 
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ðîñòà, ñâÿçàííàÿ ñ ðîñòîì ïîêàçàòåëåé æè­
âîòíîâîäñòâà è îòñóòñòâèåì òàêîé òåíäåíöèè 
â îòðàñëè ðàñòåíèåâîäñòâà. 

Ãðàôè÷åñêèé àíàëèç ïðèáûëè äî íàëî­
ãîîáëîæåíèÿ. Äàííûå äëÿ àíàëèçà èçìåíå­
íèÿ ïîêàçàòåëÿ ïðèáûëü äî íàëîãîîáëîæåíèÿ 
ïðåäñòàâëåíû íà ðèñ. 3. 

Ïðèáûëü äî íàëîãîîáëîæåíèÿ, ïîêàçà­
òåëü Y

2
, èìååò òåíäåíöèþ ê ðîñòó, îäíàêî ñó­

ùåñòâóþò îñîáåííîñòè. Â 2001–2006 ãã. íå 
çàìåòíî êàêîé­ëèáî òåíäåíöèè, ïîñëå ÷åãî 
â 2006–2008 ãã. íàáëþäàåòñÿ çíà÷èòåëüíûé 
ðîñò ïîêàçàòåëÿ. Äàëåå òåíäåíöèÿ ðîñòà 
ïðîÿâëÿåòñÿ â 2011–2016 ãã., ïîñëå ÷åãî îò­
ìå÷åíî ñíèæåíèå, çàìåòíîå âïëîòü äî 2018 ã. 
Â ýòîé ñâÿçè íåâîçìîæíî ãîâîðèòü î òåñíîé 
ñâÿçè ñ ïîêàçàòåëåì Õ

1
. 

Ðèñ. 3. Ñõåìà èçìåíåíèÿ ïðèáûëè äî íàëîãîîáëîæåíèÿ â 2000–2019 ãã., ìëí ð. /
 Fig. 3. Change in profit before tax in the period from 2000 to 2019 years, million rubles

Ãðàôè÷åñêèé àíàëèç ÷èñòîé ïðèáûëè. 
Ðàññìîòðèì ÷èñòóþ ïðèáûëü îðãàíèçàöèé 
ñåëüñêîãî õîçÿéñòâà â Íîâîñèáèðñêîé îáëà­

ñòè – ïîêàçàòåëü Y
3
. Äàííûå ïî ýòîìó ïîêàçà­

òåëþ ïðåäñòàâëåíû íà ðèñ. 4.

Ðèñ. 4. Ñõåìà èçìåíåíèÿ ÷èñòîé ïðèáûëè îðãàíèçàöèé ñåëüñêîãî õîçÿéñòâà Íîâîñèáèðñêîé îáëàñòè â 2001–2019 ãã., 
Y

3 
, ìëí ð. / Fig. 4. Change in net profit of agricultural organizations of the Novosibirsk region from 2001 to 2019, Y

3, 

million rubles
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Ãðàôèê ÷èñòîé ïðèáûëè (ðèñ. 4) èìå­
åò ñõîäñòâî ñ ãðàôèêîì ïðèáûëè äî íàëî­
ãîîáëîæåíèÿ (ðèñ. 3), îíè ðàçëè÷àþòñÿ â 
äåòàëÿõ. Òàê, ÷èñòàÿ ïðèáûëü èìååò ðåçêèé 
ñïàä â 2004 ã., ñïàä â 2008–2010 ãã., à òàêæå â 
2015–2019 ãã. Ïîýòîìó ãîâîðèòü î êàêîé­ëè­
áî òåíäåíöèè ïî èçìåíåíèþ ïîêàçàòåëÿ íå 
îñíîâàíèé. Åñëè è ñóùåñòâóþò íåêîòîðûå 

íåó÷òåííûå âîçäåéñòâèÿ, îíè ìîãóò ñòàòü öå­
ëüþ äðóãèõ èññëåäîâàíèé.

Ãðàôè÷åñêèé àíàëèç âûðó÷êè îò ïðîäàæ 
ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé Íîâîñè­
áèðñêîé îáëàñòè. Îáðàòèìñÿ ê ïîêàçàòåëþ 
Y

4
 – âûðó÷êè îò ïðîäàæ, èçîáðàæåííîìó íà 

ðèñ. 5. 

Ðèñ. 5. Äèíàìèêà âûðó÷êè îò ïðîäàæ îðãàíèçàöèé ñåëüñêîãî õîçÿéñòâà Íîâîñèáèðñêîé îáëàñòè, Y
4 

, ìëí ð. / 
Fig. 5. Dynamics of revenue from sales of agricultural organizations of the Novosibirsk region, Y

4, 
million rubles

Äèíàìèêà ïîêàçàòåëÿ Y
4
 èìååò òåíäåí­

öèþ ê ðîñòó. Èñêëþ÷åíèå ñîñòàâëÿþò 2002 è 
2009 ãã., îäíàêî è òàì óìåíüøåíèå ïîêàçàòå­
ëÿ ìàëîçàìåòíî. 

Òåìïû ðîñòà ïîêàçàòåëÿ Y
4
 íå èìåþò 

âûðàæåííîé òåíäåíöèè, êàê è ïîêàçàòåëÿ Y
1
. 

Òåìïû ðîñòà ïîäâåðæåíû ñëó÷àéíûì âîç­
äåéñòâèÿì. Ñðàâíèâàÿ ãðàôèêè âåëè÷èí Õ

1
 è 

Y
4
, ìîæíî ãîâîðèòü, ÷òî åñòü ñõîäñòâî ãðàôè­

êîâ ïî òåíäåíöèè ðîñòà, îäíàêî íå çàìåòíî 
ñõîäñòâî òåìïîâ ïðèðîñòà, òàê êàê äëÿ Õ

1
 íà­

áëþäàåòñÿ óìåíüøåíèå òåìïîâ ðîñòà, à äëÿ 
Y

4
 – íåò. Ìîæíî ãîâîðèòü î âîçìîæíîé òåñíîé 

ñâÿçè ïîêàçàòåëåé Õ
1
 è Y

4
.

Ãðàôè÷åñêèé àíàëèç ðåíòàáåëüíîñòè 
ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé Íîâîñè­
áèðñêîé îáëàñòè. Èññëåäóåì èçìåíåíèÿ ðåí­
òàáåëüíîñòè ñåëüñêîõîçÿéñòâåííûõ îðãàíè­
çàöèé Íîâîñèáèðñêîé îáëàñòè. Äàííûå äëÿ 
àíàëèçà ïðåäñòàâëåíû íà ðèñ. 6.

Ðàññìîòðåííûå ïîêàçàòåëè íå ïîëíî­
ñòüþ îòðàæàþò ýôôåêòèâíîñòü ïðîèçâîäñòâà 
ïðîäóêöèè, îíè îïðåäåëÿþò ýôôåêòèâíîñòü 
â àáñîëþòíûõ çíà÷åíèÿõ. Íå ìåíåå âàæíûìè 

ÿâëÿþòñÿ îòíîñèòåëüíûå ïîêàçàòåëè, îäèí èç 
êîòîðûõ – ðåíòàáåëüíîñòü ïðîèçâîäñòâà, ïî­
êàçàòåëü Y

5
. 

Ñîãëàñíî ðèñ. 6, íå ñóùåñòâóåò åäèíîé 
òåíäåíöèè èçìåíåíèÿ Y

5
. Ïðîàíàëèçèðóåì 

äèíàìèêó èçìåíåíèÿ ðåíòàáåëüíîñòè çà íå­
ñêîëüêî ïåðèîäîâ. Ïåðâûé èç íèõ – 2000–
2007 ãã. Íàáëþäàåòñÿ ðîñò ïîêàçàòåëÿ ñ 4,8 
äî 14,3, îäíàêî è â ýòîì ïåðèîäå íåò óñòîé­
÷èâîé òåíäåíöèè. Âòîðîé ïåðèîä – 2008–
2013 ãã. Ñíà÷àëà îòìå÷àåòñÿ óìåíüøåíèå, 
çàòåì – ðîñò ïîêàçàòåëÿ ðåíòàáåëüíîñòè. 
Ïåðèîä çàêàí÷èâàåòñÿ ðåçêèì ïàäåíèåì 
ïîêàçàòåëÿ äî çíà÷åíèÿ, ñðàâíèìîãî ñ ïî­
êàçàòåëÿìè 2000–2004 ãã. Â 2014–2018 ãã. 
ïîêàçàòåëü ðåçêî âîçðàñòàåò ñ 6,7 äî 21,3 
(2013–2015), à ïîòîì ðåçêî óìåíüøàåòñÿ ñ 
21,3 äî 7,1 (2015–2018). Â ðåçóëüòàòå ïî­
êàçàòåëü ðåíòàáåëüíîñòè â 2018 ã. îïóñòèë­
ñÿ íèæå 2005 ã.

Èçìåíåíèå ïîêàçàòåëÿ ðåíòàáåëüíî­
ñòè íå çàâèñèò îò Õ

1
, ò. å. îíè íå âçàèìîçà­

âèñèìû.
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Ðèñ. 6. Äèíàìèêà ðåíòàáåëüíîñòè ñåëüñêîõîçÿéñòâåííîé îòðàñëè Íîâîñèáèðñêîé îáëàñòè – ïîêàçàòåëÿ Y
5
, % / 

Fig. 6. Profitability dynamics of the agricultural industry of the Novosibirsk region – indicator Y
5
, % 

Ïðäñòàâèì êîððåëÿöèîííûé àíàëèç 
ïîêàçàòåëåé ïðîèçâîäñòâà è ÷èñëà ñïåöèà­
ëèñòîâ ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé 
Íîâîñèáèðñêîé îáëàñòè ñ âûñøèì îáðàçî­
âàíèåì. Êðîìå ãðàôè÷åñêîãî àíàëèçà âðå­
ìåííûõ ðÿäîâ ïîêàçàòåëåé ïðîèçâîäñòâà è 
÷èñëà ñïåöèàëèñòîâ ñ âûñøèì ñïåöèàëüíûì 
îáðàçîâàíèåì ïðîâåäåì êîððåëÿöèîííûé 

àíàëèç ñâÿçåé ÷èñëà ñïåöèàëèñòîâ ñ âûñøèì 
ñïåöèàëüíûì îáðàçîâàíèåì ñ ïîêàçàòåëÿìè 
ïðîèçâîäñòâà. 

Êîððåëÿöèîííûé àíàëèç ïðîâåäåí â ïà­
êåòå «Àíàëèç äàííûõ», «Êîððåëÿöèÿ» â ìåíþ 
ñåðâèñà «Äàííûå» Microsoft Excel. Ðåçóëüòà­
òû àíàëèçà ïðèâåäåíû â òàáë. 3. 

Òàáëèöà 3 / Table 3

 Ðåçóëüòàòû êîððåëÿöèîííîãî àíàëèçà çàâèñèìîñòè âàëîâîé ïðîäóêöèè, ïðèáûëè äî íàëîãîîáëîæåíèÿ, ÷èñòîé 
ïðèáûëè, âûðó÷êè îò ïðîäàæ, ðåíòàáåëüíîñòè îò âðåìåíè / Results of the correlation analysis of gross output, profit 

before tax, net profit, sales revenue, profitability dependence over time 

Ïîêàçàòåëü
Indicator t Y1 Y2 Y3 Y4 Y5

Y
1

0,4563 1 ­ ­ ­ ­

Y2 0,9139 0,3078 1 ­ ­ ­

Y3 0,7235 0,1291 0,7810 1 ­ ­

Y
4

0,9669 0,5068 0,9288 0,6959 1 ­

Y
5

0,5937 ­0,1100 0,7592 0,6625 0,5826 1

Õ1 0,9933 0,4890 0,8846 0,7054 0,9429 0,5531

Â ðåçóëüòàòå êîððåëÿöèîííîãî àíàëèçà 
ñäåëàíû íåêîòîðûå âûâîäû ïî ñâÿçÿì ïîêà­
çàòåëåé ïðîèçâîäñòâà ñ êîëè÷åñòâîì ãëàâíûõ 
ñïåöèàëèñòîâ ñ âûñøèì ñïåöèàëüíûì îáðà­
çîâàíèåì è ÷èñëà ñïåöèàëèñòîâ ñ âûñøèì 
ñïåöèàëüíûì îáðàçîâàíèåì ñî âðåìåíåì. 
Òàê, íàáëþäàþòñÿ:

1) æåñòêàÿ ïðÿìàÿ ñâÿçü êîëè÷åñòâà ñïåöè­
àëèñòîâ ñ âûñøèì ñïåöèàëüíûì îáðàçîâàíè­
åì ñî âðåìåíåì (t) è âûðó÷êîé îò ïðîäàæ (Y

4
); 

2) ñèëüíàÿ ïðÿìàÿ ñâÿçü ÷èñëà ñïåöèà­
ëèñòîâ ñ âûñøèì ñïåöèàëüíûì îáðàçîâàíè­
åì ñ ïðèáûëüþ ïðåäïðèÿòèé äî íàëîãîîáëî­
æåíèÿ (Y

2
) è ÷èñòîé ïðèáûëüþ (Y

3
); 

3) óìåðåííàÿ ïðÿìàÿ ñâÿçü ÷èñëà ñïåöè­
àëèñòîâ ñ âûñøèì ñïåöèàëüíûì îáðàçîâà­
íèåì ñ âàëîâûì äîõîäîì ïðåäïðèÿòèé (Y

1
) è 

ðåíòàáåëüíîñòüþ (Y
5
). 

Òàêæå ñäåëàíû âûâîäû ïîñðåäñòâîì 
êîððåëÿöèîííîãî àíàëèçà ïî ñâÿçÿì ìåæäó 

Годы
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ïîêàçàòåëÿìè ïðîèçâîäñòâà è èõ èçìåíåíèþ 
âî âðåìåíè:

1) äëÿ ðåíòàáåëüíîñòè (Y
5
) íàáëþäàåòñÿ 

ñèëüíàÿ ïðÿìàÿ ñâÿçü ñ ïðèáûëüþ ïðåäïðèÿ­
òèé äî íàëîãîîáëîæåíèÿ (Y

2
); óìåðåííàÿ ïðÿ­

ìàÿ ñâÿçü ñî âðåìåíåì (t), ÷èñòîé ïðèáûëüþ 
(Y

3
) è âûðó÷êîé îò ïðîäàæ (Y

4
); î÷åíü ñëàáàÿ 

îòðèöàòåëüíàÿ ñâÿçü ñ âàëîâûì äîõîäîì 
ïðåäïðèÿòèé (Y

1
);

2) äëÿ âûðó÷êè îò ïðîäàæ (Y
4
) âûÿâëå­

íà æåñòêàÿ ïðÿìàÿ ñâÿçü ñî âðåìåíåì (t) è ñ 
ïðèáûëüþ ïðåäïðèÿòèé äî íàëîãîîáëîæåíèÿ 
(Y

2
); óìåðåííàÿ ïðÿìàÿ ñâÿçü ñ âàëîâûì äîõî­

äîì ïðåäïðèÿòèé (Y
1
) è ÷èñòîé ïðèáûëüþ (Y

3
); 

3) äëÿ ÷èñòîé ïðèáûëè (Y
3
) îòìå÷åíà 

ñèëüíàÿ ïðÿìàÿ ñâÿçü ñî âðåìåíåì (t) è ñ 
ïðèáûëüþ ïðåäïðèÿòèé äî íàëîãîîáëîæåíèÿ 
(Y

2
); î÷åíü ñëàáàÿ ïðÿìàÿ ñâÿçü ñ âàëîâûì äî­

õîäîì ïðåäïðèÿòèé (Y
1
);

4) äëÿ ïðèáûëè ïðåäïðèÿòèé äî íàëîãî­
îáëîæåíèÿ (Y

2
) íàáëþäàåòñÿ æåñòêàÿ ïðÿìàÿ 

ñâÿçü ñî âðåìåíåì (t) è óìåðåííàÿ, ïðàêòè÷å­

ñêè ñëàáàÿ, ñ âàëîâûì äîõîäîì ïðåäïðèÿòèé 
(Y

1
);

5) äëÿ âàëîâîãî äîõîäà ïðåäïðèÿòèé (Y
1
) 

óñòàíîâëåíà óìåðåííàÿ ïðÿìàÿ ñâÿçü ñî âðå­
ìåíåì (t).

Íà îñíîâå êîððåëÿöèîííîãî àíàëèçà 
ïðîâåäåí ðåãðåññèîííûé àíàëèç çàâèñèìî­
ñòè âûðó÷êè îò ïðîäàæ (Y

4
) îò ÷èñëà ñïåöèàëè­

ñòîâ ñ âûñøèì ñïåöèàëüíûì îáðàçîâàíèåì, 
òàê êàê ìåæäó íèìè èìååòñÿ æåñòêàÿ ñâÿçü. 

Ðåãðåññèîííûé àíàëèç ïîêàçàòåëåé 
ïðîèçâîäñòâà è ÷èñëà ãëàâíûõ ñïåöèàëèñòîâ 
ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé Íîâîñè­
áèðñêîé îáëàñòè ñ âûñøèì îáðàçîâàíèåì. 
Âûÿâëåíà òåñíàÿ ñâÿçü íàëè÷èÿ êîëè÷åñòâà  
ñïåöèàëèñòîâ ñ âûñøèì ñïåöèàëüíûì îáðà­
çîâàíèåì è âûðó÷êîé îò ïðîäàæ (Y

4
). Àíàëèç 

ïðîâåäåí â ïàêåòå «Àíàëèç äàííûõ» â ìåíþ 
ñåðâèñà «Äàííûå» Microsoft Excel ñ ïîìîùüþ 
îïöèè «Ðåãðåññèÿ». Ðåçóëüòàòû ïðèâåäåíû â 
òàáë. 4.

Òàáëèöà 4 / Table 4

Ðåçóëüòàòû ðåãðåññèîííîãî àíàëèçà äëÿ ñâÿçè ïîêàçàòåëÿ Y
4
 îò Õ

1
 / Regression analysis for linking Y

4
 versus X

1

Âûâîä èòîãîâ / Conclusion of the results

Ðåãðåññèîííàÿ ñòàòèñòèêà / Regression statistics

Ìíîæåñòâåííûé R / Multiple 0,9430

R­êâàäðàò / R­square 0,8891

Íîðìèðîâàííûé R­êâàäðàò / Normal R­square 0,8825

Ñòàíäàðòíàÿ îøèáêà / Standard error 4,8840

Íàáëþäåíèÿ / Observations 19

Äèñïåðñèîííûé àíàëèç / Dispersive analysis 

df SS F

Ðåãðåññèÿ / Regression 1 3250,1 136,2

Îñòàòîê / Balance 17 405,5

Èòîãî / Total 18 3655,6

Êîýôôèöèåíòû / 
Coefficients

Ñòàíä. îøèáêà / 
Stand. error

t­ñòàòèñòèêà / 
t­statistics

Y­ïåðåñå÷åíèå / Y­intersection ­48,03 6,266 ­7,67

Ïåðåìåííàÿ X1 / Variable X1 0,140 0,0119 11,67

Ðàññìîòðèì ëèíåéíóþ ìîäåëü Y
4 

= aX
1 

+ b. 
Ñîãëàñíî òàáë. 4 çíà÷åíèå êîýôôèöèåí­
òà a ñîñòàâëÿåò 0,140, êîýôôèöèåíò b ðà­
âåí ­48,03. Ðàñ÷åòíàÿ ìîäåëü èìååò âèä 
Y4 = 0,140·X1 – 48,03.

Ïðîâåðèì ìîäåëü íà àäåêâàòíîñòü. Òåî­
ðåòè÷åñêîå çíà÷åíèå ñòàòèñòèêè Ôèøåðà ñ 
1 è 17 ñòåïåíÿìè ñâîáîäû ïðè óðîâíå çíà÷è­
ìîñòè 0,95 ðàâíî 4,45. Ôàêòè÷åñêîå çíà÷å­
íèå ñòàòèñòèêè Ôèøåðà, ðàâíîå 136,2, áîëü­
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øå òåîðåòè÷åñêîãî. Ìîäåëü ñòàòèñòè÷åñêè 
çíà÷èìà.

Ïðîâåðèì êîýôôèöèåíòû ìîäåëè íà èõ 
ñòàòèñòè÷åñêóþ çíà÷èìîñòü. Òåîðåòè÷åñêîå 
çíà÷åíèå ñòàòèñòèêè Ñòüþäåíòà ñ 17 ñòåïå­
íÿìè ñâîáîäû ïðè óðîâíå çíà÷èìîñòè 0,95 
ðàâíî 1,74. Ìîäóëü ôàêòè÷åñêîãî çíà÷åíèÿ 
ñòàòèñòèêè Ñòüþäåíòà äëÿ êîýôôèöèåíòà b 
(Y­ïåðåñå÷åíèå, òàáë. 4) ðàâåí ­7,67, à äëÿ êî­
ýôôèöèåíòà a – 11,67 (ïåðåìåííàÿ Õ

1
, òàáë. 4). 

Îáà ìîäóëÿ áîëüøå òåîðåòè÷åñêîãî çíà÷åíèÿ 
ñòàòèñòèêè Ñòüþäåíòà. Ýòî îçíà÷àåò, ÷òî îáà 
êîýôôèöèåíòà ñòàòèñòè÷åñêè çíà÷èìû.

Òàêèì îáðàçîì, èñïîëüçóÿ ðåãðåññèîí­
íûé àíàëèç, ìû ïîëó÷èëè ìîäåëü çàâèñèìî­
ñòè âûðó÷êè îò ïðîäàæ (Y

4
) îò ÷èñëà ñïåöèàëè­

ñòîâ ñ âûñøèì ñïåöèàëüíûì îáðàçîâàíèåì 
(Õ

1
), êîòîðàÿ èìååò âèä  Y

4 
= 0,140·X

1 
– 48,03.

Ðàññìîòðèì ðåãðåññèîííóþ ìîäåëü 
èçìåíåíèÿ ÷èñëà ãëàâíûõ ñïåöèàëèñòîâ 
ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèé Íîâî­
ñèáèðñêîé îáëàñòè ñ âûñøèì îáðàçîâàíè­
åì â ïåðèîä 2000–2018 ãã. Ïîñòðîèì ìîäåëü 
èçìåíåíèÿ ÷èñëà ãëàâíûõ ñïåöèàëèñòîâ ñ 
âûñøèì ñïåöèàëüíûì îáðàçîâàíèåì (Õ

1
) 

âî âðåìåíè â ðàññìàòðèâàåìûé. Çíà÷åíèÿ 
ïåðåìåííîé t ïðèìåì ðàâíûìè ïîñëåäíèì 
äâóì öèôðàì ãîäà â äèàïàçîíå 0–18. Àíàëèç 
ïðîâåäåí â ïàêåòå «Àíàëèç äàííûõ» â ìåíþ 
ñåðâèñà «Äàííûå» Microsoft Excel ñ ïîìîùüþ 
îïöèè «Ðåãðåññèÿ». Ðåçóëüòàòû àíàëèçà ïðè­
âåäåíû â òàáë. 5.

Òàáëèöà 5 / Table 5

 Ðåçóëüòàòû ðåãðåññèîííîãî àíàëèçà èçìåíåíèÿ ïîêàçàòåëÿ Õ
1
 çà 2000–2018 ãã. / Results of the regression analysis 

of changes in the indicator X
1
 from 2000 to 2018 years

Âûâîä èòîãîâ / Conclusion of the results

Ðåãðåññèîííàÿ ñòàòèñòèêà / Regression statistics

Ìíîæåñòâåííûé R / Multiple 0,9933

R­êâàäðàò / R­square 0,9867
Íîðìèðîâàííûé R­êâàäðàò / Normal 

R­square 0,9859

Ñòàíäàðòíàÿ îøèáêà / Standard error 11,44

Íàáëþäåíèÿ / Observations 19

Äèñïåðñèîííûé àíàëèç / Dispersive analysis

df SS F

Ðåãðåññèÿ / Regression 1 165 104,2 1261,9

Îñòàòîê / Balance 17 2224,21

Èòîãî / Total 18 167 328,4  

Êîýôôèöèåíòû / 
Coefficients

Ñòàíä. îøèáêà / 
Stand. error

t­ñòàòèñòèêà / 
t­statistics

Y­ïåðåñå÷åíèå / Y­intersection 362,5 5,05 71,81

Ïåðåìåííàÿ X
1
 / Variable X

1
17,02 0,4791 35,52

Ñîãëàñíî äàííûì òàáë. 5, çíà÷åíèå êî­
ýôôèöèåíòà a ðàâíî 17,02, êîýôôèöèåí­
òà b – 362,5. Ðàñ÷åòíàÿ ìîäåëü èìååò âèä 
X

1 
= 17,02·t + 362,5.

Ïðîâåðèì ìîäåëü íà àäåêâàòíîñòü. 
Òåîðåòè÷åñêîå çíà÷åíèå ñòàòèñòèêè Ôèøåðà 
áóäåò òàêèì æå – 4,45. Ôàêòè÷åñêîå çíà÷åíèå 
ñòàòèñòèêè Ôèøåðà, ðàâíîå 1261,9, áîëüøå 

òåîðåòè÷åñêîãî. Ìîäåëü ñòàòèñòè÷åñêè çíà­
÷èìà.

Òåîðåòè÷åñêîå çíà÷åíèå ñòàòèñòèêè 
Ñòüþäåíòà ðàâíî 1,74. Çíà÷åíèÿ ñòàòèñòèêè 
Ñòüþäåíòà äëÿ êîýôôèöèåíòà b ðàâíî 71,81; 
äëÿ êîýôôèöèåíòà a – 35,52. Îáà çíà÷åíèÿ 
áîëüøå òåîðåòè÷åñêîãî. Îáà êîýôôèöèåíòà 
ñòàòèñòè÷åñêè çíà÷èìû.
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Ìîäåëü èçìåíåíèÿ ÷èñëà ñïåöèàëèñòîâ 
ñ âûñøèì ñïåöèàëüíûì îáðàçîâàíèåì (Õ

1
) 

èìååò âèä X
1 

= 17,02·t + 362,5.
Çàêëþ÷åíèå. Ïðîâåäåííûé ãðàôè÷åñêèé 

àíàëèç èçìåíåíèÿ ïîêàçàòåëåé ïðîèçâîä­
ñòâà è ÷èñëà ñïåöèàëèñòîâ ñ âûñøèì ñïåöè­
àëüíûì îáðàçîâàíèåì ïîêàçàë ñõîæåñòü 

èçìåíåíèé ÷èñëà ñïåöèàëèñòîâ è âûðó÷êè 
îò ïðîäàæ. Êîððåëÿöèîííûé àíàëèç ïîä­
òâåðäèë æåñòêóþ ïðÿìóþ ñâÿçü ìåæäó ýòè­
ìè ïîêàçàòåëÿìè. Ìîäåëü, îïðåäåëÿþùàÿ 
çàâèñèìîñòü ýòèõ ïîêàçàòåëåé, èìååò âèä 
Y

4 
= 0,140·X

1 
– 48,03.
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