
Â îñíîâå ìåòîäîëîãèè ñîâðåìåííîãî

çåìëåäåëèÿ ëåæèò êîìïëåêñíûé ñèñòåìíûé

ïîäõîä. Ïðè ýòîì çíà÷åíèå àãðîëàíäøàôò-

íûõ ñèñòåì çåìëåäåëèÿ â êîíêðåòíûõ ïî÷-

âåííî-êëèìàòè÷åñêèõ çîíàõ ïîñòîÿííî

óñèëèâàåòñÿ, ÷òî ñâÿçàíî ñ ðîñòîì èíòåíñè-

ôèêàöèè çåìëåäåëèÿ [1–4]. Àãðîëàíäøàôò-

íûå ñèñòåìû â çíà÷èòåëüíîé ñòåïåíè

èçìåíÿþò ñîäåðæàíèå ñèñòåì çåìëåäåëèÿ è

ïðèìåíÿþòñÿ äèôôåðåíöèðîâàííî â çàâèñè-

ìîñòè îò ïî÷âåííûõ, ïîãîäíûõ óñëîâèé è

ïëîäîðîäèÿ ïî÷âû, à ðåñóðñíûé ôàêòîð ïî÷-

âû ïðèîáðåòàåò ìàêñèìàëüíîå çíà÷åíèå. Ïî-

âûøåíèå óðîæàéíîñòè çåðíîâûõ êóëüòóð

ñâÿçàíî ñ ôîðìèðîâàíèåì ðåñóðñíîãî îáåñ-

ïå÷åíèÿ â òåõíîëîãèÿõ èõ âîçäåëûâàíèÿ, â

ïåðâóþ î÷åðåäü ñ èñïîëüçîâàíèåì äîïîëíè-

òåëüíûõ èñòî÷íèêîâ àçîòíîãî ïèòàíèÿ ðàñ-

òåíèé. Ýòî âûçâàíî ðåçêèì ñîêðàùåíèåì

ïîñòàâîê ìèíåðàëüíûõ óäîáðåíèé (îñîáåí-

íî àçîòíûõ) ñåëüñêîõîçÿéñòâåííûì òîâàðî-

ïðîèçâîäèòåëÿì. Â Ðîññèè â íàñòîÿùåå

âðåìÿ íà 1 ãà ïàøíè âíîñèòñÿ îêîëî 26 êã ïî

äåéñòâóþùåìó âåùåñòâó ýòèõ óäîáðåíèé,

ïðàêòè÷åñêè íå îáåñïå÷èâàÿ äàæå ñòàðòîâîé

äîçû äëÿ âåãåòèðóþùèõ ðàñòåíèé. Êðîìå
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Ðàññìîòðåíû ðåçóëüòàòû òåîðåòè÷åñêèõ èññëåäîâàíèé ïî ïðåäñòàâëåíèþ òåõíîëîãèè âîçäåëûâàíèÿ

çåðíîâûõ êóëüòóð â âèäå ñëîæíîé òåõíîëîãè÷åñêîé ñèñòåìû, ôóíêöèîíèðóþùåé â ñîîòâåòñòâóþùåé ïî÷-

âåííî-êëèìàòè÷åñêîé ýîíå. Ïîêàçàíû îñíîâíûå ýòàïû åå ðàçâèòèÿ â çàâèñèìîñòè îò ðåàëèçàöèè â íåé

òåõíîëîãèé ðàçëè÷íîé ñòåïåíè èíòåíñèôèêàöèè. Èñïîëüçóÿ çàêîíîìåðíîñòè ðàçâèòèÿ òåõíè÷åñêèõ ñèñ-

òåì è ó÷èòûâàÿ, ÷òî çàêîíû èõ ðàçâèòèÿ èìåþò êîìïëåêñíóþ ñòðóêòóðó, òåõíîëîãè÷åñêàÿ ñèñòåìà âîçäåëû-

âàíèÿ çåðíîâûõ ïðåäñòàâëåíà â âèäå S-îáðàçíîé èäåàëèçèðîâàííîé êðèâîé. Ïîñëåäîâàòåëüíîå

ðàçâåðòûâàíèå òåõíîëîãè÷åñêîé ñèñòåìû ðåàëèçóåòñÿ ñ èñïîëüçîâàíèåì äîïîëíèòåëüíûõ ðåñóðñîâ â ñîîò-

âåòñòâóþùèõ ïåðåõîäíûõ ýòàïàõ ñâîåãî ðàçâèòèÿ. Óñëîâèåì âîçíèêíîâåíèÿ äàííîé òåõíîëîãè÷åñêîé ñèñ-

òåìû ÿâëÿåòñÿ íàëè÷èå ðåñóðñíûõ ôàêòîðîâ äëÿ íîðìàëüíîãî ðîñòà è ðàçâèòèÿ êàê âåãåòèðóþùèõ

ðàñòåíèé, òàê è áèîëîãè÷åñêîãî ñîîáùåñòâà. Â ïåðâóþ î÷åðåäü, ýòî èíòåíñèâíîñòü ñâåòà (àêòèâíîñòü ñîë-

íå÷íîé ýíåðãèè), îáåñïå÷åííîñòü ðàñòåíèé ôîñôîðíûì ïèòàíèåì è ñîäåðæàíèå â ïî÷âå àçîòà. Äëÿ âûõîäà

òåõíîëîãè÷åñêîé ñèñòåìû íà ïîñëåäóþùèå ýòàïû ðàçâèòèÿ êîëè÷åñòâî ïëàíèðóåìûõ äëÿ èñïîëüçîâàíèÿ â

íåé ýíåðãåòè÷åñêèõ ðåñóðñîâ äîëæíî áûòü ðàâíûì èëè áîëüøèì, ÷åì èìåþùèõñÿ â ïðåäøåñòâóþùåé ñó-

ùåñòâóþùåé òåõíîëîãèè. Èçîáðàæåíèå âñåãî æèçíåííîãî öèêëà òåõíîëîãè÷åñêîé ñèñòåìû âîçäåëûâàíèÿ

çåðíîâûõ â ñîîòâåòñòâèè ñ ïðåäëàãàåìûì ïîäõîäîì ïîçâîëÿåò ïðèíÿòü âî âíèìàíèå íàèáîëåå âåðîÿòíûå

ñöåíàðèè è ïîñëåäîâàòåëüíîñòü èõ ïðîÿâëåíèÿ â ðàçâèòèè ïîäîáíîãî ðîäà ñèñòåì.

Êëþ÷åâûå ñëîâà: òåõíîëîãè÷åñêàÿ ñèñòåìà, ðåñóðñíûé ôàêòîð, âîçäåëûâàíèå çåðíîâûõ, òåõíîëî-

ãèè, òåõíîëîãè÷åñêàÿ ñèñòåìà.



òîãî, ñîêðàùåíèå ïîãîëîâüÿ êðóïíîãî ðîãà-

òîãî ñêîòà ïðèâåëî ê ñíèæåíèþ îáúåìîâ

âíåñåíèÿ îðãàíè÷åñêèõ óäîáðåíèé. Èçîáðà-

æåíèå âñåãî æèçíåííîãî öèêëà òåõíîëîãè÷å-

ñêîé ñèñòåìû âîçäåëûâàíèÿ çåðíîâûõ â

ñîîòâåòñòâèè ñ ïðåäëàãàåìûì ïîäõîäîì ïî-

çâîëÿåò ïðèíÿòü âî âíèìàíèå íàèáîëåå âåðî-

ÿòíûå ñöåíàðèè, à òàêæå ïîñëåäîâàòåëüíîñòü

èõ ïðîÿâëåíèÿ â ðàçâèòèè ïîäîáíîãî ðîäà

ñèñòåì.

Öåëü èññëåäîâàíèÿ – îáîñíîâàòü çíà÷è-

ìîñòü ðåñóðñíîãî ôàêòîðà â ðàçâèòèè òåõíî-

ëîãè÷åñêîé ñèñòåìû âîçäåëûâàíèÿ çåðíîâûõ

ñ èñïîëüçîâàíèåì çàêîíîìåðíîñòåé ðàçâè-

òèÿ òåõíè÷åñêèõ ñèñòåì.

Ïðè èññëåäîâàíèè èñïîëüçîâàëè èíôîð-

ìàöèîííûå ìåòîäû íàó÷íîãî àíàëèçà, òåî-

ðèè ñèñòåì, ñòðóêòóðíî-ñèñòåìíîãî àíàëèçà

òåõíîëîãè÷åñêèõ ñèñòåì ïðîèçâîäñòâà ïðî-

äóêöèè ðàñòåíèåâîäñòâà, ïðèíÿòèÿ ðåøå-

íèé, èíôîðìàöèîííûå ìîäåëè ñèñòåì

îáúåêòîâ è äð. [5].

Òåõíîëîãèÿ âîçäåëûâàíèÿ çåðíîâûõ

êóëüòóð ïðåäñòàâëÿåòñÿ â âèäå ñëîæíîé òåõ-

íîëîãè÷åñêîé ñèñòåìû, ôóíêöèîíèðóþùåé

â ñîîòâåòñòâóþùåé ïî÷âåííî-êëèìàòè÷å-

ñêîé çîíå. Ïîä òåõíîëîãè÷åñêîé ñèñòåìîé

ïîíèìàåòñÿ ñîâîêóïíîñòü ôóíêöèîíàëüíî

âçàèìîñâÿçàííûõ ñðåäñòâ òåõíîëîãè÷åñêîãî

îñíàùåíèÿ, ïðåäìåòîâ ïðîèçâîäñòâà è èñ-

ïîëíèòåëåé äëÿ âûïîëíåíèÿ â ðåãëàìåíòè-

ðîâàííûõ óñëîâèÿõ ïðîèçâîäñòâà çàäàííûõ

òåõíîëîãè÷åñêèõ ïðîöåññîâ èëè îïåðàöèé

[6–8]. Â êàæäîé îïåðàöèè, ðåàëèçóåìîé â ñî-

îòâåòñòâóþùåì òåõíîëîãè÷åñêîì ïðîöåññå,

ïðîèñõîäèò âçàèìîäåéñòâèå ñ ïðåäìåòîì

òðóäà, ãëàâíûì îáðàçîì ñ ïî÷âîé è ñåìåíà-

ìè çåðíîâûõ. Èìåííî íà ýòè âèäû ïðåäìå-

òîâ òðóäà íóæíî îêàçàòü íåîáõîäèìîå

âîçäåéñòâèå ïî èõ ïðåîáðàçîâàíèþ äëÿ ñîç-

äàíèÿ áëàãîïðèÿòíûõ óñëîâèé ïðîðàñòàíèÿ

ñåìÿí è äàëüíåéøåé âåãåòàöèè çåðíîâûõ. Ê

ðåãëàìåíòèðîâàííûì óñëîâèÿì ïðîèçâîäñò-

âà îòíîñÿòñÿ ïàðàìåòðû îêðóæàþùåé ñðåäû.

Èñïîëüçóÿ çàêîíîìåðíîñòè ðàçâèòèÿ

òåõíè÷åñêèõ ñèñòåì [9–13] è ó÷èòûâàÿ, ÷òî

çàêîíû èõ ðàçâèòèÿ èìåþò êîìïëåêñíóþ

ñòðóêòóðó, ðàçâèòèå òåõíîëîãè÷åñêîé ñèñòå-

ìû âîçäåëûâàíèÿ çåðíîâûõ ïðåäñòàâëÿåòñÿ â

âèäå èäåàëèçèðîâàííîé S-îáðàçíîé êðèâîé

(ñì. ðèñóíîê).

Óñëîâèåì âîçíèêíîâåíèÿ äàííîé òåõ-

íîëîãè÷åñêîé ñèñòåìû ÿâëÿåòñÿ íàëè÷èå

ðåñóðñíûõ ôàêòîðîâ äëÿ íîðìàëüíîãî ðîñòà

è ðàçâèòèÿ êàê âåãåòèðóþùèõ ðàñòåíèé, òàê

è áèîëîãè÷åñêîãî ñîîáùåñòâà. Â ïåðâóþ

î÷åðåäü ýòî èíòåíñèâíîñòü ñâåòà (àêòèâ-

íîñòü ñîëíå÷íîé ýíåðãèè) – I, îáåñïå÷åí-

íîñòü ðàñòåíèé ôîñôîðíûì ïèòàíèåì – Ð è

ñîäåðæàíèå â ïî÷âå àçîòà – N. Ïî äàííûì

èññëåäîâàíèé [14, 15], â ñëó÷àå ïîòåíöèàëü-

íîãî îãðàíè÷åíèÿ ðîñòà òðåìÿ óêàçàííûìè

ôàêòîðàìè ìàòåìàòè÷åñêàÿ ìîäåëü ïðîöåñ-

ñà îïèñûâàåòñÿ çàâèñèìîñòüþ (çàêîí Ìèò-

÷åðëèõà – çàêîí ñîâîêóïíîãî äåéñòâèÿ

ôàêòîðîâ)

m m=
+ + +

max

I
K K K1 1

P

P

N

Np N

èëè ïðèíöèïîì Ëèáèõà [16] (åñëè ëèìèòè-

ðóþùèì ÿâëÿåòñÿ îäèí ôàêòîð)

m m=
+ + +

ì
í
ï

îï

ü
ý
ï

þï
max min ; ; ,

I
K K K1 1

P

P

N

Np N

ãäå Ê ñ ñîîòâåòñòâóþùèìè èíäåêñàìè – êîí-

ñòàíòû ïîëóíàñûùåíèÿ.
Ïîñòðîåíèå êðèâîé îïðåäåëÿåòñÿ êàê çà-

âèñèìîñòü ñîâåðøåíñòâîâàíèÿ îò âðåìåíè,

÷òî îòðàæàåò õàðàêòåð ðàçâèòèÿ òåõíîëîãè-

÷åñêèõ ñèñòåì, ñòðåìÿùèõñÿ ê óâåëè÷åíèþ

èäåàëüíîñòè (èëè ñòåïåíè ñîâåðøåíñòâîâà-

íèÿ).

Åñëè ýòè óñëîâèÿ óäîâëåòâîðÿþòñÿ, òî

òåõíîëîãè÷åñêàÿ ñèñòåìà âîçäåëûâàíèÿ çåð-

íîâûõ (LX–1) ñïîñîáíà âûéòè íà ïåðâûé

ýòàï ïîä ìàðêîé “ñóùåñòâîâàíèå”.

Âîçìîæíû ñëåäóþùèå îñíîâíûå ïóòè

äàëüíåéøåãî ðàçâèòèÿ ñèñòåìû.

1. Ñèñòåìà ïðàêòè÷åñêè îñòàåòñÿ íà íà-

÷àëüíîì ýòàïå â âèäå LX ñ
* - 1 – ñèñòåìû, â

æèçíåííîì öèêëå êîòîðîé íàñòóïàåò ïåðèîä

ñòàãíàöèè, ò.å. çàìåäëåíèå òåìïîâ ðàçâèòèÿ:

ñíèæåíèå óðîæàéíîñòè çåðíîâûõ âñëåäñòâèå

âûíîñà èç ïî÷âû ýëåìåíòîâ ïèòàíèÿ è íå-

âîñïîëíåíèÿ èõ â ïîëíîì îáúåìå, à òàêæå

îòñòàâàíèÿ â ðàçâèòèè òåõíè÷åñêèõ ñðåäñòâ

ïðè ïîëíîì èëè ÷àñòè÷íîì îòñóòñòâèè äî-

ïîëíèòåëüíûõ ðåñóðñîâ äëÿ ïðîäîëæåíèÿ

ðàçâèòèÿ ýòîé ñèñòåìû.
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Â ñèñòåìå ðåàëèçóþòñÿ ýêñòåíñèâíûå

òåõíîëîãèè, êîòîðûå ïðåäïîëàãàþò îðèåíòà-

öèþ íà åñòåñòâåííîå ïëîäîðîäèå ïî÷â áåç

ïðèìåíåíèÿ óäîáðåíèé è äðóãèõ õèìè÷åñêèõ

ñðåäñòâ èëè ñ âåñüìà îãðàíè÷åííûì èõ èñ-

ïîëüçîâàíèåì.

Ó÷èòûâàÿ, ÷òî öåëüþ ðàññìàòðèâàåìîé

òåõíîëîãè÷åñêîé ñèñòåìû ÿâëÿåòñÿ íå åå ñó-

ùåñòâîâàíèå, à àêòèâíîå ôóíêöèîíèðîâà-

íèå, òî äëÿ âûõîäà íà áîëåå âûñîêèé

óðîâåíü (2-é ýòàï), êîòîðûé ìîæíî îõàðàê-

òåðèçîâàòü êàê ýòàï ðàçâèòèÿ, âûïîëíåíèå

ïîäîáíûõ óñëîâèé ñóùåñòâîâàíèÿ (èñïîëü-

çîâàíèå òîëüêî ïðèðîäíîãî ïëîäîðîäèÿ

ïî÷âû) íåäîñòàòî÷íî. Äëÿ ýòîãî òðåáóþòñÿ

âîçìîæíîñòè (ýíåðãåòè÷åñêèå ðåñóðñû),

êîòîðûå íåîáõîäèìî äîïîëíèòåëüíî ââåñòè

â òåõíîëîãèþ âîçäåëûâàíèÿ çåðíîâûõ:

ÝP ÝPèì ïë
i

n

j

m

i j
= =
å å

1 1

p ,

ãäå ÝPèìi – îáúåì ýíåðãåòè÷åñêèõ ðåñóðñîâ,

èñïîëüçóåìûõ â ñóùåñòâóþùåé òåõíîëîãèè;

ÝPïëi – îáúåì ýíåðãåòè÷åñêèõ ðåñóðñîâ, ïëà-
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Îáîáùåííàÿ ñõåìà ðàçâèòèÿ òåõíîëîãè÷åñêîé ñèñòåìû âîçäåëûâàíèÿ çåðíîâûõ êóëüòóð



íèðóåìûõ ê èñïîëüçîâàíèþ â ðàçðàáàòûâàå-

ìîé òåõíîëîãèè.

Äëÿ âûõîäà òåõíîëîãè÷åñêîé ñèñòåìû íà

2-é ýòàï ðàçâèòèÿ êîëè÷åñòâî ïëàíèðóåìûõ

äëÿ èñïîëüçîâàíèÿ â íåé ýíåðãåòè÷åñêèõ ðå-

ñóðñîâ äîëæíî áûòü áîëüøèì, ÷åì èìåþ-

ùèõñÿ â ñóùåñòâóþùåé òåõíîëîãèè.

2. Ñèñòåìà ïðîäîëæàåò ðàçâèòèå ïðè óñ-

ëîâèè, ÷òî íàéäåíû äîïîëíèòåëüíûå ýíåðãå-

òè÷åñêèå ðåñóðñû (ÝÐä ) äëÿ âîñïîëíåíèÿ â

ïî÷âå ïèòàòåëüíûõ âåùåñòâ, íóæíûõ äëÿ óñ-

òîé÷èâîãî ðàçâèòèÿ âåãåòèðóþùèõ ðàñòåíèé.

Â ñèñòåìå ðåàëèçóþòñÿ íîðìàëüíûå òåõíîëî-

ãèè, ðàññ÷èòàííûå íà òàêîé óðîâåíü èñïîëü-

çîâàíèÿ õèìè÷åñêèõ ñðåäñòâ, êîòîðûé

ïîçâîëÿåò îñâàèâàòü ïî÷âîçàùèòíûå ñèñòåìû

çåìëåäåëèÿ, ïîääåðæèâàòü ñðåäíèé óðîâåíü

îêóëüòóðåííîñòè ïî÷â, óñòðàíÿòü äåôèöèò

ýëåìåíòîâ ìèíåðàëüíîãî ïèòàíèÿ, íàõîäÿ-

ùèõñÿ â êðèòè÷åñêîì ìèíèìóìå, è äàâàòü

óäîâëåòâîðèòåëüíîå êà÷åñòâî ïðîäóêöèè:

ÝÐ > ÝÐä min ,

ãäå ÝÐä – äîïîëíèòåëüíûå ýíåðãåòè÷åñêèå

ðåñóðñû äëÿ âîñïîëíåíèÿ â ïî÷âå ïèòàòåëü-

íûõ âåùåñòâ; ÝÐmin – äåôèöèò ýëåìåíòîâ

ìèíåðàëüíîãî ïèòàíèÿ, íàõîäÿùèõñÿ â êðèòè-

÷åñêîì ìèíèìóìå.

3. Äàëüíåéøåå ôóíêöèîíèðîâàíèå òåõíî-

ëîãè÷åñêîé ñèñòåìû îñóùåñòâëÿåòñÿ â ðàìêàõ

ðåàëèçàöèè èíòåíñèâíûõ òåõíîëîãèé, êîòî-

ðûå èñïîëüçóþòñÿ äëÿ ïîëó÷åíèÿ äåéñòâè-

òåëüíî âîçìîæíîãî óðîæàÿ âûñîêîãî êà÷åñòâà

â ñêëàäûâàþùèõñÿ ìåòåîðîëîãè÷åñêèõ óñëî-

âèÿõ ñîîòâåòñòâóþùåé ïî÷âåííî-êëèìàòè÷å-

ñêîé çîíû (íà çàäàííîì ïîëå). Äëÿ ïîëó÷åíèÿ

òàêîãî óðîæàÿ ïðåäïîëàãàåòñÿ íåïðåðûâíîå

óïðàâëåíèå ïðîäóêöèîííûì ïðîöåññîì ñåëü-

ñêîõîçÿéñòâåííûõ êóëüòóð, îáåñïå÷èâàþùåå

îïòèìàëüíîå ìèíåðàëüíîå ïèòàíèå ðàñòåíèé

è çàùèòó îò âðåäíûõ îðãàíèçìîâ è ïîëåãàíèÿ.

Èíòåíñèâíûå òåõíîëîãèè ïðåäóñìàòðèâàþò

èñïîëüçîâàíèå èíòåíñèâíûõ ñîðòîâ è ñîçäà-

íèå óñëîâèé äëÿ áîëåå ïîëíîé ðåàëèçàöèè èõ

áèîëîãè÷åñêîãî ïîòåíöèàëà.

4. Ïðîäîëæàþùååñÿ ðàçâèòèå ñèñòåìû

ðåàëèçóåòñÿ ïðè èñïîëüçîâàíèè âûñîêèõ

òåõíîëîãèé (óïðàâëÿåìîå çåìëåäåëèå),

ïðåäíàçíà÷åííûõ äëÿ äîñòèæåíèÿ êëèìàòè-

÷åñêè îáåñïå÷åííîé óðîæàéíîñòè êóëüòóðû,

áëèçêîé ê åå áèîëîãè÷åñêîìó ïîòåíöèàëó, ñ

çàäàííûì êà÷åñòâîì ïðîäóêöèè. Ïðè ðåàëè-

çàöèè âûñîêîèíòåíñèâíûõ òåõíîëîãèé îáåñ-

ïå÷èâàåòñÿ ìàêñèìàëüíàÿ èíòåãðàöèÿ

àãðîïðèåìîâ è îïòèìàëüíîå èñïîëüçîâàíèå

íåîáõîäèìûõ ðåñóðñîâ è òåõíèêè. Íàèáîëåå

ïîëíîå ñîáëþäåíèå âñåõ òðåáîâàíèé âûñîêî-

èíòåíñèâíûõ òåõíîëîãèé ìîæíî îáåñïå÷èòü

ñ ïîìîùüþ èíôîðìàöèîííûõ ìåòîäîâ è ïðå-

öèçèîííîé òåõíèêè â ðàìêàõ ìåòîäîëîãèè

òî÷íîãî çåìëåäåëèÿ.

5. Äàëüíåéøåå ðàçâåðòûâàíèå ñèñòåìû

âîçìîæíî òîëüêî ïðè íàõîæäåíèè è ââåäåíèè

â ðàçðàáàòûâàåìóþ òåõíîëîãèþ äîïîëíèòåëü-

íûõ ýíåðãåòè÷åñêèõ ðåñóðñîâ, íå èñïîëüçóå-

ìûõ â ðåàëèçàöèè ðàíåå ñóùåñòâîâàâøèõ

ïîäîáíûõ ñòðóêòóð (âîçìîæíî èñïîëüçîâàíèå

íàíîòåõíîëîãèé). Äîïîëíèòåëüíûì ñèãíàëîì

äëÿ ïåðåõîäà ñèñòåìû íà áîëåå âûñîêèé óðî-

âåíü ìîæåò ñëóæèòü íà÷àëî îòñòàâàíèÿ â ðàç-

âèòèè òåõíè÷åñêèõ ñðåäñòâ è èõ ðàáî÷èõ

îðãàíîâ ïðè îòñóòñòâèè äîïîëíèòåëüíûõ ðå-

ñóðñîâ äëÿ ïðîäîëæåíèÿ èõ ðàçâèòèÿ.

Â áóäóùåì âîçìîæíû ñëåäóþùèå ñöåíà-

ðèè ðàçâèòèÿ ñèñòåìû:

– òåõíîëîãè÷åñêàÿ ñèñòåìà îñòàåòñÿ ïðè

ñâîåé èäåàëüíîñòè (ðàçâèòèè) íà ÷åòâåðòîì

ýòàïå;

– ïðîäîëæàåò ñâîå ñóùåñòâîâàíèå â âèäå

LX ñ
* - 1 – ñèñòåìû, â æèçíåííîì öèêëå êîòî-

ðîé íàñòóïàåò ïåðèîä ñíèæåíèÿ ýôôåêòèâ-

íîñòè;

– ïåðåõîäèò íà ïîëíîöåííûé î÷åðåäíîé

ýòàï (LX–n), åñëè íàéäåíû ðåñóðñû íîâûõ

òåõíîëîãèé (èëè íîâûõ òåõíè÷åñêèõ

ñðåäñòâ).

ÂÛÂÎÄÛ

1. Ðàçâèòèå òåõíîëîãè÷åñêîé ñèñòåìû

âîçäåëûâàíèÿ çåðíîâûõ ìîæíî ïðåäñòàâèòü

â âèäå èäåàëèçèðîâàííîé S-îáðàçíîé êðè-

âîé, íà êîòîðîé ðàñïîëàãàþòñÿ ýòàïû òåõíî-

ëîãèè âîçäåëûâàíèÿ ñ ðàçëè÷íîé ñòåïåíüþ

èíòåíñèôèêàöèè.

2. Ïîñëåäîâàòåëüíîå ðàçâåðòûâàíèå òåõ-

íîëîãè÷åñêîé ñèñòåìû ðåàëèçóåòñÿ ñ èñ-

ïîëüçîâàíèåì äîïîëíèòåëüíûõ ðåñóðñîâ â

ñîîòâåòñòâóþùèõ ïåðåõîäíûõ ýòàïàõ ñâîåãî

ðàçâèòèÿ.
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3. Èçîáðàæåíèå âñåãî æèçíåííîãî öèêëà

òåõíîëîãè÷åñêîé ñèñòåìû âîçäåëûâàíèÿ çåð-

íîâûõ â ñîîòâåòñòâèè ñ ïðåäëàãàåìûì ïîä-

õîäîì ïîçâîëÿåò ïðèíÿòü âî âíèìàíèå

íàèáîëåå âåðîÿòíûå ñöåíàðèè è ïîñëåäîâà-

òåëüíîñòü èõ ïðîÿâëåíèÿ â ðàçâèòèè ïîäîá-

íîãî ðîäà ñèñòåì.
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Results are considered from theoretical studies on representing a technology for grain crop cultivation in

the form of a complex technological system functioning in an appropriate soil-climatic zone. The main stages of

its development depending on a technology intensification level are shown. Using the laws of technical systems

evolution and taking into account the complex structure of these laws, a technological system for cultivating

grain crops is thought of as an S-shaped idealized curve. The sequential deployment of the technological system

is realized with the use of additional resources in the corresponding transition stages of its development. The

condition for the technological system is availability of resources for the growth and development of both

vegetative plants and a biological community. First of all, this is the intensity of light, or solar energy activity,

phosphorus nutrition availability for plants, and nitrogen content in soil. The technological system to reach the

subsequent stages of its development should have the equal or greater amount of energy resources as compared

with the previous technology. Representing the whole life cycle of the technological system for cultivating grain

crops in accordance with the approach suggested allows us to take into account the most probable scenarios and

the most probable sequence of their manifestations in the development of such systems.

Keywords: technological system, resource factor, grain crops cultivation, technology.
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