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ÑÏÎÑÎÁ ÍÅÉÐÎÑÅÒÅÂÎÉ ÎÖÅÍÊÈ ÇÀÁÎËÅÂÀÅÌÎÑÒÈ
ÊÐÓÏÍÎÃÎ ÐÎÃÀÒÎÃÎ ÑÊÎÒÀ ÍÅÊÐÎÁÀÊÒÅÐÈÎÇÎÌ

Íà îñíîâàíèè ðåòðîñïåêòèâíûõ ýïèçîîòîëîãè÷åñêèõ äàííûõ ñîñòàâëåíû áàçû äàííûõ â
ôîðìàòå DBF4 (dBase IV) ïî êîìïëåêñíûì ýïèçîîòîëîãè÷åñêèì äàííûì, êîðìàì, ïèòàòåëü-
íîé öåííîñòè êîðìîâîãî ðàöèîíà è áèîõèìè÷åñêèì èññëåäîâàíèÿì ñûâîðîòêè êðîâè êðóï-
íîãî ðîãàòîãî ñêîòà. Îñíîâíàÿ áàçà äàííûõ êîìïëåêñíàÿ, â íåå âîøëè ïîêàçàòåëè ïî 158
æèâîòíîâîä÷åñêèì ïîìåùåíèÿì íåáëàãîïîëó÷íûõ ïî íåêðîáàêòåðèîçó õîçÿéñòâ. Â êîì-
ïëåêñíîé áàçå â êà÷åñòâå âõîäíûõ ïàðàìåòðîâ èñïîëüçîâàíû äàííûå ïî ñàíèòàðíîìó ñîñòîÿ-
íèþ, äëèíå ñòîéëà, íàëè÷èþ èëè îòñóòñòâèþ ðåøåòîê, ìîöèîíó, îáùåé ïèòàòåëüíîñòè
ðàöèîíà, êîìïîíåíòàì ðàöèîíà. Ñîñòàâëåíà áàçà äàííûõ êîðìîâ. Ïîäãîòîâëåíà îòäåëüíàÿ
áàçà äàííûõ ïî ïèòàòåëüíîé öåííîñòè ðàöèîíà ïî âõîäíûì ïàðàìåòðàì. Ñôîðìèðîâàíà íåé-
ðîííàÿ ñåòü íà îñíîâå áàçû äàííûõ áèîõèìè÷åñêèõ ïîêàçàòåëåé ñûâîðîòêè êðîâè êðóïíîãî
ðîãàòîãî ñêîòà ðàçíûõ õîçÿéñòâ. Íà îñíîâàíèè ýïèçîîòîëîãè÷åñêèõ áàç äàííûõ î õîçÿéñòâàõ
ïîäãîòîâëåíû èñêóññòâåííûå íåéðîííûå ñåòè ñ èñïîëüçîâàíèåì ïðîãðàììû NeuroPro, âåð-
ñèÿ 0,25, äëÿ ïðîãíîçèðîâàíèÿ çàáîëåâàåìîñòè êðóïíîãî ðîãàòîãî ñêîòà íåêðîáàêòåðèîçîì.
Ïðèâåäåíû ðåçóëüòàòû ïðîãíîçèðîâàíèÿ çàáîëåâàåìîñòè íåêðîáàêòåðèîçîì êðóïíîãî ðîãàòî-
ãî ñêîòà, ïîëó÷åííûå ñ ïîìîùüþ ðàçðàáîòàííîãî íåéðîïðîåêòà íà 18 íåáëàãîïîëó÷íûõ ôåð-
ìàõ ñ èçâåñòíîé çàáîëåâàåìîñòüþ è ýïèçîîòîëîãè÷åñêèìè äàííûìè.

Êëþ÷åâûå ñëîâà: èíôîðìàöèîííàÿ ìîäåëü, íåéðîííàÿ ñåòü, íåêðîáàêòåðèîç, ïðîãíîçè-
ðîâàíèå çàáîëåâàåìîñòè, ôàêòîðû ðèñêà, ñàíèòàðíîå ñîñòîÿíèå, ýïèçîîòîëîãè÷åñêèå äàííûå,
áàçà äàííûõ, íåéðîïðîåêò.

Íåêðîáàêòåðèîç êðóïíîãî ðîãàòîãî ñêîòà íàíîñèò çíà÷èòåëüíûé óùåðá
æèâîòíîâîäñòâó ñòðàíû. Áîëåçíü êëèíè÷åñêè ïðåèìóùåñòâåííî ïðîÿâëÿ-
åòñÿ ãíîéíî-íåêðîòè÷åñêèì ïîðàæåíèåì êîæè è ìÿãêèõ òêàíåé äèñòàëü-
íîãî îòäåëà êîíå÷íîñòåé [1]. Îäíàêî â äîêóìåíòàõ ãîñóäàðñòâåííîé âåòåðè-
íàðíîé îò÷åòíîñòè â íåêîòîðûõ îáëàñòÿõ íåêðîáàêòåðèîç êàê èíôåêöèîí-
íóþ áîëåçíü íå ðåãèñòðèðóþò. Áîëåå òîãî, ïðàêòè÷åñêè íå ïîñòóïàåò
áèîëîãè÷åñêîãî ìàòåðèàëà äëÿ äèàãíîñòèêè çàáîëåâàíèÿ â âåòåðèíàðíûå
ëàáîðàòîðèè. Â ðåçóëüòàòå ýòîãî îöåíèâàòü îáùóþ ðàñïðîñòðàíåííîñòü è
ïðèðîäó ïàòîëîãèè ïðèõîäèòñÿ ëèøü ïîñðåäñòâîì ñïåöèàëüíûõ ýïèçîîòî-
ëîãè÷åñêèõ îáñëåäîâàíèé â õîçÿéñòâàõ.

Îäíèì èç âàæíåéøèõ ôàêòîðîâ, ñïîñîáñòâóþùèõ óñïåøíîìó ôóíê-
öèîíèðîâàíèþ âåòåðèíàðíûõ ñïåöèàëèñòîâ â íîâûõ ýêîíîìè÷åñêèõ óñëî-
âèÿõ, ÿâëÿåòñÿ âíåäðåíèå íîâûõ âûñîêîýôôåêòèâíûõ òåõíîëîãèé, ïðåæäå
âñåãî â îáëàñòè èíôîðìàöèîííîãî îáåñïå÷åíèÿ. Íàðÿäó ñ ñåðâèñíûìè èí-
ôîðìàöèîííûìè ñèñòåìàìè âñå áîëüøåå âíèìàíèå óäåëÿåòñÿ êîìïüþòåð-
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íûì ýêñïåðòíûì ñèñòåìàì íà îñíîâå íåéðîííûõ ñåòåé, îêàçûâàþùèì
ñïåöèàëüíóþ ïîìîùü â ïðèíÿòèè ðåøåíèé, äèàãíîñòèêå, ïðîãíîçèðîâà-
íèè, óïðàâëåíèè è îïòèìèçàöèè [2].

Íàèáîëüøåå ðàñïðîñòðàíåíèå ýêñïåðòíûå ñèñòåìû ïîëó÷èëè â ýêîíî-
ìèêå è ìåäèöèíå [3–5]. Íåñìîòðÿ íà èìåþùèåñÿ ñåðüåçíûå ðàçðàáîòêè â
ýòîì íàïðàâëåíèè, â âåòåðèíàðíîé íàóêå íàó÷íûå èññëåäîâàíèÿ c èñïîëü-
çîâàíèåì êîìïüþòåðíûõ ýêñïåðòíûõ ñèñòåì ïîêà íå ïðèìåíÿþòñÿ. Îáîá-
ùåíèå è èñïîëüçîâàíèå äàííûõ, ïîëó÷àåìûõ âåòåðèíàðíûìè ñïåöèàëèñòà-
ìè â ïðîöåññå ïðîâåäåíèÿ ýïèçîîòîëîãè÷åñêèõ è ñïåöèàëüíûõ èññëåäîâà-
íèé â æèâîòíîâîä÷åñêèõ õîçÿéñòâàõ, ìîãóò ñëóæèòü îñíîâîé äëÿ ôîðìèðî-
âàíèÿ íåéðîííûõ ñåòåé.

Öåëü íàøåãî èññëåäîâàíèÿ – îïèñàòü ñïîñîá ýêñïåðòíîé îöåíêè ýïè-
çîîòè÷åñêîãî ñîñòîÿíèÿ õîçÿéñòâ ïî íåêðîáàêòåðèîçó è ïðîãíîçèðîâàíèÿ
çàáîëåâàåìîñòè â æèâîòíîâîä÷åñêèõ õîçÿéñòâàõ ñ èñïîëüçîâàíèåì èñêóññò-
âåííûõ íåéðîííûõ ñåòåé.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Äëÿ ñîñòàâëåíèÿ áàç äàííûõ (ýëåêòðîííûõ òàáëèö) ýïèçîîòîëîãè÷å-
ñêîãî ñîñòîÿíèÿ ôåðì êðóïíîãî ðîãàòîãî ñêîòà, íåáëàãîïîëó÷íûõ ïî íåê-
ðîáàêòåðèîçó, èñïîëüçîâàëè ïðîãðàììó Microsoft Excel. Íåéðîñåòåâóþ
îöåíêó çàáîëåâàåìîñòè êðóïíîãî ðîãàòîãî ñêîòà íåêðîáàêòåîðèîçîì ïðè
ðàçíûõ õîçÿéñòâåííûõ óñëîâèÿõ è ïîäãîòîâêó êîìïüþòåðíîé èíôîðìà-
öèîííîé ìîäåëè íåéðîñåòåâîé îöåíêè ýïèçîîòè÷åñêîãî ñîñòîÿíèÿ ôåðì
ïî íåêðîáàêòåðèîçó ïðîâîäèëè, èñïîëüçóÿ ïðîãðàììó NeuroPro, âåðñèÿ
0,25 [5]. Ïðîãðàììà ïðåäñòàâëÿåò ñîáîé ìåíåäæåð îáó÷àåìûõ èñêóññòâåí-
íûõ íåéðîííûõ ñåòåé, ðàáîòàþùèé â ñðåäå MS Windows èëè Windows
NT4.0 è ïîçâîëÿþùèé ïðîâîäèòü ñëåäóþùèå áàçîâûå îïåðàöèè: ñîçäàíèå
íåéðîïðîåêòà; ïîäêëþ÷åíèå ê íåéðîïðîåêòó ôàéëà (áàçû) äàííûõ â ôîð-
ìàòå dbf; ðåäàêòèðîâàíèå ôàéëà äàííûõ; äîáàâëåíèå â ïðîåêò íåéðîííîé
ñåòè ñëîèñòîé àðõèòåêòóðû ñ ÷èñëîì ñëîåâ íåéðîíîâ îò 1 äî 10, ÷èñëîì
íåéðîíîâ â ñëîå – äî 100; îáó÷åíèå íåéðîííîé ñåòè ðåøåíèþ çàäà÷è ïðî-
ãíîçèðîâàíèÿ èëè êëàññèôèêàöèè; òåñòèðîâàíèå íåéðîííîé ñåòè íà ôàé-
ëå äàííûõ; âû÷èñëåíèå ïîêàçàòåëåé çíà÷èìîñòè âõîäíûõ ñèãíàëîâ ñåòè;
óïðîùåíèå íåéðîííîé ñåòè; âûáîð àëãîðèòìà îáó÷åíèÿ, íàçíà÷åíèå òðå-
áóåìîé òî÷íîñòè ïðîãíîçà, íàñòðîéêà íåéðîííîé ñåòè.

Îáó÷åíèå íåéðîííîé ñåòè ïðîâîäèëè íà çàäà÷íèêå (íàáîðå âåêòîðîâ
äàííûõ) è ñòðîèëè êàê ìèíèìèçàöèþ íåêîòîðîé ôóíêöèè íåâÿçêè (îöåí-
êè) ìåæäó îòâåòîì ñåòè è òðåáóåìûìè çíà÷åíèÿìè. Êàæäûé ïðèìåð ïðåä-
ñòàâëÿë ñîáîé çàäà÷ó îäíîãî è òîãî æå òèïà ñ èíäèâèäóàëüíûì çíà÷åíèåì
è çàðàíåå èçâåñòíûì îòâåòîì.

Ìèíèìèçàöèÿ ïðîèñõîäèëà ïóòåì òàêîé ïîäñòðîéêè îáó÷àåìûõ ïàðà-
ìåòðîâ ñåòè, ÷òîáû ñåòü âûäàâàëà âûõîäíûå ñèãíàëû, íàèáîëåå áëèçêèå
òðåáóåìûì. Îñíîâíûå ìîìåíòû ðàáîòû ñ ýòèìè ïðîãðàììàìè îòðàæåíû â
èõ ïàêåòàõ.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïåðâîíà÷àëüíî ñîñòàâëåíèå áàçû ýëåêòðîííûõ òàáëèö ïðîèñõîäèëî ïî
ðåòðîñïåêòèâíûì äàííûì ýïèçîîòîëîãè÷åñêîãî ñîñòîÿíèÿ ôåðì êðóïíîãî
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ðîãàòîãî ñêîòà, íåáëàãîïîëó÷íûõ ïî íåêðîáàêòåðèîçó. Ïîäãîòîâëåíî íå-
ñêîëüêî áàç äàííûõ. Îñíîâíàÿ áàçà êîìïëåêñíàÿ, â íåå âîøëè ïîêàçàòåëè
ïî 158 æèâîòíîâîä÷åñêèì ïîìåùåíèÿì íåáëàãîïîëó÷íûõ ïî íåêðîáàêòå-
ðèîçó õîçÿéñòâ. Â êîìïëåêñíîé áàçå â êà÷åñòâå âõîäíûõ ïàðàìåòðîâ èñ-
ïîëüçîâàíû äàííûå ïî ñàíèòàðíîìó ñîñòîÿíèþ, äëèíå ñòîéëà, íàëè÷èþ
èëè îòñóòñòâèþ ðåøåòîê, ìîöèîíó, îáùåé ïèòàòåëüíîñòè ðàöèîíà, êîìïî-
íåíòàì ðàöèîíà (ñåíî, ñîëîìà, ñåíàæ, ñèëîñ, êîíöåíòðàòû), èñïîëüçîâà-
íèþ íîæíûõ âàíí, à âûõîäíîãî – çàáîëåâàåìîñòè êîæíîé ôîðìîé íåêðî-
áàêòåðèîçà. Ïî ýòèì æå ïîìåùåíèÿì ñîñòàâëåíà áàçà äàííûõ «Êîðìà».
Âõîäíûå ïàðàìåòðû: îáùàÿ ïèòàòåëüíàÿ öåííîñòü ðàöèîíà (êîðìîâûõ
åäèíèö), êîìïîíåíòû ðàöèîíà (êã) – ñåíî, ñîëîìà, ñåíàæ, ñèëîñ, êîíöåí-
òðàòû.

Ïîäãîòîâëåíà îòäåëüíàÿ áàçà äàííûõ «Ïèòàòåëüíàÿ öåííîñòü ðàöèîíà
ñîãëàñíî íîðìàì êîðìëåíèÿ» ïî ñëåäóþùèì âõîäíûì ïàðàìåòðàì: ñóõîìó
âåùåñòâó, ñûðîìó ïðîòåèíó, æèðó, êëåò÷àòêå, ÁÝÂ, ñóõîìó âåùåñòâó, çîëå,
êîðìîâûì åäèíèöàì, îáùåé ýíåðãèè, ïåðåâàðèìîìó ïðîòåèíó, êàðîòèíó,
ëèçèíó, ìåòèîíèíó, ìèíåðàëüíûì âåùåñòâàì è ìàêðî- è ìèêðîýëåìåíòàì
(Ca, P, Mg, K, Na, Cl, S, Fe, Mn, Co, I), âèòàìèíàì (D, E, B1, B2, B3, B4,
B5). Âûõîäíîé ïàðàìåòð – çàáîëåâàåìîñòü íåêðîáàêòåðèîçîì.

Íà îñíîâå êîìïëåêñíîé áàçû äàííûõ ñîñòàâëÿëè íåéðîííûå ñåòè è
ïðîâîäèëè èõ îáó÷åíèå íåïîñðåäñòâåííî êîìïüþòåðíîé ïðîãðàììîé Neuro
Pro. Íà îñíîâàíèè îáó÷åíèÿ ñåòè íàìè ñîçäàíà íåéðîííàÿ ñåòü èç òðåõ
ñëîåâ ïî 10 íåéðîíîâ êàæäûé ñ ÷èñëîì âõîäíûõ ïîëåé 11, âûõîäíûõ – 1,
ñïîñîáíàÿ ðàñïîçíàâàòü ââåäåííûå âõîäíûå ïàðàìåòðû ñ çàäàííîé îøèá-
êîé. Â íåéðîííîé ñåòè íà êàæäîì ýòàïå ðàáîòû ìîæíî ïîëó÷èòü çíà÷è-
ìîñòü âõîäíûõ ñèãíàëîâ (ðèñ. 1).

Êàê âèäíî èç ðèñ. 1, â äàííîé ñåòè íà ïåðâîì ìåñòå ïî çíà÷åíèþ ñòîèò
íàëè÷èå ðåøåòîê â ñòîéëàõ (âêëàä ôàêòîðà 1,0 – ìàêñèìàëüíîå çíà÷åíèå),
çàòåì ñëåäóåò íàëè÷èå ñåíà â ðàöèîíå (0,96), ñåíàæ è äëèíà ñòîéëà (0,74 è
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Ðèñ. 1. Íåéðîííàÿ ñåòü ïîñëå óäàëåíèÿ êîíôëèêòíûõ ïðèìåðîâ ñ âûâîäîì
çíà÷èìîñòè âõîäíûõ ñèãíàëîâ (ôàêòîðîâ)



0,72 ñîîòâåòñòâåííî). Íåñåò îïðåäåëåííóþ íàãðóçêó è ïðèìåíåíèå íîæíûõ
âàíí (0,63). Äðóãèå ïîêàçàòåëè èìåëè óìåðåííîå çíà÷åíèå (ìåíåå 0,5).

Ïî òàêîìó æå ïðèíöèïó ðàáîòàëè ñ áàçîé äàííûõ «Êîðìà». Â ýòîé
íåéðîííîé ñåòè â êà÷åñòâå âõîäíûõ ïàðàìåòðîâ âçÿòû ïîêàçàòåëè ñîñòàâà
ðàöèîíà â êîíêðåòíîì êîëè÷åñòâå êîðìà (ñåíî, ñîëîìà, ñåíàæ, ñèëîñ, êîí-
öåíòðàòû, êîðìîâûå åäèíèöû) è ìîöèîí æèâîòíûõ. Â äàííîì ñëó÷àå òàê-
æå ïîëó÷åíà íåéðîííàÿ ñåòü èç òðåõ ñëîåâ ïî 10 íåéðîíîâ êàæäûé ñ ÷èñëîì
âõîäíûõ ïîëåé 7, âûõîäíûõ – 1. Â êîíå÷íîé íåéðîííîé ñåòè íàãðóçêà íà
ôàêòîðû ðàñïðåäåëèëàñü ñëåäóþùèì îáðàçîì: ñåíàæ – 1, ñåíî – 0,96, ñî-
ëîìà – 0,57, ìîöèîí – 0,89, êîíöåíòðàòû – 0,71, ñèëîñ – 0,49, êîðìîâûå
åäèíèöû – 0,47 (ðèñ. 2).

Ó÷èòûâàÿ ñóùåñòâåííóþ íàãðóçêó ôàêòîðîâ êîðìëåíèÿ íà îñíîâå áàçû
äàííûõ «Ïèòàòåëüíàÿ öåííîñòü ðàöèîíà», ñîñòàâèëè îäíîèìåííóþ íåé-
ðîííóþ ñåòü èç òðåõ ñëîåâ ïî 10 íåéðîíîâ êàæäûé ñ ÷èñëîì âõîäíûõ ïîëåé
34, âûõîäíûõ – 1. Ñîçäàííàÿ íåéðîííàÿ ñåòü ïðàâèëüíî òåñòèðîâàëà 77
(97,4 %) ïðèìåðîâ è íåïðàâèëüíî – 2 (2,6 %). Ìû ñî÷ëè ïîëó÷åííûå ðå-
çóëüòàòû âïîëíå óäîâëåòâîðèòåëüíûìè.

Â äðóãîé íåéðîííîé ñåòè íà îñíîâå áàçû äàííûõ «Áèîõèìè÷åñêèå ïî-
êàçàòåëè ñûâîðîòêè êðîâè êðóïíîãî ðîãàòîãî ñêîòà 36 õîçÿéñòâ» âõîäíûìè
ïàðàìåòðàìè áûëè êàðîòèí, êàëüöèé, ôîñôîð, áåëîê, ùåëî÷íîé ðåçåðâ,
âûõîäíûì ïàðàìåòðîì – çàáîëåâàåìîñòü æèâîòíûõ íåêðîáàêòåðèîçîì.
Îñíîâíîé âêëàä ïðèõîäèëñÿ íà ñîäåðæàíèå êàëüöèÿ â ñûâîðîòêå êðîâè
(1,0) è íà ùåëî÷íîé ðåçåðâ (0,51). Îñòàëüíûå ïàðàìåòðû (êàðîòèí, ôîñôîð
è áåëîê) èìåëè íóëåâîå çíà÷åíèå.

Â çàêëþ÷åíèå ïîëó÷åííûé íåéðîïðîåêò èñïîëüçîâàëè äëÿ òåñòèðîâà-
íèÿ ïðîãíîçèðóåìîé çàáîëåâàåìîñòè íåêðîáàêòåðèîçîì íà ïðèìåðå 18
êîíêðåòíûõ õîçÿéñòâ ñ èçâåñòíîé çàáîëåâàåìîñòüþ è ýïèçîîòîëîãè÷åñêè-
ìè äàííûìè, îòðàæàþùèå òðåáîâàíèÿ çàäà÷íèêà (òåñò-òàáëèöà). Ðåçóëü-
òàòû òåñòèðîâàíèÿ ïî îöåíêå ïðîãíîçèðóåìîé òî÷íîñòè ïðèâåäåíû â
òàáëèöå.

Àíàëèç òàáëèöû ïîêàçûâàåò, ÷òî ýôôåêòèâíîñòü ïðîãíîçà íå áûëà
íèæå 70 %; â ïðåäåëàõ 70–100 % èìåëî 7 (38,95 %) ñëó÷àåâ; òàêîå æå êî-
ëè÷åñòâî ñëó÷àåâ ïðåâûøàëî ïðîãíîç íå áîëåå ÷åì íà 20 %, ò.å. ñîâïà-
äåíèå ïðîãíîçà â ïðåäåëàõ 70–120 % ñîñòàâèëî 14 (77,8 %). Íà íàø
âçãëÿä, ïîëó÷åííàÿ íåéðîííàÿ ñåòü âïîëíå óäîâëåòâîðèòåëüíî òåñòèðó-
åò âûáîðêó.

Íåéðîñåòè àâòîìàòè÷åñêè çàïèñûâàþòñÿ íà äèñê êîìïüþòåðà êàê
îáûêíîâåííûé ôàéë è ìîãóò õðàíèòüñÿ ñêîëüêî íåîáõîäèìî. Â ëþáîé ìî-
ìåíò ìîæíî ñ÷èòàòü ñåòü ñ äèñêà è ïðîäîëæèòü îáó÷åíèå èëè èñïîëüçîâàòü
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Ðèñ. 2. Çíà÷èìîñòü âõîäíûõ ïàðàìåòðîâ
íåéðîííîé ñåòè «Êîðìà»

Ê
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û



äëÿ òåñòèðîâàíèÿ íîâûõ âõîäíûõ ïàðàìåòðîâ, ïîñêîëüêó ïðîãðàììà íå íà-
êëàäûâàåò îãðàíè÷åíèé íà ÷èñëî çàïèñåé (ñòðîê) â ôàéëå äàííûõ.

ÂÛÂÎÄÛ

1. Ïîäãîòîâëåíû èñêóññòâåííûå íåéðîííûå ñåòè äëÿ ïðîãíîçèðîâàíèÿ
çàáîëåâàåìîñòè êðóïíîãî ðîãàòîãî ñêîòà íåêðîáàêòåðèîçîì íà îñíîâå ýïè-
çîîòîëîãè÷åñêèõ äàííûõ ïî óñëîâèÿì ñîäåðæàíèÿ è êîðìëåíèÿ æèâîòíûõ,
à òàêæå áèîõèìè÷åñêèì ïîêàçàòåëÿì ñûâîðîòêè êðîâè. Ýôôåêòèâíîñòü
ïðîãíîçèðîâàíèÿ çàáîëåâàåìîñòè íà ïðèìåðå 18 íåáëàãîïîëó÷íûõ ôåðì â
áîëüøèíñòâå ñëó÷àåâ ñîñòàâèëà îò 70 äî 100 %.

2. Íåéðîííûå ñåòè ïîçâîëÿþò îöåíèòü ýïèçîîòè÷åñêîå ñîñòîÿíèå
ôåðìû ïî íåêðîáàêòåðèîçó ïî çàäàííûì ïàðàìåòðàì è îïðåäåëèòü âëèÿ-
íèå òîãî èëè èíîãî ôàêòîðà íà ïðîÿâëåíèå ýïèçîîòè÷åñêîãî ïðîöåññà.

3. Ïðèìåíåíèå íåéðîííûõ ñåòåé ìîæåò îêàçàòü ïîìîùü â îïòèìèçà-
öèè ïðîòèâîíåêðîáàêòåðèîçíûõ ìåðîïðèÿòèé.
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Ó÷åòíàÿ è ïðîãíîçèðóåìàÿ çàáîëåâàåìîñòü íåêðîáàêòåðèîçîì ïðè îöåíêå òåñòèðóåìîé âûáîðêè
íåéðîïðîåêòîì, %

Íîìåð
õîçÿéñòâà

Çàáîëåâàåìîñòü
Îòêëîíåíèå ïðîãíîçà

ó÷åòíàÿ ïî ïðîãíîçó

1 10,00 10,99 +0,99
2 17,00 12,52 –4,48
3 11,00 13,91 +2,91
4 50,00 45,70 -4,30
5 14,00 10,60 –3,40
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8 24,00 25,94 +1,94
9 15,00 10,92 –4,08
10 15,00 13,38 –1,62
11 8,00 12,09 +4,09
12 12,00 12,01 +0,01
13 19,00 23,27 +4,27
14 17,00 12,75 –5,27
15 5,00 8,97 +3,97
16 4,00 8,58 –4,58
17 8,00 8,81 +0,81
18 25,00 23,13 1,87



4. Ùåòèíèí Â.Ã., Ñîëîìàõà À.À. Ïðèìåíåíèå èñêóññòâåííûõ íåéðîííûõ ñåòåé â êëèíè÷åñêîé
ëàáîðàòîðíîé äèàãíîñòèêå [Ýëåêòðîííûé ðåñóðñ]: http://generation6.narod.ru/ med_app.htm

5. Öàðåãîðîäöåâ Â.Ã., Ïîãðåáíàÿ Í.À. Íåéðîñåòåâûå ìåòîäû îáðàáîòêè èíôîðìàöèè â çàäà÷àõ
ïðîãíîçà êëèìàòè÷åñêèõ õàðàêòåðèñòèê è ëåñîðàñòèòåëüíûõ ñâîéñòâ ëàíäøàôòíûõ çîí
[Ýëåêòðîííûé ðåñóðñ]: http: // neuroschool.narod.ru/pub/nn_klimat.html.

Ïîñòóïèëà â ðåäàêöèþ 03.02.2014

S.V. LOPATIN, Doctor of Science in Veterinary Medicine, Head Researcher,
A.A. SAMOLOVOV, Doctor of Science in Veterinary Medicine, Laboratory Head,
T.M. MAGEROVA*, Candidate of Science in Veterinary Medicine, Lead Specialist

Institute of Experimental Veterinary Science of Siberia and the Far East,
Russian Academy of Agricultural Sciences,

*Veterinary Administration of Novosibirsk Region
e-mail: lsv1701@yandex.ru

METHOD OF NEURONET EVALUATION
OF INCIDENCE RATE FOR NECROBACILLOSIS IN CATTLE

Based on retrospective epizootological data were created DBF4 databases on comprehensive
epizootological data, feeds, nutritional values of diets and biochemical blood serum examinations in
cattle. The master database is of integrated type; it contains indicators on 158 animal buildings of
farms having a necrobacillosis problem. This database uses the following input parameters: data on
sanitary state, length of stall, presence or absence of grids, physical exercise, total nutritional value of
diet, diet components. The database on feeds was created as well. A particular database on nutritive
values of diets according to input parameters was prepared. A neural network was formed with the
help of database on biochemical blood serum values of cattle from various farms. Based on
epizootological databases across farms were developed artificial neural networks using NeuroPro 0.25
to forecast morbidity of cattle with necrobacillosis. Results of forecasting incidence rate for
necrobacillosis in cattle at 18 farms with known epizootological data are given obtained with the help
of the neuroproject developed.

Keywords: information model, neural network, necrobacillosis, forecasting incidence rate, risk
factors, sanitary state, epizootological data, database, neuroproject.
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