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Â ñòàòüå ïðåäëîæåí ìåõàíèçì èñïîëüçîâàíèÿ îñíîâ-
íûõ ïîëîæåíèé òåîðèè èíôîðìàöèè â æèâîòíîâîäñòâå. Óñ-
òàíàâëèâàÿ äèàãíîç æèâîòíîãî, ëèáî îöåíèâàÿ åãî îáùåå
ñîñòîÿíèå è ïðîãíîçèðóÿ äàëåå òå÷åíèå áîëåçíè èìååò
ñìûñë èñïîëüçîâàòü òàêîå âàæíîå ïîíÿòèå ýòîé òåîðèè êàê
ýíòðîïèÿ. Ýíòðîïèÿ ÿâëÿåòñÿ ìåðîé íåîïðåäåëåííîñòè
èññëåäóåìîãî ïðîöåññà è îïèñûâàåò ýòó íåîïðåäåëåííîñòü
ñ êîëè÷åñòâåííîé ñòîðîíû. Çíàÿ ýíòðîïèþ, ìîæíî áåç òðóäà
îöåíèòü äèàãíîñòè÷åñêóþ öåííîñòü ëþáîãî èç àíàëèçèðóå-
ìûõ ïðèçíàêîâ áîëåçíè èëè äàæå öåëîãî èõ êîìïëåêñà, à,
êðîìå òîãî, è òî÷íî âû÷èñëèòü îáúåì èíôîðìàöèè, êîòîðûé
â öåëîì äîëæåí äàòü îñóùåñòâëÿåìûé äèàãíîñòè÷åñêèé
ïðîöåññ. Âñå ýòè âîïðîñû â òîé èëè èíîé ìåðå ðàññìàòðè-
âàþòñÿ â äàííîé ñòàòüå è èìåþò îòíîøåíèå ê îäíîé èç
âíóòðåííèõ íåçàðàçíûõ áîëåçíåé ìåëêèõ æèâîòíûõ (ùåí-
êîâ íåáîëüøèõ ïîðîä)  - âîñïàëåíèþ ïåðèêàðäà. Äî íà÷àëà
îáñëåäîâàíèÿ ïîñòóïàþùåãî â êëèíèêó æèâîòíîãî îïðåäå-
ëÿëè ñòàòèñòè÷åñêóþ âåðîÿòíîñòü ïîÿâëåíèÿ ó íåãî îïðå-
äåëåííîãî äèàãíîçà. Ýòó âåðîÿòíîñòü (íàçûâàåìóþ àïðèîð-
íîé âåðîÿòíîñòüþ) ëåãêî ïîäñ÷èòàòü, çíàÿ êîëè÷åñòâî æè-
âîòíûõ, èìåþùèõ äàííîå çàáîëåâàíèå, à òàêæå îáùåå êî-
ëè÷åñòâî áîëüíûõ æèâîòíûõ. Ðàñïîëàãàÿ íàéäåííîé â ýêñ-
ïåðèìåíòå àïðèîðíîé âåðîÿòíîñòüþ, äàëåå ðàññ÷èòûâàëè
âåëè÷èíó, êîòîðàÿ â òåîðèè èíôîðìàöèè íîñèò íàçâàíèå
ýíòðîïèè (èëè íåîïðåäåëåííîñòè).

In article the mechanism of use of basic provisions of the
information theory in livestock production is offered. Setting the
diagnosis of an animal, or estimating his shared state and
predicting further a course of disease it makes a sense to use
such important concept of this theory as an entropy. The entropy
is a measure of uncertainty of the researched process and
describes this uncertainty from the quantitative side. Knowing
an entropy, it is possible to evaluate without effort the diagnostic
value of any of analysable symptoms of a disease or even their
whole complex, and, besides, and to precisely calculate
information volume which in general shall give the realized
diagnostic process. All these questions are to some extent
considered in this article and are related to one of internal
noncontagious diseases of small-sized animals (puppies of
small breeds) - to inflammation of a pericardium. Prior to survey

of the animal coming to clinic defined statistical probability of
appearance at it a certain diagnosis. It is easy to count this
probability (called by prior probability), knowing quantity of the
animals having this disease and also a total quantity of sick
animals. Locating the prior probability found in an experiment,
further calculated value which in the information theory wears
the name of an entropy (or uncertainties).

Â æèâîòíîâîäñòâå äëÿ îöåíêè öåëîãî ðÿäà äàííûõ,
ïîëó÷åííûõ â ýêñïåðèìåíòå, öåëåñîîáðàçíî èñïîëüçîâàòü
îñíîâíûå ïîëîæåíèÿ òåîðèè èíôîðìàöèè [1-4]. Íàïðèìåð,
óñòàíàâëèâàÿ äèàãíîç æèâîòíîãî, ëèáî îöåíèâàÿ åãî îáùåå
ñîñòîÿíèå è ïðîãíîçèðóÿ äàëåå òå÷åíèå áîëåçíè èìååò
ñìûñë èñïîëüçîâàòü òàêîå âàæíîå ïîíÿòèå ýòîé òåîðèè êàê
ýíòðîïèÿ. Ýíòðîïèÿ ÿâëÿåòñÿ ìåðîé íåîïðåäåëåííîñòè
èññëåäóåìîãî ïðîöåññà è îïèñûâàåò ýòó íåîïðåäåëåííîñòü
ñ êîëè÷åñòâåííîé ñòîðîíû. Çíàÿ ýíòðîïèþ, ìîæíî áåç òðó-
äà îöåíèòü äèàãíîñòè÷åñêóþ öåííîñòü ëþáîãî èç àíàëèçè-
ðóåìûõ ïðèçíàêîâ áîëåçíè èëè äàæå öåëîãî èõ êîìïëåêñà,
à, êðîìå òîãî, è òî÷íî âû÷èñëèòü îáúåì èíôîðìàöèè, êîòî-
ðûé â öåëîì äîëæåí äàòü îñóùåñòâëÿåìûé äèàãíîñòè÷åñ-
êèé ïðîöåññ. Âñå ýòè âîïðîñû â òîé èëè èíîé ìåðå ðàññìàò-
ðèâàþòñÿ â äàííîé ñòàòüå è èìåþò îòíîøåíèå ê îäíîé èç
âíóòðåííèõ íåçàðàçíûõ áîëåçíåé ìåëêèõ æèâîòíûõ (ùåí-
êîâ íåáîëüøèõ ïîðîä)  - âîñïàëåíèþ ïåðèêàðäà.

Åùå äî íà÷àëà îáñëåäîâàíèÿ ïîñòóïàþùåãî â êëèíèêó
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Èç òåîðèè èíôîðìàöèè èçâåñòíî, ÷òî ýíòðîïèÿ, êàê
êîëè÷åñòâåííàÿ ìåðà íåîïðåäåëåííîñòè, äîëæíà áûòü âñå-
ãäà ïîëîæèòåëüíîé âåëè÷èíîé. Ïîñêîëüêó çíà÷åíèå àïðè-
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ïåðåä ôîðìóëîé (1) íóæíî ïîñòàâèòü çíàê ìèíóñ.
Èç ñîîòíîøåíèÿ (1) ñëåäóåò òàêæå, ÷òî  ìàêñèìàëüíîé

ýíòðîïèåé îáëàäàþò ñèñòåìû, îáúåäèíÿþùèå â ñåáå ðàâíî-
âåðîÿòíûå äèàãíîçû. Â ýòîé ñèòóàöèè, êàê íåòðóäíî äîãàäàòü-
ñÿ, ïðàêòè÷åñêè íåâîçìîæíî îïðåäåëèòüñÿ â âûáîðå ïðàâèëü-
íîãî äèàãíîçà, à, ñëåäîâàòåëüíî, íåîïðåäåëåííîñòü òàêîé
ñèñòåìû äîñòèãàåò ñâîåãî ìàêñèìàëüíîãî çíà÷åíèÿ, ðàâíîãî
åäèíèöå. Äëÿ ñèñòåì ïîäîáíîãî ðîäà âû÷èñëåíèå ýíòðîïèè
óïðîùàåòñÿ ê ïðîñòîìó ìàòåìàòè÷åñêîìó ðàâåíñòâó:
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Òåïåðü ìîæíî ñ óâåðåííîñòüþ çàêëþ÷èòü, ÷òî, åñëè
ðàçíîâèäíîñòè ïåðèêàðäèòà ó èññëåäóåìûõ æèâîòíûõ ïî-
ÿâëÿþòñÿ ñ îäèíàêîâûìè àïðèîðíûìè âåðîÿòíîñòÿìè Ð(À

1
)

= Ð(À
2
) = 0,5, òî íà÷àëüíàÿ ýíòðîïèÿ òàêîé äèàãíîñòè÷åñêîé

ñèñòåìû ìàêñèìàëüíà è â òî÷íîñòè ðàâíà åäèíèöå. Íà
ïðàêòèêå ýòî ìîæåò îçíà÷àòü ñëåäóþùåå - ïðè ðàâåíñòâå
àïðèîðíûõ âåðîÿòíîñòåé ó ùåíêîâ íåáîëüøèõ ïîðîä íå
ïðåäñòàâëÿåòñÿ âîçìîæíûì îòäàòü ïðåäïî÷òåíèå òîé èëè
äðóãîé ðàçíîâèäíîñòè ïåðèêàðäèòà. ×òîáû ñäåëàòü ýòî,
íóæíû äîïîëíèòåëüíûå èññëåäîâàíèÿ.

Ýíòðîïèÿ ñèñòåìû äèàãíîçîâ À óìåíüøàåòñÿ ïðè ïðî-
âåäåíèè îáñëåäîâàíèÿ áîëüíîãî æèâîòíîãî, òàê êàê â ðå-
çóëüòàòå îáñëåäîâàíèÿ â ñèñòåìó ïîñòóïàåò äîïîëíèòåëü-
íàÿ èíôîðìàöèÿ. Â êîíå÷íîì èòîãå ýòî è ïðèâîäèò ê óìåíü-
øåíèþ íåîïðåäåëåííîñòè ñèñòåìû äèàãíîçîâ, à, çíà÷èò, è
ê óìåíüøåíèþ ýíòðîïèè. Ïðè ýòîì âàæíî ïîìíèòü, ÷òî
óìåíüøåíèå íåîïðåäåëåííîñòè ñèñòåìû ïðîèñõîäèò èìåí-
íî íà òî êîëè÷åñòâî èíôîðìàöèè, êîòîðîå ïîñòóïèëî â
ñèñòåìó â ðåçóëüòàòå ïðîâåäåíèÿ ó áîëüíîãî æèâîòíîãî
ñîîòâåòñòâóþùåãî äèàãíîñòè÷åñêîãî îáñëåäîâàíèÿ.

Ïðèâåäåííûõ âûøå ñâåäåíèé âïîëíå äîñòàòî÷íî äëÿ

òîãî, ÷òîáû ìàòåìàòè÷åñêè ñòðîãî îáðàáîòàòü ïîëó÷åííûå
â îïûòå äàííûå.  Ïðåæäå âñåãî ñëåäóåò îòìåòèòü, ÷òî
àïðèîðíûå âåðîÿòíîñòè Ð(À

k
) (k=1,2) â ýêñïåðèìåíòå ñîñòà-

âèëè ñëåäóþùèå çíà÷åíèÿ: Ð(A
1
)=0,44; Ð(À

2
)=0,56, à äëÿ

íà÷àëüíîé ýíòðîïèè áûëî ïîëó÷åíî ÷èñëî Í (À)=0,99, äî-
âîëüíî áëèçêîå, íî íå ðàâíîå åäèíèöå. Àïðèîðíûå âåðîÿò-
íîñòè òàêæå íå ðàâíû ìåæäó ñîáîé, à ñëåäîâàòåëüíî, íà-
÷àëüíàÿ ýíòðîïèÿ ñèñòåìû äèàãíîçîâ õîòÿ è âåëèêà, íî íå
ìàêñèìàëüíà, êàê ýòî èìååò ìåñòî äëÿ ñëó÷àÿ ðàâåíñòâà
âåëè÷èí Ð(À

1
) è Ð(À

2
). Ñòîëáèêîâàÿ äèàãðàììà äëÿ ýíòðî-

ïèè ïåðèêàðäà ïîñòðîåíà íà ðèñ. 1. Ïðèçíàêè îòëîæåíû
çäåñü ïî ãîðèçîíòàëüíîé îñè.

Èç äàííûõ ðèñ.1, â ÷àñòíîñòè, ñëåäóåò, ÷òî íåîïðåäå-
ëåííîñòü àíàëèçèðóåìîé ñèñòåìû äèàãíîçîâ ñîõðàíÿåò
äîâîëüíî âûñîêèå çíà÷åíèÿ ïðàêòè÷åñêè äëÿ âñåõ ðàññìàò-
ðèâàåìûõ ïðèçíàêîâ. Ìåæäó òåì íàèìåíüøåå çíà÷åíèå
ýíòðîïèè (íà óðîâíå 0,5) èìååò ìåñòî äëÿ øåñòîãî ïðèçíà-
êà. ×óòü áîëüøå 0,6 ýíòðîïèÿ äëÿ ÷åòâåðòîãî ïðèçíàêà,
ïî÷òè 0,7 - äëÿ ñåäüìîãî.

Äëÿ ïÿòîãî ïðèçíàêà Í(À) íåìíîãèì áîëüøå 0,8. Îñ-
òàëüíûå ïðèçíàêè (ïåðâûé, âòîðîé è âîñüìîé) îáëàäàþò
çíà÷åíèÿìè ýíòðîïèè, î÷åíü áëèçêèìè ê åäèíèöå. Ïîýòîìó
äëÿ ýòèõ ïðèçíàêîâ íåîïðåäåëåííîñòü ïðè ïîñòàíîâêå äè-
àãíîçà îñòàåòñÿ äîâîëüíî âûñîêîé.
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