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ПРИНЦИПИ НЕЗАЛЕЖНОСТІ В РІВНЯННЯХ СТАНУ 
ДЕФОРМІВНОГО МАТЕРІАЛУ 
 

Ðîçãëÿíóòî ïðèíöèïè êîîðäèíàòíî¿, îáåðòîâî¿ ³ ïî÷àòêîâî¿ íåçàëåæíîñò³ 
ð³âíÿíü ñòàíó äåôîðì³âíîãî ìàòåð³àëó òà ïîâ’ÿçàíó ç íèìè òåîðåìó ïðî ³ñ-
íóâàííÿ ïîòåíö³àëó ïðóæíîñò³. Ïîêàçàíî, ùî â³äîìå àêñ³îìàòè÷íå îá´ðóí-
òóâàííÿ ³ ìàòåìàòè÷íå ïîäàííÿ ïðèíöèï³â ó «ðàö³îíàëüí³é ìåõàí³ö³ êîíòè-
íóóìó», à òàêîæ äîâåäåííÿ òåîðåìè º ïîìèëêîâèìè. Íàâåäåíî ïðàâèëüíå äîâå-
äåííÿ ïðèíöèï³â ³ òåîðåìè ó íàéá³ëüø çàãàëüíîìó âèïàäêó (íàïðóæåíå àí³çî-
òðîïíå ò³ëî ï³ä ä³ºþ äîâ³ëüíîãî òåíçîðíîãî ïîëÿ) òà áåç çàñòîñóâàííÿ æîä-
íèõ àêñ³îì. Íà ö³é ï³äñòàâ³ ³ç ñèñòåìè ð³âíÿíü ñòàíó äåôîðì³âíîãî ìàòåð³-
àëó âèëó÷åíî çàëåæí³ñòü â³ä äîâ³ëüíîãî ïî÷àòêîâîãî ñòàíó òà â³äïîâ³äíî¿ íà-
êîïè÷åíî¿ äåôîðìàö³¿. Îòðèìàí³ ð³âíÿííÿ çðó÷í³ äëÿ ïîáóäîâè òà àíàë³çó 
ð³âíÿíü ëîêàëüíîãî âïëèâó ïî÷àòêîâèõ íàïðóæåíü íà ô³çè÷í³ ïîëÿ ð³çíî¿ ïðè-
ðîäè ³ º âèçíà÷àëüíèìè ð³âíÿííÿìè äëÿ çàäà÷ íåðóéí³âíîãî êîíòðîëþ íåîä-
íîð³äíèõ òðèâèì³ðíèõ ïîë³â íàïðóæåíü, à òàêîæ äëÿ òåîðåòèêî-åêñïåðè-
ìåíòàëüíîãî äîñë³äæåííÿ íåë³í³éíèõ ð³âíÿíü ñòàíó. 

 
ПРИНЦИПЫ НЕЗАВИСИМОСТИ В УРАВНЕНИЯХ СОСТОЯНИЯ 
ДЕФОРМИРУЕМОГО МАТЕРИАЛА 
 
Ðàññìîòðåíû ïðèíöèïû êîîðäèíàòíîé, âðàùàòåëüíîé è íà÷àëüíîé íåçàâèñèìîñ-
òè óðàâíåíèé ñîñòîÿíèÿ äåôîðìèðóåìîãî ìàòåðèàëà è ñâÿçàííóþ ñ íèìè òåîðå-
ìó î ñóùåñòâîâàíèè ïîòåíöèàëà óïðóãîñòè. Ïîêàçàíî, ÷òî â òàê íàçûâàåìîé «ðà-
öèîíàëüíîé ìåõàíèêå êîíòèíóóìà» èçâåñòíîå àêñèîìàòè÷åñêîå îáîñíîâàíèå è 
ìàòåìàòè÷åñêîå ïðåäñòàâëåíèå ïðèíöèïîâ, à òàêæå äîêàçàòåëüñòâî òåîðåìû 
îøèáî÷íû. Ïðèâåäåíî ïðàâèëüíîå äîêàçàòåëüñòâî ïðèíöèïîâ è òåîðåìû â íàèáî-
ëåå îáùåì ñëó÷àå (íàïðÿæåííîå àíèçîòðîïíîå òåëî ïîä âîçäåéñòâèåì ïðîèçâîëü-
íîãî òåíçîðíîãî ïîëÿ) è áåç ïðèìåíåíèÿ êàêèõ-ëèáî àêñèîì. Íà ýòîì îñíîâàíèè èç 
ñèñòåìû óðàâíåíèé ñîñòîÿíèÿ äåôîðìèðóåìîãî ìàòåðèàëà èñêëþ÷åíà çàâèñè-
ìîñòü îò ïðîèçâîëüíîãî íà÷àëüíîãî ñîñòîÿíèÿ è ñîîòâåòñòâóþùåé íàêîïëåííîé 
äåôîðìàöèè. Ïîëó÷åííûå óðàâíåíèÿ óäîáíû äëÿ ïîñòðîåíèÿ è àíàëèçà óðàâíåíèé 
ëîêàëüíîãî âëèÿíèÿ íà÷àëüíûõ íàïðÿæåíèé íà ôèçè÷åñêèå ïîëÿ ðàçëè÷íîé ïðè-
ðîäû è ÿâëÿþòñÿ îïðåäåëÿþùèìè óðàâíåíèÿìè äëÿ çàäà÷ íåðàçðóøàþùåãî êîíò-
ðîëÿ, à òàêæå äëÿ òåîðåòèêî-ýêñïåðèìåíòàëüíîãî èññëåäîâàíèÿ èñõîäíûõ íåëè-
íåéíûõ óðàâíåíèé ñîñòîÿíèÿ.  
 
INDEPENDENCE PRINCIPLES IN EQUATIONS OF STATE  
OF THE DEFORMABLE MATERIAL 
 
The principles of the coordinate, rotational and initial independences of constitutive 
equations of deformable material and existence theorem of the elasticity potential are 
considered. It is proved that the axiomatic rationale and mathematical expression of the 
principles as well as the theorem proof are wrongly represented in so-called «rational 
continuum mechanics». The correct proving of the principles and the theorem are 
realized in the most general case (a stressed anisotropic body under arbitrary tensor 
field) without any axioms. This is used to eliminate the dependence on arbitrary initial 
state and corresponding accumulated strain in equations of state of deformable 
material. The obtained forms of equations are suitable to construct and analyze the 
expressions for several physical effects of initial stresses as well as to investigate 
theoretically and experimentally the nonlinear equations of state.  
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