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ПРО ЕНЕРГЕТИЧНИЙ ПІДХІД І ТЕРМОДИНАМІЧНІ ЗАСАДИ 
ВАРІАЦІЙНОГО ФОРМУЛЮВАННЯ КРАЙОВИХ ЗАДАЧ 
ТЕРМОМЕХАНІКИ З УРАХУВАННЯМ ПРИПОВЕРХНЕВИХ ЯВИЩ 
 

Ó ðàìêàõ åíåðãåòè÷íîãî, òåðìîäèíàì³÷íîãî òà âàð³àö³éíîãî ï³äõîä³â çàïðî-
ïîíîâàíî ìàòåìàòè÷íó ìîäåëü äëÿ îïèñó òåðìîìåõàí³÷íèõ ïðîöåñ³â ó ïðóæ-
íèõ äåôîðì³âíèõ ñèñòåìàõ ç óðàõóâàííÿì äèñèïàòèâíèõ åôåêò³â ïðè ôîð-
ìóâàíí³ ïðèïîâåðõíåâèõ ÿâèù. Íà îñíîâ³ ïîºäíàííÿ åíåðãåòè÷íîãî òà òåðìî-
äèíàì³÷íîãî ï³äõîä³â îòðèìàíî ñï³ââ³äíîøåííÿ äëÿ ëîêàëüíîãî òåðìîäèíà-
ì³÷íîãî ñòàíó ³ äëÿ îïèñó äèñèïàòèâíèõ ïðîöåñ³â. Çà âàð³àö³éíèì ï³äõîäîì 
ïîáóäîâàíî ôóíêö³îíàë, ç óìîâè ì³í³ì³çàö³¿ ÿêîãî îòðèìóºìî çãàäàí³ âèùå 
ñï³ââ³äíîøåííÿ ëîêàëüíîãî òåðìîäèíàì³÷íîãî ñòàíó òà îïèñó äèñèïàòèâíèõ 
ïðîöåñ³â, à òàêîæ ïðèðîäí³ ãðàíè÷í³ óìîâè. Ñôîðìóëüîâàíî äîñòàòí³ óìîâè 
îïóêëîñò³ ôóíêö³îíàëà. 

 
ОБ ЭНЕРГЕТИЧЕСКОМ ПОДХОДЕ И ТЕРМОДИНАМИЧЕСКИХ НАЧАЛАХ 
ВАРИАЦИОННОЙ ФОРМУЛИРОВКИ КРАЕВЫХ ЗАДАЧ ТЕРМОМЕХАНИКИ  
С УЧЕТОМ ПРИПОВЕРХНОСТНЫХ ЯВЛЕНИЙ 
 
Â ðàìêàõ ýíåðãåòè÷åñêîãî, òåðìîäèíàìè÷åñêîãî è âàðèàöèîííîãî ïîäõîäîâ ïðåäëî-
æåíà ìàòåìàòè÷åñêàÿ ìîäåëü äîÿ îïèñàíèÿ òåðìîìåõàíè÷åñêèõ ïðîöåññîâ â 
óïðóãèõ äåôîðìèðóåìûõ ñèñòåìàõ ñ ó÷åòîì äèññèïàòèâíûõ ýôôåêòîâ â ïðîöåññå 
ôîðìèðîâàíèÿ ïðèïîâåðõíîñòíûõ ÿâëåíèé. Íà îñíîâàíèè îáúåäèíåíèÿ ýíåðãåòè-
÷åñêîãî è òåðìîäèíàìè÷åñêîãî ïîäõîäîâ ïîëó÷åíû ñîîòíîøåíèÿ êàê äëÿ ëîêàëü-
íîãî òåðìîäèíàìè÷åñêîãî ñîñòîÿíèÿ, òàê è äëÿ îïèñàíèÿ äèññèïàòèâíûõ ïðîöåñ-
ñîâ. Ñ èñïîëüçîâàíèåì âàðèàöèîííîãî ïîäõîäà ïîñòðîåí ôóíêöèîíàë, èç óñëîâèé 
ìèíèìèçàöèè êîòîðîãî ïîëó÷åíû âûøåóïîìÿíóòûå ñîîòíîøåíèÿ ëîêàëüíîãî òåð-
ìîäèíàìè÷åñêîãî ñîñòîÿíèÿ è îïèñàíèÿ äèññèïàòèâíûõ ïðîöåññîâ, à òàêæå åñ-
òåñòâåííûå ãðàíè÷íûå óñëîâèÿ. Ñôîðìóëèðîâàíû äîñòàòî÷íûå óñëîâèÿ âûïóê-
ëîñòè ôóíêöèîíàëà. 
 
ON ENERGETIC APPROACH AND THERMODYNAMIC FOUNDATIONS OF 
VARIATIONAL FORMULATION OF THERMOMECHANICS BOUNDARY-VALUE 
PROBLEMS WITH TAKING 
INTO ACCOUNT NEAR-SURFACE PHENOMENA 
 
Within the energetic, thermodynamic and variational approaches a mathematical model 
for description of thermomechanical processes in elastic deformable systems with taking 
into account dissipative effects at forming the near-surface phenomena is proposed. On 
the basis of combination of energetic and thermodynamic approaches the equations of 
local thermodynamic state and also for description of dissipative processes are obtained. 
Using the variational approach a functional is constructed. From the conditions of mi-
nimization of this functional the above-mentioned equations of the local thermodynamic 
state and dissipative processes and also natural boundary conditions are obtained. The 
sufficient conditions of functional convexity are formulated. 
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