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Äîñë³äæåííÿ àâòîð³â º ôðàãìåíòîì êîìïëåêñíî¿ 
³í³ö³àòèâíî¿ òåìè êàôåäðè ïðîïåäåâòèêè îðòîïåäè÷-
íî¿ ñòîìàòîëîã³¿ Âèùîãî äåðæàâíîãî íàâ÷àëüíîãî 
çàêëàäó Óêðà¿íè «Óêðà¿íñüêà ìåäè÷íà ñòîìàòîëîã³÷-
íà àêàäåì³ÿ» «Óäîñêîíàëåííÿ îðòîïåäè÷íèõ ìåòîä³â 
ïðîô³ëàêòèêè òà ë³êóâàííÿ âòîðèííî¿ àäåíò³¿, ïàòî-
ëîã³÷íî¿ ñòåðòîñò³, óðàæåíü òêàíèí ïàðîäîíòó òà çà-
õâîðþâàíü ÑÍÙÑ ó äîðîñëèõ íà òë³ çàãàëüíîñîìà-
òè÷íî¿ ïàòîëîã³¿», ¹ äåðæ. ðåºñòðàö³¿ 0111U004872. 

Ñüîãîäí³, ðàçîì ³ç ïîñò³éíèì ïîøóêîì ³ âïðîâà-
äæåííÿì íîâ³òí³õ òåõíîëîã³é óäîñêîíàëåííÿ âèãî-
òîâëåííÿ çóáíèõ êîíñòðóêö³é, âäîñêîíàëþþòüñÿ ìå-
òîäè îö³íêè ¿õ ôóíêö³îíàëüíî¿ ïîâíîö³ííîñò³, àäæå 
îñíîâíîþ ìåòîþ îðòîïåäè÷íîãî ë³êóâàííÿ ïîðÿä ç 
çàì³ùåííÿì äåôåêò³â çóáíîãî ðÿäó º â³äíîâëåííÿ 
ôóíêö³¿ æóâàííÿ. [1, 2, 6]. 

²ñíóþ÷³ ñïîñîáè âèçíà÷åííÿ æóâàëüíî¿ åôåê-
òèâíîñò³ óìîâíî ìîæíà ïîä³ëèòè íà ñóá’ºêòèâí³ òà 
îá’ºêòèâí³. Ñóá’ºêòèâí³ – ãðóíòóþòüñÿ íà îö³íö³ ïî-
òåíö³éíèõ æóâàëüíèõ ìîæëèâîñòåé ñàìèì ïàö³ºí-
òîì, àëå, ÿê äîâîäÿòü ë³òåðàòóðí³ äàí³, îö³íêà ïàö³-
ºíò³â âëàñíîãî ì’ÿçîâîãî ïîòåíö³àëó íå ñï³âïàäàº ç 
ðåçóëüòàòàìè îá’ºêòèâíèõ òåñò³â. 

Îá’ºêòèâí³ ñïîñîáè ä³àãíîñòèêè â ñâîþ ÷åðãó 
ñêëàäàþòüñÿ ³ç âëàñíå æóâàëüíèõ ïðîá òà ³íñòðóìåí-
ò³â ¿õ ïîäàëüøî¿ ñòàòèñòè÷íî¿ îáðîáêè [6]. 

 Íåçâàæàþ÷è íà âåëèêó ê³ëüê³ñòü ³ñíóþ÷èõ ìå-
òîä³â îö³íêè ôóíêö³é æóâàëüíîãî àïàðàòó, ºäèíèì 
îá’ºêòèâíèì ïîêàçíèêîì éîãî åôåêòèâíîñò³ çàëè-
øàºòüñÿ ðåºñòðàö³ÿ ñòóïåíÿ ïåðâèííî¿ ìåõàí³÷íî¿ 
îáðîáêè ¿æ³. Àëå ïåðø³ äèíàì³÷í³ ìåòîäè âèçíà÷åí-
íÿ æóâàëüíî¿ åôåêòèâíîñò³, ùî ñòàëè êëàñè÷íèìè, 
âòðàòèëè ñâîþ àêòóàëüí³ñòü ÷åðåç íåäîñòàòíþ ³í-
ôîðìàòèâí³ñòü òà çíà÷íó òðóäîì³ñòê³ñòü [5, 7]. 

Çà òàêèõ óìîâ ñó÷àñíà îðòîïåäè÷íà ñòîìàòîëîã³ÿ 
ïîòðåáóº ðîçðîáêè òà âïðîâàäæåííÿ íîâèõ, á³ëüø 
³íôîðìàòèâíèõ òà óäîñêîíàëåííÿ âæå â³äîìèõ ìåòî-
ä³â âèçíà÷åííÿ æóâàëüíî¿ åôåêòèâíîñò³ [4, 6]. 

Âðàõîâóþ÷è íåäîë³êè ïîïåðåäí³õ çàïðîïîíîâà-
íèõ ìåòîäèê Øóêë³í Â. À. (2010), ïðîïîíóº âëàñíèé 
ìåòîä âèçíà÷åííÿ ðîçì³ðó ïîäð³áíåíèõ ÷àñòèíîê òà 
ï³äðàõóíêó ¿õ ê³ëüê³ñíî¿ ìàñè äëÿ âèçíà÷åííÿ æóâàëü-
íî¿ åôåêòèâíîñò³ çà äîïîìîãîþ ñåäèìåíòàö³éíîãî 
àíàë³çó ó êîìá³íàö³¿ ç ïðîâåäåííÿì åëåêòðîì³îãðàô³¿ 

æóâàëüíèõ ì’ÿç³â. Â ÿêîñò³ òåñòîâîãî ìàòåð³àëó áóâ 
îáðàíèé 50 % ðîç÷èí æåëàòèíó, ÿêèé çàëèâàëè ó ñïå-
ö³àëüí³ ðîçá³ðí³ òðóáêè âèçíà÷åíîãî ä³àìåòðó ç ïî-
äàëüøîþ ï³äãîòîâêîþ (çà Î. Ì. Ðÿõîâñüêèì). Îñíî-
âîþ ñåäèìåíòàö³éíîãî ìåòîäó àíàë³çó äèñïåðñíèõ 
ñèñòåì º çàëåæí³ñòü øâèäêîñò³ îñàäæåííÿ ÷àñòèíîê 
äèñïåðñíî¿ ôàçè â³ä ¿õ ðîçì³ð³â ï³ä ä³ºþ ñèëè òÿæ³í-
íÿ [3, 4]. 

Âîäíî÷àñ ². Â. Òîêàðåâè÷ òà Þ. ß. Íàóìîâè÷ çà-
ïðîïîíóâàëè ñâ³é ìåòîä âèçíà÷åííÿ æóâàëüíî¿ åôåê-
òèâíîñò³ â äèíàì³ö³ [5]. Ìåòîäèêà ïåðåäáà÷àº ïðîâå-
äåííÿ æóâàëüíî¿ ïðîáè ç ïîäàëüøèì êîìï’þòåðíèì 
àíàë³çîì îòðèìàíî¿ ³íôîðìàö³¿. Çàïðîïîíîâàíèé 
àâòîðàìè àëãîðèòì ïðîâåäåííÿ ìåòîäèêè ïåðåäáà-
÷àº: ïåðâèííèé çá³ð ïîäð³áíåíèõ ÷àñòîê ñòàíäàðòíèõ 
äîñë³äíèõ çðàçê³â, ¿õ ôîòîðåºñòðàö³þ ³ êîìï’þòåðíó 
îáðîáêó îäåðæàíèõ çîáðàæåíü. 

Ïðèéìàþ÷è äî óâàãè ïîçèòèâí³ õàðàêòåðèñòè-
êè âèùå çãàäàíèõ ìåòîäèê íàìè áóëî îêðåñëåíî 
íèçêó íåîáõ³äíèõ âäîñêîíàëåíü, ÿê³ ñòîñóþòüñÿ âè-
áîðó ìàòåð³àëó æóâàëüíèõ çðàçê³â òà àëãîðèòìó 
êîìï’þòåðíèõ ðîçðàõóíê³â. 

Ïîñòàâëåíó çàäà÷ó âèð³øèëè âäîñêîíàëåí-
íÿì ñïîñîáó âèçíà÷åííÿ æóâàëüíî¿ åôåêòèâíîñò³, 
ùî âêëþ÷àº ïðîâåäåííÿ æóâàëüíî¿ ïðîáè òåñòî-
âèì ìàòåð³àëîì òà íàñòóïíå âèçíà÷åííÿ æóâàëüíî¿ 
åôåêòèâíîñò³ çà ï³äðàõóíêîì ðîçì³ðó ïîäð³áíåíèõ 
÷àñòèíîê. 

Ê³ëüê³ñòü ïàö³ºíò³â äîñë³äíî¿ ãðóïè ñòàíîâèëà 10 
îñ³á â³êîì â³ä 18 äî 20 ðîê³â, ÿê³ äàëè â³ëüíó òà óñâ³-
äîìëåíó çãîäó íà ó÷àñòü ó äîñë³äæåíí³. Êðèòåð³ÿ-
ìè â³äáîðó äî ãðóïè áóëè: ìîëîäèé â³ê, ³íòàêòí³ñòü 
çóáíèõ ðÿä³â òà êë³í³÷í³ çóáí³ îçíàêè ô³ç³îëîã³÷íîãî 
ïðèêóñó. 

Âðàõîâóþ÷è îïòèìàëüí³ ô³çèêî-ìåõàí³÷í³ âëàñ-
òèâîñò³, äîñòóïí³ñòü, ëåãê³ñòü ó çàñòîñóâàíí³ òà ë³òå-
ðàòóðí³ â³äîìîñò³ ³íøèõ íàóêîâö³â, ìè çóïèíèëè ñâ³é 
âèá³ð íà àãàð-àãàð³ ó âèãëÿä³ çðàçê³â öèë³íäðè÷íî¿ 
ôîðìè âèñîòîþ – 10 ìì, ä³àìåòðîì – 20 ìì (ðèñ. 1). 

Ìåòîäèêà âèãîòîâëåííÿ òåñòîâèõ çðàçê³â ïåðåä-
áà÷àëà ïîñë³äîâí³ñòü íàñòóïíèõ åòàï³â. Â åìàëüîâà-
íó ºìê³ñòü íà 100 ìë äèñòèëüîâàíî¿ âîäè (ê³ìíàòíî¿ 
òåìïåðàòóðè) äîäàâàëîñü 15ã ïîðîøêó àãàð-àãàðó, 
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îòðèìàíó ñóì³ø çàëèøàëè ïðè ê³ìíàòí³é òåìïåðàòó-
ð³ ïðîòÿãîì 1ãîäèíè (äî ïîâíîãî íàáóõàííÿ). Ï³ñëÿ 
öüîãî íàñòóïíó ãîäèíó ñóì³ø âàðèëè íà ïàðîâ³é áàí³ 
òà â ãàðÿ÷îìó ñòàí³, íàáèðàëè â îäíîðàçîâèé øïðèö 
ºìê³ñòþ 20 ìë. Àãàð-àãàðîâó ìàñó îõîëîäæóâàëè íà 
ïîâ³òð³ äî ê³ìíàòíî¿ òåìïåðàòóðè. Áåçïîñåðåäíüî 
ïåðåä âèêîðèñòàííÿì ìàòåð³àëó ç³ øïðèöÿ çð³çàëè 
äíî öèë³íäðà, âèòèñêàëè òåñòîâèé ìàòåð³àë çà äîïî-
ìîãîþ ïîðøíþ òà íàð³çàëè òåñòîâ³ çðàçêè âèñîòîþ 
10 ìì. 

Äëÿ ïðîâåäåííÿ æóâàëüíèõ ïðîá ïàö³ºíòàì 
ïðîïîíóâàëè ïåðåæîâóâàòè òåñòîâ³ çðàçêè 10-ìà 
æóâàëüíèìè ðóõàìè. Ïîäð³áíåí³ çðàçêè ðåòåëüíî 
çáèðàëè ó ñèòî ç íåðæàâ³þ÷î¿ ñòàë³, ïðîìèâàëè ï³ä 
ïðîòî÷íîþ âîäîþ, ïðîñóøóâàëè íà ïàïåð³ íà ïðîòÿ-
ç³ 15 õâèëèí, ðîçïîä³ëÿëè íà ïðåäìåòíîìó ñòîëèêó 
ç ÷îðíèì ôîíîì òà ôîòîãðàôóâàëè ôîòîêàìåðîþ 
Samsung ST30 ïðè â³äñóòíîñò³ ñïàëàõó ³ öèôðîâîãî 
çá³ëüøåííÿ (ðèñ. 2). 

Ï³ä ÷àñ ôîòîðåºñòðàö³¿ âèêîðèñòîâóâàëè Softbox 
(ïðèñòð³é äëÿ ñòâîðåííÿ ì’ÿêîãî ðîçñ³ÿíîãî îñâ³ò-
ëåííÿ áåç ð³çêèõ ò³íåé ³ â³äáëèñê³â). Â³äñòàíü â³ä 
ìàêðîîïòè÷íî¿ ë³íçè äî îá’ºêò³â ñòàíîâèëà 21 
ñàíòèìåòð. 

Ï³äðàõóíîê ê³ëüêîñò³ ïîäð³áíåíèõ ÷àñòèíîê òåñ-
òîâîãî ìàòåð³àëó òà âèçíà÷åííÿ ¿õ ïëîù³ âèêîíóâàëè 
çà äîïîìîãîþ ïðîãðàìíîãî ïàêåòó îáðîáêè ãðàô³÷-
íèõ äàíèõ ImageJ, ÿêà ïåðåäáà÷àº ïîñë³äîâíå âèêî-
ðèñòàííÿ ³íñòðóìåíò³â ïðîãðàìíîãî ðåäàêòîðà. Íà 
ïåðøîìó åòàï³ ãðàô³÷íîãî àíàë³çó íàìè ïðîâîäè-
ëàñÿ á³íàðèçàö³ÿ çîáðàæåííÿ, ðîçïîä³ë âñ³õ ï³êñåë³â 

Ðèñ. 1. Îòðèìàííÿ çðàçê³â äëÿ âèçíà÷åííÿ æóâàëüíî¿ 

åôåêòèâíîñò³. 

Ðèñ. 2. Çðàçîê æóâàëüíî¿ ïðîáè. 

Ðèñ. 3. Ñòàòèñòè÷íèé àíàë³ç ÷èñëîâèõ çíà÷åíü ïëîù³ ôðàãìåíò³â æóâàëüíèõ ïðîá â äîñë³äí³é ãðóï³. 
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çîáðàæåííÿ íà äâà ïðîòèëåæíèõ çíà÷åííÿ: á³ëèé 
(ôîí) ³ ÷îðíèé (ôðàãìåíòè òåñòîâîãî ìàòåð³àëó). 

ßê ðåçóëüòàò, áóëè îòðèìàí³ öèôðîâ³ çíà÷åííÿ 
ê³ëüêîñò³ òà ïëîù³ ôðàãìåíò³â, ÿê³ áóëî ñèñòåìàòèçî-
âàíî ó âèãëÿä³ òàáëèö³. Äî àíàë³çó ïðèéìàëèñÿ ôðàã-
ìåíòè æóâàëüíî¿ ïðîáè â ä³àïîçîí³ â³ä 50 ï³êñåëåé äî 
áåçê³íå÷íîñò³. 

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ äàíèõ ïðîâîäè-
ëè çà äîïîìîãîþ ïðîãðàìè Statistica 10.0 äëÿ Win-
dows (ðèñ. 3). 

Ä³àãíîñòè÷íå çíà÷åííÿ ìàòèìóòü äâà ïîêàçíèêè: 
çàãàëüíå ÷èñëî ôðàãìåíò³â òà ¿õ ïëîùà. Â³äïîâ³äíî 
äî öüîãî, ôðàãìåíòè æóâàëüíèõ ïðîá áóëî ðîçïîä³-
ëåíî íà òðè ôðàêö³¿ (ðèñ. 4) çà îçíàêîþ ïëîù³:

– â³ä 50 äî 500 ï³êñåë³â;
– â³ä 500 äî 1000 ï³êñåë³â;
– â³ä 1000 äî áåçê³íå÷íîñò³. 
Ñåðåäíº çíà÷åííÿ ïëîù³ ôðàãìåíò³â æóâàëüíî¿ 

ïðîáè ó ïàö³ºíò³â äîñë³äíî¿ ãðóïè ñòàíîâèëî 959,7 
ï³êñåë³â. Ïðè öüîìó íàìè ñïîñòåð³ãàëîñÿ êîëèâàííÿ 
öüîãî ïàðàìåòðó â³ä ì³í³ìóìó (50 ï³êñåë³â) äî ìàêñè-
ìóìó (23758 ï³êñåë³â). Ê³ëüê³ñòü ôðàãìåíò³â ïåðøî¿ 
ôðàêö³¿ çíàõîäèëàñü ó ìåæàõ â³ä 132 äî 320 îá’ºêò³â. 
Ïðè öüîìó ñåðåäíÿ ê³ëüê³ñòü âèùå çãàäàíèõ ôðàã-
ìåíò³â äîð³âíþâàëà 201,5 îá’ºêò³â. 

Ê³ëüê³ñòü ôðàãìåíò³â äðóãî¿ ôðàêö³¿ ó äîñë³äí³é 
ãðóï³ êîëèâàëàñÿ â³ä 31 äî 101 îá’ºêòó, ïðè ñåðåä-
íüîìó çíà÷åíí³ 69. 

Òðåòÿ ôðàêö³ÿ ôðàãìåíò³â íàë³÷óâàëà â³ä 45 äî 

113 îá’ºêò³â, ïðè ñåðåäíüîìó çíà÷åíí³ 84,6. 

Îòæå, íàé÷èñëåíí³øîþ ôðàêö³ºþ æóâàëüíî¿ 

ïðîáè ó äîñë³äí³é ãðóï³ º ôðàãìåíòè ç ïëîùåþ â³ä 50 

äî 500 ï³êñåë³â. 

Òàêèì ÷èíîì, çàïðîïîíîâàíèé ñïîñ³á âèçíà÷åí-

íÿ æóâàëüíî¿ åôåêòèâíîñò³ äîçâîëÿº äîñÿãòè ìàê-

ñèìàëüíî òî÷íîãî âèçíà÷åííÿ æóâàëüíî¿ åôåêòèâ-

íîñò³ â êë³í³÷íèõ óìîâàõ çà ðàõóíîê ôîòîðåºñòðàö³¿ 

òà êîìï’þòåðíî¿ îáðîáêè îòðèìàíîãî çîáðàæåííÿ, 

çàáåçïå÷óº ñïðîùåííÿ ïðîöåäóðè âèêîíàííÿ ñïî-

ñîáó çà ì³í³ìàëüíó ê³ëüê³ñòü ÷àñó, çíèæåííÿ éîãî 

òðóäîì³ñòêîñò³, ùî çàáåçïå÷óº ï³äâèùåííÿ ñòóïåíþ 

éîãî åôåêòèâíîñò³, à âèá³ð â ÿêîñò³ òåñòîâîãî ìà-

òåð³àëó àãàð-àãàðó äîçâîëÿº âèçíà÷àòè ð³âåíü æó-

âàëüíî¿ åôåêòèâíîñò³ ó ïàö³ºíò³â ç ð³çíèì ì’ÿçîâèì 

ïîòåíö³àëîì. 

Çàïðîïîíîâàíèé ñïîñ³á âèçíà÷åííÿ æóâàëüíî¿ 

åôåêòèâíîñò³ âïðîâàäæåíèé íà êàôåäð³ ïðîïåäåâ-

òèêè îðòîïåäè÷íî¿ ñòîìàòîëîã³¿ ÂÄÍÇÓ «Óêðà¿íñüêà 

ìåäè÷íà ñòîìàòîëîã³÷íà àêàäåì³ÿ». 

Ïåðñïåêòèâîþ ïîäàëüøèõ äîñë³äæåíü º âè-

çíà÷åííÿ æóâàëüíî¿ åôåêòèâíîñò³ ó ïàö³ºíò³â â ð³çí³ 

òåðì³íè ñïîñòåðåæåííÿ, ÿê³ êîðèñòóþòüñÿ çí³ìíèìè 

ïëàñòèíêîâèìè ïðîòåçàìè. 

Ðèñ. 4. Ñòàòèñòè÷íèé àíàë³ç ÷èñëîâèõ çíà÷åíü ê³ëüêîñò³ ôðàãìåò³â êîæíî¿ ôðàêö³¿ â äîñë³äí³é ãðóï³. 

Descriptive Statistics (Spreadsheet1)

Mean Median Mode Minimum Maximum Standard – Error

50-500 201,5000 196,0000 196,0000 132,0000 320,0000 17,01911

500-1000 69,0000 69,5000 Multiple 37,0000 101,0000 6,96978

1000-infinity 84,6000 87,5000 Multiple 45,0000 113,0000 7,01300
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The Technique of Functional Evaluation of Masticatory Efficiency in Young Patients (Experimental 

Model)
Skubiy I., Korol D., Kindiy D., Odzhubeiska O. 
Abstract. On hand techniques of masticatory efficiency evaluation may be divided into subjective and objective 

ones. Subjective techniques are based on patient’s self-evaluation of his/her masticatory potential. According to 
literary sources such evaluation doesn’t usually coincide with the results of objective tests. Objective diagnostic 
techniques in general comprise not only masticatory tests but tools for their statistical analysis as well. 

In spite of great number of available techniques for masticatory apparatus evaluation the registration of the de-
gree of initial mechanical processing of food still remains the only objective criterion of masticatory efficiency. Early 
dynamic techniques of masticatory efficiency determination lost their significance because they are not informative 
enough but rather labor-consuming. 

Taking into consideration the benefits of on hand techniques we have outlined the ways to improve them con-
cerning the choice of the material for getting chewing patterns and algorithm of computer-assisted calculations as 
well. 
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The given task was solved by the improvement of the way of masticatory efficiency evaluation including getting 
chewing patterns with the help of test material and the following masticatory efficiency evaluation based on the 
calculation of the size of bit pieces. 

For realization of masticatory tests to the patients suggested to chew the test standards of 10-ìà masticatory 
motions. The ground up standards carefully collected in a sieve from stainless steel, washed under running water, 
dried out on a paper during 15 minutes, distributed on an objective table with a black background and took pictures 
the photocamera of Samsung ST30 in default of flash and digital increase. During ôîòîðåºñòðàö³¿ used Softbox (a 
device is for creation of the soft diffused lighting without sharp shadows and reflections). Distance from a macroop-
tical lens to the objects presented a 21 centimetre. 

The mean value of area of fragments of masticatory test for the patients of the experienced group presented 
959,7 pels. It was thus observed by us this oscillation to the parameter from a minimum (50 pels) to the maximum 
(23758 pels). An amount of fragments of the first faction was scope from 132 to 320 objects. Thus the AV amount of 
the higher mentioned fragments was evened 201,5 objects. The amount of fragments of the second faction in the 
experienced group hesitated a from 31 to 101 object, at a mean value 69. The third faction of fragments counted 
from 45 to 113 objects, at a mean value 84,6. Thus, íàé÷èñëåí³øîþ faction of masticatory test in the experienced 
group are fragments with an area from 50 to 500 pels. 

Counting the number of bit pieces of test material and their size determination were held with the help of software 
package for processing digital images ImageJ through consequence uses of software tools. 

In such a way the suggested technique of masticatory efficiency evaluation allows getting maximum precise 
masticatory efficiency evaluation in clinic due to photo registration and computer processing of the received 
images, provides the simplicity of the procedure implementation in minimum period of time combined with low 
laboriousness. The choice of agar as the testing material allows evaluating masticatory efficiency level in patients 
with different muscle potential. 

Keywords: chewing test, agar-agar, chewing efficiency. 
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