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Ðåçþìå. Ó ñòàòò³ ïðîïîíóºòüñÿ òà îá´ðóíòîâóºòüñÿ íîâèé

ï³äõ³ä äî ä³àãíîñòèêè äàâíîñò³ íàñòàííÿ ñìåðò³. Âñòàíîâëåíî

ðÿä îñîáëèâîñòåé òà çàêîíîì³ðíîñòåé çì³íè âëàñòèâîñòåé

ëàçåðíîãî ïó÷êà â ðåçóëüòàò³ ïðîõîäæåííÿ ÷åðåç á³îëîã³÷í³

òêàíèíè, îá´ðóíòîâàíî êîìïëåêñ îá'ºêòèâíèõ ñóäîâî-ìåäè÷íèõ

êðèòåð³¿â âñòàíîâëåííÿ äàâíîñò³ íàñòàííÿ ñìåðò³.

Êëþ÷îâ³ ñëîâà: ÷àñ íàñòàííÿ

ñìåðò³, ëàçåðíà ïîëÿðèìåòð³ÿ,

ñóäîâà ìåäèöèíà.

Âñòóï

Ïðîáëåìà ïðèñâÿ÷åíà âèçíà÷åííþ äàâíîñò³
íàñòàííÿ ñìåðò³ (ÄÍÑ), çàéìàº îäíå ç ïðîâ³äíèõ
ì³ñöü ó ñóäîâî-ìåäè÷í³é ïðàêòèö³. Ïðè ¿¿ âèð³-
øåíí³ ñóäîâî-ìåäè÷í³ åêñïåðòè îð³ºíòóþòüñÿ
ïåðåâàæíî íà ìîðôîëîã³÷í³ çì³íè ò³ëà ïîìåðëî¿
ëþäèíè, ùî âèçíà÷àþòüñÿ â³çóàëüíî. Îäíàê òî÷-
íî âèçíà÷èòè ÷àñ íàñòàííÿ ñìåðò³ íà îñíîâ³ çîâ-
í³øí³õ îçíàê, äóæå ïðîáëåìàòè÷íî, àäæå íà ¿õ ðîç-
âèòîê âïëèâàº íèçêà ôàêòîð³â âíóòð³øíüîãî òà
çîâí³øíüîãî ñåðåäîâèùà. Òîìó íà ñó÷àñíîìó åòà-
ï³ ðîçâèòêó ñóäîâî-ìåäè÷íî¿ íàóêè àêòóàëüíèì º
óäîñêîíàëåííÿ òà ðîçðîáêà åêñïðåñ-ìåòîä³â, ùî
äîçâîëÿòü îá'ºêòèâíî ³ òî÷íî âñòàíîâëþâàòè ÷àñ
íàñòàííÿ ñìåðò³.

Ìåòà ðîáîòè

Ïîøóê îá'ºêòèâíèõ êðèòåð³¿â ä³àãíîñòèêè
ÄÍÑ çà äîïîìîãîþ ìåòîä³â ëàçåðíî¿ ïîëÿðè-
ìåòð³¿.

Äî öèõ ï³ð íå áóëî óí³âåðñàëüíî¿ òà åôåêòèâíî¿
ìåòîäèêè âèçíà÷åííÿ ÄÍÑ, ÿêà á ìîãëà ïîâíîþ
ì³ðîþ çàäîâ³ëüíèòè ñóäîâî-ñë³ä÷³ îðãàíè ó âèð³-
øåíí³ ãîëîâíîãî ïèòàííÿì ïðè îãëÿä³ òðóïà íà
ì³ñö³ âèÿâëåííÿ - âñòàíîâëåííÿ òî÷íîãî ÷àñó íàñ-
òàííÿ ñìåðò³. Ñóäîâî-ìåäè÷í³ åêñïåðòè ó ïîâñÿê-
äåíí³ ïðàêòèö³ îð³ºíòóþòüñÿ ïåðåâàæíî íà äè-
íàì³êó ðîçâèòêó ðàíí³õ òà ï³çí³õ òðóïíèõ çì³í.
Îäíàê îö³íêà òðóïíîãî âèñèõàííÿ, çàêëÿêàííÿ,
ë³âîðîìåòð³¿, îõîëîäæåííÿ òðóïà º äîñèòü ñóá'ºê-
òèâíîþ ³ á³ëüøîþ ì³ðîþ çàëåæèòü â³ä ð³âíÿ ïðàê-
òè÷íèõ íàâèê³â ñïåö³àë³ñòà, à òàêîæ â³ä âèäó,
ïðè÷èíè ñìåðò³ òà îñîáëèâîñòåé ¿¿ íàñòàííÿ.

Ñë³ä â³äì³òèòè, ùî îäí³ºþ ç îñíîâíèõ ïðîáëåì,
ÿê³ âèíèêàþòü ïðè âèçíà÷åíí³ ÄÍÑ çà îõîëîä-

æåííÿì òðóïà º íåòî÷íî âèçíà÷åí³ ïî÷àòêîâ³
ïàðàìåòðè (òåìïåðàòóðà ò³ëà ëþäèíè â ìîìåíò
íàñòàííÿ ñìåðò³, òåìïåðàòóðà íàâêîëèøíüîãî ñå-
ðåäîâèùà), êîëèâàííÿ òåìïåðàòóðè çîâí³øíüîãî
ñåðåäîâèùà â ïîäàëüøîìó òà âïëèâ ³íøèõ ôàêòî-
ð³â ïîãîäíèõ óìîâ íà ò³ëî. Òîìó ïðè âèçíà÷åíí³
ÄÍÑ òåðìîìåòðè÷íèì ñïîñîáîì çàâæäè ³ñíóº
ìîæëèâ³ñòü âèíèêíåííÿ íåòî÷íîñò³ ïðè ïðîâå-
äåíí³ ìàòåìàòè÷íèõ ðîçðàõóíê³â, ùî çíèæóº
äîêàçîâó ö³íí³ñòü öüîãî ìåòîäó.

Òàêîæ â ñóäîâî-ìåäè÷í³é ë³òåðàòóð³ äëÿ âñòà-
íîâëåííÿ ÄÍÑ çíà÷íà óâàãà íàäàºòüñÿ äîñë³ä-
æåííþ ñóïðàâ³òàëüíèõ ðåàêö³é. Îäíàê ìåòîäèêè
¿õ âèçíà÷åííÿ âîëîä³þòü ðÿäîì íåäîë³ê³â. Òàê
ðåàêö³ÿ ñêåëåòíî¿ ìóñêóëàòóðè íà ìåõàí³÷íå ïîä-
ðàçíåííÿ  äîçâîëÿº ñóäîâî-ìåäè÷íîìó åêñïåðòó
ñóäèòè ëèøå ïðî ì³í³ìàëüíèé ÷è ìàêñèìàëüíèé
ïåð³îä ÷àñó, ÿêèé ïðîéøîâ ç ìîìåíòó íàñòàííÿ
ñìåðò³, à òàêîæ øâèäê³ñòü ðîçâèòêó ì'ÿçîâîãî
âàëèêà òà éîãî âèñîòà º ñóá'ºêòèâíèìè îçíàêàìè,
ùî íå äîçâîëÿþòü òî÷íî âêàçàòè ÄÍÑ. Çäàò-
í³ñòü ì'ÿçîâî¿ òêàíèíè â ïîñòìîðòàëüíîìó ïåð³îä³
ðåàãóâàòè íà åëåêòðè÷íèé ñòðóì, çàïðîïîíîâàíî
äîñë³äæóâàòè çà äîïîìîãîþ ñïåö³àëüíèõ ïîðòà-
òèâíèõ ïðèëàä³â ÅÐÌ-², ÅÐÌ-2 òà ÃÒÂ-03
[Â.Â.Á³ëêóí]. Ïðîòå ìåòîä ìàº äåÿê³ îáìåæåííÿ:
ÄÍÑ ìîæíà âèçíà÷èòè íà ïîòÿç³ 10-12 ãîä ç ìî-
ìåíòó íàñòàííÿ ñìåðò³ ç ³íòåðâàëîì 3-4 ãîä.  Âèç-
íà÷åííÿ çäàòíîñò³ òêàíèí ñïðèéìàòè áàðâíèêè íå
îòðèìàëî øèðîêîãî ïîøèðåííÿ â ñóäîâî-ìåäè÷-
í³é ïðàêòèö³ ÷åðåç â³äñóòí³ñòü íåîáõ³äíèõ áàðâ-
íèê³â òà ñïåö³àëüíî ï³äãîòîâëåíèõ ïðàö³âíèê³â, ÿê³
áóäóòü äîñë³äæóâàòè á³îëîã³÷í³ òêàíèíè.

Ðÿäîì àâòîð³â îñîáëèâà óâàãà íàäàºòüñÿ ç³-
íè÷í³é ðåàêö³¿ íà õ³ì³÷í³ ïîäðàçíèêè, îäíàê öÿ ìå-
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òîäèêà âèçíà÷åííÿ ÄÍÑ äàëåêà â³ä ³äåàëüíî¿,
àäæå íåìàº ºäèíîãî, ÷³òêî âñòàíîâëåíîãî òðàêòó-
âàííÿ ðåçóëüòàò³â ïðîâåäåííÿ ïðîáè, â³äñóòíÿ ³í-
ôîðìàö³ÿ ñòîñîâíî âïëèâó íà ïåðåá³ã ðåàêö³¿ òåì-
ïåðàòóðè íàâêîëèøíüîãî ñåðåäîâèùà, ï³äñèõàííÿ
ðîã³âêè òà ïðè÷èíè ñìåðò³.

Òàêîæ ç ìåòîþ âèð³øåííÿ ïèòàííÿ âèÿâëåííÿ
ÄÍÑ ïðîïîíóþòü âèêîðèñòàííÿ äåÿêèõ ã³ñòîëî-
ã³÷íèõ, ã³ñòîõ³ì³÷íèõ òà á³îõ³ì³÷íèõ ìåòîä³â,
çàñíîâàíèõ íà äîñë³äæåíí³ ïîñìåðòíèõ çì³í îêðå-
ìèõ á³îëîã³÷íèõ òêàíèí ëþäèíè, îäíàê âîíè íå
çíàéøëè øèðîêîãî çàñòîñóâàííÿ.

Íà ñüîãîäí³øí³é äåíü âèêîðèñòàííÿ ìåòîä³â,
ùî áàçóþòüñÿ íà îäíîñòîðîííüîìó ï³äõîä³ âè-
÷åðïàëî ñâ³é ïîòåíö³àë, âñòàíîâëåííÿ á³ëüø òî÷-
íèõ ÷àñîâèõ ïàðàìåòð³â ÄÍÑ ìîæëèâå øëÿõîì
ì³æãàëóçåâî¿ ³íòåãðàö³¿, çîêðåìà ì³æäèñöèïë³íàð-
íîãî ï³äõîäó íà ïåðåòèí³ ô³çèêè òà ñóäîâî¿ ìåäè-
öèíè.

Íàìè ïðîïîíóºòüñÿ íîâèé ï³äõ³ä ó âèð³øåíí³
äàíîãî çàâäàííÿ - âñòàíîâëåííÿ ñóêóïíîñò³ äèôå-
ðåíö³éíèõ êðèòåð³¿â äëÿ îá'ºêòèâíîãî âèçíà÷åííÿ
ÄÍÑ çà êîìïëåêñîì ïîëÿðèçàö³éíèõ, ìàòðè÷íèõ,
ñòàòèñòè÷íèõ ³ êîðåëÿö³éíèõ ïàðàìåòð³â ëàçåðíèõ
çîáðàæåíü á³îëîã³÷íèõ òêàíèí (ÁÒ) ð³çíî¿ ìîðôî-
ëîã³÷íî¿ áóäîâè òà ñåðåäîâèù îðãàí³çìó (ÑÎ) ëþ-
äèíè.

Òàê â³äîìî, ùî ÁÒ ³ ÑÎ ëþäèíè ìîæíà ïðåäñ-

òàâèòè ñóêóïí³ñòþ ô³áðèëÿðíèõ ïðîòå¿íîâèõ
ñòðóêòóð, ùî ôîðìóþòü éîãî óí³êàëüíó ñòðóê-
òóðíî-ôóíêö³îíàëüíó îðãàí³çàö³þ. Âàæëèâîþ
îñîáëèâ³ñòþ äàíèõ ïðîòå¿í³â º ¿õ ÷³òêà óïîðÿä-
êîâàí³ñòü, ùî íàäàº ¿ì âëàñòèâîñòåé ð³äêèõ êðèñ-
òàë³â. Â³äîìî, ùî ð³äê³ êðèñòàëè º ðå÷îâèíàìè,
ùî îäíî÷àñíî ïðîÿâëÿþòü òåêó÷³ñòü ð³äèí òà
êðèñòàë³â, ìîëåêóëè ÿêèõ ïåâíèì ÷èíîì âïîðÿä-
êîâàí³. ßê íàñë³äîê, ³ñíóº àí³çîòðîï³ÿ ìåõàí³÷íèõ,
åëåêòðè÷íèõ, ìàãí³òíèõ òà îïòè÷íèõ âëàñòè-
âîñòåé ðå÷îâèí öüîãî êëàñó. Ñàìå àí³çîòðîï³þ
îïòè÷íèõ âëàñòèâîñòåé ìîæíà âèÿâèòè ìåòîäàìè
ëàçåðíî¿ ïîëÿðèìåòð³¿.

Ç ìåòîþ îäåðæàííÿ ñèñòåìàòè÷íî¿ ³íôîðìàö³¿
ïðî çì³íó ïîëÿðèçàö³éíî¿ ñòðóêòóðè òêàíèí îðãà-
í³çìó ëþäèíè ïðîâîäèëèñÿ äîñë³äæåííÿ ðîçïî-
ä³ë³â çíà÷åíü ñóêóïíîñò³ àçèìóò³â òà åë³ïòè÷-
íîñòåé ïîëÿðèçàö³¿ çîáðàæåíü ÁÒ òà ÑÎ ç ïî-
äàëüøîþ ñòàòèñòè÷íîþ îáðîáêîþ.

Âèÿâëåíî, ùî ÷àñîâà äèíàì³êà çì³íè ìîðôî-
ëîã³÷íî¿ ñòðóêòóðè ÁÒ ó ï³ñëÿñìåðòíîìó ïåð³îä³
ñóïðîâîäæóºòüñÿ äèíàì³÷íèìè çàêîíîì³ðíîñòÿìè
çì³íè ñòðóêòóðè ¿õ ïîëÿðèçàö³éíèõ çîáðàæåíü, ùî
º ï³ä´ðóíòÿì äëÿ âñòàíîâëåííÿ ÄÍÑ.

Ðåçóëüòàòè äîñë³äæåííÿ ïîêàæåìî íà ïðèê-
ëàä³ ì'ÿçîâî¿ òêàíèíè (ÌÒ) òðóïà ëþäèíè. Íà ñå-
ð³¿ ì³êðîôîòîãðàô³é (ðèñ.1) íàâåäåí³ ïîëÿðèçàö³éí³
çîáðàæåííÿ ì'ÿçîâî¿ òêàíèíè, îäåðæàí³ äëÿ ð³çíèõ

Ðèñ. 1. Ïîëÿðèçàö³éí³ çîáðàæåííÿ ì'ÿçîâî¿ òêàíèíè äëÿ ð³çíèõ ÷àñîâèõ ïðîì³æê³â ÄÍÑ

÷àñîâèõ ïðîì³æê³â ï³ñëÿ íàñòàííÿ ñìåðò³.
Ê³ëüê³ñíî òàê³ çì³íè õàðàêòåðèçóþòü ã³ñòîã-

ðàìè ðîçïîä³ëó çíà÷åíü àçèìóò³â òà åë³ïòè÷íîñ-
òåé ïîëÿðèçàö³¿ âèì³ðÿíèõ ó ëàçåðíèõ çîáðàæåí-
íÿõ ÌÒ (ðèñ. 2, 3).

Ç îäåðæàíèõ ðåçóëüòàò³â âèäíî, ùî ÷àñîâà äè-
íàì³êà òðóïíèõ çì³í ñòðóêòóðè ÌÒ ïðèçâîäèòü äî

ñóòòºâîãî çìåíøåííÿ îïòè÷íî¿ àí³çîòðîï³¿. ²ìîâ³ð-
íîñò³ âèïàäêîâèõ çíà÷åíü àçèìóò³â òà åë³ïòè÷-
íîñòåé ïîëÿðèçàö³¿ ³ç çá³ëüøåííÿì ÷àñó ñïîñòåðå-
æåííÿ ï³ñëÿ íàñòàííÿ ñìåðò³ ìàþòü âèðàçíó òåí-
äåíö³þ äî ïåðåðîçïîä³ëó äî ì³í³ìàëüíèõ âåëè÷èí.

Íà ðèñ. 4 ïîêàçàíî ÷àñîâó çàëåæí³ñòü çì³íè
ïîëÿðèçàö³éíèõ ïàðàìåòð³â  Δα0 (êðèâà 1), Δβ0

Îðèã³íàëüí³ äîñë³äæåííÿ
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Ðèñ. 2. Ñòàòèñòèêà ðîçïîä³ë³â àçèìóò³â ïîëÿðèçàö³¿ çîáðàæåííÿ àðõ³òåêòîí³êè ÌÒ:

à) - 1 ãîä; á) - 6 ãîä; â) - 24 ãîä.

Ðèñ. 3. Ñòàòèñòèêà ðîçïîä³ë³â åë³ïòè÷íîñòåé ïîëÿðèçàö³¿ çîáðàæåííÿ àðõ³òåêòîí³êè ÌÒ:

à) - 1 ãîä; á) - 6 ãîä; â) - 24 ãîä.

Ðèñ. 4. ×àñîâ³ çàëåæíîñò³ çì³íè ïîëÿðèçàö³éíèõ ïàðàìåòð³â çîáðàæåíü ÌÒ: 1 - ÷àñîâà çàëåæí³ñòü

ïàðàìåòðà  Δα0; 2 - ÷àñîâà çàëåæí³ñòü ïàðàìåòðà  Δβ0
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(êðèâà 2) çîáðàæåíü ÌÒ.
Çâóæåííÿ ³íòåðâàë³â âèïàäêîâî¿ çì³íè ïàðà-

ìåòð³â  Δα0, Δβ0 ³ç çá³ëüøåííÿì ÷àñó ï³ñëÿ íàñ-
òàííÿ ñìåðò³ ìîæíà ïîâ'ÿçàòè ³ç çìåíøåííÿì ð³â-
íÿ îïòè÷íî¿ àí³çîòðîï³¿ àðõ³òåêòîí³êè ÌÒ ³ âèêî-
ðèñòàòè, ÿê ä³àãíîñòè÷íèé ïàðàìåòð ÄÍÑ.

Ó ðåçóëüòàò³ ìè âñòàíîâèëè ÷àñîâèé ä³àïàçîí
âèÿâëåííÿ ÄÍÑ, çóìîâëåíèé îñîáëèâîñòÿìè ï³ñ-
ëÿñìåðòíèõ çì³í ëàçåðíèõ çîáðàæåíü ÌÒ, â³ä 1 -
140 ãîä òà òî÷í³ñòü âèçíà÷åííÿ - 1,5 ãîä.

Âèñíîâêè

1.Ðîçðîáëåíà ä³àãíîñòè÷íà ìåòîäèêà äîïîâ-
íþº ³ñíóþ÷³ ìåòîäè âèçíà÷åííÿ äàâíîñò³ íàñòàííÿ
ñìåðò³ òà äîçâîëÿº îòðèìàòè îá'ºêòèâíó äîêàçîâó
áàçó äëÿ ñóäîâî-ñë³ä÷èõ îðãàí³â.

2.Âðàõîâóþ÷è ïîêàçàíó åôåêòèâí³ñòü ëàçåðíî¿
ïîëÿðèìåòð³¿ íà ïðèêëàä³ ì'ÿçîâî¿ òêàíèíè ââà-
æàºìî çà äîö³ëüíå ðîçøèðèòè êîëî äîñë³äæó-
âàíèõ òêàíèí òà âèâ÷èòè ìîæëèâ³ñòü äîñë³äæåííÿ
ð³äèí òà ñåðåäîâèù îðãàí³çìó äëÿ ðîçðîáêè íîâèõ
ìåòîäèê ä³àãíîñòèêè ï³ñëÿñìåðòíèõ òà ïðèæèò-
òºâèõ ïðîöåñ³â â îðãàí³çì³ ëþäèíè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Äîö³ëüíî ïðîäîâæèòè  äîñë³äæåííÿ ìîæëè-
âîñòåé âèêîðèñòàííÿ ìåòîä³â ëàçåðíî¿ ïîëÿðè-
ìåòð³¿ äëÿ âèçíà÷åííÿ ÷àñó íàñòàííÿ ñìåðò³, çîê-
ðåìà, ç ðîçøèðåííÿì ê³ëüêîñò³ äîñë³äæóâàíèõ
ôàêòîð³â çîâí³øíüîãî ñåðåäîâèùà.
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Ðåçþìå. Â ñòàòüå ïðåäëàãàåòñÿ è îáîñíîâûâàåòñÿ íîâûé

ïîäõîä ê äèàãíîñòèêå äàâíîñòè íàñòóïëåíèÿ ñìåðòè.
Óñòàíîâëåí ðÿä îñîáåííîñòåé è çàêîíîìåðíîñòåé èçìåíåíèÿ
ñâîéñòâ ëàçåðíîãî ïó÷êà â ðåçóëüòàòå ïðîõîæäåíèÿ ÷åðåç
áèîëîãè÷åñêèå òêàíè, îáîñíîâàí êîìïëåêñ îáúåêòèâíûõ
ñóäåáíî-ìåäèöèíñêèõ êðèòåðèåâ óñòàíîâëåíèÿ äàâíîñòè
íàñòóïëåíèÿ ñìåðòè.

Êëþ÷åâûå ñëîâà: âðåìÿ íàñòóïëåíèÿ ñìåðòè, ëàçåðíàÿ
ïîëÿðèìåòðèÿ, ñóäåáíàÿ ìåäèöèíà.

MODERN DIAGNOSTIC POSSIBILITIES OF
FORENSIC MEDICINE IN DECISION THE QUESTION

OF DETERMINING PRESCRIPTION OF DEATH
COMING

V.T. Bachynsky, V.D. Mishalov, O.Ya. Vanchuliak,

M.S. Garasdiuk, A.O. Andriichuk, Y. V. Sarkisova

Abstract. The problem devoted to determination of pre-
scription of death coming (PDC) takes one of the leading places
in practice of an expert of forensic medicine. Improvement and
elaboration of express methods that enable objectivity and pre-
cisely determine the prescription of death coming are urgent at
modern stage of development of forensic medical science. There
was no universal and effective method till now which might sat-
isfy legal investigating agencies in decision of the given question
in full measure. Forensic medical experts in day-to-day practice
orientate themselves mainly to dynamics of the development of
early and late changes of cadavers, however this evaluation is
rather subjective and mostly depends upon the level of practical
skills of a specialist, as well as the type, cause of death and spe-
cific characteristics of its coming.

We suggest a new approach in the decision of this task - es-
tablishment of the totality of differential criteria for objective
determination of the prescription of death coming according to a
complex of polarizable, matrix, statistical and correlative param-
eters of laser images of biological tissues of different morphologi-
cal structure and media of the human body.

Hour' range to determine prescription of death coming from
1 to 140 hours and exactness of determination - 1.5 hours has
been established as a result of investigation, carried out by us,
taking the muscular tissue as an example.

Thus, the elaborated diagnostic method supplements the
existing methods to define the prescription of death coming and
enables to get objective demonstrable basis for legal investigating
agencies. Taking into consideration efficacy of laser polarimetry
we consider broadening of the range of the investigated tissues
and studying possibility of investigation of fluids and media of
the body for elaboration of the new methods of diagnostics of
port-mortem and life time processes in a human body to be expe-
dient.

Key words: time of death coming, laser polarimetry, foren-
sic medicine.
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