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Ûøò÷þíúñý ß�ðøû 1 
 

ÑÛ�ÙÒßÍáÄÔÕ×Õ�×ÏÍÚßÛÏÛÅ�ÔÍÜØàßÍÚÛÞßÄ 
 

à� þÿíÿÿ� ñûþø�ñóòúû üûú�ÿÿ�� ÷ïíúÿûïû�� ôíüø�ÿíúûþÿ��� öûðû� ýûø	� �� ��ôõ��, ��øûþû���, ��
ûúûïøòúú� þï�ÿûðø�ñ�. Ï�ñôúí�òúû, �û�ñû ûüõþ� ��ôõ�úû��ýòíø	úûþÿ��öûðû � úõô÷��üû��ñúõ��ï�ñ�ú	ûðû 
�ï�ï�åýòñ�úðòý���þÿíÿÿ�� �����ýû÷� ï�÷ûúÿò÷þÿ��ûîðûïûýòúú��ùõþøòúûðû�ò÷þüòýõùòúÿ��Òöú�ÿòöúí-
Üûñûø	þ	÷ûðû-Ýûôòúí�� íøò ïóò� �� ñûÿõ�ú�ö� ü�îø�÷í���� ����� ýû÷�� ÿòûýòÿõ÷ óûñúûðû� ýíô�� �� úò�
ïõ÷ûýõþÿíï��Ô·�þûïíúû���û�ô ûðø�ñ��úí��ïòñòú���ûú�Úòöùíúûù� ��ôíüûôõ�òú��åýòñ�úðòýûù�üûú�ÿÿ��
þ�ù���� ö� þÿíÿõþÿõ�úûðû� ûüòýíÿûýí üûú�ÿÿ� ôíüø�ÿíúûþÿ� úò� �� îòô�ùûïúû� úòûî��ñúõù�� à üòïúõö�
ùûùòúÿ� ýûôïõÿ÷�� ÿòûý��� þ÷øíñúõ�� ÷ïíúÿûïõ�� þõþÿòù� ïûúû� �� üû��ñú�� ï�ñ� ú	ûðû� þø�ð�ïíøõ� úò ñ�óò�
ïñíøõùõ ôíù�úúõ÷íùõ üûú�ÿ	�þ�ù�����þõÿ�í����þ�ù���� 

Üûý�ïú�ø	úõö� íúíø�ô� þÿ�ñ�ö�åýòñ�úðòýí���ûú�Úòöùíúí� ��Øíúñí�� üýõïûñõÿ	� ñû� ïõþúûï÷��
üýû� üûþÿ�üûïò� ñûøíúú�� ��ïøòúú�� þ÷øíñúû�� ÷ïíúÿûïû�� þõþÿòùõ �÷� ÷ïíô�ùò�íú��úûðû� íðýòðíÿ�, 
úíÿûù�þÿ	�ûî�ý�úÿ�ïíúú�� ôúí�ûñõÿ	� �����ø�þú�þÿ	��ßûó� ��ø�þú�þÿ	�üýõÿíùíúúí�úò� ÿ�ø	÷õ� ÷ïíúÿûïõù�
�ïõ�íù�� í� ö� ÷ïíúÿûïõù� þõþÿòùíù� þíùõù� üû� þûî�, ûî·�÷ÿõïúû. Üû� þ�ÿ� þíùò� úíùíðíúú� �÷ûþ	�
üûùõþøõÿõ ���ûîþÿíïõú����ïõ÷øõ÷íøû ñû�óõÿÿ��üûú�ÿÿ��÷ïíúÿûïû��ôíüø�ÿíúûþÿ�. ì÷�üûú�ÿÿ��þ�ù�����
ÿí÷�� öûðû�ôíù�úúõ÷õ ² üûú�ÿÿ�� ôíüø�ÿíúûðû�þÿíú���ôíüø�ÿíúûþÿ����ÿ� ü� ² ùí�ÿ	�úò�ÿ�ø	÷õ�úí�÷ûïò, í ö�
ùòÿí��ôõ�úò ôúí�òúú��� ïûúõ� ñûïûñ�ÿ	� ùûóøõï�þÿ	� ýí��ûúíø	úûðû� ùõþøòúú�� ��ø�þúûþÿ���
ûî�ý�úÿûïíú�þÿ	���ýòô�ø	ÿíÿõïú�þÿ	�ýí��ûúíø	úûðû��ûø�ôù���ßûó�ùòÿí��ôõ÷í�÷ïíúÿûïû��ôíüø�ÿíúûþÿ����
üýõöú�ÿúûù��þòúþ����ïõ�ïûù�ùòÿí��ôõ÷õ�ýí��ûúíø	úûðû��ûø�ôù��  

Üûïúò� ýûô·�þúòúú�� ùõþøòúûðû� ÒÜÝ-ò÷þüòýõùòúÿ�� ïõùíðí�� ïýí��ïíúú�� ûîû�� ï�ñôúí�òúõ��
ïõ�ï�ï� ÷ïíúÿûïû�� ��ø�þúûþÿ���Ùûóúí� þ÷íôíÿõ���û �þÿûÿúõö ýòô�ø	ÿíÿ� ñûïðûÿýõïíøûðû� ûîðûïûýòúú��
ÒÜÝ-ò÷þüòýõùòúÿ��üûø�ðí����ïõ�òýüúûù� ïõôúíúú����ø�þúûþÿ��÷ïíúÿûïû-��ôõ�úû��ýòíø	úûþÿ��  

Ýûôðø�ú�ÿû�úõô÷� �ôíðíø	úòú	 Û��Íøò÷þíúñýûïí, Ä� ãò�ù�þÿýí ��Ñ� Îûùí. Ýíôûù�ô ïõ÷ûúíúõù�
ñûþø�ñóòúú�ù� üûú�ÿÿ�� ÷ïíúÿûïû�� ôíüø�ÿíúûþÿ� �õ ûî�ý�úÿ�ïíúú�ù Îûýûù� üûú�ÿÿ�� úòüûñ�ø	úûðû 
÷ïíúÿûïûðû� �ïõ�í ïûúõ� ü�ñÿïòýñó��ÿ	 úòôï�ñú�þÿ	� ��ôõ�úû�� ýòíø	úûþÿ��� àú�ïòýþ�ù�� ôíðíøûù� ñû�
ùúûóõúõ� ñòùû÷ý�ÿûïõ�� íÿûù�ï� ÿí� ��� úòô�õþøòúúõ�� þüûø��òú	�� íðýòðíÿ�ï�� àþò� �ò� ôîíðí���� ��
ïñûþ÷ûúíø���ûþùõþøòúú� Ïþòþï�ÿ���÷ ñ�öþúû� ��ø�þúûþÿ����û�ïõñí�ÿ	þ��úûï�ÿú	û� ôíù�úû��ñûÿòüòý 
üûü�ø�ýúûðû þï�ÿûðø�ñ� ï ñ�þ��Ñòùû÷ý�ÿí. 

×ø��ûï�� þøûïí� ÷ïíúÿûïí� ôíüø�ÿíú�þÿ	�� ùõþøòúõö� ò÷þüòýõùòúÿ� Òöú�ÿòöúí-Üûñûø	þ	÷ûðû-Ýûôòúí, 
��ø�þú�þÿ	�÷ïíúÿûïû��þõþÿòùõ����ø�þú�þÿ	�àú�ïòýþ�ù���ýí��ûúíø	úõö��ûø�ôù, þï�ÿûðø�ñ. 
 

Ïþÿ�ü 
 
Úûîòø�ïþ	÷í üýòù�� ô� ��ôõ÷õ� ôí� ����� ý�÷� î�øí üýõþ�ñóòúí� Íøòú�� Íþüò�� Ñóûú��

á� ×øí�ôòý�� ÿí� Íúÿûú�� ãíöø�úðòý�� ôí� ò÷þüòýõùòúÿõ� ô� ôíüø�ÿíúõùõ� �ûÿûúíùõ��
ïþÿíúûïøòúú�� üûý��òúú�� úòý�ïúûþÿòö� Îòøøí� �� úûïíÿûýþÿïû� �� ÷ïíúÿûï�ö� �ú�ûýùíÿõ���� à�
üýòþ-ýòø�ô��åïòñþ	÷û�� ÷ûýûø�ïþ	÷û�� í÷íñòù��� úí�÷� ô� �	ûðû� üýõïûñ�� ï÷íôíúû���û� ÷ûóòú� ô�
ï�ñôúí�òúõ� ��ôõ÷�ï� ïõ÷ûúíï� úûïíÿûýþ	÷�� ò÷þüòýõùòúÿõ� �ô ôíüø�ÿíúõùõ� ÷ïíúÿûïõùõ�
þÿíúíùõ (entangled quantum states)��÷ûøõ�ñï���íþÿõú÷õ, úíï�ÿ	�î�ñ��õ�ï�ññ�øòúõùõ��üûïûñ�ÿ	 
þòîò �÷� ûñúí ûñõúõ�� (a single unit) [Press Releas, 2022]. Í� ï� ýûôøûð��ûù� ûî�ý�úÿ�ïíúú� 
þïûðû ïõîûý� Í÷íñòù����þòýòñ��ú�ûðû��ï÷íôíøí�ÿí÷ò. 

 
Îíÿ	÷õ-��úñíÿûýõ ÷ïíúÿûïû�� ùò�íú�÷õ� ñûîýò� ýûô�ù�øõ� ýòïûø���öú�ö� üûÿòú��íø� ���
ïõþúûï÷�ï�ñø����ôõ÷õ�����øûþû������û�í�ÿýõùíøõþ���ûñû��	ûðû�ñ�óò�ý�ôúõ�� �ú÷ûøõ�
úíï�ÿ	� üý�ùû� þ�üòýò�úõ�� üûðø�ñ�ï�� Ñûï�ï�õ� �û� ÷ïíúÿûïí� ùò�íú�÷í� ñû�ûñõÿ	�
üòýòñîí�òú	�� �÷�� úò� ùûó�ÿ	 î�ÿõ� ï�ñÿïûýòú�� óûñúû�� ùõþøõùû�� ÿòûý�����

 
� ß�ðøû Û� Ï., 2023. 
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�ý�úÿûïíúû�� úí� øû÷íø	úõ�� üýõ�ûïíúõ�� ôù�úúõ��� Ñóûú� Îòøø� üòýòÿïûýõï�
��øûþû����úí�òùü�ýõ�ú��úí�÷���úíôíïóñõ�ÿýíúþ�ûýù�ïíï�õ��ò�üûøò�ñûþø�ñóòú	������   
ßí� ï÷íôíúí� ÿýíúþ�ûýùí���� úò üûôîíïøòúí� þ�üòýò�úûþÿ��� Þüýíïñ��� ñø�� î�ø	�ûþÿ��
úí�÷ûï��ï-üýí÷ÿõ÷�ï� üòýò÷ûúøõï�� òùü�ýõ�ú�� ñû÷íôõ� íÿûùúû�� ��ôõ÷õ� ö� ûüÿõ÷õ�
ïõ�ïõøõþ	� ü�ñÿïòýñóòúú�ù� ôúí�úû�� üýûðúûþÿõ�úû�� þõøõ� ÷ïíúÿûïû�� ùò�íú�÷õ�� ßûó�
ñø��úõ��ò÷þüòýõùòúÿõ�×øí�ôòýí���Íþüò úò�þÿíøõ�þ�ýüýõôûù��Äú���ó�ïîí�í�ÿ	���úõ��
��úñíùòúÿíø	ú�� ï�ñ÷ýõÿÿ��� �û� þÿûþ��ÿ	þ�� ��ôõ�úû�� ýòíø	úûþÿ�� ö� ûþÿíÿû�úò�
ïòýõ��÷��ÿ	� ÷ïíúÿûï��ùò�íú�÷�� ï� ýòóõù��� ñ�óò� ñíøò÷ûù� ûñ� ÷øíþõ�úõ�� ôí÷ûú�ï� ÿí�
ù�ý÷�ïíú	 [Scientific Background, 2022, p. 15]. 
 
Ïóò� üûî�óúõö íúíø�ô� ñûôïûø�� ôýûô�ù�ÿõ�� �û� �� �û÷�þ�� ûüõþ�ïíúû�� þõÿ�í����

ôúí�ûñ�ÿ	þ� ïõïòñòú� Ñóûúûù�Þ��Îòøøûù�úòý�ïúûþÿ��ö�ò÷þüòýõùòúÿíø	úò�ü�ñÿïòýñóòúú� ���
üûý��òúú�Ý�ñø��üû�þúòúú���ûðû üûþõøí�ÿ	þ��úí ôíüø�ÿíú�þÿ	 þÿíú�ï�ù�÷ýûûî·�÷ÿ�ï��ôû÷ýòùí�
�ûÿûú�ï. ßí÷ûó ��ø÷ûù ôýûô�ù�øû���û��û�í�îòôüûþòýòñú	û�ñíúí�þõÿ�í����ïõúõ÷øí�����ôõ��, 
íøò� ïûúí� þ�ÿÿ�ïû� ïõ�ûñõÿ	� ôí� ùòó�� ���� úí�÷õ �, �÷�û� ôðíñíÿõ� ñûýò�úõö� ÿ�ÿ� ÿòýù�ú�
Íý�þÿûÿòø��� ùòÿí��ôõ÷�1. ãò� úò� ïõðø�ñí�� þ�ýüýõôûù�� ûþ÷�ø	÷õ� ï� �þÿûý��� ø�ñþÿïí�
ýòïûø���öú��üûñ�� ����ôõ�ú�ö�úí����ýòð�ø�ýúû�ïôí�ùûñ��øõ ô���úñíùòúÿíø	úõùõ ôù�úíùõ���
��øûþû�������þï�ÿûðø�ñ� ôíðíøûù2.  

Ðøõî�õö íúíø�ô üûýûñó��� üýõú�õüûïò üõÿíúú��� �õ �� ÷ø��ûïò üûú�ÿÿ�� ÷ïíúÿûïû��
ôíüø�ÿíúûþÿ� ö üû��ñú��ï�ñ�ú	ûðû���ø÷ûù�ö ûþÿíÿû�úû�ôýûô�ù�øõùõ? à ôïõ�úûù��ñø��ø�ñõúõ�
þï�ÿ��ôíüø�ÿíú�þÿ	�øòð÷û��úíû�ú��ÿ	þ���úíüýõ÷øíñ���÷�îòôøíñúû�ôùûÿíú� úõÿ÷õ���þ�ûüø��ÿ	þ� 
ïóò�úí�ý�ïú��üûïþ�÷ñòúúõ��ù�ý÷�ïíú	. Íøò �õ�ñûýò�úû �ò üýûþÿû�üòýòúûþõÿõ úí�þõþÿòùõ, 
�ÿïûýòú�� ô �ûÿûú�ï� íîû òøò÷ÿýûú�ï, �û �û��ú�îõÿû� �� ©ï�ññ�øòú�ª��üýûÿò� «üûïûñ�ÿ	 þòîò �÷�
ûñúí ûñõúõ��»? Í� ÷ûøõ� úò� ïþò� ÿ�ÿ� üýûþÿû �� �þúû�� ÿû� ô� �õù� ï�òú�� ø�ñõ� ùí�ÿ	� þüýíï� 
úíþüýíïñ�?  

âû�í� �ò� îíÿ	÷õ-��úñíÿûýõ� ÷ïíúÿûïû�� ùò�íú�÷õ� �þï�ñûùõøõ� úí�ïú�þÿ	� �� úò��
ýòïûø���öúûðû�üûÿòú��íø�� ñø����ôõ÷õ� � ��øûþû�����öûðû�ýûô�ù�úú�� ÿí�ýòíø�ôí���� ñûÿòüòý�
ïõ÷øõ÷í�ÿ	 üýõú�õüûï�� þ�üòýò�÷õ��Ûþ�ðúòúú�� ÿûðû���û þíùò� ñ�ù÷í� þ�ûüø��� �� üûú�ÿÿ� 
÷ïíúÿûïû�� ôíüø�ÿíúûþÿ��� ñû÷íôûïí� öûðû� ò÷þüø�÷í��� ïõñí�ÿ	þ� ûñú���� ô� úòûî��ñúõ�� �ùûï�
ôíðíø	úûüýõöú�ÿúûðû� ïõý��òúú�� ñíúû� üýûîøòùõ. Ñûýò�úû� û��÷�ïíÿõ�� �û� �ò�
þÿõù�ø�ïíÿõùò � �÷�þúò ûúûïøòúú� ôíðíø	úûðû� þï�ÿûðø�ñ�. Þüýûîí� úíîøõôõÿõþ	� ñû�
ýûôï·�ôíúú���õ� ôíñí� üýòñþÿíïøòúí���ùû�ö�ýûôï�ñ��� 

 
×ûúÿò÷þÿ��ïòñòúú��üûú�ÿÿ��ôíüø�ÿíúûþÿ���ñõþ÷�þ����ûñû�ùõþøòúûðû�ò÷þüòýõùòúÿ��

Òöú�ÿòöúí-Üûñûø	þ	÷ûðû-Ýûôòúí 
 
à� ÷ïíúÿûï�ö� ��ôõ��� �þÿûý��� üûú�ÿÿ�� ôíüø�ÿíúûþÿ� �� úõô÷õ� üû��ñúõ�� ï�ñ� ú	ûðû�

üû�õúí�ÿ	þ�� ô�� þÿíÿÿ�� Òýï�úí� åýòñ�úðòýí� ©Ûîðûïûýòúú�� öùûï�ýú�þúõ�� ï�ñúû�òú	� ù�ó�
ï�ññ�øòúõùõ� þõþÿòùíùõª�� ûü�îø�÷ûïíúû�� ��� óûïÿú�� ����� ýû÷�� [Schrödinger, 1935]. ãò 
úûïûïïòñòúú� ô·�ïõøûþ�� ü�ñ� üý�ùõù� ïüøõïûù� ü�îø�÷í���� Íø	îòýÿí Òöú�ÿòöúí��
Îûýõþí Üûñûø	þ	÷ûðû � Úíÿíúí Ýûôòúí �ÒÜÝ� ©äõ� ùûóúí� ïïíóíÿõ� ÷ïíúÿûïû-ùò�íú��úõö�
ûüõþ�ýòíø	úûþÿ��üûïúõù"ª�ï�ñ� ���ÿýíïú�� �����ýû÷�� >Einstein, Podolsky, Rosen, 1935]. ßûù� 
�ý�úÿûïúí ò÷þüø�÷í��� üûú�ÿÿ� ôíüø�ÿíúûþÿ�� ÿí ï�ñüûï�ñúûðû� ÿòýù�úí üòýòñîí�í� íúíø�ô 
÷ûúÿò÷þÿ� �� �ïòñòúú�, úíöîøõó�õù��õúûù�þÿïûý�ïíúûðû�ï÷íôíúû� þÿíÿÿò��ÒÜÝ��í�ÿí÷ûó 

 
1 Íþüò��×øí�ôòý���ãíöø�úðòý��ò��������ýû���î�øõ�ï�ñù��òú��üýòþÿõóúû��üýòù���Ïûø	�í�ôí�©��úñíùòúÿíø	úõö�
÷ûú�òüÿ�íø	úõö���ò÷þüòýõùòúÿíø	úõö�ïúòþû÷�ï�ûþúûïõ�÷ïíúÿûïû����ôõ÷õ��ôû÷ýòùí�ôí�þòý���ñòñíø��þ÷øíñú��õ��
üòýòï�ýû÷�úòý�ïúûþÿòö�Îòøøí��íîû�ýûô�õýòúõ��ïòýþ�ö��õ��úòý�ïúûþÿòö��ô�ïõ÷ûýõþÿíúú�ù�ôíüø�ÿíúõ��÷ïíúÿû�
ïõ��þÿíú�ïª� [Wolf Prize, 2023]. ßí÷õù��õúûù��üû-üòý�ò��ôúí����þÿ	�ûñòýóíúõ��úõùõ�ýòô�ø	ÿíÿ�ï�íüýûîûïíúí�
ïóò�ñòþ�ÿõø�ÿÿ�ùõ���Üû-ñý�ðò����ÿ�ÿ�üýõïòýÿí���ïíð��ïõôúíúú��úò�ÿ�ø	÷õ�úûïõ��÷ûú÷ýòÿúõ��ôúíú	���úþÿý�ùòúÿ�ï�
�õ�ùòÿûñ�ï�ò÷þüòýõùòúÿ�ïíúú���í�ö��ùûóøõïû�úíþíùüòýòñ����úñíùòúÿíø	úûðû�÷ûú�òüÿ�íø	úûðû ïúòþ÷��ï�ûþúûïõ ÷ïíú�
ÿûïû����ôõ÷õ, �û�úò�ùûóò�úò�î�ÿõ�üûï·�ôíúõù�ô�ùòÿí��ôõ÷û�. 
2 Ïõï�òúú� �����ïôí�ùûñ���üýõþï��òú���ôû÷ýòùí��÷øíþõ�ú��ñûþø�ñóòúú��Ûøò÷þíúñýí�×ûöýò���ßûùíþí�×�úí��ñõï���
úíüý���[Kuhn, 1970, pp. 87-88, 91]).    
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÷ýõÿõ�úû� ýòí÷���� úí�úò��Ú�ø	þí�Îûýí, üòý�í�þüýûîí��÷û��î�øí�ûü�îø�÷ûïíúí ���óûïÿú��
ÿûðû�ó�ýû÷��>Bohr, 1935]. 

Òöú�ÿòöú, åýòñ�úðòý �� úõô÷í� �ú�õ�� ïõñíÿúõ�� ��ôõ÷�ï�� ÷ûÿý�� îòôüûþòýòñú	û ��
þ�ÿÿ�ïû� ñû÷øíøõþ�� ñû� þÿïûýòúú�� ÷ïíúÿûïû�� ùò�íú�÷õ�� ùíøõ� þ�ùú�ï� �� ��� üûïúûÿ��� úí� �ûù��
úíüûø�ðíøõ� üýõ�õø	úõ÷õ� ÷ûüòúðíðòúþ	÷û�� �úÿòýüýòÿí����� �÷õ�� û�ûø�ïíï� Îûý� Ôðíñíúí�
ü�îø�÷í���� ÒÜÝ� � ÷ýõÿõ÷í� ��� Îûýûù� üýòñþÿíïø��ÿ	� ûñõú� �ô� ïõôúí�íø	úõ�� ùûùòúÿ�ï�
ñûïðûÿýõïíøû��ñõþ÷�þ�� ô��	ûðû�üýõïûñ�. 

Îòôüûþòýòñú	û� þ�üòýò�÷í ÿû�õøíþ	� úíï÷ûøû ôíüýûüûúûïíúûðû� ÒÜÝ� ùõþøòúûðû 
ò÷þüòýõùòúÿ���÷ûøõ�©��ñï��þõþÿòùõ Ä���ÄÄ���÷õù�ùõ�ñí�ùû�ïôí�ùûñ��ÿõ�ûñ�ùûùòúÿ���íþ�� t = 0 
ñû� t = T��ü�þø���ûðû�  ù�ó�ûîûùí��íþÿõúíùõ�ïóò�úò�ï�ñî�ïí�ÿ	þ��î�ø	�ò�óûñúû��ïôí�ùûñ��» 
[Einstein, Podolsky, Rosen, 1935, ý��779]. Ûþ÷�ø	÷õ ï÷íôíú��þõþÿòùõ�ïüøõïíøõ�ûñúí�úí�ûñú�, 
ïûúõ �ÿïûýõøõ� þ÷øíñú�� þõþÿòù�� Ä� �� ÄÄ�� þÿíú� �� ��ñ� òïûø����� �÷û�� ï�ñûù��� Ô� ûðø�ñ�� úí� �ò��
ïõù�ý���õ� ôí� þïû�ù� ïõîûýûù� ûñú�� ô�� þ÷øíñûïõ�� þõþÿòù�� ñûþø�ñúõ÷�ùí�� ôùûð�� ôúí�ûñõÿõ�
þÿíú�ö��ú�û��þ÷øíñûïû��«îòô�î�ñ	-�÷ûðû��� ôî�ýòúú�ª. äòýòô�ÿí÷� ñûï�ø	ú� úòüý�ù� ïõù�ý�ïíúú�, 
úí� ñ�ù÷�� ÒÜÝ�� ï�ñ÷ýõïí�ÿ	þ�� ùûóøõï�þÿ	� üòýòñîí�õÿõ ñûþÿûï�ýú� ôúí�òúú�� î�ñ	-�÷õ��
��ôõ�úõ�� ïòøõ�õú� ñý�ðû�� þõþÿòùõ�� úíï�ÿ	� üýòñþÿíïøòúõ� úò÷ûù�ÿ���õùõ� ûüòýíÿûýíùõ, 
úíüýõ÷øíñ� �ùü�ø	þ�� � ÷ûûýñõúíÿõ. Ûþ÷�ø	÷õ� ïûúõ ü�ññí�ÿ	þ�� ÿí÷ûù�� üòýòñîí�òúú�, 
ûþÿ�ø	÷õ�ýòíø	úû �þú��ÿ	��Íøò�÷ïíúÿûïí�ùò�íú�÷í����� þõÿ�í��� úò�ûüõþ�����û�ö�ûôúí�í�� ���
úòüûïúûÿ�� «âû� ùõ� � üû÷íôíøõ���û� �ïõø	ûïí���ú÷���� úò� ñí�� üûïúûðû� ûüõþ����ôõ�úû��
ýòíø	úûþÿ���ùõ�ôíøõ�í�ùû�ï�ñ÷ýõÿõù�üõÿíúú��þÿûþûïúû�ÿûðû�� �þú���ÿí÷õö ûüõþ�íîû�ú���Ùõ�
ïïíóí�ùû�� ûñúí÷�� �û� ÿí÷í� ÿòûý��� ùûóøõïíª�� ² ôíðíøûù� úòñïûôúí�úû�� � �û�í üû�íþÿõ� � 
ùûñíø	úûþÿ��øõ�ò�ùûóøõïûðû�ü�ñîõøõ�ü�ñþ�ùû÷�þïû�� íýð�ùòúÿí��� ÒÜÝ�[Einstein, Podolsky, 
Rosen, 1935, p. 780]. 

Ü�îø�÷í��� ÒÜÝ� üýõþï��òúõö ïòøõ�òôúõö ÷ûýü�þ� ø�ÿòýíÿ�ýõ ô� ��ôõ÷õ�� �þÿûý���
��ôõ÷õ�� ��øûþû���� ��ôõ÷õ� ÿû�û. ß�ÿ� ûî�ý�úÿûïíúû� �ÿïòýñõøíþ	 ñ�ù÷í�� �û� ûñúõù� ô�
úòûî��ñúõ��ôíþúûï÷�ï ù�ý÷�ïíú	�ÒÜÝ î�ï ÷ýõÿòý�ö���ôõ�úû�] ýòíø	úûþÿ�1. Þíùò�öûðû îòô�ïíðíú	���
ôíÿýõùû÷ ü�ññíï�÷ýõÿõ���Îûý��ï�ú�ôí�ïíóõï���û���ýíô��ôíþÿûþ�ïíúú��ñû�÷ïíúÿûïõ���ïõ���òö�
÷ýõÿòý�ö� ù�þÿõÿ	 þ�ÿÿ�ï�� úò�þú�þÿ	� �an essential ambiguity)  [Bohr, 1935: p. 696], [Jammer, 
1974: p. 184-185]. 

Üýûÿ�ðûù� ñòþ�ÿõø�ÿ	� Îûý� ïñûþ÷ûúíø�ïíï þïû�� ÷ýõÿõ÷�� �÷� üû� þ�ÿ��� ÿí÷� � 
ÿòýù�úûøûð��úû. Üýõú�õüûï��ùûùòúÿõ �	ûðû� ïñûþ÷ûúíøòúú�� ïõ÷øíñòú� �� þÿíÿÿ�� �����ýû÷��
«×ïíúÿûïí���ôõ÷í�����øûþû�����×í�ôíø	ú�þÿ	���ñûüûïú�ø	ú�þÿ	».    

 
Úûïí� òüû�í� �� ��ôõ�úõ�� úí�÷í�� î�øí� ôíüû�íÿ÷ûïíúí� ï�ñ÷ýõÿÿ�ù� Üøíú÷ûù�
òøòùòúÿíýúûðû� ÷ïíúÿí� ñ���� ãò� ïõ�ïõøû� úòï�ñ·�ùú�� ýõþ�� ��ø�þúûþÿ� (wholeness�� íÿûùúõ� 
üýû�òþ�ï���û�úíîíðíÿû�üòýòïòý����ñíïú���ñò��ûîùòóòúû��üûñ�ø	úûþÿ��ùíÿòý��«  
ì÷�û� ô� ÿû�÷õ� ôûý�� ÷øíþõ�úû����ôõ÷õ� ïôí�ùûñ���� ù�ó� ûî·�÷ÿûù� �� ïõù�ý�ïíø	úõù 
üýõøíñûù ùûóúí� ôúò�ÿ�ïíÿõ� íîû� ôí� üûÿýòîû��� ÷ûùüòúþ�ïíÿõ� ���� ÿû� �� ÷ïíúÿûï�ö�
��ôõ������ïôí�ùûñ���þÿíúûïõÿ	�úòï�ññ�ø	ú� �íþÿõú���ïõ�í��an inseparable part of the 
phenomenon). ßûó  üûôîíïøòúõö� úò�þúûþÿ�� ôï�ÿ� (the unambiguous account) �ûñû�
þüýíïóú	ûðû ÷ïíúÿûïûðû� �ïõ�í� ù�þõÿ	�� ï� üýõú�õü��� ï÷ø��íÿõ� �þ�� ï�ñüûï�ñú��
�íýí÷ÿòýõþÿõ÷õ�ò÷þüòýõùòúÿíø	úû� �þÿíúûï÷õ�[Bohr, 1963, pý� 2, 4].  
 
Íúíø�ô üûôõ��� Îûýí� ñûôïûø�� ôýûô�ù�ÿõ�úíþÿ�üúò� Òøòùòúÿíùõ� ÷ïíúÿûïû-��ôõ�úû��

ýòíø	úûþÿ��� �÷õù� ùûóúí� üýõüõþíÿõ ñûþÿûï�ýú� ôúí�òúú� ��ôõ�úõ�� ïòøõ�õú, úíüýõ÷øíñ�
üýûþÿûýûïõ�� ÷ûûýñõúíÿ� íîû �ùü�ø	þ�, ïõ�ïø��ÿ	þ�� úò� û÷ýòù�� þíùûñûþÿíÿú�� ûî·�÷ÿõ�� í 
ï�ñüûï�ñú�� þ÷øíñûï�� úòüûñ�ø	úõ�, ��ø�þúõ� ² ô� �ýí��ïíúú�ù ïõ÷ûýõþÿûï�ïíúû� �� ÷ûóúûù��
ïõüíñ÷�� ûþûîøõïû�� ò÷þüòýõùòúÿíø	úû�� �þÿíúûï÷õ ² �ïõ�. Üòýò��ñ� ûñ� ïõù�ý�ïíúú� ûñú����

 
1 ÒÜÝ ÿýõùíøõþ��üû�þ�ÿ��÷øíþõ�úûðû�÷ýõÿòý�� ýòíø	úûþÿ�: ©ì÷�û�ùõ�ùûóòùû�îòô�óûñúûðû�ôî�ýòúú��þõþÿòùõ�
üòýòñîí�õÿõ�ô�ñûþÿûï�ýú�þÿ���ÿûîÿû�ô�öùûï�ýú�þÿ����û�ñûý�ïú���ûñõúõ����ôúí�òúú� �÷û�þ	 ��ôõ�úû��ïòøõ�õ�
úõ��ÿû� �þú��� òøòùòúÿ���ôõ�úû��ýòíø	úûþÿ����û ï�ñüûï�ñí����ö���ôõ�ú�ö�ïòøõ�õú�ª [Einstein, Podolsky, Rosen, 
1935, p. 777].  



ISSN 2226-0994. Ï�þúõ÷�âÚà��ùòú��Ï� Ú� ×íýíô�úí��Þòý���©á�øûþû���� á�øûþû�þ	÷��üòýõüòÿ��». Ïõü�þ÷�68. 2023. 
   
 

Philosophical peripeteias, 68, 2023.                                                                       periodicals.karazin.ua/philosophy  

a 63 a 

��ôõ�úû�� ïòøõ�õúõ ñû� ïõù�ý�ïíúú�� �ú�û� ïõùíðí��� ï� ôíðíø	úûù�� ïõüíñ÷�� �þÿûÿúû�� ôù�úõ 
�þÿíúûï÷õ ��üûýûñó����ú�ò��þ�ÿÿ�ïû�ï�ñù�úúò �ïõ�ò. ßûù� ©üûôîíïøòú��úò�þúûþÿ�ª ôúí�òúú� 
��ôõ�úõ��ïòøõ�õú�úíøòóíÿõù�ÿ	 úò�ûñúûù����ÿûù��þíùûù� þíùûñûþÿíÿú	ûù��ûî·�÷ÿ���í �û����
þüûý�ñúòúõù �òýòô�ûñúí÷ûï� ïõ��ñú� ûî·�÷ÿõ��íøò ï�ñù�úúõù ûñúí ï�ñ�ûñúû��þ÷øíñûïõù ý�ôúõ� 
�ïõ�. ã�� þ�ÿÿ�ïí� ûîþÿíïõúí úò� î�øí� ïýí�ûïíúí �� �ý�úÿûïíúõ�� úí� ûþûîøõïûù�� ÷ýõÿòý�� 
ýòíø	úûþÿ� ù�ý÷�ïíúú�� ÒÜÝ. ßûù�  üýõöú�ÿõö ÒÜÝ� ÷ýõÿòý�ö� ýòíø	úûþÿ�� ùí�� ûîùòóòú��
ûîøíþÿ	� ñ��: ï�ú� þüýíïòñøõïõö� �� ÷øíþõ�ú�ö���ôõ���� íøò� úò� �� ÷ïíúÿûï�ö. Í� �ý�úÿûïíúõö úí�
ú	ûù� ïõþúûïû÷ üýû� úòüûïúûÿ�� þíùò� ÷ïíúÿûïû-ùò�íú��úûðû� ûüõþ�� úò� ùí� ñûþÿíÿú	û��
ü�ñþÿíïõ. 

Ï ûþúûï� ÷ýõÿõ÷õ Îûýûù íýð�ùòúÿí��� ÒÜÝ��ûñû�úòüûïúûÿõ�÷ïíúÿûïû-ùò�íú��úûðû�
ûüõþ� î�øû�üû÷øíñòúò üûú�ÿÿ� úòüûñ�ø	úûðû,  ��ø�þúûðû �ïõ�í. ãò�úûïûïïòñòúú� üýòÿòúñ�ïíøû�
úí�þ�ÿÿ�ïò ñûüûïúòúú� ÷íýÿõúõ ��ôõ�úû��ýòíø	úûþÿ�, þï�ÿûðø�ñ� ôíðíøûù. Ýíôûù�ô�ÿõù��î�øû�
î� úòüýõü�þÿõùõù� üòýòî�ø	�òúú�ù� þÿïòýñó�ïíÿõ���û� öûðû þüýõöú�øõ� ûñýíô�� ö �þ�. ßí÷��
ïóò��������ýû���Ïûø	�ðíúð�Üí�ø� ��øõþÿ��ñû�Ùí÷þí�Îûýúí�üûï�ñûùõï: Òöú�ÿòöú�ïïíóí��ôí�
�íýí÷ÿòýúò� ñø�� ÷ïíúÿûïû�� ùò�íú�÷õ� �� þ�ÿÿ�ïò� �ÿý�ñúòúú�� ÿ�� ûîþÿíïõú��� �û� þÿíú� üòïúû��
þõþÿòùõ�ïõôúí�í�ÿ	þ��ÿ�ø	÷õ��òýòô��ùûïõ�ò÷þüòýõùòúÿ����÷��öûðû��íýí÷ÿòýõô��ÿ	�� Ä�ñûñíï�
þ�ÿÿ�ï�� ýòùíý÷�: «Ú��ûðû� î�ø	�ò� üýû� �ò� Òöú�ÿòöú ôúíÿõ� úò� �û�òª� >The Born-Einstein 
Letters, 1971, p. 219]. Ïû�òïõñ	� ûñõú� ô� îíÿ	÷�ï-��úñíÿûý�ï� ÷ïíúÿûïû�� ùò�íú�÷õ� ñû� ÷�ú���
þïûðû� óõÿÿ� þüýõöùíï üûú�ÿÿ�� ��ø�þúûðû� �ïõ�í� �� üûï·�ôíú� ô� úõù� ôù�ú�� ��ïøòú	� üýû�
÷ïíúÿûï�� ýòíø	ú�þÿ	� øõ�ò� �÷� ©�ÿý�ñúòúú�», �÷ò ü�ñø�ðí� �þ�úòúú� üûñíø	�õù üûþÿ�üûù 
��ôõ÷õ. ßí÷��õ� �úí÷�ò�úòôù�úúõö� ÷øíþõ�úõö�ýòíø�ôù Òöú�ÿòöúí� ïüøõïíï úí ÿòûýòÿõ�ú��
ýûôï�ñ÷õ�åýòñ�úðòýí. Í ô� �íþûù� öûðû� üòýòï�ý÷í ïõ�ïõøíþ	 ûñúõù� ô�� þÿõù�ø�ï� ïõïòñòúú��
úòý�ïúûþÿòö� Îòøøí�[Bell, 2001: pp. 130-133, 143-144]. 

 
àïòñòúú��üûú�ÿÿ��ôíüø�ÿíúûþÿ���åýòñ�úðòý�������ý�÷ 

 
åýòñ�úðòý� úò� úíøòóíï� ñû� ÷ûøí� ûñúûñ�ù��ï� Îûýí�� úíÿûù�þÿ	� ïø�ÿ÷�� ����� ýû÷�� ï�ú�

øõþÿ�ïíïþ�� ô�Òöú�ÿòöúûù ô�üýõïûñ�� þÿíÿÿ��ÒÜÝ1. ìïúû�úò�îòô� ïüøõï���	ûðû� øõþÿ�ïíúú��
ô·�ïõøíþ	�ýûôï�ñ÷í ©Ûîðûïûýòúú��öùûï�ýú�þúõ��ï�ñúû�òú	�ù�ó�ï�ññ�øòúõùõ�þõþÿòùíùõ». 

 
×ûøõ� ñï�� þõþÿòùõ�� þÿíúõ� �÷õ��ùõ� ôúí�ùû� ôíïñ�÷õ� ���üýòñþÿíïøòúú�ù�� ïþÿ�üí�ÿ	� ��
ÿõù�íþûï����ôõ�ú�� ïôí�ùûñ��� �òýòô� ï�ñûù�� þõøõ�� í�üûÿ�ù� ôúûï�� ï�ññ�ø��ÿ	þ��� ñíø��
ïûúõ� úò� ùûó�ÿ	� î�ÿõ� ûüõþíú�� �� ÿûö� þíùõö� þüûþ�î�� �÷� �� ýíú��ò� ÿûîÿû� �òýòô�
üýõüõþ�ïíúú�� ÷ûóú�ö� ô� úõ�� ïøíþúûðû� üýòñþÿíïøòúú��� ì� î� úíôïíï� �ò� úò� �ñõúû��� í�
ýíñ�ò��íýí÷ÿòýúû� ûþûîøõï�þÿ��÷ïíúÿûïû��ùò�íú�÷õ���÷í�üýõù�����üûïú�þÿ��ï�ñ�öÿõ�
ï�ñ�÷øíþõ�úûðû�þüûþûî��ùõþøòúú���äòýòô�ï÷íôíú��ïôí�ùûñ���ñïí�üýòñþÿíïøòúú���íîû�
¸-��ú÷����� ôíüø�ÿíøõþ�� �have become entangled��� Íîõ� ��� ýûôüø�ÿíÿõ� ùõ� üûïõúú��
ò÷þüòýõùòúÿíø	úû� ûñòýóíÿõ� üûñíø	��� �ú�ûýùí��� üûüýõ� ÿò���û� ôúíøõ� �þò���û�
þÿíøûþ�� úíþÿ�ø	÷õ�� úíþ÷�ø	÷õ� �ò� î�ñ	-�ÿû� ùûóò� ôúíÿõ� Ñø�� ÷ûóúû�� û÷ýòùû� ïô�ÿû���
þõþÿòùõ� �þ�� üûüòýòñú�� ñíú�� ùûó�ÿ	 î�ÿõ� üûïú�þÿ�� ïÿýí�òú��� ôíøõ�í��õ� úíù�
üýõï�øòö� ûîùòóõÿõ� ò÷þüòýõùòúÿõ� ÿ�ø	÷õ� ûñú���� �ô� �õ�� ñïû�� þõþÿòù�� Ü�þø��
ïþÿíúûïøòúú���òýòô�þüûþÿòýòóòúú��ûñúûðû�úûïûðû�üýòñþÿíïøòúú���ñý�ðò�ùûóò�î�ÿõ�
ïõïòñòúò� ùõÿÿ�ïû�� Úíñíø�� �þ�� ��� üýû�òñ�ý�� úíôõïíÿõùòùû� ýûôüø�ÿ�ïíúú�ù 
(disentanglement) [Schrödinger, 1935, p. 555]. 
 
Úíïòñòúõö��ýíðùòúÿ�ñòùûúþÿý���� �÷ åýòñ�úðòý� ��ïõï�üûþø�ñûïú� þõÿ�í��� ô�ñïûùí�

ïõ��ñúõùõ�þõþÿòùíùõ��Þüû�íÿ÷��Ä� ��ÄÄ �þú��ÿ	�û÷ýòùû� ��úòôíøòóúû�ûñúí ï�ñ�ûñúû��� ���þÿíúõ�
ï�ñûù��ö�ûüõþ��ÿ	þ���ïõø	ûïõùõ���ú÷���ùõ�¸1 ÿí�¸2��Üûÿ�ù�ïûúõ�ïþÿ�üí�ÿ	���ÿõù�íþûï��

 
1 Úí��íýí÷ÿòý��	ûðû�øõþÿ�ïíúú����üûôõ��� åýòñ�úðòýí�ôíðíøûù��þúû�ï÷íô���ïóò�üòý�ò�ýò�òúú� öûðû�üòý�ûðû�
øõþÿí�ï�ñ����òýïú���©ì�ñ�óò�ýíñõö���û���ýûîûÿ����÷í��ûöúû�ô·�ïõøíþ	���Phys. Rev., ïõ�ï�ñ÷ýõÿû�ïô�øõ�ñûðùíÿõ�ú��
÷ïíúÿûï��ùò�íú�÷��ôí�ðûýø�ú÷���üýû��û�ùõ�üû�íþÿõ�ïóò�îíðíÿû�ñõþ÷�ÿ�ïíøõ���Îòýø�ú�ª���õÿ��ôí�[Howard, 1985, 
p. 175]). 
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þõøûï�� ïôí�ùûñ��� �� �ÿïûý��ÿ	� þ÷øíñú�� þõþÿòù�� Ä� � ÄÄ. Ïúíþø�ñû÷� �	ûðû� ��� ¸-��ú÷���� úò�
üýûþÿû ôù�ú��ÿ	þ�� íîû� þÿí�ÿ	� úòï�ñûùõùõ, í� ïÿýí�í�ÿ	þ�� þíùí�ùûóøõï�þÿ	� ûüõþ�� �òýòô�
�ïõø	ûï� ��ú÷����² úíï�ÿ	�ü�þø��ÿûðû���÷�ú�îõÿû�ï�ñî�ïþ��þíùûýûôüíñ�þ÷øíñúû��þõþÿòùõ Ä + ÄÄ�
úí ÿ��þíù��Ä�ÿí ÄÄ�ö�ïûúõ�ôúûï��ï�ññ�øõøõþ�. ßí÷ò íó�ú��÷�úò�ï�ñüûï�ñí��÷øíþõ�úõù���ïøòúú�ù, 
ÿûù��åýòñ�úðòý� ��ø÷ûù� ïõüýíïñíúû ïõôúíï� þõÿ�í��� �íýí÷ÿòýúû� þíùò� ñø� ÷ïíúÿûïû��
ùò�íú�÷õ��úíôïíï�õ����ôíüø�ÿ�ïíúú�ù1. 

Ôïûýûÿúí� ôíüø�ÿ�ïíúú�� üýû�òñ�ýí� ýûôüø�ÿ�ïíúú�� ïõùíðí�� ñûñíÿ÷ûïûðû� üý�ùûðû�
ïõù�ý�ïíúú�� ûñú���� ô� þõþÿòù���û� úò� ÿ�ø	÷õ� ñí�� ��� úûï�� �ïõø	ûï����ú÷����� í� ö� ùõÿÿ�ïû�
ïõôúí�í�� �ïõø	ûï����ú÷���� �ú�û���Ï� ÿí÷ûù�� ôï·�ô÷��åýòñ�úðòý�� üý�ùû� üûþõøí��õþ	� úí 
þÿíÿÿ��ÒÜÝ��÷ûúþÿíÿ�ïíï úíþÿ�üúò� 

 
Úò�ûñíïúû��ïíð��î�øû�üýõïòýú�ÿû�ñû��ïúûðû��íøò�îòúÿòóúûðû��í÷ÿ���úíï�ÿ	�÷ûøõ�ùõ�
ûîùòó��ùû�ïõù�ý�ïíúú��ýûôüø�ÿ�ïíúú�� ûñú��� þõþÿòùû���üýòñþÿíïøòúú���ûñòýóíúò�
ñø���ú�û� þõþÿòùõ��íó�ú��÷�úò���úòôíøòóúõù�ï�ñ�ûþûîøõïûðû�ñûîûý��þüûþÿòýòó�ïíúõ��
ïòøõ�õú��÷ûÿý��ùõ�ûîõýí�ùû���ø÷ûù ñûï�ø	úû��ãò�ïõ÷øõ÷í���ò�î�ø	�õö�ñõþ÷ûù�ûýÿ��
ûþ÷�ø	÷õ� ÿí÷õù� �õúûù� ÿòûý��� ùí�� ñûôïûøõÿõ�� �ûî� þõþÿòùí� þ÷òýûï�ïíøíþ�� �õ�
ü�øûÿ�ïíøíþ�� �a system to be steered or piloted�� �� þÿíú� ÿûðû� �õ� �ú�ûðû� ÿõü�� ôí�
ïûø�úú�ù ò÷þüòýõùòúÿíÿûýí� ïþ�üòýò�� ÿûù��� �û� ñûþÿ�ü�� ñû� úò�� ï�ú� úò� ùí��
[Schrödinger, 1935, pp. 555-556]. 
 
Ïðøòñ�ï�õ�ÿ�ÿ üíýíñû÷þ, ÿòûýòÿõ÷ ýûôïõú�ï�ñíø��öûðû ûüõþ�ôíþûîíùõ�ùíÿòùíÿõ�úûðû�

íüíýíÿ��÷ïíúÿûïû��ùò�íú�÷õ��Üýõ �	ûù� ï�ú�ôúûï��ôíø��õï ÿòýù�ú�©ôíüø�ÿíú�þÿ	ª� 
 
Üûôúí�õùû��òýòô�x ��y �þ��÷ûûýñõúíÿõ��ï�ñüûï�ñúû��üòý�û����ñý�ðû��þõþÿòùõ��í��òýòô�
��x,y��úûýùíø�ôûïíúò�üýòñþÿíïøòúú��þÿíú���ÿïûýòúû��þõþÿòùõ�ÿûñ�, ÷ûøõ�ü�þø��üòïúû��
ïôí�ùûñ��� üòý�í� �� ñý�ðí� þõþÿòùõ� ôúûï�� ï�ññ�øõøõþ	�� Ôíüø�ÿíú�þÿ	� ÷ûúþÿõÿ���ÿ	þ��
ÿõù���û���úò���ñûî�ÿ÷ûù���ú÷����x ÿí���ú÷����y (What constitutes the entanglement is 
that � is not a product of a function of x and a function of y) [Schrödinger, 1935: p. 556].     
 
Ï��	ûù� �ýíðùòúÿ�� ôíüø�ÿíú�þÿ	� ïõôúí�í�ÿ	þ�� ÿõù���û��ïõø	ûïí���ú÷���� þ÷øíñúû��

÷ïíúÿûïû��þõþÿòùõ�úò�ü�ññí�ÿ	þ���í÷ÿûýõôí��� ô�ûðø�ñ��úí�û÷ýòù����ú÷����íýð�ùòúÿ�ï�x íîû� y. 
ãõù� ïûúí� þ�ÿÿ�ïû� ï�ñý�ôú��ÿ	þ�� ï�ñ� �ïõø	ûïû� ��ú÷���� ùúûóõúõ ïõ��ñúõ�� ÷ûùüûúòúÿ�ï� ô�
��ú÷���ùõ�¸1(x) � ¸2(y����û�ùí��ïõðø�ñ��0(x,y) = ¸1(x) × ¸2(y).  

Ùûóúí� îí�õÿõ�� �û� ôí� þÿíÿÿò�� åýòñ�úðòýí� ����� ýû÷�� ÿòýù�ú� ©ôíüø�ÿíú�þÿ	ª� ��
ï�ñüûï�ñúò� üûú�ÿÿ�� îòôüûþòýòñú	û üûï·�ô��ÿ	þ� ô� ñïûùí� ûþûîøõïûþÿ�ùõ� ùíÿòùíÿõ�úûðû�
ûüõþ�� ÷ïíúÿûïû�� ýòíø	úûþÿ��� üû-üòý�ò�� þ÷øíñûïõù ÷ïíúÿûïû�� þõþÿòùõ� �õ� üýûñ�÷ÿíù� ���
þíùûýûôüíñ�� úò� ùûóúí� üýõüõþíÿõ� óûñúõ�� �ïõø	ûïõ�� ��ú÷��ö� ��� üû-ñý�ðò�� �ïõø	ûïí�
��ú÷���� þ÷øíñúû�� þõþÿòùõ� úò� ü�ññí�ÿ	þ���í÷ÿûýõôí���� ô� ûðø�ñ�� úí���ú÷���� ÷ûûýñõúíÿ� ���
þ÷øíñûïõ��  

Ûüõþ� þ÷øíñúõ� ÷ïíúÿûïõ�� þõþÿòù� üýõù�þõï úò� ÿ�ø	÷õ� üûïú�þÿ�� ï�ñ�öÿõ� ï�ñ�
÷øíþõ�úûðû� þüûþûî�� ùõþøòúú��� í� ö� þ�ÿÿ�ïû� üûüûïúõÿõ üûú�ÿ�öúõö íüíýíÿ�� ï�ñüûï�ñú��
ÿòýù�úûøûð���� ßí÷� ñø�� ÿòûýòÿõ�úûðû� þ�ûüøòúú� ï�ñôúí�òúõ�� ûþûîøõïûþÿòö� ÷ïíúÿûïû��
ýòíø	úûþÿ�� î�øõ� ôíø��òú�� ôïõ�ú�� þøûïí üûïþ�÷ñòúúõ�� ù�ý÷�ïíú	� �� þü�ø÷�ïíúú� ² 
©ôíüø�ÿ�ïíúú�ª� ��©ýûôüø�ÿ�ïíúú�ª��©ôíüø�ÿíú�þÿ	ª��©ôíüø�ÿíúõö�þÿíúª��íøò�ô�üûïúû��ôù�úû��
�� ôúí�òúú�� � þùõþø�� ßí� �õ� �� �� ÿòýù�úûøûð��ú�� �, ï�ñüûï�ñúû� üûú�ÿ�öú�� úûïûïïòñòúú��
îòô�ùûïúû�úòûî��ñúõùõ ö ûþÿíÿû�úõùõ?  

å�÷í��õ�ï�ñüûï�ñ	�úí�üûþÿíïøòúò�üõÿíúú���ñûýò�úû�ôðíñíÿõ���û�øõ�ò���üûý�ïú�úû�
üýûþÿõ�� þõþÿòùí��� úíþíùüòýòñ� ÷øíþõ�úû-ùò�íú��úõ��� ��� òøòùòúÿõ� ôíôïõ�íö� ÿûÿûóú��

 
1 Äþú���ö��ú�õö�þüûþ�î�ïõýíóòúú�������þïû�ý�ñúû��þõÿ�í�����úíö÷ýí�ò�ï�ñûùò�ôúíúú����øûðû�úò�ï÷ø��í��ô�úòûî�
��ñú�þÿ��úíö÷ýí�ûðû�ùûóøõïûðû�ôúíúú���þ���öûðû��íþÿõú üûüýõ�ÿò, �û ïûúõ�ùûó�ÿ	�î�ÿõ�üûïú�þÿ��ï�ññ�øòú��
ö�ÿûù��þüýíïñ� ©úíö÷ýí�ò�ü�ôúíú�ª��ÿûîÿû�ÿí÷õùõ���û�÷ûóúí�ô�úõ��ùíÿõùò þïû��ïøíþúò�üýòñþÿíïøòúú���ñûñíÿ�
÷ûïû�ûüõþíï þõÿ�í����åýòñ�úðòý�>Schrödinger, 1935, p. 555]. 
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ïõ��ñúõù� ÷ûùüûúòúÿíù� �õ� ÷ûùüûúòúÿíù� ýûôüíñ��� Äúí÷�ò� ÷íó��õ�� ï�ûñ��õ� ñû� þ÷øíñ��
ùò�íú�ôù���ïõ��ñú��÷ûùüûúòúÿõ�úò�ôíôúí�ÿ	� �÷�þúõ� ôù�ú��ÿí÷�þíùû��ïõ�ûñ��õ� �ô�ùò�íú��úû��
þõþÿòùõ�� ��� òøòùòúÿõ� �í÷ÿõ�úû� ôîòý�ðí�ÿ	� þïû�� �ñòúÿõ�ú�þÿ	�� Ôíðíøûù� �ò� ýûô·�þúõï��
úíüýõ÷øíñ��Ðòûýð�Ï�ø	ðòø	ù�áý�ñý���Ðòðòø	�� 

ì÷��ñú�þÿ	�ý�ôúõ��ûî·�÷ÿ����ûþ	�þ÷øíñòúò���÷õöþ	�íðýòðíÿ��ñò ïüøõï�úí��ú�ò�ôíøõ�í�ÿ	þ��
ôûïú��ú�ù� ï�ñúû�òúú�ù�� �ò� ² �ûýùíø	úõö ùò�íú�ôù�� ï÷íôíï� �þøíïøòúõö� ñ�íøò÷ÿõ÷�� Ä�
ñ�íøò÷ÿõ�úû ñûñíï���û� üòýòî�ïí��õ� �� ÿí÷ûù�� ï�ñúû�òúú� ö î�ñ��õ� ôíøòóúõùõ�� ûî·�÷ÿõ�
ôíøõ�í�ÿ	þ�� ûñúí÷ûïû� úòôíøòóúõùõ� �in this relation and dependence the objects remain 
equally independent) [Hegel, 1991, p. 274]. ßí÷ò� ��ïøòúú�� üýû ùò�íú�ôù�� íîû� íðýòðíÿ��
þÿíúûïõøû�� ïû�òïõñ	�� þ�ÿÿ�ïõö òøòùòúÿ üíýíñõðùõ���ôõ÷õ�Ú	�ÿûúí�� ÷øíþõ�ú�� üýõ÷øíñõ�
öûðû �ÿ�øòúú��² ùò�íú��úõö�ðûñõúúõ÷��õ�Þûú��úí�þõþÿòùí��ßí���÷�û�ôíú�ýõÿõþ	�ï��þÿûý���
��øûþû�þ	÷û-úí�÷ûïû�� ñ�ù÷õ� ðøõî�ò, ñíúò ��ïøòúú� íðýòðíÿ� ïõ�ïø��ÿ	þ� ûñúõù� ô�
ùûñòýúõ� üýûñ�÷ÿ�ï ñíïú	ûðû íÿûù�þÿõ�úûðû�þï�ÿûðø�ñ���Ñ�öþúû���ò Ñòùû÷ý�ÿ ï�õï�ÿí÷. 

 
Úí�íøíùõ Ïþòþï�ÿ�� î�øõ íÿûùõ� �� üûýûóúò�í«� Íÿûùõ� úòþ÷�ú�òúú� ôí� ýûôù�ýûù ��
÷�ø	÷�þÿ�, �� ÷ûøûï��ý��õ���Ïþòþï�ÿ��úò�ùíøõ�÷�ú����ßí÷�ïûúõ�üûýûñõøõ �þ� �þú�����
þüûø�÷õ: ïûðûú	��ïûñ���üûï�ÿý���ôòùø�; ÿûó �þò��ò�þüûø��òúú� �÷õ�ûþ	�íÿûù�ï; ïûúõ 
úò� ü�ññí�ÿ	þ�� ôûïú��ú�ù� ïüøõïíù� ÿí� úòôù�úú�� �òýòô� þïû�� ÿïòýñ�þÿ	 [Diogenes 
Laërtius, 2018, p. 395].  
 
Ô� �íþ�ï� áýòúþ�þí� Îò÷ûúí� ö� Äþíí÷í� Ú	�ÿûúí ��ïøòúú� úò� ÿ�ø	÷õ� þÿõ��ö�� í� ö�

ý�ôúûùíú�ÿúõ�� ûî·�÷ÿ�ï ��ôõ�úû� ýòíø	úûþÿ� �÷ ùúûóõú üòïúõ� þíùûñûþÿíÿú�� þ÷øíñûïõ���
ô·�ñú�ïíúõ�� �� ý�ôúûùíú�ÿú�� ÷ûùî�úí��� ôûïú��ú�ùõ�� ÿí÷� îõ�ùûïõÿõ� ©ùûÿ�ô÷íùõ� �� þõøíùõª��
úíî�øû� ôúí�òúú�� þ�ÿÿ�ïû�� þ÷øíñûïû�� üíú�ïúû�� ùòÿí��ôõ÷õ�� �íþÿû-ð�þÿû úíï�ÿ	� �ïúû úò�
üýûðûøû��ïíúû�. 

Ïóò�ô�ñý�ðû��üûøûïõúõ�XVIII þÿûø�ÿÿ����ôõ�úí�úí�÷í�ô��ÿûï�ú�øíþ	�ô�üýõýûñúõùõ�
�ïõ�íùõ�� üû�þúòúú�� �÷õ� �� ùòóí�� ú	�ÿûú�ïþ	÷û�� üíýíñõðùõ ïõ÷øõ÷íøû� üýõú�õüûï��
üýûîøòùõ �òøò÷ÿýõ÷í��ùíðúòÿõôù�ÿû�û). Üýûÿò ïûúí ôíøõ�íøíþ	�ñûù�ú���û���í�ô�úò��² ��
ùõþøòúí� ùûñòø	 ùò�íú��úûðû� íðýòðíÿ�� Ðòðòø	� ñûþõÿ	� üýûúõ÷øõïû� ü�ññíï� ÷ýõÿõ���
íîþûø�ÿõôí���������þõÿ�í��� ï�þ��íþúûù��öûù��üýõýûñûôúíïþÿï�. 

 
à� î�ñ	-�÷ûù�� ýíô�� þø�ñ� ïõôúíÿõ� ïòø	ùõ� þ�ÿÿ�ïõù� �� úíï�ÿ	� ðûøûïúõù� úòñûø�÷ûù�
úûï�ÿú	ûðû� ñûþø�ñóòúú��üýõýûñõ ÿò���û�úíï�ÿ	� ÿíù��ñò�öñòÿ	þ��üýû ôûïþ�ù� �ú���ö�
ï����÷íÿòðûý����ú�ó�÷íÿòðûý���üýûþÿû ùò�íú�ôù� (mere mechanism)��ïûúû��þò��ò�ïüòýÿû�
�� ÿýõùí�ÿ	þ�. Ï�õú���õ�ÿí÷� ïûúû�ïþÿ�üí��ï�þ�üòýò�ú�þÿ	�ô ÿõù, �û�ï�ñ÷ýõïí�ÿ	þ� 
úò�üòýòñóòúûù� ��ÿÿ� (unprejudiced intuition), ÿí�þÿïûý���þûî��üòýòüûúõ�úí��ø��� 
íñò÷ïíÿúûðû�ü�ôúíúú��üýõýûñõ�>Hegel, 1991, p. 275].    
 
Ýûô÷ýõÿõ÷ûïíúõö ïõñíÿúõù� ñ�íøò÷ÿõ÷ûù� üûÿ�ð� ñû� ôíø��òúú�� ùûñòøòö� �� üûú�ÿ	�

«üýûþÿû ùò�íú�ôù�ª� ôí�ùòóíùõ� ���üýõñíÿúûþÿ�� ôîòý�ðþ��üýûÿ�ðûù��þ	ûðû�âÄâ�þÿûø�ÿÿ�� Ï�ú�
ñûÿòüòý� ü�ñóõïø��ÿ	þ�� úò� ÿ�ø	÷õ� ôíþÿûþ�ïíúú�ù �÷� üû�íÿ÷ûïõ�� ýûîû�õ�� ôíþûî�ï� ñò�÷õ��
��ôõ�úõ� ñûþø�ñóòú	�� í� ö� þïû��� úíû�ú�þÿ�, þ�ù�ýú�þÿ�� üûïþ�÷ñòúúûù�� î�ÿÿ�� ÿí 
üýõýûñú�ö�ùûï� ø�ñþ	÷û���þÿûÿõ1. 

Ïõ�õùõ� ôí ùò�íú�ôùõ�� íðýòðíÿõ � óõï�� ûýðíú��ú�� �ÿïûýòúú��� �õý�ò ² ��ø�þú��
þõþÿòùõ ý�ôúû��üýõýûñõ��Û÷ýòù���øòúõ�ûýðíú�ôù����ÿõù���õù�ïûúõ���øõ�ò��òýòô� ����ñú�þÿ	 
ÿí� �� ï�ñúû�òúú�� ñû� ����� �ñúûþÿ�, ï�õï Ðòðòø	� Ä� úíû�úû� üû�þúõï�� �û ôí� úíïòñòúõù� �ò�

 
1 Ôí þï�ñ�òúú�ù�Òöú�ÿòöúí����ôõ÷õ�âÄâ�þÿûø�ÿÿ��ïîí�íøõ���÷øíþõ�ú�ö�ùò�íú����úòüûý��ú��ü�ñþÿíï��ñø���þ����
��ôõ÷õ���úíï�ÿ	��þ	ûðû�üýõýûñûôúíïþÿïí��ïûúõ�úòïÿûùúû�úíùíðíøõþ���ý�úÿ�ïíÿõ�úí�ùò�íú������ùí÷þïòø�ïþ	÷��ÿò�
ûý���òøò÷ÿýûùíðúòÿõôù����÷í�üûï�ø	úû�ÿûý�ïíøí�þûî���ø����Ñû��	ûðû�ñûñíù���û ïóò���ñý�ðûù��ñòþ�ÿõø�ÿÿ� ââ 
þÿûø�ÿÿ����þÿíúûïøòúú� ÷ïíúÿûïû��ùò�íú�÷õ�ïíóøõï��ýûø	�ï�ñ�ðýíøí üû�þ�ÿ��÷øíþõ�úí�üøíúòÿíýúí�ùûñòø	�íÿûùí�
Òýúòþÿí�Ýòôòý�ûýñí� Ñûÿòüòý���ôõ÷õ�úò�ûîøõ�õøõ�üû��÷�ï�ûþÿíÿû�úõ��òøòùòúÿíýúõ���íþÿõúû÷���÷õ�ûþ	�úûï��
ÿú���íúíøûð�ï�ñòùû÷ý�ÿûïõ��íÿûù�ï����ý�ôú��þüûþûîõ�þÿý�÷ÿ�ýûïíú��ùúûóõúõ��÷õ��ñí�ÿ	��þò�ï�þï�ÿ���þ÷øíñí�ÿ	�
àú�ïòýþ�ù��� 
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Íý�þÿûÿòøòù�üýõ÷øíñûù��ý�÷í��÷ûøõ����ï�ñÿ�ÿõ ûñ�ø�ñþ	÷ûðû�ÿ�øí��ôíøõ�í�ÿ	þ��ý�÷û��øõ�ò�
ôí�úíôïû���í�úò�ñ�öþúû�>Hegel, 1991, p. 291].  

Ô� ûðø�ñ�� úí� ýûô·�þúòúú�� Ðòðòø�� ùûóúí� ôýûô�ù�ÿõ���û�åýòñ�úðòý� þüû�íÿ÷�� ��ïõï 
þ÷øíñú��÷ïíúÿûï��þõþÿòù��ï ùõþøòúûù��ÒÜÝ-ò÷þüòýõùòúÿ��þíùò��÷ ÷ïíô�÷øíþõ�úõö íðýòðíÿ. 
ãòö�íðýòðíÿ��ÿïûý��ÿ	þ�� �ô�ñïû� þíùõ��üû�þûî� ïõôúí�òúõ��÷ûùüûúòúÿ�ï��ï�ú� �þú���ôíïñ�÷õ�
ïôí�ùûñ���©�òýòô�ï�ñûù��þõøõª������ùúûóõúõ��÷�þúû úòôù�úúõ��þ÷øíñûïõ�; ï�ú ù�þõï�îõ ü�þø��
ôí÷�ú�òúú�� ñíúû�� ïôí�ùûñ��� þíù� þûîû�� ýûôüíþÿõþ�� úí� ùúûóõú�� ÿõ� þíùõ� ÷ûùüûúòúÿ�ï ��
üòïúõ��þÿíúí���Íøò�ï�ýòíø	úûþÿ� �ûþ	� �ñò þ�ÿÿ�ïû�úò�ÿí÷��úí��ò�ï÷íô����úíþíùüòýòñ��ïÿýíÿí�
ùûóøõïûþÿ��ûüõþ�ïíÿõ� þ÷øíñûï��÷ïíúÿûïûðû��ÿïûýòúú�� ��� ôí�ñ�ù÷û��åýòñ�úðòýí, üýûñ�÷ÿõ�
öûðû� þíùûýûôüíñ� �òýòô� �ïõø	ûï�� ��ú÷����� ÿûîÿû� �÷� þüýíïñ�� úòôíøòóú�� ö� þíù�� üû� þûî��
ïõôúí�òú��� þíùûñûþÿíÿú� þõþÿòùõ�� àþï�ñûùõï�õ� ��� ûîþÿíïõú��� íïþÿý�öþ	÷õö� ÿòûýòÿõ÷�
ôýûîõï� þüýûî� �÷ûþ	� üû�þúõÿõ� þ�ÿÿ�ïò� ï�ñ�õøòúú�� ûüõþ�� ÷ïíúÿûïûðû� �ÿïûýòúú�� ûñ�
�þÿíøòúûðû�ï�üíýíñõðù��÷øíþõ�úû����ôõ÷õ���ïøòúú��üýû�íðýòðíÿ��ûñúí÷��ô�ôíø��òúú�ù�üûú�ÿ	��
üûï·�ôíúõ�� ô� íðýòðíÿûù�� þíùí�üû� þûî�� ïõôúí�òúí� þõþÿòùí��üòïúõö� þÿíú� þõþÿòùõ��ùúûóõúí�
þõþÿòù� ��� ï�ñüûï�ñúû�� ��� þÿíú�ï�� í� ïóò� ñû� �	ûðû� ï�ú� ñûñíï ��óûý�ñú�� ôíüø�ÿíú�þÿ	, 
ôíüø�ÿ�ïíúú��þÿíú�ï �����üýòñþÿíïøòú	��ßí÷ò�üû�þúòúú��úò���üûþø�ñûïúõù1. Ïíó÷û�üûôî�ÿõþ� 
ï�ñ��ÿÿ� üûÿýòîõ �� ñ�öþúû üûþø�ñûïúûù��� ïú�ÿý��ú	û� �ôðûñóòúûù� ��ïøòúú� �õ�ùõþøòúú� 
þ÷øíñúû��÷ïíúÿûïû��þõþÿòùõ. 

 
Ï�ñùûïí�ï�ñ üûú�ÿÿ� ôíüø�ÿíúûþÿ���åýòñ�úðòý�������ý�÷ 

 
Üýõú�õüûïû� ïíóøõï� �ú�ûýùí��� ñø�� ô·�þ�ïíúú�� üûþø�ñûïúûðû� ûüõþ�� þ÷øíñúõ��

÷ïíúÿûïõ�� �ÿïûýòú	�� ðøõî�ûðû� ýûô�ù�úú�� üûú�ÿÿ�� ÷ïíúÿûïû�� ôíüø�ÿíúûþÿ� ��� ôýò�ÿû���
üûïú��ûðû ûþùõþøòúú� ÷ûúÿò÷þÿ� öûðû� �ïòñòúú�� ² ûîðûïûýòúú�� ùõþøòúûðû� ÒÜÝ-
ò÷þüòýõùòúÿ�  ² úíñí�� þÿíÿÿ� ©Öùûï�ýú�þú�� ï�ñúû�òúú�� ù�ó� ï�ññ�øòúõùõ� þõþÿòùíùõª��
ûü�îø�÷ûïíúí åýòñ�úðòýûù� ���óûïÿú�� �����ýû÷���Þüû�íÿ÷���ò�ùûóò ôñíÿõþ�� þ�ýüýõôûù��
íøò ÿòýù�ú� ©ôíüø�ÿíú�þÿ	ª �� üû��ñú�� ï�ñ� ú	ûðû �� ñíú�ö ü�îø�÷í���� óûñúûðû� ýíô�� úò� î�øõ 
ïõ÷ûýõþÿíú�. ì÷ ÿí÷ò�ùûðøû þÿíÿõþ�? 

Üíýíøòø	úû ïõø��òúú� ÿòýù�ú� ©ôíüø�ÿíú�þÿ	ª��íïþÿý�öþ	÷õö�ÿòûýòÿõ÷ ôíø��õï ñïí�
ñø��ú	ûðû�úûïõ��² ©þ�ù��ª���©þÿíÿõþÿõ�úõö�ûüòýíÿûýª2. 

 
Ñûîýò� ï�ñûùõö� üýõ÷øíñ� þ�ù��òö� ïõúõ÷í�� ÿûñ��� ÷ûøõ� �÷íþ	� þõþÿòùí� þ÷øíñí�ÿ	þ�� ô�
ñïû��ï�ññ�øòúõ���íþÿõú��ì÷�û��ïõø	ûïí���ú÷�����þ���������þõþÿòùõ�ï�ñûùí��î�ñ	-�÷í����
�íþÿõúí�üòýòî�ïí����þõÿ�í����þ�ù�����ô��÷û��ïõôúí�òú� ÷ûúþÿõÿ�òúÿõ�ïõñ�ø��ÿ	þ���òýòô�
ïõôúí�òú� üýûðýíù��ïõù�ý�ïíúú���ôñ�öþú�ïíú��ô��ú�û� �íþÿõúû���If the wave function 
of the whole system is known, either part is in the situation of a mixture, which is 
decomposed into definite constituents by a definite measuring programme to be carried out 
on the other part)��àþ��ùõþøõù��ñò÷ûùüûôõ���« üòý�û��þõþÿòùõ���ø÷ûù�ýòíø�ô��ÿ	þ��
�òýòô� �þ�� ùûóøõï�� üýûðýíùõ� ïõù�ý�ïíúú��� ÷ûÿý�� ùûó�ÿ	� î�ÿõ� ïõ÷ûúíú�� ô� ñý�ðû��
[Schrödinger, 1936, p. 452]. 
 
Øòð÷û îí�õÿõ��üû-üòý�ò���û ï þÿíÿÿ�� �����ýû÷��÷ø��ûïõö ü�ú÷ÿ ùõþøòúûðû�ÒÜÝ-

ò÷þüòýõùòúÿ� ² ©îòúÿòóúõö� �í÷ÿª� ùõÿÿ�ïûðû� ïüøõï�� ñûï�ø	úûðû� ïõù�ý�ïíúú�� �íþÿõúõ�

 
1 ß�ÿ�ïõñí�ÿ	þ��þø��úû�� íúíøûð��� ô���ïøòúú�ù íÿûùúû��þõþÿòùõ��ýûôïõú�ÿõù�Îûýûù�úí�ûþúûï��üøíúòÿíýúû��
ùûñòø��Ýòôòý�ûýñí��ï�íÿûù� úí�ïúí�ùúûóõúí�òøò÷ÿýûú�ï���÷���÷�þúû�ú��õù�úò�ï�ñý�ôú��ÿ	þ��ûñ�ï�ø	úõ���íþÿõ�
úû÷����ïûúõ�ôí�ôí÷ûúíùõ�÷øíþõ�úû����ôõ÷õ�üû�üòïúõù�ûýî�ÿíù�ý��í�ÿ	þ��úíï÷ûøû��ñýí��íøò�² ÿ�ÿ�ñûñí�ÿ	þ�����
óûý�ñúí�÷øíþõ����ùûïí�² ü�ñ��íþ�ÿí÷ûðû�ý����òøò÷ÿýûúõ�úò�ïõüýûù�ú��ÿ	�����òúòýð���ôíøõ�í�ÿ	þ��úòôù�úúû��
[Jammer, 1966, pp. 75-77, 86].  
2 åýòñ�úðòý ï÷íôíï���û�©��úúò�üûú�ÿÿ��þ�ù���ª�ö�ï�ñüûï�ñúõö�ôíþ�î����ûüõþ� ² þÿíÿõþÿõ�úõö�ûüòýíÿûý�² ï�ú�ôí�
üûôõ�õï��ô ÷úõðõ�Öûðíúúí��ûú�Úòöùíúí�©Ùíÿòùíÿõ�ú��ûþúûïõ�÷ïíúÿûïû��ùò�íú�÷õª��ûü�îø�÷ûïíúû� �������ýû�� 
[Schrödinger, 1936,  p. 446]. Þ	ûðûñú� ïõôúí�ÿ	þ����û�ùíÿòùíÿõ�úõö �úþÿý�ùòúÿ��þüûý�ñúòúõö�ÿûù����÷õö��ûú�
Úòöùíú� ��åýòñ�úðòý�úíôõïíøõ� þÿíÿõþÿõ�úõù�ûüòýíÿûýûù���ò� �� �����ýû���úí� ÷�ø	÷í�ù�þ���ï�ýíú��ò� ôí��ûú�
Úòöùíúí�ñø��ûüõþ��ôï·�ôíúõ��þõþÿòù�ôíþÿûþ�ïíï�Øòï�Ñíïõñûïõ��Øíúñí��[Landau, 1927], [Jammer, 1966, p. 368].    
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þ÷øíñúû��þõþÿòùõ�úí�ïõôúí�òúú��þõÿ�í����ô� �ú�û��ï�ññ�øòúû���íþÿõúû��² óûñúõù��õúûù�
úò� ôíüòýò���ÿ	þ�. Üû-ñý�ðò� ñø� ï�ñûîýíóòúú� þíùò� �íþÿõú þõþÿòùõ�åýòñ�úðòý� �� ôíø��õï 
üûú�ÿÿ� þ�ù����� ÷ûú÷ýòÿúí þ�ù�� ûüõþ��ÿ	þ� ï�ñüûï�ñúõù� ùíÿòùíÿõ�úõù� �úþÿý�ùòúÿûù� ² 
þÿíÿõþÿõ�úõù� ûüòýíÿûýûù. à� ÿí÷õö� þüûþ�î� ÿòûýòÿõ÷ �í÷ÿõ�úû� ôí��÷þ�ïíï �÷�þú� 
ï�ñù�úú�þÿ	� �íþÿõú ÷ïíúÿûïû�� þõþÿòùõ ûñ� ïõ��ñúõ�� ��� ÷ûùüûúòúÿ�ï-�íþÿõúû÷ íîû� ï�ñ�
þ÷øíñûïõ��÷øíþõ�úûðû�íðýòðíÿ����÷� ôîòý�ðí�ÿ	��ñòúÿõ�ú�þÿ	��íþÿõúû÷; ü�ñÿïòýñõï ÷ïíúÿûïû-
ùò�íú��ú�� ôíþûîõ� ùõþøòúú�� �� ûüõþ�� �õ�� �íþÿõú�� Üûüòýòñú� þüýûîí� ôïòñòúú� ÷ïíúÿûïû��
þõþÿòùõ� ñû, ôúûï� ôðíñ���õ� Ðòðòø�, íðýòðíÿ� ÿ�ÿ� üû�íþÿõ ñûøí�ÿ	þ�1. Üû-ÿýòÿ���
üòýòÿïûýòúú��ïõ��ñúõ��÷ûùüûúòúÿ�ï�úí�þ÷øíñûï���íþÿõúõ��ÿïûý�ïíúû��ô�úõ� þõþÿòùõ��ñø��
ï�ñûîýíóòúú���ûðû ��þÿíÿÿ�������ýû÷��åýòñ�úðòý��ï�ï�üûú�ÿÿ�� �ôíüø�ÿ�ïíúú��¸-��ú÷��ö, ôí�
ü�îø�÷í���� ïóò�úíþÿ�üúûðû�ýû÷��þø�ñ�ýûô�ù�ÿõ �÷�üòýò��ñ�ô� þÿíú�ï ô�üòïúõùõ ¸-��ú÷���ùõ  
� ©þõÿ�í���� þ�ù���»�� �íýí÷ÿòýõôûïíú� üòïúõùõ þÿíÿõþÿõ�úõùõ ûüòýíÿûýíùõ. ßûó 
úûïûïïòñòúú��åýòñ�úðòýí������ýû÷��² üûú�ÿÿ��ôíüø�ÿ�ïíúú���ôíüø�ÿíúûþÿ� ÿû�û ²  ô�ûðø�ñ��
úí� ôíüýûüûúûïíú�� ýíú��ò� �ûú� Úòöùíúûù� üûú�ÿÿ�� þ�ù���� �� þÿíÿõþÿõ�úûðû� ûüòýíÿûýí 
ïõ�ïõøõþ	 üû�þ�ÿ��ôíöïõùõ. ãõù�ðûøûïúû ��üû�þú��ÿ	þ� ���ï�ñþ�ÿú�þÿ	���ü�îø�÷í����þíùûðû����
íïÿûýí ïóò� � �����ýû��. Ùûóúí� þ÷íôíÿõ� �� ÿí÷�� ��üòïúõö�ùûùòúÿ�ýûôïõÿ÷�� ÿòûý��� þ÷øíñúõ��
÷ïíúÿûïõ�� þõþÿòù� ïûúõ þø�ð�ïíøõ úò� ñ�óò� ïñíøõùõ ôíù�úúõ÷íùõ üûú�ÿ	 þ�ù����� þõÿ�í����
þ�ù���. 

 
Ü�ñ�ý�úÿ� ï�ñùûïõ�ï�ñ�üûú�ÿÿ��ôíüø�ÿíúûþÿ����ûú�Úòöùíú���Øíúñí� 

 
Ùûóøõïû��ïõþúûïû÷��ûñû�úòüûÿý�îúûþÿ� üûú�ÿÿ��ôíüø�ÿíúûþÿ� ÿí�üû��ñúõ� ï�ñ�ú	ûðû�

� þ�÷�üúûþÿ� ôíþûî�ï ùõþøòúú� ÷ïíúÿûïû-��ôõ�úû�� ýòíø	úûþÿ�� ôíúíñÿû� üûþü��úõö"�æûþ	�
þ�ÿÿ�ïò �� ùõþøòúûù� ÒÜÝ-ò÷þüòýõùòúÿ�, �� þ÷øíñúõ� ÷ïíúÿûïõ�� þõþÿòùí� ôíðíøûù�� �û�
þ�ûüø��ÿ	þ��üûú�ÿÿ�ù�ôíüø�ÿíúûþÿ�, üûú�ÿÿ��þ�ù��� þ�ûüõÿõ�úò�ï�ôùûô�"�Íîõ�ï�ñüûï�þÿõ�úí�
�ò�üýõú�õüûïò ôíüõÿíúú�� ýûô�õý��üûøò�ñûþø�ñóòúú�. Þüû�íÿ÷��ôïòýú�þ	 ñû ýòô�ø	ÿíÿ�ï�
�ûú�Úòöùíúí��úí��÷� üûþõøíïþ��åýòñ�úðòý�  

àïòñòúú�� üûú�ÿÿ�� þ�ù���� �ûú� Úòöùíú ûî�ý�úÿ�ïíï� üýõú�õüûïû� þÿíÿõþÿõ�úõù 
�íýí÷ÿòýûù ûüõþ�� ÷ïíúÿûïû�� ýòíø	úûþÿ��� ïõñ�øõï�õ� ñïí� ý�ôú�� öûðû� ñóòýòøí�� âû�í� ïóò� ï�
�úñõï�ñ�íø	úûù�� þÿíú�� ô� �ïõø	ûïû�� ��ú÷����� ¶� �þú��� ÿ�ø	÷õ� üòïúí� þÿíÿõþÿõ÷í��
þÿíÿõþÿõ�úõö��íýí÷ÿòý�ùûóò�ôíðûþÿýõÿõþ���ò�ö��òýòô�ÿò, úíðûøûþõï ï�ú���û�úòï�ñûùû���÷õö�
þíùò� þÿíú� ùí�� ù�þ�ò� úíþüýíïñ�� ² úíüýõ÷øíñ�� ÷ûøõ� �� ûüõþ�� þø�ñ� ïýí�ûï�ïíÿõ ùúûóõú� 
ùûóøõïõ�� þÿíú�ï� ¶1, ¶2«� ô� öùûï�ýúûþÿ�ùõ w1, w2«� ï�ñüûï�ñúû��Þÿíÿõþÿõ�úõö� ûüòýíÿûý�
��ø÷ûù� �íýí÷ÿòýõô��� þÿíÿõþÿõ�ú�� ïøíþÿõïûþÿ�� ����� ûþûîøõïû�� ùúûóõúõ�� íîû� þ�ù���� þÿíú�ï 
[Von Neumann, 2018, pp. 193-194, 293-295]. Úò� ôíðøõîø���õþ	 �� ýòÿòø	ú�� ��ôõ÷û-
ùíÿòùíÿõ�ú��þÿ�ñ����ûú�Úòöùíúí��ûîùòó�þ	�÷ûúþÿíÿí�����ÿûðû���û��ïòñòúò ï�ÿí÷ûù��ôï·�ô÷� 
üûú�ÿÿ��þ�ù����ÿí �úþÿý�ùòúÿ ���ûüõþ��² þÿíÿõþÿõ�úõö�ûüòýíÿûý�² ÿòûýòÿõ÷�ïõ÷ûýõþÿíï� ����
ñûþø�ñóòúú� þ÷øíñúõ��þõþÿòù�    

Ýûôðø�ú�ï�õ ÷ïíúÿûï� þõþÿòù�, þ÷øíñòú� ô ïõ��ñúõ��÷ûùüûúòúÿ�ï Ä���ÄÄ���ûú�Úòöùíú 
ñ�ö�ûï�ÿí÷ûðû�ïõþúûï÷�:      

 
×ûøõ þõþÿòùí� Ä� ôúí�ûñõÿ	þ�� �� þÿíú�� ¶�q), í� þõþÿòùí� ÄÄ� ² �� þÿíú�� ²(r)�� ÿû� Ä + ÄÄ 
ôúí�ûñõÿõùòÿ	þ����þÿíú���(q,r) = ¶�T�²(r). Úíÿûù�þÿ	��÷ûøõ Ä ��ÄÄ�ôúí�ûñõÿ	þ��� þÿíú��
��q,r��� �÷õö� úò� ùí�� �ûýùõ� ñûî�ÿ÷�� ¶�T�²�r��� ÿû� Ä � ÄÄ� î�ñ�ÿ	� þ�ù��íùõ�� í� ��

 
1 åýòñ�úðòý�ïòñò�ùûï��ïóò�úò�üýû�©þõþÿòùõª���û�ï�ññ�øõøõþ��ûñúí�ï�ñ�ûñúû����ùíøõ�î�üûïòýú�ÿõþ��ñû�ï�ø	úûðû�
þÿíú���í�üýû� ©ï�ññ�øòú���íþÿõúõª�þ÷øíñúû��þõþÿòùõ��ÿûó���ïøòúú��üýû�þ÷øíñú��÷ïíúÿûï��þõþÿòù���÷�ÿí÷����û�
ôïûñõÿ	þ��ñû�üòïúûðû�íðýòðíÿ��ñûøí�ÿ	þ��úò�ñû�÷�ú����ßí÷ûðû�ýûñ��üûðø�ñ�ï�ÿýõùíïþ��úò�ÿ�ø	÷õ�åýòñ�úðòý��í�ö�
Òöú�ÿòöú��õ�üû�íþÿõ�úíï�ÿ	�Îûý��ñò�÷���ú�� ÿòûýòÿõ÷õ��ãò�ü�ñ÷ýòþøõï��úíüýõ÷øíñ��ôúíúõö���ôõ÷���ùíÿòùíÿõ÷�
ùõú�øûðû� þÿûø�ÿÿ��Ûøò÷þíúñý�Ñíúõøûïõ��Íøò÷þíúñýûï�� ôí�ïíóõï�õ� úíþÿ�üúò�� úòùûóøõï�þÿ	��í÷ÿûýõôí����
�ïõø	ûïû����ú÷����þ÷øíñúûðû��ÿïûýòúú��ï�ñûîýíóí��ÿûö��í÷ÿ���û�öûðû�þ÷øíñûï��úò�ï�ññ�ø	ú���ïûúõ�ôï·�ôíú����
�ñõú�� þõþÿòù�� Ûñúí� ï�ññ�øòúí�� íîû� ï�ñû÷ýòùøòúí���íþÿõú÷í� ² ïóò�úò� ÿò���û� �� �� þõþÿòù���à� �ñõú�ö� þõþÿòùõ�
ïüøõï�úí�ûñú� ���þ÷øíñûï��üýõýûñúû ñ���ö�úí��ú��.      
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Philosophical peripeteias, 68, 2023.                                                                       periodicals.karazin.ua/philosophy  

a 68 a 

ïþÿíúûïø�ïíÿõùò� ïôí�ùúû� ûñúûôúí�ú�� ï�ñüûï�ñú�þÿ	� ïõôúí�òúõ�� �� Ä� �� ÄÄ� ïòøõ�õú�
[Von Neumann, 2018, pp. 283-284]. 
 
ß�ÿ ÿòûýòÿõ÷ ï�ñôúí�õï �þú�ïíúú��ñïû��ý�ôúõ��÷ïíúÿûïõ��ýòíø�ö: û÷ýòùû� úòôíøòóúû� 

þõþÿòùõ�� þÿíú  �÷û�� ûüõþ��ÿ	þ�� ÿ���� �õ� �ú�û� �ïõø	ûïû�� ��ú÷����, �� �ûðûþ	� �÷�þúû�
�ú�ûðû ² þ�ù���� �÷�ö �ïõø	ûïí ��ú÷����íó�ú��÷�úò�ùûóò î�ÿõ üýõüõþíúí. Ï�ñíúûù��ïõüíñ÷��
þ�ù��, �íýí÷ÿòýõôûïíúí üòïúõù�þÿíÿõþÿõ�úõù�ûüòýíÿûýûù, ïõ�ïø��ÿ	þ� �íþÿõúû� þ÷øíñúû� 
þõþÿòùõ. Í��ïõø	ûïí���ú÷������T�U������ þõþÿòùõ� ï� ôíðíø	úûù��ïõüíñ÷��úò�î�ñò ñûî�ÿ÷ûù 
þü�ïùúûóúõ÷�ï�� ôíøòóúõ�� ÿ�ø	÷õ� ï�ñ� q íîû r�� ÿûîÿû� úò� �í÷ÿûýõô�ïíÿõùòÿ	þ�. ßûó �ûú�
Úòöùíú ôí�÷�ø	÷í�ýû÷�ï�ñû�åýòñ�úðòýí��í÷ÿõ�úû�üòýòñîí�õï�ÿ��öûðû� ôúí��ñ÷õ���÷���� �����
ýû��� ïõ÷øõ÷íøõ� ñû� óõÿÿ�� üûú�ÿÿ�� ôíüø�ÿíúûþÿ� �� ÿ� ü� Î�ø	�ò ÿûðû�� öûðû� ýòô�ø	ÿíÿõ�
ü�ñðûÿ�ïíøõ� ï�ñùûï�� ï�ñ� úûïûïïòñòú	 íïþÿý�öþ	÷ûðû� ÿòûýòÿõ÷í� � üûú�ÿÿ��� ôíüø�ÿ�ïíúú�� ² 
ýûôüø�ÿ�ïíúú��� ôíüø�ÿíúûþÿ� ÿû�û ï� ûüõþ�� þ÷øíñúõ�� ÷ïíúÿûïõ�� þõþÿòù� �� �ûú� Úòöùíúí 
óûñúû�� üûÿýòîõ� úò� ïõúõ÷íøû. Úíýò�ÿ�, ï�ú �í÷ÿõ�úû� üòýòñîí�õï� ïôí�ùúû� ûñúûôúí�ú��
ï�ñüûï�ñú�þÿ	 ñíúõ�� ñûï�ø	úõ�� ïõù�ý�ïíú	 �� þ÷øíñûïõ�� Ä� �� ÄÄ� �� ïõüíñ÷í�� úí� ÷�ÿíøÿ 
ùõþøòúûðû ÒÜÝ-ò÷þüòýõùòúÿ�. à� ��ö ýòÿýûþüò÷��� ûþúûïúí� ýûø	� ü�îø�÷í��ö ����� ýû÷��
þüû�íÿ÷�� Òöú�ÿòöúí� �� öûðû� ùûøûñ�õ�� þü�ïýûî�ÿúõ÷�ï�� í� üûÿ�ù� �� åýòñ�úðòýí ýíñ�ò�
üûø�ðíøí �� üíýíñû÷þíø	úû� íýÿõ÷�ø	ûïíúûù� üòýòï�ñ÷ýõÿÿ� ïóò� ï� ûþúûïúûù�� ôúíöñòúõ��
ýòô�ø	ÿíÿ�ï, � þÿõù�ø�ïíúú��üýû�òþ��ûþùõþøòúú�� ���üýõú�õüûïõ� ôíþíñ ÿí�� üýõïòýúòúú��
ñû ôíðíñ÷ûïõ� ïøíþÿõïûþÿòö ÷ïíúÿûïû�� ýòíø	úûþÿ� �ïíðõ� úò� ÿ�ø	÷õ� üûûñõúû÷õ�� ôúíï��ï�
ùíÿòùíÿõ�úõ� ûþúûï ÷ïíúÿûïû�� ùò�íú�÷õ�� í� ö��õý�õ�� ÷�ø���ôõ÷�ï �õ���øûþû��ï, ï�òúû��
þü�ø	úûÿõ ôíðíøûù� 

à þÿíÿÿ������ ýû÷��åýòñ�úðòý îòôüûþòýòñú	û�þüõýíïþ��úí�ýòô�ø	ÿíÿõ �ûú�Úòöùíúí��
í úûïûïïòñòúú� ûü�îø�÷ûïíúû�� ùíöóò� ôí� ñòþ�ÿõø�ÿÿ�� ñû� �	ûðû� ýûîûÿõ �úûðû� Øíúñí��
©Üýûîøòùí�ôíÿ��íúú�����ïõø	ûï�ö�ùò�íú���ª�î�øû, ùíî�ÿ	��öûù��úòï�ñûùò��Ûñúí÷�ïýí��ïíúú��
ñûýûî÷��ûñúûðû� ô� ôúíúõ� ÿòûýòÿõ÷�ï�ââ þÿûø�ÿÿ��ñûôïûø��� ðøõî�ò ûþ�ðú�ÿõ ûþûîøõïûþÿ��
þ÷øíñúõ��÷ïíúÿûïõ���þõþÿòù�����üûþø�ñûïúûðû�ûüõþ�.  

Ïóò���üòý�ûù��íîôí���üòý�ûðû�üíýíðýí���©Ôï·�ôíú��þõþÿòùõ����ïõø	ûï�ö�ùò�íú���ª�
ñòï·�ÿúíñ��ÿõý��úõö ��ôõ÷-ÿòûýòÿõ÷ ï�ñôúí�õï úíþÿ�üúò: 

 
Þÿíú�þõþÿòùõ����ïõø	ûï�ö�ùò�íú��� úò�ùûóò�î�ÿõ ïõôúí�òúõö�ûñúûôúí�úû����ú	ûù��
ôíïóñõ� üýõ�ûñõÿ	þ�� ùíÿõ� þüýíï�� ô� þ�÷�üú�þÿ�� öùûï�ýúûþÿòö� �þÿíÿõþÿõ�úò�
ÿø�ùí�òúú���� ×ûøõ� ó� þõþÿòùí� ïôí�ùûñ��� ô� �÷û�þ	� �ú�û�� þõþÿòùû��� ÿû�
úòïõôúí�òú�þÿ	������üûïòñ�ú���üûñïû��ÿ	þ��>Landau, 1927, s. 430]. 
 
ßûó� Øíúñí�� ûñýíô�� �� þï�ñûùû� ôí��÷þ�ïíï þ�ÿÿ�ï�� ï�ñù�úú�þÿ	� û÷ýòùû�� úòôíøòóúû��

þõþÿòùõ�ûñ þõþÿòùõ��ôï·�ôíúû� ô��ú�û���÷û�þ	�þõøûïû��ïôí�ùûñ���. Þíùò�üòýòÿïûýòúú��úí 
þ÷øíñûï� î�ø	�ûðû� ÷ïíúÿûïûðû� úûïû�ÿïûýòúú� ©üûñïû��ª� úòïõôúí�òú�þÿ	� î�ÿÿ� �����
÷ïíúÿûïû��ýòíø���� þÿíÿõþÿõ�úõö��íýí÷ÿòý �� ûüõþ���Ñø�� þ�ûüøòúú��ñíúû� ûîþÿíïõúõ�Øíúñí��
�ï�ï üòïú� «ïòøõ�õúõ ¡nm», ïõôúí�õï�õ �� øõ�ò�ùíÿòùíÿõ�úû��úò�ôíüýûüûú�ïíï�õ �÷ûðûþ	�
ûþûîøõïûðû�ÿòýù�úí� Íøò��	ûðû�ñûþÿíÿú	û��íîõ þ÷øíñú��÷ïíúÿûï��þõþÿòù��úò�ûÿûÿûóú�ïíÿõ�
ô ÷ïíô�÷øíþõ�úõù íðýòðíÿûù. 

Ýíôûù�ô�ÿõù úò�ùûóúí�úò�ôí�ïíóõÿõ���û�ÿòýù�ú�©þõþÿòùíª�Øíúñí� ôíþÿûþûï�ïíï îòô�
úíøòóúûðû� üûñ�ø��� üûñï�öúû� ² ñø�� ûüõþ�� �� ïõ��ñúûðû ÷ûùüûúòúÿí�� �� �íþÿõúõ ÷ïíúÿûïûðû�
�ÿïûýòúú���Í� ïõýíôõ� ©ôï·�ôíú�� þõþÿòùõª�� ©þõþÿòùí� ïôí�ùûñ�� ô� �÷û�þ	� �ú�û�� þõþÿòùû�ª�
øòð÷û �ôðûñó��ÿ	þ�� ô� ��ïøòúú�ù�üýû� þ÷øíñúò �ÿïûýòúú� �÷�ùúûóõú� û÷ýòùõ�� þ÷øíñûïõ�, 
ôï·�ôíúõ��þõøûïû��ïôí�ùûñ�����Ïþò��ò úíðíñ���ÿòýù�úûøûð���þÿíÿÿ� åýòñ�úðòýí� ���6 ýû÷� 
�õ úíï�ÿ	� ýûô·�þúòúú��Ðòðòø���ûñû ©üýûþÿû�ùò�íú�ôù�»��íîû�íðýòðíÿ�. 

Ï�ñôúí�òúí ÿòýù�úûøûð��úí��õ�üûú�ÿ�öúí úò�ôðûñóòú�þÿ	 þÿíÿÿ���úûðû Øíúñí� 1927 
ýû÷��úò�ôíïíñõøí ûñòýóíúú� ��ôõ÷û-ùíÿòùíÿõ�úõ� ýòô�ø	ÿíÿ�ï� Å��ùûóúí�üû�íþÿõ�ôýûô�ù�ÿõ�
�÷�üýûñ�÷ÿ� þÿíúûïøòúú��÷ïíúÿûïû��ùò�íú�÷õ���û úò�üûôîíïøòúõö þ�üòýò�úûþÿòö�üòýò�ûñ��
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Philosophical peripeteias, 68, 2023.                                                                       periodicals.karazin.ua/philosophy  

a 69 a 

ï�ñ� þÿíýû�� ñû� úûïû����ôõ�úû� üíýíñõðùõ: «úûïò� ïõúû��ò� ïøõïíøûþ� �� þÿíý� ù��õ» �òýòô�
ï�ñþ�ÿú�þÿ	�ï�ñüûï�ñúõ��úûïõ����÷� üûÿý�îúû�î�øû��ò�ïõýûîõÿõ �õ �ôðûñõÿõ.    

×�ø	÷í� ñòþ�ÿõø�ÿ	� üûÿûù� �� ÷�ýþ� ÿòûýòÿõ�úû����ôõ÷õ�� þÿïûýòúûù� Øíúñí�� �� öûðû�
��ú�ùõ� üûý�ñ�ô��ïõø	ûïû����ú÷�����þõþÿòùíÿõ�úû ïõ÷ûýõþÿûï��ÿ	þ���ò�ûñõú �úþÿý�ùòúÿ�
ûüõþ� ÷ïíúÿûïõ��þõþÿòù ² ùíÿýõ���ð�þÿõúõ (ùíÿýõ�í�üøûÿúûþÿõ). 

Ô�� þÿíúûù���û úò� ñûü�þ÷í�� ûüõþ�� ô� ñûüûùûðû�� �ïõø	ûïû����ú÷����� ô��ÿûï���ùûþ��
ÿûñ�� ÷ûøõ�ýûôðø�ñí�ùû þõþÿòù���÷ûÿýí ���íþÿõúû� �÷û�þ	�î�ø	�û�� ôíù÷ú�ÿû��þõþÿòùõ�� ïóò�
ñûþõÿ	 �þúû ï÷íôíøõ Øíúñí�� ��Ø���õ� [Landau, Lifshitz, 1981, p. 38]. Þÿíú�������íþÿõúõ úò�
ùí�� �ïõø	ûïû�� ��ú÷����� íøò� ùûóò� î�ÿõ� ûüõþíúõö� ùíÿýõ�ò�� ð�þÿõúõ� Öûðû úíôõïí�ÿ	�
ôù��íúõù ² úí� ï�ñù�ú�� ï�ñ� �õþÿûðû� þÿíú� ô� ÿ���� �õ� �ú�û�� �ïõø	ûïû����ú÷����. Ùûóúí�
ôýûô�ù�ÿõ���û�üûú�ÿÿ��ôù��íúûðû�þÿíú� ��ùíÿýõ�� ð�þÿõúõ þüûý�ñúòú� �øòúíù üíýõ�þ�ù�� ² 
þÿíÿõþÿõ�úõö�ûüòýíÿûý���÷��ïõ÷ûýõþÿûï�ïíøõ��ûú�Úòöùíú�ÿí åýòñ�úðòý1. 

 
Ùíÿýõ���ð�þÿõúõ�úò�ù�þÿõÿ	���þûî��÷ûûýñõúíÿ�q���÷��úò�ï�ñúûþ�ÿ	þ� ñû�ñíúû��þõþÿòùõ��
�û�í�� �þúí� ý���� üû� þ�ÿ�� ôíøòóõÿ	� ï�ñ� þÿíú�� ôíù÷ú�ÿû�� þõþÿòùõ� �� ��øûù�«�Ûüõþ� ô�
ñûüûùûðû��ùíÿýõ���ð�þÿõúõ���úíöî�ø	��ôíðíø	úû���ûýùû��÷ïíúÿûïûùò�íú��úûðû�
ûüõþ�� þõþÿòù�� Í� ûüõþ� ô� ñûüûùûðû�� �ïõø	ûïû�� ��ú÷���� ïõ�ïø��ÿ	þ�� û÷ýòùõù�
ïõüíñ÷ûù«�>Landau, Lifshitz, 1981, p. 39]. 
 
à�ÿí÷õö�þüûþ�î úí�ý�ïú���õýû÷û íüýûîûïíúû� úíï�íø	úû��÷úõðõ ² íÿýõî�ÿí �þÿíøòúú��

÷ïíúÿûïû-��ôõ�úû�� üíýíñõðùõ ² úíî�øû� �þúûþÿ�� ïõôúíúú� �÷�þúû� ï�ñù�úúûþÿ� û÷ýòùû��
úòôíøòóúû�� þõþÿòùõ, �÷í� ïõþÿ�üí�� ïõ��ñúõù ÷ûùüûúòúÿûù� ÷ïíúÿûïûðû� �ÿïûýòúú�, ï�ñ öûðû�
�íþÿõúõ, ôí��÷þûïíú� úíøòóú� �úþÿý�ùòúÿõ ùõþøòúú�� � ûüõþ�� �õ�� þ�ÿÿ�ïû� ý�ôúõ�� ýòíø�ö. 
Î�ø	�ò�ÿûðû��íýÿõ÷�ø	ûïíúí ôíøòóú�þÿ	�ùíÿýõ�� ð�þÿõúõ��íþÿõúõ�þ÷øíñúû� þõþÿòùõ�ûñ�þÿíú� 
�����þõþÿòùõ�ï���øûù���í��ûÿóò����ï�ñûîýíó�ïíúí���ÿí÷õö�þüûþ�î þ�ÿÿ�ïí�ôíøòóú�þÿ	� �þú�ïíúú� 
�íþÿõúõ�ï�ñ���øûðû��ñû�þ÷øíñ���÷ûðû�ïûúí�ï�ûñõÿ	��ï�ñ �ú�õ� �íþÿõú�� 

Ôíïñ�÷õ��	ûù���üû-üòý�ò� ��ïøòúú��þ÷øíñúû��÷ïíúÿûïû��þõþÿòùõ��÷�÷ïíô�ùò�íú��úûðû�
íðýòðíÿ�� ï� ñ�þ�� þÿíÿÿ��åýòñ�úðòýí� ����� ýû÷�� ûþÿíÿû�úû� üûñûøíúò. Ýíôûù� ô� úõù üû� þ�ÿ��
üûñûøíúí �� úòûñù�úúí üûÿýòîí � üûú�ÿÿ�� ôíüø�ÿíúûþÿ��� ôíüø�ÿ�ïíúú�� ² ýûôüø�ÿ�ïíúú��
ÿû�û.      

Üû-ñý�ðò�� ï�ñôúí�òúõö� ñûýûîû÷�� í� �õý�ò� ² üûý�ïú�ø	úõö� íúíø�ô� ýòô�ø	ÿíÿ�ï 
ÿòûýòÿõ�úõ�� þÿ�ñ�ö� åýòñ�úðòýí�� �ûú� Úòöùíúí� �� Øíúñí�� ² üýõïûñõÿ	 úò� ÿ�ø	÷õ� ñû�
ýûô�ù�úú�� úòôï�ñúûþÿ�� þ÷øíñúû�� ÷ïíúÿûïû�� þõþÿòùõ� ñû� íðýòðíÿ��� í� �ò� � ñû ïõôúíúú� �� 
ûî·�÷ÿõïúû�� ��ø�þúûþÿ�. ßûó� ��ø�þú�þÿ	� üýõÿíùíúúí� úò� ÿ�ø	÷õ� ÷ïíúÿûïõù� �ïõ�íù�� úí� �ûù��
úíðûøû��ïíï�Îûý�� í�ö� ÷ïíúÿûïõù� þõþÿòùíù� þíùõù�üû� þûî�, üûôí� ïõù�ý�ïíúú�ù. à��	ûù��
ïõüíñ÷� ïûúí� þ�ûüø��ÿ	þ��� þòýòñ� �ú�ûðû�� �òýòô� üûú�ÿÿ�� þ�ù����� íîû� ôù��íúûðû� þÿíú���
Üûú�ÿÿ��ôíüø�ÿíúûþÿ���ôíüø�ÿíúûðû�þÿíú���÷ úíû�ú����û�í� � úò�úòûî��ñú� ôíù�úúõ÷õ üûú�ÿÿ��
þ�ù��� � ÿ. ü�, ôýò�ÿû�� ÿòó� þø�ñ� ýûôðø�ñíÿõ� �÷� ôíþûîõ ùõþøòúú�� ÷ïíúÿûïû�� ��ø�þúûþÿ�2. 

 
1 Ï�þ��íþúõ��ÿòýù�úí��ôíôïõ�íö�÷íó�ÿ	���û��ûú�Úòöùíú��ï�ï�ùíÿýõ���ð�þÿõúõ�ô�ùòÿû��ýûôïõú�ÿõ�÷ïíúÿûï��
þÿíÿõþÿõ�ú�� ùò�íú�÷�� �� ÷ïíúÿûï�� ÿòûý��� ïõù�ý�ïíúú���Úíÿûù�þÿ	�Øíúñí�� î�ï ïùûÿõïûïíúõö� úòùûóøõï�þÿ��
ûüõþ�� þ÷øíñûïû�� þõþÿòùõ� ôí�ñûüûùûðû�� ïò÷ÿûý�� þÿíú��� ÿûîÿû��ïõø	ûïû����ú÷���� [Density matrix, 2023]��ßûó�
ùûÿõïí�����ïòñòúú���õ��þüûý�ñúòúõ� üíý�î�øí�ý�ôúí��í�ûîøíþÿ���� ïõôúí�òúú���õ�ôíþÿûþ�ïíúú��úò�ÿûÿûóúõùõ��
à�ÿýòÿ	ûù��ÿûù��÷�ýþ��ÿòûýòÿõ�úû����ôõ÷õ�©×ïíúÿûïí�ùò�íú�÷í��Úòýòø�ÿõï�þÿþ	÷í�ÿòûý��ª��úíüõþíúûù��Øíúñí��
ôí���íþÿ��Âïðòúí�Ùõ�íöøûïõ�í�Ø���õ������ïõúûþ÷í��©Ïòøõ�õúõ�¡nm þ÷øíñí�ÿ	�ùíÿýõ���ð�þÿõúõ���òúòýðòÿõ��
úûù��üýòñþÿíïøòúú���Ûüõþ�þÿíú��þõþÿòùõ� ôí�ñûüûùûðû�� ÿí÷û��ùíÿýõ���î�ï��ïòñòúõö�úòôíøòóúû�Ø� Øíúñí� ��
á� Îøû�ûù �������ýû��ª�>Landau, Lifshitz, 1981, p. 41@��Ïüíñí��ï�û÷û���û�ÿ�ÿ�ôðíñíúõö úò��ûú�Úòöùíú��í�íùòýõ�
÷íúþ	÷õö���ôõ÷��ïòö�íýþ	÷ûðû�üû�ûñóòúú��áòø�÷þ Îøû����÷õö�þüýíïñ��úòôíøòóúû�ï�ñ�Øíúñí�����ûú�Úòöùíúí�
�ï�ï�ùíÿýõ���ð�þÿõúõ��density matrix���íøò�ÿ�ø	÷õ��������ýû����ã��úò�ôðûñóòú�þÿ	 ï�ñÿïûý��ÿ	þ����úõô���ïõñíú	���� 
2 Üûú�ÿÿ��÷ïíúÿûïû��ôíüø�ÿíúûþÿ����üû��ñú��ï�ñ�ú	ûðû�ïõ÷ûýõþÿûï��ÿ	þ����úí�÷ûï�ö���úí�÷ûïû-üûü�ø�ýúû��í÷ÿõ�
ïúûþÿ� ñûÿòüòý. Úíüýõ÷øíñ��ûþ	��÷�öûðû�úò�ûñíïúû�ýûô·�þúõï�ñûüõÿøõïõù��õÿí�íù�©Ú	�-Öûý÷�ßíöùþª�üýû�
�òþûý���ôõ÷õ�Ñíú�òø	�×íîíÿ��ô�Øòùíú ÷ûøòñó��ï�Ú	�-Öûý÷���Ùõ�ôïõ÷øõ�ñ�ùíÿõ��÷ûúþÿíÿ�ïíï�ï�ú���û��ú�ûý�
ùí����üýû�ûî·�÷ÿ�² þ÷íó�ùû��þ÷ø�ú÷í�úíüûøûïõú��üûïúí�² ÿí÷��õ��úí÷�ò�ù�þÿõÿ	þ��ï�ûî·�÷ÿ���Ôíüø�ÿíú�þÿ	�ûôúí�
�í����û��ò�úòüýíïõø	úû. Ôíüø�ÿíú��ûî·�÷ÿõ�úò�ùí�ÿ	�úòôíøòóúûðû��þú�ïíúú��ô�üòïúõùõ�ïøíþÿõïûþÿ�ùõ��Úíÿû�
ù�þÿ	�ïûúõ� �þú��ÿ	�øõ�ò��� ôï·�ô÷�� � ô� �ú�õùõ�ûî·�÷ÿíùõ, úíðûøûþõï��òö�üýû�òþûý (�õÿ� ôí [Overbye, 2022]). 
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Ûîõñïí����þ�÷�üúûþÿ��üûú�ÿ	 ùí�ÿ	��ò�ö��õý�ò�² ùòÿí��ôõ�úò�² ôúí�òúú���ïûúõ�ñûïûñ�ÿ	�
ùûóøõï�þÿ	� ýí��ûúíø	úûðû� ùõþøòúú�� ��ø�þúûþÿ��� ûî�ý�úÿûïíú�þÿ	� �� ýòô�ø	ÿíÿõïú�þÿ	�
ýí��ûúíø	úûðû� �ûø�ôù� �ñõï�� ÿí÷ûó� [ß�ðøû�� ����]). ßûó� ùòÿí��ôõ÷í� ÷ïíúÿûïû� ôíüø�ÿíúûþÿ�� ��
üýõöú�ÿúûù��þòúþ����ïõ�ïûù�ùòÿí��ôõ÷õ�ýí��ûúíø	úûðû��ûø�ôù��    

Üû-ÿýòÿ��� üûïúò ýûô·�þúòúú�� ùõþøòúûðû� ÒÜÝ-ò÷þüòýõùòúÿ�� ïõùíðí�� ïýí��ïíúú��
ûîû��ô·�þûïíúõ��ïõ�ï�ï�÷ïíúÿûïû����ø�þúûþÿ���Íîû��ùûóúí�þ÷íôíÿõ, �þÿûÿúõö ýòô�ø	ÿíÿ�ùíöóò�
ñòï·�úûþÿûø�ÿú	ûðû� ûîðûïûýòúú�� �	ûðû� ùõþøòúûðû� ò÷þüòýõùòúÿ� üûø�ðí�� �� ïõ�òýüúûù��
ïõôúíúú����ø�þúûþÿ��÷ïíúÿûïû-��ôõ�úû��ýòíø	úûþÿ�� 

 
ã�ø�þú�þÿ	�àú�ïòýþ�ù���Íøò÷þíúñýûï��ãò�ù�þÿýû, Îûù 

 
äõ��þú��ÿ	 üûñíø	����ôíðíø	úòúú��ïõþúûï÷��üýû���ø�þú�þÿ	�÷ïíúÿûïû��ýòíø	úûþÿ�? 
Í÷íñòù�÷ Íøò÷þíúñýûï�îøõô	÷û�ü·�ÿñòþ�ÿõ  ýû÷�ï�ÿûù��þÿïòýñó�ïíï, �û�� íÿûù��ðòø���

úòùí�� ñïû�� òøò÷ÿýûú�ï�� í� �� ©ñïûòøò÷ÿýûúª�� �÷õö� �ÿïûý��ÿ	þ�� ô� ñïû�� òøò÷ÿýûú�ï� �� ô� �÷ûðû�
ûñõú�íîû�ñïí�òøò÷ÿýûúõ�ùûó�ÿ	�î�ÿõ�ïõñ�øòú���íøò��÷õö�úò�þ÷øíñí�ÿ	þ��ô�ñïû��òøò÷ÿýûú�ï��
Üû�þúòúú�� ïøíþÿõïûþÿòö� íÿûù�ï�� ùûøò÷�ø� ö� �ú�õ�� þõþÿòù�� �÷�� ù�þÿ�ÿ	� �� þûî�� îíðíÿû�
òøò÷ÿýûú�ï���ý�úÿ��ÿ	þ��úí�ÿí÷ûù�����ôï·�ô÷����û�ïûúõ�ôøõïí�ÿ	þ����üòïú���ñú�þÿ	��ñò�úòùí��
û÷ýòùõ��òøò÷ÿýûú�ï� Ïûúõ�üýûþÿû�úò� �þú��ÿ	��÷� �úñõï�ñ�íø	ú����û�í�î� ��ÿ�þúû�ïôí�ùûñ�����
ûî·�÷ÿõ, úíðûøû��ïíï ï�òúõö.  

ßûó� þ÷øíñûï�� �íþÿõúõ� íÿûùí� �� üûñ�îúõ�� ñû� ú	ûðû� þõþÿòù� úò� �ñòúÿõ�ú�� ïõ��ñúõù�
÷ûùüûúòúÿíù�� ôû÷ýòùí� ï�ø	úõù òøò÷ÿýûúíù�� Ïûúõ� úò� �� úò� ÿ�ø	÷õ� úòôíøòóúõùõ�� í� ö�
ï�ññ�ø	úõùõ� ÿûîÿû�� ÿû�úû� ÷íó��õ�� �ÿïûý��ÿ	 úò� ùúûóõú�� û÷ýòùõ� ïôí�ùûôíøòóúõ��
ûî·�÷ÿ�ï� í� ûþûîøõï�� ÷ïíúÿûï�� �ñú�þÿ	� Ñíúõö ïõþúûïû÷� þÿûþ��ÿ	þ�� þõþÿòù�� þÿïûýòúõ�� úò�
ÿ�ø	÷õ��ô�òøò÷ÿýûú�ï��í�ö��ô��ûÿûú�ï��î�ñ	-�÷õ��ù�÷ýû�íþÿõúû÷��Úíï�ÿ	�î�ñ��õ�ýûôüûñ�øòúõùõ�
�� üýûþÿûý�-�íþ��� ïûúõ� úò� ïÿýí�í�ÿ	� þïû�� �ñú�þÿ	�� �ïø��ÿ	� þûîû�� úòüûñ�ø	ú� ÷ïíúÿûï��
��ø�þú�þÿ	� ûñúò���øò��Ô�ûðø�ñ��úí��ò ïõþøûïø�ïíúú��úí�÷�ÿíøÿ «ï�ññ�øòú� �íþÿõú÷õ üûïûñ�ÿ	�
þòîò��÷�ûñúò ��øòª úíþíùüòýòñ�ïõðø�ñí�ÿ	 úò�îòúÿòóúõùõ��í�úò ôûïþ�ù�÷ûýò÷ÿúõùõ. 

©Äþú�ïíúú��þï�ÿ��úò��÷�ùúûóõúõ��í��÷���÷�ú�òïûù��ü�ñþ�ù÷��úòüûñ�ø	úû����ø�þúûþÿ�����
úíöî�ø	�� ôúí���õù��úíöî�ø	��ýòíø	úõù� � ñûþÿûï�ýúõù�ûî·�÷ÿõïúõù��í÷ÿûùª����� ÿòô�� ô�
ñý�ðû�� üûøûïõúõ� ��-�� ýû÷�ï� ùõú�øûðû� þÿûø�ÿÿ�� ý�ôúûî��úû� ûî�ý�úÿûï�ïíï� ôúíúõö�
�÷ýí�úþ	÷õö���øûþû��úí�÷õ� Äïíú�Ôí�íýûïõ��ãò�ù�þÿýû� [ãò�ùõþÿýû, 2019, þ� 29]. à�ÿí÷ûù��
ôï·�ô÷�� ï�ú� úíðûøû��ïíï úòûî��ñú�þÿ	� ûîùòóòúú�� ôíþÿûþûïúûþÿ�� úíöôíðíø	ú��ûðû� üûú�ÿÿ��
ùúûóõúõ� ÿí÷� þíùû� úíöôíðíø	ú��õù� �� ñûüûïú�ø	úõù� üû� ï�ñúû�òúú�� ñû� ú	ûðû� üûú�ÿÿ�ù�
�ñõúûðû �÷�úò-ùúûóõúõ. Í��õý�ò, ò�ò÷ÿõïúò�ûþ�ðúòúú����ø�þúûðû àú�ïòýþ�ù��ùí��þüõýíÿõþ��
úí� ýòøòïíúÿúò� ÿ�ö� �õ� �ú��ö� üýûîøòùú�ö� þõÿ�í���� ôíþÿûþ�ïíúú�� �þ���� þ�÷�üúûþÿ��
��øûþû�þ	÷õ�� ÿí� úí�÷ûïõ�� üûú�ÿ�öúõ�� ôíþûî�ï�� ñïû�ñõúõù� ûþòýñ�ù �÷û� ïõþÿ�üí� ���
��úñíùòúÿíø	úí�üíýí �ñõï��ÿí÷ûó�>ß�ðøû������, þþ� 47-48, 51-52]). 

Íùòýõ÷íúþ	÷õö�ÿòûýòÿõ÷�Ñòï�ñ�Îûù�ï�ñûùõö��þòýòñ��ú�ûðû��ÿõù���û�úí�üû�íÿ÷����-��
ýû÷�ï�ùõú�øûðû� þÿûø�ÿÿ�� ïñíøû�ùûñõ��÷�ïíï�ùõþøòúõö�ÒÜÝ-ò÷þüòýõùòúÿ� �� ÿõù�üûþüýõ�ï�
ïõïûñ�� úòý�ïúûþÿòö� Îòøøí�� à� ïõñíú�ö� ïóò� �� ����� ýû��� ÷úõô�� ©ã�ø�þú�þÿ	� �� üýõ�ûïíúõö�
üûý�ñû÷ª� ï�ú� üû÷íôíï�� �û� «þíùí� úí�÷í� ïõùíðí�� úûïûðû� úò-�ýíðùòúÿíýúûðû� þï�ÿûðø�ñ�ª��
ßýíñõ��öúõö� ü�ñ��ñ�� �ý�úÿûïíúõö� úí� ýûô÷øíñíúú�� þï�ÿ�� úí� úòôíøòóúû� �þú����� þ÷øíñûï��� ��
þ��íþú�ö���ôõ���üýí����úò�ñ�óò��þü��úû��ì÷���ÿòûý���ï�ñúûþúûþÿ���ÿí÷�����÷ïíúÿûï�ö�ÿòûý���ÿ��
üûú�ÿÿ�� �û þ�ûüø��ÿ	� úòüûñ�ø	ú�� ��ø�þú�þÿ	� àú�ïòýþ�ù�� �undivided wholeness of the 
universe���ôíîòôüò�õøõ î úíîíðíÿû�ïüûý�ñ÷ûïíú��õö��ø���ûþùõþøòúú��üýõýûñõ�ýòíø	úûþÿ��
[Bohm, 2002, p. xiii].   

àú�ïòýþ�ù úò� �� þ���ø	úõù� �� üûôîíïøòúõù� î�ñ	-�÷ûðû� ý���� �ñõúõù ² ôíïñ�÷õ 
�õþòø	úõù ÷ýõÿõ�úõù þÿ�ñ��ù ï�òúú��Òøòíÿ�ï ñíúò� ÿïòýñóòúú��ñíïúû úò� ïõ÷øõ÷í��úíï�ÿ	 
ÿòûýòÿõ�úûðû� þ�ùú�ï��� Ýíôûù� ô� ÿõù�� àú�ïòýþ�ù� úò ôïûñõÿ	þ�� ñû� ùúûóõúõ û÷ýòùõ��

 
Ôðíñ���õ� �û�í�îõ�úíïòñòú��ýíú��ò ù�ý÷�ïíúú��Ðòðòø���øòð÷û� ôýûô�ù�ÿõ���û� ÿ�ÿ��òýòô�üûú�ÿÿ�� ôíüø�ÿíúûþÿ� 
þ�ûüø��ÿ	þ� úò�ùúûóõúõ�úòôíøòóúõ��ýòíø�ö� ô� �ùíúòúÿúõùõ� �ù� ïøíþÿõïûþÿ�ùõ� ��úò� þíùûñûþÿíÿú�� òøòùòúÿõ�
÷øíþõ�úõ��ùò�íú�ôù�ï��í�úòï�ññ�ø	ú���íþÿõúõ���ø�þúõ��þõþÿòù� 
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ñòùû÷ý�ÿûïõ��íÿûù�ï�ÿí� ���úòô�õþøòúúõ��÷ûùî�úí��ö��íðýòðíÿ�ï��þÿïûý�ïíúõ��ôí�ñûüûùûðû��
©ùûÿ�ôû÷� �� þõøª�� Üòýòï�ý÷í� ñíúûðû ÿïòýñóòúú� ÿýõïí�� ñûÿòüòý: ò÷þüòýõùòúÿõ� Íþüò��
×øí�ôòýí � ãíöø�úðòýí øòóíÿ	�þíùò����	ûù��ý��õ��. Ï ÿí÷ûù��ôï·�ô÷��ïõ÷ûúíúò�ñûþø�ñóòúú� 
©ôø	ûÿ�� �� üíñ�úú�ª� üûú�ÿÿ�� ÷ïíúÿûïû�� ôíüø�ÿíúûþÿ��� �÷� � ûî�ý�úÿ�ïíúú� Îûýûù� üûú�ÿÿ� 
��ø�þúûðû� �ïõ�í �õ� ñûþ�ðú�ÿ�� Íøò÷þíúñýûïõù�� ãò�ù�þÿýûù� �� Îûùûù� �ôíðíø	úòúú�, 
ü�ñÿïòýñó��ÿ	 öûðû �þÿõúú�þÿ	��Î�ø	�ò�ÿûðû���þò��ò ÷ûú÷ýòÿúû�ôîíðí��� ÷íýÿõú� Ïþòþï�ÿ� �÷�
ñ�öþúû� ��ø�þúûþÿ����û�ïõðø�ñí��úûï�ÿú	û��ýòïûø���öúû� ôíù�úû� ö�þ	ûðûñú��üûü�ø�ýúûðû 
þï�ÿûðø�ñ��� ñ�þ��Ñòùû÷ýõÿí� 

 
Ûþúûïú��ïõþúûï÷õ 

 
Ò÷þüø�÷í��� üûú�ÿÿ�� ÷ïíúÿûïû�� ôíüø�ÿíúûþÿ�� ïõñí�ÿ	þ�� ûñú���� ô� úòûî��ñúõ�� �ùûï�

ýûô÷ýõÿÿ�� �� ýòíø�ôí���� ýòïûø���öúûðû� üûÿòú��íø�� ÷ïíúÿûïû�� ùò�íú�÷õ� ñø�� ��ôõ÷õ� ÿí 
��øûþû�����ñø���÷�þúûðû�ûþ��íþúòúú��þï�ÿûðø�ñ�. 

Ñû ûüõþ� ��ôõ�úû��ýòíø	úûþÿ��üûú�ÿÿ��ôíüø�ÿíúûþÿ����úõô÷� üû��ñúõ��ï�ñ�ú	ûðû��ï�ï�
åýòñ�úðòý���þÿíÿÿ��1935 ýû÷���üýõþï��òú�ö�ùõþøòúûù� ÒÜÝ-ò÷þüòýõùòúÿ�� Ôí����� þÿíÿÿò��
ÿòýù�ú� ©ôíüø�ÿíú�þÿ	ª� �� ï�ñüûï�ñúò� üûú�ÿÿ�� îòôüûþòýòñú	û üûï·�ô�ïíøûþ� ô� ñïûùí�
�íýí÷ÿòýúõùõ� ûþûîøõïûþÿ�ùõ� ùíÿòùíÿõ�úûðû� ûüõþ�� ÷ïíúÿûïû�� ýòíø	úûþÿ��� üû-üòý�ò��
þ÷øíñûïõù�÷ïíúÿûïû��þõþÿòùõ�úò�ùûóúí�üýõüõþíÿõ�óûñúõ���ïõø	ûïõ����ú÷��ö����üû-ñý�ðò��
�ïõø	ûïí���ú÷����þ÷øíñúû��þõþÿòùõ�úò�ü�ññí�ÿ	þ���í÷ÿûýõôí����� 

Üûú�ÿÿ�� ôíüø�ÿíúûþÿ�� ïõ÷øõ÷íúò ñû� óõÿÿ�� úòûî��ñú�þÿ�� �÷ûþ	� üû�þúõÿõ� þ�ÿÿ�ïò�
ï�ñ�õøòúú�� ûüõþ�� ÷ïíúÿûïûðû� �ÿïûýòúú�� ûñ� �þÿíøòúûðû� ï� üíýíñõðù�� ÷øíþõ�úû�� ��ôõ÷õ�
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ïóò� ñû� �	ûðû� ñûñí�ÿ	þ�� ��óûý�ñúí� ôíüø�ÿíú�þÿ	� ôíüø�ÿ�ïíúú�� þÿíú�ï� �õ� ��� üýòñþÿíïøòú	��
Ï÷íôíúí� þ�÷�üú�þÿ	� ïýò�ÿ�-ýò�ÿ þ�ûñõÿ	� ñû� ùûñòø�� àú�ïòýþ�ù�� ôí� Ñòùû÷ýõÿûù� ² �÷�
îòô÷�úò�úû��ùúûóõúõ� û÷ýòùõ��úòôù�úúõ�� íÿûù�ï�� ý�ôú�� þüûø��òúú�� �÷õ��üûýûñó��ÿ	� �þò�
ýûôùí�ÿÿ��þï�ÿ�� 
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þõþÿòùíùõª�åýòñ�úðòý� óûñúûðû� ýíô�� úò� ïõ÷ûýõþÿíï� ÿòýù�ú� ©ôíüø�ÿíú�þÿ	ª� �� üû��ñú�� ï�ñ�
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Úòöùíúí. Ïõ÷ûýõþÿûï���õ ñíú� ÿòýù�úõ� (�� üûú�ÿÿ�), �ûú� Úòöùíúí� ôí� ÷�ø	÷í� ýû÷�ï� ñû�
åýòñ�úðòýí��í÷ÿõ�úû�üòýòñîí�õï� ÿ��öûðû ôúí��ñ÷õ�� �÷�� �� ����� ýû��� ïõ÷øõ÷íøõ� ñû�óõÿÿ��
üûú�ÿÿ�� ôíüø�ÿíúûþÿ�� �� ÿ� ü�� Î�ø	�ò� ÿûðû�� öûðû� ýòô�ø	ÿíÿõ� ü�ñðûÿ�ïíøõ� �� ï�ñùûï�� ï�ñ�
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ôíüø�ÿíúûþÿ��ÿû�û�ï�ùõþøòúú� þ÷øíñúõ��÷ïíúÿûïõ��þõþÿòù����ûú�Úòöùíúí�óûñúû��üûÿýòîõ�
úò�ïõúõ÷íøû� ßûó���üûú�ÿ�öúûù��íüíýíÿ����ôõ�úû� úí�÷õ�ïûúõ�úò���îòô�ùûïúû�úòûî��ñúõùõ� 

Üûý�ïú�ø	úõö� íúíø�ô� ýòô�ø	ÿíÿ�ï� ÿòûýòÿõ�úõ�� þÿ�ñ�ö�åýòñ�úðòýí���ûú�Úòöùíúí� ��
Øíúñí�� ôýò�ÿû�� ïòñò��üû-üòý�ò�� ñû� üûñûøíúú�� ��ïøòúú�� þ÷øíñúû�� ÷ïíúÿûïû�� þõþÿòùõ� �÷�
÷ïíô�ùò�íú��úûðû� íðýòðíÿ� ï� ñ�þ�� þÿíÿÿ�� åýòñ�úðòýí� ����� ýû÷��� Üû-ñý�ðò�� üòýò÷ûúøõïò�
ûî�ý�úÿ�ïíúú��ôúí�ûñõÿ	�úò�ÿ�ø	÷õ�úòôï�ñú�þÿ	�þ÷øíñúû��÷ïíúÿûïû��þõþÿòùõ�ñû�íðýòðíÿ���í�ö����
ûî·�÷ÿõïúí� ��ø�þú�þÿ	�� ßûó� ��ø�þú�þÿ	� üýõÿíùíúúí� úò� ÿ�ø	÷õ� ÷ïíúÿûïõù� �ïõ�íù�� úí� �ûù��
úíðûøû��ïíï�Îûý�� í�ö� ÷ïíúÿûïõù� þõþÿòùíù� þíùõù�üû� þûî���üûôí� ïõù�ý�ïíúú�ù. à��	ûù��
ïõüíñ÷� ïûúí� þ�ûüø��ÿ	þ��� þòýòñ� �ú�ûðû�� �òýòô� üûú�ÿÿ�� þ�ù����� íîû� ôù��íúûðû� þÿíú���
Üûú�ÿÿ��ôíüø�ÿíúûþÿ���ôíüø�ÿíúûðû�þÿíú���÷ úíû�ú����û�í� ��úò úòûî��ñú� ôíù�úúõ÷õ üûú�ÿÿ��
þ�ù��� �� ÿ� ü��� ôýò�ÿû�� ÿòó� þø�ñ� ýûôðø�ñíÿõ� �÷� úí�÷ûï�� ôíþûîõ ùõþøòúú�� ÷ïíúÿûïû��
��ø�þúûþÿ�. Ûîõñïí���� þ�÷�üúûþÿ��üûú�ÿ	 ùí�ÿ	 �ò�ö��õý�ò� ² ùòÿí��ôõ�úò� ² ôúí�òúú���
ïûúõ� ñûïûñ�ÿ	� ùûóøõï�þÿ	� ýí��ûúíø	úûðû� ùõþøòúú�� ��ø�þúûþÿ��� ûî�ý�úÿûïíú�þÿ	� ��
ýòô�ø	ÿíÿõïú�þÿ	� ýí��ûúíø	úûðû� �ûø�ôù��� ßûó� ùòÿí��ôõ÷í� ÷ïíúÿûïû�� ôíüø�ÿíúûþÿ�� ��
üýõöú�ÿúûù��þòúþ����ïõ�ïûù ùòÿí��ôõ÷õ�ýí��ûúíø	úûðû��ûø�ôù�� 
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ABSTRACT 
Concept of quantum entanglement, its role in physics, philosophy, and in updating general 

worldview are studied in this article. It is pointed out that Schrodinger introduced this concept and some 
derivatives from it into description of physical reality in the 1935 article in the context of discussion 
around the Einstein-Podolsky-Rosen thought experiment, but in the related 1936 publication he did not 
use them. Taking into account the concepts of a mixture and statistical operator, which were introduced 
by von Neumann and borrowed by Schrödinger, it is shown that the concept of entanglement is not 
necessary in quantum mechanics unconditionally. At a certain moment of development of the complex 
quantum systems theory, this concept and its derivatives served as not very successful substitutes for the 
concepts of a mixture, situation of a mixture. 
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concludes that imagination of a complex quantum system as a quasi-mechanical aggregate was gradually 
being overcome; its objective wholeness was being substantiated instead. Therefore, wholeness is inherent 
not only to quantum phenomena, but also to quantum systems by itself, objectively. By the essence, just 
the attempt to think this circumstance had brought into life the concept of quantum entanglement. The 
concept of a mixture and its substitutes ² the concepts of entangled state, entanglement, etc. ² have not 
only the scientific but some metaphysical meaning as well: they prove the possibility of rational thinking of 
wholeness, the reasonableness and effectiveness of rational holism. Therefore, the metaphysics of 
quantum entanglement in its correct understanding is a manifestation of the rational holism metaphysics. 

Complete explanation of the Einstein-Podolsky-Rosen thought experiment requires consideration 
of both these appearances of the quantum wholeness. One can say the essential result of long-term 
discussion of the EPR experiment is the exhaustive recognition of the quantum reality wholeness. 

A row of generalizations achieved by A. Alexandrov, I. Tsekhmistro, and D.Bohm are 
considered. Together with the completed study of the concept of quantum entanglement or Bohr's 
substantiation of the concept of undivided quantum phenomenon, they support irreducibility of physical 
reality, the Universe in general to any set of Democritian atoms and their countless combinations, 
aggregates. All this enriches and improves the understanding of the Universe as a real wholeness. Perhaps, 
this understanding will be newest substitution for the hitherto popular worldview in the spirit of 
Democritus. 

Keywords: quantum entanglement, Einstein-Podolsky-Rosen thought experiment, wholeness of quantum system, 
wholeness of the Universe, rational holism, worldview. 
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