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ДО МЕТОДИКИ АКТУАЛІЗАЦІЇ ОСНОВНИХ ТАКСАЦІЙНИХ 
ПОКАЗНИКІВ ДЕРЕВОСТАНІВ  

ТВЕРДОЛИСТЯНИХ ДЕРЕВНИХ ВИДІВ УКРАЇНИ

О. П. БАЛА, ɤаɧдɢдаɬ ɫɿɥьɫьɤɨɝɨɫɩɨдарɫьɤɢɯ ɧауɤ, дɨцеɧɬ 
https://orcid.org/0000-0001-6538-8876, e-mail: bala@nubip.edu.ua 

ɇацɿɨɧаɥьɧɢɣ уɧɿɜерɫɢɬеɬ ɛɿɨреɫурɫɿɜ  ɿ ɩрɢрɨдɨɤɨрɢɫɬуɜаɧɧɹ ɍɤраʀɧɢ

Ȼеɡɩерерɜɧе  ɥɿɫɨɜɩɨрɹдɤуɜаɧɧɹ,  ɹɤ  ɨдɢɧ  ɿɡ  ɦеɬɨдɿɜ  ɜɩɨрɹдɤуɜаɧɧɹ  ɥɿɫɨɜɨɝɨ ɮɨɧду 
ɤраʀɧɢ,  ɧа  ɜɿдɦɿɧу  ɜɿд  ɛаɡɨɜɨɝɨ, ɦаɽ  ɧɢɡɤу  ɩереɜаɝ,  ɹɤɿ  ɩередуɫɿɦ  ɧадаɸɬь ɦɨɠɥɢɜɿɫɬь 
ɨɬрɢɦаɬɢ ɧаɣɛɿɥьɲ ɩɨɜɧу ɬа дɨɫɬɨɜɿрɧу ɿɧɮɨрɦацɿɸ ɩрɨ ɫуɱаɫɧɢɣ ɫɬаɧ ɥɿɫɨɜɨɝɨ ɮɨɧ-
ду, ɨɫɤɿɥьɤɢ ɩередɛаɱаɽ ɳɨрɿɱɧе ɨɧɨɜɥеɧɧɹ ɬаɤɫацɿɣɧɢɯ даɧɢɯ ɩрɨ ɥɿɫɨɜɢɣ ɮɨɧд ɍɤраʀɧɢ. 
Ɍɜердɨɥɢɫɬɹɧɿ  дереɜɧɿ  ɜɢдɢ  �дуɛ,  ɹɫеɧ,  ɛуɤ,  ɝраɛ ɬа  ɿɧɲɿ�  ɩɨɫɿдаɸɬь  ɨɫɨɛɥɢɜе ɦɿɫце 
ɫеред уɫɿɯ, ɳɨ ɡрɨɫɬаɸɬь ɧа ɬерɢɬɨрɿʀ ɍɤраʀɧɢ, ɬа ɡаɣɦаɸɬь ɦаɣɠе �� � ɩɥɨɳ ɥɿɫɨɜɢɯ 
дɿɥɹɧɨɤ,  ɜɤрɢɬɢɯ ɥɿɫɨɜɨɸ рɨɫɥɢɧɧɿɫɬɸ. Ɂа  даɧɢɦɢ ɨɫɬаɧɧьɨɝɨ  дерɠаɜɧɨɝɨ  ɨɛɥɿɤу  ɥɿɫɿɜ 
ɫɬаɧɨɦ  ɧа  �  ɫɿɱɧɹ  ����  р.  ɫеред ɬɜердɨɥɢɫɬɹɧɢɯ  дереɜɧɢɯ  ɜɢдɿɜ  ɩереɜаɠаɸɬь  ɧаɫа-
дɠеɧɧɹ дуɛа ɡɜɢɱаɣɧɨɝɨ ± ��,� � ɩɥɨɳɿ ɜɫɿɯ ɬɜердɨɥɢɫɬɹɧɢɯ дереɜɧɢɯ ɜɢдɿɜ, ɛуɤ ɥɿɫɨ-
ɜɢɣ ± ��,� �, ɝраɛ ɡɜɢɱаɣɧɢɣ ± �,� � ɬа ɹɫеɧ ɡɜɢɱаɣɧɢɣ, ɳɨ ɮɨрɦуɽ ɩереɜаɠɧɨ ɦɿɲаɧɿ 
ɧаɫадɠеɧɧɹ  ɡ  дуɛɨɦ. Сɢɫɬеɦɧɢɣ  ɩɿдɯɿд  дɨ  еɮеɤɬɢɜɧɨɝɨ  ɜɢрɿɲеɧɧɹ  ɩрɨɛɥеɦɢ  ɜедеɧɧɹ 
ɛеɡɩерерɜɧɨɝɨ  ɥɿɫɨɜɩɨрɹдɤуɜаɧɧɹ  ɩɨɬреɛуɽ  рɨɡрɨɛɥеɧɧɹ  ɨɛ¶ɽɤɬɢɜɧɢɯ ɦеɬɨдɿɜ  ɿ  ɦаɬе-
ɦаɬɢɱɧɢɯ ɦɨдеɥеɣ  аɤɬуаɥɿɡацɿʀ  ɨɫɧɨɜɧɢɯ ɬаɤɫацɿɣɧɢɯ  ɨɡɧаɤ  ɥɿɫɨɫɬаɧɿɜ.  В  ɍɤраʀɧɿ  дɥɹ 
ɩрɨɜедеɧɧɹ аɤɬуаɥɿɡацɿʀ ɬаɤɫацɿɣɧɢɯ ɩараɦеɬрɿɜ дереɜɨɫɬаɧɿɜ рɨɡрɨɛɥеɧɨ дɜɿ ɦеɬɨдɢ-
ɤɢ ɳɨдɨ ɩрɨɝɧɨɡу  ʀɯ рɨɫɬу. ɉерɲа ɛаɡуɽɬьɫɹ ɧа ɦɨдеɥɸɜаɧɧɿ ɜɿдɫɨɬɤа ɩɨɬɨɱɧɨɝɨ ɩрɢ-
рɨɫɬу дереɜɨɫɬаɧу  ɡа  ɫередɧьɨɸ ɜɢɫɨɬɨɸ ɬа  ɡаɩаɫɨɦ,  друɝа  ±  ɧа  рɨɡрɨɛɥеɧɢɯ  дɢɧа-
ɦɿɱɧɢɯ  ɛɨɧɿɬеɬɧɢɯ ɲɤаɥаɯ  ɿ ɬаɛɥɢцɹɯ  ɯɨду  рɨɫɬу  дɥɹ ɦɨдаɥьɧɢɯ  ɧаɫадɠеɧь. Меɬɨɸ 
рɨɛɨɬɢ ɽ ɜдɨɫɤɨɧаɥеɧɧɹ ɦеɬɨдɢɱɧɢɯ ɩɿдɯɨдɿɜ дɨ ɦɨдеɥɸɜаɧɧɹ ɩрɨɝɧɨɡу рɨɫɬу ɨɫɧɨɜɧɢɯ 
ɬаɤɫацɿɣɧɢɯ  ɩɨɤаɡɧɢɤɿɜ  дереɜɨɫɬаɧɿɜ  ɡа  друɝɨɸ ɦеɬɨдɢɤɨɸ. ɍ  реɡуɥьɬаɬɿ  ɩрɨɜедеɧɢɯ 
дɨɫɥɿдɠеɧь ɛуɥɨ ɡаɩрɨɩɨɧɨɜаɧɨ дɥɹ ɦɨдеɥɸɜаɧɧɹ ɩрɨɝɧɨɡу рɨɫɬу ɡа ɜɫɿɦа ɬаɤɫацɿɣɧɢɦɢ 
ɨɡɧаɤаɦɢ ɜɢɤɨрɢɫɬɨɜуɜаɬɢ ɧɨɜе уɧɿɮɿɤɨɜаɧе ɫɩɿɜɜɿдɧɨɲеɧɧɹ ɬаɤɫацɿɣɧɨɝɨ ɩɨɤаɡɧɢɤа рɿɤ 
уɩеред дɨ цьɨɝɨ ɠ ɩɨɤаɡɧɢɤа ɡараɡ, ɩɨɦɧɨɠеɧɨɝɨ ɧа ɜɿɤ дереɜɨɫɬаɧу. ɐе даɥɨ ɦɨɠɥɢɜɿɫɬь 
ɩɿд ɱаɫ ɦɨдеɥɸɜаɧɧɹ ɨɩɢɫаɬɢ ɡɦɿɧɢ ɜ рɨɫɬɿ ɡа ɨɫɧɨɜɧɢɦɢ ɬаɤɫацɿɣɧɢɦɢ ɩɨɤаɡɧɢɤаɦɢ ɡ 
ɦаɣɠе аɛɫɨɥɸɬɧɨɸ ɬɨɱɧɿɫɬɸ �ɤɨеɮɿцɿɽɧɬ деɬерɦɿɧацɿʀ ɨɬрɢɦаɧɢɯ ɦɨдеɥеɣ ɫɬаɧɨɜɢɬь 
�,��. Ɉɬрɢɦаɧе дɥɹ ɩрɨɝɧɨɡуɜаɧɧɹ рɨɫɬу рɿɜɧɹɧɧɹ ɦаɽ ɨдɧаɤɨɜɢɣ ɜɢд дɥɹ дереɜɨɫɬаɧɿɜ 
уɫɿɯ дереɜɧɢɯ ɜɢдɿɜ, рɿɡɧɨɝɨ ɩɨɯɨдɠеɧɧɹ, ɫɤɥаду ɬа ɤɥаɫɿɜ ɛɨɧɿɬеɬу.

Ключові слова: ɩрɨɝɧɨɡ рɨɫɬу, ɦаɬеɦаɬɢɱɧɿ ɦɨдеɥɿ, ɦɨдаɥьɧɿ дереɜɨɫɬаɧɢ, ɩɨɯɨд-
ɠеɧɧɹ дереɜɨɫɬаɧɿɜ, ɧеɥɿɧɿɣɧа реɝреɫɿɹ.

Актуальність� Ɂɚɛɟɡɩɟɱɟɧɧɹ ɩɨɫɬɭɩɨ�
ɜɨɝɨ ɩɟɪɟɯɨɞɭ ɞɨ ɜɟɞɟɧɧɹ ɝɨɫɩɨɞɚɪɸɜɚɧ�
ɧɹ ɧɚ ɡɚɫɚɞɚɯ ɫɬɚɥɨɝɨ ɭɩɪɚɜɥɿɧɧɹ� ɛɟɡɩɟ�
ɪɟɪɜɧɨɝɨ� ɪɚɰɿɨɧɚɥɶɧɨɝɨ� ɧɟɜɢɫɧɚɠɥɢɜɨɝɨ 

ɥɿɫɨɤɨɪɢɫɬɭɜɚɧɧɹ ɬɚ ɩɨɤɪɚɳɟɧɧɹ ɹɤɿɫɧɨɝɨ 
ɫɤɥɚɞɭ ɥɿɫɿɜ ɽ ɨɞɧɢɦ ɿɡ ɨɫɧɨɜɧɢɯ ɡɚɜɞɚɧɶ 
ɫɭɱɚɫɧɨɝɨ ɥɿɫɨɜɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɍɤɪɚʀɧɢ� 
ȼɢɤɨɧɚɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɜɞɚɧɶ ɩɨɬɪɟɛɭɽ 
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ɧɟ ɥɢɲɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɨɦɩɥɟɤɫɭ ɡɚɯɨɞɿɜ 
ɿɡ ɪɨɡɲɢɪɟɧɨɝɨ ɜɿɞɬɜɨɪɟɧɧɹ ɥɿɫɨɜɢɯ ɪɟ�
ɫɭɪɫɿɜ� ɞɨɝɥɹɞɭ ɡɚ ɧɢɦɢ ɬɚ ɨɯɨɪɨɧɢ� ɚ ɣ 
ɭɞɨɫɤɨɧɚɥɟɧɧɹ ʀɯ ɨɛɥɿɤɭ� ɬɚɤɫɚɰɿɣɧɨʀ 
ɨɰɿɧɤɢ ɬɚ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɞɥɹ ɩɨɞɚɥɶɲɨ�
ɝɨ ɹɤɿɫɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɭɩɪɚɜɥɿɧɧɹ 
ɥɿɫɨɜɢɦ ɝɨɫɩɨɞɚɪɫɬɜɨɦ ɤɪɚʀɧɢ�

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɡɧɚɱɟɧɢɯ ɡɚɜɞɚɧɶ 
ɨɫɨɛɥɢɜɟ ɡɧɚɱɟɧɧɹ ɦɚɽ ɩɪɨɛɥɟɦɚ ɬɟɨɪɟ�
ɬɢɱɧɨɝɨ ɬɚ ɦɟɬɨɞɢɱɧɨɝɨ ɨɛʉɪɭɧɬɭɜɚɧɧɹ 
ɞɥɹ ɩɪɚɤɬɢɱɧɨʀ ɪɟɚɥɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɦɨɞɟ�
ɥɸɜɚɧɧɹ ɨɰɿɧɤɢ ɬɚ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɞɟɪɟ�
ɜɨɫɬɚɧɿɜ� ɳɨ ɞɚɽ ɡɦɨɝɭ ɨɬɪɢɦɭɜɚɬɢ ɧɟɨɛ�
ɯɿɞɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɣ ɬɚɤɫɚɰɿɣɧɿ 
ɧɨɪɦɚɬɢɜɢ ɭ ɜɢɝɥɹɞɿ ɛɨɧɿɬɟɬɧɢɯ ɲɤɚɥ� 
ɬɚɛɥɢɰɶ ɯɨɞɭ ɪɨɫɬɭ ɬɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ 
ɥɿɫɨɫɬɚɧɿɜ� ɚ ɬɚɤɨɠ ɦɨɞɟɥɟɣ ɩɪɨɝɧɨɡɭ�
ɜɚɧɧɹ ɡɦɿɧɢ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɭ 
ɩɪɨɰɟɫɿ ʀɯ ɪɨɫɬɭ�

ɋɬɜɨɪɟɧɧɹ ɟɥɟɤɬɪɨɧɧɨʀ ɛɚɡɢ ɞɚɧɢɯ 
©Ʌɿɫɨɜɢɣ ɮɨɧɞ ɍɤɪɚʀɧɢª� ɡɨɤɪɟɦɚ ɚɜɬɨ�
ɦɚɬɢɡɨɜɚɧɨʀ ɿɧɮɨɪɦɚɰɿɣɧɨ�ɤɚɪɬɨɝɪɚɮɿɱ�
ɧɨʀ ɫɢɫɬɟɦɢ ©ɍɩɪɚɜɥɿɧɧɹ ɥɿɫɨɜɢɦɢ ɪɟ�
ɫɭɪɫɚɦɢª �ɍɅɊ�� ɡɭɦɨɜɢɥɨ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɿɜ ɨɛɥɿɤɭ ɥɿɫɿɜ� ɳɨ 
ɨɪɿɽɧɬɨɜɚɧɿ ɧɚ ɨɫɨɛɥɢɜɨɫɬɿ ɚɜɬɨɦɚɬɢɡɨ�
ɜɚɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɞɚɧɢɯ� 

Ɉɫɨɛɥɢɜɟ ɦɿɫɰɟ ɫɟɪɟɞ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ� 
ɳɨ ɡɪɨɫɬɚɸɬɶ ɧɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ� ɩɨ�
ɫɿɞɚɸɬɶ ɬɜɟɪɞɨɥɢɫɬɹɧɿ �ɞɭɛ� ɹɫɟɧ� ɛɭɤ� 
ɝɪɚɛ ɬɚ ɿɧɲɿ�� ɹɤɿ ɡɚɣɦɚɸɬɶ ɦɚɣɠɟ �� � 
ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɩɥɨɳɿ ɥɿɫɨɜɢɯ ɞɿɥɹɧɨɤ� 
ɜɤɪɢɬɢɯ ɥɿɫɨɜɨɸ ɪɨɫɥɢɧɧɿɫɬɸ� ɬɚ ɦɚɸɬɶ 
ɜɚɠɥɢɜɟ ɟɤɨɥɨɝɿɱɧɟ ɬɚ ɝɨɫɩɨɞɚɪɫɶɤɟ ɡɧɚ�
ɱɟɧɧɹ� Ɂɚ ɞɚɧɢɦɢ ɨɫɬɚɧɧɶɨɝɨ ɞɟɪɠɚɜɧɨ�
ɝɨ ɨɛɥɿɤɭ ɥɿɫɿɜ ɫɬɚɧɨɦ ɧɚ � ɫɿɱɧɹ ���� ɪ� 
ɫɟɪɟɞ ɬɜɟɪɞɨɥɢɫɬɹɧɢɯ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ 
ɩɟɪɟɜɚɠɚɸɬɶ ɧɚɫɚɞɠɟɧɧɹ ɞɭɛɚ ɡɜɢɱɚɣ�
ɧɨɝɨ ± ���� � ɩɥɨɳɿ ɜɫɿɯ ɬɜɟɪɞɨɥɢɫɬɹɧɢɯ 
ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ �ɡ ɧɢɯ ���� � ɧɚɫɿɧɧɽɜɨ�
ɝɨ ɬɚ ���� � ± ɜɟɝɟɬɚɬɢɜɧɨɝɨ ɩɨɯɨɞɠɟɧ�
ɧɹ�� ɛɭɤ ɥɿɫɨɜɢɣ ± ���� �� ɝɪɚɛ ɡɜɢɱɚɣ�
ɧɢɣ ± ��� � �+DQGERRN RI WKH IRUHVW IXQG 
RI 8NUDLQH� ������ ɑɢɫɬɿ ɡɚ ɫɤɥɚɞɨɦ ɹɫɟ�
ɧɟɜɿ ɧɚɫɚɞɠɟɧɧɹ ɬɪɚɩɥɹɸɬɶɫɹ ɞɭɠɟ ɪɿɞɤɨ 
���� � ɡɚɝɚɥɶɧɨʀ ɩɥɨɳɿ ɧɚɫɚɞɠɟɧɶ ɡ ɭɱɚɫ�
ɬɸ ɹɫɟɧɚ�� ɰɟɣ ɜɢɞ ɽ ɫɭɩɭɬɧɿɦ ɿ ɡɪɨɫɬɚɽ 
ɩɟɪɟɜɚɠɧɨ ɡ ɞɭɛɨɦ ����� � ɩɥɨɳ� ɚɛɨ 

ɫɬɜɨɪɸɽ ɦɿɲɚɧɿ ɧɚɫɚɞɠɟɧɧɹ� ɞɟ ɜɿɧ ɽ ɝɨ�
ɥɨɜɧɨɸ ɩɨɪɨɞɨɸ ɧɚ ���� � ɡɚɝɚɥɶɧɨʀ 
ɩɥɨɳɿ ɧɚɫɚɞɠɟɧɶ ɡ ɭɱɚɫɬɸ ɹɫɟɧɚ �%DOD� 
������

Ȼɟɡɩɟɪɟɪɜɧɟ ɥɿɫɨɜɩɨɪɹɞɤɭɜɚɧɧɹ� ɹɤ 
ɨɞɢɧ ɿɡ ɦɟɬɨɞɿɜ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɥɿɫɨɜɨɝɨ 
ɮɨɧɞɭ ɤɪɚʀɧɢ� ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɛɚɡɨɜɨɝɨ� 
ɦɚɽ ɧɢɡɤɭ ɩɟɪɟɜɚɝ� ɹɤɿ ɩɟɪɟɞɭɫɿɦ ɞɚɸɬɶ 
ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɬɢ ɧɚɣɛɿɥɶɲ ɩɨɜɧɭ ɬɚ 
ɞɨɫɬɨɜɿɪɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɫɭɱɚɫɧɢɣ 
ɫɬɚɧ ɥɿɫɨɜɨɝɨ ɮɨɧɞɭ� ɨɫɤɿɥɶɤɢ ɩɟɪɟɞɛɚ�
ɱɚɽ ɳɨɪɿɱɧɟ ɨɧɨɜɥɟɧɧɹ ɬɚɤɫɚɰɿɣɧɢɯ ɞɚ�
ɧɢɯ ɩɪɨ ɥɿɫɨɜɢɣ ɮɨɧɞ ɍɤɪɚʀɧɢ �+LUV� 
1RYDN� 	 .DVKSRU� ������ ɉɨɝɥɢɛɥɟɧɟ 
ɜɢɜɱɟɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɪɨɫɬɭ ɦɨɞɚɥɶ�
ɧɢɯ ɥɿɫɨɫɬɚɧɿɜ ɦɚɽ ɨɫɨɛɥɢɜɟ ɡɧɚɱɟɧɧɹ 
ɩɿɞ ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ ɛɟɡɩɟɪɟɪɜɧɨɝɨ ɥɿɫɨ�
ɜɩɨɪɹɞɤɭɜɚɧɧɹ� ɨɫɤɿɥɶɤɢ ɜɨɧɨ ɜɪɚɯɨɜɭɽ 
ɧɟ ɥɢɲɟ ɫɭɱɚɫɧɢɣ ɫɬɚɧ ɧɚɫɚɞɠɟɧɶ� ɚ ɿ ʀɯ 
ɡɦɿɧɭ ɜ ɞɢɧɚɦɿɰɿ� ɋɢɫɬɟɦɚ ɛɟɡɩɟɪɟɪɜɧɨ�
ɝɨ ɥɿɫɨɜɩɨɪɹɞɤɭɜɚɧɧɹ ɦɿɫɬɢɬɶ ɩɿɞɫɢɫɬɟ�
ɦɭ ɚɤɬɭɚɥɿɡɚɰɿʀ �ɨɧɨɜɥɟɧɧɹ� ɞɚɧɢɯ ɥɿɫɨ�
ɜɨɝɨ ɮɨɧɞɭ� ɹɤɚ ɩɨɬɪɟɛɭɽ ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ 
ɧɨɪɦɚɬɢɜɿɜ ɞɥɹ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɧɚɫɚ�
ɞɠɟɧɶ� 

Ɉɞɧɿɽɸ ɿɡ ɜɚɠɥɢɜɢɯ ɫɤɥɚɞɨɜɢɯ ɨɰɿɧɤɢ 
ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɧɚɫɚɞɠɟɧɶ ɬɚ ɩɪɨɝɧɨɡɭ 
ʀɯ ɪɨɫɬɭ ɽ ɫɬɜɨɪɟɧɧɹ ɧɨɪɦɚɬɢɜɿɜ ɩɪɨɞɭɤ�
ɬɢɜɧɨɫɬɿ ɥɿɫɨɫɬɚɧɿɜ� ɝɨɥɨɜɧɢɦɢ ɿɡ ɧɢɯ ɽ 
ɬɚɛɥɢɰɿ ɯɨɞɭ ɪɨɫɬɭ ɞɥɹ ɦɨɞɚɥɶɧɢɯ ɞɟɪɟ�
ɜɨɫɬɚɧɿɜ� Ⱦɚɧɿ ɬɚɛɥɢɰɿ ɞɚɸɬɶ ɡɦɨɝɭ ɜɿɞɨ�
ɛɪɚɡɢɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ɞɢɧɚɦɿɤɢ ɬɚ ɩɪɨɰɟ�
ɫɿɜ ɪɨɫɬɭ ɭ ɯɚɪɚɤɬɟɪɧɢɯ ɥɿɫɨɫɬɚɧɚɯ� ɚ 
ɬɚɤɨɠ ɨɰɿɧɢɬɢ ɪɟɡɭɥɶɬɚɬɢ ɜɟɞɟɧɧɹ ɝɨɫ�
ɩɨɞɚɪɫɬɜɚ� ɚɧɚɥɿɡɭɸɱɢ ʀɯ ɫɬɚɧ� Ɍɚɛɥɢɰɿ 
ɯɨɞɭ ɪɨɫɬɭ ɞɥɹ ɦɨɞɚɥɶɧɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ 
ɫɥɭɝɭɸɬɶ ɜɢɯɿɞɧɢɦ ɦɚɬɟɪɿɚɥɨɦ ɞɥɹ ɪɨɡ�
ɪɨɛɥɟɧɧɹ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɩɪɨɝɧɨ�
ɡɭ ɪɨɫɬɭ ɥɿɫɨɫɬɚɧɿɜ ɡɚ ɨɫɧɨɜɧɢɦɢ ɬɚɤɫɚ�
ɰɿɣɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ� 

ɋɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ ɞɨ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢ�
ɪɿɲɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɩɪɨɛɥɟɦɢ ɩɨɬɪɟɛɭɽ 
ɪɨɡɪɨɛɥɟɧɧɹ ɨɛ¶ɽɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɬɚ ɦɚ�
ɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɚɤɬɭɚɥɿɡɚɰɿʀ ɨɫɧɨ�
ɜɧɢɯ ɬɚɤɫɚɰɿɣɧɢɯ ɨɡɧɚɤ ɥɿɫɨɫɬɚɧɿɜ� ɇɚɭ�
ɤɨɜɚ ɨɛʉɪɭɧɬɨɜɚɧɿɫɬɶ ɬɚɤɢɯ ɦɨɞɟɥɟɣ 
ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɜɢɡɧɚɱɚɽ ɬɨɱɧɿɫɬɶ ɩɪɨ�
ɝɧɨɫɬɢɱɧɢɯ ɨɰɿɧɨɤ ɫɬɚɧɭ ɥɿɫɨɜɢɯ ɧɚɫɚ�
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ɞɠɟɧɶ� ɡɦɿɫɬ ɬɚ ɨɛɫɹɝɢ ɩɪɨɟɤɬɧɢɯ ɝɨɫɩɨ�
ɞɚɪɫɶɤɢɯ ɡɚɯɨɞɿɜ� ɡɨɤɪɟɦɚ ɪɭɛɨɤ� 
ɩɨɜ¶ɹ ɡɚɧɢɯ ɿɡ ɜɟɞɟɧɧɹɦ ɥɿɫɨɜɨɝɨ ɝɨɫɩɨ�
ɞɚɪɫɬɜɚ ɬɚ ɪɭɛɨɤ ɝɨɥɨɜɧɨɝɨ ɤɨɪɢɫɬɭɜɚɧɧɹ�

Аналіз останніх досліджень та пу-
блікацій. ɋɢɫɬɟɦɚ ɚɤɬɭɚɥɿɡɚɰɿʀ ɥɿɫɨɜɨɝɨ 
ɮɨɧɞɭ ɜɯɨɞɢɬɶ ɞɨ ɫɤɥɚɞɭ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ 
ɿɧɮɨɪɦɚɰɿɣɧɨ�ɤɚɪɬɨɝɪɚɮɿɱɧɨʀ ɫɢɫɬɟɦɢ 
ɍɅɊ ɿ ɽ ɨɫɧɨɜɧɨɸ ɭ ɩɪɨɜɟɞɟɧɧɿ ɜɫɿɯ ɪɨɡ�
ɪɚɯɭɧɤɿɜ� ɳɨ ɫɬɨɫɭɸɬɶɫɹ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 
ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɥɹɰɿɣɧɨʀ ɛɚɡɢ ɞɚɧɢɯ 
©ɉɨɜɢɞɿɥɶɧɚ ɬɚɤɫɚɰɿɣɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɥɿɫɭª �ɊȻȾ ɉɌɏɅ�� ɉɨɽɞɧɚɧɧɹ  ɊȻȾ 
ɉɌɏɅ ɿɡ ɤɨɦɩɥɟɤɫɨɦ ɩɪɨɝɪɚɦɧɢɯ ɿ ɬɟɯ�
ɧɿɱɧɢɯ ɡɚɫɨɛɿɜ ɭ ɫɭɤɭɩɧɨɫɬɿ ɡɚɛɟɡɩɟɱɭɸɬɶ 
ɫɬɜɨɪɟɧɧɹ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɸ ɿɧɮɨɪɦɚɰɿɣ�
ɧɢɯ ɫɢɫɬɟɦ ɧɚɤɨɩɢɱɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ� ɳɨ 
ɧɚɞɯɨɞɹɬɶ ɜɿɞ ɞɟɤɿɥɶɤɨɯ ɞɠɟɪɟɥ� ʀʀ ɨɧɨɜ�
ɥɟɧɧɹ� ɤɨɪɢɝɭɜɚɧɧɹ ɬɚ ɛɚɝɚɬɨɰɿɥɶɨɜɟ ɜɢ�
ɤɨɪɢɫɬɚɧɧɹ �&DWDORJ RI DSSOLFDWLRQ 
VRIWZDUH� ������ Ɉɫɧɨɜɨɸ ɊȻȾ ɉɌɏɅ ɽ 
ɦɚɬɟɪɿɚɥɢ ɥɿɫɨɿɧɜɟɧɬɚɪɢɡɚɰɿʀ ɦɢɧɭɥɢɯ 
ɪɨɤɿɜ� ɓɨɪɿɱɧɟ ɨɧɨɜɥɟɧɧɹ ɛɚɡɢ ɞɚɧɢɯ 
ɩɪɨɜɨɞɢɬɶɫɹ ɡ ɞɜɨɯ ɞɠɟɪɟɥ�
� ɩɨɬɨɱɧɿ ɡɦɿɧɢ ɭ ɥɿɫɨɜɨɦɭ ɮɨɧɞɿ� ɹɤɿ 

ɜɢɡɧɚɱɚɸɬɶ ɲɥɹɯɨɦ ɩɪɨɜɟɞɟɧɧɹ ɧɚ�
ɬɭɪɧɨʀ ɬɚɤɫɚɰɿʀ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɭ ɤɨɠ�
ɧɨɦɭ ɩɿɞɩɪɢɽɦɫɬɜɿ ɭ ɬɚɤɢɯ ɥɿɫɨɜɢɯ 
ɞɿɥɹɧɤɚɯ� ɩɪɢɣɧɹɬɿ ɞɨ ɫɤɥɚɞɭ ɥɿɫɨɜɨ�
ɝɨ ɮɨɧɞɭ� ɞɿɥɹɧɤɢ� ɭ ɹɤɢɯ ɡɦɿɧɢɥɚɫɶ 
ɤɚɬɟɝɨɪɿɹ ɡɟɦɟɥɶ� ɧɚɫɚɞɠɟɧɧɹ� ɳɨ ɩɨ�
ɫɬɪɚɠɞɚɥɢ ɭɧɚɫɥɿɞɨɤ ɫɬɢɯɿɣɧɨɝɨ 
ɥɢɯɚ� ɩɨɠɟɠ� ɦɚɫɨɜɨɝɨ ɪɨɡɦɧɨɠɟɧɧɹ 
ɯɜɨɪɨɛ ɿ ɲɤɿɞɧɢɤɿɜ� ɜɢɞɿɥɢ� ɞɟ ɭ ɩɨ�
ɬɨɱɧɨɦɭ ɪɨɰɿ ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ ɥɿɫɨɝɨɫ�
ɩɨɞɚɪɫɶɤɿ ɡɚɯɨɞɢ �6KYHWV� ������

� ɭ ɧɚɫɚɞɠɟɧɧɹɯ� ɞɟ ɧɟ ɜɿɞɛɭɥɨɫɹ ɧɿɹ�
ɤɢɯ ɡɦɿɧ� ɤɪɿɦ ɩɪɢɪɨɞɧɢɯ ɩɪɨɰɟɫɿɜ 
ɪɨɫɬɭ� ɩɪɨɜɨɞɹɬɶ ɚɤɬɭɚɥɿɡɚɰɿɸ ɬɚɤɫɚ�
ɰɿɣɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɪɨɡɪɨɛɥɟɧɢɯ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ 
ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ�
Ʉɪɿɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɚɤɬɭɚɥɿɡɚɰɿʀ 

ɫɬɚɧɭ ɥɿɫɨɜɨɝɨ ɮɨɧɞɭ� ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟ�
ɥɿ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɜɿɞɤɪɢɜɚɸɬɶ ɰɿɥɭ ɧɢɡ�
ɤɭ ɩɪɨɝɪɚɦɧɢɯ ɩɪɨɞɭɤɬɿɜ ɞɥɹ ɨɩɬɢɦɿɡɚɰɿʀ 
ɜɟɞɟɧɧɹ ɥɿɫɨɜɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɡɚ ɭɦɨɜɢ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɿɦɿɬɚɰɿɣɧɨɝɨ ɦɨ�

ɞɟɥɸɜɚɧɧɹ� ɉɪɢɤɥɚɞɨɦ ɬɚɤɢɯ ɤɨɦɩɥɟɤɫɿɜ 
ɽ ɪɿɡɧɿ ɿɧɮɨɪɦɚɰɿɣɧɿ ɫɢɫɬɟɦɢ� ɡɨɤɪɟɦɚ 
ɫɢɫɬɟɦɢ ɩɿɞɬɪɢɦɤɢ ɩɪɢɣɧɹɬɬɹ ɭɩɪɚɜɥɿɧ�
ɫɶɤɢɯ ɪɿɲɟɧɶ� Ɉɫɧɨɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɢɯ 
ɩɪɨɝɪɚɦɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ± ɪɨɡɪɨɛɥɟɧɧɹ ɬɚ 
ɚɧɚɥɿɡ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɿɜ ɫɢɫɬɟɦ ɜɟɞɟɧɧɹ 
ɥɿɫɨɜɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ� ɍ ɫɜɿɬɿ ɲɢɪɨɤɟ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɬɪɢɦɚɥɢ ɫɢɫɬɟɦɢ ɞɥɹ ɞɨɜ�
ɝɨɫɬɪɨɤɨɜɨɝɨ ɚɧɚɥɿɡɭ� ɜ ɨɫɧɨɜɿ ɹɤɢɯ� ɡɚ�
ɡɜɢɱɚɣ� ɥɟɠɚɬɶ ɬɚɤɿ ɟɥɟɦɟɧɬɢ�
� ɦɨɞɟɥɿ ɪɨɫɬɭ ɿ ɪɨɡɜɢɬɤɭ ɨɤɪɟɦɨɝɨ ɞɟ�

ɪɟɜɚ�
� ɦɨɞɟɥɿ ɜɩɥɢɜɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞ�

ɨɜɢɳɚ�
� ɦɨɞɟɥɶ ɞɢɮɟɪɟɧɰɿɚɰɿʀ ɨɤɪɟɦɢɯ ɞɟɪɟɜ 

ɭ ɧɚɫɚɞɠɟɧɧɿ�
ɉɨɽɞɧɚɧɧɹ ɰɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɞɚɽ ɦɨɠ�

ɥɢɜɿɫɬɶ ɪɨɡɪɨɛɢɬɢ ɦɨɞɟɥɿ ɪɨɫɬɭ ɿ ɪɨɡɜɢ�
ɬɤɭ ɧɚɫɚɞɠɟɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɩɥɢɜɭ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɤɨɧɤɭ�
ɪɟɧɬɧɨʀ ɛɨɪɨɬɶɛɢ ɜ ɧɚɫɚɞɠɟɧɧɿ ɦɿɠ ɨɤɪɟ�
ɦɢɦɢ ɞɟɪɟɜɚɦɢ� Ɍɚɤɿ ɫɢɫɬɟɦɢ ɯɚɪɚɤɬɟɪɢ�
ɡɭɸɬɶɫɹ ɞɨɫɢɬɶ ɜɢɫɨɤɨɸ ɬɨɱɧɿɫɬɸ 
ɩɪɨɝɧɨɡɭ� ɚɥɟ ɦɚɸɬɶ ɫɤɥɚɞɧɢɣ ɦɚɬɟɦɚ�
ɬɢɱɧɢɣ ɚɩɚɪɚɬ ɿ ɩɨɬɪɟɛɭɸɬɶ ɫɩɟɰɿɚɥɶɧɨ�
ɝɨ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ� ȼɿɞɩɨɜɿɞ�
ɧɨ� ɜɚɪɬɿɫɬɶ ɬɚɤɢɯ ɩɪɨɝɪɚɦɧɢɯ ɩɪɨɞɭɤɬɿɜ 
ɽ ɡɧɚɱɧɨɸ� ɬɨɠ ʀɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ 
ɫɬɜɨɪɟɧɧɹ ɩɥɚɧɿɜ ɜɟɞɟɧɧɹ ɝɨɫɩɨɞɚɪɫɬɜɚ 
ɧɚ ɡɧɚɱɧɢɯ ɬɟɪɢɬɨɪɿɹɯ ɚɛɨ ɡ ɧɚɭɤɨɜɨɸ 
ɦɟɬɨɸ�

ȱɧɲɿ ɫɢɫɬɟɦɢ ɩɿɞɬɪɢɦɤɢ ɩɪɢɣɧɹɬɬɹ 
ɪɿɲɟɧɶ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧ�
ɬɿɜ ± ɦɨɞɟɥɟɣ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɧɚɫɚɞɠɟɧ�
ɧɹ� ɪɭɛɨɤ ɞɨɝɥɹɞɭ� ɪɭɛɨɤ ɝɨɥɨɜɧɨɝɨ ɤɨ�
ɪɢɫɬɭɜɚɧɧɹ� ɜɢɯɨɞɭ ɞɟɪɟɜɢɧɢ ɜɿɞ ɪɿɡɧɢɯ 
ɜɢɞɿɜ ɤɨɪɢɫɬɭɜɚɧɧɹ� ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɩɨ�
ɩɟɪɟɞɧɿɯ� ɜɚɪɬɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɬɚɤɢɯ ɫɢɫ�
ɬɟɦ ɽ ɧɟɡɧɚɱɧɨɸ� ɨɫɧɨɜɧɚ ɝɚɥɭɡɶ ʀɯ  
ɜɢɤɨɪɢɫɬɚɧɧɹ ± ɪɨɡɪɨɛɥɟɧɧɹ ɩɥɚɧɿɜ ɦɟ�
ɧɟɞɠɦɟɧɬɭ ɥɿɫɨɜɢɯ ɪɟɫɭɪɫɿɜ ɞɥɹ ɧɟɡɧɚ�
ɱɧɢɯ ɡɚ ɩɥɨɳɟɸ ɩɿɞɩɪɢɽɦɫɬɜ�

ȼ ɍɤɪɚʀɧɿ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɚɤɬɭɚɥɿɡɚɰɿʀ 
ɬɚɤɫɚɰɿɣɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɟɪɟɜɨɫɬɚɧɿɜ ɪɨɡ�
ɪɨɛɥɟɧɨ ɞɜɿ ɦɟɬɨɞɢɤɢ ɳɨɞɨ ɩɪɨɝɧɨɡɭ ʀɯ 
ɪɨɫɬɭ� ɉɟɪɲɚ ɛɚɡɭɽɬɶɫɹ ɧɚ ɦɨɞɟɥɸɜɚɧɧɿ 
ɜɿɞɫɨɬɤɚ ɩɨɬɨɱɧɨɝɨ ɩɪɢɪɨɫɬɭ ɞɟɪɟɜɨɫɬɚɧɭ 
ɡɚ ɫɟɪɟɞɧɶɨɸ ɜɢɫɨɬɨɸ ɬɚ ɡɚɩɚɫɨɦ 
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�6WURFKLQVNL\� ������ ɚ ɬɚɤɨɠ ɡɚɝɚɥɶɧɨɜɿ�
ɞɨɦɢɯ ɮɨɪɦɭɥɚɯ ɥɿɫɨɜɨʀ ɬɚɤɫɚɰɿʀ ɬɚ ɜɢ�
ɤɨɪɢɫɬɚɧɧɿ ɞɟɹɤɢɯ ɬɚɛɥɢɱɧɢɯ ɞɚɧɢɯ ɹɤ 
ɧɨɪɦɚɬɢɜɧɢɯ� Ⱦɪɭɝɭ ɦɟɬɨɞɢɤɭ ɩɪɨɝɧɨɡɭ 
ɪɨɫɬɭ ɧɚɫɚɞɠɟɧɶ ɭɩɟɪɲɟ ɛɭɥɨ ɡɚɩɪɨɩɨ�
ɧɨɜɚɧɨ ɬɚ ɨɩɢɫɚɧɨ ɜ ɪɨɛɨɬɿ �/DN\GD� 	 
%DOD� ������ ɜɨɧɚ ɛɚɡɭɽɬɶɫɹ ɧɚ ɪɨɡɪɨɛɥɟ�
ɧɢɯ ɞɢɧɚɦɿɱɧɢɯ ɛɨɧɿɬɟɬɧɢɯ  ɲɤɚɥɚɯ ɿ 
ɬɚɛɥɢɰɹɯ ɯɨɞɭ ɪɨɫɬɭ ɞɥɹ ɦɨɞɚɥɶɧɢɯ ɧɚ�
ɫɚɞɠɟɧɶ� ɍ ɰɶɨɦɭ ɦɟɬɨɞɿ ɞɥɹ ɦɚɬɟɦɚɬɢɱ�
ɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɨɫɧɨ�
ɜɧɿ ɬɚɤɫɚɰɿɣɧɿ ɩɨɤɚɡɧɢɤɢ� ɬɚɤɿ ɹɤ� ɫɟɪɟɞɧɹ 
ɜɢɫɨɬɚ� ɫɟɪɟɞɧɿɣ ɞɿɚɦɟɬɪ� ɫɭɦɚ ɩɥɨɳ ɩɨ�
ɩɟɪɟɱɧɢɯ ɩɟɪɟɪɿɡɿɜ ɚɛɨ ɜɢɞɨɜɟ ɱɢɫɥɨ ɿ 
ɡɚɩɚɫ ɧɚ � ɝɚ� Ɂɚ ɨɫɧɨɜɭ ɦɨɞɟɥɸɜɚɧɧɹ 
ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɡɚ ɜɫɿɦɚ ɬɚɤɫɚɰɿɣɧɢɦɢ ɩɨ�
ɤɚɡɧɢɤɚɦɢ ɜɡɹɬɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɡɧɚɱɟɧɧɹ 
ɬɚɤɫɚɰɿɣɧɨɝɨ ɩɨɤɚɡɧɢɤɚ ɪɿɤ ɭɩɟɪɟɞ ɞɨ 
ɬɨɝɨ ɫɚɦɨɝɨ ɩɨɤɚɡɧɢɤɚ ɡɚɪɚɡ� ɉɪɨɞɨɜɠɟɧ�
ɧɹ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɞɟɪɟɜɨɫɬɚ�
ɧɿɜ ɡɚ ɰɿɽɸ ɦɟɬɨɞɢɤɨɸ ɬɚɤɨɠ ɩɪɨɜɨɞɢɥɢ 
ɿɧɲɿ ɧɚɭɤɨɜɰɿ �/DN\GD� 7HUHQWLHY� 	 
9DV\O\VK\Q� ����� /DN\GD� 	 $OHNVLLXN� 
����� /DN\GD� 	 $WDPDQFKXN� ����� 
/DN\GD� 	  9RORG\P\UHQNR� ����� /DN\GD� 
2ERUVND� %O\VKFK\N� 	 6PROLQ� ������

ɉɪɨɝɧɨɡ ɪɨɫɬɭ ɨɫɧɨɜɧɢɯ ɬɚɤɫɚɰɿɣɧɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɞɥɹ ɦɨɞɚɥɶɧɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ 
ɭ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɛɚɡɭɽɬɶɫɹ ɧɚ ɪɨɡ�
ɪɨɛɥɟɧɿɣ ɞɢɧɚɦɿɱɧɿɣ ɛɨɧɿɬɟɬɧɿɣ ɲɤɚɥɿ 
ɬɚ ɬɚɛɥɢɰɹɯ ɯɨɞɭ ɪɨɫɬɭ ɞɥɹ ɦɨɞɚɥɶɧɢɯ 
ɞɟɪɟɜɨɫɬɚɧɿɜ� Ɇɚɬɟɦɚɬɢɱɧɨɦɭ ɨɛɪɨɛɥɟɧ�
ɧɸ ɬɚ ɦɨɞɟɥɸɜɚɧɧɸ ɩɿɞɥɹɝɚɸɬɶ ɨɫɧɨɜɧɿ 
ɬɚɤɫɚɰɿɣɧɿ ɩɚɪɚɦɟɬɪɢ� ɹɤ�ɨɬ ɫɟɪɟɞɧɹ ɜɢ�
ɫɨɬɚ� ɫɟɪɟɞɧɿɣ ɞɿɚɦɟɬɪ� ɫɭɦɚ ɩɥɨɳ ɩɨ�
ɩɟɪɟɱɧɢɯ ɩɟɪɟɪɿɡɿɜ ɬɚ ɡɚɩɚɫ ɧɚ � ɝɚ� ȱɧɲɿ 
ɩɚɪɚɦɟɬɪɢ ɞɟɪɟɜɨɫɬɚɧɭ ɽ ɩɨɯɿɞɧɢɦɢ ɩɨ�
ɤɚɡɧɢɤɚɦɢ ɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɡɧɚɱɟɧɿ ɲɥɹ�
ɯɨɦ ɧɟɫɤɥɚɞɧɢɯ ɦɚɬɟɦɚɬɢɱɧɢɯ ɪɨɡɪɚɯɭɧ�
ɤɿɜ� ɡɨɤɪɟɦɚ ɰɟ ɫɬɨɫɭɽɬɶɫɹ ɿ ɩɪɨɝɧɨɡɭ 
ɱɚɫɬɢɧɢ ɞɟɪɟɜɨɫɬɚɧɭ� ɳɨ ɜɢɛɢɪɚɽɬɶɫɹ� 

Мета дослідження – ɭɞɨɫɤɨɧɚɥɟɧɧɹ 
ɦɟɬɨɞɢɱɧɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɦɨɞɟɥɸɜɚɧɧɹ 
ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɨɫɧɨɜɧɢɯ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨ�
ɤɚɡɧɢɤɿɜ ɞɟɪɟɜɨɫɬɚɧɿɜ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ 
ɚɤɬɭɚɥɿɡɚɰɿʀ ɛɚɡ ɞɚɧɢɯ ɥɿɫɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ�

Матеріали і методи дослідження. 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɜɢɤɨɪɢɫɬɨ�

ɜɭɜɚɥɢ ɞɚɧɿ ɪɨɡɪɨɛɥɟɧɢɯ ɬɚɛɥɢɰɶ ɯɨɞɭ 
ɪɨɫɬɭ ɞɥɹ ɦɨɞɚɥɶɧɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ ɬɜɟɪ�
ɞɨɥɢɫɬɹɧɢɯ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ �%DOD� ������ 
ɋɬɚɬɢɫɬɢɱɧɟ ɨɛɪɨɛɥɟɧɧɹ ɬɚ ɦɨɞɟɥɸɜɚɧ�
ɧɹ ɦɚɬɟɦɚɬɢɱɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɩɪɨɜɨɞɢɥɢ 
ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ɪɟɝɪɟɫɿɣɧɨɝɨ 
ɚɧɚɥɿɡɭ� ɚ ɫɚɦɟ ɮɭɧɤɰɿʀ ɧɟɥɿɧɿɣɧɨʀ ɪɟɝɪɟ�
ɫɿʀ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɩɚɤɟɬɚ ɩɪɢɤɥɚɞɧɢɯ 
ɩɪɨɝɪɚɦ ,%0 6366 6WDWLVWLFV� ȼ ɨɫɧɨɜɭ 
ɰɿɽʀ ɮɭɧɤɰɿʀ ɩɨɤɥɚɞɟɧɨ ɡɧɚɯɨɞɠɟɧɧɹ ɤɨ�
ɟɮɿɰɿɽɧɬɿɜ ɪɿɜɧɹɧɧɹ ɡɚ ɧɟɡɚɥɟɠɧɢɯ ɡɦɿɧ�
ɧɢɯ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɭ ɧɚɣɦɟɧɲɢɯ 
ɤɜɚɞɪɚɬɿɜ� Ⱦɥɹ ɚɧɚɥɿɡɭ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶ�
ɬɚɬɿɜ ɬɚ ʀɯ ɩɨɪɿɜɧɹɧɧɹ ɡɚɫɬɨɫɨɜɭɜɚɥɢ 
ɝɪɚɮɿɱɧɢɣ ɦɟɬɨɞ�

Результати дослідження та їх обго-
ворення. ȼɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɩɪɨɝɧɨ�
ɡɭ ɪɨɫɬɭ ɬɚ ɚɤɬɭɚɥɿɡɚɰɿʀ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨ�
ɤɚɡɧɢɤɿɜ� ɪɨɡɪɨɛɥɟɧɨɝɨ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ 
ɩɪɨɮ� Ⱥ� Ⱥ� ɋɬɪɨɱɢɧɫɶɤɨɝɨ �6WURFKLQVNL\� 
������ ɩɟɪɟɞɛɚɱɚɽ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɧɚɱɧɨʀ 
ɤɿɥɶɤɨɫɬɿ ɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ ɬɚ ɫɩɿɜ�
ɜɿɞɧɨɲɟɧɶ ɦɿɠ ɩɟɜɧɢɦɢ ɬɚɤɫɚɰɿɣɧɢɦɢ 
ɩɨɤɚɡɧɢɤɚɦɢ� ɳɨ ɭɫɤɥɚɞɧɸɽ ɩɪɨɜɟɞɟɧɧɹ 
ɪɨɡɪɚɯɭɧɤɿɜ� Ⱦɪɭɝɢɣ ɦɟɬɨɞ ɞɟɳɨ ɫɩɪɨ�
ɳɭɽ ɪɨɡɪɚɯɭɧɤɢ� ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɨɞɧɟ 
ɭɧɿɮɿɤɨɜɚɧɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɡɧɚɱɟɧɧɹ 
ɬɚɤɫɚɰɿɣɧɨɝɨ ɩɨɤɚɡɧɢɤɚ ɪɿɤ ɭɩɟɪɟɞ ɞɨ 
ɬɨɝɨ ɫɚɦɨɝɨ ɩɨɤɚɡɧɢɤɚ ɡɚɪɚɡ� Ɂɚɝɚɥɶɧɢɣ 
ɜɢɝɥɹɞ ɰɶɨɝɨ ɜɿɞɧɨɲɟɧɧɹ ɬɚɤɢɣ�
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ɞɟ Ɍ ± ɡɧɚɱɟɧɧɹ ɬɚɤɫɚɰɿɣɧɨɝɨ ɩɨɤɚɡɧɢɤɚ�
Ⱥ ± ɜɿɤ ɞɟɪɟɜɨɫɬɚɧɭ� ɐɟ ɫɩɿɜɜɿɞɧɨɲɟɧ�

ɧɹ ɦɨɠɟ ɛɚɡɭɜɚɬɢɫɹ ɧɚ ɞɚɧɢɯ ɛɭɞɶ�ɹɤɢɯ 
ɧɨɪɦɚɬɢɜɿɜ� ɬɚɛɥɢɰɶ ɿ ɲɤɚɥ� Ⱦɥɹ ɩɪɨɝɧɨ�
ɡɭɜɚɧɧɹ ɪɨɫɬɭ ɧɚɹɜɧɢɯ ɧɚɫɚɞɠɟɧɶ ɜɢɤɨ�
ɪɢɫɬɚɧɨ ɪɨɡɪɨɛɥɟɧɿ ɬɚɛɥɢɰɿ ɯɨɞɭ ɪɨɫɬɭ 
ɞɥɹ ɦɨɞɚɥɶɧɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ� ɳɨ ɜɪɚɯɨ�
ɜɭɸɬɶ ɛɿɨɥɨɝɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɪɨɫɬɭ ɤɨɠ�
ɧɨɝɨ ɞɟɪɟɜɧɨɝɨ ɜɢɞɭ� ɐɹ ɦɟɬɨɞɢɤɚ ɭɧɟ�
ɦɨɠɥɢɜɥɸɽ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɨɪɦɚɬɢɜɧɢɯ ɿ 
ɛɚɡɨɜɢɯ ɡɧɚɱɟɧɶ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ� 
ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɞɚɧɢɦ ɿɡ ɬɚɛɥɢɰɶ ɯɨɞɭ 
ɪɨɫɬɭ ɞɥɹ ɧɨɪɦɚɥɶɧɢɯ ɱɢ ɨɩɬɢɦɚɥɶɧɢɯ 
ɞɟɪɟɜɨɫɬɚɧɿɜ� Ɂɨɤɪɟɦɚ ɞɥɹ ɨɫɧɨɜɧɢɯ  
ɫɟɪɟɞɧɿɯ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɛɪɚɥɢ 
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ɦɨɞɟɥɿ ɬɚ ɪɨɡɪɚɯɭɧɤɢ� ɳɨ ɩɨɤɥɚɞɟɧɿ ɜ 
ɨɫɧɨɜɭ ɪɨɡɪɨɛɥɟɧɢɯ ɬɚɛɥɢɰɶ ɯɨɞɭ ɪɨɫɬɭ 
ɞɥɹ ɦɨɞɚɥɶɧɢɯ ɲɬɭɱɧɢɯ ɱɢɫɬɢɯ ɞɭɛɨɜɢɯ 
ɞɟɪɟɜɨɫɬɚɧɿɜ� ɉɨɬɿɦ� ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ 
ɪɨɡɪɚɯɨɜɚɧɿ ɩɨɤɚɡɧɢɤɢ ɡ ɿɧɬɟɪɜɚɥɨɦ ɜ 
� ɪɿɤ� ɩɨɱɢɧɚɸɱɢ ɡ ɜɿɤɭ �� ɪɨɤɿɜ� ɡɧɚ�
ɣɲɥɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 7A��/7A� ɬɨɛɬɨ ɜɿɞ�
ɧɨɲɟɧɧɹ ɡɧɚɱɟɧɶ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ 
ɭ ɜɿɰɿ �� ɿ �� ɪɨɤɿɜ� �� ɿ ��� �� ɿ �� ɿ ɬɚɤ 
ɞɚɥɿ ɞɨ ɜɿɤɭ ��� ɪɨɤɿɜ� Ƚɪɚɮɿɱɧɭ ɿɧɬɟɪ�
ɩɪɟɬɚɰɿɸ ɨɬɪɢɦɚɧɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɞɥɹ 
ɨɫɧɨɜɧɢɯ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ� ɳɨ 
ɜɯɨɞɹɬɶ ɞɨ ɬɚɛɥɢɰɶ ɯɨɞɭ ɪɨɫɬɭ ɞɥɹ  
ɦɨɞɚɥɶɧɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ� ɧɚɜɟɞɟɧɨ ɧɚ 
ɪɢɫ� �� ɉɨɤɚɡɚɧɨ� ɳɨ ɜɨɧɢ ɩɟɪɟɛɭɜɚɸɬɶ 
ɭ ɩɟɜɧɿɣ ɡɚɥɟɠɧɨɫɬɿ ɳɨɞɨ ɜɿɤɭ ɞɟɪɟɜɨ�
ɫɬɚɧɭ� Ʉɨɠɧɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɚɽ ɫɜɨʀ 
ɨɫɨɛɥɢɜɨɫɬɿ� ɹɤɿ ɩɟɪɟɜɚɠɧɨ ɩɪɨɹɜɥɹɸɬɶ�
ɫɹ ɜ ɦɨɥɨɞɨɦɭ ɜɿɰɿ� 

Ɂ ɞɚɧɢɯ ɪɢɫ� � ɦɨɠɟɦɨ ɩɪɨɫɬɟɠɢɬɢ� 
ɳɨ ɩɟɪɟɜɚɠɧɚ ɛɿɥɶɲɿɫɬɶ ɞɨɫɥɿɞɠɭɜɚɧɢɯ 
ɡɚɥɟɠɧɨɫɬɟɣ ɦɚɽ ɯɚɪɚɤɬɟɪ ɝɿɩɟɪɛɨɥɢ� 
ɬɨɛɬɨ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɜɿɤɭ ɩɨɫɬɭɩɨɜɨ 
ɫɩɚɞɚɽ ɬɚ ɧɚɛɥɢɠɭɽɬɶɫɹ ɞɨ ɨɞɢɧɢɰɿ� ɡɚ 
ɜɢɧɹɬɤɨɦ ɤɿɥɶɤɨɫɬɿ ɞɟɪɟɜ ɧɚ � ɝɚ ɬɚ ɩɨ�
ɤɚɡɧɢɤɚ ɜɢɞɨɜɨɝɨ ɱɢɫɥɚ� ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ 

ɭɫɿɯ ɿɧɲɢɯ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ� ɞɜɚ 
ɨɫɬɚɧɧɿ� ɜ ɧɚɬɭɪɚɥɶɧɢɯ ɜɟɥɢɱɢɧɚɯ� ɡɿ 
ɡɛɿɥɶɲɟɧɧɹɦ ɜɿɤɭ ɩɨɫɬɭɩɨɜɨ ɡɦɟɧɲɭɸɬɶ�
ɫɹ� ɬɨɞɿ ɹɤ ɿɧɲɿ� ɧɚɜɩɚɤɢ� ɡɛɿɥɶɲɭɸɬɶɫɹ� 
Ɉɬɪɢɦɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɡɚɝɚɥɨɦ ɦɚɬɟɦɚɬɢɱ�
ɧɨ ɨɩɢɫɚɬɢ ɧɟɫɤɥɚɞɧɨ� ɩɪɨɬɟ ɞɥɹ ɩɪɨ�
ɝɧɨɡɭɜɚɧɧɹ ɪɨɫɬɭ� ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɨɡɪɚ�
ɯɭɧɤɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɱɟɪɟɡ 
ɨɞɢɧ ɪɿɤ� ɜɚɠɥɢɜɢɦ ɽ ɧɚɣɛɿɥɶɲ ɬɨɱɧɿɲɟ 
ɨɩɢɫɚɬɢ ɜɯɿɞɧɿ ɞɚɧɿ� ɉɨɞɿɛɧɿ ɡɚɥɟɠɧɨɫɬɿ 
ɦɨɞɟɥɸɜɚɥɢ ɜ ɩɨɩɟɪɟɞɧɿɯ ɞɨɫɥɿɞɠɟɧɧɹɯ 
ɞɥɹ ɪɿɡɧɢɯ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ ɿɡ ɞɨɫɢɬɶ ɜɢ�
ɫɨɤɢɦ ɤɨɟɮɿɰɿɽɧɬɨɦ ɞɟɬɟɪɦɿɧɚɰɿʀ �ɩɨɧɚɞ 
������ �/DN\GD� 	 %DOD� ����� /DN\GD� 
7HUHQWLHY� 	 9DV\O\VK\Q� ����� /DN\GD� 	 
$OHNVLLXN� ����� /DN\GD� 	 $WDPDQFKXN� 
����� /DN\GD� 	 9RORG\P\UHQNR� ����� 
/DN\GD DW DO�� ������

Ɉɞɧɚɤ� ɹɤɳɨ ɞɨɫɥɿɞɠɭɜɚɧɟ ɫɩɿɜɜɿɞɧɨ�
ɲɟɧɧɹ ɩɟɪɟɦɧɨɠɢɬɢ ɧɚ ɜɿɤ �ɨɬɪɢɦɚɜɲɢ 

A
7

7

A

A �1 � ɬɚ ɜɿɞɨɛɪɚɡɢɬɢ ɣɨɝɨ ɜ ɞɢɧɚɦɿɰɿ� 

ɨɬɪɢɦɚɽɦɨ ɬɚɤɿ ɡɚɥɟɠɧɨɫɬɿ �ɪɢɫ� ���
Ɂ ɞɚɧɢɯ ɪɢɫ� � ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ� ɳɨ 

ɜɫɿ ɩɨɩɟɪɟɞɧɿ ɡɚɥɟɠɧɨɫɬɿ� ɳɨ ɦɚɥɢ ɪɿɡ�
ɧɢɣ ɯɚɪɚɤɬɟɪ� ɧɚɛɭɥɢ ɡɚɥɟɠɧɨɫɬɿ� ɞɭɠɟ 

Рис. 1. Ⱦɢɧɚɦɿɤɚ ɜɿɞɧɨɲɟɧɧɹ ɬɚɤɫɚɰɿɣɧɨɝɨ ɩɨɤɚɡɧɢɤɚ � ɪɿɤ ɭɩɟɪɟɞ ɞɨ ɰɶɨɝɨ 
ɫɚɦɨɝɨ ɩɨɤɚɡɧɢɤɚ ɧɚ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ �ɇ ± ɫɟɪɟɞɧɹ ɜɢɫɨɬɚ� D ± ɫɟɪɟɞɧɿɣ ɞɿɚɦɟɬɪ� 
N ± ɤɿɥɶɤɿɫɬɶ ɞɟɪɟɜ ɧɚ � ɝɚ� G ± ɫɭɦɚ ɩɥɨɳ ɩɟɪɟɪɿɡɿɜ ɧɚ � ɝɚ� F ± ɜɢɞɨɜɟ ɱɢɫɥɨ� 

0 ± ɡɚɩɚɫ ɧɚ � ɝɚ�



Ɉ. ɉ. Ȼаɥа

9ISSN 2664-4452«UKRAINIAN JOURNAL OF FOREST AND WOOD SCIENCE»Vol. 11, № 3, 2020

ɩɨɞɿɛɧɨʀ ɞɨ ɩɪɹɦɨʀ ɡ ɧɟɡɧɚɱɧɢɦɢ ɜɢɝɢ�
ɧɚɦɢ ɬɚ ɜɿɞɦɿɧɧɨɫɬɹɦɢ ɭ ɦɨɥɨɞɨɦɭ ɜɿɰɿ�

ɋɩɨɱɚɬɤɭ ɞɥɹ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɨɩɢɫɭ 
ɨɬɪɢɦɚɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ 
ɪɿɜɧɹɧɧɹ ɩɪɹɦɨʀ� ɳɨ ɦɚɽ ɬɚɤɢɣ ɜɢɝɥɹɞ�

AaaA
7

7

A

A ��
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1 �       ���

Ɋɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ� ɨɬɪɢɦɚɧɿ ɜɢ�
ɛɿɪɤɨɜɨ ɞɥɹ ɪɿɡɧɢɯ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ ɭ ɪɨɡ�
ɪɿɡɿ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɝɪɭɩ ɪɿɡɧɢɯ ɡɚ ɩɨɯɨ�
ɞɠɟɧɧɹɦ ɬɚ ɤɥɚɫɚɦɢ ɛɨɧɿɬɟɬɭ� ɩɨɤɚɡɚɥɢ� 
ɳɨ ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ ɜɚɪɿɸɽ ɭ ɦɟɠ�
ɚɯ ����� ± ������ ɳɨ ɡɚɝɚɥɨɦ ɽ ɩɪɢɣɧɹɬ�
ɧɢɦ� ɚɥɟ ɧɟ ɡɚɞɨɜɨɥɶɧɹɽ ɧɚɲɿ ɜɢɦɨɝɢ 
ɳɨɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɛɥɢɠɟɧɧɹ ɰɶɨɝɨ 
ɩɨɤɚɡɧɢɤɚ ɞɨ ɡɧɚɱɟɧɧɹ ������ Ⱦɥɹ ɛɿɥɶɲɨʀ 
ɝɧɭɱɤɨɫɬɿ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɨɩɢɫɭ 
ɨɬɪɢɦɚɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɛɭɥɨ ɜɢɪɿɲɟɧɨ 
ɜɢɤɨɪɢɫɬɚɬɢ ɪɿɜɧɹɧɧɹ ɬɚɤɨɝɨ ɬɢɩɭ�
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Ɋɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ ɡɚɫɜɿɞɱɢɥɢ� 
ɳɨ ɡɚ ɜɫɿɦɚ ɬɚɤɫɚɰɿɣɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ 
ɜ ɪɨɡɪɿɡɿ ɝɪɭɩ ɡɚ ɩɨɯɨɞɠɟɧɧɹɦ ɬɚ ɤɥɚɫɚ�
ɦɢ ɛɨɧɿɬɟɬɭ� ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 

ɫɤɥɚɜ ������ ɳɨ ɩɨɜɧɿɫɬɸ ɡɚɞɨɜɨɥɶɧɹɽ 
ɜɢɦɨɝɢ ɞɨ ɩɨɫɬɚɜɥɟɧɢɯ ɦɨɞɟɥɟɣ ɩɪɨɝɧɨ�
ɡɭ ɪɨɫɬɭ� 

Ɉɬɪɢɦɚɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ� ɹɤ ɿ 
ɩɨɩɟɪɟɞɧɿ� ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ ɰɶɨɦɭ ɩɪɢɧ�
ɰɢɩɿ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ� ɦɚɽ ɜɥɚɫɬɢɜɿɫɬɶ 
ɿɧɜɚɪɿɚɧɬɧɨɫɬɿ ɡɚ ɜɿɤɨɦ� ɉɿɫɥɹ ɨɫɬɚɬɨɱ�
ɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ� ɡɦɿɧɢɜɲɢ ɩɨɤɚɡɧɢɤ 
ɜɿɤɭ Ⱥ ɧɚ Ⱥ��� ɨɬɪɢɦɚɽɦɨ ɬɚɤɭ ɡɚɝɚɥɶɧɭ 
ɭɧɿɜɟɪɫɚɥɶɧɭ ɮɨɪɦɭɥɭ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ 
ɜɫɿɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡ�
ɧɢɤɿɜ� ɚ ɫɚɦɟ ɫɟɪɟɞɧɶɨʀ ɜɢɫɨɬɢ� ɫɟɪɟɞ�
ɧɶɨɝɨ ɞɿɚɦɟɬɪɚ� ɫɭɦɢ ɩɥɨɳ ɩɨɩɟɪɟɱɧɢɯ 
ɩɟɪɟɪɿɡɿɜ ɧɚ � ɝɚ ɿ ɡɚɩɚɫɭ ɧɚ � ɝɚ ɞɥɹ ɜɫɿɯ 
ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɬɜɟɪɞɨɥɢɫɬɹɧɢɯ ɞɟɪɟɜɧɢɯ 
ɜɢɞɿɜ�
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ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɮɭɧɤɰɿɸ ɧɟɥɿɧɿɣɧɨʀ 
ɪɟɝɪɟɫɿʀ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɩɚɤɟɬɚ ɩɪɢɤɥɚɞ�
ɧɢɯ ɩɪɨɝɪɚɦ ,%0 6366 6WDWLVWLFV� ɜɢɤɨ�
ɧɚɥɢ ɩɨɲɭɤ ɤɨɟɮɿɰɿɽɧɬɿɜ ɨɬɪɢɦɚɧɨʀ ɦɨ�
ɞɟɥɿ ��� ɜ ɪɨɡɪɿɡɿ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ� ɝɪɭɩ 
ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ ɡɚ ɩɨɯɨ�
ɞɠɟɧɧɹɦ ɬɚ ɫɤɥɚɞɨɦ� ɚ ɬɚɤɨɠ ɧɚɣɛɿɥɶɲ 
ɩɨɲɢɪɟɧɢɦɢ ɤɥɚɫɚɦɢ ɛɨɧɿɬɟɬɭ�

Рис. 2. Ⱦɢɧɚɦɿɤɚ ɜɿɞɧɨɲɟɧɧɹ ɬɚɤɫɚɰɿɣɧɨɝɨ ɩɨɤɚɡɧɢɤɚ � ɪɿɤ ɭɩɟɪɟɞ ɞɨ ɰɶɨɝɨ 
ɫɚɦɨɝɨ ɩɨɤɚɡɧɢɤɚ ɧɚ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ� ɩɨɦɧɨɠɟɧɨɝɨ ɧɚ ɜɿɤ ɞɟɪɟɜɨɫɬɚɧɭ  
�ɇ ± ɫɟɪɟɞɧɹ ɜɢɫɨɬɚ� D ± ɫɟɪɟɞɧɿɣ ɞɿɚɦɟɬɪ� N ± ɤɿɥɶɤɿɫɬɶ ɞɟɪɟɜ ɧɚ � ɝɚ�  
G ± ɫɭɦɚ ɩɥɨɳ ɩɟɪɟɪɿɡɿɜ ɧɚ � ɝɚ� F ± ɜɢɞɨɜɟ ɱɢɫɥɨ� 0 ± ɡɚɩɚɫ ɧɚ � ɝɚ�
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Ɏɪɚɝɦɟɧɬɢ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɨɜɟɞɟɧɢɯ 
ɪɨɡɪɚɯɭɧɤɿɜ ɞɥɹ ɡɚɩɚɫɭ ɧɚ � ɝɚ ɦɿɲɚɧɢɯ 
ɛɭɤɨɜɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ ɩɪɢɪɨɞɧɨɝɨ ɩɨɯɨ�
ɞɠɟɧɧɹ ȱ ɤɥɚɫɭ ɛɨɧɿɬɟɬɭ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɪɨɝɪɚɦɢ ,%0 6366 6WDWLVWLFV ɧɚɜɟɞɟɧɨ 
ɧɚ ɪɢɫ� ��

ȱɡ ɧɚɜɟɞɟɧɢɯ ɬɚɛɥɢɰɶ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɡ�
ɪɚɯɭɧɤɭ ɤɨɟɮɿɰɿɽɧɬɿɜ ɪɟɝɪɟɫɿʀ ɦɨɠɟɦɨ 
ɩɨɛɚɱɢɬɢ� ɳɨ ɜɟɪɯɧɹ ɬɚ ɧɢɠɧɹ ɦɟɠɿ ɞɨ�
ɜɿɪɱɨɝɨ ɿɧɬɟɪɜɚɥɭ ɜɚɪɿɚɰɿʀ ɤɨɟɮɿɰɿɽɧɬɿɜ 
ɪɿɜɧɹɧɧɹ ɦɚɸɬɶ ɨɞɧɚɤɨɜɢɣ ɡɧɚɤ� ɐɟ ɫɜɿɞ�
ɱɢɬɶ ɩɪɨ ɡɧɚɱɭɳɿɫɬɶ ɭɫɿɯ ɨɬɪɢɦɚɧɢɯ ɤɨ�
ɟɮɿɰɿɽɧɬɿɜ� ɨɫɤɿɥɶɤɢ ɜ ɦɟɠɿ ɞɨɜɿɪɱɨɝɨ 
ɿɧɬɟɪɜɚɥɭ ɧɟ ɩɨɬɪɚɩɥɹɽ ɡɧɚɱɟɧɧɹ ɧɭɥɹ� 
ɹɤɟ ɛ ɭɧɟɦɨɠɥɢɜɥɸɜɚɥɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɤɨɟɮɿɰɿɽɧɬɚ ɜ ɡɚɝɚɥɶɧɨɦɭ ɪɿɜɧɹɧɧɿ� Ɉɬɪɢ�
ɦɚɧɿ ɤɨɟɮɿɰɿɽɧɬɢ ɦɚɸɬɶ ɜɢɫɨɤɢɣ ɩɨɤɚɡ�
ɧɢɤ ɤɨɪɟɥɹɰɿʀ ɦɿɠ ɫɨɛɨɸ� ɳɨ ɡɚɫɜɿɞɱɭɽ 
ɨɞɧɨɪɿɞɧɿɫɬɶ ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɡɚɥɟɠɧɨɫɬɿ� 
ɋɭɦɚ ɤɜɚɞɪɚɬɿɜ ɡɚɥɢɲɤɿɜ ɭ ɞɢɫɩɟɪɫɿɣɧɨ�
ɦɭ ɚɧɚɥɿɡɿ ɞɭɠɟ ɧɚɛɥɢɠɟɧɚ ɞɨ ɧɭɥɹ� ɳɨ 
ɜ ɪɟɡɭɥɶɬɚɬɿ ɪɨɡɪɚɯɭɧɤɭ ɤɨɟɮɿɰɿɽɧɬɚ ɞɟ�
ɬɟɪɦɿɧɚɰɿʀ �R2� ɫɬɚɧɨɜɢɬɶ ������ Ⱦɥɹ ɜɫɿɯ 
ɿɧɲɢɯ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɿ ɞɟɪɟɜɧɢɯ 
ɜɢɞɿɜ ɪɟɡɭɥɶɬɚɬɢ ɨɬɪɢɦɚɧɨ ɚɧɚɥɨɝɿɱɧɿ� 

Ɉɬɪɢɦɚɧɿ ɤɨɟɮɿɰɿɽɧɬɢ ɪɿɜɧɹɧɧɹ ��� ɞɥɹ 
ɩɪɨɝɧɨɡɭ ɡɚɩɚɫɭ ɧɚ � ɝɚ ɞɥɹ ɛɭɤɨɜɢɯ ɞɟ�
ɪɟɜɨɫɬɚɧɿɜ ɩɪɢɪɨɞɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɜ ɪɨɡ�
ɪɿɡɿ ɤɥɚɫɿɜ ɛɨɧɿɬɟɬɭ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ� ��

əɤ ɫɜɿɞɱɚɬɶ ɞɚɧɿ ɬɚɛɥ� �� ɚɧɚɥɿɡ ɜɟɥɢ�
ɱɢɧ ɨɬɪɢɦɚɧɢɯ ɤɨɟɮɿɰɿɽɧɬɿɜ ɩɨɤɚɡɚɜ� ɳɨ 

ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɤɥɚɫɭ ɛɨɧɿɬɟɬɭ ɧɟɦɚɽ ɱɿɬ�
ɤɨʀ ɬɟɧɞɟɧɰɿʀ ɭ ɡɦɿɧɿ ʀɯɧɿɯ ɡɧɚɱɟɧɶ� ɳɨ 
ɩɪɨɫɬɟɠɭɽɬɶɫɹ ɞɥɹ ɜɫɿɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ 
ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɿ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ� 
ɐɟ ɜɿɞɯɢɥɹɽ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɪɿɜɧɸɜɚɬɢ 
ɤɨɟɮɿɰɿɽɧɬɢ ɦɨɞɟɥɿ ɡɚɥɟɠɧɨ ɜɿɞ ɤɥɚɫɭ 
ɛɨɧɿɬɟɬɭ� ɤɪɿɦ ɬɨɝɨ� ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ 
ɡɦɟɧɲɭɽɬɶɫɹ ɬɨɱɧɿɫɬɶ ɪɨɡɪɚɯɭɧɤɿɜ� Ɍɚ�
ɤɨɠ ɞɥɹ ɞɟɹɤɢɯ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ ɤɨɟɮɿɰɿ�
ɽɧɬ ɚ� ɧɚɛɭɜɚɽ ɧɭɥɶɨɜɨɝɨ ɡɧɚɱɟɧɧɹ� ɳɨ 
ɜɢɤɥɸɱɚɽ ɣɨɝɨ ɿɡ ɡɚɝɚɥɶɧɨʀ ɮɨɪɦɭɥɢ  
ɪɨɡɪɚɯɭɧɤɿɜ� ɐɟ ɿɧɨɞɿ ɜɿɞɛɭɜɚɽɬɶɫɹ ɞɥɹ 
ɞɟɹɤɢɯ ɤɥɚɫɿɜ ɛɨɧɿɬɟɬɭ ɭ ɜɟɝɟɬɚɬɢɜɧɢɯ  
ɦɿɲɚɧɢɯ ɞɭɛɨɜɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ ɬɚ ɜɟɝɟ�
ɬɚɬɢɜɧɢɯ ɱɢɫɬɢɯ ɝɪɚɛɨɜɢɯ ɩɪɢ ɩɪɨɝɧɨ�
ɡɭɜɚɧɧɿ ɡɚɩɚɫɭ ɧɚ � ɝɚ ɭ ɧɚɣɧɢɠɱɢɯ ɤɥɚ�
ɫɚɯ ɛɨɧɿɬɟɬɭ� 

ȼɪɚɯɨɜɭɸɱɢ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɨɬɪɢɦɚ�
ɧɢɯ ɧɨɪɦɚɬɢɜɿɜ� ɧɚɜɟɞɟɦɨ ɩɨɪɿɜɧɹɧɧɹ 
ɪɨɡɪɨɛɥɟɧɢɯ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɩɪɨ�
ɝɧɨɡɭ ɪɨɫɬɭ ɬɚ ɪɨɡɪɚɯɭɧɤɢ ɥɢɲɟ ɞɥɹ ɫɟ�
ɪɟɞɧɶɨʀ ɜɢɫɨɬɢ ɞɭɛɨɜɢɯ ɦɿɲɚɧɢɯ ɞɟɪɟɜɨ�
ɫɬɚɧɿɜ ɲɬɭɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɬɚ ɱɢɫɬɢɯ 
ɛɭɤɨɜɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ� ɞɥɹ ɹɤɢɯ ɛɭɥɨ ɪɨɡ�
ɪɨɛɥɟɧɨ ɬɚɛɥɢɰɿ ɯɨɞɭ ɪɨɫɬɭ ɞɥɹ ɦɨɞɚɥɶ�
ɧɢɯ ɧɚɫɚɞɠɟɧɶ �%DOD� ������

ɉɨɪɿɜɧɹɥɶɧɭ ɨɰɿɧɤɭ ɪɨɡɪɨɛɥɟɧɢɯ ɧɨɪ�
ɦɚɬɢɜɿɜ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɩɪɨɜɨɞɢɥɢ ɭ ɞɟ�
ɤɿɥɶɤɚ ɟɬɚɩɿɜ ɧɚ ɪɿɡɧɢɯ ɜɿɤɨɜɢɯ ɩɪɨɦɿɠ�
ɤɚɯ ɞɥɹ ȱ ɤɥɚɫɭ ɛɨɧɿɬɟɬɭ ɡɚ ɬɚɤɨɸ 
ɦɟɬɨɞɢɤɨɸ� Ȼɭɥɨ ɜɢɞɿɥɟɧɨ � ɝɪɭɩ ɿɡ ɪɿɡ�

1. Коефіцієнти рівняння (3) для прогнозу росту букових деревостанів  
за запасом на 1 га (М)

Ƚɪɭɩɚ ɡɚ ɩɨɯɨɞɠɟɧɧɹɦ 
ɬɚ ɫɤɥɚɞɨɦ Ʉɥɚɫ ɛɨɧɿɬɟɬɭ Ʉɨɟɮɿɰɿɽɧɬɢ ɪɿɜɧɹɧɧɹ ���

a0 a1 a2 a� a4

ɇɚɫɿɧɧɽɜɿ ɩɪɢɪɨɞɧɿ 
ɦɿɲɚɧɿ ɧɚɫɚɞɠɟɧɧɹ 

,9 ����� ����� ������ �����(��� �������
,,, ����� ����� ������ �����(��� �������
,, ����� ����� ������ �����(��� �������
, ����� ����� ������ �����(��� �������
,D ����� ����� ������ �����(��� �������
,b ����� ����� ������ �����(��� �������

ɇɚɫɿɧɧɽɜɿ ɩɪɢɪɨɞɧɿ 
ɱɢɫɬɿ ɧɚɫɚɞɠɟɧɧɹ 

,9 ����� ����� ����� �����(��� �������
,,, ����� ����� ������ �����(��� �������
,, ����� ����� ������ �����(��� �������
, ����� ����� ������ �����(��� �������
,D ����� ����� ������ �����(��� �������
,b ����� ����� ������ �����(��� �������
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ɧɢɦ ɩɟɪɿɨɞɨɦ ɩɪɨɝɧɨɡɭɜɚɧɧɹ� Ɂ ɦɟɬɨɸ 
ɡɚɩɨɛɿɝɚɧɧɹ ɧɚɤɨɩɢɱɟɧɧɹ ɩɨɯɢɛɤɢ ɩɿɞ 
ɱɚɫ ɪɨɡɪɚɯɭɧɤɿɜ ɩɨɱɚɬɤɨɜɭ ɜɢɫɨɬɭ ɧɚ ɤɨ�
ɠɟɧ ɜɿɤɨɜɢɣ ɩɪɨɦɿɠɨɤ ɛɪɚɥɢ ɡ ɩɨɪɿɜɧɸ�
ɜɚɧɢɯ ɬɚɛɥɢɰɶ�

Ⱦɥɹ ɞɨɜɝɨɬɟɪɦɿɧɨɜɨɝɨ ɩɟɪɿɨɞɭ ɩɪɨ�
ɝɧɨɡɭɜɚɧɧɹ ɜɢɤɨɪɢɫɬɚɧɨ � ɝɪɭɩɢ ɧɚ ɬɚ�
ɤɢɯ ɜɿɤɨɜɢɯ ɩɪɨɦɿɠɤɚɯ� � ɝɪɭɩɚ ± ɜɿɤ ɜɿɞ 
�� ɞɨ ��� ɪɨɤɿɜ� � ɝɪɭɩɚ ± ɡ ɩɪɨɦɿɠɤɚɦɢ 
��±�� ɪɨɤɿɜ ɿ ��±��� ɪɨɤɿɜ� ɍ ɫɟɪɟɞɧɶɨ�
ɬɟɪɦɿɧɨɜɨɦɭ ɩɟɪɿɨɞɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɬɚ�

ɤɨɠ ɜɢɞɿɥɟɧɨ � ɝɪɭɩɢ ɞɥɹ ɧɚɫɚɞɠɟɧɶ ɜɿɞ 
�� ɞɨ ��� ɪɨɤɿɜ ɬɚ ɩɟɪɿɨɞɨɦ ɩɪɨɝɧɨɡɭ 
ɱɟɪɟɡ �� ɿ �� ɪɨɤɿɜ ɜɿɞɩɨɜɿɞɧɨ� Ⱦɥɹ ɤɨ�
ɪɨɬɤɨɬɟɪɦɿɧɨɜɨɝɨ ɩɟɪɿɨɞɭ ɜɢɤɨɪɢɫɬɚɧɨ 
� ɝɪɭɩɢ ɜɿɤɨɦ ɜɿɞ �� ɞɨ ��� ɪɨɤɿɜ ɿ ɩɟɪɿ�
ɨɞɨɦ ɩɨɜɬɨɪɸɜɚɧɨɫɬɿ ɜ �� ɬɚ � ɪɨɤɿɜ ɜɿɞ�
ɩɨɜɿɞɧɨ�

Ɋɟɡɭɥɶɬɚɬɢ� ɨɬɪɢɦɚɧɿ ɩɪɢ ɩɪɨɝɧɨɡɭɜɚɧ�
ɧɿ� ɩɨɪɿɜɧɸɜɚɥɢ ɡ ɞɚɧɢɦɢ ɬɚɛɥɢɰɶ� ɹɤɿ ɩɪɢ�
ɣɦɚɥɢ ɡɚ ɟɬɚɥɨɧɧɿ ɞɥɹ ɞɚɧɨɝɨ ɜɿɤɭ ɬɚ ɪɨɡ�
ɪɚɯɨɜɭɜɚɥɢ ʀɯɧɸ ɚɛɫɨɥɸɬɧɭ ɿ ɜɿɞɧɨɫɧɭ 

Рис. 3. Ɏɪɚɝɦɟɧɬ ɪɨɡɪɚɯɭɧɤɭ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɫɬɚɬɢɫɬɢɱɧɢɦ ɩɚɤɟɬɨɦ ,%0 
6366 6WDWLVWLFV ɡɚ ɦɟɬɨɞɨɦ ɧɟɥɿɧɿɣɧɨʀ ɪɟɝɪɟɫɿʀ
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ɩɨɯɢɛɤɭ� ɐɟ ɞɚɥɨ ɡɦɨɝɭ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ 
ɩɨɜɨɞɠɟɧɧɹ ɮɭɧɤɰɿʀ ɧɚ ɪɿɡɧɢɯ ɱɚɫɨɜɢɯ ɩɪɨ�
ɦɿɠɤɚɯ ɪɨɫɬɭ ɧɚɫɚɞɠɟɧɧɹ�

Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɧɚɜɟɞɟɦɨ ɬɚɛɥɢɰɸ ɩɨ�
ɪɿɜɧɹɧɧɹ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɡɚ ɫɟɪɟɞɧɿɦɢ 
ɜɢɫɨɬɚɦɢ ɿɡ ɪɨɡɪɨɛɥɟɧɢɦɢ ɌɏɊ ɞɥɹ ɦɨ�
ɞɚɥɶɧɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ ɞɭɛɚ ɡɜɢɱɚɣɧɨɝɨ ɜ 
ɬɚɛɥ� � ɬɚ ɞɥɹ ɛɭɤɚ ɥɿɫɨɜɨɝɨ ɜ ɬɚɛɥ� ��

Ⱥɧɚɥɿɡ ɞɚɧɢɯ ɧɚɜɟɞɟɧɢɯ ɬɚɛɥɢɰɶ ɩɨ�
ɤɚɡɚɜ� ɳɨ ɨɬɪɢɦɚɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ 
ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɞɨɫɢɬɶ ɬɨɱɧɨ ɨɩɢɫɭɸɬɶ 
ɞɨɫɥɿɞɠɭɜɚɧɿ ɧɨɪɦɚɬɢɜɢ ɯɨɞɭ ɪɨɫɬɭ� ɡɨ�
ɤɪɟɦɚ� ɞɨɜɝɨɬɟɪɦɿɧɨɜɢɣ ɩɪɨɝɧɨɡ ɧɚ 
��� ɪɨɤɿɜ �ɜɿɞ ɜɿɤɭ �� ɪɨɤɿɜ ɞɨ ��� ɪɨɤɿɜ� 
ɞɚɽ ɩɨɯɢɛɤɭ ɞɥɹ ɞɭɛɚ ± ��� �� ɞɥɹ ɛɭɤɚ ± 
��� �� Ɂɿ ɡɦɟɧɲɟɧɧɹɦ ɩɟɪɿɨɞɭ ɩɪɨɝɧɨɡɭ 
ɰɹ ɩɨɯɢɛɤɚ ɡɦɟɧɲɭɽɬɶɫɹ� ɜɢɧɹɬɨɤ ɫɬɚɧɨ�

ɜɢɬɶ ɫɟɪɟɞɧɶɨɬɟɪɦɿɧɨɜɢɣ ɩɪɨɝɧɨɡ ɿɡ ɩɟɪɿ�
ɨɞɨɦ ɭ �� ɪɨɤɿɜ ɿɡ ɜɿɤɭ �� ɪɨɤɿɜ ɞɨ ɜɿɤɭ 
�� ɪɨɤɿɜ� ɡɚ ɹɤɨɝɨ ɞɥɹ ɞɭɛɚ ɩɨɯɢɛɤɚ ɫɤɥɚ�
ɥɚ ��� �� ɚ ɞɥɹ ɛɭɤɚ ± ��� �� Ʉɨɪɨɬɤɨɬɟɪ�
ɦɿɧɨɜɿ ɩɪɨɝɧɨɡɢ ɩɨɤɚɡɭɸɬɶ� ɧɚ ɹɤɢɯ ɜɿɤɨ�
ɜɢɯ ɟɬɚɩɚɯ ɦɨɞɟɥɸɜɚɧɧɹ ɦɨɠɥɢɜɿ ɛɿɥɶɲɿ 
ɱɢ ɦɟɧɲɿ ɜɿɞɯɢɥɟɧɧɹ ɜɿɞ ɞɨɫɥɿɞɠɭɜɚɧɢɯ 
ɬɚɛɥɢɰɶ� ɇɚɣɛɿɥɶɲɢɣ ɜɿɞɫɨɬɨɤ ɩɨɯɢɛɨɤ 
ɩɪɢɩɚɞɚɽ ɧɚ ɜɿɤ ɦɨɥɨɞɧɹɤɿɜ� ɧɚɜɿɬɶ ɡɚ ɩɪɨ�
ɝɧɨɡɭ ɧɚ � ɪɨɤɿɜ ɞɥɹ ɛɭɤɚ ɥɿɫɨɜɨɝɨ ɭ ɜɿɰɿ 
ɿɡ �� ɞɨ �� ɪɨɤɿɜ ɩɨɯɢɛɤɚ ɫɬɚɧɨɜɢɬɶ ��� �� 
ɏɨɱɚ ɜ ɚɛɫɨɥɸɬɧɢɯ ɩɨɤɚɡɧɢɤɚɯ ɰɟ ɜɿɞɯɢ�
ɥɟɧɧɹ ɽ ɧɟɡɧɚɱɧɢɦɢ ɿ ɧɚɜɿɬɶ ɡɚ ɧɚɣɬɪɢɜɚ�
ɥɿɲɨɝɨ ɩɪɨɝɧɨɡɭ ɧɚ ��� ɪɨɤɿɜ ɫɬɚɧɨɜɢɬɶ 
ɦɟɧɲɟ ɧɿɠ ɨɞɢɧ ɦɟɬɪ�

Висновки і перспективи� ɉɪɨɜɟɞɟɧ�
ɧɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɢɤɢ ɦɨɞɟɥɸɜɚɧ�

2. Порівняння прогнозу росту середньої висоти з розробленими ТХР  
для модальних дубових деревостанів

ȼ
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Ɍɏ

Ɋ ȼɿɤɨɜɢɣ ɩɪɨɦɿɠɨɤ� ɪɨɤɿɜ

ɜɿɞ �� ɞɨ ��� ��±�� ɬɚ ��±��� ɜɿɞ �� ɿɡ ɩɟɪɿɨ�
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 �

10 ���
15 ��� ��� ���� ����
20 ��� ��� ���� ���� ��� ���� ����
25 ��� ��� ���� ���� ��� ���� ����
30 ���� ���� ���� ���� ���� ��� ���
35 ���� ���� ��� ���
40 ���� ���� ���� ���� ���� ��� ��� ���� ��� ��� ���� ��� ���
45 ���� ���� ���� ����
50 ���� ���� ���� ���� ���� ���� ����
55 ���� ���� ���� ���� ���� ��� ���
�� ���� ���� ���� ���� ���� ��� ��� ���� ��� ���
�� ���� ���� ���� ����
�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�� ���� ���� ��� ���
80 ���� ���� ��� ��� ���� ��� ���
85 ���� ���� ��� ��� ���� ��� ���
�� ���� ���� ���� ���� ���� ���� ����
�� ���� ���� ���� ����
100 ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ��� ���
105 ���� ���� ��� ���
110 ���� ���� ��� ��� ���� ��� ���
115 ���� ���� ��� ��� ���� ��� ���
120 ���� ���� ���� ���� ���� ���� ���� ���� ��� ��� ���� ��� ��� ���� ��� ��� ���� ��� ���
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ɧɹ ɩɪɨɝɧɨɡɭ ɪɨɫɬɭ ɡɚ ɨɫɧɨɜɧɢɦɢ ɬɚɤɫɚ�
ɰɿɣɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɭɧɿɮɿɤɨɜɚɧɨɝɨ ɡɚɝɚɥɶɧɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧ�
ɧɹ ɡɧɚɱɟɧɶ ɬɚɤɫɚɰɿɣɧɨɝɨ ɩɨɤɚɡɧɢɤɚ ɪɿɤ 
ɭɩɟɪɟɞ ɞɨ ɰɶɨɝɨ ɫɚɦɨɝɨ ɩɨɤɚɡɧɢɤɚ ɡɚɪɚɡ� 
ɩɨɦɧɨɠɟɧɨɝɨ ɧɚ ɜɿɤ� ɞɚɥɨ ɦɨɠɥɢɜɿɫɬɶ 
ɨɬɪɢɦɚɬɢ ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɱɧɿ ɦɨɞɟɥɿ ɩɪɨ�
ɝɧɨɡɭ ɪɨɫɬɭ ɡ ɤɨɟɮɿɰɿɽɧɬɨɦ ɞɟɬɟɪɦɿɧɚɰɿʀ 

ɪɿɜɧɢɦ ���� Ɂɪɭɱɧɢɦ ɽ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɞ�
ɧɿɽʀ ɭɧɿɮɿɤɨɜɚɧɨʀ ɮɨɪɦɭɥɢ ɞɥɹ ɞɟɪɟɜɨ�
ɫɬɚɧɿɜ ɪɿɡɧɢɯ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ� ɫɤɥɚɞɨɦ ɿ 
ɩɨɯɨɞɠɟɧɧɹɦ ɧɚɫɚɞɠɟɧɶ� ɚ ɬɚɤɨɠ ɤɥɚɫɿɜ 
ɛɨɧɿɬɟɬɭ� Ɂɚɩɪɨɩɨɧɨɜɚɧɭ ɦɟɬɨɞɢɤɭ ɦɨɠ�
ɥɢɜɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ 
ɡɦɿɧɢ ɬɚɤɫɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɞɟɪɟɜɨɫɬɚ�
ɧɿɜ ɛɭɞɶ�ɹɤɢɯ ɧɨɪɦɚɬɢɜɧɢɯ ɬɚɛɥɢɰɶ� 

3. Порівняння прогнозу росту середньої висоти з розробленими ТХР  
для модальних букових деревостанів
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ВИЗНАЧЕННЯ ВИСОТИ ДЕРЕВ ЗА ДАНИМИ РАСТРОВИХ 
ЗОБРАЖЕНЬ РІЗНОЇ РОЗДІЛЬНОЇ ЗДАТНОСТІ

П. П. ДЯЧУК, аɫɩɿраɧɬ*  
ɇацɿɨɧаɥьɧɢɣ уɧɿɜерɫɢɬеɬ ɛɿɨреɫурɫɿɜ  ɿ ɩрɢрɨдɨɤɨрɢɫɬуɜаɧɧɹ ɍɤраʀɧɢ 

KWWSV���RUFLG.RUJ��������������������, H�PDLO� GLDFKXN#QXELS.HGX.XD 

Ɂɛɢраɧɧɹ ɿɧɮɨрɦацɿʀ ɩрɨ рɿɫɬ ɿ рɨɡɜɢɬɨɤ дереɜ ɽ ɨɫɧɨɜɨɸ дɥɹ ɩɥаɧуɜаɧɧɹ ɝɨɫɩɨдар-
ɫьɤɢɯ  ɡаɯɨдɿɜ  у  ɥɿɫɨɜɨɦу ɬа  ɫадɨɜɨ�ɩарɤɨɜɨɦу  ɝɨɫɩɨдарɫɬɜɿ,  аɤɬуаɥьɧɿɫɬь  ɿ  дɨɫɬɨɜɿр-
ɧɿɫɬь ɬаɤɢɯ даɧɢɯ даɽ ɡɦɨɝу еɮеɤɬɢɜɧɨ ɩрɨɜеɫɬɢ ɥɿɫɨ� ɬа ɩарɤɨ�ɿɧɜеɧɬарɢɡацɿɣɧɿ рɨ-
ɛɨɬɢ.  ɇа  ɫьɨɝɨдɧɿ  ɜ  ɍɤраʀɧɿ  ɜɢɦɿрɸɜаɧɧɹ  ɜɢɫɨɬɢ  рɨɫɬуɱɢɯ  дереɜ  ɬа  ɱаɝарɧɢɤɿɜ  у 
ɛɿɥьɲɨɫɬɿ  ɜɢɩадɤɿɜ  ɡдɿɣɫɧɸɽɬьɫɹ  ɜɢɫɨɬɨɦɿраɦɢ.  Ɋɨɡɜɢɬɨɤ ɬеɯɧɨɥɨɝɿɣ  ɜɢɤɨрɢɫɬаɧɧɹ 
ɛеɡɩɿɥɨɬɧɢɯ ɥɿɬаɥьɧɢɯ аɩараɬɿɜ �ȻɉɅȺ� ɬа ɦеɬɨдɿɜ ɨɛрɨɛɥеɧɧɹ ɡɿɛраɧɨʀ ɿɧɮɨрɦацɿʀ даɽ 
ɡɦɨɝу ɩереɣɬɢ ɧа  ɿɧɲɢɣ рɿɜеɧь ɹɤɨɫɬɿ ɬа ɬɨɱɧɨɫɬɿ ɡɿɛраɧɨʀ  ɿɧɮɨрɦацɿʀ.

Меɬɨɸ дɨɫɥɿдɠеɧɧɹ  ɛуɥɨ  рɨɡɝɥɹɧуɬɢ ɦɨɠɥɢɜɨɫɬɿ  ɜɢɡɧаɱеɧɧɹ  ɜɢɫɨɬɢ  дереɜ  ɡа ɦа-
ɬерɿаɥаɦɢ  аерɨɮɨɬɨɡɣɨɦɤɢ,  ɨɬрɢɦаɧɢɦɢ  ɡа  дɨɩɨɦɨɝɨɸ ȻɉɅȺ, ɬа  ɨцɿɧɢɬɢ ɬɨɱɧɿɫɬь 
ɨɬрɢɦаɧɢɯ ɩɨɤаɡɧɢɤɿɜ  ɿɡ ɦɨдеɥеɣ ɜɢɫɨɬɢ ɤрɨɧ �СɇМ� рɿɡɧɨʀ рɨɡдɿɥьɧɨʀ ɡдаɬɧɨɫɬɿ. 

Вɢɤɨрɢɫɬаɧɨ ɦеɬɨдɢ  ɫɬɜɨреɧɧɹ  цɢɮрɨɜɨʀ  ɦɨдеɥɿ  ɜɢɫɨɬɢ  ɤрɨɧ  ɡ  аерɨɮɨɬɨɡɧɿɦɤɿɜ, 
ɨɬрɢɦаɧɢɯ ɡа дɨɩɨɦɨɝɨɸ ȻɉɅȺ. Сɬɜɨреɧɨ ɜɿɫɿɦ цɢɮрɨɜɢɯ ɦɨдеɥеɣ реɥьɽɮу ɬа ɦɿɫце-
ɜɨɫɬɿ  дɥɹ  рɨɡраɯуɧɤɿɜ СɇМ. Ⱥɧаɥɿɡ  раɫɬрɨɜɢɯ  ɡɨɛраɠеɧь  ɛуɥɨ  ɜɢɤɨɧаɧɨ  ɡа  дɨɩɨɦɨɝɨɸ 
ɩрɨɝраɦɧɨɝɨ ɡаɛеɡɩеɱеɧɧɹ $UF*,6 ɩаɤеɬа ɿɧɫɬруɦеɧɬɿɜ ©6SDWLDO $QDO\VWª ɿɡ ɜɢɤɨрɢɫɬаɧ-
ɧɹɦ ɮɿɥьɬра  ©)RFDO  VWDWLVWLFVª.  Вɫɬаɧɨɜɥеɧɿ  ɡɧаɱеɧɧɹ  ɜɢɫɨɬɢ  дереɜ  ɩɨрɿɜɧɸɜаɥɢ  ɡ  ре-
аɥьɧɢɦɢ ɩɨɤаɡɧɢɤаɦɢ, ɹɤɿ ɨдерɠаɧɨ ɫɩɨɫɨɛɨɦ ɩрɹɦɨɝɨ ɜɢɦɿрɸɜаɧɧɹ ɡɜаɥеɧɢɯ ɦɨдеɥьɧɢɯ 
дереɜ  ɿɡ дɨдаɜаɧɧɹɦ ɜɢɫɨɬɢ ɩɧɹ.

Вɿдɨɛраɠеɧɨ ɱɨɬɢрɢ ɡ ɜɨɫьɦɢ рɨɡраɯɨɜаɧɢɯ СɇМ ɿɡ ɧаɤɥадаɧɧɹɦ ɦɨдеɥьɧɢɯ дереɜ у 
ɫɢɫɬеɦɿ ɤɨɨрдɢɧаɬ :*6 �� � 870 ɡɨɧа ��1 �(36*��������. Ɉɩɢɫаɧɨ ɡɦɿɧу ɬаɤɫацɿɣɧɢɯ 
ɩɨɤаɡɧɢɤɿɜ  ɜɢɫɨɬɢ дереɜ ɫɨɫɧɢ  ɡɜɢɱаɣɧɨʀ  �3LQXV  V\OYHVWULV  /.� ɬа ɦɨɠɥɢɜɿɫɬь  ʀɯ  ɿдеɧɬɢ-
ɮɿɤацɿʀ  у  ɧаɫадɠеɧɧɿ  ɡа  дɨɩɨɦɨɝɨɸ СɇМ  рɿɡɧɨʀ  рɨɡдɿɥьɧɨʀ  ɡдаɬɧɨɫɬɿ.  ɉрɨаɧаɥɿɡɨɜаɧɨ 
ɩɨɤаɡɧɢɤɢ ɜɢɫɨɬɢ дɥɹ ɦɨдеɥьɧɢɯ дереɜ, ɹɤɿ ɨɬрɢɦаɧɿ ɡ &+0 рɿɡɧɨʀ рɨɡдɿɥьɧɨʀ ɡдаɬɧɨɫɬɿ. 
В  реɡуɥьɬаɬɿ  ɱɨɝɨ  ɜɫɬаɧɨɜɥеɧɨ, ɳɨ  раɫɬрɢ  ɡ  рɨɡдɿɥьɧɨɸ  ɡдаɬɧɿɫɬɸ  �,��  ɦ�ɩɿɤɫ ɬа 
�,�  ɦ�ɩɿɤɫ  ɦаɸɬь  ɧаɣɦеɧɲɿ  ɜɿдɯɢɥеɧɧɹ  ɩɨɤаɡɧɢɤɿɜ  ɜɢɫɨɬɢ  у  дереɜɨɫɬаɧɿ  ɩɨрɿɜɧɹɧɨ  ɡ 
ɮаɤɬɢɱɧɢɦɢ ɡɧаɱеɧɧɹɦɢ. Вɿдɧɨɫɧɿ ɜɿдɯɢɥеɧɧɹ ɫередɧɿɯ арɢɮɦеɬɢɱɧɢɯ ɜɢɫɨɬɢ дереɜ ɧа 
цɢɯ раɫɬраɯ ɫɬаɧɨɜɢɥɢ �,� � ɬа �,� �.

Ɋаɫɬрɨɜɿ ɡɨɛраɠеɧɧɹ ɡ рɨɡдɿɥьɧɿɫɬɸ ɩɨɧад �,� ɦ�ɩɿɤɫ ɧе даɸɬь ɡɦɨɝɢ ɿдеɧɬɢɮɿɤуɜа-
ɬɢ ɜерɯɿɜɤу дереɜа, ɬаɤɨɠ ɡɛɿɥьɲуɽɬьɫɹ ɡɧаɱеɧɧɹ ɩɨɯɢɛɤɢ у ɜɢɡɧаɱеɧɧɿ ɜɢɫɨɬɢ дереɜ. 
ɍ  цьɨɦу  дɨɫɥɿдɿ  дɥɹ  раɫɬрɨɜɨɝɨ  ɡɨɛраɠеɧɧɹ СɇМ  ɿɡ  рɨɡдɿɥьɧɨɸ  ɡдаɬɧɿɫɬɸ  ɜ  �  ɦ�ɩɿɤɫ 
ɩɨɯɢɛɤа  ɜɢɦɿрɸɜаɧɧɹ  ɫɬаɧɨɜɢɥа  ɩɨɧад  �� �,  ɿ  ɜɨɧа  ɡрɨɫɬаɽ  ɡɿ  ɡɧɢɠеɧɧɹɦ  рɨɡдɿɥьɧɨʀ 
ɡдаɬɧɨɫɬɿ, ɳɨ ɩереɜɢɳуɽ дɨɩуɫɬɢɦɿ ɜɿдɯɢɥеɧɧɹ дɥɹ ɜɢɡɧаɱеɧɧɹ ɜɢɫɨɬɢ дереɜ ɡɝɿдɧɨ ɡ 
ɱɢɧɧɢɦɢ ɿɧɫɬруɤцɿɹɦɢ ɡ уɩɨрɹдɤуɜаɧɧɹ ɥɿɫɨɜɨɝɨ ɮɨɧду ɜ ɍɤраʀɧɿ.

Ключові слова: ɦɨдеɥь ɜɢɫɨɬɢ ɤрɨɧ, цɢɮрɨɜа ɦɨдеɥь ɦɿɫцеɜɨɫɬɿ, цɢɮрɨɜа ɦɨдеɥь 
реɥьɽɮу, ɛеɡɩɿɥɨɬɧɢɣ ɥɿɬаɥьɧɢɣ аɩараɬ, ɫɨɫɧа ɡɜɢɱаɣɧа, ɯɦара ɬɨɱɨɤ.

* ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ± ɞɨɤɬɨɪ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɧɚɭɤ� ɩɪɨɮ� Ⱥ� Ɇ� Ȼɿɥɨɭɫ�

Актуальність. ɋɭɱɚɫɧɿ ɜɢɦɨɝɢ ɫɭɫ�
ɩɿɥɶɫɬɜɚ ɞɨ ɬɨɱɧɨɫɬɿ ɬɚ ɚɤɬɭɚɥɶɧɨɫɬɿ ɿɧ�
ɮɨɪɦɚɰɿʀ ɩɪɨ ɥɿɫɨɜɿ ɪɟɫɭɪɫɢ ɩɨɬɪɟɛɭɸɬɶ 
ɩɟɪɟɝɥɹɞɭ ɦɟɬɨɞɿɜ ɬɚɤɫɚɰɿʀ ɥɿɫɭ� ɳɨ ɡɚ�
ɫɬɨɫɨɜɭɸɬɶ ɧɚ ɩɪɚɤɬɢɰɿ� ɍ ɫɢɫɬɟɦɿ ɥɿɫɨ�
ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɧɚɲɨʀ ɤɪɚʀɧɢ ɩɟɪɟɜɚɠɧɨ 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɨɤɨɦɿɪɧɢɣ ɦɟɬɨɞ� ɬɨɱ�
ɧɿɫɬɶ ɹɤɨɝɨ ɫɤɥɚɞɧɨ ɩɿɞɞɚɽɬɶɫɹ ɤɿɥɶɤɿɫɧɿɣ 
ɨɰɿɧɰɿ� ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɿɜ ɨɛɥɿɤɭ 
ɥɿɫɨɜɢɯ ɪɟɫɭɪɫɿɜ ɦɨɠɥɢɜɟ ɬɿɥɶɤɢ ɡ ɜɢɤɨ�
ɪɢɫɬɚɧɧɹɦ ɨɛ¶ɽɤ ɬɢɜɧɢɯ ɞɚɧɢɯ ɥɿɫɨɜɨʀ 
ɿɧɜɟɧɬɚɪɢɡɚɰɿʀ� ɬɨɱɧɿɫɬɶ ɹɤɢɯ ɜɿɞɨɦɚ ɬɚ 



Ʌɿɫɨɜе ɝɨɫɩɨдарɫɬɜɨ
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ɩɥɚɧɭɽɬɶɫɹ ɡɚɡɞɚɥɟɝɿɞɶ �0\URQLXN HW DO�� 
������ ɍɩɪɨɜɚɞɠɟɧɧɹ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɡɛɨ�
ɪɭ ɞɚɧɢɯ ɭ ɩɪɚɤɬɢɤɭ ɥɿɫɨɜɨʀ ɿɧɜɟɧɬɚɪɢ�
ɡɚɰɿʀ ɽ ɨɞɧɿɽɸ ɡ ɨɫɧɨɜɧɢɯ ɫɭɱɚɫɧɢɯ ɬɟɧ�
ɞɟɧɰɿɣ ɪɨɡɜɢɬɤɭ ɥɿɫɨɨɛɥɿɤɨɜɢɯ ɦɟɬɨɞɿɜ� 
Ⱦɢɫɬɚɧɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɞɚɥɢ ɡɦɨɝɭ ɡɦɟɧ�
ɲɢɬɢ ɜɢɬɪɚɬɢ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɩɨɥɶɨɜɢɯ 
ɪɨɛɿɬ ɿ ɞɨɞɚɥɢ ɫɬɚɬɢɫɬɢɱɧɢɦ ɨɰɿɧɤɚɦ 
ɩɪɨɫɬɨɪɨɜɭ ɫɤɥɚɞɨɜɭ ɭ ɜɢɝɥɹɞɿ ɤɚɪɬ� ɳɨ 
ɜɿɞɨɛɪɚɠɚɸɬɶ ɜɢɞɨɜɢɣ ɫɤɥɚɞ ɥɿɫɿɜ ɿ ɪɨɡ�
ɩɨɞɿɥ ɨɤɪɟɦɢɯ ɛɿɨɮɿɡɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɞɟɪɟɜɨɫɬɚɧɿɜ �ɫɭɦɚ ɩɥɨɳ ɩɟɪɟɪɿɡɿɜ� ɡɚɩɚɫ 
ɿ ɛɿɨɦɚɫɚ� �0\URQLXN HW DO�� ������

Ɋɨɡɜɢɬɨɤ ɛɟɡɩɿɥɨɬɧɢɯ ɚɜɿɚɰɿɣɧɢɯ ɫɢɫ�
ɬɟɦ ɿ ɫɟɧɫɨɪɿɜ ɡɛɢɪɚɧɧɹ ɞɚɧɢɯ ɪɨɛɢɬɶ ʀɯ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨɫɬɭɩɧɿɲɢɦ ɿ ɜɿɞɤɪɢɜɚɽ 
ɧɨɜɿ ɩɟɪɫɩɟɤɬɢɜɢ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ� ɍ 
ɩɨɽɞɧɚɧɧɿ ɡ ɪɨɡɜɢɬɤɨɦ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚ�
ɛɟɡɩɟɱɟɧɧɹ �ɉɁ�� ɜɞɨɫɤɨɧɚɥɸɸɬɶɫɹ ɦɟ�
ɬɨɞɢ ɬɚ ɚɥɝɨɪɢɬɦɢ ɨɛɪɨɛɥɟɧɧɹ� ɳɨ ɩɿɞ�
ɜɢɳɭɸɬɶ ɹɤɿɫɬɶ ɡɿɛɪɚɧɢɯ ɞɚɧɢɯ ɩɪɨ ɥɿɫ 
�/LWNH\ HW DO�� ����� +� /LX� 	 'RQJ� ����� 
/� /LX HW DO�� ������ Ⱦɨɫɥɿɞɠɟɧɧɹ ɬɚɤɫɚ�
ɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɪɨ ɥɿɫɢ ɩɨɜ¶ɹɡɚɧɟ ɧɟ 
ɬɿɥɶɤɢ ɡ ɩɨɬɪɟɛɨɸ ɭ ɟɤɨɧɨɦɿɱɧɨɦɭ ɚɧɚ�
ɥɿɡɿ ɥɿɫɨɜɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ� ɚ ɣ ɿɡ ɩɪɨ�
ɛɥɟɦɚɦɢ ɡɛɟɪɟɠɟɧɧɹ ɛɿɨɪɿɡɧɨɦɚɧɿɬɬɹ ɬɚ 
ɜɪɚɡɥɢɜɿɫɬɸ ɥɿɫɨɜɢɯ ɟɤɨɫɢɫɬɟɦ ɜ  
ɭɦɨɜɚɯ ɡɦɿɧ ɤɥɿɦɚɬɭ� ɇɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤ�
ɬɢɜɧɢɦ ɩɿɞɯɨɞɨɦ ɞɥɹ ɨɰɿɧɸɜɚɧɧɹ ɬɚɤɫɚ�
ɰɿɣɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɿɫɭ ɡɚɥɢɲɚɽɬɶɫɹ 
ɥɚɡɟɪɧɟ ɫɤɚɧɭɜɚɧɧɹ� ɨɞɧɚɤ ɨɛɥɚɞɧɚɧɧɹ 
ɧɟɜɟɥɢɤɢɯ ɪɨɡɦɿɪɿɜ� ɹɤɟ ɩɪɢɞɚɬɧɟ ɞɥɹ ɜɢ�
ɤɨɪɢɫɬɚɧɧɹ ɧɚ ȻɉɅȺ� ɽ ɞɨɪɨɝɢɦ ɿ ɨɛ�
ɦɟɠɭɸɬɶɫɹ ɞɟɤɿɥɶɤɨɦɚ ɜɢɪɨɛɧɢɰɬɜɚɦɢ 
�)UH\ HW DO�� ������ ɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɩɬɢɱ�
ɧɢɯ ɫɟɧɫɨɪɿɜ ɽ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɭ 
ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ� 

ɇɢɧɿ ɭ ɥɿɫɨɜɿɣ ɬɚɤɫɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭ�
ɸɬɶ ɛɚɝɚɬɨ ɦɟɬɨɞɿɜ ɜɢɛɿɪɤɨɜɢɯ ɜɢɦɿɪɸ�
ɜɚɧɶ� ɹɤɿ ɦɚɸɬɶ ɜɿɞɦɿɧɧɨɫɬɿ ɜ ɬɟɨɪɟɬɢɱ�
ɧɿɣ ɨɫɧɨɜɿ� ɦɟɬɨɞɢɰɿ ɩɨɥɶɨɜɢɯ ɪɨɛɿɬ� ɚ 
ɬɚɤɨɠ ɬɟɯɧɨɥɨɝɿʀ ɨɛɪɨɛɥɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ� 
ȼ ɭɦɨɜɚɯ� ɤɨɥɢ ɜ ɍɤɪɚʀɧɿ ɲɢɪɨɤɨ ɨɛɝɨ�
ɜɨɪɸɸɬɶ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɧɚ�
ɰɿɨɧɚɥɶɧɨʀ ɥɿɫɨɜɨʀ ɿɧɜɟɧɬɚɪɢɡɚɰɿʀ ɧɚ ɫɬɚ�
ɬɢɫɬɢɱɧɿɣ ɨɫɧɨɜɿ� ɧɚɭɤɨɜɢɣ ɚɧɚɥɿɡ ɪɿɡɧɢɯ 
ɩɿɞɯɨɞɿɜ ɳɨɞɨ ɜɢɛɿɪɤɨɜɨʀ ɬɚɤɫɚɰɿʀ ɥɿɫɭ ɽ 

ɨɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɢɦ �0\URQLXN HW DO�� 
������ ɍ ɡɜ¶ɹɡɤɭ ɡ ɰɢɦ� ɭ ɪɨɛɨɬɿ ɩɪɨɜɟ�
ɞɟɧɨ ɩɨɪɿɜɧɹɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɡɧɚɱɟɧɧɹ 
ɜɢɫɨɬɢ ɡɚ ɪɚɫɬɪɨɜɢɦɢ ɡɨɛɪɚɠɟɧɧɹɦɢ ɪɿɡ�
ɧɨʀ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ� ɳɨ ɨɬɪɢɦɚɧɿ ɜ 
ɪɟɡɭɥɶɬɚɬɿ ɨɛɪɨɛɥɟɧɧɹ ɞɚɧɢɯ� ɡɿɛɪɚɧɢɯ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ȻɉɅȺ� ɹɤ ɦɨɠɥɢɜɨʀ ɫɤɥɚ�
ɞɨɜɨʀ ɩɪɨɰɟɫɭ ɜɢɤɨɧɚɧɧɹ ɥɿɫɨɿɧɜɟɧɬɚɪɢ�
ɡɚɰɿɣɧɢɯ ɪɨɛɿɬ�

Аналіз останніх досліджень та пу-
блікацій. ȼɢɫɨɬɚ ɞɟɪɟɜɧɢɯ ɿ ɱɚɝɚɪɧɢɤɨ�
ɜɢɯ ɪɨɫɥɢɧ ɽ ɜɚɠɥɢɜɢɦ ɬɚɤɫɚɰɿɣɧɢɦ ɩɨ�
ɤɚɡɧɢɤɨɦ� ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɨɛ¶ɽɦɭ ɫɬɨɜɛɭɪɿɜ� ɡɚɩɚɫɭ ɞɟ�
ɪɟɜɨɫɬɚɧɭ� ɛɨɧɿɬɟɬɭ� ɩɪɢɪɨɫɬɭ ɬɚ ɚɧɚɥɿɡɭ 
ɪɨɫɬɭ ɧɚɫɚɞɠɟɧɶ �%LGRODNK HW DO�� ������ 
ȼɢɦɿɪɸɜɚɧɧɹ ɜɢɫɨɬɢ ɞɟɪɟɜ ɜɢɫɨɬɨɦɿɪɚɦɢ 
ɩɪɨɜɨɞɹɬɶ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɭɱɧɢɯ ɜɢ�
ɦɿɪɸɜɚɥɶɧɢɯ ɩɪɢɥɚɞɿɜ� ɪɨɛɨɬɚ ɹɤɢɯ  
ɩɨɛɭɞɨɜɚɧɚ ɧɚ ɤɥɚɫɢɱɧɢɯ ɩɪɢɧɰɢɩɚɯ 
ɝɟɨɦɟɬɪɿʀ� ɬɪɢɝɨɧɨɦɟɬɪɿʀ ɬɚ ɨɩɬɢɤɢ� Ɂ 
ɪɨɡɜɢɬɤɨɦ ɬɟɯɧɿɤɢ ɞɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɜɢ�
ɫɨɬɢ ɩɨɱɚɥɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɭɥɶɬɪɚɡɜɭ�
ɤɨɜɿ ɬɚ ɥɚɡɟɪɧɿ ɩɪɢɥɚɞɢ� ɳɨ ɩɿɞɜɢɳɢɥɨ 
ɬɨɱɧɿɫɬɶ ɜɢɦɿɪɸɜɚɧɶ ɬɚ ɡɦɟɧɲɢɥɨ ɡɚɬɪɚ�
ɬɢ ɱɚɫɭ� 

ɇɚ ɫɶɨɝɨɞɧɿ ɩɨɽɞɧɚɧɧɹ ɨɩɬɢɱɧɢɯ ɿ 
ɥɚɡɟɪɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɥɹ ɜɢɦɿɪɸɜɚɧɶ ɦɚɽ 
ɲɢɪɨɤɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɞɢɫɬɚɧɰɿɣɧɨɦɭ 
ɡɨɧɞɭɜɚɧɧɿ Ɂɟɦɥɿ �ȾɁɁ�� ɿ ɰɟ ɫɬɨɫɭɽɬɶɫɹ 
ɧɟ ɥɢɲɟ ɫɭɩɭɬɧɢɤɿɜ ɧɚ ɨɪɛɿɬɿ� ɚ ɣ ɫɟɧɫɨ�
ɪɿɜ  ɞɥɹ ȻɉɅȺ� ɍ ɞɨ ɫɥɿɞɠɟɧɧɹɯ 
�*XLPDUmHV HW DO�� ����� ɧɚɜɟɞɟɧɨ ɩɟɪɟ�
ɜɚɝɢ� ɹɤɿ ɪɨɛɥɹɬɶ ȻɉɅȺ ɨɞɧɢɦ ɿɡ ɧɚɣ�
ɤɪɚɳɢɯ ɜɚɪɿɚɧɬɿɜ ɞɥɹ ɡɛɢɪɚɧɧɹ ɞɚɧɢɯ 
ȾɁɁ ɭ ɩɪɨɰɟɫɿ ɭɩɪɚɜɥɿɧɧɹ ɥɿɫɨɜɢɦɢ ɪɟ�
ɫɭɪɫɚɦɢ�

Ⱦɢɫɬɚɧɰɿɣɧɟ ɡɨɧɞɭɜɚɧɧɹ Ɂɟɦɥɿ ɡɚ 
ɨɫɬɚɧɧɿ ɤɿɥɶɤɚ ɞɟɫɹɬɢɥɿɬɶ ɛɭɥɨ ɨɞɧɢɦ ɿɡ 
ɧɚɣɩɪɢɜɚɛɥɢɜɿɲɢɯ ɧɚɩɪɹɦɿɜ ɞɨɫɥɿɞɠɟɧɶ� 
Ɂɚ ɞɨɩɨɦɨɝɨɸ ɜɿɞɛɢɬɨʀ ɬɚ ɜɢɩɪɨɦɿɧɸɜɚ�
ɧɨʀ ɟɧɟɪɝɿʀ ɦɟɬɨɞɢ ȾɁɁ ɜɢɦɿɪɸɸɬɶ ɪɿɡɧɿ 
ɮɿɡɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɡɟɦɧɨʀ ɩɨɜɟɪɯɧɿ 
�-RVHSK� ����� 5R\ HW DO�� ������ Ɂɧɚɱɧɢɣ 
ɩɨɲɬɨɜɯ ɞɥɹ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɿɜ ɨɛ�
ɪɨɛɥɟɧɧɹ ɞɚɧɢɯ ȾɁɁ ɨɬɪɢɦɚɥɨ ɡ ɪɨɡɜɢ�
ɬɤɨɦ ɝɟɨɿɧɮɨɪɦɚɰɿɣɧɢɯ ɿ ɝɥɨɛɚɥɶɧɢɯ ɧɚ�
ɜɿɝɚɰɿɣɧɢɯ ɫɭɩɭɬɧɢɤɨɜɢɯ ɫɢɫɬɟɦ� ɳɨ 
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ɉ. ɉ. Дɹɱуɤ

ɞɨɞɚɬɤɨɜɨ ɜɩɥɢɧɭɥɨ ɧɚ ɦɨɠɥɢɜɨɫɬɿ ɣɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ �(PHU\� 	 &DPSV� ������

ȼɢɤɨɪɢɫɬɚɧɧɹ ȻɉɅȺ ɬɚ ɨɩɬɢɱɧɢɯ 
ɫɟɧɫɨɪɿɜ ɞɚɽ ɡɦɨɝɭ ɨɬɪɢɦɭɜɚɬɢ ɡɨɛɪɚ�
ɠɟɧɧɹ ɧɚɞɜɢɫɨɤɨʀ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ� 
ɹɤɿ ɩɨɽɞɧɭɸɬɶɫɹ ɡ ɞɚɧɢɦɢ ɝɟɨɝɪɚɮɿɱɧɨ�
ɩɪɨɫɬɨɪɨɜɨɝɨ ɪɨɡɦɿɳɟɧɧɹ ɫɟɧɫɨɪɚ ɩɿɞ 
ɱɚɫ ɡɣɨɦɤɢ� Ɂɚ ɞɨɩɨɦɨɝɨɸ ɤɨɦɩ¶ɸ�
ɬɟɪɧɨɝɨ ɫɬɟɪɟɨɛɚɱɟɧɧɹ �&RPSXWHU VWHUHR 
YLVLRQ�� ɩɨɪɿɜɧɸɸɱɢ ɞɜɚ ɚɛɨ ɛɿɥɶɲɟ ɡɨ�
ɛɪɚɠɟɧɶ ɨɛ¶ɽɤɬɚ� ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ �' 
ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɧɶɨɝɨ� 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɨɛɪɨɛɥɟɧɧɹ ɦɟɬɨɞɚɦɢ 
ɫɬɟɪɟɨɮɨɬɨɝɪɚɦɦɟɬɪɿʀ ɪɨɡɪɚɯɨɜɭɸɬɶ ɯɦɚ�
ɪɭ ɬɨɱɨɤ ɬɚ ɩɨɯɿɞɧɿ �' ɦɨɞɟɥɿ� ɹɤɿ ɦɨɠ�
ɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɜɢɡɧɚ�
ɱɟɧɧɹ ɬɚ ɤɚɪɬɨɝɪɚɮɭɜɚɧɧɹ ɬɚɤɫɚɰɿɣɧɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɞɟɪɟɜɨɫɬɚɧɭ� ɡɨɤɪɟɦɚ ɜɢɫɨɬɢ 
ɹɤ ɤɥɸɱɨɜɨɝɨ ɩɨɤɚɡɧɢɤɚ� ɏɦɚɪɚ ɬɨɱɨɤ ɽ 
ɨɫɧɨɜɨɸ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɰɢɮɪɨɜɨʀ ɦɨɞɟɥɿ 
ɜɢɫɨɬɢ ɩɨɥɨɝɭ ɥɿɫɭ� ɡ ɹɤɨʀ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɚɥɝɨɪɢɬɦɿɜ ɮɿɥɶɬɪɚɰɿʀ ɦɚɤɫɢɦɚɥɶɧɢɯ ɡɧɚ�
ɱɟɧɶ ɬɚ ɩɥɚɜɚɸɱɢɯ ɮɭɧɤɰɿɣ ɦɨɠɧɚ ɿɞɟɧ�
ɬɢɮɿɤɭɜɚɬɢ ɞɟɪɟɜɨ ɜ ɧɚɫɚɞɠɟɧɧɿ ɬɚ ɜɫɬɚ�
ɧɨɜɢɬɢ ɣɨɝɨ ɜɢɫɨɬɭ� Ɍɢɦ ɧɟ ɦɟɧɲ� ɬɚɤɢɣ 
ɩɿɞɯɿɞ ɦɚɽ ɧɟɞɨɥɿɤɢ� ɡɨɤɪɟɦɚ� ɩɨɦɢɥɤɢ ɭ 
ɞɟɬɟɤɬɭɜɚɧɧɹ ɧɢɡɶɤɢɯ ɞɟɪɟɜ ɩɿɞ ɩɨɥɨɝɨɦ 
ɥɿɫɭ ɬɚ ɩɨɦɢɥɤɨɜɟ ɜɢɞɿɥɟɧɧɹ ɜɟɪɯɿɜɨɤ 
ɞɟɪɟɜ� ɳɨ ɪɨɡɬɚɲɨɜɚɧɿ ɜ ɦɟɠɚɯ ɪɚɞɿɭɫɚ 
ɮɿɥɶɬɪɚɰɿʀ �+ROLDND HW DO�� ������ ɑɚɫɬɤɨ�
ɜɨ ɰɟ ɦɨɠɧɚ ɜɢɪɿɲɢɬɢ ɡɚɜɞɹɤɢ ɤɨɦɩɥɟɤ�
ɫɧɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɸ ɬɨɱɤɨɜɢɯ ɯɦɚɪ ɩɿɞ 
ɱɚɫ ɥɿɬɧɿɯ ɿ ɡɢɦɨɜɢɯ ɨɛɫɬɟɠɟɧɶ ɡɚ ɧɟɡɚ�
ɥɟɠɧɨʀ ɨɛɪɨɛɤɢ ɋɇɆ ɭ ɥɿɫɨɜɢɯ ɧɚɫɚ�
ɞɠɟɧɧɹɯ ɿɡ ɪɿɡɧɨɸ ɝɭɫɬɨɬɨɸ �0HGYHGHY 
HW DO�� ������

ɍ ɥɿɫɨɜɿɣ ɩɪɚɤɬɢɰɿ ɞɥɹ ɜɢɦɿɪɸɜɚɧɧɹ 
ɜɢɫɨɬɢ ɞɟɪɟɜ ɭɫɟ ɱɚɫɬɿɲɟ ɩɨɱɢɧɚɸɬɶ ɜɢ�
ɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɬɨɞɢ� ɹɤɿ ɛɚɡɭɸɬɶɫɹ ɧɚ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɪɢɜɢɦɿɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧ�
ɧɹ� ɨɪɬɨɮɨɬɨ� ɰɢɮɪɨɜɨʀ ɦɨɞɟɥɿ ɦɿɫɰɟɜɨɫ�
ɬɿ �'60�� ɰɢɮɪɨɜɨʀ ɦɨɞɟɥɿ ɪɟɥɶɽɮɭ 
�'(0� ɬɚ ɯɦɚɪɢ ɬɨɱɨɤ �:DGD� ������ 
&+0� ɹɤɟ ɛɭɞɭɽɬɶɫɹ ɧɚ ɪɿɡɧɢɰɿ ɦɿɠ '(0 
ɿ '60� ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɨɰɿ�
ɧɸɜɚɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɧɚɞɡɟɦɧɨʀ ɮɿɬɨ�
ɦɚɫɢ �)RUVPDQ HW DO�� ������ ɍ ɫɿɥɶɫɶɤɨɦɭ 
ɝɨɫɩɨɞɚɪɫɬɜɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɚɫɬɪɨɜɢɯ 

ɡɨɛɪɚɠɟɧɶ &+0 ɨɰɿɧɸɸɬɶ ɛɿɨɦɚɫɭ ɡɟɪ�
ɧɨɜɢɯ ɤɭɥɶɬɭɪ� Ɉɬɪɢɦɚɧɧɹ ɩɨɤɚɡɧɢɤɿɜ 
ɜɢɫɨɬɢ ɪɨɫɥɢɧ ɬɚ ʀɯ ɩɪɢɪɨɫɬɭ ɦɚɽ ɜɚɠ�
ɥɢɜɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɬɨɱɧɨɝɨ ɡɟɦɥɟɪɨɛɫɬɜɚ� 
ɤɟɪɭɜɚɧɧɹ ɜɧɟɫɟɧɧɹɦ ɞɨɛɪɢɜ ɬɚ ɩɪɨɝɧɨ�
ɡɭɜɚɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ �)HQJDEFG HW DO�� 
������

ɍ ɞɨɫɥɿɞɠɟɧɧɹɯ ɥɿɫɨɜɢɯ ɦɚɫɢɜɿɜ ɧɚ 
ɪɚɞɿɨɚɤɬɢɜɧɨ ɡɚɛɪɭɞɧɟɧɢɯ ɬɟɪɢɬɨɪɿɹɯ 
&+0 ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ 
ɬɚ ɜɢɦɿɪɸɜɚɧɧɹ ɜɢɫɨɬɢ ɞɟɪɟɜɨɫɬɚɧɿɜ 
�'� +ROLDND HW DO�� ������ ɳɨ ɞɚɫɬɶ ɡɦɨɝɭ 
ɜ ɩɨɞɚɥɶɲɨɦɭ ɭɧɢɤɧɭɬɢ ɞɨɞɚɬɤɨɜɨɝɨ 
ɨɩɪɨɦɿɧɟɧɧɹ ɬɚɤɫɚɬɨɪɿɜ� ɩɿɞ ɱɚɫ ɩɪɨɜɟ�
ɞɟɧɧɹ ɥɿɫɨɜɩɨɪɹɞɧɢɯ ɪɨɛɿɬ ɧɚ ɬɟɪɢɬɨɪɿʀ 
Ⱦɋɉ ©ɉɿɜɧɿɱɧɚ ɩɭɳɚª� ɑɨɪɧɨɛɢɥɶɫɶɤɨɝɨ 
ɪɚɞɿɚɰɿɣɧɨ�ɟɤɨɥɨɝɿɱɧɨɝɨ ɛɿɨɫɮɟɪɧɨɝɨ ɡɚ�
ɩɨɜɿɞɧɢɤɚ ɬɚ ɿɧɲɢɯ ɱɚɫɬɢɧ ɥɿɫɨɜɨɝɨ ɮɨɧ�
ɞɭ ɍɤɪɚʀɧɢ� ɹɤɿ ɡɚɡɧɚɥɢ ɪɚɞɿɚɰɿɣɧɨɝɨ  
ɡɚɛɪɭɞɧɟɧɧɹ� Ɍɚɤɨɠ ɭ ɞɨɫɥɿɞɠɟɧɧɿ 
�'� +ROLDND HW DO�� ����� ɧɚɝɨɥɨɲɭɽɬɶɫɹ 
ɧɚ ɜɢɦɿɪɸɜɚɧɧɿ ɜɟɪɯɧɶɨʀ ɜɢɫɨɬɢ ɞɟɪɟɜɨ�
ɫɬɚɧɭ� ɹɤɚ ɦɚɽ ɜɚɠɥɢɜɿɲɟ ɡɧɚɱɟɧɧɹ ɧɿɠ 
ɫɟɪɟɞɧɹ ɜɢɫɨɬɚ �6WURFKLQVNL\� ������

ȱɫɧɭɽ ɫɩɨɫɿɛ ɜɢɡɧɚɱɟɧɧɹ ɜɢɫɨɬɢ ɞɟɪɟ�
ɜɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɨɪɬɨɜɨɝɨ ɨɫɧɚɳɟɧɧɹ 
ȻɉɅȺ� ɹɤɟ ɞɚɽ ɡɦɨɝɭ ɩɪɨɜɨɞɢɬɢ ɩɪɹɦɟ 
ɜɢɦɿɪɸɜɚɧɧɹ ɜɢɫɨɬɢ� Ɍɚɤɟ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɞɨɩɨɦɚɝɚɽ ɨɬɪɢɦɚɬɢ ɨɩɟɪɚɬɢɜɧɭ ɿɧɮɨɪ�
ɦɚɰɿɸ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɩɨɥɶɨɜɢɯ ɭɦɨɜɚɯ 
ɬɚ ɧɟ ɩɨɬɪɟɛɭɽ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ ɉɁ ɞɥɹ 
ɨɛɪɨɛɥɟɧɧɹ ɞɚɧɢɯ �%LGRODNK HW DO�� ������

ȼɢɤɨɪɢɫɬɚɧɧɹ ȻɉɅȺ ɜ ɥɿɫɨɜɨɦɭ ɝɨɫ�
ɩɨɞɚɪɫɬɜɿ ɍɤɪɚʀɧɿ ɫɩɪɹɦɨɜɚɧɟ ɧɚ ɩɚɬɪɭ�
ɥɸɜɚɧɧɹ ɬɟɪɢɬɨɪɿɣ ɩɿɞɩɪɢɽɦɫɬɜɚ ɞɥɹ 
ɜɢɹɜɥɟɧɧɹ ɩɨɪɭɲɟɧɶ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɥɿ�
ɫɨɜɢɯ ɪɟɫɭɪɫɿɜ� ɥɨɤɚɥɿɡɚɰɿʀ ɬɚ ɨɩɟɪɚɬɢɜ�
ɧɨɝɨ ɤɟɪɭɜɚɧɧɹ ɩɿɞ ɱɚɫ ɝɚɫɿɧɧɹ ɥɿɫɨɜɢɯ 
ɩɨɠɟɠ ɬɚ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɬɜɚɪɢɧɚɦɢ� 
Ɍɚɤɫɚɰɿɹ ɡɚɩɚɫɭ ɞɟɪɟɜɢɧɢ ɧɚɫɚɞɠɟɧɶ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ȻɉɅȺ ɧɚɪɚɡɿ ɧɟ ɦɚɽ ɲɢɪɨɤɨ�
ɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ� 

Мета дослідження – ɜɫɬɚɧɨɜɢɬɢ 
ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɜɢɫɨɬɢ ɞɟɪɟɜ ɡɿ 
ɡɦɟɧɲɟɧɧɹɦ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ &+0� 
ɫɮɨɪɦɨɜɚɧɢɯ ɧɚ ɨɫɧɨɜɿ ɳɿɥɶɧɨʀ ɯɦɚɪɢ 
ɬɨɱɨɤ ɞɥɹ ɫɨɫɧɨɜɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ ɧɟɨɞɧɨ�
ɪɿɞɧɨʀ ɝɭɫɬɨɬɢ�



Ʌɿɫɨɜе ɝɨɫɩɨдарɫɬɜɨ
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Матеріали і методи дослідження. 
Ɇɚɬɟɪɿɚɥɢ ɞɨɫɥɿɞɠɟɧɧɹ ɡɿɛɪɚɧɿ ɩɿɞ ɱɚɫ 
ɩɨɥɶɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɭ Ⱦɉ ©ɇɿɠɢɧɫɶɤɟ 
ɥɿɫɨɜɟ ɝɨɫɩɨɞɚɪɫɬɜɨª ɧɚ ɬɟɪɢɬɨɪɿʀ ȱɪɠɚ�
ɜɟɰɶɤɨɝɨ ɥɿɫɧɢɰɬɜɚ ��� ɤɜɚɪɬɚɥ� � ɜɢɞɿɥ� 
ɑɟɪɧɿɝɿɜɫɶɤɨʀ ɨɛɥɚɫɬɿ �1�����¶������� 
(�����¶���������

Ɉɛ¶ɽɤɬ ɞɨɫɥɿɞɠɟɧɧɹ ± ɜɢɫɨɬɚ ɞɟɪɟɜ 
ɫɨɫɧɢ ɡɜɢɱɚɣɧɨʀ ɭ ɞɟɪɟɜɨɫɬɚɧɿ ɧɟɨɞɧɨ�
ɪɿɞɧɨʀ ɝɭɫɬɨɬɢ� Ʉɨɧɬɪɨɥɶɧɟ ɜɢɦɿɪɸɜɚɧɧɹ 
ɦɨɞɟɥɶɧɢɯ ɞɟɪɟɜ ɩɪɨɜɨɞɢɥɢ ɩɿɫɥɹ ɡɜɚ�
ɥɸɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɿɪɧɨʀ ɫɬɪɿɱɤɢ ɬɚ 
ɥɚɡɟɪɧɨ�ɨɩɬɢɱɧɨɝɨ ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɩɪɢ�
ɥɚɞɭ 3'����1� Ⱦɿɚɦɟɬɪɢ ɛɭɥɢ ɜɢɦɿɪɹɧɿ 
ɦɿɪɧɨɸ ɜɢɥɤɨɸ ©0DQWD[ 3UHFLVLRQ %OXHª 
�+DJORI� ɒɜɟɰɿɹ��

Ⱥɟɪɨɮɨɬɨɡɣɨɦɤɭ ɥɿɫɨɜɨɝɨ ɦɚɫɢɜɭ 
ɩɪɨɜɨɞɢɥɢ ȻɉɅȺ 3KDQWRP  � 3UR ɛɚɡɨɜɨʀ 
ɤɨɦɩɥɟɤɬɚɰɿʀ� ȼɢɤɨɧɚɧɨ ɞɜɚ ɩɨɥɿɝɨɧɚɥɶɧɿ 
ɩɪɨɥɶɨɬɢ ɡ ɩɟɪɟɤɪɢɬɬɹɦ ɡɧɿɦɤɿɜ �� � ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɉɁ 3L[�'FDSWXUH� ȼɿɞɡɧɹɬɨ �� 
ɫɰɟɧɭ� ɫɟɪɟɞ ɹɤɢɯ �� ɡ ɜɢɫɨɬɢ �� ɦɟɬɪɿɜ 
ɿ �� ɿɡ �� ɦɟɬɪɿɜ�

Ⱦɥɹ ɨɛɪɨɛɥɟɧɧɹ ɮɨɬɨɦɚɬɟɪɿɚɥɿɜ ɛɭɥɨ 
ɜɢɤɨɪɢɫɬɚɧɨ ɉɁ $JLVRIW 0HWDVKDSH� ɞɟ 
ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɜɢɪɿɜɧɸɜɚɧɧɹ ɮɨɬɨɝɪɚ�
ɮɿɣ� ɫɬɜɨɪɟɧɧɹ ɳɿɥɶɧɨʀ ɯɦɚɪɢ ɬɨɱɨɤ ɬɚ 
ʀɯ ɤɥɚɫɢɮɿɤɚɰɿʀ� ɋɬɜɨɪɟɧɨ ɰɢɮɪɨɜɭ ɦɨ�
ɞɟɥɶ ɪɟɥɶɽɮɭ ɬɚ ɰɢɮɪɨɜɿ ɦɨɞɟɥɿ ɦɿɫɰɟ�
ɜɨɫɬɿ� ɡ ɪɿɡɧɢɰɿ ɹɤɢɯ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɦɨ�
ɞɟɥɶ ɜɢɫɨɬɢ ɤɪɨɧ ɞɥɹ ɪɚɫɬɪɨɜɢɯ 
ɡɨɛɪɚɠɟɧɶ ɪɿɡɧɨʀ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ�

Ɉɞɟɪɠɚɧɿ ɪɚɫɬɪɢ ɡɛɟɪɿɝɚɥɢ ɭ ɮɨɪɦɚɬɿ 
7,)) ɿɡ ɫɢɫɬɟɦɨɸ ɤɨɨɪɞɢɧɚɬ :*6 �� � 
870 ɡɨɧɚ ��1 �(36*���������

Ɇɚɤɫɢɦɚɥɶɧɿ ɡɧɚɱɟɧɧɹ ɜɢɫɨɬɢ ɞɟɪɟɜ 
ɜɢɡɧɚɱɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɉɁ $UF*,6� ɩɚ�
ɤɟɬɚ ɿɧɫɬɪɭɦɟɧɬɿɜ ©6SDWLDO $QDO\VWª ɿɡ ɜɢ�
ɤɨɪɢɫɬɚɧɧɹɦ ɮɿɥɶɬɪɚ ©)RFDO VWDWLVWLFVª 
�'� +ROLDND HW DO�� ������ ȼɫɬɚɧɨɜɥɟɧɨ 
ɤɨɨɪɞɢɧɚɬɢ ɜɟɪɯɿɜɨɤ ɞɟɪɟɜ ɿɡ ɪɚɞɿɭɫɨɦ 
ɩɨɲɭɤɭ ɦɚɤɫɢɦɚɥɶɧɢɯ ɡɧɚɱɟɧɶ ���� ɦ ɧɚ 
ɜɢɯɿɞɧɨɦɭ ɪɚɫɬɪɿ ɋ+0 ɿɡ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɫɬɭɩɧɨɸ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ ���� ɦ�
ɩɿɤɫ� Ɉɬɪɢɦɚɧɿ ɤɨɨɪɞɢɧɚɬɢ ɧɚɤɥɚɞɚɥɢ ɧɚ 
ɿɧɲɿ ɪɚɫɬɪɨɜɿ ɡɨɛɪɚɠɟɧɧɹ ɋ+0 ɬɚ ɡɱɢ�
ɬɭɜɚɥɢ ɚɬɪɢɛɭɬɢɜɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɜɢ�
ɫɨɬɭ ɞɥɹ ɦɨɞɟɥɶɧɨɝɨ ɞɟɪɟɜɚ� ɇɚɞɚɧɢɣ 

ɭɧɿɤɚɥɶɧɢɣ ɧɨɦɟɪ ɞɟɪɟɜ ɛɭɥɨ ɧɚɧɟɫɟɧɨ 
ɧɚ ʀɯɧɸ ɤɨɪɭ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ� ɳɨɛ ɜɿɧ 
ɡɱɢɬɭɜɚɜɫɹ ɧɚ ɚɟɪɨɮɨɬɨɡɧɿɦɤɚɯ�

Ⱦɥɹ ɪɨɡɭɦɿɧɧɹ ɬɚ ɫɩɪɨɳɟɧɧɹ ɫɩɪɢɣ�
ɧɹɬɬɹ ɪɢɫɭɧɤɿɜ ɋɇɆ ɧɚ ɧɢɯ ɛɭɥɨ ɧɚɧɟ�
ɫɟɧɨ ɤɨɨɪɞɢɧɚɬɧɭ ɫɿɬɤɭ ɡɜɟɪɯɭ ɬɚ ɩɨ ɥɿ�
ɜɨɦɭ ɤɪɚɸ� ɧɨɦɟɪɢ ɦɨɞɟɥɶɧɢɯ ɞɟɪɟɜ 
ɡɝɿɞɧɨ ɡ ʀɯ ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɧɚ ɞɨɫɥɿɞɧɿɣ 
ɞɿɥɹɧɰɿ� ɭɦɨɜɧɭ ɩɨɡɧɚɱɤɭ ɡ ɩɿɞɩɢɫɨɦ ©ɇ� 
ɦª� ɹɤɚ ɜɿɞɨɛɪɚɠɚɽ ɪɨɡɪɚɯɨɜɚɧɟ ɡɧɚɱɟɧɧɹ 
ɜɢɫɨɬɢ�

Результати досліджень та їх обго-
ворення. ɍ ɪɟɡɭɥɶɬɚɬɿ ɨɛɪɨɛɥɟɧɧɹ �� 
ɚɟɪɨɮɨɬɨɡɧɿɦɤɚ ɛɭɥɨ ɪɨɡɩɿɡɧɚɧɨ ɛɥɢɡɶ�
ɤɨ ��� ��� ɫɩɨɥɭɱɧɢɯ ɬɨɱɨɤ� ɧɚ ɨɫɧɨɜɿ 
ɹɤɢɯ ɡɛɭɞɨɜɚɧɨ ɳɿɥɶɧɭ ɯɦɚɪɭ ɡ ɩɨɧɚɞ 
���� ɦɥɧ ɬɨɱɨɤ� ɋɬɜɨɪɟɧɨ ɜɿɫɿɦ ɦɨɞɟɥɟɣ 
'(0 ɿ ɜɿɫɿɦ ɦɨɞɟɥɟɣ '60� ɪɨɡɪɚɯɨɜɚɧɨ 
ɜɿɫɿɦ &+0� ɱɨɬɢɪɢ ɡ ɧɢɯ� ɧɚɣɛɿɥɶɲ ɪɟ�
ɩɪɟɡɟɧɬɚɬɢɜɧɿ� ɩɨɞɚɧɨ ɧɚ ɪɢɫ� �±�� ɞɟ� 
ɡɨɤɪɟɦɚ� ɜɿɞɨɛɪɚɠɟɧɨ ɮɚɤɬɢɱɧɟ ɪɨɡɦɿ�
ɳɟɧɧɹ ɜɟɪɯɿɜɨɤ ɦɨɞɟɥɶɧɢɯ ɞɟɪɟɜ ɧɚ ɞɨ�
ɫɥɿɞɧɿɣ ɞɿɥɹɧɰɿ ɬɚ ɜɢɧɟɫɟɧɨ ʀɯɧɿ ɩɨɪɹɞ�
ɤɨɜɿ ɧɨɦɟɪɢ� 

Ⱥɧɚɥɿɡ &+0 ɿɡ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ 
���� ɦ�ɩɿɤɫ �ɪɢɫ� ��� ɡɚ ɞɨɩɨɦɨɝɨɸ ɉɁ 
$UF*,6 �ɩɚɤɟɬɚ ɿɧɫɬɪɭɦɟɧɬɿɜ ©6SDWLDO 
$QDO\VWª� ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɿɥɶɬɪɚ 
©)RFDO VWDWLVWLFVª� ɜɿɞɨɛɪɚɠɚɽ ɧɚɣɦɟɧɲɿ 
ɜɬɪɚɬɢ ɩɨɤɚɡɧɢɤɚ ɜɢɫɨɬɢ ɦɨɞɟɥɶɧɢɯ ɞɟ�
ɪɟɜ ɭ ɧɚɫɚɞɠɟɧɧɿ� ȼɿɞɧɨɫɧɟ ɜɿɞɯɢɥɟɧɧɹ 
ɞɥɹ ɫɟɪɟɞɧɶɨɝɨ ɚɪɢɮɦɟɬɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ 
ɜɢɫɨɬɢ ɞɟɪɟɜ ɫɬɚɧɨɜɢɥɨ ��� �� Ⱥɧɚɥɨɝɿɱ�
ɧɢɣ ɩɨɤɚɡɧɢɤ� ɪɨɡɪɚɯɨɜɚɧɢɣ ɞɥɹ ɋɇɆ ɿɡ 
ɪɨɡɞɿɥɶɧɿɫɬɸ ��� ɦ�ɩɿɤɫ� ɧɚ ��� � ɩɟɪɟ�
ɜɢɳɭɽ ɩɨɩɟɪɟɞɧɿɣ ɩɨɤɚɡɧɢɤ� 

Ɋɚɫɬɪɨɜɿ ɡɨɛɪɚɠɟɧɧɹ ɋɇɆ ɿɡ ɪɨɡɞɿɥɶ�
ɧɨɸ ɡɞɚɬɧɿɫɬɸ ɩɨɧɚɞ � ɦ�ɩɿɤɫ �ɪɢɫɭɧ�
ɤɢ � ɿ �� ɧɟɟɮɟɤɬɢɜɧɿ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ� 
ɨɫɤɿɥɶɤɢ ɫɩɪɢɱɢɧɹɸɬɶ ɩɨɯɢɛɤɭ ɜɢɦɿɪɸ�
ɜɚɧɧɹ ɩɨɧɚɞ �� �� ɳɨ ɩɟɪɟɜɢɳɭɽ ɞɨɩɭɫ�
ɬɢɦɿ ɜɿɞɯɢɥɟɧɧɹ ɭ ɜɢɡɧɚɱɟɧɧɿ ɬɚɤɫɚɰɿɣ�
ɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɡɝɿɞɧɨ ɡ ©ȱɧɫɬɪɭɤɰɿɽɸ ɡɿ 
ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɥɿɫɨɜɨɝɨ ɮɨɧɞɭ ɍɤɪɚʀɧɢª 
�,QVWUXFWLRQV IRU DUUDQJLQJ� ������ ȼɬɪɚ�
ɱɚɽɬɶɫɹ ɦɨɠɥɢɜɿɫɬɶ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɞɟɪɟɜɚ 
ɬɚ ɣɨɝɨ ɜɟɪɯɿɜɤɢ ɫɬɟɪɟɨɮɨɬɨɝɪɚɦɦɟɬɪɢɱ�
ɧɢɦɢ ɦɟɬɨɞɚɦɢ� 
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�

Рис. 1. &+0 ɿɡ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ ���� ɦ�ɩɿɤɫ

�

Рис. 2. &+0 ɿɡ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ ��� ɦ�ɩɿɤɫ 

ɉɨɛɭɞɨɜɚ ɤɨɧɬɭɪɭ ɤɪɨɧɢ ɡɚɥɢɲɚɽɬɶɫɹ 
ɞɨɫɬɭɩɧɨɸ ɡ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ ɞɨ 
� � �  ɦ � ɩ ɿ ɤɫ �  ɰ ɟ  ɧ ɟ ɨ ɛɯ ɿ ɞ ɧ ɨ  ɞ ɥ ɹ  
ɜɢɡɧɚɱɟɧɧɹ ɡɿɦɤɧɭɬɨɫɬɿ ɧɚɦɟɬɭ ɞɟɪɟɜɨ�
ɫɬɚɧɭ� Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɡɧɚɱɟɧɶ ɜɢɫɨɬɢ 

ɞɟɪɟɜ ɩɿɞɬɜɟɪɞɠɭɽ ɫɢɫɬɟɦɚɬɢɱɧɢɣ ɯɚɪɚɤ�
ɬɟɪ ɜɿɞɯɢɥɟɧɶ ɭ ɜɢɡɧɚɱɟɧɧɿ ɩɨɤɚɡɧɢɤɿɜ� 
ɳɨ ɧɚɝɨɥɨɲɭɽɬɶɫɹ ɞɥɹ ɞɚɧɢɯ� ɡɿɛɪɚɧɢɯ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ȻɉɅȺ ɭ ɰɶɨɦɭ ɞɨɫɥɿɞɠɟɧ�
ɧɿ �%LGRODK HW DO�� ������



Ʌɿɫɨɜе ɝɨɫɩɨдарɫɬɜɨ

20 ISSN 2664-4452 «UKRAINIAN JOURNAL OF FOREST AND WOOD SCIENCE» Vol. 11, № 3, 2020

 

Рис. 3. &+0 ɿɡ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ � ɦ�ɩɿɤɫ

 

Рис. 4. &+0 ɿɡ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ �� ɦ�ɩɿɤɫ

Ɂɚɝɚɥɨɦ ɛɭɥɨ ɜɢɪɚɯɭɜɚɧɨ ��� ɡɧɚɱɟɧɶ 
ɜɢɫɨɬ ɦɨɞɟɥɶɧɢɯ ɞɟɪɟɜ �ɬɚɛɥ� �� ɿɡ ɪɚ�
ɫɬɪɨɜɢɯ ɡɨɛɪɚɠɟɧɶ ɋɇɆ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬ�
ɧɨɫɬɿ ɜɿɞ � ɫɦ�ɩɿɤɫ ɞɨ �� ɦ�ɩɿɤɫ� Ⱦɿɚɦɟ�
ɬɪɢ ɧɚ ɜɢɫɨɬɿ ɝɪɭɞɟɣ ɬɚ ɿɫɬɢɧɧɿ ɡɧɚɱɟɧɧɹ 

ɜɢɫɨɬɢ ɞɟɪɟɜ ɛɭɥɢ ɨɬɪɢɦɚɧɿ ɧɚɡɟɦɧɢɦɢ 
ɜɢɦɿɪɸɜɚɧɧɹɦɢ ɩɿɞ ɱɚɫ ɩɨɥɶɨɜɢɯ ɪɨɛɿɬ�

Ⱥɧɚɥɿɡ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ �ɬɚɛɥ� �� 
ɜɿɞɨɛɪɚɠɚɽ ɡɦɟɧɲɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɚɪɢɮ�
ɦɟɬɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ ɜɢɫɨɬɢ ɦɨɞɟɥɶɧɢɯ 
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ɞɟɪɟɜ� ȼɿɞɩɨɜɿɞɧɨ ɡɪɨɫɬɚɸɬɶ ɩɨɯɢɛɤɢ 
ɜɢɦɿɪɸɜɚɧɶ� ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɡɧɚ�
ɱɧɨɸ ɧɟɞɨɨɰɿɧɤɨɸ ɜɢɫɨɬɢ ɞɟɪɟɜ� Ɍɚɤɚ 
ɬɟɧɞɟɧɰɿɹ ɡɛɟɪɿɝɚɽɬɶɫɹ ɞɥɹ ɤɨɠɧɨɝɨ ɧɚ�
ɫɬɭɩɧɨɝɨ ɪɚɫɬɪɨɜɨɝɨ ɡɨɛɪɚɠɟɧɧɹ ɡɿ ɡɦɟɧ�
ɲɟɧɧɹɦ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ �ɪɢɫ� ��� 
ɨɫɧɨɜɨɸ ɹɤɢɯ ɽ ɨɞɧɚ ɣ ɬɚ ɫɚɦɚ ɳɿɥɶɧɚ 
ɯɦɚɪɚ ɬɨɱɨɤ�

ɋɟɪɟɞɧɽ ɚɪɢɮɦɟɬɢɱɧɟ ɩɪɢ ɚɧɚɥɿɡɿ ɿɫ�
ɬɢɧɧɢɯ ɡɧɚɱɟɧɶ ɜɢɫɨɬɢ ɞɥɹ �� ɦɨɞɟɥɶɧɢɯ 

ɞɟɪɟɜ ɫɤɥɚɥɨ ���� ɦ� ɧɚɣɛɥɢɠɱɢɦɢ ɞɨ 
ɧɶɨɝɨ ɽ ɡɧɚɱɟɧɧɹ ����� ɦ �ɬɚɛɥ� �� ɪɢɫ� �� 
ɹɤɟ ɨɬɪɢɦɚɧɨ ɿɡ ɪɚɫɬɪɨɜɨɝɨ ɡɨɛɪɚɠɟɧɧɹ 
ɡ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ � ɫɦ�ɩɿɤɫ ɬɚ 
����� ɦ ɞɥɹ ɪɚɫɬɪɚ ± �� ɫɦ�ɩɿɤɫ �ɬɚɛɥ� �� 
ɪɢɫ� ���

ɏɚɪɚɤɬɟɪɧɢɦ ɞɥɹ ɜɫɿɯ ɦɨɞɟɥɟɣ ɋɇɆ 
ɽ ɫɢɫɬɟɦɚɬɢɱɧɟ ɡɦɟɧɲɟɧɧɹ ɡɧɚɱɟɧɶ ɜɢ�
ɫɨɬɢ� əɤ ɫɜɿɞɱɢɬɶ ɚɧɚɥɿɡ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɞɟɪɟɜ ʋ �� ɿ ʋ �� �ɬɚɛɥ� ��� 

1. Дані висоти модельних дерев на СНМ різної роздільної здатності
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1 48 ����� ����� ����� ����� ����� ����� ���� ���� �����
2 40 ����� ����� ����� ����� ����� ���� ���� ���� �����
3 41 ����� ����� ����� ����� ����� ���� ���� ���� �����
4 48 ����� ����� ����� ����� ����� ����� ���� ���� �����
5 58 ����� ����� ����� ����� ����� ����� ���� ���� �����
6 53 ����� ����� ����� ����� ����� ����� ���� ���� �����
7 44 ����� ����� ����� ����� ���� ���� ���� ���� �����
8 38 ����� ����� ����� ����� ���� ���� ���� ���� �����
9 34 ����� ����� ����� ����� ���� ���� ���� ���� �����
10 �� ����� ����� ����� ����� ����� ���� ���� ���� �����
11 �� ����� ����� ����� ����� ����� ����� ����� ���� �����
12 52 ����� ����� ����� ����� ����� ����� ���� ���� �����
13 38 ����� ����� ����� ����� ���� ���� ���� ���� �����
14 51 ����� ����� ����� ����� ����� ����� ���� ���� �����
15 �� ����� ����� ����� ����� ����� ����� ���� ���� �����
16 42 ����� ����� ����� ����� ����� ���� ���� ���� �����
17 38 ����� ����� ����� ����� ����� ����� ���� ���� �����
18 �� ����� ����� ����� ����� ����� ����� ���� ���� �����
19 �� ����� ����� ����� ����� ����� ���� ���� ���� �����
20 51 ����� ����� ����� ����� ����� ����� ����� ���� �����
21 44 ����� ����� ����� ����� ����� ����� ����� ���� �����
22 32 ����� ����� ����� ����� ����� ����� ����� ���� �����
23 48 ����� ����� ����� ����� ����� ����� ����� ���� �����
24 �� ����� ����� ����� ����� ����� ����� ����� ���� �����
25 �� ����� ����� ����� ����� ����� ����� ����� ���� �����
26 �� ����� ����� ����� ����� ����� ����� ����� ���� �����
27 45 ����� ����� ����� ����� ����� ����� ����� ���� �����
28 41 ����� ����� ����� ����� ����� ����� ����� ���� �����
29 40 ����� ����� ����� ����� ����� ����� ���� ���� �����
30 53 ����� ����� ����� ����� ����� ���� ���� ���� �����
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ɭ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɜɿɞɛɭɜɚɽɬɶɫɹ ɩɨɫɬɭ�
ɩɨɜɟ ɡɦɟɧɲɟɧɧɹ� ɜ ɞɪɭɝɨɦɭ ± ɪɿɡɤɟ� Ɂɨ�
ɤɪɟɦɚ� ɡɚ ɩɨɪɿɜɧɹɧɧɹ ɩɨɫɥɿɞɨɜɧɢɯ ɪɚ�
ɫɬɪɿɜ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ ɜ ��� ɬɚ ��� ɦ�
ɩɿɤɫ ɞɥɹ ɦɨɞɟɥɶɧɨɝɨ ɞɟɪɟɜɚ ʋ �� ɜɿɞ�
ɦɿɧɧɿɫɬɶ ɫɬɚɧɨɜɢɥɚ ɩɨɧɚɞ � ɪɚɡɢ ɡɚ ɜɢ�
ɫɨɬɨɸ ɞɟɪɟɜɚ ɡɚ ɜɫɬɚɧɨɜɥɟɧɢɦɢ ɤɨɨɪɞɢ�
ɧɚɬɚɦɢ ɜɟɪɯɿɜɤɢ ɰɶɨɝɨ ɞɟɪɟɜɚ� Ɋɚɡɨɦ ɡ 
ɬɢɦ� ɩɨɩɟɪɟɞɧɿ ɬɚ ɧɚɫɬɭɩɧɿ ɡɧɚɱɟɧɧɹ ɧɟ 
ɦɚɥɢ ɬɚɤɨʀ ɫɭɬɬɽɜɨʀ ɪɿɡɧɢɰɿ ɦɿɠ ɫɨɛɨɸ� 
ȼɿɡɭɚɥɶɧɢɣ ɚɧɚɥɿɡ ɪɚɫɬɪɿɜ �ɪɢɫɭɧɤɢ � ɿ �� 
ɞɚɽ ɦɨɠɥɢɜɿɫɬɶ ɜɢɫɭɧɭɬɢ ɩɪɢɩɭɳɟɧɧɹ� 
ɳɨ ɬɚɤɚ ɜɟɥɢɤɚ ɪɨɡɛɿɠɧɿɫɬɶ ɭ ɩɨɤɚɡɧɢɤɚɯ 
ɦɨɠɟ ɛɭɬɢ ɫɩɪɢɱɢɧɟɧɚ ɪɨɡɦɿɪɚɦɢ ɤɪɨɧɢ� 
ɑɟɪɟɡ ɰɟ ɩɨɬɪɿɛɧɚ ɞɨɞɚɬɤɨɜɚ ɟɤɫɩɟɪɢɦɟɧ�
ɬɚɥɶɧɚ ɪɨɛɨɬɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɚɫɬɪɨɜɢɯ 
ɡɨɛɪɚɠɟɧɶ ɋɇɆ ɪɿɡɧɨʀ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬ�
ɧɨɫɬɿ ɬɚ ɝɥɨɛɚɥɶɧɢɯ ɤɚɪɬ ɜɢɫɨɬɢ ɩɨɥɨɝɿɜ 
ɥɿɫɭ �+DQVHQ HW DO�� ����� ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɜɢɫɨɬɢ ɞɟɪɟɜ ɚɛɨ ʀʀ ɹɤɿɫɧɨɝɨ ɩɪɨɝɧɨɡɭ�
ɜɚɧɧɹ�

Висновки і перспективи. Ɂɚ ɪɟɡɭɥɶ�
ɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚ�
ɬɢ� ɳɨ ɱɢɦ ɜɢɳɚ ɪɨɡɞɿɥɶɧɚ ɡɞɚɬɧɿɫɬɶ 
ɪɚɫɬɪɨɜɢɯ ɡɨɛɪɚɠɟɧɶ� ɬɢɦ ɜɢɳɚ ɬɨɱɧɿɫɬɶ 
ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ� Ɂɨɤɪɟɦɚ ɰɟ ɫɬɨ�
ɫɭɽɬɶɫɹ ɿ ɯɦɚɪɢ ɬɨɱɨɤ� ɹɤɚ ɽ ɨɫɧɨɜɨɸ ɞɥɹ 
ɪɨɡɪɚɯɭɧɤɭ ɰɢɮɪɨɜɨʀ ɦɨɞɟɥɿ ɦɿɫɰɟɜɨɫɬɿ 
ɬɚ ɰɢɮɪɨɜɨʀ ɦɨɞɟɥɿ ɪɟɥɶɽɮɭ� ɬɨɛɬɨ ɱɢɦ 
ɜɢɳɚ ɳɿɥɶɧɿɫɬɶ ɬɚɤɨʀ ɯɦɚɪɢ� ɬɢɦ ɛɿɥɶɲɚ 
ɬɨɱɧɿɫɬɶ ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ� ɡɚ ɭɦɨɜɢ ɪɿɜ�
ɧɨɦɿɪɧɨɫɬɿ ɪɨɡɬɚɲɭɜɚɧɧɹ ɬɨɱɨɤ ɭ ɯɦɚɪɿ 
ɡɚ ɨɛ¶ɽɤɬɨɦ ɿɧɬɟɪɟɫɭ� Ɂɚ ɞɚɧɢɦɢ ɜɢɤɨɧɚ�
ɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɨɛʉɪɭɧɬɨɜɚɧɨ ɧɟɟɮɟɤɬɢɜ�
ɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɚɫɬɪɨɜɢɯ ɡɨɛɪɚɠɟɧɶ 
ɋɇɆ ɧɢɡɶɤɨʀ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ ɞɥɹ 
ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɢɫɨɬɢ ɪɨɫɬɭɱɨɝɨ ɞɟɪɟɜɚ ɜ 
ɧɚɫɚɞɠɟɧɧɿ� ȼɿɞɩɨɜɿɞɧɨ ɩɟɪɟɜɿɪɤɚ ɨɬɪɢ�
ɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɜɿɞɨɛɪɚɠɚɽ ɡɛɿɥɶɲɟɧ�
ɧɹ ɩɨɦɢɥɤɢ ɜɢɡɧɚɱɟɧɧɹ ɜɢɫɨɬɢ ɭ ɪɚɡɿ 
ɡɦɟɧɲɟɧɧɹ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ ɪɚɫɬɪɨ�
ɜɨɝɨ ɡɨɛɪɚɠɟɧɧɹ�

2. Статистичні показники
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���� ��� ��� 1 3 5 10 30
ɋɟɪɟɞɧɽ ɚɪɢɮɦɟɬɢɱɧɟ ɡɧɚɱɟɧɧɹ� ɦ ����� ����� ����� ����� ����� ����� ���� ����
ɉɨɯɢɛɤɚ ɜɢɦɿɪɸɜɚɧɧɹ� ɦ ����� ����� ����� ����� ������ ������ ������ ������
ȼɿɞɧɨɫɧɚ ɩɨɯɢɛɤɚ� � ��� ��� ��� ���� ���� ���� ���� ����

 

����� ����� �����
�����

�����
�����

���� ����

� 
ɫɦ�ɩɿɤɫ

�� 
ɫɦ�ɩɿɤɫ

�� 
ɫɦ�ɩɿɤɫ

��� 
ɦ�ɩɿɤɫ

��� 
ɦ�ɩɿɤɫ

��� 
ɦ�ɩɿɤɫ

���� 
ɦ�ɩɿɤɫ

���� 
ɦ�ɩɿɤɫ

С
ер
ед
нє
�а
ри
фм

ет
ич
не
�зн

ач
ен
ня
�

ви
со
ти
��м

Роздільна�здатність�С+0

Рис. 5. ɋɟɪɟɞɧɿ ɚɪɢɮɦɟɬɢɱɧɿ ɡɧɚɱɟɧɧɹ ɜɢɫɨɬɢ ɦɨɞɟɥɶɧɢɯ ɞɟɪɟɜ  
ɡɚ ɪɿɡɧɨʀ ɪɨɡɞɿɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ ɋɇɆ
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The collection of information on the growth and development of trees is the basis for planning 
forestry and horticulture, while the relevance and reliability of such data defines the quality of forest 
and park inventory outputs. Currently in Ukraine, the height of growing trees and shrubs is measured 
PRVWO\  E\  FOLQRPHWHU.  7KH  HQKDQFHPHQW  RI  XQPDQQHG  DHULDO  YHKLFOHV  �8$9V�  DQG  PHWKRGV  RI 
processing the collected information allow to amplify the level of quality and accuracy of the collected 
data.

Our goal was to consider the possibility of determining the height of trees based on aerial 
SKRWRJUDSK\ PDWHULDOV REWDLQHG E\ 8$9V DQG WR DVVHVV WKH DFFXUDF\ RI PHDVXUHG LQGLFDWRUV PRGHOLQJ 
crown height at different spatial resolutions.

+HUH ZH XVHG PHWKRGV RI FUHDWLQJ D GLJLWDO FDQRS\ KHLJKW PRGHO �&+0� IURP DHULDO SKRWRJUDSKV 
REWDLQHG E\ 8$9V. :H SURGXFHG � GLJLWDO HOHYDWLRQ DQG  WHUUDLQ PRGHOV  IRU  WKH FDOFXODWLRQ RI &+0. 
5DVWHU  LPDJH  DQDO\VLV ZDV  SHUIRUPHG  XVLQJ  WKH $UF*,6  VRIWZDUH  DQG 6SDWLDO $QDO\VW  WRRONLW  XVLQJ 
the Focal statistics filter. We have confirmed the possibility of CHM utilization to measure the height 
of trees in structurally homogeneous stands. Here we have shown the change of height values of 
6FRWV  SLQH  WUHHV  �3LQXV  V\OYHVWULV  /.�  DQG  WKH  GHYLDWLRQ  RI  WKH  DULWKPHWLF PHDQ  YDOXH  RI  WKH  KHLJKW 
for model trees applying the raster images with different spatial resolutions. Predicted tree heights 
were compared with the empirical values, which were obtained directly measuring the felled sample 
trees with the addition of stump height.

&+0 DQDO\VLV ZLWK  D  FHOO  VL]H  RI  �.�� P� and 0.1 m� shows the smallest height deviations for 
PRGHO  WUHHV  LQ  WKH VWDQG. 7KH GHYLDWLRQV UHODWLYH WR DULWKPHWLF PHDQ ZHUH �.� � DQG �.� �. 5DVWHU 
LPDJHV ZLWK  D PRUH  FRDUVH  UHVROXWLRQ  �PRUH  WKDQ  � P��  DUH  QRW  UHFRPPHQGHG  LQ  IRUHVW  SUDFWLFH, 
VLQFH WKHLU XWLOL]LQJ HQWDLOV D PHDVXUHPHQW HUURU RI ��� DQG KLJKHU, DQG WKXV H[FHHGLQJ WKH SHUPLVVLEOH 
deviations in tree height measurements according to the forest inventory guidelines currently applied 
in Ukraine.

Keywords: canopy height model, digital elevation model, digital terrain models, unmanned aerial 
vehicle, point cloud, Scots pine.
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ɇацɿɨɧаɥьɧɢɣ уɧɿɜерɫɢɬеɬ ɛɿɨреɫурɫɿɜ  ɿ ɩрɢрɨдɨɤɨрɢɫɬуɜаɧɧɹ ɍɤраʀɧɢ

ɍ ɬеɩерɿɲɧɿɣ ɱаɫ ɿɧɬеɧɫɢɜɧɨɝɨ рɨɡɜɢɬɤу ɫуɫɩɿɥьɫɬɜа ɬа ɩɿдɜɢɳеɧɧɹ аɧɬрɨɩɨɝеɧɧɨ-
ɝɨ ɧаɜаɧɬаɠеɧɧɹ ɧа еɤɨɥɨɝɿɱɧɿ ɫɢɫɬеɦɢ ɡрɨɫɬаɽ ɡɧаɱеɧɧɹ ɥɿɫɨɦеɥɿɨраɬɢɜɧɢɯ ɧаɫадɠеɧь 
рɿɡɧɨɝɨ цɿɥьɨɜɨɝɨ ɩрɢɡɧаɱеɧɧɹ. Ɉдɧɢɦ ɿɡ ɜɢдɿɜ ɬаɤɢɯ ɧаɫадɠеɧь ɽ ɩрɢдɨрɨɠɧɿ ɥɿɫɨɜɿ ɫɦу-
ɝɢ, ɹɤɿ ɜ уɦɨɜаɯ ɡɛɿɥьɲеɧɧɹ ɱɢɫеɥьɧɨɫɬɿ ɬа  ɿɧɬеɧɫɢɜɧɨɫɬɿ руɯу аɜɬɨɦɨɛɿɥьɧɨɝɨ ɬраɧ-
ɫɩɨрɬу, ɨɫɨɛɥɢɜɨ ɧа аɜɬɨɲɥɹɯаɯ ɦɿɠɧарɨдɧɨɝɨ ɬа ɧацɿɨɧаɥьɧɨɝɨ ɡɧаɱеɧɧɹ, ɡаɛеɡɩеɱуɸɬь 
ɜɢɤɨɧаɧɧɹ ɧɢɡɤɢ ɜаɠɥɢɜɢɯ ɡаɯɢɫɧɢɯ ɮуɧɤцɿɣ.

ɇаɜедеɧɨ ɡɧаɱеɧɧɹ ɬа аɤɬуаɥьɧɿɫɬь ɜɢɤɨрɢɫɬаɧɧɹ ɩрɢдɨрɨɠɧɿɯ ɥɿɫɨɜɢɯ ɫɦуɝ у ɤɨɧ-
ɬеɤɫɬɿ  ɜɢɤɨɧаɧɧɹ ɧɢɦɢ ɲуɦɨɩɨɝɥɢɧаɥьɧɢɯ ɮуɧɤцɿɣ. ɉрɢдɿɥеɧɨ уɜаɝу аɧаɥɿɡу ɲуɦɨɜɨɝɨ 
ɧаɜаɧɬаɠеɧɧɹ ɜɿд рɨɛɨɬɢ ɜеɥɢɤɨɝаɛарɢɬɧɢɯ ɬраɧɫɩɨрɬɧɢɯ ɡаɫɨɛɿɜ ɧа аɜɬɨɦаɝɿɫɬраɥɹɯ 
ɦɿɠɧарɨдɧɨɝɨ ɬа  ɧацɿɨɧаɥьɧɨɝɨ  ɡɧаɱеɧɧɹ  ɜ  уɦɨɜаɯ Ɂаɯɿдɧɨɝɨ ɉɨɥɿɫɫɹ. Вɢɤɨɧаɧɨ  аɧаɥɿɡ 
ɨɫɬаɧɧɿɯ ɧауɤɨɜɢɯ ɩуɛɥɿɤацɿɣ ɡ аɤцеɧɬуɜаɧɧɹɦ уɜаɝɢ ɧа ɡаɯɢɫɧɢɯ ɧаɫадɠеɧɧɹɯ ɹɤ еɮеɤ-
ɬɢɜɧɨɦу ɡаɫɨɛɿ ɡаɩɨɛɿɝаɧɧɹ ɧеɝаɬɢɜɧɨɦу аɤуɫɬɢɱɧɨɦу ɧаɜаɧɬаɠеɧɧɸ. Ɉɫɧɨɜɧɨɸ ɦеɬɨɸ 
ɜɢɤɨɧаɧɢɯ дɨɫɥɿдɠеɧь ɫɬаɥɨ ɜɢɡɧаɱеɧɧɹ ɲуɦɨɩɨɝɥɢɧаɥьɧɢɯ ɜɥаɫɬɢɜɨɫɬеɣ ɩрɢдɨрɨɠɧɿɯ 
ɥɿɫɨɜɢɯ  ɫɦуɝ  ɡаɥеɠɧɨ  ɜɿд  ʀɯɧɿɯ  ɤɨɧɫɬруɤɬɢɜɧɢɯ  ɨɫɨɛɥɢɜɨɫɬеɣ  ɬа  ɜɢдɨɜɨɝɨ  ɫɤɥаду.  
Ɂаɡɧаɱеɧɨ, ɳɨ ɜɢрɿɲеɧɧɹ ɩрɨɝраɦɧɢɯ ɡаɜдаɧь рɨɛɨɬɢ ɩрɨɜедеɧɨ ɡ ɜɢɤɨрɢɫɬаɧɧɹɦ ɫɩе-
цɿаɥьɧɢɯ ɦеɬɨдɢɤ дɨɫɥɿдɠеɧь ɲуɦɨɩɨɝɥɢɧаɥьɧɨɝɨ еɮеɤɬу ɡаɯɢɫɧɢɦɢ ɥɿɫɨɜɢɦɢ ɧаɫадɠеɧ-
ɧɹɦɢ ɧа ɲɥɹɯаɯ ɬраɧɫɩɨрɬу. Вɢɤɨɧаɧɨ ɩɨрɿɜɧɹɥьɧу ɯараɤɬерɢɫɬɢɤу ɲуɦɨɩɨɝɥɢɧаɥьɧɨ-
ɝɨ  еɮеɤɬу  ɩрɢдɨрɨɠɧɿɯ  ɥɿɫɨɜɢɯ  ɫɦуɝ  ɿ ɲуɦɨɡаɯɢɫɧɢɯ  еɤраɧɿɜ.  ɇа  ɩɿдɫɬаɜɿ  ɩрɨɜедеɧɢɯ 
дɨɫɥɿдɠеɧь рɨɡрɨɛɥеɧɨ ɦаɬеɦаɬɢɱɧɿ ɦɨдеɥɿ, ɳɨ ɨɩɢɫуɸɬь ɡɧɢɠеɧɧɹ рɿɜɧɹ ɲуɦу ɡаɥеɠ-
ɧɨ  ɜɿд  ɤɨɧɫɬруɤцɿʀ  ɩрɢдɨрɨɠɧɿɯ  ɥɿɫɨɜɢɯ  ɫɦуɝ.  ɍɡаɝаɥьɧеɧɧɹ  реɡуɥьɬаɬɿɜ  еɤɫɩерɢɦеɧɬу 
ɩɨɤаɡаɥɨ, ɳɨ ɧаɣɛɿɥьɲ ɹɤɿɫɧɢɦ ɲуɦɨɩɨɝɥɢɧаɥьɧɢɦ еɮеɤɬɨɦ ɜɢрɿɡɧɹɸɬьɫɹ ɩрɢдɨрɨɠɧɿ 
ɫɦуɝɢ ɳɿɥьɧɨʀ ɬа аɠурɧɨʀ ɤɨɧɫɬруɤцɿɣ. ɒуɦɨɡаɯɢɫɧɿ еɤраɧɢ у раɣɨɧɿ дɨɫɥɿдɠеɧь ɫɩрɢɹɸɬь 
ɡɧɢɠеɧɧɸ  рɿɜɧɹ ɲуɦу  дɨ  ��  дȻȺ ɬа ɦеɧɲе,  ɱɢɦ  ɡаɛеɡɩеɱуɸɬь  ɜɢɤɨɧаɧɧɹ  ɧеɨɛɯɿдɧɢɯ 
ɫаɧɿɬарɧɢɯ ɧɨрɦ дɥɹ ɧаɫеɥеɧɢɯ ɩуɧɤɬɿɜ.

Ключові слова: рɿɜеɧь ɲуɦу, аɤуɫɬɢɱɧе ɧаɜаɧɬаɠеɧɧɹ, ɲуɦɨɦɿр, ɦаɬеɦаɬɢɱɧа ɦɨ-
деɥь, ɲуɦɨɡаɯɢɫɧɢɣ еɤраɧ. 

* ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ± ɤɚɧɞɢɞɚɬ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɧɚɭɤ� ɞɨɰɟɧɬ ɋ� Ɇ� Ⱦɭɞɚɪɟɰɶ�

Актуальність. ɇɢɧɿ ɜ ɭɫɶɨɦɭ ɫɜɿɬɿ 
ɧɚɣɩɨɲɢɪɟɧɿɲɢɦ ɞɠɟɪɟɥɨɦ ɧɚɞɦɿɪɧɨɝɨ 
ɲɭɦɭ ɽ ɬɪɚɧɫɩɨɪɬɧɿ ɩɨɬɨɤɢ� ɹɤɿ� ɡɚ ɪɿɡ�
ɧɢɦɢ ɞɚɧɢɦɢ� ɩɨɤɪɢɜɚɸɬɶ ɜɿɞ �� ɞɨ 
�� � ɬɟɪɢɬɨɪɿɣ ɧɚɫɟɥɟɧɢɯ ɦɿɫɰɶ �0DQR�
MNXPDU� %DVKD� 	 6ULPXUXJDQDQGDP� 
������ ɉɨɪɹɞ ɿɡ ɰɢɦ ɡɧɚɱɧɭ ɭɜɚɝɭ ɩɪɢɞɿ�
ɥɹɸɬɶ ɛɭɞɿɜɧɢɰɬɜɭ ɧɨɜɢɯ ɬɚ ɪɟɤɨɧɫɬɪɭɤ�
ɰɿʀ ɧɚɹɜɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚɝɿɫɬɪɚɥɟɣ� 

ɐɟ ɡɭɦɨɜɥɟɧɨ� ɧɚɫɚɦɩɟɪɟɞ� ɧɟɨɛɯɿɞɧɿɫɬɸ 
ɡɛɿɥɶɲɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɩɟɪɟɜɟɡɟɧɶ ɬɚ ɩɨɥɿɩɲɟɧɧɹ ɛɟɡɩɟɤɢ ʀɯ 
ɟɤɫɩɥɭɚɬɚɰɿʀ� Ɉɞɧɿɽɸ ɿɡ ɜɚɠɥɢɜɢɯ ɜɢɦɨɝ 
ɳɨɞɨ ɛɟɡɩɟɱɧɨʀ ɟɤɫɩɥɭɚɬɚɰɿʀ ɛɭɞɶ�ɹɤɢɯ 
ɛɭɞɿɜɟɥɶɧɢɯ ɨɛ¶ɽɤɬɿɜ� ɞɨ ɹɤɢɯ ɛɟɡɩɨɫɟ�
ɪɟɞɧɶɨ ɧɚɥɟɠɚɬɶ ɚɜɬɨɦɨɛɿɥɶɧɿ ɬɚ ɡɚɥɿɡ�
ɧɢɱɧɿ ɲɥɹɯɢ ɫɩɨɥɭɱɟɧɧɹ� ɽ ɜɢɦɨɝɚ ©ɡɚ�
ɯɢɫɬ ɜɿɞ ɲɭɦɭª �'LUHFWLYH� ������ 
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ɋɭɱɚɫɧɿ ɦɟɬɨɞɢ ɛɨɪɨɬɶɛɢ ɡ ɲɭɦɨɦ ɦɨɠɧɚ 
ɩɨɞɿɥɢɬɢ ɧɚ ɱɨɬɢɪɢ ɨɫɧɨɜɧɿ ɝɪɭɩɢ �,62 
������������� ɡɦɟɧɲɟɧɧɹ ɲɭɦɭ ɭ ɞɠɟɪɟɥɿ� 
ɡɜɭɤɨɿɡɨɥɹɰɿɹ� ɛɭɞɿɜɟɥɶɧɨ�ɩɥɚɧɭɜɚɥɶɧɿ ɡɚ�
ɯɨɞɢ� ɿɧɠɟɧɟɪɧɨ�ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ�

ɒɭɦ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ� ɡɨ�
ɤɪɟɦɚ ɜɿɞ ɨɛ¶ɽɤɬɿɜ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧ�
ɫɩɨɪɬɭ� ɩɨɲɢɪɸɽɬɶɫɹ ɧɚ ɜɟɥɢɤɿ ɬɟɪɢɬɨ�
ɪɿʀ� ɭɪɛɚɧɿɡɨɜɚɧɿ ɡɨɧɢ ɬɚ ɫɩɪɢɱɢɧɹɽ 
ɞɢɫɤɨɦɮɨɪɬ ɞɥɹ ɩɪɨɠɢɜɚɧɧɹ ɥɸɞɢɧɢ� 
Ɉɫɨɛɥɢɜɨ ɰɟ ɫɬɨɫɭɽɬɶɫɹ ɠɢɬɥɨɜɢɯ ɦɚɫɢ�
ɜɿɜ� ɹɤɿ ɪɨɡɬɚɲɨɜɚɧɿ ɩɨɪɭɱ ɿɡ ɬɪɚɧɫɩɨɪɬ�
ɧɢɦɢ ɦɚɝɿɫɬɪɚɥɹɦɢ ɿ ɪɨɡɜ¶ɹɡɤɚɦɢ�  
ɒɭɦɨɜɿ ɯɜɢɥɿ ɞɨɫɢɬɶ ɿɧɬɟɧɫɢɜɧɨ ɩɨɲɢ�
ɪɸɸɬɶɫɹ ɧɚ ɩɪɢɥɟɝɥɿ ɬɟɪɢɬɨɪɿʀ� ɞɟ ɦɚɸɬɶ 
ɛɭɬɢ ɜɫɬɚɧɨɜɥɟɧɿ ɚɛɨ ɫɬɜɨɪɟɧɿ ɡɚɯɢɫɧɿ 
ɛɚɪ¶ɽɪɢ� ɉɿɞ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɪɨɛɿɬ ɿɡ ɡɚ�
ɛɟɡɩɟɱɟɧɧɹ ɧɚɥɟɠɧɢɯ ɭɦɨɜ ɩɪɨɠɢɜɚɧɧɹ 
ɥɸɞɢɧɢ ɜɪɚɯɨɜɭɸɬɶ ɛɚɝɚɬɨ ɮɚɤɬɨɪɿɜ� ɨɞ�
ɧɢɦ ɿɡ ɹɤɢɯ ɽ ɪɿɜɟɧɶ ɲɭɦɨɜɨɝɨ ɧɚɜɚɧɬɚ�
ɠɟɧɧɹ� ɐɟ ɛɭɞɶ�ɹɤɿ ɧɟɛɚɠɚɧɿ ɡɜɭɤɢ ɧɟɡɚ�
ɥɟɠɧɨ ɜɿɞ ʀɯɧɶɨʀ ɩɪɢɪɨɞɢ ɬɚ ɯɚɪɚɤɬɟɪɭ 
ɩɨɯɨɞɠɟɧɧɹ� ɳɨ ɜɢɤɥɢɤɚɸɬɶ ɩɟɜɧɢɣ ɞɢɫ�
ɤɨɦɮɨɪɬ ɿ ɦɨɠɭɬɶ ɫɩɪɢɱɢɧɹɬɢ ɧɟɝɚɬɢɜ�
ɧɢɣ ɜɩɥɢɜ ɧɚ ɡɞɨɪɨɜ¶ɹ ɥɸɞɢɧɢ� ɇɚɜɿɬɶ 
ɡɚ ɧɚɹɜɧɨɫɬɿ ɩɨɦɿɪɧɢɯ ɡɜɭɤɨɜɢɯ ɩɨɬɨɤɿɜ 
ɦɨɠɟ ɩɨɝɿɪɲɭɜɚɬɢɫɹ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ� ɨɫɨ�
ɛɥɢɜɨ ɩɿɞ ɱɚɫ ɪɨɡɭɦɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ� 
Ⱦɥɹ ɦɟɲɤɚɧɰɿɜ ɠɢɬɥɨɜɢɯ ɡɚɛɭɞɨɜ ɧɨɪɦɚ�
ɬɢɜɧɢɣ ɪɿɜɟɧɶ ɲɭɦɭ ɦɚɽ ɫɬɚɧɨɜɢɬɢ �� ɿ 
�� ɞȻȺ ɜɿɞɩɨɜɿɞɧɨ ɭ ɧɿɱɧɢɣ ɿ ɞɟɧɧɢɣ ɱɚɫ 
ɞɨɛɢ� Ɂɚɯɢɫɬ ɧɚɫɟɥɟɧɧɹ ɜɿɞ ɲɤɿɞɥɢɜɨʀ ɞɿʀ 
ɡɜɭɤɨɜɨɝɨ ɬɢɫɤɭ ɬɚ ɪɟɝɭɥɸɜɚɧɧɹ ɚɤɭɫɬɢɱ�
ɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɭɪɛɚɧɿɡɨɜɚɧɿ ɬɟ�
ɪɢɬɨɪɿʀ ɪɟɝɥɚɦɟɧɬɭɽɬɶɫɹ ɧɢɡɤɨɸ ɧɨɪɦɚ�
ɬɢɜɧɨ�ɩɪɚɜɨɜɢɯ ɚɤɬɿɜ� 

Ɂɜɚɠɚɸɱɢ ɧɚ ɳɨɪɿɱɧɟ ɡɪɨɫɬɚɧɧɹ ɞɠɟ�
ɪɟɥ ɲɭɦɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ� ɩɨɬɪɿɛɧɨ 
ɡɚɡɧɚɱɢɬɢ� ɳɨ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɢɣ ɟɮɟɤɬ 
ɡɚɯɢɫɧɢɯ ɥɿɧɿɣɧɢɯ ɧɚɫɚɞɠɟɧɶ ɽ ɞɨɫɢɬɶ 
ɜɚɠɥɢɜɢɦ ɟɥɟɦɟɧɬɨɦ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚɝɿ�
ɫɬɪɚɥɟɣ ɤɪɚʀɧɢ� ɉɪɢ ɰɶɨɦɭ ɧɚɣɛɿɥɶɲ 
ɟɮɟɤɬɢɜɧɢɦ ɡɚɫɨɛɨɦ ɡɚɯɢɫɬɭ ɽ ɫɦɭɝɨɜɿ 
ɧɚɫɚɞɠɟɧɧɹ ɭɡɞɨɜɠ ɲɥɹɯɿɜ ɡɚɥɿɡɧɢɱɧɨɝɨ 
ɬɚ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɫɩɨɥɭɱɟɧɧɹ� ȼɚɠɥɢɜɢɦ 
ɮɚɤɬɨɪɨɦ� ɹɤɢɣ ɜɢɡɧɚɱɚɽ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚ�
ɯɢɫɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɦɭɝɨɜɢɯ ɧɚɫɚ�
ɞɠɟɧɶ� ɽ ʀɯɧɿ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ� 

ɉɨɪɿɜɧɹɧɨ ɿɡ ɩɨɜɿɬɪɹɦ ɪɨɫɥɢɧɢ ɯɚɪɚɤ�
ɬɟɪɢɡɭɸɬɶɫɹ ɛɿɥɶɲɢɦ ɚɤɭɫɬɢɱɧɢɦ ɨɩɨ�
ɪɨɦ� Ɍɨɦɭ ɩɪɢɞɨɪɨɠɧɿ ɥɿɫɨɜɿ ɫɦɭɝɢ ɹɜ�
ɥɹɸɬɶ ɫɨɛɨɸ ɩɨɬɭɠɧɢɣ ɟɤɪɚɧɭɸɱɢɣ 
ɛɚɪ¶ɽɪ ɧɚ ɲɥɹɯɚɯ ɩɨɲɢɪɟɧɧɹ ɡɜɭɤɨɜɢɯ 
ɯɜɢɥɶ� Ʉɪɨɧɢ ɥɢɫɬɹɧɢɯ ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ 
ɪɨɫɥɢɧ ɦɨɠɭɬɶ ɩɨɝɥɢɧɚɬɢ ɞɨ �� �� ɚ ɪɨɡ�
ɫɿɸɜɚɬɢ ɿ ɜɿɞɛɢɜɚɬɢ ± ɛɥɢɡɶɤɨ �� � ɡɜɭ�
ɤɨɜɨʀ ɟɧɟɪɝɿʀ� ɳɨ ɩɨɬɪɚɩɥɹɽ ɧɚ ɧɢɯ� ɍ 
ɡɜ¶ɹɡɤɭ ɡ ɰɢɦ ɩɪɢɞɨɪɨɠɧɿ ɥɿɫɨɜɿ ɫɦɭɝɢ 
ɜɢɤɨɧɭɸɬɶ ɜɚɠɥɢɜɿ ɮɭɧɤɰɿʀ ɳɨɞɨ ɡɚɯɢɫ�
ɬɭ ɧɚɫɟɥɟɧɧɹ ɜɿɞ ɲɭɦɨɜɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ� 

Ɉɫɨɛɥɢɜɨʀ ɚɤɬɭɚɥɶɧɨɫɬɿ ɰɿ ɩɢɬɚɧɧɹ 
ɧɚɛɭɜɚɸɬɶ ɜ ɭɦɨɜɚɯ Ɂɚɯɿɞɧɨɝɨ ɉɨɥɿɫɫɹ� 
ɞɟ ɩɪɨɯɨɞɢɬɶ ɧɢɡɤɚ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚɝɿ�
ɫɬɪɚɥɟɣ ɦɿɠɧɚɪɨɞɧɨɝɨ ɿ ɧɚɰɿɨɧɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɧɹ� Ⱦɥɹ ɰɶɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɪɟɝɿɨɧɭ 
ɧɚɣɩɨɲɢɪɟɧɿɲɢɦɢ ɮɭɧɤɰɿɹɦɢ ɩɪɢɞɨɪɨɠ�
ɧɿɯ ɥɿɫɨɜɢɯ ɫɦɭɝ ɽ ɩɨɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ 
ɜɿɬɪɭ ɬɚ ɫɧɿɝɨɡɚɬɪɢɦɚɧɧɹ� ɩɪɨɬɟ ɱɟɪɟɡ 
ɡɛɿɥɶɲɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɚɫɨɛɿɜ ɿ ɲɭɦɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ʀɯ�
ɧɶɨʀ ɪɨɛɨɬɢ ɩɿɞɜɢɳɭɽɬɶɫɹ ɚɤɬɭɚɥɶɧɿɫɬɶ ɿ 
ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɨʀ ɮɭɧɤɰɿʀ ɬɚɤɢɯ ɧɚɫɚ�
ɞɠɟɧɶ� 

Аналіз останніх досліджень та пу-
блікацій. ɑɢɫɥɟɧɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ 
ɜɫɬɚɧɨɜɥɟɧɨ� ɳɨ ɨɞɧɢɦ ɿɡ ɞɿɽɜɢɯ ɬɚ ɟɮɟɤ�
ɬɢɜɧɢɯ ɡɚɫɨɛɿɜ ɡɚɯɢɫɬɭ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɦɚɝɿɫɬɪɚɥɟɣ ɜɿɞ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɩɪɢ�
ɪɨɞɧɢɯ ɱɢɧɧɢɤɿɜ� ɚ ɬɚɤɨɠ ɩɪɢɥɟɝɥɢɯ ɬɟ�
ɪɢɬɨɪɿɣ ɜɿɞ ɲɤɿɞɥɢɜɢɯ ɜɢɤɢɞɿɜ ɿ ɲɭɦɨ�
ɜɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ 
ɽ ɥɿɫɨɜɿ ɞɿɥɹɧɤɢ ɪɿɡɧɨʀ ɩɪɨɫɬɨɪɨɜɨʀ ɮɨɪ�
ɦɢ ɧɚ ɨɫɧɨɜɿ ɩɪɢɧɰɢɩɭ ɲɬɭɱɧɨɝɨ 
ɛɚɪ¶ɽɪɭ� ɹɤɿ ɩɪɨɟɤɬɭɸɬɶ ɿɡ ɜɢɤɨɪɢɫɬɚɧ�
ɧɹɦ ɦɚɤɫɢɦɚɥɶɧɨ ɦɨɠɥɢɜɨɝɨ ɡɚɯɢɫɧɨɝɨ 
ɟɮɟɤɬɭ �3DYOLVK\QD� ����� 6KHOXGFKHQNR� 
	 9DV\N� ����� +ODGXQ� 	 +ODGXQ� ������

ɍ ɪɿɡɧɢɣ ɱɚɫ ɩɨɲɭɤɨɦ ɨɩɬɢɦɚɥɶɧɢɯ 
ɜɚɪɿɚɧɬɿɜ ɡɚɯɢɫɬɭ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɞɨɪɿɝ 
ɜɿɞ ɲɭɦɨɜɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧ�
ɧɹɦ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ ɫɦɭɝ ɡɚɣɦɚɥɢ�
ɫɹ �%RELQ� ����� 3DYOLVK\QD� ����� 
8JQHQNR� 	 *DYULVK� ������ ȼɨɧɢ ɪɨɡɝɥɹ�
ɞɚɥɢ ɫɚɦɟ ɬɚɤɿ ɧɚɫɚɞɠɟɧɧɹ ɹɤ ɟɮɟɤɬɢɜ�
ɧɢɣ ɡɚɫɿɛ ɡɚɩɨɛɿɝɚɧɧɹ ɧɟɝɚɬɢɜɧɨɦɭ ɲɭ�
ɦɨɜɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɸ ɧɟɡɚɥɟɠɧɨ ɜɿɞ 
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ɞɠɟɪɟɥ� ɹɤɿ ɣɨɝɨ ɭɬɜɨɪɸɸɬɶ� ɉɪɢ ɰɶɨɦɭ 
ɜɨɧɢ ɬɚɤɨɠ ɜɜɚɠɚɥɢ ɲɬɭɱɧɿ ɫɦɭɝɨɜɿ ɧɚ�
ɫɚɞɠɟɧɧɹ ɥɿɩɲɢɦ ɜɚɪɿɚɧɬɨɦ ɡɚɯɢɫɬɭ�

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ 
ɞɨɜɟɞɟɧɨ ɜɩɥɢɜ ɪɨɫɥɢɧɧɨɫɬɿ ɧɚ ɡɧɢɠɟɧɧɹ 
ɪɿɜɧɿɜ ɲɭɦɭ� ɐɟ ɩɪɨɹɜɥɹɽɬɶɫɹ ɭ ɡɦɟɧɲɟɧ�
ɧɿ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɡɜɭɤɨɜɢɯ ɤɨɥɢɜɚɧɶ ɩɿɞ 
ɱɚɫ ɩɪɨɯɨɞɠɟɧɧɹ ʀɯ ɱɟɪɟɡ ɥɿɫɨɜɿ ɧɚɫɚ�
ɞɠɟɧɧɹ� ɨɫɤɿɥɶɤɢ ɲɭɦɨɜɿ ɩɨɬɨɤɢ ɱɚɫɬɤɨɜɨ 
ɩɨɝɥɢɧɚɸɬɶɫɹ ɮɿɬɨɦɚɫɨɸ ɞɟɪɟɜɧɨʀ ɪɨɫ�
ɥɢɧɧɨɫɬɿ �%ROVKDNRY� ����� .XFKH U\DY\� 
������ ɇɚɜɿɬɶ ɜɭɡɶɤɿ ɫɦɭɝɨɜɿ ɧɚɫɚɞɠɟɧɧɹ 
ɿ ɨɞɧɨɪɹɞɧɿ ɩɨɫɚɞɤɢ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɩɨ�
ɧɢɠɭɸɬɶ ɪɿɜɟɧɶ ɚɤɭɫɬɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧ�
ɧɹ� ɹɤɢɣ ɫɩɪɢɱɢɧɹɽɬɶɫɹ ɬɪɚɧɫɩɨɪɬɧɢɦɢ 
ɡɚɫɨɛɚɦɢ� Ʌɿɫɨɜɚ ɫɦɭɝɚ ɿɡ ɥɢɫɬɹɧɢɯ ɞɟɪɟɜ�
ɧɢɯ ɜɢɞɿɜ ɪɨɫɥɢɧ ɡɚɜɲɢɪɲɤɢ �� ɦ ɿɡ ɝɭɫ�
ɬɢɦ ɩɿɞɥɿɫɤɨɦ ɡɦɟɧɲɭɽ ɪɿɜɟɧɶ ɲɭɦɭ ɧɚ 
�±� ɞȻȺ� ɡɚɜɲɢɪɲɤɢ �� ɦ ± ɧɚ �±� ɞȻȺ� 
ɚ ɫɦɭɝɚ ɭ �� ɦ ± ɧɚ ��±�� ɞȻȺ� ɒɚɯɨɜɿ 
ɩɨɫɚɞɤɢ ɹɥɢɧɢ ɬɚ ɦɨɞɪɢɧɢ ɡɚɜɲɢɪɲɤɢ �� 
ɦ ɿɡ ɩɿɞɧɚɦɟɬɨɜɢɦ ɹɪɭɫɨɦ ɫɩɪɨɦɨɠɧɿ 
ɡɦɟɧɲɢɬɢ ɪɿɜɟɧɶ ɲɭɦɭ ɞɨ �� ɞȻȺ� 

ɉɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɲɭɦɨɩɨɝɥɢɧɚɥɶ�
ɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɲɩɢɥɶɤɨɜɢɯ ɿ ɥɢɫɬɹɧɢɯ 
ɞɟɪɟɜɧɢɯ ɜɢɞɿɜ ɪɨɫɥɢɧ ɩɨɤɚɡɚɜ� ɳɨ 
ɲɩɢɥɶɤɨɜɿ ɞɟɪɟɜɧɿ ɜɢɞɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ�
ɫɹ ɦɟɧɲɨɸ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɨɸ ɡɞɚɬɧɿɫ�
ɬɸ ɩɨɪɿɜɧɹɧɨ ɿɡ ɥɢɫɬɹɧɢɦɢ� ɉɪɢ ɰɶɨɦɭ 
ɧɚɣɥɿɩɲɢɣ ɲɭɦɨɡɚɯɢɫɧɢɣ ɟɤɪɚɧ ɦɚɽ ɝɭɫ�
ɬɟ ɫɦɭɝɨɜɟ ɡɚɯɢɫɧɟ ɧɚɫɚɞɠɟɧɧɹ ɿɡ ɫɤɥɚɞ�
ɧɢɦ ɜɢɫɨɤɨɩɨɜɧɨɬɧɢɦ ɡɦɿɲɚɧɢɦ ɞɟɪɟɜɨ�
ɫɬɚɧɨɦ� ɞɟ ɹɤ ɝɨɥɨɜɧɢɣ ɜɢɤɨɪɢɫɬɚɧɨ 
ɲɩɢɥɶɤɨɜɢɣ ɞɟɪɟɜɧɢɣ ɜɢɞ� ɇɟɨɛɯɿɞɧɨ 
ɡɚɡɧɚɱɢɬɢ� ɳɨ ɪɿɡɧɿ ɞɟɪɟɜɧɿ ɣ ɤɭɳɨɜɿ 
ɜɢɞɢ ɪɨɫɥɢɧ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɿ ɪɿɡɧɢɦɢ 
ɲɭɦɨɡɚɯɢɫɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ� Ɂɧɚɱɧɢɣ 
ɡɜɭɤɨɩɨɝɥɢɧɚɥɶɧɢɣ ɟɮɟɤɬ ɩɪɢɬɚɦɚɧɧɢɣ 
ɜɢɞɚɦ ɿɡ ɲɢɪɨɤɨɸ ɥɢɫɬɤɨɜɨɸ ɩɥɚɫɬɢɧ�
ɤɨɸ ± ɞɭɛɭ� ɥɢɩɿ� ɤɥɟɧɭ� ɬɨɩɨɥɿ� ɜ¶ɹɡɭ 
ɬɨɳɨ �2VLQ� ������ 

Ɍɚɤɨɠ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ 
ɳɨɞɨ ɛɿɥɶɲɨɝɨ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɨɝɨ 
ɟɮɟɤɬɭ ɥɿɫɨɜɢɯ ɧɚɫɚɞɠɟɧɶ ɭ ɥɿɬɧɿɣ ɩɟɪɿ�
ɨɞ� ɩɨɪɿɜɧɹɧɨ ɿɡ ɡɢɦɨɜɢɦ� ɍ ɰɿ ɩɟɪɿɨɞɢ 
�±��ɪɹɞɧɿ ɥɿɫɨɜɿ ɫɦɭɝɢ ɩɨɧɢɠɭɸɬɶ ɪɿ�
ɜɟɧɶ ɲɭɦɨɜɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨ 
ɧɚ �±� ɿ �±� ɞȻȺ �7VYHWNRY� ������

ɉɿɞ ɱɚɫ ɩɪɨɟɤɬɭɜɚɧɧɹ ɡɚɯɢɫɧɢɯ ɥɿɧɿɣ�
ɧɢɯ ɧɚɫɚɞɠɟɧɶ ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ 
ɦɿɫɰɟɜɿ ɭɦɨɜɢ ɬɚ ɧɨɪɦɚɬɢɜɧɿ ɚɤɬɢ� ɹɤɿ 
ɪɟɝɥɚɦɟɧɬɭɸɬɶ ɛɟɡɩɟɱɧɿ ɞɥɹ ɨɪɝɚɧɿɡɦɭ 
ɥɸɞɢɧɢ ɪɿɜɧɿ ɲɭɦɭ� ɇɟɨɛɯɿɞɧɨ ɡɜɚɠɚɬɢ 
ɧɚ ɤɥɿɦɚɬɢɱɧɿ ɭɦɨɜɢ� ɹɤɿ ɛɟɡɩɨɫɟɪɟɞɧɶɨ 
ɦɨɠɭɬɶ ɜɩɥɢɜɚɬɢ ɧɚ ɩɨɫɥɚɛɥɟɧɧɹ ɡɜɭɤɨ�
ɜɢɯ ɯɜɢɥɶ� ± ɡɨɤɪɟɦɚ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɜɿ�
ɬɪɹ� ɫɢɥɭ ɬɚ ɧɚɩɪɹɦɢ ɩɟɪɟɜɚɠɧɢɯ ɜɿɬɪɿɜ� 
ɍɪɚɯɭɜɚɧɧɹ ɬɚɤɢɯ ɮɚɤɬɨɪɿɜ ɩɿɞ ɱɚɫ ɩɪɨ�
ɟɤɬɭɜɚɧɧɹ ɿ ɪɨɡɦɿɳɟɧɧɹ ɩɪɢɞɨɪɨɠɧɿɯ 
ɫɦɭɝ ɭɡɞɨɜɠ ɲɥɹɯɿɜ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɧɚɛɭɜɚɽ ɨɫɨɛɥɢɜɨɝɨ ɡɧɚɱɟɧɧɹ 
ɭ ɫɚɧɿɬɚɪɧɨ�ɪɟɤɪɟɚɰɿɣɧɢɯ ɡɨɧɚɯ ɬɚ ɦɿɫ�
ɰɹɯ ɦɚɫɨɜɨɝɨ ɩɪɨɠɢɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹ�

Ɂɚɝɚɥɶɧɨɜɿɞɨɦɨ� ɳɨ ɚɤɭɫɬɢɱɧɢɣ 
ɟɮɟɤɬ ɥɿɧɿɣɧɢɯ ɧɚɫɚɞɠɟɧɶ ɜɢɡɧɚɱɚɽɬɶɫɹ 
ʀɯɧɿɦ ɪɨɡɦɿɳɟɧɧɹɦ ɜɿɞɧɨɫɧɨ ɞɠɟɪɟɥɚ 
ɚɤɭɫɬɢɱɧɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɇɚɣɛɿɥɶɲ 
ɪɚɰɿɨɧɚɥɶɧɢɦ ɽ ɩɚɪɚɥɟɥɶɧɟ ɪɨɡɬɚɲɭɜɚɧ�
ɧɹ ɥɿɫɨɜɢɯ ɫɦɭɝ� Ɂɚ ɬɚɤɨɝɨ ɪɨɡɦɿɳɟɧɧɹ 
ɩɨ ɤɪɚɹɯ ɫɦɭɝɨɜɢɯ ɧɚɫɚɞɠɟɧɶ ɩɪɨɯɨɞɢɬɶ 
ɛɚɝɚɬɨɪɚɡɨɜɟ ɜɿɞɛɢɬɬɹ ɬɚ ɞɢɮɭɡɧɟ ɪɨɡɫɿ�
ɸɜɚɧɧɹ ɡɜɭɤɨɜɢɯ ɯɜɢɥɶ� ɳɨ ɡɚɛɟɡɩɟɱɭɽ 
ɡɦɟɧɲɟɧɧɹ ɫɢɥɢ ɲɭɦɿɜ� Ɂɚɯɢɫɧɿ ɥɿɫɨɜɿ 
ɫɦɭɝɢ ɬɚɤɨɠ ɩɨɬɪɿɛɧɨ ɪɨɡɦɿɳɭɜɚɬɢ ɜɿɞ 
ɞɠɟɪɟɥɚ ɲɭɦɭ ɧɚ ɜɿɞɫɬɚɧɿ� ɹɤɚ ɱɢɫɟɥɶɧɨ 
ɞɨɪɿɜɧɸɽ ɫɟɪɟɞɧɿɣ ɜɢɫɨɬɿ ɧɚɫɚɞɠɟɧɧɹ� 
Ɋɨɡɦɿɳɟɧɧɹ ɫɦɭɝ ɧɚ ɛɿɥɶɲɿɣ ɜɿɞɫɬɚɧɿ 
ɦɨɠɟ ɫɩɨɧɭɤɚɬɢ ɞɨ ©ɩɟɪɟɝɢɧɚɧɧɹª ɡɜɭ�
ɤɨɜɢɯ ɯɜɢɥɶ ɱɟɪɟɡ ɫɦɭɝɨɜɟ ɧɚɫɚɞɠɟɧɧɹ� 

Ɂɚ ɭɦɨɜ� ɹɤɿ ɧɟ ɩɟɪɟɞɛɚɱɚɸɬɶ ɦɨɠɥɢ�
ɜɨɫɬɿ ɫɬɜɨɪɟɧɧɹ ɡɚɯɢɫɧɢɯ ɫɦɭɝɨɜɢɯ ɧɚ�
ɫɚɞɠɟɧɶ ɭ ɡɨɧɚɯ ɧɚɞɦɿɪɧɨʀ ɫɢɥɢ ɲɭɦɭ� 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɲɭɦɨɡɚɯɢɫɧɿ ɟɤɪɚɧɢ� 
ȼɢɡɧɚɱɟɧɧɹɦ ʀɯɧɶɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɭ ɫɜɿɬɿ 
ɩɨɱɚɥɢ ɡɚɣɦɚɬɢɫɹ ɡ ɫɟɪɟɞɢɧɢ �����ɯ ɪɪ� 
ȼ ɨɫɧɨɜɭ ɬɚɤɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɥɚɞɟɧɨ 
ɪɨɛɨɬɭ �0DHNDZD� ������ ɨɞɧɚɤ ɚɜɬɨɪɢ 
ɨɫɬɚɧɧɶɨʀ ɪɨɡɝɥɹɞɚɥɢ ɩɢɬɚɧɧɹ ɪɨɡɦɿɳɟɧ�
ɧɹ ɲɭɦɨɡɚɯɢɫɧɢɯ ɟɤɪɚɧɿɜ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ 
ɜɩɥɢɜɭ ɡɟɦɥɿ ɣ ɧɟ ɛɪɚɥɢ ɞɨ ɭɜɚɝɢ ɡɚɯɢɫ�
ɧɿ ɫɦɭɝɨɜɿ ɧɚɫɚɞɠɟɧɧɹ� ɉɿɡɧɿɲɟ ɛɭɥɨ 
ɩɪɨɜɟɞɟɧɨ ɥɚɛɨɪɚɬɨɪɧɿ ɞɨɫɥɿɞɠɟɧɧɹ 
ɳɨɞɨ ɟɮɟɤɬɢɜɧɨɫɬɿ ɲɭɦɨɡɚɯɢɫɧɢɯ ɟɤɪɚ�
ɧɿɜ ɞɥɹ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥ ɡɜɭɤɭ ɬɚ ɨɬɪɢ�
ɦɚɧɨ ɧɚɛɥɢɠɟɧɿ ɜɢɪɚɡɢ ɡɿ ɡɧɚɯɨɞɠɟɧɧɹ 
ʀɯɧɶɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɿɞ�
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ɛɢɬɬɹ ɡɜɭɤɭ ɜɿɞ ɩɨɜɟɪɯɧɿ ɡɟɦɥɿ �-RQDVVRQ� 
������ ɐɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɚɡɭɜɚɥɢɫɹ ɧɚ ɬɟ�
ɨɪɿʀ ɝɟɨɦɟɬɪɢɱɧɨʀ ɚɤɭɫɬɢɤɢ� ɳɨ ɩɪɢɡɜɟɥɨ 
ɞɨ ɨɛɦɟɠɟɧɧɹ ɫɮɟɪɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɬɪɢ�
ɦɚɧɢɯ ɜɢɪɚɡɿɜ ɭ ɞɿɚɩɚɡɨɧɿ ɧɢɡɶɤɢɯ ɿ  
ɫɟɪɟɞɧɿɯ ɱɚɫɬɨɬ� ɍ ɩɨɞɚɥɶɲɨɦɭ ɫɬɚɥɨ 
ɦɨɠɥɢɜɢɦ ɩɪɨɜɨɞɢɬɢ ɤɨɦɩ¶ɸɬɟɪɧɟ ɦɨ�
ɞɟɥɸɜɚɧɧɹ ɚɤɭɫɬɢɱɧɨɝɨ ɩɨɥɹ ɞɨɜɤɨɥɚ 
ɟɤɪɚɧɚ� ɇɚɣɲɢɪɲɟ ɩɪɚɤɬɢɱɧɟ ɡɚɫɬɨɫɭ�
ɜɚɧɧɹ ɨɬɪɢɦɚɥɢ ɦɟɬɨɞ ɝɪɚɧɢɱɧɢɯ ɨɛɥɚɫ�
ɬɟɣ �+HZHWW� /DQJGRQ� 	 &KDQGOHU�:LOGH� 
����� ɿ ɦɟɬɨɞ ɤɿɧɰɟɜɢɯ ɟɥɟɦɟɧɬɿɜ 
�)UDQFRLV� 6FKHYHQHOV� 'HJUDQGH� %RUJLRQV� 
	 7K\VVHQ� ������

Мета дослідження ɩɨɥɹɝɚɥɚ ɭ ɜɢɡɧɚ�
ɱɟɧɧɿ ɤɿɥɶɤɿɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɲɭɦɨɩɨ�
ɝɥɢɧɚɥɶɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɪɢɞɨɪɨɠɧɿɯ 
ɥɿɫɨɜɢɯ ɫɦɭɝ ɡɚɥɟɠɧɨ ɜɿɞ ʀɯɧɿɯ ɤɨɧɫɬɪɭɤ�
ɬɢɜɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɬɚ ɜɢɞɨɜɨɝɨ ɫɤɥɚɞɭ� 
ɳɨ ɡɪɨɫɬɚɸɬɶ ɭɡɞɨɜɠ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɦɚ�
ɝɿɫɬɪɚɥɟɣ ɦɿɠɧɚɪɨɞɧɨɝɨ ɬɚ ɧɚɰɿɨɧɚɥɶɧɨ�
ɝɨ ɡɧɚɱɟɧɧɹ ɜ ɭɦɨɜɚɯ Ɂɚɯɿɞɧɨɝɨ ɉɨɥɿɫɫɹ� 
Ⱦɥɹ ɜɢɤɨɧɚɧɧɹ ɩɨɪɿɜɧɹɥɶɧɨʀ ɯɚɪɚɤɬɟɪɢɫ�
ɬɢɤɢ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ ɫɦɭɝ ɿɡ ɲɭɦɨɡɚɯɢɫ�
ɧɢɦɢ ɟɤɪɚɧɚɦɢ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɜɢɡɧɚ�
ɱɟɧɧɹ ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɲɭɦɭ ɜ ɡɨɧɿ ɞɿʀ 
ɬɚɤɢɯ ɟɤɪɚɧɿɜ� 

Матеріали і методи дослідження. 
ɉɿɞ ɱɚɫ ɞɨɫɥɿɞɠɟɧɧɹ ɲɭɦɨɜɢɯ ɯɚɪɚɤɬɟ�
ɪɢɫɬɢɤ ɭ ɩɪɨɰɟɫɿ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɟɬɨɞ ɧɚ�
ɬɭɪɧɢɯ ɜɢɦɿɪɿɜ� ɹɤɢɣ ɛɭɥɨ ɚɞɚɩɬɨɜɚɧɨ 
ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɜɞɚɧɶ� Ɍɚ�
ɤɢɣ ɦɟɬɨɞ� ɹɤɢɣ ɜɜɟɞɟɧɢɣ ɞɨ ɧɢɡɤɢ ɫɬɚɧ�
ɞɚɪɬɿɜ� ɞɚɽ ɡɦɨɝɭ ɜɢɤɨɧɭɜɚɬɢ ɞɨɫɥɿɞɠɟɧ�
ɧɹ ɧɚ ɪɟɚɥɶɧɨɦɭ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɩɨɬɨɰɿ� 
ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɫɚɧɿɬɚɪɧɨ�ɝɿɝɿɽɧɿɱɧɭ ɨɰɿɧ�
ɤɭ ɲɭɦɭ ɧɚ ɜɿɞɩɨɜɿɞɧɢɣ ɩɟɪɿɨɞ ɱɚɫɭ� ɜɢ�
ɡɧɚɱɚɬɢ ɲɭɦɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧ�
ɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ� ɚ ɬɚɤɨɠ ɪɿɜɧɿ ɡɜɭɤɭ ɜɿɞ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɪɭɯɭ ɧɚ ɫɟɥɶɛɢɳɧɢɯ ɬɟ�
ɪɢɬɨɪɿɹɯ� 

ȱɡ ɦɟɬɨɸ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɧɢɯ ɡɚ�
ɜɞɚɧɶ ɪɨɛɨɬɢ ɱɚɫɬɤɨɜɨ ɜɢɤɨɪɢɫɬɚɧɨ ɦɟ�
ɬɨɞɢɤɭ ɞɨɫɥɿɞɠɟɧɶ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɨɝɨ 
ɟɮɟɤɬɭ ɩɪɢɞɨɪɨɠɧɿɦɢ ɥɿɫɨɜɢɦɢ ɫɦɭɝɚɦɢ� 
ɹɤɚ ɦɿɫɬɢɬɶ ɜɢɡɧɚɱɟɧɧɹ ɲɭɦɨɩɪɨɧɢɤɧɨɫ�

ɬɿ ɥɿɫɨɜɢɯ ɫɦɭɝ ɿ ɪɨɡɫɿɸɜɚɧɧɹ ɡɜɭɤɨɜɢɯ 
ɩɨɬɨɤɿɜ ɜɿɞ ɞɿʀ ɡɚɯɢɫɧɢɯ ɥɿɫɨɜɢɯ ɧɚɫɚ�
ɞɠɟɧɶ ɧɚ ɩɪɢɥɟɝɥɿ ɞɨ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚ�
ɝɿɫɬɪɚɥɟɣ ɬɟɪɢɬɨɪɿʀ �3DYOLVK\QD� ������ 
ɍ ɩɨɞɚɥɶɲɨɦɭ ɪɟɡɭɥɶɬɚɬɢ ɜɢɦɿɪɿɜ ɩɿɞ�
ɥɹɝɚɥɢ ɨɛɪɨɛɥɟɧɧɸ ɬɚ ɚɧɚɥɿɡɭ �8JQHQNR� 
����� *%1 % � ���������������������

ɉɟɪɟɞ ɞɨɫɥɿɞɠɟɧɧɹɦ ɚɤɭɫɬɢɱɧɨɝɨ ɡɚ�
ɛɪɭɞɧɟɧɧɹ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɜɢɜɱɟɧɧɹ ɥɿ�
ɫɿɜɧɢɱɨ�ɦɟɥɿɨɪɚɬɢɜɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ ɫɦɭɝ� Ɍɚɤɿ ɯɚɪɚɤɬɟ�
ɪɢɫɬɢɤɢ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɧɚ ɩɿɞɫɬɚɜɿ ɡɚ�
ɤɥɚɞɤɢ ɬɢɦɱɚɫɨɜɢɯ ɩɪɨɛɧɢɯ ɩɥɨɳ� ɍ 
ɩɪɨɰɟɫɿ ɜɢɤɨɧɚɧɧɹ ɰɢɯ ɪɨɛɿɬ ɛɭɥɨ 
ɡ¶ɹɫɨɜɚɧɨ ɜɢɞɨɜɢɣ ɫɤɥɚɞ ɫɦɭɝɨɜɢɯ ɧɚ�
ɫɚɞɠɟɧɶ ɬɚ ʀɯɧɿ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɨɫɨɛɥɢ�
ɜɨɫɬɿ� ɲɢɪɢɧɭ ɫɦɭɝ ɡɚ ɩɪɨɟɤɰɿɹɦɢ ɤɪɨɧ� 
ɜɿɞɫɬɚɧɶ ɜɿɞ ɫɦɭɝɢ ɞɨ ɩɨɥɨɬɧɚ ɞɨɪɨɝɢ 
ɬɨɳɨ� Ⱦɨɫɥɿɞɧɿ ɞɿɥɹɧɤɢ ɡɚɤɥɚɞɚɥɢ ɩɨ�
ɛɥɢɡɭ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɿɜ�

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɧɭɜɚɥɢ ɜ ɭɦɨɜɚɯ 
ɫɭɯɨʀ ɿ ɛɟɡɜɿɬɪɹɧɨʀ ɩɨɝɨɞɢ ɩɿɞ ɱɚɫ ɧɚɣ�
ɿɧɬɟɧɫɢɜɧɿɲɨɝɨ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ� ɳɨ ɜ ɪɚɣɨɧɿ ɞɨɫɥɿɞɠɟɧɶ ɫɩɨ�
ɫɬɟɪɿɝɚɽɬɶɫɹ ɡ ����� ɞɨ ����� ɝɨɞ� Ɉɫɤɿɥɶ�
ɤɢ ɮɨɪɦɭɜɚɧɧɹ ɲɭɦɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 
ɜɢɡɧɚɱɚɽɬɶɫɹ� ɧɚɫɚɦɩɟɪɟɞ� ɦɚɫɨɸ ɬɪɚɧ�
ɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɿ ɩɨɬɭɠɧɿɫɬɸ ʀɯɧɿɯ ɞɜɢ�
ɝɭɧɿɜ� ɬɨ ɜɢɦɿɪɸɜɚɧɧɹ ɪɿɜɧɿɜ ɲɭɦɭ ɩɪɨ�
ɜɨɞɢɥɢ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɦɚɫɨɸ 
ɩɨɧɚɞ � ɬ� ɋɟɪɟɞɧɹ ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɬɪɚɧ�
ɫɩɨɪɬɭ ɩɪɢ ɰɶɨɦɭ ɛɭɥɚ ɭ ɦɟɠɚɯ ɜɿɞ �� 
ɞɨ ��� ɤɦ�ɝɨɞ� 

Ɋɿɜɧɿ ɲɭɦɭ ɜɢɦɿɪɸɜɚɥɢ ɡ ɜɢɤɨɪɢɫɬɚɧ�
ɧɹɦ ɲɭɦɨɦɿɪɭ 6/����� ɹɤɢɣ ɩɨɩɟɪɟɞɧɶɨ 
ɩɪɨɣɲɨɜ ɞɟɪɠɚɜɧɭ ɦɟɬɪɨɥɨɝɿɱɧɭ ɫɟɪɬɢ�
ɮɿɤɚɰɿɸ� ɉɪɢɥɚɞ ɜɫɬɚɧɨɜɥɸɜɚɥɢ ɛɟɡɩɨ�
ɫɟɪɟɞɧɶɨ ɭ ɡɨɧɿ ɩɪɹɦɨɝɨ ɩɨɲɢɪɟɧɧɹ ɡɜɭ�
ɤɨɜɢɯ ɯɜɢɥɶ ɧɚ ɜɢɫɨɬɿ ��� ɦ ɜɿɞ ɩɨɜɟɪɯɧɿ 
ɡɟɦɥɿ� Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɿɜ ɜɢɛɢɪɚɥɢ 
ɪɿɜɧɢɧɧɿ ɞɿɥɹɧɤɢ ɬɟɪɢɬɨɪɿʀ� ɨɫɤɿɥɶɤɢ ɧɟ�
ɪɿɜɧɨɫɬɿ ɪɟɥɶɽɮɭ ɦɨɠɭɬɶ ɜɩɥɢɜɚɬɢ ɧɚ 
ɡɦɿɧɭ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɭ ɩɨɜɿɬɪɹɧɢɯ 
ɩɨɬɨɤɿɜ� ɚ ɜɿɞɩɨɜɿɞɧɨ ɿ ɫɩɟɰɢɮɿɤɭ ɪɨɡɫɿ�
ɸɜɚɧɧɹ ɡɜɭɤɨɜɢɯ ɯɜɢɥɶ� 

Ɂɚɦɿɪɢ ɜɢɤɨɧɭɜɚɥɢ ɡ ɬɨɱɧɿɫɬɸ ɞɨ 
�ɞȻȺ ɭ ɩɭɧɤɬɚɯ� ɹɤɿ ɪɨɡɬɚɲɨɜɭɜɚɥɢɫɹ ɧɚ 
ɨɞɧɿɣ ɩɪɹɦɿɣ ɥɿɧɿʀ �ɥɿɧɿɣɧɨɦɭ ɪɹɞɭ�� ɳɨ 
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ɮɨɪɦɭɜɚɥɚɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɞɨ ɨɫɿ 
ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɞɨɪɨɝɢ� Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɛɿɥɶɲ ɞɨɫɬɨɜɿɪɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿ�
ɞɠɟɧɶ ɧɚ ɤɨɠɧɿɣ ɩɪɢɞɨɪɨɠɧɿɣ ɥɿɫɨɜɿɣ 
ɫɦɭɡɿ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɩɨ ɩ¶ɹɬɶ ɥɿɧɿɣɧɢɯ 
ɪɹɞɿɜ� Ʉɨɠɟɧ ɬɚɤɢɣ ɪɹɞ ɫɤɥɚɞɚɜɫɹ ɿɡ ɱɨ�
ɬɢɪɶɨɯ ɩɭɧɤɬɿɜ ɡɚɦɿɪɭ� ɩɭɧɤɬ ʋ � ± ɛɟɡ�
ɩɨɫɟɪɟɞɧɶɨ ɛɿɥɹ ɞɨɪɨɠɧɶɨɝɨ ɩɨɥɨɬɧɚ� 
ɩɭɧɤɬ ʋ � ± ɧɚ ɪɿɜɧɿ ɩɪɨɟɤɰɿʀ ɤɪɨɧ ɡɿ 
ɫɬɨɪɨɧɢ ɞɨɪɨɝɢ� ɩɭɧɤɬ ʋ � ± ɭ ɫɟɪɟɞɢɧɿ 
ɥɿɫɨɜɨʀ ɫɦɭɝɢ� ɩɭɧɤɬ ʋ � ± ɡɚ ɥɿɫɨɜɨɸ 
ɫɦɭɝɨɸ �ɪɢɫ� ���

ɓɨɛ ɡ¶ɹɫɭɜɚɬɢ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɭ ɞɿɸ 
ɟɤɪɚɧɿɜ� ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɡɚɦɿɪɢ ɲɭɦɭ ɭ 
ɡɨɧɿ ʀɯ ɜɩɥɢɜɭ� Ɂɚ ɤɨɧɬɪɨɥɶɧɭ ɞɿɥɹɧɤɭ 
ɫɥɭɝɭɜɚɥɢ ɡɚɦɿɪɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɛɿɥɹ ɩɨ�
ɥɨɬɧɚ ɞɨɪɨɝɢ� Ɍɚɤɨɠ ɜɢɦɿɪɸɜɚɧɧɹ ɩɪɨ�
ɜɨɞɢɥɢ ɭ ɬɪɶɨɯ ɩɭɧɤɬɚɯ� ɩɟɪɟɞ ɟɤɪɚɧɨɦ 
ɧɚ ɜɿɞɫɬɚɧɿ � ɦ ɜɿɞ ɞɨɪɨɝɢ ɬɚ ɡɚ ɟɤɪɚɧɨɦ 
ɧɚ ɜɿɞɫɬɚɧɿ � ɦ ɿ �� ɦ� Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨ�
ɜɨɞɢɥɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɹɤ ɭ ɡɨɧɿ ɞɿʀ ɲɭ�
ɦɨɡɚɯɢɫɧɢɯ ɟɤɪɚɧɿɜ� ɬɚɤ ɿ ɛɟɡ ɧɢɯ ɧɚ ɬɢɯ 
ɫɚɦɢɯ ɜɿɞɫɬɚɧɹɯ ɜɿɞ ɩɨɥɨɬɧɚ ɞɨɪɨɝɢ� Ⱦɥɹ 
ɡɪɭɱɧɨɫɬɿ ɜɢɤɨɧɚɧɧɹ ɚɧɚɥɿɡɭ ɨɬɪɢɦɚɧɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ʀɯ ɩɟɪɟɜɨɞɢɥɢ ɭ ɜɿɞɫɨɬɤɢ ɩɨ�
ɪɿɜɧɹɧɨ ɿɡ ɤɨɧɬɪɨɥɶɧɨɸ ɞɿɥɹɧɤɨɸ�

Ɉɬɪɢɦɚɧɿ ɩɨɤɚɡɧɢɤɢ ɜɢɦɿɪɸɜɚɧɶ  
ɨɛɪɨɛɥɹɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɫɬɚɬɢɫ�
ɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ 06 ([FHO� Ɋɟ�
ɡɭɥɶɬɚɬɢ ɜɢɤɨɧɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɪɟɞ�
ɫɬɚɜɥɟɧɿ ɦɚɬɟɦɚɬɢɱɧɢɦɢ ɦɨɞɟɥɹɦɢ ɬɚ ɭ 
ɜɢɝɥɹɞɿ ɝɪɚɮɿɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ�

Результати дослідження та їх обго-
ворення� Ɉɛ¶ɽɤɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ� ɹɤ ɡɚ�
ɡɧɚɱɟɧɨ ɜɢɳɟ� ɫɬɚɥɢ ɩɪɢɞɨɪɨɠɧɿ ɥɿɫɨɜɿ 
ɫɦɭɝɢ ɪɿɡɧɨɝɨ ɜɢɞɨɜɨɝɨ ɫɤɥɚɞɭ ɬɚ ɤɨɧ�
ɫɬɪɭɤɰɿɣ� ɳɨ ɡɪɨɫɬɚɸɬɶ ɭɡɞɨɜɠ ɚɜɬɨɦɨ�
ɛɿɥɶɧɢɯ ɦɚɝɿɫɬɪɚɥɟɣ ɦɿɠɧɚɪɨɞɧɨɝɨ ɬɚ 
ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ� ɚ ɬɚɤɨɠ ɲɭɦɨ�
ɡɚɯɢɫɧɿ ɟɤɪɚɧɢ� ȼ ɭɦɨɜɚɯ Ɂɚɯɿɞɧɨɝɨ ɉɨ�
ɥɿɫɫɹ ɬɚɤɿ ɥɿɧɿɣɧɿ ɧɚɫɚɞɠɟɧɧɹ ɜɢɤɨɧɭɸɬɶ 
ɧɢɡɤɭ ɜɚɠɥɢɜɢɯ ɡɚɯɢɫɧɢɯ ɮɭɧɤɰɿɣ� ɫɧɿ�
ɝɨɡɚɬɪɢɦɭɜɚɥɶɧɿ� ɜɿɬɪɨɩɨɫɥɚɛɥɸɜɚɥɶɧɿ� 
ʉɪɭɧɬɨɡɚɤɪɿɩɥɸɜɚɥɶɧɿ� ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɿ� 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ 
ɫɦɭɝ� ɞɟ ɛɭɥɢ ɡɚɤɥɚɞɟɧɿ ɞɨɫɥɿɞɧɿ ɞɿɥɹɧɤɢ� 
ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ� �� 

əɤ ɜɢɞɧɨ ɿɡ ɞɚɧɢɯ ɬɚɛɥɢɰɿ� ɬɚɤɿ ɧɚ�
ɫɚɞɠɟɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɿ ɩɟɪɟɜɚɠɧɨ ɨɞɧɢɦ 
ɜɢɞɨɦ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ� ɡɨɤɪɟɦɚ ɛɟɪɟ�
ɡɨɸ ɩɨɜɢɫɥɨɸ� ɤɥɟɧɨɦ ɝɨɫɬɪɨɥɢɫɬɢɦ� 
ɪɨɛɿɧɿɽɸ ɩɫɟɜɞɨɚɤɚɰɿɽɸ� ɫɨɫɧɨɸ ɡɜɢɱɚɣ�
ɧɨɸ� ɜɿɥɶɯɨɸ ɤɥɟɣɤɨɸ� ɝɪɚɛɨɦ ɡɜɢɱɚɣ�
ɧɢɦ� ɿ ɫɮɨɪɦɨɜɚɧɿ ɿɡ �±� ɪɹɞɿɜ� Ⱦɥɹ ɞɨ�
ɫɥɿɞɠɟɧɧɹ ɚɤɭɫɬɢɱɧɨɝɨ ɟɮɟɤɬɭ ɛɭɥɨ 
ɜɿɞɿɛɪɚɧɨ ɩɨ ɬɪɢ ɫɦɭɝɢ ɪɿɡɧɢɯ ɤɨɧɫɬɪɭɤ�
ɰɿɣ ± ɩɪɨɞɭɜɧɨʀ� ɚɠɭɪɧɨʀ ɬɚ ɳɿɥɶɧɨʀ� 
Ʉɨɧɫɬɪɭɤɰɿɹ� ɹɤ ɜɿɞɨɦɨ� ɜɢɡɧɚɱɚɽɬɶɫɹ 
ɛɭɞɨɜɨɸ ɩɨɡɞɨɜɠɧɶɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɩɪɨɮɿɥɸ ɥɿɫɨɜɨʀ ɫɦɭɝɢ ɜ ɥɢɫɬɹɧɨɦɭ ɫɬɚ�
ɧɿ� ɳɨ ɡɭɦɨɜɥɸɽ ʀʀ ɚɟɪɨɞɢɧɚɦɿɱɧɿ ɜɥɚɫ�
ɬɢɜɨɫɬɿ� ȼɢɡɧɚɱɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿɣ ɫɦɭɝɨ�
ɜɢɯ ɧɚɫɚɞɠɟɧɶ ɩɪɨɜɨɞɢɥɢ ɡɝɿɞɧɨ ɡ ȾɋɌɍ 
��������� ©Ⱥɝɪɨɥɿɫɨɦɟɥɿɨɪɚɰɿɹ� Ɍɟɪɦɿɧɢ 
ɿ ɜɢɡɧɚɱɟɧɧɹ ɩɨɧɹɬɶª� 

�

Рис. 1. ɋɯɟɦɚ ɩɭɧɤɬɿɜ ɡɚɦɿɪɭ ɲɭɦɭ ɧɚ ɩɪɨɛɧɢɯ ɞɿɥɹɧɤɚɯ ��±� ± ɩɭɧɤɬɢ ɡɚɦɿɪɭ�
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ȼɿɞɫɬɚɧɶ ɜɿɞ ɫɦɭɝ ɞɨ ɩɨɥɨɬɧɚ ɞɨɪɨɝɢ 
ɫɬɚɧɨɜɢɥɚ ɜɿɞ ���� ɞɨ ���� ɦ� ɒɢɪɢɧɚ 
ɫɦɭɝ ɡɚ ɩɪɨɟɤɰɿɽɸ ɤɪɨɧ ± ɭ ɦɟɠɚɯ ����±
���� ɦ� ɳɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɟɥɢɱɢɧɢ ɫɚɦɨʀ 
ɲɢɪɢɧɢ ɫɦɭɝɢ �ɜɿɞɫɬɚɧɶ ɦɿɠ ɤɪɚɣɧɿɦɢ 
ɪɹɞɚɦɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɲɢɪɢɧɢ ɡɚɤɪɚ�
ɣɨɤ�� Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɞɨɪɨɝɚɯ 
ɦɿɠɧɚɪɨɞɧɨɝɨ �Ɇ �� Ʉɢʀɜ ± ɑɨɩ� Ɇ �� 
Ʉɢʀɜ ± Ʉɨɜɟɥɶ ± Ʉɉɉ ©əɝɨɞɢɧª� Ɇ �� 
Ⱦɨɦɚɧɨɜɟ �ȼɨɥɢɧɫɶɤɚ ɨɛɥɚɫɬɶ� ± ɉɨɪɭɛ�
ɧɟ �ɑɟɪɧɿɜɟɰɶɤɚ ɨɛɥɚɫɬɶ�� ɬɚ ɧɚɰɿɨɧɚɥɶ�

ɧɨɝɨ �ɇ �� ɍɫɬɢɥɭɝ ± Ʌɭɰɶɤ ± Ɋɿɜɧɟ� 
ɡɧɚɱɟɧɧɹ� 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɲɭɦɭ ɧɚ ɲɥɹɯɚɯ ɚɜ�
ɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ� ɞɨɪɨɠɧɿɯ ɭɦɨɜ� ɦɚɫɢ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɬɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɪɭɯɭ ɩɨɬɨɤɭ ɚɜɬɨɦɨɛɿɥɿɜ� ɒɭɦ ɜɿɞ ɚɜɬɨ�
ɬɪɚɧɫɩɨɪɬɭ ɝɟɧɟɪɭɽɬɶɫɹ ɧɢɡɤɨɸ ɫɤɥɚɞɨ�
ɜɢɯ� ɲɭɦ ɜɿɞ ɡɱɟɩɥɟɧɧɹ ɲɢɧ ɿɡ ɞɨɪɨɠɧɿɦ 
ɩɨɤɪɢɬɬɹɦ� ɚɟɪɨɞɢɧɚɦɿɱɧɢɣ ɲɭɦ ɿ ɲɭɦ 
ɜɿɞ ɪɨɛɨɬɢ ɞɜɢɝɭɧɿɜ� 

1. Характеристика придорожніх лісових смуг 

ʋ 
ɡ�ɩ ɋɤɥɚɞ Ʉɨɧɫɬɪɭɤ�

ɰɿɹ

ȼɿɞɫɬɚɧɶ ɜɿɞ 
ɫɦɭɝɢ ɞɨ ɩɨ�
ɥɨɬɧɚ ɞɨɪɨɝɢ� 

ɦ

Ʉɿɥɶɤɿɫɬɶ 
ɪɹɞɿɜ� ɲɬ�

ɒɢɪɢɧɚ ɫɦɭɝɢ 
ɡɚ ɩɪɨɟɤɰɿɽɸ 

ɤɪɨɧ� ɦ

Ɇɿɫɰɟɡɧɚɯɨɞɠɟɧ�
ɧɹ ɞɨɫɥɿɞɧɨʀ ɞɿ�
ɥɹɧɤɢ ɧɚ ɞɨɪɨɠ�

ɧɿɣ ɦɟɪɟɠɿ
1 ��Ʉɥɝ ɉɪɨɞɭɜɧɚ ���� 2 ���� Ɇ���� ��� ɤɦ
2 ��Ȼɩ ɉɪɨɞɭɜɧɚ ���� 3 ���� Ɇ���� ��� ɤɦ
3 ��ȼɥɱ ɉɪɨɞɭɜɧɚ ���� 2 ���� Ɇ���� ��� ɤɦ
4 ��Ʉɥɝ Ⱥɠɭɪɧɚ ���� 2 ���� Ɇ���� ��� ɤɦ
5 �ɋɡ�Ȼɩ Ⱥɠɭɪɧɚ ���� 3 ���� Ɇ���� ��� ɤɦ
� ��Ⱥɤɛ Ⱥɠɭɪɧɚ ���� 2 ���� ɇ���� �� ɤɦ
� ��Ƚɡ ɓɿɥɶɧɚ ���� 3 ���� Ɇ���� ��� ɤɦ
8 ��Ʉɥɝ ɓɿɥɶɧɚ ���� 2 ���� Ɇ���� ��� ɤɦ
� ��Ʉɥɝ ɓɿɥɶɧɚ ���� 4 ���� Ɇ���� �� ɤɦ

2. Показники вимірювання рівня шуму, дБА 

ʋ ɡ�ɩ ɋɤɥɚɞ Ȼɿɥɹ ɩɨɥɨɬɧɚ 
ɞɨɪɨɝɢ ɉɟɪɟɞ ɫɦɭɝɨɸ ɋɟɪɟɞɢɧɚ ɫɦɭɝɢ Ɂɚ ɫɦɭɝɨɸ

ɉɪɨɞɭɜɧɚ ɤɨɧɫɬɪɭɤɰɿɹ
1 ��Ʉɥɝ ������ ������ ������ ������
2 ��Ȼɩ ������ ������ ������ ������
3 ��ȼɥɱ ������ ������ ������ ������
ɋɟɪɟɞɧɽ � ������ ������ ������ ������
Ⱥɠɭɪɧɚ ɤɨɧɫɬɪɭɤɰɿɹ
4 ��Ʉɥɝ ������ ������ ������ ������
5 �ɋɡ�Ȼɩ ������ ������ ������ ������
� ��Ⱥɤɛ ������ ������ ������ ������
ɋɟɪɟɞɧɽ � ������ ������ ������ ������
ɓɿɥɶɧɚ ɤɨɧɫɬɪɭɤɰɿɹ
� ��Ƚɡ ������ ������ ������ ������
8 ��Ʉɥɝ ������ ������ ������ ������
� ��Ʉɥɝ ������ ������ ������ ������
ɋɟɪɟɞɧɽ � ������ ������ ������ ������
Ⱦɿɥɹɧɤɚ ɞɨɪɨɝɢ 
ɛɟɡ ɧɚɫɚɞɠɟɧɶ േ � ������ ������ ������ ������

േ Ɂɚɦɿɪɢ ɩɪɨɜɨɞɢɥɢ ɧɚ ɬɿɣ ɫɚɦɿɣ ɜɿɞɫɬɚɧɿ ɜɿɞ ɩɨɥɨɬɧɚ ɞɨɪɨɝɢ� ɳɨ ɿ ɡ ɧɚɫɚɞɠɟɧɧɹɦɢ�
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ɉɨɤɚɡɧɢɤɢ ɚɤɭɫɬɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧ�
ɧɹ ɧɚ ɩɪɢɥɟɝɥɿ ɞɨ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɞɨɪɿɝ 
ɬɟɪɢɬɨɪɿʀ ɜɢɡɧɚɱɚɥɢ ɡɚ ɨɩɢɫɚɧɨɸ ɜɢɳɟ 
ɦɟɬɨɞɢɤɨɸ� Ɂɚ ɤɨɧɬɪɨɥɶ ɫɥɭɝɭɜɚɥɚ ɧɟɡɚ�
ɯɢɳɟɧɚ ɫɦɭɝɚɦɢ ɞɿɥɹɧɤɚ ɞɨɪɨɝɢ� ɞɟ ɡɚ�
ɦɿɪɢ ɩɪɨɜɨɞɢɥɢ ɧɚ ɬɿɣ ɫɚɦɿɣ ɜɿɞɫɬɚɧɿ ɜɿɞ 
ɩɨɥɨɬɧɚ� ɳɨ ɿ ɡ ɧɚɫɚɞɠɟɧɧɹɦɢ� Ɉɬɪɢɦɚ�
ɧɿ ɪɟɡɭɥɶɬɚɬɢ ɡɚɦɿɪɿɜ ɡɚɧɨɫɢɥɢ ɞɨ ɠɭɪ�
ɧɚɥɭ ɩɨɥɶɨɜɢɯ ɦɚɬɟɪɿɚɥɿɜ� Ⱥɛɫɨɥɸɬɧɿ 
ɩɨɤɚɡɧɢɤɢ ɪɿɜɧɹ ɲɭɦɭ ɜɿɞ ɪɨɛɨɬɢ ɚɜɬɨ�
ɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɧɚɜɟɞɟɧɨ ɜ 
ɬɚɛɥ� �� 

ɉɿɞ ɱɚɫ ɪɨɡɪɚɯɭɧɤɿɜ ɦɚɤɫɢɦɚɥɶɧɚ ɞɨ�
ɩɭɫɬɢɦɚ ɩɨɯɢɛɤɚ ɫɟɪɟɞɧɶɨɝɨ ɚɪɢɮɦɟɬɢɱ�
ɧɨɝɨ ɫɬɚɧɨɜɢɥɚ � ��� ɞȻȺ�

Ɇɨɞɟɥɸɜɚɧɧɹ ɡɚɥɟɠɧɨɫɬɟɣ ɦɿɠ ɪɿɜ�
ɧɟɦ ɲɭɦɭ ɬɚ ɜɿɞɫɬɚɧɧɸ ɜɿɞ ɞɠɟɪɟɥɚ ɣɨɝɨ 
ɝɟɧɟɪɚɰɿʀ ɞɥɹ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ ɫɦɭɝ 

ɪɿɡɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɜɢɤɨɧɚɧɨ ɡ ɜɢɤɨɪɢɫ�
ɬɚɧɧɹɦ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ 06 
([FHO� ɉɪɢ ɰɶɨɦɭ ɞɥɹ ɩɨɛɭɞɨɜɢ ɦɚɬɟɦɚ�
ɬɢɱɧɨʀ ɦɨɞɟɥɿ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɩɨɥɿɧɨ�
ɦɿɚɥɶɧɟ ɪɿɜɧɹɧɧɹ ɞɪɭɝɨɝɨ ɫɬɭɩɟɧɹ ɿɡ ɧɚ�
ɜɟɞɟɧɧɹɦ ɤɨɟɮɿɰɿɽɧɬɚ ɚɩɪɨɤɫɢɦɚɰɿʀ ɭ 
ɪɨɡɪɿɡɿ ɤɨɧɫɬɪɭɤɰɿɣ �ɬɚɛɥ� ��� 

Ɉɫɨɛɥɢɜɨɫɬɿ ɡɦɟɧɲɟɧɧɹ ɲɭɦɨɜɨɝɨ ɡɚ�
ɛɪɭɞɧɟɧɧɹ ɩɿɞ ɜɩɥɢɜɨɦ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿ�
ɫɨɜɢɯ ɫɦɭɝ ɪɿɡɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɜɿɞɨɛɪɚ�
ɠɟɧɨ ɧɚ ɥɿɧɿɹɯ ɬɪɟɧɞɭ� ɹɤɿ ɨɩɢɫɭɸɬɶ 
ɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɲɭɦɭ ɧɚ ɨɫɧɨɜɿ ɧɚɬɭɪɧɢɯ 
ɜɢɦɿɪɿɜ �ɪɢɫ� ���

Ɂɚ ɧɚɜɟɞɟɧɢɦɢ ɧɚ ɪɢɫ� � ɥɿɧɿɹɦɢ ɬɪɟɧ�
ɞɭ� ɹɤɿ ɩɨɤɚɡɭɸɬɶ ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɲɭɦɭ 
ɧɚ ɩɿɞɫɬɚɜɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ� 
ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɬɟ� ɳɨ ɤɨɧ�
ɫɬɪɭɤɬɢɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿ�

3. Моделі шумопоглинання придорожніми лісовими смугами  
різних конструкцій

Ʉɨɧɫɬɪɭɤɰɿɹ Ɇɨɞɟɥɶ ɉɨɤɚɡɧɢɤ ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɚɩɪɨɤɫɢɦɚɰɿʀ� 52

ɉɪɨɞɭɜɧɚ
Ⱥɠɭɪɧɚ
ɓɿɥɶɧɚ
Ʉɨɧɬɪɨɥɶ

\   �������[2 � ������[ � ������
\   �������[2 � ������[ � ������
\   �������[2 � ������[ � ������
\   �������[2 � ������[ � ������

�����
�����
�����
�����

Рис. 2. Ɂɧɢɠɟɧɧɹ ɪɿɜɧɹ ɲɭɦɭ ɧɚ ɩɿɞɫɬɚɜɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɡɚɥɟɠɧɨ  
ɜɿɞ ɤɨɧɫɬɪɭɤɰɿʀ ɧɚɫɚɞɠɟɧɶ
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ɫɨɜɢɯ ɫɦɭɝ ɩɟɜɧɨɸ ɦɿɪɨɸ ɜɩɥɢɜɚɸɬɶ ɧɚ 
ɡɧɢɠɟɧɧɹ ɚɤɭɫɬɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ� ɇɚ 
ɤɨɧɬɪɨɥɶɧɿɣ ɞɿɥɹɧɰɿ �ɛɟɡ ɧɚɫɚɞɠɟɧɶ� ɪɿ�
ɜɟɧɶ ɲɭɦɭ ɧɚ ɜɫɿɯ ɩɭɧɤɬɚɯ ɡɚɦɿɪɭ ɽ ɧɚɣ�
ɜɢɳɢɦ� ɨɫɤɿɥɶɤɢ ɧɟɦɚɽ ɠɨɞɧɢɯ ɩɟɪɟɩɨɧ 
ɧɚ ɲɥɹɯɭ ɡɜɭɤɨɜɢɯ ɯɜɢɥɶ� ɍ ɪɨɡɪɿɡɿ ɤɨɧ�
ɫɬɪɭɤɰɿɣ ɧɚɫɚɞɠɟɧɶ ɦɨɠɧɚ ɡɚɭɜɚɠɢɬɢ� 
ɳɨ ɛɥɢɡɶɤɿ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɿ ɜɥɚɫɬɢɜɨɫ�
ɬɿ ɦɚɸɬɶ ɩɪɢɞɨɪɨɠɧɿ ɫɦɭɝɢ ɚɠɭɪɧɨʀ ɬɚ 
ɳɿɥɶɧɨʀ ɤɨɧɫɬɪɭɤɰɿɣ� ɉɨɪɿɜɧɹɧɨ ɿɡ ɤɨɧɬɪ�
ɨɥɶɧɨɸ ɞɿɥɹɧɤɨɸ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɚ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɫɦɭɝ ɫɚɦɟ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤ�
ɰɿɣ ɩɟɪɟɛɭɜɚɽ ɧɚ ɪɿɜɧɿ �� �� Ⱦɟɳɨ ɦɟɧ�
ɲɢɦ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɢɦ ɟɮɟɤɬɨɦ �ɧɚ 
ɪɿɜɧɿ �� �� ɭ ɩɭɧɤɬɿ ɫɩɨɫɬɟɪɟɠɟɧɶ ʋ � 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɫɦɭɝɢ ɩɪɨɞɭɜɧɨʀ ɤɨɧ�
ɫɬɪɭɤɰɿʀ� 

ɍ ɦɟɠɚɯ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɿɜ ɡɚ ɛɪɚ�
ɤɨɦ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ ɫɦɭɝ ɜɫɬɚɧɨɜ�
ɥɸɸɬɶ ɲɭɦɨɡɚɯɢɫɧɿ ɟɤɪɚɧɢ� ɉɿɞ ɱɚɫ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɲɭɦɨɡɚ�
ɯɢɫɧɢɯ ɟɤɪɚɧɿɜ ɭɡɞɨɜɠ ɲɥɹɯɿɜ ɿɧɬɟɧɫɢɜ�
ɧɨɝɨ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ 
ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɬɨɣ ɮɚɤɬ� ɳɨ ɜɿɞ�
ɛɢɬɚ ɡɜɭɤɨɜɚ ɯɜɢɥɹ ɧɟ ɦɚɽ ɩɨɜɟɪɬɚɬɢɫɹ 
ɞɨ ɚɜɬɨɦɨɛɿɥɿɜ� ɍ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ 
ɫɦɭɝɚɯ ɬɚɤɟ ɜɿɞɛɢɬɬɹ ɦɚɣɠɟ ɧɟ ɫɩɨɫɬɟ�
ɪɿɝɚɽɬɶɫɹ� 

ɒɭɦɨɡɚɯɢɫɧɿ ɟɤɪɚɧɢ �ɚɤɭɫɬɢɱɧɿ ɟɤɪɚ�
ɧɢ� ɲɭɦɨɡɚɯɢɫɧɿ ɛɚɪ¶ɽɪɢ� ɚɤɭɫɬɢɱɧɿ 
ɛɚɪ¶ɽɪɢ� ± ɰɟ ɩɟɪɟɲɤɨɞɚ ɧɚ ɲɥɹɯɭ ɩɨ�
ɲɢɪɟɧɧɹ ɡɜɭɤɨɜɢɯ ɯɜɢɥɶ� ɒɭɦɨɡɚɯɢɫɧɿ 
ɟɤɪɚɧɢ ɜɢɝɨɬɨɜɥɹɸɬɶ ɡ ɚɤɪɢɥɭ� ɦɨɧɨɥɿɬ�
ɧɨɝɨ ɩɨɥɿɤɚɪɛɨɧɚɬɭ� ɞɟɹɤɢɯ ɜɢɞɿɜ ɤɨɦɩɨ�
ɡɢɬɧɢɯ ɦɚɬɟɪɿɚɥɿɜ� ȼ ɭɦɨɜɚɯ ɜɟɥɢɤɢɯ 
ɦɿɫɬ ɿɡ ɬɚɤɢɯ ɦɚɬɟɪɿɚɥɿɜ ɫɩɨɪɭɞɠɭɸɬɶ 
ɜɟɪɬɢɤɚɥɶɧɿ ɫɬɿɧɤɢ� ɹɤɿ ɜɫɬɚɧɨɜɥɸɸɬɶ 
ɭɡɞɨɜɠ ɚɜɬɨɞɨɪɿɝ ɡ ɿɧɬɟɧɫɢɜɧɢɦ ɪɭɯɨɦ� 
ɡɚɥɿɡɧɢɱɧɢɯ ɤɨɥɿɣ� ɚɟɪɨɜɨɤɡɚɥɿɜ ɿ ɜɢɪɨɛ�
ɧɢɰɬɜ ɭ ɜɢɩɚɞɤɭ� ɹɤɳɨ ɜɨɧɢ ɪɨɡɬɚɲɨɜɚ�
ɧɿ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɠɢɬɥɨɜɿɣ ɡɨɧɿ �,62 
����������� 

ɉɪɢɧɰɢɩ ɪɨɛɨɬɢ ɲɭɦɨɡɚɯɢɫɧɢɯ 
ɟɤɪɚɧɿɜ ɩɨɥɹɝɚɽ ɭ ɬɨɦɭ� ɳɨ ɜɨɧɢ ɮɨɪɦɭ�
ɸɬɶ ɡɨɧɭ ɚɤɭɫɬɢɱɧɨʀ ɬɿɧɿ� ɋɬɜɨɪɟɧɧɹ 
ɟɮɟɤɬɭ ɛɚɪ¶ɽɪɭ ɞɥɹ ɡɜɭɤɨɜɢɯ ɯɜɢɥɶ 
ɦɨɠɟ ɛɭɬɢ ɭ ɬɨɦɭ ɜɢɩɚɞɤɭ� ɤɨɥɢ ɜɨɧɢ ɭ 
ɜɟɪɬɢɤɚɥɶɧɿɣ ɩɪɨɟɤɰɿʀ ɩɪɨɯɨɞɢɬɢɦɭɬɶ 

ɧɢɠɱɟ ɰɿɽʀ ɬɿɧɿ� Ɍɨɛɬɨ� ɹɤɳɨ ɩɪɨɜɟɫɬɢ 
ɭɦɨɜɧɭ ɥɿɧɿɸ ɜɿɞ ɞɠɟɪɟɥɚ ɲɭɦɭ ɞɨ ɜɟɪ�
ɲɢɧɢ ɟɤɪɚɧɚ� ɬɨ ɡɜɭɤɨɜɚ ɯɜɢɥɹ ɧɟ ɦɚɽ 
ɞɨ ɧɟʀ ɞɨɯɨɞɢɬɢ �)DULQD� 	 )DXVWL� ������ 
Ⱦɨɫɹɝɬɢ ɬɚɤɨɝɨ ɟɮɟɤɬɭ ɭ ɲɬɭɱɧɢɯ ɟɤɪɚ�
ɧɚɯ ɞɨɜɨɥɿ ɜɚɠɤɨ� ɚ ɜ ɡɚɯɢɫɧɢɯ ɫɦɭɝɚɯ 
ɬɚɤɨɝɨ ɧɟɞɨɥɿɤɭ ɧɟɦɚɽ� ɉɪɢɞɨɪɨɠɧɿ ɥɿ�
ɫɨɜɿ ɫɦɭɝɢ ɧɟ ɦɚɸɬɶ ɩɟɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ 
ɲɭɦɨɡɚɯɢɫɧɢɯ ɟɤɪɚɧɿɜ� ɩɪɨɬɟ ɡɧɚɱɧɨ 
ɟɮɟɤɬɢɜɧɿɲɟ ɦɨɠɭɬɶ ɪɨɡɫɿɸɜɚɬɢ ɲɭɦ ɡɚ 
ɪɚɯɭɧɨɤ ɫɜɨɽʀ ɛɭɞɨɜɢ�

ɒɭɦɨɡɚɯɢɫɧɿ ɟɤɪɚɧɢ ɩɨɞɿɥɹɸɬɶ ɧɚ 
ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɿ ɬɚ ɲɭɦɨɜɿɞɛɢɜɚɥɶɧɿ� 
Ⱦɥɹ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɢɯ ɟɤɪɚɧɿɜ ɜɢɤɨɪɢɫ�
ɬɨɜɭɸɬɶ ɫɩɟɰɿɚɥɶɧɿ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɿ 
ɚɤɭɫɬɢɱɧɿ ɩɚɧɟɥɿ ɡ ɩɟɪɮɨɪɚɰɿɽɸ� Ɍɚɤɿ 
ɩɚɧɟɥɿ ɩɪɢɣɦɚɸɬɶ ɧɚ ɫɟɛɟ ɡɜɭɤɨɜɭ ɯɜɢ�
ɥɸ� ɩɪɨɩɭɫɤɚɸɬɶ ʀʀ ɜɫɟɪɟɞɢɧɭ ɱɟɪɟɡ 
ɨɬɜɨɪɢ ɭ ɮɚɫɚɞɧɿɣ ɫɬɨɪɨɧɿ� ɞɟ ɤɿɧɟɬɢɱɧɚ 
ɟɧɟɪɝɿɹ ɡɜɭɤɨɜɨʀ ɯɜɢɥɿ ɩɨɝɥɢɧɚɽɬɶɫɹ ɫɩɟ�
ɰɿɚɥɶɧɢɦ ɚɤɭɫɬɢɱɧɢɦ ɦɚɬɟɪɿɚɥɨɦ �ɛɚɝɚ�
ɬɨɲɚɪɨɜɟ ɫɤɥɨ ɚɛɨ ɩɟɪɮɨɪɨɜɚɧɢɣ ɦɟɬɚ�
ɥɟɜɢɣ ɥɢɫɬ ɡɿ ɡɜɭɤɨɩɨɝɥɢɧɚɥɶɧɨɸ 
ɡɚɞɧɶɨɸ ɫɬɿɧɤɨɸ�� ɍ ɪɟɡɭɥɶɬɚɬɿ ɰɶɨɝɨ 
ɤɿɧɟɬɢɱɧɚ ɟɧɟɪɝɿɹ ɡɜɭɤɭ ɝɚɫɢɬɶɫɹ ɦɿɠ 
ɞɜɨɦɚ ɲɚɪɚɦɢ ɦɚɬɟɪɿɚɥɭ� 

ɇɟɞɨɥɿɤɢ ɲɭɦɨɡɚɯɢɫɧɢɯ ɟɤɪɚɧɿɜ ɩɨ�
ɥɹɝɚɸɬɶ ɭ ɬɚɤɨɦɭ� ɫɬɜɨɪɸɸɬɶ ɜɿɞɱɭɬɬɹ 
ɨɛɦɟɠɟɧɨɫɬɿ ɩɪɨɫɬɨɪɭ ɞɥɹ ɜɨɞɿʀɜ� ɡɦɟɧ�
ɲɭɸɬɶ ɨɫɜɿɬɥɟɧɿɫɬɶ ɿ ɨɛɦɟɠɭɸɬɶ ɨɝɥɹɞ� 
ɫɩɨɬɜɨɪɸɸɬɶ ɤɨɥɶɨɪɢ ɿ ɡɨɛɪɚɠɟɧɧɹ� ɨɛ�
ɦɟɠɭɸɬɶ ɤɪɨɤɨɜɭ ɞɨɫɬɭɩɧɿɫɬɶ ɰɿɽʀ ɞɿɥɹɧ�
ɤɢ ɬɪɚɫɢ �ɭ ɪɚɡɿ ɧɟɨɛɯɿɞɧɨɫɬɿ ɧɚɞɚɧɧɹ 
ɧɟɝɚɣɧɨʀ ɞɨɩɨɦɨɝɢ ɱɢ ɩɨɬɪɟɛɢ ɧɟɝɚɣɧɨ�
ɝɨ ɡɚɥɢɲɟɧɧɹ ɞɿɥɹɧɤɢ�� ȿɮɟɤɬɢɜɧɢɣ ɡɚ�
ɯɢɫɬ ɜɿɞ ɲɭɦɭ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɡɚ ɜɢɫɨɬɢ 
ɟɤɪɚɧɿɜ ɧɟ ɦɟɧɲɟ ɧɿɠ �±� ɦ� ɚ ɡɚɩɚɫ ɩɨ 
ɞɨɜɠɢɧɿ ɦɚɽ ɫɬɚɧɨɜɢɬɢ � ɦ ɡ ɨɛɨɯ ɫɬɨɪɿɧ� 
ɇɚ ɩɪɨɬɢɜɚɝɭ ɲɭɦɨɡɚɯɢɫɧɢɦ ɛɚɪ¶ɽɪɚɦ 
ɩɪɢɞɨɪɨɠɧɿ ɥɿɧɿɣɧɿ ɧɚɫɚɞɠɟɧɧɹ ɧɟ ɦɚ�
ɸɬɶ ɡɚɡɧɚɱɟɧɢɯ ɧɟɞɨɥɿɤɿɜ ɿ ɩɪɚɰɸɸɬɶ ɭ 
ɤɨɦɩɥɟɤɫɧɨɦɭ ɡɚɯɢɫɬɿ ɲɥɹɯɿɜ ɚɜɬɨɦɨ�
ɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ� Ɉɬɪɢɦɚɧɿ ɩɨɤɚɡɧɢ�
ɤɢ ɳɨɞɨ ɡɚɦɿɪɿɜ ɪɿɜɧɹ ɲɭɦɭ ɜ ɡɨɧɿ ɞɿʀ 
ɲɭɦɨɡɚɯɢɫɧɢɯ ɟɤɪɚɧɿɜ ɬɚ ɛɟɡ ɧɢɯ ɧɚɜɟ�
ɞɟɧɨ ɜ ɬɚɛɥ� �� 

Ɂɝɿɞɧɨ ɡ ɨɬɪɢɦɚɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ 
ɪɿɜɧɹ ɲɭɦɭ ɭ ɡɨɧɿ ɞɿʀ ɲɭɦɨɡɚɯɢɫɧɢɯ 
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ɟɤɪɚɧɿɜ ɩɪɨɫɥɿɞɤɨɜɭɽɬɶɫɹ ɟɮɟɤɬɢɜɧɟ 
ɡɦɟɧɲɟɧɧɹ ɲɭɦɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɥɹ 
ɪɿɡɧɢɯ ɩɭɧɤɬɿɜ ɫɩɨɫɬɟɪɟɠɟɧɶ ɜɿɞɩɨɜɿɞɧɨ 
ɧɚ ���� ɿ �� �� Ȼɟɡ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɧɚ 
ɚɧɚɥɨɝɿɱɧɢɯ ɜɿɞɫɬɚɧɹɯ ɜɿɞ ɩɨɥɨɬɧɚ ɞɨ�
ɪɨɝɢ ɩɪɢɪɨɞɧɟ ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɲɭɦɭ 
ɫɬɚɧɨɜɢɬɶ �� �� ɿ �� �� Ɍɨɛɬɨ ɧɚ ɜɿɞɫɬɚ�
ɧɿ � ɦ ɜɿɞ ɞɨɪɨɝɢ ɧɚ ɞɿɥɹɧɤɚɯ ɡ ɟɤɪɚɧɨɦ 
ɬɚ ɛɟɡ ɧɶɨɝɨ ɫɭɬɬɽɜɨʀ ɪɿɡɧɢɰɿ ɭ ɡɦɟɧɲɟɧ�
ɧɿ ɪɿɜɧɹ ɲɭɦɭ ɧɟ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ� ɇɚ 
ɜɿɞɫɬɚɧɿ �±�� ɦ ɡɚ ɟɤɪɚɧɨɦ ɪɿɜɟɧɶ ɲɭɦɭ 
ɧɚ �� � ɦɟɧɲɢɣ� ɩɨɪɿɜɧɹɧɨ ɿɡ ɚɧɚɥɨɝɿɱ�
ɧɢɦɢ ɩɭɧɤɬɚɦɢ ɡɚɦɿɪɭ ɛɟɡ ɬɚɤɨʀ ɤɨɧ�
ɫɬɪɭɤɰɿʀ� 

Ɂɚɝɚɥɨɦ ɦɨɠɧɚ ɤɨɧɫɬɚɬɭɜɚɬɢ� ɳɨ ɛɟɡ�
ɩɨɫɟɪɟɞɧɶɨ ɡɚ ɲɭɦɨɡɚɯɢɫɧɢɦɢ ɟɤɪɚɧɚɦɢ 
ɭ ɪɚɣɨɧɿ ɞɨɫɥɿɞɠɟɧɶ ɪɿɜɟɧɶ ɲɭɦɭ ɡɧɢɠɭ�
ɽɬɶɫɹ ɞɨ �� ɞȻȺ� ɚ ɡ ɜɿɞɫɬɚɧɧɸ ɰɟɣ ɩɨ�
ɤɚɡɧɢɤ� ɱɟɪɟɡ ɩɪɢɪɨɞɧɟ ɩɨɫɥɚɛɥɟɧɧɹ 
ɡɜɭɤɨɜɢɯ ɯɜɢɥɶ� ɳɟ ɡɦɟɧɲɭɽɬɶɫɹ� Ɂɚɜɞɹ�
ɤɢ ɰɶɨɦɭ ɪɿɜɟɧɶ ɲɭɦɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧ�
ɧɹ ɞɥɹ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɿɜ ɡɝɿɞɧɨ ɡ 
,62 ��������� ɥɟɠɢɬɶ ɭ ɦɟɠɚɯ ɧɨɪɦɢ�

Висновки і перспективи. Ɂɚ ɧɚɜɟ�
ɞɟɧɢɦɢ ɥɿɧɿɹɦɢ ɬɪɟɧɞɭ� ɹɤɿ ɜɿɞɨɛɪɚɠɚ�
ɸɬɶ ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɲɭɦɭ ɧɚ ɨɫɧɨɜɿ 
ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ� ɦɨɠɧɚ 
ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ� ɳɨ ɤɨɧɫɬɪɭɤɬɢɜɧɿ 
ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ ɫɦɭɝ 
ɩɟɜɧɨɸ ɦɿɪɨɸ ɜɩɥɢɜɚɸɬɶ ɧɚ ɡɧɢɠɟɧɧɹ 
ɚɤɭɫɬɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɪɨɛɨɬɢ 
ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɞɨɪɨɝɚɯ 
ɦɿɠɧɚɪɨɞɧɨɝɨ ɿ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ 

ɜ ɭɦɨɜɚɯ Ɂɚɯɿɞɧɨɝɨ ɉɨɥɿɫɫɹ� Ȼɥɢɡɶɤɿ 
ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɡɚɭɜɚɠɟɧɨ 
ɭ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ ɫɦɭɝɚɯ ɚɠɭɪɧɨʀ 
ɬɚ ɳɿɥɶɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ� ɉɨɪɿɜɧɹɧɨ ɿɡ 
ɤɨɧɬɪɨɥɶɧɨɸ ɞɿɥɹɧɤɨɸ ʀɯɧɹ ɲɭɦɨɩɨɝɥɢ�
ɧɚɥɶɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɟɪɟɛɭɜɚɽ ɧɚ ɪɿɜɧɿ 
�� �� ɒɭɦɨɩɨɝɥɢɧɚɥɶɧɢɣ ɟɮɟɤɬ ɧɚ ɪɿɜ�
ɧɿ �� � ɦɚɸɬɶ ɫɦɭɝɢ ɩɪɨɞɭɜɧɨʀ ɤɨɧ�
ɫɬɪɭɤɰɿʀ� 

ɉɨɪɹɞ ɿɡ ɲɭɦɨɩɨɝɥɢɧɚɥɶɧɢɦɢ ɜɥɚɫ�
ɬɢɜɨɫɬɹɦɢ ɩɪɢɞɨɪɨɠɧɿ ɥɿɫɨɜɿ ɫɦɭɝɢ  
ɜɢɤɨɧɭɸɬɶ ɤɨɦɩɥɟɤɫ ɜɚɠɥɢɜɢɯ ɦɟɥɿɨɪɚ�
ɬɢɜɧɢɯ ɮɭɧɤɰɿɣ� ɩɪɨɬɢɟɪɨɡɿɣɧɿ� ɜɨɞɨɪɟ�
ɝɭɥɸɜɚɥɶɧɿ� ɫɧɿɝɨɡɚɬɪɢɦɭɜɚɥɶɧɿ� ɟɤɨɥɨ�
ɝɿɱɧɿ� ɟɫɬɟɬɢɱɧɿ ɬɨɳɨ� ɐɢɦ ɜɨɧɢ ɧɟ ɥɢɲɟ 
ɡɚɯɢɳɚɸɬɶ ɲɥɹɯɢ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧ�
ɫɩɨɪɬɭ� ɚ ɣ ɩɨɥɿɩɲɭɸɬɶ ɭɦɨɜɢ ɿɫɧɭɜɚɧɧɹ 
ɥɸɞɢɧɢ�

Ɂɚ ɛɪɚɤɨɦ ɩɪɢɞɨɪɨɠɧɿɯ ɥɿɫɨɜɢɯ ɫɦɭɝ 
ɭ ɦɟɠɚɯ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɿɜ ɜɫɬɚɧɨɜɥɸ�
ɸɬɶ ɲɭɦɨɡɚɯɢɫɧɿ ɟɤɪɚɧɢ� ɇɚ ɜɿɞɫɬɚɧɿ 
� ɦ ɜɿɞ ɩɨɥɨɬɧɚ ɞɨɪɨɝɢ ɧɚ ɞɿɥɹɧɤɚɯ ɿɡ 
ɲɭɦɨɡɚɯɢɫɧɢɦ ɟɤɪɚɧɨɦ ɬɚ ɛɟɡ ɧɶɨɝɨ 
ɫɭɬɬɽɜɨʀ ɪɿɡɧɢɰɿ ɭ ɡɦɟɧɲɟɧɧɿ ɪɿɜɧɹ 
ɲɭɦɭ ɧɟ ɜɢɹɜɥɟɧɨ� ɇɚ ɜɿɞɫɬɚɧɿ �±�� ɦ 
ɡɚ ɟɤɪɚɧɨɦ ɪɿɜɟɧɶ ɲɭɦɭ ɡɧɢɠɭɽɬɶɫɹ ɧɚ 
�� �� ɩɨɪɿɜɧɹɧɨ ɿɡ ɚɧɚɥɨɝɿɱɧɢɦɢ ɩɭɧɤ�
ɬɚɦɢ ɡɚɦɿɪɭ ɛɟɡ ɬɚɤɨʀ ɤɨɧɫɬɪɭɤɰɿʀ� ɒɭ�
ɦɨɡɚɯɢɫɧɿ ɟɤɪɚɧɢ ɭ ɪɚɣɨɧɿ ɞɨɫɥɿɞɠɟɧɶ 
ɫɩɪɢɹɸɬɶ ɡɧɢɠɟɧɧɸ ɪɿɜɧɹ ɲɭɦɭ ɞɨ �� 
ɞȻȺ ɬɚ ɦɟɧɲɟ� ɡɚɛɟɡɩɟɱɭɸɱɢ ɜɢɤɨɧɚɧɧɹ 
ɧɟɨɛɯɿɞɧɢɯ ɫɚɧɿɬɚɪɧɢɯ ɧɨɪɦ ɞɥɹ ɧɚɫɟ�
ɥɟɧɢɯ ɩɭɧɤɬɿɜ�

4. Показники вимірювання рівня шуму  
в зоні дії шумозахисних екранів і без них

Ɇɿɫɰɟ ɜɢɦɿɪɭ Ɋɿɜɟɧɶ ɲɭɦɭ� ɞȻȺ � ɞɨ ɤɨɧɬɪɨɥɶɧɨʀ ɞɿɥɹɧɤɢ
ɤɨɧɬɪɨɥɶ

ɛɿɥɹ ɩɨɥɨɬɧɚ ɞɨɪɨɝɢ ������ 100
ɭ ɡɨɧɿ ɞɿʀ ɲɭɦɨɡɚɯɢɫɧɢɯ ɟɤɪɚɧɿɜ

ɩɟɪɟɞ ɟɤɪɚɧɨɦ ɧɚ ɜɿɞɫɬɚɧɿ � ɦ ɜɿɞ ɞɨɪɨɝɢ ������ ��
ɡɚ ɟɤɪɚɧɨɦ ɧɚ ɜɿɞɫɬɚɧɿ � ɦ ������ ��
ɡɚ ɟɤɪɚɧɨɦ ɧɚ ɜɿɞɫɬɚɧɿ �� ɦ ������ ��

ɛɟɡ ɲɭɦɨɡɚɯɢɫɧɢɯ ɟɤɪɚɧɿɜ
ɧɚ ɜɿɞɫɬɚɧɿ � ɦ ɜɿɞ ɞɨɪɨɝɢ ������ ��
ɧɚ ɜɿɞɫɬɚɧɿ �� ɦ ������ ��
ɧɚ ɜɿɞɫɬɚɧɿ �� ɦ ������ 85
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In the modern conditions of society development the role of protective plantings is great importance. 
In particular, types of such plantations in the study are protective strips along the roads. At first 
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glance, it is difficult to trace the processes that take place in these lanes. However, by selecting the 
appropriate adapted research methodology, it is possible to trace these seemingly hidden functions.

The significance and relevance the use of roadside forest strips in the context of their noise-
absorbing functions are presented. Attention is paid to the analysis of noise load for the operation 
of large vehicles on highways of international and national importance in the conditions of Western 
Polissya. An analysis of recent scientific publications with an emphasis on protective plantings as an 
effective means of preventing negative acoustic loads. The main purpose of the research was to 
determine the noise-absorbing properties of roadside forest belts depending on their design features 
and species composition. It is noted that the solution of program tasks of work is carried out with 
the use of special techniques of researches of noise-absorbing effect by protective forest plantations 
on transport ways. The comparative characteristic of noise-absorbing effect roadside forest strips 
and noise-protective screens are executed. On the basis of the conducted researches the mathematical 
models describing a decrease in noise level depending on a design of roadside forest strips are 
developed. The generalization of the experimental results showed that the roadside strips of dense 
and openwork structures are marked by the highest quality noise-absorbing effect. Noise protection 
screens in the study area help to reduce the noise level to 60 dB and less, it than ensure compliance 
with the necessary sanitary standards for settlements.

Keywords: noise level, acoustic load, noise meter, mathematical model, noise protection screen.
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ВПЛИВ НАНОЧАСТИНОК СеО2 НА ПРОРОСТАННЯ 
НАСІННЯ ТА СИНТЕЗ ФЕНОЛІВ  

У ПРОРОСТКАХ ЯЛИНИ ЄВРОПЕЙСЬКОЇ
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ɇацɿɨɧаɥьɧɢɣ уɧɿɜерɫɢɬеɬ ɛɿɨреɫурɫɿɜ  ɿ ɩрɢрɨдɨɤɨрɢɫɬуɜаɧɧɹ ɍɤраʀɧɢ  
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KWWSV���RUFLG.RUJ��������������������, H�PDLO� 6S\YDN#QDV.JRY.XD 
ȱɧɫɬɢɬуɬ ɦɿɤрɨɛɿɨɥɨɝɿʀ  ɿ ɜɿруɫɨɥɨɝɿʀ  ɿɦ. Д. Ʉ. Ɂаɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤраʀɧɢ

Суɱаɫɧɿ ɬеɯɧɨɥɨɝɿʀ  даɸɬь  ɡɦɨɝу  ɨɬрɢɦуɜаɬɢ ɧаɧɨɱаɫɬɢɧɤɢ ɛɿɨɝеɧɧɢɯ ɦеɬаɥɿɜ  дɥɹ 
ʀɯ ɜɢɤɨрɢɫɬаɧɧɹ ɹɤ дɨдаɬɤɨɜɨɝɨ дɠереɥа ɦɿɤрɨеɥеɦеɧɬɧɨɝɨ ɠɢɜɥеɧɧɹ рɨɫɥɢɧ. Сɤɥадɧɿɫɬь 
ɦаɫɨɜɨɝɨ  ɡаɫɬɨɫуɜаɧɧɹ  ɧаɧɨрɨɡɦɿрɧɢɯ  ɱаɫɬɢɧɨɤ  ɦеɬаɥɿɜ ɬа  ʀɯɧɿɯ  ɨɤɫɢдɿɜ  ɡуɦɨɜɥеɧɨ 
ɫуɬɬɽɜɨɸ рɿɡɧɢцеɸ ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɯ ɜɥаɫɬɢɜɨɫɬеɣ ɧаɧɨɤрɢɫɬаɥɿɱɧɢɯ ɫɬруɤɬур ɡаɥеɠɧɨ 
ɜɿд ɬеɯɧɨɥɨɝɿʀ  ɨɬрɢɦаɧɧɹ,  рɨɡɦɿрɿɜ ɧаɧɨɱаɫɬɢɧɨɤ,  ɩɨɜерɯɧеɜɨɝɨ  ɡарɹду  �]�ɩɨɬеɧцɿаɥу�, 
ɫɩɨɫɨɛɿɜ ɫɬаɛɿɥɿɡацɿʀ. Вɿд цьɨɝɨ ɡаɥеɠɢɬь ɛɿɨɫуɦɿɫɧɿɫɬь  ɿ ɯараɤɬер дɿʀ ɧаɧɨɱаɫɬɢɧɨɤ ɧа 
ɠɢɜɿ ɨрɝаɧɿɡɦɢ. 

ɓɨдɨ  еɮеɤɬɢɜɧɨɫɬɿ  ɣ  дɨцɿɥьɧɨɫɬɿ  ɜɢɤɨрɢɫɬаɧɧɹ  ɧаɧɨɱаɫɬɢɧɨɤ  дɿɨɤɫɢду  церɿɸ  у 
ɩраɤɬɢцɿ рɨɫɥɢɧɧɢцɬɜа ɧеɦаɽ ɨдɧɨɡɧаɱɧɨʀ дуɦɤɢ. Ɂɜаɠаɸɱɢ ɧа аɤɬуаɥьɧɿɫɬь ɩрɨɛɥеɦɢ 
ɩɿдɝɨɬɨɜɤɢ  ɫадɢɜɧɨɝɨ ɦаɬерɿаɥу  ɫɿɹɧцɿɜ  ɯɜɨɣɧɢɯ  рɨɫɥɢɧ,  ɧедɨɫɬаɬɧьɨɸ  ɽ  ɜɢɜɱеɧɿɫɬь 
ɜɩɥɢɜу  ɧаɧɨɤрɢɫɬаɥɿɱɧɨɝɨ  дɿɨɤɫɢду  церɿɸ  ɧа  рɨɫɥɢɧɢ. Меɬɨɸ  ɧаɲɢɯ  дɨɫɥɿдɠеɧь  ɛуɥɨ 
ɜɢɜɱеɧɧɹ  ɜɩɥɢɜу  ɧаɧɨɤрɢɫɬаɥɿɱɧɨɝɨ  ɡɨɥɸ  дɿɨɤɫɢду  церɿɸ  ɧа  ɩрɨцеɫɢ  ɩрɨрɨɫɬаɧɧɹ  ɧа-
ɫɿɧɧɹ  ɹɥɢɧɢ  ɽɜрɨɩеɣɫьɤɨʀ ɬа  ɨцɿɧɤа  ɣɨɝɨ  дɿʀ  ɧа  ɫɢɧɬеɡ ɮеɧɨɥɿɜ  ɹɤ  ɤɨɦɩɨɧеɧɬɿɜ  аɧɬɢ-
ɨɤɫɢдаɧɬɧɨʀ ɫɢɫɬеɦɢ ɩрɨрɨɫɬɤɿɜ. 

ɉрɢ ɩрɨɜедеɧɧɿ дɨɫɥɿдɠеɧь ɜɢɤɨрɢɫɬаɧɨ ɦеɬɨдɢ ɜɢɡɧаɱеɧɧɹ еɧерɝɿʀ ɩрɨрɨɫɬаɧɧɹ ɬа 
ɫɯɨɠɨɫɬɿ ɧаɫɿɧɧɹ, ɦеɬɨдɢ ɜɢɡɧаɱеɧɧɹ ɜɦɿɫɬу ɮеɧɨɥьɧɢɯ ɫɩɨɥуɤ, ɮɥаɜɨɧɨʀдɿɜ ɿ ɮеɧɨɥьɧɢɯ 
аɧɬɢɨɤɫɢдаɧɬɿɜ.

Ɋеɡуɥьɬаɬɢ дɨɫɥɿдɠеɧь ɩɨɤаɡаɥɢ, ɳɨ ɧаɧɨɤрɢɫɬаɥɿɱɧɢɣ дɿɨɤɫɢд церɿɸ у ɤɨɧцеɧɬрацɿʀ 
ɡɨɥɸ ɜɿд  �,�  дɨ  �,� ɦɝ�ɦɥ  ɫɬɢɦуɥɸɽ ɩрɨцеɫɢ ɩрɨрɨɫɬаɧɧɹ ɧаɫɿɧɧɹ  ɹɥɢɧɢ  ɽɜрɨɩеɣɫьɤɨʀ. 
ɉɿд  ɜɩɥɢɜɨɦ  ɧаɧɨɱаɫɬɢɧɨɤ  ɡа  ɤɨɧцеɧɬрацɿʀ  �,�  ɦɝ�ɥ  у  ɬɤаɧɢɧаɯ  ɩрɨрɨɫɬɤɿɜ  ɹɥɢɧɢ 
ɽɜрɨɩеɣɫьɤɨʀ  ɡɛɿɥьɲуɽɬьɫɹ  ɜɦɿɫɬ  ɮеɧɨɥьɧɢɯ  ɫɩɨɥуɤ.  ɉɿдɜɢɳеɧɧɹ  аɧɬɢɨɤɫɢдаɧɬɧɨʀ 
аɤɬɢɜɧɨɫɬɿ ɮеɧɨɥɿɜ у ɬɤаɧɢɧаɯ ɩрɨрɨɫɬɤɿɜ ɧа ɬɥɿ ɡɦеɧɲеɧɧɹ ʀɯɧьɨʀ ɡаɝаɥьɧɨʀ ɤɿɥьɤɨɫɬɿ 
ɡа  ɤɨɧцеɧɬрацɿʀ  ɧаɧɨɤрɢɫɬаɥɿɱɧɨɝɨ дɿɨɤɫɢду церɿɸ ɜɿд  �,�  дɨ �,� ɦɝ�ɥ,  ɜɿдɛуɜаɽɬьɫɹ ɧа 
ɬɥɿ  ɡɛɿɥьɲеɧɧɹ  у  ɡаɝаɥьɧɨɦу  ɩуɥɿ  ɱаɫɬɤɢ  ɮɥаɜɨɧɨʀдɿɜ,  ɹɤɿ  ɜɢрɿɡɧɹɸɬьɫɹ  ɜɢɫɨɤɨɸ 
аɧɬɢɨɤɫɢдаɧɬɧɨɸ аɤɬɢɜɧɿɫɬɸ.

ɇаɧɨɤрɢɫɬаɥɿɱɧɢɣ  дɿɨɤɫɢд  церɿɸ  ɽ  ɩерɫɩеɤɬɢɜɧɢɦ ɦаɬерɿаɥɨɦ  дɥɹ  ɫɬɢɦуɥɸɜаɧɧɹ 
еɧерɝɿʀ ɩрɨрɨɫɬаɧɧɹ ɬа ɫɯɨɠɨɫɬɿ ɧаɫɿɧɧɹ ɹɥɢɧɢ ɽɜрɨɩеɣɫьɤɨʀ.

Ключові слова: ɧаɧɨɱаɫɬɢɧɤɢ,  ɹɥɢɧа  ɽɜрɨɩеɣɫьɤɨʀ,  ɧаɫɿɧɧɹ, ɮеɧɨɥɢ, ɮɥаɜɨɧɨʀдɢ, 
аɧɬɢɨɤɫɢдаɧɬɢ.

Актуальність та аналіз останніх до-
сліджень. ɋɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ ɞɚɸɬɶ ɡɦɨ�
ɝɭ ɨɬɪɢɦɭɜɚɬɢ ɧɚɧɨɱɚɫɬɢɧɤɢ ɛɿɨɝɟɧɧɢɯ 

ɦɟɬɚɥɿɜ ɞɥɹ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤ ɞɨɞɚɬɤɨ�
ɜɨɝɨ ɞɠɟɪɟɥɚ ɦɿɤɪɨɟɥɟɦɟɧɬɧɨɝɨ ɠɢɜɥɟɧ�
ɧɹ ɪɨɫɥɢɧ �7DODQNRYD�6HUHGD� ����� 
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Ⱥ. ɉ. ɉɿɧɱуɤ, Ⱥ. Ɏ. Ʌɿɯаɧɨɜ, ȱ. В. ȱɜаɧɸɤ, М. ə. Сɩɿɜаɤ

.DOHQVND HW DO�� ������ ɋɤɥɚɞɧɿɫɬɶ ɦɚɫɨ�
ɜɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɚɧɨɪɨɡɦɿɪɧɢɯ ɱɚɫɬɢ�
ɧɨɤ ɦɟɬɚɥɿɜ ɬɚ ʀɯɧɿɯ ɨɤɫɢɞɿɜ ɡɭɦɨɜɥɟɧɨ 
ɫɭɬɬɽɜɨɸ ɪɿɡɧɢɰɟɸ ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɧɚɧɨɤɪɢɫɬɚɥɿɱɧɢɯ ɫɬɪɭɤɬɭɪ 
ɡɚɥɟɠɧɨ ɜɿɞ ɬɟɯɧɨɥɨɝɿʀ ɨɬɪɢɦɚɧɧɹ� ɪɨɡ�
ɦɿɪɿɜ ɧɚɧɨɱɚɫɬɢɧɨɤ� ɩɨɜɟɪɯɧɟɜɨɝɨ ɡɚɪɹɞɭ 
�]�ɩɨɬɟɧɰɿɚɥɭ�� ɫɩɨɫɨɛɿɜ ɫɬɚɛɿɥɿɡɚɰɿʀ 
�,YDQRY� 8VDWHQNR� 	 6KFKHUEDNRY� ����� 
ɬɚ ɪɇ ɪɨɡɱɢɧɭ �$VDWL ɟW DO�� ������ ȼɿɞ 
ɰɶɨɝɨ ɡɚɥɟɠɢɬɶ ɛɿɨɫɭɦɿɫɧɿɫɬɶ ɿ ɯɚɪɚɤɬɟɪ 
ɞɿʀ ɧɚɧɨɱɚɫɬɢɧɨɤ ɧɚ ɠɢɜɿ ɨɪɝɚɧɿɡɦɢ� ɇɚ�
ɧɨɱɚɫɬɢɧɤɢ ɤɪɢɫɬɚɥɿɱɧɨɝɨ ɞɿɨɤɫɢɞɭ ɰɟ�
ɪɿɸ �ɇȾɐ� ɡɚɥɟɠɧɨ ɜɿɞ ɪɨɡɦɿɪɭ ɬɚ ɫɩɿɜ�
ɜɿɞɧɨɲɟɧɧɹ ɿɨɧɿɜ ɋɟ���ɋɟ�� ɧɚ ɩɨɜɟɪɯɧɿ 
ɡɞɚɬɧɿ ɜɢɤɨɧɭɜɚɬɢ ɮɭɧɤɰɿʀ ɪɿɡɧɢɯ ɟɧɡɢɦɿɜ 
�ɤɚɬɚɥɚɡ� ɨɤɫɢɞɚɡ� �6KFKHUEDNRY ɟW DO�� 
������ ɇȾɐ ɡɚ ɭɦɨɜ ɪɇ � ��� ɜɢɤɨɧɭɽ 
ɨɤɫɢɞɚɡɧɿ �3HUH]� $VDWL� 1DWK� 	 .DLWWDQLV� 
������ ɚ ɡɚ ɪɇ ! ��� ± ɤɚɬɚɥɚɡɧɿ ɮɭɧɤɰɿʀ 
�6KFKHUEDNRY ɟW DO�� ������ Ɂɞɚɬɧɿɫɬɶ ɇȾɐ 
ɩɟɪɟɯɨɩɥɸɜɚɬɢ ɿ ɡɧɟɲɤɨɞɠɭɜɚɬɢ ɚɤɬɢɜɧɿ 
ɮɨɪɦɢ ɤɢɫɧɸ �ȺɎɄ� ɬɚɤɨɠ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɩɨɤɚɡɧɢɤɚ ɪɇ �3HUH]� $VDWL� 1DWK� 	 
.DLWWDQLV� ������ 

Ȼɿɨɥɨɝɿɱɧɚ ɞɿɹ ɰɟɪɿɸ� ɹɤ ɿ ɿɧɲɢɯ ɥɚɧ�
ɬɚɧɨʀɞɿɜ� ɬɚɤɨɠ ɦɨɠɟ ɜɿɞɯɢɥɹɬɢɫɹ ɜɿɞ 
ɡɜɢɱɚɣɧɨʀ ɦɨɧɨɬɨɧɧɨʀ ɡɚɥɟɠɧɨɫɬɿ ɞɨɡɚ ± 
ɜɿɞɝɭɤ� ȼɢɹɜɥɟɧɨ ɨɛɟɪɧɟɧɭ ɡɚɥɟɠɧɿɫɬɶ 
ɦɿɠ ɲɜɢɞɤɿɫɬɸ ɪɨɡɱɢɧɟɧɧɹ� ɛɿɨɞɨɫɬɭɩ�
ɧɿɫɬɸ ± ɿ ɪɨɡɦɿɪɨɦ ɱɚɫɬɢɧɨɤ ɇȾɐ� Ɋɨɡ�
ɱɢɧɟɧɧɹ ɧɚɧɨɱɚɫɬɢɧɨɤ ɇȾɐ ɭ ɪɿɡɧɢɯ 
ɫɭɛɫɬɪɚɬɚɯ ± ɩɪɨɰɟɫ ɞɨɜɨɥɿ ɩɨɜɿɥɶɧɢɣ 
�&RUQHOLV HW DO�� ����� 5|KGHU� %UDQGW� 
6LJJ� 	 %HKUD� ������ ȯ ɩɨɜɿɞɨɦɥɟɧɧɹ� 
ɳɨ ɧɚɧɨɱɚɫɬɢɧɤɢ ɇȾɐ ɪɨɡɦɿɪɨɦ ɩɨɧɚɞ 
�� ɧɦ ɜɡɚɝɚɥɿ ɧɟ ɬɪɚɧɫɩɨɪɬɭɸɬɶɫɹ ɱɟɪɟɡ 
ɤɨɪɟɧɿ ɜ ɧɚɞɡɟɦɧɿ ɨɪɝɚɧɢ ɪɨɫɥɢɧ 
�6FKZDEH HW DO�� ������ Ɉɤɪɿɦ ɬɨɝɨ� ɧɚɞ�
ɯɨɞɠɟɧɧɹ ɇȾɐ ɭ ɤɨɪɟɧɿ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɧɚɹɜɧɨɫɬɿ ɭ ʉɪɭɧɬɿ ɚɛɨ ɠɢɜɢɥɶɧɨɦɭ ɫɟ�
ɪɟɞɨɜɢɳɿ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ �7UXMLOOR�
5H\HV HW DO�� ����� =KDR HW DO�� ������ ȼɜɚ�
ɠɚɸɬɶ� ɳɨ ɇȾɐ ɜɡɚɽɦɨɞɿɽ ɿɡ ɫɿɪɤɨɸ ɡ 
ɭɬɜɨɪɟɧɧɹɦ ɫɭɥɶɮɚɬɭ ɰɟɪɿɸ� ɳɨ ɬɚɤɨɠ 
ɜɩɥɢɜɚɽ ɧɚ ɛɿɨɞɨɫɬɭɩɧɿɫɬɶ ɰɢɯ ɟɥɟɦɟɧɬɿɜ 
�;X� +H� 	 <X� ������ Ɍɚɤɨɠ ɜɚɪɬɨ ɜɪɚ�
ɯɨɜɭɜɚɬɢ ɡɞɚɬɧɿɫɬɶ ɇȾɐ ɞɨ ɚɜɬɨɪɟɝɟɧɟ�

ɪɚɰɿʀ ɬɚ ɛɿɨɬɪɚɧɫɮɨɪɦɚɰɿʀ� ɉɪɨɬɟ ɧɢɧɿ 
ɩɨɜɿɞɨɦɥɟɧɧɹ ɳɨɞɨ ɛɿɨɬɪɚɧɫɮɨɪɦɚɰɿʀ 
ɧɚɧɨɰɟɪɿɸ ɽ ɞɨɫɬɚɬɧɶɨ ɫɭɩɟɪɟɱɥɢɜɢɦɢ� 

ɓɨɞɨ ɟɮɟɤɬɢɜɧɨɫɬɿ ɣ ɞɨɰɿɥɶɧɨɫɬɿ ɜɢ�
ɤɨɪɢɫɬɚɧɧɹ ɧɚɧɨɱɚɫɬɢɧɨɤ ɞɿɨɤɫɢɞɭ ɰɟɪɿɸ 
ɭ ɩɪɚɤɬɢɰɿ ɪɨɫɥɢɧɧɢɰɬɜɚ ɧɟɦɚɽ ɨɞɧɨ�
ɡɧɚɱɧɨʀ ɞɭɦɤɢ� Ȼɿɨɥɨɝɿɱɧɚ ɚɤɬɢɜɧɿɫɬɶ 
ɰɟɪɿɸ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɜɢɡɧɚɱɚɽɬɶɫɹ ɛɥɢɡɶ�
ɤɿɫɬɸ ɿɨɧɧɢɯ ɪɚɞɿɭɫɿɜ &H�� ɿ &D��� ɐɟ ɞɚɽ 
ɡɦɨɝɭ ɿɨɧɚɦ ɰɟɪɿɸ ɱɚɫɬɤɨɜɨ ɡɚɦɿɳɚɬɢ 
ɿɨɧɢ ɤɚɥɶɰɿɸ ɭ ɫɤɥɚɞɿ ɛɿɨɦɨɥɟɤɭɥ� Ɋɚɡɨɦ 
ɡ ɬɢɦ� ɛɿɨɥɨɝɿɱɧɚ ɞɿɹ ɰɟɪɿɸ ɦɨɠɟ ɜɿɞɯɢ�
ɥɹɬɢɫɹ ɜɿɞ ɡɜɢɱɚɣɧɨʀ ɦɨɧɨɬɨɧɧɨʀ ɡɚɥɟɠ�
ɧɨɫɬɿ ɞɨɡɚ ± ɜɿɞɝɭɤ� ɉɨɤɚɡɚɧɨ� ɳɨ &H22 
ɡɧɚɱɧɨ ɩɪɢɝɧɿɱɭɽ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ 
/DFWXFD VDWLYD� &XFXPLV VDWLYXV� 6RODQXP 
O\FRSHUVLFXP� 6SLQDFLD ROHUDFHD �*DUFLD HW 
DO�� ������ Ɍɚɤɨɠ ɽ ɜɿɞɨɦɨɫɬɿ� ɳɨ ɧɚɧɨ�
ɱɚɫɬɢɧɤɢ Q&H22 ɫɩɨɜɿɥɶɧɸɸɬɶ ɩɪɨɪɨɫ�
ɬɚɧɧɹ ɧɚɫɿɧɧɹ 5DSKDQXV VDWLYXV /�� ɚɥɟ 
ɩɪɢ ɰɶɨɦɭ ɧɟ ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɨɤɚɡɧɢɤɢ 
ʀɯɧɶɨʀ ɫɯɨɠɨɫɬɿ� ɍ ɩɨɥɶɨɜɢɯ ɭɦɨɜɚɯ ɭ 
ɪɨɫɥɢɧ ɩɿɫɥɹ ɨɛɪɨɛɥɟɧɧɹ Q&H22 ɜɢɹɜɥɹ�
ɥɢ ɜ ɤɨɪɟɧɟɩɥɨɞɚɯ� ɳɨ ɜɤɚɡɭɽ ɧɚ ʀɯɧɸ 
ɪɭɯɥɢɜɿɫɬɶ ɭ ɬɤɚɧɢɧɚɯ ɪɨɫɥɢɧ �&RUUDO�
'LD] HW DO�� ������ Ɂɚɫɬɨɫɭɜɚɧɧɹ ɧɚɧɨɰɟ�
ɪɿɸ �ɪɨɡɦɿɪ ɱɚɫɬɢɧɨɤ � ɧɦ� ɭ ɞɿɚɩɚɡɨɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿɣ �±��� ɦɝ�ɤɝ ɫɭɬɬɽɜɨ ɧɟ 
ɜɩɥɢɧɭɥɨ ɧɚ ɛɿɨɦɚɫɭ ɬɚ ɜɪɨɠɚɣɧɿɫɬɶ ɪɨɫ�
ɥɢɧ ɩɲɟɧɢɰɿ� Ɍɪɚɧɫɥɨɤɚɰɿɸ ɿɨɧɿɜ ɰɟɪɿɸ 
ɜɿɞ ɤɨɪɟɧɿɜ ɞɨ ɩɥɨɞɿɜ ɩɨɤɚɡɚɧɨ ɧɚ ɬɨɦɚ�
ɬɚɯ �:DQJ� (EEV� &KHQF� 	 0D� ������ 
ɍ ɟɤɫɩɟɪɢɦɟɧɬɿ ɡ ɩɪɨɪɨɫɬɤɚɦɢ &XFXPLV 
VDWLYXV /� ɱɚɫɬɢɧɤɢ ɪɨɡɦɿɪɨɦ � ɧɦ ɩɿɫɥɹ 
ɜɯɨɞɠɟɧɧɹ ɭ ɩɪɨɜɿɞɧɭ ɡɨɧɭ ɤɨɪɟɧɹ ɩɟɪɟ�
ɧɨɫɢɥɢɫɹ ɞɚɥɿ ɜ ɭɫɿ ɜɟɝɟɬɚɬɢɜɧɿ ɱɚɫɬɢɧɢ 
ɩɚɝɨɧɿɜ� ȼɨɞɧɨɱɚɫ ɟɤɡɨɝɟɧɧɟ ɡɚɫɬɨɫɭɜɚɧ�
ɧɹ ɧɚɧɨɰɟɪɿɸ ɞɨɫɬɨɜɿɪɧɨɝɨ ɜɩɥɢɜɭ ɧɚ 
ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɜ ɫɚɥɚɬɿ ɫɩɚɪɠɟɜɢɣ 
ɧɟ ɩɨɤɚɡɚɥɨ� ɇɚ ɞɭɦɤɭ =KDQJ ɡɿ ɫɩɿɜɚɜ�
ɬɨɪɚɦɢ �=KDQJ HW DO�� ������ ɿɧɬɟɧɫɢɜɧɿɫɬɶ 
ɥɚɬɟɪɚɥɶɧɨɝɨ ɩɟɪɟɧɨɫɭ ɧɚɫɚɦɩɟɪɟɞ ɡɚ�
ɥɟɠɢɬɶ ɜɿɞ ɪɨɡɦɿɪɿɜ ɱɚɫɬɢɧɨɤ� ɉɪɨɬɟ ɩɢ�
ɬɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɧɚɧɨ�
ɱɚɫɬɢɧɨɤ ɱɟɪɟɡ ɬɤɚɧɢɧɧɿ ɛɚɪ¶ɽɪɢ ɤɨɪɟɧɿɜ 
ɡɚɥɢɲɚɽɬɶɫɹ ɜɿɞɤɪɢɬɢɦ�

Ɂɜɚɠɚɸɱɢ ɧɚ ɚɤɬɭɚɥɶɧɿɫɬɶ ɩɪɨɛɥɟɦɢ 
ɩɿɞɝɨɬɨɜɤɢ ɫɚɞɢɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɫɿɹɧɰɿɜ 
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ɯɜɨɣɧɢɯ ɪɨɫɥɢɧ �0HOQ\FKXN HW DO�� ������ 
ɧɟɞɨɫɬɚɬɧɶɨɸ ɽ ɜɢɜɱɟɧɿɫɬɶ ɜɩɥɢɜɭ ɧɚ�
ɧɨɤɪɢɫɬɚɥɿɱɧɨɝɨ ɞɿɨɤɫɢɞɭ ɰɟɪɿɸ �ɇȾɐ� 
ɧɚ ɪɨɫɥɢɧɢ�

Метою досліджень ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɧɹ 
ɜɩɥɢɜɭ ɧɚɧɨɤɪɢɫɬɚɥɿɱɧɨɝɨ ɡɨɥɸ ɞɿɨɤɫɢɞɭ 
ɰɟɪɿɸ ɧɚ ɩɪɨɰɟɫɢ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ 
ɹɥɢɧɢ ɡɜɢɱɚɣɧɨʀ ɿ ɨɰɿɧɤɚ ɣɨɝɨ ɞɿʀ ɧɚ ɫɢɧ�
ɬɟɡ ɮɟɧɨɥɿɜ ɹɤ ɤɨɦɩɨɧɟɧɬɿɜ ɚɧɬɢɨɤɫɢ�
ɞɚɧɬɧɨʀ ɫɢɫɬɟɦɢ ɩɪɨɪɨɫɬɤɿɜ� 

Матеріали і методи дослідження. ȼ 
ɟɤɫɩɟɪɢɦɟɧɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɧɚɫɿɧɧɹ 
3LFHD DELHV� Ⱦɥɹ ɨɛɪɨɛɥɟɧɧɹ ɧɚɫɿɧɧɹ ɜɢ�
ɤɨɪɢɫɬɨɜɭɜɚɥɢ ��� Ɇ ɡɨɥɶ ɧɚɧɨɞɢɫɩɟɪɫ�
ɧɢɯ ɱɚɫɬɢɧɨɤ ɞɿɨɤɫɢɞɭ ɰɟɪɿɸ� ȼɿɞ ɛɚɡɨ�
ɜɨɝɨ ɡɨɥɸ ɜɿɞɛɢɪɚɥɢ ���� ���� ��� ɿ ��� ɦɥ 
ɪɨɡɱɢɧɭ ɿ ɪɨɡɜɨɞɢɥɢ ɜ � ɥ ɞɢɫɬɢɥɶɨɜɚɧɨʀ 
ɜɨɞɢ� ɇɚɦɨɱɭɜɚɧɧɹ ɧɚɫɿɧɧɹ ɩɪɨɜɨɞɢɥɢ 
ɤɿɥɶɤɚ ɫɟɤɭɧɞ� Ʉɨɧɬɪɨɥɶɧɭ ɩɚɪɬɿɸ ɧɚɫɿɧ�
ɧɹ ɡɚɦɨɱɭɜɚɥɢ ɜ ɞɢɫɬɢɥɶɨɜɚɧɿɣ ɜɨɞɿ� ɉɿɫ�
ɥɹ ɡɚɦɨɱɭɜɚɧɧɹ ɧɚɫɿɧɧɹ ɜɿɞɪɚɡɭ ɩɟɪɟɧɨ�
ɫɢɥɢ ɧɚ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɣ ɚɩɚɪɚɬ ɞɥɹ 
ɩɪɨɪɨɳɭɜɚɧɧɹ ɧɚɫɿɧɧɹ� ȼɢɡɧɚɱɟɧɧɹ ɩɨ�
ɤɚɡɧɢɤɿɜ ɟɧɟɪɝɿʀ ɩɪɨɪɨɫɬɚɧɧɹ ɿ ɫɯɨɠɨɫɬɿ 
ɡɞɿɣɫɧɸɜɚɥɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɞɟɪɠɚɜɧɨɝɨ 
ɫɬɚɧɞɚɪɬɭ ɍɤɪɚʀɧɢ �668� ������

ɋɭɦɚɪɧɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɮɟɧɨɥɶɧɢɯ 
ɫɩɨɥɭɤ ɜɢɡɧɚɱɚɥɢ ɜ ɦɟɬɚɧɨɥɶɧɢɯ ɟɤɫɬɪɚɤ�
ɬɚɯ �Y�Y ± ����� ɩɪɨɪɨɫɬɤɿɜ ɿɡ ɜɢɤɨɪɢɫ�
ɬɚɧɧɹɦ ɪɟɚɤɬɢɜɭ Ɏɨɥɢɧɚ±ɑɟɤɨɥɶɬɟɭ� Ʉɚ�
ɥɿɛɪɭɜɚɥɶɧɢɣ ɝɪɚɮɿɤ ɛɭɞɭɜɚɥɢ ɩɨ ɝɚɥɨɜɿɣ 
ɤɢɫɥɨɬɿ �6LEJDWXOOLQD HW DO�� ������ 

Ʉɿɥɶɤɿɫɧɢɣ ɜɦɿɫɬ ɮɥɚɜɨɧɨʀɞɿɜ ɜɢɡɧɚ�
ɱɚɥɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɨ ɡɚ Ȝ   ��� 
ɧɦ� Ⱦɥɹ ɰɶɨɝɨ ɞɨ ��� ɦɤɥ ɦɟɬɚɧɨɥɶɧɨɝɨ 
ɟɤɫɬɪɚɤɬɭ ɩɨɫɥɿɞɨɜɧɨ ɞɨɞɚɜɚɥɢ ��� ɦɤɥ 
��� 0 ɪɨɡɱɢɧɭ ɯɥɨɪɢɞɭ ɚɥɸɦɿɧɿɸ �$O&O3� 
ɿ  ���  ɦɤɥ  �Ɇ ɚɰɟɬ ɚɬɭ  ɧɚɬ ɪ ɿɸ 
�&ɇ3ɋɈ21D�� əɤ ɫɬɚɧɞɚɪɬ ɞɥɹ ɩɨɛɭɞɨɜɢ 
ɤɚɥɿɛɪɭɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚ�
ɥɢ ɤɜɟɪɰɟɬɢɧ �6LJPD� *HUPDQ\�� 

ȼɢɡɧɚɱɟɧɧɹ ɮɟɧɨɥɶɧɢɯ ɚɧɬɢɨɤɫɢɞɚɧ�
ɬɿɜ �ȺɈȺ� ɜɢɤɨɧɭɜɚɥɢ ɦɟɬɨɞɨɦ� ɹɤɢɣ 
ɛɚɡɭɽɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɜɿɥɶɧɨɝɨ ɫɬɚ�
ɛɿɥɶɧɨɝɨ ɪɚɞɢɤɚɥɚ ����ɞɢɮɟɧɿɥ���
ɩɿɤɪɿɥɝɿɞɪɨɡɿɥɚ �ȾɎɉȽ�� əɤ ɫɬɚɧɞɚɪɬ ɞɥɹ 
ɩɨɛɭɞɨɜɢ ɤɚɥɿɛɪɭɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ ɜɢɤɨ�
ɪɢɫɬɨɜɭɜɚɥɢ ɜɨɞɨɪɨɡɱɢɧɧɢɣ ɜɿɬɚɦɿɧ ȿ 

�7UROR[�� Ⱦɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɬɨɤɨɜɨɝɨ 
ɪɨɡɱɢɧɭ � ɦɝ ɜɿɬɚɦɿɧɭ �Ɇ7UROR[   ������� 
ɪɨɡɱɢɧɹɥɢ ɜ ��� ɦɥ �� � ɟɬɚɧɨɥɭ� Ɋɟɚɤ�
ɰɿɣɧɚ ɫɭɦɿɲ ɦɿɫɬɢɥɚ ���� ɦɥ ɪɨɫɥɢɧɧɨɝɨ 
ɟɤɫɬɪɚɤɬɭ� ���� ɦɥ �� � ɟɬɚɧɨɥɭ� � ɦɥ 
��� ɦɆ ɪɨɡɱɢɧɭ ȾɎɉȽ� ɍ ɤɨɧɬɪɨɥɶɧɿ 
ɩɪɨɛɿɪɤɢ ɡɚɦɿɫɬɶ ɮɟɧɨɥɶɧɨɝɨ ɟɤɫɬɪɚɤɬɭ 
ɞɨɞɚɜɚɥɢ �� � ɟɬɚɧɨɥ� Ɋɟɚɤɰɿɹ ɩɨɱɢɧɚ�
ɥɚɫɹ ɩɿɫɥɹ ɞɨɞɚɜɚɧɧɹ ɪɨɡɱɢɧɭ ȾɎɉȽ� 
ɉɪɨɛɿɪɤɢ ɫɬɪɭɲɭɜɚɥɢ ɿ ɡɚɥɢɲɚɥɢ ɧɚ 
�� ɯɜ ɭ ɬɟɦɪɹɜɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ �� �ɋ� 
Ɉɩɬɢɱɧɭ ɝɭɫɬɢɧɭ ɪɟɚɤɰɿɣɧɨʀ ɫɭɦɿɲɿ  
ɜɢɡɧɚɱɚɥɢ ɡɚ ɞɨɜɠɢɧɢ ɯɜɢɥɿ ��� ɧɦ�  
Ⱥɧɬɢɨɤɫɢɞɚɧɬɧɭ ɚɤɬɢɜɧɿɫɬɶ ɟɤɫɬɪɚɤɬɿɜ 
ɜɢɫɥɨɜɥɸɜɚɥɢ ɜ ɦɤɆ�ɟɤɜ 7UROR[ 
�6LEJDWXOOLQD HW DO�� ������

ɋɬɚɬɢɫɬɢɱɧɟ ɨɛɪɨɛɥɟɧɧɹ ɞɚɧɢɯ ɜɢ�
ɤɨɧɭɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨʀ 
ɩɪɨɝɪɚɦɢ 6WDWLVWLFD ���� Ɋɟɝɪɟɫɿɣɧɢɣ ɚɧɚ�
ɥɿɡ ɿ ɦɚɬɟɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɞɢɧɚɦɿɤɢ 
ɜɦɿɫɬɭ ɮɟɧɨɥɶɧɢɯ ɫɩɨɥɭɤ ɿ ɚɧɬɢɨɤɫɢ�
ɞɚɧɬɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɡɞɿɣɫɧɸɜɚɥɢ ɡɚ ɞɨɩɨ�
ɦɨɝɨɸ ɩɪɨɝɪɚɦɢ 6LJPD 3ORW �����

Результати дослідження та їх обгово-
рення. ɉɿɫɥɹ ɡɚɦɨɱɭɜɚɧɧɹ ɧɚɫɿɧɧɹ 3LFHD 
DELHV ɭ ɜɨɞɧɨɦɭ ɪɨɡɱɢɧɿ ɧɚɧɨɱɚɫɬɢɧɨɤ ɞɿ�
ɨɤɫɢɞɭ ɰɟɪɿɸ ɩɨɤɚɡɧɢɤɢ ɟɧɟɪɝɿʀ ɩɪɨɪɨɫ�
ɬɚɧɧɹ ɿ ɫɯɨɠɨɫɬɿ ɩɨɫɬɭɩɨɜɨ ɡɪɨɫɬɚɥɢ ɜ 
ɞɿɚɩɚɡɨɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɚɧɨɩɪɟɩɚɪɚɬɭ ɜɿɞ 
��� ɞɨ ��� ɦɝ�ɥ� Ɋɟɝɪɟɫɿɣɧɢɣ ɚɧɚɥɿɡ ɜɢɹɜɢɜ 
ɫɬɭɩɟɧɟɜɭ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɤɨɧɰɟɧɬɪɚɰɿɽɸ 
ɇȾɐ� ɟɧɟɪɝɿɽɸ ɩɪɨɪɨɫɬɚɧɧɹ �52   ������� 
ɿ ɫɯɨɠɿɫɬɸ �52   �������� ɹɤɚ ɨɩɢɫɭɜɚɥɚɫɹ 
ɥɨɝɧɨɪɦɚɥɶɧɨɸ ɮɭɧɤɰɿɽɸ�

    ���

Ʉɨɟɮɿɰɿɽɧɬɢ ɜ ɪɿɜɧɹɧɧɿ ɦɚɸɬɶ ɩɟɜɧɟ 
ɮɿɡɿɨɥɨɝɿɱɧɟ ɩɨɹɫɧɟɧɧɹ� ɭ0 ± ɛɚɡɨɜɚ ɟɧɟɪ�
ɝɿɹ ɩɪɨɪɨɫɬɚɧɧɹ ɚɛɨ ɡɚɝɚɥɶɧɚ ɫɯɨɠɿɫɬɶ 
ɧɚɫɿɧɧɹ 3LFHD DELHV ɩɟɜɧɨɝɨ ɪɿɜɧɹ ɹɤɨɫɬɿ� 
ɚ� b ± ɟɦɩɿɪɢɱɧɿ ɤɨɟɮɿɰɿɽɧɬɢ� ɡ ɹɤɢɯ ɩɟɪ�
ɲɢɣ ɜɢɡɧɚɱɚɽ ɟɧɟɪɝɟɬɢɱɧɢɣ ɩɨɬɟɧɰɿɚɥ 
ɧɚɫɿɧɧɹ� ɞɪɭɝɢɣ ± ɯɚɪɚɤɬɟɪɢɡɭɽ ɞɢɧɚɦɿɤɭ 
ɡɦɿɧɢ ɲɜɢɞɤɨɫɬɿ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɡɚ 
ɞɿɽɸ ɇȾɐ �ɩɟɜɧɨɸ ɦɿɪɨɸ ɰɟɣ ɤɨɟɮɿɰɿɽɧɬ 
ɜɢɡɧɚɱɚɽ ɱɭɬɥɢɜɿɫɬɶ ɛɿɨɥɨɝɿɱɧɨʀ ɫɢɫɬɟ�
ɦɢ�� ɯ0 �ɯ0 � �� ± ɤɨɧɰɟɧɬɪɚɰɿɹ ɇȾɐ� ɡɚ 
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ɹɤɨɸ ɩɨɤɚɡɧɢɤɢ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɜɢ�
ɹɜɥɹɸɬɶ ɦɚɤɫɢɦɚɥɶɧɢɣ ɮɿɡɿɨɥɨɝɿɱɧɢɣ 
ɟɮɟɤɬ ɧɚ ɟɤɡɨɝɟɧɧɢɣ ɫɬɢɦɭɥ� ɯ ± ɤɨɧɰɟɧ�
ɬɪɚɰɿɹ ɞɿɸɱɨɝɨ ɚɝɟɧɬɭ �ɇȾɐ�� 

Ɍɨɱɧɿɫɬɶ ɚɩɪɨɤɫɢɦɚɰɿʀ ɟɦɩɿɪɢɱɧɢɯ 
ɞɚɧɢɯ �R2 a ������� ɥɨɝɧɨɪɦɚɥɶɧɨɸ 
ɮɭɧɤɰɿɽɸ ɽ ɞɨɫɬɚɬɧɶɨɸ ɞɥɹ ɣɨɝɨ ɜɢɤɨ�
ɪɢɫɬɚɧɧɹ ɹɤ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɩɪɨ�
ɝɧɨɡɭɜɚɧɧɹ ɜɩɥɢɜɭ ɇȾɐ ɧɚ ɮɿɡɿɨɥɨɝɿɱ�
ɧɢɣ ɫɬɚɧ ɩɪɨɪɨɫɬɤɿɜ ɹɥɢɧɢ ɡɜɢɱɚɣɧɨʀ ɜ 
ɦɟɠɚɯ ɩɟɜɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ����±��� ɦɝ�ɥ� 
ɧɚɧɨɱɚɫɬɢɧɨɤ �ɪɢɫ� ��� 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɤɚɡɚɧɨ� ɳɨ ɇȾɐ 
ɫɬɢɦɭɥɸɽ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɹɥɢɧɢ 
ɡɜɢɱɚɣɧɨʀ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ ɿɧɬɟɪɜɚɥɿ ɜɿɞ 
��� ɞɨ ��� ɦɝ�ɥ� ɇɚɣɤɪɚɳɚ ɟɦɩɿɪɢɱɧɨ ɜɢ�
ɡɧɚɱɟɧɚ ɫɯɨɠɿɫɬɶ ɧɚɫɿɧɧɹ ɛɭɥɚ ɡɚ ɤɨɧɰɟɧ�
ɬɪɚɰɿʀ ɇȾɐ ± ��� ɦɝ�ɥ� ɍɬɿɦ ɦɚɬɟɦɚɬɢɱɧɨ 
ɨɛɪɚɯɨɜɚɧɨɸ ɨɩɬɢɦɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɛɭɥɚ ɞɟɳɨ ɧɢɠɱɨɸ ± ��� ɦɝ�ɥ� Ɂɚ ɭɦɨɜ 
ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɇȾɐ ɞɨ 
��� ɦɝ�ɥ ɩɨɤɚɡɧɢɤɢ ɚɤɬɢɜɧɨɫɬɿ ɩɪɨɪɨɫ�
ɬɚɧɧɹ ɧɚɫɿɧɧɹ ɡɧɢɠɭɜɚɥɢɫɹ�

ɉɪɨɰɟɫɢ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɫɭɩɪɨ�
ɜɨɞɠɭɸɬɶɫɹ ɚɤɬɢɜɿɡɚɰɿɽɸ ɨɤɢɫɧɨ�ɜɿɞɧɨɜ�
ɧɢɯ ɩɪɨɰɟɫɿɜ� ɚɤɬɢɜɿɡɚɰɿɽɸ ɜɿɞɩɨɜɿɞɧɢɯ 
ɮɟɪɦɟɧɬɧɢɯ ɫɢɫɬɟɦ ɿ ɫɢɧɬɟɡɨɦ ɛɿɨɥɨɝɿɱ�
ɧɨ ɚɤɬɢɜɧɢɯ ɫɩɨɥɭɤ� ɡɨɤɪɟɦɚ ɜɿɥɶɧɢɯ 
ɪɚɞɢɤɚɥɿɜ� ȺɎɄ� ɳɨ ɡɚ ɜɢɫɨɤɨʀ ɤɨɧɰɟɧ�
ɬɪɚɰɿʀ ɽ ɧɚɞɡɜɢɱɚɣɧɨ ɬɨɤɫɢɱɧɢɦɢ ɞɥɹ 
ɪɨɫɥɢɧɧɨɝɨ ɨɪɝɚɧɿɡɦɭ� Ⱦɥɹ ɧɟɣɬɪɚɥɿɡɚɰɿʀ 
ɧɟɝɚɬɢɜɧɨʀ ɞɿʀ ɪɚɞɢɤɚɥɿɜ� ȺɎɄ� ɭɫɩɿɲɧɨʀ 
ɚɞɚɩɬɚɰɿʀ ɩɪɨɪɨɫɬɤɿɜ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ʀɯ�
ɧɶɨʀ ɫɬɿɣɤɨɫɬɿ ɜ ɪɨɫɥɢɧɧɨɦɭ ɨɪɝɚɧɿɡɦɿ 
ɭɬɜɨɪɸɸɬɶɫɹ ɩɪɨɞɭɤɬɢ ɜɬɨɪɢɧɧɨɝɨ ɫɢɧ�
ɬɟɡɭ ɡ ɚɧɬɢɨɤɫɢɞɚɧɬɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ� 
ɞɨ ɹɤɢɯ ɧɚɥɟɠɚɬɶ ɮɟɧɨɥɶɧɿ ɫɩɨɥɭɤɢ�

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɧɚɧɨɱɚɫɬɢɧɨɤ ɧɚ 
ɜɦɿɫɬ ɮɟɧɨɥɿɜ ɭ ɬɤɚɧɢɧɚɯ ɩɪɨɪɨɫɬɤɿɜ 
ɹɥɢɧɢ ɡɜɢɱɚɣɧɨʀ ɩɨɤɚɡɚɥɨ� ɳɨ ɇȾɐ ɡɚ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ��� ɦɝ�ɥ ɫɬɢɦɭɥɸɽ ʀɯɧɿɣ 
ɫɢɧɬɟɡ� ɉɨɞɚɥɶɲɟ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚ�
ɰɿʀ ɧɚɧɨɱɚɫɬɢɧɨɤ ɡɭɦɨɜɥɸɽ ɧɟɡɧɚɱɧɟ� ɚɥɟ 
ɞɨɫɬɨɜɿɪɧɟ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɮɟɧɨɥɶ�
ɧɢɯ ɫɩɨɥɭɤ ɿ ɮɟɧɨɥɶɧɢɯ ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ 
�ȺɈȺ� �ɬɚɛɥɢɰɹ�� 
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�Рис. 1. ȼɩɥɢɜ ɇȾɐ ɧɚ ɩɨɤɚɡɧɢɤɢ ɟɧɟɪɝɿʀ ɩɪɨɪɨɫɬɚɧɧɹ ɿ ɫɯɨɠɨɫɬɿ ɧɚɫɿɧɧɹ 3LFHD DELHV

Фізіолого-біохімічні показники насіння і проростків Picea abies  
після оброблення препаратом НДЦ

Ʉɨɧɰɟɧɬɪɚɰɿɹ� ɦɝ�ɦɥ Ɏɧ Ɏɥ ȺɈȺ ȿɩ� � ɋɯ� �
0 ���� � ���� ��� � ���� ���� � ���� ���� � ���� ���� � ����
��� ���� � ���� ��� � ���� ���� � ���� ���� � ���� ���� � ����
��� ���� � ���� ��� � ���� ���� � ���� ���� � ���� ���� � ����
��� ���� � ���� ��� � ���� ���� � ���� ���� � ���� ���� � ����
��� ���� � ���� ��� � ���� ���� � ���� ���� � ���� ���� � ����
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ȼɚɪɬɨ ɡɚɡɧɚɱɢɬɢ� ɳɨ� ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ 
ɩɨɤɚɡɧɢɤɿɜ ɫɯɨɠɨɫɬɿ� ɤɿɥɶɤɿɫɬɶ ɡɚɝɚɥɶɧɢɯ 
ɮɟɧɨɥɿɜ ɿ ɮɥɚɜɨɧɨʀɞɿɜ ɭ ɬɤɚɧɢɧɚɯ ɩɪɨ�
ɪɨɫɬɤɿɜ ɹɥɢɧɢ ɽɜɪɨɩɟɣɫɶɤɨʀ ɡɚ ɞɿʀ ɇȾɐ 
ɭ ɞɨɫɥɿɞɠɟɧɨɦɭ ɞɿɚɩɚɡɨɧɿ ɤɨɧɰɟɧɬɪɚɰɿɣ 
ɡɦɿɧɸɜɚɥɚɫɶ ɧɟɦɨɧɨɬɨɧɧɨ� ɳɨ ɦɢ ɬɚɤɨɠ  
ɩɨɤɚɡɚɥɢ ɪɚɧɿɲɟ ɧɚ ɩɪɨɪɨɫɬɤɚɯ ɫɨɫɧɢ 
ɡɜɢɱɚɣɧɨʀ �3LQFKXN HW DO�� ������ ɉɨɦɿɬɧɟ 
ɩɪɢɝɧɿɱɟɧɧɹ ɮɟɧɨɥɶɧɨɝɨ ɫɢɧɬɟɡɭ ɫɩɨɫɬɟ�
ɪɿɝɚɥɨɫɶ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɚɧɨɱɚɫɬɢɧɨɤ ɭ 
ɡɨɥɿ ɩɨɧɚɞ ��� ɦɝ�ɥ�  ɉɿɞɜɢɳɟɧɧɹ ȺɈȺ ɭ 
ɬɤɚɧɢɧɚɯ ɩɪɨɪɨɫɬɤɿɜ ɧɚ ɬɥɿ ɡɚɝɚɥɶɧɨɝɨ 
ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɮɟɧɨɥɿɜ ɡɚ ɤɨɧɰɟɧ�
ɬɪɚɰɿʀ ɇȾɐ ɜɿɞ ��� ɞɨ ��� ɦɝ�ɥ� ɧɚ ɧɚɲɭ 
ɞɭɦɤɭ� ɩɨɜ¶ɹɡɚɧɨ ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɭ ɡɚ�
ɝɚɥɶɧɨɦɭ ɩɭɥɿ ɮɟɧɨɥɿɜ ɱɚɫɬɤɢ ɮɥɚɜɨɧɨ�
ʀɞɿɜ� ɹɤɿ ɜɢɪɿɡɧɹɸɬɶɫɹ ɜɢɫɨɤɨɸ ɚɧɬɢɨɤ�
ɫɢɞɚɧɬɧɨɸ ɚɤɬɢɜɧɿɫɬɸ �ɪɢɫ� ��� 

Ɍɨɣ ɮɚɤɬ� ɳɨ ɧɟɦɚɽ ɦɨɧɨɬɨɧɧɨɫɬɿ 
ɮɭɧɤɰɿʀ� ɹɤɚ ɨɩɢɫɭɽ ɚɤɬɢɜɧɿɫɬɶ ɮɟɧɨɥɶ�
ɧɨɝɨ ɫɢɧɬɟɡɭ ɡɚ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɧɚɧɨɱɚɫɬɢɧɨɤ� ɫɜɿɞɱɢɬɶ ɩɪɨ ɫɤɥɚɞɧɢɣ 
ɯɚɪɚɤɬɟɪ ʀɯɧɶɨɝɨ ɜɩɥɢɜɭ ɧɚ ɤɥɿɬɢɧɢ ɿ ɬɤɚ�
ɧɢɧɢ ɩɪɨɪɨɫɬɤɿɜ� Ɍɚɤɢɣ ɟɮɟɤɬ ɜɢɡɧɚɱɟɧɨ 
ɡɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɨɥɸ ɇȾɐ ɜɿɞ ��� ɞɨ 
��� ɦɝ�ɥ� ɉɢɬɚɧɧɹ ɳɨɞɨ ɦɟɯɚɧɿɡɦɭ ɜɩɥɢ�
ɜɭ ɇȾɐ ɧɚ ɪɨɫɥɢɧɧɢɣ ɨɪɝɚɧɿɡɦ ɡɚɥɢɲɚ�
ɽɬɶɫɹ ɜɿɞɤɪɢɬɢɦ� 

ɑɟɪɟɡ ɜɩɥɢɜ ɇȾɐ ɧɚ ɫɢɧɬɟɡ ɮɟɧɨɥɿɜ 
ɡɚɝɚɥɨɦ ɡɦɿɧɸɽɬɶɫɹ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɚɧ�

ɬɢɨɤɫɢɞɚɧɬɧɨʀ ɫɢɫɬɟɦɭ ɩɪɨɪɨɫɬɤɿɜ ɹɥɢ�
ɧɢ ɡɜɢɱɚɣɧɨʀ� Ɏɟɧɨɥɶɧɿ ɫɩɨɥɭɤɢ ɽ ɚɤ�
ɰɟɩɬɨɪɚɦɢ ɜɿɥɶɧɢɯ ɪɚɞɢɤɚɥɿɜ� ɤɿɥɶɤɿɫɬɶ 
ɹɤɢɯ ɡɪɨɫɬɚɽ ɡɚ ɭɦɨɜ ɿɧɬɟɧɫɢɜɧɨɝɨ ɞɢ�
ɯɚɧɧɹ� ɿ ɡɚɯɢɳɚɸɬɶ ɤɥɿɬɢɧɧɿ ɤɨɦɩɨɧɟɧ�
ɬɢ ɜɿɞ ɪɭɣɧɭɜɚɧɧɹ� Ɏɟɧɨɥɢ ɭ ɪɨɫɥɢɧɧɨ�
ɦɭ ɨɪɝɚɧɿɡɦɿ ɭɬɜɨɪɸɸɬɶɫɹ ɩɟɪɟɜɚɠɧɨ 
ɲɢɤɿɦɚɬɧɢɦ ɲɥɹɯɨɦ �=DSURPHWRY� ������ 
ɍ ɜɢɳɢɯ ɪɨɫɥɢɧ ɝɟɧɢ ɲɢɤɿɦɚɬɧɨɝɨ ɲɥɹ�
ɯɭ ɥɨɤɚɥɿɡɨɜɚɧɿ ɜ ɹɞɟɪɧɨɦɭ ȾɇɄ ɿ ɦɿɫ�
ɬɹɬɶ 1�ɬɟɪɦɿ ɧɚɥɶɧɿ ɫɢɝɧɚɥɶɧɿ ɩɨɫɥɿɞɨɜ�
ɧɨɫɬɿ ɩɨɥɿɩɟɩɬɢɞɿɜ� ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ʀɯ 
ɩɨɞɚɥɶɲɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɜ ɩɥɚɫɬɢɞɢ� 
ɍ ɯɥɨɪɨɩɥɚɫɬɚɯ� ɞɟ ɜɿɞɛɭɜɚɽɬɶɫɹ ɭɬɜɨ�
ɪɟɧɧɹ ɮɟɧɨɥɿɜ� ɬɪɚɧɫɩɨɪɬɧɿ ɩɟɩɬɢɞɢ 
ɜɿɞɳɟɩɥɸɸɬɶɫɹ ɫɩɟɰɿɚɥɶɧɢɦɢ ɩɪɨɬɟʀɧɚ�
ɡɚɦɢ� Ʉɥɸɱɨɜɢɣ ɟɬɚɩ ɮɟɧɿɥɩɪɨɩɚɧɨʀɞ�
ɧɨɝɨ ɫɢɧɬɟɡɭ ɭ ɜɢɳɢɯ ɪɨɫɥɢɧ ɡɚɥɟɠɢɬɶ 
ɜɿɞ ɚɤɬɢɜɧɨɫɬɿ ɮɟɧɿɥɚɥɚɧɿɧ�ɚɦɿɚɤɥɿɚɡɢ� 
ɐɟɣ ɮɟɪɦɟɧɬ ɛɟɪɟ ɭɱɚɫɬɶ ɜ ɞɟɡɚɦɿɧɭɜɚɧ�
ɧɿ /�ɮɟɧɿɥɚɥɚɧɿɧɭ ɡ ɭɬɜɨɪɟɧɧɹɦ ɬɪɚɧɫ�
ɤɨɪɢɱɧɨʀ ɤɢɫɥɨɬɢ� Ⱦɥɹ ɩɨɜɧɨɰɿɧɧɨɝɨ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɮɟɪɦɟɧɬɧɨʀ ɫɢɫɬɟɦɢ 
ɲɢɤɿɦɚɬɧɨɝɨ ɲɥɹɯɭ ɹɤ ɤɨɮɚɤɬɨɪɢ ɩɨ�
ɬɪɿɛɧɿ ɿɨɧɢ ɞɜɨɜɚɥɟɧɬɧɢɯ ɦɟɬɚɥɿɜ� ɡɨ�
ɤɪɟɦɚ 0J��� )H��� &X��� =Q��� &D��� Ɉɫɬɚɧ�
ɧɿɣ ɦɨɠɟ ɱɚɫɬɤɨɜɨ ɡɚɦɿɳɚɬɢɫɹ ɿɨɧɚɦɢ 
ɰɟɪɿɸ ɿ ɱɟɪɟɡ ɰɟ ɫɭɬɬɽɜɨ ɜɩɥɢɜɚɬɢ ɧɚ 
ɫɢɧɬɟɡ ɮɟɧɨɥɶɧɢɯ ɪɟɱɨɜɢɧ ɿ ɧɚ ɜɬɨɪɢɧ�
ɧɢɣ ɦɟɬɚɛɨɥɿɡɦ ɭ ɰɿɥɨɦɭ�
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� Рис. 2. Ɂɚɥɟɠɧɿɫɬɶ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɡɚɝɚɥɶɧɢɯ ɮɟɧɨɥɿɜ ɿ ɤɿɥɶɤɨɫɬɿ ɮɥɚɜɨɧɨʀɞɿɜ ɭ 

ɬɤɚɧɢɧɚɯ ɩɪɨɪɨɫɬɤɿɜ ɹɥɢɧɢ ɡɜɢɱɚɣɧɨʀ ɡɚ ɭɦɨɜ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɇȾɐ
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Ɂɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɮɥɚɜɨɧɨʀɞɿɜ ɧɚɫɚɦ�
ɩɟɪɟɞ ɭ ɦɟɡɨɮɿɥɿ ɫɿɦ¶ɹɞɨɥɟɣ ɩɪɨɪɨɫɬɤɿɜ 
ɹɥɢɧɢ ɡɭɦɨɜɥɟɧɚ ɧɚɹɜɧɿɫɬɸ ɩɥɚɫɬɢɞ ɬɚ 
ʀɯ ɮɭɧɤɰɿɨɧɚɥɶɧɨɸ ɚɤɬɢɜɧɿɫɬɸ� ɇɚɧɨɱɚɫ�
ɬɢɧɤɢ ɇȾɐ ɫɩɪɢɹɸɬɶ ɫɢɧɬɟɡɭ ɮɥɚɜɨɧɨ�
ʀɞɿɜ ɭ ɩɪɨɪɨɫɬɤɿɜ ɹɥɢɧɢ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿʀ 
��� ɦɝ�ɥ� ɋɚɦɟ ɡɚ ɰɿɽʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɢ�
ɹɜɥɹɸɬɶɫɹ ɧɚɣɤɪɚɳɿ ɩɨɤɚɡɧɢɤɢ ɟɧɟɪɝɿʀ 
ɩɪɨɪɨɫɬɚɧɧɹ ɿ ɫɯɨɠɨɫɬɿ  ɧɚɫɿɧɧɹ� ɍ ɬɤɚ�
ɧɢɧɚɯ ɹɥɢɧɢ ɮɥɚɜɨɧɨʀɞɧɢɣ ɤɨɦɩɥɟɤɫ 
ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɝɥɿɤɨɡɢɞɚɦɢ ɤɟɦɩɮɟɪɨɥɭ 
ɿ ɤɜɟɪɰɟɬɢɧɭ� ɚ ɜɢɹɜɥɟɧɨ ɥɚɪɿɰɢɬɪɿɧ� ɿɡɨ�
ɪɦɚɧɟɬɢɧ� ɦɿɪɢɰɟɬɢɧ� ɚ ɬɚɤɨɠ ɫɿɪɿɧɝɟɬɿɧ 
��Ɉ�����ɚɰɟɬɿɥ� �ȕ�ɝɥɸɤɨɩɿɪɚɧɨɡɢɞ 
�6OLPHVWDG HW DO�� ������

Ɂɚ ɧɚɹɜɧɨɫɬɿ ɦɟɬɚɥɿɜ ɡɿ ɡɦɿɧɧɨɸ ɜɚ�
ɥɟɧɬɧɿɫɬɸ ɮɥɚɜɨɧɨʀɞɢ ɡɚ ɩɿɞɜɢɳɟɧɨʀ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɭɩɟɪɨɤɫɢɞ�ɚɧɿɧɨɧ�ɪɚɞɢɤɚ�
ɥɿɜ ɭ ɜɧɭɬɪɿɲɧɶɨɤɥɿɬɢɧɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ 
ɡɞɚɬɧɿ ɜɢɹɜɥɹɬɢ ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɧɭ 
ɚɤɬɢɜɧɿɫɬɶ �+HFNHUW� .DUDNRWL� 6HDO� 	 
6HOI� ������ ɍ ɪɟɡɭɥɶɬɚɬɿ ɨɤɢɫɧɨ�ɜɿɞɧɨɜ�
ɧɢɯ ɪɟɚɤɰɿɣ� ɡɚ ɭɱɚɫɬɸ ɿɨɧɿɜ ɦɟɬɚɥɿɜ� 
ɭɬɜɨɪɸɸɬɶɫɹ ɯɟɥɚɬɢ ɿ ɩɟɪɟɤɢɫ ɜɨɞɧɸ� Ɂ 
ɨɝɥɹɞɭ ɧɚ ɬɟ� ɳɨ ɭ ɬɤɚɧɢɧɚɯ ɩɪɨɪɨɫɬɤɿɜ 
ɹɥɢɧɢ ɡɜɢɱɚɣɧɨʀ ɧɚɤɨɩɢɱɭɸɬɶɫɹ ɤɜɟɪɰɟ�

ɬɢɧ ɿ ɣɨɝɨ ɝɥɿɤɨɡɢɥɶɨɜɚɧɿ ɮɨɪɦɢ� ɿɦɨɜɿɪ�
ɧɢɦ ɫɚɣɬɨɦ ɡɜ¶ɹɡɭɜɚɧɧɹ ɡ ɿɨɧɚɦɢ ɰɟɪɿɸ 
ɽ ɤɚɬɟɯɨɥɶɧɚ ɝɪɭɩɚ ɝɢɞɪɨɤɫɢɥɿɜ� ȼɢɫɨɤɚ 
ɪɟɚɤɰɿɣɧɚ ɡɞɚɬɧɿɫɬɶ �¶� �¶�ɝɢɞɪɨɤɫɢɥɿɜ 
ȼ�ɤɿɥɶɰɹ ɤɜɟɪɰɟɬɢɧɭ ɳɨɞɨ ɩɨɜɟɪɯɧɿ ɧɚ�
ɧɨɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɩɿɞɬɜɟɪɞɠɭɽɬɶɫɹ 
ɡɦɿɧɨɸ ɣɨɝɨ ɍɎ�ɫɩɟɤɬɪɚ� Ⱦɥɹ ɤɜɟɪɰɟɬɢ�
ɧɭ ɯɚɪɚɤɬɟɪɧɿ ɞɜɚ ɦɚɤɫɢɦɭɦɢ ɩɨɝɥɢɧɚɧ�
ɧɹ ɜ ɦɟɬɚɧɨɥɿ� ɡɚ ��� ɧɦ �ɩɿɤ ȱ� ɿ ɡɚ 
��� ɧɦ �ɩɿɤ ȱȱ�� ɉɿɤ ȱ ɡɭɦɨɜɥɟɧɢɣ ɟɥɟɤ�
ɬɪɨɧɧɢɦɢ ɩɟɪɟɯɨɞɚɦɢ ȼ�ɤɿɥɶɰɹ� ɚ ɩɿɤ 
ȱȱ ± Ⱥ�ɤɿɥɶɰɹ� Ɂɚ ɧɚɹɜɧɨɫɬɿ ɧɚɧɨɞɢɫɩɟɪɫ�
ɧɢɯ ɱɚɫɬɢɧɨɤ ɞɿɨɤɫɢɞɭ ɰɟɪɿɸ ɭ ɮɥɚɜɨɧɨ�
ʀɞɭ ɫɩɟɤɬɪ ɩɨɝɥɢɧɚɧɧɹ ɡɦɿɧɸɜɚɜɫɹ� ɫɩɨ�
ɫɬɟɪɿɝɚɥɨɫɹ ɡɦɟɧɲɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɚɛɫɨɪɛɰɿʀ ɍɎ ɿɡ ɝɿɩɫɨɯɪɨɦɧɢɦ ɡɫɭɜɨɦ 
ɦɚɤɫɢɦɭɦɭ ɩɿɤɚ ,� ɞɨɜɠɢɧɚ ɯɜɢɥɿ ɩɿɤɚ ȱȱ 
ɧɟ ɡɦɿɧɸɜɚɥɚɫɹ� ɨɞɧɚɤ ɧɚ ɫɩɟɤɬɪɨɝɪɚɦɿ 
ɞɟɳɨ ɡɛɿɥɶɲɭɜɚɥɚɫɶ ɣɨɝɨ ɜɢɫɨɬɚ �ɪɢɫ� ���

ȼɿɞɨɦɨ� ɳɨ ɧɚɧɨɱɚɫɬɢɧɤɢ ɞɿɨɤɫɢɞɭ 
ɰɟɪɿɸ ɡɚ ɬɪɢɜɚɥɨɝɨ ɤɨɧɬɚɤɬɭ ɡ ɜɨɞɨɸ ɩɨ�
ɫɬɭɩɨɜɨ ɡɦɿɧɸɸɬɶ ɡɧɚɱɟɧɧɹ ȗ�ɩɨɬɟɧɰɿɚɥɭ 
ɡɚ ɪɚɯɭɧɨɤ ɡɚɦɿɧɢ ɫɨɪɛɨɜɚɧɢɯ ɧɚ ʀɯɧɿɣ 
ɩɨɜɟɪɯɧɿ ɩɪɨɬɨɧɿɜ ɧɚ 2+�ɝɪɭɩɢ �9LQFHQW� 
,QHUEDHY� 	 %DEX� ������ Ɂɚ ɭɦɨɜɢ ɜɢɫɨ�
ɤɨɝɨ ɜɦɿɫɬɭ ɝɿɞɪɨɤɫɢɥɶɧɢɯ ɝɪɭɩ ɧɚ ɩɨ�

Рис. 3. ɍɎ�ɫɩɟɤɬɪɢ ɩɨɝɥɢɧɚɧɧɹ ɤɜɟɪɰɟɬɢɧɭ ɩɿɫɥɹ ɣɨɝɨ ɜɡɚɽɦɨɞɿʀ ɡ ɩɨɜɟɪɯɧɹɦɢ 
ɧɚɧɨɱɚɫɬɢɧɨɤ ɞɿɨɤɫɢɞɭ ɰɟɪɿɸ� � ± ɍɎ�ɫɩɟɤɬɪ ɤɜɟɪɰɟɬɢɧɭ� � ± ɍɎ�ɫɩɟɤɬɪ ɤɜɟɪɰɟɬɢɧɭ 

ɩɿɫɥɹ ɜɡɚɽɦɨɞɿʀ ɡ ɧɚɧɨɱɚɫɬɢɧɤɚɦɢ ɇȾɐ� � ± ɍɎ�ɫɩɟɤɬɪ ɡɨɥɸ ɇȾɐ
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ɜɟɪɯɧɿ ɧɚɧɨɱɚɫɬɢɧɨɤ ɩɨɥɟɝɲɭɽɬɶɫɹ ɩɪɨ�
ɰɟ ɫ  ɞɟɩɪɨɬɨɿɧɿɡɚɰɿ ʀ  ɤɚɬɟɯɨɥɶɧɢɯ 
ɝɿɞɪɨɤɫɢɥɿɜ ɮɥɚɜɨɧɨɥɿɜ ɿ� ɹɤ ɧɚɫɥɿɞɨɤ� 
ɭɬɜɨɪɟɧɧɹ ɣɨɝɨ ɤɨɦɩɥɟɤɫɿɜ ɡ ɿɨɧɚɦɢ ɦɟ�
ɬɚɥɿɜ �ɡɨɤɪɟɦɚ ɰɟɪɿɸ�� ɳɨ ɜɩɥɢɜɚɽ ɧɚ 
ɚɧɬɢɨɤɫɢɞɚɧɬɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɩɨɥɿɮɟɧɨɥɿɜ 
�9DOJLPLJOL� ,QJROG� 	 /XV]W\N� ������ ɉɪɢ 
ɰɶɨɦɭ ɡɦɿɧɸɽɬɶɫɹ ɚɤɬɢɜɧɿɫɬɶ ɜɿɥɶɧɢɯ 
������ɝɿɞɪɨɤɫɢɥɶɧɢɯ ɿ ��ɤɚɪɛɨɧɢɥɶɧɢɯ 
ɝɪɭɩ Ⱥ ɿ ɋ ɤɿɥɟɰɶ ɮɥɚɜɨɧɨʀɞɿɜ� ɚ ɬɚɤɨɠ 
ɥɢɩɨɮɿɥɶɧɿɫɬɶ ɮɥɚɜɨɧɨʀɞɿɜ ɿ ɯɟɥɚɬɨɜɚɧɢɯ 
ɩɨɜɟɪɯɨɧɶ ɧɚɧɨɱɚɫɬɢɧɨɤ� ɇɚɩɪɢɤɥɚɞ� ɯɟ�
ɥɚɬɭɜɚɧɧɹ ɰɟɪɿɸ �,9� ɩɿɞɜɢɳɭɽ ɚɧɬɢɪɚ�
ɞɢɤɚɥɶɧɭ ɡɞɚɬɧɿɫɬɶ ɮɥɚɜɨɧɨʀɞɿɜ �-DEEDUL� 
	 *KDULE� ������ ȼɜɚɠɚɸɬɶ� ɳɨ ɦɿɠɦɨ�
ɥɟɤɭɥɹɪɧɿ ɜɨɞɧɟɜɿ ɡɜ¶ɹɡɤɢ ɮɟɧɨɥɶɧɢɯ 
ɝɿɞɪɨɤɫɢɥɶɧɢɯ ɝɪɭɩ ɡ ɚɤɰɟɩɬɨɪɨɦ ɜɨɞɧɟ�
ɜɢɯ ɡɜ¶ɹɡɤɿɜ ɪɨɡɱɢɧɧɢɤɚ ɡɧɢɠɭɸɬɶ ʀɯɧɸ 
ɚɧɬɢɨɤɫɢɞɚɧɬɧɭ ɚɤɬɢɜɧɿɫɬɶ �9DOJLPLJOL� 
,QJROG� 	 /XV]W\N� ������ Ɂɨɤɪɟɦɚ� ɡɚ 
ɪɇ � � ɱɚɫɬɢɧɤɢ ɇȾɐ ɩɪɢɫɤɨɪɸɸɬɶ ɪɨɡ�
ɤɥɚɞɚɧɧɹ ɩɨɥɿɮɟɧɨɥɿɜ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɧɚ�
ɹɜɧɨɫɬɿ ȺɎɄ �6KFKHUEDNRY HW DO�� ������ 

ɇȾɐ ɩɿɫɥɹ ɩɨɝɥɢɧɚɧɧɹ ɤɨɪɿɧɧɹɦ ɪɨɫ�
ɥɢɧ ɩɪɨɧɢɤɚɽ ɭ ɬɤɚɧɢɧɢ� ɞɟ ɦɨɠɟ ɜɡɚɽɦɨ�
ɞɿɹɬɢ ɡ ɟɧɞɨɦɟɬɚɛɨɥɿɬɚɦɢ� ɇɚɩɪɢɤɥɚɞ� 
ɪɟɡɭɥɶɬɚɬɢ ɪɟɧɬɝɟɧɿɜɫɶɤɨʀ ɟɥɟɤɬɪɨɧɧɨʀ 
ɦɿɤɪɨɫɤɨɩɿʀ ɩɨɤɚɡɚɥɢ� ɳɨ ɧɚɧɨɱɚɫɬɢɧɤɢ 
ɇȾɐ ɪɨɡɦɿɪɨɦ �±� ɧɦ ɩɟɪɟɬɜɨɪɸɸɬɶɫɹ ɭ 
ɤɨɪɟɧɹɯ ɨɝɿɪɤɚ ɧɚ ɮɨɫɮɚɬ ɰɟɪɿɸ� ɚ ɜ ɩɚ�
ɝɨɧɚɯ ± ɧɚ ɤɚɪɛɨɤɫɢɥɚɬɢ ɰɟɪɿɸ �=KDQJ HW 
DO�� ������ Ɉɤɪɿɦ ɬɨɝɨ� ɽ ɩɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ 
ɭɬɜɨɪɟɧɧɹ ɭ ɬɤɚɧɢɧɚɯ ɤɨɪɟɧɹ ɩɟɪɝɿɞɪɨɤ�
ɫɢɞɭ ɰɟɪɿɸ� ɉɿɞɬɜɟɪɞɠɟɧɨ ɬɪɚɧɫɥɨɤɚɰɿɸ 
ɿɨɧɿɜ &H ɬɤɚɧɢɧɚɦɢ ɤɫɢɥɟɦɢ ɤɨɪɟɧɿɜ �5LFR 
HW DO�� ������ ɉɨɤɚɡɚɧɨ� ɳɨ ɤɚɬɿɨɧɢ &H ɧɚ�
ɤɨɩɢɱɭɸɬɶɫɹ ɭ ɤɨɪɟɧɹɯ ɿ ɩɪɨɜɿɞɧɢɯ ɬɤɚ�
ɧɢɧɚɯ ɪɨɫɥɢɧ ɩɿɫɥɹ ɨɛɪɨɛɥɟɧɧɹ ɧɚɧɨɱɚɫ�
ɬɢɧɤɚɦɢ ɰɟɪɿɽɸ� ɜɨɞɧɨɱɚɫ ɬɪɚɧɫɥɨɤɚɰɿɸ 
ɋɟ ɜɢɳɟ ɭ ɬɤɚɧɢɧɚɯ ɩɚɝɨɧɿɜ ɧɟ ɩɿɞɬɜɟɪ�
ɞɠɟɧɨ �0DMXPGDU HW DO�� ������ Ɍɨɤɫɢɱ�
ɧɿɫɬɶ ɦɚɤɫɢɦɚɥɶɧɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɇȾɐ ɭ 

ɟɤɫɩɟɪɢɦɟɧɬɿ ɱɚɫɬɤɨɜɨ ɡɦɟɧɲɭɸɬɶ ɤɥɿ�
ɬɢɧɧɿ ɫɬɿɧɤɢ ɩɟɪɢɫɩɟɪɦɭ ɧɚɫɿɧɧɹ ɹɥɢɧɢ 
ɽɜɪɨɩɟɣɫɶɤɨʀ� ɹɤɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɩɟɪɜɢɧɧɢ�
ɦɢ ɿ ɜɬɨɪɢɧɧɢɦɢ ɨɛɨɥɨɧɤɚɦɢ� ɐɿ ɤɥɿɬɢɧ�
ɧɿ ɤɨɦɩɨɧɟɧɬɢ ɫɬɜɨɪɸɸɬɶ ɬɤɚɧɢɧɧɢɣ 
ɛɚɪ¶ɽɪ� ɹɤɢɣ ɩɟɪɟɲɤɨɞɠɚɽ ɜɿɥɶɧɨɦɭ ɩɟɪɟ�
ɦɿɳɟɧɧɸ ɇȾɐ� ɣɨɝɨ ɩɪɨɧɢɤɧɟɧɧɸ ɭ ɤɥɿ�
ɬɢɧɢ�  ɧɚɤɨɩɢɱɟɧɧɸ ɭ ɩɪɨɬɨɩɥɚɫɬɚɯ ɤɥɿ�
ɬɢɧ ɡɚɪɨɞɤɚ ɿ ɟɧɞɨɫɩɟɪɦɭ�

Висновки і перспективи. ɇɚɧɨɤɪɢɫ�
ɬɚɥɿɱɧɢɣ ɞɿɨɤɫɢɞ ɰɟɪɿɸ� ɩɿɫɥɹ ɧɚɦɨɱɭ�
ɜɚɧɧɹ ɧɚɫɿɧɧɹ ɹɥɢɧɢ ɽɜɪɨɩɟɣɫɶɤɨʀ� ɭ ɤɨɧ�
ɰɟɧɬɪɚɰɿʀ ɡɨɥɸ ɜɿɞ ��� ɞɨ ��� ɦɝ�ɦɥ 
ɫɬɢɦɭɥɸɽ ɩɪɨɰɟɫɢ ɣɨɝɨ ɩɪɨɪɨɫɬɚɧɧɹ� Ɂɚ�
ɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɩɿɞɜɢɳɟɧɧɹ ɟɧɟɪɝɿʀ ɩɪɨ�
ɪɨɫɬɚɧɧɹ ɿ ɫɯɨɠɨɫɬɿ ɧɚɫɿɧɧɹ ɜɿɞ ɤɨɧɰɟɧ�
ɬɪɚɰɿʀ ɡɨɥɸ ���� ± ��� ɦɝ�ɦɥ� ɨɩɢɫɭɽɬɶɫɹ 
ɥɨɝɧɨɪɦɚɥɶɧɨɸ ɮɭɧɤɰɿɽɸ�

Ɂɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɨɥɸ ɧɚɧɨɤɪɢɫɬɚɥɿɱ�
ɧɨɝɨ ɞɿɨɤɫɢɞɭ ɰɟɪɿɸ ɩɨɧɚɞ ��� ɦɝ�ɥ ɭ 
ɬɤɚɧɢɧɚɯ ɩɪɨɪɨɫɬɤɿɜ ɹɥɢɧɢ ɽɜɪɨɩɟɣɫɶɤɨʀ 
ɜɿɞɛɭɜɚɽɬɶɫɹ ɩɪɢɝɧɿɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ 
ɫɯɨɠɨɫɬɿ ɧɚɫɿɧɧɹ ɿ ɫɢɧɬɟɡɭ ɮɟɧɨɥɶɧɢɯ 
ɫɩɨɥɭɤ�

ȼɦɿɫɬ ɮɟɧɨɥɶɧɢɯ ɫɩɨɥɭɤ ɭ ɬɤɚɧɢɧɚɯ 
ɩɪɨɪɨɫɬɤɿɜ ɩɿɫɥɹ ɨɛɪɨɛɥɟɧɧɹ ɧɚɫɿɧɧɹ ɭ 
ɡɨɥɿ ɇȾɐ ɡɚ ɜɿɞɩɨɜɿɞɧɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿ�
ɹɦɢ ɡɦɿɧɸɽɬɶɫɹ ɧɟɦɨɧɨɬɨɧɧɨ� ɳɨ ɜɤɚɡɭɽ 
ɧɚ ɫɤɥɚɞɧɢɣ ɿ� ɦɨɠɥɢɜɨ� ɫɬɭɩɿɧɱɚɫɬɢɣ 
ɯɚɪɚɤɬɟɪ ɩɪɨɧɢɤɧɟɧɧɹ ɧɚɧɨɱɚɫɬɢɧɨɤ ɭ 
ɬɤɚɧɢɧɢ ɿ ɤɥɿɬɢɧɢ ɪɨɫɥɢɧɧɨɝɨ ɨɪɝɚɧɿɡɦɭ�

ɉɿɞɜɢɳɟɧɧɹ ȺɈȺ ɭ ɬɤɚɧɢɧɚɯ ɩɪɨɪɨɫ�
ɬɤɿɜ ɧɚ ɬɥɿ ɡɚɝɚɥɶɧɨɝɨ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶ�
ɤɨɫɬɿ ɮɟɧɨɥɿɜ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɇȾɐ ɜɿɞ 
��� ɞɨ ��� ɦɝ�ɥ ɜɿɞɛɭɜɚɽɬɶɫɹ ɧɚ ɬɥɿ ɡɛɿɥɶ�
ɲɟɧɧɹ ɭ ɡɚɝɚɥɶɧɨɦɭ ɩɭɥɿ ɮɟɧɨɥɿɜ ɱɚɫɬɤɢ 
ɮɥɚɜɨɧɨʀɞɿɜ� ɹɤɿ ɜɢɪɿɡɧɹɸɬɶɫɹ ɜɢɫɨɤɨɸ 
ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɸ ɚɤɬɢɜɧɿɫɬɸ�

ɇȾɐ ɽ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɩɪɟɩɚɪɚɬɨɦ 
ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɧɟɪɝɿʀ ɩɪɨɪɨɫɬɚɧɧɹ ɬɚ 
ɫɯɨɠɨɫɬɿ ɧɚɫɿɧɧɹ ɹɥɢɧɢ ɡɜɢɱɚɣɧɨʀ ɡɚ ɤɨɧ�
ɰɟɧɬɪɚɰɿʀ ��� ɦɝ�ɦɥ�
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Modern technologies make it possible to obtain nanoparticles of biogenic metals for use as an 
additional source of micronutrient for plants. However, the complexity of mass application of nanosized 
metal particles and their oxides is due to the significant differences in physicochemical properties of 
nanocrystalline structures which are dependent on production technology, nanoparticle size, surface 
FKDUJH �]�SRWHQWLDO�, DQG VWDELOL]DWLRQ PHWKRGV. 7KH ELRFRPSDWLELOLW\ DQG QDWXUH RI QDQRSDUWLFOHV KDV 
an impact on living organisms.

5HJDUGLQJ WKH HIIHFWLYHQHVV DQG IHDVLELOLW\ RI XVLQJ FHULXP GLR[LGH QDQRSDUWLFOHV LQ FURS SUDFWLFH, 
WKHUH LV QR GHILQLWLYH FRQFOXVLRQ. 'XH WR GLIILFXOW\ LQ WKH SUHSDUDWLRQ RI SODQWLQJ PDWHULDO IRU VHHGOLQJV 
of conifers, the study of the effect of nanocrystalline cerium dioxide on plants is not well researched. 
The aim of our research was to study the effect of nanocrystalline cerium dioxide solution on the 
germination of spruce seeds and then to evaluate its effect on the synthesis of phenols as components 
of the antioxidant system within seedlings.

The research used methods for determining the germination energy and seed similarities.  Other 
methods used in this research were determining the content of phenolic compounds, flavonoids, and 
phenolic antioxidants.

The results showed that nanocrystalline cerium dioxide in a concentration of solution from 0.1 to 
1.0 mg/mL stimulates the germination of spruce seeds. Under the influence of nanoparticles at a 
concentration of 0.1 mg/L in the tissues of spruce seedlings increases the content of phenolic 
compounds. The increase in antioxidant activity of phenols in seedling tissues while decreasing their 
total amount at a concentration of nanocrystalline cerium dioxide from 0.5 to 1.0 mg/L occurs when 
increasing the total pool of flavonoids, which are determined by high antioxidant activity.

Nanocrystalline cerium dioxide is a promising material for stimulating germination energy and on 
the overall germination of spruce seeds.

Keywords: nanoparticles, spruce, seeds, phenols, flavonoids, antioxidants.
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Ȼɿɨɥɨɝɿɱɧа ɫɬɿɣɤɿɫɬь ɜɢдɿɜ рɨду 8OPXV /. ɜɡаɽɦɨɩɨɜ¶ɹɡаɧа ɡ рɿɡɧɢɦɢ ɛɿɨɬɢɱɧɢɦɢ, аɛɿ-
ɨɬɢɱɧɢɦɢ ɬа аɧɬрɨɩɿɱɧɢɦɢ ɱɢɧɧɢɤаɦɢ, ɡɨɤреɦа рɿɡɤɢɦɢ ɡɦɿɧаɦɢ ɝɿдрɨɬерɦɿɱɧɨɝɨ реɠɢ-
ɦу, ɩɨруɲеɧɧɹɦ ɩраɜɢɥ ɜедеɧɧɹ руɛɨɤ дɨɝɥɹду у ɧаɫадɠеɧɧɹɯ ɡа уɱаɫɬɸ цɢɯ ɜɢдɿɜ, ɩɨ-
ɲɤɨдɠеɧɧɹɦ ɥɢɫɬɨɝрɢɡуɱɢɦɢ ɬа ɫɬɨɜɛурɨɜɢɦɢ ɲɤɿдɧɢɤаɦɢ, ɹɤɿ ɩереɧɨɫɹɬь ɿ ɩɨɲɢрɸɸɬь 
ɿɧɮеɤцɿɸ, ɡɛудɧɢɤаɦɢ ɿɧɮеɤцɿɣɧɢɯ ɯɜɨрɨɛ, аɝеɧɬаɦɢ ɧеɜɫɬаɧɨɜɥеɧɨʀ еɬɿɨɥɨɝɿʀ ɬɨɳɨ.

Ʉрɿɦ цьɨɝɨ,  ɧерɿɜɧɨɦɿрɧɢɣ  рɨɡɩɨдɿɥ  ɨɩадɿɜ  ɡа  рɨɤаɦɢ  ɿɧдуɤуɜаɜ  ɩɨɝɿрɲеɧɧɹ  ɫаɧɿɬар-
ɧɨɝɨ ɫɬаɧу ɜ¶ɹɡɨɜɢɯ дереɜɧɢɯ рɨɫɥɢɧ, ɳɨ ɫɩрɢɱɢɧɢɥɨ ʀɯɧɽ ураɠеɧɧɹ ɡɛудɧɢɤаɦɢ ɝрɢɛɧɨʀ 
ɬа ɛаɤɬерɿаɥьɧɨʀ еɬɿɨɥɨɝɿʀ ɿ ɡаɫеɥеɧɧɹ ɤɨɦаɯаɦɢ�ɤɫɢɥɨɮаɝаɦɢ. ɇа ɩɿдɫɬаɜɿ аɧаɥɿɡу ɡɦɿɧ 
ɩɨɤаɡɧɢɤɿɜ ɩɨɩуɥɹцɿʀ ɡа ɮаɡаɦɢ рɨɡɜɢɬɤу ɨɫередɤɿɜ ɫɬɨɜɛурɨɜɢɯ ɲɤɿдɧɢɤɿɜ ɩɨɤаɡаɧɨ, ɳɨ 
дɨɫɥɿдɠуɜаɧɿ  ɨɫередɤɢ  ɫɬɨɜɛурɨɜɢɯ ɲɤɿдɧɢɤɿɜ  у  дɢɧаɦɿцɿ  ɡа  ɩерɿɨд  ɡ  ����  ɩɨ  ����  р. 
ɩереɛуɜаɥɢ у ɫɬаɧɿ рɨɡɫɿɸɜаɧɧɹ, аɛɨ ɬаɤ ɡɜаɧɨʀ ɤрɢɡɢ. ɉрɨɬе, ɩɨɱɢɧаɸɱɢ ɡ ���� р., ɜɨɧɢ 
ɬраɧɫɮɨрɦуɜаɥɢɫɹ  у  ɫɬаɧ  ɜɥаɫɧе  ɫɩаɥаɯу  ɨɫередɤу.  Вɢɹɜɥеɧɿ  ɨɫередɤɢ  ɫɬɨɜɛурɨɜɢɯ 
ɲɤɿдɧɢɤɿɜ  ɯараɤɬерɢɡуɸɬьɫɹ  ɜɢɫɨɤɢɦ,  ɫередɧɿɦ  ɿ  ɧɢɡьɤɢɦ  ɫɬуɩеɧеɦ  ɡаɫеɥеɧɧɹ  дереɜ. 
Вɨдɧɨɱаɫ ɡаɮɿɤɫɨɜаɧɨ, ɳɨ ɯрɨɧɿɱɧɢɦ ɨɫередɤаɦ ɩрɢɬаɦаɧɧɿ ɬрɢɜаɥɢɣ ɩерɿɨд ɿɫɧуɜаɧɧɹ, 
ɩеɜɧɨɸ ɦɿрɨɸ  ɧеɜɢɫɨɤɢɣ,  ɯɨɱа  ɣ  ɩɿдɜɢɳеɧɢɣ  �ɩɨрɿɜɧɹɧɨ  ɿɡ  ɡдɨрɨɜɢɦɢ  ɧаɫадɠеɧɧɹɦɢ�, 
рɿɜеɧь  ɱɢɫеɥьɧɨɫɬɿ  ɤɨɦаɯ  ɿ  рɨɡɦɿр  ɩɨɬɨɱɧɨɝɨ  ɜɿдɩаду�  дɥɹ  еɩɿɡɨдɢɱɧɢɯ  ɨɫередɤɿɜ,  аɛɨ 
ɨɫередɤɿɜ ɦаɫɨɜɨɝɨ рɨɡɦɧɨɠеɧɧɹ ± деɳɨ ɤɨрɨɬɲɢɣ ��±� рɨɤɿɜ� ɩерɿɨд рɨɡɜɢɬɤу, ɜɢɫɨɤɢɣ 
рɿɜеɧь ɱɢɫеɥьɧɨɫɬɿ ɣ рɨɡɦɿр ɩɨɬɨɱɧɨɝɨ ɜɿдɩаду дереɜɧɢɯ рɨɫɥɢɧ. Вɢɹɜɥеɧɨ ɬаɤɨɠ, ɳɨ ɜ 
ɨɛɨɯ  ɜɢɩадɤаɯ ɦɨɠɥɢɜɿ  ɡɜɨрɨɬɧɿ ɬа  ɧеɡɜɨрɨɬɧɿ  реаɤцɿʀ  дереɜɨɫɬаɧɿɜ,  ɯɨɱа  ɡа  друɝɨɝɨ 
ɫцеɧарɿɸ рɨɡɜɢɬɤу ɩɨɩуɥɹцɿʀ ɲɤɿдɧɢɤɿɜ, у раɡɿ ʀɯɧьɨɝɨ ɦаɫɨɜɨɝɨ рɨɡɦɧɨɠеɧɧɹ, ɧаɣɱаɫɬɿɲе 
ɜɿдɛуɜаɽɬьɫɹ ɩɨɜɧе руɣɧуɜаɧɧɹ ɥɿɫɨɜɨɝɨ ɧаɫадɠеɧɧɹ. Ɂаɮɿɤɫɨɜаɧɨ, ɳɨ ɩɨɛɥɢɡу ɨɫередɤɿɜ 
ɦаɫɨɜɨɝɨ рɨɡɦɧɨɠеɧɧɹ, ɹɤɿ ɯараɤɬерɢɡуɸɬьɫɹ ɧадɦɿрɧɨɸ ɳɿɥьɧɿɫɬɸ ɩɨɩуɥɹцɿʀ, ɡаɡɜɢɱаɣ 
ɜɢɧɢɤаɸɬь ɦɿɝрацɿɣɧɿ ɨɫередɤɢ, ɤудɢ рɨɡɫеɥɹɸɬьɫɹ ɲɤɨдɨɱɢɧɧɿ ɤɨɦаɯɢ у ɩɨɲуɤаɯ ɧɨɜɢɯ 
ɦɿɫцеɨɫеɥеɧь. 

Ключові слова: ɩɨɩуɥɹцɿɹ,  ɨɫередɤɢ  рɨɡɦɧɨɠеɧɧɹ,  ɫɬɨɜɛурɨɜɿ  ɲɤɿдɧɢɤɢ,  ɦаɤɫɢɦуɦ 
ɱɢɫеɥьɧɨɫɬɿ, ɩɨɩуɥɹцɿɣɧɿ ɩɨɤаɡɧɢɤɢ. 

Актуальність. ɉɪɨɛɥɟɦɚ ɩɨɝɿɪɲɟɧɧɹ 
ɫɚɧɿɬɚɪɧɨɝɨ ɫɬɚɧɭ ɲɢɪɨɤɨɥɢɫɬɹɧɢɯ ɥɿɫɿɜ 
ɍɤɪɚʀɧɢ� ɚ ɨɬɠɟ ɿ ɧɚɫɚɞɠɟɧɶ ɡɚ ɭɱɚɫɬɿ 
ɜ¶ɹɡɨɜɢɯ� ɡɭɦɨɜɥɸɽ ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɪɨɜɟ�
ɞɟɧɧɹ ɧɚɭɤɨɜɨɝɨ ɩɨɲɭɤɭ ɩɟɪɲɨɩɪɢɱɢɧ 
ɰɶɨɝɨ ɹɜɢɳɚ� ɱɢɧɧɢɤɿɜ� ɹɤɿ ɣɨɝɨ ɫɩɪɢɱɢ�
ɧɹɸɬɶ� ɿ ɦɨɠɥɢɜɢɯ ɧɟɝɚɬɢɜɧɢɯ ɧɚɫɥɿɞɤɿɜ 
ɞɥɹ ɥɿɫɨɜɨɝɨ ɛɿɨɰɟɧɨɡɭ �'HEU\Q\XN� 	 
6NROVN\� ������ Ɂɪɨɡɭɦɿɥɨ� ɳɨ ɨɞɧɢɦ ɿɡ 

ɜɢɡɧɚɱɚɥɶɧɢɯ ɮɚɤɬɨɪɿɜ ɩɚɬɨɥɨɝɿɱɧɨɝɨ 
ɫɬɚɧɭ ɜ¶ɹɡɨɜɢɯ ɽ ɦɟɬɟɨɪɨɥɨɝɿɱɧɢɣ� 
ɨɫɤɿɥɶɤɢ ɡɦɿɧɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɬɚ ɜɨɞɧɨ�
ɝɨ ɪɟɠɢɦɿɜ ɫɟɪɟɞɨɜɢɳɚ ɡɭɦɨɜɥɸɸɬɶ ɜɿɞ�
ɩɨɜɿɞɧɭ ɪɟɚɤɰɿɸ ɧɚ ɰɿ ɡɦɿɧɢ ɹɤ ɧɚɫɚɞɠɟɧ�
ɧɹ� ɬɚɤ ɿ ɨɤɪɟɦɢɯ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ� 

Ʉɥɿɦɚɬ ɍɤɪɚʀɧɢ ɮɨɪɦɭɽɬɶɫɹ ɩɿɞ ɜɩɥɢ�
ɜɨɦ ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧ� ɹɤɿ ɩɪɨɫɥɿɞɤɨɜɭ�
ɸɬɶɫɹ ɧɚ ɤɨɧɬɢɧɟɧɬɿ� ɩɨɱɢɧɚɸɱɢ ɡ ɞɪɭɝɨʀ 
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ɡɛɿɝɚɸɬɶɫɹ ɡ ɩɨɹɜɨɸ ɭɪɚɡɥɢɜɨʀ ɫɬɚɞɿʀ 
ɲɤɿɞɧɢɤɚ� 

Аналіз останніх досліджень та пу-
блікацій. ȼɚɠɥɢɜɢɦɢ ɞɥɹ ɠɢɬɬɹ ɥɿɫɭ ɽ 
ɚɧɚɥɿɡ ɬɚ ɨɰɿɧɤɚ ɧɟɝɚɬɢɜɧɢɯ ɜɢɞɿɜ ɜɩɥɢ�
ɜɭ� ɳɨ ɩɨɜ¶ɹɡɚɧɿ ɡ ɜɨɥɨɝɨɸ ɬɚ ʀʀ ɤɪɢɬɢɱ�
ɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ� ɋɥɿɞ ɪɨɡɪɿɡɧɹɬɢ ɚɬ�
ɦɨɫɮɟɪɧɭ ɿ ʉɪɭɧɬɨɜɭ ɩɨɫɭɯɭ� ɉɟɪɲɚ ɽ 
ɧɚɫɥɿɞɤɨɦ ɜɢɫɨɤɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ� 
ɫɩɪɢɱɢɧɟɧɨʀ ɪɚɞɿɚɰɿɣɧɢɦ ɧɚɝɪɿɜɚɧɧɹɦ 
ɚɛɨ ɧɚɞɯɨɞɠɟɧɧɹɦ ɫɭɯɢɯ ɩɨɜɿɬɪɹɧɢɯ ɦɚɫ 
ɡ ɿɧɲɢɯ ɬɟɪɢɬɨɪɿɣ ɬɚ ɬɪɢɜɚɥɨɸ ɜɿɞɫɭɬ�
ɧɿɫɬɸ ɞɨɳɿɜ ɿ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ʉɪɭɧ�
ɬɨɜɨʀ ɩɨɫɭɯɢ� ɉɿɞɜɢɳɟɧɟ ɮɿɡɢɱɧɟ ɿ ɮɿɡɿ�
ɨɥɨɝɿɱɧɟ ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɜɨɥɨɝɨɫɬɿ ʉɪɭɧɬɭ ɬɚ ɡɚ�
ɩɚɫɿɜ ɜɨɞɢ ɭ ɧɶɨɦɭ� Ɂɚ ɬɚɤɢɯ ɭɦɨɜ ɧɚɫɬɚɽ 
ʉɪɭɧɬɨɜɚ ɩɨɫɭɯɚ� ɧɚɫɥɿɞɤɨɦ ɹɤɨʀ ɽ ɧɟ 
ɬɿɥɶɤɢ ɜɫɢɯɚɧɧɹ ɞɟɪɟɜ� ɚ ɣ ɡɚɝɢɛɟɥɶ ɞɟ�
ɪɟɜɨɫɬɚɧɿɜ �<DYRURYVN\� ������

ɇɟ ɜɢɤɥɢɤɚɽ ɫɭɦɧɿɜɭ ɣ ɬɟ� ɳɨ ɧɟɫɩɪɢ�
ɹɬɥɢɜɿ ɦɟɬɟɨɪɨɥɨɝɿɱɧɿ ɱɢɧɧɢɤɢ� ɡɨɤɪɟɦɚ 
ʀɯ ɜɿɞɯɢɥɟɧɧɹ ɜɿɞ ɛɚɝɚɬɨɪɿɱɧɢɯ ɫɟɪɟɞɧɿɯ 
ɩɨɤɚɡɧɢɤɿɜ� ɽ ɩɟɪɟɞɭɦɨɜɨɸ ɩɨɝɿɪɲɟɧɧɹ 
ɫɚɧɿɬɚɪɧɨɝɨ ɫɬɚɧɭ ɿ ɜ¶ɹɡɨɜɢɯ ɞɟɪɟɜɨɫɬɚ�
ɧɿɜ ɡɨɤɪɟɦɚ� ɑɢɫɥɟɧɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ 
ɜɫɬɚɧɨɜɥɟɧɨ� ɳɨ ɩɿɞ ɜɩɥɢɜɨɦ ɧɟɫɩɪɢɹɬ�
ɥɢɜɢɯ ɦɟɬɟɨɪɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚɫɚ�
ɞɠɟɧɧɹ ɨɫɥɚɛɥɸɸɬɶɫɹ ɿ ɫɬɚɸɬɶ ɫɩɪɢɣ�
ɧɹɬɥɢɜɿɲɢɦɢ ɞɨ ɿɧɮɟɤɰɿɣɧɨɝɨ ɭɪɚɠɟɧɧɹ 
ɡɛɭɞɧɢɤɚɦɢ ɝɪɢɛɧɨʀ ɣ ɛɚɤɬɟɪɿɚɥɶɧɨʀ ɟɬɿ�
ɨɥɨɝɿʀ ɬɚ ɡɚɫɟɥɟɧɧɹ ɤɨɦɚɯɚɦɢ�ɤɫɢɥɨɮɚɝɚ�
ɦɢ �9RURQWVRY� ������ Ɂɚɫɟɥɟɧɧɹ ɞɟɪɟɜ 
ɩɪɟɞɫɬɚɜɧɢɤɚɦɢ ɲɤɨɞɨɱɢɧɧɨʀ ɟɧɬɨɦɨɮɚ�
ɭɧɢ ɫɩɪɢɱɢɧɹɽ ɩɪɢɲɜɢɞɲɟɧɧɹ ɦɚɫɨɜɨɝɨ 
ɜɿɞɩɚɞɭ ɬɚ ɜɫɢɯɚɧɧɹ ɥɢɫɬɹɧɢɯ ɞɟɪɟɜɨ�
ɫɬɚɧɿɜ� Ɋɿɡɤɿ ɤɨɥɢɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɿ 
ɤɿɥɶɤɨɫɬɿ ɨɩɚɞɿɜ ɩɨɪɿɜɧɹɧɨ ɡ ɛɚɝɚɬɨɪɿɱ�
ɧɢɦɢ ɫɟɪɟɞɧɿɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɩɪɢɡɜɨɞɹɬɶ 
ɞɨ ɩɨɪɭɲɟɧɧɹ ɠɢɬɬɽɜɢɯ ɮɭɧɤɰɿɣ ɞɟɪɟɜ�
ɧɢɯ ɪɨɫɥɢɧ ɬɚ ɫɬɜɨɪɸɸɬɶ ɫɩɪɢɹɬɥɢɜɿ 
ɭɦɨɜɢ ɞɥɹ ɩɚɬɨɝɟɧɧɨʀ ɦɿɤɪɨɮɥɨɪɢ ɿ ɤɨ�
ɦɚɯ�ɤɫɢɥɨɮɚɝɿɜ �*R\FKXN HW DO�� ������ 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɭɫɟ ɛɿɥɶɲɟ ɞɨɫɥɿɞɧɢ�
ɤɿɜ ɡɚɡɧɚɱɚɸɬɶ� ɳɨ ɩɪɨɰɟɫ ɜɫɢɯɚɧɧɹ ɲɢ�
ɪɨɤɨɥɢɫɬɹɧɢɯ ɥɿɫɿɜ ɦɚɽ ɿɧɮɟɤɰɿɣɧɟ ɩɨɯɨ�
ɞɠɟɧɧɹ� Ⱥ� ȱ� ȼɨɪɨɧɰɨɜ �9RURQWVRY� ����� 
ɜɤɚɡɭɜɚɜ ɧɚ ɩɨɲɢɪɟɧɧɹ ɫɭɞɢɧɧɢɯ ɯɜɨɪɨɛ-

ɩɨɥɨɜɢɧ ɏɏ ɫɬ� Ɍɚɤɿ ɡɦɿɧɢ ɩɪɢɡɜɨɞɹɬɶ 
ɞɨ ɩɨɫɬɭɩɨɜɨɝɨ ɩɨɬɟɩɥɿɧɧɹ� ɤɨɥɢ ɩɨɦɿɬ�
ɧɨ ɡɪɨɫɬɚɽ ɫɟɪɟɞɧɶɨɦɿɫɹɱɧɚ ɬɟɦɩɟɪɚɬɭɪɚ 
ɡɢɦɨɜɢɯ ɬɚ ɥɿɬɧɿɯ ɦɿɫɹɰɿɜ� Ɂɦɿɧɚ ɬɟɦɩɟ�
ɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɭ ɿ ɪɟɠɢɦɭ ɡɜɨɥɨɠɟɧɧɹ 
ɜ ȯɜɪɨɚɬɥɚɧɬɢɱɧɨɦɭ ɪɟɝɿɨɧɿ ɫɩɪɢɱɢɧɹɽ 
ɡɪɨɫɬɚɧɧɹ ɤɿɥɶɤɨɫɬɿ ɫɬɢɯɿɣɧɢɯ ɹɜɢɳ� 
ɩɨɜ¶ɹɡɚɧɢɯ ɡɿ ɡɦɿɧɚɦɢ ɚɬɦɨɫɮɟɪɧɨʀ ɰɢɪ�
ɤɭɥɹɰɿʀ� ɹɤɿ ɜɿɞɬɟɩɟɪ ɿ ɭ ɩɨɞɚɥɶɲɨɦɭ 
ɜɩɥɢɜɚɬɢɦɭɬɶ ɧɚ ɥɿɫɨɜɿ ɟɤɨɫɢɫɬɟɦɢ 
�%XNVKD HW DO�� ����� 'LGXNK� ����� 
3ROLVV\D FOLPDWH� ����� 6KYLGHQNR HW DO�� 
����� 6KYLGHQNR HW DO�� ������ Ɂɝɿɞɧɨ ɡ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɞɟɥɸɜɚɧɧɹ ɡɚ ɭɦɨɜɢ ɩɨ�
ɞɜɨɽɧɧɹ ɜɦɿɫɬɭ ɋɈ� ɜ ɚɬɦɨɫɮɟɪɿ ɩɪɨɝɧɨ�
ɡɭɽɬɶɫɹ ɩɿɞɜɢɳɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ 
ɜ ɭɫɿ ɫɟɡɨɧɢ ɪɨɤɭ� ɡɚ ɜɫɿɦɚ ɫɰɟɧɚɪɿɹɦɢ 
ɡɛɿɥɶɲɭɜɚɬɢɦɟɬɶɫɹ ɿ ɤɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ� Ɂɚ 
ɬɚɤɢɯ ɭɦɨɜ ɡɚ ɫɰɟɧɚɪɿɹɦɢ� ɩɨɛɭɞɨɜɚɧɢɦɢ 
ɧɚ ɨɫɧɨɜɿ ɦɨɞɟɥɟɣ ɋɋɋɆ ɿ *,66� ɬɟɦɩɟ�
ɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɡɪɨɫɬɟ ɧɚɣɛɿɥɶɲ ɫɭɬɬɽɜɨ 
ɜɡɢɦɤɭ� ɚ ɡɚ ɫɰɟɧɚɪɿɹɦɢ *)'/ ɬɚ 
8ɄɆɈ ± ɧɚɜɟɫɧɿ �6KYLGHQNR HW DO�� ������ 
ɉɪɨɬɟ ɬɿɥɶɤɢ ɡɚ ɨɫɬɚɧɧɿɦ ɫɰɟɧɚɪɿɽɦ ɩɨ�
ɬɟɩɥɿɧɧɹ ɜ ɍɤɪɚʀɧɿ ɱɿɬɤɨ ɩɿɞɫɢɥɸɜɚɬɢ�
ɦɟɬɶɫɹ ɜ ɧɚɩɪɹɦɤɭ ɡ ɩɿɜɞɧɹ ɧɚ ɩɿɜɧɿɱ� 
ɉɿɞɜɢɳɟɧɧɹ ɫɟɪɟɞɧɶɨɪɿɱɧɨʀ ɬɟɦɩɟɪɚɬɭ�
ɪɢ� ɜɟɥɢɱɢɧɢ ɪɚɞɿɚɰɿɣɧɨɝɨ ɛɚɥɚɧɫɭ ɿ 
ɫɭɦɢ ɚɤɬɢɜɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɚ ɪɿɤ ɩɪɢ�
ɡɜɟɞɟ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɜɢɜɿ�
ɬɪɸɜɚɧɧɹ� ɫɢɧɬɟɡɭ ɨɪɝɚɧɿɱɧɨʀ ɦɚɫɢ ɬɚ 
ɚɤɬɢɜɿɡɚɰɿʀ ɠɢɬɬɽɞɿɹɥɶɧɨɫɬɿ ɬɜɚɪɢɧ ɿ ɦɿ�
ɤɪɨɨɪɝɚɧɿɡɦɿɜ �'LGXNK� ������ 

Ɉɫɬɚɧɧɿɦɢ ɞɟɫɹɬɢɪɿɱɱɹɦɢ ɰɢɤɥɿɱɧɿ 
ɡɦɿɧɢ ɩɨɝɨɞɧɢɯ ɭɦɨɜ ɧɚ ɡɧɚɱɧɿɣ ɱɚɫɬɢɧɿ 
ɡɟɦɧɨʀ ɤɭɥɿ ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɬɟɧɞɟɧɰɿ�
ɹɦɢ ɞɨ ɩɿɞɜɢɳɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ� 
ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɨɩɚɞɿɜ ɬɚ ɡɧɢɠɟɧɧɹ 
ɪɿɜɧɹ ʉɪɭɧɬɨɜɢɯ ɜɨɞ� ȼɟɝɟɬɚɰɿɣɧɢɣ ɩɟɪɿ�
ɨɞ ɪɨɡɩɨɱɢɧɚɽɬɶɫɹ ɭ ɛɿɥɶɲ ɪɚɧɧɿ ɞɚɬɢ� ɚ 
ɡɚɤɿɧɱɭɽɬɶɫɹ ɭ ɛɿɥɶɲ ɩɿɡɧɿ� ɍ ɡɜ¶ɹɡɤɭ ɡ 
ɨɫɬɚɧɧɿɦ ɩɨɪɭɲɢɥɚɫɹ ɫɢɧɯɪɨɧɧɿɫɬɶ ɫɟ�
ɡɨɧɧɨɝɨ ɪɨɡɜɢɬɤɭ ɲɤɿɞɥɢɜɢɯ ɨɪɝɚɧɿɡɦɿɜ� 
ɩɨɜ¶ɹɡɚɧɢɯ ɹɤ ɿɡ ɤɨɪɦɨɜɢɦɢ ɪɨɫɥɢɧɚɦɢ� 
ɬɚɤ ɿ ɡ ɩɪɢɪɨɞɧɢɦɢ ɜɨɪɨɝɚɦɢ� Ɂɨɤɪɟɦɚ� 
ɞɟɹɤɿ ɤɨɦɚɯɢ ɫɬɚɥɢ ɛɿɥɶɲ ɚɝɪɟɫɢɜɧɢɦɢ� 
ɚ ɟɧɬɨɦɨɮɚɝɢ ɧɟ ɜ ɡɦɨɡɿ ʀɯ ɡɧɢɳɭɜɚɬɢ� 
ɨɫɤɿɥɶɤɢ ɬɟɪɦɿɧɢ ʀɯ ɪɨɡɜɢɬɤɭ ɧɟ ɡɚɜɠɞɢ 
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ɬɢ ɩɨɫɟɥɟɧɧɹ� ɬɨɛɬɨ ɜɢɡɧɚɱɚɥɢ ɫɟɪɟɞɧɸ 
ɤɿɥɶɤɿɫɬɶ ɪɨɞɢɧ ɪɿɡɧɢɯ ɜɢɞɿɜ ɲɤɿɞɥɢɜɢɯ 
ɤɨɦɚɯ ɧɚ ɨɞɢɧ ɤɜɚɞɪɚɬɧɢɣ ɞɟɰɢɦɟɬɪ ɩɨ�
ɜɟɪɯɧɿ ɫɬɨɜɛɭɪɚ� Ⱦɥɹ ɚɧɚɥɿɡɭ ɡɚɝɚɥɶɧɢɯ 
ɬɟɧɞɟɧɰɿɣ ɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ ɤɥɿ�
ɦɚɬɭ ɜ ɪɚɣɨɧɿ ɪɨɡɬɚɲɭɜɚɧɧɹ ɥɿɫɿɜ ɭ ɩɪɨ�
ɰɟɫɿ ɞɨɫɥɿɞɠɟɧɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɚɪɯɿɜ�
ɧɿ ɞɚɧɿ ɦɟɬɟɨɫɩɨɫɬɟɪɟɠɟɧɶ ɡɚ ɩɟɪɿɨɞ 
�� ɪɨɤɿɜ ɞɥɹ Ʉɢʀɜɫɶɤɨʀ ɨɛɥɚɫɬɿ� Ⱦɥɹ ɨɰɿɧ�
ɤɢ ɜɩɥɢɜɭ ɡɦɿɧɢ ɩɨɝɨɞɧɢɯ ɭɦɨɜ ɪɨɡɪɚɯɨ�
ɜɚɧɨ ɿɧɞɟɤɫ ɚɪɢɞɧɨɫɬɿ ɡɚ ɞɟ Ɇɨɪɬɨɧɨɦ 
�V�� ɳɨ ɜɢɡɧɚɱɚɽɬɶɫɹ ɹɤ ɱɚɫɬɤɚ ɪɨɡɩɨɞɿɥɭ 
ɪɿɱɧɨʀ ɫɭɦɢ ɨɩɚɞɿɜ �R� ɬɚ ɡɚ ɫɟɪɟɞɧɶɨ�
ɪɿɱɧɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ ɩɨɜɿɬɪɹ �t� ɿ ɞɚɽ 
ɡɦɨɝɭ ɨɰɿɧɢɬɢ ɫɬɭɩɿɧɶ ɜɨɥɨɝɨɫɬɿ ɤɥɿɦɚɬɭ� 

V   R��t �����               ���

ɞɟ R ± ɪɿɱɧɚ ɫɭɦɚ ɨɩɚɞɿɜ� ɫɦ�
t ± ɫɟɪɟɞɧɶɨɪɿɱɧɚ ɬɟɦɩɟɪɚɬɭɪɚ� �ɋ�
Ʉɿɥɶɤɿɫɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɩɭɥɹɰɿʀ 

ɤɨɦɚɯ ɞɚɽ ɡɦɨɝɭ ɜɫɬɚɧɨɜɢɬɢ ʀʀ ɫɬɚɧ ɬɚ 
ɜɩɥɢɜ ɧɚ ɥɿɫɨɜɿ ɧɚɫɚɞɠɟɧɧɹ� Ɂ ɰɿɽɸ ɦɟɬɨɸ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɪɿɡɧɿ ɩɨɤɚɡɧɢɤɢ �ɩɚɪɚɦɟ�
ɬɪɢ�� ɫɟɪɟɞ ɹɤɢɯ� ɱɢɫɟɥɶɧɿɫɬɶ� ɩɨɲɢɪɟ�
ɧɿɫɬɶ ɿ ɲɤɨɞɨɱɢɧɧɿɫɬɶ ɤɨɦɚɯ� ɉɪɢ ɞɨɫɥɿ�
ɞɠɟɧɧɿ ɜɢɞɨɜɨɝɨ ɫɤɥɚɞɭ ɤɨɠɧɟ ɦɨɞɟɥɶɧɟ 
ɞɟɪɟɜɨ ɨɱɢɳɚɥɢ ɜɿɞ ɫɭɱɤɿɜ� ɇɚ ɫɬɨɜɛɭɪɿ 
ɜɿɞ ɨɫɧɨɜɢ ɞɨ ɜɟɪɯɿɜɤɢ ɡɧɿɦɚɥɢ ɫɬɪɿɱɤɭ 
ɤɨɪɢ ɲɢɪɢɧɨɸ �� ɫɦ� ɍ ɦɟɠɚɯ ɮɚɤɬɢɱɧɢɯ 
ɪɚɣɨɧɿɜ ɩɨɫɟɥɟɧɧɹ ɤɨɠɧɨɝɨ ɜɢɞɭ ɡɚɤɥɚɞɚ�
ɥɢ ɨɛɥɿɤɨɜɿ ɩɚɥɟɬɤɢ� ɧɚ ɹɤɢɯ ɜɢɡɧɚɱɚɥɢ 
ɳɿɥɶɧɿɫɬɶ ɩɨɫɟɥɟɧɧɹ ɬɚ ɪɟɚɥɶɧɭ ɩɥɨɞɸ�
ɱɿɫɬɶ �0HVKNRYD HW DO�� ������ Ɂɚ ɤɿɥɶɤɿɫɬɸ 
ɦɚɬɨɱɧɢɯ ɯɨɞɿɜ ɫɬɨɜɛɭɪɨɜɢɯ ɲɤɿɞɧɢɤɿɜ ɧɚ 
� ɞɦ2 ɧɚ ɛɟɡɤɨɪɿɣ ɫɬɨɪɨɧɿ ɫɬɨɜɛɭɪɚ ɜɢɡɧɚ�
ɱɚɥɢ ɪɚɣɨɧɢ ɿ ɳɿɥɶɧɿɫɬɶ ʀɯ ɩɨɫɟɥɟɧɧɹ ɬɚ 
ɟɧɟɪɝɿɸ ɪɨɡɦɧɨɠɟɧɧɹ ɩɨɩɭɥɹɰɿʀ�

Ⱦɥɹ ɨɰɿɧɤɢ ɪɨɥɿ ɬɢɩɨɜɨɫɬɿ ɨɤɪɟɦɢɯ 
ɜɢɞɿɜ ɬɚ ʀɯ ɞɨɦɿɧɭɜɚɧɧɹ ɜ ɧɚɫɚɞɠɟɧɧɹɯ 
ɛɭɥɨ ɪɨɡɪɚɯɨɜɚɧɨ ɱɚɫɬɨɬɭ ɬɪɚɩɥɹɧɧɹ ɜɢ�
ɞɿɜ ɡɚ ɮɨɪɦɭɥɨɸ�

Ⱥ   B î ��� ��              ���
c

ɞɟ Ⱥ ± ɱɚɫɬɨɬɚ ɬɪɚɩɥɹɧɧɹ ɜɢɞɿɜ�
ȼ ± ɤɿɥɶɤɿɫɬɶ ɞɟɪɟɜ� ɧɚ ɹɤɢɯ ɜɢɹɜɥɟɧɨ 

ɩɟɜɧɢɣ ɜɢɞ� ɲɬ�� 
ɋ ± ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɞɟɪɟɜ� ɲɬ�

ɦɿɤɨɡɿɜ� ɹɤɢɦ ɜɥɚɫɬɢɜɟ ɡɚɤɭɩɨɪɟɧɧɹ ɫɭɞɢɧ� 
Ɂɚ ɣɨɝɨ ɞɚɧɢɦɢ, ɛɿɥɶɲɿɫɬɶ ɞɨɫɥɿɞɠɟɧɢɯ 
ɞɟɪɟɜ ɛɭɥɢ ɩɨɲɤɨɞɠɟɧɿ ɫɬɨɜɛɭɪɨɜɢɦɢ 
ɲɤɿɞɧɢɤɚɦɢ� ɞɨ �� � ± ɭɪɚɠɟɧɿ ɫɭɞɢɧɧɢɦ 
ɦɿɤɨɡɨɦ� Ɂɚ ɥɿɬɟɪɚɬɭɪɧɢɦɢ ɞɚɧɢɦɢ 
�*XU\DQRYD� ����� *XVWHOHYD� ����� 
+DUULQJWRQ� 	 0F1HZ� ����� 0HVKNRYD� 
����� 0R]ROHYVND\D HW DO�� ������ ɹɤɿ ɩɿɞ�
ɬɜɟɪɞɠɭɸɬɶɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ �<DYQL\� 	 3X]ULQD� ������ ɨɛ�
ɥɚɫɬɶ ɩɨɲɢɪɟɧɧɹ ɝɨɥɥɚɧɞɫɶɤɨʀ ɯɜɨɪɨɛɢ 
ɡɛɿɝɚɽɬɶɫɹ ɡ ɚɪɟɚɥɨɦ ɩɪɨɠɢɜɚɧɧɹ ɠɭɤɿɜ�
ɤɨɪɨʀɞɿɜ� ɡɚɛɨɥɨɧɧɢɤɚ ɜ¶ɹɡɨɜɨɝɨ� ɚɛɨ ɫɬɪɭ�
ɦɟɧɢɫɬɨɝɨ 6FRO\WXV PXOWLVWULDWXV 0DUVK�� 
ɡɚɛɨɥɨɧɧɢɤɚ ɪɭɣɧɿɜɧɢɤɚ 6FRO\WXV VFRO\WXV )� 
ɬɚ ɡɚɛɨɥɨɧɧɢɤɚ ɩɿɝɦɟɹ 6FRO\WXV S\JPDHXV 
)� Ⱦɟɪɟɜɚ ɜ¶ɹɡɨɜɢɯ ɡɚɪɚɠɚɸɬɶɫɹ ɡɚ ɭɦɨɜ 
ɞɨɞɚɬɤɨɜɨɝɨ ɠɢɜɥɟɧɧɹ ɡɚɛɨɥɨɧɧɢɤɿɜ� ɳɨ 
ɜɿɞɛɭɜɚɽɬɶɫɹ ɧɚ ɬɨɧɤɢɯ ɝɿɥɤɚɯ� Ɍɨɛɬɨ ɤɨ�
ɦɚɯɢ ɦɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɩɟɪɟɧɨɫɢɬɢ ɿ ɡɚ�
ɧɨɫɢɬɢ ɫɩɨɪɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɫɭɞɢɧɢ� 
Ɂɚɝɢɛɟɥɶ ɜ¶ɹɡɿɜ ɡɚɡɜɢɱɚɣ ɧɚɫɬɚɽ ɱɟɪɟɡ �±� 
ɪɨɤɢ ɩɿɫɥɹ ɩɪɨɹɜɭ ɩɟɪɲɢɯ ɫɢɦɩɬɨɦɿɜ ɭɪɚ�
ɠɟɧɧɹ ɝɨɥɥɚɧɞɫɶɤɨɸ ɯɜɨɪɨɛɨɸ� əɤ ɡɚɡɧɚ�
ɱɚɸɬɶ ɧɚɭɤɨɜɰɿ� ɩɟɪɿɨɞɢ ɩɨɝɿɪɲɟɧɧɹ ɫɬɚɧɭ 
ɥɿɫɿɜ ɡɛɿɝɚɥɢɫɹ ɡ ɩɨɫɭɯɚɦɢ� ɹɤɿ ɱɚɫɬɨ ɪɟɽ�
ɫɬɪɭɸɬɶ ɭ ɪɨɤɢ ɫɩɚɞɭ ɫɨɧɹɱɧɨʀ ɚɤɬɢɜɧɨɫ�
ɬɿ� ɹɤ ɿ ɩɿɞɜɢɳɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɬɚ ɡɧɢ�
ɠɟɧɧɹ ɪɿɜɧɹ ʉɪɭɧɬɨɜɢɯ ɜɨɞ� Ɍɨɛɬɨ ɭɦɨɜɢ 
ɞɥɹ ɪɨɫɬɭ ɪɨɫɥɢɧ ɭ ɬɚɤɿ ɪɨɤɢ ɩɨɝɿɪɲɭɸɬɶ�
ɫɹ� ɿ ɫɚɦɟ ɬɚɤɢɣ ɱɟɪɝɨɜɢɣ ɩɟɪɿɨɞ ɪɨɡɩɨ�
ɱɚɜɫɹ ���� ɪɨɤɭ �0HVKNRYD� ������

Мета дослідження. ȼɢɡɧɚɱɢɬɢ ɡɚ�
ɥɟɠɧɿɫɬɶ ɩɨɩɭɥɹɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɤɨ�
ɦɚɯ�ɤɫɢɥɨɮɚɝɿɜ ɜ¶ɹɡɨɜɢɯ ɧɚɫɚɞɠɟɧɶ ɜɿɞ 
ɦɟɬɟɨɪɨɥɨɝɿɱɧɢɯ ɱɢɧɧɢɤɿɜ� 

Матеріали і методи дослідження. Ɂɚ 
ɭɦɨɜ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɲɤɨɞɠɟɧɢɯ ɫɬɨɜɛɭ�
ɪɨɜɢɦɢ ɲɤɿɞɧɢɤɚɦɢ ɜ¶ɹɡɨɜɢɯ ɞɟɪɟɜɨɫɬɚ�
ɧɿɜ ɛɭɥɨ ɡɚɤɥɚɞɟɧɨ �� ɩɪɨɛɧɢɯ ɩɥɨɳ ɭ 
ɜ¶ɹɡɨɜɢɯ ɧɚɫɚɞɠɟɧɧɹɯ ɤɨɦɭɧɚɥɶɧɨɝɨ ɩɿɞ�
ɩɪɢɽɦɫɬɜɚ ©Ⱦɚɪɧɢɰɶɤɟ ɥɿɫɨɩɚɪɤɨɜɟ ɝɨɫ�
ɩɨɞɚɪɫɬɜɨª� ɜ ɹɤɢɯ ɜɿɞɿɛɪɚɧɨ ɦɨɞɟɥɶɧɿ 
ɞɟɪɟɜɚ� Ʉɨɠɧɟ ɦɨɞɟɥɶɧɟ ɞɟɪɟɜɨ ɨɱɢɳɚɥɢ 
ɜɿɞ ɫɭɱɤɿɜ� ɜɫɬɚɧɨɜɥɸɜɚɥɢ ɩɪɨɬɹɠɧɿɫɬɶ 
ɪɚɣɨɧɿɜ ɬɨɧɤɨʀ ɿ ɬɨɜɫɬɨʀ ɤɨɪɢ� Ɉɤɪɟɦɨ� 
ɧɚ ɫɭɯɢɯ ɿ ɜɫɢɯɚɸɱɢɯ ɞɟɪɟɜɚɯ ɜɢɡɧɚɱɚɥɢ 
ɜɢɞɨɜɢɣ ɫɤɥɚɞ ɿ ɩɪɨɜɨɞɢɥɢ ɨɛɥɿɤ ɩɨɜɧɨ�
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Результати дослідження та їх обгово-
рення. Ⱦɥɹ ɚɧɚɥɿɡɭ ɡɚɝɚɥɶɧɢɯ ɬɟɧɞɟɧɰɿɣ 
ɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ ɤɥɿɦɚɬɭ ɜ ɪɚɣɨɧɿ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɥɿɫɿɜ ɭ ɩɪɨɰɟɫɿ ɞɨɫɥɿɞɠɟɧɶ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɚɪɯɿɜɧɿ ɞɚɧɿ ɦɟɬɟɨɫɩɨɫ�
ɬɟɪɟɠɟɧɶ ɡɚ ɩɟɪɿɨɞ �� ɪɨɤɿɜ� Ɂɚ ɚɧɚɥɿɡɨɦ 
ɨɫɧɨɜɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɨɝɨɞɧɢɯ ɭɦɨɜ ɪɟ�
ɝɿɨɧɭ ɞɨɫɥɿɞɠɟɧɧɹ� ɡɨɤɪɟɦɚ� ɬɟɦɩɟɪɚɬɭɪɢ 
ɩɨɜɿɬɪɹ �ɦɿɧɿɦɚɥɶɧɚ� ɦɚɤɫɢɦɚɥɶɧɚ ɬɚ ɫɟ�
ɪɟɞɧɶɨɪɿɱɧɚ� ɬɚ ɤɿɥɶɤɨɫɬɿ ɨɩɚɞɿɜ �ɫɭɦɚ 
ɨɩɚɞɿɜ ɿ ɤɿɥɶɤɿɫɬɶ ɞɧɿɜ ɡ ɨɩɚɞɚɦɢ�� ɨɬɪɢ�
ɦɚɧɢɯ ɡ ɨɮɿɰɿɣɧɨɝɨ ɚɪɯɿɜɭ ɩɨɝɨɞɢ� ɛɭɥɨ 
ɡɚɮɿɤɫɨɜɚɧɨ ɫɬɿɣɤɭ ɬɟɧɞɟɧɰɿɸ ɞɨ ɩɿɞɜɢ�
ɳɟɧɧɹ ɫɟɪɟɞɧɶɨɪɿɱɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɪɟɝɿ�
ɨɧɭ ɜɿɞ ��� �ɋ ɞɨ ��� �ɋ ɭ ���� ɬɚ ���� ɪ� 
ɜɿɞɩɨɜɿɞɧɨ� əɤ ɡɚɫɜɿɞɱɢɥɢ ɫɟɪɟɞɧɿ ɡɧɚ�
ɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɡɚ ɨɫɬɚɧɧɿ 
ɪɨɤɢ� ɜɨɧɚ ɤɨɥɢɜɚɥɚɫɹ ɜ ɦɟɠɚɯ ��� �ɋ±
���� �ɋ� ɩɪɢɱɨɦɭ ɦɚɤɫɢɦɭɦɭ ɞɨɫɹɝɥɚ ɜ 
���� ɪ� ɡɚ ɜɨɞɧɨɱɚɫ ɧɚɣɦɟɧɲɨʀ ɤɿɥɶɤɨɫɬɿ 
ɨɩɚɞɿɜ ɡɚ ɪɿɤ ���� ɦɦ�� Ɇɚɤɫɢɦɭɦ ɩɪɢ�
ɩɚɞɚɽ ɧɚ ���� ɿ ����� ɚ ɪɨɤɚɦɢ ɡ ɚɧɨɦɚɥɶ�
ɧɨ ɧɢɡɶɤɨɸ ɞɥɹ ɪɟɝɿɨɧɭ ɫɭɦɨɸ ɪɿɱɧɢɯ 
ɨɩɚɞɿɜ ɛɭɥɢ ���� ɿ ���� ɜɿɞɩɨɜɿɞɧɨ� 

ȼɢɹɜɥɟɧɨ� ɳɨ ɯɚɪɚɤɬɟɪɧɨɸ ɨɫɨɛɥɢ�
ɜɿɫɬɸ ɧɢɧɿɲɧɶɨɝɨ ɬɢɩɭ ɩɨɝɨɞɢ ɽ ɫɬɿɣɤɚ 
ɬɟɧɞɟɧɰɿɹ ɞɨ ɪɿɡɤɨɝɨ ɤɨɥɢɜɚɧɧɹ ɤɿɥɶɤɨɫ�
ɬɿ ɨɩɚɞɿɜ� Ɉɫɨɛɥɢɜɨ ɜɢɪɚɡɧɨ ɜɨɧɚ ɩɪɨ�
ɹɜɥɹɥɚɫɶ ɭɩɪɨɞɨɜɠ ɨɫɬɚɧɧɿɯ ɪɨɤɿɜ� ɋɟ�

ɪɟɞɧɹ ɤɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ ɡɚ  ɪɿɤ ɿ 
ɜɟɝɟɬɚɰɿɣɧɢɣ ɩɟɪɿɨɞ ����–���� ɪɪ� ɩɟɪɟ�
ɜɢɳɭɜɚɥɚ ɧɨɪɦɭ� ɚ ɭ ���� ɪ� ɜɢɪɿɡɧɹɥɚɫɹ 
ɪɿɡɤɢɦ ɞɟɮɿɰɢɬɨɦ ɚɬɦɨɫɮɟɪɧɨʀ ɜɨɥɨɝɢ� 
Ȼɚɝɚɬɨɪɿɱɧɚ ɧɨɪɦɚ ɫɟɪɟɞɧɶɨʀ ɬɟɦɩɟɪɚɬɭ�
ɪɢ ɩɨɜɿɬɪɹ ɡɚ ɪɿɤ ɭɤɪɚɣ ɦɚɥɨɡɦɿɧɧɚ� ɮɚɤ�
ɬɢɱɧɨ ɽ ɫɬɚɥɨɸ ɜɟɥɢɱɢɧɨɸ� ȼɿɞɯɢɥɟɧɧɹ 
ɜɿɞ ɧɨɪɦɢ ɫɥɭɝɭɽ ɞɨɤɚɡɨɦ ɤɚɪɞɢɧɚɥɶɧɢɯ 
ɡɦɿɧ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɭ ɿ ɩɨɜ¶ɹɡɭɽɬɶɫɹ ɡ 
ɩɨɬɟɩɥɿɧɧɹɦ ɤɥɿɦɚɬɭ �ɪɢɫɭɧɨɤ�� 

Ɂɚ ɧɚɜɟɞɟɧɢɦɢ ɞɚɧɢɦɢ� ɪɨɡɩɨɞɿɥ ɨɩɚ�
ɞɿɜ ɿ ɩɨɤɚɡɧɢɤɿɜ ɬɟɦɩɟɪɚɬɭɪɢ ɡɚ ɪɨɤɚɦɢ 
ɜɿɞɛɭɜɚɜɫɹ ɧɟɪɿɜɧɨɦɿɪɧɨ� ɩɪɢɱɨɦɭ ɧɚɣ�
ɤɪɢɬɢɱɧɿɲɿ ɡɧɚɱɟɧɧɹ ɞɥɹ ɪɟɝɿɨɧɭ ɰɟɣ ɩɨ�
ɤɚɡɧɢɤ ɧɚɛɭɜɚɜ ɭ ���� ɿ ���� ɪɨɤɚɯ� ɫɹɝ�
ɧɭɜɲɢ ɦɿɧɿɦɭɦɭ ��� ɭ ���� ɪɨɰɿ� ɐɿɥɤɨɦ 
ɥɨɝɿɱɧɨ� ɳɨ ɡɚ ɬɚɤɢɯ ɭɦɨɜ ɫɩɨɫɬɟɪɿɝɚɽɬɶ�
ɫɹ ɩɨɝɿɪɲɟɧɧɹ ɫɚɧɿɬɚɪɧɨɝɨ ɫɬɚɧɭ ɞɟɪɟɜɨ�
ɫɬɚɧɿɜ� ɬɚɤɨɠ ɿ ɡɚ ɭɱɚɫɬɿ ɜ¶ɹɡɚ� ɳɨ ɛɟɡ�
ɩɟɪɟɱɧɨ ɩɨɜ¶ɹɡɚɧɨ ɡ ɟɤɨɥɨɝɿɱɧɢɦɢ 
ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɪɨɫɥɢɧ ɡɝɚɞɚɧɨɝɨ ɪɨɞɭ� 
ɡɨɤɪɟɦɚ ʀɯɧɶɨɸ ɡɚɥɟɠɧɿɫɬɸ ɜɿɞ ɜɨɥɨɝɨɫ�
ɬɿ ɬɚ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɭ� 

Ɉɞɢɧ ɡ ɨɫɧɨɜɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɦɚɫɨɜɨ�
ɝɨ ɪɨɡɦɧɨɠɟɧɧɹ ɤɨɦɚɯ�ɤɫɢɥɨɮɚɝɿɜ ± ɰɟ 
ɩɨɤɚɡɧɢɤ ɟɧɟɪɝɿʀ ɪɨɡɦɧɨɠɟɧɧɹ� ɳɨ ɯɚɪɚɤ�
ɬɟɪɢɡɭɽ ɡɞɚɬɧɿɫɬɶ ɩɨɩɭɥɹɰɿʀ ɞɨ ɡɛɿɥɶɲɟɧ�
ɧɹ ɩɨɲɢɪɟɧɧɹ ɫɜɨɝɨ ɚɪɟɚɥɭ� ȿɧɟɪɝɿɸ 
ɪɨɡɦɧɨɠɟɧɧɹ ɪɨɡɪɚɯɨɜɭɸɬɶ ɹɤ ɫɩɿɜɜɿɞ�
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Рисунок. ȱɧɞɟɤɫ ɚɪɢɞɧɨɫɬɿ ɤɥɿɦɚɬɭ Ʉɢʀɜɫɶɤɨɝɨ ɉɨɥɿɫɫɹ
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ɇ. В. ɉуɡрɿɧа, М. ȱ. əɜɧɢɣ

ɧɨɲɟɧɧɹ ɤɨɪɨʀɞɧɨɝɨ ɩɪɢɪɨɫɬɭ ɬɚ ɤɨɪɨʀɞ�
ɧɨɝɨ ɡɚɩɚɫɭ ɞɥɹ ɩɨɩɭɥɹɰɿʀ ɡɚɝɚɥɨɦ� ɜɨɧɚ 
ɯɚɪɚɤɬɟɪɢɡɭɽ ɡɦɿɧɢ ɱɢɫɟɥɶɧɨɫɬɿ ɤɨɦɚɯ 
ɜɿɞ ɩɨɱɚɬɤɭ ɡɚɫɟɥɟɧɧɹ ɞɟɪɟɜ ɞɨ ɜɢɥɶɨɬɭ 
ɠɭɤɿɜ ɦɨɥɨɞɨɝɨ ɩɨɤɨɥɿɧɧɹ� ɬɨɛɬɨ ɡɚ ɩɟ�
ɪɿɨɞ ɪɨɡɜɢɬɤɭ ɤɨɦɚɯɢ ɜ ɞɟɪɟɜɿ �ɬɚɛɥ� ���  

Ɍɪɟɛɚ ɡɚɡɧɚɱɢɬɢ� ɳɨ ɭ ɪɚɡɿ� ɹɤɳɨ 
ɟɧɟɪɝɿɹ ɪɨɡɦɧɨɠɟɧɧɹ ɩɟɪɟɜɢɳɭɽ ��� ± 
ɨɫɟɪɟɞɨɤ ɦɚɬɢɦɟ ɬɟɧɞɟɧɰɿɸ ɞɨ ɩɨɲɢɪɟɧ�
ɧɹ� ɹɤɳɨ ɦɟɧɲɟ ɧɿɠ ��� ± ɞɨ ɡɦɟɧɲɟɧɧɹ 
ɫɜɨɽʀ ɩɥɨɳɿ� Ɂɚ ɧɚɜɟɞɟɧɢɦɢ ɞɚɧɢɦɢ�  
ɟɧɟɪɝɿɹ ɪɨɡɦɧɨɠɟɧɧɹ ɫɬɚɧɨɜɢɬɶ ɜɿɞ ��� 
ɞɨ ���� ɬɨɛɬɨ ɰɟ ɫɜɿɞɱɢɬɶ ɩɪɨ ɩɨɫɬɿɣɧɟ 
ɡɛɿɥɶɲɟɧɧɹ ɚɪɟɚɥɭ ɩɨɲɢɪɟɧɧɹ ɡɚɛɨɥɨɧ�
ɧɢɤɿɜ� Ɍɨɠ ɡɪɨɡɭɦɿɥɨ� ɳɨ ɩɨɤɚɡɧɢɤ ɟɧɟɪ�
ɝɿʀ ɪɨɡɦɧɨɠɟɧɧɹ ɡɚɛɨɥɨɧɧɢɤɿɜ ɩɨɜ¶ɹɡɚɧɢɣ 
ɿɡ ɩɨɤɚɡɧɢɤɨɦ ɚɪɢɞɧɨɫɬɿ ɤɥɿɦɚɬɭ� ɿ ɬɨɦɭ 
ɦɨɠɥɢɜɢɣ ɜɢɫɧɨɜɨɤ� ɳɨ ɿɫɧɭɽ ɜɢɫɨɤɚ 
ɣɦɨɜɿɪɧɿɫɬɶ ɜɢɧɢɤɧɟɧɧɹ ɧɨɜɢɯ ɨɫɟɪɟɞɤɿɜ 
ɭɫɢɯɚɧɧɹ ɜ¶ɹɡɨɜɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ ɭ ɦɚɣ�
ɛɭɬɧɶɨɦɭ� Ɂɚ ɚɧɚɥɿɡɨɦ ɡɦɿɧɢ ɩɨɤɚɡɧɢɤɿɜ 
ɩɨɩɭɥɹɰɿʀ ɡɚ ɮɚɡɚɦɢ ɪɨɡɜɢɬɤɭ ɨɫɟɪɟɞɤɿɜ 
ɞɨɫɥɿɞɠɭɜɚɧɿ ɧɚɫɚɞɠɟɧɧɹ ɭ ɞɢɧɚɦɿɰɿ ɡ 
���� ɞɨ ���� ɪ� ɩɟɪɟɛɭɜɚɥɢ ɭ ɫɬɚɧɿ ɪɨɡ�
ɫɿɸɜɚɧɧɹ ɚɛɨ ɬɚɤ ɡɜɚɧɨʀ ɤɪɢɡɢ� ɚ ɩɨɱɢ�
ɧɚɸɱɢ ɡ ���� ɪ� ±  ɭ ɫɬɚɧɿ ɜɥɚɫɧɟ ɫɩɚɥɚ�
ɯɭ ɨɫɟɪɟɞɤɭ� 

ɓɨɪɿɱɧɿ ɡɦɿɧɢ ɱɢɫɟɥɶɧɨɫɬɿ ɡɚɛɨɥɨɧ�
ɧɢɤɿɜ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɡɚɥɟɠɚɬɶ ɜɿɞ ɩɨ�

ɝɨɞɧɢɯ ɭɦɨɜ� ɇɚɣɛɿɥɶɲɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɜ¶ɹɡɨɜɢɯ ɡɚɛɨɥɨɧɧɢɤɿɜ ɦɚɸɬɶ ɭɦɨɜɢ ɩɟ�
ɪɟɡɢɦɿɜɥɿ ɬɚ ɫɭɦɚ ɩɨɡɢɬɢɜɧɢɯ ɬɟɦɩɟɪɚ�
ɬɭɪ �ɿɡ ɬɪɚɜɧɹ ɞɨ ɤɿɧɰɹ ɥɢɩɧɹ ± ɜ ɩɟɪɿɨɞ 
ɜɢɥɶɨɬɭ ɠɭɤɿɜ ɩɿɫɥɹ ɡɢɦɿɜɥɿ ɦɨɥɨɞɨɝɨ 
ɩɨɤɨɥɿɧɧɹ� ɩɿɞ ɱɚɫ ɩɟɪɿɨɞɭ ɿɧɬɟɧɫɢɜɧɨɝɨ 
ɥɶɨɬɭ ɠɭɤɿɜ� ɞɨɞɚɬɤɨɜɨɝɨ ɠɢɜɥɟɧɧɹ ɿ ɡɚ�
ɫɟɥɟɧɧɹ ɞɟɪɟɜ�� ɍ ɫɩɟɤɨɬɧɟ ɥɿɬɨ ɡɚɛɨɥɨɧ�
ɧɢɤɢ ɜɫɬɢɝɚɸɬɶ ɩɪɨɣɬɢ ɪɨɡɜɢɬɨɤ ɩɨɜɧɿɫ�
ɬɸ ɿ ɣɞɭɬɶ ɧɚ ɡɢɦɿɜɥɸ ɭ ɮɚɡɿ ɦɨɥɨɞɨɝɨ 
ɠɭɤɚ �ɿɦɚɝɨ�� ɐɟ� ɫɜɨɽɸ ɱɟɪɝɨɸ� ɡɛɿɥɶ�
ɲɭɽ ɠɢɬɬɽɡɞɚɬɧɿɫɬɶ ɡɚɛɨɥɨɧɧɢɤɿɜ ɩɿɞ ɱɚɫ 
ɡɢɦɿɜɥɿ ɬɚ ɜɢɥɶɨɬɭ ɧɚɜɟɫɧɿ ɧɚɫɬɭɩɧɨɝɨ 
ɪɨɤɭ� Ɍɚɤɚ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɩɿɞɬɜɟɪɞɠɭɽɬɶ�
ɫɹ ɿ ɩɪɨɜɟɞɟɧɢɦɢ ɫɩɨɫɬɟɪɟɠɟɧɧɹɦɢ� Ɂɨ�
ɤɪɟɦɚ ɡɚ ɧɟɫɬɚɱɿ ɚɛɨ ɡɧɢɠɟɧɧɹ ɤɿɥɶɤɨɫɬɿ 
ɨɩɚɞɿɜ ɫɬɨɫɬɟɪɿɝɚɽɬɶɫɹ ɬɟɧɞɟɧɰɿɹ ɞɨ ɩɿɞ�
ɜɢɳɟɧɧɹ ɟɧɟɪɝɿʀ ɪɨɡɦɧɨɠɟɧɧɹ ɡɚɛɨɥɨɧ�
ɧɢɤɿɜ� ɳɨ ɱɿɬɤɨ ɩɪɨɫɬɟɠɭɽɬɶɫɹ ɡɚ ɩɨɤɚɡ�
ɧɢɤɚɦɢ �����  ���� ɿ �  ɨ ɫɨɛɥɢɜɨ� 
ɩɨɫɭɲɥɢɜɨɝɨ ɞɥɹ ɪɟɝɿɨɧɭ ���� ɪ�� ɹɤɿ 
ɜɿɞɩɨɜɿɞɧɨ ɫɬɚɧɨɜɥɹɬɶ ���� ��� ɿ ���� 

ȼɢɞɨɜɢɣ ɫɤɥɚɞ ɤɨɪɨʀɞɿɜ ɧɚ ɜ¶ɹɡɿ ɩɪɟɞ�
ɫɬɚɜɥɟɧɢɣ ɨɫɟɪɟɞɤɚɦɢ ɦɚɫɨɜɨɝɨ ɪɨɡɦɧɨ�
ɠɟɧɧɹ 6FRO\WXV PXOWLVWULDWXV 0DUVK�� 
6� S\JPDHXV )� ɬɚ 6� VFRO\WXV )� Ⱦɥɹ ɜɢ�
ɹɜɥɟɧɧɹ ɜɢɞɨɜɨɝɨ ɫɤɥɚɞɭ ɿ ɩɟɪɫɩɟɤɬɢɜ 
ɪɨɡɦɧɨɠɟɧɧɹ ɫɬɨɜɛɭɪɨɜɢɯ ɲɤɿɞɧɢɤɿɜ ɧɚ 
ɬɢɩɨɜɢɯ ɩɪɨɛɧɢɯ ɩɥɨɳɚɯ ɩɪɨɜɟɞɟɧɨ ɚɧɚ�

1. Залежність енергії розмноження популяції стовбурових шкідників  
від середньої температури, кількості опадів та індексу аридності

Ɋɿɤ ɋɟɪɟɞɧɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɿɬɪɹ� � ɋ

Ʉɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ�
ɦɦ ȱɧɞɟɤɫ ɚɪɢɞɧɨɫɬɿ ȿɧɟɪɝɿɹ ɪɨɡɦɧɨ�

ɠɟɧɧɹ ɩɨɩɭɥɹɰɿʀ
2004 ��� ��� ��� ���
2005 ��� ��� ��� ���
���� ��� ��� ��� ���
���� ��� 558 ��� ���
2008 ��� ��� ��� ���
���� ��� ��� ��� ���
2010 ��� ��� ��� ���
2011 ��� ��� ��� ���
2012 ��� ��� ��� ���
2013 ��� ��� ��� ���
2014 ��� 528 ��� ���
2015 ���� 442 ��� ���
���� ��� ��� ��� ���
���� ��� ��� ��� ���
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ɥɿɡ ɦɨɞɟɥɶɧɢɯ ɞɟɪɟɜ� ɞɟ ɡ ɰɿɽɸ ɦɟɬɨɸ 
ɜɢɤɨɪɢɫɬɚɧɨ ɜɿɬɪɨɜɚɥɶɧɿ ɬɚ ɫɭɯɨɫɬɿɣɧɿ 
ɞɟɪɟɜɚ �ɬɚɛɥ� ��� 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɨɪɿɜɧɸɜɚɥɢ ɡ 
ɬɚɛɥɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ� ɡɚ ɹɤɢɦɢ ɿ ɜɢ�
ɡɧɚɱɚɥɢ ɫɬɭɩɟɧɿ ɡɚɫɟɥɟɧɧɹ ɞɟɪɟɜ ɧɚ ɩɪɨ�
ɛɧɢɯ ɩɥɨɳɚɯ �0R]ROHYVND\D HW DO�� ������ 

ɑɚɫɬɨɬɚ ɬɪɚɩɥɹɧɧɹ ɜɢɞɿɜ ɡɚɛɨɥɨɧɧɢ�
ɤɿɜ ɫɬɚɧɨɜɢɬɶ� ɜ¶ɹɡɨɜɨɝɨ ± ���� �� ɩɿɝ�
ɦɟɹ ± ���� � ɿ ɪɭɣɧɿɜɧɢɤɚ ± ���� ��  
ȼɢɜɱɟɧɧɹ ɞɨɞɚɬɤɨɜɨɝɨ ɠɢɜɥɟɧɧɹ ɡɚɛɨ�
ɥɨɧɧɢɤɚ ɭ ɤɪɨɧɚɯ ɩɨɤɚɡɚɥɨ� ɳɨ ɜɨɧɢ ɿɧ�
ɬɟɧɫɢɜɧɨ ɭɲɤɨɞɠɭɸɬɶ ɨɞɧɨɪɿɱɧɿ ɬɚ ɞɜɨ�
ɪɿɱɧɿ ɩɚɝɨɧɢ� əɤ ɭɠɟ ɡɚɡɧɚɱɟɧɨ� ɭ 
ɫɩɟɤɨɬɧɟ ɥɿɬɨ ɡɚɛɨɥɨɧɧɢɤɢ ɜɫɬɢɝɚɸɬɶ 
ɩɪɨɣɬɢ ɪɨɡɜɢɬɨɤ ɩɨɜɧɿɫɬɸ ɿ ɣɞɭɬɶ ɧɚ ɡɢ�
ɦɿɜɥɸ ɭ ɮɚɡɿ ɦɨɥɨɞɨɝɨ ɠɭɤɚ� ɳɨ ɫɜɨɽɸ 
ɱɟɪɝɨɸ ɩɨɫɢɥɸɽ ʀɯɧɸ ɠɢɬɬɽɡɞɚɬɧɿɫɬɶ ɩɿɞ 
ɱɚɫ ɡɢɦɿɜɥɿ ɣ ɜɢɥɶɨɬɭ ɧɚɜɟɫɧɿ ɧɚɫɬɭɩɧɨ�
ɝɨ ɪɨɤɭ� ɇɚɩɪɢɤɥɚɞ� ɭ ɜɟɫɧɹɧɨ�ɥɿɬɧɿ ɩɟ�
ɪɿɨɞɢ ���� ɿ ���� ɪɪ� ɡ ɤɜɿɬɧɹ ɞɨ ɜɟɪɟɫɧɹ 
ɡɚɮɿɤɫɨɜɚɧɨ ɩɟɪɟɜɢɳɟɧɧɹ ɛɚɝɚɬɨɪɿɱɧɢɯ 
ɡɧɚɱɟɧɶ ɫɟɪɟɞɧɶɨɦɿɫɹɱɧɢɯ ɬɟɦɩɟɪɚɬɭɪ� 
ɳɨ ɩɪɢɡɜɟɥɨ ɞɨ ɜɢɥɶɨɬɭ ɞɪɭɝɨɝɨ ɩɨɤɨ�
ɥɿɧɧɹ ɡɚɛɨɥɨɧɧɢɤɿɜ ɧɚ ɩɨɱɚɬɤɭ ɫɟɪɩɧɹ ɜ 
ɰɿ ɪɨɤɢ� Ɂɚ ɭɦɨɜ ɞɨɞɚɬɤɨɜɨɝɨ ɠɢɜɥɟɧɧɹ 
ɧɚ ɬɨɧɤɢɯ ɝɿɥɤɚɯ ɡɚɛɨɥɨɧɧɢɤɢ ɧɟ ɦɨɠɭɬɶ 
ɞɨɫɬɚɜɢɬɢ ɿɧɮɟɤɰɿɸ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ 
ɨɫɧɨɜɧɿ ɩɪɨɜɿɞɧɿ ɤɚɧɚɥɢ� ɉɪɢ ɰɶɨɦɭ� ɡɚ 
ɩɪɨɜɟɞɟɧɢɦɢ ɫɩɨɫɬɟɪɟɠɟɧɧɹɦɢ� ɡɚɪɚɠɚ�
ɽɬɶɫɹ ɦɟɧɲɟ ɧɿɠ �� � ɝɿɥɨɤ� ȱɧɬɟɧɫɢɜɧɿ�
ɲɟ ɿɧɮɿɤɭɸɬɶɫɹ ɥɢɫɬɤɨɜɿ ɪɭɛɰɿ ɧɚ ɬɨɧɤɢɯ 
ɝɿɥɤɚɯ� ɤɭɞɢ ɬɚɤɨɠ ɱɚɫɬɨ ɜɬɨɱɭɸɬɶɫɹ ɡɚ�

ɛɨɥɨɧɧɢɤɢ ɩɿɞ ɱɚɫ ɞɨɞɚɬɤɨɜɨɝɨ ɠɢɜɥɟɧ�
ɧɹ� Ɋɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɭɦɨɜ ɿ ɟɤɨɥɨɝɿɱɧɚ 
ɩɥɚɫɬɢɱɧɿɫɬɶ ɡɚɛɨɥɨɧɧɢɤɿɜ ɡɚɛɟɡɩɟɱɭɸɬɶ 
ɩɨɫɬɿɣɧɭ ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɧɚɫɚɞɠɟɧɧɹɯ ɩɟ�
ɪɟɧɨɫɧɢɤɿɜ ɿɧɮɟɤɰɿʀ� ɹɤɿ ɩɪɨɯɨɞɹɬɶ ɞɨ�
ɞɚɬɤɨɜɟ ɠɢɜɥɟɧɧɹ� ɉɪɢɱɨɦɭ ɥɿɬ ɨɫɧɨɜɧɨʀ 
ɦɚɫɢ ɠɭɤɿɜ ɫɢɧɯɪɨɧɿɡɨɜɚɧɢɣ ɿɡ ɩɟɪɿɨɞɨɦ 
ɧɚɣɛɿɥɶɲɨʀ ɫɩɪɢɣɧɹɬɥɢɜɨɫɬɿ ɜ¶ɹɡɿɜ ± ɤɿ�
ɧɟɰɶ ɬɪɚɜɧɹ ± ɱɟɪɜɟɧɶ� ɤɨɥɢ ɫɨɤɨɪɭɯ 
ɫɩɪɢɹɽ ɲɜɢɞɤɨɦɭ ɪɨɡɧɟɫɟɧɧɸ ɫɩɨɪ ɡɛɭɞ�
ɧɢɤɚ ɜɫɟɪɟɞɢɧɿ ɞɟɪɟɜɚ� Ɂɚ ɧɚɜɟɞɟɧɢɦɢ 
ɞɚɧɢɦɢ� ɨɫɟɪɟɞɤɢ ɫɬɨɜɛɭɪɨɜɢɯ ɲɤɿɞɧɢ�
ɤɿɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨɤɢɦ� ɫɟɪɟɞɧɿɦ 
ɿ ɧɢɡɶɤɢɦ ɫɬɭɩɟɧɟɦ ɡɚɫɟɥɟɧɧɹ ɞɟɪɟɜ� Ⱦɥɹ 
ɜɢɹɜɥɟɧɧɹ ɜɢɞɨɜɨɝɨ ɫɤɥɚɞɭ ɬɚ ɩɟɪɫɩɟɤ�
ɬɢɜ ɪɨɡɦɧɨɠɟɧɧɹ ɫɬɨɜɛɭɪɨɜɢɯ ɲɤɿɞɧɢɤɿɜ 
ɧɚ ɬɢɩɨɜɢɯ ɩɪɨɛɧɢɯ ɩɥɨɳɚɯ ɛɭɥɨ ɩɪɨ�
ɜɟɞɟɧɨ ɚɧɚɥɿɡ ɦɨɞɟɥɶɧɢɯ ɞɟɪɟɜ� ɉɿɞ ɱɚɫ 
ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɜɢɹɜɥɟɧɨ ɨɫɟɪɟɞ�
ɤɢ ɩɨɫɟɥɟɧɧɹ ɬɚɤɢɯ ɜɢɞɿɜ ɡɚɛɨɥɨɧɧɢɤɿɜ� 
6FRO\WXV VFRO\WXV� 6� PXOWLVWULDWXV ɬɚ 
6� S\JPDHXV�

Ⱦɥɹ ɤɨɠɧɨʀ ɮɚɡɢ ɪɨɡɜɢɬɤɭ ɨɫɟɪɟɞɤɿɜ 
ɦɚɫɨɜɨɝɨ ɪɨɡɦɧɨɠɟɧɧɹ ɯɚɪɚɤɬɟɪɧɿ ɫɜɨʀ 
ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɫɬɚɧɭ ɩɨɩɭɥɹɰɿʀ ɤɨ�
ɦɚɯ ɿ ɞɟɪɟɜɨɫɬɚɧɭ� ȼɫɬɚɧɨɜɥɟɧɨ ɬɿɫɧɢɣ 
ɡɜ¶ɹɡɨɤ ɩɨɲɢɪɟɧɧɹ ɝɪɚɮɿɨɡɭ ɡ ɨɫɟɪɟɞɤɚ�
ɦɢ ɪɨɡɦɧɨɠɟɧɧɹ ɬɚ ɩɨɲɢɪɟɧɧɹ ɫɬɨɜɛɭ�
ɪɨɜɢɯ ɲɤɿɞɧɢɤɿɜ� ɨɫɤɿɥɶɤɢ ɝɪɢɛɢ� ɹɤɢɦɢ 
ɤɨɪɨʀɞɢ ɿɧɮɿɤɭɸɬɶ ɞɟɪɟɜɚ� ɞɨɩɨɦɚɝɚɸɬɶ 
ʀɯɧɿɦ ɥɢɱɢɧɤɚɦ ɩɟɪɟɬɪɚɜɥɸɜɚɬɢ ɞɟɪɟɜɢ�
ɧɭ ɿ ɬɨɦɭ ɩɟɪɟɛɭɜɚɸɬɶ ɭ ɜɡɚɽɦɨɩɨɜ¶ɹ�
ɡɚɧɨɦɭ ɫɢɦɛɿɨɡɿ� Ɂɨɤɪɟɦɚ� ɩɪɢ ɞɨɫɥɿ�

2. Ступені заселення дерев стовбуровими шкідниками

ɋɤɥɚɞ ɞɟɪɟɜɨɫɬɚɧɭ
ȼɢɞ 

ɡɚɛɨɥɨɧɧɢɤ ɪɭɣɧɿɜɧɢɤ 
6FRO\WXV VFRO\WXV

ɡɚɛɨɥɨɧɧɢɤ ɜ¶ɹɡɨɜɢɣ 
6FRO\WXV PXOWLVWULDWXV

ɡɚɛɨɥɨɧɧɢɤ ɩɿɝɦɟɣ 
6FRO\WXV S\JPDHXV

�Ȼɪɫ�Ⱦɡ�ȼɥɱ ������� ɜɢɫɨɤɢɣ ������� ɜɢɫɨɤɢɣ ������� ɜɢɫɨɤɢɣ
�Ȼɩ�Ɉɫ�Ȼɪɫ�ɋɡ�Ⱥɤɛ ������� ɧɢɡɶɤɢɣ ������� ɧɢɡɶɤɢɣ ������� ɫɟɪɟɞɧɿɣ
�Ⱦɡ�Ɍɛ�Ȼɪɫ�Ȼɩ ������� ɫɟɪɟɞɧɿɣ ������� ɫɟɪɟɞɧɿɣ ������� ɜɢɫɨɤɢɣ
�ȼɪɛ�Ȼɪɫ ± ± ± ± ������� ɧɢɡɶɤɢɣ
�ɋɡ�Ⱦɡ�Ȼɪɫ ± ± ������� ɧɢɡɶɤɢɣ ± ±
�Ȼɩ�Ȼɪɫ�ɋɡ�Ⱦɡ�Ɉɫ ������� ɫɟɪɟɞɧɿɣ ������� ɫɟɪɟɞɧɿɣ ± ±
�Ⱦɡ�ɛɩ�Ȼɪɫ�Ɉɫ ± ± ± ± ������� ɜɢɫɨɤɢɣ
�Ⱦɡ�Ȼɪɫ�Ȼɩ ������� ɫɟɪɟɞɧɿɣ ������� ɧɢɡɶɤɢɣ ± ±
�Ɉɫ�Ȼɪɫ ������� ɧɢɡɶɤɢɣ ������� ɧɢɡɶɤɢɣ ± ±
�Ⱦɡ�Ȼɪɫ�Ȼɩ�ɋɡ ������� ɫɟɪɟɞɧɿɣ ������� ɧɢɡɶɤɢɣ ������� ɫɟɪɟɞɧɿɣ
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ɞɠɟɧɧɿ ɦɨɞɟɥɶɧɢɯ ɞɟɪɟɜ ɿɡ ɩɨɱɚɬɤɨɜɨɸ 
ɫɬɚɞɿɽɸ ɜɫɢɯɚɧɧɹ ɜɢɹɜɥɟɧɨ ɦɚɬɨɱɧɿ ɣ 
ɥɢɱɢɧɤɨɜɿ ɯɨɞɢ ɡɝɚɞɚɧɢɯ ɫɬɨɜɛɭɪɨɜɢɯ 
ɲɤɿɞɧɢɤɿɜ� ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨ�
ɤɨɸ ɳɿɥɶɧɿɫɬɸ ɡɚɫɟɥɟɧɧɹ� ɬɚ  ɜɫɬɚɧɨɜɥɟ�
ɧɨ ɞɨɫɢɬɶ ɜɢɫɨɤɭ ɤɿɥɶɤɿɫɬɶ ɦɨɥɨɞɢɯ ɨɫɨ�
ɛɢɧ� ɳɨ ɜɢɥɿɬɚɸɬɶ ɿɡ ɜɢɯɿɞɧɢɯ ɥɶɨɬɧɢɯ 
ɨɬɜɨɪɿɜ ɭ ɤɨɪɿ� Ɂ¶ɹɫɨɜɚɧɨ� ɳɨ ɞɥɹ 
6� S\JPDHXV ɰɟ ɫɬɚɧɨɜɢɬɶ ɭ ɫɟɪɟɞɧɶɨɦɭ 
�� ɨɫɨɛɢɧɢ ɧɚ � ɞɦ2� ɞɥɹ 6� PXOWLVWULDWXV ± 
� ɨɫɨɛɢɧɢ ɜɿɞɩɨɜɿɞɧɨ� ɳɨ ɽ ɨɡɧɚɤɨɸ ɧɟ�
ɡɜɨɪɨɬɧɨɝɨ ɩɚɬɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɞɥɹ 
ɡɚɫɟɥɟɧɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ� Ʉɨɟɮɿɰɿɽɧɬ 
ɟɧɟɪɝɿʀ ɪɨɡɦɧɨɠɟɧɧɹ ɞɥɹ ɡɝɚɞɚɧɢɯ ɜɢ�
ɞɿɜ ɲɤɿɞɧɢɤɿɜ ɫɬɚɧɨɜɢɬɶ ɭ ɫɟɪɟɞɧɶɨɦɭ 
���� ɳɨ ɜɿɞɩɨɜɿɞɚɽ ȱȱ ɮɚɡɿ ɫɩɚɥɚɯɭ �ɜɥɚɫ�
ɧɟ ɫɩɚɥɚɯ� ɬɨɛɬɨ ɩɟɪɿɨɞ� ɹɤɢɣ ɯɚɪɚɤɬɟɪɢ�
ɡɭɽɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ 
ɪɨɡɜɢɬɤɭ ɩɨɩɭɥɹɰɿʀ��  ɉɨɪɭɲɟɧɧɹ ɫɬɿɣ�
ɤɨɫɬɿ ɧɚɫɚɞɠɟɧɶ ɱɚɫɬɨ ɜɿɞɛɭɜɚɽɬɶɫɹ ɩɿɞ 
ɜɩɥɢɜɨɦ ɤɿɥɶɤɨɯ ɱɢɧɧɢɤɿɜ ɬɚ ɜɡɚɽɦɨɞɿʀ 
ɱɢɫɥɟɧɧɢɯ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɝɟɬɟɪɨɤɨɦɩɥɟɤ�
ɫɭ ɥɿɫɨɜɢɯ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ� ɳɨ ɬɪɨɮɿɱ�
ɧɨ ɿ ɬɨɩɿɱɧɨ ɩɨɜ¶ɹɡɚɧɿ ɡ ɧɢɦɢ� ɍ ɬɚɤɨɦɭ 
ɜɢɩɚɞɤɭ ɧɟ ɡɚɜɠɞɢ ɛɭɜɚɽ ɩɪɨɫɬɨ ɜɢɞɿɥɢ�
ɬɢ ɧɚɣɜɚɠɥɢɜɿɲɿ ɡ ɧɢɯ ɚɛɨ ɜɫɬɚɧɨɜɢɬɢ 
ʀɯ ɩɪɿɨɪɢɬɟɬɧɿɫɬɶ� ɍ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɧɚ�
ɫɚɞɠɟɧɧɹɯ ɦɚɽ ɦɿɫɰɟ ɞɭɠɟ ɫɩɪɢɹɬɥɢɜɚ 
ɤɨɦɛɿɧɚɰɿɹ ɱɢɧɧɢɤɿɜ ɞɥɹ ɪɨɡɜɢɬɤɭ ɝɨɥ�
ɥɚɧɞɫɶɤɨʀ ɯɜɨɪɨɛɢ� ɧɚɹɜɧɿɫɬɶ ɩɨɬɭɠɧɨɝɨ 
ɿɧɮɟɤɰɿɣɧɨɝɨ ɮɨɧɭ� ɜɢɫɨɤɚ ɱɢɫɟɥɶɧɿɫɬɶ 
ɜ¶ɹɡɨɜɢɯ ɡɚɛɨɥɨɧɧɢɤɿɜ ± ɧɚɣɛɿɥɶɲ ɧɟɛɟɡ�
ɩɟɱɧɢɯ ɩɟɪɟɧɨɫɧɢɤɿɜ ɡɚɯɜɨɪɸɜɚɧɧɹ� ɜɟ�
ɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɞɟɪɟɜ ɧɚɣɛɿɥɶɲ ɱɭɬɥɢɜɨɝɨ 
ɜɿɤɭ� ɡɚɪɚɠɟɧɧɹ ɩɨɪɨɫɥɿ� ɡɧɚɱɧɚ ɝɭɫɬɨɬɚ 
ɞɟɹɤɢɯ ɤɭɪɬɢɧ� ɹɤɚ ɪɨɛɢɬɶ ɦɨɠɥɢɜɢɦ 
ɩɟɪɟɞɚɧɧɹ ɿɧɮɟɤɰɿʀ ɱɟɪɟɡ ɤɨɪɟɧɿ� ɍɧɚɫɥɿ�
ɞɨɤ ɫɬɚɥɨɫɹ ɫɬɪɢɛɤɨɩɨɞɿɛɧɟ ɧɚɪɨɫɬɚɧɧɹ 
ɬɟɦɩɿɜ ɜɫɢɯɚɧɧɹ ɦɚɣɠɟ ɧɚ ɜɫɿɯ ɞɿɥɹɧɤɚɯ 
ɜ¶ɹɡɨɜɢɯ ɞɟɪɟɜɨɫɬɚɧɿɜ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ʀɯ�
ɧɶɨɝɨ ɜɿɤɭ� ɣ ɭ ɦɨɥɨɞɢɯ ɩɨɫɚɞɤɚɯ ɬɚɤɨɠ� 

ɞɟ ɯɜɨɪɨɛɚ ɩɟɪɟɛɿɝɚɽ ɜ ɝɨɫɬɪɿɣ ɮɨɪɦɿ ɣ 
ɪɿɜɟɧɶ ɭɪɚɠɟɧɨɫɬɿ ɞɟɪɟɜ ɫɹɝɚɽ �� �� Ɋɟ�
ɲɬɚ ɨɫɟɪɟɞɤɿɜ ɝɪɚɮɿɨɡɭ ɩɟɪɟɛɭɜɚɸɬɶ ɧɚ 
ɛɿɥɶɲ ɪɚɧɧɿɯ ɫɬɚɞɿɹɯ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɧɚɤɨɩɢɱɟɧɧɹɦ ɪɿɜɧɹ ɿɧɮɟɤɰɿʀ ɬɚ ɡɪɨɫɬɚɧ�
ɧɹɦ ɱɢɫɟɥɶɧɨɫɬɿ ʀʀ ɩɟɪɟɧɨɫɧɢɤɿɜ�  

ɍ ɩɪɨɰɟɫɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɨɡɪɚɯɨɜɚɧɨ 
ɱɚɫɬɨɬɭ ɬɪɚɩɥɹɧɧɹ ɜɢɞɿɜ ɡɚɛɨɥɨɧɧɢɤɿɜ ɭ 
ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧɚɯ ɜ¶ɹɡɨɜɢɯ ɧɚ ɩɪɨɛɧɢɯ 
ɩɥɨɳɚɯ �ɬɚɛɥ� ���

ȼɫɬɚɧɨɜɥɟɧɨ� ɳɨ ɧɚɣɱɚɫɬɿɲɟ ɜ ɨɫɟ�
ɪɟɞɤɚɯ ɝɨɥɥɚɧɞɫɶɤɨʀ ɯɜɨɪɨɛɢ ɜ¶ɹɡɨɜɢɯ 
ɬɪɚɩɥɹɽɬɶɫɹ ɡɚɛɨɥɨɧɧɢɤ ɜ¶ɹɡɨɜɢɣ 
6� PXOWLVWULDWXV� ɩɪɨɬɟ ɣɨɝɨ ɩɨɩɭɥɹɰɿʀ  
ɮɨɪɦɭɸɬɶ ɨɫɟɪɟɞɤɢ� ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ�
ɫɹ ɫɟɪɟɞɧɿɦ ɿ ɧɢɡɶɤɢɦ ɫɬɭɩɟɧɟɦ ɡɚɫɟɥɟɧ�
ɧɹ ɞɟɪɟɜ� ɐɟ ɜɤɚɡɭɽ ɧɚ ɯɪɨɧɿɱɧɿɫɬɶ ɨɫɟ�
ɪɟɞɤɿɜ� ɹɤɢɦ ɩɪɢɬɚɦɚɧɧɿ ɬɪɢɜɚɥɢɣ 
ɩɟɪɿɨɞ ɿɫɧɭɜɚɧɧɹ� ɧɟɜɢɫɨɤɢɣ� ɯɨɱɚ ɣ ɩɿɞ�
ɜɢɳɟɧɢɣ �ɩɨɪɿɜɧɹɧɨ ɡɿ ɡɞɨɪɨɜɢɦɢ ɧɚɫɚ�
ɞɠɟɧɧɹɦɢ�� ɪɿɜɟɧɶ ɱɢɫɟɥɶɧɨɫɬɿ ɤɨɦɚɯ ɿ 
ɪɨɡɦɿɪ ɩɨɬɨɱɧɨɝɨ ɜɿɞɩɚɞɭ� ȿɩɿɡɨɞɢɱɧɿ 
ɨɫɟɪɟɞɤɢ� ɚɛɨ ɨɫɟɪɟɞɤɢ ɦɚɫɨɜɨɝɨ ɪɨɡ�
ɦɧɨɠɟɧɧɹ� ɞɟ ɛɭɥɨ ɡɚɤɥɚɞɟɧɨ ɩɪɨɛɧɿ ɩɥɨ�
ɳɿ ʋ �� � ɿ � ɡ ɩɟɪɟɜɚɝɨɸ ɭ ɩɨɩɭɥɹɰɿʀ  
6FRO\WXV S\JPDHXV� ɜɢɪɿɡɧɹɸɬɶɫɹ ɩɨɪɿɜ�
ɧɹɧɨ ɤɨɪɨɬɤɢɦ ��±� ɪɨɤɿɜ� ɩɟɪɿɨɞɨɦ ɪɨɡ�
ɜɢɬɤɭ� ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɱɢɫɟɥɶɧɨɫɬɿ ɣ 
ɪɨɡɦɿɪɨɦ ɩɨɬɨɱɧɨɝɨ ɜɿɞɩɚɞɭ� ȼ ɨɛɨɯ ɜɢ�
ɩɚɞɤɚɯ ɦɨɠɥɢɜɿ ɡɜɨɪɨɬɧɿ ɬɚ ɧɟɡɜɨɪɨɬɧɿ 
ɪɟɚɤɰɿʀ ɞɟɪɟɜɨɫɬɚɧɿɜ� ɯɨɱɚ ɜ ɞɪɭɝɨɦɭ� ɡɚ 
ɭɦɨɜ ɦɚɫɨɜɢɯ ɪɨɡɦɧɨɠɟɧɶ� ɧɚɣɱɚɫɬɿɲɟ 
ɜɿɞɛɭɜɚɽɬɶɫɹ ɩɨɜɧɟ ɪɭɣɧɭɜɚɧɧɹ ɧɚɫɚ�
ɞɠɟɧɧɹ� 

ɉɿɞ ɱɚɫ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ 
ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɜɫɬɚɧɨɜɥɟɧɨ ɡɚ�
ɥɟɠɧɿɫɬɶ ɦɿɠ ɤɥɿɦɚɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚ�
ɦɢ ɬɚ ɟɧɟɪɝɿɽɸ ɪɨɡɦɧɨɠɟɧɧɹ ɤɨɪɨʀɞɿɜ 
�ɬɚɛɥ� ���

ɍ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɩɟɪɟɜɿ�
ɪɹɥɢ ɧɚɹɜɧɿɫɬɶ ɿ ɬɿɫɧɨɬɭ ɡɜ¶ɹɡɤɭ ɦɿɠ ɫɟ�

3. Частота трапляння заболонників на пробних площах

ȼɢɞ
ɑɚɫɬɨɬɚ ɬɪɚɩɥɹɧɧɹ ɜɢɞɿɜ ɧɚ ɩɪɨɛɧɢɯ ɩɥɨɳɚɯ� �

1 2 3 4 5 � � 8 � 10
6FRO\WXV VFRO\WXV ����� ����� ± ± ± ���� ± ���� ���� ±
6FRO\WXV PXOWLVWULDWXV ����� ���� ����� ���� ����� ± ± ���� ���� ����
6FRO\WXV S\JPDHXV ����� ����� ����� ���� ± ± ����� ± ± �����
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ɪɟɞɧɶɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ� ɤɿɥɶɤɿɫɬɸ ɨɩɚɞɿɜ 
ɬɚ ɿɧɞɟɤɫɨɦ ɚɪɢɞɧɨɫɬɿ� ɟɧɟɪɝɿɽɸ ɪɨɡɦɧɨ�
ɠɟɧɧɹ� əɤ ɜɢɹɜɢɥɨɫɹ� ɦɚɣɠɟ ɜɫɿ ɞɨɫɥɿ�
ɞɠɭɜɚɧɿ  ɩɨɤɚɡɧɢɤɢ ɦɚɸɬɶ ɬɿɫɧɢɣ ɤɨɪɟ�
ɥɹɰɿɣɧɢɣ ɡɜ¶ɹɡɨɤ ɿɡ ɪɿɜɧɟɦ ɡɧɚɱɭɳɨɫɬɿ 
����� ɐɟ ɨɡɧɚɱɚɽ� ɳɨ ɜ ɫɟɪɟɞɧɶɨɦɭ ɥɢɲɟ 
ɜ � � ɜɢɩɚɞɤɿɜ ɦɨɠɥɢɜɚ ɩɨɦɢɥɤɚ ɩɪɢ 
ɩɟɪɟɜɿɪɰɿ ɝɿɩɨɬɟɡɢ� 

ȼɪɚɯɨɜɭɸɱɢ ɧɚɹɜɧɿɫɬɶ ɡɜ¶ɹɡɤɭ� ɛɭɥɨ 
ɜɢɪɿɲɟɧɨ ɡɦɨɞɟɥɸɜɚɬɢ ɡɚɥɟɠɧɿɫɬɶ ɟɧɟɪ�
ɝɿʀ ɪɨɡɦɧɨɠɟɧɧɹ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ 
ɬɚ ɤɿɥɶɤɨɫɬɿ ɨɩɚɞɿɜ ɡ ɦɟɬɨɸ ɩɪɨɝɧɨɡɭɜɚɧ�
ɧɹ ɟɧɟɪɝɿʀ ɪɨɡɦɧɨɠɟɧɧɹ ɩɨɩɭɥɹɰɿɣ ɤɨ�
ɦɚɯ�ɤɫɢɥɨɮɚɝɿɜ�

ɉɨɩɟɪɟɞɧɿɣ ɚɧɚɥɿɡ ɜɢɹɜɢɜ ɚɥɨɦɟɬɪɢɱ�
ɧɭ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɞɨɫɥɿɞɠɭɜɚɧɢɦɢ ɜɟ�
ɥɢɱɢɧɚɦɢ� ȼ ɪɟɡɭɥɶɬɚɬɿ ɛɚɝɚɬɨɜɚɪɿɚɧɬɧɨ�
ɝɨ ɩɨɲɭɤɭ ɛɭɥɨ ɨɬɪɢɦɚɧɨ ɬɚɤɟ ɪɿɜɧɹɧɧɹ�

(S   ����� ā t ����� ā R±������      ���
ɞɟ ȿɪ ± ɟɧɟɪɝɿɹ ɪɨɡɦɧɨɠɟɧɧɹ ɩɨɩɭɥɹɰɿʀ�

t ± ɫɟɪɟɞɧɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ� �ɋ�
R ± ɤɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ��� ɦɦ�
ɍ ɩɪɚɤɬɢɰɿ ɜɟɞɟɧɧɹ ɥɿɫɨɜɨɝɨ ɝɨɫɩɨɞɚɪ�

ɫɬɜɚ ɞɨɫɢɬɶ ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɸɬɶ ɛɿɨɦɟ�

ɬɪɢɱɧɢɣ ɦɟɬɨɞ ɨɰɿɧɤɢ ɚɞɟɤɜɚɬɧɨɫɬɿ ɪɨɡ�
ɪɨɛɥɟɧɨʀ ɦɨɞɟɥɿ ɧɚ ɨɫɧɨɜɿ ɦɧɨɠɢɧɧɨɝɨ 
ɤɨɟɮɿɰɿɽɧɬɚ ɞɟɬɟɪɦɿɧɚɰɿʀ �R2�� ɳɨ ɹɜɥɹɽ 
ɫɨɛɨɸ ɦɧɨɠɢɧɧɢɣ ɤɨɟɮɿɰɿɽɧɬ ɤɨɪɟɥɹɰɿʀ ɭ 
ɤɜɚɞɪɚɬɿ ɬɚ ɯɚɪɚɤɬɟɪɢɡɭɽ� ɹɤɚ ɱɚɫɬɤɚ ɜɚɪɿ�
ɚɰɿʀ ɪɟɡɭɥɶɬɭɸɱɨʀ ɨɡɧɚɤɢ ɡɭɦɨɜɥɟɧɚ ɡɦɿ�
ɧɨɸ ɮɚɤɬɨɪɧɢɯ ɨɡɧɚɤ� ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɛɚ�
ɝɚɬɨɮɚɤɬɨɪɧɨʀ ɪɟɝɪɟɫɿɣɧɨʀ ɦɨɞɟɥɿ 
�6KPRLORYD HW DO�� ������ ȱɧɲɢɦɢ ɫɥɨɜɚɦɢ� 
ɦɧɨɠɢɧɧɢɣ ɤɨɟɮɿɰɿɽɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ ɜɤɚ�
ɡɭɽ� ɹɤɚ ɱɚɫɬɤɚ ɜɢɯɿɞɧɨʀ ɦɿɧɥɢɜɨɫɬɿ ɩɨɹɫ�
ɧɸɽɬɶɫɹ ɰɿɽɸ ɦɨɞɟɥɥɸ� Ⱦɥɹ ɨɬɪɢɦɚɧɨʀ 
ɦɨɞɟɥɿ ɜɿɧ ɫɬɚɧɨɜɢɜ ������ ɨɬɠɟ� ɨɬɪɢɦɚɧɚ 
ɦɨɞɟɥɶ ɨɩɢɫɭɽ �� � ɟɦɩɿɪɢɱɧɢɯ ɡɧɚɱɟɧɶ�

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɪɨɛɿɬ ɜɢɹɜɥɟ�
ɧɨ ɩɟɜɧɭ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɜɢɧɢɤɧɟɧɧɹ 
ɨɫɟɪɟɞɤɿɜ ɭɫɢɯɚɧɧɹ ɜ¶ɹɡɨɜɢɯ� ɚ ɬɚɤɨɠ 
ɱɿɬɤɟ ɩɪɢɭɪɨɱɟɧɧɹ ɚɪɟɚɥɭ ɩɨɲɢɪɟɧɧɹ 
ɜɿɞɩɨɜɿɞɧɢɯ ɜɢɞɿɜ ɫɬɨɜɛɭɪɨɜɢɯ ɲɤɿɞɧɢ�
ɤɿɜ ɞɨ ɩɪɢɱɢɧ ɨɫɥɚɛɥɟɧɧɹ ɜ¶ɹɡɨɜɢɯ ɞɟ�
ɪɟɜɨɫɬɚɧɿɜ ɧɚ ɨɤɪɟɦɢɯ ɬɟɪɢɬɨɪɿɹɯ� 

Висновки і перспективи. Ⱥɧɚɥɿɡ ɡɚ�
ɝɚɥɶɧɨɝɨ ɮɿɬɨɫɚɧɿɬɚɪɧɨɝɨ ɫɬɚɧɭ ɜ¶ɹɡɨɜɢɯ 
ɞɟɪɟɜɨɫɬɚɧɿɜ Ʉɢʀɜɫɶɤɨʀ ɨɛɥɚɫɬɿ ɡɚɫɜɿɞɱɢɜ 

4. Залежність між кліматичними показниками та енергією розмноження

Ʉɨɟɮɿɰɿɽɧɬ 
ɤɨɪɟɥɹɰɿʀ ɉɨɤɚɡɧɢɤ

ɋɟɪɟɞɧɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɿɬɪɹ� �ɋ

Ʉɿɥɶɤɿɫɬɶ 
ɨɩɚɞɿɜ� 
�� ɦɦ

ȱɧɞɟɤɫ 
ɚɪɢɞɧɨɫɬɿ

ȿɧɟɪɝɿɹ  
ɪɨɡɦɧɨɠɟɧɧɹ 

ɩɨɩɭɥɹɰɿʀ
ɉɿɪɫɨɧɚ ɋɟɪɟɞɧɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɜɿɬɪɹ� �ɋ 1 ������ ������

 �����



Ʉɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ� �� ɦɦ ������ 1 �����

 ������


ȱɧɞɟɤɫ ɚɪɢɞɧɨɫɬɿ ������

 �����

 1 ������


ȿɧɟɪɝɿɹ ɪɨɡɦɧɨɠɟɧɧɹ 
ɩɨɩɭɥɹɰɿʀ �����

 ������

 ������

 1

Ɍɚɭ�E Ʉɟɧ�
ɞɚɥɥɚ

ɋɟɪɟɞɧɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɿɬɪɹ� �ɋ 1 ������ ������
 �����



Ʉɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ� �� ɦɦ ������ 1 �����

 ������


ȱɧɞɟɤɫ ɚɪɢɞɧɨɫɬɿ ������
 �����

 1 ������


ȿɧɟɪɝɿɹ ɪɨɡɦɧɨɠɟɧɧɹ 
ɩɨɩɭɥɹɰɿʀ �����

 ������

 ������

 1

Ɋɨ 
ɋɩɿɪɦɟɧɚ

ɋɟɪɟɞɧɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɿɬɪɹ� �ɋ 1 ������ ������
 �����



Ʉɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ��� ɦɦ ������ 1 �����

 ������


ȱɧɞɟɤɫ ɚɪɢɞɧɨɫɬɿ ������
 �����

 1 ������


ȿɧɟɪɝɿɹ ɪɨɡɦɧɨɠɟɧɧɹ 
ɩɨɩɭɥɹɰɿʀ �����

 ������

 ������

 1


 Ʉɨɪɟɥɹɰɿɹ ɽ ɡɧɚɱɭɳɨɸ ɧɚ ɪɿɜɧɿ �����


 Ʉɨɪɟɥɹɰɿɹ ɽ ɡɧɚɱɭɳɨɸ ɧɚ ɪɿɜɧɿ �����
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ɇ. В. ɉуɡрɿɧа, М. ȱ. əɜɧɢɣ

ɱɿɬɤɭ ɤɚɪɬɢɧɭ ɞɟɝɪɚɞɚɰɿʀ ɜ¶ɹɡɨɜɢɯ ɞɟɪɟɜɨ�
ɫɬɚɧɿɜ ɜɿɞ ɲɤɨɞɨɱɢɧɧɨʀ ɞɿʀ ɫɩɚɥɚɯɭ ɦɚɫɨ�
ɜɨɝɨ ɪɨɡɦɧɨɠɟɧɧɹ ɫɬɨɜɛɭɪɨɜɢɯ ɲɤɿɞɧɢ�
ɤɿɜ ɬɚ ɩɨɽɞɧɚɧɢɯ ɿɡ ɧɢɦɢ ɨɮɿɨɫɬɨɦɨɜɢɯ 
ɝɪɢɛɿɜ� Ɂɜɚɠɚɸɱɢ ɧɚ ɧɚɜɟɞɟɧɟ ɜɢɳɟ� 
ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ� ɳɨ ɤɿɧɰɟɜɨɸ 
ɩɪɢɱɢɧɨɸ ɜɫɢɯɚɧɧɹ ɞɟɪɟɜ ɽ ɞɿɹ ɤɨɦɩɥɟɤ�
ɫɭ ɧɟɝɚɬɢɜɧɢɯ ɮɚɤɬɨɪɿɜ� ɚ ɫɚɦɟ ɪɨɡɦɧɨ�
ɠɟɧɧɹ ɬɚ ɩɨɲɢɪɟɧɧɹ ɫɬɨɜɛɭɪɨɜɢɯ ɲɤɿɞ�
ɧɢɤɿɜ� ɡɨɤɪɟɦɚ 6� VFRO\WXV� 6� PXOWLVWULDWXV 
ɬɚ 6� S\JPDHXV�  ɬɚ ɡɛɭɞɧɢɤɿɜ ɫɭɞɢɧɧɨɝɨ 
ɦɿɤɨɡɭ �ɨɮɿɨɫɬɨɦɨɜɢɯ ɝɪɢɛɿɜ� ɜ ɭɦɨɜɚɯ 
ɫɩɚɥɚɯɭ ɦɚɫɨɜɨɝɨ ɪɨɡɦɧɨɠɟɧɧɹ ɩɟɪɲɢɯ� 
ɐɟ ɩɿɞɬɜɟɪɞɠɭɽ ɫɢɬɭɚɰɿɹ� ɡɚ ɹɤɨʀ ɩɟɪɟ�
ɜɚɠɧɚ ɛɿɥɶɲɿɫɬɶ ɨɫɟɪɟɞɤɿɜ ɜɫɢɯɚɧɧɹ ɜ¶ɹɡɚ 
ɡɨɫɟɪɟɞɠɟɧɚ ɜ ɥɿɫɨɜɢɯ ɧɚɫɚɞɠɟɧɧɹɯ ɿɡ 
ɧɚɣɛɿɥɶɲ ɫɩɪɢɹɬɥɢɜɢɦɢ ɭɦɨɜɚɦɢ ɞɥɹ 
ɪɨɡɜɢɬɤɭ ɬɚ ɪɨɡɲɢɪɟɧɧɹ ɤɨɪɦɨɜɨʀ ɛɚɡɢ 
ɩɨɩɭɥɹɰɿʀ ɤɨɦɚɯ�ɤɫɢɥɨɮɚɝɿɜ� 

əɤ ɡɚɫɜɿɞɱɢɜ ɚɧɚɥɿɡ ɤɥɿɦɚɬɢɱɧɢɯ ɩɨ�
ɤɚɡɧɢɤɿɜ ɪɟɝɿɨɧɭ� ɜ ɪɚɣɨɧɿ ɪɨɡɬɚɲɭɜɚɧɧɹ 
ɥɿɫɿɜ Ʉɢʀɜɫɶɤɨɝɨ ɉɨɥɿɫɫɹ ɜɩɪɨɞɨɜɠ ɬɪɢ�
ɜɚɥɨɝɨ ɱɚɫɭ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɩɨɫɭɲɥɢɜɿ 
ɹɜɢɳɚ� ɑɟɪɟɡ ɡɧɚɱɧɢɣ ɜɩɥɢɜ ɧɚ ɫɬɚɧ 
ɞɟɪɟɜɨɫɬɚɧɿɜ ɚɧɨɦɚɥɶɧɨ ɜɢɫɨɤɢɯ ɬɟɦɩɟ�
ɪɚɬɭɪ ɩɪɨɬɹɝɨɦ ɜɟɝɟɬɚɰɿɣɧɨɝɨ ɩɟɪɿɨɞɭ ɿ 
ɡɧɟɜɨɞɧɟɧɧɹ ɥɿɫɨɪɨɫɥɢɧɧɢɯ ɭɦɨɜ� ɧɚ�
ɫɚɞɠɟɧɧɹ ɜ¶ɹɡɨɜɢɯ ɜɬɪɚɬɢɥɢ ɛɿɨɥɨɝɿɱɧɭ 
ɫɬɿɣɤɿɫɬɶ� ɩɟɪɟɛɭɜɚɸɬɶ ɧɚ ɪɿɡɧɢɯ ɫɬɚɞɿ�
ɹɯ ɨɫɥɚɛɥɟɧɧɹ ɿ ɪɨɡɥɚɞɭ ɬɚ ɫɬɚɥɢ ɩɨ�
ɬɟɧɰɿɣɧɨ ɭɪɚɡɥɢɜɿɲɢɦɢ ɳɨɞɨ ɧɟɝɚɬɢɜ�
ɧɨɝɨ ɜɩɥɢɜɭ ɤɨɦɩɥɟɤɫɭ ɲɤɿɞɧɢɤɿɜ ɿ 
ɡɛɭɞɧɢɤɿɜ ɯɜɨɪɨɛ� Ɂɚ ɩɿɞɫɭɦɤɨɜɢɦɢ 
ɨɰɿɧɤɚɦɢ� ɭ ɩɪɨɝɧɨɡɭɜɚɧɧɿ ɜɫɢɯɚɧɶ ɞɨ�
ɰɿɥɶɧɨ ɜɢɯɨɞɢɬɢ ɡ ɬɨɝɨ� ɳɨ ɩɥɨɳɚ ɞɟ�
ɪɟɜɨɫɬɚɧɿɜ� ɭɪɚɠɟɧɢɯ ɩɚɬɨɝɟɧɧɢɦɢ 
ɤɨɦɩɥɟɤɫɚɦɢ� ɭ ɦɚɣɛɭɬɧɶɨɦɭ ɬɿɥɶɤɢ 
ɡɪɨɫɬɚɬɢɦɟ�
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The biological resistance of species of the genus Ulmus L. is interrelated with various biotic, 
abiotic and anthropic factors, in particular, abrupt changes in the hydrothermal regime, failure to 
comply with the rules of intermediate cutting management in the stands with these species, damage 
by leaf and stem insect pests that transmit and spread the infection, infectious agents, agents of 
undetermined etiology, etc.It has been discovered that the uneven distribution of rainfall over the 
\HDUV  �WKH  OHDVW  UDLQ  LQ  WKH  UHVHDUFK DUHD  IHOO  LQ ����, ���� DQG �����  LQGXFHG GHWHULRUDWLRQ RI  WKH 
sanitary state of elm woody plants, which caused them being affected by pathogens of mushroom 
and bacterial etiology and their settlement by xylophagous insects. On the basis of the analysis of 
changes in the population parameters in the phases of the development of the hotbeds of these 
SHVWV LW ZDV VKRZQ WKDW WKH VWXGLHG SODQWDWLRQV LQ WKH G\QDPLFV GXULQJ WKH SHULRG IURP ���� WR ���� 
ZHUH LQ D VWDWH RI GLVSHUVLRQ RU WKH VR�FDOOHG FULVLV, EXW, VWDUWLQJ IURP ����, WUDQVIRUPHG LQWR D VWDWH 
RI  WKH  DFWXDO  RXWEUHDN  RI  WKH  KRWEHG. 'HWHFWHG  KRWEHGV  RI  VWHP  SHVWV  DUH  FKDUDFWHUL]HG  E\  KLJK, 
medium and low degree of settlement of trees. At the same time, it was recorded that chronic hotbeds 
DUH FKDUDFWHUL]HG E\ D ORQJ SHULRG RI H[LVWHQFH, UHODWLYHO\ ORZ, DOWKRXJK HOHYDWHG �LQ FRPSDULVRQ ZLWK 
KHDOWK\ SODQWLQJV�, WKH QXPEHU RI LQVHFWV DQG WKH VL]H RI WKH FXUUHQW GHDG WUHHV� IRU HSLVRGLF KRWEHGV, 
RU KRWEHGV RI PDVV  UHSURGXFWLRQ, ± D  UHODWLYHO\ VKRUW  ��  WR � \HDUV� SHULRG RI GHYHORSPHQW, D JUHDW 
number and size of the current dead trees. It has also been found that in both cases there are 
possible inverse and irreversible reactions of tree stands, although in the second scenario of the 
development of the population of pests, in the conditions of their mass reproduction, the full destruction 
of the forest plantation is most often observed. It was recorded that, near the hotbeds of mass 
reproduction, which are characterized by excessive population density, migration centers usually 
appear, where harmful insects migrate in search of new settlements.

Keywords: population, breeding centers, stem pests, maximum number, population indicators.
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Вɢдɢ рɨду %HUEHULV /. ± ɩерɫɩеɤɬɢɜɧɿ ɩɥɨдɨɜɿ, ɥɿɤарɫьɤɿ, ɦедɨдаɣɧɿ ɬа деɤɨраɬɢɜɧɿ рɨɫ-
ɥɢɧɢ, ɹɤɿ дɨɧедаɜɧа ɲɢрɨɤɨ ɤуɥьɬɢɜуɜаɥɢ ɜ ɍɤраʀɧɿ ɬа ɫɜɿɬɿ. Вɢɹɜɥеɧɧɹ ɩрɢɱеɬɧɨɫɬɿ цɢɯ 
рɨɫɥɢɧ дɨ ɩɨɲɢреɧɧɹ  ɿрɠаɫɬɢɯ ɝрɢɛɿɜ  �3XFFLQLD JUDPLQLV 3HUV.�  ɩрɢɡɜеɥɨ дɨ рɿɡɤɨɝɨ ɫɤɨрɨ-
ɱеɧɧɹ  ɤуɥьɬурɢ ɛарɛарɢɫɿɜ. Ɉдɧаɤ ɫɬуɩɿɧь рɢɡɢɤɿɜ рɨɡɜɢɬɤу  ɿрɠаɫɬɢɯ ɝрɢɛɿɜ ɧа рɿɡɧɢɯ ɡа 
ɩɨɯɨдɠеɧɧɹɦ ɜɢдаɯ ɤуɥьɬɢɜɨɜаɧɢɯ ɛарɛарɢɫɿɜ дɨɫɿ ɡаɥɢɲаɽɬьɫɹ ɧеɜɢɡɧаɱеɧɢɦ. Мɢ дɨɫɥɿдɢ-
ɥɢ рɢɡɢɤɢ рɨɡɜɢɬɤу 3XFFLQLD JUDPLQLV ɧа ɤуɥьɬɢɜɨɜаɧɢɯ ɜɢдаɯ ɛарɛарɢɫɿɜ рɿɡɧɨɝɨ ɝеɨɝраɮɿɱ-
ɧɨɝɨ ɩɨɯɨдɠеɧɧɹ ɜ уɦɨɜаɯ ɛɨɬаɧɿɱɧɨɝɨ ɫаду ɑерɧɿɜецьɤɨɝɨ ɧацɿɨɧаɥьɧɨɝɨ уɧɿɜерɫɢɬеɬу ɬа 
ɜ деɹɤɢɯ  ɿɧɲɢɯ  ɤɨɥеɤцɿɹɯ  ɿɧɬрɨдуцеɧɬɿɜ ɧа ɬерɢɬɨрɿʀ ɑерɧɿɜецьɤɨʀ  ɨɛɥаɫɬɿ. Ɋɨɡɜɢɬɨɤ  ɿр-
ɠаɫɬɢɯ ɝрɢɛɿɜ ɜɢɜɱаɥɢ ɡа ɫɬуɩеɧеɦ ураɠеɧɧɹ ɥɢɫɬɤɿɜ ɛарɛарɢɫɿɜ,  ɜɿдɩɨɜɿдɧɨ дɨ реɤɨɦеɧ-
дацɿɣ В. М. Ⱥɧдрɨɫɨɜɨʀ, В. Ʉ. Ʉуɩрɿɹɧɨɜɨʀ ɬа Ɉ. ɇ. Ⱥɧɬɨɧɨɜɨʀ. Ɂа ɩерɿɨд ɫɩɨɫɬереɠеɧь ɫɬу-
ɩɿɧь  ураɠеɧɧɹ  ɥɢɫɬɤɿɜ  ɛарɛарɢɫɿɜ  ɧе  ɩереɜɢɳуɜаɜ  ��±�� �.  Вɫɬаɧɨɜɥеɧɨ  ɡаɥеɠɧɿɫɬь 
рɨɡɜɢɬɤу ɝрɢɛɿɜ ɧа ɛарɛарɢɫаɯ ɜɿд  ɝеɨɝраɮɿɱɧɨɝɨ ɩɨɯɨдɠеɧɧɹ ɜɢдɿɜ  ɿ  ɩɨɝɨдɧɢɯ уɦɨɜ  ɤɜɿɬ-
ɧɹ±ɬраɜɧɹ, ɤɨɥɢ 3XFFLQLD JUDPLQLV аɤɬɢɜɧɨ рɨɡɜɢɜаɽɬьɫɹ ɿ ɩɨɲɢрɸɽɬьɫɹ. ɇаɣɛɿɥьɲ ɫɬɿɣɤɢ-
ɦɢ дɨ  ɿрɠаɫɬɢɯ ɝрɢɛɿɜ ɽ ɜɢдɢ ɩɿɜдеɧɧɨɤɢɬаɣɫьɤɨɝɨ �ɫɯɿдɧɨаɡɿаɬɫьɤɨɝɨ� реɝɿɨɧу. ɇаɣɛɿɥьɲу 
ураɡɥɢɜɿɫɬь ɜɫɬаɧɨɜɥеɧɨ у ɜɢдɿɜ ɛарɛарɢɫɿɜ  ɿɡ Ƚɿɦаɥаʀɜ, Середɧьɨʀ Ⱥɡɿʀ ɬа ȯɜрɨɩɢ. Вɢɡɧа-
ɱеɧɨ ɬрɢ ɝруɩɢ ɜɢдɿɜ ɡа ɩɨɤаɡɧɢɤɨɦ ɫɬɿɣɤɨɫɬɿ дɨ ɿрɠаɫɬɢɯ ɝрɢɛɿɜ� цɿɥɤɨɦ ɫɬɿɣɤɿ �%. EHDQLDQD, 
%. EUDFK\SRGD, %. GDV\VWDFK\D, %. GLHOVLDQD, %. JDJQHSDLQLL, %. JLOJLDQD, %. KROVWLL, %. WKXQEHUJLL�, 
ɩɨрɿɜɧɹɧɨ ɫɬɿɣɤɿ �%. аHWQHQVLV, %. аJJUHJDWD, %. аQJXORVD, %. ɫLUFXPVHUUDWD, %. O\FLXP, %. REORQJD, 
%. RUWKRERWU\V, %. VSDWKXODWD� ɬа ɧеɫɬɿɣɤɿ дɨ ураɠеɧɧɹ �%. аHPXODQV, %. аONVXWKLHQVLV, %. аPXUHQVLV, 
%.  аULVWDWD, %.  ɫRUHDQD, %.  GLHOVLDQD, %.  HGJHZRUWKLDQD, %.  JLUDOGLL,  %.  LQWHJHUULPD, %.  OD[LIORUD, 
%. QRWDELOLV, %. UHJHOLDQD, %. UHWLFXODWD, %. YXOJDULV�. �� ɜɢдɿɜ ɛарɛарɢɫɿɜ реɤɨɦеɧдɨɜаɧɨ ɜɩрɨɜа-
дɠуɜаɬɢ ɜ ɤуɥьɬуру, ɜɢɤɨрɢɫɬɨɜуɜаɬɢ ɜ деɤɨраɬɢɜɧɨɦу ɨɡеɥеɧеɧɧɿ ɬа ɫɬɜɨрɸɜаɬɢ ɫɩе-
цɿаɥɿɡɨɜаɧɿ ɩɥаɧɬацɿʀ ɫɢрɨɜɢɧɧɨɝɨ ɩрɢɡɧаɱеɧɧɹ. Ʉуɥьɬɢɜуɜаɧɧɹ ɿɧɲɢɯ ɜɢдɿɜ ɩɨɬреɛуɽ ɩеɜɧɢɯ 
ɨɛɦеɠеɧь �ɧаɩрɢɤɥад, ɥɿɫɨɩарɤɨɜɨɝɨ ɨɬɨɱеɧɧɹ� дɥɹ ɡаɯɢɫɬу ɡерɧɨɜɢɯ ɥаɧɿɜ. 

Ключові слова: ɿрɠаɫɬɿ ɝрɢɛɢ, ɬеɥеɣɬɨɫɩɨрɢ, ɛаɡɢдɿɨɫɩɨрɢ, ɛарɛарɢɫɢ, ɨɡеɥеɧеɧɧɹ, 
ɯɥɿɛɧɿ ɡɥаɤɢ.

Актуальність та аналіз останніх до-
сліджень. Ⱦɥɹ ɜɢɪɨɳɭɜɚɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫ�
ɩɨɞɚɪɫɶɤɢɯ ɡɥɚɤɿɜ ɧɚɞɡɜɢɱɚɣɧɨ ɜɚɠɥɢɜɨ 
ɧɟ ɞɨɩɭɫɬɢɬɢ ʀɯ ɭɪɚɠɟɧɧɹ ɧɟɛɟɡɩɟɱɧɢɦɢ 
ɯɜɨɪɨɛɚɦɢ� ɡɨɤɪɟɦɚ ɿɪɠɚɫɬɢɦɢ ɝɪɢɛɚɦɢ� 
ɹɤɿ ɩɨɲɢɪɸɸɬɶɫɹ ɜ ɫɟɪɟɞɨɜɢɳɿ ɫɩɨɪɚɦɢ 
ɜɿɞ ɛɚɪɛɚɪɢɫɿɜ� Ɋɚɡɨɦ ɡ ɬɢɦ� ɩɪɟɞɫɬɚɜɧɢɤɢ 
ɪɨɞɭ %HUEHULV /� �%HUEHULGDFHDH -XVV�� ɧɚɞ�
ɡɜɢɱɚɣɧɨ ɩɟɪɫɩɟɤɬɢɜɧɿ ɹɤ ɰɿɧɧɿ ɩɥɨɞɨɜɿ� 
ɥɿɤɚɪɫɶɤɿ� ɦɟɞɨɞɚɣɧɿ� ɚ ɬɚɤɨɠ ɞɟɤɨɪɚɬɢɜɧɿ 

ɱɚɝɚɪɧɢɤɨɜɿ ɪɨɫɥɢɧɢ �9LQRJUDGRYD� ����� 
.RKQR� 	 .XUGLXN� ����� 5HVKHWLXN� 	 
)LOLSHQNR� ������ ɐɟɧɬɪɨɦ ɪɨɞɨɜɨɝɨ ɚɪɟɚɥɭ 
ɛɚɪɛɚɪɢɫɿɜ ɽ ɤɢɬɚɣɫɶɤɨ�ɬɿɛɟɬɫɶɤɢɣ ɪɨɫ�
ɥɢɧɧɨ�ɤɥɿɦɚɬɢɱɧɢɣ ɪɚɣɨɧ� ɞɟ ɡɨɫɟɪɟɞɠɟɧɨ 
ɧɚɣɛɿɥɶɲɭ ɤɿɥɶɤɿɫɬɶ ɜɢɞɿɜ ɰɢɯ ɪɨɫɥɢɧ 
�9LQRJUDGRYD� ������ ɍ ɩɨɦɿɪɧɢɯ ɲɢɪɨɬɚɯ 
ȯɜɪɚɡɿʀ ɬɚ Ⱥɦɟɪɢɤɢ ɬɪɚɩɥɹɸɬɶɫɹ ɞɨ 
��� ɜɢɞɿɜ ɛɚɪɛɚɪɢɫɿɜ� ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɹɤɢɯ 
ɭ ȯɜɪɨɩɿ ɩɨɱɢɧɚɥɨɫɶ ɳɟ ɭ ɏ,9±;9 Fɬ� 
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ɜɚɧɢɯ ɜ ɭɦɨɜɚɯ ɛɨɬɚɧɿɱɧɨɝɨ ɫɚɞɭ 
ɑɟɪɧɿɜɟɰɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟ�
ɬɭ ɬɚ ɜ ɞɟɹɤɢɯ ɿɧɲɢɯ ɤɨɥɟɤɰɿɹɯ ɿɧɬɪɨɞɭ�
ɰɟɧɬɿɜ ɧɚ ɬɟɪɢɬɨɪɿʀ ɑɟɪɧɿɜɟɰɶɤɨʀ ɨɛɥɚɫɬɿ� 

Матеріали і методи дослідження. 
Ɋɨɡɜɢɬɨɤ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɧɚ ɛɚɪɛɚɪɢɫɚɯ 
ɜɢɜɱɚɥɢ ɡɚ ɫɬɭɩɟɧɟɦ ɭɪɚɠɟɧɧɹ ɥɢɫɬɤɿɜ 
�ɦɟɬɨɞɢɤɢ $QGURVRYD� ����� .XSUL\DQRYD� 
	 $QWRQRYD� ������ Ⱦɥɹ ɚɧɚɥɿɡɭ ɜɿɞɛɢɪɚ�
ɥɢ ɦɨɞɟɥɶɧɿ ɤɭɳɿ ɛɚɪɛɚɪɢɫɿɜ ɭ ɤɨɥɟɤɰɿɹɯ 
ɛɨɬɚɧɿɱɧɨɝɨ ɫɚɞɭ ɑɟɪɧɿɜɟɰɶɤɨɝɨ ɧɚɰɿɨ�
ɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ �ɩɨ ɞɜɚ ɤɭɳɿ ɤɨɠ�
ɧɨɝɨ ɜɢɞɭ ɛɚɪɛɚɪɢɫɭ�� ɋɬɭɩɿɧɶ ɪɨɡɜɢɬɤɭ 
ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ��� ɭɫɬɚɧɨɜɥɸɜɚɥɢ ɡɚ 
ɤɿɥɶɤɿɫɬɸ ɭɪɚɠɟɧɢɯ ɥɢɫɬɤɿɜ ɧɚ ɦɨɞɟɥɶ�
ɧɢɯ ɤɭɳɚɯ ɿ ɡɚ ɩɨɤɪɢɬɬɹɦ ɥɢɫɬɤɿɜ ɝɪɢɛ�
ɧɢɦɢ �ɝɿɮɨɜɢɦɢ� ɜɢɪɚɡɤɚɦɢ� ɐɿ ɩɨɤɚɡɧɢ�
ɤɢ  ɨɛɪɨɛɥɹɥɢ ɡɚ ɮɨɪɦɭɥɨɸ�

R   �61�62����

ɞɟ 61 ± ɤɿɥɶɤɿɫɬɶ ɭɪɚɠɟɧɢɯ ɝɪɢɛɧɢɰɟɸ 
ɥɢɫɬɤɿɜ ɤɭɳɚ ���� 

62 ± ɩɟɪɟɫɿɱɧɚ ɫɬɭɩɿɧɶ ɭɪɚɠɟɧɨɫɬɿ 
ɥɢɫɬɿɜ ɝɪɢɛɧɢɰɟɸ ���� 

ɉɪɢ ɚɧɚɥɿɡɿ ɫɬɭɩɟɧɹ ɭɪɚɠɟɧɨɫɬɿ ɥɢɫɬ�
ɤɿɜ ɭɪɚɯɨɜɭɜɚɥɢ ɝɟɨɝɪɚɮɿɱɧɟ ɩɨɯɨɞɠɟɧɧɹ 
ɛɚɪɛɚɪɢɫɿɜ� ɳɨ ɞɚɥɨ ɦɨɠɥɢɜɿɫɬɶ ɜɢɹɜɢɬɢ 
ɩɟɜɧɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɫɬɿɣɤɨɫɬɿ ɨɤɪɟɦɢɯ 
ɜɢɞɿɜ ɞɨ ɭɪɚɠɟɧɧɹ ɿɪɠɚɫɬɢɦɢ ɝɪɢɛɚɦɢ� 
ɓɨɛ ɨɰɿɧɢɬɢ ɪɿɜɟɧɶ ɡɚɥɟɠɧɨɫɬɿ ɪɨɡɜɢɬɤɭ 
ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɜɿɞ ɩɨɝɨɞɧɢɯ ɭɦɨɜ ɪɨɤɭ� 
ɩɨɪɿɜɧɸɜɚɥɢ ɫɬɭɩɿɧɶ ɪɨɡɜɢɬɤɭ ɝɪɢɛɿɜ ɿɡ 
ɩɨɤɚɡɧɢɤɚɦɢ ɩɨɝɨɞɢ �ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɪɟ�
ɠɢɦ ɿ ɤɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ�� ȼɢɤɨɧɚɧɢɣ ɚɧɚ�
ɥɿɡ ɩɨɝɨɞɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɤɜɿɬɧɹ±ɬɪɚɜɧɹ 
ɡɚ ɩɟɪɿɨɞ ɫɩɨɫɬɟɪɟɠɟɧɶ ɬɚɤɨɠ ɩɿɞɬɜɟɪɞɢɜ 
ɡɚɥɟɠɧɿɫɬɶ ɜɿɞ ɧɢɯ ɚɤɬɢɜɧɨɫɬɿ ɩɪɨɪɨɫ�
ɬɚɧɧɹ ɬɟɥɟɣɬɨɫɩɨɪɿɜ 3XFFLQLD JUDPLQLV ɬɚ 
ɭɬɜɨɪɟɧɧɹ ɛɚɡɢɞɿɣ ɿɡ ɛɚɡɢɞɿɨɫɩɨɪɚɦɢ�

Результати дослідження та їх обгово-
рення. ɍ ɪɟɡɭɥɶɬɚɬɿ ɩɨɥɶɨɜɢɯ ɨɛɫɬɟɠɟɧɶ 
ɦɢ ɜɫɬɚɧɨɜɢɥɢ� ɳɨ ɜɠɟ ɧɚ ɩɨɱɚɬɤɭ ɬɪɚɜɧɹ 
ɧɚ ɥɢɫɬɤɚɯ ɞɟɹɤɢɯ ɜɢɞɿɜ ɛɚɪɛɚɪɢɫɿɜ 
ɡ¶ɹɜɥɹɸɬɶɫɹ ɠɨɜɬɨɝɚɪɹɱɿ ɩɥɹɦɢ� ɫɬɜɨɪɟɧɿ 
ɝɿɮɚɦɢ ɩɭɤɰɢɧɿʀ� ɹɤɚ ɩɨɱɢɧɚɽ ɪɨɡɜɢɜɚɬɢɫɹ� 
ɭɬɜɨɪɸɸɱɢ ɫɜɨɽɪɿɞɧɿ ɩɟɪɟɩɥɟɬɟɧɧɹ ɦɿɰɟ�
ɥɿɸ� ɐɿ ɫɬɪɭɤɬɭɪɢ ɧɚɡɢɜɚɸɬɶ ɫɩɟɪɦɨɝɨɧɿ�
ɹɦɢ� ɚɛɨ ɩɿɤɧɿɞɚɦɢ� ȼɨɧɢ ɭɬɜɨɪɸɸɬɶ ɩɿɤ�
ɧɨɫɩɨɪɢ� ɩɿɫɥɹ ɞɨɡɪɿɜɚɧɧɹ ɹɤɢɯ ɡ ɨɬɜɨɪɿɜ 

�)ɿOɿSHQNR� ����� .RKQR� 	 .XUGLXN� ������ 
Ⱥɥɟ ɧɚɩɪɢɤɿɧɰɿ ɏ9,, Fɬ� ɛɭɥɨ ɜɢɹɜɥɟɧɨ 
ɩɪɢɱɟɬɧɿɫɬɶ ɰɢɯ ɪɨɫɥɢɧ ɞɨ ɩɨɲɢɪɟɧɧɹ 
ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ �3XFFLQLD JUDPLQLV 3HUV��� 
ɹɤɿ ɩɚɪɚɡɢɬɭɸɬɶ ɧɚ ɯɥɿɛɧɢɯ ɡɥɚɤɚɯ� ɳɨ 
ɫɬɚɥɨ ɩɪɢɱɢɧɨɸ ɪɿɡɤɨɝɨ ɫɤɨɪɨɱɟɧɧɹ  ɤɭɥɶ�
ɬɭɪɢ ɛɚɪɛɚɪɢɫɿɜ �6OL]LN� ����� ']KL\HP�
ED\HY� %XEHQWVRY� 	 7XUDSLQ� ������ ɉɪɢ 
ɞɨɡɪɿɜɚɧɧɿ ɛɚɡɢɞɿɨɫɩɨɪɢ ɝɪɢɛɚ ɜɿɞɤɢɞɚ�
ɸɬɶɫɹ ɭɜɫɟɛɿɱ ɿ ɪɨɡɧɨɫɹɬɶɫɹ ɩɨɬɨɤɚɦɢ ɩɨ�
ɜɿɬɪɹ� Ɍɚɤ ɛɚɡɢɞɿɨɫɩɨɪɢ ɩɨɬɪɚɩɥɹɸɬɶ ɧɚ 
ɥɢɫɬɤɢ ɛɚɪɛɚɪɢɫɿɜ� ɞɟ ɮɨɪɦɭɽɬɶɫɹ ɜɟɫɧɹɧɚ 
ɮɚɡɚ ɪɨɡɜɢɬɤɭ ɡɛɭɞɧɢɤɚ ɫɬɟɛɥɨɜɨʀ ɿɪɠɿ 
ɡɥɚɤɿɜ� ɋɭɱɚɫɧɿ ɜɿɞɨɦɨɫɬɿ ɳɨɞɨ ɩɨɲɢɪɟɧ�
ɧɹ ɬɚ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɜɢɞɿɜ ɪɨɞɭ %HUEHULV ɜ 
ɍɤɪɚʀɧɿ ɧɚɜɟɞɟɧɨ ɭ ɩɭɛɥɿɤɚɰɿɹɯ ɿ ɡɜɿɬɚɯ 
ɩɪɨɜɿɞɧɢɯ ɛɨɬɚɧɿɱɧɢɯ ɭɫɬɚɧɨɜ �.RKQR� 	 
.XUGLXN� ������ ɩɨɝɥɢɛɥɟɧɟ ɜɢɜɱɟɧɧɹ ɛɿɨ�
ɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɜɢɞɿɜ ɪɨɞɭ ɩɪɨɜɟ�
ɞɟɧɨ ɜ ɭɦɨɜɚɯ ɉɟɪɟɞɤɚɪɩɚɬɬɹ �)ɿOɿSHQNR� 
������ Ɂɚɯɿɞɧɨɝɨ Ʌɿɫɨɫɬɟɩɭ �-DNREFKXN� 	 
3DUKRPHQNR� ����� ɬɚ ɉɿɜɞɟɧɧɨɝɨ ɛɟɪɟɝɚ 
Ʉɪɢɦɭ �*DOXVKNR� ,VLNRY� 	 *HUDVLPFKXN� 
������ Ɋɚɡɨɦ ɡ ɬɢɦ� ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ 
�*RORYɿQ� ����� &KXPDNRY� ����� .Uɿ]KD�
QRYVNDɭD� ����� $QGURVRYD� ������ ɳɨ ɧɟ�
ɛɟɡɩɟɤɭ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ ɡɥɚɤɨɜɢɯ ɤɭɥɶ�
ɬɭɪ ɛɚɪɛɚɪɢɫɢ ɫɬɚɧɨɜɥɹɬɶ ɥɢɲɟ ɬɨɞɿ� ɤɨɥɢ 
ɞɟɹɤɿ ɡ ɜɢɞɿɜ ɡɪɨɫɬɚɸɬɶ ɭ ɛɟɡɩɨɫɟɪɟɞɧɿɣ 
ɛɥɢɡɶɤɨɫɬɿ ɞɨ ɥɚɧɿɜ ɿɡ ɯɥɿɛɧɢɦɢ ɡɥɚɤɚɦɢ� 
Ɉɞɧɚɤ ɫɬɭɩɿɧɶ ɪɢɡɢɤɿɜ ɪɨɡɜɢɬɤɭ ɿɪɠɚɫɬɢɯ 
ɝɪɢɛɿɜ ɧɚ ɪɿɡɧɢɯ ɡɚ ɩɨɯɨɞɠɟɧɧɹɦ ɜɢɞɚɯ 
ɤɭɥɶɬɢɜɨɜɚɧɢɯ ɛɚɪɛɚɪɢɫɿɜ ɞɨɫɿ ɡɚɥɢɲɚɜɫɹ 
ɧɟɜɢɡɧɚɱɟɧɢɦ� ɬɨɦɭ ɰɟ  ɽ ɧɚɞɡɜɢɱɚɣɧɨ 
ɚɤɬɭɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ ɞɥɹ ɤɭɥɶɬɢɜɭɜɚɧ�
ɧɹ ɰɢɯ ɪɨɫɥɢɧ ɭ ɡɨɧɿ ɜɢɪɨɳɭɜɚɧɧɹ ɫɿɥɶ�
ɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɡɥɚɤɿɜ� 

Мета дослідження. Ɇɟɬɨɸ ɧɚɲɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɚ ɨɰɿɧɤɚ ɪɢɡɢɤɿɜ ɪɨɡɜɢ�
ɬɤɭ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɧɚ ɤɭɥɶɬɢɜɨɜɚɧɢɯ 
ɜɢɞɚɯ ɛɚɪɛɚɪɢɫɿɜ� ɳɨ ɞɚɥɨ ɦɨɠɥɢɜɿɫɬɶ 
ɜɢɹɜɢɬɢ ɧɚɣɛɿɥɶɲ ɫɬɿɣɤɿ ɞɨ ɬɚɤɢɯ ɡɚɯɜɨ�
ɪɸɜɚɧɶ ɜɢɞɢ ɬɚ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ʀɯ ɞɥɹ ɜɢ�
ɤɨɪɢɫɬɚɧɧɹ ɭ ɞɟɤɨɪɚɬɢɜɧɨɦɭ ɨɡɟɥɟɧɟɧɧɿ� 
ɚ ɬɚɤɨɠ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ 
ɩɥɚɧɬɚɰɿɣ ɫɢɪɨɜɢɧɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ� 
Ɉɛ¶ɽɤɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɭɩɪɨɞɨɜɠ ����±
���� ɪɪ� ɫɬɚɥɢ �� ɜɢɞɿɜ ɛɚɪɛɚɪɢɫɿɜ ɪɿɡɧɨ�
ɝɨ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ� ɤɭɥɶɬɢɜɨ�
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Ɉ. В. Ɋеɲеɬɸɤ, Ⱥ. Ȼ. Ɏɿɥɿɩеɧɤɨ

ɫɤɥɚɞɧɢɯ ɲɬɭɱɧɢɯ ɫɟɪɟɞɨɜɢɳɚɯ� ɑɟɪɟɡ 
�±� ɞɿɛ ɩɿɫɥɹ ɫɩɟɪɦɨɝɨɧɿʀɜ ɿɡ ɧɢɠɧɶɨɝɨ 
ɛɨɤɭ ɥɢɫɬɤɿɜ ɛɚɪɛɚɪɢɫɭ� ɚ ɿɧɨɞɿ ɧɚ ɱɟɪɟɲ�
ɤɚɯ ɿ ɦɨɥɨɞɢɯ ɩɚɝɨɧɚɯ ɭɬɜɨɪɸɸɬɶɫɹ ɟɰɿʀ� 
ɹɤɿ ɪɨɡɦɿɳɭɸɬɶɫɹ ɨɤɪɭɝɥɢɦɢ ɚɛɨ ɞɨɜɝɚɫ�
ɬɢɦɢ ɝɪɭɩɚɦɢ� ȿɰɿʀ ɰɢɥɿɧɞɪɢɱɧɨ�ɱɚɲɨɩɨ�
ɞɿɛɧɿ� ɡ ɜɿɞɿɝɧɭɬɢɦɢ ɤɪɚɹɦɢ� ɛɿɥɭɜɚɬɨ�ɠɨɜ�
ɬɿ� �±� ɦɦ ɭ ɞɿɚɦɟɬɪɿ� Ʉɥɿɬɢɧɢ ɩɟɪɢɞɿɸ 
ɳɿɥɶɧɨ ɡ¶ɽɞɧɚɧɿ� ɩɪɹɦɨɤɭɬɧɿ� ɦɚɸɬɶ ɡɨ�
ɜɧɿɲɧɸ ɫɬɿɧɤɭ ɨɛɨɥɨɧɤɢ ɡɚɜɬɨɜɲɤɢ 
�±�� ɦɤɦ ɿɡ ɛɨɪɨɞɚɜɤɚɦɢ�

Ɋɟɡɭɥɶɬɚɬɢ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ� ɹɤɳɨ 
ʀɯ ɚɧɚɥɿɡɭɜɚɬɢ ɜ ɫɭɤɭɩɧɨɫɬɿ� ɜɢɹɜɢɥɢ ɩɨ�
ɪɿɜɧɹɧɨ ɧɟɜɢɫɨɤɿ ɩɨɤɚɡɧɢɤɢ ɿɧɬɟɧɫɢɜɧɨɫ�
ɬɿ ɭɪɚɠɟɧɧɹ ɥɢɫɬɤɿɜ ɛɚɪɛɚɪɢɫɿɜ ɿɪɠɚɫɬɢ�
ɦɢ ɝɪɢɛɚɦɢ �ɬɚɛɥɢɰɹ�� 

ɫɩɟɪɦɨɝɨɧɿʀɜ ɜɢɞɿɥɹɽɬɶɫɹ ɫɨɥɨɞɤɭɜɚɬɚ ɪɿ�
ɞɢɧɚ� ɳɨ ɩɪɢɜɚɛɥɸɽ ɤɨɦɚɯ� ɇɚ ɧɢɠɧɿɣ ɩɨ�
ɜɟɪɯɧɿ ɥɢɫɬɤɿɜ ɡɚɤɥɚɞɚɸɬɶɫɹ ɿɧɲɿ ɫɩɨɪɨ�
ɧɨɲɟɧɧɹ ± ɟɰɿʀ� ɞɟ ɮɨɪɦɭɸɬɶɫɹ ɞɜɨɹɞɟɪɧɿ 
ɟɰɿɨɫɩɨɪɢ ɭ ɜɢɝɥɹɞɿ ɥɚɧɰɸɠɤɿɜ� ɇɚ ɥɢɫɬ�
ɤɚɯ ɛɚɪɛɚɪɢɫɭ ɡ ɜɟɪɯɧɶɨɝɨ ɛɨɤɭ 3� JUDPLQLV 
ɭɬɜɨɪɸɽ ɩɨɨɞɢɧɨɤɿ ɫɩɟɪɦɨɝɨɧɿʀ ɚɛɨ ɧɟɜɟ�
ɥɢɤɿ ʀɯ ɝɪɭɩɢ� ȼɨɧɢ ɤɭɥɹɫɬɿ� ���±��� ɦɤɦ 
ɭ ɞɿɚɦɟɬɪɿ� ɬɟɦɧɨ�ɠɨɜɬɨɝɨ ɡɚɛɚɪɜɥɟɧɧɹ� ɍ 
ɧɢɯ ɮɨɪɦɭɽɬɶɫɹ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɞɪɿɛɧɢɯ� 
ɫɜɿɬɥɢɯ� ɨɞɧɨɤɥɿɬɢɧɧɢɯ ɫɩɨɪ ± ɫɩɟɪɦɚɰɿɣ� 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ ɜɿɞɛɭɜɚɽɬɶɫɹ ɡɚɩɥɿɞ�
ɧɟɧɧɹ ɿɧɲɢɯ ɫɩɟɪɦɨɝɨɧɿʀɜ� ɐɢɦ ɿ ɩɨɹɫɧɸ�
ɽɬɶɫɹ ɭɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɛɿɨɥɨɝɿɱɧɢɯ ɮɨɪɦ 
ɿ ɪɚɫ ɝɪɢɛɚ� ȼɫɬɚɧɨɜɥɟɧɨ� ɳɨ ɞɟɹɤɿ ɿɪɠɚɫ�
ɬɿ ɝɪɢɛɢ ɦɨɠɭɬɶ ɪɨɡɜɢɜɚɬɢɫɶ ɧɚ ɞɭɠɟ 

Ступінь ураження листків барбарисів іржастими грибами (%)

ʋ ȼɢɞɢ  ɛɚɪɛɚɪɢɫɿɜ Ɋɨɤɢ ɫɩɨɫɬɟɪɟɠɟɧɶ
2014 2015 ���� ���� 2018

1 %� DHPXODQV 6FKQHLG� 10 10 12 10 �
2 %� DHWQHQVLV 3UHVO� 10 8 10 10 �
3 %� DJJUHJDWD 6FKQHLG� � 8 10 8 4
4 %� DONVXWKLHQVLV 8VWHUL� 12 10 12 10 8
5 %� DPXUHQVLV 5XSU� 15 12 15 12 10
� %� DQJXORVD :DOO� 10 � 8 10 5
� %� DULVWDWD '� &� 10 10 12 10 8
8 %� EHDQLDQD 6FKQHLG� � � � � �
� %� EUDFK\SRGD 0D[LP� � � � � �
10 %� FLUFXPVHUUDWD 6FKQHLG� � 5 5 4 2
11 %� FRUHDQD 3DOLE� 14 10 15 � 8
12 %� GDV\VWDFK\D 0D[LP� � � � � �
13 %� GHFOLQDWD 6FKUDG� 15 10 12 10 8
14 %� GLHOVLDQD )HGGH� � � � � �
15 %� HGJHZRUWKLDQD 6FKQHLG� 12 8 10 �� �
�� %� JDJQHSDLQLL 6FKQHLG� � � � � �
�� %� JLOJLDQD )HGGH� � � � � �
18 %� JLUDOGLL +HVVH 12 10 12 10 8
�� %� KROVWLL (QJO� � � � � �
20 %� LQWHJHUULPD �5HJ��6FKQHLG� 12 8 10 10 5
21 %� OD[LIORUD 6FKUDG� 15 10 12 12 10
22 %� O\FLXP 5RXOH 10 � 10 8 5
23 %� QRWDELOLV 6FKQHLG� 15 10 10 12 8
24 %� REORQJD �5HJ��6FKQHLG� 10 5 8 10 5
25 %� RUWKRERWU\V %LHQ� � 4 5 5 2
�� %� UHJHOLDQD .RHKH 10 � 10 12 5
�� %� UHWLFXODWD %� .RFKQH 10 5 12 10 4
28 %� VSDWKXODWD /� 10 8 10 10 �
�� %� WKXQEHUJLL '� &� � � � � �
30 %� YXOJDULV /� 15 12 15 10 8
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%� OD[LIORUD� %� QRWDELOLV� %� UHJHOLDQD� 
%� UHWLFXODWD� %� YXOJDULV� ± �� ɜɢɞɿɜ�
əɤ ɜɢɞɧɨ ɡ ɬɚɛɥɢɰɿ� ɿɧɬɟɧɫɢɜɧɿɫɬɶ 

ɪɨɡɜɢɬɤɭ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɧɚ ɥɢɫɬɚɯ ɛɚɪ�
ɛɚɪɢɫɿɜ ɜ ɨɤɪɟɦɿ ɪɨɤɢ ɡɦɿɧɸɽɬɶɫɹ� Ɂɚ 
ɧɚɲɢɦɢ ɫɩɨɫɬɟɪɟɠɟɧɧɹɦɢ� ɩɨɝɨɞɧɿ ɭɦɨ�
ɜɢ ɪɨɤɭ ɿɫɬɨɬɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɬɭɩɿɧɶ 
ɭɪɚɠɟɧɧɹ ɿɪɠɚɫɬɢɦɢ ɝɪɢɛɚɦɢ ɛɚɪɛɚɪɢ�
ɫɿɜ� ɍ ɥɿɬɟɪɚɬɭɪɿ ɬɟɠ ɫɬɜɟɪɞɠɭɽɬɶɫɹ 
�']KL\HPED\HY� %XEHQWVRY� 	 7XUDSLQ� 
����� .XSUL\DQRYD� 	 $QWRQRYD� ������ 
ɳɨ ɚɤɬɢɜɧɿɫɬɶ ɩɨɲɢɪɟɧɧɹ ɬɟɥɟɣɬɨɫɩɨɪɿɜ� 
ɪɨɡɜɢɬɨɤ ɝɪɢɛɧɢɯ ɝɿɮɿɜ ɡ ɭɬɜɨɪɟɧɧɹɦ ɛɚ�
ɡɢɞɿɣ ɿ ɛɚɡɢɞɿɨɫɩɨɪɿɜ� ɚ ɬɚɤɨɠ ɩɨɲɢɪɟɧ�
ɧɹ ɨɫɬɚɧɧɿɯ ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɨɝɨɞɧɢɯ ɭɦɨɜ 
ɤɜɿɬɧɹ±ɬɪɚɜɧɹ� ɬɨɛɬɨ ɩɟɪɿɨɞɭ� ɤɨɥɢ ɜɨɧɢ 
ɪɨɡɜɢɜɚɸɬɶɫɹ ɬɚ ɩɟɪɟɧɨɫɹɬɶɫɹ ɜɿɬɪɨɦ ɿ 
ɤɨɦɚɯɚɦɢ� ɭɪɚɠɚɸɱɢ ɥɢɫɬɤɢ ɛɚɪɛɚɪɢɫɿɜ� 

Ɇɢ ɩɨɪɿɜɧɹɥɢ ɩɨɤɚɡɧɢɤɢ ɭɪɚɠɟɧɧɹ 
ɥɢɫɬɤɿɜ ɿɡ ɩɟɪɟɫɿɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ 
ɫɭɦɢ ɫɟɪɟɞɧɶɨɞɨɛɨɜɢɯ ɬɟɦɩɟɪɚɬɭɪ ɿ ɨɩɚ�
ɞɿɜ ɭ ɤɜɿɬɧɿ±ɬɪɚɜɧɿ ɡɚ ɩɟɪɿɨɞ ɫɩɨɫɬɟɪɟ�
ɠɟɧɧɹ� ɿ ɜɢɹɜɢɥɢ ɦɿɠ ɧɢɦɢ ɩɟɜɧɭ ɡɚɥɟɠ�
ɧɿɫɬɶ �ɪɢɫɭɧɨɤ�� 

Ɂɨɤɪɟɦɚ� ɫɬɭɩɿɧɶ ɪɨɡɜɢɬɤɭ ɿɪɠɚɫɬɢɯ 
ɝɪɢɛɿɜ ɧɚ ɥɢɫɬɤɚɯ ɛɚɪɛɚɪɢɫɿɜ ɩɪɹɦɨ ɩɪɨ�
ɩɨɪɰɿɣɧɢɣ ɞɢɧɚɦɿɰɿ ɧɚɪɨɫɬɚɧɧɹ ɫɟɪɟɞ�
ɧɶɨɞɨɛɨɜɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɿ ɨɛɟɪ�
ɧɟɧɨ ɩɪɨɩɨɪɰɿɣɧɢɣ ɡɪɨɫɬɚɧɧɸ ɤɿɥɶɤɨɫɬɿ 
ɨɩɚɞɿɜ ɭ ɰɟɣ ɩɟɪɿɨɞ� Ɉɬɠɟ� ɪɨɡɜɢɬɨɤ ɿɪ�
ɠɚɫɬɢɯ ɝɪɢɛɿɜ ɧɚ ɥɢɫɬɤɚɯ ɛɚɪɛɚɪɢɫɿɜ 
ɪɿɡɤɨ ɡɧɢɠɭɽɬɶɫɹ ɿɡ ɩɨɧɢɠɟɧɧɹɦ ɬɟɦɩɟ�
ɪɚɬɭɪɢ ɩɨɜɿɬɪɹ  ɿ ɡɪɨɫɬɚɽ ɡɚ ɩɿɞɜɢɳɟɧɨʀ 
ɤɿɥɶɤɨɫɬɿ ɨɩɚɞɿɜ� ɉɟɪɟɜɿɪɤɚ ɨɬɪɢɦɚɧɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɡɚ ɩɨɞɚɧɨɸ ɧɢɠɱɟ ɮɨɪɦɭɥɨɸ 
ɞɨɜɟɥɚ� ɳɨ ɪɨɡɜɢɬɨɤ ɫɩɨɪ ɭ 3� JUDPLQLV 
ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɡɚ ɩɿɞɜɢɳɟɧɧɹ ɫɟɪɟɞɧɶɨ�
ɞɨɛɨɜɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɧɚɞ ɫɭɦɭ ���±
����&� ɚ ɡɪɨɫɬɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɫɩɨɪɨɧɨ�
ɲɟɧɧɹ ɝɪɢɛɚ ɜɿɞɛɭɜɚɽɬɶɫɹ ɜɢɳɟ ɩɨɪɨɝɭ 
���±����&�

� �� �

&&

VVVV NR
21

21
21¦ ¦¦



ɞɟ V1V2 ± ɫɟɪɟɞɧɶɨɞɨɛɨɜɿ ɬɟɦɩɟɪɚɬɭɪɧɿ 
ɩɨɤɚɡɧɢɤɢ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɡɚ ɩɟɜ�
ɧɢɣ ɩɟɪɿɨɞ �1� ɞɧɿɜ�

&1&2 ± ɫɭɦɚ ɨɩɚɞɿɜ ɡɚ ɰɟɣ ɫɚɦɢɣ ɩɟɪɿɨɞ�

Ɂɚ ɜɟɫɶ ɩɟɪɿɨɞ ɫɩɨɫɬɟɪɟɠɟɧɶ ɫɬɭɩɿɧɶ 
ɭɪɚɠɟɧɧɹ ɥɢɫɬɤɿɜ ɛɚɪɛɚɪɢɫɿɜ ɧɟ ɩɟɪɟɜɢ�
ɳɭɜɚɥɚ ��±�� �� Ɋɚɡɨɦ ɿɡ ɬɢɦ� ɜɿɫɿɦ ɜɢ�
ɞɿɜ ɛɚɪɛɚɪɢɫɿɜ ɜɢɹɜɢɥɢɫɶ ɚɛɫɨɥɸɬɧɨ 
ɫɬɿɣɤɢɦɢ ɩɪɨɬɢ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ� ɚ ɬɨɦɭ 
ɨɡɧɚɤ ɭɪɚɠɟɧɧɹ ɧɚ ɧɢɯ ɧɟ ɛɭɥɨ ɜɢɹɜɥɟɧɨ 
ɡɨɜɫɿɦ� əɤɳɨ ɩɨɪɿɜɧɹɬɢ ɰɿ ɩɨɤɚɡɧɢɤɢ ɡ 
ɜɿɞɨɦɨɫɬɹɦɢ ɩɪɨ ɩɨɯɨɞɠɟɧɧɹ ɨɤɪɟɦɢɯ 
ɜɢɞɿɜ ɛɚɪɛɚɪɢɫɿɜ� ɬɨ ɦɨɠɧɚ ɡɚɡɧɚɱɢɬɢ� ɳɨ 
ɧɚɣɛɿɥɶɲ ɫɬɿɣɤɢɦɢ ɞɨ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɽ 
ɝɪɭɩɚ ɜɢɞɿɜ� ɹɤɿ ɩɨɯɨɞɹɬɶ ɿɡ ɩɿɜɞɟɧɧɨɤɢ�
ɬɚɣɫɶɤɨɝɨ �ɫɯɿɞɧɨɚɡɿɚɬɫɶɤɨɝɨ� ɪɟɝɿɨɧɭ� 
Ȼɿɥɶɲɿɫɬɶ ɿɡ ɧɢɯ ɜɡɚɝɚɥɿ ɧɟ ɜɢɹɜɢɥɢ ɨɡɧɚɤ 
ɭɪɚɠɟɧɧɹ ɿɪɠɚɫɬɢɦɢ ɝɪɢɛɚɦɢ ɡɚ ɜɟɫɶ ɩɟ�
ɪɿɨɞ ɫɩɨɫɬɟɪɟɠɟɧɶ �� ɪɨɤɿɜ�� ɇɚɣɛɿɥɶɲɭ 
ɭɪɚɡɥɢɜɿɫɬɶ ɜɿɞ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɜɢɹɜɥɟɧɨ 
ɭ ɜɢɞɿɜ ɛɚɪɛɚɪɢɫɿɜ� ɹɤɿ ɩɨɯɨɞɹɬɶ ɿɡ Ƚɿɦɚ�
ɥɚʀɜ� ɋɟɪɟɞɧɶɨʀ Ⱥɡɿʀ ɬɚ ȯɜɪɨɩɢ� ȼɢɞɢ 
ɤɢɬɚɣɫɶɤɨ�ɬɢɛɟɬɫɶɤɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɭɪɚ�
ɠɚɸɬɶɫɹ ɿɪɠɚɫɬɢɦɢ ɝɪɢɛɚɦɢ ɡɧɚɱɧɨ ɦɟɧ�
ɲɟ� ɚ ɱɢɦɚɥɨ ɬɚɤɢɯ ɜɢɞɿɜ ɡɚɥɢɲɚɸɬɶɫɹ 
ɰɿɥɤɨɦ ɫɬɿɣɤɢɦɢ ɣ ɬɨɦɭ ɦɨɠɭɬɶ ɛɭɬɢ 
ɭɫɩɿɲɧɨ ɤɭɥɶɬɢɜɨɜɚɧɿ ɭ ɛɟɡɩɨɫɟɪɟɞɧɿɣ 
ɛɥɢɡɶɤɨɫɬɿ ɜɿɞ ɡɥɚɤɨɜɢɯ ɩɨɫɿɜɿɜ� Ɉɬɠɟ� 
ɩɪɢ ɩɥɚɧɭɜɚɧɧɿ ɛɚɪɛɚɪɢɫɨɜɢɯ ɤɭɥɶɬɭɪ ɞɨ�
ɰɿɥɶɧɨ ɛɪɚɬɢ ɞɨ ɭɜɚɝɢ ɩɨɯɨɞɠɟɧɧɹ ɨɤɪɟ�
ɦɢɯ ɜɢɞɿɜ ɿ� ɜɿɞɩɨɜɿɞɧɨ� ɜɢɡɧɚɱɚɬɢ ɪɢɡɢ�
ɤɢ ʀɯ ɜɩɪɨɜɚɞɠɟɧɧɹ ɜ ɤɭɥɶɬɭɪɭ�

Ɂɚ ɩɨɤɚɡɧɢɤɨɦ ɫɬɿɣɤɨɫɬɿ ɞɨ ɿɪɠɚɫɬɢɯ 
ɝɪɢɛɿɜ ɦɢ ɜɢɞɿɥɢɥɢ ɫɟɪɟɞ ɛɚɪɛɚɪɢɫɿɜ ɬɪɢ 
ɝɪɭɩɢ ɜɢɞɿɜ�
�� ɰɿɥɤɨɦ ɫɬɿɣɤɿ ɜɢɞɢ� ɹɤɿ ɧɟ ɜɪɚɠɚɸɬɶ�

ɫɹ ɿɪɠɚɫɬɢɦɢ ɝɪɢɛɚɦɢ ɡɚ ɛɭɞɶ�ɹɤɢɯ 
ɩɨɝɨɞɧɢɯ ɭɦɨɜ �%� EHDQLDQD� %� EUD�
FK\SRGD� %� GDV\VWDFK\D� %� GLHOVLDQD� 
%� JDJQHSDLQLL� %� JLOJLDQD� %� KROVWLL� 
%� WKXQEHUJLL� ± � ɜɢɞɿɜ�

�� ɩɨɪɿɜɧɹɧɨ ɫɬɿɣɤɿ ɜɢɞɢ� ɪɿɜɟɧɶ ɭɪɚɠɟɧ�
ɧɹ ɹɤɢɯ ɿɪɠɚɫɬɢɦɢ ɝɪɢɛɚɦɢ ɧɟ ɩɟɪɟ�
ɜɢɳɭɽ �� � ɩɨɜɟɪɯɧɿ ɥɢɫɬɤɿɜ �%� ɚHW�
QHQVLV� %� ɚJJUHJDWD� %� ɚQJXORVD� 
%� ɫLU FXP VHUUDWD� %� O\FLXP� %� REORQJD� 
%� RUWKRERWU\V� %� VSDWKXODWD� ± � ɜɢɞɿɜ�

�� ɧɟɫɬɿɣɤɿ ɞɨ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɜɢɞɢ� ɜ 
ɹɤɢɯ ɭɪɚɠɟɧɧɹ ɩɟɪɟɜɢɳɭɽ �� � ɥɢɫ�
ɬɨɜɨʀ ɩɨɜɟɪɯɧɿ �%� ɚHPXODQV� %� ɚONVX�
WKLHQVLV� %� ɚPXUHQVLV� %� ɚULVWDWD� 
%� ɫRUHDQD� %� GLHOVLDQD� %� HGJH�
ZRUWKLDQD� %� JLUDOGLL� %� LQWHJHUULPD� 
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ɧɨɜɢɯ ɥɚɧɿɜ� ɇɚ ɧɚɲɭ ɞɭɦɤɭ� ɞɨɫɬɚɬɧɿɦ 
ɛɚɪ¶ɽɪɨɦ ɞɥɹ ɧɢɯ ɦɨɠɭɬɶ ɛɭɬɢ ɡɚɯɢɫɧɿ 
ɫɦɭɝɢ ɡ ɞɟɪɟɜɧɢɯ ɩɨɪɿɞ ɡɚɜɲɢɪɲɤɢ ��±
�� ɦ� ɇɚɪɟɲɬɿ� ɧɟɫɬɿɣɤɿ ɞɨ ɿɪɠɚɫɬɢɯ ɝɪɢ�
ɛɿɜ ɜɢɞɢ ɛɚɪɛɚɪɢɫɿɜ �ɬɪɟɬɹ ɝɪɭɩɚ� ɦɨɠɧɚ 
ɜɢɪɨɳɭɜɚɬɢ ɩɨɛɥɢɡɭ ɡɟɪɧɨɜɢɯ ɥɚɧɿɜ 
ɥɢɲɟ ɜ ɥɿɫɨɩɚɪɤɨɜɨɦɭ �ɞɟɪɟɜɧɨɦɭ ɿ ɱɚ�
ɝɚɪɧɢɤɨɜɨɦɭ� ɨɬɨɱɟɧɧɿ� ɹɤɟ ɩɨɜɢɧɧɨ 
ɦɚɬɢ ��±��� ɦ� ɡɚɜɲɢɪɲɤɢ ɚɛɨ ɤɭɥɶɬɢ�
ɜɭɜɚɬɢ ʀɯ ɬɚɦ� ɞɟ ɧɟ ɩɟɪɟɞɛɚɱɟɧɨ ɜɢɪɨ�
ɳɭɜɚɧɧɹ ɯɥɿɛɧɢɯ ɡɥɚɤɿɜ� Ʉɪɿɦ ɬɨɝɨ� ɜɿɞɨ�
ɦɨ� ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɚɥɿɣɧɢɯ ɞɨɛɪɢɜ� 
ɨɫɨɛɥɢɜɨ ɭ ɫɭɦɿɲɿ ɡ ɮɨɫɮɨɪɧɢɦɢ� ɩɿɞ�
ɜɢɳɭɸɬɶ ɫɬɿɣɤɿɫɬɶ ɪɨɫɥɢɧ ɞɨ ɭɪɚɠɟɧɧɹ 
ɿɪɠɚɫɬɢɦɢ ɝɪɢɛɚɦɢ �)ɿOɿSHQNR� ������

Висновки і перспективи� ȼ ɭɦɨɜɚɯ 
ɜɨɥɨɝɨɝɨ ɿ ɬɟɩɥɨɝɨ ɤɥɿɦɚɬɭ ɑɟɪɧɿɜɟɰɶɤɨʀ 
ɨɛɥɚɫɬɿ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɛɿɥɶɲɨɫɬɿ ɛɚɪɛɚ�
ɪɢɫɿɜ ��� ɜɢɞɿɜ ɩɟɪɲɨʀ ɬɚ ɞɪɭɝɨʀ ɝɪɭɩ� 
ɧɟ ɫɬɚɧɨɜɢɬɶ ɿɫɬɨɬɧɨʀ ɡɚɝɪɨɡɢ ɞɥɹ ɜɢɪɨ�
ɳɭɜɚɧɧɹ ɯɥɿɛɧɢɯ ɡɥɚɤɿɜ ɧɚɜɿɬɶ ɬɨɞɿ� ɤɨɥɢ 

Ɉɬɠɟ� ɜ ɭɦɨɜɚɯ ɜɨɥɨɝɨɝɨ ɬɚ ɬɟɩɥɨɝɨ 
ɤɥɿɦɚɬɭ Ȼɭɤɨɜɢɧɢ ɛɚɪɛɚɪɢɫɢ ɧɟ ɫɬɚɧɨɜ�
ɥɹɬɶ ɡɧɚɱɧɨʀ ɧɟɛɟɡɩɟɤɢ ɞɥɹ ɡɥɚɤɨɜɢɯ 
ɤɭɥɶɬɭɪ� Ɍɨɦɭ ɤɭɥɶɬɢɜɭɜɚɬɢ ʀɯ �ɛɚɪɛɚɪɢ�
ɫɢ� ɦɨɠɧɚ ɧɚɜɿɬɶ ɭ ɬɢɯ ɜɢɩɚɞɤɚɯ� ɤɨɥɢ 
ɩɨɫɿɜɢ ɡɥɚɤɨɜɢɯ ɩɟɪɟɛɭɜɚɸɬɶ ɭ ɛɟɡɩɨɫɟ�
ɪɟɞɧɿɣ ɛɥɢɡɶɤɨɫɬɿ ɡ ɰɢɦɢ ɪɨɫɥɢɧɚɦɢ� 
ɇɚɣɛɿɥɶɲ ɛɟɡɩɟɱɧɢɦɢ ɞɥɹ ɡɥɚɤɨɜɢɯ ɥɚ�
ɧɿɜ ɽ ɧɚɡɜɚɧɿ ɜɢɳɟ ɰɿɥɤɨɦ ɫɬɿɣɤɿ ɜɢɞɢ 
ɛɚɪɛɚɪɢɫɿɜ ɩɟɪɲɨʀ ɝɪɭɩɢ� ɹɤɿ ɦɨɠɧɚ 
ɜɩɪɨɜɚɞɠɭɜɚɬɢ ɭ ɤɭɥɶɬɭɪɢ ɪɿɡɧɨɝɨ ɩɪɢ�
ɡɧɚɱɟɧɧɹ� ɞɟɤɨɪɚɬɢɜɧɿ ɩɨɫɚɞɤɢ� ɩɥɚɧɬɚɰɿʀ 
ɥɿɤɚɪɫɶɤɨɝɨ� ɯɚɪɱɨɜɨɝɨ ɚɛɨ ɦɟɞɨɞɚɣɧɨɝɨ 
ɩɪɢɡɧɚɱɟɧɧɹ� ɇɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɿ ɞɥɹ 
ɰɶɨɝɨ ɡɢɦɨɫɬɿɣɤɿ ɜɢɞɢ �ȼ� EUDFK\SRGD� 
ȼ� GDV\VWDFK\D� %� JLOJLDQD� ɚ ɬɚɤɨɠ ɫɥɚɛɨ 
ɭɪɚɠɟɧɿ %� DJJUHJDWD� %� GLHOVLDQD��

Ⱦɟɹɤɿ ɨɛɦɟɠɟɧɧɹ ɞɨɰɿɥɶɧɿ ɩɪɢ ɩɥɚɧɭ�
ɜɚɧɧɿ ɤɭɥɶɬɭɪ ɿɡ ɝɪɭɩɢ ɩɨɪɿɜɧɹɧɨ ɫɬɿɣɤɢɯ 
ɜɢɞɿɜ �ɞɪɭɝɚ ɝɪɭɩɚ�� ɹɤɿ ɧɟ ɩɨɜɢɧɧɿ ɡɪɨɫ�
ɬɚɬɢ ɭ ɛɟɡɩɨɫɟɪɟɞɧɿɣ ɛɥɢɡɶɤɨɫɬɿ ɞɨ ɡɟɪ�

 
 

� 
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Рисунок. Ɂɚɥɟɠɧɿɫɬɶ ɪɨɡɜɢɬɤɭ 3XFFLQLD JUDPLQLV ɜɿɞ ɩɨɝɨɞɧɢɯ ɭɦɨɜ ɬɪɚɜɧɹ  
������ ����� ���� ɪɪ��� 1 ± ɫɭɦɚ ɫɟɪɟɞɧɶɨɞɨɛɨɜɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ��ɋ��  

2 ± ɫɭɦɚ ɨɩɚɞɿɜ ɭ ɬɪɚɜɧɿ �ɦɦ�� � ± ɪɨɡɜɢɬɨɤ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɧɚ ɥɢɫɬɤɚɯ ɛɚɪɛɚɪɢɫɿɜ 
�� ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɢɬɬɹ ɩɨɜɟɪɯɧɿ ɥɢɫɬɤɿɜ�
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ɨɫɬɚɧɧɿ ɩɟɪɟɛɭɜɚɸɬɶ ɭ ɛɟɡɩɨɫɟɪɟɞɧɿɣ 
ɛɥɢɡɶɤɨɫɬɿ ɞɨ ɰɢɯ ɤɭɥɶɬɭɪ� Ɋɢɡɢɤɢ ɪɨɡ�
ɜɢɬɤɭ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɧɚ ɤɭɥɶɬɢɜɨɜɚɧɢɯ 
ɛɚɪɛɚɪɢɫɚɯ ɡɚɥɟɠɚɬɶ ɜɿɞ ɩɨɝɨɞɧɢɯ ɭɦɨɜ 
ɤɜɿɬɧɹ±ɬɪɚɜɧɹ� ɤɨɥɢ 3XFFLQLD JUDPLQLV 
ɚɤɬɢɜɧɨ ɪɨɡɜɢɜɚɽɬɶɫɹ ɿ ɩɨɲɢɪɸɽɬɶɫɹ� ɬɚ 
ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɜɢɞɿɜ� ɇɚɣ�
ɛɿɥɶɲ ɫɬɿɣɤɢɦɢ ɞɨ ɿɪɠɚɫɬɢɯ ɝɪɢɛɿɜ ɽ 

ɜɢɞɢ ɩɿɜɞɟɧɧɨ�ɤɢɬɚɣɫɶɤɨɝɨ �ɫɯɿɞɧɨɚɡɿɚɬ�
ɫɶɤɨɝɨ� ɪɟɝɿɨɧɭ� ɇɚɣɛɿɥɶɲɭ ɭɪɚɡɥɢɜɿɫɬɶ 
ɜɢɹɜɥɟɧɨ ɭ ɜɢɞɿɜ ɛɚɪɛɚɪɢɫɿɜ ɿɡ Ƚɿɦɚɥɚʀɜ� 
ɋɟɪɟɞɧɶɨʀ Ⱥɡɿʀ ɬɚ ȯɜɪɨɩɢ� Ɍɨɦɭ ɩɪɢ ɩɥɚ�
ɧɭɜɚɧɧɿ ɛɚɪɛɚɪɢɫɨɜɢɯ ɤɭɥɶɬɭɪ ɞɨɰɿɥɶɧɨ 
ɛɪɚɬɢ ɞɨ ɭɜɚɝɢ ɩɨɯɨɞɠɟɧɧɹ ɨɤɪɟɦɢɯ ɜɢ�
ɞɿɜ ɿ� ɜɿɞɩɨɜɿɞɧɨ� ɜɢɡɧɚɱɚɬɢ ɪɢɡɢɤɢ ʀɯ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɜ ɤɭɥɶɬɭɪɭ�
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)RUPXODWLRQ RI WKH SUREOHP. 5HSUHVHQWDWLYHV RI WKH JHQXV %HUEHULV /. �%HUEHULGDFHDH -XVV.� DUH 
extremely promising as valuable medicinal, melliferous, fruitful and also decorative shrubs. But rusty 
PXVKURRPV �3XFFLQLD JUDPLQLV 3HUV.� DUH SURJUHVVLQJ, ZKLFK DUH SDUDVLWL]LQJ RQ FHUHDOV. 7KH GDQJHU 
forgrowing cereal crops, barberries have when some of their species are growing close to the field.

The aim of the study was an estimation of risk of growth rusty mushroom on cultivated species 
of barberries, that gave a possibility to detect the most stable to such diseases species and to 
recommend them for using in decorative landscaping or in plantations of raw materials. 30 species 
of barberries, which arecultivating in botanical garden Yurii Fedkovych Chernivtsi National University, 
ZHUH H[SORULQJ GXULQJ ����±����. 

The growth of rusty mushrooms on barberries was studied by degree of affected leaves. The 
analysisof weather indicator from April-May confirmed dependence from their active germination 
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taleotospores Puccinia graminis and formation of basidiyas with basidiospores by period of outsight. 
7KH  LQWHQVLW\ RI DIIHFWLRQ EDUEHUULHV  OHDYHV E\  UXVW\ PXVKURRPV  LV FRPSDUDWLYHO\ QRW KLJK DQG  LVQ¶W 
RYHU  ��±�� �. $OVR  �  VSHFLHV  RI  EDUEHUULHV  DUH  GHWHFWHG  DV  DEVROXWHO\  UHVLVWDQW  DJDLQVW  UXVW\ 
mushrooms, so that there were no features of affection on them. If we compare these indicators with 
information about origin of separate species barberries, we can mark that the most resistant to rusty 
PXVKURRPV  DUH  VSHFLHV, ZKLFK  DUH  RULJLQDWH  IURP 6RXWK &KLQD  �(DVW $VLDQ�  UHJLRQ. 0RVW  RI  WKHP 
GLGQ¶W  KDYH  DQ\  IHDWXUHV  RI  DIIHFWLRQ  E\  UXVW\ PXVKURRPV  LQ  DOO  SHULRG  RI  RXWVLJKW  DW  DOO  ��  \HDUV�. 
The biggest affection from rusty mushrooms was noticed in species of barberries which come from 
the Himalayas, Central Asia and Europe. Therefore, in planning barberries cultivations it is expedient 
to consider the origin of separate species and accordingly determine risks of their introduction in 
culture. 

We excreted 3 groups of species among barberries by degree of fortitude to rusty mushrooms: 
�. &RPSOHWHO\ UHVLVWDQW VSHFLHV, ZKLFK GRQ¶W DIIHFW E\ UXVW\ PXVKURRPV LQ GLIIHUHQW ZHDWKHU FRQGLWLRQV� 
�%.  EHDQLDQD,  %.  EUDFK\SRGD,  %.  GDV\VWDFK\D,  %.  GLHOVLDQD,  %.  JDJQHSDLQLL,  %.  JLOJLDQD,  %.  KROVWLL, 
%. WKXQEHUJLL� ± � VSHFLHV� �. 5HODWLYHO\ UHVLVWDQW VSHFLHV, WKH OHYHO RI DIIHFWLRQ RI UXVW\ PXVKURRPV 
QRW PRUH  WKDQ  �� �  RI  OHDI  VXUIDFH  �%.  аHWQHQVLV,  %.  аJJUHJDWD,  %.  аQJXORVD,  %.  ɫLUFXPVHUUDWD, 
%.  O\FLXP, %.  REORQJD,  %.  RUWKRERWU\V,  %.VSDWKXODWD�  ±  �  VSHVLHV�  �. 8QVWDEOH  WR  UXVW\ PXVKURRPV 
VSHFLHV  LQ  ZKLFK  WKH  DIIHFWLRQ  LV PRUH  WKDQ  ���  RI  OHDI  VXUIDFH  �%.  аHPXODQV,  %.  аONVXWKLHQVLV, 
%.  аPXUHQVLV,  %.  аULVWDWD,  %.  ɫRUHDQD,  %.  GLHOVLDQD,  %.  HGJHZRUWKLDQD,  %.  JLUDOGLL,  %.  LQWHJHUULPD, 
%.  OD[LIORUD, %. QRWDELOLV, %. UHJHOLDQD, %. UHWLFXODWD, %. YXOJDULV� ± �� VSHFLHV.

7KH  LQWHQVLW\  RI  JURZWK  UXVW\ PXVKURRPV  RQ  WKH  EDUEHUU\¶V  OHDYHV  DUH  FKDQJLQJ  WKH  VHSDUDWH 
years. The literature confirms that the activity of dissemination taleotospores, development of 
mushroom hyphae with formation basidiyas and basidiospores, also dissemination the last one 
depends on weather conditions of April-May, that is the period when they are progressing and carrying 
by wind and insects affecting barberries leaves. We compared the indicators of affection leaves with 
average indicators of total average daily temperaturesand precipitations in April-May by the period 
of observation, and between them had been detected certain dependence. The degree of rusty 
mushroom growth on barberries leaves was detected proportional to dynamics of increase middle-
daily temperatures of air and inversely proportional to increasing amount of precipitation at this period.

The most dangerous for cereal fields are higher named completely resistant species barberries 
from the first group, which we can introduce in culture for different purpose: decorative landing, 
plantations of medical, nutritional or melliferous purpose. Some limitationsare expedient in planning 
FXOWXUHV ZLWK  JURXSV  RI  UHODWLYHO\  UHVLVWDQW  VSHFLHV  �WKH  VHFRQG  JURXS�,  ZKLFK  GRQ¶W  KDYH  WR  JURZ 
close to the cereal fields. In our opinion, the sufficient barrier for them can be a protective zone with 
ZRRGV  ��±�� PHWHUV ZLGH. $W  ODVW,  XQVWDEOH  WR  UXVW\ PXVKURRPV  VSHFLHV  RI  EDUEHUULHV  �WKH  WKLUG 
JURXS�, ZH FDQ JURZ QHDUE\ WKH FHUHDO ILHOGV MXVW LQ IRUHVWU\ HQYLURQPHQW �ZRRGV DQG VKUXEV�, ZKLFK 
PXVW EH ��±��� P ZLGH RU  WR FXOWLYDWH WKHP ZKHUH ZLOO EH QR JURZLQJ FHUHDOV. 

Thereby, in terms of wet and warm climate in Chernivtsi region the cultivation of most barberries 
��� VSHFLHV RI WKH ILUVW DQG VHFRQG JURXS� GRQ¶W PDNH DQ\ VLJQLILFDQW WKUHDW IRU JURZLQJ FHUHDOV HYHQ 
when the last one are close to these cultures.

Keywords: Puccinia graminis, teleutospores, basidiospores, barberries, planting, cornfields.

Ɉɬрɢɦаɧɨ� ����������
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А. А. ДЗИБА, ɤаɧдɢдаɬ ɫɿɥьɫьɤɨɝɨɫɩɨдарɫьɤɢɯ ɧауɤ, дɨцеɧɬ 
KWWSV���RUFLG.RUJ�������������������;, е�PDLO� RUKLGH\DBRQF\GLXP#XNU.QHW   
ɇацɿɨɧаɥьɧɢɣ уɧɿɜерɫɢɬеɬ ɛɿɨреɫурɫɿɜ  ɿ ɩрɢрɨдɨɤɨрɢɫɬуɜаɧɧɹ ɍɤраʀɧɢ 

Н. П. РИБЧИНСЬКА, ɜɢɤɥадаɱ 
е�PDLO�  U\EFK\QVND��#JPDLO.FRP 
А. А. РИБЧИНСЬКИЙ, ɜɢɤɥадаɱ 
е�PDLO� JHRGH]LVWVDU#JPDLO.FRP   

ɒацьɤɢɣ ɥɿɫɨɜɢɣ ɤɨɥедɠ ɿɦ. В. В. Суɥьɤа

Ⱥрɛɨреɬуɦ ɒацьɤɨɝɨ ɥɿɫɨɜɨɝɨ ɤɨɥедɠу  ɿɦ. В. В. Суɥьɤа ± цɿɧɧɢɣ ɨɫередɨɤ деɧдрɨɮ-
ɥɨрɢ  дɥɹ  ɡɛаɝаɱеɧɧɹ  ɛɿɨрɿɡɧɨɦаɧɿɬɬɹ Вɨɥɢɧɫьɤɨɝɨ ɉɨɥɿɫɫɹ.  Ɂаɣɦаɽ  ɩɥɨɳу  �,�  ɝа. ɇа-
ɜедеɧɨ ɿɫɬɨрɿɸ ɮɨрɦуɜаɧɧɹ арɛɨреɬуɦу ɒацьɤɨɝɨ ɥɿɫɨɜɨɝɨ ɤɨɥедɠу ɿɦ. В. В. Суɥьɤа ɜɿд 
ɩɨɱаɬɤу  ɫɬɜɨреɧɧɹ  дɨ  ɫьɨɝɨдɧɿ  �уɩрɨдɨɜɠ ��  рɨɤɿɜ�. ɉредɫɬаɜɥеɧɨ  реɡуɥьɬаɬɢ  ɿɧɜеɧ-
ɬарɢɡацɿʀ деɧдрɨɮɥɨрɢ арɛɨреɬуɦу, ɹɤа ɧаɥɿɱуɽ ��� ɜɢдɿɜ ���� рɿдɤɿɫɧɢɯ�, ɳɨ ɧаɥеɠаɬь 
дɨ  ��  рɨдɿɜ,  ��  рɨдɢɧɢ,  ��  ɩɨрɹдɤɿɜ,  дɜɨɯ  ɤɥаɫɿɜ.  Ȼɿɥьɲɿɫɬь  ɜɢдɿɜ  ɧаɥеɠɢɬь  дɨ  ɜɿддɿɥу 
0DJQROLRSK\WD ± ��� ɜɢдɿɜ ���,� ��, дɨ 3LQRSK\WD ± �� ɜɢдɢ ���,� ��. Ɋɨɫɥɢɧɢ ɡрɨɫɬаɸɬь 
у ɬаɤɢɯ  ɜɢдаɯ  ɧаɫадɠеɧь,  ɹɤ  ɝруɩɢ,  аɥеʀ,  ɠɢɜɨɩɥɨɬɢ,  ɠɢɜɿ  ɫɬɿɧɢ,  ɫɨɥɿɬерɢ,  ɩɨɲɢреɧɿ 
ɦɿɲаɧɿ ɝруɩɢ. ��� ɜɢдɢ дереɜɧɢɯ рɨɫɥɢɧ ɧаɥеɠаɬь дɨ ɮаɧерɨɮɿɬɿɜ, ɩереɜаɠаɸɬь ɦеɡɨ-
ɮаɧерɨɮɿɬɢ ���,� �� �ɦеɝаɮаɧерɨɮɿɬɿɜ ± ��,� �, ɦɿɤрɨɮаɧерɨɮɿɬɿɜ ± ��,� �, ɧаɧɨɮа-
ɧерɨɮɿɬɿɜ ± ��,� �� ɬа ɬрɢ ɜɢдɢ ɯаɦеɮɿɬɿɜ. 

ɇаɜедеɧɨ аɧаɥɿɡ еɤɨɥɨɝɿɱɧɨʀ ɫɬруɤɬурɢ �ɡа ɜɢɦɨɝɥɢɜɿɫɬɸ дɨ ɫɜɿɬɥа, ɜɨɥɨɝɢ ɬа ʉруɧ-
ɬɿɜ�. ȿɤɨɥɨɝɿɱɧа ɫɬруɤɬура ɩредɫɬаɜɥеɧа ɩереɜаɠɧɨ ɝеɦɿɫɤɿɨɮɿɬаɦɢ ± �� ɜɢдɿɜ ���,� �� 
ɬа ɝеɥɿɨɮɿɬаɦɢ ± �� ɜɢдɢ  ���,� ��, ɡɧаɱɧɨ ɦеɧɲе ɫɤɿɨɮɿɬɿɜ ± �� ɜɢдɿɜ  ���,� ��. Ɂа ɜɢ-
ɦɨɝɥɢɜɿɫɬɸ рɨɫɥɢɧ дɨ рɨдɸɱɨɫɬɿ ʉруɧɬу ɜɢɹɜɥеɧɨ ɦеɡɨɬрɨɮɢ ± �� ɜɢдɢ ���,� � ɡаɝаɥь-
ɧɨʀ ɤɿɥьɤɨɫɬɿ ɜɢдɿɜ�� деɳɨ ɦеɧɲе ɨɥɿɝɨɬрɨɮɿɜ ���,� �� ɿ ɦеɝаɬрɨɮɿɜ ���,� ��, ɧаɣɦеɧɲе 
ɩредɫɬаɜɥеɧɿ ɦеɡɨɨɥɿɝɨɬрɨɮɢ ± �,� �. Сɩеɤɬр ɜɢдɿɜ дереɜɧɢɯ рɨɫɥɢɧ арɛɨреɬуɦу ɦаɽ 
ɲɿɫɬь ɬɢɩɿɜ ɝɿɝрɨɦɨрɮ, ɩɨɲɢреɧɢɦɢ ɽ� ɦеɡɨɮɿɬɢ ��� ɜɢдɿɜ�  ɿ ɤɫерɨɦеɡɨɮɿɬɢ ��� ɜɢдɿɜ�, 
ɦаɥɨ  ɩɨɲɢреɧɢɦɢ  ±  ɝɿɝрɨɦеɡɨɮɿɬɢ  �ɱɨɬɢрɢ  ɜɢдɢ,  �,� ��. Маɣɠе  ɨдɧаɤɨɜɨɸ  ɤɿɥьɤɿɫɬɸ 
ɩредɫɬаɜɥеɧɿ  ɝɿɝрɨɮɿɬɢ  ��� ɜɢдɿɜ,  ��,� ��,  ɤɫерɨɮɿɬɢ  ��� ɜɢдɿɜ,  ��,� �� ɬа ɦеɡɨɝɿɝрɨ-
ɮɿɬɢ ��� ɜɢдɿɜ, ��,� ��, ɦеɡɨɤɫерɨɮɿɬɿɜ ɽ �� ɜɢдɿɜ ��,� ��.

Ɉцɿɧеɧɨ ɫуɱаɫɧɢɣ ɫɬаɧ дереɜɧɢɯ рɨɫɥɢɧ� �� � ɦаɸɬь дɨɛрɢɣ ɫɬаɧ, ɩɨ ɱɨɬɢрɢ ɜɢдɢ  ± 
ɡадɨɜɿɥьɧɢɣ  ɿ ɧеɡадɨɜɿɥьɧɢɣ ɫɬаɧ. 

Ключові слова:  деɧдрɨɩарɤ,  ɒацьɤ,  еɤɨɥɨɝɿɹ,  ɬаɤɫɨɧɨɦɿɱɧɢɣ  ɫɤɥад,  ɫɬɜɨреɧɧɹ, 
реɤɨɧɫɬруɤцɿɹ.

Актуальність та аналіз останніх до-
сліджень. ȼɨɥɢɧɶ ± ɰɟ ɪɟɝɿɨɧ� ɞɟ ɧɚɫɟ�

ɥɟɧɧɹ ɿ ɜɥɚɞɚ ɞɛɚɸɬɶ ɩɪɨ ɡɛɟɪɟɠɟɧɧɹ 
ɭɧɿɤɚɥɶɧɢɯ ɩɪɢɪɨɞɧɢɯ ɥɚɧɞɲɚɮɬɿɜ� ɪɚ�
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Ⱥ. Ⱥ. Дɡɢɛа, ɇ. ɉ. Ɋɢɛɱɢɧɫьɤа, Ⱥ. Ⱥ. Ɋɢɛɱɢɧɫьɤɢɣ

ɰɿɨɧɚɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɫɭɪɫɿɜ ɥɿɫɭ� 
ɨɡɟɪ� ɛɨɥɿɬ� ɉɨɫɬɿɣɧɨ ɬɪɢɜɚɽ ɪɨɛɨɬɚ 
ɳɨɞɨ ɪɟɡɟɪɜɭɜɚɧɧɹ ɨɫɨɛɥɢɜɨ ɰɿɧɧɢɯ ɩɪɢ�
ɪɨɞɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɬɚ ɨɛ¶ɽɤɬɿɜ ɞɥɹ ɩɨ�
ɞɚɥɶɲɨɝɨ ɫɬɜɨɪɟɧɧɹ ɬɟɪɢɬɨɪɿɣ ɬɚ 
ɨɛ¶ɽɤɬɿɜ ɩɪɢɪɨɞɧɨ�ɡɚɩɨɜɿɞɧɨɝɨ ɮɨɧɞɭ 
ɡɚɝɚɥɶɧɨɞɟɪɠɚɜɧɨɝɨ ɬɚ ɦɿɫɰɟɜɨɝɨ ɡɧɚɱɟɧ�
ɧɹ �5HJLRQDO UHSRUW� ������ ɇɚɭɤɨɜɰɿ 
ɍɤɪɚʀɧɢ� ɉɨɥɶɳɿ ɬɚ Ȼɿɥɨɪɭɫɿ ɪɨɡɪɨɛɢɥɢ 
ɫɩɿɥɶɧɭ ɫɬɪɚɬɟɝɿɸ ɨɯɨɪɨɧɢ ɿ ɜɢɤɨɪɢɫɬɚɧ�
ɧɹ ɩɪɢɪɨɞɧɨʀ ɫɩɚɞɳɢɧɢ ɛɿɥɨɪɭɫɶɤɨ�ɩɨɥɶ�
ɫɶɤɨ�ɭɤɪɚʀɧɫɶɤɨɝɨ ɩɪɢɤɨɪɞɨɧɧɹ� Ɍɚɤɨɸ 
ɬɟɪɢɬɨɪɿɸ ɽ ɒɚɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɪɢ�
ɪɨɞɧɢɣ ɩɚɪɤ� ɞɟ ɩɨɫɬɿɣɧɨ ɩɪɨɜɨɞɹɬɶ ɿɧ�
ɜɟɧɬɚɪɢɡɚɰɿɸ ɛɿɨɪɿɡɧɨɦɚɧɿɬɬɹ� Ɉɞɧɢɦ ɿɡ 
ɰɿɧɧɢɯ ɨɛ¶ɽɤɬɿɜ ɧɚ ɬɟɪɢɬɨɪɿʀ ɒɚɰɶɤɨɝɨ 
ɇɉɉ ɽ ɚɪɛɨɪɟɬɭɦ ɒɚɰɶɤɨɝɨ ɥɿɫɨɜɨɝɨ ɤɨ�
ɥɟɞɠɭ ɿɦ� ȼ� ȼ� ɋɭɥɶɤɚ� ɞɟ ɫɶɨɝɨɞɧɿ ɮɨɪ�
ɦɭɽɬɶɫɹ ɟɤɨɥɨɝɿɱɧɚ ɫɜɿɞɨɦɿɫɬɶ� ɤɭɥɶɬɭɪɚ 
ɨɫɨɛɢɫɬɨɫɬɿ ɫɬɭɞɟɧɬɿɜ� ɝɚɪɦɨɧɿɡɚɰɿɹ ɜɿɞ�
ɧɨɫɢɧ ɭ ɫɢɫɬɟɦɿ ©ɥɸɞɢɧɚ ± ɫɭɫɩɿɥɶɫɬɜɨ ± 
ɩɪɢɪɨɞɚª� 

ȱɡ ɦɟɬɨɸ ɫɢɫɬɟɦɚɬɢɡɚɰɿʀ ɞɟɧɞɪɨɮɥɨɪɢ 
ɬɚ ɜɢɹɜɥɟɧɧɹ ɪɿɞɤɿɫɧɢɯ ɪɨɫɥɢɧ ɭɩɪɨɞɨɜɠ 
ɨɫɬɚɧɧɿɯ ɩ¶ɹɬɢ ɪɨɤɿɜ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɬɿɣ�
ɧɢɣ ɚɧɚɥɿɡ ɞɟɧɞɪɨɮɥɨɪɢ� ɡɨɤɪɟɦɚ ɞɟɧ�
ɞɪɨɪɚɪɢɬɟɬɿɜ ɧɚ ɡɚɩɨɜɿɞɧɢɯ ɨɛ¶ɽɤɬɚɯ 
ɍɤɪɚʀɧɫɶɤɨɝɨ ɉɨɥɿɫɫɹ �6RWQ\N� 	 
3RSRY\FK� ����� 3RSRY\FK� 6DYRVNLQD� 
8VW\PHQNR� 6KHUVWLXN� 	 ']\ED� ����� 
3RSRY\FK �  6DYRVN LQD �  6KH U V W LXN � 
0\NKDLORY\FK� 	 ']\ED� ����� 3RNRW\ORYD� 
����� ']\ED� 2VWURYVNɚ� 	 +DYU\OLXN� 
����� 3RNRW\ORYD� ������ Ɍɚɤɨɠ ɞɨɫɥɿɞɠɭ�
ɸɬɶ ɞɿɥɹɧɤɢ ɚɤɬɢɜɧɢɯ ɿ ɜɢɪɨɛɥɟɧɢɯ ɛɚ�
ɡɚɥɶɬɨɜɢɯ ɤɚɪ¶ɽɪɿɜ� ɞɟ ɡɪɨɫɬɚɸɬɶ ɪɚɪɢ�
ɬɟɬɧɿ ɜɢɞɢ ɩɪɢɪɨɞɧɨʀ ɮɥɨɪɢ �6DYFKXN� 	 
9\KRYVNL\� ������ Ɍɨɦɭ ɩɪɨɜɟɞɟɧɧɹ  
ɿɧɜɟɧɬɚɪɢɡɚɰɿʀ ɞɟɧɞɪɨɮɥɨɪɢ ɬɚ ɭɡɚɝɚɥɶ�
ɧɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɧɿɬɨɪɢɧɝɨɜɢɯ ɫɩɨ�
ɫɬɟɪɟɠɟɧɶ �ɡɛɢɪɚɧɧɹ� ɨɛɪɨɛɥɟɧɧɹ� ɫɢɫ�
ɬɟɦɚɬɢɡɚɰɿɹ ɬɚ ɚɧɚɥɿɡ ɿɧɮɨɪɦɚɰɿɣ� ɧɚ 
ɬɟɪɢɬɨɪɿʀ ȼɨɥɢɧɫɶɤɨɝɨ ɉɨɥɿɫɫɹ� ɚ ɫɚɦɟ 
ɚɪɛɨɪɟɬɭɦɭ ɒɚɰɶɤɨɝɨ ɥɿɫɨɜɨɝɨ ɤɨɥɟɞɠɭ 
ɿɦ� ȼ� ȼ� ɋɭɥɶɤɚ ɽ ɚɤɬɭɚɥɶɧɢɦ� 

Мета дослідження ± ɞɨɫɥɿɞɢɬɢ ɿɫɬɨ�
ɪɿɸ ɮɨɪɦɭɜɚɧɧɹ ɤɨɥɟɤɰɿʀ ɧɚɫɚɞɠɟɧɶ 
ɒɚɰɶɤɨɝɨ ɥɿɫɨɜɨɝɨ ɤɨɥɟɞɠɭ ɿɦ� ȼ� ȼ� ɋɭɥɶ�

ɤɚ� ɜɫɬɚɧɨɜɢɬɢ ɫɭɱɚɫɧɢɣ ɬɚɤɫɨɧɨɦɿɱɧɢɣ 
ɫɤɥɚɞ� ɜɢɨɤɪɟɦɢɬɢ ɞɟɧɞɪɨɪɚɪɢɬɟɬɢ� ɩɪɨ�
ɜɟɫɬɢ ɚɧɚɥɿɡ ɛɿɨɦɨɪɮɨɥɨɝɿɱɧɨʀ ɬɚ ɟɤɨɥɨ�
ɝɿɱɧɨʀ ɫɬɪɭɤɬɭɪ�

Матеріали і методи дослідження. 
Ɂɚɫɬɨɫɨɜɚɧɨ ɫɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ ɬɚ ɩɨɪɿɜ�
ɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɨɬɪɢɦɚɧɨɝɨ ɮɚɤɬɢɱɧɨɝɨ 
ɦɚɬɟɪɿɚɥɭ� ɜɢɞɢ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ ɩɟɪɟ�
ɜɿɪɹɥɢ ɧɚ ɧɚɥɟɠɧɿɫɬɶ ɞɨ ɑɟɪɜɨɧɨɝɨ 
ɋɩɢɫɤɭ Ɇɿɠɧɚɪɨɞɧɨɝɨ ɋɨɸɡɭ Ɉɯɨɪɨɧɢ 
ɉɪɢɪɨɞɢ �ɑɋ ɆɋɈɉ� �7KH ,8&1 5HG 
/LVW� ������ ɿɧɜɟɧɬɚɪɢɡɚɰɿɸ ɜɢɞɿɜ ɞɟɪɟɜ�
ɧɢɯ ɪɨɫɥɢɧ ɬɚ ɨɰɿɧɸɜɚɧɧɹ ʀɯɧɶɨɝɨ ɫɬɚɧɭ 
ɩɪɨɜɨɞɢɥɢ ɦɚɪɲɪɭɬɧɢɦ ɦɟɬɨɞɨɦ �ȱɧ�
ɫɬɪɭɤɰɿɹ� ������ ɭɬɨɱɧɸɜɚɥɢ ɜɢɞ ɞɟɪɟɜ�
ɧɢɯ ɪɨɫɥɢɧ ɡɚ ɩɪɚɰɹɦɢ �.RNKQR HW DO�� 
����� .DOLQLFKHQNR� ����� =DLDFKXN� 
������ ȼɢɞɨɜɭ ɧɚɡɜɭ ± ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɦɿɠ�
ɧɚɪɨɞɧɨʀ ɤɥɚɫɢɮɿɤɚɰɿʀ �7KH 3ODQW /LVW� 
������ ɤɥɚɫɢɮɿɤɚɰɿɸ ɠɢɬɬɽɜɢɯ ɮɨɪɦ ± ɡɚ 
�5DXQNLDHU� ������ ɪɨɡɩɨɞɿɥ ɜɢɞɿɜ ɞɟɪɟɜ�
ɧɢɯ ɪɨɫɥɢɧ ɡɚ ɜɢɫɨɬɚɦɢ ± ɡɚ �.DOLQLFKHQ�
NR� ������ Ɂɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ ɞɨ ɨɫɧɨ�
ɜɧɢɯ ɮɚɤɬɨɪɿɜ ɫɟɪɟɞɨɜɢɳɚ ɩɪɨɜɨɞɢɥɢ 
ɚɧɚɥɿɡ ɧɚɥɟɠɧɨɫɬɿ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ ɞɨ 
ɪɿɡɧɢɯ ɟɤɨɥɨɝɿɱɧɢɯ ɝɪɭɩ�

Результати дослідження та їх обго-
ворення. ɍ ɫɟɥɢɳɿ ɒɚɰɶɤ ɭ ɬɪɚɜɧɿ ���� ɪ� 
ɛɭɥɨ ɪɨɡɩɨɱɚɬɨ ɨɪɝɚɧɿɡɚɰɿɸ ɒɚɰɶɤɨɝɨ 
ɥɿɫɧɨɝɨ ɬɟɯɧɿɤɭɦɭ �ɧɚɤɚɡ ʋ ��� Ƚɨɥɨɜɧɨ�
ɝɨ ɭɩɪɚɜɥɿɧɧɹ ɥɿɫɨɜɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿ 
ɥɿɫɨɡɚɝɨɬɿɜɟɥɶ ɩɪɢ Ɋɚɞɿ ɦɿɧɿɫɬɪɿɜ ɍɊɋɊ�� 
Ɉɞɧɨɱɚɫɧɨ ɩɨɱɚɥɨɫɶ ɮɨɪɦɭɜɚɧɧɹ ɤɨɥɟɤ�
ɰɿʀ ɪɨɫɥɢɧ� ȱɡ ɰɿɽɸ ɦɟɬɨɸ ɭ ���� ɪ� ɛɭɥɨ 
ɫɬɜɨɪɟɧɨ ɬɢɦɱɚɫɨɜɢɣ ɪɨɡɫɚɞɧɢɤ ɧɚ ɬɟɪɢ�
ɬɨɪɿʀ ɬɟɯɧɿɤɭɦɭ� ɞɟ ɜɢɪɨɳɭɜɚɥɢ ɫɿɹɧɰɿ ɣ 
ɫɚɞɠɚɧɰɿ ɞɥɹ ɜɥɚɫɧɢɯ ɩɨɬɪɟɛ� ɇɚɫɿɧɧɹ 
ɜɢɩɢɫɭɜɚɜ ɿɧɠɟɧɟɪ ɥɿɫɨɜɢɯ ɤɭɥɶɬɭɪ 
ɒɚɰɶɤɨɝɨ ɧɚɜɱɚɥɶɧɨ�ɞɨɫɜɿɞɧɨɝɨ ɥɿɫɝɨɫɩ�
ɡɚɝɭ ȼ� Ƚ� ɘɪɱɭɤ ɿɡ ɛɨɬɚɧɿɱɧɢɯ ɫɚɞɿɜ ɿ 
ɞɟɧɞɪɨɩɚɪɤɿɜ ɍɤɪɚʀɧɢ ɿ ɤɪɚʀɧ ɋɇȽ �ɇɚ�
ɰɿɨɧɚɥɶɧɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ ɿɦ� Ɇ� Ɇ� Ƚɪɢɲ�
ɤɚ ɇȺɇ ɍɤɪɚʀɧɢ� Ⱦɟɪɠɚɜɧɢɣ ɞɟɧɞɪɨɥɨ�
ɝɿɱɧɢɣ ɩɚɪɤ ©Ɍɪɨɫɬɹɧɟɰɶª ɇȺɇ ɍɤɪɚʀɧɢ� 
Ⱦɟɪɠɚɜɧɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ ɦ� Ʉɚɦɟɧɟɰɶ�
ɉɨɞɿɥɶɫɶɤɢɣ� Ȼɨɬɚɧɿɱɧɢɣ ɫɚɞ ɍɠɝɨɪɨɞ�
ɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ� Ȼɨɬɚ�
ɧɿɱɧɢɣ ɫɚɞ Ⱦɧɿɩɪɨɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ 
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Садɨɜɨ�ɩарɤɨɜе ɝɨɫɩɨдарɫɬɜɨ

ɪɿɯɿɜ �ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ Ʌɶɜɿɜɫɶɤɨɝɨ ɧɚɰɿ�
ɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ ȱɜɚɧɚ 
Ɏɪɚɧɤɚ� ɋɬɨɪɨɠɢɧɟɰɶɤɢɣ ɥɿɫɨɜɢɣ ɤɨ�
ɥɟɞɠ�� ɳɟɩɥɟɧɿ ɝɥɨɞɢ� ɛɭɡɤɢ� ɫɚɞɠɚɧɰɿ 
%X[XV VHPSHUYLUHQV /� �©Ȼɪɟɫɬɡɟɥɟɧɛɭɞª�� 
ɍ ����±���� ɪɪ� ɨɬɪɢɦɚɥɢ ɧɚɫɿɧɧɹ 
ɛɥɢɡɶɤɨ ��� ɜɢɞɿɜ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ ɿɡ� 
ɛɨɬɚɧɿɱɧɨɝɨ ɫɚɞɭ ɋɚɦɚɪɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢ�
ɬɟɬɭ ��� ɜɢɞɿɜ�� Ȼɚɬɭɦɫɶɤɨɝɨ ɛɨɬɚɧɿɱɧɨɝɨ 
ɫɚɞɭ ��� ɜɢɞɿɜ�� Ƚɨɥɨɜɧɨɝɨ ɛɨɬɚɧɿɱɧɨɝɨ 
ɫɚɞɭ ɿɦ� Ɇ� ȼ� ɐɢɰɢɧɚ ɊȺɇ ��� ɜɢɞɿɜ��

ȱɡ ���� ɪ� ɞɨ ���� ɪ� ɛɭɥɨ ɫɬɜɨɪɟɧɨ 
ɩɟɪɲɭ ɱɚɫɬɢɧɭ ɚɪɛɨɪɟɬɭɦɭ ɧɚ ɬɟɪɢɬɨɪɿʀ 
ɬɟɯɧɿɤɭɦɭ �ɦɿɠ ɒɚɰɶɤɢɦ ɊȼɄ ɿ ɝɭɪɬɨ�
ɠɢɬɤɨɦ ʋ ��� ɹɤɚ ɛɭɥɚ ɩɪɢɫɜɹɱɟɧɚ 
����ɪɿɱɱɸ ɜɿɞ Ⱦɧɹ ɧɚɪɨɞɠɟɧɧɹ ȼ� ȱ� Ʌɟ�
ɧɿɧɚ �ɪɢɫ� ��� Ɋɨɫɥɢɧɢ ɜɢɫɚɞɠɭɜɚɥɢ ɫɬɭ�
ɞɟɧɬɢ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ Ʉ� ɋ� Ⱦɚɜɢɞɸɤɚ� 
ȼ� Ƚ� ɘɪɱɭɤ� ȯ� Ɏ� Ȼɿɥɟɰɶɤɨɝɨ� Ȼɭɥɨ ɡɛɟ�
ɪɟɠɟɧɨ ɞɟɪɟɜɚ� ɳɨ ɜɠɟ ɡɪɨɫɬɚɥɢ ɧɚ ɰɿɣ 
ɬɟɪɢɬɨɪɿʀ �$FHU SODWDQRLGHV /�� )UD[LQXV 
H[FHOVLRU /�� ɞɜɚ ɟɤɡɟɦɩɥɹɪɢ 3LQXV 
V\OYHVWULV /�� 6\ULQJD YXOJDULV /��� ɍ 
���� ɪ� ± ɫɩɨɪɭɞɠɟɧɨ ɨɛɟɥɿɫɤ ɿɡ ɛɚɪɟɥɶɽ�
ɮɨɦ ȼ� ȱ� Ʌɟɧɿɧɚ� ɞɟ ɜɢɤɚɪɛɨɜɚɧɨ ɫɩɢɫɨɤ 
ɨɫɿɛ� ɹɤɿ ɡɪɨɛɢɥɢ ɜɚɝɨɦɢɣ ɜɧɟɫɨɤ ɞɥɹ 
ɫɬɜɨɪɟɧɧɹ ɤɨɥɟɤɰɿʀ ɪɨɫɥɢɧ �Ʉ� Ⱦɚɜɢɞɸɤ� 
ȼ� ɘɪɱɭɤ� ɉ� Ȼɚɧɞɭɪɚ� Ɇ� ȼɚɫɢɥɟɧɤɨ� 
ɉ� ȼɨɡɧɹɤ� ȼ� Ƚɟɪɚɫɢɦɢɤ� ȱ� Ƚɨɥɨɜɚɰɶɤɢɣ� 
ȱ� Ƚɪɢɜɢɧɢɤ� ɋ� Ƚɪɢɰɟɧɹ� Ɇ� Ⱦɚɜɢɞɸɤ� 
ȼ� Ʉɨɜɚɥɶ� Ƚ� Ʉɨɡɸɪɚ� Ɇ� Ʉɥɸɱɭɤ� 
ȼ� Ʉɭɰɶ��

Ȼɭɥɨ ɜɥɚɲɬɨɜɚɧɨ ɬɚɤɿ ɜɢɞɢ ɧɚɫɚ�
ɞɠɟɧɶ� ɫɨɥɿɬɟɪɢ� ɝɪɭɩɢ �3LQXV EDQNVL�
DQD /DPE�� 3LQXV QLJUD subsp. SDOODVLDQD� 
/DUL[ GHFLGXD 0LOO�� 3VHXGRWVXJD PHQ]LHVLL 
�0LUE�� )UDQFR�� *OHGLWVLD WULDFDQWKRV /�� 
ɋDVWDQHD VDW LYD  0LO O � �  $OQXV LQ�
cana �/�� 0RHQFK�� 3KHOORGHQGURQ DPX�
UHQVH YDU� ZLOVRQLL�� %X[XV VHPSHUYLUHQV /�� 
7DPDUL[ WHWUDQGUD 3DOO�� 6RUEDULD VRUELIROLD 
�/�� $�%U�� )OXHJJHD VXIIUXWLFRVD �3DOO�� 
%DLOO�� (ODHDJQXV UKDPQRLGHV �/�� $�1HO�
son.� &HOWLV RFFLGHQWDOLV /�� $LODQWKXV DO�
WLVVLPD 0LOO�� 4XHUFXV UREXU YDU IDVWLJLDWD� 
ɬɚɤɨɠ ɪɿɡɧɿ ɜɢɞɢ ɜɟɪɛ� ɝɨɪɿɯɿɜ� ɬɚɜɨɥɝ� 
ɹɛɥɭɧɶ� ɠɢɦɨɥɨɫɬɟɣ ɬɚ ɿɧ�� ɿ ɠɢɜɨɩɥɨɬɢ 
�&RUQXV DOED /�� &RUQXV VDQJXLQHD /���

ɭɧɿɜɟɪɫɢɬɟɬɭ� Ȼɨɬɚɧɿɱɧɢɣ ɫɚɞ Ʌɶɜɿɜɫɶɤɨ�
ɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ ȱɜɚ�
ɧɚ Ɏɪɚɧɤɚ� Ȼɨɬɚɧɿɱɧɢɣ ɫɚɞ Ɉɞɟɫɶɤɨɝɨ 
ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦ� ȱ� ȱ� Ɇɟɱ�
ɧɿɤɨɜɚ� ɇɚɰɿɨɧɚɥɶɧɢɣ ɞɟɧɞɪɨɥɨɝɿɱɧɢɣ 
ɩɚɪɤ ©ɋɨɮɿʀɜɤɚª� Ⱦɟɧɞɪɨɥɨɝɿɱɧɢɣ ɫɚɞ 
ɿɦɟɧɿ Ɋ� ȱ� ɒɪɟɞɟɪɚ Ɋɨɫɿɣɫɶɤɨɝɨ ɞɟɪɠɚɜ�
ɧɨɝɨ ɚɝɪɚɪɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ�ɆɋȽȺ ɿɦɟ�
ɧɿ Ʉ� Ⱥ� Ɍɿɦɿɪɹɡɟɜɚ� Ȼɨɬɚɧɿɱɧɢɣ ɫɚɞ 
ɿɦ� Ȼ� Ɇ� Ʉɨɡɨ�ɉɨɥɹɧɫɶɤɨɝɨ ȼɨɪɨɧɟɡɶɤɨ�
ɝɨ ɞɟɪɠɚɜɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ� Ȼɨɬɚɧɿɱɧɢɣ 
ɫɚɞ�ɿɧɫɬɢɬɭɬ ɍɮɿɦɫɶɤɨɝɨ ɧɚɭɤɨɜɨɝɨ ɰɟɧ�
ɬɪɭ ɊȺɇ Ȼɚɲɤɢɪɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɭɧɿ�
ɜɟɪɫɢɬɟɬɭ�  Ɍɚɣɲɟɬɫɶɤɟ ɥɿɫɧɢɰɬɜɨ 
�ɦ� Ɍɚɣɲɟɬ� ȱɪɤɭɬɫɶɤɚ ɨɛɥɚɫɬɶ�� ɉɟɧɡɟɧ�
ɫɶɤɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ ɿɦɟɧɿ ȱ� ȱ� ɋɩɪɢɝɿ�
ɧɚ� Ȼɨɬɚɧɿɱɧɢɣ ɫɚɞ ɋɚɦɚɪɫɶɤɨɝɨ ɭɧɿɜɟɪ�
ɫɢɬɟɬɭ� ɋɭɯɭɦɫɶɤɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ 
ȱɧɫɬɢɬɭɬɭ Ⱥɤɚɞɟɦɿʀ ɧɚɭɤ Ⱥɛɯɚɡɿʀ��

ɉɪɨɬɹɝɨɦ ����±���� ɪɪ� ɛɭɥɨ ɫɬɜɨɪɟ�
ɧɨ ɧɚɫɚɞɠɟɧɧɹ ɧɚɜɤɨɥɨ ɧɚɜɱɚɥɶɧɨɝɨ ɤɨɪ�
ɩɭɫɭ ʋ �� Ɂɧɚɱɧɭ ɱɚɫɬɢɧɭ ɞɟɪɟɜ ɿ ɤɭɳɿɜ 
ɜɢɫɚɞɠɟɧɨ ɭ ɫɤɜɟɪɿ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜ�
ɱɟɧɤɚ ɦ� ɒɚɰɶɤ �ɧɚɜɩɪɨɬɢ ɲɤɨɥɢ� ɞɟ ɞɨ 
���� ɪ� ɪɨɡɬɚɲɨɜɭɜɚɜɫɹ ɬɟɯɧɿɤɭɦ�� ɉɨɩɨ�
ɜɧɟɧɧɹ ɤɨɥɟɤɰɿʀ ɬɪɢɜɚɥɨ� ɞɢɪɟɤɬɨɪ ɬɟɯ�
ɧɿɤɭɦɭ ȼ� ȼ� ɋɭɥɶɤɨ ɡɚɜɨɡɢɜ ɧɚɫɿɧɧɹ ɡ 
ɑɟɯɿʀ� ɇɿɦɟɱɱɢɧɢ� Ʉɪɢɦɭ ɬɚ ɿɧɲɢɯ ɪɚɣɨ�
ɧɿɜ ɋɊɋɊ� ɜɢɪɨɳɭɜɚɧɧɹɦ ɩɨɫɚɞɤɨɜɨɝɨ 
ɦɚɬɟɪɿɚɥɭ ɡɚɣɦɚɥɢɫɶ ɫɬɭɞɟɧɬɢ ɝɭɪɬɤɚ 
©Ʌɿɫɨɜɢɯ ɤɭɥɶɬɭɪª ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ 
ȼ� Ƚ� ɘɪɱɭɤ�

ɍ ����±���� ɪɪ� ɛɭɥɨ ɜɢɩɢɫɚɧɨ ɧɚ�
ɫɿɧɧɹ ɡ� ɐɟɧɬɪɚɥɶɧɨɝɨ ɛɨɬɚɧɿɱɧɨɝɨ ɫɚɞɭ 
ɇɚɰɿɨɧɚɥɶɧɨʀ ɚɤɚɞɟɦɿʀ ɧɚɭɤ Ȼɿɥɨɪɭɫɿ 
��� ɜɢɞ�� ɛɨɬɚɧɿɱɧɨɝɨ ɫɚɞɭ ɏɚɪɤɿɜɫɶɤɨɝɨ 
ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦ� ȼ� ɇ� Ʉɚ�
ɪɚɡɿɧɚ ��� ɜɢɞɿɜ�� ɛɨɬɚɧɿɱɧɨɝɨ ɫɚɞɭ Ȼɿɨ�
ɫɮɟɪɧɨɝɨ ɡɚɩɨɜɿɞɧɢɤɚ ©Ⱥɫɤɚɧɿɹ ɇɨɜɚª 
ɿɦɟɧɿ Ɏ� ȿ� Ɏɚɥɶɰ�Ɏɟɣɧɚ ��� ɜɢɞɢ�� Ⱦɟɪ�
ɠɚɜɧɨɝɨ ɞɟɧɞɪɨɥɨɝɿɱɧɨɝɨ ɩɚɪɤɭ ©Ɍɪɨɫ�
ɬɹɧɟɰɶª ɇȺɇ ɍɤɪɚʀɧɢ ��� ɜɢɞɢ�� Ȼɨɬɚ�
ɧɿɱɧɨɝɨ ɫɚɞɭ ɍɠɝɨɪɨɞɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ 
ɭɧɿɜɟɪɫɢɬɟɬɭ ��� ɜɢɞɢ�� Ɂ ɦɟɬɨɸ ɩɨɩɨ�
ɜɧɟɧɧɹ ɤɨɥɟɤɰɿʀ ɭ ����±���� ɪɪ� 
Ɋ� ɉ� ɋɥɸɫɚɪɱɢɤ ɿ ȼ� Ƚ� ɘɪɱɭɤ ɡɚɜɟɡɥɢ 
ɠɢɜɰɿ ɬɚ ɫɚɞɠɚɧɰɿ ɤɭɥɶɬɭɪɧɢɯ ɬɪɨɹɧɞ� 
$HVFXOXV KLSSRFDVWDQXP /�� ɪɿɡɧɿ ɜɢɞɢ ɝɨ�
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Ɉɞɧɨɱɚɫɧɨ ɩɪɨɜɨɞɢɥɢ ɛɥɚɝɨɭɫɬɪɿɣ 
ɬɟɪɢɬɨɪɿʀ� ɜɫɬɚɧɨɜɥɸɜɚɥɢ ɥɚɜɢ� ɡɚɥɿɡɨ�
ɛɟɬɨɧɧɿ ɜɚɡɢ�ɤɜɿɬɧɢɤɢ� ɡɚɥɿɡɧɿ ɫɤɭɥɶɩɬɭ�
ɪɢ �ɜɢɝɨɬɨɜɥɟɧɿ ɧɚ ȼɟɧɫɶɤɿɣ ɥɿɫɨɞɿɥɶɧɢ�
ɰɿ ɡɚ ɩɪɨɟɤɬɚɦɢ ɞɢɪɟɤɬɨɪɚ ɬɟɯɧɿɤɭɦɭ 
ȼ� ȼ� ɋɭɥɶɤɚ��

ɇɚɜɟɫɧɿ ���� ɪ� ɪɨɡɲɢɪɟɧɨ ɞɟɧɞɪɨ�
ɩɚɪɤ� ɪɨɡɪɨɛɥɟɧɨ ɩɪɨɟɤɬ� Ɍɟɯɧɿɱɧɢɣ 
ɤɨɧɬɪɨɥɶ ɡɚ ɜɢɤɨɧɚɧɧɹɦ ɪɨɛɿɬ ɿɡ ɪɨɡɦɿ�
ɳɟɧɧɹ ɬɚ ɜɢɫɚɞɠɭɜɚɧɧɹ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ 
ɡɚɛɟɡɩɟɱɭɜɚɥɚ ɤɨɦɿɫɿɹ �ȼ� Ƚ� ɘɪɱɭɤ� 
Ʉ� ɋ� Ⱦɚɜɢɞɸɤ� Ɇ� Ɇ� ɒɟɫɸɤ�� ɉɥɚɧɭ�
ɜɚɧɧɹ ɬɟɪɢɬɨɪɿʀ� ɜɥɚɲɬɭɜɚɧɧɹ ɞɨɪɿɠɨɤ ɬɚ 
ɜɢɫɚɞɠɭɜɚɧɧɹ ɪɨɫɥɢɧ ɩɪɨɜɨɞɢɥɢ ɫɬɭɞɟɧ�
ɬɢ ɬɚ ɜɢɤɥɚɞɚɱɿ ɬɟɯɧɿɤɭɦɭ �Ɇ� ȿ� Ƚɨɪɨ�
ɞɢɫɶɤɢɣ� ȼ� Ɉ� Ɇɚɬɥɚɯ� ȿ� Ɏ� Ȼɿɥɟɰɶɤɢɣ� 
ɉ� ɋ� Ⱦɚɧɢɥɸɤ� Ƚ� Ʌ� Ɍɨɤɚɪ ɬɚ ɿɧɲɿ�� ɉɪɢ 
ɜɢɫɚɞɠɭɜɚɧɧɿ ɞɟɪɟɜ ɿ ɤɭɳɿɜ ɜɢɤɨɪɢɫɬɨ�
ɜɭɜɚɥɢ ɫɩɟɰɿɚɥɶɧɨ ɡɚɜɟɡɟɧɿ ʉɪɭɧɬ ɿ ɬɨɪɮ 
�ɪɢɫ� ��� ɩɨɫɚɞɤɨɜɢɣ ɦɚɬɟɪɿɚɥ ɛɭɥɨ ɜɢ�
ɪɨɳɟɧɨ ɧɚ ɬɢɦɱɚɫɨɜɢɯ ɪɨɡɫɚɞɧɢɤɚɯ� 
/LJXVWUXP YXOJDUH /� �ɞɥɹ ɠɢɜɨɩɥɨɬɭ� ɬɚ 

-XQLSHUXV FRPPXQLV /� ɩɪɢɜɟɡɟɧɨ ɿɡ ɥɿɫ�
ɧɢɰɬɜ� Ɂɧɚɱɧɭ ɭɜɚɝɭ ɩɪɢɞɿɥɹɥɢ ɤɜɿɬɧɢɤɨ�
ɜɨɦɭ ɨɮɨɪɦɥɟɧɧɸ ɬɟɪɢɬɨɪɿʀ �ɪɢɫ� ��� ɡ 
ɰɿɽɸ ɦɟɬɨɸ ɜɢɪɨɳɭɜɚɥɢ ɪɨɡɫɚɞɭ ɜ ɨɪɚɧ�
ɠɟɪɟʀ ɜɢɤɥɚɞɚɱɿ ȼ� Ƚ� ɘɪɱɭɤ� Ʉ� ɋ� Ⱦɚ�
ɜɢɞɸɤ� Ɋ� Ɂ� ɀɭɪɢɥɨ ɡɿ ɫɬɭɞɟɧɬɚɦɢ� ɉɿɞ 
ɤɟɪɿɜɧɢɰɬɜɨɦ Ʉ� ɋ� Ⱦɚɜɢɞɸɤɚ ɩɿɞ ɱɚɫ 
ɧɚɜɱɚɥɶɧɨʀ ɩɪɚɤɬɢɤɢ ɡ ɝɟɨɞɟɡɿʀ ɛɭɥɨ ɩɪɨ�
ɜɟɞɟɧɨ ɝɟɨɞɟɡɢɱɧɭ ɡɣɨɦɤɭ ɬɟɪɢɬɨɪɿʀ ɞɟɧ�
ɞɪɨɩɚɪɤɭ� ɧɚɤɪɟɫɥɟɧɨ ɩɥɚɧ�

Ɂɧɚɱɧɭ ɭɜɚɝɭ ɩɪɢɞɿɥɹɥɢ ɯɜɨɣɧɢɦ ɞɟ�
ɪɟɜɧɢɦ ɪɨɫɥɢɧɚɦ �ɡɚ ɪɟɤɨɦɟɧɞɚɰɿɽɸ 
ȼ� ȼ� ɋɭɥɶɤɚ� �ɪɢɫɭɧɤɢ �±��� ɇɚɜɟɫɧɿ 
���� ɪ� ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ ȼ� Ƚ� ɘɪɱɭɤ ɿ 
ȯ� Ɏ� Ȼɿɥɟɰɶɤɨɝɨ ɜ ɩɟɪɿɨɞ ɧɚɜɱɚɥɶɧɨʀ 
ɩɪɚɤɬɢɤɢ ɛɭɥɨ ɜɥɚɲɬɨɜɚɧɨ ɜɡɞɨɜɠ ɫɬɿɧɢ 
ɦɭɡɟɸ ɪɹɞɨɜɭ ɩɨɫɚɞɤɭ ɡ 7KXMD SOLFDWD 
'RQQ H[ '�'RQ� ɬɚ 7KXMD RFFLGHQWDOLV /� 
�ɪɢɫ� ��� 

Ƚɨɥɨɜɧɭ ɚɥɟɸ ɩɟɪɟɞ ɤɨɪɩɭɫɨɦ ʋ � 
ɫɬɜɨɪɢɥɢ ɡɿ ɫɬɭɩɿɧɱɚɫɬɢɦ ɩɨɩɟɪɟɱɧɢɦ 
ɩɟɪɟɪɿɡɨɦ� ɧɚ ɩɟɪɟɞɧɶɨɦɭ ɩɥɚɧɿ ɜɥɚɲɬɭ�

  
Рис. 1. ɉɟɪɲɢɣ ɟɬɚɩ ɫɬɜɨɪɟɧɧɹ ɚɪɛɨɪɟɬɭɦɭ� ���� ɪ�

       
    ɚ�      ɛ�

Рис. 2. Ⱥɪɛɨɪɟɬɭɦ ɒɚɰɶɤɨɝɨ ɥɿɫɨɜɨɝɨ ɤɨɥɟɞɠɭ ɿɦ� ȼ� ȼ� ɋɭɥɶɤɚ� ���� ɪ��  
ɚ� ɰɟɧɬɪɚɥɶɧɚ ɱɚɫɬɢɧɚ� ɛ� ɤɜɿɬɧɢɤɨɜɟ ɨɮɨɪɦɥɟɧɧɹ� ɮɨɬɨ ȼ� ȼ� Ɂɚɯɚɪɤɨ
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       ɚ�          ɛ�

Рис. 3. Ⱥɪɛɨɪɟɬɭɦ ɒɚɰɶɤɨɝɨ ɥɿɫɨɜɨɝɨ ɤɨɥɟɞɠɭ ɿɦ� ȼ� ȼ� ɋɭɥɶɤɚ�  
ɚ� ɩɥɚɧɭɜɚɥɶɧɚ ɫɬɪɭɤɬɭɪɚ ɬɟɪɢɬɨɪɿʀ� ���� ɪ��  
ɛ� ɝɪɭɩɚ ɡ ɹɥɢɧ� ���� ɪ�� ɮɨɬɨ Ⱥ� Ⱥ� Ⱦɡɢɛɢ

ɜɚɥɢ ɛɨɪɞɸɪ� ɡɚ ɹɤɢɦ ɜɢɫɚɞɢɥɢ ɜɥɚɫɧɟ 
ɠɢɜɨɩɥɿɬ ɿɡ /LJXVWUXP YXOJDUH /�� ɩɨɬɿɦ ɪɹɞ 
7KXMD SOLFDWD 'RQQ H[ '�'RQ� �ɦɚɣɛɭɬɧɹ 
ɠɢɜɚ ɫɬɿɧɚ�� ɡɚ ɧɢɦ ± ɪɹɞɨɜɭ ɩɨɫɚɞɤɭ ± 
6DOL[ DOED ¶3HQGXOD¶� ɞɚɥɿ ± ɪɹɞ 3LFHD DELHV 

.DUVW� ɍ ���� ɪ�� ɤɨɥɢ 7KXMD SOLFDWD 'RQQ 
H[ '�'RQ� ɜɢɪɨɫɥɚ� ɜɢɤɨɪɱɭɜɚɥɢ 6DOL[ DOED 
¶3HQGXOD¶� ɚ ɠɢɜɨɩɥɿɬ ɡ /LJXVWUXP YXOJDUH /� 
ɪɟɚɥɿɡɭɜɚɥɢ� ɍ ���� ɪ� ɩɪɨɜɟɥɢ ɪɟɤɨɧ�
ɫɬɪɭɤɰɿɸ ɚɥɟʀ �ɪɢɫ� ���

                     
           ɚ�   ɛ�

                    
           ɜ�   ɝ�

Рис. 4. Ⱥɥɟɹ� ɰɟɧɬɪɚɥɶɧɢɣ ɜɯɿɞ� ɚ� ���� ɪ�� ɮɨɬɨ ȼ� ȼ� Ɂɚɯɚɪɤɨ� ɛ� ���� ɪ�� ɮɨɬɨ 
ȼ� ȼ� Ɂɚɯɚɪɤɨ� ɜ� ���� ɪ�� ɮɨɬɨ Ⱥ� Ⱥ� Ⱦɡɢɛɢ� ɝ� ���� ɪ�� ɮɨɬɨ Ⱥ� Ⱥ� Ɋɢɛɱɢɧɫɶɤɨɝɨ
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Ɂ ���� ɞɨ ���� ɪɪ� ɞɟɧɞɪɨɩɚɪɤɨɦ  
ɤɟɪɭɜɚɥɚ ȼ� Ƚ� ɘɪɱɭɤ� ɡ ���� ɪ� ± 
Ɉ� Ƚ� Ɉɩɚɧɚɫɸɤ� ɩɪɨɬɹɝɨɦ ����±���� ɪɪ� ± 
Ƚ� Ɏ� ɏɨɬɢɧɫɶɤɚ� ɭ ���� ɪ� ± ȼ� Ɇ� Ƚɨɪɨ�
ɞɢɫɶɤɚ� ɭ ���� ɪ� ± ȼ� ȼ� Ɂɚɯɚɪɤɨ� ɭ 
���� ɪ� ± Ɇ� ɋ� Ⱦɨɦɚɪɟɰɶɤɢɣ� ɚ ɩɨɬɿɦ 
Ɇ� Ɇ� Ɍɭɪɢɱ� Ɂ ���� ɪ� ɜɿɞɩɨɜɿɞɚɥɶɧɨɸ 
ɡɚ ɞɟɧɞɪɨɩɚɪɤ ɛɭɥɚ Ƚ� Ɏ� ɏɨɬɢɧɫɶɤɚ� ɡ 
���� ɪ� ɞɨ ���� ɪ� ± Ƚ� Ɏ� ȼɨɡɧɸɤ� ɡ 
���� ɪ� ɞɨ ���� ɪ� ± Ʉ� ɋ� Ⱦɚɜɢɞɸɤ�

Ⱦɨɝɥɹɞɚɥɢ ɡɚ ɧɚɫɚɞɠɟɧɧɹɦɢ ɞɟɧɞɪɨ�
ɩɚɪɤɭ ɫɬɭɞɟɧɬɢ ɩɿɞ ɱɚɫ ɧɚɜɱɚɥɶɧɢɯ ɩɪɚɤ�
ɬɢɤ �ɨɛɤɨɩɭɜɚɧɧɹ ɞɟɪɟɜ� ɮɨɪɦɭɜɚɧɧɹ 
ɠɢɜɨɩɥɨɬɿɜ� ɨɛɪɿɡɭɜɚɧɧɹ ɫɭɯɢɯ ɝɿɥɨɤ� 
ɜɨɞɹɧɢɯ ɩɚɝɨɧɿɜ� ɤɨɪɱɭɜɚɧɧɹ ɤɨɪɟɧɟɜɢɯ 
ɩɚɪɨɫɬɤɿɜ� ɜɧɟɫɟɧɧɹ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨ�
ɛɪɢɜ�� ɍ ���� ɪ� ɩɪɨɪɿɞɠɟɧɧɹ ɡɚɝɭɳɟɧɢɯ 

ɧɚɫɚɞɠɟɧɶ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɠɢɜɨɩɥɨɬɿɜ 
ɩɪɨɜɨɞɢɜ Ƀ�  Ɏ� Ɏɚɥɶɤɨ� 

Ʉɟɪɿɜɧɢɰɬɜɨ ɬɚ ɜɢɤɥɚɞɚɱɿ ɤɨɥɟɞɠɭ 
�Ɇ� ȼ� Ʌɶɜɨɜɢɱ� ȼ� Ƚ� ɘɪɱɭɤ� Ʉ� ɋ� Ⱦɚɜɢɞɸɤ� 
Ɇ� Ɇ� Ɍɭɪɢɱ� ɩɪɨɜɨɞɢɥɢ ɩɨɫɬɿɣɧɢɣ ɦɨɧɿɬɨ�
ɪɢɧɝ ɬɚ ɤɨɪɢɝɭɜɚɧɧɹ ɤɨɥɟɤɰɿʀ ɧɚɫɚɞɠɟɧɶ� ɍ 
���� ɪ� ɛɭɥɨ ɜɢɤɨɩɚɧɨ ɫɭɯɿ ɞɟɪɟɜɚ %HWXOD 
SHQGXOD 5RWK� ɿ ɩɨɫɚɞɠɟɧɨ %HWXOD DOERVLQHQVLV 
%XUNLOO�� 6\ULQJD MRVLNDHD -DFT�� ɭ ���� ɪ� ɧɚ�
ɜɩɪɨɬɢ ɝɭɪɬɨɠɢɬɤɭ ʋ � ± ɜɢɫɚɞɠɟɧɨ ɫɚɞɠɚɧ�
ɰɿ $ELHV DOED 0LOO� ɇɚɜɟɫɧɿ ���� ɪ� ± ɪɨɡɪɿ�
ɞɠɟɧɨ ɨɞɧɨɩɨɪɨɞɧɿ ɝɪɭɩɢ� ɹɤɿ ɪɨɡɪɨɫɥɢɫɹ 
�ɡɚɥɢɲɚɥɢ ɩɨ �±� ɧɚɣɤɪɚɳɿ ɟɤɡɟɦɩɥɹɪɢ�� 
ɨɛɪɿɡɚɧɨ ɫɭɯɿ ɝɿɥɤɢ� ɡɪɿɡɚɧɨ ɫɬɚɪɿ ɜɟɪɛɢ ɛɿɥɹ 
ɝɭɪɬɨɠɢɬɤɭ ʋ �� ɨɦɨɥɨɞɠɟɧɨ ɠɢɜɨɩɥɨɬɢ ɡ 
/RQLFHUD WDWDULFD /� ɍ ���� ɪ� Ʉ� ɋ� Ⱦɚɜɢɞɸɤ 
ɩɪɨɜɿɜ ɩɨɜɬɨɪɧɟ ɨɦɨɥɨɞɠɟɧɧɹ ɤɭɳɿɜ�

  
        ɚ�    ɛ�

Рис. 5. ɀɢɜɚ ɫɬɿɧɚ ɬɚ ɜɥɚɫɧɟ ɠɢɜɨɩɥɿɬ� ɦɭɡɟɣ ©Ɏɚɭɧɢ ɿ ɮɥɨɪɢª� 
ɚ� ���� ɪ�� ɮɨɬɨ ȼ� ȼ� Ɂɚɯɚɪɤɨ� ɛ� ���� ɪ�� ɮɨɬɨ Ⱥ� Ⱥ� Ⱦɡɢɛɢ

  
           ɚ�    ɛ�         ɜ�

Рис. 6. Ⱥɪɛɨɪɟɬɭɦ�  
ɚ� ɜɯɿɞɧɚ ɱɚɫɬɢɧɚ� ���� ɪ�� ɛ� ɫɯɿɞɧɚ ɱɚɫɬɢɧɚ� ���� ɪ�� ɜ� ɫɯɿɞɧɚ ɱɚɫɬɢɧɚ� ���� ɪ�� 

ɮɨɬɨ Ⱥ� Ⱥ� Ɋɢɛɱɢɧɫɶɤɨɝɨ
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ɚ�      ɛ�      ɜ�   

Рис. 7. Ⱥɪɛɨɪɟɬɭɦ� ɫɯɿɞɧɚ ɱɚɫɬɢɧɚ�  
ɚ� ɚɥɟɹ� ���� ɪ�� ɛ� ɠɢɜɨɩɥɿɬ� ɚɥɟɹ� ���� ɪ�� ɜ� ɠɢɜɨɩɥɿɬ� ɪɹɞɨɜɚ ɩɨɫɚɞɤɚ� ���� ɪ��  

ɮɨɬɨ Ⱥ� Ⱥ� Ɋɢɛɱɢɧɫɶɤɨɝɨ

1. Таксономічний склад деревних рослин арборетуму Шацького  
лісового коледжу ім. В. В. Сулька (2020 р.)

Ʉɥɚɫ ɉɨɪɹɞɨɤ Ɋɨɞɢɧɚ Ɋɿɞ ȼɢɞ� ɩɿɞɜɢɞ
*LQ�
JRRSVLGD

*LQN�
JRDOHV

*LQNJRD�
ceae *LQNJR *LQNJR ELORED /� 

3LQRS�
VLGD 3LQDOHV

&XSUHVD�
ceae 

7KXMD 7KXMD RFFLGHQWDOLV /
7KXMD SOLFDWD 'RQQ H[ '�'RQ

3ODW\FODGXV 3ODW\FODGXV RULHQWDOLV �/�� )UDQFR

-XQLSHUXV -XQLSHUXV FRPPXQLV /�
-XQLSHUXV VDELQD /�

&KDPDHF\SDULV &KDPDHF\SDULV SLVLIHUD 6LHE� =XVV� 

0HWDVHTXRLD 0HWDVHTXRLD JO\SWRVWURERLGHV +X DQG :� 
&�&KHQJ

&U\SWRPHULD &U\SWRPHULD MDSRQLFD �7KXQE� H[ /�I�� 
'�'RQ

&XSUHVVXV &XSUHVVXV DUL]RQLFD *UHHQH
/LERFHGUXV /LERFHGUXV ELGZLOOLL +RRN�I�
&XQQLQJKDPLD &XQQLQJKDPLD ODQFHRODWD �/DPE�� +RRN�

6FLDGRSL�
tyaceae 6FLDGRSLW\V 6FLDGRSLW\V YHUWLFLOOD�

ta �7KXQE�� 6LHEROG 	 =XFF� 

3LQDFHDH 

/DUL[ /DUL[ GHFLGXD 0LOO�
3VHXGRWVXJD 3VHXGRWVXJD PHQ]LHVLL �0LUE�� )UDQFR

3LFHD 3LFHD DELHV .DUVW
3LFHD SXQJHQV (QJHOP

3LQXV

3LQXV VWUREXV /�
3LQXV QLJUD subsp. SDOODVLDQD
3LQXV VLELULFD 'X 7RXU�
3LQXV NRUDLHQVLV 6LHEROG 	 =XFF
3LQXV SRQGHURVD 3�/DZVRQ 	 &�/DZVRQ
3LQXV EDQNVLDQD /DPE
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Ʉɥɚɫ ɉɨɪɹɞɨɤ Ɋɨɞɢɧɚ Ɋɿɞ ȼɢɞ� ɩɿɞɜɢɞ

3LQRS�
VLGD 3LQDOHV 3LQDFHDH

3LQXV
3LQXV ODPEHUWLDQD 'RXJODV
3LQXV VDELQLDQD 'RXJODV
3LQXV SLQHD /�

$ELHV

$ELHV DOED 0LOO
$ELHV FRQFRORU �*RUGRQ� /LQGO� H[ 
+LOGHEU
$ELHV EDOVDPHD �/�� 0LOO� 

7VXJD 7VXJD FDQDGHQVLV �/�� &DUULqUH

&HGUXV &HGUXV deodara �5R[E� ([ '�'RQ� 
*�'RQ

7D[DFHDH 7D[XV 7D[XV EDFFDWD /�

0DJQROLR�
SVLGD

)DEDOHV Fabaceae

$PRUSKD $PRUSKD IUXWLFRVD /
*OHGLWVFKLD *OHGLWVLD WULDFDQWKRV /
&DUDJDQD &DUDJDQD DUERUHVFHQV /DP�
5RELQLD 5RELQLD SVHXGRDFDFLD /
&HUFLV &HUFLV VLOLTXDVWUXP /�
*\PQRFODGXV *\PQRFODGXV GLRLFD �/�� .�.RFK

5DQXQFX�
ODOHV

%HUEHULGD�
ceae Berberís 

%HUEHULV YXOJDULV /� 
%HUEHULV WKXQEHUJLL '&� 
%HUEHULV DTXLIROLXP 3XUVK

)DJDOHV

)DJDFHDH
4XHUFXV 4XHUFXV UREXU /�

4XHUFXV UXEUD /�
&DVWDQHD ɋDVWDQHD VDWLYD 0LOO 
)DJXV )DJXV V\OYDWLFD /

-XJODQGD�
ceae -XJODQV 

-XJODQV UHJLD /
-XJODQV PDQVKXULFD 0D[LP 
-XJODQV FLQHUHD /
-XJODQV QLJUD /

ȼɟWɢOɚɫɟɚɟ

%HWXOD

%HWXOD SHQGXOD 5RWK�
%HWXOD SODW\SK\OOD VXEVS� NDPWVFKDWL�
ca �5HJHO� 9RURVFK�
%HWXOD SXEHVFHQV (KUK

$OQXV $OQXV JOXWLQRVD �/�� *DHUWK
&DUSLQXV &DUSLQXV EHWXOXV /�
&RU\OXV. &RU\OXV DYHOODQD /

/DPLDOHV

2OHDFHDH

/LJXVWUXP /LJXVWUXP YXOJDUH /

6\ULQJD 6\ULQJD YXOJDULV /�
6\ULQJD MRVLNDHD -DFT 

)RUV\WKLD )RUV\WKLD VXVSHQVD �7KXQE�� 9DKO
)RUV\WKLD HXURSDHD

)UD[LQXV )UD[LQXV H[FHOVLRU /�
/DPLDFHDH /DYDQGXOD /DYDQGXOD DQJXVWLIROLD 0LOO�
3DXORZ�
QLDFHDH 3DXORZQLD 3DXORZQLD WRPHQWRVD 6WHXG�

&HODV�
WUDOHV

&HODVWUD�
ceae (XRQ\PXV (XRQ\PXV HXURSDHD /�

ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ� �
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0DJQROLR�
SVLGD

'LSVD�
FDOHV

&DSULIR�
OLDFHDH

:HLJHOD :HLJHOD IORULGD $�'&�
/RQLFHUD /RQLFHUD WDWDULFD /
6\PSKRULFDUSRV 6\PSKRULFDUSRV DOEXV �/�� &�.RFK

$GR[DFHDH 9LEXUQXP 9LEXUQXP ODQWDQD /
9LEXUQXP RSXOXV /

&RUQDOHV
&RUQDFHDH &RUQXV &RUQXV DOED /�

&RUQXV PDV /
+\GUDQJH�
aceae

'HXW]LD 'HXW]LD VFDEUD 7KXQE
3KLODGHOSKXV 3KLODGHOSKXV FRURQDULXV /�

6D[LIUDJ�
DOHV

*URVVXOD�
ULDFHD 5LEHV 5LEHV UXEUXP Pursh

5LEHV XYD�FULVSD /
3DHRQLD�
ceae 3DHRQLD 3DHRQLD VXIIUXWLFRVD $QGUHZV 

5RVDOHV

Rosaceae

Rosa 5RVD FDQLQD /

6SLUDHD 6SLUDHD PHGLD 6FKPLGW
6SLUDHD MDSRQLFD /

3\UXV 3\UXV FRPPXQLV /�
6RUEDULD 6RUEDULD VRUELIROLD �/��$�%U
$PHODQFKLHU $PHODQFKLHU RYDOLV 0HGLF�
&RWRQHDVWHU &RWRQHDVWHU OXFLGXV 6FKOHFKW
3K\VRFDUSXV 3K\VRFDUSXV RSXOLIROLXV 0D[LP
&KDHQRPHOHV &KDHQRPHOHV MDSRQLFD �7KXQE��/LQGO

&UDWDHJXV &UDWDHJXV PRQRJ\QD -DFT 
&UDWDHJXV ODHYLJDWD �3RLU�� '&� 

6RUEXV 6RUEXV DXFXSDULD /
6RUEXV LQWHUPHGLD �(KUK�� 3HUV�

6RUEXV 6RUEXV WRUPLQDOLV �/�� &UDQW]

3UXQXV

3UXQXV WRPHQWRVD �7KXQE�� :DOO� H[ 7�7� 
<X 	 &�/� /L
3UXQXV GRPHVWLFD /
3UXQXV FHUDVLIHUD Ehrh
3UXQXV FHUDVXV /�

$UPHQLDFD $UPHQLDFD YXOJDULV /DP 

0DOXV
0DOXV V\OYHVWULV 0LOO
0DOXV EDFFDWD �/�� %RUNK
0DOXV WRULQJRLGHV �5HKGHU� +XJKHV

'DVLSKRUD 'DVLSKRUD IUXWLFRVD �/�� 5\GE�
([RFKRUGD ([RFKRUGD UDFHPRVD �/LQGO�� 5HKGHU

5KDPQD�
ceae 

5KDPQXV 5KDPQXV FDWKDUWLFD /�
)UDQJXOD )UDQJXOD DOQXV 0LOO�

(ODHDJQD�
ceae (ODHDJQXV (ODHDJQXV UKDPQRLGHV �/�� $�1HOVRQ

8OPDFHDH 8OPXV 8OPXV JODEUD +XGV 
8OPXV ODHYLV 3DOO�

0RUDFHDH 0RUXV 0RUXV QLJUD /�
0RUXV DOED /�

0DFOXUD 0DFOXUD SRPLIHUD �5DI�� &�.� 6FKQHLG

ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ� �
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0DJQROLR�
SVLGD

0DOSL�
JKLDOHV

6DOLFDFHDH
6DOL[ 6DOL[ IUDJLOLV /�

3RSXODV 3RSXOXV DOED /
3RSXOXV WUHPXOD /

3K\OODQ�
WKDFHDH )OXHJJHD )OXHJJHD VXIIUXWLFRVD �3DOO�� 5HKG

6DSLQ�
GDOHV

6DSLQGD�
ceae

$HVFXOXV $HVFXOXV KLSSRFDVWDQXP /

Acer

$FHU SODWDQRLGHV /�
$FHU SVHXGRSODWDQXV /
$FHU FDPSHVWUH /
$FHU WDWDULFXP subsp. JLQQDOD �0D[LP�� 
:HVPDHO 
$FHU WDWDULFXP /
$FHU QHJXQGR /
Acer VLHEROGLDQXP 0LT�
Acer SDOPDWXP 7KXQE� 
Acer GDYLGLL )UDQFK� 
Acer VKLUDVDZDQXP .RLG]�

Anacar�
GLDFHDH

5KXV 5KXV W\SKLQD /�
&RWLQXV &RWLQXV FRJJ\JULD 6FRS�

5XWDFHDH 3WHOHD 3WHOHD WULIROLDWD /
3KHOORGHQGURQ 3KHOORGHQGURQ DPXUHQVH YDU� ZLOVRQLL� 

0DOYDOHV 0DOYDFHDH 7LOLD 7LOLD FRUGDWD 0LOO 

3URWHDOHV 3ODWDQD�
ceae 3ODWDQXV 3ODWDQXV RULHQWDOLV /�

%X[DOHV %X[DFHDH %X[XV %X[XV VHPSHUYLUHQV /
9LWDOHV 9LWDFHDH 3DUWKHQRFLVVXV 3DUWKHQRFLVVXV TXLQTXHIROLD 3ODQFK 

0DJQR�
OLDOHV

0DJQROLD�
ceae

0DJQROLD

0DJQROLD VWHOODWD �6LHEROG 	 =XFF�� 
0D[LP�
0DJQROLD PDFURSK\OOD 0LFK[� L
0DJQROLD JUDQGLIORUD /�
0DJQROLD YLUJLQLDQD /�
0DJQROLD VLHEROGLL .� .RFK
0DJQROLD VSUHQJHUL 3DPS� 
0DJQROLD WULSHWDOD �/�� /�
0DJQROLD NREXV

/LULRGHQGURQ /LULRGHQGURQ WXOLSLIHUD /�
Annona�
ceae $VLPLQD $VLPLQD WULORED �/�� 'XQDO

$SLDOHV $UDOLDFHDH $UDOLD $UDOLD HODWD �0LT�� 6HHP� 
Hedera Hedera KHOL[ /� 

6FURSKX�
ODULDOHV

%LJQRQLD�
ceae &DWDOSD &DWDOSD ELJQRQLRLGHV :DOWHU

(ULFDOHV (ULFDFHDH 9DFFLQLXP 9DFFLQLXP FRU\PERVXP /�

7KHDOHV $FWLQLGLD�
ceae $FWLQLGLD $FWLQLGLD NRORPLNWD �5XSU� 	 0D[LP�� 

0D[LP� 
&URVVRVR�
PDWDOHV

6WDSK�
\OHDFHDH 6WDSK\OHD 6WDSK\OHD SLQQDWD /� 

Ɂɚɤɿɧɱɟɧɧɹ ɬɚɛɥ� �



72 ISSN 2664-4452 «UKRAINIAN JOURNAL OF FOREST AND WOOD SCIENCE» Vol. 11, № 3, 2020

Садɨɜɨ�ɩарɤɨɜе ɝɨɫɩɨдарɫɬɜɨ

Ɂ �����ɝɨ ɞɨ ���� ɪ� ɞɨɝɥɹɞ ɡɚ ɞɟɧ�
ɞɪɨɩɚɪɤɨɦ ɿ ɬɟɩɥɢɰɟɸ ɩɪɨɜɨɞɢɥɚ 
Ɉ� Ɇ� Ɍɭɪɢɱ� ɍ ɰɟɣ ɩɟɪɿɨɞ ɛɭɥɨ ɩɪɨɞɨ�
ɜɠɟɧɨ ɠɢɜɰɸɜɚɧɧɹ ɰɿɧɧɢɯ ɞɟɪɟɜɧɢɯ ɪɨɫ�
ɥɢɧ �7KXMD RFFLGHQWDOLV /� ɬɚ ɤɭɥɶɬɢɜɚɪɢ� 
7KXMD SOLFDWD 'RQQ H[ '� 'RQ�� %X[XV 
VHPSHUYLUHQV /�� 3VHXGRWVXJD PHQ]LHVLL 
�0LUE�� )UDQFR�� )RUV\WKLD HXURSDHD� 0HWD�
VHTXRLD  J O\SWRV WURERLGHV  +X DQG 
:� &� &KHQJ�� -XQLSHUXV VDELQD /�� ɞɥɹ 
ɩɨɞɚɥɶɲɨɝɨ ɨɡɟɥɟɧɟɧɧɹ ɿ ɩɨɧɨɜɥɟɧɧɹ ɤɨ�
ɥɟɤɰɿʀ ɞɟɧɞɪɨɩɚɪɤɭ� ɚ ɬɚɤɨɠ ɞɥɹ ɡɚɤɥɚ�
ɞɚɧɧɹ ɲɤɿɥɤɢ ɧɚ ɪɨɡɫɚɞɧɢɤɭ� ɜɢɪɨɳɭɜɚɧ�
ɧɹ ɪɨɡɫɚɞɢ ɤɜɿɬɿɜ� ɉɨɩɨɜɧɟɧɨ ɤɨɥɟɤɰɿɸ 
ɪɨɫɥɢɧ� ɋɬɜɨɪɟɧɨ ɤɥɭɦɛɭ ɡɿ ��� ɟɤɡɟɦɩ�
ɥɹɪɿɜ ɪɿɡɧɢɯ ɫɨɪɬɿɜ ɬɪɨɹɧɞ� ɉɪɨɞɨɜɠɟɧɨ 
ɜɥɚɲɬɭɜɚɧɧɹ ɠɢɜɨʀ ɨɝɨɪɨɠɿ ɡ 7KXMD 
RFFLGHQWDOLV /� ɭɡɞɨɜɠ ɞɨɪɿɠɤɢ ɜ ɧɚɩɪɹɦ�
ɤɭ ɞɨ ɫɩɨɪɬɢɜɧɨɝɨ ɦɚɣɞɚɧɱɢɤɚ� ȼɢɤɨɪ�
ɱɭɜɚɧɨ 6DOL[ DOED /� �ɦɚɥɢ ɧɟɟɫɬɟɬɢɱɧɢɣ 
ɜɢɝɥɹɞ�� ɡɚɦɿɫɬɶ ɧɢɯ ɜɥɚɲɬɨɜɚɧɨ ɪɹɞɨɜɭ 
ɩɨɫɚɞɤɭ ɡ $HVFXOXV KLSSRFDVWDQXP /� ɬɚ 
6RUEXV LQWHUPHGLD �(KUK�� 3HUV�

ȱɡ ���� ɪ� ɞɨ ���� ɪ� Ⱥ� Ⱥ� Ɋɢɛɱɢɧ�
ɫɶɤɢɣ ɩɨɩɨɜɧɢɜ ɤɨɥɟɤɰɿɸ ɞɟɪɟɜɧɢɯ ɪɨɫ�
ɥɢɧ ɞɟɧɞɪɨɩɚɪɤɭ �� ɜɢɞɚɦɢ� 0DJQROLD 
VWHOODWD �6LHEROG 	 =XFF�� 0D[LP�� 
0DJQROLD PDFURSK\OOD 0LFK[�� 0DJQROLD 
JUDQGLIORUD /�� 0DJQROLD YLJLQULDQD /�� 
0DJQROLD VLHEROGLL .� .RFK�� 0DJQROLD 
VSUHQJHU L  3DPS� �  0DJQRO LD  W U LS �
HWDOD �/�� /�� /LULRGHQGURQ WXOLSLIHUD /�� 
$VLPLQD WULORED �/�� 'XQDO�� $UDOLD HOD�
ta �0LT�� 6HHP�� ([RFKRUGD UDFHPRVD 
�/LQGO�� 5HKGHU�� 3DXORZQLD WRPHQWRVD 
6WHXG�� /DYDQGXOD DQJXVWLIROLD 0LOO�� &HU�
FLV VLOLTXDVWUXP /�� &HGUXV deodara �5R[E� 
([ '�'RQ� *�'RQ�� 3LQXV SLQHD /�� 3LQXV 
VDELQLDQD 'RXJOD�� 3LQXV ODPEHUWLDQD 
'RXJODV� 3LQXV EDQNVLDQD /DPE�� 3LQXV 
ponderosa 3�/DZVRQ 	 &�/DZVRQ� 3LQXV 

VWUREXV /�� 6FLDGRSLW\V YHUWLFLOODWH �7KXQE�� 
6LHEROG 	 =XFF�� &XQQLQJKDPLD ODQFHR�
ODWD �/DPE�� +RRN�� /LERFHGUXV ELGZLOOLL 
+RRN�I�� *LQNJR ELORED /�� Acer VKLUDVDZD�
QXP .RLG]�� Acer GDYLGLL )UDQFK�� Acer 
SDOPDWXP 7KXQE�� Acer VLHEROGLDQXP 0LT�

Ⱦɟɧɞɪɨɮɥɨɪɚ ɚɪɛɨɪɟɬɭɦɭ ɧɚɥɿɱɭɽ 
��� ɜɢɞɿɜ ���� ɪɿɞɤɿɫɧɢɯ�� ɹɤɿ ɧɚɥɟɠɚɬɶ 
ɞɨ �� ɪɨɞɿɜ� �� ɪɨɞɢɧɢ� �� ɩɨɪɹɞɤɿɜ� ɞɜɨɯ 
ɤɥɚɫɿɜ �ɬɚɛɥ� ��� Ȼɿɥɶɲɿɫɬɶ ɜɢɞɿɜ ɧɚɥɟɠɢɬɶ 
ɞɨ ɜɿɞɞɿɥɭ 0DJQROLRSK\WD ± ��� ɜɢɞɿɜ 
����� ��� ɞɨ 3LQRSK\WD ± �� ɜɢɞɢ ����� � 
ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɜɢɞɿɜ� �ɬɚɛɥ� ���

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɤɥɚɫɢɮɿɤɚɰɿʀ ɠɢɬɬɽɜɢɯ 
ɮɨɪɦ Ɋɚɭɧɤɿɽɪɚ� ��� ɜɢɞɢ ɞɟɪɟɜɧɢɯ ɪɨɫ�
ɥɢɧ ɧɚɥɟɠɚɬɶ ɞɨ ɮɚɧɟɪɨɮɿɬɿɜ �ɪɢɫ� ��� 
ɩɟɪɟɜɚɠɚɸɬɶ ɦɟɡɨɮɚɧɟɪɨɮɿɬɢ ����� �� 
�ɦɟɝɚɮɚɧɟɪɨɮɿɬɿɜ ± ���� �� ɦɿɤɪɨɮɚɧɟ�
ɪɨɮɿɬɿɜ ± ���� �� ɧɚɧɨɮɚɧɟɪɨɮɿɬɿɜ ± 
���� �� ɬɚ ɬɪɢ ɜɢɞɢ ɯɚɦɟɮɿɬɿɜ �ɪɢɫ� ��� 

Ɋɨɡɩɨɞɿɥ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɞɟɪɟɜɧɢɯ 
ɪɨɫɥɢɧ ɡɚ ɜɢɫɨɬɚɦɢ ɩɨɤɚɡɚɜ� ɳɨ �� ɜɢ�
ɞɿɜ ± ɞɟɪɟɜɚ ɩɟɪɲɨʀ ɜɟɥɢɱɢɧɢ �ɛɿɥɶɲɟ 
ɧɿɠ �� ɦ�� 3VHXGRWVXJD PHQ]LHVLL �0LUE�� 
)UDQFR�� 3LFHD SXQJHQV (QJHOP�� 3LQXV 
VWUREXV /�� $ELHV DOED 0LOO�� 4XHUFXV UR�
EXU /�� 4XHUFXV UXEUD /�� )DJXV V\OYDWL�
ca /� ɬɚ ɿɧ�� ɜɿɫɿɦ ɜɢɞɿɜ ɞɟɪɟɜ ɞɪɭɝɨʀ ɜɟ�
ɥɢɱɢɧɢ �ɜɿɞ �� ɞɨ �� ɦ� ± &DUSLQXV 
EHWXOXV /�� 3DXORZQLD WRPHQWRVD 6WHXG�� 
3KHOORGHQGURQ DPXUHQVH YDU� ZLOVRQLL�� 
3LQXV EDQFNVLDQD /DPE� ɬɚ ɿɧ�� ɞɟɜ¶ɹɬɶ ɜɢ�
ɞɿɜ ɞɟɪɟɜ ɬɪɟɬɶɨʀ ɜɟɥɢɱɢɧɢ ± 7D[XV EDF�
cata /�� 3LQXV VDELQLDQD 'RXJODV�� 0DJQR�
OLD VSUHQJHUL 3DPS� ɬɚ ɿɧ�� �� ɜɢɞɢ ɞɟɪɟɜ 
ɱɟɬɜɟɪɬɨʀ ɜɟɥɢɱɢɧɢ ± 3UXQXV GRPHVWLFD 
/�� 0DOXV V\OYHVWULV 0LOO�� 0DOXV WRULQJRL�
des �5HKGHU� +XJKHV�� 0RUXV QLJUD /�� 
0RUXV DOED /� ɬɚ ɿɧ�� ɤɭɳɿɜ ɜɢɫɨɤɢɯ ± 
�� ɜɢɞɢ� ɤɭɳɿɜ ɫɟɪɟɞɧɿɯ ± �� ɜɢɞɿɜ� ɬɪɢ 
ɜɢɞɢ ɥɿɚɧ ɿ ɨɞɢɧ ɧɚɩɿɜɱɚɝɚɪɧɢɤ �ɪɢɫ� ���

2. Співвідношення таксонів Pinophyta і Magnoliophyta дендрофлори арборетуму 
Шацького лісового коледжу ім. В. В. Сулька

ȼɿɞɞɿɥ Ɋɨɞɢɧɚ Ɋɿɞ ȼɢɞ
ɤɿɥɶɤɿɫɬɶ � ɤɿɥɶɤɿɫɬɶ � ɤɿɥɶɤɿɫɬɶ �

3LQRSK\WD 5 ���� �� ���� 32 ����
0DJQROLRSK\WD �� ���� �� ���� 115 ����
ɍɫɶɨɝɨ 41 100 �� 100 ��� 100
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ɉɪɨɜɟɞɟɧɨ ɪɨɡɩɨɞɿɥ ɞɟɧɞɪɨɮɥɨɪɢ ɚɪ�
ɛɨɪɟɬɭɦɭ ɡɚ ɬɚɤɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ� ɪɨɞɸ�
ɱɿɫɬɸ ʉɪɭɧɬɭ� ɜɢɦɨɝɥɢɜɿɫɬɸ ɞɨ ʉɪɭɧɬɨɜɨʀ 
ɜɨɥɨɝɢ� ɨɫɜɿɬɥɟɧɧɹ� ȼɢɹɜɥɟɧɨ� ɳɨ ɩɨɲɢ�
ɪɟɧɿ ɦɟɡɨɬɪɨɮɢ ± �� ɜɢɞɢ ����� � ɡɚɝɚɥɶ�
ɧɨʀ ɤɿɥɶɤɨɫɬɿ ɜɢɞɿɜ�� ɞɟɳɨ ɦɟɧɲɟ ɨɥɿɝɨ�
ɬɪɨɮɿɜ ± �� ɜɢɞ ����� �� 3LFHD SXQJHQV
(QJHOP�� 3LQXV EDQNVLDQD /DPE�� 3ODW\FOD�
GXV RULHQWDOLV �/�� )UDQFR�� 3LQXV QLJUD VXE�
sp. SDOODVLDQD� 3LQXV VWUREXV /�� -XQLSHUXV 
FRPPXQLV /� ɬɚ ɿɧ�� ɿ ɦɟɝɚɬɪɨɮɿɜ ± �� ɜɢɞɿɜ 
����� �� 6FLDGRSLW\V YHUWLFLOODWD �7KXQE�� 6
LHEROG 	 =XFF�� $ELHV DOED 0LOO�� $ELHV 
EDOVDPHD �/�� 0LOO�� 3LQXV NRUDLHQVLV 6LHEROG 
	 =XFF�� &KDPDHF\SDULV SLVLIHUD �6LHEROG 
	 =XFF�� (QGO�� 7KXMD SOLFDWD '� 'RQ� ɬɚ 
ɿɧ��� ɇɚɣɦɟɧɲɟ ɩɪɟɞɫɬɚɜɥɟɧɿ ɦɟɡɨɨɥɿɝɨ�
ɬɪɨɮɢ ± ɱɨɬɢɪɢ ɜɢɞɢ ���� ��� ɚ ɫɚɦɟ� 3LQXV 
ponderosa  3�/DZVRQ 	 &�/DZVRQ � � 
*\PQRFODGXV GLRLFD �/�� .�.RFK�� $FHU 
WDWDULFXP /�� $FHU QHJXQGR /� �ɪɢɫ� ����

ɋɩɟɤɬɪ ɜɢɞɿɜ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ ɚɪɛɨɪɟ�
ɬɭɦɭ ɦɚɽ ɫɿɦ ɬɢɩɿɜ ɝɿɝɪɨɦɨɪɮ� ɝɿɝɪɨɮɿɬɢ� 

ɝɿɝɪɨɦɟɡɨɮɿɬɢ� ɦɟɡɨɝɿɝɪɨɮɿɬɢ� ɦɟɡɨɮɿɬɢ� 
ɦɟɡɨɤɫɟɪɨɮɿɬɢ� ɤɫɟɪɨɦɟɡɨɮɿɬɢ� ɤɫɟɪɨɮɿɬɢ� 
ɉɨɲɢɪɟɧɢɦɢ ɽ ɞɜɿ ɝɪɭɩɢ� ɦɟɡɨɮɿɬɢ ± 
�� ɜɢɞɿɜ ����� �� ɿ ɤɫɟɪɨɦɟɡɨɮɿɬɢ ± �� ɜɢ�
ɞɿɜ ����� ��� Ɇɚɥɨɩɨɲɢɪɟɧɢɦɢ ɽ ɝɿɝɪɨɦɟ�
ɡɨɮɿɬɢ ± ɱɨɬɢɪɢ ɜɢɞɢ ���� ��� ɞɨ ɧɢɯ 
ɧɚɥɟɠɚɬɶ ± 6DOL[ IUDJLOLV /�� 8OPXV JODEUD 
+XGV�� $FHU WDWDULFXP subsp. JLQQDOD �0D[�
LP�� :HVPDHO�� $FHU QHJXQGR /� Ɇɚɣɠɟ ɨɞ�
ɧɚɤɨɜɨɸ ɤɿɥɶɤɿɫɬɸ ɩɪɟɞɫɬɚɜɥɟɧɿ ɝɿɝɪɨɮɿɬɢ 
��� ɜɢɞɿɜ� ���� ��� ɤɫɟɪɨɮɿɬɢ ��� ɜɢɞɿɜ� 
���� �� ɬɚ ɦɟɡɨɝɿɝɪɨɮɿɬɢ ��� ɜɢɞɿɜ� 
���� ��� Ɇɟɡɨɤɫɟɪɨɮɿɬɿɜ ɽ �� ɜɢɞɿɜ ���� �� 
�([RFKRUGD UDFHPRVD �/LQGO�� 5HKGHU�� $U�
PHQLDFD YXOJDULV /DP�� &UDWDHJXV ODHYLJDWD 
�3RLU�� '&�� 3DXORZQLD WRPHQWRVD 6WHXG�� 
/DYDQGXOD DQJXVWLIROLD 0LOO�� %HWXOD SHQGXOD 
5RWK�� %HUEHULV DTXLIROLXP 3XUVK�� 5RELQLD 
SVHXGRDFDFLD /� ɬɚ ɿɧ�� �ɪɢɫ� ����

Ⱥɧɚɥɿɡ ɡɚ ɜɢɦɨɝɥɢɜɿɫɬɸ ɞɨ ɫɜɿɬɥɚ ɡɚ�
ɫɜɿɞɱɢɜ ɧɚɣɛɿɥɶɲɿ ɞɜɿ ɝɪɭɩɢ� ɝɟɦɿɫɤɿɨɮɿ�
ɬɢ ± �� ɜɢɞɿɜ ����� �� $ELHV FRQFRORU 
�*RUGRQ� /LQGO� H[ +LOGHEU�� 3LFHD DELHV 

Рис. 8. Ȼɿɨɦɨɪɮɧɢɣ ɫɩɟɤɬɪ ɞɟɧɞɪɨɮɥɨɪɢ 

Рис. 9. Ɋɨɡɩɨɞɿɥ ɜɢɞɿɜ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ ɡɚ ɜɢɫɨɬɨɸ
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�/�� +�.DUVW�� 3LQXV NRUDLHQVLV 6LHEROG HW 
=XFF�� 3LQXV QLJUD subsp. SDOODVLDQD� 3LQXV 
VLELULFD �5XSU�� 0D\U�� &KDPDHF\SDULV 
SLVLIHUD �6LHEROG 	 =XFF�� (QGO�� ɬɚ ɝɟɥɿ�
ɨɮɿɬɢ ± �� ɜɢɞɿɜ ����� ��� 3LQXV EDQNVLDQD 
/DPE�� 3LQXV ODPEHUWLDQD 'RXJODV�� 3VHX�
GRWVXJD PHQ]LHVLL �0LUE�� )UDQFR� 3LQXV 
VWUREXV /�� 0HWDVHTXRLD JO\SWRVWURERLGHV
+X	:�&� &KHQJ�� *OHGLWVLD WULDFDQWKRV /��
&HUFLV VLOLTXDVWUXP /� ɬɚ ɿɧ��� ɡɧɚɱɧɨ ɦɟɧ�
ɲɟ ɩɪɟɞɫɬɚɜɥɟɧɿ ɫɤɿɨɮɿɬɢ ± �� ɜɢɞɿɜ 
����� �� �ɪɢɫ� ����

ȼɚɠɥɢɜɢɦ ɩɨɤɚɡɧɢɤɨɦ ɠɢɬɬɽɡɞɚɬɧɨɫ�
ɬɿ ɪɨɫɥɢɧ ɽ ʀɯɧɿɣ ɹɤɿɫɧɢɣ ɫɬɚɧ� ɇɚ ɫɭɱɚɫ�
ɧɢɣ ɫɬɚɧ ɞɟɧɞɪɨɪɚɪɢɬɟɬɿɜ ɜɩɥɢɜɚɸɬɶ 
ɪɿɡɧɿ ɱɢɧɧɢɤɢ� ɧɢɡɶɤɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɡɢɦ�
ɤɭ� ɧɟɞɨɫɬɚɬɧɹ ɤɿɥɶɤɿɫɬɶ ɨɩɚɞɿɜ ɭɥɿɬɤɭ� 
Ɉɤɪɟɦɿ ɟɤɡɟɦɩɥɹɪɢ 4XHUFXV UREXU /�� 
3RSXOXV DOED /�� 3RSXOXV WUHPXOD /�� %HWXOD 

SHQGXOD 5RWK� ɭɪɚɠɟɧɿ 9LVFXP DOEXP /�� 
ɞɟɹɤɿ ɟɤɡɟɦɩɥɹɪɢ 3LQXV NRUDLHQVLV 6LHEROG 
	 =XFF� ± ɩɨɲɤɨɞɠɟɧɿ ,SV DFXPLQDWXV� 
ɋɟɪɟɞ ɞɨɫɥɿɞɠɟɧɢɯ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ ± 
��� ɜɢɞɿɜ ɦɚɸɬɶ ɞɨɛɪɢɣ ɫɬɚɧ� ɱɨɬɢɪɢ 
ɜɢɞɢ ± ɡɚɞɨɜɿɥɶɧɢɣ �4XHUFXV UREXU /�� 
3RSXOXV DOED /�� 3RSXOXV WUHPXOD /�� %HW�
XOD SHQGXOD 5RWK��� ɱɨɬɢɪɢ ɜɢɞɢ ± 
ɧɟɡɚɞɨɜɿɥɶɧɢɣ ɫɬɚɧ �-XJODQV PDQVKXULFD 
0D[LP� -XJODQV FLQHUHD /�� -XJODQV QLJUD
/�� 3LQXV NRUDLHQVLV 6LHEROG 	 =XFF��� ɞɟ�
ɪɟɜɧɿ ɪɨɫɥɢɧɢ� ɳɨ ɦɚɸɬɶ ɧɟɡɚɞɨɜɿɥɶɧɢɣ 
ɫɬɚɧ� ɡɚɦɿɧɸɸɬɶ ɧɨɜɢɦɢ� 

Висновки і перспективи� ɍ ɚɪɛɨɪɟ�
ɬɭɦɿ ɒɚɰɶɤɨɝɨ ɥɿɫɨɜɨɝɨ ɤɨɥɟɞɠɭ ɿɦ� 
ȼ� ȼ� ɋɭɥɶɤɚ ɡɚ ɩɟɪɲɟ ɞɟɫɹɬɢɪɿɱɱɹ ɛɭɥɨ 
ɜɢɫɚɞɠɟɧɨ ��� ɜɢɞɿɜ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ� 
ɳɨ ɛɭɥɢ ɜɢɪɨɳɟɧɿ ɩɟɪɟɜɚɠɧɨ ɿɡ ɧɚɫɿɧɧɹ� 
ɨɬɪɢɦɚɧɨɝɨ ɿɡ �� ɛɨɬɚɧɿɱɧɢɯ ɫɚɞɿɜ� ɬɪɶɨɯ 

Рис. 10. ȿɤɨɥɨɝɿɱɧɚ ɫɬɪɭɤɬɭɪɚ ɜɢɞɿɜ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ �ɬɪɨɮɧɿɫɬɶ� 

Рис. 11. ȿɤɨɥɨɝɿɱɧɚ ɫɬɪɭɤɬɭɪɚ ɜɢɞɿɜ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ �ɜɨɥɨɝɿɫɬɶ�
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Ⱥ. Ⱥ. Дɡɢɛа, ɇ. ɉ. Ɋɢɛɱɢɧɫьɤа, Ⱥ. Ⱥ. Ɋɢɛɱɢɧɫьɤɢɣ

ɞɟɧɞɪɨɩɚɪɤɿɜ� ɨɞɧɨɝɨ ɥɿɫɧɢɰɬɜɚ ɬɚ ɡɟɥɟ�
ɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɍɤɪɚʀɧɢ ɬɚ ɿɧɲɢɯ ɤɪɚ�
ʀɧ ɋɇȾ� Ɋɨɡɪɨɛɤɭ ɩɪɨɟɤɬɭ� ɩɥɚɧɭɜɚɧɧɹ� 
ɜɥɚɲɬɭɜɚɧɧɹ� ɛɥɚɝɨɭɫɬɪɿɣ ɬɟɪɢɬɨɪɿʀ ɬɚ 
ɞɨɝɥɹɞ ɩɪɨɜɨɞɢɥɢ ɫɬɭɞɟɧɬɢ ɤɨɥɟɞɠɭ ɩɿɞ 
ɤɟɪɿɜɧɢɰɬɜɨɦ ɞɢɪɟɤɬɨɪɚ ɬɚ ɜɢɤɥɚɞɚɱɿɜ� 
ɉɥɚɧɭɜɚɥɶɧɚ ɫɬɪɭɤɬɭɪɚ ɚɪɛɨɪɟɬɭɦɭ ± 
ɨɫɶɨɜɚ� ɍ ɞɟɧɞɪɨɩɚɪɤɭ ɩɪɟɞɫɬɚɜɥɟɧɿ ɬɚɤɿ 
ɜɢɞɢ ɧɚɫɚɞɠɟɧɶ� ɝɪɭɩɢ� ɚɥɟʀ� ɠɢɜɨɩɥɨɬɢ� 
ɠɢɜɿ ɫɬɿɧɢ� ɫɨɥɿɬɟɪɢ� 

ɑɚɫɬɢɧɚ ɜɢɞɿɜ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ 
ɭɩɪɨɞɨɜɠ �� ɪɨɤɿɜ ɡɚɝɢɧɭɥɚ� ɍ ���� ɪ� 
ɤɿɥɶɤɿɫɬɶ ɜɢɞɿɜ ɫɬɚɧɨɜɢɥɚ ���� ɡɚ ɨɫɬɚɧ�
ɧɿ ɬɪɢ ɪɨɤɢ ɤɨɥɟɤɰɿɹ ɩɨɩɨɜɧɢɥɚɫɶ ɧɚ 
�� ɪɿɞɤɿɫɧɢɯ ɜɢɞɿɜ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ� 
ɋɬɚɧɨɦ ɧɚ ���� ɪ� ɞɟɧɞɪɨɮɥɨɪɚ ɚɪɛɨɪɟ�
ɬɭɦɭ ɧɚɥɿɱɭɽ ��� ɜɢɞɿɜ ���� ɪɿɞɤɿɫɧɢɯ�� 
ɳɨ ɧɚɥɟɠɚɬɶ ɞɨ �� ɪɨɞɿɜ� �� ɪɨɞɢɧɢ� 
�� ɩɨɪɹɞɤɿɜ�  ɞɜɨɯ ɤɥɚɫɿɜ�  ȼɿɞɞɿɥ 
0DJQROLRSK\WD ɩɪɟɞɫɬɚɜɥɟɧɨ ��� ɜɢɞɚɦɢ 
����� ��� 3LQRSK\WD ± �� ɜɢɞɢ ����� ��� 
��� ɜɢɞɢ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ ± ɮɚɧɟɪɨɮɿ�

ɬɢ �ɦɟɡɨɮɚɧɟɪɨɮɿɬɢ ± ���� �� ɦɟɝɚɮɚ�
ɧɟɪɨɮɿɬɢ ± ���� �� ɦɿɤɪɨɮɚɧɟɪɨɮɿɬɢ ± 
���� �� ɧɚɧɨɮɚɧɟɪɨɮɿɬɿɜ ± ���� ��� ɬɪɢ 
ɜɢɞɢ ± ɯɚɦɟɮɿɬɢ� 

ȿɤɨɥɨɝɿɱɧɚ ɫɬɪɭɤɬɭɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɩɟɪɟɜɚɠɧɨ ɝɟɦɿɫɤɿɨɮɿɬɚɦɢ ± �� ɜɢɞɿɜ  
����� �� ɬɚ ɝɟɥɿɨɮɿɬɚɦɢ ± �� ɜɢɞɢ 
����� ��� Ɂɚ ɜɢɦɨɝɥɢɜɿɫɬɸ ɪɨɫɥɢɧ ɞɨ ɪɨ�
ɞɸɱɨɫɬɿ ʉɪɭɧɬɭ ɩɟɪɟɜɚɠɚɸɬɶ ɦɟɡɨɬɪɨ�
ɮɢ ± �� ɜɢɞɢ� ɦɚɥɨɩɨɲɢɪɟɧɢɦɢ ɽ ɦɟɡɨ�
ɨɥɿɝɨɬɪɨɮɢ ± ��� �� ɋɩɟɤɬɪ ɜɢɞɿɜ 
ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ ɚɪɛɨɪɟɬɭɦɭ ɦɚɽ ɲɿɫɬɶ 
ɬɢɩɿɜ ɝɿɝɪɨɦɨɪɮ� ɩɨɲɢɪɟɧɢɦɢ ɽ ɦɟɡɨɮɿ�
ɬɢ ��� ɜɢɞɿɜ� ɿ ɤɫɟɪɨɦɟɡɨɮɿɬɢ ��� ɜɢɞɿɜ�� 
ɦɚɥɨɩɨɲɢɪɟɧɢɦɢ ±ɝɿɝɪɨɦɟɡɨɮɿɬɢ �ɱɨɬɢ�
ɪɢ ɜɢɞɢ� ��� ��� ɍ �� � ɞɟɪɟɜɧɢɯ ɪɨɫ�
ɥɢɧ ± ɞɨɛɪɢɣ ɫɬɚɧ� ɩɨ ɱɨɬɢɪɢ ɜɢɞɢ ɦɚ�
ɸɬɶ ɡɚɞɨɜɿɥɶɧɢɣ ɿ ɧɟɡɚɞɨɜɿɥɶɧɢɣ ɫɬɚɧ� 

ɇɚ ɨɫɧɨɜɿ ɩɪɨɜɟɞɟɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ 
ɩɪɨɩɨɧɭɽɦɨ ɿ ɧɚɞɚɥɿ ɩɨɩɨɜɧɸɜɚɬɢ ɤɨɥɟɤ�
ɰɿɸ ɪɨɫɥɢɧ� ɩɪɨɜɨɞɢɬɢ ɞɨɝɥɹɞ ɿ ɧɚɞɚɬɢ 
ɚɪɛɨɪɟɬɭɦɭ ɨɯɨɪɨɧɧɨɝɨ ɫɬɚɬɭɫɭ�

Рис. 12. ȿɤɨɥɨɝɿɱɧɚ ɫɬɪɭɤɬɭɪɚ ɜɢɞɿɜ ɞɟɪɟɜɧɢɯ ɪɨɫɥɢɧ �ɫɜɿɬɥɨ�
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$UERUHWXP RI 6KDWVN )RUHVW &ROOHJH QDPHG DIWHU 9. 9. 6XOND, D YDOXDEOH FHQWHU RI GHQGURIORUD IRU 
FRQVHUYDWLRQ DQG HQULFKPHQW RI ELRGLYHUVLW\ RI 9RO\Q 3ROLVV\D, RFFXSLHV DQ DUHD RI �.� KHFWDUHV. 7KH 
KLVWRU\  RI  WKH  IRUPDWLRQ  RI  WKH  DUERUHWXP RI 6KDWVN )RUHVW &ROOHJH QDPHG DIWHU 9. 9. 6XOND  IURP  LWV 
FUHDWLRQ WR WKH SUHVHQW GD\V �IRU �� \HDUV� LV JLYHQ. 7KH UHVXOWV RI WKH DUERUHWXP GHQGURIORUD LQYHQWRU\ 
DUH SUHVHQWHG, ZLWK ��� VSHFLHV ���� UDUH VSHFLHV� EHORQJLQJ WR �� JHQHUD, �� IDPLOLHV, �� RUGHUV, WZR 
FODVVHV. 0RVW  VSHFLHV  EHORQJ  WR  WKH 0DJQROLRSK\WD  GLYLVLRQ  ±  ���  VSHFLHV  ���.� ��,  ZKHUHDV  WR 
3LQRSK\WD GLYLVLRQ ± �� VSHFLHV ���.� ��. 3ODQWV JURZ LQ WKH IROORZLQJ SODQWLQJV� JURXSV, DOOH\V, KHGJHV, 
OLYLQJ ZDOOV, VROLWDLUHV, DQG FRPPRQ PL[HG JURXSV. ��� VSHFLHV RI ZRRG\ SODQWV EHORQJ WR SKDQHURSK\WHV, 
ZLWK PHVRSKDQHURSK\WHV  ���.� ��  �PHJDSKDQHURSK\WHV  ±  ��.� �, PLFURSKDQHURSK\WHV  ±  ��.� �, 
QDQRSKDQHURSK\WHV ± ��.� �� DQG � VSHFLHV RI KDPHSK\WHV SUHGRPLQDWLQJ.

$Q DQDO\VLV RI  WKH HFRORJLFDO  VWUXFWXUH  �LQ  UHODWLRQ  WR�  OLJKW GHPDQG, GHPDQG  IRU PRLVWXUH  OHYHO, DQG 
GHPDQG  IRU  VRLO  IHUWLOLW\�  LV  JLYHQ.  7KH  HFRORJLFDO  VWUXFWXUH  LV PRVWO\  UHSUHVHQWHG  E\  KHPLVNRSK\WHV  ± 
�� VSHFLHV ���.� �� DQG KHOLRSK\WHV ± �� VSHFLHV ���.� ��, ZKLOH VFLRSK\WHV ± �� VSHFLHV ���.� �� DUH 
VLJQLILFDQWO\ OHVV UHSUHVHQWHG. ,Q UHODWLRQ WR VRLO IHUWLOLW\ GHPDQG, WKH IROORZLQJ ZHUH LGHQWLILHG� PHVRWURSKV ± 
��  VSHFLHV  ���.�� RI  WKH  WRWDO  QXPEHU RI  VSHFLHV��  VOLJKWO\  OHVV ROLJRWURSKV  ���.� �� DQG PHJDWURSKV 
���.� ��, DQG PHVRROLJRWURSKV, ZKLFK DUH WKH OHDVW UHSUHVHQWHG ± �.��. 7KH UDQJH RI ZRRG\ SODQWV VSHFLHV 
RI DUERUHWXP FRQVLVWV RI VL[ W\SHV RI K\JURPRUSKV, ZLWK PHVRSK\WHV ± �� VSHFLHV DQG [HURPHVRSK\WHV ± 
�� VSHFLHV EHLQJ WKH PRVW FRPPRQ, ZKHUHDV K\JURPHVRSK\WHV ± � VSHFLHV ��.� �� EHORQJ WR OHVV FRPPRQ. 
$OPRVW  E\  WKH  VDPH  TXDQWLW\  K\JURSK\WHV  ���  VSHFLHV,  ��.�  ��,  [HURSK\WHV  ���  VSHFLHV,  ��.�  ��, 
PHVRK\JURSK\WHV ��� VSHFLHV, ��.� ��, DQG PHVR[HURSK\WHV ��� VSHFLHV, �.� �� DUH UHSUHVHQWHG.

7KH FXUUHQW VWDWH RI ZRRG\ SODQWV ZDV HYDOXDWHG. �� � RI ZRRG\ SODQWV DUH  LQ JRRG FRQGLWLRQ, 
ZLWK  IRXU VSHFLHV KDYLQJ VDWLVIDFWRU\ DQG IRXU VSHFLHV ± XQVDWLVIDFWRU\ FRQGLWLRQ.

Key words: arboretum, rare tree species, Shatsk, ecology, taxonomic composition, creation, 
reconstruction.
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ЗА ДІЇ ВИСОКОЇ ТЕМПЕРАТУРИ РАДІАЦІЙНОЇ ПАНЕЛІ

В. В. ЛОМАГА, аɫɩɿраɧɬ
   
KWWSV���RUFLG.RUJ��������������������, H�PDLO�  ORPDJD��#JPDLO.FRP 

О. Ю. ЦАПКО, аɫɩɿраɧɬ

   
KWWSV���RUFLG.RUJ�������������������;, H�PDLO� DOHNVH\WVDSNR#JPDLO.FRP 

Ю. В. ЦАПКО, дɨɤɬɨр ɬеɯɧɿɱɧɢɯ ɧауɤ, ɫɬарɲɢɣ ɧауɤɨɜɢɣ ɫɩɿɜрɨɛɿɬɧɢɤ   
KWWSV���RUFLG.RUJ��������������������, H�PDLO�  MXUL\WV#XNU.QHW 

ɇацɿɨɧаɥьɧɢɣ уɧɿɜерɫɢɬеɬ ɛɿɨреɫурɫɿɜ  ɿ ɩрɢрɨдɨɤɨрɢɫɬуɜаɧɧɹ ɍɤраʀɧɢ 
О. П. БОНДАРЕНКО, ɤаɧдɢдаɬ ɬеɯɧɿɱɧɢɯ ɧауɤ, дɨцеɧɬ 

KWWSV���RUFLG.RUJ��������������������, H�PDLO� ERQGRO\D�#JPDLO.FRP   
Ʉɢʀɜɫьɤɢɣ ɧацɿɨɧаɥьɧɢɣ уɧɿɜерɫɢɬеɬ ɛудɿɜɧɢцɬɜа ɿ арɯɿɬеɤɬурɢ

Ɂɧɢɠеɧɧɹ ɩɨɠеɠɧɨʀ ɧеɛеɡɩеɤɢ ɛудɿɜеɥьɧɨʀ дереɜɢɧɢ ɽ ɡаɜдаɧɧɹɦ ɧе ɥɢɲе еɤɨɧɨɦɿɱɧɢɦ, 
ɜɨɧɨ ɦаɽ ɬаɤɨɠ  ɫɨцɿаɥьɧу ɬа  еɤɨɥɨɝɿɱɧу  ɫɩрɹɦɨɜаɧɿɫɬь.  Ваɠɥɢɜɨɸ  ɩрɨɛɥеɦɨɸ  ɡаɛеɡ-
ɩеɱеɧɧɹ ɠɢɬɬɽдɿɹɥьɧɨɫɬɿ ɬа  ɛеɡɩеɱɧɨɝɨ ɮуɧɤцɿɸɜаɧɧɹ  ɨɛ¶ɽɤɬɿɜ  ɛудɿɜɧɢцɬɜа  ɽ  рɨɡрɨ-
ɛɥеɧɧɹ,  ɡ  еɤɨɧɨɦɿɱɧɨɝɨ, ɬеɯɧɨɥɨɝɿɱɧɨɝɨ ɬа  еɤɨɥɨɝɿɱɧɨɝɨ  ɩɨɝɥɹдɿɜ,  ɜɨɝɧеɡаɯɢɫɧɢɯ  ɩɨ-
ɤрɢɬɬɿɜ  дɥɹ  ɛудɿɜеɥьɧɢɯ  дереɜ¶ɹɧɢɯ  ɤɨɧɫɬруɤцɿɣ.  ɍ  ɛудɿɜɧɢцɬɜɿ  ɜɫе  ɛɿɥьɲ  ɿɧɬеɧɫɢɜɧɨ 
ɜедеɬьɫɹ ɩɨɲуɤ ɧɨɜɢɯ ɜɢɫɨɤɨеɮеɤɬɢɜɧɢɯ ɡаɫɨɛɿɜ ɜɨɝɧеɡаɯɢɫɬу дереɜɢɧɢ ɬа ɜɢрɨɛɿɜ ɿɡ 
ɧеʀ, ɹɤɢɣ ɦаɽ ɧе ɬɿɥьɤɢ ɡаɛеɡɩеɱуɜаɬɢ ɧɨрɦɨɜаɧу ɜɨɝɧеɫɬɿɣɤɿɫɬь дереɜɢɧɢ, а ɣ ɡɛерɿɝа-
ɬɢ  ʀʀ  еɤɫɩɥуаɬацɿɣɧɿ  ɩараɦеɬрɢ,  ɝараɧɬуɜаɬɢ  еɤɨɥɨɝɿɱɧу  ɛеɡɩеɤу  ɿ  дɨɜɝɨɜɿɱɧɿɫɬь.  
ɉрɨɜедеɧɢɦɢ  дɨɫɥɿдɠеɧɧɹɦɢ  ɜɩɥɢɜу  радɿацɿɣɧɨʀ  ɩаɧеɥɿ  ɧа  ɡаɣɦаɧɧɹ  ɡраɡɤа  дереɜɢɧɢ  
ɜɫɬаɧɨɜɥеɧɨ  ɩараɦеɬрɢ  ɱаɫу  ɡаɩаɥɸɜаɧɧɹ  дереɜɧɨɝɨ ɦаɬерɿаɥу,  а  ɨɛрɨɛɥеɧɧɹ  ɜɨɝɧе-
ɡаɯɢɫɧɢɦɢ ɡаɫɨɛаɦɢ даɽ ɦɨɠɥɢɜɿɫɬь ɜɩɥɢɜаɬɢ ɧа цеɣ ɩрɨцеɫ. Дɨɜедеɧɨ, ɳɨ ɧаɧеɫеɧɧɹ 
ɧа ɩɨɜерɯɧɸ дереɜɢɧɢ ɜɨɝɧеɡаɯɢɫɧɨɝɨ ɩɨɤрɢɬɬɹ  ɫɬɜɨрɸɽ ɧа ɩɨɜерɯɧɿ ɨрɝаɧɿɱɧɨɝɨ ɦа-
ɬерɿаɥу ɲар, ɹɤɢɣ ɩередɛаɱаɽ ɧаɝрɿɜаɧɧɹ дɨ ɤрɢɬɢɱɧɨʀ ɬеɦɩераɬурɢ, ɤɨɥɢ ɩɨɱɢɧаɽɬь-
ɫɹ  ɿɧɬеɧɫɢɜɧɢɣ  рɨɡɤɥад ɦаɬерɿаɥу  ɡ  ɜɢдɿɥеɧɧɹɦ ɧеɨɛɯɿдɧɨʀ  ɤɿɥьɤɨɫɬɿ  ɝɨрɸɱɢɯ  ɝаɡɿɜ ɬа 
ʀɯ  ɡаɣɦаɧɧɹ. Ɂаɜдɹɤɢ цьɨɦу ɦɨɠɥɢɜɨ ɜɢɡɧаɱɢɬɢ ɜɩɥɢɜ ɜɨɝɧеɡаɯɢɫɬу ɬа ɜɥаɫɬɢɜɨɫɬеɣ 
ɡаɯɢɫɧɢɯ  ɤɨɦɩɨɡɢцɿɣ  ɧа  ɩрɨцеɫ  ɝаɥьɦуɜаɧɧɹ ɲɜɢдɤɨɫɬɿ  ɜɢɝɨраɧɧɹ  дереɜɢɧɢ.  ȿɤɫɩерɢ-
ɦеɧɬаɥьɧɢɦɢ дɨɫɥɿдɠеɧɧɹɦɢ ɩɿдɬɜердɠеɧɨ, ɳɨ ɧеɨɛрɨɛɥеɧɢɣ ɡраɡɨɤ дереɜɢɧɢ ɩɿд ɬер-
ɦɿɱɧɨɸ дɿɽɸ радɿацɿɣɧɨʀ ɩаɧеɥɿ ɡаɣɧɹɜɫɹ, ɩɨɥуɦ¶ɹ ɩɨɲɢрɢɥɨɫɹ ɜɫɿɽɸ ɩɨɜерɯɧеɸ, ɳɨ ɩрɢ-
ɡɜеɥɨ  дɨ  ɣɨɝɨ  ɡɝɨрɹɧɧɹ.  Ɂаɫɬɨɫуɜаɧɧɹ  ɜɨɝɧеɡаɯɢɫɧɨɝɨ  ɥаɤу  ɩɿд  дɿɽɸ ɬеɦɩераɬурɧɨɝɨ 
ɜɩɥɢɜу  ɩрɢɜɨдɢɬь  дɨ  уɬɜɨреɧɧɹ ɲару  ɩɿɧɨɤɨɤɫу ɬа  ɝаɥьɦуɜаɧɧɹ ɬеɩɥɨɩередаɱɿ  ɜɢɫɨ-
ɤɨɬеɦɩераɬурɧɨɝɨ ɩɨɥуɦ¶ɹ дɨ ɦаɬерɿаɥу  ɿ  ɣɨɝɨ  ɡаɝɨраɧɧɹ. Ɂаɜдɹɤɢ цьɨɦу ɫɬаɥɨ ɦɨɠ-
ɥɢɜɢɦ  ɜɢɡɧаɱɢɬɢ  уɦɨɜɢ  ɡɦɿɧɢ  ɩараɦеɬрɿɜ  ɝɨрɿɧɧɹ ɬа  ɝаɥьɦуɜаɧɧɹ  ɩрɢ  ɜɨɝɧеɡаɯɢɫɬɿ 
дереɜɢɧɢ, ɲɥɹɯɨɦ уɬɜɨреɧɧɹ ɛар¶ɽра дɥɹ ɬеɩɥɨɩрɨɜɿдɧɨɫɬɿ. Ɉɬɠе, ɽ ɩɿдɫɬаɜɢ ɫɬɜер-
дɠуɜаɬɢ  ɩрɨ ɦɨɠɥɢɜɿɫɬь  ɫɩрɹɦɨɜаɧɨɝɨ  реɝуɥɸɜаɧɧɹ  ɩрɨцеɫɿɜ  ɜɨɝɧеɡаɯɢɫɬу  дереɜɢɧɢ 
ɲɥɹɯɨɦ  ɡаɫɬɨɫуɜаɧɧɹ  ɜɨɝɧеɡаɯɢɫɧɢɯ  ɩɨɤрɢɬɬɿɜ,  ɡдаɬɧɢɯ  уɬɜɨрɸɜаɬɢ  ɧа  ɩɨɜерɯɧɿ  
ɦаɬерɿаɥу ɡаɯɢɫɧɢɣ ɲар, ɹɤɢɣ ɝаɥьɦуɽ ɲɜɢдɤɿɫɬь ɜɢɝɨраɧɧɹ дереɜɢɧɢ.

Ключові слова: ɡаɯɢɫɧɿ ɡаɫɨɛɢ, ɡаɣɦаɧɧɹ, ɨɛрɨɛɥеɧɧɹ ɩɨɜерɯɧɿ, ɲɜɢдɤɿɫɬь ɜɢɝɨраɧ-
ɧɹ дереɜɢɧɢ, еɮеɤɬɢɜɧɿɫɬь ɡаɯɢɫɬу.

* ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ± ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ� ɩɪɨɮɟɫɨɪ ɘ� ȼ� ɐɚɩɤɨ�
** ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ± ɞɨɤɬɨɪ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ� ɩɪɨɮɟɫɨɪ Ɉ� Ɉ� ɉɿɧɱɟɜɫɶɤɚ�
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Дереɜɨɨɛрɨɛɧɿ ɬа ɦеɛɥеɜɿ ɬеɯɧɨɥɨɝɿʀ

Актуальність та аналіз останніх до-
сліджень. Ⱦɟɪɟɜɢɧɚ� ɹɤ ɛɭɞɿɜɟɥɶɧɢɣ ɦɚ�
ɬɟɪɿɚɥ� ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɽɬɶɫɹ ɭ ɛɭɞɿɜ�
ɧɢɰɬɜɿ ɣ ɚɪɯɿɬɟɤɬɭɪɿ ɡɚɜɞɹɤɢ ɫɜɨʀɦ 
ɦɟɯɚɧɿɱɧɢɦ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɦ ɜɥɚɫɬɢ�
ɜɨɫɬɹɦ� ɚɥɟ ɱɟɪɟɡ ɩɿɞɜɢɳɟɧɭ ɝɨɪɸɱɿɫɬɶ 
ɽ ɩɨɠɟɠɨɧɟɛɟɡɩɟɱɧɢɦ ɦɚɬɟɪɿɚɥɨɦ�  ɉɿɞ�
ɜɢɳɢɬɢ ɪɿɜɟɧɶ ɩɨɠɟɠɧɨʀ ɛɟɡɩɟɤɢ 
ɨɛ¶ɽɤɬɿɜ� ɞɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɛɭɞɿɜɟɥɶɧɿ 
ɤɨɧɫɬɪɭɤɰɿʀ ɡ ɞɟɪɟɜɢɧɢ� ɦɨɠɥɢɜɨ ɡɚ ɞɨ�
ɩɨɦɨɝɨɸ ʀʀ ɜɨɝɧɟɡɚɯɢɫɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ� 
ɫɭɬɶ ɹɤɨɝɨ ɩɨɥɹɝɚɽ ɜ ɧɚɞɚɧɧɿ ɞɟɪɟɜɢɧɿ 
ɡɞɚɬɧɨɫɬɿ ɩɪɨɬɢɫɬɨɹɬɢ ɞɿʀ ɩɨɥɭɦ¶ɸ� ɩɨ�
ɲɢɪɟɧɧɸ ɩɨɥɭɦ¶ɹ ɩɨɜɟɪɯɧɟɸ� ɭ ɡɚɩɨɛɿ�
ɝɚɧɧɿ ɜɿɥɶɧɨɦɭ ɞɨɫɬɭɩɭ ɤɢɫɧɸ� ɹɤɢɣ 
ɫɩɪɢɹɽ ɞɟɫɬɪɭɤɰɿʀ ɞɟɪɟɜɢɧɢ ɿ ɩɪɢɫɤɨɪɟɧ�
ɧɸ ɩɪɨɰɟɫɭ ɝɨɪɿɧɧɹ� ȼɿɞɨɦɨ� ɳɨ ɞɟɪɟɜɢ�
ɧɚ ɧɟ ɡɞɚɬɧɚ ɞɨ ɩɨɥɭɦɟɧɟɜɨɝɨ ɝɨɪɿɧɧɹ 
ɫɚɦɚ ɩɨ ɫɨɛɿ� ɥɢɲɟ ɩɿɞ ɞɿɽɸ ɬɟɦɩɟɪɚɬɭɪɢ 
ɝɨɪɹɬɶ ɩɪɨɞɭɤɬɢ ʀʀ ɪɨɡɤɥɚɞɭ� ȼɜɟɞɟɧɧɹ ɜ 
ɦɚɬɟɪɿɚɥ ɚɧɬɢɩɿɪɟɧɿɜ ɡɦɟɧɲɭɽ ɤɿɥɶɤɿɫɬɶ 
ɭɬɜɨɪɟɧɧɹ ɝɨɪɸɱɢɯ ɥɟɬɤɢɯ ɩɪɨɞɭɤɬɿɜ ɿ 
ɡɚɩɨɛɿɝɚɽ ʀɯ ɡɚɣɦɚɧɧɸ� ɿɧɝɿɛɭɽ ɝɚɡɨɮɚɡɧɿ 
ɪɟɚɤɰɿʀ ɩɨɥɭɦ¶ɹ� ɭɧɟɦɨɠɥɢɜɥɸɽ ɛɟɡɩɨɥɭ�
ɦɟɧɟɜɟ ɝɨɪɿɧɧɹ ɤɚɪɛɨɧɿɡɨɜɚɧɨɝɨ ɡɚɥɢɲɤɭ 
ɬɚ ɡɧɢɠɭɽ ɲɜɢɞɤɿɫɬɶ ɜɬɪɚɬɢ ɦɚɫɢ� 

ɉɪɨɰɟɫ ɝɨɪɿɧɧɹ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɬɚɤɢɯ 
ɫɬɚɞɿɣ� �� ɩɿɞɫɭɲɭɜɚɧɧɹ ɿ ɧɚɝɪɿɜɚɧɧɹ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɱɚɬɤɭ ɜɢɯɨɞɭ ɥɟɬɸɱɢɯ ɪɟ�
ɱɨɜɢɧ� �� ɡɚɣɦɚɧɧɹ ɥɟɬɸɱɢɯ ɪɟɱɨɜɢɧ ɿ ʀɯ 
ɜɢɝɨɪɹɧɧɹ� �� ɧɚɝɪɿɜɚɧɧɹ ɤɨɤɫɭ ɞɨ ɡɚɣɦɚɧ�
ɧɹ� �� ɜɢɝɨɪɚɧɧɹ ɝɨɪɸɱɢɯ ɪɟɱɨɜɢɧ ɿɡ ɤɨɤ�
ɫɭ� ɇɚ ɩɪɚɤɬɢɰɿ ɰɿ ɫɬɚɞɿʀ ɱɚɫɬɤɨɜɨ ɧɚɤɥɚ�
ɞɚɸɬɶɫɹ ɨɞɧɚ ɧɚ ɨɞɧɭ� ɹɤ ɡɚɭɜɚɠɭɽ 7VDSNR 
������� ȼ ɪɨɛɨɬɿ *DII 	 .DþtN ������ ɞɨ�
ɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɬɟɪɦɿɱɧɨʀ ɦɨɞɢɮɿɤɚɰɿʀ� ɚ 
ɬɚɤɨɠ ɜɨɝɧɟɡɚɯɢɫɧɨʀ ɡɞɚɬɧɨɫɬɿ� ɜɢɹɜɥɟɧɨ 
ɡɚ ɬɚɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɝɨɪɿɧɧɹ� ɹɤ 
ɜɬɪɚɬɚ ɜɚɝɢ� ɲɜɢɞɤɿɫɬɶ ɝɨɪɿɧɧɹ� ɦɚɤɫɢ�
ɦɚɥɶɧɚ ɲɜɢɞɤɿɫɬɶ ɝɨɪɿɧɧɹ� ɚɥɟ ɧɟ ɜɤɚɡɚɧɨ 
ɯɿɦɿɱɧɿ ɡɦɿɧɢ� ɫɩɪɢɱɢɧɟɧɿ ɜɩɥɢɜɨɦ ɰɢɯ 
ɮɚɤɬɨɪɿɜ� Ɇɚɬɟɪɿɚɥɢ� ɹɤɿ ɧɚɜɟɞɟɧɨ ɭ ɪɨ�
ɛɨɬɿ =KDR 	 *XR ������� ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ�
ɫɹ ɜɢɫɨɤɨɸ ɜɨɝɧɟɜɨɸ ɫɬɿɣɤɿɫɬɸ� ɚɥɟ ɧɟ 
ɩɨɤɚɡɚɧɨ ɦɟɯɚɧɿɡɦ ɭɬɜɨɪɟɧɧɹ ɤɨɤɫɭ ɬɚ 
ɬɟɦɩɟɪɚɬɭɪɧɿ ɩɟɪɟɯɨɞɢ ɡɚ ɬɟɪɦɿɱɧɨʀ ɞɿʀ�

ȿɮɟɤɬɢɜɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɨɦɩɨɧɟɧ�
ɬɿɜ ɩɨɤɪɢɬɬɹ ɧɚ ɨɫɧɨɜɿ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨ�

ɜɢɧ ɩɨɤɚɡɚɧɨ ɜ ɪɨɛɨɬɿ &LULSL 	 :DQJ 
������� ɞɟ ɡɚ ɪɚɯɭɧɨɤ ɞɿʀ ɚɧɬɢɩɿɪɟɧɿɜ ɧɚ 
ɨɫɧɨɜɿ ɩɨɥɿɮɨɫɮɨɪɧɢɯ ɤɢɫɥɨɬ ɿ ɫɩɿɧɸɜɚ�
ɱɿɜ ɦɨɠɥɢɜɨ ɡɧɚɱɧɨ ɜɩɥɢɜɚɬɢ ɧɚ ɮɨɪɦɭ�
ɜɚɧɧɹ ɡɚɯɢɫɧɨɝɨ ɲɚɪɭ ɩɿɧɨɤɨɤɫɭ� Ɉɞɧɚɤ 
ɩɨɫɬɚɽ ɧɟɨɛɯɿɞɧɿɫɬɶ ɞɨɫɥɿɞɠɟɧɧɹ ɭɦɨɜ 
ɭɬɜɨɪɟɧɧɹ ɛɚɪ¶ɽɪɚ ɞɥɹ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ 
ɬɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɟɮɟɤɬɢɜɧɨʀ ɞɿʀ ɩɨɤɪɢɬɬɹ 
ɡ ɭɬɜɨɪɟɧɧɹɦ ɲɚɪɭ ɤɨɤɫɭ� Ɂɧɚɱɧɟ ɩɿɞɜɢ�
ɳɟɧɧɹ ɫɬɿɣɤɨɫɬɿ� ɳɿɥɶɧɨɫɬɿ ɿ ɦɿɰɧɨɫɬɿ 
ɡɚɯɢɫɧɨɝɨ ɲɚɪɭ ɞɨɫɹɝɚɽɬɶɫɹ ɜɧɚɫɥɿɞɨɤ 
ɧɚɩɪɚɜɥɟɧɨɝɨ ɮɨɪɦɭɜɚɧɧɹ ɬɢɯ ɱɢ ɬɢɯ ɞɨ�
ɛɚɜɨɤ� ɹɤɿ ɭɬɜɨɪɸɸɬɶ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪ�
ɧɿ ɫɩɨɥɭɤɢ �&DURVLR� ������ Ɉɞɧɚɤ ɞɥɹ 
ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɰɶɨɝɨ ɩɪɨɰɟɫɭ ɧɟ ɧɚɜɟɞɟ�
ɧɨ ɜɿɞɩɨɜɿɞɧɿ ɮɿɡɢɤɨ�ɯɿɦɿɱɧɿ ɪɨɡɪɚɯɭɧɤɢ�

Ʉɪɿɦ ɬɨɝɨ� ɛɚɝɚɬɨ ɩɨɤɪɢɬɬɿɜ ɦɚɸɬɶ 
ɧɢɡɤɭ ɧɟɞɨɥɿɤɿɜ� ɹɤ�ɨɬ ɧɚɧɟɫɟɧɧɹ ɨɤɪɟɦɢɯ 
ɤɨɦɩɨɧɟɧɬɿɜ� ɜɬɪɚɬɢ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɡɚ ɡɛɿɥɶɲɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ 
ɫɟɪɟɞɨɜɢɳɚ �1DVLU� 	 5DPOL 6XORQJ� ������ 
Ɍɨɛɬɨ ɧɟ ɜɢɡɧɚɱɟɧɨ� ɹɤ ɫɚɦɟ ɩɟɪɟɛɿɝɚɽ 
ɩɪɨɰɟɫ ɡɚ ɭɦɨɜ ɬɟɦɩɟɪɚɬɭɪ ɭ ɞɿɚɩɚɡɨɧɿ 
ɪɨɡɤɥɚɞɭ ɜɨɝɧɟɡɚɯɢɫɧɨɝɨ ɩɨɤɪɢɬɬɹ� ɉɪɨ�
ɜɟɞɟɧɨ ɬɚɤɨɠ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚɯɢɫɧɢɯ ɦɚ�
ɬɟɪɿɚɥɿɜ� ɜɢɝɨɬɨɜɥɟɧɢɯ ɿɡ ɨɪɝɚɧɿɱɧɢɯ ɪɟ�
ɱɨɜɢɧ ɿɡ ɪɨɡɱɢɧɨɦ ɿɡ ɤɨɥɟɦɚɧɿɬɨɜɨʀ ɪɭɞɢ 
�(UGRۜDQ� ������ ɉɨɤɚɡɚɧɨ� ɳɨ ɡɚɜɞɹɤɢ 
ɜɫɬɚɧɨɜɥɟɧɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɫɬɚɽ ɦɨɠ�
ɥɢɜɢɦ ɤɨɪɟɝɭɜɚɧɧɹ ɜɦɿɫɬɭ ɤɨɦɩɨɧɟɧɬɿɜ 
ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɨɰɟɫɭ ɬɟɩɥɨɫɬɿɣɤɨɫɬɿ� 
ɨɞɧɚɤ ɧɟ ɡɚɜɠɞɢ ɧɟɚɪɦɨɜɚɧɿ ɫɤɥɚɞɢ ɡɚɛɟɡ�
ɩɟɱɭɸɬɶ ɟɮɟɤɬɢɜɧɢɣ ɨɩɿɪ ɩɨɥɭɦ¶ɸ ɡɚ 
ɡɦɿɧɢ ɬɟɦɩɟɪɚɬɭɪɢ� əɤ ɪɟɡɭɥɶɬɚɬ� ɩɪɨɯɨ�
ɞɢɜ ɩɪɨɰɟɫ ɝɨɪɿɧɧɹ ɡ ɿɧɬɟɧɫɢɜɧɨɸ ɜɬɪɚ�
ɬɨɸ ɦɚɫɢ� ɿ ɜɢɪɿɲɟɧɧɹ ɰɶɨɝɨ ɩɢɬɚɧɧɹ ɩɨ�
ɬɪɟɛɭɽ ɪɨɡɪɨɛɥɟɧɧɹ ɧɨɜɢɯ ɩɿɞɯɨɞɿɜ� ɐɟ ɣ 
ɡɭɦɨɜɢɥɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿ�
ɞɠɟɧɶ ɭ ɰɶɨɦɭ ɧɚɩɪɹɦɤɭ�

Мета дослідження ± ɜɢɹɜɥɟɧɧɹ ɡɚ�
ɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɚɣɦɚɧɧɹ ɡɪɚɡɤɿɜ ɞɟɪɟɜɢ�
ɧɢ ɬɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɱɚɫɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɩɪɨɰɟɫɭ ɡɚɝɨɪɚɧɧɹ ɩɪɢ ɜɨɝɧɟɡɚɯɢɫɬɿ�

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɟɬɢ ɜɢɪɿɲɭɜɚɥɢ ɬɚɤɿ 
ɡɚɜɞɚɧɧɹ�
 ɜɫɬɚɧɨɜɢɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ɡɚɝɨɪɚɧɧɹ 

ɞɟɪɟɜɢɧɢ ɡɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɜɩɥɢɜɭ 
ɧɚ ɡɪɚɡɨɤ ɪɚɞɿɚɰɿɣɧɨʀ ɩɚɧɟɥɿ� 
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 ɞɨɫɥɿɞɢɬɢ ɩɪɨɰɟɫ ɩɪɢɝɧɿɱɟɧɧɹ ɲɜɢɞ�
ɤɨɫɬɿ ɡɚɝɨɪɚɧɧɹ ɞɟɪɟɜɢɧɢ ɩɪɢ ɡɚɫɬɨ�
ɫɭɜɚɧɧɿ ɡɚɯɢɫɧɢɯ ɤɨɦɩɨɡɢɰɿɣ�
Матеріали і методи дослідження. Ⱦɥɹ 

ɜɫɬɚɧɨɜɥɟɧɧɹ ɝɨɪɸɱɨɫɬɿ ɞɟɪɟɜɢɧɢ ɜɢɤɨ�
ɪɢɫɬɨɜɭɜɚɥɢ ɡɪɚɡɤɢ ɩɪɹɦɨɲɚɪɨɜɨʀ ɞɟɪɟɜɢ�
ɧɢ ɫɨɫɧɢ ɪɨɡɦɿɪɨɦ �ȾîɒîɌ� ���î���î� 
ɦɦ� ɳɿɥɶɧɿɫɬɸ ���·��� ɤɝ�ɦ3� ɹɤɿ ɨɛɪɨɛɥɹ�
ɥɢ ɫɩɭɱɭɜɚɥɶɧɢɦ ɜɨɝɧɟɡɚɯɢɫɧɢɦ ɥɚɤɨɦ 
�ɋȼɅ� �ɪɢɫ� ��� ɜ ɤɿɥɶɤɨɫɬɿ ɩɨ ɞɜɚ ɡɪɚɡɤɢ 
ɨɛɪɨɛɥɟɧɨʀ ɋȼɅ ɿ ɧɟɨɛɪɨɛɥɟɧɨʀ ɞɟɪɟɜɢɧɢ� 
ɳɨ ɡɭɦɨɜɥɟɧɨ ɦɟɬɨɞɢɤɨɸ ɞɨɫɥɿɞɠɟɧɧɹ�

ɋɩɭɱɭɜɚɥɶɧɢɣ ɜɨɝɧɟɡɚɯɢɫɧɢɣ ɥɚɤ 
�ɋȼɅ� ɩɨɲɚɪɨɜɨ ɧɚɧɨɫɢɥɢ ɧɚ ɩɨɜɟɪɯɧɸ 
ɡɪɚɡɤɿɜ ɞɟɪɟɜɢɧɢ ɡ ɜɢɬɪɚɬɨɸ ɜɨɝɧɟɡɚɯɢɫ�
ɧɨɝɨ ɩɨɤɪɢɬɬɹ ɭ ɤɿɥɶɤɨɫɬɿ ��� ɝ�ɦ2� ɉɿɫɥɹ 
ɫɭɲɿɧɧɹ ɞɨ ɩɨɫɬɿɣɧɨʀ ɦɚɫɢ ɩɪɨɜɨɞɢɥɢ 
ɜɢɩɪɨɛɭɜɚɧɧɹ� ɹɤ ɨɛɪɨɛɥɟɧɢɯ� ɬɚɤ ɿ ɧɟɨ�
ɛɪɨɛɥɟɧɢɯ ɡɪɚɡɤɿɜ ɞɟɪɟɜɢɧɢ� Ⱦɨɫɥɿɞɠɟɧ�
ɧɹ ɡ ɜɢɡɧɚɱɟɧɧɹ ɱɚɫɭ ɡɚɩɚɥɸɜɚɧɧɹ ɞɟɪɟɜ�
ɧɨʀ ɫɢɪɨɜɢɧɢ ɩɪɨɜɨɞɢɥɢ ɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 

ɩɪɢɫɬɪɨɸ �ɪɢɫ� ��� ɜɢɫɜɿɬɥɟɧɨ ɭ ɫɬɚɬɬɿ 
�7VDSNR� 	 7VDSNR� �������  

ɋɭɬɶ ɦɟɬɨɞɢɤɢ ɜɢɩɪɨɛɭɜɚɧɶ ɩɨɥɹɝɚɥɚ 
ɭ ɜɩɥɢɜɿ ɧɚ ɡɪɚɡɨɤ ɪɚɞɿɚɰɿɣɧɨʀ ɩɚɧɟɥɿ ɬɚ 
ɣɨɝɨ ɡɚɩɚɥɸɜɚɧɧɹ� ɜɢɦɿɪɸɜɚɧɧɿ ɬɟɦɩɟ�
ɪɚɬɭɪɢ ɩɪɨɞɭɤɬɿɜ ɝɨɪɿɧɧɹ ɬɚ ɱɚɫɭ ʀʀ ɞɨ�
ɫɹɝɧɟɧɧɹ� ɱɚɫɭ ɡɚɣɦɚɧɧɹ ɡɪɚɡɤɚ �ɪɢɫ� ���

Ɇɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɭ ɡɚɩɚɥɸɜɚɧɧɹ 
ɞɟɪɟɜɢɧɧɨʀ ɫɢɪɨɜɢɧɢ� ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢ�
ɝɥɹɞɿ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɡɚɣɦɚɧɧɹ ɞɟ�
ɪɟɜɢɧɢ ɨɩɢɫɭɽɬɶɫɹ ɫɢɫɬɟɦɨɸ ɪɿɜɧɹɧɶ 
7VDSNR 	 6RNROHQNR �������
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Рис. 1. Ɇɨɞɟɥɶɧɿ ɡɪɚɡɤɢ ɞɟɪɟɜɢɧɢ ɞɥɹ ɜɢɩɪɨɛɭɜɚɧɶ

Рис. 2. ȼɢɩɪɨɛɭɜɚɥɶɧɚ ɤɚɦɟɪɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɡɚɣɦɚɧɧɹ ɬɚ ɩɨɲɢɪɟɧɧɹ 
ɩɨɥɭɦ¶ɹ� 1 ± ɜɢɩɪɨɛɭɜɚɥɶɧɚ ɤɚɦɟɪɚ� 2 ± ɜɢɬɹɠɧɚ ɬɪɭɛɚ� � ± ɜɟɧɬɢɥɹɰɿɣɧɢɣ ɨɬɜɿɪ� 

4 ± ɬɪɢɦɚɱ ɡɪɚɡɤɚ� 5 ± ɡɪɚɡɨɤ� 6 ± ɪɚɞɿɚɰɿɣɧɚ ɩɚɧɟɥɶ� 7 ± ɡɚɩɚɥɸɜɚɥɶɧɢɣ ɩɪɢɫɬɪɿɣ� 
8 ± ɪɟɝɭɥɸɜɚɥɶɧɚ ɬɪɭɛɚ� � ± ɨɝɥɹɞɨɜɟ ɫɤɥɨ� 10 ± ɬɟɪɦɨɩɚɪɚ� 11 ± ɚɧɚɥɨɝɨ�ɰɢɮɪɨɜɢɣ 

ɩɟɪɟɬɜɨɪɸɜɚɱ� 12 ± ɤɨɦɩ¶ɸɬɟɪ
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cp ± ɬɟɩɥɨɽɦɧɿɫɬɶ ɦɚɬɟɪɿɚɥɭ� Ⱦɠ�ɤɝÂɄ��
7 ± ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɬɟɪɿɚɥɭ� Ʉ�
t ± ɱɚɫ� ɜɿɞ ɦɨɦɟɧɬɭ ɧɚɞɯɨɞɠɟɧɧɹ ɦɚ�

ɬɟɪɿɚɥɭ ɜ ɤɚɦɟɪɿ� ɫ�
T±ɿ ± ɱɚɫɬɢɧɚ ɬɟɩɥɨɬɢ ɪɟɚɤɰɿʀ ɨɤɢɫ�

ɥɸɜɚɧɧɹ� ɳɨ ɜɢɬɪɚɱɚɽɬɶɫɹ ɧɚ ɡɝɨɪɹɧɧɹ 
ɦɚɬɟɪɿɚɥɭ �ɝɥɢɛɢɧɚ ɩɪɨɧɢɤɧɟɧɧɹ ɪɟɚɤ�
ɰɿʀ�� ɳɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɜɢɝɨɪɹɧ�
ɧɹ ɦɚɬɟɪɿɚɥɭ� Ⱦɠ�ɤɝ�

Ȝ ± ɬɟɩɥɨɩɪɨɜɿɞɧɿɫɬɶ ɦɚɬɟɪɿɚɥɭ� 
ȼɬ�ɦÂɄ��

[ ± ɩɪɨɫɬɨɪɨɜɚ ɤɨɨɪɞɢɧɚɬɚ� ɜɿɞɥɿɱɭ�
ɜɚɧɚ ɜɿɞ ɝɟɨɦɟɬɪɢɱɧɨɝɨ ɰɟɧɬɪɚ ɨɛ¶ɽɦɭ 
ɦɚɬɟɪɿɚɥɭ ɞɨ ɩɨɜɟɪɯɧɿ ɪɨɡɩɨɞɿɥɭ ɡ ɧɚ�
ɜɤɨɥɢɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ� ɦ�

Ș ± ɤɨɟɮɿɰɿɽɧɬ ɮɨɪɦɢ ɨɛ¶ɽɦɭ� ɩɥɨɫɤɨ�
ɩɚɪɚɥɟɥɶɧɚ �Ș   ��� ɰɢɥɿɧɞɪɢɱɧɚ �Ș   ��� 
ɫɮɟɪɢɱɧɚ �Ș   ���

N0 ± ɩɟɪɟɞɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɣ ɦɧɨɠɧɢɤ 
ɪɟɚɤɰɿʀ ɨɤɢɫɥɸɜɚɧɧɹ ��ɫ�

ɋɨ ± ɨɛ¶ɽɦɧɚ ɱɚɫɬɤɚ ɤɢɫɧɸ ɭ ɧɚɜɤɨ�
ɥɢɲɧɿɦ ɫɟɪɟɞɨɜɢɳɿ�

ȝ ± ɩɨɪɹɞɨɤ ɪɟɚɤɰɿʀ ɡɚ ɤɢɫɧɟɦ� 
Q ± ɬɟɩɥɨɜɢɣ ɟɮɟɤɬ ɪɟɚɤɰɿʀ ɨɤɢɫɥɸ�

ɜɚɧɧɹ� Ⱦɠ�ɤɝ�
Ȟ ± ɩɨɪɹɞɨɤ ɪɟɚɤɰɿʀ�
( ± ɟɧɟɪɝɿɹ ɚɤɬɢɜɚɰɿʀ� Ⱦɠ�ɦɨɥɶ� 
R ± ɭɧɿɜɟɪɫɚɥɶɧɚ ɝɚɡɨɜɚ ɫɬɚɥɚ� 

R   ������ Ⱦɠ �ɦɨɥɶɄ��
7ɧ ± ɩɨɱɚɬɤɨɜɚ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɬɟɪɿɚɥɭ� Ʉ� 
L ± ɯɚɪɚɤɬɟɪɧɢɣ ɥɿɧɿɣɧɢɣ ɪɨɡɦɿɪ 

ɨɛ¶ɽɦɭ ɦɚɬɟɪɿɚɥɭ� ɦ�
Į ± ɤɨɟɮɿɰɿɽɧɬ ɬɟɩɥɨɨɛɦɿɧɭ ɦɿɠ ɩɨ�

ɜɟɪɯɧɟɸ ɦɚɬɟɪɿɚɥɭ ɣ ɧɚɜɤɨɥɢɲɧɿɦ ɫɟɪɟɞ�
ɨɜɢɳɟɦ� ȼɬ��ɦ2ÂɄ��

7ɨ ± ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟ�
ɪɟɞɨɜɢɳɚ� Ʉ�

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɫɢɫɬɟɦɢ ��� ɜɜɟɞɟɧɨ 
ɛɟɡɪɨɡɦɿɪɧɿ ɡɦɿɧɧɿ ɬɚ ɩɚɪɚɦɟɬɪɢ�
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5XEWVRY 	 6HSO\DUVNL\ �������  ɡɧɚɯɨɞɢɦɨ 
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ȼɿɞɩɨɜɿɞɧɨ ɱɚɫ ɡɚɣɦɚɧɧɹ ɞɟɪɟɜɢɧɢ 
ɫɬɚɧɨɜɢɬɢɦɟ�
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Результати дослідження та їх обго-
ворення. ɇɚ ɪɢɫ� � ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ 
ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɡɚɣɦɢɫɬɨɫɬɿ ɞɟ�
ɪɟɜɢɧɢ ɡɚ ɡɚɞɚɧɢɯ ɪɿɜɧɹɯ ɜɩɥɢɜɭ ɧɚ ɩɨ�
ɜɟɪɯɧɸ ɡɪɚɡɤɿɜ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ ɬɚ 
ɩɨɥɭɦ¶ɹ ɜɿɞ ɞɠɟɪɟɥɚ ɡɚɩɚɥɸɜɚɧɧɹ� 
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ȼɫɬɚɧɨɜɥɟɧɨ� ɳɨ ɩɿɞ ɱɚɫ ɞɿʀ ɬɟɩɥɨɜɨ�
ɝɨ ɩɨɬɨɤɭ ɡ ɤɪɢɬɢɱɧɨɸ ɩɨɜɟɪɯɧɟɜɨɸ ɝɭɫ�
ɬɢɧɨɸ �� ɤȼɬ�ɦ2 � ɳɨ ɜɿɞɩɨɜɿɞɚɽ ɡɧɚɱɟɧ�
ɧɸ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɩɨɜɟɪɯɧɿ ɞɟɪɟɜɢɧɢ 
230°ɋ� ɜɿɞɛɭɜɚɥɨɫɶ ɡɚɣɦɚɧɧɹ ɧɟɨɛɪɨɛɥɟ�
ɧɢɯ ɡɪɚɡɤɿɜ ɞɟɪɟɜɢɧɢ ɩɪɨɬɹɝɨɦ ��� ɫ� Ɂɿ 
ɡɛɿɥɶɲɟɧɧɹɦ ɡɧɚɱɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ 
ɱɚɫ ɫɩɚɥɚɯɭɜɚɧɧɹ ɡɦɟɧɲɭɽɬɶɫɹ �ɤɪɢɜɚ � 
ɧɚ ɪɢɫ� ��� Ɂɚɣɦɚɧɧɹ ɡɚɯɢɳɟɧɢɯ ɋȼɅ 
ɡɪɚɡɤɿɜ ɞɟɪɟɜɢɧɢ ɡɚ ɡɧɚɱɟɧɧɹ ɩɨɜɟɪɯɧɟ�
ɜɨʀ ɝɭɫɬɢɧɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ �� ɤȼɬ�ɦ2 
ɩɪɨɬɹɝɨɦ ��� ɫ ɧɟ ɜɿɞɛɭɜɚɥɨɫɶ�

ɍ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 
7VDSNR ������ ɜɫɬɚɧɨɜɥɟɧɨ� ɳɨ ɬɟɦɩɟɪɚ�
ɬɭɪɚ ɪɨɡɤɥɚɞɭ ɞɟɪɟɜɢɧɢ ɩɨɱɢɧɚɽɬɶɫɹ ɡɚ 
ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɧɚɞ ���·��� �ɋ� ȿɧɟɪɝɿɹ 
ɚɤɬɢɜɚɰɿʀ ɩɪɢ ɪɨɡɤɥɚɞɭ ɞɟɪɟɜɢɧɢ ɫɬɚɧɨ�
ɜɢɬɶ ɛɥɢɡɶɤɨ ������ ɤȾɠ�ɦɨɥɶ�

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɜɨɝɧɟɡɚɯɢɫɬɭ ɧɚ ɨɫɧɨɜɿ 
ɫɩɭɱɭɜɚɥɶɧɨɝɨ ɩɨɤɪɢɬɬɹ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɭɬɜɨɪɟɧɧɹ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨɝɨ ɲɚɪɭ ɩɿɧɨ�
ɤɨɤɫɭ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ� ɧɢɠɱɨʀ ɜɿɞ ɬɟɦɩɟɪɚ�
ɬɭɪɢ ɪɨɡɤɥɚɞɭ ɞɟɪɟɜɢɧɢ� ɚ ɡɧɚɱɟɧɧɹ ɟɧɟɪ�
ɝɿʀ ɚɤɬɢɜɚɰɿʀ ɜɿɞɩɨɜɿɞɚɽ ɡɧɚɱɟɧɧɸ 
����� ɤȾɠ�ɦɨɥɶ� ɹɤ ɡɚɭɜɚɠɭɽ 7VDSNR �������

Ɋɨɡɪɚɯɨɜɚɧɢɣ ɡɚ ɪɿɜɧɹɧɧɹɦ ���� ɱɚɫ 
ɡɚɣɦɚɧɧɹ ɞɟɪɟɜɢɧɢ ɩɪɢ ɞɿʀ ɬɟɩɥɨɜɨɝɨ ɩɨ�
ɬɨɤɭ ɜ �� ɤȼɬ�ɦ2 ɫɬɚɧɨɜɢɬɢɦɟ ��� ɫ� ɧɚ�
ɬɨɦɿɫɬɶ ɞɥɹ ɜɨɝɧɟɡɚɯɢɳɟɧɨʀ ɞɟɪɟɜɢɧɢ ɡɚ 
ɪɚɯɭɧɨɤ ɭɬɜɨɪɟɧɧɹ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨɝɨ 
ɲɚɪɭ ɩɿɧɨɤɨɤɫɭ ɱɚɫ ɡɚɣɦɚɧɧɹ ɡɦɿɳɭɽɬɶɫɹ 
ɭ ɜɟɥɢɤɿ ɱɚɫɨɜɿ ɬɟɪɦɿɧɢ�

ȱɡ ɦɟɬɨɸ ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɫɬɿ 
ɜɨɝɧɟɡɚɯɢɫɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɞɟɪɟɜɢɧɢ� 

ɨɛɪɨɛɥɟɧɨʀ ɋȼɅ� ɩɪɨɜɟɞɟɧɨ ɟɤɫɩɟɪɢɦɟɧ�
ɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɝɪɭ�
ɩɢ ɝɨɪɸɱɨɫɬɿ ɞɟɪɟɜɢɧɢ ɧɟɨɛɪɨɛɥɟɧɨʀ ɬɚ 
ɜɨɝɧɟɡɚɯɢɳɟɧɨʀ ɫɩɭɱɭɜɚɥɶɧɢɦ ɥɚɤɨɦ 
�ɪɢɫ� ���

ɋɭɬɶ ɦɟɬɨɞɭ ɜɢɩɪɨɛɭɜɚɧɶ ɟɤɫɩɟɪɢɦɟɧ�
ɬɚɥɶɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɝɪɭɩɢ ɜɚɠɤɨɝɨɪɸɱɢɯ 
ɿ ɝɨɪɸɱɢɯ ɬɜɟɪɞɢɯ ɪɟɱɨɜɢɧ ɿ ɦɚɬɟɪɿɚɥɿɜ 
ɩɨɥɹɝɚɽ ɭ ɜɩɥɢɜɿ ɧɚ ɡɪɚɡɨɤ� ɪɨɡɬɚɲɨɜɚɧɢɣ 
ɭ ɤɟɪɚɦɿɱɧɿɣ ɬɪɭɛɿ ɭɫɬɚɧɨɜɤɢ ɈɌɆ� 
ɩɨɥɭɦ¶ɹ ɩɚɥɶɧɢɤɚ ɡ ɡɚɞɚɧɢɦɢ ɩɚɪɚɦɟɬɪɚ�
ɦɢ �ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɩɨɞɿɛɧɢɯ ɩɪɨɞɭɤɬɿɜ 
ɝɨɪɿɧɧɹ ɧɚ ɜɢɯɨɞɿ ɡ ɤɟɪɚɦɿɱɧɨʀ ɬɪɭɛɢ ɫɬɚ�
ɧɨɜɢɬɶ ��� ɨɋ r � ɨɋ�� ɉɿɞ ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɮɿɤɫɭɸɬɶ 
ɦɚɤɫɢɦɚɥɶɧɢɣ ɩɪɢɪɿɫɬ ɬɟɦɩɟɪɚɬɭɪɢ ɝɚɡɨ�
ɩɨɞɿɛɧɢɯ ɩɪɨɞɭɤɬɿɜ ɝɨɪɿɧɧɹ �¨t� ɬɚ ɜɬɪɚɬɭ 
ɦɚɫɢ ɡɪɚɡɤɚ �¨P�� 

Ɇɚɤɫɢɦɚɥɶɧɢɣ ɩɪɢɪɿɫɬ ɬɟɦɩɟɪɚɬɭɪɢ 
�ǻtPD[� ɪɨɡɪɚɯɨɜɭɸɬɶ ɡɚ ɮɨɪɦɭɥɨɸ�

ǻtPD[   tPD[ ± t0�           ����

ɞɟ tPD[ ௅ ɦɚɤɫɢɦɚɥɶɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨ�
ɩɨɞɿɛɧɢɯ ɩɪɨɞɭɤɬɿɜ ɝɨɪɿɧɧɹ ɦɚɬɟɪɿɚɥɭ� 
ɹɤɢɣ ɞɨɫɥɿɞɠɭɽɬɶɫɹ� �ɋ�

t0 ௅ ɩɨɱɚɬɤɨɜɚ ɬɟɦɩɟɪɚɬɭɪɚ ����°ɋ��
ȼɬɪɚɬɭ ɦɚɫɢ ɡɪɚɡɤɚ �ǻP� ɭ ɜɿɞɫɨɬɤɚɯ 

ɪɨɡɪɚɯɨɜɭɸɬɶ ɡɚ ɮɨɪɦɭɥɨɸ�

ǻP   
 Pɧ ± Pɤ  ā ����         ����

                  Pɧ

ɞɟ Pɧ ௅ ɦɚɫɚ ɡɪɚɡɤɚ ɞɨ ɜɢɩɪɨɛɭɜɚɧɶ� ɝ�
Pɤ ௅ ɦɚɫɚ ɡɪɚɡɤɚ ɩɿɫɥɹ ɜɢɩɪɨɛɭɜɚɧɶ� ɝ�

Рис. 3. Ɂɚɥɟɠɧɿɫɬɶ ɱɚɫɭ ɫɩɚɥɚɯɭɜɚɧɧɹ Ĳ ɜɿɞ ɩɨɜɟɪɯɧɟɜɨʀ ɝɭɫɬɢɧɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ T: 
1 ± ɧɟɨɛɪɨɛɥɟɧɢɣ ɡɪɚɡɨɤ ɞɟɪɟɜɢɧɢ
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Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɩɪɨɛɭɜɚɧɶ ɦɚɬɟɪɿ�
ɚɥɢ ɤɥɚɫɢɮɿɤɭɸɬɶ ɹɤ�
 ɜɚɠɤɨɝɨɪɸɱɿ ± ¨t � �� ɨɋ ɬɚ ¨P � �� ��
 ɝɨɪɸɱɿ ± ¨t t �� ɨɋ ɱɢ ¨P t �� ��

Ƚɨɪɸɱɿ ɦɚɬɟɪɿɚɥɢ ɩɨɞɿɥɹɸɬɶ ɡɚɥɟɠ�
ɧɨɫɬɿ ɜɿɞ ɱɚɫɭ �W� ɞɨɫɹɝɧɟɧɧɹ ɦɚɤɫɢɦɚɥɶ�
ɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɝɚɡɨɩɨɞɿɛɧɢɯ ɩɪɨɞɭɤɬɿɜ 
ɝɨɪɿɧɧɹ ɧɚ�
 ɜɚɠɤɨɡɚɣɦɢɫɬɿ ± W ! ��� ɫ�
 ɫɟɪɟɞɧɶɨʀ ɡɚɣɦɢɫɬɨɫɬɿ ± �� ɫ d W d 

��� ɫ� 
 ɥɟɝɤɨɡɚɣɦɢɫɬɿ ± W � �� ɫ�

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɿɡ ɜɢɡɧɚɱɟɧɧɹ 
ɜɬɪɚɬɢ ɦɚɫɢ ɡɪɚɡɤɿɜ ɬɚ ɬɟɦɩɟɪɚɬɭɪɢ ɞɢ�
ɦɨɜɢɯ ɝɚɡɿɜ ɧɟɨɛɪɨɛɥɟɧɨʀ ɞɟɪɟɜɢɧɢ ɬɚ 
ɜɨɝɧɟɡɚɯɢɳɟɧɨʀ ɫɩɭɱɭɜɚɥɶɧɢɦ ɥɚɤɨɦ ɧɚ�
ɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɚɯ � ɿ ��

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ �ɪɢɫ� �� ɿɡ ɜɢ�
ɡɧɚɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɨɝɧɟɡɚɯɢɫɬɭ ɞɟ�
ɪɟɜɢɧɢ ɩɨɤɚɡɚɥɢ ɧɟɡɧɚɱɧɭ ɜɬɪɚɬɭ ɦɚɫɢ 
ɞɥɹ ɜɨɝɧɟɡɚɯɢɳɟɧɨʀ ɞɟɪɟɜɢɧɢ ɬɚ ɧɟɡɧɚ�
ɱɧɭ ɞɢɧɚɦɿɤɭ ɧɚɪɨɫɬɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ 
ɞɢɦɨɜɢɯ ɝɚɡɿɜ� ɩɨɪɿɜɧɹɧɨ ɡ ɞɟɪɟɜɢɧɨɸ 
ɛɟɡ ɜɨɝɧɟɡɚɯɢɫɬɭ� 

    ɚ�            ɛ�
Рис. 4. Ɇɨɞɟɥɶɧɿ ɡɪɚɡɤɢ ɜɨɝɧɟɡɚɯɢɳɟɧɨʀ ɞɟɪɟɜɢɧɢ�  

ɚ ± ɞɨ ɜɢɩɪɨɛɭɜɚɧɶ� ɛ ± ɩɿɫɥɹ ɜɢɩɪɨɛɭɜɚɧɶ

Рис. 5. ȼɬɪɚɬɚ ɦɚɫɢ ɡɪɚɡɤɿɜ �'P� �� ɩɪɢ ɜɢɩɪɨɛɭɜɚɧɧɹɯ� ɡɪɚɡɤɿɜ ɧɟɨɛɪɨɛɥɟɧɨʀ 
ɞɟɪɟɜɢɧɢ ���� ɜɨɝɧɟɡɚɯɢɳɟɧɨʀ ɫɩɭɱɭɜɚɥɶɧɢɦ ɥɚɤɨɦ ��� ɬɚ ɡ ɞɨɞɚɜɚɧɧɹɦ ɡɚɝɭɫɧɢɤɚ ���
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Ɂɚ ɡɧɚɱɟɧɧɹɦ ɜɬɪɚɬɢ ɦɚɫɢ ɡɪɚɡɤɿɜ ɩɿɫ�
ɥɹ ɜɨɝɧɟɜɢɯ ɜɢɩɪɨɛɭɜɚɧɶ� ɦɚɤɫɢɦɚɥɶɧɨʀ 
ɬɟɦɩɟɪɚɬɭɪɢ ɞɢɦɨɜɢɯ ɝɚɡɿɜ ɜɫɬɚɧɨɜɥɟɧɨ� 
ɳɨ ɨɛɪɨɛɥɟɧɧɹ ɞɟɪɟɜɢɧɢ ɜɨɝɧɟɡɚɯɢɫɧɢɦ 
ɥɚɤɨɦ ɩɟɪɟɜɨɞɢɬɶ ʀʀ ɞɨ ɜɚɠɤɨɝɨɪɸɱɢɯ 
ɦɚɬɟɪɿɚɥɿɜ�

Висновки і перспективи. ɉɪɨɜɟɞɟ�
ɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨ�
ɰɟɫɭ ɡɚɣɦɚɧɧɹ ɡɪɚɡɤɿɜ ɞɟɪɟɜɢɧɢ ɬɚ  
ɜɢɹɜɥɟɧɨ ɜɩɥɢɜ ɧɚ ɰɟɣ ɩɚɪɚɦɟɬɪ ɜɨɝɧɟ�
ɡɚɯɢɫɧɨɝɨ ɩɨɤɪɢɬɬɹ� ȼɢɡɧɚɱɟɧɨ ɯɚɪɚɤ�
ɬɟɪɢɫɬɢɤɢ ɩɚɪɚɦɟɬɪɿɜ ɡɚɣɦɚɧɧɹ ɬɚ ɩɪɢ�
ɝɧɿɱɟɧɧɹ ɝɨɪɿɧɧɹ� ɳɨ ɞɚɸɬɶ ɡɦɨɝɭ 
ɨɞɟɪɠɭɜɚɬɢ ɡɦɿɧɭ ɞɢɧɚɦɿɤɢ ɝɨɪɿɧɧɹ ɩɪɢ 
ɪɨɡɤɥɚɞɿ ɜɨɝɧɟɡɚɯɢɫɧɨɝɨ ɩɨɤɪɢɬɬɹ� ɉɪɢ 
ɰɶɨɦɭ ɜɫɬɚɧɨɜɥɟɧɨ ɡɦɿɳɟɧɧɹ ɩɪɨɰɟɫɭ  
ɡɚɣɦɚɧɧɹ ɡɪɚɡɤɿɜ ɞɟɪɟɜɢɧɢ ɭ ɛɿɥɶɲɿ ɱɚ�
ɫɨɜɿ ɬɟɪɦɿɧɢ�

Ɋɟɡɭɥɶɬɚɬɢ ɡɿɫɬɚɜɥɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧ�
ɬɚɥɶɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɲɜɢɞɤɨɫɬɿ ɡɚɣɦɚɧɧɹ 
ɞɟɪɟɜɢɧɢ ɡ ɨɬɪɢɦɚɧɢɦɢ ɬɟɨɪɟɬɢɱɧɢɦɢ ɡɧɚ�
ɱɟɧɧɹɦɢ ɩɨɤɚɡɚɥɢ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɦɿɠ ɧɢɦɢ 
ɡɚ ɞɨɩɭɫɬɢɦɨɝɨ ɜɿɞɯɢɥɟɧɧɹ� ȼɢɡɧɚɱɟɧɨ 
ɤɪɢɬɟɪɿɚɥɶɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɪɚɦɟɬɪɿɜ 
ɝɨɪɿɧɧɹ ɿ ɩɪɢɩɢɧɟɧɧɹ ɬɚ ɜɫɬɚɧɨɜɥɟɧɨ� ɳɨ 
ɡɚ ɧɚɹɜɧɨɫɬɿ ɜɨɝɧɟɡɚɯɢɫɬɭ ɡɚ ɰɢɯ ɱɚɫɨɜɢɯ 
ɿ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɜɩɥɢɜɿɜ ɡɚɣɦɚɧɧɹ ɧɟɦɚɽ� 
ɐɟ ɫɜɿɞɱɢɬɶ ɩɪɨ ɭɬɜɨɪɟɧɧɹ ɬɟɩɥɨɿɡɨɥɹɰɿɣ�
ɧɨɝɨ ɲɚɪɭ ɧɚ ɩɨɜɟɪɯɧɿ ɞɟɪɟɜɢɧɢ� ɳɨ ɡɚɩɨ�
ɛɿɝɚɽ ɜɢɝɨɪɚɧɧɸ ɿ ɩɪɨɯɨɞɠɟɧɧɸ ɜɢɫɨɤɨʀ 
ɬɟɦɩɟɪɚɬɭɪɢ ɞɨ ɦɚɬɟɪɿɚɥɭ�

ɉɨɞɚɥɶɲɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɞɭɬɶ ɫɩɪɹ�
ɦɨɜɚɧɿ ɧɚ ɜɢɜɱɟɧɧɹ ɩɪɨɰɟɫɿɜ ɫɬɪɭɤɬɭɪɨ�
ɭɬɜɨɪɟɧɧɹ ɡɚɯɢɫɧɨɝɨ ɲɚɪɭ� ɜɫɬɚɧɨɜɥɟɧɧɹ 
ɜɡɚɽɦɨɡɜ¶ɹɡɤɭ ɦɿɠ ɫɤɥɚɞɨɜɢɦɢ ɿ ɜɥɚɫɬɢ�
ɜɨɫɬɹɦɢ ɩɨɤɪɢɬɬɿɜ ɬɚ ɨɩɬɢɦɿɡɚɰɿʀ ɫɤɥɚɞɭ�

Рис. 6. Ⱦɢɧɚɦɿɤɚ ɧɚɪɨɫɬɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɞɢɦɨɜɢɯ ɝɚɡɿɜ ɩɪɢ ɜɢɩɪɨɛɭɜɚɧɧɹɯ�  
ɡɪɚɡɤɿɜ ɧɟɨɛɪɨɛɥɟɧɨʀ ɞɟɪɟɜɢɧɢ ���� ɜɨɝɧɟɡɚɯɢɳɟɧɨʀ ɫɩɭɱɭɜɚɥɶɧɢɦ ɥɚɤɨɦ ���  

ɬɚ ɡ ɞɨɞɚɜɚɧɧɹɦ ɡɚɝɭɫɧɢɤɚ ���
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environmental focus. From economic, technological and environmental perspective, an important 
problem in ensuring the viability and safe operation of construction sites is the development of fire-
retardant coatings for wooden structures. The construction is increasingly looking for new highly 
effective means of fire protection of wood and wood products which should not only ensure the 
standardized fire resistance of wood, but also to maintain its operational parameters to solve 
environmental safety and durability. Studies of the effect of the radiation panel on the ignition of the 
wood sample have set the parameters of the flame ignition, which makes it possible to influence this 
process. It is proved that they consist in the formation of a layer of organic material on the surface, 
which provides heating to a critical temperature, when the intensive decomposition of the material 
begins with the release of the required amount of combustible gases and their ignition. This makes 
it possible to determine the effect of fire protection and the properties of protective compositions on 
the process of slowing down the rate of burning of wood. Experimental studies have confirmed that 
the untreated sample of wood, under the thermal action of the radiation panel has taken up, the 
flames spread over the entire surface, which led to its combustion. The application of a fire retardant 
varnish under the influence of temperature leads to a layer of foam coke and inhibition of heat transfer 
of high-temperature flame to the material and its ignition. Thanks to this, it became possible to 
determine the conditions for changing the parameters of combustion and braking during fire protection 
of wood, by forming a barrier for thermal conductivity. Thus, there is reason to argue for the possibility 
of directional control of the processes of fire protection of wood by the use of fireproof coatings that 
can form a protective layer on the surface of the material, which slows down the rate of burning of 
wood.

Key words: protective equipment, ignition, surface treatment, wood burning rate, protection  
efficiency.

Ɉɬрɢɦаɧɨ� ����������



85ISSN 2664-4452«UKRAINIAN JOURNAL OF FOREST AND WOOD SCIENCE»Vol. 11, № 3, 2020

СТОРІНКИ ПАМ’ЯТІ

ɍȾɄ �2�

ІВАН МИКОЛАЙОВИЧ САЗОНОВ – ДОЦЕНТ  
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(до 110-річчя від дня народження)
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ɇацɿɨɧаɥьɧɢɣ уɧɿɜерɫɢɬеɬ ɛɿɨреɫурɫɿɜ  ɿ ɩрɢрɨдɨɤɨрɢɫɬуɜаɧɧɹ ɍɤраʀɧɢ

ɇɚɪɨɞɢɜɫɹ ȱɜɚɧ Ɇɢɤɨɥɚɣɨɜɢɱ ɋɚɡɨ�
ɧɨɜ �� ɥɢɩɧɹ ���� ɪ� ɭ ɫɬɚɧɢɰɿ Ȼɚɝɚɽɜ�
ɫɶɤɚ Ⱦɨɧɟɰɶɤɨʀ ɨɛɥɚɫɬɿ� ɜ ɪɨɞɢɧɿ ɫɟɥɹɧ� 
Ȼɚɬɶɤɨ� Ɇɢɤɨɥɚ ɋɟɦɟɧɨɜɢɱ� ɡ ���� ɪ� ɞɨ 
ɩɟɧɫɿʀ ɩɪɨɩɪɚɰɸɜɚɜ ɭ ɤɨɥɝɨɫɩɿ� Ɇɚɬɢ� 
Ɇɚɪɿɹ əɤɿɜɧɚ� ɩɨɦɟɪɥɚ ɜ ���� ɪ� ɍ ɛɚɝɚ�

ɬɨɞɿɬɧɿɣ ɪɨɞɢɧɿ ɋɚɡɨɧɨɜɢɯ ɪɚɡɨɦ ɡ ȱɜɚ�
ɧɨɦ Ɇɢɤɨɥɚɣɨɜɢɱɟɦ ɡɪɨɫɬɚɥɨ ɞɜɿ ɫɟɫɬɪɢ 
ɿ ɩ¶ɹɬɟɪɨ ɛɪɚɬɿɜ� ɱɟɬɜɟɪɨ ɡ ɹɤɢɯ ɡɚɝɢɧɭɥɢ 
ɜ ɛɨɹɯ Ⱦɪɭɝɨʀ ɫɜɿɬɨɜɨʀ ɜɿɣɧɢ�

ɇɟɥɟɝɤɢɦɢ ɛɭɥɢ ɞɢɬɹɱɿ ɪɨɤɢ� ɍɩɪɨ�
ɞɨɜɠ ɛɭɪɟɦɧɢɯ ����±����� ɿɡ ɩɟɪɟɪɜɚɦɢ� 
ɡɭɦɨɜɥɟɧɢɦɢ ɪɟɜɨɥɸɰɿɣɧɢɦɢ ɡɦɿɧɚɦɢ ɿ 
ɛɪɚɬɨɜɛɢɜɱɨɸ Ƚɪɨɦɚɞɹɧɫɶɤɨɸ ɜɿɣɧɨɸ� 
ȱ� Ɇ� ɋɚɡɨɧɨɜ ɡɚɤɿɧɱɢɜ ɱɨɬɢɪɢ ɤɥɚɫɢ ɩɨ�
ɱɚɬɤɨɜɨʀ ɲɤɨɥɢ� Ɇɚɬɟɪɿɚɥɶɧɚ ɫɤɪɭɬɚ ɡɦɭ�
ɫɢɥɚ ɣɨɝɨ ɜɥɚɲɬɭɜɚɬɢɫɹ ɧɚ ɪɨɛɨɬɭ ɞɨ 
ɤɨɨɩɟɪɚɬɢɜɧɨɝɨ ɦɚɝɚɡɢɧɭ ɫɢɫɬɟɦɢ Ʉɪɚ�
ɣɨɜɨɝɨ ɫɨɸɡɭ� ɓɨɞɟɧɧɭ ɩɪɚɰɸ ɸɧɚɤ ɩɨ�
ɽɞɧɭɜɚɜ ɿɡ ɧɚɜɱɚɧɧɹɦ ɭ ɫɬɚɧɢɱɧɿɣ ɲɤɨɥɿ 
ɫɟɥɹɧɫɶɤɨʀ ɦɨɥɨɞɿ� ɞɨɤɭɦɟɧɬ ɩɪɨ ɡɚɤɿɧ�
ɱɟɧɧɹ ɜɨɫɶɦɢ ɤɥɚɫɿɜ ɹɤɨʀ ɨɬɪɢɦɚɜ ɭ 
���� ɪ�

ɐɶɨɝɨ ɠ ɪɨɤɭ ȱɜɚɧ Ɇɢɤɨɥɚɣɨɜɢɱ ɜɫɬɭ�
ɩɢɜ ɞɨ Ⱦɨɧɫɶɤɨɝɨ ɿɧɫɬɢɬɭɬɭ ɫɿɥɶɫɶɤɨɝɨ 
ɝɨɫɩɨɞɚɪɫɬɜɚ ɿ ɦɟɥɿɨɪɚɰɿʀ ɧɚ ɥɿɫɨɦɟɥɿɨ�
ɪɚɬɢɜɧɟ ɜɿɞɞɿɥɟɧɧɹ ɦɟɥɿɨɪɚɬɢɜɧɨɝɨ  
ɮɚɤɭɥɶɬɟɬɭ� ɚ ɭ ���� ɪ� ɡɚɤɿɧɱɢɜ ɇɨɜɨ�
ɱɟɪɤɚɫɶɤɢɣ ɿɧɫɬɢɬɭɬ ɿɧɠɟɧɟɪɿɜ ɥɿɫɨɦɟɥɿ�
ɨɪɚɰɿʀ ɿ ɨɬɪɢɦɚɜ ɞɢɩɥɨɦ ɿɧɠɟɧɟɪɚ�ɥɿɫɨ�
ɦɟɥɿɨɪɚɬɨɪɚ�

Ɂ ɤɜɿɬɧɹ ���� ɪ� ɞɨ ɠɨɜɬɧɹ ���� ɪ� 
ȱɜɚɧ Ɇɢɤɨɥɚɣɨɜɢɱ ɡɚ ɞɟɪɠɚɜɧɢɦ ɧɚɩɪɚɜ�
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ɥɟɧɧɹɦ ɩɪɚɰɸɜɚɜ ɭ ɟɤɫɩɟɞɢɰɿʀ ɐɟɧɬɪɚɥɶ�
ɧɨɝɨ ɩɪɨɬɢɡɫɭɜɧɨɝɨ ɤɨɦɿɬɟɬɭ ɇɚɪɨɞɧɨɝɨ 
ɤɨɦɿɫɚɪɿɚɬɭ ɡɟɦɟɥɶɧɢɯ ɪɟɫɭɪɫɿɜ ɋɊɋɊ ɡ 
ɨɛɫɬɟɠɟɧɧɹ ɡɫɭɜɿɜ ȼɟɞɟɧɫɶɤɨɝɨ ɪɚɣɨɧɭ 
Ƚɪɨɡɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ� Ɉɞɧɨɱɚɫɧɨ ɡ ɪɨɛɨ�
ɬɨɸ ɜ ɟɤɫɩɟɞɢɰɿʀ ɜɢɤɨɧɭɜɚɜ ɨɛɨɜ¶ɹɡɤɢ 
ɡɚɜɿɞɭɜɚɱɚ ɞɨɫɥɿɞɧɨɝɨ ɩɪɨɬɢɡɫɭɜɧɨɝɨ 
ɩɭɧɤɬɭ ɇɨɜɨɱɟɪɤɚɫɶɤɨʀ ɚɝɪɨɥɿɫɨɦɟɥɿɨɪɚ�
ɬɢɜɧɨʀ ɫɬɚɧɰɿʀ�

Ɂ ɬɪɚɜɧɹ ɞɨ ɠɨɜɬɧɹ ���� ɪ� ȱɜɚɧ Ɇɢ�
ɤɨɥɚɣɨɜɢɱ ± ɫɬɚɪɲɢɣ ɿɧɠɟɧɟɪ ɝɪɭɩɢ ɨɡɟ�
ɥɟɧɟɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɜɿɞɞɿɥɭ ɛɭɞɿɜɧɢɰɬɜɚ 
ɜɿɣɫɶɤɨɜɨɝɨ ɡɚɜɨɞɭ ʋ ���� Ɋɨɛɨɬɭ ɭ ɜɿɞ�
ɞɿɥɿ ɭɩɪɨɞɨɜɠ ɪɨɤɭ ɩɨɽɞɧɭɜɚɜ ɿɡ ɩɟɞɚɝɨ�
ɝɿɱɧɨɸ ɞɿɹɥɶɧɿɫɬɸ ɭ ɇɨɜɨɱɟɪɤɚɫɶɤɨɦɭ 
ɿɧɠɟɧɟɪɧɨ�ɦɟɥɿɨɪɚɬɢɜɧɨɦɭ ɿɧɫɬɢɬɭɬɿ� 
ɜɢɤɨɧɭɸɱɢ ɨɛɨɜ¶ɹɡɤɢ ɚɫɢɫɬɟɧɬɚ ɤɚɮɟɞɪɢ 
ɥɿɫɨɜɨʀ ɦɟɥɿɨɪɚɰɿʀ�

Ɂ ɱɟɪɜɧɹ ���� ɪ� ɞɨ ɤɜɿɬɧɹ ���� ɪ� 
ȱ� Ɇ� ɋɚɡɨɧɨɜ ɡɚɣɦɚɜɫɹ ɩɪɨɟɤɬɭɜɚɧɧɹɦ 
ɬɚ ɨɛʉɪɭɧɬɭɜɚɧɧɹɦ ɚɤɬɭɚɥɶɧɨɫɬɿ ɫɬɜɨɪɟɧ�
ɧɹ ɩɨɥɟɡɚɯɢɫɧɢɯ ɥɿɫɨɜɢɯ ɧɚɫɚɞɠɟɧɶ ɧɚ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɬɟɪɢɬɨɪɿɹɯ Ʉɭ�
ɥɭɧɞɢɧɫɶɤɨɝɨ ɋɬɟɩɭ� Ɂɚɯɿɞɧɨɝɨ ɋɢɛɿɪɭ 
ɬɚ Ⱥɥɬɚɣɫɶɤɨɝɨ ɤɪɚɸ� ɚ ɡ ɠɨɜɬɧɹ ���� ɪ� 
ɩɪɚɰɸɜɚɜ ɚɫɢɫɬɟɧɬɨɦ ɤɚɮɟɞɪɢ ɥɿɫɨɜɨʀ 
ɦɟɥɿɨɪɚɰɿʀ Ȼɪɹɧɫɶɤɨɝɨ ɥɿɫɨɬɟɯɧɿɱɧɨɝɨ ɿɧ�
ɫɬɢɬɭɬɭ�

ɍ ɫɿɱɧɿ ���� ɪ� ȱɜɚɧɚ Ɇɢɤɨɥɚɣɨɜɢɱɚ 
ɩɪɢɡɜɚɥɢ ɧɚ ɞɿɣɫɧɭ ɫɬɪɨɤɨɜɭ ɫɥɭɠɛɭ ɞɨ 
ɥɚɜ ɑɟɪɜɨɧɨʀ ɚɪɦɿʀ� Ɂɚ ɩɿɜɬɨɪɚ ɪɨɤɭ ɜɿɣ�
ɫɶɤɨɜɨʀ ɫɥɭɠɛɢ ɩɪɨɣɲɨɜ ɲɥɹɯ ɜɿɞ ɤɭɪ�
ɫɚɧɬɚ ɞɨ ɥɟɣɬɟɧɚɧɬɚ ɿ ɜ ɱɟɪɜɧɿ ���� ɪ� 
ɛɭɜ ɩɪɢɡɧɚɱɟɧɢɣ ɧɚ ɩɨɫɚɞɭ ɤɨɦɚɧɞɢɪɚ 
ɜɡɜɨɞɭ� Ⱦɨ ɩɨɱɚɬɤɭ ɜɿɣɧɢ ɫɥɭɠɢɜ ɭ ɪɿɡ�
ɧɢɯ ɱɚɫɬɢɧɚɯ ɑɟɪɜɨɧɨʀ ɚɪɦɿʀ ɩɿɜɞɟɧɧɢɯ 
ɪɟɝɿɨɧɿɜ ɤɪɚʀɧɢ�

ȼɿɞ ɩɟɪɲɨɝɨ ɞɧɹ ɜɿɣɧɢ ȱɜɚɧ Ɇɢ�
ɤɨɥɚɣɨɜɢɱ ɛɪɚɜ ɭɱɚɫɬɶ ɭ ɛɨɹɯ ɿɡ ɧɿɦɟɰɶ�
ɤɨ�ɮɚɲɢɫɬɫɶɤɢɦɢ ɡɚɝɚɪɛɧɢɤɚɦɢ ɧɚ  
ɉɿɜɞɟɧɧɨɦɭ� ȼɨɪɨɧɿɡɶɤɨɦɭ ɬɚ ��ɦɭ ɍɤɪɚ�
ʀɧɫɶɤɨɦɭ ɮɪɨɧɬɚɯ ɹɤ ɧɚɱɚɥɶɧɢɤ ɯɿɦɿɱɧɨʀ 
ɫɥɭɠɛɢ ���ɝɨ ɦɨɬɨɫɬɪɿɥɟɰɶɤɨɝɨ ɩɨɥɤɭ 
���ʀ ɬɚɧɤɨɜɨʀ ɞɢɜɿɡɿʀ ɬɚ ɧɚɱɚɥɶɧɢɤ ɯɿɦ�
ɫɥɭɠɛɢ ����ɝɨ ɨɤɪɟɦɨɝɨ ɜɢɧɢɳɭɜɚɥɶɧɨ�
ɝɨ ɛɚɬɚɥɶɣɨɧɭ� ɡɜɿɥɶɧɹɜ ɦ� ɑɟɪɧɿɝɿɜ� Ɂɚ 
ɜɿɣɫɶɤɨɜɿ ɡɜɢɬɹɝɢ ȱ� Ɇ� ɋɚɡɨɧɨɜ ɧɚɝɨɪɨ�
ɞɠɟɧɢɣ ɦɟɞɚɥɹɦɢ ©Ɂɚ ɛɨɣɨɜɿ ɡɚɫɥɭɝɢª ɬɚ 

©Ɂɚ ɩɟɪɟɦɨɝɭ ɧɚɞ ɇɿɦɟɱɱɢɧɨɸ ɭ ȼɟɥɢɤɿɣ 
ȼɿɬɱɢɡɧɹɧɿɣ ɜɿɣɧɿ ����±���� ɪɪ�ª�

Ɂ ɛɟɪɟɡɧɹ ���� ɪ� ɡɚɣɦɚɜɫɹ ɩɿɞɝɨɬɨɜ�
ɤɨɸ ɿɧɫɬɪɭɤɬɨɪɿɜ ɿɡ ɪɨɡɦɿɧɭɜɚɧɧɹ� ɚ ɡ 
ɜɟɪɟɫɧɹ ���� ɪ� ɜɢɤɥɚɞɚɜ ɧɚ ɜɿɣɫɶɤɨɜɿɣ 
ɤɚɮɟɞɪɿ Ʉɢʀɜɫɶɤɨɝɨ ɩɨɥɿɬɟɯɧɿɱɧɨɝɨ ɿɧɫɬɢ�
ɬɭɬɭ� ɉɿɫɥɹ ɞɟɦɨɛɿɥɿɡɚɰɿʀ� ɡ ɠɨɜɬɧɹ 
���� ɪ� ɤɚɩɿɬɚɧ ȱ� Ɇ� ɋɚɡɨɧɨɜ ɩɪɚɰɸɜɚɜ 
ɬɟɯɧɿɤɨɦ�ɧɨɪɦɭɜɚɥɶɧɢɤɨɦ ɧɚɭɤɨɜɨ�ɜɢ�
ɪɨɛɧɢɱɢɯ ɦɚɣɫɬɟɪɟɧɶ Ʉɢʀɜɫɶɤɨɝɨ ɩɨɥɿ�
ɬɟɯɧɿɱɧɨɝɨ ɿɧɫɬɢɬɭɬɭ� ɚ ɡ ɥɢɩɧɹ ���� ɪ� 
ɩɟɪɟɣɲɨɜ ɧɚ ɪɨɛɨɬɭ ɫɬɚɪɲɢɦ ɞɟɧɞɪɨɥɨ�
ɝɨɦ Ʉɢʀɜɫɶɤɨɝɨ ɡɨɨɩɚɪɤɭ� 

ɍ ɩɨɜɨɽɧɧɿ ɪɨɤɢ ȱɜɚɧ Ɇɢɤɨɥɚɣɨɜɢɱ 
ɩɪɚɰɸɜɚɜ ɚɫɢɫɬɟɧɬɨɦ ɤɚɮɟɞɪɢ ɥɿɫɨɜɢɯ 
ɤɭɥɶɬɭɪ Ʉɢʀɜɫɶɤɨɝɨ ɥɿɫɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ 
ɿɧɫɬɢɬɭɬɭ �����±���� ɪɪ��� ɚ ɩɿɡɧɿɲɟ ± 
ɫɬɚɪɲɢɦ ɜɢɤɥɚɞɚɱɟɦ ɿ ɞɨɰɟɧɬɨɦ ɤɚɮɟɞɪɢ 
ɥɿɫɨɜɨʀ ɦɟɥɿɨɪɚɰɿʀ ɞɨ ���� ɪ� Ɂ ���� ɞɨ 
���� ɪɪ� ɞɨɰɟɧɬ ȱ� Ɇ� ɋɚɡɨɧɨɜ ɡɚɜɿɞɭɜɚɜ 
ɤɚɮɟɞɪɨɸ ɥɿɫɨɜɨʀ ɬɚ ɝɿɞɪɨɬɟɯɧɿɱɧɨʀ  
ɦɟɥɿɨɪɚɰɿʀ ɍɤɪɚʀɧɫɶɤɨʀ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪ�
ɫɶɤɨʀ ɚɤɚɞɟɦɿʀ� ɐɶɨɦɭ ɩɟɪɟɞɭɜɚɜ ɭɫɩɿɲ�
ɧɢɣ ɡɚɯɢɫɬ ɭ Ʌɟɧɿɧɝɪɚɞɫɶɤɿɣ ɥɿɫɨɬɟɯɧɿɱ�
ɧɿɣ ɚɤɚɞɟɦɿʀ ɿɦ� ɋ� Ɇ� Ʉɿɪɨɜɚ ɤɚɧɞɢɞɚɬɫɶɤɨʀ 
ɞɢɫɟɪɬɚɰɿʀ ɧɚ ɬɟɦɭ ©Ƚɧɿɡɞɨɜɢɣ ɩɨɫɿɜ ɞɭɛɚ 
ɜ ɡɨɧɿ ɛɭɪɹɤɨɫɿɹɧɧɹ Ʌɿɫɨɫɬɟɩɭ ɽɜɪɨɩɟɣ�
ɫɶɤɨʀ ɱɚɫɬɢɧɢ ɋɊɋɊª� ɹɤɢɣ ɜɿɞɛɭɜɫɹ �� 
ɱɟɪɜɧɹ ���� ɪ�� ɬɚ ɩɪɢɫɜɨɽɧɧɹ ȱɜɚɧɨɜɿ 
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Ɇɢɤɨɥɚɣɨɜɢɱɭ � ɤɜɿɬɧɹ ���� ɪ ȼɢɳɨɸ 
ɚɬɟɫɬɚɰɿɣɧɨɸ ɤɨɦɿɫɿɽɸ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɜɢ�
ɳɨʀ ɨɫɜɿɬɢ ɋɊɋɊ ɜɱɟɧɨɝɨ ɡɜɚɧɧɹ ɞɨɰɟɧɬɚ 
ɩɨ ɤɚɮɟɞɪɿ ɥɿɫɨɜɨʀ ɦɟɥɿɨɪɚɰɿʀ�

Ɂɚ ɩɟɪɿɨɞ ɪɨɛɨɬɢ ɧɚ ɮɚɤɭɥɶɬɟɬɿ 
ȱ� Ɇ� ɋɚɡɨɧɨɜ ɛɚɝɚɬɨ ɪɨɤɿɜ ɱɢɬɚɜ ɥɟɤɰɿʀ 
ɡ ɤɭɪɫɭ ©ȿɪɨɡɿɹ ʉɪɭɧɬɿɜ ɿ ɛɨɪɨɬɶɛɚ ɡ 
ɧɟɸª� ɇɚɭɤɨɜɿ ɿɧɬɟɪɟɫɢ ȱɜɚɧɚ Ɇɢɤɨɥɚɣɨ�
ɜɢɱɚ ɛɭɥɢ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɜɢɜɱɟɧɧɹ ɪɨɫɬɭ 
ɥɿɫɨɜɢɯ ɩɨɥɟɡɚɯɢɫɧɢɯ ɫɦɭɝ� ɫɬɜɨɪɟɧɢɯ 
ɩɨɫɿɜɨɦ ɠɨɥɭɞɿɜ ɞɭɛɚ ɝɧɿɡɞɨɜɢɦ ɫɩɨɫɨ�
ɛɨɦ� ȱɡ ɰɿɽʀ ɬɟɦɚɬɢɤɢ ɞɨɰɟɧɬ ȱ� Ɇ� ɋɚɡɨ�
ɧɨɜ ɩɿɞɝɨɬɭɜɚɜ ɞɨɤɬɨɪɫɶɤɭ ɞɢɫɟɪɬɚɰɿɸ� 
ɹɤɚ ɡɞɨɛɭɥɚ ɜɢɫɨɤɭ ɨɰɿɧɤɭ ɜɿɞ ɤɨɥɟɝ ɩɨ 
ɤɚɮɟɞɪɿ ɬɚ ɱɥɟɧɿɜ ɍɱɟɧɨʀ ɪɚɞɢ ɮɚɤɭɥɶɬɟ�
ɬɭ� ɩɨɩɪɢ ɬɟ� ɳɨ ɫɟɪɟɞ ɭɱɟɧɢɯ ɤɨɥɟɤɬɢɜɭ 
ɬɪɢɜɚɥɚ ɝɨɫɬɪɚ ɧɚɭɤɨɜɚ ɞɢɫɤɭɫɿɹ ɦɿɠ  
ɚɩɨɥɨɝɟɬɚɦɢ ɿ ɩɪɨɬɢɜɧɢɤɚɦɢ ɝɧɿɡɞɨɜɢɯ 
ɤɭɥɶɬɭɪ ɞɭɛɚ� ɉɟɪɲɢɯ� ɪɚɡɨɦ ɡ ȱɜɚɧɨɦ 
Ɇɢɤɨɥɚɣɨɜɢɱɟɦ� ɨɱɨɥɸɜɚɜ ɩɪɨɮɟɫɨɪ 
ȼ� Ɉ� Ȼɨɞɪɨɜ� ɚ ɞɪɭɝɢɯ ± ɩɪɨɮɟɫɨɪ 
Ȼ� Ƀ� Ʌɨɝɝɿɧɨɜ� Ɇɨɠɥɢɜɨ� ɰɹ ɞɢɫɤɭɫɿɹ ɿ 
ɫɬɚɥɚ ɩɪɢɱɢɧɨɸ ɬɨɝɨ� ɳɨ ɚɜɬɨɪ ɧɚɭɤɨɜɨʀ 
ɩɪɚɰɿ ɧɟ ɩɨɞɚɜ ɞɢɫɟɪɬɚɰɿɸ ɞɨ ɡɚɯɢɫɬɭ� 
ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɪɟɤɨɦɟɧɞɚɰɿɸ ȼɱɟɧɨʀ 
ɪɚɞɢ� ɉɪɨɬɟ ɰɟ ɧɟ ɡɚɜɚɠɚɥɨ ɧɚɦ� ɬɨɞɿɲ�
ɧɿɦ ɫɬɭɞɟɧɬɚɦ� ɡɚ ɧɚɭɤɨɜɢɦ ɪɿɜɧɟɦ ɿ ɮɚ�
ɯɨɜɨɸ ɤɨɦɩɟɬɟɧɰɿɽɸ ɜɜɚɠɚɬɢ ɣɨɝɨ� ɤɚɧ�
ɞɢɞɚɬɚ ɧɚɭɤ� ɞɨɰɟɧɬɚ� ɡɚɜɿɞɭɜɚɱɚ ɤɚɮɟɞɪɢ 
ɥɿɫɨɜɨʀ ɬɚ ɝɿɞɪɨɬɟɯɧɿɱɧɨʀ ɦɟɥɿɨɪɚɰɿʀ� 
ɫɩɪɚɜɠɧɿɦ ɞɨɤɬɨɪɨɦ ɧɚɭɤ ɿ ɩɪɨɮɟɫɨɪɨɦ�

Ʉɨɥɟɤɬɢɜ ɤɚɮɟɞɪɢ ɜ ɪɨɤɢ� ɤɨɥɢ ʀʀ ɨɱɨ�
ɥɸɜɚɜ ȱ� Ɇ� ɋɚɡɨɧɨɜ� ɩɪɨɞɨɜɠɭɜɚɜ  
ɞɨɫɥɿɞɠɟɧɧɹ ɿɡ ɩɨɲɭɤɿɜ ɲɥɹɯɿɜ ɩɿɞɜɢɳɟɧ�
ɧɹ ɡɚɯɢɫɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɥɿɫɨɦɟɥɿɨɪɚɬɢɜ�
ɧɢɯ ɧɚɫɚɞɠɟɧɶ ɡɚ ɪɚɯɭɧɨɤ ɭɞɨɫɤɨɧɚɥɟɧɧɹ 
ɤɨɧɫɬɪɭɤɰɿɣ ɥɿɫɨɫɦɭɝ� Ɋɨɡɪɨɛɤɢ ɤɚɮɟɞɪɢ 
ɛɭɥɢ ɜɧɟɫɟɧɿ ɞɨ ©ȱɧɫɬɪɭɤɰɿʀ ɡ ɩɨɥɟɡɚɯɢɫ�
ɧɨɝɨ ɥɿɫɨɪɨɡɜɟɞɟɧɧɹ ɧɚ ɡɟɦɥɹɯ ɫɿɥɶɫɶɤɨ�
ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɩɿɞɩɪɢɽɦɫɬɜ ɍɤɪɚʀɧɢª�

Ɂɚ ɪɨɡɪɨɛɤɭ ɤɨɦɩɥɟɤɫɧɢɯ ɡɚɯɨɞɿɜ ɩɪɨ�
ɬɢ ɞɟɮɥɹɰɿʀ ʉɪɭɧɬɿɜ ɩɿɜɞɧɹ ɍɤɪɚʀɧɢ 
ȱ� Ɇ� ɋɚɡɨɧɨɜɚ ɪɚɡɨɦ ɿɡ ɞɨɰɟɧɬɨɦ Ɇ� Ɉ� ɒɬɨ�
ɮɟɥɟɦ ɛɭɥɨ ɧɚɝɨɪɨɞɠɟɧɨ ɛɪɨɧɡɨɜɨɸ ɦɟ�
ɞɚɥɥɸ ȼȾɇȽ ɋɊɋɊ�

ɍ ���� ɪ� ɩɨɛɚɱɢɜ ɫɜɿɬ ɧɚɜɱɚɥɶɧɢɣ 
ɩɨɫɿɛɧɢɤ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ȼɇɁ ©ɋɢɫɬɟɦɚ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɨɬɢɜ ɷɪɨɡɢɢ ɩɨɱɜª� ɩɿɞ�
ɝɨɬɨɜɥɟɧɢɣ ȱ� Ɇ� ɋɚɡɨɧɨɜɢɦ ɭ ɫɩɿɜɚɜɬɨɪ�
ɫɬɜɿ ɡ ɞɨɰɟɧɬɚɦɢ Ɇ� Ɉ� ɒɬɨɮɟɥɟɦ ɬɚ 
Ɉ� ȱ� ɉɢɥɢɩɟɧɤɨɦ� ɍɫɶɨɝɨ ȱɜɚɧ Ɇɢɤɨɥɚ�
ɣɨɜɢɱ ɋɚɡɨɧɨɜ ɨɩɭɛɥɿɤɭɜɚɜ ɩɨɧɚɞ �� ɧɚ�
ɭɤɨɜɢɯ� ɧɚɜɱɚɥɶɧɨ�ɦɟɬɨɞɢɱɧɢɯ ɿ ɧɚɜɱɚɥɶ�
ɧɢɯ ɩɪɚɰɶ�

Ɋɚɡɨɦ ɿɡ ɞɪɭɠɢɧɨɸ Ʉɥɚɜɞɿɽɸ Ƚɪɢɝɨ�
ɪɿɜɧɨɸ ɜɢɯɨɜɚɥɢ ɞɨɧɶɤɭ Ƚɚɥɢɧɭ ɬɚ ɫɢɧɚ 
Ɇɢɤɨɥɭ�

ɇɟ ɫɬɚɥɨ ȱɜɚɧɚ Ɇɢɤɨɥɚɣɨɜɢɱɚ ɭ ���� ɪ� 
Ɇɢ ɧɚɡɚɜɠɞɢ ɡɛɟɪɟɠɟɦɨ ɭ ɫɜɨʀɣ 

ɩɚɦ¶ɹɬɿ ɫɩɨɝɚɞɢ ɩɪɨ ɧɚɞɡɜɢɱɚɣɧɨ ɜɿɞɤɪɢ�
ɬɭ� ɳɢɪɭ ɿ ɩɪɹɦɭ ɥɸɞɢɧɭ ɡ ɧɟɥɟɝɤɢɦ 
ɠɢɬɬɽɜɢɦ ɲɥɹɯɨɦ� ɹɤɢɣ ɣɨɝɨ ɧɟ ɡɥɚɦɚɜ� 
ɧɟ ɡɦɿɧɢɜ ɭɫɬɨʀ� ɩɪɢɧɰɢɩɢ ɬɚ ɰɿɧɧɨɫɬɿ 
ɫɜɿɬɥɨʀ ɿ ɦɭɞɪɨʀ ɨɫɨɛɢɫɬɨɫɬɿ� ɹɤɚ ɦɚɥɚ ɿ 
ɦɚɽ� ɫɟɪɟɞ ɬɢɯ� ɯɬɨ ɡɧɚɜ ȱɜɚɧɚ Ɇɢɤɨɥɚ�
ɣɨɜɢɱɚ� ɧɟɡɚɩɟɪɟɱɧɢɣ ɚɜɬɨɪɢɬɟɬ ɬɚ ɳɢɪɭ 
ɩɨɜɚɝɭ ɭ ɤɨɥɟɤɬɢɜɿ ɿɧɫɬɢɬɭɬɭ ɬɚ ɭɧɿɜɟɪ�
ɫɢɬɟɬɭ�
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Ⱦɨ ɪɨɡɝɥɹɞɭ ɩɪɢɣɦɚɸɬɶɫɹ ɧɚɭɤɨɜɿ ɫɬɚɬɬɿ ɨɛɫɹɝɨɦ 10–20 сторінок тексту ɛɟɡ 
ɜɪɚɯɭɜɚɧɧɹ ɛɿɛɥɿɨɝɪɚɮɿɱɧɢɯ ɩɨɫɢɥɚɧɶ ɿ ɚɧɨɬɚɰɿʀ ɚɧɝɥɿɣɫɶɤɨɸ ɚɛɨ ɭɤɪɚʀɧɫɶɤɨɸ ɦɨɜɨɸ 
�ɡɚɥɟɠɧɨ ɜɿɞ ɦɨɜɢ ɫɬɚɬɬɿ�� Ɏɨɪɦɚɬ ɩɚɩɟɪɭ ± Ⱥ�� ɨɪɿɽɧɬɚɰɿɹ ± ɤɧɢɠɤɨɜɚ� ɩɨɥɹ ɡ ɭɫɿɯ 
ɫɬɨɪɿɧ ± �� ɦɦ� ɦɿɠɪɹɞɤɨɜɢɣ ɿɧɬɟɪɜɚɥ ± ���� ɤɟɝɥɶ ɲɪɢɮɬɭ ± ��� ɝɚɪɧɿɬɭɪɚ ± 7LPHV 
1HZ 5RPDQ� ɚɛɡɚɰ ± � ɫɦ �ɥɢɲɟ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɬɟɤɫɬɭ ɫɬɚɬɬɿ ɿ ɚɧɨɬɚɰɿɣ��

Структура наукової статті: 
УДК �ɜɢɪɿɜɧɸɜɚɧɧɹ ɩɨ ɥɿɜɨɦɭ ɤɪɚɸ� ɲɪɢɮɬ ± ɡɜɢɱɚɣɧɢɣ�� 

± назва статті �ɜɢɪɿɜɧɸɜɚɧɧɹ ɩɨ ɰɟɧɬɪɭ� ɲɪɢɮɬ ± ɧɚɩɿɜɠɢɪɧɢɣ� ɜɟɥɢɤɿ ɥɿɬɟɪɢ��
± ініціали та прізвище авторів �ɜɢɪɿɜɧɸɜɚɧɧɹ ɩɨ ɰɟɧɬɪɭ� ɲɪɢɮɬ ± ɧɚɩɿɜɠɢɪɧɢɣ�� 

науковий ступінь і вчене звання� ідентифікатор ORCID� електронна адреса 
авторів, місце їхньої роботи �ɜɢɪɿɜɧɸɜɚɧɧɹ ɩɨ ɰɟɧɬɪɭ� ɲɪɢɮɬ ± ɤɭɪɫɢɜ�� ɤɨɠɟɧ 
ɫɩɿɜɚɜɬɨɪ ɡ ɧɨɜɨɝɨ ɪɹɞɤɚ� ɫɬɭɞɟɧɬɢ ɿ ɚɫɩɿɪɚɧɬɢ ɞɨɞɚɬɤɨɜɨ ɜɤɚɡɭɸɬɶ ɧɚɭɤɨɜɨɝɨ 
ɤɟɪɿɜɧɢɤɚ ɜ ɤɿɧɰɿ ɩɟɪɲɨʀ ɫɬɨɪɿɧɤɢ ɫɬɚɬɬɿ ɭ ɜɢɝɥɹɞɿ ɜɢɧɨɫɤɢ�

± анотація ɭɤɪɚʀɧɫɶɤɨɸ �ɚɧɝɥɿɣɫɶɤɨɸ� ɦɨɜɨɸ �ɤɟɝɥɶ ɲɪɢɮɬɭ ± ��� ɤɭɪɫɢɜ� ɦɿɠ�
ɪɹɞɤɨɜɢɣ ɿɧɬɟɪɜɚɥ ± ��� Ɉɛɫɹɝ ɚɧɨɬɚɰɿɣ ɭɤɪɚʀɧɫɶɤɨɸ ɿ ɚɧɝɥɿɣɫɶɤɨɸ ɦɨɜɚɦɢ ɩɨ�
ɜɢɧɟɧ ɛɭɬɢ не менше 1800 знаків� 

± ключові слова �ɤɟɝɥɶ ɲɪɢɮɬɭ ± ��� ɤɭɪɫɢɜ� ɦɿɠɪɹɞɤɨɜɢɣ ɿɧɬɟɪɜɚɥ ± �� ±ɫɥɨɜɨ�
ɫɩɨɥɭɱɟɧɧɹ �ɫɥɨɜɚ�� ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɩɨɲɭɤɭ ɫɬɚɬɬɿ ɜ ɟɥɟɤɬɪɨɧɧɢɯ ɛɚ�
ɡɚɯ� ɠɨɞɧɟ ɡ ɧɢɯ ɧɟ ɞɭɛɥɸɽ ɫɥɨɜɚ ɡ ɧɚɡɜɢ ɫɬɚɬɬɿ�

± текст наукової статті ɿɡ ɡɚɡɧɚɱɟɧɧɹɦ ɧɚɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ� 
x Актуальність ± ɜɢɫɜɿɬɥɸɽɬɶɫɹ ɜɚɠɥɢɜɿɫɬɶ ɞɨɫɥɿɞɠɟɧɧɹ� ɿɫɧɭɸɱɿ ɩɪɨɛɥɟɦɢ ɬɚ 

ɧɚɩɪɹɦɢ ʀɯ ɜɢɪɿɲɟɧɧɹ ɜ ɤɨɧɬɟɤɫɬɿ ɩɨɫɬɚɜɥɟɧɢɯ ɧɚɭɤɨɜɢɯ ɡɚɜɞɚɧɶ ɿɡ ɡɚɡɧɚɱɟɧɧɹɦ 
ɳɟ ɧɟɜɢɪɿɲɟɧɢɯ ɚɫɩɟɤɬɿɜ ɩɢɬɚɧɧɹ�

x Аналіз останніх досліджень та публікацій� ɉɨɞɚɽɬɶɫɹ ɤɨɪɨɬɤɢɣ ɚɧɚɥɿɡ ɪɟɡɭɥɶ�
ɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɧɚɭɤɨɜɰɿɜ ɡ ɬɟɦɚɬɢɤɢ ɧɚɭɤɨɜɨʀ ɫɬɚɬɬɿ� ȼ ɤɿɧɰɿ ɰɶɨɝɨ ɪɨɡɞɿɥɭ 
ɫɬɢɫɥɨ ɮɨɪɦɭɥɸɽɬɶɫɹ ɨɫɧɨɜɧɟ ɡɚɜɞɚɧɧɹ ɧɚɭɤɨɜɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɭ ɜɢɝɥɹɞɿ Мети 
ɚɛɨ гіпотези статті.

x Матеріали і методи дослідження ± ɞɟɬɚɥɶɧɨ ɨɩɢɫɭɽɬɶɫɹ ɫɯɟɦɚ ɞɨɫɥɿɞɠɟɧɧɹ� 
ɭɦɨɜɢ ɿ ɦɿɫɰɟ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɭ� ɨɫɧɨɜɧɿ ɦɟɬɨɞɢ ɿ ɦɟɬɨɞɢɤɢ ɞɨɫɥɿɞɠɟɧɧɹ ɬɨɳɨ�

x Результати дослідження та їх обговорення ± ɡɚɡɧɚɱɚɸɬɶɫɹ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚ�
ɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ ʀɯ ɚɧɚɥɿɡ ɿɡ ɧɚɜɟɞɟɧɢɦ ɩɨɪɿɜɧɹɧɧɹɦ ɳɨɞɨ ɜɿɞɨɦɢɯ ɮɚɤɬɿɜ �ɛɚ�
ɠɚɧɨ ɡɚ ɨɫɬɚɧɧɿ � ɪɨɤɿɜ��

x Висновки і перспективи – ɧɟɨɛɯɿɞɧɨ ɩɪɟɞɫɬɚɜɢɬɢ ɤɨɧɤɪɟɬɧɿ ɪɟɡɭɥɶɬɚɬɢ ɚɧɚɥɿɡɭ 
ɬɚ ɩɟɪɫɩɟɤɬɢɜɢ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ� 

x Подяки �ɹɤɳɨ ɧɟɨɛɯɿɞɧɿ�� ɩɨɞɚɸɬɶɫɹ ɩɿɫɥɹ ɜɢɫɧɨɜɤɿɜ ɩɟɪɟɞ ɛɿɛɥɿɨɝɪɚɮɿɱɧɢɦɢ 
ɩɨɫɢɥɚɧɧɹɦɢ�

± список літератури ɩɨɞɚɽɬɶɫɹ ɭ ɤɿɧɰɿ ɧɚɭɤɨɜɨʀ ɫɬɚɬɬɿ ɭ ɩɨɪɹɞɤɭ ɡɝɚɞɭɜɚɧɧɹ ɚɛɨ 
ɭ ɚɥɮɚɜɿɬɧɨɦɭ ɩɨɪɹɞɤɭ� без нумерації �ɤɟɝɥɶ ɲɪɢɮɬɭ – ��� ɦɿɠɪɹɞɤɨɜɢɣ ɿɧɬɟɪ�
ɜɚɥ – ��� ɋɩɢɫɨɤ ɥɿɬɟɪɚɬɭɪɢ ɩɨɜɢɧɟɧ ɦɿɫɬɢɬɢ не менше 10 літературних джерел 
ɿ ɮɨɪɦɭɽɬɶɫɹ ɡɚ ɜɢɦɨɝɚɦɢ APA 7th Edition� ɉɨɫɢɥɚɧɧɹ ɭ ɬɟɤɫɬɿ ɧɚɜɨɞɹɬɶɫɹ ɡɚ 
ɡɪɚɡɤɨɦ �ɉɪɿɡɜɢɳɟ� ɪɿɤ�� ɧɚɩɪɢɤɥɚɞ� ɨɞɢɧ ɚɜɬɨɪ ± �9LQVRQ� ������ ɞɜɚ ɚɜɬɨɪɢ ± 
�9DUJR 	 /DXUHO� ������ «� ɲɿɫɬɶ ɿ ɛɿɥɶɲɟ ɚɜɬɨɪɿɜ ± �-RQHV HW DO�� ������ Ⱦɟɬɚɥɶɧɨ 
ɡ ɩɪɚɜɢɥɚɦɢ ɦɨɠɧɚ ɨɡɧɚɣɨɦɢɬɢɫɶ ɡɚ ɩɨɫɢɥɚɧɧɹɦ KWWS���QEXY�JRY�XD�QRGH���� ɚɛɨ 
ɡɚ ɩɪɢɤɥɚɞɚɦɢ ɧɚ ɫɚɣɬɿ ɠɭɪɧɚɥɭ� 
ȼɫɿ ɥɿɬɟɪɚɬɭɪɧɿ ɞɠɟɪɟɥɚ ɩɨɬɪɿɛɧɨ ɧɚɜɨɞɢɬɢ англійською мовою ɿ ɧɟ ɦɟɧɲɟ ɬɪɶɨɯ 

ɿɡ ɧɢɯ ɩɨɜɢɧɧɿ ɦɚɬɢ ідентифікатор DOI� Транслітерація ɞɨɩɭɫɤɚɽɬɶɫɹ ɥɢɲɟ ɩɪɿɡ�
ɜɢɳ ɚɜɬɨɪɿɜ� ɜɢɞɚɜɧɢɰɬɜɚ ɿ ɝɟɨɝɪɚɮɿɱɧɢɯ ɧɚɡɜ�
± ініціали і прізвища авторів, тема, анотація та ключові слова� ɹɤɿ ɧɚɞɚɸɬɶɫɹ 

англійською �ɭɤɪɚʀɧɫɶɤɨɸ� мовою.




