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1. ȼɋɌɍɉɅȿɇɂȿ 
 

ɋɢɫɬɟɦɚ� ɥɚɡɟɪɧɚɹ� ɮɟɦɬɨɫɟɤɭɧɞɧɚɹ� WaveLight FS200 ɫ� ɪɚɫɯɨɞɧɵɦɢ� ɦɚɬɟɪɢɚɥɚɦɢ� ɢ�
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ�ɢɡɞɟɥɢɹɦɢ �ɞɚɥɟɟ� - ɥɚɡɟɪɧɚɹ� ɫɢɫɬɟɦɚ�WaveLight FS200 ɢɥɢ�WaveLight 
FS200) ɹɜɥɹɟɬɫɹ� ɫɬɚɰɢɨɧɚɪɧɨɣ� ɫɤɚɧɢɪɭɸɳɟɣ� ɮɟɦɬɨɫɟɤɭɧɞɧɨɣ� ɥɚɡɟɪɧɨɣ� ɫɢɫɬɟɦɨɣ��
ɢɫɩɨɥɶɡɭɟɦɨɣ� ɜ� ɪɟɮɪɚɤɰɢɨɧɧɨɣ� ɯɢɪɭɪɝɢɢ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɥɨɫɤɭɬɚ� ɪɨɝɨɜɢɰɵ� ɢ� ɥɚɦɟɥɥɹɪɧɵɯ�
ɪɟɡɟɤɰɢɣ� ɪɨɝɨɜɢɰɵ�� ɤɚɤ� ɨɩɢɫɚɧɨ� ɜ� ɪɚɡɞɟɥɟ� ©ɉɨɤɚɡɚɧɢɹ� ɤ� ɩɪɢɦɟɧɟɧɢɸª� ɜ� ɉɪɢɥɨɠɟɧɢɢ ɧɚ�
ɫɬɪɚɧɢɰɟ� 274�� Ɏɟɦɬɨɫɟɤɭɧɞɧɵɣ� ɦɢɤɪɨɤɟɪɚɬɨɦ� WaveLight FS���� ɫɱɢɬɚɟɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɨɣ�
ɦɟɯɚɧɢɱɟɫɤɢɦ�ɦɢɤɪɨɤɟɪɚɬɨɦɚɦ� 

Ʌɚɡɟɪɧɚɹ�ɫɢɫɬɟɦɚ�WaveLight FS200 ɧɟ�ɩɪɟɞɧɚɡɧɚɱɟɧɚ�ɞɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɢɧɵɯ�ɩɪɨɰɟɞɭɪ��ɤɪɨɦɟ�
ɭɤɚɡɚɧɧɵɯ�ɜ�ɩɨɤɚɡɚɧɢɹɯ�ɤ�ɩɪɢɦɟɧɟɧɢɸ� 

Ʌɚɡɟɪɧɚɹ�ɫɢɫɬɟɦɚ�WaveLight FS200 ɨɬɜɟɱɚɟɬ�ɜɵɫɨɤɢɦ�ɫɬɚɧɞɚɪɬɚɦ�ɤɚɱɟɫɬɜɚ�:DYH/LJKW�*PE+�
ɢ� ɡɚɜɟɪɲɚɟɬ� ɪɟɮɪɚɤɰɢɨɧɧɵɣ� ɩɪɨɰɟɫɫ�� ɉɨɞɧɹɬɚɹ� ɥɚɡɟɪɧɚɹ� ɩɥɚɬɮɨɪɦɚ� ɭɦɟɧɶɲɚɟɬ�
ɩɪɨɫɬɪɚɧɫɬɜɨ�� ɧɟɨɛɯɨɞɢɦɨɟ� ɞɥɹ� ɪɚɡɦɟɳɟɧɢɹ� ɢɧɬɟɪɮɟɣɫɚ� ɩɚɰɢɟɧɬɚ� ɧɚ� ɝɥɚɡɭ� �ɢɧɬɟɪɮɟɣɫ�
ɩɚɰɢɟɧɬɚ�ɥɚɡɟɪɧɨɣ�ɫɢɫɬɟɦɵ�WaveLight FS200���ɏɪɚɧɟɧɢɟ�ɞɚɧɧɵɯ�ɥɟɱɟɧɢɹ�ɢ�ɫɤɚɧɢɪɨɜɚɧɢɹ�
ɩɨɡɜɨɥɹɟɬ�ɨɫɭɳɟɫɬɜɥɹɬɶ�ɩɨɫɥɟɥɟɱɟɛɧɵɣ�ɦɨɧɢɬɨɪɢɧɝ�ɩɪɨɰɟɞɭɪɵ�ɪɚɡɪɟɡɚ� 

ɋɢɫɬɟɦɚ�ɢɦɟɟɬ�ɫɥɟɞɭɸɳɢɟ�ɩɚɪɚɦɟɬɪɵ� 

 Ʉɨɦɩɚɤɬɧɵɣ� ɮɟɦɬɨɫɟɤɭɧɞɧɵɣ� ɥɚɡɟɪ� ɫ� ɜɵɫɨɤɨɣ� ɱɚɫɬɨɬɨɣ� ɢɡɥɭɱɟɧɢɹ� ɢɦɩɭɥɶɫɨɜ� ɢ�
ɝɚɥɶɜɚɧɨɦɟɬɪɢɱɟɫɤɢɦ�ɫɤɚɧɟɪɨɦ�ɞɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɥɚɡɟɪɧɨɝɨ�ɥɭɱɚ�ɫ�ɝɚɭɫɫɨɜɫɤɢɦ�ɩɪɨɮɢɥɟɦ��
ɢ� ɪɚɡɦɟɪɨɦ� ���� �� ���� ɦɤɦ� �ɨɤɨɥɨ� �� ɦɤɦ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɢɦɩɭɥɶɫɚ ɧɚ� ɭɪɨɜɧɟ� ɩɨɥɨɜɢɧɵ�
ɚɦɩɥɢɬɭɞɵ). 
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Ɂɚɹɜɥɟɧɢɟ�ɨ�ɤɥɢɧɢɱɟɫɤɨɣ ɩɨɥɶɡɟ 
Ⱦɚɧɧɵɟ� ɧɚɛɥɸɞɟɧɢɹ� ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɧɚ� ɪɵɧɤɟ� ɢ� ɨɬɡɵɜɵ� ɤɥɢɟɧɬɨɜ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɞɚɧɧɵɟ�
ɪɚɡɪɚɛɨɬɤɢ� WaveLight�� ɩɨɤɚɡɵɜɚɸɳɢɟ�� ɱɬɨ� ɥɚɡɟɪɧɚɹ� ɫɢɫɬɟɦɚ� WaveLight FS���� ɹɜɥɹɟɬɫɹ�
ɛɟɡɨɩɚɫɧɨɣ��ɧɚɞɟɠɧɨɣ��ɢ�ɪɚɛɨɬɚɟɬ�ɫ�ɬɨɱɧɨɫɬɶɸ��ɬɪɟɛɭɟɦɨɣ�ɞɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɩɨɫɬɚɜɥɟɧɧɵɯ�
ɡɚɞɚɱ� 

Ʉɥɢɧɢɱɟɫɤɚɹ� ɩɨɥɶɡɚ� ɫɢɫɬɟɦɵ� WaveLight FS200 ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɜɵɩɨɥɧɟɧɢɢ�
ɢɧɬɪɚɫɬɪɨɦɚɥɶɧɵɯ�ɪɚɡɪɟɡɨɜ�ɪɨɝɨɜɢɰɵ�ɪɚɡɥɢɱɧɨɣ�ɝɟɨɦɟɬɪɢɢ�ɫ�ɜɵɫɨɤɨɣ�ɩɪɨɝɧɨɡɢɪɭɟɦɨɫɬɶɸ�ɢ�
ɬɨɱɧɨɫɬɶɸ�� Ⱦɚɧɧɵɟ� ɪɚɡɪɟɡɵ� ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�� ɧɚɩɪɢɦɟɪ�� ɩɪɢ� ɩɪɨɰɟɞɭɪɚɯ�
ɪɟɮɪɚɤɰɢɨɧɧɨɣ� ɯɢɪɭɪɝɢɢ�� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɥɨɫɤɭɬɚ� ɩɪɢ� ɥɚɡɟɪɧɨɦ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɦ�
ɤɟɪɚɬɨɦɢɥɟɡɟ��ɩɨɞɝɨɬɨɜɤɟ�ɬɭɧɧɟɥɹ�ɞɥɹ�ɢɧɬɪɚɫɬɪɨɦɚɥɶɧɵɯ�ɢɦɩɥɚɧɬɚɬɨɜ�ɢ�ɩɪɨɱɢɯ�ɩɪɨɰɟɞɭɪɚɯ��
Ⱦɚɧɧɵɟ�ɪɚɡɪɟɡɵ�ɫɚɦɢ�ɩɨ�ɫɟɛɟ�ɧɟ�ɨɤɚɡɵɜɚɸɬ�ɩɪɹɦɨɝɨ�ɜɥɢɹɧɢɹ�ɧɚ�ɪɟɡɭɥɶɬɚɬ�ɪɟɮɪɚɤɰɢɢ��ɧɨ�
ɦɨɝɭɬ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɪɟɡɭɥɶɬɚɬɭ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɯɢɪɭɪɝɢɱɟɫɤɢɦɢ� ɦɚɧɢɩɭɥɹɰɢɹɦɢ�� ɉɪɢ�
ɩɪɢɦɟɧɟɧɢɢ� ɤɪɢɬɟɪɢɟɜ�� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɜ� ɭɩɪɚɜɥɟɧɢɢ� ɪɢɫɤɚɦɢ�� ɨɛɳɢɣ� ɨɫɬɚɬɨɱɧɵɣ� ɪɢɫɤ��
ɫɜɹɡɚɧɧɵɣ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� WaveLight FS���� ɪɚɫɰɟɧɢɜɚɟɬɫɹ� ɤɚɤ�
ɩɪɢɟɦɥɟɦɵɣ�ɩɨɫɥɟ�ɩɪɢɦɟɧɟɧɢɹ�ɢ ɜɟɪɢɮɢɤɚɰɢɢ�ɜɫɟɯ�ɦɟɪ�ɩɨ�ɤɨɧɬɪɨɥɸ�ɪɢɫɤɚ��Ɇɟɞɢɰɢɧɫɤɢɟ�
ɩɪɟɢɦɭɳɟɫɬɜɚ� ɩɪɢɦɟɧɟɧɢɹ� WaveLight FS���� ɩɪɟɜɵɲɚɸɬ� ɨɫɬɚɬɨɱɧɵɣ� ɪɢɫɤ�� ɫɜɹɡɚɧɧɵɣ� ɫ�
ɪɚɡɥɢɱɧɵɦɢ�ɯɢɪɭɪɝɢɱɟɫɤɢɦɢ�ɩɪɨɰɟɞɭɪɚɦɢ� 

 
ɋɨɨɛɳɟɧɢɟ�ɨ�ɫɟɪɶɟɡɧɵɯ�ɧɟɠɟɥɚɬɟɥɶɧɵɯ�ɹɜɥɟɧɢɹɯ� 
Ɉ�ɥɸɛɵɯ�ɫɟɪɶɟɡɧɵɯ�ɧɟɠɟɥɚɬɟɥɶɧɵɯ�ɹɜɥɟɧɢɹɯ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɢɡɞɟɥɢɹ��
ɫɥɟɞɭɟɬ�ɫɨɨɛɳɚɬɶ�ɜ�ɤɨɦɩɚɧɢɸ�©:DYH/LJKW�*P%+ª ɢ�ɤɨɦɩɟɬɟɧɬɧɵɟ�ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ�
ɨɪɝɚɧɵ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɝɨɫɭɞɚɪɫɬɜɚ��Ɉɩɢɲɢɬɟ�ɧɟɠɟɥɚɬɟɥɶɧɨɟ�ɹɜɥɟɧɢɟ��ɢɫɩɨɥɶɡɭɹ�
ɀɭɪɧɚɥ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɢɡɞɟɥɢɹ��ɜɯɨɞɹɳɢɣ�ɜ�ɮɚɣɥ�ɩɨ�ɢɡɞɟɥɢɸ� 

ȿɫɥɢ� ɭ� ɜɚɫ� ɟɫɬɶ� ɤɚɤɢɟ-ɥɢɛɨ� ɜɨɩɪɨɫɵ�� ɨɛɪɚɬɢɬɟɫɶ� ɤ� ɝɥɚɜɟ� ����� ©Ƚɨɪɹɱɚɹ� ɥɢɧɢɹ� ɫɟɪɜɢɫɧɨɣ�
ɩɨɞɞɟɪɠɤɢª�ɧɚ�ɫɬɪɚɧɢɰɟ��36. 
 
 

 
ȼɟɣɜɅɚɣɬ�Ƚɦɛɏ��Ƚɟɪɦɚɧɢɹ��:DYH/LJKW�*PE+��*HUPDQ\� 

Am Wolfsmantel 5 
91058 Erlangen, Germany 

 



 
Ɉɛɳɢɟ�ɡɚɦɟɱɚɧɢɹ�ɞɥɹ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

  ɋɬɪɚɧɢɰɚ�13 ɢɡ�281  

 

2. ɈȻɓɂȿ�ɁȺɆȿɑȺɇɂə�ȾɅə�ɉɈɅɖɁɈȼȺɌȿɅȿɃ 
 

 

      ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 

Ʉɚɤ�ɢ�ɫ�ɥɸɛɵɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ�ɫɥɨɠɧɵɦ�ɦɟɞɢɰɢɧɫɤɢɦ�ɭɫɬɪɨɣɫɬɜɨɦ��ɪɚɛɨɬɚ�ɫ�ɷɬɨɣ�
ɥɚɡɟɪɧɨɣ�ɫɢɫɬɟɦɨɣ�ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɶɧɨɣ�ɩɨɞɝɨɬɨɜɤɢ�ɢ�ɧɚɜɵɤɨɜ��Ʌɚɡɟɪɧɚɹ�ɫɢɫɬɟɦɚ�
ɦɨɠɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɬɨɥɶɤɨ� ɫɩɟɰɢɚɥɶɧɨ� ɩɨɞɝɨɬɨɜɥɟɧɧɵɦɢ� ɜɪɚɱɚɦɢ�� ɤɨɬɨɪɵɟ�
ɯɨɪɨɲɨ�ɪɚɡɛɢɪɚɸɬɫɹ�ɜ�ɟɟ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ�ɷɮɮɟɤɬɚɯ�ɢ�ɜɨɡɦɨɠɧɵɯ�ɨɩɚɫɧɨɫɬɹɯ�ɢ�
ɨɛɥɚɞɚɸɬ� ɧɟɨɛɯɨɞɢɦɵɦɢ� ɧɚɜɵɤɚɦɢ� ɞɥɹ� ɟɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɢɧɫɬɪɭɤɰɢɟɣ� ɩɨ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɫɨɞɟɪɠɚɳɟɣɫɹ� ɜ� ɞɚɧɧɨɣ� ɂɧɫɬɪɭɤɰɢɢ� ɩɨ�
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 

 
Ʌɚɡɟɪɧɚɹ� ɫɢɫɬɟɦɚ� WaveLight FS200 – ɷɬɨ� ɦɟɞɢɰɢɧɫɤɨɟ� ɭɫɬɪɨɣɫɬɜɨ�� ɪɚɡɪɚɛɨɬɚɧɧɨɟ� ɞɥɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɟɝɨ�ɩɪɟɞɧɚɡɧɚɱɟɧɢɟɦ��ɤɚɤ�ɨɩɢɫɚɧɨ�ɜ�ɞɚɧɧɨɣ�ɂɧɫɬɪɭɤɰɢɢ�ɩɨ�
ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ�� ɨɬɥɢɱɚɸɳɟɟɫɹ� ɨɬ� ɨɩɢɫɚɧɧɨɝɨ� ɜ ɞɚɧɧɨɣ� ɢɧɫɬɪɭɤɰɢɢ, 
ɡɚɩɪɟɳɟɧɨ�ɢ�ɹɜɥɹɟɬɫɹ�ɢɫɤɥɸɱɢɬɟɥɶɧɨ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ�ɨɩɟɪɚɬɨɪɚ� 

Ⱦɚɧɧɚɹ� ɂɧɫɬɪɭɤɰɢɹ� ɩɨ� ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɬɧɨɫɢɬɫɹ� ɬɨɥɶɤɨ� ɤ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɬɟɯɧɢɱɟɫɤɨɦɭ�
ɨɛɫɥɭɠɢɜɚɧɢɸ� ɢ� ɭɯɨɞɭ� ɡɚ� ɭɫɬɪɨɣɫɬɜɨɦ�� ȼɫɟ� ɞɚɧɧɵɟ� ɨ� ɥɟɱɟɧɢɢ� ɧɚ� ɪɢɫɭɧɤɚɯ� ɩɪɢɜɟɞɟɧɵ� ɜ�
ɤɚɱɟɫɬɜɟ�ɩɪɢɦɟɪɚ� 

ȼ�ɞɚɧɧɨɣ�ɢɧɫɬɪɭɤɰɢɢ ɨɩɢɫɚɧɵ�ɦɨɞɢɮɢɤɚɰɢɢ��ɤɨɬɨɪɵɟ�ɞɟɣɫɬɜɭɸɬ�ɞɥɹ�ɫɢɫɬɟɦɵ�ɩɪɨɝɪɚɦɦɧɨɝɨ�
ɨɛɟɫɩɟɱɟɧɢɹ� ɜɟɪɫɢɢ� ����� ɢɥɢ� ɛɨɥɟɟ� ɩɨɡɞɧɟɣ� �ɩɪɨɝɪɚɦɦɧɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ� ɩɨɪɬɚɥɚ� ɛɚɡɵ�
ɞɚɧɧɵɯ�� 
 

 

Ʉɨɝɞɚ� ɭɫɬɪɨɣɫɬɜɨ� ɪɚɛɨɬɚɟɬ�� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɨɛɢɥɶɧɵɯ� ɬɟɥɟɮɨɧɨɜ� ɢɥɢ�
ɩɨɞɨɛɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɧɟ�ɞɨɩɭɫɤɚɟɬɫɹ� 

 

 

ȼɫɥɟɞɫɬɜɢɟ� ɜɨɡɦɨɠɧɨɝɨ� ɪɢɫɤɚ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɩɨɦɟɯ� ɨɬ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ� ɜɨ� ɜɪɟɦɹ� ɪɚɛɨɬɵ� ɥɚɡɟɪɧɨɣ� ɫɢɫɬɟɦɵ� WaveLight FS200�� ɥɢɰɚ� ɫ�
ɤɚɪɞɢɨɫɬɢɦɭɥɹɬɨɪɚɦɢ�ɧɟ�ɦɨɝɭɬ�ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ�ɜ�ɤɨɦɧɚɬɟ� 

 
ȼɥɢɹɧɢɟ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ�ɢɡɥɭɱɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ�ɧɚ�ɷɦɛɪɢɨɧɵ�ɢɥɢ�ɛɟɪɟɦɟɧɧɵɯ�ɠɟɧɳɢɧ�ɧɟ�
ɛɵɥɨ� ɫɩɟɰɢɚɥɶɧɨ� ɢɡɭɱɟɧɨ�� Ɉɞɧɚɤɨ� ɭɫɬɪɨɣɫɬɜɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɦɟɠɞɭɧɚɪɨɞɧɨɦɭ�
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɦɭ� ɫɬɚɧɞɚɪɬɭ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ,(&� �����-1-��� ȼ� ɨɬɧɨɲɟɧɢɢ� ɛɟɪɟɦɟɧɧɵɯ�
ɠɟɧɳɢɧ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ� ɛɥɢɡɨɫɬɢ� ɨɬ� ɭɫɬɪɨɣɫɬɜɚ� ɜɨ� ɜɪɟɦɹ� ɡɚɩɭɫɤɚ��
ɨɠɢɞɚɧɢɹ� ɢɥɢ� ɪɚɛɨɬɵ�� ɞɨɥɠɧɵ� ɫɨɛɥɸɞɚɬɶɫɹ� ɦɟɫɬɧɵɟ� ɡɚɤɨɧɵ� ɢ� ɩɪɚɜɢɥɚ�� ɜɵɯɨɞɹɳɢɟ� ɡɚ�
ɩɪɟɞɟɥɵ�ɞɚɧɧɨɝɨ�ɫɬɚɧɞɚɪɬɚ� 

ȿɫɥɢ�ɥɚɡɟɪɧɚɹ�ɫɢɫɬɟɦɚ�ɢɥɢ�ɥɸɛɨɟ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɬɪɟɛɭɸɬ�ɨɛɫɥɭɠɢɜɚɧɢɹ��
ɧɟ� ɩɵɬɚɣɬɟɫɶ� ɩɪɨɜɨɞɢɬɶ� ɟɝɨ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ�� Ɍɨɥɶɤɨ� ɨɮɢɰɢɚɥɶɧɵɦ� ɬɟɯɧɢɱɟɫɤɢɦ�
ɫɩɟɰɢɚɥɢɫɬɚɦ�:DYH/LJKW�*PE+�ɢɥɢ�ɫɩɟɰɢɚɥɢɫɬɚɦ��ɤɨɬɨɪɵɟ�ɛɵɥɢ�ɞɨɩɭɳɟɧɵ�:DYH/LJKW�*PE+��
ɪɚɡɪɟɲɚɟɬɫɹ�ɨɛɫɥɭɠɢɜɚɬɶ�ɥɚɡɟɪɧɭɸ�ɫɢɫɬɟɦɭ�WaveLight FS200��Ɉɛɫɥɭɠɢɜɚɧɢɟ�ɫɢɫɬɟɦɵ�ɢɥɢ�
ɥɸɛɵɟ� ɦɚɧɢɩɭɥɹɰɢɢ�� ɜɵɩɨɥɧɟɧɧɵɟ� ɧɟɭɩɨɥɧɨɦɨɱɟɧɧɵɦ� ɩɟɪɫɨɧɚɥɨɦ�� ɩɪɢɜɟɞɭɬ� ɤ�
ɩɪɟɤɪɚɳɟɧɢɸ� ɞɟɣɫɬɜɢɹ� ɝɚɪɚɧɬɢɢ� ɢ� ɚɧɧɭɥɢɪɨɜɚɧɢɸ� ɥɸɛɨɣ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɫɨ� ɫɬɨɪɨɧɵ�
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ɇɟɨɛɯɨɞɢɦɨ�ɧɚɞɟɜɚɬɶ�ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ�ɥɚɡɟɪɧɵɟ�ɡɚɳɢɬɧɵɟ�ɨɱɤɢ�ɜ�ɫɥɭɱɚɟ��ɟɫɥɢ�ɝɥɚɡ�
ɧɚɯɨɞɢɬɫɹ�ɛɥɢɠɟ�ɤ�ɚɩɟɪɬɭɪɟ�ɥɚɡɟɪɚ. 
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ȿɫɥɢ�ɥɚɡɟɪɧɵɣ�ɥɭɱ�ɩɪɢɦɟɧɹɟɬɫɹ�ɜ�ɦɟɞɢɰɢɧɫɤɢɯ�ɰɟɥɹɯ��ɩɨɥɶɡɨɜɚɬɟɥɶ�ɧɟɫɟɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�
ɡɚ� ɬɨ�� ɱɬɨɛɵ� ɫɨɩɭɬɫɬɜɭɸɳɢɟ� ɨɩɬɢɱɟɫɤɢɟ� ɩɪɢɛɨɪɵ� ɞɥɹ� ɧɚɛɥɸɞɟɧɢɹ� ɢɥɢ� ɧɚɫɬɪɨɣɤɢ� ɛɵɥɢ�
ɨɫɧɚɳɟɧɵ�ɡɚɳɢɬɧɵɦɢ�ɮɢɥɶɬɪɚɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɤɥɚɫɫɚ�ɡɚɳɢɬɵ� 
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ɢɡɥɭɱɟɧɢɹ�ª�ɥɚɡɟɪɧɨɣ�ɫɢɫɬɟɦɵ�ɢ�ɧɟɦɟɞɥɟɧɧɨ�ɨɫɬɚɧɨɜɢɬɶ�ɥɟɱɟɧɢɟ��ȼɫɟ�ɥɢɰɚ��ɧɚɯɨɞɹɳɢɟɫɹ�ɜ�
ɤɚɛɢɧɟɬɟ�� ɞɨɥɠɧɵ� ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ� ɩɨɤɢɧɭɬɶ� ɤɨɦɧɚɬɭ�� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɢɧɹɬɶ� ɦɟɪɵ�
ɩɨɠɚɪɨɬɭɲɟɧɢɹ� 
 
Ɉɩɟɪɚɬɨɪ� ɞɨɥɠɟɧ� ɝɚɪɚɧɬɢɪɨɜɚɬɶ�� ɱɬɨ� ɩɪɢɧɹɬɵ� ɡɚɳɢɬɧɵɟ� ɦɟɪɵ� ɩɪɨɬɢɜ� ɪɢɫɤɨɜ� ɩɨɠɚɪɚ� ɢ�
ɜɡɪɵɜɚ� ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɥɚɡɟɪɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ� ɜ� ɨɛɥɚɫɬɢ� ɨɪɝɚɧɨɜ�� ɩɨɥɨɫɬɟɣ� ɬɟɥɚ� ɢ� ɬɪɭɛɨɤ��
ɤɨɬɨɪɵɟ�ɦɨɝɭɬ�ɫɨɞɟɪɠɚɬɶ�ɝɨɪɸɱɢɟ�ɝɚɡɵ�ɢɥɢ�ɩɚɪɵ� 
 
ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�Ɂɚɤɨɧɨɦ�ɨ�ɦɟɞɢɰɢɧɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ�Ƚɟɪɦɚɧɢɢ��ɦɟɞɢɰɢɧɫɤɢɟ�ɭɫɬɪɨɣɫɬɜɚ�
ɦɨɝɭɬ�ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ��ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ�ɢ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɬɨɥɶɤɨ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɰɟɥɹɦɢ��
ɞɥɹ� ɤɨɬɨɪɵɯ� ɨɧɢ� ɛɵɥɢ� ɪɚɡɪɚɛɨɬɚɧɵ�� ɢ� ɬɨɥɶɤɨ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɨɥɨɠɟɧɢɹɦɢ� Ɂɚɤɨɧɚ� ɨ�
ɦɟɞɢɰɢɧɫɤɨɦ� ɨɛɨɪɭɞɨɜɚɧɢɢ� �ɜɤɥɸɱɚɹ� ɥɸɛɵɟ� ɫɜɹɡɚɧɧɵɟ� ɩɪɚɜɨɜɵɟ� ɤɨɞɟɤɫɵ��� ɩɪɢɧɹɬɵɦɢ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ� ɧɨɪɦɚɦɢ�� ɩɪɚɜɢɥɚɦɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɪɚɛɨɬɧɢɤɨɜ� ɢ� ɩɪɚɜɢɥɚɦɢ� ɩɨ�
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ� ɧɟɫɱɚɫɬɧɵɯ� ɫɥɭɱɚɟɜ�� Ɇɟɞɢɰɢɧɫɤɢɟ� ɩɪɢɛɨɪɵ� ɧɟ� ɦɨɝɭɬ� ɪɚɛɨɬɚɬɶ� ɢ�
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�� ɟɫɥɢ� ɨɧɢ� ɢɦɟɸɬ� ɤɚɤɢɟ-ɥɢɛɨ� ɞɟɮɟɤɬɵ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɧɚɧɟɫɬɢ� ɭɳɟɪɛ�
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ɭɫɬɚɧɨɜɤɚ� 
 
Ȼɭɞɭɱɢ� ɨɩɬɢɱɟɫɤɢɦ� ɭɫɬɪɨɣɫɬɜɨɦ� ɞɚɧɧɵɣ� ɩɪɢɛɨɪ� ɬɪɟɛɭɟɬ� ɛɟɪɟɠɧɨɝɨ� ɢ� ɬɳɚɬɟɥɶɧɨɝɨ�
ɨɛɪɚɳɟɧɢɹ��ɇɢɤɨɝɞɚ�ɧɟ�ɩɨɞɜɟɪɝɚɣɬɟ�ɟɝɨ�ɥɸɛɵɦ�ɭɞɚɪɚɦ��ɜɢɛɪɚɰɢɢ��ɡɚɝɪɹɡɧɟɧɢɸ�ɢɥɢ�ɜɵɫɨɤɢɦ�
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ȼɵɤɥɸɱɢɬɟ� ɫɢɫɬɟɦɭ� ɡɚɳɢɬɵ� ɨɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɧɟ� ɩɨ� ɧɚɡɧɚɱɟɧɢɸ�� ɢɫɩɨɥɶɡɭɹ� ©.H\� 6ZLWFK�
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ɉɟɪɟɞ� ɩɪɨɜɟɞɟɧɢɟɦ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɢɥɢ� ɨɱɢɫɬɤɨɣ� ɜɫɟɝɞɚ� ɨɬɤɥɸɱɚɣɬɟ� ɜɫɟ�
ɷɥɟɤɬɪɢɱɟɫɤɢɟ�ɜɢɥɤɢ�ɨɬ�ɢɫɬɨɱɧɢɤɨɜ�ɩɢɬɚɧɢɹ� 
 
ɍɛɟɞɢɬɟɫɶ��ɱɬɨ�ɨɬɫɭɬɫɬɜɭɟɬ�ɜɟɪɨɹɬɧɨɫɬɶ�ɫɩɨɬɤɧɭɬɶɫɹ�ɨ�ɤɚɛɟɥɶ� 
 



 
ɉɪɚɜɢɥɚ�ɬɟɯɧɢɤɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ 
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3.1 Ɂɚɳɢɬɚ�ɝɥɚɡ 
 
 

      ȼɇɂɆȺɇɂȿ 

ȼ�ɡɨɧɟ�ɞɟɣɫɬɜɢɹ�ɥɚɡɟɪɚ�ɫɥɟɞɭɟɬ�ɧɨɫɢɬɶ�ɡɚɳɢɬɧɵɟ�ɨɱɤɢ� 
ɇɟɫɨɛɥɸɞɟɧɢɟ�ɷɬɨɝɨ�ɩɪɚɜɢɥɚ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɧɟɨɛɪɚɬɢɦɨɦɭ�ɩɨɜɪɟɠɞɟɧɢɸ�ɝɥɚɡ� 
ɉɟɪɟɞ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɭɛɟɞɢɬɟɫɶ�� ɱɬɨ� ɥɚɡɟɪɧɵɟ� ɡɚɳɢɬɧɵɟ� ɨɱɤɢ� ɧɚɯɨɞɹɬɫɹ� ɜ�
ɨɬɥɢɱɧɨɦ� ɫɨɫɬɨɹɧɢɢ�� Ɂɚɳɢɬɧɵɟ� ɨɱɤɢ�ɧɟ�ɞɨɥɠɧɵ� ɢɦɟɬɶ� ɩɪɢɡɧɚɤɨɜ� ɦɟɯɚɧɢɱɟɫɤɢɯ�
ɩɨɜɪɟɠɞɟɧɢɣ� 
Ⱦɨɥɠɟɧ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɬɢɩ��ɭɤɚɡɚɧɧɵɣ�ɧɢɠɟ� 
ɇɢɤɨɝɞɚ�ɧɟ�ɫɦɨɬɪɢɬɟ�ɩɪɹɦɨ�ɧɚ�ɥɚɡɟɪɧɵɣ�ɥɭɱ� 
 

 
 

ɂɡ-ɡɚ� ɜɵɫɨɤɢɯ� ɭɪɨɜɧɟɣ� ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ� �ɮɥɸɟɧɫ�� ɝɥɚɡɚ� ɨɫɨɛɟɧɧɨ� ɩɨɞɜɟɪɠɟɧɵ�
ɪɢɫɤɭ� ɬɪɚɜɦ� ɨɬ� ɥɚɡɟɪɧɵɯ� ɥɭɱɟɣ�� ɩɨɫɤɨɥɶɤɭ� ɝɥɚɡ� ɦɨɠɟɬ� ɩɨɥɭɱɢɬɶ� ɬɪɚɜɦɭ� ɞɚɠɟ� ɩɪɢ� ɧɢɡɤɢɯ�
ɭɪɨɜɧɹɯ�ɨɛɥɭɱɟɧɢɹ� 
 
Ɂɚɳɢɬɚ�ɨɬ�ɥɚɡɟɪɧɨɝɨ�ɢɡɥɭɱɟɧɢɹ�ɢɦɟɟɬ�ɞɜɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ� 

1.  Ɂɚɳɢɬɚ�ɩɚɰɢɟɧɬɚ�ɩɭɬɟɦ�ɩɪɚɜɢɥɶɧɨɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɚɡɟɪɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɜɪɚɱɨɦ�ɢ 

2.  Ɂɚɳɢɬɚ�ɜɫɟɯ� ɭɱɚɫɬɜɭɸɳɢɯ�ɥɢɰ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɜɪɚɱɚ��ɨɬ�ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ�ɜɵɛɪɨɫɨɜ�
ɩɭɱɤɚ� 

 
 
Ɂɚɳɢɬɧɵɟ� ɨɱɤɢ� ɞɥɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫ� ɥɚɡɟɪɧɨɣ� ɫɢɫɬɟɦɨɣ� WaveLight FS���� ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�ɫɥɟɞɭɸɳɢɦ�ɦɢɧɢɦɚɥɶɧɵɦ�ɬɪɟɛɨɜɚɧɢɹɦ� 
 
 

M 103��ɧɦ  L4 �ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�,(&����� 
Ɍɢɩ�ɥɚɡɟɪɚ 
ɂɄ� �ɢɦɩɭɥɶɫɧɵɣ�ɥɚɡɟɪ 
 
Ⱦɥɢɧɚ�ɜɨɥɧɵ��ɩɪɢ�ɤɨɬɨɪɨɣ 
ɡɚɳɢɬɧɵɟ�ɨɱɤɢ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɡɚɳɢɬɭ� 
 
ɋɬɟɩɟɧɶ�ɡɚɳɢɬɵ 
 
 
ɋ� ɰɟɥɶɸ� ɩɪɨɜɟɪɤɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɡɚɳɢɬɧɵɟ� ɨɱɤɢ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɦɚɪɤɢɪɨɜɚɧɵ�� ɤɚɤ� ɭɤɚɡɚɧɨ�
ɜɵɲɟ� 
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3.2 Ȼɟɡɨɩɚɫɧɨɫɬɶ�ɩɚɰɢɟɧɬɚ 
 
ȼ�ɫɥɭɱɚɟ�ɨɱɟɜɢɞɧɵɯ�ɩɪɢɡɧɚɤɨɜ�ɨɲɢɛɨɱɧɵɯ�ɞɚɧɧɵɯ�ɢɥɢ�ɧɟɢɫɩɪɚɜɧɨɫɬɢ�ɫɢɫɬɟɦɵ�ɥɟɱɟɧɢɟ�ɧɟ�
ɞɨɥɠɧɨ�ɜɵɩɨɥɧɹɬɶɫɹ��ɱɬɨɛɵ�ɢɡɛɟɠɚɬɶ�ɧɟɨɛɪɚɬɢɦɵɯ�ɬɪɚɜɦ�ɭ�ɩɚɰɢɟɧɬɚ��Ʌɚɡɟɪɧɚɹ�ɫɢɫɬɟɦɚ�ɢ�
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�WaveLight FS����ɦɨɝɭɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ� ɬɨɥɶɤɨ�ɥɢɰɚɦɢ��
ɤɨɬɨɪɵɟ� ɩɪɨɲɥɢ� ɨɛɭɱɟɧɢɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɢ� ɫɩɨɫɨɛɧɵ� ɨɛɟɫɩɟɱɢɬɶ� ɧɚɞɥɟɠɚɳɟɟ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� 
 
ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɚɤɫɟɫɫɭɚɪɨɜ��ɪɚɫɯɨɞɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɚɝɟɧɬɨɜ��ɤɨɬɨɪɵɟ�ɢɦɟɸɬ�ɤɨɧɬɚɤɬ�ɫ�
ɩɚɰɢɟɧɬɨɦ�� ɫɥɟɞɭɟɬ� ɩɪɢɧɹɬɶ� ɦɟɪɵ� ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ�� ɱɬɨɛɵ� ɢɫɤɥɸɱɢɬɶ� ɪɢɫɤ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɩɚɬɨɝɟɧɧɵɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ �ɫɦɨɬɪɢɬɟ� ɝɥɚɜɭ� �� ©ɉɨɞɝɨɬɨɜɤɚ� ɢ� ɭɯɨɞ� ɡɚ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹª�ɧɚ�ɫɬɪɚɧɢɰɟ��23). 
 
ȼɨ�ɢɡɛɟɠɚɧɢɟ�ɪɚɡɞɪɚɠɟɧɢɹ�ɤɨɠɢ�ɩɚɰɢɟɧɬɚ�ɜɫɹ�ɩɨɜɟɪɯɧɨɫɬɶ�ɨɩɟɪɚɰɢɨɧɧɨɣ�ɩɥɚɬɮɨɪɦɵ��
ɢɦɟɸɳɚɹ�ɩɪɹɦɨɣ�ɤɨɧɬɚɤɬ�ɫ�ɩɚɰɢɟɧɬɨɦ��ɞɨɥɠɧɚ�ɛɵɬɶ�ɩɨɤɪɵɬɚ�ɛɭɦɚɝɨɣ�ɢɥɢ�ɫɩɟɰɢɚɥɶɧɵɦ�
ɫɬɟɪɢɥɶɧɵɦ�ɩɨɤɪɵɬɢɟɦ��ɭɬɜɟɪɠɞɟɧɧɵɦ ɤɨɦɩɚɧɢɟɣ�:DYH/LJKW GmbH. ɋɦɨɬɪɢɬɟ�ɪɚɡɞɟɥ�
«Ɉɩɟɪɚɰɢɨɧɧɚɹ�ɩɥɚɬɮɨɪɦɚª�ɧɚ�ɫɬɪɚɧɢɰɟ���� 
 
ɉɨɫɥɟ� ɜɤɥɸɱɟɧɢɹ� WaveLight FS���� ɬɳɚɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɟ� ɭɫɬɚɧɨɜɥɟɧɧɵɣ� ɩɨɪɹɞɨɤ�
ɬɟɫɬɢɪɨɜɚɧɢɹ� ɢ� ɨɛɪɚɬɢɬɟ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɪɟɡɭɥɶɬɚɬɵ� ɜ� ɩɚɩɤɟ� Ⱥɪɯɢɜ� �ɫɦɨɬɪɢɬɟ� ɝɥɚɜɭ� ����
©ɉɪɨɜɟɪɤɢ� ɢɧɢɰɢɚɥɢɡɚɰɢɢª� ɧɚ� ɫɬɪɚɧɢɰɟ� �4��� Ɉɛɪɚɬɢɬɟ� ɨɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɨɲɢɛɤɢ� ɢɥɢ�
ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ� ɫɨɨɛɳɟɧɢɹ�� ɨɬɨɛɪɚɠɚɟɦɵɟ� ɧɚ� ɷɤɪɚɧɟ� ɦɨɧɢɬɨɪɚ�� Ɉɛɪɚɬɢɬɟɫɶ� ɤ�
ɛɥɢɠɚɣɲɟɦɭ� ɨɮɢɰɢɚɥɶɧɨɦɭ� ɩɪɟɞɫɬɚɜɢɬɟɥɸ� :DYH/LJKW� *PE+� ɢɥɢ� ɜ� ɫɟɪɜɢɫɧɵɣ� ɰɟɧɬɪ�
Wavelight GmbH, ɟɫɥɢ�ɭ�ɜɚɫ�ɜɨɡɧɢɤɥɢ�ɤɚɤɢɟ-ɥɢɛɨ�ɜɨɩɪɨɫɵ� 
 
Ɉɛɪɚɬɢɬɟɫɶ�ɜ�ɜɚɲ�ɫɟɪɜɢɫɧɵɣ�ɰɟɧɬɪ�:DYHOLJKW�*PE+�ɞɥɹ�ɩɪɨɜɟɪɤɢ�WaveLight FS200, ɟɫɥɢ�
ɫɢɫɬɟɦɚ� ɩɨɞɜɟɪɝɥɚɫɶ� ɥɸɛɨɦɭ� ɬɢɩɭ� ɭɞɚɪɚ�� ɱɬɨ� ɦɨɝɥɨ� ɜɵɡɜɚɬɶ� ɫɦɟɳɟɧɢɟ� ɨɩɬɢɱɟɫɤɨɝɨ� ɩɭɬɢ��
ɉɪɨɜɟɪɤɚ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɟɨɛɯɨɞɢɦɚ� ɩɨɫɥɟ� ɥɸɛɨɝɨ� ɭɞɚɪɚ�� ɞɨ� ɜɵɩɨɥɧɟɧɢɹ� ɞɚɥɶɧɟɣɲɟɝɨ�
ɥɟɱɟɧɢɹ�� ɋɦɟɳɟɧɢɟ� ɩɨɫɥɟ� ɜɨɡɞɟɣɫɬɜɢɹ� ɭɞɚɪɚ� ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦɭ�
ɥɟɱɟɧɢɸ� 
 
ɍɛɟɞɢɬɟɫɶ��ɱɬɨ�ɜɜɟɞɟɧɧɵɟ�ɞɚɧɧɵɟ�ɩɚɰɢɟɧɬɚ�ɢ�ɥɟɱɟɧɢɹ�ɫɨɜɩɚɞɚɸɬ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ�ɝɥɚɡɨɦ�
ɩɚɰɢɟɧɬɚ� 
 
ɉɨɥɶɡɨɜɚɬɟɥɶ�ɧɟɫɟɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɡɚ�ɩɪɚɜɢɥɶɧɨɫɬɶ�ɢ�ɩɟɪɟɤɪɟɫɬɧɭɸ�ɩɪɨɜɟɪɤɭ�ɞɚɧɧɵɯ�ɧɚ�
ɷɬɚɩɚɯ� ɦɟɠɞɭ� ɢɡɦɟɪɟɧɢɟɦ� ɢ� ɥɟɱɟɧɢɟɦ�� Ɍɳɚɬɟɥɶɧɨ� ɜɵɩɨɥɧɢɬɟ� ɢ� ɡɚɩɢɲɢɬɟ� ɜɫɟ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�ɢ�ɞɪɭɝɢɟ�ɤɥɢɧɢɱɟɫɤɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɝɥɚɡɚ�ɩɚɰɢɟɧɬɚ�ɞɨ�ɧɚɱɚɥɚ�
ɥɟɱɟɧɢɹ�ɥɚɡɟɪɨɦ� 
 
Ɍɳɚɬɟɥɶɧɨ� ɫɥɟɞɭɣɬɟ� ɩɨɞɫɤɚɡɤɚɦ� ɫɢɫɬɟɦɵ�� Ɉɛɪɚɬɢɬɟ� ɨɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɫɨɨɛɳɟɧɢɹ��
ɢɧɮɨɪɦɢɪɭɸɳɟɟ�ɜɚɫ�ɨɛ�ɷɧɟɪɝɢɢ�ɥɚɡɟɪɧɨɝɨ�ɢɦɩɭɥɶɫɚ��ɮɨɤɭɫɟ�ɢ�ɧɚɫɬɪɨɣɤɚɯ�ɞɚɜɥɟɧɢɹ�ɜɚɤɭɭɦɚ��
Ɉɛɪɚɬɢɬɟɫɶ�ɤ�ɛɥɢɠɚɣɲɟɦɭ�ɨɮɢɰɢɚɥɶɧɨɦɭ�ɩɪɟɞɫɬɚɜɢɬɟɥɸ�:DYH/LJKW�*PE+�ɢɥɢ�ɜ ɫɟɪɜɢɫɧɵɣ�
ɰɟɧɬɪ�Wavelight GmbH ɜ ɫɥɭɱɚɟ��ɟɫɥɢ�ɭ�ɜɚɫ�ɜɨɡɧɢɤɥɢ�ɤɚɤɢɟ-ɥɢɛɨ�ɜɨɩɪɨɫɵ� 
 
ɉɨɥɶɡɨɜɚɬɟɥɶ� ɞɨɥɠɟɧ� ɭɛɟɞɢɬɶɫɹ�� ɱɬɨ� ɫɤɚɧɟɪ� ɪɚɛɨɬɚɟɬ� ɞɨɥɠɧɵɦ� ɨɛɪɚɡɨɦ�� ɉɨɷɬɨɦɭ� ɜɵ�
ɞɨɥɠɧɵ�ɜɢɡɭɚɥɶɧɨ�ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ�ɩɨɥɨɠɟɧɢɟ�ɫɤɚɧɢɪɭɸɳɟɝɨ�ɩɭɱɤɚ�ɜɨ�ɜɪɟɦɹ�ɜɫɟɝɨ�ɩɪɨɰɟɫɫɚ�
ɥɟɱɟɧɢɹ� 
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ɂɫɬɨɱɧɢɤɢ�ɫɜɟɬɚ�WaveLight FS200, ɨɫɨɛɟɧɧɨ�ɨɫɜɟɳɟɧɢɟ�ɦɢɤɪɨɫɤɨɩɚ���ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɨɥɹ��
ɩɪɟɞɧɚɡɧɚɱɟɧɵ� ɞɥɹ� ɬɨɝɨ�� ɱɬɨɛɵ� ɨɛɟɫɩɟɱɢɬɶ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɥɟɱɟɧɢɹ��
ɜɵɩɨɥɧɹɟɦɨɝɨ� ɩɨɥɶɡɨɜɚɬɟɥɟɦ�� Ⱦɥɹ� ɬɨɝɨ� ɱɬɨɛɵ� ɢɡɛɟɠɚɬɶ� ɧɟɧɭɠɧɨɝɨ� ɞɢɫɤɨɦɮɨɪɬɚ� ɞɥɹ�
ɩɚɰɢɟɧɬɚ��ɨɫɜɟɳɟɧɢɟ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɜɤɥɸɱɟɧɨ�ɜ�ɬɟɱɟɧɢɟ�ɤɚɤ�ɦɨɠɧɨ�ɛɨɥɟɟ�ɤɨɪɨɬɤɨɝɨ�ɜɪɟɦɟɧɢ� 
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ɬɚɛɥɢɰɚ�44 ©ɗɥɟɤɬɪɨɩɢɬɚɧɢɟª�ɧɚ�ɫɬɪɚɧɢɰɟ�248. 
 
ɇɟ�ɫɨɟɞɢɧɹɣɬɟ�ɥɚɡɟɪɧɭɸ�ɫɢɫɬɟɦɭ�WaveLight FS����ɫ ɧɟɦɟɞɢɰɢɧɫɤɢɦ�ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ�
�ɧɚɩɪɢɦɟɪ�� ɭɫɬɪɨɣɫɬɜɚɦɢ� ɨɛɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ�� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɷɥɟɤɬɪɨɦɟɞɢɰɢɧɫɤɨɣ� ɫɢɫɬɟɦɵ��
ɟɫɥɢ� ɷɬɨ� ɫɨɡɞɚɫɬ� ɭɪɨɜɟɧɶ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɞɥɹ� ɩɚɰɢɟɧɬɚ� ɧɢɠɟ� ɭɤɚɡɚɧɧɨɝɨ� ɜ� ɫɬɚɧɞɚɪɬɟ� ,(&�
60601-���ȿɫɥɢ�ɩɪɟɜɵɲɟɧɵ�ɞɨɩɭɫɬɢɦɵɟ�ɭɪɨɜɧɢ�ɩɨɬɪɟɛɥɹɟɦɵɯ�ɬɨɤɨɜ�ɢɡ-ɡɚ�ɬɚɤɢɯ�ɫɨɟɞɢɧɟɧɢɣ��
ɞɨɥɠɧɵ� ɛɵɬɶ� ɩɪɢɧɹɬɵ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɦɟɪɵ� ɛɟɡɨɩɚɫɧɨɫɬɢ�� ɜɤɥɸɱɚɹ� ɪɚɡɴɟɞɢɧɹɸɳɟɟ�
ɭɫɬɪɨɣɫɬɜɨ��ɫɟɬɟɜɨɣ�ɪɚɡɴɟɞɢɧɢɬɟɥɶ�� 
 
Ʌɸɛɨɟ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ��ɫɨɟɞɢɧɟɧɧɨɟ�ɫ�ɚɧɚɥɨɝɨɜɵɦɢ�ɢɥɢ�ɰɢɮɪɨɜɵɦɢ�
ɢɧɬɟɪɮɟɣɫɚɦɢ�ɷɬɨɝɨ�ɩɪɢɛɨɪɚ��ɞɨɥɠɧɨ�ɫɟɪɬɢɮɢɰɢɪɨɜɚɬɶɫɹ�ɧɚ�ɫɨɨɬɜɟɬɫɬɜɢɟ�ɬɪɟɛɨɜɚɧɢɹɦ�
(1�ɢ�ɢɥɢ�,(&��Ʉɪɨɦɟ�ɬɨɝɨ��ɜɫɟ�ɤɨɧɮɢɝɭɪɚɰɢɢ�ɞɨɥɠɧɵ�ɭɞɨɜɥɟɬɜɨɪɹɬɶ�ɧɨɪɦɚɬɢɜɚɦ�ɫɬɚɧɞɚɪɬɚ�
IEC 60601-��ɞɥɹ�ɷɥɟɤɬɪɨɦɟɞɢɰɢɧɫɤɢɯ�ɫɢɫɬɟɦ� 
 
ɇɟ� ɛɥɨɤɢɪɭɣɬɟ� ɫɟɬɶ� ɩɟɪɟɞɚɱɟɣ� ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɞɚɧɧɵɯ�� ɱɬɨɛɵ� ɢɡɛɟɠɚɬɶ� ɜɪɟɦɟɧɧɨɣ�
ɡɚɞɟɪɠɤɢ��ɧɚɩɪɢɦɟɪ��ɩɪɢ�ɩɥɚɧɢɪɨɜɚɧɢɢ�ɥɟɱɟɧɢɹ� 
 
USB-ɧɚɤɨɩɢɬɟɥɶ�ɞɨɥɠɟɧ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɬɨɥɶɤɨ�ɜɦɟɫɬɟ�ɫ�:DYH/LJKW�*PE+�ɭɫɬɪɨɣɫɬɜɚɦɢ�ɢ�
ɨɬɜɟɱɚɬɶ�ɩɚɪɚɦɟɬɪɚɦ��ɭɤɚɡɚɧɧɵɦ�ɜ�ɬɚɛɥɢɰɟ�45 ©ɉɟɪɟɞɚɱɚ�ɞɚɧɧɵɯª��ɝɥɚɜɚ����©Ɍɟɯɧɢɱɟɫɤɢɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢª�ɧɚ�ɫɬɪɚɧɢɰɟ�249. 
USB-ɧɚɤɨɩɢɬɟɥɶ�ɧɟ�ɞɨɥɠɟɧ�ɭɞɚɥɹɬɶɫɹ�ɜɨ�ɜɪɟɦɹ�ɩɪɨɰɟɞɭɪɵ� 
 
ɇɟ� ɪɚɡɪɟɲɚɟɬɫɹ� ɭɫɬɚɧɨɜɤɚ� ɢ� ɡɚɩɭɫɤ� ɥɸɛɨɝɨ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ�� ɤɨɬɨɪɨɟ� ɧɟ� ɛɵɥɨ�
ɨɞɨɛɪɟɧɨ�ɢ�ɜɵɩɭɳɟɧɨ�:DYH/LJKW�*PE+��Ɍɨɥɶɤɨ�ɬɟɯɧɢɱɟɫɤɢɟ�ɫɩɟɰɢɚɥɢɫɬɵ�:DYH/LJKW�*PE+�
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      ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ 

ɍɋɌɊɈɃɋɌȼɈ�ɈȽɊȺɇɂɑȿɇɇɈȽɈ�ɉɊɂɆȿɇȿɇɂə 
Ɏɟɞɟɪɚɥɶɧɵɣ� ɡɚɤɨɧ� ɋɒȺ� ɨɝɪɚɧɢɱɢɜɚɟɬ� ɩɪɨɞɚɠɭ�� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɞɚɧɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɜɪɚɱɨɦ�� ɩɨ� ɭɤɚɡɚɧɢɸ� ɜɪɚɱɚ� ɢɥɢ� ɞɪɭɝɨɝɨ�
ɥɢɰɟɧɡɢɪɨɜɚɧɧɨɝɨ� ɩɪɚɤɬɢɤɭɸɳɟɝɨ� ɬɟɪɚɩɟɜɬɚ�� Ɏɟɞɟɪɚɥɶɧɵɣ� ɡɚɤɨɧ� ɋɒȺ�
ɨɝɪɚɧɢɱɢɜɚɟɬ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ�ɞɥɹ�ɩɪɚɤɬɢɤɭɸɳɢɯ�ɜɪɚɱɟɣ��ɤɨɬɨɪɵɟ�
ɩɪɨɲɥɢ� ɩɨɞɝɨɬɨɜɤɭ� ɩɨ� ɟɝɨ� ɤɚɥɢɛɪɨɜɤɟ� ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ� ɢ� ɤɨɬɨɪɵɟ� ɢɦɟɸɬ� ɨɩɵɬ� ɜ�
ɯɢɪɭɪɝɢɱɟɫɤɨɦ�ɥɟɱɟɧɢɢ�ɪɟɮɪɚɤɰɢɨɧɧɵɯ�ɨɲɢɛɨɤ� 
 

 
 
 

      ɉɊɂɆȿɑȺɇɂȿ 

Ʌɚɡɟɪɧɚɹ ɫɢɫɬɟɦɚ WaveLight FS����ɛɵɥɚ ɩɪɨɬɟɫɬɢɪɨɜɚɧɚ ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�,(&�
60601-1-���ɗ0&���ɫɦɨɬɪɢɬɟ�ɝɥɚɜɭ������©ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ�ɫɨɜɦɟɫɬɢɦɨɫɬɶª�ɧɚ�
ɫɬɪɚɧɢɰɟ�252). 
 

 
 
ɍɫɬɪɨɣɫɬɜɨ� ɛɵɥɨ� ɩɪɨɜɟɪɟɧɨ� ɧɚ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ� ɫɨɜɦɟɫɬɢɦɨɫɬɶ� �ɗ0&��� ɇɟɫɦɨɬɪɹ� ɧɚ�
ɫɨɨɬɜɟɬɫɬɜɢɟ� ɜɫɟɦ� ɬɪɟɛɨɜɚɧɢɹɦ� ɗ0&�� ɪɚɛɨɬɚ� ɫɨ� ɫɛɨɹɦɢ� ɧɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫɤɥɸɱɟɧɚ�
ɩɨɥɧɨɫɬɶɸ��ȿɫɥɢ�ɷɬɨ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜɵɡɵɜɚɟɬ�ɜɨɡɞɟɣɫɬɜɢɟ�ɩɨɦɟɯ�ɧɚ�ɞɪɭɝɢɟ�ɭɫɬɪɨɣɫɬɜɚ��ɱɬɨ�
ɦɨɠɟɬ�ɩɪɨɜɟɪɹɬɶɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɜɤɥɸɱɟɧɢɹ�ɢ�ɨɬɤɥɸɱɟɧɢɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɩɨɥɶɡɨɜɚɬɟɥɶ�ɦɨɠɟɬ�
ɩɨɩɪɨɛɨɜɚɬɶ�ɭɫɬɪɚɧɢɬɶ�ɜɦɟɲɚɬɟɥɶɫɬɜɨ�ɫɥɟɞɭɸɳɢɦɢ�ɦɟɪɚɦɢ� 

• ɉɟɪɟɨɪɢɟɧɬɢɪɨɜɚɬɶ�ɢɥɢ�ɩɟɪɟɦɟɫɬɢɬɶ�ɜɨɫɩɪɢɧɢɦɚɸɳɢɣ�ɩɪɢɛɨɪ�. 

• ɍɜɟɥɢɱɢɬɶ�ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɩɪɢɛɨɪɚɦɢ�. 

• ɉɨɞɤɥɸɱɢɬɶ�ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɤ�ɞɪɭɝɨɣ�ɮɚɡɟ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɟɬɢ. 
 
ɇɟ� ɩɪɢɦɟɧɹɣɬɟ� ɱɪɟɡɦɟɪɧɨɟ� ɭɫɢɥɢɟ� ɩɪɢ� ɫɨɟɞɢɧɟɧɢɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɲɬɟɩɫɟɥɶɧɵɯ� ɜɢɥɨɤ� ɢ�
ɪɚɡɴɟɦɨɜ�� ȿɫɥɢ�ɧɟɜɨɡɦɨɠɧɨ�ɫɨɟɞɢɧɢɬɶ�ɪɚɡɴɟɦɵ��ɩɪɨɜɟɪɶɬɟ�ɫɨɨɬɜɟɬɫɬɜɢɟ� ɪɚɡɴɟɦɨɜ�� ȿɫɥɢ�
ȼɵ�ɨɛɧɚɪɭɠɢɥɢ�ɩɨɜɪɟɠɞɟɧɢɟ�ɜ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɲɬɟɩɫɟɥɶɧɨɣ�ɜɢɥɤɟ�ɢɥɢ�ɜ�ɪɨɡɟɬɤɟ��ɧɟɨɛɯɨɞɢɦɨ�
ɢɯ� ɨɬɪɟɦɨɧɬɢɪɨɜɚɬɶ� ɫ� ɩɨɦɨɳɶɸ� ɧɚɲɟɝɨ� ɭɩɨɥɧɨɦɨɱɟɧɧɨɝɨ� ɫɟɪɜɢɫɧɨɝɨ� ɩɟɪɫɨɧɚɥɚ�� ɑɬɨɛɵ�
ɪɚɫɫɨɟɞɢɧɢɬɶ�ɷɥɟɤɬɪɢɱɟɫɤɢɟ�ɪɚɡɴɟɦɵ��ɧɟ�ɬɹɧɢɬɟ�ɡɚ�ɤɚɛɟɥɶ��ɩɪɢɥɚɝɚɣɬɟ�ɭɫɢɥɢɟ�ɤ�ɜɢɥɤɟ. 
 
ɇɟ�ɢɫɩɨɥɶɡɭɣɬɟ�ɞɟɬɚɥɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɫɨɞɟɪɠɚɳɢɟɫɹ�ɜ�ɫɬɚɧɞɚɪɬɧɨɦ�ɩɟɪɟɱɧɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�� 

• ɜɨ�ɜɡɪɵɜɨɨɩɚɫɧɵɯ�ɦɟɫɬɚɯ�� 

• ɩɪɢ�ɧɚɥɢɱɢɢ�ɝɨɪɸɱɢɯ�ɚɧɟɫɬɟɡɢɪɭɸɳɢɯ�ɫɪɟɞɫɬɜ�ɢɥɢ�ɥɟɝɤɨɢɫɩɚɪɹɸɳɢɯɫɹ�ɪɚɫɬɜɨɪɢɬɟɥɟɣ��
ɤɚɤ��ɧɚɩɪɢɦɟɪ��ɫɩɢɪɬ��ɛɟɧɡɢɧ�ɢɥɢ�ɩɨɞɨɛɧɵɟ�ɢɦ�ɜɟɳɟɫɬɜɚ� 
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