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Аннотация.� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� рɚɡрɚбɨɬɤɚ� ɦɟɬɨɞɢɤɢ� ɨɰɟɧɤɢ�
ɜɥɢɹɧɢɹ�ɭпрɭɝɨɣ�ɞɟɮɨрɦɚɰɢɢ�ɫɧɚрɹɞɚ�ɧɚ�ɫпɨрɬɢɜɧɨɟ�ɭпрɚɠɧɟɧɢɟ�ɧɚ�ɨɫɧɨɜɟ�ɬɟɨрɟ�
ɬɢɱɟɫɤɨɝɨ�ɢ�ɷɤɫпɟрɢɦɟɧɬɚɥɶɧɨɝɨ�ɢɡɭɱɟɧɢɹ�бɨɥɶɲɨɝɨ�ɨбɨрɨɬɚ�ɧɚɡɚɞ�ɜ�ɫпɨрɬɢɜɧɨɣ�
ɝɢɦɧɚɫɬɢɤɟ�ɢ� рɵɜɤɚ�ɲɬɚɧɝɢ� ɜ�ɬɹɠɟɥɨɣ�ɚɬɥɟɬɢɤɟ��ɉɨɤɚɡɚɧɨ�� ɱɬɨ�ɨɰɟɧɤɚ� ɜɥɢɹ�
ɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɞɟɮɨрɦɚɰɢɢ�ɞɥɹ�ɧɟпɨɞɜɢɠɧɨɣ�ɨпɨрɵ�ɜ�ɜɢɞɟ�ɝрɢɮɚ�пɟрɟɤɥɚɞɢɧɵ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɬɚɤɨɣ�ɠɟ�ɨɰɟɧɤɢ�ɞɥɹ�ɫɧɚрɹɞɚ�ɜ�ɜɢɞɟ�ɝрɢɮɚ�ɲɬɚɧɝɢ��
Ⱦɥɹ�пɟрɟɤɥɚɞɢɧɵ�ɞɨɫɬɚɬɨɱɧɨ�рɚɡрɚбɨɬɚɬɶ�ɦɨɞɟɥɶ�ɤɨɥɟбɚɧɢɹ�ɝрɢɮɚ��ɚ�ɞɥɹ�ɲɬɚɧɝɢ�
ɟɟ�ɞɜɢɠɟɧɢɟ�ɧɚɞɨ�рɚɫɫɦɚɬрɢɜɚɬɶ�ɤɚɤ�ɫɥɨɠɧɨɟ��ɫɨɫɬɨɹɳɟɟ�ɢɡ�пɨɞɴɟɦɚ�ɨпɭɫɤɚɧɢɹ�
ɲɬɚɧɝɢ�ɢ�ɧɟпɨɫрɟɞɫɬɜɟɧɧɨ�ɤɨɥɟбɚɧɢɹ�ɝрɢɮɚ�ɲɬɚɧɝɢ��ɉрɨɜɟɞɟɧɧɵɣ�ɜɵɱɢɫɥɢɬɟɥɶ�
ɧɵɣ�ɷɤɫпɟрɢɦɟɧɬ�пɨɡɜɨɥɢɥ�ɨɰɟɧɢɬɶ�ɚɞɟɤɜɚɬɧɨɫɬɶ�рɚɡрɚбɨɬɚɧɧɨɣ�ɦɟɬɨɞɢɤɢ�

Ключевые слова: бɢɨɦɟɯɚɧɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ�� брɭɫɶɹ�� ɝрɢɮ�� пɟрɟɤɥɚɞɢɧɚ��
ɲɬɚɧɝɚ��ɤɨɥɟбɚɧɢɹ��ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ��ɭпрɭɝɨɫɬɶ�

Annotation.�7KH�DLP�RI� WKH�UHVHDUFK�LV� WR�GHYHORS�D�PHWKRG�IRU�HYDOXDWLQJ�WKH�
LPSDFW�RI�HODVWLF�GHIRUPDWLRQ�RI�WKH�SURMHFWLOH�RQ�D�VSRUWV�H[HUFLVH�EDVHG�RQ�WKHRUHWLFDO�
DQG�H[SHULPHQWDO�VWXGLHV�RI�WKH�ODUJH�EDFNZDUG�WXUQ�LQ�J\PQDVWLFV�DQG�WKH�EDU�VQDWFK�
LQ�ZHLJKWOLIWLQJ��,W�LV�VKRZQ��WKDW�WKH�DVVHVVPHQW�RI�WKH�HIIHFW�RI�G\QDPLF�GHIRUPDWLRQ�
IRU�D�¿[HG�VXSSRUW�LQ�WKH�IRUP�RI�D�FURVVEDU�QHFN�GLIIHUV�VLJQL¿FDQWO\�IURP�WKH�VDPH�
DVVHVVPHQW� IRU�D�SURMHFWLOH� LQ� WKH� IRUP�RI�D�EDU�QHFN��)RU� WKH�FURVVEDU�� LW� LV�HQRXJK�
WR�GHYHORS�D�PRGHO�RI� WKH�RVFLOODWLRQ�QHFN��DQG� IRU� WKH�EDU�� LWV�PRYHPHQW� VKRXOG�EH�
FRQVLGHUHG�DV�D�FRPSOH[�RQH��FRQVLVWLQJ�RI� OLIWLQJ�DQG�ORZHULQJ�WKH�EDU�DQG�GLUHFWO\�
RVFLOODWLQJ� WKH� EDU� QHFN�� 7KH� FRQGXFWHG� FRPSXWDWLRQDO� H[SHULPHQW� DOORZHG� XV� WR�
HYDOXDWH�WKH�DGHTXDF\�RI�WKH�GHYHORSHG�PHWKRGRORJ\�

Keywords: ELRPHFKDQLFDO� V\VWHP�� EDUV�� QHFN�� FURVVEDU�� EDU�� YLEUDWLRQV��
PDWKHPDWLFDO�PRGHO��HODVWLFLW\�
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ȼ ɪɹɞɟ ɜɢɞɨɜ ɫɩɨɪɬɚ ɫɧɚɪɹɞ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ ɩɪɨ�
ɹɜɥɹɟɬ ɭɩɪɭɝɢɟ ɫɜɨɣɫɬɜɚ ɢ ɬɟɦ ɫɚɦɵɦ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ 
ɧɚ ɬɟɯɧɢɤɭ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɝɨ ɭɩɪɚɠɧɟɧɢɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɬɪɚɟɤɬɨɪɢɢ 
ɞɜɢɠɟɧɢɹ ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ� ɚ ɬɚɤɠɟ ɟɟ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚ�
ɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ� Ɍɚɤɚɹ ɤɚɪɬɢɧɚ ɧɚɛɥɸɞɚɟɬɫɹ� ɧɚɩɪɢɦɟɪ� ɜ 
ɫɩɨɪɬɢɜɧɨɣ ɝɢɦɧɚɫɬɢɤɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɧɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ 
ɪɚɡɧɨɜɵɫɨɤɢɯ ɛɪɭɫɶɹɯ� ɧɚ ɩɟɪɟɤɥɚɞɢɧɟ� ɜ ɬɹɠɟɥɨɣ ɚɬɥɟɬɢɤɟ ɩɪɢ ɜɵɩɨɥɧɟ�
ɧɢɢ ɪɵɜɤɚ ɢ ɬɨɥɱɤɚ ɢ ɬ� ɞ� >�±�@� ɉɪɢ ɷɬɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɫɩɨɪɬɚ 
ɦɨɝɭɬ ɛɵɬɶ ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɬɥɢɱɢɹ ɜ ɰɟɥɹɯ ɢ ɡɚɞɚɱɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢ�
ɹɧɢɹ ɫɩɨɪɬɢɜɧɨɝɨ ɫɧɚɪɹɞɚ� ɬɚɤ� ɜ ɫɩɨɪɬɢɜɧɨɣ ɝɢɦɧɚɫɬɢɤɟ ɫɧɚɪɹɞ ɢɝɪɚɟɬ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɪɨɥɶ ɧɟɩɨɞɜɢɠɧɨɣ ɭɩɪɭɝɨɣ ɨɩɨɪɵ ɞɥɹ ɛɢɨɦɟɯɚɧɢɱɟ�
ɫɤɨɣ ɫɢɫɬɟɦɵ �ɞɚɥɟɟ ² ȻɆɋ�� ɚ ɫɭɬɶɸ ɭɩɪɚɠɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɟɯɧɢɤɚ ɞɜɢ�
ɠɟɧɢɹ ɫɚɦɨɝɨ ɫɩɨɪɬɫɦɟɧɚ� ȼ ɬɹɠɟɥɨɣ ɚɬɥɟɬɢɤɟ ɝɪɢɮ ɲɬɚɧɝɢ ɩɪɨɹɜɥɹɟɬ 
ɭɩɪɭɝɢɟ ɫɜɨɣɫɬɜɚ� ɜɥɢɹɹ ɧɚ ɤɢɧɟɦɚɬɢɤɭ ɢ ɞɢɧɚɦɢɤɭ ɞɜɢɠɟɧɢɹ ȻɆɋ� ɧɨ 
ɩɪɢ ɷɬɨɦ ɢ ɩɨɞɴɟɦ ɲɬɚɧɝɢ� ɬ� ɟ� ɟɟ ɞɜɢɠɟɧɢɟ� ɬɨɠɟ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟ�
ɦɨɣ ɱɚɫɬɶɸ ɭɩɪɚɠɧɟɧɢɹ� ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɰɟɧɢɜɚɟɬɫɹ >�±�@� ɗɬɨ 
ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɚɤ ɜɥɢɹɧɢɹ ɭɩɪɭɝɢɯ ɫɜɨɣɫɬɜ 
ɫɩɨɪɬɢɜɧɨɝɨ ɫɧɚɪɹɞɚ ɧɚ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɫɩɨɪɬɫɦɟɧɚ� ɬɚɤ ɢ 
ɜɥɢɹɧɢɹ ɫɚɦɨɝɨ ɫɩɨɪɬɫɦɟɧɚ ɧɚ ɞɜɢɠɟɧɢɟ ɭɩɪɭɝɨɝɨ ɫɧɚɪɹɞɚ ɬɢɩɚ ɲɬɚɧɝɢ�

ɇɚ ɪɢɫɭɧɤɟ � ɩɨɤɚɡɚɧɨ ɜɵɩɨɥɧɟɧɢɟ ɛɨɥɶɲɨɝɨ ɨɛɨɪɨɬɚ ɧɚɡɚɞ ɧɚ ɩɟɪɟ�
ɤɥɚɞɢɧɟ ɜ ɢɫɩɨɥɧɟɧɢɢ ɦɚɫɬɟɪɚ ɫɩɨɪɬɚ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ ɩɨ ɫɩɨɪɬɢɜ�
ɧɨɣ ɝɢɦɧɚɫɬɢɤɟ ɘ�Ʉ�

Ɋɢɫɭɧɨɤ � ² Большой оборот назад на перекладине



���

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ� ɱɬɨ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɧɚɢɛɨ�
ɥɟɟ ɬɨɱɧɨ ɨɬɪɚɠɚɟɬ ɞɟɮɨɪɦɚɰɢɸ ɭɩɪɭɝɨɣ ɨɩɨɪɵ� ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɝɪɢɮ 
ɩɟɪɟɤɥɚɞɢɧɵ� ɞɜɭɯɨɩɨɪɧɚɹ ɨɞɧɨɩɪɨɥɟɬɧɚɹ ɛɚɥɤɚ �ɪɢɫ� ���

Ɋɢɫɭɧɨɤ � ² Расчетная схема грифа перекладины

ȼ ɬɨɱɤɚɯ � ɢ � ɧɚ ɪɢɫɭɧɤɟ � ɤ ɝɪɢɮɭ ɩɟɪɟɤɥɚɞɢɧɵ ɩɪɢɥɨɠɟɧɵ ɫɢɥɵ ɨɬ 
ɪɭɤ ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ� Ɉɬɦɟɬɢɦ� ɱɬɨ ɫɬɪɭɤɬɭɪɚ ɨɩɨɪɧɵɯ ɪɟɚɤɰɢɣ 
ɜ ɤɨɧɬɚɤɬɟ ɩɚɪɵ ©ɪɭɤɚ ² ɨɩɨɪɚª ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ ɞɜɭɯ ɫɢɥ� ɪɟ�
ɚɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɞɟɣɫɬɜɢɹ ɫɩɨɪɬɫɦɟɧɚ ȻɆɋ5 ����   ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ
ɪɟɚɤɰɢɢ� ɜɨɡɧɢɤɚɸɳɟɣ ɨɬ ɞɢɧɚɦɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɨɩɨɪɵ ɜ ɩɪɨɰɟɫɫɟ 
ɜɵɩɨɥɧɟɧɢɹ ɫɩɨɪɬɢɜɧɨɝɨ ɭɩɪɚɠɧɟɧɢɹ Ɉɉ5 ����  �

ɇɚ ɪɢɫɭɧɤɟ � ɫɢɥɚ ɢɧɟɪɰɢɢ ɝɪɢɮɚ ɨɛɨɡɧɚɱɟɧɚ ɤɚɤ �8 � ɬɚɤ ɤɚɤ ɭɱɢɬɵ�
ɜɚɟɬɫɹ� ɱɬɨ ɦɚɫɫɚ ɝɪɢɮɚ ɞɥɹ ɩɟɪɟɤɥɚɞɢɧɵ ɨɥɢɦɩɢɣɫɤɨɝɨ ɨɛɪɚɡɰɚ ɫɨɫɬɚɜ�
ɥɹɟɬ ɩɪɢɦɟɪɧɨ ������ ɤɝ� ɱɬɨ ɡɧɚɱɢɦɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɚɫɫɨɣ ɫɟɝɦɟɧɬɨɜ ɢ 
ɡɜɟɧɶɟɜ ȻɆɋ� ɧɚɩɪɢɦɟɪ� ɤɢɫɬɢ� ɩɪɟɞɩɥɟɱɶɹ ɢ ɬ� ɞ� 

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɭɱɟɬɚ ɦɚɫɫɵ ɝɪɢɮɚ ɹɜɥɹɟɬɫɹ ɩɪɢɜɟɞɟɧɢɟ ɟɟ� ɧɚ�
ɩɪɢɦɟɪ� ɩɨ ɪɢɫɭɧɤɭ � ɤ ɬɨɱɤɟ � ɨɞɧɢɦ ɢɡ ɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɨɜ ɦɟɯɚɧɢɤɢ 
>��@� ɍɱɢɬɵɜɚɹ� ɱɬɨ ɩɨɥɧɚɹ ɪɟɚɤɰɢɹ ɨɬ ɞɟɣɫɬɜɢɹ ɬɨɥɶɤɨ ȻɆɋ ɧɚ ɨɩɨɪɭ 
ɪɚɜɧɚ ɫɭɦɦɟ ɪɟɚɤɰɢɣ ɜ ɤɨɧɬɚɤɬɟ ɪɭɤ ɫɩɨɪɬɫɦɟɧɚ�

ȻɆɋȻɆɋȻɆɋ 555 2��������� �  � ���
ɞɥɹ ɝɪɢɮɚ ɫ ɦɨɞɭɥɟɦ ɘɧɝɚ ( ��� Ƚɩɚ ɢ ɞɢɚɦɟɬɪɨɦ G �� ɦɦ ɭɪɚɜɧɟɧɢɟ 
ɤɨɥɟɛɚɧɢɣ ɩɨ ɦɟɬɨɞɭ ɫɢɥ >��@ ɡɚɩɢɲɟɦ ɤɚɤ�

ȻɆɋ5TT ��
�

�� ������������� �� � � ���
Ɂɞɟɫɶ T ² ɨɛɳɟɟ ɨɛɨɡɧɚɱɟɧɢɟ ɭɩɪɭɝɨɣ ɞɟɮɨɪɦɚɰɢɢ ɝɪɢɮɚ� ɩɪɢɧɢɦɚɸ�
ɳɟɟ ɤɨɧɤɪɟɬɧɭɸ ɮɨɪɦɭ [ ɢɥɢ \ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ� ɜ ɤɚɤɨɣ ɩɥɨɫɤɨɫɬɢ 
ɢɫɫɥɟɞɭɟɬɫɹ ɞɟɮɨɪɦɚɰɢɹ ɫɩɨɪɬɢɜɧɨɝɨ ɫɧɚɪɹɞɚ� ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢɥɢ ɜ 
ɜɟɪɬɢɤɚɥɶɧɨɣ�

ɇɚ ɪɢɫɭɧɤɟ � ɚ ɩɨɤɚɡɚɧ ɝɨɞɨɝɪɚɮ ɨɩɨɪɧɨɣ ɪɟɚɤɰɢɢ ɨɬ ɞɟɣɫɬɜɢɹ ɬɨɥɶɤɨ 
ȻɆɋ� ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɭɪɚɜɧɟɧɢɸ ���� ɇɚ ɪɢɫɭɧɤɟ � ɛ ɩɪɟɞɫɬɚɜɥɟɧ ɝɨɞɨ�
ɝɪɚɮ ɭɠɟ ɩɨɥɧɨɣ ɨɩɨɪɧɨɣ ɪɟɚɤɰɢɢ ɞɥɹ ɫɢɫɬɟɦɵ ©ɫɩɨɪɬɫɦɟɧ ² ɝɪɢɮª� ɩɨ�
ɫɬɪɨɟɧɧɵɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɬɭɪɧɨɝɨ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ�

1 3 2
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Ɋɢɫɭɧɨɤ � ² Силовой анализ пары «рука — гриф»�

ɚ ² ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɝɨɞɨɝɪɚɮ ɞɥɹ ȻɆɋ�  
б�² ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɝɨɞɨɝɪɚɮ ɞɥɹ ɩɨɥɧɨɣ ɫɢɫɬɟɦɵ ©ɫɩɨɪɬɫɦɟɧ ² ɝɪɢɮª

Ƚɪɚɮɢɤɢ ɩɨɞɨɛɧɵ ɮɨɪɦɟ ɬɪɚɟɤɬɨɪɢɢ ɝɪɢɮɚ ɩɟɪɟɤɥɚɞɢɧɵ� ɤɨɬɨɪɚɹ ɜ 
ɦɚɬɟɦɚɬɢɤɟ ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ ©ɭɥɢɬɤɚ ɉɚɫɤɚɥɹª >�� ��@�

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ� ɩɪɨɜɟɞɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɞɥɹ ɜɫɟɣ ɫɢ�
ɫɬɟɦɵ ©ɫɩɨɪɬɫɦɟɧ ² ɨɩɨɪɚª >�@ ɢ ɪɚɫɫɱɢɬɚɜ ɩɨɫɥɟ ɷɬɨɝɨ ɩɨ ɭɪɚɜɧɟɧɢɸ 
��� ɨɩɨɪɧɭɸ ɪɟɚɤɰɢɸ ɬɨɥɶɤɨ ɨɬ ɞɟɣɫɬɜɢɹ ȻɆɋ� ɩɭɬɟɦ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɪɟ�
ɚɤɰɢɣ ɫ ɭɱɟɬɨɦ ɫɬɪɭɤɬɭɪɵ ɩɨ ɜɵɪɚɠɟɧɢɸ ��� ɩɨɥɭɱɢɦ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ 
ɤɚɪɬɢɧɭ ɜɥɢɹɧɢɹ ɫɧɚɪɹɞɚ ɧɚ ɫɢɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɩɨɪɬɫɦɟɧɚ ɫɨ ɫɧɚ�
ɪɹɞɨɦ�

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜɥɢɹɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɝɪɢɮɚ ɲɬɚɧ�
ɝɢ ɞɥɹ ɪɵɜɤɚ ɜ ɬɹɠɟɥɨɣ ɚɬɥɟɬɢɤɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɛɨɥɟɟ ɫɥɨɠɧɵɣ ɯɚ�
ɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ ɫɩɨɪɬɢɜɧɨɝɨ ɫɧɚɪɹɞɚ� Ɋɚɫɫɦɨɬɪɢɦ ɞɜɢɠɟɧɢɟ ɲɬɚɧɝɢ 
ɤɚɤ ɫɥɨɠɧɨɟ� ɩɟɪɟɧɨɫɧɵɦ ɞɜɢɠɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɞɜɢɠɟɧɢɟ ɲɬɚɧɝɢ� ɩɨɹɜ�
ɥɹɸɳɟɟɫɹ ɡɚ ɫɱɟɬ ɭɫɢɥɢɣ ɫɩɨɪɬɫɦɟɧɚ� Ɉɧɨ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɤɚɤ ɜ ɜɟɪ�
ɬɢɤɚɥɶɧɨɣ� ɬɚɤ ɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɹɯ� ɇɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ� 
ɩɨɞɴɟɦ ɢɥɢ ɨɩɭɫɤɚɧɢɟ ɡɧɚɱɟɧɢɹ ɧɟ ɢɦɟɸɬ� 

Ɉɬɧɨɫɢɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ ɫɱɢɬɚɟɦ ɤɨɥɟɛɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɲɬɚɧ�
ɝɢ ɜ ɪɭɤɚɯ ɫɩɨɪɬɫɦɟɧɚ� ɗɬɨ ɨɡɧɚɱɚɟɬ� ɱɬɨ ɞɜɢɠɟɧɢɟ ɲɬɚɧɝɢ ɪɚɫɤɥɚɞɵɜɚ�
ɟɬɫɹ ɧɚ ɞɜɢɠɟɧɢɟ ɡɚ ɫɱɟɬ ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ ɧɚ ɤɨɥɟɛɚɬɟɥɶɧɨɟ 
ɞɜɢɠɟɧɢɟ ɲɬɚɧɝɢ ɢɡ�ɡɚ ɭɩɪɭɝɢɯ ɫɜɨɣɫɬɜ ɝɪɢɮɚ ɜ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ ɫ 
ɭɫɤɨɪɟɧɢɟɦ�

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɞɜɢɠɟɧɢɹ ɲɬɚɧɝɢ ɜ ɩɟɪɟɧɨɫɧɨɦ ɞɜɢɠɟɧɢɢ ɩɨɤɚ�
ɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ �� ɍɱɬɟɦ� ɱɬɨ ɦɚɫɫɚ ɝɪɢɮɚ ɪɚɜɧɚ Pɝр �� ɤɝ� ɧɨ ɨɧɚ ɪɚɫɩɪɟ�
ɞɟɥɟɧɚ ɩɨ ɜɫɟɣ ɞɥɢɧɟ� Ⱦɥɹ ɩɪɢɜɟɞɟɧɢɹ ɦɚɫɫɵ ɤ ɫɟɪɟɞɢɧɟ ɝɪɢɮɚ ɲɬɚɧɝɢ 
ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ ɩɨ >��@ ɞɥɹ ɛɚɥɤɢ ɩɨ ɪɢɫɭɧɤɭ ��
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Ɋɢɫɭɧɨɤ � ² Расчетная схема грифа штанги 
в переносном движении

Ɉɫɨɛɟɧɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɚɧɝɢ ɜ ɩɟɪɟɧɨɫɧɨɦ ɞɜɢɠɟɧɢɢ ɩɨ ɪɢɫɭɧ�
ɤɭ � ɜ ɬɨɦ� ɱɬɨ ɜɫɟ ɱɚɫɬɢ ɫɩɨɪɬɢɜɧɨɝɨ ɫɧɚɪɹɞɚ ɞɜɢɠɭɬɫɹ ɫ ɨɞɢɧɚɤɨɜɵɦ 
ɭɫɤɨɪɟɧɢɟɦ ÿ� ɇɚ ɲɬɚɧɝɭ ɞɟɣɫɬɜɭɸɬ ɫɢɥɵ ɬɹɠɟɫɬɢ ɞɢɫɤɨɜ ɲɬɚɧɝɢ бG  � 
ɫɢɥɚ ɬɹɠɟɫɬɢ ɝɪɢɮɚ прG  � ɩɪɢɥɨɠɟɧɵ ɫɢɥɵ ɢɧɟɪɰɢɢ б8   ɨɬ ɞɢɫɤɨɜ ɲɬɚɧɝɢ 
ɢ ɫɢɥɚ ɢɧɟɪɰɢɢ ɨɬ ɦɚɫɫɵ ɝɪɢɮɚ пр8   � ɚ ɬɚɤɠɟ ɪɟɚɤɰɢɢ 25  ɢ �5  � Ɍɨɝɞɚ ɡɚ�
ɩɢɲɟɦ

0 ¦Y , 022 �2  ������ прпрбб 8G558G . ���
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɫɢɥ ɩɨ ɪɢɫɭɧɤɭ � ɩɪɢ ɪɚɜɟɧɫɬɜɟ ɨɩɨɪɧɵɯ ɪɟɚɤ�

ɰɢɣ ɞɥɹ ɨɛɟɢɯ ɪɭɤ 5 5� 5�� ɩɨɥɭɱɢɦ
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ɂɦɟɧɧɨ ɧɚɥɢɱɢɟ ɭɫɤɨɪɟɧɢɹ ɩɪɢ ɩɨɞɴɟɦɟ �ɨɩɭɫɤɚɧɢɢ� ɲɬɚɧɝɢ ɢ ɛɨɥɶ�
ɲɢɟ ɦɚɫɫɵ ɞɢɫɤɨɜ ɲɬɚɧɝɢ ɜɵɡɵɜɚɸɬ ɤɨɥɟɛɚɧɢɹ ɝɪɢɮɚ ɲɬɚɧɝɢ�

ɇɚ ɪɢɫɭɧɤɟ � ɩɨɤɚɡɚɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɲɬɚɧɝɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨɦ ɞɜɢ�
ɠɟɧɢɢ� ɬ� ɟ� ɩɪɢ ɤɨɥɟɛɚɧɢɹɯ ɝɪɢɮɚ ɫ ɞɢɫɤɚɦɢ ɲɬɚɧɝɢ�

Ɋɢɫɭɧɨɤ � ² Расчетная схема грифа штанги в относительном движении
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ȼɜɟɞɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɢɥɵ ɢɧɟɪɰɢɢ ɞɢɫɤɨɜ ɲɬɚɧɝɢ ɢ ɝɪɢɮɚ ɢ 
ɤɚɠɞɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɧɚɣɞɟɦ ɧɚɥɨɠɟɧɢɟɦ� ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɫɢɥ >�� �@�

ɂɫɩɨɥɶɡɭɹ ɪɢɫɭɧɨɤ � ɢ ɭɱɢɬɵɜɚɹ ɫɢɦɦɟɬɪɢɱɧɨɫɬɶ ɫɯɟɦɵ� ɩɨɥɭɱɢɦ

ɋɨɜɦɟɫɬɧɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ��� ɢ ��� ɞɚɟɬ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɤɚɪ�
ɬɢɧɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɩɨɪɬɫɦɟɧɚ ɢ ɲɬɚɧɝɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɦɨɞɟɥɟɣ� ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ� ɫɨɩɨɫɬɚɜɢɜ ɫ ɞɚɧɧɵ�
ɦɢ ɧɚɬɭɪɧɨɝɨ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ�

ɇɚ ɪɢɫɭɧɤɟ � ɩɨɤɚɡɚɧ ɩɨɞɴɟɦ ɲɬɚɧɝɢ ɜɟɫɨɦ ��� ɤɝ ɜ ɪɵɜɤɟ ɩɨ ɤɚɠɞɨ�
ɦɭ ��ɦɭ ɤɚɞɪɭ ɜɢɞɟɨɫɴɟɦɤɢ >�@�

Ɋɢɫɭɧɨɤ � ² Выполнение рывка

��������� ������ GGG \\P\\P\ прб  ���� �

���������� ����2 GG \\P\\P\ прб  ���� �

�� \\  �

��������� ������ GGG 888888\ бпрпрб c��c��c� �

������������ ������ GGG 888888\ бпрпрб c���c�c�� �

��������� ������ GGG 888888\ бпрпрб c��c��c� �

ɝɞɟ �QG � �QG � �QG ² ɟɞɢɧɢɱɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ� 
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Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɱɢɫɥɨɜɵɯ ɡɧɚɱɟɧɢɣ ɞɚɧɧɵɯ 
ɨɩɨɪɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɟɚɤɰɢɣ ɝɪɢɮɚ ɜ ɪɭɤɚɯ ɧɚɦɢ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɜɢ�
ɞɟɨɫɴɟɦɤɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɨɣ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɤɨɦɩɶɸɬɟɪ�
ɧɨɣ ɩɪɨɝɪɚɦɦɨɣ� ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɚɧɚɥɢɡɚ ɬɟɯɧɢɤɢ ɝɢɦɧɚɫɬɢɱɟɫɤɢɯ 
ɭɩɪɚɠɧɟɧɢɣ >��@� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɞɥɹ ɚɧɚɥɢɡɚ ɬɟɯɧɢɤɢ ɬɹɠɟɥɨɚɬɥɟɬɢ�
ɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ >��±��@� 

ɇɚ ɪɢɫɭɧɤɟ � ɩɪɟɞɫɬɚɜɥɟɧ ɫɢɥɨɜɨɣ ɚɧɚɥɢɡ ɯɜɚɬɚ ɫɩɨɪɬɫɦɟɧɚ ɜ ɜɵ�
ɱɢɫɥɢɬɟɥɶɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɞɥɹ ɪɵɜɤɚ ɩɨ ɪɢɫɭɧɤɭ �� Ɍɨɱɤɢ ɧɚ ɝɪɚ�
ɮɢɤɟ ɢɡɦɟɧɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɟɚɤɰɢɢ ɩɨɤɚɡɚɧɵ ɞɥɹ ɤɚɠɞɨɝɨ ɜɬɨɪɨɝɨ 
ɤɚɞɪɚ� 

Ɋɢɫɭɧɨɤ � ² Опорные вертикальные реакции грифа в руках

Ⱦɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɭɩɪɭɝɢɯ ɫɜɨɣɫɬɜ ɫɩɨɪɬɢɜɧɨɝɨ ɫɧɚɪɹɞɚ ɧɚ ɤɢɧɟɦɚ�
ɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɭɩɪɚɠɧɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɨɜɦɟɫɬ�
ɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɜɢɠɟɧɢɹ ɫɩɨɪɬɢɜɧɨɝɨ ɫɧɚɪɹɞɚ 
ɢ ɪɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɨɝɨ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ� Ɇɨɞɟɥɢ ɭɩɪɭ�
ɝɨɣ ɞɟɮɨɪɦɚɰɢɢ ɧɟɩɨɞɜɢɠɧɵɯ ɫɩɨɪɬɢɜɧɵɯ ɫɧɚɪɹɞɨɜ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɭɪɚɜɧɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɛɚɥɤɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɪɢ�
ɧɹɬɨɣ ɦɨɞɟɥɢ ɫɩɨɪɬɢɜɧɨɝɨ ɫɧɚɪɹɞɚ� ȼ ɫɥɭɱɚɟ ɞɜɢɠɟɧɢɹ ɫɚɦɨɝɨ ɭɩɪɭɝɨɝɨ 
ɫɧɚɪɹɞɚ ɦɨɞɟɥɢ ɞɜɢɠɟɧɢɹ ɪɚɡɛɢɜɚɸɬɫɹ ɧɚ ɞɜɚ ɜɢɞɚ� ɞɢɧɚɦɢɱɟɫɤɢɟ ɦɨɞɟ�
ɥɢ ɞɜɢɠɟɧɢɹ ɫɧɚɪɹɞɚ ɢ ɦɨɞɟɥɢ ɟɝɨ ɤɨɥɟɛɚɧɢɹ� Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɤɚɪɬɢɧɭ ɜɥɢɹɧɢɹ ɫɧɚɪɹɞɚ ɧɚ ɱɟɥɨɜɟɤɚ� ɱɬɨ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɱɟɫɬɶ ɷɬɨɬ ɮɚɤɬɨɪ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɫɩɨɪɬɫɦɟɧɨɜ�
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�� ȼɨɪɨɧɨɜɢɱ� ɘ� ȼ� ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɪɨɫɬɪɚɧ�
ɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɜɢɠɟɧɢɹ ɲɬɚɧɝɢ ɜ ɪɵɜɤɟ ɭ ɫɩɨɪɬɫɦɟɧɨɜ ɜɵɫɨɤɨɣ ɢ ɫɪɟɞ�
ɧɟɣ ɫɩɨɪɬɢɜɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ � ɘ� ȼ� ȼɨɪɨɧɨɜɢɱ �� ɍɱɟɧɵɟ ɡɚɩɢɫɤɢ ɭɧɢɜɟɪɫɢɬɟ�
ɬɚ ɢɦɟɧɢ ɉ� Ɏ� Ʌɟɫɝɚɮɬɚ� ² ����� ± ʋ � ������ ² ɋ� ��±���

�� ȼɨɪɨɧɨɜɢɱ� ɘ� ȼ� Ȼɢɨɦɟɯɚɧɢɤɚ ɬɹɠɟɥɨɚɬɥɟɬɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ � ɦɨɧɨɝɪɚ�
ɮɢɹ � ɘ� ȼ� ȼɨɪɨɧɨɜɢɱ� Ⱦ� Ⱥ� Ʌɚɜɲɭɤ� ȼ� ɂ� Ɂɚɝɪɟɜɫɤɢɣ � Ɇ�ɜɨ ɜɧɭɬɪ� ɞɟɥ Ɋɟɫɩ� Ȼɟ�
ɥɚɪɭɫɶ� ɭɱɪɟɠɞɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ©Ɇɨɝɢɥɟɜɫɤɢɣ ɢɧɫɬɢɬɭɬ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɜɧɭɬɪɟɧɧɢɯ 
ɞɟɥ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶª� ² Ɇɨɝɢɥɟɜ � Ɇɨɝɢɥɟɜ� ɢɧɫɬɢɬɭɬ ɆȼȾ� ����� ² ��� ɫ�

�� ɉɨɤɚɬɢɥɨɜ� Ⱥ� ȿ� Ȼɢɨɞɢɧɚɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɩɨɪɬɢɜɧɵɯ ɭɩɪɚɠɧɟ�
ɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɭɩɪɭɝɨɣ ɨɩɨɪɵ � Ⱥ� ȿ� ɉɨɤɚɬɢɥɨɜ� ȼ� ɂ� Ɂɚɝɪɟɜɫɤɢɣ� Ⱦ� Ⱥ� Ʌɚɜ�
ɲɭɤ� ² Ɇɢɧɫɤ � ɂɡɞɚɬ� ɰɟɧɬɪ ȻȽɍ� ����� ² ��� ɫ�

�� ȼɨɪɨɧɨɜɢɱ ɘ� ȼ�� Ʌɚɜɲɭɤ Ⱦ� Ⱥ� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ
ɫɬɪɭɤɬɭɪɵ ɬɹɠɟɥɨɚɬɥɟɬɢɱɟɫɤɨɝɨ ɭɩɪɚɠɧɟɧɢɹ ©Ɋɵɜɨɤª >ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ@ �� 
Ɏɢɡɢɱɟɫɤɨɟ ɜɨɫɩɢɬɚɧɢɟ� ɫɩɨɪɬ� ɮɢɡɢɱɟɫɤɚɹ ɪɟɚɛɢɥɢɬɚɰɢɹ ɢ ɪɟɤɪɟɚɰɢɹ� ɩɟɪɫɩɟɤ�
ɬɢɜɵ ɢ ɩɪɨɛɥɟɦɵ ɪɚɡɜɢɬɢɹ � ɦɚɬɟɪɢɚɥɵ 9, ɦɟɠɞɭɧɚɪ� ɷɥɟɤɬɪɨɧ� ɧɚɭɱ��ɩɪɚɤɬ� 
ɤɨɧɮ�� ��±�� ɦɚɹ ���� ɝ�� Ʉɪɚɫɧɨɹɪɫɤ � ɷɥɟɤɬɪɨɧ� ɫɛ� � ɩɨɞ ɨɛɳ� ɪɟɞ� Ɍ� Ƚ� Ⱥɪɭɬɸ�
ɧɹɧɚ � ɋɢɛɢɪ� ɝɨɫ� ɚɷɪɨɤɨɫɦɢɱ� ɭɧ�ɬ� Ʉɪɚɫɧɨɹɪɫɤ� ����� ² Ɋɟɠɢɦ ɞɨɫɬɭɩɚ� KWWS���
GRFSOD\HU�UX����������)L]LFKHVNRH�YRVSLWDQLH�VSRUW�IL]LFKHVND\D�UHDELOLWDFL\D�L�
UHNUHDFL\D�SUREOHP\�L�SHUVSHNWLY\�UD]YLWL\D�KWPO� ² Ⱦɚɬɚ ɞɨɫɬɭɩɚ� �����������

�� ȼɨɪɨɧɨɜɢɱ� ɘ� ȼ� ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɵɜɤɚ ɜ ɬɹɠɟɥɨɣ ɚɬ�
ɥɟɬɢɤɟ � ɘ� ȼ� ȼɨɪɨɧɨɜɢɱ� Ⱦ� Ⱥ� Ʌɚɜɲɭɤ �� ȼɨɫɬɨɤ�Ȼɟɥɚɪɭɫɶ�Ɂɚɩɚɞ� Ɏɢɡɢɱɟɫɤɚɹ 
ɤɭɥɶɬɭɪɚ� ɫɩɨɪɬ� ɡɞɨɪɨɜɵɣ ɨɛɪɚɡ ɠɢɡɧɢ ɜ �� ɜɟɤɟ � ɫɛ� ɧɚɭɱ� ɫɬ� �� Ɇɟɠɞɭɧɚɪ� 
ɫɢɦɩɨɡɢɭɦɚ� Ɇɨɝɢɥɟɜ� ��±�� ɞɟɤ� ���� ɝ� �� ɆȽɍ ɢɦɟɧɢ Ⱥ� Ⱥ� Ʉɭɥɟɲɨɜɚ� ² 
Ɇɨɝɢɥɟɜ � ɆȽɍ ɢɦɟɧɢ Ⱥ� Ⱥ� Ʉɭɥɟɲɨɜɚ� ����� ² ɋ� ���±����

�� ȼɨɪɨɧɨɜɢɱ� ɘ� ȼ� ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɤɢɧɟɦɚɬɢɱɟ�
ɫɤɢɯ ɩɚɤɚɡɚɬɟɥɟɣ ɬɟɯɧɢɤɢ ɪɵɜɤɚ ɜ ɬɹɠɟɥɨɣ ɚɬɥɟɬɢɤɟ � ɘ� ȼ� ȼɨɪɨɧɨɜɢɱ� Ⱦ� Ⱥ� Ʌɚɜ�
ɲɭɤ� ȼ� ɂ� Ɂɚɝɪɟɜɫɤɢɣ �� Ɇɢɪ ɫɩɨɪɬɚ� ² ����� ² ʋ � ����� ² ɋ� ��±���

�� ȼɨɪɨɧɨɜɢɱ� ɘ� ȼ� ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɞɢ�
ɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɯɧɢɤɢ ɪɵɜɤɚ ɜ ɬɹɠɟɥɨɣ ɚɬɥɟɬɢɤɟ � ɘ� ȼ� ȼɨɪɨɧɨɜɢɱ� 
Ⱦ� Ⱥ� Ʌɚɜɲɭɤ� ȼ� ɂ� Ɂɚɝɪɟɜɫɤɢɣ �� Ɇɢɪ ɫɩɨɪɬɚ� ² ����� ² ʋ � ����� ² ɋ� ��±���

�� ȼɨɪɨɧɨɜɢɱ� ɘ� ȼ ɉɟɞɚɝɨɝɢɤɨ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɟ ɫɬɪɭɤɬɭɢɪɨɜɚɧɢɟ ɭɩɪɚɠ�
ɧɟɧɢɹ ©Ɋɵɜɨɤª ɜ ɬɹɠɟɥɨɣ ɚɬɥɟɬɢɤɟ � ɘ� ȼ� ȼɨɪɨɧɨɜɢɱ� Ⱦ� Ⱥ� Ʌɚɜɲɭɤ� ȼ� ɂ� Ɂɚɝɪɟɜ�
ɫɤɢɣ �� Ȼɢɨɦɟɯɚɧɢɤɚ ɞɜɢɝɚɬɟɥɶɧɵɯ ɞɟɣɫɬɜɢɣ ɢ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɜ ɫɩɨɪ�
ɬɟ � ɦɚɬɟɪɢɚɥɵ 9 ȼɫɟɪɨɫ� ɫ ɦɟɠɞɭɧɚɪ� ɭɱɚɫɬɢɟɦ ɧɚɭɱ��ɩɪɚɤɬ� ɤɨɧɮ�� ��±�� ɧɨɹɛ� 
���� ɝ� � ɩɨɞ ɪɟɞ� Ⱥ� ɇ� Ɏɭɪɚɟɜɚ ² Ɇ� � Ɇɚɥɚɯɨɜɤɚ� ����� ² ɋ� ��±���

��� ɋɧɢɬɤɨ� ɇ� Ʉ� ɋɬɪɨɢɬɟɥɶɧɚɹ ɦɟɯɚɧɢɤɚ � ɇ� Ʉ� ɋɧɢɬɤɨ� ² Ɇ� � ȼɵɫɲɚɹ ɲɤɨ�
ɥɚ� ����� ² ��� ɫ�

��� Ƚɚɜɟɪɞɨɜɫɤɢɣ� ɘ� Ʉ� Ɍɟɯɧɢɤɚ ɝɢɦɧɚɫɬɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ� ɉɨɩɭɥɹɪɧɨɟ
ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ � ɘ� Ʉ� Ƚɚɜɟɪɞɨɜɫɤɢɣ� ² Ɇ� � Ɍɟɪɪɚ�ɋɩɨɪɬ� ����� ² ��� ɫ�

��� Ɂɚɝɪɟɜɫɤɢɣ� ȼ� ɂ� Ʉɨɦɩɶɸɬɟɪɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɦɨɞɟ�
ɥɟɣ ɚɧɚɥɢɡɚ ɞɜɢɠɟɧɢɹ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ � ȼ� ɂ� Ɂɚɝɪɟɜɫɤɢɣ� Ɉ� ɂ� Ɂɚɝɪɟɜ�
ɫɤɢɣ �� Ɍɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ� ² ����� ² ʋ �� ² ɋ� ��±���

��� ȼɨɪɨɧɨɜɢɱ� ɘ� ȼ� ɉɪɨɝɪɚɦɦɧɨ�ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɚɧɚɥɢɡɚ ɢ ɤɨɪɪɟɤ�
ɰɢɢ ɬɟɯɧɢɤɢ ɬɹɠɟɥɨɚɬɥɟɬɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ � ɘ� ȼ� ȼɨɪɨɧɨɜɢɱ� Ⱦ� Ⱥ� Ʌɚɜɲɭɤ �� 



���

ȼɿɫɧ� ɑɟɪɧɿɝɿɜ� ɧɚɰ� ɩɟɞ� ɭɧ�ɬɭ� ɋɟɪ�� ɉɟɞɚɝɨɝɿɱɧɿ ɧɚɭɤɢ� Ɏɿɡɢɱɧɟ ɜɢɯɨɜɚɧɧɹ ɬɚ 
ɫɩɨɪɬ� ² ����� ² ȼɢɩ� ��� �Ɍ� ��� ² ɋ� ��±��� 

��� ȼɨɪɨɧɨɜɢɱ� ɘ� ȼ� Ʉɨɦɩɶɸɬɟɪɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɨɫɬɪɨɟɧɢɹ ɛɢɨɦɟɯɚɧɢɱɟ�
ɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɯɧɢɤɢ ɬɹɠɟɥɨɚɬɥɟɬɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ � ɘ� ȼ� ȼɨɪɨɧɨ�
ɜɢɱ �� Ⱥɤɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɩɪɚɜɚ� ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɩɫɢɯɨɥɨɝɢɢ � ɫɛ� ɧɚɭɱ� ɬɪɭɞɨɜ � 
Ɇɨɝɢɥɟɜɫɤɢɣ ɢɧɫɬɢɬɭɬ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɜɧɭɬɪɟɧɧɢɯ ɞɟɥ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ� ² 
Ɇɨɝɢɥɟɜ� ����� ² ȼɵɩ� �� ² ɋ� ��±���

��� ȼɨɪɨɧɨɜɢɱ� ɘ� ȼ� ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɫɢɥɵ ɪɟɚɤɰɢɢ
ɨɩɨɪɵ ɢ ɫɜɹɡɢ ɜ ɫɭɫɬɚɜɚɯ ɫɩɨɪɬɫɦɟɧɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɹɠɟɥɨɚɬɥɟɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɠɧɟɧɢɹ ©ɪɵɜɨɤª � ɘ� ȼ� ȼɨɪɨɧɨɜɢɱ� Ⱦ� Ⱥ� Ʌɚɜɲɭɤ� ȼ� ɂ� Ɂɚɝɪɟɜɫɤɢɣ �� Ⱥɤ�
ɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɩɪɚɜɚ� ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɩɫɢɯɨɥɨɝɢɢ � ɫɛ� ɧɚɭɱ� ɬɪɭɞɨɜ � Ɇɨɝɢɥɟɜ�
ɫɤɢɣ ɢɧɫɬɢɬɭɬ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɜɧɭɬɪɟɧɧɢɯ ɞɟɥ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ� ² Ɇɨɝɢɥɟɜ� 
����� ² ȼɵɩ� �� ² ɋ� ���±����
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