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ɋɟɤɰɢɹ����ȾɂɎɎȿɊȿɇɐɂȺɅɖɇɕȿ�ɍɊȺȼɇȿɇɂə�
ɂ�ɆȺɌȿɆȺɌɂɑȿɋɄɂȿ�ɆɈȾȿɅɂ�

ɍȾɄ�������
Ƚɪɢɲɤɨɜ�Ⱥ�ɋ���ȿɪɺɦɢɧ�Ⱥ�Ɇ�

Ɉɞɧɨɦɟɪɧɨɟ�ɞɜɢɠɟɧɢɟ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɩɨɬɟɧɰɢɚɥɶɧɨɣ�ɫɢɥɵ�ɜ�
ɨɞɧɨɪɨɞɧɨɣ�ɞɢɫɫɢɩɚɬɢɜɧɨɣ�ɫɪɟɞɟ�ɫ�ɥɢɧɟɣɧɵɦ�ɩɨ�ɫɤɨɪɨɫɬɢ�

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ�

Ⱥ�ɋ��Ƚɪɢɲɤɨɜ��Ⱥ�Ɇ��ȿɪɺɦɢɧ�
ȺȽȽɉɍ��ɝ��Ȼɢɣɫɤ�

Ɋɚɫɫɦɨɬɪɢɦ�ɦɚɬɟɪɢɚɥɶɧɭɸ�ɬɨɱɤɭ�ɦɚɫɫɵ�݉��ɢɦɟɸɳɭɸ�ɨɞɧɭ�ɫɬɟɩɟɧɶ�
ɫɜɨɛɨɞɵ� ɢ� ɞɜɢɠɭɳɭɸɫɹ� ɜ� ɩɨɥɟ�� ɡɚɞɚɧɧɨɦ� ɮɭɧɤɰɢɟɣ� ɩɨɬɟɧɰɢɚɥɶɧɨɣ�
ɷɧɟɪɝɢɢ�ܷ��ȼɜɟɞɺɦ�ɨɞɧɨɦɟɪɧɨɸ�ɞɟɤɚɪɬɨɜɭ�ɫɢɫɬɟɦɭ�ɤɨɨɪɞɢɧɚɬ��ɨɛɨɡɧɚ�
ɱɢɦ�ɤɨɨɪɞɢɧɚɬɭ�ɬɨɱɤɢݔ�෤��ɬɨɝɞɚ�ܷ ൌ ܷሺݔ෤ሻ��ɉɨ�ɭɫɥɨɜɢɸ�ɡɚɞɚɱɢ�ɞɢɫɫɢɩɚ�
ɬɢɜɧɚɹ�ɫɢɥɚ�ɹɜɥɹɟɬɫɹ�ɥɢɧɟɣɧɨɣ�ɮɭɧɤɰɢɟɣ�ɫɤɨɪɨɫɬɢ�� ௗ݂ ൌ െݔߙ෤ሶ ��ɤɨ±�ߙ��
ɷɮɮɢɰɢɟɧɬ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ���ɩɨɷɬɨɦɭ�ɜɬɨɪɨɣ�ɡɚɤɨɧ�ɇɶɸɬɨɧɚ�ɞɚɺɬ�

෤ሷݔ ൅ ෤ሶݔߚ െ
ଵ

௠
݂ሺݔ෤ሻ ൌ Ͳ�� � � �������

Ɂɞɟɫɶߚ� ൌ
ఈ

௠
��݂ሺݔ෤ሻ ൌ െ

ௗ௎

ௗ௫෤
� �±�ɩɨɬɟɧɰɢɚɥɶɧɚɹ�ɫɢɥɚ��ɍɪɚɜɧɟɧɢɟ�����ɧɟ�ɫɨ�

ɞɟɪɠɢɬ�ɜ�ɹɜɧɨɦ�ɜɢɞɟ�ɧɟɡɚɜɢɫɢɦɨɣ�ɩɟɪɟɦɟɧɧɨɣݐ���ɩɨɷɬɨɦɭ�ɫɞɟɥɚɟɦ�ɩɨɞ�

ɫɬɚɧɨɜɤɭݔ�෤ሶ ൌ ෤ሷݔ�෤ሻ��ɬɨɝɞɚݔ෤ሺݒ ൌ
ௗ௫෤ሶ

ௗ௧
ൌ

ௗ௩෤ሺ௫෤ሻ

ௗ௧
ൌ

ௗ௩෤ሺ௫෤ሻ

ௗ௫෤

ௗ௫෤

ௗ௧
ൌ ෤ݒ

ௗ௩෤

ௗ௫෤
ൌ ෤௫෤ݒ෤ݒ

ᇱ ��ɢ�ɭɪɚɜ�

ɧɟɧɢɟ�ɩɪɢɦɟɬ�ɜɢɞ��

෤௫෤ݒ෤ݒ
ᇱ ൅ ෤ݒߚ ൌ

ଵ

௠
݂ሺݔ෤ሻ���� � � ������

ɗɬɨ�±�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ�ɭɪɚɜɧɟɧɢɟ�Ⱥɛɟɥɹ�ɜɬɨɪɨɝɨ�ɪɨɞɚ��ɧɟɢɧɬɟɝɪɢɪɭ�
ɟɦɨɟ� ɩɪɢ� ɩɪɨɢɡɜɨɥɶɧɨɦ�ɜɢɞɟ�ɮɭɧɤɰɢɢ�݂ሺݔ෤ሻ� >��� ɫ�� ��@��ɂɫɩɨɥɶɡɨɜɚɧɢɟ�
ɭɪɚɜɧɟɧɢɣ�Ʌɚɝɪɚɧɠɚ�>���ɫ����@�ɫ�ɜɜɟɞɟɧɢɟɦ�ɞɢɫɫɢɩɚɬɢɜɧɨɣ�ɮɭɧɤɰɢɢ�Ɋɷ�
ɥɟɹ�>���ɫ����@�ɞɚɺɬ�ɚɧɚɥɨɝɢɱɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ��

ȼ� >�@� ɩɪɟɞɫɬɚɜɥɟɧ� ɦɟɬɨɞ�� ɨɫɧɨɜɚɧɧɵɣ� ɧɚ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ�
ܮ ՜ ଴݁ܮ

ఉ௧ǡ ݌ ՜ ଴݁݌
ఉ௧��ɝɞɟܮ�଴�ˋ݌�଴�±�ɥɚɝɪɚɧɠɢɚɧ�ɢ�ɢɦɩɭɥɶɫ�ɫɨɨɬɜɟɬɫɬɜɭ�

ɸɳɟɣ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɫɢɫɬɟɦɵ�� Ⱦɚɥɟɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ� Ʌɟɠɚɧɞɪɚ�
ɧɚɯɨɞɢɬɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɝɚɦɢɥɶɬɨɧɢɚɧ�� ɫɬɪɭɤɬɭɪɚ� ɤɨɬɨɪɨɝɨ� ɩɪɢ�
ɩɨɞɫɬɚɧɨɜɤɟ�ɜ�ɭɪɚɜɧɟɧɢɟ�Ƚɚɦɢɥɶɬɨɧɚ�əɤɨɛɢ�ɩɨɡɜɨɥɹɟɬ�ɪɚɡɞɟɥɢɬɶ�ɩɪɨ�
ɫɬɪɚɧɫɬɜɟɧɧɭɸ�ɢ�ɜɪɟɦɟɧɧɭғɸ�ɱɚɫɬɶ�ɞɜɢɠɟɧɢɹ�>���ɫ�����@��Ⱦɥɹ�ɪɚɫɫɦɚɬɪɢ�
ɜɚɟɦɨɝɨ�ɫɥɭɱɚɹ�ɦɟɬɨɞ�ɞɚɺɬ�ɭɪɚɜɧɟɧɢɟ�

ଵ

ଶ
ሺܳ௫

ᇱ ሺݔ෤ǡ ሻሻଶߙ ൅
ଵ

௠
ܷሺݔ෤ሻ ൌ ෤ǡݔሺܳߚ �ሻǡߙ � ��������



��

ɨɛɳɟɟ� ɪɟɲɟɧɢɟ�� ɤɨɬɨɪɨɝɨ� ɬɚɤɠɟ� ɧɟɢɡɜɟɫɬɧɨ� >��� ɫ�� ���@��ɇɨ� ɩɨɫɤɨɥɶɤɭ�
ܳᇱ ൌ �෤��ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟݒ ����ɩɨ�ɜɪɟɦɟɧɢ�ɫɧɨɜɚ�ɩɪɢɜɨɞɢɬ�ɤ�ɭɪɚɜɧɟ�
ɧɢɸ�����>���ɫ�����@��

ɉɨɫɤɨɥɶɤɭ�ɬɪɚɞɢɰɢɨɧɧɵɟ�ɦɟɬɨɞɵ�ɪɟɲɟɧɢɹ�ɩɪɢɜɨɞɹɬ�ɤ�ɧɟɢɧɬɟɝɪɢɪɭ�
ɟɦɵɦ�ɭɪɚɜɧɟɧɢɹɦ�����ɢ������ɩɪɟɞɫɬɚɜɢɦ�ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɞɢɫɫɢɩɚɬɢɜɧɨɝɨ�ɞɜɢɠɟɧɢɹݔ�෤ǡ ෤ሶݔ ෤ሷݔ�ˋ� �ɜ�ɜɢɞɟ�ɫɭɦɦɵ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɯɚ�
ɪɚɤɬɟɪɢɫɬɢɤ��ɫɨɨɛɳɚɟɦɵɯ�ɬɨɱɤɟ�ɤɚɠɞɨɣ�ɢɡ�ɫɢɥ�±�ɩɨɬɟɧɰɢɚɥɶɧɨɣ��ɨɛɨ�
ɡɧɚɱɢɦ�ɢɯݔ���ɢ�ɞɢɫɫɢɩɚɬɢɜɧɨɣ��ɢɯ�ɨɛɨɡɧɚɱɢɦߦ��ɢ�ɧɚɡɨɜɺɦ�ɞɢɫɫɢɩɚɬɢɜ�
ɧɵɦɢ�ɩɨɩɪɚɜɤɚɦɢ���Ɍɨɝɞɚ��ɭɱɢɬɵɜɚɹ��ɱɬɨ�ɜɟɤɬɨɪɵ�ɫɢɥ�ɤɨɥɥɢɧɟɚɪɧɵ��ɦɨ�
ɠɟɦ�ɧɚɩɢɫɚɬɶ��

෤ሷݔ ൌ ሷݔ ൅ ሷǢߦ ෤ሶݔ� ൌ ሶݔ ൅ ሶǢߦ ෤ݔ� ൌ ݔ ൅ ߦ �� � ���������

ɉɨɞɫɬɚɧɨɜɤɚ�ɜɵɪɚɠɟɧɢɣ�����ɜ�ɭɪɚɜɧɟɧɢɟ�����ɞɚɺɬ��

ሷݔ ൅ ሷߦ ൌ െߦߚሶ െ ሶݔߚ ൅
ଵ

௠
݂ሺݔ ൅ ��ሻߦ � ��������

ɉɟɪɜɵɟ�ɞɜɚ�ɫɥɚɝɚɟɦɵɯ�ɜ�ɩɪɚɜɨɣ�ɱɚɫɬɢ�ɭɪɚɜɧɟɧɢɹ�����ɨɩɢɫɵɜɚɸɬ�ɞɢɫɫɢ�
ɩɚɰɢɸ�� ɬɪɟɬɶɟ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɞɜɢɠɟɧɢɸ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɩɨɬɟɧɰɢɚɥɶɧɨɣ�
ɫɢɥɵ��Ʌɟɜɚɹ�ɱɚɫɬɶ�ɹɜɥɹɟɬɫɹ�ɫɭɦɦɨɣ�ɭɫɤɨɪɟɧɢɣ�ɩɨɬɟɧɰɢɚɥɶɧɨɣ�ɢ�ɞɢɫɫɢ�
ɩɚɬɢɜɧɨɣ�ɫɢɥ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɩɨɷɬɨɦɭ�ɭɪɚɜɧɟɧɢɟ�����ɦɨɠɧɨ�ɩɟɪɟɩɢɫɚɬɶ�
ɜ�ɜɢɞɟ�ɫɢɫɬɟɦɵ��

൝
ሷݔ ൌ

ଵ

௠
݂ሺݔ ൅ ሻߦ

ሷߦ ൌ െߦߚሶ െ ሶݔߚ
��� � � ����

ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɛɭɞɟɦ�ɫɱɢɬɚɬɶ�݂ሺݔ ൅ ሻߦ ൌ ݂ሺݔሻ��ɬ�ɟ��ɧɟ�ɛɭɞɟɦ�ɭɱɢ�
ɬɵɜɚɬɶ�ɩɨɩɪɚɜɤɭ��ɜɧɨɫɢɦɭɸ�ɞɢɫɫɢɩɚɰɢɟɣ�ɜ�ɩɨɥɨɠɟɧɢɟ�ɬɟɥɚ��Ɍɨɝɞɚ�ɩɟɪ�
ɜɨɟ�ɭɪɚɜɧɟɧɢɟ�ɫɢɫɬɟɦɵ�����ɛɭɞɟɬ�ɢɦɟɬɶ�ɩɟɪɜɵɣ�ɢɧɬɟɝɪɚɥ��ɜɵɪɚɠɚɸɳɢɣ�
ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɷɧɟɪɝɢɢ�>���ɫ����@��ɨɬɤɭɞɚ�ɩɨɥɭɱɢɦ�ɫɤɨɪɨɫɬɶ��ɫɨɨɛɳɚ�
ɟɦɭɸ�ɬɨɱɤɟ�ɩɨɬɟɧɰɢɚɥɶɧɨɣ�ɫɢɥɨɣ��

ሻݔሺݒ ൌ ට
ଶ

௠
൫ܧ଴ െ ܷሺݔሻ൯Ǥ� � � ����

Ɂɞɟɫɶܧ�଴�±�ɡɧɚɱɟɧɢɟ�ɩɨɥɧɨɣ�ɷɧɟɪɝɢɢ�ɜ�ɧɚɱɚɥɶɧɵɣ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ��ȼɬɨ�

ɪɨɟ� ɭɪɚɜɧɟɧɢɟ� ���� ɩɨɞɫɬɚɧɨɜɤɨɣ ሶߦ ൌ ��ሻݔሺߟ ሷߦ ൌ
ௗకሶ

ௗ௧
ൌ

ௗఎሺ௫ሻ

ௗ௧
ൌ

ௗఎ

ௗ௫

ௗ௫

ௗ௧
ൌ

ሻݔሺݒ
ௗఎ

ௗ௫
� ɩɪɢɜɨɞɢɬɫɹ� ɤ� ɷɤɜɢɜɚɥɟɧɬɧɨɣ� ɫɢɫɬɟɦɟ� ɞɜɭɯ� ɭɪɚɜɧɟɧɢɣ�ɩɟɪɜɨɝɨ�

ɩɨɪɹɞɤɚ��ɚ�ɫɚɦɚ�ɫɢɫɬɟɦɚ�����ɩɪɢɧɢɦɚɟɬ�ɜɢɞ��
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ە
ۖ
۔

ۖ
ሻݔሺݒۓ ൌ ට

ଶ

௠
൫ܧ଴ െ ܷሺݔሻ൯

௫ߟ
ᇱ ሺݔሻ ൅

ఉ

௩ሺ௫ሻ
ሻݔሺߟ ൌ െߚǤ�������������

௫ߦ
ᇱ ሺݔሻݒሺݔሻ ൌ ሻݔሺߟ

� � � ����

ɂɧɬɟɝɪɢɪɭɹ�ɜɬɨɪɨɟ�ɭɪɚɜɧɟɧɢɟ������ɩɨɥɭɱɢɦ�ɜɵɪɚɠɟɧɢɟ�ɞɥɹߟ�ሺݔሻ��

ሻݔሶሺߦ ൌ ሻݔሺߟ� ൌ െ൬݁ߚ׬
ఉ ׬

೏ೣ

ೡሺೣሻ ݔ݀ െ ଵ൰ܥ ݁
ିఉ ׬

೏ೣ

ೡሺೣሻǡ� ��������

ɚ�ɩɨɞɫɬɚɜɥɹɹ�����ɜ�ɬɪɟɬɶɟ�ɭɪɚɜɧɟɧɢɟ�ɫɢɫɬɟɦɵ�ɢ�ɢɧɬɟɝɪɢɪɭɹ�ɩɨɜɬɨɪɧɨ��ɩɨ�
ɥɭɱɢɦ�ɜɵɪɚɠɟɧɢɟ�ɞɥɹߦ�ሺݔሻ��

ሻݔሺߦ ൌ െ׬ ൬݁ߚ׬
ఉ׬

೏ೣ

ೡሺೣሻ ݔ݀ െ ଵ൰ܥ ݁
ିఉ ׬

೏ೣ

ೡሺೣሻ
ௗ௫

௩ሺ௫ሻ
൅ ��������ଶǤܥ

ɉɨɞɫɬɚɧɨɜɤɚ�ɧɚɱɚɥɶɧɵɯ�ɭɫɥɨɜɢɣ��ߦሶሺݔ଴ሻ ൌ Ͳǡ ଴ሻݔሺߦ ൌ Ͳ��ɜ�����ɢ������ɞɚɺɬ��

൞
ሻݔሶሺߦ ൌ െߚ ൬׬ ݁

ఉ׬
೏ೣ
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௫

௫బ
൰ݔ݀ ݁
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ೣ
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ሻݔሺߦ ൌ െߚ ׬ ൬׬ ݁
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೏ೣ

ೡሺೣሻ
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௫
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൰ݔ݀ ݁
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೏ೣ

ೡሺೣሻ

ೣ
ೣబ

௫

௫బ

ௗ௫

௩ሺ௫ሻ

Ǥ�� ��������

ȼɵɱɢɫɥɟɧɢɟ�ɢɧɬɟɝɪɚɥɨɜ������ɩɪɢɜɨɞɢɬ�ɤ�ɫɥɟɞɭɸɳɢɦ�ɫɨɨɬɧɨɲɟɧɢɹɦ�ɞɥɹ�
ɞɢɫɫɢɩɚɬɢɜɧɵɯ�ɩɨɩɪɚɜɨɤ��

൞
ሻݔሶሺߦ ൌ െݒሺݔሻ ൅ ଴݁ݒ

ିఉ ሺ௫ሻ ൅
ଵି௘షഁഓሺೣሻ

ఉఛሺ௫ሻ
ሺݒሺݔሻ െ ଴ሻݒ

ሻݔሺߦ ൌ ଴ݔ െ ݔ ൅
௩బ

ఉ
൫ͳ െ ݁ିఉఛሺ௫ሻ൯ െ

ଵ

ఉ
ቄ
௫ି௫బ

ఛሺ௫ሻ
െ ଴ቅσݒ

ሺିଵሻೖ

௞Ǩ௞

ஶ
௞ୀଵ ൫߬ߚሺݔሻ൯

௞
ǡ ����

ɝɞɟ�ɮɭɧɤɰɢɹ�߬ሺݔሻ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɨɬɧɨɲɟɧɢɟɦ�

߬ሺݔሻ ൌ ׬
ௗ௫

௩ሺ௫ሻ

௫

௫బ
ൌ ට

௠

ଶ
׬

ௗ௫

ඥாబି௎ሺ௫ሻ

௫

௫బ
Ǥ� � � �����

ɋɤɨɪɨɫɬɶ�ɢ�ɤɨɨɪɞɢɧɚɬɚ�ɞɢɫɫɢɩɚɬɢɜɧɨɣ�ɫɢɫɬɟɦɵ�ɫɨɝɥɚɫɧɨ�����ɩɨɥɭɱɚ�
ɸɬɫɹ� ɤɚɤ� ɫɭɦɦɚ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɢ� ɫɨɨɬɜɟɬ�
ɫɬɜɭɸɳɟɣ�ɞɢɫɫɢɩɚɬɢɜɧɨɣ�ɩɨɩɪɚɜɤɢ��

൜
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ሻݔ෤ሺݔ ൌ ݔ ൅ ሻݔሺߦ
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Ɉɬɦɟɬɢɦ�� ɱɬɨ� ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɢɫɫɢɩɚɬɢɜɧɨɣ� ɫɢ�
ɫɬɟɦɵ�ɨɤɚɡɚɥɢɫɶ��ɜɵɪɚɠɟɧɵ�ɱɟɪɟɡ�ɤɨɨɪɞɢɧɚɬɭݔ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɤɨɧ�
ɫɟɪɜɚɬɢɜɧɨɣ�ɫɢɫɬɟɦɵ��ɋɬɪɭɤɬɭɪɚ�ɩɨɩɪɚɜɨɤ������ɫɨɞɟɪɠɢɬ�ɫɤɨɪɨɫɬɶ�ɢ�ɡɚ�
ɤɨɧ�ɞɜɢɠɟɧɢɹ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�ɫɢɫɬɟɦɵ��ɜɡɹɬɵɟ�ɫ�ɨɛɪɚɬɧɵɦ�ɡɧɚɤɨɦ��Ɍɚ�
ɤɢɦ�ɨɛɪɚɡɨɦ��ɩɨɩɪɚɜɤɢ������ɞɟɣɫɬɜɭɸɬ�ɤɚɤ�ɨɩɟɪɚɬɨɪɵ��ɭɧɢɱɬɨɠɚɸɳɢɟ�
ɫɤɨɪɨɫɬɶ� ɢ� ɤɨɨɪɞɢɧɚɬɭ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɫɢɫɬɟɦɵ�� ɢ� ɨɬɨɛɪɚɠɚɸɳɢɟ�
ɬɨɱɤɢ�ɤɨɨɪɞɢɧɚɬɧɨɣ�ɨɫɢ��ɢɦɟɸɳɢɟ�ɤɨɨɪɞɢɧɚɬɭݔ��ɧɚ�ɞɪɭɝɢɟ�ɬɨɱɤɢ�ɬɨɣ�
ɠɟ�ɨɫɢ��ɧɨ�ɢɦɟɸɳɢɟ�ɭɠɟ�ɧɨɜɭɸ�ɤɨɨɪɞɢɧɚɬɭݔ�෤�
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Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ�ɫɩɢɫɨɤ�

���Ʌɚɧɞɚɭ�Ʌ�Ⱦ���Ʌɢɮɲɢɰ�ȿ�Ɇ��Ɍɟɨɪɟɬɢɱɟɫɤɚɹ�ɮɢɡɢɤɚ��ɍɱɟɛ��ɩɨɫɨɛɢɟ��
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ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɚ��±�Ɇ���ɇɚɭɤɚ��Ƚɥ��ɪɟɞ��ɮɢɡ��ɦɚɬ��ɥɢɬ���������±�����ɫ��

��� Ɂɚɣɰɟɜ�ȼ�Ɏ���ɉɨɥɹɧɢɧ�Ⱥ�Ⱦ��ɋɩɪɚɜɨɱɧɢɤ�ɩɨ�ɧɟɥɢɧɟɣɧɵɦ�ɞɢɮɮɟ�
ɪɟɧɰɢɚɥɶɧɵɦ�ɭɪɚɜɧɟɧɢɹɦ��ɉɪɢɥɨɠɟɧɢɹ�ɜ�ɦɟɯɚɧɢɤɟ��ɬɨɱɧɵɟ�ɪɟɲɟɧɢɹ��±�
Ɇ���Ɏɢɡɦɚɬɥɢɬ��������±�����ɫ��
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Ɂɚɜɶɹɥɨɜɚ�Ʉ�ɇ���ɒɢɲɦɚɪɟɜ�Ʉ�Ⱥ��

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ�ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ�ɤɨɥɟɛɚɧɢɣ�ɛɢɬɨɝɨ�
ɥɶɞɚ�ɜ�ɤɚɧɚɥɟ�

Ʉ�ɇ��Ɂɚɜɶɹɥɨɜɚ��Ʉ�Ⱥ��ɒɢɲɦɚɪɟɜ
ȺɥɬȽɍ��ɝ��Ȼɚɪɧɚɭɥ�

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɧɟɫɬɚɰɢɨɧɚɪɧɚɹ� ɡɚɞɚɱɚ� ɨɛ� ɨɩɪɟɞɟɥɟɧɢɢ� ɩɪɨɝɢɛɨɜ�
ɛɢɬɨɝɨ�ɥɶɞɚ�ɜ�ɩɪɹɦɨɭɝɨɥɶɧɨɦ�ɤɚɧɚɥɟ�ɛɟɫɤɨɧɟɱɧɨɣ�ɞɥɢɧɵ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�
ɞɜɢɠɭɳɟɣɫɹ�ɧɚɝɪɭɡɤɢܪ�� െ�ɝɥɭɛɢɧɚ�ɤɚɧɚɥɚ��ʹܮ െ�ɲɢɪɢɧɚ�ɤɚɧɚɥɚ��Ʌɟɞɨ�
ɜɵɣ�ɩɨɤɪɨɜ�ɦɨɞɟɥɢɪɭɟɬɫɹ�ɬɨɧɤɨɣ�ɭɩɪɭɝɨɣ�ɩɥɚɫɬɢɧɨɣ�ɫ�ɧɭɥɟɜɨɣ�ɠɟɫɬɤɨ�
ɫɬɶɸ�ɜ�ɪɚɦɤɚɯ�ɥɢɧɟɣɧɨɣ�ɬɟɨɪɢɢ�ɝɢɞɪɨɭɩɪɭɝɨɫɬɢ��ɇɚɝɪɭɡɤɚ�ɞɜɢɠɟɬɫɹ�ɫ�
ɩɨɫɬɨɹɧɧɨɣ�ɫɤɨɪɨɫɬɶɸ�ܷ��ɜɵɡɵɜɚɟɬ�ɩɪɨɝɢɛ�ɛɢɬɨɝɨ�ɥɶɞɚ�ɢ�ɦɨɠɟɬ�ɫɨɡɞɚ�
ɜɚɬɶ� ɧɟɫɬɚɰɢɨɧɚɪɧɵɟ� ɝɢɞɪɨɭɩɪɭɝɢɟ� ɜɨɥɧɵ�� ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟɫɹ� ɨɬ�
ɧɚɝɪɭɡɤɢ��ɀɢɞɤɨɫɬɶ�ɜ�ɤɚɧɚɥɟ�ɧɟɜɹɡɤɚɹ�ɢ�ɧɟɫɠɢɦɚɟɦɚɹ��Ɍɟɱɟɧɢɟ��ɜɵɡɜɚɧ�
ɧɨɟ�ɩɪɨɝɢɛɨɦ�ɛɢɬɨɝɨ�ɥɶɞɚ��ɫɱɢɬɚɟɬɫɹ�ɩɨɬɟɧɰɢɚɥɶɧɵɦ��ɋɢɫɬɟɦɚ�ɭɪɚɜɧɟ�
ɧɢɣ�ɢɦɟɟɬ�ɜɢɞ�
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ɡɞɟɫɶܯ� െ� ɟɞɢɧɢɰɚ� ɦɚɫɫɵ� ɥɶɞɚ� ɧɚ� ɟɞɢɧɢɰɭ� ɩɥɨɳɚɞɢߩ��௟ െ� ɩɥɨɬɧɨɫɬɶ�
ɥɶɞɚ��ɉɨɬɟɧɰɢɚɥ� ɫɤɨɪɨɫɬɢ� ɬɟɱɟɧɢɹ�ɠɢɞɤɨɫɬɢ� ɡɚɬɭɯɚɟɬ� ɜ� ɨɬɞɚɥɟɧɢɢ� ɨɬ�
ɧɚɝɪɭɡɤɢ�ɩɪɢ�ɤɨɧɟɱɧɵɯ�ɜɪɟɦɟɧɚɯ�
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