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ɟɟ�ɜ�ɨɬɧɨɲɟɧɢɢ������ɫɱɢɬɚɹ�ɨɬ�ɬɨɱɤɢܣ���ɇɚɣɞɢɬɟ�ɭɝɨɥ�ɦɟɠɞɭ�ɩɪɹɦɨɣܯܭ�
ɢ�ɩɥɨɫɤɨɫɬɶɸܥܯܦ���

Ɋɟɲɟɧɢɟ�
ɇɚɣɞɟɦ� ɫɢɧɭɫ� ɭɝɥɚ� ߮

ɦɟɠɞɭ� ɩɪɹɦɨɣ� �ܯܭ ɢ�
ɩɥɨɫɤɨɫɬɶɸ� ߙ ൌ ሺܥܦܯሻ��
ɢɫɩɨɥɶɡɭɹ�ɮɨɪɦɭɥɭ�

��� �߮� ൌ
ǡܭሺߩ ሻߙ

ܯܭ
ǡ

ɝɞɟ� ǡܭሺߩ �ሻߙ ±� ɪɚɫɫɬɨɹɧɢɟ� ɨɬ�
ɬɨɱɤɢܭ��ɞɨ�ɩɥɨɫɤɨɫɬɢ�ሺܥܦܯሻ���

ɉɭɫɬɶܤܣ� ൌ Ͷݔ��ɬɨɝɞɚ��
ܭܣ ൌ ܦܭǡݔ ൌ Ǥݔ͵

ɉɥɨɫɤɢɣ�ɭɝɨɥ�ɩɪɢ�ɜɟɪɲɢɧɟܯ�
ɪɚɜɟɧ� ߚ ൌ ͸Ͳל�� ɩɨɷɬɨɦɭ� ɜɫɟ�
ɛɨɤɨɜɵɟ� ɝɪɚɧɢ� ±�
ɪɚɜɧɨɫɬɨɪɨɧɧɢɟ�ɬɪɟɭɝɨɥɶɧɢɤɢ�
ɫɨ� ɫɬɨɪɨɧɨɣ� ͶݔǤ� ɉɪɨɜɟɞɟɦ�

ɚɩɨɮɟɦɭܧܯ��ɢ�ɜɵɫɨɬɭ�ɩɢɪɚɦɢɞɵܱܯ���

Ɍɪɟɭɝɨɥɶɧɢɤܨܧܯ�� ɪɚɜɧɨɛɟɞɪɟɧɧɵɣ� ሺܧܯ ൌ ��ሻܨܯ ܧܯ� ൌ
ξଷ

ଶ
ܤܣ ൌ ξ͵ǡݔʹ

ܨܧ ൌ Ͷݔ�� ȼɵɫɨɬɭ� �ܱܯ ɧɚɣɞɟɦ� ɩɨ� ɬɟɨɪɟɦɟ� ɉɢɮɚɝɨɪɚ� ɜ� ɩɪɹɦɨɭɝɨɥɶɧɨɦ�
ɬɪɟɭɝɨɥɶɧɢɤɟܱܧܯ����



ܱܯ ൌ ඥܧܯଶ െ ଶܱܧ ൌ ඥͳʹݔଶ െ Ͷݔଶ ൌ ʹξʹݔǤ

ɉɪɨɜɟɞɟɦ� ɜɵɫɨɬɭ� �ܪܧ ɜ� ɬɪɟɭɝɨɥɶɧɢɤɟ ��ܨܧܯ ɢɫɩɨɥɶɡɭɹ� ɮɨɪɦɭɥɭ� ɩɥɨɳɚɞɢ�
ɬɪɟɭɝɨɥɶɧɢɤɚ��ɧɚɣɞɟɦ�

ܪܧ ൌ
ʹܵொி
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Ɍɟɩɟɪɶ� ɨɫɬɚɥɨɫɶ� ɡɚɦɟɬɢɬɶ�� ɱɬɨ� ܪܧ ٣ ሺܥܦܯሻ�� ȼ� ɫɚɦɨɦ� ɞɟɥɟ�� ܪܧ ٣ �ܨܯ ɩɨ�
ɩɨɫɬɪɨɟɧɢɸ�� ɋ� ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵܪܧ�� ؿ ሺܨܧܯሻ� ɢܥܦ� ٣ ሺܨܧܯሻ� �ɩɨ� ɩɪɢɡɧɚɤɭ�
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ� ɩɪɹɦɨɣ� ɢ� ɩɥɨɫɤɨɫɬɢ�� ɩɨɫɤɨɥɶɤɭ� ܨܧ ٣ ܨܯǡܥܦ ٣ ���ܥܦ
Ɉɬɫɸɞɚܪܧ� ٣ ܪܧ��Ǥ�ɂɬɚɤܥܦ ٣ ܪܧ��ɢܨܯ ٣ �ǡ�ɚ�ɡɧɚɱɢɬ�ɩɨ�ɬɨɦɭ�ɠɟ�ɩɪɢɡɧɚɤɭܥܦ
ܪܧ ٣ ሺܥܦܯሻ�� ɉɨɷɬɨɦɭ� ܪܧ ൌ ǡܧሺߩ ��ሻߙ ȼɦɟɫɬɟ� ɫ� ɬɟɦ�� ܣ א ǡܤܣ ܧ א �ܤܣ ɢ�����������
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ܤܣ צ ܥܦǡܥܦ ؿ ሺܥܦܯሻ���Ɂɧɚɱɢɬߩ��ሺܧǡ ሻߙ ൌ ǡܣሺߩ ሻߙ ൌ
ସ௫ξ଺

ଷ
��

Ɍɟɩɟɪɶ�ɡɚɦɟɬɢɦ��ɱɬɨ�ɬɨɱɤɢܣ�ǡܭ�ɥɟɠɚɬ�ɧɚ�ɨɞɧɨɣ�ɧɚɤɥɨɧɧɨɣܤܣ��ɤ�ɩɥɨɫɤɨɫɬɢ�
ሺܥܦܯሻǡ�ɨɬɫɸɞɚ��ɩɪɢɦɟɧɹɹ�ɩɨɞɨɛɢɟ��ɧɟɫɥɨɠɧɨ�ɩɨɤɚɡɚɬɶ��ɱɬɨ�

ǡܣሺߩ ሻߙ

ǡܭሺߩ ሻߙ
ൌ
ܦܣ

ܦܭ
ൌ
Ͷݔ

ݔ͵
ൌ
Ͷ

͵
֜ ǡܭሺߩ ሻߙ ൌ

͵

Ͷ
ǡܣሺߩ ሻߙ ൌ

͵

Ͷ
ڄ
Ͷݔξ͸

͵
ൌ ξ͸Ǥݔ

Ɉɫɬɚɟɬɫɹ�ɧɚɣɬɢܯܭ���ɉɪɢɦɟɧɢɦ�ɬɟɨɪɟɦɭ�ɤɨɫɢɧɭɫɨɜ�ɤ�ɬɪɟɭɝɨɥɶɧɢɤɭܯܭܣ���

ܯܭ ൌ ටܯܣଶ ൅ ଶܭܣ െ ʹ ڄ ܯܣ ڄ ܭܣ ڄ ���
ߨ

͵
ൌ ඥͳ͸ݔଶ ൅ ଶݔ െ Ͷݔଶ ൌ ξͳ͵ݔǤ

ɋɥɟɞɨɜɚɬɟɥɶɧɨ�

��� �߮� ൌ
ǡܭሺߩ ሻߙ

ܯܭ
ൌ

ξ͸ݔ

ξͳ͵ݔ
ൌ ඨ

͸

ͳ͵
ൌ
ξ͹ͺ

ͳ͵
ǡ�

߮ ൌ ������
ξ͹ͺ

ͳ͵
Ǥ

Ɉɬɜɟɬ�� ������ ξ଻଼

ଵଷ
Ǥ

�� ɇɚɣɞɢɬɟ� ɜɫɟ� ɡɧɚɱɟɧɢɹ� ɩɚɪɚɦɟɬɪɚ� ܽ�� ɩɪɢ� ɤɚɠɞɨɦ� ɢɡ� ɤɨɬɨɪɵɯ� ɫɢɫɬɟɦɚ�
ɭɪɚɜɧɟɧɢɣ�

ቊ
ͷ ڄ ʹȁ௫ȁ ൅ ͵ȁݔȁ െ ʹ ൌ ͷݕ ൅ ଶݔ͵ െ ͷܽǡ

ଶݔ ൅ ଶݕ ൌ ͳǡ

ɢɦɟɟɬ�ɟɞɢɧɫɬɜɟɧɧɨɟ�ɪɟɲɟɧɢɟ��
Ɋɟɲɟɧɢɟ�

Ɂɚɦɟɬɢɦ��ɱɬɨ�ɟɫɥɢ�ɩɚɪɚ�ሺݔǡ �ሻ�ɹɜɥɹɟɬɫɹ�ɪɟɲɟɧɢɟɦ�ɫɢɫɬɟɦɵ�ɭɪɚɜɧɟɧɢɣ��ɬɨݕ
ɢ� ɩɚɪɚ� ሺെݔǡ �ሻݕ ɬɚɤɠɟ� ɹɜɥɹɟɬɫɹ� ɪɟɲɟɧɢɟɦ� ɫɢɫɬɟɦɵ�� ɉɨɷɬɨɦɭ� ɞɥɹ�
ɟɞɢɧɫɬɜɟɧɧɨɫɬɢ� ɪɟɲɟɧɢɹ� ɫɢɫɬɟɦɵ� ɧɟɨɛɯɨɞɢɦɨ�� ɱɬɨɛɵ� ݔ ൌ െݔǡ� ɬ�ɟ�� ݔ ൌ ͲǤ
ɉɨɞɫɬɚɜɢɜ�ɞɚɧɧɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɫɢɫɬɟɦɭ��ɩɨɥɭɱɢɦ�



൜
ͷݕ െ ͷܽ ൌ ͵

ଶݕ ൌ ͳ
֞

ۏ
ێ
ێ
ێ
ێ
ۍ
൝
ܽ ൌ

ʹ

ͷ
ǡ

ݕ ൌ ͳǡ

൝
ܽ ൌ െ

ͺ

ͷ
ǡ

ݕ ൌ െͳǡ

֜ ൦
ܽ ൌ

ʹ

ͷ
ǡ

ܽ ൌ െ
ͺ

ͷ
Ǥ

Ɉɫɬɚɟɬɫɹ�ɩɪɨɜɟɪɢɬɶ�©ɞɨɫɬɚɬɨɱɧɨɫɬɶª��

���ɉɪɢ��ܽ ൌ
ଶ

ହ
��ɢɦɟɟɦ�ɫɢɫɬɟɦɭ�ɭɪɚɜɧɟɧɢɣ�

ቊ
ͷ ڄ ʹȁ௫ȁ ൅ ͵ȁݔȁ ൌ ͷݕ ൅ ଶǡݔ͵

ଶݔ ൅ ଶݕ ൌ ͳǡ
֞ ቊ

ͷ ڄ ሺʹȁ௫ȁ െ ሻݕ ൌ ͵ȁݔȁሺȁݔȁ െ ͳሻǡ��������ሺͳሻ

ଶݔ ൅ ଶݕ ൌ ͳǤ����������������������������������������ሺʹሻ

ɂɡ� ɜɬɨɪɨɝɨ� ɭɪɚɜɧɟɧɢɹ� ɫɢɫɬɟɦɵ�� ɨɱɟɜɢɞɧɨ�� ɫɥɟɞɭɟɬ�� ɱɬɨ� ȁݔȁ ൑ ͳǡ� ɩɨɷɬɨɦɭ�
͵ȁݔȁሺȁݔȁ െ ͳሻ ൑ Ͳ��Ɉɞɧɚɤɨ��ɜɦɟɫɬɟ�ɫ�ɬɟɦ�ɢ�ȁݕȁ ൑ ͳ�ɢ�ʹȁ௫ȁ ൒ ͳ��ɡɧɚɱɢɬ���

ͷ ڄ ሺʹȁ௫ȁ െ ሻݕ ൒ ͲǤ

ɉɨɷɬɨɦɭ�ɪɚɜɟɧɫɬɜɨ�����ɜɨɡɦɨɠɧɨ�ɬɨɥɶɤɨ�ɟɫɥɢ�͵ȁݔȁሺȁݔȁ െ ͳሻ ൌ Ͳ��ɨɬɫɸɞɚݔ� ൌ Ͳ

ɥɢɛɨ� ݔ ൌ േͳǤ� ȿɫɥɢ� ݔ ൌ േͳǡ� ɬɨ� ɢɡ� ɜɬɨɪɨɝɨ� ɭɪɚɜɧɟɧɢɹ� ݕ ൌ Ͳ�� Ɉɞɧɚɤɨ�� ɷɬɨ�
ɩɪɨɬɢɜɨɪɟɱɢɬ� ɪɚɜɟɧɫɬɜɭ� ����� ȿɫɥɢ�ɠɟݔ� ൌ Ͳ�� ɬɨ� ɢɡ� ɭɪɚɜɧɟɧɢɹ� ݕ���� ൌ ͳ�� ɱɬɨ�
ɨɱɟɜɢɞɧɨ�ɭɞɨɜɥɟɬɜɨɪɹɟɬ�ɭɪɚɜɧɟɧɢɸ������Ɂɧɚɱɢɬ��ሺͲǢ ͳሻ�±�ɟɞɢɧɫɬɜɟɧɧɨɟ�ɪɟɲɟɧɢɟ�

ɫɢɫɬɟɦɵ�ɢ�ܽ ൌ
ଶ

ହ
��ɭɞɨɜɥɟɬɜɨɪɹɟɬ�ɭɫɥɨɜɢɸ�ɡɚɞɚɱɢ��

���ɉɪɢ��ܽ ൌ െ
଼

ହ
��ɢɦɟɟɦ�ɫɢɫɬɟɦɭ�ɭɪɚɜɧɟɧɢɣ

ቊ
ͷ ڄ ʹȁ௫ȁ ൅ ͵ȁݔȁ ൌ ͷݕ ൅ ଶݔ͵ ൅ ͳͲǡ

ଶݔ ൅ ଶݕ ൌ ͳǡ

Ɂɚɦɟɬɢɦ�� ɱɬɨ� ɩɚɪɵ� ሺͲǢെͳሻǡ ሺͳǢ Ͳሻ� ɹɜɥɹɸɬɫɹ� ɪɟɲɟɧɢɹɦɢ� ɫɢɫɬɟɦɵ�� Ɂɧɚɱɢɬ��

ɞɚɧɧɚɹ�ɫɢɫɬɟɦɚ�ɢɦɟɟɬ�ɧɟ�ɟɞɢɧɫɬɜɟɧɧɨɟ�ɪɟɲɟɧɢɟ�ɢ�ܽ ൌ െ
଼

ହ
�ɧɟ�ɭɞɨɜɥɟɬɜɨɪɹɟɬ�

ɭɫɥɨɜɢɸ�ɡɚɞɚɱɢ��

Ɉɬɜɟɬ��ܽ ൌ
ଶ

ହ
Ǥ


