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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɬɪɚɧɫɩɨɪɬɚ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɈȻɓ
Ⱥə

ɏȺɊ
ȺɄɌ

ȿɊɂ
ɋɌɂ

ɄȺ

ɀȿɅȿ
ɁɇɈ

ȾɈɊ
Ɉɀ

ɇɕ
ɏ ɋɌȺ

ɇɐɂ
Ƀ

Ʌɟɤɰɢɹ 1

1. Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɨ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ
2. Ʉɥɚɫɫɢɮɢɤɚɰɢɹɯ ɫɬɚɧɰɢɣ ɢ ɢɯ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ
3. Ɋɚɡɦɟɳɟɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɧɚ ɫɟɬɢ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ
4. Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɫɬɚɧɰɢɹɯ
5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɩɭɬɢ ɧɚ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ

ɊȺɁȾȿɅɖɇɕȿ ɉɍɇɄɌɕ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ.
Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1975. - ɋ.5 - 6.

2. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 14 - 16.

3. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ
ɢ ɭɡɥɨɜ. ɑ. 1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 11-13.

4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ �ɡɚɞɚɱɢ, ɩɪɢɦɟɪɵ, ɪɚɫɱɟɬɵ) / ɉɨɞ ɨɛɳ. ɪɟɞ.
ɉɪɚɜɞɢɧɚ ɇ�ȼ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 2005. - ɋ.18 - 20.

5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 2002. - ɋ. 13-15.
6. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 6 - 13. � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɊȺɁ
ȾȿɅ

ɖɇɕ
ȿ ɉɍɇ

ɄɌɕ 1. Ɉɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɨɪɭɠɟɧɢɹ
ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɹɯɅɟɤɰ

ɢɹ 1

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɊȺɁ
ȾȿɅ

ɖɇɕ
ȿ ɉɍɇ

ɄɌɕ 1. Ɉɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɨɪɭɠɟɧɢɹ
ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɹɯɅɟɤɰ

ɢɹ 1

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɊȺɁ
ȾȿɅ

ɖɇɕ
ȿ ɉɍɇ

ɄɌɕ 1. Ɉɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɨɪɭɠɟɧɢɹ
ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɹɯɅɟɤɰ

ɢɹ 1

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɊȺɁ
ȾȿɅ

ɖɇɕ
ȿ ɉɍɇ

ɄɌɕ 2. Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɨ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ
ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹɯ

Ɋɚɡɞɟɥɶɧɵɣ ɩɭɧɤɬ �Ɋɉ) � ɤɨɦɩɥɟɤɫ ɭɫɬɪɨɣɫɬɜ, ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɦɟɠɞɭ ɞɜɭɦɹ
ɫɦɟɠɧɵɦɢ ɩɟɪɟɝɨɧɚɦɢ, ɪɟɝɭɥɢɪɭɸɳɢɣ ɩɪɨɩɭɫɤ ɩɨɟɡɞɨɜ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɛɥɚɝɨɞɚɪɹ ɫɜɟɬɨɮɨɪɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ.

Ɋɉ Ɋɉɉɟɪɟɝɨɧɉɟɪɟɝɨɧ ɉɟɪɟɝɨɧ

Ɋɚɡɞɟɥɶɧɵɣ ɩɭɧɤɬ

ɉɭɬɟɜɨɣ ɩɨɫɬ
ɉɪɨɯɨɞɧɨɣ ɫɜɟɬɨɮɨɪ

Ɋɚɡɴɟɡɞ
Ɉɛɝɨɧɧɵɣ ɩɭɧɤɬ

ɋɬɚɧɰɢɢ

ɉɟɪɟɝɨɧ ɉɟɪɟɝɨɧ

Ɋɚɡɴɟɡɞ�Ɋɉ ɨɞɧɨɩɭɬɧɨɣ ɥɢɧɢɢ
ɫ ɩɭɬɟɜɵɦ ɪɚɡɜɢɬɢɟɦ ɞɥɹ ɫɤɪɟɳɟɧɢɹ
ɢ ɨɛɝɨɧɚ ɩɨɟɡɞɨɜ
Ɉɛɝɨɧɧɵɣ ɩɭɧɤɬ�Ɋɉ ɞɜɭɯɩɭɬɧɨɣ
ɥɢɧɢɢ ɫ ɩɭɬɟɜɵɦ ɪɚɡɜɢɬɢɟɦ ɞɥɹ
ɨɛɝɨɧɚ ɩɨɟɡɞɨɜ ɢ ɩɟɪɟɜɨɞɚ ɫ ɨɞɧɨɝɨ
ɝɥɚɜɧɨɝɨ ɩɭɬɢ ɧɚ ɞɪɭɝɨɣ

ɋɬɚɧɰɢɹ�Ɋɉ ɫ ɩɭɬɟɜɵɦ ɪɚɡɜɢɬɢɟɦ
ɞɥɹ ɫɤɪɟɳɟɧɢɹ ɢ ɨɛɝɨɧɚ ɩɨɟɡɞɨɜ,
ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɚɫɫɚɠɢɪɨɜ,
ɩɨɝɪɭɡɤɢ, ɜɵɝɪɭɡɤɢ ɝɪɭɡɨɜ,
ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ
ɨɩɟɪɚɰɢɣ

Ɉɫɬɚɧɨɜɨɱɧɵɟ ɩɭɧɤɬɵ-
ɧɟ ɪɚɡɞɟɥɶɧɵɟ ɩɭɧɤɬɵ!

Ʌɟɤɰ
ɢɹ 1

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɊȺɁ
ȾȿɅ

ɖɇɕ
ȿ ɉɍɇ

ɄɌɕ 2. Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɨ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ
ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹɯɅɟɤɰ

ɢɹ 1

Ⱦɜɭɯɩɭɬɧɵɣ ɩɟɪɟɝɨɧ

Ɉɞɧɨɩɭɬɧɵɣ ɩɟɪɟɝɨɧ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɊȺɁ
ȾȿɅ

ɖɇɕ
ȿ ɉɍɇ

ɄɌɕ 3. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɚɧɰɢɣ
ɢ ɢɯ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ

ɉɪɨɦɟɠɭɬɨɱɧɵɟ

ɋɬɚɧɰɢɢ

ɍɱɚɫɬɤɨɜɵɟ ɋɨɪɬɢɪɨɜɨɱɧɵɟ ɉɚɫɫɚɠɢɪɫɤɢɟ Ƚɪɭɡɨɜɵɟ

ɋɤɪɟɳɟɧɢɟ ɢ ɨɛɝɨɧ
ɩɨɟɡɞɨɜ,
ɩɨɫɚɞɤɚ ɢ ɜɵɫɚɞɤɚ
ɩɚɫɫɚɠɢɪɨɜ,
ɩɨɝɪɭɡɤɚ ɢ ɜɵɝɪɭɡɤɚ
ɛɚɝɚɠɚ ɢ ɩɨɱɬɵ,
ɦɚɧɟɜɪɨɜɵɟ ɨɩɟɪɚɰɢɢ,
ɨɛɫɥɭɠɢɜɚɧɢɟ
ɝɪɭɡɨɜɵɯ ɩɭɧɤɬɨɜ

ɋɦɟɧɚ
ɥɨɤɨɦɨɬɢɜɨɜ ɢ
ɥɨɤɨɦɨɬɢɜɧɵɯ
ɛɪɢɝɚɞ, 
ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ
ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ
ɫɛɨɪɧɵɯ ɢ
ɭɱɚɫɬɤɨɜɵɯ
ɩɨɟɡɞɨɜ, 
ɜɵɩɨɥɧɟɧɢɟ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ
ɝɪɭɡɨɜɵɯ
ɨɩɟɪɚɰɢɣ

Ɇɚɫɫɨɜɨɟ
ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ
ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ
ɩɨɟɡɞɨɜ
ɪɚɡɥɢɱɧɵɯ
ɤɚɬɟɝɨɪɢɣ

Ɉɛɫɥɭɠɢɜɚɧɢɟ
ɩɚɫɫɚɠɢɪɨɜ, 
ɩɪɢɟɦɚ ɢ ɜɵɞɚɱɢ
ɛɚɝɚɠɚ, ɩɨɱɬɵ, 
ɬɟɯɧɢɱɟɫɤɨɟ
ɨɛɫɥɭɠɢɜɚɧɢɟ
ɩɚɫɫɚɠɢɪɫɤɢɯ
ɫɨɫɬɚɜɨɜ

ɉɨɝɪɭɡɤɚ-
ɜɵɝɪɭɡɤɚ
ɝɪɭɡɨɜ, 
ɩɟɪɟɝɪɭɡɤɚ
ɝɪɭɡɨɜ ɫ
ɨɞɧɨɝɨ ɜɢɞɚ
ɬɪɚɧɫɩɨɪɬɚ
ɧɚ ɞɪɭɝɨɣ

Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ

Ʌɟɤɰ
ɢɹ 1

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɊȺɁ
ȾȿɅ

ɖɇɕ
ȿ ɉɍɇ

ɄɌɕ 4. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɫɬɚɧɰɢɨɧɧɵɯ ɩɭɬɟɣ
ɧɚ ɫɯɟɦɚɯ ɢ ɩɥɚɧɚɯɅɟɤɰ

ɢɹ 1

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɊȺɁ
ȾȿɅ

ɖɇɕ
ȿ ɉɍɇ

ɄɌɕ 5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɩɭɬɢ
ɧɚ ɪɚɡɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ

Ⱥ Ȼ

Ʌɟɤɰ
ɢɹ 1

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018

Ⱦɜɭɯɧɢɬɨɱɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ ɫɬɚɧɰɢɢ
�ɜ ɪɟɥɶɫɨɜɵɯ ɧɢɬɹɯ)

Ⱥ Ȼ

Ɉɞɧɨɧɢɬɨɱɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ ɫɬɚɧɰɢɢ
�ɜ ɨɫɹɯ ɩɭɬɟɣ)



ɏȺɊ
ȺɄɌ

ȿɊɂ
ɋɌɂ

ɄȺ
ɈȻɔ

ȿɄɌ
Ɉȼ

ɊȺɁ
ȾȿɅ

ɖɇɕ
ɏ ɉɍɇ

ɄɌɈ
ȼ Ʌɟɤɰɢɹ 2-3

1. ɇɭɦɟɪɚɰɢɹ ɢ ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɫɬɚɧɰɢɨɧɧɵɯ ɩɭɬɟɣ
2. Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ ɩɭɬɟɣ ɧɚ ɫɬɚɧɰɢɹɯ ɢ ɩɟɪɟɝɨɧɚɯ
3. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ
4. Ɋɚɫɱɟɬ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɫɬɪɟɥɨɱɧɵɦɢ ɩɟɪɟɜɨɞɚɦɢ

ɋɌȺɇɐɂɈɇɇɕȿɉɍɌɂ
ɂ ɋɌɊȿɅɈɑɇɕȿ ɉȿɊȿȼɈȾɕ

Ʌɢɬɟɪɚɬɭɪɚ

1. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ.
Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1975. - ɋ.8 - 10.

2. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 19 - 28, 43.

3. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ
ɢ ɭɡɥɨɜ. ɑ. 1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 15-18.

4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ �ɡɚɞɚɱɢ, ɩɪɢɦɟɪɵ, ɪɚɫɱɟɬɵ) / ɉɨɞ ɨɛɳ. ɪɟɞ.
ɉɪɚɜɞɢɧɚ ɇ�ȼ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1984. - ɋ.4-6, 18 - 21.
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1. ɇɭɦɟɪɚɰɢɹ ɢ
ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɫɬɚɧɰɢɨɧɧɵɯ ɩɭɬɟɣɅɟɤɰ

ɢɹ 2

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕȿ ɉ

ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ

Ⱥ Ȼ2

ɉɁ

I
3

5
7

8
9
10

11
ɉɈ

12

13

14

ɋɩɟɰɢɚɥɢɡɚɰɢɹ ɩɭɬɟɣ
ɨɬɫɭɬɫɬɜɭɟɬ!

ɋɩɟɰɢɚɥɢɡɚɰɢɹ ɩɭɬɟɣ
ɨɬɫɭɬɫɬɜɭɟɬ!

ɋɩɟɰɢɚɥɢɡɚɰɢɹ ɩɭɬɟɣ
ɨɬɫɭɬɫɬɜɭɟɬ!

ɋɉ

Ⱥ Ȼ
ɉɪɚɜɨɩɭɬɧɨɫɬɶ

ɞɜɢɠɟɧɢɹ

ɉɪɚɜɨɩɭɬɧɨɫɬɶ
ɞɜɢɠɟɧɢɹ

I
II

Ƚɥɚɜɧɵɟ ɩɭɬɢ ɜɵɞɟɥɹɸɬɫɹ
ɧɚ ɱɟɪɬɟɠɟ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018

ɍɩɨɪ
ɬɭɩɢɤɨɜɨɝɨ ɩɭɬɢ



2. ɉɚɫɫɚɠɢɪɫɤɢɟ ɡɞɚɧɢɹɅɟɤɰ
ɢɹ 2

ɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ

ɉɁ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



3. ɉɚɫɫɚɠɢɪɫɤɢɟ ɩɥɚɬɮɨɪɦɵ
ɧɚ ɫɬɚɧɰɢɹɯɅɟɤɰ

ɢɹ 2

lɩɥ

bɩɥ

Длина
пассажирской платформы

Длина
пассажирской платформы

ɟ

Междупутье

ɟɭɲ

Уширенное
междупутье

ɟɝ

Габаритное расстояние
от края платформы
до оси ближайшего пути

ɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ
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4. ɋɜɹɡɶ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɥɚɬɮɨɪɦ
ɜ ɨɞɧɨɦ ɭɪɨɜɧɟɅɟɤɰ

ɢɹ 2

ɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ
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5. ɋɜɹɡɶ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɥɚɬɮɨɪɦ
ɜ ɪɚɡɧɨɦ ɭɪɨɜɧɟ �ɦɨɫɬ)Ʌɟɤɰ

ɢɹ 2

ɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ
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6. ɉɚɫɫɚɠɢɪɫɤɢɟ ɩɥɚɬɮɨɪɦɵ
ɧɚ ɫɬɚɧɰɢɹɯɅɟɤɰ

ɢɹ 2

ɇɢɡɤɚɹ ɩɚɫɫɚɠɢɪɫɤɚɹ ɩɥɚɬɮɨɪɦɚ
�ɩɪɢ ɬɟɩɥɨɜɨɡɧɨɣ ɬɹɝɟ)

ȼɵɫɨɤɚɹ ɩɚɫɫɚɠɢɪɫɤɚɹ ɩɥɚɬɮɨɪɦɚ
�ɩɪɢ ɷɥɟɤɬɪɨɜɨɡɧɨɣ ɬɹɝɟ)

ɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ
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7. Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɭɬɹɦɢ
ɧɚ ɫɬɚɧɰɢɹɯ ɢ ɩɟɪɟɝɨɧɚɯɅɟɤɰ

ɢɹ 2

ɇɚɡɧɚɱɟɧɢɟ ɩɭɬɢ

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ
ɫɦɟɠɧɵɯ ɩɭɬɟɣ

ɧɚ ɫɬɚɧɰɢɹɯ ɢ ɪɚɡɴɟɡɞɚɯ, ɦ
ɇɨɪɦɚɥɶɧɨɟ ɇɚɢɦɟɧɶɲɟɟ

Ƚɥɚɜɧɵɟ ɩɭɬɢ 5,30 4,80

Ƚɥɚɜɧɵɟ ɢ ɫɦɟɠɧɵɟ ɫ ɧɢɦɢ ɩɭɬɢ:
ɧɚ ɨɞɧɨ� ɢ ɞɜɭɯɩɭɬɧɵɯ ɥɢɧɢɹɯ
ɩɪɢ ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ
ɞɨ140 ɤɦ�ɱ

5,30 5,30

ɧɚ ɞɜɭɯɩɭɬɧɵɯ ɥɢɧɢɹɯ
ɩɪɢ ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ
ɛɨɥɟɟ 140 ɤɦ�ɱ

7,65 7,40

ɉɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɟ,
ɫɨɪɬɢɪɨɜɨɱɧɵɟ ɢ

ɫɨɪɬɢɪɨɜɨɱɧɨ�ɨɬɩɪɚɜɨɱɧɵɟ
5,30 4,80

ȼɬɨɪɨɫɬɟɩɟɧɧɵɟ ɫɬɚɧɰɢɨɧɧɵɟ ɩɭɬɢ 4,80 4,50

Ɇɟɠɞɭ ɝɥɚɜɧɵɦɢ ɩɭɬɹɦɢ ɧɚ ɩɟɪɟɝɨɧɟ 4,10

ɟɭɲ

ɟɝ

bɩɥ

ɟɭɲ=2ɟɝ+bɩɥ
ɟɝ=1,745 ɦ
�ɬɟɩɥɨɜɨɡɧɚɹ ɬɹɝɚ,
ɧɢɡɤɚɹ ɩɥɚɬɮɨɪɦɚ)
ɟɝ=1,92 ɦ
�ɷɥɟɤɬɪɨɜɨɡɧɚɹ ɬɹɝɚ,
ɜɵɫɨɤɚɹ ɩɥɚɬɮɨɪɦɚ)
Ɋɟɤɨɦɟɧɞɭɟɦɵɟ
ɡɧɚɱɟɧɢɹ ɟɭɲ
6,50 7,50
8,00 10,60
11,00 11,50
12,00

Ɇɟɠɞɭ ɝɥɚɜɧɵɦ ɢ ɜɵɬɹɠɧɵɦ ɩɭɬɹɦɢ 6,50
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ɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ



Ʌɟɤɰ
ɢɹ 2 8. ɒɢɪɢɧɚ ɤɨɥɟɢ

ɢ ɦɟɠɞɭɩɭɬɶɟ

ɒɢɪɢɧɚ ɤɨɥɟɢ
(1520 ɦɦ)

Ɇɟɠɞɭɩɭɬɶɟ
(5,30 ɦ)

ɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ
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9. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ
ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜɅɟɤɰ

ɢɹ 2

Ɉɛɵɤɧɨɜɟɧɧɵɣ ɫɬɪɟɥɨɱɧɵɣ ɩɟɪɟɜɨɞɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ
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10. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ
ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜɅɟɤɰ

ɢɹ 2

ɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ
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11. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ
ɢ ɷɥɟɦɟɧɬɵ
ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜɅɟɤɰ

ɢɹ 2

1 - ɩɟɪɟɞɧɢɣ ɫɬɵɤ ɪɚɦɧɨɝɨ ɪɟɥɶɫɚ; 2 - ɨɫɬɪɢɟ ɩɟɪɚ; 3 - ɰɟɧɬɪ ɩɟɪɟɜɨɞɚ;
4 - ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɰɟɧɬɪ ɤɪɟɫɬɨɜɢɧɵ; 5 – ɤɪɟɫɬɨɜɢɧɚ;

6 – ɭɫɨɜɢɤɢ; 7 - ɤɨɧɬɪɪɟɥɶɫɵ

Ɉɛɵɤɧɨɜɟɧɧɵɣ ɫɬɪɟɥɨɱɧɵɣ ɩɟɪɟɜɨɞ
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ɨɫɬɪɹɤ
ɩɪɢɠɚɬ

ɨɫɬɪɹɤ
ɨɬɠɚɬ

25

ɐɟɧɬɪ ɩɟɪɟɜɨɞɚ
ɇɨɦɟɪ ɩɟɪɟɜɨɞɚ

Į

Ⱦɜɭɯɧɢɬɨɱɧɨɟ
ɩɪɟɞɫɬɚɜɥɟɧɢɟ

Ɉɞɧɨɧɢɬɨɱɧɨɟ
ɩɪɟɞɫɬɚɜɥɟɧɢɟ

7

5

6(ɩ
ɟɪ
ɟɜ
ɨɞ

ɧɚ
ɹ

Ʉɪ
ɢɜ
ɚɹ

)

ɋɬɵɤɢ ɪɟɥɶɫɨɜ

ɁȾȺ
ɇɂə

ɂ ɋɈɈ
Ɋɍɀ

ȿɇɂ
ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ



Ʌɟɤɰ
ɢɹ 2 12. ɉɨɫɬɪɨɟɧɢɟ

ɫɬɪɟɥɨɱɧɨɝɨ ɩɟɪɟɜɨɞɚ
ɋɌȺ

ɇɐɂ
Ɉɇɇ

ɕȿ ɉ
ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ
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1. ɍɤɥɚɞɤɚ ɪɚɦɧɵɯ �ɧɚɪɭɠɧɵɯ) ɪɟɥɶɫɨɜ

2. ɍɤɥɚɞɤɚ ɨɫɬɪɹɤɨɜ �ɫ ɩɪɨɞɨɥɠɟɧɢɟɦ ɢɯ ɡɚ ɤɪɟɫɬɨɜɢɧɵ)
�ɨɞɢɧ ɨɫɬɪɹɤ ɩɪɢɠɚɬ, ɜɬɨɪɨɣ ± ɨɬɠɚɬ ɨɬ ɪɚɦɧɨɝɨ ɪɟɥɶɫɚ)
3. ɍɤɥɚɞɤɚ ɭɫɨɜɢɤɨɜ

4. ɍɤɥɚɞɤɚ ɤɨɧɬɪɪɟɥɶɫɨɜ

5. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɡɚɞɧɢɯ ɫɬɵɤɨɜ ɤɪɟɫɬɨɜɢɧɵ

6. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɞɧɢɯ ɫɬɵɤɨɜ ɪɚɦɧɵɯ ɪɟɥɶɫɨɜ



Ʌɟɤɰ
ɢɹ 2 13. ɉɪɟɞɟɥɶɧɵɣ ɫɬɨɥɛɢɤ

ɫɬɪɟɥɨɱɧɨɝɨ ɩɟɪɟɜɨɞɚ
ɋɌȺ

ɇɐɂ
Ɉɇɇ

ɕȿ ɉ
ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ
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Ʌɟɤɰ
ɢɹ 2 14. ɋɬɪɟɥɨɱɧɵɣ ɩɟɪɟɜɨɞ

ɫ ɩɨɞɜɢɠɧɵɦ ɫɟɪɞɟɱɧɢɤɨɦ
ɋɌȺ

ɇɐɂ
Ɉɇɇ

ɕȿ ɉ
ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ
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Ʌɟɤɰ
ɢɹ 2 15. ɋɢɦɦɟɬɪɢɱɧɵɣ

ɫɬɪɟɥɨɱɧɵɣ ɩɟɪɟɜɨɞ
ɋɌȺ

ɇɐɂ
Ɉɇɇ

ɕȿ ɉ
ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ
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Ʌɟɤɰ
ɢɹ 2 16. Ⱦɜɨɣɧɨɣ ɫɢɦɦɟɬɪɢɱɧɵɣ

ɪɚɡɧɨɫɬɨɪɨɧɧɢɣ
ɫɬɪɟɥɨɱɧɵɣ ɩɟɪɟɜɨɞɋɌȺ

ɇɐɂ
Ɉɇɇ

ɕȿ ɉ
ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ
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Ʌɟɤɰ
ɢɹ 2 17. Ɉɛɵɤɧɨɜɟɧɧɵɣ ɫɴɟɡɞ

ɦɟɠɞɭ ɩɭɬɹɦɢ
ɋɌȺ

ɇɐɂ
Ɉɇɇ

ɕȿ ɉ
ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤɰ
ɢɹ 3 18. ɉɟɪɟɤɪɟɫɬɧɵɣ ɫɬɪɟɥɨɱɧɵɣ ɩɟɪɟɜɨɞ

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕȿ ɉ

ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ
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Ʌɟɤɰ
ɢɹ 3 19. ɉɟɪɟɤɪɟɫɬɧɵɣ ɫɴɟɡɞ

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕȿ ɉ

ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ
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Ʌɟɤɰ
ɢɹ 3 20. ɉɟɪɟɫɟɱɟɧɢɟ ɩɭɬɟɣ

ɫɬɪɟɥɨɱɧɵɦɢ ɩɟɪɟɜɨɞɚɦɢ
ɋɌȺ

ɇɐɂ
Ɉɇɇ

ɕȿ ɉ
ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ
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Ʌɟɤɰ
ɢɹ 3 21. Ƚɥɭɯɨɟ ɩɟɪɟɫɟɱɟɧɢɟ

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕȿ ɉ

ɍɌɂ

ɂ ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɉ

ȿɊȿ
ȼɈȾ

ɕ
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Ʌɟɤɰ
ɢɹ 3 22. ɉɟɪɟɫɟɱɟɧɢɟ ɩɭɬɟɣ

ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ
�ɩɭɬɟɩɪɨɜɨɞɧɚɹ ɪɚɡɜɹɡɤɚ)ɁȾȺ

ɇɂə
ɂ ɋɈɈ

Ɋɍɀ
ȿɇɂ

ə

ɇȺ
ɋɌȺ

ɇɐɂ
əɏ
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Ʌɟɤɰ
ɢɹ 3 23. ɉɟɪɟɫɟɱɟɧɢɟ ɩɭɬɟɣ

ɫɨ ɫɴɟɦɧɨɣ ɪɟɥɶɫɨɜɨɣ ɪɟɲɟɬɤɨɣ
ɋɌȺ

ɇɐɂ
Ɉɇɇ
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ɢɹ 3 24. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɬɨɧɧɟɥɢ
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ɢɹ 3 25. ɋɜɟɬɨɮɨɪɵ ɧɚ ɫɬɚɧɰɢɢ
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ɢɹ 3 26. Ʉɨɧɬɚɤɬɧɚɹ ɫɟɬɶ
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ɉɊȿ
ȾȿɅ

ɖɇɕ
ȿ ɋ

ɌɈɅ
ȻɂɄ

ɂ

ɂ ɋɂȽ
ɇȺɅ

ɕ Ʌɟɤɰɢɹ 4

1. ȼɡɚɢɦɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɭɬɟɣ, ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ, 
ɫɢɝɧɚɥɨɜ ɢ ɩɪɟɞɟɥɶɧɵɯ ɫɬɨɥɛɢɤɨɜ

2. ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɵɯ ɫɬɨɥɛɢɤɨɜ
3. ɍɫɬɚɧɨɜɤɚ ɜɯɨɞɧɵɯ, ɜɵɯɨɞɧɵɯ ɢ ɦɚɧɟɜɪɨɜɵɯ ɫɢɝɧɚɥɨɜ
4. Ɋɚɫɱɟɬ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɫɬɪɟɥɨɱɧɵɦɢ ɩɟɪɟɜɨɞɚɦɢ

ɍɋɌȺɇɈȼɄȺ ɉɊȿȾȿɅɖɇɕɏ ɋɌɈɅȻɂɄɈȼ
ɂ ɋɂȽɇȺɅɈȼ. 

ɈɋɇɈȼɇɕȿ ɋɏȿɆɕ ɊȺɋɉɈɅɈɀȿɇɂə
ɋɌɊȿɅɈɑɇɕɏ ɉȿɊȿȼɈȾɈȼ

Ʌɢɬɟɪɚɬɭɪɚ

1. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ
ɢ ɭɡɥɨɜ. ɑ. 1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 15-18.

2. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ �ɡɚɞɚɱɢ, ɩɪɢɦɟɪɵ, ɪɚɫɱɟɬɵ) / ɉɨɞ ɨɛɳ. ɪɟɞ.
ɉɪɚɜɞɢɧɚ ɇ�ȼ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1984. - ɋ.4-6, 18 - 21.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 19-27.
4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 22-27, 35 - 36.
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1. ȼɡɚɢɦɧɨɟ ɩɨɥɨɠɟɧɢɟ
ɩɭɬɟɣ, ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ,
ɫɢɝɧɚɥɨɜ ɢ ɩɪɟɞɟɥɶɧɵɯ ɫɬɨɥɛɢɤɨɜ
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1. ȼɡɚɢɦɧɨɟ ɩɨɥɨɠɟɧɢɟ
ɩɭɬɟɣ, ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ,
ɫɢɝɧɚɥɨɜ ɢ ɩɪɟɞɟɥɶɧɵɯ ɫɬɨɥɛɢɤɨɜ
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ɕɅɟɤɰ
ɢɹ 4

ɋɯɟɦɵ ɢɡɨɛɪɚɠɟɧɢɹ ɫɢɝɧɚɥɨɜ:

ȼɯɨɞɧɨɣ
ɫɢɝɧɚɥ

ȼɵɯɨɞɧɨɣ
ɫɢɝɧɚɥ
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� ɉɪɟɞɟɥɶɧɵɟ ɫɬɨɥɛɢɤɢ ɢ ɫɢɝɧɚɥɵ ɧɚ ɫɬɚɧɰɢɢ



Ʌɟɤɰ
ɢɹ 4 3. ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɵɯ ɫɬɨɥɛɢɤɨɜ

ɈɉɊ
ȿȾȿ

Ʌȿɇ
ɂȿ

ɉɈɅ
ȿɁɇ

ɈɃ
ȾɅɂ

ɇɕ

ɉɍɌ
ȿɃ

ɂ ɈȽɊ
Ⱥɇɂ

ɑɂȼ
Ⱥɘ

ɓɂɏ

ɗɅȿ
ɆȿɇɌ

Ɉȼ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018

Lɩɪ
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~2,05ctg Į
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ɉɪɟɞɟɥɶɧɵɣ ɫɬɨɥɛɢɤ � ɝɪɚɧɢɰɚ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɣ
ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɧɚ ɞɚɧɧɨɦ ɩɭɬɢ,
ɧɟ ɧɚɪɭɲɚɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨ ɫɨɫɟɞɧɟɦɭ ɩɭɬɢ

34

1/11 1/9
5,30
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7,50
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ɟ

Ɇɚɪɤɚ ɫɬɪɟɥɨɱɧɨɝɨ ɩɟɪɟɜɨɞɚ –
ɨɬɧɨɲɟɧɢɟ ɲɢɪɢɧɵ ɫɟɪɞɟɱɧɢɤɚ ɜ ɤɨɪɧɟ ɤ ɟɝɨ ɞɥɢɧɟ
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1/18

1/9

Į

Į

Į tgĮ = 1|9

tgĮ = 1|11
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ɢɹ 4 5. ɍɫɬɚɧɨɜɤɚ ɜɯɨɞɧɵɯ, ɜɵɯɨɞɧɵɯ

ɢ ɦɚɧɟɜɪɨɜɵɯ ɫɢɝɧɚɥɨɜ
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ɇ

300 ɦ ± ɩɪɢ ɷɥɟɤɬɪɨɜɨɡɧɨɣ ɬɹɝɟ
50 ɦ ± ɩɪɢ ɬɟɩɥɨɜɨɡɧɨɣ ɬɹɝɟ

ɇ

ɚ
ɩɟɪɟɞ ɫɬɵɤɨɦ
ɪɚɦɧɨɝɨ ɪɟɥɶɫɚ

ɨɫɬɪɹɤɚ

Lɫɢɝɧ=54 ɦ
ɉɪɢ ɫɨɜɩɚɞɟɧɢɢ

ɦɟɠɞɭɩɭɬɶɹ ɭɫɬɚɧɨɜɤɢ
ɫɢɝɧɚɥɚ ɢ ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ

3,5 ɦ
ɉɪɢ ɪɚɡɥɢɱɧɨɦ
ɪɚɫɩɨɥɨɠɟɧɢɢ

ɫɢɝɧɚɥɚ ɢ ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ
�ɩɨ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ ɩɭɬɢ)

Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɪɚɜɢɥɚ � ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɚɧɟɜɪɨɜɵɯ ɫɢɝɧɚɥɨɜ

300 ɦ �ɚ ± ɩɪɢ ɷɥɟɤɬɪɨɜɨɡɧɨɣ ɬɹɝɟ
50 ɦ �ɚ ± ɩɪɢ ɬɟɩɥɨɜɨɡɧɨɣ ɬɹɝɟ

ɚ1/9=15,42 ɦ



4. Ɋɚɫɱɟɬ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɫɫɬɨɹɧɢɣ
ɦɟɠɞɭ ɫɬɪɟɥɨɱɧɵɦɢ ɩɟɪɟɜɨɞɚɦɢɅɟɤɰ

ɢɹ 4

a1 a2d
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a1 a2d
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a1 b2d
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a1 b2f

4)
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5)
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ɟ
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f=e/sinĮ-(a1+b2)
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ɢ

d,
 ɦ

*) ɧɚ ɦɚɥɨɞɟɹɬɟɥɶɧɵɯ
ɢ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɹɯ d=0

Ɇɚɪɤɚ
ɤɪɟɫɬɨɜɢɧɵ Į

1/11

1/9

ɚ b

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ
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ɋɯɟɦɚ
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2)
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4)
5)

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɟɪɟɜɨɞɚɦɢ (Vɩɚɫ ɞɨ 140 ɤɦ�ɱ )

ɟ=5,30 ɦ

Ɍɢɩ
ɪɟɥɶɫɚ
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Ɋ50

14,02 19,35
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14,02

sinĮ=tgĮ
x=ectgĮ
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x=b1+f+b2
f=e/sinĮ-(b1+b2)
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Ɉɋɇ
Ɉȼɕ

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂə

ɊȺɁ
ȾȿɅ

ɖɇɕ
ɏ ɉɍɇ

ɄɌɈ
ȼ Ʌɟɤɰɢɹ 5

1. ɋɨɟɞɢɧɟɧɢɹ ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɭɬɟɣ
2. ɉɚɪɚɥɥɟɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɩɭɬɟɣ
3. ɋɩɥɟɬɟɧɢɟ ɩɭɬɟɣ
4. ɋɨɜɦɟɳɟɧɢɟ ɩɭɬɟɣ
5. ɋɴɟɡɞɵ

ɈɋɇɈȼɇɕȿ ɋɈȿȾɂɇȿɇɂə
ɂ ɉȿɊȿɋȿɑȿɇɂə ɋɌȺɇɐɂɈɇɇɕɏɉɍɌȿɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ.
Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1975. - ɋ.11 - 13.

2. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 25 - 28.

3. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ
ɢ ɭɡɥɨɜ. ɑ. 1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 18-20.

4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 23-27.
5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 24 - 27.
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1. ɋɨɟɞɢɧɟɧɢɹ
ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɭɬɟɣ
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ɟ
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b

f T

Į

Lɩ

Lɩ=(b+f+T)cosĮ+T=e/sinĮ+T

(b+f+t)sinĮ=e
(bsinĮ +fsinĮ+TsinĮ=e

R

T=RtgĮ/2

fsinĮ=e–bsinĮ–TsinĮ

f=
e–bsinĮ–TsinĮ

sinĮ

A

B
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2. ɉɚɪɚɥɥɟɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɩɭɬɟɣ

Ɉɋɇ
Ɉȼɇ

ɕȿ ɋ
ɈȿȾ

ɂɇ
ȿɇɂ

ə

ɂ ɉȿɊ
ȿɋȿ

ɑȿɇ
ɂə

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕɏ ɉɍɌ

ȿɃ

Lɩ
e

e ɭ
ɲ

d
T

T

TT

R

R

ȕ

ɉɚɫɫɚɠɢɪɫɤɚɹ
ɩɥɚɬɮɨɪɦɚ

Lɩ=2Ɍ+(2Ɍ+d)cosȕ
T=Rtgȕ/2

eɭɲ=ɟ+(2Ɍ+d)sinȕ

sinȕ=
eɭɲ± ɟ
2Ɍ+d

ȕ=arcsin
2Ɍ+d

Lɩ=2Ɍ+(2Ɍ+d)cos arcsin
2Ɍ+d

eɭɲ± ɟ

eɭɲ± ɟ

Ⱦɥɢɧɚ ɫɨɟɞɢɧɟɧɢɹ ɩɭɬɟɣ � ɷɬɨ ɩɪɨɟɤɰɢɹ ɧɚ ɨɫɶ Ɉɏ ɩɥɚɧɚ ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɩɭɬɢ,
ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɫɨɟɞɢɧɟɧɢɹ. Ƚɪɚɧɢɰɵ ɫɨɟɞɢɧɟɧɢɹ,

ɤɚɤ ɩɪɚɜɢɥɨ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɥɨɠɟɧɢɟɦ ɐɉ, ɧɚɱɚɥɚ ɢɥɢ ɤɨɧɰɚ ɤɪɢɜɨɣ.



ɄɈɈ
ɊȾɂ

ɇȺɌ
ɕ

ɗɅȿ
ɆȿɇɌ

Ɉȼ
ɋɌȺ

ɇɐɂ
ɂ Ʌɟɤɰɢɹ 6

1. Ʉɨɨɪɞɢɧɚɬɧɚɹ ɫɢɫɬɟɦɚ ɩɪɢɜɹɡɤɢ ɨɛɴɟɤɬɨɜ
2. ɇɚɱɚɥɨ ɤɨɨɪɞɢɧɢɪɨɜɚɧɢɹ ɫɬɚɧɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜ
3. ɂɫɯɨɞɧɵɟ ɬɨɱɤɢ ɩɪɢɜɹɡɤɢ ɫɬɚɧɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜ
4. Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɷɥɟɦɟɧɬɨɜ ɫɬɚɧɰɢɢ

ɄɈɈɊȾɂɇȺɌɇȺə ɉɊɂȼəɁɄȺ
ɋɌȺɇɐɂɈɇɇɕɏɈȻɔȿɄɌɈȼ

Ʌɢɬɟɪɚɬɭɪɚ

1. Ƚɨɥɨɜɧɢɱ Ⱥ. Ʉ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɩɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2017. - 37 ɫ.

2. Ƚɨɥɨɜɧɢɱ Ⱥ. Ʉ. ɇɨɜɢɤɨɜ ɋ. ɉ. Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɪɨɣɫɬɜ ɧɚ ɫɬɚɧɰɢɢ. 
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2017. – 70 ɫ.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 19-27.
4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 22-27, 35 - 36.
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1. Ʉɨɨɪɞɢɧɚɬɧɚɹ ɫɢɫɬɟɦɚ
ɩɪɢɜɹɡɤɢ ɨɛɴɟɤɬɨɜɅɟɤɰ

ɢɹ 6
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ɋɨɟɞɢɧɟɧɢɟ
ɞɜɭɯ

ɩɚɪɚɥɥɟɥɶɧɵɯ
ɩɭɬɟɣ

ɉɚɪɚɥɥɟɥɶɧɨɟ
ɫɦɟɳɟɧɢɟ
ɩɭɬɟɣ



2. ɇɚɱɚɥɨ ɤɨɨɪɞɢɧɢɪɨɜɚɧɢɹ
ɫɬɚɧɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜɅɟɤɰ

ɢɹ 6

ɄɈɈ
ɊȾɂ

ɇȺɌ
ɇȺə

ɉɊɂ
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ɋɌȺ
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ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɧɚɱɚɥɶɧɨɣ ɩɪɢɜɹɡɤɢ:
1. ȼɵɱɟɪɱɢɜɚɧɢɟ ɫɯɟɦɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɫɬɚɧɰɢɢ ɜ ɨɫɹɯ ɩɭɬɟɣ

1.1. ɜɫɟ ɩɭɬɢ �ɝɥɚɜɧɵɟ, ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɟ, ɫɨɪɬɢɪɨɜɨɱɧɵɟ, ɜɵɬɹɠɧɵɟ, 
ɩɨɝɪɭɡɨ�ɜɵɝɪɭɡɨɱɧɵɟ) ɫ ɭɫɬɚɧɨɜɤɨɣ ɢɯ ɧɭɦɟɪɚɰɢɢ

1.2 ɜɫɟ ɦɟɠɞɭɩɭɬɶɹ
1.3. ɨɩɪɟɞɟɥɟɧɢɟ ɱɟɬɧɨɣ ɢ ɧɟɱɟɬɧɨɣ ɝɨɪɥɨɜɢɧ
1.4. ɜɫɟ ɫɬɪɟɥɨɱɧɵɟ ɩɟɪɟɜɨɞɵ ɫ ɭɫɬɚɧɨɜɤɨɣ ɢɯ ɧɭɦɟɪɚɰɢɢ
1.5. ɜɫɟ ɫɢɝɧɚɥɵ ɫ ɢɯ ɧɭɦɟɪɚɰɢɟɣ

1.5.1. ɜɯɨɞɧɵɟ
1.5.2. ɜɵɯɨɞɧɵɟ
1.5.3. ɦɚɧɟɜɪɨɜɵɟ

1.6. ɜɫɟ ɞɪɭɝɢɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ
1.6.1. ɩɚɫɫɚɠɢɪɫɤɨɟ ɡɞɚɧɢɟ ɢ ɩɚɫɫɚɠɢɪɫɤɢɟ ɩɥɚɬɮɨɪɦɵ
1.6.2. ɫɤɥɚɞɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ �ɨɬɤɪɵɬɚɹ ɩɥɨɳɚɞɤɚ, ɤɪɵɬɵɣ ɫɤɥɚɞ, ɤɨɧɬɟɣɧɟɪɧɚɹ ɩɥɨɳɚɞɤɚ)

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɱɤɢ ɧɭɥɶ�ɤɨɨɪɞɢɧɚɬ
3. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɥɢɧɵ ɩɚɫɫɚɠɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



3. ɂɫɯɨɞɧɵɟ ɬɨɱɤɢ ɩɪɢɜɹɡɤɢ
ɫɬɚɧɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜɅɟɤɰ

ɢɹ 6
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3
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13 Ɉɏ

ɈY

ɏɑI=  - (Lɩɥɚɬɮ/2 +Lɥɨɤ)
YɑI= ɟ/2

Lɥɨɤ

ɏɐɉ13= ɏɑI - Lɫɢɝɧ
Yɐɉ13= 0

18



3. ɂɫɯɨɞɧɵɟ ɬɨɱɤɢ ɩɪɢɜɹɡɤɢ
ɫɬɚɧɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜɅɟɤɰ

ɢɹ 6
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Lɩɥɚɬɮ/2Lɩɥɚɬɮ/2

18

18

Lɥɨɤ

Lɫɢɝɧ

Ɉɏ

ɈY

ɇ3

ɏɇ3= Lɩɥɚɬɮ/2 +Lɥɨɤ
YɑI= ɟ/2

ɏɐɉ18= ɏɇ3 + Lɫɢɝɧ
Yɐɉ18= 0
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Ȼ
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ɇ3
ɇI
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ɇ6
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ɑ4
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Ɇ7

Ɇ8
Ɇ9

Ɇ22Ɇ17

Ɇ19a
Ɇ19

1

3

5
7
9

11
13
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4. Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɷɥɟɦɟɧɬɨɜ
ɫɬɚɧɰɢɢɅɟɤɰ

ɢɹ 6

ɄɈɈ
ɊȾɂ

ɇȺɌ
ɇȺə

ɉɊɂ
ȼəɁ

ɄȺ

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕɏ ɈȻɔ

ȿɄɌ
Ɉȼ

21

23

18

ɋɬɪɟɥɨɱɧɵɟ ɩɟɪɟɜɨɞɵ
ɜ ɫɬɜɨɪɟ

ɋɬɪɟɥɨɱɧɵɟ ɩɟɪɟɜɨɞɵ
ɜ ɫɬɜɨɪɟ

6

Lɩɨɥɟɡɧ

ɑ6

ɏɉɋ12= ɏɑ6+Lɩɨɥɟɡɧ
Yɉɋ12= -(2ɟ+2,05)

5,30
5,30
5,30

ɏɐɉ12= ɏɉɋ12+Lɩɪ
Yɐɉ12= -2ɟ

ɉɨɟɡɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɫɬɚɧɰɢɢ ɜ ɩɪɟɞɟɥɚɯ ɞɥɢɧɵ ɩɭɬɢ.

Ƚɨɥɨɜɚ ɩɨɟɡɞɚ �ɥɨɤɨɦɨɬɢɜ)  - ɭ ɫɢɝɧɚɥɚ,
ɯɜɨɫɬ ɩɨɟɡɞɚ �ɩɨɫɥɟɞɧɢɣ ɜɚɝɨɧ) – ɭ ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018
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Ɉɋɇ
Ɉȼɕ

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂə

ɊȺɁ
ȾȿɅ

ɖɇɕ
ɏ ɉɍɇ

ɄɌɈ
ȼ Ʌɟɤɰɢɹ 7

1. ɋɨɟɞɢɧɟɧɢɹ ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɭɬɟɣ
2. ɉɚɪɚɥɥɟɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɩɭɬɟɣ
3. ɋɩɥɟɬɟɧɢɟ ɩɭɬɟɣ
4. ɋɨɜɦɟɳɟɧɢɟ ɩɭɬɟɣ
5. ɋɴɟɡɞɵ

ɈɋɇɈȼɇɕȿ ɋɈȿȾɂɇȿɇɂə
ɂ ɉȿɊȿɋȿɑȿɇɂə ɋɌȺɇɐɂɈɇɇɕɏɉɍɌȿɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ.
Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1975. - ɋ.11 - 13.

2. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 25 - 28.

3. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ
ɢ ɭɡɥɨɜ. ɑ. 1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 18-20.

4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 23-27.
5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 24 - 27.



Ʌɟɤɰ
ɢɹ 7 1. ɋɨɟɞɢɧɟɧɢɹ

ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɭɬɟɣ

Ɉɋɇ
Ɉȼɇ

ɕȿ ɋ
ɈȿȾ

ɂɇ
ȿɇɂ

ə

ɂ ɉȿɊ
ȿɋȿ

ɑȿɇ
ɂə

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕɏ ɉɍɌ

ȿɃ

ɉɨɞ ɭɝɥɨɦ ɤɪɟɫɬɨɜɢɧɵ
ɋɨɤɪɚɳɟɧɧɨɟ

ȼɍ1

ɟ

e/sinĮ T

b

f T

Į

Lɩ

Lɩ=(b+f+T)cosĮ+T=e/sinĮ+T

(b+f+t)sinĮ=e
(bsinĮ +fsinĮ+TsinĮ=e

R

T=RtgĮ/2

fsinĮ=e–bsinĮ–TsinĮ

f=
e–bsinĮ–TsinĮ

sinĮ

A

B

XA=X YA=Y XB= XA+Lɩ YB= XB+ɟ

L=(b1+f+T1)cosĮ+(T1+d0+T2)cosȕ+T2

tgĳ=d0/(2R)
ĳ=arctg(d0/(2R))

e=(b1+f+T1)sinĮ+(T1+d0+T2)sinȕ

ɉɪɢ XA=X, YA=Y   XB1,YB1,XB2,YB2,XF,YF–?
� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤɰ
ɢɹ 7 2. ɉɚɪɚɥɥɟɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɩɭɬɟɣ
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ɉɚɫɫɚɠɢɪɫɤɚɹ
ɩɥɚɬɮɨɪɦɚ

Lɩ=2Ɍ+(2Ɍ+d)cosȕ
T=Rtgȕ/2

eɭɲ=ɟ+(2Ɍ+d)sinȕ

sinȕ=
eɭɲ± ɟ
2Ɍ+d

ȕ=arcsin
2Ɍ+d

Lɩ=2Ɍ+(2Ɍ+d)cos arcsin
2Ɍ+d

eɭɲ± ɟ

eɭɲ± ɟ

Ⱦɥɢɧɚ ɫɨɟɞɢɧɟɧɢɹ ɩɭɬɟɣ � ɷɬɨ ɩɪɨɟɤɰɢɹ ɧɚ ɨɫɶ Ɉɏ ɩɥɚɧɚ ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɩɭɬɢ,
ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɫɨɟɞɢɧɟɧɢɹ. Ƚɪɚɧɢɰɵ ɫɨɟɞɢɧɟɧɢɹ,

ɤɚɤ ɩɪɚɜɢɥɨ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɥɨɠɟɧɢɟɦ ɐɉ, ɧɚɱɚɥɚ ɢɥɢ ɤɨɧɰɚ ɤɪɢɜɨɣ.
� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



3. ɋɩɥɟɬɟɧɢɟ ɩɭɬɟɣ
Ʌɟɤɰ

ɢɹ 7

Ɉɋɇ
Ɉȼɇ

ɕȿ ɋ
ɈȿȾ

ɂɇ
ȿɇɂ

ə

ɂ ɉȿɊ
ȿɋȿ

ɑȿɇ
ɂə

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕɏ ɉɍɌ

ȿɃ

Ɇɨɫɬ, ɭɳɟɥɶɟ,
ɝɪɭɡɨɜɨɣ ɮɪɨɧɬ

ɑɟɬɵɪɟ
ɪɟɥɶɫɨɜɵɯ

ɧɢɬɢ!
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4. ɋɨɜɦɟɳɟɧɢɟ ɩɭɬɟɣ
ɟ ɲ

ɟ ɭ
ɡ

ɉɟɪɟɝɪɭɡɨɱɧɵɟ
ɮɪɨɧɬɵ

Ʌɟɤɰ
ɢɹ 7

Ɉɋɇ
Ɉȼɇ

ɕȿ ɋ
ɈȿȾ

ɂɇ
ȿɇɂ

ə

ɂ ɉȿɊ
ȿɋȿ

ɑȿɇ
ɂə

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕɏ ɉɍɌ

ȿɃ

ɨɫɬɪɹɤɢ
ɨɬɠɚɬɵ

ɨɫɬɪɹɤ
ɩɪɢɠɚɬ

Ɍɪɢ
ɪɟɥɶɫɨɜɵɯ

ɧɢɬɢ!

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤɰ
ɢɹ 7 5. ɋɴɟɡɞɵ

Ɉɋɇ
Ɉȼɇ

ɕȿ ɋ
ɈȿȾ

ɂɇ
ȿɇɂ

ə

ɂ ɉȿɊ
ȿɋȿ

ɑȿɇ
ɂə

ɋɌȺ
ɇɐɂ

Ɉɇɇ
ɕɏ ɉɍɌ

ȿɃ

Ɉɛɵɤɧɨɜɟɧɧɵɟ
ɉɪɨɫɬɨɣ ɉɟɪɟɤɪɟɫɬɧɵɣ

ɋɨɤɪɚɳɟɧɧɵɣ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ɉɋɇ
Ɉȼɕ

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂə

ɊȺɁ
ȾȿɅ

ɖɇɕ
ɏ ɉɍɇ

ɄɌɈ
ȼ Ʌɟɤɰɢɹ 8

1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɪɟɥɨɱɧɵɯ ɭɥɢɰ
2. ɉɪɨɫɬɵɟ ɫɬɪɟɥɨɱɧɵɟ ɭɥɢɰɵ
3. ɋɨɤɪɚɳɟɧɧɵɟ ɫɬɪɟɥɨɱɧɵɟ ɭɥɢɰɵ
4. ɋɬɪɟɥɨɱɧɵɟ ɭɥɢɰɵ ɩɨɞ ɞɜɨɣɧɵɦ ɭɝɥɨɦ ɤɪɟɫɬɨɜɢɧɵ
5. ȼɟɟɪɧɵɟ ɫɬɪɟɥɨɱɧɵɟ ɭɥɢɰɵ
6. ɋɨɫɬɚɜɧɵɟ ɫɬɪɟɥɨɱɧɵɟ ɭɥɢɰɵ

ɋɌɊȿɅɈɑɇɕȿ ɍɅɂɐɕ

Ʌɢɬɟɪɚɬɭɪɚ

1. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ.
Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1975. - ɋ.13 - 16.

2. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 28 - 37.

3. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ
ɢ ɭɡɥɨɜ. ɑ. 1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 20-23.

4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 27-37.
5. Ȼɚɧɟɤ Ɍ�ɋ., ɉɨɞɤɨɩɚɟɜ ȼ�Ⱥ., Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000.ɋ.- 20-23.

6. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 27 - 31. � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤɰ
ɢɹ 8 1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɪɟɥɨɱɧɵɯ ɭɥɢɰ

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɍ

Ʌɂɐ
ɕ

ɉɪɨɫɬɵɟ ɋɨɤɪɚɳɟɧɧɵɟɉɨɞ ɞɜɨɣɧɵɦ
ɭɝɥɨɦ

ɤɪɟɫɬɨɜɢɧɵ

ȼɟɟɪɧɵɟɋɨɫɬɚɜɧɵɟ

ɉ
ɨɞ

ɭɝ
ɥɨ
ɦ

ɤɪ
ɟɫ
ɬɨ
ɜɢ
ɧɵ

ɉ
ɨ
ɨɫ
ɧɨ
ɜɧ
ɨɦ

ɭ
ɩɭ
ɬɢ

Ʉ
ɨɧ
ɰɟ
ɧɬ
ɪɢ
ɱɟ
ɫɤ
ɢɟ

ɇ
ɟɤ
ɨɧ
ɰɟ
ɧɬ
ɪɢ
ɱɟ
ɫɤ
ɢɟ
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2. ɉɪɨɫɬɵɟ ɫɬɪɟɥɨɱɧɵɟ ɭɥɢɰɵ
ɉɨɞ ɭɝɥɨɦ ɤɪɟɫɬɨɜɢɧɵ

ɉɨ ɨɫɧɨɜɧɨɦɭ ɩɭɬɢ

Ʌɟɤɰ
ɢɹ 8

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɍ

Ʌɂɐ
ɕ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



3. ɉɨɞ ɞɜɨɣɧɵɦ ɭɝɥɨɦ ɤɪɟɫɬɨɜɢɧɵ
Ʌɟɤɰ

ɢɹ 8

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɍ

Ʌɂɐ
ɕ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



4. ɋɨɤɪɚɳɟɧɧɵɟ ɫɬɪɟɥɨɱɧɵɟ ɭɥɢɰɵ
Ʌɟɤɰ

ɢɹ 8

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɍ

Ʌɂɐ
ɕ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



5. ȼɟɟɪɧɵɟ ɫɬɪɟɥɨɱɧɵɟ ɭɥɢɰɵ
Ʌɟɤɰ

ɢɹ 8

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɍ

Ʌɂɐ
ɕ

Ʉɨɧɰɟɧɬɪɢɱɟɫɤɚɹ

ɇɟɤɨɧɰɟɧɬɪɢɱɟɫɤɚɹ

R
R+e
R+2e

R 300

R=200...300 ɦ (const)
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6. ɋɨɫɬɚɜɧɵɟ ɫɬɪɟɥɨɱɧɵɟ ɭɥɢɰɵ
Ʌɟɤɰ

ɢɹ 8

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ ɍ

Ʌɂɐ
ɕ

ɩɨɞ ɭɝɥɨɦ ɤɪɟɫɬɨɜɢɧɵ

ɩɨɞ ɞɜɨɣɧɵɦ ɭɝɥɨɦ
ɤɪɟɫɬɨɜɢɧɵ

ɩɨ ɨɫɧɨɜɧɨɦɭ ɩɭɬɢ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ɉɋɇ
Ɉȼɕ

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂə

ɊȺɁ
ȾȿɅ

ɖɇɕ
ɏ ɉɍɇ

ɄɌɈ
ȼ Ʌɟɤɰɢɹ 9

1. ɋɯɟɦɚ ɫɬɪɟɥɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ ɫɬɚɧɰɢɢ
2. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɨɪɥɨɜɢɧ
3. Ɋɚɡɦɟɳɟɧɢɟ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ ɜ ɝɨɪɥɨɜɢɧɟ
4. Ɉɫɧɨɜɧɵɟ ɮɨɪɦɵ ɩɚɪɤɨɜ ɩɭɬɟɣ

ɋɌɊȿɅɈɑɇɕȿ ȽɈɊɅɈȼɂɇɕ
ɂ ɉȺɊɄɂ ɉɍɌȿɃ

Ʌɢɬɟɪɚɬɭɪɚ

1. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ.
Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1975. - ɋ.18 - 20.

2. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 38 - 43.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 27-37.
4. Ȼɚɧɟɤ Ɍ�ɋ., ɉɨɞɤɨɩɚɟɜ ȼ�Ⱥ., Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000.ɋ.- 37-39.

5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 31 - 33.
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Ʌɟɤɰ
ɢɹ 9 1. ɋɯɟɦɚ ɫɬɪɟɥɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ ɫɬɚɧɰɢɢ

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ Ƚ

ɈɊɅ
Ɉȼɂ

ɇɕ

ɂ ɉȺɊ
Ʉɂ

ɉɍɌ
ȿɃ ɋɬɪɟɥɨɱɧɚɹ ɝɨɪɥɨɜɢɧɚ � ɡɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ

ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ, ɫɨɟɞɢɧɹɸɳɢɯ ɦɟɠɞɭ ɫɨɛɨɣ
ɝɥɚɜɧɵɟ, ɫɬɚɧɰɢɨɧɧɵɟ ɩɭɬɢ ɢ ɩɚɪɤɢ.

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɬɪɟɥɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ
ɨɬ ɫɬɪɟɥɨɱɧɨɣ ɭɥɢɰɵ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɧɚ ɱɟɪɬɟɠɟ
ɝɨɪɥɨɜɢɧɵ ɧɭɦɟɪɚɰɢɢ ɢ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɩɭɬɟɣ,
ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ, ɨɛɨɡɧɚɱɟɧɢɹ ɩɨɞɯɨɞɨɜ, 
ɩɪɢɦɵɤɚɸɳɢɯ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ, ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɣ.
ɇɚ ɱɟɪɬɟɠɟ ɝɨɪɥɨɜɢɧɵ ɦɨɠɧɨ ɜɢɞɟɬɶ ɦɚɪɲɪɭɬɵ
ɫɥɟɞɨɜɚɧɢɹ ɩɨɟɡɞɨɜ ɢ ɥɨɤɨɦɨɬɢɜɨɜ ɜ ɩɪɟɞɟɥɚɯ
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɮɪɚɝɦɟɧɬɚ ɫɬɚɧɰɢɢ.
Ƚɨɪɥɨɜɢɧɚ � ɷɬɨ ɱɚɫɬɶ ɩɨɥɧɨɰɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ
ɫɯɟɦɵ ɫɬɚɧɰɢɢ ɫɨ ɜɫɟɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ.

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤɰ
ɢɹ 9 2. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɨɪɥɨɜɢɧ

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ Ƚ

ɈɊɅ
Ɉȼɂ

ɇɕ

ɂ ɉȺɊ
Ʉɂ

ɉɍɌ
ȿɃ 1. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ

2. Ɇɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɝɨɪɥɨɜɢɧɵ

ɯ ɯ ɯ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɯɟɦɚɦɢ
ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ

3. ɍɤɥɚɞɤɚ ɝɨɪɥɨɜɢɧ ɜ ɦɢɧɢɦɚɥɶɧɵɯ ɦɟɠɞɭɩɭɬɶɹɯ

ɋɨɤɪɚɳɟɧɧɵɣ ɫɴɟɡɞ

Ɉɛɵɤɧɨɜɟɧɧɵɣ ɫɴɟɡɞ ɉɚɪɚɥɥɟɥɶɧɨɟ ɫɦɟɳɟɧɢɟ
ɩɭɬɢ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤɰ
ɢɹ 9 3. Ɋɚɡɦɟɳɟɧɢɟ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ

ɜ ɝɨɪɥɨɜɢɧɟ

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ Ƚ

ɈɊɅ
Ɉȼɂ

ɇɕ

ɂ ɉȺɊ
Ʉɂ

ɉɍɌ
ȿɃ

Ʉɨɧɫɨɥɶɧɚɹ
ɩɨɞɜɟɫɤɚ

ɉɨɞɜɟɫɤɚ
ɧɚ ɝɢɛɤɢɯ

ɩɨɩɟɪɟɱɢɧɚɯ

1-ɨɫɬɪɹɤ ɫɬɪɟɥɤɢ
2-ɤɨɧɬɚɤɬɧɵɟ ɩɪɨɜɨɞɚ
3-ɨɫɢ ɩɭɬɟɣ
4-ɮɢɤɫɢɪɭɸɳɚɹ ɨɩɨɪɚ

ɉɨɞɜɟɫɤɚ
ɧɚ ɠɟɫɬɤɢɯ
ɩɨɩɟɪɟɱɢɧɚɯ

25-38 ɦ
� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



3. Ɋɚɡɦɟɳɟɧɢɟ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ
ɜ ɝɨɪɥɨɜɢɧɟɅɟɤɰ

ɢɹ 9

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ Ƚ

ɈɊɅ
Ɉȼɂ

ɇɕ

ɂ ɉȺɊ
Ʉɂ

ɉɍɌ
ȿɃ

u=7,5 ɦ � ɞɥɹ ɩɟɪɟɜɨɞɨɜ ɦɚɪɤɢ 1/11
u=6,0 ɦ � ɞɥɹ ɩɟɪɟɜɨɞɨɜ ɦɚɪɤɢ 1/9
u=3,5 ɦ � ɞɥɹ ɩɟɪɟɜɨɞɨɜ ɦɚɪɤɢ 1/6

ɋɦɟɳɟɧɢɟ ɨɩɨɪɵ
ɨɬɧɨɫɢɬɟɥɶɧɨ ɐɉ
ɜ ɫɬɨɪɨɧɭ ɨɫɬɪɹɤɚ
ɢɥɢ ɤɪɟɫɬɨɜɢɧɵ

Ʉɨɧɫɨɥɶɧɚɹ ɩɨɞɜɟɫɤɚ
ɉɨɞɜɟɫɤɚ ɧɚ ɩɨɩɟɪɟɱɢɧɚɯ
�ɝɢɛɤɢɯ ɢɥɢ ɠɟɫɬɤɢɯ)

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɐɉ
ɜ ɫɬɜɨɪɟ

L<=u

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤɰ
ɢɹ 9 4. Ɉɫɧɨɜɧɵɟ ɮɨɪɦɵ ɩɚɪɤɨɜ ɩɭɬɟɣ

ɋɌɊ
ȿɅɈ

ɑɇɕ
ȿ Ƚ

ɈɊɅ
Ɉȼɂ

ɇɕ

ɂ ɉȺɊ
Ʉɂ

ɉɍɌ
ȿɃ

Ɋɚɡɥɢɱɧɚɹ ɞɥɢɧɚ ɩɭɬɟɣ
�ɩɪɢɦɟɧɹɸɬ ɞɥɹ 3-4 ɩɭɬɟɣ)

Ɋɚɜɧɚɹ ɞɥɢɧɚ ɩɭɬɟɣ
�ɭɞɨɛɧɵɣ ɜɵɯɨɞ ɧɚ 1-ɣ ɩɭɬɶ)

ɋɨɱɟɬɚɧɢɟ ɞɜɭɯ ɮɨɪɦ
�ɩɟɪɜɚɹ ɫɬɪɟɥɤɚ ɩɪɢ ɜɯɨɞɟ ɜ ɩɚɪɤ - ɩɪɚɜɚɹ)

5.Ɍɭɩɢɤɨɜɵɟ
ɩɚɪɤɢ ɩɭɬɟɣ

1.Ɍɪɚɩɟɰɟɢɞɚɥɶɧɚɹ
ɮɨɪɦɚ

2.ɉɚɪɤ�ɬɪɚɩɟɰɨɢɞ

3.ɉɚɪɤ�ɪɵɛɤɚ

4.Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɮɨɪɦɚ
�ɢɡ ɞɜɭɯ ɬɪɚɩɟɰɨɢɞɨɜ)

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ɉɋɇ
Ɉȼɕ

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂə

ɊȺɁ
ȾȿɅ

ɖɇɕ
ɏ ɉɍɇ

ɄɌɈ
ȼ Ʌɟɤɰɢɹ 10

1. Ɉɛɳɚɹ ɫɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɢɡɨɥɢɪɭɸɳɢɯ ɫɬɵɤɨɜ ɧɚ ɫɬɚɧɰɢɢ
2. ɍɫɬɚɧɨɜɤɚ ɢɡɨɥɢɪɭɸɳɢɯ ɢ ɩɟɪɟɯɨɞɧɵɯ ɫɬɵɤɨɜ
3. ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɵɯ ɫɬɨɥɛɢɤɨɜ
4. ȼɢɞɵ ɫɢɝɧɚɥɨɜ ɢ ɢɯ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ
5. ɍɫɬɚɧɨɜɤɚ ɜɯɨɞɧɵɯ, ɜɵɯɨɞɧɵɯ ɢ ɦɚɧɟɜɪɨɜɵɯ ɫɢɝɧɚɥɨɜ
6. ɉɨɥɧɚɹ, ɩɨɥɟɡɧɚɹ, ɫɬɪɨɢɬɟɥɶɧɚɹ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɞɥɢɧɵ ɩɭɬɟɣ

ɈɉɊȿȾȿɅȿɇɂȿ ɉɈɅȿɁɇɈɃ ȾɅɂɇɕɉɍɌȿɃ
ɂ ɈȽɊȺɇɂɑɂȼȺɘɓɂɏ ɗɅȿɆȿɇɌɈȼ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 38 - 43.

2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. ɑ.1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 24-26.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ �ɡɚɞɚɱɢ, ɩɪɢɦɟɪɵ, ɪɚɫɱɟɬɵ) / ɉɨɞ ɨɛɳ. ɪɟɞ.
ɉɪɚɜɞɢɧɚ ɇ�ȼ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1984. - ɋ. 21-29.

4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 40-43.
5. Ȼɚɧɟɤ Ɍ�ɋ., ɉɨɞɤɨɩɚɟɜ ȼ�Ⱥ., Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000.ɋ.- 23-26.

6. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 33 - 35. � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤɰ
ɢɹ 10 2. ɍɫɬɚɧɨɜɤɚ ɢɡɨɥɢɪɭɸɳɢɯ

ɢ ɩɟɪɟɯɨɞɧɵɯ ɫɬɵɤɨɜ

ɈɉɊ
ȿȾȿ

Ʌȿɇ
ɂȿ

ɉɈɅ
ȿɁɇ

ɈɃ
ȾɅɂ

ɇɕ

ɉɍɌ
ȿɃ

ɂ ɈȽɊ
Ⱥɇɂ

ɑɂȼ
Ⱥɘ

ɓɂɏ

ɗɅȿ
ɆȿɇɌ

Ɉȼ

ɉɟɪɟɯɨɞɧɵɟ ɫɬɵɤɢ

Ɋ50
Ɋ65

Ɋ65
Ɋ50

ɋɤɜɨɡɧɨɣ ɩɭɬɶ

Ɍɭɩɢɤɨɜɵɣ ɩɭɬɶ

lɩɨɥ ɉɪɢɡɦɚ ɬɭɩɢɤɨɜɨɝɨ ɩɭɬɢ

ɍɩɨɪ
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Ʌɟɤɰ
ɢɹ 10 3. ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɵɯ ɫɬɨɥɛɢɤɨɜ

ɈɉɊ
ȿȾȿ

Ʌȿɇ
ɂȿ

ɉɈɅ
ȿɁɇ

ɈɃ
ȾɅɂ

ɇɕ

ɉɍɌ
ȿɃ

ɂ ɈȽɊ
Ⱥɇɂ

ɑɂȼ
Ⱥɘ

ɓɂɏ

ɗɅȿ
ɆȿɇɌ

Ɉȼ

Lɩɪ

Į
2,05

2,05

4,10

lɩɪ = 2,05
sin Į

2

~ 2,05
tg Į

2

~2,05ctg Į
2

ɉɪɟɞɟɥɶɧɵɣ ɫɬɨɥɛɢɤ � ɝɪɚɧɢɰɚ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɣ
ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɧɚ ɞɚɧɧɨɦ ɩɭɬɢ,
ɧɟ ɧɚɪɭɲɚɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨ ɫɨɫɟɞɧɟɦɭ ɩɭɬɢ

34

ɚ) lɩɪ=e·tgĮ +T–(R–e+p)tgĮ

a)

ɛ)

ɛ) lɩɪ=b1·cosĮ–RsinĮ+(R+p+ǻɧ)sinȕ

ɫosȕ= R–e+p
R–p+ǻ

ǻ�ɭɜɟɥɢɱɟɧɢɟ ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɜ ɤɪɢɜɨɣ
�ɩɪɢ R=200 ɦ ǻ=0,18 ɦ)

ǻɧ�ɭɜɟɥɢɱɟɧɢɟ ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɫɨɨɪɭɠɟɧɢɣ,
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɤɪɢɜɵɯ

ɫosȕ=RcosĮ+b1sinĮ–p
R+p+ǻɧ

1/11 1/9
5,30

6,50

7,50

46,86 43,40

46,86 37,14

46,86 37,14

0

Lɩɪ, ɦ
0

ɟ
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Ʌɟɤɰ
ɢɹ 10 4. ȼɢɞɵ ɫɢɝɧɚɥɨɜ

ɢ ɢɯ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ

ɈɉɊ
ȿȾȿ

Ʌȿɇ
ɂȿ

ɉɈɅ
ȿɁɇ

ɈɃ
ȾɅɂ

ɇɕ

ɉɍɌ
ȿɃ

ɂ ɈȽɊ
Ⱥɇɂ

ɑɂȼ
Ⱥɘ

ɓɂɏ

ɗɅȿ
ɆȿɇɌ

Ɉȼ

ȼɯɨɞɧɵɟȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵɫɢɝɧɚɥɵ ((ɜɫɟɜɫɟ ɦɚɱɬɨɜɵɟɦɚɱɬɨɜɵɟ))
ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɨɩɨɪɚ,
ɫɤɥɚɞɧɚɹ ɥɟɫɬɧɢɰɚ

ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɨɩɨɪɚ,
ɫɤɥɚɞɧɚɹ ɥɟɫɬɧɢɰɚ

ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɨɩɨɪɚ,
ɧɟɫɤɥɚɞɧɚɹ ɥɟɫɬɧɢɰɚ
ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɨɩɨɪɚ,
ɧɟɫɤɥɚɞɧɚɹ ɥɟɫɬɧɢɰɚ

Ɍɨɱɤɚ
ɩɪɢɜɹɡɤɢ
ɫɢɝɧɚɥɚ

ȼɵɯɨɞɧɵɟȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵɫɢɝɧɚɥɵ
ɦɚɱɬɨɜɵɟ ɤɚɪɥɢɤɨɜɵɟ ɤɚɪɥɢɤɨɜɵɟ ɫɞɜɨɟɧɧɵɟ

ɉɨɜɬɨɪɢɬɟɥɶɧɵɟɉɨɜɬɨɪɢɬɟɥɶɧɵɟ
ɦɚɱɬɨɜɵɟ

ɤɚɪɥɢɤɨɜɵɟ

1,5-2,0 ɦɦ
Ɇ 1:2000–
Ɇ 1:1000

2,5-3 ɦɦ

ɆɚɧɟɜɪɨɜɵɟɆɚɧɟɜɪɨɜɵɟ
ɦɚɱɬɨɜɵɟ ɤɚɪɥɢɤɨɜɵɟ
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Ʌɟɤɰ
ɢɹ 10 5. ɍɫɬɚɧɨɜɤɚ ɜɯɨɞɧɵɯ, ɜɵɯɨɞɧɵɯ

ɢ ɦɚɧɟɜɪɨɜɵɯ ɫɢɝɧɚɥɨɜ

ɈɉɊ
ȿȾȿ

Ʌȿɇ
ɂȿ

ɉɈɅ
ȿɁɇ

ɈɃ
ȾɅɂ

ɇɕ

ɉɍɌ
ȿɃ

ɂ ɈȽɊ
Ⱥɇɂ

ɑɂȼ
Ⱥɘ

ɓɂɏ

ɗɅȿ
ɆȿɇɌ

Ɉȼ

ɇ

300 ɦ ± ɩɪɢ ɷɥɟɤɬɪɨɜɨɡɧɨɣ ɬɹɝɟ
50 ɦ ± ɩɪɢ ɬɟɩɥɨɜɨɡɧɨɣ ɬɹɝɟ

ɇ

ɚ
ɩɟɪɟɞ ɨɫɬɪɹɤɨɦ

lɫɢɝɧ ɉɪɢ ɫɨɜɩɚɞɟɧɢɢ
ɦɟɠɞɭɩɭɬɶɹ ɭɫɬɚɧɨɜɤɢ

ɫɢɝɧɚɥɚ ɢ ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ

3,5 ɦ
ɉɪɢ ɪɚɡɥɢɱɧɨɦ
ɪɚɫɩɨɥɨɠɟɧɢɢ

ɫɢɝɧɚɥɚ ɢ ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ
�ɩɨ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ ɩɭɬɢ)

Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɪɚɜɢɥɚ � ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɚɧɟɜɪɨɜɵɯ ɫɢɝɧɚɥɨɜ

ɉɪɨɫɬɵɟ ɫɯɟɦɵ ɢɡɨɛɪɚɠɟɧɢɹ ɫɢɝɧɚɥɨɜ:

300 ɦ �ɚ ± ɩɪɢ ɷɥɟɤɬɪɨɜɨɡɧɨɣ ɬɹɝɟ
50 ɦ �ɚ ± ɩɪɢ ɬɟɩɥɨɜɨɡɧɨɣ ɬɹɝɟ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



6. ɉɨɥɧɚɹ, ɩɨɥɟɡɧɚɹ, ɫɬɪɨɢɬɟɥɶɧɚɹ
ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɞɥɢɧɵ ɩɭɬɟɣ

ɋɬɪɨɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɩɭɬɢ � ɩɨɥɧɚɹ ɞɥɢɧɚ ɛɟɡ ɭɱɟɬɚ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ
Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɞɥɢɧɚ ɩɭɬɢ � ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɩɟɪɟɜɨɞɨɜ

Ʌɟɤɰ
ɢɹ 10

ɈɉɊ
ȿȾȿ

Ʌȿɇ
ɂȿ

ɉɈɅ
ȿɁɇ

ɈɃ
ȾɅɂ

ɇɕ

ɉɍɌ
ȿɃ

ɂ ɈȽɊ
Ⱥɇɂ

ɑɂȼ
Ⱥɘ

ɓɂɏ

ɗɅȿ
ɆȿɇɌ

Ɉȼ
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� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018

ɊȺɁ
ɔȿɁ

Ⱦɕ
, ɈȻ

ȽɈɇ
ɇɕ

ȿ ɉ
ɍɇɄ

Ɍɕ

ɂ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ȿ ɋ
ɌȺɇ

ɐɂɂ Ʌɟɤɰɢɹ 11

1. ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɴɟɡɞɨɜ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ
2. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɪɚɡɴɟɡɞɨɜ
3. ɋɯɟɦɵ ɪɚɡɴɟɡɞɨɜ ɞɥɹ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɝɨ ɫɤɪɟɳɟɧɢɹ ɩɨɟɡɞɨɜ
4. Ɉɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɪɚɡɴɟɡɞɚɯ
5. Ʉɨɧɫɬɪɭɤɰɢɢ ɪɚɡɴɟɡɞɨɜ ɞɥɹ ɫɤɪɟɳɟɧɢɹ ɢ ɨɛɝɨɧɚ ɫɞɜɨɟɧɧɵɯ
ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɨɟɡɞɨɜ

6. ɉɨɬɪɟɛɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɧɰɢɨɧɧɵɯ ɩɥɨɳɚɞɨɤ ɞɥɹ ɪɚɡɴɟɡɞɨɜ
7. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɪɚɡɴɟɡɞɨɜ

ɋɏȿɆɕ ɊȺɁɔȿɁȾɈȼ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 66 - 75.

2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. ɑ.1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 47-50.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 65-73.
5. Ȼɚɧɟɤ Ɍ�ɋ., ɉɨɞɤɨɩɚɟɜ ȼ�Ⱥ., Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000.ɋ.- 36-38.

6. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 43 - 44.



ɋɏȿ
Ɇɕ ɊȺɁ

ɔȿɁ
ȾɈȼ 1. ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɴɟɡɞɨɜ

ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹɅɟɤɰ
ɢɹ 11

Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɪɚɡɴɟɡɞɚɯ:
� ɫɤɪɟɳɟɧɢɟ ɢ ɨɛɝɨɧ ɩɨɟɡɞɨɜ;
� ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɟ ɫɤɪɟɳɟɧɢɟ ɩɨɟɡɞɨɜ ɩɪɢ ɭɤɥɚɞɤɟ ɞɜɭɯɩɭɬɧɵɯ ɜɫɬɚɜɨɤ;
� ɨɞɧɨɜɪɟɦɟɧɧɵɣ ɩɪɢɟɦ ɩɨɟɡɞɨɜ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ;
� ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɨɬɩɪɚɜɥɟɧɢɟ ɢ ɩɪɢɟɦ �ɩɪɢɟɦ ɢ ɨɬɩɪɚɜɥɟɧɢɟ) ɩɨɟɡɞɨɜ,
ɫɥɟɞɭɸɳɢɦ ɜ ɬɨɦ ɠɟ ɧɚɩɪɚɜɥɟɧɢɢ;
� ɜɵɩɨɥɧɟɧɢɟ ɜ ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɝɪɭɡɨɜɵɯ ɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɨɩɟɪɚɰɢɣ;
� ɨɬɫɬɨɣ ɜɚɝɨɧɨɜ �ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɟɣ, ɩɨɠɚɪɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ, ɧɟɪɚɛɨɱɟɝɨ ɩɚɪɤɚ)

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɪɚɡɴɟɡɞɨɜ

ɩɨ ɜɡɚɢɦɧɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

ɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ

ɩɨɥɭɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ

ɩɨɩɟɪɟɱɧɨɝɨ ɬɢɩɚ

ɩɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ

ɛɟɡ ɝɪɭɡɨɜɵɯ
ɨɩɟɪɚɰɢɣ

ɛɟɡ ɝɪɭɡɨɜɵɯ
ɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɨɩɟɪɚɰɢɣ

ɫ ɝɪɭɡɨɜɵɦɢ ɢ
ɩɚɫɫɚɠɢɪɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ

ɩɨ ɯɚɪɚɤɬɟɪɭ
ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ

ɫɤɪɟɳɟɧɢɟ
ɫ ɨɫɬɚɧɨɜɤɨɣ

ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɟ
ɫɤɪɟɳɟɧɢɟ ɩɨɟɡɞɨɜ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



2. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɪɚɡɴɟɡɞɨɜ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2006

1-ɩɚɫɫɚɠɢɪɫɤɨɟ ɡɞɚɧɢɟ
2-ɩɚɫɫɚɠɢɪɫɤɚɹ ɩɥɚɬɮɨɪɦɚ

ɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

ɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ ɫ ɪɚɡɧɨɫɬɨɪɨɧɧɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

ɩɨɥɭɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ

ɩɨɩɟɪɟɱɧɨɝɨ ɬɢɩɚ

ɋɏȿ
Ɇɕ ɊȺɁ

ɔȿɁ
ȾɈȼ

Ʌɟɤɰ
ɢɹ 11

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



3. ɋɯɟɦɵ ɪɚɡɴɟɡɞɨɜ
ɞɥɹ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɝɨ ɫɤɪɟɳɟɧɢɹ ɩɨɟɡɞɨɜ

ɋɏȿ
Ɇɕ ɊȺɁ

ɔȿɁ
ȾɈȼ

Ʌɟɤɰ
ɢɹ 11

Ɉɫɶ
ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɝɨ
ɫɤɪɟɳɟɧɢɹ
ɩɨɟɡɞɨɜ �ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɹɝɨɜɵɦɢ ɪɚɫɱɟɬɚɦɢ)

Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɪɚɡɴɟɡɞɧɵɯ ɩɭɬɟɣ ɞɥɹ ɱɟɬɧɨɝɨ ɢ ɧɟɱɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ
�ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɫɥɨɜɢɹɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ ɩɪɢ ɫɤɪɟɳɟɧɢɢ ɧɚ ɯɨɞɭ)

Lɪ1=
V1V2(t0+tM)
60(V1+V2)

+
lɬ'V1

V1+V2
+ lɩ

2 Lɪ2=
V1V2(t0+tM)
60(V1+V2)

+
lɬ''V2

V1+V2
+ lɩ

2

V1, V2 ± ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ ɱɟɬɧɨɝɨ ɢ ɧɟɱɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ, ɤɦ�ɱ
t0 ± ɪɚɡɧɨɜɪɟɦɟɧɧɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɟɡɞɨɜ, ɦɢɧ
tɆ ± ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɦɚɪɲɪɭɬɚ ɢ ɨɬɤɪɵɬɢɹ ɫɢɝɧɚɥɚ, ɦɢɧ

lɬ', lɬ'' ± ɞɥɢɧɚ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ ɞɥɹ ɩɨɟɡɞɨɜ ɱɟɬɧɨɝɨ ɢ ɧɟɱɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ, ɤɦ
lɩ ± ɞɥɢɧɚ ɩɨɟɡɞɚ, ɤɦ � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



4. Ɉɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɪɚɡɴɟɡɞɚɯ

ɋɏȿ
Ɇɕ ɊȺɁ

ɔȿɁ
ȾɈȼ

Ʌɟɤɰ
ɢɹ 11

ɉɚɫɫɚɠɢɪɫɤɨɟ
ɡɞɚɧɢɟ

ȼɦɟɫɬɢɦɨɫɬɶ
ɜɨɤɡɚɥɚ, ɱɟɥ. Ⱦɥɢɧɚ, ɦ ɒɢɪɢɧɚ, ɦ Ɂɚɧɢɦɚɟɦɚɹ

ɩɥɨɳɚɞɶ, ɦ2
25 6 18 108
50 12 18 216

ɉɚɫɫɚɠɢɪɫɤɢɟ
ɩɥɚɬɮɨɪɦɵ
�ɞɥɢɧɚ 150-200 ɦ,
ɲɢɪɢɧɚ 3 ɦ)

Ɋɚɡɴɟɡɞɧɨɣ
ɩɭɬɶ

Ƚɥɚɜɧɵɣ
ɩɭɬɶ

ȼɵɝɪɭɡɨɱɧɚɹ
ɩɥɚɬɮɨɪɦɚ

ȼɯɨɞɧɨɣ
ɫɢɝɧɚɥ

ȼɯɨɞɧɨɣ
ɫɢɝɧɚɥȼɵɯɨɞɧɵɟ

ɫɢɝɧɚɥɵ

ɋɜɹɡɶ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɥɚɬɮɨɪɦ

ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ

I I

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



5. Ʉɨɧɫɬɪɭɤɰɢɢ ɪɚɡɴɟɡɞɨɜ
ɞɥɹ ɫɤɪɟɳɟɧɢɹ ɢ ɨɛɝɨɧɚ ɫɞɜɨɟɧɧɵɯ

ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɨɟɡɞɨɜ
ɋɏȿ

Ɇɕ ɊȺɁ
ɔȿɁ

ȾɈȼ

Ʌɟɤɰ
ɢɹ 11

I
2

Ia
3

4 5
Ⱥ Ȼ

ɉɭɬɶ ɞɥɹ ɞɜɢɠɟɧɢɹ ɫɨɟɞɢɧɟɧɧɵɯ ɩɨɟɡɞɨɜ
ɉɭɬɶ ɞɥɹ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɝɨ ɫɤɪɟɳɟɧɢɹ ɩɨɟɡɞɨɜ

I
2

Ia
3

4 5
Ⱥ Ȼ

ɉɭɬɶ ɞɥɹ ɞɜɢɠɟɧɢɹ ɫɨɟɞɢɧɟɧɧɵɯ ɩɨɟɡɞɨɜ
ɉɭɬɶ ɞɥɹ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɝɨ ɫɤɪɟɳɟɧɢɹ ɩɨɟɡɞɨɜ

ɉɨɥɭɩɪɨɞɨɥɶɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɩɭɬɟɣ

ɉɨɩɟɪɟɱɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɩɭɬɟɣ

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɟɦɚ ɞɜɭɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ
ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɫ ɨɫɬɚɧɨɜɤɨɣ

ȼɬɨɪɨɣ ɪɚɡɴɟɡɞɧɨɣ ɩɭɬɶ �ɩɭɬɢ 2,4,5) ɞɨɥɠɟɧ ɭɤɥɚɞɵɜɚɬɶɫɹ
ɩɨ ɬɪɚɫɫɟ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɜɬɨɪɨɝɨ ɝɥɚɜɧɨɝɨ ɩɭɬɢ ɫɨ ɫɬɨɪɨɧɵ,
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɚɫɫɚɠɢɪɫɤɨɦɭ ɡɞɚɧɢɸ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



6. ɉɨɬɪɟɛɧɵɟ ɪɚɡɦɟɪɵ
ɫɬɚɧɰɢɨɧɧɵɯ ɩɥɨɳɚɞɨɤ ɞɥɹ ɪɚɡɴɟɡɞɨɜ

ɋɏȿ
Ɇɕ ɊȺɁ

ɔȿɁ
ȾɈȼ

Ʌɟɤɰ
ɢɹ 11

Ⱥ Ȼ
L
0

Ɋɚɡɴɟɡɞ ©Ʉ»
L
0

Ɍɢɩ ɪɚɡɴɟɡɞɚ

ɉɪɨɞɨɥɶɧɵɣ

ɉɨɥɭɩɪɨɞɨɥɶɧɵɣ

ɉɨɩɟɪɟɱɧɵɣ

ɉɨɬɪɟɛɧɚɹ ɞɥɢɧɚ
ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɳɚɞɤɢ, ɦ

2000 – 2500

1600 – 1800

1100 – 1300

ii

Ɉɫɨɛɟɧɧɨɫɬɢ
ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɫɯɟɦɵ

ɧɚ ɭɱɚɫɬɤɚɯ ɫ ɭɤɥɨɧɨɦ ɞɨ 10 ‰,
ɧɚ ɫɤɨɪɨɫɬɧɵɯ ɥɢɧɢɹɯ �ɫɤɨɪɨɫɬɶ
ɞɜɢɠɟɧɢɹ ɝɪɭɡɨɜɵɯ ɞɨ 120 ɤɦ�ɱ,
ɩɚɫɫɚɠɢɪɫɤɢɯ � ɞɨ 200 ɤɦ�ɱ)

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



7. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɪɚɡɴɟɡɞɨɜ

ɋɏȿ
Ɇɕ ɊȺɁ

ɔȿɁ
ȾɈȼ

Ʌɟɤɰ
ɢɹ 11

I
2

Ia
3

4
Ⱥ Ȼ5

ɩɨɥɭɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ

I
2

3Ⱥ Ȼ

ɩɨɩɟɪɟɱɧɨɝɨ ɬɢɩɚ

I
2

Ia
3Ⱥ Ȼ

ɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ �ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɩɨɥɭɩɪɨɞɨɥɶɧɭɸ ɫɯɟɦɭ)

I
2

Ia
3Ⱥ Ȼ

ɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ

II

II

1-ɣ ɷɬɚɩ � ɭɞɥɢɧɟɧɢɟ 2 ɢ 3 ɩɭɬɟɣ
2-ɣ ɷɬɚɩ � ɭɤɥɚɞɤɚ ɜɬɨɪɨɝɨ ɝɥɚɜɧɨɝɨ ɩɭɬɢ
3-ɣ ɷɬɚɩ � ɭɤɥɚɞɤɚ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɨɝɨ ɩɭɬɢ 4 (ɜɡɚɦɟɧ ɩɭɬɢ 2)

4

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɊȺɁ
ɔȿɁ

Ⱦɕ
, ɈȻ

ȽɈɇ
ɇɕ

ȿ ɉ
ɍɇɄ

Ɍɕ

ɂ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ȿ ɋ
ɌȺɇ

ɐɂɂ Ʌɟɤɰɢɹ 12

1. ɇɚɡɧɚɱɟɧɢɟ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɨɜ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ
2. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɨɜ ɢ ɭɫɥɨɜɢɹ ɢɯ ɩɪɢɦɟɧɟɧɢɹ
3. ɍɫɬɪɨɣɫɬɜɚ ɧɚ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɚɯ, ɭɫɥɨɜɢɹ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ
4. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɨɜ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɨɛɴɟɦɟ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ ɩɪɨɩɭɫɤɟ ɭɞɥɢɧɟɧɧɵɯ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ

5. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɨɜ

ɋɏȿɆɕɈȻȽɈɇɇɕɏ ɉɍɇɄɌɈȼ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 75 - 77.

2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. ɑ.1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 50-52.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 73-75.
4. Ȼɚɧɟɤ Ɍ�ɋ., ɉɨɞɤɨɩɚɟɜ ȼ�Ⱥ., Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000.ɋ.- 38-39.

5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 44 - 45.

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



1. ɇɚɡɧɚɱɟɧɢɟ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɨɜ
ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ

ɋɏȿ
Ɇɕ ɈȻȽ

Ɉɇɇ
ɕɏ ɉɍɇ

ɄɌɈ
ȼ

Ʌɟɤɰ
ɢɹ 12

Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɚɯ:
� ɨɛɝɨɧ ɩɨɟɡɞɨɜ;
� ɩɟɪɟɜɨɞ ɞɜɢɠɟɧɢɹ ɫ ɩɪɚɜɢɥɶɧɨɝɨ ɩɭɬɢ ɧɚ ɧɟɩɪɚɜɢɥɶɧɵɣ
ɢ ɧɚɨɛɨɪɨɬ;
� ɜɵɩɨɥɧɟɧɢɟ ɜ ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɝɪɭɡɨɜɵɯ
ɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɨɩɟɪɚɰɢɣ;
� ɨɬɫɬɨɣ ɜɚɝɨɧɨɜ �ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɟɣ, ɩɨɠɚɪɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ, 
ɧɟɪɚɛɨɱɟɝɨ ɩɚɪɤɚ)

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɨɜ

ɩɨ ɜɡɚɢɦɧɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

ɩɨɩɟɪɟɱɧɨɝɨ ɬɢɩɚ

ɫɦɟɳɟɧɧɨɝɨ ɬɢɩɚ

ɩɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ

ɛɟɡ ɝɪɭɡɨɜɵɯ
ɨɩɟɪɚɰɢɣ

ɛɟɡ ɝɪɭɡɨɜɵɯ
ɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɨɩɟɪɚɰɢɣ

ɫ ɝɪɭɡɨɜɵɦɢ ɢ
ɩɚɫɫɚɠɢɪɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ

ɩɨ ɯɚɪɚɤɬɟɪɭ
ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ

ɨɛɝɨɧ ɩɨɟɡɞɨɜ

ɩɟɪɟɜɨɞ ɞɜɢɠɟɧɢɹ
ɫ ɨɞɧɨɝɨ ɝɥɚɜɧɨɝɨ ɩɭɬɢ

ɧɚ ɞɪɭɝɨɣ
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2. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɨɜ
ɢ ɭɫɥɨɜɢɹ ɢɯ ɩɪɢɦɟɧɟɧɢɹ

ɋɏȿ
Ɇɕ ɈȻȽ

Ɉɇɇ
ɕɏ ɉɍɇ

ɄɌɈ
ȼ

Ʌɟɤɰ
ɢɹ 12

ɫ ɩɨɩɟɪɟɱɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ
ɨɛɝɨɧɧɵɯ ɩɭɬɟɣ �ɨɫɧɨɜɧɚɹ ɫɯɟɦɚ)

ɫɨ ɫɦɟɳɟɧɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ
ɨɛɝɨɧɧɵɯ ɩɭɬɟɣ

ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɞɥɢɧɨɣ ɭɱɚɫɬɤɚ
ɞɥɹ ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ

ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɛɴɟɦɚɯ ɩɚɫɫɚɠɢɪɫɤɢɯ
ɩɟɪɟɜɨɡɨɤ

ɧɚ ɦɧɨɝɨɩɭɬɧɵɯ ɭɱɚɫɬɤɚɯ
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3. ɍɫɬɪɨɣɫɬɜɚ ɧɚ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɚɯ,
ɭɫɥɨɜɢɹ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ

ɋɏȿ
Ɇɕ ɈȻȽ

Ɉɇɇ
ɕɏ ɉɍɇ

ɄɌɈ
ȼ

Ʌɟɤɰ
ɢɹ 12

Ⱥ Ȼ
I

II

3

4

ɉɚɫɫɚɠɢɪɫɤɨɟ
ɡɞɚɧɢɟ

Ⱦɢɫɩɟɬɱɟɪɫɤɢɟ
ɫɴɟɡɞɵ

�ɩɟɪɟɜɨɞɵ 1/11,
Ɋ65)

Ⱦɢɫɩɟɬɱɟɪɫɤɢɟ
ɫɴɟɡɞɵ

ɉɚɫɫɚɠɢɪɫɤɢɟ
ɩɥɚɬɮɨɪɦɵ
�ɞɥɢɧɚ 150-200 ɦ,
ɲɢɪɢɧɚ 3-4 ɦ,
ɧɢɡɤɢɟ ɩɪɢ ɬɟɩɥɨɜɨɡɧɨɣ ɬɹɝɟ,
ɜɵɫɨɤɢɟ � ɩɪɢ ɷɥɟɤɬɪɨɜɨɡɧɨɣ))

Ƚɥɚɜɧɵɟ
ɩɭɬɢ

ɉɭɬɢ
ɨɛɝɨɧɚ

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ
ɬɭɩɢɤ (50 ɦ)

ȼɵɝɪɭɡɨɱɧɵɣ
ɩɭɬɶ

ɋɤɥɚɞ

I
II4.10 5.30 4.10

Ⱥ Ȼ
ɉɚɪɚɥɥɟɥɶɧɨɟ
ɫɦɟɳɟɧɢɟ

, ɝɥɚɜɧɨɝɨ ɩɭɬɢ

ɉɚɪɚɥɥɟɥɶɧɨɟ
ɫɦɟɳɟɧɢɟ

II ɝɥɚɜɧɨɝɨ ɩɭɬɢ

ɇ

ɑ

Ⱥ Ȼ
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4. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ
ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɨɜ

ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɛɴɟɦɚɯ ɩɚɫɫɚɠɢɪɫɤɢɯ
ɢ ɩɪɢ ɩɪɨɩɭɫɤɟ ɭɞɥɢɧɟɧɧɵɯ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ

ɋɏȿ
Ɇɕ ɈȻȽ

Ɉɇɇ
ɕɏ ɉɍɇ

ɄɌɈ
ȼ

Ʌɟɤɰ
ɢɹ 12

ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɛɴɟɦɚɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ

ɩɪɢ ɩɪɨɩɭɫɤɟ ɭɞɥɢɧɟɧɧɵɯ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ

Ⱥ Ȼ

Ⱥ Ȼ
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5. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɨɛɝɨɧɧɵɯ ɩɭɧɤɬɨɜ

ɋɏȿ
Ɇɕ ɈȻȽ

Ɉɇɇ
ɕɏ ɉɍɇ

ɄɌɈ
ȼ

Ʌɟɤɰ
ɢɹ 12

Ⱥ Ȼ
I

II

3

4

Ⱥ Ȼ
I

II

3

4

ɍɞɥɢɧɟɧɢɟ ɪɚɡɴɟɡɞɧɵɯ ɩɭɬɟɣ

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɩɭɧɤɬɚ ɦɟɫɬɧɨɣ ɪɚɛɨɬɵ

Ⱥ Ȼ
I

II

3

4

Ɉɫɬɚɧɨɜɤɚ ɩɪɢɝɨɪɨɞɧɵɯ ɩɨɟɡɞɨɜ ɧɚ ɝɥɚɜɧɵɯ ɩɭɬɹɯ
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ɊȺɁ
ɔȿɁ

Ⱦɕ
, ɈȻ

ȽɈɇ
ɇɕ

ȿ ɉ
ɍɇɄ

Ɍɕ

ɂ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ȿ ɋ
ɌȺɇ

ɐɂɂ Ʌɟɤɰɢɹ 13

1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ
2. Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ ɢ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ
3. ɉɚɫɫɚɠɢɪɫɤɢɟ ɢ ɝɪɭɡɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ
4. ɍɫɬɪɨɣɫɬɜɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɫɬɚɧɰɢɢ
5. ɉɪɨɞɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ

ɈȻɓɂȿ ɋȼȿȾȿɇɂə
Ɉ ɉɊɈɆȿɀɍɌɈɑɇɕɏ ɋɌȺɇɐɂəɏ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 77 - 78.

2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. ɑ.1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 57-61.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 75-77, 87-89.
4. Ȼɚɧɟɤ Ɍ�ɋ., ɉɨɞɤɨɩɚɟɜ ȼ�Ⱥ., Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000.ɋ.- 40-42.

5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 45 - 48, 53.
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1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ

ɈȻɓ
ɂȿ

ɋȼȿ
Ⱦȿɇ

ɂə

Ɉ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

əɏ

Ʌɟɤɰ
ɢɹ 13

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ

ɩɨ ɫɯɟɦɟ
ɪɚɫɩɨɥɨɠɟɧɢɹ

ɩɪɢɟɦɨ-
ɨɬɩɪɚɜɨɱɧɵɯ

ɩɭɬɟɣ

ɩɨ ɜɡɚɢɦɧɨɦɭ
ɪɚɫɩɨɥɨɠɟɧɢɸ
ɩɚɫɫɚɠɢɪɫɤɢɯ
ɢ ɝɪɭɡɨɜɵɯ
ɭɫɬɪɨɣɫɬɜ

ɩɨ ɱɢɫɥɭ
ɝɥɚɜɧɵɯ
ɩɭɬɟɣ

ɩɨ ɯɚɪɚɤɬɟɪɭ
ɪɚɡɜɢɬɢɹ
ɝɪɭɡɨɜɵɯ
ɭɫɬɪɨɣɫɬɜ

ɩɨ ɧɚɥɢɱɢɸ
ɩɪɢɦɵɤɚɧɢɹ
ɩɨɞɴɟɡɞɧɵɯ

ɩɭɬɟɣ

ɧɚ
ɨɞ
ɧɨ
ɩɭ
ɬɧ
ɵ
ɯ
ɭɱ
ɚɫ
ɬɤ
ɚɯ

ɧɚ
ɞɜ
ɭɯ
ɩɭ
ɬɧ
ɵ
ɯ
ɭɱ
ɚɫ
ɬɤ
ɚɯ

ɩɪ
ɨɞ
ɨɥ
ɶɧ
ɵ
ɟ

ɩɨ
ɥɭ
ɩɪ
ɨɞ
ɨɥ
ɶɧ
ɵ
ɟ

ɩɨ
ɩɟ
ɪɟ
ɱɧ
ɵ
ɟ

ɩɨ
ɫɥ
ɟɞ
ɨɜ
ɚɬ
ɟɥ
ɶɧ
ɨ

ɩɚ
ɪɚ
ɥɥ
ɟɥ
ɶɧ
ɨ

ɫ
ɧɟ
ɡɧ
ɚɱ
ɢɬ
ɟɥ
ɶɧ
ɵ
ɦ

ɨɛ
ɴɟ
ɦɨ

ɦ
ɪɚ
ɛɨ
ɬɵ

ɫ
ɛɨ
ɥɶ
ɲ
ɢɦ

ɨɛ
ɴɟ
ɦɨ

ɦ
ɪɚ
ɛɨ
ɬɵ

ɛɟ
ɡɩ

ɨɞ
ɴɟ
ɡɞ
ɧɵ

ɯ
ɩɭ
ɬɟ
ɣ

ɫ
ɩɪ
ɢɦ

ɵ
ɤɚ
ɧɢ
ɟɦ

ɩɨ
ɞɴ
ɟɡ
ɞɧ
ɵ
ɯ
ɩɭ
ɬɟ
ɣ

ɨɩ
ɨɪ
ɧɚ
ɹ
ɫɬ
ɚɧ
ɰɢ
ɹ
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2. Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ ɢ ɭɫɬɪɨɣɫɬɜɚ
ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ

ɈȻɓ
ɂȿ

ɋȼȿ
Ⱦȿɇ

ɂə

Ɉ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

əɏ

Ʌɟɤɰ
ɢɹ 13

Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ:
� ɨɛɝɨɧ ɢ ɫɤɪɟɳɟɧɢɟ ɩɨɟɡɞɨɜ;
� ɩɨɫɚɞɤɚ ɢ ɜɵɫɚɞɤɚ ɩɚɫɫɚɠɢɪɨɜ;
� ɩɨɝɪɭɡɤɚ, ɜɵɝɪɭɡɤɚ ɢ ɯɪɚɧɟɧɢɟ ɝɪɭɡɨɜ ɢ ɛɚɝɚɠɚ;
� ɨɬɰɟɩɤɚ�ɩɪɢɰɟɩɤɚ ɜɚɝɨɧɨɜ ɤ ɫɛɨɪɧɵɦ ɩɨɟɡɞɚɦ;
� ɨɮɨɪɦɥɟɧɢɟ ɝɪɭɡɨɜɵɯ ɞɨɤɭɦɟɧɬɨɜ;
� ɨɬɫɬɨɣ ɜɚɝɨɧɨɜ

ɑɢɫɥɨ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ �ɛɟɡ ɝɥɚɜɧɵɯ) ɞɥɹ ɥɢɧɢɢ
ɨɞɧɨɩɭɬɧɨɣ ɩɪɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ
ɜ ɩɚɪɚɯ ɩɨɟɡɞɨɜ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɝɪɚɮɢɤɚ

ɞɜɭɯɩɭɬɧɨɣ ɬɪɟɯɩɭɬɧɨɣ
ɞɨ 12 13-24 ɛɨɥɟɟ 24

2 2 2-3 2-3 3-4

Ɉɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ:
� ɝɥɚɜɧɵɟ, ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɟ, ɜɵɬɹɠɧɵɟ, ɩɨɝɪɭɡɨ�ɜɵɝɪɭɡɨɱɧɵɟ,
ɜɵɫɬɚɜɨɱɧɵɟ, ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ;

� ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɢ ɭɥɚɜɥɢɜɚɸɳɢɟ ɬɭɩɢɤɢ;
� ɩɚɫɫɚɠɢɪɫɤɨɟ ɡɞɚɧɢɟ, ɩɨɦɟɳɟɧɢɟ Ⱦɋɉ, ɫɬɪɟɥɨɱɧɵɟ ɩɨɫɬɵ;
� ɩɚɫɫɚɠɢɪɫɤɢɟ ɩɥɚɬɮɨɪɦɵ;
� ɩɟɲɟɯɨɞɧɵɟ ɩɟɪɟɯɨɞɵ, ɦɨɫɬɵ, ɬɨɧɧɟɥɢ;
� ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



3. ɉɚɫɫɚɠɢɪɫɤɢɟ ɢ ɝɪɭɡɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ
ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ

1-ɜɨɞɨɟɦɧɨɟ ɡɞɚɧɢɟ; 2-ɫɤɥɚɞ ȽɋɆ;
3-ɥɟɞɧɢɤ; 4-ɬɭɚɥɟɬ; 5-ɫɥɭɠɟɛɧɨɟ
ɡɞɚɧɢɟ; 6-ɩɚɫɫɚɠɢɪɫɤɨɟ ɡɞɚɧɢɟ;
7-ɥɚɪɟɤ; 8-ɛɚɝɚɠɧɨɟ ɨɬɞɟɥɟɧɢɟ;
9-ɜɨɞɨɝɪɟɣɧɨɟ ɡɞɚɧɢɟ;
10-ɩɚɫɫɚɠɢɪɫɤɢɟ ɩɥɚɬɮɨɪɦɵ;
11-ɩɟɪɟɯɨɞ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ;
12-ɬɭɧɧɟɥɶ

1-ɜɚɝɨɧɧɵɟ ɜɟɫɵ; 2-ɩɥɨɳɚɞɤɚ ɞɥɹ ɧɚɜɚɥɨɱɧɵɯ ɝɪɭɡɨɜ; 3-ɩɥɨɳɚɞɤɚ ɞɥɹ ɤɨɧɬɟɣɧɟɪɨɜ;
4-ɤɪɵɬɚɹ ɩɥɚɬɮɨɪɦɚ; 5-ɤɪɵɬɵɣ ɫɤɥɚɞ

ɈȻɓ
ɂȿ

ɋȼȿ
Ⱦȿɇ

ɂə

Ɉ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

əɏ

Ʌɟɤɰ
ɢɹ 13
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4. ɍɫɬɪɨɣɫɬɜɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ
ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɫɬɚɧɰɢɢ

ɈȻɓ
ɂȿ

ɋȼȿ
Ⱦȿɇ

ɂə

Ɉ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

əɏ

Ʌɟɤɰ
ɢɹ 13

ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɧɚ ɫɬɚɧɰɢɢ ± ɫɢɫɬɟɦɚ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ,
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɞɨɣ ɯɨɡɹɣɫɬɜɟɧɧɨ�ɩɢɬɶɟɜɵɯ,
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɣ, ɥɨɤɨɦɨɬɢɜɧɵɯ
ɢ ɜɚɝɨɧɧɵɯ ɞɟɩɨ, ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ

ȼɨɞɨɨɬɜɟɞɟɧɢɟ – ɫɢɫɬɟɦɚ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪ,
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɛɨɪ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ ɱɢɫɥɟ ɚɬɦɨɫɮɟɪɧɵɯ, ɨɬɜɨɞ
ɢɯ ɡɚ ɩɪɟɞɟɥɵ ɫɬɚɧɰɢɢ ɞɥɹ ɨɱɢɫɬɤɢ ɫ ɰɟɥɶɸ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ

ɍɫɬɪɨɣɫɬɜɚ ɢ ɫɨɨɪɭɠɟɧɢɹ: ɜɨɞɨɡɚɛɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ,
ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ, ɧɚɩɨɪɧɵɟ ɢ ɪɚɡɜɨɞɹɳɢɟ ɫɟɬɢ,
ɜɨɞɨɪɚɡɛɨɪɧɚɹ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ

ɋɟɬɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɨɛɴɟɞɢɧɟɧɵ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ
ɱɟɪɟɡ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɱɢɫɬɤɚ ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɱɢɫɬɧɵɯ ɫɬɚɧɰɢɹɯ

ɋɬɨɱɧɵɟ ɜɨɞɵ Ƚɪɭɧɬɨɜɵɟ ɜɨɞɵ

Ⱥɬɦɨɫɮɟɪɧɵɟ
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ

Ȼɵɬɨɜɵɟ

Ⱦɨɠɞɟɩɪɢɟɦɧɢɤɢ
Ʌɢɜɧɟɜɚɹ ɤɚɧɚɥɢɡɚɰɢɹ

ɇɟɡɚɝɪɹɡɧɟɧɧɵɟ
Ɂɚɝɪɹɡɧɟɧɧɵɟ ɋɛɪɨɫ ɜ ɝɨɪɨɞɫɤɭɸ ɫɟɬɶ

ɜɨɞɨɨɬɜɟɞɟɧɢɹ
ɋɛɪɨɫ ɜ ɜɨɞɨɟɦ
ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɨɣ

Ⱦɪɟɧɚɠ

Ɉɞɢɧɨɱɧɵɣ
Ƚɪɭɩɩɨɜɨɣ

Ⱦɪɟɧɚɠɧɚɹ ɫɟɬɶ
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5. ɉɪɨɞɨɥɶɧɵɣ ɩɪɨɮɢɥɶ
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ

ɈȻɓ
ɂȿ

ɋȼȿ
Ⱦȿɇ

ɂə

Ɉ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 13

Ⱥ Ȼ
ɉɪɨɦɟɠɭɬɨɱɧɚɹ

ɫɬɚɧɰɢɹ

0
Lɫɬ

iɩ
Lɩ

0
Lɫɬ

iɩ
Lɩ

I

ȼɚɪɢɚɧɬ 1

ȼɚɪɢɚɧɬ 2

ɞɨ 2,5 ‰

ɞɨ 2 ‰

ȼɚɪɢɚɧɬ 3

ɞɨ 2,5 ‰ ɞɨ 2,5 ‰

ȼɟɪɬɢɤɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɟ ɩɪɨɟɤɬɢɪɭɸɬɫɹ,
ɟɫɥɢ |i1–i2|<2‰ ɢ Rɜ=20 000 ɦ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ

ȼɵɬɹɠɧɨɣ
ɩɭɬɶ

Ɍ
ɜ

Ɍɜ=Rtg Į
2
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ɊȺɁ
ɔȿɁ

Ⱦɕ
, ɈȻ

ȽɈɇ
ɇɕ

ȿ ɉ
ɍɇɄ

Ɍɕ

ɂ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ȿ ɋ
ɌȺɇ

ɐɂɂ Ʌɟɤɰɢɹ 14

1. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ ɞɥɹ ɨɞɧɨɩɭɬɧɵɯ ɭɱɚɫɬɤɨɜ
2. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ ɞɥɹ ɞɜɭɯɩɭɬɧɵɯ ɭɱɚɫɬɤɨɜ
3. ɋɯɟɦɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ ɞɥɹ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɝɨ ɫɤɪɟɳɟɧɢɟ ɩɨɟɡɞɨɜ
4. ɋɯɟɦɵ ɨɩɨɪɧɵɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ

ɋɏȿɆɕ
ɉɊɈɆȿɀɍɌɈɑɇɕɏ ɋɌȺɇɐɂɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 78-91.

2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. ɑ.1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 53-59.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ �ɡɚɞɚɱɢ, ɩɪɢɦɟɪɵ, ɪɚɫɱɟɬɵ) / ɉɨɞ ɨɛɳ. ɪɟɞ.
ɉɪɚɜɞɢɧɚ ɇ�ȼ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1984. - ɋ. 30-31.

4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 77-80.
5. Ȼɚɧɟɤ Ɍ�ɋ., ɉɨɞɤɨɩɚɟɜ ȼ�Ⱥ., Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000.ɋ.- 43-47.

6. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 48-49, 52. � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



1. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ
ɞɥɹ ɨɞɧɨɩɭɬɧɵɯ ɭɱɚɫɬɤɨɜ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2006

ɫ ɩɪɨɞɨɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

ɋɏȿ
Ɇɕ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 14
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1. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ
ɞɥɹ ɨɞɧɨɩɭɬɧɵɯ ɭɱɚɫɬɤɨɜ

ɫ ɩɨɥɭɩɪɨɞɨɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

ɋɏȿ
Ɇɕ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 14

ɫ ɩɨɩɟɪɟɱɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ
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2. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ
ɞɥɹ ɞɜɭɯɩɭɬɧɵɯ ɭɱɚɫɬɤɨɜɋɏȿ

Ɇɕ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 14
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3. ɋɯɟɦɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ
ɞɥɹ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɝɨ ɫɤɪɟɳɟɧɢɹ ɩɨɟɡɞɨɜɋɏȿ

Ɇɕ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 14
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4. ɋɯɟɦɵ ɨɩɨɪɧɵɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ
ɋɏȿ

Ɇɕ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 14

1-ɬɨɜɚɪɧɚɹ ɤɨɧɬɨɪɚ; 2-ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ
ɩɨɞɫɬɚɧɰɢɹ; 3-ɨɬɤɪɵɬɚɹ ɩɥɚɬɮɨɪɦɚ;
4-ɜɵɫɨɤɚɹ ɩɥɚɬɮɨɪɦɚ; 5-ɤɪɵɬɵɣ ɫɤɥɚɞ;
6-ɡɚɪɹɞɧɚɹ ɞɥɹ ɩɨɝɪɭɡɱɢɤɨɜ; 7-ɜɵɫɨɤɚɹ
ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɩɟɪɟɝɪɭɡɚ ɩɨ ɩɪɹɦɨɦɭ ɜɚɪɢɚɧɬɭ;
8-ɜɵɫɨɤɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɤɨɥɟɫɧɵɯ ɝɪɭɡɨɜ;
9-ɤɨɧɬɟɣɧɟɪɧɚɹ ɩɥɨɳɚɞɤɚ; 10-ɩɨɜɵɲɟɧɧɵɣ ɩɭɬɶ;
11-ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɜɟɫɵ; 12-ɫɥɭɠɟɛɧɨ-
ɬɟɯɧɢɱɟɫɤɨɟ ɡɞɚɧɢɟ; 13-ɝɚɪɚɠ; 14-ɡɟɥɟɧɵɟ
ɝɚɡɨɧɵ; 15-ɤɨɧɬɪɨɥɶɧɵɣ ɩɨɫɬ; 16-ɨɝɪɚɠɞɟɧɢɟ
ɝɪɭɡɨɜɨɝɨ ɪɚɣɨɧɚ; 17-ɜɚɝɨɧɧɵɟ ɜɟɫɵ
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ɊȺɁ
ɔȿɁ

Ⱦɕ
, ɈȻ

ȽɈɇ
ɇɕ

ȿ ɉ
ɍɇɄ

Ɍɕ

ɂ ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ȿ ɋ
ɌȺɇ

ɐɂɂ Ʌɟɤɰɢɹ 15

1. Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ
2. ɍɞɥɢɧɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɭɬɟɣ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ
3. Ɋɚɡɜɢɬɢɟ ɫɬɚɧɰɢɣ ɩɪɢ ɭɤɥɚɞɤɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ
4. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɫɬɚɧɰɢɢ ɩɪɢ ɷɥɟɤɬɪɢɮɢɤɚɰɢɢ ɭɱɚɫɬɤɚ
5. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɫɬɚɧɰɢɢ ɜ ɫɜɹɡɢ ɫ ɩɪɢɦɵɤɚɧɢɟɦ ɧɨɜɨɣ ɥɢɧɢɢ
6. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɜ ɫɜɹɡɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ ɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɧɚ ɫɬɚɧɰɢɢ
7. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɫɬɚɧɰɢɢ ɜ ɫɜɹɡɢ ɫ ɩɪɢɦɵɤɚɧɢɟɦ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ

ɉȿɊȿɍɋɌɊɈɃɋɌȼɈ
ɉɊɈɆȿɀɍɌɈɑɇɕɏ ɋɌȺɇɐɂɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 91 - 99.

2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. ɑ.1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 62-64.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 89-94.
4. Ȼɚɧɟɤ Ɍ�ɋ., ɉɨɞɤɨɩɚɟɜ ȼ�Ⱥ., Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000. - ɋ.- 48-51.

5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 54 - 57.

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



1. Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ

ɉȿɊ
ɍɋɌ

ɊɈɃ
ɋɌȼ

Ɉ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 15

ɍɜɟɥɢɱɟɧɢɟ ɞɥɢɧɵ ɫɨɫɬɚɜɨɜ
ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ

ɍɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɜɚɝɨɧɨɜ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ

ɍɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɫɨɫɬɚɜɨɜ
ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ

ɗɥɟɤɬɪɢɮɢɤɚɰɢɹ ɫɬɚɧɰɢɢ
ɢ ɭɱɚɫɬɤɚ

ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ
ɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɝɪɭɡɨɜɨɝɨ ɪɚɣɨɧɚ

ɉɪɢɦɵɤɚɧɢɟ ɧɨɜɵɯ
ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ

ɉɪɢɦɵɤɚɧɢɟ ɧɨɜɨɣ
ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɥɢɧɢɢ

ɉɪɢɱɢɧɵ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ ɂɡɦɟɧɟɧɢɟ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ
ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɧɚɳɟɧɢɹ ɫɬɚɧɰɢɣ

ɍɞɥɢɧɟɧɢɟ ɩɥɚɬɮɨɪɦ
ɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɭɬɟɣ

ɍɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ
ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ

ɍɞɥɢɧɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

ɍɫɢɥɟɧɢɟ ɜɟɪɯɧɟɝɨ
ɫɬɪɨɟɧɢɹ ɩɭɬɢ
ɍɤɥɚɞɤɚ ɧɨɜɵɯ

ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ
ɋɨɨɪɭɠɟɧɢɟ ɜɵɫɨɤɢɯ ɩɥɚɬɮɨɪɦ,

ɭɜɟɥɢɱɟɧɢɟ ɦɟɠɞɭɩɭɬɢɣ,
ɭɫɬɚɧɨɜɤɚ ɨɩɨɪ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ

ɍɤɥɚɞɤɚ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ,
ɭɞɥɢɧɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɭɬɟɣ

ɍɞɥɢɧɟɧɢɟ ɝɪɭɡɨɜɵɯ ɩɭɬɟɣ,
ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ
ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɫɤɥɚɞɨɜ
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2. ɍɞɥɢɧɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɭɬɟɣ
ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ

ɉȿɊ
ɍɋɌ

ɊɈɃ
ɋɌȼ

Ɉ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 15

ȼɚɪɢɚɧɬɵ ɫɦɹɝɱɟɧɢɹ ɩɪɨɮɢɥɹ
� ɧɚ ɧɚɫɵɩɢ � ɧɚ ɩɨɥɭɜɵɟɦɤɟ
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3. Ɋɚɡɜɢɬɢɟ ɫɬɚɧɰɢɣ ɩɪɢ ɭɤɥɚɞɤɟ
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

ɍɤɥɚɞɤɚ ɩɭɬɢ
ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɯɟɦɟ

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ
ɩɭɬɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ
ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɫɬɚɧɰɢɢ�ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ
� ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɞɪɭɝɭɸ �ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ) ɫɯɟɦɭ

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɭɤɥɚɞɤɨɣ ɧɨɜɵɯ
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɞɥɢɧɟɧɢɹ ɜɫɟɯ �ɫɭɳɟɫɬɜɭɸɳɢɯ
ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɯ) ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

ɉȿɊ
ɍɋɌ

ɊɈɃ
ɋɌȼ

Ɉ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 15

ȼɚɪɢɚɧɬɵ ɭɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɨɝɨ ɩɭɬɢ

ȼɚɪɢɚɧɬ ɭɤɥɚɞɤɢ ɞɜɭɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ
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Ⱦɟɠɭɪɧɵɣ ɩɭɧɤɬ
ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ

4. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɫɬɚɧɰɢɢ
ɩɪɢ ɷɥɟɤɬɪɢɮɢɤɚɰɢɢ ɭɱɚɫɬɤɚ

ɉȿɊ
ɍɋɌ

ɊɈɃ
ɋɌȼ

Ɉ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 15
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5. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɫɬɚɧɰɢɢ
ɜ ɫɜɹɡɢ ɫ ɩɪɢɦɵɤɚɧɢɟɦ ɧɨɜɨɣ ɥɢɧɢɢ

Ⱥ Ȼ

ȼ

ɉȿɊ
ɍɋɌ

ɊɈɃ
ɋɌȼ

Ɉ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 15
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ɉɪɢɟɦɨ-
ɫɞɚɬɨɱɧɵɣ ɩɚɪɤ

ɉɨɞɴɟɡɞɧɨɣ ɩɭɬɶ
ɍɞɥɢɧɟɧɢɟ ɜɵɫɬɚɜɨɱɧɨɝɨ

ɢ ɩɨɝɪɭɡɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ ɩɭɬɢ

ɍɞɥɢɧɟɧɢɟ
ɜɵɬɹɠɧɨɝɨ ɩɭɬɢ

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɟɫɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ

6. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɜ ɫɜɹɡɢ
ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ ɦɟɫɬɧɨɣ ɪɚɛɨɬɵ

ɧɚ ɫɬɚɧɰɢɢɉȿɊ
ɍɋɌ

ɊɈɃ
ɋɌȼ

Ɉ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 15

ɋɨɨɪɭɠɟɧɢɟ
ɤɪɵɬɨɝɨ ɫɤɥɚɞɚɍɤɥɚɞɤɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɩɭɬɢ

ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɫɤɜɨɡɧɭɸ ɫɯɟɦɭ
ɝɪɭɡɨɜɨɝɨ ɪɚɣɨɧɚ

Ɋɚɡɛɨɪɤɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɩɭɬɢ

Ɋɚɡɜɢɬɢɟ ɝɪɭɡɨɜɨɝɨ ɪɚɣɨɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ
ɜ ɫɬɨɪɨɧɭ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɥɨɜɢɧɵ

Ɇɚɧɟɜɪɨɜɵɣ ɪɚɣɨɧ ɨɛɫɥɭɠɢɜɚɧɢɹ ɝɪɭɡɨɜɨɝɨ ɞɜɨɪɚ
ɢɡɨɥɢɪɨɜɚɧ ɨɬ ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ

�ɩɪɢɟɦ�ɨɬɩɪɚɜɥɟɧɢɟ ɩɨɟɡɞɨɜ ɢɡ Ȼ ɢ ɧɚ Ȼ)
� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



7. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɫɬɚɧɰɢɢ ɜ ɫɜɹɡɢ
ɫ ɩɪɢɦɵɤɚɧɢɟɦ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ

ɉȿɊ
ɍɋɌ

ɊɈɃ
ɋɌȼ

Ɉ

ɉɊɈ
Ɇȿɀ

ɍɌɈ
ɑɇɕ

ɏ ɋɌȺ
ɇɐɂ

Ƀ

Ʌɟɤɰ
ɢɹ 15

ɉɪɢɦɵɤɚɧɢɟ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ
ɤ ɜɵɬɹɠɧɨɦɭ ɩɭɬɢ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ

ɉɪɢɦɵɤɚɧɢɟ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɤ ɫɬɚɧɰɢɢ ɱɟɪɟɡ ɝɥɚɜɧɵɣ ɩɭɬɶ
� ɨɛɹɡɚɬɟɥɶɧɨ ɫ ɭɤɥɚɞɤɨɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɬɭɩɢɤɚ

ȼ ɚɞɪɟɫ ɷɬɨɝɨ
ɩɨɞɴɟɡɞɧɨɝɨ ɩɭɬɢ
ɦɨɝɭɬ ɩɪɢɛɵɜɚɬɶ

ɦɚɪɲɪɭɬɵ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018
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ɍɑȺ
ɋɌɄ

Ɉȼɕ
ȿ ɋ

ɌȺɇ
ɐɂɂ

Ʌɟɤɰɢɹ 16

1. Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ
2. ɇɚɡɧɚɱɟɧɢɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ
3. Ɉɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɹɯ ɢ ɩɪɢɧɰɢɩɵ ɢɯ ɪɚɡɦɟɳɟɧɢɹ
4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɨɪɥɨɜɢɧ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ
5. ɉɨɪɹɞɨɤ ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦɵ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ
6. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɯɟɦɵ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ

ɇȺɁɇȺɑȿɇɂȿ ɍɑȺɋɌɄɈȼɕɏ ɋɌȺɇɐɂɃ
ɂ ɌɊȿȻɈȼȺɇɂə Ʉ ɂɏ ɉɊɈȿɄɌɂɊɈȼȺɇɂɘ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 100 - 105.

2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. ɑ.1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 65-68.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 95-106.
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Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000.ɋ.- 52-54.
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1. Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ
ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ

Ʌɟɤ
ɰɢɹ
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ɉɚɫɫɚɠɢɪɫɤɢɣ
ɪɚɣɨɧ

ȼɵɬɹɠɧɨɣ
ɩɭɬɶ ʋ 1
�Ɇ1)

ȼɵɬɹɠɧɨɣ
ɩɭɬɶ ʋ 2
�Ɇ2)

Ɋɚɣɨɧ ɨɛɫɥɭɠɢɜɚɧɢɹ
ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ

Ɋɚɣɨɧ ɜɵɩɨɥɧɟɧɢɹ
ɝɪɭɡɨɜɵɯ ɨɩɟɪɚɰɢɣ
�ɝɪɭɡɨɜɨɣ ɪɚɣɨɧ)

Ɋɚɣɨɧ ɩɟɪɟɞɜɢɠɟɧɢɣ
ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ
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2. ɇɚɡɧɚɱɟɧɢɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ
ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ

ɇɚ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɹɯ ɜɵɩɨɥɧɹɸɬɫɹ ɨɩɟɪɚɰɢɢ:
� ɩɨɫɚɞɤɚ ɢ ɜɵɫɚɞɤɚ ɩɚɫɫɚɠɢɪɨɜ;
� ɩɪɢɟɦ, ɯɪɚɧɟɧɢɟ ɢ ɜɵɞɚɱɚ ɛɚɝɚɠɚ, ɝɪɭɡɨɛɚɝɚɠɚ, ɩɨɱɬɵ ɢ ɝɪɭɡɨɜ;
� ɩɪɢɟɦ, ɨɬɩɪɚɜɥɟɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɚɝɨɧɨɜ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ ɡɚ ɩɟɪɢɨɞ ɫɬɨɹɧɤɢ ɩɨɟɡɞɨɜ ɢ ɨɬɫɬɨɹ
ɜɚɝɨɧɨɜ ɛɟɫɩɟɪɟɫɚɞɨɱɧɨɝɨ ɫɨɨɛɳɟɧɢɹ;
� ɫɦɟɧɚ ɥɨɤɨɦɨɬɢɜɨɜ ɢ �ɢɥɢ) ɥɨɤɨɦɨɬɢɜɧɵɯ ɛɪɢɝɚɞ;
� ɩɪɢɟɦ, ɨɬɩɪɚɜɥɟɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ;
� ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɤɨɦɦɟɪɱɟɫɤɢɣ ɨɫɦɨɬɪ ɜɚɝɨɧɨɜ;
- ɷɤɢɩɢɪɨɜɤɚ, ɨɬɫɬɨɣ ɢ ɪɟɦɨɧɬ ɥɨɤɨɦɨɬɢɜɨɜ;
� ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɟɡɞɨɜ;
� ɩɪɢɰɟɩɤɚ�ɨɬɰɟɩɤɚ ɝɪɭɩɩ ɜɚɝɨɧɨɜ ɨɬ ɬɪɚɧɡɢɬɧɵɯ ɩɨɟɡɞɨɜ;
� ɨɛɫɥɭɠɢɜɚɧɢɟ ɝɪɭɡɨɜɵɯ ɩɭɧɤɬɨɜ ɝɪɭɡɨɜɨɝɨ ɪɚɣɨɧɚ ɢ ɩɪɢɦɵɤɚɸɳɢɯ
ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ

ɨɬ ɱɢɫɥɚ
ɝɥɚɜɧɵɯ ɩɭɬɟɣ

ɨɞ
ɧɨ
ɩɭ
ɬɧ
ɵ
ɯ

ɥɢ
ɧɢ
ɣ

ɞɜ
ɭɯ
ɩɭ
ɬɧ
ɵ
ɯ

ɥɢ
ɧɢ
ɣ

ɦɧ
ɨɝ
ɨɩ
ɭɬ
ɧɵ

ɯ
ɥɢ
ɧɢ
ɣ

ɨɬ ɱɢɫɥɚ ɩɪɢɦɵɤɚɸɳɢɯ
ɩɨɞɯɨɞɨɜ

ɧɟ
ɭɡ
ɥɨ
ɜɵ

ɟ
(ɥ
ɢɧ
ɟɣ
ɧɵ

ɟ)

ɭɡ
ɥɨ
ɜɵ

ɟ

ɩɨ ɜɡɚɢɦɧɨɦɭ
ɪɚɫɩɨɥɨɠɟɧɢɸ ɩɚɪɤɨɜ

ɩɨ
ɩɟ
ɪɟ
ɱɧ
ɨɝ
ɨ

ɬɢ
ɩɚ

ɩɨ
ɥɭ
ɩɪ
ɨɞ
ɨɥ
ɶ-

ɧɨ
ɝɨ

ɬɢ
ɩɚ

ɩɪ
ɨɞ
ɨɥ
ɶɧ
ɨɝ
ɨ

ɬɢ
ɩɚ

ɫ
ɩɨ
ɫɥ
ɟɞ
ɨɜ
ɚ-

ɬɟ
ɥɶ
ɧɵ

ɦ
ɪɚ
ɡɦ
ɟɳ

ɟɧ
ɢɟ
ɦ

ɭɫ
ɬɪ
ɨɣ
ɫɬ
ɜ

ɨɬ ɜɢɞɚ ɬɹɝɢ
ɧɚ ɭɱɚɫɬɤɟ

ɫ
ɬɟ
ɩɥ
ɨɜ
ɨɡ

-
ɧɨ
ɣ
ɬɹ
ɝɨ
ɣ

ɧɚ
ɷɥ
ɟɤ
ɬɪ
ɢɮ

ɢ-
ɰɢ
ɪɨ
ɜɚ
ɧɧ
ɨɦ

ɭɱ
ɚɫ
ɬɤ
ɟ

Ʌɟɤ
ɰɢɹ

16

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɇȺ
ɁɇȺ

ɑȿ
ɇɂ

ȿ ɍ
ɑȺ

ɋɌ
ɄɈ

ȼɕ
ɏ

ɋɌ
Ⱥɇ

ɐɂ
Ƀ ɂ ɌɊȿ

ȻɈ
ȼȺ

ɇɂ
ə

Ʉ ɂɏ
ɉɊ

Ɉȿ
ɄɌ

ɂɊ
Ɉȼ

Ⱥɇ
ɂɘ

3. Ɉɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ
ɧɚ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɹɯ

ɢ ɩɪɢɧɰɢɩɵ ɢɯ ɪɚɡɦɟɳɟɧɢɹ
� ɩɚɫɫɚɠɢɪɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ

ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ ɢ ɩɚɫɫɚɠɢɪɨɜ,
ɩɪɢɟɦ ɢ ɜɵɞɚɱɭ ɛɚɝɚɠɚ, ɷɤɢɩɢɪɨɜɤɭ ɢ ɫɬɨɹɧɤɭ ɫɨɫɬɚɜɨɜ ɤɨɧɟɱɧɵɯ
ɩɨɟɡɞɨɜ ɢ ɨɬɞɟɥɶɧɵɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɜɚɝɨɧɨɜ

ɒɢɪɢɧɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɥɚɬɮɨɪɦ,  ɧɟ ɦɟɧɟɟ ɦ

Ɉɫɧɨɜɧɨɣ ɉɪɨɦɟɠɭɬɨɱɧɨɣ

6 5

ɇɨɪɦɚɥɶɧɵɟ
ɭɫɥɨɜɢɹ

Ɍɪɭɞɧɵɟ
ɭɫɥɨɜɢɹ

ɩɪɢ ɩɟɪɟɯɨɞɚɯ
ɬɨɧɧɟɥɶ ɦɨɫɬ

7 6–7

ɛɟɡ ɩɟɪɟɯɨɞɚ

4

Ⱦɥɢɧɚ
ɩɚɫɫɚɠɢɪɫɤɢɯ
ɩɥɚɬɮɨɪɦ
500-600 ɦ

Ʌɟɤ
ɰɢɹ
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3. Ɉɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ
ɧɚ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɹɯ

ɢ ɩɪɢɧɰɢɩɵ ɢɯ ɪɚɡɦɟɳɟɧɢɹ
� ɝɪɭɡɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ

ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɛɫɥɭɠɢɜɚɧɢɟ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ ɪɚɡɥɢɱɧɵɯ
ɤɚɬɟɝɨɪɢɣ, ɝɪɭɡɨɜɵɟ ɨɩɟɪɚɰɢɢ ɧɚ ɦɟɫɬɚɯ ɨɛɳɟɝɨ �ɝɪɭɡɨɜɵɯ ɪɚɣɨɧɚɯ)
ɢ ɧɟɨɛɳɟɝɨ �ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ) ɩɨɥɶɡɨɜɚɧɢɹ

Ʉɨɥɢɱɟɫɬɜɨ
ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ

ɧɚɩɪɚɜɥɟɧɢɹ,
ɩɨɟɡɞ�ɫɭɬ

ɑɢɫɥɨ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ
ɛɟɡ ɝɥɚɜɧɵɯ ɢ ɯɨɞɨɜɵɯ

Ⱦɨ 12
13-24
25-36
37-48
49-60
61-72
73-84
85-96

97-108
109-120

1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10

Ɍɚɛɥɢɱɧɨɟ ɱɢɫɥɨ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 1, ɟɫɥɢ
� ɧɚ ɨɞɧɨɩɭɬɧɨɦ ɭɱɚɫɬɤɟ ɫ ɞɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɢɛɵɜɚɟɬ ɛɨɥɟɟ 5 ɩɚɪ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ,
� ɧɚ ɞɜɭɯɩɭɬɧɨɦ ɭɱɚɫɬɤɟ ɫ ɞɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɢɛɵɜɚɟɬ ɛɨɥɟɟ 20 ɩɚɪ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ,
� ɫ ɞɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɢɦɵɤɚɟɬ 2 ɢ ɛɨɥɟɟ ɩɨɞɯɨɞɨɜ

Ʌɟɤ
ɰɢɹ

16

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤ
ɰɢɹ

16

ɇȺ
ɁɇȺ

ɑȿ
ɇɂ

ȿ ɍ
ɑȺ

ɋɌ
ɄɈ

ȼɕ
ɏ

ɋɌ
Ⱥɇ

ɐɂ
Ƀ ɂ ɌɊȿ

ȻɈ
ȼȺ

ɇɂ
ə

Ʉ ɂɏ
ɉɊ

Ɉȿ
ɄɌ

ɂɊ
Ɉȼ

Ⱥɇ
ɂɘ

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɨɪɥɨɜɢɧ

ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ

- ɤɨɦɩɚɤɬɧɨɫɬɶ �ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɢ ɦɢɧɢɦɚɥɶɧɚɹ
ɞɥɢɧɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɳɚɞɤɢ);

- ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ �ɡɚ ɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ
ɩɚɪɤɨɜɵɯ ɩɭɬɟɣ ɢ ɭɤɥɚɞɤɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɯɨɞɨɜ);
� ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ ɩɭɬɟɣ;
- ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɶ ɩɪɢɟɦɚ ɩɨɟɡɞɨɜ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ ɫɨ ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɣ;
- ɩɨɥɧɚɹ ɢɡɨɥɹɰɢɹ ɦɚɧɟɜɪɨɜɨɣ ɪɚɛɨɬɵ ɨɬ ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ
ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ;

- ɩɨɥɧɨɞɨɫɬɭɩɧɨɫɬɶ ɩɚɪɤɨɜɵɯ ɩɭɬɟɣ �ɩɪɢɧɰɢɩ ©ɫ ɥɸɛɨɝɨ ɩɭɬɢ -
ɧɚ ɥɸɛɨɣ ɩɭɬɶ»);
� ɜɵɯɨɞɵ ɫ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɢ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɩɭɬɟɣ
ɧɚ ɝɥɚɜɧɵɟ ɢ ɜɵɬɹɠɧɵɟ ɩɭɬɢ �ɫɨ ɫɬɨɪɨɧɵ ɝɨɪɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ
ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɯɨɞ ɫ ɱɚɫɬɢ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɩɭɬɟɣ ɧɚ ɩɟɪɟɝɨɧ);
� ɩɪɢ ɨɛɝɨɧɟ ɩɚɪɤɨɜ ɩɨɟɡɞɧɵɦɢ ɥɨɤɨɦɨɬɢɜɚɦɢ ɫ ɜɵɯɨɞɨɦ
ɜ ɥɨɤɨɦɨɬɢɜɧɨɟ ɯɨɡɹɣɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɯɨɞɨɜɨɣ
ɩɭɬɶ ɫ ɥɨɤɨɦɨɬɢɜɧɵɦ ɬɭɩɢɤɨɦ;
� ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɹɡɢ ɜɫɟɯ ɩɚɪɤɨɜ ɫ ɞɜɭɦɹ ɜɵɬɹɠɧɵɦɢ ɩɭɬɹɦɢ

ɇɟɩɪɚɜɢɥɶɧɨ! ɉɪɚɜɢɥɶɧɨ!
ɯ ɯ ɯ

ɯ
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5. ɉɨɪɹɞɨɤ ɩɨɫɬɪɨɟɧɢɹ
ɫɯɟɦɵ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ

ɗɬɚɩ 1 – ɍɤɥɚɞɤɚ ɝɥɚɜɧɵɯ ɩɭɬɟɣ

1.1. ȼɵɱɟɪɱɢɜɚɧɢɟ ɝɥɚɜɧɵɯ ɩɭɬɟɣ
1.2. ɇɭɦɟɪɚɰɢɹ ɝɥɚɜɧɵɯ ɩɭɬɟɣ
1.3. ɋɩɟɰɢɚɥɢɡɚɰɢɹ ɝɥɚɜɧɵɯ ɩɭɬɟɣ
1.4. Ɉɛɨɡɧɚɱɟɧɢɟ ɩɨɞɯɨɞɨɜ ɤ ɫɬɚɧɰɢɢ

I II
Ⱥ Ȼ

ɗɬɚɩ 2 – ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɪɚɣɨɧɚ

2.1. ɍɤɥɚɞɤɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɥɚɬɮɨɪɦ ɭ ɝɥɚɜɧɵɯ ɩɭɬɟɣ
2.2. ɍɤɥɚɞɤɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɭɬɟɣ
2.3. ɇɭɦɟɪɚɰɢɹ ɢ ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɭɬɟɣ
2.4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɟɪɪɨɧɧɨɣ ɩɥɚɬɮɨɪɦɵ ɢ ɉɁ
2.5. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɹɡɟɣ ɦɟɠɞɭ ɩɥɚɬɮɨɪɦɚɦɢ

I II
Ⱥ Ȼ

4

3

ɉɁ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



Ʌɟɤ
ɰɢɹ

16

ɇȺ
ɁɇȺ

ɑȿ
ɇɂ

ȿ ɍ
ɑȺ

ɋɌ
ɄɈ

ȼɕ
ɏ

ɋɌ
Ⱥɇ

ɐɂ
Ƀ ɂ ɌɊȿ

ȻɈ
ȼȺ

ɇɂ
ə

Ʉ ɂɏ
ɉɊ

Ɉȿ
ɄɌ

ɂɊ
Ɉȼ

Ⱥɇ
ɂɘ

5. ɉɨɪɹɞɨɤ ɩɨɫɬɪɨɟɧɢɹ
ɫɯɟɦɵ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ

ɗɬɚɩ 3 – ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɨɪɥɨɜɢɧ

3.1. ɍɤɥɚɞɤɚ ɩɭɬɟɣ ɩɨɞɯɨɞɨɜ ɤ ɩɚɫɫɚɠɢɪɫɤɨɦɭ ɪɚɣɨɧɭ
ɜ ɧɟɱɟɬɧɨɣ ɝɨɪɥɨɜɢɧɟ

3.2. ɍɤɥɚɞɤɚ ɩɟɪɟɜɨɞɨɜ ɜ ɧɟɱɟɬɧɨɣ ɝɨɪɥɨɜɢɧɟ
ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɩɨɥɧɨɞɨɫɬɭɩɧɨɫɬɢ ɩɭɬɟɣ

3.3. ɍɤɥɚɞɤɚ ɱɟɬɧɨɣ ɝɨɪɥɨɜɢɧɵ

I IIȺ
Ȼ

4

3

ɉɁ
ɇɟɱ. ɑɟɬ.

ɗɬɚɩ 4 – ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɚɪɤɚ ɉɈ-1 ɢ Ʌɏ

4.1. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɚɪɤɚ ɉɈ-1
4.2. ɍɤɥɚɞɤɚ ɩɟɪɟɜɨɞɨɜ ɫɜɹɡɢ ɫ ɝɥɚɜɧɵɦɢ ɩɭɬɹɦɢ
4.3. ɍɤɥɚɞɤɚ ɜɵɬɹɠɧɨɝɨ ɩɭɬɢ Ɇ1

I IIȺ
Ȼ

4

3

ɉɁ
ɇɟɱ. ɑɟɬ.

ɉɈ-1 ɅɏɆ1

4.4. ɍɤɥɚɞɤɚ ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɬɭɩɢɤɚ Ɍ1
4.5. ɍɤɥɚɞɤɚ ɯɨɞɨɜɨɝɨ ɩɭɬɢ
4.6. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ʌɏ

Ɍ1
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5. ɉɨɪɹɞɨɤ ɩɨɫɬɪɨɟɧɢɹ
ɫɯɟɦɵ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ

ɗɬɚɩ 5 – ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ ɩɚɪɤɚ

5.1. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɚɪɤɚ ɋɉ
5.2. ɍɤɥɚɞɤɚ ɩɭɬɢ ɜɵɯɨɞɚ ɧɚ Ɇ1
5.3. ɍɤɥɚɞɤɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɩɭɬɢ ɜɵɯɨɞɚ

ɫ ɋɉ ɧɚ ɩɟɪɟɝɨɧ �ɧɚɩɪɚɜɥɟɧɢɟ Ⱥ)
5.4. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɨɪɤɢ

�ɜɨɡɦɨɠɧɵ ɜɚɪɢɚɧɬɵ)
5.5. ɍɤɥɚɞɤɚ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɭɬɟɣ

ɜ ɱɟɬɧɨɣ ɝɨɪɥɨɜɢɧɟ ɫ Ʌɏ, ɩ�ɩ1 ɢ Ɇ2
5.6. ɍɤɥɚɞɤɚ ɩɟɪɟɜɨɞɨɜ ɫɜɹɡɢ Ɇ2 ɢ ɩ�ɩ1 ɫ ɉɈ-1

I IIȺ
Ȼ

4

3

ɉɁ
ɇɟɱ. ɑɟɬ.

ɉɈ-1 ɅɏɆ1

ɋɉ
ɩ�ɩ1
Ɇ2
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Ɇ1

ȼɚɪɢɚɧɬ
ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɨɪɤɢ

ɟɭɲ
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5. ɉɨɪɹɞɨɤ ɩɨɫɬɪɨɟɧɢɹ
ɫɯɟɦɵ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ

ɗɬɚɩ 6 – ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɭɡɨɜɨɝɨ ɪɚɣɨɧɚ �ɞɜɨɪɚ)

6.1. ȼɵɛɨɪ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ȽɊ
6.2. ɍɤɥɚɞɤɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɩɭɬɢ ɫɜɹɡɢ ɫ Ɇ2
6.3. ɍɤɥɚɞɤɚ ɫɴɟɡɞɚ ɫɜɹɡɢ ȽɊ ɫ ɩ�ɩ1
6.4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɟɫɨɜɨɝɨ ɩɭɬɢ

�ɜɨɡɦɨɠɧɵ ɜɚɪɢɚɧɬɵ)

I IIȺ
Ȼ

4

3
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ɉɈ-1 ɅɏɆ1
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ȽɊ
ȼɚɪɢɚɧɬ
ɪɚɫɩɨɥɨɠɟɧɢɹ
ɜɟɫɨɜɨɝɨ ɩɭɬɢ
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5. ɉɨɪɹɞɨɤ ɩɨɫɬɪɨɟɧɢɹ
ɫɯɟɦɵ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ

ɗɬɚɩ 7 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɪɚɛɨɱɟɣ ɫɯɟɦɵ ɫɬɚɧɰɢɢ

7.1. ɍɤɥɚɞɤɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɯɨɞɨɜ ɜ ɝɨɪɥɨɜɢɧɚɯ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ
ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɞɨɫɬɭɩɧɨɫɬɢ ɩɭɬɟɣ

7.2. ɍɤɥɚɞɤɚ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɫɴɟɡɞɨɜ ɜ ɱɟɬɧɨɣ ɢ ɧɟɱɟɬɧɨɣ ɝɨɪɥɨɜɢɧɚɯ
7.3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɦɵɤɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɚɪɤɚ �ɛɚɝɚɠɧɨɝɨ ɨɬɞɟɥɟɧɢɹ, 

ɩɨɞɴɟɡɞɧɨɝɨ ɩɭɬɢ ɉɑ, ɒɑ ɢ ɞɪ.)
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6. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ
ɫɯɟɦɵ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ

I IIȺ

Ȼ

4

3

ɉɁ
ɇɟɱ. ɑɟɬ.

ɉɈ-1 ɅɏɆ1

ɋɉ
ɩ�ɩ1
Ɇ2

ȽɊɌɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɥɢɧɢɢ
ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨɬɨɤɨɜ
ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ

� ɩɚɫɫɚɠɢɪɫɤɢɟ ɩɨɟɡɞɚ
� ɩɚɫɫɚɠɢɪɫɤɢɟ ɩɨɟɡɞɚ �ɜɚɪɢɚɧɬ)
� ɬɪɚɧɡɢɬɧɵɟ ɩɨɟɡɞɚ ɛɟɡ ɩɟɪɟɪɚɛɨɬɤɢ

� ɬɪɚɧɡɢɬɧɵɟ ɩɨɟɡɞɚ ɫ ɩɟɪɟɪɚɛɨɬɤɨɣ ɢ ɫɜɨɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ
� ɭɛɨɪɤɚ�ɩɨɞɚɱɚ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ

� ɨɛɫɥɭɠɢɜɚɧɢɟ ɝɪɭɡɨɜɨɝɨ ɪɚɣɨɧɚ ɢ ɩɨɞɴɟɡɞɧɨɝɨ ɩɭɬɢ

ɇɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɨɛɪɚɛɨɬɤɭ ɩɨɟɡɞɨɩɨɬɨɤɨɜ
ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɭɱɚɫɬɤɨɜɭɸ ɫɬɚɧɰɢɸ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



ɍɑȺ
ɋɌɄ

Ɉȼɕ
ȿ ɋ

ɌȺɇ
ɐɂɂ

Ʌɟɤɰɢɹ 17

1. ɋɯɟɦɚ ɧɟɭɡɥɨɜɨɣ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɬɢɩɚ
2. ɋɯɟɦɵ ɧɟɭɡɥɨɜɵɯ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ ɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ
3. ɋɯɟɦɵ ɧɟɭɡɥɨɜɵɯ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ ɩɨɥɭɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ
4. ɋɯɟɦɚ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ
ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɢ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ

5. ɉɪɢɦɵɤɚɧɢɟ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɤ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ

ɋɏȿɆɕɅɂɇȿɃɇɕɏ
�ɇȿɍɁɅɈȼɕɏ) ɍɑȺɋɌɄɈȼɕɏ ɋɌȺɇɐɂɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 105 - 112.

2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. ɑ.1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 69-70.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 106-114.
4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 59 - 63. � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



1. ɋɯɟɦɚ ɧɟɭɡɥɨɜɨɣ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ
ɩɨɩɟɪɟɱɧɨɝɨ ɬɢɩɚ
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ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: ɉȼɉ�ɩɭɬɢ ɫɬɨɹɧɤɢ ɩɨɠɚɪɧɨɝɨ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɩɨɟɡɞɨɜ;
ɉɌɈ�ɩɭɧɤɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɦɨɬɪɚ; 1-ɝɨɪɤɚ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ; 2-ɛɚɝɚɠɧɨɟ ɨɬɞɟɥɟɧɢɟ
ɢ ɞɪɭɝɢɟ ɯɨɡɹɣɫɬɜɚ; 3-ɩɭɬɢ ɫɬɨɹɧɤɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɨɫɬɚɜɨɜ

Ɉɫɨɛɟɧɧɨɫɬɢ ɫɯɟɦɵ: 
1. ȼɚɪɢɚɧɬɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɝɪɭɡɨɜɨɝɨ ɪɚɣɨɧɚ �ɝɪɭɡɨɜɨɝɨ ɞɜɨɪɚ); 
2. ɇɚɥɢɱɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɩɚɪɵ ɯɨɞɨɜɵɯ ɩɭɬɟɣ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ
ɩɨɞɚɱɢ�ɭɛɨɪɤɢ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ ɢɡ Ʌɏ ɜ ɉɈ; 

3. ȼɚɪɢɚɧɬ ɩɪɢɦɵɤɚɧɢɹ ɩɨɞɴɟɡɞɧɨɝɨ ɩɭɬɢ ɉɌɈ ɜ ɩɚɫɫɚɠɢɪɫɤɨɦ ɪɚɣɨɧɟ;
4. ɋɜɹɡɶ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɥɚɬɮɨɪɦ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ

ɇ
Ⱥ Ȼ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



2. ɋɯɟɦɵ ɧɟɭɡɥɨɜɵɯ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ
ɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ

� ɧɚ ɨɞɧɨɩɭɬɧɨɣ ɥɢɧɢɢ

� ɧɚ ɞɜɭɯɩɭɬɧɨɣ ɥɢɧɢɢ
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3. ɋɯɟɦɵ ɧɟɭɡɥɨɜɵɯ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ
ɩɨɥɭɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ

� ɧɚ ɨɞɧɨɩɭɬɧɨɣ ɥɢɧɢɢ

� ɧɚ ɞɜɭɯɩɭɬɧɨɣ ɥɢɧɢɢ
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� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



4. ɋɯɟɦɚ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ
ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ

ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ
ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɢ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ

ɉɚɫɫɚɠɢɪɫɤɢɣ ɪɚɣɨɧ Ƚɪɭɡɨɜɨɣ ɪɚɣɨɧ
ɋɯɟɦɚ ɰɟɥɟɫɨɨɛɪɚɡɧɚ:
� ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɛɴɟɦɚɯ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɞɜɢɠɟɧɢɹ;
� ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɩɨɬɨɤɟ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ, ɫɥɟɞɭɸɳɢɯ ɱɟɪɟɡ ɫɬɚɧɰɢɸ
ɛɟɡ ɫɦɟɧɵ ɥɨɤɨɦɨɬɢɜɨɜ
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� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



5. ɉɪɢɦɵɤɚɧɢɟ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ
ɤ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ
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Ʌɟɤɰɢɹ 18

1. Ɋɚɡɜɹɡɤɢ ɝɥɚɜɧɵɯ ɩɭɬɟɣ ɭɡɥɨɜɵɯ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ
2. ɋɯɟɦɚ ɭɡɥɨɜɨɣ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɬɢɩɚ
3. ɋɯɟɦɚ ɭɡɥɨɜɨɣ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ ɩɨɥɭɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ
4. ɋɩɟɰɢɚɥɢɡɚɰɢɹ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɚɪɤɨɜ ©ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ ɞɜɢɠɟɧɢɹ»

ɢ ©ɩɨ ɥɢɧɢɹɦ»

ɋɏȿɆɕɍɁɅɈȼɕɏ
ɍɑȺɋɌɄɈȼɕɏ ɋɌȺɇɐɂɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɋɚɜɱɟɧɤɨ ɂ�ȿ., Ɂɟɦɛɥɢɧɨɜ ɋ�ȼ., ɋɬɪɚɤɨɜɫɤɢɣ ɂ�ɂ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. 
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1980. - 114 - 121.

2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ., ɇɟɝɪɟɣ ȼ�ə. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. ɑ.1. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1984. - ɋ. 71-79.

3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 114-119.
4. Ȼɚɧɟɤ Ɍ�ɋ., ɉɨɞɤɨɩɚɟɜ ȼ�Ⱥ., Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ.
Ƚɨɦɟɥɶ, ȻɟɥȽɍɌ, 2000.ɋ.- 54-57.

5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ / ɉɨɞ ɪɟɞ. ȼ�Ƚ. ɒɭɛɤɨ, ɇ�ȼ. ɉɪɚɜɞɢɧɚ.
Ɇ.: ɍɆɄɆɉɋ, 2002. - ɋ. 64 - 66. � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



1. Ɋɚɡɜɹɡɤɢ ɝɥɚɜɧɵɯ ɩɭɬɟɣ
ɭɡɥɨɜɵɯ ɭɱɚɫɬɤɨɜɵɯ ɫɬɚɧɰɢɣ
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ɚ � ɫɥɢɹɧɢɟ ɝɥɚɜɧɵɯ ɩɭɬɟɣ
ɛ � ɪɚɡɞɟɥɟɧɢɟ ɝɥɚɜɧɵɯ ɩɭɬɟɣ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018
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ɂɃ 2. ɋɯɟɦɚ ɭɡɥɨɜɨɣ ɭɱɚɫɬɤɨɜɨɣ

ɫɬɚɧɰɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɬɢɩɚ

Около 80 % всех станций сети построено по различным схемам поперечного типа

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018
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ɂɃ 3. ɋɯɟɦɚ ɭɡɥɨɜɨɣ ɭɱɚɫɬɤɨɜɨɣ

ɫɬɚɧɰɢɢ ɩɨɥɭɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɚ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



4. ɋɩɟɰɢɚɥɢɡɚɰɢɹ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɚɪɤɨɜ
©ɩɨ ɥɢɧɢɹɦ»Ʌɟɤ
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ɌȺɇ
ɐɂɂ

Ʌɟɤɰɢɹ 19

1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɷɥɟɦɟɧɬɨɜ ɩɥɚɧɚ ɩɭɬɟɩɪɨɜɨɞɧɨɣ ɪɚɡɜɹɡɤɢ
2. Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɚɧɚ ɩɭɬɟɩɪɨɜɨɞɧɨɣ ɪɚɡɜɹɡɤɢ
3. ɉɪɨɮɢɥɶ ɩɭɬɟɣ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɭɬɟɩɪɨɜɨɞɭ
4. Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɮɢɥɹ ɩɭɬɟɩɪɨɜɨɞɧɨɣ ɪɚɡɜɹɡɤɢ
5. Ɉɮɨɪɦɥɟɧɢɟ ɦɚɫɲɬɚɛɧɨɝɨ ɩɥɚɧɚ ɩɭɬɟɩɪɨɜɨɞɧɨɣ ɪɚɡɜɹɡɤɢ

ɊȺɋɑȿɌ ɂ ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ
ɉɅȺɇȺ ɂ ɉɊɈɎɂɅə

ɉɍɌȿɉɊɈȼɈȾɇɈɃ ɊȺɁȼəɁɄɂ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 37-38.
2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ.
Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1975. - ɋ.18-20.

3. Ɋɚɫɱɟɬɵ ɩɭɬɟɩɪɨɜɨɞɧɨɣ ɪɚɡɜɹɡɤɢ. Ƚɨɦɟɥɶ, ȻɟɥɂɂɀɌ, 1975. 46 ɫ.

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɷɥɟɦɟɧɬɨɜ
ɩɥɚɧɚ ɩɭɬɟɩɪɨɜɨɞɧɨɣ ɪɚɡɜɹɡɤɢɅɟɤ
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2. Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ
ɩɥɚɧɚ ɩɭɬɟɩɪɨɜɨɞɧɨɣ ɪɚɡɜɹɡɤɢ

Ʌɟɤ
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Lɩɥ=Ʉ1+
ɋ1
2 +d0+

ɋ2
2 +K2+

ɋ2
2 +Tɜ+

lɩɥ
2

Ʉ1, K2 � ɞɥɢɧɚ ɤɪɭɝɨɜɵɯ ɤɪɢɜɵɯ, ɦ;
d0 �ɩɪɹɦɚɹ ɜɫɬɚɜɤɚ, ɦ;

ɋ1, ɋ2 � ɞɥɢɧɚ ɩɟɪɟɯɨɞɧɵɯ ɤɪɢɜɵɯ, ɦ;
Tɜ � ɞɥɢɧɚ ɬɚɧɝɟɧɫɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɩɪɹɝɚɸɳɟɣ ɤɪɢɜɨɣ, ɦ

Ʉ1=0,017453Rȕ, Ʉ2=0,017453R(ȕ�Ȗ)
R � ɜɟɥɢɱɢɧɚ ɪɚɞɢɭɫɚ ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ, ɦ;
Ȗ �ɭɝɨɥ ɩɭɬɟɩɪɨɜɨɞɧɨɣ ɪɚɡɜɹɡɤɢ, ɝɪɚɞ;
ȕ � ɭɝɨɥ ɨɬɯɨɞɚ ɧɚ ɩɭɬɟɩɪɨɜɨɞɧɭɸ ɪɚɡɜɹɡɤɭ, ɝɪɚɞ

Ɍɜ=
Rɜǻi
2000

Rɜ � ɜɟɥɢɱɢɧɚ ɪɚɞɢɭɫɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɩɪɹɝɚɸɳɟɣ ɤɪɢɜɨɣ, ɦ;
ǻi �ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɪɚɡɧɨɫɬɶ ɫɨɩɪɹɝɚɸɳɢɯ ɭɤɥɨɧɨɜ, ‰
lɩɥ � ɞɥɢɧɚ ɩɥɨɳɚɞɤɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɭɬɟɩɪɨɜɨɞɚ, ɦ� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2018



3. ɉɪɨɮɢɥɶ ɩɭɬɟɣ ɧɚ ɩɨɞɯɨɞɟ
ɤ ɩɭɬɟɩɪɨɜɨɞɭɅɟɤ
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ȼɚɪɢɚɧɬɵ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɭɬɟɣɇɭɥɟɜɨɣ ɭɤɥɨɧ

ȼɵɟɦɤɚ

ȼɵɟɦɤɚ

ȼɵɟɦɤɚ
ȼɵɟɦɤɚ

ɇɚɫɵɩɶ

ɋɯɟɦɚ 1

ɋɯɟɦɚ 2

ɋɯɟɦɚ 3
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ɋɈɊ
ɌɂɊ

ɈȼɈ
ɑɇɕ

ȿ

ɋɌȺ
ɇɐɂ

ɂ Ʌɟɤɰɢɹ 20

1. Ɉɛɳɢɣ ɜɢɞ ɩɥɚɧɚ ɢ ɩɪɨɞɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ
2. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ
3. Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɜɚɝɨɧɧɵɯ ɡɚɦɟɞɥɢɬɟɥɟɣ
4. ɉɭɬɟɩɪɨɜɨɞ ɩɨɞ ɝɨɪɤɨɣ

ɋɈɊɌɂɊɈȼɈɑɇɕȿ ȽɈɊɄɂ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1992. - ɋ. 37-38.
2. ɉɪɚɜɞɢɧ ɇ�ȼ., Ȼɚɧɟɤ Ɍ�ɋ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ.
Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1975. - ɋ.18-20.
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ɢ ɩɪɨɞɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ
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Ʌɟɤ
ɰɢɹ

20

ɉɚɪɚɦɟɬɪɵ ɝɨɪɤɢ:
Ɋɚɫɱɟɬɧɚɹ ɬɨɱɤɚ � ɬɨɱɤɚ,  ɨɬɫɱɢɬɵɜɚɟɦɚɹ ɧɚ 50 ɦ ɞɚɥɟɟ ɜ ɫɬɨɪɨɧɭ ɋɉ
ɨɬ ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ ɬɪɭɞɧɨɝɨ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɩɭɬɢ
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɝɨɪɤɢ � ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɲɢɧɵ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ
Ɋɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ ɝɨɪɤɢ � ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɜɟɪɲɢɧɵ ɝɨɪɤɢ ɢ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ

2. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ
ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ

Ʉɨɧɫɬɪɭɤɰɢɹ ɝɨɪɤɢ
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ:
� ɜɟɪɲɢɧɨɣ ɝɨɪɤɢ �ȼȽ);
� ɱɢɫɥɨɦ ɩɭɬɟɣ:

� ɧɚɞɜɢɝɚ;
� ɪɨɫɩɭɫɤɚ;
� ɨɛɯɨɞɧɵɯ;
� ɫɨɪɬɢɪɨɜɨɱɧɵɯ;

� ɪɚɫɱɟɬɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ:
� ɞɥɢɧɚ;
� ɜɵɫɨɬɚ;

� ɩɚɪɚɦɟɬɪɚɦɢ
ɬɨɪɦɨɡɧɵɯ ɩɨɡɢɰɢɣ:
� ɬɢɩ;
� ɦɨɳɧɨɫɬɶ;
� ɱɢɫɥɨ;

� ɩɚɪɚɦɟɬɪɚɦɢ
ɫɨɟɞɢɧɟɧɢɣ ɩɭɬɟɣ.
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3. Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɜɚɝɨɧɧɵɯ ɡɚɦɟɞɥɢɬɟɥɟɣ
Ɉɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɨɟ ɬɨɪɦɨɠɟɧɢɟ ɨɬɰɟɩɨɜ ɧɚ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ
ɢ ɩɭɬɹɯ ɩɨɞɝɨɪɨɱɧɨɝɨ ɩɚɪɤɚ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɫ ɝɨɪɨɱɧɨɝɨ ɩɨɫɬɚ
ɢɥɢ ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ
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4. ɉɭɬɟɩɪɨɜɨɞ ɩɨɞ ɝɨɪɤɨɣɅɟɤ
ɰɢɹ
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