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НИɍ «ȻɟɥȽɍ» ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИПɪɨɯɨɪɟɧɤɨ Е.И.

(ɩɨɞɩɢɫɶ)

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИХɚ Кɭɚɧɝ Нɢɧɶ
(ɩɨɞɩɢɫɶ)



ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ
Ʌɢɫɬ

2

11070006.11.03.02.369.ɉɁȼКɊ
Ɋɚɡɪɚɛɨɬɚɥ ɏɚ Ʉɭɚɧɝ ɇɢɧɶ
ɉɪɨɜɟɪɢɥ ɉɪɨɯɨɪɟɧɤɨ ȿ.ɂ
Ɋɟɰɟɧɡɟɧɬ Ɍɭɹɤɨɜ ɋ.ȼ.
ɇ. Ʉɨɧɬɪɨɥɶ ɉɪɨɯɨɪɟɧɤɨ ȿ.ɂ
ɍɬɜɟɪɞɢɥ ɀɢɥɹɤɨɜ ȿ.Ƚ.

ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ,
ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɫɢɧɬɟɡɟ ɪɟɱɢ
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɫɬɢ
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ

Ʌɢɬ. Ʌɢɫɬɨɜ

79

ɇɂɍ «ȻеɥȽɍ» гɪ. 07001410

ɋɈȾȿɊɀȺɇɂȿ

ȼȼȿȾȿɇɂȿ 3

1 ɆȿɌɈȾɕ ɋɂɇɌȿɁȺ Ɋȿɑȿȼɕɏ ɋɂȽɇȺɅɈȼ 4

2 ɎɈɇȿɆɕ, ɋɉɈɋɈȻ ɂɏ ɈɉɂɋȺɇɂə ɂ ȾɂɎɎȿɊȿɇɐɂȺɐɂɂ 9

2.1 Ɉɫɧɨɜɵ ɪɟɱɟɨɛɪɚɡɨɜɚɧɢɹ 9

2.2 Ɉɩɢɫɚɧɢɟ ɮɨɧɟɦ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ 11

3 ɊȺɁɊȺȻɈɌɄȺ ȺɅȽɈɊɂɌɆȺ ɈɐȿɇɂȼȺɇɂə ȾɂɇȺɆɂɄɂ ɂɁɆȿɇȿɇɂə

ɎɈɊɆȺɇɌ 18

3.1 ɉɨɞɝɨɬɨɜɤɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 18

3.2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɚɧɬ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 24

3.3 Ⱥɥɝɨɪɢɬɦ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɚɧɬ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 34

4 ɋɂɇɌȿɁ ɁȼɍɄɈȼ ɋ ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ ɋɌɊɍɄɌɍɊɕ ɎɈɇȿɆ 53

5 ɗɄɈɇɈɆɂɑȿɋɄȺə ɈɐȿɇɄȺ ɊȿɁɍɅɖɌȺɌɈȼ ɂɋɋɅȿȾɈȼȺɇɂə 69

5.1 ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ 69

5.2 Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ 70

5.3 Ɋɚɫɱɟɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 72

5.4 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 72

5.5 Ɋɚɫɱɟɬ ɫɦɟɬɵ ɪɚɫɯɨɞɨɜ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ 73

ɁȺɄɅɘɑȿɇɂȿ 77

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 78



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

311070006.11.03.02.369.ɉЗВКɊ

ȼȼȿȾȿɇɂȿ

ɉɪɨɰɟɫɫ ɢɡɭɱɟɧɢɹ ɢ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɫɢɧɬɟɡɚ ɪɟɱɢ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ

ɢ ɛɨɥɟɟ ɩɨɩɭɥɹɪɟɧ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ. Ɇɧɨɝɨ ɩɨɞɯɨɞɨɜ ɢ ɚɥɝɨɪɢɬɦɨɜ

ɩɪɟɞɥɨɠɟɧɨ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. ȿɫɥɢ ɜ ɩɟɪɜɵɯ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦɚɯ ɚɤɰɟɧɬ ɞɟɥɚɥɫɹ

ɧɚ ɪɚɡɛɨɪɱɢɜɨɫɬɶ ɪɟɱɢ, ɬɨ ɬɟɩɟɪɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɟɟ ɟɫɬɟɫɬɜɟɧɧɨɫɬɢ,

ɢɧɬɨɧɚɰɢɨɧɧɨɣ ɧɚɫɵɳɟɧɧɨɫɬɢ, ɷɦɨɰɢɨɧɚɥɶɧɨɣ ɨɤɪɚɫɤɟ. Ƚɨɥɨɫ ɞɨɜɨɥɶɧɨ ɬɨɱɧɨ

ɩɟɪɟɞɚɟɬ ɨɤɪɭɠɚɸɳɢɦ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ɱɟɥɨɜɟɤɚ, ɨ ɟɝɨ

ɩɟɪɟɠɢɜɚɧɢɹɯ, ɨɬɧɨɲɟɧɢɢ ɤ ɮɚɤɬɚɦ, ɫɚɦɨɱɭɜɫɬɜɢɢ, ɚ ɧɟɪɟɞɤɨ - ɢ ɨ

ɬɟɦɩɟɪɚɦɟɧɬɟ, ɨ ɱɟɪɬɚɯ ɯɚɪɚɤɬɟɪɚ. ɍɥɨɜɢɬɶ ɷɦɨɰɢɢ ɩɨɡɜɨɥɹɟɬ ɬɨɧ ɝɨɥɨɫɚ. Ⱥ ɞɥɹ

ɩɨɧɢɦɚɧɢɹ ɫɨɨɛɳɟɧɢɹ ɜɚɠɧɵ ɤɚɤ ɫɢɥɚ ɝɨɥɨɫɚ, ɬɚɤ ɢ ɟɝɨ ɜɵɫɨɬɚ.

ɋ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɪɟɱɢ, ɫɢɧɬɟɡɢɪɨɜɚɧɧɚɹ

ɪɟɱɶ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɢ ɛɨɥɟɟ ɟɫɬɟɫɬɜɟɧɧɨɣ, ɩɪɢɛɥɢɠɟɧɧɨɣ ɤ ɪɟɱɢ ɱɟɥɨɜɟɤɚ.

Ɉɞɧɚɤɨ ɫɢɫɬɟɦɵ ɫɢɧɬɟɡɚ ɪɟɱɢ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɯ ɢɧɬɟɪɮɟɣɫɚɯ,

ɫɢɫɬɟɦɚɯ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɦɭɥɶɬɢɦɟɞɢɣɧɨɝɨ ɨɛɳɟɧɢɹ, ɩɨ-ɩɪɟɠɧɟɦɭ

ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɧɟɞɨɫɬɚɬɤɨɜ, ɤɨɬɨɪɵɟ ɭɬɨɦɥɹɸɬ ɫɥɭɲɚɬɟɥɹ, ɧɟ ɞɚɜɚɹ ɨɳɭɳɟɧɢɹ

ɬɨɝɨ, ɱɬɨ ɫ ɧɢɦɢ ɨɛɳɚɟɬɫɹ ɠɢɜɨɣ ɱɟɥɨɜɟɤ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ

ɞɟɮɟɤɬɨɜ, ɩɪɢɫɭɳɢɯ ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɣ ɪɟɱɢ, ɪɚɡɥɢɱɧɵɦɢ ɧɚɭɱɧɵɦɢ

ɤɨɥɥɟɤɬɢɜɚɦɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɦɟɬɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɜɵɫɢɬɶ ɟɫɬɟɫɬɜɟɧɧɨɫɬɶ

ɪɟɱɢ. Д1Ж

ɐɟɥɶ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ - ɢɫɫɥɟɞɨɜɚɧɢɟ

ɚɥɝɨɪɢɬɦɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɫɢɧɬɟɡɟ ɪɟɱɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɫɬɢ

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ.

Ɂɚɞɚɱɢ:

1) ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɨɩɢɫɚɧɢɹ ɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɮɨɧɟɦ;

2) ɢɫɫɥɟɞɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɚɧɬ ɧɚ ɩɪɨɬɹɠɟɧɢɢ

ɡɜɭɱɚɧɢɹ ɮɨɧɟɦ;

3) ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɫɢɧɬɟɡɚ ɡɜɭɤɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɚɫɬɨɬɧɨɣ

ɫɬɪɭɤɬɭɪɵ ɮɨɧɟɦ.
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1 ɆȿɌɈȾɕ ɋɂɇɌȿɁȺ Ɋȿɑȿȼɕɏ ɋɂȽɇȺɅɈȼ

ɋɢɧɬɟɡ ɡɜɭɤɚ - ɩɪɨɰɟɫɫ ɝɟɧɟɪɚɰɢɢ ɡɜɭɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɜɢɞɟ

ɞɢɫɤɪɟɬɧɨɝɨ ɫɢɝɚɥɚ (ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɥɢɲɶ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ

ɡɧɚɱɟɧɢɣ).

ɋɢɧɬɟɡ ɪɟɱɢ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɨɥɭɱɚɬɟɥɟɦ

ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɱɟɥɨɜɟɤ. Ɉ ɤɚɱɟɫɬɜɟ ɫɢɧɬɟɡɚɬɨɪɚ ɪɟɱɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ,

ɫɭɞɹɬ ɩɨ ɟɝɨ ɫɯɨɞɫɬɜɭ ɫ ɱɟɥɨɜɟɱɟɫɤɢɦ ɝɨɥɨɫɨɦ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɧɨɫɬɢ ɛɵɬɶ

ɩɨɧɹɬɧɵɦ. ɋɚɦɭɸ ɩɪɨɫɬɭɸ ɫɢɧɬɟɡɢɪɨɜɚɧɧɭɸ ɪɟɱɶ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɩɭɬёɦ

ɨɛɴɟɞɢɧɟɧɢɹ ɱɚɫɬɟɣ ɡɚɩɢɫɚɧɧɨɣ ɪɟɱɢ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɛɭɞɭɬ ɯɪɚɧɢɬɶɫɹ ɜ ɛɚɡɟ

ɞɚɧɧɵɯ. Ɍɚɤɨɣ ɫɩɨɫɨɛ ɫɢɧɬɟɡɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɜɫɟɦɟɫɬɧɨ.

ɋɢɧɬɟɡ ɪɟɱɢ ɩɨ ɬɟɤɫɬɭ ɢɥɢ ɤɨɞɭ ɫɨɨɛɳɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦɚɯ, ɞɥɹ ɩɨɦɨɳɢ ɫɥɟɩɵɦ ɢ ɧɟɦɵɦ, ɞɥɹ

ɭɩɪɚɜɥɟɧɢɹ ɱɟɥɨɜɟɤɨɦ ɫɨ ɫɬɨɪɨɧɵ ɚɜɬɨɦɚɬɚ, ɩɪɢ ɨɛɴɹɜɥɟɧɢɹɯ ɨɛ ɨɬɩɪɚɜɥɟɧɢɢ

ɩɨɟɡɞɨɜ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ, ɞɥɹ ɜɵɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ

ɩɪɨɰɟɫɫɚɯ: ɜ ɜɨɟɧɧɨɣ ɢ ɚɜɢɚɤɨɫɦɢɱɟɫɤɨɣ ɬɟɯɧɢɤɟ, ɜ ɪɨɛɨɬɨɬɟɯɧɢɤɟ, ɜ

ɚɤɭɫɬɢɱɟɫɤɨɦ ɞɢɚɥɨɝɟ ɱɟɥɨɜɟɤɚ ɫ ɤɨɦɩɶɸɬɟɪɨɦ. Ʉɚɤ ɡɜɭɤɨɜɨɣ ɷɮɮɟɤɬ ɧɟɪɟɞɤɨ

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɨɡɞɚɧɢɢ ɷɥɟɤɬɪɨɧɧɨɣ ɦɭɡɵɤɢ. Д2Ж

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɦɢ ɩɪɢɦɟɪɚɦɢ ɬɚɤɢɯ ɫɢɫɬɟɦ

ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ «ɷɥɟɤɬɪɨɧɧɵɯ ɩɨɦɨɳɧɢɤɨɜ», ɧɚɩɪɢɦɟɪ ɫɢɫɬɟɦɚ SТЫТ (SpООМС

IЧЭОЫpЫОЭКЭТШЧ КЧН RОМШРЧТЭТШЧ IЧЭОЫПКМО) - ɨɛɥɚɱɧɵɣ ɩɟɪɫɨɧɚɥɶɧɵɣ ɩɨɦɨɳɧɢɤ ɢ

ɜɨɩɪɨɫɧɨ-ɨɬɜɟɬɧɚɹ ɫɢɫɬɟɦɚ, ɩɪɨɝɪɚɦɦɧɵɣ ɤɥɢɟɧɬ ɤɨɬɨɪɨɣ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ТOS,

аКЭМСOS, ЦКМOS, ɢ ЭЯOS ɤɨɦɩɚɧɢɢ AppХО. Ⱦɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬ

ɨɛɪɚɛɨɬɤɭ ɟɫɬɟɫɬɜɟɧɧɨɣ ɪɟɱɢ, ɱɬɨɛɵ ɨɬɜɟɱɚɬɶ ɧɚ ɜɨɩɪɨɫɵ ɢ ɞɚɜɚɬɶ

ɪɟɤɨɦɟɧɞɚɰɢɢ. SТЫТ ɩɪɢɫɩɨɫɚɛɥɢɜɚɟɬɫɹ ɤ ɤɚɠɞɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɢɧɞɢɜɢɞɭɚɥɶɧɨ,

ɢɡɭɱɚɹ ɟɝɨ ɩɪɟɞɩɨɱɬɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɞɨɥɝɨɝɨ ɜɪɟɦɟɧɢ. Д3Ж

ɉɪɢɦɟɪ ɪɨɫɫɢɣɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ - «Ⱥɥɢɫɚ» - ɜɢɪɬɭɚɥɶɧɵɣ ɝɨɥɨɫɨɜɨɣ

ɩɨɦɨɳɧɢɤ, ɫɨɡɞɚɧɧɵɣ ɤɨɦɩɚɧɢɟɣ «əɧɞɟɤɫ». ɂɦɢɬɢɪɭɟɬ ɠɢɜɨɣ ɞɢɚɥɨɝ,

ɪɚɫɩɨɡɧɚɜɚɹ ɟɫɬɟɫɬɜɟɧɧɭɸ ɪɟɱɶ (ɭɫɬɧɭɸ ɢ ɩɢɫɶɦɟɧɧɭɸ) ɢ ɜɵɞɚɜɚɹ ɨɬɜɟɬɵ ɧɚ
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ɜɨɩɪɨɫɵ (ɩɪɨɢɡɧɨɫɹ ɢɯ ɜɫɥɭɯ ɢ ɜɵɜɨɞɹ ɧɚ ɷɤɪɚɧ).

Ɇɧɨɝɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɥɢɱɧɨɫɬɢ «Ⱥɥɢɫɵ» ɡɚɞɚɧɵ ɧɚɛɨɪɨɦ ɮɪɚɡ,

ɫɨɱɢɧёɧɧɵɯ ɪɟɞɚɤɬɨɪɚɦɢ «əɧɞɟɤɫɚ». Ɉɞɧɚɤɨ ɫɨɡɞɚɬɟɥɢ ɩɨɞɱёɪɤɢɜɚɸɬ, ɱɬɨ

«Ⱥɥɢɫɚ» ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɧɚɛɨɪɨɦ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɯ ɪɟɞɚɤɬɨɪɫɤɢɯ ɨɬɜɟɬɨɜ:

ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ ɩɨɦɨɳɧɢɰɵ ɨɛɭɱɟɧɚ ɧɚ ɛɨɥɶɲɨɦ ɦɚɫɫɢɜɟ ɪɭɫɫɤɨɹɡɵɱɧɵɯ

ɬɟɤɫɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɟɬɟɜɵɯ ɞɢɚɥɨɝɨɜ. «Ⱥɥɢɫɚ» ɭɦɟɟɬ ɨɬɜɟɱɚɬɶ ɷɦɨɰɢɨɧɚɥɶɧɨ:

ɧɚɩɪɢɦɟɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɬɟɤɫɬɚ ɨɧɚ ɦɨɠɟɬ ɩɪɨɹɜɥɹɬɶ ɠɢɡɧɟɪɚɞɨɫɬɧɨɫɬɶ

ɢɥɢ ɝɪɭɫɬɢɬɶ.

«Ⱥɥɢɫɚ» ɪɚɫɩɨɡɧɚёɬ ɢ ɫɢɧɬɟɡɢɪɭɟɬ ɪɟɱɶ ɫ ɩɨɦɨɳɶɸ ɩɥɚɬɮɨɪɦɵ SpООМСKТЭ,

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɜ əɧɞɟɤɫɟ. Д4Ж

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɦɟɬɨɞɨɜ ɫɢɧɬɟɡɚ:

1) ɋɭɛɬɪɚɤɬɢɜɧɵɣ ɫɢɧɬɟɡ
Cɭɛɬɪɚɤɬɢɜɧɵɣ ɫɢɧɬɟɡ (SЮЛЭЫКМЭТЯО SвЧЭСОЬТЬ) - ɷɬɨ ɦɟɬɨɞ ɫɢɧɬɟɡɚ,

ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɜɵɱɢɬɚɧɢɢ ɷɥɟɦɟɧɬɨɜ ɞɪɭɝ ɢɡ ɞɪɭɝɚ. ȼ ɫɢɧɬɟɡɚɬɨɪɚɯ

ɨɩɪɟɞɟɥɹɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɫɭɛɬɪɚɤɬɢɜɧɨɝɨ ɫɢɧɬɟɡɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɮɢɥɶɬɪɨɜ.

Ɏɢɥɶɬɪ «ɜɵɪɟɡɚɟɬ» ɱɚɫɬɶ ɫɩɟɤɬɪɚ ɢɡ ɡɜɭɤɚ, ɮɨɪɦɢɪɭɹ ɧɭɠɧɭɸ ɬɟɦɛɪɚɥɶɧɭɸ

ɨɤɪɚɫɤɭ.

ɋɭɛɬɪɚɤɬɢɜɧɵɣ ɫɢɧɬɟɡ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ «ɚɧɚɥɨɝɨɜɨ-ɫɭɛɬɪɚɤɬɢɜɧɵɦ»,

ɨɬɞɚɜɚɹ ɞɚɧɶ ɩɪɚɪɨɞɢɬɟɥɹɦ ɜɫɟɯ ɫɢɧɬɟɡɚɬɨɪɨɜ - ɚɧɚɥɨɝɨɜɵɦ ɢɧɫɬɪɭɦɟɧɬɚɦ. Д5Ж

2) Ɏɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ
Ɏɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ (FШЫЦКЧЭ SСКpТЧР SвЧЭСОЬТЬ) - ɫɢɧɬɟɡ, ɜ ɨɫɧɨɜɟ

ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ ɜɨɫɫɨɡɞɚɧɢɟ ɜ ɫɩɟɤɬɪɟ ɡɜɭɤɚ ɚɤɭɫɬɢɱɟɫɤɢɯ ɪɟɡɨɧɚɧɫɨɜ,

ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɢɡ ɝɪɭɩɩ ɨɛɟɪɬɨɧɨɜ ɢ ɧɚɡɵɜɚɟɦɵɯ ɮɨɪɦɚɧɬɚɦɢ (ɩɨɞɪɨɛɧɟɟ

ɨɛɟɪɬɨɧɚɯ ɡɞɟɫɶ).

ɂɡɧɚɱɚɥɶɧɨ ɮɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ ɚɫɫɨɰɢɢɪɨɜɚɥɫɹ ɫ ɫɢɧɬɟɡɨɦ ɪɟɱɢ. Ɋɟɱɟɜɨɣ

ɚɩɩɚɪɚɬ ɱɟɥɨɜɟɤɚ ɭɫɬɪɨɟɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɧɨɫ ɢ ɝɥɨɬɤɚ ɹɜɥɹɸɬɫɹ, ɩɨ ɫɭɬɢ,

ɩɪɢɪɨɞɧɵɦɢ ɮɢɥɶɬɪɚɦɢ. ȼ ɩɪɨɰɟɫɫɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɜɭɤɚ ɷɬɢ ɮɢɥɶɬɪɵ ɱɢɫɬɨ

ɦɟɯɚɧɢɱɟɫɤɢ ɩɪɢɧɢɦɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɮɨɪɦɵ, ɢɫɯɨɞɹ ɢɡ ɤɨɬɨɪɵɯ ɜ ɡɜɭɤɨɜɨɦ

ɩɨɬɨɤɟ ɨɛɪɚɡɭɸɬɫɹ ɝɪɭɩɩɵ ɚɤɭɫɬɢɱɟɫɤɢɯ ɪɟɡɨɧɚɧɫɨɜ, «ɫɝɭɫɬɤɢ» ɨɛɟɪɬɨɧɨɜ. ȼ
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ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɨɬ, ɧɚ ɤɨɬɨɪɵɯ ɩɨɹɜɥɹɸɬɫɹ ɪɟɡɨɧɚɧɫɵ, ɢ ɨɬ ɫɬɪɭɤɬɭɪɵ

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɱɚɫɬɨɬ ɢ ɚɦɩɥɢɬɭɞ ɪɟɡɨɧɚɧɫɨɜ ɜ ɫɩɟɤɬɪɟ, ɧɚɲɟ ɭɯɨ ɪɚɡɥɢɱɚɟɬ ɬɟ

ɢɥɢ ɢɧɵɟ ɮɨɧɟɦɵ, ɬɨ ɟɫɬɶ ɡɜɭɤɨɜɨɟ ɜɵɪɚɠɟɧɢɟ ɛɭɤɜ. ɇɚ ɤɚɪɬɢɧɤɟ ɢɡɨɛɪɚɠɟɧɵ

ɮɨɪɦɵ ɪɟɡɨɧɚɬɨɪɨɜ ɞɥɹ ɜɨɫɫɨɡɞɚɧɢɹ ɡɜɭɤɨɜ ɪɚɡɧɵɯ ɝɥɚɫɧɵɯ ɛɭɤɜ. Ɍɚɤɢɦ

ɨɛɪɚɡɨɦ, ɢɦɟɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɩɟɤɬɪɵ ɜɫɟɜɨɡɦɨɠɧɵɯ ɮɨɧɟɦ,

ɦɵ ɩɨɥɭɱɚɟɦ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɜɨɫɫɨɡɞɚɬɶ ɫɪɟɞɫɬɜɚɦɢ ɫɢɧɬɟɡɚ, ɢɥɢ, ɩɪɨɳɟ

ɝɨɜɨɪɹ, ɫɢɧɬɟɡɢɪɨɜɚɬɶ.

Ɋɢɫɭɧɨɤ 1.1 - Ɏɨɪɦɵ ɪɟɡɨɧɚɬɨɪɨɜ ɞɥɹ ɜɨɫɫɨɡɞɚɧɢɹ ɡɜɭɤɨɜ ɪɚɡɧɵɯ ɝɥɚɫɧɵɯ ɛɭɤɜ

ɉɨɥɶɡɚ ɷɬɨɝɨ ɦɟɬɨɞɚ ɛɵɥɚ ɨɱɟɜɢɞɧɚ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ, ɧɟɫɭɳɢɯ

ɪɟɱɟɜɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɞɢɪɨɜɚɧɢɹ ɢɯ ɜ

ɩɭɧɤɬɟ ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɤɨɞɢɪɨɜɚɧɢɹ ɩɨ ɨɛɪɚɬɧɨɦɭ ɚɥɝɨɪɢɬɦɭ ɜ ɩɭɧɤɬɟ ɩɪɢɟɦɚ.

ɇɚ ɷɬɨɦ ɩɨɫɬɪɨɟɧ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɜɨɤɨɞɟɪɚ, ɤɨɬɨɪɵɣ ɩɪɢ ɚɧɚɥɢɡɟ ɪɟɱɢ

ɪɚɡɛɢɜɚɟɬ ɫɩɟɤɬɪ ɧɚ ɩɨɥɨɫɵ, ɜɵɹɜɥɹɟɬ ɜ ɧɢɯ ɪɟɡɨɧɚɧɫɵ, ɚ ɡɚɬɟɦ ɩɪɟɨɛɪɚɡɭɟɬ

ɨɛɪɚɬɧɨ ɜ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ. Ʉɨɧɟɱɧɨ, ɩɨɥɧɨɝɨ ɫɯɨɞɫɬɜɚ ɫ ɢɫɬɨɱɧɢɤɨɦ ɫɢɝɧɚɥɚ

ɩɨɥɭɱɢɬɶ ɧɟɜɨɡɦɨɠɧɨ, ɧɨ ɞɨɛɢɬɶɫɹ ɞɨɫɬɭɩɧɨɫɬɢ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɩɟɪɟɞɚɜɚɟɦɨɣ

ɢɧɮɨɪɦɚɰɢɢ ɜɩɨɥɧɟ ɪɟɚɥɶɧɨ.

Ʉɚɠɞɚɹ ɮɨɧɟɦɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɧɟɫɤɨɥɶɤɨ ɮɨɪɦɚɧɬ. ɑɟɦ ɛɨɥɶɲɟ ɮɨɪɦɚɧɬ

ɜɨɫɫɨɡɞɚɟɬ ɜɨɤɨɞɟɪ, ɬɟɦ ɹɫɧɟɟ ɢ ɞɨɫɬɭɩɧɟɟ ɩɟɪɟɞɚɜɚɟɦɚɹ ɢɧɮɨɪɦɚɰɢɹ. Ƚɥɚɫɧɵɟ

ɡɜɭɤɢ ɫɬɚɧɨɜɹɬɫɹ ɪɚɡɛɨɪɱɢɜɵɦɢ ɩɪɢ ɜɨɫɫɨɡɞɚɧɢɢ ɭɠɟ ɩɟɪɜɵɯ ɬɪɟɯ ɝɪɭɩɩ

ɪɟɡɨɧɚɧɫɨɜ. Ⱥ ɩɪɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɢ ɱɟɬɵɪɟɯ ɭɠɟ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɞɨɜɨɥɶɧɨ

ɬɨɱɧɨɣ ɩɟɪɟɞɚɱɟ ɪɟɱɢ. ɉɨɤɚ ɱɟɥɨɜɟɤ ɩɪɨɢɡɧɨɫɢɬ ɨɞɧɨ ɫɥɨɜɨ, ɪɟɡɨɧɚɧɫɵ ɟɝɨ

ɝɨɥɨɫɚ ɩɨɫɬɨɹɧɧɨ ɩɟɪɟɦɟɳɚɸɬɫɹ ɩɨ ɜɫɟɦɭ ɱɚɫɬɨɬɧɨɦɭ ɫɩɟɤɬɪɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ

ɮɨɧɟɦɧɨɝɨ ɫɨɫɬɚɜɚ ɷɬɨɝɨ ɫɥɨɜɚ.
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ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɮɨɪɦɚɧɬ ɹɜɥɹɟɬɫɹ ɧɟɢɡɦɟɧɧɨɫɬɶ ɢɯ ɱɚɫɬɨɬ ɞɥɹ

ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ ɮɨɧɟɦɵ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɢɡɜɥɟɤɚɟɦɨɣ ɧɨɬɵ.

ɇɚɩɪɢɦɟɪ, ɮɨɪɦɚɧɬɵ ɝɥɚɫɧɨɣ «ɨ» ɩɨɹɜɥɹɸɬɫɹ ɧɚ ɱɚɫɬɨɬɚɯ 275, 850, 2400 ɝɟɪɰ,

ɮɨɪɦɚɧɬɵ «ɚ» - ɧɚ ɱɚɫɬɨɬɚɯ 575, 900, 2450 ɝɟɪɰ, ɢ ɬɚɤ ɞɚɥɟɟ.

Ɂɧɚɹ ɷɬɨ, ɫɨɜɟɪɲɟɧɧɨ ɨɱɟɜɢɞɧɵɦ ɫɬɚɧɨɜɢɬɫɹ ɮɚɤɬ, ɱɬɨ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ

ɮɨɧɟɦ ɫɨɜɟɪɲɟɧɧɨ ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɢɦɟɬɶ ɢɫɬɨɱɧɢɤ ɪɟɱɢ ɜ ɜɢɞɟ ɱɟɥɨɜɟɤɚ. Ɇɨɠɧɨ

ɩɪɨɫɬɨ ɫɨɡɞɚɬɶ ɪɟɡɨɧɚɧɫɵ ɧɚ ɧɭɠɧɵɯ ɱɚɫɬɨɬɚɯ ɞɥɹ ɩɪɢɞɚɧɢɹ ɡɜɭɤɭ

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɨɧɟɦɧɨɣ ɨɤɪɚɫɤɢ. Ɏɭɧɤɰɢɹ ɜɵɞɟɥɟɧɢɹ ɪɟɡɨɧɚɧɫɨɜ

ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɮɨɪɦɚɧɬɧɵɟ ɮɢɥɶɬɪɵ, ɪɚɛɨɬɚɸɳɢɟ ɩɨ ɬɨɦɭ ɠɟ

ɩɪɢɧɰɢɩɭ, ɱɬɨ ɢ ɱɟɥɨɜɟɱɟɫɤɚɹ ɧɨɫɨɝɥɨɬɤɚ, ɨɞɧɚɤɨ ɭɠɟ ɧɟ ɦɟɯɚɧɢɱɟɫɤɢɦ

ɫɩɨɫɨɛɨɦ, ɚ ɷɥɟɤɬɪɨɧɧɵɦ. Д6Ж

3) ɑɚɫɬɨɬɧɚɹ ɦɨɞɭɥɹɰɢɹ
ɑɚɫɬɨɬɧɚɹ ɦɨɞɭɥɹɰɢɹ, FM-ɫɢɧɬɟɡ (FЫОqЮОЧМв MШНЮХКЭТШЧ, FM-ЬвЧЭСОЬТЬ) -

ɷɬɨ ɬɢɩ ɫɢɧɬɟɡɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɟɦɛɪ ɡɜɭɤɚ ɮɨɪɦɢɪɭɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟɦ ɨɞɧɨɣ

ɩɪɨɫɬɨɣ ɜɨɥɧɵ ɧɚ ɞɪɭɝɭɸ ɫ ɰɟɥɶɸ ɢɡɦɟɧɟɧɢɹ ɟɟ ɱɚɫɬɨɬɵ. ɉɨɞ ɜɨɡɞɟɣɬɫɜɢɟɦ

ɱɚɫɬɨɬɧɨɣ ɦɨɞɭɥɹɰɢɢ ɜɨɡɧɢɤɚɸɬ ɛɨɥɟɟ ɫɩɟɤɬɪɚɥɶɧɨ ɛɨɝɚɬɵɟ ɢ ɫɥɨɠɧɵɟ ɡɜɭɤɢ,

ɤɨɬɨɪɵɟ ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɫɢɧɬɟɡɚ.

Ɇɨɞɭɥɹɰɟɣ ɧɚɡɵɜɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɞɪɭɝɨɣ ɫ ɰɟɥɶɸ

ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɮɨɪɦɵ. ɋɢɝɧɚɥ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɦɨɞɭɥɹɰɢɸ, ɧɚɡɵɜɚɟɬɫɹ

ɦɨɞɭɥɢɪɭɸɳɢɦ, ɚ ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɦɨɞɭɥɹɰɢɢ -

ɧɟɫɭɳɢɦ. Д7Ж

4) Ⱥɧɚɥɨɝɨɜɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ
Ⱥɧɚɥɨɝɨɜɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ (AЧКХШР MШНОХТЧР SвЧЭСОЬТЬ) - ɷɬɨ ɢɦɢɬɚɰɢɹ

ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɧɬɟɡɚ ɜ ɰɢɮɪɨɜɨɣ ɫɪɟɞɟ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɚ (DSP - DТРТЭКХ SТРЧКХ

PЫШМОЬЬШЫ).

ɋɢɧɬɟɡɚɬɨɪɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ ɩɪɢɧɰɢɩɭ ɚɧɚɥɨɝɨɜɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ,

ɧɚɡɵɜɚɸɬ ɬɚɤɠɟ «ɜɢɪɬɭɚɥɶɧɵɦɢ ɚɧɚɥɨɝɚɦɢ», ɢɥɢ VA (VТЫЭЮКХ AЧКХШР). Ɍɚɤɨɟ

ɧɚɡɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɥɚɬɢɧɫɤɨɝɨ ЯТЫЭЮЬ, ɱɬɨ ɨɡɧɚɱɚɟɬ «ɜɨɨɛɪɚɠɚɟɦɵɣ»,
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«ɦɧɢɦɵɣ». Д8Ж

5) ȼɟɤɬɨɪɧɵɣ ɫɢɧɬɟɡ
ȼɟɤɬɨɪɧɵɣ ɫɢɧɬɟɡ (VОМЭШЫ SвЧЭСОЬТЬ) - ɬɢɩ ɫɢɧɬɟɡɚ, ɩɨɫɬɪɨɟɧɧɵɣ ɧɚ

ɞɢɧɚɦɢɱɟɫɤɨɦ ɦɨɪɮɢɧɝɟ (ɩɟɪɟɬɟɤɚɧɢɢ) ɚɭɞɢɨɫɢɝɧɚɥɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ

ɛɨɝɚɬɵɯ ɢ ɫɥɨɠɧɵɯ ɬɟɦɛɪɨɜ.

ɉɨ ɫɜɨɟɣ ɫɭɬɢ ɜɟɤɬɨɪɵɣ ɫɢɧɬɟɡ ɜɪɹɞ ɥɢ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ

ɜɢɞɨɦ ɫɢɧɬɟɡɚ, ɩɨɬɨɦɭ ɱɬɨ ɩɪɹɦɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ ɝɟɧɟɪɚɰɢɢ ɫɢɝɧɚɥɚ ɷɬɨɬ ɬɟɪɦɢɧ

ɧɟ ɢɦɟɟɬ, ɨɫɬɚɜɥɹɹ ɡɚ ɫɨɛɨɣ ɥɢɲɶ ɮɭɧɤɰɢɸ ɭɩɪɚɜɥɟɧɢɹ ɦɨɪɮɢɧɝɨɦ ɦɟɠɞɭ

ɬɟɦɛɪɚɦɢ.

ȼ «ɤɥɚɫɫɢɱɟɫɤɨɦ» ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɦɨɪɮɢɧɝ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɠɞɭ

ɱɟɬɵɪɶɦɹ ɪɚɡɥɢɱɧɵɦɢ ɬɟɦɛɪɚɦɢ ɩɨɫɪɟɞɫɬɜɨɦ ɞɜɢɠɟɧɢɹ ɞɠɨɣɫɬɢɤɨɦ, ɥɢɛɨ ɫ

ɩɨɦɨɳɶɸ ɭɩɪɚɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɢɦɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ. ȼ

ɤɪɚɣɧɢɯ ɡɧɚɱɟɧɢɹɯ ɞɠɨɣɫɬɢɤɚ ɩɨ ɨɫɹɦ Б ɢ В ɪɚɡɦɟɳɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ

ɩɪɨɝɪɚɦɦɵ (ɬɟɦɛɪɵ), ɨɛɨɡɧɚɱɚɟɦɵɟ ɨɛɵɱɧɨ ɤɚɤ A, B, C, D. Ⱦɜɢɝɚɹ ɞɠɨɣɫɬɢɤ

ɜɧɭɬɪɢ ɨɛɨɡɧɚɱɟɧɧɨɣ ɦɚɬɪɢɰɵ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɚɡɥɢɱɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ

ɫɢɝɧɚɥɨɜ ɷɬɢɯ ɬɟɦɛɪɨɜ. Ɇɚɧɢɩɭɥɹɰɢɢ ɞɠɨɣɫɬɢɤɨɦ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ

ɢɧɬɟɪɟɫɧɵɟ ɡɜɭɤɨɜɵɟɷɮɮɟɤɬɵ ɢ ɭɧɢɤɚɥɶɧɵɟ ɬɟɦɛɪɵ. ɉɪɨɝɪɚɦɦɧɨ ɦɨɪɮɢɧɝ

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ LFO ɢɥɢ ɝɟɧɟɪɚɬɨɪɨɜ ɨɝɢɛɚɸɳɢɯ (EG). Д9Ж

6) Ʌɢɧɟɣɧɨ-ɚɪɢɮɦɟɬɢɱɟɫɤɢɣ ɫɢɧɬɟɡ
Ʌɢɧɟɣɧɨ-ɚɪɢɮɦɟɬɢɱɟɫɤɢɣ ɫɢɧɬɟɡ (LТЧОКЫ AЫТЭСЦОЭТМ SвЧЭСОЬТЬ, LA) - ɬɢɩ

ɫɢɧɬɟɡɚ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɢ ɡɜɭɤɚ ɩɭɬɟɦ ɫɨɜɦɟɳɟɧɢɹ

ɫɟɦɩɥɢɪɨɜɚɧɧɨɣ ɚɬɚɤɢ ɫ ɝɟɧɟɪɢɪɭɟɦɨɣ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɶɸ ɫɢɝɧɚɥɚ.

Ȼɟɡɭɫɥɨɜɧɨ, ɤɚɤ ɢ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ ɬɢɩɵ, ɥɢɧɟɣɧɨ-ɚɪɢɮɦɟɬɢɱɟɫɤɢɣ

ɫɢɧɬɟɡ ɹɜɥɹɟɬɫɹ ɝɢɛɪɢɞɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɫɨɜɦɟɳɚɟɬ ɜ ɫɟɛɟ ɞɜɚ ɦɟɬɨɞɚ ɫɢɧɬɟɡɚ ɞɥɹ

ɩɨɥɭɱɟɧɢɹ ɫɥɨɠɧɨɝɨ ɬɟɦɛɪɚ. Д10Ж
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2 ɎɈɇȿɆɕ, ɋɉɈɋɈȻ ɂɏ ɈɉɂɋȺɇɂə ɂ
ȾɂɎɎȿɊȿɇɐɂȺɐɂɂ

2.1 Ɉɫɧɨɜɵ ɪɟɱɟɨɛɪɚɡɨɜɚɧɢɹ

Ɂɜɭɤɢ ɪɟɱɢ ɨɛɪɚɡɭɸɬɫɹ ɪɟɱɟɜɵɦ ɚɩɩɚɪɚɬɨɦ ɱɟɥɨɜɟɤɚ. Ɋɟɱɟɜɨɣ ɚɩɩɚɪɚɬ - ɷɬɨ

ɫɨɜɨɤɭɩɧɨɫɬɶ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɨɪɝɚɧɨɜ ɱɟɥɨɜɟɤɚ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɟɱɢ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɬɞɟɥɨɜ: ɰɟɧɬɪɚɥɶɧɨɝɨ ɢ

ɩɟɪɢɮɟɪɢɱɟɫɤɨɝɨ. ɐɟɧɬɪɚɥɶɧɵɣ ɨɬɞɟɥ - ɷɬɨ ɝɨɥɨɜɧɨɣ ɦɨɡɝ ɫ ɟɝɨ ɤɨɪɨɣ,

ɩɨɞɤɨɪɤɨɜɵɦɢ ɭɡɥɚɦɢ, ɩɪɨɜɨɞɹɳɢɦɢ ɩɭɬɹɦɢ ɢ ɹɞɪɚɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɟɪɜɨɜ.

ɉɟɪɟɮɟɪɢɱɟɫɤɢɣ ɨɬɞɟɥ - ɷɬɨ ɜɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɪɟɱɢ

(ɝɥɨɬɤɚ, ɪɨɬɨɜɚɹ ɩɨɥɨɫɬɶ ɫ ɹɡɵɤɨɦ, ɥёɝɤɢɟ, ɧɨɫɨɜɚɹ ɩɨɥɨɫɬɶ, ɝɭɛɵ, ɡɭɛɵ),

ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɤɨɫɬɢ, ɯɪɹɳɢ, ɦɵɲɰɵ ɢ ɫɜɹɡɨɤɢ, ɚ ɬɚɤɠɟ ɩɟɪɢɮɟɪɢɱɟɫɤɢɟ

ɱɭɜɫɬɜɟɧɧɵɟ ɢ ɞɜɢɝɚɬɟɥɶɧɵɟ ɧɟɪɜɵ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ

ɭɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɣ ɭɤɚɡɚɧɧɵɯ ɨɪɝɚɧɨɜ.

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɬɵ ɪɟɱɟɜɨɝɨ ɚɩɩɚɪɚɬɚ ɡɜɭɤɢ ɪɟɱɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ

ɲɭɦɵ ɢ ɬɨɧɵ: ɬɨɧɵ ɜ ɪɟɱɢ ɜɨɡɧɢɤɚɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɥɟɛɚɧɢɹ ɝɨɥɨɫɨɜɵɯ

ɫɤɥɚɞɨɤ; ɲɭɦɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɟɪɢɨɞɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ

ɜɵɯɨɞɹɳɟɣ ɢɡ ɥёɝɤɢɯ ɫɬɪɭɢ ɜɨɡɞɭɯɚ. Ɍɨɧɚɦɢ ɹɜɥɹɸɬɫɹ ɨɛɵɱɧɨ ɝɥɚɫɧɵɟ; ɩɨɱɬɢ

ɠɟ ɜɫɟ ɝɥɭɯɢɟ ɫɨɝɥɚɫɧɵɟ ɨɬɧɨɫɹɬɫɹ ɤ ɲɭɦɚɦ. Ɂɜɨɧɤɢɟ ɫɨɝɥɚɫɧɵɟ ɨɛɪɚɡɭɸɬɫɹ

ɩɭɬёɦ ɫɥɢɹɧɢɹ ɲɭɦɨɜ ɢ ɬɨɧɨɜ.

Ɂɜɭɤɢ ɪɟɱɢ ɱɟɥɨɜɟɤɚ ɝɟɧɟɪɢɪɭɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɚɪɬɢɤɭɥɹɰɢɨɧɧɵɦ

ɚɩɩɚɪɚɬɨɦ. ȼ ɨɛɳɟɦ ɟɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ

ɜɨɡɛɭɠɞɚɸɳɢɯ ɝɟɧɟɪɚɬɨɪɨɜ ɬɨɧɨɜɨɝɨ ɢ ɛɟɥɨɝɨ ɲɭɦɚ ɢ ɝɪɭɩɩɵ ɮɢɥɶɬɪɨɜ,

ɦɨɞɭɥɹɬɨɪɨɜ ɢ ɤɥɸɱɟɣ (ɪɨɬ, ɧɨɫ, ɹɡɵɤ, ɝɭɛɵ), ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɮɢɥɶɬɪɚɰɢɸ ɢ

ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɨɳɭɳɟɧɢɹ ɡɜɭɤɚ.

Ɋɟɱɟɜɨɣ ɚɩɩɚɪɚɬ ɱɟɥɨɜɟɤɚ ɩɪɢ ɝɟɧɟɪɚɰɢɢ ɪɟɱɢ ɢɫɩɨɥɶɡɭɟɬ ɫɥɟɞɭɸɳɢɟ

ɮɢɡɢɱɟɫɤɢɟ ɩɪɢɧɰɢɩɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɡɜɭɤɨɜ:

- ɝɥɚɫɧɵɣ - ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɝɨɥɨɫɨɜɚɹ ɳɟɥɶ ɝɟɧɟɪɢɪɭɟɬ ɡɜɭɤɨɜɵɟ ɢɦɩɭɥɶɫɵ;
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- ɲɢɩɹɳɢɣ ɫɨɝɥɚɫɧɵɣ - ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɝɨɥɨɫɨɜɚɹ ɳɟɥɶ ɨɬɤɥɸɱɟɧɚ ɢ

ɚɪɬɢɤɭɥɹɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ ɮɨɪɦɢɪɭɟɬ ɲɭɦɨɜɨɣ ɫɢɝɧɚɥ;

- ɫɦɟɲɚɧɧɵɟ ɲɢɩɹɳɟ-ɬɨɧɨɜɵɟ ɡɜɭɤɢ ɬɢɩɚ ДɡЖ ДɠЖ, ɝɞɟ ɨɞɧɨɜɪɟɦɟɧɧɨ

ɩɪɢɫɭɬɫɬɜɭɟɬ ɲɭɦɨɜɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɦɨɞɭɥɢɪɨɜɚɧɧɚɹ ɝɨɥɨɫɨɜɨɣ ɳɟɥɶɸ, ɢɥɢ

ɬɢɩɚ ДɪЖ, ɝɞɟ ɦɨɞɭɥɢɪɭɟɬɫɹ ɬɨɧɨɜɵɣ ɫɢɝɧɚɥ;

- ɫɨɧɨɪɧɵɟ ɡɜɭɤɢ ɬɢɩɚ ДɥЖ ДɦЖ ДɧЖ;

- ɜɡɪɵɜɧɨɣ ɫɨɝɥɚɫɧɵɣ - ɝɟɧɟɪɚɰɢɹ ɡɜɭɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɩɟɪɟɤɪɵɬɢɢ ɩɨɬɨɤɚ

ɜɨɡɞɭɯɚ ɚɪɬɢɤɭɥɹɰɢɨɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɢ ɩɨɫɥɟɞɭɸɳɟɦ ɚɤɭɫɬɢɱɟɫɤɨɦ ɭɞɚɪɟ;

- ɩɚɭɡɚ - ɨɬɫɭɬɫɬɜɢɟ ɡɜɭɤɚ, ɞɥɢɧɚ ɩɚɭɡɵ ɜɥɢɹɟɬ ɧɚ ɨɳɭɳɟɧɢɟ ɫɥɟɞɭɸɳɟɝɨ ɡɚ

ɧɟɣ ɡɜɭɤɚ;

- ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɚɪɬɢɤɭɥɹɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɝɟɧɟɪɚɰɢɢ (ɢɯ ɞɢɧɚɦɢɤɚ)

ɬɚɤɠɟ ɫɨɡɞɚёɬ ɨɳɭɳɟɧɢɟ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɡɜɭɤɚ (ɞɢɮɬɨɧɝɢ);

- ɢɧɬɨɧɚɰɢɹ - ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ.

ɒɭɦɵ ɢ ɬɨɧɵ ɢɫɫɥɟɞɭɸɬɫɹ ɩɨ ɢɯ ɜɵɫɨɬɟ, ɬɟɦɛɪɭ, ɫɢɥɟ ɢ ɦɧɨɝɢɦ ɞɪɭɝɢɦ

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. ȼɚɠɧɟɣɲɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɹɜɥɹɟɬɫɹ ɱɚɫɬɨɬɧɵɣ ɫɨɫɬɚɜ ɡɜɭɤɚ.

ɇɟ ɦɚɥɨɜɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɹɜɥɹɟɬɫɹ ɬɚɤ ɠɟ ɨɫɧɨɜɧɨɣ

ɬɨɧ. ɗɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɢɡɤɨ-ɱɚɫɬɨɬɧɭɸ ɦɨɞɭɥɹɰɢɸ

ɫɢɝɧɚɥɚ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɣ ɥɟɝɤɨ ɢɡɦɟɪɹɸɬɫɹ (ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɱɚɫɬɨɬɚ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɚɡɧɵɯ ɥɸɞɟɣ (ɦɭɠɱɢɧ, ɠɟɧɳɢɧ, ɞɟɬɟɣ) ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ

20 - 400 Ƚɰ). Д11Ж

Ɏɨɧɟɦɚ - ɨɫɧɨɜɧɚɹ ɟɞɢɧɢɰɚ ɡɜɭɤɨɜɨɝɨ ɫɬɪɨɹ ɹɡɵɤɚ. Ɂɜɭɤɨɜɨɣ ɫɨɫɬɚɜ

ɪɚɡɥɢɱɧɵɯ ɹɡɵɤɨɜ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ. ȼ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɧɚɫɱɢɬɵɜɚɸɬ 41

ɮɨɧɟɦɭ, ɢɡ ɧɢɯ 6 ɝɥɚɫɧɵɯ ɢ 35 ɫɨɝɥɚɫɧɵɯ (ɜ ɚɧɝɥɢɣɫɤɨɦ - 20 ɝɥɚɫɧɵɯ ɢ 24

ɫɨɝɥɚɫɧɵɯ, ɜ ɮɪɚɧɰɭɡɫɤɨɦ - 15 ɝɥɚɫɧɵɯ ɢ 20 ɫɨɝɥɚɫɧɵɯ). Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ

ɮɨɧɟɦɚ - ɧɚɢɦɟɧɶɲɚɹ ɹɡɵɤɨɜɚɹ ɟɞɢɧɢɰɚ, ɢɦɟɸɳɚɹ ɫɦɵɫɥɨɪɚɡɥɢɱɢɬɟɥɶɧɨɟ

ɡɧɚɱɟɧɢɟ. ɂɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɮɨɧɟɦ ɫɬɪɨɹɬɫɹ ɫɥɨɜɚ. ɋɦɵɫɥ ɜɵɫɤɚɡɵɜɚɧɢɹ

ɜɵɪɚɠɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɰɟɩɨɱɤɢ ɫɥɨɜ.

ɉɨɞ ɮɨɪɦɚɧɬɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɱɚɫɬɨɬɧɵɟ ɪɟɡɨɧɚɧɫɵ (ɩɨɥɸɫɚ

ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ) ɪɟɱɟɜɨɣ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. ɉɚɪɚɦɟɬɪɵ ɮɨɪɦɚɧɬ
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(ɱɚɫɬɨɬɚ, ɲɢɪɢɧɚ, ɭɪɨɜɟɧɶ) ɨɩɟɪɟɞɟɥɹɸɬɫɹ ɚɤɭɫɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɫɢɫɬɟɦɵ.

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɣ ɩɚɪɚɦɟɬɪ - ɱɚɫɬɨɬɚ ɮɨɪɦɚɧɬɵ, ɬɟɫɧɨ ɫɜɹɡɚɧ ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ

ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɪɟɱɟɜɨɝɨ ɬɪɚɤɬɚ. ɉɨɫɤɨɥɶɤɭ ɜ ɩɪɨɰɟɫɫɟ ɪɟɱɢ ɤɨɧɮɢɝɭɪɚɰɢɹ

ɪɟɱɟɜɨɝɨ ɬɪɚɤɬɚ ɦɟɧɹɟɬɫɹ, ɬɨ ɫɨɨɬɜɟɫɬɜɟɧɧɨ ɦɟɧɹɸɬɫɹ ɮɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ.

Ⱦɥɹ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ ɫɢɧɬɟɡɚ ɪɟɱɢ ɨɛɵɱɧɨ ɧɭɠɧɵ ɞɜɟ - ɱɟɬɵɪɟ

ɮɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ. Ɉɧɢ ɥɟɠɚɬ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 200 (ɩɟɪɜɚɹ ɮɨɪɦɚɧɬɚ ɦɭɠɫɤɨɝɨ

ɝɨɥɨɫɚ) ɞɨ 2000 Ƚɰ (ɬɪɟɬɶɹ ɮɨɪɦɚɧɬɚ ɠɟɧɫɤɨɝɨ ɝɨɥɨɫɚ). Ɍɨɱɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ

ɮɨɪɦɚɧɬɧɵɯ ɱɚɫɬɨɬ ɜ ɡɜɭɤɨɜɨɦ ɫɩɟɤɬɪɟ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɜɭɤ, ɤɨɬɨɪɵɣ ɦɵ

ɢɧɬɟɪɩɪɟɬɢɪɭɟɦ ɤɚɤ ɪɟɱɶ. ɉɪɢɱɟɦ, ɜɫɟ ɮɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ

ɪɟɱɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɧɟɩɪɟɪɵɜɧɨ ɩɟɪɟɦɟɳɚɸɬɫɹ ɜɜɟɪɯ-ɜɧɢɡ ɩɨ ɱɚɫɬɨɬɧɨɦɭ

ɫɩɟɤɬɪɭ ɜ ɫɨɨɬɜɟɬɫɜɢɢ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɢɡɧɨɫɢɦɨɝɨ ɫɥɨɜɚ. ɉɨɷɬɨɦɭ, ɫɥɭɲɚɹ

ɝɨɜɨɪɹɳɟɝɨ ɱɟɥɨɜɟɤɚ, ɜɵ ɫɥɵɲɢɬɟ ɡɜɭɤ ɧɟ ɤɚɤɨɣ-ɥɢɛɨ ɨɞɧɨɣ ɱɚɫɬɨɬɵ, ɚ

ɦɧɨɠɟɫɬɜɨ ɨɛɟɪɬɨɧɨɜ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɮɢɥɶɬɪɚɰɢɢ ɢɦɩɭɥɶɫɨɜ,

ɮɨɪɦɢɪɭɟɦɵɯ ɧɚ ɜɵɯɨɞɟ ɝɨɥɨɫɨɜɨɝɨ ɬɪɚɤɬɚ. Д12Ж

2.2 Ɉɩɢɫɚɧɢɟ ɮɨɧɟɦ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ

Ɂɜɭɤɢ ɪɟɱɢ ɞɟɥɹɬɫɹ ɧɚ ɡɜɨɧɤɢɟ ɢ ɝɥɭɯɢɟ. Ɂɜɨɧɤɢɟ ɡɜɭɤɢ ɨɛɪɚɡɭɸɬɫɹ ɫ

ɭɱɚɫɬɢɟɦ ɝɨɥɨɫɨɜɵɯ ɫɜɹɡɨɤ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɧɚɩɪɹɠɟɧɧɨɦ

ɫɨɫɬɨɹɧɢɢ.

ɉɨɞ ɧɚɩɨɪɨɦ ɜɨɡɞɭɯɚ, ɢɞɭɳɟɝɨ ɢɡ ɥɟɝɤɢɯ, ɨɧɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɪɚɡɞɜɢɝɚɸɬɫɹ,

ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɨɡɞɚɟɬɫɹ ɩɪɟɪɵɜɢɫɬɵɣ ɩɨɬɨɤ ɜɨɡɞɭɯɚ. ɂɦɩɭɥɶɫɵ ɩɨɬɨɤɚ

ɜɨɡɞɭɯɚ, ɫɨɡɞɚɜɚɟɦɵɟ ɝɨɥɨɫɨɜɵɦɢ ɫɜɹɡɤɚɦɢ, ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶɸ ɦɨɝɭɬ

ɫɱɢɬɚɬɶɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɟɪɢɨɞ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ

ɧɚɡɵɜɚɸɬ ɩɟɪɢɨɞɨɦ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɝɨɥɨɫɚ Ɍ0 - ɚ ɨɛɪɚɬɧɭɸ ɜɟɥɢɱɢɧɭ 1/Ɍ0 -

ɱɚɫɬɨɬɨɣ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ. ȿɫɥɢ ɫɜɹɡɤɢ ɬɨɧɤɢɟ ɢ ɫɢɥɶɧɨ ɧɚɩɪɹɠɟɧɵ, ɬɨ ɩɟɪɢɨɞ

ɩɨɥɭɱɚɟɬɫɹ ɤɨɪɨɬɤɢɦ ɢ ɱɚɫɬɨɬɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɜɵɫɨɤɨɣ; ɞɥɹ ɬɨɥɫɬɵɯ, ɫɥɚɛɨ

ɧɚɩɪɹɠɟɧɧɵɯ ɫɜɹɡɨɤ - ɧɢɡɤɨɣ. ɑɚɫɬɨɬɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɥɹ ɜɫɟɯ ɝɨɥɨɫɨɜ ɥɟɠɢɬ ɜ

ɩɪɟɞɟɥɚɯ 20 - 400 Ƚɰ.
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ɉɪɢ ɩɪɨɢɡɧɟɫɟɧɢɢ ɪɟɱɢ ɨɧɚ ɧɟɩɪɟɪɵɜɧɨ ɢɡɦɟɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ

ɭɞɚɪɟɧɢɟɦ, ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ ɡɜɭɤɨɜ ɢ ɫɥɨɜ, ɚ ɬɚɤɠɟ ɫ ɩɪɨɹɜɥɟɧɢɟɦ ɷɦɨɰɢɣ

(ɜɨɩɪɨɫ, ɜɨɫɤɥɢɰɚɧɢɟ, ɭɞɢɜɥɟɧɢɟ ɢ ɬ.ɞ.). ɂɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ

ɧɚɡɵɜɚɟɬɫɹ ɢɧɬɨɧɚɰɢɟɣ. ɍ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ ɫɜɨɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ (ɨɛɵɱɧɨ ɨɧ ɛɵɜɚɟɬ ɧɟɦɧɨɝɢɦ ɛɨɥɟɟ ɨɤɬɚɜɵ) ɢ ɫɜɨɹ ɢɧɬɨɧɚɰɢɹ.

ɉɨɫɥɟɞɧɹɹ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɭɡɧɚɜɚɧɢɹ ɝɨɜɨɪɹɳɟɝɨ. Д13Ж

ɂɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɤɜɚɡɢ-

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɞɪɭɝɢɯ ɮɨɪɦɚɧɬ ɮɨɧɟɦɵ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ

ɪɢɫɭɧɤɟ 2.1.

Ɋɢɫɭɧɨɤ 2.1 - ɋɩɟɤɪɨɝɪɚɦɦɚ ɮɨɧɟɦɵ «ɧɟɬ»

ɇɚ ɫɩɟɤɬɪɨɝɪɚɦɦɟ ɨɬɱɟɬɥɢɜɨ ɜɢɞɧɵ ɧɟɫɤɨɥɶɤɨ ɮɨɪɦɚɧɬ, ɞɢɧɚɦɢɤɚ

ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɤɨɬɨɪɵɯ ɫɯɨɠɚ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɢɫɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɮɨɪɦɚɧɬ

ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɡɜɭɱɚɧɢɹ ɮɨɧɟɦɵ, ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɫɢɧɬɟɡɚ

ɡɜɭɤɨɜ ɪɟɱɢ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɟɫɬɟɫɬɜɟɧɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ.

Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɮɨɪɦɚɧɬ, ɚ ɢɦɟɧɧɨ ɱɚɫɬɨɬɵ,
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ɚɦɩɥɢɬɭɞɵ ɢ ɮɚɡɵ, ɦɨɠɧɨ ɜɡɹɬɶ ɡɚ ɨɫɧɨɜɭ ɨɞɢɧ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ

ɨɰɟɧɢɜɚɧɢɹ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ.

Ɉɰɟɧɢɜɚɧɢɟ ɩɟɪɢɨɞɚ (ɢɥɢ ɱɚɫɬɨɬɵ) ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ (ɑɈɌ) ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ

ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɡɚɞɚɱ ɜ ɨɛɪɚɛɨɬɤɟ ɪɟɱɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ

ɢɡɦɟɪɟɧɢɟɦ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ, ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫɚɦɵɟ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɦɟɬɨɞɵ.

ȼ ɚɦɩɥɢɬɭɞɧɨɦ ɦɟɬɨɞɟ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɦ ɭɱɚɫɬɤɟ ɜɨɤɚɥɢɡɨɜɚɧɧɨɝɨ ɡɜɭɤɚ

ɩɪɢ ɦɚɥɨɦ ɭɪɨɜɧɟ ɲɭɦɨɜ ɮɨɪɦɚ ɪɟɱɟɜɨɝɨ ɤɨɥɟɛɚɧɢɹ ɩɨɱɬɢ ɬɨɱɧɨ ɩɨɜɬɨɪɹɟɬɫɹ

ɧɚ ɤɚɠɞɨɦ ɨɱɟɪɟɞɧɨɦ ɩɟɪɢɨɞɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɥɨɛɚɥɶɧɵɦɢ

ɦɚɤɫɢɦɭɦɚɦɢ (ɦɚɤɫɢɦɭɦɚɦɢ ɦɚɤɫɢɦɨɪɭɦɚɦɢ) ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɦɨɠɧɨ

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦ ɩɟɪɢɨɞɭ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ. Ɉɫɧɨɜɧɚɹ ɬɪɭɞɧɨɫɬɶ

ɚɥɝɨɪɢɬɦɨɜ ɚɦɩɥɢɬɭɞɧɨɣ ɫɟɥɟɤɰɢɢ ɫɨɫɬɨɢɬ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɚɜɥɟɧɢɹ

ɥɨɤɚɥɶɧɵɯ ɥɨɠɧɵɯ ɦɚɤɫɢɦɭɦɨɜ. ɗɬɨɝɨ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɡɚ ɫɱёɬ ɩɨɜɵɲɟɧɢɹ

ɩɨɪɨɝɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɫɯɟɦɟ ɩɨɢɫɤɚ ɦɚɤɫɢɦɭɦɨɜ. Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɩɭɫɤɚ ɢɫɬɢɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɤɚɤ

ɩɪɨɩɭɫɤ, ɬɚɤ ɢ ɩɨɬɟɪɹ ɦɚɤɫɢɦɭɦɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ ɢɫɤɚɠɟɧɢɹɦ

ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ ɡɜɭɤɚ. ɉɨɜɵɫɢɬɶ ɧɚɞёɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɨɫɧɨɜɧɨɝɨ

ɬɨɧɚ ɦɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɞɨɛɚɜɢɜ ɜɬɨɪɨɣ ɤɚɧɚɥ ɚɦɩɥɢɬɭɞɧɨɣ ɫɟɥɟɤɰɢɢ,

ɜɵɞɟɥɹɸɳɢɣ ɩɨɥɨɠɟɧɢɟ ɦɢɧɢɦɭɦɨɜ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ. Ƚɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ

ɭɫɬɪɨɣɫɬɜ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɹɜɥɹɟɬɫɹ ɱɪɟɡɜɵɱɚɣɧɚɹ ɩɪɨɫɬɨɬɚ ɪɟɚɥɢɡɚɰɢɢ.

Ɉɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ: ɧɢɡɤɚɹ ɬɨɱɧɨɫɬɶ ɢ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ (ɞɚɠɟ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɦ ɭɪɨɜɧɟ ɲɭɦɨɜ).

Ʉɨɪɪɟɥɹɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɨɝɨ

ɫɢɝɧɚɥɚ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɨɰɟɧɤɟ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɩɟɪɢɨɞɚ ɩɭɥɶɫɚɰɢɣ

ɤɜɚɡɢɩɟɪɢɨɞɢɱɟɫɤɨɣ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ (ɢɥɢ, ɜ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ,

ɜɵɱɢɫɥɟɧɢɢ ɩɟɪɜɨɝɨ ɝɥɨɛɚɥɶɧɨɝɨ ɦɚɤɫɢɦɭɦɚ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ).

ɑɚɫɬɨɬɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ П1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ:
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ɝɞɟ ПН - ɱɚɫɬɨɬɚ ɞɢɫɤɪɟɬɢɡɚɰɢɢ; 1pN - ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɨɬɫɱёɬɨɜ

ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ, ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɩɭɥɶɫɚɰɢɢ ɩɨɜɬɨɪɹɸɬɫɹ; p - ɱɢɫɥɨ

ɝɥɨɛɚɥɶɧɵɯ ɦɚɤɫɢɦɭɦɨɜ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ, ɜɡɹɬɵɯ ɞɥɹ ɭɫɪɟɞɧёɧɧɨɣ

ɨɰɟɧɤɢ 1pN .

ȼ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ, ɨɫɧɨɜɚɧɧɨɦ ɧɚ ɩɨɢɫɤɟ ɩɟɪɜɨɝɨ ɝɥɨɛɚɥɶɧɨɝɨ ɦɚɤɫɢɦɭɦɚ,

ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɩɨɞɯɨɞ. ɉɭɫɬɶ ɪɟɱɟɜɨɣ ɫɢɝɧɚɥ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬɫɱёɬɨɜ. Ⱦɥɹ ɜɨɤɚɥɢɡɨɜɚɧɧɵɯ ɡɜɭɤɨɜ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ

ɜɪɟɦɟɧɧɨɣ ɜɢɞ ɪɟɱɟɜɨɝɨ ɤɨɥɟɛɚɧɢɹ ɩɨɱɬɢ ɬɨɱɧɨ ɩɨɜɬɨɪɹɟɬɫɹ ɧɚ ɤɚɠɞɨɦ

ɨɱɟɪɟɞɧɨɦ ɩɟɪɢɨɞɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ ɩɟɪɢɨɞɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ

T = 1/П1, ɜɵɪɚɠɟɧɧɨɣ ɜ ɱɢɫɥɟ ɨɬɫɱёɬɨɜ, ɜɵɛɢɪɚɸɬ ɡɧɚɱɟɧɢɟ, ɦɢɧɢɦɢɡɢɪɭɸɳɟɟ

ɰɟɥɟɜɭɸ ɮɭɧɤɰɢɸ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ ɪɚɡɧɨɫɬɟɣ ɦɟɠɞɭ

ɨɬɫɱёɬɚɦɢ ɫɢɝɧɚɥɚ ɢ ɨɬɫɱёɬɚɦɢ ɫɢɝɧɚɥɚ, ɫɦɟɳёɧɧɵɦɢ ɧɚ ɧɟɤɨɬɨɪɨɟ ɱɢɫɥɨ

ɨɬɫɱёɬɨɜ. ȿɫɥɢ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɷɧɟɪɝɢɹ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɧɟ ɦɟɧɹɟɬɫɹ ɧɚ

ɭɱɚɫɬɤɟ ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɨɫɬɢ, ɬɨ ɨɰɟɧɤɚ ɩɟɪɢɨɞɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɨɥɠɧɚ

ɦɚɤɫɢɦɢɡɢɪɨɜɚɬɶ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɮɭɧɤɰɢɸ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ

ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɨɫɧɨɜɧɨɝɨ

ɬɨɧɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɚɦɢ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ

ɡɧɚɱɢɬɟɥɶɧɭɸ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɥɨɠɧɨɫɬɶ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. ɋɭɳɟɫɬɜɭɸɬ ɟɝɨ

ɦɨɞɢɮɢɤɚɰɢɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɜɵɱɢɫɥɟɧɢɢ ɜɡɚɢɦɧɨɣ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ

ɫ ɩɨɞɨɛɪɚɧɧɨɣ ɮɭɧɤɰɢɟɣ, ɤɨɬɨɪɚɹ ɤɥɢɩɩɢɪɭɟɬ ɪɟɱɟɜɨɣ ɫɢɝɧɚɥ ɧɚ ɬɪɢ ɭɪɨɜɧɹ д–

1, 0, 1ж (ɬɪёɯɭɪɨɜɧɟɜɵɣ ɨɝɪɚɧɢɱɢɬɟɥɶ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɭɩɪɨɫɬɢɬɶ

ɚɥɝɨɪɢɬɦ, ɫɞɟɥɚɜ ɟɝɨ ɩɪɢɝɨɞɧɵɦ ɞɥɹ ɚɩɩɚɪɚɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ, ɬɨɝɞɚ

ɜɵɱɢɫɥɢɬɟɥɶ ɜɡɚɢɦɧɨɣ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɛɟɡ

ɭɦɧɨɠɢɬɟɥɹ. Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɰɟɧɢɜɚɧɢɹ ɩɟɪɢɨɞɚ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɢɦɟɸɬ ɨɛɳɢɣ ɧɟɞɨɫɬɚɬɨɤ: ɧɟɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ

ɪɟɱɟɜɨɣ ɫɢɝɧɚɥ ɦɨɞɭɥɢɪɨɜɚɧ ɩɨ ɚɦɩɥɢɬɭɞɟ. ɗɧɟɪɝɢɹ ɠɟ ɪɟɚɥɶɧɨɣ, ɬ.ɟ.

ɷɦɨɰɢɨɧɚɥɶɧɨ ɨɤɪɚɲɟɧɧɨɣ ɪɟɱɢ ɢɡɦɟɧɹɟɬɫɹ ɞɚɠɟ ɧɚ ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɵɯ
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ɭɱɚɫɬɤɚɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɞɧɨɣ ɮɨɧɟɦɟ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧɹɟɬɫɹ

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ, ɜ ɤɨɬɨɪɨɣ ɫɦɟɳёɧɧɵɟ ɨɬɫɱёɬɵ ɫɢɝɧɚɥɚ

ɭɦɧɨɠɚɸɬɫɹ ɧɚ ɧɟɤɨɬɨɪɵɣ ɩɚɪɚɦɟɬɪ, ɢɦɟɸɳɢɣ ɫɦɵɫɥ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɢɥɟɧɢɹ.

Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɭɸ ɨɰɟɧɤɭ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ, ɤɨɬɨɪɚɹ

ɩɥɚɜɧɨ ɦɟɧɹɟɬɫɹ ɜɨ ɜɪɟɦɟɧɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɝɨɥɨɫɚ. ɉɨɷɬɨɦɭ

ɞɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɬɚɧɞɚɪɬɟ G.723, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɟɦ ɫɩɨɫɨɛ

ɫɠɚɬɢɹ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɜɢɞɟɨɤɨɧɮɟɪɟɧɰɢɣ.

ɋɩɟɤɬɪɚɥɶɧɵɣ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ ɩɪɢ ɜɨɤɚɥɢɡɨɜɚɧɧɨɦ

ɜɨɡɛɭɠɞɟɧɢɢ ɪɟɱɟɜɨɝɨ ɬɪɚɤɬɚ ɜ ɫɩɟɤɬɪɟ ɫɢɝɧɚɥɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɢɤɢ ɧɚ ɱɚɫɬɨɬɚɯ,

ɤɪɚɬɧɵɯ ɱɚɫɬɨɬɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ. ȿɫɥɢ ɩɨɫɬɪɨɢɬɶ ɞɢɫɤɪɟɬɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ

Ɏɭɪɶɟ ɫ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɦ ɲɚɝɨɦ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɩɨ ɱɚɫɬɨɬɟ, ɬɨ ɦɨɠɧɨ

ɩɨɩɵɬɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɱɚɫɬɨɬɭ,

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɷɧɟɪɝɢɢ ɫɩɟɤɬɪɚ. ɉɨɢɫɤ

ɦɚɤɫɢɦɭɦɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɢɧɬɟɪɜɚɥɟ 20 - 400 Ƚɰ. Ɉɞɧɚɤɨ ɱɚɫɬɨ

ɜɨɡɧɢɤɚɟɬ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɜ ɭɤɚɡɚɧɧɨɣ ɩɨɥɨɫɟ ɥɟɠɢɬ ɢ ɜɬɨɪɚɹ ɝɚɪɦɨɧɢɤɚ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ, ɢɧɨɝɞɚ ɞɚɠɟ ɫ ɛɨɥɶɲɟɣ ɷɧɟɪɝɢɟɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɧɚ ɛɭɞɟɬ

ɨɲɢɛɨɱɧɨ ɩɪɢɧɹɬɚ ɡɚ ɨɰɟɧɤɭ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɷɬɨɝɨ, ɨɛɵɱɧɨ

ɢɳɭɬ ɦɚɤɫɢɦɭɦ ɧɟ ɫɩɟɤɬɪɚ, ɚ ɧɟɤɨɬɨɪɨɣ ɧɟɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ ɨɬ ɫɩɟɤɬɪɚ. ɗɬɚ

ɮɭɧɤɰɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ ɫɠɚɬɵɯ ɩɨ ɱɚɫɬɨɬɟ ɜ

ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɥɨɝɚɪɢɮɦɨɜ ɫɩɟɤɬɪɚ ɦɨɳɧɨɫɬɢ. ɋɭɬɶ ɢɞɟɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɞɥɹ

ɢɫɬɢɧɧɨɣ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɜɬɨɪɚɹ ɝɚɪɦɨɧɢɤɚ ɜɬɨɪɨɝɨ ɫɥɚɝɚɟɦɨɝɨ

ɫɥɨɠɢɬɫɹ ɫ ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɨɣ ɩɟɪɜɨɝɨ ɫɥɚɝɚɟɦɨɝɨ ɢ ɭɫɢɥɢɬ ɟё. Ⱥɧɚɥɨɝɢɱɧɨ ɞɥɹ

ɬɪɟɬɶɟɝɨ ɫɥɚɝɚɟɦɨɝɨ ɢ ɬ. ɞ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɜɨɤɚɥɢɡɨɜɚɧɧɨɝɨ ɡɜɭɤɚ ɛɭɞɟɬ ɢɦɟɬɶ

ɦɟɫɬɨ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɣ ɩɢɤ ɮɭɧɤɰɢɢ (ɨɬ ɫɩɟɤɬɪɚ) ɧɚ ɱɚɫɬɨɬɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ, ɚ

ɞɥɹ ɧɟɜɨɤɚɥɢɡɨɜɚɧɧɨɝɨ ɡɜɭɤɚ ɫɭɦɦɢɪɨɜɚɧɢɟ ɛɭɞɟɬ ɢɦɟɬɶ ɯɚɨɬɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ.

Ɂɚɦɟɬɢɦ, ɱɬɨ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɰɟɧɤɚ ɡɧɚɱɟɧɢɣ ɫɩɟɤɬɪɚ ɹɜɥɹɟɬɫɹ

ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɣ ɢ ɦɨɠɟɬ ɢɦɟɬɶ ɛɨɥɶɲɢɟ ɩɨɝɪɟɲɧɨɫɬɢ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ

ɨɲɢɛɤɢ ɨɰɟɧɤɢ ɫɩɟɤɬɪɚɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɧɚɩɪɢɦɟɪ, ɧɨɪɦɢɪɨɜɚɧɧɨɣ

ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɦɨɳɧɨɫɬɢ (ɬɚɤɠɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɞɢɫɤɪɟɬɧɨɟ



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

1611070006.11.03.02.369.ɉЗВКɊ

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ, ɢɥɢ ɛɵɫɬɪɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ), ɩɪɢɦɟɧɹɸɬ

ɦɟɬɨɞɢɤɭ ɫɩɟɤɬɪɚɥɶɧɵɯ ɨɤɨɧ. ȼɵɛɨɪ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɨɤɧɚ (ɜɟɫɨɜɨɣ ɮɭɧɤɰɢɢ)

ɩɪɢ ɚɧɚɥɢɡɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɩɪɨɦɢɫɫɚ ɦɟɠɞɭ ɪɚɡɪɟɲɚɸɳɢɦɢ

ɫɩɨɫɨɛɧɨɫɬɹɦɢ ɩɨ ɱɚɫɬɨɬɟ ɢ ɜɨ ɜɪɟɦɟɧɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ

ɫɩɟɤɬɪɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɩɪɢɦɟɧɟɧɢɟ ɧɟɥɢɧɟɣɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɩɟɤɬɪɚ ɢ

ɨɤɨɧ ɦɨɠɟɬ ɜɧɨɫɢɬɶ ɛɨɥɶɲɢɟ ɫɦɟɳɟɧɢɹ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɯɭɞɲɚɟɬ ɬɨɱɧɨɫɬɶ

ɨɰɟɧɤɢ.

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɵɣ ɪɚɡɜɢɜɚɸɳɢɣɫɹ ɦɟɬɨɞ ɨɰɟɧɤɢ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ

ɬɨɧɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɨɫɧɨɜɟ ɜɟɣɜɥɟɬ - ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɛɚɡɢɪɭɟɬɫɹ ɧɚ

ɩɪɢɦɟɧɟɧɢɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢɥɢ ɞɢɫɤɪɟɬɧɨɝɨ ɜɟɣɜɥɟɬ - ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ɋɥɟɞɭɟɬ

ɨɬɦɟɬɢɬɶ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɫɬɨɪɨɧɭ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ: ɞɥɹ ɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ

ɷɬɚɥɨɧɧɨɝɨ ɱɟɬɵɪёɯɝɚɪ-ɦɨɧɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ

ɨɰɟɧɤɢ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɢ ɮɨɪɦɚɧɬɧɵɯ ɱɚɫɬɨɬ ɦɟɬɨɞɨɦ ɜɟɣɜɥɟɬ-

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɥɚ 0,38%. ɇɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ:

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɨɤɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɨɞ ɤɚɠɞɭɸ ɨɰɟɧɢɜɚɟɦɭɸ

ɱɚɫɬɨɬɭ; ɫɥɨɠɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɚ; ɛɨɥɶɲɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ

ɡɚɬɪɚɬɵ.

Ɇɟɬɨɞ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɧɚ ɨɫɧɨɜɟ ɤɟɩɫɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ
ɫɨɫɬɨɢɬ ɜ ɜɵɱɢɫɥɟɧɢɢ ɢ ɚɧɚɥɢɡɟ ɤɟɩɫɬɪɚ - ɨɛɪɚɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ

ɥɨɝɚɪɢɮɦɚ ɫɩɟɤɬɪɚ ɦɨɳɧɨɫɬɢ ɫɢɝɧɚɥɚ. Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɦɟɬɨɞ ɢɦɟɟɬ ɪɹɞ

ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɬɚɤɢɯ ɤɚɤ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɦɟɬɨɞɢɤɢ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɪɨɝɚ ɞɥɹ ɨɰɟɧɤɢ ɩɟɪɢɨɞɚ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɜ ɨɛɥɚɫɬɢ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ; ɪɚɛɨɬɚ ɜ ɧɟɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ

ɜɪɟɦɟɧɢ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɨɤɨɧ ɢ ɨɩɟɪɚɰɢɣ ɫɝɥɚɠɢɜɚɧɢɹ;

ɧɢɡɤɚɹ ɬɨɱɧɨɫɬɶ ɨɰɟɧɤɢ ɩɪɢ ɫɢɥɶɧɨɣ ɭɡɤɨɩɨɥɨɫɧɨɫɬɢ ɝɚɪɦɨɧɢɤɢ ɨɫɧɨɜɧɨɝɨ

ɬɨɧɚ.

ɋɪɟɞɢ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɧɚ ɨɫɧɨɜɟ ɥɢɧɟɣɧɨɝɨ ɩɪɟɞɫɤɚɡɚɧɢɹ ɨɛɵɱɧɨ

ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞ ɨɛɪɚɬɧɨɣ ɮɢɥɶɬɪɚɰɢɢ (ɨɛɪɚɬɧɵɣ ɥɢɧɟɣɧɵɣ ɮɢɥɶɬɪ). ɉɪɢ

ɩɪɢɛɥɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɩɨɜɬɨɪɟɧɢɹ ɜ ɨɛɪɚɬɧɨɦ ɮɢɥɶɬɪɟ ɤ ɱɚɫɬɨɬɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ
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ɩɪɨɢɫɯɨɞɢɬ ɜɫё ɛɨɥɟɟ ɢ ɛɨɥɟɟ ɫɢɥɶɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɫɩɟɤɬɪɚ. Ɉɞɧɚ ɢɡ

ɬɪɭɞɧɨɫɬɟɣ - ɷɬɨ ɩɨɫɬɨɹɧɧɵɣ ɪɚɫɱёɬ ɫɩɟɤɬɪɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɩɪɢ ɩɨɞɫɬɪɨɣɤɟ

ɱɚɫɬɨɬɵ ɩɨɜɬɨɪɟɧɢɹ ɜ ɨɛɪɚɬɧɨɦ ɮɢɥɶɬɪɟ. Ɇɟɬɨɞ ɞɚёɬ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ

ɨɰɟɧɤɢ, ɩɨɤɚ ɫɩɟɤɬɪ ɜɵɪɚɜɧɢɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ, ɨɞɧɚɤɨ ɡɞɟɫɶ ɫɬɨɢɬ

ɧɨɜɚɹ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɫɩɟɤɬɪɚ ɩɨɫɥɟ ɨɛɪɚɬɧɨɣ

ɮɢɥɶɬɪɚɰɢɢ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɱɚɫɬɨɬɚɯ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɜɵɲɟ

200 Ƚɰ ɞɚɧɧɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ ɩɪɢɜɨɞɢɬ ɤ ɩɥɨɯɢɦ ɪɟɡɭɥɶɬɚɬɚɦ. Д14Ж

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɚɥɝɨɪɢɬɦɚ ɨɰɟɧɢɜɚɧɢɹ ɞɢɧɚɦɢɤɢ

ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɚɧɬ, ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɚɦɩɥɢɬɭɞɧɵɣ ɢ ɫɩɟɤɬɪɚɥɶɧɵɣ ɦɟɬɨɞɵ.
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3 ɊȺɁɊȺȻɈɌɄȺ ȺɅȽɈɊɂɌɆȺ ɈɐȿɇɂȼȺɇɂə
ȾɂɇȺɆɂɄɂ ɂɁɆȿɇȿɇɂə ɎɈɊɆȺɇɌ

3.1 ɉɨɞɝɨɬɨɜɤɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɮɨɪɦɚɧɬ

(ɱɚɫɬɨɬɵ, ɚɦɩɥɢɬɭɞɵ, ɮɚɡɵ) ɜ ɮɨɧɟɦɚɯ ɪɟɱɟɜɵɯ ɫɢɝɧɚɥɨɜ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ

ɚɥɝɨɪɢɬɦ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɪɟɱɟɜɵɯ ɫɢɝɧɚɥɨɜ. Ⱥɥɝɨɪɢɬɦ ɫɨɫɬɨɢɬ

ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɷɬɚɩɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɬɨɪɵɯ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ

ɜɪɟɦɟɧɧɵɯ ɨɬɪɟɡɤɚɯ ɜɵɛɢɪɚɸɬɫɹ ɢɧɮɨɪɦɚɬɢɜɧɵɟ ɭɱɚɫɬɤɢ ɡɜɭɤɚ, ɚ ɫɩɟɤɬɪ

ɫɢɝɧɚɥɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɧɟɤɨɬɨɪɵɦ ɞɢɚɩɚɡɨɧɨɦ ɱɚɫɬɨɬ, ɤɨɬɨɪɵɣ ɩɨɞɥɟɠɢɬ

ɨɩɢɫɚɧɢɸ.

ɗɬɚɩɵ ɚɥɝɨɪɢɬɦɚ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɚ:

- ɪɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ ɨɬɪɟɡɤɢ;

- ɮɢɥɶɬɪɚɰɢɹ;

- ɜɵɞɟɥɟɧɢɟ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɭɱɚɫɬɤɨɜ;

- ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ.

Эɬɚɩ 1. Ɋɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ ɨɬɪɟɡɤɢ

ɂɫɯɨɞɧɵɣ ɫɢɝɧɚɥ, ɞɥɢɧɨɣ L ɨɬɫɱɟɬɨɜ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɪɚɜɧɵɟ ɨɬɪɟɡɤɢ

ɞɥɢɧɨɣ N.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɢɫɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɢɜɟɞɟɧ ɫɢɝɧɚɥ

“ɧɟɬ” ɞɥɢɧɨɣ L = 56000 ɨɬɫɱёɬɨɜ.

ɋɢɝɧɚɥ “ɧɟɬ” ɛɵɥ ɪɚɡɞɟɥɟɧ ɧɚ Ф = ДL/NЖ = 7 ɨɬɪɟɡɤɨɜ ɞɥɢɬɟɥɶɧɨɫɬɶɸ N =

8000 ɨɬɫɱёɬɨɜ (ɪɢɫɭɧɨɤ 3.2). Ɂɞɟɫɶ ɤɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ ɨɡɧɚɱɚɸɬ ɨɤɪɭɝɥɟɧɢɟ ɞɨ

ɰɟɥɨɝɨ.

ɇɚ ɤɚɠɞɨɦ ɢɡ ɨɬɪɟɡɤɨɜ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɮɨɪɦɚɧɬ,

ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɬɪɟɡɤɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɚ ɢɡ ɫɨɨɛɪɚɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨɣ

ɬɨɱɧɨɫɬɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ, ɚ ɬɚɤ ɠɟ ɢɫɯɨɞɹ ɢɡ ɟɫɬɟɫɬɜɟɧɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ
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ɡɜɭɤɨɜ ɪɟɱɢ.

Ɋɢɫɭɧɨɤ 3.1 - ɂɫɯɨɞɧɵɣ ɫɢɝɧɚɥ “ɧɟɬ” ɞɥɢɧɨɣ L = 56000 ɨɬɫɱёɬɨɜ

Ɋɢɫɭɧɨɤ 3.2 - Ɋɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ Ф = 7 ɨɬɪɟɡɤɢ



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

2011070006.11.03.02.369.ɉЗВКɊ

Эɬɚɩ 2. Фɢɥɶɬɪɚɰɢɹ

Ɏɢɥɶɬɪɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɨɫɨɜɵɦ ɮɢɥɶɬɪɨɦ ɫ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ

ɪɚɜɧɨɣ ɜɵɛɪɚɧɧɨɦɭ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɚɩɚɡɨɧɭ. ɇɚɩɪɢɦɟɪ ɞɥɹ ɨɰɟɧɢɜɚɧɢɹ

ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɚɩɚɡɨɧ ɫɨɫɬɚɜɥɹɟɬ 20 - 400 Ƚɰ.

ɉɪɢ ɷɬɨɦ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɨɫɨɜɨɝɨ Ʉɂɏ-ɮɢɥɶɬɪɚ,

ɨɩɪɟɞɟɥɟɧɵ ɷɦɩɢɪɢɱɟɫɤɢ:

- ɞɥɢɧɚ ɢɦɩɭɥɶɫɧɨɣ ɯɚɪɚɤɬɢɪɢɫɬɢɤɢ ɮɢɥɶɬɪɚ ХО = 512;

- ɩɟɪɟɯɨɞɧɚɹ ɩɨɥɨɫɚ ɮɢɥɶɬɪɚ М = 0.0025;

- ɧɢɠɧɹɹ ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɱɚɫɬɨɬɚ ɫɪɟɡɚ ɮɢɥɶɬɪɚ Я1 = 0.005;

- ɜɟɪɯɧɹɹ ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɱɚɫɬɨɬɚ ɫɪɟɡɚ ɮɢɥɶɬɪɚ Я2 = 0.100.

ɇɚ ɪɢɫɭɧɤɟ 3.3 ɩɨɤɚɡɚɧɵ Ⱥɑɏ ɢ Ɏɑɏ ɮɢɥɶɬɪɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ.

Ɋɢɫɭɧɨɤ 3.3 - Ⱥɑɏ ɢ Ɏɑɏ ɮɢɥɶɬɪɚ

ɇɚ ɪɢɫɭɧɤɟ 3.4 ɩɨɤɚɡɚɧɵ ɨɬɪɟɡɤɢ ɫɢɝɧɚɥɚ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ

ɮɢɥɶɬɪɚɰɢɢ.
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Ɋɢɫɭɧɨɤ 3.4 - Ɉɬɪɟɡɤɢ ɫɢɝɧɚɥɚ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɢɥɶɬɪɚɰɢɢ

Эɬɚɩ 3. Вɵɞɟɥɟɧɢɟ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɭɱɚɫɬɤɨɜ

Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɜ ɪɚɡɞɟɥɟ 1, ɨɫɧɨɜɧɨɣ ɬɨɧ ɩɪɨɹɜɥɹɟɬɫɹ ɧɚ

ɜɨɤɚɥɢɡɨɜɚɧɧɵɯ ɭɱɚɫɬɤɚɯ ɪɟɱɢ. ɇɨ ɧɚ ɩɪɨɢɡɜɨɥɶɧɨ ɜɵɛɪɚɧɧɨɦ ɨɬɪɟɡɤɟ ɪɟɱɟɜɨɝɨ

ɫɢɝɧɚɥɚ, ɞɚɠɟ ɡɧɚɱɢɬɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ, ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɤɚɤ

ɧɟɜɨɤɚɥɢɡɨɜɚɧɧɵɟ ɡɜɭɤɢ, ɬɚɤ ɢ ɩɚɭɡɵ. ɗɬɢ ɱɚɫɬɢ ɡɜɭɤɚ ɜɧɨɫɹɬ ɨɩɪɟɞɟɥɟɧɧɵɟ

ɩɨɝɪɟɲɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɢɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɤɥɸɱɢɬɶ ɢɡ ɚɧɚɥɢɡɚ.

ɇɟɜɨɤɚɥɢɡɨɜɚɧɧɵɟ ɡɜɭɤɢ ɢ ɩɚɭɡɵ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɜɨɤɚɥɢɡɨɜɚɧɧɵɯ ɡɜɭɤɨɜ ɜ

ɬɨɦ ɱɢɫɥɟ ɢ ɬɟɦ, ɱɬɨ ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɣ ɪɚɡɦɚɯ, ɩɨɷɬɨɦɭ ɞɥɹ

ɜɵɞɟɥɟɧɢɹ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɜɨɤɚɥɢɡɨɜɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ

ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ɬɟɯɧɨɥɨɝɢɢ VAD. Ɍɨ ɟɫɬɶ, ɫ ɩɨɦɨɳɶɸ

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɪɨɝɚ, ɜɵɞɟɥɹɸɬɫɹ ɭɱɚɫɬɤɢ, ɟɝɨ ɩɪɟɜɵɲɚɸɳɢɟ, ɚ ɨɫɬɚɥɶɧɵɟ

ɨɬɫɱɟɬɵ ɫɢɝɧɚɥɚ ɩɪɢɪɚɜɧɢɜɚɸɬɫɹ ɤ ɧɭɥɸ.

ȼ ɪɚɛɨɬɟ ɛɵɥ ɷɦɩɢɪɢɱɟɫɤɢɦ ɩɭɬɟɦ ɜɵɛɪɚɧ ɩɨɪɨɝ ɇ = 0.9*ɏЦКб, ɝɞɟ ɏЦКб

- ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɧɚ ɨɬɪɟɡɤɟ ɫɢɝɧɚɥɚ.

ɇɚ ɪɢɫɭɧɤɟ 3.5 ɩɨɤɚɡɚɧ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɜɵɞɟɥɟɧɢɹ
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ɜɨɤɚɥɢɡɨɜɚɧɧɵɯ ɡɜɭɤɨɜ ɧɚ ɨɬɪɟɡɤɚɯ ɞɥɢɬɟɥɶɧɨɫɬɶɸ N.

Ɋɢɫɭɧɨɤ 3.5 - ȼɵɞɟɥɟɧɢɟ ɜɨɤɚɥɢɡɨɜɚɧɧɵɯ ɡɜɭɤɨɜ

Ⱦɚɥɟɟ, ɭɱɚɫɬɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɨɤɚɥɢɡɨɜɚɧɧɵɦ ɡɜɭɤɚɦ, ɡɚɩɢɫɵɜɚɸɬɫɹ

ɜ ɨɬɞɟɥɶɧɵɣ ɦɚɫɫɢɜ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ. Ȼɵɥɨ ɩɪɢɧɹɬɨ, ɱɬɨ ɞɥɢɬɟɥɶɧɨɫɬɶ

NЦ = 256 ɨɬɫɱёɬɨɜ ɞɨɫɬɚɬɨɱɧɚ. ɉɪɢɦɟɪ ɩɨɥɭɱɟɧɧɵɯ ɡɜɭɤɨɜ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ

3.6.
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Ɋɢɫɭɧɨɤ 3.6 - ȼɵɞɟɧɟɧɢɟ ɨɬɪɟɡɤɚ ɪɚɡɦɟɪɨɦ 256 ɨɬɫɱёɬɨɜ

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɫɪɚɜɧɟɧɢɹ ɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ, ɫɢɝɧɚɥɵ ɧɨɪɦɢɪɭɸɬɫɹ ɤ

ɟɞɢɧɢɰɟ (ɪɢɫɭɧɨɤ 3.7).

Ɋɢɫɭɧɨɤ 3.7 - ɇɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɚ
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ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ

ɚɦɩɥɢɬɭɞɧɨɝɨ ɦɟɬɨɞɚ ɨɰɟɧɢɜɚɧɢɹ ɩɟɪɢɨɞɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ.

Эɬɚɩ 4. ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ,

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɱɚɫɬɨɬɧɵɣ ɚɧɚɥɢɡ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ȾɉɎ.

ɇɚ ɪɢɫɭɧɤɟ 3.8 ɩɨɤɚɡɚɧ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ.

Ɋɢɫɭɧɨɤ 3.8 - ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɷɬɚɩɨɜ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ

ɩɨɥɭɱɟɧɵ ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɨ ɱɚɫɬɨɬɟ ɫɩɟɤɬɪ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɭɱɚɫɬɤɨɜ ɪɟɱɟɜɵɯ

ɫɢɝɧɚɥɨɜ.

3.2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɚɧɬ ɪɟɱɟɜɨɝɨ
ɫɢɝɧɚɥɚ

ȼ ɞɚɧɧɨɦ ɩɚɪɚɝɪɚɮɟ ɦɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɩɪɢɦɟɪɟ
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ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ

ɩɨɜɟɞɟɧɢɟ ɮɨɪɦɚɧɬ ɜ ɥɸɛɨɦ ɜɵɛɪɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ.

ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɦɟɬɨɞɚ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ -

ɚɦɩɥɢɬɭɞɧɵɣ ɢ ɫɩɟɤɬɪɚɥɶɧɵɣ.

Аɦɩɥɢɬɭɞɧɵɣ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɫɜɨɣɫɬɜɟ ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɪɟɱɟɜɵɯ

ɫɢɝɧɚɥɨɜ, ɬ.ɟ. ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɦ ɭɱɚɫɬɤɟ ɜɨɤɚɥɢɡɨɜɚɧɧɨɝɨ ɡɜɭɤɚ ɩɪɢ ɦɚɥɨɦ

ɭɪɨɜɧɟ ɲɭɦɨɜ ɮɨɪɦɚ ɪɟɱɟɜɨɝɨ ɤɨɥɟɛɚɧɢɹ ɩɨɱɬɢ ɬɨɱɧɨ ɩɨɜɬɨɪɹɟɬɫɹ ɧɚ ɤɚɠɞɨɦ

ɨɱɟɪɟɞɧɨɦ ɩɟɪɢɨɞɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɢɨɞ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɥɨɛɚɥɶɧɵɦɢ ɦɚɤɫɢɦɭɦɚɦɢ (ɦɚɤɫɢɦɭɦɚɦɢ

ɦɚɤɫɢɦɨɪɭɦɚɦɢ) ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ (ɪɢɫɭɧɨɤ 3.9).

Ɋɢɫɭɧɨɤ 3. 9 - Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɢɨɞɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ

ɑɚɫɬɨɬɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ ɜɟɥɢɱɢɧɚ ɨɛɪɚɬɧɚɹ ɩɟɪɢɨɞɭ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ Ɍɨɬ.

ɋɩɟɤɬɪɚɥɶɧɵɣ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ ɩɪɢ ɜɨɤɚɥɢɡɨɜɚɧɧɨɦ

ɜɨɡɛɭɠɞɟɧɢɢ ɪɟɱɟɜɨɝɨ ɬɪɚɤɬɚ ɜ ɫɩɟɤɬɪɟ ɫɢɝɧɚɥɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɢɤɢ ɧɚ ɱɚɫɬɨɬɚɯ,

ɤɪɚɬɧɵɯ ɱɚɫɬɨɬɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ. ȿɫɥɢ ɩɨɫɬɪɨɢɬɶ ɞɢɫɤɪɟɬɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ
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Ɏɭɪɶɟ ɫ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɦ ɲɚɝɨɦ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɩɨ ɱɚɫɬɨɬɟ, ɬɨ ɦɨɠɧɨ, ɜ

ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɢɦɟɧɶɲɭɸ ɱɚɫɬɨɬɭ,

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɞɧɨɦɭ ɢɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɷɧɟɪɝɢɢ ɫɩɟɤɬɪɚ. ɉɨɢɫɤ

ɦɚɤɫɢɦɭɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 20 - 400 Ƚɰ (ɪɢɫɭɧɨɤ 3.10).

Ɋɢɫɭɧɨɤ 3.10 - ɋɩɟɤɬɪɚɥɶɧɵɣ ɦɟɬɨɞ

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɱɟɜɨɝɨ

ɫɢɝɧɚɥɚ, ɩɨɤɚɡɚɧɧɨɝɨ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɜ ɩ.3.1 ɢ ɩɨɥɭɱɟɧɵ ɪɟɡɭɥɶɬɚɬɵ

ɨɬɨɛɪɚɠɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 3.11 - 3.17.

Ɍɚɛɥɢɰɚ 3.1 - Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”

ɇɨɦɟɪ ɨɬɪɟɡɤɚ
ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ

Fɨɬ , Ƚɰ

ɚɦɩɥɢɬɭɞɧɵɣ ɦɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɵɣ ɦɟɬɨɞ

1 2 3

1 200 203

2 127 125
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1

1 2 3

3 190.5 187.5

4 190 219

5 154 156

6 145.5 140.5

7 186 172

Ɋɢɫɭɧɨɤ 3.11 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 1 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”
ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ

Ɋɢɫɭɧɨɤ 3.12 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 2 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”

ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ
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Ɋɢɫɭɧɨɤ 3.13 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 3 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”

ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ

Ɋɢɫɭɧɨɤ 3.14 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 4 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”

ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ

Ɋɢɫɭɧɨɤ 3.15 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 5 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”

ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

2911070006.11.03.02.369.ɉЗВКɊ

Ɋɢɫɭɧɨɤ 3.16 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 6 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”
ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ

Ɋɢɫɭɧɨɤ 3.17 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 7 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”

ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ

Ⱥɧɚɥɨɝɢɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɞɥɹ ɜɬɨɪɨɝɨ ɫɢɝɧɚɥɚ “ɛɟɡ

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɞɥɢɧɨɣ L = 15798 ɨɬɫɱёɬɨɜ. ɋɢɝɧɚɥ “ɛɟɡ ɜɵɫɲɟɝɨ

ɨɛɪɚɡɨɜɚɧɢɹ” ɛɵɥ ɪɚɡɞɟɥɟɧ ɧɚ Ф = 7 ɨɬɪɟɡɤɨɜ ɞɥɢɬɟɥɶɧɨɫɬɶɸ N = 2000 ɨɬɫɱёɬɨɜ.

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 3.18-3.24.
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Ɍɚɛɥɢɰɚ 3.2 - Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ”

ɇɨɦɟɪ ɨɬɪɟɡɤɚ
ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ

Fɨɬ , Ƚɰ

ɚɦɩɥɢɬɭɞɧɵɣ ɦɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɵɣ ɦɟɬɨɞ

1 182 187.5

2 186 187.5

3 242.5 250

4 216 219

5 163 156

6 174 172

7 157 156.5

Ɋɢɫɭɧɨɤ 3.18 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 1 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ
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Ɋɢɫɭɧɨɤ 3.19 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 2 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ

Ɋɢɫɭɧɨɤ 3.20 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 3 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ

Ɋɢɫɭɧɨɤ 3.21 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 4 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ
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Ɋɢɫɭɧɨɤ 3.22 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 5 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ

Ɋɢɫɭɧɨɤ 3.23 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 6 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ

Ɋɢɫɭɧɨɤ 3.24 - Ɉɰɟɧɢɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɨɬɪɟɡɤɚ 7 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɚ) ɚɦɩɥɢɬɭɞɧɵɦ ɦɟɬɨɞɨɦ, ɛ) ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ
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ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ ɞɨɫɬɚɬɨɱɧɨ ɛɥɢɡɤɨɟ ɫɯɨɞɫɬɜɨ ɷɬɢɯ ɞɜɭɯ ɦɟɬɨɞɨɜ,

ɨɛɚ ɢɡ ɤɨɬɨɪɵɯ ɧɟ ɫɜɨɛɨɞɧɵ ɨɬ ɧɟɞɨɫɬɚɬɤɨɜ, ɨɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ

ɫɥɨɠɧɨɫɬɶ ɩɨɞɚɜɥɟɧɢɹ ɧɟɢɧɮɨɪɦɚɬɢɜɧɵɯ ɥɨɤɚɥɶɧɵɯ ɦɚɤɫɢɦɭɦɨɜ.

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɩɨɫɬɪɨɢɬɶ ɞɢɧɚɦɢɱɟɫɤɭɸ ɤɪɢɜɭɸ

ɢɡɦɟɧɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɵɯ ɫɢɝɧɚɥɨɜ (ɪɢɫɭɧɤɢ 3.25, 3.26).

Ɋɢɫɭɧɨɤ 3.25 - Ɋɟɱɟɜɨɣ ɫɢɝɧɚɥ 1 “ɧɟɬ” (ɚ) ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɛ)
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Ɋɢɫɭɧɨɤ 3.26 - Ɋɟɱɟɜɨɣ ɫɢɝɧɚɥ 2 “ɛɟɡ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” (ɚ) ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ

ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɛ)

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɩɟɪɜɨɝɨ ɞɢɤɬɨɪɚ (ɪɟɱɟɜɨɣ

ɫɢɝɧɚɥ 1, ɪɢɫɭɧɨɤ 3.25) ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 130 - 200 Ƚɰ, ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ

ɜɬɨɪɨɝɨ ɞɢɤɬɨɪɚ (ɪɟɱɟɜɨɣ ɫɢɝɧɚɥ 2, ɪɢɫɭɧɨɤ 3.26) - ɜ ɞɢɚɩɚɡɨɧɟ 160 - 250 Ƚɰ.

Ɍɚɤɚɹ ɜɚɪɢɚɬɢɜɧɨɫɬɶ ɨɛɭɫɥɨɜɥɟɧɚ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɪɨɢɡɧɟɫɟɧɢɟɦ ɢ

ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɢɧɬɨɧɚɰɢɢ ɪɟɱɢ.

3.3 Ⱥɥɝɨɪɢɬɦ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɚɧɬ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɦɟɬɨɞ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɰɟɧɢɜɚɧɢɹ

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɚɧɬ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ, ɧɚ ɩɪɢɦɟɪɟ ɨɫɧɨɜɧɨɝɨ

ɬɨɧɚ ɪɟɱɟɜɵɯ ɫɢɝɧɚɥɨɜ.

Ⱥɥɝɨɪɢɬɦ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɷɬɚɩɨɜ (ɪɢɫɭɧɨɤ 3.27).
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Ɋɢɫɭɧɨɤ 3.27 - Ⱥɥɝɨɪɢɬɦ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɚɧɬ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ

Эɬɚɩ 1. ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ

Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɜ ɪɚɡɞɟɥɟ 3.1, ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɦɟɬɨɞɚ

ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɱɚɫɬɨɬɧɵɣ ɚɧɚɥɢɡ, ɤɨɬɨɪɵɣ

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ȾɉɎ.

ɇɚ ɪɢɫɭɧɤɟ 3.28 ɩɨɤɚɡɚɧ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ.



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

3611070006.11.03.02.369.ɉЗВКɊ

Ɋɢɫɭɧɨɤ 3.28 - ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɨɬɪɟɡɤɚ 1 ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”

Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɜ ɡɚɞɚɧɧɨɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɩɪɢɫɭɬɫɬɜɭɟɬ

ɧɟɫɤɨɥɶɤɨ ɮɨɪɦɚɧɬ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɪɢ) ɢ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ

ɥɨɤɚɥɶɧɵɯ ɦɚɤɫɢɦɭɦɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɥɨɠɧɵɦɢ ɞɥɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ.

Эɬɚɩ 2. ɋɨɪɬɢɪɨɜɤɚ ɡɧɚɱɟɧɢɣ ɚɦɩɥɢɬɭɞ ɩɨ ɭɛɵɜɚɧɢɸ

Ⱦɥɹ ɫɟɥɟɤɰɢɢ ɮɨɪɦɚɧɬ ɢ ɥɨɠɧɵɯ ɦɚɤɫɢɦɭɦɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɞɭɪɚ

ɫɨɪɬɢɪɨɜɤɢ ɡɧɚɱɟɧɢɣ ɚɦɩɥɢɬɭɞ ɩɨ ɭɛɵɜɚɧɢɸ. ɉɪɢ ɷɬɨɦ ɫɨɯɪɚɧɹɸɬɫɹ ɢɯ

ɩɚɪɚɦɟɬɪɵ (ɱɚɫɬɨɬɚ, ɚɦɩɥɢɬɭɞɚ, ɮɚɡɚ).

ɇɚ ɪɢɫɭɧɤɟ 3.29 ɩɨɤɚɡɚɧ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ.
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Ɋɢɫɭɧɨɤ 3.29 - ɋɨɪɬɢɪɨɜɤɚ ɡɧɚɱɟɧɢɣ ɚɦɩɥɢɬɭɞ ɩɨ ɭɛɵɜɚɧɢɸ

Эɬɚɩ 3. Вɵɛɨɪ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɯ ɚɦɩɥɢɬɭɞ

Ʉɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɭɦɨɜ ɡɚɜɢɫɢɬ ɨɬ ɲɢɪɢɧɵ ɢɫɫɥɟɞɭɟɦɨɝɨ

ɞɢɚɩɚɡɨɧɚ. ȼ ɩɪɢɦɟɪɟ, ɩɨɤɚɡɚɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 3.28, ɡɧɚɱɟɧɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ

ɦɟɧɟɟ ɬɪɟɯ. ɇɚ ɪɢɫɭɧɤɟ 3.30 ɩɨɤɚɡɚɧɵ ɡɧɚɱɟɧɢɹ ɫɟɦɢ ɦɚɤɫɢɦɭɦɨɜ.

Ɋɢɫɭɧɨɤ 3.30 - ȼɵɛɨɪ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɯ ɚɦɩɥɢɬɭɞ

Эɬɚɩ 4. ɉɨɢɫɤ ɡɧɚɱɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ

ɂɡ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɯ ɚɦɩɥɢɬɭɞ, ɜɵɛɢɪɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɫ

ɦɢɧɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ - ɷɬɨ ɱɚɫɬɨɬɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ.

Ɋɟɡɭɥɶɬɚɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ “ɧɟɬ” ɨɬɨɛɪɚɠɟɧ ɜ ɬɚɛɥɢɰɟ 3.3.
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Ɍɚɛɥɢɰɚ 3.3 - Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ”

ɇɨɦɟɪ ɨɬɪɟɡɤɚ
ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ

Fɨɬ , Ƚɰ

ɚɦɩɥɢɬɭɞɧɵɣ ɦɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɵɣ ɦɟɬɨɞ

ɜɪɭɱɧɭɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢ

1 200 203 187.5

2 127 125 125

3 190.5 187.5 172

4 190 219 203

5 154 156 141

6 145.5 140.5 125

7 186 172 156

ȼɵɛɪɚɧɧɨɟ ɪɚɧɟɟ ɡɧɚɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɨɬɪɟɡɤɨɜ N = 8000, ɧɟ ɞɚɥɨ

ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɢ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ «ɪɢɫɭɧɤɚ» ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ

ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ, ɩɨɷɬɨɦɭ ɪɟɱɟɜɨɣ ɫɢɝɧɚɥ 1 “ɧɟɬ” ɞɥɢɧɨɣ L = 56000 ɛɵɥ

ɪɚɡɞɟɥɟɧ ɧɚ Ф = 140 ɨɬɪɟɡɤɨɜ ɞɥɢɬɟɥɶɧɨɫɬɶɸ N = 400 ɨɬɫɱёɬɨɜ.

Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɚɧɚɥɨɝɢɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɮɨɪɦɚɧɬ.

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɧɵ ɜ ɜɢɞɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɢɡɦɟɧɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɢ

ɞɪɭɝɢɯ ɮɨɪɦɚɧɬ ɪɟɱɟɜɵɯ ɫɢɝɧɚɥɨɜ ɧɚ ɫɩɟɤɬɪɨɝɪɚɦɦɟ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ (ɪɢɫɭɧɤɢ

3.31, 3.32, 3.33, 3.34).
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Ɋɢɫɭɧɨɤ 3.31 - Ɋɟɱɟɜɨɣ ɫɢɝɧɚɥ 1 “ɧɟɬ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ

Ɋɢɫɭɧɨɤ 3.32 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ
ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɩɟɪɜɵɣ ɬɨɧ)
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Ɋɢɫɭɧɨɤ 3.33 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ

ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɜɬɨɪɨɣ ɬɨɧ)

Ɋɢɫɭɧɨɤ 3.34 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ
ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɬɪɟɬɢɣ ɬɨɧ)
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Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ (ɤɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɨɜ) ɞɚɟɬ ɭɫɬɨɣɱɢɜɵɟ

ɪɟɡɭɥɶɬɚɬɵ ɢ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɨɩɢɫɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ

ɱɚɫɬɨɬɧɨɝɨ ɫɨɫɬɚɜɚ ɡɜɭɤɨɜ ɪɟɱɢ, ɤɚɤ ɨɬɞɟɥɶɧɵɯ ɮɨɧɟɦ, ɬɚɤ ɢ ɫɥɨɜ ɢ ɞɚɠɟ ɮɪɚɡ.

ɋɨɜɪɟɦɟɧɧɵɟ ɞɨɫɬɭɩɧɵɟ ɫɪɟɞɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɡɜɭɤɚ, ɧɚɩɪɢɦɟɪ, ɬɚɤɨɣ ɤɚɤ

AНШЛО AЮНТЭТШЧ, ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɨɥɶ ɬɨɱɧɵɣ ɚɧɚɥɢɡ. ɇɚɩɪɢɦɟɪ,

ɮɭɧɤɰɢɹ AНШЛО AЮНТЭТШЧ «ɜɵɞɟɥɢɬɶ ɬɨɧ» ɞɚɟɬ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ

ɪɢɫɭɧɤɚɯ 3.35, 3.36.

Ɋɢɫɭɧɨɤ 3.35 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ” ɜ AНoЛО AЮНТЭТoЧ
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Ɋɢɫɭɧɨɤ 3.36 - Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ

ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 1 “ɧɟɬ” ɜ AНoЛО AЮНТЭТoЧ

Ⱥɧɚɥɨɝɢɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɫɨɫɬɚɜɚ

ɡɜɭɤɨɜ ɪɟɱɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɱɢɫɥɚ ɪɟɱɟɜɵɯ ɫɢɝɧɚɥɨɜ.

ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ:

- ɪɟɱɟɜɨɣ ɫɢɝɧɚɥ 2 “ɛɟɡ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɞɥɢɧɨɣ L = 15798 ɨɬɫɱёɬɨɜ

(ɫɢɝɧɚɥ ɛɵɥ ɪɚɡɞɟɥɟɧ ɧɚ Ф = 35 ɨɬɪɟɡɤɨɜ ɞɥɢɬɟɥɶɧɨɫɬɶɸ N = 400 ɨɬɫɱёɬɨɜ).

Ɍɚɛɥɢɰɚ 3.4 - Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ”

ɇɨɦɟɪ ɨɬɪɟɡɤɚ
ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ

Fɨɬ , Ƚɰ

ɚɦɩɥɢɬɭɞɧɵɣ ɦɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɵɣ ɦɟɬɨɞ

ɜɪɭɱɧɭɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢ

1 2 3 4

1 182 187.5 156
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4

1 2 3 4

2 186 187.5 172

3 242.5 250 187.5

4 216 219 187.5

5 163 156 156

6 174 172 156

7 157 156.5 141

- ɪɟɱɟɜɨɣ ɫɢɝɧɚɥ 3 “ɹ ɬɟɛɹ ɥɸɛɥɸ” ɞɥɢɧɨɣ L = 8000 ɨɬɫɱёɬɨɜ (ɫɢɝɧɚɥ ɛɵɥ

ɪɚɡɞɟɥɟɧ ɧɚ Ф = 20 ɨɬɪɟɡɤɨɜ ɞɥɢɬɟɥɶɧɨɫɬɶɸ N = 400 ɨɬɫɱёɬɨɜ).

- ɪɟɱɟɜɨɣ ɫɢɝɧɚɥ 4 “ɦɚ” ɞɥɢɧɨɣ L = 48000 ɨɬɫɱёɬɨɜ (ɫɢɝɧɚɥ ɛɵɥ ɪɚɡɞɟɥɟɧ

ɧɚ Ф = 120 ɨɬɪɟɡɤɨɜ ɞɥɢɬɟɥɶɧɨɫɬɶɸ N = 400 ɨɬɫɱёɬɨɜ).

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɫɪɚɜɧɟɧɢɟ ɫ ɪɚɛɨɬɨɣ ɫɢɫɬɟɦɵ AНШЛО AЮНТЭТШЧ

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.37-3.54.

Ɋɢɫɭɧɨɤ 3.37 - Ɋɟɱɟɜɨɣ ɫɢɝɧɚɥ 2 “ɛɟɡ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ

ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ
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Ɋɢɫɭɧɨɤ 3.38 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɢ

ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɩɟɪɜɵɣ ɬɨɧ)

Ɋɢɫɭɧɨɤ 3.39 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɢ
ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɜɬɨɪɨɣ ɬɨɧ)
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Ɋɢɫɭɧɨɤ 3.40 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɢ

ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɬɪɟɬɢɣ ɬɨɧ)

Ɋɢɫɭɧɨɤ 3.41 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɜ AНoЛО
AЮНТЭТoЧ
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Ɋɢɫɭɧɨɤ 3.42 - Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ

ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 2 “ɛɟɡ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ” ɜ AНoЛО AЮНТЭТoЧ

Ɋɢɫɭɧɨɤ 3.43 - Ɋɟɱɟɜɨɣ ɫɢɝɧɚɥ 3 “ɹ ɬɟɛɹ ɥɸɛɥɸ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ
ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ
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Ɋɢɫɭɧɨɤ 3.44 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 3 “ɹ ɬɟɛɹ ɥɸɛɥɸ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ

ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɩɟɪɜɵɣ ɬɨɧ)

Ɋɢɫɭɧɨɤ 3.45 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 3 “ɹ ɬɟɛɹ ɥɸɛɥɸ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ
ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɜɬɨɪɨɣ ɬɨɧ)
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Ɋɢɫɭɧɨɤ 3.46 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 3 “ɹ ɬɟɛɹ ɥɸɛɥɸ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ

ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɬɪɟɬɢɣ ɬɨɧ)

Ɋɢɫɭɧɨɤ 3.47 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 3 “ɹ ɬɟɛɹ ɥɸɛɥɸ” ɜAНoЛО AЮНТЭТoЧ
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Ɋɢɫɭɧɨɤ 3.48 - Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ

ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 3 “ɹ ɬɟɛɹ ɥɸɛɥɸ” ɜAНoЛО AЮНТЭТoЧ

Ɋɢɫɭɧɨɤ 3.49 - Ɋɟɱɟɜɨɣ ɫɢɝɧɚɥ 4 “ɦɚ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ
ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ
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Ɋɢɫɭɧɨɤ 3.50 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 4 “ɦɚ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ

ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɩɟɪɜɵɣ ɬɨɧ)

Ɋɢɫɭɧɨɤ 3.51 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 4 “ɦɚ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ
ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɜɬɨɪɨɣ ɬɨɧ)
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Ɋɢɫɭɧɨɤ 3.52 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 4 “ɦɚ” ɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ

ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ (ɬɪɟɬɢɣ ɬɨɧ)

Ɋɢɫɭɧɨɤ 3.53 - ɋɩɟɤɬɪ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 4 “ɦɚ” ɜ AНoЛО AЮНТЭТoЧ
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Ɋɢɫɭɧɨɤ 3.54 - Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɞɢɤɬɨɪɚ

ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ 4 “ɦɚ” ɜ AНoЛО AЮНТЭТoЧ

ɂɡ ɪɢɫɭɧɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ

ɞɢɤɬɨɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɚ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɛɨɥɶɲɟ ɬɨɱɧɟɟ,

ɱɟɦ ɜ AНШЛО AЮНТЭТШЧ.
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4 ɋɂɇɌȿɁ ɁȼɍɄɈȼ ɋ ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ ɋɌɊɍɄɌɍɊɕ
ɎɈɇȿɆ

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɪɚɡɞɟɥɚɯ 2 ɢ 3 ɚɥɝɨɪɢɬɦɵ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɬɶ ɨɩɢɫɚɧɢɟ

ɮɨɧɟɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬ ɮɨɪɦɚɧɬ ɧɚ ɩɪɨɬɹɠɟɧɢɢ

ɡɜɭɱɚɧɢɹ ɮɨɧɟɦɵ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɡɚɞɚɱɟ ɫɢɧɬɟɡɚ ɪɟɱɟɜɵɯ

ɫɢɝɧɚɥɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɫɬɢ.

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɚɥɝɨɪɢɬɦ ɫɢɧɬɟɡɚ ɪɟɱɟɜɵɯ ɫɢɝɧɚɥɨɜ,

ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɷɬɚɩɨɜ.

Эɬɚɩ 1. Ɋɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ ɨɬɪɟɡɤɢ

ɂɫɯɨɞɧɵɣ ɫɢɝɧɚɥ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɮɨɧɟɦɵ.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɢɫɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɢɜɟɞɟɧ ɫɢɝɧɚɥ

"ɲɢɲɤɚ" ɞɥɢɧɨɣ L = 6400 ɨɬɫɱёɬɨɜ.

Ɋɢɫɭɧɨɤ 4.1 - ɂɫɯɨɞɧɵɣ ɫɢɝɧɚɥ "ɲɢɲɤɚ" ɞɥɢɧɨɣ L = 6400 ɨɬɫɱёɬɨɜ

ɋɢɝɧɚɥ ɛɵɥ ɪɚɡɞɟɥɟɧ ɧɚ ɮɨɧɟɦɵ "ɲɢɲ" ɞɥɢɬɟɥɶɧɨɫɬɶɸ N1 = 4400
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ɨɬɫɱёɬɨɜ (ɪɢɫɭɧɨɤ 4.2) ɢ "ɤɚ" ɞɥɢɬɟɥɶɧɨɫɬɶɸ N2 = 2000 ɨɬɫɱёɬɨɜ (ɪɢɫɭɧɨɤ 4.3).

Ɋɢɫɭɧɨɤ 4.2 - Ɋɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ "ɲɢɲ"

Ɋɢɫɭɧɨɤ 4.3 - Ɋɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ "ɤɚ"

Эɬɚɩ 2. ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢ ɮɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ

Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɚɫɬɨɬɧɵɣ ɚɧɚɥɢɡ ɦɟɬɨɞɨɦ ȾɉɎ. ȼɵɛɢɪɚɸɬɫɹ ɮɨɪɦɚɧɬɵ
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ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɯ ɩɚɪɚɦɟɬɪɵ (ɱɚɫɬɨɬɚ, ɚɦɩɥɢɬɭɞɚ, ɮɚɡɚ) (ɬɚɛɥɢɰɵ 4.1, 4.2).
Ɍɚɛɥɢɰɚ 4.1 - Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ ɞɥɹ "ɲɢɲ"

Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ Ⱥɦɩɥɢɬɭɞɵ Ɏɚɡɵ

211 16.77 -2.578

426 11.43 -0.966

637 4.66 -1.450

848 1.11 -0.614

1055 0.92 -0.423

Ɍɚɛɥɢɰɚ 4.2 - Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ ɞɥɹ "ɤɚ"

Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ Ⱥɦɩɥɢɬɭɞɵ Ɏɚɡɵ

164 15.45 0.139

312.5 7.13 -2.001

473 2.43 -0.514

641 8.72 0.061

773 6.59 -2.729

926 2.91 -1.579

ɇɚ ɪɢɫɭɧɤɚɯ 4.4, 4.5 ɩɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ

ɮɨɧɟɦ.



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

5611070006.11.03.02.369.ɉЗВКɊ

Ɋɢɫɭɧɨɤ 4.4 - ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢ ɮɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ ɞɥɹ ɫɢɝɧɚɥɚ "ɲɢɲ"

Ɋɢɫɭɧɨɤ 4.5 - ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢ ɮɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ ɞɥɹ ɫɢɝɧɚɥɚ "ɤɚ"
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ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɢɧɬɟɡɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɪɟɡɭɥɶɬɚɬ

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɬɪɟɡɤɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ (ɬɚɛɥɢɰɵ 4.1, 4.2), ɬɚɤ ɢ

ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɢɯ

ɢɡɦɟɧɟɧɢɹ (ɪɚɡɞɟɥɵ 2, 3).

Эɬɚɩ 3. Аɦɩɥɢɬɭɞɧɚɹ ɦɨɞɭɥɹɰɢɹ

ɑɚɫɬɨɬɚ ɚɦɩɥɢɬɭɞɧɨɣ ɦɨɞɭɥɹɰɢɢ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɨɰɟɧɤɢ ɨɫɧɨɜɧɨɝɨ

ɬɨɧɚ ɤɨɧɤɪɟɬɧɨɝɨ ɫɢɝɧɚɥɚ, ɥɢɛɨ ɢɡ ɞɢɚɩɚɡɨɧɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ, ɩɨ ɜɵɛɨɪɭ.

ȼ ɩɪɢɜɟɞɟɧɧɨɦ ɩɪɢɦɟɪɟ ɱɚɫɬɨɬɚ ɚɦɩɥɢɬɭɞɧɨɣ ɦɨɞɭɥɹɰɢɢ ɫɨɫɬɚɜɥɹɟɬ

FМ1 = 16 Ƚɰ.

Ɋɢɫɭɧɨɤ 4.6 - Ⱥɦɩɥɢɬɭɞɧɚɹ ɦɨɞɭɥɹɰɢɹ ɞɥɹ "ɲɢɲ" ɢ ɧɨɜɵɣ "ɲɢɲ"
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Ɋɢɫɭɧɨɤ 4.7 - Ⱥɦɩɥɢɬɭɞɧɚɹ ɦɨɞɭɥɹɰɢɹ ɞɥɹ "ɤɚ" ɢ ɧɨɜɵɣ "ɤɚ"

Ⱥɧɚɥɨɝɢɱɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɞɥɹ ɞɪɭɝɢɯ ɪɟɱɟɜɵɯ

ɫɢɝɧɚɥɨɜ.

ɋɢɝɧɚɥ "ɦɚɦɚ" ɞɥɢɧɨɣ L = 6000 ɨɬɫɱёɬɨɜ.
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Ɋɢɫɭɧɨɤ 4.8 - ɂɫɯɨɞɧɵɣ ɫɢɝɧɚɥ "ɦɚɦɚ" ɞɥɢɧɨɣ L = 6000 ɨɬɫɱёɬɨɜ

ɋɢɝɧɚɥ ɛɵɥ ɪɚɡɞɟɥɟɧ ɧɚ "ɦɚ" ɞɥɢɬɟɥɶɧɨɫɬɶɸ N1 = 3200 ɨɬɫɱёɬɨɜ (ɪɢɫɭɧɨɤ

4.9) ɢ "ɦɚ" ɞɥɢɬɟɥɶɧɨɫɬɶɸ N2 = 2800 ɨɬɫɱёɬɨɜ (ɪɢɫɭɧɨɤ 4.10).

Ɋɢɫɭɧɨɤ 4.9 - Ɋɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ "ɦɚ"
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Ɋɢɫɭɧɨɤ 4.10 - Ɋɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ "ɦɚ"

Ɋɟɡɭɥɶɬɚɬ ɱɚɫɬɨɬɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɚɯ 4.1, 4.2 ɢ ɧɚ ɪɢɫɭɧɤɚɯ

4.11, 4.12.

Ɍɚɛɥɢɰɚ 4.1 - Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ ɞɥɹ "ɦɚ"

Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ Ⱥɦɩɥɢɬɭɞɵ Ɏɚɡɵ

195.5 56.24 0.226

394.5 18.76 0.414

590 18.66 -1.636

789 19.63 3.064

988 15.12 2.332

1188 16.74 -1.094

1379 6.40 -1.411



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

6111070006.11.03.02.369.ɉЗВКɊ

Ɍɚɛɥɢɰɚ 4.2 - Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ ɞɥɹ "ɦɚ"

Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ Ⱥɦɩɥɢɬɭɞɵ Ɏɚɡɵ

184 34.76 1.820

367 13.58 -0.111

512 10.14 -1.553

684 8.37 0.670

875 4.96 -2.624

1035 6.53 2.052

1191 7.34 -0.578

1332 8.26 -2.938

Ɋɢɫɭɧɨɤ 4.11 - ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢ ɮɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ ɞɥɹ ɫɢɝɧɚɥɚ "ɦɚ"



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

6211070006.11.03.02.369.ɉЗВКɊ

Ɋɢɫɭɧɨɤ 4.12 - ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢ ɮɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ ɞɥɹ ɫɢɝɧɚɥɚ "ɦɚ"

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɱɚɫɬɨɬɚ ɚɦɩɥɢɬɭɞɧɨɣ ɦɨɞɭɥɹɰɢɢ FМ2 = 176.

Ɋɢɫɭɧɨɤ 4.13 - Ⱥɦɩɥɢɬɭɞɧɚɹ ɦɨɞɭɥɹɰɢɹ ɞɥɹ "ɦɚ" ɢ ɧɨɜɵɣ "ɦɚ"



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

6311070006.11.03.02.369.ɉЗВКɊ

Ɋɢɫɭɧɨɤ 4.14 - Ⱥɦɩɥɢɬɭɞɧɚɹ ɦɨɞɭɥɹɰɢɹ ɞɥɹ "ɦɚ" ɢ ɧɨɜɵɣ "ɦɚ"

ɋɢɝɧɚɥ "ɩɨɱɬɚ" ɞɥɢɧɨɣ L = 6800 ɨɬɫɱёɬɨɜ.

Ɋɢɫɭɧɨɤ 4.15 - ɂɫɯɨɞɧɵɣ ɫɢɝɧɚɥ "ɩɨɱɬɚ" ɞɥɢɧɨɣ L = 6800 ɨɬɫɱёɬɨɜ



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

6411070006.11.03.02.369.ɉЗВКɊ

ɋɢɝɧɚɥ ɛɵɥ ɪɚɡɞɟɥɟɧ ɧɚ "ɩɨɱ" ɞɥɢɬɟɥɶɧɨɫɬɶɸ N1 = 3200 ɨɬɫɱёɬɨɜ

(ɪɢɫɭɧɨɤ 4.16) ɢ "ɬɚ" ɞɥɢɬɟɥɶɧɨɫɬɶɸ N2 = 2800 ɨɬɫɱёɬɨɜ (ɪɢɫɭɧɨɤ 4.17).

Ɋɢɫɭɧɨɤ 4.17 - Ɋɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ "ɩɨɱ"

Ɋɢɫɭɧɨɤ 4.18 - Ɋɚɡɞɟɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ "ɬɚ"



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

6511070006.11.03.02.369.ɉЗВКɊ

Ɋɟɡɭɥɶɬɚɬ ɱɚɫɬɨɬɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɚɯ 4.5, 4.6 ɢ ɧɚ ɪɢɫɭɧɤɚɯ

4.19, 4.20.

Ɍɚɛɥɢɰɚ 4.5 - Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ ɞɥɹ "ɩɨɱ"

Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ Ⱥɦɩɥɢɬɭɞɵ Ɏɚɡɵ

211 33.09 1.465

426 31.75 -2.872

640 6.93 -0.636

Ɍɚɛɥɢɰɚ 4.6 - Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ ɞɥɹ "ɬɚ"

Ɏɨɪɦɚɧɬɧɵɟ ɱɚɫɬɨɬɵ Ⱥɦɩɥɢɬɭɞɵ Ɏɚɡɵ

156 15.92 1.837

305 9.96 -1.467

500 4.23 1.949

633 10.88 1.871

762 6.41 -1.871



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

6611070006.11.03.02.369.ɉЗВКɊ

Ɋɢɫɭɧɨɤ 4.19 - ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢ ɮɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ ɞɥɹ ɫɢɝɧɚɥɚ "ɩɨɱ"

Ɋɢɫɭɧɨɤ 4.20 - ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢ ɮɨɪɦɚɧɬɧɵɣ ɫɢɧɬɟɡ ɞɥɹ ɫɢɝɧɚɥɚ "ɬɚ"



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

6711070006.11.03.02.369.ɉЗВКɊ

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɱɚɫɬɨɬɚ ɚɦɩɥɢɬɭɞɧɨɣ ɦɨɞɭɥɹɰɢɢ FМ3 = 199.

Ɋɢɫɭɧɨɤ 4.21 - Ⱥɦɩɥɢɬɭɞɧɚɹ ɦɨɞɭɥɹɰɢɹ ɞɥɹ "ɩɨɱ" ɢ ɧɨɜɵɣ "ɩɨɱ"

Ɋɢɫɭɧɨɤ 4.22 - Ⱥɦɩɥɢɬɭɞɧɚɹ ɦɨɞɭɥɹɰɢɹ ɞɥɹ "ɬɚ" ɢ ɧɨɜɵɣ "ɬɚ"



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

6811070006.11.03.02.369.ɉЗВКɊ

ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɚɛɫɨɥɸɬɧɨɝɨ

ɫɯɨɞɫɬɜɚ ɞɨɫɬɢɝɧɭɬɶ ɧɟ ɭɞɚɥɨɫɶ, ɧɨ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ ɩɨɯɨɠ «ɧɚ ɫɥɭɯ»

ɧɚ ɨɪɢɝɢɧɚɥ.



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

6911070006.11.03.02.369.ɉЗВКɊ

5 ɗɄɈɇɈɆɂɑȿɋɄȺə ɈɐȿɇɄȺ ɊȿɁɍɅɖɌȺɌɈȼ
ɂɋɋɅȿȾɈȼȺɇɂə

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɢɥɢ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ

ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɚɧɚɥɢɡ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ

ɢɥɢ ɪɚɡɪɚɛɨɬɤɭ ɤɚɤɢɯ-ɥɢɛɨ ɭɫɬɪɨɣɫɬɜ. Ɋɟɡɭɥɶɬɚɬɨɦ ɬɚɤɢɯ ɪɚɛɨɬ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ

ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɬɨɬɢɩ ɩɪɢɛɨɪɚ ɢɥɢ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, ɜɵɩɨɥɧɹɸɳɢɣ

ɨɩɪɟɞɟɥɟɧɧɵɟ ɮɭɧɤɰɢɢ, ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ ɢɥɢ

ɬɟɯɧɨɥɨɝɢɢ, ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ ɢ ɬ.ɞ.

5.1 ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ

ȼ ɪɟɚɥɢɡɚɰɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɫɩɟɰɢɚɥɢɫɬɵ:

- ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ ɢɥɢ ɫɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ (ɡɚɜɟɞɭɸɳɢɣ

ɥɚɛɨɪɚɬɨɪɢɟɣ), ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɨɛɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɟɦ;

- ɢɧɠɟɧɟɪ І ɤɚɬɟɝɨɪɢɢ ɢɥɢ ɦɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ, ɩɪɨɜɨɞɹɳɢɣ

ɪɚɡɪɚɛɨɬɤɭ, ɢɫɫɥɟɞɨɜɚɧɢɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ, ɫɨɫɬɚɜɥɹɸɳɢɣ ɬɟɯɧɢɱɟɫɤɭɸ

ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ;

- ɷɤɨɧɨɦɢɫɬ, ɞɚɸɳɢɣ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɢɫɫɥɟɞɨɜɚɧɢɹ.

Ɋɚɫɱɟɬ ɫɪɨɤɨɜ ɩɪɨɜɟɞɟɧɢɹ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 5.1.

Ɍɚɛɥɢɰɚ 5.1 - ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ
ɪɚɛɨɬ

ɂɫɩɨɥɧɢɬɟɥɶ Ɍɪɭɞɨɟɦɤɨɫɬɶ,
ɱɚɫ

ɉɪɨɞɨɥɠɢ
ɬɟɥɶɧɨɫɬɶ,

ɞɧɟɣ

1 2 3 4

1. ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ

1.1. ɋɛɨɪ ɢɧɮɨɪɦɚɰɢɢ Ɇɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 40 5



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

7011070006.11.03.02.369.ɉЗВКɊ

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.1

1 2 3 4

1.2. ȼɵɪɚɛɨɬɤɚ ɢɞɟɢ ɋɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 40

40

5

5

1.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ

Ɇɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 24 3

1.4. Ɏɨɪɦɢɪɨɜɚɧɢɟ

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɵ

Ɇɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 16 2

1.5. Ɉɛɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ

ɢɧɮɨɪɦɚɰɢɢ

Ɇɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 72 9

ɂɬɨɝɨ: 232 29

2. Ɉɫɧɨɜɧɨɣ (ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ)

2.1. Ɉɛɨɫɧɨɜɚɧɢɟ

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɚɛɨɬɵ

ɋɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 24 3

2.2. ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ Ɇɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 104 13

ɂɬɨɝɨ: 128 16

3. Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ

3.1. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ

ɨɛɨɫɧɨɜɚɧɢɟ

ɗɤɨɧɨɦɢɫɬ 40 5

3.2.Ɉɮɨɪɦɥɟɧɢɟ ɢ

ɭɬɜɟɪɠɞɟɧɢɟ

ɞɨɤɭɦɟɧɬɚɰɢɢ

Ɇɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 40 5

ɂɬɨɝɨ: 80 10

Ɋɟɡɭɥɶɬɚɬɨɦ ɩɥɚɧɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ

ɱɚɫɚɦ ɢ ɤɨɥɢɱɟɫɬɜɭ ɞɧɟɣ. Ɉɩɪɟɞɟɥɟɧɚ ɱɢɫɥɟɧɧɨɫɬɶ ɲɬɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ

ɩɟɪɫɨɧɚɥɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ.

5.2 Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɡɪɚɛɨɬɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ



Ʌɢɫɬɂɡɦ. № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ʌɢɫɬ

7111070006.11.03.02.369.ɉЗВКɊ

ɬɚɛɥɢɰɟ 5.2.

Ɍɚɛɥɢɰɚ 5.2 - Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ

Ⱦɨɥɠɧɨɫɬɶ ɢɫɩɨɥɧɢɬɟɥɟɣ Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɚɫ Ɉɤɥɚɞ, ɪɭɛ

Ɇɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 296 13000

ɋɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 104 15000

ɗɤɨɧɨɦɢɫɬ 40 10000

ɂɬɨɝɨ: 440

ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ (ɑɌɋ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:

ɦеɫF
Ɋ

ɌɋЧ  (5.1)

ɝɞɟ Ɋ - ɨɤɥɚɞ ɫɨɬɪɭɞɧɢɤɚ; Fɦɟɫ - ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɦɟɫɹɰɚ, ɫɨɫɬɚɜɥɹɟɬ

176 ɱɚɫɨɜ (22 ɪɚɛɨɱɢɯ ɞɧɹ ɩɨ 8 ɱɚɫɨɜ ɜ ɞɟɧɶ).

Ɋɚɫɯɨɞ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ (ɊɈɌ) ɧɚɯɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

ɫуɦɌɌɋЧɈɌɊ * (5.2)

ɝɞɟ Ɍɫɭɦ - ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɤɚɠɞɨɝɨ ɢɡ ɢɫɩɨɥɧɢɬɟɥɟɣ.

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 5.3.

Ɍɚɛɥɢɰɚ 5.3 - Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ

Ⱦɨɥɠɧɨɫɬɶ ɢɫɩɨɥɧɢɬɟɥɟɣ Ɍɪɭɞɨɟɦɤɨɫɬɶ,
ɱɚɫ

Ɉɤɥɚɞ,
ɪɭɛ

ɑɌɋ,
ɪɭɛ/ɱɚɫ

ɊɈɌ,
ɪɭɛ

1 2 3 4 5

Ɇɥɚɞɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 296 13000 73,86 21862,56
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.3

1 2 3 4 5

ɋɬɚɪɲɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 104 15000 85,23 8863,92

ɗɤɨɧɨɦɢɫɬ 40 10000 56,82 2272,80

ɂɬɨɝɨ: 440 32999,28

5.3 Ɋɚɫɱɟɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ, ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɢɥɚ 440 ɱɚɫɨɜ.

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɢɬ:

ɊȾɌɫуɦɌиɫɫɥɌ / (5.3)

ɝɞɟ Ɍɫɭɦ = 440 ɱɚɫɨɜ ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ; ɌɊȾ = 8 ɱɚɫɨɜ -

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɞɧɹ.

ɌɂɋɋɅ = 440/8 = 55 ɞɧɟɣ.

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 55 ɞɧɹ, ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ

ɛɟɡ ɭɱɟɬɚ ɜɵɯɨɞɧɵɯ ɢ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ.

5.4 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ

ȼ ɪɚɡɞɟɥɟ ɫɬɨɢɦɨɫɬɢ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɭɱɢɬɵɜɚɸɬɫɹ ɪɚɫɯɨɞɵ ɧɚ

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ,

ɨɮɨɪɦɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɟɬɫɹ ɫɬɨɢɦɨɫɬɶ

ɤɚɪɬɪɢɞɠɚ. Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.4.
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Ɍɚɛɥɢɰɚ 5.4 - ɋɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɫɯɨɞɧɵɯ
ɦɚɬɟɪɢɚɥɨɜ

ɐɟɧɚ ɡɚ ɟɞɢɧɢɰɭ, ɪɭɛ. Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ. ɋɭɦɦɚ, ɪɭɛ.

Ȼɭɦɚɝɚ 120 2 240

Ʉɚɧɰɬɨɜɚɪɵ 160 1 160

Ɋɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ

ɩɪɢɧɬɟɪɚ (ɤɚɪɬɪɢɞɠ)

3500 1 3500

ȼɚɬɦɚɧ 10 10 100

ɂɬɨɝɨ: 4000

Ɉɩɪɟɞɟɥɢɥɢ, ɱɬɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ

ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɬɪɟɛɭɟɬɫɹ 4000 ɪɭɛɥɟɣ.

5.5 Ɋɚɫɱɟɬ ɫɦɟɬɵ ɪɚɫɯɨɞɨɜ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ

ɋ ɭɱɟɬɨɦ ɱɚɫɨɜɨɝɨ ɬɚɪɢɮɧɨɣ ɫɬɚɜɤɢ ɪɚɫɫɱɢɬɚɟɦ ɨɛɳɢɟ ɪɚɫɯɨɞɵ ɧɚ

ɪɚɡɪɚɛɨɬɤɭ ɢ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼ ɞɚɧɧɭɸ ɫɬɚɬɶɸ ɪɚɫɯɨɞɨɜ ɜɤɥɸɱɚɸɬɫɹ

ɩɪɟɦɢɚɥɶɧɵɟ ɜɵɩɥɚɬɵ, ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ. Ⱦɥɹ

ɨɰɟɧɤɢ ɡɚɬɪɚɬ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɨɫɬɚɜɥɹɟɦ ɫɦɟɬɭ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɩɪɨɜɟɞɟɧɢɟ

ɢɫɫɥɟɞɨɜɚɧɢɹ.

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɪɚɫɯɨɞɨɜ:

ɉɪɟɦɢɚɥɶɧɵɟ ɜɵɩɥɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:

ɉȼКɈɌɊɉȼ (5.4)

ɝɞɟ Ʉɉȼ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɟɦɢɚɥɶɧɵɯ ɜɵɩɥɚɬ, ɫɨɫɬɚɜɥɹɟɬ 20 %, ɜ ɫɥɭɱɚɟ

ɟɫɥɢ ɩɪɟɦɢɢ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ Ʉɉȼ = 1.

ɉȼ = 32999,28.0,2 = 6599,86 ɪɭɛ.

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ,
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ɤɚɤ:

КɈɌɊȾɈɉɁ  (5.5)

ɝɞɟ Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ (Ʉ = 14%).

ɁȾɈɉ = 32999,28.0,14 = 4619,90 ɪɭɛ.

ȼ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ,

ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɞɨɩɥɚɬɭ ɩɪɢ ɪɚɛɨɬɟ ɜ ɬɪɭɞɧɵɯ ɭɫɥɨɜɢɹɯ. ȼɟɥɢɱɢɧɚ

ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɩɪɨɢɡɜɨɞɫɬɜɚ.

ɊȼКɈɌɊɊК (5.6)

ɝɞɟ ɄɊȼ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɣɨɧɧɵɯ ɜɵɩɥɚɬ, ɞɥɹ ɩɪɢɦɟɪɚ ɫɨɫɬɚɜɥɹɟɬ 15 % ɨɬ

ɫɭɦɦɵ.

ɊɄ = 32999,28.0,14 = 4949,89 ɪɭɛ.

Ɉɛɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:

ȾɈɉɁɊКɉȼɈɌɊобщɊ  (5.7)

ɝɞɟ ɁȾɈɉ - ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ; ɉȼ - ɩɪɟɦɢɚɥɶɧɵɟ ɜɵɩɥɚɬɵ; ɊɄ -

ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; ɊɈɌ - ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ.

ΣɊɈɌ= 32999,28+13199,72+4949,89+4619,90 = 55768,79 ɪɭɛ.

ɂɡ ɬɚɛɥɢɰɵ 5.4 ɛɟɪɟɬɫɹ ɢɬɨɝɨɜɚɹ ɫɭɦɦɚ ɫɬɨɢɦɨɫɬɢ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ

ɩɨ ɫɬɚɬɶɟ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ.

ΣɊɊɆ = 4000 ɪɭɛ.

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:

3,0ɈɌɊɋȼ  (5.8)
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ɋȼ = 32999,28.0,3 = 9899,78 ɪɭɛ.

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɢɫɱɢɫɥɟɧɢɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɚ

ɜɵɱɢɫɥɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɜɵɪɚɠɟɧɢɸ (6). ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɨɧɢ ɫɨɫɬɚɜɥɹɸɬ

25% ɨɬ ɫɬɨɢɦɨɫɬɢ ɤɨɦɩɶɸɬɟɪɚ.

25,0ɉКɋȺɈ (5.9)

ȺɈ= 30000.0,25 = 7500 ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɂɧɬɟɪɧɟɬɚ ɛɟɪɭɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɦɟɫɹɱɧɨɣ

ɚɛɨɧɟɧɬɫɤɨɣ ɩɥɚɬɵ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɭɫɬɶ: ɊɂɇɌ = 1000 ɪɭɛ.

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ 50% ɨɬ ɨɫɧɨɜɧɨɣ

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ (ɊɈɌ).

5,0ɈɌɊȺХɊ  (5.10)

ɊȺɏ = 32999,28.0,5 = 16499,64 ɪɭɛ.

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ. ɋɦɟɬɚ ɪɚɫɯɨɞɨɜ ɧɚ

ɪɚɡɪɚɛɨɬɤɭ ɢ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5.

Ɍɚɛɥɢɰɚ 5.5 - ɋɦɟɬɚ ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɚɬɟɣ ɪɚɫɯɨɞɨɜ ɋɭɦɦɚ, ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ ɫɬɚɬɟɣ, %

1 2 3

1. ɋɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 4000 4,23

2. Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 55768,79

2.1. Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 32999,28 34,86

2.2. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ 4619,90 4,88
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.5

1 2 3

2.3. ɉɪɟɦɢɚɥɶɧɵɟ ɜɵɩɥɚɬɵ 13199,72 13,94

2.4. Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 4949,89 5,23

3. ȿɞɢɧɵɣ ɫɨɰɢɚɥɶɧɵɣ ɧɚɥɨɝ 9899,78 10,46

4. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɢɫɱɢɫɥɟɧɢɹ ɧɚ

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɚ

7500 7,92

5. Ɋɚɫɯɨɞɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɂɧɬɟɪɧɟɬ 1000 1,06

6. Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ 16499,64 17,42

ɂɬɨɝɨ: 94668,21 100

Ɋɟɡɭɥɶɬɚɬɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ

ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɪɟɚɥɢɡɚɰɢɸ ɢɫɫɥɟɞɨɜɚɧɢɹ:

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɫɨɫɬɚɜɢɥɚ 55 ɞɧɟɣ;

- ɫɦɟɬɵ ɪɚɫɯɨɞɨɜ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ - 94668 ɪɭɛɥɟɣ.
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ɁȺɄɅɘɑȿɇɂȿ

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɚɦɩɥɢɬɭɞɧɵɣ ɢ ɫɩɟɤɬɪɚɥɶɧɵɣ ɦɟɬɨɞɵ

ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ. Ɋɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɩɨɞɝɨɬɨɜɤɢ

ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɟɥɟɤɰɢɸ

ɜɨɤɚɥɢɡɨɜɚɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɚɦɩɥɢɬɭɞɧɨɝɨ ɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ

ɦɟɬɨɞɨɜ. Ɉɩɪɟɞɟɥɟɧɚ ɱɚɫɬɨɬɚ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɢ ɩɪɨɜɟɞɟɧɚ ɟɟ

ɞɢɧɚɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ. Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ

ɞɢɤɬɨɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɚ ɨɰɟɧɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɛɨɥɶɲɟ ɬɨɱɧɟɟ,

ɱɟɦ ɜ AНШЛО AЮНТЭТШЧ. ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɩɨɤɚɡɚɥɨ,

ɱɬɨ ɚɛɫɨɥɸɬɧɨɝɨ ɫɯɨɞɫɬɜɚ ɞɨɫɬɢɝɧɭɬɶ ɧɟ ɭɞɚɥɨɫɶ, ɧɨ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ

ɩɨɯɨɠ «ɧɚ ɫɥɭɯ» ɧɚ ɨɪɢɝɢɧɚɥ.

ɐɟɥɶ ɪɚɛɨɬɵ ɞɨɫɬɢɝɧɭɬɚ, ɜɫɟ ɡɚɞɚɱɢ ɜɵɩɨɥɧɟɧɵ ɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ

ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ:

1) ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɦɩɥɢɬɭɞɧɨɝɨ ɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɦɟɬɨɞɨɜ ɨɰɟɧɢɜɚɧɢɹ

ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɩɨɤɚɡɚɥɨ ɢɯ ɫɪɚɜɧɢɬɟɥɶɧɭɸ ɛɥɢɡɨɫɬɶ.

Ɋɚɡɥɢɱɢɹ ɜ ɡɧɚɱɟɧɢɹɯ ɱɚɫɬɨɬ ɧɟɡɧɚɱɢɬɟɥɶɧɵ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɡɪɟɲɟɧɢɟɦ

ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.

2) ɢɫɫɥɟɞɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɪɟɱɟɜɨɝɨ

ɫɢɝɧɚɥɚ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɩɪɨɢɡɧɟɫɟɧɢɢ ɞɢɤɬɨɪɚɦɢ ɧɟɤɨɬɨɪɵɯ

ɮɪɚɡ, ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɩɪɨɢɫɯɨɞɹɬ ɜ ɞɢɚɩɚɡɨɧɟ ɩɨɪɹɤɚ 70 - 90

Ƚɰ. ɂɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ ɩɨɡɜɨɥɹɸɬ ɱɟɥɨɜɟɤɭ ɩɪɨɢɡɧɨɫɢɬɶ ɮɪɚɡɵ

ɫ ɢɧɬɨɧɚɰɢɟɣ.

Ɋɟɡɭɥɶɬɚɬɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ

ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɪɟɚɥɢɡɚɰɢɸ ɢɫɫɥɟɞɨɜɚɧɢɹ:

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɫɨɫɬɚɜɢɥɚ 55 ɞɧɟɣ;

- ɫɦɟɬɵ ɪɚɫɯɨɞɨɜ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ - 94668 ɪɭɛɥɟɣ.
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Вɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɨɜɟɪɲɟɧɧɨ
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. Вɫɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ
ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ
ɧɢɯ.

«___» ________________ _____ ɝ.

__________________________ _____________________
(ɩɨдɩись) (Ф.И.О.)
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