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1.4 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

Ɋɟɫɩɭɛɥɢɤɚ Ʉɚɪɟɥɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɞɪɟɜɧɟɣ Ɋɭɫɫɤɨɣ ɩɥɚɬɮɨɪɦɟ, ɜ 
ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ Ȼɚɥɬɢɣɫɤɨɝɨ ɳɢɬɚ.  

Ɍɢɩ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɜ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ – ɧɟɫɤɚɥɶɧɵɣ 
(ɫɭɩɟɫɱɚɧɧɵɣ ɢ ɫɭɝɥɢɧɢɫɬɵɣ). 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ: 
− ɭɞɟɥɶɧɵɣ ɜɟɫ γ = 21 ̱ ʜ/ˏଷ; 
− ɫɰɟɩɥɟɧɢɟ ɫ = 28 ɤɉɚ; 
− ɩɨɪɢɫɬɨɫɬɶ n = 0,2; 
− ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ φ = 26º.  
 
1.5 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ɋɟɣɫɦɢɱɟɫɤɢ ɚɤɬɢɜɧɚɹ ɡɨɧɚ Ʉɚɪɟɥɢɢ ɩɨ ɤɚɪɬɟ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ      ɈɋɊ-97 ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɜ ɫɟɜɟɪɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɪɟɫɩɭɛɥɢɤɢ. 
ȿɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɞɨ 7 ɛɚɥɥɨɜ.  

ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɚɫɟɣɫɦɢɱɧɨɣ ɡɨɧɟ, ɝɞɟ ɜɨɡɦɨɠɧɵ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɫɢɥɨɣ ɧɟ ɛɨɥɟɟ 5 ɛɚɥɥɨɜ. 

 
1.6 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɜɯɨɞɢɬ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɈȺɈ «ɋɈ ȿɗɋ» ɋɟɜɟɪɨ-

Ɂɚɩɚɞɚ. 
Ɉɛɴɟɞɢɧɟɧɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ ɢ ɬɟɪɪɢɬɨɪɢɢ 10-ɬɢ 
ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ, Ɇɭɪɦɚɧɫɤɨɣ, 
Ʉɚɥɢɧɢɧɝɪɚɞɫɤɨɣ, Ʌɟɧɢɧɝɪɚɞɫɤɨɣ, ɇɨɜɝɨɪɨɞɫɤɨɣ, ɉɫɤɨɜɫɤɨɣ ɢ Ⱥɪɯɚɧɝɟɥɶɫɤɨɣ 
ɨɛɥɚɫɬɟɣ, ɪɟɫɩɭɛɥɢɤ Ʉɚɪɟɥɢɹ ɢ Ʉɨɦɢ, ɇɟɧɟɰɤɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ. 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɛɪɚɡɭɸɬ 141 ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ (ɜ ɬɨɦ 
ɱɢɫɥɟ 113 ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 5 Ɇȼɬ ɢ ɜɵɲɟ), ɢɦɟɸɳɢɟ 
ɫɭɦɦɚɪɧɭɸ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ  24,551 ɬɵɫ. Ɇȼɬ,  1145 ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɨɞɫɬɚɧɰɢɣ 110-750 ɤȼ, ɢɦɟɸɳɢɟ ɫɭɦɦɚɪɧɭɸ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ   
91945,9 ɆȼȺ ɢ 1552 ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110-750 ɤȼ, ɨɛɳɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 
46445,1 ɤɦ ɜ ɨɞɧɨɰɟɩɧɨɦ ɢɫɩɨɥɧɟɧɢɢ (ɩɨ ɞɚɧɧɵɦ ɧɚ 01.01.2019). 

 
 
 
 
 
 
 



2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 Ⱦɚɧɧɵɟ ɞɥɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
 
1. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇ே = ͺ,ͺ; 
2. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ݇ே = ͳ,ʹ; 
3.  ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ 𝛥ℎ = Ͳ,ʹʹ ɦ; 
4. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ         ɬɚɛɥɢɰɟ 

2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
 I II  III  IV  V VI  VII VIII IX  X XI  XII ܳˋ˔˒ 4 3 3 15 19 16 15 10 8 7 7 7 ܳˎ˟ˇ˃ 19 10 10 -39 -39 0 0 0 0 10 10 19 ܳ˗ˋˎ 10 10 10 10 10 10 10 10 10 10 10 10 ܳ˛ˎ 0 0 0 0 0 29 29 0 0 0 0 0 ܳʑʤʙ 800 800 800 800 800 900 900 800 800 800 800 800 

 
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

ɉɨ ɞɚɧɧɵɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ 
(ɬɚɛɥɢɰɚ Ⱥ.1), ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɪɟɞɧɟɝɨɞɨɜɵɟ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɟ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɪɚɧɠɢɪɭɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 
ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɱɢɫɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ:  

 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲ%,                                                                                        (2.1) 

 
ɝɞɟ     ݉  – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɝɨɞɨɜɵɟ, ɜ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 

p, % Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɫɪ.ɩɨɥ. Ƚɨɞɵ2 Qɫɪ.ɦɟɠ. Ƚɨɞɵ3 

2 2310 1960 3868 1960 1538 1960 
4 1950 1984 3613 1984 1123 1974 
6 1820 1965 3408 1965 1115 1984 
8 1820 1974 3393 1966 1099 1950 
10 1810 1949 3255 1948 1098 1963 
12 1800 1950 3245 1949 1096 1949 
14 1800 1983 3233 1988 1086 1983 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2 
p, % Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɫɪ.ɩɨɥ. Ƚɨɞɵ2 Qɫɪ.ɦɟɠ. Ƚɨɞɵ3 
16 1790 1975 3225 1974 1085 1982 
18 1780 1963 3223 1975 1080 1981 
20 1770 1982 3213 1983 1068 1961 
22 1760 1981 3185 1950 1068 1975 
24 1750 1961 3185 1962 1064 1951 
25 1740 1948 3148 1982 1048 1959 
27 1740 1988 3140 1963 1046 1964 
29 1730 1966 3130 1981 1030 1965 
31 1690 1962 3110 1961 1026 1968 
33 1670 1951 2918 1976 1005 1994 
35 1620 1964 2878 1951 996 1988 
37 1600 1968 2765 1964 981 1948 
39 1580 1976 2738 1968 938 1962 
41 1510 1994 2658 1995 938 1995 
43 1510 1995 2608 1992 929 1952 
45 1420 1992 2525 1947 914 1976 
47 1410 1952 2520 1994 901 1966 
49 1390 1959 2403 1967 865 1993 
51 1380 1947 2383 1952 835 1967 
53 1370 1993 2375 1993 826 1991 
55 1360 1967 2293 1980 826 1992 
57 1290 1991 2250 1946 804 1947 
59 1220 1946 2215 1958 738 1978 
61 1210 1958 2210 1991 728 1957 
63 1210 1980 2163 1953 713 1972 
65 1180 1953 2085 1959 711 1958 
67 1140 1989 2070 1971 708 1986 
69 1110 1971 2033 1987 701 1946 
71 1100 1987 2018 1989 699 1973 
73 1060 1973 1823 1969 695 1953 
75 1040 1978 1793 1973 693 1989 
76 1030 1957 1743 1977 671 1985 
78 1030 1972 1718 1954 668 1980 
80 1020 1977 1680 1985 661 1977 
82 1010 1985 1660 1972 654 1955 
84 1010 1986 1648 1978 630 1987 
86 970 1954 1643 1956 625 1971 
88 960 1955 1625 1957 624 1970 
90 950 1956 1623 1986 620 1979 
92 950 1970 1605 1970 609 1990 
94 920 1979 1578 1955 605 1956 
96 920 1990 1558 1990 598 1954 
98 890 1969 1515 1979 431 1969 
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Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 90 % ɡɧɚɱɟɧɢɟɦ, ɚ ɞɥɹ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ 50% ɡɧɚɱɟɧɢɹɦɢ. 

 
2.2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
50%: 1959 ɢ 1947 ɝɨɞɵ. ɂɧɬɟɪɩɨɥɢɪɭɸɬɫɹ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɞɥɹ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɦɟɪɚ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 2393 ɦ3/ɫ – ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ. Ɇɚɥɨɜɨɞɧɨɟ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 850 ɦ3/ɫ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɤɨɞɚ ɜɵɱɢɫɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ: 

  ʙ˒ = Q˒.˄˃ˊ.Qˆˑˇ ,                                                                                                               (2.2) 
 ʙˏ = Qˏ.˄˃ˊ.Qˆˑˇ                                                                                                             (2.3) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 
Ɋ=50% 

1959 
 1,15 ˒ܭ 0,81 ˏܭ

1947 
 0,95 ˒ܭ 1,06 ˏܭ

 
ȼɵɛɢɪɚɟɦ ɝɨɞ ɭɤɨɬɨɪɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɛɥɢɠɟ ɤ ɟɞɟɧɢɰɟ, ɬ.ɟ 

1947 ɝ. 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 
 

Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ  

Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Q,ɫɪ. ɝɨɞ 
1947 450 420 390 1730 3870 2820 1680 1360 1060 1050 850 850 1380 

ɋɩɪɢɜɟɞ 477 445 413 1644 3677 2679 1596 1442 1124 1113 901 901 1368 
ɋɤɨɪɪɟɤɰ 477 445 413 1669 3735 2721 1621 1442 1124 1113 901 901 1380 
Q50% 450 420 390 1730 3870 2820 1680 1360 1060 1050 850 850 1380 

  
ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɲɥɢɫɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ 

ɩɪɨɢɡɜɟɞɟɧɚ ɜɟɪɧɨ. 
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2.2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
ɉɨ ɡɧɚɱɟɧɢɹɦ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

1956 ɝ.  
Ȼɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɜɧɨ               

1623 ɦ3/ɫ. 
Ȼɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɦɟɠɟɧɢ ɞɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɜɧɨ 620 ɦ3/ɫ.  
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.5 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 
Ɋ=90% 

1956 
 0,99 ˒ܭ 1,02 ˏܭ

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɪɚɜɧɵ: ʙ˒ = Ͳ,ͻͻ;  ʙˏ = ͳ,Ͳͳʹ. 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 
 

Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90 %) ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ  

Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Q,ɫɪ. ɝɨɞ 
1956 360 340 330 1470 1950 1650 1500 940 830 710 680 650 950 
ɋɩɪɢɜ. 367 347 337 1455 1931 1634 1485 959 847 724 694 663 953 

ɋɤɨɪɪɟɤɰ 364 344 334 1455 1931 1634 1485 951 840 719 688 658 950 
Q90% 364 344 334 1455 1931 1634 1485 951 840 719 688 658 950 

 
ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɲɥɢɫɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ 

ɩɪɨɢɡɜɟɞɟɧɚ ɜɟɪɧɨ. 
Ɋɟɡɭɥɶɬɚɬɵ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 
 

Ɍɚɛɥɢɰɚ 2.7 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ƚɨɞɵ I II  III IV  V VI  VII VIII IX  X XI  XII Q,ɫɪ. ɝɨɞ 
Q90% 364 344 334 1455 1931 1634 1485 951 840 719 688 658 950 
Q50% 450 420 390 1730 3870 2820 1680 1360 1060 1050 850 850 1380 

 
ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.7 ɫɬɪɨɢɬɫɹ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɵɯ ɢ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɨɤ, ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɢɧɮɨɪɦɚɰɢɹ ɫ ɫɚɣɬɚ «ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ȿɗɋ» [2].  
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤ ɤɚɤɨɦɭ ɊȾɍ ɨɬɧɨɫɢɬɫɹ ɜɵɛɪɚɧɧɵɣ ɫɬɜɨɪ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. ɋɬɜɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɫɩɭɛɥɢɤɟ Ʉɚɪɟɥɢɹ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɧɨɫɢɬɫɹ ɤ Ʉɚɪɟɥɶɫɤɨɦɭ ɊȾɍ. 

ȼ ɩɥɚɧɟ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜ Ɉɗɋ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ ɜɵɛɢɪɚɸɬɫɹ 
ɩɨɞɯɨɞɹɳɢɟ ɡɢɦɧɢɣ ɢ ɥɟɬɧɢɣ ɞɧɢ (29.01.2018 ɢ 28.06.2018). ɂ ɮɨɪɦɢɪɭɟɬɫɹ 
ɬɚɛɥɢɰɚ ɩɨ ɡɢɦɧɢɦ ɢ ɥɟɬɧɢɦ ɦɟɫɹɰɚɦ (ɬɚɛɥɢɰɚ 2.8). 

 
Ɍɚɛɥɢɰɚ 2.8 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

ɑɚɫ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɈȾɍ (ɡɢɦɚ), 

Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɊȾɍ (ɡɢɦɚ), 

Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɈȾɍ (ɥɟɬɨ), 

Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɊȾɍ (ɥɟɬɨ), 

Ɇȼɬ 
1 11281 499 8620 381 
2 11051 489 8292 367 
3 10763 476 7977 353 
4 10713 474 7784 344 
5 10790 477 7719 342 
6 11092 491 7961 352 
7 11729 519 8429 373 
8 12516 554 9052 401 
9 13213 585 9826 435 
10 13517 598 10126 448 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.8 

ɑɚɫ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɈȾɍ (ɡɢɦɚ), 

Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɊȾɍ (ɡɢɦɚ), 

Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɈȾɍ (ɥɟɬɨ), 

Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɊȾɍ (ɥɟɬɨ), 

Ɇȼɬ 
11 13460 596 10134 448 
12 13369 592 10080 446 
13 13376 592 10077 446 
14 13363 591 10135 448 
15 13321 589 10081 446 
16 13389 592 10072 446 
17 13585 601 9946 440 
18 13783 610 9928 439 
19 13647 604 9802 434 
20 13452 595 9713 430 
21 13230 585 9655 427 
22 12897 571 9574 424 
23 12418 549 9391 416 
0 11886 526 9044 400 

 
Ʉɨɷɮɮɢɰɢɟɧɬ k, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɝɨɞɨɜɵɯ ɜɵɪɚɛɨɬɨɤ ɈȾɍ ɢ ɊȾɍ: 
 ݇ = ЭʝʓʢЭʟʓʢ = ଵଵଷ ହ = ʹʹ,͸                                                                                      (2.4) 

 
ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.8 ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ 

ɦɟɬɨɞɢɤɨɣ, ɨɩɢɫɚɧɧɨɣ ɜ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ 
Ƚɗɋ» [1], ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

   

 
 

Ɋɢɫɭɧɨɤ 2.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
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2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
Ɇɟɬɨɞɢɤɚ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɩɢɫɚɧɚ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ «ȼɵɛɨɪ 
ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ» [1].   

Ⱦɥɹ ɧɟɪɚɡɜɢɜɚɸɳɟɣɫɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ ɦɚɤɫɢɦɭɦɨɦ 
ɧɚɝɪɭɡɤɢ ɮɨɪɦɭɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙  (2.5)                                                                                                    ,ߙݏ݋ܿ
 

ɝɞɟ     ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ (1 – ɹɧɜɚɪɶ, 2 – ɮɟɜɪɚɥɶ ɢ ɬ.ɞ.); ܽ, ܾ – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: 
ߙ  = |͵Ͳ°ݐ − ͳͷ°| ∙ ͵,ͳͶ/ ͳͺͲ°,                                                                                 (2.6) 
 ܽ = ௉́ ˋˏ˃೘𝑎ೣ+௉ˎ ˈ˕ˑ೘𝑎ೣଶ ,                                                                                                            (2.7) 

 ܾ = ௉́ ˋˏ˃೘𝑎ೣ−௉ˎ ˈ˕ˑ೘𝑎ೣଶ                                                                                                          (2.8) 

 
Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 2.3, ɫɬɪɨɹɬɫɹ ɩɨ ɡɚɤɨɧɭ 

ɤɨɫɢɧɭɫɚ ɢ ɧɭɠɧɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ (ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɦɨɳɧɨɫɬɟɣ) ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ (ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ). 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9.  

 
Ɍɚɛɥɢɰɚ 2.9 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ. t α cos Pሺtሻ୫a୶ Pሺtሻୡ˓ 

1 15 0,9660 607 556 
2 45 0,7074 586 537 
3 75 0,2595 550 504 
4 105 -0,2579 508 466 
5 135 -0,7063 472 433 
6 165 -0,9655 451 415 
7 195 -0,9664 451 414 
8 225 -0,7085 472 433 
9 255 -0,2610 508 466 
10 285 0,2564 550 504 
11 315 0,7051 586 536 
12 345 0,9651 607 555 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
2.5 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼХɄ ɢ 

ɛɵɬɨɜɨɝɨ ɫɬɨɤɚ 
 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ 
ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 ˄ܰ˞˕.ʒЭʠ = ݇ே ∙ ܳ˒ˑˎ ∙  (2.9)                                                                                    ,ܪ
 
ɝɞɟ     ݇ே = ͺ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ˒ˑˎ – ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɪɟɤɢ, ɦ3/ɫ; ܪ – ɧɚɩɨɪ Ƚɗɋ, ɦ. 

 
Ɍɚɤɠɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 

ȼɏɄ: 
 ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙  (2.10)                                                                                           ,ܪ
 

ɝɞɟ  ܳʑʤʙ – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 
 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɫɜɟɞɟɦ ɪɚɫɱɟɬɵ ɜ ɬɚɛɥɢɰɭ 2.10. 
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Ɍɚɛɥɢɰɚ 2.10 – Ɋɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX  X XI  XII 
Q90%, ɦ3/ɫ 364 344 334 1455 1931 1634 1485 951 840 719 688 658 
Qɩɨɥ, ɦ3/ɫ 332 322 312 1470 1941 1579 1432 932 822 693 662 623 

ZȼȻ, ɦ 87 87 87 87 87 87 87 87 87 87 87 87 
ZɇȻ, ɦ 67,03 66,97 66,91 70,56 71,93 70,88 70,44 68,84 68,46 69,02 68,85 68,64 
H, ɦ 19,75 19,81 19,87 16,22 14,85 15,90 16,34 17,94 18,32 17,76 17,93 18,14 

Nɛɵɬ, Ɇȼɬ 58 56 54 210 254 221 206 147 133 108 104 99 
 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX  X XI  XII 
QȼɏɄ, ɦ3/ɫ 800 800 800 800 800 900 900 800 800 800 800 800 

ZȼȻ, ɦ 87 87 87 87 87 87 87 87 87 87 87 87 
ZɇȻ, ɦ 69,58 69,58 69,58 68,38 68,38 68,73 68,73 68,38 68,38 69,58 69,58 69,58 
H, ɦ 17,20 17,20 17,20 18,40 18,40 18,05 18,05 18,40 18,40 17,20 17,20 17,20 

NȼɏɄ, Ɇȼɬ 121 121 121 130 130 143 143 130 130 121 121 121 
Nɛɵɬ- NȼɏɄ -63 -65 -67 80 124 78 63 18 3 -13 -17 -22 

 
Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ 

ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. 
ɂɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɩɟɪɟɧɨɫɢɬɶɫɹ ɧɚ ɡɢɦɭ: 
 ∑ NʐЫʡ − ∑ Nʑʤʙ = ͳʹͲ ʛʑ˕                                                                        (2.11) 
 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɢ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɨ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 

ɇɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɩɨ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 2.9 
ɫɬɪɨɢɬɫɹ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɩɥɚɤɚɬɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ȼɨɞɥɚ».  

 
2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 

ɝɨɞɭ 
 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ: 
ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɱɚɫɚ; ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ, ɭɤɚɡɚɧɧɨɣ ɜ ɭɱɟɛɧɨɦ ɩɨɫɨɛɢɢ 
«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ» [3]. 

ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɨɬɦɟɬɤɢ ɇɉɍ=87 ɦ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɨɛɴɟɦ ɪɚɜɟɧ ܸː = ͳͷ,Ͳ͸ ˍˏଷ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɟɧ 
ɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɬɦɟɬɤɚ ɇȻ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ ɩɪɢ 
ɩɟɪɟɯɨɞɟ ɤ ɫɥɟɞɭɸɳɟɦɭ ɢɧɬɟɪɜɚɥɭ ɜɪɟɦɟɧɢ.  
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɟ ɧɚɩɨɥɧɢɥɨɫɶ, ɢɡ 
ɱɟɝɨ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨɛ ɭɦɟɧɶɲɟɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɟɣ 
ɦɟɫɹɰɟɜ, ɩɨɩɚɜɲɢɯ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ.  

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

 
 

Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
 ȼ ɉɪɢɥɨɠɟɧɢɢ Ȼ (ɬɚɛɥɢɰɵ Ȼ.1 ɢ Ȼ.2) ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ 

ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɟɪɜɨɣ ɢ 
ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɟɬɫɹ: 
− Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɢ: 

 ˆܰ˃˓ = ͳͶ͸ ʛʑ˕; 
 
− ɍɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ (ɍɆɈ): 

 ∆ʢʛʝ = ͺͳ,ͳ͵ ˏ; 
  
− ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ: 

 ܸ˒ ˑˎ = ͺ,ͷ͵ ˏଷ. 
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2.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ 
ɫɬɨɤɚ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.12): 
 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ͵ͳͲ ∙ ͵ͳͷ͵͸ͲͲͲ = ͶͶ,ͳͷ ˍˏଷ,              (2.12) 

 
ɝɞɟ    ܳ ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ, ɜɡɹɬɵɣ ɢɡ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ; ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.13):  
ߚ  = ௏˒ ˑˎௐ̅ˏːˑˆˑˎˈ˕ːˋˌ = ଼,ହଷସସ,ଵହ = Ͳ,ͳͻ͵,                                                                    (2.13) 

 
ɝɞɟ    ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɞɚɧɧɨɦ ɫɬɜɨɪɟ. 

 
ɂɡ ɷɬɨɝɨ ɪɚɫɱɟɬɚ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɛɭɞɟɬ 

ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 
2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɂɄɇ ɞɥɹ ɬɢɩɢɱɧɵɯ 

ɫɭɬɨɤ ɷɬɨɝɨ ɦɟɫɹɰɚ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1 ɢ Ȼ.2). ȼɵɪɚɛɨɬɤɚ ɞɥɹ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨɥɭɱɟɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ: 

 Э௜ = Nˆ˃˓i ∙ ʹͶ˚                                                                                                (2.14) 
 

ɉɪɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɩɨɥɭɱɟɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɂɄɇ (ɱɚɫɬɢ ɜ ɩɨɥɭɩɢɤɨɜɨɣ 
ɡɨɧɟ ɢ ɱɚɫɬɢ ɜ ɛɚɡɨɜɨɣ), ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɦɨɳɧɨɫɬɟɣ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɬɢɦ ɞɜɭɦ ɫɨɫɬɚɜɥɹɸɳɢɦ ɜɵɪɚɛɨɬɤɢ: 

 N˓˃˄ = N˒ˑˎ˖˒ˋˍ + N˄˃ˊ                                                                                 (2.14) 
 
Ɍɚɤɠɟ, ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ 

ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ. ɉɪɢ 

ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɧɚɝɪɭɡɨɱɧɵɣ 
ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 3% ௧ܲ௠௔௫. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
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Ɍɚɤɠɟ ɭɱɢɬɵɜɚɟɬɫɹ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɬɨɥɶɤɨ ɧɚ 
Ɍɗɋ – 8% ௖ܲ௠௔௫. 

ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɜɤɥɸɱɢɬɶ ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ. Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11. 
 

Ɍɚɛɥɢɰɚ 2.11 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ ɋɭɳ. Ƚɗɋ ௠ܲ௔௫ , ʛʑ˕ 

ːܰ.˓., ʛʑ˕ 
˃ܰ˅˓.˓., ʛʑ˕ 

˓ܰ˃˄., ʛʑ˕ 
ːܰ.˓., ʛʑ˕ 

˓ܰˈˏ.˓., ʛʑ˕ 
˓ܰ˃˄., ʛʑ˕ 

˃ܰ˅˓.˓., ʛʑ˕ 
˓ܰˈˏ.˓., ʛʑ˕ 

˓ܰ˃˄., ʛʑ˕ 
ːܰ.˓., ʛʑ˕ 

˓ܰˈˏ.˓., ʛʑ˕ ɷɫ 
609 18 49 190 11 0 292 49 0 127 7 0 
588 18 47 180 11 0 292 47 0 116 7 0 
551 17 44 178 10 0 268 44 0 105 6 0 
509 15 41 171 10 0 238 41 0 100 6 0 
472 14 38 168 9 0 208 38 0 96 5 0 
451 14 36 179 9 0 188 36 24 84 4 0 
451 14 36 180 9 0 187 36 24 84 4 0 
472 14 38 166 9 0 210 38 0 96 5 0 
509 15 41 171 10 33 238 41 0 100 6 0 
551 17 44 177 10 0 269 44 0 105 6 21 
588 18 47 180 11 0 292 47 0 116 7 0 
609 18 49 190 11 0 292 49 0 127 7 0 

 
Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɩɥɚɤɚɬɟ 

«ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ȼɨɞɥɚ».  
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ 

ɹɧɜɚɪɹ ɩɨ ɮɨɪɦɭɥɟ (2.15): 
 N˖˔˕ = N˓˃˄ + Nː˃ˆ˓ = ͳͻͲ + ͳͳ = ʹͲͳ ʛʑ˕                                                 (2.15) 
 
2.8 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
ȼɗɊ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɭɦɦɭ ɜɵɪɚɛɨɬɨɤ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ.  

ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ, ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɪɢɫɭɧɨɤ 2.5). 

ɉɨ ɬɚɛɥɢɰɟ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ (ɬɚɛɥɢɰɚ Ȼ.3) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ. ɇɚɢɛɨɥɶɲɭɸ ɜɵɪɚɛɨɬɤɭ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɚɪɢɚɧɬ ɪɚɛɨɬɵ Ƚɗɋ 
ɩɨ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
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Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɢɥɚ Э = ͳ,Ͷͳͺ ˏˎ˓ˇ ˍʑ˕ ∙ ˚. 
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Ɇɟɫɹɰ
ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɇɉɍ ɍɆɈ

ɇɉɍ = 87,00 ɦ

ɍɆɈ = 81,13 ɦ



3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
3.1 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ 

ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɨɜ (ɪɢɫɭɧɨɤ 3.1). 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ (3.1): 
ʒЭʠሺܳʒЭʠሻܪ  = ܼʑʐ(ܸ̝ ˓˃˄) − ܼʜʐሺܳʜʐሻ − ∆ℎ,                                                 (3.1) 
 

ɝɞɟ   ܼʑʐ(ܸ̝ ˓˃˄) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ.  

 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 
 ˖ܰ˔˕˓ = ݇ே ∙ ܳʒЭʠ ∙ ʜʒЭʠ                                                                                     (3.2) 
 
2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 

 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ʜʒЭʠ√ு˓ ,                                                                                     (3.3) 

 
ɝɞɟ      ܳʒЭʠ௠௔௫– ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; 

  .ɪɚɫɱɟɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ – ˓ܪ  
 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ  

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 
ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ܳʜʐ, ˏଷ/ܿ 
 

ܼʜʐ, ʛ 
ɥɟɬɨ 

ܼʜʐ, ʛ 
ɡɢɦɚ 

∆ʜʞʢ, ˏ 
∆ʢʛʝ, ˏ 

ʜʟ,ˏ ʜʒЭʠ,ˏ ܳʒЭʠ, ˏଷ/ܿ 
ʜʒЭʠ,ˏ ܳʒЭʠ, ˏଷ/ܿ 

0 65,01 65,02 21,77 15,9 19,7 18,0 1269 13,5 1692 
100 65,51 65,65 21,27 15,4 19,2 17,9 1276 13,4 1685 
200 65,98 66,25 20,80 14,9 18,7 17,8 1283 13,3 1679 
300 66,42 66,84 20,36 14,5 18,3 17,7 1290 13,2 1673 
400 66,85 67,41 19,93 14,1 17,9 17,6 1297 13,1 1666 
500 67,25 67,97 19,53 13,7 17,5 17,5 1305 13,0 1660 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 
ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ܳʜʐ, ˏଷ/ܿ 
 

ܼʜʐ, ʛ 
ɥɟɬɨ 

ܼʜʐ, ʛ 
ɡɢɦɚ 

∆ʜʞʢ, ˏ 
∆ʢʛʝ, ˏ 

ʜʟ,ˏ ʜʒЭʠ,ˏ ܳʒЭʠ, ˏଷ/ܿ 
ʜʒЭʠ,ˏ ܳʒЭʠ, ˏଷ/ܿ 

600 67,64 68,52 19,14 13,3 17,1 17,4 1312 12,9 1654 
700 68,02 69,06 18,76 12,9 16,7 17,3 1320 12,8 1647 
800 68,38 69,58 18,40 12,5 16,3 17,2 1328 12,7 1641 
900 68,73 70,10 18,05 12,2 16,0 17,1 1335 12,6 1634 
1000 69,07 70,61 17,71 11,8 15,6 17,0 1343 12,5 1628 
1100 69,40 71,11 17,38 11,5 15,3 16,9 1351 12,4 1621 
1200 69,72 71,61 17,06 11,2 15,0 16,8 1359 12,3 1615 
1300 70,04 72,09 16,74 10,9 14,7 16,7 1367 12,2 1608 
1400 70,34 72,57 16,44 10,6 14,4 16,6 1376 12,1 1601 
1500 70,65 73,05 16,13 10,3 14,1 16,5 1384 12,0 1595 
1600 70,94 73,51 15,84 10,0 13,8 16,4 1392 11,9 1588 
1700 71,24 73,97 15,54 9,7 13,5 16,3 1401 11,8 1581 
1800 71,53 74,43 15,25 9,4 13,2 16,2 1410 11,7 1575 
1900 71,82 74,88 14,96 9,1 12,9 16,1 1418 11,6 1568 
2000 72,10 75,32 14,68 8,8 12,6 16,0 1427 11,5 1561 
2100 72,39 75,75 14,39 8,5 12,3 15,9 1436 11,4 1554 
2200 72,67 76,18 14,11 8,2 12,1 15,8 1445 11,3 1548 
2300 72,95 76,60 13,83 8,0 11,8 15,7 1455 11,2 1541 
2400 73,22 77,02 13,56 7,7 11,5 15,6 1464 11,1 1534 
2500 73,50 77,42 13,28 7,4 11,2 15,5 1473 11,0 1527 
2600 73,78 77,82 13,00 7,1 10,9 15,4 1483 10,9 1520 
2700 74,05 78,22 12,73 6,9 10,7 15,3 1493 10,8 1513 
2800 74,32 78,60 12,46 6,6 10,4 15,2 1502 10,7 1506 
2900 74,59 78,98 12,19 6,3 10,1 15,1 1512 10,6 1499 
3000 74,87 79,35 11,91 6,0 9,9 15,0 1522 10,5 1492 
3100 75,13 79,72 11,65 5,8 9,6 14,9 1533 10,4 1485 
3200 75,40 80,08 11,38 5,5 9,3 14,8 1543 10,3 1478 
3300 75,67 80,43 11,11 5,2 9,1 14,7 1553 10,2 1470 
3400 75,94 80,77 10,84 5,0 8,8 14,6 1564 10,1 1463 
3500 76,20 81,11 10,58 4,7 8,5 14,5 1575 10,0 1456 
3600 76,46 81,44 10,32 4,4 8,3 14,4 1586 9,9 1449 
3700 76,72 81,77 10,06 4,2 8,0 14,3 1597 9,8 1441 
3800 76,98 82,09 9,80 3,9 7,7 14,2 1608 9,7 1434 
3900 77,23 82,40 9,55 3,7 7,5 14,1 1620 9,6 1426 
4000 77,49 82,71 9,29 3,4 7,2 14,0 1631 9,5 1419 
4100 77,74 83,02 9,04 3,2 7,0 13,9 1643 9,4 1411 
4200 77,99 83,31 8,79 2,9 6,7 13,8 1655 9,3 1404 
4300 78,23 83,61 8,55 2,7 6,5 13,7 1667 9,2 1396 
4400 78,47 83,89 8,31 2,4 6,2 13,6 1679 9,1 1389 
4500 78,71 84,17 8,07 2,2 6,0 13,5 1692 9,0 1381 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
3.2.1 ȼɵɛɨɪ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ 

 
ȼɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ ɫɬɚɧɰɢɢ, ɬɚɤ 

ɱɬɨɛɵ  ܪ௠௔௫ ɛɵɥɨ ɛɥɢɡɤɨ ɩɨ ɡɧɚɱɟɧɢɸ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ ɜɵɛɪɚɧɧɨɝɨ 
ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑   .ˇˈ˓˒ܪ

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ܪ௠௔௫ = ͳͻ,ͻ ˏ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: ɉɅ20-ȼ; ɉɅ20-ȽɄ. 

Ɍɚɤ ɠɟ ɨɬɧɨɲɟɧɢɟ ܪ௠௜௡/ܪ˒˓ˈˇ  ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ: 

 
ɉɅ20-ȼ: 
 ு೘𝑖೙ு˒˓ˈˇ = ଵ଴,ଷଶ଴ = Ͳ,ͷͳͷ  > 0,50 
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ɉɅ20-ȽɄ: 
 ு೘𝑖೙ு˒˓ˈˇ = ଵ଴,ଷଶ଴ = Ͳ,ͷͳͷ  > 0,35 

 
Ⱦɥɹ ɜɫɟɯ ɬɭɪɛɢɧ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɨɜ ɩɪɢɧɹɬɵ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɞɥɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɶɧɵɯ ɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ20-ȽɄ ɉɅ20-ȼ 

Hɩɪɟɞ, ɦ 20 20 
Hmin/Hmax 0,35 0,50 n′ˑ˒˕ 155 146 

ηɦɨ 0,859 0,8815 
Q'1max, ɥ/ɫ 2775 1850 

D'1ɦ, ɦ 0,46 0,5 
Hɦ, ɦ 3 10 tˏ, ℃ 18 20 
ν(t) 1,01 1,01 

 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɟɧɵ 

ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ߟ˕: 
˕ߟ  = ͳ − ሺͳ − ሻˏߟ (ሺͳ − ሻߝ + ߝ ∙ √஽భˏ஽భఱ √ுˏு೙˓భబ √νːνˏఱ ),                                    (3.4) 

 
ɝɞɟ     ߟˏ, ,ˏଵܦ ,ଵܦ ;ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ – ˏܪ ,ˏ௡˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; νܪ νː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ. ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. 

 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 ˃ܰ = ͻ,ͺͳܳଵ˓′  (3.5)                                                                       ,˓̝ˆߟ˕ߟ˓௡ܪ√˓௡ܪଵଶܦ
 

ɝɞɟ    ܳ ଵ˓′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ߟˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ߟˆ = Ͳ,ͻ͸). 
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ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 ܼ′a = ேˆˠ˔˖˔˕ேa ,                                                                                                         (3.6) 

 
ɝɞɟ    ܰ ˆˠ˔˖˔˕ = ʹͲͳ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ௔. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɫɯɟɦɚ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

ɍɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 aܰ = ே˖˔˕௓a                                                                                                           (3.7) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ ,                                                                                               (3.8) 

 
ɝɞɟ     ݊ ′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; 

  ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɥɢɠɚɣɲɟɟ 

ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ ɢɡɜɟɫɬɧɨɦɭ 
ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɢɧɢɦɚɥɶɧɚɹ, ɪɚɫɱёɬɧɚɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɩɪɢɜɟɞёɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 

 ݊′ூ = ௡ɫ∙஽భ√ு∙∆ ,                                                                                                     (3.9) 

 
ɝɞɟ     ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ܪ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ܪ௠௔௫, ܪ˓ ɢ ܪ௠௜௡. 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ ʡߟ = ே˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓                                                                          (3.10) 
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ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ = const, ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ 
ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூɪ , ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ 
ɞɚɧɧɨɟ ɪɚɜɟɧɫɬɜɨ. 

Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦ ɩɟɪɟɪɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1).  

ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. 

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 
 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙∆,                                                                                            (3.11) 

 
ɝɞɟ     ܳ௠௜௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

 
ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ 

ɩɨɪɹɞɤɟ: ɩɟɪɜɵɦ ɞɟɥɨɦ ɭɛɢɪɚɟɦ ɬɟ ɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ 
ɧɚɯɨɞɢɬɫɹ ɥɟɜɟɟ ɢɥɢ ɛɥɢɡɤɨ ɤ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ; ɞɚɥɟɟ ɭɛɢɪɚɟɦ ɬɭɪɛɢɧɵ, ɬɨɱɤɚ 
ɨɩɬɢɦɭɦɚ ɭ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɛɥɢɡɤɨ ɤ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ, ɬɚɤ ɤɚɤ 
ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɄɉȾ (ɬɨɱɤɚ 
ɨɩɬɢɦɭɦɚ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɦɟɠɞɭ ɪɚɫɱɟɬɧɵɦ ɢ ɦɚɤɫɢɦɚɥɶɧɵɦ ɧɚɩɨɪɚɦɢ); 
ɡɚɬɟɦ ɢɫɤɥɸɱɚɟɦ ɬɟ ɬɭɪɛɢɧɵ, ɥɟɜɚɹ ɝɪɚɧɢɰɚ ɡɨɧɵ ɪɚɛɨɬɵ ɤɨɬɨɪɵɯ ɜɵɯɨɞɢɬ ɡɚ 
ɩɪɟɞɟɥɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɥɢ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɛɥɢɡɨɫɬɢ ɤ ɨɩɬɢɦɭɦɭ ɢɥɢ ɡɚ ɧɢɦ.  

 
 ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɬɭɪɛɢɧɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ 
ɜ ɬɚɛɥɢɰɚɯ 3.3 ɢ 3.4. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɹɞ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɉɅ20-ȼ 

D1, ɦ 6,3 7,1 7,5 8 8,5 
ηɬ 0,914 0,915 0,916 0,917 0,917 

N'ɚɝɪ, ɤȼɬ 31352 39878 44527 50701 57277 
z'a, ɲɬ 6,41 5,04 4,51 3,96 3,51 
z a, ɲɬ 8 6 6 4 4 

Nɚɝɪ, ɤȼɬ 25125 33500 33500 50250 50250 
m 1,04 1,04 1,04 1,04 1,04 
nɫ' 86,7 77,0 72,9 68,4 64,4 

nɫɢɧɯɪ 88,2 83,3 75 75 65,2 
n1' max 170,0 180,8 171,9 183,3 169,3 

n1' ɪ 148,5 158,0 150,2 160,1 147,9 
n1' min 122,3 130,1 123,7 131,9 121,8 
Q1'*ηɬ 1,355 1,423 1,2749 1,681 1,489 
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Ɍɚɛɥɢɰɚ 3.4 – Ɋɹɞ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɉɅ20-ȽɄ 
D1, ɦ 7,5 8 8,5 10 

ηɬ 0,908 0,909 0,910 0,911 
N'ɚɝɪ, ɤȼɬ 66232,37 75417,75 85202,43 118155,36 

z'a, ɲɬ 3,03 2,67 2,36 1,70 
z a, ɲɬ 4 3 3 2 

Nɚɝɪ, ɤȼɬ 50250 67000 67000 100500 
m 1,06 1,06 1,06 1,06 
nɫ' 78,1 73,2 69,0 58,7 

nɫɢɧɯɪ 83,3 75 75 60 
n1' max 189,3 181,7 193,0 181,5 

n1' ɪ 165,4 158,7 168,6 158,5 
n1' min 136,2 130,7 138,9 130,6 
Q1'*ηɬ 1,912 2,2411 1,9852 2,1514 
 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ.  
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
ʟʙܼߘ  = ܼʜʐሺܳʜʐሻ +  ௦                                                                               (3.12)ܪ
 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ (ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ) ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɬɪёɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɪɟɠɢɦɨɜ:  
 Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɢɯ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ Hɪ; 
 Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɢɯ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ ɇmax; 
 Ɇɢɧɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɚɝɪɟɝɚɬɵ ɩɪɢ Hmin. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ:  
௦ܪ  = ܤ − ௓ɇȻሺொɇȻሻଽ଴଴ − ݇𝜎 ∙ 𝜎 ∙ ܪ − ௦ܪ∆ + ∆ܼɯ.ɩ.ɥ.,                                               (3.13) 

 
ɝɞɟ     ܤ = ͳͲ,͵͵ ɦ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; ݇𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɤ ɧɚɬɭɪɧɨɣ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ; ܪ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼʜʐሺܳʜʐሻ; ∆ܪ௦ = ͳ,ͷ ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɊɄ, ɭɱɢɬɵɜɚɸɳɟɟ ɧɟɬɨɱɧɨɫɬɢ 
ɨɩɪɟɞɟɥɟɧɢɹ 𝜎 ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ; 
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ܼ˘.˒.ˎ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɉɅ ɬɭɪɛɢɧ ܼ˘.˒.ˎ. = Ͳ. 

 
Ⱦɥɹ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-800: 
1. Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɢɯ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ Hɪ.  
ɇɚ Ƚɍɏ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭ ɢ 

ɪɚɫɱёɬɧɨɦɭ ɧɚɩɨɪɭ. ɉɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ Hɪ: 
 ݊ூ′ = ௡c஽భ√𝛥భுp = ଻ହ∙଼√ଵ,଴ସ∙ଵଷ,ହ = ͳ͸Ͳ,ͳ ˑ˄/˔ˈˍ                     (3.14) 

 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɚɝɪɟɝɚɬɚ ܳ′ = ͳ,ͻͲͷ ˏଷ/˔ . 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ: 
 ܳ = ܳ′˓ ∙ ଶܦ ∙ ˓ܪ√ · 𝛥ଵ = ͳ,ͻͲͷ ∙ ͺଶ ∙ √ͳ͵,ͷ · ͳ,ͲͶ = Ͷͷ͸,ͺʹ ˏଷ/˔       (3.15)  

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ 𝜎 = Ͳ,ͺͺ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɱɢɬɚɟɬɫɹ ܼʜʐሺܳʜʐሻ = ͸͹,Ͳͺ ˏ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ (3.13): 
௦ܪ  = ͳͲ,͵͵ − ଺଻,଴଼ଽ଴଴ − ͳ,ͳ ∙ Ͳ,ͺͺ ∙ ͳ͵,ͷ − ͳ,ͷ = −Ͷ,͵ͳ ɦ   

 
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɩɨ (3.12): 
 ∇ܼʟʙ = ͸͹,Ͳͺ − Ͷ,͵ͳ = ͸ʹ,͹͹ ˏ   
 
2. Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɢɯ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ ɇmax. 
ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ. 
 ݊ூ′ = ௡c஽భ√𝛥భு೘𝑎ೣ = ଻ହ∙଼√ଵ,଴ସ∙ଵଽ,ଽ = ͳͺ͵,͵ ˑ˄/˔ˈˍ;                             (3.16) 

 ܳ′ = ͳ,Ͳʹͷ ˏଷ/˔; 
 ܳ = ܳ′ ∙ ଶܦ ∙ ௠௔௫ܪ√ · 𝛥ଵ = ͳ,Ͳʹͷ ∙ ͺଶ ∙ √ͳͻ,ͻ · ͳ,ͲͶ = ʹͻͺ,Ͷʹʹ ˏଷ/˔; 
 𝜎 = Ͳ,Ͷʹͷ; 
 ܼʜʐሺܳʜʐሻ = ͸͸,Ͷʹ ˏ; 
௦ܪ  = ͳͲ,͵͵ − ଺଺,ସଶଽ଴଴ − ͳ,ͳ ∙ Ͳ,Ͷʹͷ ∙ ͳͻ,ͻ − ͳ,ͷ = −Ͳ,ͷͷ ɦ;  
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ʟʙܼߘ = ͸͸,Ͷʹ − Ͳ,ͷͷ = ͸ͷ,ͺ͹ ˏ. 
 
3. Ɇɢɧɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɚɝɪɟɝɚɬɵ ɩɪɢ Hmin. 
ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɱɤɚ, ɤɨɬɨɪɚɹ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ. 
 ݊ூ′ = ௡c஽భ√𝛥భு೘𝑖೙ = ଻ହ∙଼√ଵ,଴ସ∙ଵ଴,ଷ = ͳ͵ͳ,ͻ ˑ˄/˔ˈˍ;                                       (3.17) 

 ܳ′ = ͳ,͹Ͷͷ ˏଷ/˔ ; 
 ܳ = ܳ′ ∙ ଶܦ ∙ ௠௜௡ܪ√ · 𝛥ଵ = ͳ,͹Ͷͷ ∙ ͺଶ ∙ √ͳͲ,͵ ∙ ͳ,ͲͶ = ͳͺʹ,͹͵ ˏଷ/˔; 
 𝜎 = Ͳ,͹͹; 
 ܼʜʐሺܳʜʐሻ = ͸͸,͹ ˏ; 
௦ܪ  = ͳͲ,͵͵ − ଺଺,଻ଽ଴଴ − ͳ,ͳ ∙ Ͳ,͹͹ ∙ ͳͲ,͵ − ͳ,ͷ = Ͳ,Ͳ͵ ɦ; 

ʟʙܼߘ  = ͸͸,͹ + Ͳ,Ͳ͵ = ͸͸,͹͵ ˏ. 
 

ȼɵɛɢɪɚɟɬɫɹ ɬɚɤɚɹ ܪ௦, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ 
ɜɫɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. ɉɪɢɱɟɦ, ܪ௦ ൒ −ͺ ɦ ɬɚɤ ɤɚɤ ɞɚɥɶɧɟɣɲɟɟ 
ɡɚɝɥɭɛɥɟɧɢɟ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɜɵɝɨɞɧɨ. 

ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ܼߘʟʙ ɜɵɛɢɪɚɟɬɫɹ ɫɚɦɨɟ ɦɢɧɢɦɚɥɶɧɨɟ. 
 ȼɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɤɚɠɞɨɣ ɬɭɪɛɢɧɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɨɬɦɟɬɤɚɯ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.5 ɢ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.5 – ȼɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɊɄ ɞɥɹ ɉɅ20-ȼ 
D1, ɦ 6,3 7,1 7,5 8 8,5 

Hs(Hmax) 1,42 1,27 1,47 -0,55 1,31 
Hs(Hmin) 2,64 2,26 3,05 0,03 1,70 
Hs(Hp) 0,05 -0,94 0,59 -4,31 -1,42 

Z (Hmax) 67,17 67,24 67,45 65,87 67,74 
Z (Hmin) 68,49 68,39 69,17 66,73 68,35 

Z (Hɪ) 66,12 65,46 66,98 62,77 65,62 
 

Ɍɚɛɥɢɰɚ 3.6 – ȼɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɊɄ ɞɥɹ ɉɅ20-ȽɄ 
D1, ɦ 7,5 8 8,5 10 

Hs(Hmax) -4,16 -0,55 -4,16 -4,38 
Hs(Hmin) -0,31 -5,46 -1,44 -3,71 
Hs(Hp) -5,20 -12,26 -6,94 -10,18 

Z (Hmax) 62,29 66,33 62,71 63,31 
Z (Hmin) 66,36 61,79 65,74 64,45 

Z (Hɪ) 61,84 55,45 60,71 58,61 
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ɉɪɢ ɪɚɫɱɟɬɟ ɩɚɪɚɦɟɬɪɨɜ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ 
ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅ20-ȼ-800, ɬ.ɤ. ɨɧɚ ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ, 
ɞɨɩɭɫɬɢɦɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ, ɱɬɨ ɫɤɚɠɟɬɫɹ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɣ ɬɭɪɛɢɧɵ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɊɄ, ɬɚɤ ɠɟ ɲɢɪɨɤɭɸ ɡɨɧɭ 
ɪɚɛɨɬɵ, ɝɞɟ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɚɯɨɞɢɬɶɫɹ ɦɟɠɞɭ ɪɚɫɱɟɬɧɵɦ ɢ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɧɚɩɨɪɚɦɢ, ɱɬɨ ɜɵɩɨɥɧɹɟɬ ɭɫɥɨɜɢɟ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɄɉȾ.  

 
3.3 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
ɇɨɦɢɧɚɥɶɧɚɹ ɤɚɠɭɳɚɹɫɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵː = ே˃ୡ୭s φ = ହ଴,ଶହ଴,଼ହ = ͷͻ,ͳʹ ʛʑ ∙ ʏ,                                                               (3.18) 

 
ɝɞɟ     ܿ ݏ݋ ߮ = Ͳ,ͺͳ ÷ Ͳ,ͻ. 
 

ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌ʹ  = ଶ∙௙∙଺଴୬˔ˋː˘ = ଶ∙ହ଴∙଺଴଻ହ = ͺͲ                                                                             (3.19) 

 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ: 
 ܵ˓ = ݇ ∙ ܵː = ͳ,Ͳ͹ ∙ ͷͻ,ͳʹ = ͸͵,ʹ͸ ʛʑ ∙ ʏ                                                  (3.20) 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
 ܵ∗ = ௌːଶ௣ = ହଽ,ଵଶ଼଴ = Ͳ,͹͵ͻ ʛʑ ∙ ʏ                                                                    (3.21) 

 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɧɚɝɪɭɡɤɢ ɢ ɨɬ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ: 
 ߬∗ = ܣ ∙ ܵ∗𝛼 = Ͳ,Ͷͷͳ ∙ Ͳ,͹͵ͻ଴,ଶଷଽ = Ͳ,Ͷʹ ˏ                                                (3.22) 

 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ: 
௜ܦ  = 𝜏∗∙ଶ௣గ = ଴,ସଶ∙଼଴ଷ,ଵସ = ͳͲ,͹ ˏ                                                                        (3.23) 

 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ, ɧɟ ɛɭɞɟɬ ɥɢ ɩɪɢ ɷɬɨɦ ɞɢɚɦɟɬɪɟ ɩɪɟɜɵɲɚɬɶɫɹ 

ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ ɪɟɠɢɦɟ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 𝑣˒˓ = ͳ͸Ͳ ˏ/˔ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɤɚɠɭɳɟɣɫɹ ɦɨɳɧɨɫɬɢ ܵ ൑ ͳ͹ͷ ʛʑ ∙ ʏ.   
ɉɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ: 
 𝑣˒˓ = గ∙஽𝑖∙௞˓˃ˊˆ∙௡˔ˋː˘଺଴ = ଷ,ଵସ∙ଵ଴,଻∙ଶ∙଻ହ଺଴ = ͺͶ ˏ/˔                                                (3.24) 
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ɉɪɢ ܦ௜ = ͳͲ,͹ ˏ ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ 
ɪɟɠɢɦɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɞɢɚɦɟɬɪ ɲɚɯɬɵ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ ɜɧɭɬɪɟɧɧɟɦɭ 
ɞɢɚɦɟɬɪɭ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ ɬɭɪɛɢɧɵ: ܦ˛ = ͳͲ,Ͷͷ ˏ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɚɲɢɧɵ: 
௔ܥ  = ோௌ∗೤ = ଼,ଽ଴,଻ଷଽబ,భబఱ = ͻ,ͳͻ                                                                           (3.25) 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
 ݈௔ = ௐ𝑆஽𝑖మ = ଷ଴∙஼𝑎∙ௌ𝑝గ∙௡˔ˋː˘∙஽𝑖మ = ଷ଴∙ଽ,ଵଽ∙଺ଷ,ଶ଺ଷ,ଵସ∙଻ହ∙ଵ଴,଻మ = Ͳ,͸ͷ ˏ                                                 (3.26) 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɚ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɬɫɹ 

ɛɥɢɠɚɣɲɟɟ ɡɧɚɱɟɧɢɟ ݈௔ = ͸Ͳ ˔ˏ. 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ܦ௜ ɢ ݈௔ ɭɬɨɱɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɚ: ஽𝑖௟𝑎 < Ͷ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɞɜɟɫɧɨɟ, ɚ ɩɪɢ  
஽𝑖௟𝑎 > ͷ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɩɪɢɧɢɦɚɬɶ ɡɨɧɬɢɱɧɨɟ. Ɍ.ɤ. 16,46 ɦ > 5 ɦ ɩɪɢɧɢɦɚɟɦ ɡɨɧɬɢɱɧɨɟ ɢɫɩɨɥɧɟɧɢɟ. 
 
ȼɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɛɥɢɠɟɧɧɨ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ (3.27) ɢ 

ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
 ݀˅ = ͳ͵ ∙ √ ேˆˈː௡˔ˋː˘య = ͳ͵ ∙ √ହ଴ଶହ଴଻ହయ = ͳͳ͵,͹ͷ ˔ˏ                                              (3.27)  

 
ɉɪɢɧɢɦɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɚɹ ɜɟɥɢɱɢɧɚ (ɨɤɪɭɝɥɹɟɬɫɹ ɤɪɚɬɧɨ 50 ɦɦ ɩɪɢ         ݀˅ < ͳ ˏ, ɢɥɢ ɤɪɚɬɧɨ 100 ɦɦ ɩɪɢ  ݀˅ ൒ ͳ ˏ), ɬɚɤɢɦ ɨɛɪɚɡɨɦ: d˅ = ͳͳͲ ˔ˏ = ͳͳͲͲ ˏˏ.  
 
Ɉɛɳɚɹ ɦɚɫɫɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɛɥɢɠɟɧɧɨ: 
ːˈˆܩ   = ߰ ∙ ௜ܦ ∙ ݈௔ = Ͷ͸ ∙ ͳͲ,͹ ∙ Ͳ,͸ = ʹͻͷ ˕,                                                (3.28) 

 
ɝɞɟ     ߰ = ሺͶͶ ÷ ͷͲሻ – ɞɥɹ ɡɨɧɬɢɱɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

 
ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ ɫɨɫɬɚɜɥɹɟɬ 50-55% ɨɛɳɟɣ ɦɚɫɫɵ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
˕ˑ˓ܩ  = Ͳ,ͷͷ ∙ ːˈˆܩ = Ͳ,ͷͷ ∙ ʹͻͷ = ͳ͸ʹ ˕                                                     (3.29) 
 
Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: ܦa = iܦ + ሺˑ˕ Ͳ,ͷ ˇˑ Ͳ,ͻሻ = ͳͲ,͹ + Ͳ,ͻ = ͳͳ,͸ ɦ. 
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Ɇɚɪɤɢɪɨɜɤɚ ɩɨɥɭɱɟɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: ɋȼ – 1160/60 – 80. 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 

 
Ɍɚɛɥɢɰɚ 3.7 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɟɧɟɪɚɬɨɪɚ 

ɗɥɟɦɟɧɬ ɝɟɧɟɪɚɬɨɪɚ ɉɚɪɚɦɟɬɪɵ Ɂɚɜɢɫɢɦɨɫɬɶ Ɂɧɚɱɟɧɢɟ, ɦ 

ɋɬɚɬɨɪ 

ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ hɫɬ (ɨɬ 1,7 ɞɨ 1,9)lɚ 1,08 
Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ 

Dɫɬ 
(1,05+0,0017·n0)Di 12,6 

Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ 
ɫɬɚɥɢ Dɚ 

Di+(ɨɬ 0,5 ɞɨ 0,9) 11,6 

ȼɟɪɯɧɹɹ ɤɪɟɫɬɨɜɢɧɚ 
ȼɵɫɨɬɚ hɜ.ɤ (ɨɬ 0,1 ɞɨ 0,12)Di 1,17 

Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ Dɜ.ɤ Dɫɬ 12,6 

ɉɨɞɩɹɬɧɢɤ 
ȼɵɫɨɬɚ hɩ (ɨɬ 0,15 ɞɨ 0,2)Di 2,14 

Ⱦɢɚɦɟɬɪ ɤɨɠɭɯɚ Dɩ (ɨɬ 0,4 ɞɨ 0,5)Di 5,35 

ɇɢɠɧɹɹ ɤɪɟɫɬɨɜɢɧɚ 
ȼɵɫɨɬɚ hɧ.ɤ (ɨɬ 0,25 ɞɨ 0,30)Dɲ 2,82 

Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ Dɧ.ɤ Dɲ+0,4 10,85 

ɇɚɞɫɬɪɨɣɤɚ 
ȼɵɫɨɬɚ h0 Ɉɬ 0,3 ɞɨ 0,5 0,40 
Ⱦɢɚɦɟɬɪ d0 (ɨɬ 0,2 ɞɨ 0,25)Di 2,46 

Ʉɪɚɬɟɪ 
Ⱦɢɚɦɟɬɪ Dɤɪ (ɨɬ 1,4 ɞɨ 1,5)Di 14,98 
Ɇɢɧɢɦɚɥɶɧɚɹ 

ɲɢɪɢɧɚ ɩɨɞɯɨɞɚ b 
Ɉɬ 0,4 ɞɨ 0,5 0,40 

ɂɫɩɨɥɧɟɧɢɟ Ɂɨɧɬɢɱɧɨɟ 
 
3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 
3.4.1 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɟё ɪɚɡɦɟɪɨɜ 

ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ. ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
(ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.2) ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ. 

ɍɝɨɥ ɨɯɜɚɬɚ ɞɥɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ߮ = ʹͳͲ°. 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
˒˔ܤ  = ʹ,͸ͷ ∙ ଵܦ = ʹ,͸ͷ ∙ ͺ = ʹͳ,ʹ ˏ                                                            (3.30) 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = Ͷ,Ͳͷ ∙ ଵܦ = Ͷ,Ͳͷ ∙ ͺ = ͵ʹ,Ͷ ˏ                                                                (3.31) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
ଵܤ  = ʹ,͸ͷ ∙ ଵܦ = ʹ,͸ͷ ∙ ͺ = ʹͳ,ʹ ˏ                                                              (3.32) 
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ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ݎ˅  ˘ = ͳ,͸͵ ∙ ଵܦ = ͳ,͸͵ ∙ ͺ = ͳ͵,ͲͶ ˏ                                                           (3.33) 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
˓˃ːܦ  = ͳͳ,ͻͷ ˏ                                                                                                
௔ݎ  = ஽ː˃˓ଶ = ଵଵ,ଽହଶ = ͷ,ͻ͹ͷ ˏ                                                                          (3.34) 

 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
ː˅ܦ  = ͳͲ,Ͷͷ ˏ         
௕ݎ                                                                                                    = ஽˅ːଶ = ଵ଴,ସହଶ = ͷ,ʹʹͷ ˏ                                                                           (3.35) 

 
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 ܾ଴ = Ͳ,Ͷ͵ ∙ ଵܦ = Ͳ,Ͷ͵ ∙ ͺ = ͵,ͶͶ ˏ                                                              (3.36) 
 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
˕˔ܤ  = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ͵,ͶͶ + Ͳ,ͲͲ͵͵ ∙ ͺ = ͵,Ͷ͹ ˏ                               (3.37) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 
 ܳ଴ = ேଽ,଼ଵ∙ு𝑝∙𝜂˕ = ହ଴ଶହ଴ଽ,଼ଵ∙ଵଷ,ହ∙଴,ଽଵ଻ = Ͷͳ͵,͹͹ ˏଷ ˔⁄ ,                                              (3.38) 

 
ɝɞɟ     ܰ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ, ܰ = ͷͲʹͷͲ ˍʑ˕; ߟ˕ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ߟ˕ = Ͳ,ͻͳ͹. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ௜ = ொబ∙𝜑ଷ଺଴ = ସଵଷ,଻଻∙ଶଵ଴ଷ଺଴ = ʹͶͳ,͵͹ ˏଷ ˔⁄                                                          (3.39) 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖௏˅ ˘ = ଶସଵ,ଷ଻ଷ,ଷ = ͹͵,ͳͶ ˏଶ                                                                       (3.40) 
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ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ:  
 ܾ˅˘ = ͳͳ,ͳ ˏ  
 ܽ˅˘ = ݎ˅ ˘ − ௔ݎ = ͳ͵,ͲͶ − ͷ,ͻ͹ͷ = ͹,Ͳ͸ͷ ˏ                                                 (3.41) 
 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ: 
′ܤ  = ʹ,͸ͷ ∙ ଵܦ = ʹ,͸ͷ ∙ ͺ = ʹͳ,ʹ ˏ                                                              (3.42) 
 
Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ 8 < ′ܤ (ɦ), ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 

ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɨɥɳɢɧɭ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɪɢɛɥɢɠёɧɧɨ ɧɚɡɧɚɱɢɬɶ ɢɡ 
ɜɵɪɚɠɟɧɢɹ (3.43): 

 ܾ = ͳ + ொ೘𝑎ೣସ଴଴ = ͳ + ସଶଽ,଻ଵସ଴଴ = ʹ,Ͳ͹ ˏ                                                             (3.43) 

 
ɝɞɟ     Qmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɭ, ɦ3/ɫ; 

max – ɤɩɞ ɬɭɪɛɢɧɵ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ:  
ܤ  = ′ܤ + ܾ = ʹͳ,ʹ + ʹ,Ͳ͹ = ʹ͵,ʹ͹ ˏ                                                          (3.44) 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɛɟɬɨɧɧɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ. 
ɋ ɩɪɨɢɡɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 3.8, ɜɵɩɨɥɧɹɟɬɫɹ 

ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.3) ɢ ɫɬɪɨɢɬɫɹ 
ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ߮ɫɩ=݂(݅ݎ) (ɪɢɫɭɧɨɤ 3.2). 

 
Ɍɚɛɥɢɰɚ 3.8 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ 
                              ɋɟɱɟɧɢɹ      

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 13,04 12,54 12,04 11,54 11,04 10,54 10,04 9,54 9,04 8,54 8,04 5,23 

bi 11,07 10,53 9,99 9,45 8,91 8,37 7,83 7,29 6,75 6,21 5,67 2,63 

ai 7,07 6,57 6,07 5,57 5,07 4,57 4,07 3,57 3,07 2,57 2,07 -0,75 

rk 8,02 7,88 7,73 7,59 7,44 7,30 7,15 7,01 6,86 6,72 6,57 5,76 

rk/ra 1,34 1,32 1,29 1,27 1,25 1,22 1,20 1,17 1,15 1,12 1,10 0,96 

ln(rk/ra) 0,29 0,28 0,26 0,24 0,22 0,20 0,18 0,16 0,14 0,12 0,10 -0,04 

ri/ra 2,18 2,10 2,02 1,93 1,85 1,76 1,68 1,60 1,51 1,43 1,35 0,87 

ln(ri/ra) 0,78 0,74 0,70 0,66 0,61 0,57 0,52 0,47 0,41 0,36 0,30 -0,13 

bi·ln(ri/ra) 8,64 7,81 7,00 6,22 5,47 4,75 4,06 3,41 2,80 2,22 1,68 -0,35 

rk·ctgγ 29,93 29,39 28,85 28,31 27,77 27,23 26,69 26,15 25,61 25,07 24,53 21,49 

rk·ctgγ·ln(rk/ra) 8,81 8,12 7,43 6,76 6,10 5,44 4,80 4,17 3,55 2,94 2,34 -0,80 

mi 7,63 7,09 6,55 6,01 5,47 4,93 4,39 3,85 3,31 2,77 2,23 -0,81 

Ji 7,92 7,25 6,58 5,94 5,31 4,70 4,12 3,56 3,02 2,51 2,04 0,09 

φi 210,00 192,00 174,43 157,33 140,73 124,66 109,16 94,29 80,09 66,63 53,97 2,49 

Qi 241,37 220,68 200,49 180,83 161,75 143,28 125,47 108,38 92,06 76,58 62,03 2,86 
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Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ߮˔˒ = ݂ሺݎ௜ሻ 
 

3.4.2 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
˅′ܦ  ൒ (ͷ,ͳ ∙ ʛˍ˓𝜏ˇˑ˒)଴,ଷଷ = ቀͷ,ͳ ∙ ଺,ହଷଷଷ ቁ଴,ଷଷ = ͳ,ͲͲ͵ ˏ,                                       (3.45) 

 
ɝɞɟ     ߬ˇˑ˒ = ͵͵ ʛʞ˃; ʛˍ˓ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

˓ˍܯ  = Ͳ,ͲͲͻ͹Ͷ ∙ ே˃௡˔ = Ͳ,ͲͲͻ͹Ͷ ∙ ହ଴ଶହ଴଻ହ = ͸,ͷ͵ ˍʜ ∙ ˏ                                 (3.46) 

 
Ɂɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ, ɩɨɥɭɱɟɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (3.45), ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ܦ′ʑ = ͳ ˏ. 
 
3.4.3 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɪɚɡɦɟɪɵ ɢ ɩɪɨɜɟɪɹɟɦ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ܴ˓˃ˇ: 
 ܴ˓˃ˇ = Ͳ,ͺ ∙ ே𝑎௡೎∙஽భ = Ͳ,ͺ ∙ ହ଴ଶହ଴଻ହ∙଼ = ͸͹ ˍʜ                          (3.47) 
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Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ ൑  (3.48)                                                                                        ,[ˇ˖݌]

 
ɝɞɟ     hɩ – ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ, ɪɚɜɧɚɹ 400 ɦɦ, ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ. 

  
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ (15 ÷ 20) ɦɦ ɛɨɥɶɲɟ ܦ′˅: 
 ݀˒ = ˅′ܦ + Ͳ,Ͳʹ = ͳ + Ͳ,Ͳʹ = ͳ,Ͳʹ ˏ                                                       (3.49) 
 
Ⱦɨɩɭɫɤɚɟɦɨɟ ɭɞ[ ]p  ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
[ˇ˖݌]  = ଶଽ∙గ∙௡˔∙ௗ˒ଷ଴ = ଶଽ∙ଷ,ଵସ∙଻ହ∙ଵ,଴ଶଷ଴ = ʹ͵ʹ,ʹ ˍʞ˃                                             (3.50) 

 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (3.48): 
ˇ˖݌  = ଺଻ଵ,଴ଶ∙଴,ସ = ͳ͸Ͷ,ʹʹ ˍʞ˃ ൑ ʹ͵ʹ,ʹ ˍʞ˃  

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ∙௖௢௦𝛼+ଶ·௖௢௦ଶ𝛼 = ଺଻ଵ+ଶ∙௖௢௦ସହ°+ଶ·௖௢௦ଽ଴° = ͷͺ,Ͳ͵ ˍʜ,                              (3.51) 

 
ɝɞɟ     ߙ – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 

ߙ  = ଷ଺଴°௓˔ˈˆˏ = ଷ଺଴°଼ = Ͷͷ°,                                                                                   (3.52) 

 
ɝɞɟ     ܼ˔ˈˆˏ = ͺ – ɤɨɥɢɱɟɫɬɜɨ ɫɟɝɦɟɧɬɨɜ ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ. 

 
Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
 ݈˔ˈˆˏ = Ͳ,ͻ · ߨ · ௗ˒௓˔ˈˆˏ = Ͳ,ͻ · ͵,ͳͶ · ଵ,଴ଶ଼ = Ͳ,͹ ˏ                                            (3.53) 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ ൑  (3.54)                                                                                      [ˇ˖݌]
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Ⱦɨɩɭɫɤɚɟɦɨɟ [݌˖ˇ] ɞɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
[ˇ˖݌]  = ହ଴∙గ∙௡˔∙ௗ˒ଷ଴ = ହ଴∙ଷ,ଵସ∙଻ହ∙ଵ,଴ଶଷ଴ = ͶͲͲ,͵ͷ ˍʞ˃                                           (3.55) 

 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (3.54): 
ˇ˖݌  = ଺଻଴,଻∙ଵ,଴ଶ = ʹ͵ͻ,Ͳͺ ˍʞ˃ ൑ ͶͲͲ,͵ͷ ˍʞ˃  

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ɉɛɚ ɜɢɞɚ ɩɨɞɲɢɩɧɢɤɨɜ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɹɦ. ȼɵɛɢɪɚɟɬɫɹ ɫɟɝɦɟɧɬɧɵɣ 

ɩɨɞɲɢɩɧɢɤ, ɬɚɤ ɤɚɤ ɨɧ ɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵɣ. 
 
3.5 ȼɵɛɨɪ Ɇɇɍ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). 

Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ. 
Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ ɜɨɡɞɭɯɨɦ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ. ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɩɨɥɧɹɸɳɢɟ ɡɚɩɚɫɵ ɦɚɫɥɚ ɜ ɤɨɬɥɟ. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɚɧɨɝɪɚɦɦɟ [3] ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ Ɇɇɍ: 
Ɇɇɍ 16/1 – 40 – 20 – 3. 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 16 ɦ3, 

ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɫ ɞɚɜɥɟɧɢɟɦ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ȽȺ 20 – 40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 20 ɦ3 ɫ 3 ɧɚɫɨɫɚɦɢ. 

Ɍɚɤ ɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊɄ (ɞɥɹ 
ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ      150 ɦɦ. 
ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: ɗȽɊɄ – 150 – 4. 

 
 
 
 
 
 
 
 



4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ 

ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ 
ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ, 
ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ.  

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ȼɨɞɥɨ-Ɉɧɟɠɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɫɨɟɞɢɧɟɧɚ ɥɢɧɢɹɦɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɫ ɩɨɞɫɬɚɧɰɢɟɣ «ɉɭɞɨɠ» 110/35/10 ɤȼ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 61 ɤɦ ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɚ ɜɚɪɢɚɧɬɚ: ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ 
ɛɥɨɤɚɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 
 
ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 
 

 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
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Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 
ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 ܵ˓˃˔˚ = ʟˆˈː.ːˑˏ−ʟ˔.ː.௖௢௦𝜑ˆˈː = ହ଴,ଶହ−଴,ହ଴ଶହ଴,଼ହ = ͷͺ,ͷ ʛʑ ∙ ʏ,                                            (4.1) 

               
ɝɞɟ     ̝ܲ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɝɟɧɟɪɚɬɨɪɚ, Ɇȼɬ. 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɌȾɐ-80000/110. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/110 ܵːˑˏ, ɆȼȺ 
ܷʜ, ɤȼ ˍܷ, % ∆̱ܲ , ɤȼɬ ∆ܲ̆ ˘, ɤȼɬ ̆ܫ ,% ܷʑʜ ܷʜʜ 

80 121 10,5 10,5 310 70 0,6 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫a୶ ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ τ: 

 ߬ = ቀͲ,ͳʹͶ + ʡ೘𝑎ೣଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ,͵ ˚           (4.2)                 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ߤ ∙ ܶ˒ ˎ − ߱ ∙ ܶ˅ ,                                                                      (4.3) 
            

ɝɞɟ     1 = ߤ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  ܶ˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ߱ = 0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  ܶ˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ.  

˄˃˓ݐ  = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͺ,ͷ ˚  
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ ͹Ͳ ∙ ͳͲ−ଷ ∙ ͺ͹ʹͺ,ͷ = ͸ͳͳ ʛʑ˕ ∙ ˚                      (4.4) 
             
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹː = ∆ʟˍ௡˕ ∙ ቀ ௌ˓˃˔˚ௌ˕ ːˑˏቁଶ ∙ ߬ = ଴,ଷଵଵ ∙ ቀହ଼,ହ଼଴ ቁଶ ∙ ʹͶͲͷ,͵ = ͵ͻͻ ʛʑ˕ ∙ ˚                   (4.5) 
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ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ ɛɥɨɤɚ: 
 ʗ = ሺ∆ܹ̆ ˘ + ∆ܹː ሻ ∙  (4.6)                                                                                ,ߛ
                   

ɝɞɟ     ߛ = Ͳ,ͻ ˕˞˔. ˓˖˄. – ɫɬɨɢɦɨɫɬɶ 1 Ɇȼɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ʗ = ሺ͸ͳͳ + ͵ͻͻሻ ∙ Ͳ,ͻ ∙ ͳͲ−ଶ = ͻ,Ͳͻ ɬɵɫ. ɪɭɛ,  
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʗሺଵሻ = ʗ ∙ ݊˄ = ͻ,Ͳͻ ∙ Ͷ = ͵͸,͵͸ ˕˞˔. ˓˖˄.    
 
4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
 
ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ. 
 

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
 ܵ˓˃˔˚ = ʹ ∙ ሺʟˆˈː ːˑˏ−ʟ˔.ː.ሻ௖௢௦𝜑ˆˈː = ʹ ∙ ሺହ଴,ଶହ−଴,ହ଴ଶହሻ଴,଼ହ = ͳͳ͹,Ͳͷ ʛʑ ∙ ʏ,                         (4.7) 

  
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɌɊȾɐɇ-125000/110-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɊȾɐɇ-125000/110-ɍ1 ܵːˑˏ, ɆȼȺ 
ܷʜ, ɤȼ ܷˍ, % ∆̱ܲ , ɤȼɬ ∆ܲ̆ ˘, ɤȼɬ ̆ܫ ,% ܷʑʜ ܷʜʜ 

125 115 10,5 10,5 400 100 0,55 
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Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ௠௔௫ ɢ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ ߬ 
ɬɚɤɢɟ ɠɟ, ɤɚɤ ɢ ɜ ɫɯɟɦɟ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ. 

          
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,ͳ ∙ ͺ͹ʹͻ = ͺ͹ʹ,ͻ ʛʑ˕ ∙ ˚                    (4.8) 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹː = ∆ʟˍ௡˕ ∙ ቀ ௌ˓˃˔˚ௌ˕ ːˑˏቁଶ ∙ ߬                                                                                   (4.9) 

 ∆ܹː = ଴,ସଵ ∙ ቀଵଵ଻,଴ହଵଶହ ቁଶ ∙ ʹͶͲͷ = ͺͶ͵,͹ ʛʑ˕ ∙ ˚  

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɭɤɪɭɩɧɟɧɧɨɝɨ 

ɛɥɨɤɚ: 
 ʗ˖ = ሺ∆ܹ̆ ˘ + ∆ܹː ሻ ∙  (4.10)                                                                                             ߛ
 ʗ˖ = ሺͺ͹ʹ,ͻ + ͺͶ͵,͹ሻ ∙ Ͳ,ͻ ∙ ͳͲ−ଶ = ͳͷ,Ͷͷ ˕˞˔. ˓˖˄   
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʗሺଶሻ = ʗ˖ ∙ ݊˄ = ͳͷ,Ͷͷ ∙ ʹ = ͵Ͳ,ͻ ˕˞˔. ˓˖˄.  
 
4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɟɦ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɨɞɢɧ Ɍɋɇ 

ɞɨɥɠɟɧ ɩɨɤɪɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɣ ɫɬɚɧɰɢɢ  
 ܵ˔.ː. = Ͳ,Ͳͳ ∙ ௉ʢʠʡ௡∙௖௢௦𝜑ˆ = Ͳ,Ͳͳ ∙ ଶ଴ଵସ∙଴,଼ହ = ͷͻͳ ˍʑ ∙ ʏ,                                             (4.11) 

 
ɝɞɟ     ݊ − ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɫɬɚɧɰɢɢ. 

 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2500/6,3/0,4. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/6,3  ܵːˑˏ, Ɇȼ∙Ⱥ 

ܷʜ, ɤȼ ˍܷ, % ܷʑʜ ܷʜʜ 

1,6 10,5 6 6 
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4.2.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ˎ = ሺ௉̟ ˔˕−௉̝ ːሻ௖௢௦𝜑ˆ௞∙௉ː ˃˕ + ͳሻ,                                                                                 (4.12) 

 
ɝɞɟ    ̟ܲ ˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, Ɇȼɬ; ̝ܲ ː – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ, Ɇȼɬ; ݇  –  ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ( ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ   ݇ = ͳ,Ͷ );      ܲː ˃˕ = ͵Ͳ Ɇȼɬ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. Ɂɚɜɢɫɢɬ ɨɬ 
ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ. 

 ݊ˎ = ሺଶ଴ଵ−଴,଴ଵ∙ଶ଴ଵሻ∙଴,଼ହଵ,ସ∙ଷ଴ + ͳ = ͷ,Ͳ͵                             
 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ nˎ = ͷ. 
ܫ˓  ˃˄ = ௌ∑௡ˎ∙√ଷ∙௎ːˑˏ = ௉̟ ˔˕−௉̝ ː௡ˎ∙√ଷ∙௎ːˑˏ∙௖௢௦𝜑                                                                        (4.13) 

ܫ˓  ˃˄ = ሺଶ଴ଵ−଴,଴ଵ∙ଶ଴ଵሻ∙ଵ଴଴଴  ହ∙√ଷ∙ଵଵ଴∙଴,଼ହ = ʹͶͷ,͹ ʏ            
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
ܫ˓  ˃˔˚ = ʡߙ ∙ ூߙ ∙ ܫ˓ ˃˄ = ͳ ∙ ͳ,Ͳͷ ∙ ʹͶͷ,͹ = ʹͷͺ ʏ,                                                 (4.14)  
 

ɝɞɟ     ߙூ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ; ߙʡ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɢɧɢɢ. 

 
ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ. 
ɗɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɟ ɫɟɱɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ: 
ܨ  = ூ˓ ˃˔˚௝ˠ = ଶହ଼ଵ,ଵ = ʹ͵Ͷ,͸ ˏˏଶ,                                                                       (4.15) 

    

ɝɞɟ     ݆ ˠ = ͳ,ͳ ʏˏˏమ – ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ. 
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ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ ܷ = ͳͳͲ ɤȼ ɜɵɛɪɚɧɚ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 240/32.  

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ – 240/32 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ–240/32 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 
ɮɚɡɟ 

r0 Ɉɦ/ɤɦ x0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,118 0,405 2,808·10-6 
 
Ⱦɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ̌ܫ .ˇ = ͸Ͳͷ ʏ. 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 

ܫ˒  .˃˅ = ௌ∑ሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ଶଷସ,ଵ∙ଵ଴଴଴  ሺହ−ଵሻ∙√ଷ∙ଵଵ଴ = ͵Ͳ͹,ʹ ʏ                                                        (4.16) 

ܫ̌  .ˇ. > ܫ˒ .˃˅, ͸Ͳͷ ʏ > ͵Ͳ͹ ʏ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 

 
4.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
 
ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɋɬɨɢɦɨɫɬɶ, ɬɵɫ.ɪɭɛ. 

Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ 102838 

ɍɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ 153197 

ɋɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 23634 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ.  

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
ଵܭ  = ݊ ∙ ʡܭ + ݉ ∙ .ʡ˔.ːܭ + ݐ ∙  ˠ ,                                                                (4.17)˖˓ˍܭ
 

uɞɟ    ܭʡ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ܭʡ˔.ː. – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ܭˍ˓˖ˠ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɹɱɟɣɤɢ ɄɊɍɗ;  ݊ = Ͷ – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ݉ = 3 – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 10 = ݐ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɨɪɨɦ Ɋɍ.  
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ଵܭ = Ͷ ∙ ͳͲʹͺ͵ͺ + ͵ ∙ ʹ͵͸͵Ͷ + ͳͲ ∙ ͷͺ͹ͺʹ = ͳͲ͹ͲͲ͹ͷ ˕˞˔. ˓˖˄  
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʖଵ = ːܧ ∙ ଵܭ + ʗ,                                                                                     (4.18)

      
ɝɞɟ     ܧː = Ͳ,ͳͷ –  ːˑ˓ˏ˃˕ˋ˅ː˞ˌ ˍˑˠ˗˗ˋ˙ˋˈː˕;  ܭଵ – ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; ʗ – ɢɡɞɟɪɠɤɢ ɩɨ ɪɚɛɨɬɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ.  

 ʖଵ = Ͳ,ͳͷ ∙ ͳͲ͹ͲͲ͹ͷ + ͵͸,͵͸ = ͳ͸ͲͷͶ͹ ˕˞˔. ˓˖˄.            
          
Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
ଶܭ  = ݊ ∙ ʡܭ + ݉ ∙ .ʡ˔.ːܭ + ݐ ∙  ˠ ,                                                               (4.19)˖˓ˍܭ
 

ɝɞɟ     ݊ = ʹ – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ݉ = ͵ – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 8 = ݐ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɨɪɨɦ Ɋɍ.  
ଶܭ  = ʹ ∙ ͳͷ͵ͳͻ͹ + ͵ ∙ ʹ͵͸͵Ͷ + ͺ ∙ ͷͺ͹ͺʹ = ͺͶ͹ͷͷʹ ˕˞˔. ˓˖˄.  
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʖଶ = ːܧ ∙ ଶܭ + ʗ = Ͳ,ͳͷ ∙ ͺͶ͹ͷͷʹ + ͵Ͳ,ͻ = ͳʹ͹ͳ͸Ͷ ˕˞˔. ˓˖˄.  

    
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ∆= ʖభ−ʖమʖభ < ͷ%                                                                                               (4.20) 

 ∆= ʖభ−ʖమʖభ ∙ ͳͲͲ% = ଵ଺଴ହସ଻−ଵଶ଻ଵ଺ସଵ଺଴ହସ଻ ∙ ͳͲͲ% = ʹͲ,ͺ %,  
 
ɋɪɚɜɧɢɜ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɛɥɨɱɧɵɯ ɫɯɟɦ, 

ɜɵɜɨɞɨɦ ɫɬɚɧɨɜɢɬɫɹ, ɱɬɨ ɜɚɪɢɚɧɬ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɧɟɜɵɝɨɞɧɵɦ, ɬɚɤ ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɞɜɭɦɹ ɜɚɪɢɚɧɬɚɦɢ ɫɨɫɬɚɜɢɥɚ 20,8 %, ɧɨ 
ɜɵɛɢɪɚɬɶ ɫɯɟɦɭ ɧɟɨɛɯɨɞɢɦɨ ɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ. 

ɋɬɚɧɰɢɹ ɢɦɟɟɬ 4 ɝɟɧɟɪɚɬɨɪɚ, ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɛɭɞɟɬ ɜɵɛɪɚɬɶ ɫɯɟɦɭ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɬ.ɤ. ɩɪɢ ɚɜɚɪɢɢ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ ɷɬɨ ɛɭɞɟɬ ɛɨɥɟɟ 
ɧɚɞɟɠɧɨ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɢɪɚɟɬɫɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢɡ-ɡɚ 
ɧɚɞɟɠɧɨɫɬɢ. 
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4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ–110 ɤȼ: 9 (5 ȼɅɗɉ 110 ɤȼ, 4 ɛɥɨɤɚ). 
ɉɪɢ ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ 

ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɜɵɤɥɸɱɚɬɟɥɟɦ ɫɢɫɬɟɦɨɣ 
ɲɢɧ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ – 110 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

 
 

Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ Ɋɍ ȼɇ 110 ɤȼ 
 
4.5 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin 
 
4.5.1 Ɋɚɫɱɟɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ 

ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
ʒݔ  = ′′ௗݔ ∙ ௎ːˑˏమௌ ːˑˏ = Ͳ,͵͸͹ ∙ ଵ଴,ହమହଽ,ଵଶ  = Ͳ,͸ͺͶ ʝˏ                                                   (4.21) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ʒܧ  = "∗ܧ ∙ ܷ˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ͷ ˍʑ                                       (4.22) 
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ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
ʡݔ  = ௎ʙ%∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ଵ଴,ହ∙ଵଶଵమଵ଴଴∙଼଴ = ͳͻ,ʹʹ ʝˏ                                                           (4.23) 

 
ɋɢɫɬɟɦɚ: 
ʠݔ  = ௎ːˑˏమௌ ˍˊ = ଵଵ଴మଷଶ = ͵͹ͺ,ͳʹͷ ʝˏ                                                                  (4.24)  

 
Ʌɢɧɢɢ ɫɜɹɡɢ 61 ɤɦ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
ʚݔ  = ˇ˖,଴ݔ ∙ ݈ = Ͳ,ͶͲͷ ∙ ͸ͳ = ʹͶ,͹Ͳͷ ʝˏ                                 (4.25)

   
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ ܷ˄ଵ = ͳ,Ͳ ∙ ͳͳͷ = ͳͳͷ ˍʑ                                                 (4.26)

  
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇ʡ = ௎ʜʜ௎ʑʜ = ଵ଴,ହଵଶଵ = Ͳ,Ͳͻ                                                                                  (4.27)     

 
Ⱥɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ 

ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ݎ̂  = ௫∗ʒ்˃ ,ʒ∙𝜔 = ଴,଺଼ସ ଴,଴ସହ∙ଷଵସ = Ͳ,ͲͶͺ ʝˏ                                                                 (4.28) 

ݎ̝      = ௫ʠ்˃ ,ʠ∙𝜔 = ଷ଻଼,ଵଶହ଴,଴ଷହ∙ଷଵସ = ͵Ͷ,Ͷͳ ʝˏ                                                                  (4.29) 

ݎˎ         = ˇ˖,଴ݎ ∙ ݈ = Ͳ,ͳͳͺ ∙ ͸ͳ = ͹,ͳͻͺ ʝˏ                                                          (4.30) 
ݎ̞  = 𝛥௉ೖ∙௎మ˄ௌːˑˏమ = ଷଵ଴∙ଵଵହమ଼଴మ = Ͳ,͸Ͷ ʝˏ                                                                   (4.31) 

 
4.5.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin 

ɢ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ  
 
ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.5 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ. 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
 

 
 

Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
 

 
 

Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.7, 4.8, 4.9 ɢ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.6. 
 

 
 

Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɄɊɍɗ 



 

54 
 

 
 

Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɄɊɍɗ 
 

 
 

Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɟ 
 
Ɍɚɛɥɢɰɚ 4.6 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ ɉ1 ˒ܫ .଴, ɤȺ ݅˖, ɤȺ 
1ɮ 3 22,81 51,86 
3ɮ 3 15,99 36,36 
3ɮ 1 10,26 28,29 

 
4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
ɝ,ɪɚɛ ௠௔௫ܫ  = ͳ,Ͳͷ ∙ ɝ,ɧɨɦܫ = ͳ,Ͳͷ ∙ ௌɧɨɦ√ଷ௎ɧɨɦ

= ͳ,Ͳͷ ∙ ହଽ,ଵଶ√ଷ∙ଵ଴,ହ = ͵,ʹͷ ɤȺ               (4.32) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
ɬɪ−ɪɚܫ  = ௌɧɨɦ√ଷ∙௎ɬ,ɧɨɦሺ−ఱ%ሻ = ଼଴√ଷ∙ଵଶଵ = Ͳ,͵ͺʹ ɤȺ                                                      (4.33) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ: 
ܫ˓  ˃˄.௠௔௫ = ௌ∑௡ˎ∙√ଷ∙௎ːˑˏ = ଶଷସ,ଵ∙ଵ଴లହ∙√ଷ∙ଵଵ଴∙ଵ଴య = ͷͻ,͸ Ⱥ                                                       (4.34) 

  
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
ܫ˓  ˃˄.˖˕ˉ = ௌ∑ሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ଶଷସ,ଵ∙ଵ଴లሺହ−ଵሻ∙√ଷ∙ଵଵ଴∙ଵ଴య = ͹Ͷ,ͷ Ⱥ                                               (4.35) 
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4.7 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
4.7.1 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɚ 

ɧɚɩɪɹɠɟɧɢɟ 10,5 ɤȼ 
 
ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 
1) ܷːˑˏ ൒ ܷːˑˏ.˔ 
2) ːܫ ˑˏ ൒ ܫ˓ ˃˄,௠௔௫ 
ˏ˓ːˑ,ˍܤ (3 ൒   ˚˔˃˓,ˍܤ
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɍ3 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/4000 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  

 
Ɍɚɛɥɢɰɚ 4.7 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-10 ɍɁ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-10/4000 ɍ3 

˔ܷˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ ܷːˑˏ = ͳͲ ɤȼ ܷːˑˏ = ͳͲ ɤȼ ̂ܫ .˓˃˄ = ͵ʹͷͳ Ⱥ ːܫ ˑˏ = ͶͲͲͲ Ⱥ ːܫ ˑˏ = ͶͲͲͲ Ⱥ i୷ = ʹͺ,ʹͻ ɤȺ ݅ˠˎ.ˇˋː = ͳ͸ͳ ɤȺ ݅ˠˎ.ˇˋː = ͳʹͷ ɤȺ ܫ୬଴ = ͳͲ,ʹ͸ Ⱥ ːܫ ˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ ̞ܫ .˔˕ = ͷͲ ɤȺ 

ˎˍ˕ˑݐ  = ˎˍ˕ˑݐ ˔ ͵ = ͵ ˔ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳͲ,ʹ͸ ଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = = ͺ,Ͷʹ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ITଶ ∙ tT = = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = ITଶ ∙ tT = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

  
ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ–10 ɍɁ: 
 ݅௔𝜏 = √ʹ ∙ ܫ˒ ˑ ∙ ˈ− 𝜏ʡ˃ = √ʹ ∙ ͳͲ,ʹ͸ ∙ ˈ− బ,బభబ,బయఱ = ͳͲ,ͻ ˍʏ  (4.36)   

 ݅a.ːˑˏ = √ʹ ∙ ːܫ ˑˏ.ˑ˕ˍˎ ∙ ˈ− τʡ˃ = √ʹ ∙ ͸͵ ∙ ˈ− బ,బభబ,బయఱ = ͸͸,ͻͷ ˍʏ (4.37)   
 ݅a.ːˑˏ ൒ ݅aτ (4.38)   
 ͸͸,ͻͷ ൒ ͳͲ,ͻ  
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4.7.2 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 

ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɪɨɱɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɛɪɚɬɶ ɪɹɞ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɪɚɛɨɬɭ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  

ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

 
4.7.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–10 ɍ3. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ» ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɌɒɅ–10 ɍ3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.9. 
 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–10 ɍ3 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͵Ͷͳ͵ ʏ Iːˑˏ = ͶͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅɉɆ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅɉɆ-10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 
 
Ɍɚɛɥɢɰɚ 4.10 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲˍʑ 
 
4.7.4 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɋɨɝɥɚɫɧɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɞɨɥɠɧɵ ɡɚɳɢɳɚɬɶɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɜɵɛɪɚɧ            
Ɉɉɇ–ɉ1–110/77/10/2ɍɏɅ1 (ɉ – ɩɨɥɢɦɟɪɧɚɹ ɢɡɨɥɹɰɢɹ ɩɨɤɪɵɲɤɢ; 77 – 
ɧɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, Ʉɜ; 10 – ɧɨɦɢɧɚɥɶɧɵɣ 
ɪɚɡɪɹɞɧɵɣ ɬɨɤ, ɤȺ; 2 – ɤɥɚɫɫ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɝɪɚɧɢɱɢɬɟɥɹ) 
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ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ», ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 10,5 ɤȼ ɜɵɛɪɚɧ 
Ɉɉɇ–ɉ–10/12,7 ɍɏɅ1 ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ».  

ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ – ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ ɊȽ–
110.II/1000ɍɏɅ1 ɞɥɹ ɰɟɩɢ 110 ɤȼ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». 

 
4.7.5 ȼɵɛɨɪ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɨɜ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 110 ɤȼ 
 
Ȼɵɥɨ ɜɵɛɪɚɧɨ ɄɊɍɗ ɫɟɪɢɢ əȽɌ–110 ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ ȼɈ 

«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɞɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɧɚɯɨɞɹɬɫɹ ɜ ɡɚɡɟɦɥɟɧɧɨɦ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, ɡɚɩɨɥɧɟɧɧɨɦ ɷɥɟɝɚɡɨɦ. 
Ɉɫɧɨɜɧɵɟ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɄɊɍɗ əȽɌ–110 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɹɱɟɣɤɢ ɄɊɍɗ əȽɌ–110 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ Uɧɨɦ = 110 
ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 126 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 50 
ɉɚɪɚɦɟɬɪɵ ɫɤɜɨɡɧɨɝɨ ɬɨɤɚ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 

Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ Id. = 125 
Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ IT. = 50 

ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɫ 3 
ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 

50 Ƚɰ, ɤȼ 
230 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȼ 520 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ) 

Ⱦɥɹ ɭɱɟɬɚ 0,2s 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5s 

Ⱦɥɹ ɡɚɳɢɬɵ 10ɪ 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ) 

Ⱦɥɹ ɭɱɟɬɚ 0,2 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5 

Ⱦɥɹ ɡɚɳɢɬɵ 3ɪ 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 

Ʌɢɧɟɣɧɨɣ ɹɱɟɣɤɢ 3150 
ɋɛɨɪɧɵɯ ɲɢɧ 4000 

 
 
 
 
 
 
 
 
 



5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ «ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɸɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ 
ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ.  

  
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1160/60-80-59,12 Ɇȼ∙Ⱥ:  
−  ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ 

ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ);  
− ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ;  
− ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
− ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ;  
− ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ;  
− ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ;  

− ɡɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ;  
− ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ;  
− ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ;  
− ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ;  
− ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ.  
  
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/110-ɍɏɅ1:  
– ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ;  
– ɭɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɯɜɚɬɵɜɚɸɳɟɟ 

ɨɛɦɨɬɤɭ ȼɇ (ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ);  
– ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɜ ɫɟɬɢ 110 ɤȼ;  
– ɪɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
– ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
– ɤɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;   
– ɪɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ – ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ 

ɨɯɥɚɠɞɟɧɢɹ;  
– ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  
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Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 110 ɤȼ:  
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
– ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ);  
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ:  
– ɬɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ);  
– 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
– ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɛɥɢɡɤɢɯ 

ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ;  
– ɍɊɈȼ 110ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 110ɤȼ).  
 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ:  
– ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ;  
– ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ;  
– ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ;  
– ɪɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
 
5.2 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 ːܫ ˆሺଵሻ = ௌːˑˏ√ଷ௎ːˑˏ = ହଽଵଶ଴√ଷ⋅ଵ଴,ହ = ͵ʹͷͳ ʏ                                                                    (5.1)      

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:    
 ːܫ ˆሺଶሻ = ʙ˔˘ூː ˆሺభሻʙʡʡ = ଵ⋅ଷଶହଵସ଴଴଴ ହ⁄ = Ͷ,Ͳ͸ ʏ                                                                        (5.2) 

 
Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵːˑˏ,ʡʑ = ூː ˑˏ,˓ˑ˕ଵ,ଶଶହହ ∙ ܷːˑˏ,˓ˑ˕ = ଵଷ଴ହଵ,ଶଶହହ ∙ ͵ͳͲ = ͵͵ͲͳͳͲ ʑʏ                                (5.3) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ (Ɍȼ) ɦɨɳɧɨɫɬɶɸ 400 ɤȼȺ ɢɡ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Ɍȼ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ʑʜ ்ாଵ ܫ  = ௌːˑˏ,ʡʑ√ଷ௎ːˑˏ = ସ଴଴√ଷ∙ଵ଴,ହ = ʹͳ,ͻͻ ʏ                                                                 (5.4) 
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ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Ɍȼ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ʜʜ ʡʑܫ  = ௌːˑˏ,ʡʑ√ଷ௎ːˑˏ = ସ଴଴√ଷ∙଴,ସ = ͷ͹͹,͵ͷ ʏ                                                                 (5.5) 

 
ɉɟɪɟɪɚɫɱɟɬ ɬɨɤɚ Ɍȼ: 
 ːܫ ˑˏ.˓ˑ˕. = ூʜʜ ʡʑ௄˕˕ ˕˅ = ହ଻଻,ଷହ଺଴଴/ହ = Ͷ,ͺͳ ʏ                                                                  (5.6) 

 
5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫɫ.ɡ. < 0,2∙ܫɧɨɦ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ 
ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ.  

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ.  

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ːܫ ˑˏ = ͵ʹͷͳ ʏ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ߟʡʡ = ସ଴଴଴ହ  . 
 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ:  

ʜʐሺʜሻܫ  = ʙʝʓʜ ⋅ ௜݂ ⋅ ːܫ ˑˏ = Ͳ,ͷ ⋅ Ͳ,ͳ ⋅ ːܫ ˑˏ = Ͳ,Ͳͷ ⋅ ːܫ ˑˏ,                                      (5.7) 
 

ɝɞɟ    ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  ௜݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʙʜ ⋅ ʜʐሺʜሻܫ = ʹ ⋅ Ͳ,Ͳͷ ⋅ ːܫ ˑˏ = Ͳ,ͳ ⋅ ːܫ ˑˏ,                                                    (5.8) 
 

ɝɞɟ    ʙʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.8), ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ̝ܫ ˓଴ = Ͳ,ͳͷ ⋅ ːܫ ˑˏ  
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ Ʉɬ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ Ʉɬ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ: 

ʜʐሺʙʖሻܫ  = ʙʏʞ ⋅ ௜݂ ⋅ ʙʝʓʜ ⋅ ௠௔௫ܫ ,                                                                        (5.9) 
 

ɝɞɟ     ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  ௜݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5- ɞɥɹ      
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

௠௔௫ܫ  = ா″ʒ˘″೏ ⋅ ːܫ ˑˏ                                                                                                (5.10) 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʹ ⋅ Ͳ,ͳ ⋅ Ͳ,ͷ ⋅ ଵ,ଵଷ଴,ଷ଺଻ ⋅ ͵ʹͷͳ = ͳͲͲͳ ʏ   
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ூʜʐሺʙʖሻ⋅ʙʜூʡ ,                                                                                                (5.11) 

 
ɝɞɟ  ʙʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ = ௠௔௫ܫ = ͳͲͲͲͻ,ͻ ʏ   

 
Ɍɨɝɞɚ: 
ʡܭ  > ଵ଴଴ଵ⋅ଶଵ଴଴଴ଽ,ଽ = Ͳ,ʹ  

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ) ɪɚɜɧɚ: 
ʜʡܫ  = ூ∗˔˓௄ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ                                                                                     (5.12) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ʑ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ʑ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 



 

62 
 

ʑ ൒ ூ∗˔˓௄ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ                                                                                      (5.13) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ʑ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
 
5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ܫʝʡʠ = ሺʹ ÷ ͳʹሻ ∙ ːܫ ˑˏ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʝʡʠ = ͸ ∙ ːܫ ˑˏ 
 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ.  
 

 
 

Ɋɢɫɭɧɨɤ 5.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɝɟɧɟɪɚɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 
 
 
 

0

0,2

0,4

0,6

0,8

0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8 2

IΔ, ɨ.ɟ.

Iɬ, ɨ.ɟ.

ɋɪɚɛɚɬɵɜɚɧɢɟ Ȼɥɨɤɢɪɨɜɤɚ

Ɍɨɪɦɨɠɟɧɢɟ

16,7º

ВIɧ.ɬ.

Iɫɪ.ɨ.



 

63 
 

5.3.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
(UN (U0)) 

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺUʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ Uʝ Эʚ.ʠʡ., ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 
 

Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ Uʝ Эʚ.ʠʡ. 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
𝛴ܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,Ͳͺ + Ͳ,ʹͷ = Ͳ,ͻ͸ͷ ˏˍʣ˗˃ˊ˖, (5.14)          

 
ɝɞɟ   ܥȽ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,7 ɦɤɎ/ɮɚɡɭ;          
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 .Ɍ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,0073 ɦɤɎ/ɮɚɡɭ;  ܥɲ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
0,008 ɦɤɎ/ɮɚɡɭ;          ܥȼȽ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 10,5 ɤȼ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,25 
ɦɤɎ/ɮɚɡɭ. 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 
 ܷ଴ ˠˎ.˔˕ = ܭ ∙ ܷ଴ ஼ሺ𝜇బሻ஼ሺ𝜇బሻ+஼𝛴,

 
                                                                                   (5.15) 

 
ɝɞɟ      ܭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ܭ = Ͳ,ͷ; ܥሺఓబሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ܥሺఓబሻ = Ͳ,Ͳͳʹ ˏˍʣ ˗˃ˊ˖ ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ଵଷ ∙ ௎ʜʝʛ ʑʜ√ଷ = ଵଷ ∙ ଵଶଵ√ଷ = ʹ͵,ʹͻ ˍʑ                                                           (5.16) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ ߱ ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ͷ = ͷ,ͷ Ⱥ                         (5.17) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɨ ɮɨɪɦɭɥɟ (5.15): 
 ܷ଴ ˠˎ.˔˕ = Ͳ,ͷ ∙ ʹ͵,ʹͻ ∙ ଴,଴ଵଶ଴,଴ଵଶ+଴,ଽ଺ହ = ͳͶ͵ ʑ  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ௎బ Эʚ.ʠʡ௡ʡʜ  ,                                                                                              (5.18) 

 ܷʠʟ ൒ ଵ,ହ଴,ଽହ ⋅ ଷ⋅ଵସଷభబ,ఱ√య⋅బ,భయ  ,  
 ܷʠʟ ൒ ͵,͹ ʑ,  
 

ɝɞɟ     ܭʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
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݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

9,0ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ  ɫ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 
3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 

 ܺ = ଵ௄ʡ+ଶ                                                                                                                  (5.19) 

 
ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ܺ ɩɪɢ ܭʡ = ͳ,͵, ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ 

ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30,3 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ                                                                (5.20) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ஼ʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ                                                                  (5.21) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
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Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ூమூʜ ,                                                                                                              (5.22) 

 
ɝɞɟ     ܫଶ – ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ;  ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜɨ ɜɬɨɪɢɱɧɨɣ ɰɟɩɢ. 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ஺ூ∗మమ  ,                                                                                                       (5.23) 

 
ɝɞɟ     ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

Ɂɚɳɢɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ: 
 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = ሺͲ,Ͳͷ − Ͳ,Ͳ͹ሻ; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͹ͲͲ ˔. 

Ɍɨɝɞɚ: 
ଶ∗ܫ  = √ʏ௧ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ                                                                                   (5.24) 
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ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మ௄ʜ = ଴,ଶଵଵ,ଶ = Ͳ,ͳ͹ͷ,                                                                                  (5.25) 

 
ɝɞɟ    ܭʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

 
ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ                                                                                                (5.26)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ:  
ʓʝʞݐ  = ଷ଴଴,ଵ଻ହమ ≈ ͻͺͲ ˔  

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଷ଴ሺூ∗మሻమ,                                                                                                        (5.27) 

ʗʝܣ  = ͵Ͳ = ଶଶ∗ܫ ∙   ʠʟݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 750 
 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 30 ɫ, t ɦɚɤɫ. = 750 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶɈɌɋሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 

110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ 
ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 
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.ଶʠ.ʖ∗ܫ ൑ ூమʛʗʜሺమሻ௄ʦ = ଵଵ,ଷ⋅ଶ∙(௑೏ ˅ː′′ +௑ʡ+௑ʚ) ,                                                            (5.28) 

 

ɝɞɟ  ܺ∗ˎ = ܺˎ ∙ ௌ˄௎మ˄ = ʹͶ,͹Ͳͷ ∙ ହଽ,ଵଶଵଶଵమ = Ͳ,Ͳͳ; ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,͵͸͹ ∙ ሺଵଶଵଵ଴,ହሻଶ = Ͷͺ,͹Ͷ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ 
ɧɚɩɪɹɠɟɧɢɹ; ܺʡ = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵ଴,ହଵ଴଴ ∙ ହଽ,ଵଶ଼଴ = Ͳ,Ͳ͹ͺ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 110 ɤȼ: 
.ଶʠ.ʖ∗ܫ  ൑ ଵଵ,ଷ⋅ଶ∙ሺସ଼,଻ସ+଴,଴଻଼+଴,଴ଵሻ = Ͳ,ͲͲ͹ͻ ˑ. ˈ.                                               (5.29) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲ͹ͻ ∙ ʹ ∙ ଵଶଵଵ଴,ହ = Ͳ,ͳͺ                                           (5.30) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ ܫଶʠ.ʖ. = Ͳ,ʹͷ. 

ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ Ɇɒȼ, ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
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ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ,                                                                    (5.31)ܫ

 
ɝɞɟ    ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ ˔. 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ                                                                                 (5.32)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.2 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ͳ ∙  ʜ                                                                              (5.33)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ቀభబ,ఱ∙భబబబభబబ ቁ = ͸͸,Ͳʹ ʑ                                                      (5.34) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒȼ, ɫ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV  ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ 
ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 
ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 110 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

 
ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ ȼɨɞɥɨ-Ɉɧɟɠɫɤɚɹ 

Ƚɗɋ – ɉɭɞɨɠ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͳͻ,ʹʹ + ଴,ହ଼ ∙ ʹͷ,͹͵ = ͳͻ,Ͷͻ ʝˏ,               (5.35) 

 
ɝɞɟ    ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
110 ɤȼ: 

 ܼʡ = ଴,ଵ଴ହ∙ଵଶଵ଼଴ ଶ = ͳͻ,ʹʹ ʝˏ  

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 110 ɤȼ: 

 ܼଵʚ′ = ˎଶݔ√ + ଶݎˎ = √ʹͶ,͹Ͳͷଶ + ͹,ͳͻͺଶ = ʹͷ,͹͵ ʝˏ  
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ଼଴ହଽ,ଵଶ + ଴,ହ଼ ∙ ହଽ,ଵଶଵଶଵమ ∙ ʹͷ,͹͵ = Ͳ,ͳ͵  

  ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ ɟɞɢɧɢɰɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳ͵ ∙ ͳ,ͺ͸ = Ͳ,ʹͶ͵ ʝˏ,                                                    (5.36) 
 

ɝɞɟ     ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమହଽ,ଵଶ = ͳ,ͺ͸. 
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ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ʹͶ͵ ∙ రబబబఱభబఱబబభబబ = ͳ,ͺͷ ʝˏ                                                           (5.37) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ͺͷ ʝˏ. 
 
1) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ − ͷͲ ʝˏ˔ˈˍ. 

2) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଷଶହଵ = ͳ,ͺ͸ ʝˏ,                                                           (5.38) 

 
ɝɞɟ     ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଶ,ଶ଺−଴,ଽହ଴,ଽ = ͵,ͻ͹,                                                                 (5.39) 

 
ɝɞɟ    ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ.                                                              (5.40) 

ʜʏʒʟ.ʣ ߮ݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵ͷͺ                                                                 (5.41) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͸ͻ,Ͳ͵°. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ.                                                                      (5.42) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ଵ଴,ହమହଽ,ଵଶ = Ͳ,͸ͷ ʝˏ                                                      (5.43) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଺ହ∙ସ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,ͻͷ ʝˏ                                                         (5.44) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,ͻͷ ʝˏ. 
 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ            ܼ஼ʛଵ = Ͳ,ʹͺ ʝˏ, ܼ஼ʛଶ = Ͳ,͹Ͷ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ Ɇɒȼ, 

ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
 

Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.3.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʠʗʒʜܫ  = ௄ʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ                                                    (5.45)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ                                                                    (5.46)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

Ⱦɚɧɧɵɟ ɩɨ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 5.3. 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
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Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ.                                                                   (5.47)ܫ

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ 
ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ.  

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ, 
ɬɚɛɥɢɰɵ Ƚ.1 ɢ Ƚ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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6 Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 

6.1 ɇɚɡɧɚɱɟɧɢɟ ɤɥɚɫɫɚ ȽɌɋ 
 

ɇɚɡɧɚɱɟɧɢɟ ɤɥɚɫɫɚ ȽɌɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [38].  
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ 87 – 65 = 22,00 ɦ; ɝɪɭɧɬ ɨɫɧɨɜɚɧɢɹ ɫɭɩɟɫɱɚɧɵɣ ɢ 

ɫɭɝɥɢɧɢɫɬɵɣ – III ɤɥɚɫɫ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [38, ɬɚɛɥɢɰɚ 1.1]. 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ 201 Ɇȼɬ – II I ɤɥɚɫɫ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ           

[38, ɬɚɛɥɢɰɚ 1.2]. 
ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɩɪɢ 

ɚɜɚɪɢɢ – 2800 ɱɟɥɨɜɟɤ – II ɤɥɚɫɫ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [38, ɬɚɛɥɢɰɚ 1.4]. 
ɇɚɡɧɚɱɚɟɦ II  ɤɥɚɫɫ ȽɌɋ. 
 
6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
Ɉɬɦɟɬɤɢ: ∇ʜʞʢ = ͺ͹,ͲͲ ɦ, ∇ʣʞʢ = ͻͲ,ͲͲ ɦ, ∇ʢʛʝ = ͺͳ,ͳ͵ ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ʒʒʞ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʒʞ = ∇ʜʞʢ +  ℎ௦,                                                                                       (6.1) 
 

ɝɞɟ   ℎ௦  – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ.  
  ℎ௦ =  ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ,                                                                              (6.2) 

 
ɝɞɟ    ℎ௥௨௡ଵ% − ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ܽ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɩɪɢɧɹɬɚɹ ɞɥɹ ȽɌɋ II ɤɥɚɫɫɚ − 0,7 ɦ.  

 
ɗɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɢ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ    

ɫɨɝɥɚɫɧɨ [40].  
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ∙௅g∙ௗ ∙  (6.3)                                                                                     ߙݏ݋ܿ

 
ɝɞɟ     ݇௪ — ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ [40, ɉɪɢɥɨɠɟɧɢɟ Ȼ]; ௪ܸ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ;  

L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ ≈ 5900 ɦ;  ߙ — ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ 
(ɩɪɢɧɢɦɚɟɬɫɹ ߙ =0);  ݀ – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
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 ݀ = ∇ʜʞʢ−∇ʓʜʝ ଶ = ଼଻−଺ହଶ = ͳͳ ˏ                                                                      (6.4) 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
 ∆ℎ௦௘௧ = Ͳ,ͲͲͲͲͲʹͳ ∙ ସ଴଴∙ହଽ଴଴ଽ,଼ଵ∙ଵଵ ∙ ͳ = Ͳ,ͲͶ͸ ˏ  

 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ:  
1) Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ, g௅௏ೢమ  ˋ g௧௏ೢ :  

 g௅௏ೢమ = ଽ,଼ଵ∙ହଽ଴଴ସ଴଴ = ͳͶͶ,͹  ;   
g௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶ଴ = ͳͲͷͻͷ 

 
ɝɞɟ     ݐ – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, (ݐ = ͸ ˚ = ʹͳ͸ͲͲ ˔). 
 

2) ɂɡ ɝɪɚɮɢɤɚ [40, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫ. Ⱥ.1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ 
ɩɨ ɡɧɚɱɟɧɢɹɦ g௅௏ೢమ  ˋ g௧௏ೢ   ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ gℎ೎𝑝௏ೢమ  ˋ g ೎்𝑝௏ೢ : 

 

Ⱦɥɹ  g௅௏ೢమ = ͳͶͶ,͹ :   
gℎ೎𝑝௏ೢమ = Ͳ,ͲʹͲ͹,    

g ೎்𝑝௏ೢ = ͳ,͹͵ 

Ⱦɥɹ  g ೎்𝑝௏ೢ = ͳͲͷͻͷ :   
gℎ೎𝑝௏ೢమ = Ͳ,Ͳͺͷ,   

g ೎்𝑝௏ೢ = Ͷ,ͳͻ 

 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɛɟɪɭɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ. 
 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ௖ܶ௣ (ɫ) ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ ℎ௖௣ (ɦ): 
 ௖ܶ௣ = ͳ,͹͵ · ௏ೢg = ͳ,͹͵ · ଶ଴ଽ,଼ଵ = ͵,ͷ͵ ˔  ℎ௖௣ = Ͳ,ͲʹͲ͹ · ௏ೢమg = Ͳ,ͲʹͲ͹ · ସ଴଴ଽ,଼ଵ = Ͳ,ͺͶ ˏ  

 
3) ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ:  
 λୡୢ୮ = g ೎்𝑝²ଶగ = ଽ,଼ଵ·ଷ,ହଷ²ଶ·ଷ,ଵସ = ͳͻ,Ͷ͸ ˏ                                                                    (6.5)  

 
4) ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɹ ݀ > λୡୢ୮: ͳͳ > Ͳ,ͷ · ͳͻ,Ͷ͸ = ͻ,͹͵. ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ. 
 
5) ȼɵɫɨɬɚ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ:  
  ℎଵ% = ℎ௖௣ܭ௜ ,                                                                                                    (6.6) 
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ɝɞɟ    ܭ௜ = ʹ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [40, ɉɪɢɥɨɠɟɧɢɟ Ⱥ1, 
ɪɢɫ. Ⱥ.2]. 
  ℎଵ% = Ͳ,ͺͶ · ʹ,ʹͷ = ͳ,ͻ ˏ  

 
6) ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  ℎ௥௨௡ଵ% = ݇௥݇௣݇௦௣݇௥௨௡ ℎଵ% ,                                                                              (6.7) 
 

ɝɞɟ     ݇ ௥ = ͳ ɢ ݇ ௣ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɉ [40, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ.1];  ݇௦௣ = ͳ,Ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [40, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ.2];  ݇௥௨௡ = ͳ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [40, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, 
ɪɢɫ. Ⱦ.1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ λd

cp/ℎଵ% ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ.  
  ℎ௥௨௡ଵ% = ͳ · Ͳ,ͻ · ͳ,Ͷ · ͳ,ͺ · ͳ,ͻ = Ͷ,͵ͳ ˏ  
 
7) Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ: 
ʒʒʞߘ  = ʜʞʢߘ +  ℎ௥௨௡௟% + ∆ ℎ௦௘௧ + ܽ = ͺ͹ + Ͷ,͵ͳ + Ͳ,ͲͶ͸ + Ͳ,͹ = = ͻʹ,ͳͲ ˏ  
 
Ⱦɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ 

ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐʞߘ  = ʜʞʢߘ +  ℎଵ% + ∆ ℎ௦௘௧ + ܽ                                                                 (6.8) 
ʒʐʞߘ  = ͺ͹,ͲͲ + ͳ,ͻ + Ͳ,ͲͶ͸ + Ͳ,͹ = ͺͻ,͸ͷ ˏ   
 
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
1) ɩɪɢ ɪɚɫɯɨɞɟ ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː = ͹͵ͻͺ,ͷͲ ˏଷ/˔ ɨɬɦɟɬɤɚ ɍɇȻ 73,28 ɦ; 
2) ɩɪɢ ɪɚɫɯɨɞɟ ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ = ͻͳͶͺ,Ͷ͵ ˏଷ/˔ ɨɬɦɟɬɤɚ ɍɇȻ 74,00 ɦ. 
 
Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ: 

 



 

80 
 

ˑ˔ːܪ = ʜʞʢߘ − ʢʜʐ(ܳˏ˃ˍ˔. ˓˃˔˚ˑ˔ː ) = ͺ͹,ͲͲ − ͹͵,ʹͺ = ͳ͵,͹ʹ ˏ                     (6.9) 
ˑ˔ːܪ  = ͳ͵,͹ʹ ˏ > ௠̞௜௡ܪ = ͳͲ,͵ˏ  
˅ˑ˒ܪ  = ʣʞʢߘ − ʢʜʐ(ܳˏ˃ˍ˔. ˓˃˔˚˒ˑ˅ ) = ͻͲ,ͲͲ − ͹Ͷ,ͲͲ = ͳ͸,ͲͲ ˏ                  (6.10) 
˅ˑ˒ܪ  = ͳ͸,ͲͲ ˏ > ௠̞௜௡ܪ = ͳͲ,͵ˏ  
 
ȼɵɜɨɞ: ɩɚɜɨɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ ɩɪɢ ɨɫɧɨɜɧɨɦ ܳˑ˔ː 

ˆ˃  ɢ ɩɨɜɟɪɨɱɧɨɦ ܳ˒ˑ˅ 

ˆ˃ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɱɟɪɟɡ ɮɨɪɦɭɥɭ ɦɨɳɧɨɫɬɢ:  
 ܳˑ˔ːˆ˃ = ேˆ˃ [ˍʑ˕]ଽ,଼ଵ∙ሺுˑ˔ː −∆ℎሻ∙𝜂 = ହ଴,ଶହ∙ଵ଴యଽ,଼ଵ∙ሺଵଷ,଻ଶ−଴,ହሻ∙଴,ଽଵ଻ = Ͷʹʹ,ͷͶ ˏଷ/˔                            (6.11) 

 ܳ˒ˑ˅ˆ˃ = ேˆ˃ [ˍʑ˕]ଽ,଼ଵ∙ሺு˒ˑ˅ −∆ℎሻ∙𝜂 = ହ଴,ଶହ∙ଵ଴యଽ,଼ଵ∙ሺଵ଺,଴଴−଴,ହሻ∙଴,ଽଵ଻ = ͵͸Ͳ,͵ͺ ˏଷ/˔                         (6.12) 

 
ɋɨɝɥɚɫɧɨ [37] ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ 

ɪɚɫɯɨɞɨɜ – m, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ (n - 1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ݊ ൑ ͸. 
 ݉ = Ͷ − ͳ = ͵; 
 ܳʒЭʠˑ˔ː = Ͷʹʹ,ͷͶ ∙ ͵ = ͳʹ͸͹,͸ʹ ˏଷ/˔  
 ܳʒЭʠ˒ˑ˅ = ͵͸Ͳ,͵ͺ ∙ ͵ = ͳͲͺͳ,ͳͶ ˏଷ/˔  
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 

ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ:   
 ܳ˓˃˔˚ˑ˔ː = ܳˏ˃ˍ˔. ˓˃˔˚ˑ˔ː − ܳʒЭʠˑ˔ː − ܳ௖                                                                       (6.13) 
 ܳ˓˃˔˚ˑ˔ː = ͹͵ͻͺ,ͷͲ − ͳʹ͸͹,͸ʹ  − ͳ͵ʹͺ,ͷ͸ = ͶͺͲʹ,͵ʹ ˏଷ/˔  
 ܳ˔ = ሺ௏˒ ˑ+௏˒ ˓ሻ்̝ ˓ = ሺ଼,ହଷ+ଵ଴,ସଵሻ∙ଵ଴వଵସଶହ଺଴଴଴ = ͳ͵ʹͺ,ͷ͸ ˏଷ/˔                                           (6.14) 

 
Ⱦɥɹ ɩɨɜɟɪɨɱɧɨɝɨ: 
 ܳ˓˃˔˚˒ˑ˅ = ܳˏ˃ˍ˔. ˓˃˔˚˒ˑ˅ − ܳʒЭʠ˒ˑ˅ − ܳ௖                                                                        (6.15) 
 ܳ˓˃˔˚˒ˑ˅ = ͻͳͶͺ,Ͷ͵ − ͳͲͺͳ,ͳͶ − ͳ͵ʹͺ,ͷ͸ = ͸͹͵ͺ,͹͵ ˏଷ/˔  
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ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ:  
˓ݍ  = [߭ℎ] · ℎʜʐ,                                                                                               (6.16)  
 

ɝɞɟ     ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɍɇȻ = f (Qɧɛ) 
ɩɪɢ  ܳˏ˃ˍ˔. ˓˃˔˚ˑ˔ː ;  [߭ℎ] − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ (ɩɟɫɨɤ – 2,5÷3,5 ɦ/ɫ; ɝɥɢɧɚ − 3÷4 ɦ/ɫ).   

   [߭ℎ] = ͵,Ͷ ˏ/˔  
 ℎː˄ = ͹͵,ʹͺ − ͸ͷ,ͲͲ = ͺ,ʹͺ ˏ  
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (6.16): 
˓ݍ  = ͵,Ͷ · ͺ,ʹͺ = ʹͺ,ͳͷʹ ˏଷ/˔  
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷݍ˓ = ͳ,ʹͷ · ʹͺ,ͳͷʹ = ͵ͷ,ͳͻ ˏଷ/˔                                                   (6.17) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ:  
ܤ  = ொ˓˃˔˚ˑ˔ː௤˅ = ସ଼଴ଶ,ଷଶଷହ,ଵଽ = ͳ͵͸,Ͷ͹ ˏ                                                                       (4.18) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɥёɬɨɜ ɢ ɢɯ ɲɢɪɢɧɚ ɩɨɞɛɢɪɚɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɪɚɫɱёɬɧɨɟ 

ɡɧɚɱɟɧɢɟ ܤ ɛɵɥɨ ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  ݊ = ͸ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ.  ܾ = ʹͶ ɦ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: ܤ = ݊ · ܾ = ͸ · ʹͶ = ͳͶͶ ˏ. 
 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − ܪ଴ଵ, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ − ܪ଴ଶ: 

଴ଵˑ˔ːܪ  =  ( ொ˓˃˔˚ˑ˔ː௠∙௕∙௡∙√ଶ௚)ଶ ଷ⁄ = ቀ ସ଼଴ଶ,ଷଶ଴,ସଽ∙ଶସ∙଺∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͸,ͳͺ ˏ,                              (6.19) 
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ɝɞɟ    ݉ = Ͳ,Ͷͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ 
ɜɨɞɨɫɥɢɜɚ ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ.  

଴ଶˑ˔ːܪ  =  ( ொ˓˃˔˚ˑ˔ː௠∙ఌ ∙𝜎˒∙௕∙௡√ଶ௚)ଶ ଷ⁄ ,                                                                            (6.20) 

 
ɝɞɟ     𝜎˒ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; ߝ  − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ ɩɨɬɨɤɚ ɜ 
ɩɪɨɥɟɬ: 

= ߝ  ͳ − Ͳ,ʹ [𝜉˖+ሺ௡−ଵሻ∙𝜉˄௡ ] ுబ௕ = ͳ − Ͳ,ʹ [଴,଻+ሺ଺−ଵሻ∙଴,ସହ଺ ] ∙ ଺,ଵ଼ଶସ = Ͳ,ͻ͹͵            (6.21) 

଴ଶˑ˔ːܪ  =  ቀ ସ଼଴ଶ,ଷଶ଴,ସଽ∙଴,ଽ଻ଷ ∙ଵ∙ଶସ∙଺∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͸,ʹͻ ˏ  

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ:  
 ଴ܸ = ொ˓˃˔˚ˑ˔ːሺ∇ʜʞʢ−∇ʓʜʝሻ∙ሺ஻+ሺ௡−ଵሻఋ˄ሻ,                                                                               (6.22) 

 
ɝɞɟ     ߜ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ. Ɂɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ ɢ ɪɚɡɦɟɪɨɜ 
ɩɟɪɟɤɪɵɜɚɟɦɵɯ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ (ߜ˄ = Ͷ ɦ – ɞɥɹ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ           ܾ > ͳͶ ɦ).  

 ଴ܸ =  ସ଼଴ଶ,ଷଶሺ଼଻,଴଴−଺ହ,଴଴ሻ∙ሺଵସସ+ሺ଺−ଵሻ∙ସሻ = ͳ,͵͵ ˏ/˔  

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 

V0: 
 ʜ = ʜ଴ଶ − 𝛼௏బమଶ௚ = ͸,ʹͻ − ଵ,ଵ∙ଵ,ଷଷమଶ∙ଽ,଼ଵ = ͸,ͳͻ ˏ                                                      (6.23) 

 
ɋɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ ʜ˔˕ = ͸ ˏ – ɛɥɢɠɚɣɲɢɣ ɤ ɜɵɱɢɫɥɟɧɧɨɦɭ ʜ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ͺ͹,ͲͲ − ͸ = ͺͳ,ͲͲ ˏ                                                 (6.24) 
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6.3.3 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

 
ɇɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ (ɩɪɢ ∇ʣʞʢ = ͻͲ,ͲͲ ɦ) ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ:  
 H଴ଵ˒ˑ˅ = ( Q˓˃˔˚˒ˑ˅୫∙B∙√ଶg)ଶ ଷ⁄ = ቀ ଺଻ଷ଼,଻ଷ଴,ସଽ∙ଵସସ∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͹,͹ͷ ˏ                                 (6.25) 

 H଴ଶ˒ˑ˅ =  ( Q˓˃˔˚˒ˑ˅୫∙க∙σ˒∙B∙√ଶg)ଶ ଷ⁄ = ቀ ଺଻ଷ଼,଻ଷ ଴,ସଽ∙଴,ଽ଺଻∙ଵ∙ଵସସ∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͹,ͻʹ ˏ             (6.26) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 ଴ܸ = Q˓˃˔˚˒ˑ˅ሺ∇ʣʞʢ−∇ʓʜʝሻሺB+ሺ୬−ଵሻஔʐ = ଺଻ଷ଼,଻ଷሺଽ଴,଴଴−଺ହ,଴଴ሻሺଵସସ+ሺ଺−ଵሻ∙ସሻ = ͳ,ͺ͹ ˏ/˔            (6.27) 

 H˒ˑ˅ = H଴ଶ˒ˑ˅ − α∙௏బమଶg = ͹,ͻʹ  − ଵ,ଵ∙ଵ,଼଻మଶ∙ଽ,଼ଵ = ͹,͹ʹ ˏ                                          (6.28) 

 
Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ, ɬ.ɟ. ɨɬɦɟɬɤɚ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ:   
 ∇ʣʞʢ˓ = ∇ʒʑ + H˒ˑ˅ = ͺͳ,ͲͲ + ͹,͹ʹ = ͺͺ,͹ʹ ˏ,                                    (6.29) 
 
Ɉɬɦɟɬɤɚ Ɏɉɍ ɨɫɬɚɟɬɫɹ ɪɚɜɧɨɣ 90,00 ɦ, ɬɚɤ ɤɚɤ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɢɫɯɨɞɧɭɸ. 
 
6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪɭ-Ɉɮɢɰɟɪɨɜɭ 
 
ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6.1. 
 

Ɍɚɛɥɢɰɚ 6.1 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ܪ˔˕ = ͸ ˏ  
x y x y x y x y 
0 0,76 6,6 1,926 13,2 9,048 19,8 20,43 

0,6 0,216 7,2 2,364 13,8 9,918 20,4 21,654 
1,2 0,042 7,8 2,85 14,4 11,364 21 22,908 
1,8 0 8,4 3,384 15 11,76 21,6 24,186 
2,4 0,036 9 3,966 15,6 12,732 22,2 25,494 
3 0,162 9,6 4,584 16,2 13,734 22,8 26,826 

3,6 0,36 10,2 5,238 16,8 14,772 23,4 28,188 
4,2 0,6 10,8 5,922 17,4 15,84 24 29,628 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.1 
x y x y x y x y 

4,8 0,876 11,4 6,648 18 16,944   
5,4 1,188 12 7,41 18,6 18,078   
6 1,536 12,6 8,214 19,2 19,242   

 
ɇɚ ɪɢɫɭɧɤɟ 6.1 ɩɨɤɚɡɚɧ ɜɢɞ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ, ɩɨɫɬɪɨɟɧɧɨɝɨ ɩɨ ɞɚɧɧɵɦ 

ɬɚɛɥɢɰɵ 6.1. 
 

 
 

Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɚ 
ܪ  = ͸ ˏ, ݌˅ = ∇ʒʑ − ∇ʓʜʝ = ͺͳ,ͲͲ − ͸ͷ,ͲͲ = ͳ͸ ˏ, ɫ ɩɨɦɨɳɶɸ 

ɢɧɬɟɪɩɨɥɹɰɢɢ ɧɚɯɨɞɢɬɫɹ ɪɚɞɢɭɫ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ 
ɜɨɞɨɛɨɹ ܴ = ͳͻ,͵ͺ ˏ.  

 
Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɛɵɤɚ (ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ): 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ˕˔ܪ = ͺͳ,ͲͲ + ͳ,͸ ∙ ͸ = ͻͲ,͸ ˏ                                      (6.30) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ∇ʒʞ ɫ ɭɱɟɬɨɦ ɜɵɫɨɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ: 
 ∇ʒʞ = ∇ʜʞʢ + ͳ,ͳℎ˅ሺˑ˔ːሻ + ܽ = ͺ͹,ͲͲ + ͳ,ͳ ∙ ͳ,ͻ + Ͳ,͹ = ͺͻ,͹ͻ ˏ,      (6.31) 
 

ɝɞɟ     ℎ˅ሺˑ˔ːሻ = ͳ,ͻ ˏ – ɜɵɫɨɬɚ ɜɨɥɧɵ; ܽ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 0,7 ɦ ɞɥɹ 2 ɤɥɚɫɫɚ. 
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Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɜɵɛɪɚɧɚ ɩɨ ɧɚɢɛɨɥɶɲɟɣ ɨɬɦɟɬɤɟ 
ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ: ∇ʒʒʞ = ͻʹ,ͳͲ ˏ.  

 
6.3.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɣ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ʡ଴ = ∇ʜʞʢ − ∇ʓʜʝ = ͺ͹,ͲͲ − ͸ͷ,ͲͲ = ʹʹ,ͲͲ ˏ                                        (6.32) 
 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ℎˍ˓ = √ ௔ொమ˓ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻమ௚య = √ ଵ,ଵ∙ସ଼଴ଶ,ଷଶమሺଵସସ+ሺ଺−ଵሻ∙ସሻమ∙ଽ,଼ଵయ = Ͷ,ͷͺ ˏ                                   (6.33) 

 
ȼɵɱɢɫɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ: 
 

 𝜉 బ் = బ்ℎˍ˓ = ଶଶସ,ହ଼ = Ͷ,ͺ ˏ                                                                                (6.34) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ: ߮ = Ͳ,ͻͷ  

 ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ߞ௖′, ߞ௖′′:          ߞ௖′ = Ͳ,͵ͷʹ;  ߞ௖′′ = ʹ,ʹ͵. 
 
ɋɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ℎ௖′ = ′௖ߞ ∙ ℎˍ˓ = Ͳ,͵ͷʹ ∙ Ͷ,ͷͺ = ͳ,͸ͳ ˏ                                                            (6.35) 
 ℎ௖′′ = ′′௖ߞ ∙ ℎˍ˓ = ʹ,ʹ͵ ∙ Ͷ,ͷͺ = ͳͲ,ʹͳ ˏ                                                        (6.36) 
 ℎ௖′′ = ͳͲ,ʹͳ ˏ > ℎː˄ = ͺ,ʹͺ ˏ – ɜ ɇȻ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
 
ȼɵɜɨɞ: ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 

 
6.3.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 
ɉɥɨɳɚɞɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 ߱௖ = ℎ௖′ ∙ ሺܤ + ሺ݊ − ͳሻ ∙  ሻ                                                                         (6.37)˄ߜ
 ߱௖ = ͳ,͸ͳ ∙ ሺͳͶͶ + ሺ͸ − ͳሻ ∙ Ͷሻ = ʹ͸Ͷ,ͲͶ ˏଶ  
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ɋɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 𝑣˔ = ொ˓𝜔೎ = ସ଼଴ଶ,ଷଶଶ଺ସ,଴ସ = ͳͺ,ͳͻ ˏ/˔                                                                          (6.38) 

 
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɜɨɞɨɛɨɹ: 
˅ߜ  = Ͳ,ͳͷ𝑣௖√ℎ௖′ = Ͳ,ͳͷ ∙ ͳͺ,ͳͻ ∙ √ͳ,͸ͳ = ͵,Ͷ͸ ˏ                                         (6.39) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧёɦ ɝɚɫɢɬɟɥɟɣ: 
 ݈˅ = ሺͲ,ͺ ÷ ͳሻ݈˒˓,                                                                                            (6.40)  
                                                                 

ɝɞɟ     ݈˒˓ – ɞɥɢɧɚ ɩɪɵɠɤɚ (ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɜɚɥɶɰɚ): 
 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ                                                                             (6.41) 
 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͲ,ʹͳ − ͳ,͸ͳሻ = ͶͶ,Ͷ͹ ˏ  
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (6.40): 
 ݈˅ = Ͳ,ͺͷ݈˒˓ = Ͳ,ͺͷ ∙ ͶͶ,Ͷ͹ = ͵ͺ ˏ  
 
6.3.7 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
Ɋɚɫɱёɬ ɜɵɫɨɬɵ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ℎ˔˕ ɩɪɨɜɨɞɢɬɫɹ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɫɬɟɧɤɭ 

ɤɚɤ ɧɟɩɨɞɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ.  
 ℎ˔˕ = 𝜎ℎ௖′′ −  (6.42)                                                                                             ,˕˔ܪ
 

ɝɞɟ     ܪ˔˕ – ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ. 
˕˔ܪ  = ( ௤௠√ଶ௚)ଶ/ଷ − 𝛼௤మଶ௚(𝜎ℎ೎′′)మ,                                                                          (6.43) 

 
ɝɞɟ  𝜎 = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ (1,07-1,13); ߙ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; ݉ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ (ɞɥɹ 
ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɨɥɢɝɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ݉ = Ͳ,͵ͷ); ݍ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɛɨɟ:  

ݍ  = ொ˓˃˔˚஻+ሺ௡−ଵሻ∙ఋ˄ = ସ଼଴ଶ,ଷଶଵସସ+ሺ଺−ଵሻ∙ସ = ʹͻ,ʹͺ ˏଷ/˔                                                      (6.44) 
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ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ ɩɨ ɮɨɪɦɭɥɟ (6.43): 
˕˔ܪ  = ቀ ଶଽ,ଶ଼଴,ଷହ∙√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ଶଽ,ଶ଼  మଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙ଵ଴,ଶଵሻమ = ͸,͹ͳ ˏ  

 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (6.42): 
 ℎ˔˕ = ͳ,ͳ ∙ ͳͲ,ʹͳ − ͸,͹ͳ = Ͷ,ͷ ˏ  
 
6.3.8 ɉɪɨɜɟɪɤɚ ɫɨɩɪɹɠɟɧɢɣ ɩɨɬɨɤɨɜ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ  

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɫɬɟɧɤɢ ɩɪɨɜɟɪɹɟɬɫɹ ɮɨɪɦɚ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 

ɡɚ ɫɬɟɧɤɨɣ, ɩɪɢɧɢɦɚɹ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɪɚɜɧɨɣ:  
 ଴ܶ = ℎ˔˕ + ˕˔ܪ = Ͷ,ͷ + ͸,͹ͳ = ͳͳ,ʹ͵ ˏ                                                         (6.45) 
 ℎˍ˓ = Ͷ,ͷͺ ˏ, (ɬɚ ɠɟ ɜɟɥɢɱɢɧɚ, ɱɬɨ ɢ ɩɟɪɟɞ ɫɬɟɧɤɨɣ, ɟɫɥɢ ɪɢɫɛɟɪɦɚ ɩɨ 

ɩɨɬɨɤɭ ɜɨɞɵ ɧɟ ɪɚɫɲɢɪɹɟɬɫɹ). 
 𝜉 బ் = బ்ℎˍ˓ = ଵଵ,ଶଷସ,ହ଼ = ʹ,Ͷͷ                                                                                  (6.46) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ:              ߞ௖′ = Ͳ,ͷͶͻ; ߞ௖′′ = ͳ,͵ͳ. 
 
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ:  
 ℎ௖′ = ′௖ߞ ∙ ℎˍ˓ = Ͳ,ͷͶͻ ∙ Ͷ,ͷͺ = ʹ,ͷͳ ˏ  
 ℎ௖′′ = ′′௖ߞ ∙ ℎˍ˓ = ͳ,͵ͳ ∙ Ͷ,ͷͺ = ͸ ˏ  
 ℎ௖′′ = ͸  ˏ < ℎː˄ = ͺ,ʹͺ ˏ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɵɠɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ 

ɫɬɟɧɤɨɣ ɡɚɬɨɩɥɟɧ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ ɡɚ ɫɬɟɧɤɨɣ ɧɟ ɬɪɟɛɭɸɬɫɹ. 
ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ℎ˔˕ = Ͷ,ͷ ˏ. 
 
6.3.9 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɝɥɭɛɢɧɧɵɟ 

ɜɨɞɨɫɛɪɨɫɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɐɈ ɢ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱦɢɚɦɟɬɪ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ܦ = ͷ ˏ. 
Ɉɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɐɈ ɜɵɲɟ ɩɨɬɨɥɤɚ 

ɝɚɥɟɪɟɢ ɧɟ ɦɟɧɟɟ:  
ʹ/ܦ  + ʹˏ = ʹ,ͷ + ʹ = Ͷ,ͷ ˏ  



 

88 
 

ʥʝߘ = ʒʏʚߘ + ℎˆ˃ˎ + Ͷ,ͷ = ͸ʹ,ͷͶ + ͵ + Ͷ,ͷ = ͹Ͳ,ͲͶ ˏ                               (6.47) 
 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ܪ: 
ܪ  = ∇ʜʞʢ+∇ʢʛʝଶ − ∇ʥʝ = ଼଻,଴଴+଼ଵ,ଵଷଶ − ͹Ͳ,ͲͶ = ͳͶ,Ͳ͵ ˏ                             (6.48) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ: 
˅˅ݍ  =  (6.49)                                                                                               ,ܪ݃ʹ√߱ߤ
 

ɝɞɟ     ߤ = Ͳ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ;  ߱ – ɩɥɨɳɚɞɶ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 ߱ = గ஽మସ = ͵,ͳͶ ∙ ହమସ = ͳͻ,͸͵ ˏଶ                                                                      (6.50) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɩɨ ɮɨɪɦɭɥɟ (6.49): 
˅˅ݍ  = Ͳ,ͺ ∙ ͳͻ,͸͵ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͳͶ,Ͳ͵ = ʹ͸Ͳ,ͷͷ ˏଷ/˔  
 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɩɭɫɤɚ 

ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ܳ௖:    
   

 ݊ = ொ೎௤˅˅ = ଵଷଶ଼,ହ଺ଶ଺଴,ହହ = ͷ,ͳ                                                                                   (6.51) 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɩɪɨɩɭɫɤɚ 

ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ݊ = ͸. 
 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ [37, ɪɢɫ. 3.1], ɨɩɪɟɞɟɥɹɟɬɫɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
˒ூܤ  = ℎ√ 𝜌˄𝜌ೢ∙ሺଵ−௡ሻ+௡∙ሺଶ−௡ሻ−𝛼భ ,                                                                                (6.52) 

 
ɝɞɟ     ߙଵ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɡɚ ɫɱёɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ;  ߩ௪ = ͳͲͲͲ ˍˆ/ˏଷ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ;  ߩ˄ = ʹͶͶ͸,ͷ ˍˆ/ˏଷ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  
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ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ:  
 ℎ = ∇ʜʞʢ − ∇ʞʝʓ                                                                                          (6.53) 
 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɇȻ ɢ ɪɚɜɧɚ:  
 ∇ʞʝʓ = ∇ʓʜʝ − ሺߜ˅ + ሺʹ ÷ ͵ሻሻ,                                                                  (6.54) 
 

ɝɞɟ     ߜ˅ = ͵,Ͷ͸ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; 
          ሺʹ ÷ ͵ሻ ɦ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɫ ɧɢɡɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 
 ∇ʞʝʓ = ͸ͷ,ͲͲ − ሺ͵,Ͷ͸ + ʹሻ = ͷͻ,ͷͶ ˏ  

 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.53): 
 ℎ = ͺ͹,ͲͲ − ͷͻ,ͷͶ = ʹ͹,Ͷ͸ ˏ  
 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  
ூ˒ூܤ  = ఊ೙∙ℎ௧௚𝜑∙ቀ 𝜌˄𝜌ೢ+௡−𝛼భቁ ,                                                                                            (6.55) 

 
ɝɞɟ     ߮ = ʹ͸ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ [44]; ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ [42]. 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊ , ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɡɧɚɱɟɧɢɣ ܤ˒ 
(ɬɚɛɥɢɰɚ 6.2) ɢ ɫɬɪɨɹɬɫɹ ɞɜɚ ɝɪɚɮɢɤɚ ɡɚɜɢɫɢɦɨɫɬɢ ܤ˒ = ݂ሺ݊ሻ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɚɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 6.2. Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɮɢɤɨɜ ɨɩɪɟɞɟɥɹɟɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ.  

 
Ɍɚɛɥɢɰɚ 6.2 – Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤூ˒ = ݂ሺ݊ሻ ˋ ܤூ˒ூ = ݂ሺ݊ሻ 

n ܤூ˒ ܤூ˒ூ 
0 19,68 34,71 

0,1 19,96 33,01 
0,2 20,37 31,48 
0,3 20,92 30,07 
0,4 21,66 28,79 
0,5 22,62 27,62 
0,6 23,91 26,53 
0,7 25,67 25,53 
0,8 28,18 24,60 
0,9 32,04 23,73 
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Ɋɢɫɭɧɨɤ 6.2 – ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ ܤூ˒ = ݂ሺ݊ሻ ˋ ܤூ˒ூ = ݂ሺ݊ሻ 
 

Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ ܤ˒ = ʹͷ,ͷͺ ɦ ɢ ݊ = Ͳ,͸ͻͷʹ.  
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 25,58 ɦ. 
 
6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɩɨ ɲɜɚɦ 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɫɬɨɹɧɧɵɟ (ɦɟɠɫɟɤɰɢɨɧɧɵɟ ɢ ɲɜɵ-

ɧɚɞɪɟɡɵ) ɢ ɜɪɟɦɟɧɧɵɟ (ɫɬɪɨɢɬɟɥɶɧɵɟ) ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ. ɒɜɵ ɭɫɬɪɨɟɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɬɟɥɟ ɩɥɨɬɢɧɵ.  

ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɡɤɚ ɲɜɚɦɢ ɜ ɨɫɧɨɜɧɨɦ 
ɩɪɨɢɡɜɟɞɟɧɚ ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɤɥɢɧɢɜɚɧɢɹ ɡɚɬɜɨɪɨɜ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ 24 ɦ.  

Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɟ ɲɜɵ ɭɫɬɪɨɟɧɵ ɜɟɪɬɢɤɚɥɶɧɵɦɢ 
ɲɢɪɢɧɨɣ 4-5 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1-1,5 ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 
ɒɢɪɢɧɚ ɲɜɨɜ-ɧɚɞɪɟɡɨɜ 1-2 ɫɦ. 

 
 
 
 

0,00

5,00

10,00

15,00

20,00

25,00

30,00

35,00

40,00

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

Bɩ

nBɩ'=f(n) Bɩ"=f(n)



 

91 
 

6.4.3 Ȼɵɤɢ 
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ 

ɨɬɦɟɬɤɭ ɜɟɪɯɚ ɭɫɬɭɩɚ ɛɵɤɚ ɩɪɢɧɹɬɚ ɧɚ 2 ɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ.  

Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭɛɵɤɨɜ, ɢɯ ɫɭɦɦɚɪɧɚɹ ɬɨɥɳɢɧɚ 4 ɦ.  
ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɛɵɤɢ 

ɜɵɞɜɢɧɭɬɵ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ. ɒɢɪɢɧɚ ɩɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 1,5 ɦ. ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ. 

 
6.4.4 ɍɫɬɨɢ 
 
ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɜɢɞɚ ɭɫɬɨɟɜ: 

ɪɚɡɞɟɥɶɧɵɣ ɢ ɫɨɩɪɹɝɚɸɳɢɣ.  
Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɨɦ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ ɢɥɢ 

ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɫɨɫɬɨɢɬ ɢɡ ɬɪёɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɩɪɨɞɨɥɶɧɨɣ 
ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ, ɜɟɪɯɨɜɨɣ ɫɨɩɪɹɝɚɸɳɟɣ ɫɬɟɧɤɢ ɢ ɧɢɡɨɜɨɣ ɫɨɩɪɹɝɚɸɳɟɣ 
ɫɬɟɧɤɢ (ɨɬɤɪɵɥɨɤ). 

ɋɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ, ɨɬ 
ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɨɩɨɪɨɣ ɞɥɹ 
ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

 
6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 

ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚɡɧɚɱɚɟɬɫɹ         ܽˇ˓ = ʹ ɦ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ:  
 ܽˇ˓ ൒ ு೏∙ఊ೙ூ̱ ˓.˕                                                                                                           (6.56) 

 
ɝɞɟ     ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ;  ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;  ̱ܫ ˓.˕ = ʹͷ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 

ௗܪ  = ∇ʜʞʢ − ∇ʓʜʝ = ͺ͹,ͲͲ − ͸ͷ,ͲͲ = ʹʹ,ͲͲ ˏ                                             (6.57) 
 ʹ ˏ ൒ ଶଶ,଴଴∙ଵ,ଶଶହ = ͳ,Ͳͳʹ ˏ  

 
ɉɪɢɧɢɦɚɟɬɫɹ: ܽˇ˓ = ʹ ɦ. 
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6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɫɜɹɡɢ ɫ ɦɚɥɨɣ ɜɵɫɨɬɨɣ ɩɥɨɬɢɧɵ, ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɬɫɹ ɬɨɥɶɤɨ 

ɨɞɧɚ ɝɚɥɟɪɟɹ. Ɉɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚɞ ɩɨɞɨɲɜɨɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɦ. Ɋɚɡɦɟɪɵ 
ɝɚɥɟɪɟɢ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ 
ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɵ 
ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ: ͵ × ͵ ˏ. 

 
6.4.7 ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 

 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɲɢɪɢɧɭ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢ ɦɟɫɬɨ ɞɥɹ 

ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ ɩɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɨɣ 4 ɦ, ɲɢɪɢɧɚ ɩɭɬɟɣ 
ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ 8 ɦ. Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ 
ɚɜɬɨɞɨɪɨɝɨɣ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 3 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ 
ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ܾଵ = ͳ͸ ˏ. 

 
6.5 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ 
 
ȼ ɫɨɫɬɚɜ ɩɥɨɬɢɧɵ ɜɯɨɞɹɬ: ɮɭɧɞɚɦɟɧɬɧɚɹ ɩɥɢɬɚ, ɜɨɞɨɫɥɢɜɧɚɹ ɝɪɚɧɶ, ɛɵɤɢ ɢ 

ɭɫɬɨɢ, ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɢ ɢɯ ɭɩɥɨɬɧɟɧɢɹ, ɜɨɞɨɛɨɣ ɢ ɪɢɫɛɟɪɦɚ ɫ ɤɨɜɲɨɦ, 
ɚɧɤɟɪɧɵɣ ɩɨɧɭɪ, ɡɭɛɶɹ, ɞɪɟɧɚɠɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɢ ɨɫɧɨɜɚɧɢɢ.  

 
6.5.1 ɉɨɧɭɪ 
 
ɇɚɡɧɚɱɟɧɢɟ ɩɨɧɭɪɚ – ɭɦɟɧɶɲɢɬɶ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ ɢ ɫɧɢɡɢɬɶ 

ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɩɭɬёɦ ɭɞɥɢɧɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɢ.  

Ⱥɧɤɟɪɧɵɣ ɩɨɧɭɪ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ ɬɨɥɳɢɧɨɣ 0,7 ɦ. 
Ⱦɥɢɧɚ ɚɧɤɟɪɧɨɝɨ ɩɨɧɭɪɚ:  
 ݈˒ = ሺͳ ÷ ʹ,ͷሻ ∙ ܪ = ͳ,ͷ ∙ ʹͲ,͸ͷ ≈ ͵ͳ ˏ,                                                                    (6.58) 
 

ɝɞɟ     ܪ = ∇ʜʞʢ − ∇ʢʜʐ௠௜௡ = ͺ͹,ͲͲ − ͸͸,͵ͷ = ʹͲ,͸ͷ ɦ. 
 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɧɤɟɪɧɨɝɨ ɩɨɧɭɪɚ ɧɚɞ ɧɢɦ ɭɥɨɠɟɧ 

ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɫɥɨɣ ɢɡ ɝɥɢɧɵ ɬɨɥɳɢɧɨɣ 2 ɦ ɢ ɝɪɭɧɬɨɜɨɣ ɩɪɢɝɪɭɡɤɢ. 
 
6.5.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɨɟɧɵ ɞɪɟɧɚɠɢ.  
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ɉɪɢɦɟɧёɧ ɬɪёɯɫɥɨɣɧɵɣ ɩɥɚɫɬɨɜɵɣ ɞɪɟɧɚɠ ɩɨɞ ɜɫɟɣ ɩɥɨɳɚɞɶɸ ɜɨɞɨɛɨɹ ɢ 
ɪɢɫɛɟɪɦɵ. 

ɋɭɦɦɚɪɧɚɹ ɬɨɥɳɢɧɚ ɞɪɟɧɚɠɚ ɧɟ ɛɨɥɟɟ 1,5 ɦ.  
 
6.5.3 ȼɨɞɨɛɨɣ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ.  
ɉɨɞ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɨɣ ɭɫɬɪɨɟɧ ɩɥɨɫɤɢɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɞɪɟɧɚɠ ɫ 

ɨɛɪɚɬɧɵɦ ɮɢɥɶɬɪɨɦ. Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɭɫɬɪɨɟɧɵ ɞɪɟɧɚɠɧɵɟ 
ɤɨɥɨɞɰɵ ɜ ɪɚɡɞɟɥɶɧɵɯ ɭɫɬɨɹɯ ɢ ɫɨɩɪɹɝɚɸɳɢɯ ɫɬɟɧɤɚɯ. Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɹ 
ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ (6.39).  

 
6.5.4 Ɋɢɫɛɟɪɦɚ ɢ ɤɨɜɲ 
 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 

ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɢɥɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. ȼɟɫ ɤɨɧɫɬɪɭɤɰɢɢ 
ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ ɭɦɟɧɶɲɚɟɬɫɹ, ɞɨɫɬɢɝɚɟɬɫɹ ɷɬɨ ɩɭɬёɦ ɭɦɟɧɶɲɟɧɢɹ 
ɬɨɥɳɢɧɵ ɩɥɢɬ. Ɍɨɥɳɢɧɭ ɩɥɢɬ ɪɢɫɛɟɪɦɵ 1-ɝɨ ɩɨɪɹɞɤɚ ɧɚɡɧɚɱɚɸɬ ɧɟ ɦɟɧɟɟ 
ɩɨɥɨɜɢɧɵ ɬɨɥɳɢɧɵ ɜɨɞɨɛɨɹ, ɞɚɥɟɟ ɩɨ ɩɨɬɨɤɭ ɬɨɥɳɢɧɭ ɩɥɢɬ ɭɦɟɧɶɲɚɸɬ, 
ɬɨɥɳɢɧɚ ɩɨɫɥɟɞɧɟɣ ɩɥɢɬɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,5 ɦ. ɉɨɞ ɩɥɢɬɚɦɢ ɭɫɬɪɚɢɜɚɸɬ 
ɨɛɪɚɬɧɵɣ ɮɢɥɶɬɪ.  

Ʉɨɧɰɟɜɨɣ ɭɱɚɫɬɨɤ ɪɢɫɛɟɪɦɵ ɧɚ ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ 
ɤɨɜɲɚ. Ƚɥɭɛɢɧɚ ɤɨɜɲɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 ℎ௠௔௫ = ௣ܭ ∙ √௤𝑝௏ː = ͳ,ͳ ∙ √ଶ଼,ଵହଶଵ,ହ = Ͷ,͹͹ ˏ,                                                          (6.59) 

 
ɝɞɟ     ܭ௣ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɪɚɡɦɵɜɚ;  ݍ௣ = ʹͺ,ͳͷʹ ˏଷ/˔ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ;  ܸː = ͳ,ͷ ˏ/˔ – ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɞɧɚ ɪɟɤɢ ɩɪɢ 
ɝɥɭɛɢɧɟ ɩɨɬɨɤɚ ɜ ɇȻ 1 ɦ [37, ɬɚɛɥ. 5.1]. 

 
Ⱦɧɨ ɤɨɜɲɚ ɩɪɢɫɵɩɚɧɨ ɫɥɨɟɦ ɦɟɥɤɨɝɨ ɤɚɦɧɹ ɬɨɥɳɢɧɨɣ 2 ɦ. ɍɤɥɨɧ ɨɬɤɨɫɨɜ 

ɤɨɜɲɚ 1:4 ɢ 1:2.  
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɨɫɥɟɩɪɵɠɤɨɜɨɝɨ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɨɩɵɬɭ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɢɫɛɟɪɦ ɜ Ɋɨɫɫɢɢ:  
 ݈˒˒ = ʹ݈˅ = ʹ ∙ ͵ͺ,ͲͲ = ͹͸,ͲͲ ˏ,                                                                    (6.60) 
 

ɝɞɟ     ݈˅ – ɞɥɢɧɚ ɜɨɞɨɛɨɹ.  
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6.6 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɚɧɧɵɣ ɪɚɫɱёɬ 
ɜɵɩɨɥɧɟɧ ɩɪɢ ɭɪɨɜɧɟ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɪɚɜɧɨɦ ɇɉɍ, ɚ ɧɢɠɧɟɦ ɛɶɟɮɟ – ∇ʢʜʐ௠௜௡. 

 
6.6.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ܩ˒ˎ ɢ ܩ˄ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD:  ܵ˒ˎ = Ͷʹ͸,ʹ  ˏଶ,  ܵ ˄ = ͺͶͺ,ͻ ˏଶ. 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋʐ = ସଶ଺,ଶ∙ଶସ∙ଽ,଼ଵ∙ଶସସ଺,ହଵ଴଴଴·ሺଶସ+ସሻ = ͺ͹͸͹,͸Ͳ ˍʜˏ,                                      (6.61) 

 
ɝɞɟ     ܵ˒ˎ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; ܾ = ʹͶ ˏ – ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ߜʐ = Ͷ ˏ – ɬɨɥɳɢɧɚ ɛɵɤɚ; ߩ˄ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɜɟɫɚ ɩɥɨɬɢɧɵ ɩɥG  ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɝɪɚɦɦɵ «AutoCAD»: ɩɥX , ɩɥY . 
 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɚ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ    = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋʐ = ଼ସ଼,ଽ∙ସ∙ଶସସ଺,ହ∙ଽ,଼ଵଵ଴଴଴·ሺଶସ+ସሻ = ʹͻͳͲ,ͷ͵ ˍʜˏ

                                              (6.62) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃,                                                                                        (6.63) 
 

ɝɞɟ     ݂  – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
  ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͻͲ,ͲͲ − ͺͳ,ͲͲ + Ͳ,ͷሻ ∙ ʹͶ = ʹʹͺ ˏଶ   (6.64)          
 ܳˊ = Ͳ,Ͳͷͷ ∙ ʹʹͺ ∙ √ʹʹͺ ∙ ͻ,ͺͳ = ͳͺͷ͹,ͷʹ ˍʜ  
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ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  = ொˊ௕+ఋʐ = ଵ଼ହ଻,ହଶ ଶସ+ସ = ͸͸,͵Ͷ ˍʜˏ                                                                                 (6.65) 

 
ȼɟɫ 1 ɩ.ɦ. ɩɨɧɭɪɚ:  
˒ܩ  = ܵ˒ ∙ ݃ ∙ ˄ߩ = ʹͳ,͹ ∙ ͻ,ͺͳ ∙ ʹ,ͶͶ͸ͷ = ͷʹͲ,ͺͲ ˍʜˏ,                                      (6.66) 

 
ɝɞɟ     ܵ˒ = ℎ˒ ∙ ݈˒ = Ͳ,͹ ∙ ͵ͳ = ʹͳ,͹ ˏଶ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɧɭɪɚ. 
 

6.6.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

 ܶ˅ = ఘೢ∙௚∙ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଶ଻,ସ଺మଵ଴଴଴·ଶ = ͵͸ͻͺ,͸ʹ ˍʜˏ,                                                 (6.67) 

 
ɝɞɟ     ℎଵ = ʜʞʢߘ − ʞʝʓߘ = ͺ͹,ͲͲ − ͷͻ,ͷͶ = ʹ͹,Ͷ͸ ˏ; 

 
ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఘೢ∙௚∙ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙଺,଼ଵమଵ଴଴଴∙ଶ = ʹʹ͹,Ͷ͹ ˍʜˏ,                                                     (6.68) 

 
ɝɞɟ     ℎଶ = ∇ʢʜʐ௠௜௡ − ʞʝʓߘ = ͸͸,͵ͷ − ͷͻ,ͷͶ = ͸,ͺͳ ˏ; 

 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ:  
− ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ 

ɞɚɜɥɟɧɢɹ ɨɬ ɍȼȻ ɞɨ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɢɥɢ ɞɨ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ: 
 ܹ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅ = ଵ଴଴଴∙ଽ,଼ଵ∙଺ଶ,଺଴ଵ଴଴଴ = ͸ͳͶ,ͳͳ ˍʜˏ,                                           (6.69) 

 
ɝɞɟ     ܵˠ˒˅ = ͸ʹ,͸Ͳ ˏଶ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɚ 
ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD. 
 

− ɫɨ ɫɬɨɪɨɧɵ ɇȻ – ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ ɨɬ 
ɍɇȻ ɞɨ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɢɥɢ ɞɨ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

 ܹː = ௪ߩ ∙ ݃ ∙ ܵˠ˒ː = ଵ଴଴଴∙ଽ,଼ଵ∙଴,ଵ଻ଵ଴଴଴ = ͳ,͸͹ ˍʜˏ,                                                 (6.70) 
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ɝɞɟ     ܵˠ˒ː = Ͳ,ͳ͹ ˏଶ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD. 

 
6.6.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɢɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ ɜɵɫɨɬɨɣ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 
˅ˊ˅݌  = ௪ߩ ∙ ݃ ∙ ℎଵ = ଵ଴଴଴∙ଽ,଼ଵ∙଺,଼ଵଵ଴଴଴ = ͸͸,ͺͳ ˍʜ,                                             (6.71) 

 
ɝɞɟ    ℎଵ = ∇ʢʜʐ௠௜௡ − ʞʝʓߘ = ͸͸,͵ͷ − ͷͻ,ͷͶ = ͸,ͺͳ ˏ. 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ܹ˅ ˊ˅ = ܵˠ˒ ∙ ௪ߩ ∙ ݃ = ଵହଽ,଻଴∙ଵ଴଴଴∙ଽ,଼ଵଵ଴଴଴ = ͳͷ͸͸,͸͸ ˍʜˏ,                                      (6.72) 

 
ɝɞɟ   ܵˠ˒ = ͳͷͻ,͹Ͳ ˏଶ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɡɭɛɶɹ, ɨɩɪɟɞɟɥɟɧɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD. 
 

6.6.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɱɢɬɵɜɚɟɬɫɹ ɱɚɫɬɶ ɷɩɸɪɵ 

ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ:  

 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ଵ଴଴଴∙ଽ,଼ଵ∙ଵଵ଴,଼଴ଵ଴଴଴ = ͳͲͺ͸,ͻͷ ˍʜˏ,                                         (6.73) 

 
ɝɞɟ ܵˠ˒ = ͳͳͲ,ͺͲ ˏଶ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

 
6.6.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ t݃ଶ ቀͶͷ − 𝜑ଶː ቁ = ͳ͵ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ͳʹ,͹ͷ ˍʜˏమ,              (6.74) 

 
ɝɞɟ  ːߛ = ͳ͵  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɬɫɹ ℎː = ʹ ˏ; ߮ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
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Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
ːܧ  = ℎː∙௣ːଶ = ଶ∙ଵଶ,଻ହଶ = ͳʹ,͹ͷ ˍʜ/ˏ                                                                         (6.75) 

 
6.6.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɫɥɭɱɚɹɯ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳёɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ                                                                     (6.76) 

 ܹ˅ ˑˎː = ଴,ହ∙ଵ଴଴଴∙ଽ,଼ଵ∙ଵ,ଽ∙ቀభవ,రలయ,భర +బ,ఱఴమ ቁଵ଴଴଴ = ͸Ͳ,Ͷ͸ ˍʜˏ,  
 

ɝɞɟ    ℎଵ% = ͳ,ͻ ɦ – ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ̅ߣ = ͳͻ,Ͷ͸ ɦ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ.  
 ℎ଴ = గ∙ℎభ%మఒ̅ = ଷ,ଵସ∙ଵ,ଽమଵଽ,ସ଺ = Ͳ,ͷͺ ˏ                                                                      (6.77) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ W˅ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ ɧɚ ɜɟɥɢɱɢɧɭ:  
௖ݕ  = ఒ̅ଶగ − ଷ଼ ℎଵ% = ଵଽ,ସ଺଺,ଶ଼ − ଷ଼ ∙ ͳ,ͻ = ʹ,͵ͻ ˏ                                                  (6.78) 

 
ɗɩɸɪɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɨɫɧɨɜɚɧɢɟ 

ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ ͳ,ͳ · ℎଵ% = ͳ,ͳ · ͳ,ͻ = ʹ,Ͳͻ ɦ ɧɚɞ 
ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɚ ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ ͺ · ℎଵ% = ͺ · ͳ,ͻ = ͳͷ,ʹ ɦ ɍȼȻ. 

 
6.7 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɟɞɟɧɚ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɨɜ ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ 6.3, ɜ ɤɨɬɨɪɨɣ ɡɚɧɟɫɟɧɵ ɜɫɟ 

ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ [38]. ȼ ɩɪɢɜɟɞёɧɧɵɯ ɮɨɪɦɭɥɚɯ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɩɪɢɧɹɬ ɫɨ ɡɧɚɤɨɦ «ɩɥɸɫ», 
ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ – ɫɨ ɡɧɚɤɨɦ «ɦɢɧɭɫ»; ɧɨɪɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɢɥɵ 
ɢ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «ɩɥɸɫ», ɫɠɢɦɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «ɦɢɧɭɫ». Ɍɨɱɤɢ 
ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCAD.  
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Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ  

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱёɬɟ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɟɧ ɩɨ ɮɨɪɦɭɥɚɦ:  
− ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ:  
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 

 𝜎௬௨ = − ே஻೏ + ଺∙∑ ெ஻೏మ = − ͻͳͳ͸,ͳͲଶହ,ହ଼ + ଺∙͵ͲͶ͸Ͳ,Ͳʹଶହ,ହ଼మ = −͹͹,Ͳ͹ ˍʜˏమ,                                  (6.79) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ                                                                      (6.80) 
 𝜎௫௨ = −͹͹,Ͳ͹ ∙ Ͳଶ − ͻ,ͺͳ ∙ ʹ͹,Ͷ͸ ∙ ሺͳ − Ͳଶሻ = −ʹ͸ͻ,͵ͺ ˍʜˏమ,  

 
ɝɞɟ     ߛ௪ = ͻ,ͺͳ ˍʜ/ˏଷ– ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͺ͹,ͲͲ − ͷͻ,ͷͶ = ʹ͹,Ͷ͸ ˏ  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = t݃   ,ଵߙ
ɝɞɟ    ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tg ଵߙ = Ͳ. 

 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͻ,ͺͳ ∙ ʹ͹,Ͷ͸ − ͹͹,Ͳ͹ሻ ∙ Ͳ = Ͳ                    (6.81) 
 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ                                                                   (6.82) 
 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

 ௙ ɇɚɩɪɚɜɥɟɧɢɟߛ
ɫɢɥɵ 

ɋɢɥɚ, 
ɤɇ 

ܨ · ̱ ,௙ߛ ʜ ɉɥɟɱɨ, ˏ 
Ɇɨɦɟɧɬ, ˍʜ ∙ ˏ ܶ˅  1,0 ՜ 3698,62 3698,62 8,73 32288,95 ܶː  1,0 ՚ 227,47 227,47 2,17 -493,61 ܹ˅  1,0 ՝ 614,11 614,11 11 6755,21 ܹː  1,0 ՝ 1,67 1,67 12,47 20,82 0,95 ˄ܩ ՝ 2910,53 2765,0035 2,3 -6359,51 0,95 ˎ˒ܩ ՝ 8767,6 8329,22 1,13 -9412,02 ܹ˅ ˊ˅ 1,0 ՛ 1566,66 1566,66 0 0,00 ˗ܹ 1,0 ՛ 1086,95 1086,95 6,17 6706,48 ܧː 1,2 ՜ 12,75 15,3 6,13 93,79 ܹ˅ ˑˎː 1,0 ՜ 60,46 60,46 21,56 1303,52 0,9 ˊݍ ՝ 66,34 59,706 7,43 -443,62 

   Σ ՝՛ 9116,10 Σ 30460,02 ܯ 
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𝜎ଵ௨ = −͹͹,Ͳ͹ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ ʹ͹,Ͷ͸ ∙ Ͳଶ = −͹͹,Ͳ͹ ˍʜˏమ  

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ʹ͹,Ͷ͸ = −ʹ͸ͻ,͵ͺ ˍʜˏమ                                           (6.83) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɥɨɳɚɞɤɟ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ: 

 𝜎௖௨ = ଵ+௠𝑢మଶ {𝜎௬௨[ܿݏ݋ʹሺߙ − ሻߜ + ͳ] + ௪ℎߛ ߙሺʹݏ݋ܿ] − ሻߜ − ଵ−௠𝑢మଵ+௠𝑢మ]}               (6.84) 

 𝜎௖௨ = ଵ+଴మଶ {−͹͹,Ͳ͹ · ሺͲʹݏ݋ܿ] − Ͳሻ + ͳ] + ͻ,ͺͳ ∙ ʹ͹,Ͷ͸ ሺͲʹݏ݋ܿ] − Ͳሻ −− ଵ−଴మଵ+଴మ]} = −͹͹,Ͳ͹ˍʞ˃      

  
− ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ:  
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௬௧ = − ே஻೏ − ଺∙∑ ெ஻೏మ = − ͻͳͳ͸,ͳͲଶହ,ହ଼ − ଺∙͵ͲͶ͸Ͳ,Ͳʹଶହ,ହ଼మ = −͸͵ͷ,͸ͺ ˍʜˏమ                               (6.85) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ                                                                     (6.86) 
 𝜎௫௧ = −͸͵ͷ,͸ͺ ∙ Ͳ,͹ͷଶ − ͻ,ͺͳ ∙ ͸,ͺͳ ∙ ሺͳ − Ͳ,͹ͷଶሻ = −͵ͺ͸,ͺ ˍʜˏమ,  
 

ɝɞɟ    ܪௗ௧ = ∇ʢʜʐ௠௜௡ − ∇ʞʝʓ = ͸͸,͵ͷ − ͷͻ,ͷͶ = ͸,ͺͳ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; ݉௧ = tg ଶ =tgߙ ͵͹° = Ͳ,͹ͷ,                                                                               
ɝɞɟ     ߙଶ = ͵͹° – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 

 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 ߬௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧,                                                                              (6.87) 
 ߬௫௬௧ = −ሺͻ,ͺͳ ∙ ͸,ͺͳ − ͸͵ͷ,͸ͺሻ ∙ Ͳ,͹ͷ = Ͷʹ͸,͸͸ ˍʜˏమ  
 
 
 
 



 

100 
 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ                                                                       (6.88) 
 𝜎ଷ௧ = −͸͵ͷ,͸ͺ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͻ,ͺͳ ∙ ͸,ͺͳ ∙ Ͳ,͹ͷଶ = −ͻͷͷ,͸͹ ˍʜˏమ  
 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௧ = ௪ߛ− ∙  ௧ௗ                                                                                             (6.89)ܪ
 𝜎ଵ௧ = −ͻ,ͺͳ ∙ ͸,ͺͳ = −͸͸,ͺͳ ˍʜˏమ  
 𝛴ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 𝛴ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤௗ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6.4.  
 

Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

 
6.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ 
 
ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 

ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ.  
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ:  
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,                                                                                 (6.90) 
 

ɝɞɟ      ݊ߛ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɞɥɹ II  ɤɥɚɫɚ; 
݈ܿߛ  = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ [38, ɩ. 8.16]; 
 ܴܾ = ͹,ͷ Ɇɉɚ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ [46, ɬɚɛɥ. 3]; 
݀ܿߛ  = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ [39, ɬɚɛɥ. 6];  

 ͳ,ʹ ∙ ͳ,Ͳ ∙ |−ͻͷͷ,͸͹| ൑ ͳ,Ͳ ∙ ͹,ͷ   
 ͳ,ͳͷ ˍʜˏమ ൑ ͹,ͷͲ ˍʜˏమ  

ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬, ˍʜ/ˏଶ -77,07 -635,68 𝜎௫ , ˍʜ/ˏଶ -269,38 -386,8 ߬௫௬, ˍʜ/ˏଶ 0 426,66 𝜎ଵ, ˍʜ/ˏଶ -77,07 -66,81 𝜎ଷ, ˍʜ/ˏଶ -269,38 -955,67 
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2. Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ:  
 𝜎௬௨ < Ͳ                                                                                                            (6.91) 
 −͹͹,Ͳ͹ ˍʞ˃ < Ͳ  
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ:  
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨                                                                                          (6.92)ܪ
 ͹͹,Ͳ͹ ˍʞ˃ ൒ ͸͹,͵ͷ ˍʞ˃  

 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 
6.9 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ 
ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ:  

 ோ∙ఊ೎ி∙ఊ೗೎ ൒  ௡,                                                                                                          (6.93)ߛ

 
ɝɞɟ     ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ [38]; ߛ௟௖ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ [38]; ߛ௖ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ [39]; ܴ – ɫɢɥɚ, ɫɨɩɪɨɬɢɜɥɹɸɳɚɹɫɹ ɫɞɜɢɝɭ;  ܨ – ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ.  

 ܴ = ˎ˒ܩ) + ˄ܩ + ˊݍ − ˗ܹ − ܹ˅ ˊ˅ + ܹ˅ + ܹː ) ∙ tg ߮ + ˒ܤ · ͳ                         (6.94) 
 ܴ = ሺͺ͹͸͹,͸Ͳ + ʹͻͳͲ,ͷ͵ + ͸͸,͵Ͷ − ͳͲͺ͸,ͻͷ − ͳͷ͸͸,͸͸ + ͸ͳͶ,ͳͳ + ͳ,͸͹ሻ ∙ · ݃ݐ ʹ͸° + ʹͷ,ͷͺ = Ͷ͹ͷͻ,ͺʹ ˍʜ     
ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ +  (6.95)                                                                   ˅˃ܧ
ܨ  = ͵͸ͻͺ,͸ʹ − ʹʹ͹,Ͷ͹ + ͸Ͳ,Ͷ͸ + ͳʹ,͹ͷ + Ͳ = ͵ͷͶͶ,͵͸ ˍʜ     
 ସ଻ହଽ,଼ଶ∙ଵ,଴ଷହସସ,ଷ଺∙ଵ,଴ = ͳ,͵Ͷ ൒ ͳ,ʹ  

 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 



7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ – ɫɜɨɣɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɳɢɬɭ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɹ ɢ ɡɚɤɨɧɧɵɯ 
ɢɧɬɟɪɟɫɨɜ ɥɸɞɟɣ, ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɢ ɧɚ Ƚɗɋ ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɪɟɝɢɨɧɚ, 
ɩɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, 
ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ, 
ɨɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» 
ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨɥɨɠɟɧɢɟɦ ɭɬɜɟɪɠɞёɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ 
ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ 
ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.   

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɟɬ ɫɨɛɫɬɜɟɧɧɢɤ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɋɨɛɫɬɜɟɧɧɢɤ ɨɛɹɡɚɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ (ɦɨɧɢɬɨɪɢɧɝ) 
ɡɚ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɪɨɞɧɵɯ ɢ 
ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɝɭɥɹɪɧɭɸ 
ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɚɧɚɥɢɡ ɩɪɢɱɢɧ ɟɟ 
ɫɧɢɠɟɧɢɹ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɤɚɫɤɚɞɟ, ɜɪɟɞɧɵɯ 
ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɪɟɡɭɥɶɬɚɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ ɫ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɴɟɤɬɨɜ ɧɚ ɜɨɞɧɵɯ ɨɛɴɟɤɬɚɯ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɢɦ 
ɬɟɪɪɢɬɨɪɢɹɯ ɧɢɠɟ ɢ ɜɵɲɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ.  

Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɢ ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ⱥɤɬɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ, ɫɨɛɫɬɜɟɧɧɢɤɨɦ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 
Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɜ ɤɨɬɨɪɨɦ 
ɨɩɢɫɵɜɚɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ 
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ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫ ɭɱɟɬɨɦ 
ɟɝɨ ɤɥɚɫɫɚ.  

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
Ɉɯɪɚɧɚ ɬɪɭɞɚ – ɫɢɫɬɟɦɚ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɚɤɬɨɜ, ɚ ɬɚɤɠɟ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɢ ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ, 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ ɥɟɱɟɛɧɨ-
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ Ƚɗɋ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɧɚ ɜɫɟɯ ɫɬɭɩɟɧɹɯ 
ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ 
Ƚɗɋ.  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

• ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɬɪɟɛɨɜɚɧɢɹɦ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ; 

• ɩɪɢ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; 

• ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
(ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ; 

• ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɫɯɟɦɵ ɢ 
ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ 
ɧɚ ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, ɨɛɪɭɲɟɧɢɹ ɢɥɢ 
ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ; 

• ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ 
ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɟɪɫɨɧɚɥ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɡɜɟɳɟɧ ɢ ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; 

• ɢɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ 
ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ; 

• ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ; 
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• ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ 
ɦɟɫɬɚɯ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 

• ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 
ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 

• ɩɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ 
Ɋɨɫɫɢɢ; 

• ɩɟɪɫɨɧɚɥ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɢ ɩɪɢɜɥɟɤɚɟɦɵɣ ɞɥɹ ɪɚɛɨɬ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢ 
ɫɨɛɥɸɞɚɬɶ ɷɬɢ ɬɪɟɛɨɜɚɧɢɹ; 

• ɩɟɪɫɨɧɚɥ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɫɬɚɧɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɳɢɣ ɫɜɚɪɨɱɧɵɟ ɢ ɞɪɭɝɢɟ 
ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɢɫɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ; 

• ɩɟɪɫɨɧɚɥ, ɞɨɩɭɫɤɚɟɦɵɣ ɤ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɝɨɪɸɱɢɟ, ɬɨɤɫɢɱɧɵɟ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɧɢɦɢ; 

• ɜɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.4.011 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ; 

• ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɜɥɚɞɟɬɶ ɩɪɢɟɦɚɦɢ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨɩɚɜɲɟɝɨ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ 
ɱɟɥɨɜɟɤɚ ɢ ɨɤɚɡɚɧɢɹ ɟɦɭ ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɚ ɬɚɤɠɟ ɨɤɚɡɚɧɢɹ ɬɚɤɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɞɪɭɝɢɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 

• ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ; 

• ɲɚɯɬɵ, ɤɨɥɨɞɰɵ ɢ ɲɭɪɮɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɩɪɨɱɧɵɦɢ ɢ 
ɩɥɨɬɧɵɦɢ ɳɢɬɚɦɢ ɢɥɢ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɜ ɦɟɫɬɟ 
ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ; 

• ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɨɤɪɚɲɢɜɚɬɶ ɜ ɠɟɥɬɵɣ ɰɜɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.4.026 ɢ ɨɫɧɚɳɚɬɶ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɦɢ ɧɚɞɩɢɫɹɦɢ, 
ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥɶɧɵɦ ɨɫɜɟɳɟɧɢɟɦ; 

• ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɡɚɤɪɵɜɚɸɳɢɟɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɹɳɢɤɢ ɫ ɨɬɞɟɥɟɧɢɹɦɢ ɞɥɹ ɱɢɫɬɨɝɨ ɢ ɝɪɹɡɧɨɝɨ 
ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɚɹ ɢɥɢ ɥɶɧɹɧɚɹ ɜɟɬɨɲɶ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɩɪɨɦɚɫɥɟɧɧɵɣ 
ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɢɡ ɹɳɢɤɨɜ ɟɠɟɞɧɟɜɧɨ ɫɥɟɞɭɟɬ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɭɬɢɥɢɡɚɰɢɸ; 

• ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
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• ɜ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɭɱɚɫɬɤɟ) Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 
ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ 
(ɚɩɬɟɱɤɢ, ɧɨɫɢɥɤɢ, ɲɢɧɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɟɚɧɢɦɚɰɢɢ); 

• ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ 
ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɩɥɚɤɚɬɵ, ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ 
ɪɚɛɨɬɵ ɢ ɩɪɢɟɦɵ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɹɯ; 

• ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ ɧɟ 
ɨɛɟɫɩɟɱɟɧɢɢ ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɧɟ 
ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 

• ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 
• ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
• ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 

ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ 
ɢ ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

• ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 

• ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɟɝɨ ɦɨɧɬɚɠɨɦ ɢɥɢ ɞɟɦɨɧɬɚɠɨɦ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɉɉɊ ɢɥɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ ɢ ɢɧɫɬɪɭɤɰɢɹɦ), 
ɫɨɞɟɪɠɚɳɢɦ ɤɨɧɤɪɟɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ; 

• ɪɚɛɨɬɵ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ȼɨɞɥɨ-
Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ (ɢɥɢ) 
ɪɚɫɩɨɪɹɠɟɧɢɹɦ; 

• ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɜɟɞɟɬ 
ɞɟɠɭɪɧɵɣ ɩɟɪɫɨɧɚɥ ɜ «ɀɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ». 
ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɜɟɞɟɬ 
ɪɚɛɨɬɧɢɤ, ɜɵɞɚɸɳɢɣ ɧɚɪɹɞ (ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ); 

• ɨɪɝɚɧɢɡɚɰɢɹ ɤɚɛɢɧɟɬɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 

ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞёɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
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ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 94 ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ ɞɪɭɝɨɟ ɥɢɰɨ, 
ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

ȼɨɞɥɨ-Ɉɧɟɠɫɤɚɹ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ, ɢ ɩɥɚɧɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳёɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ:  

– ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ;  

– ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ;  

– ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧёɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

– ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ;  

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ:  
– ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ 
ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ; 

– ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
– ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ;  
– ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ; 
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 
– ɜɨɫɫɬɚɧɨɜɢɬɶ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 
Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɨɛɹɡɚɧ: 
– ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ 

ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ; 
– ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 

ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ;  
– ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ; 
– ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɉɨɞɝɨɬɨɜɤɚ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 
ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:  

– ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
– ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, ɩɨ 

ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
– ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ;  
– ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
– ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɟ 

ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ;  
– ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ «ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ». 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ȼɨɞɥɨ-Ɉɧɟɠɫɤɭɸ Ƚɗɋ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ 
ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 
ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ 
ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɧɚɫɚɞɤɚɦɢ – ɞɪɟɧɱɟɪɚɦɢ, ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ 
ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤɚɹ 
ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ 
ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

 
 
 
 
 
 
 
 
 
 
 
 



8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɝɨ 
Ƚɍ 

 
8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
ȼɨɞɥɨ-Ɉɧɟɠɫɤɢɣ Ƚɍ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ ȼɨɞɥɚ ɜ ɪɟɫɩɭɛɥɢɤɟ Ʉɚɪɟɥɢɹ.  
ȼɨɞɥɚ – ɪɟɤɚ, ɩɪɨɬɟɤɚɸɳɚɹ ɜ ɉɭɞɨɠɫɤɨɦ ɪɚɣɨɧɟ ɪɟɫɩɭɛɥɢɤɢ Ʉɚɪɟɥɢɹ. 

Ɉɬɧɨɫɢɬɫɹ ɤ ɛɚɫɫɟɣɧɭ Ȼɚɥɬɢɣɫɤɨɝɨ ɦɨɪɹ, Ɉɧɟɠɫɤɨɝɨ ɨɡɟɪɚ ɢ ɤ ɛɚɫɫɟɣɧɭ ɪɟɤ: 
ɇɟɜɚ ɢ ɋɜɢɪɶ. 

Ɉɛɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɬɟɱɟɧɢɹ ɪɟɤɢ ȼɨɞɥɚ – ɫ ɫɟɜɟɪɚ ɧɚ ɡɚɩɚɞ. ɂɫɬɨɤ ɪɟɤɢ 
ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɫɥɢɹɧɢɹ ɞɜɭɯ ɪɟɱɟɤ – ɋɭɯɚɹ ȼɨɞɥɚ (35 ɤɦ) ɢ ȼɚɦɚ (20 ɤɦ), 
ɧɟɞɚɥɟɤɨ ɨɬ ɝɪɚɧɢɰɵ ɫ ɉɥɟɫɟɰɤɢɦ ɪɚɣɨɧɨɦ Ⱥɪɯɚɧɝɟɥɶɫɤɨɣ ɨɛɥɚɫɬɢ. ɍɫɬɶɟ ɪɟɤɢ 
ɧɚɯɨɞɢɬɫɹ ɜ ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ Ɉɧɟɠɫɤɨɝɨ ɨɡɟɪɚ, ɜɨɡɥɟ ɩɨɫɟɥɤɚ ɒɚɥɶɫɤɢɣ. Ⱦɥɢɧɚ 
ɪɟɤɢ 149 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 13,7 ɬɵɫ. ɤɦ2 – ɤɪɭɩɧɟɣɲɚɹ ɩɨ ɩɥɨɳɚɞɢ ɛɚɫɫɟɣɧɚ 
ɢ ɞɥɢɧɟ ɪɟɤɚ ɜɨɞɨɫɛɨɪɚ Ɉɧɟɠɫɤɨɝɨ ɨɡɟɪɚ. ɍɤɥɨɧ ɪɟɤɢ 0,7 ɦ/ɤɦ. 

ɉɥɨɬɢɧɵ ɜ ɜɟɪɯɨɜɶɹɯ ɪɟɤ ɋɭɯɨɣ ȼɨɞɥɵ ɢ ȼɚɦɵ ɩɨɞɩɢɪɚɸɬ ɩɢɬɚɸɳɟɟ ɢɯ 
ɨɡɟɪɨ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ȼɨɞɥɚ ɩɨɪɨɠɢɫɬɚ. ɋɚɦɵɣ ɛɨɥɶɲɨɣ ɩɨɪɨɝ – ɉɚɞɭɧ; ɨɧ 
ɧɚɯɨɞɢɬɫɹ ɜ 138 ɤɦ ɨɬ ɭɫɬɶɹ ɢ ɢɦɟɟɬ ɜɵɫɨɬɭ 2 ɦ. Ɋɟɥɶɟɮ ɬɟɪɪɢɬɨɪɢɢ, ɩɨ ɤɨɬɨɪɨɣ 
ɬɟɱɟɬ ȼɨɞɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɜɵɫɨɤɭɸ ɪɚɜɧɢɧɧɭɸ ɜɨɡɜɵɲɟɧɧɨɫɬɶ. ȼɵɫɨɬɚ 
ɢɫɬɨɤɚ ɪɟɤɢ 136 ɦɟɬɪɨɜ. ȼɵɫɨɬɚ ɜ ɭɫɬɶɟ 33 ɦɟɬɪɚ. ɉɟɪɟɩɚɞ ɜɵɫɨɬɵ ɦɟɠɞɭ 
ɢɫɬɨɤɨɦ ɢ ɭɫɬɶɟɦ – 53 ɦɟɬɪɚ. 

Ʉɥɢɦɚɬ ɛɚɫɫɟɣɧɚ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɧɟɤɨɬɨɪɵɦɢ ɱɟɪɬɚɦɢ 
ɦɨɪɫɤɨɝɨ. Ɂɢɦɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɹɝɤɚɹ. Ʌɟɬɨ ɤɨɪɨɬɤɨɟ, 
ɩɪɨɯɥɚɞɧɨɟ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 0°ɋ ɞɨ +3°ɋ. ȿɠɟɝɨɞɧɨ 
ɜɵɩɚɞɚɟɬ ɨɬ 600 ɞɨ 700 ɦɦ ɨɫɚɞɤɨɜ. Ɍɟɪɪɢɬɨɪɢɹ ɛɚɫɫɟɣɧɚ ɡɚɧɹɬɚ ɟɥɨɜɵɦɢ ɢ 
ɫɦɟɲɚɧɧɵɦɢ ɥɟɫɚɦɢ. Ɇɧɨɝɨ ɛɨɥɨɬ. ɉɨɱɜɵ ɫɭɩɟɫɱɚɧɵɟ ɢ ɫɭɝɥɢɧɢɫɬɵɟ. 
Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɞɡɨɧɚɦ ɫɟɜɟɪɧɨɣ ɢ ɫɪɟɞɧɟɣ ɬɚɣɝɢ. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɭɫɬɶɟ ɪɟɤɢ ɪɚɜɟɧ 1400 ɦ3/ɫ 
(ɨɛɴёɦ ɫɬɨɤɚ 44,19 ɤɦ3/ɝɨɞ). ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɝɨ ɬɢɩɚ. Ɋɟɤɚ ɩɨɩɨɥɧɹɟɬ 
ɫɜɨɢ ɜɨɞɵ ɡɚ ɫɱɟɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. ȼɨɫɬɨɱɧɨɟɜɪɨɩɟɣɫɤɢɣ ɬɢɩ ɜɨɞɧɨɝɨ 
ɪɟɠɢɦɚ. ȼɟɫɟɧɧɟɟ ɩɨɥɨɜɨɞɶɟ ɧɚɱɢɧɚɟɬɫɹ ɜ ɫɟɪɟɞɢɧɟ ɚɩɪɟɥɹ, ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɤɨɥɨ 
ɞɜɭɯ ɦɟɫɹɰɟɜ. Ɂɚ ɷɬɨɬ ɩɟɪɢɨɞ ɩɪɨɯɨɞɢɬ ɨɤɨɥɨ 40% ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. Ʌɟɬɧɟ-
ɨɫɟɧɧɹɹ ɦɟɠɟɧɶ ɪɟɝɭɥɹɪɧɨ ɩɪɟɪɵɜɚɟɬɫɹ ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ. Ɂɢɦɨɣ, ɜ ɩɟɪɢɨɞ 
ɨɬɬɟɩɟɥɟɣ, ɛɵɜɚɸɬ ɩɚɜɨɞɤɢ. Ʌёɞ ɧɚ ɪɟɤɟ ɩɨɹɜɥɹɟɬɫɹ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ. ɇɚ 
ɩɨɪɨɠɢɫɬɵɯ ɭɱɚɫɬɤɚɯ ɩɨɥɵɧɶɢ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ ɡɢɦɵ. Ɂɞɟɫɶ 
ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɭɝɢ, ɤɨɬɨɪɚɹ ɡɚɛɢɜɚɟɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɞɨ 
ɥɶɞɨɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɡɚɠɨɪɚɦ. Ɍɨɥɳɢɧɚ ɥɶɞɚ ɞɨɫɬɢɝɚɟɬ 50 ɫɦ, ɜ ɫɭɪɨɜɵɟ ɡɢɦɵ 
– ɞɨ 80 ɫɦ. ȼ ɩɟɪɜɵɯ ɱɢɫɥɚɯ ɦɚɹ ɧɚɱɢɧɚɟɬɫɹ ɜɟɫɟɧɧɢɣ ɥɟɞɨɯɨɞ. ɂɡ-ɡɚ ɛɨɥɟɟ 
ɩɨɡɞɧɟɝɨ ɜɫɤɪɵɬɢɹ Ɉɧɟɠɫɤɨɝɨ ɨɡɟɪɚ ɜ ɧɢɡɨɜɶɟ ɪɟɤɢ ɦɨɝɭɬ ɛɵɬɶ ɡɚɬɨɪɵ, 
ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɩɨɜɵɲɟɧɢɟɦ ɭɪɨɜɧɹ ɜɨɞɵ ɧɚ 2 ɦ ɢ ɛɨɥɟɟ. 

ɋɪɟɞɧɹɹ ɦɭɬɧɨɫɬɶ ɜɨɞɵ 10 ɝ/ɦ3. Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ ɦɟɧɶɲɟ 200 ɦɝ/ɥ. 
ɉɨ ɤɚɱɟɫɬɜɭ ɜɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɥɚɛɨ ɡɚɝɪɹɡɧёɧɧɨɣ. 

Ɋɟɤɚ ɫɭɞɨɯɨɞɧɚ ɨɬ ɭɫɬɶɹ ɞɨ ɫ. ɉɨɞɩɨɪɨɠɶɹ. ȼ ɪɟɤɟ ɨɛɢɬɚɸɬ ɯɚɪɢɭɫ, ɳɭɤɚ, 
ɭɤɥɟɣɤɚ ɢ ɞɪɭɝɢɟ ɜɢɞɵ. 

https://kareliya.ru/useful/rivers/onego.html
https://kareliya.ru/useful/rivers/onego.html
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/898/%D0%A0%D0%B5%D1%87%D0%BD%D0%BE%D0%B9_%D0%B1%D0%B0%D1%81%D1%81%D0%B5%D0%B9%D0%BD
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/899/%D0%92%D0%BE%D0%B4%D0%BE%D1%81%D0%B1%D0%BE%D1%80_%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%B0
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1019/%D0%9F%D0%BB%D0%BE%D1%82%D0%B8%D0%BD%D0%B0
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/896/%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1758/%D0%A0%D0%B0%D1%81%D1%85%D0%BE%D0%B4_%D0%B2%D0%BE%D0%B4%D1%8B
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1755/%D0%92%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%81%D1%82%D0%BE%D0%BA_%D1%80%D0%B5%D0%BA
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/901/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B5%D0%B6%D0%B8%D0%BC
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/901/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B5%D0%B6%D0%B8%D0%BC
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1747/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D0%BE%D0%B4%D1%8C%D0%B5
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1746/%D0%9C%D0%B5%D0%B6%D0%B5%D0%BD%D1%8C
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1745/%D0%9F%D0%B0%D0%B2%D0%BE%D0%B4%D0%BE%D0%BA
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1734/%D0%9F%D0%BE%D0%BB%D1%8B%D0%BD%D1%8C%D1%8F
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1752/%D0%97%D0%B0%D0%B6%D0%BE%D1%80
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1739/%D0%9B%D0%B5%D0%B4%D0%BE%D1%85%D0%BE%D0%B4
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1754/%D0%92%D1%81%D0%BA%D1%80%D1%8B%D1%82%D0%B8%D0%B5
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1753/%D0%97%D0%B0%D1%82%D0%BE%D1%80
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1750/%D0%9C%D1%83%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/940/%D0%9A%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D0%BE%D0%B4%D1%8B
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ȼɨɡɞɟɣɫɬɜɢɟ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɝɨ Ƚɍ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 
ɨɤɚɡɵɜɚɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ. 

 
8.2 ȼɢɞɵ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɝɨ Ƚɍ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɜɢɞɵ ɪɚɛɨɬ: 
– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ; 
– ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
– ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
– ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
– ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɦɨɜ ɜ ɩɨɫɟɥɤɟ ȼɨɞɥɚ ɞɥɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
– ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
– ɢɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
– ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ɜ ɇȻ ɪɟɤɢ ȼɨɞɥɚ; 
– ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

− ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
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– ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

 – ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

– ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

– ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

 
8.3 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ, ɚ 

ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɨɫɬɚɜɟ, ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɧɨɜɨɝɨ 
ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ: 

– Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ 
ɝɨɥɨɫɨɜɚɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.); 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002; 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999;  

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89- ɎɁ 
ɨɬ 24.06.1998; 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» (14 

ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69-ɎɁ); 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 

ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
01.12.2007 N 309-ɎɁ); 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» (21 
ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-ɎɁ); 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. № 
174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ); 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» (20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ 
ɡɚɤɨɧɨɜ ɨɬ 06.12.2007 N 333-ɎɁ); 
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– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ ɪɟɞ. 
Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ); 

– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001; 
– ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006; 
– Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006; 
– Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
 
8.4 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 
- ɎɁ ɨɬ 3.06.2006 ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɞɨɨɯɪɚɧɧɚɹ 
ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. 

ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ 
ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 

– ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

– ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 

– ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 

– ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ;  

– ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 

ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
– ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
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– ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
– ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
– ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 
ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ ɩɨɠɚɪɚ. 

 
8.5 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ 

ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ. 

Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ – ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
ɨɱɢɫɬɤɢ. 

– ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

– ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

– ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ;  

– ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ. 
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Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɵ, ɢ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 

– ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɨɬ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 

– ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
– ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
– ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 

ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
– ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɝɨ Ƚɍ ɩɨɬɪɟɛɭɟɬ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɥɟɫɨɪɭɛɤɟ 
ɢ ɥɟɫɨɨɱɢɫɬɤɟ. 

ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪ.ȼɨɞɥɚ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ ɜɨɞɨɬɨɤɨɦ. 
ɉɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ 
ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ. 

ȼɜɢɞɭ ɦɚɥɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɟɥɟɧɢɹ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ 
ɫɥɚɛɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɭ 
ɪ.ȼɨɞɥɚ ɧɟɜɟɥɢɤɨ ɢ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɜɨɞɨɨɯɪɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɥɠɧɨ 
ɜɵɡɵɜɚɬɶ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɉɟɪɫɩɟɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ, ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ 
ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɧɟ ɩɨɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɪɢɪɨɞɵ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ, ɫ ɰɟɥɶɸ 
ɧɚɧɟɫɟɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɪɚɫɫɱɢɬɚɬɶ ɜɨɡɦɨɠɧɵɣ 
ɭɳɟɪɛ ɷɤɨɫɢɫɬɟɦɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ, ɦɚɤɫɢɦɚɥɶɧɨ ɭɱɢɬɵɜɚɸɳɢɯ ɜɫɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ 
ɭɧɢɤɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. 

 
8.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȼɨɞɥɨ-

Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ ɪɟɲɟɧɢɟ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ƚɗɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɝɨ Ƚɍ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɮɟɞɟɪɚɥɶɧɵɯ 
ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ 
ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɚɜɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ. 

Ɂɧɚɱɢɦɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɡɚɞɚɱɚɦɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 

– ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɟ ɥɚɧɞɲɚɮɬɨɜ, 
ɤɥɢɦɚɬɚ, ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ ɞɪ; 
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– ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɨɬɱɢɫɬɤɚ 
ɬɟɪɪɢɬɨɪɢɢ; 

– ɫɛɪɨɫɵ Ƚɗɋ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɨɜ ɪɟɤɢ ɜ ɇȻ ɝɢɞɪɨɭɡɥɚ;   

– ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɝɨ Ƚɍ ɛɭɞɭɬ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɪɚɛɨɬ: 

– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
– ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
– ɩɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
– ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
– ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɢɣ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɬɨ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɤ ɧɢɦ 
ɨɬɧɨɫɹɬɫɹ: 

1) Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 82220101215. 
ܯ  = ே∙௤ଵ଴଴ ∙  (8.1)                                                                                                       ,ߩ

 
ɝɞɟ ܰ – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ˏଷ(150000 ˏ ଷሻ; 
 ;ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8%) – ݍ 
̞ ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ˕/ˏଷ (2,5 – ߩ  /ˏଷ). 

ܯ   = ଵହ଴଴଴଴∙ଵ,଼ଵ଴଴ ∙ ʹ,ͷ = ͸͹ͷͲ ˕  

 
2) Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 
 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ –46101001205 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, 1988ɝ., ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 1,0 % (ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ). 

ܯ  = ே∙௤ଵ଴଴ ∙  (8.2)                                                                                                        ,ߩ
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ɝɞɟ ܰ – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ˕ (30 ɬሻ; 
 ;ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0%) – ݍ 
̞ ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ˕/ˏଷ (2,0 – ߩ  /ˏଷ). 

ܯ  = ଷ଴∙ଵ,଴ଵ଴଴ ∙ ʹ,Ͳ = Ͳ,͸ ˕  

 
ȼ ɪɟɡɭɥɶɬɚɬɟ, ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɧɨ 6750 ɬɨɧɧ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɢ 0,6 ɬɨɧɧ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ 
ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ 
ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

Ɍɚɤ ɠɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɥɚɧɞɲɚɮɬɚ 
ɦɟɫɬɧɨɫɬɢ, ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɜɨɡɞɭɯɚ, ɩɨɱɜɵ, ɤɥɢɦɚɬɚ.  

ȼ ɩɟɪɜɨɟ ɜɪɟɦɹ ɩɨɫɥɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɹɜɥɹɟɬɫɹ ɦɧɨɝɨ 
ɪɚɡɥɨɠɢɜɲɟɣɫɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ƚɧɢɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 
ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ. ȼɨɡɦɨɠɧɨ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. 

ɉɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɝɪɭɧɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɡɚɝɪɹɡɧɟɧɢɟ ɟɟ ɩɪɢ ɜɨɡɜɪɚɳɟɧɢɢ ɫ ɧɟɤɨɬɨɪɵɦɢ 
ɩɪɢɦɟɫɹɦɢ.  

ɉɨɷɬɨɦɭ, ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɲɢɧɵ, ɧɟ ɜɵɞɟɥɹɸɳɢɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɜɵɲɟ ɧɨɪɦɵ, ɩɪɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬɚɯ ɩɪɢɧɢɦɚɬɶ 
ɦɟɪɵ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ ɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɜ ɧɢɠɧɢɣ 
ɛɶɟɮ. ȼɫɟ ɷɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 

ȼ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ:   

– ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
– ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
– ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɫɨɪɟɧɢɹ ɩɪɨɬɨɱɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɡɚɩɚɧɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɛɥɢɡɢ ɩɥɨɬɢɧɵ ɢ ɜ 
ɭɫɬɶɹɯ ɩɪɢɬɨɤɨɜ. 

ɋɠɢɝɚɧɢɟ ɭɞɚɥɟɧɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɦɭɫɨɪɚ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɪɝɚɧɨɜ. ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɬɢɥɢɡɢɪɨɜɚɧɵ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 
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– ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

– ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ. 

ȼɫɟ ɜɨɡɦɨɠɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɪɚɧɟɧɵ ɜ ɧɚɢɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ ɢ ɧɟɫɬɢ ɦɢɧɢɦɚɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɱɬɨɛɵ 
ɢɡɛɟɠɚɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɫɢɫɬɟɦɟ ɜɨɞɨɬɨɤɚ ɢ ɩɨɛɟɪɟɠɶɹ. 

 
8.7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɟɬɫɹ: 
– ɫɛɪɨɫɨɦ ɫɬɨɱɧɵɯ ɜɨɞ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
– ɜɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ-

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

– ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

– ɧɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
– ɨɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
– ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
– ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ 

ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ», 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ȼɨɞɥɚ ɨɬ ɫɛɪɨɫɨɜ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ. 

 
 
 



9 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 
9.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɷɬɚɩɨɜ, ɧɚɱɢɧɚɹ ɨɬ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɚɧɧɵɟ ɷɬɚɩɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɤɚɥɟɧɞɚɪɧɨɦ ɝɪɚɮɢɤɟ. 

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1. 

 
Ɍɚɛɥɢɰɚ 9.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 201 201 201 201 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 7055 7055 7055 7055 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 839545 1439220 1439220 1439220 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,50 1,50 1,50 1,50 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ*ɱ 12593,2 21588,3 21588,3 21588,3 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 826951,8 1417631,7 1417631,7 1417631,7 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ*ɱ 
1286 1318 1349 1379 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 1063,5 1868,4 1912,4 1954,9 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 1276,2 2242,1 2294,9 2345,9 
 

ɉɨ ɬɚɛɥɢɰɟ 9.1 ɜɢɞɧɨ, ɱɬɨ ɨɛɴɟɦ ɜɵɪɭɱɤɢ ɪɚɫɬёɬ. Ⱦɚɧɧɵɣ ɮɚɤɬ ɨɛɭɫɥɨɜɥɟɧ 
ɜɜɨɞɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ 
ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

 
9.1.1 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
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ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
– ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
– ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
– ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
– ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 
 

Ɍɚɛɥɢɰɚ 9.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 52,1 
ɉɪɨɱɢɟ 274,0 55,9 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 108 
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ 
ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.3. 
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Ɍɚɛɥɢɰɚ 9.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ   
ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ (Ɇȼɬ) 
ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 

ɨɬ 1 ɞɨ 5 ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 
ɨɬ 100 Ɇȼɬ ɞɨ 

399 Ɇȼɬ 
0,060% 0,090% 0,140% 0,200% 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 9.4. 

 
Ɍɚɛɥɢɰɚ 9.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 27,6 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 1,9 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,6 

ɂɬɨɝɨ 30,1 
 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ȼɨɞɥɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.5. 
 
Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 31,5 62 78,7 90,3 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 20 41,6 46,6 49,1 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 63 108 108 108 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 
1,2 3,8 4,2 4,4 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 
17,5 30,1 30,1 30,1 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 4,2 8,3 8,3 8,3 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 137,4 253,9 275,9 290,2 
 
ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 

Ⱦɥɹ ɥɭɱɲɟɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 9 .1). 
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Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɨɥɶɲɢɣ ɩɪɨɰɟɧɬ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɭɯɨɞɢɬ ɧɚ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɬɚɤ ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ 
ɜɜɨɞ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɚɛɨɬɭ. Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɢ ɧɚ 
ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɹɜɥɹɸɬɫɹ ɧɚɢɦɟɧɶɲɢɦɢ. 

 
9.1.2 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
– ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 %; 
– ɇȾɋ – 20 %; 
– ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 %; 
– ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 %; 
– ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 9.6. 
 
Ɍɚɛɥɢɰɚ 9.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 149,2 326,3 329,5 335,5 

90,3

49,1

108

4,4 30,1

8,3

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, %
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, %
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, %
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, %
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, %
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, %
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 9.6 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 
ɇȾɋ, ɦɥɧ.ɪɭɛ.   15,7 360,1 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 31,6 31,6 31,6 31,6 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 44 80,8 102,1 107 
 
ɋɭɳɟɫɬɜɟɧɧɵɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɧɚɥɨɝɭ ɧɚ ɩɪɢɛɵɥɶ ɢ ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ. 
 
9.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.7. 
 

Ɍɚɛɥɢɰɚ 9.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1119,7 1968,7 2016,3 2062,6 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 137,4 253,9 275,9 290,2 

EBIT (ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 913,3 1679,7 1701 1731,7 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 176,7 325,7 329,9 336,1 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 736,6 1354 1371 1395,6 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20 

 
ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɷɬɨ 

ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɂɡɦɟɧɟɧɢɟ 
ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.2. 
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Ɋɢɫɭɧɨɤ 9.2 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ.ɪɭɛ. 
 
ɇɚ ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ ɩɨɫɥɟ ɜɜɨɞɚ ɝɢɞɪɨɭɡɥɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɩɪɢɛɵɥɶ 

ɩɨɤɪɵɜɚɟɬ ɭɛɵɬɤɢ, ɞɚɠɟ ɫ ɭɱɟɬɨɦ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ. 
Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɝɪɚɮɢɤɨɦ Ʉɷɲ-Ɏɥɨ, ɧɚ ɝɪɚɮɢɤɟ 

ɢɡɨɛɪɚɠɚɸɬɫɹ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɚ, ɝɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 9.3.  

 

  
 

Ɋɢɫɭɧɨɤ 9.3 – Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ  
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9.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ (ɉɪɢɥɨɠɟɧɢɟ 
ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.»). 

 
9.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ; 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ; 
4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ 
Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 
ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2021 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

 
9.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.8. 
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Ɍɚɛɥɢɰɚ 9.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ȼɨɞɥɨ-Ɉɧɟɠɫɤɚɹ 
Ƚɗɋ ɧɚ ɪɟɤɟ ȼɨɞɥɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 136 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 3842 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,9 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ*ɱ 0,17 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 164000 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ, ɜɢɞɧɨ, ɱɬɨ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI, ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 

ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɚɧɧɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɦɟɟɬ ɫɦɵɫɥ ɢ ɫɪɨɤ ɟɟ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 11 ɥɟɬ. 
ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ȼɨɞɥɨ-Ɉɧɟɠɫɤɨɣ Ƚɗɋ 
0,17 ɪɭɛ./ɤȼɬ∙ɱ ɧɢɠɟ ɩɪɟɞɩɢɫɚɧɧɨɝɨ ȿɞɢɧɵɦɢ ɋɰɟɧɚɪɧɵɦɢ ɍɫɥɨɜɢɹɦɢ ɈȺɈ 
«ɊɭɫȽɢɞɪɨ», ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
Ƚɗɋ. 

 
9.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 9.9.  
 
Ɍɚɛɥɢɰɚ 9.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛɥɟɣ 153,3 334,6 353,5 703,9 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛɥɟɣ 44 80,8 102,1 107 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛɥɟɣ 197,4 415,4 455,5 810,9 

 
ȼ ɯɨɞɟ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɫɤɥɚɞɵɜɚɸɳɢɟɫɹ ɢɡ ɜɨɞɧɨɝɨ 
ɧɚɥɨɝɚ, ɧɚɥɨɝɚ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɜɡɧɨɫɨɜ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɢ 
ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɬ.ɤ. ɜɜɨɞɹɬɫɹ ɧɨɜɵɟ 
ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 
ɫɬɚɧɨɜɹɬɫɹ ɛɨɥɶɲɟ. 

 Ɍɚɤ ɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢɪɨɫɬ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɬ.ɤ. 
ɩɪɨɢɫɯɨɞɢɬ ɜɜɨɞ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɱɬɨ ɨɛɥɚɝɚɟɬɫɹ 
ɢɦɭɳɟɫɬɜɟɧɧɵɦ ɧɚɥɨɝɨɦ. ɇɨ ɞɚɥɟɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɛɭɞɭɬ 
ɫɧɢɠɚɬɶɫɹ.  
 



 

125 
 

9.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ – ɷɬɨ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ 

ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɧɚ ɟɝɨ ɤɨɧɟɱɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɝɥɚɜɧɨɟ – ɷɬɨ 
ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ ɤɚɠɞɨɝɨ (ɢɥɢ ɢɯ ɤɨɦɛɢɧɚɰɢɢ) ɢɡ ɢɫɯɨɞɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɢɯɭɞɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ ɜ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɦ ɩɪɨɟɤɬɟ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

1. Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
2. ɐɟɧɵ ɫɛɵɬɚ; 
3. ɋɬɚɜɤɢ ɧɚɥɨɝɚ; 
4. ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɞɢɧɚɦɢɤɢ 

ɢɡɦɟɧɟɧɢɹ PI, ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫɭɧɤɚɯ 9.4, 9.5, 9.6, 9.7. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
 

 
 

Ɋɢɫɭɧɨɤ 9.4 – ɂɡɦɟɧɟɧɢɟ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 
ɢɧɜɟɫɬɢɰɢɣ 

 
ȼɵɜɨɞ: ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɢ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 

ɭɦɟɧɶɲɚɟɬɫɹ. 
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Ɋɢɫɭɧɨɤ 9.5 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 

ȼɵɜɨɞ: ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
 

 
 

Ɋɢɫɭɧɨɤ 9.6 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 
ȼɵɜɨɞ: ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 

ɭɦɟɧɶɲɚɟɬɫɹ. 
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Ɋɢɫɭɧɨɤ 9.7 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ȼɵɜɨɞ: ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 

ɭɦɟɧɶɲɚɟɬɫɹ. 
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ɉɚɪɚɦɟɬɪɵ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, %



10 Ɋɟɠɢɦɵ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɢ ɫɩɨɫɨɛ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ  

 
Ʉ ɪɟɠɢɦɚɦ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɨɬɧɨɫɹɬɫɹ: 
− ɢɡɨɥɢɪɨɜɚɧɧɚɹ ɧɟɣɬɪɚɥɶ (ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɫɭɦɦɚɪɧɨɝɨ 

ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɫɟɬɢ); 
− ɪɟɡɨɧɚɧɫɧɨɟ ɡɚɡɟɦɥɟɧɢɟ ɧɟɣɬɪɚɥɢ (ɤɨɦɩɟɧɫɚɰɢɹ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ 

ɈɁɁ);  
− ɡɚɡɟɦɥɟɧɢɟ ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ: ɜɵɫɨɤɨɨɦɧɨɟ, ɧɢɡɤɨɨɦɧɨɟ (ɩɪɢ 

ɨɝɪɚɧɢɱɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɨɥɧɨɝɨ ɚɤɬɢɜɧɨ-ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɈɁɁ); 
− ɷɮɮɟɤɬɢɜɧɨ ɡɚɡɟɦɥɟɧɧɚɹ ɧɟɣɬɪɚɥɶ (ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɡɟɦɥɸ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,4).  
Ɋɟɠɢɦɵ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɨɩɪɟɞɟɥɹɸɬ ɯɚɪɚɤɬɟɪ ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɢ 

ɈɁɁ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɈɁɁ, 
ɭɳɟɪɛɵ ɨɬ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ (ɜɧɟɡɚɩɧɨɟ ɢɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɟ ɨɬɤɥɸɱɟɧɢɟ), 
ɭɫɥɨɜɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɢ ɠɢɜɨɬɧɵɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɛɥɢɡɢ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ 
ɧɚ ɡɟɦɥɸ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɚɳɢɬɟ ɨɬ ɈɁ3, ɩɪɢɧɰɢɩɵ ɜɵɩɨɥɧɟɧɢɹ ɡɚɳɢɬɵ ɢ ɫɩɨɫɨɛɵ 
ɟɟ ɞɟɣɫɬɜɢɹ (ɧɚ ɫɢɝɧɚɥ ɢɥɢ ɧɚ ɨɬɤɥɸɱɟɧɢɟ). 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦɢ ɜ Ɋɨɫɫɢɢ ɧɨɪɦɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɛɨɬɚ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɟɬɟɣ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɢɥɢ ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ 
ɟɦɤɨɫɬɧɵɯ ɬɨɤɨɜ ɈɁɁ. ȼ ɫɟɬɹɯ 6 ɤȼ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɱɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɞɨɩɭɫɤɚɟɬɫɹ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ. 

ȼɫɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɨɡɦɨɠɧɵɯ ɪɟɠɢɦɨɜ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 6-10 ɤȼ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ 
ɝɪɭɩɩɵ: 

1) Ʉ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɪɟɠɢɦɵ, ɞɨɩɭɫɤɚɸɳɢɟ ɪɚɛɨɬɭ ɫɟɬɢ ɫ ɈɁɁ. 
ɗɬɨɬ ɩɨɞɯɨɞ ɤ ɡɚɡɟɦɥɟɧɢɸ ɧɟɣɬɪɚɥɢ ɢɫɯɨɞɢɬ ɢɡ ɨɫɧɨɜɧɨɝɨ ɩɨɥɨɠɟɧɢɹ, ɱɬɨ 

ɡɚɦɵɤɚɧɢɟ ɨɞɧɨɣ ɮɚɡɵ ɧɚ ɡɟɦɥɸ ɧɟ ɜɥɢɹɟɬ ɧɚ ɬɪɟɭɝɨɥɶɧɢɤ ɦɟɠɞɭɮɚɡɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɪɚɛɨɬɭ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɨɷɬɨɦɭ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ 
ɧɟɦɟɞɥɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ. Ɂɚɲɢɬɚ ɨɬ ɈɁɁ ɜ ɫɟɬɹɯ ɫ ɬɚɤɢɦɢ ɪɟɠɢɦɚɦɢ ɡɚɡɟɦɥɟɧɢɹ 
ɧɟɣɬɪɚɥɢ ɜɵɩɨɥɧɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ. Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨ-
ɜɚɧɢɟɦ ɤ ɪɟɠɢɦɭ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɞɟɠɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɬɢ ɫ ɈɁɁ ɧɚ ɜɪɟɦɹ, 
ɞɨɫɬɚɬɨɱɧɨɟ ɞɥɹ ɨɬɵɫɤɚɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɟɟ ɨɬɤɥɸɱɟɧɢɹ ɜɪɭɱɧɭɸ 
ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

2) Ʉɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɪɟɠɢɦɵ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɪɚɛɨɬɭ ɫɟɬɢ ɫ 
ɈɁɁ.  

ɗɬɨɬ ɩɨɞɯɨɞ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨ 
ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɫɟɬɢ ɫ ɡɚɦɵɤɚɧɢɟɦ ɨɞɧɨɣ ɮɚɡɵ ɧɚ ɡɟɦɥɸ ɨɱɟɧɶ ɬɪɭɞɧɨ, ɬɚɤ ɤɚɤ 
ɈɁɁ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɚɫɧɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɧɨ ɢ ɞɥɹ 
ɜɫɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɜ ɰɟɥɨɦ, ɬ.ɟ. ɹɜɥɹɟɬɫɹ ɞɟɮɟɤɬɨɦ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɟ. 
Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɪɟɠɢɦɭ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 
ɹɜɥɹɸɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɧɚɢɛɨɥɟɟ 
ɩɪɨɫɬɵɯ ɢ ɧɚɞɟɠɧɵɯ ɬɨɤɨɜɵɯ ɡɚɳɢɬ ɨɬ ɈɁɁ ɢ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
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ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɜ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ ɨɬ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɈɁɁ ɞɨ ɟɝɨ 
ɨɬɤɥɸɱɟɧɢɹ. Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 
ɱɢɫɥɚ ɜɧɟɡɚɩɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɧɚɪɭɲɟɧɢɣ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ɉɪɢ ɜɵɛɨɪɟ ɩɨɞɯɨɞɚ ɤ ɪɟɠɢɦɭ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɫɟɬɟɣ 6-10 ɤȼ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɫɨɨɛɪɚɠɟɧɢɹ: 

• Ⱦɟɣɫɬɜɢɟ ɡɚɳɢɬɵ ɨɬ ɈɁɁ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɨɛɯɨ-
ɞɢɦɵɦ ɢɥɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɜ 
ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 

− ɧɚ ɜɫɟɯ ɷɥɟɦɟɧɬɚɯ, ɜɧɟɡɚɩɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ ɧɟ ɩɪɢɜɨɞɢɬ ɤ 
ɧɚɪɭɲɟɧɢɸ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ 
(ɧɚɩɪɢɦɟɪ, ɩɪɢ ɧɚɥɢɱɢɢ ɪɟɡɟɪɜɚ); 

− ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɝɞɟ ɨɬɤɥɸɱɟɧɢɟ ɈɁɁ ɧɟɨɛɯɨɞɢɦɨ ɩɨ ɬɪɟɛɨ-
ɜɚɧɢɹɦ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ; 

− ɧɚ ɝɟɧɟɪɚɬɨɪɚɯ, ɦɨɳɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɯ ɢ ɜ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ, 
ɤɨɝɞɚ ɨɠɢɞɚɟɦɵɣ ɭɳɟɪɛ ɨɬ ɜɧɟɡɚɩɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɦɟɧɶɲɟ, ɱɟɦ ɭɳɟɪɛ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɞɥɢɬɟɥɶɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɈɁɁ ɢɥɢ 
ɩɟɪɟɯɨɞɚ ɡɚɦɵɤɚɧɢɹ ɜ Ʉ3. 

• Ɋɚɫɲɢɪɟɧɢɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɡɚɳɢɬɵ ɨɬ ɈɁɁ ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɫɨɡɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɪɟɠɢɦɨɜ ɡɚɡɟɦɥɟɧɢɹ 
ɧɟɣɬɪɚɥɢ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɯ ɞɥɢɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɟɬɢ ɫ ɈɁɁ, ɧɨ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɯ ɜ ɩɥɚɧɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ ɈɁɁ, 
ɢɫɤɥɸɱɟɧɢɹ ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɬ.ɩ. 

• ɉɨɥɧɵɣ ɨɬɤɚɡ ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɜ 
ɫɟɬɹɯ 6-10 ɤȼ ɪɟɠɢɦɨɜ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɫɟɬɢ ɫ ɈɁɁ ɜ ɬɟɱɟɧɢɟ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɜɪɟɦɟɧɢ, ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɳɢɬɵ 
ɨɬ ɈɁɁ ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ (ɫɢɝɧɚɥɢɡɚɰɢɢ ɈɁɁ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɟɣɫɬɜɢɟ ɡɚɲɢɬɵ ɨɬ ɈɁɁ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢɧɨɫɢɬ 
ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɬɨɥɶɤɨ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɤɚɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɬɚɤ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɭ 
ɩɨɬɪɟɛɢɬɟɥɟɣ.  

ȼɵɛɨɪ ɤɨɧɤɪɟɬɧɨɝɨ ɪɟɠɢɦɚ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ 
ɭɱɟɬɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɮɚɤɬɨɪɨɜ. ȼɚɠɧɟɣɲɢɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ:  

• ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɫ ɈɁɁ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ 
ɜɪɟɦɟɧɢ;  

• ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɲɢɬɵ ɨɬ ɈɁɁ;  
• ɛɟɡɨɩɚɫɧɨɫɬɶ ɈɁɁ ɞɥɹ ɥɸɞɟɣ ɢ ɠɢɜɨɬɧɵɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɛɥɢɡɢ ɦɟɫɬɚ 

ɩɨɜɪɟɠɞɟɧɢɹ;  
• ɜɨɡɞɟɣɫɬɜɢɟ ɬɨɤɚ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɧɚ Ʌɗɉ. 
Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɚɪɚɦɟɬɪɵ, ɨɬ ɤɨɬɨɪɵɯ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ 

ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɩɪɢ ɈɁɁ, ɤ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: ɡɧɚɱɟɧɢɟ ɬɨɤɚ 
ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ; ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ ɢ 
ɪɟɡɨɧɚɧɫɧɵɯ ɩɪɨɰɟɫɫɨɜ; ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɮɚɡɚɯ ɢ ɧɟɣɬɪɚɥɢ 
ɫɟɬɢ ɩɪɢ ɧɟɭɫɬɨɣɱɢɜɵɯ ɞɭɝɨɜɵɯ ɡɚɦɵɤɚɧɢɹɯ. 
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10.1 Ɉɞɧɨɮɚɡɧɵɟ ɡɚɦɵɤɚɧɢɹ 
 

Ɉɞɧɨɮɚɡɧɵɟ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɹɜɥɹɸɬɫɹ ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɜɢɞɨɦ 
ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 6 - 10 ɤȼ (75 - 90 % 
ɨɛɳɟɝɨ ɱɢɫɥɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ) ɢ ɱɚɫɬɨ ɹɜɥɹɸɬɫɹ ɩɟɪɜɨɩɪɢɱɢɧɨɣ 
ɚɜɚɪɢɣ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɭɳɟɪɛɨɦ.  

ȼ ɨɬɥɢɱɢɟ ɨɬ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɄɁ (ɬɪɟɯɮɚɡɧɨɟ, ɞɜɭɯɮɚɡɧɨɟ ɢ ɬ.ɞ.) ɜɢɞɵ ɈɁɁ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ ɩɨ:  

− ɮɨɪɦɟ ɢ ɡɧɚɱɟɧɢɹɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ, ɩɨɞɜɨɞɢɦɵɯ ɤ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɦ ɨɪɝɚɧɚɦ ɡɚɳɢɬɵ ɨɬ ɷɬɨɝɨ ɜɢɞɚ ɩɨɜɪɟɠɞɟɧɢɣ; 

− ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɳɢɬ.  
ȼɫɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɈɁɁ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: ɭɫɬɨɣɱɢɜɵɟ ɢ 

ɧɟɭɫɬɨɣɱɢɜɵɟ.  
ɍɫɬɨɣɱɢɜɵɟ ɈɁɁ, ɢɦɟɸɳɢɟ ɦɟɫɬɨ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚɞɟɠɧɨɣ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 

ɫɜɹɡɢ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɫ ɡɟɦɥɟɣ (ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɜɹɡɶ, ɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɭɫɬɨɣɱɢɜɚɹ ɞɭɝɚ). ɏɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɥɢɱɢɟɦ ɜ ɬɨɤɚɯ ɢ 
ɧɚɩɪɹɠɟɧɢɹɯ ɬɨɥɶɤɨ ɩɪɢɧɭɠɞɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɢ 
ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ (ɪɢɫ. 10.1, ɚ, ɛ) 

ɇɟɭɫɬɨɣɱɢɜɵɟ ɞɭɝɨɜɵɟ ɡɚɦɵɤɚɧɢɹ – ɨɫɧɨɜɧɨɣ ɜɢɞ ɈɁɁ. ɏɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɩɪɟɪɵɜɢɫɬɨɣ ɮɨɪɦɨɣ ɬɨɤɚ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɨɛɥɚɞɚɸɬ ɫɜɨɛɨɞɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ 
ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫ ɚɦɩɥɢɬɭɞɚɦɢ, ɞɨɫɬɢɝɚɸɳɢɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ:  

• ɫɭɦɦɚɪɧɨɝɨ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɫɟɬɢ; 
• ɭɞɚɥɟɧɧɨɫɬɢ ɬɨɱɤɢ ɈɁɁ ɨɬ ɲɢɧ;  
• ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɟ ɜ ɦɨɦɟɧɬ ɩɪɨɛɨɹ ɢɡɨɥɹɰɢɢ; 
• ɩɚɪɚɦɟɬɪɨɜ ɥɢɧɢɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɢ ɞɪ. 
ȼɫɟ ɧɟɭɫɬɨɣɱɢɜɵɟ ɈɁɁ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ: 
1) ɨɞɧɨɤɪɚɬɧɵɟ ɫɚɦɨɭɫɬɪɚɧɹɸɳɢɟɫɹ ɩɪɨɛɨɢ ɢɡɨɥɹɰɢɢ "ɤɥɟɜɤɢ ɡɟɦɥɢ"; 
2) ɞɭɝɨɜɵɟ ɩɪɟɪɵɜɢɫɬɵɟ ɡɚɦɵɤɚɧɢɹ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɫɚɦɨɭɫɬɪɚɧɹɸɳɢɯɫɹ ɩɪɨɛɨɟɜ ɢɡɨɥɹɰɢɢ) (ɪɢɫ. 10.1, ɛ, ɜ). 
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Ɋɢɫɭɧɨɤ 10.1 – Ɋɚɡɧɨɜɢɞɧɨɫɬɢ ɈɁɁ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 6-10 ɤȼ: 
ɚ) ɭɫɬɨɣɱɢɜɨɟ ɈɁɁ ɜ ɫɟɬɢ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ; ɛ) ɭɫɬɨɣɱɢɜɨɟ ɈɁɁ 

ɜ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ ɫɟɬɢ; ɜ) ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɫɚɦɨɭɫɬɪɚɧɢɜɲɢɣɫɹ 
ɩɪɨɛɨɣ ɢɡɨɥɹɰɢɢ; ɝ) ɞɭɝɨɜɨɟ ɩɪɟɪɵɜɢɫɬɨɟ ɈɁɁ 

 
ȿɫɥɢ ɩɨɜɬɨɪɧɵɟ ɡɚɠɢɝɚɧɢɹ ɞɭɝɢ ɩɪɨɢɫɯɨɞɹɬ ɱɟɪɟɡ ɧɟɛɨɥɶɲɢɟ ɢɧɬɟɪɜɚɥɵ 

ɜɪɟɦɟɧɢ (ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ ɩɪɢɦɟɪɧɨ 0,1 ɫ), ɈɁɁ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɧɚɤɨɩɥɟɧɢɟɦ 
ɡɚɪɹɞɨɜ ɧɚ ɮɚɡɚɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɫɦɟɳɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɫɟɬɢ. Ɍɚɤɭɸ ɪɚɡɧɨɜɢɞ-
ɧɨɫɬɶ ɈɁɁ ɧɚɡɵɜɚɸɬ ɞɭɝɨɜɵɦ ɩɟɪɟɦɟɠɚɸɳɢɦɫɹ ɡɚɦɵɤɚɧɢɟɦ ɧɚ ɡɟɦɥɸ. 

Ʉɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɈɁɁ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɲɟɫɬɜɭɸɬ ɩɨɥɧɵɦ ɩɪɨɛɨɹɦ 
ɢɡɨɥɹɰɢɢ ɢ, ɜɨɡɧɢɤɧɭɜ, ɧɟɭɤɥɨɧɧɨ ɪɚɡɜɢɜɚɸɬɫɹ, ɩɟɪɟɯɨɞɹ ɜ ɞɭɝɨɜɵɟ 
ɩɪɟɪɵɜɢɫɬɵɟ ɢ ɭɫɬɨɣɱɢɜɵɟ ɈɁɁ. 
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10.2 Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɵɯ ɪɟɠɢɦɨɜ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ  
 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 10.1, 10.2, 10.3. 
 
Ɍɚɛɥɢɰɚ 10.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɠɢɦɚ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 
1. ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɟɬɢ ɫ ɈɁɁ ɜ 
ɬɟɱɟɧɢɟ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɞɨ 
ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɛɟɡɚɜɚɪɢɣɧɨɦɭ 
ɨɬɤɥɸɱɟɧɢɸ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

1. ȼɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɞɭɝɨɜɵɯ 
ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ ɈɁɁ. 

2. ɇɟ ɬɪɟɛɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ 
ɢ ɡɚɬɪɚɬɵ ɧɚ ɡɚɡɟɦɥɟɧɢɟ ɧɟɣɬɪɚɥɢ. 

2. ȼɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɜɬɨɪɢɱɧɵɯ ɩɪɨɛɨɟɜ 
ɢɡɨɥɹɰɢɢ ɢ ɩɟɪɟɯɨɞɚ ɈɁɁ ɜ ɞɜɨɣɧɵɟ ɢ 
ɦɧɨɝɨɦɟɫɬɧɵɟ ɡɚɦɵɤɚɧɢɹ ɡɚ ɫɱɟɬ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɞɨ 3,5Uɮ.mɚɯ ɩɪɢ ɞɭɝɨɜɵɯ 
ɡɚɦɵɤɚɧɢɹɯ. 

3. ȼɨɡɦɨɠɧɨɫɬɶ ɫɚɦɨɝɚɲɟɧɢɹ ɞɭɝɢ ɢ 
ɫɚɦɨɥɢɤɜɢɞɚɰɢɢ ɱɚɫɬɢ ɈɁɁ. 

3. Ɂɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɢ 
ɞɭɝɨɜɵɯ ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ ɈɁɁ ɡɚ ɫɱɟɬ 
ɫɜɨɛɨɞɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɟɪɟɯɨɞɧɨɝɨ 
ɩɪɨɰɟɫɫɚ. 

4. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɞɥɢɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ 
ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ ɈɁɁ, ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɫ 
ɧɨɪɦɚɥɶɧɨɣ ɢɡɨɥɹɰɢɟɣ. 

4. ȼɨɡɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ 
ɗɆ ɬɨɤɨɦ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɩɪɟɠɞɟ 
ɜɫɟɝɨ, ɩɪɢ ɞɭɝɨɜɵɯ ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ ɈɁɁ. 

5. ɉɪɨɫɬɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɡɚɳɢɬɵ ɢ 
ɫɟɥɟɤɬɢɜɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɭɫɬɨɣɱɢɜɵɯ ɈɁɁ. 

5. ȼɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɫɟɬɢ ɢ 
ɩɨɜɪɟɠɞɟɧɢɣ Ɍɇ. 

 6. ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɱɟɥɨɜɟɤɚ 
ɢ ɠɢɜɨɬɧɵɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɛɥɢɡɢ ɦɟɫɬɚ 
ɈɁɁ. 

 7. Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ɜɟɥɢɱɢɧɟ ɬɨɤɚ ɧɚ 
ɪɚɡɜɢɬɢɟ ɫɟɬɢ. 

 8. ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɩɨɦɟɯ ɩɨ Ʌɗɉ ɩɪɢ 
ɞɭɝɨɜɵɯ ɈɁɁ. 

 
ɂɡɨɥɢɪɨɜɚɧɧɚɹ ɧɟɣɬɪɚɥɶ  ɧɚɢɦɟɧɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɩɨɤɚɡɚɬɟɥɟɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ. Ɋɟɠɢɦ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɢɟɦɥɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɨɫɧɨɜɧɨɦ ɜ ɜɨɡɞɭɲɧɵɯ 
ɥɢɧɢɹɯ 6-10 ɤȼ. 
 
Ɍɚɛɥɢɰɚ 10.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɠɢɦɚ ɪɟɡɨɧɚɧɫɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 
1. ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɟɬɢ ɫ ɈɁɁ ɞɨ 
ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɛɟɡɚɜɚɪɢɣɧɨɦɭ 
ɨɬɤɥɸɱɟɧɢɸ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ.  

1. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɡɚɡɟɦɥɟɧɢɟ 
ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ȾȽɊ ɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɨɣ 
ɤɨɦɩɟɧɫɚɰɢɢ.  

2. ɍɦɟɧɶɲɟɧɢɟ ɬɨɤɚ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ  2. Ɍɪɭɞɧɨɫɬɢ ɫ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɡɚɳɢɬɵ 
ɢ ɫɟɥɟɤɬɢɜɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɈɁɁ.  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 10.2 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

3. Ɂɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɟ ɩɨɫɥɟ ɨɛɪɵɜɚ ɞɭɝɢ ɬɨɤɚ 
ɈɁɁ.  

3. ȼɨɡɦɨɠɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɟɪɵ-
ɜɢɫɬɵɯ ɞɭɝɨɜɵɯ ɈɁɁ. 

4. ȼɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɚɦɨɝɚɲɟɧɢɹ ɞɭɝɢ ɢ 
ɫɚɦɨɥɢɤɜɢɞɚɰɢɢ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɈɁɁ (ɩɪɢ 
ɨɝɪɚɧɢɱɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɨɫɬɚɬɨɱɧɨɝɨ ɬɨɤɚ ɜ 
ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ).  

4. ɍɜɟɥɢɱɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɞɭɝɨɜɵɯ ɩɪɟɪɵɜɢɫɬɵɯ ɈɁɁ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɚ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɮɚɡɚɯ 
ɩɪɢ ɪɚɫɫɬɪɨɣɤɚɯ ɤɨɦɩɟɧɫɚɰɢɢ.  

5. ɉɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɭɝɨɜɵɯ ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ 
ɈɁɁ. 

5. ȼɨɡɦɨɠɧɨɫɬɶ ɜɬɨɪɢɱɧɵɯ ɩɪɨɛɨɟɜ ɜ 
ɬɨɱɤɚɯ ɫɟɬɢ ɫ ɨɫɥɚɛɥɟɧɧɨɣ ɢɡɨɥɹɰɢɟɣ.  

6. ɍɦɟɧɶɲɟɧɢɟ ɤɪɚɬɧɨɫɬɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɧɚ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɮɚɡɚɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ. 

6. ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɫɤɨɦɩɟɧɫɢɪɨɜɚɬɶ (ɛɟɡ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ) ɜ 
ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɚɤɬɢɜɧɭɸ 
ɫɨɫɬɚɜɥɹɸɳɭɸ ɢ ɜɵɫɲɢɟ ɝɚɪɦɨɧɢɤɢ.  

7. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɞɥɢɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɢ 
ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɚɯ ɈɁɁ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɫ 
ɧɨɪɦɚɥɶɧɨɣ ɢɡɨɥɹɰɢɟɣ.  

7. ɍɜɟɥɢɱɟɧɢɟ ɨɫɬɚɬɨɱɧɨɝɨ ɬɨɤɚ ɜ ɦɟɫɬɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɫ ɪɨɫɬɨɦ ɫɭɦɦɚɪɧɨɝɨ 
ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɫɟɬɢ.  

8. ɂɫɤɥɸɱɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɫɟɬɢ.  

8. Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚ ɪɚɡɜɢɬɢɟ ɫɟɬɢ. 

9. ɍɦɟɧɶɲɟɧɢɟ ɜɥɢɹɧɢɹ ɞɭɝɨɜɵɯ ɈɁɁ ɧɚ 
ɥɢɧɢɢ ɫɜɹɡɢ.  

 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɠɢɦɚ 

ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɫɟɬɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɈɁɁ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ 
ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɟɟ ɩɪɢɦɟɧɟɧɢɢ ɩɪɨɛɥɟɦ ɢɥɢ ɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɭɫɥɨɜɢɹɯ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɨɧɚ ɡɚɜɟɞɨɦɨ ɧɟ ɦɨɠɟɬ ɞɚɬɶ ɨɠɢɞɚɟɦɨɝɨ ɷɮɮɟɤɬɚ. 
 
Ɍɚɛɥɢɰɚ 10.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɠɢɦɚ ɜɵɫɨɤɨɨɦɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ 
ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 
1. ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɟɬɢ ɫ ɈɁɁ ɞɨ 
ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɛɟɡɚɜɚɪɢɣɧɨɦɭ 
ɨɬɤɥɸɱɟɧɢɸ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ (ɩɪɢ 
ɨɝɪɚɧɢɱɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɬɨɤɚ ɡɚɦɵɤɚɧɢɹ ɜ 
ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ).  

1. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɡɚɡɟɦɥɟɧɢɟ 
ɧɟɣɬɪɚɥɢ ɫɟɬɢ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ. 

2. ȼɨɡɦɨɠɧɨɫɬɶ ɫɚɦɨɝɚɲɟɧɢɹ ɞɭɝɢ ɢ 
ɫɚɦɨɥɢɤɜɢɞɚɰɢɢ ɱɚɫɬɢ ɈɁɁ (ɩɪɢ 
ɨɝɪɚɧɢɱɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɬɨɤɚ ɈɁɁ ɜ ɦɟɫɬɟ 
ɩɨɜɪɟɠɞɟɧɢɹ).  

2. ɍɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ.  

3. ɉɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɭɝɨɜɵɯ ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ 
ɈɁɁ.  

3. ȼɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɟ-
ɪɵɜɢɫɬɵɯ ɞɭɝɨɜɵɯ ɈɁɁ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɦɢ ɧɚ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ 
ɮɚɡɚɯ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 10.3 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

4. ɍɦɟɧɶɲɟɧɢɟ ɤɪɚɬɧɨɫɬɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɧɚ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɮɚɡɚɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ. 

4. ȼɨɡɦɨɠɧɨɫɬɶ ɜɬɨɪɢɱɧɵɯ ɩɪɨɛɨɟɜ ɜ 
ɬɨɱɤɚɯ ɫɟɬɢ ɫ ɨɫɥɚɛɥɟɧɧɨɣ ɢɡɨɥɹɰɢɟɣ.  
 

5. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɞɥɢɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ 
ɈɁɁ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɫ ɧɨɪɦɚɥɶɧɨɣ ɢɡɨɥɹɰɢɟɣ.  

5. Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚ ɪɚɡɜɢɬɢɟ ɫɟɬɢ ɩɨ 
ɜɟɥɢɱɢɧɟ ɬɨɤɚ.  

6. ɉɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ɫɟɬɢ.  

6. ɍɬɹɠɟɥɟɧɢɟ ɭɫɥɨɜɢɣ ɝɚɲɟɧɢɹ ɞɭɝɢ ɜ 
ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɟɬɹɦɢ, 
ɪɚɛɨɬɚɸɳɢɦɢ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ 
ɢɥɢ ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɈɁɁ.  

7. ɉɪɨɫɬɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɡɚɳɢɬɵ ɢ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɭɫɬɨɣɱɢɜɵɯ ɈɁɁ.  

7. Ȼɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ ɡɚɡɟɦɥɹɸɳɟɝɨ 
ɪɟɡɢɫɬɨɪɚ (ɞɟɫɹɬɤɢ ɤɢɥɨɜɚɬɬ) ɢ ɩɪɨɛɥɟɦɵ ɫ 
ɨɛɟɫɩɟɱɟɧɢɟɦ ɟɝɨ ɬɟɪɦɢɱɟɫɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɭɫɬɨɣɱɢɜɵɯ ɈɁɁ. 

 
Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜɵɫɨɤɨɨɦɧɨɝɨ ɪɟɠɢɦɚ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɛɭɞɟɬ 

ɟɳɟ ɛɨɥɟɟ ɨɝɪɚɧɢɱɟɧɚ (ɩɨ ɡɧɚɱɟɧɢɸ ɬɨɤɚ), ɱɟɦ ɪɟɠɢɦɚ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ. 
  

10.3 Ɂɚɳɢɬɵ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
 
10.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɚɳɢɬɟ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɳɢɬ ɨɬ ɈɁɁ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 

ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 
1) ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɈɁɁ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɮɢɤɫɚɰɢɸ ɤɚɤ 

ɭɫɬɨɣɱɢɜɵɯ, ɬɚɤ ɢ ɞɭɝɨɜɵɯ ɩɪɟɪɵɜɢɫɬɵɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɜɤɥɸɱɚɹ 
ɩɟɪɟɦɟɠɚɸɳɢɟɫɹ ɡɚɦɵɤɚɧɢɹ;  

2) ɜ ɫɟɬɹɯ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ 
ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɢ ɫ ɜɵɫɨɤɨɨɦɧɵɦ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ, ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ 
ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɚɤɠɟ ɮɢɤɫɚɰɢɸ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɫɚɦɨɭɫɬɪɚɧɹɸɳɢɯɫɹ 
ɩɪɨɛɨɟɜ ɢɡɨɥɹɰɢɢ;  

3) ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɢɥɢ ɧɚ 
ɫɢɝɧɚɥ;  

4) ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɫɢɝɧɚɥ, ɞɨɥɠɧɵ ɫɟɥɟɤɬɢɜɧɨ 
ɨɩɪɟɞɟɥɹɬɶ ɦɟɫɬɨ ɩɨɜɪɟɠɞɟɧɢɹ;  

5) ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɨɬɤɥɸɱɟɧɢɟ, ɞɨɥɠɧɵ 
ɫɟɥɟɤɬɢɜɧɨ ɨɩɪɟɞɟɥɹɬɶ ɩɨɜɪɟɠɞɟɧɧɵɣ ɷɥɟɦɟɧɬ;  

6) ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫ ɦɢ-
ɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ;  

7) ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ:  

− ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨ ɭɫɥɨɜɢɹɦ ɫɟɥɟɤɬɢɜɧɨɫɬɢ;  
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− ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɟɧɢɟ, ɧɨ ɜɧɟɡɚɩɧɨɟ ɨɬɤɥɸɱɟɧɢɟ 
ɧɟɞɨɩɭɫɬɢɦɨ ɢɥɢ ɧɚɧɨɫɢɬ ɛɨɥɶɲɨɣ ɭɳɟɪɛ (ɧɚɩɪɢɦɟɪ, ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɢɱɢɧɚɦ, ɭɫɥɨɜɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɞɪ.);  

8) ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɨɬɤɥɸɱɟɧɢɟ, ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ 
ɧɟɩɪɟɪɵɜɧɨɫɬɶɸ ɞɟɣɫɬɜɢɹ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɈɁɁ;  

9) ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɫɢɝɧɚɥ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ; 
10) ɪɚɛɨɬɚ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ ɨɬ ɈɁɁ ɧɟ ɞɨɥɠɧɚ ɡɚɜɢɫɟɬɶ ɨɬ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɟɬɢ;  
11) ɭɫɬɪɨɣɫɬɜɚɦɢ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɜɫɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɨɬɵɫɤɚɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɦɟɬɨɞɨɦ ɩɨɨɱɟɪɟɞɧɵɯ ɨɬɤɥɸɱɟɧɢɣ. 

 
10.3.2  Ɂɚɳɢɬɵ ɨɬ ɈɁɁ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɜɟɥɢɱɢɧ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 
 
ɍɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɈɁɁ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɇɉ) ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ, 
ɩɨɥɭɱɢɥɢ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 6-10 ɤȼ. Ʉ ɧɢɦ 
ɨɬɧɨɫɹɬɫɹ:  

− ɨɛɳɚɹ ɧɟɫɟɥɟɤɬɢɜɧɚɹ ɡɚɳɢɬɚ ɧɚɩɪɹɠɟɧɢɹ ɇɉ;  
− ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɇɉ (ɚɛɫɨɥɸɬɧɨɝɨ ɡɚɦɟɪɚ);  
− ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɇɉ. 
Ɉɛщɚɹ ɧɟɫɟɥɟɤɬɢɜɧɚɹ ɡɚщɢɬɚ ɧɚɩɪɹɠɟɧɢɹ ɇɉ. ɋ ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ 

(ɛɟɡ ɜɵɞɟɪɠɤɢ ɢɥɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ) ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɭɫɬɪɨɣɫɬɜɚ 
ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɧɚ ɡɟɦɥɸ ɜɨ ɜɫɟɯ ɫɟɬɹɯ 6-10 ɤȼ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ, ɫ ɪɟɡɨɧɚɧɫɧɵɦ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɢɥɢ ɫ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ 
ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ. ɇɚ ɨɛɴɟɤɬɚɯ ɫ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɢɬɚɸɬ ɤɚɪɶɟɪɵ, 
ɲɚɯɬɵ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢ ɬ.ɩ. ɈɁɁ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɵɫɨɤɢɦɢ 
ɧɚɩɪɹɠɟɧɢɹɦɢ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɢ ɲɚɝɨɜɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɩɪɢɱɢɧɨɣ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ. ɉɨɷɬɨɦɭ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶɫɹ ɫɟɥɟɤɬɢɜɧɚɹ 
ɡɚɳɢɬɚ ɨɬ ɈɁɁ ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɛɟɡ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɢ ɟɳɟ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ, ɨɬɤɥɸɱɚɸɳɚɹ ɜɫɟ 
ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ (ɜɜɨɞɵ) ɩɨɞɫɬɚɧɰɢɢ ɫ ɧɟɛɨɥɶɲɨɣ ɡɚɞɟɪɠɤɨɣ ɨɤɨɥɨ 0,5 ɫɟɤ. 

ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɮɢɤɫɢɪɭɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɈɁɁ ɜ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɫɟɬɢ ɩɨ ɩɨɹɜɥɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɇɉ 3U0. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɜ ɤɚɱɟɫɬɜɟ ɮɢɥɶɬɪɚ ɧɚɩɪɹɠɟɧɢɹ ɇɉ (Ɏɇɇɉ), ɤɚɤ 
ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɟɯɮɚɡɧɵɟ ɩɹɬɢɫɬɟɪɠɧɟɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɧɚɩɪɹɠɟɧɢɹ TV ɫ ɞɜɭɦɹ ɜɬɨɪɢɱɧɵɦɢ ɨɛɦɨɬɤɚɦɢ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɫɨɟɞɢɧɟɧɚ ɩɨ 
ɫɯɟɦɟ ɡɜɟɡɞɚ, ɚ ɜɬɨɪɚɹ ɩɨ ɫɯɟɦɟ ɪɚɡɨɦɤɧɭɬɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ (ɪɢɫɭɧɨɤ 10.2). 
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Ɋɢɫɭɧɨɤ 10.2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ 
ɫɟɬɢ 3-35 ɤȼ 

 
Ɍɨɤɨɜɚɹ ɡɚщɢɬɚ ɇɉ. ɉɪɢɦɟɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɫɟɥɟɤɬɢɜɧɨɣ ɡɚɲɢɬɵ ɨɬ ɈɁɁ 

ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɢɥɢ ɫɟɥɟɤɬɢɜɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɈɁɁ ɜ ɫɟɬɹɯ, 
ɪɚɛɨɬɚɸɳɢɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɫ ɜɵɫɨɤɨɨɦɧɵɦ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ 
ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 10.3: 
 

 
 

Ɋɢɫɭɧɨɤ 10.3 – ɋɯɟɦɵ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɈɁɁ: ɚ) ɫ ɬɪɟɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦ ɎɌɇɉ; ɛ) ɫ ɤɚɛɟɥɶɧɵɦ ɌɌɇɉ 

 
Ɍɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚщɢɬɚ ɇɉ ɨɬ ɈЗЗ. ɉɪɢɦɟɧɹɟɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, 

ɤɨɝɞɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɨɤɨɜɨɣ 
ɡɚɳɢɬɵ. ɉɪɢ ɧɟɤɨɬɨɪɵɯ ɭɫɥɨɜɢɹɯ (ɩɨɜɪɟɠɞɟɧɢɢ ɤɨɦɩɟɧɫɚɰɢɢ, ɞɨɫɬɚɬɨɱɧɨ 
ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢɥɢ ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ ɨɫɬɚɬɨɱɧɨɝɨ 
ɬɨɤɚ ɈɁɁ) ɭɫɬɨɣɱɢɜɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɭɤɚɡɚɧɧɵɯ ɡɚɳɢɬ ɦɨɠɟɬ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɬɚɤɠɟ ɜ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɯ ɫɟɬɹɯ.  
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ɋɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɪɟɥɟ ɧɚɩɪɚɜɥɟɧɢɹ ɦɨɳɧɨɫɬɢ KW, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬɫɹ ɧɚ 
ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɇɉ (ɪɢɫɭɧɨɤ 10.4.). 

 

 
 

Ɋɢɫɭɧɨɤ 10.4 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɧɚɩɪɚɜɥɟɧɧɨɣ ɡɚɳɢɬɵ ɨɬ ɈɁɁ ɢ ɌɌɇɉ 
ɢ Ɍɇ 

 
Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɬɨɤɨɜɨɣ ɢ ɧɚɩɪɚɜɥɟɧɧɨɣ ɡɚɳɢɬ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ, ɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɚɡɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ (ɢɡɥɢɲɧɢɯ ɫɪɚɛɚɬɵɜɚɧɢɣ ɩɪɢ ɜɧɟɲɧɢɯ 
ɈɁɁ, ɨɬɤɚɡɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɜɧɭɬɪɟɧɧɢɯ ɈɁɁ) ɩɪɢ ɞɭɝɨɜɵɯ ɩɪɟɪɵɜɢɫɬɵɯ 
ɡɚɦɵɤɚɧɢɹɯ [53]. 

 
10.3.3  Ɂɚɳɢɬɵ ɨɬ ɈɁɁ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɫɲɢɯ 

ɝɚɪɦɨɧɢɤ 
 

ɍɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɈɁɁ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɇɉ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɯ ɫɟɬɹɯ 6-10 ɤȼ, ɧɨ ɩɨ 
ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɫɟɬɹɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ ɢɥɢ ɫ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ (ɜɵɫɨɤɨɨɦɧɨɟ, 
ɧɢɡɤɨɨɦɧɨɟ). Ʉ ɬɚɤɢɦ ɡɚɳɢɬɚɦ ɨɬɧɨɫɹɬɫɹ: 

• ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɚɛɫɨɥɸɬɧɨɝɨ ɡɚɦɟɪɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɢɡɦɟɪɟɧɢɢ 
ɭɪɨɜɧɹ ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ ɜ ɬɨɤɟ 3I0 ɡɚɳɢɳɚɟɦɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɢ ɫɪɚɜɧɟɧɢɢ 
ɟɝɨ ɫ ɡɚɞɚɧɧɨɣ ɭɫɬɚɜɤɨɣ; 

• ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬɧɨɫɢɬɟɥьɧɨɝɨ ɡɚɦɟɪɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɫɪɚɜɧɟɧɢɢ 
ɭɪɨɜɧɟɣ ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ ɜ ɬɨɤɚɯ ɇɉ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɡɚɳɢɳɚɟɦɨɝɨ 
ɨɛɴɟɤɬɚ. 

Ɍɨɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɚɛɫɨɥɸɬɧɨɝɨ ɡɚɦɟɪɚ ɦɚɥɨ ɷɮɮɟɤɬɢɜɧɵ ɜ ɭɫɥɨɜɢɹɯ 
ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɫɨɫɬɚɜɚ ɢ ɭɪɨɜɧɹ ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ ɜ ɬɨɤɟ ɇɉ, ɱɬɨ ɨɫɨɛɟɧɧɨ 
ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɫɟɬɟɣ 6-10 ɤȼ ɢ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ. 

ɇɚɢɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ ɹɜɥɹɸɬɫɹ ɧɚɩɪɚɜɥɟɧɧɵɟ ɡɚɳɢɬɵ, ɪɟɚɝɢɪɭɸɳɢɟ 
ɧɚ ɮɚɡɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɇɉ. 
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10.3.4  Ɂɚɳɢɬɵ ɨɬ ɈɁɁ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɜɟɥɢɱɢɧ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ 
 

ɍɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɈɁɁ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ ɜ Ɋɨɫɫɢɢ ɢ 
ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ ɩɪɟɠɞɟ ɜɫɟɝɨ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɫɟɥɟɤɬɢɜɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ 
ɈɁɁ ɜ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɯ ɫɟɬɹɯ. ɉɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɨɛɧɨɝɨ 
ɬɢɩɚ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɚɤɠɟ ɜ ɫɟɬɹɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɢɥɢ ɫ 
ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ.   

Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɞɥɹ ɞɟɣɫɬɜɢɹ 
ɡɚɳɢɬɵ ɨɬ ɈɁɁ ɨɬɧɨɫɹɬɫɹ:  

− ɜɨɡɦɨɠɧɨɫɬɶ ɮɢɤɫɚɰɢɢ ɜɫɟɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɈɁɁ;  
− ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɞɟɣɫɬɜɢɹ ɨɬ ɪɟɠɢɦɚ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ;  
− ɛɨɥɶɲɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɡɚɦɵɤɚɧɢɹɦ ɱɟɪɟɡ ɩɟɪɟɯɨɞɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ (ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɬɟɦ, ɱɬɨ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 
ɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɬɨɥɶɤɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ);  

− ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɚɦɩɥɢɬɭɞ ɩɟɪɟɯɨɞɧɵɯ ɬɨɤɨɜ, ɭɩɪɨɳɚɸɳɢɟ 
oɬɫɬɪɨɣɤɭ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ ɎɌɇɉ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɨɣ ɩɨɦɟɯɨ-
ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɡɚɳɢɬɵ. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɢ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɜ ɱɚɫɬɢ ɡɚɳɢɬ ɨɬ ɈɁɁ ɫ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɬɟɣ 6-10 ɤȼ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɧɚ ɨɫɧɨɜɟ 
ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɨɜ:  

− ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɜ ɩɟɪɟɯɨɞɧɵɯ ɢ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɚɯ ɈɁɁ;  
− ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɢ ɜɵɫɨɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɢ ɜɫɟɯ 

ɪɚɡɧɨɜɢɞɧɨɫɬɹɯ ɈɁɁ, ɜɤɥɸɱɚɹ ɞɭɝɨɜɵɟ ɩɪɟɪɵɜɢɫɬɵɟ ɢ ɞɭɝɨɜɵɟ ɩɟɪɟɦɟɠɚɸɳɢɟɫɹ 
ɡɚɦɵɤɚɧɢɹ;  

− ɜɨɡɦɨɠɧɨɫɬɶ ɮɢɤɫɚɰɢɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɫɚɦɨɭɫɬɪɚɧɹɸɳɢɯɫɹ 
ɩɪɨɛɨɟɜ ɢɡɨɥɹɰɢɢ;  

− ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɪɢ ɭɫɬɨɣɱɢɜɵɯ ɈɁɁ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɢ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɡɚɳɢɬ ɨɬ ɈɁɁ, ɪɟɚɝɢɪɭɸɳɢɯ ɧɚ 

ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ, ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɢɛɨɥɶɲɭɸ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɦɨɝɭɬ 
ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɞɜɭɯ ɫɩɨɫɨɛɨɜ: 

1) ɫɪɚɜɧɟɧɢɹ ɚɦɩɥɢɬɭɞ ɩɟɪɟɯɨɞɧɵɯ ɬɨɤɨɜ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ; 

2) ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɤɚ ɦɝɧɨɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɇɉ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ 
ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɇɚ ɨɫɧɨɜɟ ɩɟɪɜɨɝɨ ɢɡ ɭɤɚɡɚɧɧɵɯ ɫɩɨɫɨɛɨɜ ɜɵɩɨɥɧɹɸɬɫɹ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɬɨɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɡɚɦɟɪɚ. ɉɨ ɜɬɨɪɨɦɭ 
ɫɩɨɫɨɛɭ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɧɚɩɪɚɜɥɟɧɧɵɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɢ ɚɜɬɨɧɨɦɧɵɟ 
(ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ) ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɈɁɁ. 
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10.4 ɍɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬ ɨɬ ɈɁɁ 
 
10.4.1  ɇɚɩɪɚɜɥɟɧɧɵɟ ɡɚɳɢɬɵ ɬɢɩɚ ɁɁɉ-1Ɇ ɢ ɁɁɇ 

 
1) ɇɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɬɢɩɚ   

ɁɁɉ-1Ɇ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɟɥɟɤɬɢɜɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɥɢɧɢɣ ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɢ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɫɟɬɹɯ ɫ ɫɭɦɦɚɪɧɵɦ ɟɦɤɨɫɬɧɵɦ 
ɬɨɤɨɦ ɧɟ ɦɟɧɟɟ 0,2 Ⱥ (ɩɨ ɢɧɮɨɪɦɚɰɢɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ). Ɉɞɧɚɤɨ ɜ ɫɜɹɡɢ ɫ 
ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɈɁɁ ɧɚ ȼɅ ɱɟɪɟɡ ɩɟɪɟɯɨɞɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɫ ɭɱɟɬɨɦ ɧɟɤɨɬɨɪɨɝɨ ɡɚɩɚɫɚ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɟ 
ɭɫɬɪɨɣɫɬɜɚ ɁɁɉ-1Ɇ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɬɟɯ ɫɟɬɹɯ, ɧɚɩɪɢɦɟɪ 10 ɤȼ, ɝɞɟ ɦɢɧɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ 0,5–0,6 Ⱥ. 

Ɍɨɤɨɜɵɟ ɰɟɩɢ ɡɚɳɢɬɵ ɁɁɉ-1Ɇ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɤɚɛɟɥɶɧɨɦɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɬɨɤɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɌɌɇɉ ɜ ɫɜɹɡɢ ɫ ɱɟɦ 
ɡɚɳɢɳɚɟɦɚɹ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɤɚɛɟɥɶɧɭɸ ɜɫɬɚɜɤɭ. ɗɬɨ ɹɜɥɹɟɬɫɹ 
ɧɟɞɨɫɬɚɬɤɨɦ ɡɚɳɢɬɵ ɁɁɉ-1Ɇ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɟɟ ɩɪɢɦɟɧɟɧɢɟ.  

ɐɟɩɢ ɧɚɩɪɹɠɟɧɢɹ ɡɚɳɢɬɵ ɁɁɉ-1Ɇ ɜɤɥɸɱɚɸɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0, ɩɨɥɭɱɚɟɦɨɟ ɨɬ ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ Ɍɇ, ɫɨɟɞɢɧɟɧɧɨɣ ɜ ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ 
ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɭɫɬɪɨɣɫɬɜɚ ɁɁɉ-1Ɇ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ 
ɩɟɪɜɵɣ ɦɨɦɟɧɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ      10 ɤȼ, ɜ ɫɯɟɦɟ (ɪɢɫɭɧɨɤ 10.5) 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɧɟɛɨɥɶɲɚɹ ɡɚɞɟɪɠɤɚ ɜ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ 3U0 ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɁɁɉ-1Ɇ ɫ ɩɨɦɨɳɶɸ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɟɥɟ ɧɚɩɪɹɠɟɧɢɹ 1Ɋɇ ɬɢɩɚ Ɋɇ-53/60Ⱦ ɫ 
ɭɫɬɚɜɤɨɣ 15 ȼ, ɬ.ɟ. ɧɢɠɟ, ɱɟɦ ɧɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɁɁɉ-1Ɇ. 
ɇɚɩɪɹɠɟɧɢɟ 3U0 ɩɨɞɚɟɬɫɹ ɧɚ ɭɫɬɪɨɣɫɬɜɚ   ɁɁɉ-1Ɇ ɬɨɥɶɤɨ ɩɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɪɟɥɟ 1Ɋɇ ɢ ɡɚɦɵɤɚɧɢɹ ɟɝɨ ɤɨɧɬɚɤɬɨɜ. 

 

 
 

Ɋɢɫɭɧɨɤ 10.5 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɧɚɩɪɚɜɥɟɧɧɨɣ ɡɚɳɢɬɵ 
ɨɬ ɈɁɁ ɬɢɩɚ ɁɁɉ-1Ɇ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɳɢɬɚ ɁɁɉ-1Ɇ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɩɪɚɜɥɟɧɧɭɸ ɡɚɳɢɬɭ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ɉɪɢ ɈɁɁ, ɧɚɩɪɢɦɟɪ ɧɚ ȼɅ 10 ɤȼ ȼɅ3            
(ɪɢɫɭɧɨɤ 10.6), ɬɨɤɢ IC1, IC2, ɨɩɪɟɞɟɥɹɟɦɵɟ ɟɦɤɨɫɬɶɸ ɮɚɡ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɥɢɧɢɣ 
ȼɅ1, ȼɅ2 ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ, ɢɦɟɸɬ ɭɫɥɨɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɤ ɦɟɫɬɭ 
ɩɨɜɪɟɠɞɟɧɢɹ ɧɚ ɥɢɧɢɢ ȼɅ3 ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ-ɪɚɡɧɨɦɭ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɩɨɜɪɟɠɞɟɧɧɨɣ ɢ ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ ɥɢɧɢɹɯ. ɇɚ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɥɢɧɢɹɯ ɩɪɢ 
ɧɚɩɪɚɜɥɟɧɢɢ ɬɨɤɨɜ IC ɤ ɲɢɧɚɦ 10 ɤȼ ɩɨɞɫɬɚɧɰɢɢ ɡɚɳɢɬɵ ɁɁɉ-1Ɇ ɧɟ 
ɫɪɚɛɚɬɵɜɚɸɬ. ɇɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɥɢɧɢɢ ɩɪɢ ɧɚɩɪɚɜɥɟɧɢɢ ɫɭɦɦɚɪɧɨɝɨ ɟɦɤɨɫɬɧɨɝɨ 
ɬɨɤɚ IC ɨɬ ɲɢɧ ɤ ɦɟɫɬɭ ɩɨɜɪɟɠɞɟɧɢɹ ɡɚɳɢɬɚ ɁɁɉ-1Ɇ ɫɪɚɛɚɬɵɜɚɟɬ, ɟɫɥɢ ɡɧɚɱɟɧɢɟ 
ɷɬɨɝɨ ɫɭɦɦɚɪɧɨɝɨ ɬɨɤɚ ɛɨɥɶɲɟ, ɱɟɦ ɟɟ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ.  

 

 
 

Ɋɢɫɭɧɨɤ 10.6 – ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɧɚɩɪɚɜɥɟɧɧɨɣ ɡɚɳɢɬɵ ɬɢɩɚ ɁɁɉ-1Ɇ 
ɩɪɢ ɈɁɁ ɧɚ ȼɅ ɫɟɬɢ 

 
Ɉɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɁɁɉ-1Ɇ, ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɢ ɭɤɚɡɚɧɢɹ ɩɨ ɦɨɧɬɚɠɭ 

ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ [49]. 
  
2) ɋ 1998 ɝɨɞɚ ɜɦɟɫɬɨ ɁɁɉ-1Ɇ ɱɟɛɨɤɫɚɪɫɤɢɣ ɡɚɜɨɞ ɑɗȺɁ ɜɵɩɭɫɤɚɟɬ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɭɸ ɧɚɩɪɚɜɥɟɧɧɭɸ ɡɚɳɢɬɭ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɳɭɸ ɩɪɨɦɵɲɥɟɧɧɭɸ ɱɚɫɬɨɬɭ, ɬɢɩɚ ɁɁɇ.  

ɇɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɢɩɚ ɁɁɇ, 
ɢɫɩɨɥɶɡɭɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɭɸ ɱɚɫɬɨɬɭ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɟɥɟɤɬɢɜɧɨɝɨ 
ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɳɚɟɦɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɈɁɁ ɜ ɧɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɯ ɫɟɬɹɯ 
3−10 ɤȼ ɫ ɩɟɪɜɢɱɧɵɦ ɬɨɤɨɦ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɨɬ 0,2 Ⱥ (ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɦɢɧɢɦɚɥɶɧɨɣ ɫɭɦɦɚɪɧɨɣ ɞɥɢɧɟ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɫɟɬɢ 10 ɤȼ − 
0,2 ɤɦ ɢɥɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ − 7 ɤɦ), ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɛɟɥɶɧɵɯ ɌɌɇɉ. 

Ɂɚɳɢɬɚ ɁɁɇ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɭɫɤɨɜɵɯ ɨɪɝɚɧɨɜ (ɉɈ) ɩɨ ɬɨɤɭ ɢ ɧɚɩɪɹɠɟɧɢɸ 
ɢ ɮɚɡɨɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɚ.  

ɍ ɁɁɇ ɢɦɟɟɬɫɹ:  
− ɬɪɢ ɭɫɬɚɜɤɢ ɩɨ ɬɨɤɭ (0,07  0,02 Ⱥ; 0,25  0,025 Ⱥ; 2,5  0,025 Ⱥ) ɢ 

ɬɪɢ ɭɫɬɚɜɤɢ ɩɨ ɧɚɩɪɹɠɟɧɢɸ (10 ȼ; 15 ȼ; 20 ȼ);  
− ɜɫɬɪɨɟɧɧɵɣ ɛɥɨɤ ɩɢɬɚɧɢɹ;  
− ɜɫɬɪɨɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɷɤɫɩɪɟɫɫ-ɤɨɧɬɪɨɥɹ;  
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− ɭɫɬɪɨɣɫɬɜɨ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɭɤɚɡɵɜɚɸɳɟɟ ɧɚ ɧɟɞɨɩɭɫɬɢɦɵɟ ɧɟɛɚɥɚɧɫɵ 
ɜ ɰɟɩɹɯ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɡɚɳɢɬɵ, ɧɚ ɧɚɥɢɱɢɟ ɈɁɁ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɢ ɧɚ 
ɫɪɚɛɚɬɵɜɚɧɢɟ ɜɵɯɨɞɧɨɝɨ ɪɟɥɟ.  
 

10.4.2  ɍɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɹɯ 6−35 ɤȼ: 
ɍɁɋ 
 

ɇɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ ɍɁɋ, ɪɟɚɝɢɪɭɸɳɟɟ ɧɚ ɬɨɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɩɪɢ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ, ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɟɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ 
(ɫɢɝɧɚɥɢɡɚɰɢɢ ɢɥɢ ɨɬɤɥɸɱɟɧɢɹ) ɩɪɢ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɜ ɜɨɡɞɭɲɧɵɯ ɢ 
ɤɚɛɟɥɶɧɵɯ ɫɟɬɹɯ ɧɚɩɪɹɠɟɧɢɟɦ 6−35 ɤȼ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɢɯ 
ɧɟɣɬɪɚɥɢ. ɍɫɬɪɨɣɫɬɜɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɤɚɤ ɨɬ ɭɫɬɨɣɱɢɜɵɯ, ɬɚɤ ɢ ɨɬ 
ɧɟɭɫɬɨɣɱɢɜɵɯ ɡɚɦɵɤɚɧɢɣ [47]. 

ɉɪɢɧɰɢɩ ɟɝɨ ɞɟɣɫɬɜɢɹ ɨɫɧɨɜɚɧ ɧɚ ɤɨɧɬɪɨɥɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɣ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɈɁɁ ɢ 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɯɫɹ ɤ ɤɨɧɰɚɦ ɥɢɧɢɣ, ɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɪɚɜɧɟɧɢɢ ɢ ɡɚɩɨɦɢɧɚɧɢɢ 
ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɡɧɚɤɨɜ ɬɨɤɚ 3I0 ɢ ɧɚɩɪɹɠɟɧɢɹ 3U0 ɜ ɦɟɫɬɟ ɡɚɦɵɤɚɧɢɹ. Ɏɚɤɬ 
ɡɚɦɵɤɚɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫɪɚɛɚɬɵɜɚɧɢɟɦ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ 
ɧɚɩɪɹɠɟɧɢɹ 3U0 ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ. 

ɐɟɩɢ ɬɨɤɚ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɬɨɤɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ ɢɥɢ ɜ ɧɭɥɟɜɨɣ ɩɪɨɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɬɨɤɚ ɬɪɟɯ ɮɚɡ ɤɚɛɟɥɶɧɨɣ ɢɥɢ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (ɪɢɫɭɧɨɤ 10.7). 
ɐɟɩɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɫɨɟɞɢɧɹɸɬɫɹ ɤ ɪɚɡɨɦɤɧɭɬɨɦɭ ɬɪɟɭɝɨɥɶɧɢɤɭ ɨɛɦɨɬɨɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɫɟɤɰɢɢ ɲɢɧ, ɤ ɤɨɬɨɪɨɣ ɩɨɞɤɥɸɱɟɧɚ ɥɢɧɢɹ. 

ɉɪɨɬɨɬɢɩ ɞɚɧɧɨɝɨ ɩɪɢɛɨɪɚ – ɭɫɬɪɨɣɫɬɜɨ ɢɦɩɭɥɶɫɧɨɣ ɡɚɳɢɬɵ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɂɁɋ-Ɇ, ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɗɇɂɇ ɫɨɜɦɟɫɬɧɨ ɫ Ɋɢɠɫɤɢɦ 
ɡɚɜɨɞɨɦ «ɗɧɟɪɝɨɚɜɬɨɦɚɬɢɤɚ» ɜ 1990-1991 ɝɝ. [47]. Ɉɛɪɚɡɰɵ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɹɯ 35 ɤȼ. Ɂɚ ɜɪɟɦɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɈɁɁ ɢɦɟɥɢ ɦɟɫɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɤɚɠɞɨɣ ɢɡ ɡɚɳɢɳɚɟɦɵɯ ɥɢɧɢɣ, ɢ 
ɩɪɢ ɷɬɨɦ ɜɨ ɜɫɟɯ ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ ɫɥɭɱɚɹɯ ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɂɁɋ-Ɇ 
ɫɪɚɛɚɬɵɜɚɥɢ ɩɪɚɜɢɥɶɧɨ. ɇɟ ɛɵɥɨ ɧɢ ɨɞɧɨɝɨ ɫɥɭɱɚɹ ɥɨɠɧɵɯ ɢɥɢ ɢɡɥɢɲɧɢɯ 
ɫɪɚɛɚɬɵɜɚɧɢɣ ɭɫɬɪɨɣɫɬɜɚ. 
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Ɋɢɫɭɧɨɤ 10.7 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ 
ɭɫɬɪɨɣɫɬɜɚ ɍɋɁ: Ɍ1, Ɍ2, Ɍ3 – ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ; Ʉ1, Ʉ2, Ʉ3 – ɧɚɝɪɭɡɤɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; S – ɜɵɤɥɸɱɚɬɟɥɶ ɥɢɧɢɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɝɨ ɩɪɢɛɨɪɚ ɭɫɤɨɪɢɬ ɩɨɢɫɤ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɫɧɢɡɢɬ 

ɜɟɪɨɹɬɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɈɁɁ ɜ ɄɁ, ɩɪɢɜɨɞɹɳɟɟ ɤ ɫɟɪɶɟɡɧɵɦ ɩɨɜɪɟɠɞɟɧɢɹɦ ɧɚ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 6–35 ɤȼ [47]. 
 

10.4.3 ɉɪɢɛɨɪ ɫɢɝɧɚɥɢɡɚɰɢɢ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɉɁɁɆ 1 
 

ɉɪɢɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɟɥɟɤɬɢɜɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɮɚɤɬɟ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ ɜ ɫɟɬɹɯ 3–35 ɤȼ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ, ɪɟɡɢɫɬɢɜɧɨɣ, ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ 
ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɪɢɛɨɪɚ ɨɫɧɨɜɚɧ ɧɚ ɪɚɡɞɟɥɶɧɨɦ ɚɧɚɥɢɡɟ ɩɟɪɜɨɣ 
ɩɨɥɭɜɨɥɧɵ ɬɨɤɚ ɢ ɩɟɪɜɨɣ ɩɨɥɭɜɨɥɧɵ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɫɟɬɢ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɥɸɛɵɯ ɪɟɠɢɦɨɜ 
ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ. ɉɪɢ ɷɬɨɦ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ:  

− ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɇɉ (ɩɨɪɨɝ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – 
0,3 Ⱥ); 

− ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɩɪɹɠɟɧɢɹ ɇɉ (ɩɨɪɨɝ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – 0,5 ȼ);  

− ɮɚɡɨɜɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɇɉ;  
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− ɧɢɡɤɨɱɚɫɬɨɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɩɪɹɠɟɧɢɹ ɇɉ (ɩɨɪɨɝ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – 25 ȼ).  

Ȼɥɚɝɨɞɚɪɹ ɪɚɡɞɟɥɶɧɨɦɭ ɚɧɚɥɢɡɭ ɜɫɟɯ ɷɬɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɨɫɬɢɝɚɟɬɫɹ 
ɧɚɞɟɠɧɨɟ ɨɛɧɚɪɭɠɟɧɢɟ ɮɚɤɬɚ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ 
ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɢ ɞɨɫɬɢɝɚɟɬɫɹ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɩɨɦɟɯ, ɧɨɫɹɳɢɯ ɤɚɤ 
ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɬɚɤ ɢ ɜɵɡɜɚɧɧɵɯ ɜɫɥɟɞɫɬɜɢɟ ɤɨɦɦɭɬɚɰɢɢ ɛɨɥɶɲɢɯ 
ɧɚɝɪɭɡɨɤ, ɥɢɛɨ ɜɫɥɟɞɫɬɜɢɟ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɧɚ ɫɨɫɟɞɧɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ. 

Ɋɟɝɢɫɬɪɚɰɢɹ ɡɚɦɵɤɚɧɢɹ – ɜ ɜɢɞɟ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɪɟɦɹ ɧɟ ɦɟɧɟɟ 300 ɦɫ 
ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɯ ɤɨɧɬɚɤɬɨɜ ɪɟɥɟ. Ɍɢɩ ɩɪɢɦɟɧɟɧɧɨɝɨ ɪɟɥɟ ɛɥɢɡɨɤ ɤ ɤɥɚɫɫɭ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɟɥɟ. 
 

10.4.4  ɍɫɬɪɨɣɫɬɜɨ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫ ɈɁɁ ɜ ɫɟɬɹɯ ɫ 
ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɢɥɢ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ «ɋɢɪɢɭɫ-ɈɁɁ» 
 

ɍɫɬɪɨɣɫɬɜɨ «ɋɢɪɢɭɫ-ɈɁɁ» ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɧɚɥɢɱɢɹ 
«ɡɟɦɥɢ» ɧɚ ɫɟɤɰɢɹɯ ɲɢɧ ɩɨɞɫɬɚɧɰɢɣ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɧɚɩɪɹɠɟɧɢɟɦ 6-10 ɤȼ, ɚ ɬɚɤɠɟ ɢɧɞɢɤɚɰɢɢ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫ 
ɭɫɬɨɣɱɢɜɵɦ ɈɁɁ.  

Ɋɚɛɨɬɚ ɭɫɬɪɨɣɫɬɜɚ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɧɰɢɩɟ ɨɩɪɟɞɟɥɟɧɢɹ ɮɢɞɟɪɚ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦ ɭɪɨɜɧɟɦ ɫɭɦɦɵ ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ ɜ ɬɨɤɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɞɜɭɦ 
Ɍɇ (ɩɪɢɱɟɦ ɤɚɤ ɤ ɜɵɯɨɞɚɦ 3U0 ɪɚɡɨɦɤɧɭɬɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɬɚɤ ɢ ɤ «ɡɜɟɡɞɟ» 
ɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɱɟɬɨɦ ɧɚɩɪɹɠɟɧɢɹ ɇɉ ɜɧɭɬɪɢ 
ɭɫɬɪɨɣɫɬɜɚ) ɢ ɤ ɌɌɇɉ ɨɬɯɨɞɹɳɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ (ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 24) 
ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɨɜ 3I0. 

ɉɨ ɩɪɢɧɰɢɩɭ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɬɟɦ ɬɨɱɧɟɟ, ɱɟɦ ɛɨɥɶɲɟ ɮɢɞɟɪɨɜ 
ɧɚ ɩɨɞɫɬɚɧɰɢɢ. ɇɚ ɨɛɴɟɤɬɚɯ ɫ ɞɜɭɦɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ ɭɫɬɪɨɣɫɬɜɨ ɛɭɞɟɬ 
ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨ. ɇɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɜɥɢɹɟɬ ɮɚɤɬ ɢ ɜɢɞ 
ɤɨɦɩɟɧɫɚɰɢɢ ɧɟɣɬɪɚɥɢ ɫɟɬɢ. 
 

10.4.5  ɍɫɬɪɨɣɫɬɜɚ ɢɧɞɢɤɚɰɢɢ ɩɨɜɪɟɠɞɟɧɢɹ ȼɅ 3-35 ɤȼ ɢ ɄɅ 6-35 ɤȼ 
 

1) «ɂɉȼɅ» – ɢɧɞɢɤɚɬɨɪ ɩɨɜɪɟɠɞɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 3-35 ɤȼ. 
Ⱦɚɧɧɵɣ ɢɧɞɢɤɚɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɮɢɤɫɚɰɢɢ ɮɚɤɬɚ ɩɪɨɯɨɠɞɟɧɢɹ ɬɨɤɚ 

ɄɁ ɩɨ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦɭ ɭɱɚɫɬɤɭ. ȼ ɫɨɫɬɚɜɟ ɫɢɫɬɟɦɵ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɩɨɜɪɟɠɞɟɧɢɹ (Ƚɂɋ ɈɆɉ) ɭɫɬɪɨɣɫɬɜɨ ɦɨɠɟɬ 
ɮɢɤɫɢɪɨɜɚɬɶ ɨɞɧɨɮɚɡɧɵɟ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ. 

Ⱥɥɝɨɪɢɬɦ ɨɩɪɟɞɟɥɟɧɢɹ ɈɁɁ, ɨɫɧɨɜɚɧ ɧɚ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 
ɜ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɟ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɲɭɧɬɢɪɨɜɚɧɢɹ 
ɡɚɦɵɤɚɧɢɣ (ɍɒɁ). ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɈɁɁ (ɩɨ ɮɚɤɬɭ ɩɨɹɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ) ɍɒɁ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɩɨɞɤɥɸɱɚɟɬ ɪɟɡɢɫɬɨɪ, ɬɟɦ 
ɫɚɦɵɦ ɭɜɟɥɢɱɢɜɚɹ ɬɨɤ ɜ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɟ ɧɚ 30-50 Ⱥ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɫɪɚɛɚɬɵɜɚɧɢɸ ɂɉȼɅ. Ɇɟɫɬɨ ɩɨɜɪɟɠɞɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ ɩɨɫɥɟɞɧɢɦ 
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ɫɪɚɛɨɬɚɜɲɢɦ ɢ ɩɟɪɜɵɦ ɧɟɫɪɚɛɨɬɚɜɲɢɦ ɂɉȼɅ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ          
(ɪɢɫɭɧɨɤ 10.8).  

 

 
 

Ɋɢɫɭɧɨɤ 10.8 – ɋɯɟɦɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɞɢɤɚɬɨɪɨɜ ɩɪɢ ɡɚɦɵɤɚɧɢɢ 
 
ɂɉȼɅ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɨɬɩɚɣɤɚɯ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 

ɢɥɢ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɧɚ ɞɥɢɧɧɵɯ ɥɢɧɢɹɯ. ɂɧɞɢɤɚɬɨɪɵ ɩɨɡɜɨɥɹɸɬ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨɜɪɟɠɞɟɧɧɭɸ ɱɚɫɬɶ ɫɟɬɢ ɢ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɨɢɫɤɚ ɦɟɫɬɚ ɄɁ ɢɥɢ 
ɈɁɁ. ɂɉȼɅ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɮɚɡɧɵɣ ɩɪɨɜɨɞ ɥɢɧɢɢ. 

ȼ ɫɨɫɬɚɜ ɂɉȼɅ ɜɯɨɞɢɬ ɪɚɞɢɨɩɟɪɟɞɚɬɱɢɤ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɮɚɤɬɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɜɢɞɟ ɩɨɜɪɟɠɞɟɧɢɹ ɜ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɩɭɧɤɬ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɧɚ ɨɩɨɪɟ ɜɛɥɢɡɢ ɭɫɬɚɧɨɜɤɢ ɂɉȼɅ ɦɨɧɬɢɪɭɟɬɫɹ ɬɪɚɧɫɦɢɬɬɟɪ, ɤɨɬɨɪɵɣ, ɩɨɥɭɱɢɜ 
ɢɧɮɨɪɦɚɰɢɸ ɨɬ ɂɉȼɅ, ɪɟɬɪɚɧɫɥɢɪɭɟɬ ɟё ɩɨ GSM-ɤɚɧɚɥɭ ɫɜɹɡɢ. Ⱦɥɹ ɷɤɨɧɨɦɢɢ 
ɪɟɫɭɪɫɚ ɛɚɬɚɪɟɢ ɂɉȼɅ ɨɩɰɢɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɦɨɠɟɬ ɛɵɬɶ ɚɤɬɢɜɢɪɨɜɚɧɚ ɬɨɥɶɤɨ 
ɜ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ ɬɪɚɧɫɦɢɬɬɟɪɨɜ. 

2) ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɢɧɞɢɤɚɬɨɪɨɜ ɩɨɜɪɟɠɞɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ 
(ɂɉɄɅ) ɡɚɥɨɠɟɧ ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɢɧɰɢɩ. Ɋɚɡɥɢɱɚɸɬɫɹ ɢɧɞɢɤɚɬɨɪɵ ɩɨ ɜɧɟɲɧɟɦɭ 
ɜɢɞɭ ɢ ɫɩɨɫɨɛɨɦ ɤɪɟɩɥɟɧɢɹ.  
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ȼɫɟ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɚɳɢɬɵ ɫɩɨɫɨɛɧɵ ɨɩɪɟɞɟɥɢɬɶ 
ɬɨɥɶɤɨ ɩɨɜɪɟɠɞɟɧɧɵɣ ɭɱɚɫɬɨɤ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ, ɧɨ ɧɟ 
ɫɩɨɫɨɛɧɵ ɫ ɧɚɢɛɨɥɶɲɟɣ ɬɨɱɧɨɫɬɶɸ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɡɚɦɵɤɚɧɢɹ. ɗɬɨ ɹɜɥɹɟɬɫɹ 
ɩɪɨɛɥɟɦɨɣ ɞɥɹ ɡɚɳɢɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 6-10 ɤȼ.   

Ⱦɥɹ ɞɥɢɧɧɵɯ ɥɢɧɢɣ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ, ɬ.ɤ. ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɪɟɦɨɧɬɧɚɹ ɛɪɢɝɚɞɚ ɛɭɞɟɬ ɡɧɚɬɶ, ɝɞɟ ɤɨɧɤɪɟɬɧɵɣ ɩɨɜɪɟɠɞɟɧɧɵɣ 
ɭɱɚɫɬɨɤ ɢ ɧɟ ɩɪɢɞɟɬɫɹ ɡɚɬɪɚɱɢɜɚɬɶ ɜɪɟɦɹ ɧɚ ɟɝɨ ɩɨɢɫɤ ɩɨ ɜɫɟɣ ɥɢɧɢɢ. Ɍɟɦ ɫɚɦɵɦ 
ɛɵɫɬɪɟɟ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧ ɪɟɦɨɧɬ ɢ ɩɟɪɟɪɵɜ ɜ ɩɢɬɚɧɢɢ ɩɨɬɪɟɛɢɬɟɥɹ ɛɭɞɟɬ 
ɦɢɧɢɦɚɥɶɧɵɦ.  

Ⱦɥɹ ɤɨɪɨɬɤɢɯ ɥɢɧɢɣ ɜɚɠɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ, ɧɨ ɢɡ-ɡɚ 
ɦɚɥɵɯ ɟɦɤɨɫɬɧɵɯ ɬɨɤɨɜ ɷɬɨ ɫɞɟɥɚɬɶ ɫɥɨɠɧɨ.   ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɨɡɧɢɤɚɸɬ 
ɬɪɭɞɧɨɫɬɢ ɜ ɫɟɥɟɤɬɢɜɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɡɚɳɢɬ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ȼɨɞɥɚ 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Q,ɫɪ. ɝɨɞ 

1946 430 390 400 1740 3000 2720 1540 870 920 1000 1020 580 1220 

1947 450 420 390 1730 3870 2820 1680 1360 1060 1050 850 850 1380 

1948 670 610 520 2280 5540 3110 2090 1340 1210 1510 1160 830 1740 

1949 640 560 490 1970 5320 3580 2110 1410 1290 1790 1390 1200 1810 

1950 650 540 490 1820 5250 3450 2220 1460 1330 1760 1350 1210 1800 

1951 590 540 550 2010 4630 3050 1820 1600 1270 1650 1400 910 1670 

1952 720 670 590 2080 2950 2860 1640 850 970 1340 1320 970 1410 

1953 480 430 420 1740 2750 2640 1520 820 790 990 990 640 1180 

1954 400 390 400 1700 1870 2080 1220 680 530 950 840 590 970 

1955 440 420 400 1480 1870 1630 1330 710 670 940 920 730 960 

1956 360 340 330 1470 1950 1650 1500 940 830 710 680 650 950 

1957 530 460 390 1470 1770 1850 1410 870 850 1010 960 750 1030 

1958 460 410 390 1700 2950 2690 1520 850 890 1070 960 660 1210 

1959 760 630 590 1930 2790 2000 1620 1380 1310 1360 1340 1010 1390 

1960 830 670 610 1990 5890 4970 2620 2280 1870 2300 2050 1690 2310 

1961 630 570 490 1510 5190 3490 2250 1390 1340 1650 1280 1190 1750 

1962 720 610 530 1850 5160 4000 1730 1300 1330 890 1160 960 1690 

1963 660 610 540 1780 5320 3250 2210 1430 1380 1760 1270 1130 1780 

1964 520 450 400 1750 4520 3010 1780 1480 1410 1570 1480 1060 1620 

1965 610 440 390 2210 5400 3680 2340 1490 1470 1720 1160 960 1820 

1966 600 560 530 1820 5310 4390 2050 1240 1350 570 1310 1050 1730 

1967 450 430 380 1820 3280 2780 1730 1030 1010 1320 1040 1020 1360 

1968 540 520 470 1920 3330 2910 2790 1540 1260 1580 1250 1050 1600 

1969 370 320 330 1780 2750 1510 1250 760 330 470 590 280 890 

1970 420 370 360 1550 1460 2170 1240 780 690 860 820 690 950 

1971 390 360 380 1550 3050 2450 1230 740 890 850 900 490 1110 

1972 420 410 390 1700 1830 1710 1400 840 1000 910 960 770 1030 

1973 810 430 420 1820 1880 2000 1470 750 670 990 1030 490 1060 

1974 780 580 490 2040 4640 4080 2140 1620 1700 1360 1260 1190 1820 

1975 670 570 560 1980 4570 4250 2090 1290 1320 1720 1270 1140 1790 

1976 570 450 420 1700 3750 2890 3330 1520 930 1430 1160 830 1580 

1977 430 420 410 1700 1990 2260 1020 730 830 910 1010 550 1020 

1978 550 440 390 1510 1870 1700 1510 1170 980 1010 860 500 1040 

1979 390 310 330 1430 1600 1690 1340 840 760 900 780 650 920 

1980 440 390 400 2050 3080 2590 1450 750 930 910 910 610 1210 

1981 580 570 540 1960 5290 3190 2080 1470 1220 1740 1380 1140 1760 

1982 650 520 500 1870 5370 3370 1980 1430 1320 1750 1350 1160 1770 

1983 650 540 490 1890 4980 3920 2060 1600 1250 1780 1300 1080 1800 

1984 730 600 570 1960 5380 4530 2580 1480 1520 1280 1560 1180 1950 

1985 680 570 560 1700 2030 1520 1470 560 690 1000 740 570 1010 
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ɉɪɨɞɨɥɠɟɧɢɹ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Q,ɫɪ. ɝɨɞ 

1986 630 550 500 1820 1630 1920 1120 780 640 990 970 600 1010 

1987 420 390 360 1430 2890 2390 1420 810 880 880 790 510 1100 

1988 500 430 400 1900 5630 3160 2240 1510 1200 1600 1290 1040 1740 

1989 460 370 380 1510 2840 2470 1250 760 1030 1000 970 570 1140 

1990 500 390 390 1440 1500 1850 1440 710 690 810 790 590 920 

1991 450 430 400 1510 3190 2750 1390 1020 1000 1260 1080 970 1290 

1992 600 520 510 1820 4080 2840 1690 880 900 1350 1020 830 1420 

1993 600 540 460 1740 3370 2800 1590 840 1000 1340 1170 970 1370 

1994 580 530 500 1850 3220 2940 2070 1500 1250 1430 1410 840 1510 

1995 430 390 370 2040 3910 2970 1710 1440 1260 1470 1330 810 1510 

Qɫɪ 557 481 450 1780 3554 2811 1766 1123 1062 1258 1127 855 1400 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɩɟɪɜɚɹ ɢɬɟɪɚɰɢɹ) 
Ɇɟɫ 

ܳଽ଴%, ˏଷ/ܿ 
ܳ˛ˎ, ˏଷ/ܿ 

ܳ˗, ˏଷ/ܿ 
ܳˎ, ˏଷ/ܿ 

ܳˋ, ˏଷ/ܿ 
ܳ˒ˑˎ, ˏଷ/ܿ 

ܳ˅ˇ˘, ˏଷ/ܿ 
ܳˆˠ˔, ˏଷ/ܿ 

ܳʑʤʙ, ˏଷ/ܿ 
ܳʜʐ, ˏଷ/ܿ 

ܳ˘ˑˎ., ˏଷ/ܿ 
ܸ ː˃˚ ˍˏଷ 

∆ܸ 
ܸ ˍˑː, ˍˏଷ 

ܼː˃˚, ˏ 
ܼˍˑː, 

ɦ 
ܼ ˔˓, 

ɦ 
ܼː˄, ɦ ʜ,ɦ N Nɝɚɪ 

10 719 7 10 10  693 150 843 800 852 0 15,06 0,39 14,67 87 86,85 86,92 69,85 16,85 125 125 
11 688 7 10 10  662 450 1112 800 1122 0 14,67 1,17 13,50 86,85 86,31 86,58 71,22 15,14 148 148 
12 658 7 10 19  623 700 1323 800 1332 0 13,50 1,81 11,69 86,31 85,25 85,78 72,25 13,31 155 155 
1 364 4 10 19  332 1500 1832 800 1841 0 11,69 3,89 7,80 85,25 82,25 83,75 74,62 8,91 144 155 
2 344 3 10 10  322 870 1192 800 1201 0 7,80 2,26 5,55 82,25 80,17 81,21 69,72 11,26 118 148 
3 334 3 10 10  312 479 790 800 800 0 5,55 1,24 4,31 80,17 78,71 79,44 68,38 10,84 75 125 
4 1455 15 10 -39  1470 -579 891 900 900 0 4,31 -1,50 5,81 78,71 80,44 79,57 68,73 10,62 83 ȼɏɄ 
5 1931 19 10 -39  1941 -1051 890 900 900 0 5,81 -2,72 8,53 80,44 82,86 81,65 68,73 12,70 99 ȼɏɄ 
6 1634 16 10 0 29 1580 -818 762 800 800 0 8,53 -2,12 10,65 82,86 84,52 83,69 68,38 15,09 101 ȼɏɄ 
7 1485 15 10 0 29 1432 -670 762 800 800 0 10,65 -1,74 12,39 84,52 85,69 85,10 68,38 16,50 111 ȼɏɄ 
8 951 10 10 0  932 -141 791 800 800 0 12,39 -0,37 12,75 85,69 85,90 85,79 68,38 17,19 120 ȼɏɄ 
9 840 8 10 0  822 -32 790 800 800 0 12,75 -0,08 12,84 85,90 85,95 85,93 69,58 16,12 112 ȼɏɄ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɜɬɨɪɚɹ ɢɬɟɪɚɰɢɹ) 

Ɇɟɫ 
ܳଽ଴%, ˏଷ/ܿ 

ܳ˛ˎ, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳˎ, ˏଷ/ܿ 
ܳˋ, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘, ˏଷ/ܿ 

ܳˆˠ˔, ˏଷ/ܿ 
ܳʑʤʙ, ˏଷ/ܿ 

ܳʜʐ, ˏଷ/ܿ 
ܳ˘ˑˎ., ˏଷ/ܿ 

ܸ ː˃˚ ˍˏଷ 
∆ܸ 

ܸ ˍˑː, ˍˏଷ 
ܼː˃˚, ˏ 

ܼˍˑː, 
ɦ 

ܼ ˔˓, 
ɦ 

ܼː˄, ɦ ʜ,ɦ N Nɝɚɪ 

10 719 7 10 10  693 98 791 800 800 0 15,06 0,25 14,81 87 86,90 86,95 69,58 17,15 119 ȼɏɄ 
11 688 7 10 10  662 325 987 800 997 0 14,81 0,84 13,96 86,90 86,53 86,72 70,59 15,90 138 138 
12 658 7 10 19  623 515 1138 800 1147 0 13,96 1,33 12,63 86,53 85,83 86,18 71,35 14,62 146 146 
1 364 4 10 19  332 1003 1335 800 1344 0 12,63 2,60 10,03 85,83 84,06 84,94 72,31 12,42 146 146 
2 344 3 10 10  322 870 1192 800 1201 0 10,03 2,26 7,77 84,06 82,22 83,14 69,72 13,19 138 138 
3 334 3 10 10  312 479 790 800 800 0 7,77 1,24 6,53 82,22 81,13 81,68 68,38 13,07 91 ȼɏɄ 
4 1455 15 10 -39  1470 -579 891 900 900 0 6,53 -1,50 8,03 81,13 82,44 81,79 68,73 12,83 101 ȼɏɄ 
5 1931 19 10 -39  1941 -1051 890 900 900 0 8,03 -2,72 10,76 82,44 84,60 83,52 68,73 14,57 114 ȼɏɄ 
6 1634 16 10 0 29 1580 -818 762 800 800 0 10,76 -2,12 12,88 84,60 85,97 85,29 68,38 16,68 112 ȼɏɄ 
7 1485 15 10 0 29 1432 -670 762 800 800 0 12,88 -1,74 14,61 85,97 86,82 86,40 68,38 17,80 119 ȼɏɄ 
8 951 10 10 0  932 -141 791 800 800 0 14,61 -0,37 14,98 86,82 86,97 86,90 68,38 18,29 127 ȼɏɄ 
9 840 8 10 0  822 -32 790 800 800 0 14,98 -0,08 15,06 86,97 87,00 86,99 69,58 17,19 119 ȼɏɄ 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɋɢɫɭɧɨɤ Ȼ.1 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɹɧɜɚɪɹ ɢ ɞɟɤɚɛɪɹ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɋɢɫɭɧɨɤ Ȼ.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɢɸɧɹ ɢ ɢɸɥɹ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɩɪɢɧɹɬɵɦɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫ 
ܳହ଴%, ˏଷ/ܿ 

ܳ˛ˎ, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳˎ, ˏଷ/ܿ 
ܳˋ, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 

ܳ˅ˇ˘, ˏଷ/ܿ 
ܳˆˠ˔, ˏଷ/ܿ 

ܳʑʤʙ, ˏଷ/ܿ 
ܳʜʐ, ˏଷ/ܿ 

ܳ˘ˑˎ., ˏଷ/ܿ 
ܸ ː˃˚ ˍˏଷ 

∆ܸ 
ܸ ˍˑː, ˍˏଷ 

ܼː˃˚, ˏ 
ܼˍˑː, 

ɦ 
ܼ ˔˓, 

ɦ 
ܼː˄, ɦ ʜ,ɦ N Nɝɚɪ ɗ 

10 1113 11 14 14  1074 94 1168 800 1182 0 15,06 0,24 14,82 87,00 86,91 86,95 71,52 15,22 156 0 112,6 

11 901 9 14 14  864 116 980 800 994 0 14,82 0,30 14,52 86,91 86,78 86,84 70,58 16,04 138 138 99,7 

12 901 9 14 28  851 234 1085 800 1098 0 14,52 0,61 13,91 86,78 86,51 86,64 71,10 15,32 146 146 105,3 

1 477 5 14 28  431 736 1167 800 1181 0 13,91 1,91 12,00 86,51 85,45 85,98 71,51 14,25 146 146 105,3 

2 445 4 14 14  413 598 1011 800 1025 0 12,00 1,55 10,45 85,45 84,38 84,91 69,15 15,54 138 138 99,6 

3 413 4 14 14  382 1510 1892 800 1905 0 10,45 3,91 6,54 84,38 81,13 82,75 71,83 10,70 178 0 128,3 

4 1669 17 14 -56  1695 -600 1095 900 1109 0 6,54 -1,56 8,09 81,13 82,49 81,81 69,43 12,16 117 0 84,4 

5 3735 37 14 -56  3739 -1820 1885 900 1933 34 8,09 -4,72 12,81 82,49 85,94 84,21 71,91 12,08 200 0 144,3 

6 2721 27 14 0 41 2639 -830 1569 800 1864 240 12,81 -2,15 14,96 85,94 86,96 86,45 71,71 14,52 200 0 144,3 

7 1621 16 14 0 41 1550 -20 1420 800 1585 110 14,96 -0,05 15,01 86,96 86,98 86,97 70,90 15,85 198 0 142,6 

8 1442 14 14 0  1413 -15 1378 800 1412 20 15,01 -0,04 15,05 86,98 87,00 86,99 70,38 16,39 199 0 143,1 

9 1124 11 14 0  1099 -3 1096 800 1109 0 15,05 -0,01 15,06 87,00 87,00 87,00 71,16 15,62 151 0 108,4 

 
 
 
 
 
 
 
 
 
 
 



ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.1 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɜɵɞɟɥɟɧɧɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-800 



Ɋɢɫɭɧɨɤ ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɬɭɪɛɢɧɵ ɉɅ20-ȼ 
 
 
 
 



 
Ɋɢɫɭɧɨɤ ȼ.3 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
 
 
 
 
 
 



ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,61 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,03 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ ʝʡʠ ͸ܫ ʜ 6,09 Ⱥܫ ∙  ʜ 24,36 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଶ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,3 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧɶ ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 
ɫɬɭɩɟɧɶ 

ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,28 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,61 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹͷ ∙  ʜ 1,02 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,35 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,47 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ͳ ∙  ʜʝʛ 6,21 Ⱥܫ

ȾɁ <ܼ 

1 
ɫɬɭɩɟɧɶ 

ܼூ 0,13 ͳ,ͺͷ ʝˏ ܼ˔ˏூ Ͳ,ͳͷ ∙ ܼூ 0,28 Ɉɦ 
2 

ɫɬɭɩɟɧɶ 
ܼூூ 0,35 4,95 Ɉɦ ܼ˔ˏூூ Ͳ,ͳͷ ∙ ܼூூ 0,74 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 5,15 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 5,29 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ 10,80 Ⱥܫ
 
 
 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
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Ɂɚɳɢɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

    + + + + ܩ∆ܫ

ɁɁȽ 
ܷ଴ 

     + + + ݐ ଶ + + +     ܷ଴ଷݐ +       ଵݐ

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + +      

2 ɫɬɭɩɟɧɶݐଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
      + + ଷݐ   +     ଶݐ  +      ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
      + + ଷݐ   +     ଶݐ  +      ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଷݐ   +     ଶݐ  +      ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
 






