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ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ..................................................................................................... 258³/ɫ; 
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ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .................................................................................................. 430 ɦ; 
 Ɏɉɍ .................................................................................................. 431 ɦ; 
 ɍɆɈ .................................................................................................. 414 ɦ 
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 ɩɨɥɟɡɧɵɣ ..................................................................................................... 4,75 ɤɦ3; 
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ɛ) ɪɚɫɱɟɬɧɵɣ........................................................................................................ 85,5 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ..................................................................................................... 79 ɦ; 
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 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ........................................................................................ 174 Ɇȼɬ; 
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ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ....................................................................................................... 36 ɦ; 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɬɪɚɫɥɟɣ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. ɇɚɲɚ ɫɬɪɚɧɚ ɨɛɥɚɞɚɟɬ ɨɝɪɨɦɧɵɦ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ, ɨɞɧɚɤɨ ɫɬɟɩɟɧɶ ɟɝɨ ɨɫɜɨɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ 
ɧɢɠɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ, ɩɪɢɱɺɦ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɝɨ ɨɫɜɨɟɧɢɹ. ȼ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɞɥɹ ɰɟɧɬɪɚ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ 
ɫɬɟɩɟɧɶ ɨɫɜɨɟɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ (50%) , ɜ ɬɚɤɢɯ ɪɟɝɢɨɧɚɯ ɤɚɤ ɋɢɛɢɪɶ ɢ 
Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɤ ɨɫɜɨɟɧ ɧɚ 20% ɢ ɧɚ 3% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɷɬɨɦɭ ɷɬɨɦɭ ɜɨɩɪɨɫɭ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ 
ɢ ɪɚɡɜɢɜɚɬɶ ɷɬɭ ɨɬɪɚɫɥɶ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ.  

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
ɉɨɦɢɦɨ ɷɬɨɝɨ ɨɞɧɨɣ ɢɡ ɰɟɥɟɣ ɛɵɥɨ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɤɢ  ɞɪɭɝɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ.  
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
Ƚɪɚɦɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ, ɧɚ ɸɝɟ Ⱥɦɭɪɫɤɨɣ 

ɨɛɥɚɫɬɢ. Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ.  
ɋɪɟɞɧɹɹ ɹɧɜɚɪɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɧɢɠɚɟɬɫɹ ɞɨ -40°ɋ, ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ 

ɞɨɫɬɢɝɚɟɬ 38°ɋ.  Ƚɨɞɨɜɚɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ -6°ɋ. 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 
Ɍɚɛɥɢɰɚ 1.1 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɚ 

Ɇɟɫɹɰ I II  III IV  V VI  VII VIII IX  X XI  XII 
Ɍɟɦɩɟɪɚɬɭɪɚ, °C -20,4 -17,1 -8,1 2,7 11,1 17,4 22,5 20,1 13,2 3,1 -11 -21,1 

 
Ƚɨɞɨɜɚɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ -6°ɋ. Ɂɚ ɝɨɞ ɜɵɩɚɞɚɟɬ 

600 - 800ɦɦ ɨɫɚɞɤɨɜ. 
 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ƚɢɥɸɣ—ɜɬɨɪɨɣ ɩɨ ɜɟɥɢɱɢɧɟ ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ Ɂɟɹ, ɩɪɢɧɚɞɥɟɠɢɬ 

ɛɚɫɫɟɣɧɭ Ⱥɦɭɪɚ. Ⱦɥɢɧɚ ɪɟɤɢ 545 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 22,5 ɬɵɫ. ɤɦ². 
Ɂɚɪɨɠɞɚɟɬɫɹ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ, ɧɨɫɢɬ ɯɚɪɚɤɬɟɪ ɝɨɪɧɨɣ ɪɟɤɢ, 
ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɪɭɫɥɚ ɤɨɬɨɪɨɣ ɩɪɨɥɟɝɚɟɬ ɜ ɤɚɧɶɨɧɨɨɛɪɚɡɧɨɦ ɪɟɥɶɟɮɟ. ȼ ɛɚɫɫɟɣɧɟ 
ɪɟɤɢ ɛɨɥɟɟ 400 ɨɡɺɪ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ ɨɤɨɥɨ 27 ɤɦ². ɉɪɨɬɟɤɚɟɬ ɜ ɥɢɫɬɜɟɧɧɢɱɧɨɣ 
ɬɚɣɝɟ. 

ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɢɜɟɞɺɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɜ ɩɟɪɢɨɞ ɫ 1949 
ɩɨ 1998 ɝɨɞ.  

 
Ɍɚɛɥɢɰɚ 1.2 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ƚɢɥɸɣ 

Ƚɨɞ I II  III  IV V VI  VII VI II  IX  X XI  XII Qɫɪ 

1949 3,70 3,20 1,55 4,50 500,0 1 480,0 510,0 150,0 250,0 145,0 4,50 3,15 255 

1950 1,80 1,55 1,05 4,00 530,0 830,0 280,0 170,0 175,0 115,0 13,50 13,05 178 

1951 8,30 4,80 0,45 1,10 1 360,0 430,0 320,0 30,0 110,0 59,0 4,45 2,90 194 

1952 2,40 2,10 1,50 3,50 680,0 335,0 480,0 120,0 30,0 27,0 14,50 10,70 142 

1953 0,95 0,55 0,45 1,05 665,0 470,0 270,0 145,0 140,0 57,0 39,00 11,80 150 

1954 1,50 0,40 0,25 0,30 480,0 810,0 120,0 135,0 120,0 70,0 5,40 5,10 146 

1955 9,60 3,40 0,25 0,35 715,0 610,0 630,0 180,0 175,0 62,0 3,15 2,65 199 

1956 3,30 0,70 0,40 1,00 840,0 960,0 145,0 45,0 40,0 34,0 14,00 5,15 174 

1957 1,90 1,50 1,00 3,00 460,0 550,0 570,0 160,0 145,0 135,0 21,50 2,75 171 

1958 3,15 0,80 0,50 0,95 705,0 940,0 300,0 100,0 90,0 61,0 13,00 9,60 185 

1959 3,90 3,70 0,55 0,90 770,0 880,0 155,0 130,0 11,0 9,5 2,65 2,30 164 

1960 1,25 0,80 0,30 0,40 300,0 920,0 180,0 135,0 150,0 108,0 37,00 14,60 154 

1961 3,60 2,60 1,00 3,70 690,0 1 650,0 280,0 160,0 205,0 175,0 25,50 21,85 268 

1962 2,15 1,60 1,05 2,50 630,0 690,0 890,0 200,0 60,0 86,0 13,00 7,30 215 

1963 3,45 1,75 1,45 8,40 710,0 1 810,0 125,0 80,0 120,0 14,5 2,40 1,75 240 

http://trasa.ru/region/amurskaya.html
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D1%8F_%28%D1%80%D0%B5%D0%BA%D0%B0%29
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D1%83%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82_%28%D0%94%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%92%D0%BE%D1%81%D1%82%D0%BE%D0%BA%29
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D1%8C%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B9%D0%B3%D0%B0
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 
Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ 

1964 1,65 1,30 1,15 2,20 440,0 790,0 510,0 160,0 15,0 8,0 5,50 2,40 161 

1965 6,20 5,05 1,15 2,30 1310,0 980,0 725,0 115,0 270,0 17,0 15,00 8,40 288 

1966 3,40 2,80 1,70 6,00 670,0 900,0 180,0 165,0 150,0 13,5 2,80 1,80 175 

1967 2,35 0,90 0,60 0,80 220,0 840,0 230,0 155,0 155,0 75,0 12,00 3,30 141 

1968 4,50 3,20 0,85 1,15 1240,0 490,0 270,0 170,0 40,0 28,0 7,60 2,90 188 

1969 10,60 4,20 2,25 16,00 420,0 1700,0 110,0 75,0 185,0 67,0 32,00 15,50 220 

1970 1,65 1,45 0,20 0,70 720,0 640,0 380,0 140,0 135,0 29,0 9,10 6,20 172 

1971 2,50 2,40 1,80 2,10 1180,0 750,0 90,0 70,0 55,0 46,0 5,50 3,55 184 

1972 3,95 3,80 2,35 10,00 770,0 850,0 725,0 200,0 230,0 120,0 41,00 18,60 248 

1973 2,05 1,40 1,10 4,80 550,0 770,0 255,0 145,0 160,0 73,0 13,30 5,00 165 

1974 4,10 1,90 1,40 1,90 1120,0 810,0 260,0 150,0 25,0 21,0 15,50 1,65 201 

1975 1,30 1,05 0,85 1,20 500,0 860,0 695,0 200,0 200,0 110,0 8,70 5,80 215 

1976 3,85 3,10 2,45 13,00 1060,0 650,0 105,0 95,0 91,0 80,0 10,50 6,80 177 

1977 5,50 2,20 1,90 25,00 610,0 1030,0 150,0 90,0 50,0 12,0 11,00 3,80 166 

1978 12,75 4,65 0,35 0,60 760,0 1110,0 95,0 80,0 142,0 32,0 28,00 20,15 190 

1979 1,70 0,75 0,10 0,10 580,0 750,0 410,0 180,0 190,0 164,0 4,80 4,30 190 

1980 8,00 5,40 1,10 1,70 930,0 1370,0 195,0 155,0 230,0 25,0 17,00 11,65 246 

1981 7,10 2,05 0,65 1,25 725,0 910,0 90,0 135,0 122,0 90,0 6,80 1,05 174 

1982 2,60 2,00 0,25 0,50 990,0 335,0 265,0 150,0 95,0 77,0 23,30 16,80 163 

1983 1,30 1,15 1,00 1,60 360,0 890,0 690,0 180,0 165,0 53,0 25,00 4,90 198 

1984 3,05 3,05 2,60 20,00 850,0 890,0 60,0 60,0 164,0 126,0 14,10 5,50 183 

1985 1,10 0,65 0,00 0,20 380,0 1100,0 220,0 100,0 170,0 50,0 10,00 3,85 170 

1986 11,80 5,20 0,60 1,30 740,0 750,0 580,0 165,0 130,0 116,0 13,80 4,70 210 

1987 2,20 1,30 1,20 14,00 1420,0 390,0 75,0 50,0 60,0 45,0 3,30 1,35 172 

1988 1,20 0,80 0,70 1,50 735,0 900,0 580,0 75,0 44,0 33,0 19,00 18,25 201 

1989 5,20 4,50 2,40 88,00 840,0 680,0 650,0 240,0 240,0 160,0 10,60 7,15 244 

1990 2,05 0,90 0,75 2,25 720,0 1180,0 65,0 20,0 180,0 156,0 7,50 1,90 195 

1991 1,50 1,40 1,35 9,50 750,0 860,0 255,0 160,0 70,0 10,5 7,20 5,20 178 

1992 1,75 1,25 0,90 1,45 300,0 1220,0 190,0 120,0 111,0 100,0 12,20 6,20 172 

1993 2,45 2,15 2,00 67,00 1170,0 530,0 490,0 110,0 150,0 122,0 9,80 5,45 222 

1994 4,30 2,30 2,10 5,40 640,0 1510,0 170,0 40,0 130,0 41,0 22,00 19,75 216 

1995 6,80 1,05 0,80 1,35 320,0 1270,0 480,0 140,0 210,0 184,0 3,70 2,20 218 

1996 11,40 4,35 2,20 36,00 790,0 360,0 700,0 190,0 140,0 37,0 3,80 2,55 190 

1997 1,60 1,50 1,25 1,40 280,0 1590,0 70,0 65,0 20,0 16,5 8,50 4,50 172 

1998 6,50 1,90 1,30 49,00 775,0 870,0 400,0 55,0 205,0 110,0 7,90 5,30 207 

ɋɪɟɞɧɢɟ 
ɪɚɫɯɨɞɵ 

4,02 2,25 1,10 8,54 718,0 897,8 333,4 126,8 131,0 72,1 13,23 7,06 193 

 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 193 ɦ3/ɫ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.3 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
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Ɍɚɛɥɢɰɚ 1.3 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ                                       

330 0 0,0 0 330 0 
357,7 2,16 90,0 100 332,28 100 
362 2,52 225,0 250 334,08 250 

367,1 2,88 540,0 600 335,4 600 
373,2 3,42 1080,0 1200 336,48 1200 
380,4 4,14 1800,0 2000 337,32 2000 
388,8 5,04 2790,0 3100 337,86 3100 
398,4 6,12 3870,0 4300 338,28 4300 
409 7,38 4680,0 5200 338,64 5200 

420,6 9 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 
432,6 10,98 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 
444,5 13,5 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 
455,2 16,56 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 
464,1 20,52 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 
471,8 25,38 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɺɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 
 

Ɍɚɛɥɢɰɚ 1.4 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ  , ɦ3/ɫ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 100 100 100 100 100 100 100 100 100 100 100 100 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ȼɨɞɨɯɪɚɧɢɥɢɳɚ 

- - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 0,5 0 0 0 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 
ɂɫɩɚɪɟɧɢɟ 0 0 0 0 5 5 5 5 0 0 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 1 1 0 0 -5 0 0 0 0 0 0 4 

 
 ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ        ɦ. 
 ɇɉɍ Ƚɪɚɦɫɤɨɣ Ƚɗɋ 430 ɦ.  
 

1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 700 ɦɟɬɪɨɜ. 
Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 330 ɦɟɬɪɨɜ. 

 
1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-2012) ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ƚɪɚɦɫɤɨɣ Ƚɗɋ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 5 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 
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1.5 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
 Ɉɛɴɟɞɢɧɟɧɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ȼɨɫɬɨɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ ɢ ɱɟɬɵɪɟɯ ɫɭɛɴɟɤɬɨɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ, ɉɪɢɦɨɪɫɤɨɝɨ ɢ ɏɚɛɚɪɨɜɫɤɨɝɨ 
ɤɪɚɟɜ, ȿɜɪɟɣɫɤɨɣ ɚɜɬɨɧɨɦɧɨɣ ɨɛɥɚɫɬɢ, ɚ ɬɚɤɠɟ ɸɠɧɨɣ ɱɚɫɬɢ ɪɟɫɩɭɛɥɢɤɢ ɋɚɯɚ 
(əɤɭɬɢɢ). 

ȼ ɟɟ ɫɨɫɬɚɜ ɜɯɨɞɹɬ ɬɪɢ ɪɟɝɢɨɧɚɥɶɧɵɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ: Ⱥɦɭɪɫɤɚɹ, 
ɉɪɢɦɨɪɫɤɚɹ, ɏɚɛɚɪɨɜɫɤɚɹ. ɉɪɢ ɷɬɨɦ ɏɚɛɚɪɨɜɫɤɚɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɨɛɴɟɞɢɧɹɟɬ 
ɏɚɛɚɪɨɜɫɤɢɣ ɤɪɚɣ ɢ ȿɜɪɟɣɫɤɭɸ ɚɜɬɨɧɨɦɧɭɸ ɨɛɥɚɫɬɶ. 

Ɉɛɴɟɞɢɧɟɧɧɭɸ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ȼɨɫɬɨɤɚ ɨɛɪɚɡɭɸɬ 19 ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɦɨɳɧɨɫɬɶɸ 5 Ɇȼɬ ɢ ɜɵɲɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɨɞɫɬɚɧɰɢɢ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 110–
500 ɤȼ ɨɛɳɟɣ ɦɨɳɧɨɫɬɶɸ 33,7 ɦɥɧ ɤȼȺ ɢ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110–500 ɤȼ 
ɨɛɳɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 25 956,6 ɤɦ. 
ɉɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɱɢɧɚɦ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɹɬɢ ɫɭɛɴɟɤɬɨɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɝɢɨɧɟ, ɪɚɛɨɬɚɸɬ ɢɡɨɥɢɪɨɜɚɧɧɨ ɨɬ 
ȿɗɋ Ɋɨɫɫɢɢ. ȼ ɢɯ ɱɢɫɥɟ: ɪɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (əɤɭɬɢɹ), Ʉɚɦɱɚɬɫɤɢɣ ɤɪɚɣ, 
ɋɚɯɚɥɢɧɫɤɚɹ ɨɛɥɚɫɬɶ, Ɇɚɝɚɞɚɧɫɤɚɹ ɨɛɥɚɫɬɶ ɢ ɑɭɤɨɬɫɤɢɣ ɚɜɬɨɧɨɦɧɵɣ ɨɤɪɭɝ. 
Ɉɗɋ ȼɨɫɬɨɤɚ ɫɜɹɡɚɧɚ ɫ Ɉɗɋ ɋɢɛɢɪɢ ɬɪɟɦɹ ɜɵɫɨɤɨɜɨɥɶɬɧɵɦɢ ɥɢɧɢɹɦɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ ɢ ɝɪɚɧɢɱɢɬ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ Ʉɢɬɚɹ. 
ȼ ɫɬɪɭɤɬɭɪɟ ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɨɛɥɚɞɚɸɬ ɬɟɩɥɨɜɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
(ɛɨɥɟɟ 63% ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ), ɢɦɟɸɳɢɟ ɨɝɪɚɧɢɱɟɧɧɵɣ ɞɢɚɩɚɡɨɧ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɟ ɝɟɧɟɪɢɪɭɸɳɢɟ ɢɫɬɨɱɧɢɤɢ ɪɚɡɦɟɳɟɧɵ ɜ ɫɟɜɟɪɨ-
ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ Ɉɗɋ ȼɨɫɬɨɤɚ, ɚ ɨɫɧɨɜɧɵɟ ɪɚɣɨɧɵ ɩɨɬɪɟɛɥɟɧɢɹ – ɧɚ ɸɝɨ-
ɜɨɫɬɨɤɟ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɛɨɥɶɲɭɸ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. 
ȿɳɟ ɨɞɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ Ɉɗɋ ȼɨɫɬɨɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɜɵɫɨɤɢɯ ɜ ȿɗɋ 
Ɋɨɫɫɢɢ ɞɨɥɹ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɢ – ɩɨɪɹɞɤɚ 
25%. 

Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 9200 Ɇȼɬ; 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 2335 Ɇȼɬ; 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɨ ɡɢɦɟ: 1193 Ɇȼɬ; 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɨ ɥɟɬɭ: 1094 Ɇȼɬ; 

 Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 2,5%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 
12%.  
 Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN=8,6. 
 

1.6 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
  
 ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ Ʉɪɚɫɧɨɹɪɫɤɚɹ 
Ƚɗɋ, Ȼɪɚɬɫɤɚɹ Ƚɗɋ, Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ. 
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2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɺɬɵ 
 

2.1 ȼɵɛɨɪ ɪɚɫɱɺɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
Ƚɢɞɪɨɝɪɚɮ-ɷɬɨ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɪɟɤɟ ɡɚ 

ɧɟɫɤɨɥɶɤɨ ɥɟɬ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɧɭɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɂɡɧɚɱɚɥɶɧɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ V, VI , VII ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ  VIII , IX, X, XI , XII , I, II , III , IV ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ 
ɫɱɢɬɚɟɦ ɫ ɧɚɱɚɥɚ ɩɨɥɨɜɨɞɶɹ. 
 Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

,                                                                                                         (2.1) 
 
ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ;  
          n = 50 - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.1 ɢ 2.2.   

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
Ɍɚɛɥɢɰɚ 2.1– ɉɪɨɪɚɧɠɢɪɨɜɚɧɧɵɟ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɞɚɧɧɵɟ 

Ƚɨɞɵ 
            P, % Ƚɨɞɵ 

            P, % 

1. 1965 288 2 26. 1958 185 51 
2. 1961 268 4 27. 1971 184 53 
3. 1972 248 6 28. 1984 183 55 
4. 1980 246 8 29. 1950 178 57 
5. 1949 255 10 30. 1991 178 59 
6. 1989 244 12 31. 1976 177 61 
7. 1963 240 14 32. 1966 175 63 
8. 1993 222 16 33. 1981 174 65 

1

m
P

n



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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
Ƚɨɞɵ             P, % Ƚɨɞɵ             P, % 

9. 1969 220 18 34. 1956 174 67 
10. 1995 218 20 35. 1992 172 69 
11. 1994 216 22 36. 1987 172 71 
12. 1975 215 24 37. 1970 172 73 
13. 1962 215 25 38. 1997 172 75 
14. 1986 210 27 39. 1957 171 76 
15. 1998 207 29 40. 1985 170 78 
16. 1974 201 31 41. 1977 166 80 
17. 1988 201 33 42. 1973 165 82 
18. 1955 199 35 43. 1959 164 84 
19. 1983 198 37 44. 1982 163 86 
20. 1990 195 39 45. 1964 161 88 
21. 1951 194 41 46. 1960 154 90 
22. 1979 190 43 47. 1953 150 92 
23. 1978 190 45 48. 1954 146 94 
24. 1996 190 47 49. 1952 142 96 
25. 1968 188 49 50. 1967 141 98 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɧɠɢɪɨɜɚɧɧɵɣ ɪɹɞ ɞɥɹ ɦɚɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɜɨɞɧɵɯ ɥɟɬ 

ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 
ɝɨɞɵ             P, 

% 
ɝɨɞɵ             P, % ɝɨɞɵ             P, 

% 
ɝɨɞɵ             P, 

% 

1965 1 005,0 2 1997 646,7 51 1989 84,2 2 1982 40,8 51 
1963 881,7 4 1983 646,7 53 1972 70,0 4 1981 40,7 53 
1961 873,3 6 1987 628,3 55 1961 66,5 6 1992 39,4 55 
1980 831,7 8 1991 621,7 57 1949 62,8 8 1966 38,6 57 
1949 830,0 10 1996 616,7 59 1995 61,1 10 1954 37,6 59 
1972 781,7 12 1976 605,0 61 1979 60,6 12 1985 37,3 61 
1994 773,3 14 1959 601,7 63 1975 58,8 14 1970 35,9 63 
1969 743,3 16 1984 600,0 65 1950 55,0 16 1978 35,6 65 
1988 738,3 18 1977 596,7 67 1957 52,4 18 1976 34,0 67 
1962 736,7 20 1966 583,3 69 1993 52,3 20 1958 31,0 69 
1993 730,0 22 1979 580,0 71 1980 50,5 22 1994 29,7 71 
1974 730,0 24 1970 580,0 73 1986 49,8 24 1991 29,6 73 
1989 723,3 25 1964 580,0 75 1960 49,7 25 1968 28,7 75 
1951 703,3 27 1981 575,0 76 1998 49,1 27 1963 26,0 76 
1995 690,0 29 1992 570,0 78 1965 48,9 29 1974 24,7 78 
1986 690,0 31 1985 566,7 80 1955 48,5 31 1951 24,6 80 
1975 685,0 33 1950 546,7 82 1983 48,1 33 1952 23,5 82 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

ɝɨɞɵ             P, 
% 

ɝɨɞɵ             P, % ɝɨɞɵ             P, 
% 

ɝɨɞɵ             P, 
% 

1998 681,7 35 1982 530,0 84 1996 47,5 35 1977 22,4 84 
1971 673,3 37 1957 526,7 86 1969 45,3 37 1964 21,9 86 
1968 666,7 39 1973 525,0 88 1973 45,1 39 1988 21,5 88 
1990 655,0 41 1952 498,3 90 1967 45,0 41 1971 21,0 90 
1978 655,0 43 1954 470,0 92 1984 44,3 43 1987 19,8 92 
1955 651,7 45 1953 468,3 94 1953 44,0 45 1959 18,3 94 
1958 648,3 47 1960 466,7 96 1962 41,5 47 1956 16,0 96 
1956 648,3 49 1967 430,0 98 1990 41,3 49 1997 13,4 98 

 
ɉɨɫɬɪɨɢɦ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ. Ʉɪɢɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɣ ɝɨɞ  

ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 1960 ɝ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢɜɟɞɟɧɢɹ ɧɟ ɬɪɟɛɨɜɚɥɨɫɶ, ɩɨɷɬɨɦɭ ɪɚɫɱɺɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɨɫɬɚɺɬɫɹ ɬɚɤɢɦ 
ɠɟ (ɬɚɛɥɢɰɚ 2.3). Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɺɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (1960 ɝ.) 
Ɇɟɫɹɰɵ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

 V VI  VII VIII IX  X XI  XII I II  III  IV  

Qi90%, 
ɦ3/ɫ 300,0 920,0 180,0 135,0 150,0 108,0 37,00 14,60 1,25 0,80 0,30 0,40 
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ, ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 

ɨɩɪɟɞɟɥɹɟɦ ɝɨɞ ɪɚɫɱɺɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1968 ɝ. ȼɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. 

 

                                                                                                              (2.2) 

 
ɝɞɟ         – ɪɚɫɯɨɞ ɦɟɠɟɧɧɨɝɨ ɩɟɪɢɨɞɚ. 
 

                                                                                                              (2.3) 

 
ɝɞɟ         – ɪɚɫɯɨɞ ɩɨɥɨɜɨɞɶɹ. 
 Ɍɟɩɟɪɶ ɭɦɧɨɠɚɟɦ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ  ɩɨɥɨɜɨɞɶɸ ɧɚ     , ɚ ɦɟɫɹɰɵ, 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɦɟɠɟɧɢ ɧɚ     . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɵɥ 
ɩɪɢɜɟɞɺɧ ɤ ɬɢɩɢɱɧɨɦɭ. Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɪɚɫɯɨɞ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɛɵɥ ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɟɧ ɪɚɫɯɨɞɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɦɟɫɹɰɚ. ȿɫɥɢ ɷɬɨ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɩɪɨɢɡɜɨɞɢɦ 
ɤɨɪɪɟɤɬɢɪɨɜɤɭ: ɩɪɢɧɢɦɚɟɦ ɜ ɷɬɨɦ ɦɟɫɹɰɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɪɚɫɯɨɞ ɪɚɜɧɵɣ 
ɪɚɫɯɨɞɭ ɷɬɨɝɨ ɠɟ ɦɟɫɹɰɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɚ ɩɨɥɭɱɢɜɲɭɸɫɹ ɪɚɡɧɢɰɭ ɜɵɱɢɬɚɟɦ 
ɢɡ ɫɨɫɟɞɧɢɯ ɦɟɫɹɰɟɜ. ȼ ɬɚɛɥɢɰɟ 2.4. ɪɚɫɱɺɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ 
ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ. Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.3. 
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Ɍɚɛɥɢɰɚ 2.4 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
Ɇɟɫɹɰɵ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

- 
V  VI  VII VIII IX  X XI  XII I II  III  IV  

ɫɪɟɞɧ. 
ɡɧɚɱ. 

Ȼɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 
Qi50%, 

ɦ3/ɫ 1240,0 490,0 270,0 170,0 40,0 28,0 7,60 2,90 4,50 3,20 0,85 1,15 188 
Qiɩɪ50%, 

ɦ3/ɫ 1202,8 475,3 261,9 244,8 57,6 40,3 10,9 4,2 6,5 4,6 1,2 1,7 192,7 
ɋɭɦɦɵ 2000 258,2 
Ɋɚɡɧɢɰɚ 
ɪɚɫɯɨɞɨɜ 37,20 14,70 8,10 -74,8 -17,6 

-
12,3 -3,3 -1,3 -2,0 -1,4 -0,4 -0,5 

 

ɋ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
Qiɤɨɪ50%, 

ɦ3/ɫ 602,8 1075,3 261,9 204,8 67,6 50,3 20,9 14,2 4,5 4,6 2,2 2,7 

 
192,7 

ɋɭɦɦɵ 1940 371,8 

 

 
 Ɋɢɫɭɧɨɤ 2.3 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 

ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ.  

ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ 
ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɚɯ 2.5 ɢ 2.6. 
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Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ   , 
ч 

Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 

  , Ɇȼɬ 
    , 
Ɇȼɬ ɱ 

  , Ɇȼɬ   , Ɇȼɬ ɱ 

0 5667 54 0,054 54 0,054 
1 5613 16 0,032 70 0,086 
2 5597 39 0,117 109 0,203 
3 5558 63 0,252 172 0,455 
4 5495 46 0,23 218 0,685 
5 5449 52 0,312 270 0,997 
6 5397 28 0,196 298 1,193 
7 5369 3 0,024 301 1,217 
8 5366 13 0,117 314 1,334 
9 5353 2 0,02 316 1,354 
10 5351 4 0,044 320 1,398 
11 5347 1 0,012 321 1,41 
12 5346 33 0,429 354 1,839 
13 5313 83 1,162 437 3,001 
14 5230 127 1,905 564 4,906 
15 5103 143 2,288 707 7,194 
16 4960 91 1,547 798 8,741 
17 4869 105 1,89 903 10,631 
18 4764 119 2,261 1022 12,892 
19 4645 13 0,26 1035 13,152 
20 4632 31 0,651 1066 13,803 
21 4601 41 0,902 1107 14,705 
22 4560 103 2,369 1210 17,074 
23 4457 4457 106,968 5667 124,042 

 
Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ   , 
ч 

Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 

  , Ɇȼɬ 
    , 
Ɇȼɬ ɱ 

  , Ɇȼɬ   , Ɇȼɬ ɱ 

0 3321 20 0,02 20 0,02 
1 3301 6 0,012 26 0,032 
2 3295 18 0,054 44 0,086 
3 3277 14 0,056 58 0,142 
4 3263 8 0,04 66 0,182 
5 3255 7 0,042 73 0,224 
6 3248 6 0,042 79 0,266 
7 3242 7 0,056 86 0,322 
8 3235 2 0,018 88 0,34 
9 3233 25 0,25 113 0,59 
10 3208 0 0 113 0,59 
11 3208 26 0,312 139 0,902 
12 3182 15 0,195 154 1,097 
13 3167 2 0,028 156 1,125 
14 3165 144 2,16 300 3,285 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.6   , 
ч 

Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 

  , Ɇȼɬ     , 
Ɇȼɬ ɱ 

  , Ɇȼɬ   , Ɇȼɬ ɱ 

15 3021 46 0,736 346 4,021 
16 2975 114 1,938 460 5,959 
17 2861 101 1,818 561 7,777 
18 2760 69 1,311 630 9,088 
19 2691 125 2,5 755 11,588 
20 2566 4 0,084 759 11,672 
21 2562 10 0,22 769 11,892 
22 2552 120 2,76 889 14,652 
23 2432 2432 58,368 3321 73,02 

 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 

ɩɟɪɢɨɞɚ, ɫ ɭɱɺɬɨɦ ɜɜɟɞɺɧɧɵɯ ɜ ɪɚɛɨɬɭ Ƚɗɋ. (ɉɪɢɥɨɠɟɧɢɟ A, ɪɢɫɭɧɨɤ A.1,A.2). 
 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 

ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                      ,                                                                   (2.4) 

 
ɝɞɟ       ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 
      ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ 2.5, 2.6. 
 

                   ,                                                                                              (2.5) 

 

                   ,                                                                                              (2.6)   

 
ɝɞɟ              ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɡɢɦɭ; 
          ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɥɟɬɨ.         
 ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ: 
 

                     ,                                                                     (2.7) 
 
Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.7 
ɢ 2.8. 
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Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɝɨɞɨɜɵɯ ɧɚɝɪɭɡɨɤ  , ɦɟɫ.                         , Ɇȼɬ 

1 0,97  
 
 
 
 
 

4494 

 
 
 
 
 
 

1173 

5627 
2 0,71 5324 
3 0,26 4798 
4 -0,26 4191 
5 -0,71 3666 
6 -0,97 3361 
7 -0,97 3360 
8 -0,71 3663 
9 -0,26 4188 
10 0,26 4795 
11 0,71 5321 
12 0,97 5626 

 
Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɧɚɝɪɭɡɨɤ  , ɦɟɫ.                         , Ɇȼɬ 

1 0,97  
 
 
 
 
 
 

4085 

 
 
 
 
 
 
 

1055 

5104 
2 0,71 4831 
3 0,26 4358 
4 -0,26 3813 
5 -0,71 3340 
6 -0,97 3066 
7 -0,97 3065 
8 -0,71 3337 
9 -0,26 3809 
10 0,26 4355 
11 0,71 4828 
12 0,97 5103 

 
 Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4.   
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤɢ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 
2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 
 Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

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

                                                                                                   (2.8) 
 

ɝɞɟ         ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ,       ; 
    ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ; 
         ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ. 
 ɉɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ: 
             ,                                                                                    (2.9) 

 
ɝɞɟ        ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; 
      ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ; 
     ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɫ ɭɱɺɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ: 
 

                   ,                                                                              (2.10) 
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ɝɞɟ          ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ,     . 
 Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.9. 
 
Ɍɚɛɥɢɰɚ 2.9 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

Ɇɟɫɹɰ 
                            

       
ɇ, 
ɦ 

      
Ɇȼɬ 

1 3 2 430 330 100 1 
2 2 1 430 330 100 1 
3 2 0 430 330 100 2 
4 2 0 430 330 100 2 
5 321 1 430 330 100 265 
6 984 6 430 330 100 788 
7 193 6 430 330 100 157 
8 64 6 430 330 100 49 
9 53 1 430 330 100 44 
10 40 1 430 330 100 34 
11 16 1 430 330 100 13 
12 6 5 430 330 100 1 

 
ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ 

ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.10. 
 

Ɍɚɛɥɢɰɚ 2.10 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ      ɢ      
ɉɚɪɚɦɟɬɪ 1 2 3 4 5 6 7 8 9 10 11 12 ɫɭɦɦɚ       -85 -85 -84 -84 180 703 71 -36 -41 -52 -73 -84 330 
 

ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɢɦ, ɱɬɨ ɫɪɚɛɨɬɤɭ ɧɭɠɧɨ  ɧɚɱɢɧɚɬɶ ɫ 8-ɨɝɨ ɦɟɫɹɰɚ. 
Ɍɟɩɟɪɶ ɨɬɨɛɪɚɡɢɦ ɪɚɛɨɬɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ 

ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɜɟɞɟɧɢɹ ɨ 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɜɵɪɚɛɨɬɤɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ 
ɜɡɹɬɵ ɫ ɫɚɣɬɚ ɊɭɫȽɢɞɪɨ. Ⱦɚɥɟɟ,  ɞɥɹ ɛɨɥɶɲɟɝɨ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ ɷɧɟɪɝɨɨɬɞɚɱɭ ɫɜɟɪɯ ɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ ɜɨɞɵ 
ɜɨ ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. ɇɚɢɛɨɥɶɲɟɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɞɨɫɬɢɝɧɭɬɨ ɜ ɞɟɤɚɛɪɟ – ɹɧɜɚɪɟ ɦɟɫɹɰɟ, ɡɚ ɫɱɟɬ ɢɡɥɢɲɤɨɜ ɜɨɞɵ, 
ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɵɯ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɩɟɪɢɨɞ ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ ɦɟɫɹɰ.  

 Ȼɚɥɚɧɫ ɛɟɡ ɭɱɺɬɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɧɟɪɝɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
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Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɛɵɬɨɜɨɦ 

ɫɬɨɤɟ 
 

2.5 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 
Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɺɬɨɜ – ɨɩɪɟɞɟɥɟɧɢɟ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɨɬɦɟɬɤɢ ɍɆɈ), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. 
Ɍɚɤɠɟ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɪɚɫɱɺɬɚ ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ.   

ɉɪɢ ɪɚɫɱɺɬɟ ɫɨɛɥɸɞɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  
-ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɧɢɦɭɦɚ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  
-ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ ɧɚ Ƚɗɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ      30-40%  

ɩɨдвНmax  (ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ). 
Ɋɚɫɱɺɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɬɨ ɟɫɬɶ, ɫ 

ɨɬɦɟɬɤɢ ɇɉɍ=430 ɦ.  
ɋɪɚɛɨɬɤɭ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  
1.Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
2.Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ  ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɫɩɨɫɨɛ ɜ ɤɨɬɨɪɨɦ ɛɨɥɶɲɟ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɞɟɧɜɨɞɧɵɟ ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ. (ɉɪɢɥɨɠɟɧɢɟ A, ɬɚɛɥɢɰɚ 
A.1,A.2, A.3). 
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ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɦɨɳɧɨɫɬɹɦ ɩɨɥɭɱɢɥɚɫɶ 
ɪɚɜɧɨɣ 1,33 ɦɥɧ. Ɇȼɬ*ɱ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.7. 

 

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

 
Ⱦɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2,5 %, 

ɚɜɚɪɢɣɧɵɣ ɫɨɫɬɚɜɥɹɟɬ 12%. ɋ ɭɱɺɬɨɦ ɷɬɨɝɨ ɪɚɫɫɱɢɬɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɪɚɦɫɤɨɣ Ƚɗɋ: 

                                 2 Ɇȼɬ. 
 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
  ɭɫɬ     ɪ        в ɪ           ɪ ɪ       
 
ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɭɱɺɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ.  Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬɨ ɟɫɬɶ ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. ȼ Ɋɨɫɫɢɢ ɷɬɨ ɤɨɧɟɰ ɥɟɬɚ ɢ ɨɫɟɧɶ. ɉɪɢ ɷɬɨɦ, ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ 
ɊɭɫȽɢɞɪɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 30 ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ-1 ɪɚɡ ɜ 6 ɥɟɬ.  

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 

 𝐹ɪ  ɫɭ         ɭɫɬɫɭ          ɫ              М       г   
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Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 𝐹ɪ  ɩɪ        ɭɫɬɩɪ    6     ɫ    26   2 М       г   

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8. 

 
 

Ɋɢɫɭɧɨɤ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ 
ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ : 
                                   (3.1) 
  
ɝɞɟ     – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ           6  , ɞɥɹ ɥɢɧɢɢ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ               ,  

ɞɥɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ       М       ; 
          – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 
    –ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 
Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ 
ɩɨɩɭɫɤɚ: 
             ⁄     (3.2) 

  
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
                   (3.3) 

  
ɝɞɟ     = 192 Ɇɜɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɪɚɦɫɤɚɹ Ƚɗɋ; 
   = 8,6 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
      – ɧɚɩɨɪ ɧɚ Ƚɗɋ, ɤɨɬɨɪɵɣ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ. 
 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
              √        (3.4) 
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ɝɞɟ         – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ; 

    – ɪɚɫɱɺɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 

ɪɢɫɭɧɤɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 

ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 
ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ Ƚɗɋ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 

QɇȻ, 
ɦ3/ɫ 

ZɇȻ
Ɂɢɦɚ, 

ɦ 
Hɇɉɍ, ɦ HɍɆɈ, ɦ HZȼȻ1, ɦ Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ H, ɦ 

0 330,6 98,6 82,5 89,0 100 223,3 100 12,9 
200 333,2 96,0 80,0 86,5 200 111,6 200 51,4 
400 334,8 94,4 78,3 84,8 300 74,4 300 115,7 
600 335,9 93,3 77,2 83,7 400 55,8 400 205,6 
800 336,8 92,4 76,3 82,8 500 44,7 500 321,3 
1000 337,8 91,4 75,4 81,8 600 37,2 600 462,6 
1200 339,2 90,0 73,9 80,4 700 31,9 700 629,7 
1400 341,4 87,8 71,7 78,2 800 27,9 800 822,4 
1600 344,7 84,5 68,4 74,9 900 24,8 900 1040,9 
1800 349,5 79,7 63,6 70,1 1000 22,3 1000 1285,1 
2000 356,1 73,1 57,1 63,5 1100 20,3 1100 1554,9 
2200 364,8 64,4 48,4 54,9 1200 18,6 1200 1850,5 
2400 375,9 53,3 37,2 43,7 1300 17,2 1300 2171,7 
2600 389,9 39,3 23,3 29,8 1400 15,9 1400 2518,7 
2800 406,9 22,3 6,2 12,7 1500 14,9 1500 2891,4 
3000 427,5 1,7 -14,3 -7,9 1600 14,0 1600 3289,7 
3200 451,8 -22,6 -38,7 -32,2 1700 13,1 1700 3713,8 
3400 480,3 -51,1 -67,2 -60,7 1800 12,4 1800 4163,6 
3600 513,3 -84,1 -100,1 -93,7 1900 11,8 1900 4639,1 
3800 551,1 -121,9 -137,9 -131,4 2000 11,2 2000 5140,2 
4000 594,0 -164,8 -180,9 -174,4 2100 10,6 2100 5667,1 
4200 642,4 -213,2 -229,3 -222,8 2200 10,1 2200 6219,7 
4400 696,7 -267,5 -283,5 -277,0 2300 9,7 4600 27191,8 
4600 757,0 -327,8 -343,9 -337,4 2400 9,3 4800 29607,7 
4800 823,9 -394,7 -410,8 -404,3 2500 8,9 5000 32126,5 
5000 897,6 -468,4 -484,5 -478,0 2600 8,6 5200 34748,0 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.1 ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

(ɪɢɫɭɧɨɤ 3.1). 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ƚɪɚɦɫɤɨɣ Ƚɗɋ 
 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
              

 
 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
      2      ⁄   

 
– ɪɚɫɱɺɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ: 
            

 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 

75,0

80,0

85,0

90,0

95,0

100,0

0 50 100 150 200 250 300 350

Hʻʿ˄, ̥ 

H˄ʺО, ̥ 

HZʦʥϭ, ̥ 

О̛̬̦̐̌че̛̦е по ʦХК 

О̛̬̦̐̌че̛̦е по ̬̭̌чет̦о̜ 
у̭т̦̌о̏ле̦̦о̜ ̥ощ̦о̭т̛ 
ʧЭˁ 

О̛̬̦̐̌че̛̦е по 
п̬опу̭к̦о̜ ̭по̭о̦̍о̭т̛ 
ʧЭˁ 

Hmax=98,5 ̥ 

Hmin=79 ̥ 

п̛̬ ʻʿ˄=430,Ϭ ̥ 

п̛̬ Z̏̍ϭ=420,4 ̥ 

О̬̐.по ʦХК 

 Q=ϭϬϬ ̥ϯ/̭ 

п̛̬ ˄ʺО=413,95 ̥ 

H̬=85,5 ̥ 

Q max =Ϯ5ϴ ̥ϯ/̭ 

Л̛̛̦́ о̛̬̦̐̌че̛̦́ по 

̬̭̌чет̦о̜ у̭т̦̌о̏ле̦̦о̜ 

̥ощ̦о̭т̛ 

Л̛̛̦́ о̛̬̦̐̌че̛̦́ по  
п̬опу̭к̦о̜ ̭по̭о̦̍о̭т̛ 

ʧЭˁ 
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3.2  ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ  

 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ     =98,5 ɦ ɛɵɥɨ  ɛɥɢɡɤɨ ɤ 
ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ       ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ.             

ɉɨɥɭɱɟɧɧɨɦɭ ɧɚɩɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɚ ɫɢɫɬɟɦɚ ɪɟɚɤɬɢɜɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ: ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɚɹ. - ɊɈ 115-ȼ.  
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 115-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2.  
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɊɈ 115-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 115 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hɦɚɯ 0,60 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ 
n'1o, ɦɢɧ-1 74,5 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q'1o, ɥ/ɫ 900 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,927 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɪɚɫɯɨɞ 
Q'1max, ɥ/ɫ 960-1080 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ɩɪɢ Q'1max 0,12-0,15 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,515 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 

Ɍɟɦɩɟɪɚɬɭɪɚ  tɦ, C 2 
 
ɂɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ    

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ     
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

     (   ɪ ൯  ൮        √(      ൰     ɪ  ( Н  ൰   )                       
 
ɝɞɟ  ɪ  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ (ɬɚɛɥɢɰɚ 3.2);   – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ;      – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ;    – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ; 
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   – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ;  ɪ – ɪɚɫɱɺɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ;  Н – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ;    – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ       . 
Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ 

ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. Ⱦɥɹ ɦɨɞɟɥɶɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ - ɬɚɛɥɢɰɚ 3.2. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ Ƚɢɥɸɣ –  Н       , ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ  Н     26        (ɩɪɢɥɨɠɟɧɢɟ 5). 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɟ: 
             ɪ       ɪ         ɫɪ                                                                   6  
 

ɝɞɟ   ɫɪ – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ   ɫɪ      . 
ɉɪɢɜɟɞɺɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 

ɩɟɪɟɫɟɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 
      ɭɫɬ                                                                                                                         
 
Ɉɱɟɜɢɞɧɨ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ     ɩɨɥɭɱɢɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ 

ɩɨɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ   ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɬɟɦ ɭɬɨɱɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ   , ɩɨ ɮɨɪɦɭɥɟ (3.10)  
ɩɨɫɥɟ ɨɤɪɭɝɥɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ  ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
      ɪ  √ ɪ                                                                                                         
 

ɝɞɟ    ɪ – ɩɪɢɜɟɞɺɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɺɬɧɨɣ 
ɬɨɱɤɟ; 

m - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɺɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 
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ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ    ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞɺɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ      ɪ ɢ      
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ 
ɭɤɚɡɚɧɧɵɯ ɧɚɩɨɪɨɜ ɩɨ ɮɨɪɦɭɥɟ: 

      ɫ    √                                                                                                                    
 

ɝɞɟ  ɫ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ;   – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ     , ɪ ɢ     . 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞɺɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
      Ɍ   ɚ          ɪ

     ɝɫɪ
                                                                                

 
ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 

ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ    ɪ, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ      Ɍ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɟɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ        ɢ       , ɩɨɫɱɢɬɚɧɧɵɦ ɩɨ ɮɨɪɦɭɥɟ (3.13). 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞɺɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

             √                                                                                                          
 

ɝɞɟ      – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
Ɍɚɤ ɤɚɤ ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɹɜɥɹɟɬɫɹ 

ɜɟɥɢɱɢɧɨɣ ɧɟ ɩɨɫɬɨɹɧɧɨɣ, ɡɧɚɱɢɬ, ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ ɧɟ ɛɭɞɟɬ ɜɟɪɬɢɤɚɥɶɧɨɣ. 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (3.10-3.15) ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.3. 

ɉɪɨɢɡɜɟɞɟɧɢɹ      Ɍ, ɜ ɬɚɛɥɢɰɟ 3.3,  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɨ ɟ  ɥ ɫ⁄  ɞɥɹ 
ɭɞɨɛɫɬɜɚ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. 

ɂɡ ɚɧɚɥɢɡɚ ɬɚɛɥɢɰɵ 3.3 ɢ ɨɛɥɚɫɬɢ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɧɚ Ƚɍɏ (ɩɪɢɥɨɠɟɧɢɟ 
2, 3), ɩɨɞɯɨɞɢɬ ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ 115-ȼ ɞɢɚɦɟɬɪɨɦ          
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Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɊɈ115-ȼ 

ɇɨɦɢɧɚɥɶɧɵɣ 
ɞɢɚɦɟɬɪ 

D1(ɫɬɚɧɞ.),ɦ 2,5 2,8 3 3,15 3,55 
Ɋɚɫɱɟɬɧɵɣ 
ɄɉȾ ɧɚɬɭɪ. ηɪɚɫɱɧ 0,926 0,927 0,928 0,928 0,929 
Ɇɨɳɧɨɫɬɶ 1 
ɚɝɪɟɝɚɬɚ 

N'
a 47115 59165 67964 74964 95315 

ɑɢɫɥɨ 
ɚɝɪɟɝɚɬɨɜ 

Z'
a 4,1 3,2 2,8 2,6 2,0 

ɑɢɫɥɨ 
ɚɝɪɟɝɚɬɨɜ 
(ɭɬɨɱɧɟɧɧɨɟ) 

Za 
5 4 3 3 3 

Ɇɨɳɧɨɫɬɶ 1 
ɚɝɪɟɝɚɬɚ 
(ɭɬɨɱɧɟɧɧɚɹ) 

Na 
38400 48000 64000 64000 64000 

Ɇɚɫɲɬɚɛɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 𝛥 1,047 1,048 1,049 1,049 1,050 
ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ n'c1 283,8 253,6 236,7 225,5 200,2 
ɋɢɧɯɪɨɧɧɨɟ 
ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ 

nɫ 300 272,6 250 230,8 214,3 
ɉɪɢɜɟɞɟɧɧɵɟ 
ɨɛɨɪɨɬɵ max 

n'Imax 82,5 83,9 82,4 79,9 83,5 
ɉɪɢɜɟɞɟɧɧɵɟ 
ɨɛɨɪɨɬɵ ɪɚɫɱ. n'Iɪɚɫɱ 79,3 80,6 79,2 76,8 80,3 
ɉɪɢɜɟɞɟɧɧɵɟ 
ɨɛɨɪɨɬɵ min 

n'Imin 73,9 75,1 73,8 71,5 74,8 
Ɋɚɫɱɟɬɧɚɹ 
ɬɨɱɤɚ 

Q'1∙ηɦ 0,817 0,814 0,945 0,857 0,675 
Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

Qmax 1,759 1,402 0,610 0,553 0,871 
Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

Qmin 1,576 1,255 0,547 0,496 0,780 
 

3.3 Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɊɄ ȽɌ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ 
 
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                                                                                              2  
 

ɝɞɟ             - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ     , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɺɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ   . 
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Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 

- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɩɪɢ      ɧɚ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ   ; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ     . 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                        
 

ɝɞɟ        ɦ ɜɨɞ.ɫɬ. - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ;          - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;   - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ.       – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɞɥɹ ɊɈ ɬɭɪɛɢɧ           2  

 
3.3.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ 
ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ: 

 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115-ȼ ɫ       . 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɩɪɢɥɨɠɟɧɢɟ Ȼ) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɪɢ       (ɬɨɱɤɚ 1): 

ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ: 
           √                                                                                                             

 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ          ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ 

ɨɩɪɟɞɟɥɹɟɬɫɹ    (  г  ൯            
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.17: 
                                    6   2   2       
 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ȽɌ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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              2     2       
 

 
3.3.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hp 
 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115-ȼ ɫ       . 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɩɪɢɥɨɠɟɧɢɟ Ȼ) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɪɢ    (ɬɨɱɤɚ 2): 

ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ ɩɨ ɮɨɪɦɭɥɟ (3.18): 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ          ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ 

ɨɩɪɟɞɟɥɹɟɬɫɹ    (  г  ൯            
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.17: 
                                       6   2           

                     2      
 
3.3.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hmax 

 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115-ȼ ɫ       . 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɩɪɢɥɨɠɟɧɢɟ Ȼ) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɪɢ    (ɬɨɱɤɚ 3): 

ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ ɩɨ ɮɨɪɦɭɥɟ (3.18): 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ          ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ 

ɨɩɪɟɞɟɥɹɟɬɫɹ    (  г  ൯      6     
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.17: 
              6                        6   2    6     
            6    6    2      
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.4. 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɬɦɟɬɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.            2       2               2        6      2     
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɡɚɝɥɭɛɥɟɧɢɹ ɊɄ :  
         2       

 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ [4]. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
  ɧɨɦ                                                                                                                      6  
   
ɝɞɟ             ; 
      6          Ɇȼ  Ⱥ  
 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
   6                                                                                                                            

   6   2   2   
 

ɉɨ ɤɚɬɚɥɨɝɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɇɉɈ «ɗɅɋɂȻ» [4], ɜɵɛɢɪɚɟɦ  ɡɨɧɬɢɱɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɢɫɥɭ ɩɚɪ ɩɨɥɸɫɨɜ: ɋȼ 640/170-
24. 

3.5 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ [5] ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ115-ȼ-300 ɨɩɪɟɞɟɥɢɦ ɬɢɩ 

ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 1,6/1 – 40 – 2,5 – 2. 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 1,6/1-40 

ɜɦɟɫɬɢɦɨɫɬɶɸ 1,6 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 
ɤɝɫ/ɫɦ2); ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ2,5-2 
ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

ɉɨ [5] ɜɵɛɢɪɚɟɦ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊ-150 ɫ ɩɚɧɟɥɶɸ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
ɗȽɊ ɢ ɬɢɩɨɦ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊ-150. 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɢɦɟɟɬ ɫɢɫɬɟɦɭ ɤɨɫɜɟɧɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫ 
ɰɢɪɤɭɥɹɰɢɟɣ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɤɨɧɬɭɪɭ. Ɉɯɥɚɠɞɟɧɢɟ 
ɧɚɝɪɟɬɨɝɨ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɞɨɜɨɡɞɭɲɧɵɦɢ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹɦɢ.  
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Ɍɚɤɠɟ ɩɪɢɧɹɬɚ ɡɚɜɢɫɢɦɚɹ ɫɬɚɬɢɱɟɫɤɚɹ ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
ɩɨ ɫɯɟɦɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ. 

ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɞɥɹ ɦɨɧɬɚɠɚ ɢ ɞɟɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɫɢɥɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɞɜɚ ɦɨɫɬɨɜɵɯ ɤɪɚɧɚ ɝ/ɩ 350/80/10 ɬ. ȼ 
ɤɚɱɟɫɬɜɟ ɩɨɞɴɺɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
ɩɪɢɧɢɦɚɟɦ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝ/ɩ 40 ɬ, ɚ ɞɥɹ ɩɨɞɴɟɦɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɺɬɨɤ, 
ɡɚɬɜɨɪɨɜ ɬɭɪɛɢɧɧɵɯ ɜɨɞɨɜɨɞɨɜ ɩɪɢɧɢɦɚɟɦ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝ/ɩ  60 ɬ. 

 
3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ           
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɩɪɢɥɨɠɟɧɢɟ Ȼ) 

ɨɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
   2       2              (3.18) 
 
Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
                             2     (3.19) 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
             
 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
        22        22        66    (3.20) 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
      6        6         2    (3.21) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
    2        2                (3.22) 
 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
         (    ൰         (6    2  ൰             (3.23) 

 
ɝɞɟ    – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ, ɤȼɬ; 
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ɝ   – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ. 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɸɬ ɞɨ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ     ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D≥1000 ɦɦ).  
             

 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
      6    
 
ɒɢɪɢɧɚ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ ɫ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɰɟɥɨɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: 
      2                                                                                       2   
 
ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɞɥɹ Ƚɗɋ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ 3 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ [7]: 
        2                         ɉɪɢɧɢɦɚɟɦ         (3.25) 
ɉ  
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ           
 
Ⱦɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
                       2    (3.26) 
 
ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
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4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱɺɬɨɜ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ ɛɭɞɭɳɟɝɨ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɇɚɡɧɚɱɚɟɬɫɹ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I, ɬɚɤ ɤɚɤ 
ɜɵɫɨɬɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɛɨɥɟɟ 100 ɦ [11]. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ:  
      2    

 

4.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɹ ɛɵɤɚ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ 

ɩɨ ɮɨɪɦɭɥɚɦ: 
               (4.1) 

                 
(4.2) 

 
ɝɞɟ      – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 
                   ,                                         (4.3) 

 
ɝɞɟ         - ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧɵ ɪɚɫɱɺɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%;                 - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;            – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 0,5 ɦ (ɞɥɹ I ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ). 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                         (4.4) 

 
ɝɞɟ    - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɺɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ,     ;          –ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
       L – ɪɚɡɝɨɧ ɜɨɥɧ, ɦ; 
          - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4.1; 
         - ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
         - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
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      Ɍɚɛɥɢɰɚ 4.1 - Ɋɚɫɱɺɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ   ɦ/ɫ 10 20 30 40 50         1,2 2,1 3 3,9 4,8 
 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ    2  ɦ/ɫ ,    2       . 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ:            
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ       ɦ/ɫ,     2      . 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ:            
ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
                          2         2          (4.5) 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ ɇɉɍ: 
       2        2                             
 

 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ Ɏɉɍ: 
            2         2          
 

 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ Ɏɉɍ: 
         2                                        
 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜɨɞɵ. 

ȼɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
       (4.6) 

 
         

(4.7) 
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ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ=21600 ɫ 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɚɦ (4.6) ɢ (4.7): 
                 2    66  
           2 6  2         
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 

                       6   
           2 6     2      

 
Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [12] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 

ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ        ̅ ) ɢ ɡɧɚɱɟɧɢɹɦ       ɢ        ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ     ̅    

ɢ     ̅ . 

 ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ  ̅ ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ  ̅. 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ:   
    ̅̅ ̅           (4.8) 

     ̅̅ ̅   2     (4.9) 

  ̅                  2                 (4.10) 

   ̅  2       2    2         6    (4.11) 

-ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɚɦ (4.8) - (4.11):  
    ̅̅ ̅            
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   ̅̅ ̅     2    

  ̅                                    
 

 

 ̅    2       2           2     
 

 

ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 

  ̅̅ ̅    ̅ 2          6 2               (4.12) 

  

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 

  ̅̅ ̅    ̅ 2         2  2        6      
 

 

ɉɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
            (4.13) 

    2            6, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
      ̅     (4.14) 

  

ɝɞɟ    – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [12] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ (4.7):  

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɪɢ    2    ɩɨ ɮɨɪɦɭɥɟ (4.14): 
          2           

 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ    2 2: 
                         2 22    2  ɦ  
 

     ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɩɨ ɧɚɤɚɬɭ: 
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ȼɵɛɢɪɚɹ ɤɚɦɟɧɧɨɟ ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɨɜ ɩɪɢɧɢɦɚɟɦ:         ɢ              2 . Ʉɨɷɮɮɢɰɢɟɧɬ      2 2 . 

                    2  2 2              
                                    

                                 
 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ                
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ 

ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ: 
         . (4.15) 
           6       

 
(4.16) 

ɝɞɟ         – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ;     – ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɨ ɜ 
ɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɚɯ. 

 

4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɺɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ. 

Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (ɬɚɛɥɢɰɚ 4.2). 
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Ɍɚɛɥɢɰɚ 4.2 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɱɟɬɧɵɯ ɫɥɭɱɚɟɜ 

ɉɚɪɚɦɟɬɪɵ 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ 

ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
Ⱦɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 

ɫɥɭɱɚɹ: 
Ɋɚɫɯɨɞ Q0, 1%=2302 ɦ3/ɫ Q0,01%=2686 ɦ3/ɫ 
ɍȼȻ ɇɉɍ =430,0 ɦ Ɏɉɍ =431,0 ɦ 
 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ, ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶ6ɧɨɝɨ 
ɪɚɫɱɺɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɺɬɧɨɝɨ ɫɥɭɱɚɹ. 

ɉɪɨɩɭɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ Q0,1% ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɇɉɍ ɜɫɟɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ –QȽɗɋ. 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, ɞɨɥɠɧɨ 
ɛɵɬɶ ɧɟ ɛɨɥɟɟ:(n-1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ n≤6. ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
3 ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɫ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ Qɝɚ=86 ɦ3/ɫ. 

Ɋɚɫɱɺɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
                 г  2  2         6  2      ⁄         (4.17) 

  
ɝɞɟ         ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱɺɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
        2      2             (4.18) 

 
ɝɞɟ      ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
      2       2     2       ⁄ , (4.19) 

 
ɝɞɟ       ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
    [  ]                 2    ⁄ , (4.20) 

 
ɝɞɟ                                 ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ,                 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ Q = f(H) (ɪɢɫ. 1.2) ɩɪɢ       ; [  ]       ⁄  ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɨɫɧɨɜɚɧɢɹ, ɫɥɨɠɟɧɧɨɝɨ ɢɡ 
ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ. 
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ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ   ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ 30 ɦ. 
ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ      , ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɪɹɞɚ, n–ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ. ɉɪɢ b=10 ɦ,              

 
4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ 

ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱɺɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ:            √2       ( 2             √2      ൰            (4.21) 

 
ɝɞɟ    - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢ 
ɨɱɟɪɬɚɧɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ, m = 0,49 (ɪɢɫ.4.1); 

 
Ɋɢɫɭɧɨɤ 4.1 - Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱɺɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
     ቆ              √2   ቇ   

  2                  √2                2      (4.22) 

 
ɝɞɟ      ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ;    ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ;     . 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ɏɪɟɧɫɢɫɚ – Ʉɪɢɝɟɪɚ: 
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        2                         2                               (4.23) 

 
ɝɞɟ  ξ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɟɬɫɹ 0,7;              − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ; ɞɥɹ ɩɨɥɭɤɪɭɝɥɨɝɨ ɨɱɟɪɬɚɧɢɹ  0=0,45. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ (ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ      
            2      2           2               (4.24) 

                  [         ]   2                   2          
(4.25) 

 
ɝɞɟ                           ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ                       ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ,       2    2    +(0,5÷1) ɦ,       2              

 
Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ:      2    
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
                     2          (4.26) 
 
4.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ 
ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ. ɉɪɨɩɭɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01% (ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ Ɏɉɍ 
ɜɫɟɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ: 

                      (4.27) 
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ɝɞɟ         - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɺɬɧɵɣ ɪɚɫɯɨɞ ɫ ɭɱɺɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ (Ɋ=0,01%)(ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ);  
        26 6  2   2 2       

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
        ቆ         √2 ቇ    ( 22          √2      ൰        6   (4.28) 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ       : 
        ቆ                  √2   ቇ   

 ( 22               √2      ൰      6     
 

(4.29) 

        2                         2                      6         
(4.30) 

                        [          ]   22                2       6        (4.31) 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ (ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ) 

ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
                       2     6        6  2          6     (4.32) 

Ɋɚɫɱɺɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
                           2  6   (4.33) 
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Ɋɚɫɱɺɬɧɚɹ ɨɬɦɟɬɤɚ      ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  
ɡɚɞɚɧɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ = 431 ɦ ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ ɤɨɪɪɟɤɬɢɪɨɜɤɟ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
           6            6   2      2                                           
 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 437,2 ɦ. 

 
4.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɫɬɪɨɢɬɫɹ ɩɨ 

ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 3 [16]. 
Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɬɚɛɥɢɱɧɵɯ ɤɨɨɪɞɢɧɚɬ ɧɚ  ɫɬ= 12ɦ (ɩ.4.2.2). 

 
Ɍɚɛɥɢɰɚ 4.3 - ɉɪɢɜɟɞɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ 
ɧɨɪɦɚɥɶɧɨɣ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ) 

№ ɬɨɱɤɢ x y № ɬɨɱɤɢ x y 

1 0 1,512 21 24 14,82 
2 1,2 0,432 22 25,2 16,428 
3 2,4 0,084 23 26,4 18,096 
4 3,6 0 24 27,6 19,836 
5 4,8 0,072 25 28,8 22,728 
6 6 0,324 26 30 23,52 
7 7,2 0,72 27 31,2 25,464 
8 8,4 1,2 28 32,4 27,468 
9 9,6 1,392 29 33,6 29,544 
10 10,8 2,376 30 34,8 31,32 
11 12 3,072 31 36 33,888 
12 13,2 3,852 32 37,2 36,156 
13 14,4 4,728 33 38,4 38,484 
14 15,6 5,7 34 39,6 40,86 
15 16,8 6,768 35 40,8 43,308 
16 18 7,932 36 42 45,816 
17 19,2 9,168 37 43,2 48,372 
18 20,4 10,476 38 44,4 50,988 
19 21,6 11,844 39 45,6 53,652 
20 22,8 13,296 40 46,8 56,376 
   41 48 59,16 
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Ɋɢɫɭɧɨɤ 4.2 - ɇɚɱɚɥɶɧɨɟ ɨɱɟɪɬɚɧɢɟ ɝɪɟɛɧɹ ɧɨɪɦɚɥɶɧɨɣ 

ɛɟɡɜɚɤɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ 
 

4.2.5 Ɋɚɫɱɺɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ:     √        [          ]   √    2             6       2    (4.35) 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
                   2    (4.36) 

ɋɤɨɪɨɫɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɩɨɪɚ         ɦɨɠɟɬ ɧɟ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ 

ɭɫɥɨɜɢɢ:      ɇ, ɝɞɟ ɇ – ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ. 
               [          ]  100  6   6  ɦ2,  
 
4ȼɇ=  [          ]     =4  6   2    2  
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɨɥɧɨɣ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɫɤɨɪɨɫɬɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɚɩɨɪɚ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ ɢ ɫɱɢɬɚɬɶ        
ȿɫɥɢ         ɬɨ    : 
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Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɨɩɪɹɠɟɧɧɵɯ ɝɥɭɛɢɧ 

                 2          

 
(4.37) 

ɉɨ ɬɚɛɥɢɰɟ [16] ɞɥɹ ɢɫɬɟɱɟɧɢɹ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɩɪɢ ɛɨɥɶɲɨɣ ɞɥɢɧɟ 
ɫɥɢɜɧɨɣ ɝɪɚɧɢ ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ φ = 0,90. 

ɂɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ, ɩɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [16] ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ   
φ = 0,90  ɢ            ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɷɧɟɪɝɢɢ:      2   ɢ       . 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠɺɧɧɵɟ ɝɥɭɛɢɧɵ: 
              2      2     6   (4.38) 

                     2  2      (4.39) 

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ   =2302 (ɦ3/ɫ) ɫɨɫɬɚɜɥɹɟɬ 7,5 ɦ. hc

’’=21,4>hɇȻ=7,5 ɦ, 
ɡɧɚɱɢɬ, ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ . 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ 
ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦɟɬɪɨɜ ɢ        , ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ 
ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɫɬɜɨɪɚ ɧɚ ɨɬɦɟɬɤɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ                          , ɝɞɟ       ɲɢɪɢɧɚ ɫɬɜɨɪɚ, h – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ. 
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4.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 
ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. Ɉɬɦɟɬɤɭ ɭɫɬɭɩɚ ɧɚɡɧɚɱɚɸɬ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɨɬɦɟɬɤɢ ɍɇȻ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 1÷2ɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, 
ɨɬɥɟɬɚɟɬ ɧɚ ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɟɟ ɧɚ ɞɧɟ 
ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ ɪɚɡɦɵɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɨɛɟɫɩɟɱɟɧɢɟ 
ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɧɚ ɪɚɫɫɬɨɹɧɢɟ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ 
ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ ȽɌɋ. 

ȼɵɫɨɬɚ ɭɫɬɭɩɚ: 
             2                   (4.40) 

 
ɝɞɟ         ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫ. 1.2) ɩɪɢ Q0,01% ɢ ɪɚɜɧɹɟɬɫɹ 7,4ɦ. 
                 

 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
                                                         (4.41) 
 
ɉɪɟɜɵɲɟɧɢɟ  ɇɉɍ ɧɚ  ɍɇȻ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ (ɟɸ ɦɨɠɧɨ 

ɩɪɟɧɟɛɪɟɱɶ ɩ. 4.2.5): 
                        2 6                                             (4.42) 

 
ɉɪɟɜɵɲɟɧɢɟ  ɇɉɍ ɧɚɞ ɧɨɫɤɨɦ – ɬɪɚɦɩɥɢɧɨɦ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ: 
                                   (4.43) 

 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
      √2         √2             2 2         (4.44) 

 
ɝɞɟ   - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1[12]. 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
         6  6 2 2            (4.45) 
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ɝɞɟ                           6  6      
 
ɑɢɫɥɨ Ɏɪɭɞɚ: 𝐹           2 2                    (4.46) 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ:               2  (  √  ቀ      ቁ           ൰,    (4.47) 

 
ɝɞɟ      - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,8, ɬɚɤ ɤɚɤ ɱɢɫɥɨ Ɏɪɭɞɚ 𝐹    ;             - ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚɡɚɞɚɟɬɫɹ   ;                   2      ቌ  √  ( 2 6    ൰             ቍ    2            

 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɨɱɧɨɣ 

ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ: 
            
  2              
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɡɧɚɱɢɬ, ɹɦɚ ɪɚɡɦɵɜɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɩɥɨɬɢɧɵ. 

Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ ɹɦɵ:              (4.48) 

ɝɞɟ      (         √𝐹  ൯  √𝐹  √                - ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɜ ɪɚɫɱɺɬɟ ɩɪɢɧɢɦɚɟɬɫɹ 1ɦ.   ቀ         √      ቁ  √      √            2       
 

        2                  
 
ɐɟɧɬɪ ɹɦɵ: 
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              (4.49) 

  

     √     2                                (4.50) 

       √       2                               2 2             6  
     2      2     6           
 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ: 
    2                2      2               6  6               (4.51) 

 
 

Ɋɢɫɭɧɨɤ 4.4 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɨɬɛɪɨɫɚ ɫɬɪɭɢ 
 

4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
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ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧɟɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  

Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ 
ɝɪɚɧɢ m=0,7. 

 

 
 

Ɋɢɫɭɧɨɤ 4.5 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 
                  2    2    ,            (4.52) 

             2                  (4.53) 
  г                  

          2   2    
                2                      (4.54) 
 
4.3.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
ɒɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ 

ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 
ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 

ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɪɚɜɧɚ:  
     =  +             
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Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɪɚɡɪɟɡɚɟɬɫɹ ɧɚ 3 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ: 
              2     . 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɬɨɥɛɨɜ ɲɜɵ ɦɟɠɞɭ ɧɢɦɢ 

ɰɟɦɟɧɬɢɪɭɸɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ -6°, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜ ɷɬɨɦ ɪɚɣɨɧɟ. 

 
4.3.3 Ȼɵɤɢ  
 
Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ. ɉɪɢɧɢɦɚɟɬɫɹ ɬɨɥɳɢɧɚ 
ɲɜɚ 3 ɦ. 

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  
ɇɚ ɝɪɟɛɧɟ ɛɵɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɭɯɫɬɨɪɨɧɧɹɹ ɩɨɥɨɫɚ ɞɜɢɠɟɧɢɹ, ɞɥɹ ΙΙΙɤɥɚɫɫɚ ɤɚɬɟɝɨɪɢɢ ɞɨɪɨɝ, ɫ  ɲɢɪɢɧɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ 7 ɦ, ɢ ɨɛɨɱɢɧɚɦɢ, 

ɲɢɪɢɧɨɣ ɩɨ 2,5 ɦ.  
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɪɚɜɧɚ:           6         2   

 

4.3.4 ɍɫɬɨɢ  
 
ɍɫɬɪɚɢɜɚɟɬɫɹ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ, ɨɬɞɟɥɹɸɳɢɣ ɜɨɞɨɫɥɢɜ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ 

ɞɥɢɧɨɣ 105 ɦ (ɫɬɟɧɤɚ ɭɫɬɨɹ ɜɨɡɜɵɲɚɟɬɫɹ ɧɚɞ ɩɨɬɨɤɨɦ ɧɚ 1,5 ɦ). ɋɨɩɪɹɠɟɧɢɟ 
ɜɨɞɨɫɥɢɜɧɨɣ ɢ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɹɬɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ - ɛɟɬɨɧɧɚɹ ɱɚɫɬɶ 
ɩɥɨɬɢɧɵ ɜɯɨɞɢɬ ɜ ɝɪɭɧɬɨɜɭɸ.  

 
4.3.5 Ɋɚɫɱɟɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ ɨɫɧɨɜɚɧɢɹ 
 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɨɥɶɤɨ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ɋɯɟɦɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.6. 
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Ɋɢɫɭɧɨɤ 4.6 - ɋɯɟɦɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 
Ƚɥɭɛɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                                                                                           (4.55) 
                        2          
                      

 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:                  62     2            (4.56) 

 
ɝɞɟ                                                  6    , ɝɞɟ         

             6         6     62   ;           - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ;          2  - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɡɚɜɟɫɵ:           2      (4.57) 
                  

ɝɞɟ     - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
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Ɂɚɜɟɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɯɪɹɞɧɨɣ (ɬɨɥɳɢɧɚ ɡɚɜɟɫɵ~5ɦ). ɒɚɝ ɫɤɜɚɠɢɧ ɜ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɦ ɪɹɞɭ 2,5 ɦ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɞɢɚɦɟɬɪɨɦ ɧɟ ɦɟɧɟɟ 20 ɫɦ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ ɪɹɞɭ 3,0 ɦ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɡɚ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ (ɜ ɫɬɨɪɨɧɭ ɇȻ). 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ:                  (4.58) 
             2   
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ: 
     2       , 
 

ɝɞɟ         ɲɚɝ ɫɤɜɚɠɢɧ ɜ ɰɟɦɟɧɬɚɰɢɨɧɧɨɦ ɪɹɞɭ, 2,5ɦ. 
    2  2      
 
4.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ  

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 

ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 20 ɦ ( 328                        ). ɋɭɯɚɹ ɝɚɥɟɪɟɹ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɧɚ ɨɬɦɟɬɤɟ 351 ɦ, ɫ ɪɚɡɦɟɪɚɦɢ 3x3 ɦ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ 
ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ 
ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 331 ɦ, ɫ ɪɚɡɦɟɪɚɦɢ 3,5x3,5 ɦ. Ⱦɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ 
ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 331 ɦ, ɫ ɪɚɡɦɟɪɚɦɢ 3,5ɯ3,5 ɦ ɞɥɹ ɫɛɨɪɚ ɜɨɞɵ ɢ 
ɨɬɤɚɱɤɢ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɨɜ. Ɉɫɬɚɥɶɧɵɟ ɝɚɥɟɪɟɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɥɹ ɨɫɦɨɬɪɚ, 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɄɂȺ ɢ ɞɪɭɝɢɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
 

4.3.7 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ  
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɭɸ ɝɚɥɟɪɟɸ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ , ɚ ɬɚɤɠɟ ɞɨ 

ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ   , 

-ɧɚ ɨɬɦɟɬɤɟ 411: 
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                 2     6 2   

 
-ɧɚ ɨɬɦɟɬɤɟ 391: 
                  2     6   2   

 
-ɧɚ ɨɬɦɟɬɤɟ 371: 
                  2  2  6   

 
-ɧɚ ɨɬɦɟɬɤɟ 351: 
                  2     6   

 
-ɧɚ ɨɬɦɟɬɤɟ 328: 
               2  2       

 
ɝɞɟ   - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;  

   - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; 
ȼɟɥɢɱɢɧɭ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɪɟɞɧɟɝɨ ɝɪɚɞɢɟɧɬɚ ɧɚɩɨɪɚ ɧɚɞɥɟɠɢɬ ɩɪɢɧɢɦɚɬɶ: 

ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɢ ɦɚɫɫɢɜɧɨ-ɤɨɧɬɪɮɨɪɫɧɵɯ ɩɥɨɬɢɧ - 25; 
Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ ɪɚɫɩɨɥɨɠɢɦ ɜɫɟ 

ɝɚɥɟɪɟɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ. 
 
4.4 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 

ɨɱɟɪɬɚɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɮɥɸɬɛɟɬ, ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɞɢɟɧɬɨɜ ɢ ɫɤɨɪɨɫɬɟɣ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɩɨɬɨɤɚ ɩɪɢ ɜɵɯɨɞɟ ɟɝɨ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: (ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɇɉɍ, ɜ ɧɢɠɧɟɦ - ɍɇȻmin (ɫɨɨɬɜɟɬɫɬɜɭɟɬ QȽɗɋ) ɢ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ Ɏɉɍ, ɜ ɧɢɠɧɟɦ - 
ɍɇȻmɚɯ (ɫɨɨɬɜɟɬɫɬɜɭɟɬ Qɩɨɜmax). 

H d

I cr m,
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Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 

Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ  
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ 
ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɪɚɧɟɟ ɜ ɩ.3.5.  

 
Ɋɢɫɭɧɨɤ 4.7 - ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

ɗɩɸɪɚ ɫɬɪɨɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ ɢ ɧɚɥɢɱɢɹ ɡɚɜɟɫ ɢ ɞɪɟɧɚɠɚ.  
            (4.59) 

 
ɇɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
             (4.60) 

  

ɝɞɟ    Hd - ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ. 
                       2                (4.61) 
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        2     (4.62) 

ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ: 
 

       2         (4.63) 

        2       2                   (4.64) 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ: 

                                   (4.65) 
            (4.66) 

             (4.67) 
                         2    (4.68) 
 

ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ: 
         2  (4.69) 

 
       2       2          66    (4.70) 

 
4.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 

Ɋɚɫɱɺɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ 
ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, 
ɞɥɢɬɟɥɶɧɵɟ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ 
ɜ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɩɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [12]: 

ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɇɉɍ, ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ. 
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ɉɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ Ɏɉɍ, ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ. 
 

4.5.1.1ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad.       2                 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:                    2     2         2         (4.71) 

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 

                       2      2  2        (4.72) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ:           √       (4.73) 
 

ɝɞɟ    - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
                                              (4.74) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
              √           6       

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ:                  6       6           (4.75) 

 
ɇɚ ɪɢɫɭɧɤɚɯ 4.8 ɢ 4.9 ɢɡɨɛɪɚɠɟɧɵ ɷɩɸɪɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ ɩɥɨɬɢɧɵ 

ɢ ɜɟɫɚ ɛɵɤɚ. 



62 
 

 
Ɋɢɫɭɧɨɤ 4.8 – ɗɩɸɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ ɩɥɨɬɢɧɵ. 

 

 
Ɋɢɫɭɧɨɤ 4.9 – ɗɩɸɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ ɛɵɤɚ. 

  



63 
 

4.5.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
-ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
         2       2 2   2 2      (4.76) 

 
ɝɞɟ                      2    2    
 

-ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ: 
            2         2             (4.77) 

 
ɝɞɟ                        2         
 

-ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
         2         2   2        (4.78) 

 
ɝɞɟ                        2    2         

 
-ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɨ 

ɮɨɪɦɭɥɟ:            2         2             (4.79) 

ɝɞɟ                –             2         
 

4.5.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: 
-ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
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                                     (4.80) 
 

- ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

                                        (4.81) 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ: 
                          2     (4.82) 

 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

                       6 2         
(4.83) 

 
4.5.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ: 

           (4.84) 
 
ɝɞɟ     S – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɉɥɨɳɚɞɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCad. 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
        2    2    ɤɇ, 

 
ɝɞɟ           2      
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                   ɤɇ, 

 
ɝɞɟ                  
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ɇɚ ɪɢɫɭɧɤɟ 4.10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

 
Ɋɢɫɭɧɨɤ 4.10 - ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 

ɇɚ ɪɢɫɭɧɤɟ 4.11 ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

 
Ɋɢɫɭɧɨɤ 4.11 - ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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4.5.1.5Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ:                 2⁄           (    2 2 ൰   2          
 

(4.85) 

ɝɞɟ     2   ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ;         ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ:          2⁄   2      2  6  2    ⁄  (4.86) 

Ⱥɤɬɢɜɧɨɟ ɢ ɩɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ȼ ɬɨɱɤɟ, ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, 
ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ 
ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɜɟɪɯɧɟɦɭ ɫɥɨɸ, ɚ ɡɚɬɟɦ ɧɢɠɧɟɦɭ. 

  г         (    г 2⁄ ൯=        ቀ       ቁ           
 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ: 
  г           г     г     (    г 2⁄ ൯              2    (      2 ൰     2    

  г                 2  2   
  г      г                         6              ⁄  

     г   г   2   г          22  2  2       

     г      г     (    г 2⁄ ൯       2     (      2 ൰    6       

    (   г ൯ 2⁄     6   2 2    6      ⁄  
 
4.5.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
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Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

               ቆ ̅    2 ቇ             (             2 ൰   2 2      

 

(4.87) 

         ̅                           (4.88) 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ: 
                2  ( 6            2 ൰           
           2   6            
 

ɉɥɟɱɨ ɫɢɥɵ       ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
-ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
     ̅2            2                2    (4.89) 

 
-ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:     6   2            2  2      

 
4.5.2Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɋɚɫɱɺɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɺɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱɺɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɺɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱɺɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  
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Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɺɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 4.4, ɜ ɤɨɬɨɪɭɸ ɜɧɨɫɹɬɫɹ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [12]. 
 

Ɍɚɛɥɢɰɚ 4.4 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡ
ɤɚ 

   
ɇɚɩɪɚɜɥɟ
ɧɢɟ ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

ɋɢɥɚ, ɤɇ 
ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

1.Ɍɜ 1  52020,0
0 

34,00 1768680,00 53045,00 34,40 1824748,00 
2.Ɍɧ 1  92,45 -1,43 -132,20 470,45 -3,43 -1613,64 
3.Gɛ 0,9

5 
↓ 27096,9

2 
-15,68 -424879,75 27096,92 -15,68 -424879,75 

4.Gɩɥ 0,9
5 

↓ 66996,9
2 

-13,87 -929247,32 66997 -13,87 -929247 
5.Wɜɡɜ 1 


3070,20 0,00 0,00 6925,80 0,00 0,00 

6.Wɮ 1  12130,0
0 

17,40 211062,00 11790,00 17,50 206325,00 
7.ȿɧ 1,2  73,45 3,67 269,55 73,45 3,67 269,55 
8.ȿɚ 1,2  26,12 0,92 24,03 26,12 0,92 24,03 
9.Wɜɨ
ɥɧ 

1  202,76 96,80 19627,18 35,36 95,00 3359,35 
10.Qɡ 0,9 ↓ 58,59 -35,70 -2091,70 58,59 -35,70 -2091,70 
11.ȿɩ 0,8  125,47 -0,70 -87,83 125,47 -0,70 -87,83 
12.∑N - - 78952,2

4 
- - 75436,644

444 
- - 

∑Ɇ 643224 676806 
 

Ɋɚɫɱɺɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 

Ɋɚɫɱɺɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
         6            2     6  6  22                      

 

(4.90) 

ɝɞɟ      – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;      – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;      – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
                                  2      2         (4.91) 

ɝɞɟ        кН/ 3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 
                    2    2   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɺɬɧɵɦ 

ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
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         , ɝɞɟ    – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ 
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ        . 

      (          ൯       (4.92) 
                                            (4.93) 
                    2     2          (4.94) 

 

2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 

        6            2     6  6  22          62          (4.95) 

                                62                               (4.96) 

ɝɞɟ              ,  
              – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, ɬɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ        ;                           2    2        – ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱɺɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

       (          ൯                62               (4.97) 

                                  62                       62          
 

(4.98) 

                              (4.99) 
 
Ɋɚɫɱɺɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.5. 
 

Ɋɚɫɱɺɬ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 

Ɋɚɫɱɺɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɨɛɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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        6                  6  6 6  6       26         (4.100) 

 
ɝɞɟ      – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;      – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;      – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

                                                    (4.101) 

 
ɝɞɟ        кН/ 3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 

                    2        – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɺɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

         , ɝɞɟ    – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ 
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ        . 

      (          ൯       (4.102) 
                              26          (4.103) 
                                    (4.104) 

 

2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
         6                  6  6 6  6                    

 

(4.105) 

                                                               (4.106) 

ɝɞɟ             ,  
              – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ        ;                                 2          – ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱɺɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

       (          ൯                               
 

(4.107) 
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(4.108) 

                              (4.109) 
 

Ɋɚɫɱɺɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.5: 
 

Ɍɚɛɥɢɰɚ 4.5 - Ɉɫɧɨɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ       ɇɚɩɪɹɠɟɧɢɟ          -348,7    -1863    -1020    -43     0     0    -348,7    -43    -1020    -1863 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ       ɇɚɩɪɹɠɟɧɢɟ          -260    -1853    -1030    -97     0     0    -260    -97    -1030    -1853 

 
4.5.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
        |  |          (4.110) 

 
ɝɞɟ       = 1,25 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ;    – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ,                = 1,0 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;               = 0,9 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;  
         σ3 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 
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             = 4,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 
ɛɟɬɨɧɚ ȼ 7,5 [11];                 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ;                 =1,0 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ;                  = 1,1 – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ.   

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
   2    |  6 |            

 2 2                
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
   2      |2   |            

                    
 

2) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
       (4.111) 

 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
               
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
  26         

 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
4)  |   |    2          
 

(4.112) 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
           2        

 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 26                  
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5) ɉɨɞ ɜɫɟɣ ɩɥɨɬɢɧɨɣ: 
 |     |  [  ]   

 

(4.113) 

ɝɞɟ    [  ]  - ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 5000ɤɉɚ. 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 |   6 |              

 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 |     |              

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
4.6 Ɋɚɫɱɺɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɦɨɠɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɩɨ ɤɨɧɬɚɤɬɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢ ɨɫɧɨɜɚɧɢɹ – ɩɥɨɫɤɢɣ ɫɞɜɢɝ, ɢɥɢ 
ɩɨ ɧɟɤɨɬɨɪɨɣ ɢɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɨɫɧɨɜɚɧɢɢ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨɝɨ ɨɱɟɪɬɚɧɢɹ. 
ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɟɫɥɢ ɧɨɪɦɚɥɶɧɨɟ ɤɨɧɬɚɤɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ ɤɪɢɬɢɱɟɫɤɨɝɨ, ɬɨ 
ɫɞɜɢɝ ɛɭɞɟɬ ɩɥɨɫɤɢɦ, ɟɫɥɢ ɭɫɥɨɜɢɟ ɧɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɬɨ ɝɥɭɛɢɧɧɵɦ. 

Ɋɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ: 

     𝐹         
(4.114) 

    (                 ൯           (4.115) 

  𝐹                 (4.116) 

 
ɝɞɟ            – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ - 
ɝɪɚɧɢɬ);                – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 
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                 – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɺɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ɇɚɣɞɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɡɧɚɱɟɧɢɹ (ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ    = 1,25). 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

    2     66          2                            6         
 𝐹   2 2   2    2         26  2   22      . 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 

    6      22         2    
        2    
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
    2     66    6 26           6                             

 𝐹                        26  2   2         . 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
           2            2    

   2    2    
 

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ 

ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ  ɧɚɞɟɠɧɨɫɬɢ ɩɪɢ 
ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ.  
Ɂɚɩɚɫ ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɶ. 
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5 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
5.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 
Ɍɚɤ ɤɚɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɣ ɩɨ ɧɚɩɨɪɭ (98,5 ɦ),  

ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɩɪɢɦɟɧɢɬɶ ɩɪɢɩɥɨɬɢɧɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɝɢɞɪɨɭɡɥɚ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ, ɧɚ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɷɬɚɩɚɯ ɱɟɪɟɡ ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ.  

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ ɪɚɡɛɢɬɨ ɧɚ 5 ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ: 
1 ɷɬɚɩ–ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
2 ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
3 ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
4 ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
5 ɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 

ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 
 
5.1.1 ɉɟɪɜɵɣ ɷɬɚɩ 

 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɥɨɬɢɧɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɫɨɡɞɚɧɢɹ 

ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɜɨɞɢɬɫɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ ɢ 
ɫɨɩɪɹɝɚɸɳɢɟ ɭɫɬɨɢ. ȼɫɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɛɭɞɭɬ ɜɨɡɜɨɞɢɬɶɫɹ ɜ ɨɞɧɨɦ 
ɨɫɭɲɟɧɧɨɦ ɤɨɬɥɨɜɚɧɟ, ɬ.ɤ. ɲɢɪɢɧɚ ɪɭɫɥɚ ɪɟɤɢ ɡɧɚɱɢɬɟɥɶɧɚ. ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɚ ɧɚ 
ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ 
ɛɟɪɟɝɚ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɟɫɬɢ ɝɪɭɧɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ. 

ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 50 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 
ɫɬɜɨɪɟ. 

Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
 ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ; 
 ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɩɥɨɬɢɧɵ ɫ ɨɬɦ. 328,0 ɦ ɞɨ ɨɬɦ. 358,0 ɦ. 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɞɨ ɨɬɦɟɬɤɢ 358,0 ɦ; 
 ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
 ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
 
Ɋɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ 

ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ: 
ɰɟɥɶ ɪɚɫɱɟɬɚ – ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ 

ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɟɪɟɦɵɱɟɤ. 
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ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ IV ɤɥɚɫɫɚ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ȿɠɟɝɨɞɧɭɸ ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 3-ɯ ɥɟɬ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ –10% [1, ɩ.7.3]. 

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 
ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ ɜ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɟ ɩɨ ɂȼɗ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2.  

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 1.1 ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10 % 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ       2   2     , ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ 
ɪɚɜɧɚ 6,7 ɦ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 
ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ.  

Ȼɵɬɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
                       (5.1) 

 г      - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ     . 
                      2         

                      (5.2) 

 
ɝɞɟ    - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ      
ɩɪɢɧɢɦɚɟɦ 60% ɨɬ   .              2  2            

Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

                                  (5.3) 

 
ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ φ = 0,8 – 0,85, 

ɩɪɢɧɢɦɚɟɦ φ ɪɚɜɧɵɦ 0,85; 
V0–ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 

Vc –ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 
           2        2                2        2   2            
 

Ɉɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɩɨ ɮɨɪɦɭɥɚɦ: 
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ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
              ,         (5.4) 
                         6      
 
ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 
                       (5.5) 

             6              
ɝɞɟ    – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ     ;  - ɡɧɚɱɟɧɢɟ 
ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ;   – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ 
ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɦ. 

ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ ɢ ɩɪɨɞɨɥɶɧɨɣ 
ɩɟɪɟɦɵɱɤɢ Lɩ (Lɜ= 80 ɦ, Lɩ=92 ɦ). 

ɉɨɥɨɠɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɢ ɪɭɫɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɝɪɚɧɢɰɚɦ ɜɤɥɸɱɟɧɧɵɯ ɜ ɤɨɬɥɨɜɚɧ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɨɤ (ɨɬ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɦɵɱɤɢ ɞɨ ɛɪɨɜɤɢ ɤɨɬɥɨɜɚɧɚ) ɪɚɡɦɟɪɨɦ: 

- ɞɨ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ -  5 ɦ; 
- ɞɨ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɵɱɟɤ – 20ɦ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɜ ɤɨɬɥɨɜɚɧɟ. 

 
Ɍɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɟɤ 
 

ɉɪɢɧɢɦɚɟɦ ɤɚɦɟɧɧɨ – ɡɟɦɥɹɧɵɟ ɩɟɪɟɦɵɱɤɢ, ɫ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 6 ɦ. 
ɇɢɡɨɜɨɣ ɨɬɤɨɫ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ 1:1,4, ɜɟɪɯɨɜɨɣ 1:2. 
 

 
Ɋɢɫɭɧɨɤ 5.1   ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 
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Ɋɢɫɭɧɨɤ 5.2   ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 

 
ɉɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ         2   ;                
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴɺɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ: 
 
V=ωɩɩ∙Lɩɩ+ωɜɩLɜɩ, (ɦ3);         (5.6) 
 
V=ωɩɩ∙Lɩɩ+ωɜɩLɜɩ      2   2             2  2       . 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
                 
             6            
 
 

 
Ɋɢɫɭɧɨɤ 5.3  ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ: ωɧɩ=147 ɦ2. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɺɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
                     6          (5.7) 

 
ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 
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tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ,          (5.8) 
 

ɝɞɟ   ΣVɩɟɪ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ,  
          Jɩɟɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 800 
ɦ3/ɫɭɬ. (ɨɬɫɵɩɤɚ ɩɪɢɡɦ, ɭɩɥɨɬɧɟɧɢɟ, ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 
 

tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ=40338/800=50,4 ɫɭɬ 
 
ȼɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɨɬɫɵɩɤɭ ɩɟɪɟɦɵɱɟɤ 2 ɦɟɫɹɰɚ. 
 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɪɨɤ ɧɚɱɚɥɚ ɪɚɛɨɬ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ S=7955    c ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 

AutoCaD. Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h =3,4 ɦ. 
ɇɚɯɨɞɢɦ ɨɛɴɺɦ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ: 
                  (5.9) 
                       
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ (3Ʉ-13, 

ɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W=40 ɦ3/ɱɚɫ ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 4 ɧɚɫɨɫɨɜ. 
 

≈         ;           (5.10)                               
 
ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ: 
              2              (5.11) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɜɟɥɢɱɢɧɭ 0,7 ɦ/ɫɭɬ. 

ɍɫɥɨɜɢɟ  ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ  
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ. 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 138 ɦ ɢ 72 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  ɝɥɭɛɢɧɚ 2 ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ: 
                   (5.12) 
        2  2      6     
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ȼ ɤɚɱɟɫɬɜɟ ɜɟɞɭɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5015Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =0,5 ɦ3. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ: 
 
ɉɷɱ= qɰ·nɰ·kɜ=0,32·360·0,75=86,4 ɦ3/ɱ,      (5.13) 
 

ɝɞɟ    qɰ = qɤɨɜ · kɧ/ kɪ =0,5*0,9/1,4=0,32 
          kɧ =0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
          kɪ=1,4 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 
          kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
          qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
          nɰ= 3600/tɰɷɤ- ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ.  
             - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 27 ɫɟɤ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 
 

tɜɵɟɦ =
                   2                 (5.14) 

 
Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ 

ɤɨɬɥɨɜɚɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥ Ⱥɋ-6890VO ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɤɭɡɨɜɚ 8 ɦ3. 
ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
- ɝɪɭɠɟɧɵɣ  г  2      ; 

          - ɩɨɪɨɠɧɢɣ             . 
ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ 

ɪɚɡɝɪɭɡɤɢ ɩɪɢɦɟɪɧɨ 3 ɤɦ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ: 
                            6                  (5.15) 

 
ɝɞɟ           - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ       - ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɚɦɨɫɜɚɥɚ,            
ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ: 
        г         (       ൯                               ɱ (6.16) 

 
ɇɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɤɨɥɢɱɟɫɬɜɨ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ: 
                                                 (5.17) 
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Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɥɢɜɧɨɣ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ ɢɦɟɟɬ 

ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ=71,4 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=30 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ɫ ɭɱɟɬɨɦ ɭɫɬɨɹ 
 L=42 ɦ;  
Ɋɚɡɦɟɪɵ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 3,5*8, ɦ 
ɉɥɨɳɚɞɶ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ωɞɨ=28 ɦ2; 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, nɞɨ=6. 
ɇɚɯɨɞɢɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴɺɦ ɜɫɟɯ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 
Vɞɨ =nɞɨ∙ȼ∙ ωɜɨ, ɦ3         (5.18) 
 
Vɞɨ =6∙71,4∙28=11995 ɦ3. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴɺɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.= B∙L∙h =71,4∙30∙42= 89964 ɦ3.       (5.19) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴɺɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
Vɨɛɳ.= Vɛ.ɪ - Vɞɨ= 89964-11995=77969 ɦ3.      (5.20) 
 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ=8000 ɦ3/ɦɟɫ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 
t=Vɛ.ɪ. /Jɛ.ɪ;           (5.21) 
 
t=77969/8000=9,8 ɦɟɫ. 
 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ ȼ=13 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ h=30 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=184,75 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴɺɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ: 
V=111493 ɦ3; 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹJɛ.ɪ=12000 ɦ3/ɦɟɫ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 
t=Vɛ.ɪ. /Jɛ.ɪ; 
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t=111493/8000=9,3 ɦɟɫ. 
 

Ɋɢɫɭɧɨɤ 5.4- ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 

ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɪɚɫɯɨɞɚ, ɧɚɩɨɪɚ, ɜɵɫɨɬɵ ɢ ɲɢɪɢɧɵ ɨɬɜɟɪɫɬɢɣ.  
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɟɦɫɹ ɪɚɡɦɟɪɚɦɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫ 

ɭɱɟɬɨɦ ɝɟɨɦɟɬɪɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. Ɉɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 
(    ɩɪɢɦɟɦ ɧɚ 2 ɦ ɜɵɲɟ ɞɧɚ –332 ɦ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɪɯɧɹɹ ɜɵɯɨɞɧɚɹ ɤɪɨɦɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɛɭɞɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɨɬɦɟɬɤɟ 340 ɦ, ɚ ɨɬɦɟɬɤɚ ɇȻ ɫɨɫɬɚɜɥɹɟɬ 336,7 ɦ.  

ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɧɟ ɡɚɬɨɩɥɟɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɫɩɪɚɜɟɞɥɢɜɨ ɜɵɪɚɠɟɧɢɟ: 

         √2   ,         (5.22) 
 

ɝɞɟ    Qɫɬɪ– ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ; μ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 
ɜɫɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ;  
          ω – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ;  
         Н0 – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɫ ɨɬɦ. 332 ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ μ ɧɚɯɨɞɢɦ ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ.5.18 [17]. 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ: 
                          (5.23) 

               2   2   2     2  6 2       6    
 
ɇɚɯɨɞɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɨɬɦɟɬɤɭ ȼȻ ɩɨ ɮɨɪɦɭɥɟ: 
                     (5.24) 
       2  6         



83 
 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɚɧɤɟɬɚ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɜ 1 
ɦ (339 ɦ). 

 
5.1.2 ȼɬɨɪɨɣ ɷɬɚɩ 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ  
 
ȼɨɡɜɨɞɢɦ  ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɫ 

ɦɨɧɬɚɠɨɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; ɭɫɬɪɚɢɜɚɟɦ ɝɥɭɛɨɤɭɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ; ɛɭɪɢɦ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
ɩɪɨɞɨɥɠɚɟɦ ɧɚɪɚɳɢɜɚɬɶ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɝɥɭɯɢɟ ɫɟɤɰɢɢ ɢ ɫɨɩɪɹɝɚɸɳɢɣ 
ɭɫɬɨɣ. 

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ 

ɫɟɤɰɢɣ 
 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ - ɫɟɤɰɢɢ №№ 25-27 ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 

№№  5 ÷ 23. 
ɒɢɪɢɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ - ȼ=  71,4 

ɦ. 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ h= 30 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=  92 ɦ 
 
V=B∙L∙h=  71,4 ∙ 30 ∙ 92 = 197064 ɦ3. 
 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɛɨɬɵ 16000. 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 12,3 ɦɟɫ 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ 
 
ɉɨɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ ȼ =  20 ɦ 
ȼɵɫɨɬɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ h =  15 ɦ 
Ⱦɥɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ LȽɗɋ =  42 ɦ 
Ɉɛɴɟɦ V = B∙L∙h =  20 ∙ 15 ∙ 42 = 12600 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 1,6 ɦɟɫ=2 ɦɟɫ 
 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ: 
 
V.=81360 ɦ3; 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹJɛ.ɪ=12000 ɦ3/ɦɟɫ. 
t=81360/12000=6,8 ɦɟɫ. 
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Ɋɢɫɭɧɨɤ 5.5   ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɉɛɴɟɦ ɧɟɨɛɯɨɞɢɦɨɝɨ ɝɪɭɧɬɚ ɞɥɹ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɫɨɫɬɚɜɥɹɟɬ 530217     
 

 
5.1.3 Ɍɪɟɬɢɣ ɷɬɚɩ 
 
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɫɬɚɧɰɢɨɧɧɨɣ ɢ 

ɜɨɞɨɫɛɪɨɫɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 390 ɦ; ɭɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɜ ɨɫɧɨɜɚɧɢɢ; ɬɚɤ ɠɟ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ 
ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 

ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ 370,0 ɦ,  
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ 

ɡɞɚɧɢɹ Ƚɗɋ, ɪɚɡɛɢɪɚɟɬɫɹ ɩɟɪɟɦɵɱɤɚ, ɜɨɡɜɨɞɢɬɫɹ ɧɚɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢ 
ɧɚɱɢɧɚɟɬɫɹ ɦɨɧɬɚɠ ɚɝɪɟɝɚɬɨɜ. 

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 358 

ɦ 390 ɦ 
 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. ɇɚɢɛɨɥɶɲɚɹ 

ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 32 ɦ. 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ=80 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 56,0 ɦ; ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

37 ɦ. 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ: 
 ωɩ =1488 ɦ2 

Ɉɛɴɺɦ ɛɟɬɨɧɚ V=ωɩ∙Lɩɥ=1488∙80=119040  ɦ3. 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 30000 ɦ3/ɦɟɫ 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=4 ɦɟɫ. 
 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ: 
 
V=590330 ɦ3; 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹJɛ.ɪ=30000 ɦ3/ɦɟɫ. 
t=590330/30000=19,7 ɦɟɫ. 
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Ɋɢɫɭɧɨɤ 5.6   ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

5.1.4 ɑɟɬɜɟɪɬɵɣ ɷɬɚɩ  
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɹɬ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 

ɞɨ ɨɬɦɟɬɤɢ 415,0 ɦ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɦɨɧɬɚɠ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɫɟɤɰɢɹɯ 
№ 30-32. Ɋɚɡɛɢɪɚɸɬɫɹ ɩɟɪɟɦɵɱɤɢ. ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 
ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ ɢ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ  ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 

390,0 ɦ ɢ 415,0 ɦ 
 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 

ɩɪɨɜɨɞɹɬ ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 390 ɦ ɢ 415 ɦ. Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ 
ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ ɫɨɫɬɚɜɥɹɟɬ V=74000    ȼɪɟɦɹ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=3,7 ɦɟɫ., ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 30000ɦ3/ɦɟɫ. Ɍɚɤɠɟ 
ɛɟɬɨɧɢɪɭɸɬɫɹ ɝɥɭɯɢɟ ɫɟɤɰɢɢ ɩɥɨɬɢɧɵ. 

V.=484550 ɦ3; 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹJɛ.ɪ=30000 ɦ3/ɦɟɫ. 
t=484550/30000=16,2 ɦɟɫ. 
 

Ɋɢɫɭɧɨɤ 5.7  ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

5.1.5 ɉɹɬɵɣ ɷɬɚɩ 
 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɨɡɜɨɞɹɬ ɩɥɨɬɢɧɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ.  
Ⱦɟɦɨɧɬɢɪɭɸɬɫɹ ɡɚɬɜɨɪɵ. Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ 

ɱɟɪɟɡ ɝɨɬɨɜɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɟɤɰɢɢ №№ 30-32.   
ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ. ɉɨɨɱɟɪɟɞɧɨ ɩɭɫɤɚɸɬ ɜɫɟ 

ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ.  
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Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 415 
ɦ ɢ 437,2 ɦ 

 
Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ 

ɫɨɫɬɚɜɥɹɟɬ V=62160,5    ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=3,1 ɦɟɫ., ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
30000ɦ3/ɦɟɫ. Ɍɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ.  

V.=388550 ɦ3; 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹJɛ.ɪ=30000 ɦ3/ɦɟɫ. 
t=388550/30000=13 ɦɟɫ. 

 
Ɋɢɫɭɧɨɤ 5.8  ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɩɹɬɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɍɚɛɥɢɰɚ 5.2 - Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 

№ɷɬɚɩɚ ȼɢɞ ɪɚɛɨɬɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ɉɛɴɟɦɵ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, 

(ɦ3) 

1 

Ɂɟɦɥɹɧɵɟ 

Ɉɬɫɵɩɤɚ ɩɪɨɞɨɥɶɧɨɣ 
ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ 
13818,4 

Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ  

ɨɱɟɪɟɞɢ 
   6  

Ɉɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ 
ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ 
14759,6 

Ɉɬɤɚɱɤɚ ɜɨɞɵ 
Ɉɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɚ 

ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ      

Ɂɟɦɥɹɧɵɟ 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ 

ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ 
ɩɥɨɬɢɧɭ 

    6 

Ȼɟɬɨɧɧɵɟ 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɧɢɠɧɟɣ ɱɚɫɬɢ  

ɩɥɨɬɢɧɵ 
145919 

1 Ȼɟɬɨɧɧɵɟ 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ 

ɫɟɤɰɢɣ 
117493 

2 Ȼɟɬɨɧɧɵɟ 
ȼɨɡɜɟɞɟɧɢɟ ɧɢɠɧɟɣ 
ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ 

ɩɥɨɬɢɧɵ 

209664 
 

2 Ȼɟɬɨɧɧɵɟ 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ 

ɫɟɤɰɢɣ 
81360 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.2 

№ɷɬɚɩɚ ȼɢɞ ɪɚɛɨɬɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ Ɉɛɴɟɦɵ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, (ɦ3) 

3 Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 119040 

3 
Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 

590330 

4 
Ȼɟɬɨɧɧɵɟ 

 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ 

ɨɬɦɟɬɤɚɦɢ 390 ɦ ɢ 415 ɦ 
74000 

 
Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 

484550 

5 
 
 

Ȼɟɬɨɧɧɵɟ 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ 

ɨɬɦɟɬɤɚɦɢ 415 ɦ ɢ 437,2 ɦ 
62160,5 

 
Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 

388550 
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6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

Ƚɪɚɦɫɤɚɹ Ƚɗɋ  ɪɚɫɩɨɥɨɠɟɧɚ ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɪɟɤɟ Ƚɢɥɸɣ. 
Ȼɥɢɠɚɣɲɢɣ ɧɚɫɟɥɺɧɧɵɣ ɩɭɧɤɬɵ — ɫɟɥɨ Ɂɨɥɨɬɚɹ Ƚɨɪɚ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ 
ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤɨ II-ɦɭ ɩɨɹɫɭ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ (ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ ɬɟɩɥɵɦ ɥɟɬɨɦ), ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ (ɢɸɥɶ) ɫɨɫɬɚɜɥɹɟɬ +17,4°ɋ, ɯɨɥɨɞɧɨɝɨ (ɹɧɜɚɪɶ) -20,4°ɋ.  
Ɍɢɩ ɩɢɬɚɧɢɹ ɪɟɤɢ ɫɦɟɲɚɧɧɵɣ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɧɟɝɨɜɨɝɨ. ɇɚ ɫɧɟɝɨɜɨɟ ɩɢɬɚɧɢɟ 
ɩɪɢɯɨɞɢɬɫɹ ɞɨ 61%, ɧɚ ɞɨɠɞɟɜɨɟ – ɞɨ 23%. ɉɢɬɚɧɢɟ ɡɚ ɫɱɟɬ ɝɪɭɧɬɨɜɵɯ ɜɨɞ 
ɫɨɫɬɚɜɥɹɟɬ 23%. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ Ƚɢɥɸɣ ɹɜɥɹɸɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɨɱɢɳɟɧɧɵɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɢ ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  ɫɨɞɟɪɠɚɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɢ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɜ ɪɟɤɟ Ƚɢɥɸɣ ɩɨɤɚɡɚɥɢ ɜɟɫɶɦɚ ɧɢɡɤɭɸ ɫɚɦɨɨɱɢɳɚɸɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 50 ɤɦ ɩɨɫɥɟ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ. ɉɨɥɭɱɟɧɚ 
ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɢ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪɟɤɢ 
Ƚɢɥɸɣ ɩɨ 35 ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ 45 ɷɥɟɦɟɧɬɚɦ ɜ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɹɯ 
ɧɚ ɜɫɟɦ ɟɟ ɩɪɨɬɹɠɟɧɢɢ. Ɂɧɚɱɢɬɟɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ 
ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɹɯ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɬɨɪɢɱɧɨɦɭ 
ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɞɨɬɨɤɚ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɱɧɨɣ ɜɨɞɵ ɢ ɞɨɧɧɵɯ 
ɨɬɥɨɠɟɧɢɣ ɧɟ ɞɨɫɬɢɝɚɟɬ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɜ ɫɜɹɡɢ ɩɪɨɰɟɫɫɚɦɢ 
ɫɚɦɨɨɱɢɳɟɧɢɹ (ɨɫɚɠɞɟɧɢɟ, ɫɨɪɛɰɢɹ, ɪɚɡɥɨɠɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɞɪ.). 

Ɋɚɫɬɢɬɟɥɶɧɵɣ ɦɢɪ ɷɬɨɝɨ ɪɚɣɨɧɚ ɬɢɩɢɱɟɧ ɞɥɹ ɜɨɬɨɱɧɨɣ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɢ. ɂɡ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɞɨɦɢɧɢɪɭɸɬ ɟɥɨɜɵɟ ɥɟɫɚ, ɫɦɟɲɚɧɧɵɟ ɟɥɨɜɨ-
ɲɢɪɨɤɨɥɢɫɬɜɟɧɧɵɟ, ɦɟɥɤɨɥɢɫɬɜɟɧɧɵɟ ɛɟɪɟɡɨɜɵɟ ɢ ɨɫɢɧɨɜɵɟ. Ʌɟɫɢɫɬɨɫɬɶ – 50-
70%. ȼ ɯɜɨɣɧɵɯ ɥɟɫɚɯ ɪɚɣɨɧɚ ɜ ɬɪɚɜɹɧɢɫɬɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɦ ɹɪɭɫɟ ɩɪɨɢɡɪɚɫɬɚɸɬ 
ɜɟɪɟɫɤ, ɱɟɪɧɢɤɚ, ɛɪɭɫɧɢɤɚ, ɤɢɫɥɢɰɚ, ɦɚɣɧɢɤ, ɝɪɭɲɚɧɤɚ, ɫɟɞɦɢɱɧɢɤ. ɋɪɟɞɢ 
ɪɚɫɬɟɧɢɣ ɲɢɪɨɤɨɥɢɫɬɜɟɧɧɵɯ ɥɟɫɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɧɵɬɶ, ɨɫɨɤɚ ɜɨɥɨɫɢɫɬɚɹ, 
ɡɟɥɟɧɱɭɤ, ɤɨɩɵɬɟɧɶ, ɥɸɬɢɤ ɤɨɲɭɛɫɤɢɣ, ɩɪɢɦɭɥɚ, ɛɭɞɪɚ, ɦɟɞɭɧɢɰɚ, ɩɪɨɥɢɫɬɧɢɤ, 
ɜɟɬɪɟɧɢɰɚ. 

ȼ ɮɚɭɧɟ ɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɩɪɟɨɛɥɚɞɚɸɳɟɣ ɜɢɞɨɜɨɣ ɝɪɭɩɩɨɣ ɹɜɥɹɸɬɫɹ 
ɧɚɫɟɤɨɦɵɟ: ɪɵɠɢɣ ɥɟɫɧɨɣ ɦɭɪɚɜɟɣ, ɛɚɛɨɱɤɚ ɤɚɩɭɫɬɧɚɹ ɛɟɥɹɧɤɚ, ɦɚɣɫɤɢɣ ɠɭɤ, 
ɤɨɦɧɚɬɧɚɹ ɦɭɯɚ. ɋɭɳɟɫɬɜɟɧɧɭɸ ɱɚɫɬɶ ɜɫɟɯ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɫɨɫɬɚɜɥɹɸɬ ɪɵɠɢɟ 
ɦɵɲɢ-ɩɨɥɟɜɤɢ. ȼ ɥɟɫɚɯ ɜɨɞɹɬɫɹ ɛɟɥɤɢ, ɥɢɫɢɰɵ, ɥɨɫɢ, ɤɚɛɚɧɵ, ɜ ɥɟɫɧɵɯ ɡɚɜɨɞɹɯ 
– ɛɨɛɪɵ, ɨɧɞɚɬɪɵ. ɋɪɟɞɢ ɡɟɦɧɨɜɨɞɧɵɯ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɬɪɚɜɹɧɚɹ 
ɥɹɝɭɲɤɚ. «Ⱦɨɤɬɨɪɨɦ ɥɟɫɚ» ɷɤɨɥɨɝɢ ɧɚɡɵɜɚɸɬ ɞɹɬɥɚ, ɨɛɢɬɚɸɳɟɝɨ ɜ ɤɥɢɧɫɤɢɯ 
ɥɟɫɚɯ. ɋɪɟɞɢ ɠɢɜɨɬɧɵɯ-ɫɩɭɬɧɢɤɨɜ - ɫɢɡɵɟ ɝɨɥɭɛɢ, ɞɨɦɨɜɵɟ ɢ ɩɨɥɟɜɵɟ ɜɨɪɨɛɶɢ, 
ɫɟɪɵɟ ɜɨɪɨɧɵ ɢ ɝɚɥɤɢ. 

ɂɯɬɢɨɮɚɭɧɚ ɪɟɤɢ Ƚɢɥɸɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɤɭɧɟɦ, ɳɭɤɨɣ, ɤɚɪɚɫɟɦ, ɩɥɨɬɜɨɣ. 
ȼ ɫɬɜɨɪɟ Ƚɪɚɦɫɤɨɣ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɸɬ ɩɭɬɢ ɦɢɝɪɚɰɢɢ ɰɟɧɧɵɯ ɜɢɞɨɜ ɪɵɛ. ɇɚ ɪɟɤɟ 
Ƚɢɥɸɣ ɨɪɝɚɧɢɡɨɜɚɧ ɥɸɛɢɬɟɥɶɫɤɢɣ ɥɨɜ ɪɵɛɵ: ɫɨɦɨɜ ɢ ɫɚɡɚɧɨɜ. ȼɥɢɹɧɢɟ 
Ƚɪɚɦɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 



89 
 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɧɚɪɭɲɚɟɬɫɹ 
ɟɫɬɟɫɬɜɟɧɧɵɣ ɥɚɧɞɲɚɮɬ. ȼ ɫɜɹɡɢ ɫ ɩɪɨɤɥɚɞɤɨɣ ɞɨɪɨɝ, ɩɨɫɬɪɨɣɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɚɡɵ ɢ ɩɨɫɟɥɤɚ ɪɟɡɤɨ ɜɨɡɪɚɫɬɟɬ ɭɪɨɜɟɧɶ ɲɭɦɚ. ȼɨɞɚ, 
ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɟɤɭ ɫ 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɦɟɫɹɦɢ. Ɉɧɚ ɡɚɝɪɹɡɧɹɟɬɫɹ ɬɚɤɠɟ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɦɢ 
ɫɬɨɤɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɨɫɟɥɤɚ. ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɱɢɧɚɟɬɫɹ ɩɨɞɴɟɦ 
ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢɡɦɟɧɹɟɬɫɹ 
ɪɚɫɯɨɞ ɜɨɞɵ ɢ ɟɟ ɭɪɨɜɟɧɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɡɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɥɧɚɹ ɥɟɫɨɨɱɢɫɬɤɚ ɢ ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɟɝɨ ɡɚɬɨɩɥɟɧɢɹ. Ʌɟɫɨɨɱɢɫɬɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɵɦ ɯɨɡɹɣɫɬɜɟɧɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɪɟɜɟɫɢɧɵ. ɉɨɞ ɡɚɬɨɩɥɟɧɢɟ ɦɨɝɭɬ 
ɛɵɬɶ ɨɫɬɚɜɥɟɧɵ ɬɨɥɶɤɨ ɨɬɞɟɥɶɧɵɟ ɞɪɟɜɨɫɬɨɣ ɧɢɠɟ ɭɪɨɜɧɹ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɫ ɭɱɟɬɨɦ ɜɵɫɨɬɵ ɞɟɪɟɜɚ), ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ 
ɦɟɫɬɚɯ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɨ ɩɪɨɝɧɨɡɧɵɦ ɩɪɨɪɚɛɨɬɤɚɦ ɷɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɩɨɜɥɢɹɟɬ 
ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ 
ɭɦɟɧɶɲɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɩɭɬɟɦ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ ɜ: 
ɋɉ ɨɬ 01.07.1985 № 3907-85  (ɫɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ) ɢ ɜɤɥɸɱɚɸɬ:.  

1.Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ: 
1.1. Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 

ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

1.2. Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

1.3. Ɉɬɜɟɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ, ɞɪɟɧɚɠɧɵɯ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɫɨɛɥɸɞɟɧɢɟɦ "ɉɪɚɜɢɥ". 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ -
ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ 
ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

3. ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ. 
4. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɟ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
5. Ɇɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ: 
5.1. Ɂɚɤɪɵɬɢɟ ɜɫɟɯ ɤɥɚɞɛɢɳ ɢ ɞɪɭɝɢɯ ɦɟɫɬɚ ɡɚɯɨɪɨɧɟɧɢɣ, ɩɨɩɚɞɚɸɳɢɯ ɜ 

ɡɨɧɭ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ. 

5.2. ɉɟɪɟɧɨɫ ɜɫɟɯ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɟɞɟɥɚɯ 
ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɜ ɡɨɧɟ ɫɪɚɛɨɬɤɢ ɩɥɸɫ 2 ɦ ɧɢɠɟ ɢ ɜ ɡɨɧɟ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹ 
ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɤɨɬɨɪɨɣ ɩɥɚɧɢɪɭɸɬɫɹ ɡɚɳɢɬɧɵɟ 
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ɥɟɫɨɧɚɫɚɠɞɟɧɢɹ ɢ ɥɟɫɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
ɩɨɡɜɨɥɢɬ ɨɝɪɚɧɢɱɢɬɶ ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫ 
ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɫɬɨɤɨɦ. ɋɨɝɥɚɫɧɨ ɫɬɚɬɶɢ 65 ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɲɢɪɢɧɚ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɪɟɤɢ ɋɟɫɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 200 ɦ.  

ȼ ɩɪɟɞɟɥɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɢɛɪɟɠɧɵɟ ɡɚɳɢɬɧɵɟ 
ɩɨɥɨɫɵ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɤɨɬɨɪɵɯ ɜɜɨɞɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɟɠɢɦɚ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɢ ɝɪɚɧɢɰ 
ɩɪɢɛɪɟɠɧɵɯ ɡɚɳɢɬɧɵɯ ɩɨɥɨɫ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ: 

1.Ɂɚɤɪɟɩɥɟɧɢɟ ɧɚ ɦɟɫɬɧɨɫɬɢ ɝɪɚɧɢɰ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɢ ɝɪɚɧɢɰ 
ɩɪɢɛɪɟɠɧɵɯ ɡɚɳɢɬɧɵɯ ɩɨɥɨɫ ɫɩɟɰɢɚɥɶɧɵɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɡɧɚɤɚɦɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɟɦɟɥɶɧɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ; 

2.ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɚɜɢɚɰɢɨɧɧɨ-ɯɢɦɢɱɟɫɤɢɯ ɪɚɛɨɬ; ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɞɥɹ ɭɞɨɛɪɟɧɢɹ ɩɨɱɜ; ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɹɞɨɯɢɦɢɤɚɬɨɜ, 
ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ. ɀɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɮɟɪɦ, ɦɟɫɬ 
ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢ ɡɚɯɨɪɨɧɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɛɵɬɨɜɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɬɯɨɞɨɜ, ɤɥɚɞɛɢɳ ɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɧɚɤɨɩɢɬɟɥɟɣ 
ɫɬɨɱɧɵɯ ɜɨɞ;  

3.ȼɵɧɨɫ ɫɬɪɨɟɧɢɣ, ɞɚɱɧɵɯ ɢ ɫɚɞɨɜɨ-ɨɝɨɪɨɞɧɵɯ ɭɱɚɫɬɤɨɜ  ɢ ɬ.ɞ. ɢɡ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɢɛɪɟɠɧɵɯ ɩɨɥɨɫ; 

4.Ɋɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɡɚ 
ɩɪɟɞɟɥɚɦɢ ɝɪɚɧɢɰ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 

5.ȼ ɩɪɟɞɟɥɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɢ ɩɪɢɛɪɟɠɧɵɯ ɡɚɳɢɬɧɵɯ ɩɨɥɨɫ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ ɫ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ 
ɨɬɜɨɞɨɜ ɥɢɜɧɟɜɵɯ ɜɨɞ; 

6.ȼ ɝɪɚɧɢɰɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɞɨɩɭɫɤɚɸɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ 
ɫɨɨɪɭɠɟɧɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɨɯɪɚɧɭ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɡɚɫɨɪɟɧɢɹ ɢ ɢɫɬɨɳɟɧɢɹ ɜɨɞ; 

7.ɂɫɩɨɥɶɡɨɜɚɧɢɟ, ɨɯɪɚɧɚ, ɡɚɳɢɬɚ, ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɥɟɫɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ 
ɜ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧɚɯ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɥɟɫɧɵɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

Ɉɞɧɚɤɨ ɫɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɧɟ ɨɡɧɚɱɚɟɬ ɡɚɩɪɟɬɚ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɯ ɢ ɛɥɚɝɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɛɟɪɟɝɚɦ 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɚɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɪɚɰɢɨɧɚɥɶɧɨ ɜɵɛɢɪɚɬɶ 
ɤɚɪɶɟɪɵ, ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɛɚɡɵ, ɞɨɪɨɝ ɢ ɬ. ɩ. Ʉ ɦɨɦɟɧɬɭ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɧɚɪɭɲɟɧɧɵɯ 
ɡɟɦɟɥɶ ɢ ɨɡɟɥɟɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ. ɉɨ ɜɨɞɨɯɪɚɧɢɥɢɳɭ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɦ ɦɟɪɨɩɪɢɹɬɢɟɦ ɫɱɢɬɚɟɬɫɹ ɢɧɠɟɧɟɪɧɚɹ ɡɚɳɢɬɚ.  

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɛɟɪɟɝɨɜ ɢɯ ɭɤɪɟɩɥɹɸɬ. 
ɉɪɟɞɩɪɢɹɬɢɹ, ɠɟɥɟɡɧɵɟ ɞɨɪɨɝɢ, ɠɢɥɵɟ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɩɨɫɬɪɨɣɤɢ, 
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ɩɚɦɹɬɧɢɤɢ ɫɬɚɪɢɧɵ ɜɵɧɨɫɹɬɫɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. ɇɨ ɧɚ ɩɟɪɜɨɦ ɦɟɫɬɟ ɫɬɨɢɬ 
ɜɨɩɪɨɫ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɫɟɥɹɬɶ ɥɸɞɟɣ ɢɡ ɡɨɧ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, 
ɛɟɪɟɝɨɩɟɪɟɪɚɛɨɬɤɢ, ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢɥɢ ɞɪɭɝɢɯ ɭɫɥɨɜɢɣ, 
ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɸɳɢɯɫɹ ɧɚ ɡɞɨɪɨɜɶɟ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɡɦɨɠɧɵ ɢɡɦɟɧɟɧɢɹ ɭɫɥɨɜɢɣ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ 
ɢɡɦɟɧɟɧɢɣ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ.  

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɧɨɫɬɨɪɨɧɧɟɟ ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɨɡɞɚɧɢɟ ɤɨɬɨɪɨɝɨ ɜɫɟɝɞɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɪɹɞ ɢɡɦɟɧɟɧɢɣ ɜ 
ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɨɛɴɟɤɬɚɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɡɚɬɪɚɝɢɜɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ.  

Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɩɨɥɨɠɟɧɢɹ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɯɪɚɧɟ ɩɪɢɪɨɞɧɨɣ 
ɫɪɟɞɵ ɩɪɢ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ:  
1.ɩɨ ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɢɪɨɞɧɨɣ; 
2.ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɧɢɠɧɢɯ ɛɶɟɮɨɜ ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ 

ɬɟɪɪɢɬɨɪɢɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɬɭɪɢɡɦɚ; 
3.ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɤɪɟɚɰɢɢ, ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɡɟɦɟɥɶ ɢ ɜɨɜɥɟɱɟɧɢɹ ɢɯ ɜ 

ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɧɟ ɩɪɨɬɢɜɨɪɟɱɚɳɭɸ ɨɩɪɚɜɞɚɧɧɨɦɭ 
ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɸ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 
ɭɳɟɪɛɨɦ ɩɪɢɪɨɞɟ. ȼ ɰɟɥɹɯ ɤɨɧɬɪɨɥɹ ɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɡɚɝɪɹɡɧɟɧɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɧɚɛɥɸɞɟɧɢɹ 
ɡɚ: 

1.ɉɪɨɬɟɱɤɚɦɢ ɢ ɭɬɟɱɤɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɫɟɥ; 
2.Ʉɚɱɟɫɬɜɨɦ ɫɛɪɚɫɵɜɚɟɦɨɣ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ; 
3.Ʉɚɱɟɫɬɜɨɦ ɫɛɪɚɫɵɜɚɟɦɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
4.ɋɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɪɢ ɧɚɤɨɩɥɟɧɢɢ ɨɬɯɨɞɨɜ: ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 

ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ (ɬɭɪɛɢɧɧɵɯ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ), ɥɨɦɨɦ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ, 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɢ ɞɪ.; 

5.ɍɬɟɱɤɚɦɢ ɷɥɟɝɚɡɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɟ. 
ɇɚɛɥɸɞɟɧɢɹ, ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɹ ɜɟɥɢɱɢɧ ɡɚɝɪɹɡɧɟɧɢɣ ɨɬ 

ɞɨɩɭɫɬɢɦɵɯ:  
1.ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ;  
2.ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɟ; 
3.ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ, ɜɤɥɸɱɚɹ ɢɯɬɢɨɥɨɝɢɱɟɫɤɢɟ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɧɢɦɚɸɬɫɹ ɪɟɲɟɧɢɹ ɨ ɧɟɨɛɯɨɞɢɦɵɯ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɹɯ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ: 
1.Ʌɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɡɚɦɟɧ ɡɚɬɨɩɥɟɧɧɵɯ ɥɟɫɧɵɯ ɩɥɨɳɚɞɟɣ; ɜɵɧɨɫ ɢɡ 

ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɪɟɞɤɢɯ, ɪɟɥɢɤɬɨɜɵɯ ɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ; 
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2.ɉɥɚɧɬɚɰɢɨɧɧɨɟ ɜɵɪɚɳɢɜɚɧɢɟ ɰɟɧɧɵɯ ɩɨɪɨɞ; 
3.ɋɩɟɰɢɚɥɶɧɵɣ ɪɟɠɢɦ ɩɪɨɩɭɫɤɨɜ, ɢɫɤɥɸɱɚɸɳɢɣ ɢɫɫɭɲɟɧɢɟ ɜ ɧɢɠɧɟɦ 

ɛɶɟɮɟ; ɫɨɡɞɚɧɢɟ ɡɜɟɪɨɮɟɪɦ ɢ ɡɜɟɪɨɩɢɬɨɦɧɢɤɨɜ; ɨɪɝɚɧɢɡɚɰɢɹ ɨɯɪɚɧɹɟɦɵɯ ɢ 
ɡɚɩɨɜɟɞɧɵɯ ɬɟɪɪɢɬɨɪɢɣ; ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɪɵɛɨɡɚɳɢɬɧɵɯ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɯ ɢ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɟɪɟɫɟɥɟɧɢɸ ɥɸɞɟɣ ɫ ɨɛɠɢɬɵɯ ɦɟɫɬ ɨɞɧɢ ɢɡ ɧɚɢɛɨɥɟɟ 
ɫɥɨɠɧɵɯ ɜ ɫɨɰɢɚɥɶɧɨɦ ɨɬɧɨɲɟɧɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɩɟɪɟɫɟɥɹɟɦɵɯ ɥɸɞɟɣ ɡɚ ɫɱɟɬ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɞɩɨɪɧɵɯ ɨɬɦɟɬɨɤ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɢɥɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 

Ⱦɥɹ ɩɟɪɟɫɟɥɹɟɦɨɝɨ ɧɚɫɟɥɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɛɥɚɝɨɭɫɬɪɨɟɧɧɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɨɫɧɚɳɟɧɧɵɯ ɫɨɜɪɟɦɟɧɧɵɦɢ 
ɢɧɠɟɧɟɪɧɵɦɢ ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɛɨɪɨɦ ɫɨɰɢɚɥɶɧɨ-ɤɭɥɶɬɭɪɧɨ-
ɛɵɬɨɜɵɯ ɨɛɴɟɤɬɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɪɨɟɤɬɚɯ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɤɨɧɚɦɢ ɜɵɞɟɥɹɸɬɫɹ ɫɪɟɞɫɬɜɚ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɫɧɨɫɢɦɵɯ 
ɫɬɪɨɟɧɢɣ, ɩɪɟɞɦɟɬɨɜ ɧɟɞɜɢɠɢɦɨɫɬɢ, ɫɚɞɨɜɵɯ ɧɚɫɚɠɞɟɧɢɣ ɢ ɬ. ɩ. 

 Ɇɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɧɹɬɢɟ ɫɨɰɢɚɥɶɧɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ, 
ɭɦɟɧɶɲɟɧɢɟ ɜɨɡɦɨɠɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɨɰɢɚɥɶɧɭɸ ɫɮɟɪɭ, ɚ 
ɬɚɤɠɟ ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɩɪɨɠɢɜɚɧɢɹ ɦɟɫɬɧɨɝɨ ɧɚɫɟɥɟɧɢɹ, ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ: 

1.Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ: ɩɪɨɜɟɞɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɚɞɪɨɜɨɣ ɩɨɥɢɬɢɤɢ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɨɥɥɟɤɬɢɜɚ ɫɬɪɨɢɬɟɥɟɣ, 

2.Ɉɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɭɱɟɬɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɦɧɟɧɢɹ, ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 
ɩɨ ɩɟɪɟɫɟɥɟɧɢɸ ɩɨ ɸɪɢɞɢɱɟɫɤɢɦ ɞɨɝɨɜɨɪɚɦ ɡɚɤɚɡɱɢɤɚ ɫ ɤɚɠɞɨɣ ɫɟɦɶɟɣ; 
ɫɜɹɡɚɧɧɵɟ ɫ ɤɚɩɢɬɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ: ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɦɟɞɢɰɢɧɫɤɨɟ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɦɟɫɬɧɵɯ ɠɢɬɟɥɟɣ ɧɟ ɬɨɥɶɤɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ, ɧɨ ɢ 
ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨ ɫɨɝɥɚɫɨɜɚɧɧɨɦɭ ɫ ɦɟɫɬɧɵɦɢ 
ɜɥɚɫɬɹɦɢ ɫɩɢɫɤɭ ɨɛɴɟɤɬɨɜ ɠɢɥɢɳɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɫɨɰɤɭɥɶɬɛɵɬɚ, ɤɨɦɦɭɧɢɤɚɰɢɣ, 
ɞɨɦɨɜ ɨɬɞɵɯɚ, ɩɨɞɫɨɛɧɵɯ ɯɨɡɹɣɫɬɜ ɢ ɞɪ., 

3.Ⱥɪɯɟɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɫɤɨɩɤɢ, ɜɵɧɨɫ ɩɚɦɹɬɧɢɤɨɜ 
ɤɭɥɶɬɭɪɵ ɢ ɢɫɬɨɪɢɢ ɢɡ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ: ɨɬɱɢɫɥɟɧɢɟ ɱɚɫɬɢ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɦɟɫɬɧɵɣ ɛɸɞɠɟɬ, 

4.ɍɦɟɧɶɲɟɧɢɟ ɩɥɚɬɵ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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7 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 
 

7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ 
 

Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɬɚɤ ɤɚɤ ɨɧɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɧɚɤɨɩɥɟɧɚ ɢ ɟɺ ɪɟɚɥɢɡɚɰɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɦɝɧɨɜɟɧɧɨ, ɩɨ ɦɟɪɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɪɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɬɚɤɢɟ 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɤɚɤ: «Ɋɵɧɨɤ ɪɟɝɭɥɢɪɭɟɦɵɯ ɞɨɝɨɜɨɪɨɜ», «Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ 
ɜɩɟɪɟɞ» ɢ «Ȼɚɥɚɧɫɢɪɭɸɳɢɣ ɪɵɧɨɤ».  Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 
ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.1. 

 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2021 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 192 192 192 192 192 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 7200 7200 7200 7200 7200 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 1339200 1339200 1339200 1339200 1339200 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 2 2 2 2 2 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ∙ɱ 26784 26784 26784 26784 26784 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 1312416 1312416 1312416 1312416 1312416 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

Ɋɭɛ./ Ɇȼɬ∙ɱ 1042 1077 1110 1143 1175 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 113,96 117,79 121,40 125,01 128,51 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ. 5,60 17,38 17,97 18,52 19,10 
 
ȼɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 2017-2042. 
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7.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

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 ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 300 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 72 
ɦɟɫɹɰɟɜ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2017 ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 

 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 
 

255,2 47,47 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 50,96 

ɂɬɨɝɨ 
 98,43 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɫɬɨɢɦɨɫɬɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

  
Ɍɚɛɥɢɰɚ 7.3 - ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ,% 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 

Ɉɬ 16 ɞɨ 25 0,14 

ɋɜɵɲɟ 25 ɥɟɬ 0,2 
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Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɧɨɪɦɚɬɢɜɚɦ ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
2017 – 2042 ɝɨɞɚ. Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 25,18 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 

0.001097 
ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 1,76 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 

0.000318 
ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,51 

ɂɬɨɝɨ 
 

27,45 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Ƚɢɥɸɣ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ*ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2021 ɝ. ɩɨ 2025 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.5. 
 
Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. 
ɪɭɛ. 

35,48 37,12 37,12 37,12 37,12 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ. 12,91 13,72 13,36 13,00 12,65 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. 
ɪɭɛ. 

98,43 98,43 98,43 98,43 98,43 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ. 
ɪɭɛ. 

9,68 15,43 15,03 14,63 14,23 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ. 

27,45 27,45 27,45 27,45 27,45 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 7,23 7,71 7,71 7,71 7,71 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 191,19 199,87 199,11 198,35 197,60 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
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Ɋɢɫɭɧɨɤ 7.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

7.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
- ɇȾɋ - 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ  ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ ɱ - 4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 7.1.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6. 
 

Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 201,66 267,43 277,24 287,19 296,35 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 246,92 271,55 279,88 288,69 296,79 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 

23,42 23,42 23,42 23,42 23,42 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 25,20 32,50 29,72 28,91 28,11 

  

19% 

6% 
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4% 

ʤ̥о̬т̶̛̛̌̚о̦̦ые отч̛̭ле̛̦́ 

ˀ̵̭̌оды ̦̌ ̭т̵̬̌о̛̦̏̌е 

Эк̭плу̌т̶̛̌о̦̦ые ̌̚т̬̌ты 

ˀ̵̭̌оды ̦̌ ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̦̦ы̵ ̴о̦до̏ 

ˀ̵̭̌оды ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥п̛̦̜̌ 

ʻ̌ло̐ ̦̌ ̏оду 
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7.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 

ɉɪɢɛɵɥɶ – ɷɬɨ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɞɨɯɨɞɚɦɢ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɛɵɬ ɷɬɢɯ ɬɨɜɚɪɨɜ 
ɢ ɭɫɥɭɝ. əɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɮɢɧɚɧɫɨɜɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ». ȼ ɨɬɱɟɬɟ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ. 

Ɏɨɪɦɚ ɢ ɨɬɪɚɠɟɧɢɹ ɨɫɧɨɜɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ƚɪɚɦɫɤɨɣ 
Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨɛ ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤɚɯ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.6. 
 

Ɍɚɛɥɢɰɚ 7.6 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɫɭɦɦɚ ɩɪɢɛɵɥɢ, ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020  2021 2022 2023 2024 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1463,42 1512,74 1558,74 1607,94 1652,54 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 191,19 199,87 199,11 198,35 197,60 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 

1272,23 1312,87 1359,63 1409,59 1454,94 

EBIT (ɉɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 

1272,23 1312,87 1359,63 1409,59 1454,94 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ.  

254,45 262,57 271,93 281,92 290,99 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 

1017,78 1050,30 1087,70 1127,67 1163,96 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ Ɍ,%  

20,00 20,00 20,00 20,00 20,00 

 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.2 
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Ɋɢɫɭɧɨɤ 7.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ.  

 
7.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9) 

 
7.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ 

 

Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113. 

ɛ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ƚɪɚɦɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ƚɢɥɸɣ ɦɨɳɧɨɫɬɶɸ 
192 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ. 
- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 
ɪɵɧɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

ɉɪɨɝɧɨɡɧɵɟ ɬɚɪɢɮɵ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɣ ɢ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
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ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ƚɪɚɦɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  Ƚɗɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ 
ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

 
7.3.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɪɚɦɫɤɨɣ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ƚɢɥɸɣ ɦɨɳɧɨɫɬɶɸ 192 Ɇȼɬ. 

ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɤɪɟɞɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɫɨɛɫɬɜɟɧɧɵɟ 
ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɪɚɦɫɤɨɣ Ƚɗɋ. 

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.7. 

 
Ɍɚɛɥɢɰɚ 7.7 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, 
ɝɨɞ 

6 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 5660,4 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,55 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,16 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 97138,7 

 
7.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ: 
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- ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 

 
Ɍɚɛɥɢɰɚ 7.8 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2020 2021 2022 2023 2024 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 73,14 504,57 602,76 618,12 636,07 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 62,75 479,23 570,12 588,26 607,02 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 10,26 25,20 32,50 29,72 28,91 

  
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
7.4 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 

 

 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɭɱɟɫɬɶ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɪɚɡɥɢɱɧɵɯ 
ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɩɪɢɬɨɤɚ ɞɟɧɟɠɧɵɯ 
ɫɪɟɞɫɬɜ, ɭɪɨɜɧɹ ɪɟɢɧɜɟɫɬɢɰɢɣ (ɫɪɟɞɫɬɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɜɢɞɟ ɞɨɯɨɞɨɜ ɩɨ 
ɢɧɜɟɫɬɢɰɢɹɦ ɢ ɜɧɨɜɶ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɬɟɯ ɠɟ ɨɛɴɟɤɬɨɜ) 
 ɐɟɥɹɦɢ ɩɪɨɜɟɞɟɧɢɹ ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ 
ɢɡɦɟɧɟɧɢɹ ɤɚɠɞɨɝɨ (ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɪɚɡɭ) ɢɡ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɢɯɭɞɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ ɜ ɩɪɨɟɤɬɟ. 

ɋɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɟɤɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɦɨɠɧɵɦ ɢɡɦɟɧɟɧɢɹɦ 
ɭɫɥɨɜɢɣ ɪɟɚɥɢɡɚɰɢɢ ɨɛɵɱɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɤɚɡɚɬɟɥɹɦɢ ɝɪɚɧɢɰ 
ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ (ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ), ɰɟɧ 
ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ, ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ, 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɢ ɨɛɴɟɦ ɫɛɵɬɚ, ɢɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ.   

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɞɢɧɚɦɢɤɢ 
ɢɡɦɟɧɟɧɢɹ PI. 
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Ɋɢɫɭɧɨɤ 7.3 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ 
ɢɧɜɟɫɬɢɰɢɣ 

ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ NPV. 
 

 

Ɋɢɫɭɧɨɤ 7.4 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV 
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Ɋɢɫɭɧɨɤ 7.5 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ 
ɫɛɵɬɚ 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV 
 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
- ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ 
- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
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8 Ʉɨɧɬɪɨɥɶ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ 

 
ɇɚ ɫɨɨɪɭɠɟɧɢɹɯ I, II  ɢ III ɤɥɚɫɫɨɜ ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ 

ɧɚɛɥɸɞɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ. ȼ ɱɚɫɬɧɨɫɬɢ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ, 
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨɪɵɯ ɨɰɟɧɢɜɚɸɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɨɜ 
ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ, ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɱɟɪɟɡ ɧɚɩɨɪɧɵɣ ɮɪɨɧɬ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɟ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɫɤɪɵɬɢɟɦ ɲɜɨɜ ɢ ɬɪɟɳɢɧ [18]. 

ɉɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ 
ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɢ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɨ ɫ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɩɪɨɱɧɨɫɬɶɸ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɹɜɥɹɟɬɫɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ 
ɩɨɤɚɡɚɬɟɥɟɦ, ɬɨ ɟɫɬɶ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɨɰɟɧɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɹɧɢɹ ȽɌɋ, ɤ ɢɡɦɟɪɟɧɢɸ ɟɝɨ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ, ɝɥɚɜɧɵɟ ɢɡ ɤɨɬɨɪɵɯ – ɬɨɱɧɨɫɬɶ ɢ «ɱɭɬɤɨɫɬɶ». ɉɨɞ «ɱɭɬɤɨɫɬɶɸ» 
ɩɨɧɢɦɚɟɬɫɹ ɨɳɭɬɢɦɵɣ ɫɟɡɨɧɧɵɣ ɪɚɡɦɚɯ ɩɨɤɚɡɚɬɟɥɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɍȼȻ ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ. 

 
8.1 ɋɪɟɞɫɬɜɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ 

ɩɪɢɧɰɢɩɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɥɸɛɵɟ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɞɨɫɬɚɬɨɱɧɭɸ ɬɨɱɧɨɫɬɶ ɢ ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɢ ɨɬɜɟɱɚɸɳɢɟ ɨɠɢɞɚɟɦɨɦɭ 
ɞɢɚɩɚɡɨɧɭ ɢɡɦɟɧɟɧɢɣ ɢɡɦɟɪɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɩɶɟɡɨɦɟɬɪɨɜ, ɚ ɞɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ (ɧɟɫɤɨɥɶɤɨ ɥɟɬ) 
ɩɪɢɦɟɧɹɸɬɫɹ ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɵ. Ɍɚɤ ɤɚɤ ɫɪɨɤ ɪɚɛɨɬɵ ɫɬɪɭɧɧɵɯ 
ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɟɥɢɤ (15-20 ɥɟɬ) [22], ɚ ɡɚɦɟɧɚ 
ɧɟɜɨɡɦɨɠɧɚ, ɬɨ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɩɶɟɡɨɦɟɬɪɵ.  

Ɉɫɧɨɜɧɵɦɢ ɱɚɫɬɹɦɢ ɩɶɟɡɨɦɟɬɪɚ ɹɜɥɹɸɬɫɹ: 
- ɜɨɞɨɩɪɢɟɦɧɢɤ; 
- ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɬɪɭɛɚ; 
- ɨɝɨɥɨɜɨɤ ɩɶɟɡɨɦɟɬɪɚ, ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɞɥɹ ɢɡɦɟɪɟɧɢɣ.  

ȼɨɞɨɩɪɢɟɦɧɢɤ ɩɶɟɡɨɦɟɬɪɚ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɧɢɠɧɸɸ ɱɚɫɬɶ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɣ ɫɤɜɚɠɢɧɵ, ɞɥɢɧɨɣ 2-3 ɦ, ɧɟɨɛɨɪɭɞɨɜɚɧɧɭɸ 
ɬɪɭɛɚɦɢ ɢ ɢɡɨɥɢɪɨɜɚɧɧɭɸ ɨɬ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɫɤɜɚɠɢɧɵ. ȼ ɜɵɲɟɥɟɠɚɳɭɸ 
ɱɚɫɬɶ ɫɤɜɚɠɢɧɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɬɪɭɛɚ, ɡɚɬɪɭɛɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɤɨɬɨɪɨɣ ɰɟɦɟɧɬɢɪɭɟɬɫɹ ɢɥɢ ɢɡɨɥɢɪɭɟɬɫɹ ɨɬ ɜɨɞɨɩɪɢɟɦɧɢɤɚ 
ɬɚɦɩɨɧɨɦ (ɭɫɬɚɧɨɜɤɨɣ ɧɚ ɧɢɠɧɟɟ ɡɜɟɧɨ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɣ ɬɪɭɛɵ ɪɟɡɢɧɨɜɵɯ 
ɤɨɥɟɰ). 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɣ ɫɤɜɚɠɢɧɵ ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɧɚɡɧɚɱɟɧɢɟɦ ɩɶɟɡɨɦɟɬɪɚ ɢ ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. 
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ɉɨ ɩɨɥɨɠɟɧɢɸ ɭɫɬɶɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɩɶɟɡɨɦɟɬɪɵ 
ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɧɚɩɨɪɧɵɟ ɢ ɛɟɡɧɚɩɨɪɧɵɟ. 

Ɉɝɨɥɨɜɤɢ ɩɶɟɡɨɦɟɬɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɦɚɧɨɦɟɬɪɚɦɢ ɢ 
ɬɪɟɯɯɨɞɨɜɵɦɢ ɤɪɚɧɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɨɩɪɟɞɟɥɢɬɶ ɞɟɛɢɬ ɩɶɟɡɨɦɟɬɪɚ, ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɛɪɚɫɵɜɚɬɶ ɫɤɨɩɢɜɲɢɣɫɹ ɜ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɣ ɬɪɭɛɟ ɜɨɡɞɭɯ ɢ 
ɝɚɡ. 

Ɉɝɨɥɨɜɤɢ ɩɶɟɡɨɦɟɬɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɞɟɧɵ ɜ ɦɟɫɬɚ, ɭɞɨɛɧɵɟ ɞɥɹ 
ɢɡɦɟɪɟɧɢɣ. 

 
8.1.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɶɟɡɨɦɟɬɪɚɦ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɩɨɤɚɡɚɧɢɣ ɩɶɟɡɨɦɟɬɪɨɜ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ 

ɩɪɨɜɟɪɤɭ ɢɯ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 2 ɝɨɞɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ  
ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɤɚɡɚɧɢɣ (ɢɡɦɟɧɟɧɢɣ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɱɟɜɢɞɧɵɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɩɶɟɡɨɦɟɬɪɚ, ɫɨɦɧɟɧɢɣ ɜ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ). 

ɉɪɢ ɩɪɨɜɟɪɤɟ ɫɨɫɬɨɹɧɢɹ ɩɶɟɡɨɦɟɬɪɚ ɩɪɨɜɨɞɹɬɫɹ ɢɡɦɟɪɟɧɢɹ ɝɥɭɛɢɧɵ ɢ 
ɨɩɵɬɧɚɹ ɨɬɤɚɱɤɚ. ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɪɢ ɡɚɢɥɟɧɢɢ ɮɢɥɶɬɪɚ ɩɶɟɡɨɦɟɬɪɚ 
ɢɥɢ ɩɪɢ ɨɱɟɧɶ ɧɢɡɤɢɯ ɬɟɦɩɚɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɭɪɨɜɧɹ (ɬ.ɟ. ɩɪɢ ɬɟɦɩɚɯ 
ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ ɬɟɯ, ɤɨɬɨɪɵɟ ɫɥɟɞɭɟɬ ɨɠɢɞɚɬɶ ɩɪɢ ɡɚɞɚɧɧɨɦ ɩɨ ɩɪɨɟɤɬɭ 
ɡɧɚɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɝɪɭɧɬɚ) ɩɪɨɜɨɞɢɬɫɹ ɱɢɫɬɤɚ ɩɶɟɡɨɦɟɬɪɚ. 
ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɟɪɟɧɨɫɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɩɪɚɜɢɥɚɦɢ ɩɪɨɜɟɪɤɢ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

Ʉɪɢɬɟɪɢɟɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɶɟɡɨɦɟɬɪɨɜ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ 
ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ɢɡ ɨɩɵɬɚ ɜɪɟɦɟɧɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ 
ɩɶɟɡɨɦɟɬɪɟ ɫ ɧɟɤɨɬɨɪɵɦ ɡɚɞɚɧɧɵɦ ɜɪɟɦɟɧɟɦ, ɤɨɬɨɪɨɟ ɨɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ. ɉɶɟɡɨɦɟɬɪ ɫɱɢɬɚɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ, ɟɫɥɢ ɜɪɟɦɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɭɪɨɜɧɹ ɞɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɧɟ ɩɪɟɜɵɲɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨ (ɬ.ɟ. ɧɚ 
2 - 3 ɩɨɪɹɞɤɚ) ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɫɱɟɬɨɦ. 

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɛɟɡɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɩɪɟɞɟɥɹɬɶ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

ɚ) ɢɡɦɟɪɢɬɶ ɭɪɨɜɟɧɶ ɜ ɩɶɟɡɨɦɟɬɪɟ;  
ɛ) ɜ ɩɶɟɡɨɦɟɬɪ ɡɚɥɢɬɶ ɜɨɞɭ ɞɨ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ (ɢɥɢ ɨɬɤɚɱɚɬɶ ɜɨɞɭ ɢɡ 

ɩɶɟɡɨɦɟɬɪɚ);  
ɜ) ɩɟɪɢɨɞɢɱɟɫɤɢ, ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɢɡɦɟɪɹɬɶ 

ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɨ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ H. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɦɚɥɵɯ ɩɪɢɬɨɤɚɯ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɶɟɡɨɦɟɬɪɚ ɫɥɟɞɭɟɬ 
ɩɪɨɜɟɪɹɬɶ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɬ.ɟ. ɨɬɤɚɱɤɨɣ ɢ ɧɚɥɢɜɨɦ. Ɉɩɪɟɞɟɥɹɬɶ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɛɟɡɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɫɥɟɞɭɟɬ ɨɞɢɧ-ɞɜɚ ɪɚɡɚ ɜ ɝɨɞ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɦɟɪɚ ɝɥɭɛɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɶɟɡɨɦɟɬɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɢɫɬɤɚ ɬɪɭɛɵ ɩɶɟɡɨɦɟɬɪɚ. 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ 
ɫɬɚɥɶɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɤ ɤɨɬɨɪɨɣ ɩɪɢɜɚɪɟɧ ɟɪɲ ɩɨ ɞɢɚɦɟɬɪɭ ɬɪɭɛɵ. Ⱦɥɹ ɨɱɢɫɬɤɢ 
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ɩɶɟɡɨɦɟɬɪɨɜ ɨɬ ɡɚɢɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɟɝɨ ɩɪɨɦɵɜɤɭ ɩɭɬɟɦ ɧɚɝɧɟɬɚɧɢɹ ɜɨɞɵ ɩɨ 
ɝɢɛɤɨɦɭ ɲɥɚɧɝɭ, ɨɩɭɳɟɧɧɨɦɭ ɜ ɬɪɭɛɭ ɩɶɟɡɨɦɟɬɪɚ ɞɨ ɭɩɨɪɚ. 

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ 
ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɪɨɤɨɦ ɢ ɯɨɞɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɩɨɪɚ ɩɨɫɥɟ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ 
ɧɚ 0,5 - 1,0 ɤȽ/ɫɦ2 ɫ ɩɨɦɨɳɶɸ ɬɪɟɯɯɨɞɨɜɨɝɨ ɤɪɚɧɚ.  

Ⱦɥɹ ɨɱɢɫɬɤɢ ɨɬ ɡɚɢɥɟɧɢɹ ɬɪɭɛ ɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɦɨɠɧɨ ɫɧɹɬɶ 
ɦɚɧɨɦɟɬɪɵ ɢ ɬɪɟɯɯɨɞɨɜɨɣ ɤɪɚɧ ɢ ɞɚɬɶ ɜɨɞɟ ɫɜɨɛɨɞɧɨ ɢɡɥɢɜɚɬɶɫɹ ɢɡ ɩɶɟɡɨɦɟɬɪɚ. 
ɇɟɪɟɞɤɨ ɩɪɨɱɢɫɬɤɚ ɡɚɫɨɪɟɧɧɵɯ ɢɥɢ ɡɚɢɥɟɧɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɨɤɚɡɵɜɚɟɬɫɹ 
ɧɟɜɨɡɦɨɠɧɨɣ, ɬɨɝɞɚ ɜɦɟɫɬɨ ɧɟɢɫɩɪɚɜɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɩɪɢɯɨɞɢɬɫɹ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɨɜɵɟ ɜ ɫɤɜɚɠɢɧɵ, ɩɪɨɛɭɪɟɧɧɵɟ ɪɹɞɨɦ ɫ ɜɵɲɟɞɲɢɦɢ ɢɡ ɫɬɪɨɹ 
ɩɶɟɡɨɦɟɬɪɚɦɢ. 

Ɉɛɳɟɟ ɫɨɫɬɨɹɧɢɟ ɄɂȺ ɞɨɥɠɧɨ ɨɬɦɟɱɚɬɶɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɢɡɭɚɥɶɧɵɯ 
ɨɫɦɨɬɪɨɜ ɫɨɨɪɭɠɟɧɢɹ, ɱɚɫɬɨɬɚ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɱɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɫ ɭɱɟɬɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɨɛɴɟɤɬɨɜ. 

ɇɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 3 ɝɨɞɚ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɧɢɜɟɥɢɪɨɜɚɧɢɟɦ ɦɟɬɤɢ 
ɨɝɨɥɨɜɤɨɜ ɛɟɡɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɢ ɨɬɦɟɬɤɢ ɲɬɭɰɟɪɨɜ ɦɚɧɨɦɟɬɪɨɜ ɭ 
ɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ. 

Ɉɝɨɥɨɜɤɢ ɩɶɟɡɨɦɟɬɪɨɜ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɬɨɩɥɟɧɵ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɨɛɟɫɩɟɱɢɬɶ ɨɬɜɨɞ ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɞɪɟɧɚɠɧɨɣ ɜɨɞɵ. 

ɋɨɟɞɢɧɟɧɢɹ ɬɪɭɛ, ɜɟɧɬɢɥɟɣ, ɤɪɚɧɨɜ, ɦɚɧɨɦɟɬɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ 
ɝɟɪɦɟɬɢɱɧɵɦɢ. 

ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɨɝɨɥɨɜɤɨɜ ɩɶɟɡɨɦɟɬɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɤɪɵɬɵ 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɦ ɫɨɫɬɚɜɨɦ, ɤɨɬɨɪɵɣ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ ɝɨɞ ɞɨɥɠɟɧ ɨɛɧɨɜɥɹɬɶɫɹ. 

 
8.2 ɋɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɩɶɟɡɨɦɟɬɪɨɜ ɜ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
 
Ɋɚɡɦɟɳɟɧɢɟ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɟɤ ɜ ɩɪɟɞɟɥɚɯ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɧɚ ɨɫɧɨɜɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱɟɬɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɫɟɬɤɚ ɮɢɥɶɬɪɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɩɟɪɟɫɟɱɟɧɢɟɦ 
ɷɤɜɢɩɨɬɟɧɰɢɚɥɢɣ ɢ ɥɢɧɢɣ ɬɨɤɚ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɫɟɬɶ, 
ɭɫɬɚɧɚɜɥɢɜɚɸɳɚɹ ɩɨɪɹɞɨɤ ɪɚɡɦɟɳɟɧɢɹ ɩɶɟɡɨɦɟɬɪɨɜ, ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɩɟɪɟɫɟɱɟɧɢɟɦ ɩɨɩɟɪɟɱɧɵɯ ɢ ɩɪɨɞɨɥɶɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɫɬɜɨɪɨɜ, ɩɟɪɜɵɟ ɢɡ 
ɤɨɬɨɪɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɥɢɧɢɢ ɬɨɤɚ, ɚ ɜɬɨɪɵɟ - 
ɧɚ ɷɤɜɢɩɨɬɟɧɰɢɚɥɢ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɩɟɪɟɱɧɵɯ ɫɬɜɨɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɪɚɡɞɟɥɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɜɞɨɥɶ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɨɬɞɟɥɶɧɵɟ ɬɢɩɨɜɵɟ 
ɭɱɚɫɬɤɢ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɨɛɳɧɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɢ 
ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
Ɋɚɡɦɟɳɟɧɢɟ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɟɤ ɜ ɩɪɟɞɟɥɚɯ ɩɨɩɟɪɟɱɧɨɝɨ ɫɬɜɨɪɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɷɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɬɚɤ, 
ɱɬɨɛɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɦɨɝɥɢ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ 
ɩɨɞɡɟɦɧɨɦ ɤɨɧɬɭɪɟ. 
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ɉɶɟɡɨɦɟɬɪɵ ɪɚɡɦɟɳɚɸɬ ɩɟɪɟɞ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ, ɫɪɚɡɭ ɡɚ ɧɟɣ, 
ɩɟɪɟɞ ɞɪɟɧɚɠɟɦ, ɡɚ ɧɢɦ ɢ ɧɟɫɤɨɥɶɤɨ – ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɩɟɪɟɱɧɨɣ ɝɚɥɟɪɟɢ ɞɨ ɟɟ 
ɤɨɧɰɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɶɟɡɨɦɟɬɪɨɜ ɜ ɤɚɠɞɨɦ ɫɬɜɨɪɟ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɷɩɸɪɵ ɞɚɜɥɟɧɢɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɨɣ ɡɚɞɚɱɟɣ ɜ ɤɨɧɬɪɨɥɶɧɵɯ 
ɫɟɤɰɢɹɯ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɩɶɟɡɨɦɟɬɪɵ  ɧɚ ɝɥɭɛɢɧɟ 2,0 ɦ ɜ ɡɨɧɟ ɤɨɧɬɚɤɬɚ 
ɫɨɨɪɭɠɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ: ɨɞɢɧ ɩɶɟɡɨɦɟɬɪ ɩɟɪɟɞ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ, 
ɨɞɢɧ – ɡɚ ɡɚɜɟɫɨɣ, ɨɞɢɧ – ɩɟɪɟɞ ɞɪɟɧɚɠɟɦ, ɨɞɢɧ – ɡɚ ɞɪɟɧɚɠɟɦ ɢ ɞɜɚ – ɜ 
ɩɨɩɟɪɟɱɧɨɣ ɝɚɥɟɪɟɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 25 ɦ. 

Ɉɩɭɫɤɧɵɟ ɩɶɟɡɨɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ 
ɛɭɪɨɜɵɯ ɫɤɜɚɠɢɧɚɯ ɞɢɚɦɟɬɪɨɦ 200 ɦɦ, ɩɪɨɛɭɪɟɧɧɵɯ ɞɨ ɡɚɞɚɧɧɨɣ ɬɨɱɤɢ 
ɨɫɧɨɜɚɧɢɹ. 

ɍɫɬɚɧɨɜɤɚ ɨɩɭɫɤɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬ ɩɨ ɰɟɦɟɧɬɚɰɢɢ ɜ ɪɚɣɨɧɟ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɭɫɬɚɧɨɜɤɢ 
ɩɶɟɡɨɦɟɬɪɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 8.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɶɟɡɨɦɟɬɪɨɜ ɧɚ ɋɚɹɧɨ – 
ɒɭɲɟɧɫɤɨɣ Ƚɗɋ. 

 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɶɟɡɨɦɟɬɪɨɜ ɧɚ ɋɚɹɧɨ – ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 
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8.3 ɂɡɦɟɪɟɧɢɟ 
 
ɉɨ ɛɟɡɧɚɩɨɪɧɵɦ ɩɶɟɡɨɦɟɬɪɚɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ, ɩɨ 

ɧɚɩɨɪɧɵɦ – ɞɚɜɥɟɧɢɟ ɜɨɞɵ.  
ȼ ɛɟɡɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɚɯ ɢɡɦɟɪɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɬɦɟɬɤɢ 

ɩɶɟɡɨɦɟɬɪɚ ɞɨ ɭɪɨɜɧɹ ɜɨɞɵ, ɚ ɜ ɧɚɩɨɪɧɵɯ – ɞɚɜɥɟɧɢɟ ɫɬɨɥɛɚ ɜɨɞɵ ɧɚ ɨɝɨɥɨɜɨɤ.  
ȼ ɛɚɡɭ ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɧɚ ɤɚɠɞɵɣ ɩɶɟɡɨɦɟɬɪ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɜɟɞɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 
 ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɫ ɩɥɚɧɨɜɵɦɢ ɩɪɢɜɹɡɤɚɦɢ ɭɫɬɶɹ ɩɶɟɡɨɦɟɬɪɚ ɤ 

ɨɫɹɦ ɢ ɩɢɤɟɬɚɠɭ ɫɨɨɪɭɠɟɧɢɹ; 
 ɨɬɦɟɬɤɢ ɭɫɬɶɹ ɜɨɞɨɩɪɢɟɦɧɢɤɚ, ɨɬɫɬɨɣɧɢɤɚ; 
 ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɟ ɩɪɢ ɟɝɨ 

ɩɟɪɜɢɱɧɨɦ ɡɚɩɨɥɧɟɧɢɢ; 
 ɪɚɛɨɱɢɣ ɧɨɦɟɪ ɩɶɟɡɨɦɟɬɪɚ ɜ ɫɢɫɬɟɦɟ ɧɚɛɥɸɞɟɧɢɣ ɢ ɞɪ. ɫɜɟɞɟɧɢɹ. 

ɉɪɢ ɛɭɪɟɧɢɢ ɫɤɜɚɠɢɧ ɩɨɞ ɩɶɟɡɨɦɟɬɪ ɨɛɹɡɚɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɨɩɢɫɚɧɢɟ 
ɝɪɭɧɬɨɜ, ɜɵɧɭɬɵɯ ɢɡ ɫɤɜɚɠɢɧɵ ɫ ɮɢɤɫɢɪɨɜɚɧɢɟɦ ɝɥɭɛɢɧ ɢɯ ɡɚɥɟɝɚɧɢɹ. 

Ɍɟɯɧɢɤɚ ɢɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɩɶɟɡɨɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɩɶɟɡɨɦɟɬɪɚ ɢ 
ɨɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ (ɪɭɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢɥɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ). ȼ ɫɥɭɱɚɟ ɛɟɡɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ (ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ 
ɩɶɟɡɨɦɟɬɪɟ ɧɢɠɟ ɨɝɨɥɨɜɤɚ) ɩɨɥɨɠɟɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɣ ɬɪɭɛɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɪɨɜɧɟɦɟɪɨɜ: ɥɨɬɵ ɯɥɨɩɭɲɤɢ, ɥɨɬɵ ɫɜɢɫɬɤɢ, 
ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɟ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ, ɚɤɭɫɬɢɱɟɫɤɢɟ ɭɪɨɜɧɟɦɟɪɵ ɢ ɞɪɭɝɢɟ. 

 ɇɚ ɩɥɨɬɢɧɟ – ɚɧɚɥɨɝɟ ɭɪɨɜɧɢ ɜɨɞɵ ɜ ɛɟɡɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɚɯ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɝɨ ɩɪɢɛɨɪɚ ɍɋɄ-Ɍɗ-100.  

ȼ ɛɟɡɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɚɯ ɭɪɨɜɧɢ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɝɨ ɭɪɨɜɧɟɦɟɪɚ, ɳɭɩ ɤɨɬɨɪɨɝɨ ɨɩɭɫɤɚɟɬɫɹ ɧɚ ɤɚɛɟɥɟ ɜ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɭɸ ɫɤɜɚɠɢɧɭ ɞɨ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ ɜɨɞɨɣ. «ȼ ɦɨɦɟɧɬ 
ɩɨɹɜɥɟɧɢɹ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɛɟɪɟɬɫɹ ɨɬɫɱɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɯɧɟɣ ɬɨɱɤɢ 
ɨɝɨɥɨɜɤɚ ɩɶɟɡɨɦɟɬɪɚ».  

Ɉɬɦɟɬɤɚ ɷɬɨɣ ɬɨɱɤɢ ɡɚɪɚɧɟɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɢɜɟɥɢɪɨɜɚɧɢɟɦ. Ƚɥɭɛɢɧɚ ɞɨ 
ɭɪɨɜɧɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 2-ɯ – 3-ɯ ɡɚɦɟɪɨɜ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ, 
ɢɫɩɨɥɶɡɭɸɬ ɫɬɚɰɢɨɧɚɪɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɚɧɨɦɟɬɪɵ. ɉɪɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɫɢɫɬɟɦɚɯ ɤɨɧɬɪɨɥɹ ɜɨ ɜɫɟɯ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɤɚɯ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ. 

ȼ ɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɚɯ ɞɚɜɥɟɧɢɟ ɢɡɦɟɪɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɭɠɢɧɧɵɯ 
ɦɚɧɨɦɟɬɪɨɜ. Ɍɢɩɨɪɚɡɦɟɪɵ ɦɚɧɨɦɟɬɪɨɜ ɡɚɜɢɫɹɬ ɨɬ ɞɚɜɥɟɧɢɹ ɜ  ɢɡɦɟɪɹɟɦɵɯ 
ɬɨɱɤɚɯ – ɆɌɂ 4, 6, 10, 16, 25, 40 ɚɬɦ., ɲɤɚɥɚ ɤɨɬɨɪɵɯ ɩɨɞɛɢɪɚɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɦɟɪɹɟɦɨɟ ɞɚɜɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɥɨ 0.7 ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɲɤɚɥɵ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɦɚɧɨɦɟɬɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ ɩɨɥɧɚɹ 
ɝɟɪɦɟɬɢɡɚɰɢɹ. Ɍɟɱɢ ɢ ɤɚɩɟɠ ɜ ɫɨɟɞɢɧɟɧɢɹɯ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. 

ȼ ɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɚɯ ɢɡɦɟɪɟɧɢɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɬɚɰɢɨɧɚɪɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɚɧɨɦɟɬɪɨɜ. Ɉɬɫɱɟɬ ɩɨ 
ɦɚɧɨɦɟɬɪɭ ɩɪɨɜɨɞɢɬɫɹ ɧɟ ɪɚɧɶɲɟ, ɱɟɦ ɱɟɪɟɡ 3 ɦɢɧɭɬɵ ɩɨɫɥɟ ɫɬɚɛɢɥɢɡɚɰɢɢ 
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ɞɚɜɥɟɧɢɹ. ɉɟɪɟɞ ɫɧɹɬɢɟɦ ɨɬɫɱɟɬɚ ɩɨ ɦɚɧɨɦɟɬɪɭ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ 
ɨɬɫɭɬɫɬɜɢɢ ɩɨɜɪɟɠɞɟɧɢɣ ɨɝɨɥɨɜɤɚ ɩɶɟɡɨɦɟɬɪɚ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɹ 
ɩɶɟɡɨɦɟɬɪɚ ɢ ɦɚɧɨɦɟɬɪɚ. 

Ɋɟɝɢɫɬɪɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɭɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɩɨɥɟɜɵɯ 
ɠɭɪɧɚɥɚɯ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɮɨɪɦɵ. ɉɪɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɧɬɪɨɥɹ 
ɪɟɝɢɫɬɪɚɰɢɹ ɡɧɚɱɟɧɢɹ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɨɞɢɬɫɹ ɩɭɬɟɦ ɨɩɪɨɫɚ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɤɚɯ. ɉɪɨɜɟɪɤɚ 
ɫɨɫɬɨɹɧɢɹ ɄɂȺ ɢ ɩɪɨɜɟɞɟɧɢɟ ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɦɟɪɨɜ ɜɪɭɱɧɭɸ ɜ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 
ɝɨɞ. 

ɂɡɦɟɪɟɧɢɟ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɧɟ ɪɟɠɟ, ɱɟɦ 1 ɪɚɡ ɜ 
ɦɟɫɹɰ.  

 
8.4 Ɉɛɪɚɛɨɬɤɚ ɢɡɦɟɪɟɧɢɣ 

 
1. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ: 

- ɞɥɹ ɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ: 
 

     ɉ   ɦɚɧ;                                                                                       (8.1) 
 
- ɞɥɹ ɛɟɡɧɚɩɨɪɧɵɯ: 
 

     ɉ   ɍȼ,                                                                                      (8.2) 
  
ɝɞɟ      ɉ  ɨɬɦɟɬɤɚ ɩɶɟɡɨɦɟɬɪɚ             ɦɚɧ   ɞɚɜɥɟɧɢɟ ɧɚ ɦɚɧɨɦɟɬɪɟ             ɍȼ  ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ   
  

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ: 
        .                                                                                             (8.3) 
 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɪɢɜɟɞɟɧɧɵɯ ɧɚɩɨɪɨɜ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                               (8.4) 

 
ɝɞɟ     hɩɪ – ɩɪɢɜɟɞɟɧɧɵɣ ɧɚɩɨɪ, 
          h – ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ, 
          ɇɇȻ, ɇȼȻ – ɭɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɋɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɩɨɫɥɟ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɭɞɨɛɧɨɣ ɞɥɹ ɚɧɚɥɢɡɚ ɮɨɪɦɟ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ 
ɨɛɪɚɳɚɬɶ ɧɚ ɨɰɟɧɤɭ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɫɬɢ ɧɚɬɭɪɧɵɯ ɞɚɧɧɵɯ. 
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ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɰɟɧɢɜɚɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ 
ɫɨɫɬɨɹɧɢɹ ɄɂȺ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɬɢɩɚ, ɧɚɞɟɠɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɨɣ ɦɟɬɨɞɢɤɢ 
ɢɡɦɟɪɟɧɢɣ, ɢɯ ɬɨɱɧɨɫɬɢ ɢ ɤɜɚɥɢɮɢɤɚɰɢɢ ɧɚɛɥɸɞɚɬɟɥɟɣ. 

 
8.5 Ɉɰɟɧɤɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 

  
ɇɚ ɤɚɠɞɨɣ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ 

ɧɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɟɪɚɬɢɜɧɨ ɫɥɟɞɢɬɶ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶɸ 
ɝɢɞɪɨɭɡɥɚ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ: ɨɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɣ ɢɫɩɪɚɜɧɨɫɬɢ ɩɭɬɟɦ 
ɫɪɚɜɧɟɧɢɹ ɡɧɚɱɟɧɢɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɢɯ ɩɪɨɝɧɨɡɢɪɭɟɦɵɦɢ ɢ 
ɤɪɢɬɟɪɢɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ; ɨɰɟɧɤɭ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɢ. 

Ɉɩɟɪɚɬɢɜɧɵɣ ɚɧɚɥɢɡ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɪɚɜɧɟɧɢɹ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɫ Ʉ1 ɢ Ʉ2. 

Ʉɪɢɬɟɪɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ - ɩɪɟɞɟɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɞɨɩɭɫɬɢɦɨɦɭ ɭɪɨɜɧɸ ɪɢɫɤɚ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɭɬɜɟɪɠɞɟɧɧɵɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɞɡɨɪ ɡɚ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

Ʉɪɢɬɟɪɢɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ Ʉ1 ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɚɯ ɩɪɢɧɹɬɵ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɩɪɨɝɧɨɡɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɞɥɹ 
ɭɫɥɨɜɢɣ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ. 

Ʉɪɢɬɟɪɢɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ Ʉ2 ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɜ ɨɫɧɨɜɚɧɢɢ ɜɨɞɨɫɥɢɜɚ ɩɪɢɧɹɬɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɚɫɱɟɬɨɜ ɩɪɨɝɧɨɡɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɞɥɹ ɭɫɥɨɜɢɣ 
ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ.  

ɍɪɨɜɧɢ ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɚɯ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ ɡɧɚɱɟɧɢɣ Ʉ1, 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɟ ɫɨɨɪɭɠɟɧɢɹ ɫɨɝɥɚɫɧɨ 
ɩɪɨɢɡɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ ɜ ɨɬɞɟɥɶɧɵɯ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɤɚɯ ɩɨɩɟɪɟɱɧɨɝɨ ɫɬɜɨɪɚ 
ɩɶɟɡɨɦɟɬɪɨɜ.  

ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɨɩɪɟɞɟɥɹɟɦɨɟ ɧɚɬɭɪɧɵɦɢ ɞɚɧɧɵɦɢ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ 
ɨɤɚɡɵɜɚɟɬɫɹ ɧɢɠɟ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ ɩɪɨɟɤɬɨɦ, ɚ ɪɚɫɯɨɞɵ, 
ɢɡɦɟɪɹɟɦɵɟ ɜ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɢ 
ɨɬɫɭɬɫɬɜɭɸɬ ɤɚɤɢɟ-ɥɢɛɨ ɩɪɢɡɧɚɤɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɪɚɡɜɢɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɣ ɢ ɨɛɳɟɟ 
ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ. 

ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɸ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦɭ ɩɪɨɟɤɬɨɦ, [23] ɢ (ɢɥɢ) ɧɚɛɥɸɞɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɩɪɢɡɧɚɤɢ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɪɚɡɜɢɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɡɧɚɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ ɫ ɭɤɚɡɚɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɰɟɥɹɯ ɭɬɨɱɧɟɧɢɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 
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ɫɨɨɪɭɠɟɧɢɹ. ɋɩɟɰɢɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɬɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜ 
ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɮɚɤɬɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɨ ɩɨɞɨɲɜɟ ɫɨɨɪɭɠɟɧɢɹ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɨɟɤɬɧɨɝɨ (ɧɚɩɪɢɦɟɪ, ɢɦɟɸɬ ɦɟɫɬɨ ɩɨɜɵɲɟɧɧɵɟ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɨɟɤɬɭ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɨɬɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ 
ɷɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ). 

 ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɜ ɰɟɥɨɦ ɩɪɟɜɵɫɢɥɨ ɜɟɥɢɱɢɧɭ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɭɸ ɩɨ ɩɪɨɟɤɬɭ, ɚ ɬɚɤɠɟ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ ɩɪɨɝɪɟɫɫɢɜɧɨ ɜɨɡɪɚɫɬɚɸɬ, ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɡɧɚɬɶ 
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ. ȼ ɩɨɞɨɛɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɛɟɡɨɬɥɚɝɚɬɟɥɶɧɨ 
ɩɪɨɜɟɫɬɢ ɤɨɦɢɫɫɢɨɧɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɬɦɟɬɢɬɶ 
ɩɟɪɜɨɨɱɟɪɟɞɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɧɨɪɦɚɥɢɡɚɰɢɢ ɫɨɡɞɚɜɲɢɯɫɹ ɭɫɥɨɜɢɣ. ɋɥɟɞɭɟɬ 
ɬɚɤɠɟ ɩɪɨɜɟɫɬɢ ɩɨɜɟɪɨɱɧɵɟ ɪɚɫɱɟɬɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɭɱɟɬɨɦ 
ɪɟɚɥɶɧɨɣ ɷɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ. 

 Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɨɛ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɧɢɠɟɧɢɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ 
ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. Ɋɟɚɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɧɚɩɨɪɨɜ ɩɨɬɨɤɚ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɛɥɢɡɨɫɬɢ ɨɬ ɞɪɟɧɚɠɚ ɫɨɩɨɫɬɚɜɥɹɟɬɫɹ ɫɨ ɫɧɢɠɟɧɢɟɦ, ɨɠɢɞɚɜɲɢɦɫɹ ɩɨ ɩɪɨɟɤɬɭ. 
ȼ ɫɥɭɱɚɟ ɧɟɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɧɢɠɟɧɢɹ ɧɚɩɨɪɚ ɢɥɢ ɩɪɢ ɜɵɹɜɥɟɧɧɨɣ 
ɬɟɧɞɟɧɰɢɢ ɤ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɦɭ ɫɧɢɠɟɧɢɸ ɷɬɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɫɩɟɰɢɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɱɢɧ ɭɯɭɞɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɞɪɟɧɚɠɚ ɢ 
ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɞɪɟɧɚɠɧɨɣ ɫɢɫɬɟɦɵ ɜ ɩɨɪɹɞɨɤ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ Ƚɪɚɦɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 107,2 ɦ ɧɚ ɪɟɤɟ Ƚɢɥɸɣ, 
ɹɜɥɹɸɳɟɣɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ:       2         ,        26 6     . 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ Ƚɪɚɦɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɫɬɚɜɢɥɚ 192 Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ 
ɪɚɜɧɚ 414 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ  4,75    . 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɢɥɚ 1,33 ɦɥɪɞ. ɤȼɬ·ɱ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

ɦɚɤɫɢɦɚɥɶɧɵɣ – 98,5 ɦ; 
ɪɚɫɱɟɬɧɵɣ  – 85,5 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ  – 79 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 258 ɦ3/ɫ.  
Ȼɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɬɢɩɚ             . ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ,  ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ 
ɤɨɥɟɫ 3 ɦ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ – ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 250 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 640/170-24 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 71,1 Ɇȼɬ.  

Ƚɪɚɦɫɤɚɹ Ƚɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɩɪɢɩɥɨɬɢɧɧɨɣ ɫɯɟɦɟ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɨɬɥɟɬɨɦ ɫɬɪɭɢ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 
– ɝɥɭɯɢɟ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɵ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 71,4 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 328 ɦ;  
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 418 ɦ; 
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 3; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 10 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 437,2 ɦ; 
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– ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 35 ɦ. 
ȼ ɷɬɨɦ ɠɟ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,29 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ƚɪɚɦɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 16 ɤɨɩ/ɤȼɬɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 87138,7 ɪɭɛ/ɤȼɬ. 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 6 ɥɟɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɪɚɦɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
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ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɺɬɵ 
 

Ɋɢɫɭɧɨɤ A.1 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ A 

 

                                                         Ɋɢɫɭɧɨɤ A.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ A 
 
Ɍɚɛɥɢɰɚ A.1 - ɋɪɚɛɨɬɤɚ Ɇɭɧɞɭɣɫɤɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

ɦɟɫɹɰ 
Q 

ɛɵɬ, 
ɦ3/ɫ 

Q 
Ɏɢɥɶɬɪɚɰɢɢ, 

ɦ3/ɫ 

Q 
ɢɫɩɚɪɟɧɢɹ, 

ɦ3/ɫ 

Q 
Ʌɺɞ, 
ɦ3/ɫ 

Q 
ɩɨɥɟɡɧ, 

ɦ3/ɫ 

Q 
ɜ-ɳɚ, 
ɦ3/ɫ 

 

Q 
ɝɷɫ, 
ɦ3/ɫ 

 

Q 
ɧɛ, 

ɦ3/ɫ 
 

Qɜɯɤ, 
ɦ3/ɫ 

 

∆V, 
ɤɦ3 

 

V 
ɧɚɱɚɥɶɧɵɣ, 

ɤɦ3 

V 
ɤɨɧɟɱɧɵɣ, 

ɤɦ3 

Z ȼȻ 
ɧɚɱ,ɦ 

 

Z ȼȻ 
ɤɨɧ,ɦ 

 

Z 
ȼȻ 

ɫɪ,ɦ 
 

Z 
ɇȻ,ɦ 

 

H 
ɝɷɫ,ɦ 

 

N 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ, 

Ɇȼɬ 

N, 
Ɇȼɬ 

 

ɗ, 
Ɇȼɬ.ɱ 

 

XII 85 3 0 -25 57 2199 2256 2259 150 5,70 15,00 9,30 76,0 71,3 73,6 29,5 45,7 907 907 674905 
I 64 3 0 -30 31 2510 2541 2544 150 6,51 9,30 2,79 71,3 62,4 66,8 29,8 40,6 907 907 675038 
II  34 3 0 -18 13 134,4 147 150 150 0,35 2,79 2,45 62,4 61,8 62,1 26,1 35,5 ɩɨ ȼɏɄ 46 30821 
III  31 3 0 -12 16 130,9 147 150 150 0,34 2,45 2,11 61,8 61,3 61,6 26,1 34,9 ɩɨ ȼɏɄ 45 33617 
IV  32 3 0 5 30 117,5 147 150 150 0,30 2,11 1,80 61,3 60,9 61,1 26,1 34,4 ɩɨ ȼɏɄ 45 33122 
V 35 3 80 80 32 115,2 147 150 150 0,30 1,80 1,50 60,9 60,4 60,6 26,1 34,0 ɩɨ ȼɏɄ 44 32676 

VI 2510 3 193 0 2314 
-

2167 
147 150 150 

-
5,62 

1,50 7,12 60,4 68,6 64,5 26,0 33,6 ɩɨ ȼɏɄ 43 31267 

VII 2280 3 151 0 2126 
-

1979 
147 150 150 

-
5,13 

7,12 12,25 68,6 74,2 71,4 26,0 41,7 ɩɨ ȼɏɄ 54 40148 

VIII 684 3 96 0 585 -438 147 150 150 
-

1,14 
12,25 13,39 74,2 75,1 74,6 26,0 47,4 ɩɨ ȼɏɄ 61 45578 

IX  607 3 0 0 604 -457 147 150 150 
-

1,18 
13,39 14,57 75,1 75,8 75,4 26,0 48,2 ɩɨ ȼɏɄ 62 44914 

X 310 3 0 0 307 -160 147 150 150 
-

0,41 
14,57 14,98 75,8 76,0 75,9 26,0 48,9 ɩɨ ȼɏɄ 63 47101 

XI 155 1 0 0 152 -5 147 150 150 
-

0,01 
14,98 15,00 76,0 76,0 76,0 26,0 49,1 ɩɨ ȼɏɄ 64 45771 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ A 
 

Ɍɚɛɥɢɰɚ A.2- ɋɪɚɛɨɬɤɚ Ƚɪɚɦɫɤɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨɳɧɨɫɬɹɦ ɦɚɥɨɜɨɞɧɨɝɨ. 
Ɇɟɫɹɰ 

Qɩɨɥ ɛɵɬ Qɮ Qɜɯɤ Qɜ-ɳɚ QȽɗɋ Qɯ.ɫɛɪ Qɧɛ 
Zɜɛ ȼ-ɳɟ 

Zɧɛ ɇ Nt 
ɗ, 

 
Zɧ Zɤ Zɫɪ Vɧ ∆V Vɤ ɦɥɧ ɤȼɬ*ɱ 

8 199 0,5 100 0 199 0 200 430,00 429,91 429,96 10,52 0,00 10,52 332,78 96,38 167 124 

9 67 0,5 100 33 100 0 101 429,91 429,34 429,62 10,51 0,09 10,42 332,03 96,79 84 61 

10 50 0,5 100 50 100 0 100 429,34 428,52 428,93 10,41 0,13 10,28 332,03 96,10 83 62 

11 20 0 100 80 100 0 100 428,52 427,25 427,88 10,27 0,21 10,06 332,03 95,05 83 60 

12 10 0 100 261 271 0 271 427,25 423,08 425,16 10,06 0,68 9,39 333,85 90,52 213 159 

1 5 0 100 276 281 0 281 423,08 418,49 420,78 9,41 0,72 8,69 333,93 86,05 210 157 

2 4 0,5 100 96 100 0 100 418,49 417,01 417,75 8,73 0,25 8,48 332,03 84,93 74 51 

3 1 0,5 100 99 100 0 101 417,01 415,47 416,24 8,51 0,26 8,26 331,92 83,52 73 54 

4 2 0,5 100 98 100 0 100 415,47 413,93 414,70 8,29 0,25 8,04 331,91 81,99 71 51 

5 602 0,5 100 -200 402 0 403 413,93 417,86 415,89 8,08 -0,52 8,60 334,22 80,87 283 211 

6 1 070 0,5 100 -705 365 0 365 417,86 429,57 423,71 8,63 -1,83 10,46 333,99 88,92 282 203 

7 256 0,5 100 -34,5 222 0 222 429,57 430,00 429,78 10,45 -0,09 10,54 332,96 96,02 185 138 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

ɉɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɊɈ – 115ȼ-300
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 
 

 

Ɋɢɫɭɧɨɤ Ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɊɈ – 115ȼ-300 
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