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ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 6; 
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ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ............................................................................ ɛɟɬɨɧɧɚɹ;     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ................................................................. 17 ɦ; 

10.  Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ............................................................................................... ɉɅ30ɛ-ȼ; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ................................................................................. ɋȼ-695/155-40; 
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ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ .................................................................................. 35 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ .................................................................................. 150 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ..................................................... ɌȾɐ-80000/220-ɍ1,ɏɅ1; 

11.  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ Ƚɍ .................................................................. 1,407 ɦɥɪɞ. ɪɭɛ.; 
ɛ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ................................................................... 72895,2 ɪɭɛ./ɤȼɬ; 
ɜ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ...................................................................... 15 ɤɨɩ/ɤȼɬ·ɱ; 
ɝ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ............................................................................. 6 ɥɟɬ 4 ɦɟɫɹɰɚ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
1.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ɋɟɤɚ Ʉɟɦɶ ɩɪɨɬɟɤɚɟɬ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ʉɚɪɟɥɢɹ ɩɨ Ʉɚɥɟɜɚɥɶɫɤɨɦɭ ɢ 

Ʉɟɦɫɤɨɦɭ ɪɚɣɨɧɚɦ. ȿɟ ɞɥɢɧɚ – 191 ɤɢɥɨɦɟɬɪ, ɚ ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ 
27,7 ɬɵɫɹɱ ɤɜɚɞɪɚɬɧɵɯ ɤɢɥɨɦɟɬɪɨɜ. ȼɦɟɫɬɟ ɫ ɩɪɢɬɨɤɨɦ, ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɟɬɫɹ 
ɑɢɪɤɚ-Ʉɟɦɶ, ɞɥɢɧɚ ɪɟɤɢ ɞɨɫɬɢɝɚɟɬ 410 ɤɢɥɨɦɟɬɪɨɜ. ɂɫɬɨɤ ɪɟɤɢ Ʉɟɦɶ ɧɚɯɨɞɢɬɫɹ 
ɜ ɨɡɟɪɟ ɇɢɠɧɟɟ Ʉɭɣɬɨ, ɜɩɚɞɚɟɬ ɜ Ȼɟɥɨɟ ɦɨɪɟ ɪɹɞɨɦ ɫ ɝɨɪɨɞɨɦ Ʉɟɦɶ. ɉɟɪɟɩɚɞ 
ɜɵɫɨɬɵ ɦɟɠɞɭ ɢɫɬɨɤɨɦ ɢ ɭɫɬɶɟɦ – 101 ɦɟɬɪ. 

Ʉɚɪɟɥɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɭɦɟɪɟɧɧɨɝɨ 
ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɩɨɹɫɚ. ɇɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɟ ɦɟɫɹɰɵ — ɹɧɜɚɪɶ ɢ ɮɟɜɪɚɥɶ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɮɟɜɪɚɥɹ ɨɬ -9°ɋ ɞɨ -13°ɋ. ɋɚɦɵɦ ɬɟɩɥɵɦ ɦɟɫɹɰɟɦ 
ɹɜɥɹɟɬɫɹ ɢɸɥɶ, ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ +14°ɋ+16°ɋ. 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨ ɪɟɫɩɭɛɥɢɤɟ ɨɬ 0 ɞɨ +3. 

ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɢɜɟɞёɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɜ ɩɟɪɢɨɞ ɫ 1946 
ɩɨ 1995. 

 
Ɍɚɛɥɢɰɚ 1.1 - Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ.Ʉɟɦɶ 

№ 
ɫɬɪɨɤɢ 

Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 
Qɫɪ. 
ɝɨɞ 

1 1946 73 67 67 294 508 459 261 147 156 170 173 97 206 
2 1947 76 67 59 287 654 477 275 274 165 144 177 137 233 
3 1948 113 103 88 385 937 525 354 226 204 256 195 139 294 
4 1949 108 94 83 333 900 605 357 306 217 238 232 201 306 
5 1950 111 91 83 307 887 584 374 313 225 247 219 200 303 
6 1951 100 91 92 339 783 515 307 285 215 270 236 149 282 
7 1952 122 113 100 352 498 483 278 143 163 227 224 164 239 
8 1953 81 73 71 294 465 446 257 139 133 167 167 108 200 
9 1954 67 66 67 287 317 352 206 189 81 138 115 82 164 
10 1955 75 70 70 300 317 275 225 162 109 68 158 121 162 
11 1956 61 57 55 249 329 279 254 160 159 119 148 59 161 
12 1957 88 75 66 249 299 312 238 209 135 140 162 108 173 
13 1958 78 70 65 287 498 455 256 144 150 180 163 111 205 
14 1959 122 104 94 336 482 347 284 280 224 189 230 132 235 
15 1960 133 108 99 520 981 829 418 344 312 333 327 286 391 
16 1961 106 96 83 337 877 558 370 234 217 255 213 198 295 
17 1962 121 104 89 313 890 689 359 243 225 127 195 162 293 
18 1963 112 103 92 316 900 549 366 233 234 300 215 188 301 
19 1964 88 76 67 287 763 509 301 308 238 250 250 146 274 
20 1965 104 75 65 374 912 621 396 324 215 251 196 163 308 
21 1966 102 94 89 307 897 741 346 210 228 96 221 178 292 
22 1967 76 72 64 307 555 470 292 264 165 156 175 156 229 
23 1968 91 84 79 307 562 492 468 323 204 260 206 159 270 
24 1969 63 54 55 301 465 255 210 128 55 80 100 48 151 
25 1970 70 63 61 262 242 366 209 194 102 144 131 84 161 
26 1971 66 61 64 262 515 413 178 125 150 144 183 84 187 

https://russiaregions.ru/respublikakareliya/
https://russiaregions.ru/respublikakareliya/kalevalskij-rajon/
https://russiaregions.ru/respublikakareliya/kemskij-rajon/
https://russiaregions.ru/kalevalskij-rajon/kalevalarivers/ozero-nizhnee-kujto
https://russiaregions.ru/morya-rossii/beloe-more/
https://russiaregions.ru/kemskij-rajon/kemskytowns/gorod-kem
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 

№ 
ɫɬɪɨɤɢ 

 

Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 
Qɫɪ. 
ɝɨɞ 

27 1972 70 69 65 287 309 289 237 142 169 154 162 131 174 
28 1973 137 72 71 307 317 337 248 127 113 167 174 82 179 
29 1974 132 99 95 345 784 690 361 348 288 82 274 200 308 
30 1975 108 97 94 335 742 717 343 353 223 218 214 175 302 
31 1976 96 76 71 242 634 488 562 287 158 257 195 139 267 
32 1977 73 70 70 287 336 381 171 123 141 154 172 94 173 
33 1978 93 75 65 260 317 288 255 197 175 165 146 75 176 
34 1979 66 60 56 242 270 286 284 180 128 142 127 53 158 
35 1980 75 66 68 346 520 437 245 127 158 154 154 103 204 
36 1981 99 97 92 320 895 540 352 339 189 248 232 175 298 
37 1982 109 82 80 313 907 569 378 345 223 241 220 195 305 
38 1983 110 91 83 320 837 661 348 323 212 271 220 165 303 
39 1984 124 102 96 313 909 765 435 250 256 217 282 199 329 
40 1985 114 96 95 287 344 257 248 170 117 95 125 96 170 
41 1986 106 92 85 307 275 325 189 131 107 167 164 102 171 
42 1987 70 66 61 242 488 404 240 138 148 149 133 86 185 
43 1988 85 72 68 321 952 533 378 255 202 287 219 159 294 
44 1989 78 63 64 255 480 418 210 129 174 170 164 96 192 
45 1990 84 66 65 243 254 302 244 158 113 120 143 82 156 
46 1991 76 73 68 255 540 464 231 240 169 153 183 160 218 
47 1992 102 88 86 307 689 480 285 245 152 131 173 141 240 
48 1993 101 92 77 294 570 473 246 272 169 142 180 159 231 
49 1994 99 89 84 313 545 497 345 258 212 242 237 142 255 
50 1995 73 66 62 345 661 501 289 243 213 249 225 137 255 

ɋɪɟɞɧɟɦɟɫɹɱɧ
ɵɟ 

94 81 76 306 600 474 299 226 178 186 191 136 237 

 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 237ˏయ̝
. 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.2 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.2 - Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ȼȻ ɇȻ 
Zɜɛ, ɦ V, ɤɦ3 Zɧɛ, ɦ Q,ɦ3/ɫ 
45,0 0 45,00 0 
51,4 0,5 45,91 133,7 
56,8 1,1 46,43 266,3 
60,4 1,4 47,08 532,5 
66,9 2,4 47,60 798,8 
72,4 3,6 48,12 1065,09 
73,5 4,1 48,64 1331,36 
75,0 5,0 49,16 1597,63 
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75,5 5,6 49,35 1730,77 
 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
 

 
Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɢɜɚɹ ɫɜɹɡɢ Zɜɛ=f(V) 

 

 
Ɋɢɫɭɧɨɤ 1.2 - Ʉɪɢɜɚɹ ɫɜɹɡɢ Zɧɛ=f(Q) 

 
1.2  ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɝɢɞɪɨɭɡɥɚ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 1370,58 ɦ. 

Ɉɬɦɟɬɤɚ ɞɧɚ 45 ɦ. 
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1.3 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ, ɚ ɬɚɤ ɠɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97-ɋ) ɪɚɫɱёɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 6 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 

 
1.4 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
Ɏɢɥɢɚɥ ɈȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɪɟɥɢɹ» (Ʉɚɪɟɥɶɫɤɨɟ ɊȾɍ) ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɭɧɤɰɢɢ 
ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ ɢ Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɪɟɥɢɹ. ȼɯɨɞɢɬ ɜ ɡɨɧɭ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɋɟɜɟɪɨ-Ɂɚɩɚɞɚ. 

ȼ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ Ʉɚɪɟɥɶɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 1098,105 Ɇȼɬ. ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ 
ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ: ɉɟɬɪɨɡɚɜɨɞɫɤɚɹ Ɍɗɐ, Ʉɚɫɤɚɞɵ Ʉɟɦɫɤɢɯ, ȼɵɝɫɤɢɯ, ɋɭɧɫɤɢɯ 
Ƚɗɋ ɮɢɥɢɚɥɚ «Ʉɚɪɟɥɶɫɤɢɣ» ɉȺɈ «ɌȽɄ-1», Ɉɧɞɫɤɚɹ Ƚɗɋ 
ɈɈɈ  «ȿɜɪɨɋɢɛɗɧɟɪɝɨ – ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ», Ɍɗɋ-1 ɢ Ɍɗɋ-2 ȺɈ 
«Ʉɨɧɞɨɩɨɠɫɤɢɣ ɐȻɄ», Ɍɗɐ-1 ɢ Ɍɗɐ-2 ȺɈ «ɋɟɝɟɠɫɤɢɣ ɐȻɄ».  

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ Ʉɚɪɟɥɶɫɤɨɝɨ ɊȾɍ ɫɨɫɬɚɜɥɹɟɬ 7,93 ɦɥɪɞ ɤȼɬ∙ɱ. 
 
 
 

  

https://www.so-ups.ru/index.php?id=1527
https://www.so-ups.ru/index.php?id=1520
https://www.so-ups.ru/index.php?id=1522
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2  ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 

ȼ ɬɚɛɥɢɰɟ 2.1 ɉɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

 
Ɍɚɛɥɢɰɚ 2.1 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

m P,% ɝɨɞɵ Qɫɪɟɞɧɟɝɨɞ ɝɨɞɵ Qɫɪɟɞɧɟɩɨɥ ɝɨɞɵ Qɫɪɟɞɧɟɦɟɠ 
1 2 1960 391 1960 687 1960 243 
2 4 1984 329 1984 606 1984 191 
3 6 1965 308 1965 576 1974 190 
4 8 1974 308 1966 573 1982 187 
5 10 1949 306 1962 563 1950 186 
6 12 1982 305 1948 550 1975 185 
7 14 1950 303 1949 549 1949 185 
8 16 1983 303 1988 546 1963 185 
9 18 1975 302 1974 545 1983 184 
10 20 1963 301 1982 542 1981 184 
11 22 1981 298 1983 542 1951 180 
12 24 1961 295 1950 538 1964 178 
13 25 1948 294 1961 536 1968 176 
14 27 1988 294 1975 534 1961 175 
15 29 1962 293 1963 533 1965 174 
16 31 1966 292 1981 527 1959 172 
17 33 1951 282 1951 486 1994 170 
18 35 1964 274 1976 482 1988 168 
19 37 1968 270 1964 465 1948 166 
20 39 1976 267 1968 457 1976 160 
21 41 1994 255 1995 449 1995 159 
22 43 1995 255 1992 440 1962 158 
23 45 1992 240 1994 425 1952 157 
24 47 1952 239 1947 423 1966 152 
25 49 1959 235 1967 406 1993 149 
26 51 1947 233 1952 403 1967 141 
27 53 1993 231 1993 396 1991 140 
28 55 1967 229 1980 387 1992 140 
29 57 1991 218 1946 381 1947 137 
30 59 1946 206 1958 374 1978 124 
31 61 1958 205 1991 373 1957 123 
32 63 1980 204 1953 366 1972 120 
33 65 1953 200 1959 362 1958 120 
34 67 1989 192 1987 344 1986 119 
35 69 1971 187 1971 342 1946 119 
36 71 1987 185 1989 341 1973 118 
37 73 1973 179 1969 308 1953 117 
38 75 1978 176 1973 302 1989 117 
39 76 1972 174 1977 294 1985 114 
40 78 1957 173 1954 291 1980 113 
41 80 1977 173 1985 284 1977 112 
42 82 1986 171 1972 281 1971 110 
43 84 1985 170 1978 280 1987 106 
44 86 1954 164 1955 279 1970 106 
45 88 1955 162 1956 278 1955 104 
46 90 1956 161 1957 275 1990 104 
47 92 1970 161 1986 274 1956 102 
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48 94 1979 158 1979 271 1979 102 
49 96 1990 156 1970 270 1954 101 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 

m P,% ɝɨɞɵ Qɫɪɟɞɧɟɝɨɞ ɝɨɞɵ Qɫɪɟɞɧɟɩɨɥ ɝɨɞɵ Qɫɪɟɞɧɟɦɟɠ 

50 98 1969 151 1990 261 1969 73 

 
ɂɡ ɢɫɯɨɞɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɧɚɯɨɞɢɦ ɫɪɟɞɧɟɝɨɞɨɜɵɟ, 

ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɟ ɢ ɫɪɟɞɧɢɟ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ ɪɚɫɯɨɞɵ ɢ ɪɚɧɠɢɪɭɟɦ ɢɯ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ. 

ɋɱɢɬɚɟɦ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ 
ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɸɬ 
ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ 
ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 90 ɢ 50%. 

 
2.1.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) 
 
ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɪɚɫɯɨɞɨɜ ɜ 

ɬɟɤɭɳɟɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɤ ɪɚɫɯɨɞɭ ɜ ɛɚɡɨɜɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ: 
ʞଽ଴ሺ˒ˑˎˑ˅ˑˇːыˌሻܭ   = ொ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˕ˈˍ˖˜.ሺଵଽସ଻ሻொ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˄˃ˊ.ሺଵଽହଶሻ = ସଶଷସ଴଺ = ͳ,Ͳͷ                                (2.1) 

 
ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɪɚɫɯɨɞɨɜ ɜ 

ɬɟɤɭɳɟɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɤ ɪɚɫɯɨɞɭ ɜ ɛɚɡɨɜɨɦ ɫɪɟɞɟɜɨɞɧɨɦ ɝɨɞɭ: 
ʞସ଻ሺ˒ˑˎˑ˅ˑˇːыˌሻܭ  = ொ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜.ሺଵଽହ଻ሻொ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ.ሺଵଽହ଺ሻ = ଶ଻ହଶ଻଼ = Ͳ,ͻͻ                              (2.2) 

 
2.1.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) 
 
ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɪɚɫɯɨɞɨɜ ɜ 

ɬɟɤɭɳɟɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɤ ɪɚɫɯɨɞɭ ɜ ɛɚɡɨɜɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ: 
ʞଽ଴ሺˏˈˉˈːːыˌሻܭ  = ொ˔˓ˈˇ.ˏˈˉˈː.˕ˈˍ˖˜.ሺଵଽଽ଴ሻொ˔˓ˈˇ.ˏˈˉˈː.˄˃ˊ.ሺଵଽହ଺ሻ = ଵ଴ସଵ଴ଶ = ͳ,Ͳʹ;                                   (2.3) 

 
ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɪɚɫɯɨɞɨɜ ɜ 

ɬɟɤɭɳɟɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɤ ɪɚɫɯɨɞɭ ɜ ɛɚɡɨɜɨɦ ɫɪɟɞɟɜɨɞɧɨɦ ɝɨɞɭ: 
ʞସ଻ሺˏˈˉˈːːыˌሻܭ  = ொ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜.ሺଵଽ଺଺ሻொ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ.ሺଵଽହଶሻ = ଵହଶଵହ଻ = Ͳ,ͻ͹;                               (2.4) 
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2.1.3 Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ. Ɋɚɫɯɨɞɵ ɛɚɡɨɜɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɩɢɫɵɜɚɸɬɫɹ 

ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɨɣ. Ɋɚɫɯɨɞɵ ɦɟɠɟɧɧɵɯ ɦɟɫɹɰɟɜ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɢɜɟɞɟɧɢɹ ܭɉଽ଴ሺɦɟɠɟɧɧыɣሻ = ͳ,Ͳʹ, ɚ ɪɚɫɯɨɞɵ ɩɨɥɨɜɨɞɧɵɯ ɦɟɫɹɰɟɜ ɭɦɧɨɠɚɸɬɫɹ 
ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ܭɉଽ଴ሺɩɨɥɨɜɨɞɧыɣሻ = Ͳ,ͻͻ. ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧ 
ɢɫɯɨɞɧɵɣ ɪɹɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 

 
Ɍɚɛɥɢɰɚ 2.2 - ɂɫɯɨɞɧɵɣ ɪɹɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞ P=90% 
I II  III IV  V VI  VII VIII IX  X XI  XII 

Qɫɪ. 
ɝɨɞ 

1956 61 57 55 249 329 279 254 160 159 119 148 59 161 

1956(ɩɪ) 62 58 56 247 326 276 251 163 162 121 151 60 161 
 

 ɉɨɫɥɟ ɭɦɧɨɠɟɧɢɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ ɞɨɥɠɟɧ ɢɡɦɟɧɢɬɶɫɹ. ȼ ɦɨɟɦ ɫɥɭɱɚɟ ɨɧ ɧɟ ɢɡɦɟɧɢɥɫɹ. 

ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. Ɋɚɫɯɨɞɵ ɛɚɡɨɜɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɩɢɫɵɜɚɸɬɫɹ 
ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɨɣ. Ɋɚɫɯɨɞɵ ɦɟɠɟɧɧɵɯ ɦɟɫɹɰɟɜ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɢɜɟɞɟɧɢɹ ܭɉସ଻ሺɦɟɠɟɧɧыɣሻ = Ͳ,ͻ͹, ɚ ɪɚɫɯɨɞɵ ɩɨɥɨɜɨɞɧɵɯ ɦɟɫɹɰɟɜ ɭɦɧɨɠɚɸɬɫɹ 
ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ܭɉସ଻ሺɩɨɥɨɜɨɞɧыɣሻ = ͳ,Ͳͷ. ȼ ɬɚɛɥɢɰɟ 2.3 ɩɪɟɞɫɬɚɜɥɟɧ 
ɢɫɯɨɞɧɵɣ ɪɹɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 

 
Ɍɚɛɥɢɰɚ 2.3 - ɂɫɯɨɞɧɵɣ ɪɹɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞ P=47% 
I II  III  IV V VI  VII VIII IX X XI  XII 

Qɫɪ. 
ɝɨɞ 

1952 122 113 100 352 498 483 278 143 163 227 224 164 239 

1952(ɩɪ) 118 110 97 370 523 507 292 139 158 220 217 159 242 

 
ɉɨɫɥɟ ɭɦɧɨɠɟɧɢɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ ɞɨɥɠɟɧ ɢɡɦɟɧɢɬɶɫɹ. ȼ ɦɨɟɦ ɫɥɭɱɚɟ ɨɧ ɢɡɦɟɧɢɥɫɹ, 
ɩɨɷɬɨɦɭ ɪɟɞɚɤɬɢɪɭɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɚɤ, ɱɬɨɛɵ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɞɨ ɢ 
ɩɨɫɥɟ ɭɦɧɨɠɟɧɢɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɵɥɢ ɪɚɜɧɵ: 

ɉସ଻ሺɦɟɠɟɧɧыɣሻ’ܭ  = Ͳ,ͻͶ; ܭɉସ଻ሺɩɨɥɨɜɨɞɧыɣሻ = ͳ,Ͳͷ; 
 

ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɣ ɪɹɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɨɫɥɟ 
ɭɦɧɨɠɟɧɢɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ. 

 
Ɍɚɛɥɢɰɚ 2.4 - ɂɫɯɨɞɧɵɣ ɪɹɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 

Ƚɨɞ 
P=47% 

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

1952 122 113 100 352 498 483 278 143 163 227 224 164 239 



16 
 

 

 

1952 115 106 94 370 523 507 292 164 163 213 181 144 239 

 
Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 

2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 -Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ Ɋ90% ɢ 

Ɋ50% 
 

2.2  Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.5 -  Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 

ɑɚɫɵ ɉɨɬɪɟɛɥɟɧɢɟ ɊȾɍ(Ʌɟɬɨ), Ɇȼɬ ɉɨɬɪɟɛɥɟɧɢɟ ɊȾɍ(Ɂɢɦɚ), Ɇȼɬ 
1 700 1039 
2 661 996 
3 636 970 
4 623 958 
5 609 951 
6 602 961 
7 617 986 
8 649 1043 
9 703 1113 
10 752 1175 
11 783 1190 
12 792 1197 
13 786 1191 
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14 786 1178 
15 788 1179 
16 785 1172 
17 780 1175 
18 774 1193 
19 768 1197 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.5 
ɑɚɫɵ ɉɨɬɪɟɛɥɟɧɢɟ ɊȾɍ(Ʌɟɬɨ), Ɇȼɬ ɉɨɬɪɟɛɥɟɧɢɟ ɊȾɍ(Ɂɢɦɚ), Ɇȼɬ 

20 767 1194 
21 762 1180 
22 763 1168 
23 761 1142 
24 749 1100 

 
Ƚɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɗɋ ɩɨ ɡɢɦɟ ɢ ɥɟɬɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2 ɢ 2.3. 
 

 
Ɋɢɫɭɧɨɤ 2.2 - Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɗɋ ɩɨ ɡɢɦɟ  
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Ɋɢɫɭɧɨɤ 2.3 - Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɗɋ ɩɨ ɥɟɬɭ 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ (ɂɄɇ) 
 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɂɄɇ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɧɟɤɨɬɨɪɵɟ 

ɞɟɣɫɬɜɢɹ ɫ ɦɨɳɧɨɫɬɹɦɢ ɫɢɫɬɟɦɵ: ɪɚɧɠɢɪɨɜɚɧɢɟ ɩɨ ɭɛɵɜɚɧɢɸ, ɪɚɫɱɟɬ 
ɩɪɢɪɚɳɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ, ɢ ɢɯ ɤɨɨɪɞɢɧɚɬɵ ɩɪɢɪɚɳɟɧɢɣ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɵɱɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɵ 2.6 ɢ 2.7. 

 
Ɍɚɛɥɢɰɚ 2.6 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɚ ɡɢɦɭ 

Pɪɚɧ, 
Ɇȼɬ ∆P, Ɇȼɬ ∆t, ɱ 

∆ɗ, ɦɥɧ 
Ʉȼɬ∙ɱ 

∆Pɫɭɦ,   
Ɇȼɬ 

∆ɗ, ɦɥɧ 
Ʉȼɬ∙ɱ 

1197 1 1 0,001 26 0,026 
1197 3 2 0,005 29 0,031 
1194 2 3 0,005 30 0,036 
1193 2 4 0,007 32 0,043 
1191 1 5 0,003 33 0,047 
1190 11 6 0,065 43 0,111 
1180 1 7 0,006 44 0,117 
1179 1 8 0,004 45 0,121 
1178 3 9 0,025 48 0,146 
1175 1 10 0,008 48 0,153 
1175 3 11 0,030 51 0,183 
1172 4 12 0,047 55 0,230 
1168 26 13 0,338 81 0,568 
1142 29 14 0,407 110 0,976 
1113 13 15 0,189 123 1,164 
1100 57 16 0,912 180 2,076 
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1043 4 17 0,069 184 2,146 
1039 44 18 0,788 227 2,933 
996 10 19 0,184 237 3,117 
986 16 20 0,325 253 3,442 
970 8 21 0,177 262 3,619 
961 4 22 0,079 265 3,697 
958 7 23 0,153 272 3,851 
951 924 24 22,182 1196 26,033 

 
Ɍɚɛɥɢɰɚ 2.7 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɚ ɥɟɬɨ 

Pɪɚɧ, 
Ɇȼɬ ∆P, Ɇȼɬ ∆t, ɱ 

∆ɗ, ɦɥɧ 
Ʉȼɬ∙ɱ 

∆Pɫɭɦ,   
Ɇȼɬ 

∆ɗ, ɦɥɧ 
Ʉȼɬ∙ɱ 

792 4 1 0,004 2 0,002 
788 2 2 0,003 4 0,005 
786 0 3 0,001 4 0,006 
786 0 4 0,002 4 0,008 
785 2 5 0,012 7 0,020 
780 5 7 0,038 16 0,079 
774 7 8 0,052 22 0,131 
768 1 9 0,007 23 0,137 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.7 
Pɪɚɧ, 
Ɇȼɬ ∆P, Ɇȼɬ ∆t, ɱ 

∆ɗ, ɦɥɧ 
Ʉȼɬ∙ɱ 

∆Pɫɭɦ,   
Ɇȼɬ 

∆ɗ, ɦɥɧ 
Ʉȼɬ∙ɱ 

767 4 10 0,040 27 0,177 
763 1 11 0,006 28 0,184 
762 2 12 0,020 29 0,204 
761 9 13 0,118 38 0,322 
752 3 14 0,039 41 0,360 
749 46 15 0,685 87 1,045 
703 3 16 0,047 90 1,092 
700 40 17 0,676 129 1,768 
661 12 18 0,216 141 1,984 
649 12 19 0,230 153 2,213 
636 13 20 0,263 167 2,477 
623 7 21 0,137 173 2,613 
617 7 22 0,163 181 2,776 
609 8 23 0,180 188 2,957 
602 584 24 14,019 772 16,975 

 
ɉɨ ɞɚɧɧɵɦ ɫɬɨɥɛɰɨɜ ∆ɊΣ ɢ ∆ɗΣ ɢɡ ɬɚɛɥɢɰ 2.6 ɢ 2.7 ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɂɄɇ 

ɜ ɨɛɪɚɬɧɵɯ ɨɫɹɯ ɡɚ ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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2.3.1 Ɋɚɡɦɟɳɟɧɢɟ Ƚɗɋ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ Ʉɚɪɟɥɶɫɤɨɝɨ  ɊȾɍ, ɧɚ ɂɄɇ 
 

Ƚɗɋ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɨɛɫɬɜɟɧɧɨɫɬɢ Ɏɢɥɢɚɥɚ «Ʉɚɪɟɥɶɫɤɢɣ» ɉȺɈ «ɌȽɄ-
1»  ɊȾɍ Ɋɟɫɩɭɛɥɢɤɚ Ʉɚɪɟɥɢɹ: ɘɲɤɨɡɟɪɫɤɚɹ Ƚɗɋ, ɉɨɞɭɠɟɦɫɤɚɹ Ƚɗɋ ɢ 
ɉɭɬɤɢɧɫɤɚɹ Ƚɗɋ. ɉɪɨɢɡɜɨɞɢɦ ɜɵɱɢɫɥɟɧɢɹ, ɭɜɟɥɢɱɢɜɚɹ ɦɨɳɧɨɫɬɶ ɞɥɹ ɡɢɦɵ ɧɚ 
10% ɢ ɭɦɟɧɶɲɚɹ ɧɚ 10% ɞɥɹ ɥɟɬɚ. 

 
Ɋɭɫɬ = 150 Ɇȼɬ 
 
ɗɫɪ.ɝɨɞ. = 692ɦɥɧ. ɤȼɬ∙ɱ 
 
Ɂɢɦɚ: 

 

ɗ = Эଷ଺ହ +10% = 
଺ଽଶଷ଺ହ + ͳͲ% = ʹ,ͳ ɦɥɧ. ɤȼɬ ∙ ɱ                                           (2.5) 

 
Ʌɟɬɨ: 

 

ɗ = Эଷ଺ହ - 10% = 
଺ଽଶଷ଺ହ − ͳͲ% = ͳ,͹ ɦɥɧ. ɤȼɬ ∙ ɱ                                           (2.6) 

 
 
 
2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɭɠɧɨ 

ɡɧɚɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɫɟɡɨɧɚ ɢɡ ɬɚɛɥɢɰɵ 2.5. 
 ˏܰ˃ˍ˔ˊˋˏ˃ =1197 Ɇȼɬ, ˏܰ˃ˍ˔ˎˈ˕ˑ =792 Ɇȼɬ; 
 

Ⱦɚɥɟɟ ɪɚɫɱёɬ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ௧ܰ = ܽ + ݐ°Ͳ͵|ݏ݋ܾܿ − ͳͷ°|,                                                                         (2.7) 

  ˆˇˈ     ܽ = ˏܰ˃ˍ˔ˊˋˏ˃ + ˏܰ˃ˍ˔ˎˈ˕ˑʹ ; ܾ = ˏܰ˃ˍ˔ˊˋˏ˃ − ˏܰ˃ˍ˔ˎˈ˕ˑʹ ݐ ; − ːˑˏˈ˓ ˏˈ˔я˙˃. 
 

Ⱦɥɹ ɧɚɲɟɝɨ OȾɍ: 
 ܽ = ଵଵଽ଻+଻ଽଶଶ = ͻͻͷ                                                                                       (2.8) 
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ܾ = ଵଵଽ଻−଻ଽଶଶ = ʹͲ͵                                                                                       (2.9) 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɟɦ ɞɥɹ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ: 
 ˔ܰ˓́̀ ˏ˃ =1100 Ɇȼɬ, ˔ܰ˓ˎ̍ ˕ˑ =725 Ɇȼɬ; 
 
aɫɪ= 918, b= 193 
 
Ⱦɚɥɟɟ ɡɚɧɨɫɢɦ ɜɵɱɢɫɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.8 - ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɦɨɳɧɨɫɬɢ ɊȾɍ ɪɟɫɩɭɛɥɢɤɢ Ʉɚɪɟɥɢɹ 
 ɚ b ɚ ɫɪ b ɫɪ 

995 203 918 193 
Ɇɟɫɹɰ Pt, Ɇȼɬ Pt ɫɪ, Ɇȼɬ 

1 1197 1104 
2 1138 1054 
3 1047 967 
4 942 868 
5 851 781 
6 799 731 
7 799 731 
8 851 781 
9 942 868 
10 1047 967 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.8 
11 1138 1054 
12 1191 1104 

 
ɇɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɊȾɍ 

Ɋɟɫɩɭɛɥɢɤɚ Ʉɚɪɟɥɢɹ. 
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Ɋɢɫɭɧɨɤ 2.4 - ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɊȾɍ Ɋɟɫɩɭɛɥɢɤɚ 

Ʉɚɪɟɥɢɹ 
 

2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 
 
2.5.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ 

ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɧɚɝɪɭɡɤɢ. ɇɚ ɧɟɦ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɛɵɬɨɜɵɟ ɦɨɳɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɢ ȼɏɄ  ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. Ⱦɚɥɟɟ ɫɪɚɜɧɢɜɚɸɬɫɹ ɞɜɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ( ɩɨ 
ɜɨɞɨɬɨɤɭ, ɩɨ ȼɏɄ). ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɷɬɢɯ ɞɜɭɯ ɪɟɠɢɦɨɜ ɧɚɯɨɞɹɬ ɢɡɛɵɬɤɢ 
ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.1 [ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.2 [ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9. 
 

Ɍɚɛɥɢɰɚ 2.9 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
Ɇɟɫɹɰ ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧ ɢɸɥ ɚɜɝ ɫɟɧ ɨɤɬ ɧɨɹ ɞɟɤ 
P’ɫɢɫɬ., Ɇȼɬ 1104 1054 967 868 781 731 731 781 868 967 1054 1104 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.9 
Ɇɟɫɹɰ ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧ ɢɸɥ ɚɜɝ ɫɟɧ ɨɤɬ ɧɨɹ ɞɟɤ 
Nɫɭɳ.ɝɷɫ, Ɇȼɬ 150 150 150 150 150 150 150 150 150 150 150 150 
Nɛɵɬ., Ɇȼɬ 

   
65 78 67 61 37 37 42 

  Nɜɯɤ., Ɇȼɬ 27 27 27 
       

27 27 
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ɋ ɭɱɟɬɨɦ ɢɡɛɵɬɤɚ ɦɨɳɧɨɫɬɢ, ɪɚɡɦɟɳɚɟɦ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɥɢɧɢɸ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɬɚɤ ɱɬɨɛɵ ɜɟɫɶ ɢɡɛɵɬɨɤ ɛɵɥ ɭɱɬɟɧ. ȼ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɯɜɚɬɢɥɨ ɧɚ 4 ɦɟɫɹɰɚ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɢɠɟ ɜ ɬɚɛɥɢɰɟ 2.10. 

 
Ɍɚɛɥɢɰɚ 2.10 - Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ 

Ɇɟɫɹɰ I II  XI  XII 
Nɝɚɪɚɧɬ, Ɇȼɬ 85 40 40 85 
 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɦɟɫɹɰɵ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɩɚɥɢ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, 
ɪɚɛɨɬɚɟɦ ɩɨ ɬɪɟɛɨɜɚɧɢɟɦ ȼɏɄ.  

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɨɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1[ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. 
 
2.5.2 ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ɋ90% 
 
Ɋɚɫɱɟɬ ɪɚɛɨɬɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɦɟɬɨɞɨɦ 

ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ 
ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɟɫɹɰɚ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɨɥɨɜɨɞɶɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɷɬɨ ɧɨɹɛɪɶ. ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ ɷɬɨɦ ɦɟɫɹɰɟ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɨɬɦɟɬɤɭ ɇɉɍ(75 ɦ). 

Ɋɟɡɭɥɶɬɚɬɵ ɩɟɪɜɨɝɨ ɪɚɫɱɟɬɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ Ⱥ.3 [ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɛɨɬɤɢ ɜ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɧɟ ɞɨɛɪɚɥɢ 0,05 ɦ ɞɨ ɇɉɍ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɭɦɟɧɶɲɚɟɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɜ ɧɨɹɛɪɟ, ɞɟɤɚɛɪɟ, ɹɧɜɚɪɟ 
ɢ ɮɟɜɪɚɥɟ ɞɨ ɡɧɚɱɟɧɢɣ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ Ⱥ.4 [ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. 

ɂɫɯɨɞɹ ɢɡ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɍɆɈ ɪɚɜɧɨɣ 69,50 
ɦ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
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Ɋɢɫɭɧɨɤ 2.5 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.6 ɇɚɯɨɠɞɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɂɄɇ ɞɥɹ 2 

ɦɟɫɹɰɟɜ. ɇɟɨɛɯɨɞɢɦɨ ɧɚ ɤɚɠɞɭɸ ɂɄɇ ɜɩɢɫɚɬɶ ɜɵɪɚɛɨɬɤɭ ɡɚ ɦɟɫɹɰ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɛɢɜ ɟɟ ɦɢɧɢɦɭɦ ɧɚ 2 ɱɚɫɬɢ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɚɡɟ,ɩɢɤɟ 
(ɩɨɥɭɩɢɤɟ) ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɜɩɢɫɚɬɶ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ. 

ȼɵɪɚɛɨɬɤɚ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɗɛɚɡɵ=
ொౣi౤ ሺ˅˘ˍሻଶ ∙ ܪ ∙ ݇௡ ∙ ʹͶ Ɇȼɬ∙ɱ                                                           (2.10) 

 
ɝɞɟ H –ɧɚɩɨɪ ɜ ɡɚɞɚɧɧɵɣ ɦɟɫɹɰ. 

Ɉɫɬɚɜɲɭɸɫɹ ɜɵɪɚɛɨɬɤɭ ɫɱɢɬɚɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɩɨɥɧɨɣ ɜɵɪɚɛɨɬɤɢ ɡɚ ɦɟɫɹɰ 
ɢ ɜɵɪɚɛɨɬɤɢ ɜ ɛɚɡɟ. ɉɟɪɟɦɟɳɚɹ ɤɚɬɟɬ ɜɵɪɚɛɨɬɤɢ ɩɨ ɝɪɚɮɢɤɭ ɂɄɇ ɦɟɧɹɟɦ 
ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɜ ɦɟɫɹɰɟ. 

ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ, ɜɦɟɫɬɟ ɜɩɢɫɚɧɧɨɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2,3 [ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. 

 
2.7 Ɋɚɫɱёɬ ɪɟɡɟɪɜɨɜ 
 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɊȾɍ ɫɨɫɬɚɜɥɹɟɬ2,0 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

 ˖ܰ˔˕ˆэ˔ = ˓ܰ˃˄.ˆэ˔ + ˓ܰˈˊː˃ˆ˓+ ˓ܰˈˊ˃˅˃˓                                                                        (2.11) 
 

ɝɞɟ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɭɦɚ ɜɵɬɟɫɧɟɧɢɹ 
ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ.  
 ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ  ˓ܰ˃˄.ˆэ˔  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɟɪɜɨɦɭ ɦɟɫɹɰɭ(ɹɧɜɚɪɸ).  

69,00
70,00
71,00
72,00
73,00
74,00
75,00
76,00

Zɧ, ɦ

Ɇɟɫɹɰ
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ɂ ɞɥɹ ɷɬɨɝɨ ɦɟɫɹɰɚ 
 ˅ܰы˕.˓˃˄.ˆэ˔ = ͳ͹ͷ ʛʑ˕ 
 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɫɨɫɬɚɜɥɹɟɬ 2,0% ɢ ɧɚɯɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 

 N˓ˈˊ.˔−ˏыː˃ˆ˓ = Nౣax˔−ˏыଵ଴଴% ∙ ʹ% = ʹ͵,ͺ ʛʑ˕                                                          (2.12) 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɫɱɢɬɚɟɦ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ 

ɦɚɤɫɢɦɭɦɚ ɫɢɫɬɟɦɵ. 
 ˓ܰˈˊ.˔−ˏы˃˅˃˓ = Nౣax˔−ˏыଵ଴଴% ∙ ͺ% =95,2 Ɇȼɬ                                                            (2.13) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ 

ɮɨɪɦɭɥɟ (2.11) ɛɭɞɟɬ ɪɚɜɧɚ: 
 

 ˖ܰ˔˕ˆэ˔ = ˅ܰы˕.˓˃˄.ˆэ˔ + ˓ܰˈˊː˃ˆ˓ = ͳ͹ͷ + ͳ͹,ͷ = ͳͻ͵ ʛʑ˕ 
 
2.8 ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 
 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 

˓ܰˈˏ˒˓.ʒЭʠ = ଵ∙ே˖˔˕˒˓.ʒЭʠ଺ = ଵଽଷ଺ = ͵ʹ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ                                           (2.14) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 

˓ܰˈˏ˔˖˜.ʒЭʠ = ଵ∙ே˖˔˕˔˖˜.ʒЭʠ଺ = ଵ଺ହ଺ = ʹͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ                                        (2.15) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ: 
 ˓ܰˈˏʡЭʠ = ே˖˔˕ʡЭʠଶ ∙ ଵଶ + ே˖˔˕ʡЭʠଶ ∙ ͳ = ଽହଵସ + ଽହଵଶ = ͹ͳͶ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ                    (2.16) 

 
 Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
Ⱥ.5[ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. Ⱦɢɚɝɪɚɦɦɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
Ⱥ.4[ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. 
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2.9 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. ɉɨɫɤɨɥɶɤɭ ɫɪɚɛɨɬɚɬɶ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɦɨɠɧɨ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɬɨ ɩɪɨɜɨɞɢɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɪɚɫɱɟɬɨɜ. ɉɨ ɝɪɚɮɢɤɭ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɞɚɜɚɟɦɨɣ 
ɦɨɳɧɨɫɬɢ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɬɨɤɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɚɥɨɜɨɞɧɨɝɨ. ɇɚɢɛɨɥɶɲɚɹ ɜɵɪɚɛɨɬɤɚ ɢɡ ɷɬɢɯ ɜɚɪɢɚɧɬɨɜ ɨɛɴɹɜɥɹɟɬɫɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɨɣ Ƚɗɋ. 
 ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɚɧɚɥɨɝɢɱɧɨ ɦɚɥɨɜɨɞɧɨɦɭ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
Ⱥ.6[ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɪɚɫɱɟɬɚ ɪɚɜɧɚ: ∑ɗ=0,504 
ɥɪɞ ɤȼɬ·ɱ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɜɵɪɚɛɨɬɤɭ ɢ ɨɛɴɹɜɥɹɟɦ ɟё 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ. ɗɫɪ.ɦɧɨɝɨɥɟɬɧ.= 0,504 ɦɥɪɞ ɤȼɬ·ɱ. 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɬɪɨɢɬɫɹ 
ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ 2.6. 

 

 
Ɋɢɫɭɧɨɤ 2.6 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɬɟɱɟɧɢɟ 

69,00
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72,00

73,00
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76,00

Z ȼȻ 

ɇɉɍ=75 ɦ

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ

ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ

ɍɆɈ

Ɇɟɫɹɰ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɢɥɢ 

ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɧɰɢɢ.  
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ ɞɥɹ ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 
ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɨ ɦɨɳɧɨɫɬɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɨ ɩɪɨɩɭɫɤ. 
ɫɩɨɫɨɛɧɨɫɬɢ 

QɇȻ, 
ɦ3/ɫ 

ZɇȻ
Ʌɟɬɨ, 
ɦ 

ZɇȻ
Ɂɢɦɚ, 
ɦ 

Hɇɉɍ, ɦ HɍɆɈ, 
ɦ 

HZȼȻ1, ɦ Q, 
ɦ3/ɫ 

H, ɦ Q, 
ɦ3/ɫ 

H, ɦ 

0,0 45,00 45,00 29,6 24,1 27,0 28,0 795,9 25,0 940,2 
90,3 45,66 45,65 29,0 23,5 26,3 27,5 810,4 24,6 931,7 
133,7 45,90 45,91 28,7 23,2 26,1 27,0 825,4 24,2 925,0 
190,4 46,16 46,17 28,4 22,9 25,8 26,5 841,0 23,7 914,4 
266,3 46,44 46,43 28,2 22,7 25,6 26,0 857,2 23,2 905,7 
399,4 46,80 46,82 27,8 22,3 25,2 25,5 874,0 22,8 896,9 
532,5 47,09 47,08 27,5 22,0 24,9 25,0 891,5 22,3 887,9 
665,7 47,34 47,34 27,3 21,8 24,7 24,5 909,6 21,9 878,9 
798,8 47,60 47,6 27,0 21,5 24,4 24,0 928,6 21,4 869,8 
932,0 47,86 47,86 26,7 21,2 24,1 23,5 948,4 21,0 860,6 

 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 3.1. 
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Ɋɢɫɭɧɨɤ 3.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ʹͻ,Ͷɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ Qmin=Qɜɯɤ=60 ɦ3/ɫ; 

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ H˓˃˔˚ = ʹͶ,ʹ ˏ . Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ʹͳ,Ͷ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

 
3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, 

ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ H୫a୶ =29,4 ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ H˒˓ˈˇ 

ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. H୫a୶ ൑ H˒˓ˈˇ, ɚ ɨɬɧɨɲɟɧɢɟ ୌ୫୧୬ୌ୫a୶ =ଶଵ,ସଶଽ,ସ = Ͳ,͹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɧɵɟ 

ɝɢɞɪɨɬɭɪɛɢɧɵ: 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ 30ɚ-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-30ɛ-ȼ. 
ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
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Ɍɚɛɥɢɰɚ 3.2 - ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ30ɚ-ȼ ɉɅ30ɛ-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 

ɝɢɞɪɨɬɭɪɛɢɧ 
H˒˓ˈˇ, ˏ 30 30 

Ⱦɢɚɩɚɡɨɧ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ H୫୧୬ H୫a୶⁄  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ 
ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ 
n′ଵ ୭୮୲, ˑ˄/ˏ 126 130 

Ɉɩɬɢɦɚɥɶɧɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ 

Qଵ ୭୮୲, ˎ/˔ 890 1270 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ 
ɦɨɞɟɥɢ 

ηˏ  ୭୮୲ 0,920 0,912 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q′ଵ୫a୶, ˎ/˔ 1950 1900 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɤɚɜɢɬɚɰɢɢ σ ሺQଵ୫a୶, ሻ 1,0 1,0 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Dଵ ୫ , ˏ 0,460 0,460 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ 

Hˏˑˇ , ˏ 0,460 0,460 

Ɍɟɦɩɟɪɚɬɭɪɚ tˏˑˇ, ℃ 5 21 
 

ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 

 Qሺ୮ଵሻ′ = ͳ,͹͹Ͳ ˏయ̝
, ŋሺ୮ଵሻ′ = Ͳ,ͺͺ͹ – ɞɥɹ ɉɅ30ɚ-ȼ, 

 Qሺ୮ଵሻ′ = ͳ,ͺͳͲ ˏయ̝
, ŋሺ୮ଵሻ′ = Ͳ,ͺͻ – ɞɥɹ ɉɅ30ɛ-ȼ. 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ.  
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ŋɬ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ηʡ = ͳ − (ͳ − ŋሺ୮ଵሻ′ ൯ ∙ ൮ሺͳ − εሻ + ε ∙ √(Dଵ ʛDଵ )ଶ ∙ HʛH˓ ∙ (νʜνʛ)ଶభబ ) = 
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= ͳ − ሺͳ − Ͳ,ͺͺͺሻ ∙ ൮ሺͳ − Ͳ,͹ͷሻ + Ͳ͹ͷ ∙ √(Ͳ,Ͷ͸Ͷ,ͷ )ଶ ∙ ͺʹͶ,ʹ ∙ ( ͳ,͵Ͳ,ͻͺ)ଶభబ ) = 

= Ͳ,ͻʹʹ,                                                                                                                                    ሺ͵.ͳሻ 
 
ɝɞɟ     ŋ(p1), D1ɦ, ɇɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;   
 D1, Hɪ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  

  νɧ, νɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 

  ε – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ε=0,75). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N′˃ = ͻ,ͺͳ ∙ Q′୍ ˓ ∙ Dଵଶ ∙ Hଵ˓,ହ ∙ ηʡ ∙ ηˆ ˔˓ = 

 = ͻ,ͺͳ ∙ ͳ,ͺͳʹ ∙ Ͷ,ͷଶ ∙ ʹͶ,ʹଵ,ହ ∙ Ͳ,ͻʹʹ ∙ Ͳ,ͻ͹ = ͵ͺ͵Ͳ͸,ͻ,                                      (3.2) 
 
ɝɞɟ    Qሺ୮ଵሻ′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  

ŋɝ.ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97).   
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 z′˃ = N˖˔˕N′˃ = ͳͻ͵ͲͲͲ͵ͺ͵Ͳ͸,ͻ                                                                                             ሺ͵.͵ሻ 

 
ɝɞɟ     ܰ ˖˔˕ = 193 Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 n = n′୍ ˓ ∙ √ୌ˓∙∆ୈభ = ͳ͵Ͳ ∙ √ଶସ,ଶ∙ଵ,଴ଵସ,ହ = ͳͶʹ,ͻͶ,                                                (3.4) 

 
ɝɞɟ  n′୍ ˓  – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ 
ɤ ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 

Ɍɟɩɟɪɶ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɥɢɧɢɢ 
ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ 
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ɬɭɪɛɢɧɵ H୫a୶, H˓ ɢ H୫୧୬, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 n′୍୫a୶ = nେ ∙ Dଵ√H୫୧୬ ∙ ∆ = ͳͷͲ ∙ Ͷ,ͷ√ʹͳ,Ͷ ∙ ͳ,Ͳͳ = ͳͶͷ,Ͳ͹                                              ሺ͵.ͷሻ 
 n′୍˓ = nେ ∙ Dଵ√H୫୧୬ ∙ ∆ = ͳͷͲ ∙ Ͷ,ͷ√ʹͶ,ʹ ∙ ͳ,Ͳͳ = ͳ͵͸,Ͷʹ                                                   ሺ͵.͸ሻ 
 n′୍୫୧୬ = nେ ∙ Dଵ√H୫୧୬ ∙ ∆ = ͳͷͲ ∙ Ͷ,ͷ√ʹͻ,Ͷ ∙ ͳ,Ͳͳ = ͳʹ͵,͹͹                                               ሺ͵.͹ሻ 
 

Ɋɚɫɫɱɢɬɚɟɦ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ 
ɄɉȾ: 

 Q′୍ ∙ ηʡ = N˃ͻ,ͺͳ ∙ Dଵଶ ∙ (∆ ∙ ʜ˓൯ଵ,ହ = ͵ʹͳ͸͸ͻ,ͺͳ ∙ Ͷ,ͷଶ ∙ ሺͳ,Ͳͳ ∙ ʹͶ,ʹሻଵ,ହ = 

 = ͳ,ͶͲʹ                                                                                                                                 ሺ͵.ͺሻ 
 

ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
 Q′୍ = Q୫୧୬Dଵଶ ∙ √H ∙ ∆ = ͳͲͲͶ,ͷଶ ∙ √ʹͻ,Ͷ ∙ ͳ,Ͳͳ = 

 = Ͳ,ͻͲ͸                                                                                                                                 ሺ͵.ͻሻ 
 
ɝɞɟ Q୫୧୬ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
 

3.3 ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɬɭɪɛɢɧ ɢ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
 
Ɋɚɡɦɟɫɬɢɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ ɜ ɬɚɛɥɢɰɟ 3.3.  
 

Ɍɚɛɥɢɰɚ 3.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ 

D1,ɦ 4,5 5 5,3 5,6 6 6,3 ηʡ,% 0,928 0,929 0,929 0,930 0,930 0,930 
N' ɚɝɪ,ɤȼɬ 37665,1 46546,0 52327,1 58447,8 67137,2 74050,8 

Z'ɚ, ɲɬ 5,12 4,15 3,69 3,30 2,87 2,61 
Zɚ, ɲɬ 6 6 4 4 3 3 

Nɚɝɪ,Ɇȼɬ 32166,7 32166,7 48250,0 48250,0 64333,3 64333,3 
Δ1 1,017 1,018 1,019 1,019 1,020 1,020 
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n'ɫ 139,03 125,19 118,13 111,83 104,41 99,46 
nɫ 142,8 136,4 125 115,4 107,1 100 

n' ɇmax 117,51 124,65 121,06 118,06 117,36 115,03 
n' ɇɪɚɫɱ 129,52 137,40 133,43 130,12 129,35 126,79 
n' ɇmin 137,73 146,11 141,89 138,37 137,55 134,83 

Q'1·ŋɬ ɩɪɢ 
Hɪɚɫɱ 1,402 1,136 1,516 1,358 1,578 1,431 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.3 
D1,ɦ 4,5 5 5,3 5,6 6 6,3 

Q'1·ŋɬ ɩɪɢ 
Hmax 1,047 0,848 1,132 1,014 1,178 1,069 

Qmin Hmin 0,993 0,804 0,716 0,641 0,558 0,506 
Qmax Hmax 1,164 0,943 0,839 0,751 0,654 0,593 

 
Ɋɚɡɦɟɫɬɢɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɛ-ȼ ɜ ɬɚɛɥɢɰɟ 3.4.  
 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɛ-ȼ 

D1,ɦ 4,5 5 5,3 5,6 6 5,3 ηʡ,% 0,922 0,923 0,923 0,924 0,924 0,925 
N' ɚɝɪ,ɤȼɬ 38306,9 47346,42 53231,43 59462,58 68309,5 75348,89 

Z'ɚ, ɲɬ 5,04 4,08 3,63 3,25 2,83 2,56 
Zɚ, ɲɬ 6 4 4 3 3 3 

Nɚɝɪ,Ɇȼɬ 32166,6 48250,0 48250,0 64333,33 64333,33 64333,33 
Δ1 1,011606 1,012761 1,013389 1,013975 1,014701 1,015209 
n'ɫ 142,94 128,72 121,47 114,99 107,37 102,28 
nɫ 150 136,4 125 115,4 115,4 107,1 

n' ɇmax 123,77 124,98 121,37 118,36 126,77 123,50 
n' ɇɪɚɫɱ 136,42 137,76 133,78 130,46 139,73 136,13 
n' ɇmin 145,07 146,50 142,26 138,73 148,59 144,76 

Q'1·ŋɬ ɩɪɢ 
Hɪɚɫɱ 1,402 1,704 1,516 1,811 1,578 1,431 

Q'1·ŋɬ ɩɪɢ 
Hmax 1,047 1,272 1,132 1,352 1,178 1,069 

Qmin Hmin 0,996 0,806 0,717 0,642 0,559 0,507 
Qmax Hmax 1,167 0,945 0,841 0,753 0,656 0,595 

 
Ɋɚɫɫɦɚɬɪɢɜɚɹ ɞɚɧɧɵɟ ɬɭɪɛɢɧɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ, ɞɟɥɚɟɦ 

ɜɵɜɨɞ, ɱɬɨ ɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ-500, ɉɅ30ɛ-ȼ-500 ɢ ɉɅ30ɛ-ȼ-560 ɧɟ ɩɨɞɯɨɞɹɬ, 
ɬɚɤ ɤɚɤ ɪɚɫɱёɬɧɚɹ ɬɨɱɤɚ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚɯɨɞɢɬɫɹ 
ɡɚ ɩɪɟɞɟɥɚɦɢ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ, ɨɫɬɚɥɶɧɵɟ ɞɢɚɦɟɬɪɵ ɧɚɯɨɞɹɬɫɹ 
ɜ ɞɨɩɭɫɬɢɦɨɦ ɞɢɚɩɚɡɨɧɟ. 
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3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, 

ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɨɟ  ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇Z˓.ˍ. = Zː.˄.ሺQː.˄.ሻ + Hୱ                                                                                (3.10) 
 

ɝɞɟ   Zː.˄.ሺQː.˄.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  Qː.˄. , ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hୱ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ Hɪɚɫɱ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ 

ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 Hୗ = B − ZʜʐሺQʜʐሻͻͲͲ − σ ∙ H − ͳ,ͷ + Zʤ. = 

 = ͳͲ,͵ − ସହ,଼ହଽ଴଴ − Ͳ,ͷ ∙ ʹͻ,Ͷ − ͳ,ͷ + Zʤ. = −ͷ,ͻͷͳ                                                             (3.11) 

 
ɝɞɟ      B = 10,33 ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ;  ZʜʐሺQʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;  σ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ     
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ;  Zʤ.ʞʚ.  – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ܼɏ.ɉɅ. = 0. 

Ɋɚɫɱёɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ 

ɬɭɪɛɢɧɵ 
D1, 
ɦ 

Za, 
ɲɬ 

nc, 
ɨɛ/ɦɢɧ 

Na, 
Ɇȼɬ 

ɇs1, 
ɦ 

ɇs2, 
ɦ 

ɇs3, 
ɦ 

ɉɅ30ɚ-ȼ 4,5 6 142,8 32166,7 -2,423 -9,773 -9,626 
ɉɅ30ɚ-ȼ 5,3 4 125 48250,0 -3,599 -11,831 -11,537 
ɉɅ30ɚ-ȼ 5,6 4 115,4 48250,0 -2,129 -8,891 -8,891 
ɉɅ30ɚ-ȼ 6,0 3 107,1 64333,3 -4,481 -14,184 -13,585 
ɉɅ30ɚ-ȼ 6,3 3 100 64333,3 -3,011 -9,480 -9,479 
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ɉɅ30ɛ-ȼ 4,5 6 150,0 32166,7 0,811 -5,951 -4,481 
ɉɅ30ɛ-ȼ 5,3 4 125,0 48250,0 -0,659 -9,185 -7,715 
ɉɅ30ɛ-ȼ 6,0 3 115,4 64333,3 -1,835 -10,362 -8,891 
ɉɅ30ɛ-ȼ 6,3 3 107,1 64333,3 0,223 -6,894 -4,775 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ30ɛ-ȼ-450, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ. Ɂɨɧɚ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ Ⱥ.1 [ɉɪɢɥɨɠɟɧɢɟ Ȼ]. 

Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɨɟ 
ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ  
Hs= -5,951. Ⱦɥɹ ɷɬɨɝɨ ɫɥɭɱɚɹ Zʜʐ=45,85. Ɍɨɝɞɚ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (3.10): 
 ∇Z˓.ˍ. = Ͷͷ,ͺͷ + ሺ−ͷ,ͻͷͳሻ = ͵ͻ,ͺͻͻ ˏ                                                      
 

Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 

 
3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ 

ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 Sːˑˏ = Naୡ୭ୱ஦ = ଷଶ,ଵ଺଺଴,଼ଵ = ͵ͻ,͹ ʛʑ ∙ ʏ                                                        (3.12) 

 
ɝɞɟ     cosφ ɩɪɢɧɢɦɚɟɦ  ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,81 ɞɨ 0,9. 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:                                                                      
 ʟ = ଺଴଴଴୬c = ଺଴଴଴ଵହ଴ = ͶͲ                                                                              (3.13) 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-695/155-40. 

Ⱦɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 
Ɍɚɛɥɢɰɚ 3.6 - ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-695/155-40 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ 
 

Ɉɛɨɡɧɚɱɟɧɢɹ 
 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

Ɂɧɚɱɟɧɢɟ 
 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ Sːˑˏ ɆȼȺ 44 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ʟːˑˏ Ɇȼɬ 35 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ Cosφ ɨ.ɟ. 0,8 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 10,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 2,42 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 150 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 1 
ɉɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,28 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 0,21 

3.6 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɜɡɹɬɵɣ ɢɡ Ƚɍɏ (ɩɪɢɥɨɠɟɧɢɟ ȼ): 
 
˔˒ = ͳͺ͹°͵Ͳ′ 
 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɤɠɟ ɢɡ Ƚɍɏ: 
 r˅˘ = ͳ,͸͸͵ ∙ Dଵ = ͳ,͸͸͵ ∙ Ͷ,ͷ = ͹,Ͷͺ ˏ                                                (3.14) 

 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ:  
 D˅˘ = ͹ ˏ 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 

 D˅ы˘ = ͸,ͳ ˏ  
 
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ Ƚɍɏ: 
 b଴ = Ͳ,͵͹ͷ ∙ Dଵ = Ͳ,͵͹ͷ ∙ Ͷ,ͷ = ͳ,͸ͻ ˏ                                                 (3.15) 

 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 B˔˕ = b଴ + Ͳ,ͲͲ͵͵ ∙ Dଵ = ͳ,͸ͻ + Ͳ,ͲͲ͵͵ ∙ Ͷ,ͷ = ͳ,͹͹ ˏ                      (3.16) 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ υɜɯ= Ͷ,ʹ ɦ/ɫ. 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɦɨɳɧɨɫɬɢ ɢ 

ɧɚɩɨɪɚ: 
 Q୘ =  Nଽ,଼ଵ∙ୌp∙ηˑ˒˕ = ଷଶଵ଺଺ଽ,଼ଵ∙ଶସ,ଶ∙଴,ଽ଻∙଴,ଽଷ = ͳͶͻ ˏଷ                                        (3.17) 
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Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 Q୧ = ୕T∙ଷ଺଴ = ଵସଽ∙ଵ଼଻,ହଷ଺଴ = ͹ͺ ˏଷ                                                                  (3.18) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 F˅˘ = ୕i஥˅˘ = ଻଼଻,ଶ = ͳͺ,ͷ ˏଶ                                                                         (3.19) 

 
ɒɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˃˅˘ = r˅˘ − ra = ͹,Ͷͺ − ͵,ͷ = ͵,ͻͺ ˏ                                                      (3.20) 
 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 b˅˘ = Ͷ,͹͹ ˏ 

ȼ ɬɚɛɥɢɰɟ 3.7 ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
 
Ɍɚɛɥɢɰɚ 3.7 - Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ ɋɟɱɟɧɢɹ 
ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 7,48 7,08 6,67 6,27 5,87 5,47 5,06 4,66 4,26 3,86 3,45 3,05 
bi 4,77 4,46 4,14 3,83 3,52 3,21 2,90 2,59 2,27 1,96 1,65 1,69 

ai 4,32 4,24 4,16 4,07 3,99 3,91 3,82 3,74 3,66 3,57 3,49 3,50 
rk 1,24 1,21 1,19 1,16 1,14 1,12 1,09 1,07 1,04 1,02 1,00 1,00 

rk/ra 0,21 0,19 0,17 0,15 0,13 0,11 0,09 0,07 0,04 0,02 0,00 0,00 

ln(rk/ra) 2,14 2,02 1,91 1,79 1,68 1,56 1,45 1,33 1,22 1,10 0,99 0,87 
ri/ra 0,76 0,70 0,65 0,58 0,52 0,45 0,37 0,29 0,20 0,10 0,01 0,14 

ln(ri/ra) 3,62 3,14 2,68 2,24 1,82 1,43 1,07 0,74 0,45 0,19 0,02 0,23 
rk·ctgϕ 16,1

5 
15,8

4 
15,5

3 
15,2

1 
14,9

0 
14,5

9 
14,2

8 
13,9

7 
13,6

6 
13,3

4 
13,0

3 
13,0

7 

rk·ctgϕ·ln(rk
/ra) 

3,42 3,04 2,67 2,31 1,96 1,61 1,26 0,93 0,60 0,28 -
0,04 

0,0 

mi 3,08 2,77 2,46 2,14 1,83 1,52 1,21 0,90 0,59 0,28 -
0,04 

0,00 

Ji 3,52 3,10 2,69 2,30 1,93 1,58 1,25 0,94 0,67 0,42 0,21 0,00 
ϕi 187,

5 
165 143 123 103 84 67 50 35 22 11 0 

Qi 3,98 3,58 3,17 2,77 2,37 1,97 1,56 1,16 0,76 0,36 -
0,05 

-
0,45 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.7 ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φi = f(r i), ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 
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ɧɚ ɪɢɫɭɧɤɟ 3.2. 
 

 
Ɋɢɫɭɧɨɤ 3.2 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢφi = f(ri) 

 

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 5.2, ɚ ɬɚɤɠɟ ɩɨɫɬɪɨɟɧɧɨɝɨ ɝɪɚɮɢɤɚ 
ɜɵɩɨɥɧɹɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

 
3.7 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

3.7.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, 
ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ 
ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
 D∗˅ ൒ (ହ.ଵ∙ʛˍ˓தˇˑ˒ )଴.ଷଷ

                                                                                      (3.21)   

 

ɝɞɟ    τˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
ɉɪɢɧɢɦɚɟɦ τˇˑ˒ = ͵͵ Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓  ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙N୬˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ଷଶଵ଺଺ଵହ଴ = ʹ,Ͳͺͺ͸  ˍʜ ∙ ˏ                                      (3.22) 
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D∗˅ ൒ (ͷ,ͳ ∙ ʹ,Ͳͺͺ͸͵͵ )଴.ଷଷ = Ͳ,͸ͻ ˏ 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ 0,7 ɦɟɬɪɚ. 
 
3.7.2 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ 
ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ (ɤɇ): 

 R˓˃ˇ = ଴,଼∙N୬c∙ୈభ = ଴,଼∙ଷଶଵ଺଺ଵହ଴∙ସ,ହ = ͵ͺ,ͳ ˍʜ                                                           (3.23) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ dɩ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ Dɜ: 
 
dɩ = 0,7+0,02=0,72 ɦ;                                                                              (3.24) 
 
hɩ = 300 ɦɦ = 0,3 ɦ;  
 ܼɫɟɝɦ = 8ɲɬ. 
 

 Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ (ɤɉɚ): 
 ˓˖ˇ = ୖ˓˃ˇୢ˒∗୦˒ ൑ [˓˖ˇ]                                                                                  (3.25)

        
Ⱦɥɹ ɬɚɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ 

[ɪɭɞ] = 29∙U (ɤɉɚ). 
 

U = 
π∙୬˔∙ୢ˒ଷ଴ = ଷ,ଵସ∙ଵହ଴∙଴.଻ଶଷ଴ = ͳͳ,͵ ɦ/ɫ                             (3.26) 

 
[ɪɭɞ] = 29∙17,8 = 327,8 ɤɉɚ                                                                     (3.27) 
 
ɪɭɞ ≤[ ɪɭɞ], ɬɚɤ ɤɚɤ ɷɬɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ 

ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ 

ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
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Rଵ = ୖ˓˃ˇଵ+ଶ ୡ୭ୱ α+ଶ ୡ୭ୱ ଶα = ଻଻ଵ+ଶ ୡ୭ୱ ସହ+ଶ ୡ୭ୱ ଽ଴ = ͳͷ,ͺ,                                  (3.28) 

 
ɝɞɟ α - ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ : 

 α = ଷ଺଴బZ˔ˈˆˏ = ଷ଺଴଼ = Ͷͷ                                                                                (3.29) 

 
[ɪɭɞ] = 50∙17,8 = 565,2 ɤɉɚ                                                                     (3.30) 
 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 

 ˓˖ˇ = ୖ˓˃ˇ୪˔ˈˆˏ∙୦˒ = ଷ଼,ଵ଴,ଶହ∗଴,ଷ = Ͷͻͻ,͸ ˍʞ˃,                                                       (3.31) 

 
ɝɞɟ    l˔ˈˆˏ −  ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ 

 l˔ˈˆˏ = ଴,଼ହ∙π∙ୢ˒Z˔ˈˆˏ = ଴,଼ହ∙ଷ,ଵସ∙଴,଻ଶ଼ = Ͳ,ʹͷ ˏ                                                  (3.32) 

 ˓˖ˇ ൑ [ɪɭɞ] – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. ȼɵɛɪɚɧɧɵɣ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ 
ɫɩɨɫɨɛɟɧ ɜɨɫɩɪɢɧɹɬɶ ɜɫɟ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 

 
3.8 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ 
ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ-450 ɨɩɪɟɞɟɥɢɦ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 4/1 – 40 – 4 – 2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 40 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɦ 
ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ 4– 2 ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

 
3.9 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ – 

ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɩɪɢɧɢɦɚɟɦ: ɗȽɊ-100-3 – ɪɟɝɭɥɹɬɨɪ ɫɤɨɪɨɫɬɢ 
ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɤɨɦɛɢɧɚɬɨɪɨɦ ɜɧɟ ɤɨɥɨɧɤɢ 
ɭɩɪɚɜɥɟɧɢɹ, ɝɞɟ: 

ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ;  
100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
3 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 3-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
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3.10 ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɡɞɚɧɢɢ Ƚɗɋ ɞɨɥɠɧɚ 

ɜɵɛɢɪɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɋɌ 108.023.105-84. Ⱦɥɹ ɜɵɛɨɪɚ ɫɯɟɦɵ 
ɤɨɦɩɨɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ:  

Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ: Ɂɨɧɬɢɱɧɵɣ 
ɇɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ Dଵ = 4,5ɦ 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɨɞɩɹɬɧɢɤɚ ɝɟɧɟɪɚɬɨɪɚ: ɧɚ ɧɢɠɧɟɣ ɤɪɟɫɬɨɜɢɧɟ  
Ɋɚɫɩɨɥɨɠɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ ɝɟɧɟɪɚɬɨɪɚ 
ȼɟɪɯɧɟɝɨ: ɜ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɟ 
ɇɢɠɧɟɝɨ: - 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɨɞɯɨɞɢɬ ɫɯɟɦɚ 

ɤɨɦɩɨɧɨɜɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 3.3. 
 

 
Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ 
 
ȼɚɪɢɚɧɬɵ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 4.1 ɢ 4.2. 
 

 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɱɟɬɵɪɶɦɹ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 

4.2 ȼɵɛɨɪ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
4.2.1 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ 
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ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: S˓˃˔˚ = Sʒ ːˑˏ − S˔.ː. = ͶͲ − ͳ = ͵ͻ ʛʑ ∙ ʏ ,                                       (4.1) 
 
ɝɞɟ    S˔.ː. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɆȼȺ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾ-40000/220-ɍ1. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1-Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ-40000/220-ɍ1 

Ɍɢɩ ɢɡɞɟɥɢɹ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, 
ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ 

ɄɁ, % 
Ɍɨɤ 

ɏɏ,% 
ȼɇ ɇɇ ɏɏ ɄɁ 

ɌȾɐ 
40000/220 

40000 230 10,5 Yɧ/D-11 40 170 11,0 0,20 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɢɦɟɟɬ ɨɯɥɚɠɞɟɧɢɟ ɫ ɞɭɬɶɟɦ ɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ 

ɰɢɪɤɭɥɹɰɢɟɣ ɜɨɡɞɭɯɚ (ɜɢɞ ɨɯɥɚɠɞɟɧɢɹ Ⱦɐ). 
 

4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ, ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 ܵ˒ˑ˕ = ʹ ∙ ܵʒ − ܵ˔ː = ʹ ∙ ͶͲ − ͳ = ͹ͻ ʛʑʏ                                                 (4.2) 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-80000/220-ɍ1. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 - ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220-ɍ1 

Ɍɢɩ ɢɡɞɟɥɢɹ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, 
ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ 

ɄɁ, % 
Ɍɨɤ 

ɏɏ,% 
Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ, ɦɦ 

ȼɇ ɇɇ ɏɏ ɄɁ 

ɌȾɐ 
125000/220 

125000 242 10,5 Yɧ/D-11 90 380 11,0 0,55 8400ɯ5300ɯ7300 
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Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɢɦɟɟɬ ɨɯɥɚɠɞɟɧɢɟ ɫ ɞɭɬɶɟɦ ɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ 

ɰɢɪɤɭɥɹɰɢɟɣ ɜɨɡɞɭɯɚ (ɜɢɞ ɨɯɥɚɠɞɟɧɢɹ Ⱦɐ). 
 

4.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 
 Sʡ˔.ː. ൒ S˔.ː. 
 
ɉɨ ɤɚɬɚɥɨɝɭ  «ɄɉɆ» ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ-4000/20/6 ɜ 

ɤɨɥɢɱɟɫɬɜɟ 2. Ɍɋɇ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɨɬɩɚɣɤɢ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1, Ƚ3. 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-4000/20/6 Sːˑˏ, Ɇȼɬ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

1,0 10,5 0,4 5,5 19,5 4,1 
 
4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ   

ɪɚɫɱёɬɚ 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɹɱɟɟɤ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ.  
 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʖ = ʔː ∙ ʙ +  (4.3)                                                                                               ݑ
 

ɝɞɟ   ʔː– ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ; ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ʔː = Ͳ,ͳͷ.  

ɋɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ = ݐ ∙ ʙʙʟʢЭ + n ∙ ʙʡ + m ∙ ʙʡ˔.ː.,                                (4.4) 

 
ɝɞɟ    ʙʡ –ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ʙʡ˔.ː.–ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʝʟʢ –ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m–ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
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t – ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ. 
ɋɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4.4) ɪɚɜɧɚ: 

 ʙˑˇ.˄ˎ. = ͳͲ ∙ ͵ʹͲͲͲ + ͸ ∙ ʹͺͲͲͲ + ͵ ∙ ͻ͹͸ = ͶͻͲ,ͻʹͺ ˏˎː. ˓˖˄; 
 ʙ˖ˍ˓.˄ˎ. = ͹ ∙ ͵ʹͲͲͲ + ͵ ∙ Ͷ͹ͷͷͲ + ͵ ∙ ͻ͹͸ = ͵͸ͻ,ͷ͹ͺ ˏˎː. ˓˖˄; 

 
ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɮɨɪɦɭɥɟ (4.3): 
 ʖˑˇ.˄ˎ = Ͳ,ͳͷ ∙ ͶͻͲ,ͻʹͺ + ͹,ʹͺͷ = ͺͲ,ͻʹͷ ˏˎː. ˓˖˄ 
 ʖ˖ˍ˓.˄ˎ = Ͳ,ͳͷ ∙ ͵͸ͻ,ͷ͹ͺ + ʹ,ͳͷ͸ =  ͷ͹,ͷͻ͵ ˏˎː. ˓˖˄ 
 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɡɚɬɪɚɬɚɦɢ ɩɨ ɜɚɪɢɚɧɬɚɦ ɫɨɫɬɚɜɥɹɟɬ 28,8%, ɬɨ 

ɜɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɢɧɢɦɚɥɶɧɵɦ ɡɚɬɪɚɬɚɦ. ȼɵɛɢɪɚɟɦ 
ɫɯɟɦɭ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɌȾɐ-80000/220-ɍ1,ɏɅ1. 

 
4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 
 
4.5.1 ȼɵɛɨɪ ɩɪɨɜɨɞɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 

 S∑ = nˆ ∙ ሺSˆ − S˔ːሻ                                                                            (4.5) 
 S∑ = ͸ ∙ ሺͶͶ − ʹ,Ͷͳሻ = ʹͶͻ,ͷʹͷ ʛʑ ∙ ʏ 

 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕    
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 

   ݊ = ௌʟʢ∙ୡ୭ୱ 𝜑˔௉ː ˃˕∙௄ + ͳ = ଵଽଵ,଴଻ଵଷହ∙ଵ,ଶ + ͳ = ʹ,ͳͺ = ͵,                                                 (4.6) 

 
ɝɞɟ     ܲː ˃˕ = ͳ͵ͷ ʛʑ˕ –ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɢ 220 ɤȼ; 

ȼɵɱɢɫɥɹɟɬɫɹ ɪɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɢ: 
ܫ˓  ˃˄ = ௌʟʢ√ଷ௡ˎ௖௢௦𝜑˔௎ːˑˏ = ଶସଽ,ହଶହ√ଷ∙ଷ∙ଶଶ଴ = ʹͳͺ ʏ                                                       (4.7) 

 



46 
 

 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɭɬɹɠɟɥёɧɧɨɦ ɪɟɠɢɦɟ, ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɣ ɥɢɧɢɢ: 
ܫ˓  ˃˄,˖˕ = ௌʟʢ√ଷሺ௡ˎ−ଵሻ௖௢௦𝜑˔௎ːˑˏ = ଶସଽ,ହଶହ√ଷ∙ሺଷ−ଵሻ∙ଶଶ଴ = ͵ʹ͹ ʏ;                                      (4.8) 

 
ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɨɜ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɬɨɤɨɜɨɣ ɧɚɝɪɭɡɤɟ: 
ܫ˓  ˃˔˚ = ܫ˓ ˃˄,˖˕ ∙ 𝑖ߙ ∙ ௧ߙ = ͵ʹ͹ ∙ ͳ,Ͳͷ ∙ ͳ = ʹʹͺ,ͻ ʏ,                                      (4.9) 
 

ɝɞɟ    ߙ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɩɨ ɝɨɞɚɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; ߙ௧  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ Ɍɧɛ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɟё ɩɨɩɚɞɚɧɢɹ ɜ ɦɚɤɫɢɦɭɦ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ȼɵɛɢɪɚɟɬɫɹ ɩɪɨɜɨɞ Ⱥɋ 240/32 ɫ ɞɨɩɭɫɬɢɦɵɦ ɬɨɤɨɦ ̌ܫ ˑ˒ = ͸ͳͲ ʏ, ɯ0 = 
0,435 Ɉɦ/ɤɦ. 

 
4.5.2 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 
ȼɵɛɨɪ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ 

ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ 
ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɨɩɟɪɚɬɢɜɧɚɹ 
ɝɢɛɤɨɫɬɶ (ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɶ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ) ɢ ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ 110 ɤȼ - 6: 
- 3 ȼɅ 220 ɤȼ; 
- 3 ɛɥɨɤɚ; 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ", ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɜɵɛɪɚɧɧɨɝɨ Ɋɍ – ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ 
ɫɢɫɬɟɦɵ ɲɢɧ. 
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Ɋɢɫɭɧɨɤ 4.3 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ - 220 ɤȼ 

 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
Ɋɚɫɱёɬ ɬɨɤɚ ɄɁ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɉɄ RastrWin3 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦɢ. ɇɢɠɟ ɨɩɪɟɞɟɥɟɧɵ ɜɟɥɢɱɢɧɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɪɚɫɱёɬɚ: 

்ܭ  = ௎ːː௎˅ː = ଵ଴,ହଶସଶ = Ͳ,ͲͶͷ                                                                             (4.10) 

 ்ܺ = ௎𝐾%∙௎ːˑˏమଵ଴଴∙ௌː = ଵଵ∙ଶସଶమଵ଴଴∙଼଴ = ͺͲ,ͷ͵ ʝˏ                                                          (4.11) 

 ܺʒ = ܺௗ" ௎మːௌː = Ͳ,ʹͳ ଵ଴,ହమସସ = Ͳ,ͷʹ͸ ʝˏ                                                          (4.12) 

 ܺʠ = ௎𝐶మௌˍˊ = ଶଷ଴మଵହ଴ = ͵ͷʹ,͸͹ ʝˏ                                                                     (4.13) 

 ܺʚ = ௑బ,˖ˇ∙௟௡ˎ = ଴,ସଷହ∙ହ଴ଷ = ͹,ʹͷ ʝˏ                                                                (4.14) 

 
ɇɚ ɪɢɫɭɧɤɚɯ 4.4, 4.5, 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 

ɩɪɨɝɪɚɦɦɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ.  
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Ɋɢɫɭɧɨɤ 4.4 – ɍɡɥɵ 

 

 
Ɋɢɫɭɧɨɤ 4.5 - ȼɟɬɜɢ 

 
Ɋɢɫɭɧɨɤ 4.6 - ɂɫɬɨɱɧɢɤɢ ɦɨɳɧɨɫɬɢ 

 
ɇɚ ɪɢɫɭɧɤɟ 4.7, 4.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ. 
 

 
Ɋɢɫɭɧɨɤ 4.7 - ɋɨɫɬɚɜ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 
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Ɋɢɫɭɧɨɤ 4.8 - ɋɨɫɬɚɜ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.9. 
 

 
Ɋɢɫɭɧɨɤ 4.9 - ɋɨɫɬɚɜ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 
ɉɨɥɭɱɟɧɧɵɟ ɪɚɧɧɟɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 
№ ɫɬɪɨɤɢ Ɍɢɩ ˒ܫ .଴ i˖ 

Ʉ1 3ɮ 45,74 116,38 
Ʉ2 3ɮ 2,33 5,93 
Ʉ2 1ɮ 3,5 8,91 

 
4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
4.7.1 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 
 
Ƚɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 
1) ܷːˑˏ ൒ ܷːˑˏ,˔ 
2) ːܫ ˑˏ ൒  ʒ˓˃˄ ௠௔௫ܫ
3) ˑܫ ˕ˍˎ ൒ ܫ˒ ˑ 

ʒ ˓˃˄ ௠௔௫ܫ  = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʒ ːˑˏ = ͳ,Ͳͷ ∙ ସସ√ଷ∙ଵ଴,ହ = ʹ,ͷͶ ˍʏ                               (4.15) 

 
ɉɨ ɤɚɬɚɥɨɝɭ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɜɵɛɢɪɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪɧɵɣ ɚɩɩɚɪɚɬɧɵɣ 

ɤɨɦɩɥɟɤɫ ɄȺȽ-20 ɧɚ ɛɚɡɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 4.5. 

 
Ɍɚɛɥɢɰɚ 4.5 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-20-90/8000 

ɤȼU HOM ,  ɤȼU ɪɚɛ ,max  АI HOM ,  ɤАIɈɌɄɅ ,  ɤАI ɋɄȼɉɊ ,.  ɤАIɌЕɊɆ ,  ɫtɈɌɄɅ ,  ɫtɌ ,  
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20 27,5 8000 90 230 90 0,03 3 
 𝑖˖ǯ = √ʹ ∙ ௡௢ܫ ቀͳ + ݁− బ.బభబ.బరఱቁ = √ʹ ∙ Ͷͷ,͹ ∙ (ͳ + ݁− బ,బభబ,బరఱ) = ͳͳ͸,͵ͺˍʏ        (4.16) 

 𝑖˖ǯ < ܫ˒ ˓.˔ˍ˅ 
 ͳͳ͸,͵ͺ < ʹ͵Ͳ 
 
ɉɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
Ɋɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ: 
˚˔˃˓.ˍܤ  = ௡௢ଶܫ ∙ ʑݐ) + ൯ˊ˓ݐ = Ͷͷ,͹ଶ ∙ ሺͲ,Ͳͷ + Ͳ,Ͳͳሻ = ͳʹͷ,͵ͳ ˍʏଶ ∙ ˔        (4.17) 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɜɵɤɥɸɱɚɬɟɥɹ: 
ʙʜʝʛܤ  = ܫ̞ ˈ˓ˏଶ ∙ ˕ݐ = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲ ˍʏଶ ∙ ˔                                           (4.18) 
˚˔˃˓.ˍܤ  <  ʙʜʝʛܤ
 ͳʹͷ,͵ͳ ˍʏଶ ∙ ˔ < ʹͶ͵ͲͲ ˍʏଶ ∙ ˔ 

 
4.7.2 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɈɊɍ 220 ɤȼ 
 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: I ˓˃˄ ୫a୶ = S∑√͵ ∙ nʚ ∙ U ːˑˏ = Sʒଵ−ʒସ ːˑˏ −∙ S˔ː√͵ ∙ nʚ ∙ U ːˑˏ = ሺͶͲ ∙ ͸ሻ − ͳ,ͻ͵√͵ ∙ ͵ ∙ ʹʹͲ = 

 = ʹͲͺ ʏ                                                                                                                 (4.19) 
 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

 I˓˃˄.˖˕ˉ. = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ሺସ଴∙଺ሻ−ଵ,ଽଷଶ∙√ଷ∙ଶଶ଴ = ͵ͳʹ ʏ                                            (4.20) 

 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɜɵɛɢɪɚɟɦ 

ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɉȾ-220/1250 ɍ1, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 4.6. 

 
Ɍɚɛɥɢɰɚ 4.6 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
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Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ  
ȼɗȻ-220 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊɉȾ-220/1250 ɍɏɅ1 ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ɤȼ ܷːˑˏ = ʹʹͲ ɤȼ ˓ܫ ˃˄ ୫a୶ = ʹͲͺ ˍʏ ːܫ ˑˏ = ʹͷͲͲ Ⱥ ːܫ ˑˏ = ͳʹͷͲ Ⱥ ܫ௡଴ = ͵,ͷ ɤȺ ˒ܫ ˓.˔ˍ˅ = ͷͲ ɤȺ ˒ܫ ˓.˔ˍ˅ = ʹͷ ɤȺ 𝑖௬ = ͺ,ͺ͸ ɤȺ 𝑖˒˓.˔ˍ˅ = ͳʹͷ ɤȺ 𝑖˒˓.˔ˍ˅ = ͸Ͷ ɤȺ 

 ːܫ ˑˏ.ˑ˕ˍˎ = ͷͲ ɤȺ ̞ܫ .˔˕ = ʹͷ ɤȺ ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + ൯ˊ˓ݐ = = ͵,ͷଶ ∙ ሺͲ,ͳ + Ͳ,Ͳͳሻ == ͳ,͵Ͷ͹ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ʹͷଶ ∙ ͵ = ͳͺ͹ͷ ˍʏଶ∙ ˔ 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ ɧɚ 

ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 
 

Ɍɚɛɥɢɰɚ 4.7 - ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ 

ɫɟɬɢ 
ȺɉɄɗ-1 RS485 0,5 8 

 
 
 
 
4.7.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌȼȽ-220-

III -2000/5. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ».  
ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌȼȽ-220-III -2000/5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 4.8. 
 

Ɍɚɛɥɢɰɚ 4.8- ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ˔ܷˈ˕ˋ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ˓ܫ ˃˄ ୫a୶ < ːܫ ˑˏ ˓ܫ ˃˄ ୫a୶ = ʹͲͺ ʏ ːܫ ˑˏ = ͸ͲͲ ʏ ܵଶ < ܵଶːˑˏ ͺ ʑ ∙ ʏ ͵Ͳ ʑ ∙ ʏ 𝑖୷ < 𝑖ˇˋː ͺ,ͺ͸ ʑ ∙ ʏ 

 
ͷͲ ʑ ∙ ʏ 
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ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + = =൯ˊ˓ݐ ͵,ͷଶ ∙ ሺͲ,ͳ + Ͳ,Ͳͳሻ = = ͳ,͵ͷ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɨɩɬɢɱɟɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɉɊɈɎɈɌȿɄ». ɉɚɪɚɦɟɬɪɵ ɨɩɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

 
Ɍɚɛɥɢɰɚ 4.9 - ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɩɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ˔ܷˈ˕ˋ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ܵଶ < ܵଶːˑˏ ͺ ʑ ∙ ʏ ͵Ͳ ʑ ∙ ʏ 
 

ȼ ɈɊɍ 220ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ1-
220/163/10/2III(IV)ɍɏɅ1ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 

 
4.7.4 ȼɵɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ 0,4 ɤȼ 
 ːܫ ˑˏ = ௌ˔ː√ଷ∙௎ːˑˏ∙௡˃ˆ˓ = ସ଼଴଴√ଷ∙଴,ସ∙ସ = ͳ͹͵ʹ ʏ                                                        (4.21) 

 
ȼɵɛɢɪɚɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ-ɋɗɓ-LBA-2000ɫ 

ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɨɬɤɥɸɱɟɧɢɹ ːܫ ˑˏ = ʹͲͲͲ ʏ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

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

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 

 
5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɉɚɪɚɦɟɬɪ 

ɝɟɧɟɪɚɬɨɪ 

Ɍɢɩ ɋȼ – 695/155-40 
ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ɩɨɥɧɚɹ, ɆȼȺ 44 
ɚɤɬɢɜɧɚɹ, Ɇȼɬ 35 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨs 0,8 
ɱɚɫɬɨɬɚ ɬɨɤɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 150 
ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 3 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 2420 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1090 
  
ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɨ.ɟ. 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,00 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,28 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,21 

  
ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 0,82 
ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ «ɡɜɟɡɞɚ» 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍɢɩ ɌȾɐ 80000/220-ɍ1 
ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

ȼɇ 242 
ɇɇ 10,5 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 11 
  

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɜɨɡɛɭɠɞɟɧɢɹ  
Ƚɗɋ 

Ɍɢɩ ɌɋɁ-600/10,5/0,4 
ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼȺ 600 
ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

ȼɇ 10,5 
ɇɇ 6 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 10,5 
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5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏ = ௌːˑˏ√ଷ∙௎ːˑˏ = ସସ଴଴଴√ଷ∙ଵ଴,ହ = ʹͶͳͻ ʏ,                                                                (5.1) 

 
ɝɞɟ     ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-695/155-40;  ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏሺଶሻ = ூː ˑˏ∙௄˔˘௄˕˕ ːː = ଶସଵଽ∙ଵଷ଴଴଴/ହ = Ͷ,Ͳ͵ ʏ,                                                                  (5.2) 

 
ɝɞɟ   ܭ˔˘  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 
«ɡɜɟɡɞɚ»; ܭ˕˕ ːː  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ܫ˅  ːሺଵሻ = ௌːˑˏ ˕√ଷ∙௎ːˑˏ ˕ = ସସ଴଴଴√ଷ∙ଶସଶ = ͳͲͶ,ͻ ʏ,                                                               (5.3) 

 
ɝɞɟ     ܵːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ܷːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ: 
 ːܫ ˑˏሺଶሻ = ூː ˑˏ௄˕˕ ˅ː = ଵ଴ସ,ଽ ଶ଴଴/ହ = ʹ,͸ʹ ʏ,                                                                      (5.4) 

 
ɝɞɟ    ܭ˕˕ ˅ː  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ:  
ɉɪɢɧɢɦɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-600/10,5/0,4  
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ: 
ܫ˅  ː ˕ˈሺଵሻ = ௌːˑˏ ˔ː√ଷ∙௎ːˑˏ = ଺଴଴√ଷ∙ଵ଴,ହ = ͵ʹ,ͻͻ ʏ,                                                             (5.5) 

 
ɝɞɟ    ܵːˑˏ ˔ː – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ. 

ȼɬɨɪɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
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ܫ˅  ː ˕ˈሺଶሻ = ூː ˑˏ௄˕˕ ˅ː ˕ˈ = ଷଶ,ଽଽସ଴/ହ = Ͷ,ͳʹ ʏ                                                                    (5.6) 

ܫ˅  ː ˕ˈ_˓ሺଶሻ = ூː ˑˏ ˓ˑ˕ሺభሻ ∙௎ːː.˕ˈ∙௄˔˘ଵ,ଶଶହହ∙௎˅ː ˕ˈ∙௄˕˕ ˅ː ˕ˈ = ଵ଴ଽ଴∙଴,ସ∙ଵଵ,ଶଶହହ∙ଵ଴,ହ∙ସ଴/ହ = Ͷ,ʹͶ ʏ                                (5.7) 

 
5.2.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟɋȼ-695/155-40: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 80000/220 ɍ1: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
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 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɦɚɫɥɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɨɛɦɨɬɤɢ. 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 
5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
  
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ːܫ ˑˏ = ʹͶʹͲ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ܫ̝ ˓.଴ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

ɡɚɳɢɬɵ ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȿɝɨ ɜɟɥɢɱɢɧɚ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

 ːܫ ˄ሺːሻ = ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͶʹͲ = ͳʹͳ ʏ,                                        (5.8) 
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ɝɞɟ    ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; 𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓.଴ ൒ ːܭ ∙ ːܫ ˄ሺːሻ = ʹ ∙ Ͳ,Ͳͷ ∙ ʹͶʹͲ,                                                              (5.9) 

 
ɝɞɟ    ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 
ܫ̝  ˓.଴ ൒ ʹͶʹȺ. 
 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚɹ: 
ܫ̝  ˓.଴ = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ʹͶʹͲ = ͵͸͵ ʏ      (5.10) 

 
2) ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
 ːܫ ˄ሺʙʖሻ = ʙ˃˒ ∙ 𝑖݂ ∙ ˑˇːܭ ∙ ܫˏ ˃ˍ˔,      (5.11) 

 
ɝɞɟ     ܭ˃˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2; ˏܫ ˃ˍ˔ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

ܫˏ  ˃ˍ˔ = 𝐸ௗ"𝑥ௗ" ∙ ːܫ = ͳ,ͳͷͲ,ʹͳ ∙ ʹͶʹͲ = ͳ͵ʹͷʹ,͵ͺ ʏ,      (5.12) 

 
ɝɞɟ     𝐸ௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,15; 𝑥ௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,21. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.11): 
 ːܫ ˄ሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ͵ʹͷʹ,͵ͺ  = ͳ͵ʹͷ,ʹͶ ʏ 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
˕ܭ  > ːܫ ˄ሺʙʖሻ ∙ ܫː̞ܭ ,      (5.13) 
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ɝɞɟ     ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; 

ܫ̞      – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɚɜɟɧ ˏܫ ˃ˍ˔. 
Ɍɨɝɞɚ: 

˕ܭ  > ͳ͵ʹͷ,Ͷ ∙ ʹͳ͵ʹͷʹ,͵ͺ 

˕ܭ  > Ͳ,ʹ 
 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.13) ܭ˕ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 

(4.7) ɢ ɪɚɜɧɚ: 
 ːܫ ˕ = ܫ̝ ˓.଴ܭ˕ = Ͳ,ͳͷ ∙ ːܫͲ,͵ = Ͳ,ͷ ∙ ːܫ       (5.14) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ̝ ˓.బ௄˕ = ଴,ଵହ∙ூː଴,ଷ = Ͳ,ͷ ∙ ːܫ                                                                           (5.15) 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.15) ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ͳ,ͷ ∙ ːܫ . 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1.  
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Ɋɢɫɭɧɨɤ 5.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 

α 
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Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 
5.3.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ U0, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɨɫɧɨɜɧɭɸ 

ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɧ ɡɚɳɢɳɚɟɬ 85-90% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬɫɹ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ 
ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɨɟ ɢɡɦɟɪɹɟɬɫɹ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ (UɈ ɗɅ.ɋɌ.) ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. 
 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: 
ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ 0,7; 
ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
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ɋȼȽ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 
 ʠ𝛴 = ʡܥ + ʠʒ + ʠШ + ʠʑʒ = Ͳ,ͲͲ͹͵ + Ͳ,ͺʹ + Ͳ,ͲͲͺ + Ͳ,ʹ͸ = 
 = ͳ,Ͳͻͷ ˏˍʣ                                                                                                         (5.15) 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܷ଴ = ͳ͵ ∙ ܷːˑˏ ˅ː√͵ = ͳ͵ ∙ ʹͶʹ√͵ = Ͷ͸,ͷ͹ ˍʑ (5.16) 

 
ɝɞɟ     ܷːˑˏ ˅ː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܷ଴ эˎ.˔˕ = ݇ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͳ ∙ Ͳ,ͲͳʹͲ,Ͳͳʹ + ͳ,Ͳͻͷ = 

 = ʹͷʹ,Ͷͳ ʑ,                                                                                                           (5.17) 
 
ɝɞɟ  k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ U0ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʠʡሺߤ଴ሻ– ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɤɎ. 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͵ͳͶ ∙ ͳ,Ͳͻͷ = ͸,ʹͷ ʏ (5.18) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

˔ܷ˓ ൒ ˅ܭːܭ ∙ ͵̞݊ː ∙ ܷ଴ эˎ.˔˕, (5.19) 

 
ɝɞɟ    ʙː –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ – 1,5; ʙ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ– 0,95; ݊˕ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

 

˔ܷ˓ ൒ ͳ,ͷͲ,ͻͷ ∙ ͳଵ଴,ହ∙√ଷሺଵ଴଴ሻ ∙ ʹͷʹ,Ͷͳ 
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 ˔ܷ˓ ൒ ʹ,ͳͻ ȼ 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶீ  ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ  ɫ ɭɫɬɚɜɤɨɣ 
ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ ܷ଴ଷ , ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ. Ⱦɚɧɧɵɣ ɨɪɝɚɧ ɡɚɳɢɳɚɟɬ ɨɤɨɥɨ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

ɍɫɬɚɜɤɚ ɞɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ Ʉɬ ɨɬ 1 
ɞɨ 3.  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Ʉɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,1. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Ʉɬ 
ɛɭɞɟɬ ɪɚɜɧɨ: 

 ʤ = ͳܭ˕ + ʹ = ͳͳ,ͳ + ʹ = Ͳ,͵ʹʹ͸ (5.20) 

 
ɂɡ ɜɵɪɚɠɟɧɢɹ 4.14 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ܷ଴ଷ  ɩɪɢ Ʉɬ ɪɚɜɧɨɦ 1,1 ɪɚɛɨɬɚɟɬ 

ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,26 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɪɚɛɨɬɚɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɟɤɭɧɞ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 

˔ܷ˓ଶ = ͳ,Ͷ ∙ ܷː݊˕ː = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ (5.21) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɬɨɪɨɣ ɨɪɝɚɧ U1> , ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 

˔ܷ˓ଵ = ͳ,ʹ ∙ ܷː݊˕ː = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ (5.22) 
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ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 

Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ 
ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ܫଶːܫ , (5.23) 

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

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

˒ˑˇݐ  = ଶଶ∗ܫܣ , (5.24) 

 
ɝɞɟ     А= 30 – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶ˔ˋˆːሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ: 
ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹; ܫଶ˔ˋˆː = Ͳ,Ͳ͹ ∙  ʜܫ
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶ˒˖˔ˍሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͹ͲͲ ˔. 
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Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 
ɡɚɳɢɬɚ: 

ଶ∗ܫ  = √ʏݐ = √ ͵Ͳ͹ͲͲ = Ͳ,ʹͳ, (5.25) 

 
ɝɞɟ     Ⱥ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; ݐ – ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ I2. 

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ˍ˔˖˒ଶ∗ܫ  = ூ∗మ௄ː = ଴,ଶଵଵ,ଶ = Ͳ,ͳͺ(5.26) 

 
ɝɞɟ    ܭː– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ – 1,2. 

ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ˍ˔˖˒ଶܫ  = ˍ˔˖˒ଶ∗ܫ ∙ ːܫ = Ͳ,ͳͺ ∙ Ͷ,Ͳ͵ = Ͳ,͹͵ ʏ (5.27) 

 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶ˒˖˔ˍ:  
˒ˑˇݐ  = ஺ூ∗మ˒˖˔ˍమ = ଷ଴଴,ଵ଼మ ≈ ͻʹ͸ ˔                                                                       (5.28) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ  ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
˓˔ݐ  = ͵Ͳሺܫ∗ଶሻଶ  (5.29) 

 
Ɉɬɫɸɞɚ: 
 ʏˋˑ = ͵Ͳ = ଶଶ∗ܫ ∙  (5.30)˓˔ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.2 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
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Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 750 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 

 
Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 30 ɫ, t ɦɚɤɫ. = 700 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶˑ˕˔ሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

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

ɡɚɳɢɬɚɦɢ BJI. 
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ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 𝑥ௗ′′ = 𝑥ௗ′′ ∙ ˅ܷଶːܷːଶː = Ͳ,ʹͳ ∙ ʹͶʹଶͳͲ,ͷଶ = ͳͳͳ,͸ (5.31) 

 𝑥 ′ˎ = 𝑥଴,˖ˇ ∙ ݈ ∙ ܵ˄ܷ˗,ːˑˏଶ = Ͳ,Ͷ͵ͷ ∙ ͷͲ ∙ ͶͶʹͶʹଶ = Ͳ,ͳ͸͵ ˑ. ˈ. (5.32) 

ʙʏଵ.ሺଶሻܫ  = 𝐸∑𝑥ଵ ∑ + 𝑥ଶ ∑ = ͳʹ ∙ ͳͳͳ,͸ + ʹ ∙ Ͳ,ͳͳ + ʹ ∙ Ͳ,ͳ͸͵= Ͳ,ͲͲͷ ˑ. ˈ. (5.33) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∗ଶʠ.ʖܫ  = ʹ ∙ ʙʏଵ.ሺଶሻܫ ∙ ˕ܭ = ʹ ∙ Ͳ,ͲͲͷ ∙ ʹͶʹͳͲ,ͷ = Ͳ,ʹ͵ ˑ. ˈ (5.34) 

 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤ.ɡ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
ଶʠ.ʖܫ  ൑ ˚ܭ∗ଶʠ.ʖܫ = Ͳ,ʹ͵ͳ,ʹ = Ͳ,ͳͻ ˑ. ˈ (5.35) 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤሺ𝑰૚ሻ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ܫ̝  ˋˆː = ௄ː∙ூː௄˅ = ଵ,଴ହ∙ூː଴,ଽ଼ = ͳ,Ͳ͹ ∙ ːܫ = Ͷ,͵ͳ,                                                    (5.36) 

 
ɝɞɟ     ܭː = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭ˅ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ 9,0 ɫɟɤɭɧɞ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ˍ˔˖˒ଵܫ  = ͳ,Ͳͺ ∙ ːܫ     Ͳ,ͻͺ = ͳ,ͳ ∙ ːܫ = Ͷ,Ͷ͵ (5.37) 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 
Ʉɪɚɬɫɧɨɫɬɶ  
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
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Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
˔˕ଵˑܫ  = ͳ,ͷ ∙ ːܫ ˑˏͲ,ͻͺ = ͳ,ͷ͵ͳ ∙ ːܫ ˑˏ = ͸,ͳ͹ ʏ (5.38) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ሺ ˆܷ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 

˔ܷ˓ = Ͳ,͸ͺ ∙ ܷːˑˏܭ˅ ∙ ݊˕ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲͷͲͲ/ͳͲͲ = ͸͸,Ͳʹ ʑ (5.39) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

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

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

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ : 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼ˕ + Ͳ,ͺܭ˕ ∙ ܼଵˎ′ = Ͳ,ͺ ∙ ͺͲ,ͷʹ + Ͳ,Ͷͅ ∙ ͹,ͷ = ͸ͷ,ͻ ʝˏ, (5.40) 

 
ɝɞɟ    ܼ ˕ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ; ܼଵˎ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ; ܭ˕ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 
 ܼ˕ = ଴,ଵଵ∙ଶସଶ଼଴ ଶ = ͺͲ,ͷʹ ʝˏ                                                                           (5.41) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
 ܼଵˎ′ = √𝑥ଶˎ + ଶݎˎ = √͹,ʹͷଶ + ͳ,ͻ͹ଶ = ͹,ͷʝˏ                                            (5.42) 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ͶͶͺͲ + Ͳ,Ͷͅ ∙ ͶͶʹͶʹଶ ∙ ͹,ͷ = Ͳ,Ͳͷ 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͷ ∙ ʹ,ͷͳ = Ͳ,ͳ͵ ʝˏ,                                                   (5.43) 
 

ɝɞɟ   ܼ ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 
 ܼ˄ = ܷଶ˄ܵːˆ = ͳͲ,ͷଶͶͶ = ʹ,ͷͳʝˏ (5.44) 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡˕௡ː = Ͳ,ͳ͵ ∙ యబబబఱభబ,ఱబ,భ = Ͳ,͹Ͷ ʝˏ                                                      (5.45) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ஼ଷ= 0,74 Ɉɦ. 
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2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼː˃ˆ˓ = ௎ːˑˏ√ଷ∙ூː ˃ˆ˓ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଶସଶ଴ = ʹ,ͷ ʝˏ,                                                             (5.46) 

 
ɝɞɟ     ːܫ ˃ˆ˓- ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ܫ˅ .ː.ሻ  ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ ∙ ܷː  (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ܫ̠   = ଶ∙ூ˅ .ːˑˏூ˅ .˘.˘. − Ͳ,ͻͷ𝑥ௗ = ଶ∙ଵ଴ଽ଴ହସହ − Ͳ,ͻͷͳ = ͵,Ͳͷ, (5.47) 

 
ɝɞɟ     ˅ܫ .˘.˘. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 𝑥ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙ ːܫ ˑˏ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 Z∗ː˃ˆ˓.˗ = Ͳ,ͻͷ ∙ ܷːܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ. (5.48) 

˗.˓ˆ˃𝜑ːݏ݋ܿ  = 𝜑ːͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵Ͷ (5.49) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ː˃ˆ˓.˗ = ͹Ͳ,ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ˔ ʖ୍୍ = ܼ∗ː˃ˆ˓.˗ܭː = Ͳ,͵Ͷͳ,ͳ = Ͳ,͵ͳ ˑ. ˈ. (5.50) 

 ܼ˔ ʖ୍୍ = ୍୍ܼ ˑ.ˈ. ∙ ܼ˄ = Ͳ,͵ͳ ∙ ͳͲ,ͷଶͶͶ = Ͳ,͹ͺ ʝˏ (5.51) 
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Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 ܼ˔ ʖ୍୍ = ܼ˔.ʖ.୍୍ ∙ ݊˕݊ː = Ͳ,͹ͺ ∙ ͵ͲͲͲ/ͷͳͲͷͲͲ/ͳͲͲ = Ͷ,Ͷ͸ ʝˏ (5.52) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ୍୍ܼ = Ͷ,Ͷ͸ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ˔ˏଵ =Ͳ,Ͳͳ͸ ʝˏ, ܼ˔ˏଶ = Ͳ,Ͳͻ͵ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

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

ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.4. 

 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 
5.3.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ: 
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ܫ˓  ˔ˋˆː. = ːܭ ∙ ːܫ ˑˏ.˓ܭ˅ = ͳ,Ͳͷ ∙ ːܫ ˑˏ.˓Ͳ,ͻͺ = ͳ,Ͳ͹ ∙ ːܫ ˑˏ.˓ (5.53) 

 
ɝɞɟ     ːܫ ˑˏ.˓ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 

2)ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ܫ˓   ˒˖˔ˍ. = ͳ,ʹ ∙ ːܫ ˑˏ.˓Ͳ,ͻͺ = ͳ,ͳ ∙ ːܫ ˑˏ.˓ (5.54) 

 

1) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

 

Ɍɚɛɥɢɰɚ 5.4 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

2) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

 ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
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ܫ˓  ˒˖˔ˍ. = ʹ,ʹ ∙ ːܫ ˑˏ.˓Ͳ,ͻͺ = ʹ,ͳͻ ∙ ːܫ ˑˏ.˓ (5.55) 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.5. 
 

Ɍɚɛɥɢɰɚ 5.5 - ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,̝ܫ ˓.ʝ Ͳ,ͳͷ ∙  ʜ 0,60 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱ. 
ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 

Ͳ,ͷ ∙  ʜ 2,02 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,04 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ U଴ୋ - 15 ȼ ܷ଴ଷݐ ଶ U଴ଶୋ - 10 ȼݐ ଵ U଴ଵୋ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,Kʡ 
1,2 - 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ  Uେʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 
1 ɬɭɩɟɧɶ  Uେʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ Iଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,28 Ⱥܫ
ɉɈ Iଶʞʢʠʙ Ͳ,ͳͺ ∙  ʜ 0,73 Ⱥܫ

ɈɌɋ I Iଶʠ.ʖ. Ͳ,ͳͻ ∙  ʜ 0,77 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ Iʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,31 Ⱥܫ
ɉɈ Iଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,4 Ⱥܫ

ɈɌɋ Iଵʝʡʠ ͳ,ͷ͵ͳ ∙  ʜ 6,17 Ⱥܫ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ Z୍ 0,05 0,74 Ɉɦ 

2 
ɫɬɭɩɟɧɶ Z୍୍ 0,31 4,46 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ I୔ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,54 Ⱥܫ
ɉɈ I୔ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,66 Ⱥܫ

Ɉɬɫɟɱɤɚ I୔ ʞʢʠʙ. ʹ,ʹͶ ∙  ʜʝʛ.ʟ 9,50 Ⱥܫ
 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6. 
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Ɍɚɛɥɢɰɚ 5.6 - Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

 
Ɂɚɳɢɬɵ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G + + + +    

ɁɁȽ 
U଴ 

tଵ       + tଶ      +  tଷ + + +     U଴ଷ + + +     

Ɂɉɇ U > 

1 
ɫɬɭɩɟɧɶ tଵ + +      

2 
ɫɬɭɩɟɧɶ tଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ I tଶ     +   tଷ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
tଶ     +   tଷ + +      

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + + +     

2 
ɫɬɭɩɟɧɶ 

tଶ   
  +   tଷ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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6 Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɚɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
- ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
- ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
- ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
- ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
- ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɛɟɬɨɧɧɭɸ. 
 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ȽɌɋ). 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, Nɭɫɬ, ɤɨɥɢɱɟɫɬɜɨ 
ɧɚɫɟɥɟɧɢɹ ɜ ɇȻ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ №986 ɨɬ 
02.11.2013 №986. ˖ܰ˔˕ = ͳͻ͵ ʛʑ˕, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ II  ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɹ. 

Ȼɥɢɠɚɣɲɢɣ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ (ɝɨɪɨɞ Ʉɟɦɶ)  ɧɚɯɨɞɢɬɫɹ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 40 ɤɦ ɨɬ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɧɚɫɟɥɟɧɢɟɦ 11,6 ɬɵɫ.ɱɟɥ. 
ɉɪɢɫɜɚɢɜɚɟɬɫɹ I ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ, ɬɚɤ ɤɚɤ ɱɢɫɥɟɧɧɨɫɬɶ ɥɸɞɟɣ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɛɨɥɟɟ 3000 ɱɟɥɨɜɟɤ. 

ȼɵɫɨɬɚ ȽɌɋ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 25 - 60 ɦ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ III  ɤɥɚɫɫɭ 
ɫɨɨɪɭɠɟɧɢɹ. Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ - ɝɪɚɧɢɬ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɪɟɞɭɫɦɨɬɪɟɧ II  ɤɥɚɫɫ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ  
ȽɌɋ ɢɦɟɟɬ I ɤɥɚɫɫ. 
 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ 
ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ȽȽɉ = ∇ɇɉɍ + ℎ௦,                                                                                    (6.1)             
 

ɝɞɟ   ℎ௦– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 

ℎ௦ = ∆ℎ௦௘௧ + ℎ௥௨௡ଵ% + ܽ,                                                                             (6.2)          
 

ɝɞɟ    ℎ௦– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
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h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 
a − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 

ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫ − 0,8 ɦ, II − 0,6 ɦ, III-IV − 0,4 ɦ. 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௪ܭ ∙ ௩మ௅𝑔ሺௗ+଴,ହ∙∆ℎೞ೐೟ሻ ∙  (6.3)                                                                  ,ߙݏ݋ܿ

 
ɝɞɟ    ݒ = ʹͶ ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; ܭௐ– ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɪɚɜɧɵɣ: 
ௐܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ሻݒ ∙ ͳͲ−଻ = ʹ,Ͷ͸ ∙ ͳͲ−଺,                                               (6.4)           

 
ɝɞɟ     ܮ = ͵͸͸Ͳ ɦ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪ = Ͳ°; ݀ – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 

 ݀ = ఇɇɉɍ−ఇɞɧɚଶ = ଻ହ−ସହଶ = ͳͷ ɦ                                                                     (6.5)                 

 
ɉɪɢɧɢɦɚɟɦ ∆ℎ௦௘௧ = Ͳ ɢ ɧɚɯɨɞɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ɩɟɪɜɨɦ 

ɩɪɢɛɥɢɠɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
 ∆hୱୣ୲ = ʹ,Ͷ͸ ∙ ͳͲ−଺ ∙ ʹͶଶ ∙ ͵͸͸Ͳͻ,ͺͳ ∙ ͳͷ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳ͵ͷ ɦɦ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ 

ɷɬɨɝɨ: 
 ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 𝑔∙௅௩మ = ଽ,଼ଵ∙ଷ଺଺଴ଶସమ = ͸ʹ,͵ (6.6) 

 𝑔∙௧௩ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶସ = ͺͺʹͻ,                                                                                 (6.7) 

 
ɝɞɟ    t − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

ɂɡ ɝɪɚɮɢɤɚ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ  ɩɨ ɡɧɚɱɟɧɢɹɦ 𝑔௅௩మ  ɢ 𝑔௧௩  

ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ 𝑔ℎ̅௩మ  ɢ 𝑔்̅௩ . ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ 
ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ. 
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Ɍɚɛɥɢɰɚ 6.1 –Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅ݒଶ  

ݒ̅ܶ݃ ଶݒܮ݃  ݒݐ݃ 1,35 0,014   0,75 3,8 

 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ 014,0
2



hg  ɢ 35,1


Tg  ɢ ɨɩɪɟɞɟɥɹɟɦ 

ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
 ܶ̅ = ଵ,ଷହ∙௩𝑔 = ଵ,ଷହ∙ଶସଽ,଼ଵ = ͵,͵ ɫ                                                                            (6.8)       

 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
ߣ̅  = 𝑔∙்̅మଶ𝜋 = ଽ,଼ଵ∙ଷ,ଷమଶ∙ଷ,ଵସ = ͳ͹ ɦ                                                                            (6.9) 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ ߣʹ̅ = ͳͷ ൒ ͺ,ͷ → ˖˔ˎˑ˅ˋˈ ˅ы˒ˑˎːяˈ˕˔я, ˕. ˈ. ˊˑː˃ ˆˎ˖˄ˑˍˑ˅ˑˇː˃я. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ʹ,ͳ ∙ Ͳ,ͺʹ = ͳ,͹ʹ ˏ                                                            (6.10) 
 

ɝɞɟ      ݇𝑖 −ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 

2
gL

,݇𝑖 = ʹ,ͳ. 

 ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɞɥɹ 
ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

  ℎ௥௨௡ ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳʹ ∙ ʹ.͵ ∙ ͳ,͹ʹ = 
 = ͵,ͻͺ ˏ,                                                                                                     (6.11) 

 
ɝɞɟ ݇௥ = ͳ ɢ ݇௣ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ; 
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݉ = ͳ,ͷ – ɡɚɥɨɠɟɧɢɟ ɨɬɤɨɫɚ, ɬɨɝɞɚ ݇௦௣ = ͳ,ͳʹ; ݇௥௨௡ = ʹ,͵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ఒ̅ℎభ% = ͻ,ͺ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ  (6.1): 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦ = ͹ͷ + Ͳ,Ͳ͵ͷ + ͵,ͻͺ + Ͳ,ͺ = ͹ͻ,ͺ ˏ 

 
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 

ɨɬɦɟɬɤɢ ɇɉɍ ɢ Ɏɉɍ, ɪɚɫɱɟɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. 

 
6.3.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳ˓.ˑ˔ː = ܳ୫a୶ ˑ˔ː − ܳʒʏ ∙ ሺ݊ − ͳሻ,                                                              (6.12) 

 
ɝɞɟ     n –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ. 
 ܳ˓.ˑ˔ː = ͳͷͶ͸ − ͳͶͻ ∙ ሺ͸ − ͳሻ = ͺͲͳ ˏଷ ˔⁄                                               (6.13) 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [ℎݒ] ∙ ℎʜʐ = ͷ ∙ ͵,Ͷ = ͳ͹ ˏଶ ˔⁄                                                           (6.14) 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͳ͹ = ʹͳ,ʹͷ ˏଶ ˔⁄ ,                                                  (6.15) 

 
ɝɞɟ ℎʜʐ = ʢʜʐߘ − ˃ːˇߘ = Ͷͺ,Ͷ − Ͷͷ = ͵,Ͷ ˏ −  ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H)ɩɪɢ ܳ୫a୶ ˑ˔ː; [ݒℎ] = ͷ ˏ ˔⁄ − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ(ɞɥɹ ɫɤɚɥɶɧɨɝɨ 
ɨɫɧɨɜɚɧɢɹ). 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓.ˑ˔ː௤˅ = ଼଴ଵଶଵ,ଶହ = ͵͹,͸ͻ ˏ                                                                       (6.16) 

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ,ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  



80 
 

 

 

ܤ = ͶͲˏ 
ɉɪɢɧɢɦɚɟɦ ݊ = Ͷ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ b=10 ɦɟɬɪɨɜ.  
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
 ݀ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ܾ                                                                                  (6.17) 
 ݀ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ͳͲ ˏ 
 ݀ ൒ ሺͳ,ʹ ÷ ͳ,͸ሻ ˏ 
 
ȼɵɛɢɪɚɟɦ ɛɵɤ ɫ ݀ = ͵,Ͳ ˏ  
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɚ: 
˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ͳͲ ∙ Ͷ + ሺͶ − ͳሻ ∙ ͵,Ͳ = Ͷͻ ˏ                         (6.18) 
 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ 
ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 02H . 

଴ଵܪ  = ( ொ˓˃˔˚௠∙஻∙√ଶ∙𝑔)మయ = ቀ ଼଴ଵ଴,ସଽ∙ସ଴∙√ଶ∙ଽ,଼ଵቁమయ = Ͷ,Ͷ ˏ,                                           (6.19) 

 
ɝɞɟ     m = 0,49– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɬɢɩɚ А. 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 

଴ଶܪ  = ቆ ܳ˓˃˔˚݉ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ ∙ ݃ቇమయ, 
 

ɝɞɟ     ɫɠ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ; 
n - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ 

ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n= 1,0. 
ɉɪɢ ɧɚɥɢɱɢɢ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ 

Ƚɗɋ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɥɨɬɢɧɵ ɢ ɛɟɪɟɝɨɜɨɝɨ ɭɫɬɨɹ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ 
ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 𝜎ɫɠ = ͳ − Ͳ,ʹ ∙ ɭߝ + ሺ݊ − ͳሻ ∙ ଴݊ߝ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͶ − ͳሻ ∙ Ͳ,ͶͷͶ ∙ Ͷ,Ͷ ͳͲ = 
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= Ͳ,ͻ͸,                                                                                                         (6.20) 
 
ɝɞɟ    0,7 = ˖ߝ ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; 

0 = 0,45 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ – 
ɩɪɢɧɢɦɚɟɦ ɨɤɪɭɝɥɭɸ ɮɨɪɦɭ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɬɨɤɭ. 

଴ଶܪ  = ሺ ଼଴ଵ଴,ସଽ∙ସ଴∙଴,ଽ଺∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = Ͷ,ͷʹ ˏ                                                        (6.21) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
ܪ  = ଴ଶܪ − ఈ∙௏బమଶ∙𝑔 ,                                                                                           (6.21) 

 
ɝɞɟ     ଴ܸ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ; ߙ = ͳ,ͳ- ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

 

଴ܸ = ܳ˓ሺߘʜʞʢ − ʓʜʏሻߘ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ ݀ሻ = 

 = ଼଴ଵሺ଻ହ−ସହሻ∙ሺସଽ+ሺସ−ଵሻ∗ଷ,଴ሻ = Ͳ,Ͷ͸ ɦ
ɫ
                                                          (6.22) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
ܪ  = Ͷ,ͷʹ − ͳ,ͳ ∙ Ͳ,Ͷ͸ଶʹ ∙ ͻ,ͺͳ = Ͷ,ͷ ˏ  
 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ ܪ˔˕ = ͷ ˏ 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ͹ͷ − ͷ = ͹Ͳ ɦ                                                      (6.23) 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 

ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͹ͳ + ͳ,͸ ∙ ͷ = ͹ͻ ˏ                                          (6.24) 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ. ∇ʒʐʞ = ͹ͻ,ͺ ˏ ∇ʒʐ = ͹ͻ ɦ 
ɉɪɢɧɢɦɚɟɦ ∇ʒʞ = ͹ͻ,ͺ  ɦ 
 
6.3.3 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪ-Ɉɮɢɰɟɪɨɜɭ 
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ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɞɥɹ ܪɫɬ = ͷ ɦ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 
 

Ɍɚɛɥɢɰɚ 6.2 - ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ  
№ 

ɫɬɪɨɤɢ 
x y x· y· 

1 0 0,126 0,0 0,630 
2 0,1 0,036 0,5 0,180 
3 0,2 0,007 1,0 0,035 
4 0,3 0 1,5 0,000 
5 0,4 0,006 2,0 0,030 
6 0,5 0,027 2,5 0,135 
7 0,6 0,06 3,0 0,300 
8 0,7 0,1 3,5 0,500 
9 0,8 0,146 4,0 0,730 
10 0,9 0,198 4,5 0,990 
11 1 0,256 5,0 1,280 
12 1,1 0,321 5,5 1,605 
13 1,2 0,394 6,0 1,970 
14 1,3 0,475 6,5 2,375 

 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
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6.3.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 

ɋɨɩɪɹɠɟɧɢɟ ɛɭɪɧɨɝɨ ɩɨɬɨɤɚ ɫɨ ɫɩɨɤɨɣɧɵɦ ɩɪɨɢɫɯɨɞɢɬ ɜ ɮɨɪɦɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. ɉɪɢ ɷɬɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɝɥɭɛɢɧɵ h′′ୡ 
ɢ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɵ hʜʐ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ: 
1. h′′ୡ > hʜʐ − ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ; 
2. h′′ୡ = hʜʐ −ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɩɪɵɠɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
3. h′′ୡ < hʜʐ − ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɧɚɞɜɢɧɭɬɨɝɨ (ɡɚɬɨɩɥɟɧɧɨɝɨ) ɩɪɵɠɤɚ. 

Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ α୕మ˓ሺ୆+ሺ୬−ଵሻஔʐሻమ୥య

                                                                                   (6.25) 

 hˍ˓ = √ ଵ,ଵ∙଼଴ଵమሺସଽ+ሺସ−ଵሻ∙ଷ.଴ሻమ∙ଽ,଼ଵ =య ʹ,͹ͺ ˏ                                                            

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 

 ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ = ͳ͹Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͹ͷ − Ͷͷ − Ͳሻ = 

 = Ͳ,͹ͷ ˏ,                                                                                                                (6.26) 
 

ɝɞɟ     φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ;  
q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

ݍ  = ொ˓.೘𝑎𝑥஻˒ˑˎː = ଼଴ଵସଽ = ͳ͹ ˏଷ/˔                                                                        (6.27) 

 ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ = ͳ͹Ͳ,ͻ√ʹ ∙ ͻ,ͺͳሺ͹ͷ − Ͷͷ − Ͳ,͹ͷሻ = 

 = Ͳ,͹͸ ˏ                                                                                                                 (6.28) 
 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  Ͳ,͹͸ʹ ቌ√ͳ + ͺ ∙ (ʹ,͹ͺͲ,͹͸)ଷ − ͳቍ = 
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 =  ͹,ͳ ˏ                                                                                                                  (6.29) 
 ͹,ͳ > ͵,Ͷ 
ɉɨɥɭɱɢɥɢ h′′ୡ > hʜʐ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɩɪɵɠɨɤ. 
 
6.3.5 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
˕˔ܪ  = ቆ ቇଶ݃ʹ√݉ݍ ଷ⁄ − ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ = ( ͳ͹Ͳ,Ͷͻ√ʹ ∙ ͻ,ͺͳ)మయ − ͳ,ͳ ∙ ͳ͹ଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͹,ͳሻଶ 

 =  ͵,͸ͺ ˏ,                                                                                                               (6.30) 
 

ɝɞɟ 𝜎 = ͳ,ͳ  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; ݉  = 0,49 ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͹,ͳ − ͵,͸ͺ = Ͷ,ͳ͵ ˏ                                           (6.31) 
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɟ: 
௖ݒ  = ொ𝑝ሺ஻+ሺ௡−ଵሻ∙ఋʐሻ∙ℎ′೎ = ଼଴ଵሺସ଴+ሺସ−ଵሻ∙ଷሻ∙ଵ,଺ = ͳͶ,͹ʹ ˏ/˔                                   (6.32) 

 
Ɍɨɥɳɢɧɚ ɜɬɨɪɨɝɨ ɜɨɞɨɛɨɹ ɩɨɫɥɟ ɩɥɨɬɢɧɵ: 
ʑߜ  = Ͳ,ͳͷ ∙ ௖ݒ ∙ √ℎ′௖ = Ͳ,ͳͷ ∙ ͳͶ,͹ʹ ∙ √ͳ,͸ = ͳ,ͻʹ ˏ                                (6.33) 
 
6.3.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͳ͹Ͳ,ͻͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͳ,͹͸ + ͵,ʹ͸ − Ͳሻ = 

 = ͳ,ͺ ˏ                                                                                                                   (6.34) 
 



85 
 

 

 

ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͳ͹Ͳ,ͻͷ√ʹ ∙ ͻ,ͺͳ ∙ ሺͳ,͹͸ + ͵,ʹ͸ − ͳ,ͺሻ = 

 = ʹ,͵ ˏ                                                                                                                   (6.35) 
 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ʹ,͵ʹ ቌ√ͳ + ͺ ∙ (ʹ,͹ͺʹ,͵ )ଷ − ͳቍ = 

 =  ͵,͵͵ ˏ                                                                                                                (6.36) 
 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͵,͵͵ ˏ < ℎʜʐ = ͵,Ͷ ˏ, ɩɪɵɠɨɤ ɡɚɬɨɩɥɟɧɧɵɣ. 
 
6.3.7 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
˅଴ଵ˒ˑܪ  = ( ொ˓.˒ˑ˅௠஻√ଶ𝑔)మయ = ቀ ଵ଴଻ହ଴,ସଽ∙ସଽ√ଶ∙ଽ,଼ଵቁమయ = Ͷ,͸͹ ˏ                                        (6.37) 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒʏ ∙ ݊ − ܳ˃˅.˅ˑˇ = ͳͺʹͲ − ͳͶͻ ∙ ሺ͸ − ͳሻ 
 = ͳͲ͹ͷ ˏయ̝,                                                                                                              (6.38) 

 
ɝɞɟ     ȽАQ  − ɪɚɫɯɨɞ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ; 

max.ɩɨɜQ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢ P = 0,01%; ܳ˃˅.˅ˑˇ− ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ; 
B − ɫɭɦɦɚ ɜɫɟɯ ɩɪɨɥɟɬɨɜ, ɜɤɥɸɱɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ, ɟɫɥɢ ɨɧ ɧɚɡɧɚɱɟɧ. 
˅଴ଶ˒ˑܪ  = ( ொ˓.˒ˑ˅௠ఌ𝜎೙஻√ଶ𝑔)మయ = ቀ ଵ଴଻ହ଴,ସଽ∙଴,ଽ଺∙ଵ∙ସଽ√ଶ∙ଽ,଼ଵቁమయ = Ͷ,ͺͲ ˏ                          (6.39) 

 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͹ͳ + Ͷ,ͺ = ͹ͷ,ͺ ˏ                                             (6.40) 
 
Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ ɪɚɜɧɚɹ ͹ͷ,ͺ ɦ ɧɟ ɩɪɟɜɵɲɚɟɬ ɡɚɞɚɧɧɭɸ ɨɬɦɟɬɤɭ 

Ɏɉɍ ɪɚɜɧɭɸ 76,0 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɚ ɛɭɞɟɬ 
ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ. 

Ɉɬɦɟɬɤɚ Ɏɉɍ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 76,0 ɦ. 
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6.3.8 Ɋɚɫɱɟɬ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ (ɝɥɭɛɢɧɧɵɣ) 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ. 
 ܳ˓ = ܳ˃˅.˅ˑˇ = ௏˒ ˑˎ௧˔˓ = ଵ,଻ଵ∙ଵ଴9ସ∙ଷ଴∙ଶସ∙଺଴∙଺଴ = ͳ͸Ͷ,ͻ ˏయ̝

                                             (6.41) 

  
ɝɞɟ    ܸ ˒ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɩɨɥɧɨɟ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɡɧɚɱɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɣ ℎˑ˕˅ = ʹˏ. 
Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 

 𝜔 = ொ˓ఓ∙√ଶ𝑔∙ு = ଵ଺ସ,ଽ଴,଼∙√ଶ∙ଽ,଼ଵ∙ଶ଺,଴଴ = ͻ,ͳ ˏଶ,                                                      (6.42) 

 
ɝɞɟ    ܳ ˓ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ; ߤ  – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɛɪɨɫɨɜ ɫ ɩɥɚɜɧɵɦɢ ɜɯɨɞɚɦɢ ɢ 
ɧɟɛɨɥɶɲɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ 0,8; ܪ  – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜ ɫɥɭɱɚɟ ɧɟɡɚɬɨɩɥɟɧɧɨɝɨ 
ɨɬɜɟɪɫɬɢɹ. 

Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = 𝜔ℎˑ˕˅ = ଽ,ଵଷ = ͵,ͲͶ ˏ                                                                               (6.43) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ܤ = Ͷ ˏ. 
ɉɪɢɧɢɦɚɟɦ ݊ = ʹ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ ܾ = ʹ ˏ. 
 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɩɪɨɮɢɥɹ 
 
ɉɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɩɨɷɬɨɦɭ ɩɪɨɮɢɥɶ ɹɜɥɹɟɬɫɹ 
ɩɪɹɦɨɭɝɨɥɶɧɵɦ ɬɪɟɭɝɨɥɶɧɢɤɨɦ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡ ɨɩɪɟɞɟɥɹɬɫɹ ɢ ɫɨɨɬɧɨɲɟɧɢɹ: 
௡ܤ  = ሺͲ,͹ ÷ Ͳ,ͺሻ ∙ ℎ                                                                                    (6.44) 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ h:  
 ℎ = ʜʞʢߘ − ˇˑ˒ߘ = ͹ͷ − Ͷʹ,͸ = ͵ʹ,Ͷ ˏ                                                (6.45) 
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Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ: 
ˇˑ˒ߘ  = ∇ˇː˃ − ˅ߜ = Ͷͷ − ʹ,Ͷ = Ͷʹ,͸ ˏ,                                                 (6.46) 
 

ɝɞɟ    ߜ˅ − ˕ˑˎ˜ˋː˃ ˅ˑˇˑ˄ˑˌːˑˌ ˒ˎˋ˕ы ˓˃˅ː˃я ʹ,Ͷ ˏ. 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.44): 
௡ܤ  = Ͳ,͹ͷ ∙ ͵ʹ,Ͷ = ʹͶ,ʹ ˏ 

 
 

6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɲɜɚɦɢ ɩɨ ɨɫɹɦ ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ 

ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 
˔˄ܤ  = ܾ + ݀ = ͳͲ + ͵ = ͳ͵ ˏ,                                                                   (6.47) 
 

ɝɞɟ     b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ݀ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
ɒɢɪɢɧɚ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɲɜɨɜ ɪɚɜɧɚ 0,5 ɫɦ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɦ ɨɬ ɥɢɰɟɜɨɣ ɝɪɚɧɢ ɢ ɝɪɟɛɧɹ ɢ 0,2 ɫɦ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ [6]. 
ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ: 
- ɭɩɥɨɬɧɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ; 
- ɞɪɟɧɚɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɨɬɜɨɞ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ 

ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɟ ɜɨɞɵ; 
- ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ ɢ ɝɚɥɟɪɟɹ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɲɜɚ ɢ 

ɪɟɦɨɧɬɚ ɭɩɥɨɬɧɟɧɢɹ. 
 
6.4.3 Ȼɵɤɢ 
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɨɛɵɱɧɨ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɦɟɠɞɭ ɛɵɤɚɦɢ ɛɵɥ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɢɛɨɥɶɲɢɦ. 
ɉɨɫɤɨɥɶɤɭ ɫɬɚɧɞɚɪɬɧɭɸ ɲɢɪɢɧɭ ɩɪɨɥɟɬɚ (b), ɩɪɢɧɹɬɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, ɪɚɜɧɚ ɜ ɧɚɲɟ ɫɥɭɱɚɟ 10, ɬɨ 
ɬɨɥɳɢɧɚ ɛɵɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɟɟ 2,56 ɦ. 

ɉɪɢɦɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɬɨɥɳɢɧɨɣ d = 3 ɦ. 
Ɍɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɧɚɡɧɚɱɢɦ 1,0 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ  ɫɨɫɬɚɜɥɹɟɬ 1,0 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ 

ɡɚɬɜɨɪɚ – 0,5 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɪɚɜɧɚ 0,5 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ 

ɡɚɬɜɨɪɚ – 0,5 ɦ. Ⱦɚɧɧɵɣ ɡɚɬɜɨɪ ɪɚɡɦɟɳɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,0 ɦ. ɨɬ ɪɚɛɨɱɟɝɨ 
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ɡɚɬɜɨɪɚ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ 
ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 

 
6.4.4 ɍɫɬɨɢ 

 

Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ 
ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ.  Ɂɚɞɚɱɚ ɩɪɢɧɹɬɨɝɨ  ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɳɢɬɟ 
ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ (ɡɚ ɡɞɚɧɢɟɦ Ƚɗɋ) ɨɬ ɫɛɨɣɧɵɯ ɬɟɱɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ 
ɜɨɞɨɫɥɢɜɚ. 

 

 

 

 

6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ, ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɪɟɧ, ɩɪɢɭɪɨɱɟɧɧɵɯ ɤ ɹɪɭɫɚɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ 
ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɚɯ 
ɩɥɨɬɢɧɵ. 

Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɦɟɦ 30 ɫɦ; ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ - 3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ , ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 
 ܽɞɪ ≥ ு೏ ∙ ஓ୬୍ˍ˓,୫ ,                                                                                                  (6.48) 

 
ɝɞɟ     ܪௗ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; γn - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;  Iˍ˓, m  - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ,   
ɪɚɜɧɵɣ 25. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ:  
 
ௗܪ  = ∇ʜʞʢ − ∇ ʞˑˇˑ˛˅ы = ͹ͷ − Ͷͷ = ͵Ͳ ˏ,                                     (6.49) 
 αˇ˓ > ͵Ͳ ∙  ͳ,ʹͷʹͷ > ͳ,ͷ ˏ 

 
ɉɪɢɦɟɦ αˇ˓ = ͳ,ͷ ˏ 
 

dra



89 
 

 

 

6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɪɚɡɦɟɪɨɦ ʹ × ʹ,ͷ ˏ. 
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ, 

ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 
ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɯ ɪɚɡɦɟɪɵ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ʹ,ͷ × ͵,ͷ ˏ. 
 

6.4.7 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 

ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ – ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ. ɉɪɢɦɟɧɹɟɬɫɹ 
ɜ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ. 

ɍɫɬɪɨɢɦ ɡɚɜɟɫɭ ɩɨɞ ɩɨɞɨɲɜɨɣ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 
Ɂɚɜɟɫɵ – ɪɹɞ ɛɭɪɨɜɵɯ ɫɤɜɚɠɢɧ, ɞɢɚɦɟɬɪɨɦ 5-10 ɫɦ, ɜ ɤɨɬɨɪɵɯ ɧɚɝɧɟɬɚɟɬɫɹ 

ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɪɚɫɬɜɨɪ, ɡɚɩɨɥɧɹɸɳɢɣ ɬɪɟɳɢɧɵ ɜɨɤɪɭɝ ɫɤɜɚɠɢɧ ɢ ɫɨɡɞɚɸɳɢɣ 
ɩɪɟɩɹɬɫɬɜɢɟ ɞɥɹ ɜɨɞɵ. 

Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɡ ɞɨɥɠɧɚ ɛɵɬɶ: 
 

mcr

nɡ
ɡ J

H

,

 
                                                                                                 (6.50) 

ˊߜ  >  ͳͷ,ͻ ∙ ͳ,ʹͷͳͷ > ͳ,͵ͳ ˏ, 
 

ɝɞɟ  ɡH - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ ɋɉ «ɉɥɨɬɢɧɵ 
ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ», ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɚɜɟɧ 15,9 ɦ;  

ɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ;  
m,crJ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɪɚɜɟɧ 

15.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɧɚɡɧɚɱɚɸɬ 

ɜ ɩɪɟɞɟɥɚɯ: 
 ݈ˊ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ௡,                                                                                              (6.51) 

 
ɝɞɟ     ܤ௡ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ݈ˊ = ʹͷ,Ͷͷ ∙ Ͳ,Ͳ͹ͻ = ʹ ˏ 
 

Ƚɥɭɛɢɧɭ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ: 
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ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫,                                                                                      (6.52) 
 
ɝɞɟ     ܪ௠௔௫ = ∆ʜʞʢ − ∆ʜʐ௠𝑖௡                                                                          (6.53) 

 ℎˊ˃˅ = Ͳ,͹ ∙ ሺ͹ͷ − Ͷ͸,ͷሻ = ͳͻ,ͻͷ ˏ 
 

6.4.8 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 

Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ.  
ȼɵɩɨɥɧɢɦ ɞɪɟɧɚɠ  ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ ɫ ɲɚɝɨɦ 3 
ɦ. Ƚɥɭɛɢɧɭ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ:  
 ℎˇ˓ = ሺͲ,ͷ ∙ Ͳ,͹ሻℎˊ˃˅                                                                                 (6.54) 
 

Ⱦɥɹ ɧɚɲɟɝɨ ɫɥɭɱɚɹ ɩɪɢɦɟɦ:  ℎˇ˓ = Ͳ,͸ ∙ ͳͻ,ͻͷ = ͳͳ,ͻ͹ ˏ                                                                      (6.55) 
 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɩɪɢɦɟɦ 
6 ɦ. 
 

6.5. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 

6.5.1 ȼɨɞɨɛɨɣ 
 

ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 
ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɫ ɡɭɛɶɹɦɢ ɡɚ ɩɥɨɬɢɧɨɣ, 
ɢ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣ ɡɚ ɩɟɪɜɨɣ ɫɬɟɧɤɨɣ. 

Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɩɨ ɪɚɫɱɟɬɭ ɪɚɜɧɚ  ߜ˅ˑˇ.ଵ = ʹ,Ͷ ˏ; 
Ⱦɥɢɧɚ ɪɚɜɧɚ: 
 ݈˅ˑˇ = ሺͲ,ͺ ÷ ͳሻ ∙ ݈˒˓ = Ͳ,ͺ ∙ ͵ʹ = ʹͷ,͸  ˏ                                                (6.56) 
 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͹,ͳ − Ͳ,͹͸ሻ = ͵ʹ ˏ                    (6.57) 

 
Ɍɨɥɳɢɧɭ ɜɬɨɪɨɣ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɦ  ߜ˅ˑˇ.ଶ = ͳ,ͻʹ ˏ 
 
Ⱦɥɢɧɚ ɪɚɜɧɚ: 
 ݈˅ˑˇ = ሺͲ,ͺ ÷ ͳሻ ∙ ݈˒˓ = Ͳ,ͺ ∙ ͳ͹,ͳ = ͳ͵,͹  ˏ                                            (6.58) 
 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ Ͷ,ͶͶ − ͳ,͸ሻ = ͳ͹,ͳ ˏ                 (6.59) 
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 ɉɪɢɦɟɧɹɟɦ ɬɪɟɯɫɥɨɣɧɵɣ ɩɥɚɫɬɨɜɵɣ ɞɪɟɧɚɠ ɩɨɞ ɜɫɟɣ ɩɥɨɳɚɞɶɸ ɜɨɞɨɛɨɹ 
ɢ ɪɢɫɛɟɪɦɵ ɬɨɥɳɢɧɨɣ 1ɦ. 

 
6.5.2 ɋɬɟɧɤɚ 

 

ɉɟɪɜɚɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ: 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ℎ˔˕ = Ͷ,ͳ͵ ˏ 
ɒɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ ɫɬɟɧɤɢ  
 ܽ˔˕ = ሺͲ,͸ ÷ Ͳ,͹ሻ ∙ ℎ˔˕ = Ͳ,͹ ∙ Ͷ,ͳ͵ = ʹ,ͺ ˏ,                                             (6.60) 
 

ɝɞɟ     ݉ = Ͳ,Ͷͻ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
ȼɬɨɪɚɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ:  
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ℎ˔˕ = ͳ,͹͸ ˏ 
ɒɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ ɫɬɟɧɤɢ 
 ܽ˔˕ = ሺͲ,͸ ÷ Ͳ,͹ሻ ∙ ℎ˔˕ = Ͳ,͹ ∙ ͳ,͹͸ = ͳ,ʹ͵ ˏ,                                           (6.61) 
 

ɝɞɟ     ݉ = Ͳ,Ͷͻ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
 

6.5.3 Ɋɢɫɛɟɪɦɚ 
 

Ɂɚ ɩɟɪɜɨɣ ɫɬɟɧɤɨɣ ɭɫɬɪɚɢɜɚɟɦ ɪɢɫɛɟɪɦɭ – ɭɱɚɫɬɨɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ 
ɭɫɩɨɤɨɟɧɢɹ  ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɦ ɜ ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɢɥɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. ȼɟɫ ɤɨɧɫɬɪɭɤɰɢɣ 
ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶɲɚɬɫɹ, ɨɛɵɱɧɨ ɷɬɨ ɞɨɫɬɢɝɚɟɬɫɹ 
ɭɦɟɧɶɲɟɧɢɟɦ ɬɨɥɳɢɧɵ ɩɥɢɬ. ɉɥɢɬɵ ɛɟɬɨɧɢɪɭɸɬ ɧɚ ɦɟɫɬɟ, ɜɵɩɨɥɧɹɸɬ ɢɯ 
ɤɜɚɞɪɚɬɚɦɢ ɪɚɡɦɟɪɨɦ 5ɦ.  

Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
ଵ.˔ˋ˓ߜ  = ଶଷ ∙ ˑˇ.ଶ˅ߜ = ଶଷ ∙ ͳ.ͻʹ = ͳ,ʹͺ ˏ                                                        (6.62) 

 
Ɍɨɥɳɢɧɚ ɜɬɨɪɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
ଶ.˔ˋ˓ߜ  = ଶଷ ∙ ଵ.˔ˋ˓ߜ = ଶଷ ∙ ͳ,ʹͺ = Ͳ,ͺͷ ˏ                                                        (6.63) 

 
Ɍɨɥɳɢɧɭ ɬɪɟɬɶɟɣ  ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɦ 0,5 ɦ. 
 
6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
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ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩɪɨɝɪɚɦɦɟ 
AutoCad. ܵ˒ˎ = ͵͹ͷ ˏଶ ; 
          ܵ ˄ = ͷͺ͵ ˏଶ. 

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ    
ɮɨɪɦɭɥɟ:  

ˎ˒ܩ  = ௌ˒ˎ∙௕∙˄௕+ఋ˄ = ଷ଻ହ∙ଵ଴∙ଶସଵ଴+ଷ = ͸ͻʹ͵ ˍʜˏ                                                                (6.64) 

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ௌ˄∙ఋ˄∙˄௕+ఋ˄ = ହ଼ଷ∙ଷ∙ଶସଵ଴+ଷ = ͵ʹʹͺ ˍʜ/ˏ                                                            (6.65) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃,                                                                                             (6.66) 

 
ɝɞɟ  ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺ͹͸ − ͹Ͳ + Ͳ,ͷሻ ∙ ͳͲ = ͸ͷ ˏଶ                (6.67) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͸ͷ√͸ͷ ∙ ͻ,ͺͳ = ʹͺ͵ ˍʜ                                                              (6.68) 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 ܳˊ˓ ˃˔˚ = ொˊ௕+ఋ˄ = ଶ଼ଷଵ଴+ଷ = ʹͳ,͹ͷ ˍʜ/ˏ                                                                 (6.69) 

 
6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ.        
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 

 ܶ˅ = ˅∙ுమ˅ଶ = ଵ଴∙ଷଶ,ସమଶ = ͷʹͶͺ ˍʜˏ                                                                     (6.70) 

 
ɋ  ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ˅∙ுమːଶ = ଵ଴∙ଷ,ଽమଶ = ͹͸ ˍʜˏ                                                                            (6.71) 
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ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ 
ɫɬɨɪɨɧɵ ɇȻ: 
 ܹː = ˅ߩ ∙ ݃ ∙ ܵ˒˓.ଶ = ͳ ∙ ͻ,ͺͳ ∙ ʹ,ͻ = ʹͺ,ͷ ˍʜ                                            (6.72) 
 

6.6.3 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
 ܹ˅ ˑˎː = Ͳ,ͷߛ௪ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͳͲ ∙ ͳ,͹ʹ ∙ ( ͳ͹͵,ͳͶ + Ͳ,ͷͷʹ ) = = Ͷͺ,ͻ ˍʜ,                                                                                                                       (6.73) 

 
ɝɞɟ  ℎ଴: 

 ℎ଴ = 𝜋ℎభ%మఒ̅ = ଷ,ଵସ∙ଵ,଻ଶమଵ଻ = Ͳ,ͷͷ ˏ                                                                         (6.74) 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: ˖˔ = ఒ̅ଶ𝜋 − ଷ଼ ℎଵ% = ଵ଻ଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,͹ʹ = ʹ,Ͳ͸ ˏ                                                  (6.75) 

 

6.6.4 ȼɡɜɟɲɢɜɚɸɳɟɟ ɞɚɜɥɟɧɢɟ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 

 ܹ˅ ˊ˅ = ˒௪ܵэߛ = ͳͲ ∙ ͻͶ,ͺ = ͻͶͺ ˍʜ,                                                 (6.76)             
     
ɝɞɟ  ܵэ˒- ɩɥɨɳɚɞɶ ɷɩɸɪɵ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ: 
 ܵэ˒ = ȼ∙ hː˄ = ʹͶ,ʹ ∙ ͵,ͻ = ͻͶ,͵ͺ ˏଶ,                                                        (6.77) 
 

ɝɞɟ    ȼ – ɞɥɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɪɚɜɧɚɹ 24,2 ɦ; hː˄ - ɝɥɭɛɢɧɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ȼɏɄ, ɪɚɜɧɚɹ 3.9 ɦ. 
ɉɥɨɳɚɞɢ ɜɫɟɯ ɷɩɸɪ, ɧɚɝɪɭɡɨɤ ɢ ɫɢɥ ɨɩɪɟɞɟɥɹɟɦ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 

 

6.6.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

Ⱦɥɹ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɢ ɷɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɫɬɪɨɟɧɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɋɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ». 

ɉɨ ɋɉ ɜɵɛɢɪɚɟɦ  ɝɪɚɜɢɬɚɰɢɨɧɧɭɸ ɩɥɨɬɢɧɭ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 6.2: 
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Ɋɢɫɭɧɨɤ 6.2 - ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ: 

ௗܪ  = ͹ͷ − Ͷ͸,ͷ = ʹͺ,ͷ ˏ                                                                                  (6.78) 
 

ɉɨ ɬɚɛɥɢɰɟ ɢɡ ɋɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» ɜɵɛɢɪɚɸɬɫɹ 
ɫɨɨɬɧɨɲɟɧɢɹ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ: ு𝑎ೞு೏ = Ͳ,Ͷ                                                                                                      (6.79) 

 ு೏ೝு೏ = Ͳ,ʹ                                                                                                      (6.80) 

 
ɂɡ ɜɵɪɚɠɟɧɢɣ ɢ ɩɨɥɭɱɢɦ: 

௔௦ܪ  = ௗܪ  ∙ Ͳ,Ͷ = ʹͺ,ͷ ∙ Ͳ,Ͷ = ͳͳ,Ͷ ˏ                                                        (6.81) 
ௗ௥ܪ     = ௗܪ  ∙ Ͳ,ʹ = ʹͺ,ͷ ∙ Ͳ,ʹ = ͷ,͹ ˏ                                                          (6.82) 
 
Ɋɚɫɫɱɢɬɚɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 W˗ = γ୵Sэ˒ = ͳͲ ∙ ͳͶͷ,Ͷ = ͳͶͷͶ ˍ,                                                         (6.83) 
        

ɝɞɟ  ܵэ˒ - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 
 

6.6.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ: 
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ː݌ = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ଶː ቁ = ͳͲ ∙ ͵,Ͷ ∙ ଶ݃ݐ ቀͶͷ − ଶଵଶ ቁ = ͳ͸,ͲͶ ˍʜˏమ,        (6.84) 

     
ɝɞɟ     ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, 10 ɤɇ/ɦ3;  ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, 3,4 ɦ;  𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 21. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
 𝐸ː = ௣ːℎːଶ = ଵ଺,଴ସ∙ଷ,ସଶ = ʹ͹,͵ ˍʜˏ                                                           (6.85) 
    
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ʔˆ˓: 
 ܲ̂ ˓.ଵ′ = ːߛ˅ˊ˅ · ℎː · ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓.ଵʹ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓.ଵʹ ቁ = 

 = ͳͲ ∙ ͵,Ͷ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ = −ͻͶ,ͻ ˍʞ˃                      (6.86) 

 ܲ̂ ˓.ଵ′′ = ሺːߛ˅ˊ˅ · ℎː + ˅ˊ˅ଵ.˓ˆߛ · ℎˆ˓.ଵሻ · ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓.భଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓.భଶ ቁ = 

 = ሺͳͲ ∙ ͵ + ʹͺ ∙ ʹ,Ͷሻ ∙ ଶ݃ݐ (Ͷͷ − ͵ͷʹ) − ʹ ∙ ͳͲͲ ∙ ݃ݐ (Ͷͷ − ͵ͷʹ) = = −͹͹,͵ ˍʞ˃                                                                                                         (6.87) 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1ɩ.ɦ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ʔˆ˓ = ௉̂ ˓.భ′ +௉̂ ˓.భ′′ଶ ∙ ℎˆ˓.ଵ = −ଽସ,ଽ+ሺ−଻଻,ଷሻଶ ∙ ʹ,Ͷ = −ʹͲ͸,͸ ˍʜ                             (6.88) 

 
Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɹ ʔˆ˓  ɩɨɥɭɱɢɥɨɫɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɧɢ 

ɧɚɩɪɚɜɥɟɧɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɫɬɨɪɨɧɭ ɨɬ ɩɥɨɬɢɧɵ ɢ ɩɨɷɬɨɦɭ ɞɚɥɟɟ ɜ 
ɪɚɫɱɟɬɚɯ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ.  
 

6.6.7 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ 
ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɟɦ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɋɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ 
ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ γ୤. 
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Ɍɚɛɥɢɰɚ 6.3 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ  
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ 
γ୤. ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ ɋɢɥɚ∙ γ୤, ɤɇ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

Ɍɜ 1 5248 10,8 5248 56678,4 

Tɧ 1 76 1,3 76 -98,8 

Gɩ 0,95 7299,7 4,52 6934,7 -31344,9 

Gɛ 0,95 3341,4 3,84 3174,3 -12189,3 

Wɜɡɜ 1 948 0 948 0 

Wɮ 1 1454 5,9 1454 8578,6 

ȿɧ 1,2 27,3 3,5 32,8 114,7 

Wɜɨɥɧ 1 48,9 28,5 48,9 1395,1 

Wɧ 1 28,5 10,7 28,5 304,7 

qɡ 0,9 21,75 11,1 20,66 -229,4 

ɋɭɦɦɚ    7756,2 23209,2 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 

 𝜎௨௬ = − ே௕ + ଺∙∑ ெ௕మ = − ଻଻ହ଺,ଶଶସ,ଶ + ଺∙ଶଷଶ଴ଽ,ଶଶସ,ଶమ = −ͺʹ,͹ ˍʜˏమ,                               (6.89) 

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

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͺʹ,͹ ∙ Ͳଶ − ͳͲ ∙ ͵ʹ,Ͷሺͳ − Ͳଶሻ = 

 = −͵ʹͶ ˍʜˏమ,                                                                                                                       (6.90) 

 
ɝɞɟ  ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan ଵߙ , ɝɞɟ ߙଵ  – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, ɜ 
ɧɚɲɟɦ ɫɥɭɱɚɟ ݉௨ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
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 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = ሺͳͲ ∙ ͵ʹ,Ͷ − ͺʹ,͹ሻ ∙ Ͳ = Ͳˍʜ/ˏଶ       (6.91) 
 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͺʹ,͹ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͵ʹ,Ͷ ∙ Ͳଶ = 

 = −ͺʹ,͹ ˍʜˏమ                                                                                                                          (6.92) 

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͵ʹ,Ͷ = −͵ʹͶ ˍʜˏଶ                                                 (6.93) 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɮɨɪɦɭɥɚɦ (6.90)-(6.93): 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = − ͹͹ͷ͸,ʹʹͶ,ʹ − ͸ ∙ ʹ͵ʹͲͻ,ʹʹͶ,ʹଶ = −ͷͷͺ,͵ ˍʜˏଶ               

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = 

 −ͷͷͺ,͵ ∙ Ͳ,͹ͷଶ − ͳͲ ∗ ͵,ͻ ∙ ሺͳ − Ͳ,͹ͷଶሻ = −ʹͻ͸,͹ ˍʜ/ˏଶ, 
ɝɞɟ ݉௧ = tan  ,ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ
          ɪɚɜɟɧ    0,75.  ܪௗ௧ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = −ሺͳͲ ∙ ͵,ͻ − ͷͷͺ,͵ሻ ∙ Ͳ,͹ͷ = ͵ͺͻ,ͷ ˍʜ/ˏଶ 

 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −ͷͷͺ,͵ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͳͲ ∙ ͵,ͻ ∙ Ͳ,͹ͷଶ 

 = −ͺͷͲ,Ͷ ˍʜ/ˏଶ 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͵,ͻ = −͵ͻ ˍʜ/ˏଶ 

 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɫɜɟɞёɦ ɜɫё ɜ ɬɚɛɥɢɰɭ 6.4. 
 

Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ 
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ɋɨ ɫɬɨɪɨɧɵ ȼȻ Ɂɧɚɱɟɧɢɟ, ˍʜ/ˏଶ 

ɋɨ ɫɬɨɪɨɧɵ ɇȻ Ɂɧɚɱɟɧɢɟ, ˍʜ/ˏଶ 𝜎௨௬ -82,7 𝜎௬௧ -558,3 𝜎௫௨ -324 𝜎௫௧ -ʹͻ͸,ͻ 𝜏௫௬௨  0 𝜏௫௬௧  389,5 𝜎ଵ௨ -82,7   𝜎ଷ௧ -850,4 𝜎ଷ௨ -324 𝜎ଵ௧ -39 
 

6.6.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௨௬ < Ͳ                                                                                                       (6.94) 
 −ͺʹ,͹ ˍʜ/ˏଶ < Ͳ 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

2. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨                                                                                              (6.95)ܪ
 ͺʹ,͹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͵ʹ,Ͷ ൒ ʹͷʹ,ͷ ˍʜ/ˏଶ 

 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
3. ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ: 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ 𝜎ଷ ൑ ௖ௗߛ ∙ ܴ௕                                                                       (6.96)

       ͶͷͲ,Ͳ ˍʜˏଶ ൑ ʹͺͲͲ ˍʜˏଶ , 
 

ɝɞɟ   ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ௗ  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ,ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ = Ͳ,ͻ; 

ȼ ɪɚɫɱɟɬɧɨɣ ɡɨɧɟ ɭɤɥɚɞɵɜɚɟɦ ɛɟɬɨɧ ɦɚɪɤɢ ȼ5 ɫ ɪɚɫɱёɬɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲˍʜ/ˏଶ, 
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ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

 
6.6.9 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
 ܴ = ܰ ∙ 𝜑݃ݐ + ܿ ∙ ܤ = ͹͹ͷ͸,ʹ ∙ Ͳ,ͺ + ͳͲͲ ∙ ʹͶ,ʹ = ͹Ͷͺ͸,͵Ͷ ˍʜˏ,              (6.97) 

 
ɝɞɟ     N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ ; 𝜑 – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, 39; ܿ – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɞɢɚɛɚɡ 100, ɤɇ/ɦ2;  ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ܶ˅ − ܶː + ܹ˅ ˑˎː + 𝐸ː = ͷʹͶͺ,ͲͲ − ͹͸,ͲͲ + Ͷͺ,ͻ + ͵ʹ,͹͸ = 

 = ͷʹͶͺ,ʹͲ ˍʜˏ
                                                                                                         (6.98) 

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡,                                                                                              (6.99)ߛ

 
ɝɞɟ  ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 

 ଻ସ଼଺,ଷସ∙଴,ଽହହଶସ଼,ଶ଴∙ଵ ൒ ͳ,ʹͷ  

 ͳ,͵ͷ > ͳ,ʹͷ 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

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

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
Ʉɪɢɜɨɩɨɪɠɫɤɨɣ Ƚɗɋ, ɫɨɨɪɭɠɟɧɢɹ ɨɫɧɚɳɚɸɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ) ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠёɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɪɟɠɢɦɚ, ɫɟɣɫɦɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɹ. ȼ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ɜɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ 
ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤ 
ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ȽɌɋ ɤɪɢɬɟɪɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ 
ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ,  
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɨɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
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ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɍɗ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ ɢ ɢɧɵɦ 
ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ʉɪɢɜɨɩɨɪɠɫɤɚɹ Ƚɗɋ ɹɜɥɹɟɬɫɹ 
ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢёɦɚɦ 
ɪɚɛɨɬ, ɩɪɢёɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ 
ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ Ʉɪɢɜɨɩɨɪɠɫɤɨɣ  Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ 
ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ 
ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ 
ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ 
ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱёɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɇɚ Ʉɪɢɜɨɩɨɪɠɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ 
ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɜɜɟɞёɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
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ɢ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɹɜɥɹɸɬɫɹ: 

- ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

- ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ ɫ 
ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɭɧɤɬɚ 5.14 ɉɪɚɜɢɥ; 

- ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
- ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
- ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ.  
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ɫɚɦɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; ɩɨ 
ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ 
ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; ɧɚ ɜɫɟɯ 
ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ 
ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
 

7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞёɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ 
ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 
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Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ:  

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

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

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

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

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

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ 
ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ 
ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ 
ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɨɞɝɨɬɨɜɤɚ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 
Ʉɪɢɜɨɩɨɪɠɫɤɨɣ Ƚɗɋ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:  

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

- ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ;  

- ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
- ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

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

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

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

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

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 
ɋɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɦɢ ɨɛɨɪɭɞɨɜɚɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɟɤɬɭ, ɚ ɬɚɤɠɟ ɨɤɪɚɲɢɜɚɬɶɫɹ ɜ ɤɪɚɫɧɵɣ ɰɜɟɬ.  

ɍɫɬɚɧɨɜɤɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ 
ɛɟɫɩɟɪɟɛɨɣɧɵɦ ɫɧɚɛɠɟɧɢɟɦ ɜɨɞɨɣ. ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɨɞɨɢɫɬɨɱɧɢɤ ɧɟ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɞɥɹ ɍȼɉ, ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ 
ɪɟɡɟɪɜɭɚɪɵ ɫ ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɡɚɩɚɫɨɦ ɜɨɞɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɪɚɛɨɬɭ ɍȼɉ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ. 

ɉɨɦɟɳɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɪɚɡɦɟɳɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ Ⱥɍȼɉ, ɞɨɥɠɧɨ 
ɛɵɬɶ ɨɫɧɚɳɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ (Ⱥɉɋ) ɞɥɹ ɡɚɳɢɬɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ. 

Ⱥɉɋ ɩɨɦɟɳɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, 
ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

-   ɫɢɝɧɚɥɢɡɚɰɢɹ ɧɚ ɨɛɴɟɤɬɚɯ ɫ ɩɨɫɬɨɹɧɧɵɦ ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ; 
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- ɨɬɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɩɭɫɤ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ 
ɨɛɴɟɤɬɚɯ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

 ɉɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɰɟɩɢ ɩɭɫɤɚ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɫɪɟɞɫɬɜ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɠɚɪɚ ɢ ɩɪɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ 
ɭɩɪɚɜɥɟɧɢɢ ɞɨɥɠɧɵ ɩɨɞɚɜɚɬɶɫɹ ɫɢɝɧɚɥɵ: 

-  ɜ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ Ȼɓɍ, 
ɐɓɍ, ɐɉɍ ɢ ɞɪ.; 

- ɧɚ ɨɬɤɪɵɬɢɟ Ɂɉɍ (ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɞɜɭɯ Ɂɉɍ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɥɹ 
ɤɚɠɞɨɝɨ Ɂɉɍ ɩɨɞɚɟɬɫɹ ɨɬɞɟɥɶɧɵɣ ɫɢɝɧɚɥ); 

-  ɧɚ ɡɚɤɪɵɬɢɟ ɨɬɫɟɱɧɨɝɨ ɤɥɚɩɚɧɚ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
- ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɟɧɬɢɥɹɰɢɢ ɢ ɡɚɤɪɵɬɢɟ ɨɝɧɟɡɚɳɢɬɧɵɯ ɤɥɚɩɚɧɨɜ ɜ 

ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 
 
7.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 

 
7.4.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

Ʉɪɢɜɨɩɨɪɨɠɫɤɢɣ ɝɢɞɪɨɭɡɟɥ  ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɟɫɩɭɛɥɢɤɟ Ʉɚɪɟɥɢɹ  ɧɚ ɪɟɤɟ 
Ʉɟɦɶ ɨɤɨɥɨ ɩɝɬ. Ʉɪɢɜɨɣ ɉɨɪɨɝ. ȼɯɨɞɢɬ ɜ ɤɚɫɤɚɞ Ʉɟɦɫɤɢɯ Ƚɗɋ. 

ɋɚɦɚɹ ɤɪɭɩɧɚɹ ɤɚɪɟɥɶɫɤɚɹ ɪɟɤɚ Kɟɦɶ ɧɚ ɫɜɨɟɦ ɩɭɬɢ ɨɬ ɨɡɟɪɚ ɇɢɠɧɟɟ 
Kɭɣɬɨ ɞɨ Ȼɟɥɨɝɨ ɦɨɪɹ ɩɪɨɯɨɞɢɬ 198 ɤɢɥɨɦɟɬɪɨɜ. ɉɟɪɟɩɚɞ ɜɵɫɨɬ ɜ 101 ɦɟɬɪ ɢ 
ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ 8,4 ɤɭɛɢɱɟɫɤɢɯ ɤɢɥɨɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɹɥɢ ɫɨɛɨɣ 
ɢɞɟɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ.  

ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɨɜɨɥɶɧɨ ɪɚɜɧɢɧɧɭɸ ɫɬɟɩɶ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɩɪɢ 
ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ 2360 ɤɦ². ɒɢɪɢɧɚ ɪɟɤɢ ɜ ɫɬɜɨɪɟ Ʉɟɦɶɫɤɨɣ Ƚɗɋ 1000 ɦ.  

ɉɢɬɚɧɢɟ ɪɟɤɢ ɞɨɠɞɟɜɨɟ ɢ ɫɧɟɝɨɜɨɟ. ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ 18 ɤɦ 
ɨɬ ɭɫɬɶɹ 275 ɦ³/ɫɟɤ. Ɂɚɦɟɪɡɚɟɬ ɨɛɵɱɧɨ ɜ ɧɨɹɛɪɟ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ 
ɦɚɹ. Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ: ɫɩɪɚɜɚ — ɑɢɪɤɚ-Ʉɟɦɶ, Ɉɯɬɚ; ɫɥɟɜɚ — Ʉɟɩɚ, ɒɨɦɛɚ. 
ȼɨɞɚ ɬёɦɧɚɹ, ɜɢɞɢɦɨɫɬɶ ɧɟ ɛɨɥɟɟ 5 ɦɟɬɪɨɜ.   

Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɝɢɞɪɨɭɡɥɚ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɱɟɪɬɚɦɢ 
ɦɨɪɫɤɨɝɨ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɥɸɫ 3°ɋ, ɷɤɫɬɪɟɦɚɥɶɧɵɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɢɧɭɫ 13°ɋ ɢ ɩɥɸɫ 17°ɋ. ɉɟɪɢɨɞ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ ɧɭɥɹ - 213 ɞɧɟɣ ɜ ɝɨɞɭ. ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜ ɝɨɞɭ - 
550 ɦɦ. Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ Ʉɟɦɶ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɬɜɨɪɟ ɹɜɥɹɟɬɫɹ ɫɛɪɨɫ ɧɟɨɱɢɳɟɧɧɵɯ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ 
ɤɨɦɦɭɧɚɥɶɧɵɯ, ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ 
ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɫɬɜɨɪɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ 
ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɪɟɤɭ ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɫ ɥɢɜɧɟɜɵɦɢ ɜɨɞɚɦɢ ɫ 
ɬɟɪɪɢɬɨɪɢɟɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɹɜɥɹɸɬɫɹ: ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɧɢɬɪɢɬɵ, 
ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ, ɚɡɨɬ ɚɦɦɨɧɢɣɧɵɣ, ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BF%D1%8C
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%80%D0%BA%D0%B0-%D0%9A%D0%B5%D0%BC%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D1%85%D1%82%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%9A%D0%B5%D0%BC%D0%B8)
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BF%D0%B0_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A8%D0%BE%D0%BC%D0%B1%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%9A%D0%B5%D0%BC%D0%B8)
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ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ȻɉɄ, ɏɉɄ, ɦɢɧɟɪɚɥɢɡɚɰɢɢ, 
ɰɜɟɬɧɨɫɬɢ ɢ ɦɭɬɧɨɫɬɢ.  

Ɋɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ ɛɚɫɫɟɣɧɚ ɪɟɤɢ Ʉɟɦɶ ɫɮɨɪɦɢɪɨɜɚɥɫɹ ɜ 
ɩɨɫɥɟɥɟɞɧɢɤɨɜɵɣ ɩɟɪɢɨɞ. ɉɪɟɨɛɥɚɞɚɸɬ ɯɜɨɣɧɵɟ ɥɟɫɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɫɨɫɧɨɣ 
ɨɛɵɤɧɨɜɟɧɧɨɣ ɢ ɟɥɶɸ ɨɛɵɤɧɨɜɟɧɧɨɣ. ɇɚ ɫɟɜɟɪɟ ɜɫɬɪɟɱɚɟɬɫɹ ɟɥɶ ɮɢɧɫɤɚɹ. 
Ʌɢɫɬɜɟɧɧɵɟ ɩɨɪɨɞɵ ɩɪɟɞɫɬɚɜɥɹɟɬ  ɛɟɪɟɡɚ ɩɭɲɢɫɬɚɹ, ɨɥɶɯɚ ɤɥɟɣɤɚɹ, ɛɟɪɟɡɚ 
ɛɨɪɨɞɚɜɱɚɬɚɹ, ɨɫɢɧɚ. 

ɋɨɫɧɨɜɵɟ ɥɟɫɚ ɩɪɨɢɡɪɚɫɬɚɸɬ ɧɚ ɛɟɞɧɵɯ ɩɨɱɜɚɯ, ɨɛɪɚɡɭɹ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ, 
ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɯɚɪɚɤɬɟɪɨɦ ɩɨɱɜ ɢ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɢɠɧɟɝɨ ɹɪɭɫɚ. ɇɚ 
ɪɚɜɧɢɧɚɯ, ɛɨɥɨɬɚɯ ɢ ɩɨɧɢɠɟɧɢɹɯ  ɩɨɜɫɟɦɟɫɬɧɨ ɜɫɬɪɟɱɚɸɬɫɹ ɫɨɫɧɹɤɢ ɫ 
ɪɚɡɪɟɠɟɧɧɵɦ ɬɨɧɤɨɫɬɜɨɥɶɧɵɦ ɧɢɡɤɨɪɨɫɥɵɦ  ɥɟɫɨɦ. Ɂɞɟɫɶ ɫɢɥɶɧɨ ɪɚɡɜɢɬ 
ɦɨɳɧɵɣ ɦɨɯɨɜɨɣ ɩɨɤɪɨɜ, ɦɧɨɠɟɫɬɜɨ ɤɭɫɬɚɪɧɢɱɤɨɜ: ɛɚɝɭɥɶɧɢɤɚ, ɝɨɥɭɛɢɤɢ, 
ɛɨɥɨɬɧɨɝɨ ɦɢɪɬɚ. ɇɚ ɛɨɥɟɟ ɪɚɡɜɢɬɵɯ ɥɟɫɧɵɯ ɩɨɱɜɚɯ ɩɪɨɢɡɪɚɫɬɚɸɬ ɫɨɫɧɹɤɢ-
ɡɟɥɟɧɨɦɨɲɧɢɤɢ ɫ ɝɭɫɬɵɦɢ ɜɵɫɨɤɢɦɢ ɞɟɪɟɜɶɹɦɢ. Ɋɟɞɤɢɣ ɩɨɞɥɟɫɨɤ ɫɨɫɬɚɜɥɹɟɬ 
ɪɹɛɢɧɚ, ɦɨɠɠɟɜɟɥɶɧɢɤ. Ʉɭɫɬɚɪɧɢɱɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɱɟɪɧɢɤɨɣ ɢ ɛɪɭɫɧɢɤɨɣ (ɧɚ 
ɛɨɥɟɟ ɫɭɯɢɯ ɩɨɱɜɚɯ), ɧɢɠɧɢɣ ɹɪɭɫ ɫɨɫɬɚɜɥɹɸɬ ɡɟɥɟɧɵɟ ɦɯɢ. Ɍɪɚɜɹɧɢɫɬɵɯ 
ɪɚɫɬɟɧɢɣ ɜɫɬɪɟɱɚɟɬɫɹ ɦɚɥɨ. ɇɚ ɛɟɞɧɵɯ ɩɨɱɜɚɯ ɜɟɪɲɢɧ ɢ ɫɤɥɨɧɨɜ ɫɤɚɥ 
ɩɪɨɢɡɪɚɫɬɚɸɬ ɥɢɲɚɣɧɢɤɨɜɵɟ ɫɨɫɧɹɤɢ (ɛɟɥɨɦɨɲɧɢɤɢ). Ⱦɟɪɟɜɶɹ ɡɞɟɫɶ ɞɨɜɨɥɶɧɨ 
ɪɟɞɤɢɟ, ɩɨɞɥɟɫɨɤ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ. ɇɚɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ ɫɨɫɬɚɜɥɹɸɬ 
ɡɟɥɟɧɵɟ ɦɯɢ,  ɥɢɲɚɣɧɢɤɢ (ɹɝɟɥɶ), ɜɟɪɟɫɤ, ɛɪɭɫɧɢɤɚ, ɬɨɥɨɤɧɹɧɤɚ. 

Ȼɨɥɨɬɚ ɛɚɫɫɟɣɧɚ ɪɟɤɢ Ʉɟɦɶ ɪɚɡɧɨɨɛɪɚɡɧɵ: ɦɨɯɨɜɵɟ ɤɨɱɤɨɜɚɬɵɟ ɛɨɥɨɬɚ ɧɚ 
ɜɨɞɨɪɚɡɞɟɥɚɯ ɢ ɡɚɛɨɥɨɱɟɧɧɵɟ ɫɨɫɧɨɜɵɟ ɥɟɫɚ; ɜɨɞɨɟɦɵ, ɤɨɬɨɪɵɟ ɡɚɬɹɧɭɬɵ 
ɫɜɟɪɯɭ ɝɭɫɬɵɦ ɩɟɪɟɩɥɟɬɟɧɢɟɦ ɪɚɫɬɟɧɢɣ; ɫɟɪɨ-ɡɟɥɟɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɨɤɪɵɬɵɟ 
ɛɨɥɨɬɧɵɦ ɦɯɨɦ ɫ ɪɟɞɤɢɦɢ ɱɚɯɥɵɦɢ ɛɟɪɟɡɚɦɢ ɢ ɫɨɫɧɚɦɢ ɢ ɭɱɚɫɬɤɢ ɛɟɥɨɣ 
ɩɭɲɢɰɵ, ɦɟɠ ɤɨɬɨɪɵɯ ɩɨɛɥɟɫɤɢɜɚɸɬ ɬɟɦɧɵɟ ɥɭɠɢ, ɩɨɞɟɪɧɭɬɵɟ ɩɨ ɤɪɚɹɦ 
ɪɹɫɤɨɣ. 

ɉɨɜɟɪɯɧɨɫɬɢ ɫɤɚɥ ɩɨɤɪɵɬɵ ɩɹɬɧɚɦɢ ɤɨɪɤɨɜɵɯ ɥɢɲɚɣɧɢɤɨɜ: ɱɟɪɧɵɦɢ, 
ɫɟɪɵɦɢ, ɤɨɪɢɱɧɟɜɵɦɢ, ɤɪɚɫɧɵɦɢ ɢ ɠɟɥɬɵɦɢ, ɦɟɫɬɚɦɢ – ɥɢɫɬɨɜɚɬɵɦɢ ɢ 
ɤɭɫɬɢɫɬɵɦɢ ɥɢɲɚɣɧɢɤɚɦɢ ɢ ɦɯɚɦɢ. 

ȼɨɞɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɧɟɛɨɝɚɬɚ, ɢɡ ɩɪɢɛɪɟɠɧɵɯ – ɯɜɨɳ ɬɨɩɹɧɨɣ, ɤɚɦɵɲ, 
ɬɪɨɫɬɧɢɤ, ɪɨɝɨɡ, ɨɫɨɤɢ, ɢɡ ɩɥɚɜɚɸɳɢɯ – ɤɭɜɲɢɧɤɚ ɱɟɬɵɪɟɯɝɪɚɧɧɚɹ, ɦɚɥɚɹ ɢ 
ɠɟɥɬɚɹ ɤɭɛɵɲɤɚ. 

Ⱦɨ ɫɟɪɟɞɢɧɵ 50-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɜɨɞɧɵɟ ɪɟɫɭɪɫɵ ɛɚɫɫɟɣɧɚ ɪ. Ʉɟɦɢ 
ɧɚɯɨɞɢɥɢɫɶ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨ ɪɟɤɚɦ ɢ ɨɡɟɪɚɦ ɩɪɨɜɨɞɢɥɫɹ ɫɩɥɚɜ 
ɞɪɟɜɟɫɢɧɵ, ɛɵɥ ɪɚɡɜɢɬ ɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ, ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɪɨɦɵɫɟɥ ɪɵɛɵ, 
ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɟ ɨɝɪɚɧɢɱɢɜɚɥɨɫɶ ɧɭɠɞɚɦɢ ɦɟɫɬɧɨɝɨ ɧɚɫɟɥɟɧɢɹ. ȼ ɩɨɫɥɟɞɧɢɟ 
ɞɟɫɹɬɢɥɟɬɢɹ ɜ ɫɜɹɡɢ ɫ ɩɪɨɦɵɲɥɟɧɧɵɦ ɨɫɜɨɟɧɢɟɦ ɪɚɣɨɧɚ, ɧɚɱɚɥɨɦ ɢɧɬɟɧɫɢɜɧɨɣ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɨɡɪɚɫɬɚɸɳɢɦ ɚɧɬɪɨɩɨɝɟɧɧɵɦ 
ɜɨɡɞɟɣɫɬɜɢɟɦ, ɩɨɥɨɠɟɧɢɟ ɫɬɚɥɨ ɤɨɪɟɧɧɵɦ ɨɛɪɚɡɨɦ ɢɡɦɟɧɹɬɶɫɹ. 

 
7.4.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 

-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

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

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

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

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

ɩɪɨɰɟɫɫɚɦɢ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

− ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 



108 
 

 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

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

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

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

7.4.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 
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- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:
 1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ:        
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;         

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ:       
 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          
 2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;           

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ;  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      
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2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;      

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

7.4.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

- Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
ܯ  = ே∙௤ଵ଴଴% ∙  (7.1)                                                                                                 ,ߩ

 
ɝɞɟ     ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (1179024 ɦ3); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%); ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,4= ߩ ɬ/ɦ3). 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͳͳ͹ͻͲʹͶ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,Ͷ = ͷͲͻ͵͵ ˕ 

 
- Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ே∙௤ଵ଴଴% ∙  (7.2)                                                                                                 ,ߩ

 
ɝɞɟ     ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (180 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3) 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͳͺͲ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͵,͸ ˕ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͷͲͻ͵͵  ɬ. 

ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 3,6 ɬ. ɨɬɯɨɞɨɜ 
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ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ 
ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ 
ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, 
ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
7.4.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 20 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ 

ɩɭɧɤɬ – ɩɝɬ. Ʉɪɢɜɨɣ ɉɨɪɨɝ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ 
ɨɛɴɟɤɬɨɜ» ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ʉɟɦɶ ɨɬ ɫɛɪɨɫɨɜ 
Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɝɬ. Ʉɪɢɜɨɣ ɉɨɪɨɝ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ 
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ɨɛɴɟɤɬɨɜ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 
2.1.4.1110-02 : 

- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ , ɨɛɟɫɩɟɱɟɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɋɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɫɚɦɵɦ ɫɥɨɠɧɵɦ 

ɪɵɧɤɨɦ. ȿё ɩɪɨɞɭɤɬ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɝɥɚɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ 
ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɧɚɤɨɩɥɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ 
ɪɚɛɨɬɚ ɥɸɛɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɨɡɦɨɠɧɚ ɥɢɲɶ ɩɪɢ ɭɫɥɨɜɢɢ ɩɨɫɬɨɹɧɧɨ ɛɚɥɚɧɫɚ 
ɫɩɪɨɫɚ ɢ ɩɪɟɞɥɨɠɟɧɢɹ, ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɝɟɧɟɪɚɰɢɢ. 

ɇɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ ɩɪɨɞɚɸɬɫɹ ɞɜɚ ɬɨɜɚɪɚ – ɷɬɨ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɢ 
ɦɨɳɧɨɫɬɶ. ɉɥɚɬɚ ɡɚ ɦɨɳɧɨɫɬɶ ɩɨɤɪɵɜɚɟɬ ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɯɨɞɵ ɝɟɧɟɪɢɪɭɸɳɟɣ 
ɤɨɦɩɚɧɢɢ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɬɨɜɧɨɫɬɢ ɜɵɪɚɛɨɬɚɬɶ 
ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɩɟɪɜɨɦɭ ɬɪɟɛɨɜɚɧɢɸ ɩɨɤɭɩɚɬɟɥɹ. 
Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 - Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧ

ɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 193 193 193 193 193 
ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 2600 2600 2600 2600 2600 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 67620 434700 502320 502320 502320 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,00 1,00 1,00 1,00 1,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ·ɱ 676,2 4347 5023,2 5023,2 5023,2 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 66943,8 430353 497296,8 497296,8 497296,8 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ·ɱ 
1219 1253 1286 1318 1349 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 6,8 44,94 53,30 54,62 55,9 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 1,04 6,85 8,13 8,33 8,53 
 
ȼɵɜɨɞ: ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜɵɲɟ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɜɵɞɚɱɚ ɩɨɥɧɨɣ 

ɦɨɳɧɨɫɬɢ ɧɚɱɢɧɚɟɬɫɹ ɫ 2025 ɝɨɞɚ, ɧɚɱɢɧɚɟɬ ɪɚɫɬɢ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ ɢ ɩɨɜɵɲɚɟɬɫɹ ɇȾɋ ɤ ɜɵɪɭɱɤɟ. ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 



114 
 

 

 

ɭɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɛɭɫɥɨɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
Ɉɫɬɚɥɶɧɵɟ ɠɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɚɛɢɥɢɡɢɪɭɸɬɫɹ ɫ 2026 ɝɨɞɚ. 

 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 
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ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 
ɬɵɫ.ɪɭɛ/Ɇɜɬ 

ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ 
ɬɪɭɞɚ 

255,5 49,30 

ɉɪɨɱɢɟ 274,3 52,94 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,8 102,24 
 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ % 

ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
ɩɪɨɟɤɬɚ (ɥɟɬ) ȼɟɥɢɱɢɧɚ 

Ɉɬ 1 ɞɨ 5 0,06 
Ɉɬ 6 ɞɨ 15 0,09 
Ɉɬ 16 ɞɨ 25 0,14 
ɋɜɵɲɟ 25 0,2 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
 ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 
135,38 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
26,16 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 

0,001097 
ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 

1,83 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 

0,000318 
ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 

0,53 

ɂɬɨɝɨ  28,14 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ʉɟɦɶ ɫɨɫɬɚɜɥɹɟɬ 9 ɪɭɛ. 
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Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 
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Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 334,76 334,76 334,76 334,76 334,76 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 

84,00 80,74 77,53 74,32 71,10 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 102,24 102,24 102,24 102,24 102,24 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

7,87 7,57 7,29 6,97 6,67 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 

28,51 28,51 28,51 28,51 28,51 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 15,00 15,00 15,00 15,00 15,00 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 572,35 568,84 565,32 561,81 558,29 
 
ȼɵɜɨɞ: Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ.  ɉɨɫɥɟ 2026 ɝɨɞɚ ɪɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɪɚɫɬɭɬ, ɨɫɬɚɥɶɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ, ɬɨ ɟɫɬɶ ɫɬɚɧɨɜɹɬɫɹ ɫɬɚɛɢɥɶɧɵɦɢ. ɂɬɨɝɨɜɚɹ 
ɫɬɨɢɦɨɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɧɚ ɩɹɬɨɦ ɝɨɞɭ ɭɦɟɧɶɲɢɥɚɫɶ ɩɪɢɦɟɪɧɨ ɧɚ 3%. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

 

58,49%
14,67%

17,86%

1,38% 4,98% 2,62%
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ 
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Ɋɢɫɭɧɨɤ 8.1 - ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
ȼɵɜɨɞ:  ɉɨ ɫɬɪɭɤɬɭɪɟ ɜɢɞɧɨ, ɱɬɨ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɡɚɧɢɦɚɸɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɧɚɢɛɨɥɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɫɨɡɞɚɧɢɟ ɢ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ. ɋɚɦɨɣ 
ɦɚɥɨɣ ɱɚɫɬɶɸ ɹɜɥɹɟɬɫɹ ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɢ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ. 
 

8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɚɬɭɧɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 9 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 390,94 448,45 424,77 439,09 446,22 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 177,9 519,28 534,12 546,97 552,62 
ȼɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 4,29 4,29 4,29 4,29 4,29 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 199,65 187,19 179,82 172,46 165,09 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 772,78 1119,20 1143,00 1162,80 1168,21 
 

ȼɵɜɨɞ: ɉɨɫɥɟ 2026 ɝɨɞɚ ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɩɨɫɬɟɩɟɧɧɨ ɫɧɢɠɚɟɬɫɹ. 
ɂɡ ɫɬɪɭɤɬɭɪɵ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɭɸ ɱɚɫɬɶ ɡɚɧɢɦɚɟɬ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɧɚɢɦɟɧɶɲɭɸ ɠɟ ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ. 
 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 
 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  
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Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 
Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 

ɦɥɧ.ɪɭɛ. 2475,9 2941,5 3033,2 3123,1 3212,1 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ. 524,8 568,8 572,4 568,8 565,3 

EBITDA (ȼɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. -1951,1 -2372,8 -2460,8 -2554,3 -2646,8 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɦɥɧ.ɪɭɛ. 
-390,2 -474,6 -492,2 -510,9 -529,4 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. -1560,8 -1898,2 -1968,7 -2034,4 -2117,4 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

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

 
ȼɵɜɨɞ: ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɫɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɢ 

ɫɨɫɬɚɜɥɹɟɬ 20%, ɜɵɪɭɱɤɚ ɜɨɡɪɚɫɬɚɟɬ, ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɢɦɟɸɬ 
ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ. 

ɇɚɝɥɹɞɧɨ ɢɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ ɦɨɠɧɨ ɭɜɢɞɟɬɶ 
ɧɚ ɪɢɫɭɧɤɟ 8.2: 
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Ɋɢɫɭɧɨɤ 8.2 - ɂɡɦɟɧɟɧɢɟ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɫ ɞɨɛɚɜɥɟɧɢɟɦ 
ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɚ, ɦɥɧ. ɪɭɛ 

 
ȼɵɜɨɞ: Ɉɛɴёɦɵ ɩɪɢɛɵɥɢ ɭɜɟɥɢɱɢɥɢɫɶ, ɚ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

ɭɦɟɧɶɲɢɥɢɫɶ. Ɋɨɫɬ ɩɪɢɛɵɥɢ ɨɛɭɫɥɨɜɥɟɧ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ 
ɦɨɳɧɨɫɬɶ, ɜ ɩɪɨɝɧɨɡɢɪɭɟɦɨɦ ɩɟɪɢɨɞɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɰɟɧɚɪɧɵɦɢ 
ɭɫɥɨɜɢɹɦɢ ɊɭɫȽɢɞɪɨ. 

 
8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ  ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 

ɛ)«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ)ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

1) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2019 ɝɨɞɚ. 
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2) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
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8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ʉɪɢɜɨɩɨɪɨɠɫɤɚɹ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɟɦɶ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ,% 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, 
ɦɟɫ 

76 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 11 234,5 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 2,21 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0,15 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 72895,19 

 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  

 
Ɍɚɛɥɢɰɚ 8.9 - ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛɥɟɣ 

3,35 16,60 62,79 588,14 947,01 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛɥɟɣ 

80,86 94,66 119,17 179,19 187,19 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. 

ɪɭɛɥɟɣ 

84,21 111,26 181,96 767,33 1 134,2 

 
ȼɵɜɨɞ: ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ  

ɩɨɜɵɲɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
ȼ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ ɩɪɨɝɧɨɡɧɨɝɨ 

ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 
ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
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ɜ) ɐɟɧɚ ɫɛɵɬɚ; 
ɝ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɇɚ ɪɢɫɭɧɤɟ 8.3 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ. 
 

 
Ɋɢɫɭɧɨɤ 8.3 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 
ȼɵɜɨɞ: ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, 

ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ-ɧɚɨɛɨɪɨɬ, ɬɟɫɬɶ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɚɹ ɨɛɪɚɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɩɪɨɟɤɬ ɛɭɞɟɬ ɛɵɫɬɪɟɟ ɨɤɭɩɚɬɶɫɹ ɢ ɛɭɞɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ. 

ɇɚ ɪɢɫɭɧɤɟ 8.4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɫɭɦɦɵ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ. 
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Ɋɢɫɭɧɨɤ 8.4 - ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 
ɢɧɜɟɫɬɢɰɢɣ 

ȼɵɜɨɞ: ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɜ ɩɪɨɟɤɬ, ɬɟɦ ɦɟɧɶɲɟ 
ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ. 

ɇɚ ɪɢɫɭɧɤɟ 8.5 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɫɭɦɦɵ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɫɛɵɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 8.5 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ 

ɫɛɵɬɚ, ɪɚɫɬɟɬ ɩɪɢɛɵɥɶ ɫ ɤɚɠɞɨɣ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɪɚɫɬɟɬ 
ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ. ɇɚ ɪɢɫɭɧɤɟ 8.6 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɫɭɦɦɵ PI ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
 

 

Ɋɢɫɭɧɨɤ 8.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 
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ɜɟɥɢɱɢɧɵ PI. 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɵɹɜɢɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɤ: 
 ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
 ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ɍɦɟɧɶɲɟɧɢɟ ɧɚɥɨɝɨɜ; 
 ɍɜɟɥɢɱɟɧɢɟ ɢɧɜɟɫɬɢɰɢɣ. 
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9 ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ (ȺɋɈɄ ȽɌɋ) ɞɥɹ ɨɰɟɧɤɢ 
ɫɨɫɬɨɹɧɢɹ ɩɥɨɬɢɧɵ 
 

ȺɋɈɄ ȽɌɋ - ɷɬɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ȺɋɈɄ ȽɌɋ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɛɨɪ ɜɫɟɯ ɞɚɧɧɵɯ, 
ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɜɥɢɹɸɳɢɯ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɞɥɹ 
ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ, ɡɚɤɥɸɱɟɧɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ ɧɚ ȽɌɋ.[29] 
 

9.1  ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. Ɉɛɨɫɧɨɜɚɧɢɟ ɜɧɟɞɪɟɧɢɹ ȺɋɈɄ ȽɌɋ 
 
ȺɋɈɄ ȽɌɋ ɜɧɟɞɪɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɫɧɨɜɧɵɯ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 

ɞɨɤɭɦɟɧɬɨɜ (ɇɌȾ), ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 9.1. 
 

Ɍɚɛɥɢɰɚ 9.1 – ɇɌȾ  
№ 

ɩɨɡɢɰɢɢ 
ɇɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ ɐɢɬɚɬɚ 

1 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ « Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ» №117 [29] 

ɋɨɛɫɬɜɟɧɧɢɤ ɨɛɹɡɚɧ ɜɵɩɨɥɧɹɬɶ ɦɟɪɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɢ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2 ɊȾ 34-20-501-95 ɉɪɚɜɢɥɚ 
ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ  ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɉɌɗ) 
ɩ.3.1.28 [30] 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɢ 
ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɨɬɜɟɬɫɬɜɟɧɧɵɟ 
ɧɚɩɨɪɧɵɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ 
ɫɥɟɞɭɟɬ ɨɫɧɚɳɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
(ȺɋȾɄ).  

3 Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» [18] 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɤɨɧɬɪɨɥɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɢ 
ɜɟɞɟɧɢɹ ɛɚɡ ɞɚɧɧɵɯ ɧɚɬɭɪɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ  ɧɚ     ɫɨɨɪɭɠɟɧɢɹɯ  I ɢ II 
ɤɥɚɫɫɚ (ɜ   ɫɨɨɬɜɟɬɫɬɜɢɢ  ɫ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ    Ɋɨɫɫɢɣɫɤɨɣ    
Ɏɟɞɟɪɚɰɢɢ) ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ (ȺɋȾɄ ȽɌɋ), ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɭɸ ɜɨɡɦɨɠɧɨɫɬɶ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɩɪɨɫɚ ɄɂȺ (ȺɋɈ 
ɄɂȺ). 
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№ 
ɩɨɡɢɰɢɢ 

ɇɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ ɐɢɬɚɬɚ 

4 ɋɌɈ 70238424.27.140.035-2009 
ȽɂȾɊɈɗɅȿɄɌɊɈɋɌȺɇɐɂɂ. 
Ɇɨɧɢɬɨɪɢɧɝ ɢ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. 
[31] 
 

Ɉɫɧɨɜɨɣ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɸɬɫɹ 
ɪɟɝɭɥɹɪɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɢ ɜɢɡɭɚɥɶɧɵɟ 
ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɢɯ ɫɨɫɬɨɹɧɢɹ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɫɧɨɜɭ ɬɟɯɧɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɚɜɥɹɸɬ: 
ɩɪɢɛɨɪɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
(ɂɍ), ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ  
ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ), ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ 
(Ⱥɋ, ȺɋɈ, ȺɋȾɄ) ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ (ɇȾɋ) ɫɢɫɬɟɦɵ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ ɢ ɨɰɟɧɤɢ 
ɞɨɫɬɨɜɟɪɧɨɣ ɨɩɟɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɧɚɛɥɸɞɟɧɢɣ, ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɛɨɬɟ ɢ 
ɫɨɫɬɨɹɧɢɢ ɫɨɨɪɭɠɟɧɢɹ. 

5 ɋɌɈ 17330282.27.140.004-2008 
Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɫɢɫɬɟɦɵ ɢ ɚɩɩɚɪɚɬɭɪɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
Ƚɗɋ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ. ɇɨɪɦɵ ɢ 
ɬɪɟɛɨɜɚɧɢɹ. [33] 

Ⱦɥɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ I ɢ II ɤɥɚɫɫɚ ɤɨɧɬɪɨɥɶɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɢɯ ɫɨɫɬɨɹɧɢɟ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
(ȺɋȾɄ) ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 
ȺɋȾɄ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɨɩɪɨɫɚ 
ɄɂȺ (ȺɋɈ ɄɂȺ) ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ  

 
ɐɟɥɶ ɫɨɡɞɚɧɢɹ ɫɛɨɪ ɜɫɟɯ ɞɚɧɧɵɯ, ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɢ ɜɥɢɹɸɳɢɯ ɧɚ ɫɨɫɬɨɹɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɚɧɚɥɢɡɚ 
ɫɨɛɪɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ.    

 
9.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ȺɋɈɄ ȽɌɋ 
 
Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ȺɋɈ ɄɂȺ: 
- ɧɚɞёɠɧɨɫɬɶ; 
- ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ; 
- ɨɬɤɪɵɬɨɫɬɶ; 
- ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɞɪɭɝɢɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɤɨɧɬɪɨɥɹ ȽɌɋ; 
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- ɫɚɦɨɤɨɧɬɪɨɥɶ ɞɚɬɱɢɤɨɜ ɢ ɚɩɩɚɪɚɬɭɪɵ; 
- ɭɞɨɛɫɬɜɨ ɩɪɢ ɪɟɦɨɧɬɟ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ ɚɩɩɚɪɚɬɭɪɵ 

ɩɭɬɟɦ ɟɟ ɛɥɨɱɧɨɣ ɡɚɦɟɧɵ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɚɬɱɢɤɨɜ ɢ 

ɤɚɧɚɥɨɜ ɫɜɹɡɢ; 
- ɧɚɞɟɠɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ; 
- ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɜɵɲɟɞɲɢɯ ɢɡ ɫɬɪɨɹ 

ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ȺɋɈ ɄɂȺ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɧɚɛɥɸɞɟɧɢɣ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢ ɚɩɩɚɪɚɬɭɪɵ, 
ɜɤɥɸɱɚɹ ɢɯ ɪɟɦɨɧɬ ɢ ɡɚɦɟɧɭ. 

Ɉɛɳɚɹ ɤɨɧɰɟɩɰɢɹ ɩɨɫɬɪɨɟɧɢɹ ȺɋɈ ɄɂȺ ɞɨɥɠɧɚ ɛɵɬɶ ɨɫɧɨɜɚɧɚ ɧɚ 
ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɚɯ: 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɟɪɢɣɧɵɯ ɞɚɬɱɢɤɨɜ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɜɢɞɚ. 
ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɨɧɢ ɢɦɟɸɬ 
ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ; 

- ɩɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɤɨɧɬɪɨɥɹ «ɨɬɤɪɵɬɨɝɨ» ɬɢɩɚ, 
ɩɨɡɜɨɥɹɸɳɟɣ ɧɚɪɚɳɢɜɚɬɶ ȺɋɈ ɄɂȺ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɞɚɬɱɢɤɨɜ ɢ ɚɩɩɚɪɚɬɭɪɵ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɬɟɯɧɨɥɨɝɢɢ «ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɟɬɢ» ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɯ 
ɦɨɞɭɥɟɣ ɢ ɤɨɧɬɪɨɥɥɟɪɨɜ ɤɚɤ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ ɫɢɫɬɟɦɵ ɭɞɚɥɟɧɧɨɝɨ ɫɛɨɪɚ 
ɞɚɧɧɵɯ. 

ȺɋɈ ɄɂȺ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɤɜɨɡɧɭɸ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ 
ɨɬ ɩɟɪɜɢɱɧɵɯ ɞɚɬɱɢɤɨɜ ɞɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɭɥɶɬɚ ɫɛɨɪɚ ɞɚɧɧɵɯ, ɜɵɩɨɥɧɹɟɦɨɝɨ 
ɧɚ ɛɚɡɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ-ɫɟɪɜɟɪɚ. ɇɚ ɜɵɯɨɞɟ ȺɋɈ ɄɂȺ 
ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ (ɂȾɋ) ɤɨɧɬɪɨɥɹ 
ȽɌɋ, ɤɨɬɨɪɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɞɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɜ ɨɛɳɭɸ ɛɚɡɭ 
ɞɚɧɧɵɯ ȺɋȾɄ ȽɌɋ. 

 ȺɋɈ ɄɂȺ ɞɨɥɠɧɚ ɛɵɬɶ «ɨɬɤɪɵɬɨɣ ɫɢɫɬɟɦɨɣ», ɬɨ ɟɫɬɶ ɩɨɫɬɪɨɟɧɧɨɣ ɧɚ 
ɨɫɧɨɜɟ ɫɬɚɧɞɚɪɬɨɜ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɮɢɪɦ-ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 
ɚɩɩɚɪɚɬɭɪɵ, ɢ ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɣ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, 
ɧɚɞɟɠɧɨɫɬɢ, ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɢ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ. Ɉɬɤɪɵɬɚɹ ɫɢɫɬɟɦɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ: 

- ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢ ɫɨɜɦɟɫɬɢɦɨɫɬɶ - ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɣ ɫɟɬɢ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɨɬ ɪɚɡɧɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ; 

- ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɶ - ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɤɨɦɩɨɧɟɧɬɨɜ ɚɧɚɥɨɝɢɱɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɬ ɞɪɭɝɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ȺɋɈ ɄɂȺ: 
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- ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ, 
ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ, ɟɟ ɯɪɚɧɟɧɢɟ, ɨɛɪɚɛɨɬɤɭ, ɩɟɪɟɞɚɱɭ ɢ ɚɧɚɥɢɡ ɜ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ (ɂȾɋ) ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ; 

- ɫɢɫɬɟɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ 
ɩɨ ɡɚɞɚɧɧɨɦɭ ɜɪɟɦɟɧɧɨɦɭ ɪɟɠɢɦɭ; ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɨɥɠɧɚ ɫɭɳɟɫɬɜɨɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɭɫɤɚ ɨɩɪɨɫɚ ɜɪɭɱɧɭɸ ɨɩɟɪɚɬɨɪɨɦ; 

- ɫɢɫɬɟɦɚ ɩɪɨɢɡɜɨɞɢɬ ɨɛɪɚɛɨɬɤɭ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ: ɩɟɪɟɫɱɟɬ 
ɨɬɫɱɟɬɨɜ ɜ ɩɨɤɚɡɚɧɢɹ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɪɟɞɧɟɧɢɟ ɞɚɧɧɵɯ ɩɨ ɡɚɞɚɧɧɵɦ 
ɩɪɚɜɢɥɚɦ, ɜɢɡɭɚɥɢɡɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɪɨɫɚ ɄɂȺ, ɨɩɪɟɞɟɥɹɟɬ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɚɬɱɢɤɨɜ ɢ ɤɚɧɚɥɨɜ ɫɜɹɡɢ, ɜɵɩɨɥɧɹɟɬ ɫɪɚɜɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɫ 
ɩɪɟɞɟɥɚɦɢ ɢɡɦɟɪɟɧɢɣ. 

- ȺɋɈ ɄɂȺ ɞɨɥɠɧɚ ɮɨɪɦɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɚɤɟɬ ɞɚɧɧɵɯ 
ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɩɚɦɹɬɢ ɫɟɪɜɟɪɚ - 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɢ ɜ ɚɪɯɢɜɚɯ ɧɚ ɧɟɡɚɜɢɫɢɦɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɧɨɫɢɬɟɥɹɯ; ɞɨɥɠɧɚ ɫɨɡɞɚɜɚɬɶ ɢ ɯɪɚɧɢɬɶ ɩɪɨɬɨɤɨɥɵ ɨɲɢɛɨɤ ɢ ɫɛɨɟɜ ɜ ɪɚɛɨɬɟ 
ɫɢɫɬɟɦɵ 
 

9.3 ɋɨɫɬɚɜ ȺɋɈɄ ȽɌɋ 
 
ȺɋɈ ɄɂȺ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: 
1. ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ – ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ): 

ɩɟɪɜɢɱɧɵɟ ɞɚɬɱɢɤɢ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; 
2. ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ – ɫɢɫɬɟɦɚ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ 

ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɢɮɪɨɜɨɦ ɤɨɞɟ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɛɥɨɤ ɫɛɨɪɚ ɞɚɧɧɵɯ 
ȺɋɈ ɄɂȺ; 

3. ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ – ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ, ɫɨɞɟɪɠɚɳɢɣ 
ɛɥɨɤ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɩɪɨɫɚ ȺɋɈ ɄɂȺ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ (ɂȾɋ) ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɨɦɩɶɸɬɟɪɧɵɦ ɢ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɤɚɠɞɵɣ ɭɪɨɜɟɧɶ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ ɄɂȺ ɨɛɟɫɩɟɱɢɜɚɸɬ: 
 ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɨɬ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɬɱɢɤɨɜ; 
 ɩɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ȺɋɈ ɄɂȺ. 
ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɚɜɬɨɦɚɬɢɡɢɪɭɟɦɵɟ ɞɚɬɱɢɤɢ 

ɝɟɨɞɟɡɢɱɟɫɤɨɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɢ ɡɚɤɥɚɞɧɨɣ ɄɂȺ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ ɄɂȺ ɨɛɟɫɩɟɱɢɜɚɸɬ: 
 ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ 

ɄɂȺ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɤɨɧɬɪɨɥɹ; 
 ɩɟɪɜɢɱɧɭɸ ɨɛɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɟɪɜɟɪɟ ɍɋɈɈȾ; 
 ɯɪɚɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɧɚ ɫɟɪɜɟɪɟ ɛɚɡ 

ɞɚɧɧɵɯ ȺɋɈ ɄɂȺ; 
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 ɩɟɪɟɞɚɱɭ ɩɨ ɤɚɧɚɥɚɦ ɫɜɹɡɢ ɨɛɨɛɳɟɧɧɨɝɨ ɦɚɫɫɢɜɚ ɢɧɮɨɪɦɚɰɢɢ ɨɬ 
ɞɚɬɱɢɤɨɜ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɤɨɧɬɪɨɥɹ ɧɚ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ 
ȺɋɈ ɄɂȺ (ɂȾɋ) ɞɥɹ ɟɟ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ; 

 ɩɚɪɚɦɟɬɪɢɡɚɰɢɹ ɢ ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɵ ɞɚɬɱɢɤɨɜ ɢ ɩɪɢɛɨɪɨɜ ɩɪɢ 
ɩɨɦɨɳɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ (ȺɊɆ ȽɌɋ). 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ: 
1) Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɨɞɫɢɫɬɟɦɵ (Ɋɂɉ), 

ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɩɨɦɟɳɟɧɢɹɦ ɜ ɝɚɥɟɪɟɹɯ ɩɥɨɬɢɧɵ; 
Ɋɂɉɵ ɢɡɝɨɬɨɜɥɟɧɵ ɜ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɚɯ ɢɫɩɨɥɧɟɧɢɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ 

ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɤɨɥɢɱɟɫɬɜɨɦ ɦɨɧɬɚɠɧɵɯ ɟɞɢɧɢɰ (ɲɤɚɮɨɜ), ɤɨɥɢɱɟɫɬɜɨɦ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ, ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɬɢɩɨɦ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɨɪɬɨɜ. 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɦɨɞɭɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ Ɋɂɉɨɜ ɩɨɡɜɨɥɹɟɬ ɧɚɪɚɳɢɜɚɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɢɡɦɟɪɟɧɢɣ. ȼɫɟɝɨ ɜ ȺɋȾɄ ȽɌɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɹɬɶ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɩɨɦɟɳɟɧɢɹɦ ɜ ɝɚɥɟɪɟɹɯ ɩɥɨɬɢɧɵ Ɋɂɉɨɜ. 
ȼɧɭɬɪɢ ɲɤɚɮɚ Ɋɂɉ ɫɦɨɧɬɢɪɨɜɚɧɵ ɢ ɧɚɥɚɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɫɪɟɞɫɬɜɚ:  

 ɦɧɨɝɨɤɚɧɚɥɶɧɵɣ ɩɟɪɢɨɞɨɦɟɪ-ɱɚɫɬɨɬɨɦɟɪ ɞɥɹ ɨɩɪɨɫɚ ɡɚɤɥɚɞɧɵɯ 
ɞɚɬɱɢɤɨɜ; 

 ɬɟɪɦɢɧɚɥɶɧɵɣ ɫɟɪɜɟɪ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɧɬɟɪɮɟɣɫɚ ɢɡ RS-485 ɜ 
Ehternet;  

 ɦɨɞɭɥɶ ɜɜɨɞɚ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ 4–20 ɦȺ ɞɥɹ ɨɩɪɨɫɚ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɄɂȺ;  

 ɦɨɞɭɥɶ ɜɜɨɞɚ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ; 
 ɤɨɦɦɭɬɚɬɨɪɵ ɢ ɦɟɞɢɚɤɨɧɜɟɪɬɨɪɵ Ethernet ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɹɡɢ ɩɨ 

ɥɨɤɚɥɶɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɟɬɢ;  
 ɤɪɨɫɫɨɜɚɹ ɱɚɫɬɶ. 
2) ɍɫɬɪɨɣɫɬɜɨ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ (ɍɋɈɈȾ) – ɫɟɪɜɟɪ 

ɫɛɨɪɚ ɞɚɧɧɵɯ, ɨɬɜɟɱɚɟɬ ɡɚ ɨɩɪɨɫ Ɋɂɉ; 
3) ɋɟɪɜɟɪ ɛɚɡ ɞɚɧɧɵɯ ȺɋɈ ɄɂȺ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɪɯɢɜɚ 

ɧɟɨɛɪɚɛɨɬɚɧɧɵɯ ɞɚɧɧɵɯ ɢ ɩɟɪɟɞɚɱɭ ɢɯ ɜ ɫɟɪɜɟɪ ɂȾɋ; 
4) ȺɊɆ ȽɌɋ – ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɨɬɜɟɱɚɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹɦ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ 
ȺɋɈ ɄɂȺ. 

Ʌɨɤɚɥɶɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɟɬɶ (ɞɚɥɟɟ Ʌȼɋ) ȺɋɈ ɄɂȺ, ɨɛɴɟɞɢɧɹɸɳɚɹ 
ɦɟɠɞɭ ɫɨɛɨɣ ɜɫɟ Ɋɂɉɵ ɢ ɫɟɪɜɟɪɵ ȺɋɈ ɄɂȺ, ɨɪɝɚɧɢɡɨɜɚɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɞɧɨɦɨɞɨɜɨɝɨ ɨɩɬɨɜɨɥɨɤɨɧɧɨɝɨ ɤɚɛɟɥɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɟɬɟɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʌȼɋ ɨɛɪɚɡɭɟɬ ɪɟɡɟɪɜɢɪɨɜɚɧɧɨɟ ɤɨɥɶɰɨ — ɬɟɯɧɨɥɨɝɢɹ turbo-ring, 
ɨɛɟɫɩɟɱɢɜɚɹ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɭɸ, ɧɚɞɟɠɧɭɸ ɢ ɡɚɳɢɳɟɧɧɭɸ ɨɬ ɩɨɦɟɯ 
ɫɜɹɡɶ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ ɄɂȺ ɨɛɟɫɩɟɱɢɜɚɸɬ: 
 ɩɪɢɟɦ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ 

ɄɂȺ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɤɨɧɬɪɨɥɹ ɢ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɫɪɟɞɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɟɣ; 



131 
 

 

 

 ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɜɧɟɲɧɢɦ ɚɛɨɧɟɧɬɚɦ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ 
ɤɚɧɚɥɚɦ ɫɜɹɡɢ; 

 ɨɛɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɤɨɧɬɪɨɥɹ; 

 ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ; 
 ɞɨɥɝɨɜɪɟɦɟɧɧɨɟ ɢ ɨɩɟɪɚɬɢɜɧɨɟ ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ; 
 ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ; 
 ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ȺɋɈ ɄɂȺ. 
ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ: 
1) ɋɟɪɜɟɪ ɂȾɋ (ɫɟɪɜɟɪ ɫɛɨɪɚ ɢ ɛɚɡɵ ɞɚɧɧɵɯ); 
2) ȺɊɆɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ;  
ȺɊɆ, ɪɟɚɥɢɡɨɜɚɧɧɨɟ ɧɚ ɛɚɡɟ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɹɜɥɹɟɬɫɹ 

ɫɪɟɞɫɬɜɨɦ ɞɨɫɬɭɩɚ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɱɢɫɥɟɧɢɣ ɫɢɫɬɟɦɵ, 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɜɨɞ ɧɚ ɷɤɪɚɧ ɦɨɧɢɬɨɪɚ, ɚ ɬɚɤɠɟ ɜ ɜɢɞɟ ɬɜɟɪɞɨɣ ɤɨɩɢɢ ɬɚɛɥɢɰ, 
ɝɪɚɮɢɤɨɜ, ɬɪɟɧɞɨɜ, ɫɨɨɛɳɟɧɢɣ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ɢ ɨɬɤɥɨɧɟɧɢɹɯ ɜ ɪɚɛɨɬɟ 
ȽɌɋ ɅȽɗɋ, ɚ ɬɚɤɠɟ ɜɜɨɞ ɪɭɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ. 

3) Ʌɨɤɚɥɶɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɟɬɶ, ɨɛɴɟɞɢɧɹɸɳɚɹ ɦɟɠɞɭ ɫɨɛɨɣ ȺɊɆɵ ɢ 
ɫɟɪɜɟɪ ɂȾɋ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ȺɋɈɄ ȽɌɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.1. 
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Ɋɢɫɭɧɨɤ 9.1 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ȺɋɈɄ ȽɌɋ 
9.4 ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ Ƚɗɋ ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 

ɜ ɧɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ 
ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɧɚɞ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɡɞɚɧɢɹ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɩɪɢɛɨɪɵ ɢ ɭɫɬɪɨɣɫɬɜɚ, ɮɢɤɫɢɪɭɸɳɢɟ ɨɫɚɞɤɭ ɢ ɧɚɤɥɨɧ ɡɞɚɧɢɹ, ɞɟɮɨɪɦɚɰɢɢ 
ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɱɚɫɬɟɣ, ɧɚɩɪɹɠɟɧɢɣ ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɜɢɛɪɚɰɢɣ. ɑɚɫɬɶ ɷɬɢɯ 
ɩɪɢɛɨɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɹ. 

ɉɪɨɟɤɬ ɨɫɧɚɳɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ 
ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɣ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɨɛɳɟɝɨ ɩɪɨɟɤɬɚ ɝɢɞɪɨɭɡɥɚ. ȼɨ ɜɪɟɦɹ 

Ⱦ1 ...Ⱦ3Ⱦ2 ȾN
Ʉɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ)

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ 
ɢɡɦɟɪɢɬɟɥɶɧɚɹ 

ɩɨɞɫɢɫɬɟɦɚ (Ɋɂɉ)

Ʌɢɧɢɢ ɩɟɪɟɞɚɱɢ 
ɢɡɦɟɪɟɧɢɣ ɄɂȺ

Ɂɚɩɪɨɫ/ɉɟɪɟɞɚɱɚ ɨɰɢɮɪɨɜɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ 

ɋɟɪɜɟɪ 
ɍɋɈɈȾ

ɋɟɪɜɟɪ ȻȾ 
ȺɋɈ ɄɂȺ

Ɂɚɩɪɨɫ/ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɩɪɨɫɚ ɄɂȺ 

ɋɟɪɜɟɪ 
ɂȾɋ

ȼɜɨɞ/ȼɵɜɨɞ ɞɚɧɧɵɯ
Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ

ȺɊɆ 
ɂȾɋ

Ⱥɋɍ Ɍɉ
ɉɟɪɟɞɚɱɚ ɫɢɝɧɚɥɨɜ ɨ ɫɨɫɬɨɹɧɢɢ ɫɢɫɬɟɦɵ ɢ 

ɩɪɟɜɵɲɟɧɢɢ ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ

- ȺɋɈ ɄɂȺ
- ɂȾɋ
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ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɫɨɨɪɭɠɟɧɢɟ ɡɚɤɥɚɞɵɜɚɸɬɫɹ ɞɚɬɱɢɤɢ ɢ ɦɚɪɤɢ (ɡɧɚɤɢ), ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɡɦɟɪɹɸɬɫɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ. 
Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ – ɷɬɨ ɢɡɦɟɪɟɧɧɵɟ ɧɚ ɞɚɧɧɨɦ ɫɨɨɪɭɠɟɧɢɢ ɫ 
ɩɨɦɨɳɶɸ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɶɧɨ – ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 
(ɄɂȺ) ɢɥɢ ɜɵɱɢɫɥɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɚ 
ɬɚɤɠɟ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɪɢɡɧɚɤɢ ɫɨɫɬɨɹɧɢɹ ȽɌɋ, ɜɵɹɜɥɹɟɦɵɟ ɩɭɬɟɦ ɨɫɦɨɬɪɚ 
ɫɨɨɪɭɠɟɧɢɣ. Ʉɪɨɦɟ ɞɚɬɱɢɤɨɜ ɢ ɦɚɪɨɤ ɜ ɫɨɫɬɚɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ 
ɜɯɨɞɹɬ ɩɪɢёɦɧɨ-ɜɵɡɵɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɢɧɢɰɢɢɪɭɸɳɢɟ ɪɚɛɨɬɭ ɞɚɬɱɢɤɨɜ ɢ 
ɩɪɢɧɢɦɚɸɳɢɯ ɫɢɝɧɚɥɵ ɨɬ ɧɢɯ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ, ɨɛɵɱɧɨ, ɜɤɥɸɱɚɟɬ 
ɧɟɫɤɨɥɶɤɨ ɩɨɞɫɢɫɬɟɦ: 

 ɩɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɭɪɨɜɧɟɣ 
ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ, ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɢɯ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ); 

 ɩɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɩɟɪɟɦɟɳɟɧɢɣ ɩɪɟɰɢɡɢɨɧɧɵɦɢ (ɬɨɱɧɵɦɢ) 
ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ (ɩɥɚɧɨɜɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɦɟɳɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ 
ɬɨɱɟɤ ɫɨɨɪɭɠɟɧɢɹ, ɜɡɚɢɦɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɢɯ 
ɫɬɵɤɚɯ ɢ ɜ ɲɜɚɯ); 

ɋȺɄ ɉɋ 
Ⱦɚɬɱɢɤ ɩɥɚɧɨɜɵɯ ɫɦɟɳɟɧɢɣ ɂɄɋɈ-40 ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɤɨɨɪɞɢɧɚɬ 

ɩɨɥɨɠɟɧɢɹ ɫɬɪɭɧɵ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɮɨɬɨɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ (Ɏɉɍ) ɢ 
ɩɟɪɟɞɚɟɬ ɞɚɧɧɵɟ ɩɨ  ɰɢɮɪɨɜɨɦɭ ɢɧɬɟɪɮɟɣɫɭ RS-485, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ 
ɞɚɧɧɵɟ ɫ ɞɚɬɱɢɤɚ ɦɨɠɧɨ ɩɟɪɟɞɚɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɹ ɞɨ 1200 ɦɟɬɪɨɜ. ȼ ɪɨɥɢ 
ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪ. Ɉɬ ɫɟɪɜɟɪɚ ȺɋɈɄ ȽɌɋ ɩɪɢɯɨɞɢɬ 
ɡɚɞɚɧɢɟ ɧɚ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ ɜ ɫɨɨɬɜɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɨɦ, ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɨɫ, 
ɞɚɧɧɵɟ ɤɨɧɜɟɪɬɢɪɭɸɬɫɹ ɞɥɹ ɫɟɬɢ Ethernet ɜ ɤɨɧɰɟɧɬɪɚɬɨɪɟ ɢ ɩɟɪɟɞɚɸɬɫɹ ɧɚ 
ɫɟɪɜɟɪ ȺɋȾɄ ȽɌɋ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɯɪɚɧɟɧɢɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

ɋȺɄ ȼɋ 
ȼɵɫɨɬɨɦɟɪ ɝɟɨɞɟɡɢɱɟɫɤɢɣ ɦɢɤɪɨɦɟɬɪɢɱɟɫɤɢɣ ɈȾȽɇ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɩɪɟɜɵɲɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɨɛɪɚɡɨɜɚɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɠɢɞɤɨɫɬɢ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɩɪɢɛɨɪɚ. Ƚɢɞɪɨɧɢɜɟɥɢɪ ɧɟɨɛɯɨɞɢɦ 
ɞɥɹ ɤɨɧɬɪɨɥɹ ɨɫɚɞɨɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɉɪɢɛɨɪ 
ɈȾȽɇ-1 ɢɦɟɟɬ ɢɧɬɟɪɮɟɣɫ RS-485. ɉɪɨɰɟɫɫ ɨɩɪɨɫɚ ɩɪɨɢɫɯɨɞɢɬ ɚɧɚɥɨɝɢɱɧɨ 
ɂɄɋɈ-40. 

 ɩɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
(ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɞɟɮɨɪɦɚɰɢɣ ɢ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ); 

 ɩɨɞɫɢɫɬɟɦɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ 
ɟɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ); 

ȼ ɫɟɣɫɦɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɪɚɣɨɧɚɯ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. 
 

9.5 Ʉɪɢɬɟɪɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
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Ʉɪɢɬɟɪɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ - 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. 

Ʉɪɢɬɟɪɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɭɠɧɵ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɮɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɢ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ 
ɞɚɧɧɵɦ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɪɨɟɤɬɧɵɦɢ ɢ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ.  

 
9.6 Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ  
 
Ⱥɧɚɥɢɡɨɦ ɞɚɧɧɵɯ ɦɨɧɢɬɨɪɢɧɝɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɪɟɲɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 
 - ɨɰɟɧɤɚ ɨɫɧɨɜɧɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɬɟɩɟɧɢ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦ, 
ɩɪɨɟɤɬɧɵɦ ɩɨɥɨɠɟɧɢɹɦ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɜɵɹɜɥɟɧɢɟ ɢ ɨɰɟɧɤɚ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɹɜɥɟɧɢɣ ɢ ɬɟɧɞɟɧɰɢɣ ɜ ɪɚɛɨɬɟ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɹɦɢ 
ɢ ɨɛɫɥɟɞɨɜɚɧɢɹɦɢ;  

- ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɹɜɥɟɧɢɣ ɢ ɬɟɧɞɟɧɰɢɣ ɜ ɪɚɛɨɬɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɫɧɨɜɚɧɢɣ;  

- ɪɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɜɵɲɟɧɢɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ. 

Ⱦɚɧɧɵɟ ɦɨɧɢɬɨɪɢɧɝɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ 
ɩɨɞɜɟɪɝɚɬɶɫɹ ɬɪɟɦ ɜɢɞɚɦ ɚɧɚɥɢɡɚ: ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɭ, ɤɨɦɩɥɟɤɫɧɨɦɭ ɚɧɚɥɢɡɭ ɢ 
ɦɧɨɝɨɮɚɤɬɨɪɧɨɦɭ ɚɧɚɥɢɡɭ. 

ɗɤɫɩɪɟɫɫ-ɚɧɚɥɢɡ – ɩɪɨɜɨɞɢɬɫɹ ɩɨɞɪɚɡɞɟɥɟɧɢɟɦ (ɫɩɟɰɢɚɥɢɫɬɚɦɢ) Ƚɗɋ ɩɨ 
ɤɨɧɬɪɨɥɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɢɡɦɟɪɟɧɢɣ ɩɨ 
ɄɂȺ ɢ ɜɢɡɭɚɥɶɧɵɯ ɨɫɦɨɬɪɨɜ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɩɟɪɚɬɢɜɧɨɟ 
ɫɪɚɜɧɟɧɢɟ ɧɚɛɥɸɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɢɯ 
ɤɪɢɬɟɪɢɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɤɪɢɬɟɪɢɹɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ). ɉɨ ɞɚɧɧɵɦ ɷɤɫɩɪɟɫɫ-
ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɬɢɜɧɚɹ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ: 
ɢɫɩɪɚɜɧɨɟ, ɧɟɢɫɩɪɚɜɧɨɟ, ɩɪɟɞɚɜɚɪɢɣɧɨɟ. 

Ʉɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ – ɩɪɨɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɦ 
ɰɟɧɬɪɨɦ ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) ɢɥɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ, ɜɵɩɨɥɧɹɸɳɟɣ ɩɨ ɞɨɝɨɜɨɪɭ ɫ ɤɨɦɩɚɧɢɟɣ (ɨɪɝɚɧɢɡɚɰɢɟɣ) ɮɭɧɤɰɢɢ 
ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɰɟɧɬɪɚ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɞɨɥɠɟɧ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ: ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɥɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɮɚɤɬɢɱɟɫɤɢɯ 
ɡɧɚɱɟɧɢɣ ɜɫɟɯ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɢ 
ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɟɤɬɧɵɦ, ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɤɪɢɬɟɪɢɚɥɶɧɵɦ 
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ɩɨɤɚɡɚɬɟɥɹɦ; ɟɠɟɝɨɞɧɵɟ ɢɡɦɟɧɟɧɢɹ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɨ ɜɪɟɦɟɧɢ ɢ 
ɪɟɬɪɨɫɩɟɤɬɢɜɟ (ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ); ɨɩɪɟɞɟɥɟɧɢɟ ɚɞɟɤɜɚɬɧɨɫɬɢ ɪɟɚɤɰɢɢ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ.  

Ɇɧɨɝɨɮɚɤɬɨɪɧɵɣ ɚɧɚɥɢɡ – ɩɪɨɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɦ 
ɰɟɧɬɪɨɦ ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) ɢɥɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɨ ɞɨɝɨɜɨɪɭ ɫ ɤɨɦɩɚɧɢɟɣ (ɨɪɝɚɧɢɡɚɰɢɟɣ). Ⱥɧɚɥɢɡ ɞɨɥɠɟɧ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɪɚɫɱɟɬɧɭɸ ɨɰɟɧɤɭ ɩɪɨɱɧɨɫɬɢ, ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɫɨɨɪɭɠɟɧɢɣ ɩɨɫɥɟ 25 ɥɟɬ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɯ ɋɌɈ 
70238424.27.140.035-2009 ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ. ȼ ɩɨɜɟɪɨɱɧɵɯ ɪɚɫɱɟɬɚɯ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ ɦɧɨɝɨɥɟɬɧɢɯ ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ 
ɭɬɨɱɧɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɫɯɟɦ, ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɩɨɫɥɟɞɭɸɳɢɣ ɩɟɪɢɨɞ 
ɦɧɨɝɨɮɚɤɬɨɪɧɵɣ ɚɧɚɥɢɡ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɪɟɲɟɧɢɸ ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) ɩɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɣ ɜɨ ɜɪɟɦɟɧɢ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɫɨɫɬɨɹɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ. 

Ɉɩɟɪɚɬɢɜɧɭɸ ɨɰɟɧɤɭ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɫɧɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚ ɨɫɧɨɜɟ 
ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɚ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɢɡɦɟɪɟɧɧɵɯ (ɢɥɢ ɜɵɱɢɫɥɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ 
ɢɡɦɟɪɟɧɢɣ) ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɢɯ 
ɤɪɢɬɟɪɢɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ Ʉ1 ɢ Ʉ2, ɚ ɬɚɤɠɟ ɫ ɩɪɨɝɧɨɡɢɪɭɟɦɵɦ ɢɧɬɟɪɜɚɥɨɦ 
ɢɡɦɟɧɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɵɯ ȺɋɈɄ ȽɌɋ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɨɩɟɪɚɬɢɜɧɭɸ 
ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ.  

Ɉɰɟɧɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɰɢɤɥɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɭɬёɦ ɫɪɚɜɧɟɧɢɹ ɧɚ ɤɚɠɞɨɦ 
ɰɢɤɥɟ ɩɪɨɜɟɪɤɢ ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɢɯ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ (ɤɪɢɬɟɪɢɚɥɶɧɵɦɢ) ɡɧɚɱɟɧɢɹɦɢ ɢ ɫ ɨɠɢɞɚɟɦɨɣ ɧɚ 
ɦɨɦɟɧɬ ɩɪɨɜɟɪɤɢ ɜɟɥɢɱɢɧɨɣ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ. 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɮɨɪɦɚ ɬɚɛɥɢɰ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 
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Ɋɢɫɭɧɨɤ 9.2 - Ɏɨɪɦɚ ɬɚɛɥɢɰ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ 
 

Ʉɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɡɚɦɟɪɨɜ. 

1. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɭɪɨɜɧɟɣ 
ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ, ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɢɯ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ). 

Ɉɬɨɛɪɚɠɟɧɢɟ ɞɚɧɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɜ ɜɢɞɟ ɜɪɟɦɟɧɧɵɯ ɝɪɚɮɢɤɨɜ, ɥɢɛɨ ɰɢɤɥɨɝɪɚɦɦ ɡɚɜɢɫɢɦɨɫɬɢ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ 
ɨɬ ɞɪɭɝɨɝɨ. ɉɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɜɧɟɲɧɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 9.3 - 9.6. 
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Ɋɢɫɭɧɨɤ 9.3 – ɉɪɢɦɟɧɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɭɪɨɜɧɹ ȼȻ 

 
Ɋɢɫɭɧɨɤ 9.4 – ɉɪɢɦɟɧɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɭɪɨɜɧɹ ɇȻ 

 

 
Ɋɢɫɭɧɨɤ 9.5 – ɉɪɢɦɟɧɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ 

 

 
Ɋɢɫɭɧɨɤ 9.6 – ɉɪɢɦɟɧɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 

 



138 
 

 

 

ɐɢɤɥɨɝɪɚɦɦɚ  ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 9.7. 

 
Ɋɢɫɭɧɨɤ 9.7 - ɐɢɤɥɨɝɪɚɦɦɚ  ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 
2. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɩɟɪɟɦɟɳɟɧɢɣ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ 

(ɩɥɚɧɨɜɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɦɟɳɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɨɨɪɭɠɟɧɢɹ, 
ɜɡɚɢɦɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ). 

ɋȺɄ ɉɋ 
Ⱦɚɬɱɢɤ ɩɥɚɧɨɜɵɯ ɫɦɟɳɟɧɢɣ ɂɄɋɈ-40 ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɤɨɨɪɞɢɧɚɬ 

ɩɨɥɨɠɟɧɢɹ ɫɬɪɭɧɵ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɮɨɬɨɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ (Ɏɉɍ). 
ɋȺɄ ȼɋ 
ȼɵɫɨɬɨɦɟɪ ɝɟɨɞɟɡɢɱɟɫɤɢɣ ɦɢɤɪɨɦɟɬɪɢɱɟɫɤɢɣ ɈȾȽɇ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɩɪɟɜɵɲɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɨɛɪɚɡɨɜɚɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɠɢɞɤɨɫɬɢ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɩɪɢɛɨɪɚ. 

Ƚɢɞɪɨɧɢɜɟɥɢɪ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɤɨɧɬɪɨɥɹ ɨɫɚɞɨɱɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ.  

Ƚɪɚɮɢɤ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ ɪɚɡɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.8. 
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Ɋɢɫɭɧɨɤ 9.8 - Ƚɪɚɮɢɤ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ 

 
3. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

(ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɞɟɮɨɪɦɚɰɢɣ ɢ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ).  
Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɤɨɧɫɨɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ 

ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.9. ɉɨɥɭɱɟɧɧɵɟ 
ɞɟɮɨɪɦɚɰɢɢ ɩɨ ɩɪɢɛɨɪɭ ɩɟɪɟɫɱɢɬɵɜɚɸɬɫɹ ɜ ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɬɪɨɢɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɫ ɞɪɭɝɢɦɢ ɜɧɟɲɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɝɪɚɮɢɤ 
ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɪɨɫɬɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɩɪɹɠɟɧɢɟ ɭɦɟɧɶɲɚɟɬɫɹ ɢ 
ɧɚɨɛɨɪɨɬ. 

 

 
Ɋɢɫɭɧɨɤ 9.9 - Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɤɨɧɫɨɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɧɚ 

ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ  
 

4. ɉɨɞɫɢɫɬɟɦɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ - ɫɥɭɠɢɬ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ. 
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ɉɨɥɭɱɚɹ ɞɚɧɧɵɟ ɡɚɦɟɪɨɜ ɩɨ ɞɚɬɱɢɤɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɫɬɜɨɪɟ, ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. ɗɩɸɪɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ 
ɨɫɧɨɜɚɧɢɢ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɫɟɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.10. 

 
Ɋɢɫɭɧɨɤ 9.10 - ɗɩɸɪɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɫɟɤɰɢɢ  

 
9.7 ɉɪɟɢɦɭɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȺɋɈɄ ȽɌɋ 
 
ȼɧɟɞɪɟɧɢɟ ȺɋɈɄ ȽɌɋ ɩɨɡɜɨɥɢɬ ɞɨɫɬɢɱɶ ɫɥɟɞɭɸɳɢɯ ɰɟɥɟɣ:  
 ɩɨɜɵɲɟɧɚ ɬɨɱɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ 

ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ; 
 ɭɜɟɥɢɱɟɧɚ ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ 

ȽɌɋ ɝɢɞɪɨɭɡɥɚ;  
 ɨɛɟɫɩɟɱɟɧ ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɄɂȺ ɜ 

ɩɪɨɰɟɫɫɟ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ȽɌɋ;  
 ɞɨɫɬɢɝɧɭɬ ɤɚɱɟɫɬɜɟɧɧɨ ɧɨɜɵɣ ɷɮɮɟɤɬ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ; 
 ɩɨɜɵɲɟɧɧɚɹ ɱɚɫɬɨɬɚ ɨɩɪɨɫɚ ɞɚɬɱɢɤɨɜ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɭɱɧɵɦ 

ɨɩɪɨɫɨɦ ɄɂȺ; 
 ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɝɢɫɬɪɚɰɢɸ ɢ ɚɧɚɥɢɡ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɛɵɫɬɪɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ; 
 ɫɧɢɠɟɧɵ ɬɪɭɞɨɡɚɬɪɚɬɵ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɟɧɵ ɨɲɢɛɤɢ ɜ 

ɩɪɨɰɟɫɫɟ ɨɩɪɨɫɚ ɄɂȺ ɢ ɜɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɛɚɡɭ ɞɚɧɧɵɯ;  
 ɩɨɜɵɲɟɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɭɥɭɱɲɟɧɵ ɭɫɥɨɜɢɹ ɬɪɭɞɚ 

ɩɟɪɫɨɧɚɥɚ Ƚɗɋ, ɡɚɧɹɬɨɝɨ ɧɚɬɭɪɧɵɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ ɢ ɨɛɪɚɛɨɬɤɨɣ ɢɯ 
ɪɟɡɭɥɶɬɚɬɨɜ.  
  



141 
 

 

 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. Ɂɚɬɟɟɜɚ, ȿ. ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ 
ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ / Ⱥ. ɘ. 
Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ. ɘ. Ɂɚɬɟɟɜɚ, Ȼ. ɂ. ɋɢɥɚɟɜ. – ɋɚɹɧɨɝɨɪɫɤ : ɋɒɎ ɄȽɌɍ, 
2008. – 114 ɫ. 

2. Ɂɚɬɟɟɜɚ, ȿ. ɘ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ 
ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɨɜ / ȿ. ɘ. Ɂɚɬɟɟɜɚ. – 
ɋɚɹɧɨɝɨɪɫɤ : ɋɒɎ ɋɎɍ, 2012. – 11 ɫ. 

3. Ɏɢɥɢɚɥ ɈȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɋɂȻɂɊɂ.  [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈȺɈ «ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 
: http://so-ups.ru/ 

4. Ʉɚɬɚɥɨɝ «Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɇɚɭɱɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɈȺɈ «ɗɅɋɂȻ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 
:http://www.elsib.ru/. 

5. ɓɚɜɟɥɟɜ, Ⱦ. ɋ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɫɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ : ɜ 2 ɬ. / ɉɨɞ ɪɟɞ. ɘ. ɋ. ȼɚɫɢɥɶɟɜɚ, 
Ⱦ. ɋ. ɓɚɜɟɥɟɜɚ. – Ɍ. 2. ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. / 
Ɇ. ɂ. Ƚɚɥɶɩɟɪɢɧ, ɂ. ɇ. Ʌɭɤɢɧ [ɢ ɞɪ.] – Ɇɨɫɤɜɚ :ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1990. – 336 ɫ. 

6. ɍɫɨɜ, ɋ.ȼ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. / ɍɫɨɜ ɋ.ȼ., Ɇɢɯɚɥɟɜ 
Ȼ.ɇ., ɑɟɪɧɨɜɟɰ Ⱥ.Ʉ.– ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ 2-ɟ ɢɡɞɚɧɢɟ, 1987. – 617ɫ. 

7. ȼɚɫɢɥɶɟɜ, ɘ. ɋ.  ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
(ɫɬɪɨɢɬɟɥɶɧɚɹ ɱɚɫɬɶ) : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɘ. ɋ. ȼɚɫɢɥɶɟɜ, Ƚ. Ⱥ. ɉɪɟɬɪɨ. – 
Ʌɟɧɢɧɝɪɚɞ : ɅȽɌɍ, 1991. – 80 ɫ. 

8. Ʉɭɰɟɧɨɜ, Ⱦ. Ⱥ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ⱦ. Ⱥ. Ʉɭɰɟɧɨɜ, ɂ. ɘ. 
ɉɨɝɨɧɹɣɱɟɧɤɨ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɎɍ, 2007. – 232 ɫ. 

9. ɋɌɈ 24.3182. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ. – ȼɜɟɞ. 06.12.2007 – Ɇɨɫɤɜɚ : ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2007 – 20 ɫ. 

10. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɢɥɨɜɵɟ ɦɚɫɥɹɧɵɟ 
ɬɪɟɯɮɚɡɧɵɟ ɞɜɭɯɨɛɦɨɬɨɱɧɵɟ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220ɤȼ» 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ». – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.transformator.com 

11. Ɏɚɣɛɢɫɨɜɢɱ, Ⱦ. Ʌ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɟɬɟɣ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ⱦ. Ʌ. Ɏɚɣɛɢɫɨɜɢɱ. – ɂɡɞ. 2-ɟ, ɩɟɪɟɪɚɛ. ɢ 
ɞɨɩ. – Ɇɨɫɤɜɚ : ɂɡɞɚɬɟɥɶɫɬɜɨ ɇɐ ɗɇȺɋ, 2012. – 314 ɫ. 

12. ɋɌɈ 56947007-29.240.30.047-2010 Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ 
ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ.– ȼɜɟɞ. 16.06.2010 – Ɇɨɫɤɜɚ : ɈȺɈ «ɎɋɄ ȿɗɋ», 2010 – 
128 ɫ. 



142 
 

 

 

13. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɨ-ɪɟɚɤɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «ɁȺɈ «ɗɧɟɪɝɨɦɚɲ (ȿɤɚɬɟɪɢɧɛɭɪɝ) - ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ». – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.uetm.ru/ 

14. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɩɨ ɬɚɪɢɮɚɦ [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «Ɏɟɞɟɪɚɥɶɧɚɹ ɫɥɭɠɛɚ ɩɨ ɬɚɪɢɮɚɦ, Ɏɚɤɬɢɱɟɫɤɢɟ ɰɟɧɵ – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ:  http://www.fstrf.ru/tariffs/info_tarif/electro/actual_price/1/  

15. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 
// «ɁȺɈ «ɉɊɈɎɈɌȿɄ»». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.profotech.ru/products/ 

13. Ɍɨɥɫɬɢɯɢɧɚ Ʌ. ȼ. ɉɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɠɢɦɵ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜ ɩɪɢɦɟɪɚɯ ɢ ɢɥɥɸɫɬɪɚɰɢɹɯ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ / Ʌ. ȼ. Ɍɨɥɫɬɢɯɢɧɚ. – ɋɚɹɧɨɝɨɪɫɤ: ɋɢɛɢɪɫɤɢɣ 
ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ; ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ, 2010. - 180 ɫ. 

14. Ʉɚɬɚɥɨɝ «Ƚɟɧɟɪɚɬɨɪɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ» 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ ȼɈ «ɗɅȿɄɌɊɈȺɉɉȺɊȺɌ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.ea.spb.ru/ 

15.  Ʉɚɬɚɥɨɝ «Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 6 - 220 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «ɉɨɥɢɦɟɪ Ⱥɩɩɚɪɚɬ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : http://polymer-apparat.ru. 

16. Ʉɚɬɚɥɨɝ «Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // «Ʉɨɧɞɟɧɫɚɬɨɪ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : http://www.kondensator.su. 

17. ɋɌɈ 17330282.27.140.020-2008 ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ƚɗɋ ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2008. – Ɇɨɫɤɜɚ : 
ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2008. – 24 ɫ. 

18. Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ ɈȺɈ «ɊɭɫȽɢɞɪɨ» – 2011.  [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] //Ɉɬɤɪɵɬɨɟ ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ 
ɤɨɦɩɚɧɢɹ – ɊɭɫȽɢɞɪɨ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : http://www.rushydro.ru/ 

19. ɋɉ 58.13330.2012 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 33-01-2003. – ȼɜɟɞ. 01.01.2013  
– Ɇɨɫɤɜɚ : ɈȺɈ ɐɉɉ, 2012. – 40 ɫ. 

20. ɋɉ 38.13330.2012 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ (ɜɨɥɧɨɜɵɟ, ɥɟɞɨɜɵɟ ɢ ɨɬ ɫɭɞɨɜ). Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 2.06.04-82·. – ȼɜɟɞ. 01.01.2013 – Ɇɨɫɤɜɚ : ɈȺɈ ɐɉɉ, 2011. – 112 ɫ. 

21. ɋɉ 39.13330.2012 ɉɥɨɬɢɧɵ ɢɡ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.05-84·. – ȼɜɟɞ. 01.01.2013 – Ɇɨɫɤɜɚ : 
ɈȺɈ ɐɉɉ, 2011. – 80 ɫ. 

22. Ȼɨɥɶɲɚɤɨɜ, ȼ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɤɟ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɜɭɡɨɜ / ȼ. Ⱥ. Ȼɨɥɶɲɚɤɨɜ, ɘ. Ɇ. Ʉɨɧɫɬɚɧɬɢɧɨɜ, ȼ. ɇ. ɉɨɩɨɜ, ȼ. ɘ. Ⱦɚɞɟɧɤɨɜ. – 
Ʉɢɟɜ : Ƚɨɥɨɜɧɨɟ ɢɡɞɚɬɟɥɶɫɬɜɨ ɢɡɞɚɬɟɥɶɫɤɨɝɨ ɨɛɴɟɞɢɧɟɧɢɹ «ȼɢɳɚ ɲɤɨɥɚ», 1977. 
–     280 ɫ. 

23. Ʉɢɫɟɥёɜ ɉ.Ƚ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱёɬɚɦ. ɉɨɞ 
ɪɟɞɚɤɰɢɟɣ ɉ.Ƚ. Ʉɢɫɟɥёɜɚ. ɂɡɞ. 4-ɟ, ɩɟɪɟɪɚɛ. ɂ ɞɨɩ. Ɇ., «ɗɧɟɪɝɢɹ», 1972. 312 ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ 
ɉɚɪɚɦɟɬɪ Ɇɟɫɹɰ 

  ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧɶ ɢɸɥɶ ɚɜɝ ɫɟɧɬ ɨɤɬ ɧɨɹɛ ɞɟɤ 

Q,ɛɵɬ 90%, ɦ3/ɫ 75 68 56 247 326 276 251 150 152 170 90 60 

Q,ɢɫɩɚɪ, ɦ3/ɫ 0 0 0 0 1 1 1 1 0 0 0 0 

Q, ɥɟɞ, ɦ3/ɫ 10 8 -12 -23 0 0 0 0 0 0 8 9 

Q ,ɮɢɥɶɬɪɚɰɢɹ, ɦ3/ɫ 1 1 1 1 1 1 1 1 1 1 1 1 

Q, ɪɵɛɨɯɨɞ , ɦ3/ɫ 
   

2 8 6 
      Q, 2\3 ȼɏɄ , ɦ3/ɫ 110 110 110 110 110 110 110 110 110 110 110 110 

Q, ɫɚɧ.ɩɨɩɭɫɤ , ɦ3/ɫ 60 60 60 60 60 60 60 60 60 60 60 60 

ɫɭɦ. Q ɩɨɬɟɪɶ , ɦ3/ɫ 11 9 -11 -22 2 2 2 2 1 1 9 10 

Q ɩɨɥɟɡɧɨɟ , ɦ3/ɫ 64 59 67 269 324 274 249 148 151 169 81 50 

Ɉɬɦɟɬɤɚ ɧ,ɦ 75 75 75 75 75 75 75 75 75 75 75 75 

Ɉɬɦɟɬɤɚ ɧɛ, ɦ 45 45 46 46 47 46 46 46 46 46 46 45 

ɇɚɩɨɪ,  ɦ 29 29 29 28 28 28 28 29 29 29 29 29 

N ɛɵɬ, Ɇȼɬ 16 15 17 65 78 67 61 37 37 42 20 13 

 

Ɍɚɛɥɢɰɚ Ⱥ.2 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
ɉɚɪɚɦɟɬɪ Ɇɟɫɹɰ 

  ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧɶ ɢɸɥɶ ɚɜɝ ɫɟɧɬ ɨɤɬ ɧɨɹɛ ɨɤɬ 

Q, ȼɏɄ , ɦ3/ɫ 110 110 110 110 110 110 110 110 110 110 110 110 

Ɉɬɦɟɬɤɚ ɧɩɭ , ɦ 75 75 75 75 75 75 75 75 75 75 75 75 

Ɉɬɦɟɬɤɚ ɧɛ, ɦ 46 46 46 46 46 46 46 46 46 46 46 46 

ɇɚɩɨɪ, ɦ 29 29 29 29 29 29 29 29 29 29 29 29 

N ɜɯɤ , Ɇȼɬ 27 27 27 27 27 27 27 27 27 27 27 27 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.3 – ɉɟɪɜɚɹ ɢɬɟɪɚɰɢɹ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ 
 

 

 

 

 

 

 

 

  

 

 

 

Ɇɟɫ.
ɹɰ 

Q,ɦ3/ɫ Qɜɯɤ
<Qɧɛ 

  Vɜɞɯɳ,ɤɦ3 Zɜɛ,ɦ Zɧɛ,
ɦ H,ɦ N,Ɇȼɬ Nɝɚɪ,Ɇȼɬ   Qɛɵɬ

ɩɨɥ 
Qɯɨɥ
ɫɛɪ 

Qɮɢɥ
ɶɬɪ 

Qɜɞ
ɯɳ 

Qɜɯ
ɤ 

Qɧɛ Qɝɷ
ɫ 

ɧɚɱ dV ɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞ
ɧ 11 81 0 1 72 110 154 153 5 0.19 4.81 75,0

0 
74,7

9 
74,9

0 
46,00 28,89 40 40 

12 50 0 1 295 110 346 345 4.81 0.76 4.05 74,7
9 

73,4
8 

74,1
4 

46,67 27,46 85 85 
1 64 0 1 305 110 370 369 4.05 0.79 3.26 73,4

8 
71,1

2 
72,3

0 
46,73 25,57 85 85 

2 59 0 1 125 110 185 184 3.26 0.32 2.93 71,1
2 

69,7
9 

70,4
5 

46,14 24,31 40 40 
3 57 0 1 45 110 110 109 2.93 0.11 2.83 69,7

9 
69,2

9 
69,5

4 
45,78 23,76 23 ɩɨ ɜɯɤ 

4 269 0 1 -160 110 110 109 2.83 -0.41 3.24 69,2
9 

71,0
5 

70,1
7 

45,78 24,39 24 ɩɨ ɜɯɤ 
5 324 0 1 -215 110 110 109 3.24 -0.56 3.80 71,0

5 
72,8

5 
71,9

5 
45,78 26,18 26 ɩɨ ɜɯɤ 

6 274 0 1 -165 110 110 109 3.80 -0.43 4.22 72,8
5 

73,8
5 

73,3
5 

45,65 27,71 27 ɩɨ ɜɯɤ 
7 249 0 1 -140 110 110 109 4.22 -0.36 4.59 73,8

5 
74,4

8 
74,1

7 
45,65 28,52 28 ɩɨ ɜɯɤ 

8 148 0 1 -39 110 110 109 4.59 -0.10 4.69 74,4
8 

74,6
3 

74,5
6 

45,65 28,91 28 ɩɨ ɜɯɤ 
9 151 0 1 -42 110 110 109 4.69 -0.11 4.80 74,6

3 
74,7

7 
74,7

0 
45,78 28,93 28 ɩɨ ɜɯɤ 

10 169 0 1 -60 110 110 109 4.80 -0.16 4.95 74,7
7 

74,9
5 

74,8
6 

45,78 29,09 29 ɩɨ ɜɯɤ 
      ƩQɜɞ

ɯɪ 
18             
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.4 – ȼɬɨɪɚɹ ɢɬɟɪɚɰɢɹ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ 

Ɇɟɫ
.ɹɹɰ 

Q,ɦ3/ɫ Qɜɯɤ
<Qɧɛ 

  Vɜɞɯɳ,ɤɦ3 Zɜɛ,ɦ Zɧɛ,
ɦ H,ɦ N,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 

ɗ,ɦɥɧ 
ɤȼɬ∙ɱ   Qɛɵɬ

ɩɨɥ 
Qɯɨɥ
ɫɛɪ 

Qɮɢɥ
ɶɬɪ 

Qɜɞ
ɯɳ 

Qɜɯ
ɤ 

Qɧɛ Qɝɷ
ɫ 

ɧɚɱ dV ɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞ
ɧ 11 81 0 1 69 110 151 150 5 0,18 4,82 75,0

0 
74,8

0 
74,9

0 
45,99 28,91 39 39 936 

12 50 0 1 290 110 341 340 4,82 0,75 4,07 74,8
0 

73,5
3 

74,1
6 

46,66 27,50 84 84 2018 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.5 – Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧɚ ɪɟɡɟɪɜɨɜ 

1 64 0 1 300 110 365 364 4,07 0,78 3,29 73,5
3 

71,2
4 

72,3
9 

46,72 25,66 84 84 2016 
2 59 0 1 120 110 180 179 3,29 0,31 2,98 71,2

4 
69,9

9 
70,6

2 
46,12 24,50 39 39 946 

3 67 0 1 42 110 110 109 2,98 0,11 2,87 69,9
9 

69,5
0 

69,7
5 

45,78 23,97 23 ɩɨ ɜɯɤ 564 
4 269 0 1 -160 110 110 109 2,87 -0,41 3,29 69,5

0 
71,2

3 
70,3

6 
45,78 24,59 24 ɩɨ ɜɯɤ 578 

5 324 0 1 -215 110 110 109 3,29 -0,56 3,84 71,2
3 

72,9
8 

72,1
0 

45,78 26,33 26 ɩɨ ɜɯɤ 619 
6 274 0 1 -165 110 110 109 3,84 -0,43 4,27 72,9

8 
73,9

5 
73,4

6 
45,65 27,82 27 ɩɨ ɜɯɤ 654 

7 249 0 1 -140 110 110 109 4,27 -0,36 4,63 73,9
5 

74,5
5 

74,2
5 

45,65 28,60 28 ɩɨ ɜɯɤ 673 
8 148 0 1 -39 110 110 109 4,63 -0,10 4,74 74,5

5 
74,6

9 
74,6

2 
45,65 28,98 28 ɩɨ ɜɯɤ 681 

9 151 0 1 -42 110 110 109 4,74 -0,11 4,84 74,6
9 

74,8
3 

74,7
6 

45,78 28,99 28 ɩɨ ɜɯɤ 682 
10 169 0 1 -60 110 110 109 4,84 -0,16 5,00 74,8

3 
75,0

0 
74,9

2 
45,78 29,14 29 ɩɨ ɜɯɤ 685 

      ƩQɜɞ
ɯɪ 

0             
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Ɇɟɫɹɰ ɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ Ɍɗɋ 

Ɋtɦɚɯ P ɚɜ.ɪɟɡ P ɧɚɝɪ.ɪɟɡ Nɪɚɛ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɚɜ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɧɚɝɪ Nɚɜ Nɪɟɦ 

1 
1190 95,2 23,8 175 17,5 

 
150 12 3 

 
865 17 69 

 2 
1138 91,0 22,8 123 12,3 

 
150 12 3 

 
865 17 69 

 3 
1047 83,8 20,9 75 7,5 32 150 12 3 

 
822 16 66 

 4 
942 75,4 18,8 70 7,0 

 
150 12 3 

 
722 14 58 34 

5 
851 68,1 17,0 60 6,0 

 
150 12 3 

 
641 13 51 132 

6 
798 63,8 16,0 55 5,5 

 
150 12 3 

 
593 12 47 191 

7 
798 63,8 16,0 55 5,5 

 
150 12 3 

 
593 12 47 191 

8 
851 68,1 17,0 60 6,0 

 
150 12 3 

 
641 13 51 132 

9 
942 75,4 18,8 70 7,0 

 
150 12 3 

 
722 14 58 34 

10 
1047 83,8 20,9 75 7,5 

 
150 12 3 28 822 16 66 

 11 
1138 91,0 22,8 123 12,3 

 
150 12 3 

 
865 17 69 

 12 
1190 95,2 23,8 175 17,5 

 
150 12 3 

 
865 17 69 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.6 – ɋɪɚɛɨɬɤɚ Ʉɪɢɜɨɩɨɪɨɠɫɤɨɣ Ƚɗɋ ɩɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ 

 

 

 

 

 

Ɇɟɫ
ɹɰ 

Q,ɦ3/ɫ Qɜɯɤ
<Qɧɛ 

  Vɜɞɯɳ,ɤɦ3 Zɜɛ,ɦ Zɧɛ,
ɦ H,ɦ N,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 

ɗ,ɦɥɧ 
ɤȼɬ∙ɱ   Qɛɵɬ

ɩɨɥ 
Qɯɨɥ
ɫɛɪ 

Qɮɢɥ
ɶɬɪ 

Qɜɞ
ɯɳ 

Qɜɯ
ɤ 

Qɧɛ Qɝɷ
ɫ 

ɧɚɱ dV ɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞ
ɧ 11 208 0 1 69 110 278 277 5 0,18 4,82 75,0

0 
74,8

0 
74,9

0 
46,48 28,42 71 39 1698,59 

12 149 0 1 290 110 440 439 4,82 0,75 4,07 74,8
0 

73,5
3 

74,1
6 

46,89 27,27 108 84 2582,83 
1 87 0 1 300 110 388 387 4,07 0,78 3,29 73,5

3 
71,2

4 
72,3

9 
46,78 25,61 89 84 2138,27 

2 91 0 1 120 110 212 211 3,29 0,31 2,98 71,2
4 

69,9
9 

70,6
2 

46,25 24,37 46 39 1109,31 
3 108 0 1 42 110 151 150 2,98 0,11 2,87 69,9

9 
69,5

0 
69,7

5 
45,99 23,76 32 ɩɨ ɜɯɤ 768,93 

4 392 0 1 -250 110 143 142 2,87 -0,65 3,52 69,5
0 

72,0
3 

70,7
7 

45,95 24,82 32 ɩɨ ɜɯɤ 760,38 
5 521 0 1 -230 110 292 291 3,52 -0,60 4,12 72,0

3 
73,6

3 
72,8

3 
46,52 26,31 69 ɩɨ ɜɯɤ 1651,80 

6 505 0 1 -165 110 341 340 4,12 -0,43 4,54 73,6
3 

74,4
2 

74,0
2 

46,46 27,56 84 ɩɨ ɜɯɤ 2021,74 
7 290 0 1 -110 110 181 180 4,54 -0,29 4,83 74,4

2 
74,8

1 
74,6

1 
45,96 28,66 46 ɩɨ ɜɯɤ 1112,89 

8 168 0 1 -39 110 130 129 4,83 -0,10 4,93 74,8
1 

74,9
3 

74,8
7 

45,74 29,13 34 ɩɨ ɜɯɤ 810,73 
9 169 0 1 -22 110 148 147 4,93 -0,06 4,99 74,9

3 
74,9

9 
74,9

6 
45,97 28,99 38 ɩɨ ɜɯɤ 919,31 

10 205 0 1 -5 110 201 200 4,99 -0,01 5,00 74,9
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46,21 28,79 52 ɩɨ ɜɯɤ 1242,30 
      ƩQɜɞ

ɯɪ 
0             

 
             



151 
 

 

 

 



152 
 

 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – ɂɄɇ ɢ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɡɚ ɹɧɜɚɪɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.2 – ɂɄɇ ɢ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɡɚ ɢɸɧɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɬɭɪɛɢɧɵ 
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Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ 
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