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 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ......................................................................................... 132,6 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ..................................................................................... 130,0 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ................................... 981,72 ɦɥɧ. ɤȼɬ·ɱ; 

8. ɉɥɨɬɢɧɵ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ  ........................................................ 65 ɦ / 16,2 ɦ; 
ɛ) ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ........................................................ 65 ɦ / 16,2 ɦ; 
ɜ) ɜɨɞɨɫɥɢɜɧɚɹ ....................................................................................... 146 ɦ / 16,2 ɦ; 
ɝ) ɫɬɚɧɰɢɨɧɧɚɹ ............................................................................................ 82 ɦ / 41 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ....................................................... 3 ɨɬɜɟɪɫɬɢɹ 7,3×9 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ....................................................................................................... 33 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ........................................................................................ 41 ɦ; 

10. ɉɪɨɱɢɟ ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɨɬɜɟɪɫɬɢɣ ........................................................ 4 ɨɬɜɟɪɫɬɢɹ 1×1 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ....................................................................................................... 18 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ..................................................................................... 52,3 ɦ; 
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11.  ɉɪɨɱɢɟ ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ɥɟɞɨɫɛɪɨɫ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɨɬɜɟɪɫɬɢɣ ................................................. 2 ɨɬɜɟɪɫɬɢɹ 7×10 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ................................................................................................... 25ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ................................................................................ 52,3 ɦ; 

 
12. Ɂɞɚɧɢɟ Ƚɗɋ: 

ɚ) ɬɢɩ ɡɞɚɧɢɹ ..................................................................... ɩɥɨɬɢɧɧɨ-ɞɟɪɢɜɚɰɢɨɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 4; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ................................................................................ ɞɨɥɨɦɢɬɵ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ............................................................................ ɛɟɬɨɧɧɚɹ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ .............................................................. 20,3 ɦ; 

13. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ............................................................................... ɉɅ 30ɛ − ȼ − 500; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ............................................................................ ɋȼ – 695/155 – 40; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ .................................................................................. 35 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ .................................................................................. 150 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ....................................................................... ɌȾ-40000/110; 

14. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ........................................... 60460,23 ɬɵɫ. ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ .................................................................... 37 ɤɨɩ/ɤȼɬ · ɱ; 
ɜ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ:  ɇɉȼ ............................................. 2279,62 ɦɥɧ. ɪɭɛ.;  
 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ........................................... 7 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

Ɉɫɧɨɜɚ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚ 
ɪɟɤɟ ɇɚɪɜɚ, ɜ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ. Ɉɬɫɸɞɚ ɧɚɡɜɚɧɢɟ Ƚɗɋ «ɇɚɪɜɫɤɚɹ».  

ɐɟɥɶɸ  ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɇɚɪɜɫɤɨɣ  Ƚɗɋ ɧɚ 
ɪɟɤɟ ɇɚɪɜɚ, ɟё ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜɵɛɨɪ ɬɭɪɛɢɧɧɨɝɨ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, 
ɪɚɡɪɚɛɨɬɤɚ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤ ɠɟ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. ɉɨ ɩɥɨɬɢɧɟ Ƚɗɋ ɛɭɞɟɬ 
ɩɪɨɯɨɞɢɬɶ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɪɚɧɢɰɚ ɦɟɠɞɭ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɟɣ 
ɢ ɗɫɬɨɧɢɟɣ.  

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɫɬɚɧɰɢɢ: ɷɧɟɪɝɟɬɢɤɚ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ. Ƚɥɚɜɧɚɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ  ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫɦɨɠɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɟɬ 
ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɋɬɚɧɰɢɹ ɛɭɞɟɬ ɜɵɪɚɛɚɬɵɜɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɩɟɪɟɞɚɱɢ ɜ ȿɞɢɧɭɸ 
ɷɧɟɪɝɨɫɢɫɬɟɦɭ Ɋɨɫɫɢɢ ɢ ɩɨɤɪɵɬɢɹ ɩɢɤɨɜ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɪɟɝɢɨɧɚ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



10 
 

1  ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɜɧɟɲɧɢɟ ɭɫɥɨɜɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 

1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

Ɍɟɪɪɢɬɨɪɢɹ ɛɚɫɫɟɣɧɚ ɪ. ɇɚɪɜɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɭɦɟɪɟɧɧɨ ɤɥɢɦɚɬɢɱɟɫɤɨɦ 
ɩɨɹɫɟ. Ʉɥɢɦɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɭɦɟɪɟɧɧɨ – ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɜɥɚɠɧɵɣ, 
ɫɦɹɝɱɟɧɧɵɣ ɛɥɢɡɨɫɬɶɸ Ⱥɬɥɚɧɬɢɱɟɫɤɨɝɨ ɨɤɟɚɧɚ. ȼ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɜɵɩɚɞɚɟɬ 
ɨɤɨɥɨ 600 ɦɦ ɨɫɚɞɤɨɜ. Ɂɞɟɫɶ ɧɚɛɥɸɞɚɟɬɫɹ ɜɥɚɠɧɨɟ, ɭɦɟɪɟɧɧɨ ɬɟɩɥɨɟ ɥɟɬɨ, 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɹɝɤɚɹ ɡɢɦɚ. ɋɚɦ ɤɥɢɦɚɬ ɭɫɢɥɢɜɚɟɬɫɹ ɤ ɜɨɫɬɨɤɭ, ɝɞɟ ɡɢɦɚ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɟɟ, ɚ ɥɟɬɨ ɬɟɩɥɟɟ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ: 
 ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɪɟɞɧɟɝɨɞɨɜɚɹ +4,5°ɋ; 
 ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ −8…−10; 
 ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ +17…+18. 

 

 1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ɇɚɪɜɚ − ɪɟɤɚ ɜ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ Ɋɨɫɫɢɢ, ɧɚ ɝɪɚɧɢɰɟ ɫ ɗɫɬɨɧɢɟɣ, 

ɢɫɬɨɤ ɤɨɬɨɪɨɣ − ɑɭɞɫɤɨ−ɉɫɤɨɜɫɤɨɟ ɨɡɟɪɨ, ɚ ɭɫɬɶɟ − ɇɚɪɜɫɤɚɹ ɝɭɛɚ Ɏɢɧɫɤɨɝɨ 
ɡɚɥɢɜɚ Ȼɚɥɬɢɣɫɤɨɝɨ ɦɨɪɹ.  Ⱦɥɢɧɚ ɪɟɤɢ 77 ɤɦ. Ȼɚɫɫɟɣɧ ɪ. ɇɚɪɜɵ ɩɥɨɳɚɞɶɸ 
56200 ɤɦ2 ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɟɜɟɪɨ−ɡɚɩɚɞɟ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ. 
Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ: ɪ. ɉɥɸɫɫɚ, ɪ. Ɋɨɫɫɨɧɶ. ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ, 
ɩɪɟɨɛɥɚɞɚɟɬ ɫɧɟɝɨɜɨɟ. Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɇɚɪɜɚ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ, 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.1. 

 
Ɍɚɛɥɢɰɚ 1.1 −  Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɇɚɪɜɚ 

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

1946 110 100 100 390 439 686 759 220 233 254 258 145 308 

1947 89 101 114 411 470 744 978 347 264 240 215 205 348 

1948 170 154 131 529 575 785 1400 338 305 383 292 208 439 

1949 161 141 124 498 534 905 1345 355 325 457 347 301 458 

1950 165 136 125 469 569 873 1326 453 336 370 324 299 454 

1951 150 136 138 459 513 770 1170 420 403 353 322 223 421 

1952 183 170 150 415 527 722 744 214 244 340 335 246 358 

1953 121 110 107 384 439 667 696 207 199 250 249 162 299 

1954 101 98 100 317 430 473 559 244 122 203 172 123 245 

1955 112 105 104 336 412 449 473 101 163 242 236 181 243 

1956 92 85 82 359 380 437 532 238 238 172 180 88 240 

1957 132 112 99 374 386 447 497 250 202 209 242 162 259 

1958 116 104 98 383 430 680 744 215 225 269 244 166 306 

1959 183 156 141 463 490 525 745 348 350 283 344 197 352 

1960 199 161 147 626 777 1240 1467 498 467 514 488 427 584 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 

Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ. ɝɨɞ 
1961 159 143 124 504 554 834 1311 382 325 350 318 296 442 

1962 181 155 133 468 537 1032 1330 460 336 363 292 242 461 

1963 167 154 137 472 548 821 1345 449 350 349 322 281 450 

1964 132 114 100 461 480 761 1144 400 355 374 373 218 409 

1965 155 112 98 484 592 929 1363 324 322 376 294 244 441 

1966 153 141 133 517 554 1108 1341 459 341 314 331 266 472 

1967 114 107 96 437 509 707 829 340 247 233 262 233 343 

1968 136 125 118 478 483 736 840 371 304 352 309 238 374 

1969 94 81 82 315 362 382 696 192 83 119 149 71 219 

1970 91 94 105 314 362 441 547 238 215 196 152 125 240 

1971 98 92 96 280 391 618 756 187 225 215 273 125 280 

1972 105 103 98 360 377 430 462 236 158 230 98 195 238 

1973 205 107 107 371 459 474 504 190 169 250 260 123 268 

1974 197 147 142 616 670 1032 1172 501 430 500 409 300 510 

1975 162 145 141 520 570 1072 1109 448 333 327 322 262 451 

1976 143 114 107 392 397 790 948 360 236 360 292 208 362 

1977 110 105 104 258 430 501 570 184 211 230 257 140 258 

1978 139 112 98 381 382 439 493 240 172 177 218 112 247 

1979 98 90 84 356 362 405 468 228 191 212 190 79 230 

1980 112 98 102 366 401 654 777 190 236 230 231 155 296 

1981 147 145 137 478 556 845 1337 445 283 371 342 262 446 

1982 163 123 120 468 569 881 1386 452 333 360 329 292 456 

1983 164 136 125 478 552 989 1252 451 316 404 329 247 454 

1984 185 152 144 651 687 1144 1360 374 383 468 422 297 522 

1985 171 144 142 371 385 430 514 142 174 254 186 144 255 

1986 158 138 127 282 412 459 486 196 161 250 246 153 256 

1987 105 98 91 270 362 603 729 206 222 223 199 129 270 

1988 127 107 102 480 566 797 1423 381 302 430 327 238 440 

1989 116 94 96 315 381 625 718 193 261 254 246 144 287 

1990 125 98 98 218 329 379 457 221 169 179 214 123 218 

1991 114 110 102 376 381 694 815 321 252 228 273 240 326 

1992 152 132 129 426 469 717 1037 350 227 196 258 210 359 

1993 151 137 116 367 439 738 888 342 250 212 270 238 346 

1994 147 133 126 468 515 743 815 380 316 361 355 212 381 

1995 110 98 93 432 515 749 989 372 319 363 336 205 382 

Qɫɪ.ɦɟɫ 139 121 114 417 478 707 913 313 266 297 279 204 354 

 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɪɟɤɢ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ 354 ɦ2/ɫ. 
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Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.2, 1.3, 1.4. Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1, 1.2, 1.3. 

 
Ɍɚɛɥɢɰɚ 1.2  − Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ Z, ˏ 17 19 21 23 25 27 V, ˍˏଷ 0,000 0,021 0,073 0,139 0,235 0,365 
 

 
Ɋɢɫɭɧɨɤ 1.1 – ɤɪɢɜɚɹ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 
Ɍɚɛɥɢɰɚ 1.3 − Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɫɬɜɨɪɟ ɡɞɚɧɢɹ 
Ƚɗɋ 

Ʌɟɬɨ Ɂɢɦɚ 
Qɧɛ, ɦ3/ɫ Zɧɛ, ɦ Qɧɛ, ɦ3/ɫ Zɧɛ, ɦ  

0 1,70 0 1,7 
100 2,45 100 2,7 
200 3,05 200 3,35 
300 3,50 300 3,81 
400 3,85 400 4,15 
500 4,16 500 4,45 
600 4,48 600 4,75 
700 4,70 700 5,03 
800 4,95 800 5,25 
900 5,08 900 5,46 
1000 5,20 1000 5,66 
1100 5,33 1100 5,8 
1200 5,42 1200 5,91 
1300 5,55 1300 6,05 
1400 5,65 1400 6,2 
1600 5,85 1500 6,33 
1800 6,02 1600 6,4 
2000 6,28 1700 6,52 
2200 6,43 1800 6,65 
2400 6,65 1900 6,75 
2600 6,85 2000 6,85 

17
18
19
20
21
22
23
24
25
26
27
28

0,000 0,050 0,100 0,150 0,200 0,250 0,300 0,350 0,400

Z
, ɦ

V, ɤɦ3

Zɜɛ=f(V)
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɫɬɜɨɪɟ ɡɞɚɧɢɹ Ƚɗɋ ɥɟɬɧɟɝɨ ɢ 

ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 
 
Ɍɚɛɥɢɰɚ 1.4 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɫɬɜɨɪɟ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

Ʌɟɬɨ Ɂɢɦɚ 
Qɧɛ, ɦ3/ɫ Zɧɛ, ɦ Qɧɛ, ɦ3/ɫ Zɧɛ, ɦ 

0 17,00 0 17 
200 22,38 100 21,87 
400 23 200 23,39 
600 23,45 300 24 
800 24 400 24,45 
1000 24,46 500 24,7 
1200 25 600 25 
1300 25,3 700 25,3 
1400 25,5 800 25,5 
1500 25,72 900 25,75 
1600 26 1000 26 

 

 
Ɋɢɫɭɧɨɤ 1.3 − Ʉɪɢɜɚɹ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɫɬɜɨɪɟ  ɭɡɥɚ ɞɟɪɢɜɚɰɢɢ 

(ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ) ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

1,70
2,20
2,70
3,20
3,70
4,20
4,70
5,20
5,70
6,20
6,70
7,20

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

Z
ɧɛ

 ,ɦ

Q,ɦ3/ɫлето ̛̚м̌

17
18
19
20
21
22
23
24
25
26
27

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

Z
ɧɛ

 ,ɦ

Q,ɦ3/ɫ̛̚м̌ лето
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1.3 Ƚɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ ɡɞɚɧɢɹ Ƚɗɋ ɡɚɥɟɝɚɸɬ ɚɥɟɜɪɨɥɢɬɵ ɢ ɞɨɥɨɦɢɬɵ. 
ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 105 ɦ. Ⱦɧɨ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɨɬɦɟɬɤɟ 1,7 ɦ. ɋɬɜɨɪ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ Ƚɗɋ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.4 

ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ ɝɨɥɨɜɧɨɝɨ ɭɡɥɚ ɞɟɪɢɜɚɰɢɢ ɢ ɡɞɚɧɢɹ Ƚɗɋ ɡɚɥɟɝɚɸɬ 
ɞɨɥɨɦɢɬɵ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 264 ɦ. Ⱦɧɨ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɨɬɦɟɬɤɟ 17 
ɦ. ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.5. 

 

 
Ɋɢɫɭɧɨɤ 1.4 − ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ Ƚɗɋ 

 
Ɋɢɫɭɧɨɤ 1.5 − ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
1.4 ɋɟɣɫɦɨɥɨɝɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɇɚɪɜɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ 
ɫɟɣɫɦɢɱɟɫɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɦɟɧɟɟ 5 − 6 ɛɚɥɥɨɜ. 
 

1.5 Ɍɨɩɨɝɪɚɮɢɹ ɪɚɣɨɧɚ 
 

ɑɚɫɬɶ  ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɵ  ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ, ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 1.6. ɋɬɜɨɪ ɡɞɚɧɢɹ Ƚɗɋ ɩɨɤɚɡɚɧ ɨɪɚɧɠɟɜɨɣ ɥɢɧɢɟɣ, ɫɬɜɨɪ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ (ɝɨɥɨɜɧɨɣ ɞɟɪɢɜɚɰɢɢ) ɩɨɤɚɡɚɧ ɤɪɚɫɧɨɣ ɥɢɧɢɟɣ. 
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Ɋɢɫɭɧɨɤ 1.6 – Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɤɚɪɬɚ 

 
 
1.6 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɝɢɞɪɨɫɬɚɧɰɢɹ ɜɯɨɞɢɬ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɈȺɈ «ɋɈ ȿɗɋ» 

Ʌɟɧɢɧɝɪɚɞɫɤɨɟ ɊȾɍ. Ɉɫɧɨɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɝɟɧɟɪɚɰɢɢ ɹɜɥɹɸɬɫɹ Ɏɢɥɢɚɥ ȺɈ 
«Ʉɨɧɰɟɪɧ Ɋɨɫɷɧɟɪɝɨɚɬɨɦ» Ʌɟɧɢɧɝɪɚɞɫɤɚɹ ɚɬɨɦɧɚɹ ɫɬɚɧɰɢɹ, ɮɢɥɢɚɥ ɉȺɈ 
«ɈȽɄ−2» −  Ʉɢɪɢɲɫɤɚɹ ȽɊɗɋ, Ɏɢɥɢɚɥ ȺɈ «ɂɧɬɟɪ ɊȺɈ ȿɗɋ − ɗɥɟɤɬɪɨɝɟɧɟɪɚɰɢɹ» ɋɟɜɟɪɨ−Ɂɚɩɚɞɧɚɹ Ɍɗɐ,  ȺɈ «ɘɝɨ-Ɂɚɩɚɞɧɚɹ Ɍɗɐ», ɚ 
ɬɚɤɠɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɮɢɥɢɚɥɚ «ɇɟɜɫɤɢɣ» ɉȺɈ «ɌȽɄ−1»: ɉɪɚɜɨɛɟɪɟɠɧɚɹ 
Ɍɗɐ (Ɍɗɐ−5), ɉɟɪɜɨɦɚɣɫɤɚɹ Ɍɗɐ (Ɍɗɐ−14),  ɋɟɜɟɪɧɚɹ Ɍɗɐ 
(Ɍɗɐ−21)  ɢ ɘɠɧɚɹ Ɍɗɐ (Ɍɗɐ−22) [1]. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

http://so-ups.ru/index.php?id=1509
http://so-ups.ru/index.php?id=1510
http://so-ups.ru/index.php?id=1513
http://so-ups.ru/index.php?id=1514
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2  ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

 
Ɋɚɧɠɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ ɪɚɫɯɨɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɭɛɵɜɚɧɢɸ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɦɟɠɟɧɶ ɢ ɩɨɥɨɜɨɞɶɟ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 − Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ 
№ɝɨɞɚ Ƚɨɞ ܳ˔˓.ˆˑˇ, ˏଷ/ܿ Ƚɨɞ ܳ˒ˑˎˑ˅., ˏଷ/ܿ Ƚɨɞ ܳˏˈˉ., ˏଷ/˔ P,% 

1 1960 584 1960 1028 1960 363 2,0 
2 1984 522 1984 961 1974 328 3,9 
3 1974 510 1966 880 1984 303 5,9 
4 1966 472 1974 873 1949 276 7,8 
5 1962 461 1965 842 1963 276 9,8 
6 1949 458 1962 842 1950 276 11,8 
7 1982 456 1982 826 1982 272 13,7 
8 1950 454 1948 822 1983 272 15,7 
9 1983 454 1949 821 1962 270 17,6 
10 1975 451 1975 818 1951 268 19,6 
11 1963 450 1983 818 1975 268 21,6 
12 1981 446 1988 817 1966 267 23,5 
13 1961 442 1950 809 1981 267 25,5 
14 1965 441 1981 804 1961 262 27,5 
15 1988 440 1961 801 1964 258 29,4 
16 1948 439 1963 797 1994 254 31,4 
17 1951 421 1951 728 1988 252 33,3 
18 1964 409 1964 712 1959 250 35,3 
19 1995 382 1995 671 1948 248 37,3 
20 1994 381 1992 662 1968 244 39,2 
21 1968 374 1947 651 1965 241 41,2 
22 1976 362 1994 635 1995 237 43,1 
23 1992 359 1968 634 1952 235 45,1 
24 1952 358 1976 632 1976 228 47,1 
25 1959 352 1967 621 1993 215 49,0 
26 1947 348 1993 608 1992 207 51,0 
27 1993 346 1952 602 1991 205 52,9 
28 1967 343 1946 569 1967 204 54,9 
29 1991 326 1991 567 1947 197 56,9 
30 1946 308 1958 559 1958 180 58,8 
31 1958 306 1959 556 1986 179 60,8 
32 1953 299 1980 550 1946 178 62,7 
33 1980 296 1953 547 1973 176 64,7 
34 1989 287 1971 511 1957 176 66,7 
35 1971 280 1989 510 1953 176 68,6 
36 1987 270 1987 491 1989 176 70,6 
37 1973 268 1973 452 1985 170 72,5 
38 1957 259 1954 445 1980 169 74,5 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 
№ɝɨɞɚ Ƚɨɞ ܳ˔˓.ˆˑˇ, ˏଷ/ܿ Ƚɨɞ ܳ˒ˑˎˑ˅., ˏଷ/ܿ Ƚɨɞ ܳˏˈˉ., ˏଷ/˔ P,% 

39 1977 258 1977 440 1977 168 76,5 
40 1986 256 1969 439 1971 164 78,4 
41 1985 255 1956 427 1987 159 80,4 
42 1978 247 1957 426 1978 159 82,4 
43 1954 245 1985 425 1955 156 84,3 
44 1955 243 1978 424 1990 153 86,3 
45 1956 240 1955 418 1972 153 88,2 
46 1970 240 1970 416 1970 152 90,2 
47 1972 238 1986 410 1956 147 92,2 
48 1979 230 1972 407 1979 147 94,1 
49 1969 219 1979 398 1954 145 96,1 
50 1990 218 1990 346 1969 109 98,0 

  
ȼ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ ɪɨɡɨɜɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (50% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ), ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ). Ɍɚɤ ɤɚɤ ɫɪɟɞɧɟɜɨɞɧɵɣ 
ɝɨɞ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ ɧɟ ɩɨɩɚɞɚɟɬ ɧɚ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɬɨ 
ɜɵɱɢɫɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ ɞɥɹ  1947 
 

.˅ˑˎˑ˒ܭ  = ܳ˒ˑˎˑ˅.ଵଽଽଷܳ˒ˑˎˑ˅.ଵଽସ଻ = ͸Ͳͺ͸ͷͳ = Ͳ,ͻ͵, (2.1) 

  
ɝɞɟ    ܳ˒ˑˎˑ˅.ଵଽଽଷ − ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɟɤɟ ɇɚɪɜɚ ɩɨ ɩɨɥɨɜɨɞɶɸ ɡɚ 
1993 ɝɨɞ; ܳ˒ˑˎˑ˅.ଵଽସ଻ − ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɟɤɟ ɇɚɪɜɚ ɩɨ ɩɨɥɨɜɨɞɶɸ ɡɚ 1947 ɝɨɞ. 

.˅ˑˎˑ˒ܭ  = ܳˏˈˉ.ଵଽଽଶܳˏˈˉ.ଵଽସ଻ = ʹͲ͹ͳͻ͹ = ͳ,Ͳͷ, (2.2) 

 
ɝɞɟ    ܳˏˈˉ.ଵଽଽଶ − ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɟɤɟ ɇɚɪɜɚ ɩɨ ɦɟɠɟɧɢ ɡɚ 1992 
ɝɨɞ; ܳ˒ˑˎˑ˅.ଵଽସ଻ − ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɟɤɟ ɇɚɪɜɚ ɩɨ ɦɟɠɟɧɢ ɡɚ 1947 ɝɨɞ. 

Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ 1947 ɝɨɞ (50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ 
ɤ ɩɨɩɪɚɜɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.2. 
 
Ɍ
ɚ
ɛ
ɥ
ɢ
ɰ
ɚ 
Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ሺܲ = ͷͲ%ሻ ɛɟɡ ɢɡɦɟɧɟɧɢɣ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɤ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦ. 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
Q˔˓.ˆˑˇ, ˏଷ/c ܳ𝑖ହ଴% , ˏଷ/˔ 114 101 89 411 470 744 978 347 264 240 215 205 348 ܳ𝑖˒˓ହ଴ %, ˏଷ/˔ 120 106 93 382 437 692 910 364 277 252 226 215 340 

Ɍɚɤ ɤɚɤ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ [2, 
ɫ.16-20], ɠɟɥɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɧɟ ɩɨɥɭɱɢɥɨɫɶ, ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ 
ɤ
ɨ
ɷ
ɮ
ɮ
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 .˅ˑˎˑ˒ܭ .ͳ,Ͳͷ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ=.ˉˈˏܭ ˑˎˑ˅.. Ʉɨɷɮɮɢɰɢɟɧɬ˒ܭ
ɭ
ɜ
ɟ
ɥ
ɢ
ɱ
ɢ
ɜ
ɚ
ɟ
ɬ
ɫ
ɹ
ɞ
ɨ
 
ɬ
ɟ
ɯ
 
ɩ
ɨ
ɪ
,
 
ɩ
ɨ
ɤ
ɚ
 
ɧ
ɟ
 
ɫ
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ɫ
ɹ
 
ɫܳ˔˓.ˆˑˇ.Ɍɚɤɢɦ ɡɧɚɱɟɧɢɟɦ ɨɤɚɡɚɥɨɫɶ ܭ˒ˑˎˑ˅.=Ͳ,ͻ͹.  Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ 
1947 ɝɨɞ (50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɤ ɩɨɩɪɚɜɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 2.3. 

 
Ɍ
ɚ
ɛ
ɥ
ɢ
ɰ
ɚ−
Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ሺܲ = ͷͲ%ሻ ɛɟɡ ɢɡɦɟɧɟɧɢɣ ɢ ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
ɧɨɜɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ 

 Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
Q˔˓.ˆˑˇ,  ˏଷ/c Q୧ହ଴% , ˏଷ/˔ 114 101 89 411 470 744 978 347 264 240 215 205 348 Q୧˒˓ହ଴ %, ˏଷ/˔ 120 106 93 399 456 722 949 364 277 252 226 215 348 

 
Ɍɚɤ ɤɚɤ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɜɧɭɬɪɢ ɝɨɞɚ ɩɨɩɚɞɚɟɬ ɧɚ 90% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɪɚɜɧɵ ɟɞɢɧɢɰɟ, ɬɨ ɩɪɢɜɟɞɟɧɢɟ 
ɪɚɫɯɨɞɨɜ ɜɧɭɬɪɢ ɝɨɞɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ɋɚɫɱɟɬɧɵɣ  ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ 
ɪɚɫɯɨɞɨɜ  ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.4.  

 
Ɍɚɛɥɢɰɚ 2.4 − Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (ܲ = ͻͲ%ሻ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɞɚɧɧɵɯ 
ɪɚɫɯɨɞɨɜ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
Q˔˓.ˆˑˇ, ˏଷ/c Q୧ଽ଴%, ˏଷ/˔ 105 94 91 314 362 441 547 238 215 196 152 125 240 

 
Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨ ɦɚɥɨɜɨɞɧɨɦ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɚɯ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.5 − Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ (ܲ = ͻͲ%ሻ  ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ሺܲ = ͷͲ%ሻ  ɝɨɞ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
ܳ˔˓.ˆˑˇ. ˏଷ/ܿ ܳ𝑖ଽ଴%, ˏଷ/˔ 105 94 91 314 362 441 547 238 215 196 152 125 240 ܳ𝑖ହ଴% , ˏଷ/˔ 120 106 93 399 456 722 949 364 277 252 226 215 348 ∆ܳ, ˏଷ/ܿ 15 12 2 85 94 281 402 126 62 56 74 90 108 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.5 ɫɬɪɨɹɬɫɹ ɝɢɞɪɨɝɪɚɮɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɥɟɬ, 

ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
Ⱥ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 1.1 ɫɬɪɨɢɬɶɫɹ ɝɪɚɮɢɤ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ 

ɨɛɟɫɩɟɱɧɧɨɫɬɢ ɞɥɹ ɪɚɫɯɨɞɨɜ ɫɪɞɧɟɜɨɞɧɵɯ, ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶ ɢ ɦɟɠɟɧɢ, 
ɩɪɟɞɫɬɚɥɜɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.1 − Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

 
Ɋɢɫɭɧɨɤ 2.2 – ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɧɧɨɫɬɢ ɞɥɹ ɪɚɫɯɨɞɨɜ ɫɪɞɧɟɜɨɞɧɵɯ, 

ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶ ɢ ɦɟɠɟɧɢ 
 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɱɢɬɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ [3, c.3]: 
ߚ   = ܸ˒ ˑˎˈˊܹ , (2.3) 

 

ɝɞɟ     ܸ˒ ˑˎˈˊ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;   ܹ − ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɢɫɯɨɞɧɨɦ ɫɬɜɨɪɟ. 
 

ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
  ܸ˒ ˑˎˈˊ = ∇ܸʜʞʢ − ∇ܸʢʛʝ = Ͳ,͵͸ͷͲͲ − Ͳ,͵ͷͶͳʹ = Ͳ,Ͳͳ ˍˏଷ, (2.4) 
 
ɝɞɟ     ∇ܸʜʞʢ − ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ (27,00 ɦ); ∇ܸʢʛʝ − ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɍɆɈ (26,83 ɦ). 
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ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 ܹ = ܳ˔˓.ˏː ∙ ݐ = ͵ͷͶ ∙ ͳͲ−ଽ ∙ ͵ͳͷ͵͸ͲͲͲ = ͳͳ,ͳ͸ ˍˏଷ. (2.5) 
 
ɉɨ ɮɨɪɦɭɥɟ (2.3) ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɪɚɜɟɧ: 
ߚ  = Ͳ,Ͳͳͳͳ,ͳ͸ = Ͳ,ͲͲͳ.  

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɭɬɨɱɧɨɦɭ 

ɪɟɝɭɥɢɪɨɜɚɧɢɸ. 
 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ 

ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ [1] ɜɵɛɢɪɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɞɥɹ ɡɢɦɧɢɯ (28.12.16) ɢ ɥɟɬɧɢɯ 
ɫɭɬɨɤ (29.06.16) ɈȾɍ ɋɟɜɟɪɨ − Ɂɚɩɚɞɚ.  

 Ɂɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ [4, c.18] 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ (ɬɚɛɥɢɰɟ Ⱥ.13). 

ɋɬɪɨɢɬɫɹ ɂɄɇ – ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɢ ɫɨɜɦɟɳɚɟɬɫɹ ɫ 
ɫɭɬɨɱɧɵɦ ɝɪɚɮɢɤɨɦ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ [4, c.22]. Ⱦɚɧɧɵɟ ɂɄɇ ɞɥɹ ɡɢɦɵ ɢ 
ɥɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ (ɬɚɛɥɢɰɵ 14−15).  

Ⱦɨɥɹ, ɤɨɬɨɪɭɸ ɫɨɫɬɚɜɥɹɟɬ ɦɨɳɧɨɫɬɶ ɚɧɚɥɨɝɚ ɨɬ ɈȾɍ ɢ ɊȾɍ ɜɵɱɢɫɥɹɸɬɫɹ 
ɩɨ ɮɨɪɦɭɥɚɦ (2.6), (2.7): 

  ʓʝʓʢ = ͳͲͲ% ∙ ˖ܰ˔˕.˒˓ˑ˕.ʝܰʓʢ = ͳͲͲ ∙ ͳʹͷʹ͵ͷ͹ʹ = Ͳ,ͷ%. (2.6) 

  ʓʟʓʢ = ͳͲͲ% ∙ ˖ܰ˔˕.˒˓ˑ˕.ʟܰʓʢ = ͳͲͲ ∙ ͳʹͷͳʹͻͳ͸ = ͳ,Ͳ%. (2.7) 

 
Ɇɨɳɧɨɫɬɶ ɩɪɨɬɨɬɢɩɚ ɫɨɫɬɚɜɥɹɟɬ ͳʹͷ ʛʑ˕, ɦɨɳɧɨɫɬɶ ɈȾɍ: ʹ͵ͷ͹ʹ ʛʑ˕, 

ɦɨɳɧɨɫɬɶ ɊȾɍ: ͳʹͻͳ͸ ʛʑ˕. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɇɚɪɜɫɤɚɹ Ƚɗɋ  ɛɭɞɟɬ 
ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ ɫ ɪɚɫɱɟɬɨɦ ɧɚ ɊȾɍ. Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 

 
Ɍɚɛɥɢɰɚ 2.6 −  Ⱦɚɧɧɵɟ ɨ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ Ʌɟɧɢɧɝɪɚɞɫɤɨɝɨ ɊȾɍ 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ˖ܰ˔˕, ɬɵɫ. ɤȼɬ Э̅ˆˑˇ, ˏˎː. ˍʑ˕ ∙ ˚ Э̅˔˖˕, ˏˎː. ˍʑ˕ ∙ ˚ 
Ʌɟɫɨɝɨɪɫɤɚɹ 118 613,4 1,680 
ɋɜɟɬɨɝɨɪɫɤɚɹ 122 554,6 1,520 
ȼɨɥɯɨɜɫɤɚɹ 86 347,0 0,951 

ɇɢɠɧɟ-ɋɜɢɪɫɤɚɹ 99 434,0 1,189 
ȼɟɪɯɧɟ-ɋɜɢɪɫɤɚɹ 160 548,0 1,501 
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Ɍɚɤ ɤɚɤ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ ɤɚɠɞɨɣ  ɢɡ Ƚɗɋ ɨɱɟɧɶ ɦɚɥɵ, 
ɫɭɦɦɢɪɭɸɬɫɹ ɢɯ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɢ ɫɭɬɨɱɧɵɟ ɜɵɪɚɛɨɬɤɢ ɩɨ ɤɚɫɤɚɞɚɦ. 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ, ɞɚɧɧɵɟ ɨ ɤɚɫɤɚɞɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 

 
Ɍɚɛɥɢɰɚ 2.7 – Ⱦɚɧɧɵɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɫɭɬɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɨ 
ɤɚɫɤɚɞɚɦ 

ɇɚɡɜɚɧɢɟ 
ɤɚɫɤɚɞɚ 

ɋɨɫɬɚɜ ɤɚɫɤɚɞɚ ˖ܰ˔˕, ˏˎː. ˍʑ˕ 
Э˔˓.˔˖˕, ˏˎː. ˍʑ˕ ∙ ˚ 

Эˊˋˏ˃,  ˏˎː. ˍʑ˕ ∙ ˚ 

Эˎˈ˕ˑ, 
 ˏˎː. ˍʑ˕ ∙˚ 

ȼɭɨɬɤɢɧɫɤɢɣ 
Ʌɟɫɨɝɨɪɫɤɚɹ Ƚɗɋ 
ɋɜɟɬɨɝɨɪɫɤɚɹ Ƚɗɋ 

0,240  3, 200 0,640 2,560 

Ʌɚɞɨɠɫɤɢɣ 

ȼɨɥɯɨɜɫɤɚɹ Ƚɗɋ 
ɇɢɠɧɟ-ɋɜɢɪɫɤɚɹ Ƚɗɋ 

ȼɟɪɯɧɟ-ɋɜɢɪɫɤɭɸ 
Ƚɗɋ 

0,345  3, 641 0,728  2,913  

 
ɋɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 Э˔˖˕ = Эˆˑˇ͵͸ͷ = ͸ͶͲ͵͸ͷ = ͳ,͹ͷ͵ ˏˎː. ˍʑ˕ ∙ ˚. (2.8) 

 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 

ɩɟɪɢɨɞɚ, ɫ ɭɱɟɬɨɦ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ (ɪɢɫ. 
Ⱥ.1, Ⱥ.2). 

 
2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɱɢɬɚɬɶ  ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ [2, c.29] ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ ɩɨ ɮɨɪɦɭɥɟ:  
     ௧ܲ௠௔௫ = ܽ + ܾ ∙ ݐ°ሺ͵Ͳݏ݋ܥ − ͳͷ°ሻ, (2.9) 
                                                       
ɝɞɟ     ݐ − ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; ܽ, ܾ − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

  ܽ = ܲ́௠௔௫ + ܲˎ௠௔௫ʹ = ͹ͷͶ͹ + ͷͶ͵͸ʹ = ͸Ͷͻʹ . (2.10) 

  ܾ = ܲ́௠௔௫ − ܲˎ௠௔௫ʹ = ͹ͷͶ͹ − ͷͶ͵͸ʹ = ͳͲͷ͸. (2.11) 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8: 
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Ɍɚɛɥɢɰɚ 2.8 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 ௧ܲ௠௔௫ ,  ʛʑ˕ 

7512 7239 6767 6221 5747 5473 5471 5742 6213 6759 7233 7510 

 
ɉɨ ɚɧɚɥɨɝɢɢ ɫɱɢɬɚɸɬɫɹ  ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ 

ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ, ɧɨ ɫ ɭɱɟɬɨɦ ɞɪɭɝɢɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ: 

 ܽ = ܲ́˔˓ + ܲˎ˔˓ʹ = Ͷͻ͹Ͷ + ͸ͻͲͳʹ = ͷͻ͵ͺ. (2.12) 

 ܾ = ܲ́˔˓ − ܲˎ˔˓ʹ = Ͷͻ͹Ͷ − ͸ͻͲͳʹ = ͻ͸͵͵. (2.13) 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ ɝɪɚɮɢɤɚ  ɧɚɝɪɭɡɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9. 
 

Ɍɚɛɥɢɰɚ 2.9 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 ௧̝ܲ ˓, ʛʑ˕ 6868 6619 6188 5690 5258 5008 5006 5253 5683 6181 6614 6866 

 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɟɜɟɪɨ – Ɂɚɩɚɞɚ, Ʌɟɧɢɧɝɪɚɞɫɤɨɝɨ ɊȾɍ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 
Ɋɢɫɭɧɨɤ 2.3 − Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
 
2.5 ȼɨɞɧɨ  − ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨ −  ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ 
ɨɛɴɟɦɚ, ɚ ɬɚɤɠɟ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɫɪɚɛɨɬɤɢ − ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɩɨ ɢɡɜɟɫɬɧɵɦ ɪɚɫɱɟɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɢ ɫɭɬɨɱɧɵɦ ɝɪɚɮɢɤɚɦ ɧɚɝɪɭɡɨɤ. 
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2.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 
 

Ɉɛɴɟɦ ɩɨɥɟɡɧɨɝɨ ɛɵɬɨɜɨɝɨ ɫɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 Q˒ˑˎ = Q˄ы˕ − Q˗ − Qˋ˔˒ − Qˎˈˇ, (2.14) 

 
ɝɞɟ     Q˄ы˕ – ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɦɟɫɹɰɚ;  Q˗ – ɩɨɬɟɪɢ ɜɨɞɵ ɧɚ ɮɢɥɶɬɪɚɰɢɸ; Qˋ˔˒ – ɩɨɬɟɪɢ ɜɨɞɵ ɧɚ ɢɫɩɚɪɟɧɢɟ; Qˎˈˇ – ɩɨɬɟɪɢ ɜɨɞɵ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ.  

 
ɇɚɩɨɪ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɩɨ ȼɏɄ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܪ  = z˅˄ − zː˄ − ∆h, (2.15) 

 
ɝɞɟ     z˅˄ = zː˒˖ = ʹ͹ ˏ – ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; zː˄ – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜ     
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ Q˒ˑˎ ˋˎˋ ܳ˅˘ˍ ˅ ˊ˃˅ˋ˔ˋˏˑ˔˕ˋ ˑ˕ ˓ˈˉˋˏ˃ ; ∆h = Ͳ,ʹ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 
Ɇɨɳɧɨɫɬɶ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  N˄ы˕ = kN ∙ Q˒ˑˎ ∙ H˄ы˕, (2.16) 

 
ɝɞɟ     kN = ͺ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

  N˅˘ˍ = kN ∙ Q˅˘ˍ ∙ H˅˘ˍ, (2.17) 
 
ɝɞɟ    Q˅˘ˍ – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ; ܪ˅˘ˍ − ɧɚɩɨɪ ɩɪɢ zː˄ሺQ˅˘ˍ). 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.10−2.11. 
 
Ɍɚɛɥɢɰɚ 2.10 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ  

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ܳଽ଴%,˄ы˕, ˏଷ/ܿ 105 94 91 314 362 547 441 238 215 196 152 125 ܳ˒ˑ˕ˈ˓ˋ, ˏଷ/ܿ 3 3 2 1 0 4 12 3 3 2 6 5 ܳ˒ˑˎ, ˏଷ/ܿ 102 91 89 313 362 543 429 235 212 194 146 120 ܳʜʐ, ˏଷ/ܿ 103 92 90 314 363 544 430 236 213 195 147 121 ܼʑʐ = ܼː˒˖, ˏ 27 27 27 27 27 27 27 27 27 27 27 27 ܼʜʐሺܳ˒ˑˎሻ, ˏ 3 3 3 4 4 4 4 3 3 3 3 3 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.10 
Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ʜ, ˏ 24 24 24 23 23 22 23 24 24 24 24 24 ˄ܰы˕, ʛʑ˕ 22 19 19 63 73 106 85 48 44 40 30 25 
 

Ɍɚɛɥɢɰɚ 2.11 − Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ȼɏɄ 
Ɋɟɠɢɦ ɪɚɛɨɬɵ  ɩɨ ȼɏɄ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ܳʑʤʙ, ˏଷ/ܿ 200 200 200 200 200 200 200 200 200 200 200 200 ܼʑʐ = ܼː˒˖, ˏ 27 27 27 27 27 27 27 27 27 27 27 27 ܼʜʐሺܳʑʤʙሻ, ,ܪ 3 3 3 3 3 3 3 3 3 3 3 3 ˏ ˏ 23 23 23 24 24 24 24 23 23 23 23 23 ʑܰʤʙ, ʛʑ˕ 41 41 41 41 41 41 41 41 41 41 41 41 ˄ܰы˕ − ʑܰʤʙ, ʛʑ˕ 
-19 -22 -22 22 31 65 44 7 3 -1 -11 -16 

˔ܰ˖˜, ʛʑ˕ 784 756 706 650 600 572 571 600 649 706 755 784 

 
ɇɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ, ɪɚɫɫɱɢɬɚɧɵ ɩɨ 

ɮɨɪɦɭɥɚɦ  2.18 – 2.22. 
  ˔ܰ˖˜ = ௖ܲˋ˔ − ௖ܲˋ˔ ∙ ͳͲͲͲ͵͸ͷ ∙ ʹͶ . (2.18) 

  ˔ܰ˖˜′ = ௖ܲˋ˔ − ˔ܰ˖˜. (2.19) 
  ˄ܰы˕′ = ˔ܰ˖˜′ − ˄ܰы˕. (2.20) 
  ʑܰʤʙ′ = ˔ܰ˖˜′ − ʑܰʤʙ. (2.21) 

  ʡܰЭʠ = ̝ܲ ˋ˔ − ˔ܰ˖˜ − ˄ܰы˕ − ʑܰʤʙ − ሺ ˄ܰы˕ − ʑܰʤʙሻ. (2.22) 
 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɢ ɪɚɫɱɟɬɟ ɫɜɨɞɢɦ ɜ ɨɛɳɭɸ ɬɚɛɥɢɰɭ 2.12: 
 
Ɍɚɛɥɢɰɚ 2.12 – ɪɚɫɱɟɬɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (90%) 

 
I II III IV V VI VII VIII IX X XI XII ௖ܲˋ˔˕, ʛʑ˕ 

6868 6619 6188 5690 5258 5008 5006 5253 5683 6181 6614 6866 

˔ܰ˖˜′ , ʛʑ˕ 
6084 5863 5482 5041 4658 4436 4434 4653 5035 5475 5859 6082 

˄ܰы˕′ , ʛʑ˕ 
6062 5844 5463 4977 4585 4330 4349 4605 4991 5435 5829 6057 

ʑܰʤʙ′ , ʛʑ˕ 
6043 5822 5441 4999 4617 4395 4393 4613 4994 5434 5818 6041 

ʡܰЭʠ, ʛʑ˕ 
6041 5825 5444 4914 4513 4224 4264 4557 4947 5395 5790 6019 
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ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.15 ɩɪɟɞɫɬɚɜɥɟɧ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɧɚ ɪɢɫɭɧɤɟ 2.4: 

 
Ɋɢɫɭɧɨɤ 2.4 – ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) 

 
2.5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ  ɝɨɞɭ 
 
Ɋɟɠɢɦ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ (ɜɨɞɨɬɨɤɭ) ɢ ɫɚɧɢɬɚɪɧɨɦɭ 

ɩɨɩɭɫɤɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɩɪɟɞɵɞɭɳɢɦ ɩɭɧɤɬɨɦ 2.5.1, ɢ ɩɨɬɟɪɢ ɜ 
ɪ. ɇɚɪɜɚ ɡɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.13-2.14. 

 
Ɍɚɛɥɢɰɚ 2.13 − ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ ɢ 
ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ  

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ܳ˒ˑˎ, ˏଷ/ܿ 88 102 116 394 450 713 936 357 270 248 222 204 ܼʜʐሺܳ˒ˑˎሻ, ˏ 3 3 3 4 4 5 5 4 3 3 3 3 ܼʑʐ = ܼː˒˖ 27 27 27 27 27 27 27 27 27 27 27 27 ʜ, ˏ 24 24 24 23 23 22 21 23 23 23 23 23 ܰ, ʛʑ˕ 18 21 24 78 88 136 175 71 55 50 45 41 Э, ʛʑ˕ ∙ ˚ 441 509 576 1870 2118 3252 4198 1704 1312 1209 1073 990 

 

 
Ɍɚɛɥɢɰɚ 2.14 − ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ 
ɩɨɩɭɫɤɭ  

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ ܳ˔˃ː, , ˏଷ/ܿ 50 50 50 50 50 50 50 50 50 50 50 50 ܼʜʐሺܳ˔˃ːሻ, 2 2 2 2 2 2 2 2 2 2 2 2 ܼʑʐ = ܼː˒˖ 27 27 27 27 27 27 27 27 27 27 27 27 ʜ, ˏ 24 24 24 25 25 25 25 25 25 25 24 24 ܰ, ʛʑ˕ 11 11 11 11 11 11 11 11 11 11 11 11 Э, ʛʑ˕ ∙ ˚ 254 254 254 256 256 256 256 256 256 256 254 254 
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ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɨɬɦɟɬɤɢ ʜʞʢ = ʹ͹ ˏ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɨɛɴɟɦ ɪɚɜɟɧ ʜܸʞʢ = Ͳ,͵͸ͷ ˍˏଷ. ܷ Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɭɬɨɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɹɧɜɚɪɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5, 
ɩɨɥɧɵɣ ɝɪɚɮɢɤ ɞɥɹ ɜɫɟɯ ɦɟɫɹɰɟɜ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ) ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ (Ɍɚɛɥɢɰɚ Ⱥ.1−Ⱥ.12). 

 

 
Ɋɢɫɭɧɨɤ 2.5 − ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  ɹɧɜɚɪɹ 

 

 
Ɋɢɫɭɧɨɤ 2.6 − Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ−ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɛɨɬɤɢ ɩɨɥɭɱɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɪɚɛɨɱɚɹ 

ɦɨɳɧɨɫɬɶ: ˓ܰ˃˄ = ͳ͵Ͳ ʛʑ˕, ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ (ɍɆɈ): ∆ʢʛʝ = ʹ͸,ͺ͵ ˏ. 
 
2.5.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ  

 

ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɞɥɹ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɫɭɬɨɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ 
ɪɚɫɱɟɬɚɦɢ ɡɚ ɫɭɬɤɢ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢɦɟɪɧɨ 
ɪɚɜɧɵɦ 2 % ɨɬ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɮɨɪɦɭɥɟ (2.23): 
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N˓ˈˊ = Ͳ,Ͳʹ ∙ N˓˃˄˒˓ˑˈˍ˕ ʒЭʠ = Ͳ,Ͳʹ ∙ ͳ͵Ͳ = ʹ,͸ ʛʑ˕. (2.23) 

 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɇɚɪɜɫɤɨɣ Ƚɗɋ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ (2.24): 
 N˖˔˕ = N˓˃˄ʒЭʠ + N˓ˈˊ = ͳ͵Ͳ + ʹ,͸ = ͳ͵ʹ,͸ ʛʑ˕. (2.24) 
 
2.5.4 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  ɪɚɜɟɧ 2% ௧ܲ௠௔௫. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ 
ɫɭɦɦɵ:  

 ˖ܰ˔˕ = ˓ܰ˃˄. + ˃ܰ˅˓.˓ + ːܰ.˓. (2.25) 
 

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ ɫɭɳ. Ƚɗɋ ɢ Ɍɗɋ  ɪɚɜɧɵɣ 8% ௖ܲ௠௔௫. 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ 
ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ˖ܰ˔˕˒˓.ʒЭʠͺ ∙ ͳͶ ∙ ʹ = ͳ͵͵ͳ͸ = ͺ,ͷ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.26) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ˖ܰ˔˕˔˖˜.ʒЭʠͺ ∙ ʹ = ͸Ͳͺͳ͸ = ͵ͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.27) 

 

ɝɞɟ     ˖ܰ˔˕˒˓.ʒЭʠ– ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 
 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ: 
ܨ˓  ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠʹ ∙ ͳ ˏˈ˔я˙ = ͸ͷʹͶʹ = ͵ʹ͸ʹ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.28) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ (ɬɚɛɥɢɰɚ  Ⱥ.16), ɩɨ 

ɧɢɦ ɫɬɪɨɢɬɶɫɹ ɝɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.7 
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Ɋɢɫɭɧɨɤ 2.7 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɩɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ 

 
2.5.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 

 
ȼɵɪɚɛɨɬɤɚ ɡɚ ɫɭɬɤɢ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Э˔˖˕ = ∑ Э˚˃˔ଶସ

ଵ . (2.29) 

 
ȼɵɪɚɛɨɬɤɚ ɡɚ ɦɟɫɹɰ:  
 Эˏˈ˔ = Э˔˖˕ ∙ ͵Ͳ. (2.30) 
 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɢ ɪɚɫɱɟɬɟ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ  Ⱥ (ɬɚɛɥɢɰɚ 

Ⱥ.17). 
ɉɨ ɢɬɨɝɚɦ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɢɬ Э̅ˏː.ˎˈ˕ =ͻͺͳ,͹ʹ  ɦɥɧ.ɤȼɬ ∙ ɱ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

Ɉɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 
ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɨɜ. 

ʒЭʠሺܳʒЭʠሻܪ  = ܼʑʐ(ܸ̝ ˓˃˄) − ܼʜʐሺܳʜʐሻ − ∆ℎ, (3.1) 
 
ɝɞɟ    ܼʑʐ(ܸ̝ ˓˃˄) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɯɨɞɚ. 

 
Ɉɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ: 
1)Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 ˖ܰ˔˕˓ = ݇𝑁 ∙ ܳʒЭʠ ∙ ʜʒЭʠ. (3.2) 

 
2)Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

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

 
ɝɞɟ     ܳʒЭʠ௠௔௫– ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; ܪ˓ – ɪɚɫɱɟɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ.  
3) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ܳ௠𝑖௡ = ܳ˔˃ː = ͷͲ ˏଷ/ܿ.  
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1,ɚ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɧɚ ɪɢɫ.3.1. 
 
Ɍɚɛɥɢɰɚ 3.1  – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɇȻ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ܳʜʐ, ˏଷ/ܿ ܼʜʐ,ˏ ∆ʜʞʢ, ˏ ʜʟ,ˏ ∆ʢʛʝ, ˏ ʜʒЭʠ, ˏ ܳʒЭʠ, ˏଷ/ܿ ʜʒЭʠ, ˏ ܳʒЭʠ, ˏଷ/ܿ 
0 1,7 25,00 24,79 24,63 23,00 662,7 22 702,3 

200 3,05 23,65 23,44 23,28 22,85 667,0 21,9 700,7 
400 3,85 22,85 22,64 22,48 22,70 671,4 21,8 699,1 
600 4,48 22,22 22,01 21,85 22,55 675,9 21,7 697,5 
800 4,95 21,75 21,54 21,38 22,40 680,4 21,6 695,9 
1000 5,2 21,50 21,29 21,13 22,25 685,0 21,5 694,3 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 ܳʜʐ, ˏଷ/ܿ ܼʜʐ,ˏ ∆ʜʞʢ, ˏ ʜʟ,ˏ ∆ʢʛʝ, ˏ ʜʒЭʠ, ˏ ܳʒЭʠ, ˏଷ/ܿ ʜʒЭʠ, ˏ 
ܳʒЭʠ, ˏଷ/ܿ 

1200 5,42 21,28 21,07 20,91 22,10 689,7 21,4 692,7 
1400 5,65 21,05 20,84 20,68 21,95 694,4 21,3 691,1 
1600 5,85 20,85 20,64 20,48 21,80 699,1 21,2 689,5 
1800 6,02 20,68 20,47 20,31 21,65 704,0 21,1 687,8 
2000 6,28 20,42 20,21 20,05 21,50 708,9 21 686,2 

 

 

Ɋɢɫɭɧɨɤ 3.1 − Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
ɂɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ: 
1)Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ʹͶ,͸͹ ˏ. 
2)Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ܪ˓˃˔˚ = ʹͳ,ͺͲ ˏ. 
3)Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ʹͳ,͸Ͳ ˏ. 
 
3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
 
ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɧɚɩɨɪɨɜ ɜ ɩ.3.1, ɚ ɢɦɟɧɧɨ ܪ௠௔௫ = ʹͶ,͸͹ ˏ, ɤ 

ɭɫɬɚɧɨɜɤɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɟɚɤɬɢɜɧɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ, ɩɨɜɨɪɨɬɧɨ  − ɥɨɩɚɫɬɧɨɝɨ 
ɬɢɩɚ (ɉɅ): ɉɅ − 30ɚ ɢ ɉɅ − 30ɛ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
3.2.  

 
Ɍɚɛɥɢɰɚ 3.2 – ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ30ɚ ɉɅ30ɛ ʜ˒˓ˈˇ, ˏ 30 30 ʜ௠𝑖௡/ܪ௠௔௫ 0,5 0,5 ݊ூ௢௣௧′ , ˏˋː−ଵ 126 129 ܳூ௢௣௧′ , ˏଷ/˔ 1,76 1,80 
ˏ ௢௣௧ 0,8863 0,8888 ܦ′ͳ, ˏ 0,46 0,46 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.2 
ɉɚɪɚɦɟɬɪ ɉɅ30ɚ ɉɅ30ɛ ܪˏˑˇ, ,ˇˑˏݐ 8 4 ˏ °ʠ 5 21 ݐː˃˕, °ʠ 8 8 ߥˏˑˇ, ˏଶ/˔ 1,51 0,988 

νɧɚɬ, ɦ2/ɫ 1,384 1,384 
 
Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧ (ȽɌ) ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ  ɞɢɚɦɟɬɪɚ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ȽɌ ɉɅ30ɚ ɢ ɉɅ30ɛ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3 [2, c.61]. 
 

Ɍɚɛɥɢɰɚ 3.3 – ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ  
Ɍɢɩ ɬɭɪɛɢɧɵ ɉɅ30(ɚ) ɉɅ30(ɛ) ܦଵ, ˏ 2,8 4 6 4,5 5 𝜂˕, ˑ. ˈ. 0,927 0,931 0,934 0,922 0,923 ௔ܰˆ˓ ∗, ˍʑ˕ 12391 25380 57324 32549 40230 ܼ௔ˆ˓ ∗, ˛˕ 10,7 5,2 2,3 4,1 3,3 ܼ௔ˆ˓, ˛˕ 12 6 3 4 4 ௔ܰˆ˓, ˍʑ˕ 11050 22100 44200 32549 33150 ∆ 1,046 1,050 1,054 1,037 1,038 ݊௖ˋː˘ ∗ 215 151 101 136 123 ݊௖ˋː˘ 214,3 150 100 136,4 125 ݌ `ܫܳ ௠௔௫ሻ 118,0 118,0 118,0 121 123,0ܪሻ 125,6 125,0 125,0 129 131,0 ݊′ሺ˓ܪ௠𝑖௡ሻ 126,2 126,0 126,0 130 132,0 ݊′ሺܪሺ′݊ 24 22 30 20 14 ݌ 24 22 30 20 14 ∗ ∙  ሺ𝜂ːሻு˓ `ܫܳ 1,369 1,660 1,268 1,426 1,455  ∙  ሺ𝜂ːሻு𝑚𝑎ೣ  ௠𝑖௡ 0,671 0,656 0,291 0,522 0,422ܪ ˋ˓˒′ܳ ௠௔௫ 0,628 0,614 0,272 0,488 0,395ܪ ˋ˓˒′ܳ 1,137 1,379 1,053 1,185 1,209 
 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (Ƚɍɏ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɨɧɵ 

ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɫ ɬɚɛɥɢɰɵ 3.2 ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫ.Ȼ1. 
ɉɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
1) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ ɧɚɛɥɸɞɚɟɬɫɹ  ɭ ɬɭɪɛɢɧɵ ɉɅ30ɚ ɫ ܦଵ = ͸ ˏ. 
2) Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɧɚɛɥɸɞɚɟɬɫɹ ɭ ɬɭɪɛɢɧɵ ɉɅ30ɛ ɫ ܦଵ = ͷ ˏ. 
3) ɇɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɭ ɬɭɪɛɢɧ ɉɅ30ɛ ɫ ܦଵ = ͷ ˏ,  ܦଵ = Ͷ,ͷ ˏ, ɉɅ30ɚ ɫ ܦଵ = ͸ ˏ, ɧɨ, ɬɚɤ ɤɚɤ ɬɪɢ ɚɝɪɟɝɚɬɚ ɫɬɚɜɢɬɶ 

ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢ ɧɟ ɪɚɰɢɨɧɚɥɶɧɨ, ɬɨ ɩɨɞɯɨɞɢɬ ɉɅ30ɛ ɫ ܦଵ = ͷ ˏ. 
4) ɍɫɥɨɜɢɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ: Ɋɚɛɨɱɢɟ ɤɨɥɟɫɚ ɧɚ ɫɬɚɧɰɢɸ ɛɭɞɭɬ 

ɞɨɫɬɚɜɥɹɬɶɫɹ ɫ Ʌɟɧɢɧɝɪɚɞɫɤɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɡɚɜɨɞɚ (ɅɆɁ) ɜɨɞɧɵɦ 
ɬɪɚɧɫɩɨɪɬɨɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɚ ɩɪɢɧɹɬɚ ȽɌ ɉɅ30ɛ – ȼ – 500, ɬɚɤ ɤɚɤ ɧɚɢɛɨɥɟɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɥɚɞɚɟɬ ɥɭɱɲɢɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɱɟɬɵɪɟɯ ɬɭɪɛɢɧ ɉɅ30-ȼ-500,ɜɦɟɫɬɨ ɬɪɟɯ 
ɭɜɟɥɢɱɚɬɫɹ ɡɚɬɪɚɬɵ, ɧɨ ɬɚɤ ɛɭɞɟɬ ɧɚɞɟɠɧɟɟ ɢ ɩɪɢ ɦɟɧɶɲɟɦ ɞɢɚɦɟɬɪɟ ɛɭɞɟɬ 
ɛɨɥɶɲɟ ɛɵɫɬɪɨɯɨɞɧɨɫɬɶ ɬɭɪɛɢɧɵ, ɷɬɨ ɛɥɚɝɨɩɪɢɹɬɧɨ ɩɪɢ ɪɟɦɨɧɬɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɍɚɤ ɤɚɤ ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɜɵɛɪɚɬɶ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ, ɧɨ ɩɨɫɦɨɬɪɟɜ ɜ ɫɩɪɚɜɨɱɧɵɯ ɩɨɫɨɛɢɹɯ, ɡɚɦɟɬɢɦ, ɱɬɨ ɧɢ ɤ ɨɞɧɨɣ  
ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɧɟɜɨɡɦɨɠɧɨ ɩɨɞɨɛɪɚɬɶ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ 
ɤɪɨɦɟ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɛ ɫ ܦଵ = ͷ,Ͳ ˏ, ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚɬɨɜ ܼ௔ = Ͷ .ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɥɟɟ ɩɪɨɞɨɥɠɚɟɦ ɪɚɫɱɟɬ ɬɨɥɶɤɨ ɞɥɹ ɷɬɨɝɨ ɞɢɚɦɟɬɪɚ. 

 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ , ɧɟɨɛɯɨɞɢɦɨ 
ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɟɟ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ 
ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦, (3.4)ܪ
 

ɝɞɟ     Zː˄ሺQː˄ሻ − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ   = ܤ − ܼː˄ሺܳː˄ሻͻͲͲ − 𝜎 ∙ ܪ − ௦ܪ∆ + ∆ܼ˘.˒ˎ, (3.5) 

 
ɝɞɟ     ʑ − ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ (10,0 ɦ ɜɨɞ.ɫɬ); ∆ܪ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

 −  ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  ʜ, ˏ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

ܼ˘.˒ˎ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ [2, c.82], ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ 
ܼ˘. ˒ˎ. = Ͳ. 

Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɛ−500−ȼ, ɩɨ ɮɨɪɦɭɥɟ (3.5): 
ɉɪɢ ʜ௠௔௫  ɢ ːܰˑˏ: 
௦ܪ  = ͳͲ,͵͵ − Ͷ,ͷ͹ͻͲͲ − Ͳ,͵͵ͷ ∙ ʹͶ,͸͹ − ͳ,ͷ = Ͳ,ͷ͸.  
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ɉɪɢ ʜ˓ ɢ ːܰˑˏ: 
௦ܪ  = ͳͲ,͵͵ − Ͷ,͹ͷͻͲͲ − Ͳ,Ͷͺͷ ∙ ʹͳ,ͺ − ͳ,ͷ = −ͳ,͹ͷ ˏ.  

 
ɉɪɢ ʜ௠𝑖௡  ɢ ˎܰ.ˑˆ˓: 
௦ܪ             = ͳͲ,͵͵ − Ͷ,͹ͶͻͲͲ − Ͳ,ͶͺͲ ∙ ʹͳ,͸ − ͳ,ͷ = −ͳ,ͷͶ ˏ.  

 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ. 
Ɉɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ 

ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.4: 
  Zʟʙଵ = Ͷ,ͷ͹ + Ͳ,ͷ͸ = ͷ,ͳ͵ ˏ.  
  Zʟʙଶ = Ͷ,͹ͷ − ͳ,͹ͷ = ͵,ͲͲ ˏ.  
  Zʟʙଷ = Ͷ,͹Ͷ − ͳ,ͷͶ = ͵,ʹͲ ˏ.  
 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Zʟʙଶ = ͵,ͲͲ ˏ. 
  
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
  ܵːˑˏ = ௔ܰܿݏ݋𝜑 = ͵͵,ͳͷͲ,ͺ = Ͷͳ ʛʑʏ, (3.6) 

 
ɝɞɟ cosφ = Ͳ,ͺͳ − Ͳ,ͻ; 
          ݊௖ = ͳʹͷ ˑ˄/ˏˋː. 
 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɪɚɫɱɟɬɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌  = ʹ ∙ ݂ ∙ ͸Ͳ݊௖ = ʹ ∙ ͷͲ ∙ ͸ͲͳͷͲ = ͶͲ, (3.7) 

 
ɝɞɟ ݊௖ − ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ; 

 ݂ = ͷͲ ʒ˙. 
ɉɪɢ ܦଵ > ͷ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɡɨɧɬɢɱɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɚ. 
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ɉɪɢɧɢɦɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪ ɛɥɢɡɤɢɣ ɤ ɪɚɫɱɟɬɧɨɦɭ ʠʑ − ͸ͻͷ/ͳͷͷ − ͶͲ  ɩɨ 
ɫɩɪɚɜɨɱɧɢɤɭ [5] ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 
3.4: 
 
Ɍɚɛɥɢɰɚ 3.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ ɋȼ−695/155-40 ʡˋ˒ 

ܵːˑˏ,  ʛʑʏ 
 𝜑ݏ݋ܿ

ܷːˑˏ,  ˍʑ 

ːܫ ˑˏ,  ˍʏ 
𝜂, % 

݊ːˑˏ,  ˑ˄/ˏˋː 
ௗݔ ′ௗݔ "ௗݔ  ʠʑ − ͸ͻͷ/ͳͷͷ − ͶͲ  44 0,80 10,5 2,42 97,2 150 0,21 0,28 1,00 

 

3.5 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ. 

Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ ቆͷ,ͳ ∙ ቇ଴,ଷଷ[˒𝜏ˇˑ]˓ˍܯ = (ͷ,ͳ ∙ ʹ,ͳͷ͵͵ͷ )଴,ଷଷ = Ͳ,͸ͺʹ ˏ, (3.8) 

 ˆˇˈ    [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃; 
˓ˍܯ  − ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ, 

ɜɵɱɢɫɥɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 3.18. 
˓ˍܯ  = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͵͵ͳͷͲͳͷͲ = ʹ,ͳͷ͵ ʛʞ˃   (3.9) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ Dɜ ɦɟɧɟɟ 1000 ɦɦ), ɬɨɝɞɚ ܦ˅ = ͹ͲͲ ˏˏ. 
 
3.6 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

3.6.1 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ 
ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ (Ɇɇɍ) ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ ɩɨ ɧɨɦɨɝɪɚɦɦɟ  ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ Ʉɢɫɟɥɟɜɚ [6, 
ɫ.144], ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 30 ɦ ɢ ܦଵ =  ͷ ˏ. 

ȼɵɛɪɚɧɧɚɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ : ʛʜʢ 
଺,ଷଵ − ͶͲ − ͺ − ʹ (8 − ɨɛɴɟɦ 

ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ, 1 − ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ, 40 − ɫɨɫɭɞ, 
ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2, 8 − ɫɥɢɜɧɨɣ ɛɚɤ, ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶɸ 8 ɦ3, 
2 − ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
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ɉɨ ɫɩɪɚɜɨɱɧɢɤɭ  ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ Ʉɢɫɟɥɟɜɚ   [6, ɫ.103] 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ, ɬɨ ɗȽɊ  (ɞɥɹ ȽȺ ɫ 
ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ - 100ɦɦ.  

ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: Эʒʟ − ͳͲͲ − ͵ (ɗȽɊ − ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ, 100− ɞɢɚɦɟɬɪ 
ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ, 3 − ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 3−ɝɨ ɢɫɩɨɥɧɟɧɢɹ). 

 
3.6.2 ȼɵɛɨɪ ɤɪɚɧɨɜ 

 
ȼɵɛɟɪɟɦ ɬɢɩɵ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɤɪɚɧɨɜ, ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ 

ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: 
1) Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ ɦɚɫɫɵ ɪɨɬɨɪɚ. 
2) ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ȽȺ ɧɚ ɫɬɚɧɰɢɢ ɛɨɥɟɟ ɩɹɬɢ, ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ. 
3) Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ 
ɂɫɯɨɞɹ ɢɡ ɦɚɫɫɵ ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɭɧɤɬɟ 4 ɢ 

ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ܼ௔ˆ˓ = Ͷ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɜ ɞɚɧɧɨɦ 
ɪɟɝɢɨɧɟ ɜɵɛɢɪɚɟɦ 2ɲɬ ɦɨɫɬɨɜɵɯ ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 150 ɢ 30 ɬɨɧɧ. 
Ʉɨɡɥɨɜɵɟ ɤɪɚɧɵ 3ɲɬ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 5, 15 ɢ 35 ɬɨɧɧ. 
 

3.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ 
 
Ɏɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɚɧɚɥɚ ɡɚɜɢɫɢɬ ɨɬ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ 

ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢ ɫɤɚɥɶɧɵɯ ɧɟɧɚɪɭɲɟɧɧɵɯ 
ɩɨɪɨɞɚɯ, ɜɨɡɦɨɠɧɵ  ɨɬɤɨɫɵ ɫ ɛɨɥɶɲɨɣ ɤɪɭɬɢɡɧɨɣ, ɚ ɢɦɟɧɧɨ ɜɟɪɬɢɤɚɥɶɧɵɟ [7]. 
ɋɟɱɟɧɢɟ ɤɚɧɚɥɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.2.  Ɋɚɫɩɨɥɨɠɟɧɢɟ ɤɚɧɚɥɚ ɜ ɜɵɟɦɤɟ, 
ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɭɱɲɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɬɤɨɫɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɥɨɬɧɵɯ 
ɫɥɟɠɚɜɲɢɯɫɹ ɝɪɭɧɬɚɯ,  ɢ ɭɩɪɨɫɬɢɬ ɬɟɯɧɨɥɨɝɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 Ⱦɥɢɧɚ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ 1859 ɦɟɬɪɨɜ, ɜɵɛɪɚɧɚ ɢɫɯɨɞɹ ɢɡ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɛɨɥɶɲɟɝɨ ɩɟɪɟɩɚɞɚ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ. ɋɪɟɞɧɹɹ ɲɢɪɢɧɚ ɤɚɧɚɥɚ ɩɪɢɧɹɬɚ 40 ɦɟɬɪɨɜ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.2 – ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ  ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ, ɫ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɨɬɤɨɫɚɦɢ, ɩɨ ɫɯɟɦɟ V 
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3.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɡɞɚɧɢɹ Ƚɗɋ 
 

Ƚɚɛɚɪɢɬɵ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɚɝɪɟɝɚɬɨɜ, ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢɦɢ, ɪɚɡɦɟɪɨɜ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ ɞɨ 
ɮɥɚɧɰɚ,  ɚ ɬɚɤ ɠɟ ɭɫɬɪɨɣɫɬɜɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɪɨɬɨɪɚ [8]. 

Ⱦɥɢɧɚ ɛɥɨɤɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɢɧɢɦɚɟɬɫɹ 20,5 ɦɟɬɪɨɜ, ɫ ɭɱɟɬɨɦ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɥɢɱɢɹ ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ 
ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ, ɩɨ ɮɨɪɦɭɥɟ (3.22). ɒɢɪɢɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 15,5 ɦɟɬɪɨɜ. 

Ɇɨɧɬɚɠɧɚɹ ɩɥɨɳɚɞɤɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɬɚɤɢɟ ɪɚɡɦɟɪɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɛɭɞɟɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ  ɫɜɨɛɨɞɧɚɹ ɪɚɫɤɥɚɞɤɚ ɢ ɪɟɦɨɧɬ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ.  ɒɢɪɢɧɚ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ  17,5 ɦɟɬɪɨɜ, ɫ ɭɱɟɬɨɦ ɪɚɫɫɬɨɹɧɢɹ 
ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɪɟɦɨɧɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɦɟɧɟɟ 1,5 ɦɟɬɪɨɜ. Ⱦɥɢɧɚ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ, ɪɚɜɧɚ ɞɥɢɧɟ ɛɥɨɤɚ 20,5 ɦɟɬɪɨɜ. 

 
Ⱦɥɹ Ƚɗɋ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɬɢɩɚ, ɞɥɢɧɚ ɛɥɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ (3.19): 
ˎ˄ܮ  =  ݊˃ˆ˓ ∙ ଵܦ = Ͷ ∙ ͷ = ʹͲ ˏ, (3.10) 

 
ɝɞɟ    ݊˃ˆ˓ − ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ; 
ଵܦ          − ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

 
Ⱦɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ˊˏܮ  = ˎ˄ܮ ∙  ݊˃ˆ˓ + ˊˏܮ = ʹͲ ∙ ͷ + ʹͲ = ͳʹͲ ˏ. (3.11) 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ  ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ ɢ ɫɯɟɦɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ:  
1) ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ. 
2)Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ, ɟё ɜɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨ ɩɪɢɫɩɨɫɚɛɥɢɜɚɬɶɫɹ ɤ 

ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
3) ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ. 
4) Ɋɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
5) ɗɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (Ɋɍ). 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 

ȼɫɟ ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ Ɋɍ. ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ, ɤɪɨɦɟ 
ɟɞɢɧɢɱɧɵɯ ɛɥɨɤɨɜ ɧɚ ɫɬɚɧɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɭɤɪɭɩɧёɧɧɵɟ ɛɥɨɤɢ, 
ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ, ɤɨɝɞɚ ɨɛɳɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɤɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɣ 
ɜɟɥɢɱɢɧɵ ɫɧɢɠɟɧɢɹ ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟP˓ ˈˊ (ɚɜɚɪɢɣɧɵɣ 
ɪɟɡɟɪɜ). 

Ɉɛɳɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɤɚ: 
  P˄ ˎ = ʹ ∙ Pʒ = ʹ ∙ ͵ͷ = ͹Ͳ ʛʑ˕, (4.1) 
 

ɝɞɟ     P̂  – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ (ɩ.3.4, ɬɚɛɥɢɰɚ 3.3). 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɜɟɥɢɱɢɧɚ ɫɧɢɠɟɧɢɹ ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

(ɗɋ): 
  P˓ ˈˊ = S˓ˈˊ ∙ cos φːˑˏ = ͸ͷͲ ∙ Ͳ,ͺ = ͷʹͲ ʛʑ˕, (4.2) 
 

ɝɞɟ     S˓ˈˊ – ɩɨɥɧɚɹ ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ; cos φːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ 
(ɩ.3.4, ɬɚɛɥɢɰɚ 3.3). 

Ɍɚɤ ɤɚɤ P˄ ˎ < P˓ ˈˊ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɞɚɧɧɨɣ Ƚɗɋ ɩɪɢɦɟɧɟɧɢɟ 
ɭɤɪɭɩɧёɧɧɵɯ ɛɥɨɤɨɜ ɜ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. 

ȼɚɪɢɚɧɬɵ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɇɚɪɜɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
4.1, 4.2. 
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Ɋɢɫɭɧɨɤ 4.1 − ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɪɨɫɬɵɦɢ 
ɛɥɨɤɚɦɢ 

 

 
Ɋɢɫɭɧɨɤ 4.2 − ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɨɞɢɧɨɱɧɵɦ ɢ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ  
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4.2 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  
 
4.2.1 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, (ɧɚɝɪɭɡɤɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ). 

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 S˓˃˔˚ = ʟʒ − ʟ˔.ː.cosφʒ = ͵ͻ,Ͳͷ ʛʑ ∙ ʏ , (4.3) 

 
ɝɞɟ     P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, [9, c.254] Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ [10]: «ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ»  ɜɵɛɪɚɧ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ɌȾ−40000/110. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ−40000/110 

Ɍɢɩ 
ɩɨɜɵɲɚɸɳɟɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ܵːˑˏ, 
ɤȼ∙Ⱥ 

ܷ, ˍʑ ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ ˍܷ, % 
I˘˘, % 

 
ɉɨɥɧɚɹ 

ɦɚɫɫɚ, ɤɝ 
 

ܷʑʜ,ɤȼ ܷʜʜ, ˍʑ 𝛥 ௫ܲ , ˍʑ˕ 𝛥̱ܲ , ˍʑ˕
ɌȾ-40000/110 40000 121 10,5 Yɧ/D-11 23 160 10,5 0,3 65000 

 
4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɨɩɪɟɞɟɥɢɬɫɹ 
ɤɚɤ: 

 S˓˃˔˚ = ʹ ∙ ሺʟʒ − ʟ˔.ː.ሻcosφʒ = ͹ͺ,ͳͲ ʛʑ ∙ ʏ. (4.4) 

 
ɉɨ ɤɚɬɚɥɨɝɭ« ȽɄ  ɇɨɜɵɟ Ɍɟɯɧɨɥɨɝɢɢ, ɗɥɟɤɬɪɨɡɚɜɨɞ», ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

ɌȾɐ−80000/110 [11]. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 − Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ−80000/110 

Ɍɢɩ 
ɩɨɜɵɲɚɸɳɟɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ܵːˑˏ, 
ɤȼ∙Ⱥ 

ܷ, ˍʑ ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ ˍܷ, % 
I˘˘, %  

ɉɨɥɧɚɹ 
ɦɚɫɫɚ, ɤɝ 

 
ܷʑʜ,ɤȼ ܷʜʜ, ˍʑ 𝛥 ௫ܲ , ˍʑ˕ 𝛥̱ܲ , ˍʑ˕

ɌȾɐ−80000/110 80000 121 10,5 Yɧ/D-11 85 310 10,5 0,6 99510 
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4.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɨɞɢɧ 
Ɍɋɇ ɞɨɥɠɟɧ ɩɨɤɪɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɣ ɫɬɚɧɰɢɢ. 

Ɍɚɤ ɤɚɤ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɭ ɇɚɪɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 132,6Ɇȼɬ ɢ 
ɹɜɥɹɟɬɫɹ ɫɬɚɧɰɢɟɣ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ, ɬɨ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ (ɋɇ) ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 1,0-2,0% 
ɨɬ Pʢ˔˕.ʒЭʠ : 
 ܵ˔ː = ݊ˆ ∙ Ͳ,Ͳͳ ∙ ܵˆ = Ͷ ∙ Ͳ,Ͳͳ ∙ ͶͶ = ͳ,͹͸ ʛʑʏ = ͳ͹͸Ͳ ˍʑʏ, (4.5) 
 

ɝɞɟ ܵˆ −ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɨ ɤɚɬɚɥɨɝɭ «ɑɟɛɨɤɫɚɪɫɤɢɣ ɷɥɟɤɬɪɨɡɚɜɨɞ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ», ɝ. 

ɑɟɛɨɤɫɚɪɵ»   ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2500/10 [12]. ɇɚ ɫɬɚɧɰɢɢ ɛɭɞɟɬ 
ɭɫɬɚɧɨɜɥɟɧɨ 3 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɚɧɧɨɝɨ ɬɢɩɚ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 − Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ−2500/10 

Ɍɢɩ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ܵːˑˏ, 
ɤȼ∙Ⱥ 

ܷ, ˍʑ 
ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ ˍܷ, % 
 I˘˘,% 

ɉɨɥɧɚ
ɹ 

ɦɚɫɫɚ, 
ɤɝ 

ܷʑʜ,ɤȼ ܷʜʜ, ˍʑ 𝛥 ௫ܲ , ˍʑ˕𝛥̱ܲ , ˍʑ˕ 

ɌɋɁ-2500/10 2500 10 0,4 Yɧ/D-11 4,8 12,0 6,0 1,1 2410 
 

4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ (ȼɅ), ɧɚɩɪɹɠɟɧɢɟɦ110 ɤȼ [13] 
ɧɚ ɨɞɧɭ ɰɟɩɶ: 

  P˒ ˈ˓ˈˇ. = ͵Ͳ ʛʑ˕. (4.6) 
 
ɑɢɫɥɨ ɥɢɧɢɣ 110 ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  nˎ = ሺܵːˑˏˆˈː − ܵ˔ːሻ · cosφk · P˒ ˈ˓ˈˇ. + ͳ = Ͷ ∙ ሺͶͶ − ͳ,͹͸ሻ · Ͳ,ͺͳ,Ͷ · ͵Ͳ + ͳ = ͷ, (4.7) 

 
ɝɞɟ     k = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɛɪɚɧɧɵɣ ɫɨɝɥɚɫɧɨ [14]. 

ɉɪɢɧɢɦɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ nˎ = ͷ, ɨɤɪɭɝɥɟɧɧɨɟ 
ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɢ: 
  I˓˃˄ = S˒/˔˕nˎ ∙ √͵ ∙ Uːˑˏ = ͳ͹͵,ʹͷͷ ∙ √͵ ∙ ͳͳͲ = ͳͺͳ,ͻ ˍʏ. (4.8) 
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ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ (Ɋɍ) 
110 ɤȼ: 
  S˒/˔˕ = nˆ ∙ (P̂ − P̝ ːcosφˆ ) = Ͷ ∙ (͵ͷ − ͵ͷ ∙ Ͳ,ͲͳͲ,ͺ ) = ͳ͹͵,ʹͷ ʛʑ ∙ ʏ. (4.9) 

 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 110 ɤȼ: Pː ˃˕. = ͵Ͳ ʛʑ˕;      ݇ = ͳ,Ͷ;      cosφ˔ = Ͳ,ͺ;  
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɭɬɹɠɟɥёɧɧɨɦ ɪɟɠɢɦɟ, ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɣ ɥɢɧɢɢ: 
  I˓˃˄,˖˕ˉ = S˒/˔˕√͵ሺnˎ − ͳሻ ∙ Uːˑˏ = ͳ͹͵,ʹͷ√͵ ∙ ሺͷ − ͳሻ ∙ ͳͳͲ = ʹʹ͹,͵ ʏ. (4.10) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
  I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄.˖˕ˉ = ͳ,Ͳͷ ∙ ͳ,ͳ ∙ ʹʹ͹,͵ = ʹ͸ʹ,ͷ͵ ʏ, (4.11) 
 

ɝɞɟ   α୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ [13,ɫ.91];  αʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ [13, ɬɚɛɥ.3,13]. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɜɨɞ Ⱥɋ – 70/11. Ⱦɨɩɭɫɬɢɦɵɣ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ: Iˇˑ˒ = ʹ͸ͷ ʏ [13, ɬɚɛɥ.3,15]. 

 
ɍɫɥɨɜɢɟ ɩɪɨɜɟɪɤɢ: 
  I˓˃˄.˖˕ˉ <  Iˇˑ˒;  
 ʹʹ͹,͵ ʏ < ʹ͸ͷ ʏ.  
 
Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ  ɩɪɨɜɨɞ Ⱥɋ – 70/11 ɩɪɨɜɟɪɤɭ ɩɨ ɧɚɝɪɟɜɭ ɩɪɨɲɟɥ. 
ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4: 

 
Ɍɚɛɥɢɰɚ 4.4 − ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ−70/11 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0 Ɉɦ/ɤɦ ɏ0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ ͳ Ͳ,Ͷʹʹ Ͳ,ͶͶͶ ʹ,ͷͶ͹ ∙ ͳͲ−଺ 

 
4.5 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ 110 ɤȼ – 5, ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ: 
4 – ɩɪɨɫɬɵɯ ɛɥɨɤɚ; 5 – ȼɅ 110 ɤȼ. 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ 110 ɤȼ – 5, ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ: 
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2 – ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ; 5 – ȼɅ 110 ɤȼ. 
ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ ɨɪɝɚɧɢɡɚɰɢɢ ɈȺɈ «ɎɋɄ ȿɗɋ»: «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35–750 ɤȼ» [15]; 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ ɨɪɝɚɧɢɡɚɰɢɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ»: 
«Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ»[8], ɩɪɢ 
ɧɚɩɪɹɠɟɧɢɢ 110–220 ɤȼ ɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɬ 5 ɞɨ 15 ɩɪɢɦɟɧɹɟɬɫɹ 
ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɞɧɨɣ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ 
ɪɢɫɭɧɤɟ 4.3. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ «ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɞɧɚ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ» 

 
4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ (ɩ.4.1, ɪɢɫɭɧɨɤ 4.1-4.2), ɪɚɡɥɢɱɚɸɬɫɹ 

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

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɩɨ 
ɮɨɪɦɭɥɟ: 

  ʙ = t ∙ ʙʝʟʢ + n ∙ ʙʡ + m ∙ ʙʡ˔.ː. , (4.12) 
 

ɝɞɟ     ʙʡ – ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾ-40000/110; ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-2500/10/0,4;  
    ʙʝʟʢ–ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɈɊɍ – 110 ɤȼ [16]; 

          n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
  m − ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
  t – ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (4.13):  

  ʙଵ = ͳͳ ∙ ͳͶ ͻ͵ͺ ͲͲͲ + Ͷ ∙ ͷͲ ͲͲͲ ͲͲͲ + ͵ ∙ ͳ ͸ͳ͵ ͵ͷͲ =  = ͵͸ͻ,ͳ͸ ˏˎː. ˓˖˄. 
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Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ (4.12): 
  ʙଶ = ͻ ∙ ͳͶ ͻ͵ͺ ͲͲͲ + ʹ ∙ ͳͲͲ ͲͲͲ ͲͲͲ + ͵ ∙ ͳ ͸ͳ͵ ͵ͷͲ  = ͵͵ͻ,ʹͺ ˏˎː. ˓˖˄. 

 
ɝɞɟ     ʙʡ – ɫɭɦɦɚ ɫɬɨɢɦɨɫɬɢ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (ɌȾɐ−80000/110): 

    ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɌɋɁ−2500/10/0,4);  
    ʙʝʟʢ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɈɊɍ –110ɤȼ [16]. 
 

ȿɠɟɝɨɞɧɵɟ ɢɡɞɟɪɠɤɢ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ 
ɮɨɧɞɨɜ (ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ): 

 ʗ௔+଴ = ሺ௔+଴ሻΣߙ  ∙ K, (4.13) 
 
ɝɞɟ    ሺ˃+ˑሻ − ɧɨɪɦɚ ɫɭɦɦɚɪɧɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɢ ɡɚɬɪɚɬ ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ [13, ɬɚɛɥ. 6,2] ɩɪɢɧɢɦɚɟɦ Ͳ,Ͳͷͷ ˑ. ˈ. 

Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ (4.13): 
 ʗଵ௔+଴ = Ͳ,Ͳͷͷ ∙ ͵͸ͻ,ͳ͸ = ʹͲ ͵Ͳ͵ ͺͲͲ ˓˖˄ = ʹͲ,͵Ͳ ˏˎː. ˓˖˄.  

 
Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ (4.13): 
 ʗଶ௔+଴ = Ͳ,Ͳͷͷ ∙ ͵͵ͻ,ʹͺ = ͳͺ ͸͸Ͳ ͶͲͲ ˓˖˄ = ͳͺ, ͸͸ ˏˎː. ˓˖˄.  

 
ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɩɨ ɜɚɪɢɚɧɬɚɦ: 
 ʗଵ = ʗଵ௔+଴ + ʗ˒ˑ˕ଵଵ଴′ = ʹͲ,͵Ͳ +  ͸,ͻ͸ = ʹ͹,ʹ͸ ˏˎː. ˓˖˄. (4.14) 
 ʗଶ = ʗଶ௔+଴ + ʗ˒ˑ˕ଵଵ଴′′ = ͳͺ,͸͸ + ͻ,͸ʹ = ʹͺ,ʹͺ ˏˎː. ˓˖˄. (4.15) 
 
Ɂɚɬɪɚɬɵ: 

  ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧, (4.16) 
 
ɝɞɟ   ʔː – ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ʔː = Ͳ,ͳͷ. 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 
ɮɨɪɦɭɥɟ (4.16): 

  ʖଵ = Ͳ,ͳͷ ∙ ͵͸ͻ,ͳ͸ + ʹ͹,ʹ͸ = ͺʹ,͸͵ ˏˎː. ˓˖˄.  
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ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɨ 
ɮɨɪɦɭɥɟ (4.16): 
 

 
ɋɪɚɜɧɟɧɢɟ ɡɚɬɪɚɬ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ:  

  ʟ = ʖଵ − ʖଶʖଵ ∙ ͳͲͲ% = ͺʹ,͸͵ − ͹ͻ,ʹͲͺʹ,͸͵ ∙ ͳͲͲ% = Ͷ %. (4.17) 

 
ɋɪɚɜɧɢɜɚɹ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɧɢɰɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 

5%, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɯɨɪɨɲɟɣ, ɬɚɤ ɤɚɤ ɧɚ ɫɬɚɧɰɢɢ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ 4 ɛɥɨɤɚ, ɢ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ, 
ɩɪɢ ɜɵɜɟɞɟɧɢɢ ɨɞɧɨɝɨ ɛɥɨɤɚ ɢɡ ɫɬɪɨɹ, ɫɬɚɧɰɢɹ ɩɪɨɞɨɥɠɢɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ, 
ɭɱɢɬɵɜɚɹ ɢɯ ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ ɪɚɡɧɢɰɭ ɜ ɰɟɧɟ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ ɊɭɫȽɢɞɪɨ [8 
ɩ. 17.2.8], ɧɚɞɟɠɧɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

 
4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɟɞёɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

RastrWin. 
Ɋɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
ˆݔ   = ′′ௗݔ ∙ ܷːˑˏଶܵːˑˏ = Ͳ,ʹͳ ∙ ͳͲ,ͷଶͶͶ = Ͳ,ͷ͵ ʝˏ, (4.18) 

 
ɝɞɟ     x ′ୢ′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ 
(ɩ.3.4,ɬɚɛɥɢɰɚ 3.3); ܷ˄˃ˊ– ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ (ɩ.3.4,ɬɚɛɥɢɰɚ 3.3). 

Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
ݎ̂   = 𝜔ˆݔ ∙ ʡˆ = Ͳ,ͷ͵͵ͳʹ ∙ Ͳ,ͲͶͻͷ = Ͳ,Ͳ͵Ͷ ≈ Ͳ,Ͳ͵ ʝˏ, (4.19) 

 
ɝɞɟ    ʡˆ = Ͳ,ͲͶͷ˔ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

Ɋɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˕ݔ   = ͳͲͲ%ˍݑ ∙ ܷʑʜଶܵːˑˏ = ͳͲ,ͷ ∙ ͳʹͳଶͳͲͲ ∙ ͶͲ = ͵ͺ,Ͷ͵ ʝˏ, (4.20) 

 

   ʖଶ = Ͳ,ͳͷ ∙ ͵͵ͻ,ʹͺ + ʹͺ,ʹͺ = ͹ͻ,ʹͲ ˏˎː. ˓˖˄.  
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ɝɞɟ      ݑˍ%  − ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɩ.4.2, ɬɚɛɥɢɰɚ 
4.1); ܷʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ 

(ɩ.4.2, ɬɚɛɥɢɰɚ 4.1); ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɩ.4.2, ɬɚɛɥɢɰɚ 
4.1). 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
ݎ̞   = ∆̱ܲ ∙ ܷʑʜଶܵːˑˏଶ = Ͳ,ͳ͸ ∙ ͳʹͳଶͶͲଶ = ͳ,Ͷ͸ ʝˏ, (4.21) 

 
ɝɞɟ     ∆̱ܲ  – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɩ.4.2, ɬɚɛɥɢɰɚ 4.1). ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɩ.4.2, ɬɚɛɥɢɰɚ 

4.1). 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɫɢɫɬɟɦɵ: 
˔ݔ  = ܷଶ˄ܵˍ.ˊ = ͳͳͷଶͶͲ = ͵͵Ͳ,͸͵ ʝˏ, (4.22) 

 
ɝɞɟ      ܷ˄ –ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɵ; 

 ܵˍ.ˊ – ɦɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɵ. 
ݎ̝  = ˃ʠܶݔ ,ʠ ∙ 𝜔 = ͵͵Ͳ,͸͵Ͳ,ͲͶͷ ∙ ͵ͳͶ = ʹ͵,Ͷ ʝˏ, (4.23) 

 
ɝɞɟ    ݔʠ −  ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ; 
         T˃ ,ʠ − ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɥɹ ɫɟɬɢ. 

ɍɞɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ⱥɋ – 70/11:   ݔˑ,˖ˇ = Ͳ,ͶͶͶ ʝˏ/ˍˏ, ˑݎ ,˖ˇ = Ͳ,Ͷʹʹ ʝˏ/ˍˏ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 110ɤȼ: 
ʚݔ   = ˇ˖,଴ݔ ∙ ݈ = Ͳ,ͶͶͶ ∙ ͳʹ,ͳ = ͷ,͵͹ ʝˏ, (4.24) 

 
ɝɞɟ     ݔ଴,˖ˇ − ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɚ Ⱥɋ – 70/11; ݈ – ɞɥɢɧɚ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. 

ݎˎ   = ˇ˖,଴ݎ ∙ ݈ = Ͳ,Ͷʹʹ ∙ ͳʹ,ͳ = ͷ,ͳͳ ʝˏ, (4.25) 
 
ɝɞɟ     ݎ଴,˖ˇ − ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɚ Ⱥɋ – 70/11. 

ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ˆܧ   = ͳ,ͳ͵ ∙ ܷ˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ, (4.26) 
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ɝɞɟ     ܷ˄ – ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
ɗȾɋ ɫɢɫɬɟɦɵ: ܧ˔ = ͳͳͲ ˍʑ. 
ɇɚ ɪɢɫɭɧɤɚɯ 4.4,4.5,4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɢɡ ɩɪɨɝɪɚɦɦɵ «RastrWin», 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ.  
 

 
 
 
 
 

Ɋɢɫɭɧɨɤ 4.4 – ɍɡɥɵ 
 

 
Ɋɢɫɭɧɨɤ 4.5 – ȼɟɬɜɢ 

 
 

 
 

 
Ɋɢɫɭɧɨɤ 4.6 − Ƚɟɧɟɪɚɬɨɪɵ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ   
Ɍɨɱɤɚ ɄɁ Ɍɢɩ ɄɁ I˒.଴, ɤȺ iɭ, ɤȺ 

Ʉ3 3ɮ 23,95 63,34 
Ʉ2 3ɮ 3,15 8,33 
Ʉ2 1ɮ 4,73 12,58 

 
4.8 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ 

 

Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥёɧɧɵɣ. 

ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ 
ɩɟɪɟɡɚɝɪɭɡɨɤ. 

ɍɬɹɠɟɥёɧɧɵɦ ɪɟɠɢɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
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ɦɨɝɭɬ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɬɶɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 
   

4.8.1 Ɋɚɫɱɟɬɧɵɟ ɬɨɤɢ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ 
 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1 −Ƚ4, 10,5ɤȼ: 
  Iʒ ˓˃˄ = ͳ,Ͳͷ ∙ Iʒ ːˑˏ = ͳ,Ͳͷ ∙ Sʒ ːˑˏ√͵ ∙ Uʒ ːˑˏ = ͳ,Ͳͷ ∙ ͶͶ√͵ ∙ ͳͲ,ͷ = ʹͷʹ͸ A. , (4.27) 

 
ɝɞɟ    ܷʒ ːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 

  ܵʒ ːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾ−40000/110: 

 Iʡଵ−ʡସ,˓˃˄.ˏ˃˘ = ͳ,Ͳͷ ⋅ Sʡ,ːˑˏ√͵ ⋅ Uʡ,ːˑˏ = ͳ,Ͳͷ ⋅ ͶͲ√͵ ⋅ ͳʹͳ = ʹͲͲ ʏ, (4.28) 

 
ɝɞɟ    ܷʡ ːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

  ܵʡ ːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 

Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110ɤȼ: 
  I ˓˃˄ ୫a୶ = S√͵ ∙ nʚ ∙ U ːˑˏ = ͳ͹ͷ,͸͹√͵ ∙ ͷ ∙ ͳͳͲ = ͳͺͶ ʏ, (4.29) 

 
ɝɞɟ     S − ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ;             nʚ − ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ. 
          Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

  I˓˃˄.˖˕ˉ. = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͳ͹ͷ,͸͹√͵ ∙ Ͷ ∙ ͳͳͲ = ʹ͵Ͳ ʏ. (4.30) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ: 
  Iʡʠʜ,˓˃˄.ˏ˃˘ = ͳ,Ͳͷ ⋅ Sʡʠʜ,ːˑˏ√͵ ⋅ Uʡʠʜ,ːˑˏ = ͳ,Ͳͷ ⋅ Ͳ,͸͵√͵ ⋅ ͳͲ,ͷ = Ͳ,Ͳ͵͸ ʏ. (4.31) 

 
 
 



48 
 

4.8.2 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɈɊɍ 110 ɤȼ 
 

ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɛɚɤɨɜɵɣ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ȼɊɋ−110−III−31,5/2500−ɍɏɅ1, ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ», 
ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ [17]. Ɍɚɤɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 
ɪɚɣɨɧɚɯ ɫ ɭɦɟɪɟɧɧɵɦ ɢ ɯɨɥɨɞɧɵɦ ɤɥɢɦɚɬɨɦ (ɞɨ −60). Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6 

ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ 110/1000−ɍɏɅ1 ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɤɨɦɩɚɧɢɢ «ɁɗɌɈ» ɝ. ȼɟɥɢɤɢɟ Ʌɭɤɢ [18]. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɨ ɪɚɡɴɟɞɢɧɢɬɟɥɸ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 
Ɍɚɛɥɢɰɚ 4.6 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɚɤɭɭɦɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ 

ȼɊɋ-110-III-31,5/2500-
ɍɏɅ1 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȽ-110/1000-ɍɏɅ1 

˔ܷˈ˕ˋ ːˑˏ = ͳͳͲ ˍʑ ܷːˑˏ = ͳͳͲ ɤȼ ܷːˑˏ = ͳͳͲ ɤȼ ˓ܫ ˃˄.௠௔௫ = ͳͺͶ ʏ ːܫ ˑˏ = ʹ,ͷ ɤȺ ːܫ ˑˏ = ͳ,Ͳ ɤА ܫ௡଴ = Ͷ,͹͵ ɤȺ ܫэˎ.ˇˋː = ͵ͳ,ͷ ˍʏ ݐˑ˕ˍˎ = ͵ ˔ 𝑖௬ = ͳʹ,ͷͺ  ɤȺ 𝑖эˎ.ˇˋː = 81 ɤȺ 𝑖эˎ.ˇˋː = ͺͲ ɤА 
 ːܫ ˑˏ.ˑ˕ˍˎ = ͵ͳ,ͷ ɤȺ ̞ܫ .˔˕ = ͵ͳ,ͷ ˍʏ ܤˍ ˓˃˔˚ = ܫ˒ ˑሺଵሻଶ ∙ ˎˍ˕ˑݐ) + (˃ˊ˓ݐ = = Ͷ,͹͵ଶ ∙ ሺͲ,ͲͶͷ + Ͳ,Ͳͳሻ= ͳ,ʹ͵ ˍʏଶ ∙ ˔ 

ˏːˑ ˍܤ = 𝑇ଶܫ ∙ 𝑇ݐ = ͵ͳ,ͷଶ ∙ ͵ = ʹͻ͹͹ ˍʏଶ ∙ ˔ 
ˏːˑ ˍܤ = 𝑇ଶܫ ∙ 𝑇ݐ = ͵ͳ,ͷଶ ∙ ͵= ʹͻ͹͹ ˍʏଶ ∙ ˔ 

 
ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ  ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: ݐ˔.ˑ˕ˍˎ = Ͳ,ͲͶͷ ˔; ˅ݐ = Ͳ,Ͳͺ˔. 
ȼɵɤɥɸɱɚɬɟɥɶ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɩɪɨɜɟɪɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 
1)ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 

ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ: 
 
ˏːˑ ˍܤ  >  ;˚˔˃˓ ˍܤ

 ʹͻ͹͹ ˍʏଶ ∙ ˔ >  ͳ,ʹ͵ ˍʏଶ. 
 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ȼɊɋ−110−III−31,5/2500−ɍɏɅ1 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ−110/1000−ɍɏɅ1 ɬɟɪɦɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜ. 

2)ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ: 

 
 𝑖эˎ.ˇˋː > 𝑖˖ˇ; 
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 ͺͳ ˍʏ >  ͳʹ,ͷͺ ˍʏ. 
 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ȼɊɋ−110−III−31,5/2500−ɍɏɅ1 
ɞɢɧɚɦɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜ. 

 
 ͺͲ ˍʏ >  ͳʹ,ͷͺ ˍʏ. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ−110/1000−ɍɏɅ1 ɞɢɧɚɦɢɱɟɫɤɢ 

ɭɫɬɨɣɱɢɜ. 
3)ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɬɨɤɚ: 
 
 ːܫ ˑˏ > ܫ˓ ˃˄ ௠௔௫; 
 

  ʹͷͲͲ ʏ > ͳͺͶ . 
 

Ⱦɥɹ ɜɵɤɥɸɱɚɬɟɥɹ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 

  ͳͲͲͲ ʏ > ͳͺͶ . 
 
Ⱦɥɹ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
Ⱦɚɥɟɟ ɞɥɹ Ɋɍ ɜɵɛɢɪɚɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. ȼ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɨɤɚɡɚɥɫɹ ɌɇɗɈ−110−͵ − ʹͲͲ − Ͳ,ʹܵ −ͷܶܲܧ͸͵ − ʢʤʚͳ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ɁȺɈ "ɉɊɈɎɈɌȿɄ", ɝ. Ɇɨɫɤɜɚ. [19]. 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ: ଵܷːˑˏ=110/√͵ ɤȼ; ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ: ܷଶːˑˏ=100/√͵ ɤȼ; Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ 
ɭɱɟɬɚ 0,2; ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ ͷܶܲܧ͸͵. ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 
150  ȼȺ. ɂɫɯɨɞɹ ɢɡ ɉɍɗ[20], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɵɥ 
ɜɵɛɪɚɧ Ɉɉɇ–ɉ1–110/100/10/550/III–ɍɏɅ1, ɤɨɦɩɚɧɢɢ «Ⱥɋ ɗɇȿɊȽɂə», ɝ. 
Ʉɨɪɨɥɟɜ [21].  ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɌɗɈ – 110 – 3 – 200 – 0.2S 
– 5TPE63 – ɍɏɅ1 ɤɨɦɩɚɧɢɢ ɁȺɈ "ɉɊɈɎɈɌȿɄ", ɝ. Ɇɨɫɤɜɚ [22]. Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 

 
Ɍɚɛɥɢɰɚ 4.7  – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɌɗɈ – 110 – 3 – 200 – 0.2S – 
5TPE63 – ɍɏɅ1 

ɍɫɥɨɜɢɹ  Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ˔ܷˈ˕ˋ = ͳͳͲ ˍʑ ܷːˑˏ = ͳͳͲ ˍʑ ˓ܫ ˃˄ ୫a୶ < ːܫ ˑˏ ˓ܫ ˃˄.௠௔௫ = ͳͺͶ ʏ ːܫ ˑˏ = ʹͲͲ ʏ 𝑖୷ˇ < 𝑖эˎ.ˇˋː 𝑖௬ = ͺ,͵͵ ɤȺ 𝑖эˎ.ˇˋː = ʹͷ ɤȺ ܵଶ < ܵଶːˑˏ ܵଶ = Ͷ ʑ ∙ ʏ ܵଶːˑˏ = ͳͷ ʑ ∙ ʏ ʑˍ.ːˑˏ > ʑˍ.˓˃˔˚ 
ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + (ˊ˓ݐ = = Ͷ,͹͵ଶ ∙ ሺͲ,ͲͶͷ + Ͳ,Ͳͳሻ = ͳ,ʹ͵ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = 𝑇ଶܫ ∙ 𝑇ݐ = = ͳͲͲଶ ∙ ͵ = ͵ͲͲͲͲ ˍʏଶ ∙ ˔ 

https://all-pribors.ru/companies/zao-profotek-g-moskva-4044
https://all-pribors.ru/companies/zao-profotek-g-moskva-4044
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ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ  ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: ݐ˔.ˑ˕ˍˎ = Ͳ,ͲͶͷ ˔; ˅ݐ = Ͳ,Ͳͺ ˔. ȼɪɟɦɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ݐ𝑇 = ͵˔. 
 
4.8.3 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

ɩɪɢɧɢɦɚɟɬɫɹ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɊɋ−10−31,5/3150 ɍ2 ɤɨɦɩɚɧɢɢ  ɈɈɈ 
«ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ», ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ [17] .  

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɬɚɛɥɢɰɟ 4.8. ȼ ɤɚɱɟɫɬɜɟ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ  ɊȼɊɁ−10/4000−I(II) ɍɏɅ2  ɤɨɦɩɚɧɢɢ «ɁɗɌɈ» ɝ. ȼɟɥɢɤɢɟ Ʌɭɤɢ 
[18]. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɬɚɛɥɢɰɟ 4.8. 
 
Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ 

ȼɊɋ-10-31,5/3150 ɍ2 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

ɊȼɊɁ-10/4000-I(II) ɍ3 ˔ܷˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ ܷːˑˏ = ͳͲ ɤȼ ܷːˑˏ = ͳͲ ɤȼ ܫʒ.˓˃˄ = ʹͷʹ͸ ʏ ːܫ ˑˏ = ͵ͳͷͲ Ⱥ ːܫ ˑˏ = ͶͲͲͲ Ⱥ ܫ௡଴ = ʹ͵,ͻͷ ɤȺ ܫэˎ.ˇˋː = ͵ͳ,ͷ ˍʏ ݐˑ˕ˍˎ = ͵ ˔ 𝑖௬ˇ = ͸͵,͵Ͷ ɤȺ 𝑖эˎ.ˇˋː = ͺͲ ˍʏ 𝑖эˎ.ˇˋː = ͳʹͷ ɤȺ 
 ːܫ ˑˏ.ˑ˕ˍˎ = ͵ͳ,ͷ ˍʏ ̞ܫ .˔˕ = 50 ɤȺ ܤˍ ˓˃˔˚ = ܫ˒ ˑሺଷሻଶ ∙ ˅ݐ) + (˃ˊ˓ݐ = = ʹ͵,ͻͷଶ ∙ ሺͲ,Ͳͻ + Ͳ,Ͳͳሻ == ͷ͹,͵͸ˍʏଶ ∙ ˔ 

ˏːˑ ˍܤ = 𝑇ଶܫ ∙ 𝑇ݐ = ͵ͳ,ͷଶ ∙ ͵ = ʹͻ͹͹ ˍʏଶ ∙ ˔ 
ˏːˑ ˍܤ = 𝑇ଶܫ ∙ 𝑇ݐ = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

 
ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ  ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: ݐ˔.ˑ˕ˍˎ =Ͳ,Ͳ͸ͷ ˔; ˅ݐ = Ͳ,Ͳͻ˔. 
1)ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ: 
  
ˏːˑ ˍܤ  >  ;˚˔˃˓ ˍܤ

 ʹͻ͹͹ ˍʏଶ ∙ ˔ >  ͷ͹,͵͸ ˍʏଶ ∙ ˔. 
 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ȼɊɋ−10−31,5/3150 − ɍ2 ɬɟɪɦɢɱɟɫɤɢ 
ɭɫɬɨɣɱɢɜ. 

ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ: 

 ͹ͷͲͲ ˍʏଶ ∙ ˔ >  ͷ͹,͵͸ ˍʏଶ ∙ ˔. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ−10/4000−I(II) - ɍ3 ɬɟɪɦɢɱɟɫɤɢ 

ɭɫɬɨɣɱɢɜ. 
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2)ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ: 

 
 𝑖˒˓ ˔ˍ˅ > 𝑖˖ˇ; 
 ͺͲ ˍʏ > ͸͵,͵Ͷ ˍʏ. 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ȼɊɋ−10−31,5/3150 − ɍ2 ɞɢɧɚɦɢɱɟɫɤɢ 

ɭɫɬɨɣɱɢɜ. 
 ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 

ɪɚɡɴɟɞɢɧɢɬɟɥɹ: 
 
 ͳʹͷ ˍʏ >  ͸͵,͵Ͷ ˍʏ. 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ−10/4000−I(II) − ɍ3 ɞɢɧɚɦɢɱɟɫɤɢ 

ɭɫɬɨɣɱɢɜ. 
3)ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɞɨɥɠɟɧ 

ɛɵɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɬɨɤɚ: 
 ːܫ ˑˏ > ܫ˓ ˃˄ ௠௔௫; 

 
 ͵ͳͷͲ ʏ > ʹͷʹ͸.  
 
Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 

 ͵ͲͲͲ ʏ > ʹͷʹ͸ ʏ. 
 
Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
ȼ ɤɚɱɟɫɬɜɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɌɇɗɈ−10−3−3000−0,2ܵ − ͷܶܲܧ͸͵ − ʢʤʚͳ, 
ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɟɞɟɧ ɤɨɦɩɚɧɢɟɣ ɁȺɈ "ɉɊɈɎɈɌȿɄ", ɝ. Ɇɨɫɤɜɚ [22]. 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ: ଵܷːˑˏ=10/√͵ ɤȼ; ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ: ܷଶːˑˏ=5/√͵ ɤȼ; Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɭɱɟɬɚ 
ɞɚɧɧɨɝɨ ɚɩɩɚɪɚɬɚ 0,2; ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ ͷܶܲܧ͸͵. 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 100  ȼȺ.  

ɂɫɯɨɞɹ ɢɡ ɉɍɗ[20], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɬɢ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 10,5 ɤȼ, ɜɵɛɢɪɚɟɦ Ɉɉɇ−ɉ−10/10,5/10 ɍɏɅ1 
ɤɨɦɩɚɧɢɢ «Ⱥɋ ɗɇȿɊȽɂə», ɝ. Ʉɨɪɨɥɟɜ [21].  

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɬɚɛɥɢɰɟ 4.9.ɂɡɦɟɪɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɌɗɈ – 10 – 3 – 3000 – 0.2S – 5TPE63 – ɍɏɅ1 ɤɨɦɩɚɧɢɢ 
ɁȺɈ "ɉɊɈɎɈɌȿɄ", ɝ. Ɇɨɫɤɜɚ [22]. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ 
ɬɚɛɥɢɰɟ 4.9. 
 

https://all-pribors.ru/companies/zao-profotek-g-moskva-4044
https://all-pribors.ru/companies/zao-profotek-g-moskva-4044
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Ɍɚɛɥɢɰɚ 4.9 − ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɌɗɈ – 10 – 3 – 3000 – 0.2S – 
5TPE63 – ɍɏɅ1 

ɍɫɥɨɜɢɹ  Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ˔ܷˈ˕ˋ = ͳͲ ˍʑ ܷːˑˏ = ͳͲ ˍʑ ܫʒ˓˃˄ < ːܫ ˑˏ ܫʒ˓˃˄ = ʹͷʹ͸ ʏ ːܫ ˑˏ = ͵ͲͲͲ ʏ 𝑖୷ˇ < 𝑖эˎ.ˇˋː 𝑖௬ˇ = ͸͵,͵Ͷ ɤȺ 𝑖эˎ.ˇˋː = ͺͲ ɤȺ ܵଶ < ܵଶːˑˏ ܵଶ = ʹͲ ʑ ∙ ʏ ܵଶːˑˏ = ͵ͺ ʑ ∙ ʏ ʑˍ.ːˑˏ > ʑˍ.˓˃˔˚ 
ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + (ˊ˓ݐ = = ʹ͵,ͻͷଶ ∙ ሺͲ,Ͳͻ + Ͳ,Ͳͳሻ = = ͷ͹,͵͸ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = 𝑇ଶܫ ∙ 𝑇ݐ = = ͺͲଶ ∙ ͵ = ͳͻʹͲͲ ˍʏଶ ∙ ˔ 

 
ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ  ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: ݐ˔.ˑ˕ˍˎ = Ͳ,Ͳ͸ͷ ˔; ˅ݐ = Ͳ,Ͳͻ˔. ȼɪɟɦɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ݐ𝑇 = ͵ ˔. 

 
4.8.4 ȼɵɛɨɪ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ. ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 
 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɵɥ ɜɵɛɪɚɧ ɚɧɚɥɢɡɚɬɨɪ ɤɨɦɩɚɧɢɢ ɈɈɈ 

«Ⱥɋɍ−ȼɗɂ» [23], ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ 
Ⱥɋ-Ɇ3. ɋɢɧɯɪɨɧɢɡɚɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ.  

Ɍɚɤ ɠɟ ɜɵɛɪɚɧ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ» [24]. ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ 
ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɟɬɹɯ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. ȼ ɬɚɛɥɢɰɟ 
4.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
 
Ɍɚɛɥɢɰɚ 4.10 – ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ ɢ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɉɨɬɪɟɛ.ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ - 1 0,5 8 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ - 1 0,5 8 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɪɨɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ - 1 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ AC – Ɇ3 0,5 10 
 
4.9 ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɋɇ)  ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ ɋɌɈ Ɋɭɫ − Ƚɢɞɪɨ 

«Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɉɪɨɟɤɬɢɪɨɜɚɧɢɹ» [8]. ɋɯɟɦɚ 
ɋɇ ɜɵɩɨɥɧɟɧɚ  ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. Ⱦɥɹ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɬɪɟɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɋɟɤɰɢɢ ɩɢɬɚɸɬɫɹ ɨɬ ɬɪɟɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 



53 
 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ1, Ɍɋɇ2, Ɍɋɇ3 ɬɢɩɚ ɌɋɁ-2500/10/0,4. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɡɚɢɦɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɚɝɪɟɝɚɬɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɞɥɹ ɤɚɠɞɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɚɝɪɟɝɚɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ 
ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɟɧɨ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɊɌɋɇ 
ɬɢɩ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩ.4.9.2, ɢɦɟɟɬɫɹ ɞɢɡɟɥɶ−ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ.    

 
 4.9.1 ȼɵɛɨɪ ɞɢɡɟɥɶ−ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 
ȼ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ  ɞɥɹ ɇɚɪɜɫɤɨɣ Ƚɗɋ 

ɩɪɢɧɹɬɚ ɞɢɡɟɥɶ−ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ȺȾ-2500. ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 2500 ɤȼȺ, ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ 3125 ɤȼɬ. ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 400 ȼ. ȾȽɍ ɩɪɨɢɡɜɟɞɟɧɚ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «ȼɟɝɚɋɬɪɨɣɄɨɦ», ɝ. 
Ɉɞɢɧɰɨɜɨ [25].  

 

 4.9.2 ȼɵɛɨɪ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɋɇ ɩɪɢɧɹɬ ɌɆɇ−2500/35/0,4 ɫ 

ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ. ɊɌɋɇ ɛɭɞɟɬ ɩɢɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɇɚɪɜɫɤɚɹ Ƚɗɋ ɨɬ ɩɨɞɫɬɚɧɰɢɢ ɇɚɪɜɚ Ƚɥɚɜɧɚɹ (35 ɤȼ). ɉɪɨɢɡɜɟɞɟɧ ɞɚɧɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɤɨɦɩɚɧɢɟɣ  ɈɈɈ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɩɨɞɫɬɚɧɰɢɢ» ɜ ɝ. 
ȿɤɚɬɟɪɢɧɛɭɪɝ [26]. ȼ ɬɚɛɥɢɰɟ 4.11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ−2500/35/0,4. 

 
Ɍɚɛɥɢɰɚ 4.11 − ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ−2500/35/0,4 

Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % ΔPx, ȼɬ ΔPɤ, ȼɬ ɉɨɥɧɚɹ ɦɚɫɫɚ, ɤɝ 

Uɜɧ, ɤȼ Uɧɧ, ɤȼ 
2500 35 0,4 6,5 0,3 2,85 23,5 7800  
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 

 ːܫ ˆሺଵሻ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͶͶͲͲͲ√͵ ∙ ͳͲ,ͷ = ʹͶͳͻ ʏ, (5.1) 

 
ɝɞɟ      ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ;  ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ  ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ 
ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
 ːܫ ˆሺଶሻ = ˘˔ܭ ∙ ːܫ ˆሺଵሻʙ˕˕ = ͳ ∙ ʹͶͳͻ͵ͲͲͲ/ͷ = 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√͵ ∙ ܷːˑˏ = ͶͲͲͲͲ√͵ ∙ ͳʹͳ = ͳͻͲ,ͷ ʏ. (5.3) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ܫ˅   ːሺଶሻ = ܫ˅ ːሺଵሻܭ˕˕ ˅ː = ͳͻͲ,ͷʹͲͲ/ͷ = Ͷ,ͺ ʏ, (5.4) 

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

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ː = ːܫ ˑˏ.˓ˑ˕ሺଵሻͳ,ʹʹͷͷ = ͳ͵͵Ͷͳ,ʹʹͷͷ = ͳͲͺͺ,ͷͶ ʏ, (5.5) 

 
Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵ˕ˈ = √͵ ∙ ܷːː.˕ˈ ∙ ːܫ ː.˕ˈ = √͵ ∙ Ͳ,Ͷ ∙ ͳͲͺͺ,ͷͶ = ͹ͷͶ,ͳ͸ ˍʑʏ. (5.6) 
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ɉɪɢɧɢɦɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɦɨɳɧɨɫɬɶɸ 800ɤȼȺ 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ: 
ʑʜ ʡʔሺଵሻܫ   = ܵːˑˏ ˔ː√͵ ∙ ܷːˑˏ = ͺͲͲ√͵ ∙ ͳͲ,ͷ = Ͷ͵,ͻͻ ʏ, (5.7) 

 
ɝɞɟ     ܵːˑˏ ˔ː − ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɠɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ. 

ȼɬɨɪɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ʑʜ ʡʔሺଶሻܫ   = ːܫ ˑˏܭʡʡ ʑʜ ʡʑ = Ͷ͵,ͻͻͷͲ/ͷ = Ͷ,ͶͲ ʏ. (5.8) 

ʑʜ ʡʔ_ʟሺଶሻܫ   = ːܫ ˑˏ ˓ˑ˕ሺଵሻ ∙ ܷʜʜ ʡʑ ∙ ͳ,ʹʹͷͷ˘˔ܭ ∙ ܷʑʜ ʡʑ ∙ ʡʡ ʑʜ ʡʑܭ = ͳ͵͵Ͷ ∙ Ͳ,Ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳͲ,ͷ ∙ ͷͲ/ͷ = (5.9) 

 = Ͷ,ͳͶ ʏ. 
 
5.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 − ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɚɪɚɦɟɬɪ 

Ɍɢɩ ɋȼ − 695/155 − 40 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 44 

Ⱥɤɬɢɜɧɚɹ, ɆȼɌ 35 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,80 

ɑɚɫɬɨɬɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 150 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɜɟɬɜɟɣ) 1 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 2,420 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɤȺ 1,334 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ, ȼ 

185 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,000 
ɩɟɪɟɯɨɞɧɨɟ  X′d 0,280 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X"d 0,210 
ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 
0,205 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɮ/ɮɚɡɚ 0,78 
 
ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.2 -5.3 
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Ɍɚɛɥɢɰɚ 5.2 − ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ − 40000/110 – ɍɏɅ1 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɚɪɚɦɟɬɪ 

Ɍɢɩ ɌȾ − 40000/110 − ɍɏɅ1 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɆȼȺ 40 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɇ/ɇɇ, ɤȼ 121/10,5 
ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɤȼ 10,5 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/D−11 
 

Ɍɚɛɥɢɰɚ 5.3 − ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɚɪɚɦɟɬɪ 

Ɍɢɩ ɌɋɁ − 2500/10/0,4 ɍ3 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ,  ɆȼȺ 2,500 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɇ/ɇɇ, ɤȼ 10,5/0,4 
ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɤȼ 6,0 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ D/Yɧ−11 
 
5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» [20] 

ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ 
ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Зɚщɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 695/155 –40 –44 ɆȼА: 
1)ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
2)Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
3)Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
4)Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
5)Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

6)Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
7)Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
8)Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
9)Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
10)Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
11)ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
Зɚщɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ40000/110 – ɍХɅ1: 
1) Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
2) ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

3) Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ 
ɫɟɬɢ 110 ɤȼ ; 

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

6) Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 

7) Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
8) Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  
Зɚщɢɬɵ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ȽЭɋ ɌɋЗ − 2500/10 ɍ3: 
1) Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
2) Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
3) Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
4) Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ; 
Зɚщɢɬɵ ɧɚ ɫɟɤɰɢɨɧɧɨɦ ɜɵɤɥɸɱɚɬɟɥɟ Ɋɍ 110ɤȼ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ: 
1) Ɂɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɄɁ (ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ); 
2) Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (ɬɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ). 
Зɚщɢɬɵ ɧɚ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110ɤȼ, ɨɫɧɨɜɧɵɟ ɢ ɪɟɡɟɪɜɧɵɟ: 
Ɉɫɧɨɜɧɚɹ: 
1) Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ −  ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; 
Ɋɟɡɟɪɜɧɵɟ: 
1) Ɂɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
2) Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
3) ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɥɢɧɢɢ. 

 
5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

 

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

1)ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ   = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,Ͳͷ ∙ ʹͶͳͻ = ͳʹͲ,ͻͷ ʏ, (5.10) 
 

ɝɞɟ     ʙʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, Ⱥ. 



58 
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ   ൒ ʜܭ ∙ ∙ ʜʐሺʜሻܫ ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = ʜܭ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ, (5.11)ܫ
 

ɝɞɟ     ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɂɫɯɨɞɹ  ɢɡ  ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ  ɭɫɥɨɜɢɹ  (5.9)  ɩɪɢɧɢɦɚɟɬɫɹ  ɭɫɬɚɜɤɚ 

ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
ʠʟ.ʝܫ   = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ʹͶͳͻ = ͵͸ʹ,ͺͷ ʏ. (5.12) 

 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ   = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ, (5.13)ܫ
 

ɝɞɟ     ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɜɵɱɢɫɥɹɟɦɵɣ ɤɚɤ: 

ʛʏʙʠܫ  = ܧ ′′ௗݔ′̂′ ∙ ʜܫ = ͳ,ͳ͵Ͳ,ʹͳ ∙ ʹͶͳͻ = ͳ͵Ͳͳ͹ ʏ, (5.14) 

 
ɝɞɟ    ܧ ′̂′– ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13; ݔௗ′′– ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,21. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.13): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ͵Ͳͳ͹ = ͳ͵Ͳͳ,͹ ʏ.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ   > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ , (5.15) 

 
ɝɞɟ     ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ − ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (5.15): 
ʡܭ   > ͳ͵Ͳͳ,͹ ∙ ʹͳ͵Ͳͳ͹ ,  

 
ʡܭ   > Ͳ,ʹ.  

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.15):  ܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ   = ʠʟ.ʝʙʡܫ  = Ͳ,ͳͷ ∙ ͵,ʜͲܫ = Ͳ,ͷ ∙  ʜ. (5.16)ܫ

 
4)Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ, ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ   ൒ ʠʟ.ʝʙʡܫ  = Ͳ,ͳͷ ∙ ͵,ʜͲܫ = Ͳ,ͷ ∙  ʜ. (5.17)ܫ

 
Ɍɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ: ʑ =  ͳ,ͷܫʜ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 
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5.4.2 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. 

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

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

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

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

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

 

 
 

Ɋɢɫɭɧɨɤ 5.2 − ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ   = ʡܥ + ʠʒ + ʠШ + ʠʑʒ = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = (5.18) 
 = Ͳ,ͻ͸ͷ͵ˏˍʣ, 
 

ɝɞɟ     ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠШ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
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ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 
  ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ , (5.19) 

 
ɝɞɟ     ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ 
ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; 

    ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,Ͳͳˏˍʣ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤɨɬɨɪɨɟ ɧɚɯɨɞɢɬɶɫɹ  ɩɨ 
ɮɨɪɦɭɥɟ (5.20): 

  ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͳʹͳ√͵ = ʹ͵,ʹͻ ˍʑ. (5.20) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
𝐶ܫ   = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ͷ͵ ∙ ͳͲ−଺ (5.21) = ͷ,ͷͳ ʏ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɨ ɮɨɪɦɭɥɟ (5.19): 
  ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ʹ͵,ʹͻ ∙ Ͳ,ͲͳͲͲ,ͲͳͲ + Ͳ,ͻ͸ͷ͵ = Ͳ,ͳͳͻ ˍʑ.  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
  ܷʠʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ, (5.22) 

 
ɝɞɟ     ܭː − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; K˅ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊˕ː − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (5.22): 
  ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳͳͻͳͲ,ͷ√͵ ∙ ቀͲ,ͳ͵ቁ ; 
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 ܷʠʟ ൒ ͵,ͳ ʑ.  
 
ɝɞɟ     ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 

      ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ; 
      ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
      ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 
ɍɫɬɚɜɤɢ: ܷ଴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 ɢ ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ−ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

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

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

 ʤ = ͳʙʡ + ʹ = ͳͳ,ͳ + ʹ = Ͳ,͵ʹʹ͸. (5.23) 

 
ɉɪɢ ܭʡ = ͳ,ͳ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

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

 
5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ ܷʹ >: 
  ܷ𝐶ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ, (5.24) 

 
ɝɞɟ     ܷʜ − ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɇ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ ܷͳ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ܷͳ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 

ɍɫɬɚɜɤɚ ܷͳ >: 
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  ܷ𝐶ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ. (5.25) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

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

 
5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ  
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ   = ʜܫଶܫ , (5.26) 

 
ɝɞɟ     ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; 

 .ʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢܫ    
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ   = ଶଶ∗ܫܣ , (5.27) 

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

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

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

ଶʠʗʒʜܫ   = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,Ͳ͹ ∙ ʹͶͳͻ = ͳ͸ͻ,͵͵ ʏ. (5.28) 
 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
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ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ =͹ͲͲ ˔. 
ɂɡ ɮɨɪɦɭɥɵ (5.27) ɜɵɜɟɞɟɧɨ: 
ଶ∗ܫ   = √ʏݐ = √ ͵Ͳ͹ͲͲ = Ͳ,ʹͳ. (5.29) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ʹͳͳ,ʹͲ = Ͳ,ͳͺ, (5.30) 

 
ɝɞɟ     ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

Ɍɨɝɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɭ: 
ଶʞʢʠʙܫ   = Ͳ,ͳͺ ∙  ʜ. (5.31)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͺ  ɩɨ ɮɨɪɦɭɥɟ (5.27): 
ʓʝʞݐ   = ͵ͲͲ,ͳͺଶ ≈ ͻʹ͸ ˔.  

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ   = ͵Ͳሺܫ∗ଶሻଶ . (5.32) 

  ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  ʠʟ. (5.33)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 − Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 750 
 



65 
 

ɏɚɪɤɬɟɪɢɫɬɢɤɚ 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: ݐˏˋː =  ͵Ͳ ˔, 750 = ˔ˍ˃ˏݐ ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
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′′ௗʑʜݔ  = ′′ௗݔ ∙ ( ˅ܷːܷːː)ଶ = Ͳ,ʹͳ ∙ (ͳʹͳͳͲ,ͷ)ଶ = ʹ͹,ͺͻ ˑ. ˈ, (5.34) 

 
ɝɞɟ   ݔௗʑʜ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ 
ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ. 
ݔ  ′ˎ = ˇ˖,଴ݔ ∙ ݈ ∙ ܵ˄ܷ˗,ːˑˏଶ = Ͳ,ͶͶͶ ∙ ͳʹ,ͳ ∙ ͶͶͳʹͳଶ = Ͳ,Ͳͳ͸ ˑ. ˈ. (5.35) 

ሺଶሻʙʏଵܫ  = ∑ܧ ଵݔ   ∑   + ଶݔ ∑   = ∑ܧ   ʹ ሺݔௗʑʜ′′ + ′ʡݔ + ݔ ′ˎ ሻ , (5.36) 

 
ɝɞɟ     ݔʡ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ; ݔ ′ˎ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ; ݔௗʑʜ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 

ɉɨ ɮɨɪɦɭɥɟ (5.36): 
ሺଶሻʙʏଵܫ   = ͳʹ ሺʹ͹,ͺͻ + Ͳ,ͳͲ + Ͳ,Ͳͳ͸ሻ = Ͳ,Ͳͳ͹ͻ ˑ. ˈ.  

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ଶʠ.ʖ.∗ሺଶሻܫ   = ʹ ∙ ሺଶሻʙʏଵܫ ∙ ݇ʡଵ. = ʹ ∙ Ͳ,Ͳͳ͹ͻ ∙ (ͳʹͳͳͲ,ͷ) = Ͳ,Ͷͳ ˑ. ˈ. (5.37) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
ଶʠ.ʖ ൑ܫ   ˚ܭ∗ଶʠ.ʖܫ = Ͳ,Ͷͳͳ,ʹ = Ͳ,͵Ͷ ˑ. ˈ. (5.38) 

 
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 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 10,5 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ  
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

ʠʗʒʜܫ   = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ, (5.39)ܫ

 
ɝɞɟ    ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 

ʑܭ     = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ ˔. 
2)ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

ଵʞʢʠʙܫ   = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ. (5.40)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5. 
 

Ɍɚɛɥɢɰɚ 5.5 − ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ I Iʜ⁄  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 
Ɋɢɫɭɧɨɤ 5.4 − ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ   = ͳ,ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ͷ͵ͳ ∙  ʜʝʛ, (5.41)ܫ

 
ɝɞɟ     1,5 – ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɦɨɳɧɨɫɬɶɸ < 100 Ɇȼɬ. 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
  ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲͷ = ͸͸ ʑ. (5.42) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ,  8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 10,5 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

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

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

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

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

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ ɇɚɪɜɫɤɚɹ Ƚɗɋ – 
ɉɋ ɇɚɪɜɚ: 

  ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͳ͵,ͻͶ + Ͳ,ͷͅ ∙ ͹,Ͷͳ = ͳʹ,͵Ͷ ʝˏ, (5.43) 

 
ɝɞɟ     ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ, ܭʡ = ͵; 
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    ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
110 ɤȼ, ɩɨ ɮɨɪɦɭɥɟ (5.44): 

  ܼʡ = ܼʡ′ ∙ (ܷʑʜܷʜʜ)ଶ = Ͳ,ͳͲͷ ∙ (ͳʹͳͳͲ,ͷ)ଶ = ͳ͵,ͻͶ ʝˏ. (5.44) 

 ܼଵʚ′ −ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, ɩɨ ɮɨɪɦɭɥɟ (5.45): 
 ܼଵʚ′ = ˎଶݔ√ + ଶݎˎ = √ͷ,͵͹ଶ + ͷ,ͳͳଶ = ͹,Ͷͳ ɨ.ɟ. (5.45) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͶͶͷͲ + Ͳ,ͷͅ ∙ ͶͶͳʹͳଶ ∙ ͹,Ͷͳ = Ͳ,Ͳ͹͹ˑ. ˈ. (5.46) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹͹ ∙ ʹ,ͷͳ = Ͳ,ͳͻ͵ ʝˏ, (5.47) 
 

ɝɞɟ  ܼ˄ − ɛɚɡɢɫɧɨɟ ɩɨɥɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɩɨ ɮɨɪɦɭɥɟ (5.48): 
 ܼ˄ = ܷଶ˄ܵʜʒ = ͳͲ,ͷଶͶͶ = ʹ,ͷͳ ʝˏ. (5.48) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 

  ܼଵ𝐶ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳͻ͵ ∙ ͵ͲͲͲͷͳͲ,ͷͲ,ͳ = ͳ,ͳͲ ʝˏ. (5.49) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ = ͳ,ͳͲ ʝˏ. 
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/˔. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
  ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͲ,ͷ ∙ ͳͲଷ√͵ ∙ ʹͶͳͻ = ʹ,ͷͳ ʝˏ, (5.50) 
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ɝɞɟ     ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

ʣܫ   = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ͳ͵͵Ͷ͹Ͷͳ − Ͳ,ͻͷͳ,ͲͲ = ʹ,͸ͷ, (5.51) 

 
ɝɞɟ     ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 

 ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣݔ    
ɨɫɢ. 

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
  ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ. (5.52) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ   = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵Ͷ. (5.53) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹Ͳ,ͳʹ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
  ܼ𝐶ˊଶ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ. (5.54) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɜ Ɉɦɚɯ: 
  ܼ𝐶ˊଶ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ͳͲ,ͷଶͶͶ = Ͳ,ͺͺ ʝˏ. (5.55) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ𝐶ˊଶ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,ͺͺ ∙ ͵ͲͲͲ/ͷͳͲͷͲͲ/ͳͲͲ = ͷ,Ͳ͵ ʝˏ. (5.56) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଶ = ͷ,Ͳ͵ ʝˏ. 
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ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ɜ 
ɨɦɚɯ: ܼ𝐶ʛଵ = Ͳ,ͳ͵ʹ ʝˏ, ܼ𝐶ʛଶ = Ͳ,͸ͲͶ ʝˏ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 
ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ.ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ 
ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 10,5 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 
ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5: 

 

 
Ɋɢɫɭɧɨɤ 5.5 − ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 
5.4.7 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: 

.𝑃 ʠʗʒʜܫ   = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ. (5.57)ܫ

 
2)ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

.𝑃 ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ. (5.58)ܫ
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3)ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ȼ ɬɚɛɥɢɰɟ 5.6 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ . 

 
Ɍɚɛɥɢɰɚ 5.6  – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ I Iʜ⁄  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬ. 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 
Ɋɢɫɭɧɨɤ 5.6− ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4)Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

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

.𝑃 ʞʢʠʙܫ   = ʹ,͵ͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,͵ͻͺ ∙  ʜʝʛ.ʟ. (5.59)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɢɧɢɦɚɟɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ 

ɦɢɤɪɨɩɪɨɟɫɫɨɪɧɵɟ ɲɤɚɮɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ 
ɇɉɉ «ɗɄɊȺ»[20]. Ɍɢɩ ɲɤɚɮɚ ɒɗ1113 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɡɚɳɢɬɵ 
ɛɥɨɤɨɜ ɝɟɧɟɪɚɬɨɪ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɛɨɪɧɵɟ 
ɲɢɧɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɛɥɨɤɨɜ 
ɝɟɧɟɪɚɬɨɪ−ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɦɚɥɨɣ, ɫɪɟɞɧɟɣ ɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ. 

 
5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ 

(ɬɚɛɥɢɰɵ ȼ.1−ȼ.2). 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ȼɵɛɨɪ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 
ɋɨɝɥɚɫɧɨ ɉɨɫɬɚɧɨɜɥɟɧɢɸ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 2 ɧɨɹɛɪɹ 2013 ɝɨɞɚ N 986 

«Ɉ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», «Ʉɪɢɬɟɪɢɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» [27] ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɜɵɫɨɬɟ IV ɤɥɚɫɫ, ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ – III ɤɥɚɫɫ. ɉɨ ɱɢɫɥɭ ɥɸɞɟɣ, ɭɫɥɨɜɢɹ, 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ, ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɲɟɧɵ ɩɪɢ ɚɜɚɪɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ – III ɤɥɚɫɫ, ɬɚɤ ɤɚɤ  ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ 
ɇɚɪɜɚ, ɨɬ ɫɬɜɨɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ 
ɝ. ɂɜɚɧɝɨɪɨɞ (1625 ɱɟɥɨɜɟɤ) [28], ɱɬɨ ɜɯɨɞɢɬ ɜ ɞɢɚɩɚɡɨɧ ɞɨ 2000 ɱɟɥɨɜɟɤ.  

ɉɨ ɧɚɢɛɨɥɶɲɟɦɭ ɤɥɚɫɫɭ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɚɧɧɨɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɨɪɭɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ III ɤɥɚɫɫɭ. 
 

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɥɭɯɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɛɨɥɶɲɚɹ ɢɡ ɨɬɦɟɬɨɤ, 

ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: 
  ∇ʒʒʞ = ∇ʜʞʢ + ℎୱ, (6.1) 
 

ɝɞɟ    hୱ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ ɩɨ ɮɨɪɦɭɥɟ (6.2): 
  hୱ = h௥௨௡ଵ% + ∆hୱୣ୲ + a, (6.2) 
 
ɝɞɟ     hଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
1%; ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.3); ˃ – ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ III ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 0,5 ɦ. 

ɗɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɢ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɨɝɥɚɫɧɨ [29]. ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

  ∆hୱୣ୲ = k୵ ∙ V௪ଶ ∙ Lg ∙ d ∙ cosα , (6.3) 

 
ɝɞɟ     ܸ– ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ [30], ɪɚɜɧɚɹ ͳͷ ˏ/˔ ; 
 ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ͻ͵Ͳ ˏ; α – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ – ܮ          
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, α = Ͳ; ݀ – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ, ɩɨ ɮɨɪɦɭɥɟ (6.5); 
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          k୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ [31], ɪɚɜɧɵɣ: 
  ݇௪ = ͵ሺͳ + Ͳ,͵ ௪ܸሻ ∙ ͳͲ−଻ = ͵ሺͳ + Ͳ,͵ ∙ ͳͷሻ = ͳ,͸ͷ ∙ ͳͲ−଺. (6.4) 
 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
  ݀ = ∇ʜʞʢ − ∇ʓʜʏʹ = ʹ͹ − ͳ͹ʹ = ͷ,Ͳ ˏ. (6.5) 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɨɞɩɨɪɧɨɦ ɭɪɨɜɧɟ (ɇɉɍ) ɩɨ 

ɮɨɪɦɭɥɟ (6.3): 
  ∆hୱୣ୲ = ͳ,͸ͷ ∙ ͳͲ−଺ ∙ ͳͷଶ ∙ ͻ͵Ͳͻ,ͺͳ ∙ ͷ,Ͳ = Ͳ,ͲͲ͹ ˏ.  

 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ. 
Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
  ݃ ∙ ௪ܸଶܮ = ͻ,ͺͳ ∙ ͻ͵Ͳͳͷଶ = ͶͲ,ͷͷ, (6.6) 

  ݃ ∙ ௪ܸݐ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲͳͷ = ͳͶͳʹ͸, (6.7) 

 
ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ݐ =  ͸ ˚. 
 

Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [30]  ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ λ̅ୢ) ɢ ɡɧɚɱɟɧɢɹɦ ୥∙୲V   ɢ  ୥∙LVమ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅Vమ   

ɢ  ୥∙T̅V .  ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ: 

1 ɫɥɭɱɚɣ: ୥୦Vwమ = Ͳ,Ͳͳ͵; 
୥TVw = ͳ,͵ͺ;  

2ɫɥɭɱɚɣ: ୥୦Vwమ = Ͳ,Ͳͺʹ; ୥TVw = Ͷ,ͳͲ; 
ɉɪɢɧɢɦɚɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ: 

୥∙୦̅Vమ = Ͳ,Ͳͳ͵ ɢ ୥∙T̅V = ͳ,͵ͺ. 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
  h = Ͳ,ͲͳͶ ∙ V௪ଶg = Ͳ,Ͳͳ͵ ∙ ͳͷଶͻ,ͺͳ = Ͳ,͵Ͳ ˏ; (6.8) 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
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 T = ͳ,ͷ ∙ V୵g = ͳ,͵ͺ ∙ ͳͷͻ,ͺͳ = ʹ,ͳͳ ˔. (6.9) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
  λୢ = Tଶ ∙ gʹ ∙ π = ʹ,ͳͳଶ ∙ ͻ,ͺͳʹ ∙ ͵,ͳͶ = ͸,ͻ͸ ˏ. (6.10) 

 
ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ: 
  ݀ > Ͳ,ͷ ∙ λୢ; (6.11) 

 
          ͷ > ͵,Ͷͺ. 

 
ɍɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
  ℎଵ% = ℎ̅ ∙ ݇𝑖 = Ͳ,͵Ͳ ∙ ʹ,ͳ = Ͳ,͸͵ ˏ, (6.12) 
 

ɝɞɟ  ݇𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [30] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ ௚𝐿𝑉మ , ɪɚɜɟɧ 2,1. 
  h୰୳୬ଵ% = k୰ ∙ kp ∙ kୱp ∙ k୰୳୬ ∙ hଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ʹ͸ ∙ ʹ,Ͷ ∙ Ͳ,͸͵ = (6.13) 

 = ͳ,͹ʹ ˏ, 
 
ɝɞɟ  ݇௥ = ͳ ˋ kp = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɋɉ [30, ɬɚɛɥ.6], 
          ݇௦௣ =  ͳ,ʹ͸ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ [30,ɬɚɛɥ.7] 
          ݇௥௨௡ = ʹ,Ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [30, ɪɢɫ.10] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ቀ λd̅̅̅̅୦భ% = ଺,ଽ଺଴,଺ଷ = ͳͳቁ. 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɩɨ ɮɨɪɦɭɥɟ (6.2): 
  hୱ = ͳ,͹ʹ + Ͳ,ͲͲ͹ + Ͳ,ͷ = ʹ,ʹ͵ ˏ.  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 

  ∇ʒʒʞ = ∇ʜʞʢ + hୱ = ʹ͹ + ʹ,ʹ͵ = ʹͻ,ʹ ˏ.  
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6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʐʞ = ∇ʜʞʢ + hଵ% + ∆hୱୣ୲ + ܽ = ʹ͹ + Ͳ,͸͵ + Ͳ,ͲͲ͹ + Ͳ,Ͷ = (6.14) 
 = ʹͺ,Ͳ ˏ, 
 
ɝɞɟ    a − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ III – 0,4 ɦ. 
 

6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  
 
Ɋɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɬɪɟɬɶɟɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɯɨɞɚ 

3% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ,  ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,5% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
  ܳ˓ = ܳˑ˔ː.௠௔௫ଷ% − ሺ݊ − ͳሻ ∙ Qˆ˃ = ͳͷͻͳ − ሺͶ − ͳሻ ∙ ͳ͹ͳ = (6.15) 
 = ͳͲ͹ͺ ˏଷ ˔⁄ , 

 
ɝɞɟ ܳˑ˔ː.௠௔௫ − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɞɥɹ ȽɌɋ III ɤɥɚɫɫɚ; 
          ܳˆ˃   − ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ; 
          ݊ −  ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ. 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ   = ˅ݍ˓ܳ = ͳͲ͹ͺͷ͹,ͳͻ = ͳͺ,ͺͷ ≈ ͳͻ ˏ, (6.16) 

 
ɝɞɟ ݍ˅ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɩɨ ɮɨɪɦɭɥɟ (6.17): 
˅ݍ   = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ Ͷͷ,͹ͷ = ͷ͹,ͳͻ  ˏଶ ˔⁄ , (6.17) 
 
ɝɞɟ   ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ   = [ℎݒ] ∙ ℎʜʐ = ͷ ∙ ͻ,ͳͷ = Ͷͷ,͹ͷ ˏଶ ˔⁄ , (6.18) 
 
ɝɞɟ  [ݒℎ] = ͷ ˏ ˔⁄ −ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɵ. ℎʜʐ = ʢʜʐߘ − ˃ːˇߘ = ʹ͸,ͳͷ − ͳ͹ = ͻ,ͳͷ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʢʜʐ = ݂ሺܳː˄ሻ ɩɪɢ ܳˑ˔ː.˓.  3% (ɫɦ.ɩ.1.2, ɬɚɛɥɢɰɚ 1.4). 
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ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  

ܤ   = ݊ ∙ ܾ = ͵ ∙ ͻ = ʹ͹ ˏ, (6.19) 
 
ɝɞɟ ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  ܾ – ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ[33, ɫ.92], ɩɪɢɧɢɦɚɟɬɫɹ 9 ɦ. 
 

6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ   = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ( ͳͲ͹ͺͲ,Ͷͻ ∙ ʹ͹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͸,ͻ͹ ˏ , (6.20) 

 
ɝɞɟ  ݉ = Ͳ,Ͷͻ −ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ [34]. ܤ − ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 

ɇɚɩɨɪ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଶܪ   = ቆ ܳ˓݉ ∙ ߝ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ቇଶଷ , (6.21) 

 
ɝɞɟ  𝜎௡ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ [34]; ߝ − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (6.22): 

ߝ   = ͳ − Ͳ,ʹ ∙ ௬ߝ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͸,ͻ͹ͻ = Ͳ,ͻ , (6.22) 

 
ɝɞɟ  ߝ௬ −ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ, ɪɚɜɟɧ 0,7 [34]; ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɦ. 

ɉɨ ɮɨɪɦɭɥɟ 6.21 ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଶܪ   = ( ͳͲ͹ͺͲ,Ͷͻ ∙ Ͳ,ͻ ∙ ͳ ∙ ʹ͹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͹,ͷ ˏ.  
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Ɋɢɫɭɧɨɤ 6.1− ɮɨɪɦɚ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 

ܪ  = ଴ଶܪ − ߙ ∙  ଴ଶʹ݃ = ͹,ͷ − ͳ,ͳ ∙ ͵,ͷଶʹ ∙ ͻ,ͺͳ = ͸,ͺ ˏ, (6.23) 

 

ɝɞɟ α − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ  α = ͳ,ͳ; 
 ଴ − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

(6.24):  
଴ݒ     = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻߜʐሻ , (6.24) 

 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ ɩɨ ɮɨɪɦɭɥɟ (6.24): 
଴ݒ           = ͳͲ͹ͺሺʹ͹ − ͳ͹ሻ ∙ ሺʹ͹ + ሺ͵ − ͳሻ ∙ ʹሻ = ͵,ͷ,  

 
ɝɞɟ  ߜʐ − ɬɨɥɳɢɧɚ ɧɟɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ [33, c.230], ɪɚɜɧɚɹ: 
ʐߜ   = ሺͲ,ʹ –  Ͳ,ʹͷሻܾ = Ͳ,ʹʹ ∙ ͻ = ͳ,ͻͺ ≈ ʹ ˏ. (6.25) 

 
Ȼɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ܪ˔˕ = ͹,Ͳ ˏ 

[33]. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
  ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ʹ͹ − ͹,Ͳ = ʹͲ ˏ. (6.26) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
  ∇ʒʐ = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ʹͲ + ͳ,͸ ∙ ͹,Ͳ = ͵ͳ,ʹ ˏ. (6.27) 
     
ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɨɟɤɬɧɚɹ ɨɬɦɟɬɤɚ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ, ɚ ɢɦɟɧɧɨ 

ɧɚɢɛɨɥɶɲɚɹ ɩɨ ɡɧɚɱɟɧɢɸ ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɝɪɟɛɧɹ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ ߘʒʒʞ =ʹͻ,ʹ ˏ, ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ߘʒʐʞ = ʹͺ,Ͳ ˏ ɢ ɨɬɦɟɬɤɨɣ ɝɪɟɛɧɹ ɛɵɤɚ 
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∇ʒʐ = ͵ͳ,ʹ ˏ. Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ:  
ɨɬɦɟɬɤɚ ɛɵɤɚ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɬ: ∇ʒʐ = ͵ͳ,ʹ ˏ. 

 
6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 

ɇɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 

˅଴ଵ˒ˑܪ   = ቆ ܳ˓.˒ˑ˅݉ܤ√ʹ݃ቇଶ/ଷ = ( ͳʹͲ͹Ͳ,Ͷͻ ∙ ʹ͹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͹,ͷ ˏ, (6.28) 

 
ɝɞɟ     ܳ˓.˒ˑ˅ = ܳ˓.˒ˑ˅.௠௔௫ − ݊ܳʒЭʠ − ܳ˔ = ͳͺͻͳ − Ͷ ∙ ͳ͹ͳ − Ͳ = ͳʹͲ͹ ˏ; ܳ˓.˒ˑ˅.௠௔௫ = ܳ௠௔௫.଴,ହ% = ͳͺͻͳ ˏଷ/ܿ − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ ȽɌɋ III ɤɥɚɫɫɚ;  ܳ˔ = Ͳ ˏଷ/ܿ − ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ; ܤ −  ɫɭɦɦɚ ɜɫɟɯ ɩɪɨɥɟɬɨɜ. 

ɇɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
˅଴ଶ˒ˑܪ   = ቆ ܳ˓.˒ˑ˅݉𝜎˔ˉ𝜎௡ܤ√ʹ݃ቇଶ/ଷ = ቆ ͳʹͲ͹Ͳ,Ͷͻ ∙ Ͳ,ͻ ∙ ͳ ∙ ʹ͹ ∙ √ʹ݃ቇଶ/ଷ = (6.29) 

 = ͺ,ͳ ˏ, 
 

ɝɞɟ      𝜎˔ˉ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ, ɧɚɯɨɞɹɳɢɣɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
  𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ܾ˅଴ଵ˒ˑܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͹,ͷͻ = Ͳ,ͻ. (6.30) 

 
 ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ   = ˅଴ଶ˒ˑܪ − ݃ʹ଴˒ˑ˅ଶݒߙ = ͺ,ͳ − ͳ,ͳ ∙ ͵,ͺଶʹ ∙ ͻ,ͺͳ = ͹,͵ ˏ, (6.31) 

 
ɝɞɟ     ݒ଴˒ˑ˅ − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɩɨ 
ɮɨɪɦɭɥɟ (6.32): 
˅଴˒ˑݒ  = ܳ˓.˒ˑ˅ሺ∇ʣʞʢ − ∇ˇː˃ሻ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ ʐሻߜ . (6.32) 
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ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɩɨ 
ɮɨɪɦɭɥɟ (6.32): 
˅଴˒ˑݒ     = ͳʹͲ͹ሺʹ͹,͵ − ͳ͹ሻ ∙ ሺʹ͹ + ሺ͵ − ͳሻ ∙ ʹሻ = ͵,ͺ ˏ/˔.  

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
  ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ʹͲ + ͹,͵ = ʹ͹,͵ ˏ. (6.33) 
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ˓ = ʹ͹,͵ ˏ ɨɤɚɡɚɥɚɫɶ ɪɚɜɧɚ ɡɚɞɚɧɧɨɣ ∇ʣʞʢ˓ =∇ʣʞʢ = ʹ͹,͵ ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɧɭɸ ɨɬɦɟɬɤɭ ∇ʣʞʢ =ʹ͹,͵ ˏˈ˕˓, ɤɨɬɨɪɚɹ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ.  
 
6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ 

Ʉɪɢɝɟɪɚ−Ɉɮɢɰɟɪɨɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ Ⱥ [35, c.19], ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɧɚ ʜ˔˕ =͹ ˏ. ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɨɮɢɥɹ Ⱥ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1, ɚ ɫɚɦ ɨɝɨɥɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.1 − ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɨɮɢɥɹ 
№ ɬɨɱɤɢ x y x ·ɇɫɬ y·ɇɫɬ 

1 0 0,126 0 0,882 
2 0,1 0,036 0,7 0,252 
3 0,2 0,007 1,4 0,049 
4 0,3 0 2,1 0 
5 0,4 0,006 2,8 0,042 
6 0,5 0,027 3,5 0,189 
7 0,6 0,06 4,2 0,42 
8 0,7 0,1 4,9 0,7 
9 0,8 0,146 5,6 1,022 
10 0,9 0,198 6,3 1,386 
11 1 0,256 7 1,792 
12 1,1 0,321 7,7 2,247 
13 1,2 0,394 8,4 2,758 
14 1,3 0,475 9,1 3,325 
15 1,4 0,564 9,8 3,948 
16 1,5 0,661 10,5 4,627 
17 1,6 0,764 11,2 5,348 
18 1,7 0,873 11,9 6,111 
19 1,8 0,987 12,6 6,909 
20 1,9 1,108 13,3 7,756 

 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.2: 



81 
 

 
Ɋɢɫɭɧɨɤ 6.2 − Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɨɫɬɪɨɟɧɧɨɝɨ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ 

Ʉɪɢɝɟɪɚ−Ɉɮɢɰɟɪɨɜɚ 
 

ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɞɭɝɟ ɪɚɞɢɭɫɨɦ ܴ = ͷ ˏ.  

ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
  ܴ = ሺͲ,ʹ ÷ Ͳ,ͷሻ ∙ ሺܪ˔˕ + ʠ˅ሻ = Ͳ,ͷ ∙ ሺ͹ + ͵ሻ = ͷ ˏ, (6.34) 
 

ɝɞɟ     ܪ˔˕ − ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ; 
          ʠ˅ − ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.35): 
  ʠ˅ = ∇ʒʑ − ∇ʓʜʝ = ʹͲ − ͳ͹ = ͵ ˏ. (6.35) 
 

6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
  ℎˍ˓ = √ ߙ ∙ ܳଶ˓ሺܤ + ∑ሺ݊ሻ ∙ ሻଶ݃య˄ߜ = √ ͳ,ͳ ∙ ͳͲ͹ͺଶሺʹ͹ + ͸ሻଶ ∙ ͻ,ͺͳయ = ͷ,Ͳ ˏ, (6.36) 

 
ɝɞɟ     ߙ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ߙ = ͳ,ͳ ˏ; ߜ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ, ߜ˄ = ʹ ˏ. 

ɉɨɥɧɚ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
  ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ʹ͹ − ͳ͹ = ͳͲ,Ͳ ˏ. (6.37) 
 
ɍɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ𝑇బ = ଴ܶℎˍ˓ = ͳͲͷ,Ͳ = ʹ,ͲͲ ˏ. (6.38) 
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ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [34,ɪɢɫ.9.55] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖ ɜ 
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  − ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɜɟɥɢɱɢɧɵ ξ𝑇బ , ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ͺʹ ɢ ξ˔`` = Ͳ,Ͷͷ. 

ɉɟɪɜɚɹ ɢ ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
  ℎ௖′ = ξ௖ ∙ ℎˍ˓ = Ͳ,͸ʹ ∙ ͷ,ͳ = ͵,ʹ  ˏ. (6.39) 
  ℎ௖′′ = ξ௖′′ ∙ ℎˍ˓ = ͳ,ͳͷ ∙ ͷ,ͳ = ͷ,ͻ ˏ. (6.40) 
 
Ƚɥɭɛɢɧɚ ɜ ɇȻ  ℎʜʐ  = ͻ,ͳͷ  ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɡɚɬɨɩɥɟɧɧɵɣ, ሺℎ௖ ’’ < ℎʜʐሻ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɬɢɩɭ 

ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ.  
 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɍɚɤ ɤɚɤ ɨɫɧɨɜɚɧɢɟ ɫɤɚɥɶɧɨɟ, ɬɨ ɧɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ܤ௡ ɥɟɠɢɬ ɜ ɩɪɟɞɟɥɚɯ: 
௡ܤ  = ሺͲ,͹ ÷ Ͳ,ͺሻℎ = ሺͺ,Ͷ ÷ ͻ,͸ሻ, (6.41) 
 

ɝɞɟ     ℎ − ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɩɨ ɮɨɪɦɭɥɟ 6.42: 
  ℎ = ʜʞʢ − ˒ˑˇ = ʹ͹ − ͳͷ = ͳʹ ˏ. (6.42) 
 

 ɉɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ܤ௡ = 9,0 ɦ. 
 

6.4.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 
ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 

˔˄ܤ  = ܾ + ߜ = ͻ + ʹ = ͳͳ ˏ, (6.43) 
 

ɝɞɟ     ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; 
 .ɬɨɥɳɢɧɚ ɛɵɤɚ – ߜ          

Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ ɩɪɨɜɟɞёɦ 
ɩɨ ɛɵɤɭ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ  ɩɟɪɟɤɨɫɨɜ 
ɡɚɬɜɨɪɨɜ. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ 
ɲɢɪɢɧɨɣ 0,8 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,2 ɫɦ. ɒɢɪɢɧɚ ɩɨɫɬɨɹɧɧɵɯ ɲɜɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɬɚɤɨɣ, ɱɬɨɛɵ ɩɪɢ 
ɞɟɮɨɪɦɚɰɢɹɯ ɢɫɤɥɸɱɚɥɫɹ ɧɚɜɚɥ ɨɞɧɨɣ ɫɟɤɰɢɢ ɧɚ ɞɪɭɝɭɸ. Ɉɛɵɱɧɨ ɲɢɪɢɧɚ ɲɜɨɜ 
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ɫɬɭɩɟɧɱɚɬɚɹ, ɩɨɷɬɨɦɭ ɩɪɢɦɟɦ: ɭ ɩɨɞɨɲɜɵ – 2 ɫɦ,  ɭ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ 
– 4 ɫɦ, ɜɵɲɟ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ – 5 ɫɦ. 
 

6.4.3 Ȼɵɤɢ 
 

 Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ, ɦɨɫɬɨɜ (ɫɥɭɠɟɛɧɵɯ ɢ ɬɪɚɧɡɢɬɧɵɯ) ɢ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ – ɨɛɬɟɤɚɟɦɵɦ, ɞɥɹ ɩɥɚɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɜɯɨɞɚ ɜɨɞɵ ɜ ɜɨɞɨɫɛɪɨɫɧɨɟ ɨɬɜɟɪɫɬɢɟ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɫɠɚɬɢɟɦ ɩɨɬɨɤɚ. ɇɚ 
ɜɨɞɨɫɥɢɜɟ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɡɚɬɜɨɪɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɵɤɢ ɛɭɞɭɬ ɜɵɞɜɢɧɭɬɵ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɤɪɚɧɚ, ɨɪɝɚɧɢɡɚɰɢɢ ɩɥɨɳɚɞɤɢ ɯɪɚɧɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɫɨɡɞɚɧɢɹ 
ɫɥɭɠɟɛɧɨɝɨ ɩɪɨɟɡɞɚ. 

ɉɨɫɤɨɥɶɤɭ ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ܾ = ͻ ˏ, ɬɨ ɬɨɥɳɢɧɚ ɛɵɤɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: 

  ݀ >  ሺͲ,ʹ –  Ͳ,ʹͷሻܾ →  ݀ >  Ͳ,ʹʹ ∙ ͻ →  ݀ >  ͳ,ͺ ˏ. (6.44) 
 
ɉɪɢɦɟɦ ɛɵɤ ɬɨɥɳɢɧɨɣ ݀ =  ʹ ˏ. 
Ɍɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ ɩɪɟɞɟɥɚ ݀଴ = ሺͲ,ͺ ÷ͳ,ͷሻ, ݀଴ = 1,0 ɦ. 
Ɂɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, 

ɩɨɤɪɵɬɭɸ ɫ ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɨɛɲɢɜɤɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ 
ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ. ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ  ɫɨɫɬɚɜɢɬ 1 ɦ. ɒɢɪɢɧɚ ɩɚɡɚ 
ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɛɭɞɟɬ ɪɚɜɧɚ 0,5 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ – 0,5 ɦ. 
Ɋɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ. ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɫ ɰɟɥɶɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

 
6.4.4 ɍɫɬɨɢ 
 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɧɚɡɧɚɱɚɸɬɫɹ ɞɜɚ ɜɢɞɚ ɭɫɬɨɟɜ: ɪɚɡɞɟɥɶɧɵɣ ɢ 

ɫɨɩɪɹɝɚɸɳɢɣ.  
Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɥɟɞɨɫɛɪɨɫɨɦ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ, 

ɫɥɭɠɢɬ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɜɨɞɵ, ɢɞɭɳɢɯ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɥɟɞɨɫɛɪɨɫ. Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɹɜɥɹɟɬɫɹ ɨɩɨɪɨɣ ɞɥɹ 
ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. ɋɨɩɪɹɝɚɸɳɢɟ ɭɫɬɨɢ, ɧɚɯɨɞɹɳɢɟɫɹ 
ɛɥɢɠɟ ɤ ɥɟɜɨɦɭ ɢ ɩɪɚɜɨɦɭ ɛɟɪɟɝɭ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ 
ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ, ɨɬ ɪɚɡɦɵɜɚ 
ɜɨɞɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ.  
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6.4.5 ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 
 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ, ɩɟɲɟɯɨɞɧɭɸ ɞɨɪɨɠɤɭ ɢ ɦɟɫɬɨ ɞɥɹ 

ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ. ɒɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɪɚɜɧɚ 1,0 ɦ, ɲɢɪɢɧɚ ɩɭɬɟɣ 
ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ 8 ɦ. Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ 
ɚɜɬɨɞɨɪɨɝɨɣ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ 
ɝɪɟɛɧɸ ɪɚɜɧɚ 11 ɦ. 
 

6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 

6.5.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 

Ɉɛɵɱɧɨ ɜ ɨɫɧɨɜɚɧɢɢ ɢɡ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɩɪɢɦɟɧɹɸɬ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɧɚɡɧɚɱɚɟɬɫɹ:  

  ݈ˊ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ௡ = Ͳ,ͳ ∙ ͻ = Ͳ,ͻ ˏ, (6.45) 
 

ɝɞɟ     ܤ௡ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
Ɍɚɤ ɤɚɤ ɷɬɚ ɞɥɢɧɚ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɚ, ɩɪɢɧɢɦɚɟɬɫɹ ݈ˊ = ʹ,͸͵ ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
  ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫ = Ͳ,ͷ ∙ ͹,͹ͷ = ͵,ͺͺ ˏ, (6.46) 
 

ɝɞɟ     ܪ௠௔௫ = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ʹ͹ − ͳͻ,ʹͷ = ͹,͹ͷ ˏ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɜ ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ: 
ˊߜ   > ௖௥.௠ܬ௡ߛˊܪ∆ , (6.47) 

 
ɝɞɟ      ∆ܪˊ = ௗܪ − ௔௦ܪ = ͹,͹ͷ − ʹ,͵͵ = ͷ,Ͷʹ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ;      ܬ௖௥.௠ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ [35];   ߛ௡ = ͳ,ͳ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ [33, c.135]. 

Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɩɨ ɮɨɪɦɭɥɟ (6.47): 
ˊߜ   > ͷ,Ͷʹ ∙ ͳ,ͳͳͷ > Ͳ,Ͷ ˏ.  

 
6.5.2  Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ  
 
ɇɚɡɧɚɱɚɟɬɫɹ ɞɪɟɧɚɠ ɩɨɞ ɜɫɟɣ ɩɥɨɳɚɞɶɸ ɜɨɞɨɛɨɹ ɢ ɪɢɫɛɟɪɦɵ. 
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ɉɨɞ ɜɫɟɣ ɩɥɨɳɚɞɶɸ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ  ɢ ɪɢɫɛɟɪɦɵ ɭɫɬɪɚɢɜɚɟɬɫɹ 
ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɪɚɡɝɪɭɡɨɱɧɨɣ ɫɤɜɚɠɢɧɵ ɞɢɚɦɟɬɪɨɦ 0,2 ɦ ɫ 
ɜɵɜɨɞɨɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɜɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ − 
2 ɦ. 
 

6.6 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 

6.6.1 ȼɨɞɨɛɨɣ 
 

Ⱦɥɹ ɡɚɳɢɬɵ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɨɬ ɪɚɡɦɵɜɚ ɩɨɬɨɤɨɦ, ɫɛɪɚɫɵɜɚɟɦɵɦ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɭɫɬɪɚɢɜɚɟɦ ɜɨɞɨɛɨɣ ɢ ɪɢɫɛɟɪɦɭ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 

Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ: 
  ݈˅ = ሺͲ,ͺ ÷ ͳሻ݈˒˓ = Ͳ,ͺ ∙ ʹͲ = ͳ͸ ˏ, (6.48) 

 
ɝɞɟ     ݈˒˓ − ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.49): 
  ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻℎ௖" − ℎ௖′ ) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͷ,ͻ −  ͵,ʹሻ = ʹͲ ˏ. (6.49) 
 

Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ 
ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɫɞɜɢɝɚ ɩɨ ɮɨɪɦɭɥɟ Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 

.ˎ˒.˅ߜ   = Ͳ,ͳͷݒ௖√ℎ௖′ = Ͳ,ͳͷ ∙ ͳͳ,͸ ∙ √͵,ʹ = ͵,ͳ ˏ, (6.50) 
 

ɝɞɟ     𝜗˔ − ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ, ɩɨ ɮɨɪɦɭɥɟ (6.51):  
                   𝜗˔ = ܳ˓ሺܤ + 𝛴ߜ˄ሻ ∙ ℎ′௖ = ͳͲ͹ͺሺʹ͹ + ʹሻ ∙ ͵,ʹ = ͳͳ,͸ ˏ/˔. (6.51) 

 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɬɨɥɳɢɧɨɣ 3,1 ɦ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ߜ˅.˒ˎ = ͳ ˏ, ɩɪɢ ɭɫɥɨɜɢɢ 
ɡɚɤɪɟɩɥɟɧɢɹ  ɩɥɢɬɵ ɜ ɫɤɚɥɶɧɨɦ ɝɪɭɧɬɟ ɚɧɤɟɪɚɦɢ.   

 
6.6.2 Ɋɢɫɛɟɪɦɚ  

 
Ɋɢɫɛɟɪɦɚ − ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 

ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ.  
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɩɟɪɜɨɣ ɪɢɫɛɟɪɦɵ ɪɚɜɧɚ ɬɨɥɳɢɧɟ ɜɨɞɨɛɨɹ, ɬɨ ɟɫɬɶ − 1ɦ, 

ɬɨɥɳɢɧɚ ɜɬɨɪɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ  – 0,75 ɦ , ɬɪɟɬɶɟɣ ɪɚɜɧɚ ɩɨɥɨɜɢɧɟ ɬɨɥɳɢɧɵ 
ɜɨɞɨɛɨɹ,  − 0,5 ɦ. Ⱦɥɢɧɚ ɤɚɠɞɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ  5 ɦ. 
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6.6.3 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɩɪɨɜɨɞɢɬɶɫɹ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɫɨɫɬɚɜɚ 

ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɢɯ ɪɚɡɦɟɪɨɜ ɢ ɨɱɟɪɬɚɧɢɹ, ɢ ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɛɭɞɟɬ  ɫɨɫɬɨɹɬɶ ɬɨɥɶɤɨ ɢɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɛɟɡ ɞɪɟɧɚɠɚ. 

 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɉ [35, ɬɚɛɥɢɰɚ 5, ɱɟɪɬ. 7] ɨɬɧɨɲɟɧɢɟ ு𝑎𝑠ு𝑑  ɞɥɹ ɩɥɨɬɢɧ ܫܫܫ −ɝɨ ɤɥɚɫɫɚ ɪɚɜɧɨ 0,3. 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɪɚɜɟɧ: 
ௗܪ   = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ʹ͹ − ͳͻ,ʹͷ = ͹,͹ͷ ˏ. (6.52) 

 
Ɍɨɝɞɚ ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ, ɪɚɜɟɧ: 
௔௦ܪ   = Ͳ,͵ ∙ ௗܪ = Ͳ,͵ ∙ ͹,͹ͷ = ʹ,͵͵ ˏ. (6.53) 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ:  ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵэ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͲ,͹ͷ = ʹͲ͵,ͷ͸ ˍʜ/ˏ. (6.54) 
 
6.7 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɥɨɬɢɧɵ 
 
6.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ – ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ 

ɛɶɟɮɟ ɪɚɜɧɨɦ 27 ɦ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɪɚɜɧɨɦ 19,25 ɦ (ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ Qɫɚɧ = 50 ɦ3). 
 

6.7.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɛɟɡ ɭɱёɬɚ ɡɭɛɶɟɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.55):  
ˎ˒ܩ   = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͵͵,ͳͺ ∙ ͻ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͻ + ʹ = ͸͵ͻ,ʹ͵ ˍʜ/ˏ, (6.55) 

 
ɝɞɟ ܵ˒ˎ – ɩɥɨɳɚɞɶ ɩɥɨɬɢɧɵ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ «AutoCAD»; ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, 9 ɦ; ߩ˄ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ  ɛɵɤɚ: 
˄ܩ   = ܵ˄ ∙ ˄ߜ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ʹͳ͵,Ͷ͸ ∙ ʹ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͻ + ʹ = ͻͳ͵,͹͸ ˍʜ/ˏ. (6.56) 
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ɉɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
  ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺʹ͹,͵ − ʹͲ + Ͳ,ͷሻ ∙ ͻ = ͹Ͳ,ʹ ˏ, (6.57) 
 

ɝɞɟ     ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, 9 ɦ.  
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
  ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͹Ͳ,ʹ ∙ √͹Ͳ,ʹ ∙ ͻ,ͺͳ = ͵ͳ͹,͵ͷ ˍʜ, (6.58) 
 

ɝɞɟ     ݂ −  ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ ɜɵɱɢɫɥɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (6.57). 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɦ ɤ 1 ɩ. ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ   =  ܳˊܾ + ˄ߜ = ͵ͳ͹,͵ͷͻ + ʹ = ʹͺ,ͺͷ ˍʜ/ˏ, (6.59) 

 
ɝɞɟ     ܳˊ – ɜɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ (ɮɨɪɦɭɥɚ 8.4); ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ,9 ɦ; ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ, 2 ɦ. 
 

6.7.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

 ܶ˅ = ௪ߩ ∙ ݃ ∙ ℎଵଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳʹଶʹ = ͹Ͳ͸,͵ʹ ˍʜˏ , (6.60) 

 
ɝɞɟ     ߩ௪ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ; 
          ℎଵ − ɜɵɫɨɬɚ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ȼȻ  ɩɨ ɮɨɪɦɭɥɟ (6.61): 
  ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = ʹ͹ − ͳͷ = ͳʹ ˏ. (6.61) 
                         

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

  ܶː = ௪ߩ ∙ ݃ ∙ ℎଶଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,ʹͷଶʹ = ͺͺ,͸ ˍʜ/ˏ, (6.62) 

 
ɝɞɟ     ℎଶ − ɜɵɫɨɬɚ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɇȻ ɩɨ ɮɨɪɦɭɥɟ (6.63): 
  ℎଶ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳͻ,ʹͷ − ͳͷ,Ͳ = Ͷ,ʹͷ ˏ. (6.63) 
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ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 ܹː = ܹ˒ ˓ = ௪ߩ ∙ ݃ ∙ ܵэ˒ː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸,ͻͳͶ = ͸͹,ͺʹ ˍʜ/ˏ, (6.64) 
 

ɝɞɟ   ܵэ˒ː– ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ 
«AutoCAD». 

 
6.7.4 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 
ȼɵɫɨɬɚ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
  ℎ˅ˊ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳͻ,ʹͷ − ͳͷ = Ͷ,ʹͷ ˏ. (6.65) 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
  ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵэ˒˅́˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ͺ,ʹͷ = ͵͹ͷ,ʹ͵ ˍʜ/ˏ. (6.66) 

 
ɝɞɟ     ܵэ˒˅́˅ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ 
«AutoCAD».  
 

6.7.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɬɨɥɶɤɨ ɧɚ ɩɥɨɬɢɧɭ: 
  ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵэ˒˅́˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ͺ,ʹͷ = ͵͹ͷ,ʹ͵ ˍʜ/ˏ, (6.67) 
 

ɝɞɟ ܵэ˒ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɩɨɞ ɩɥɨɬɢɧɨɣ. 
 

6.7.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
  ˓ː = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ːʹቁ = ͻ ∙ ͳ,Ͳ ∙ ଶ݃ݐ (Ͷͷˑ − ʹʹʹ) = (6.68) 

 = Ͷ,ͳͲ ˍ ʜ ˏଶ,⁄  
 
ɝɞɟ ːߛ˅ˊ˅ = ͳͲ ˍ ʜ ˏଷ⁄  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 
          𝜑ː = ʹʹ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; 
          ℎː = ͳ,ͳͻ ˏ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 

 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
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ːܧ  = ˓ː ∙ ℎːʹ = Ͷ,ͳͲ ∙ ͳʹ = ʹ,Ͳͷ ˍʜ/ˏ.             (6.69) 

 
ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɪɞɢɧɚɬɚ ɷɩɸɪɵ ɛɭɞɟɬ ɪɚɜɧɹɬɶɫɹ ɨɪɞɢɧɚɬɟ ɞɚɜɥɟɧɢɹ 

ɧɚɧɨɫɨɜ: 
′˓ˆ݌   = ːߛ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = ͻ ∙ ͳ,Ͳ ∙ ଶ݃ݐ (Ͷͷ − ͵ͻʹ) = (6.70) 

 = ʹ,Ͳͷˍ ʜ ˏଶ⁄ . 

 
Ⱦɚɜɥɟɧɢɟ ɜ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 

ɧɚɧɨɫɨɜ, ɢ  ɜɟɫ ɝɪɭɧɬɚ: 
"˓ˆ݌   = (ːߛ ℎː + ߛ̂ ˓˅́ ˅ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = (6.71) 

 = ሺͻ ∙ ͳ,Ͳ + ͳͶ,ͷ ∙ ʹሻ ∙ ଶ݃ݐ ቀͶͷ − ଷଽଶ ቁ  = ͺ,͸ͷ ˍʜˏమ, 
 
ɝɞɟ     ℎˆ˓ – ɬɨɥɳɢɧɚ ɝɪɭɧɬɚ, 2 ɦ; 
ߛ̂            ˓˅́ ˅ −  ɜɡɜɟɲɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɜɬɨɪɨɝɨ ɫɥɨɹ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɩɨ ɮɨɪɦɭɥɟ (6.74): 
ߛ̂   ˓˅́ ˅ = ߛ̂ ˓̝̟ ˘ − ௪ߛ · ሺͳ − ݊଴ሻ = ʹʹ − ͳͲ · ሺͳ − Ͳ,ʹͷሻ = (6.72) 

 = ͳͶ,ͷ ˍʜ/ˏଷ, 
 
ɝɞɟ      ̂ߛ ˓̝̟ ˘ = ʹʹ ˍʜ/ˏଷ− ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɜɬɨɪɨɝɨ ɫɥɨɹ (ɫɭɯɨɣ); ݊ − ɩɨɪɢɫɬɨɫɬɶ ɞɥɹ ɞɢɨɪɢɬɨɜ, ɪɚɜɧɚɹ ݊ = Ͳ,ʹ͹. 
          Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ: 

˅˃ܧ   = ′˓ˆ݌ + ʹ′′˓ˆ݌ ∙ ℎˆ˓ = ʹ,Ͳͷ + ͺ,͸ͷʹ ∙ ʹ = ͳͲ,͹ ˍʜ/ˏ. (6.73) 

 
6.7.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Ɇɨɠɟɜɢɬɢɧɨɜɚ Ⱥ.Ʌ: 
 ܹ˅ ˑˎː = Ͳ,ͷߩ௪ · g · ℎଵ% · ቆ̅ߨߣ + ℎ଴ʹቇ = (6.74) 

 = Ͳ,ͷ · ͳͲͲͲ · ͻ,ͺͳ · Ͳ,͸͵ · ቀ଺,ଽ଺ଷ,ଵସ + ଴,ଶ଼ଶ ቁ = ͹,ʹͻ ˍʜ, 
 

ɝɞɟ     ̅ߣ −  ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
          ℎଵ% − ɜɵɫɨɬɚ  ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
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௪ߩ           = ͳͲ ˍʜˏయ − ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ; 
          ℎ଴ − ɜɵɫɨɬɚ, ɩɨ ɮɨɪɦɭɥɟ: 
  ℎ଴  = ߨ  · ℎଵ%ߣௗ  =  ͵,ͳͶ · Ͳ,͸͵͸,ͻ͸ = Ͳ,ʹͺ ˏ. (6.75) 

 
Ʌɢɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɇɉɍ: 
ݕ̝    = ߨߣʹ̅    − ͵ͅ hଵ%  =   ͸,ͻ͸ʹ · ͵,ͳͶ − ͵ͅ · Ͳ,͸͵ = Ͳ,ͺ͹ ˏ. (6.76) 

 
6.8 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɜ ɫɟɱɟɧɢɢ ɧɚ 
ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɧɢɠɟ ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ߛ௙, ɧɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ, 
ɩɥɟɱɢ ɫɢɥ (ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ, ɡɧɚɤ «ɩɥɸɫ», ɩɪɨɬɢɜ – «ɦɢɧɭɫ»): 

 
Ɍɚɛɥɢɰɚ 6.2 − Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ, ɫɛɨɪ ɧɚɝɪɭɡɨɤ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

 ௙ߛ
ɇɚɩɪɚɜɥɟɧɢɟ 

ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɇ 
ɋɢɥɚ ɫ 

ɭɱɟɬɨɦ ߛ௙,ɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɇɦ ܶ˅  1,0  706,32 706,32 4,00 2825,28 ܶː  1,0  88,60 88,60 1,30 -115,18 0,95 ˄ܩ  913,76 868,08 2,48 -2159,77 0,95 ˎ˒ܩ  639,23 607,27 0,4 -230,76 ܹ˅ ˊ˅ 1,0  375,23 375,23 0,00 0,00 ˗ܹ 1,0  203,56 203,56 1,9 386,76 ܧː 1,2  2,05 2,46 2,35 5,78 1,2 ˅˃ܧ  10,7 12,84 0,80 10,27 ܹː  1,0  67,83 67,83 2,80 183,91 ܹ˅ ˑˎː 1,0  7,29 7,29 11,10 80,92 0,9 ˊݍ  26,00 25,97 3,00 -77,9 
 𝛴 916,03 

 
ɋɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ: 
  ܰ = ܹː + ˄ܩ + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + ˊݍ = (6.77) 
 = ͸͹,ͺ͵ + ͺ͸ͺ,Ͳͺ + ͸Ͳ͹,ʹ͹ − ͵͹ͷ,ʹ͵ − ʹͲ͵,ͷ͸ + ʹͷ,ͻ͹ = 

 = ͻͷͻ,ͻͺ ˍʜ. 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
  𝜎௬௨ = − ˒ܤܰ + ͸ ∑ ˒ଶܤܯ = − ͻͷͻ,ͻͺͻ + ͸ ∙ ͻͳ͸,Ͳ͵ͻଶ = −͵ͺ,ͺͳ ˍʞ˃, (6.78) 

                         
ɝɞɟ     ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨݉௨ଶ − ௗ௨ሺͳܪ௪ߛ − ݉௨ଶሻ = −͵ͺ,ͺͳ ∙ Ͳଶ − ͳͲ ∙ ͳʹ ∙ ሺͳ − Ͳሻ = (6.79) = −ͳʹͲ ˍʞ˃, 
 

ɝɞɟ    ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௨ = ∇ʜʞʢ − ∇˒ˑˇ = ʹ͹ − ͳͷ = ͳʹ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ 
ɫɨ ɫɬɨɪɨɧɵ ȼȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
  𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨) ∙ ݉௨ = (ͳͲ ∙ ͳʹ + ሺ−͵ͺ,ͺͳሻ) ∙ Ͳ = Ͳ ˍʞ˃. (6.80) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
  𝜎௟௨ = 𝜎௬௨ሺͳ + ݉௨ଶሻ + ௗ௨݉௨ଶܪ௪ߛ = −͵ͺ,ͺͳ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͳʹ ∙ Ͳ = (6.81) = −͵ͺ,ͺͳ ˍʞ˃. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
  𝜎ʖ௨ = ௗ௨ܪ௪ߛ− = −ͳͲ ∙ ͳʹ = −ͳʹͲ ˍʞ˃. (6.82) 

 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ:                                 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
  𝜎௬௧ = − ˒ܤܰ − ͸ ∑ ˒ଶܤܯ = − ͻͷͻ,ͻͺͻ − ͸ ∙ ͻͳ͸,Ͳ͵ͻଶ = −ͳ͹Ͷ,ͷʹ ˍʞ˃, (6.83) 

 
ɝɞɟ     ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
  𝜎௫௧ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ሺͳ − ݉௧ଶሻ = (6.84) = −ͳ͹Ͷ,ͷʹ ∙ ͳ,ͳͻଶ − ͳͲ ∙ Ͷ,ʹͷ ∙ ሺͳ − ͳ,ͳͻଶሻ = −ʹʹͻ,Ͷͷ ˍʞ˃, 
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ɝɞɟ  ݉௧ = ߙ݃ݐܿ = °Ͷͳ݃ݐܿ = ͳ,ͳͷ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ 
ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳͻ,ʹͷ − ͳͷ = Ͷ,ʹͷ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ 

ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ˍʜ/ˏଷ. 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
  𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧) ∙ ݉௧ = −(ͳͲ ∙ Ͷ,ʹͷ + ሺ−ͳ͹Ͷ,ͷʹሻ) ∙ ͳ,ͳͻ = (6.85) = ͳͷ͹,ͳͲ ˍʞ˃. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
  𝜎ʖ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௗ௧ܪ௪ߛ ݉௧ଶ = (6.86) 
 = −ͳ͹Ͷ,ͷʹ ∙ ሺͳ + ͳ,ͳͻଶሻ + ͳͲ ∙ Ͷ,ʹͷ ∙ ͳ,ͳͻଶ = −͵͸ͳ,Ͷ͹ ˍʞ˃. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௗ௧ܪ௪ߛ− = −ͳͲ ∙ Ͷ,ʹͷ = −Ͷʹ,ͷ ˍʞ˃. (6.87) 
 
 6.8.1 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ 

 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ, ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ    ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (6.88) 
 

ɝɞɟ  ߛ௡ = ͳ,ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ [32];  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ [32]; 

௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ  = Ͳ,ͻ [35]; ܴ௕ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɩɨ ɫɠɚɬɢɸ [35,ɬɚɛɥ.3]. 
ȼɵɪɚɠɚɟɬɫɹ ܴ௕: 
  ܴ௕ ൒ ௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ|ߛ௖ௗ = ͳ,ͳͷ ∙ ͳ ∙ |−ͳʹͲ|Ͳ,ͻ = ͳͷ͵,͵͵ ˍʜ/ˏଶ. (6.89) 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ 

ȼ3,5  ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴܾ = 2100 ɤɇ/ɦ2. Ɍɚɤɢɦ  
ɨɛɪɚɡɨɦ, ɩɨ ɮɨɪɦɭɥɟ (6.89): 
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ͳ,ͳͷ ∙ ͳ ∙ |−ͳͷ͵,͵͵| ൑ Ͳ,ͻ ∙ ʹͳͲͲ;  
 ͳͷ͵,͵͵ ˍʜ/ˏଶ ൑ ͳͺͻͲ ˍʜ/ˏଶ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 
  𝜎௬௨ < Ͳ; 
 

 −͵ͺ,ͺͳ ˍʞ˃ < Ͳ. 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
  |𝜎௬௨| ൒ Ͳ,ʹͷߛ௪ܪௗ௨; (6.90) 
 
 |−͵ͺ,ͺͳ| ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͳʹ; 
 
 ͵ͺ,ͺͳ ˍʜ/ˏଶ ൒ ͵Ͳ,ͲͲ ˍʜ/ˏଶ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
6.9 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
  ܴ = ܰ ∙ 𝜑݃ݐ + ܿ ∙ ܤ = ͻͷͻ,ͻͺ ∙ Ͳ,͹ + ͺͲ ∙ ͻ = ͳ͵ͻʹ ˍʜ/ˏ, (6.91) 
 

ɝɞɟ     ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ (ɮɨɪɦɭɥɚ 8.1);      ܿ – ɫɰɟɩɥɟɧɢɟ ɛɟɬɨɧ−ɫɤɚɥɚ 80 ɤɇ/ɦ2;  
𝜑݃ݐ           − ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ  ɫɤɚɥɶɧɨɝɨ ɨɫɧɧɨɜɚɧɢɹ; 

 .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ܤ    
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
  F = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ + ˅˃ܧ = (6.92) 
 = ͹Ͳ͸,͵ʹ − ͺͺ,͸ + ͹,ʹͻ + ʹ,Ͷ͸ + ͳʹ,ͺͶ = ͸ͶͲ ˍʜ/ˏ. 
 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡, (6.93)ߛ
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ɝɞɟ  ߛ௡ = ͳ,ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɬɪɟɬɶɟɝɨ ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ [32];  ߛ௟௖ = ͳ [32]– ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ; ߛ௖ௗ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ [35]. 

 ͳ͵ͻʹ ∙ Ͳ,ͻ͸ͶͲ ∙ ͳ ൒ ͳ,ͳͷ;  

 ͳ,ͻ͸ ൒ ͳ,ͳͷ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɵɯ 10%, ɧɨ ɭɜɟɥɢɱɟɧɢɟ ɲɢɪɢɧɵ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ  ɢɥɢ ɭɜɟɥɢɱɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ, ɩɪɢɜɟɞɟɬ ɤ ɧɟɜɵɩɨɥɧɟɧɢɸ 
ɤɪɢɬɟɪɢɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɚɫɱɟɬɚ, ɬɨɝɞɚ ɞɨɩɭɫɬɢɦ, 
ɱɬɨ  ɩɨ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ. 
 

6.10 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɥɭɛɢɧɧɨɝɨ (ɞɨɧɧɨɝɨ) ɜɨɞɨɫɛɪɨɫɚ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 
ɜɵɩɨɥɧɟɧ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɩɥɨɬɢɧɵ: 

  ܳ˓ = ܸ˅ ˓˔ݐ˓˘ˇ = Ͳ,͵͸ͷ ∙ ͳͲଽͳͷͷͷʹ ∙ ͳͲଷ = ʹ͵,Ͷ͹ ˏଷ/ܿ, (6.94) 

 
ɝɞɟ     ܸ˅ ˇ˘˓ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

˓˔ݐ  = ͸ ˏˈ˔ − ɩɨɥɧɨɟ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ, ɜɵɪɚɠɟɧɧɨɟ ɜ ɫɟɤɭɧɞɚɯ. 
ȼɵɫɨɬɚ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɧɟɛɨɥɶɲɨɝɨ ɪɚɫɯɨɞɚ ℎˑ˕˅ = ͳ ˏ. 
ɉɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
  𝜔 = ߤ˓ܳ ∙ ܪ݃ʹ√ = ʹ͵,Ͷ͹Ͳ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͹,͹ͷ = ʹ,ͶͲ, (6.95) 

 
ɝɞɟ    ܳ˓ − ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ; ߤ = Ͳ,ͺ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɛɪɨɫɨɜ ɫ ɩɥɚɜɧɵɦɢ ɜɯɨɞɚɦɢ ɢ 
ɧɟɛɨɥɶɲɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ; ܪ − ɧɚɩɨɪ  ɧɚɞ ɜɵɯɨɞɧɵɦ ɫɟɱɟɧɢɟɦ, ɜ ɫɥɭɱɚɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ (ɨɛɳɚɹ ɲɢɪɢɧɚ ɨɬɜɟɪɫɬɢɣ): 
ܤ   = 𝜔ℎˑ˕˅ = ʹ,Ͷͳ = ʹ,Ͷ ˏ. (6.96) 
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Ɉɬɜɟɪɫɬɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɦɢɧɢɦɭɦ ɞɜɚ, ɬɨɝɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɚ 
ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  ܤ = Ͷ ˏ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ ɩɪɢɧɢɦɚɟɬɫɹ  
3,5 ɦ. 

ܤ  = ݊ ∙ ܾˑ˕˅ = Ͷ ∙ ͳ = Ͷ ˏ, (6.97) 
 
ɝɞɟ     ݊ − ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ; ܾˑ˕˅ − ɲɢɪɢɧɚ ɨɬɜɟɪɫɬɢɣ. 
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7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ.  
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɚɪɜɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ 
ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɚɪɜɫɤɨɝɨ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 
«Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ 
ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, 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 
ɇɚɪɜɫɤɭɸ Ƚɗɋ ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. 
ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 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 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 
 Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 

ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
– ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
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– ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 

– ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

– ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳɟɧɧɵɯ 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 ɩɨɞɱɢɧɟɧɧɨɝɨ 
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 ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɇɚɪɜɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:  

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

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

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
– ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
– ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ 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 
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ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". 

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 
ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ 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 ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ 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. 
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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 ɇɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ 
ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, Ɍɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɉɪɚɜɢɥɚɦ 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 Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ 
ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ 
ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
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ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ 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, 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

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

ɇɚ 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, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, 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, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
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 ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ:  

– ɨɮɨɪɦɥɟɧɢɟ  ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ 
ɜ ɫɥɭɱɚɹɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɜ ɩɭɧɤɬɟ 5.14 ɉɪɚɜɢɥ; 

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

ɪɚɛɨɬɵ. 
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ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 
ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ Ƚɗɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, 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. 
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8 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɇɚɪɜɫɤɢɣ ɝɢɞɪɨɭɡɟɥ  ɪɚɫɩɨɥɨɠɟɧ ɜ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ  ɧɚ ɪɟɤɟ 

ɇɚɪɜɚ, ɩɨ ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɢɬ ɝɪɚɧɢɰɚ ɫ ɗɫɬɨɧɢɟɣ. 
ɇɚɪɜɚ – ɤɨɪɨɬɤɚɹ ɪɟɤɚ, ɢɫɬɨɤ ɤɨɬɨɪɨɣ - ɑɭɞɫɤɨ-ɉɫɤɨɜɫɤɨɟ ɨɡɟɪɨ, ɚ ɭɫɬɶɟ - 

ɇɚɪɜɫɤɚɹ ɝɭɛɚ Ɏɢɧɫɤɨɝɨ ɡɚɥɢɜɚ Ȼɚɥɬɢɣɫɤɨɝɨ ɦɨɪɹ. Ⱦɥɢɧɚ ɪɟɤɢ 77 ɤɦ. Ȼɚɫɫɟɣɧ 
ɪ. ɇɚɪɜɵ ɩɥɨɳɚɞɶ ɤɨɬɨɪɨɝɨ 56200 ɤɦ2 . 

 ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ ɚɫɢɦɦɟɬɪɢɱɧɚ ɢ ɩɪɚɜɚɹ ɱɚɫɬɶ ɛɚɫɫɟɣɧɚ ɛɨɥɶɲɟ 
ɥɟɜɨɣ, ɨɛɳɟɟ ɩɚɞɟɧɢɟ 29,8 ɦ, ɫɪɟɞɧɢɣ ɭɤɥɨɧ 0,39‰, ɫɪɟɞɧɹɹ ɲɢɪɢɧɚ ɪɟɤɢ – 179 
ɦ, ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ – 5,6 ɦ, ɩɥɨɳɚɞɶ ɜɨɞɧɨɝɨ ɫɟɱɟɧɢɹ – 1059 ɦ2 .  

 ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ, ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɧɟɝɨɜɨɝɨ. Ȼɚɫɫɟɣɧ ɨɬɧɨɫɢɬɫɹ 
ɤ ɡɨɧɟ ɢɡɛɵɬɨɱɧɨɝɨ ɭɜɥɚɠɧɟɧɢɹ. ȼ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɜɵɩɚɞɚɟɬ ɨɤɨɥɨ 600 ɦɦ 
ɨɫɚɞɤɨɜ. ɇɚ ɜɨɡɜɵɲɟɧɧɨɫɬɹɯ ɜɵɩɚɞɚɟɬ ɨɤɨɥɨ 850 ɦɦ ɨɫɚɞɤɨɜ, ɧɚ ɩɨɛɟɪɟɠɶɟ 
ɑɭɞɫɤɨɝɨ ɨɡɟɪɚ ɢ ɪɚɜɧɢɧɚɯ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 640 ɦɦ ɜ ɝɨɞ. Ɉɫɚɞɤɨɜ 
ɜɵɩɚɞɚɟɬ ɛɨɥɶɲɟ, ɱɟɦ ɢɫɩɚɪɹɟɬɫɹ. ɇɚɢɛɨɥɶɲɟɟ ɩɨɬɟɩɥɟɧɢɟ ɫ ɹɧɜɚɪɹ ɩɨ ɚɩɪɟɥɶ. 
ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜ ɹɧɜɚɪɟ ɢ ɜ ɚɜɝɭɫɬɟ. 
ȼɟɫɟɧɧɟɟ ɩɨɥɨɜɨɞɶɟ ɧɚɱɢɧɚɟɬɫɹ ɜ ɧɚɱɚɥɟ ɚɩɪɟɥɹ, ɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜ ɫɟɪɟɞɢɧɟ 
ɢɸɥɹ.   

Ʌɟɞɨɜɵɟ ɹɜɥɟɧɢɹ ɧɚɱɢɧɚɸɬɫɹ ɜ ɨɤɬɹɛɪɟ – ɧɚɱɚɥɟ ɧɨɹɛɪɹ. 
ɉɪɨɰɟɫɫ ɡɚɦɟɪɡɚɧɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɚɠɨɪɚɦɢ.  

ɂɧɬɟɧɫɢɜɧɨɟ ɲɭɝɨɨɛɪɚɡɨɜɚɧɢɟ ɜɵɡɵɜɚɟɬ ɜ ɧɚɱɚɥɟ ɡɢɦɵ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɭɦɟɧɶɲɟɧɢɟ ɫɬɨɤɚ. Ʌɟɞɹɧɨɣ ɩɨɤɪɨɜ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɞɟɤɚɛɪɹ. Ɋɟɤɚ 
ɨɛɵɱɧɨ ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɞɟɤɚɞɟ ɚɩɪɟɥɹ.  ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩ.1.1. 

Ⱦɥɹ ɜɨɞɨɫɛɨɪɚ ɪ. ɇɚɪɜɚ ɤ ɢɫɬɨɱɧɢɤɚɦ ɡɚɝɪɹɡɧɟɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ:  − ɥɢɜɧɟɜɨɣ ɫɬɨɤ ɫ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ; − ɫɬɨɤ, ɩɨɫɬɭɩɚɸɳɢɣ ɫ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ;  − ɷɦɢɫɫɢɹ ɨɬ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɠɢɜɨɬɧɵɯ; − ɫɬɨɤ ɫ ɬɟɪɪɢɬɨɪɢɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɣ. 
Ⱦɢɮɮɭɡɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɹɜɥɹɸɬɫɹ ɥɢɜɧɟɜɵɟ ɫɬɨɤɢ ɫ 

ɫɟɥɢɬɟɛɧɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɨɧ. 
Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɩɨɫɬɭɩɚɸɬ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɛɚɫɫɟɣɧɚ ɇɚɪɜɵ 

ɨɬ 105 – ɢ ɩɪɟɞɩɪɢɹɬɢɣ ɱɟɪɟɡ 241 ɜɨɞɨɜɵɩɭɫɤ. Ȼɨɥɟɟ 1/3 ɩɪɟɞɩɪɢɹɬɢɣ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ ɨɬɧɨɫɹɬɫɹ ɤ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɦɭ 
ɯɨɡɹɣɫɬɜɭ, ɫɬɨɥɶɤɨ ɠɟ – ɤ ɫɥɚɧɰɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɭ ɰɟɦɟɧɬɚ, 
ɨɫɬɚɥɶɧɵɟ – ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɡɚɧɢɦɚɸɳɢɟɫɹ 
ɠɢɜɨɬɧɨɜɨɞɫɬɜɨɦ. Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ ɜ ɛɚɫɫɟɣɧɟ ɪ. ɇɚɪɜɚ ɜ ɩɪɟɞɟɥɚɯ 
Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɸɬɫɹ ɈȺɈ "Ʌɟɧɢɧɝɪɚɞɫɥɚɧɟɰ" ɢ ɨɬɞɟɥɟɧɢɹ 
«ɋɥɚɧɰɟɜɫɤɨɝɨ ɜɨɞɨɤɚɧɚɥɚ». Ɇɭɬɧɨɫɬɶ ɪɟɱɧɨɣ ɜɨɞɵ ɦɚɥɚ. Ɋɟɤɚ ɇɚɪɜɚ ɜɵɧɨɫɢɬ 
ɟɠɟɝɨɞɧɨ ɜ ɡɚɥɢɜ ɜ ɫɪɟɞɧɟɦ 136 ɬɵɫ. ɬ ɜɡɜɟɲɟɧɧɵɯ ɧɚɧɨɫɨɜ. ȼɨɞɵ ɪɟɤɢ 
ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɨɝɨ ɤɥɚɫɫɚ, ɨɬɧɨɫɹɬɫɹ ɤ ɫɥɚɛɨ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɦ. Ɉɬ ɝ. ɇɚɪɜɵ 

http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1747/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D0%BE%D0%B4%D1%8C%D0%B5
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1751/%D0%97%D0%B0%D0%BC%D0%B5%D1%80%D0%B7%D0%B0%D0%BD%D0%B8%D0%B5
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1752/%D0%97%D0%B0%D0%B6%D0%BE%D1%80
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1754/%D0%92%D1%81%D0%BA%D1%80%D1%8B%D1%82%D0%B8%D0%B5
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1750/%D0%9C%D1%83%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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ɞɨ ɭɫɬɶɹ ɜɨɞɵ ɪɟɤɢ ɡɚɝɪɹɡɧɟɧɵ ɫɬɨɱɧɵɦɢ  ɜɨɞɚɦɢ. ɉɨ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɇɚɪɜɚ 
ɨɬɧɨɫɢɬɫɹ ɤ ɫɥɚɛɨ ɡɚɝɪɹɡɧёɧɧɵɦ ɢɥɢ ɡɚɝɪɹɡɧёɧɧɵɦ ɪɟɤɚɦ. 

ɉɪɢ ɡɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɛɭɞɭɬ ɡɚɬɨɩɥɟɧɵ ɧɢɡɤɢɟ ɡɚɛɨɥɨɱɟɧɧɵɟ 
ɛɟɪɟɝɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. ɇɚɪɜɚ, ɚ ɬɚɤɠɟ ɧɢɠɧɟɟ ɬɟɱɟɧɢɟ ɪɟɤ ɉɥɸɫɫɚ, ɉɹɬɚ, 
Ʉɭɥɝɭ, Ɇɭɫɬɚɣɵɝɢ ɢ ɞɪ., ɩɪɢ ɷɬɨɦ ɜ ɨɫɧɨɜɧɨɦ ɡɚɬɨɩɹɬɫɹ ɛɨɥɨɬɚ ɢ ɡɚɛɨɥɨɱɟɧɧɵɟ 
ɥɟɫɚ. Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɛɨɥɨɬ, ɩɨɩɚɜɲɢɯ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ, ɫɨɫɬɚɜɢɬ ɩɪɢɦɟɪɧɨ 75 
ɤɦ2 . ɉɪɢ ɡɚɬɨɩɥɟɧɢɢ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɢɡɨɣɞɟɬ ɩɨɞɬɨɩɥɟɧɢɟ ɫɨɯɪɚɧɢɜɲɟɣɫɹ 
ɫɭɲɢ, ɭɪɨɜɟɧɶ ɛɨɥɨɬɧɵɯ ɜɨɞ ɩɨɞɧɢɦɟɬɫɹ. Ɇɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɨɬɪɵɜ ɬɨɪɮɹɧɨɣ 
ɦɚɫɫɵ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɜɫɩɥɵɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɨɛɪɚɡɨɜɚɧɢɟ ɩɥɚɜɚɸɳɢɯ ɨɫɬɪɨɜɨɜ. 
ȼ ɤɚɱɟɫɬɜɟ ɛɨɪɶɛɵ ɫ ɬɚɤɢɦɢ ɨɫɬɪɨɜɚɦɢ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɚɫɱɥɟɧɟɧɢɟ 
ɨɫɬɪɨɜɤɨɜ ɪɟɠɭɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɪɨɫɨɜɨɣ ɥɟɛɟɞɤɢɭ ɫ 
ɱɨɤɟɪɧɵɦ ɤɪɸɤɨɦ ɧɚ ɤɨɧɰɟ ɬɪɨɫɚ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɭɬ 
ɡɚɬɨɩɥɟɧɵ  ɨɤɨɥɨ 4030 ɝɚ ɫɟɥɶɯɨɡɭɝɨɞɢɣ ɢ ɩɟɪɟɧɟɫɟɧɵ 742 ɫɬɪɨɟɧɢɹ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɇɚɪɜɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 
 

8.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

  
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 

ɫɜɹɡɚɧɨ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ, ɚ ɬɚɤ ɠɟ 
ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɩɟɪɟɞɜɢɠɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ. Ȼɭɞɭɬ ɨɪɝɚɧɢɡɨɜɚɧɵ: ɩɪɨɟɡɠɚɹ 
ɱɚɫɬɶ, ɤɨɦɦɭɧɢɤɚɰɢɢ, ɤɚɪɶɟɪɵ, Ʌɗɉ,  ɩɨɫɟɥɤɢ ɜɪɟɦɟɧɧɨɝɨ ɩɪɨɠɢɜɚɧɢɹ, 
ɨɛɴɟɤɬɵ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ; ɪɚɛɨɬɵ ɩɨ ɨɫɧɨɜɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɝɢɞɪɨɭɡɥɚ; 
ɩɨɞɝɨɬɨɜɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɛɟɪɟɝɨɜɵɯ ɭɤɪɟɩɥɟɧɢɣ, ɜɨɡɜɟɞɟɧɢɟɦ ɞɚɦɛ ɢ 
ɞɚɥɶɧɟɣɲɟɟ ɡɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɢɡɨɣɞɭɬ ɢɡɦɟɧɟɧɢɹ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɜɥɟɱɟɬ ɬɪɚɧɫɮɨɪɦɚɰɢɸ 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. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 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. 
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Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: − ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; − ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ. 

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

 

8.3 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. 
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− Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. − 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 2 ɦ. 

 
8.4 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: 

1) Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
ܯ   = ܰ ∙ %ͳͲͲݍ ∙ ߩ = ʹͲͷͻ͸ͷ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͻʹ͸ͺ ˕, (8.1) 

 
ɝɞɟ    ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (205965 ɦ3); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%); ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3). 

2) 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 %. 

ɉɨ ɮɨɪɦɭɥɟ 8.1: 
ܯ   = ܰ ∙ %ͳͲͲݍ ∙ ߩ = ͻ͵ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͳ,ͺ͸ ˕,  

 
ɝɞɟ    ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (93 ɬ); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%); ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 9268 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,86 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
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ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

 
8.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɚɪɜɫɤɨɝɨ  Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸщɭɸ 
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 ȽЭɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸщɟɣ 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 Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ  –  ɝ.ɂɜɚɧɨɝɨɪɨɞ 

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 ɇɚɪɜɚ ɨɬ ɫɛɪɨɫɨɜ ɇɚɪɜɫɤɨɣ 
Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ ɂɜɚɧɝɨɪɨɞ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ 
ɨɛɴɟɤɬɨɜ ɇɚɪɜɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-
02.  

 
 
 
 



106 
 

9 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

9.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ 
 

9.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ  9.1. 

 
Ɍɚɛɥɢɰɚ 9. 1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2021 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 110,5 132,6 132,6 132,6 132,6 
ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 7448 7448 7448 7448 7448 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 823004 987605 987605 987605 987605 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,0 1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ∙ɱ 9547,20 11456,64 11456,64 11456,64 11456,64 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 814774 977729 977729 977729 977729 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ∙ɱ 
1147 1184 1219 1253 1286 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 77,88 96,47 99,32 102,09 104,78 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 11,88 14,72 15,15 15,57 15,98 
 
ɂɡ ɬɚɛɥɢɰɵ 9.1 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɨɛɴɟɦɵ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ Ƚɗɋ 
ɧɚɱɢɧɚɟɬ ɜɵɞɚɜɚɬɶ ɫɜɨɸ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ, ɚ ɬɚɤ ɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

9.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ  
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ [36].  

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
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ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ 
ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɉȺɈ «ɊɭɫȽɢɞɪɨ». 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɢ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 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 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
(ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɞɥɹ ɞɟɪɢɜɚɰɢɨɧɧɵɯ 
Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ [36, ɫ. 8]. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2021 ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2.  

 
Ɍɚɛɥɢɰɚ 9.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 777,3 103069,98 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 493,6 65451,36 
ɂɬɨɝɨ 1270,9 168521,34 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ 
ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.3. 
 
Ɍɚɛɥɢɰɚ 9.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 
Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 

Ɉɬ 16 ɞɨ 25 0,14 
ɋɜɵɲɟ 25 ɥɟɬ 0,20 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 

ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
2019 ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.4. 

 
Ɍɚɛɥɢɰɚ 9.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
ɈȺɈ «ɋɈ ȿɗɋ» 135,38 ɬɵɫ. ɪɭɛ./Ɇȼɬ 17,95 

ɈȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 

0,001097 ɬɵɫ. 
ɪɭɛ./Ɇȼɬ ɱ 

1,26 

ɈȺɈ «ɐɎɊ» (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ. 
ɪɭɛ./Ɇȼɬ·ɱ 

0,36 

ɂɬɨɝɨ 
 

19,57 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ ɇɚɪɜɚ [37], ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 30.12.2006ɝ. №876). 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.5. 
 
Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2026 2027 2028 2029 2030 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 145,68 145,68 145,68 145,68 145,68 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ. 70,54 69,14 67,74 66,34 64,94 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 168,52 168,52 168,52 168,52 168,52 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 6,61 6,48 6,35 6,22 6,09 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ. 19,57 19,57 19,57 19,57 19,57 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 5,50 5,50 5,50 5,50 5,50 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 416,42 414,89 413,36 411,83 410,30 

 
ɂɡ ɬɚɛɥɢɰɵ 9.5 ɜɢɞɧɨ, ɱɬɨ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɇɚɪɜɫɤɨɦɭ ɝɢɞɪɨɭɡɥɭ 

ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɤɚɠɞɵɣ ɝɨɞ. 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.1. 
 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 
ɂɡ ɞɢɚɝɪɚɦɦɵ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɟ ɪɚɫɯɨɞɵ ɩɪɢɯɨɞɹɬɫɹ ɧɚ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɚ ɧɚɢɦɟɧɶɲɢɟ ɫɨɫɬɚɜɥɹɸɬ 
ɧɚɥɨɝɢ ɧɚ ɜɨɞɭ ɢ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 
 

9.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ.  

ɍɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 

34%

18%

40%

2% 5%1% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ,ɪɭɛ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɪɭɛ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɪɭɛ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ,ɪɭɛ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ,ɪɭɛ
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– ɇȾɋ – 20% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
– ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
– ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
– ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 

2021–2025 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.6. 
 

Ɍɚɛɥɢɰɚ 9.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 189,30 264,68 256,60 262,04 265,70 
ɇȾɋ, ɦɥɧ. ɪɭɛ. 188,87 306,93 317,23 326,74 335,97 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ. ɪɭɛ. 11,30 11,40 11,40 11,40 11,40 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ. ɪɭɛ. 21,96 53,16 127,41 136,54 156,64 

ɂɬɨɝɨ 411,13 636,17 712,64 736,71 769,70 
 
ɂɡ ɬɚɛɥɢɰɵ  9.6 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɡɚɧɢɦɚɸɬ: 

ɧɚɥɨɝɢ ɧɚ ɩɪɢɛɵɥɶ ɢ ɢɦɭɳɟɫɬɜɨ. Ɍɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɇȾɋ ɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ. 

 
9.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
Ɉɰɟɧɤɚ ɩɪɢɛɵɥɢ – ɚɧɚɥɢɡ ɜɫɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 

ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ.  
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 

9.7. 
 

Ɍɚɛɥɢɰɚ 9.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ. ɪɭɛ. 1485,73 1846,92 1908,50 1965,13 1683,67 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ. ɪɭɛ. 234,11 324,87 378,02 395,09 417,26 

EBIT (ɩɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ ), 
ɦɥɧ. ɪɭɛ. 1251,62 1522,05 1530,48 1239,17 1266,41 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 250,32 304,41 306,10 247,84 253,28 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ. ɪɭɛ. 1001,30 1217,64 1224,38 991,34 1013,13 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 20,00 20,00 20,00 20,00 20,00 
 
ɂɡ ɬɚɛɥɢɰɵ 9.7 ɡɚɦɟɬɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɡɚɜɢɫɢɬ ɨɬ 

ɜɟɥɢɱɢɧɵ ɜɵɪɭɱɤɢ. ȼ ɩɟɪɢɨɞ ɫ 2021 ɩɨ 2025 ɝɨɞɵ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɩɪɢɛɵɥɢ, 
ɬɚɤ ɤɚɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɜɨɞ ɬɪɟɬɶɟɝɨ ɢ ɱɟɬɜɟɪɬɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  ɇɚɪɜɫɤɚɹ Ƚɗɋ ɧɚɱɢɧɚɟɬ ɜɵɞɚɜɚɬɶ ɫɜɨɸ 
ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ.  

ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɢ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɭɦɦɚ 
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ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɧɚɢɛɨɥɶɲɢɣ ɪɨɫɬ ɧɚɛɥɸɞɚɟɬɫɹ ɜ 
ɩɟɪɢɨɞ ɫ 2023 ɩɨ 2042 ɝɨɞ. 

 
 9.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9) [36]. 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: ɱɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɢ ɬ.ɞ. 

 
9.3.1 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  
Ⱦɨɯɨɞɵ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɇɚɪɜɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ 

ɇɚɪɜɚ ɦɨɳɧɨɫɬɶɸ 132,6 Ɇȼɬ. ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ 
ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɇɚɪɜɫɤɨɣ Ƚɗɋ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.8. 
 
Ɍɚɛɥɢɰɚ 9.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ  
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – PB, ɥɟɬ 7,0 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 2279,62 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,51 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ, ɪɭɛ./ɤȼɬ·ɱ  0,37 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 60460,23 

 
ɑɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 7,0 ɥɟɬ, ɦɨɠɧɨ ɜɡɹɬɶ 

ɤɪɟɞɢɬ, ɫɪɨɤɨɦ ɤɪɟɞɢɬɨɜɚɧɢɹ 144 ɦɟɫɹɰɚ, ɫɭɦɦɚ ɤɨɬɨɪɨɝɨ 6276,16 ɦɥɧ. ɪɭɛ. 
 

9.4 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ 
ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 9.9. 
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Ɍɚɛɥɢɰɚ 9.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 
ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 393,59 588,51 590,73 605,67 618,56 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 21,96 53,16 127,41 136,54 156,64 
ɂɬɨɝɨ ɧɚɥɨɝ. ɩɨɫɬɭɩɥɟɧ., ɦɥɧ. ɪɭɛ. 415,55 641,67 718,14 742,21 775,20 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 9.9 ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɸɬ ɧɚɥɨɝɨɜɵɟ 

ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ (ɜɨɞɧɵɣ ɧɚɥɨɝ, ɧɚɥɨɝɚ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ 
ɫɬɨɢɦɨɫɬɶ, ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ). 
ɇɚɢɦɟɧɶɲɭɸ ɱɚɫɬɶ, ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ (ɧɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ). ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ–ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ 
ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 
 9.5 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɭɱɟɫɬɶ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ: ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɩɪɢɬɨɤɚ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɭɪɨɜɧɹ 
ɪɟɢɧɜɟɫɬɢɰɢɣ. ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ (%) ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 9.2. 

 
 Ɋɢɫɭɧɨɤ 9.2  − ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, % 
 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 9.2 ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ 

ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ NPV, ɭɦɟɧɶɲɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɨɤɚɡɵɜɚɟɬ ɨɛɪɚɬɧɵɣ 
ɷɮɮɟɤɬ. 

ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ (%) ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 9.3. 

 
Ɋɢɫɭɧɨɤ 9.3 −  ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ, % 
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ɂɡ ɪɢɫɭɧɤɚ 9.3 ɜɢɞɧɨ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ NPV. 

ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (%) 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 9.4. 

 

 
Ɋɢɫɭɧɨɤ 9.4 − ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, % 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɪɢɛɵɥɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɫɬɟɬ, ɱɬɨ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 
9.4 

ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ (%) ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 9.5. 

 

 
Ɋɢɫɭɧɨɤ 9.5 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 

 
ɂɡ ɪɢɫɭɧɤɚ  9.5 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – 

ɭɦɟɧɶɲɚɟɬɫɹ ɜɟɥɢɱɢɧɚ NPV. ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, 
ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɩɚɪɚɦɟɬɪɨɜ: ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; ɭɦɟɧɶɲɟɧɢɟ ɰɟɧɵ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; ɭɦɟɧɶɲɟɧɢɟ ɧɚɥɨɝɨɜ; ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 
ɩɪɨɞɭɤɰɢɢ. 
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10 ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɠɢɦɨɜ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɩɪɢɦɟɪɟ ɞɟɣɫɬɜɭɸɳɟɣ Ƚɗɋ 

 

10.1 Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 
 

Эɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ — ɷɬɨ ɷɮɮɟɤɬɢɜɧɨɟ (ɪɚɰɢɨɧɚɥɶɧɨɟ) 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɷɧɟɪɝɢɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɭɪɨɜɧɹ ɟɣ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Эɧɟɪɝɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɪɚɠɚɸɳɢɟ 
ɨɬɧɨɲɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɷɮɮɟɤɬɚ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɤ 
ɡɚɬɪɚɬɚɦ  ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɨɢɡɜɟɞɟɧɧɵɦ  ɜ  ɰɟɥɹɯ  ɩɨɥɭɱɟɧɢɹ  ɬɚɤɨɝɨ  
ɷɮɮɟɤɬɚ, ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɪɨɞɭɤɰɢɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɩɪɨɰɟɫɫɭ,  
ɸɪɢɞɢɱɟɫɤɨɦɭ ɥɢɰɭ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɸ. 

Ɂɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɞɨɥɠɧɚ ɪɟɲɚɬɶɫɹ:  − ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ – ɩɭɬɟɦ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɭɡɥɚ ɢ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɪɟɠɢɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ  ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɦɢɧɢɦɢɡɚɰɢɢ ɜɪɟɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ 
ɨɛɴɟɤɬɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɤɨɦɩɨɧɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, ɜɵɛɨɪɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ  ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ;  −  ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ – ɩɭɬɟɦ ɤɨɧɬɪɨɥɹ ɪɟɠɢɦɚ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ;  −  ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ – ɜɧɟɞɪɟɧɢɟɦ ɫɢɫɬɟɦɵ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɴɟɤɬɚ ɫ ɰɟɥɶɸ 
ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɠɢɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ, ɚ ɬɚɤɠɟ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɰɟɥɶɸ ɧɟɩɪɟɪɵɜɧɨɝɨ ɭɥɭɱɲɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ;  − ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ – ɩɭɬɟɦ ɤɨɧɬɪɨɥɹ ɡɚ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟɦ ɜ ɩɟɪɢɨɞ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

 
10.2 ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ  ɋɚɹɧɨ -

ɒɭɲɟɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ  
 

ɋɚɹɧɨ − ɒɭɲɟɧɫɤɢɣ ɝɢɞɪɨɷɧɟɪɝɨɤɨɦɩɥɟɤɫ (ɋɒȽɗɄ) ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɥɹ ɰɟɥɟɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ.  

Ɉɫɧɨɜɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɧɟɪɝɨɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɋɒȽɗɄ: ɋɚɹɧɨɝɨɪɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ, ɏɚɤɚɫɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ, 
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Ʉɪɚɫɧɨɹɪɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ, ɇɨɜɨɤɭɡɧɟɰɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ ɢ 
Ʉɭɡɧɟɰɤɢɣ ɮɟɪɪɨɫɩɥɚɜɧɵɣ ɡɚɜɨɞ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɋɚɹɧɨ – ɒɭɲɟɧɫɤɨɣ Ƚɗɋ (ɋɒȽɗɋ) 6400Ɇȼɬ, 
ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ — 23,5 ɦɥɪɞ. ɤȼɬ.ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɂɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ, ɩɥɨɬɢɧɚ ɛɟɬɨɧɧɚɹ ɚɪɨɱɧɨ-ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ, 
ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɟɤɟ ȿɧɢɫɟɣ, ɧɚ ɝɪɚɧɢɰɟ ɦɟɠɞɭ Ʉɪɚɫɧɨɹɪɫɤɢɦ 
ɤɪɚɟɦ ɢ ɏɚɤɚɫɢɟɣ, ɭ ɩɨɫёɥɤɚ ɑɟɪёɦɭɲɤɢ. Ⱦɟɫɹɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɢɦɟɸɬ 
ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ 640 Ɇȼɬ ɤɚɠɞɵɣ. Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɬɢɩɚ 
ɊɈ – 230/833-ȼ-677 ɫɨɫɬɚɜɥɹɟɬ 194 ɦ.  

ɇɢɠɟ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜɯɨɞɹɳɚɹ ɜ ɫɨɫɬɚɜ ɋɒȽɗɄ 
ɤɨɧɬɪɪɟɝɭɥɢɪɭɸɳɚɹ Ɇɚɣɧɫɤɚɹ Ƚɗɋ (ɆȽɗɋ). ȼɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ 
ɞɥɹ ɫɝɥɚɠɢɜɚɧɢɹ ɤɨɥɟɛɚɧɢɣ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɋɒȽɗɄ, 
ɜɵɡɜɚɧɧɵɯ ɭɱɚɫɬɢɟɦ ɋɒȽɗɄ ɜ ɫɭɬɨɱɧɨɦ ɢ ɧɟɞɟɥɶɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɆȽɗɋ 321 Ɇȼɬ. ɇɚ ɆȽɗɋ ɭɫɬɚɧɨɜɥɟɧɵ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɬɢɩɚ ɉɅ-20/811Ⱥ-ȼ-1000. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɋɚɹɧɨ – ɒɭɲɟɧɫɤɨɣ Ƚɗɋ  242 ɦ, ɲɢɪɢɧɚ 
ɩɨ ɨɫɧɨɜɚɧɢɸ 105,7 ɦ, ɩɨ ɝɪɟɛɧɸ 25 ɦ. Ⱦɥɢɧɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 1074,4 ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ − 547 ɦ. 

ɉɥɨɬɢɧɚ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɥɟɜɨɛɟɪɟɠɧɭɸ ɝɥɭɯɭɸ ɱɚɫɬɶ ɞɥɢɧɨɣ 252,8 ɦ , 
ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɞɥɢɧɨɣ 331,8 ɦ , ɜɨɞɨɫɛɪɨɫɧɭɸ ɱɚɫɬɶ ɞɥɢɧɨɣ 189,6 ɦ  ɢ 
ɩɪɚɜɨɛɟɪɟɠɧɭɸ ɝɥɭɯɭɸ ɱɚɫɬɶ ɞɥɢɧɨɣ 300,2 ɦ.  

ɇɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ (ɇɉɍ) – 540 ɦ, ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ 
ɨɛɴёɦɚ (ɍɆɈ) ɜɨɞɨɯɪɚɧɢɥɢɳɚ – 500 ɦ. ɉɨɥɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ 
ɩɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɩɪɢ ɇɉɍ ɢ ɍɆɈ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.1. 
ȼɨɞɨɯɪɚɧɢɥɢɳɟ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɭɬɨɱɧɨɟ, ɧɟɞɟɥɶɧɨɟ ɢ 
ɝɨɞɢɱɧɨɟ  ɪɟɝɭɥɢɪɨɜɚɧɢɟ  ɫɬɨɤɚ. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ  ɭɱɚɫɬɜɭɟɬ  ɜ ɩɨɤɪɵɬɢɢ 
ɩɢɤɨɜ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ Ɉɗɋ ɋɢɛɢɪɢ.  
 
Ɍɚɛɥɢɰɚ 10.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɉɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɩɪɢ ɇɉɍ (539 ɦ) ɤɦ2 621 
ɉɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɩɪɢ ɍɆɈ (500 ɦ) ɤɦ2 239 

Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɇɉɍ ɤɦ2 30,71 
Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɍɆɈ ɤɦ2 16 
Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ Ɏɉɍ ɤɦ2 31,33 

Ɉɛɴɟɦ ɮɨɪɫɢɪɨɜɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɦɟɠɞɭ Ɏɉɍ ɢ ɇɉɍ) ɤɦ2 0,61 
 
10.3 ɉɪɨɜɟɞɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɢɫɩɵɬɚɧɢɣ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 

10.3.1 ɗɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ 
 

ɐɟɥɶɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɉȺɈ «ɊɭɫȽɢɞɪɨ» — 
«ɋɚɹɧɨ−ɒɭɲɟɧɫɤɚɹ Ƚɗɋ ɢɦ. ɉ. ɋ. ɇɟɩɨɪɨɠɧɟɝɨ» ɹɜɥɹɟɬɫɹ: 

https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BE%D1%87%D0%BD%D0%BE-%D0%B3%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%BE%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%95%D0%BD%D0%B8%D1%81%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%8F%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%8F%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BA%D0%B0%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D1%91%D0%BC%D1%83%D1%88%D0%BA%D0%B8_(%D0%A1%D0%B0%D1%8F%D0%BD%D0%BE%D0%B3%D0%BE%D1%80%D1%81%D0%BA)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B9%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%93%D0%AD%D0%A1
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 ɫɛɨɪ ɢ ɚɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɚɤɬɭɚɥɢɡɚɰɢɹ ɪɚɧɟɟ ɫɨɛɪɚɧɧɵɯ 
ɫɜɟɞɟɧɢɣ ɨ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɤɬɢɜɧɵɯ ɞɚɧɧɵɯ ɨɛ ɨɛɴɟɦɟ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ; 

 ɜɵɹɜɥɟɧɢɟ ɢ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧ ɩɟɪɟɪɚɫɯɨɞɚ 
ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

 ɪɚɡɪɚɛɨɬɤɚ ɩɟɪɟɱɧɹ ɬɢɩɨɜɵɯ, ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ ɢ ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɜɟɞɟɧɢɟ 
ɢɯ ɫɬɨɢɦɨɫɬɧɨɣ ɨɰɟɧɤɢ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɮɚɤɬɢɱɟɫɤɢɯ ɢ ɰɟɥɟɜɵɯ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɫɪɚɜɧɟɧɢɟ ɢɯ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ; 

 ɫɨɫɬɚɜɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ; 
 ɨɩɪɟɞɟɥɟɧɢɟ  ɩɨɬɟɧɰɢɚɥɚ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ, ɯɨɡɹɣɫɬɜɟɧɧɵɟ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɢ ɜɨɡɦɨɠɧɨɫɬɢ 
ɭɫɬɪɚɧɟɧɢɹ ɩɨɬɟɪɶ; 

 ɪɚɡɪɚɛɨɬɤɚ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɱɟɬɚ ɢ 
ɤɨɧɬɪɨɥɹ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 
ɩɨɬɟɪɢ; 

 ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
Ƚɗɋ ɫɨ ɫɪɨɤɨɦ ɩɥɚɧɢɪɨɜɚɧɢɹ 5 ɥɟɬ; 

 ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɫɧɢɠɟɧɢɸ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ;  

ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ  ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ  ɨɛɫɥɟɞɨɜɚɧɢɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ «ɉɪɨɝɪɚɦɦɨɣ  ɩɪɨɜɟɞɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ  ɨɛɫɥɟɞɨɜɚɧɢɣ  ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ».  

ɉɪɨɰɟɫɫ ɩɪɨɜɟɞɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɞɜɚ 
ɷɬɚɩɚ: 

ɗɬɚɩ ɩɟɪɜɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɫɚɦɨ ɩɪɨɜɟɞɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɫɥɟɞɨɜɚɧɢɹ, ɚ ɢɦɟɧɧɨ ɚɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɫɢɫɬɟɦ ɭɱɟɬɚ; ɫɛɨɪ ɢ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ; ɨɩɪɨɫ 
ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ; 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɩɨɜɵɲɟɧɢɹ  
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ  ɷɮɮɟɤɬɢɜɧɨɫɬɢ Ƚɗɋ, ɚ ɢɦɟɧɧɨ: ɪɟɤɨɦɟɧɞɚɰɢɢ ɢ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɨɞɧɨɝɨ ɫɬɨɤɚ; ɪɟɤɨɦɟɧɞɚɰɢɢ ɢ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɷɤɨɧɨɦɢɢ ɜɨɞɵ, ɬɟɩɥɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; ɪɟɤɨɦɟɧɞɚɰɢɢ ɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɨɩɬɢɦɢɡɚɰɢɢ ɫɢɫɬɟɦ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɞɪɭɝɢɯ ɪɟɫɭɪɫɨɜ; ɫɨɫɬɚɜɥɟɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ; ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɱɟɬɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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10.3.2 ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 

Ɉɫɧɨɜɨɣ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ,  ɹɜɥɹɸɬɫɹ ɧɨɪɦɚɬɢɜɧɵɟ  ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ  ɜ  ɰɟɥɨɦ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɟɤɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɩɨɬɟɪɹɦ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɢ 
ɨɬɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɤɪɢɜɨɣ ɫɜɹɡɢ ɭɪɨɜɧɟɣ ɢ ɪɚɫɯɨɞɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, 
ɡɚɜɨɞɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɧɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ.  

ɉɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɪɚ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚɬɭɪɧɵɟ ɢɫɩɵɬɚɧɢɹ. 
Ɉɫɧɨɜɧɵɦɢ ɢɫɯɨɞɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɹɜɥɹɸɬɫɹ:  

 ɡɚɜɨɞɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ, 
ɪɚɫɫɱɢɬɚɧɧɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɞɚɧɧɨɝɨ ɬɢɩɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ;  

 ɡɚɜɨɞɫɤɚɹ ɪɚɛɨɱɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɟɧɟɪɚɬɨɪɚ;  
 ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɢ ɜɨɞɨɨɬɜɨɞɹɳɢɯ 

ɫɨɨɪɭɠɟɧɢɹɯ ɨɬ ɪɚɫɯɨɞɚ ɜɨɞɵ (ɞɥɹ ɱɢɫɬɵɯ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ);  
 ɪɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɢɦɟɟɬ ɱɟɬɵɪɟ ɡɨɧɵ, 

ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɜɨɣ ɞɢɚɩɚɡɨɧ ɦɨɳɧɨɫɬɟɣ. ȼ ɩɟɪɜɨɣ ɡɨɧɟ 
ɪɚɛɨɬɚ ɬɭɪɛɢɧɵ ɪɚɡɪɟɲɚɟɬɫɹ, ɧɨ ɨɝɪɚɧɢɱɟɧɚ ɩɨ ɜɪɟɦɟɧɢ. Ɋɚɛɨɬɚ ɜɨ ɜɬɨɪɨɣ ɡɨɧɟ 
ɡɚɩɪɟɳɟɧɚ. Ɍɪɟɬɶɹ ɡɨɧɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɩɨɫɬɨɹɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɄɉȾ ɜ 
ɧɟɣ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ. ɑɟɬɜɟɪɬɚɹ ɡɨɧɚ ɧɚɯɨɞɢɬɫɹ ɡɚ ɥɢɧɢɟɣ ɨɝɪɚɧɢɱɟɧɢɹ 
ɦɨɳɧɨɫɬɢ, ɪɚɛɨɬɚ ɜ ɷɬɨɣ ɡɨɧɟ ɹɜɥɹɟɬɫɹ ɧɟɞɨɩɭɫɬɢɦɨɣ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱦ, ɪɢɫɭɧɨɤ Ⱦ.1-Ⱦ.2. 
ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɹɫɧɹɟɬɫɹ 
ɬɟɦ, ɱɬɨ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ɢ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɢɡɦɟɪɹɸɬɫɹ ɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɫɧɨɜɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

 
10.4 Ɉɩɬɢɦɢɡɚɰɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɉɞɧɨɣ ɢɡ ɦɟɪ ɭɥɭɱɲɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ 
ɮɢɧɚɧɫɨɜɵɟ ɢɡɞɟɪɠɤɢ, ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɢɡɚɰɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɫɬɚɧɰɢɢ. 

ɇɚ ɪɵɧɤɟ ɈɊɗɆ ɫɭɳɟɫɬɜɭɟɬ 2 ɜɢɞɚ ɬɨɜɚɪɚ – ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɢ 
ɦɨɳɧɨɫɬɶ. ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɮɢɤɚ 
ɧɚɝɪɭɡɤɢ ɜɵɞɚɜɚɟɦɵɦ ɨɩɟɪɚɬɢɜɧɵɦ ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ. ɉɨɦɢɦɨ 
ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɬɚɧɰɢɢ ɜɟɞɟɬɫɹ ɭɱɟɬ ɩɨɬɪɟɛɥɟɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. Ⱦɥɹ ɫɬɚɧɰɢɢ ɭɬɜɟɪɠɞɚɟɬɫɹ 
ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɦɨɳɧɨɫɬɢ, ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɷɬɚ ɧɨɪɦɚ ɩɪɟɜɵɲɟɧɚ, Ƚɗɋ 
ɩɨɤɭɩɚɟɬ ɩɟɪɟɪɚɫɯɨɞ ɧɚ ɪɵɧɤɟ. Ɍɚɤ ɠɟ ɱɟɦ ɛɨɥɶɲɟ ɩɨɬɪɟɛɥɟɧɢɟ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
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ɧɭɠɞɵ, ɬɟɦ ɦɟɧɶɲɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɹ ɩɪɨɞɚɟɬ, ɬɟɦ ɫɚɦɵɦ ɫɧɢɠɚɹ ɫɜɨɸ 
ɩɪɢɛɵɥɶ. Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 10.1. 

 
Ɋɢɫɭɧɨɤ 10.1 – ɍɜɟɥɢɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

 
ɇɚ ɜɟɥɢɱɢɧɭ ɨɛɴɟɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɥɢɹɟɬ ɜɟɞɟɧɢɟ 

ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɉɟɪɫɨɧɚɥ ɝɪɭɩɩ 
ɪɟɠɢɦɨɜ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɷɧɟɪɝɨɪɵɧɤɨɜ, ɪɚɫɫɱɢɬɵɜɚɹ ɮɚɤɬɢɱɟɫɤɭɸ ɦɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɭɱɚɫɬɜɭɹ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɧɨɪɦɚɬɢɜɨɜ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 

ȿɠɟɦɟɫɹɱɧɚɹ ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɧɨɟ ɫɨɛɫɬɜɟɧɧɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ, ɤɚɤ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨɬɪɟɛɥёɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɱɚɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɡɚ ɩɪɨɲɥɵɟ ɩɹɬɶ ɥɟɬ ɜ ɡɚɞɚɧɧɨɦ 
ɦɟɫɹɰɟ ɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ.  

Ɉɛɴɟɦ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɤɥɸɱɚɟɬ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɫɯɟɦɟ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ, 
ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɨɬɟɪɢ. 

 ɉɨɬɟɪɢ ɜ ɫɟɬɢ ɨɛɭɫɥɨɜɥɟɧɵ ɩɟɪɟɞɚɱɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɂ ɱɟɦ ɛɨɥɶɲɟ 
ɩɟɪɟɞɚɱɚ ɢ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɟɦ ɛɨɥɶɲɟ ɛɭɞɭɬ ɩɨɬɟɪɢ. ɉɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɣ ɮɨɪɦɢɪɭɸɬ ɞɨɩɭɫɬɢɦɵɣ ɛɚɥɚɧɫ (ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɨɬɟɪɢ), 
ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɤɥɚɫɫɨɦ ɬɨɱɧɨɫɬɢ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢ ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ ɢɯ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ.  ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɭɦɟɧɶɲɟɧɢɟ ɤɨɦɦɟɪɱɟɫɤɢɯ 
ɩɨɬɟɪɶ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɛɨɬɚɬɶ ɜ ɭɫɥɨɜɢɹɯ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɉɛɴɟɦ ɩɨɬɪɟɛɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ.  

Ɉɫɧɨɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɧɚ ɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ: − ɧɚɫɨɫɵ ɫɬɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɢɟ ɧɟɩɪɟɪɵɜɧɨ; − ɧɚɫɨɫɵ ɨɬɤɚɱɤɢ ɦɨɤɪɨɣ ɩɨɬɟɪɧɵ (ȼȻ,ɇȻ), ɪɚɛɨɬɚɸɳɢɟ ɩɨ ɞɚɬɱɢɤɚɦ 
ɭɪɨɜɧɹ; 
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− ɧɚɫɨɫɵ ɨɬɤɚɱɤɢ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ (ȼɄ), ɪɚɛɨɬɚɸɳɢɟ 1 ɪɚɡ ɜ ɝɨɞ ɩɪɢ 
ɨɬɤɚɱɤɟ ȼɄ; − ɧɚɫɨɫɵ Ɇɇɍ, ɪɚɛɨɬɚɸɳɢɟ ɩɨ ɞɚɬɱɢɤɚɦ ɞɚɜɥɟɧɢɹ; − ɞɢɫɬɢɥɥɹɬɨɪɵ, ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɞɢɫɬɢɥɥɹɬɚ; − ɤɪɚɧɵ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɩɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ; − ɤɨɦɩɪɟɫɫɨɪɚ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɛɨɬɚɸɳɢɟ ɩɨ ɞɚɬɱɢɤɚɦ 
ɞɚɜɥɟɧɢɹ; − ɤɪɚɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɩɪɢ ɩɨɞɴɟɦɟ ɡɚɬɜɨɪɨɜ ȼȻ ɢ ɇȻ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; − ɨɫɜɟɳɟɧɢɟ, ɧɨɱɶɸ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ; − ɨɫɜɟɳɟɧɢɟ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɤɪɭɝɥɨɫɭɬɨɱɧɨ; − ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɚɹ, ɨɬɨɩɥɟɧɢɟ, ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɩɨ ɞɚɬɱɢɤɚɦ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

ɉɪɢ ɷɤɨɧɨɦɢɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɧɟɨɛɯɨɞɢɦɨ ɧɟ ɞɨɩɭɫɬɢɬɶ ɧɚɪɭɲɟɧɢɟ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɟɡ 
ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɡɦɨɠɧɨ ɜɪɟɦɟɧɧɨɟ ɨɬɤɥɸɱɟɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 10.2 ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

  
Ɍɚɛɥɢɰɚ10.2 – ɋɩɢɫɨɤ ɨɬɤɥɸɱɚɟɦɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɉɨɬɪɟɛɢɬɟɥɶ 
ɋɥɭɱɚɢ ɪɚɡɪɟɲɟɧɢɹ 

ɨɬɤɥɸɱɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɹ 

Ⱦɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ 
ɨɬɤɥɸɱɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɹ 

ɋɷɤɨɧɨɦɥɟɧɧɚɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɡɚ 

ɱɚɫ, Ɇȼɬ.ɱ 

Ⱦɢɫɬɢɥɥɹɬɨɪɵ 
Ʉɨɝɞɚ ɛɚɤɢ ɡɚɩɚɫɚ 

ɞɢɫɬɢɥɥɹɬɚ ɡɚɩɨɥɧɟɧɵ. 

ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ 
ɞɢɫɬɢɥɥɹɬɚ: 24 ɦ3 ɜ 
ɦɟɫɹɰ. Ƚɨɬɨɜɢɬɫɹ 

ɞɢɫɬɢɥɥɹɬ ɩɨ 4ɦ3 ɜ 
ɫɭɬɤɢ. 24 ɞɧɹ ɜ ɦɟɫɹɰɟ 
ɞɢɫɬɢɥɥɹɬɨɪɵ ɦɨɝɭɬ 

ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ 

0,73 

Ɉɫɜɟɳɟɧɢɟ 
ȿɫɥɢ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ 

ɧɚɛɥɸɞɚɟɬɫɹ ɩɟɪɟɪɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ȼ ɧɨɱɧɨɟ ɜɪɟɦɹ, ɫ 21:00 
ɞɨ 06:00 

0,015 

Ɉɫɜɟɳɟɧɢɟ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

ȼ ɫɜɟɬɥɨɟ ɜɪɟɦɹ ɫɭɬɨɤ 
ɇɚ ɩɪɨɬɹɠɟɧɢɢ 

ɫɜɟɬɨɜɨɝɨ ɞɧɹ, ɫ 08:00 ɞɨ 
17:00 

0,022 

ɂɬɨɝɨ  0,77 
 
10.4.1 Ɉɫɧɨɜɧɵɟ ɪɚɫɯɨɞɵ ɢ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɋɚɹɧɨ – 

ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɬɚɧɰɢɢ ɞɟɥɹɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ: − ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ, ɜɵɱɢɫɥɹɸɬɫɹ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 

ɩɪɨɰɟɫɫɚɦɢ ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤ ɠɟ ɩɟɪɟɞɚɱɟɣ ɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɷɧɟɪɝɢɢ ɜ ɬɟɩɥɨ; 
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− ɫɨɛɫɬɜɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɬɚɧɰɢɢ (ɋɇ), ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɢ, ɪɚɫɯɨɞ ɪɟɝɢɫɬɪɢɪɭɸɬ ɫɱɟɬɱɢɤɢ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɋɇ; − ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ (ɤɨɦɦɟɪɱɟɫɤɢɟ) ɩɨɬɟɪɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 
ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɢɡɦɟɪɟɧɢɣ, ɬɚɤɢɟ ɩɨɬɟɪɢ ɩɨɥɭɱɚɸɬ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɧɚ ɨɫɧɨɜɟ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ;  

ɋɨɫɬɚɜ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɞɪɨɛɧɨ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 10.3:  
 

Ɍɚɛɥɢɰɚ 10.3 – ɋɬɪɭɤɬɭɪɚ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ 

ɇɚɝɪɭɡɨɱɧɵɟ: ɜ ɥɢɧɢɹɯ, ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɜ 
ɬɨɤɨɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɪɟɚɤɬɨɪɨɜ 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ: ɜ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɜ 
ɤɨɦɩɟɧɫɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɜ ɢɡɨɥɹɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɧɚɩɪɹɠɟɧɢɹ, ɫɱɟɬɱɢɤɚɯ, ɭɫɬɪɨɣɫɬɜɚɯ ȼɑ-ɫɜɹɡɢ 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ: ɧɚ ɤɨɪɨɧɭ, ɨɬ ɬɨɤɨɜ ɭɬɟɱɤɢ ɩɨ ɢɡɨɥɹɬɨɪɚɦ ȼɅɗɉ 

ɋɨɛɫɬɜɟɧɧɵɟ 
ɩɨɬɪɟɛɥɟɧɢɹ 

ɫɬɚɧɰɢɢ 

ɋɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɏɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɇɟɞɨɭɱɟɬ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɌɌ, Ɍɇ ɢ ɫɱɟɬɱɢɤɨɜ 

Ʉɨɦɦɟɪɱɟɫɤɢɟ 
ɩɨɬɟɪɢ 

ɉɨɥɟɡɧɵɣ ɨɬɩɭɫɤ 
Ʉɨɧɬɪɨɥɶ ɩɨɬɪɟɛɥɟɧɢɹ 

 
10.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚ ɋɚɹɧɨ –

ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 
 

10.5.1 Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɋɚɹɧɨ – ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 

 
ȼɨ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ ɚɝɪɟɝɚɬ ɪɚɛɨɬɚɟɬ ɜɯɨɥɨɫɬɭɸ, ɬ. ɤ. ɩɨɞɤɥɸɱɟɧɢɟ 

ɚɝɪɟɝɚɬɚ ɤ ɫɟɬɢ ɜɨɡɦɨɠɧɨ  ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɢɧɫɬɪɭɤɰɢɟɣ. ɉɨɬɟɪɢ  ɧɚ  ɯɨɥɨɫɬɨɣ  ɯɨɞ ɫɨɤɪɚɳɚɸɬɫɹ ɞɨ ɦɢɧɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɵɯ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɢɫɩɵɬɚɧɢɣ. 

Ⱦɥɹ ɧɟ ɞɨɩɭɳɟɧɢɹ ɯɨɥɨɫɬɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɤɚɱɟɫɬɜɟɧɧɨɟ  
ɩɥɚɧɢɪɨɜɚɧɢɟ  ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ  ɪɟɠɢɦɚ,  ɩɪɢɬɨɤɚ  ɜ  ɋɚɹɧɨ -ɒɭɲɟɧɫɤɨɟ  
ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɇɟɨɛɯɨɞɢɦɨ ɪɚɡɜɢɜɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ  ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɭɸ  
ɫɥɭɠɛɭ ɫ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɦɟɬɟɨɫɬɚɧɰɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɚɤɥɸɱɟɧɵ 
ɩɨɞɪɹɞɧɵɟ ɞɨɝɨɜɨɪɵ ɫ ɝɢɞɪɨɦɟɬɫɥɭɠɛɨɣ ɪɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ, ɤɨɬɨɪɵɟ 
ɪɚɡɜɢɜɚɸɬ ɫɟɬɶ ɧɚɛɥɸɞɟɧɢɣ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɜɵɫɢɬ ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɚ 
ɩɪɢɬɨɤɚ ɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

Ⱦɥɹ ɫɨɤɪɚщɟɧɢɹ ɩɨɬɟɪɶ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ:  
1.ɋɜɨɟɜɪɟɦɟɧɧɨ ɩɟɪɟɫɦɚɬɪɢɜɚɬɶ ɦɟɬɨɞɢɤɭ ɭɱɟɬɚ ɜɨɞɵ ɱɟɪɟɡ ȽȺ, ɚ ɬɚɤɠɟ 

ɦɟɬɨɞɢɤɭ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɟɪɟɩɪɨɜɟɪɹɬɶ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɨɞɢɬɶ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɨɩɵɬɵ. 
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2.Ɉɩɬɢɦɢɡɢɪɨɜɚɬɶ ɪɟɠɢɦ ɪɚɛɨɬɵ ȽȺ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɠɢɦ 
ɪɚɛɨɬɵ ȽȺ ɛɥɢɡɤɢɯ ɤ ɡɨɧɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɄɉȾ, ɚ ɬɚɤɠɟ ɭɥɭɱɲɚɬɶ ɤɚɱɟɫɬɜɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ  ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɫɨɡɞɚɜɚɬɶ ɪɚɡɜɢɬɭɸ ɫɟɬɶ 
ɝɢɞɪɨɦɟɬɫɥɭɠɛɵ. 

3.Ɉɩɬɢɦɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɲɭɧɬɢɪɭɸɳɢɯ ɪɟɚɤɬɨɪɨɜ (ɒɊ). Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɨɬɤɥɸɱɟɧɢɟ ɲɭɧɬɢɪɭɸɳɢɯ ɪɟɚɤɬɨɪɨɜ, ɜɤɥɸɱɚɬɶ ɬɨɥɶɤɨ ɜ ɬɟ ɱɚɫɵ, 
ɤɨɝɞɚ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɟɛɭɟɬɫɹ. 

4.ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ɍ1-Ɍ5. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 
ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɛɨɥɶɲɟɣ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɱɬɨɛɵ ɧɚ ɭɤɪɭɩɧɟɧɧɵɯ 
ɛɥɨɤɚɯ ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɨɫɬɚɜɚɥɫɹ ɜ ɪɚɛɨɬɟ, ɜɬɨɪɨɣ ɜ ɪɟɡɟɪɜɟ (ɥɢɛɨ ɜ 
ɪɟɦɨɧɬɟ). ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, 
ɱɬɨ ɧɚɝɪɭɡɤɚ ɦɟɠɞɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɪɹɦɨɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 
ɢɯ ɦɨɳɧɨɫɬɹɦ ɢ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɧɚɩɪɹɠɟɧɢɹɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

 
10.5.2 Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ Ɇɚɣɧɫɤɨɣ Ƚɗɋ 
 

ȼ 1990 ɝ. ɧɚ Ɇɚɣɧɫɤɨɣ Ƚɗɋ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ȽȺ. ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽȺ 
ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɧɚɪɭɲɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ, ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɞɟɥɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɩɪɨɩɟɥɥɟɪɧɨɦ ɪɟɠɢɦɟ, ɚ 
ɧɟ ɩɪɨɟɤɬɧɨɦ (ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɦ). 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɦɨɞɟɪɧɢɡɚɰɢɢ  ɝɢɞɪɨɬɭɪɛɢɧ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɵ 
ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

1.  Ɉɬɦɟɬɤɚ ɍɆɈ ɩɨɧɢɡɢɬɫɹ ɫ 322,5 ɞɨ 319,0 ɦ, ɬ. ɟ. ɭɜɟɥɢɱɢɬɫɹ 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɪɚɡɧɢɰɚ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɭɜɟɥɢɱɢɬɫɹ ɫ 1,5 ɞɨ 3,5 ɦ., ɱɬɨ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ. 

2. ɇɚ Ɇɚɣɧɫɤɨɣ Ƚɗɋ ɜɨɡɦɨɠɧɨ ɛɭɞɟɬ ɧɟ ɫɭɬɨɱɧɨɟ, ɚ ɧɟɞɟɥɶɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɚ Ɇɚɣɧɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

3. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɛɨɱɢɯ ɨɬɦɟɬɨɤ ȼȻ Ɇɚɣɧɫɤɨɣ Ƚɗɋ ɭɜɟɥɢɱɢɬɫɹ 
ɧɚɩɨɪ ɧɚ ɋɒȽɗɋ,  ɱɬɨ ɩɨɜɥɢɹɟɬ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ.
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ȼ  ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɜɵɛɪɚɧɵ ɨɫɧɨɜɧɵɟ 
ɷɥɟɦɟɧɬɵ ɇɚɪɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ɇɚɪɜɚ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ III 
ɤɥɚɫɫɨɦ ɫɨɨɪɭɠɟɧɢɹ. 

ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɜɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. Ɉɩɪɟɞɟɥɟɧɵ ɩɟɪɢɨɞɵ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɹ, ɩɨɫɬɪɨɟɧ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɨɩɪɟɞɟɥɟɧ 
ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ – ɫɭɬɨɱɧɵɣ. Ɍɚɤ ɠɟ ɨɩɪɟɞɟɥɟɧɚ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ 1,753 
ɦɥɧ. ɤȼɬ∙ɱ. ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 981,72 ɦɥɧ ɤȼɬ∙ɱ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 132,6 Ɇȼɬ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 24,67 ɦ, 
ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ 21,8 ɦ, ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 21,6 ɦ, ɚ ɬɚɤ ɠɟ ɜɵɛɪɚɧ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ30ɛ − ȼ – 500, ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 4 ɲɬ, 
ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 3 ɦ, ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ – 
695/155 –  ͶͲ, ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ Ɇɇɍ 6,3/1 − 40 – 8 – 2, 
ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊ – 100 – 3. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ ɢ ɫɯɟɦɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ 110ɤȼ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ  ɨɞɧɨɣ 
ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ ɧɚ 5 ɩɪɢɫɨɟɞɢɧɟɧɢɣ. Ⱥ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɢ ɤɚɬɚɥɨɠɧɵɦ 
ɞɚɧɧɵɦ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌȾ−40000/110, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ – 2500/10,  
ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ − 70/11 ɞɥɹ ȼɅɗɉ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧɵ 
ɢ ɪɚɫɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɍɗ. 

ɇɚɪɜɫɤɚɹ Ƚɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɩɥɨɬɢɧɧɨ – ɞɟɪɢɜɚɰɢɨɧɧɨɣ ɫɯɟɦɟ. 
Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ: 
- ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɭɡɥɚ ɞɟɪɢɜɚɰɢɢ; 
- ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ  ɩɥɨɬɢɧɚ ɭɡɥɚ ɞɟɪɢɜɚɰɢɢ; 
- ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ ɭɡɥɚ ɞɟɪɢɜɚɰɢɢ; 
- ɜɨɞɨɩɪɢɟɦɧɢɤ; 
-ɞɟɪɢɜɚɰɢɨɧɧɵɣ ɤɚɧɚɥ; 
Ɋɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɯɚɪɚɤɬɟɪɧɵɟ 

ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
- ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 9 ɦ; 
- ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 15 ɦ; 
- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 31, 2 ɦ; 
- ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 2; 
- ɱɢɫɥɨ ɝɥɭɛɢɧɧɵɯ ɨɬɜɟɪɫɬɢɣ – 4; 
- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 31, 2 ɦ; 
- ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ − 11 ɦ. 
ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, 
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ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɥɨɬɢɧɚ ɇɚɪɜɫɤɨɣ Ƚɗɋ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɨ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ 
ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ: 

-ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,37 ɪɭɛ./ɤȼɬ . ɱ; 
-ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ − 60460,23 ɪɭɛ./ɤȼɬ . ɱ; 
ɉɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ, 

ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɥ 7,0 ɥɟɬ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɩɪɨɟɤɬ 
ɷɮɮɟɤɬɢɜɧɵɣ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɇɚɪɜɫɤɨɣ Ƚɗɋ, ɬɚɤ ɠɟ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ ɢ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɭɡɥɚ. 

ɉɨɞɜɨɞɹ ɢɬɨɝ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɇɚɪɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ, 
ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɵɦ. 
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26. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫ ɚɥɸɦɢɧɢɟɜɵɦɢ ɨɛɦɨɬɤɚɦɢ»  
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈɈɈ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɩɨɞɫɬɚɧɰɢɢ». − Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: https://ural-transformator.ru/p19031394-transformator-tmn-25003504.html. 

27. ɉɨɫɬɚɧɨɜɥɟɧɢɟ № 986 Ɉ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
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http://www.profotech.ru/products/206
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http://www.nord-west-water.ru/
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30. ɋɉ 38.13330.2012 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

  

 
 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.1 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɢɯ ɫɭɬɨɤ : ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ ɜɵɞɟɥɟɧɚ ɡɨɧɵ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɝɨɥɭɛɵɦ ɢ ɫɢɪɟɧɟɜɵɦ  ɰɜɟɬɨɦ ɡɨɧɚ ɪɚɛɨɬɵ  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ Ʌɚɞɨɠɫɤɨɝɨ ɢ ȼɭɨɤɫɢɧɫɤɨɝɨ ɤɚɫɤɚɞɚ. 
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Ɋɢɫɭɧɨɤ Ⱥ.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɢɯ ɫɭɬɨɤ:  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɹɧɜɚɪɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

 
 
 
 
 

t, ˚ 
Q˄ы˕, ˏଷ/c 

Q˒ˑ˕, ˏଷ/c 
Q˗, ˏଷ/c 

Q˒ˑˎ, ˏଷ/c 
Q˅ˇ˘˓, ˏଷ/c 

Qˆэ˔, ˏଷ/c 
Q˘ˑˎ, ˏଷ/c 

Qʜʐ, ˏଷ/c 
Q˔.˒., ˏଷ/c 

V˅ˇ˘˓, ˍˏଷ Zʑʐ, ˏ Zʜʐ, ˏ 
Zʜʐ, ˏ 

NʒЭʠ, ʛʑ˕ 
Nˆ˃˓, ʛʑ˕ Vː˃˚ ∆V Vˍˑː Zː˃˚ Zˍˑː Z˔˓ 

17 93 5 1 88 245 333 0 334 50 0,3655 0,0009 0,3646 27,00 26,99 26,99 3,94 22,65 66 62 
18 93 5 1 88 596 684 0 685 50 0,3646 0,0021 0,3624 26,99 26,96 26,97 4,96 21,81 130 125 
19 93 5 1 88 -38 50 0 51 50 0,3624 -0,0001 0,3626 26,96 26,96 26,96 2,25 24,51 11 ɩɨ ɫɚɧ 
20 93 5 1 88 -38 50 0 51 50 0,3626 -0,0001 0,3627 26,96 26,96 26,96 2,25 24,51 11 ɩɨ ɫɚɧ 
21 93 5 1 88 -38 50 0 51 50 0,3627 -0,00014 0,3628 26,96 26,96 26,96 2,25 24,51 11 ɩɨ ɫɚɧ 
22 93 5 1 88 -38 50 0 51 50 0,3628 -0,0001 0,3630 26,96 26,97 26,97 2,25 24,51 11 ɩɨ ɫɚɧ 
23 93 5 1 88 -38 50 0 51 50 0,3630 -0,0001 0,3631 26,97 26,97 26,97 2,25 24,51 11 ɩɨ ɫɚɧ 
0 93 5 1 88 -38 50 0 51 50 0,3631 -0,0001 0,3632 26,97 26,97 26,97 2,25 24,52 11 ɩɨ ɫɚɧ 
1 93 5 1 88 -38 50 0 51 50 0,3632 -0,0001 0,3634 26,97 26,97 26,97 2,25 24,52 11 ɩɨ ɫɚɧ 
2 93 5 1 88 -38 50 0 51 50 0,3634 -0,0001 0,3635 26,97 26,97 26,97 2,25 24,52 11 ɩɨ ɫɚɧ 
3 93 5 1 88 -38 50 0 51 50 0,3635 -0,0001 0,3637 26,97 26,98 26,97 2,25 24,52 11 ɩɨ ɫɚɧ 
4 93 5 1 88 -38 50 0 51 50 0,3637 -0,0001 0,3638 26,98 26,98 26,98 2,25 24,52 11 ɩɨ ɫɚɧ 
5 93 5 1 88 -38 50 0 51 50 0,3638 -0,0001 0,3639 26,98 26,98 26,98 2,25 24,52 11 ɩɨ ɫɚɧ 
6 93 5 1 88 -38 50 0 51 50 0,3639 -0,0001 0,3641 26,98 26,98 26,98 2,25 24,53 11 ɩɨ ɫɚɧ 
7 93 5 1 88 -38 50 0 51 50 0,3641 -0,0001 0,3642 26,98 26,98 26,98 2,25 24,53 11 ɩɨ ɫɚɧ 
8 93 5 1 88 -38 50 0 51 50 0,3642 -0,0001 0,3643 26,98 26,98 26,98 2,25 24,53 11 ɩɨ ɫɚɧ 
9 93 5 1 88 -38 50 0 51 50 0,3643 -0,0001 0,3645 26,98 26,99 26,99 2,25 24,53 11 ɩɨ ɫɚɧ 

10 93 5 1 88 -38 50 0 51 50 0,3645 -0,0001 0,3646 26,99 26,99 26,99 2,25 24,53 11 ɩɨ ɫɚɧ 
11 93 5 1 88 -38 50 0 51 50 0,3646 -0,0001 0,3647 26,99 26,99 26,99 2,25 24,54 11 ɩɨ ɫɚɧ 
12 93 5 1 88 -39 49 0 50 50 0,3647 -0,0001 0,3649 26,99 26,99 26,99 2,24 24,55 11 ɩɨ ɫɚɧ 
13 93 5 1 88 -39 49 0 50 50 0,3649 -0,0001 0,3650 26,99 26,99 26,99 2,24 24,55 11 ɩɨ ɫɚɧ 
14 93 5 1 88 -39 49 0 50 50 0,3650 -0,0001 0,3652 26,99 27,00 27,00 2,24 24,55 11 ɩɨ ɫɚɧ 
15 93 5 1 88 -39 49 0 50 50 0,3652 -0,0001 0,3653 27,00 27,00 27,00 2,24 24,55 11 ɩɨ ɫɚɧ 
16 93 5 1 88 -39 49 0 50 50 0,3653 -0,0001 0,3655 27,00 27,00 27,00 2,24 24,56 11 ɩɨ ɫɚɧ 



129 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɮɟɜɪɚɥɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ, ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

18 106 4 1 102 428 530 0 531 50 0,3655 0,0015 0,3639 27,00 26,98 26,99 4,56 22 102 96 
19 106 4 1 102 588 690 0 691 50 0,3639 0,0021 0,3618 26,98 26,95 26,96 4,98 22 130 124 
20 106 4 1 102 97 199 0 200 50 0,3618 0,0003 0,3614 26,95 26,95 26,95 3,34 23 40 34 
21 106 4 1 102 -53 49 0 50 50 0,3614 -0,0002 0,3616 26,95 26,95 26,95 2,24 24 11 ɫɚɧ 
22 106 4 1 102 -53 49 0 50 50 0,3616 -0,0002 0,3618 26,95 26,95 26,95 2,24 24 11 ɫɚɧ 
23 106 4 1 102 -53 49 0 50 50 0,3618 -0,0002 0,3620 26,95 26,95 26,95 2,24 24 11 ɫɚɧ 
0 106 4 1 102 -53 49 0 50 50 0,3620 -0,0002 0,3622 26,95 26,96 26,95 2,24 24 11 ɫɚɧ 
1 106 4 1 102 -53 49 0 50 50 0,3622 -0,0002 0,3624 26,96 26,96 26,96 2,24 24 11 ɫɚɧ 
2 106 4 1 102 -53 49 0 50 50 0,3624 -0,0002 0,3626 26,96 26,96 26,96 2,24 24 11 ɫɚɧ 
3 106 4 1 102 -53 49 0 50 50 0,3626 -0,0002 0,3628 26,96 26,96 26,96 2,24 24 11 ɫɚɧ 
4 106 4 1 102 -53 49 0 50 50 0,3628 -0,0002 0,3630 26,96 26,97 26,96 2,24 24 11 ɫɚɧ 
5 106 4 1 102 -53 49 0 50 50 0,3630 -0,0002 0,3632 26,97 26,97 26,97 2,24 24 11 ɫɚɧ 
6 106 4 1 102 -53 49 0 50 50 0,3632 -0,0002 0,3634 26,97 26,97 26,97 2,24 24 11 ɫɚɧ 
7 106 4 1 102 -53 49 0 50 50 0,3634 -0,0002 0,3635 26,97 26,97 26,97 2,24 24 11 ɫɚɧ 
8 106 4 1 102 -53 49 0 50 50 0,3635 -0,0002 0,3637 26,97 26,98 26,98 2,24 24 11 ɫɚɧ 
9 106 4 1 102 -53 49 0 50 50 0,3637 -0,0002 0,3639 26,98 26,98 26,98 2,24 24 11 ɫɚɧ 

10 106 4 1 102 -53 49 0 50 50 0,3639 -0,0002 0,3641 26,98 26,98 26,98 2,24 24 11 ɫɚɧ 
11 106 4 1 102 -53 49 0 50 50 0,3641 -0,0002 0,3643 26,98 26,98 26,98 2,24 24 11 ɫɚɧ 
12 106 4 1 102 -53 49 0 50 50 0,3643 -0,0002 0,3645 26,98 26,99 26,99 2,24 24 11 ɫɚɧ 
13 106 4 1 102 -53 49 0 50 50 0,3645 -0,0002 0,3647 26,99 26,99 26,99 2,24 24 11 ɫɚɧ 
14 106 4 1 102 -53 49 0 50 50 0,3647 -0,0002 0,3649 26,99 26,99 26,99 2,24 24 11 ɫɚɧ 
15 106 4 1 102 -53 49 0 50 50 0,3649 -0,0002 0,3651 26,99 26,99 26,99 2,24 24 11 ɫɚɧ 
16 106 4 1 102 -53 49 0 50 50 0,3651 -0,0002 0,3653 26,99 27,00 27,00 2,24 24 11 ɫɚɧ 
17 106 4 1 102 -53 49 0 50 50 0,3653 -0,0002 0,3655 27,00 27,00 27,00 2,24 24 11 ɫɚɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɪɬɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ, ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ 

ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

20 120 4 1 116 571 687 0 688 50 0,3655 0,0021 0,3634 27,00 26,97 26,99 5 22 130 125 
21 120 4 1 116 552 668 0 669 50 0,3634 0,0020 0,3614 26,97 26,94 26,96 5 22 127 121 
22 120 4 1 116 -66 50 0 51 50 0,3614 -0,0002 0,3616 26,94 26,95 26,95 2 24 11 ɫɚɧ 
23 120 4 1 116 -66 50 0 51 50 0,3616 -0,0002 0,3619 26,95 26,95 26,95 2 24 11 ɫɚɧ 
0 120 4 1 116 -66 50 0 51 50 0,3619 -0,0002 0,3621 26,95 26,95 26,95 2 24 11 ɫɚɧ 
1 120 4 1 116 -66 50 0 51 50 0,3621 -0,0002 0,3624 26,95 26,96 26,96 2 25 11 ɫɚɧ 
2 120 4 1 116 -66 50 0 51 50 0,3624 -0,0002 0,3626 26,96 26,96 26,96 2 25 11 ɫɚɧ 
3 120 4 1 116 -66 50 0 51 50 0,3626 -0,0002 0,3628 26,96 26,96 26,96 2 25 11 ɫɚɧ 
4 120 4 1 116 -66 50 0 51 50 0,3628 -0,0002 0,3631 26,96 26,97 26,97 2 25 11 ɫɚɧ 
5 120 4 1 116 -66 50 0 51 50 0,3631 -0,0002 0,3633 26,97 26,97 26,97 2 25 11 ɫɚɧ 
6 120 4 1 116 -66 50 0 51 50 0,3633 -0,0002 0,3635 26,97 26,97 26,97 2 25 11 ɫɚɧ 
7 120 4 1 116 -66 50 0 51 50 0,3635 -0,0002 0,3638 26,97 26,98 26,98 2 25 11 ɫɚɧ 
8 120 4 1 116 -66 50 0 51 50 0,3638 -0,0002 0,3640 26,98 26,98 26,98 2 25 11 ɫɚɧ 
9 120 4 1 116 -66 50 0 51 50 0,3640 -0,0002 0,3643 26,98 26,98 26,98 2 25 11 ɫɚɧ 

10 120 4 1 116 103 219 0 220 50 0,3643 0,0004 0,3639 26,98 26,98 26,98 3 23 44 39 
11 120 4 1 116 94 210 0 211 50 0,3639 0,0003 0,3635 26,98 26,97 26,98 3 23 43 37 
12 120 4 1 116 -66 50 0 51 50 0,3635 -0,0002 0,3638 26,97 26,98 26,98 2 25 11 ɫɚɧ 
13 120 4 1 116 -66 50 0 51 50 0,3638 -0,0002 0,3640 26,98 26,98 26,98 2 25 11 ɫɚɧ 
14 120 4 1 116 -66 50 0 51 50 0,3640 -0,0002 0,3643 26,98 26,98 26,98 2 25 11 ɫɚɧ 
15 120 4 1 116 -66 50 0 51 50 0,3643 -0,0002 0,3645 26,98 26,99 26,99 2 25 11 ɫɚɧ 
16 120 4 1 116 -66 50 0 51 50 0,3645 -0,0002 0,3647 26,99 26,99 26,99 2 25 11 ɫɚɧ 
17 120 4 1 116 -66 50 0 51 50 0,3647 -0,0002 0,3650 26,99 26,99 26,99 2 25 11 ɫɚɧ 
18 120 4 1 116 -66 50 0 51 50 0,3650 -0,0002 0,3652 26,99 27,00 27,00 2 25 11 ˔˃ː 

19 120 4 1 116 -66 50 0 51 50 0,3652 -0,0002 0,3655 27,00 27,00 27,00 2 25 11 ˔˃ː 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɚɩɪɟɥɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ, ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

9 399 5 1 394 289 683 0 684 50 0,3655 0,0010 0,3644 27,00 26,99 26,99 5 22 130 130 
10 399 5 1 394 289 683 0 684 50 0,3644 0,0010 0,3634 26,99 26,97 26,98 5 22 130 130 
11 399 5 1 394 289 683 0 684 50 0,3634 0,0010 0,3623 26,97 26,96 26,96 5 22 130 130 
12 399 5 1 394 290 684 0 685 50 0,3623 0,0010 0,3613 26,96 26,94 26,95 5 22 130 130 
13 399 5 1 394 290 684 0 685 50 0,3613 0,0010 0,3602 26,94 26,93 26,94 5 22 130 130 
14 399 5 1 394 291 685 0 686 50 0,3602 0,0010 0,3592 26,93 26,91 26,92 5 22 130 130 
15 399 5 1 394 291 685 0 686 50 0,3592 0,0010 0,3581 26,91 26,90 26,91 5 22 130 130 
16 399 5 1 394 290 684 0 685 50 0,3581 0,0010 0,3571 26,90 26,89 26,89 5 22 130 130 
17 399 5 1 394 292 686 0 687 50 0,3571 0,0011 0,3561 26,89 26,87 26,88 5 22 130 130 
18 399 5 1 394 -344 50 0 51 50 0,3561 -0,0012 0,3573 26,87 26,89 26,88 2 24 11  ɫɚɧ 
19 399 5 1 394 293 687 0 688 50 0,3573 0,0011 0,3562 26,89 26,88 26,88 5 22 130 130 
20 399 5 1 394 294 688 0 689 50 0,3562 0,0011 0,3552 26,88 26,86 26,87 5 22 130 130 
21 399 5 1 394 294 688 0 689 50 0,3552 0,0011 0,3541 26,86 26,85 26,85 5 22 130 130 
22 399 5 1 394 292 686 0 687 50 0,3541 0,0011 0,3531 26,85 26,83 26,84 5 22 130 130 
23 399 5 1 394 -344 50 0 51 50 0,3531 -0,0012 0,3543 26,83 26,85 26,84 2 24 11 ɫɚɧ 
0 399 5 1 394 -344 50 0 51 50 0,3543 -0,0012 0,3555 26,85 26,87 26,86 2 24 11 ɫɚɧ 
1 399 5 1 394 -344 50 0 51 50 0,3555 -0,0012 0,3568 26,87 26,88 26,87 2 24 11 ɫɚɧ 
2 399 5 1 394 -344 50 0 51 50 0,3568 -0,0012 0,3580 26,88 26,90 26,89 2 24 11 ɫɚɧ 
3 399 5 1 394 -344 50 0 51 50 0,3580 -0,0012 0,3593 26,90 26,92 26,91 2 24 11 ɫɚɧ 
4 399 5 1 394 -344 50 0 51 50 0,3593 -0,0012 0,3605 26,92 26,93 26,92 2 24 11 ɫɚɧ 
5 399 5 1 394 -344 50 0 51 50 0,3605 -0,0012 0,3617 26,93 26,95 26,94 2 24 11 ɫɚɧ 
6 399 5 1 394 -344 50 0 51 50 0,3617 -0,0012 0,3630 26,95 26,97 26,96 2 25 11 ɫɚɧ 
7 399 5 1 394 -344 50 0 51 50 0,3630 -0,0012 0,3642 26,97 26,98 26,97 2 25 11 ɫɚɧ 
8 399 5 1 394 -344 50 0 51 50 0,3642 -0,0012 0,3655 26,98 27,00 26,99 2 25 11 ɫɚɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ, ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ 

ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

9 456 6 1 450 237 687 0 688 50 0,3655 0,0009 0,3646 27,00 26,99 26,99 5 22 130 130 
10 456 6 1 450 237 687 0 688 50 0,3646 0,0009 0,3637 26,99 26,98 26,98 5 22 130 130 
11 456 6 1 450 238 688 0 689 50 0,3637 0,0009 0,3629 26,98 26,96 26,97 5 22 130 130 
12 456 6 1 450 238 688 0 689 50 0,3629 0,0009 0,3620 26,96 26,95 26,96 5 22 130 130 
13 456 6 1 450 238 688 0 689 50 0,3620 0,0009 0,3612 26,95 26,94 26,95 5 22 130 130 
14 456 6 1 450 239 689 0 690 50 0,3612 0,0009 0,3603 26,94 26,93 26,94 5 22 130 130 
15 456 6 1 450 239 689 0 690 50 0,3603 0,0009 0,3595 26,93 26,92 26,92 5 22 130 130 
16 456 6 1 450 240 690 0 691 50 0,3595 0,0009 0,3586 26,92 26,91 26,91 5 22 130 130 
17 456 6 1 450 240 690 0 691 50 0,3586 0,0009 0,3577 26,91 26,90 26,90 5 22 130 130 
18 456 6 1 450 240 690 0 691 50 0,3577 0,0009 0,3569 26,90 26,88 26,89 5 22 130 130 
19 456 6 1 450 240 690 0 691 50 0,3569 0,0009 0,3560 26,88 26,87 26,88 5 22 130 130 
20 456 6 1 450 241 691 0 692 50 0,3560 0,0009 0,3551 26,87 26,86 26,87 5 22 130 130 
21 456 6 1 450 242 692 0 693 50 0,3551 0,0009 0,3543 26,86 26,85 26,85 5 22 130 130 
22 456 6 1 450 242 692 0 693 50 0,3543 0,0009 0,3534 26,85 26,84 26,84 5 22 130 130 
23 456 6 1 450 242 692 0 693 50 0,3534 0,0009 0,3525 26,84 26,83 26,83 5 22 130 130 
0 456 6 1 450 -393 57 0 58 50 0,3525 -0,0014 0,3539 26,83 26,84 26,83 2 24 12 12 
1 456 6 1 450 -400 50 0 51 50 0,3539 -0,0014 0,3554 26,84 26,86 26,85 2 24 11 ɫɚɧ 
2 456 6 1 450 -400 50 0 51 50 0,3554 -0,0014 0,3568 26,86 26,88 26,87 2 24 11 ɫɚɧ 
3 456 6 1 450 -400 50 0 51 50 0,3568 -0,0014 0,3583 26,88 26,90 26,89 2 24 11 ɫɚɧ 
4 456 6 1 450 -400 50 0 51 50 0,3583 -0,0014 0,3597 26,90 26,92 26,91 2 24 11 ɫɚɧ 
5 456 6 1 450 -400 50 0 51 50 0,3597 -0,0014 0,3611 26,92 26,94 26,93 2 24 11 ɫɚɧ 
6 456 6 1 450 -400 50 0 51 50 0,3611 -0,0014 0,3626 26,94 26,96 26,95 2 24 11 ɫɚɧ 
7 456 6 1 450 -400 50 0 51 50 0,3626 -0,0014 0,3640 26,96 26,98 26,97 2 25 11 ɫɚɧ 
8 456 6 1 450 -400 50 0 51 50 0,3640 -0,0014 0,3655 26,98 27,00 26,99 2 25 11 ɫɚɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɌɚɛɥɢɰɚȺ.6 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɸɧɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ, ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ 

ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

9 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
10 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
11 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
12 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
13 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
14 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
15 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
16 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
17 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
18 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
19 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
20 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
21 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
22 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
23 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
0 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
1 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
2 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
3 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
4 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
5 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
6 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
7 722 9 1 713 0 685 28 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 130 130 
8 722 9 1 713 0 658 55 714 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 5 22 125 125 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.7 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɸɥɟ ɫɪɟɞɧɜɨɞɧɨɝɨ ɝɨɞɚ 

 

 

 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ , ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ 

ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

9 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
10 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
11 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
12 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
13 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
14 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
15 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
16 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
17 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
18 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
19 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
20 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
21 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
22 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
23 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
0 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
1 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
2 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
3 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
4 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
5 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
6 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
7 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
8 949 13 1 936 0 701 235 937 50 0,3655 0,0000 0,3655 27,00 27,00 27,00 6 21 130 130 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.8 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɚɜɝɭɫɬɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ, ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ 

ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

10 364 7 1 357 330 687 0 688 50 0,3655 0,0011 0,3643 27,00 26,98 26,99 5 22 130 130 
11 364 7 1 357 330 687 0 688 50 0,3643 0,0011 0,3631 26,98 26,97 26,98 5 22 130 130 
12 364 7 1 357 330 687 0 688 50 0,3631 0,0011 0,3619 26,97 26,95 26,96 5 22 130 130 
13 364 7 1 357 330 687 0 688 50 0,3619 0,0011 0,3607 26,95 26,94 26,94 5 22 130 130 
14 364 7 1 357 330 687 0 688 50 0,3607 0,0011 0,3596 26,94 26,92 26,93 5 22 130 130 
15 364 7 1 357 330 687 0 688 50 0,3596 0,0011 0,3584 26,92 26,90 26,91 5 22 130 130 
16 364 7 1 357 330 687 0 688 50 0,3584 0,0011 0,3572 26,90 26,89 26,90 5 22 130 130 
17 364 7 1 357 330 687 0 688 50 0,3572 0,0011 0,3560 26,89 26,87 26,88 5 22 130 130 
18 364 7 1 357 -307 50 0 51 50 0,3560 -0,0011 0,3571 26,87 26,89 26,88 2 24 11 ɫɚɧ 
19 364 7 1 357 330 687 0 688 50 0,3571 0,0011 0,3559 26,89 26,87 26,88 5 22 130 130 
20 364 7 1 357 330 687 0 688 50 0,3559 0,0011 0,3547 26,87 26,85 26,86 5 22 130 130 
21 364 7 1 357 330 687 0 688 50 0,3547 0,0011 0,3535 26,85 26,84 26,85 5 22 130 130 
22 364 7 1 357 54 411 0 412 50 0,3535 0,0001 0,3533 26,84 26,84 26,84 4 22 80 80 
23 364 7 1 357 -307 50 0 51 50 0,3533 -0,0011 0,3544 26,84 26,85 26,84 2 24 11 ɫɚɧ 
0 364 7 1 357 -307 50 0 51 50 0,3544 -0,0011 0,3556 26,85 26,87 26,86 2 24 11 ɫɚɧ 
1 364 7 1 357 -307 50 0 51 50 0,3556 -0,0011 0,3567 26,87 26,88 26,87 2 24 11 ɫɚɧ 
2 364 7 1 357 -307 50 0 51 50 0,3567 -0,0011 0,3578 26,88 26,90 26,89 2 24 11 ɫɚɧ 
3 364 7 1 357 -307 50 0 51 50 0,3578 -0,0011 0,3589 26,90 26,91 26,90 2 24 11 ɫɚɧ 
4 364 7 1 357 -307 50 0 51 50 0,3589 -0,0011 0,3600 26,91 26,93 26,92 2 24 11 ɫɚɧ 
5 364 7 1 357 -307 50 0 51 50 0,3600 -0,0011 0,3611 26,93 26,94 26,93 2 24 11 ɫɚɧ 
6 364 7 1 357 -307 50 0 51 50 0,3611 -0,0011 0,3622 26,94 26,96 26,95 2 24 11 ɫɚɧ 
7 364 7 1 357 -307 50 0 51 50 0,3622 -0,0011 0,3633 26,96 26,97 26,96 2 25 11 ɫɚɧ 
8 364 7 1 357 -307 50 0 51 50 0,3633 -0,0011 0,3644 26,97 26,99 26,98 2 25 11 ɫɚɧ 
9 364 7 1 357 -307 50 0 51 50 0,3644 -0,0011 0,3655 26,99 27,00 26,99 2 25 11 ɫɚɧ 



136 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ  
Ɍɚɛɥɢɰɚ Ⱥ.9 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɟɧɬɹɛɪɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ , ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ 

ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

10 277 7 1 270 417 687 0 688 50 0,3655 0,0015 0,3640 27,00 26,98 26,99 5 22 130 130 
11 277 7 1 270 417 687 0 688 50 0,3640 0,0015 0,3625 26,98 26,96 26,97 5 22 130 130 
12 277 7 1 270 417 687 0 688 50 0,3625 0,0015 0,3610 26,96 26,94 26,95 5 22 130 130 
13 277 7 1 270 417 687 0 688 50 0,3610 0,0015 0,3595 26,94 26,92 26,93 5 22 130 130 
14 277 7 1 270 417 687 0 688 50 0,3595 0,0015 0,3580 26,92 26,90 26,91 5 22 130 130 
15 277 7 1 270 417 687 0 688 50 0,3580 0,0015 0,3565 26,90 26,88 26,89 5 22 130 130 
16 277 7 1 270 -220 50 0 51 50 0,3565 -0,0008 0,3573 26,88 26,89 26,88 2 24 11 ɫɚɧ 
17 277 7 1 270 -220 50 0 51 50 0,3573 -0,0008 0,3581 26,89 26,90 26,89 2 24 11 ɫɚɧ 
18 277 7 1 270 -220 50 0 51 50 0,3581 -0,0008 0,3589 26,90 26,91 26,91 2 24 11 ɫɚɧ 
19 277 7 1 270 417 687 0 688 50 0,3589 0,0015 0,3574 26,91 26,89 26,90 5 22 130 130 
20 277 7 1 270 417 687 0 688 50 0,3574 0,0015 0,3559 26,89 26,87 26,88 5 22 130 130 
21 277 7 1 270 -36 234 0 235 50 0,3559 -0,0001 0,3560 26,87 26,87 26,87 4 23 47 47 
22 277 7 1 270 -220 50 0 51 50 0,3560 -0,0008 0,3568 26,87 26,88 26,88 2 24 11 ɫɚɧ 
23 277 7 1 270 -220 50 0 51 50 0,3568 -0,0008 0,3576 26,88 26,89 26,89 2 24 11 ɫɚɧ 
0 277 7 1 270 -220 50 0 51 50 0,3576 -0,0008 0,3584 26,89 26,90 26,90 2 24 11 ɫɚɧ 
1 277 7 1 270 -220 50 0 51 50 0,3584 -0,0008 0,3592 26,90 26,91 26,91 2 24 11 ɫɚɧ 
2 277 7 1 270 -220 50 0 51 50 0,3592 -0,0008 0,3600 26,91 26,93 26,92 2 24 11 ɫɚɧ 
3 277 7 1 270 -220 50 0 51 50 0,3600 -0,0008 0,3607 26,93 26,94 26,93 2 24 11 ɫɚɧ 
4 277 7 1 270 -220 50 0 51 50 0,3607 -0,0008 0,3615 26,94 26,95 26,94 2 24 11 ɫɚɧ 
5 277 7 1 270 -220 50 0 51 50 0,3615 -0,0008 0,3623 26,95 26,96 26,95 2 24 11 ɫɚɧ 
6 277 7 1 270 -220 50 0 51 50 0,3623 -0,0008 0,3631 26,96 26,97 26,96 2 25 11 ɫɚɧ 
7 277 7 1 270 -220 50 0 51 50 0,3631 -0,0008 0,3639 26,97 26,98 26,97 2 25 11 ɫɚɧ 
8 277 7 1 270 -220 50 0 51 50 0,3639 -0,0008 0,3647 26,98 26,99 26,98 2 25 11 ɫɚɧ 
9 277 7 1 270 -220 50 0 51 50 0,3647 -0,0008 0,3655 26,99 27,00 27,00 2 25 11 ɫɚɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.10 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɨɤɬɹɛɪɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ, ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ 

ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

10 252 4 1 248 126 374 0 375 50 0,3655 0,0005 0,3650 27,00 26,99 27,00 4 23 74 67 
11 252 4 1 248 277 525 0 526 50 0,3650 0,0010 0,3640 26,99 26,98 26,99 5 22 102 95 
12 252 4 1 248 293 541 0 542 50 0,3640 0,0011 0,3629 26,98 26,97 26,97 5 22 104 98 
13 252 4 1 248 219 467 0 468 50 0,3629 0,0008 0,3622 26,97 26,96 26,96 4 22 91 84 
14 252 4 1 248 155 403 0 404 50 0,3622 0,0006 0,3616 26,96 26,95 26,95 4 23 79 72 
15 252 4 1 248 -14 234 0 235 50 0,3616 -0,0001 0,3616 26,95 26,95 26,95 4 23 47 41 
16 252 4 1 248 41 289 0 290 50 0,3616 0,0001 0,3615 26,95 26,95 26,95 4 23 58 51 
17 252 4 1 248 216 464 0 465 50 0,3615 0,0008 0,3607 26,95 26,94 26,94 4 22 90 83 
18 252 4 1 248 441 689 0 690 50 0,3607 0,0016 0,3591 26,94 26,91 26,92 5 22 130 124 
19 252 4 1 248 442 690 0 691 50 0,3591 0,0016 0,3575 26,91 26,89 26,90 5 22 130 124 
20 252 4 1 248 391 639 0 640 50 0,3575 0,0014 0,3561 26,89 26,87 26,88 5 22 121 115 
21 252 4 1 248 -199 49 0 50 50 0,3561 -0,0007 0,3569 26,87 26,88 26,88 2 24 11 ɫɚɧ 
22 252 4 1 248 -199 49 0 50 50 0,3569 -0,0007 0,3576 26,88 26,89 26,89 2 24 11 ɫɚɧ 
23 252 4 1 248 -199 49 0 50 50 0,3576 -0,0007 0,3583 26,89 26,90 26,90 2 24 11 ɫɚɧ 
0 252 4 1 248 -199 49 0 50 50 0,3583 -0,0007 0,3590 26,90 26,91 26,91 2 24 11 ɫɚɧ 
1 252 4 1 248 -199 49 0 50 50 0,3590 -0,0007 0,3597 26,91 26,92 26,92 2 24 11 ɫɚɧ 
2 252 4 1 248 -199 49 0 50 50 0,3597 -0,0007 0,3604 26,92 26,93 26,93 2 24 11 ɫɚɧ 
3 252 4 1 248 -199 49 0 50 50 0,3604 -0,0007 0,3612 26,93 26,94 26,94 2 24 11 ɫɚɧ 
4 252 4 1 248 -199 49 0 50 50 0,3612 -0,0007 0,3619 26,94 26,95 26,95 2 25 11 ɫɚɧ 
5 252 4 1 248 -199 49 0 50 50 0,3619 -0,0007 0,3626 26,95 26,96 26,96 2 25 11 ɫɚɧ 
6 252 4 1 248 -199 49 0 50 50 0,3626 -0,0007 0,3633 26,96 26,97 26,97 2 25 11 ɫɚɧ 
7 252 4 1 248 -199 49 0 50 50 0,3633 -0,0007 0,3640 26,97 26,98 26,98 2 25 11 ɫɚɧ 
8 252 4 1 248 -199 49 0 50 50 0,3640 -0,0007 0,3647 26,98 26,99 26,99 2 25 11 ɫɚɧ 
9 252 4 1 248 -199 49 0 50 50 0,3647 -0,0007 0,3655 26,99 27,00 27,00 2 25 11 ɫɚɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.11 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɧɨɹɛɪɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ , ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ 

ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

10 226 4 1 222 178 400 0 401 50 0,3655 0,0006 0,3648 27,00 26,99 27,00 4 23 79 71 
11 226 4 1 222 194 416 0 417 50 0,3648 0,0007 0,3641 26,99 26,98 26,99 4 23 82 74 
12 226 4 1 222 64 286 0 287 50 0,3641 0,0002 0,3639 26,98 26,98 26,98 4 23 57 49 
13 226 4 1 222 41 263 0 264 50 0,3639 0,0005 0,3637 26,98 26,98 26,98 4 23 53 45 
14 226 4 1 222 191 413 0 414 50 0,3637 0,0007 0,3630 26,98 26,97 26,97 4 23 81 73 
15 226 4 1 222 -172 50 0 51 50 0,3630 -0,0006 0,3637 26,97 26,98 26,97 2 25 11  ɫɚɧ 
16 226 4 1 222 178 400 0 401 50 0,3637 0,0006 0,3630 26,98 26,97 26,97 4 23 79 71 
17 226 4 1 222 462 684 0 685 50 0,3630 0,0017 0,3614 26,97 26,94 26,96 5 22 130 122 
18 226 4 1 222 467 689 0 690 50 0,3614 0,0017 0,3597 26,94 26,92 26,93 5 22 130 123 
19 226 4 1 222 468 690 0 691 50 0,3597 0,0017 0,3580 26,92 26,90 26,91 5 22 130 123 
20 226 4 1 222 165 387 0 388 50 0,3580 0,0006 0,3574 26,90 26,89 26,89 4 23 76 68 
21 226 4 1 222 -172 50 0 51 50 0,3574 -0,0006 0,3580 26,89 26,90 26,89 2 24 11  ɫɚɧ 
22 226 4 1 222 -172 50 0 51 50 0,3580 -0,0006 0,3586 26,90 26,91 26,90 2 24 11  ɫɚɧ 
23 226 4 1 222 -172 50 0 51 50 0,3586 -0,0006 0,3593 26,91 26,92 26,91 2 24 11  ɫɚɧ 
0 226 4 1 222 -172 50 0 51 50 0,3593 -0,0006 0,3599 26,92 26,92 26,92 2 24 11  ɫɚɧ 
1 226 4 1 222 -172 50 0 51 50 0,3599 -0,0006 0,3605 26,92 26,93 26,93 2 24 11  ɫɚɧ 
2 226 4 1 222 -172 50 0 51 50 0,3605 -0,0006 0,3611 26,93 26,94 26,94 2 24 11  ɫɚɧ 
3 226 4 1 222 -172 50 0 51 50 0,3611 -0,0006 0,3617 26,94 26,95 26,95 2 24 11  ɫɚɧ 
4 226 4 1 222 -172 50 0 51 50 0,3617 -0,0006 0,3624 26,95 26,96 26,95 2 25 11 ɫɚɧ 
5 226 4 1 222 -172 50 0 51 50 0,3624 -0,0006 0,3630 26,96 26,97 26,96 2 25 11 ɫɚɧ 
6 226 4 1 222 -172 50 0 51 50 0,3630 -0,0006 0,3636 26,97 26,97 26,97 2 25 11 ɫɚɧ 
7 226 4 1 222 -172 50 0 51 50 0,3636 -0,0006 0,3642 26,97 26,98 26,98 2 25 11 ɫɚɧ 
8 226 4 1 222 -172 50 0 51 50 0,3642 -0,0006 0,3648 26,98 26,99 26,99 2 25 11 ɫɚɧ 
9 226 4 1 222 -172 50 0 51 50 0,3648 -0,0006 0,3655 26,99 27,00 27,00 2 25 11  ɫɚɧ 
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Ɍɚɛɥɢɰɚ Ⱥ.12 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɞɟɤɚɛɪɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 
 
 
 
 
 

,ݐ ˚ 
ܳ˄ы˕, ˏଷ/ܿ 

ܳ˒ˑ˕, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˒ˑˎ, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳˆэ˔, ˏଷ/ܿ 
ܳ˘ˑˎ, ˏଷ/ܿ 

ܳʜʐ, ˏଷ/ܿ 
ܳ˔.˒., ˏଷ/ܿ 

ܸ˅ ˇ˘˓, ˍˏଷ ܼʑʐ, ˏ ܼʜʐ, ˏ 
ܼʜʐ, ˏ 

ʒܰЭʠ, ʛʑ˕ 
ˆܰ˃˓, ʛʑ˕ 

ܸː ˃˚ ∆ܸ ܸ̱ ˑː ܼː˃˚ ܼˍˑː ܼ˔˓ 

10 215 7 1 208 145 353 0 354 50 0,3655 0,0005 0,3650 27,00 26,99 27,00 4 23 70 60 
11 215 7 1 208 242 450 0 451 50 0,3650 0,0009 0,3641 26,99 26,98 26,99 4 22 88 78 
12 215 7 1 208 91 299 0 300 50 0,3641 0,0003 0,3638 26,98 26,98 26,98 4 23 60 49 
13 215 7 1 208 106 314 0 315 50 0,3638 0,0004 0,3634 26,98 26,97 26,97 4 23 63 52 
14 215 7 1 208 83 291 0 292 50 0,3634 0,0003 0,3631 26,97 26,97 26,97 4 23 58 48 
15 215 7 1 208 71 279 0 280 50 0,3631 0,0003 0,3628 26,97 26,96 26,97 4 23 56 45 
16 215 7 1 208 122 330 0 331 50 0,3628 0,0004 0,3624 26,96 26,96 26,96 4 23 66 55 
17 215 7 1 208 480 688 0 689 50 0,3624 0,0017 0,3607 26,96 26,93 26,95 5 22 130 120 
18 215 7 1 208 366 574 0 575 50 0,3607 0,0013 0,3594 26,93 26,92 26,93 5 22 110 100 
19 215 7 1 208 241 449 0 450 50 0,3594 0,0009 0,3585 26,92 26,91 26,91 4 22 87 77 
20 215 7 1 208 107 315 0 316 50 0,3585 0,0004 0,3581 26,91 26,90 26,90 4 23 63 52 
21 215 7 1 208 -158 50 0 51 50 0,3581 -0,0006 0,3587 26,90 26,91 26,90 2 24 11 ɫɚɧ 
22 215 7 1 208 -158 50 0 51 50 0,3587 -0,0006 0,3592 26,91 26,92 26,91 2 24 11 ɫɚɧ 
23 215 7 1 208 -158 50 0 51 50 0,3592 -0,0006 0,3598 26,92 26,92 26,92 2 24 11 ɫɚɧ 
0 215 7 1 208 -158 50 0 51 50 0,3598 -0,0006 0,3604 26,92 26,93 26,93 2 24 11 ɫɚɧ 
1 215 7 1 208 -158 50 0 51 50 0,3604 -0,0006 0,3609 26,93 26,94 26,93 2 24 11 ɫɚɧ 
2 215 7 1 208 -158 50 0 51 50 0,3609 -0,0006 0,3615 26,94 26,95 26,94 2 24 11 ɫɚɧ 
3 215 7 1 208 -158 50 0 51 50 0,3615 -0,0006 0,3621 26,95 26,95 26,95 2 24 11 ɫɚɧ 
4 215 7 1 208 -158 50 0 51 50 0,3621 -0,0006 0,3627 26,95 26,96 26,96 2 25 11 ɫɚɧ 
5 215 7 1 208 -158 50 0 51 50 0,3627 -0,0006 0,3632 26,96 26,97 26,97 2 25 11 ɫɚɧ 
6 215 7 1 208 -158 50 0 51 50 0,3632 -0,0006 0,3638 26,97 26,98 26,97 2 25 11  ɫɚɧ 
7 215 7 1 208 -158 50 0 51 50 0,3638 -0,0006 0,3644 26,98 26,99 26,98 2 25 11 ɫɚɧ 
8 215 7 1 208 -158 50 0 51 50 0,3644 -0,0006 0,3649 26,99 26,99 26,99 2 25 11 ɫɚɧ 
9 215 7 1 208 -158 50 0 51 50 0,3649 -0,0006 0,3655 26,99 27,00 27,00 2 25 11 ɫɚɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.13 – Ⱦɚɧɧɵɟ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ݐ, ˚ 

Ɂɢɦɚ Ʌɟɬɨ ʟܲʓʢ ሺͳ,͹͹ሻ, ʛʑ˕ ʝܲʓʢ, ʛʑ˕ ʟܲʓʢሺͳ,͹͹ሻ, ʛʑ˕ ʝܲʓʢ, ʛʑ˕ 
0 6477 8600 4859 11465 
1 6239 8107 4580 11043 
2 6024 7733 4369 10662 
3 5959 7517 4247 10548 
4 5909 7319 4135 10459 
5 5940 7367 4162 10514 
6 6125 7613 4301 10842 
7 6463 8037 4541 11439 
8 6833 8650 4887 12095 
9 7282 9303 5256 12889 
10 7360 9622 5436 13028 
11 7360 9622 5436 13027 
12 7290 9546 5393 12903 
13 7254 9562 5402 12839 
14 7287 9621 5436 12898 
15 7288 9564 5403 12900 
16 7387 9426 5325 13075 
17 7523 9353 5284 13316 
18 7547 9334 5273 13359 
19 7504 9320 5266 13282 
20 7353 9172 5182 13014 
21 7288 9110 5147 12900 
22 7094 8999 5084 12557 
23 6833 8804 4974 12095 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.14 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ P, ʛʑ˕ 

P˓ ˃ːˉ, ʛʑ˕ 
ΔP, ʛʑʡ 

Δ Э, ʛʑ˕ ∙ ˚ 
∆t, ˚ 

∆P∑  , ʛʑ˕ 
∆Э∑  , ʛʑ˕ ∙ ˚ 

6477 7547 24 24 1 24 24 
6239 7523 19 38 2 43 62 
6024 7504 117 351 3 160 413 
5959 7387 27 108 4 187 521 
5909 7360 0 0 5 187 521 
5940 7360 7 42 6 194 563 
6125 7353 63 441 7 257 1004 
6463 7290 2 16 8 259 1020 
6833 7288 0 0 9 259 1020 
7282 7288 1 10 10 260 1030 
7360 7287 5 55 11 265 1085 
7360 7282 28 336 12 293 1421 
7290 7254 160 2080 13 453 3501 
7254 7094 261 3654 14 714 7155 
7287 6833 0 0 15 714 7155 
7288 6833 356 5696 16 1070 12851 
7387 6477 14 238 17 1084 13089 
7523 6463 224 4032 18 1308 17121 
7547 6239 114 2166 19 1422 19287 
7504 6125 101 2020 20 1523 21307 
7353 6024 65 1365 21 1588 22672 
7288 5959 19 418 22 1607 23090 
7094 5940 31 713 23 1638 23803 
6833 5909 5909 141816 24 7547 165619 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.15 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ ܲ, ʛʑ˕ 

ܲ˓ ˃ːˉ, ʛʑ˕ 
𝛥ܲ, ʛʑʡ 

𝛥 Э, ʛʑ˕ ∙ ˚ 
∆t, ˚ 

∆ܲ∑  , ʛʑ˕ 
∆Э∑  , ʛʑ˕ ∙ ˚ 

4859 5436 0 0 1 0 0 
4580 5436 1 1 2 1 1 
4369 5436 32 97 3 33 98 
4247 5403 1 5 4 34 102 
4135 5402 9 45 5 43 147 
4162 5393 68 407 6 111 554 
4301 5325 41 289 7 152 843 
4541 5284 11 86 8 163 929 
4887 5273 8 71 9 171 1000 
5256 5266 10 96 10 180 1096 
5436 5256 74 814 11 254 1910 
5436 5182 35 420 12 289 2331 
5393 5147 63 815 13 352 3146 
5402 5084 110 1542 14 462 4688 
5436 4974 87 1305 15 549 5993 
5403 4887 28 452 16 577 6445 
5325 4859 279 4735 17 856 11180 
5284 4580 40 712 18 895 11892 
5273 4541 172 3263 19 1067 15155 
5266 4369 68 1356 20 1135 16511 
5182 4301 54 1139 21 1189 17650 
5147 4247 85 1864 22 1274 19515 
5084 4162 27 624 23 1301 20138 
4974 4135 4135 99241 24 5436 119379 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.16 – Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
 

 

 

 

 

 

 

ɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ Ɍɗɋ ʟ௧ˏ ˃˘, ʛʑ˕ 
ܲ˃ ˅˃˓, ʛʑ˕ 

ܲː ˃ˆ˓, ʛʑ˕ 
˓ܰ˃˄, ʛʑ˕ 

ːܰ˃ˆ˓, ʛʑ˕ 
˓ܰˈˏ, ʛʑ˕ 

˓ܰ˃˄, ʛʑ˕ 
˃ܰ˅˃˓, ʛʑ˕ 

ːܰ˃ˆ˓, ʛʑ˕ 
˓ܰˈˏ, ʛʑ˕ 

˓ܰ˃˄, ʛʑ˕ 
˃ܰ˅˃˓, ʛʑ˕ 

ːܰ˃ˆ˓, ʛʑ˕ 
˓ܰˈˏ, ʛʑ˕ 

7512 751 150 130 3 
 

6084 487 122 
 

6041 483 121 

 
7239 724 145 130 3 5863 469 117 

 
5825 466 117 

6767 677 135 130 3 8,5 5482 439 110 
 

5444 436 109 
6221 622 124 130 3 

 

5041 403 101 
 

4914 393 98 255 
5747 575 115 130 3 4658 373 93 

 
4513 361 90 541 

5473 547 109 130 3 4436 355 89 
 

4224 338 84 840 
5471 547 109 130 3 4434 355 89 

 
4264 341 85 808 

5742 574 115 130 3 4653 372 93 
 

4557 365 91 590 
6213 621 124 130 3 8,5 5035 403 101 

 
4947 396 99 228 

6759 676 135 130 3 

 

5475 438 110 38 5395 432 108 

 
7233 723 145 130 3 5859 469 117 38 5790 463 116 
7510 751 150 130 3 6082 487 122 

 
6019 482 120 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɍɚɛɥɢɰɚ Ⱥ.17  – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 

Ɇɟɫɹɰ Э˔˖˕, ˏˎː ˍʑ˕ ∙ ˚ Э ˏˈ˔, ˏˎː ˍʑ˕ ∙ ˚ Э̅,ˏˎː ˍʑ˕ ∙ ˚ 

ɹɧɜɚɪɶ 4,71 146,05 

981,72 

ɮɟɜɪɚɥɶ 6,51 188,84 
ɦɚɪɬ 8,27 256,27 

ɚɩɪɟɥɶ 40,56 1216,80 
ɦɚɣ 47,09 1459,73 

ɢɸɧɶ 74,76 2242,80 
ɢɸɥɶ 74,88 2321,28 
ɚɜɝɭɫɬ 36,24 1123,44 

ɫɟɧɬɹɛɪɶ 26,09 782,64 
ɨɤɬɹɛɪɶ 24,66 764,61 
ɧɨɹɛɪɶ 21,52 645,64 
ɞɟɤɚɛɪɶ 20,41 632,59 
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ɉɊɂɅɈɀȿɇɂȿ  Ȼ 
ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ30ɛ – ȼ – 500 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
ɍɫɬɚɜɤɢ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɍɚɛɥɢɰɚ ȼ.1 − ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,Iʠʟ.ʝ Ͳ,ͳͷ ∙ Iʜ Ͳ,͸ͳ ʏ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ,Kʡ Ͳ,͵ − 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 

Ͳ,ͷ ∙ Iʜ ʹ,Ͳʹ ʏ 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ Iʜ ͸,Ͳͷ ʏ 

ɁɁȽ 
U଴ 

tଵ U଴ଵG - ͷ ʑ tଶ U଴ଶG - ͳͲ ʑ tଷ U଴G - ͳͷ ʑ U଴ଷ Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ,Kʡ 1,1 − 

Ɂɉɇ U > 
2 ɫɬɭɩɟɧɶ UCʟଶ ͳ,Ͷ ∙ Uʜ ͳͶͲ ʑ 

1 ɫɬɭɩɟɧɶ UCʟଵ ͳ,ʹ ∙ Uʜ ͳʹͲ ʑ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ Iଶʠʗʒʜ Ͳ,Ͳ͹ ∙ Iʜ Ͳ,ʹͺ ʏ 

ɉɈ Iଶʞʢʠʙ Ͳ,ͳͺ ∙ Iʜ Ͳ,͹͵ ʏ 

ɈɌɋ I Iଶʠ.ʖ. Ͳ,͵Ͷ ∙ Iʜ ͳ,͵͹ ʏ 

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ Iଵ 

ɋɈ Iʠʗʒʜ ͳ,Ͳ͹ ∙ Iʜ Ͷ,͵ͳ ʏ 

ɉɈ Iଵʞʢʠʙ ͳ,ͳ ∙ Iʜ Ͷ,Ͷ͵ ʏ 

ɈɌɋ Iଵʝʡʠ ͳ,ͷ͵ͳ ∙ Iʜʝʛ ͸,ͳ͹ ʏ 

ȾɁ Z < 
1 ɫɬɭɩɟɧɶ ZI 0,077 Ͳ,ʹ͹ ʝˏ 

2 ɫɬɭɩɟɧɶ ZII 0,35 Ͳ,ͺͺ ʝˏ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ I˓ 
ɋɈ IP ʠʗʒʜ. ͳ,Ͳ͹ ∙ Iʜʝʛ.ʟ Ͷ,Ͷ͵ ʏ 

ɉɈ IP ʞʢʠʙ. ͳ,ͳ ∙ Iʜʝʛ.ʟ Ͷ,ͷͷʏ 

Ɉɬɫɟɱɤɚ IP ʞʢʠʙ. ʹ,͵ͻͺ ∙ Iʜʝʛ.ʟ ͻ,ͻ͵ ʏ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
Ɍɚɛɥɢɰɚ ȼ.2 − Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 
Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧ
ɢɟ

 ȼ
/Ƚ

 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 
ɩɨ

ɥɟ
ɣ 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 
ɬɭ

ɪɛ
ɢɧ

ɵ 
ɢ 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱ.

 
ɋȼ

 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧ
ɢɟ

 ȼ
-1

10
 ɢ

 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟ
ɞɢ

ɬɟ
ɥɶ

ɧɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ ɩɪɨɞɨɥɶɧɚɹ I∆G + + + +     

ɁɁȽ 
U଴ 

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

Ɂɉɇ U > 
1 ɫɬɭɩɟɧɶ tଵ + +       
2 ɫɬɭɩɟɧɶ ݐଶ + +       

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ        + 
ɂɈ + +       

ɈɌɋ I 
 +     ଵݐ

 
       + + ଷݐ   +      ଶݐ  

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ ܫଵ 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ 
 +     ଵݐ

 
       + + ଷݐ   +      ଶݐ  

ȾɁ ܼ < 

1 ɫɬɭɩɟɧɶ 
      + + + ଶݐ   +      ଵݐ

2 ɫɬɭɩɟɧɶ 
 +     ଵݐ

 
       + + ଷݐ   +      ଶݐ  

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ˓ܫ  
ɋɈ        + 
ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
ɗɬɚɩɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

 

. 
 

 

 

 

Ɋɢɫɭɧɨɤ Ƚ.1 −Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 

 

Ɋɢɫɭɧɨɤ Ⱦ.1 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  ɝɢɞɪɨɬɭɪɛɢɧ ɞɥɹ ȽȺ1, ȽȺ4-ȽȺ10 ɊɈ230-ȼ-677 
 ɋɚɹɧɨ – ɒɭɲɟɧɫɤɨɣ Ƚɗɋ  
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Ɋɢɫɭɧɨɤ Ⱦ.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  ɝɢɞɪɨɬɭɪɛɢɧ ɞɥɹ ȽȺ2, ȽȺ3 ɊɈ230-ȼ-677 
 ɋɚɹɧɨ – ɒɭɲɟɧɫɤɨɣ Ƚɗɋ  

 






