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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ȻɂɃɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ………………………….………………….Ⱥɛɚɤɚɧ 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ……………………..…… Ɋɟɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ…………………………………… Ƚɗɋ 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ 

ɚ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ …………………………………………………..380 ɦ3/ɫ 
ɛ) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 1%………………………..…..2577 ɦ3/ɫ 

       0,1%……………….…….…...2268 ɦ3/ɫ 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

ɚ) ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ……………………...…………ɦɧɨɝɨɥɟɬɧɢɣ 
ɛ) Ɉɬɦɟɬɤɚ: ɇɉɍ………………………………………………………...500,00 ɦ 

  Ɏɉɍ ………………………………………………………..501,00 ɦ 
  ɍɆɈ ………………………………………………………..483,26 ɦ 

ɜ)  Ɉɛɴɟɦɵ: 
ɉɨɥɧɵɣ ……………………………………………………….………...…9,0 ɦ 
ɉɨɥɟɡɧɵɣ…..………………………………...………………………….4,22 ɦ3 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) Ɇɚɤɫɢɦɚɥɶɧɵɣ …………………………………………….……………49,5 ɦ 
ɛ) Ɋɚɫɱɟɬɧɵɣ  ………………………………………………………………40,0 ɦ 
ɜ) Ɇɢɧɢɦɚɥɶɧɵɣ………………………………………………...…………31,0 ɦ 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɚ) Ɇɨɳɧɨɫɬɶ: 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ………………………………………...………..…….390 Ɇȼɬ 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ……………………………………………..…….…215 Ɇȼɬ 

ɛ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ………….......………990 ɦɥɧ ɤȼɬᄷɱ 
8. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 

ɚ) Ʌɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ…….…….…….…….……...187,00 ɦ/58 ɦ  
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ɜ) ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ…………………………………………......143,00 ɦ/58 ɦ 
ɝ) ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. …….……….……….……133,50 ɦ/58 ɦ 
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ɜ) Ɉɛɳɚɹ ɞɥɢɧɚ….……….……….……….……….……….……….……..143 ɦ 
ɝ) Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ.……….……….……….………….……......…...…58ɦ 

10.  Ɂɞɚɧɢɟ Ƚɗɋ 
ɚ) Ɍɢɩ ɡɞɚɧɢɹ….……….……….……….………...…………  .…ɩɪɢɩɥɨɬɢɧɧɨɟ 
ɛ) ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ….……….……….……….……….……….………………...4 
ɜ) Ƚɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ….……….……….………………….……….……ɝɪɚɧɢɬ 
ɝ) Ɍɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ.……….………...…….…........................…ɛɟɬɨɧɧɚɹ 
ɞ) Ɍɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ….……….……….…….…….…….……ɢɡɨɝɧɭɬɚɹ 

11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) Ɍɢɩ ɬɭɪɛɢɧɵ….……….……….…….………….………….……..ɉɅ50-ȼ-600 
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ɛ) Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ….……….…………..………….………ɋȼ 1130/140-48Ɍɋ4 
ɜ) ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ….………....……...100 Ɇȼɬ 
ɝ) ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ….……….……….…………….………………125 ɨɛ/ɦɢɧ 
ɞ) Ɍɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ….……….……….……………..……ɌȾɐ-125000/220 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɚ) ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ….……….………….…….…...….…..……..…7 ɥɟɬ, 5 ɦɟɫ 
ɛ) ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ….………..….……….………….……0,42 ɪɭɛ/ɤȼɬᄷɱ 
ɜ) ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ….………………………...……76532 ɪɭɛ/ɤȼɬ 
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ȼȼȿȾȿɇɂȿ 
 

ɗɧɟɪɝɟɬɢɤɚ ɢɦɟɟɬ ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɜ ɧɚɲɟɣ ɠɢɡɧɢ. Ɉɧɚ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɜɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ ɠɢɡɧɢ. ȼ ɫɜɹɡɢ ɫ ɱɟɦ ɨɱɟɧɶ ɜɚɠɧɨ ɪɚɡɜɢɜɚɬɶ 
ɞɚɧɧɭɸ ɨɬɪɚɫɥɶ. ȼ ɧɚɲɟ ɜɪɟɦɹ ɨɞɧɨ ɢɡ ɜɚɠɧɵɯ ɱɚɫɬɟɣ ɷɬɨɣ ɨɬɪɚɫɥɢ ɹɜɥɹɟɬɫɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ, ɩɨɬɨɦɭ ɤɚɤ ɫɟɣɱɚɫ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɠɢɡɧɶ ɛɟɡ 
ɷɥɟɤɬɪɢɱɟɫɬɜɚ. 

Ⱦɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢɫɩɨɥɶɡɭɸɬ ɟɫɬɶ ɦɧɨɠɟɫɬɜɨ ɭɫɬɪɨɣɫɬɜ. 
ȼ ɝɥɨɛɚɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɫɩɨɥɶɡɭɸɬ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (Ɍɗɋ, Ƚɗɋ, ȽȺɗɋ, 
Ⱥɗɋ). ɂ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ ɹɜɥɹɟɬɫɹ Ƚɗɋ.  

Ⱦɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɚɧɧɚɹ ɫɬɚɧɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɧɟɜɪɟɧɧɨɫɬɶ, ɱɬɨ ɤ 
ɩɪɢɦɟɪɭ Ɍɗɋ ɢ Ⱥɗɋ ɧɟ ɦɨɝɭɬ ɩɪɟɞɥɨɠɢɬɶ. Ɍɚɤɠɟ ɷɤɫɩɥɭɚɬɚɰɢɹ Ƚɗɋ ɬɪɟɛɭɟɬ 
ɦɟɧɶɲɟ ɡɚɬɪɚɬ, ɢ ɟɟ ɜɨɡɦɨɠɧɨ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ. Ʉ ɨɫɨɛɟɧɧɨɫɬɹɦ 
Ƚɗɋ ɬɚɤɠɟ ɨɬɧɨɫɢɬɫɹ ɬɨ, ɱɬɨ ɫ ɩɨɦɨɳɶɸ ɧɟɟ ɦɨɠɧɨ ɨɛɭɡɞɚɬɶ ɩɚɜɨɞɤɢ 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ  

1.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
 

          Ɍɚɛɥɢɰɚ 1.1- Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ⱥɛɚɤɚɧ 
Ƚɨɞɵ I II  III  IV  V VI VII VIII IX  X XI XII Qɫɪ. ɝɨɞ 

1932 41 36 32 201 580 917 428 381 324 309 198 62 292 

1933 47 44 37 201 559 924 537 490 415 364 237 64 327 

1934 43 40 42 150 819 1291 412 362 431 322 161 65 345 

1935 39 32 29 138 722 561 464 451 386 290 151 52 276 

1936 41 33 27 105 932 869 407 392 255 280 133 61 295 

1937 48 46 42 149 647 1033 701 537 430 331 165 68 350 

1938 44 36 32 343 1041 714 498 518 413 400 200 67 359 

1939 45 49 45 333 1200 1390 850 640 496 381 218 88 478 

1940 34 25 21 192 850 634 570 418 339 250 148 51 295 

1941 47 41 41 157 699 680 477 362 388 306 151 72 285 

1942 46 40 35 135 1034 1105 595 529 409 306 172 59 372 

1943 36 31 27 203 695 715 539 433 320 269 132 57 288 

1944 33 27 26 155 650 563 337 282 281 222 96 50 227 

1945 40 28 24 272 730 680 423 449 406 306 116 59 295 

1946 42 34 29 140 556 438 314 311 281 231 121 66 214 

1947 42 35 29 311 646 709 478 459 501 355 148 56 314 

1948 41 38 36 170 843 528 370 417 454 292 117 67 281 

1949 52 46 34 311 951 1351 701 561 491 381 211 71 430 

1950 46 47 40 124 765 598 488 445 430 298 144 63 291 

1951 43 37 32 118 890 776 388 327 422 299 121 61 293 

1952 41 39 33 130 1023 717 388 410 373 262 131 53 300 

1953 53 52 41 245 805 1401 712 512 416 361 144 78 402 

1954 41 31 27 101 830 647 425 404 309 228 93 57 266 

1955 37 26 24 126 515 769 570 478 390 274 165 51 285 

1956 39 32 26 132 840 1341 483 390 378 352 139 48 350 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

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

1957 57 29 20 124 745 685 428 349 408 304 139 50 278 

1958 42 36 29 116 470 515 332 250 195 130 90 57 188 

1959 34 29 27 148 753 820 459 376 287 221 92 59 275 

1960 43 37 36 152 752 924 505 338 344 246 89 67 294 

1961 46 47 40 292 767 741 516 532 491 280 99 62 326 

1962 46 44 45 316 1180 1360 906 612 389 302 156 66 452 

1963 66 48 45 156 939 648 472 354 281 245 129 77 288 

1964 47 39 30 144 669 715 470 357 316 241 117 56 267 

1965 56 57 55 120 421 491 342 316 240 140 108 68 201 

1966 52 43 43 169 949 616 93 340 392 282 163 67 267 

1967 44 37 52 270 1046 1291 564 521 326 238 107 71 381 

1968 58 43 47 290 875 618 490 522 364 254 108 77 312 

1969 38 30 28 210 709 1171 339 351 319 222 66 63 296 

1970 53 19 10 249 986 883 325 328 313 246 151 60 302 

1971 46 45 48 237 895 852 474 442 328 282 123 61 319 

1972 46 43 41 331 1221 1101 741 504 339 281 217 58 410 

1973 34 32 39 165 715 722 549 373 319 215 89 47 275 

1974 22 22 21 310 899 1097 511 409 341 252 155 57 341 

1975 33 48 33 232 750 1371 326 272 277 246 151 62 317 

1976 47 34 30 176 904 855 421 341 340 256 151 74 302 

1977 36 22 20 221 672 559 402 407 251 192 120 64 247 

1978 37 17 11 164 824 1041 417 344 297 225 228 89 308 

1979 22 32 26 125 854 719 305 376 202 111 145 51 247 

1980 51 48 39 187 975 609 472 206 236 200 205 38 272 

1981 46 44 47 351 1075 747 372 525 289 221 211 82 334 
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Ʉɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɞɥɹ ɥɟɬɚ ɢ ɡɢɦɵ 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1 

 

Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ 

Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɩɪɢɜɟɞɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 1.2 

 

Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ 
ȼȻ 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɉɨɬɟɪɢ ɜɨɞɵ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɚɯ 1.2 ɢ 1.3 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɍɚɛɥɢɰɚ 1.2 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ 

ɦɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Q 90 90 90 90 180 180 180 180 180 90 90 90 
 

Ɍɚɛɥɢɰɚ 1.3 – ɉɨɬɟɪɢ ɜɨɞɵ 

ɦɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Q ɢɫɩɚɪɟɧɢɟ  0 0 0 1 4 3 2 2 1 1 0 0 
Q ɮɢɥɶɬɪɚɰɢɹ  1 1 1 1 1 1 1 1 1 1 1 1 

Q ɲɥɸɡɨɜɚɧɢɟ 0 0 0 0 0 0 0 0 0 0 0 0 
Q ɥɶɞɚɨɛɪɚɡɨɜɚɧɢɟ 2 2 0 -7 -12 0 0 0 0 0 2 2 ∑ܳ  3 3 1 -5 -7 4 3 3 2 2 3 3 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɜ 
ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ 
 

Ɍɚɛɥɢɰɚ 2.1 Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ 

m P  Qɫɪɟɞ ɝɨɞ Qɩɨɥ ɝɨɞ Qɦɟɠ ɝɨɞ 
1 2,0 478 1939 915 1939 166 1939 
2 3,9 452 1962 889 1962 160 1938 
3 5,9 430 1949 811 1949 158 1949 
4 7,8 410 1972 781 1972 145 1972 
5 9,8 402 1953 769 1953 143 1981 
6 11,8 381 1967 750 1967 142 1933 
7 13,7 372 1942 734 1942 139 1947 
8 15,7 359 1938 686 1956 139 1962 
9 17,6 350 1956 670 1937 139 1953 
10 19,6 350 1937 663 1934 126 1932 
11 21,6 345 1934 651 1974 125 1968 
12 23,5 341 1974 637 1938 124 1961 
13 25,5 334 1981 609 1961 121 1937 
14 27,5 327 1933 602 1981 121 1945 
15 29,4 326 1961 599 1975 120 1971 
16 31,4 319 1971 598 1971 120 1974 
17 33,3 317 1975 585 1933 118 1934 
18 35,3 314 1947 585 1978 117 1966 
19 37,3 312 1968 582 1952 117 1967 
20 39,2 308 1978 578 1969 116 1941 
21 41,2 302 1976 574 1968 115 1975 
22 43,1 302 1970 573 1960 113 1942 
23 45,1 300 1952 572 1976 113 1970 
24 47,1 296 1969 571 1936 110 1978 
25 49,0 295 1936 567 1970 110 1956 
26 51,0 294 1945 562 1940 110 1976 
27 52,9 294 1960 561 1951 110 1980 
28 54,9 294 1940 559 1947 109 1963 
29 56,9 293 1951 545 1950 109 1950 
30 58,8 292 1932 544 1955 109 1948 
31 60,8 291 1950 540 1943 108 1943 
32 62,7 288 1963 539 1959 104 1935 
33 64,7 288 1943 539 1963 103 1957 
34 66,7 285 1955 538 1945 103 1940 
35 68,6 285 1941 536 1973 102 1951 
36 70,6 281 1948 526 1932 100 1955 
37 72,5 278 1957 523 1954 98 1952 
38 74,5 276 1935 523 1957 97 1936 
39 76,5 275 1959 522 1948 96 1977 
40 78,4 275 1973 521 1941 96 1964 
41 80,4 272 1980 517 1935 96 1960 
42 82,4 267 1966 505 1964 95 1946 
43 84,3 267 1964 500 1980 94 1969 
44 86,3 266 1954 491 1979 89 1973 
45 88,2 247 1979 478 1966 87 1959 
46 90,2 247 1977 458 1977 87 1944 
47 92,2 227 1944 423 1944 86 1965 
48 94,1 214 1946 380 1946 83 1954 
49 96,1 201 1965 362 1965 73 1979 
50 98,0 189 1958 352 1958 71 1958 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɱɢɬɚɬɶ Ɋ ɢ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ. Ɂɚɬɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ.(Ɍɚɛɥɢɰɚ 2.1)  

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɢɧɢɦɚɟɦ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ƚɢɞɪɨɝɪɚɮ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.1 

 
 

Ɋɢɫɭɧɨɤ 2.1-Ƚɢɞɪɨɝɪɚɮ 

ȼыɛɨɪ ɪɚɫчɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Р = 50%) 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
50%: 1936 ɢ 1945 ɝɨɞɵ. ɂɧɬɟɪɩɨɥɢɪɭɟɦ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɞɥɹ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ.  

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 
ɤɚɠɞɨɝɨ ɝɨɞɚ ɨɬɞɟɥɶɧɨ: 

1936 ɝɨɞ     {ʙ˒ = Q˒  ͷͲ%  ˄˃ˊˑ˅ˑˈQ˒ ͳͻ͵͸ = ͹ʹʹ͹ͶͶ = Ͳ,ͻͻ͵ʙˏ = Qˏ ͷͲ%   ˄˃ˊˑ˅ˑˈQˏ ͳͻ͵͸ = ʹͻ͸ʹͻͷ = ͳ,ͳʹͺ                                                        (2.1) 
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1945 ɝɨɞ     {ʙ˒ = Q˒  ͷͲ%  ˄˃ˊˑ˅ˑˈQ˒ ͳͻͶͷ = ͷ͸ʹͷ͵ͺ = ͳ,ͲͶ͸ʙˏ = Qˏ ͷͲ%   ˄˃ˊˑ˅ˑˈQˏ ͳͻͶͷ = ͳͳͲͳʹͳ = Ͳ,ͻͲͻ                                                        (2.2) 

ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ 
ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɩɪɢɜɢɞɟɧɢɹ 1945 ɛɥɢɠɟ ɤ 1. ɋɤɨɪɪɟɤɬɢɪɭɟɦ ɢɫɯɨɞɧɵɣ ɪɹɞ, ɫɨɝɥɚɫɧɨ 
ɜɵɱɢɫɥɟɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɚɦ. 

Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ 1945 ɝɨɞɭ  (Ɋ=50%), ɦ3/ 
 
Ɍɚɛɥɢɰɚ 2.2- ɋɪɟɞɧɢɢ ɪɚɫɯɨɞɵ ɜ 1979 ɝɨɞɭ 
 

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

1945 36 24 23 247 748 687 454 460 406 242 130 65 294 

 

ȼыɛɨɪ ɪɚɫчɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Р=90%) 

ɉɨ ɡɧɚɱɟɧɢɹɦ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1977 ɝ(ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3), ɩɪɢɧɢɦɚɟɦ ɟɝɨ ɡɚ 
ɦɚɥɨɜɨɞɧɭ 

Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ 1979 ɝɨɞɭ (ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
2.2)  (Ɋ = 90 %), ɦ3/ɫ 
 
Ɍɚɛɥɢɰɚ 2.3-ɋɪɟɞɧɢɢ ɪɚɫɯɨɞɵ ɜ 1977 ɝɨɞɭ 
 

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

1977 36 22 20 221 672 559 402 407 251 192 120 64 247 
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2.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɧɚ ɪɢɫɭɧɤɟ 2.1 ɧɭɠɧɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ, ɩɨɫɬɪɨɟɧɵ ɧɚ ɨɫɧɨɜɟ ɡɧɚɱɟɧɢɣ ɢɡ 
ɬɚɛɥɢɰɵ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4-ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

t ɚɥɶɮɚ cos Pmax Pɫɪɟɞ 
1 0,3 1,0 3613 3411 

2 0,8 0,7 3487 3296 

3 1,3 0,3 3271 3096 
4 1,8 -0,3 3020 2865 

5 2,4 -0,7 2803 2665 
6 2,9 -1,0 2678 2549 

7 3,4 -1,0 2677 2548 
8 3,9 -0,7 2802 2664 

9 4,4 -0,3 3019 2863 

10 5,0 0,3 3269 3095 
11 5,5 0,7 3486 3295 

12 6,0 1,0 3612 3411 
 

 

Ɋɢɫɭɧɨɤ 2.1- Ƚɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
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2.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɫɢɫɬɟɦɵ 
 

Ɍɚɛɥɢɰɚ 2.5- Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 
 № 1 2 3 4 5 6 7 8 9 10 11 12 
Q ɛɵɬɨɜɨɣ 36 22 20 221 672 559 402 407 251 192 120 64 ∑ܳ˒ˑ˕ˈ˓ˋ  4 4 1 -1 8 12 10 10 10 2 4 4 

Q ɩɨɥɟɡɧɵɣ 32 18 19 222 664 547 392 397 241 190 116 60 
ZȼȻ 500 500 500 500 500 500 500 500 500 500 500 500 

ZɇȻ 447 447 447 449 448 449 449 449 449 448 448 447 
H 52 52 52 51 51 51 51 51 51 51 52 52 

N 15 8 9 100 300 245 174 177 108 85 53 28 

 

Ɍɚɛɥɢɰɚ 2.6- Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɧɭɠɞɚɦ 

 № 1 2 3 4 5 6 7 8 9 10 11 12 

QȼɏɄ 90 90 90 90 180 180 180 180 180 90 90 90 
ZȼȻ 500 500 500 500 500 500 500 500 500 500 500 500 

ZɇȻ 448 448 448 448 448 448 448 448 448 448 448 448 

H 52 52 52 52 51 51 51 51 51 52 52 52 
N 41 41 41 41 81 81 81 81 81 41 41 41 

 

Ɍɚɛɥɢɰɚ 2.7- ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

 № 1 2 3 4 5 6 7 8 9 10 11 12 

N ɛɵɬɨɜɵɟ 15 8 9 100 300 245 174 177 108 85 53 28 

N ȼɏɄ 41 41 41 41 81 81 81 81 81 41 41 41 
ΔN -26 -33 -32 59 219 164 93 96 27 44 12 -14 

 ∑𝑁ˋˊ˄˞˕ˑˍ = ͸Ͳͻ ʛʑ˕  

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 2.5, 2.6, 2.7 ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɢ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɧɟɦ ɩɟɪɜɢɱɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɨɫɥɟ ɜɨɞɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɭɞɟɬ 
ɢɡɜɟɫɬɧɨ ɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɞɚɧɧɨɣ ɥɢɧɢɢ. 
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2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 

 

Ɋɢɫɭɧɨɤ 2.2-Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 
ɍɆɈ , ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɱɟɬ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ. ɉɟɪɜɵɣ (ɬɚɛɥɢɰɚ2.8.1), ɢɡ 
ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɧɚɯɨɞɢɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 
ɢ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜɢɞɧɨ, ɱɬɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɩɟɪɟɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ 
ɭɜɟɥɢɱɟɧɚ. ȼɨ ɜɬɨɪɨɦ ɪɚɫɱɟɬɟ (ɬɚɛɥɢɰɚ 2.8.2) ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɤɨɧɟɱɧɚɹ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɢɫɭɧɨɤ 2.2. 
Ɉɬɦɟɬɤɚ ɍɆɈ 483,26 ɦ 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 4,22 ɤɦ3 

Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 215 Ɇȼɬ 
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Ɍɚɛɥɢɰɚ 2.8.1 ɉɟɪɜɚɹ ɢɬɟɪɚɰɢɹ 

Ɇɟɫɹɰ Qɛɵɬ Qɩ Qɯ Qɩɨɥ Qɧɛ Qɜɯɤ Qɝɷɫ Qɜɞɯ Vɧɚɱ dV Vɤɨɧ ZȼȻ ɧ ZȼȻ ɤ Zɫɪ Zɧɛ H Nɝɷɫ ɗɝɷɫ Nɝɚɪ 
11 120 3  0 117 227 90 227 110 4,83 0,29 4,54 500,00 499,14 499,57 450,89 48,18 96 71605 96 
12 64 3  0 61 511 90 511 450 4,54 1,21 3,33 499,14 495,88 497,51 451,55 45,47 204 152110 204 
1 36 3  0 33 565 90 565 532 3,33 1,42 1,91 495,88 490,41 493,14 451,61 41,04 204 151804 204 
2 22 3  0 19 289 90 289 270 1,91 0,72 1,18 490,41 488,07 489,24 451,09 37,65 96 71234 96 
3 20 1  0 19 90 90 90 71 1,18 0,19 0,99 488,07 487,06 487,57 450,30 36,77 29 21665 ɩɨ ɜɯɤ 
4 221 -1  0 222 90 90 90 -132 0,99 -0,35 1,35 487,06 488,70 487,88 450,30 37,08 29 21852 ɩɨ ɜɯɤ 
5 672 7  0 665 180 180 180 -485 1,35 -1,30 2,65 488,70 493,16 490,93 450,71 39,72 63 46810 ɩɨ ɜɯɤ 
6 559 11  0 548 180 180 180 -368 2,65 -0,99 3,63 493,16 496,86 495,01 450,71 43,80 69 51618 ɩɨ ɜɯɤ 
7 402 10  0 392 180 180 180 -212 3,63 -0,57 4,20 496,86 498,33 497,60 450,71 46,38 73 54664 ɩɨ ɜɯɤ 
8 407 10  0 397 180 180 180 -217 4,20 -0,58 4,78 498,33 499,83 499,08 450,71 47,87 76 56415 ɩɨ ɜɯɤ 
9 251 9  0 242 180 180 180 -62 4,78 -0,17 4,95 499,83 500,40 500,12 450,71 48,90 77 57634 ɩɨ ɜɯɤ 
10 192 2  0 190 90 90 90 -100 4,95 -0,27 5,22 500,40 501,55 500,98 450,30 50,18 40 29566 ɩɨ ɜɯɤ 
 

Ɍɚɛɥɢɰɚ 2.8.2 ȼɬɨɪɚɹ ɢɬɟɪɚɰɢɹ 

Ɇɟɫɹɰ Qɛɵɬ Qɩ Qɯ Qɩɨɥ Qɧɛ Qɜɯɤ Qɝɷɫ Qɜɞɯ Vɧɚɱ dV Vɤɨɧ ZȼȻ ɧɚɱ ZȼȻ ɤɨɧ Zɫɪ Zɧɛ H Nɝɷɫ ɗɝɷɫ Nɝɚɪ 
11 120 3  0 117 252 90 252 135 4,83 0,36 4,47 500,00 498,97 499,49 450,98 48,01 106 79210 106 
12 64 3  0 61 541 90 541 480 4,47 1,29 3,18 498,97 495,34 497,16 451,58 45,07 215 159653 215 
1 36 3  0 33 605 90 605 572 3,18 1,53 1,65 495,34 489,65 492,49 451,65 40,35 215 159812 215 
2 22 3  0 19 337 90 337 318 1,65 0,85 0,80 489,65 485,54 487,59 451,22 35,87 106 79143 106 
3 20 1  0 19 90 90 90 71 0,80 0,19 0,61 485,54 483,26 484,40 450,30 33,60 27 19800 ɩɨ ɜɯɤ 
4 221 -1  0 222 90 90 90 -132 0,61 -0,35 0,96 483,26 486,87 485,07 450,30 34,27 27 20191 ɩɨ ɜɯɤ 
5 672 7  0 665 180 180 180 -485 0,96 -1,30 2,26 486,87 491,64 489,25 450,71 38,04 60 44832 ɩɨ ɜɯɤ 
6 559 11  0 548 180 180 180 -368 2,26 -0,99 3,25 491,64 495,58 493,61 450,71 42,40 67 49964 ɩɨ ɜɯɤ 
7 402 10  0 392 180 180 180 -212 3,25 -0,57 3,82 495,58 497,39 496,48 450,71 45,27 72 53351 ɩɨ ɜɯɤ 
8 407 10  0 397 180 180 180 -217 3,82 -0,58 4,40 497,39 498,80 498,09 450,71 46,88 74 55248 ɩɨ ɜɯɤ 
9 251 9  0 242 180 180 180 -62 4,40 -0,17 4,56 498,80 499,21 499,00 450,71 47,79 76 56323 ɩɨ ɜɯɤ 
10 192 2  0 190 90 90 90 -100 4,56 -0,27 4,83 499,21 500,00 499,60 450,30 48,81 39 28758 ɩɨ ɜɯɤ 
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2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
 

Рɚɛɨчɢɟ ɦɨщɧɨɫɬɢ 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ (ɬɚɛɥɢɰɚ 2.10 ɢ ɝɪɚɮɢɤ 2.3) ɦɨɳɧɨɫɬɢ 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ(ɬɚɛɥɢɰɚ 2.9). ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ 
ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ ɧɚɝɪɭɡɤɢ(ɫɦɨɬɪɢ ɩɪɢɥɨɠɟɧɢɹ). ɇɚ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɛɭɞɭɬ ɪɚɫɩɨɥɨɠɟɧɵ ɬɪɟɭɝɨɥɶɧɢɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ.  
Ɍɚɛɥɢɰɚ 2.9-Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ 

Ɇɟɫɹɰ Nɝɚɪ ɗɝɚɪ ɗɛ ɗɩ Nɛ Nɩ Nɪɚɛ 
11 106 2,56 0,46 2,10 19 190 209 

12 215 5,15 0,43 4,72 18 300 318 
1 215 5,16 0,38 4,77 16 302 318 

2 106 2,55 0,34 2,21 14 195 209 
3 27 0,64 0,32 0,32 13 43 56 

4 27 0,65 0,33 0,33 14 40 54 

5 60 1,45 0,72 0,72 30 93 123 
6 67 1,61 0,81 0,81 34 104 138 

7 72 1,72 0,86 0,86 36 102 138 
8 74 1,78 0,89 0,89 37 86 123 

9 76 1,82 0,91 0,91 38 115 153 

10 39 0,93 0,46 0,46 19 37 56 

 
Ȼɚɥɚɧɫ ɦɨщɧɨɫɬɟɣ 
Ɍɚɛɥɢɰɚ 2.10- Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

  ɫɢɫɬɟɦɚ   
ɫɭɳɟɫɬɜɭɸɳɚɹ 
Ƚɗɋ   

ɩɪɨɟɤɬɢɪɭɟɦɚɹ 
Ƚɗɋ Ɍɗɋ     

ɦɟɫɹɰ 
Ɋ  
max 

N 
ɧ.ɪ. 

N ɪ. 
Max N ɧ.ɪ. 

N 
ɪ. 

N ɪ. 
Max 

N 
ɧ.ɪ. 

N 
ɪ. 

N ɪ. 
Max 

N 
ɚ.ɪ. N ɪ. 

1 3613 72 1449 29 0 318 72 0 2044 164 0 

2 3487 70 1386 28 0 209 70 0 1981 158 0 
3 3271 65 1323 26 0 56 65 0 1891 151 0 

4 3020 60 1260 25 0 54 60 0 1707 137 0 

5 2803 56 1103 22 181 123 56 0 1578 126 256 
6 2678 54 1040 21 242 138 54 0 1501 120 341 

7 2677 54 1040 21 242 138 54 0 1501 120 341 
8 2802 56 1103 22 181 123 56 0 1578 126 256 

9 3019 60 1260 25 0 153 60 79 1707 137 0 
10 3269 65 1323 26 0 56 65 0 1891 151 0 

11 3486 70 1386 28 0 209 70 0 1981 158 0 

12 3612 72 1449 29 0 318 72 0 2044 164 0 
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Ɋɢɫɭɧɨɤ 2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 390 Ɇȼ 
 

2.6 ȼɨɞɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
ɷɧɟɪɝɢɢ Ƚɗɋ. ɂɫɩɨɥɶɡɭɹ ɞɜɚ ɦɟɬɨɞɚ, ɛɭɞɟɬ ɧɚɣɞɟɧɚ ɧɚɢɛɨɥɶɲɚɹ 
ɜɵɪɚɛɨɬɤɚ(ɬɚɛɥɢɰɵ 14.1 ɢ 14.2), ɚ ɬɚɤɠɟ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ(ɪɢɫɭɧɨɤ 2.4) . 
ɋɭɦɦɚɪɧɚɹ ɜɵɪɚɛɨɬɤɚ ɩɨ ɨɬɦɟɬɤɚɦ ɫɨɫɬɚɜɢɥɚ 0,96 ɦɥɪɞ ɤȼɬ∙ɱ 
ɋɭɦɦɚɪɧɚɹ ɜɵɪɚɛɨɬɤɚ ɩɨ ɦɨɳɧɨɫɬɹɦ ɫɨɫɬɚɜɢɥɚ 0,99 ɦɥɪɞ ɤȼɬ∙ɱ 

 

Ɋɢɫɭɧɨɤ 2.4 Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ
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ʻʿ˄ 500,00̥

˄ʺО 483,26̥ 
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Ɍɚɛɥɢɰɚ 2.11.1 ɩɨ ɨɬɦɟɬɤɚɦ 

Ɇɟɫɹɰ Qɛɵɬ Qɩ Qɯ Qɩɨɥ. Qɧɛ Qɜɯɤ Qɝɷɫ Qɜɞɯ Vɧɚɱ dV Vɤɨɧ ZȼȻ 
ɧɚɱ

ZȼȻ 
ɤɨɧ

Zɫɪ Zɧɛ H Nɝɷɫ ɗɝɷɫ 
11 130 3  0 145 171 89 171 26 4,200 0,07 4,13 500,000 499,9 499,9 453 46,92 71 52529 
12 65 3  0 48 367 89 367 319 4,13 0,85 3,28 499,9 495,5 497,7 462 34,86 113 83757 
1 36 3  0 18 500 89 500 482 3,28 1,29 1,98 495,5 491,3 493,4 467 25,57 113 83716 
2 24 3  0 22 89 89 89 67 1,98 0,18 1,81 491,3 490,1 490,7 447 43,12 34 25127 
3 23 1  0 33 91 89 91 58 1,81 0,16 1,65 490,1 489,1 489,6 447 41,90 34 24964 
4 247 -1  0 193 156 89 156 -37 1,65 -0,10 1,75 489,1 489,8 489,4 452 37,35 51 38144 
5 748 7  0 843 578 178 578 -265 1,75 -0,71 2,46 489,8 493,5 491,6 470 21,21 108 80255 
6 687 11  0 623 379 178 379 -244 2,46 -0,65 3,11 493,5 495,0 494,3 463 30,97 103 76850 
7 454 10  0 560 373 178 373 -187 3,11 -0,50 3,61 495,0 497,0 496,0 463 32,94 108 80441 
8 460 10  0 408 263 178 263 -145 3,61 -0,39 4,00 497,0 499,3 498,1 458 40,05 93 68958 
9 406 9  0 330 305 178 305 -25 4,00 -0,07 4,07 499,3 499,6 499,5 460 39,36 106 78602 
10 242 2  0 248 199 89 199 -49 4,07 -0,13 4,200 499,6 500,000 499,8 454 45,16 79 58832 
 

Ɍɚɛɥɢɰɚ 2.11.2 ɩɨ ɦɨɳɧɨɫɬɹɦ 

Ɇɟɫɹɰ Qɛɵɬ Qɩ Qɯ Qɩɨɥ. Qɧɛ Qɜɯɤ Qɝɷɫ Qɜɞɯ Vɧɚɱ dV Vɤɨɧ ZȼȻ 
ɧɚɱ

ZȼȻ 
ɤɨɧ

Zɫɪ Zɧɛ H Nɝɷɫ ɗɝɷɫ 
11 130 3 0 127 262 90 262 135 4,83 0,36 4,47 500,00 498,97 499,49 451,01 47,98 111 82298 
12 65 3 0 62 542 90 542 480 4,47 1,29 3,18 498,97 495,34 497,16 451,58 45,07 215 159944 
1 36 3 0 33 605 90 605 572 3,18 1,53 1,65 495,34 489,65 492,49 451,65 40,35 215 159905 
2 24 3 0 21 339 90 339 318 1,65 0,85 0,80 489,65 485,54 487,59 451,23 35,86 107 79704 
3 23 1 0 22 93 90 93 71 0,80 0,19 0,61 485,54 483,26 484,40 450,31 33,59 27 20410 
4 247 -1 0 248 116 90 116 -132 0,61 -0,35 0,96 483,26 486,87 485,07 450,43 34,14 35 25973 
5 748 7 0 741 256 180 256 -485 0,96 -1,30 2,26 486,87 491,64 489,25 450,99 37,76 85 63355 
6 687 11 0 676 308 180 308 -368 2,26 -0,99 3,25 491,64 495,58 493,61 451,15 41,96 114 84616 
7 454 10 0 444 232 180 232 -212 3,25 -0,57 3,82 495,58 497,39 496,48 450,91 45,07 92 68341 
8 460 10 0 450 233 180 233 -217 3,82 -0,58 4,40 497,39 498,80 498,09 450,91 46,68 96 71277 
9 406 9 0 397 335 180 335 -62 4,40 -0,17 4,56 498,80 499,21 499,00 451,22 47,29 139 103759 
10 242 2 0 240 140 90 140 -100 4,56 -0,27 4,83 499,21 500,00 499,60 450,54 48,56 60 44551 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ  
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

 
1) Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  ;.ˇˈ˓˒ܪ
2) Ɉɬɧɨɲɟɧɢɟ  ு೘𝑖೙ு೘𝑎𝑥 ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 
3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ ɫ 

ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɧɵɟ 

ɝɢɞɪɨɬɭɪɛɢɧɵ: 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-50-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅȾ-50-ȼ60. 
 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ (ɬɚɛɥ. 3.1): 
 

Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ-50-ȼ ɉɅȾ-50-ȼ60 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ܪ௠𝑖௡ ⁄௠௔௫ܪ  0,5 0,5 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

݊′ூ ௢௣௧ , ˑ˄/ˏ 116 113 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ܳூ ௢௣௧ , ˎ/˔ 1080 1100 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜂ˏ  ௢௣௧ 0,888 0,862 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠௔௫ , ˎ/˔ 1500 1700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 ሺܳଵ௠௔௫, ሻ 0,6 0,6 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ௠  , ˏ 0,460 0,350 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܪˏˑˇ , ˏ 12 5 
Ɍɟɦɩɟɪɚɬɭɪɚ 𝑡ˏˑˇ,℃ 21 16 

  
 
Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ [1]. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.2, 2.3, ɞɥɹ ɉɅ50-ȼ ɢ ɉɅȾ50-ȼ60 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
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𝜂ʡ = ͳ − ሺͳ − 𝜂ʛሻ ∙ (ሺͳ − ሻߝ + ߝ ∙ √஽భˏ஽భఱ ∙ √ுˏு𝑁˓భబ ∙ √௩ː௩ˏఱ ) ;                       (3.1) 
 

 
ɝɞɟ     𝜂ʛ; ;ˏଵܦ  ,ଵܦ       ; ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ –ˏܪ    ;𝑁˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ

        𝑣ˏ, 𝑣ː– ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ  𝑡ˏ;  𝑡ː; 

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

  𝜂ʡ = ͳ − ሺͳ − Ͳ,ͺͺͺሻ ∙ ቆͲ,ʹͷ + Ͳ,͹ͷ ∙ √଴,ସ଺଺ఱ ∙ √ଵଶସ଴భబ ∙ √଴,ଽ଼଼ଵ,ଶ଺଼ఱ ቇ = Ͳ,ͻ͵.     (3,2) 

 
 Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɤɨɬɨɪɭɸ ɞɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ: 
 
 𝑁′˃ = ͻ,ͺͳ ∙ ܳ′୍ ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ʒ̝˓;                                                      (3.3) 

 
                                                                                                                       
ɝɞɟ     ܳ′୍ ˓– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;   ܦଵ,    .௉– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;   𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ʒ̝˓− ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97)ܪ

 𝑁′˃ = ͻ,ͺͳ ∙ ͳ,ͷ ∙ ͸ଶ ∙ ͶͲଵ,ହ ∙ Ͳ,ͺͺͺ = ͳͳͻ͹ͻͻˍʑ˕; 
 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
′˃ݖ  = 𝑁˖˔˕˒˓ʒЭʠ𝑁′˃ ;         (3.4) 

 

ɝɞɟ     𝑁˖˔˕˒˓ʒЭʠ = ͵ͻͲ ʛʑ˕ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ 

ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ 
ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ 
ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. 
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′˃ݖ = ଷଽ଴଴଴଴ଵଵଽ଻ଽଽ = ͵,ʹͷ͸ ≈ Ͷ;                                                                            (3.5) 

 
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ: 

 ∆= 𝜂ʡ𝜂ʛ ;          
                                                                                                   (3.6) 

ɝɞɟ      𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ;  𝜂ʛ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 
 ∆= ଴,ଽଷ଴,଼଼଼ = ͳ,ͲͶ͹                                                                                           (3.7) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊˔ = ௡𝐼˓′ ∙√ு𝑃∙∆஽భ ;                                                                                                (3.8) 

ɝɞɟ     ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. ݊˔ = ଵଵ଺∙√ସ଴∙ଵ,଴ସ଻଺ = ͳʹͷ ˑ˄/ˏˋː                                                                       (3.9) 

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

Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ௠௔௫,  ,௠𝑖௡ܪ ;˓𝑁ܪ

ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɥɢɧɢɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɧɚ ɍɏ, ɤɨɬɨɪɵɟ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ݊′ூ௠௔௫ = ௡˔∙஽భ√ு೘𝑖೙∙∆ = ଵଶହ∙଺√ଷଵ∙ଵ,଴ସ଻ = ͳͲͶ,ͷ ˑ˄/ˏˋː;                                             (3.10) 

݊′ூ˓ = ௡˔∙஽భ√ு˓∙∆ = ͳͳͷ,ͻ ˑ˄/ˏˋː;                                                                          (3.11) 

݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு೘𝑎𝑥∙∆ = ͳ͵ͳ,͹ ˑ˄/ˏˋː;                                                                 (3.12) 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 

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

 
ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɏɚɤɚɫɢɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɨɫɧɨɜɧɨɦ ɩɨɞɫɬɚɧɰɢɢ 220 ɤȼ, 

110 ɤȼ. ɉɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɉɋ «Ⱥɛɚɤɚɧ-Ɋɚɣɨɧɧɚɹ» 220 ɤȼ ɫ 
ɪɚɫɫɬɨɹɧɢɟɦ 120 ɤɦ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
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ɂɫɯɨɞɹ ɢɡ ɋɌɈ [9], ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɛɥɨɤɚ ɩɪɢɫɨɟɞɢɧɹɟɦɨɝɨ ɤ Ɋɍ 220 ɤȼ, 
ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 400 Ɇȼɬ. Ɍɚɤ ɤɚɤ ɧɚ ɫɬɚɧɰɢɢ ɚɝɪɟɝɚɬɵ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 100 Ɇȼɬ, ɩɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɞɨɩɭɫɬɢɦɨ.  

 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ–1160/180–72 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ". ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-
1160/180-72 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ–1160/180–72 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 
Ɇȼ·Ⱥ               Ɇȼɬ Uˆ ːˑˏ,ɤȼ cosφʒ,ɨ.ɟ. η,% 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ ʟˆ ːˑˏ x"ୢ  x′ୢ  xୢ 

117,7 100 10,5 0,85 97,7 Ͳ,͵ 0,35 0,89 
 

4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 

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

 S˓˃˔˚ = ʟʒ ːˑˏ−∑ʟ˔.ː.ୡ୭ୱφʒ = ଵ଴଴−ଵ଴଴∙଴,଴ଵ଴,଼ହ = ͳͳ͸,ͷ ʛʑ ∙ ʏ ,                                                     (4.1) 

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

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɪɚɧɫɢɧɠɢɧɢɪɢɧɝ" ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ  

ɌȾɐ-125000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 125000/220 Sːˑˏ, ɆȼȺ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
125 242 10,5 11 380 135 0,5 
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ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ୟ୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ      (4.2)  

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ −ω ∙ T˅ =  ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚   (4.3) 
            

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

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ͳ͵ͷ ∙ ͺ͹ʹͻ = ͳͳ͹ͺ,Ͷʹ ʛʑ˕ ∙ ˚,                   (4.4) 
             

ɝɞɟ    nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,ଷ଼଴ଵ ∙ ቀଵଵ଺,ହଵଶହ,଴ቁଶ ∙ ʹͶͲͷ = Ͷͻ͵ ʛʑ˕ ∙ ˚,        (4.5) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ሺଵሻ = ∆W˘˘ ∙ Ⱦଵ + ∆Wː ∙ Ⱦଶ,                        (4.6) 
                   

ɝɞɟ Ⱦଵ, Ⱦଶ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ʛʑ˕ ∙ ˚ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ʗ˒ˑ˕ሺଵሻ = ͳͳ͹ͺ,Ͷʹ ∙ Ͳ,͸ ∙ ͳͲ−ଶ + Ͷͻ͵ ∙ Ͳ,ͻ ∙ ͳͲ−ଶ = ͳͲ,ʹͲ͹ ˕˞˔. ˓˖˄/ ˆˑˇ.    
                                                                                                                        (4.7) 
 
Ⱦɥɹ 4 ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ = Ͷ ∙ ͳͶ,ʹͲ͹ = ͶͲ,ͺʹͺ ɬɵɫ. ɪɭɛ./ɝɨɞ.                                               (4.8) 
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4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 

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

 S˓˃˔˚ = ʹ ∙ ʟʒ ːˑˏ−∑ʟ˔.ː.ୡ୭ୱφʒ = ʹ ∙ ଵ଴଴−ଵ଴଴∙଴,଴ଵ଴,଼ହ = ʹ͵͵ ʛʑ ∙ ʏ,                                                 (4.9) 

  
ɝɞɟ ∑ʟ˔.ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɫɟɣ ɫɬɚɧɰɢɢ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ(ɐ) - 250000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ(ɐ) - 250000/220 Sːˑˏ, 
ɆȼȺ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

250 242 10,5 11 650 240 0,45 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ୟ୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ˚/ˆˑˇ   (4.10) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ −ω ∙ T˅ ,                                                                   (4.11) 
            

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

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚.                                          (4.11) 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘′ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ʹͶͲ ∙ ͺ͹ʹͻ = ʹͲͻͶ,ͻ͸ ʛʑ˕ ∙ ˚,      (4.12)      



33 

 

            
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː′ = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,଺ହ଴ଵ ∙ ቀଶଷଷଶହ଴ቁଶ ∙ ʹͶͲͷ = ͳ͵ͷ͹,ͻ ʛʑ˕ ∙ ˚,                  (4.13) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ሺଵሻ′ = ሺ∆W˘˘′ ∙ Ⱦଵ + ∆Wː′ ∙ Ⱦଶሻ + ʗ˒ˑ˕ሺଵሻ,                           (4.14)     
                  

ɝɞɟ Ⱦଵ, Ⱦଶ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ʛʑ˕ ∙ ˚ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ʗ˒ˑ˕ሺଵሻ′ = ሺʹͲͻͶ,ͻ͸ ∙ Ͳ,͸ ∙ ͳͲ−ଶ + ͳ͵ͷ͹,ͻ ∙ Ͳ,ͻ ∙ ͳͲ−ଶሻ + ͳͶ,ʹͲ͹ = ͵ͻ ˕˞˔. ˓˖˄/ˆˑˇ.  

                                                                                                                      (4.15) 
 

4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ 
 
Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɞɢɧɚɤɨɜɚ 
ɜ ɨɛɟɢɯ ɫɯɟɦɚɯ. 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 
(1-2) % ɨɬ 3 Sʒ ːˑˏ: 

 ∑S˔.ː. = Ͳ,Ͳͳ ∙ ୔ʒ ːˑˏୡ୭ୱφʒ.                                                                                             (4.16) 

 ∑S˔.ː. = Ͳ,Ͳͳ ∙ ଵ଴଴଴,଼ହ = ͳͳ͹͹ ˍʑ ∙ ʏ.                                                           (4.17) 

 
ɋɨɝɥɚɫɧɨ ɋɌɈ [10], ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ 

ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ 
ɢɡɨɥɹɰɢɟɣ.  

ɋɨɝɥɚɫɧɨ ɋɌɈ [17], ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ».  

 
ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ «Ɍɪɚɧɫɧɚ» ɜɵɛɢɪɚɸɬɫɹ 3 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɌɅɋ-2000/6/0,4, ɫɬɨɢɦɨɫɬɶɸ ɤɚɠɞɵɣ 1589 ɬɵɫ. ɪɭɛ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
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Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ–2000/6/0,4 Sːˑˏ, ɤȼ∙Ⱥ 
Uʜ, ɤȼ Uˍ, % Uʑʜ Uʜʜ 

2000 10 0,4 7 

 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫ ɨɞɧɨɣ ɫɬɭɩɟɧɶɸ 

ɧɚɩɪɹɠɟɧɢɹ: 0,4 ɤȼ. 
 

4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 S∑ = ʟ˖˔˕−୔˔.ː.ୡ୭ୱφ˔ = ସ଴଴−ସ଴,଼ହ = Ͷ͸ͷ ʛʑ ∙ ʏ,                                                              (4.18) 

 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕;      ʙ = ͳ,ʹ;      cosφ˔ = Ͳ,ͺͷ;                  (4.19) 
 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ – Ʉ =1,2.  

 ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ.  
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = ୔˖˔˕−୔˔ːሺʙ∙୔ː˃˕./ୡ୭ୱφ˔ሻ+ ͳ = ସ଴଴−ସሺଵ,ଶ∙ଵଷହ/଴,଼ହሻ+ ͳ = ʹ,Ͳ͹,                                        (4.20) 

                                   
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ͵. 
 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = Ͷ͸ͷ ͵ ∙ √͵ ∙ ʹʹͲ = Ͳ,ͶͲ͹ ˍA = ͶͲ͹ ʏ                         ሺͶ.ʹͳሻ 
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚ୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,ͳ ∙ ͶͲ͹ = Ͷ͹Ͳ ʏ,                  (4.22) 
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ɝɞɟ   Ƚ୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  Ƚʡ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=220ɤȼ ɜɵɛɢɪɚɟɦ 

ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 240/32.  
 
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 
 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = Ͷ͸ͷʹ ∙ √͵ ∙ ʹʹͲ = Ͳ,͸ͲͲ ˍʏ.                            ሺͶ.ʹ͵ሻ 
 Iˇˑ˒ > I˒.˃˅, ͸Ͳͷ ʏ > ͸ͲͲʏ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 
 
ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ–240/32 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ–240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 
ɮɚɡɟ 

r0 Ɉɦ/ɤɦ x0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,121 0,435 2,60·10-4 
 

4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ  

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ = n ∙ ʙʡ +m ∙ ʙʡ˔.ː. + t ∙ ʙˑ˓˖,                                                                      ሺͶ.ʹͶሻ 
 

ɝɞɟ     ʙʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (75000 ɬɵɫ.ɪɭɛ.);  ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (8000 ɬɵɫ.ɪɭɛ.); ʙʝʟʢ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ (15000 ɬɵɫ.ɪɭɛ.);  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ (ɞɥɹ ɫɯɟɦ ɫ 2ɋɒ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ k+2) 
 
ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɈɊɍ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɧɮɥɹɰɢɢ: 



36 

 

 
 ʙʝʟʢ = 15000 ɬɵɫ.ɪɭɛ. 
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ:  
 ʙଵ = Ͷ ∙ ͹ͷͲͲͲ + ͵ ∙ ͺͲͲͲ + ͻ ∙ ͳͷͲͲͲ = ͶͷͻͲͲͲ ˕˞˔. ˓˖˄.                (4.25) 

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙଶ = ʹ ∙ ͳ͸͵ͲͲͲ + ͵ ∙ ͺͲͲͲ + ͻ ∙ ͳͷͲͲͲ = ͶͺͷͲͲͲ ˕˞˔. ˓˖˄.              (4.26) 
 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 
ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 

 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧,                                                            (4.27)
      
ɝɞɟ     ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  

 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ʖଵ = Ͳ,ͳͷ ∙ ͶͷͻͲͲͲ + ͵ͻͲͲͲ = ͳͲ͹ͺͷͲ ˕˞˔. ˓˖˄.                                 (4.28) 
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ʖଶ = Ͳ,ͳͷ ∙ ͶͺͷͲͲͲ + ͶͲͺʹͺ = ͳͳ͵ͷ͹ͺ ˕˞˔. ˓˖˄.                                (4.29) 
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ%,                                                                                                 (4.30) 

 ʟ = ଵ଴଻଼ହ଴−ଵଵଷହ଻଼ଵ଴଻଼ହ଴ ∙ ͳͲͲ% = Ͷ,͸ʹ%.                                                        (4.31) 

 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5% ɢ  

ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ. 
ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ [19] – «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 
 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ–220 ɤȼ: 6 (3 ȼɅɗɉ 220 ɤȼ, 3 ɛɥɨɤɚ). ɉɪɢ 

ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ 
ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ – 
220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 
 

Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ: 2 ɋɒ ɫ Ɉɒȼ 
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4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin. 

 

4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = x′ୢ′ ∙ ୙ːˑˏమୗ ːˑˏ = Ͳ,͵ ∙ ଵ଴,ହమଵଵ଻.଻  = Ͳ,ʹͺ ʝˏ,                                                           (4.32) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ͷ ˍʑ.                                     (4.33) 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = ୙ʙ%∙୙ːˑˏమଵ଴଴∙ୗːˑˏ = ଵଵ∙ଶସଶమଵ଴଴∙ଵଶହ = ͷͳ,ͷͶ ʝˏ.                                                            (4.34) 

 
ɋɢɫɬɟɦɚ: 
 xʠ = ୙ːˑˏమୗ ˍˊ = ଶଷ଴మଵହ଴ = ͵ͷʹ,͸͹ ʝˏ,                                                                        (4.35) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵ͷ ∙ ͳʹͲ = ͷʹ,ʹͲ ʝˏ.                               (4.36)

   
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ .                                         (4.37) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = ୙ʜʜ୙ʑʜ = ଵ଴,ହଶସଶ = Ͳ,ͲͶ͵.                                                                                    (4.38) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
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rˆ = ୶ʒ୘˃,ʒ∙ω = ଴,ଶ଼ ଴,଴ସହ∙ଷଵସ = Ͳ,ͲʹͲ ʝˏ,                                                                  (4.39) 

     r˔ = ୶ʠ୘˃,ʠ∙ω = ଷହଶ,଺଻଴,଴ଷହ∙ଷଵସ = ͵ʹ,Ͳͻ ʝˏ,                                                                  (4.40) 

        rˎ = r଴,˖ˇ ∙ l = Ͳ,ͳʹͳ ∙ ͳʹͲ = ͳͶ,ͷʹ ʝˏ,                                                        (4.41) 
 r˕ = Δ୔k∙୙మ˄ୗːˑˏమ = ଴,ଷ଼଴∙ଶଷ଴మଵଶହమ = ͳ,ʹͻ ʝˏ.                                                                  (4.42) 

 

4.6.2  ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɪɚɫɱɟɬ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin»  

 
ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.5 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin»,ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 
 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 
 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
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Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.7,4.8,4.9 ɢ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.6. 
 
 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 
 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 

 
Ɍɚɛɥɢɰɚ 4.6 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 
Ɍɢɩ ɄɁ ɉ1 I˒.଴ i˖ 
1ɮ 7 4,09 6,37 
3ɮ 7 2,74 4,26 
3ɮ 1 23,24 59,16 

 

4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
 



41 

 

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 

            Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ                                                                               (4.43) 
 Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ ͷ,͸ͻ = ͷ,ͻͺ ˍʏ;                                                              (4.44) 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫ୟ୶ ሺʟʢʑʜሻ = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏሺ−ఱ%ሻ = ଵଶହ√ଷ∙ଶଶଽ,ଽ = Ͳ,͵ͳͶ ˍʏ                                      (4.45) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
 I˓˃˄.௠௔௫ = ୗ∑−ୗ˔ːሺ୬ˎሻ∙√ଷ∙୙ːˑˏ = ସ∙ଵଵ଻.଻−ଵ଴ଷ,ହ∙଴,଴ଵଷ∙√ଷ∙ଶଶ଴ = Ͳ,ͶͳͲˍʏ                                (4.46) 

  
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ସ∙ଵଵ଻.଻ଶ∙√ଷ∙ଶଶ଴ = Ͳ,͸ ˍʏ                                                    (4.47) 

 
 

4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 

 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ 
ɡɧɚɱɟɧɢɹɦ, ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 
 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 Uːˑˏ ൒ Uːˑˏ.˔.  
  Iːˑˏ ൒ I˓˃˄,୫ୟ୶ .  
  Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚.  

 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10-50-6300 
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ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/6300. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  
 
Ɍɚɛɥɢɰɚ 4.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-10-50-6300 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-10/6300 U˔ˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ɤȼ Uːˑˏ = ͳͲ ɤȼ Iʒ.˓˃˄ = ͷͻͺͲ ʏ Iːˑˏ = ͸͵ͲͲ Ⱥ Iːˑˏ = ͸͵ͲͲ Ⱥ I୬଴ = ʹ͵,ʹͶ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͷͲ ɤȺ iˠˎ.˔˕ = ͷͲ ɤȺ i୷ = ͷͻ,ͳ͸ ɤȺ i˒˓.˔ˍ˅ = ͳ͵Ͳ ɤȺ I˕.˔˕ = ͳʹͷ ɤȺ 

  tˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ʹ͵,ʹͶ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = Ͷͺ,͸ͳ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = 
 = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = 

 = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 
 
 

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

 
Ɍɚɛɥɢɰɚ 4.8 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

ȺɉɄɗ-1 RS485 0,5 8 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

ȺɉɄɗ-1 RS485 0,5 8 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 
  ∑ = 26 ȼ·Ⱥ 

 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. 
ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. Ⱥɋ-Ɇ3 ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ 15150 
(ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ 55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
35°ɋ). Ⱥɋ-Ɇ3 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɝɪɭɩɩɟ ɉ ɩɨ ȽɈɋɌ 15150.  

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 



43 

 

ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. 

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɉɨɞɤɥɸɱɟɧɢɟ 
ɤ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 0,4 ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. 

 

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

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.9. 
 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–10 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ˍʑ I˓˃˄ ୫ୟ୶ < Iːˑˏ Iʒ.˓˃˄ = ͷͻͺͲ ʏ Iːˑˏ = ͸ͷͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 
 
Ɍɚɛɥɢɰɚ 4.10– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲˍʑ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 10 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«Ɋɚzɪɹɞ». 

 

4.10 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 

4.10.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɢ ɁȺɈ «ɁɗɌɈ» 

ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-
220/1000 ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11.  ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɧɵɟ ɜ 
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ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.12. 

 
Ɍɚɛɥɢɰɚ 4.11 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼɗȻ-220 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȽ-220/1000 ɍɏɅ1 U˔ˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ɤȼ Uːˑˏ = ʹʹͲ ɤȼ I˓˃˄ ୫ୟ୶ = ͵ͳͶ,Ͳ ʏ Iːˑˏ = ʹͷͲͲ Ⱥ Iːˑˏ = ͳͲͲͲ Ⱥ I୬଴ = ʹ,͹Ͷ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͷͲ ɤȺ I˕.˔˕ = ͵ͳ,ͷ ˍʏ i୷ = Ͷ,ʹ͸ ˍʏ i˒˓.˔ˍ˅ = ͳʹͷ ˍʏ i˒˓.˔ˍ˅ = ͺͲ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ʹ,͹Ͷଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = Ͳ,͵Ͳ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͵ͳ,ͷଶ ∙ ͵ = ʹͻ͹͹ ˍʏଶ ∙ ˔ 

 
Ɍɚɛɥɢɰɚ 4.12 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
 

4.10.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɈȽɎ-220-
ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈȽɎ-
220-ɍɏɅ1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.13. 

 
Ɍɚɛɥɢɰɚ 4.13 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ I˓˃˄ ୫ୟ୶ < Iːˑˏ I˓˃˄ ୫ୟ୶ = ͵ͳͶ ʏ Iːˑˏ = ͸ͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 

«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.14. 

 
Ɍɚɛɥɢɰɚ 4.14 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ 

 
ȼ ɈɊɍ 220ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ-220 

ɍɏɅ1, ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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5 ɪɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ. 
 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɢ ɬɪɚɫɮɨɪɦɚɬɨɪɭ ɭɤɚɡɚɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 5.1 ɢ 5.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
ˏːˑܫ  = ௉ː ˑˏ/௖௢௦𝜑√ଷ∙𝑈ːˑˏ = ଵଶ଴∙ଵ଴య/଴,଼ହ√ଷ∙ଵଷ,଼ = ͷͻͲ͸,Ͷ ʏ                                                   (5.1) 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: ܫːˑˏଶ = ூːˑˏభ∙ʙ˔˘ʙ˕˕ = ହଽ଴଺,ସ∙ଵ଺଴଴଴/ହ = Ͷ,ͻʹ ʏ                                                              (5.2) 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ: ܫ˅ːଵ = ௌːˑˏ√ଷ∙𝑈ːˑˏ = ଵଶହ∙ଵ଴య√ଷ∙ଶସଶ = ʹͻͺ,ʹʹ ʏ                                                             (5.3) 

Ɍɚɛɥɢɰɚ 5.1-ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ-1130/140-48 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ  117,7 ɆȼȺ 

ɚɤɬɢɜɧɚɹ 100 Ɇȼɬ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cosφ 0,85 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ  5906,4 Ⱥ 

Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 1185 Ⱥ 

ɂɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ) 

ɫɢɧɯɪɨɧɧɨɟ Xd 0,91 

ɩɟɪɟɯɨɞɧɨɟ X’d 0,26 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X”d 0,21 
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Ɍɚɛɥɢɰɚ 5.2.-ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  

Ɍɢɩ ɌȾɐ – 125000/220 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 125 ɆȼȺ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 242/13,8 ɤȼ 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ  Uɤ = 11  

 

5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ ɋȼ-1130/140-48: 

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

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

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

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

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ; 
 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ-125000/220/13,8: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 
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 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ-220) 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 

- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 

 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 

 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

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

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 

5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣሺܫʠʟ < Ͳ,ʹ ∙  ʜሻɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
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. 
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ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:ܫʜʝʛ = ͷͻͲ͸,Ͷ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:𝜂ʡʡ = ͸ͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 

ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɪɟɠɢɦɚ: ܫʜʐሺʜሻ = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ,                                                                   (5.4)ܫ

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  

𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: ܫʠʟ.଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,                                                        (5.5)ܫ

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙                           .ʜܫ

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹܭʡɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚܭʡ 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:   ܫʜʐሺʙʖሻ = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙                                                                              ,ʛʏʙʠܫ
ɝɞɟʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  

𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; ܫʛʏʙʠ = ா ′̂′௫೏′′ ∙   .ʜܫ
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ:  ܫʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଵ,ଵଷ଴,ଶଵ ∙ ͷͻͲ͸,Ͷ = ͵ͳ͹ͺ,ʹͳ ʏ.                                      (5.6) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: ܭʡ >  ூʜʐሺʙʖሻ∙௄ʜூʡ ʡܭ (5.7)                                                                                                           , > ଷଵ଻଼,ଶଵ∙ଶଷଵ଻଼ଶ,ଵ ʡܭ (5.8)                                                                                                , > Ͳ,ʹ,   
ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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

ɬɨɪɦɨɠɟɧɢɹ): ܫʜʡ = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                                             (5.9) 

4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 𝐵 ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                                              (5.10) 

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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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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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ  ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

6.1.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 

 ȼɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
 ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
 ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 

 Ʌɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 

 Ɋɭɫɥɨɜɨɟ ɡɞɚɧɢɟ Ƚɗɋ. 

6.1.2 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

 Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 4 ɲɬ. 
 Q 

 Ɇɨɳɧɨɫɬɶ ɝɷɫ 390 Ɇȼɬ 

 Ƚɪɭɧɬ ɝɪɚɧɢɬ 

 ܸ˒ ˑˎ = Ͷ ˍˏଷ 
 Ɉɬɦɟɬɤɚ ɇɉɍ 500 

 Ɉɬɦɟɬɤɚ ɞɧɚ 449,8 

 Ɉɬɦɟɬɤɚ Ɏɉɍ 501 

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱɟɬɨɜ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ ɛɭɞɭɳɟɝɨ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 1)ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ(ɛɨɥɟɟ 50ɦ), ɝɪɭɧɬɭ(ɝɪɚɧɢɬ); 2)ɦɨɳɧɨɫɬɢ ɝɷɫ(390Ɇȼɬ); 
3)ɤɨɥɢɱɟɫɬɜɭ ɠɢɬɟɥɟɣ ɩɪɨɠɢɜɚɸɳɢɯ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ(15000 ɱɟɥ)  . ɋɨɝɥɚɫɧɨ 
ɋɇɢɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» ɧɚɡɧɚɱɚɟɬɫɹ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I 
ɩɨ ɱɢɫɥɭ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ(3 ɭɫɥɨɜɢɟ). 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ: ɀ୬ = ͳ,ʹͷ. 
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6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ∇ʒʞ = ∇ʜʞʢ + hୱ  ,                          (6.1) 

 
ɝɞɟ hୱ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 

ɛɶɟɮɟ. 
 hୱ = hଵ% + ∆hୱୣ୲ + a = ͳ,ͳͻ + Ͳ,ͲͲ͹ͷ + Ͳ,ͺ =  ͳ,ͻͻ͹ͷ ˏ ,                  (6.2) 

 
ɝɞɟ hଵ% – ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ;  
      ∆hୱୣ୲ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
      a − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ a = Ͳ,ͺ ˏ. 
 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 ∆hୱୣ୲ = k୛ ∙ ୚మ∙L୥∙ୢ ∙ cosȽ = ʹͳ ∙ ͳͲ−଻  ∙  ଶ଴మ∙ଶଶ଴଴ଽ,଼ଵ∙ଶହ,ଵ ∙ ͳ =  Ͳ,ͲͲ͹ͷ ˏ ,                (6.3) 

 
ɝɞɟ V =  ʹͲ ˏ/˔  – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ;  
       k୛ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ,  
 k୛ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ Vሻ ∙ ͳͲ−଻ =  ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹͲሻ ∙ ͳͲ−଻ =  ʹͳ ∙ ͳͲ−଻,    (6.4) 
 
ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 d = ∇ʜʞʢ−∇ʓʜʝଶ = ହ଴଴−ସସଽ,଼ଶ = ʹͷ,ͳ ˏ,                                                                   (6.5) 

 
ɇɚɯɨɞɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ – ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ  
 ୥L୚మ = ଽ,଼ଵ∙ଵଷଶ଴ଶହమ = ͷͶ  ˋ  ୥୲୚ = ଽ,଼ଵ∙଺∙଺଴∙଺଴ଶହ = ͳͲͷͻͷ                                               (6.6) 

 

ɉɨ ɝɪɚɮɢɤɭ ɋɇɢɉɚ ɢɡ ɩɪɢɥɨɠɟɧɢɹ 1 ɪɢɫɭɧɨɤ 1 ɧɚɯɨɞɢɦ ୥୦୚మ  ˋ ୥୘୚ : 
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ʓˎя gLVଶ = ʹͳ  {  
  ghVଶ = Ͳ,ͲͳͶgTV = ͳ,͵ͷ      ,     ˇˎя  gtV = ͺͶ͹͸  {  

  ghVଶ = Ͳ,ͲͻgTV = Ͷ,͵        
 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 
 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ:  
 T = ଵ,ଷହ∙୚୥ = ଵ,ଷହ∙ଶ଴ଽ,଼ଵ = ʹ,͹ͷ ˔                                                                                    (6.7) 

 
 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 h = ଴,଴଴ଵସ∙୚మ୥ = ଴,଴଴ଵସ∙ଶହమଽ,଼ଵ = Ͳ,ͷ͹ ˏ                                                                       ሺ͸.ͺሻ  

 
ɉɪɨɜɟɪɹɟɦ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ:  
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ɉୢ = ୥୘మଶπ = ଽ,଼ଵ∙ଶ,଻ହమଶ∙ଷ,ଵସ = ͳͳ,ͺ ˏ                                                                              (6.9) 

 d > Ͳ,ͷɉୢ ,                                                                                                                 (6.10) 
 ʹͷ > Ͳ,ͷ ∙ ͳͳ,ͺ = ͷ,ͻ                                                                                  (6.11) 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h ∙ K୧ = Ͳ,ͷ͹ ∙ ʹ,Ͳͻ = ͳ,ͳͻ ˏ,                                                                (6.12) 

 
ɝɞɟ K୧ − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ ୥L୚మ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ), K୧ = ʹ,Ͳͻ; 

       h - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ:  
 ∇ʒʐʞ = ∇ʜʞʢ + hୱ = ͷͲͲ + ͳ,ͻͻ͹ͷ = ͷͲͳ,ͻͻ͹ͷ ˏ                                 (6.13) 
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6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 
ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ.  

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ Q˓, 
ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 

Ɋɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ  ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɱɟɪɟɡ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: Qˑ˔ː.˓˃˔ = Qˑ˔ː.୫ୟ୶ − (n˃ˆ˓ − ͳ) ∙ Qʒʏ − ୚˒ˑˎ୲˔˓ ,                                                 (6.14) 

 
ɝɞɟ n˃ˆ˓– ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ; Qʒʏ– ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɚɝɪɟɝɚɬ; Qˑ˔ː.୫ୟ୶ − Q଴,ଵ%  V˒ˑˎ–ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; t˔˓– ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ, t˔˓ =  Ͷ ˏˈ˔я˙˃. 

 Qˑ˔ː.˓˃˔ = ͳͺͲ͸ − ሺͶ − ͳሻ ∙ ʹͷͲ − ସ⋅ଵ଴9ସ∙ଷ଴∙ଶସ∙ଷ଺଴଴ = ͸͸ͻ,ͳ ˏయ̝                      (6.15) 

 Hˑ˔ː = ʜʞʢ − ʢʜʐ(Q଴,ଵ%) = ͷͲͲ − Ͷͷ = ͵͸ ˏ,                                        (6.16) 

 

ɝɞɟ ʢʜʐ(Q଴,ଵ%)– ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ Q଴,ଵ% 

 Qʒʏ = Nʒʏଽ,଼ଵ∙ୌˑ˔ː∙η = ଽ଻,ହ∙ଵ଴଴଴ଽ,଼ଵ∙ସଷ∙଴,ଽଶଷ = ʹͷͲ ˏయ̝,                                                      (6.17) 
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ɝɞɟ Nʒʏ– ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Hˑ˔ː– ɨɫɧɨɜɧɨɣ ɧɚɩɨɪ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜɵɲɟ; η– ɄɉȾ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 ʑ = ୕ˑ˔ː.˓˃˔q = ୕ˑ˔ː.˓˃˔ሺଵ,ଵହ÷ଵ,ଶହሻq˓                                                                                     (6.18) 

 ʑ = ୕ˑ˔ː.˓˃˔ଵ,ଶ଴∙୚ˇˑ˒∙୦ː˄ = ଺଺ଽ,ଵଵ,ଶ଴∙ହ∙଻.ଶ = ͳͷ,Ͷͻ ˏ,                                                              (6.19) 

 
ɝɞɟ q– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ; q˓– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ; Vˇˑ˒ − ˇˑ˒˖˔˕ˋˏ˃я ˔ˍˑ˓ˑ˔˕˟ ː˃ ˓ˈ˔˄ˈ˓ˏˈ, ˇˎя ˆ˓˃ːˋ˕˃ Vˇˑ˒ = ͷ ˏ/˔; hː˄ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ 

)( НБQfНБ  ɩɪɢ max.ɨсɧQ . 

 hː˄ =฀ ʜʐ −฀ ˇːˑ = Ͷͷ͹ − ͶͶͻ,ͺ = ͹,ʹ ˏ                                                (6.20) 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B – ɰɟɥɨɟ ɱɢɫɥɨ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 

 ʑ = b ∙ n,                                                                                                                   (6.21) 
 

ɝɞɟ n  − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; 
b  − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
 

ɉɪɢɧɢɦɚɟɬɫɹ 2 ɩɪɨɥɟɬɚ ɩɨ 8 ɦɟɬɪɨɜ. 
 B = b ∙ n = ͺ ∙ ʹ = ͳ͸ ˏ                                                                                     (6.22) 
 

ɍɫɥɨɜɢɹ ɞɥɹ ɩɪɢɧɹɬɢɹ ɲɢɪɢɧɵ ɛɵɤɚ: 
1) Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɛɵɤɚ 2 ɦ; 
2) ɉɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ ɬɚɤ ɤɚɤ b = ͺ ˏ; Ɂ˄ = ሺͲ,ʹ ÷ Ͳ,ʹʹͷሻb = ሺͳ,͸ ÷ ͳ,ͺሻˏ                                                         
3) Ɋɟɤɨɦɟɧɞɨɜɚɧ ɪɚɡɪɟɡɧɨɣ ɛɵɤ, ɩɨɷɬɨɦɭ ɞɨɛɚɜɥɹɟɦ ɡɚɩɚɫ ɧɚ ɪɚɡɪɟɡ ɢ 

ɩɪɢɧɢɦɚɟɦ Ɂ˄ = ͵ ˏ. 
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6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡ ɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 

ɩɪɨɮɢɥɹ. ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 

ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − H଴ଵ, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 

ɩɨɞɬɨɩɥɟɧɢɹ − H଴ଶ. 

 H଴ = ሺ ୕ˑ˔ː.˓˃˔σ˔ˉ∙σ˒∙୫∙B∙√ଶ୥ሻଶ/ଷ,                                                                                      (6.23) 

 

ɝɞɟ m = Ͳ,Ͷͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 

 H଴ଵ = ሺ ଺଺ଽ,ଵଵ∙ଵ∙଴,ସଽ∙ଵ଺∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͹,ͳͻ ˏ ,                                                            (6.24) 

 ˆˇˈ σ˒ ˋ σ˔ˉ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɫɠɚɬɢɹ, ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɟ 1. 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

 H଴ଶ = ቀ ଺଺ଽ,ଵ଴,ଽ∙ଵ∙଴,ସଽ∙ଵ଺∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͹,͹͵ ˏ,                                                        (6.25) 

 

ɝɞɟ σ˔ˉ σ˔ˉ = ͳ − Ͳ,ʹ ∙ ξ˖+ሺ୬−ଵሻξబ୬ ∙ ୌబభୠ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶ−ଵሻ∙଴,ସହଶ ∙ ଻,ଵଽ଼  = Ͳ,ͻ        (6.26) 

 

ɝɞɟ b  ɢ n – ɲɢɪɢɧɚ ɢ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɢɥɢ ɨɬɜɟɪɫɬɢɣ, ɭɤɚɡɚɧɵ ɜɵɲɟ; 

  ɭ = 0,7− ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; 

0 = 0,45− ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. 

ɜɟɥɢɱɢɧɵ a  ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ. 
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ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ : 
 H = H଴ଶ − α∙୚బమଶ∙୥ = ͹,͹͵ − ଵ,ଵ∙଴,଻మଶ∙ଽ,଼ଵ = ͹,͹Ͳͳ ˏ,                                                 (6.27) 

 
ɝɞɟ V଴ – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 
 V଴ = ୕˓.ˑ˔ːሺ∇ʜʞʢ−∇ˇː˃ሻ∙ሺB+ሺ୬−ଵሻ∙δ˄ሻ =  ଺଺ଽ,ଵሺହ଴଴−ସସଽ,଼ሻ∙ሺଵ଺+ሺଶ−ଵሻ∙ଷሻ = Ͳ,ͳ͸ ˏ̝             (6.28) 

 
ɝɞɟ n – ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɢɥɢ ɨɬɜɟɪɫɬɢɣ, ɭɤɚɡɚɧɵ ɜɵɲɟ; Ɂ˄ = ͵ ˏ– ɬɨɥɳɢɧɚ ɛɵɤɚ; 

ȼ– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ; Qˑ˔ː.˓˃˔ = ͸͸ͻ,ͳ ˏయ̝ – ɨɩɪɟɞɟɥɢɥɢ ɜɵɲɟ. 
 

ɉɪɢɜɨɞɢɦ ɷɬɨ ɡɧɚɱɟɧɢɟ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ: H˔˕ = ͺ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ʒʑ = ʜʞʢ − H˔˕ = ͷͲͲ − ͺ = Ͷͻʹ ˏ                                                              (6.29) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ʒʐ = ʒʑ + ሺͳ,ͷ ÷ ʹ,ͲሻH˔˕ = Ͷͻʹ + ͳ,͸ ∙ ͺ = ͷͲͶ,ͺ ˏ                                (6.30) 
 
ɋɪɚɜɧɢɜɚɟɦ ʒʐ = ͷͲͶ,ͺ ˏ ˋ ʒʐʞሺ˒ˑ ˅ˑˎːˈሻ = ͷͲͳ,ͻͻ ˏ ɢ ɜɵɛɢɪɚɟɦ 

ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ. Ɍɨɝɞɚ ɨɛɳɚɹ ɨɬɦɟɬɤɚ ɩɥɨɬɢɧɵ: ʒʞ = ͷͲͶ,ͺ ˏ. 

6.3.3 ɉɪɨɜɟɪɤɚ ɨɬɦɟɬɤɢ Ɏɉɍ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 

ɉɪɨɜɟɪɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 Q˓.˒ˑ˅ = Qˏ˃ˍ˔.˒ˑ˅ − QʒЭʠ − Q˃˅ = QͲ,ͳ% − n˃ˆ˓ ∙ Qʒʏ − ୚˒ˑˎ୲˔˓ ,                              (6.31) 

 

ɝɞɟ Qʒʏ = ʹͷͲ ˏయ̝ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɚɝɪɟɝɚɬ; n˃ˆ˓ = Ͷ – ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ; V˒ˑˎ= 4 ɤɦ3 – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ; 
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t˔˓ =  Ͷ ˏˈ˔я˙˃ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ; Qˏ˃ˍ˔.˒ˑ˅ = Q଴,ଵ% = ͳͷͷͻ ˏ͵̝. 
 Q˓.˒ˑ˅ = ʹͲͳͷ − Ͷ ∙ ʹͷͲ − ସ⋅ଵ଴9ସ∙ଷ଴∙ଶସ∙ଷ଺଴଴ = ͸ʹ͹,ʹ͵ ˏయ̝                                      (6.32) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
 H଴˒ˑ˅ = ሺ ୕˓.˒ˑ˅σ˔ˉ∙σ˒∙୫∙B∙√ଶ୥ሻଶ/ଷ                                                                                  (6.33) 

 H଴ଵ˒ˑ˅ = ሺ ଺ଶ଻,ଶଷଵ∙ଵ∙଴,ସଽ∙ଵ଺∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͸,ͺͺ ˏ,                                                        (6.34) 

 ˆˇˈ σ˒ ˋ σ˔ˉ −  ˍˑˠ˗˗ˋ˙ˋˈː˕˞,   ˒˓ˋːˋˏ˃ˈˏ ˓˃˅ː˞ˈ ͳ; m = Ͳ,Ͷͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; B – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 

 

ɋ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
 H଴ଶ˒ˑ˅ = ቀ ଺ଶ଻,ଶଷ଴,ଽ∙ଵ∙଴,ସଽ∙ଵ଺∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͹,͵ͺ ˏ,                                                    (6.35) 

 
ɝɞɟ σ˔ˉ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ 
 σ˔ˉ = ͳ − Ͳ,ʹ ∙ ξ˖+ሺ୬ˑ˕˅−ଵሻξబ୬ˑ˕˅ ∙ ୌబభୠ                                                                            (6.36) 

 σ˔ˉ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶ−ଵሻ଴,ସହଶ ∙ ଻,ଷ଼଼ = Ͳ,ͻ ,                                                        (6.37) 

 
ɝɞɟ b ˋ ݊ – ɲɢɪɢɧɚ ɢ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ, ɭɤɚɡɚɧɵ ɜɵɲɟ; ξ˖ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; ξ଴ = Ͳ,Ͷͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ.. 

ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 V଴˒ˑ˅ = ୕˓.˒ˑ˅ሺ∇ʣʞʢ−∇ʓʜʏሻ∙ሺB+ሺ୬−ଵሻδʐሻ                                                                        (6.38) 
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 V଴˒ˑ˅ = ଺ଶ଻,ଶଷሺହ଴ଵ−ସସଽ,଼ሻ∙ሺଵ଺+ሺଶ−ଵሻ∙ଷሻ = Ͳ,͸Ͷ ˏ̝,                                                       (6.39) 

 
ɝɞɟ ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɭ Ɏɉɍ – ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 501 ɦ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 
 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

 H˒ˑ˅ = H଴ଶ ˒ˑ˅ − α∙୚బ ˒ˑ˅మଶ୥ = ͹,͵ͺ − ଵ,ଵ∙଴,଺ସమଶ∙ଽ,଼ଵ = ͹,͵͸ ˏ                       (6.40) 

 
Ⱦɥɹ ɩɪɨɩɭɫɤɚ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɝɨ ɩɚɜɨɞɤɚ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ฀ ʣʞʢ ൒฀ ʒʑ + H˒ˑ˅                                                                                          (6.41) 
 ͷͲͳ ൒ Ͷͻʹ,ͲͲ + ͹,͵͸ = Ͷͻͻ,͵͸ ˏ                                                                   (6.42) 
 
ɂɫɯɨɞɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɷɬɨɦɭ ɭɫɥɨɜɢɸ. 

 

6.3.4 Ɋɚɫɱɟɬ ɞɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 
 

Ɋɹɞɨɦ ɫ ɨɫɧɨɜɧɵɦ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɛɪɨɫɨɦ, ɭɫɬɪɚɢɜɚɟɬɫɹ ɚɜɚɪɢɣɧɵɣ 
ɞɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɞɥɹ ɩɪɨɩɭɫɤɚ ɜɨɞɵ Q˓: 

 Q˓ = ୚˒ˑˎ୲˔˓ = ସ⋅ଵ଴9ସ∙ଷ଴∙ଶସ∙ଷ଺଴଴ = ͵ͺͷ,ͺ ˏయ̝,                                                                 (6.43) 

 
ɝɞɟ V˒ˑˎ= 4 ɤɦ3 – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  t˔˓ =  Ͷ ˏˈ˔я˙˃ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ. 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ 

ɬɭɧɧɟɥɶ ɜɨɞɨɫɛɪɨɫɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɞɨɫɬɚɬɨɱɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɨ ɞɪɭɝɢɯ 
ɩɨɥɨɫɬɟɣ. ɉɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ – 3 ɦ. ɇɚɡɧɚɱɚɟɦ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɣ hˑ˕˅ = ͵ ˏ. 

 
ɉɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ  ɨɬɜɟɪɫɬɢɣ: 
 ω = ୕˓μ√ଶ୥ୌ = ଷ଼ହ,଼଴,଼√ଶ∙ଽ,଼ଵ∙ସହ,଻ = ͳ͸,ͳͳ ˏଶ,                                                           (6.44) 



60 

 

 

ɝɞɟ Q˓ = ͵ͺͷ,ͺ ˏయ̝ –ɨɩɪɟɞɟɥɟɧɨ ɜɵɲɟ;        Ɋ = Ͳ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɛɪɨɫɨɜ ɫ ɩɥɚɜɧɵɦɢ ɜɯɨɞɚɦɢ ɢ 
ɧɟɛɨɥɶɲɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ; H – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ. 

 H = ʜʞʢ − ቀˇːˑ + h˒ˑ˓ + ୦ˑ˕˅ଶ ቁ = ͷͲͲ − ቀͶͶͻ,ͺ + ͵ + ଷଶቁ = Ͷͷ,͹ˏ     (6.45) 

 
ɝɞɟ: h˒ˑ˓ = ͵ − ˅˞˔ˑ˕˃ ˒ˑ˓ˑˆ˃  

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 B = ω୦ˑ˕˅ = ଵ଺,ଵଵଷ = ͸ ˏ                                                                                          (6.46) 

 
Ɋɚɡɛɢɜɚɟɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɫɬɚɧɞɚɪɬɧɵɟ ɨɬɜɟɪɫɬɢɹ: 
 B = nˑ˕˅ ∙ bˑ˕˅ = ͵ ∙ ʹ = ͸ ˏ                                                                               (6.47) 
 nˑ˕˅ = ͵  bˑ˕˅ = ʹ  
 
ɉɨɞ ɞɨɧɧɵɣ ɜɨɞɨɫɩɭɫɤ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɨɬɞɟɥɶɧɵɣ ɩɪɨɥɟɬ ɧɚ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɟ. 
 

6.3.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ (ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ 
ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɢ ɞɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫɵ ɧɚɯɨɞɹɬɫɹ ɪɹɞɨɦ) 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɚɦɢ. ȼɵɱɢɫɥɹɟɬɫɹ 
ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ: 

 hˍ˓ = √ α∙୕మ˓୥∙B˒ˑˎːˑˈమయ = √ଵ,ଵ∙ଵ଴ହସ,ଽమଽ,଼ଵ∙ସଶ,ହమయ = Ͷ,ͳ ˏ,                                                          (6.48) 

 

ɝɞɟ Q˓ = ୚˒ˑˎ୲˔˓ + Q˓.ˑ˔ː = ସ⋅ଵ଴9ସ∙ଷ଴∙ଶସ∙ଷ଺଴଴+ ͸͸ͻ,ͳ = ͳͲͷͶ,ͻ ˏయ̝,                                    (6.49) 

ɝɞɟ V˒ˑˎ =  Ͷ ˏଷ  – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞ-ɳɚ; 
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t˔˓ =  Ͷ ˏˈ˔я˙˃ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ ɜɨɞ-ɳɚ; Q˓.ˑ˔ː = ͸͸ͻ,ͳ ˏయ̝  – ɨɩɪɟɞɟɥɢɥɢ ɜɵɲɟ; Ƚ = ͳ,ͳ– ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; ʑ˒ˑˎːˑˈ – ɩɨɥɧɚɹ ɲɢɪɢɧɚ ɩɨɬɨɤɚ ɧɚ ɜɨɞɨɛɨɟ,  
 ʑ˒ˑˎːˑˈ = n ∙ b + n ∙ Ɂ˄ + nˑ˕˅ ∙ bˑ˕˅ + ʹ,ͷ + Ͷ ∙ ͵                                        (6.50) 

 ʑ˒ˑˎːˑˈ = ʹ ∙ ͺ + ʹ ∙ ͵ + ͵ ∙ ʹ + ʹ,ͷ + Ͷ ∙ ͵ = Ͷʹ,ͷ ˏ                                 (6.51) 
 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ; 
b– ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ; Ɂ˄– ɬɨɥɳɢɧɚ ɛɵɤɚ; nˑ˕˅– ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ; bˑ˕˅– ɲɢɪɢɧɚ ɨɬɜɟɪɫɬɢɣ. 

 
ɉɟɪɜɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ: hୡሺଵሻ′ = qφ√ଶ୥∙ሺʜʞʢ−ˇːˑ−଴ሻ                                                                                     (6.52) 

 hୡሺଵሻ′ = ଶସ,଼ଶ଴,ଽ√ଶ∙ଽ,଼ଵ∙ሺହ଴଴−ସସଽ,଼−଴ሻ = Ͳ,ͺ͹ͻ ˏ,                                                      (6.53) 

 

ɝɞɟ q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
 q = ୕ ˓ʑ˒ˑˎːˑˈ = ଵ଴ହସ,ଽସଶ,ହ = ʹͶ,ͺʹ ˏమ̝                                                                          (6.54) 

 φ = Ͳ,ͺͷ ÷ ͳ,ͲͲ–ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ. 
 

ɍɬɨɱɧɹɟɬɫɹ ɜɟɥɢɱɢɧɭ hୡሺଵሻ′ : 

 hୡሺଶሻ′ = qφ√ଶ୥∙ቀʜʞʢ−ˇːˑ−୦cሺభሻ′ ቁ                                                                               (6.55) 

 hୡሺଶሻ′ = ଵ଼,଴ସ଴,ଽ√ଶ∙ଽ,଼ଵ∙ሺହ଴଴−ସସଽ,଼−଴,଼଼ሻ = Ͳ,ͺͺ͹ ˏ                                                  (6.56) 
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ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
 hୡ′′ = ୦cሺమሻ′ଶ ∙ ቌ√ͳ + ͺ ∙ ( ୦ˍ˓୦cሺమሻ′ )ଷ − ͳቍ                                                                  (6.57) 

 hୡ′′ = ଴,଼଼଻ଶ ∙ ቆ√ͳ + ͺ ∙ ቀ ସ,ଵ଴,଼଼଻ቁଷ − ͳቇ = ͳʹ,Ͳͷ ˏ                                          (6.58) 

 
ɋɪɚɜɧɢɜɚɟɬɫɹ hୡ′′ ˋ hː˄ = ʜʐ − ˇːˑ = Ͷͷ͹ − ͶͶͻ,ͺ = ͹,ʹ ˏ. hୡ′′ >  hː˄ . 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ 
ɫɬɟɧɤɢ. 
 

6.3.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 

ȼɵɫɨɬɚ ɫɬɟɧɤɢ: h˔˕ = σ ∙ hୡ′′ − H˔˕ = ͳ,ͳ ∙ ͳʹ,Ͳͷ − Ͷ,ͺͺ = ͺ,͵͹ ˏ,                                       (6.59) 
 

ɝɞɟ σ = ͳ,ͳ– ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 
 H˔˕ = ( q୫√ଶ୥)మయ − α∙q మଶ୥∙σ మ୦c′′మ                                                                                    (6.60) 

 H˔˕ =  ቀ ଶସ,଼ଶ଴,ସଽ∙√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ଶସ,଼ଶଶ∙ଽ,଼ଵ∙ଵ,ଵ మ∙ଵଶ,଴ହ = Ͷ,ͺͺ ˏ,                                          (6.66) 

 
ɝɞɟ q  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 

m =0,49 − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; Ƚ = ͳ,ͳ– ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; 
 

ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ ɩɪɢ: 
 T଴  =  H˔˕  +  h˔˕  = Ͷ,ͺͺ + ͺ,͵͹ = ͳ͵,ʹͷ ˏ                                                  (6.67) 
  
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: hୡሺଵሻ′ = qφ∙√ଶ∙୥∙ሺ୘బ−଴ሻ                                                                                              (6.68) 
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hୡሺଵሻ′ = ଶସ,଼ଶ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଵଷ,ଶହ−଴ሻ = ͳ,͹ͳ ˏ                                                                (6.69) 

 
ɍɬɨɱɧɹɟɬɫɹ ɜɟɥɢɱɢɧɭ hୡሺଵሻ′ : 
 hୡሺଶሻ′ = qφ∙√ଶ∙୥∙(୘బ−୦cభ′ )                                                                                          (6.70) 

 hୡሺଶሻ′ = ଶସ,଼ଶ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଵଷ,ଶହ−ଵ,଻ଵሻ = ͳ,ͺ͵ ˏ                                                              (6.71) 

 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
 hୡ′′ = ୦cሺమሻ′ଶ ቌ√ͳ + ͺ ∙ (୦ˍ˓୦ሺమሻ′ )ଷ − ͳቍ                                                                       (6.72) 

 hୡ′′ = ଵ,଼ଷଶ ቆ√ͳ + ͺ ∙ ቀ ସ,ଵଵ,଼ଷቁଷ − ͳቇ  = ͹,ͺͳ ˏ,                                                    (6.73) 

 
ɝɞɟ hˍ˓ = Ͷ,ͳ ˏ, ˑ˒˓ˈˇˈˎˋˎˋ ˅˞˛ˈ  

 
Ɍɚɤ ɤɚɤ hʜʐ = ͹,ʹ ˏ, ɚ ɜɬɨɪɚɹ ɫɨɩɪɹɠёɧɧɚɹ ɝɥɭɛɢɧɚ hୡ′′ = ͹,ͺͳ ˏ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɧɟ ɡɚɬɨɩɥɟɧ, ɢ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 
ɨɞɧɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɟ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɬɨɪɭɸ ɫɬɟɧɤɭ. 
 

6.3.7 Ɋɚɫɱɟɬ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 

ȼɵɫɨɬɚ ɫɬɟɧɤɢ: 
 h˔˕ = σ ∙ hୡ′′ − H˔˕ = ͳ,ͳ ∙ ͹,ͺͳ − Ͷ,͸ͳ = ͵,ͻͻ ˏ,                                         (6.74) 
 

ɝɞɟ σ = ͳ,ͳ– ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 
 H˔˕ = ( q୫√ଶ୥)మయ − α∙q మଶ୥∙σ మ୦c′′మ                                                                                    (6.75) 

 H˔˕ =  ቀ ଶସ,଼ଶ଴,ସଽ∙√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ଶସ,଼ଶଶ∙ଽ,଼ଵ∙ଵ,ଵ మ∙଻,଼ଵ = Ͷ,͸ͳ ˏ,                                            (6.76) 

 
ɝɞɟ q  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
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m =0,49 − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; Ƚ = ͳ,ͳ– ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; 
 
ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ ɩɪɢ: 
 T଴  =  H˔˕  +  h˔˕  = Ͷ,͸ͳ + ͵,ͻͻ = ͺ,͸ ˏ                                                       (6.77) 
  
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hୡሺଵሻ′ = qφ∙√ଶ∙୥∙ሺ୘బ−଴ሻ                                                                                                (6.78) 

 hୡሺଵሻ′ = ଶସ,଼ଶ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺ଼,଺−଴ሻ = ʹ,ͳʹ ˏ                                                                   (6.79) 

 
ɍɬɨɱɧɹɟɬɫɹ ɜɟɥɢɱɢɧɭ hୡሺଵሻ′ : hୡሺଶሻ′ = qφ∙√ଶ∙୥∙(୘బ−୦cభ′ )                                                                                             (6.80) 

 hୡሺଶሻ′ = ଶସ,଼ଶ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺ଼,଺−ଶ,ଵଶሻ = ʹ,Ͷͷ ˏ                                                               (6.81) 

 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
 hୡ′′ = ୦cሺమሻ′ଶ ቌ√ͳ + ͺ ∙ (୦ˍ˓୦ሺమሻ′ )ଷ − ͳቍ                                                                      (6.82) 

 hୡ′′ = ଵ,଼ଷଶ ቆ√ͳ + ͺ ∙ ቀ ସ,ଵଵ,଼ଷቁଷ − ͳቇ  = ͸,͵ͻ ˏ,                                                  (6.83) 

 
ɝɞɟ hˍ˓ = Ͷ,ͳ ˏ, ˑ˒˓ˈˇˈˎˋˎˋ ˅˞˛ˈ  

 
Ɍɚɤ ɤɚɤ hʜʐ = ͹,ʹ ˏ, ɚ ɜɬɨɪɚɹ ɫɨɩɪɹɠёɧɧɚɹ ɝɥɭɛɢɧɚ hୡ′′ = ͸,͵ͻ ˏ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɡɚɬɨɩɥɟɧ, ɢ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɞɜɭɯ 
ɜɨɞɨɛɨɣɧɵɯ ɫɬɟɧɤɚɯ. 
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6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɫɦ. ɪɢɫɭɧɨɤ 1.4). 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 

 
Ɋɢɫɭɧɨɤ 6.4– ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

(ɡɚɦɟɧɢɬɶ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ) 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧɟɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ, ɫɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ 
ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.4. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ B୬୍: 

 B୬୍ = ୦√γ˄γ˅ሺଵ−୬ሻ+୬ሺଶ−୬ሻ−αభ   ,                                                                                  (6.84) 

 
ɝɞɟ Ƚଵ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 

 h –  ɜɵɫɨɬɚ ɜɨɞɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɩɥɨɬɢɧɭ ɩɨ ɮɨɪɦɭɥɟ: 
 h = ∇ʜʞʢ − ∇˒ˑˇ = ͷͲͲ − ͶͶ͸,ͺ = ͷ͵,ʹ ˏ                                                (6.85) 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ∇˒ˑˇ = ∇ˇː˃ − ɁB = ͶͶͻ,ͺ − ͵ = ͶͶ͸,ͺ ˏ,                                                (6.86) 
 

ɝɞɟ ɁB – ɬɨɥɳɢɧɚ ɩɥɢɬɵ ɜɨɞɨɛɨɹ 
 ɁB = Ͳ,ͳͷ ∙ Vୡ ∙ √hୡ = Ͳ,ͳͷ ∙ ʹͺ ∙ √Ͳ,ͺͺ͹ = ͵,ͻͷ ˏ                                    (6.87) 

 
ɉɥɢɬɚ ɜɨɞɨɛɨɹ ɩɨɥɭɱɚɟɬɫɹ ɫɥɢɲɤɨɦ ɬɨɥɫɬɨɣ ɩɨɷɬɨɦɭ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɚɧɤɟɪɨɜɚɧɢɟ ɢ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ ɁB = ͵ ˏ. 
 

ɝɞɟ Vୡ – ɫɤɨɪɨɫɬɶ ɫɬɪɭɢ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
 Vୡ = ୕c B˅ˑˇ∙୦c′ =    ଵ଴ହସ,ଽ ସ଴,଺଼∙଴,଼଼଻ = ʹͺ ˏ̝                                                                 (6.88) 

 hୡ – ɬɨɥɳɢɧɚ ɫɬɪɭɢ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ,  
 hୡ = hୡ′ = Ͳ,ͺͺ͹ ˏ                                                                                               (6.89) 
 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 𝐵௡ூூ: 

 𝐵௡ூூ = ௡ߛ ∙ ℎ𝑓∙ቀ𝛾˄𝛾˅+௡−𝛼భቁ  ,                                                                                          (6.90) 

 
ɝɞɟ ݂ ≈  𝑡݃𝜑ˆ˓ = Ͳ,͹ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɥɨɬɢɧɵ ɫɞɜɢɝɭ ɩɨ 
ɨɫɧɨɜɚɧɢɸ; ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ, ɪɚɜɟɧ 1,25 ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ. Ɂɚɞɚɜɚɹɫɶ ɡɧɚɱɟɧɢɹɦɢ n, 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ 𝐵௡ூ  ɢ 𝐵௡ூூ.  
 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɹɟɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

ȼɫɟ ɪɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.1, ɚ ɝɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
6.2. Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɜ ɤɨɨɪɞɢɧɚɬɚɯ: ݊ = Ͳ,ʹͺ, 𝐵 = ͶͲ,͸ͺ ˏ. ɉɪɢɧɢɦɚɟɬɫɹ 
ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɨ ɨɫɧɨɜɚɧɢɸ 𝐵˒ˑˇ = ͶͲ,͸ͺ ˏ. 
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Ɋɢɫɭɧɨɤ 6.2 – Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ɍɚɛɥɢɰɚ 6.1 – ɪɚɫɱɟɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

n 0,10 0,20 0,28 0,40 0,50 0,60 0,70 0,80 0,90 1,00 𝐵௡ூ  39,11 39,88 40,68 42,32 44,18 46,66 50,05 54,87 62,27 75,24 𝐵௡ூூ 44,33 42,22 40,68 38,55 36,94 35,47 34,10 32,84 31,67 30,57 

 

6.4.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 

ɉɨɫɬɨɹɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɞɟɮɨɪɦɚɰɨɧɧɵɟ ɲɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɪɟɳɢɧ. Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɫɤɜɨɡɧɵɦɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦɢ 
ɲɜɚɦɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ 
ɫɦɟɠɧɵɯ ɛɵɤɨɜ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɨɜ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ: 

 ܵ = ˄ߜ + ܾ = ͵ + ͺ = ͳͳ ˏ ,                                                                             (6.91) 
 

ɝɞɟ ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ; 
b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 

 
Ɋɚɡɪɟɡ ɞɟɥɚɟɬɫɹ ɩɨ ɛɵɤɭ.  
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Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɸɬɫɹ 
ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

 

6.4.3 Ȼɵɤɢ 
 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɭɧɤɬɟ 1.3.1. ɉɪɢɧɢɦɚɟɦ ɛɵɤɢ 
ɨɤɪɭɝɥɨɣ ɮɨɪɦɵ, ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 0,5 ɦ, ɲɢɪɢɧɚ 
ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,8 ɦ, ɞɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,0 ɦ. Ɍɨɥɳɢɧɚ ɛɵɤɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 1,5 ɦ. 

Ȼɵɤ ɤɨɧɫɬɪɭɢɪɭɸɬ ɛɟɡ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ 
ɜɟɫɚ ɛɵɤɚ, ɬɚɤ ɤɚɤ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɟɫ ɛɵɤɚ ɫɨ ɫɬɨɪɨɧɵ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɥɢɲɤɨɦ ɜɵɫɨɤ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 27ɦ 

 

6.4.4 ɍɫɬɨɢ 
 

ɍɫɬɪɚɢɜɚɸɬɫɹ ɞɜɚ ɪɚɡɞɟɥɶɧɵɯ ɭɫɬɨɹ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɨɬɞɟɥɹɟɬ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɚ ɞɪɭɝɨɣ – ɨɬɞɟɥɹɟɬ 
ɜɨɞɨɫɥɢɜɧɭɸ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 
 

6.4.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬɫɹ 3 ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 12 ɦ ɩɨ 
ɜɵɫɨɬɟ.  

Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧ.  

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ: ɫɦɨɬɪɨɜɚɹ – 1,25x2 ɦ; ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɢ ɞɪɟɧɚɠɧɚɹ – 
3,5x4 ɦ. 

 

6.4.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 
ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 

Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ –  20 ɫɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ – 
2 ɦ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ ൒ ு೏ఊ೙ூˍ˓   ,                                                                                                              (6.92) 

 
ɝɞɟ ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; 
ௗܪ  = ʜʞʢ − ʜʐ௠𝑖௡ߘ = ͷͲͲ − Ͷͷͳ = Ͷͻ ˏ                                                  (6.93) 

 ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ –˓ˍܫ ;௡– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɤɥɚɫɫɚߛ 
ɩɪɢɧɢɦɚɟɦ ܫˍ˓ = ʹͷ. 

 ܽˇ˓ ൒ ସଽ∙ଵ,ଶହଶହ = ʹ,Ͷͷ ˏ                                                                                            (6.94) 

ɉɪɢɧɢɦɚɟɬɫɹ ܽˇ˓ = ʹ,Ͷͷ ˏ. 

 

6.4.7 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 

ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɬɫɹ 
ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ௠௔௫ܪ = Ͳ,ͷ ∙ ሺͷͲͲ − Ͷͷͳሻ = ʹͶ,ͷ ˏ ,                                        (6.95) 
 

ɝɞɟ ܪ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɍɇȻ. 
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ʹͳ,ͷ = ͳʹ,ʹͷ ˏ                                                            (6.96) 

 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ ɫ ɲɚɝɨɦ 2 ɦ. 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ு∙ఊ௃ˍ˓ = ଶଽ,ସ∙ଵ,ଶହଵହ = ʹ.Ͷͷ ˏ                                                                         (6.97) 

 
ɝɞɟ ∆ܪ – ɧɚɩɨɪ ɧɚ ɡɚɜɟɫɭ 
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 ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɜ ɡɚɜɟɫɟ  – ˓ˍܬ

ܪ∆  = ௗܪ − ௔௦ܪ = Ͷͻ − ͳͻ,͸ = ʹͻ,Ͷ ˏ  ,                                                         (6.98) 
 

ɝɞɟ ܪௗ – ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ, 
ௗܪ  = ʜʞʢߘ − ʜʐ௠𝑖௡ߘ = ͷͲͲ − Ͷͷͳ = Ͷͻ ˏ                                                (6.99) 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɇɢɉɚ 2.06.06-85 ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, 
ɩɨɬɟɪɹ ɧɚɩɨɪɚ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ: ܪ௔௦ = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ Ͷͻ = ͳͻ,͸  ˏ                                                                   (6.100) 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻʑ˒ˑˇ = ሺʹ,Ͳ͵Ͷ ÷ Ͷ,Ͳ͸ͺሻ ˏ                                                (6.101) 

ɉɪɢɧɢɦɚɟɬɫɹ ݈ଵ = Ͷ,Ͳͷ ˏ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: ݈ଶ = ͸ ˏ. 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɨɬ ɪɚɡɦɵɜɚ ɩɨɬɨɤɨɦ, ɫɛɪɚɫɵɜɚɟɦɵɯ ɱɟɪɟɡ 

ɩɥɨɬɢɧɭ, ɭɫɬɪɚɢɜɚɸɬɫɹ ɞɜɟ ɜɨɞɨɛɨɣɧɵɯ ɩɥɢɬɵ ɢ ɪɢɫɛɟɪɦɚ. 

Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɩɪɨɢɡɜɟɞɟɧ ɜ ɩɭɧɤɬɟ 6.4.1.  

Ⱦɥɢɧɚ ɩɟɪɜɨɣ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: ݈˅ˑˇ = ሺͲ,͹ͷ ÷ ͳሻ݈ˆ.˒. = ሺͶͳ,ʹ͹ ÷ ͷͷ,Ͳʹሻ   ˏ                                                 (6.102) 

 
ɝɞɟ ݈ˆ.˒. – ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ,  
 ݈ˆ.˒. = ʹ,ͷሺͳ,ͻℎ௖′′ − ℎ௖′ሻ = ʹ,ͷሺͳ,ͻ ∙ ͳʹ,Ͳͷ − Ͳ,ͺͺ͹ሻ = ͷͷ,Ͳʹ ˏ            (6.103) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɞɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: ݈˅ˑˇ = ͷͲ ˏ. 
Ⱦɥɢɧɚ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ:  ݈˅ˑˇ = ሺͲ,͹ͷ ÷ ͳሻ݈ˆ.˒. = ሺʹͶ,͵ͻ ÷ ͵ʹ,ͷʹሻ   ˏ                                                 (6.104) 

 
ɝɞɟ ݈ˆ.˒. – ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ,  
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݈ˆ.˒. = ʹ,ͷሺͳ,ͻℎ௖′′ − ℎ௖′ሻ = ʹ,ͷሺͳ,ͻ ∙ ͹,ͺͳ − ͳ,ͺ͵ሻ = ͵ʹ,ͷʹˏ                 (6.105) 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɞɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: ݈˅ˑˇ = ͵Ͳ ˏ. ɁB = Ͳ,ͳͷ ∙ Vୡ ∙ √hୡ = Ͳ,ͳͷ ∙ ͳ͵,ͷͶ ∙ √ͳ,ͺ͵ = ʹ,͹ͷˏ                                (6.106) 

 
ɉɥɢɬɚ ɜɨɞɨɛɨɹ ɩɨɥɭɱɚɟɬɫɹ ɫɥɢɲɤɨɦ ɬɨɥɫɬɨɣ ɩɨɷɬɨɦɭ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɚɧɤɟɪɨɜɚɧɢɟ ɢ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ ɁB = ʹ,ͷ ˏ. 
ɝɞɟ Vୡ – ɫɤɨɪɨɫɬɶ ɫɬɪɭɢ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
 Vୡ = ୕c B˅ˑˇ∙୦c′ =    ଵ଴ହସ,ଽ ସ଴,଺଼∙ଵ,଼ଷ = ͳ͵,ͷͶ ˏ̝                                                       (6.107) 

Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ: ݈˓ˋ˔ = ሺͲ,Ͷ ÷ Ͳ,ͷሻ݈˅ˑˇ                                                                                          (6.108) 

ɉɪɢɧɢɦɚɟɬɫɹ  ݈˓ˋ˔ = Ͳ,ͷ݈˅ˑˇ = Ͳ,ͷ ∙ ͵Ͳ = ͳͷ ˏ                                                                     (6.109) 

Ɍɨɥɳɢɧɚ ɪɢɫɛɟɪɦɵ: ߜ˓ˋ˔ = ଶଷ ∙ ˇˑ˅ߜ = ଶଷ ∙ ͵ = ʹ ˏ                                                                            (6.110) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɬɨɥɳɢɧɚ ɪɢɫɛɟɪɦɵ 2 ɦ. ȼ ɤɨɧɰɟ ɪɢɫɛɟɪɦɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɡɭɛ. 
 

6.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 

Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɢɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 
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6.5.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: ܵ˒ˎ =ͻͶ͹ ˏଶ, ܵ˄ = ͳͷͶͳ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ˎ˒ܩ  = ௌ˒ˎ∙௕∙ఊ˄௕+ఋ˄ =   ଽସ଻∙଼∙ଶସ଼+ଷ = ͳ͸ͷʹͻ,ͷ ˍʜˏ ,                                                     (6.111) 

ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߛ˄ –  ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ; ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦ ɠɟ ɫɩɨɫɨɛɨɦ: ܩ˄ = ௌ˄∙ఋ˄∙ఊ˄௕+ఋ˄ = ଵହସଵ∙ଷ∙ଶସ଼+ଷ = ͳͲͲͺͻ,ͺ ˍʜˏ                                                        (6.112) 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ͹͸ଵ,ହ ∙ ͻ,ͺͳ = ͵ͷ͹,ͷ ˍʜ                         (6.113) 

ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͷͲͳ − Ͷͻʹ + Ͳ,ͷሻ ∙ ͺ = ͹͸   ˏଶ       (6.114) 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ: ݍˊ = ொˊ௕+ఋ˄ = ଷହ଻,ହ଼+ଷ = ͵ʹ ˍʜ/ˏ                                                                         (6.115) 

 

6.5.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

ʑܹʐ = ఊʑ∙ுʑమଶ = ଵ଴∙ହଷ,ଶమଶ = ͳͶͳͷͳ ˍʜ,                                                               (6.117) 

ɝɞɟ ܪʑ – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ: ܪʑ = ʜʞʢߘ − ˇˑ˒ߘ = ͷͲͲ − ͶͶ͸,ͺ = ͷ͵,ʹ ˏ                                            (6.118) 

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 



73 

 

ʜܹʐ = ఊʑ∙ுʜమଶ = ଵ଴∙ସ,ଶమଶ = ͺͺ ˍʜ,                                                                       (6.119) 

ɝɞɟ ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  ܪʜ = ʜʐ௠𝑖௡ߘ − ˇˑ˒ߘ = Ͷͷͳ − ͶͶ͸,ͺ = Ͷ,ʹ ˏ                                         (6.120) 

Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢɝɪɭɡɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: ܹ˒ ˓ = ʑߛ ∙ ܵˠ˒ = ͳͲ ∙ ͷ = ͷͲ ˍʜ                                                                    (6.121) 

 

6.5.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = Hʜ ∙ 𝐵˒ˑˇ ∙ ʑߛ = Ͷ,ʹ ∙ ͶͲ,͸ͺ ∙ ͳͲ = ͳ͹Ͳͻ ˍʜ,                                 (6.122) 

ɝɞɟ ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ; 𝐵˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ, ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɭɧɤɬɟ (6.4.1). 

6.5.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ௗܪ  = ʜʞʢߘ − ʜʐ௠𝑖௡ߘ = ͷͲͲ − Ͷͷͳ = Ͷͻ ˏ                                          (6.123) 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɇɢɉɚ 2.06.06-85 ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: 
௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ Ͷͻ = ͳͻ,͸ ˏ                                                                (6.124) ܪௗ௥ = Ͳ,ͳͷܪௗ = Ͳ,ͳͷ ∙ Ͷͻ = ͹,͵ͷ ˏ                                                           (6.125) 

˗ܹ = ܵˠ˒ ∙ ʑߛ = ͵͹ͺ,ͻ ∙ ͳͲ = ͵͹ͺͻ ˍʜ,                                                     (6.126) 

ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.3. 
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Ɋɢɫɭɧɨɤ 6.3 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

6.5.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: ݌ː = ːߛ ∙ ℎː ∙ 𝑡݃ଶ ቀͶͷ − 𝜑ଶː ቁ,                                                                           (6.127) 

ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ℎː = ͵ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ; ݌ː = ͳͲ ∙ ͵ ∙ 𝑡݃ଶ ቀͶͷ − ଶ଴ଶ ቁ = ͳͶ,͹ ˍʜˏమ                                                         (6.128) 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: ܧː = ˓ː∙ℎːଶ = ଵସ,଻∙ଷଶ = ʹʹ,ͳ ˍʜ                                                                        (6.129) 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: ݌ଵ = ːߛ ∙ ℎː ∙ 𝑡݃ଶ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹ ∙ ܿ ∙ 𝑡݃ ቀͶͷ − 𝜑ˆ˓ʹ ቁ =                         = ͳͲ ∙ ͵ ∙ 𝑡݃ଶ ቀͶͷ − ଷ଻ଶ ቁ − ʹ ∙ ͳͳͲ ∙ tg ቀͶͷ − ଷ଻ଶ ቁ = −ͳͲʹ,ʹ ˍʜˏమ           (6.130) 

ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɜɟɫ 
ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: ݌ଶ = ሺːߛ ∙ ℎː + ߛ̂ ˓ ∙ ℎˆ˓ሻ ∙ 𝑡݃ଶ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ 𝑡݃ ቀͶͷ − 𝜑ˆ˓ଶ ቁ =   
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= ሺͳͲ ∙ ͵ + ͳͷ,Ͳͷ ∙ ͵,ͷሻ ∙ 𝑡݃ଶ ቀͶͷ − ଷ଻ଶ ቁ − ʹ ∙ ͳͳͲ ∙ tg ቀͶͷ − ଷ଻ଶ ቁ =                  = −ͺͻ,ͳ ˍʜˏమ ,                                                                                               (6.131) 

ɝɞɟ ̂ߛ ˓ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ̂ߛ ˓ = ߛ̂ ˓̝̟ ˘ − ሺͳ − ݊ሻ ∙ ߛ˅ = ʹͷ − ሺͳ − Ͳ,ͲͲͷሻ ∙ ͳͲ = ͳͷ,Ͳͷ ˍʜˏయ              (6.132) 

ɝɞɟ ݊ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɞɥɹ ɝɪɚɧɢɬɚ ݊ = Ͳ,ͲͲͷ. 

ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 
ɩ.ɦ.: ʔ˃ = ௣భ+௣మଶ = −ଵ଴ଶ,ଶ−଼ଽ,ଵଶ = −ͻͷ,͸ ˍʜ                                                          (6.133) 

Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 
ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɟɝɨ ɧɟ ɭɱɢɬɵɜɚɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ. 

6.5.7 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 

 ܹ˅ ˑˎː = ଵଶ ߛ˅ ∙ ℎଵ% ∙ (𝜆೏𝜋 + ℎబଶ )                                                                           (6.134) 

ܹ˅ ˑˎː = ଵଶ ∙ ͳͲ ∙ ͳ,ͳͻ ∙ ቀଵଵ,଼𝜋 + ଴,ଷ଼ଶ ቁ = ͳͻ,Ͷ ˍʜˏ,                                           (6.135) 

ɝɞɟ ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = ͳ,ͳͻ ˏ; 𝜆ௗ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, 𝜆ௗ = ͳͳ,ͺ ˏ; ℎ଴ = 𝜋∙ℎభ%మ𝜆೏ = 𝜋∙ଵ,ଵଽమଵଵ,଼ = Ͳ,͵ͺ ˏ                                                                      (6.137) 

ɉɥɟɱɨ ɫɢɥɵ  ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: ݕ௖ = 𝜆೏ଶ𝜋 − ଷ଼ ℎଵ% = ଵଵ,଼ଶ𝜋 − ଷ଼ ∙ ͳ,ͳͻ = ͳ,Ͷ͵  ˏ                                              (6.138) 
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6.6 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ  ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɨ ɡɧɚɤɨɦ «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 

Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ ߛ𝑓 
ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ ߛ𝑓, 

ɤɇ 
ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

ʑܹʐ 1  14151 14151 17,7 +250900,8 

ʜܹʐ 1  88 88 1,4 -123,5 0,95 ˎ˒ܩ  16529 15703 7,8 -122954,3 0,95 ˄ܩ  10090 9585 8,7 -83296,5 ܹ˅ ˊ 1  1709 1709 0,0 0,0 ܹ̠  1  3789 3789 11,4 +43346,2 ʔː 1,2  22 27 4,0 +106,1 ܹ˅ ˑˎː 1  23 24 50,5 +1184,8 0,9 ˊݍ  32 29 15,3 -446,3 ܹ˒ ˓ 1  50 50 18,0 +901,5 
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 ∑𝑁 = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ − ˗ܹ + ܹ˒ ˓                                                       (6.139) ∑𝑁 = ͳͷ͹Ͳ͵ + ͻͷͺͷ,͵ + ʹͻ,ʹ − ͳ͹Ͳͺ,͸ − ͵͹ͺͻ + ͷͲ = ͳͻͺ͹Ͳ ˍʜ  (6.140) ∑ʛ = ͺͻ͸ͳͺ,͹ ˍʜ ∙ ˏ                                                                               (6.141) 

Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɧɚ 
ɩɨɞɨɲɜɟ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.): 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 𝜎௬௨ = − ∑𝑁𝐵˒ˑˇ + ଺∑ʛ𝐵˒ˑˇమ = − ଵଽ଼଻଴ସ଴,଺଼ + ଺∙଼ଽ଺ଵ଼,଻ସ଴,଺଼మ = −ͳͶ͸,͸ ˍʞ˃                         (6.142) 

ɝɞɟ ∑𝑁 – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ∑ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 𝐵˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,                                                                (6.143) 

ɝɞɟ ܪௗ௨ – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ݉௨ଶ = 𝑡݃ߙ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 𝜎௫௨ = −ʹʹͻ,Ͳͳ ∙ Ͳଶ − ͳͲ ∙ ͷ͵,ʹ ∙ ሺͳ − Ͳଶሻ = −ͷ͵ʹ ˍʜ/ˏଶ                     (6.144) 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ                                                                        (6.145) 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ                                                                  (6.146) 𝜎ଵ௨ = −ͳͶ͸,͸ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͷ͵,ʹ ∙ Ͳଶ = −ͳͶ͸,͸                                   (6.147) 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷ͵,ʹ = −ͷ͵ʹ                                                            (6.148) 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 𝜎௬௧ = − ∑𝑁𝐵˒ˑˇ − ଺∑ʛ𝐵˒ˑˇమ = − ଵଽ଼଻଴ସ଴,଺଼ − ଺∙଼ଽ଺ଵ଼,଻ସ଴,଺଼మ = −ͻͳ͹,ͳͷ ˍʞ˃                      (6.149) 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ                                                                  (6.150) 𝜎௫௧ = −ͻͳ͹,ͳͷ ∙ Ͳ,͸ଶ − ͳͲ ∙ ሺͶͷͳ − ͶͶ͸,ͺሻ ∙ ሺͳ − Ͳ,͸ଶሻ =                     = −ͳ͵ͻ,Ͷͷ ˍʞ˃,                                                                                     (6.151) 



78 

 

ɝɞɟ ܪௗ௧  – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ݉௧ = 𝑡݃ߙ = 𝑡݃͵ͳ° = Ͳ,͸ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 𝜏௫௬௧ = ߛ˅)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −ሺͳͲ ∙ Ͷ,ʹ − ͻͳ͹,ͳͷሻ ∙ Ͳ,͸ = ͷʹͷ,Ͳͻ     (6.152) 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௗ௧ܪ ∙ ݉௧ଶ                                                                    (6.153) 𝜎ଷ௧ = −ͻͳ͹,ͳͷ ∙ ሺͳ + Ͳ,͸ଶሻ + ͳͲ ∙ ሺͶͷͳ − ͶͶ͸,ͺሻ ∙ Ͳ,͸ଶ =                     = −ͳʹ͵ʹ,ʹ ˍʞ˃                                                                                         (6.154) 𝜎ଵ௧ = ߛ˅− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ,ʹ = −Ͷʹ ˍʞ˃                                                          (6.155) 

ɉɨ ɪɚɫɱɟɬɚɦ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɧɚɩɪɹɠɟɧɢɣ 6.3 

Ɍɚɛɥɢɰɚ 6.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɩɪɹɠɟɧɢɟ 𝜎௬  𝜎௫  𝜏௫௬  𝜎ଵ  𝜎ଷ  
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ -146,60 -532,00 0,00 -146,60 -532,00 

ɇɢɡɨɜɚɹ ɝɪɚɧɶ -917,15 -139,45 525,09 -42,00 -1232,20 

 

 6.6.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɩɪɨɱɧɨɫɬɶ. ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ௧| ൑ ௖ௗߛ ∙ ܴ௕,                                                                                      (6.156) 

ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ୪௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ୪௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ =Ͳ,ͻͷ. ܴ௕ ൒ ଵ,ଶହ∙ଵ∙ଵଶଷଶ,ଶ଴,ଽହ = ͳ͸ʹͳ ˍʜˏమ                                                                            (6.157) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ 
ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ  ˍʜ/ˏଶ. ʹͺͲͲ ˍʜˏమ ൒ ͳ͸ʹͳ ˍʜˏమ                                                                                              (6.158) 

2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 𝜎௨௬ < Ͳ,                                                                                                                  (6.159) −ͳͶ͸,͸ ˍʜ/ˏଶ < Ͳ                                                                                              (6.160) 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: |𝜎௬௨|  ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙ ௗ௨                                                                                           (6.161) ͳͶ͸,͸ ˍʜˏమܪ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͷ͵,ʹ = ͳ͵͵ ˍʜˏమ                                                           (6.162) 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ. 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ, ɩɥɨɬɢɧɚ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɭɫɥɨɜɢɟ: ோ∙ఊ೎೏ி∙ఊ೗೎ ൒ ܴ ௡                                                                                                                (6.163)ߛ = ∑𝑁 ∙ 𝑡݃𝜑 + ܿ ∙ 𝜔                                                                                          (6.164) ܴ = ͳͻͺ͹Ͳ ∙ Ͳ,͹ͷ + ͳͳͲ ∙ ͶͲ,͸ͺ = ͳͻ͵͹͹,͵ ˍʜ/ˏ                                     (6.165) 

ɝɞɟ 𝑡݃𝜑 = Ͳ,͹ͷ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͳͲ ˍʜ/ˏଶ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 𝜔 = 𝐵˒ˑˇ ∙ ͳ = ͶͲ,͸ͺ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. ܨ = ʑܹʐ − ʜܹʐ + ܹ˅ ˑˎː + ʔː                                                                         (6.167) F = ͳͶͳͷͳ,ʹ − ͺͺ,ʹ + ʹ͵,ͷ + ʹ͸,ͷ = ͳͶͳͳ͵ ˍʜˏ                                      (6.168) 
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Ɍɨɝɞɚ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: ଵଽଷ଻଻,ଷ∙଴,ଽହଵସଵଵଷ∙ଵ ൒ ͳ,ʹͷ                                                                                             (6.169) ͳ,͵ ൒ ͳ,ʹͷ                                                                                              (6.170) 

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% 
ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ (1,38). 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ 

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

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɤɬɚ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɫɨɫɬɚɜɥɹɟɬɫɹ ɞɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɢɫɚɧɨ 
ɨɛɨɫɧɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɪɚɛɨɬɧɢɤɨɜ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ 

7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 

ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 

 ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
 ɬɪɭɞɚ; 
 ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 

Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ; 
 ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - ɪɚɛɨɬɨɞɚɬɟɥɶ; 
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 ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 

ɞɥɹ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ - ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɫɟɯ 
ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ - ɨɯɪɚɧɚ ɬɪɭɞɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ 
ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 
ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ. 

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 

 Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ; 
 ȽɈɋɌ 12.0.230-2007 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

ɋɢɫɬɟɦɚ 
 ɍɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ» [40]; 
 Ɋɚɫɩɨɪɹɠɟɧɢɟ ɊȺɈ ȿɗɋ Ɋɨɫɫɢɢ ɨɬ 14.01.98 № 5ɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
 ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ» [41]; 
 ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. ɍɬɜ. 

ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328; 
[42]; 

 ɊȾ 153-34.0-03.301-00 - «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
 ɗɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ» [43]; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22.07.2008 №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 

ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ [44]; 
 Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ 
ɩɪɢɜɟɫɬɢ ɢɥɢ ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, 
ɚɜɚɪɢɹɦ, ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. 
 

7.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 

Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ. 

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɹɟɬ 
ɡɚɞɚɱɢ: 
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– Ɉɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ 
ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɛɴɟɤɬɚɯ; 

– Ɉɫɭɳɟɫɬɜɥɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

– Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
– Ɉɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɢ ɤɨɨɪɞɢɧɢɪɨɜɚɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ 

ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ 

ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. Ⱦɨɥɠɧɨɫɬɧɚɹ 
ɢɧɫɬɪɭɤɰɢɹ – ɷɬɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɩɪɚɜɨɜɨɣ ɞɨɤɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, ɨɛɹɡɚɧɧɨɫɬɢ, ɩɪɚɜɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɚ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɨɥɠɧɨɫɬɢ. 

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ: 

– ȽɈɋɌ 12.0.230–2007 Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ «ɋɢɫɬɟɦɚ 
ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ» ɉɪɢɤɚɡ Ɋɨɫɬɟɯɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɬ 10.07.2007 N 169–ɫɬ (ɪɟɞ. ɨɬ 
31.10.2013); 

– ɊȾ 153–34.0–03.301–00. – «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»; 

– «ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» 
ɩɪɢɤɚɡ ɦɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328ɧ (ɢɡɦ. 
ɧɚ 19.02.2016 ɝ); 

– Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ 
ɩɪɢɜɟɫɬɢ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 
ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. 

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

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ – ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
ɪɨɫɬ ɩɪɢɛɵɥɢ, ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ: ɡɚ ɪɚɛɨɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ–ɬɟɯɧɢɱɟɫɤɨɣ 
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ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ» (ɢɡɦ. 27.04.2017). 

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), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɜɨɡɧɢɤɧɭɬɶ 
ɧɚɩɪɹɠɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɭɥɟɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɊȾ 153–34–03.205–2001 «ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ȽɌɋ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ». 

ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɫ ɛɨɥɶɲɢɦɢ ɬɨɤɚɦɢ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɦɟɪɨɩɪɢɹɬɢɹ: 

– ȼɨɤɪɭɝ ɡɞɚɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɫɬɟɧ ɧɚ ɝɥɭɛɢɧɟ 1 ɦ ɞɨɥɠɟɧ 
ɛɵɬɶ ɩɪɨɥɨɠɟɧ ɩɪɨɜɨɞɧɢɤ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ 
ɜɧɭɬɪɢ ɡɞɚɧɢɹ, ɚ ɭ ɜɯɨɞɨɜ ɢ ɜɴɟɡɞɨɜ ɜ ɡɞɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ 
ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɨɜ ɩɭɬɟɦ ɩɪɨɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɥɨɫ ɫ 
ɩɨɫɬɟɩɟɧɧɵɦ ɡɚɝɥɭɛɥɟɧɢɟɦ; 

– ȼɫɟ ɩɪɢɥɟɝɚɸɳɢɟ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɜ ɨɛɳɢɣ ɤɨɧɬɭɪ 
ɡɚɡɟɦɥɟɧɢɹ; 

– Ⱦɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɜɵɪɚɜɧɢɜɚɧɢɸ ɩɨɬɟɧɰɢɚɥɨɜ ɜɧɭɬɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ; 

– ȼɨɤɪɭɝ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɚɫɮɚɥɶɬɢɪɨɜɚɧɢɟ ɨɬɦɨɫɬɤɢ 
ɲɢɪɢɧɨɣ 1–1,5 ɦ. 

Ɍɚɤ ɤɚɤ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ, ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɬɟɪɦɢɱɟɫɤɚɹ 
ɫɬɨɣɤɨɫɬɶ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ. ɋɟɱɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɛɪɚɧɵ ɬɚɤ, ɱɬɨɛɵ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɩɨ ɧɢɦ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɬɟɦɩɟɪɚɬɭɪɚ ɢɯ ɡɚ ɜɪɟɦɹ, ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ ɧɟ ɩɪɟɜɵɫɢɥɚ ɞɨɩɭɫɬɢɦɨɣ (400 ᄶɋ). 

ɇɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ 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. 

Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 
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7.2.3 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
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 ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ 
ɨɪɨɫɢɬɟɥɢ. Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ–
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

 

7.2.4 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
 
1. ɇɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 
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3. ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ ɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ 
ɩɨɦɟɳɟɧɢɹ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ 
ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɟɣ. 

6. Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

7. ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ 
ɫɚɦɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

8. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 

9. Ɋɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ.  

10. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ. 

 

7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ Ƚɗɋ 

7.3.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ⱥɛɚɤɚɧɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɪɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ ɧɚ ɪɟɤɟ Ⱥɛɚɤɚɧ. 
Ɋɟɤɚ Ⱥɛɚɤɚɧ ɨɛɪɚɡɭɟɬɫɹ ɢɡ ɫɥɢɹɧɢɹ ɪɟɤ Ȼɨɥɶɲɨɝɨ ɢ Ɇɚɥɨɝɨ Ⱥɛɚɤɚɧɚ. 

Ⱦɥɢɧɚ ɫɨɫɬɚɜɥɹɟɬ 357 ɤɦ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 32000 ɤɦ². 
ȼɨɞɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɪɨɲɟɧɢɹ ɢ ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ. Ɋɨɥɶ ɞɨɠɞɟɜɵɯ ɨɫɚɞɤɨɜ ɜ ɩɢɬɚɧɢɢ ɪɟɤɢ 

ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 
 ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ (ɨɤɨɥɨ 700 ɦɦ); 
 ɭɦɟɪɟɧɧɨɟ ɢɫɩɚɪɟɧɢɟ ɫ ɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ 

ɜɵɫɨɤɢɯ ɥɟɬɧɢɯ ɬɟɦɩɟɪɚɬɭɪ. 
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Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ ɫ ɯɨɥɨɞɧɨɣ, ɞɥɢɧɧɨɣ, ɫɧɟɠɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ, 
ɬɟɩɥɢɦ, ɢɧɨɝɞɚ ɠɚɪɤɢɦ ɥɟɬɨɦ. ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɬɟɦɩɟɪɚɬɭɪɵ — ɩɨɥɨɠɢɬɟɥɶɧɵɟ, 
0,5—2,1 °ɋ. ɋɪɟɞɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢɸɥɹ +26…+28 °C, 
ɷɤɫɬɪɟɦɚɥɶɧɵɟ ɞɨɫɬɢɝɚɸɬ +40…+42 °C. ɋɪɟɞɧɢɟ ɦɢɧɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɹɧɜɚɪɹ −20…−24 °C, ɚɛɫɨɥɸɬɧɵɣ ɡɢɦɧɢɣ ɦɢɧɢɦɭɦ −5−55 °C. 

Ɉɫɧɨɜɧɵɦɢ, ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ Ⱥɛɚɤɚɧ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɬɜɨɪɟ ɹɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ, ɬɚɤ ɤɚɤ ɜ ɧɟё ɧɟ ɫɛɪɚɫɵɜɚɟɬɫɹ ɧɢɤɚɤɢɯ 
ɨɬɯɨɞɨɜ. 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ 
ɛɨɝɚɬɚ ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɥɢɦɚɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ. 

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɛɚɤɚɧɫɤɨɝɨ Ƚɍ ɨɛɢɬɚɟɬ 90 ɜɢɞɨɜ 
ɨɯɨɬɧɢɱɶɢɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɧɢɯ 50 ɜɢɞɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 40 ɜɢɞɨɜ ɩɬɢɰ. 
Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ: 

 ɤɨɩɵɬɧɵɟ – ɥɨɫɶ, ɨɥɟɧɶ ɛɥɚɝɨɪɨɞɧɵɣ, ɨɥɟɧɶ ɩɹɬɧɢɫɬɵɣ, ɤɚɛɚɧ; 
 ɩɭɲɧɵɟ – ɡɚɹɰ-ɪɭɫɚɤ, ɫɭɪɨɤ-ɛɚɣɛɚɤ, ɛɚɪɫɭɤ, ɥɢɫɢɰɚ, ɦɭɮɥɨɧɨɧ; 
 ɩɬɢɰɵ – ɫɨɤɨɥ, ɨɪёɥ, ɩɟɪɟɩɟɥ, ɤɭɪɨɩɚɬɤɚ, ɮɚɡɚɧ, ɝɭɫɶ, ɜɨɪɨɛɟɣ, ɭɬɤɚ, 

ɚɢɫɬ, ɠɭɪɚɜɥɶ. 
Ʉ ɤɪɚɫɧɨ ɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɪɵɫɶ, 

ɦɟɞɜɟɞɶ, ɲɚɤɚɥ, ɬɚɪɩɚɧ, ɫɚɣɝɚɤ, ɤɨɫɭɥɹ, ɨɪɟɥ, ɤɨɪɲɭɧ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ 
ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨ ɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ 
ɜɢɞɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ 
Ⱥɛɚɤɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨ ɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɝɢɞɪɨɭɡɥɚ. 

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

7.3.2 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ Ƚɗɋ 
 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɫɬɭɩɥɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɭ ɪɟɤ ɧɢɠɟ ɩɥɨɬɢɧɵ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɬɢɥɢɡɚɰɢɹ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ, 
ɪɟɚɝɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɩɨɞɲɢɩɧɢɤɢ), ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ ɨɱɢɫɬɤɢ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɛɪɨɫɨɜ ɧɟɨɛɯɨɞɢɦɨ: 

 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɬɚɧɰɢɢ ɨɛɨɪɭɞɨɜɚɬɶ ɫɥɢɜɧɵɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 
ɪɟɡɟɪɜɭɚɪɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɨɛɟɫɩɟɱɚɬ ɩɨɥɧɵɣ ɫɛɨɪ ɦɚɫɥɚ; 

 Ɍɭɪɛɢɧɵ ɨɫɧɚɫɬɢɬɶ ɫɨɜɪɟɦɟɧɧɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 
ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦɢ ɩɨɩɚɞɚɧɢɟ ɦɚɫɥɚ ɜ ɜɨɞɭ; 

 ɋɬɨɱɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɜɨɞɵ ɫɛɪɚɫɵɜɚɬɶ ɜ ɜɨɞɨɟɦ 
ɧɟɡɚɝɪɹɡɧɟɧɧɵɦɢ; 

 ɏɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɟɪɟɞ ɜɵɩɭɫɤɨɦ ɜ ɜɨɞɨɟɦ 
ɨɱɢɳɚɬɶ ɢ ɯɥɨɪɢɪɨɜɚɬɶ; 

 Ɍɜɟɪɞɵɟ ɨɫɚɞɤɢ ɢɡ ɨɬɫɬɨɣɧɢɤɨɜ ɜɵɜɨɡɢɬɶ ɧɚ ɫɜɚɥɤɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

 ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

 ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɢ 
ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 

 
7.3.3 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: 

 ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ 
ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ; 
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 ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ; 

 ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ 
ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

 ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

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

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

 ɨɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

 ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

 ɜɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

 ɧɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

 ɨɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

 ɧɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

 ɩɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɟ ɬɪɟɬɢ 
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. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
 ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ); 
 ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 
 ɪɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
 ɩɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 
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 ɩɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

 ɨɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 

 ɪɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

 ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ. 

2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ 
 ɪɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 

ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ; 
 ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ; 
 ɩɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
 ɩɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 
 ɭɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 

ɜ ɠɭɪɧɚɥɚɯ; 
 ɨɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ; 
 ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 

ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 
 ɫɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 ɩɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
 ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ-ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

7.3.4 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 (ɤɨɞ 
ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ - 2014 ɝ. 8 22 201 01 21 5 (ɪɟɞ. ɨɬ 16.08.2016)): 

 M = N∙qଵ଴଴% ∙ ρ = ଶସ଴ହ଺଴଴∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͳͲͺʹͷʹ ˕, (7.1) 

 

ɝɞɟ     N – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (ʹͶͲͷ͸ͲͲ ɦ3),  



91 

 

q- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%),  

ɪ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (ɪ =2,5 ɬ/ɦ3). 

 

2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ - 2014 ɝ. 4 61 010 01 
20 5 (ɪɟɞ. ɨɬ 16.08.2016)): M = N∙qଵ଴଴% ∙ ρ = ଵହ଴∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͵ ˕, (7.2) 

 

ɝɞɟ    N - ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (150 ɬ) 

q - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%)  

ɪ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ɪ =2,0 ɬ/ɦ3) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͳͲͺʹͷʹ ɬ 

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

 
7.3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɛɚɤɚɧɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

 ɫɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
 ɜɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ-

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

 ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

 ɧɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
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7.3.6 Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ 
 

 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
 Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
 Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
 ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 

ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ⱥɛɚɤɚɧ ɨɬ 
ɫɛɪɨɫɨɜ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

ȼ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 
ȼɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɬɢ ɷɬɚɩɵ 

ɭɤɪɭɩɧёɧɧɨ ɩɨɤɚɡɚɧɵ ɜ ɤɚɥɟɧɞɚɪɧɨɦ ɝɪɚɮɢɤɟ. 

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ƚɨɞ 2022 2023 2024 2025 2026 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 248 248 248 248 248 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

3323 3323 3323 3323 3323 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  
Ɇȼɬ·ɱ 

824000 824000 824000 824000 824000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

2 2 2 2 2 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 

16480 16480 16480 16480 16480 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 

807520 807520 807520 807520 807520 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ·ɱ 

1 143 1 175 1 206 1 235 1 262 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 183,31 753,79 773,67 792,28 809,6 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ. ɪɭɛ. 30,55 125,63 128,95 132,05 134,93 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɬɚɛɥɢɰɭ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɨɛɴёɦ ɜɵɪɭɱɤɢ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɞɜɭɦɹ ɮɚɤɬɨɪɚɦɢ: ɜɜɨɞɨɦ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
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8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ 

ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 
16.01.2017 ɝ. №9) [1] ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
 
Ɍɟɤɭɳɢɦɢ ɪɚɫɯɨɞɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

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

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) – 0,02% 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 41,47 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274 44,53 
ɂɬɨɝɨ 86 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɚ 8.3 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ,% 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 
Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 
Ɉɬ 16 ɞɨ 25 0,14 
ɋɜɵɲɟ 25 ɥɟɬ 0,2 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 

ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
2017 ɝɨɞɚ. Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɯɨɞɚɦ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
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Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 

ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 22 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬɱ 1,54 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./ Ɇȼɬɱ 0,45 

ɂɬɨɝɨ 22,99 
 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2022 ɝ. ɩɨ 2025 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.5.  
 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɨɞ 2022 2023 2024 2025 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 232,88 416,18 581,04 699,23 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ. ɪɭɛ. 37,11 57,55 77,33 82,29 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 86 206,39 206,39 206,39 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 

46,39 71,94 96,66 102,86 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ. ɪɭɛ. 

29,99 57,57 57,57 57,57 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 23,72 37,97 37,97 37,97 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 776,06 857,72 829,75 817,76 

 
 
ɂɡ ɬɚɛɥɢɰɵ 8.5 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

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

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

8.2.1 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɫɥɟ, ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤɢ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɢ ɮɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ – 4,8 ɪɭɛ. ɧɚ 1 ɤȼɬ∙ɱ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ) –20% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞ. 

 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɡɚ 2031-2035 ɝɝ. ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6.  
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
Ƚɨɞ 2031 2032 2033 2034 2035 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ. ɪɭɛ. 368,87 403,51 443,95 479,3 515,3 

ɇȾɋ, ɦɥɧ. ɪɭɛ. 140,24 697,81 714,63 731,47 747,08 

ȼɡɧɨɫɵ ɜ ɫɨɰ. 
ɮɨɧɞɵ, ɦɥɧ. ɪɭɛ 0,76 0,72 0,57 0,057 0,57 

ɇɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ, ɦɥɧ. 
ɪɭɛ. 

189,9 177,77 162,22 146,67 131,12 

ɂɬɨɝɨ 699,77 1279,81 1321,37 1357,5 1394,07 

59%

7%

17%

9%
5%3% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ.
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Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 

ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɧɚɥɨɝɨɜ ɫɨɫɬɚɜɥɹɸɬ ɇȾɋ (54%) ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ (35%). 
ɂɡ ɬɚɛɥɢɰɵ 1.6 ɟɠɟɝɨɞɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɡɚ ɫɱɟɬ 

ɭɜɟɥɢɱɟɧɢɹ ɇȾɋ ɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ. 
 

8.3 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɵɪɭɱɤɨɣ ɨɬ ɩɪɨɞɚɠ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ». 

Ⱦɚɧɧɵɟ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɦɥɧ. ɪɭɛ ɜ ɬɚɛɥɢɰɟ 8.7.  
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ƚɨɞ 

2022 2023 2024 2025 2026 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 
ɦɥɧ.ɪɭɛ. 

1299,58 3213,8 3315,19 3407 3496,5 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ. 

450,01 847,6 1056,9 1186,3 1177,9 
EBITDA (ȼɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 

1 300 3213,8 3315,19 3407 3496,5 
EBIT (ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ) , 
ɦɥɧ.ɪɭɛ. 

479,29 1911,41 1819,74 1848,6 2028 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 

35,95 382,28 363,9 369,72 405,6 
NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ) , ɦɥɧ.ɪɭɛ. 

443,33 1529,12 1455,79 1478,9 1622,5 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ, % 

20 20 20 20 20 
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ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 8.7 ɜɢɞɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɧɚɩɪɹɦɭɸ 
ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɜɵɪɭɱɤɢ.  

 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɚɤɬɢɜɧɨ ɪɚɫɬɟɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɨ ɢ ɜ ɛɨɥɶɲɢɯ 

ɨɛɴёɦɚɯ ɮɨɪɦɢɪɨɜɚɬɶ ɞɨɯɨɞɵ ɛɸɞɠɟɬɚ ɢ ɞɟɧɟɠɧɵɟ ɧɚɤɨɩɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ. 
  
Ɋɨɫɬ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

 
Ɋɢɫɭɧɨɤ 8.2 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 

 
Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬ 
ɍɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
 

 
Ɋɢɫɭɧɨɤ 8.3 – Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤ
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8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9 ‒ «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.»). 

 

8.4 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɋɚɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ 
ɧɚ ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ» ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. 
№24-16-1/20-113 [2]. 

ɛ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

«ProjectExpert». Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

 ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɉɹɫɢɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ; 
  ɫɨɡɞɚɧɧɚɹ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟɚɥɢɹɦ ɪɨɫɫɢɣɫɤɨɣ 

ɷɤɨɧɨɦɢɤɢ. 
 ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
Ⱦɢɧɚɦɢɤɚ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢɧɹɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, 

ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 
ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

 

8.5 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ ɫɜɨɞɹɬɫɹ ɤ ɪɚɫɱɟɬɚɦ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 8.8.  

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 
ɉɹɫɢɧɫɤɨɣ Ƚɗɋ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
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Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 89 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. 
ɪɭɛ 

1308,46 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 2,46 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 23,26 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,42 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 76532 

 
ɂɡ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8 ɜɢɞɧɨ, ɱɬɨ ɩɟɪɢɨɞ 

ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 7,4 ɝɨɞɚ, ɬɚɤɨɣ ɫɪɨɤ ɛɭɞɟɬ ɩɪɢɟɦɥɟɦ ɢ ɧɟ ɭɛɵɬɨɱɟɧ 
ɞɥɹ ɩɪɨɟɤɬɚ.  

Ɍɚɤɠɟ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ 
ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

 

8.6 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɨɛɪɚɠɚɸɬ ɢɡɦɟɧɟɧɢɹ ɞɨɯɨɞɨɜ 

ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ 
ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ 

Ƚɨɞ 2021 2022 2023 2024 2025 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 

13,31 23,76 414,69 403,95 547,95 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 

8,54 70,33 123,2 165,4 189,9 

ɇɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 

21,85 94,09 537,89 569,35 737,85 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 8.9 ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ 

ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɫɤɥɚɞɵɜɚɸɳɢɟɫɹ ɢɡ 
ɜɨɞɧɨɝɨ ɧɚɥɨɝɚ, ɧɚɥɨɝɚ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɜɡɧɨɫɨɜ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ 
ɮɨɧɞɵ ɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ. Ɇɟɧɶɲɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɨɧɚ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ. 

ɉɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɵɣ ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ, ɢ 
ɫɜɹɡɚɧɧɵɣ ɫ ɷɬɢɦ ɪɨɫɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɜɢɞɭ ɱɟɝɨ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ. 

 
 



101 

 

8.7 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ  
 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ:  

- ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ (ɪɢɫɭɧɨɤ 8.4); 
- ɐɟɧɵ ɫɛɵɬɚ (ɪɢɫɭɧɨɤ 8.4); 
- ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 8.5); 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ 

ɷɤɫɩɟɪɬɧɨ.  

 

Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
ɢ ɰɟɧɵ ɫɛɵɬɚ 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
ɍɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ – ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
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Ɋɢɫɭɧɨɤ 8.5 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ 
PI. 
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9 Ɏɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ, ɉɪɢɧɰɢɩ 
ɞɟɣɫɬɜɢɹ 
 

Ɏɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ (ɎɌ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɫɨɛɵɣ ɜɢɞ 
ɩɪɟɨɛɪɚɡɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɮɚɡɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɩɪɹɠɟɧɢɹ. 

9.1 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ 
 

ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɥɟɠɢɬ ɹɜɥɟɧɢɟ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ, 
ɩɨɹɜɥɹɸɳɟɝɨɫɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɬɨɤɚ ɱɟɪɟɡ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɷɥɟɦɟɧɬɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ. ȼɫɥɟɞɫɬɜɢɟ ɟɝɨ ɩɨɹɜɥɟɧɢɹ ɨɬɞɚɜɚɟɦɚɹ ɜ ɧɚɝɪɭɡɤɭ 
ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ, ɱɬɨ ɧɟɞɨɩɭɫɬɢɦɨ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɟɟ 
ɜɟɥɢɱɢɧɟ (ɨɧɚ ɫɜɹɡɚɧɚ ɫ ɮɚɡɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɱɟɪɟɡ ɤɨɫɢɧɭɫ ɭɝɥɚ 
ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ). 

ɋɞɜɢɝ ɩɨɹɜɥɹɟɬɫɹ ɧɚ ɫɬɨɪɨɧɟ ɩɪɢɟɦɧɢɤɚ ɢ ɢɡɦɟɪɹɟɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɢɫɬɨɱɧɢɤɭ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɧɚɯɨɞɹɳɟɦɭɫɹ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 
ɩɨɞɫɬɚɧɰɢɢ. ɗɬɚ ɨɫɨɛɟɧɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɩɨ ɬɪɟɯɮɚɡɧɵɦ ɰɟɩɹɦ 
ɩɨɡɜɨɥɹɟɬ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ ɭɩɪɚɜɥɹɬɶ ɟɟ ɩɨɬɨɤɚɦɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ 
ɥɢɧɢɹɦɢ (ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɤ ɧɢɦ ɩɨɞɤɥɸɱɟɧɵ ɧɚɝɪɭɡɤɢ). 

Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɞɚɟɬɫɹ ɜɨɫɫɬɚɧɨɜɢɬɶ ɛɚɥɚɧɫ, ɧɚɪɭɲɟɧɧɵɣ ɢɡ-ɡɚ 
ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɥɢɧɟɣɧɵɯ ɰɟɩɟɣ ɦɟɬɨɞɨɦ ɢɫɤɭɫɫɬɜɟɧɧɨɣ 
ɤɨɦɩɟɧɫɚɰɢɢ ɩɨɹɜɢɜɲɟɣɫɹ ɪɚɡɧɢɰɵ ɮɚɡ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 
ɮɚɡɨɫɞɜɢɝɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɤɚɤ ɪɚɡ ɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ 
ɫɞɜɢɝ ɧɚ ɫɬɨɪɨɧɟ ɩɨɬɪɟɛɢɬɟɥɹ. 

ɉɪɢɱɢɧɚ ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɧɚɝɪɭɡɨɤ ɜ ɪɚɡɥɢɱɧɵɯ ɰɟɩɹɯ – 
ɧɟɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɶ ɢɯ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɪɚɡɥɢɱɧɵɦ ɮɚɡɚɦ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ 
ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ: Ʉɚɠɞɚɹ ɢɡ ɩɨɞɜɨɞɢɦɵɯ ɤ ɠɢɥɵɦ ɢɥɢ 
ɩɪɨɦɵɲɥɟɧɧɵɦ ɨɛɴɟɤɬɚɦ ɮɚɡ «ɪɚɛɨɬɚɟɬ» ɧɚ ɫɜɨɸ ɝɪɭɩɩɭ ɧɚɝɪɭɡɨɤ, ɫɨɫɬɚɜ 
ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɬɶɫɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɜɨɡɦɨɠɧɵ ɩɟɪɟɝɪɭɡɤɢ ɨɬɞɟɥɶɧɵɯ ɥɢɧɢɣ ɢ ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ – ɜɨɡɪɚɫɬɚɧɢɟ ɧɟɷɮɮɟɤɬɢɜɧɵɯ ɩɨɬɟɪɶ, ɚ ɬɚɤɠɟ ɭɝɪɨɡɚ ɜɵɯɨɞɚ ɢɡ 
ɫɬɪɨɹ ɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

9.2 ɍɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 

ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ 
Ʉɚɠɞɵɣ ɮɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɤɨɬɨɪɨɝɨ 

ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɜ ɩɪɟɞɵɞɭɳɟɦ ɪɚɡɞɟɥɟ, ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɫɯɟɦɨɣ ɜɤɥɸɱɟɧɢɹ. ȼ ɟɝɨ ɫɨɫɬɚɜ 
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ɜɯɨɞɹɬ(ɩɚɪɚɥɥɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ (ɉɌ); ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɟɝɨ ɞɨɩɨɥɧɟɧɢɟ 
(ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɟɝɨ ɤɚɤ ɉɫɌ):  

ɉɟɪɜɢɱɧɵɟ ɨɛɦɨɬɤɢ ɉɌ ɜɤɥɸɱɚɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɟɣɧɨɣ ɰɟɩɢ ɩɨ 
ɨɛɳɟɢɡɜɟɫɬɧɨɣ ɫɯɟɦɟ ɬɢɩɚ «ɬɪɟɭɝɨɥɶɧɢɤ»  

ȼɬɨɪɢɱɧɵɟ ɠɟ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɩɨɥɧɨɫɬɶɸ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɤɚɬɭɲɟɤ ɫ 
ɨɬɜɨɞɚɦɢ ɨɬ ɨɬɞɟɥɶɧɵɯ ɜɢɬɤɨɜ. Ɉɞɧɢɦ ɫɜɨɢɦ ɤɨɧɰɨɦ ɨɧɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ 
ɩɟɪɜɢɱɧɵɦ ɨɛɦɨɬɤɚɦ ɉɫɌ, ɨɬɜɟɬɧɵɟ ɱɚɫɬɢ ɤɨɬɨɪɵɯ ɧɚɝɥɭɯɨ ɡɚɡɟɦɥɹɸɬɫɹ. 

ȼɬɨɪɢɱɧɵɟ ɨɛɦɨɬɤɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɷɬɨ ɬɪɢ 
ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɮɚɡɵ, ɜɤɥɸɱɟɧɧɵɟ ɜ ɪɚɡɪɵɜ ɨɫɧɨɜɧɵɯ ɩɢɬɚɸɳɢɯ ɰɟɩɟɣ. ɂɡ 
ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ ɫɯɟɦɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɉɫɌ ɩɨɞɤɥɸɱɚɟɬɫɹ ɩɨ 
ɫɯɟɦɟ «ɡɜɟɡɞɚ» (ɫ ɧɚɝɥɭɯɨ ɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ). 

Ɍɚɤɨɟ ɜɤɥɸɱɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɞɜɢɝ ɮɚɡɵ 
ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 90 ɝɪɚɞɭɫɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɢɝɧɚɥɚ, ɩɪɢɯɨɞɹɳɟɝɨ 
ɫɨ ɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɞɪɭɝɨɟ ɧɚɡɜɚɧɢɟ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ – ɮɚɡɨɩɨɜɨɪɨɬɧɵɣ 
ɢɥɢ ɤɪɨɫɫ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ. Ɉɧɢ ɫɩɨɫɨɛɧɵ ɪɚɛɨɬɚɬɶ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɬɚɤ ɢ 
ɜ ɫɨɫɬɚɜɟ ɚɝɪɟɝɚɬɨɜ, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɪɭɝɢɯ ɬɢɩɨɜ. ɂɡ 
ɫɯɟɦɵ ɜɤɥɸɱɟɧɢɹ ɬɚɤɠɟ ɜɢɞɧɨ, ɱɬɨ ɧɚɝɪɭɡɤɢ ɤ ɧɟɦɭ ɩɨɞɤɥɸɱɚɟɬɫɹ ɱɟɪɟɡ 
ɮɚɡɧɵɟ ɜɬɨɪɢɱɧɵɟ ɨɛɦɨɬɤɢ ɉɫɌ. 

ɗɮɮɟɤɬ ɤɨɪɪɟɤɰɢɢ ɮɚɡ 
ɉɨɫɥɟɞɫɬɜɢɹ ɤɨɪɪɟɤɰɢɢ ɮɚɡ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɩɨɩɪɚɜɨɤ, 

ɤɨɬɨɪɵɟ ɜɧɨɫɹɬɫɹ ɜ ɰɟɩɢ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɜ ɧɢɯ ɮɚɡɨɜɪɚɳɚɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ. Ⱦɥɹ ɭɫɩɟɲɧɨɣ ɪɚɛɨɬɵ ɬɚɤɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɢɯ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɦɨɦɟɧɬɵ: 

 ȼ ɧɚɝɪɭɡɤɚɯ ɮɨɪɦɢɪɭɟɬɫɹ ɩɢɬɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ 
ɫɭɦɦɵ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɜɟɤɬɨɪɚ ɢɫɬɨɱɧɢɤɚ ɢ ɜɟɥɢɱɢɧɵ, ɜɧɨɫɢɦɨɣ 
ɮɚɡɨɜɪɚɳɚɬɟɥɟɦ). 

 Ⱦɨɛɢɬɶɫɹ ɤɨɦɩɟɧɫɚɰɢɢ ɩɨɬɟɪɶ ɜ ɥɢɧɢɢ ɭɞɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ 
ɜɬɨɪɨɣ ɤɨɦɩɨɧɟɧɬɵ. 

 Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɎɌ ɜɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɉɌ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɟɝɭɥɢɪɭɟɦɵɟ ɨɬɜɨɞɵ ɜ ɜɢɞɟ ɪɟɨɫɬɚɬɚ. 

 ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɩɨɥɨɠɟɧɢɹ ɞɜɢɠɤɚ ɪɟɝɭɥɹɬɨɪɚ ɦɟɧɹɟɬɫɹ ɜɬɨɪɚɹ 
ɫɨɫɬɚɜɥɹɸɳɚɹ ɮɚɡɧɨɣ ɫɭɦɦɵ, ɤɨɦɩɟɧɫɢɪɭɹ «ɧɚɛɟɠɚɜɲɢɣ» ɜ ɥɢɧɢɢ ɫɞɜɢɝ. 

Ɍɚɤɢɦ ɩɭɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɪɪɟɤɰɢɹ ɮɚɡɧɨɣ ɪɚɡɧɢɰɵ ɦɟɠɞɭ 
ɜɟɤɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɣ ɢɫɬɨɱɧɢɤɚ ɢ ɩɨɬɪɟɛɢɬɟɥɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɢɡ-ɡɚ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɥɢɧɢɣ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ. 

9.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɮɚɡɨɜɪɚɳɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 
 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɮɚɡɨɫɞɜɢɝɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɥɶɤɨ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɥɹɯ, ɦɚɫɲɬɚɛɵ 
ɤɨɬɨɪɵɯ ɨɩɪɚɜɞɵɜɚɸɬ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɬɚɤɨɝɨ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɥɢɱɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɧɭɠɞ (ɜ ɱɚɫɬɧɵɯ ɯɨɡɹɣɫɬɜɚɯ, ɧɚɩɪɢɦɟɪ) ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ 
ɧɟɨɩɪɚɜɞɚɧɧɨ ɢ ɫɨɜɟɪɲɟɧɧɨ ɛɟɫɫɦɵɫɥɟɧɧɨ. 
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Ʉ ɫɩɟɰɢɮɢɤɟ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɬɚɤɠɟ ɨɬɧɨɫɹɬ: 

 Ɂɧɚɱɢɬɟɥɶɧɵɟ ɝɚɛɚɪɢɬɵ, ɫɪɚɜɧɢɦɵɟ ɫ ɪɚɡɦɟɪɚɦɢ ɥɢɧɟɣɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɢɬɚɸɳɢɯ ɩɨɞɫɬɚɧɰɢɣ. 

 ɇɢɡɤɢɣ ɄɉȾ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨɬɟɪɹɦɢ ɜ ɫɨɛɫɬɜɟɧɧɵɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ. 

 ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɬɨɢɦɨɫɬɶ ɮɚɡɨɩɨɜɨɪɨɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɡ-ɡɚ ɫɥɨɠɧɨɫɬɢ ɢɯ 
ɫɯɟɦɵ ɞɨɜɨɥɶɧɨ ɜɟɥɢɤɚ. Ɉɞɧɚɤɨ ɡɚɬɪɚɱɟɧɧɵɟ ɧɚ ɧɢɯ ɫɪɟɞɫɬɜɚ ɫ ɥɢɯɜɨɣ 
ɨɤɭɩɚɸɬɫɹ ɬɟɦ ɜɵɢɝɪɵɲɟɦ, ɤɨɬɨɪɵɣ ɭɞɚɟɬɫɹ ɩɨɥɭɱɢɬɶ ɡɚ ɫɱɟɬ ɨɩɬɢɦɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɧɚɝɪɭɡɨɱɧɵɯ ɰɟɩɟɣ. Ɉɫɨɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ ɷɬɨ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɢɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɦɨɳɧɵɟ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɧɚɝɪɭɡɤɢ. 

9.4 ɂɫɬɨɪɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜɵ 
 

ɂɫɬɨɪɢɹ ɩɨɹɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɷɬɨɝɨ ɤɥɚɫɫɚ ɧɟ ɨɱɟɧɶ ɛɨɝɚɬɚ 
ɞɚɬɚɦɢ ɢ ɫɨɛɵɬɢɹɦɢ, ɯɨɬɹ ɩɟɪɜɵɟ ɭɩɨɦɢɧɚɧɢɹ ɢ ɞɨɫɬɨɜɟɪɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ 
ɧɢɯ ɩɨɹɜɢɥɚɫɶ ɟɳɟ ɜ 1969 ɝɨɞɭ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɜ ɤɨɧɰɟ ɜɟɤɚ ɨɧɢ ɛɵɥɢ 
ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɪɹɞɟ ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧ (ɜ 1996 ɝɨɞɭ – ɜɨ Ɏɪɚɧɰɢɢ 
ɢ Ƚɟɪɦɚɧɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ). ȼ Ȼɟɥɶɝɢɢ, Ƚɨɥɥɚɧɞɢɢ ɢ Ʉɚɡɚɯɫɬɚɧɟ ɨɧɢ ɩɨɹɜɢɥɢɫɶ 
ɱɭɬɶ ɩɨɡɠɟ – ɤ 2009-ɦɭ ɝɨɞɭ. 

ȼ Ɋɨɫɫɢɢ ɪɟɲɟɧɢɟ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɚɡɨɫɞɜɢɝɚɸɳɢɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɛɵɥɨ ɩɪɢɧɹɬɨ ɦɧɨɝɨ ɥɟɬ ɧɚɡɚɞ, ɨɞɧɚɤɨ ɢɯ ɪɚɡɪɚɛɨɬɤɚ ɩɨ-
ɩɪɟɠɧɟɦɭ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ɉɩɵɬ, ɧɚɤɨɩɥɟɧɧɵɣ 
ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɦɧɨɝɢɯ ɫɬɪɚɧ ɜ ɱɚɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɎɌ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɜ ɦɨɳɧɵɯ ɢ ɪɚɡɜɟɬɜɥɟɧɧɵɯ ɬɪɟɯɮɚɡɧɵɯ 
ɰɟɩɹɯ. Ɉɧ ɨɞɧɨɡɧɚɱɧɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɜɫɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɜɵɤɥɚɞɤɢ ɢ 
ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɧɢɦɢ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 
ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɜ ɧɢɯ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɨɬɦɟɬɢɦ, ɱɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɮɚɡɨɜɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɬɪɟɯɮɚɡɧɵɯ ɰɟɩɟɣ ɜɫɟ ɱɚɳɟ 
ɭɜɹɡɵɜɚɟɬɫɹ ɫ ɜɧɟɞɪɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ. Ⱦɥɹ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨɦɢɦɨ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ 
ɩɨɬɪɟɛɭɟɬɫɹ ɤɨɦɩɥɟɤɬ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɬɱɢɤɨɜ. ɋ ɢɯ 
ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɛɭɞɟɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɚ 
ɢɡɦɟɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɰɟɩɟɣ. 
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ɁȺɄɅɘɑȿɇɂȿ 
ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 

ɩɚɪɚɦɟɬɪɵ Ⱥɛɚɤɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ⱥɛɚɤɚɧ, ɹɜɥɹɸɳɢɦɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,1 % ɪɚɜɧɵɯ 1352 ɢ 1559 ɦ3/ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɩɪɢɦɟɪɧɚɹ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 390 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 
0,99 ɦɥɪ ɤȼɬ⋅ɱ.. 

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

 Ɇɚɤɫɢɦɚɥɶɧɵɣ: 43,7 ɦ;  
 ɪɚɫɱɟɬɧɵɣ: 35,0 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ: 33,3 ɦ. 
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɩɹɬɶ ɜɚɪɢɚɧɬɨɜ ɉɅ50-ȼ, ɉɅȾ50-

ȼ60̊, ɉɅ60-ȼ, ɉɅȾ60-ȼ60 ̊ɢ ɊɈ45-ȼ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ 
ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɊɈ45-ȼ-560. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 83,3 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 
1160/180-72 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 88 Ɇȼɬ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 6 (3 ȼɅɗɉ 220 ɤȼ, 3 
ɛɥɨɤɚ). ɈɊɍ 220 ɤȼ - "ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ 
ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-125000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ TC3-4000/10/6 ɍɁ, ɞɥɹ ȼɅɗɉ - 
ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ - 240/32. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
 Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 180,00 ɦ; 
 ȼɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ ɫ 

ɞɨɧɧɵɦɢ ɜɨɞɨɫɛɪɨɫɚɦɢ – 30,00 ɦ + 15,00 ɦ; 
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 Ƚɥɭɯɚɹ ɩɥɨɬɢɧɚ, ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɢ 
- 11,00 ɦ; 

 ɋɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 143,00 ɦ; 
 ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 133,50 ɦ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 40,68 ɦ; 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 446,80 ɦ; 
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ -2; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ - 8 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 504,80 ɦ; 
 ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 27,00 ɦ. 
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,38 (ɧɨɪɦɚɬɢɜɧɨɟ 
ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ - 1,38). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ 
Ⱥɛɚɤɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ 
ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ 
ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ. 

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

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 7 ɥɟɬ, 5 ɦɟɫɹɰɟɜ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ - 0,42 ɪɭɛ/ɤȼɬ ɲ 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 76532 ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱥɛɚɤɚɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
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