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ȼɜɟɞɟɧɢɟ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨ ɫɬɚɧɰɢɢ, ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,ɢɫɩɨɥɶɡɭɸɬ ɷɧɟɪɝɢɸ ɜɨɞɹɧɨɝɨ ɩɨɬɨɤɚ.ɉɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɤɨɦɩɥɟɤɫ ɫɥɨɠɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, ɫɢɥɨɜɨɝɨ, 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɢɯ ɩɚɪɚɦɟɬɪɵ ɫɢɥɶɧɨ ɡɚɜɢɫɹɬ ɨɬ 
ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ, ɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɢ 
ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɣɨɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ɍɚɤɠɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɢɧɬɟɪɟɫɵ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ ɯɨɡɹɣɫɬɜɚ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɞɨɬɨɤɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɚɤɠɟ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ 
ɩɪɢɞɚɟɬɫɹ ɜɨɩɪɨɫɚɦ ɨɯɪɚɧɵ ɩɪɢɪɨɞɧɵɯ ɢ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɦɟɸɬ ɰɟɥɵɣ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ 
ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɤȼɬ∙ɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ ɦɟɧɶɲɟ, ɬɨ ɟɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, 
ɱɟɦ ɧɚ Ɍɗɐ ɢ Ⱥɗɋ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ – ɬɟɤɭɳɚɹ ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ 
ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ ,ɜ ɨɬɥɢɱɢɢ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ 
ɝɨɪɸɱɟɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ 
ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɧɚ 
ɦɨɣ ɜɡɝɥɹɞ, ɫɬɪɭɤɬɭɪɧɵɦ ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ 
ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ ɫɬɚɬɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɚɹ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. 
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1.Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
1.1Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
Ʉɥɢɦɚɬ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ ɫɧɟɠɧɚɹ, 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ; ɥɟɬɨ ɭɦɟɪɟɧɧɨ-ɬёɩɥɨɟ; ɛɨɥɶɲɢɧɫɬɜɨ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ 
ɜɵɩɚɞɚɟɬ ɜ ɬёɩɥɨɟ ɩɨɥɭɝɨɞɢɟ. Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 410—
450 ɦɦ ɧɚ ɸɝɨ-ɡɚɩɚɞɟ ɤɪɚɹ ɞɨ 1000 ɦɦ ɧɚ ɤɪɚɣɧɟɦ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ ɤɪɚɹ 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 0 °C ɧɚ ɫɟɜɟɪɟ ɞɨ +2 °C ɧɚ 
ɸɝɟ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ, ɚ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ ɤɪɚɹ (ɜ ɝɨɪɧɨɣ ɦɟɫɬɧɨɫɬɢ) 
ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ ɧɢɠɟ 0 °C. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ – 25 ɝɪɚɞɭɫɨɜ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ – ɦɢɧɭɫ 17 ɝɪɚɞɭɫɨɜ. 
 
1.2Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
ɑɭɫɨɜɚɹ ɢɦɟɟɬ ɫɦɟɲɚɧɧɨɟ ɩɢɬɚɧɢɟ, ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɧɟɝɨɜɨɝɨ (55 %). 

Ⱦɨɠɞɟɜɨɟ ɫɨɫɬɚɜɥɹɟɬ 29 %, ɩɨɞɡɟɦɧɨɟ 18 %. ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɫɪɟɞɧɟɦ 
ɬɟɱɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 8 ɤɦ/ɱ, ɧɚ ɩɟɪɟɤɚɬɚɯ ɢ ɛɵɫɬɪɢɧɚɯ - ɞɨ 25 ɤɦ/ɱ, ɱɬɨ ɜ 
10 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɬɚɤɢɯ ɪɚɜɧɢɧɧɵɯ ɪɟɤ ɤɚɤ ȼɨɥɝɚ ɢɥɢ Ʉɚɦɚ. 
Ɂɚɦɟɪɡɚɟɬ ɑɭɫɨɜɚɹ ɨɛɵɱɧɨ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ - ɧɚɱɚɥɟ ɞɟɤɚɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ 
ɚɩɪɟɥɟ - ɧɚɱɚɥɟ ɦɚɹ. Ⱦɥɹ ɧɢɡɨɜɢɣ ɪɟɤɢ ɯɚɪɚɤɬɟɪɧɵ ɥɟɞɹɧɵɟ ɡɚɠɨɪɵ ɢ ɡɚɬɨɪɵ ɫ 
ɩɨɞɴёɦɨɦ ɭɪɨɜɧɹ ɜɨɞɵ ɞɨ 2,8 ɦ. 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ – 222 ɦ3/ɫ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ – 4570 ɦ3/ɫ 
Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ – 8,4 ɦ3/ɫ 
ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɟɞɨɫɬɚɜɥɟɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɫ 1932 ɩɨ 1981 ɝɨɞ: 

Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɑɭɫɨɜɚɹ  
№ 
ɫɬɪɨɤɢ Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ 

1 1932 106 98 94 160 1222 946 874 822 400 376 188 138 452 
2 1933 86 82 86 336 930 566 614 794 296 196 158 106 354 
3 1934 102 94 90 96 1254 1100 720 700 402 342 188 128 435 
4 1935 68 68 90 178 1424 966 722 526 282 180 116 86 392 
5 1936 86 80 76 108 788 2006 1145 794 436 274 178 112 507 
6 1937 78 76 82 150 1262 1652 1154 710 460 306 154 106 516 
7 1938 90 86 86 388 1862 1074 1553 926 574 428 188 116 614 
8 1939 72 70 76 176 1500 938 1243 672 312 256 132 94 462 
9 1940 96 88 80 232 1150 1208 730 700 406 324 188 124 444 

10 1941 102 94 84 304 1458 1510 1054 726 500 410 290 134 555 
11 1942 82 80 88 124 1024 1530 948 840 440 300 158 110 477 
12 1943 72 72 80 218 1162 1202 713 682 338 214 134 94 415 
13 1944 74 72 78 178 1210 1214 1049 592 416 256 148 102 449 
14 1945 62 62 74 406 1050 462 520 500 252 170 102 82 312 
15 1946 158 128 118 254 1072 1728 1181 1094 568 546 350 212 617 
16 1947 86 76 86 232 1274 1490 1649 900 510 316 174 112 575 
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ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ 1.1 

№ 
ɫɬɪɨɤɢ Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ 

17 1948 68 68 76 232 1100 1196 1003 650 320 248 120 86 431 
18 1949 74 72 76 218 1240 1266 953 612 372 230 132 94 445 
19 1950 76 72 82 94 1616 1082 690 650 416 214 138 94 435 
20 1951 60 60 72 218 1202 470 494 432 218 166 102 80 298 
21 1952 78 76 86 154 1422 1656 1454 836 448 222 142 98 556 
22 1953 68 66 76 136 1180 728 492 486 304 188 122 88 328 
23 1954 76 68 80 128 1086 772 566 506 250 256 150 104 337 
24 1955 90 56 50 202 1724 1420 1018 692 482 346 170 116 530 
25 1956 76 70 76 218 1242 1266 960 616 370 24 128 98 429 
26 1957 112 118 100 160 832 1504 897 856 444 348 160 118 471 
27 1958 112 102 60 188 1200 1584 2110 1134 600 364 218 146 651 
28 1959 84 78 86 292 1220 1106 950 668 430 258 150 128 454 
29 1960 86 90 116 178 854 1604 1553 1038 482 306 176 106 549 
30 1961 176 146 122 382 1180 1424 1135 938 530 332 226 214 567 
31 1962 76 72 82 232 1422 672 521 502 300 196 170 130 365 
32 1963 72 56 76 116 878 1100 583 520 308 212 200 112 353 
33 1964 62 72 82 150 968 1074 799 618 278 178 142 98 377 
34 1965 126 120 94 194 1358 618 574 544 382 366 230 236 404 
35 1966 64 66 82 188 994 2334 1387 724 424 256 144 102 564 
36 1967 96 94 94 244 1062 512 775 1006 376 370 174 118 410 
37 1968 64 66 82 228 2586 490 586 454 260 186 136 102 437 
38 1969 94 82 80 200 2886 1946 1385 750 546 442 234 162 734 
39 1970 94 78 62 244 1434 1426 706 652 464 380 188 112 487 
40 1971 78 72 78 212 1368 1510 1130 624 368 230 140 82 491 
41 1972 94 68 72 262 1338 1254 643 594 388 256 138 102 434 
42 1973 86 78 82 312 1108 1958 1171 730 414 256 158 112 539 
43 1974 64 64 76 312 1000 372 382 430 246 172 102 82 275 
44 1975 60 64 78 134 804 1744 862 600 294 314 160 76 432 
45 1976 98 110 110 160 1350 786 632 601 368 401 152 120 407 
46 1977 116 114 114 346 1142 1118 782 771 396 384 218 142 470 
47 1978 100 106 96 298 976 844 610 580 204 234 136 82 356 
48 1979 100 92 82 164 1210 1244 725 578 398 324 260 120 441 
49 1980 92 88 92 148 1378 980 720 532 394 238 158 100 410 
50 1981 92 78 78 248 1394 746 494 480 364 234 118 106 369 

 
ɋɟɪɵɦ ɦɚɪɤɟɪɨɦ ɜɵɞɟɥɟɧɵ ɦɟɫɹɰɵ ɩɨɥɨɜɨɞɶɹ, ɤɨɝɞɚ ɪɚɫɯɨɞ ɜɵɲɟ 

ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ ɪɚɫɯɨɞɚ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɸɬ ɦɟɠɟɧɶ. 
Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ܼʑʐሺܸሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1 
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Ɋɢɫɭɧɨɤ 1.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʑʐሺܸሻ. 

 
Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ܼʜʐሺܳʜʐሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2: 
 

 
Ɋɢɫɭɧɨɤ 1.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʜʐሺܳʜʐሻ. 

 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
 
Ɍɚɛɥɢɰɚ 1.2 – Ɋɚɫɯɨɞɵ ɩɨ ȼɏɄ 

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

121 150 150 150 310 310 310 310 310 150 150 121 
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1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

 
Ɋɢɫɭɧɨɤ 1.3 – Ɋɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɪɟɤɢ 

 

 
Ɋɢɫɭɧɨɤ 1.4 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ ɧɚ ɤɚɪɬɟ 

 
1.4 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ Ɉɛɴɟɞɢɧɟɧɧɨɦ ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɭɩɪɚɜɥɟɧɢɢ 

(ɈȾɍ) ɍɪɚɥɚ, ɜ ɉɟɪɦɫɤɨɦ ɪɟɝɢɨɧɚɥɶɧɨɦ ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɭɩɪɚɜɥɟɧɢɢ (ɊȾɍ), 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ. ȼ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ 
ȿɗɋ» ɉɟɪɦɫɤɨɟ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 9636,276 Ɇȼɬ. Ɉɫɧɨɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɝɟɧɟɪɚɰɢɢ 
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ɹɜɥɹɸɬɫɹ ɉɟɪɦɫɤɚɹ ȽɊɗɋ ȺɈ «ɂɇɌȿɊ ɊȺɈ-ɗɥɟɤɬɪɨɫɬɚɧɰɢɹ», «ȼɨɬɤɢɧɫɤɚɹ 
Ƚɗɋ» ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɢ «əɣɜɢɧɫɤɚɹ ȽɊɗɋ» ɉȺɈ «ɘɧɢɩɪɨ».  

 
1.5 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɫɬɚɧɰɢɢ: 
- Ƚɗɋ – ɚɧɚɥɨɝ ɩɨ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦɭ ɢ ɬɭɪɛɢɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ: 

ȼɢɥɸɣɫɤɚɹ Ƚɗɋ; 
- Ƚɗɋ – ɚɧɚɥɨɝ ɩɨ ɬɢɩɭ ɩɥɨɬɢɧɵ ɢ ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɣ: Ȼɭɪɟɣɫɤɚɹ 

Ƚɗɋ 
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2.ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɫɱɟɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
Ƚɢɞɪɨɝɪɚɮ – ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɪɟɤɟ ɡɚ 

ɧɟɫɤɨɥɶɤɨ ɥɟɬ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɧɭɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɂɡɧɚɱɚɥɶɧɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ , ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ VI, VII , VIII ɢ IX ɦɟɫɹɰɵ; 
ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ X, XI , XII , I, II , III , IV ɢ V ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ 
ɫɱɢɬɚɟɦ ɫ ɧɚɱɚɥɚ ɩɨɥɨɜɨɞɶɹ. 

Ⱦɚɥɟɟ ɡɚɩɢɲɟɦ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ (ɬɚɛɥɢɰɚ 2.1), 
ɩɪɨɪɚɧɠɢɪɭɟɦ ɢɯ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ, ɩɪɨɧɭɦɟɪɭɟɦ ɢɯ ɨɬ 1 ɞɨ 
50 ɢ ɧɚɣɞɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ 1.1: 

%100
1





n

m
p

 (2.1)
 

ɝɞɟ m-ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɪɚɫɯɨɞɚ; 
n-ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ; 
 

Ɍɚɛɥɢɰɚ 2.1 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 
ʧод ɫɦQ /, 3

 ʧод ɫɦQ ɩɨɥ /, 3
 ʧод ɫɦQ ɦɟɠ /, 3

 m p% 

1969 734 1969 1742 1946 292 1 2,0 

1958 651 1958 1507 1961 266 2 3,9 

1946 617 1966 1360 1938 245 3 5,9 

1938 614 1938 1354 1941 240 4 7,8 

1947 575 1952 1342 1969 230 5 9,8 

1961 567 1947 1328 1977 229 6 11,8 

1966 564 1946 1269 1958 224 7 13,7 

1952 556 1960 1262 1965 219 8 15,7 

1941 555 1973 1242 1970 203 9 17,6 

1960 549 1955 1213 1947 199 10 19,6 

1973 539 1937 1195 1967 196 11 21,6 

1955 530 1941 1187 1932 195 12 23,5 

1937 516 1936 1183 1957 195 13 25,5 

1936 507 1961 1169 1960 193 14 27,5 

1971 491 1971 1158 1979 193 15 29,4 

1970 487 1939 1088 1940 192 16 31,4 

1942 477 1942 1086 1976 190 17 33,3 

1957 471 1970 1055 1955 189 18 35,3 

1977 470 1968 1029 1959 188 19 37,3 
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ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ 2.1 

ʧод ɫɦQ /, 3
 ʧод ɫɦQ ɩɨɥ /, 3

 ʧод ɫɦQ ɦɟɠ /, 3
 m p% 

1939 462 1957 1022 1973 187 20 39,2 

1959 454 1956 1021 1934 180 21 41,2 

1932 452 1949 1018 1937 177 22 43,1 

1944 449 1944 1016 1942 173 23 45,1 

1949 445 1950 1010 1972 173 24 47,1 

1940 444 1975 1002 1936 169 25 49,0 

1979 441 1948 987 1933 168 26 51,0 

1968 437 1959 986 1966 166 27 52,9 

1950 435 1932 966 1944 166 28 54,9 

1934 435 1972 957 1981 165 29 56,9 

1972 434 1977 953 1980 164 30 58,8 

1975 432 1940 947 1952 163 31 60,8 

1948 431 1934 944 1949 159 32 62,7 

1956 429 1943 940 1971 158 33 64,7 

1943 415 1979 939 1962 157 34 66,7 

1967 410 1935 910 1978 157 35 68,6 

1980 410 1980 903 1943 153 36 70,6 

1976 407 1964 865 1948 152 37 72,5 

1965 404 1976 842 1945 151 38 74,5 

1935 392 1967 839 1939 149 39 76,5 

1964 377 1962 779 1950 148 40 78,4 

1981 369 1981 779 1975 148 41 80,4 

1962 365 1965 774 1963 144 42 82,4 

1978 356 1963 770 1968 141 43 84,3 

1933 354 1978 753 1974 140 44 86,3 

1963 353 1954 733 1954 139 45 88,2 

1954 337 1933 726 1935 134 46 90,2 

1953 328 1953 722 1964 133 47 92,2 

1945 312 1951 650 1956 133 48 94,1 

1951 298 1945 633 1953 131 49 96,1 

1974 275 1974 546 1951 122 50 98,0 

  
ȼ ɬɟɨɪɢɢ, ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɞɨɥɠɟɧ ɛɵɬɶ ɦɚɥɨɜɨɞɧɵɦ ɢ ɞɥɹ ɦɟɠɟɧɢ, ɢ ɞɥɹ 

ɩɨɥɨɜɨɞɶɹ, ɢ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ(ɚɧɚɥɨɝɢɱɧɨ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ). 
ɇɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɢɞɧɨ, ɱɬɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ ɦɟɠɟɧɢ ɢ ɞɥɹ ɩɨɥɨɜɨɞɶɹ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. ȼɜɨɞɹɬɫɹ ɩɨɩɪɚɜɤɢ ɫ 
ɩɨɦɨɳɶɸ ɤɨɷɮɢɰɢɟɧɬɨɜ: 
Ⱦɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: ʙଽ˒଴% = Ͳ,ͻͻͳ ʙଽˏ଴% = Ͳ,ͻ͸ 
Ⱦɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ: ʙହ˒଴% = ͳ,Ͳͷͻ ʙହˏ଴% = Ͳ,ͺ͹ͺ 

ȼ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɩɨɩɪɚɜɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɦɟɧɶɲɟ 
ɟɞɢɧɢɰɵ , ɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɛɨɥɶɲɟ, ɧɟ ɭɞɚɫɬɫɹ ɜɵɛɪɚɬɶ ɬɚɤɢɟ ɩɨɩɪɚɜɤɢ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɫɨɯɪɚɧɢɬɫɹ ɪɚɜɟɧɫɬɜɨ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ, ɪɚɫɯɨɞɵ 
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ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɨɫɬɚɟɬɫɹ ɛɟɡ ɢɡɦɟɧɟɧɢɣ. Ɋɚɫɯɨɞɵ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 2.3: 

 
Ɍɚɛɥɢɰɚ 2.2 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 

Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ. ɝɨɞ 
1954 75 67 67 125 1077 765 561 502 242 248 146 100 331 

1940 83 76 69 200 1217 1279 773 741 349 279 162 107 444 

 
Ƚɢɞɪɨɝɪɚɮ ɪɟɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1: 

 

 
Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ ɧɚ ɤɚɪɬɟ 

 
2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ 

ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 

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

ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ 
ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.4: 

 
Ɍɚɛɥɢɰɚ 2.4 – ɋɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ 

Ɇɨɳɧɨɫɬɶ Ɋ, 
Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ Ɋ, 
Ɇȼɬ 

∆ Ɋ, 
Ɇȼɬ 

∆ ɗ, ɦɥɧ 
ɤȼɬ·ɱ 

ɗ, ɦɥɧ 
ɤȼɬ·ɱ 

P, 
Ɇȼɬ 

2756,2 3915,0 87,3 87,3 0,1 87,0 

2615,2 3827,7 30,1 60,3 0,1 117,1 

2564,2 3797,6 26,2 78,7 0,2 143,4 

2446,9 3771,3 29,6 118,2 0,3 172,9 
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ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ 2.4 

Ɇɨɳɧɨɫɬɶ Ɋ, 
Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ Ɋ, 
Ɇȼɬ 

∆ Ɋ, 
Ɇȼɬ 

∆ ɗ, ɦɥɧ 
ɤȼɬ·ɱ 

ɗ, ɦɥɧ 
ɤȼɬ·ɱ 

P, 
Ɇȼɬ 

2564,3 3741,8 8,8 44,0 0,4 181,7 

2619,1 3733,0 29,4 176,2 0,6 211,1 

2764,0 3703,6 69,7 487,8 1,1 280,8 

3004,8 3633,9 6,7 53,2 1,1 287,4 

3382,6 3627,2 19,6 176,2 1,3 307,0 

3797,6 3607,7 21,9 219,2 1,5 328,9 

3741,8 3585,7 36,8 404,8 1,9 365,7 

3633,9 3548,9 77,3 927,9 2,8 443,1 

3471,6 3471,6 14,7 190,9 3,0 457,8 

3548,9 3456,9 74,4 1041,4 4,1 532,1 

3627,2 3382,6 231,0 3464,8 7,5 763,1 

3607,7 3151,6 146,8 2349,0 9,9 909,9 

3585,7 3004,8 240,8 4093,1 14,0 1150,7 

3771,3 2764,0 7,8 140,9 14,1 1158,5 

3915,0 2756,2 137,0 2603,5 16,7 1295,6 

3827,7 2619,1 3,9 78,3 16,8 1299,5 

3703,6 2615,2 50,9 1068,8 17,9 1350,4 

3733,0 2564,3 0,1 2,2 17,9 1350,5 

3456,9 2564,2 117,4 2699,1 20,6 1467,8 

3151,6 2446,9 2446,9 58725,0 79,3 3914,7 

 
ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 

ɩɟɪɢɨɞɚ, ɫ ɭɱёɬɨɦ ɜɜɟɞёɧɧɵɯ ɜ ɪɚɛɨɬɭ Ƚɗɋ ɧɚ ɪɢɫɭɧɤɟ2.2: 
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Ɋɢɫɭɧɨɤ 2.2 – ɂɄɇ ɫ ɭɱёɬɨɦ ɞɟɣɫɬɜɭɸɳɢɯ Ƚɗɋ 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɭɠɧɨ 

ɡɧɚɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɫɟɡɨɧɚ: 𝑁ˏ˃ˍ˔ˊˋˏ˃ =6269,89 Ɇȼɬ, 𝑁ˏ˃ˍ˔ˎˈ˕ˑ =4532,26 Ɇȼɬ; 
Ɋɚɫɱёɬ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 
 𝑁௧ = ܽ + ݐ°Ͳ͵|ݏ݋ܾܿ − ͳͷ°|, (2.2) 

ɝɞɟ t - ɧɨɦɟɪ ɦɟɫɹɰɚ; 
 

 ܽ = ேˏ˃ˍ˔ˊˋˏ˃+ேˏ˃ˍ˔ˎˈ˕ˑଶ ;   (2.3) 

 

 ܾ = ேˏ˃ˍ˔ˊˋˏ˃−ேˏ˃ˍ˔ˎˈ˕ˑଶ ;   (2.4) 

 
Ⱦɥɹ ɉɟɪɦɫɤɨɝɨ ɊȾɍ: 
 

3132
2

23493915



a  

783
2

23493915



b  

 

Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.5 
ɢ 2.6: 

 
Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɝɨɞɨɜɵɯ ɧɚɝɪɭɡɨɤ 
ɇɨɦɟɪ ɦɟɫɹɰɚ |͵Ͳ°ݐ − ͳͷ°| Ɋɚɞɢɚɧɵ 

−ݐ°Ͳ͵|ݏ݋ܿ ͳͷ°| 𝑁௧ , ʛʑ˕ 

1 
15 0,261799 0,965926 3888 

2 
45 0,785398 0,707107 3686 
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ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ 2.5 

ɇɨɦɟɪ ɦɟɫɹɰɚ |͵Ͳ°ݐ − ͳͷ°| Ɋɚɞɢɚɧɵ 
−ݐ°Ͳ͵|ݏ݋ܿ ͳͷ°| 𝑁௧ , ʛʑ˕ 

3 
75 1,308997 0,258819 3335 

4 
105 1,832596 -0,25882 2929 

5 
135 2,356194 -0,70711 2578 

6 
165 2,879793 -0,96593 2376 

7 
195 3,403392 -0,96593 2376 

8 
225 3,926991 -0,70711 2578 

9 
255 4,45059 -0,25882 2929 

10 
285 4,974188 0,258819 3335 

11 
315 5,497787 0,707107 3686 

12 
345 6,021386 0,965926 3888 

 
Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 

ɧɚɝɪɭɡɨɤ 
ɇɨɦɟɪ ɦɟɫɹɰɚ |͵Ͳ°ݐ − ͳͷ°| Ɋɚɞɢɚɧɵ 

−ݐ°Ͳ͵|ݏ݋ܿ ͳͷ°| 𝑁௧ , ʛʑ˕ 

1 
15 0,261799 0,965926 3282 

2 
45 0,785398 0,707107 3118 

3 
75 1,308997 0,258819 2835 

4 
105 1,832596 -0,25882 2507 

5 
135 2,356194 -0,70711 2223 

6 
165 2,879793 -0,96593 2060 

7 
195 3,403392 -0,96593 2060 

8 
225 3,926991 -0,70711 2223 

9 
255 4,45059 -0,25882 2507 

10 
285 4,974188 0,258819 2835 

11 
315 5,497787 0,707107 3118 

12 
345 6,021386 0,965926 3282 

 
Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3 ɢ 2.4 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
 

 

Ɋɢɫɭɧɨɤ 2.4 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ 
 

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

 
 Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 

ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ 
ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
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 𝑁ʒЭʠ ˄ы˕ = ݇ே ∙ ܳ˒ˑˎˈˊ ∙  (2.9) ,ܪ

 
ɝɞɟ ݇ே − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ே = ͺ,ͺ; ܳ˒ˑˎˈˊ − ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ; ܪ − ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ. 
ɉɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ: 
ܪ  = ܼʑʐ − ܼʜʐ − ∆ℎ, (2.10) 
ɝɞɟ ܼʑʐ −ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; ܼʜʐ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬɨɜɵɦ 

ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ; ∆ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ: 
 𝑁ʒЭʠ ˄ы˕ = ݇ே ∙ ܳ˅˘ˍ ∙  (2.11) ,ܪ
 
ɝɞɟ  ܳ˅˘ˍ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ, ˏଷ/˔. 
 Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.7.ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 
ɬɚɛɥɢɰɟ 2.7: 
 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

ɉɨɫɬɪɨɟɧɢɟ Ȼɚɥɚɧɫɚ ɷɧɟɪɝɢɣ 

Qɩɨɥɟɡɧ,ˏଷ/ܿ 
69 61 65 136 1097 762 557 499 239 242 140 94 

Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ȼɏɄ(ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɤɨɦɩɥɟɤɫ) 
Qɜɯɤ ɫɭɦɦ=2640 ˏ ଷ/ܿ 

Qɜɯɤ,ˏଷ/ܿ 2640 
155 155 155 155 311 311 311 311 311 155 155 

Qɜɯɤ,ˏଷ/ܿ  
121 150 150 150 310 310 310 310 310 150 150 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 

Zɜɛ, ɦ 
180 180 180 180 180 180 180 180 180 180 180 180 

Zɧɛ f(Q) , ɦ 
121,5 121,5 121,5 122 129,1 126,7 125,2 124,7 122,8 122,8 122,1 121,7 

ɇ, ɦ 
57,7 57,7 57,7 57,2 50,1 52,5 54,1 54,5 56,4 56,4 57,2 57,5 

Nɛɵɬ, Ɇȼɬ 
36 32 33 69 491 358 269 243 120 122 71 48 
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ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ 2.7 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ȼɏɄ 

Zɜɛ, ɦ 
180 180 180 180 180 180 180 180 180 180 180 180 

Zɧɛ, ɦ 
122,1 122,1 122,1 122,1 123,3 123,3 123,3 123,3 123,3 122,1 122,1 122,1 

H, ɦ 
57,1 57,1 57,1 57,1 55,9 55,9 55,9 55,9 55,9 57,1 57,1 57,1 

N ȼɏɄ, Ɇȼɬ 
76 76 76 76 155 155 155 155 155 76 76 76 

Nɛɵɬ-Nɜɯɤ, Ɇȼɬ 
-41 -45 -43 -7 336 203 114 88 -34 45 -5 -28 

 
Ɍɟɩɟɪɶ ɨɬɨɛɪɚɡɢɦ ɪɚɛɨɬɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ 

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

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɫ ɭɱёɬɨɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.4: 

Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɫ ɭɱɟɬɨɦ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
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2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 
Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ – ɨɩɪɟɞɟɥɟɧɢɟ 

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

ɉɪɢ ɪɚɫɱёɬɟ ɫɨɛɥɸɞɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  
-ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɧɢɦɭɦɚ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  
-ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ ɧɚ Ƚɗɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 30-40% ܪ௠௔௫ 

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

ɨɬɦɟɬɤɢ ɇɉɍ=178 ɦ. 
ɋɪɚɛɨɬɤɭ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  
1.Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ ɦɚɥɨɜɨɞɧɨɦ 

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

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ. (ɉɪɢɥɨɠɟɧɢɟ A, ɬɚɛɥɢɰɚ 
A.1,A.2, A.3). 

ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɦɨɳɧɨɫɬɹɦ ɩɨɥɭɱɢɥɚɫɶ 
ɪɚɜɧɨɣ 4,4 ɦɥɧ.ɤȼɬ·ɱ. ɉɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɨɬɦɟɬɤɚɦ ɪɚɜɧɨɣ 4,3 ɦɥɧ.ɤȼɬ·ɱ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɫɪɚɛɨɬɤɭ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨ ɩɟɪɜɨɦɭ ɫɩɨɫɨɛɭ. 

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

 

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑁˖˔˕ = 𝑁˓˃˄˅ы˕ + 𝑁˓ˈˊ, (2.12) 
 

ɝɞɟ 𝑁˓˃˄˅ы˕ −ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ; 𝑁˓ˈˊ −ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ. 
Ɋɟɡɟɪɜɧɭɸ ɦɨɳɧɨɫɬɶ ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑁˓ˈˊ = 𝑁˓ˈˏ + 𝑁˃˅˃˓ + 𝑁ː˃ˆ˓, (2.13) 
 

ɝɞɟ 𝑁˓ˈˏ −ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ; 𝑁˃˅˃˓ −ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0, ɬɚɤ ɤɚɤ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɨɛɴёɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 𝑁ː˃ˆ˓, −ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. Ⱦɥɹ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 𝑁ː˃ˆ˓ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 2% ɨɬ  ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ.  

Ⱦɥɹ ɧɚɲɟɣ ɫɢɫɬɟɦɵ: 
 

ɆȼɬNɧɚɝɪ 78%23900   

ɉɪɢɱёɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ ɦɟɠɞɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɫɬɚɧɰɢɟɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɦɨɳɧɨɫɬɹɦ: 

 

ɆȼɬN

ɆȼɬN

ɆȼɬN

ɉɊɈЕКɌ
ȽЭɋ

КȽЭɋ
ȽЭɋ

ȼȽЭɋ
ȽЭɋ
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552

1020







%18

%29

%53







ɉɊɈЕКɌ
ȽЭɋ

КȽЭɋ
ȽЭɋ

ȼȽЭɋ
ȽЭɋ

N

N

N

 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 

ɆȼɬN ɉɊɈЕКɌ
ɇȺȽɊ 14%1878   

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

ɆȼɬNɍɋɌ 36214348   

Ɍɟɩɟɪɶ ɩɨɫɱɢɬɚɟɦ ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

ɝɨɞɦɟɫɆȼɬɦɟɫɹɰN
F

ɉɊ
ȽЭɋɉɊȽЭɋ

ɊЕɆ /3,601
6


 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8: 
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Ɋɢɫɭɧɨɤ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 

ɫɬɪɨɢɬɫɹ ɜ ɤɨɨɪɞɢɧɚɬɚɯ Q-H ɢ ɨɬɨɛɪɚɠɚɟɬ ɨɛɥɚɫɬɶ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
ȼɟɪɯɧɟɟ ɨɝɪɚɧɢɱɟɧɢɟ – ɧɚɩɨɪ ɩɪɢ ɇɉɍ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  

( )(QzzH ɇȻɇɉɍ  ). (3.1) 
 ɇɢɠɧɟɟ ɨɝɪɚɧɢɱɟɧɢɟ – ɧɚɩɨɪ ɩɪɢ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  
( )(QzzH ɇȻɍɆɈ  ).  (3.2) 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɫɥɟɜɚ - ɫɦQ ɉɈɉɍɋКɋȺɇ /, 3 . ɋɩɪɚɜɚ ɝɪɚɮɢɤ ɨɝɪɚɧɢɱɟɧ 
ɥɢɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (

ȽЭɋȽЭɋɭɫɬ HQN 5,8 ɪȽЭɋȽЭɋ ɇHQQ max ). (3.3) 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1: 
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 

 

 

 

 

 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
 ɦH 58max  ; 

 ɦH 31min  ; 

 ɦH ɪɚɫɱ 44 ; 

 ɫɦH /778 3
max   

 
 
 
 
 
 
 
 
 

ɫɦ
QɇȻ

/

,
3

 
ɦ
Z ɇȻ ,

 
ɦ
H ɇɉɍ ,

 
ɦ
HɍɆɈ ,

 Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

ɫɦQ /, 3  ɦH,  ɫɦQ /, 3  ɦH,  
0 121 58,23 35,43 590,19 58 890,94 58 

4000 147 32,23 9,43 633,91 54 859,67 54 

8000 162,5 16,73 -6,07 684,62 50 827,22 50 

12000 172,5 6,73 -16,07 744,16 46 793,44 46 

16000 182 -2,77 -25,57 815,03 42 758,16 42 

20000 191 -11,77 -34,57 900,82 38 721,15 38 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 

Ɉɫɧɨɜɧɨɣ ɤɪɢɬɟɪɢɣ, ɩɨ ɤɨɬɨɪɨɦɭ ɜɛɢɪɚɟɬɫɹ ɬɚ ɢɥɢ ɢɧɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ, 
ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɣ ɧɚɩɨɪ ܪ˒˓ˈˇ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɛɨɬɚɟɬ ɬɭɪɛɢɧɚ, ɚ ɬɚɤɠɟ 
ɨɬɧɨɲɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ ɫɬɚɧɰɢɢ ܪ௠𝑖௡ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɠɟɬ ɝɢɞɪɨɬɭɪɛɢɧɚ, ɤɨɬɨɪɨɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 
ɨɩɪɟɞɟɥёɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚʜ௠௔௫ = ͷͺ ˏ ɜɵɛɢɪɚɟɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ:ɉɅ-60, ɊɈ-75 ɢ ɉɅȾ-60. 

ɉɪɨɜɟɪɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ – ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɡɚɞɚɧɧɵɯ 
ɡɧɚɱɟɧɢɣ: 

ɉɅ-60: 
 ୌౣi౤ୌ˒˓ˈˇ = ଷଵ଺଴ = Ͳ,ͷʹ (3.4) 

 
ɉɪɢ ɞɨɩɭɫɬɢɦɨɦ ɨɬɧɨɲɟɧɢɢ 
 ୌౣi౤ୌ˒˓ˈˇ = Ͳ,ͷ (3.5) 

 
ɋɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ ɩɚɪɚɦɟɬɪɨɜ ɜɵɛɪɚɧɧɵɯ ɦɨɞɟɥɟɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪɵ ɉɅ60 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ H˒˓ˈˇ, ˏ 60 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ H୫i୬ H୫ୟ୶⁄  0,5 
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ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ 3,2 

ɉɚɪɚɦɟɬɪɵ ɉɅ60 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n′ଵ ୭୮୲, ˑ˄/ˏ 116 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Qଵ ୭୮୲, ˎ/˔ 1080 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηˏ  ୭୮୲ 0,913 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q′ଵ୫ୟ୶, ˎ/˔ 1400 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ሺQଵ୫ୟ୶, ሻ 0,52 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Dଵ ୫ , ˏ 0,46 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hˏˑˇ , ˏ 12 
Ɍɟɦɩɟɪɚɬɭɪɚ tˏˑˇ, ℃ 20 

 
Ɂɚɬɟɦ ɩɪɨɜɨɞɢɬɫɹ ɪɚɫɱёɬ ɢ ɫɬɪɨɢɬɫɹ ɪɚɛɨɱɟɟ ɩɨɥɟ ɤɚɠɞɨɣ ɬɭɪɛɢɧɵ ɧɚ 

ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. Ɉɬɛɪɚɫɵɜɚɸɬɫɹ ɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɬɨɱɤɚ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɄɉȾ ɥɟɠɢɬ ɡɚ ɩɪɟɞɟɥɚɦɢ ɪɚɛɨɱɟɝɨ ɩɨɥɹ ɢɥɢ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɱɢɫɥɟɧɧɨ ɦɟɧɶɲɟ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ (-8ɦ). Ɍɚɤɠɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ : η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √DభˏDభఱ √ʜˏʜN˓భబ √νːνˏఱ ) = Ͳ.ͻͶ (3.6) 

ɝɞɟ  ηˏ, Dଵˏ, ʜˏ– ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ʜ୒˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; νˏ, νː −  ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  ε −  ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ε = Ͳ,͹ͷ). 

 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: N˃ = ͻ,ͺͳ ∙ Qଵ˓′ ∙ Dଵଶ ∙ H୒˓ ∙ √H୒˓ ∙ η˕ ∙ ηˆ̝˓ = ͳͳͳͳͳ͵.ͷͳɤȼɬ (3.7) 

ɝɞɟ Qଵ˓′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ηˆ̝˓ = Ͳ,ͻ͹). 
 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: Z˃ = N˖˔˕˓ N˃⁄ = ͵.ͳ͵ = Ͷ (3.8) 

ɝɞɟ N˖˔˕˓ = ͵Ͷͺ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔  ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ௔ . 

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

ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 Nୟ = ୒˖˔˕Za , (3.9) 

Ɍ
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Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ Ƚɗɋ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ ɜ ɫɥɭɱɚɟ ɧɟɲɬɚɬɧɨɝɨ ɪɟɠɢɦɚ, , ɬ.ɟ 
ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɞɚɠɟ ɟɫɥɢ ɜɫɹ ɟɝɨ ɦɨɳɧɨɫɬɶ ɦɨɠɟɬ 
ɪɟɚɥɢɡɨɜɚɬɶɫɹ ɨɞɧɢɦ. 

Ⱦɚɥɟɟ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: N˃ = N˖˔˕˓ Z˃⁄ = ͺ͹ͲͲͲ  ɤȼɬ (3.10) 

 
Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: n = ୬′˓ ∙√∆˓∙ୌN˓Dభ = ͳͶ͹.͵ʹ  ɨɛ/ɦɢɧ (3.11) 

ɝɞɟ n′˓ −ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ;  ∆˓ = ɳːɳˏ  – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 

 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 

ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ n˔. 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ, 

ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɚɦ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ  
 nଵʜౣax′ = ୬˔Dభ√∆˓ʜౣax = ͳͶͲ.͹ͳ ˑ˄/ˏˋː (3.12) 

 nଵʜ˓˃˔˚′ = ୬˔Dభ√∆˓ʜ˓˃˔˚ = ͳͳͺ.ͳͳ ˑ˄/ˏˋː (3.13) 

 nଵʜౣi౤′ = ୬˔Dభ√∆˓ʜౣi౤ = ͳͲʹ.ͺ͹ ˑ˄/ˏˋː (3.14) 

 ܳ′ூ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓ (3.15) 

 
ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 

ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  
ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɟɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɢɧɢɦɚɥɶɧɨɦɭ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. 
Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 

ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 Q′୍ = Qౣi౤Dభమ∙√ୌ˓˃˔˚∙∆ (3.16) 

ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ; 
 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɉɅ-60 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3: 
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Ɍɚɛɥɢɰɚ 3.3 – Ɋɹɞ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɉɅ-60 
D1 4,5 5 5,3 5,6 6 6,3 
ɄɉȾɬɭɪɛ 0,94 0,94 0,9402 0,94 0,94 0,94 
N'ɚɝɪ 79275,62 97871,14 111113,51 122769,56 140934,44 155380,2 
Z' 4,39 3,56 3,13 2,83 2,47 2,2 
Z 5 4 4 3 3 3 
Nɚɝɪ 69600 87000 87000 116000 116000 116000 ∆1 1,03 1,03 1,03 1,03 1,03 1,03 
n'ɫɢɧɯ 173,40 156,13 147,32 139,46 130,20 124,02 
nɫɢɧɯ 187 167,7 150 142,8 136,4 125 
n'max 149,04 148,44 140,71 141,51 144,78 139,29 
n'ɪɚɫɱ 125,10 124,60 118,11 118,78 121,52 116,91 
n'min 108,96 108,52 102,87 103,45 105,84 101,83 
Q*ɄɉȾɪɚɫɱ 1,250 1,266 1,127 1,346 1,172 1,063 
Q*ɄɉȾmax 0,826 0,837 0,745 0,889 0,775 0,703 
 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɨɣ ɡɨɧɵ ɪɚɛɨɬɵ ɩɪɢɧɢɦɚɟɦ ɤ 

ɪɚɫɫɦɨɬɪɟɧɢɸ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ60-ȼ-530. 
 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ   
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɞɧɨɣ ɬɭɪɛɢɧɨɣ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 
ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ZɇȻ min=121ɦ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌܪ  = ܤ − ௓ʜʐ ೘𝑖೙ଽ଴଴ − 𝜎 ∙ ܪ ∙ ͳ,Ͳͷ + ܼʤ.ʞʚ. (3.17) 

ܤ ˈˇˆ  = ͳͲ,͵͵ ˏ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 𝜎  – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ; ܪ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼʜʐሺܳʜʐሻ; ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ 
ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, (ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ܼʤ.ʞʚ. = Ͳ).  
 

1)Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɟɝɨ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɢ ɇmax 
ɇɚ Ƚɍɏ ɧɚɯɨɞɢɦ ɬɨɱɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. ɉɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɇmax: 
 n′୍ = ୬cDభ√∆భୌ೘𝑎ೣ = ͳͲʹ,ͺ͹ ˑ˄ ˏˋː⁄  (3.18) 

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɚɝɪɟɝɚɬɚ ɢ ɷɬɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ܳ′ = ͳ.Ͳ͹ˏଷ/˔ 
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Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪɚɜɟɧ: 
 Q = Q′ ∙ Dଶ ∙ √H୫ୟ୶ = ͳ,Ͳ͹ ∙ ͷ.͵ଶ ∙ √ͷͺ = ʹʹͺ,ͻ ˏଷ/˔ (3.19) 
 
Ɉɩɪɟɞɟɥɹɟɦ σ=0,32. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  ɨɩɪɟɞɟɥɹɟɦ  ZʜʐሺQʜʐሻ = ͳʹʹ,͹ʹ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ 

௦ܪ: = ͳͲ,͵͵ − ZʜʐሺQʜʐሻଽ଴଴ − ͳ,Ͳͷσʜ (3.20) 

 Hୱ = ͳͲ,͵͵ − ଵଶଶ,଻ଶଽ଴଴ − ͳ,Ͳͷ ∙ Ͳ,ͳͷ ∙ ͷͺ = −Ͳ,ʹʹˏ (3.21) 

 Z˖˔˕ = Zʜʐ(Q୮) + Hୱ = ͳʹͲ − Ͳ,ʹʹ = ͳͳͻ,͹ͺ ˏ (3.22) 
 
2) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ 
ɇɚ Ƚɍɏ ɧɚɯɨɞɢɦ ɬɨɱɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɢ 

ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. ɉɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɇmin: 
 n′୍ = ୬cDభ√∆భୌ೘𝑖೙ = ͳͶͲ,͹ͳ ˑ˄ ˏˋː⁄  (3.23) 

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɚɝɪɟɝɚɬɚ ɢ ɷɬɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ܳ′ = Ͳ,ͺͶ ˏଷ/˔ ; 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪɚɜɟɧ: 
 ܳ = ܳ′ ∙ ଶܦ ∙ ˓ܪ√ = Ͳ,ͺͶ ∙ ͷ,͵ଶ ∙ √͵ͳ = ͳ͵ͳ,͵͹ ˏଷ/˔; (3.24) 
 
Ɉɩɪɟɞɟɥɹɟɦ σ=0,17. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  ɨɩɪɟɞɟɥɹɟɦ  ZʜʐሺQʜʐሻ = ͳʹͳ,ͻͻ  
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
 Hୱ = ͳͲ,͵͵ − ZʜʐሺQʜʐሻଽ଴଴ − ͳ,Ͳͷσʜ (3.25) 

 Hୱ = ͳͲ,͵͵ − ଵଶଵ,ଽଽଽ଴଴ − ͳ,Ͳͷ ∙ Ͳ,ͳ͹ ∙ ͵ͳ = −Ͳ,ͳ͸ˏ (3.26) 

 Z˖˔˕ = Zʜʐ(Q୮) + Hୱ = ͳʹͲ − Ͳ,ͳ͸ = ͳͳͻ,ͺͶ ˏ (3.27) 
 
ɂɡ ɜɫɟɯ sH  ɜɵɛɢɪɚɸɬ ɬɭ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ 

ɜɫɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. ɉɪɢɱɟɦ ɦH s 8  ɬɚɤ ɤɚɤ ɞɚɥɶɧɟɣɲɟɟ 
ɡɚɝɥɭɛɥɟɧɢɟ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɨɩɪɚɜɞɚɧɧɨ. 
 

Ɍɚɛɥɢɰɚ 3.4 – ȼɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
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Ɍɢɩ ɬɭɪɛɢɧɵ D1, 
ɦ 

ZA, 
ɲɬ 

nc, 
ɨɛ/ɦɢɧ 

NA, 
Ɇȼɬ 

HS1, 
ɦ 

ɉɅ60-ȼ-530 5,3 4 150 87 -7,82 
 

3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɢ ɚɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɢɡɦɟɧɹɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 10% ɨɬ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ. 
Ɇɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ      𝑁 = ͺ͹ͲͲͲˍʑ˕ 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-850/190-40 
 
Ɍɚɛɥɢɰɚ 3.5 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ 
Sɧɨɦ, 
ɆȼȺ 

Ɋɧɨɦ, 
Ɇȼɬ 

cos  U, 
ɤȼ 

n, 
ɨɛ/ɦɢɧ 

ɄɉȾ, % 
Ⱦɢɚɦɟɬɪ 

ɪɨɬɨɪɚ, ɦɦ 
ȼɟɫ 

ɪɨɬɨɪɚ, ɬ 
ɂɫɩɨɥɧɟɧɢɟ 

ɋȼ-
850/190-40 

100 90 0,9 16,5 150 98 7770 452 ɉɨɞɜɟɫɧɨɣ 

 
3.5 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 
 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ 

ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 
 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 D∗˅ ൒ (ହ,ଵ∙ʛˍ˓[τˇˑ˒] )଴,ଷଷ

 (3.28) 

 
ɝɞɟ [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃; 

 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ୒୬˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ଼଻଴଴଴ଵହ଴ = ͷ,͸ͷ ˍʜ ∙ ˏ (3.29) 

 D∗˅ = (ͷ,ͳ ∙ ͷ,͸ͷ͵Ͳ )଴,ଷଷ = Ͳ,ͻͺ͸ ˏ 

  
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
 D˅ = ͳ,ͲͲ ˏ. 

 

 

 



  
32 

3.6 ȼɵɛɨɪ Ɇɇɍ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, 

ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 
Ɇɇɍ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɡɚɩɚɫ ɦɚɫɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɫɚɦɵɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɫɟɪɜɨɦɨɬɨɪɨɜ (ɧɚɩɪɢɦɟɪ, ɩɨɥɧɨɟ ɡɚɤɪɵɬɢɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɬɭɪɛɢɧɵ 
ɩɨɫɥɟ ɢɡɪɚɫɯɨɞɨɜɚɧɢɹ ɦɚɫɥɚ ɧɚ ɩɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ).ɉɨ ɧɨɦɨɝɪɚɦɦɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ:Ɇɇɍ6,3/1 – 40-8-2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ɜɦɟɫɬɢɦɨɫɬɶɸ 8ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 6,3ɦ3 ɫ 2 ɧɚɫɨɫɚɦɢ. 

ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɜɵɛɢɪɚɟɬɫɹ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɟɝɭɥɹɬɨɪ ɬɢɩɚɗȽɊɄ-2ɂ-150-4. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɑɭɫɨɜɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ 

ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 
ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

 ɉɨ ɤɚɪɬɟ-ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɩɨɞɫɬɚɧɰɢɣ ɜ ɈȾɍ 
ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ  ɹɜɥɹɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ 
«ɐɟɦɟɧɬ» 220 ɤȼ. 

 ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 
ȼɫɟ ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ Ɋɍ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧёɧɧɵɟ ɛɥɨɤɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, 
ɩɪɢɫɨɟɞɢɧёɧɧɵɦɢ ɤ ɨɛɳɟɦɭ ɬɪёɯɮɚɡɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ ɝɪɭɩɩɟ ɢɡ 
ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ. 
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4.1.1 Ɋɚɫɱёɬ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 
ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɍɭɧɝɭɫɫɤɨɣ Ƚɗɋ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 

4.1.1.1 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
ȼɵɱɢɫɥɹɟɬɫɹ ɩɨɬɨɤ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɤɚɠɞɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ: 

 ܵ˒ˑ˕ = ∑ ܵˆˈː = ଵܵ + ܵଶ = ͳͲͲ + ͳͲͲ = ʹͲͲ ʛʑʏ; (4.1) 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܵ˒ˑ˕  ɩɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» 
ɜɵɛɢɪɚɟɬɫɹ ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-225000/220-ɍ1 ɫ 
ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ: 

 ܵːˑˏ = ʹʹͷ ʛʑʏ; ܷːˑˏʑʜ = ʹʹͲ ˍʑ; ܷːˑˏʜʜ = ͳͷ,͹ͷ ˍʑ;  
 
ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ܻ/∆ − ͳͳ; ௫ܲ = ͳͳͲ ˍʑ˕; ̱ܲ =ͷ͵Ͳ ˍʑ˕; ܷˍ = ͳ͵,͹ %; 
ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 

ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
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ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ ɑɭɫɨɜɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [3] ɫ 
ɞɜɭɦɹ  ɧɚɩɪɹɠɟɧɢɹɦɢ: 6 ɤȼ ɢ 0,4 ɤȼ. 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [3] ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɇɚ ɑɭɫɨɜɨɣ 
Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 

1) Ɉɛɦɨɬɤɚ ɇɇ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
2) Ɇɟɫɬɧɚɹ ɫɟɬɶ 35ɤȼ; 
3) Ⱦɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ. 
ȼɵɱɢɫɥɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ. Ɉɧɚ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 

0,01% ɞɥɹ ɦɨɳɧɵɯ ɫɬɚɧɰɢɣ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 25 ɆȼɌ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ: 

 ܵ˔.ː. = Ͳ,Ͳͳ ∙ ͵Ͷͺ ∙ Ͷ = ͵,ͷ ʛʑʏ; (4.2) 
 
ɉɨ ɜɵɱɢɫɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɋɇ ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɋɇ ɢɡ ɤɚɬɚɥɨɝɚ 

ɁȺɈ «ɊɨɫɗɧɟɪɝɨɌɪɚɧɫ – ɋɜɟɪɞɥɨɜɗɥɟɤɬɪɨ», ɜɵɛɢɪɚɟɬɫɹ  ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɌɋɁɋ-4000/15,75 ɍ3 ɫ ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ: ܵːˑˏ = Ͷ ʛʑʏ; ܷːˑˏʑʜ = ͳͷ,͹ͷ ˍʑ; ܷːˑˏʜʜ = ͸ ˍʑ;  

 
ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ∆/ܻ − ͳͳ; 
 
4.1.1.2 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ 
 
ɋɌɈ ɈȺɈ ɎɋɄ ȿɗɋ [4] ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ. Ⱦɥɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 220 ɤȼ ɢ ɲɟɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
(ɞɜɚ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɢ ɱɟɬɵɪɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ): ɫɯɟɦɚ ɫ ɨɞɧɨɣ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ. ɋɯɟɦɚ ɜɵɞɚɱɢ 
ɦɨɳɧɨɫɬɢ ɑɭɫɨɜɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2: 

 
Ɋɢɫɭɧɨɤ 4.2 – ɫɯɟɦɚ Ɋɍ c ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ  
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4.1.1.3 ȼɵɱɢɫɥɟɧɢɟ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ  
 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʖ = ʔː ∙ ʙ +  (4.3) ,ݑ
 ˆɞɟ ʔː − ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 0,15; ʙ − ɫɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; ݑ − ɢɡɞɟɪɠɤɢ; 
 
ɋɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɜɧɚ: 
 ʙ = ʙʡ + ʙʡʠʜ + ʙʟʢ, (4.4) 
 ˆɞɟ ʙʡ −ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ʙʡʠʜ −ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʟʢ − ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ; 
 
ɋɬɨɢɦɨɫɬɶ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɹɱɟɣɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɨɜɨɞɢɬɫɹ ɩɨ 

ɭɤɪɭɩɧёɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ[14]:  ʙʡ = ͷ͸ͲͲͲͲͲͲ ˓˖˄; ʙя˚ = ͳ͹ͺͲͲͲͲ ˓˖˄; 
ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ ɧɚɯɨɞɢɦ ɜ ɤɚɬɚɥɨɝɟ ɩɪɨɢɡɜɨɞɢɬɟɥɹ: ʙʡʠʜ = ͳ͵ʹ͹ʹͶͲ ˓˖˄; 
ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɩɨ (1.4): ʙ = ͷ͸ͲͲͲͲͲͲ ∙ ʹ + ͳ͵ʹ͹ʹͶͲ ∙ ͵ + ͳ͹ͺͲͲͲͲ ∙ ͺ = = ͳʹ͸͸͸ͳ͹ʹͲ ˓˖˄;  
 
ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɞɨɥɠɧɵ ɭɦɧɨɠɢɬɫɹ ɧɚ ɩɨɜɵɲɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, 

ɪɚɜɧɵɣ 4 , ɭɱɢɬɵɜɚɸɳɢɣ ɪɨɫɬ ɰɟɧ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɷɧɟɪɝɟɬɢɤɟ ɫ 2000 ɝɨɞɚ, 
ɬɚɤɠɟ ɡɚɬɪɚɬɵ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɞɥɹ ɉɟɪɦɫɤɨɝɨ 
ɤɪɚɹ ɪɚɜɧɵɣ 1,2: 

 ʙ = ͳʹ͸͸͸ͳ͹ʹͲ ∙ ͳ,ʹ ∙ Ͷ = ͸Ͳ͹ͻ͹͸ʹͷ͸ ˓˖˄;  
 
ɂɡɞɟɪɠɤɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ݑ  = ∆ʏ ∙  ଴, (4.5)ݕ
 ˆˇˈ ∆ʏ −ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; 
଴ݕ  − ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɬɚɧɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 

1ɪɭɛ/ɤȼɬ*ɱ; 
 ∆ʏ =  ∆̱ܲ ቀௌː˃ˆ˓ௌːˑˏ ቁଶ ∙ 𝜏 + ∆ ௫ܲ ∙ ͺ͹͸Ͳ = ͷ͵Ͳ ∙ ቀଶ଴଴ଶଶହቁଶ ∙ ͷͺͻͲ + (4.6) 
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+ͳͳͲ ∙ ͺ͹͸Ͳ = ͵Ͷ͵Ͳͳʹͺ ˍʑ˕ ∙ ˚ 
 ʗɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɯ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ: 
ݑ  = ′ݑ ∙ ݊˕ = ͵Ͷ͵Ͳͳʹͺ ∙ ʹ = ͸ͺ͸Ͳʹͷ͹ ˓˖˄;  
 ʒˇˈ: ′ݑ = ͸ͺ͸Ͳʹͷ͹ ∙ ͳ,ͷ = ͳͲʹͻͲ͵ͺͷ˓˖˄; 
 
ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɩɨ (1.3): 
 ʖଵ = Ͳ,ͳͷ ∙ ͸Ͳ͹ͻ͹͸ʹͷ͸ + ͳͲʹͻͲ͵ͺͷ = ͳͲͳͶͺ͸ͺʹͶ ˓˖˄;  

 
4.1.2 Ɋɚɫɱёɬ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɵɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 
4.1.2.1 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɉɨɬɨɤ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɤɚɠɞɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɪɚɜɟɧ: 
 ܵ˒ˑ˕ = ܵˆˈː = ͳͲͲ ʛʑʏ;  

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܵ˒ˑ˕  ɜɵɛɢɪɚɟɬɫɹ ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-
125000/220-ɍ1 ɫ ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ: ܵːˑˏ = ͳʹͷ ʛʑʏ; ܷːˑˏʑʜ = ʹʹͲ ˍʑ; ܷːˑˏʜʜ = ͳͷ,͹ͷ ˍʑ; ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ 
ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ܻ/∆ − ͳͳ; ௫ܲ = ͻͲ ˍʑ˕; ̱ܲ = ͵ͺͲ ˍʑ˕; ܷˍ = ͳʹ,ͺͷ %; 

 
 
 
4.1.2.2 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ 
 
ɋɯɟɦɚ Ɋɍ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɨɣ ɠɟ, ɤɚɤ ɢ ɜ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɫɪɚɜɧɟɧɢɹ. ɋɯɟɦɚ 

Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4: 
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Ɋɢɫɭɧɨɤ 4.4 – ɋɯɟɦɚ Ƚɗɋ ɫ ɨɛɴɟɞɢɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
4.1.2.3 ȼɵɱɢɫɥɟɧɢɟ ɩɪɢɜɟɞёɧɧɵɯ ɡɚɬɪɚɬ 
 
ɋɬɨɢɦɨɫɬɶ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɹɱɟɣɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɨɜɨɞɢɬɫɹ ɩɨ 

ɭɤɪɭɩɧёɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ [14]: ʙʡ = ͵ͻͷͲͲͲͲͲ ˓˖˄; ʙя˚ = ͳ͹ͺͲͲͲͲ ˓˖˄; 
 
ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ ɛɟɪɟɦ ɫ ɫɚɣɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɹ: 
 

ɌɋɇK 1327240 ɪɭɛ. 
 
ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ: 
  ʙ = ͵ͻͷͲͲͲͲͲ ∙ Ͷ + ͳ͵ʹ͹ʹͶͲ ∙ ͵ + ͳ͹ͺͲͲͲͲ ∙ ͳͲ =ͳ͹͸ʹʹͳ͹ʹͲ ˓˖˄ 
 
ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɞɨɥɠɧɵ ɭɦɧɨɠɢɬɫɹ ɧɚ ɩɨɜɵɲɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, 

ɪɚɜɧɵɣ 4 , ɭɱɢɬɵɜɚɸɳɢɣ ɪɨɫɬ ɰɟɧ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɷɧɟɪɝɟɬɢɤɟ ɫ 2000 ɝɨɞɚ, 
ɬɚɤɠɟ ɡɚɬɪɚɬɵ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ , ɞɥɹ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɪɚɜɧɵɣ 1,2: 

 ʙ = Ͷͳ͵ʹͺͳ͹ʹͲ ∙ ͳ,ʹ ∙ Ͷ = ͺͶͷͺ͸Ͷʹͷ͸ ˓˖˄; 
 
ɉɨɬɟɪɢ ɷɧɟɪɝɢɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: ∆ʏ =  ∆̱ܲ ቀௌː˃ˆ˓ௌːˑˏ ቁଶ ∙ 𝜏 + ∆ ௫ܲ ∙ ͺ͹͸Ͳ = ͵ͺͲ ∙ ቀଵ଴଴ଵଶହቁଶ ∙ ͷͺͻͲ + (4.7) +ͻͲ ∙ ͺ͹͸Ͳ = ʹʹʹͲͺͶͺ ˍʑ˕ ∙ ˚  
′ݑ  = ʹʹʹͲͺͶͺ ∙ ͳ,ͷ = ͵͵͵ͳʹ͹ʹ ˓˖˄; 
 ʗɡɞɟɪɠɢɤɢ ɧɚ ɜɫɟɯ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ: 
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ݑ  = ′ݑ ∙ ݊˕ = ͵͵͵ͳʹ͹ʹ ∙ Ͷ = ͳ͵͵ʹͷͲͺͺ ˓˖˄;  
 
ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖଶ = Ͳ,ͳͷ ∙ ͺͶͷͺ͸Ͷʹͷ͸ + ͳ͵͵ʹͷͲͺͺ = ͳͶͲʹͲͶ͹ʹ͸ ˓˖˄, 
 
ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɞɜɭɯ ɫɯɟɦɚɦ ɫɨɫɬɚɜɥɹɟɬ: 
 𝛼 = ʖమ−ʖభʖమ = ଵସ଴ଶ଴ସ଻ଶ଺−ଵ଴ଵସ଼଺଼ଶସଵସ଴ଶ଴ସ଻ଶ଺ = ʹ͹%, (4.8) 

 
Ɉɬɞɚɟɦ ɩɪɟɞɩɨɱɬɟɧɢɟ ɫɯɟɦɟ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɬɚɤ ɤɚɤ ɨɧɚ ɨɬɜɟɱɚɟɬ 

ɤɪɢɬɟɪɢɹɦ ɧɚɞёɠɧɨɫɬɢ ɜ ɨɬɥɢɱɢɢ ɨɬ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ. 
 
4.2 Ɋɚɫɱёɬ ɱɢɫɥɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɢ ɜɵɛɨɪ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
 
Ɇɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ: 
 ܵʟʢ = ݊ˆˈːܵˆˈː − ܵʠ.ʜ. = Ͷ ∙ ͳͲͲ − ͵,ͷ = ͵ͻ͸,ͷ ʛʑʏ; (4.9) 
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ = ௌʟʢ∙௖௢௦𝜑˔௉˒ ˓∙௄ + ͳ = ଷଽ଺,ହ∙଴,଼ହଵଷହ∙ଵ,ଶ + ͳ = ͵,ͳ , (4.10) 

 
ɝɞɟ ܲ˒ ˓- ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɧɢɢ; ܭ- ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1]; 
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ, 

ɬ.ɟ. n ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 4. 
ȼɵɱɢɫɥɹɟɬɫɹ ɪɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɢ: 
ܫ˓  ˃˄ = ௌʟʢ௖௢௦𝜑˔√ଷ௡ˎ௖௢௦𝜑˔௎ːˑˏ = ଷଽ଺,ହ∙଴.଼ହ√ଷ∙ସ∙ଶଶ଴∙ଵ଴−య = ʹʹͳ ʏ; (4.11) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɭɬɹɠɟɥёɧɧɨɦ ɪɟɠɢɦɟ, ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɣ ɥɢɧɢɢ: 
ܫ˓  ˃˄,˖˕ = ௌʟʢ௖௢௦𝜑˔√ଷሺ௡ˎ−ଵሻ௎ːˑˏ = ଷ଺ହ,ହ∙଴,଼ହ√ଷ∙ሺସ−ଵሻ∙଴,଼ହ∙ଶଶ଴∙ଵ଴−య = ʹͻͷ ʏ (4.12) 

 
ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɨɜ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɬɨɤɨɜɨɣ ɧɚɝɪɭɡɤɟ: 
ܫ˓  ˃˔˚ = ܫ˓ ˃˄,˖˕ ∙ 𝛼𝑖 ∙ 𝛼௧ = ʹͻͷ ∙ ͳ,Ͳͷ ∙ ͳ,ʹ = ͵͹ͳ,͵ ʏ; (4.13) 
 
ȼɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ 240/32 ɫ ɞɨɩɭɫɬɢɦɵɦ ɬɨɤɨɦ ̌ܫ ˑ˒ = ͸ͳͲ ʏ; 
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4.3 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

«RastrWin3» ɞɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
Ⱦɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɢ ɝɟɧɟɪɚɬɨɪɨɜ. ȼɵɱɢɫɥɹɬɶ ɛɭɞɟɦ ɬɨɥɶɤɨ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˕ݔ  = ௎ˍ%௎ːˑˏమଵ଴଴ௌːˑˏ = ଵଶ,଼ହ∙ଶଶ଴మଵ଴଴∙ଵଶହ = ͳʹ,Ͷ ʝˏ; (4.14) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
ˆݔ  = ′′ௗݔ ௎ʐమௌːˑˏ = Ͳ,ͳͻ ∙ ଵ଺,ହమଵ଴଴ = Ͳ,ͷͳ; (4.15) 

 
ɝɞɟ ݔௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ 0,19; 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
Ⱦɥɹ ɩɪɨɜɨɞɚ Ⱥɋ 240/32: ݔ଴˖ˇ = Ͳ,Ͷ͵ͷ ʝˏˍˏ: 
ˎݔ  = ˇ˖଴ݔ ∙ ݈ = Ͳ,Ͷ͵ͷ ∙ ͳ͸ = ͸,ͻ͸ ʝˏ; (4.16) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇˕ = ௎ːː௎˅ː = ଵ଺,ହଶଶ଴ = Ͳ,Ͳ͹ͷ; (4.17) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
௖ݔ  = ௎మ˄ௌˍˊ = ଶଶ଴మଵହ଴ = ͵ʹ͵ ʝˏ; (4.18) 

ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
э,ˎݔ  = ௫ˎ௡ˎ = ଺,ଽ଺ସ = ͳ,͹Ͷ ʝˏ;  (4.19) 

 
ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɩɪɢɦɟɬ ɜɢɞ: 
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К

К, К(3) (1)

(3)

ʫ̐ ʫ̐ ʫ̐ ʫ̐
1 2 3 4

ʫ̭

X̐1 X̐2 X̐3 X̐4

X̭

Xт Xт Xт Xт

Xл

 

Ɋɢɫɭɧɨɤ 4.5 – ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɫɯɟɦɚ ɩɪɢ ɪɚɫɱёɬɟ ɬɨɤɚ ɄɁ 
 

ɇɚ ɪɢɫɭɧɤɚɯ 4.6 - 4.11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ «RastrWin3», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɍɡɥɵ. ɂɧɬɟɪɮɟɣɫ RastrWin 

 
 

 
Ɋɢɫɭɧɨɤ 4.7 – ȼɟɬɜɢ. ɂɧɬɟɪɮɟɣɫ RastrWin 
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Ɋɢɫɭɧɨɤ 4.8 – Ƚɟɧɟɪɚɬɨɪɵ. ɂɧɬɟɪɮɟɣɫ RastrWin 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɄɁ : 
 
Ɍɪɟɯɮɚɡɧɨɟ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɂɧɚɱɟɧɢɟ ɬɪёɯɮɚɡɧɨɝɨ ɬɨɤɚ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

 
Ɍɪɟɯɮɚɡɧɨɟ ɄɁ ɧɚ ɋɒ: 

 
Ɋɢɫɭɧɨɤ 4.10 – Ɂɧɚɱɟɧɢɟ ɬɪёɯɮɚɡɧɨɝɨ ɬɨɤɚ ɄɁ ɧɚ ɋɒ ɉɋ 

 
Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɧɚ ɋɒ: 

 
Ɋɢɫɭɧɨɤ 4.11 – Ɂɧɚɱɟɧɢɟ ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
 

ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 4.1: 
Ɍɚɛɥɢɰɚ 4.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɄɁ 

№ Ɍɢɩ ˒ܫ .଴, ɤȺ 

Ʉ1 3ɮ 57,6 

Ʉ2 3ɮ 5,3 

Ʉ3 1ɮ 5,2 
 
4.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 

ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥёɧɧɵɣ. 



  
43 

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

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ4: 
 
˘˃ˏ.˄˃˓ ʒܫ  = ͳ,Ͳͷ ∙ ܵːˑˏ√͵ ∙ ܷʒ ːˑˏ = ͳ,Ͳͷ ∙ ͳͲͲ√͵ ∙ ͳ͸,ͷ = ͵,͸͹ˍʏ, (4.20) 

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

Ɍɨɤ ɭɞɚɪɧɵɣ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ: 
 𝑖˖ˇ = ܫ˒ʹ√ ˑ (ͳ + ݁−బ,బభ𝜏ˆ ) = √ʹ ∙ ͷ͹,͸ ∙ ቀͳ + ݁−బ,బభబ.బళ ቁ = ͳͷʹ,͵ ˍʏ (4.21) 

 
ɝɞɟ ˒ܫ ˑ − ɬɨɤ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; 
 𝜏ˆ − ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ; 
ˉ˕˖.˄˃˓ ʑʚܫ  = ˉʑʚଶଶ଴ ˖˕яܫ = Ͳ,ͷͷ͹ ˍʏ, 

 
4.5 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 220 ɤȼ 
 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ɋɍ ɭɫɬɪɨɣɫɬɜɨ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɬɢɩɭ ɈɊɍ. 
 
Ɍɚɛɥɢɰɚ 4.2–ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220 

ɗɧɟɪɝɨɦɚɲȼɗ
Ȼ-220 ܷ˓˃˄.ˏ˃˘ = ʹͷʹ ˍʑ ːܫ ˑˏ.ˑ˕ˍˎ = ͷͲ ˍʏ ܫэˎ.ˇˋː = ͳʹͷ ˍʏ 

 
ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɛɵɥ ɜɵɛɪɚɧ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ – 220 ɛɚɤɨɜɵɣ, ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɧɟɪɝɨɦɚɲ 
(ȿɤɚɬɟɪɟɧɛɭɪɝ) – ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ».   

ɗɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɛɚɤɨɜɵɣ. ɋɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɩɨɥɸɫɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɛɳɟɣ ɪɚɦɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. 

ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɫ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɩɪɢ ɜɵɫɨɬɟ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɞɨ 1000 ɦ. 
ȼɫɬɪɨɟɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ, 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ ɬɨɤɭ ɜ ɫɟɬɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɢ ɭɫɬɪɨɣɫɬɜɚɦ 
ɡɚɳɢɬɵ. 

Ɍɚɤ ɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɣ ɡɚɡɟɦɥɢɬɟɥɹɦɢ Ɋɇ-
ɋɗɓ 220/1250 ɮɢɪɦɵ «ɗɥɟɤɬɪɨɳɢɬ». 
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ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ –ɌɌɗɈ-Ƚ-220(ɝɢɛɤɢɣ) ɧɚ ɫɬɨɪɨɧɟ 
ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɮɢɪɦɵ ȺɈ «ɉɪɨɮɨɬɟɤ».Ɍɚɤ ɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ELK-CP3 ɮɢɪɦɵ «ABB». 

ɂɫɯɨɞɹ ɢɡ ɉɍɗ [1], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 220 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɲɢɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇ-220 
ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 

ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ ɢɫɯɨɞɹ ɢɡ ɬɨɤɚ ɪɚɛɨɱɟɝɨ ɭɬɹɠɟɥёɧɧɨɝɨ 
ɪɟɠɢɦɚ – ȼɁ-600-0,25 (ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ, ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, 
ɧɨɦɢɧɚɥɶɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ). Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ – ɎɉɆ-Ɋɫ 4400 
ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ [11] ɈɈɈ «Ʉɨɧɞɟɧɫɚɬɨɪ». 

 
4.6 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 
 
ȼɵɤɥɸɱɚɬɟɥɢ ɝɟɧɟɪɚɬɨɪɧɵɟ ɷɥɟɝɚɡɨɜɵɟ ɬɢɩɚ ȼȽȽ ɪɚɡɪɚɛɨɬɚɧɵ ɈȺɈ 

«ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɚɩɩɚɪɚɬɨɫɬɪɨɟɧɢɹ» ɢ 
ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ»». ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ – 
20 – 63/8000 – ɍ3: 

 
Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ – 20 – 63/8000 – ɍ3: 

ɉɚɪɚɦɟɬɪɵ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɛɨɱɢɣ, ɤȺ 

Ɍɨɤ ɄɁ, 
ɤȺ 

Ɍɨɤ 
ɭɞɚɪɧɵɣ ʓˑ ʹͲ ͺ ͸͵ ʹ͵Ͳ 

 
ɉɪɨɜɟɪɤɚ ɩɨ ɭɫɥɨɜɢɸ ɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ: 
 𝑖˖ < ܫ̌ ˋː.˖˔˕. (4.22) 
 ͳͷʹ,͵ ˍʏ < ʹ͵Ͳ ˍʏ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
ɉɪɨɜɟɪɤɚ ɩɨ ɭɫɥɨɜɢɸ ɬɟɪɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ: 
˚˔˃˓𝑘ܤ  <  𝑘ːˑˏ (4.23)ܤ
ˏ𝑘ːˑܤ  = ܫ̞ ˈ˓ˏଶ ்ݐ = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔; (4.24) 
 
ɝɞɟ ̞ܫ ˈ˓ˏ − ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɹ; ்ݐ − ɜɪɟɦɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3ɫ. 

˚˔˃˓ܤ  = ଶˑܫ˒ ሺݐʑ + ሻˊ˓ݐ = ͷ͹,͸ଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = ʹ͸ͷ ˍʏଶ ∙ ˔; (4.25) 
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ɝɞɟ ݐʑ − ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ; ݐ˓ˊ − ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɪɚɜɧɨɟ 0,01ɫ. ʹ͸ͷˍʏଶ ∙ ˔ < ͳͳͻͲ͹ˍʏଶ ∙ ˔, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

1) Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ (3)-20/8000 ɍ3. 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɊȼɊ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 20 ɤȼ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɢ 

ɜɤɥɸɱɟɧɢɹ ɭɱɚɫɬɤɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɫ ɦɚɥɵɦɢ ɬɨɤɚɦɢ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 
ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧaɝɪɭɡɨɱɧɨɝɨ ɬɨɤɚ. ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ 
ɜɟɪɬɢɤɚɥɶɧɨ-ɪɭɛɹɳɟɝɨ ɬɢɩɚ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɩɨɥɸɫɨɜ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4: 
 

Ɍɚɛɥɢɰɚ 4.4– ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȼɊ (3)-20/8000 ɍ3 
Uɧɨɦ, ɤȼ Iɧɨɦ, Ⱥ Iɬɟɪɦ, ɤȺ Iɞɢɧ, ɤȺ 

20 8000 125 320 
 

ɉɪɨɜɟɪɤɚ ɩɨ ɭɫɥɨɜɢɸ ɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ: 
 𝑖˖ < ܫ̌ ˋː.˖˔˕., (4.26) 
 ͳͷʹ,͵ˍʏ < ͵ʹͲ ˍʏ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
ɉɪɨɜɟɪɤɚ ɩɨ ɭɫɥɨɜɢɸ ɬɟɪɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ: 
˚˔˃˓𝑘ܤ  <  𝑘ːˑˏ, (4.27)ܤ
ˏ𝑘ːˑܤ  = ܫ̞ ˈ˓ˏଶ ்ݐ = ͳʹͷଶ ∙ ͵ = Ͷ͸ͺ͹ͷ ˍʏଶ ∙ ˔; (4.28) 
 
ɝɞɟ ̞ܫ ˈ˓ˏ − ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɹ; ்ݐ − ɜɪɟɦɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3ɫ. 
˚˔˃˓ܤ  = ଶˑܫ˒ ሺݐʟ + ሻˊ˓ݐ = ͷ͹,͸ଶ ∙ ሺͲ,ͳ + Ͳ,Ͳͳሻ = ͵͸ͷ ˍʏଶ ∙ ˔; (4.29) 
 
ɝɞɟ ݐʟ − ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɹ; ݐ˓ˊ − ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɪɚɜɧɨɟ 0,01ɫ. 
  ͵͸ͷˍʏଶ ∙ ˔ < Ͷ͸ͺ͹ͷˍʏଶ ∙ ˔, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ,ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 15,75ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇɩ-20/680/17,5  (ɩ – ɩɨɥɢɦɟɪ, ɦɚɬɟɪɢɚɥ ɩɨɤɪɵɲɤɢ; 680 – 
ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, Ⱥ; 17,5 – ɧɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ) ɮɢɪɦɵ ɁȺɈ 
«ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 
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ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ – ɌɌɗɈ-Ƚ-20(ɝɢɛɤɢɣ)ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢɮɢɪɦɵ ȺɈ «ɉɪɨɮɨɬɟɤ». 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ – 3ɯɁɇɈɅ-ɋɗɓ 15 
(ɬɪёɯɮɚɡɧɚɹ ɝɪɭɩɩɚ, ɫ ɥɢɬɨɣ ɢɡɨɥɹɰɢɟɣ, ɡɚɡɟɦɥɹɟɦɵɣ) ɮɢɪɦɵ «ɗɥɟɤɬɪɨɳɢɬ». 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɧɢɠɟ 
0,5 (ɞɥɹ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɷɧɟɪɝɢɢ). 
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5. ɍɫɬɪɨɣɫɬɜɨ ɊɁɢȺ 
 

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

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

 
5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, ɚ ɩɚɪɚɦɟɬɪɵ 

ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.2. 

Ɍɚɛɥɢɰɚ 5.1- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-850/190-40 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ 100000 

ɚɤɬɢɜɧɚɹ 90000 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,9 

ɑɚɫɬɨɬɚ, Ƚɰ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 150 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɜɟɬɜɟɣ) 1 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 3666 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1185 

ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 0,75 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,27 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,19 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 0,19 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 1,1 

 

Ɍɚɛɥɢɰɚ 5.2- ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɐ-125000/220-ɍ1 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 125000 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 242 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 11 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 
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5.2Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  ːܫ ˆሺଵሻ = ௌːˑˏ√ଷ∙௎ːˑˏ = ଵ଴଴√ଷ∙ଵହ,଻ହ = ͵͸͸͸ ʏ; (5.1) 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  ːܫ ˆሺଶሻ = ூː ˆሺభሻ∙௄˔˘௄˕˕ = ଷ଺଺଺∙ଵସ଴଴଴/ହ = Ͷ,͸ ʏ; (5.2) 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɨɛɦɨɬɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ. Ɇɨɳɧɨɫɬɶ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɪɚɜɧɚ: ܵ˅ˑˊ˄ = √͵ܷːːːܫ ˑˏ ˓ˑ˕ = √͵ ∙ Ͳ,͵ʹͲ ∙ ͳͳͺͷ = ͸Ͷ͸ ˍʑʏ; (5.3) 

Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɲɟ ɦɨɳɧɨɫɬɢ 
ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ, ɢɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɭɫɥɨɜɢɹ, ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɜɨɡɛɭɠɞɟɧɢɹ ɌɋɁ 1000-15,75/0,4-ɍ3. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ɧɚ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɌɌ: 
ܫ˓  ˑ˕ሺଶሻ = ூː ˑˏ ˓ˑ˕௎ːː௄˔˘ଵ,ଶଶହହ௎˅ː௄˕˕ ˅ː = ଵଵ଼ହ⋅ଷଶ଴⋅ଵଵ,ଶଶହହ⋅ଵହ,଻ହ⋅మబఱ = Ͷ,ͺ ʏ (5.4) 

 
5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ [1, ɝɥɚɜɚ 3] ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-850/190-40 – 100ɆȼȺ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ 

ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ 
 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
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Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 

ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ ɦɚɫɥɨɧɚɫɨɫɚ 

ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 15,75 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ(ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

(ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɍɊɈȼ 220ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

220ɤȼ). 
 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 0,4 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 

5.4 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 

Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 
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Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ 
ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɡɚɳɢɬɵ. 

 
5.5 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠ.ʖ.<Ͳ,ʹ ∙ ːܫ ˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜ = ͵ͺͶͲ ʏ. 
ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

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

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵͸͸͸ = ͳͺ͵ ʏ,  (5.5) 

ɝɞɟ ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ͳͺ͵ = ͵͸͸ ʏ,                                           (5.6) 
ɝɞɟ ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ̝ܫ ˓଴ = Ͳ,ʹ ∙ ʜܫ = Ͳ,ʹ ∙ ͵͸͸͸ = ͹͵͵ ʏ; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ்ܭ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: ܫʜʐሺʙʖሻ = ʏʞܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙  ʛʏʙʠ, (5.7)ܫ

ɝɞɟ ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
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ʛʏʙʠܫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: ܫʛʏʙʠ = ாʒ′′𝑋೏′′ ∙ ʜܫ = ଵ,ଵ଴,ଵଽ ∙ ͵͸͸͸ = ʹͳʹʹʹ ʏ (5.8) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: ܫʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͳʹʹʹ = ʹͳʹʹ ʏ . (5.9) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூʡ , (5.10) 

ɝɞɟ ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ − ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. ʙʡ > ଶଵଶଶ∙ଶଶଵଶଶଶ = Ͳ,ʹ. (5.11) 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭʙʡ = Ͳ,ʹ. 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 

ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଶ଴,ଶ=1 (5.12) 

 
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଶ଴,ଶ = ͳ (5.13) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ˑܫ ˕˔ = ʹ … ͳʹܫʜ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ˑܫ ˕˔ = ͸ܫʜ. 
ɇɚ ɪɢɫɭɧɤɟ 1.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ: 
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Ɋɢɫɭɧɨɤ 5.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 

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

 

5.6 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ 

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

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

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

ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ ɝɚɪɦɨɧɢɤɢ ɜ 
ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ.ܷ଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ 
ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ 
ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
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ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴эˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2: 

 

 

 

Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴эˎ.˔˕. 
 ܷ଴эˎ.˔˕. = ܭ ∙ ܷ଴ ஼𝑇∙ሺ𝜇బሻ஼𝑇∙ሺ𝜇బሻ+஼∑  (5.14) 

ɝɞɟ ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ 
ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ0,5; ்ܥ ∙ ሺ𝜇଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ0,009 ɦɤɎ/ɮɚɡɭ; ܥʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ1,1ɦɤɎ/ɮɚɡɭ  ܥʡ- ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733ɦɤɎ/ɮɚɡɭ; ܥ˛ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
0,008ɦɤɎ/ɮɚɡɭ; ܥ˅ˆ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75ɤȼ ɫɨ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ0,45ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 
 ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,͸ ˍʑ (5.15) 

ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: ܥ∑ = ்ܥ + ʒܥ + ʠ˛ +  =ˆ˅ܥ
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=0,0073+1,1+0,008+0,45=1,565ɦɤɎ/ɮɚɡɭ (5.16) 

ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75ɤȼ: ܫ௖ = ܷˎ ∙ 𝜔 ∙ ʠ∑ = ͳͷ,͹ͷ ∙ ͵ͳͶ ∙ ͳ,ͷ͸ͷ = ͹,͹Ͷ ʏ  (5.17) 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɨ (5.12):  

 ܷ଴эˎ.˔˕. = Ͳ,ͷ ∙46600∙ ଴,଴ଵଶ଴,଴ଵଶ+ଵ,ହ଺ହ = ͳ͹͹ ʑ (5.18) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଵ௡ʡʜ ∙ ܷ଴эˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଵ∙ଵ଻଻భఱ,ళఱబ,భ√య = ͳ,Ͳȼ,  (5.19) 

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

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɨɦ 
ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ 
ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 3. 
ɉɪɢܭʡ = ͳ,͵ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30% ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ: ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଷ+ଶ = Ͳ,͵ ɨ.ɟ. (5.20) 

ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

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

 
5.7 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

 
ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
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ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳͶͲ ȼ (5.21) 

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

 ܷʠʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳʹͲ ȼ (5.22) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 

ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻܫʜ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.8 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ, (5.23)ܫ/ଶܫ
 
ɝɞɟ ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫ/ܣ , (5.24) 
 
ɝɞɟ ܣ = ͳ͸ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹ܫʜ. 



  
56 

ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɡɧɚɱɟɧɢɹ ܫ∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢݐˏ˃ˍ˔ = ͷͲͲ ɫ. 

ˍ˔˖˒ଶ∗ܫ  = √஺௧ = √ ଵ଺ହ଴଴ = Ͳ,ͳͺ (5.25) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మ௄ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ (5.26) 

ଶʞʢʠʙ∗ܫ  = Ͳ,ͳͷܫʜ (5.27) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ. ݐʓʝʞ = ͳ͸/Ͳ,ͳͷଶ ≈ ͹ʹͲ ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ, 

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

ʠʟݐ  = ଵ଺ሺூ∗మሻమ. (5.28) 

 ʏʗʝ = ͳ͸ = ሺܫ∗ଶሻଶ ∙  ʠʟ (5.29)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ 

ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.3 .ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 
Ɍɚɛɥɢɰɚ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 55 80 125 220 220 
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Ɋɢɫɭɧɨɤ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ͳ͸ ɫ, ݐʛʏʙʠ = ͷͲͲ ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ܫଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫ∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɨɣ 
ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɧɚ ɲɢɧɚɯ 

ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
Ⱥ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: ܫଶʠ.ʖ. ൑ ூమሺమሻʙЧ ଶሺʑʜሻሺଶሻܫ (5.30)  = ଵ𝑋మ +𝑋೏′′+ଶ𝑋ʡ = ଵሺ଴,ଵଽ+଴,ଵଽሻ⋅ቀ మమబభఱ,ళఱቁమ+ଶ⋅଴,ଵଵ = Ͳ,Ͳͳ͵Ͷɨ.ɟ.  (5.31) 

ɝɞɟ ܺௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ; ܫଶሺଶሻ = ଶሺʑʜሻሺଶሻܫʹ ⋅ ݇˕ = ʹ ⋅ Ͳ,Ͳͳ͵Ͷ ⋅ ଶଶ଴ଵହ,଻ହ = Ͳ,͵͹͸ ˑ. ˈ. (5.32) 
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.ଶʠ.ʖܫ  ൑ ଴,ଷ଻଺ଵ,ଷ ; .ଶʠ.ʖܫ  ൑ Ͳ,ʹͻːܫ ˑˏ (5.33) 

 
Ȼ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 220ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. ܫଶʠ.ʖ. ൑ ூమʛʗʜሺమሻʙЧ  (5.34) 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: ܫଶʛʗʜሺʑʜሻሺଶሻ = ଵ𝑋మ +𝑋೏′′+ଶ𝑋ʡ+ଶ𝑋ʚ = ଵሺ଴,ଵଽ+଴,ଵଽሻ⋅ቀ మమబభఱ,ళఱቁమ+ଶ⋅଴,ଵଵ+଺,ଽ଺⋅ భమఱమమబమ=  

= Ͳ,Ͳͳ͵Ͷɨ.ɟ.  (5.35) ܫଶʛʗʜሺଶሻ = ଶሺʑʜሻሺଶሻܫʹ ⋅ ݇˕ = ʹ ⋅ Ͳ,Ͳͳ͵Ͷ ⋅ ଶଶ଴ଵହ,଻ହ = Ͳ,͵͹ͷ ˑ. .ଶʠ.ʖܫ (5.36) .ˈ ൑ ଴,ଷ଻ହଵ,ଷ ; .ଶʠ.ʖܫ  ൑ Ͳ,ʹͻːܫ ˑˏ (5.37) 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.9 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ଵʠʗʒʜܫ  = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ܫʜ (5.38) 

ɝɞɟ ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
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ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳܫʜ (5.39) 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɨɱɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4.ɋɚɦɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

Ɍɚɛɥɢɰɚ 5.4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 
 

1,1 
 

1,15 
 

1,2 
 

1,25 
 

1,3 
 

1,4 
 

 
1,5 

 
2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ 3600 900 360 300 240 120 60 1 
 

 

Ɋɢɫɭɧɨɤ 5.4 - ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

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

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ܫʜʝʛ.                                                              (5.40) 
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Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 

 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡʜ = ଴,଺଼∙ଵହ଻ହ଴ଵ,଴ଷ∙ଵହ଻ହ = ͸͸ ȼ (5.41) 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.10 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ܼଵ,ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺ ⋅ ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͷͳ,ͷ + ଴,ସ଼ ∙ ͸,ͻ͸ = Ͷʹ,͸ Ɉɦ (5.42) 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଵ଴଴ଵଶହ + ଴,ସ଼ ∙ ଵ଴଴ଶସଶమ ∙ ͸,ͻ͸ = Ͳ,Ͳ͹͵ (5.43) 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͸͸ ∙ ʹ,ͷ = Ͳ,ͲͻɈɦ (5.44) 

ɝɞɟ ܼ˄ = ௎మ˄ௌʒ = ଵହ,଻ହమଵ଴଴ = ʹ,ͷ. 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: ܼଵʠ.ʖ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,Ͳͻ ∙ రబబబఱభఱ,ళఱబ,భ = Ͳ,ͻʹɈɦ (5.45) 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭܼଵ = Ͳ,ͻʹ Ɉɦ. 
Ɏɭɧɤɰɢɹ ∆ܼɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ ɫɤɨɪɨɫɬɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ50 Ɉɦ/ɫɟɤ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵହ଻ହ଴√ଷ∙ଷ଺଺଺ = ʹ,ͶͺɈɦ (5.46) 

 
ɝɞɟ ܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 

ܫ̠  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤʤ −଴,ଽହ𝑋೏ = మ∙భభఴఱఱవమ −଴.ଽହ଴,଻ହ = ͵,ͷ͵ (5.47) 

 
ɝɞɟ ܫʑ.ʤʤ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 

ɨɫɢ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ ⋅ ܼ˄ = ଴,ଽହ∙ଵଶ,ହ ⋅ ʹ,Ͷͺ = Ͳ,ͻͶɈɦ  (5.48) ܿݏ݋𝜑ː˃ˆ˓.˗ = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,ଽ଴,ଽହ∙ଶ.ହ = Ͳ,͵ͺ.  (5.49) 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 𝜑ː˃ˆ˓.˗ ≈ ͸ͺ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଴,ଽସଵ,଴ହ = Ͳ,ͻ ʝˏ (5.50) 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: ܼʠʟ ூூ = ௓ʠ.ʖ𝐼𝐼∙௡ʡ௡ʜ = ଴,଻ହ∙ସ଴଴଴/ହଵହ଻ହ଴/ଵ଴଴ = Ͷ,ͷ͸ Ɉɦ.  (5.51) 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭܼூூ = Ͷ,ͷ͸ Ɉɦ. 
Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɟ ܼːˑˏ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ: ܼːˑˏ = ܼʜʏʒʟ ∙ ௡ʡ௡ʜ = ʹ,Ͷͺ ∙ రబబబఱభఱళఱబభబబ = ͳʹ,͸ ʝˏ; (5.52) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
5.5. 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 

ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,ͳͳ ʝˏ, ܼ ʠʛூூ = Ͳ,ͷͷɈɦ 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 0,4 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 1 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣɢ ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ. 

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 0,4 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.11 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
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ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
.ʟ.ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙ଵଵ଼ହ଴,ଽ଼ = ͳʹ͹Ͳ ʏ (5.53) 

 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.ʟ.ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ.଴,ଽ଼ = ଵ,଴଼∙ଵଵ଼ହ଴,ଽ଼ = ͳ͵Ͳ͸ ʏ (5.54) 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.3), ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, I/Iɧ  
1,1 

 
1,15 

 
1,2 

 
1,25 

 
1,3 

 
1,4 

 
1,5 

 
2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 

 
Ɋɢɫɭɧɨɤ 1.5 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
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.ʟ.ʝʡʠܫ = ଶ,ଶ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ଶ,ଶ∙ଵଵ଼ହ଴,ଽ଼ = ʹ͸͸Ͳ ʏ (5.55) 

Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɜɵɩɨɥɧɟɧ ɛɟɡ ɭɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɩɪɹɦɥɟɧɢɹ, 
ɪɚɜɧɨɝɨʙ˔˘ = Ͳ,ͺͳ͸ (ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ). 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.12Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6 
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Ɍɚɛɥɢɰɚ 5.6 – ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
Ⱦɟɣɫɬɜɢɟ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. ɡɚɳɢɬɚ, ɩɪɨɞɨɥɶɧ. I∆G + + + +    

ɁɁȽ 
U0G 

t1       + 

t2      +  

t3 + + +     

U03 t + + +     

Ɂɉɇ U> 
1 ɫɬɭɩɟɧɶt1 + +      

2 ɫɬɭɩɟɧɶt2 + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

I2 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
t1     +   

t2 + +      

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦ. ɤ.ɡ.  
ɢ ɩɟɪɟɝɪɭɡɨɤ 

I1 

ɋɈ       + 

ɂɈ + +      

Ɉ Ɍ ɋ 
t1     +   

t2 + +      

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ Z< 

1  ɫ ɬ ɭ ɩ . 
t1     +   

t2 + + +     

2 ɫɬɭɩ. 
t1     +   

t2 + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ Iɪ 

ɋɈ       + 

ɂO + +      

ɨɬɫɟɱɤɚ + +      
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5.13 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ 
 
ɍɫɬɚɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.7. 
 
Ɍɚɛɥɢɰɚ 5.7 – ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶ

ɧɵɟ 
ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧ
ɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ʹ ∙  ʜ. 0,92 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,ʹ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
ͳ ∙  ʜ 4,58 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,87 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ 

ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ

ܷ଴ଷ ݐ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

1,3 - 

ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 

- 0,2 ȼ 

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ >ܷ 

1 
ɫɬɭɩɟɧɶ ܷ஼ʟଵ 1,2Uɧ 120 ȼ 

2 
ɫɬɭɩɟɧɶ ܷ஼ʟଶ 1,4Uɧ 140 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,32 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,68 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹͻ ∙  ʜ 1,32 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ ܫଵ 

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,91 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,05 Ⱥܫ

ɈɌɋ 
͵ଵʝʡʠ ͳ,ͷܫ ∙  ʜʝʛ 7,01 Ⱥܫ
Uɫɪ - 66 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ <ܼ 

1 
ɫɬɭɩɟɧɶ ܼூ 0,07 Ͳ,ͻʹ ʝˏ 

2 
ɫɬɭɩɟɧɶ ܼூூ 0,36 4,56 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 5,18 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳͲ ∙  ʜʝʛ.ʟ 5,43 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶ ∙  ʜʝʛ.ʟ 10,61Ⱥܫ
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɩɥɨɬɢɧɵ 
 
ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɤɚɧɶɨɧɨɨɛɪɚɡɧɵɦ, ɤɪɟɩɤɢɣ ɞɨɥɟɪɢɬ 

ɩɨɫɥɭɠɢɬ ɨɬɥɢɱɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɞɥɢɧɚ ɫɬɜɨɪɚ ɧɟɜɟɥɢɤɚ, 
ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɩɨ ɝɪɟɛɧɸ ɩɥɨɬɢɧɵ ɤ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɪɚɜɧɨ: 

 

3,7
8,123180

5,409








ɞɧɚɇɉɍ
L

h

L  (6.1) 

 

6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ȽɌɋ 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɪɚɜɧɚ: 
˅݌  = ∇ʜʞʢ − ∇ˇː˃ = ͳͺͲ − ͳʹ͵,ͺ = ͷ͸,ʹ ˏ; (6.2) 
 
ɉɥɨɬɢɧɵ ɜɵɫɨɬɨɣ ɦɟɧɟɟ 60 ɦ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɨɬɧɨɫɹɬɫɹ ɤɨ IIɤɥɚɫɫɭ. 

ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ  ɩɪɨɠɢɜɚɸɳɢɯ ɠɢɬɟɥɟɣ ɧɢɠɟ ɫɬɜɨɪɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɧɚ ȽɌɋ, ɛɨɥɟɟ 3000 ɱɟɥɨɜɟɤ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ Iɤɥɚɫɫɭ. ȼ 
ɢɬɨɝɟ ȽɌɋ ɧɚɡɧɚɱɚɟɬɫɹ Iɤɥɚɫɫ. 

 
6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ℎ௦௘௧ + ܽ (6.3) 

 
ɝɞɟ a − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɜɧɚɹ 0,8 ɦ ɞɥɹ 

Iɤɥɚɫɫɚ. 
 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɛɵɤɚ ∇ȽȻ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, ɤɚɤ 

ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ ɨɬɦɟɬɨɤ – ȽȻɉ  ɢ ȽȻ . 

1.ɇɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 𝑔௅௏ೢమ ɢ 𝑔௧௏ೢ ,ɝɞɟ ݐ − ɩɟɪɢɨɞ 
ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ݐ = ͸˚ = ʹͳ͸ͲͲ ˔). 

 𝑔௅௏ೢమ = ଽ,଼ଵ⋅ସ଴ଶ଼ଶ଼మ = ͷͲ,ͶͲ; 𝑔௧௏ೢ = ଽ,଼ଵ⋅ଶଵ଺଴଴ଶ଼ = ͹ͷ͸͹,͹ (6.4) 

 
2. ɂɡ ɝɪɚɮɢɤɚ [23, ɉɪɢɥɨɠɟɧɢɟ Ⱥ1, ɪɢɫ. Ⱥ.1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ 

(ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ ݀ > Ͳ,ͷλ̅ௗ, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ 𝑔௅௏ೢమ  ɢ 𝑔௧௏ೢ ɧɭɠɧɨɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ 𝑔ℎ̅௏ೢమ  ɢ 𝑔்̅௏ೢ . 

 

Ⱦɥɹ 𝑔௅௏ೢమ = ͷͲ,ͶͲ: 
𝑔்̅௏ೢ = ͳ,͵ʹ; 𝑔ℎ̅௏ೢమ = Ͳ,Ͳͳ͵ͷ; 

Ⱦɥɹ 𝑔௧௏ೢ = ͹ͷ͸͹,͹: 
𝑔்̅௏ೢ = ͵,ͺ; 𝑔ℎ̅௏ೢమ = Ͳ,Ͳ͹ͷ; 

 
Ɂɚɬɟɦ ɩɨ ɦɟɧɶɲɢɦ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɜɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 

ɜɨɥɧɵ ܶ̅(ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ̅(ɦ): 
 ܶ̅ = ଵ,ଷଶ∙௏ೢ𝑔 = ଵ,ଷଶ∙ଶ଼ଽ,଼ଵ = ͵,͹͹ ܿ, (6.5) ℎ̅ = ଴,଴ଵଷହ∙௏ೢ మ𝑔 = ଴,଴ଵଷହ∙ଶ଼మଽ,଼ଵ = ͳ,Ͳͺ ˏ. (6.6) 

 
4. ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 λ̅ௗ = 𝑔்̅మଶగ = ଽ,଼ଵ∙ଷ,଻଻మଶ∙ଷ,ଵସ = ʹʹ,ͳͻ ˏ; (6.7) 

  
4. ɉɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ ݀ > Ͳ,ͷλ̅ௗ, ɟɫɥɢ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɬ.ɟ. ɡɨɧɚ 

ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
ɝɞɟ: ݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ = ଵ଼଴−ଵଶଷ,଼ଶ = ʹͺ,ͳ ˏ; (6.8)

 
 ʹͺ,ͳ > ଶଶ,ଵଽଶ ,  ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 

 
5. Ɉɩɪɟɞɟɥɹɟɬɫɹɜɵɫɨɬɚ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 
 ℎଵ% = ℎ̅ ∙ 𝑖 (6.9)ܭ

  
ɝɞɟ iK − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [23, ɉɪɢɥɨɠɟɧɢɟ Ⱥ1, ɪɢɫ. 

Ⱥ.2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ𝑔௅௏ೢమ(ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  
 
𝑖ܭ  = ʹ,ͳ, ℎଵ% = ͳ,Ͳͺ ∙ ʹ,ͳ = ʹ,ʹ͹ ˏ; 
 
6. ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ௅𝑔ௗ 𝛼ݏ݋ܿ = ʹ,ͺ ∙ ͳͲ−଺ ∙ ଶ଼మ∙ସ଴ଶ଼ଽ,଼ଵ∙ଶ଼,ଵ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳ͵ ˏ; (6.10) 

ɝɞɟ ݇௪: 
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 ݇௪ = ͵ ⋅ ሺͳ + Ͳ,͵ܸ௪ሻ ∙ ͳͲ−଻ = ͵ ⋅ ሺͳ + Ͳ,͵ ∙ ʹͺሻ ∙ ͳͲ−଻ = ʹ,ͺ ∙ ͳͲ−଺; (6.11) 
 
ɝɞɟ ܸ௪ −ɪɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; 
L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; 𝛼 −ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0; 
d – ɭɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɜ ɭɫɥɨɜɢɹɯ 

ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ. 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ℎ௦௘௧ + ܽ = ͳͺͲ + ʹ,ʹ͹ + Ͳ,Ͳ͵ + Ͳ,ͺ = ͳͺ͵,ͳͲ ˏ; (6.12) 
 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
6.2.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ  ɞɨɥɠɟɧ 

ɩɪɨɩɭɫɤɚɬɶɫɹ  ɩɪɢ  ɇɉɍ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ –

ȽЭɋQ . Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ: 

(n-1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋn=4; 
 ܳˑ˔ː = ܳ௠௔௫.ˑ˔ː − ܳʒЭʠ − ܳ˃˅ = ͸ʹͲͲ − ሺͶ − ͳሻ ∙ ͳͺͺ − ʹ͹ͷ = ͷ͵͸ͳ ˏయ௖  (6.13) 
 
ɝɞɟ ܳ௠௔௫.ˑ˔ː = ͸ʹͲͲ ˏଷ/ܿ− ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 0,1% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ܳ˃˅ − ˓˃˔˘ˑˇ ˚ˈ˓ˈˊ ˃˅˃˓ˋˌːыˌ ˅ˑˇˑ˔˄˓ˑ˔, ܳ˃˅ = ௏˒௧˔˓ = ସ,ସଶ∙ଵ଴వ଺∙ଷ଺଴଴∙ଶସ∙ଷଵ = ʹ͹ͷ ˏయ௖ ; 

ɝɞɟ ܸ˒ − ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ − ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ; 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ܳˑ˔ː௤˅ = ହଷ଺ଵହ଼ = ͻʹ,Ͷ ˏ; (6.14) 

 
ɝɞɟ ݍ˅− ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ: 
˅ݍ  = ͳ,ʹͷݍ௣ = ͳ,ʹͷ ⋅ Ͷ͸,Ͷ = ͷͺ,Ͳ ˏଶ/ܿ; (6.15) 
 
ɝɞɟ ݍ௣− ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɞɥɹ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ ɞɨ 150 ɦ2/ɫ: 
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௣ݍ = [ℎݒ] ⋅ ℎʜʐ = ͷ,ͷ ⋅ ͺ,ͶͶ = Ͷ͸,Ͷ ˏమ௖ ; (6.16) 

 
ɝɞɟ ℎʜʐ = ͺ,ͶͶ ˏ− ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ܼʜʐ = ݂ሺܳʜʐሻ ɩɪɢ ܳ଴.ଵ% = ͸ʹͲͲ ˏଷ/ܿ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎʜʐ = ∇ʢʜʐொబ.భ% − ∇ˇː˃ = ͳ͵ʹ,ʹͶ − ͳʹ͵,ͺ = ͺ,ͶͶ ˏ; (6.17) 
[ℎݒ]  − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ (ɫɤɚɥɶɧɵɟ – ɛɨɥɟɟ 5 ɦ/ɫ). 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ, ɤɪɨɦɟ ɬɨɝɨ,  
ܤ  = ͻ͸ ˏ, ݊ = ͸, ܾ = ͻ͸͸ = ͳ͸ ˏ 

 
ɝɞɟ n − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; 
b − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
 
6.2.2 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 −ܪ଴ଵ , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ −ܪ଴ଶ. 

଴ଵܪ  = ( ܳˑ˔ː௠஻√ଶ𝑔)మయ = ቀ ହଷ଺ଵ଴,ସଽ⋅ଽ଺⋅√ଶ⋅ଽ,଼ଵቁమయ = ͺ,͹ ˏ; (6.18) 

 
ɝɞɟ ݉ = Ͳ,Ͷͻ− ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ Ⱥ. 
଴ଶܪ  = ( ܳˑ˔ː௠ఌ𝜎೙஻√ଶ𝑔)మయ = ቀ ହଷ଺ଵ଴,ସଽ⋅଴,ଽ଺⋅ଵ⋅ଶ଴଼⋅√ଶ⋅ଽ,଼ଵቁమయ = ͻ,Ͳ ˏ; (6.19) 

 
ɝɞɟ𝜎௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ [4, ɬɚɛɥɢɰɚ 6-10]. Ⱦɥɹ ɧɟɡɚɬɨɩɥɟɧɧɨɝɨ 

ɜɨɞɨɫɥɢɜɚ 𝜎௡ = ͳ;  ߝ− ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɮɨɪɦɭɥɟ:  

ߝ  = ͳ − Ͳ,ʹ ⋅ ሺ௡−ଵሻ𝜉బ+𝜉௡ ⋅ ுబభ௕ = ͳ − Ͳ,ʹ ⋅ ሺ଺−ଵሻ⋅଴,ଷ+଴,଻଺ ⋅ ଼,଻ଵ଺ = Ͳ,ͻ͸ (6.20) 

 
ɝɞɟ ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  
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݊− ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  𝜉 = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɨɝɨɥɨɜɤɚ ɛɵɤɚ, ɩɪɢɧɢɦɚɸɬ ɩɨ [27, ɪɢɫ. 6-10]; 𝜉଴ = Ͳ,͵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ.ɟ. ɨɬ 
ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɨɟ ɛɵɤ ɜɵɞɜɢɝɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ȼȻ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɢ, ɪɚɜɧɨɟ ܽ = ͹ ˏ (ɭɬɨɱɧɹɟɬɫɹ ɜ ɩɭɧɤɬɟ 3.3). ɉɪɢɧɢɦɚɟɬɫɹ ɩɨ [27, ɪɢɫ. 6-8];  

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 

0V : 
ܪ  = ଴ଶܪ − ఈ௏బమଶ𝑔 = ͻ,Ͳ − ଵ,ଵ⋅଴,଼ସమଶ⋅ଽ,଼ଵ = ͺ,ͻ ˏ; (6.21) 

ɝɞɟ: ଴ܸ = ܳˑ˔ːሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻఋ˄ሻ = ହଷ଺ଵሺଵ଼଴−ଵଶଷ,଼ሻሺଽ଺+ሺ଺−ଵሻ⋅ଷ,ହሻ = Ͳ,ͺͶ ௖ˏ  (6.22) 

 
ɝɞɟ: ߜ˄ −ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ɜɵɛɢɪɚɟɬɫɹ ɜ ɩɭɧɤɬɟ 3.3;  ܤ − ɲɢɪɢɧɚ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɮɪɨɧɬɚ. 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳͺͲ − ͻ = ͳ͹ͳ,Ͳ ˏ; (6.23) 
 

ɝɞɟ ˕˔ܪ − ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɜ ɦ, ɛɥɢɠɚɣɲɢɣ ɤ H ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = ͳ͹ͳ + ͳ,͸ ∙ ͻ = ͳͺͷ,ͶͲ ˏ; (6.24) 
 
 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ∇ʒʐ  ɨɤɚɡɚɥɚɫɶ ɜɵɲɟ, ɱɟɦ ɨɬɦɟɬɤɚ ɛɟɬɨɧɧɨɣ 

ɩɥɨɬɢɧɵ ∇ʒʐʞ = ͳͺ͵,ͳͲ, ɩɨɷɬɨɦɭ ∇ʒʐ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 
ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ. 

 
6.2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɯ ɢ ɭ [4, ɬɚɛɥɢɰɚ 6-12] ɭɦɧɨɠɚɸɬɫɹ ɧɚ Hɫɬ ɢ ɫɬɪɨɢɬɫɹ 

ɤɪɢɜɚɹ ɧɚ ɪɢɫ.6. 
ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ ɩɨ 

ɞɭɝɟ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܴ = Ͳ,͵ ∙ ሺ݌ʑ + ሻܪ = Ͳ,͵ ∙ ሺͶ͹,ʹ + ͻሻ = ͳ͸,ͻ ˏ (6.25) 
 

ɝɞɟ ݌ʑ − ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʑ݌  = ∇ʒʑ − ∇ˇː˃ = ͳ͹ͳ − ͳʹ͵,ͺ = Ͷ͹,ʹ ˏ (6.26) 
 

Ⱦɥɹ ɩɥɚɜɧɨɝɨ ɫɨɩɪɹɠɟɧɢɹ ɜɟɪɯɧɸɸ ɢ ɧɢɠɧɸɸ ɤɪɢɜɵɟ ɫɨɟɞɢɧɹɸɬɫɹ ɜ 
ɨɛɳɭɸ ɤɚɫɚɬɟɥɶɧɭɸ. 

Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ : 
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 ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = ͳ͹ͳ + ͳ,͸ ∙ ͻ = ͳͺͷ,ͶͲ ˏ; (6.26)

  
Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ  ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɬɢɩɚ Ⱥ ɛɟɡɜɚɤɭɭɦɧɨɝɨ 

ɜɨɞɨɫɥɢɜɚ 
X, ɦ 0.00 0.90 1.80 2.70 3.60 4.50 5.40 6.30 7.20 8.10 9.00 9.90 10.80 11.70 

Y, ɦ 1.13 0.32 0.06 0.00 0.05 0.24 0.54 0.90 1.04 1.78 2.30 2.89 3.55 4.28 

X, ɦ 12.60 13.50 14.40 15.30 16.20 17.10 18.00 18.90 19.80 20.70 21.60 22.50 23.40 24.30 

Y, ɦ 5.08 5.95 6.88 7.86 8.88 9.97 11.12 12.32 13.57 14.88 16.15 17.64 19.10 20.52 

X, ɦ 25.20 26.10 27.00 27.90 28.80 29.70 30.60 31.50 32.40 33.30 34.20 35.10 36.00  

Y, ɦ 22.16 23.49 25.42 27.12 28.86 30.65 32.48 34.36 36.28 38.24 40.24 42.28 44.28  
 

 
 

Ɋɢɫɭɧɨɤ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ Ⱥ 
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6.2.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

 
Ɋɢɫɭɧɨɤ 6.2 -  Ⱦɨɧɧɵɣ ɪɟɠɢɦ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 

 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 

ɪɭɫɥɚ ɜ ɩɥɨɫɤɨɣ ɩɨɫɬɚɧɨɜɤɟ (ɧɚ 1 ɩ. ɦ. ɲɢɪɢɧɵ ɪɭɫɥɚ). 
ȼɵɱɢɫɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ 

ɨɬɜɟɪɫɬɢɣ (ɟɫɥɢ ɞɨɛɚɜɥɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ, ɟɝɨ ɬɨɠɟ ɭɱɢɬɵɜɚɸɬ): 
 ℎˍ˓ = √ ఈொˑ˔ːమሺ஻+ሺ௡−ଵሻఋ˄ሻమ𝑔య = √ ଵ,ଵ⋅ହଷ଺ଵమሺଽ଺+ሺ଺−ଵሻ⋅ଷ,ହሻమ⋅ଽ,଼ଵయ = ͷ,͹ ˏ; (6.27) 

 
ɝɞɟ  − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 1,1. 
 
ȼɵɱɢɫɥɹɟɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͳͺͲ − ͳʹ͵,ͺ = ͷ͸,ʹ ˏ; (6.28) 
 
ȼɵɱɢɫɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ: 
 𝜉்଴ = బ்ℎˍ˓ = ହ଺,ଶହ,଻ = ͻ,ͻ (6.29) 

 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ. Ɉɧ ɪɚɜɟɧ 9,0  ɞɥɹ 

ɛɨɥɶɲɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ. ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ    ɢ 0T ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ  𝜉 ′̝ = Ͳ,ʹͷ,  𝜉 ′̝′ = ʹ,͹. 

ȼɵɱɢɫɥɹɸɬɫɹɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = 𝜉 ′̝ℎˍ˓ = Ͳ,ʹͷ ⋅ ͷ,͹ = ͳ,Ͷ ˏ; (6.30) 
 ℎ௖′′ = 𝜉 ′̝′ℎˍ˓ = ʹ,͹ ⋅ ͷ,͹ = ͳͷ,͵ ˏ; (6.31) 
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Ɍɚɤ ɤɚɤ ℎ′′௖ > ℎʜʐሺͳͷ,͵ > ͺ,ͶͶ ˏሻ,ɬɨ ɫɨɩɪɹɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɨɝɧɚɧɧɨɦɭ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɦɭ ɩɪɵɠɤɭ. 
 
6.2.5 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 
ɋɉ [2, ɬɚɛɥɢɰɚ 9] ɪɟɤɨɦɟɧɞɭɟɬ ɞɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɲɢɪɢɧɨɣ ɫɬɜɨɪɚ ɛɨɥɟɟ 3 ɜɵɩɨɥɧɹɬɶ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɫɯɟɦɟ 
ɫ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭёɣ. ȼɵɫɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 56,2 ɦ (ɩɨ 
1.2), ɚ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɫɬɜɨɪɚ ɪɚɜɧɚ: 

 ௅ℎ = ௅ఇʜʞʢ−ఇˇː˃ = ସଵ଴ଵ଼଴−ଵଶଷ,଼ = ͹,͵; (6.32) 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɦ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɩɨ ɫɯɟɦɟ ɫ 

ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭёɣ. 
Ɉɬɦɟɬɤɚ ɭɫɬɭɩɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɍɇȻ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɧɨ ɧɟ ɦɟɧɟɟ 
ɱɟɦ ɧɚ 1÷2 ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ∇ːˑ˔ˍ˃ = ͳ͵Ͷ ˏ. 

ɉɨ ɪɢɫɭɧɤɭ 5, ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɯɨɞɟ ɪɚɜɧɚ ∇ʢʜʐ௠௔௫  = ͳ͵ʹ,ͷ ˏ; 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܮ  = ݇௔ݖଵ𝜑ଶݏ𝑖݊ʹ𝛼 (√ͳ + ቀ௭బ௭భ − ͳቁ ଵ𝜑మ ୱi୬మ ఈ + ͳ) = (6.33) 

 = Ͳ,ͻ ⋅ Ͷ͸ ⋅ Ͳ,ͻͺଶ sinሺʹ ⋅ ͵Ͳ°ሻ ⋅ ቆ√ͳ + ቀସ଻,ହସ଺,଴ − ͳቁ ଵ଴,ଽ଼మ⋅ୱi୬మ ଷ଴° + ͳቇ = = ͹ͳ,ͳ ˏ; 
 
ɝɞɟ  ak − ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ, ɩɪɢ ɱɢɫɥɟ Ɏɪɭɞɚ ɛɨɥɶɲɟ 35 ݎܨ ൒͵ͷ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ݇௔ = Ͳ,ͻ;  

30 − ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ; 
 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɪɚɜɧɵɣ 0,98 [4, ɬɚɛɥɢɰɚ 9-10]. 
଴ݖ  = ∇ʜʞʢ − ∇ʢʜʐ௠௔௫ = ͳͺͲ − ͳ͵ʹ,ͷ = Ͷ͹,ͷ ˏ; (6.34) 
ଵݖ  = ∇ʜʞʢ − ∇ːˑ˔ˍ˃ = ͳͺͲ − ͳ͵Ͷ = Ͷ͸,Ͳ ˏ; (6.35) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ak ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ௩మː𝑔ℎː = ଶଽ,ସమଽ,଼ଵ⋅ଵ,ସ = ͸ʹ,ͺ (6.36) 
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ɝɞɟ ɧ − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ;  
ɧh − ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ. ݒː = 𝜑√ʹ݃ݖଵ = Ͳ,ͻͺ ⋅ √ʹ ⋅ ͻ,ͺͳ ⋅ Ͷ͸ = ʹͻ,Ͷ ˏ/˔; (6.37) 

 ℎː = ௤௩ː = ସଵ,ସଶଽ,ସ = ͳ,Ͷ ˏ; (6.38) 

ݍ  = ொ˓஻+ሺ௡−ଵሻ∙ఋʐ = ହଷ଺ଵଽ଺+ሺ଺−ଵሻ∙ଷ,ହ = Ͷͳ,Ͷ ˏଶ/ܿ; (6.39) 

 
ɝɞɟ q − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ. 
 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɨɱɧɨɣ 

ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ 04,0 zL  : Ͳ,Ͷ ∙ ଴ݖ = Ͳ,Ͷ ∙ Ͷ͹,ͷ = ͳͻ ˏ, ɱɬɨ ɦɟɧɶɲɟ L=71,1ɦ, ɬ.ɟ. ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ˓˃ˊˏ = ݐ − ℎʜʐ = ʹͷ,ͻ͹ − ͺ,ͶͶ = ͳ͹,ͷ͵ ˏ; (6.40) 
 
ɝɞɟ ℎʜʐ −ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎʜʐ = ∇ʢʜʐொబ.భ% − ∇ˇː˃ = ͳ͵ʹ,ʹͶ − ͳʹ͵,ͺ = ͺ,ͶͶ ˏ; (6.41) 
 
t , ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ⋅ రݎܨ√ ) ⋅ ݎܨ√ ⋅ √ℎʜʐௗర ⋅ ℎː = (6.42) = (Ͳ,ͳ + Ͳ,Ͷͷ ⋅ √͸ʹ,ͺర ) ⋅ √͸ʹ,ͺ ⋅ √଼,ସସଵర ⋅ ͳ,Ͷ = ʹͷ,ͻ͹ ˏ; 

 
ɝɞɟ݀ − ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱёɬɚɯ 

ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ 1 ɦ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ଵܮ  = ܮ + ௧௧𝑔ఈభ = ͳͳ͸,ͺ + ଶହ,ଽ଻଴,଺ସ = ͳͳͳ,ͻ͹ ˏ; (6.43) 

𝛼ଵ݃ݐ  = ଶ𝛼݃ݐ√ + ଶ𝑔ሺ଴,ହℎː⋅௖௢௦ఈ+௔−ℎʜʐሻ௩మː⋅ୡ୭ୱమ ఈ = (6.44) = °ଶ͵Ͳ݃ݐ√ + ଶ⋅ଽ,଼ଵ⋅ሺ଴,ହ⋅ଵ,ସ⋅௖௢௦ଷ଴°+ଵ଴,ଶ−଼,ସସሻଶଽ,ସమ ⋅ୡ୭ୱమ ଷ଴° = Ͳ,͸Ͷ; 

 
ɝɞɟ a − ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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 ܽ = ∇ːˑ˔ˍ˃ − ∇ˇː˃ = ͳ͵Ͷ − ͳʹ͵,ͺ = ͳͲ,ʹ ˏ; (6.45) 
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 ܾ௣ = ʹ,ͷℎˍ˓ + ͵,͹ℎ˓˃ˊˏ = ʹ,ͷ ⋅ ͷ,͹ + ͵,͹ ⋅ ͳ͹,ͷ͵ = ͹ͻ,Ͳ͵ ˏ; (6.46) 
 
6.2.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 
 
Ⱥɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɧɨɝɨ ɢɥɢ ɱɚɫɬɢɱɧɨɝɨ 

ɨɩɨɪɨɠɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɸɬ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ ɢ ɜɟɥɢɱɢɧɵ ɩɪɨɩɭɫɤɚɟɦɨɝɨ 
ɪɚɫɯɨɞɚ. 

Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 𝜔˅ˑ = ொ˃˅𝜇√ଶ𝑔௓ = ଶ଻ହ଴,଼∙√ଶ∙ଽ,଼ଵ∙ହଶ,଻ = ͳͳ,ʹˏଶ; (6.47) 

 
ɝɞɟ:  Z – ɷɬɨ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɛɶɟɮɚɦɢ ɩɪɢ ܳˑ˔ː; 𝜇 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,8; 𝜔˅ˑ –  ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; ܳ˓˃˔˚ – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; 
Z ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܼ = ∇ʜʞʢ − ∇ʢʜʐொˑ˔ː = ͳͺͲ − ͳ͵ʹ,ʹ͵ = Ͷ͹,ͺ ˏ; (6.48) 
 ܳ˃˅ – ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ˃˅ = ௏˒௧˔˓ = ସ,ସଶ∙ଵ଴వ଺∙ଷ଺଴଴∙ଶସ∙ଷଵ = ʹ͹ͷ ˏయ௖ ; (6.49) 

 
ȼɵɫɨɬɚ ɜɨɞɨɫɩɭɫɤɚ ɪɚɜɧɚ: 
 ℎ˅ˑ = 𝜔˅ˑ௕ = ଵଵ,ଶସ = ʹ,ͺ ˏ; (6.50) 

 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
ɉɪɚɤɬɢɤɨɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɷɤɨɧɨɦɢɱɧɚɹ ɩɨ 

ɩɪɨɱɧɨɫɬɢ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ȼ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɣ ɢ ɩɨ ɭɫɥɨɜɢɸ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɩɪɨɬɢɜ ɫɞɜɢɝɚ, ɟɫɥɢ : 
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஻ℎ = Ͳ,͸ ÷ Ͳ,ͺ 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫ ɭɱɟɬɨɦ ɜɵɟɦɤɢ ɫɥɚɛɨɧɟɫɭɳɢɯ ɝɪɭɧɬɨɜ : ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͺͲ − ͳʹͲ,ͺ = ͷͻ,ʹ ˏ; (6.51) 

ɝɞɟ ∇˒ˑˇ − ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ, ɡɚɝɥɭɛɥёɧɧɚɹ ɩɨɞ ɨɬɦɟɬɤɭ ɞɧɚ ɫ ɭɱёɬɨɦ 
ɬɨɥɳɢɧɵ ɝɪɭɧɬɚ ɫ  ɧɢɡɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ∇˒ˑˇ = ∇ˇː˃ − ℎ˔ˍ = ͳʹ͵,ͺ − ͵ = ͳʹͲ,ͺ ˏ; (6.52) 

ɝɞɟ ℎ˔ˍ −ɬɨɥɳɢɧɚ ɜɵɧɢɦɚɟɦɨɝɨ ɫɥɚɛɨɧɟɫɭɳɟɝɨ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ℎ˔ˍ = ͵ ˏ; 
 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ: 
ܤ  = ℎ݉ = ͷͻ,ʹ ∙ Ͳ,͹ͷ = ͶͶ,Ͷ ˏ; (6.53) 
 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɟɬɨɧɧɨɣ  ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɟё ɪɚɡɪɟɡɤɭ ɩɨɩɟɪɟɱɧɵɦɢ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɢ 
ɩɪɨɞɨɥɶɧɵɦɢ ɦɟɠɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ. 

Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɛɵɤɚɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜɵɛɢɪɚɟɬɫɹ ɪɚɜɧɵɦ ɲɢɪɢɧɟ ɫɟɤɰɢɢ ɧɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ: ݈௖ = ܾ + ˄ߜ = ͳ͸ + ͵,ͷ = ͳͻ,ͷ ˏ; (6.54) 

Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɦɟɠɫɬɨɥɛɱɚɬɭɸ ɪɚɡɪɟɡɤɭ ɫ ɰɟɦɟɧɬɢɪɭɟɦɵɦɢ 
ɲɜɚɦɢ, ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɜ ɛɥɨɤɚɯ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ 
ɩɥɨɬɢɧɵ. ɉɥɚɧɨɜɵɣ ɪɚɡɦɟɪ ɛɥɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 19,5 ɯ 22,2 ɦ.3.3  

6.3.3 Ȼɵɤɢ 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬɫɹ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ. Ȼɵɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɡɪɟɡɧɵɦɢ, ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɤɥɢɧɢɜɚɧɢɹ ɡɚɬɜɨɪɨɜ. 

ɒɢɪɢɧɚ ɧɟɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɪɚɮɢɱɟɫɤɢ [5, Ɋɢɫ. 7.30] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ܪ˔˕ɢ ɲɢɪɢɧɵ ɩɪɨɥёɬɚ ܾ. Ɉɧɚ ɪɚɜɧɚ ʹ,ͷ ˏ. 
ɒɢɪɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɪɚɜɧɚ ɲɢɪɢɧɟ ɧɟɪɚɡɪɟɡɧɨɝɨ, ɭɜɟɥɢɱɟɧɧɨɝɨ ɧɚ 1ɦ, ɜ 
ɢɬɨɝɟ ɲɢɪɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɧɚɡɧɚɱɚɟɬɫɹ ɪɚɜɧɨɣ ߜ˄ = ͵,ͷ ˏ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɥɨɫɤɢɦɢ ɡɚɬɜɨɪɚɦɢ. ɉɨ ɝɪɚɮɢɤɭ 
[6, ɪɢɫ.21.11] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ ɩɪɨɥёɬɚ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɡɚɬɜɨɪɚ. ȼ ɢɬɨɝɟ ɜɵɛɢɪɚɟɬɫɹ ɫɞɜɨɟɧɧɵɣ ɩɥɨɫɤɢɣ ɡɚɬɜɨɪ. 

ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ0,5 ɦ ɢ 0,80 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.Ⱦɥɢɧɚ ɩɚɡɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,2ɦ ɢ 1.5 
ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ ɦɟɠɞɭ ɩɚɡɚɦɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 2.4 ɦ, ɪɚɫɫɬɨɹɧɢɟ, ɧɚ 
ɤɨɬɨɪɨɟ ɜɵɞɜɢɝɚɟɬɫɹ ɛɵɤ ɜ ɫɬɨɪɨɧɭ ȼȻ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɪɚɜɧɹɟɬɫɹ 
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ܽ = ͹ ˏ. Ʉɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɵɤɚ 𝜉 ɞɥɹ ɡɚɤɪɭɝɥёɧɧɨɝɨ ɨɝɨɥɨɜɤɚ ɧɚɡɧɚɱɚɟɬɫɹ 
ɪɚɜɧɵɦ 𝜉 = Ͳ,͹[4, Ɋɢɫ. 6-10]. 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɋɚɡɦɟɪɵ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 

 
6.3.4 ɍɫɬɨɢ 
 
ɍɫɬɪɚɢɜɚɟɬɫɹ ɨɞɢɧ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɛɵɤ-

ɭɫɬɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɦɟɠɞɭ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ 
ɩɥɨɬɢɧɨɣ. ɍɫɬɨɣ ɫɥɭɠɢɬ ɞɥɹ ɬɨɝɨ, ɱɬɨ ɛɵ ɨɝɪɚɞɢɬɶ ɪɭɫɥɨ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɬ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɩɨɬɨɤɚ ɜ ɇȻ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɒɢɪɢɧɚ ɭɫɬɨɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ  ɲɢɪɢɧɟ 
ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ɬ.ɟ. ܾ˖˔˕ = ͵,ͷ ˏ. 

 
6.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫɦɨɬɪɨɜɵɟ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ 

ɫ ɲɚɝɨɦ 10 ɦ ɩɨ ɜɵɫɨɬɟ. 
 Ɋɚɡɦɟɪɵ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɸɬɫɹ: ɫɦɨɬɪɨɜɚɹ- 1,8  ˘ 2,3 ɦ; 

ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɢ ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɢ – 3,0 ˘ 4,0 ɦ, ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɵɯ 
ɝɚɥɟɪɟɣ: 1,8 ɯ 2,0 ɦ. 

ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɬɦɟɬɤɚɯ ∇ ͳ͵͵,ͺͲ ˏ, ∇ ͳͶ͵,ͺͲ, ∇ ͳͷ͵,ͺͲ  ˋ ∇ ͳ͸͵,ͺͲ ˏ.  ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ 
ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ ∇ ͳʹ͵,ͺ ˏ. 

 
6.3.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ  ɫ 
ɜɵɯɨɞɨɦ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 20 ɫɦ, 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ – 3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ: 

 ܽˇ˓ ൒ ு೏ఊ೙ூ̱ ˓,೘  (6.55) 
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ɝɞɟ ܪௗ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ.  ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɜɟɧ 1,25; ̱ܫ ˓,௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɩɪɢɦɟɪɧɨ ɪɚɜɟɧ 25. 

 
ɇɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɧɚ ɨɬɦɟɬɤɟ ∇ ͳ͵͵,ͺͲ ˏ: 

ௗܪ  = ∇ʜʞʢ − ∇ˆ˃ˎ = ͳͺͲ − ͳ͵͵,ͺͲ = Ͷ͸,ʹ ˏ; (6.56) 
 

Ɇɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 
ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ: 

 ܽˇ˓ ൒ ସ଺,ଶ⋅ଵ,ଶହଶହ ൒ ʹ,͵ͳˏ; (6.57) 

 
ɉɪɢɧɢɦɚɟɦ ܽˇ˓ = ͵ ˏ . Ⱦɥɹ ɝɚɥɟɪɟɣ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ, ɪɚɫɫɬɨɹɧɢɟ ɞɨ 

ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɧɚɡɧɚɱɚɟɬɫɹ ɬɚɤɠɟ 2,5 ɦ; 
ɇɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɞɥɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɝɚɥɟɪɟɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ∇ ͳʹ͵,ͺ ˏ: 
ௗܪ  = ∇ʜʞʢ − ∇ˆ˃ˎ = ͳͺͲ − ͳʹ͵,ͺ = ͷ͸,ʹ ˏ; (6.58) 
 
Ɇɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 

ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɝɚɥɟɪɟɢ: 
 ܽ˙ˈˏ.ˆ. ൒ ହ଺,ଶ⋅ଵ,ଶହଶହ ൒ ʹ,ͺͳˏ; (6.59) 

 
ɉɪɢɧɢɦɚɟɦ ܽ˙ˈˏ.ˆ. = ͵ ˏ. 
 
6.4 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 

6.4.1  ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ  

Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ: ߜˊ˃˅ ൒ ∆ுˊఊ೙௃೎𝑟,೘  (6.60) 

 
Ƚɞɟ:   ∆ܪˊ −ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɜɧɵɣ 1,25; ܬ௖௥,௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɪɚɜɧɵɣ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɣ 15 ɞɥɹ ɭɞɟɥɶɧɨɝɨ ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɜ 
ɡɚɜɟɫɟ, ɩɪɢɧɹɬɵɦ qc= 0,05 ɥ/(ɦɢɧ ∙ ɦ2) [29, ɬɚɛɥɢɰɚ 9].   

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ [2]. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ, ɧɚɩɨɪ ɧɚ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ, ɨɬɧɟɫёɧɧɵɣ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, ɪɚɜɟɧ: 
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ுˊு೘𝑎ೣ = Ͳ,Ͷ; ɨɬɫɸɞɚ ܪˊ = Ͳ,Ͷܪ௠௔௫ = Ͳ,Ͷ ⋅ ͷͷ,ͺ = ʹʹ,͵ ˏ; 
 
ɝɞɟ:  ܪ௠௔௫ = ∇ʜʞʢ − ∇ʢʜʐˏˋː = ͳͺͲ − ͳʹͶ,ʹ = ͷͷ,ͺ ˏ; (6.61) 
 
Ɍɨɝɞɚ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɪɚɜɧɵ: 
ˊܪ∆  = ௠௔௫ܪ − Ͳ,Ͷܪ௠௔௫ = Ͳ,͸ܪ௠௔௫ (6.62) 
ˊܪ∆  = Ͳ,͸ܪ௠௔௫ = Ͳ,͸ ⋅ ͷͷ,ͺ = ͵͵,ͷ ˏ; (6.63)

  
Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  ൒ ଶଶ,ଷ∙ଵ,ଶହଵହ > ͳ,ͺͷ ˏ; 

 
Ɍɚɤ ɤɚɤ ɨɛɵɱɧɨ ɪɹɞ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɥɳɢɧɭ ɡɚɜɟɫɵ 

ɩɪɢɦɟɪɧɨ 3ɦ, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɧɨɪɹɞɧɚɹ ɡɚɜɟɫɚ ɬɨɥɳɢɧɨɣ 3 ɦ.  
Ƚɥɭɛɢɧɭ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫; (6.64) 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ͷͷ,ͺ = ʹ͹,ͻ ˏ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɡɚɜɟɫɵ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݈ = ሺͲ,ͳ ÷ Ͳ,ʹͷሻ(6.65) ;ܤ 
 ݈ = Ͳ,ͳ ∙ ͶͶ,Ͷ = Ͷ,Ͷ ˏ; 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɫɨɫɬɚɜɥɹɟɬ 3 ɦ. 
 
6.4.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ 
 
Ⱦɪɟɧɚɠ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

ɞɢɚɦɟɬɪɨɦ 200 ɦɦ  ɫ ɲɚɝɨɦ 2 ɦ.  
ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ ɪɚɜɟɧ: 
 ுˇ˓ு೘𝑎ೣ = Ͳ,ʹ, ɨɬɫɸɞɚ ܪˇ˓ = Ͳ,ʹܪ௠௔௫ = Ͳ,ͳͷ ⋅ ͷͷ,ͺ = ͳͳ,͸ ˏ; (6.66) 

 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ: 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻℎˊ˃˅; (6.67) 
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 ℎˇ˓ = Ͳ,ͷ ∙ ʹ͹,ͻ = ͳͶ,Ͳ ˏ;  
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 5 ɦ. 
 
6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɤɪɚɳёɧɧɨɝɨ ɫɨɫɬɚɜɚ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
ɋɨɤɪɚɳёɧɧɵɣ ɫɨɫɬɚɜ ɧɚɝɪɭɡɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ∇ʜʞʢ = ͳͺͲ ˏ ɜ ɜɟɪɯɧɟɦ 

ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ 
ɪɚɫɯɨɞɚ ܳ˔˃ː = ͹Ͳ ˏଷ/ܿ∇ʢʜʐˏˋː = ͳʹͶ,ͳͺ ˏ.  ɇɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬɫɹ ɧɚ 1 ɩ.ɦ. 
ɞɥɢɧɵ ɩɥɨɬɢɧɵ. 

ɉɥɨɳɚɞɢ ɩɥɨɬɢɧɵ, ɛɵɤɚ, ɷɩɸɪ ɞɚɜɥɟɧɢɣ ɢ ɩɥɟɱɢ ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɫɬɪɨɹɬɫɹ 
ɢ ɜɵɱɢɫɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
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6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 

 
Ɋɢɫɭɧɨɤ 6.4 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 

ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ˎ˒ܩ  = ௌ˒ˎ௕𝑔ఘʐ௕+ఋʐ = ଵଷସ଺∙ଵ଺∙ଽ,଼ଵ∙ଶ,ସଵ଺+ଷ,ହ = ʹ͸ͲͲʹ ˍʜ, (6.68) 

 
ɝɞɟ ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ɫ ɭɱёɬɨɦ ɩɪɨɞɨɥɶɧɵɯ 

ɝɚɥɟɪɟɣ; ܾ −ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ߜʐ −ɬɨɥɳɢɧɚ ɛɵɤɚ; ߩʐ −ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; 
 
ȼɟɫ ɛɵɤɚ ɢ ɟɝɨ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 
ʐܩ  = ௌʐ𝑔ఋʐఘʐ௕+ఋʐ = ଶଵଽ଴∙ଷ,ହ∙ଽ,଼ଵ∙ଶ,ସଵ଺+ଷ,ହ = ͻʹͷͷ ˍʜ (6.69) 

 
ɝɞɟ ܵʐ − ɷɬɨ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚɫ ɭɱёɬɨɦ ɩɪɨɞɨɥɶɧɵɯ 

ɝɚɥɟɪɟɣ; 
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ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ݂√݂݃ ≈ Ͳ,Ͳͷͷ ∙ ͳ͸ͺ ∙ √ͳ͸ͺ ∙ ͻ,ͺͳ = ͳͳ͹ͷ ˍʜ (6.70) 
 

ɝɞɟ ݂ −ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ; 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻܾ = ሺͳͺͳ − ͳ͹ͳ + Ͳ,ͷሻ ∙ ͳ͸ = ͳ͸ͺ ˏଶ (6.71) 
ˊݍ  = ொˊ௕+ఋʐ = ଵଵ଻ହଵ଺+ଷ,ହ = ͸Ͳ,ʹͷ ˍʜ; (6.72) 

 
ɉɥɟɱɨ ɫɢɥɵ ɜɟɫɚ ɡɚɬɜɨɪɚ ݍˊ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ ɪɚɜɧɨ ͵Ͳ,ͳ ˏ. 
 

6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɋɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ʡ˅ = ఘೢ𝑔ℎభమଶ = ଵ∙ଽ,଼ଵ∙ହଽ.ଶଶ = ͳ͹ͳͻͲ ˍʜ; (6.73) 

 
ɝɞɟ ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͺͲ − ͳʹͲ,ͺ = ͷͻ,ʹ ˏ; 
 
ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ʡː = ఘೢ𝑔ℎమమଶ = ଵ∙ଽ,଼ଵ∙ଷ,ଷ଼మଶ = ͷ͸,Ͳ ˍʜ (6.74) 

 
ɝɞɟ ℎଶ = ∇ʢʜʐˏˋː − ∇˒ˑˇ = ͳʹͶ,ͳͺ − ͳʹͲ,ͺ = ͵,͵ͺ ˏ; (6.75) 
 
ɉɥɟɱɨ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɜɧɨ: 
 

˅ݐ  = ଵଷ ℎଵ = ଵଷ ∙ ͷͻ,ʹ = ͳͻ,͹ ˏ, (6.76) 

 
Ⱦɥɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɚɧɚɥɨɝɢɱɧɨ: 
 

ːݐ  = ଵଷ ℎଶ = ଵଷ ∙ ͵,ͺ = ͳ,ͳ ˏ; (6.77) 

 
6.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
ɋɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ˅ ˊ˅ = ܵэ˒ߩ௪݃ = ͳͷͲ,ͳ ∙ ͳ ∙ ͻ.ͺͳ = ͳͶ͹ʹ ˍʜ; (6.78) 
 
ɝɞɟ ܵэ˒ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 6.5 – ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 
ɉɥɟɱɨ ɫɢɥɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɨ ɧɭɥɸ, ɬɚɤ ɰɟɧɬɪ ɩɪɢɥɨɠɟɧɢɹ 

ɫɢɥɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɥɟɠɢɬ ɧɚ ɨɫɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ.  

 
6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɫɬɪɨɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [2].  
ɇɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ ܪˊ = ʹʹ,͵ ˏ; 
ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ: ܪˇ˓ = ͳͳ,͸Ͳ ˏ; 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɫɬɪɨɢɬɫɹ ɷɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ: 
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Ɋɢɫɭɧɨɤ 6.6 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɩɨɞɨɲɜɭ: 
 ˗ܹ = ˒௪݃ܵэߩ = ͳ ∙ ͻ,ͺͳ ∙ ͵ͻͲ = ͵ͺʹͷ ˍʜ; (6.79) 
 
ɉɥɟɱɨ ɫɢɥɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ͳͳ,͹ ˏ. 
 
6.5.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

Ƚɪɭɧɬ, ɨɤɚɡɵɜɚɸɳɢɣ ɞɚɜɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɫ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɫɨɫɬɨɢɬ ɢɡ ɫɥɨɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ – ɞɢɨɪɢɬɚ, ɬɨɥɳɢɧɨɣ 3 ɦ. Ɍɚɤɠɟ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɛɭɞɭɬ ɨɤɚɡɵɜɚɬɶ ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ 
ɫɨɛɨɣ ɫɥɨɣ ɜɡɜɟɲɟɧɧɨɝɨ ɜ ɜɨɞɟ ɫɭɝɥɢɧɤɚ, ɩɪɢɧɟɫёɧɧɨɝɨ ɫ ɜɟɪɯɨɜɶɟɜ ɪɟɤɢ.  

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʟː = ːߛ ∙ ℎː ∙ °ଶ(Ͷͷ݃ݐ − 𝜑ː ʹ⁄ ) = (6.80) = ͳʹ,ͳ ∙ ͷ ∙ °ଶ(Ͷͷ݃ݐ − ʹ͹° ʹ⁄ ) = ʹ͵ ˍʞ˃, 
 
ɝɞɟ: ːߛ -ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 𝜑ː –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ɞɥɹ ɫɭɝɥɢɧɤɚ ɪɚɜɟɧ  𝜑ː = ʹ͹°; ːߛ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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 ːߛ = ߛ̝ − ሺͳ − ݊଴ሻߛ௪ = ͳͺ − ሺͳ − Ͳ,Ͷሻ ∙ ͻ.ͺͳ ∙ ͳ = ͳʹ,ͳ ˍʜˏయ ; (6.81) 

ɝɞɟ ̝ߛ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɝɥɢɧɤɚ; ݊଴ − ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɫɭɝɥɢɧɤɚ; ߛ௪ −ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
 Eː = ሺ˓ːhːሻ ʹ⁄ = ሺʹ͵ ∙ ͷሻ ʹ = ͷ͹,ͷ  ˍʜ.⁄  (6.82) 
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
′˓ˆ݌  = ːߛ ℎː݃ݐଶ ቀͶͷ° − 𝜑ˆ˓ʹ ቁ − ʹܿ ∙ ݃ݐ ቀͶͷ° − 𝜑ˆ˓ʹ ቁ = ͳʹ,ͳ ∙ ͷ ∙ ଶ݃ݐ ቀͶͷ° − ଷହ°ଶ ቁ − ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ° − ଷହ°ଶ ቁ = −ͺ͹,͹ ˍʞ˃; (6.83) 

 
ɝɞɟ 𝜑ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɪɚɜɧɵɣ 𝜑ˆ˓ = ͵ͷ°. 
 

ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚɬɨɥɳɢɧɨɣ 3 ɦ, ɝɞɟ 
ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 

′′˓ˆ݌  = ሺːߛ ℎː + ߛ̝ ˍ˅ˊ˅ℎˆ˓ሻ݃ݐଶ ቀͶͷ° − 𝜑ˆ˓ଶ ቁ − ʹܿ ∙ ݃ݐ ቀͶͷ° − 𝜑ˆ˓ଶ ቁ = (6.84) = ሺͳʹ,ͳ ∙ ͷ + ͳͺ,͵ ∙ ͵ሻ ∙ ଶ݃ݐ (Ͷͷ° − ͵ͷ°ʹ ) − ʹ ∙ ͳͲͲ ∙ ݃ݐ (Ͷͷ° − ͵ͷ°ʹ )  = = −͹ʹ,ͺ ˍʞ˃;  
ߛ̝  ˍ˅ˊ˅ = ߛ̝ ˍ − ሺͳ − ݊଴ሻߛ௪ = ʹͺ − ሺͳ − Ͳ,Ͳͳሻ ∙ ͻ.ͺͳ ∙ ͳ = ͳͺ,͵ ˍʜˏయ ; (6.85) 

 
ɝɞɟ ̝ߛ ˍ − ɭɞɟɥɶɧɵɣ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ; 
 ݊଴ − ɩɨɪɢɫɬɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ݊଴ = 0,01[10, Ɍɚɛɥɢɰɚ 2]; 
௪ߛ  −ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 
 
ɗɩɸɪɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɢɦɟɟɬ ɜɢɞ: 

 
Ɋɢɫɭɧɨɤ 6.7 – ɗɩɸɪɚ ɧɚɧɨɫɨɜ ɢ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 
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Ɂɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɬɪɢɰɚɬɟɥɶɧɨ, 
ɩɨɷɬɨɦɭ ɨɧɨ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɪɚɫɱёɬɚɯ: 

ɉɥɟɱɨ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɪɚɜɧɨ Ͷ,͹ ˏ. 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚɬɨɥɳɢɧɨɣ 3 ɦ, ɞɚɜɥɟɧɢɟ 

ɪɚɜɧɹɟɬɫɹ: 
′′˓ˆ݌  = ߛ̝ ˍ˅ˊ˅ℎˆ˓ ∙ ଶ݃ݐ ቀͶͷ + 𝜑ˆ˓ʹ ቁ + ʹ ∙ ͳͲͲ ∙ ݃ݐ (Ͷͷ° + ͵ͷ°ʹ ) = = ͳͺ,͵ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ° + ଷହ°ଶ ቁ + ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ° + ଷହ°ଶ ቁ =  ͷͺ͹ ˍʞ˃; (6.86) 

 
ɗɩɸɪɚ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɢɦɟɟɬ ɜɢɞ: 

 
Ɋɢɫɭɧɨɤ 6.8 – ɗɩɸɪɚ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 

 
Ɂɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 
ː˒ܧ  = ଵଶ ∙ ℎˆ˓ ∙ ′′˓ˆ݌ = ଵଶ ∙ ͵ ∙ ͷͺ͹ = ͺͺͲ ˍʜ; (6.87) 

 
ɉɥɟɱɨ ɫɢɥɵ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ͳ ˏ. 
 
6.5.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

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

 ܹ˅ ˑˎː = Ͳ,ͷߩ௪݃ℎଵ% ቆλ̅ߨ + ℎ଴ʹቇ = = Ͳ,ͷ ∙ ͳ ∙ ͻ,ͺͳ ∙ ʹ,ʹ͹ ∙ ቀଶଶ,ଵଷ,ଵସ + ଴,଻ଷଶ ቁ = ͺ͵ ˍʜ; (6.88) 

 
ɝɞɟ ℎଵ% − ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; λ̅ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 



  
88 

 ℎ଴ = గℎభ%మλ̅ = ଷ,ଵସ∙ଶ,ଶ଻మଶଶ,ଵ = Ͳ,͹͵ ˏ; (6.89) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː  ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ∇ʜʞʢ ɧɚ 

ɜɟɥɢɱɢɧɭ: 
௖ݕ  = λ̅ଶగ − ଷ଼ ℎଵ% = ଶଶ,ଵଶ∙ଷ,ଵସ − ଷ଼ ∙ ʹ,ʹ͹ = ʹ,͹ ˏ; (6.90) 

 
ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ  ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 

ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ ͳ,ͳℎଵ% = ͳ,ͳ ∙ʹ,ʹ͹ = ʹ,ͷ ˏ ɧɚɞ∇ʜʞʢ, ɚ ɞɪɭɝɚɹ  ɧɢɠɟ ∇ʜʞʢ ɧɚ ͺℎଵ% = ͺ ∙ ʹ,ʹ͹ = ͳͺ,ʹ ˏ.  

ɗɩɸɪɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɢɞ: 

 

Ɋɢɫɭɧɨɤ 6.9 – ɗɩɸɪɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ. Ɉɬɦɟɬɤɢ ɢ ɪɚɡɦɟɪɵ ɞɚɧɵ ɜ ɦ. 
 

ɉɥɟɱɨ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ݓ˅ˑˎː ɪɚɜɧɨ ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ 
ɷɩɸɪɵ ɞɨ ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ, ݓ˅ˑˎː = ∇ʜʞʢ − ௖ݕ − ∇˒ˑˇ = ͳͺͲ − ʹ,͹ −ͳʹͲ,ͺ = ͷ͸,ͷ ˏ. 
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6.5.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɪɚɧɹɯɩɥɨɬɢɧɵ, ɤɨɬɨɪɵɟ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹɧɚ ɝɪɚɧɹɯ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɧɚ 
ɨɬɦɟɬɤɟ ɩɨɞɨɲɜɵ. 

ȼ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+», ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ 
ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɬɟɥɨ ɩɥɨɬɢɧɵ ɩɨɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ 
ɩɪɢɧɢɦɚɟɬɫɹ ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ – ɫɨ ɡɧɚɤɨɦ «–». 

ȼ ɬɚɛɥɢɰɭ 6.2 ɩɪɢɜɟɞɟɧɵ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɧɚɝɪɭɡɤɢ. 
 

Ɍɚɛɥɢɰɚ 6.2 –ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 

 

ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1  17190 19,7 338649 

Ɍɧ 1  56 -1,1 -62 

Gɛ 0,95  8791 -8,9 -78243 

Gɩɥ 0,95  24702 -6,0 -148211 

Wɜɡɜ 1  1472 0,0 0 

Wɮ 1  3727 11,7 43606 

Eɧ 1,2  68 4,7 320 

Wɜɨɥɧ 1  82 56,5 4658 

Qɡ 1  54 -22,2 -1338 

ȿɚ 1,2  0 1,4 118 

ȿɩ 0,8  704 -1,0 -243 

   ∑    ∑Ɇ=158811 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɧɚ ɨɬɦɟɬɤɟ ɩɨɞɨɲɜɵ (ɩɪɢ 
ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 σ୳୷ = − ୒B + ଺∙∑ ୑Bమ = − ଶ଼ଷସ଼ସସ,ସ + ଺∙ͳͷͺͺͳͳସସ,ସమ = −ͳͷͷ ˍʞ˃ ,     (6.91)  

 
ɝɞɟ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; M – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ; B – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
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ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = (6.92) = −ͳͷͷ ∙ Ͳ − ͳͲ ∙ ͷͻ,ʹ ∙ ሺͳ − Ͳሻ = −ͷͻʹ ˍʞ˃ ,  
 
ɝɞɟ γ୵ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; H୳ୢ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅ы = ͳͺͲ − ͳʹͲ,ͺ = ͷͻ,ʹ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 

ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; m୳ = ctan αଵ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, 
ɬɨm୳ = Ͳ. 

 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ ͷͻ,ʹ − ͳͷͷሻ ∙ Ͳ = Ͳ.           (6.93)

   
Ƚɥɚɜɧɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ: 
 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͷͷ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͷͻ,ʹ ∙ Ͳ = = −ͳͷͷ ˍʞ˃. (6.94) 
 
Ƚɥɚɜɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷͻ,ʹ = −ͷͻʹ ˍʞ˃. (6.95) 
 
ɇɢɡɨɜɚɹ ɝɪɚɧɶ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − ே஻ − ଺∙∑ ெ஻మ = − ଶ଼ଷସ଼ସସ,ସ − ଺∙ͳͷͺͺͳͳସସ,ସమ = −ͳͳʹʹ ˍʞ˃. (6.96) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ͳͳʹʹ ∙ Ͳ,͹ͷଶ − ͳͲ ∙ ͵,Ͷ ∙ ∙ ሺͳ − Ͳ,͹ͷଶሻ = −͸Ͷ͹ ˍʞ˃, (6.97) 
 
ɝɞɟ m୲ = ctan αଶ=0,75 – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɜ ɪɚɫɱёɬɧɨɦ ɫɟɱɟɧɢɢ;  H୲ୢ = ∇ʢʜʐ୫i୬ − ∇˒ˑˇˑ˛˅ы = ͳʹͶ,ͳͺ − ͳʹͲ,ͺ = ͵,Ͷ ˏ- ɧɚɩɨɪ ɧɚɞ 

ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
 
 
 
 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 



  
91 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = −ሺͳͲ ∙ ͵,Ͷ − ͳͳʹʹሻ ∙ Ͳ,͹ͷ = = ͺͳ͸ˍʞ˃. (6.98)  
 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −ͳͳʹʹ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͳͲ ∙ ∙ ͵,Ͷ ∙ Ͳ,͹ͷଶ = −ͳ͹͵͵ ˍʞ˃, (6.99) 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͵,Ͷ = −͵Ͷ ˍʞ˃.                                                (6.100) 
 
ȼɫɟ ɪɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.3. 
 
Ɍɚɛɥɢɰɚ 6.3- Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɪɚɧɹɯ ɩɥɨɬɢɧɵ 

Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ −ͳͷͷ 𝜎௫௨ −ͷͻʹ 𝜏௫௬௨  0 𝜎ଵ௨ −ͳͷͷ 𝜎ଷ௨ −ͷͻʹ 

ɇɢɡɨɜɚɹ 

𝜎௬௧ −ͳͳʹʹ 𝜎௫௧ −͸Ͷ͸ 𝜏௫௬௧  ͺͳ͸ 𝜎ଵ௧ −͵Ͷ 𝜎ଷ௧ −ͳ͹͵Ͷ 

 
6.5.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɛɥɸɞɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɩɪɨɱɧɨɫɬɢ: 
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 γ୬  ∙ γ୪ୡ ∙ |σଷ| ൑ γୡୢ ∙ Rୠ ,  (6.101)

   
ɝɞɟ γ୬ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ [1];  
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γ୪ୡ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɩɟɪɢɨɞ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ,γ୪ୡ = ͳ [1]; γୡୢ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, γୡୢ = Ͳ,ͻ[1]; 

 
ȼ ɩɪɨɟɤɬɟ ɧɚɡɧɚɱɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ɩɨ ɩɪɨɱɧɨɫɬɢ – ɛɟɬɨɧ ɤɥɚɫɫɚ B5. 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɛɟɬɨɧɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ:  
 ͳ,ʹͷ ∙ ͳ,ͲͲ ∙ |−ͳ͹͵Ͷ|ˍʜ/ˏଶ ൑ Ͳ,ͻ ∙ ʹͺͲͲˍʜ/ˏଶ (6.102) 
 ʹͳ͸͹ˍʜ/ˏଶ < ʹͷʹͲˍʜ/ˏଶ, ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 σ′୷ < Ͳ ,                                             (6.103) 
 −ͳͷͷˍʜ/ˏଶ < Ͳ- ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨; (6.104)ܪ
 

 ͳͷͷ > Ͳ,ʹͷ ∙ ͳͲ ∙ ͷͻ,ʹ; 
 ͳͷͷˍʜ/ˏଶ > ͳͶͺ ˍʜ/ˏଶ.  

 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 
 
6.5.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

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

 ோ∙ఊ೎ி∙ఊ೗೎ ൒           ௡,                                                                       (6.105)ߛ

 
ɝɞɟ ܴ = ɩɥܩ) + Ȼܩ − ɜܹɡɜ − ɮܹ + (ɡݍ ∙ tan 𝜑 + ɩɧܧ ∙ ′௖ߛ + ܿ ∙ 𝜔 (6.106) 
 = ሺʹͶ͹Ͳʹ + ͺ͹ͻʹ − ͳͶ͹ʹ − ͵͹ʹͺ + ͸Ͳሻ ∙ Ͳ,͹ + ͹ͲͶ ∙ Ͳ,͹ + 
 +ͳͲͲ ∙ ͶͶ,Ͷ = ʹͶ͹ͺͳ ˍʜ/ˏ, 
 
ɝɞɟ ݊ܽݐ𝜑 = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɫɤɚɥɵ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͲͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɵ; 
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𝜔 = ɩܤ ∙ ͳ = ͶͶ,Ͷ ɦଶ –ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 
1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ; ߛ௖′ −  ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ߛ௖′ = Ͳ,͹; 

ܨ  = ɜܶ − ɧܶ + ɜܹɨɥ + ɧܧ + ɚɜܧ = ͳ͹ͳͻͲ − ͷ͸ + ͺʹ + ͸ͺ + (6.107) +Ͳ = ͳ͹ʹͺͷ ɤɇ
ɦ . 

 
ɍɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ʹͶ͹ͺͳ ∙ Ͳ,ͻͷͳ͹ʹͺͷ ∙ ͳ = ͳ,͵͸, 
 ͳ,͵͸ > ͳ,ʹͷ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ɂɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ.  
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7.Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ №117 «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ 
ɮɪɨɧɬɚ, ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɟɝɢɨɧɚ, ɧɨ ɢ ɞɥɹ ɜɫɟɝɨ 
ɝɨɫɭɞɚɪɫɬɜɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɭɫɨɜɨɣ Ƚɗɋ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 
Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ.Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ 
ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɟɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɢ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ  ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɥɢ 
ɤɨɧɫɟɪɜɚɰɢɢ.  

Ɉɫɧɨɜɧɚɹɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɥɟɠɢɬ ɧɚ 
ɫɨɛɫɬɜɟɧɧɢɤɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ 
(ɄɂȺ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ, ɢ ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɡɚɞɚɱɚ ɤɨɬɨɪɵɯ – ɢɡɦɟɪɟɧɢɟ ɫ 
ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. ɇɚ 
ɧɟɛɨɥɶɲɢɯ Ƚɗɋ ɧɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɩɪɨɜɨɞɢɬ ɝɪɭɩɩɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ 
ɨɞɧɨɝɨ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɥɢɛɨ ɧɚɛɥɸɞɟɧɢɹ ɜɟɞɟɬ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ.  

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

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ ɨɧɢ 
ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ). 

ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɬɪɟɛɨɜɚɧɢɹɦ Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ 
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Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ɏɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

Ɏɟɞɟɪɚɥɶɧɨɦɭ  ɡɚɤɨɧɭ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», 
ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, Ɇɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ 
ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ.  

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

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

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

 ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ 

 ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

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

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

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

 Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ ɷɥɟɤɬɪɨ-
, ɩɨɠɚɪɨ-, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

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

 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ:  

- ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

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

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

ɪɚɛɨɬɟ.  
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

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

 Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɧɚ ȽɌɋ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. Ɋɚɛɨɬɵ, ɧɟ 
ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, 
ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ.  

 ȼ ɢɧɫɬɪɭɤɰɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɟɪɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɚɯ: 

 – ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, 
ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

 – ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; 
 – ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɛɟɬɨɧɧɵɯ ȽɌɋ; 
 – ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
 – ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
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 – ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; 
 – ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ 

ɫɨɨɪɭɠɟɧɢɹ; 
 – ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; 
 – ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; 
 – ɧɚ ɜɫɟɯ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; 
 – ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); 
 – ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ. 
 ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

 Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

 
7.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ ɜ 

«ɉɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ» ɊȾ 153-
34.0-03.301-2000, ɭɬɜɟɪɠɞɟɧɧɵɯ ɊȺɈ «ȿɗɋ  Ɋɨɫɫɢɢ» ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ȽɍȽɉɋ ɆȼȾ Ɋɨɫɫɢɢ».  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ  
ɞɨɥɠɧɵ ɛɵɬɶ  ɨɩɪɟɞɟɥɟɧɵ  ɤɚɬɟɝɨɪɢɢ  ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɨ 
ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɫɧɚɳɟɧɢɸ 
ɩɨɦɟɳɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ (ɉɋ) ɢ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɉɌ). 

Ɉɫɧɚɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚɦɢ  ɩɨɠɚɪɧɨɣ  ɫɢɝɧɚɥɢɡɚɰɢɢ  ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɢɦɟɬɶ ɞɚɬɱɢɤɢ 
ɨɛɧɚɪɭɠɟɧɢɹ ɜɨɡɝɨɪɚɧɢɹ, ɨɬ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɜɵɞɚɜɚɬɶɫɹ ɫɢɝɧɚɥɵ ɧɚ ɨɬɤɪɵɬɢɟ 
ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɵɯ ɨɪɝɚɧɨɜ ɩɨɞɚɱɢ ɜɨɞɵ ɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ. 

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

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

− ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
− ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
− ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ;  
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− ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
− ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
− ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
−  
7.3.1 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
ɋɢɫɬɟɦɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ. ȼɵɩɨɥɧɟɧɢɟ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɢɫɬɟɦ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɟɤɬɨɦ. 

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
− Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵɋȼ-850/190-40:  –4 ɲɬ; 
− ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵɌȾɐ 125000/220-ɍ1 – 4ɲɬ;  
− Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɈɊɍ 220ɤȼ; 
− ɉɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ; 
ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɡɚɩɭɫɤ ɧɚɫɨɫɨɜ ɜ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ ɩɚɞɟɧɢɸ 
ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɩɪɢ ɨɬɤɪɵɜɚɧɢɢ ɥɸɛɨɝɨ ɩɨɠɚɪɧɨɝɨ ɤɪɚɧɚ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨ 
ɫɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ.  

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɜ ɫɥɭɱɚɟ ɜɨɡɝɨɪɚɧɢɹ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɄɁ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ 
ɜɨɡɝɨɪɚɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
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 ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ 
ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. ɑɢɫɥɨ ɨɪɨɫɢɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩɨɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɩɥɨɳɚɞɶɸ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɉɛɵɱɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɫɯɨɞ 0,2 ɥ/ɫɟɤ ɧɚ 1 ɦ2. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɚ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ 
ɨɛɨɪɭɞɨɜɚɧɵ ɚɜɚɪɢɣɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɫɥɢɜɚ ɦɚɫɥɚ ɢ ɫɩɟɰɢɚɥɶɧɵɦɢ ɟɦɤɨɫɬɹɦɢ 
ɞɥɹ ɦɚɫɥɚ – «ɦɚɫɥɨɭɥɨɜɢɬɟɥɹɦɢ ɢɥɢ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚɦɢ». 

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 ɬɚɤ ɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
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7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɦɟɧɶɲɟɧɢɸ 
ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ:  

- ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  

- ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ;  

- ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ;  

- ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɨɱɢɫɬɤɚ 
ɬɟɪɪɢɬɨɪɢɢ.  

- ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɢɬɶ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ 
ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ 
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 
ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ:  

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

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

7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɛɳɢɣ ɨɛɴёɦ ɜɵɟɦɤɢ 
ɦɹɝɤɨɝɨ ɝɪɭɧɬɚ ɫɨɫɬɚɜɢɬ 164000 ɦ3, ɜɵɟɦɤɚ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ 55000 ɦ3  , ɬɚɤɠɟ 
ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɡɚɬɨɩɥɟɧɚ ɩɥɨɳɚɞɶ 95,7 ɤɜ. ɤɦ ɩɪɢ 
ɨɛɴёɦɟ 1,88 ɤɭɛ.ɤɦ , ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɝɨɪɧɨɣ ɦɟɫɬɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɟ ɧɚɪɭɲɚɸɳɢɟ ɷɤɨɥɨɝɢɸ ɦɟɫɬɧɨɫɬɢ. Ɉɫɧɨɜɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 97 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ». 
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7.6 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɭɫɨɜɨɣ Ƚɗɋ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ:  

1. ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ;   
2.ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ 

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

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

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

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

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ;  
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;  
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
 

7.7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ȼ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ, ɩɪɨɰɟɫɫɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɦɨɧɬɚɠɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɢ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ. ɇɚɥɚɝɚɸɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɜɵɛɪɨɫɚɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ 
ɡɚɤɨɧɨɦ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 04.05.1999 ɝ (ɢɡɦɟɧёɧ 
13.07.2015 ɝ.). 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

 ɭɤɪɵɬɢɟ ɫɵɩɭɱɢɯ ɝɪɭɡɨɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɞɭɜɚɧɢɹ ɢ ɩɨɬɟɪɶ ɩɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɞɟɪɠɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɚɯ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 
ɷɦɢɫɫɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ; 

 ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɥɟɠɚɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; 

 ɡɚɩɪɟɬ ɧɚ ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɭɸ ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɩɪɟɞɟɥɚɯ ɫɬɨɹɧɤɢ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɨɛɴɟɤɬɚɯ; 
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 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ, ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 
ɢ ɝɢɞɪɨɨɛɟɫɩɵɥɟɜɚɧɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ ɢ ɛɟɬɨɧɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. 

 
7.8 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 21.11.2007 ɝɨɞɚ № 

800 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74-ɎɁ ɨɬ 03.06.2006 (ɢɡɦ. 
31.10.2016 ɝ.) ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɞɨɨɯɪɚɧɧɚɹ 
ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ ɫɟɥɶɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱёɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. 
ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɝɪɚɧɢɰɚ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ 
ɩɨɥɨɫɵ, ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ 
ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 21.11.2007 ɝɨɞɚ № 
800 ɜɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 

 ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ, ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

 ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 

 ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 

 ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 

 ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ 

ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

 ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
 ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɜɚɥɨɜ ɪɚɡɦɵɜɚɟɦɵɯ ɝɪɭɧɬɨɜ; 
 ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ, ɤɪɨɦɟ ɚɜɬɨɦɨɛɢɥɟɣ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. 
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7.9 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɫɬɭɩɥɟɧɢɸ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɭ ɪɟɤ ɧɢɠɟ ɩɥɨɬɢɧɵ. Ʉɪɨɦɟ 
ɷɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ 
ɨɩɪɟɞɟɥёɧɧɨɝɨ ɨɛɴёɦɚ 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, ɨɬɧɟɫɟɧɵ 
ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 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: 
1. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɬɚɧɰɢɢ ɨɛɨɪɭɞɨɜɚɬɶ ɫɥɢɜɧɵɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 

ɪɟɡɟɜɭɚɪɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɨɛɟɫɩɟɱɚɬ ɩɨɥɧɵɣ ɫɛɨɪ ɦɚɫɥɚ; 
2. Ɍɭɪɛɢɧɵ ɨɫɧɚɫɬɢɬɶ ɫɨɜɪɟɦɟɧɧɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 

ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦɢ ɩɨɩɚɞɚɧɢɟ ɦɚɫɥɚ ɜ ɜɨɞɭ; 
3. ɋɬɨɱɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɜɨɞɵ ɫɛɪɚɫɵɜɚɬɶ ɜ ɜɨɞɨёɦ ɧɟɡɚɝɪɹɡɧɟɧɧɵɦɢ; 
4. ɏɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɟɪɟɞ ɜɵɩɭɫɤɨɦ ɜ ɜɨɞɨёɦ ɨɱɢɳɚɬɶ ɢ 

ɯɥɨɪɢɪɨɜɚɬɶ; 
5. Ɍɜёɪɞɵɟ ɨɫɚɞɤɢ ɢɡ ɨɬɫɬɨɣɧɢɤɨɜ ɜɵɜɨɡɢɬɶ ɧɚ ɫɜɚɥɤɢ ɢɥɢ ɭɬɢɥɢɡɚɰɢɸ. 
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8.Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 

ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɬɚɤ ɤɚɤ ɨɧɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɧɚɤɨɩɥɟɧɚ 

ɢ ɟё ɪɟɚɥɢɡɚɰɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɦɝɧɨɜɟɧɧɨ, ɩɨ ɦɟɪɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1: 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɜɩɟɪɜɵɟ ɝɨɞɵ ɜɵɩɭɫɤɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ 

2025 2026 2027 2028 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 348,00 348,00 348,00 348,00 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱ 

5 890,00 5 890,00 5 890,00 5 890,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ·ɱ 

2 049 720,00 2 049 720,00 2 049 720,00 2 049 720,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

1,00 1,00 1,00 1,00 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 

20 497,20 20 497,20 20 497,20 20 497,20 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 

2 029 222,80 2 029 222,80 2 029 222,80 2 029 222,80 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ·ɱ 

1 286,00 1 318,00 1 349,00 1 379,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ.ɪɭɛ. 

2 609 580 52
0,80 

2 674 515 65
0,40 

2 737 421 55
7,20 

2 798 298 24
1,20 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɬɵɫ.ɪɭɛ. 36 244 173,9
0 

37 146 050,7
0 

38 019 743,8
5 

38 865 253,3
5 
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8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 
2017-2042 ɝɝ.ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
- Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɇɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

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

ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 300 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 72 ɦɟɫɹɰɚ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2: 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ ɜɩɟɪɜɵɟ ɝɨɞɵ 

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

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 88 809 600 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 95 352 000 

ɂɬɨɝɨ - 184 161 600 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9), ɬɚɛɥɢɰɚ 8.3: 

 
Ɍɚɛɥɢɰɚ 8.3 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ,ɬɵɫ.ɪɭɛ 

ɈȺɈ"ɋɈ-ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 47 112 240,00 

ɈȺɈȺɌɋ(ɚɞɦɢɧɢɫɬɪɚɬɨɪɬɨɪɝɨɜɨɣɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 4 712 712,00 

ɈȺɈɐɎɊ(ɰɟɧɬɪɮɢɧɚɧɫɨɜɵɯɪɚɫɱɟɬɨɜ) 0,00032 ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 1 374 720,00 

ɂɬɨɝɨ - 53 199 672,00 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɉɨɞɤɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ ɫɨɫɬɚɜɥɹɟɬ 4,8ɪɭɛ. 
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Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4: 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 
261 212 534,
39 

313 585 575,
31 

314 987 622,
57 

314 987 622,
57 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 
146 369 669,
37 

172 229 636,
02 

169 431 204,
04 

166 407 322,
86 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 
184 161 600,
00 

184 161 600,
00 

184 161 600,
00 

184 161 600,
00 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

13 722 156,5
0 

16 146 528,3
8 

15 884 175,3
8 

15 600 686,5
2 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 

53 199 672,0
0 

53 199 672,0
0 

53 199 672,0
0 

53 199 672,0
0 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 
18 902 400,0
0 

20 620 800,0
0 

20 620 800,0
0 

20 620 800,0
0 

ɂɬɨɝɨ 
677 568 032,
27 

759 943 811,
71 

758 285 073,
99 

754 977 703,
95 

 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2: 
 



  
106 

 

Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 

8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɑɭɫɨɜɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ. 

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ–20%; 
 ɇȾɋ–20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ–34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ–2,2% 
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1ɬɵɫ.ɤȼɬ·ɱ–4,8ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
Ɍɚɛɥɢɰɚ 8.5 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞɪɟɚɥɢɡɚɰɢɢɩɪɨɟɤɬɚ 

2028 2029 2030 2031 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 90,34 540,39 601,47 665,19 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 960,60 1024,26 1035,78 1044,83 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 23,94 23,94 23,94 23,94 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ 383,37 376,44 369,51 362,58 

38%

22%

27%

2% 8%
3%

А̥о̬т̛̚а̶̛о̦̦̼е отч̛̭ле̛̦́

ˀа̵̭од ̦а ̭т̬а̵о̏а̛̦е

Эк̭плуата̶̛о̦̦̼е ̚ат̬ат̼

ˀа̵̭од ̦а ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̵̦̦̼ ̴о̦до̏

ˀа̵̭од ̦а у̭лу̛̐ ̬е̐ул̛̬у̀щ̵̛ 
ко̥па̛̦̜

Нало̐ ̦а ̏оду
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8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɥɹ ɰɟɥɟɜɨɝɨ 
ɜɚɪɢɚɧɬɚ ɜ ɬɚɛɥɢɰɟ 8.6: 

 
Ɍɚɛɥɢɰɚ 8.6 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 

ȼɵɪɭɱɤɚ(ɧɟɬɬɨ),ɦɥɧ.ɪɭɛ. 4700,12 4816,65 4929,55 5044,51 5128,32 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ,ɦɥɧ.ɪɭɛ. 677,57 759,94 758,28 754,98 751,67 

EBITDA(ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ),ɦɥɧ.ɪɭɛ. 4022,55 4056,71 4171,26 4289,53 4376,65 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ,ɦɥɧ.ɪɭɛ. 804,51 811,34 834,25 857,90 875,33 

NOPAT(ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ),ɦɥɧ.ɪɭɛ. 3218,04 3245,36 3337,01 3431,62 3501,32 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 20 20 20 20 20 

 

Ɉɛɴёɦ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴёɦɚ ɜɚɥɨɜɨɣ ɩɪɢɛɵɥɢ ɢ ɜɟɥɢɱɢɧɵ 
ɧɚɥɨɝɨɜ, ɢ ɪɚɫɬёɬ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɬɨ ɩɨɤɚɡɚɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 8.4: 

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
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 Ɋɢɫɭɧɨɤ 8.5– Ʉɷɲ-Ɏɥɨ (ɦɥɪɞ.ɪɭɛ) 

 
8.5 ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɨɬɪɚɠɚɸɳɢɯ ɫɨɨɬɧɨɲɟɧɢɟ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɢɧɬɟɪɟɫɚɦ ɟɝɨ 
ɭɱɚɫɬɧɢɤɨɜ.  

Ʉɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.7: 
 
Ɍɚɛɥɢɰɚ 8.7 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 124 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 2406,09 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,17 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,18 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 61576,83 
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8.6 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

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

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 
Ɍɚɛɥɢɰɚ 8.8 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 

ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
Ƚɨɞ 2025 2026 2027 2028 2029 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 887,43 1252,68 1257,05 1274,07 1285,28 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 621,26 842,77 866,32 890,69 908,84 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 266,18 409,90 390,73 383,37 376,44 

 

8.7 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɂɧɜɟɫɬɢɰɢɢ – ɜɥɨɠɟɧɢɹ ɤɚɩɢɬɚɥɚ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɩɪɢɛɵɥɢ. 

ɂɧɜɟɫɬɢɰɢɢ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɨɜɪɟɦɟɧɧɨɣ ɷɤɨɧɨɦɢɤɢ. Ɉɬ 
ɤɪɟɞɢɬɨɜ ɢɧɜɟɫɬɢɰɢɢ ɨɬɥɢɱɚɸɬɫɹ ɫɬɟɩɟɧɶɸ ɪɢɫɤɚ ɞɥɹ ɢɧɜɟɫɬɨɪɚ (ɤɪɟɞɢɬɨɪɚ) — 
ɤɪɟɞɢɬ ɢ ɩɪɨɰɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɪɚɳɚɬɶ ɜ ɨɝɨɜɨɪёɧɧɵɟ ɫɪɨɤɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɢɧɜɟɫɬɢɰɢɢ (ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɣ ɤɚɩɢɬɚɥ) ɜɨɡɜɪɚɳɚɸɬɫɹ 
ɢ ɩɪɢɧɨɫɹɬ ɞɨɯɨɞ ɬɨɥɶɤɨ ɜ ɩɪɢɛɵɥɶɧɵɯ ɩɪɨɟɤɬɚɯ. ȿɫɥɢ ɩɪɨɟɤɬ ɭɛɵɬɨɱɟɧ — 
ɢɧɜɟɫɬɢɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɭɬɪɚɱɟɧɵ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ.  

ȼɵɪɭɱɤɚ (ɨɛɨɪɨɬ, ɨɛɴёɦ ɩɪɨɞɚɠ) — ɤɨɥɢɱɟɫɬɜɨ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɢɥɢ 
ɢɧɵɯ ɛɥɚɝ, ɩɨɥɭɱɚɟɦɵɯ ɤɨɦɩɚɧɢɟɣ ɡɚ ɨɩɪɟɞɟɥёɧɧɵɣ ɩɟɪɢɨɞ ɟё ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ 
ɨɫɧɨɜɧɨɦ ɡɚ ɫɱёɬ ɩɪɨɞɚɠɢ ɬɨɜɚɪɨɜ ɢɥɢ ɭɫɥɭɝ ɫɜɨɢɦ ɤɥɢɟɧɬɚɦ. 

ȼɥɢɹɧɢɟ ɜɵɛɪɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɢɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɞɨɯɨɞɚ ɩɨɤɚɡɚɧɨ ɧɚ ɫɥɟɞɭɸɳɢɯ ɪɢɫɭɧɤɚɯ 8.7 – 8.10: 
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Ɋɢɫɭɧɨɤ 8.5–ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, 
ɦɥɪɞ. ɪɭɛ. 

 

 

Ɋɢɫɭɧɨɤ 8.6– ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 
ɢɧɜɟɫɬɢɰɢɣ, ɦɥɪɞ. ɪɭɛ. 
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Ɋɢɫɭɧɨɤ 8.7– ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ, ɦɥɪɞ. 
ɪɭɛ. 

 

 

Ɋɢɫɭɧɨɤ 8.8– ɋɭɦɦɚ NPVɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɦɥɪɞ. ɪɭɛ. 

 
Ɍɚɛɥɢɰɚ 8.9 - Ɉɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 124 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 2406,09 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,17 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,18 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 61576,83 
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9. Ɂɚɡɟɦɥɹɸɳɢɟ ɤɨɧɬɭɪɵ Ƚɗɋ ɢ Ɋɍ, ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ, 
ɫɩɨɫɨɛɵ ɡɚɳɢɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɥɸɞɟɣ. 

 
9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ 

ɪɚɡɜɢɬɢɹ ɬɟɨɪɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɥɟɣ ɫɱɢɬɚɥɢɫɶ ɨɞɧɢɦɢ ɢɡ ɫɥɨɠɧɟɣɲɢɯ ɡɚɞɚɱ 
ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ. Ɉɫɧɨɜɧɚɹ ɬɪɭɞɧɨɫɬɶ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɬɨɦ, ɱɬɨ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɫɬɪɭɤɬɭɪɚ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɡɟɦɥɢ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɡɚɡɟɦɥɢɬɟɥɢ, ɢɦɟɟɬ 
ɞɨɜɨɥɶɧɨ ɧɟɨɞɧɨɪɨɞɧɨɟ ɢ ɢɡɦɟɧɹɸɳɟɟɫɹ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɡɨɧɚ) ɭɞɟɥɶɧɨɟ 
ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. ɋɬɟɩɟɧɶ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɮɚɤɬɨɪɨɜ: ɜɢɞɚ ɩɨɱɜ, ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɨɪɨɞ, ɤɨɥɟɛɚɧɢɣ ɭɪɨɜɧɟɣ 
ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ, ɜɢɞɚ ɢ 
ɤɨɥɢɱɟɫɬɜɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ ɢ ɞɪ. 

ȼ ɨɫɧɨɜɟ ɜɫɟɯ ɪɚɡɞɟɥɨɜ ɬɟɨɪɢɢ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ (ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɩɢɫɚɧɢɹ ɢɯ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ, ɦɟɬɨɞɨɜ ɩɪɟɞɩɪɨɟɤɬɧɵɯ ɢɡɵɫɤɚɧɢɣ, ɪɚɫɱɟɬɚ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ) ɥɟɠɢɬ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɡɚɡɟɦɥɢɬɟɥɶ — ɡɟɦɥɹ. 
Ɇɨɞɟɥɶ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɞɨɥɠɧɚ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɬɪɚɠɚɬɶ ɜɥɢɹɧɢɟ ɮɚɤɬɨɪɨɜ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɹɜɥɟɧɢɟ, ɨɞɧɚɤɨ ɢɯ ɜɵɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨ ɥɢɲɶ 
ɩɭɬɟɦ ɢɡɭɱɟɧɢɹ ɹɜɥɟɧɢɹ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɢɡɭɱɟɧɢɟ ɹɜɥɟɧɢɹ 
ɨɤɚɡɵɜɚɟɬ ɪɚɡɜɢɬɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɨɞɟɥɟɣ ɫɢɫɬɟɦɵ.  

Ɂɚɡɟɦɥɹɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ (Ɂɍ) ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɡɚɡɟɦɥɢɬɟɥɹ ɢ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ, Ɂɍ 
ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɪɚɡɧɵɟ ɮɭɧɤɰɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚ ɞɟɥɹɬ ɧɚ 
ɝɪɨɡɨɡɚɳɢɬɧɵɟ, ɪɚɛɨɱɢɟ, ɡɚɳɢɬɧɵɟ. Ƚɪɨɡɨɡɚɳɢɬɧɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 
ɡɚɡɟɦɥɟɧɢɹ ɫɬɟɪɠɧɟɜɵɯ, ɬɪɨɫɨɜɵɯ ɝɪɨɦɨɨɬɜɨɞɨɜ. Ɉɧɢ ɪɟɲɚɸɬ ɡɚɞɚɱɭ ɨɬɜɨɞɚ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɬɨɤɚ ɜ ɡɟɦɥɸ.Ɋɚɛɨɱɢɟ ɭɫɬɪɨɣɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɣ 
ɪɟɠɢɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɭɫɥɨɜɢɹɯ. Ɂɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɨɡɜɨɥɹɸɬ ɩɪɢ ɧɟɩɪɟɞɜɢɞɟɧɧɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ 
ɧɟɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɣ ɮɚɡɵ ɡɚɳɢɬɢɬɶ ɨɬ ɩɨɪɚɠɟɧɢɹ 
ɷɥɟɤɬɪɨɬɨɤɨɦ ɥɸɞɟɣ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɂɚɡɟɦɥɟɧɢɟ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɦɨɠɟɬ ɛɵɬɶ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɦ. Ɍɚɤɢɟ ɪɟɲɟɧɢɹ 
ɩɨɡɜɨɥɹɸɬ ɫɷɤɨɧɨɦɢɬɶ ɪɟɫɭɪɫɵ. ɇɟɪɟɞɤɨ ɜ ɧɚɛɨɪ ɮɭɧɤɰɢɣ ɭɫɬɪɨɣɫɬɜ ɜɯɨɞɢɬ 
ɤɚɤ ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɬɚɤ ɢ ɡɚɳɢɬɚ ɥɸɞɟɣ ɨɬ 
ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

 
9.2 Ɋɚɛɨɱɢɟ ɢ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɟ ɮɭɧɤɰɢɢ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 
 
Ɉɫɧɨɜɧɚɹ ɪɚɛɨɱɚɹ ɮɭɧɤɰɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɨɛɟɫɩɟɱɟɧɢɢ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɫɪɚɛɚɬɵɜɚɧɢɹ  ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɩɪɨɜɨɞɢɦɨɫɬɢ 
ɰɟɩɢ ɡɚɦɵɤɚɧɢɹ ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɪɚɛɨɱɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ɱɚɫɬɟɣ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ  ɧɚ ɡɚɡɟɦɥɟɧɧɵɣ ɤɨɪɩɭɫ ɢɥɢ ɡɟɦɥɸ. 

ɉɨɷɬɨɦɭ ɜɚɠɧɟɣɲɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɡɚɡɟɦɥɹɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɩɪɨɜɨɞɢɦɨɫɬɶ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɸ ɬɨɤɚ ɫ ɡɚɡɟɦɥɢɬɟɥɹ ɜ ɡɟɦɥɸ ɮɨɪɦɢɪɭɟɬɫɹ ɜɫɟɣ 
ɡɨɧɨɣ ɪɚɫɬɟɤɚɧɢɹ ɬɨɤɚ - ɨɛɴɟɦɨɦ ɡɟɦɥɢ, ɧɚɱɢɧɚɹ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɡɟɦɥɢɬɟɥɹ, 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ φ ɤɨɬɨɪɨɝɨ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɬɨɤɚ ̱ܫ ˊ ɜ ɡɟɦɥɸ ɪɚɜɟɧ 
φ, ɢ ɞɨ ɡɨɧɵ, ɜ ɤɨɬɨɪɨɣ φ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɟɧ ɧɭɥɸ (ɡɨɧɚ ɧɭɥɟɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ). 

ɗɥɟɤɬɪɨɡɚɳɢɬɧɚɹ ɮɭɧɤɰɢɹ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɬɨɢɬ ɜ ɨɝɪɚɧɢɱɟɧɢɢ 
ɞɨ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ ɧɚɩɪɹɠɟɧɢɹ, ɩɨɞ ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɨɩɚɫɬɶ ɱɟɥɨɜɟɤ, 
ɩɪɢɤɨɫɧɭɜɲɢɣɫɹ ɤ ɡɚɡɟɦɥɟɧɧɨɦɭ ɤɨɪɩɭɫɭ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ (ɤ ɦɟɬɚɥɥɢɱɟɫɤɢɦ   
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɱɚɫɬɹɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɧɨɪɦɚɥɶɧɨ ɧɟ ɧɚɯɨɞɹɳɢɦɫɹ ɩɨɞ 
ɧɚɩɪɹɠɟɧɢɟɦ), ɜɨ ɜɪɟɦɹ ɡɚɦɵɤɚɧɢɹ ɮɚɡɵ ɧɚ ɤɨɪɩɭɫ ɢɥɢ ɡɟɦɥɸ. 

Ɋɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɚ (Ɋɍ) ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɬɪɟɛɭɸɬ ɩɨɜɵɲɟɧɧɨɝɨ 
ɜɧɢɦɚɧɢɹ ɤ ɫɨɫɬɨɹɧɢɸ ɢ ɭɪɨɜɧɸ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ (Ɂɍ). 
ɉɨɫɥɟɞɧɢɟ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, 4 ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ: 

• ɨɛɟɫɩɟɱɟɧɢɟ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɹɯ 
ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɣ; 

• ɨɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨ ɢ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɚɜɚɪɢɣɧɵɯ 
ɬɨɤɨɜ; 

• ɪɚɛɨɱɟɟ ɡɚɡɟɦɥɟɧɢɟ ɫɟɬɟɣ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɣ; 
• ɫɧɢɠɟɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɥɢɹɧɢɣ ɧɚ ɜɬɨɪɢɱɧɵɟ ɰɟɩɢ. 
 
9.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 
 
Ɂɚɡɟɦɥɢɬɟɥɶ - ɷɬɨ ɨɫɧɨɜɧɨɣ ɷɥɟɦɟɧɬ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ,  

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɢɧɨɱɧɵɣ ɡɚɡɟɦɥɹɸɳɢɣ ɷɥɟɤɬɪɨɞ ɢɥɢ ɝɪɭɩɩɭ ɷɥɟɤɬɪɨɞɨɜ 
(ɤɨɧɬɭɪ ɡɚɡɟɦɥɟɧɢɹ), ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɤɨɧɬɚɤɬɟ ɫ ɡɟɦɥɟɣ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɱɟɪɟɡ ɩɪɨɜɨɞɹɳɭɸ ɫɪɟɞɭ. Ⱦɥɹ ɭɫɬɪɨɣɫɬɜɚ ɡɚɡɟɦɥɢɬɟɥɹ 
ɩɪɢɦɟɧɹɸɬ ɭɝɥɨɜɭɸ ɫɬɚɥɶ,ɤɪɭɝɥɭɸ ɫɬɚɥɶ, ɧɟɤɨɧɞɢɰɢɨɧɧɵɟ ɢ ɦɚɥɨɦɟɪɧɵɟ 
ɬɪɭɛɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɤɚɱɟɫɬɜɟ ɡɚɡɟɦɥɢɬɟɥɟɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɪɭɠɟɧɢɣ, ɫɜɢɧɰɨɜɵɟ ɨɛɨɥɨɱɤɢ ɤɚɛɟɥɟɣ, ɚɪɦɚɬɭɪɭ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɫɬɟɧ, ɜɨɞɨɩɪɨɜɨɞɧɵɟ ɢ ɞɪɭɝɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɩɪɨɥɨɠɟɧɧɵɟ ɜ ɡɟɦɥɟ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɲɩɭɧɬɵ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜɨɞɨɜɨɞɵ, ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɡɚɬɜɨɪɨɜ. ɉɪɢɱɟɦ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɡɚɡɟɦɥɢɬɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɫɜɹɡɚɧ ɫ ɡɚɡɟɦɥɹɸɳɢɦ ɤɨɧɬɭɪɨɦ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɧɟ ɦɟɧɟɟ ɱɟɦ ɞɜɭɦɹ ɩɪɨɜɨɞɧɢɤɚɦɢ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɦɢ ɜ 
ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɚɯ. ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ 
ɥɢɧɢɣ, ɩɨɜɬɨɪɧɨɟ ɡɚɡɟɦɥɟɧɢɟ ɧɭɥɟɜɨɝɨ ɩɪɨɜɨɞɚ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɨɛɨɥɨɱɤɢ 
ɤɚɛɟɥɟɣ. ȼ ɝɪɭɧɬɚɯ, ɝɞɟ ɭɫɢɥɟɧɧɭɸ ɤɨɪɪɨɡɢɸ ɦɟɬɚɥɥɚ ɦɨɝɭɬ ɜɵɡɜɚɬɶ 
ɚɝɪɟɫɫɢɜɧɵɟ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ, ɩɪɢɦɟɧɹɸɬ ɨɰɢɧɤɨɜɚɧɧɵɟ ɢɥɢ ɨɦɟɞɧɟɧɧɵɟ 
ɡɚɡɟɦɥɢɬɟɥɢ.  

ȼɫɟ ɜɢɞɵ ɡɚɡɟɦɥɢɬɟɥɟɣ ɭɫɥɨɜɧɨ ɞɟɥɹɬ ɧɚ ɞɜɟ ɝɪɭɩɩɵ. ɉɟɪɜɚɹ ɝɪɭɩɩɚ -  ɷɬɨ 
ɩɪɨɫɬɵɟ ɡɚɡɟɦɥɢɬɟɥɢ, ɫɨɫɬɨɹɳɢɟ ɜɫɟɝɨ ɢɡ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɚ. ȼɬɨɪɚɹ ɝɪɭɩɩɚ 
ɜɤɥɸɱɚɟɬ ɫɥɨɠɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ, ɫɨɫɬɨɹɳɢɟ ɢɡ 2-ɯ ɢ ɛɨɥɟɟ ɷɥɟɤɬɪɨɞɨɜ, 
ɨɛɪɚɡɭɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɤɨɦɛɢɧɚɰɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ (ɫɬɟɪɠɧɟɣ, ɭɝɨɥɤɨɜ, ɩɨɥɨɫ ɢ ɬ.ɩ.). ȿɫɥɢ ɜɫɟ ɷɥɟɤɬɪɨɞɵ ɫɥɨɠɧɨɝɨ 
ɡɚɡɟɦɥɢɬɟɥɹ ɪɚɫɩɨɥɨɠɟɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢ ɨɛɪɚɡɭɸɬ ɜ ɩɥɚɧɟ ɡɚɦɤɧɭɬɵɣ ɤɨɧɬɭɪ 
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ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɩɟɪɟɦɵɱɤɚɦɢ, ɬɨ ɟɝɨ ɧɚɡɵɜɚɸɬ ɡɚɡɟɦɥɹɸɳɟɣ ɫɟɬɤɨɣ, ɚ ɩɪɢ 
ɧɚɥɢɱɢɢ ɬɚɤɠɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ - ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɡɚɡɟɦɥɢɬɟɥɟɦ. 

ɉɨɦɢɦɨ ɡɚɡɟɦɥɟɧɢɹ ɞɥɹ ɡɚɳɢɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɱɟɧɶ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɡɚɧɭɥɟɧɢɟ. Ɂɚɳɢɬɧɨɟ ɡɚɧɭɥɟɧɢɟ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1 ɤȼ - 
ɩɪɟɞɧɚɦɟɪɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɨɬɤɪɵɬɵɯ ɩɪɨɜɨɞɹɳɢɯ ɱɚɫɬɟɣ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ ɝɟɧɟɪɚɬɨɪɚ ɢɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɫɟɬɹɯ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ, ɫ 
ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɵɦ ɜɵɜɨɞɨɦ ɢɫɬɨɱɧɢɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ, ɫ ɡɚɡɟɦɥɟɧɧɨɣ ɬɨɱɤɨɣ 
ɢɫɬɨɱɧɢɤɚ ɜ ɫɟɬɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɜɵɩɨɥɧɹɟɦɨɟ ɜ ɰɟɥɹɯ 
ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɥɸɛɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɜɤɥɸɱɚɹ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ 
ɧɢɯ ɩɨɧɢɠɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɢɦɟɟɬ ɧɭɥɟɜɭɸ ɬɨɱɤɭ ɢɥɢ ɧɟɣɬɪɚɥɶ; ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ, ɷɬɚ ɬɨɱɤɚ ɨɛɹɡɚɬɟɥɶɧɨ ɫɨɟɞɢɧɹɟɬɫɹ ɫ 
ɦɟɫɬɧɵɦ Ɂɍ, ɨɛɭɫɬɪɨɟɧɧɵɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɫɬɚɧɰɢɢ; 
Ɂɚɡɟɦɥɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ ɫ ɝɪɭɧɬɨɦ, ɜɫɥɟɞɫɬɜɢɟ 
ɱɟɝɨ ɬɚɤɚɹ ɬɨɱɤɚ ɧɚɡɵɜɚɟɬɫɹ ɝɥɭɯɨ-ɡɚɡɟɦɥёɧɧɨɣ; Ⱦɟɣɫɬɜɢɟ ɷɬɨɝɨ ɡɚɡɟɦɥɟɧɢɹ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɜɫɟ ɩɨɬɪɟɛɢɬɟɥɢ, ɩɨɞɤɥɸɱɚɟɦɵɟ ɤ ɞɚɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɩɨɞɫɬɚɧɰɢɢ ɱɟɪɟɡ ɪɚɡɜɟɬɜɥёɧɧɭɸ ɫɢɫɬɟɦɭ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. 

 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɥɸɛɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɜɤɥɸɱɚɹ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ 
ɧɢɯ ɩɨɧɢɠɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɢɦɟɟɬ ɧɭɥɟɜɭɸ ɬɨɱɤɭ ɢɥɢ ɧɟɣɬɪɚɥɶ; 

 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ, ɷɬɚ ɬɨɱɤɚ ɨɛɹɡɚɬɟɥɶɧɨ ɫɨɟɞɢɧɹɟɬɫɹ 
ɫ ɦɟɫɬɧɵɦ Ɂɍ, ɨɛɭɫɬɪɨɟɧɧɵɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɫɬɚɧɰɢɢ; 

 Ɂɚɡɟɦɥɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ ɫ ɝɪɭɧɬɨɦ, 
ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɬɚɤɚɹ ɬɨɱɤɚ ɧɚɡɵɜɚɟɬɫɹ ɝɥɭɯɨ-ɡɚɡɟɦɥёɧɧɨɣ; 

 Ⱦɟɣɫɬɜɢɟ ɷɬɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɜɫɟ ɩɨɬɪɟɛɢɬɟɥɢ, 
ɩɨɞɤɥɸɱɚɟɦɵɟ ɤ ɞɚɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɨɞɫɬɚɧɰɢɢ ɱɟɪɟɡ ɪɚɡɜɟɬɜɥёɧɧɭɸ 
ɫɢɫɬɟɦɭ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨ ɤɚɠɞɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɜɦɟɫɬɟ ɫ ɮɚɡɧɵɦɢ ɩɪɨɜɨɞɚɦɢ 
ɩɨɞɜɨɞɢɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ «ɧɭɥɟɜɚɹ ɡɚɳɢɬɧɚɹ» ɠɢɥɚ, ɭɠɟ ɡɚɡɟɦɥёɧɧɚɹ ɧɚɝɥɭɯɨ 
ɧɚ ɫɬɨɪɨɧɟ ɩɨɞɫɬɚɧɰɢɢ. Ɂɚɧɭɥɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɭɝɪɨɡɵ ɩɨɪɚɠɟɧɢɹ 
ɷɥɟɤɬɪɨɬɨɤɨɦ ɩɪɢ ɫɥɭɱɚɣɧɨɦ ɩɪɢɤɨɫɧɨɜɟɧɢɢ ɤ ɨɬɤɪɵɬɵɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 
ɱɚɫɬɹɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɚɜɚɪɢɢ ɨɤɚɡɚɜɲɢɦɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. ɉɪɢ 
ɫɪɚɜɧɟɧɢɢ ɢ ɜɵɛɨɪɟ ɦɟɠɞɭ ɡɚɧɭɥɟɧɢɟɦ ɢ ɡɚɡɟɦɥɟɧɢɟɦ,  ɜɫɟɝɞɚ ɧɭɠɧɨ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɡɚɧɭɥɟɧɢɟ ɝɚɪɚɧɬɢɪɭɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ 
ɩɨɜɪɟɠɞёɧɧɨɣ ɥɢɧɢɢ ɨɬ ɩɢɬɚɸɳɟɣ ɫɟɬɢ, ɚ ɡɚɡɟɦɥɟɧɢɟ – ɧɟɬ. 
 

9.4 Ɇɨɧɬɚɠ ɤɨɧɬɭɪɨɜ ɡɚɡɟɦɥɟɧɢɹ 
 
Ⱦɥɹ  ɡɚɡɟɦɥɟɧɢɹ  ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ  ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɨɥɠɧɵ ɛɵɬɶ  

ɢɫɩɨɥɶɡɨɜɚɧɵ ɟɫɬɟɫɬɜɟɧɧɵɟ  ɡɚɡɟɦɥɢɬɟɥɢ.  ȿɫɥɢ  ɩɪɢ ɷɬɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɢɥɢ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɢɦɟɟɬ ɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚ ɡɚɡɟɦɥɹɸɳɟɦ 
ɭɫɬɪɨɣɫɬɜɟ, ɬɨ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɥɢɲɶ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɧɢɠɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɬɨɤɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɨ ɟɫɬɟɫɬɜɟɧɧɵɦ 
ɡɚɡɟɦɥɢɬɟɥɹɦ ɢɥɢ ɫɬɟɤɚɸɳɢɯ ɫ ɧɢɯ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɯ  
ɡɚɡɟɦɥɢɬɟɥɟɣ  ɜ  ɤɚɱɟɫɬɜɟ  ɷɥɟɦɟɧɬɨɜ  ɡɚɡɟɦɥɹɸɳɢɯ  ɭɫɬɪɨɣɫɬɜ  ɧɟ  ɞɨɥɠɧɨ 
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ɩɪɢɜɨɞɢɬɶ  ɤ  ɢɯ  ɩɨɜɪɟɠɞɟɧɢɸ  ɩɪɢ  ɩɪɨɬɟɤɚɧɢɢ  ɩɨ  ɧɢɦ  ɬɨɤɨɜ  ɄɁ  ɢɥɢ  ɤ 
ɧɚɪɭɲɟɧɢɸ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɫ ɤɨɬɨɪɵɦɢ ɨɧɢ ɫɜɹɡɚɧɵ. 

ɍɫɬɪɨɣɫɬɜɨ ɟɫɬɟɫɬɜɟɧɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɬɚɤ ɤɚɤ ɨɧɢ ɭɠɟ 
ɫɭɳɟɫɬɜɭɸɬ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɡɚɡɟɦɥɹɟɦɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. ȼ ɤɚɱɟɫɬɜɟ 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ:  

1)  ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɫ ɡɟɦɥɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɮɭɧɞɚɦɟɧɬɵ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɦɟɸɳɢɟ ɡɚɳɢɬɧɵɟ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɩɨɤɪɵɬɢɹ ɜ ɧɟɚɝɪɟɫɫɢɜɧɵɯ, ɫɥɚɛɨɚɝɪɟɫɫɢɜɧɵɯ ɢ ɫɪɟɞɧɟɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ; 

2) ɨɛɫɚɞɧɵɟ ɬɪɭɛɵ ɛɭɪɨɜɵɯ ɫɤɜɚɠɢɧ; 
3) ɩɪɨɥɨɠɟɧɧɵɟ ɜ ɡɟɦɥɟ ɜɨɞɨɩɪɨɜɨɞɧɵɟ ɢ ɞɪɭɝɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ, ɝɨɪɸɱɢɯ 
ɢɥɢ ɜɡɪɵɜɱɚɬɵɯ ɝɚɡɨɜ ɢ ɫɦɟɫɟɣ; 

4) ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɲɭɧɬɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜɨɞɨɜɨɞɵ, ɡɚɬɜɨɪɵ 
ɢ ɬ.ɩ.; 

5) ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɨɛɨɥɨɱɤɢ ɤɚɛɟɥɟɣ, ɩɪɨɥɨɠɟɧɧɵɯ ɜ ɡɟɦɥɟ. ȿɫɥɢ ɨɛɨɥɨɱɤɢ 
ɤɚɛɟɥɟɣ ɫɥɭɠɚɬ ɟɞɢɧɫɬɜɟɧɧɵɦɢ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, ɬɨ ɜ ɪɚɫɱɟɬɟ ɡɚɡɟɦɥɹɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ ɨɧɢ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɤɚɛɟɥɟɣ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. 
Ⱥɥɸɦɢɧɢɟɜɵɟ ɨɛɨɥɨɱɤɢ ɤɚɛɟɥɟɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ.; 

6) ɡɚɡɟɦɥɢɬɟɥɢ ɨɩɨɪ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ (ȼɅ), ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɡɚɡɟɦɥɹɸɳɢɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɩɪɢ ɩɨɦɨɳɢ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ ȼɅ, ɟɫɥɢ 
ɬɪɨɫ ɧɟ ɢɡɨɥɢɪɨɜɚɧ ɨɬ ɨɩɨɪ ȼɅ; 

7) ɪɟɥɶɫɨɜɵɟ ɩɭɬɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟ ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɯ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ 
ɢ ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɟɞɧɚɦɟɪɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɦɵɱɟɤ ɦɟɠɞɭ 
ɪɟɥɶɫɚɦɢ. 

8) ɞɪɭɝɢɟ ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɡɟɦɥɟ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹ 
ɉɪɢɦɟɧɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬ 

ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɭɫɬɚɧɨɜɨɤ, ɭɩɪɨɳɚɟɬ ɦɨɧɬɚɠ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɞ. 

Ⱦɥɹ  ɡɚɡɟɦɥɟɧɢɹ  ɜ  ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ  ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɪɚɡɥɢɱɧɵɯ 
ɧɚɡɧɚɱɟɧɢɣ, ɧɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ  ɩɪɢɛɥɢɠɟɧɧɵɯ ɨɞɧɚ ɤ ɞɪɭɝɨɣ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ  
ɩɪɢɦɟɧɹɬɶ  ɨɞɧɨ  ɨɛɳɟɟ  ɡɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. 

Ⱦɥɹ  ɨɛɴɟɞɢɧɟɧɢɹ  ɡɚɡɟɦɥɹɸɳɢɯ  ɭɫɬɪɨɣɫɬɜ  ɪɚɡɧɵɯ  ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ  ɜ  
ɨɞɧɨ  ɨɛɳɟɟ ɡɚɡɟɦɥɹɸɳɟɟ  ɭɫɬɪɨɣɫɬɜɨ  ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ  ɜɫɟ ɢɦɟɸɳɢɟɫɹ ɜ 
ɧɚɥɢɱɢɢ ɟɫɬɟɫɬɜɟɧɧɵɟ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɬɹɠɟɧɧɵɟ, ɡɚɡɟɦɥɹɸɳɢɟ ɩɪɨɜɨɞɧɢɤɢ. 
ɂɯ ɱɢɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. 

Ɂɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɡɚɡɟɦɥɟɧɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 
ɨɞɧɨɝɨ ɢɥɢ ɪɚɡɥɢɱɧɵɯ ɧɚɡɧɚɱɟɧɢɣ ɢ ɧɚɩɪɹɠɟɧɢɣ, ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɡɚɡɟɦɥɟɧɢɸ ɷɬɢɯ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ: ɡɚɳɢɬɵ 
ɥɸɞɟɣ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɢɡɨɥɹɰɢɢ, 
ɭɫɥɨɜɢɹɦ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɟɬɟɣ, ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɢ ɬ. ɞ. 
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ɉɪɢɦɟɧɟɧɢɟ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɱɚɳɟ ɜɫɟɝɨ ɬɪɟɛɭɟɬɫɹ ɧɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (Ɋɍ) ɩɨɞɫɬɚɧɰɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɩɨɞɫɬɚɧɰɢɢ ɜɛɢɜɚɸɬɫɹ ɜ ɡɟɦɥɸ ɜɟɪɬɢɤɚɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ. ȼ ɢɯ ɤɚɱɟɫɬɜɟ 
ɜɵɫɬɭɩɚɸɬ ɱɚɳɟ ɜɫɟɝɨ ɫɬɚɥɶɧɵɟ ɫɬɟɪɠɧɢ. Ɂɚɬɟɦ ɨɧɢ ɨɩɨɹɫɵɜɚɸɬɫɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɡɚɡɟɦɥɢɬɟɥɟɦ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɫɥɭɠɢɬ ɫɬɚɥɶɧɚɹ ɩɨɥɨɫɚ. 
ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɡɚɡɟɦɥɹɸɳɢɯ ɦɚɝɢɫɬɪɚɥɟɣ ɤ ɡɚɡɟɦɥɢɬɟɥɹɦ, ɚ ɬɚɤɠɟ ɩɨɥɨɫ ɫɜɹɡɢ 
ɤ ɡɚɡɟɦɥɢɬɟɥɹɦ ɢɡ ɬɪɭɛ ɢ ɫɬɟɪɠɧɟɣ, ɚ ɬɚɤɠɟ ɭɝɥɨɜɨɣ ɫɬɚɥɢ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɜɚɪɤɢ. ɉɨɥɨɫɵ ɫɜɹɡɢ ɢ ɦɚɝɢɫɬɪɚɥɢ ɡɚɡɟɦɥɟɧɢɹ ɫɜɚɪɢɜɚɸɬ 
ɜɧɚɯɥɟɫɬ, ɞɥɢɧɚ ɤɨɬɨɪɨɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɞɜɨɣɧɨɣ ɲɢɪɢɧɵ ɩɨɥɨɫɵ ɩɪɢ 
ɩɪɹɦɨɭɝɨɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɪɨɜɨɞɧɢɤɨɜ ɢ ɲɟɫɬɢ ɞɢɚɦɟɬɪɨɜ - ɩɪɢ ɤɪɭɝɥɨɦ 
ɫɟɱɟɧɢɢ. ɋɜɚɪɨɱɧɵɣ ɲɨɜ ɧɚɤɥɚɞɵɜɚɸɬ ɜ ɞɜɚ ɫɥɨɹ ɩɨ ɜɫɟɦ ɫɬɨɪɨɧɚɦ 
ɫɨɟɞɢɧɟɧɢɹ. ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɤɢ ɩɪɨɜɟɪɹɸɬ ɫɢɥɶɧɵɦɢ ɭɞɚɪɚɦɢ ɦɨɥɨɬɤɚ ɦɚɫɫɨɣ 
1,5 - 2 ɤɝ ɩɨ ɫɜɚɪɧɵɦ ɲɜɚɦ. 

ɉɪɨɞɨɥɶɧɵɟ  ɡɚɡɟɦɥɢɬɟɥɢ  ɞɨɥɠɧɵ  ɛɵɬɶ  ɩɪɨɥɨɠɟɧɵ  ɜɞɨɥɶ  ɨɫɟɣ  
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɫɨ ɫɬɨɪɨɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚ ɝɥɭɛɢɧɟ 0,5-0,7 ɦ ɨɬ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,8-1,0 ɦ ɨɬ  ɮɭɧɞɚɦɟɧɬɨɜ  ɢɥɢ  ɨɫɧɨɜɚɧɢɣ  
ɨɛɨɪɭɞɨɜɚɧɢɹ.  Ⱦɨɩɭɫɤɚɟɬɫɹ  ɭɜɟɥɢɱɟɧɢɟ  ɪɚɫɫɬɨɹɧɢɣ  ɨɬ ɮɭɧɞɚɦɟɧɬɨɜ  ɢɥɢ  
ɨɫɧɨɜɚɧɢɣ  ɨɛɨɪɭɞɨɜɚɧɢɹ  ɞɨ 1,5 ɦ  ɫ  ɩɪɨɤɥɚɞɤɨɣ  ɨɞɧɨɝɨ  ɡɚɡɟɦɥɢɬɟɥɹ  ɞɥɹ 
ɞɜɭɯ ɪɹɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɟɫɥɢ ɫɬɨɪɨɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɪɚɳɟɧɵ ɞɪɭɝ ɤ ɞɪɭɝɭ, 
ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɧɨɜɚɧɢɹɦɢ ɢɥɢ ɮɭɧɞɚɦɟɧɬɚɦɢ ɞɜɭɯ ɪɹɞɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 
3,0 ɦ.  

ɉɨɩɟɪɟɱɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ ɫɥɟɞɭɟɬ ɩɪɨɤɥɚɞɵɜɚɬɶ ɜ ɭɞɨɛɧɵɯ ɦɟɫɬɚɯ ɦɟɠɞɭ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɚ  ɝɥɭɛɢɧɟ 0,5-0,7 ɦ  ɨɬ  ɩɨɜɟɪɯɧɨɫɬɢ  ɡɟɦɥɢ.  Ɋɚɫɫɬɨɹɧɢɟ  
ɦɟɠɞɭ  ɧɢɦɢ  ɪɟɤɨɦɟɧɞɭɟɬɫɹ  ɩɪɢɧɢɦɚɬɶ ɭɜɟɥɢɱɢɜɚɸɳɢɦɫɹ ɨɬ ɩɟɪɢɮɟɪɢɢ ɤ 
ɰɟɧɬɪɭ ɡɚɡɟɦɥɹɸɳɟɣ ɫɟɬɤɢ. ɉɪɢ ɷɬɨɦ ɩɟɪɜɨɟ ɢ ɩɨɫɥɟɞɭɸɳɢɟ ɪɚɫɫɬɨɹɧɢɹ, 
ɧɚɱɢɧɚɹ ɨɬ ɩɟɪɢɮɟɪɢɢ, ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 4,0; 5,0; 6,0; 7,5; 
9,0; 11,0; 13,5; 16,0; 20,0 ɦ. Ɋɚɡɦɟɪɵ ɹɱɟɟɤ ɡɚɡɟɦɥɹɸɳɟɣ ɫɟɬɤɢ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ 
ɦɟɫɬɚɦ  ɩɪɢɫɨɟɞɢɧɟɧɢɹ  ɧɟɣɬɪɚɥɟɣ  ɫɢɥɨɜɵɯ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  ɢ  
ɤɨɪɨɬɤɨɡɚɦɵɤɚɬɟɥɟɣ  ɤ ɡɚɡɟɦɥɹɸɳɟɦɭ ɭɫɬɪɨɣɫɬɜɭ, ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 6ɯ6 
ɦ.  

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ  ɡɚɡɟɦɥɢɬɟɥɢ  ɫɥɟɞɭɟɬ  ɩɪɨɤɥɚɞɵɜɚɬɶ  ɩɨ  ɤɪɚɸ  ɬɟɪɪɢɬɨɪɢɢ,  
ɡɚɧɢɦɚɟɦɨɣ ɡɚɡɟɦɥɹɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɨɛɪɚɡɨɜɵɜɚɥɢ ɡɚɦɤɧɭɬɵɣ ɤɨɧɬɭɪ.  

ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɩɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɴɟɡɞɨɦ ɧɭɠɧɨ ɡɚɤɥɚɞɵɜɚɬɶ 
ɞɜɟ-ɬɪɢ ɫɬɚɥɶɧɵɟ ɩɨɥɨɫɵ ɜ ɮɨɪɦɟ ɤɨɡɵɪɶɤɚ ɫ ɩɨɫɬɟɩɟɧɧɵɦ ɡɚɝɥɭɛɥɟɧɢɟɦ ɧɚ 
1,5–2 ɦ. 

ȼ ɦɟɫɬɚɯ ɩɟɪɟɤɪɟɳɢɜɚɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ ɫ ɤɚɛɟɥɹɦɢ, 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ ɩɭɬɹɦɢ, ɜ ɦɟɫɬɚɯ ɢɯ ɜɜɨɞɚ ɜ ɡɞɚɧɢɹ ɢ ɜ 
ɞɪɭɝɢɯ ɦɟɫɬɚɯ, ɝɞɟ ɜɨɡɦɨɠɧɵ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ 
ɡɚɳɢɬɧɵɯ ɩɪɨɜɨɞɧɢɤɨɜ, ɷɬɢ ɩɪɨɜɨɞɧɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ. 

Ɇɟɫɬɚ ɫɨɟɞɢɧɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɥɢɜɚɬɶ ɛɢɬɭɦɨɦ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɤɨɪɪɨɡɢɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɱɢɫɥɨ ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɪɚɜɧɨ ɤɚɤ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɜɟɥɢɱɢɜɚɸɬ 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ ɬɪɭɛɧɨɣ 
ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɞɟɠɧɨ ɜɵɩɨɥɧɟɧɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ 



  
118 

ɬɪɭɛ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɫ ɤɨɪɩɭɫɨɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɵɟ ɨɧɢ ɜɜɨɞɹɬɫɹ. 
Ɉɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɟ ɡɚɡɟɦɥɹɸɳɢɟ ɩɪɨɜɨɞɧɢɤɢ ɨɤɪɚɲɢɜɚɸɬɫɹ ɜ ɱɟɪɧɵɣ ɰɜɟɬ. 

ȼ ɩɨɦɟɳɟɧɢɹɯ ɫɭɯɢɯ, ɛɟɡ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɵ, ɡɚɡɟɦɥɹɸɳɢɟ ɢ ɧɭɥɟɜɵɟ 
ɡɚɳɢɬɧɵɟ ɩɪɨɜɨɞɧɢɤɢ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɤɥɚɞɵɜɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɫɬɟɧɚɦ. 

ȼɨ ɜɥɚɠɧɵɯ, ɫɵɪɵɯ ɢ ɨɫɨɛɨ ɫɵɪɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ 
ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɨɣ ɡɚɡɟɦɥɹɸɳɢɟ ɢ ɧɭɥɟɜɵɟ ɡɚɳɢɬɧɵɟ ɩɪɨɜɨɞɧɢɤɢ ɫɥɟɞɭɟɬ 
ɩɪɨɤɥɚɞɵɜɚɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɫɬɟɧ ɧɟ ɦɟɧɟɟ ɱɟɦ 10 ɦɦ. ɋɚɦɚ ɦɚɝɢɫɬɪɚɥɶ 
ɜɵɜɨɞɢɬɫɹ ɤ ɦɟɫɬɭ ɭɫɬɪɨɣɫɬɜɚ ɡɚɡɟɦɥɟɧɢɹ. 

ɇɚ Ƚɗɋ ɞɥɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜɫɟɯ ɧɚɩɪɹɠɟɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɳɟɟ 
ɡɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɥɸɛɨɟ 
ɜɪɟɦɹ ɝɨɞɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 0,5 Ɉɦ. 

ȼ ɫɥɭɱɚɹɯ ɤɨɝɞɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɈɊɍ, ɁɊɍ) ɧɚɯɨɞɢɬɫɹ ɧɟ 
ɫɨɜɦɟɫɬɧɨ ɫ  Ƚɗɋ, ɬɨ ɫɜɹɡɶ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɹ Ƚɗɋ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɩɥɨɬɢɧɵ ɫ ɡɚɡɟɦɥɹɸɳɢɦ ɤɨɧɬɭɪɨɦ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɛɟɥɟɦ ɡɚɡɟɦɥɟɧɢɹ, 
ɦɚɝɢɫɬɪɚɥɶɸ ɡɚɡɟɦɥɟɧɢɹ ɢ ɝɪɨɡɨɡɚɳɢɬɧɵɦɢ ɬɪɨɫɚɦɢ Ʌɗɉ. 

ȼ ɤɚɱɟɫɬɜɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ 
ɡɞɚɧɢɹ Ƚɗɋ ɢ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɜɨɞɨɣ ɢ ɝɪɭɧɬɨɦ. 

Ʉ ɡɚɡɟɦɥɹɸɳɟɦɭ ɤɨɧɬɭɪɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ 
ɡɚɡɟɦɥɹɸɳɢɟ ɫɢɫɬɟɦɵ ɬɪɨɫ-ɨɩɨɪɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ. 

ȼ  ɰɟɥɹɯ  ɜɵɪɚɜɧɢɜɚɧɢɹ  ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ  ɩɨɬɟɧɰɢɚɥɚ  ɢ  ɨɛɟɫɩɟɱɟɧɢɹ  
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɤ  ɡɚɡɟɦɥɢɬɟɥɸ  ɧɚ  ɬɟɪɪɢɬɨɪɢɢ,  ɡɚɧɹɬɨɣ  
ɨɛɨɪɭɞɨɜɚɧɢɟɦ,  ɫɥɟɞɭɟɬ  ɩɪɨɤɥɚɞɵɜɚɬɶ  ɩɪɨɞɨɥɶɧɵɟ  ɢ  ɩɨɩɟɪɟɱɧɵɟ  
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ  ɡɚɡɟɦɥɢɬɟɥɢ  ɢ  ɨɛɴɟɞɢɧɹɬɶ  ɢɯ ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɡɚɡɟɦɥɹɸɳɭɸ 
ɫɟɬɤɭ 6ɯ6 ɦ. 

Ɂɚɡɟɦɥɹɸɳɟɟ  ɭɫɬɪɨɣɫɬɜɨ,  ɤɨɬɨɪɨɟ  ɜɵɩɨɥɧɹɟɬɫɹ  ɫ  ɫɨɛɥɸɞɟɧɢɟɦ  
ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɧɚɩɪɹɠɟɧɢɸ ɩɪɢɤɨɫɧɨɜɟɧɢɹ, ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ ɩɪɢ ɫɬɟɤɚɧɢɢ  ɫ  ɧɟɝɨ  ɬɨɤɚ  ɡɚɦɵɤɚɧɢɹ  ɧɚ  
ɡɟɦɥɸ  ɡɧɚɱɟɧɢɹ  ɧɚɩɪɹɠɟɧɢɣ  ɩɪɢɤɨɫɧɨɜɟɧɢɹ,  ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ  
ɧɨɪɦɢɪɨɜɚɧɧɵɯ (ɫɦ.  ȽɈɋɌ  12.1.038).  ɋɨɩɪɨɬɢɜɥɟɧɢɟ  ɡɚɡɟɦɥɹɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɨɩɭɫɬɢɦɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɧɚ 
ɡɚɡɟɦɥɹɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ ɢ ɬɨɤɭ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ.  

ɉɪɢ  ɨɩɪɟɞɟɥɟɧɢɢ  ɡɧɚɱɟɧɢɹ  ɞɨɩɭɫɬɢɦɨɝɨ  ɧɚɩɪɹɠɟɧɢɹ  ɩɪɢɤɨɫɧɨɜɟɧɢɹ  ɜ  
ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ  ɜɪɟɦɟɧɢ  ɜɨɡɞɟɣɫɬɜɢɹ  ɫɥɟɞɭɟɬ  ɩɪɢɧɢɦɚɬɶ  ɫɭɦɦɭ  
ɜɪɟɦɟɧɢ  ɞɟɣɫɬɜɢɹ  ɡɚɳɢɬɵ  ɢ ɩɨɥɧɨɝɨ  ɜɪɟɦɟɧɢ  ɨɬɤɥɸɱɟɧɢɹ  ɜɵɤɥɸɱɚɬɟɥɹ.  
ɉɪɢ  ɨɩɪɟɞɟɥɟɧɢɢ  ɞɨɩɭɫɬɢɦɵɯ  ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɣ  ɩɪɢɤɨɫɧɨɜɟɧɢɹ  ɭ  
ɪɚɛɨɱɢɯ  ɦɟɫɬ,  ɝɞɟ  ɩɪɢ  ɩɪɨɢɡɜɨɞɫɬɜɟ  ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ  ɦɨɝɭɬ  
ɜɨɡɧɢɤɧɭɬɶ  ɄɁ  ɧɚ  ɤɨɧɫɬɪɭɤɰɢɢ,  ɞɨɫɬɭɩɧɵɟ  ɞɥɹ  ɩɪɢɤɨɫɧɨɜɟɧɢɹ 
ɩɪɨɢɡɜɨɞɹɳɟɦɭ  ɩɟɪɟɤɥɸɱɟɧɢɹ  ɩɟɪɫɨɧɚɥɭ,  ɫɥɟɞɭɟɬ  ɩɪɢɧɢɦɚɬɶ  ɜɪɟɦɹ  
ɞɟɣɫɬɜɢɹ  ɪɟɡɟɪɜɧɨɣ ɡɚɳɢɬɵ, ɚ ɞɥɹ ɨɫɬɚɥɶɧɨɣ ɬɟɪɪɢɬɨɪɢɢ - ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ.  

ɉɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ ɫɥɟɞɭɟɬ ɡɚɤɥɚɞɵɜɚɬɶ ɜ ɝɪɭɧɬ ɧɚ 
ɝɥɭɛɢɧɚ ɧɟ ɦɟɧɟɟ 0,3 ɦ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɭ ɪɚɛɨɱɢɯ 
ɦɟɫɬ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɩɨɞɫɵɩɤɚ ɳɟɛɧɹ ɫɥɨɟɦ 
ɬɨɥɳɢɧɨɣ 0,1-0,2 ɦ.  
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ȼ  ɫɥɭɱɚɟ  ɨɛɴɟɞɢɧɟɧɢɹ  ɡɚɡɟɦɥɹɸɳɢɯ  ɭɫɬɪɨɣɫɬɜ  ɪɚɡɧɵɯ  ɧɚɩɪɹɠɟɧɢɣ  ɜ  
ɨɞɧɨ  ɨɛɳɟɟ ɡɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɞɨɥɠɧɨ 
ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɬɨɤɭ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 
ɨɛɴɟɞɢɧɹɟɦɵɯ ɈɊɍ.  
 ɉɪɢ  ɜɵɩɨɥɧɟɧɢɢ  ɡɚɡɟɦɥɹɸɳɟɝɨ  ɭɫɬɪɨɣɫɬɜɚ  ɫ  ɫɨɛɥɸɞɟɧɢɟɦ  
ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ  ɤ  ɟɝɨ  ɫɨɩɪɨɬɢɜɥɟɧɢɸ  ɢɥɢ  ɤ  ɧɚɩɪɹɠɟɧɢɸ  
ɩɪɢɤɨɫɧɨɜɟɧɢɹ,  ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɥɟɞɭɟɬ:  

ɩɪɨɤɥɚɞɵɜɚɬɶ  ɡɚɡɟɦɥɹɸɳɢɟ  ɩɪɨɜɨɞɧɢɤɢ,  ɩɪɢɫɨɟɞɢɧɹɸɳɢɟ  ɨɛɨɪɭɞɨɜɚɧɢɟ  
ɢɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɤ ɡɚɡɟɦɥɢɬɟɥɸ, ɜ ɡɟɦɥɟ ɧɚ ɝɥɭɛɢɧɟ ɧɟ ɦɟɧɟɟ 0,3 ɦ;  

ɩɪɨɤɥɚɞɵɜɚɬɶ  ɩɪɨɞɨɥɶɧɵɟ  ɢ  ɩɨɩɟɪɟɱɧɵɟ  ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ  ɡɚɡɟɦɥɢɬɟɥɢ (ɜ  
ɱɟɬɵɪɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ)  ɜɛɥɢɡɢ  ɦɟɫɬ  ɪɚɫɩɨɥɨɠɟɧɢɹ  ɡɚɡɟɦɥɹɟɦɵɯ  ɧɟɣɬɪɚɥɟɣ  
ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɨɪɨɬɤɨɡɚɦɵɤɚɬɟɥɟɣ.  

ȼɧɟɲɧɸɸ  ɨɝɪɚɞɭ  ɨɯɪɚɧɧɨɣ ɡɨɧɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ  ɧɟ  ɞɨɩɭɫɤɚɟɬɫɹ  
ɩɪɢɫɨɟɞɢɧɹɬɶ  ɤ ɡɚɡɟɦɥɹɸɳɟɦɭ ɭɫɬɪɨɣɫɬɜɭ.  

ȿɫɥɢ  ɨɬ  ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ  ɨɬɯɨɞɹɬ  ȼɅ 110 ɤȼ  ɢ  ɜɵɲɟ,  ɬɨ  ɨɝɪɚɞɭ  
ɫɥɟɞɭɟɬ  ɡɚɡɟɦɥɢɬɶ  ɫ ɩɨɦɨɳɶɸ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɞɥɢɧɨɣ 2-3 ɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɭ ɫɬɨɟɤ ɨɝɪɚɞɵ ɩɨ ɜɫɟɦɭ ɟɟ  ɩɟɪɢɦɟɬɪɭ  ɱɟɪɟɡ 20-50 ɦ.  
ɍɫɬɚɧɨɜɤɚ  ɬɚɤɢɯ  ɡɚɡɟɦɥɢɬɟɥɟɣ  ɧɟ  ɬɪɟɛɭɟɬɫɹ  ɞɥɹ  ɨɝɪɚɞɵ  ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ  
ɫɬɨɣɤɚɦɢ  ɢ  ɫ  ɬɟɦɢ  ɫɬɨɣɤɚɦɢ  ɢɡ  ɠɟɥɟɡɨɛɟɬɨɧɚ,  ɚɪɦɚɬɭɪɚ  ɤɨɬɨɪɵɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɨɟɞɢɧɟɧɚ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɡɜɟɧɶɹɦɢ ɨɝɪɚɞɵ. Ɉɝɪɚɠɞɟɧɢɟ 
ɫɥɟɞɭɟɬ ɩɪɢɫɨɟɞɢɧɹɬɶ  ɤ  ɜɧɟɲɧɟɦɭ ɡɚɡɟɦɥɹɸɳɟɦɭ  ɭɫɬɪɨɣɫɬɜɭ  ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 
ɱɟɬɵɪɟɯ ɬɨɱɤɚɯ. 

Ⱦɥɹ  ɢɫɤɥɸɱɟɧɢɹ  ɷɥɟɤɬɪɢɱɟɫɤɨɣ  ɫɜɹɡɢ  ɜɧɟɲɧɟɣ  ɨɝɪɚɞɵ  ɫ  ɡɚɡɟɦɥɹɸɳɢɦ  
ɭɫɬɪɨɣɫɬɜɨɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɝɪɚɞɵ ɞɨ ɷɥɟɦɟɧɬɨɜ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɞɨɥɶ ɧɟɟ ɫ  ɜɧɭɬɪɟɧɧɟɣ, ɜɧɟɲɧɟɣ ɢɥɢ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ, ɞɨɥɠɧɨ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ. ȼɵɯɨɞɹɳɢɟ ɡɚ ɩɪɟɞɟɥɵ ɨɝɪɚɞɵ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ, 
ɬɪɭɛɵ ɢ ɤɚɛɟɥɢ ɫ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɛɨɥɨɱɤɨɣ ɢɥɢ ɛɪɨɧɟɣ ɢ  ɞɪɭɝɢɟ  
ɦɟɬɚɥɥɢɱɟɫɤɢɟ  ɤɨɦɦɭɧɢɤɚɰɢɢ  ɞɨɥɠɧɵ  ɛɵɬɶ  ɩɪɨɥɨɠɟɧɵ  ɩɨɫɟɪɟɞɢɧɟ  ɦɟɠɞɭ 
ɫɬɨɣɤɚɦɢ  ɨɝɪɚɞɵ  ɧɚ  ɝɥɭɛɢɧɟ  ɧɟ  ɦɟɧɟɟ 0,5 ɦ.  ȼ  ɦɟɫɬɚɯ  ɩɪɢɦɵɤɚɧɢɹ  
ɜɧɟɲɧɟɣ  ɨɝɪɚɞɵ  ɤ ɡɞɚɧɢɹɦ  ɢ  ɫɨɨɪɭɠɟɧɢɹɦ,  ɚ  ɬɚɤɠɟ  ɜ  ɦɟɫɬɚɯ  ɩɪɢɦɵɤɚɧɢɹ  
ɤ  ɜɧɟɲɧɟɣ  ɨɝɪɚɞɟ  ɜɧɭɬɪɟɧɧɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ  ɨɝɪɚɠɞɟɧɢɣ  ɞɨɥɠɧɵ  ɛɵɬɶ  
ɜɵɩɨɥɧɟɧɵ  ɤɢɪɩɢɱɧɵɟ  ɢɥɢ  ɞɟɪɟɜɹɧɧɵɟ  ɜɫɬɚɜɤɢ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ.  

ɉɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɜɧɟɲɧɟɣ ɨɝɪɚɞɟ, ɫɥɟɞɭɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  ɗɬɢ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ  ɧɟ  
ɞɨɩɭɫɤɚɟɬɫɹ  ɭɫɬɚɧɚɜɥɢɜɚɬɶ  ɧɚ ɨɝɪɚɞɟ.  Ʌɢɧɢɹ,  ɫɨɟɞɢɧɹɸɳɚɹ  ɜɬɨɪɢɱɧɭɸ  
ɨɛɦɨɬɤɭ  ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  ɫ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɦ,  
ɪɚɫɩɨɥɨɠɟɧɧɵɦ  ɧɚ  ɨɝɪɚɞɟ,  ɞɨɥɠɧɚ  ɛɵɬɶ  ɢɡɨɥɢɪɨɜɚɧɚ  ɨɬ  ɡɟɦɥɢ  ɧɚ 
ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɡɟɦɥɹɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ.  

ɗɬɢ ɬɪɟɛɨɜɚɧɢɹ ɦɨɧɬɚɠɚ ɬɚɤ ɠɟ ɫɩɪɚɜɟɞɥɢɜɵ ɢ ɞɥɹ ɪɚɣɨɧɨɜ ɫ ɦɧɨɝɨɥɟɬɧɟɣ 
ɦɟɪɡɥɨɬɨɣ. 

ȼ ɪɚɣɨɧɚɯ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ, ɤɪɨɦɟ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ 
ɫɥɟɞɭɟɬ:  

1) ɩɨɦɟɳɚɬɶ ɡɚɡɟɦɥɢɬɟɥɢ ɜ ɧɟɩɪɨɦɟɪɡɚɸɳɢɟ ɜɨɞɨɟɦɵ ɢ ɬɚɥɵɟ ɡɨɧɵ;  
2) ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɫɚɞɧɵɟ ɬɪɭɛɵ ɫɤɜɚɠɢɧ;  
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3)  ɜ  ɞɨɩɨɥɧɟɧɢɟ  ɤ  ɭɝɥɭɛɥɟɧɧɵɦ  ɡɚɡɟɦɥɢɬɟɥɹɦ  ɩɪɢɦɟɧɹɬɶ  ɩɪɨɬɹɠɟɧɧɵɟ  
ɡɚɡɟɦɥɢɬɟɥɢ  ɧɚ  ɝɥɭɛɢɧɟ  ɨɤɨɥɨ 0,5 ɦ,  ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ  ɞɥɹ  ɪɚɛɨɬɵ  ɜ  ɥɟɬɧɟɟ  
ɜɪɟɦɹ  ɩɪɢ  ɨɬɬɚɢɜɚɧɢɢ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɡɟɦɥɢ;  

4) ɫɨɡɞɚɜɚɬɶ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɬɚɥɵɟ ɡɨɧɵ.  
ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1 ɤȼ, ɚ ɬɚɤɠɟ ɞɨ 1 ɤȼ ɫ 

ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ  ɞɥɹ  ɡɟɦɥɢ  ɫ  ɭɞɟɥɶɧɵɦ  ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ  ɛɨɥɟɟ 500 
Ɉɦ⋅ ɦ,  ɟɫɥɢ  ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ  ɩɨɥɭɱɢɬɶ  ɩɪɢɟɦɥɟɦɵɟ  ɩɨ  ɷɤɨɧɨɦɢɱɟɫɤɢɦ 
ɫɨɨɛɪɚɠɟɧɢɹɦ  ɡɚɡɟɦɥɢɬɟɥɢ,  ɞɨɩɭɫɤɚɟɬɫɹ  ɩɨɜɵɫɢɬɶ  ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ  
ɡɚɡɟɦɥɹɸɳɢɯ  ɭɫɬɪɨɣɫɬɜ  ɜ 0,002ρ  ɪɚɡ,  ɝɞɟ  ρ - ɷɤɜɢɜɚɥɟɧɬɧɨɟ  ɭɞɟɥɶɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ  ɡɟɦɥɢ,  Ɉɦ⋅ ɦ.  ɉɪɢ  ɷɬɨɦ  ɭɜɟɥɢɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ ɞɟɫɹɬɢɤɪɚɬɧɨɝɨ. 

Ɍɚɤɠɟ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɫɬɪɨɣɫɬɜɭ ɰɟɩɢ 
ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ: 

– ɜ ɧɢɯ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɡɴɟɞɢɧɹɸɳɢɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ. 
– ɡɚɡɟɦɥɹɸɳɢɟ ɡɚɳɢɬɧɵɟ ɩɪɨɜɨɞɧɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɨɯɪɚɧɟɧɵ ɨɬ 

ɯɢɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨ ɩɪɨɥɨɠɟɧɧɵɯ ɡɚɡɟɦɥɹɸɳɢɯ ɡɚɳɢɬɧɵɯ 

ɩɪɨɜɨɞɧɢɤɨɜ ɞɥɹ ɢɧɵɯ ɰɟɥɟɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
 
9.5Ɋɚɫɱɟɬ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ 
 
Ɋɚɫɱɟɬ ɡɚɡɟɦɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɫɨɨɪɭɠɚɟɦɨɝɨ ɤɨɧɬɭɪɚ ɡɚɡɟɦɥɟɧɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɟɝɨ ɪɚɡɦɟɪɵ ɢ ɮɨɪɦɭ. Ʉɚɤ 
ɢɡɜɟɫɬɧɨ, ɤɨɧɬɭɪ ɡɚɡɟɦɥɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɢ ɡɚɡɟɦɥɹɸɳɟɝɨ ɩɪɨɜɨɞɧɢɤɚ. ȼɟɪɬɢɤɚɥɶɧɵɟ 
ɡɚɡɟɦɥɢɬɟɥɢ ɜɛɢɜɚɸɬɫɹ ɜ ɩɨɱɜɭ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɝɥɭɛɢɧɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ ɫɨɟɞɢɧɹɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɡɚɡɟɦɥɢɬɟɥɢ. Ɂɚɡɟɦɥɹɸɳɢɣ ɩɪɨɜɨɞɧɢɤ ɫɨɟɞɢɧɹɟɬ ɤɨɧɬɭɪ ɡɚɡɟɦɥɟɧɢɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɷɥɟɤɬɪɨɳɢɬɨɦ.Ɋɚɡɦɟɪɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɷɬɢɯ ɡɚɡɟɦɥɢɬɟɥɟɣ, 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ, ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ – ɜɫɟ ɷɬɢ ɩɚɪɚɦɟɬɪɵ 
ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɹɬ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɟɧɢɹ. 

Ɉɫɧɨɜɧɨɣ ɪɚɫɱɟɬ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɟɤɚɧɢɹ ɬɨɤɚ ɡɚɡɟɦɥɢɬɟɥɹ. ɗɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɥɢɱɟɫɬɜɚ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ, ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢɦɢ, 
ɝɥɭɛɢɧɵ ɢɯ ɡɚɥɨɠɟɧɢɹ ɢ ɩɪɨɜɨɞɢɦɨɫɬɢ ɝɪɭɧɬɚ. 

Ⱦɥɢɧɚ ɡɚɡɟɦɥɹɸɳɟɝɨ ɫɬɟɪɠɧɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 1.5 – 2 ɦ. (ɪɢɫ. 9.1) 
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Ɋɢɫ. 9.1 ɉɪɢɦɟɪ ɡɚɡɟɦɥɹɸɳɟɝɨ ɫɬɟɪɠɧɹ 
 
Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɡɚɡɟɦɥɹɸɳɢɦɢ ɫɬɟɪɠɧɹɦɢ ɛɟɪɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ ɢɯ 

ɞɥɢɧɵ (ɪɢɫ. 9.4), ɬɨ ɟɫɬɶ: 

Lɚ
ɢɥɢLɚ
ɢɥɢLɚ





3

,2

,1

 (9.1) 

Ƚɞɟ L - ɞɥɢɧɚ ɨɞɧɨɝɨ ɫɬɟɪɠɧɹ. 
 

 
 

Ɋɢɫ. 9.2 Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ 
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ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɡɜɨɥɹɸɳɟɣ ɩɥɨɳɚɞɢ ɢ ɭɞɨɛɫɬɜɚ ɦɨɧɬɚɠɚ ɡɚɡɟɦɥɹɸɳɢɟ 
ɫɬɪɟɠɧɢ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ ɜ ɪɹɞ, ɥɢɛɨ ɜ ɜɢɞɟ ɤɚɤɨɣ ɧɢ ɛɭɞɶ ɮɢɝɭɪɵ 
(ɬɪɟɭɝɨɥɶɧɢɤ, ɤɜɚɞɪɚɬ ɢ ɬ.ɩ.). 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɹ ɬɨɤɚ ɨɞɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ 
(ɫɬɟɪɠɧɹ), ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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
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
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

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

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
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




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d

L

L
R ɷɤɜ

4

4
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2
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20 
  (9.2) 

 
ɝɞɟ ρɷɤɜ - ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, Ɉɦ·ɦ;  
L – ɞɥɢɧɚ ɫɬɟɪɠɧɹ, ɦ;  
d – ɟɝɨ ɞɢɚɦɟɬɪ, ɦ;  
Ɍ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɨ ɫɟɪɟɞɢɧɵ ɫɬɟɪɠɧɹ, ɦ. 
 
ȼ ɫɥɭɱɚɟ ɭɫɬɚɧɨɜɤɢ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɟɨɞɧɨɪɨɞɧɵɣ ɝɪɭɧɬ 

(ɞɜɭɯɫɥɨɣɧɵɣ), ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

    ȽȽ
ɷɤɜ tHtHL

L





21

21


  (9.3) 

 
ɝɞɟ – Ψ - ɫɟɡɨɧɧɵɣ ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɬɚɛɥɢɰɚ 2);  
ρ1, ρ2 – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, Ɉɦ·ɦ (ɬɚɛɥɢɰɚ 1);  
ɇ – ɬɨɥɳɢɧɚ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɦ;  
t - ɡɚɝɥɭɛɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ (ɝɥɭɛɢɧɚ ɬɪɚɧɲɟɢ) t = 0.7 ɦ. 
 
Ɍɚɤ ɤɚɤ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɜɥɚɠɧɨɫɬɢ, ɞɥɹ 

ɫɬɚɛɢɥɶɧɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɡɟɦɥɢɬɟɥɹ ɢ ɭɦɟɧɶɲɟɧɢɹ ɧɚ ɧɟɝɨ ɜɥɢɹɧɢɹ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɡɚɡɟɦɥɢɬɟɥɶ ɪɚɡɦɟɳɚɸɬ ɧɚ ɝɥɭɛɢɧɟ ɧɟ ɦɟɧɟɟ 0.7 ɦ. 

 
Ɍɚɛɥɢɰɚ 1: ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ: 

Ƚɪɭɧɬ ɍɞɟɥɶɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɪɭɧɬɚρ, Ɉɦ·ɦ 

Ɍɨɪɮ 20 
ɉɨɱɜɚ (ɱɟɪɧɨɡɟɦ ɢ ɞɪ.) 50 
Ƚɥɢɧɚ 60 
ɋɭɩɟɫɶ 150 
ɉɟɫɨɤ ɩɪɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞɚɯ ɞɨ 5 ɦ 500 
ɉɟɫɨɤ ɩɪɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞɚɯ ɞɨ 5 ɦ 1000 
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Ɍɚɛɥɢɰɚ 2: Ɂɧɚɱɟɧɢɟ ɫɟɡɨɧɧɨɝɨ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ: 

Ɍɢɩ ɡɚɡɟɦɥɹɸɳɢɯ 
ɷɥɟɤɬɪɨɞɨɜ 

Ʉɥɢɦɚɬɢɱɟɫɤɚɹ ɡɨɧɚ 
I II  III  IV  

ɋɬɟɪɠɧɟɜɨɣ 
(ɜɟɪɬɢɤɚɥɶɧɵɣ) 1.8 ÷ 2 1.5 ÷ 1.8 1.4 ÷ 1.6 1.2 ÷ 1.4 

ɉɨɥɨɫɨɜɨɣ 
(ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ) 4.5 ÷ 7 3.5 ÷ 4.5 2 ÷ 2.5 1.5 

 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɡɨɧ 
ɋɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ 

ɧɢɡɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
(ɹɧɜɚɪɶ) 

ɨɬ -
20+15 

ɨɬ -14+10 ɨɬ -10 ɞɨ 0 ɨɬ 0 ɞɨ +5 

ɋɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ 
ɜɵɫɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
(ɢɸɥɶ) 

ɨɬ +16 
ɞɨ +18 

ɨɬ +18 ɞɨ 
+22 

ɨɬ +22 ɞɨ 
+24 

ɨɬ +24 ɞɨ +26 

 
Ɂɚɝɥɭɛɥɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ ɦɨɠɧɨ ɧɚɣɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

t
L

T 







2
 (9.4) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɫɬɟɪɠɧɟɣ ɡɚɡɟɦɥɟɧɢɹ ɛɟɡ ɭɱɟɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 

ɡɚɡɟɦɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɇR

R
n


 0

0  (9.5) 

 
ɝɞɟ Rɧ - ɧɨɪɦɢɪɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɸ ɬɨɤɚ ɡɚɡɟɦɥɹɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɪɚɜɢɥ ɉɌɗɗɉ (ɬɚɛɥɢɰɚ 3). 
 
Ɍɚɛɥɢɰɚ 3: ɇɚɢɛɨɥɶɲɟɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ (ɉɌɗɗɉ): 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɍɞɟɥɶɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɪɭɧɬɚρ, Ɉɦ·ɦ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɡɚɡɟɦɥɹɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, Ɉɦ 

ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɡɚɡɟɦɥɢɬɟɥɶ ɤ ɤɨɬɨɪɨɦɭ 
ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɩɨɜɬɨɪɧɵɟ 
ɡɚɡɟɦɥɢɬɟɥɢ ɧɭɥɟɜɨɝɨ ɩɪɨɜɨɞɚ (ɜ ɬɨɦ ɱɢɫɥɟ ɜɨ 
ɜɜɨɞɚɯ ɩɨɦɟɳɟɧɢɹ) ɜ ɫɟɬɹɯ ɫ ɡɚɡɟɦɥɟɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ ɧɚ ɧɚɩɪɹɠɟɧɢɟ, ȼ: 

 

660/380 
ɞɨ 100 15 

ɫɜɵɲɟ 100 0.5·ρ 

380/220 
ɞɨ 100 30 

ɫɜɵɲɟ 100 0.3·ρ 

220/127 
ɞɨ 100 60 

ɫɜɵɲɟ 100 0.6·ρ 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɧɨɪɦɢɪɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɧɚɲɟɝɨ ɫɥɭɱɚɹ 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɶɲɟ 30 Ɉɦ. ɉɨɷɬɨɦɭ Rɧ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ Rɧ = 30 Ɉɦ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɹ ɬɨɤɚ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ: 
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ɝɞɟ Lɝ- ɞɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ; 
b – ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ ɡɚɡɟɦɥɢɬɟɥɹ;  
Ψ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɡɨɧɧɨɫɬɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ; 
ηɝ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ (ɬɚɛɥɢɰɚ 4). 
 
Ⱦɥɢɧɭ ɫɚɦɨɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ ɧɚɣɞɟɦ ɢɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ 

ɡɚɡɟɦɥɢɬɟɥɟɣ: 
 

 10  naLȽ  - ɜ ɪɹɞ; aLȽ   - ɩɨ ɤɨɧɬɭɪɭ. (9.7) 
 
ɝɞɟ ɚ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɡɟɦɥɹɸɳɢɦɢ ɫɬɟɪɠɧɹɦɢ. 
 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ ɫ ɭɱɟɬɨɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɟɤɚɧɢɸ ɬɨɤɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ: 
 

 ɇȽ
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  (9.8) 

 
ɉɨɥɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ȼ

n



0

0

R

R  (9.9) 

 
ɝɞɟ ηɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ (ɬɚɛɥɢɰɚ 4). 
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Ɍɚɛɥɢɰɚ 4: Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɡɟɦɥɢɬɟɥɟɣ: 

Ɋɢɫ. 9.3 Ɍɚɛɥɢɰɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɡɟɦɥɢɬɟɥɟɣ 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɟɬ ɤɚɤ ɜɥɢɹɸɬ ɞɪɭɝ ɧɚ ɞɪɭɝɚ ɬɨɤɢ 
ɪɚɫɬɟɤɚɧɢɹ ɫ ɨɞɢɧɨɱɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ 
ɩɨɫɥɟɞɧɢɯ. ɉɪɢ ɫɨɟɞɢɧɟɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨ, ɬɨɤɢ ɪɚɫɬɟɤɚɧɢɹ ɨɞɢɧɨɱɧɵɯ 
ɡɚɡɟɦɥɢɬɟɥɟɣ ɨɤɚɡɵɜɚɸɬ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɞɪɭɝ ɧɚ ɞɪɭɝɚ, ɩɨɷɬɨɦɭ ɱɟɦ ɛɥɢɠɟ 
ɪɚɫɩɨɥɨɠɟɧɵ ɞɪɭɝ ɤ ɞɪɭɝɭ ɡɚɡɟɦɥɹɸɳɢɟ ɫɬɟɪɠɧɢ ɬɟɦ ɨɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɡɚɡɟɦɥɹɸɳɟɝɨ ɤɨɧɬɭɪɚ ɛɨɥɶɲɟ. 

ɉɨɥɭɱɟɧɧɨɟ ɩɪɢ ɪɚɫɱɟɬɟ ɱɢɫɥɨ ɡɚɡɟɦɥɢɬɟɥɟɣ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɛɨɥɶɲɟɝɨ. 

Ɋɚɫɱɟɬ ɡɚɡɟɦɥɟɧɢɹ ɩɨ ɭɤɚɡɚɧɧɵɦ ɜɵɲɟ ɮɨɪɦɭɥɚɦ ɦɨɠɧɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ 
ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɞɥɹ ɪɚɫɱɟɬɚ ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ «ɗɥɟɤɬɪɢɤ v.6.6» 
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ɁȺɄɅɘɑȿɇɂȿ 
 
Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ 

Ɍɭɧɝɭɫɫɤɢɣ ɝɢɞɪɨɭɡɟɥ, ɫ ɪɹɞɨɦ ɨɩɪɟɞɟɥёɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 

ɪɚɫɱёɬ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɪɚɛɨɬɚ ɩɨ ɚɧɚɥɢɡɭ ɝɪɚɮɢɤɨɜ ɫɭɬɨɱɧɨɣ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɟɤɬɢɪɭɟɬɫɹ Ƚɗɋ, ɫ ɭɱёɬɨɦ ɷɬɨɝɨ, 
ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ, ɪɟɡɭɥɶɬɚɬɨɦ 
ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɆȼɬNȽȺɊ 348 , ɩɨɥɧɵɣ 
ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɫɬɚɜɥɹɟɬ V=7ɤɦ3, ɦɟɫɹɰɟɦ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ 
ɧɚɡɧɚɱɚɟɬɫɹ ɨɤɬɹɛɪɶ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ɜɵɛɨɪ ɬɭɪɛɢɧɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɵɥɨ ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɪɹɞɚ ɬɭɪɛɢɧ, ɩɨɯɨɞɹɳɢɯ ɩɨ ɭɫɥɨɜɢɹɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɨɜɨɪɨɬɧɨ - ɥɨɩɚɫɬɧɚɹ 
ɬɭɪɛɢɧɚ ɉɅ-60-ȼ-530  ɤɚɤ ɫɚɦɵɣ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ. Ɉɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ: 

- Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦD 3,51  ; 
- ɄɉȾ ɜ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ %94ɨɩɬ ; 
- ɄɉȾ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ η˓˃˔˚ = ͻ͵,͵%; 
- ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ ɆȼɬNɍɋɌ 87 ; 
- Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɫɦQɪɚɫɱ /37,131 3 ; 

- ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɦɢɧɨɛnc /150 ; 
- ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɦHS 22,0 ; 
 Ɍɚɤ ɠɟ ɞɥɹ ɷɬɨɣ ɬɭɪɛɢɧɵ ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-850/190-40 ɫ 

ɧɨɦɢɧɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
 - ɉɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɆȼɬSɇɈɆ 100 ;  
- Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɆȼɬPɇɈɆ 90 ; 
 - ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤȼUɇɈɆ 5,16 ; 
 - Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿݏ݋𝜑 = Ͳ,ͻ ˑ. ˈ. ; 
 - ɄɉȾ η = ͻͺ%; 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 

Ƚɗɋ ɫ ɨɛɵɱɧɵɦɢ ɛɥɨɤɚɦɢ ɧɚ ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ. 
ȼ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɵɛɪɚɧɵ 4 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɌȾɐ-

125000/220-ɍ1. Ɍɚɤ ɠɟ ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
(ɌɋɁɋ-4000/15,75 ɍ3) ɢ ɜɵɛɨɪ ɩɪɨɜɨɞɧɢɤɨɜ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (Ⱥɋ 
240/32). 

Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ Ɋɍ220 ɤȼ - ɞɜɟ ɪɚɛɨɱɢɟ 
ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɛɪɚɧɨɈɊɍ220 ɤȼ, ɤɨɬɨɪɨɟ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ. 

ɋɨɫɬɚɜɥɟɧɚ ɧɨɪɦɚɥɶɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɫɟɦɢ ɩɪɢɧɹɬɵɦɢ ɪɟɲɟɧɢɹɦɢ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
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Ɍɚɤɠɟ ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ɜɵɛɨɪ ɡɚɳɢɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɫɨɫɬɚɜɥɟɧɚ ɦɚɬɪɢɰɚ 
ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ, ɜɵɛɪɚɧɵ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɟɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɟɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɬɵ. Ⱦɥɹ 
ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ – ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

Ɂɚɬɟɦ ɜɵɩɨɥɧɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɑɭɫɨɜɨɣ Ƚɗɋ. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ I ɤɥɚɫɫɚ. 
ȼ ɫɨɫɬɚɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɜɯɨɞɢɬ: ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɨɣ 97,50 
ɦ, ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɨɣ 117 ɦ, ɫɬɚɧɰɢɨɧɧɚɹ 
ɩɥɨɬɢɧɚ78,00ɦ,ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɨɣ 78,00 ɦ.  

ȼ ɯɨɞɟ ɪɚɫɱёɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥёɧ ɫɥɟɞɭɸɳɢɣ ɪɹɞ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ: ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 59,2 ɦ, ɩɪɨɬɹɠёɧɧɨɫɬɶ ɜɨɞɨɫɥɢɜɧɨɝɨ 
ɮɪɨɧɬɚ ɪɚɜɧɚ ͳ17 ɦɱɢɫɥɨ ɩɪɨɥёɬɨɜ ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 1% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɜɧɨ 6 , ɲɢɪɢɧɚ ɩɪɨɥёɬɚ ɪɚɜɧɚ 19,5 ɦ, ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ 
ɜɨɞɨɫɥɢɜɟ Ͷ1,4 ɦ2/ɫ, ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɪɚɜɧɨͲ,75 .Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ 
ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɯɟɦɟ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ ɧɨɫɤɨɦ – 
ɬɪɚɦɩɥɢɧɨɦ.Ɍɚɤɠɟ ɛɵɥ ɩɪɟɞɭɫɦɨɬɪɟɧ ɞɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɞɥɹ ɩɨɥɧɨɝɨ ɢɥɢ 
ɱɚɫɬɢɱɧɨɝɨ ɨɩɨɪɨɠɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤ ɠɟ ɩɪɨɩɭɫɤɚ ɧɚɧɨɫɨɜ. 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɛɵɥ ɨɩɪɟɞɟɥёɧ 
ɫɨɤɪɚɳёɧɧɵɣ ɫɨɫɬɚɜ ɧɚɝɪɭɡɨɤ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɜɵɛɪɚɧ ɨɩɬɢɦɚɥɶɧɵɣ 
ɩɪɨɮɢɥɶ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. Ɋɚɫɱёɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɪɚɜɟɧ 1,36, ɩɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɞɥɹ 
ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ ɪɚɜɟɧ 1,24, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ, ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 

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

ȼɵɩɨɥɧɹɹ ɚɧɚɥɢɡ ɢ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨɛ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɑɭɫɨɜɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɑɭɫɨɜɚɹ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

- ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6%; 
- Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 124 ɦɟɫɹɰ; 
- ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ 2409,09 ɦɥɧ. ɪɭɛ; 
- ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 1,17; 
- ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 18 ɤɨɩ/ɤȼɬ·ɱ; 
- ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 61576,83 ɪɭɛ/ɤȼɬ; 
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