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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ЧɍɅɕɆɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ.……………………………..…….……………ɑɭɥɵɦ; 
2. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ.………………………………………ɑɭɥɵɦɫɤɚɹ Ƚɗɋ; 
3. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ.……………………...……….Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ; 
4. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ………………………………....……..Ƚɗɋ; 
5. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ………………………………………………………598 ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ……………………………………………………………....513 ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%..........................................3530,0 ɦ3/ɫ; 

0,1%...........................................3151,0 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ………………………………………………...…..….…110,0 ɦ3/ɫ; 

6. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ……………………………………….....ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ ɇɉɍ…………………………………………………..…….…..294,50 ɦ; 
ɜ) ɨɬɦɟɬɤɚ Ɏɉɍ…………………………………………………….…..…..296,50 ɦ; 
ɝ) ɨɬɦɟɬɤɚ ɍɆɈ……………………………………………………..…..…284,30ɦ; 
ɞ) ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɧɵɣ………………………………………...5,98ɤɦ3; 
ɟ) ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɟɡɧɵɣ………………………………..…. ....3,76ɤɦ3; 

7. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ…………………………………………………………….29,55 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ…………………………………………………………………20,30 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ……………………………………………………………..16,32 ɦ; 

8. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ …………………………………....................195 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ…………….....1,04 ɦɥɪɞ. ɤȼ·ɱ; 

9. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ…….….…………..…..…..60 ɦ / 37 ɦ; 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ……………….......….….36 ɦ / 44,6  ɦ; 
ɜ) ɜɨɞɨɫɥɢɜɧɚɹɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ……………..…………...……..…52 ɦ / 50,75 ɦ; 

10. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ……. ………………………………………………ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ……………………………………………..…….4ɯ9 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ………………………………………………...…….………….52 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ……………………………………………….……50,75 ɦ; 

11. Ʉɨɦɩɨɧɨɜɤɚ Ƚɗɋ: 
ɚ) ɬɢɩ………………………………………………………………………..ɪɭɫɥɨɜɚɹ; 
ɛ) ɨɬɦɟɬɤɚ ɞɧɚ ɜ ɫɬɜɨɪɟ Ƚɗɋ …………………………………...………... 264,30ɦ; 
ɜ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ………………………………………………………..................4; 
ɝ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ…………………………….…………… ……..…ɚɥɟɜɪɨɥɢɬ; 
ɞ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ……………...…ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ; 
ɟ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ…………….………………………………..ɢɡɨɝɧɭɬɚɹ; 

12.  Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧ……………………………………..……………...……ɉɅ30ɚ-ȼ-630; 
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ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ…………………………..………………………ȼȽɋ-850/110-64; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ…………………………………………………….48Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ…………………………………..…...…………...93,8 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ……………………………………….ɌȾɐ 80000/110-ɍ1; 

13.  Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ…………………………….…………………6 ɥɟɬ 10 ɦɟɫɹɰɚ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ…………………………...……0,17 ɪɭɛ./ɤȼɬ·ɱ; 
ɜ) ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI………………………………………………….…1,82; 
ɝ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ……………………………….. 67377,19 ɪɭɛ./ɤȼɬ. 
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ȼȼȿȾȿɇɂȿ 
 
ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ — ɨɬɪɚɫɥɶ ɷɤɨɧɨɦɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 

ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɫ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɬɧɨɲɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɪɟɠɢɦɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ), ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ, ɫɛɵɬɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɢɧɵɯ ɢɦɭɳɟɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɤɨɧɨɦɢɤɢ ɢ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɟɧɢɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɚɤ ɤɚɤ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɦɟɧɶɲɢɦɢ ɢɡɞɟɪɠɤɚɦɢ, 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Ɍɗɋ ɢ Ⱥɗɋ. 

 Ɍɚɤɠɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɟ ɨɛɴɟɤɬɵ, ɬɚɤ ɤɚɤ 
ɧɟ ɢɫɩɨɥɶɡɭɸɬ ɧɟɮɬɶ, ɝɚɡ, ɹɞɟɪɧɨɟ ɝɨɪɸɱɟɟ, ɬɟɦ ɫɚɦɵɦ ɧɟ ɡɚɝɪɹɡɧɹɸɬ 
ɚɬɦɨɫɮɟɪɭ ɢ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɑɟɥɨɜɟɱɟɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɭɠɧɚ, ɩɪɢɱɟɦ 
ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɟɣ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɡɚɩɚɫɵ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɩɪɢɪɨɞɧɵɯ ɬɨɩɥɢɜ (ɧɟɮɬɢ, ɭɝɥɹ, ɝɚɡɚ ɢ ɞɪ.) ɧɟ ɛɟɫɤɨɧɟɱɧɵ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɜɢɜɚɬɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɭ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 

ɐɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ƚɗɋ ɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɪɚɛɨɬɤɢ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ 
ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ.
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
1.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɢ 1799 ɤɦ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ 134 000 

ɤɦ2. ɉɢɬɚɧɢɟ ɪɟɤɢ - ɞɨɠɞɟɜɨɟ ɢ ɫɧɟɝɨɜɨɟ. 
ɉɨɥɨɜɨɞɶɟ ɜɟɫɟɧɧɟɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɟ ɥɟɬɧɢɟ ɩɚɜɨɞɤɢ. Ɉɫɧɨɜɧɚɹ 

ɱɚɫɬɶ ɫɬɨɤɚ ɩɪɢɯɨɞɢɬɫɹ ɜɨ ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ (ɩɪɢɦɟɪɧɨ 65% ɨɬ ɨɛɳɟɝɨ ɝɨɞɨɜɨɝɨ 
ɫɬɨɤɚ). ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɟɤɟ ɫɨɫɬɚɜɥɹɟɬ 598ˏ3/ܿ. 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɑɭɥɵɦ ɡɚ ɩɟɪɢɨɞ 1933–1982 
ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.1. 
 
Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɑɭɥɵɦ 

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

1933 167 257 447 643 776 761 614 605 425 372 163 172 450 

1934 265 251 450 620 731 1135 727 673 551 425 240 188 521 

1935 177 264 460 625 944 1144 846 670 488 327 195 184 527 

1936 257 349 540 677 1151 1200 1414 730 503 324 282 215 637 

1937 205 279 469 682 1301 1634 1328 706 581 479 340 214 685 

1938 188 368 565 1059 1217 1454 1260 961 594 508 405 219 733 

1939 225 300 582 791 978 1097 1046 743 503 360 196 184 584 

1940 277 245 558 732 718 1082 634 668 597 298 217 229 521 

1941 198 285 476 683 1409 1689 1406 710 546 499 272 209 699 

1942 209 285 576 678 1051 1121 1052 825 571 546 302 246 622 

1943 187 276 461 603 777 1041 862 717 588 315 168 156 513 

1944 251 339 457 769 844 822 874 681 479 311 188 159 515 

1945 256 250 430 605 639 659 695 624 438 192 187 174 429 

1946 263 305 450 847 940 1412 1055 809 589 593 386 259 659 

1947 246 337 580 1294 1751 2040 1700 1215 590 545 314 377 916 

1948 203 287 512 765 955 1217 1095 845 563 460 267 205 615 

1949 203 288 566 861 1524 1137 1124 792 571 408 193 197 655 

1950 198 267 570 714 910 1530 1044 606 502 388 182 185 591 

1951 159 355 452 681 705 667 639 627 429 304 188 177 448 

1952 158 352 446 599 1050 1318 1036 760 576 388 196 187 589 

1953 177 258 573 696 718 886 682 703 457 319 187 164 485 

1954 162 257 447 640 1371 1234 1325 703 578 411 313 214 638 

1955 174 257 555 682 807 844 735 705 408 429 228 188 501 

1956 149 241 541 741 868 999 1016 735 555 460 340 189 570 

1957 276 355 554 955 1111 1481 1041 799 506 420 456 243 683 

1958 188 378 577 1011 1621 1661 1780 1058 542 538 355 219 827 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

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

1959 171 268 368 902 1243 1382 1111 646 584 354 215 185 619 

1960 166 263 491 732 1127 1456 1296 867 502 466 315 242 660 

1961 206 294 493 1256 1156 1375 1062 1121 589 541 288 251 719 

1962 210 298 398 880 882 1058 713 803 464 338 187 178 534 

1963 166 363 397 639 750 906 815 640 429 380 415 228 511 

1964 196 188 323 675 638 620 605 610 350 270 200 177 404 

1965 171 261 463 800 860 982 615 828 543 460 259 218 538 

1966 185 384 569 777 1819 1880 918 683 529 330 205 180 705 

1967 159 250 455 643 813 897 747 919 529 445 234 180 523 

1968 155 343 564 707 805 779 658 876 369 325 189 177 496 

1969 250 336 441 879 2061 1980 1203 732 555 568 347 323 806 

1970 189 373 482 982 1001 1520 985 958 593 562 280 218 679 

1971 185 390 481 1140 1750 2050 1740 1130 530 525 430 250 883 

1972 155 446 546 722 981 852 911 838 579 419 298 215 580 

1973 282 466 565 1198 1047 1245 1271 743 584 288 243 187 677 

1974 160 445 554 621 664 727 628 616 372 510 214 167 473 

1975 254 445 545 639 667 1314 973 755 483 414 236 158 574 

1976 259 437 544 920 973 1240 1120 1014 523 549 420 182 682 

1977 268 455 558 1167 929 991 841 781 538 494 334 181 628 

1978 270 466 577 1026 772 699 690 766 542 277 258 176 543 

1979 281 466 571 656 958 1138 949 605 551 340 389 243 596 

1980 187 465 570 693 603 867 797 620 560 343 258 212 515 

1981 266 457 553 619 681 604 616 721 524 250 218 177 474 

1982 221 273 528 676 672 637 650 646 655 252 199 143 453 ܳ˔˓. 209 332 508 792 1013 1169 979 774 522 407 270 204 598 
 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

259,1

264,1

269,1

274,1

279,1

284,1

289,1

294,1

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Z
ȼȻ

, ɦ

V, ɤɦ3

Ʉɪɢɜɚɹ ɫɜɹɡɢ 
Zɜɛ=f(V)

ɉɨɥɢɧɨɦɢɚɥɶɧɚ
ɹ (Ʉɪɢɜɚɹ ɫɜɹɡɢ 
Zɜɛ=f(V))



11 
 

Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɬɜɨɪɟ ɝɢɞɪɨɭɡɥɚ ɞɥɹ 
ɩɟɪɢɨɞɚ ɨɬɤɪɵɬɨɝɨ ɪɭɫɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.2.  

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ 

ɩɟɪɢɨɞɨɜ  
 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Q, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 220 220 220 220 440 440 440 440 440 220 220 220 

Ɏɢɥɶɬɪɚɰɢɹ 5 5 5 5 5 5 5 5 5 5 5 5 
ɂɫɩɚɪɟɧɢɟ 1 1 2 3 3 3 3 3 2 1 1 1 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 9 9 0 -14 -23 0 0 0 0 0 9 9 
 

1.2 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɝɢɞɪɨɫɬɚɧɰɢɹ ɜɯɨɞɢɬ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɈȺɈ «ɋɈ ȿɗɋ» 

ɋɢɛɢɪɢ. 
Ɉɛɴɟɞɢɧɟɧɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɢ» 

ɭɩɪɚɜɥɹɟɬ ɪɟɠɢɦɚɦɢ 10-ɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦ Ɉɗɋ ɋɢɛɢɪɢ, 8 ɢɡ ɤɨɬɨɪɵɯ 
ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ, 2 – ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ. 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɛɪɚɡɭɸɬ 112 ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɢɦɟɸɳɢɟ ɫɭɦɦɚɪɧɭɸ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ 52 104,76 Ɇȼɬ. ɂɡ ɧɢɯ ɧɚ ɞɨɥɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢɯɨɞɢɬɫɹ 25 301,60 Ɇȼɬ (48,6%), ɧɚ ɞɨɥɸ ɬɟɩɥɨɜɵɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ – 26 577,96 Ɇȼɬ (51,0%), ɫɨɥɧɟɱɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ – 225,2 
Ɇȼɬ (0,4%).    

Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 
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Ɍɚɛɥɢɰɚ 1.3 – Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

ȼɪɟɦɹ 
Ɂɢɦɚ Ʌɟɬɨ 

ɉɨɬɪɟɛɥɟɧɢɟ ʛʑ˕ ∙ ˚ 
ɉɨɬɪɟɛɥɟɧɢɟ ʛʑ˕ ∙ ˚ 

00:00 6981 5374 
01:00 7041 5377 
02:00 7067 5518 
03:00 7061 5712 
04:00 7122 5915 
05:00 7200 6090 
06:00 7235 6208 
07:00 7343 6209 
08:00 7304 6185 
09:00 7270 6191 
10:00 7293 6211 
11:00 7261 6204 
12:00 7286 6190 
13:00 7137 6157 
14:00 7682 6153 
15:00 7670 6142 
16:00 7591 6129 
17:00 7587 6152 
18:00 7575 6158 
19:00 7425 5975 
20:00 7282 5706 
21:00 7108 5559 
22:00 7063 5451 
23:00 6965 5409 

 
Ⱦɚɧɧɵɟ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 
 

Ɍɚɛɥɢɰɚ 1.4 – ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ 
ɇɚɡɜɚɧɢɟ Ƚɗɋ Эˆˑˇ,ˏˎ˓ˇ ˍʑ˕ ∙ ˚ ˖ܰ˔˕, ʛʑ˕ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 9,20 3000 
Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 8,80 1500 
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2 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɺɬɵ 
 

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

ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɪɚɫɱɟɬɚ ɜɵɪɚɛɨɬɤɢ 
ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. ɂɫɯɨɞɹ ɢɡ 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ ɑɭɥɵɦ 
ɡɚ 1933-1982 ɝɝ (ɬɚɛɥɢɰɚ 1.1) 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɩɨɥɨɜɨɞɶɟ ɢ 
ɦɟɠɟɧɶ. Ɇɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɡɧɚɱɟɧɢɹ, ɨɬɧɨɫɹɬɫɹ ɤ 
ɩɨɥɨɜɨɞɶɸ, ɚ ɬɟ ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞ ɦɟɧɶɲɟ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ– ɦɟɠɟɧɢ.  

ɉɨɫɥɟ ɬɨɝɨ ɨɩɪɟɞɟɥɟɧɵ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ 
ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɟɠɟɧɶ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ⱦɚɧɧɵɟ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɱɢɫɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ (2.1):  

 ܲ ݉ =
݉݊ + 1

∙ 100%. (2.1) 

 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 

Ƚɨɞɵ ܳ, ˔˓. ˆˑˇ Ƚɨɞɵ ܳ˔˓. ˒ˑˎ. Ƚɨɞɵ ܳ˔˓. ˏˈˉ. ܲ 
1947 916 1947 1600 1947 427 2 
1971 883 1971 1562 1976 416 4 
1958 827 1958 1426 1938 407 6 
1969 806 1969 1371 1946 406 8 
1938 733 1966 1215 1979 406 10 
1961 719 1961 1194 1977 404 12 
1966 705 1938 1190 1969 403 14 
1941 699 1941 1179 1957 401 16 
1937 685 1937 1130 1958 400 18 
1957 683 1973 1101 1971 399 20 
1976 682 1960 1096 1942 391 22 
1970 679 1970 1089 1970 385 24 
1973 677 1949 1088 1961 380 25 
1960 660 1957 1077 1972 380 27 
1946 659 1959 1057 1973 374 29 
1949 655 1954 1055 1980 371 31 
1954 638 1976 1053 1937 367 33 
1936 637 1936 1034 1978 367 35 
1977 628 1946 1013 1975 362 37 
1942 622 1948 975 1948 357 39 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
Ƚɨɞɵ ܳ, ˔˓. ˆˑˇ Ƚɨɞɵ ܳ˔˓. ˒ˑˎ. Ƚɨɞɵ ܳ˔˓. ˏˈˉ. ܲ 
1959 619 1950 961 1941 355 41 
1948 615 1952 956 1956 354 43 
1979 596 1942 945 1936 353 45 
1950 591 1977 942 1960 349 47 
1952 589 1939 931 1981 349 49 
1939 584 1956 872 1949 347 51 
1972 580 1975 870 1974 346 53 
1975 574 1962 867 1940 346 55 
1956 570 1979 861 1954 340 57 
1978 543 1972 861 1966 340 59 
1965 538 1935 846 1963 340 61 
1962 534 1965 817 1965 339 63 
1935 527 1967 804 1982 339 65 
1967 523 1943 800 1934 339 67 
1934 521 1944 798 1939 336 69 
1940 521 1978 791 1952 329 71 
1980 515 1934 777 1950 327 73 
1944 515 1940 767 1967 322 75 
1943 513 1968 765 1955 320 76 
1963 511 1955 755 1944 312 78 
1955 501 1963 750 1943 307 80 
1968 496 1953 737 1959 306 82 
1953 485 1980 716 1953 305 84 
1981 474 1933 680 1968 303 86 
1974 473 1951 664 1951 302 88 
1982 453 1982 656 1933 300 90 
1933 450 1974 651 1935 299 92 
1951 448 1981 648 1962 296 94 
1945 429 1945 644 1945 275 96 
1964 404 1964 630 1964 243 98 

  
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɩɪɨɟɤɬɟ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
 

2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɝɨɞ ɪɚɫɱɺɬɧɨɣ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%, ɬɚɤ ɤɚɤ ɝɨɞɚ ɫ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɧɟɬ, ɨɩɪɟɞɟɥɹɟɦ 
ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1952 ɢ 1939 
ɝɨɞɵ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1952 
ɝɨɞɚ. ܭ˒ =

ܳ˄˃ˊ(˒ˑˎˑ˅ˑˇ˟ˈ) ܳ 1952 ˒ˑ ˒ˑˎˑ˅ˑˇ˟ˡ =
901,5

953
= 0,95, (2.2) 
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ˏܭ =
ܳ˄˃ˊ(ˏˈˉˈː˟) ܳ 1952 ˒ˑ ˏˈˉˈːˋ =

348

329
= 1,06. (2.3) 

 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1939 

ɝ. 
˒ܭ  =

ܳ˄˃ˊ(˒ˑˎˑ˅ˑˇ˟ˈ) ܳ 1939 ˒ˑ ˒ˑˎˑ˅ˑˇ˟ˡ =
901,5

931
= 0,97, (2.4) 

ˏܭ  =
ܳ˄˃ˊ(ˏˈˉˈː˟) ܳ 1939 ˒ˑ ˏˈˉˈːˋ =

348

336
= 1,04. (2.5) 

 
Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɸ 1939 ɝɨɞ, ɩɨɫɤɨɥɶɤɭ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɱɟɦ ɭ 1952 ɝɨɞ. 
 
2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 

 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɝɨɞ ɪɚɫɱɟɬɧɨɣ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 1982. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ.  

˒ܭ  =
1ܳ933

1ܳ982

=
300

339
= 0,9, (2.6) 

ˏܭ  =
1ܳ982

1ܳ982

=
656

656
= 1. (2.7) 

 
ȼ ɬɚɛɥɢɰɟ 2.2 ɪɚɫɱɟɬɧɵɟ ɫɪɟɞɧɟɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞɚ.  

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

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

90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 1982 ɝ. 
ɂɫɯɨɞɧɵɟ 221 273 528 676 672 637 650 646 545 252 199 143 

50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 1939 ɝ. 

ɂɫɯɨɞɧɵɟ 225 300 582 791 978 1097 1046 743 503 360 196 184 

ɉɪɢɜɟɞɟɧɧɵɟ 234 309 605 823 949 1064 1015 721 488 374 204 191 

ɂɫɩɪɚɜɥɟɧɧɵɟ 234 309 584 823 949 1064 1015 721 488 374 214 201 
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2.2 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɺɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼХɄ 
 

ɉɨ ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ, ɋɦ.: Ɂɚɬɟɟɜɚ ȿ.ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ, 
2005. - ɫ 34-40 [1], ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɞɜɭɯ ɤɨɧɤɭɪɢɪɭɸɳɢɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ, ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɟɠɢɦɵ ɪɚɛɨɬɵ 

 
Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ܳ(90%), ˏ3 ˔  215 291 498 676 672 637 650 646 546 275 189 145 ∑ܳ˒ˑ˕ˈ˓˟, ˏ3 ˔  15 15 7 -6 -15 8 8 8 7 6 15 14 ܳ˒ˑˎˈˊː, ˏ3 ˔  200 276 491 682 687 629 642 638 539 269 174 131 ܼ˅˄, ˏ 294 294 294 294 294 294 294 294 294 294 294 294 ܼː˄, ,ܪ 266 266 267 268 268 268 268 268 268 268 267 266 ˏ ˏ 28 27 26 26 26 26 26 26 26 27 28 28 ˄ܰ˞˕, ʛʑ˕ 45 60 103 142 143 131 134 133 113 59 39 30 
 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ܳʑʤʙ, ˏ3 ˔  220 220 220 220 440 44 440 440 440 220 220 220 ܼ˅˄, ˏ 294 294 294 294 294 294 294 294 294 294 294 294 ܼː˄, ,ܪ 267 267 267 267 268 268 268 268 267 267 267 267 ˏ ˏ 27 27 27 27 26 26 26 26 27 27 27 27 ʑܰʤʙ, ʛʑ˕ 53 53 53 53 102 102 102 102 102 53 53 53 ˄ܰ˞˕ − ʑܰʤʙ -9 7 50 89 41 29 32 31 11 6 -14 -23 
 

ɂɡɛɵɬɨɤ ɦɨɳɧɨɫɬɢ:  
  ʐܰЫʡ −  ʑܰʤʙ = 248 ʛʑ˕. (2.8) 

 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɢɦɟɬ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 

 
2.3 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 
ɇɚ ɪɢɫɭɧɤɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ. 
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       Ɋɢɫɭɧɨɤ 2.2 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 

ɂɡ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɟɧɵ: ɩɟɪɜɵɣ ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ɧɨɹɛɪɶ. 

 
2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɺɬ ɧɚ ɫɪɚɛɨɬɤɭ-ɧɚɩɨɥɧɟɧɢɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ (P=90%) ɝɨɞ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɺɬɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɛɵɥɨ ɩɟɪɟɩɨɥɧɟɧɨ, 
ɢɡ ɱɟɝɨ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨɛ ɭɜɟɥɢɱɟɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. ɍɜɟɥɢɱɟɧɧɵɟ 
ɦɨɳɧɨɫɬɢ ɜɵɧɨɫɹɬɫɹ ɧɚ ɛɚɥɚɧɫ ɷɧɟɪɝɢɣ. ɉɨɫɥɟ ɪɚɫɱɺɬɚ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ 
ɩɨɥɭɱɟɧɵ ɨɬɦɟɬɤɚ ʢʛʝ = 284,6 ˏ, ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 

 
2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɂɄɇ ɞɥɹ ɬɢɩɢɱɧɵɯ 

ɫɭɬɨɤ ɷɬɨɝɨ ɦɟɫɹɰɚ (ɫɦ. ɩɪɢɥɨɠɟɧɢɹ).  
ȼɵɪɚɛɨɬɤɚ ɞɥɹ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨɥɭɱɟɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
 Э݅ = ˆܰ˃˓i ∙ 24˚. (2.9) 
 
ɉɪɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɩɨɥɭɱɟɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɂɄɇ (ɱɚɫɬɢ ɜ ɩɨɥɭɩɢɤɨɜɨɣ 

ɡɨɧɟ ɢ ɱɚɫɬɢ ɜ ɛɚɡɨɜɨɣ), ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɤɚɤ ɫɭɦɦɚ 
ɦɨɳɧɨɫɬɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɷɬɢɦ ɞɜɭɦ ɫɨɫɬɚɜɥɹɸɳɢɦ ɜɵɪɚɛɨɬɤɢ: 
 ˓ܰ˃˄ = ˒ܰˑˎ˖˒ˋˍ + ˄ܰ˃ˊ. (2.10) 
 

Ɍɚɤɠɟ, ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ 
ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ (ɫɦ. 
ɩɪɢɥɨɠɟɧɢɹ). Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.4. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰ ˆܰ˃˓, ʛʑ˕ 
Эˆ˃˓, ʛʑ˕ ∙ ˚ 

Э˄, ʛʑ˕ ∙ ˚ 
Э˒ˋˍ, ʛʑ˕ ∙ ˚ 

˄ܰ, ʛʑ˕ 
˒ܰˋˍ, ʛʑ˕ 

˓ܰ˃˄, ʛʑ˕ 
I 135 3,24 0,38 2,86 16 174 190 
II 43 1,02 0,42 0,60 17 140 157 
III 49 1,18 0,48 0,70 20 54 74 
IV 60 1,43 0,58 0,84 24 74 98 
V 109 2,63 1,18 1,45 49 100 149 
VI 112 2,68 1,20 1,47 50 81 131 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 

Ɇɟɫɹɰ ˆܰ˃˓, ʛʑ˕ 
Эˆ˃˓, ʛʑ˕ ∙ ˚ 

Э˄, ʛʑ˕ ∙ ˚ 
Э˒ˋˍ, ʛʑ˕ ∙ ˚ 

˄ܰ, ʛʑ˕ 
˒ܰˋˍ, ʛʑ˕ 

˓ܰ˃˄, ʛʑ˕ 
VII 113 2,71 1,22 1,49 51 80 131 
VIII 115 2,75 1,24 1,51 52 97 149 
IX 116 2,78 1,25 1,53 52 76 128 
ɏ 66 1,58 0,65 0,93 27 47 74 
XI 65 1,56 0,63 0,93 26 131 157 
XII 135 3,24 0,57 2,67 24 166 190 

 
2.6 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
 
ɋɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ 

ɊȾɍ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2% Cܲ(max ), ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ  
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ⱦɚɧɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% Cܲ(max ), ɪɚɫɩɨɥɚɝɚɟɬɫɹ 
ɧɚ Ɍɗɋ. 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɦɟɫɹɰɵ ɩɨɧɢɠɟɧɧɨɝɨ 
ɩɨɬɪɟɛɥɟɧɢɹ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ 
Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ, ɚɧɚɥɨɝɢɱɧɨ ɞɥɹ Ɍɗɋ. Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 2.5 

 
Ɍɚɛɥɢɰɚ 2.5– Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

Ɇɟɫɹ
ɰ 

ɋɢɫɬɟɦɚ 
ɋɭɳɟɫɬɜɭɸɳɚɹ 

Ƚɗɋ 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ ̝ܲˋ˔˕.ˏ˃ˍ˔., 

Ɇȼɬ 
ːܰ.˓., 

Ɇȼɬ 

˓ܰˈˏ, 
Ɇȼɬ ˓ܰ˃˄ , 

Ɇȼɬ 
ːܰ.˓., 

Ɇȼɬ 
ݔܽ݉.˄˃ܰ˓ ,, 
Ɇȼɬ 

ːܰ.˓., 
Ɇȼ

ɬ 

˓ܰˈˏ, 
Ɇȼɬ 

ݔܽ݉.˄˃ܰ˓ ,,

Ɇȼɬ 
ːܰ.˓., 

Ɇȼɬ 
˓ܰˈˏ, 

Ɇȼɬ 

I 7657 153 613 2806 148 190 5 

32 

4662 373  
II 7467 149 597 2665 145 157 4 5032 372  
III 7138 143 571 2466 141 74 2 5008 368  
IV 6557 135 541 2196 133 98 2 4707 357  

V 6427 129 514 2040 125 149 4 4429 339 96 
VI 6236 125 499 1889 122 131 3 4401 337 292 

VII 6236 125 499 1889 122 131 3 4401 337 294 
VIII 6425 129 514 2040 125 149 4 4428 339 98 

IX 6755 135 540 2196 133 128 2 4674 354  
ɏ 7135 143 571 2466 141 74 2 5006 368  

XI 7465 149 597 2665 145 157 2 5030 371  
XII 7657 153 613 2806 148 190 5 5001 373  

 
ɇɚ ɪɢɫɭɧɤɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ. 
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Ɋɢɫɭɧɨɤ 2.4– Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɊȾɍ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫ ɭɱɺɬɨɦ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ 
 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɨɩɪɟɞɟɥɢɦ ɩɨ ɞɚɧɧɵɦ 
ɞɟɤɚɛɪɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ˖ܰ˔˕ = ˓ܰ˃˄ + ːܰ˃ˆ˓ = 190 + 5 = 195 ʛʑ˕. (2.11) 
 

2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɺɬ ɧɚ ɫɪɚɛɨɬɤɭ-ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɵɣ (P=50%) ɝɨɞ 

 
ȼɗɊ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ.  
ɉɪɨɜɨɞɢɬɫɹ ɜ ɞɜɟ ɢɬɟɪɚɰɢɢ: ɩɟɪɜɚɹ – ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɨ ɤ ɫɪɚɛɨɬɤɟ-ɧɚɩɨɥɧɟɧɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɜɬɨɪɚɹ – 
ɛɵɫɬɪɨɟ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɪɚɛɨɬɵ ɩɪɢ ɜɵɫɨɤɢɯ 
ɧɚɩɨɪɚɯ. ɂɡ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ. Ʉɚɤ 
ɫɭɦɦɚ ɜɵɪɚɛɨɬɨɤ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. 

 ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɪɢɫɭɧɨɤ 2.5, ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɪɚɛɨɬɤɚ-
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 
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Э˔˓.ˏːˑˎˈ˕ːˢˢ = 1,043 ˏˎ˓ˇ ˍʑ˕ ∙ ˚. 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
ɂɡ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɚ ɜɵɱɢɫɥɟɧɚ ɜɵɪɚɛɨɬɤɚ ɞɥɹ ɨɛɟɢɯ 

ɢɬɟɪɚɰɢɣ.
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3 Ɉɫɧɨɜɧɨɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ 
(3.1): 

= ʒЭʠ ܳʒЭʠܪ  ܼʑʐ ܸ̝ ˓˃˄ − ܼʜʐ ܳʜʐ − ∆݄,  (3.1) 

 
ɝɞɟ   ܼʑʐ ܸ̝ ˓˃˄  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; ܼʜʐ ܳʜʐ  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

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

ɭɪɚɜɧɟɧɢɟɦ (3.2): 
 ˖ܰ˔˕˓

= ݇ܰ ∙ ܳʒЭʠ ∙ ʜʒЭʠ. (3.2) 

 
2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ (3.3): 
 ܳʒЭʠ = ܳʒЭʠ݉ܽݔ ∙  ʜʒЭʠ ܪ˓ , (3.3) 

 
ɝɞɟ      ܳʒЭʠ݉ܽݔ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ܪ˓ –ɪɚɫɱɟɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɟɬɧɨɝɨ 
ɧɚɩɨɪɚ.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 
ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ ܳʜʐ, ˏ3/ܿ 
 

Zː˄.ˎ, ˏ Zː˄.ˊ, ˏ 
∆ʜʞʢ, ˏ 

∆ʢʛʝ, ˏ 
ʜʒЭʠ,ˏ ܳʒЭʠ, ˏ3/ܿ 

ʜʒЭʠ,ˏ ܳʒЭʠ, ˏ3/ܿ 

0 264,3 264,10 30,60 20,10 26,9 819,53 20,3 1083,30 
110 265,6 265,14 29,56 19,06 26,3 838,23 19,84 1073,79 
300 267,0 266,45 28,25 17,75 25,7 857,79 19,49 1064,20 
450 267,7 267,12 27,58 17,08 25,1 878,30 19,14 1054,52 
600 268,0 267,54 27,16 16,66 24,5 899,81 18,78 1044,75 
750 268,1 267,78 26,92 16,42 23,9 922,40 18,43 1034,89 
900 268,2 267,88 26,82 16,32 23,3 946,15 18,08 1024,94 
1050 268,3 267,93 26,77 16,27 22,7 971,16 17,72 1014,88 
1200 268,5 267,98 26,72 16,22 22,1 997,53 17,37 1004,73 
1350 269,1 268,10 26,60 16,10 21,5 1025,37 17,02 994,473 
1500 270,1 268,35 26,35 15,85 20,9 1054,80 16,67 984,108 
1650 271,7 268,78 25,92 15,42 20,3 1085,98 16,31 973,632 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ɉɧɨ ɨɬɨɛɪɚɠɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 

15,00

17,00

19,00

21,00

23,00

25,00

27,00

29,00

31,00

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

ɇ
,ɦ

Q, ɦ3/ɫ

ɉɪɢ ɇɉɍ  = 294,5 ɦ
ɉɪɢ ɍɆɈ = 284,6 ɦ
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ

ɇmin=16,32 ɦ

ɇɪ=20,3 ɦ

ɇmax=29,55 ɦ 

Qmin = 110 ɦ3/ɫ 
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- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪݔܽ݉ܪ = 29,55 ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭܳ݉݅݊ = 110,0 ɦ3/ɫ; 

- ɪɚɫɱɺɬɧɵɣ ɧɚɩɨɪ ܪ˓˃˔˚ = 20,30 ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ; 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ݊݅݉ܪ = 16,32 ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

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

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

 
1) Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ, ɬ.ɟ. ݔܽ݉ܪ ൑  ;.ˇˈ˓˒ܪ

2) Ɉɬɧɨɲɟɧɢɟ  ݔܽ݉ܪ݊݅݉ܪ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 
3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ ɫ 

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

ɝɢɞɪɨɬɭɪɛɢɧɵ: 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-30ɚ-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-30ɛ-ȼ. 
 
ɋɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ (ɬɚɛɥ. 

3.2): 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ-30ɚ-ȼ ɉɅ-30ɛ-ȼ 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ݊݅݉ܪ  0,5 0,5  ݔܽ݉ܪ
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ 
ݐ݌݋ ܫ′݊ , ˑ˄/ˏ 126 130 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ܳݐ݌݋ ܫ , ˎ/˔ 890 1270 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜂ˏ  ݐ݌݋  0,912 0,911 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′1݉ܽݔ , ˎ/˔ 1950 1900 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ݔ1݉ܽܳ) ߪ,
) 1,0 1,0 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 1ܦ ݉  , ˏ 0,460 0,460 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܪˏˑˇ , ˏ 4 8 
Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, ℃ 5 21 
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ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɸɬɫɹ 
ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 
 

Ⱦɥɹ ɉɅ30ɚ-ȼ: ܳ 1݌ ′ = 1,78
ˏ3˔ , ŋ 1݌ ′ = 0,886; 

Ⱦɥɹ ɉɅ30ɛ-ȼ: ܳ 1݌ ′ = 1,81
ˏ3˔ , ŋ 1݌ ′ = 0,890. 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɨɫɧɨɜɧɵɟ ɪɚɫɱɺɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ [4]. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3, 3.4, ɞɥɹ ɉɅ30ɚ-ȼ ɢ ɉɅ30ɛ-ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

𝜂ʡ = 1 −  1 − 𝜂ʛ ∙   1 − + ߝ ߝ ∙ 1ܦˏ1ܦ 

5 ∙ 10ܰ˓ܪˏܪ  ∙ 5ˏݒːݒ   , (3.4) 

 
ɝɞɟ 𝜂ʛ; ;ˏ1ܦ  ,1ܦ  ;ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ –ˏܪ  ܰ˓ܪ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  ݒˏ,  ː– ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢݒ
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ  ݐˏ;  ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ – ߝ ;ːݐ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (0,75= ߝ). 

 𝜂ʡ = 1 −  1 − 0,886 ∙  0,25 + 0,75 ∙  0,46

6,3

5 ∙  4

20,3

10 ∙  1510000

1250000

5  = 

= 0,927. 
 

 Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɤɨɬɨɪɭɸ ɞɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ 
ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ: 

 ܰ ′
а = 9,81 ∙ ܳ′

Iɪ ∙ 1ܦ
2 ∙ ɪܪ

1,5 ∙ 𝜂Ɍ ∙ 𝜂ʒ̝˓; (3.5) 

 
ɝɞɟ ܳ′

Iɪ– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  1ܦ,    .ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ʒ̝˓− ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97) –ܲܪ
 ܰ ′

а = 9,81 ∙ 1,78 ∙ 6,32 ∙ 20,31,5 ∙ 0,927 ∙ 0,97 = 56985,15 ˍʑ˕. 
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ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
′˃ݖ  =

˖ܰ˔˕˒˓ʒЭʠܰ′˃ , (3.6) 

 
ɝɞɟ ˖ܰ˔˕˒˓ʒЭʠ

= 195 ʛʑ˕ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ 

ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ 
ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ 
ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. 

′˃ݖ  =
195000

56985,15
= 3,42 ≈ 4. 

 
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ: 

 ∆=
𝜂ʡ𝜂ʛ, (3.7) 

 
ɝɞɟ  𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ʛ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

 ∆=
0,927

0,886
= 1,05. 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 

 ݊˔ =
′˓ܫ݊ ∙ ܲܪ  ∙ 1ܦ∆

, (3.8) 

 
ɝɞɟ     ݊′ܫ ˓ – ɩɪɢɜɟɞɺɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɟ; ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɺɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

 ݊˔ =
126 ∙  20,3 ∙ 1,05

6,3
= 92,16  ˑ˄/ˏˋː. 

 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 

ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
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Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ݔܽ݉ܪ , ܰ˓ܪ ݊݅݉ܪ ; , 
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɥɢɧɢɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɧɚ ɍɏ, ɤɨɬɨɪɵɟ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ(3.9),(3.10),(3.11): 

ݔܽ݉ܫ′݊  =
݊˔ ∙ ݊݅݉ܪ 1ܦ ∙ ∆ =

93,8 ∙ 6,3 16,32 ∙ 1,05
= 143,03, (3.9) 

рܫ′݊  =
݊˔ ∙ рܪ 1ܦ ∙ ∆ =

93,8 ∙ 6,3 20,3 ∙ 1,05
= 128,24, (3.10) 

݊݅݉ܫ′݊  =
݊˔ ∙ ݔܽ݉ܪ 1ܦ ∙ ∆ =

93,8 ∙ 6,3 29,55 ∙ 1,05
= 106,29. (3.11) 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ʜ˓′  ɫ ɭɱɟɬɨɦ 

ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ: 

′ܫܳ  ∙ 𝜂ʡ =
˃ܰ

9,81 ∙ 1ܦ
2 ∙ 1,5ܲܪ ∙ 𝜂ʒ̝˓ =

48750

9,81 ∙ 6,32 ∙ 20,31,5 ∙ 0,97
= 1,411. (3.12) 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ, ɞɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊ʜ݉ܽݔ′ , ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, 
ɩɨɞɫɬɚɜɥɹɹ ɜ ɭɪɚɜɧɟɧɢɟ ɜɵɲɟ ɜɦɟɫɬɨ ܪ˓ܰ  ɧɚɩɨɪ ݔܽ݉ܪ  ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ 
ɫɨɟɞɢɧɹɟɦ ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ.  

 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.13):  
ܫ′ܳ  =

1ܦ݊݅݉ܳ
2 ∙ ܪ  ∙ ∆, (3.13) 

 
ɝɞɟ ܳ݉݅݊  – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.3 ɢ 3.4. 
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Ɍɚɛɥɢɰɚ 3.3–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ 1ܦ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ 1ܦ, ɦ 6,3 7,1 7,5 8 𝜂ʡ 0,927 0,928 0,928 0,929 ˃ܰ′ , ˍʑ˕ 56985,15 72458,97 80894,82 92095,25 ݖ˃′ ,ܰ˃ 3 3 3 4 ˃ݖ 2,12 2,41 2,69 3,42  ˍʑ˕ 48750 65000 65000 65000 ∆ 1,05 1,05 1,05 1,05 ݊′˔, ˑ˄/ˏˋː 92,16 81,82 77,48 72,66 ݊˔, ˑ˄/ˏˋː 93,8 83,3 83,3 75 ݊ݔܽ݉ܪ , ˑ˄/ˏˋː 143,03 143,06 151,08 145,05 ݊ܪ˓, ˑ˄/ˏˋː 128,24 128,27 135,47 130,06 ݊݊݅݉ܪ , ˑ˄/ˏˋː 106,29 106,32 112,28 107,80 ܳܫ′ ∙ 𝜂ʡ(ܪ˓˃˔˚) ܫܳ 1,167 1,328 1,482 1,411′ ∙ 𝜂ʡ(ݔܽ݉ܪ ) 0,804 0,844 0,756 0,664 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ 1ܦ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɛ-ȼ 1ܦ, ɦ 6 6,3 6,7 𝜂ʡ 0,925 0,93 0,93 ˃ܰ′ , ˍʑ˕ 52478,07 57885,69 65509,99 ݖ˃′ ,ܰ˃ 3 4 4 ˃ݖ 2,98 3,37 3,72  ˍʑ˕ 48750 48750 65000 ∆ 1,04 1,04 1,04 ݊′˔, ˑ˄/ˏˋː 99,54 94,82 89,19 ݊˔, ˑ˄/ˏˋː 100 100 93,8 ݊ݔܽ݉ܪ , ˑ˄

/ˏˋː 
,˓ܪ݊ 152,48 152,90 145,66 ˑ˄/ˏˋː 130,60 137,10 136,72 ݊݊݅݉ܪ , ˑ˄

/ˏˋː 
′ܫܳ 113,32 113,63 108,25 ∙ 𝜂ʡ(ܪ˓˃˔˚) ܫܳ 1,664 1,411 1,556′ ∙ 𝜂ʡ(ݔܽ݉ܪ ) 0,886 0,804 0,947 

 
Ʉɚɠɞɚɹ ɢɡ ɨɫɬɚɥɶɧɵɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɬɭɪɛɢɧ ɧɟ ɩɨɞɯɨɞɢɬ ɩɨ ɨɞɧɨɦɭ ɢɡ 

ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɧɟ ɜɯɨɞɢɬ ɜ ɨɛɥɚɫɬɶ Ƚɍɏ, 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ ɧɟ ɜɯɨɞɢɬ ɜ ɡɨɧɭ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. Ɍɚɤɠɟ ɧɟɤɨɬɨɪɵɟ 
ɬɭɪɛɢɧɵ ɡɚɪɚɧɟɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɭɠɟ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɦɨɠɧɨ 
ɭɜɢɞɟɬɶ ɬɨ, ɱɬɨ ɧɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɛɭɞɟɬ ɜɨɡɜɨɞɢɬɶ ɫɬɚɧɰɢɸ 
ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɫ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ. 

Ɂɨɧɵ ɪɚɛɨɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ, ɧɚ ɝɥɚɜɧɨɣɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (Ƚɍɏ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
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3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɨɞɧɨ ɢɡ ɜɚɠɧɵɯ ɭɫɥɨɜɢɣ ɷɬɨ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɚɹ 

ɪɚɛɨɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɨɟ 
ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɮɨɪɦɭɥɟ (3.14): 
.ˍ.˓ܼߘ  = ܼː.˄. ܳː.˄. + ݏܪ , (3.14) 

 
ɝɞɟ  ܼː.˄. ܳː.˄.  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  ܳː.˄.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱɺɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ݏܪ. 

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

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱɺɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ܪ˓˃˔˚; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪmin  ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
ܵܪ  = ܤ −  ʜʐ ܳʜʐݖ

900
− ߪ ∙ ܪ − 1,5 + ܼʤ.ʞʚ., (3.15) 

 
ɝɞɟ ܤ = 10,33 ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐ ܳʜʐ  – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;  

1,5- ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; ߪ– ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ     
 ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɺɬɧɵɯ ɭɫɥɨɜɢɣ;  ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 

ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=0. 
ܵܪ  = 10,3 − 266,3

900
− 0,32 ∙ 29,55 − 1,5 = −0,952. 

 
Ɋɚɫɱɺɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ 

ɬɭɪɛɢɧɵ 
,˃ݖ ɦ ,1ܦ ˛˕ 

݊˔, ˑ˄/ˏˋː ˃ܰ, ʛʑ˕ 1ܵܪ , 2ܵܪ ˏ , 3ܵܪ ˏ , ˏ 

ɉɅ30ɚ-ȼ 6,3 4 93,8 48,75 -0,952 -3,677 -1,288 
ɉɅ30ɛ-ȼ 6,0 4 100 48,75 1,12 -4,690 -2,270 
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ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ-30ɚ-ȼ-630.  

ȼɵɛɨɪ ɬɭɪɛɢɧɵ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɜɧɵɦ 6,3 ɦ ɨɛɭɫɥɨɜɥɟɧ, ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ: 
ɩɪɢ ɞɚɧɧɨɦ ɞɢɚɦɟɬɪɟ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɪɚɫɯɨɞɚ ɜ ɇȻ ɢ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɩɬɢɦɚɥɶɧɨɣ ɪɚɛɨɱɟɣ ɡɨɧɟ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɧɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɭɪɛɢɧɵ ɉɅ-30-ɜ-600, 
ɜɵɛɪɚɧɧɚɹ ɬɭɪɛɢɧɚ ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɟɟ ɄɉȾ, ɬɚɤɠɟ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɛɭɞɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɚ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɟɟ ɪɚɛɨɬɵ, 
ɱɬɨ ɫɨɤɪɚɬɢɬ ɡɚɬɪɚɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɍɚɤɠɟ ɞɥɹ ɩɨɞɨɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ 
ɫɭɳɟɫɬɜɭɟɬ ɝɟɧɟɪɚɬɨɪ (ȼȽɋ-850/110-64) [9]. 

Ɍɟɩɟɪɶ  ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 
ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ ɩɪɢ  ܵܪ = −3,677. Ⱦɥɹ ɷɬɨɝɨ ɫɥɭɱɚɹ ܼʜʐ = 266,9, ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ ɱɬɨ ɡɚɝɥɭɛɥɟɧɢɟ 
ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.14): 

.ˍ.˓ܼߘ  = 266,9 +  −3,677 = 263,223  ˏ. 
 
Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱɺɬɧɵɯ ɪɟɠɢɦɚɯ. 
 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫɨɫɬɚɜɥɹɟɬ 48,75 Ɇȼɬ, ɡɧɚɹ 

ɫɢɧɯɪɨɧɧɭɸɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 93,8 ɨɛ. /ɦɢɧ., ɜɵɛɪɚɧ 
ɝɟɧɟɪɚɬɨɪ ɢɡɫɩɪɚɜɨɱɧɢɤɚ ɫɟɪɢɣɧɵɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:                                                                         
 ˓ =

6000݊ܿ =
6000

93,8
= 64. (3.16) 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ȼȽɋ-850/110-64. 

Ⱦɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 
Ɍɚɛɥɢɰɚ 3.6 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-850/110-64 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ ܵːˑˏ ɆȼȺ 60 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ʟːˑˏ Ɇȼɬ 48 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿݏ݋𝜑 ɨ.ɟ. 0,8 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ܷːˑˏ ɤȼ 10,5 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.6 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ːܫ ˑˏ ɤȺ - 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ ݊ːˑˏ ɨɛ/ɦɢɧ 93,8 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ܺ݀  ɨ.ɟ. 0,70 

ɉɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ’݀  ɨ.ɟ. 0,29 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܺ”݀  ɨ.ɟ. 0,2 

ɇɚɪɭɠɧɵɣ ɞɢɦɟɬɪ 
ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ ܿܦ  ɦ 8,5 

Ⱦɥɢɧɚ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ ʜ ɦ 1,1 
ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

 
3.5 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
ȼ ɨɫɧɨɜɭ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɺɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɡɚɥɨɠɟɧɵ ɬɪɢ 

ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɧɟɣ ɠɢɞɤɨɫɬɢ: 
1. Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 

ɚɩɩɚɪɚɬɚ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ ɜ ɥɸɛɨɦ ɪɚɞɢɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɛɭɞɭɬ 
ɨɞɢɧɚɤɨɜɵ ɪɚɞɢɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɤɨɪɨɫɬɢ υr. 

2. Ɉɞɢɧɚɤɨɜɚɹ ɡɚɤɪɭɬɤɚ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ 
ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɬ.ɟ. υur = const, ɝɞɟ υu – ɨɤɪɭɠɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 
ɫɤɨɪɨɫɬɢ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɩɨɬɨɤɚ; r – ɪɚɞɢɭɫ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɨɱɤɢ. 

3. Ɋɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɢɦɢ, 
ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɭɪɨɜɧɟɦ ɞɨɩɭɫɬɢɦɵɯ ɩɨɬɟɪɶ. 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ (Ȼ.2 ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ) ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
 ܴ˅˘ = 1,789 · 1ܦ = 1,789 · 6,3 = 11,27 ˏ. (3.17) 

 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 

ܽܦ  = 1,534 · 1ܦ = 1,534 · 6,3 = 9,66 ˏ;   (3.18) 

 

ra =
ܦ
2˃

=
9,66

2
 = 4,83 ˏ. (3.19) 
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Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
ܾܦ  = 1,342 · 1ܦ = 8,45 ˏ; (3.20) 

ݎܾ  =
ܦ
2ܾ

=
8,45

2
= 4,225 ˏ. (3.21) 

 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɭ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ: 

 ܳ0 =
˃ܰ

9,81 ∙ ݌ܪ ∙ 𝜂݉݊݋ =
48750

9,81 ∙ 20,3 ∙ 0,927
= 261,9 ˏ3 ˔ . (3.22) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 

 ܳ˅˘ =
ܳ0 ∙ 𝜑
360

=
261,9 ∙ 210

360
= 153

ˏ3˔ . (3.23) 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 

ɞɨɩɭɫɬɢɦɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ: 
ܨ˅  ˘ =

ܳ˅˘ܸ˅ ˘ =
153

3,85
= 39,68ˏ2.  (3.24) 

 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
ܨ˅  ˘ = ݎܽ 0ܾ − ݎܾ  + ݎ˅  ˘ − ݎܽ  ܾ˅˘ −  ܾ˅˘ − ܾ0 

2
 (3.25) .°15 ݃ݐ

 
Ɉɬɛɪɚɫɵɜɚɹ ɨɞɢɧ ɢɡ ɤɨɪɧɟɣ ɩɨɥɭɱɢɥɢ ܾ˅˘ = 6,208 ˏ. 
 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɟɬɫɹ 

ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. ȼɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɫɨɨɬɧɨɲɟɧɢɹɦɢ ɢ ɪɟɡɭɥɶɬɚɬɵ 
ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.7. 

 
Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɫɱɺɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ ȼɯ 1 2 3 4 5 6 7 8 9 10 ȼɵɯ ܴ݅  11,27 10,63 9,99 9,35 8,71 8,07 7,43 6,78 6,14 5,50 4,86 4,225 ܾ݅  6,21 5,84 5,47 5,11 4,74 4,37 4,01 3,64 3,27 2,91 2,54 2,17 

ai 6,44 5,80 5,16 4,52 3,88 3,24 2,60 1,95 1,31 0,67 0,03 -0,61 ݇ݎ ݎ݇ 4,74 4,83 4,93 5,03 5,13 5,23 5,33 5,42 5,52 5,62 5,72 5,82  ݎܽ/  1,20 1,18 1,16 1,14 1,12 1,10 1,08 1,06 1,04 1,02 1,00 0,98 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.7 
ȼɟɥɢɱɢɧɚ ȼɯ 1 2 3 4 5 6 7 8 9 10 ȼɵɯ 

ln(݇ݎ ݎܽ/ ݎܽ/݅ 0,02- 0,00 0,02 0,04 0,06 0,08 0,10 0,12 0,13 0,15 0,17 0,19 (  2,33 2,20 2,07 1,94 1,80 1,67 1,54 1,40 1,27 1,14 1,01 0,87 

In(݅ݎ ݎܽ/ ݎ݅)0݈ܾ݊ 0,13- 0,01 0,13 0,24 0,34 0,43 0,51 0,59 0,66 0,73 0,79 0,85 ( ݎܽ/ ݎ݇ 0,34- 0,02 0,33 0,61 0,86 1,08 1,29 1,49 1,66 1,83 1,99 2,14 ( ∙ ܴ݇ ϒ 21,71 21,35 20,98 20,61 20,25 19,88 19,51 19,14 18,78 18,41 18,04 17,68݃ݐܿ ∙ ϒ݃ݐܿ ݎ݇)݈݊ ∙ ݎܽ/ ) 
4,04 3,61 3,18 2,76 2,35 1,94 1,55 1,15 0,77 0,39 0,02 -0,35 ݉݅ ݅ܬ 0,35- 0,02 0,39 0,75 1,12 1,49 1,85 2,22 2,59 2,95 3,32 3,69   5,24 4,66 4,08 3,53 3,00 2,49 2,00 1,54 1,11 0,71 0,35 0,04 𝜑݅  210,00 186,46 163,60 141,45 120,11 99,63 80,11 61,66 44,41 28,51 14,17 1,64 

 
ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ ɢ ɩɪɨɢɡɜɟɞɺɧɧɵɯ ɪɚɫɱɺɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ 

ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɢ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ݅ݎ =݂(𝜑˔˒) (Ɋɢɫɭɧɨɤ 3.2). 
 

 
Ɋɢɫɭɧɨɤ 3.2 – ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝜑˔˒ = ݎ݅)݂ ) 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɛɟɬɨɧɧɭɸ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ Ȼ.3 ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
 

3.6 Ɋɚɫɱɺɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

3.6.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

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

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
˅∗ܦ  ൒  5,1 ∙ ʛˍ˓𝜏ˇˑ˒  0,33

, (3.26) 

 

ɝɞɟ 𝜏ˇˑ˒ = 30 ÷ 35 Ɇɉɚ. 
ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = 32,0 Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ʛˍ˓ =

0,00974 ∙ ܰ݊˔ˋː˘ =
0,00974 ∙ 48750

93,8
= 5,06ˍʜ ∙ ˏ. (3.27) 

 

Ⱦɚɥɟɟ ɧɚɣɞɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨ ɮɨɪɦɭɥɟ (3.18): 
˅∗ܦ  ൒  5,1 ∙ 5,06

32,0
 0.33

= 1,0 ˏ. 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ ɫɬɚɧɞɚɪɬɧɵɦ 1,0 ɦɟɬɪɚ. 
 

3.6.2 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

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

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ (ɤɇ): 
 ܴ˓˃ˇ =

0,8 ∙ ܰ݊ܿ ∙ 1ܦ

=
0,8 ∙ 48750

93,8 ∙ 6,3
= 66,00 ˍʜ. (3.28) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ܦ˅: 
 ݀ʞ = ˅ܦ + 0,02 = 1 + 0,02 = 1,02ˏ. (3.29) 

 
ɂɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦ˅: 
 ܼ˔ˈˆˏ = 8; 
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݄П = 0,4 ɦ. 
 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ (ɤɉɚ): 
ˇ˖݌  =

ܴ˓˃ˇ݀ʞ ∙ ݄П
=

66,00

1,02 ∙ 0,4
= 161,76ɤɉɚ; (3.30) 

        
Ⱦɥɹ ɬɚɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ  ݌˖ˇ : 
= ˇ˖݌   29 ∙ ܷ = 29 ∙ 10,02 = 290,56ɤɉɚ; (3.31) 

 

ɝɞɟ ܷ =
ߨ ∙ ݊˔ˋː˘ ∙ ݀ʞ

30
=

3,14 ∙ 93,8 ∙ 1,02

30
= 10,02 ɦ ɫɟɤ ; (3.32) 

 
Ɍɚɤ ɤɚɤ:݌˖ˇ < → ˇ˖݌  161,76 < 290,56ɤɉɚ– ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
3.7 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɹɬɨɪɚ 
 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

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

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [6] ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ-630 ɨɩɪɟɞɟɥɢɦ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 10/1 – 40 – 12,5 – 2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 10 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 40 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɦ 
ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ 12,5 – 2 ɜɦɟɫɬɢɦɨɫɬɶɸ 12, ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [6]. ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɟɝɭɥɹɬɨɪ: ɗȽɊ – 2ɂ1 – 100 – 4. 
 
ɝɞɟ     ɗȽɊ - ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ; 

2ɂ1 - ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ; 
100- ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
4 - ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 

 
3.8 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ [9], ɢɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɚɹ 

ɪɚɜɧɚ 5 ɦɟɬɪɚ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ ɤɚɠɞɨɣ 
ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɦɟɬɪɨɜ, ɫ ɭɱɺɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 20 ɦɟɬɪɚɦ. 
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ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɹɬɚ 20 ɦɟɬɪɨɜ. ɉɪɢ ɬɚɤɨɣ ɲɢɪɢɧɟ 
ɛɭɞɟɬ ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɪɚɛɨɬɵ ɦɨɫɬɨɜɨɝɨ 
ɤɪɚɧɚ, ɫ ɭɱɺɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 1,5 ɦɟɬɪɨɜ. 

Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɛɥɨɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
ˎ˄ܤ  = 4 ∙ 1ܦ = 4 ∙ 6,3 = 25,2 ˏ. (3.33) 

 
Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ˊˏܮ  = ˎ˄ܤ ∙ ݊˃ˆ˓ + .˒.ˏܤ = 25,2 ∙ 4 + 20 = 120,8 ˏ (3.34) 

 
ȼɵɫɨɬɭ ɢ ɩɪɨɥɺɬ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɢɬɶ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ ɢɯ 

ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 
Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɑɭɥɵɦɫɤɨɣ Ƚɗɋɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ [13].  

Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɜɨɩɪɨɫɨɜ, ɪɟɲɚɟɦɵɯ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ 
ɜɢɞɚ ɛɥɨɤɨɜ Ƚɗɋ. ȼɵɛɨɪ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. ɇɚ 
ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɱɟɬɵɪɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɦɨɳɧɨɫɬɶɸ 48,75 Ɇȼɬ ɤɚɠɞɵɣ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɞɚɧɧɵɯ ɢ 
ɭɫɥɨɜɢɹɯ ɬɪɟɛɨɜɚɧɢɹ ɧɚɞɟɠɧɨɫɬɢ [13], ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɪɚɬɶ ɩɪɨɫɬɵɟ 
(ɟɞɢɧɢɱɧɵɟ) ɛɥɨɤɢ (ɪɢɫ.4.1, ɚ), ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 

 

 
ɚ – ɩɪɨɫɬɨɣ (ɟɞɢɧɢɱɧɵɣ) ɛɥɨɤ; ɛ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ ɫ ɩɨɜɵɲɚɸɳɢɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɤɚɠɞɵɣ ɝɟɧɟɪɚɬɨɪ; ɜ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ 
ɧɟɫɤɨɥɶɤɨ ɝɟɧɟɪɚɬɨɪɨɜ. 

Ɋɢɫɭɧɨɤ 4.1 – ȼɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ 
 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 

 
4.2.1 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɩɨ 

ɨɞɧɨɦɭ ɧɚ ɤɚɠɞɵɣ ɝɟɧɟɪɚɬɨɪ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ 
«ɊɭɫȽɢɞɪɨ», «…ɜ ɫɟɬɢ ɞɨ 35 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ 
ɩɪɢɦɟɧɹɬɶɫɹ ɫɭɯɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ».  

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɚ 
1% ɨɬ ܲ̂  ːˑˏ:  

 ̝ܲː = 0,01 ∙ 4 ∙ 48 = 1,92 ʛʑ˕.  
  ܵ˔ː =

̝ܲ ːܿݏ݋𝜑 =
1,92

0,8
= 2,4 ʛʑʏ,   (4.1) 

Ɍɋɇ 

Ɍɋɇ 

Ɍɋɇ 
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ɝɞɟ   ܲ̂  ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ܿݏ݋𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɨ ɤɚɬɚɥɨɝɭ [14], ɜɵɛɢɪɚɟɬɫɹ ɬɪɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ 2500/10 ɍɁ.  
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/10,5/6 
Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, % ΔPx, ɤȼɬ ΔPɤ, ɤȼɬ 

Uɜɧ, ɤȼ Uɧɧ, ɤȼ 
2500 10,5 6 6,7 5,4 23 

 
4.2.2 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 

ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.2): 
 ܵ˓˃˔˚ =

𝜑ݏ݋ܿ̂ܲ − ܵ˔ː =
48

0,8
− 2,4 = 57,6 ʛʑʏ, (4.2) 

 
ɝɞɟ ܵ˔ː – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.  

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» [15] ɛɵɥɢ ɜɵɛɪɚɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 80000/110-ɍ1. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌȾɐ 80000/110-ɍ1 
Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % ΔPx, ɤȼɬ ΔPɤ, ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

80000 121 10,5 11 0,6 40 310 6500ɯ4550ɯ6850 
 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡmax  ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ =  0,124 +
ʡma x

104
 2 ∙ 8760 =  0,124 +

3070

104
 2 ∙ 8760 = 3775

˚ˆˑˇ. (4.3) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 
t˓˃˄ = 8760 − μ ∙ T˒ ˎ − ω ∙ T˅ , (4.4) 
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ɝɞɟ μ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  
T˒ ˎ = 32 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,03 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  
T˅ = 70 – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 
 
t˓˃˄ = 8760 − 1 ∙ 32 − 0,03 ∙ 70 = 8725,9 ˚. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = 1 ∙ 0,040 ∙ 8725,9 = 349,04 ʛʑ˕ ∙ ˚, (4.5) 
 

ɝɞɟ    nɌ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː =

∆ʟˍ
n˕ ∙  S˓˃˔˚

S˕ ːˑˏ 2 ∙ τ =
0,31

1
∙  57,6

80
 2 ∙ 3775 = 606,7 ʛʑ˕ ∙ ˚. (4.6) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ʗ˒ˑ˕(1) =  ∆W˘˘ + ∆Wː ∙ Tmax ∙ γ0, (4.7) 
 

ɝɞɟ     γ0 – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ Ɇȼɬ ∙ ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ʗ˒ˑ˕(1) =  349,04 + 606,7 ∙ 3070 ∙ 1,58 = 4635,71 ɬɵɫ. ɪɭɛ./ɝɨɞ. 
 
Ⱦɥɹ 4 ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ = 4 ∙ 4635,71 = 18542,8˕˞˔. ˓˖˄./ˆˑˇ.  

 

4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 

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

 ܵ˓˃˔˚ = 2 ∙ 𝜑ݏ݋ܿ̂ܲ − ܵ˔ː = 2 ∙ 48

0,8
− 2,4 = 117,6 ʛʑʏ, (4.8) 

 
ɝɞɟ ∑ʟ˔.ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɫɟɣ ɫɬɚɧɰɢɢ, Ɇȼɬ. 
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ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» [15] ɛɵɥɢ ɜɵɛɪɚɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 125000/110-ɍ1.  

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌȾɐ 125000/110-ɍ1 
Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % 

ΔPx, 
ɤȼɬ 

ΔPɤ, 
ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

125000 121 10,5 11 0,35 85 420 6500ɯ4550ɯ6850 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

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

 τ =  0,124 +
ʡma x

104
 2 ∙ 8760 =  0,124 +

3070

104
 2 ∙ 8760 =

3775˚ˆˑˇ . (4.9) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 

t˓˃˄ = 8760 − μ ∙ T˒ ˎ − ω ∙ T˅ , (4.10) 
 
ɝɞɟ μ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  

T˒ ˎ = 32 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,03 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  
T˅ = 70 – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 
 
t˓˃˄ = 8760 − 1 ∙ 32 − 0,03 ∙ 70 = 8725,9 ˚. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = 1 ∙ 0,085 ∙ 8725,9 = 741,70 ʛʑ˕ ∙ ˚, (4.11) 
 

ɝɞɟ    nɌ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː =

∆ʟˍ
n˕ ∙  S˓˃˔˚

S˕ ːˑˏ 2 ∙ τ =
0,42

1
∙  117,6

125
 2 ∙ 3775 = 1403,3ʛʑ˕ ∙ ˚. (4.12) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕(1)

′ =   ∆W˘˘ + ∆Wː ∙ Tmax ∙ γ0 + ʗ˒ˑ˕(1), (4.13) 
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ɝɞɟ β1, β2 – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ Ɇȼɬ ∙ ɱ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ʗ˒ˑ˕ 1 ′ = ((741,70 + 1403,3) ∙ 3070 ∙ 1,58) + 4635,71 = 9637,6 ˕˞˔.
˓˖˄ˆˑˇ 

 
4.3 Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(4.14): 
 

SΣ = ˃ݖ ∙ 𝜑ݏ݋ܿ̂ܲ − ܵ˔.ː. = 4 ∙ 48

0,8
− 2,4 = 237,6 ʛʑʏ, (4.14) 

 
ɝɞɟ   ݖ˃ – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, 4 ɲɬ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ˎ =

(ܵ˖˔˕ − ܵ˔ː) ∙ ˒𝜑ܿܲݏ݋ܿ ˓ ∙ 110ܭ

+ 1 =
(195 − 2,4) ∙ 0,8

30 ∙ 1,4
+ 1 = 5,0, (4.15) 

 
ɝɞɟ ܲ˒ ˓ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ 110 ɤȼ, ɪɚɜɧɚɹ 30 Ɇȼɬ; 110ܭ  – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, 1,4; ܿݏ݋𝜑ܿ  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɨ ɥɢɧɢɣ ȼɅ 110 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ݊ˎ = 4. 
 
Ɍɨɤ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ: 
ʑʚ110ܫ  =

𝛴ܵ݊ˎ ∙  3 ∙ ܷˎ =
237,6

5 ∙  3 ∙ 110
= 0,249 ˍʏ, (4.16) 

 
ɝɞɟ   ܷ˓˖ – ɧɚɩɪɹɠɟɧɢɟ ɥɢɧɢɢ  ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, 110 ɤȼ. 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ȼɅ: 
ܫ˓  ˃˔˚ = ܽ݅ ∙ ܽܶ ∙ ʑʚ100ܫ = 1,05 ∙ 1,0 ∙ 0,249 = 0,261 ˍʏ, (4.17) 
 

ɝɞɟ    ܽ݅  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɩɨ ɝɨɞɚɦ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɩɪɢɧɢɦɚɟɦ ܽ݅  =1,05 [16]; ܽܶ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ ɥɢɧɢɢ, ɩɪɢɧɢɦɚɟɦ ܽܶ=1,0 [16]. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ 120/19, 
ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 
- ɞɨɩɭɫɬɢɦɵɣ ɞɥɢɬɟɥɶɧɵɣ ɬɨɤ ̌ܫ ˑ˒ = 390 ʏ; 
ˇ˖0ݔ - = 0,427 ʝˏ/ˍˏ; 
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ˇ˖0ݎ - = 0,244 ʝˏ/ˍˏ. 
Ɍɨɤ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
ˉʑʚ110,˖˕ˢܫ  =

𝛴ܵ
(݊˅ˎ − 1) 3 ∙ ܷ˓˖ =

237,6

(5 − 1) ∙  3 ∙ 110
= 0,312 ˍʏ; (4.18) 

 
Iʑʚ110,˖˕ˢˉ < ܫ̌ ˑ˒;     
 
0,312 ˍʏ < 0,390 ˍʏ. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɜɨɞ Ⱥɋ 120/19 ɩɪɨɲɟɥ ɩɪɨɜɟɪɤɭ ɫɟɱɟɧɢɹ ɩɨ ɧɚɝɪɟɜɭ. 
 
4.4 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 
ȼɵɛɨɪ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ 

ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ 
ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɠɟ ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ. 

Ɂɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɢɫɤɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. ȼɵɛɨɪ, ɨɛɵɱɧɨ 
ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
ɜɚɪɢɚɧɬɨɜ, ɚ ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ.   

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɢɬɶ ɈɊɍ110 
ɤȼ. 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɈɊɍ 110 ɤȼ ɪɚɜɧɨ 9 (ɩɹɬɶ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ, 

ɱɟɬɵɪɟ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ). ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɋɌɈ «ɋɯɟɦɵ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-
750 ɤȼ» [17] ɞɥɹ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɜɵɛɢɪɚɟɬɫɹ ɫɯɟɦɚ ɫ ɨɞɧɨɣ ɪɚɛɨɱɟɣ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɜɵɤɥɸɱɚɬɟɥɟɦ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ (№ 110-9). 

 ȼ ɨɛɳɟɦ ɜɢɞɟ ɞɚɧɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ Ɋɍ 110 ɤȼ 

4.5 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 

ɋɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ1 = ݊˕ ∙ ʙ˕ + ݊˕˔ː ∙ ʙ˔ː + ݊˅ ∙ ʙ˓˖ = 541440 ˕˞˔.  ˓˖˄, (4.19) 
 

ɝɞɟ     ܭ˕ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 85200 ˕˞˔. ˓˖˄; ݊˕ – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 4 ɲɬ; ܭ˔ː- ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 1320 ɬɵɫ. ɪɭɛ;  ݊˕˔ː – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 4 ɲɬ; 
 .ʟʢ– ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɈɊɍ 110 ɤȼ, 19800ɬɵɫ. ɪɭɛ; ݊˅ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɈɊɍ 110 ɤȼ, 10 ɲɬܭ 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖ1 = 0,15 ∙ ʙ + ʗ = 99758,8˕˞˔. ˓˖˄, (4.20) 
 

ɝɞɟ    Ʉ – ɫɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɬɵɫ. ɪɭɛ; 
   ɂ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɬɚɧɰɢɢ, ɬɵɫ. ɪɭɛ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ʉ2 = 1 ∙ 85200 + 1 ∙ 200000 + 2 ∙ 1320 + 11 ∙ 19860 = 506300 ˕˞˔. ˓˖˄. 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖ2 = 0,15 ∙ ʙ + ʗ = 102582˕˞˔. ˓˖˄. (4.21) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ: 
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ʟ =
ʖ1 − ʖ2ʖ1

∙ 100%; 
(4.22) 

 ʟ =
99758,8 − 102582

99758,8
∙ 100% = 2,88%. 

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

ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

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

 
4.6 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 
4.6.1 ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ 

 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɢɧɞɭɤɬɢɜɧɵɟ ɢ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɫɯɟɦɵ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ.  
 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 
ˆݔ  = ݔ ′݀′ ∙ ܷːˑˏ2ܵːˑˏ = 0,2 ∙ 10,52

80
= 0,27 ʝˏ, (4.23) 

 
ɝɞɟ    ݔ ′݀′  - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɨ.ɟ. ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɆȼȺ; ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ. 

Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 
ݎ̂  =

ˆݔ
ߨ2 ∙ ݂ܿ ∙ ܶ˃ .ʒ =

0,27

2 ∙ 3,14 ∙ 50 ∙ 0,045
= 0,019 ʝˏ, (4.24) 

 
ɝɞɟ   ݂ܿ  – ɱɚɫɬɨɬɚ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɪɚɜɧɚɹ 50 Ƚɰ; ܶ˃ .ʒ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, 
ɪɚɜɧɚɹ 0,045 ɫ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˕ݔ  =

%ˊˍݑ

100
∙ ܷʡ.ʑʜ2ܵʡ =

11

100
∙ 1212

80
= 20,13 ʝˏ; (4.25) 
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ݎ̞ = ∆̱ܲ ∙ ܷʡ.ʑʜ2ܵʡ2 = 0,31 ∙ 1212

802
= 0,71 ʝˏ, (4.26) 

 
ɝɞɟ    ݑˍˊ%-ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܷʡ.ʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܵʡ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ∆̱ܲ  – ɩɨɬɟɪɢ ɄɁ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ 110 ɤȼ: 
ˎݔ  =

ˇ˖,ˑݔ ∙ ݈݊ =
0,427 ∙ 113

5
= 9,65 ʝˏ; (4.27) 

ݎˎ  =
ˑݎ ,˖ˇ ∙ ݈݊ =

0,244 ∙ 113

5
= 5,51 ʝˏ, (4.28) 

 
ɝɞɟ    ݔˑ,˖ˇ – ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɪɚɜɧɨɟ 0,427 Ɉɦ/ɤɦ [17]; ˑݎ ,˖ˇ – ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɪɚɜɧɨɟ 0,244 Ɉɦ/ɤɦ [17]; ݊ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ.  

ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ: 
ˆܧ  = 1,13 ∙ ܷːˑˏ = 1,13 ∙ 10,5 = 11,87 ˍʑ. (4.29) 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
ʠݔ  =

ܷːˑˏ2ܵˍˊ =
1212

150
= 97,61 ʝˏ; (4.30) 

ʠݎ  =
ʠݔ

ߨ2 ∙ ݂ܿ ∙ ܶ˃ .ʠ =
97,61

0,035 ∙ 314
= 8,88 ʝˏ. (4.31) 

 
4.6.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

RastrWin 
 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɢɫɭɧɤɢ ɫ ɜɧɟɫɟɧɧɵɦɢ ɜ ɉɄ RastrWin ɢɫɯɨɞɧɵɦɢ 
ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ (ɬɚɛɥɢɰɵ 4.4 – 4.7) 

ȼ ɬɚɛɥɢɰɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɭɡɥɵ. 
 

Ɍɚɛɥɢɰɚ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
ɇɨɦɟɪ 

ɩɨɡɢɰɢɢ 
ɇɚɡɜɚɧɢɟ ܷːˑˏ, ɤȼ 

1 Ƚ1 10,5 
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2 Ƚ2 10,5 
3 Ƚ3 10,5 
4 Ƚ4 10,5 
5 ɌɊ1 10,5 
6 ɌɊ2 10,5 
7 ɌɊ3 10,5 
8 ɌɊ4 10,5 
9 ɈɊɍ 110  121 

10 ɋɢɫɬɟɦɚ 121 
 
ȼ ɬɚɛɥɢɰɟ 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɟɬɜɢ. 
 

Ɍɚɛɥɢɰɚ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

Ɍɢɩ 
ɍɡɟɥ 

ɧɚɱɚɥɚ 
ɍɡɟɥ 
ɤɨɧɰɚ 

ɇɚɡɜɚɧɢɟ 
R 

Ɉɦ 
X, Ɉɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

ȼɵɤɥ 1 5 Ƚ1 – ɌɊ1 - - - 
ȼɵɤɥ 2 6 Ƚ2 – ɌɊ2 - - - 
ȼɵɤɥ 3 7 Ƚ3 – ɌɊ3 - - - 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.5 
Ɍɢɩ ɍɡɟɥ 

ɧɚɱɚɥɚ 
ɍɡɟɥ 
ɤɨɧɰɚ 

ɇɚɡɜɚɧɢɟ R 
Ɉɦ 

X, Ɉɦ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

ȼɵɤɥ 4 8 Ƚ4 – ɌɊ4 - - - 
Ɍɪ-ɪ 5 9 ɌɊ1 – ɈɊɍ 0,71 20,12 0,087 
Ɍɪ-ɪ 6 9 ɌɊ2 – ɈɊɍ 0,71 20,12 0,087 
Ɍɪ-ɪ 7 9 ɌɊ3 – ɈɊɍ 0,71 20,12 0,087 
Ɍɪ-ɪ 8 9 ɌɊ4 – ɈɊɍ 0,71 20,12 0,087 
Ʌɗɉ 9 10 ɈɊɍ - ɋɂɋɌȿɆȺ 3,22 5,64  

 
ȼ ɬɚɛɥɢɰɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. 
 

Ɍɚɛɥɢɰɚ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
ɇɚɡɜɚɧɢɟ r, Ɉɦ x, Ɉɦ r2, Ɉɦ x2, Ɉɦ r0, Ɉɦ x0, Ɉɦ E, ɤȼ 

Ƚɟɧɟɪɚɬɨɪ 1 0,019 0,27 0,019 0,27 0,019 0,27 11,87 
Ƚɟɧɟɪɚɬɨɪ 2 0,019 0,27 0,019 0,27 0,019 0,27 11,87 
Ƚɟɧɟɪɚɬɨɪ 3 0,019 0,27 0,019 0,27 0,019 0,27 11,87 
Ƚɟɧɟɪɚɬɨɪ 4 0,019 0,27 0,019 0,27 0,019 0,27 11,87 
ɋɢɫɬɟɦɚ 8,88 97,61 8,88 97,61 8,88 97,61 121,00 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɚ ɄɁ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.7 

 
Ɍɚɛɥɢɰɚ 4.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

Ɍɢɩ ɄɁ ɇɨɦɟɪ ɭɡɥɚ ɄɁ kɭ Iɩ0, ɤȺ iɭ, ɤȺ 
3ɮ 1 1,8 25,56 65,06 
3ɮ 7 1,85 12,22 31,97 
1ɮ 7 – 18,33 – 
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ܫ˒ ˑ 1 
(ʙ1)

> ܫ˒ ˑ 3 
(ʙ1)

 , ɧɟɪɚɜɟɧɫɬɜɨ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɥɢɱɢɧɚ 
ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ Ʉ1 ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬɧɨɣ ɞɥɹ ɩɪɨɜɟɪɤɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɨɬɤɥɸɱɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 

 
4.7 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ɉɪɢ ɜɵɛɨɪɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 

ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ɉɞɢɧ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ - ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ 
ɩɪɨɜɨɞɧɢɤɨɜ.  ɉɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɷɬɢɯ ɪɟɠɢɦɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɜɨɞɧɢɤɚ ɧɟ 
ɩɪɟɜɵɫɢɬ ɞɨɩɭɫɬɢɦɨɣ.   

 
4.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ 10,5 ɤȼ: 
˘˃ˏ.˄˃˓ ʒܫ  = 1,05 ∙ ܵˆ ːˑˏ 3 ∙ ʒܷ ːˑˏ = 1,05 ∙ 60 3 ∙ 10,5

= 3,46 ˍʏ, (4.38) 

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

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
˕ ˘˃ˏ.˄˃˓ܫ  =

ܵˆ ːˑˏ 3 ∙ ܷʡ ʑʜ = 1,05 ∙ 60 3 ∙ 121
= 0,301 ˍʏ, (4.39) 

 
ɝɞɟ ܷʡ ʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɨɛɦɨɬɤɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɥɢɧɢɢ: 

˅˃.˒ܫ  =
ܵ𝛴 ݊ˎ − 1  3 ∙ ܷːˑˏ =

237,6

(5 − 1) ∙  3 ∙ 121
= 0,283 ˍʏ, (4.40) 

 
ɝɞɟ ܵ𝛴  – ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ.  

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ: 

˘˃ˏ.˄˃˓ ː˔˕ܫ  = 1,05 ∙ ܵ˕˔ː ːˑˏ 3 ∙ ˕ܷ˔ː ːˑˏ = 1,05 ∙ 1 3 ∙ 10,5
= 0,061 ˍʏ. (4.41) 
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Ɋɚɛɨɱɢɣ ɬɨɤ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 110 ɤȼ: 
ݔܽ݉ ˄˃˓ܫ  =

ܵ𝛴݊ˎ ∙  3 ∙ ܷːˑˏ =
237,6

5 ∙  3 ∙ 121
= 0,227 ˍʏ. (4.42) 

 
4.7.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

ɩɪɢɧɢɦɚɟɬɫɹ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 ɮɢɪɦɵ «ɗɧɟɪɝɨɋɩɟɰɄɨɦɩɥɟɤɬ». 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ  

Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼȽȽ -10    «ɗɧɟɪɝɨɋɨɸɡ» ܷːˑˏ = 10ˍʑ ܷːˑˏ = 10 ˍʑ 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.8 
Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ˓ܫ ݔܽ݉.˄˃ = 3,46  ˍʏ ːܫ ˑˏ = 7 ˍʏ ˒ܫ 0 = 25,56 ˍʏ ˑܫ ˕ˍ = 63 ˍʏ ݅˖ = 65,06 ˍʏ ݅˒˓.˔ˍ˅ = 161 ˍʏ ܤˍ.˓˃˔˚ = ܫ˒ 0

2 ˍ˕ˑݐ  +  ʟʖʏݐ
= 25,562 ∙ (0,08

+ 0,01)

= 58,80 ˍʏ2 ∙ ˔ 

ˏːˑ.ˍܤ = ˕ݐ2ܫ̞ = 632 ∙ 3 

= 11 907 ˍʏ2 ∙ ˔ 

ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
 
Bˍ.ːˑˏ >  ;˚˔˃˓.ˍܤ
 
11907 ˍʏ2 ∙ ˔> 58,80 ˍʏ2 ∙ ˔. 
 
ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
 ݅˒˓.˔ˍ˅ > ݅˖ˇ; 
 
161 ˍʏ > 65,06 ˍʏ. 

 
ȼɵɛɪɚɧɧɵɣ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɦ 

ɧɟɨɛɯɨɞɢɦɵɦ ɩɚɪɚɦɟɬɪɚɦ. 
Ⱦɚɥɟɟ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 10,5 ɤȼ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɜɵɛɨɪ ɢ 

ɩɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ 
ɊȼɄ-10/2000 ɍɏɅ1 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ɈɈɈ «ɗɧɟɪɝɨɄɨɦɩɥɟɤɬ». 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɨ ɪɚɡɴɟɞɢɧɢɬɟɥɸ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 
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Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɊȼɄ-10/2000 ɍɏɅ1 «ɗɧɟɪɝɨɄɨɦɩɥɟɤɬ» ܷːˑˏ = 10 ˍʑ ܷːˑˏ = 10 ˍʑ ˓ܫ ݔܽ݉.˄˃ = 3,46 ˍʏ ːܫ ˑˏ = 4,85 ˍʏ ˒ܫ 0 = 25,56 ˍʏ ˑܫ ˕ˍ = 31,5 ˍʏ ݅˖ = 65,06 ˍʏ ݅˒˓.˔ˍ˅ = 80 ˍʏ ܤˍ.˓˃˔˚ = ܫ˒ 0
2 ˍ˕ˑݐ  +  ʟʖʏݐ

= 25,562 ∙ (0,08

+ 0,01)

= 58,80 ˍʏ2 ∙ ˔ 

ˏːˑ.ˍܤ = ˕ݐ2ܫ̞ = 31,52 ∙ 3 

= 2976,75 ˍʏ2 ∙ ˔ 

 
ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
 
Bˍ.ːˑˏ >  ;˚˔˃˓.ˍܤ
 
2976,75 ˍʏ2 ∙ ˔> 58,80 ˍʏ2 ∙ ˔. 
 
 
ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
 ݅˒˓.˔ˍ˅ > ݅˖ˇ; 
 
80 ˍʏ > 65,06 ˍʏ. 

 
ȼɵɛɪɚɧɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɦ ɧɟɨɛɯɨɞɢɦɵɦ ɩɚɪɚɦɟɬɪɚɦ. 

Ɍɚɤɠɟ, ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɛɵɥ ɩɨɞɨɛɪɚɧ Ɉɉɇ-ɉ 10 ɍɏɅ2. 
4.7.3 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ ɢ ɫɟɬɟɜɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 

 
Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɚɬɨɪɚ ɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɟɝɨ ɫ ɫɟɬɶɸ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɪɢɛɨɪɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 4.10. 
ȼɵɛɪɚɧ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ –

Ɇ3, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ». Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

Ȼɟɪɺɦ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ – 1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɢ ɫɢɫɬɟɦ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɺɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. 

 
Ɍɚɛɥɢɰɚ 4.10 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 

(ʑ ∙ ʏ) 
ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 0,5 6 

ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 0,5 6 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 0,5 10 ⅀=22 
 

4.7.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɅɄ – 10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ - ɈɗɧɌ 
«ɋɚɦɚɪɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ», ɝ. ɋɚɦɚɪɚ. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɅɄ – 10 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɅɄ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɌɅɄ – 10  «ɋɚɦɚɪɫɤɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ܷːˑˏ = 10 ˍʑ ܷːˑˏ = 10 ˍʑ 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.11 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ˓ܫ ݔܽ݉.˄˃ = 3,46 ˍʏ ːܫ ˑˏ = 5 ˍʏ ˒ܫ 0 = 25,56 ˍʏ ˑܫ ˕ˍ = 35 ˍʏ ݅˖ = 65,06 ˍʏ − ܤˍ.˓˃˔˚ = ܫ˒ 0
2 ˍ˕ˑݐ  + = ʟʖʏݐ 25,562 ∙ (0,07 + 0,01

= 52,26 ˍʏ2 ∙ ˔ 
˚˔˃˓.ˍܤ = ˕ݐ2ܫ̞ = 352 ∙ 3 

= 3675 ˍʏ2 ∙ ˔ 

 
Ɍɚɤ ɠɟ ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ 

ɹɜɥɹɟɬɫɹ ɇɂɈɅ-10ɍ1, ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ «ɋɚɦɚɪɫɤɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ». 

4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ Ɋɍ 110 ɤȼ 
 

ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȻɉ– 110, ɩɪɨɢɡɜɨɞɫɬɜɚ 
«Ʉɨɧɬɚɤɬ», ɝ. ɋɚɪɚɬɨɜ. 

ȼɵɤɥɸɱɚɬɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɨɬɤɪɵɬɵɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɜ ɫɟɬɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɫ 
ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɜ ɪɚɣɨɧɚɯ ɫ ɭɦɟɪɟɧɧɵɦ ɢ ɯɨɥɨɞɧɵɦ 
ɤɥɢɦɚɬɨɦ (ɞɨ ɦɢɧɭɫ 55). Ɉɫɨɛɟɧɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɜɵɞɟɥɟɧɵ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ: 

– ɦɚɥɵɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɦɚɫɫɚ ɜɵɤɥɸɱɚɬɟɥɹ; 
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– ɛɨɥɶɲɨɣ ɦɟɠɩɪɨɜɟɪɨɱɧɵɣ ɢɧɬɟɪɜɚɥ ɜɫɬɪɨɟɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 
- 10 ɥɟɬ; 

– ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɟɲɟɧɢɹ ɢ 
ɩɪɢɦɟɧɟɧɢɟ ɧɚɞɺɠɧɵɯ ɤɨɦɩɥɟɤɬɭɸɳɢɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɵɫɨɤɨɩɪɨɱɧɵɯ 
ɢɡɨɥɹɬɨɪɨɜ ɡɚɪɭɛɟɠɧɵɯ ɮɢɪɦ; 

– ɜɵɫɨɤɢɟ ɩɨɠɚɪɨ- ɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ; 
– ɢ ɞɪ. 
ȼ ɬɚɛɥɢɰɟ 4.12 ɫɜɟɞɟɧɵ ɞɚɧɧɵɟ ɩɨ ɜɵɛɨɪɭ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. 
 

Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ  

Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼȻɉ – 110    «ɗɧɟɪɝɨɋɩɟɰɄɨɦɩɥɟɤɬ» ܷːˑˏ = 110 ˍʑ ܷːˑˏ = 110 ˍʑ ˓ܫ ݔܽ݉.˄˃ = 0,227 ˍʏ ːܫ ˑˏ = 2,5 ˍʏ ˒ܫ 0 = 12,22 ˍʏ ˑܫ ˕ˍ = 40 ˍʏ ݅˖ = 31,97 ˍʏ ݅˒˓.˔ˍ˅ = 102 ˍʏ ܤˍ.˓˃˔˚ = 0˒ܫ
2 ˍ˕ˑݐ  +  ʟʖʏݐ

= 12,222∙  0,07 + 0,01 
= 11,95ˍʏ2 ∙ ˔ 

˚˔˃˓.ˍܤ = ˕ݐ2ܫ̞ = 402 ∙ 3 

= 4800 ˍʏ2 ∙ ˔ 

 
ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ 110/1000 ɍɏɅ1 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «ɁɗɌɈ» ɝ. ȼɟɥɢɤɢɟ Ʌɭɤɢ, Ɋɨɫɫɢɹ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɨ ɪɚɡɴɟɞɢɧɢɬɟɥɸ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 
 
Ɍɚɛɥɢɰɚ 4.13 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɜɵɛɨɪɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɊȽ 110/1000    «ɁɗɌɈ» ܷːˑˏ = 110 ˍʑ ܷːˑˏ = 110 ˍʑ ˓ܫ ݔܽ݉.˄˃ = 0,277  ˍʏ ːܫ ˑˏ = 1 ˍʏ ˒ܫ 0 = 12,22 ˍʏ  ˑܫ ˕ˍ = 31,5 ˍʏ ݅˖ = 31,97 ˍʏ ݅˒˓.˔ˍ˅ = 80 ˍʏ ܤˍ.˓˃˔˚ = ܫ˒ 0
2 ˍ˕ˑݐ  +  ʟʖʏݐ

= 12,222 ∙ (0,07

+ 0,01)

= 11,95 ˍʏ2 ∙ ˔ 

˚˔˃˓.ˍܤ = ˕ݐ2ܫ̞ = 31,52 ∙ 3 

= 2977 ˍʏ2 ∙ ˔ 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɵɥ 
ɜɵɛɪɚɧ Ɉɉɇ-ɉ 110 ɍɏɅ1. 

ȼ ɬɚɛɥɢɰɭ 4.14 ɫɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 4.14 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 

(ʑ ∙ ʏ) 
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Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 0,5 6 

 
4.9 ȼɵɛɨɪ ɞɢɡɟɥɶ – ɝɟɧɟɪɚɬɨɪɚ 

 
ȼ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɞɥɹ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ 

ɩɪɢɧɹɬɚ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ȺȾ-2500. ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 3125 ɤȼȺ, ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ 2500 ɤȼɬ. ȾȽɍ 
ɩɪɨɢɡɜɟɞɟɧɚ ɤɨɦɩɚɧɢɟɣ «ɗɧɟɪɝɨ-Ɇɨɬɨɪɵ», ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ, Ɋɨɫɫɢɹ.  

 
4.10 ȼɵɛɨɪ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɋɇ ɩɪɢɧɹɬ ɌɆɇ-2500/35/6 ɫ 

ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ. Ɉɧ ɛɭɞɟɬ ɩɢɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɨɬ ɩɨɞɫɬɚɧɰɢɢ «ɉɋ1» (35 ɤȼ). 

ɉɪɨɢɡɜɟɞɟɧ ɞɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɤɨɦɩɚɧɢɟɣ «ɋɜɟɪɞɥɨɜɗɥɟɤɬɪɨɓɢɬ» ɜ 
ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ, Ɋɨɫɫɢɹ. ȼ ɬɚɛɥɢɰɟ 4.15 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ-2500/35/6. 

 
Ɍɚɛɥɢɰɚ 4.15 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  

Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % ΔPx, ȼɬ ΔPɤ, ȼɬ 

Uɜɧ, ɤȼ Uɧɧ, ɤȼ 
2500 35 6 7,4 0,84 2,7 19 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɳɚɬɶ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ. Ɍɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ ɭɫɬɪɨɣɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ 
ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 
 

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

Ɍɚɛɥɢɰɚ 5.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɉɚɪɚɦɟɬɪ 

ɝɟɧɟɪɚɬɨɪ 

Ɍɢɩ ȼȽɋ 850/110-64 
ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ɩɨɥɧɚɹ, ɆȼȺ 60 
ɚɤɬɢɜɧɚɹ, Ɇȼɬ 48 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨs 0,8 
ɱɚɫɬɨɬɚ ɬɨɤɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 93,8 
ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 3 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 2749 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 965 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ 

230 

ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɨ.ɟ. 

ɫɢɧɯɪɨɧɧɨɟ  Xd 0,70 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,29 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,20 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨ.ɟ. 0,22 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 0,8 
ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ «ɡɜɟɡɞɚ» 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍɢɩ ɌȾɐ 80000/110-ɍ1 
ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

ȼɇ 121 
ɇɇ 10,5 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 11 
ɫɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/D-11 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ Ƚɗɋ 

Ɍɢɩ ɌɋɁ-2500/10,5/6 
ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼȺ 2500 
ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

ȼɇ 10,5 
ɇɇ 6 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 6,7 
ɫɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ D/Yɧ -11 
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5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɋɨɝɥɚɫɧɨ ɉɍɗ [24] ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 850/110-64ɦɨɳɧɨɫɬɶɸ 48 

Ɇȼɬ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ: 
 
1) ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
2) Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
3) Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
4) Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
5) Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

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

ɮɨɪɫɢɪɨɜɤɢ; 
11) ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
 
ȼɢɞɵ ɡɚɳɢɬ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/110-ɍ1 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ 

[24]: 
  
1) Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
2) ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

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

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

ɛɥɨɤɚ; 
6) Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
7) Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
8) Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
9) Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɦɚɫɥɚ; 
10)  Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɨɛɦɨɬɤɢ. 
 
ȼɢɞɵ ɡɚɳɢɬ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɌɋɁ 

2500/10,5/6ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ [24]: 
 
1) Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
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2) Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ; 

3) Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
4) Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110 ɤȼ: 
 
1) Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
2) Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
- 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
- ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

(ɌɇɁɇɉ); 
- ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110 ɤȼ. 
 
5.3 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ.  
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.1): 
 ːܫ ˑˏ =

ܵːˑˏ 3 ∙ ܷːˑˏ =
60000 3 ∙ 10,5

= 3299 ʏ,  (5.1) 

 
ɝɞɟ    ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 850/110-64[25]; ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.2): 
 ːܫ ˑˏ(2)

=
ːܫ ˑˏ ∙ ːː ˕˕ܭ˘˔ܭ =

3299 ∙ 1

4000/5
= 4,12 ʏ,  (5.2) 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.3): 
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ܫ˅ ː(1)
=

ܵːˑˏ ˕ 3 ∙ ܷːˑˏ ˕ =
60000 3 ∙ 121

= 286,29 ʏ,  (5.3) 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(5.4): 

 ːܫ ˑˏ(2)
=

ːܫ ˑˏܭ˕˕ ˅ː =
286,29 

300/5
= 4,77ʏ,  (5.4) 

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

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ:  
 

ːܫ ː.˕ˈ =
ːܫ ˑˏ ˓ˑ˕(1)

1,2255
=

965

1,2255
= 787 ʏ.  (5.5) 

 
Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.6): 
 ܵ˕ˈ =  3 ∙ ܷːː.˕ˈ ∙ ːܫ ː.˕ˈ =  3 ∙ 0,4 ∙ 787 = 546 ˍʑʏ. (5.6) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-600/10/0,4.  
 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.7): 
ܫ˅  ː ˕ˈ(1)

=
ܵːˑˏ ˔ː 3 ∙ ܷːˑˏ 

=
600 3 ∙ 10,5

= 32,99 ʏ, (5.7) 

 
ɝɞɟ   ܵːˑˏ ˔ː – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ. 

ȼɬɨɪɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (5.9): 

ܫ˅  ː ˕ˈ(2)
=

ːܫ ˑˏܭ˕˕ ˅ː ˕ˈ =
32,99

40/5
= 4,12 ʏ; (5.8) 
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ܫ˅ ː ˕ˈ_˓(2)
=

ːܫ ˑˏ ˓ˑ˕(1) ∙ ܷːː.˕ˈ ∙ ˘˔ܭ
1,2255 ∙ ˅ܷː ˕ˈ ∙ ˈ˕ ː˅ ˕˕ܭ =

965 ∙ 0,4 ∙ 1

1,2255 ∙ 10,5 ∙ 40/5
= 3,75 ʏ. (5.9) 

 
5.4 Ɉɩɢɫɚɧɢɟ ɢ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ 
 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

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

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ːܫ ˑˏ = 3299  ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ̝ܫ ˓.0ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

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

 ːܫ ˄(ː) = ˑˇːܭ ∙ ݂݅ ∙ ːܫ = 0,5 ∙ 0,1 ∙ 3299 = 165 ʏ,  (5.10) 

 
ɝɞɟ    ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; ݂݅  – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; ːܫ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 3299 Ⱥ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ ɩɨ ɮɨɪɦɭɥɟ (5.11): 
ܫ̝  ˓.0 ൒ ːܭ ∙ ːܫ ˄ ː = ːܭ ∙ ˑˇːܭ ∙ ݂݅ ∙ ːܫ = 2 ∙ 0,5 ∙ 0,1 ∙ ːܫ = 0,1 ∙ ːܫ ,  (5.11) 

 
ɝɞɟ    ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 
ܫ̝  ˓.0 ൒ 4,12Ⱥ. 
 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚɹ: 
ܫ̝  ˓.0 = 0,15 ∙ ːܫ = 0,15 ∙ 3299 = 494,85 ʏ. (5.12) 

 
2) ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (5.13): 

 ːܫ ˄ ʙʖ = ʙ˃˒ ∙ ݂݅ ∙ ˑˇːܭ ∙ ܫˏ ˃ˍ˔, (5.13) 
 
ɝɞɟ     ܭ˃˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2; ˏܫ ˃ˍ˔– ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (5.14): 

ܫˏ  ˃ˍ˔ =
"݀ݔ"݀ܧ ∙ ːܫ =

1,0

0,2
∙ 3299 = 16495 ʏ, (5.14) 

 
ɝɞɟ     ݀ܧ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,0; ݀ݔ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,2. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ: 
 ːܫ ˄ ʙʖ = 2 ∙ 0,1 ∙ 0,5 ∙ 16495  = 1649,5 ʏ.                  

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ (5.15): 
˕ܭ  >

ːܫ ˄(ʙʖ) ∙ ܫː̞ܭ , (5.15) 

 
ɝɞɟ     ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; ̞ܫ  – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɚɜɟɧ ˏܫ ˃ˍ˔. 

Ɍɨɝɞɚ:  
˕ܭ  >

1649,5 ∙ 2

16495
, 

˕ܭ  > 0,2. 
 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (4.6) ܭ˕ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3. 
 

3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 
(5.16) ɢ ɪɚɜɧɚ: 

 ːܫ ˕ =
ܫ̝ ˕ܭ0.˓ =

0,15 ∙ ːܫ
0,3

= 0,5 ∙ ːܫ . (5.16) 
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4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ В, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ В ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ 
(5.17): 
ܤ  ൒ ܫ̝ ˕ܭ0.˓ =

0,15 ∙ ːܫ
0,3

= 0,5 ∙ ːܫ . (5.17) 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.17) ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

1,5 ∙ ːܫ .  
 
5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ˑܫ ˕˔ = (2 ÷ 12)ːܫ ˑˏ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ: ˑܫ ˕˔  =  8 ∙ ːܫ ˑˏ = 26,39 ˍʏ. 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1: 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮ. ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ    

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

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

Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. 

α 
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1) ɉɟɪɜɵɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ U0, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɨɫɧɨɜɧɭɸ 
ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɧ ɡɚɳɢɳɚɟɬ 85-90% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬɫɹ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ 
ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɨɟ ɢɡɦɟɪɹɟɬɫɹ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

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

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

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. 
 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: 
СȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ 0,8; 
СɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
Сɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
СȼȽ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (5.18): 
𝛴ܥ  = ʡܥ + ʒܥ + Шܥ + ʑʒܥ = 0,0073 + 0,8 + 0,008 + 0,25 = 

 
= 1,0653 ˏˍʣ. 

(5.18) 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.19): 
 ܷ0 =

1

3
∙ ܷːˑˏ ˅ː 3

=
1

3
∙ 121 3

= 23,29 ˍʑ, (5.19) 
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ɝɞɟ     ܷːˑˏ ˅ː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ. 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.20): 

 ܷ0 ˠˎ.˔˕ = 0,5 ∙ 23,29 ∙ 0,010

0,010 + 1,0653
= 108 ʑ, (5.20) 

 
ɝɞɟ  k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ U0 ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܥʡ 0ߤ  – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɤɎ. 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.21): 
ܥܫ  = 1,73 ∙ ܷˎ ∙ 𝜔 ∙ ʠΣ = 1,73 ∙ 10,5 ∙ 314 ∙ 1,0653 = 6,08 ʏ. (5.21) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ (5.22): 
 

˔ܷ˓ ൒ ˅ܭːܭ ∙ 3݊˕ː ∙ ܷ0 ˠˎ.˔˕, (5.22) 

 
ɝɞɟ    ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊˕ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

 

˔ܷ˓ ൒ 1,5

0,95
∙ 3

10,5 3∙ 0,1

3
 ∙ 108; 

 ˔ܷ˓ ൒ 2,81 ȼ. 
 

ɉɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ01ܩɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ02ܩ  ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ0ܩ  ɫ ɭɫɬɚɜɤɨɣ 
ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ ܷ03 , ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ. Ⱦɚɧɧɵɣ ɨɪɝɚɧ ɡɚɳɢɳɚɟɬ ɨɤɨɥɨ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

ɍɫɬɚɜɤɚ ɞɥɹ ɨɪɝɚɧɚ ܷ03  ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ Кɬ ɨɬ 1 
ɞɨ 3.  
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ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Кɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,1. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Кɬ 
ɛɭɞɟɬ ɪɚɜɧɨ: 

 ܺ =
˕ܭ1 + 2

=
1

1,1 + 2
= 0,3226. (5.23) 

 
ɂɡ ɜɵɪɚɠɟɧɢɹ 5.23 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ܷ03  ɩɪɢ Кɬ ɪɚɜɧɨɦ 1,1 ɪɚɛɨɬɚɟɬ 

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

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

 
5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.24): 
 

˔ܷ˓2 =
1,4 ∙ ܷː݊˕ː =

1,4 ∙ 10500

10500/100
= 140 ʑ. (5.24) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ 

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

 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.25): 
 

˔ܷ˓1 =
1,2 ∙ ܷː݊˕ː =

1,2 ∙ 10500

10500/100
= 120 ʑ. (5.25) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,09 ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

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

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ 

ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 
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Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 2∗ܫ :2∗ܫ =
ܫ2ːܫ , (5.26) 

 
ɝɞɟ     2ܫ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ;  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ 2ܫ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ (5.27): 

˒ˑˇݐ  =
2∗ܫܣ
2 , (5.27) 

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

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ (2ܫ˔ˋˆː) ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 2ܫ 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ: 
ːˆˋ˔2∗ܫ  = ːˆˋ˔2ܫ ;0,07 = 0,07 ∙  .ʜܫ
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ (2ܫ˒˖˔ˍ) ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ 2ܫɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = 700 ˔. 

 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 

ɡɚɳɢɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.28): 
2∗ܫ  =  ʏݐ =  30

700
= 0,21, (5.28) 

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

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.29): 
ˍ˔˖˒2∗ܫ  =

ːܭ2∗ܫ =
0,21

1,2
= 0,17, (5.29) 
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ɝɞɟ    ܭː– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.30): 2ܫ˒˖˔ˍ = ˍ˔˖˒2∗ܫ ∙ ːܫ = 0,17 ∙ 4,12 = 0,70 ʑ. (5.30) 

 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

(5.31) ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ 2∗ܫ˒˖˔ˍ:  
˒ˑˇݐ  =

2ˍ˔˖˒2∗ܫܣ =
30

0,172
≈ 1038 ˔. (5.31) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ 2ܫ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ (5.32): 
˓˔ݐ  =

30

2(2∗ܫ)
 .  (5.32) 

 
Ɉɬɫɸɞɚ: 
 ʏˋˑ = 30 = 2∗ܫ

2 ∙  (5.33)  .˓˔ݐ

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2: 
 

Ɍɚɛɥɢɰɚ 5.2 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3: 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 500 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ   2ܫˑ˕˔  ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 2ܫ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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

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

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

ݔ  ′݀′ = ݔ ′݀′ ∙ ˅ܷː2ܷːː2
= 0,2 ∙ 1212

10,52
= 26,5; (5.34) 

 

0

100

200

300

400

500

600

0 0,2 0,4 0,6 0,8 1 1,2

t, c

I2/Iɇ



66 
 

ݔ ′ˎ = ˇ˖,0ݔ ∙ ݈ ∙ ܵ˄ܷ˗,ːˑˏ2 = 0,427 ∙ 113 ∙ 60

1212
= 0,198 ˑ. ˈ. ; (5.35) 

.ʙʏ1ܫ 

(2)
=

1ݔ∑ܧ ∑ + 2ݔ ∑ =
1

4 ∙ 26,5 + 4 ∙ 0,07 + 4 ∙ 0,198
= 0,009ˑ. ˈ. (5.36) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.37): 
∗2ʠ.ʖܫ  = 2 ∙ .ʙʏ1ܫ

 2 ∙ ˕ܭ = 2 ∙ 0,009 ∙ 121

10,5
= 0,215 ˑ. ˈ. (5.37) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤ.ɡ ɜ ɤɨɧɰɟ ɥɢɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.38): 
2ʠ.ʖܫ  ൑ ˚ܭ∗2ʠ.ʖܫ =

0,215

1,2
= 0,18 ˑ. ˈ. (5.38) 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

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

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

 
5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.39): 
ܫ̝  ˋˆː =

ːܭ ∙ ːܭܫ˅ =
1,05 ∙ ːܫ

0,98
= 1,07 ∙ ːܫ = 4,41 ʏ, (5.39) 

 
ɝɞɟ   ܭː = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭ˅ = 0,98 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ 0,9 ɫɟɤɭɧɞ. 
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.40): 
ˍ˔˖˒1ܫ  =

1,08 ∙ ːܫ     

0,98
= 1,1 ∙ ːܫ = 4,53ʏ. (5.40) 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.3: 
 

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

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

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ (1ܫ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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. 
 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (1ܫ) 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.41):  
˔˕1ˑܫ  =

1,5 ∙ ːܫ ˑˏ
0,98

= 1,531 ∙ ːܫ ˑˏ = 6,308 ʏ. (5.41) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

( ˆܷ <). ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ (5.42): 
 

˔ܷ˓ =
0,68 ∙ ܷːˑˏܭ˅ ∙ ݊˕ =

0,68 ∙ 10500

1,03 ∙ 10500/100
= 66 ʑ. (5.42) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 

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

 
5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ  𝒁૚ < ,  𝒁૛ <  

 

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

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

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 110 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼ1, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ ɑɭɥɵɦɫɤɚɹ Ƚɗɋ–
ɉɋ№1: 
 ܼ1 ൑ 0,8 ∙ ܼ˕ +

˕ܭ0,8 ∙ ܼ1ˎ′ = 0,8 ∙ 20,13 +
0,8

4
∙ 11,11 = 18,33 ʝˏ, (5.43) 

 
 ɝɞɟ    ܼ˕ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ 
(5.44); ܼ1ˎ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ (5.45); ܭ˕ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.44): ܼ˕ =

0,11 ∙ 121

80

2

= 20,13 ʝˏ. (5.44) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.45): 

 ܼ1ˎ′ = 2ˎݔ  + 2ݎˎ =  9,652 + 5,512 = 11,11ʝˏ. (5.45) 

 
 ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼ1 ˑ.ˈ. ൑ 0,8 ∙ 0,11 ∙ 60

80
+

0,8

4
∙ 60

1212
∙ 11,11 = 0,067.  

 ܼ1ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼ1 = ܼ1 ˑ.ˈ. ∙ ܼ˄ = 0,067 ∙ 1,84 = 0,123 ʝˏ, (5.46) 

 
ɝɞɟ    ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ (5.47): 
 ܼ˄ =

ܷ˄2ܵːˆ =
10,52

60
= 1,84ʝˏ. (5.47) 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɧɚɣɞɟɧɚ ɩɨ ɮɨɪɦɭɥɟ (5.48): 
3ܥ1ܼ  = ܼ1 ∙ ݊˕݊ː = 0,123 ∙ 4000

5
10,5

0,1

= 0,94 ʝˏ. (5.48) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼ10,94 =3ܥ Ɉɦ. 
 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = 30

ʝˏ˔ˈˍ. 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(5.49): 

 ܼː˃ˆ˓ =
ܷːˑˏ 3 ∙ ːܫ ˃ˆ˓ =

10,5 ∙ 103 3 ∙ 2749
= 2,21 ʝˏ, (5.49) 

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

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ  2 ∙ ܫ˅ .ː.  ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ 0,95 ∙ ܷː (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.50): 

ܫ̠  =

.˘.˘.˅ܫˏːˑ.˅ܫ∙2
− ݀ݔ0,95 =

2 ∙ 1,97 − 0,95

0,86
= 3,5 ˑ. ˈ., (5.50) 

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

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ 2,5 ∙ ːܫ ˑˏ. 

 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 

Z∗ː˃ˆ˓.˗ =
0,95 ∙ ܷːܫʣ =

0,95 ∙ 1

3,5
= 0,27 ˑ. ˈ. ; (5.51) 

˗.˓ˆ˃𝜑ːݏ݋ܿ  =
𝜑ːݏ݋ܿ

0,95 ∙ ʣܫ =
0,8

0,95 ∙ 3,5
= 0,24. (5.52) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ː˃ˆ˓.˗ = 76,1°. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.53): 
 ܼ˔ ʖII =

ܼ∗ː˃ˆ˓.˗ܭː =
0,27

1,1
= 0,25 ˑ. ˈ. ; (5.53) 

 ܼ˔ ʖII = ܼII ˑ.ˈ. ∙ ܼ˄ = 0,25 ∙ 10,52

60
= 0,46 ʝˏ. (5.54) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
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ܼ˔ ʖII =
ܼ˔.ʖ.II ∙ ݊˕݊ː =

0,46 ∙ 4000/5

10500/100
= 3,5 ʝˏ. (5.55) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼII = 3,5 ʝˏ. 
 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 20%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ˔ˏ1 = 0,025 ʝˏ, ܼ˔ˏ2 = 0,092 ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

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

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
5.4.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

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

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ (5.56): 
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ܫ˓   ˔ˋˆː. =
ːܭ ∙ ːܫ ˑˏ.˓ܭ˅ =

1,05 ∙ ːܫ ˑˏ.˓
0,98

= 1,07 ∙ ːܫ ˑˏ.˓ = 4,01  ʏ, (5.56) 

ɝɞɟ    ːܫ ˑˏ.˓ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
2)ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ (5.57): 
ܫ˓   ˒˖˔ˍ. =

1,2 ∙ ːܫ ˑˏ.˓
0,98

= 1,1 ∙ ːܫ ˑˏ.˓ = 4,125 ʏ. (5.57) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥ.5.4), ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  

 
Ɍɚɛɥɢɰɚ 5.4 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ   ʜܫ

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬ-ɧɨ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6: 
 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

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

 ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ (5.58): 
ܫ˓   ˒˖˔ˍ. =

2,15 ∙ ːܫ ˑˏ.˓
0,98

= 2,19 ∙ ːܫ ˑˏ.˓ = 8,21 ʏ. (5.58) 
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ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ «ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ» 

ɛɵɥɨ   ɜɵɛɪɚɧɨ   ɤɨɦɩɥɟɤɫɧɨɟ   ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ   ɭɫɬɪɨɣɫɬɜɨ   ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɒɗ1113 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɄɊȺ» [26].  

ɒɗ1113 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 

 
5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.5 
 

Ɍɚɛɥɢɰɚ 5.5 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,̝ܫ ˓.ʝ 0,15 ∙  ʜ 0,618 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 0,3 - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 
0,5 ∙  ʜ 2,06 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ 1,5 ∙  ʜ 6,18 Ⱥܫ

ɁɁȽ 
ܷ0 

U01G 1ݐ  - 5 ȼ 2ݐ U02G  - 10 ȼ 3ݐ U0G  - 15 ȼ ܷ03  
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,Kʡ 
1,1 - 

Ɂɉɇ 
>ܷ 

2ɫɬɭɩɟɧɶ  UCʟ2 1,4 ∙ ܷʜ 140 ȼ 
1 

ɫɬɭɩɟɧɶ  UCʟ1 1,2 ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 2ܫ

ɋɈ I2ʠʗʒʜ 0,07 ∙  ʜ 0,288 Ⱥܫ
ɉɈ I2ʞʢʠʙ 0,17 ∙  ʜ 0,70 Ⱥܫ

ɈɌɋ I I2ʠ.ʖ. 0,18 ∙  ʜ 0,742 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 1ܫ

ɋɈ Iʠʗʒʜ 1,07 ∙  ʜ 4,41 Ⱥܫ
ɉɈ I1ʞʢʠʙ 1,1 ∙  ʜ 4,53 Ⱥܫ

ɈɌɋ I1ʝʡʠ 1,531 ∙  ʜ 6,308 Ⱥܫ

ȾɁ ܼ 1 
ɫɬɭɩɟɧɶ ZI 0,067 0,123 Ɉɦ 
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< 2 
ɫɬɭɩɟɧɶ ZII  0,25 0,46 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ IP ʠʗʒʜ. 1,07 ∙  ʜʝʛ.ʟ 4,01 Ⱥܫ
ɉɈ IP ʞʢʠʙ. 1,1 ∙  ʜʝʛ.ʟ 4,125 Ⱥܫ

Ɉɬɫɟɱɤɚ IP ʞʢʠʙ. 2,19 ∙  ʜʝʛ.ʟ 8,21 Ⱥܫ
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6. 
 

Ɍɚɛɥɢɰɚ 5.6 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɉ
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ɥɸ
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ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
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 ɢ
 

ɫɛ
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ɫ 
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ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ
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ȽȽ
 

Ɉ
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ɧɢ
ɟ 

ɋȼ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
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 ɢ

 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ  

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G + + + +     

ɁɁȽ 
U0 

t1        + 
t2       +  
t3 + + +      

U03  + + +      

Ɂɉɇ U > 

1 
ɫɬɭɩɟɧɶ t1 + +       

2 
ɫɬɭɩɟɧɶ t2 + +       

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

I2 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ I 
t1     + 

 
  

t2      +   

t3 + +       

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
I1 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ 
t1     + 

 
  

t2      +   
t3 + +       

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

t1      +   

t2 + + +      

2 
ɫɬɭɩɟɧɶ 

t1     + 
 

  
t2   

   +   

t3 + +       

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ        + 
ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=30,2 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɚɥɟɜɪɨɥɢɬ) 
[27], ɩɪɢɫɜɨɟɧ: III. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [27]. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=195 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: III. 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 4915 
ɱɟɥɨɜɟɤ, ɱɬɨ ɛɨɥɟɟ 3000, ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɧɚɫɟɥɺɧɧɨɝɨ ɩɭɧɤɬɚ 5,5 ɤɦ), ɩɪɢɫɜɨɟɧ: I. 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ I ɤɥɚɫɫ. 

 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɶɸ ߘʒʐʞ, ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐʞߘ  = ʜʞʢߘ + ݄1% + ݐ݁ݏ݄∆ + ˃, (6.1) 

 

ɝɞɟ     ∆݄ݐ݁ݏ  – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 
ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫɚ – 0,8 ɦ. 

ݐ݁ݏ݄∆  = ݓܭ ∙ 2ݓܸ ∙ ݃ܮ ∙ (݀ + 0,5 ∙ ݐ݁ݏ݄∆ )
∙ ݓߙݏ݋ܿ  (6.2) 

 
ɝɞɟ    ݓߙ  – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɺɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, 
ɝɪɚɞɭɫɵ (ɛɭɞɭ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɤ ɨɫɢ 
ɩɥɨɬɢɧɵ, 0 ɝɪɚɞ.); ܸݓ  – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 

L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; ݓܭ  – ɤɨɷɮɮɢɰɢɟɧɬ; ݀ – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݃ – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ܸݓ = 24 ɦ/ɫ ɩɪɢɧɢɦɚɸ ݓܭ = 2,46 ∙ 10−6. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = 7100 ˏ. 
Ɇɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɧɚɯɨɞɢɦ ∆݄ݐ݁ݏ , ɩɪɢɫɜɚɢɜɚɹ 

ɜɟɥɢɱɢɧɟ ∆݄ݐ݁ݏ  ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 
ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
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݀ =
ʜʞʢߘ − ʓʜʏߘ

2
=

294,5 − 264,3

2
= 15,1 ˏ. (6.3) 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɜɟɞɟɧɢɢ 

ݐ݁ݏ݄∆  =
2,46 ∙ 10−6 ∙ 242 ∙ 7100

9,81 ∙ (15,1 + 0,5 ∙ 0)
0ݏ݋ܿ = 0,0679 ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
1. ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
2ݒܮ݃ 

=
9,81 ∙ 7100

242
= 121,  

ݒݐ݃   =
9,81 ∙ 6 ∙ 3600

24
= 8829,  

 

ɝɞɟ    t = 6 ɱ – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
2. ɉɨ ɝɪɚɮɢɤɭ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ ݃2ݒܮ

 ɢ ݃ݒݐ  

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ݃ 2ݒ݄ 
 ɢ ݃ ݒܶ   (ɪɢɫɭɧɨɤ 6.1). ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɨɞɹɬɫɹ 

ɜ ɬɚɛɥɢɰɭ 6.1.  
 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ ݃2ݒܮ

 
2ݒ݄ ݃

 
݃ ݒܶ   

ݒݐ݃ 1,65 0,019 121  
2ݒ݄ ݃

 
݃ ݒܶ   

8829 0,077 3,85 
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Ɋɢɫɭɧɨɤ 6.1 – Ƚɪɚɮɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɜ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɢ ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɚɯ 
 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ݃ ݄2ݒ
 ɢ ݃ ݒܶ   ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 

ɩɟɪɢɨɞ ɜɨɥɧɵ T  ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h : 
  ݄ =

0,019 ∙ 2݃ݒ =
0,019 ∙ 242

9,81
= 1,12 ˏ, (6.4) 

   ܶ =
1,65 ∙ ݃ݒ =

1,65 ∙ 24

9,81
= 4,04 c. (6.5) 

 
3. ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

݀   =
݃  ܶ2

ߨ2 =
9,81 ∙ 4,042

2 ∙ 3,14
= 25,45 ˏ. (6.6) 

 
4. ɍɫɥɨɜɢɟ ݀ = 15,1 ˏ > 0,5 ∙ ݀   = 12,73 ˏ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱɺɬ 

ɜɵɩɨɥɧɹɟɦ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 
5. Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ݄1% =  ݄ ∙ ݇݅ = 1,12 ∙ 2,09 = 2,33 ˏ, (6.7) 

 

ɝɞɟ     ki= 2,09 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ (ɪɢɫɭɧɨɤ 6.2). 
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Ɋɢɫɭɧɨɤ 6.2 – Ƚɪɚɮɢɤɢ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ki 

ʒʐʞߘ  = 294,5 + 2,33 + 0,0679 + 0,8 = 297,70 ˏ.  
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʜʞʢߘ + ˕˔ܪ = 294,5 + 9,0 = 303,50 ˏ,  
 

ɝɞɟ    ܪ˔˕ = 9 ˏ. 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

ɪɚɜɧɨɣ 303,50 ɦɟɬɪɚ. 
 
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɺɬɵ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɺɬɚ ɨɩɪɟɞɟɥɹɸ: 
 ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ 

ɨɬɜɟɪɫɬɢɣ; 
 ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
 ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ; 
 ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
 ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
 ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ; 
 ɫɩɨɫɨɛ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜɨɞɵ ɢ ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱɺɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱɺɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɪɚɫɱɺɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɢ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɡɚɬɜɨɪɨɜ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɩɪɟɞɟɥɺɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ 
ɧɚ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱɺɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱɺɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
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ɩɨɜɟɪɤɢ ɪɚɫɱɺɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ 
ɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ. 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ 

ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ 

ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
 ܳ˓.ˑ˔ː. = ݔܽ݉ܳ .ˑ˔ː. − ܳʒЭʠ − ܸ˒ ˑˎ + ܸ˒ ˓˔ݐ˓ = 

= 3151 − 791 −   3,76 + 4,2 ∙ 109

6 ∙ 30 ∙ 24 ∙ 60 ∙ 60
 = 1848 ˏ3 ˔ . 

(6.8) 

  
ɝɞɟ     ܳ݉ܽݔ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ 
ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ. 

ˑ˔ːܪ  = ʜʞʢ − ʢʜʐ ܳ0,1% = 294,5 − 273,34 = 21,16 ˏ. (6.9) 
݊݅݉ܪ<ˑ˔ːܪ  , 21,16>16,32, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɩɭɫɤ ɩɚɜɨɞɤɚ ɱɟɪɟɡ Ƚɗɋ 

ɜɨɡɦɨɠɟɧ. 
 ܳʒʏ =

ʒܰʏ
9,81 ∙ ˑ˔ːܪ  − ∆݄ ∙ 𝜂 =

48,75 ∙ 1000

9,81 ∙  21,16 − 0,22 ∙ 0,9
= 

= 263,7 
ˏ3˔ . 

(6.10) 

 ܳʒЭʠ = ܳʒʏ ∙  4 − 1 = 3 ∙ 264 = 791 
ˏ3˔ . (6.11) 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
˅ݍ  = 1,25 ∙  (6.12) ,˓ݍ

  
ɝɞɟ   ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ:  
˓ݍ   = ∙ ݄ߥ  ݄ʜʐ, (6.13) 
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ɝɞɟ    ݄ʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɝɪɚɮɢɤɭ Q= f(H),ɍɇȻ = 273,34 ɦ, ɬɨɝɞɚ  
 ݄ʜʐ = ʢʜʐ − ∇ˇː˃ = 273,34 − 284,3 = 9,04 ˏ, (6.14) 
  
ɝɞɟ    ݄ߥ  − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5,0 ɦ/ɫ. 
˓ݍ  = 5,0 ∙ 9,04 = 45,2 ˏ2 ˔ .  

 
Ɍɨɝɞɚ 
˅ݍ  = 1,25 ∙ 45,2 = 56,5 ˏ2 ˔ .  
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
ܤ  =

˅ݍ˓ܳ =
1848

56,5
= 32,71 ˏ. (6.15) 

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 

ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 9 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ݊ =

ܤܾ
=

32,71

9
= 3,63 ≈ 4. (6.16) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: 
ܤ  = ܾ ∙ ݊ = 9 ∙ 4 = 36 ˏ. (6.17) 
 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ߜʐ = 0,25 ∙ ܾ +  0,5 − 2 ˏ = 0,25 ∙ 9 + 1,75 = 4 ˏ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
ʐܤ  = ܤ +  ݊ − 1 ∙ ʐߜ = 36 +  4 − 1 ∙ 4 = 48 ˏ.           (6.18) 

 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱɺɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
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01ܪ = ′ܤ∙݉˓ܳ  ∙ 2g
 2 3 

=  1848

0,49∙36∙ 2∙9,81
 2 3 

= 8,24 ˏ, (6.19) 

  
ɝɞɟ   m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ B(m ≈ 0,49). 

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

02ܪ  =  ܳ˓݉ ∙ ˗ߪ ∙ ˉ˔ߪ ∙ ݊ߪ ∙ ܤ ∙  2g
 2 3 

, (6.20) 

 
ɝɞɟ     ߪ˔ˉ– ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; ݊ߪ– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ ߪ ;1 =݊ߪ˗– ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ (1 =˗ߪ). 

 

 
Ɋɢɫɭɧɨɤ 6.3 – ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (Ʉɪɢɝɟɪɚ-

Ɉɮɢɰɟɪɨɜɚ) 
ˉ˔ߪ  = 1 − 0,2 ∙ ߦ +  ݊ − 1 ∙ 0݊ߦ ∙ 01ܾܪ , (6.21) 

 
ɝɞɟ    0,45 = ߦ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ 
ɩɥɚɧɟ (ɩɨɥɭɤɪɭɝɥɚɹ). 
 

 
Ɋɢɫɭɧɨɤ 6.4 – Ɉɱɟɪɬɚɧɢɟ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
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ˉ˔ߪ = 1 − 0,2 ∙ 0,7 +  4 − 1 ∙ 0,45

4
∙ 8,24

9
= 0,906,  

02ܪ   =  1848

0,49 ∙ 1 ∙ 0,906 ∙ 1 ∙ 36 ∙  2 ∙ 9,81
 2 3 

= 8,80 ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ 

ɤ ɜɨɞɨɫɥɢɜɭ 0ߥ: 
ܪ  = 02ܪ − 0ߥߙ

2

2g
, (6.22) 

  
ɝɞɟ   1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ.  
0ߥ   =

ܳ˓ ∇ʜʞʢ − ∇ˇː˃  ܤ +  ݊ − 1 ·  , ʐߜ
(6.23) 

0ߥ  =
1848 294,5 − 264,3  36 +  4 − 1 ∙ 4 = 1,275 ˏ ˔ . 

 

ܪ   = 8,80 − 1,1 ∙ 1,2752

2 ∙ 9,81
= 8,71 ˏ. 

 

 
Ɉɩɪɟɞɟɥɺɧɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: 
˕˔ܪ  = 9,0 ˏ.  
 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = 294,5 − 9,0 = 285,5 ˏ. (6.24) 

 
6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɢɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢ ɷɬɨɦ 
ɡɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɟ ɜɨɞɨɫɛɪɨɫɵ ɢ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ: 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.݉ܽݔ − ܳʒЭʠ − ܸ˒ ˑˎ + ܸ˒ ˓˔ݐ˓ = 

= 3530 − 762 −  (3,76+4,2)∙109

6∙30∙24∙60∙60
 = 2256 ˏ3 ˔ . 

(6.25) 
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ɝɞɟ   ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ ɱɢɫɥɟ 
ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ. 

˅ˑ˒ܪ  = ʣʞʢ − ʢʜʐ ܳ0,1% = 296,5 − 274,54 = 21,96 ˏ, (6.26) 
݊݅݉ܪ<˅ˑ˒ܪ  , 21,96 >16,32, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɩɭɫɤ ɩɚɜɨɞɤɚ ɱɟɪɟɡ Ƚɗɋ 

ɜɨɡɦɨɠɟɧ. 
 ܳʒʏ =

ʒܰʏ
9,81 ∙ ˅ˑ˒ܪ  − ∆݄ ∙ 𝜂 =

48,75 ∙ 1000

9,81 ∙  21,96 − 0,22 ∙ 0,9
= 

= 254 
ˏ3˔ . 

(6.27) 

 ܳʒЭʠ = ܳʒʏ ∙  4 − 1 = 3 ∙ 254 = 762 
ˏ3˔ . 

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɪɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

.˅ˑ˒01ܪ  =  ܳ˓.˒ˑ˅݉ ∙ ܤ ∙  2g
 2 3 

=  2256

0,49 ∙ 36 ∙  2 ∙ 9,81
 2 3 

= 9,41 ˏ 
(6.28) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ 02ܪ˒ˑ˅. ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 

ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
.˅ˑ˒02ܪ  =  ܳ˓.˒ˑ˅݉˒ˑ˅ ∙ ˗ߪ ∙ ˉ˔ߪ ∙ ݊ߪ ∙ ܤ ∙  2g

 2 3 
, 

(6.29) 

ˉ˔ߪ   = 1 − 0,2 ∙ 0,7 +  4 − 1 ∙ 0,45

4
∙ 9,41

9
= 0,940, 

 

  
ɝɞɟ   ݉˒ˑ˅– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ݉˒ˑ˅ = ݉  0,805 + 0,245

˕˔ܪ.˅ˑ˒01ܪ − 0,05 ˕˔ܪ.˅ˑ˒01ܪ   2 , (6.30) 
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݉˒ˑ˅ = 0,49 ∙  0,805 + 0,245 ∙ 9,41

9
− 0,05 ∙  9,41

9
 2 = 0,493, 

.˅ˑ˒02ܪ  =  2256

0,493 ∙ 1 ∙ 0,941 ∙ 1 ∙ 36 ∙  2 ∙ 9,81
 2 3 

= 9,77 ˏ. 

  
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅ˑ˒02ܪ − ˑ˅2˒0ߥߙ

2g
, 

(6.31) 

˅ˑ˒0ߥ   =
ܳ˓.˒ˑ˅ ∇ʣʞʢ − ∇ˇː˃ (ʑ + (݊ −  ,ʐߜ(1

(6.32) 

˅ˑ˒0ݒ   =
2256 296,5 − 264,3 ∙  36 +  4 − 1 ∙ 4 = 1,46 ˏ ˔ , 

 

˅ˑ˒ܪ   = 9,77 − 1,1 ∙ 1,462

2 ∙ 9,81
= 9,65 ˏ. 

 

 
ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ ɥɢ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ɡɚɞɚɧɧɭɸ Ɏɉɍ = 296,5 ɦ 

ɩɪɢ ɬɚɤɨɦ ɧɚɩɨɪɟ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = 285,5 + 9,65 = 295,15 ˏ. (6.33) 
  ∇ʣʞʢ > ∇ʣʞʢ˓, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = 3530 ɦ3/ɫ. 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ ˕˔ܪ

ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.2 – Ʉɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (ɫɬɟɧɤɢ 
Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ) 

№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 
1 0 1,13 14 11,70 4,28 27 23,40 19,10 
2 0,90 0,32 15 12,60 5,08 28 24,30 20,60 
3 1,80 0,06 16 13,50 5,95 29 25,20 22,16 
4 2,70 0,00 17 14,40 6,88 30 26,10 23,49 
5 3,60 0,05 18 15,30 7,86 31 27,00 25,42 
6 4,50 0,24 19 16,20 8,88 32 27,90 27,12 
7 5,40 0,54 20 17,10 9,97 33 28,80 28,86 
8 6,30 0,90 21 18,00 11,12 34 29,70 30,65 
9 7,20 1,31 22 18,90 12,32 35 30,60 32,48 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

10 8,10 1,78 23 19,80 13,57 36 31,50 34,36 
11 9,00 2,30 24 20,70 14,88 37 32,40 36,28 
12 9,90 2,89 25 21,60 17,05 38 33,30 38,24 
13 10,80 3,55 26 22,50 17,64 39 34,20 40,24 

 

 
Ɋɢɫɭɧɨɤ 6.5 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 

 
6.3.4 Ɋɚɫɱɺɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
ɍɫɬɚɧɨɜɥɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫɭɧɨɤ 6.6). Ƚɥɭɛɢɧɚ ɜ 
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɺɬɚ. 
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Ɋɢɫɭɧɨɤ 6.6 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɸ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ݄ˍ˓ = ߙ  ∙ ܳˑ˔ː.˓.

2݃ ∙ ܤ) + 2(˄ߜ∑

3

=  1,1 ∙ 18482

9,81 ∙ (48)2

3

= 5,50 ˏ. 
(6.34) 

 
Ɉɩɪɟɞɟɥɸ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

0ܶ = ʜʞʢߘ − ʓʜʏߘ = 294,50 − 264,30 = 30,20 ˏ. (6.35) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ

0ܶ
=

0݄ܶˍ˓ =
30,20

5,50
= 5,49 ˏ. 

(6.36) 

 
ɉɨ ɝɪɚɮɢɤɭ [29, ɬɚɛɥ. 9-10] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ݄ܿ   ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ 

ɝɥɭɛɢɧɭ ݄ܿ`` - ɜɬɨɪɨɣ ɫɨɩɪɹɠɺɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ
0ܶ
, 

ɨɩɪɟɞɟɥɹɸ ξ˔ = 0,33 ɢ ξ
0ܶ

``
= 2,32. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠɺɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ݄ܿ` = ξܿ ∙ ݄ˍ˓ = 0,33 ∙ 5,50 = 1,81 ˏ, (6.37) 

 ݄ܿ`` = ξܿ `` ∙ ݄ˍ˓ = 2,32 ∙ 5,50 = 12,76 ˏ. (6.38) 

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː=2639 (ɦ3/ɫ), hɇȻ = 9,04 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 

ɨɬɨɝɧɚɧɧɵɣ (hc
’’>hɇȻ). 
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Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɨɞɨɛɨɣɧɵɦ ɤɨɥɨɞɰɟɦ. 

 
6.3.5 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ɢ ɟɝɨ ɞɥɢɧɵ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɝɥɭɛɢɧ ɤɨɥɨɞɰɚ, ɨɩɪɟɞɟɥɺɧɧɵɯ 
ɪɚɫɱɟɬɨɦ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5-10 %. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = ߪ ∙ ݄ܿ`` −  ݄ː˄ + ܼ′ , (6.39) 

 
ɝɞɟ    ߪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɜ ɤɨɥɨɞɰɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, ߪ = 1,1; ܼ′  - ɩɟɪɟɩɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ 
ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ d. 
 ܼ′ =

2ݍ

2 ∙ ݃ ∙  1𝜑2 ∙ ݄ː˄2 − 2ߪߙ ∙ ݄ܿ"2
 , 

(6.40) 

 

ɝɞɟ    𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ɡɚɜɢɫɹɳɢɣ 
ɨɬ ɤɪɨɦɤɢ ɭɫɬɭɩɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,92. 
ݍ  =

ܳˑ˔ː.˓.ܤ + ˄ߜ∑ =
1848

48
= 38,50

ˏ2˔ . 
(6.41) 

  ܼ′ =
38,502

2 ∙ 9,81
∙  1

0,922 ∙ 9,042
− 1,1

1,12 ∙ 12,762
 = 0,67 ˏ. 

 

  
Ɍɨɝɞɚ, ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɛɭɞɟɬ ɪɚɜɧɚ:  
  ݀ = 1,1 ∙ 12,76 −  9,04 + 0,67 = 4,32 ˏ.  

 
ɇɚɯɨɞɢɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɜɬɨɪɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ: 

0ܧ  = ʜʞʢ − ʓʜʝ + ݀ = 294,5 − 264,3 + 4,32 = 34,52 ˏ (6.42) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
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ξ
0ܶ

=
ʔ0݄ˍ˓ =

34,52

5,50
= 6,28 ˏ. 

(6.43) 

 
ɉɨ ɝɪɚɮɢɤɭ [29, ɬɚɛɥ. 9-10] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ݄ܿ   ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ 

ɝɥɭɛɢɧɭ ݄ܿ`` - ɜɬɨɪɨɣ ɫɨɩɪɹɠɺɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ
0ܶ
, 

ɨɩɪɟɞɟɥɹɸ ξ˔ = 0,305 ɢ ξ
0ܶ

``
= 2,41. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠɺɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ݄ܿ` = ξܿ ∙ ݄ˍ˓ = 0,305 ∙ 5,50 = 1,68 ˏ, (6.44) 

  ݄ܿ`` = ξܿ `` ∙ ݄ˍ˓ = 2,41 ∙ 5,50 = 13,25 ˏ. (6.45) 

  ܼ′ =
38,502

2 ∙ 9,81
∙  1

0,922 ∙ 9,042
− 1,1

1,12 ∙ 13,252
 = 0,70 ˏ. 

 

  ݀ = 1,1 ∙ 13,25 −  9,04 + 0,70 = 4,83 ˏ.  
 
ȼ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 

0ܧ  = ʜʞʢ − ʓʜʝ + ݀ = 294,5 − 264,3 + 4,83 = 35,03 ˏ (6.46) 
 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ

0ܶ
=

ʔ0݄ˍ˓ =
35,03

5,50
= 6,37 ˏ. 

(6.47) 

 
ɉɨ ɝɪɚɮɢɤɭ [29, ɬɚɛɥ. 9-10] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ݄ܿ   ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ 

ɝɥɭɛɢɧɭ ݄ܿ`` - ɜɬɨɪɨɣ ɫɨɩɪɹɠɺɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ
0ܶ
, 

ɨɩɪɟɞɟɥɹɸ ξ˔ = 0,30 ɢ ξ
0ܶ

``
= 2,44. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠɺɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ݄ܿ` = ξܿ ∙ ݄ˍ˓ = 0,30 ∙ 5,50 = 1,65 ˏ, (6.48) 
  ݄ܿ`` = ξܿ `` ∙ ݄ˍ˓ = 2,44 ∙ 5,50 = 13,42 ˏ. (6.49) 

  ܼ′ =
38,502

2 ∙ 9,81
∙  1

0,922 ∙ 9,042
− 1,1

1,12 ∙ 13,422
 = 0,71 ˏ. 

 

  ݀ = 1,1 ∙ 13,42 −  9,04 + 0,71 = 5,05 ˏ.  
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Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 
ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 4,5%, ɬɨ ɩɪɢɧɢɦɚɟɦ ݀ = 5,05 ˏ. 

Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ʞʑ = ʓʜʝ − ݀ = 264,3 − 5,05 = 259,25 ˏ (6.50) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɟɦ ɝɚɫɢɬɟɥɹ: 
 ݈˅ =  0,75 ÷ 1,0 ∙ ݈˒˓. (6.51) 

  ݈˒˓ = 2,5 ∙  1,9 ∙ ݄ܿ`` − ݄ܿ`  = 

= 2,5 ∙  1,9 ∙ 13,42 − 1,65 = 59,60 ˏ. 

(6.52) 

  ݈˅ =  0,75 ÷ 1,0 ∙ 59,60 = 53,0 ˏ.  
 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ 

ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɫɞɜɢɝɚ ɢ ɜɫɩɥɵɬɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ. 

˅ݐ  = 0,15 ∙ ܸ̝ˉ ∙  ݄ܿ` , 
(6.53) 

  
ɝɞɟ    ܸ̝ˉ – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ  
  ܸ̝ˉ =

ݍ݄̀ܿ
=

38,50

1,65
= 23,34

ˏ̝
, 

(6.54) 

˅ݐ   = 0,15 ∙ 23,34 ∙  1,65 = 4,5 ˏ.  

 
6.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ 
ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  
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∇˒ˑˇ = ∇ˇː˃ − ݀ − ˅ݐ − ˃ = 264,3 − 5,05 − 4,5 − 2 = 252,75 ˏ, (6.55) 
  
ɝɞɟ    d – ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ; ݐ˅ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; ˃ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, (2÷3)ɦ. 

 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 ݄˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = 294,50 − 252,75 = 41,75 ˏ. (6.56) 
 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ B

h˒ˎ = (0,67 ÷ 0,7) ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
ˎ˒ܤ  = 0,7 ∙ ݄˒ˎ = 0,7 ∙ 41,75 = 29 ˏ. (6.57) 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ 

ɩɪɨɱɧɨɫɬɢ.ɍɜɟɥɢɱɢɜɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢ ɩɪɢɧɢɦɚɟɦ 34 ɦ. 
 

6.4.3 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɞɪɟɧɚɠ. 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧ ɞɪɟɧɚɠ ɜ ɜɢɞɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ - 3ɦ. 

 
6.4.4 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
Ⱦɪɟɧɚɠ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

ɞɢɚɦɟɬɪɨɦ 0,2 ɦ ɫ ɲɚɝɨɦ 3 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ݈1 = 0,1 ∙ ܤ = 0,1 ∙ 29 = 2,9 ˏ. (6.58) 

 
6.4.5 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ 
ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɭ ɞɟɥɹɬ ɧɚ 
ɫɟɤɰɢɢ ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ 
ɩɪɨɢɡɜɨɞɹɬ ɱɚɳɟ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ 
ɛɵɤɨɜ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɚ. ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ 
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ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ 
ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 

ɒɢɪɢɧɚ ɫɟɤɰɢɢ:  
 ܾܿ = ܾ + ˅ߜ = 9 + 4 = 13 ˏ, (6.59) 

 

ɝɞɟ    ܾܿ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ, ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 
ɉɪɢ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ B=29 ɦ, ɩɪɢɧɢɦɚɟɦ 2 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ 15 ɢ 14 ɦ. 

Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ ɲɜɨɜ 
ɲɢɪɢɧɨɣ 1,5 ɦ. 

 
6.4.6 Ȼɵɤɢ 
 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4 ɦ .  
Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 20 ɦ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 
 
6.4.7 ɍɫɬɨɢ 
 
Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɨɦ, ɢ ɪɚɡɞɟɥɶɧɵɟ, ɤɨɬɨɪɵɟ 
ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ. 

ɉɪɢɦɟɧɢɦ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ, ɬɚɤɠɟ 2 ɫɨɩɪɹɝɚɸɳɢɯ ɭɫɬɨɹ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɨɬ ɛɟɪɟɝɨɜ. 

 
6.4.8 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 20 ɦ, ɨɞɧɭ ɢɡ 
ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢɦɟɦ ɲɢɪɢɧɨɣ – 3 ɦ, ɜɵɫɨɬɨɣ – 3,5 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,5 ɦ, ɜɵɫɨɬɨɣ – 2,5 ɦ. ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɚɯ: 256,75 ɦ; 276,75 ɦ. 
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6.4.9 Ɋɢɫɛɟɪɦɚ 
 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɭɤɪɟɩɥɺɧɧɵɣ ɛɟɬɨɧɧɵɦɢ 

ɩɥɢɬɚɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɬɫɹ ɜ 
ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ.  

Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɫ ɩɥɢɬɚɦɢ ɪɢɫɛɟɪɦ: 
˓ܮ  =

0,4݊ ∙ ݄ܿ`` =
0,4

0,1
∙ 13,42 = 53,66 ˏ. 

(6.60) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɩɨ ɞɥɢɧɟ: 
 ܰ =

˓ܮ
12

=
53,66

14
= 3,83, 

(6.61) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɥɢɬ - 4. 
ɒɢɪɢɧɚ ɪɢɫɛɟɪɦɵ ɪɚɜɧɚ ɲɢɪɢɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
Ɍɨɥɳɢɧɚ ɩɥɢɬ ɪɢɫɛɟɪɦɵ: ɞɥɹ ɩɟɪɜɨɝɨ ɪɹɞɚ ɬɨɥɳɢɧɚ ɩɥɢɬ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɨɣ ɩɨɥɨɜɢɧɟ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɜɨɞɨɛɨɹ – 2,41 ɦ, ɞɥɹ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ – 
1,91 ɦ ɢ ɞɥɹ ɱɟɬɜɟɪɬɨɝɨ – 1,41 ɦ. 

 
6.5 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 ܳ˔ =
ܸ˒ ˑˎ.˅ˇ˘˓. + ܸ˒ ˄˃˓˔ݐ.˓ = 512 ˏ3/˔; 

(6.62) 

 
ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 3,5 ɦ.  
Ɉɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʥʝ = ∇˒ˑˎ˃ ˆ˃ˎˈ˓ˈˋˋ + ݄ˆ˃ˎˈ˓ˈˋ + 3,5 = 

= 256,75 + 3,5 + 5,8 = 266,05 ˏ.   
(6.63) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ: 
ܪ  =

∇ʜʞʢ + ∇ʢʛʝ
2

− ∇ʥʝ = 
(6.64) 
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=
294,50 + 284,3

2
− 266,05 = 23,35 ˏ, 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳ = ߤ ∙ 𝜔 ∙  2 ∙ ݃ ∙ ܪ = 

= 0,8 ∙ 2 ∙ 3,14 ∙ 1,752 ∙  2 ∙ 9,81 ∙ 23,35 = 329
ˏ3˔ , 

(6.65) 

 
ɝɞɟ     Q – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; ʜʑʝ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 𝜔˅ˑ – ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ (ɧɟ ɦɟɧɟɟ 2-ɯ), 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ: 

 ݊ =
ܳ˔ܳ

=
512

329
= 1,55~2 ˑ˕˅ˈ˓˔˕ˋ .s 

(6.66) 

 
6.6 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱɺɬɵ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɺɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ, ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 

 
6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = 706,87 ˏ2,  
  ܵ˄ = 1216,12 ˏ2.  
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  =

ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ =
706,87 ∙ 9 ∙ 9,81 ∙ 2400

9 + 4
= 

= 11521,76 
ˍʜˏ

. 

(6.6
7) 
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Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ AutoCad. ܻ˒ ˎ = 4,46  ɦ.  

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  =

ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = 

=
1216,12 ∙ 4 ∙ 2400 ∙ 9,81

9 + 4
= 8809,95 

ˍʜˏ
. 

(6.68) 

  ܻ˄ = 8,95 ˏ.  
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ 0,055 ∙ ݂ ݂ ∙ ݃ , (6.69) 

  
ɝɞɟ  ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ:  
  ݂ = ʣʞʢߘ  − ʒʑߘ + 0,5 ∙ ܾ = 

=  296,5 − 285,5 + 0,5 ∙ 9 = 103,5 ˏ2. 
(6.70) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = 0,055 ∙ 103,5 ∙  103,5 ∙ 9,81 = 568,12 ˍʜ.  

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 ܳˊ˓ ˃˔˚

=
ܳˊܾ + ˄ߜ =

568,12

9 + 4
= 43,70

ˍʜˏ
. 

(6.71) 

 
6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ =

ݓߩ ∙ ݃ ∙ 2˅ܪ
2

=
1000 ∙ 9,81 ∙ 41,752

2
= 8549,72 ˍʜ/ˏ , 

(6.72) 

  
ɝɞɟܪ˅ = ʜʞʢߘ − ʞʝʓߘ = 294,50 − 252,75 = 41,75 ˏ.  

 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
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ܶː =
ݓߩ ∙ ݃ ∙ ː2ܪ

2
=

1000 ∙ 9,81 ∙ 13,652

2
= 913,91 ˍʜ/ˏ , 

(6.73) 

ɝɞɟܪː = − ʢʜʐߘ ʞʝʓߘ = 266,40 − 252,75 = 13,65ˏ.  
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

3ܹ = ܵ ∙ ߛ˅ = 52,85 ∙ 9,81 = 518,46 ˍʜ/ˏ; (6.74) 
 

ɝɞɟ    S − ɩɥɨɳɚɞɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ 
ȺutoCAD.  

 
6.6.3 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
݀ܪ  = ∇ʜʞʢ − ∇ʢʜʐ = 294,50 − 266,40 = 28,10 ˏ. (6.75) 
 
Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɢ ɞɪɟɧɚɠɨɦ: 
݀ܪݏܽܪ  = 0,40 

(6.76) 

݀ܪݎ݀ܪ   = 0,20 
(6.77) 

ݏܽܪ   = 0,4 ∙ ݀ܪ = 0,4 ∙ 28,10 = 11,24 ˏ,  
ݎ݀ܪ   = 0,2 ∙ ݀ܪ = 0,2 ∙ 28,10 = 5,62 ˏ,  

 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ˗ܹ = ݓߩ ∙ ݃ ∙ ܵˠ˒̠, (6.78) 

  

˗ܹ = 1000 ∙ 9,81 ∙ 182,0 = 1785,42
ˍʜˏ

, 
 

 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ. 
Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ, ɤɚɤ: 
 ˓˅ˊ˅ = ݓߩ ∙ ݃ ∙  ∇ʢʜʐ݉݅݊ − ∇˒ˑˇ = (6.79) 
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= 1000 ∙ 9,81 ∙ (266,4 − 252,75) = 133,91 ˍʜ, 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 ܹ˅ ˊ˅ = ݓߩ ∙ ݃ ∙ ܵˠ˒˅́ = 1000 ∙ 9,81 ∙ 464,1 = 4552,81 

ˍʜˏ
. 

(6.80) 

 
6.6.4 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

ː݌  = ːߛ ∙ ݄ː ∙ tan2  45 − 𝜑
2ː

 = 

= 10 ∙ 2 ∙ tan2  45 − 20

2
 = 11,76 

ˍʜˏ
2

, 

(6.81) 

  
ɝɞɟ  ːߛ = 10  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

hɧ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ. 
 ݄ː = ∇ˊ˃ˋˎ − ∇ˇː˃ = 266,3 − 264,3 = 2 ˏ, (6.82) 
 
ɝɞɟ  𝜑ː = 20° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  =

݄ː ∙ ː݌
2

=
2 ∙ 11,76

2
= 11,76

ˍʜˏ
. 

(6.83) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɸɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 
ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ, ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ 
ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɫɥɨɸ ɧɚɧɨɫɨɜ, ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɨɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ 
ɧɚɧɨɫɨɜ. 

 ʟ′ ˆ˓ = ːߛ˅ˊ˅ ∙ ݄ː ∙ 2݃ݐ  45 − 𝜑ˆ˓
2

 = 

= 10 ∙ 2 ∙ 2݃ݐ  45 − 45

2
 = 3,43

ˍʜˏ
2

, 

(6.84) 

  
ɝɞɟ  𝜑ˆ˓ = 45°.  

ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ݄ˆ˓ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 
ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ. 

 ʟ′′ ˆ˓ =  ːߛ˅ˊ˅ ∙ ݄ː + ߛ̂ ˓˅́ ˅ ∙ ݄ˆ˓ ∙ 2݃ݐ  45 − 𝜑ˆ˓
2

 = (6.85) 
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=  10 ∙ 2 + 16,1 ∙ 11,55 ∙ 2݃ݐ  45 − 45

2
 = 35,30

ˍʜˏ
2

. 

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ −  1 − ݓߛ 0݊ = 

= 23,5 −  1 − 0,25 ∙ 9,81 = 16,1 ˍʜ/ˏ3; 
(6.86) 

  

ɝɞɟ   ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ̂ߛ ˓ = 23,5
ˍʜˏ

3
; ݊0 – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ,  ݊0 = 0,25; ݄ˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ݄ˆ˓ = 9,55 ˏ;  𝜑ˆ˓– ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, 𝜑ˆ˓ = ߛ˅ ; 45°  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. 
˃ܧ  =

 ʟ′ ˆ˓ + ʟ′′ ˆ˓ 
2

∙ ݄ˆ˓ = 

=
3,43 + 35,30

2
∙ 11,55 = 223,63

ˍʜˏ
. 

(6.87) 

 
6.6.5 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
 ݄૙ =

ߨ ∙ ݄1%
= ߣ2

3,14 ∙ 2,332

25,45
= 0,67 ˏ. 

(6.88) 

  ܹ˅ ˑˎː =
1

2
∙ 0ߩ ∙ ݃ ∙ ݄1% ߨ ߣ  +

݄0

2
 = 

=
1

2
∙ 1000 ∙ 9,81 ∙ 2,33 ∙  25,45

3,14
+

0,67 

2
  =   96,54 

ˍʜˏ
 

(6.89) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ:  
ݕܿ  =

 ߣ
ߨ2 − 3

8
݄1% =

25,45

6,28
− 3

8
∙ 2,33 = 3,2 ˏ. 

(6.90) 

 
6.7 Ɋɚɫɱɺɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɺɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

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

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱɺɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɺɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad.  
 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ݂ߛ  ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1,00  8549,72 13,92 118983,63 
Ɍɧ 1,00  913,91 -4,55 -4158,30 
W3 1,00 Ļ 518,46 13,02 6750,33 
Gɛ 0,95 Ļ 8369,45 -8,95 -74906,58 

Gɩɥ 0,95 Ļ 10945,68 -4,46 -48817,71 
Wɜɡɜ 1,00  4552,82 0,00 0,00 
Wɮ 1,00  1785,42 8,45 15086,80 
Qɡ 0,9 Ļ 39,33 -12,66 -497,94 1,20 ˃ܧ  178,91 3,85 688,79 ܹ˅ ˑˎː 1,00  96,54 38,57 3723,82 ܧː 1,20  14,11 3,67 51,74 

F 
← 
ĺ 7925,37 

N Ļ 13534,67 
Ɇ Σ 16904,58 
 
Ɋɚɫɱɺɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

ݕݑߪ  = − ܾܰ
+

6 ∙ 2ܾܯ∑
= 

= − 13534,67

34,0
+

6 ∙ 16904,58

34,02
= −310,34 ˍʜ/ˏ2, 

(6.91) 

 

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

 

ݑݔߪ = ݑݕߪ ∙ 2ݑ݉ − ݓߛ ∙ ݑ݀ܪ ∙  1 −  (6.92) = 2ݑ݉
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= −9,81 ∙ 41,75 = −409,57 
ˍʜˏ

2
,   

  
ɝɞɟ     ݓߛ = 9,81 кН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ,  ݑ݀ܪ = ∇ʜʞʢ − ∇ʞʝʓ = 294,50 − 252,75 = 41,75 ˏ   – ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱɺɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

ݑ݉  = tan  ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ – 1ߙ ɝɞɟ ,1ߙ
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan 1ߙ = 0. 

 𝜏ݑݕݔ = ݓߛ  ∙ ݑ݀ܪ + ∙ ݑݕߪ ݑ݉ = 0, (6.93) 

1ߪ  
ݑ = ݑݕߪ ∙  1 + + 2ݑ݉ ݓߛ ∙ ݑ݀ܪ ∙ 2ݑ݉ = −310,34

ˍʜˏ
2

, 
(6.94) 

3ߪ  
ݑ = ݓߛ− ∙ ݑ݀ܪ = −9,81 ∙ 41,75 = −409,57 ˍʜ/ˏ2. (6.95) 

 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

ݐݕߪ  = −ܾܰ − 6 ∙ 2ܾܯ∑
= 

= − 13534,67

34,0
− 6 ∙ 16904,58

34,02
= −485,82 ˍʜ/ˏ2, 

(6.96) 

ݐݔߪ   = ݐݕߪ ∙ 2ݐ݉ − ݓߛ ∙ ݐ݀ܪ ∙  1 −  = 2ݐ݉

= −485,82 ∙ 0,782 − 9,81 ∙ 13,65 ∙  1 − 0,782 = −348,42 ˍʜ/ˏ2 , 
(6.97) 

  
ɝɞɟ    ݉ݐ = tan ݐ݀ܪ  .ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ – 2ߙ ɝɞɟ ,2ߙ = ∇ʢʜʐ ܳʜʞʢ − ∇ʞʝʓ = 266,4 − 252,75 = 13,65 ˏ – ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱɺɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 𝜏ݐݕݔ = ݓߛ − ∙ ݀ݐܪ + ∙ ݕݐߪ ݐ݉ = 

= − 9,81 ∙ 13,65 − 485,82 ∙ 0,78 = 274,75 ˍʜ/ˏ2, 

(6.98) 

3ߪ  
ݐ = ݐݕߪ ∙  1 + + 2ݐ݉ ݓߛ ∙ ݀ݐܪ ∙ 2ݐ݉ = 

= −485,82 ∙  1 + 0,782 + 9,81 ∙ 13,65 ∙ 0,782 = −700,33
ˍʜˏ

2
, 

(6.99) 

1ߪ 
ݐ = ݓߛ− ∙ ݐ݀ܪ = −9,81 ∙ 13,65 = −133,91 ˍʜ/ˏ2 (6.100) 

 
Ɋɚɫɱɺɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɭ ɜ ɬɚɛɥɢɰɭ 6.4. 
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Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ ݕߪ ݔߪ 485,82- 310,34-   -409,57 -348,42 𝜏ݕݔ  700,33- 409,57- 3ߪ 133,91- 310,34- 1ߪ 274,75 0 
 

6.7.1 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
ߛ݊  ∙ ݈ܿߛ ∙ ൑ 3ߪ  ݀ܿߛ ∙ ܴܾ , (6.1

01) 
  

ɝɞɟ     1,25 =݊ߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ; ݈ܿߛ– ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 1,0 =݈ܿߛ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ; 

σ3 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; ܴܾ = 7,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 
ɛɟɬɨɧɚ ȼ10; ݀ܿߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; 0,9=݀ܿߛ – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ.   

 
1,25 ∙ 1 ∙  −700,33 ൑ 7500 ∙ 0,9,  

  
875,41 ˍʞ˃ ൑ 6750 ˍʞ˃.  
 
2) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
ݑݕߪ  < 0  

 −310,34 ˍʞ˃ < 0. 
 
2. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
ݑݕߪ    ൒ 0,25 ∙ ݓߛ ∙ ݑ݀ܪ . (6.1
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02) 
 

310,34 ˍʞ˃ ൒ 0,25 ∙ 10 ∙ 41,75 = 104,38 ˍʞ˃.  
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
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6.8 Ɋɚɫɱɺɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ 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: 

 ܴ ∙ ܨߛܿ ∙ ݈ܿߛ ൒ ߛ݊ , 
(6.103) 

  ܴ = ˎ˒ܩ  + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + 3ܹ + ܳˊ ∙ tan 𝜑 + ܿ ∙ 𝜔 = 
=  10945,68 + 8369,45 − 4552,82 − 1785,42 + 518,46 + 39,33 ∙ 0,6 + 
+70 ∙ 34,0 = 10500,80 ˍʜ/ˏ , 

(6.104) 

  
ɝɞɟ    ݊ܽݐ𝜑 = 0,6 – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ - 
ɚɥɟɜɪɨɥɢɬ); ܿ = 70 ˍʜ/ˏ2– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ 1 = 34,0 ˏ2 – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɺɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ + ˃ܧ = 

= 8549,72 − 913,91 + 96,54 + 14,11 + 178,91 = 

= 7925,37 ˍʜ/ˏ. 

(6.105) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 
10500,80 ∙ 0,95

7925,37 ∙ 1,0
൒ 1,25, 

 

  
1,26 ൒ 1,25.  

 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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7 Ɉɛɴɺɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɨɜ, 

ɤɨɬɨɪɵɟ ɨɯɜɚɬɵɜɚɸɬ ɛɨɥɶɲɨɣ ɫɩɟɤɬɪ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɚɛɨɬ, ɧɚɱɢɧɚɹ ɫɨɡɞɚɧɢɟɦ 
ɤɨɬɥɨɜɚɧɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.1. 

 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ƚɨɞ 2034 2035 2036 2037 2038 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 195 195 195 195 195 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

1000 1000 1000 1000 1000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 195000 195000 195000 195000 195000 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ, % 
5 5 5 5 5 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, Ɇȼɬ·ɱ 

10 10 10 10 10 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 185 185 185 185 185 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 1469 1482 1495 1509 1522 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɦɥɧ.ɪɭɛ. 272,13 274,54 276,95 279,54 281,95 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ. ɪɭɛ. 45,355 45,756 46,158 46,590 46,991 
 
Ⱥɧɚɥɢɡɢɪɭɹ ɬɚɛɥɢɰɭ 7.1 ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɩɪɢ 

ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɨɛɴɟɦɟ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɭɱɤɚ ɩɪɨɞɨɥɠɚɟɬ 
ɪɚɫɬɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɜɫɟ ɛɵɫɬɪɟɟ ɨɤɭɩɚɟɬɫɹ ɢ 
ɩɨɞɬɜɟɪɠɞɚɟɬ ɫɜɨɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ. 

 
7.2 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. Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨɫɱɢɬɚɧɵ ɫ ɭɱɺɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɰɢɪɨɜɚɧɢɹ 
ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɝɧɨɡɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɷɬɚɩ ɠɢɡɧɢ 
ɩɪɨɟɤɬɚ ɤɨɦɩɚɧɢɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɚ ɬɚɤɠɟ ɜɫɟɦ ɞɨɱɟɪɧɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 
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 ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 
ɪɚɫɱɺɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɜɥɢɹɸɬ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ, ɬɚɤ ɤɚɤ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. 

 ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɬɟɤɭɳɢɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
 Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 0,08%. 
 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɡɚɬɪɚɬɵ, ɢ ɬ.ɞ.) Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 

Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 49,764 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 53,430 

ɂɬɨɝɨ 103,194 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ. 
ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7.3. 
 

Ɍɚɛɥɢɰɚ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩ ɩɪɨɟɤɬɚ, ɝɨɞ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ 1 ɞɨ 5 0,06 
Ɉɬ 6 ɞɨ 20 0,09 
ɋɜɵɲɟ 21 0,1 

 
ɍɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». Ⱦɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.4. 
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Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ-ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇȼɬ 1,625 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 , ɬɵɫ.ɪɭɛ/Ɇȼɬ·ɱ 1,848 

ɐɊɎ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇȼɬ·ɱ 0,536 

ɂɬɨɝɨ  4,009 
 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2025 ɝ. ɩɨ 2028 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.5.  

 
Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ 93,417 11,171 26,611 31,583 31,583 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ 8,377 8,446 23,877 26,665 26,362 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ 29,768 71,442 71,442 71,442 71,442 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ 

0,524 0,792 2,238 2,5 2,471 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ 

8,303 19,927 19,927 19,927 19,927 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ 1,866 5,599 5,599 5,599 5,599 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ 142,254 117,377 149,694 157,716 157,384 

 
Ɂɧɚɱɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɡɚ ɩɟɪɜɵɣ ɝɨɞ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɟɪɢɨɞɚ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɨɜ ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɧɭɠɞɵ, ɬ.ɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ȼ ɞɚɥɶɧɟɣɲɢɟ ɱɟɬɵɪɟ ɝɨɞɚ ɫɬɚɬɶɹ ɪɚɫɯɨɞɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ 
ɫɬɪɚɯɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɩɨɫɤɨɥɶɤɭ ɫɬɨɢɦɨɫɬɶ 
ɢɦɭɳɟɫɬɜɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ (ɡɚɤɭɩɚɟɬɫɹ ɢ ɦɨɧɬɢɪɭɟɬɫɹ ɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ). 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
7.1. 
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Ɋɢɫɭɧɨɤ 7.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 

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

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤɢ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ – 4,8 ɪɭɛ. ɧɚ 1 ɤȼɬ∙ɱ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ) – 20% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ 

ɫɬɨɢɦɨɫɬɢ; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɡɚ 2027-2031 ɝɝ. ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7.6.  
 

Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
Ƚɨɞ 2027 2028 2029 2030 2031 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɬɵɫ. ɪɭɛ. 342027,02 352060,14 359936,49 364719,30 368940,10 

ɇȾɋ, ɬɵɫ. ɪɭɛ. 331873,28 399269,2 406656,67 410950,59 414682,50 
ȼɡɧɨɫɵ ɜ ɫɨɰ. ɮɨɧɞɵ, 

ɬɵɫ. ɪɭɛ 
5844,88 5594,88 5594,88 5594,88 5594,88 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɬɵɫ. ɪɭɛ. 89648,73 87204,28 84759,84 82315,39 79870,95 

ɂɬɨɝɨ 769393,910 844128,500 856947,88 863580,17 869088,43 
 
ɂɡ ɜɵɲɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ (ɬɚɛɥɢɰɚ 7.6), ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 

ɬɨɦ, ɱɬɨ ɧɚɢɛɨɥɶɲɭɸ ɱɚɫɬɶ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɡɚɧɢɦɚɟɬ ɧɚɥɨɝ ɧɚ 
ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ 34%, ɬɚɤɠɟ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 25%.  
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ɂɡ ɬɚɛɥɢɰɵ 7.6 ɟɠɟɝɨɞɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɡɚ ɫɱɟɬ 
ɭɜɟɥɢɱɟɧɢɹ ɇȾɋ, ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɢ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ. 
 

7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 
ɉɪɢɛɵɥɶ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɵɪɭɱɤɨɣ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɟɺ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

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

Ⱦɚɧɧɵɟ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɦɥɧ.ɪɭɛ ɜ ɬɚɛɥɢɰɟ 7.7.  
 

Ɍɚɛɥɢɰɚ 7.7– Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ƚɨɞ 2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) 367,49 991,71 939,43 969,08 995,97 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ 126,07 471,32 650,91 984,22 651,32 
EBIT (ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ) 136,99 323,67 164,79 -128, 43 244,06 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 

27,16 64,17 32,4 6,48 45,69 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ) 109,82 259,5 132,4 -134,61 198,37 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ, % 

20,0 20,0 20,0 20,0 20,0 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 7.7 ɜɢɞɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɧɚɩɪɹɦɭɸ 

ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɜɵɪɭɱɤɢ.  
ɂɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɵɣ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɨɯɨɞɨɜ ɛɸɞɠɟɬɚ ɢ ɞɟɧɟɠɧɵɯ 
ɧɚɤɨɩɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ.  

Ɋɚɫɱɟɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɨɟɤɬ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶ ɫɜɨɸ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫ 2023 ɩɨ 2037.  

Ɋɨɫɬ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7.7. 
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Ɋɢɫɭɧɨɤ 7.3 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ (ɪɢɫɭɧɨɤ 7.3) ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ 

ɩɪɨɟɤɬ ɜ 2024 ɝɨɞɚ ɜɵɯɨɞɢɬ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɩɪɢɛɵɥɶ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɫɜɨɸ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 
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Ɋɢɫɭɧɨɤ 7.4 – Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
 

ɂɡ ɪɢɫɭɧɤɚ 7.4 ɜɢɞɧɨ, ɱɬɨ ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɩɟɪɜɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚɱɢɧɚɟɬɫɹ 
ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɫɬɚɧɰɢɹ ɩɨɥɭɱɚɟɬ ɩɪɢɛɵɥɶ. ɋ 
ɩɭɫɤɚɦɢ ɩɨɫɥɟɞɭɸɳɢɯ ɚɝɪɟɝɚɬɨɜ ɩɨɜɵɲɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ, ɪɚɫɬɭɬ ɬɚɪɢɮɵ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ, ɜ 2030 ɝɨɞɭ ɫɬɚɧɰɢɹ ɧɚɱɢɧɚɟɬ ɨɤɭɩɚɬɶɫɹ. Ɍɨɱɤɚ 
ɨɤɭɩɚɟɦɨɫɬɢ ɭɤɚɡɵɜɚɟɬ ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɚɱɢɧɚɸɬ ɜɨɡɜɪɚɳɚɬɶ ɡɚɬɪɚɱɟɧɧɵɟ ɧɚ ɧɟɝɨ ɫɪɟɞɫɬɜɚ. ɉɨɫɥɟ 
ɬɨɝɨ ɤɚɤ ɩɪɨɟɤɬ ɩɪɢɧɟɫɟɬ ɜɫɟ ɡɚɬɪɚɱɟɧɧɵɟ ɧɚ ɧɟɝɨ ɫɪɟɞɫɬɜɚ, ɨɧ ɧɚɱɧɟɬ 
ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 

7.5Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

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

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

ɛ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
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Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert». Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

 ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɑɭɥɵɦ 
ɦɨɳɧɨɫɬɶɸ 195 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ; 

  ɫɨɡɞɚɧɧɚɹ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɪɟɚɥɶɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɫɢɬɭɚɰɢɟɣ, ɫɥɨɠɢɜɲɟɣɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 

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

Ⱦɢɧɚɦɢɤɚ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɪɢɧɹɬɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ».Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

 
7.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɫɜɨɞɹɬɫɹ ɤ ɪɚɫɱɟɬɚɦ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 7.8.  

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɑɭɥɵɦɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ ɑɭɥɵɦ ɦɨɳɧɨɫɬɶɸ 195 Ɇȼɬ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.8. 

 
Ɍɚɛɥɢɰɚ 7.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 82 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɪɭɛ. 4791872395 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,82 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 20,38 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,17 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 67377,19 
 
ɂɡ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɜɢɞɧɨ, ɱɬɨ ɩɟɪɢɨɞ 

ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 6 ɥɟɬ ɢ 10 ɦɟɫɹɰɟɵ, ɬɚɤɨɣ ɫɪɨɤ ɛɭɞɟɬ ɩɪɢɟɦɥɟɦ ɢ ɧɟ 
ɭɛɵɬɨɱɟɧ ɞɥɹ ɷɬɨɝɨ ɩɪɨɟɤɬɚ.  

 Ɍɚɤɠɟ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ (1,82 ɪɭɛ.) ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ 
ɧɚ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

 
7.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɨɛɪɚɠɚɸɬ ɢɡɦɟɧɟɧɢɹ ɞɨɯɨɞɨɜ ɢ 

ɪɚɫɯɨɞɨɜ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ 
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ɩɪɨɟɤɬɚ. Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɺɬ 
ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 7.9.  
 
Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ 

Ƚɨɞ 2031 2032 2033 2034 2035 2036 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 797,3 805,2 813,1 821,0 829,0 83,9 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 79,9 77,4 75,0 72,5 70,1 67,6 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 877,2 882,6 888,1 893,6 899,0 904,5 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 7.9 ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɨɬ ɜɫɟɯ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ 

ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɤɨɬɨɪɵɟ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ 
ɜɨɞɧɨɝɨ ɧɚɥɨɝɚ, ɧɚɥɨɝɚ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɜɡɧɨɫɨɜ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ 
ɮɨɧɞɵ ɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ. Ɇɟɧɶɲɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ. 

 
7.6   Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɧɚɫɤɨɥɶɤɨ ɫɢɥɶɧɨ 

ɢɡɦɟɧɢɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɨɞɧɨɝɨ ɢɡ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɚ. 

Ʉ ɮɚɤɬɨɪɚɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ: 
 ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ; 
 ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
 ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ;  
 ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɟɪɫɨɧɚɥɚ;  
 ɰɟɧɵ ɫɛɵɬɚ. 
Ⱥɧɚɥɢɡ ɢɡɦɟɧɟɧɢɟ NPV ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: ɫɬɚɜɤɟ ɧɚɥɨɝɨɜ, 

ɨɛɴɟɦɭ ɢɧɜɟɫɬɢɰɢɣ, ɰɟɧɟ ɫɛɵɬɚ, ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɩɟɪɫɨɧɚɥɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -20 
ɞɨ 20 %, ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 7.5 – 
7.9. 
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Ɋɢɫɭɧɨɤ 7.5 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV ɨɬ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 
ɂɡ ɪɢɫɭɧɤɚ 7.5 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ 

ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ NPV.  
 

 
Ɋɢɫɭɧɨɤ 7.6 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV ɨɬ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ɂɡ ɪɢɫɭɧɤɚ 7.6 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɢɧɞɟɤɫ 

ɩɪɢɛɵɥɶɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ-ɧɚɨɛɨɪɨɬ, ɬɟɫɬɶ ɩɪɢɫɭɬɫɬɜɭɟɬ 
ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɚɹ ɨɛɪɚɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, 
ɩɪɨɟɤɬ ɛɭɞɟɬ ɛɵɫɬɪɟɟ ɨɤɭɩɚɬɶɫɹ ɢ ɛɭɞɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ. 
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Ɋɢɫɭɧɨɤ 7.7 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV ɨɬ ɰɟɧɵ ɫɛɵɬɚ 

 
ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɬɚɤɨɣ ɩɨɤɚɡɚɬɟɥɶ, ɤɚɤ ɢɧɞɟɤɫ 

ɩɪɢɛɵɥɶɧɨɫɬɢ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɰɟɧɵ ɫɛɵɬɚ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɰɟɧɵ ɫɛɵɬɚ, 
ɪɚɫɬɟɬ ɩɪɢɛɵɥɶ ɫ ɤɚɠɞɨɣ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɪɚɫɬɟɬ ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ.  

 

 
Ɋɢɫɭɧɨɤ 7.8 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV ɨɬ ɡɚɪɩɥɚɬɵ ɩɟɪɫɨɧɚɥɚ 

 
ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɟɪɫɨɧɚɥɚ ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ 

ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɫɧɢɠɚɟɬɫɹ. 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ (NPV) ɨɬ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.5: 
 

-1500

-1000

-500

0

500

1000

1500

2000

-25 -20 -15 -10 -5 0 5 10 15 20 25N
PV

, ɦ
ɥɧ

. ɪ
ɭɛ

.

ɉɚɪɚɦɟɬɪɵ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ,%

0

50

100

150

200

250

300

350

400

450

-25 -20 -15 -10 -5 0 5 10 15 20 25

N
PV

, ɦ
ɥɧ

. ɪ
ɭɛ

.

ɉɚɪɚɦɟɬɪɵ ɢɡɦɟɧɟɧɢɹ ɡ/ɩ ɩɟɪɫɨɧɚɥɚ,%



115 
 

 
Ɋɢɫɭɧɨɤ 7.9 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 
 

ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɟɥɢɱɢɧɚ NPV ɢɦɟɟɬ 
ɨɛɪɚɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. ɑɟɦ ɜɵɲɟ ɫɬɚɜɤɚ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɬɟɦ ɦɟɧɶɲɟ ɱɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ. 
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8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Чɭɥɵɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

8.1 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 

8.1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

ɑɭɥɵɦɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ ɑɭɥɵɦ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ.  
Ɉɛɳɟɟ ɩɚɞɟɧɢɟ ɪɟɤɢ ɑɭɥɵɦ ɫɨɫɬɚɜɥɹɟɬ 326 ɦɟɬɪɨɜ. ɉɚɞɟɧɢɟ ɧɨɫɢɬ 

ɫɬɭɩɟɧɱɚɬɵɣ ɯɚɪɚɤɬɟɪ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ ɢɫɬɨɤɚ ɤ ɭɫɬɶɸ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ, ɜ 
Ȼɟɪɟɝɚ ɤɪɭɬɵɟ ɜɵɫɨɬɨɣ 0,7—1,5 ɦ . ɇɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɛɟɪɟɝɚ ɩɨɥɨɝɢɟ.  

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɢ 1799 ɤɦ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ 134000 
ɤɦ2. ɉɢɬɚɧɢɟ ɪɟɤɢ, ɫɦɟɲɚɧɧɨɟ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɞɨɠɞɟɜɨɝɨ.ȼɨɞɚ ɜ ɪɟɤɟ ɱɢɫɬɚɹ, 
ɦɭɬɧɚɹ ɥɢɲɶ ɜ ɩɚɜɨɞɤɢ, ɩɪɢɝɨɞɧɚ ɧɚ ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ. 

ȼ ɪɟɤɭ ɑɭɥɵɦ ɜɩɚɞɚɟɬ 6 ɤɪɭɩɧɵɯ ɩɪɢɬɨɤɨɜ. 
Ɋɟɤɚ ɩɨɪɨɠɢɫɬɚ. ɇɚ ɩɨɪɨɠɢɫɬɵɯ ɭɱɚɫɬɤɚɯ ɥɟɞɨɫɬɚɜɚ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ, ɡɚ 

ɢɫɤɥɸɱɟɧɢɟɦ ɫɭɪɨɜɵɯ ɡɢɦ. ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɢɫɩɵɬɵɜɚɟɬ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɝɨɞɨɜɵɟ ɤɨɥɟɛɚɧɢɹ. ɇɚɢɛɨɥɟɟ ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜ 
ɮɟɜɪɚɥɟ ɨɬ -35 ɞɨ -40°, ɚ ɥɟɬɨɦ - ɩɨɜɵɲɚɬɶɫɹ ɞɨ 30° ɬɟɩɥɚ.  

ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɤɨɥɟɛɥɟɬɫɹ ɩɨ ɨɛɥɚɫɬɢ 
ɨɬ 76-80%. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 7—8 ɦ/ɫ ɧɚ ɦɨɪɫɤɨɦ ɩɨɛɟɪɟɠɶɟ 
ɢ 4—5 ɦ/ɫ — ɧɚ ɪɚɜɧɢɧɚɯ ɢ ɜ ɧɢɡɢɧɚɯ. 

ɉɨɥɨɜɨɞɶɟ ɧɚɱɢɧɚɟɬɫɹ ɜ ɚɩɪɟɥɟ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɢɸɥɹ. Ⱦɚɥɟɟ 
ɧɚɛɥɸɞɚɟɬɫɹ ɞɨɜɨɥɶɧɨ ɭɫɬɨɣɱɢɜɚɹ ɡɢɦɧɹɹ ɦɟɠɟɧɶ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ 
ɜɨɞɵ ɜ ɪɟɤɟ ɫɨɫɬɚɜɥɹɟɬ 598ˏ3/ܿ. 

ȼ ɫɨɫɬɚɜ ɢɯɬɢɨɮɚɭɧɵ ɪɟɤɢ ɑɭɥɵɦ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: ɝɨɥɟɰ, 
ɪɹɩɭɲɤɚ, ɫɢɝ, ɯɚɪɢɭɫ, ɳɭɤɚ, ɧɚɥɢɦ, ɨɤɭɧɶ, ɤɨɥɸɲɤɚ, ɝɨɥɶɹɧ. 

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

 
8.1.2Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬɫɹ ɪɟɲɟɧɢɹ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ƚɗɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ ɑɭɥɵɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ 
ɮɟɞɟɪɚɥɶɧɵɯ ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ 
ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɚɜɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɨɯɪɚɧɭ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɚɞɢɹɯ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ. 

Ɂɧɚɱɢɦɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɡɚɞɚɱɚɦɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 

 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɟ 
ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɚ, ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ ɞɪ; 
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 ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ 
ɨɬɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ; 

 ɫɛɪɨɫɵ Ƚɗɋ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɨɜ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ;   

 ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɑɭɥɵɦɫɤɨɝɨ Ƚɍ ɛɭɞɭɬ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
 ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
 ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
 ɩɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
 ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
 ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɬɨ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɤ ɧɢɦ 
ɨɬɧɨɫɹɬɫɹ: 

 
1) Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
 

ܯ  =
ܰ ∙ ݍ
100

∙ ,ߩ ˕; (8.1) 

 
ɝɞɟ ܰ – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ˏ3(765000 ˏ3); 
 ;ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8%) – ݍ 
 .ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ˕/ˏ3 (2,5 ˕/ˏ3) – ߩ 
 

ܯ  =
765000 ∙ 1,8

100
∙ 2,5 = 34425 ˕.  

 
2) Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ –2014 4 61 010 01 20 5 
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ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, 1988ɝ., ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 1,0 % (ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ). 

 

ܯ  =
ܰ ∙ ݍ
100

∙ ,ߩ ˕; (8.2) 

 
ɝɞɟ ܰ – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ˕ (84 ɬ); 
 ;ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0%) – ݍ 
 .ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ˕/ˏ3 (2,0 ˕/ˏ3) – ߩ 

 

ܯ  =
135 ∙ 1,0

100
∙ 2,0 = 2,7 ˕.  

 
ȼ ɪɟɡɭɥɶɬɚɬɟ, ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɧɨ 34425 ɬɨɧɧ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɢ 2,70 ɬɨɧɧ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɨɥɢɝɨɧ. 
Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ 
ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ 
ɪɟɫɭɪɫɨɦ. 

Ɍɚɤ ɠɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɥɚɧɞɲɚɮɬɚ 
ɦɟɫɬɧɨɫɬɢ, ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɜɨɡɞɭɯɚ, ɩɨɱɜɵ, ɤɥɢɦɚɬɚ.  

ȼ ɩɟɪɜɨɟ ɜɪɟɦɹ ɩɨɫɥɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɹɜɥɹɟɬɫɹ ɦɧɨɝɨ 
ɪɚɡɥɨɠɢɜɲɟɣɫɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ƚɧɢɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ. ȼɨɡɦɨɠɧɨ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. 

ɉɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɝɪɭɧɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɡɚɝɪɹɡɧɟɧɢɟ ɟɟ ɩɪɢ ɜɨɡɜɪɚɳɟɧɢɢ ɫ 
ɧɟɤɨɬɨɪɵɦɢ ɩɪɢɦɟɫɹɦɢ.  

ɉɨɷɬɨɦɭ, ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɲɢɧɵ, ɧɟ ɜɵɞɟɥɹɸɳɢɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɜɵɲɟ ɧɨɪɦɵ, ɩɪɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬɚɯ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ ɢ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɜ ɧɢɠɧɢɣ 
ɛɶɟɮ. ȼɫɟ ɷɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ:   

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

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɫɨɪɟɧɢɹ ɩɪɨɬɨɱɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɡɚɩɚɧɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɛɥɢɡɢ ɩɥɨɬɢɧɵ ɢ 
ɜ ɭɫɬɶɹɯ ɩɪɢɬɨɤɨɜ. 

ɋɠɢɝɚɧɢɟ ɭɞɚɥɟɧɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɦɭɫɨɪɚ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɪɝɚɧɨɜ. ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɬɢɥɢɡɢɪɨɜɚɧɵ. 

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. 

ȼɫɟ ɜɨɡɦɨɠɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɪɚɧɟɧɵ ɜ ɧɚɢɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ ɢ ɧɟɫɬɢ ɦɢɧɢɦɚɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɱɬɨɛɵ 
ɢɡɛɟɠɚɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɫɢɫɬɟɦɟ ɜɨɞɨɬɨɤɚ ɢ ɩɨɛɟɪɟɠɶɹ.  

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

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 01.071985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

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

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

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

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

ɋɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
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– ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

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

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

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

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

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
1.1  Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ, ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ – 

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ); 
1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 
1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 
1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ; 
1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
1.7 Ɋɚɫɱɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɧɟɫɟɧɢɹ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ. 
2. ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ: 
2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 

ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ; 
2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ; 
2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 
2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 

ɜ ɠɭɪɧɚɥɚɯ; 
2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ; 
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2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ; 
2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 
8.1.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɭɥɵɦɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

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

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

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

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

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

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

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 

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

 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ ɪɟɤɢ ɑɭɥɵɦ ɨɬ ɫɛɪɨɫɨɜ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ Ⱥɱɢɧɫɤɚ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ: 
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– ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

– ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ 
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9 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
ȼɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ 
ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, 
ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», 
ɬɪɟɛɨɜɚɧɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɩɨɪɹɞɨɤ, ɫɨɞɟɪɠɚɧɢɟ ɫɨɫɬɚɜɥɟɧɢɹ ɞɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɨɛɹɡɚɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹɯ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ.   

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
Ƚɗɋ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɵ, ɤɨɬɨɪɵɟ 
ɨɬɫɥɟɠɢɜɚɸɬ ɢɡɦɟɧɟɧɢɟ ɜ ɫɨɫɬɨɹɧɢɢ ɩɥɨɬɢɧɵ. 
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ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ: 

  ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
  ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 

ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
  Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
  Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɊɎ; 
  Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «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; 
 ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ 

ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ ɢ ɢɧɵɦ 
ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

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

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

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

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

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

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

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

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

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

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

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

ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ. 
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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. 

 
9.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ ȽɈɋɌ 12.1.004-91 ɋɋȻɌ ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɦɟɪɨɩɪɢɹɬɢɹɦɢ. 

 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ 
ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 
ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 
ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɬɞɟɥɨɜ, ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɩɥɚɧɨɜ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɫɥɭɱɚɣ ɩɨɠɚɪɚ; 

 ɨɛɟɫɩɟɱɢɬɶ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ, 
ɬɪɟɛɨɜɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɡɧɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɯɪɚɧɢɦɵɯ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɢ ɨɛɪɚɳɚɸɳɢɯɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɟɳɟɫɬɜ, ɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɟ ɯɪɚɧɟɧɢɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ 
ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɬɧɵɯ ɜɟɳɟɫɬɜ; 

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

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

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

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 
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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; 
 ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ 

ɢɧɫɬɪɭɤɬɚɠɢ, ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
 ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɺɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ.   

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

ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ 
ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ 
ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɇɚ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ (ɞɪɟɧɱɟɪɚɦɢ), ɨɫɶ ɤɨɬɨɪɵɯ 
ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ 
ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ 
ɨɪɨɫɢɬɟɥɢ. 
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Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ- 
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

 
9.2.1 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
 
1) Ʉ ɤɚɛɟɥɶɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɧɨɫɹɬɫɹ ɜɫɟ 

ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɷɬɚɠɢ, ɬɨɧɧɟɥɢ, ɲɚɯɬɵ, ɤɚɧɚɥɵ, ɝɚɥɟɪɟɢ, ɷɫɬɚɤɚɞɵ), ɚ 
ɬɚɤɠɟ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɡɚɤɪɵɬɵɟ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɨɛɚ ɢɥɢ 
ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɟ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɤɚɛɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. ɉɪɢɤɚɡɨɦ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ ɰɟɥɢɤɨɦ ɢɥɢ ɩɨ ɭɱɚɫɬɤɚɦ 
ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɰɟɯɚɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɚɞɟɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

2) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨ 
ɝɪɚɮɢɤɭ, ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɧɚɱɚɥɶɧɢɤɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɰɟɯɚ. 95 ɉɪɢ 
ɨɛɧɚɪɭɠɟɧɢɢ ɧɚɪɭɲɟɧɢɣ ɦɟɫɬ ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ 
ɩɟɪɟɝɨɪɨɞɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɞɪɭɝɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟɦɟɞɥɟɧɧɨ 
ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. 

3) Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨ ɤɚɤɢɯ-ɥɢɛɨ ɤɥɚɞɨɜɵɯ, ɦɚɫɬɟɪɫɤɢɯ, ɚ ɬɚɤɠɟ ɯɪɚɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɢɡɞɟɥɢɣ. 

4) ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɩɚɞɚɧɢɹ ɜ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɨɞɵ ɢ ɩɚɪɚ, 
ɦɚɫɥɚ, ɦɚɡɭɬɚ ɢɥɢ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ (ɚ ɬɚɤɠɟ ɢɯ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɣ) 
ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ ɩɨɫɬɭɩɥɟɧɢɹ. 

5) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɦɟɳɟɧɢɹɦ, ɧɟ 
ɨɛɫɥɭɠɢɜɚɟɦɵɦ ɩɨɫɬɨɹɧɧɨ ɩɟɪɫɨɧɚɥɨɦ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤ ɥɢɰ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɪɚɛɨɬɵ 
ɜ ɧɢɯ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

6) ȼ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 50 ɦ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɇɚ ɞɜɟɪɹɯ ɫɟɤɰɢɨɧɧɵɯ 
ɩɟɪɟɝɨɪɨɞɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ ɭɤɚɡɚɬɟɥɢ (ɫɯɟɦɚ) ɞɜɢɠɟɧɢɹ ɞɨ 
ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɍ ɜɵɯɨɞɧɵɯ ɥɸɤɨɜ ɢɡ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɥɟɫɬɧɢɰɵ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɧɟ ɦɟɲɚɥɢ ɩɪɨɯɨɞɭ ɩɨ ɬɨɧɧɟɥɸ. 

7) Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ɋɟɦɨɧɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɟɧ 
ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 
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8) Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɬɜɨɞ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɬɤɚɱɤɭ ɜɨɞɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɜ 
ɢɫɩɪɚɜɧɨɦ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

9) ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɝɪɟɜ ɢɯ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɬɨɱɧɢɤɨɜ ɧɚɝɪɟɜɚ. 

10) ȼ ɩɨɦɟɳɟɧɢɹɯ Ⱥɋɍ Ɍɉ, ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫ ɩɚɪɤɟɬɧɵɦɢ 
ɩɨɥɚɦɢ ɞɟɪɟɜɹɧɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɫɧɢɡɭ ɡɚɳɢɳɚɬɶɫɹ ɚɫɛɟɫɬɨɦ ɢ ɨɛɢɜɚɬɶɫɹ 
ɠɟɫɬɶɸ ɢɥɢ ɞɪɭɝɢɦ ɨɝɧɟɡɚɳɢɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɋɴɟɦɧɵɟ ɧɟɫɝɨɪɚɟɦɵɟ ɩɥɢɬɵ ɢ 
ɰɟɥɶɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢɯ ɩɨɞɴɟɦɚ 
ɜɪɭɱɧɭɸ. 
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10 Ɇɟɬɨɞɵ ɩɪɨɜɟɪɤɢ ɢ ɢɫɩɪɚɜɥɟɧɢɹ ɥɢɧɢɣ ɜɚɥɚ ȽȺ 
 
Ʌɢɧɢɹ ɜɚɥɚ ȽȺ – ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɫɟɣ ɜɚɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɩɨɥɭɱɟɧɧɚɹ ɩɪɢ 

ɫɛɨɪɤɟ. 
ɉɪɨɜɟɪɤɚ ɥɢɧɢɢ ɜɚɥɚ ȽȺ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 
ɚ) ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ 

ɫ ɪɚɡɛɨɪɤɨɣ ɤɚɤɢɯ-ɥɢɛɨ ɡɜɟɧɶɟɜ ɥɢɧɢɢ ɜɚɥɨɜ; 
ɛ) ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɩɨ ɩɪɟɞɵɞɭɳɢɦ ɩɪɨɜɟɪɤɚɦ; 
ɜ) ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɜɢɛɪɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɜɵɲɟɧɧɵɦɢ ɛɢɟɧɢɹɦɢ 

ɜɚɥɚ. 
ɇɚɪɭɲɟɧɢɟ ɨɛɳɟɣ ɥɢɧɢɢ ɜɚɥɚ ɨɬɧɨɫɢɬɫɹ ɤ ɧɚɢɛɨɥɟɟ ɫɟɪɶɟɡɧɵɦ ɞɟɮɟɤɬɚɦ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɦɨɧɬɚɠɚ. ȼɵɡɵɜɚɟɦɵɟ ɷɬɢɦ ɧɟɪɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ 
ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ, ɩɨɞɩɹɬɧɢɤ ɢ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɜɚɥɨɜ 
ɞɟɣɫɬɜɭɸɬ ɩɨɫɬɨɹɧɧɨ ɩɪɢ ɥɸɛɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟ ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ. 

ɇɚ ɪɚɛɨɬɚɸɳɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɫɥɟɞɭɟɬ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɟ 
ɩɪɢɡɧɚɤɢ ɭɯɭɞɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɥɢɧɢɢ ɜɚɥɚ: 

- ɩɨɜɵɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɛɢɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɭ ɧɚɩɪɚɜɥɹɸɳɢɯ 
ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɜɚɥɨɜ; 

- ɩɨɜɵɲɟɧɧɚɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 

- ɩɨɜɵɲɟɧɧɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ ɨɩɨɪɵ ɩɹɬɵ; 
- ɩɨɫɬɟɩɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɛɢɟɧɢɹ ɜɚɥɚ (ɭɜɟɥɢɱɟɧɢɟ ɡɚɡɨɪɨɜ ɜ 

ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɚɯ) ɜ ɬɟɱɟɧɢɟ ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢ 
ɨɞɢɧɚɤɨɜɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɇɚ ɪɚɛɨɬɚɸɳɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɫɥɟɞɭɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 
ɜɟɥɢɱɢɧɭ ɛɢɟɧɢɹ ɜɚɥɚ ɭ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɣ 
ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɬɚɰɢɨɧɚɪɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ 
(ɦɨɧɢɬɨɪɢɧɝɚ) ɛɢɟɧɢɹ ɜɚɥɚ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɡɚ ɛɢɟɧɢɟɦ ɜɚɥɚ: ɩɪɢ 
ɧɚɥɢɱɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ - ɩɨɫɬɨɹɧɧɨ, ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɤɨɧɬɪɨɥɹ 
ɩɟɪɫɨɧɚɥɨɦ - ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɫɭɬɤɢ ɫ ɡɚɩɢɫɶɸ ɜ ɫɭɬɨɱɧɭɸ ɜɟɞɨɦɨɫɬɶ, ɚ 
ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɜɵɲɟɧɧɨɝɨ ɛɢɟɧɢɹ ɜɚɥɚ ɱɚɫɬɨɬɭ ɤɨɧɬɪɨɥɹ ɩɨ ɪɟɲɟɧɢɸ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɭɜɟɥɢɱɢɜɚɸɬ. 

ȼ ɤɨɧɫɬɪɭɤɰɢɹɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɝɟɧɟɪɚɬɨɪɧɵɦ ɜɚɥɨɦ ɨɫɧɨɜɧɵɦɢ 
ɧɚɪɭɲɟɧɢɹɦɢ ɥɢɧɢɢ ɜɚɥɚ ɹɜɥɹɸɬɫɹ ɤɨɦɛɢɧɚɰɢɢ ɢɡɥɨɦɚ ɜɨ ɮɥɚɧɰɟɜɵɯ 
ɫɨɟɞɢɧɟɧɢɹɯ, ɧɟɫɨɨɫɧɨɫɬɢ ɜɚɥɨɜ ɢ ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶ ɡɟɪɤɚɥɚ ɞɢɫɤɚ 
ɩɨɞɩɹɬɧɢɤɚ ɝɟɧɟɪɚɬɨɪɧɨɦɭ ɜɚɥɭ. 

Ⱦɥɹ «ɨɞɧɨɜɚɥɶɧɵɯ» ɚɝɪɟɝɚɬɨɜ (ɩɪɢ ɫɨɟɞɢɧɟɧɢɢ ɬɭɪɛɢɧɧɨɝɨ ɜɚɥɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɫɬɭɩɢɰɟ ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ) ɯɚɪɚɤɬɟɪɧɵɦɢ ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɧɚɪɭɲɟɧɢɣ ɥɢɧɢɢ ɜɚɥɚ: 

- ɜɚɥ ɧɚɞɫɬɚɜɤɢ ɝɟɧɟɪɚɬɨɪɚ ɢɦɟɟɬ ɢɡɥɨɦ ɜɨ ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ ɫɨ 
ɫɬɭɩɢɰɟɣ ɪɨɬɨɪɚ ɢɥɢ ɜɚɥ ɧɚɞɫɬɚɜɤɢ ɪɚɫɩɨɥɨɠɟɧ ɷɤɫɰɟɧɬɪɢɱɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 
ɫɬɭɩɢɰɵ ɝɟɧɟɪɚɬɨɪɚ. ȼɚɥ ɬɭɪɛɢɧɵ ɢ ɫɬɭɩɢɰɚ ɪɚɫɩɨɥɨɠɟɧɵ ɫɨɨɫɧɨ, ɡɟɪɤɚɥɨ 
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ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ ɬɭɪɛɢɧɧɨɝɨ ɜɚɥɚ; 
- ɜɚɥ ɧɚɞɫɬɚɜɤɚ ɢ ɫɬɭɩɢɰɚ ɝɟɧɟɪɚɬɨɪɚ ɫɨɨɫɧɵ. ɂɦɟɟɬɫɹ ɢɡɥɨɦ ɜɨ 

ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ ɬɭɪɛɢɧɧɨɝɨ ɜɚɥɚ ɫɨ ɫɬɭɩɢɰɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɡɟɪɤɚɥɨ 
ɩɨɞɩɹɬɧɢɤɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɥɢɧɢɢ ɜɚɥɚ ɧɚɞɫɬɚɜɤɢ ɢ ɫɬɭɩɢɰɟ ɪɨɬɨɪɚ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ; 

- ɜɚɥ ɧɚɞɫɬɚɜɤɢ, ɫɬɭɩɢɰɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɚɥ ɬɭɪɛɢɧɵ ɫɨɨɫɧɵ, 
ɡɟɪɤɚɥɨ ɞɢɫɤɚ  ɩɨɞɩɹɬɧɢɤɚ ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ ɫɬɭɩɢɰɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ; 

- ɧɟɫɨɨɫɧɨɫɬɶ ɬɭɪɛɢɧɧɨɝɨ ɜɚɥɚ ɢ ɜɚɥɚ ɧɚɞɫɬɚɜɤɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɦɟɬɨɞɚ ɩɪɨɜɟɪɤɢ ɥɢɧɢɢ ɜɚɥɚ ȽȺ: ɩɨɜɨɪɨɬ ɪɨɬɨɪɚ ɧɚ 360° 

ɢ ɦɟɬɨɞ ɱɟɬɵɪɟɯ ɫɬɪɭɧ. 
ɇɚɢɛɨɥɟɟ ɬɨɱɟɧ ɩɟɪɜɵɣ ɦɟɬɨɞ. ɗɬɢɦ ɦɟɬɨɞɨɦ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɢɡɥɨɦ 

ɜɚɥɚ ɜɨ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɤ 
ɜɚɥɭ, ɧɨ ɧɟɥɶɡɹ ɨɩɪɟɞɟɥɢɬɶ ɭɤɥɨɧ ɥɢɧɢɢ ɜɚɥɨɜ. 

ɉɪɨɜɟɪɤɨɣ ɩɨ ɫɬɪɭɧɚɦ ɨɩɪɟɞɟɥɹɸɬ ɭɤɥɨɧ ɜɚɥɚ ɢ ɢɡɥɨɦ ɜɨ ɮɥɚɧɰɟɜɵɯ 
ɫɨɟɞɢɧɟɧɢɹɯ. 
 

10.1 ɉɪɨɜɟɪɤɚ ɨɛɳɟɣ ɥɢɧɢɢ ɜɚɥɚ ɦɟɬɨɞɨɦ ɩɨɜɨɪɨɬɚ ɪɨɬɨɪɚ ɧɚ 360° 
 
Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɪɢɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ 

ɩɨɞɩɹɬɧɢɤɚ ɤ ɨɫɢ ɚɝɪɟɝɚɬɚ ɢ ɧɚɥɢɱɢɟ ɢɡɥɨɦɚ ɥɢɧɢɢ ɜɚɥɚ ɜɨ ɮɥɚɧɰɟɜɵɯ 
ɫɨɟɞɢɧɟɧɢɹɯ. Ɇɟɬɨɞ ɩɪɢɦɟɧɢɦ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ ɢɫɩɨɥɧɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ.  

Ƚɥɚɜɧɨɟ ɭɫɥɨɜɢɟ ɨɩɟɪɚɰɢɢ: ɪɨɬɨɪ ɩɪɢ ɩɪɨɜɨɪɚɱɢɜɚɧɢɢ ɧɟ ɞɨɥɠɟɧ 
ɡɚɞɟɜɚɬɶ ɨ ɧɟɩɨɞɜɢɠɧɵɟ ɱɚɫɬɢ ɚɝɪɟɝɚɬɚ, ɢɧɚɱɟ ɪɟɡɭɥɶɬɚɬɵ ɡɚɦɟɪɨɜ ɨɤɚɠɭɬɫɹ 
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦɢ. 

Ɉɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɜɨɪɨɬɚ ɪɨɬɨɪɨɜ ɤɪɭɩɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɹɜɥɹɟɬɫɹ 
«ɤɪɚɧɨɜɵɣ» ɫɩɨɫɨɛ ɫ ɩɨɦɨɳɶɸ ɬɪɨɫɚ. Ⱦɥɹ ɧɟɛɨɥɶɲɢɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɬɪɨɫ 
ɦɨɠɟɬ ɛɵɬɶ ɧɚɜɢɬ ɧɚ ɫɩɟɰɢɚɥɶɧɵɣ ɫɜɚɪɧɨɣ ɛɚɪɚɛɚɧ, ɩɪɢɤɪɟɩɥɟɧɧɵɣ ɤ ɜɟɪɯɧɟɦɭ 
ɬɨɪɰɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɚɥɚ.  

Ɋɨɬɨɪɵ ɫɪɟɞɧɢɯ ɚɝɪɟɝɚɬɨɜ  ɦɨɠɧɨ ɩɨɜɨɪɚɱɢɜɚɬɶ ɪɭɱɧɵɦɢ ɢɥɢ ɦɨɬɨɪɧɵɦɢ 
ɥɟɛɟɞɤɚɦɢ, ɡɚɰɟɩɥɹɹ ɬɪɨɫ ɡɚ ɫɩɢɰɵ ɪɨɬɨɪɚ.  ɉɨɜɨɪɨɬ ɪɨɬɨɪɨɜ ɦɚɥɵɯ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɨɢɡɜɨɞɹɬ ɜɪɭɱɧɭɸ. ɂɧɨɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɫɩɨɫɨɛ ɩɨɜɨɪɚɱɢɜɚɧɢɹ ɪɨɬɨɪɚ. 

ɋɩɨɫɨɛɵ ɩɨɜɨɪɨɬɚ ɪɨɬɨɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɤɪɚɧɨɦ: 
 ɧɟɫɢɦɦɟɬɪɢɱɧɵɣ (ɪɢɫɭɧɨɤ 10.1, ɚ); 
 ɫɢɦɦɟɬɪɢɱɧɵɣ (ɪɢɫɭɧɨɤ 10.1, ɛ). 
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ɚ) ɛ) 
ɚ) ɧɟɫɢɦɦɟɬɪɢɱɧɵɣ; ɛ) ɫɢɦɦɟɬɪɢɱɧɵɣ 

Ɋɢɫɭɧɨɤ 10.1 – ɋɩɨɫɨɛɵ ɩɨɜɨɪɨɬɚ ɪɨɬɨɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɤɪɚɧɨɦ 
 

ɉɟɪɟɞ ɩɨɜɨɪɨɬɨɦ ɪɨɬɨɪɚ ɪɚɡɛɢɪɚɸɬɫɹ ɜɫɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ 
ɚɝɪɟɝɚɬɚ, ɤɪɨɦɟ ɨɞɧɨɝɨ, ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɤ ɩɨɞɩɹɬɧɢɤɭ. ȼ 
ɩɨɞɲɢɩɧɢɤɟ ɦɟɠɞɭ ɫɟɝɦɟɧɬɚɦɢ ɢ ɜɚɥɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɡɚɡɨɪɵ 
ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɛɨɤɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɪɨɬɨɪɚ ɩɪɢ ɟɝɨ ɩɨɜɨɪɨɬɚɯ. 

ɉɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɤ ɩɪɢɦɟɧɟɧɢɸ: ɬɚɤɟɥɚɠ ɞɥɹ ɩɨɜɨɪɨɬɚ ɪɨɬɨɪɚ ɤɪɚɧɨɦ; 
ɫɦɚɡɤɚ ɜ ɪɚɡɦɟɪɟ 8 ɤɝ; ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɩɪɢɛɨɪɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ 
ɛɢɟɧɢɹ ɢɥɢ ɢɧɞɢɤɚɬɨɪɵ ɫɨ ɲɬɚɬɢɜɚɦɢ. 

ɉɪɢɛɨɪɵ ɢ ɢɧɞɢɤɚɬɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɨɞɧɨɦɭ  ɧɚ ɤɚɠɞɨɟ 
ɮɥɚɧɰɟɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜɚɥɨɜ, ɲɟɣɤɭ ɬɭɪɛɢɧɧɨɝɨ ɜɚɥɚ, ɡɟɪɤɚɥɶɧɵɣ ɞɢɫɤ 
ɩɨɞɩɹɬɧɢɤɚ (ɞɥɹ ɚɝɪɟɝɚɬɨɜ ɫ ɩɨɞɩɹɬɧɢɤɚɦɢ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɨɩɨɪɟ), ɧɚ 
ɤɚɠɞɭɸ ɲɟɣɤɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɚɥɚ ɢ ɧɚ ɧɚɞɫɬɚɜɤɭ ɜɚɥɚ. 

Ⱦɥɹ ɫɦɚɡɤɢ ɫɟɝɦɟɧɬɨɜ ɛɚɛɛɢɬɨɜɨɝɨ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɞɲɢɩɧɢɤɚ ɢ 
ɩɨɞɩɹɬɧɢɤɚ ɩɪɢɦɟɧɹɸɬ: 

– ɞɥɹ ɥɟɝɤɢɯ ɪɨɬɨɪɨɜ – ɫɜɢɧɨɟ ɧɟɫɨɥɟɧɨɟ ɬɨɩɥɟɧɨɟ ɫɚɥɨ; 
– ɞɥɹ ɬɹɠɟɥɵɯ ɪɨɬɨɪɨɜ – ɛɚɪɚɧɢɣ ɢ ɝɨɜɹɠɢɣ ɠɢɪ, ɫɦɟɫɶ ɫɜɢɧɨɝɨ 

ɬɨɩɥɟɧɨɝɨ ɫɚɥɚ ɫ ɯɨɪɨɲɨ ɩɪɨɫɟɹɧɧɵɦ ɫɟɪɟɛɪɢɫɬɵɦ ɝɪɚɮɢɬɨɦ. 
ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɜɵɲɟ 20 °ɋ ɜ ɠɢɜɨɬɧɵɣ ɠɢɪ 

ɜɜɨɞɢɬɫɹ ɩɨɪɨɲɨɤ ɞɢɫɭɥɶɮɢɞɚ ɦɨɥɢɛɞɟɧɚ. Ⱦɥɹ ɫɦɚɡɤɢ ɗɆɉ-ɫɟɝɦɟɧɬɨɜ 
ɩɨɞɩɹɬɧɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɭɪɛɢɧɧɨɟ ɦɚɫɥɨ.  

ɉɨɥɧɨɟ ɛɢɟɧɢɟ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 0,08 
ɦɦ ɞɥɹ ɨɞɧɨɪɹɞɧɵɯ, 0,12 ɦɦ – ɞɥɹ ɞɜɭɯɪɹɞɧɵɯ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɞɩɹɬɧɢɤɨɜ. 
Ⱦɨɩɭɫɤɚɟɦɵɟ ɛɢɟɧɢɹ ɜɚɥɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.1.  
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Ɍɚɛɥɢɰɚ 10.1 – Ⱦɨɩɭɫɤɢ ɧɚ ɛɢɟɧɢɟ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɩɪɨɜɟɪɤɟ ɩɨɜɨɪɨɬɨɦ 
ɪɨɬɨɪɚ ɧɚ 360° 

ɏɚɪɚɤɬɟɪ ɛɢɟɧɢɹ ɜɚɥɚ Ɇɟɫɬɨ ɡɚɦɟɪɚ 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɛɢɟɧɢɟ ɜɚɥɚ ɩɪɢ 
ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ɞɨ 100 
ɨɛ/ɦɢɧ 

ɞɨ 250 
ɨɛ/ɦɢɧ 

ɞɨ 375 
ɨɛ/ɦɢɧ 

ɞɨ 500 
ɨɛ/ɦɢɧ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɛɢɟɧɢɟ 
ɜɚɥɚ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɦɦ/ɦ 

ɒɟɣɤɚ ɜɚɥɚ ɭ 
ɬɭɪɛɢɧɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ 

0,05 0,05 0,04 0,03 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɛɢɟɧɢɟ 
ɜɚɥɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 

ɦɦ/ɦ 

Ɏɥɚɧɟɰ ɜɚɥɚ 
ɝɟɧɟɪɚɬɨɪɚ 

0,03 0,03 0,02 0,015 

 
ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɨɩɭɫɤɚɟɦɨɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɛɢɟɧɢɹ 

ɜɚɥɚ, ɜɟɥɢɱɢɧɚ ɚɛɫɨɥɸɬɧɨɝɨ ɛɢɟɧɢɹ ɜɚɥɚ ɭ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ 
ɩɪɨɜɟɪɤɟ ɩɨɜɨɪɨɬɨɦ ɪɨɬɨɪɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,4 ɦɦ ɞɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɞɨ 250 ɨɛ/ɦɢɧ ɢ 0,3 ɦɦ ɞɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ ɛɨɥɟɟ 250 ɨɛ/ɦɢɧ. 

ȿɫɥɢ ɯɨɬɹ ɛɵ ɨɞɧɚ ɢɡ ɭɤɚɡɚɧɧɵɯ ɜɟɥɢɱɢɧ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ 
ɞɨɩɭɫɬɢɦɨɝɨ, ɬɨ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɫɨɫɬɨɹɧɢɹ ɥɢɧɢɢ ɜɚɥɨɜ ɜ ɱɟɬɵɪɟɯ 
ɞɢɚɦɟɬɪɚɥɶɧɵɯ ɩɥɨɫɤɨɫɬɹɯ. Ƚɪɚɮɢɤ ɫɬɪɨɢɬɫɹ ɜ ɞɜɭɯ ɦɚɫɲɬɚɛɚɯ: ɞɥɢɧɚ ɜɚɥɚ l – ɜ 
ɭɦɟɧɶɲɟɧɧɨɦ, ɫɦɟɳɟɧɢɟ ɜɚɥɚ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ δ/2 –ɜ ɭɜɟɥɢɱɟɧɧɨɦ. ɍ ɨɫɟɜɵɯ 
ɥɢɧɢɣ ɜɚɥɚ ɫɜɟɪɯɭ ɫɬɚɜɢɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɥɨɫɤɨɫɬɢ; ɩɨɥɨɠɟɧɢɟ ɰɢɮɪ 
ɧɚɢɦɟɧɨɜɚɧɢɹ ɩɥɨɫɤɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɩɨɡɜɨɥɹɟɬ ɨɪɢɟɧɬɢɪɨɜɚɬɶ ɧɚ 
ɝɪɚɮɢɤɟ ɧɚɩɪɚɜɥɟɧɢɟ ɛɶɸɳɟɣ ɬɨɱɤɢ. 

ɉɪɨɞɨɥɠɢɜ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɥɢɧɢɢ ɜɚɥɚ ɝɟɧɟɪɚɬɨɪɚ ɡɚ ɮɥɚɧɰɟɜɵɟ 
ɫɨɟɞɢɧɟɧɢɹ, ɩɨ ɦɚɫɲɬɚɛɭ ɫɧɢɦɚɸɬ ɪɚɫɯɨɠɞɟɧɢɟ «Ʉ» ɨɫɟɜɵɯ ɥɢɧɢɣ ɜɚɥɨɜ ɧɚ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɟ ɜɚɥɚ (ɞɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɜɚɥɨɦ). 
ɇɚɢɛɨɥɶɲɚɹ ɜɟɥɢɱɢɧɚ Kɦɚɤɫ ɢɡ ɜɫɟɯ ɩɥɨɫɤɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬɧɨɣ ɞɥɹ 
ɢɫɩɪɚɜɥɟɧɢɹ ɢɡɥɨɦɚ ɜ ɞɚɧɧɨɦ ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ ɢ ɭɤɚɡɵɜɚɟɬ ɩɥɨɫɤɨɫɬɶ 
ɧɚɩɪɚɜɥɟɧɢɹ ɢɡɥɨɦɚ. ɉɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɨɫɬɨɹɧɢɹ ɥɢɧɢɢ ɜɚɥɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10.2. 

 

 
Ɋɢɫɭɧɨɤ 10.2 – ɉɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɨɫɬɨɹɧɢɹ ɥɢɧɢɢ ɜɚɥɚ 
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Ⱦɥɹ ȽȺ ɫ ɩɨɞɩɹɬɧɢɤɨɦ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɨɩɨɪɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ, ɪɟɝɢɫɬɪɢɪɭɸɳɢɣ ɬɨɪɰɟɜɨɟ ɛɢɟɧɢɟ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ. 
ɉɪɢɛɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɟɠɞɭ ɝɨɮɪɚɦɢ ɜ ɨɞɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɨ 
ɜɫɟɦɢ ɨɫɬɚɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɤɨɥɨ 50 ɦɦ ɨɬ ɧɚɪɭɠɧɨɝɨ ɤɪɚɹ 
ɞɢɫɤɚ. 

ȼɥɢɹɧɢɟ ɫɦɟɳɟɧɧɨɣ ɱɚɫɬɢ ɜɟɫɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢɡ-ɡɚ 
ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɢ ɢɡɥɨɦɚ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɨɦ 
ɤɚɤ ɩɨɹɜɥɟɧɢɟ ɛɢɟɧɢɹ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ. ɑɚɫɬɶ ɛɢɟɧɢɹ ɞɢɫɤɚ ɩɪɨɹɜɥɹɟɬɫɹ, ɤɚɤ ɢ 
ɞɥɹ ɠɟɫɬɤɢɯ ɩɨɞɩɹɬɧɢɤɨɜ, ɜ ɜɢɞɟ ɪɚɞɢɚɥɶɧɨɝɨ ɛɢɟɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɚɥɚ ɜɨ 
ɮɥɚɧɰɟ; ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɫɝɥɚɠɢɜɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɨɩɨɪɚɦɢ, ɷɬɨ ɢ 
ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɤ ɞɢɫɤɭ «ɬɨɪɰɨɜɵɦ» ɩɪɢɛɨɪɨɦ (ɢɧɞɢɤɚɬɨɪɨɦ).  

ɉɨɥɧɨɟ ɬɨɪɰɨɜɨɟ ɛɢɟɧɢɟ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ ɞɥɹ ɩɨɞɩɹɬɧɢɤɨɜ ɧɚ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɨɩɨɪɟ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

˒ߜ  = ʓ̌ߜ  + ˗ߜ  
2 ∙ ݈˗   ∙ ʓˇ, (10.1) 

 
ɝɞɟ     ߜˇ – ɛɢɟɧɢɟ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ; ʓ – ɞɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ  ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ 
ɩɪɢɛɨɪɚ,  ɪɟɝɢɫɬɪɢɪɭɸɳɟɝɨ ɛɢɟɧɢɟ; ߜ˗ – ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɮɥɚɧɰɚ ɜɚɥɚ;  ݈˗– ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɟɧɟɪɚɬɨɪɧɵɦ ɩɨɞɲɢɩɧɢɤɨɦ ɢ ɮɥɚɧɰɟɜɵɦ 
ɫɨɟɞɢɧɟɧɢɟɦ; ʓˇ – ɞɢɚɦɟɬɪ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ. 

ɉɨɫɥɟ ɩɨɜɨɪɨɬɚ ɪɨɬɨɪɚ ɧɚ 360° ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ ɦɨɝɭɬ ɧɟ ɫɨɜɩɚɞɚɬɶ. 
ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɞɢɚɥɶɧɵɯ ɛɢɟɧɢɣ ɮɥɚɧɰɚ 
ɜɚɥɚ ɢ ɬɨɪɰɟɜɵɯ ɛɢɟɧɢɣ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɩɪɨɬɹɠɟɧɢɹ ɤɪɚɧɨɦ. 
ɉɨɷɬɨɦɭ ɩɪɢ ɩɨɞɫɱɟɬɚɯ ɛɢɟɧɢɣ ɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɦɢ ɩɨ ɬɨɱɤɟ I ɜ ɫɚɦɨɦ ɤɨɧɰɟ 
ɩɨɜɨɪɨɬɚ. 
 

10.2 ɉɪɨɜɟɪɤɚ ɭɤɥɨɧɚ ɜɚɥɨɜ 
 
Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɢɤɪɨɦɟɬɪɢɱɟɫɤɢɟ ɛɪɭɫɤɨɜɵɟ ɢɥɢ ɪɚɦɧɵɟ 

ɭɪɨɜɧɢ ɫ ɛɚɡɨɣ 200 ɢɥɢ 250 ɦɦ ɢ ɰɟɧɨɣ ɞɟɥɟɧɢɹ ɧɟ ɛɨɥɟɟ 0,02 ɦɦ.  
ɉɪɢ ɩɪɨɜɟɪɤɟ ɩɨ ɧɟɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɚɥɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɜɚɥɭ (ɧɚɞ 

ɮɥɚɧɰɟɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ) ɡɚɤɪɟɩɥɹɸɬɫɹ ɬɪɢ ɯɨɦɭɬɚ ɫ ɪɚɫɫɬɨɹɧɢɟɦ 350 ɦɦ ɩɨ 
ɜɵɫɨɬɟ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɉɪɢ ɟɞɢɧɨɦ ɜɚɥɟ ɯɨɦɭɬɵ ɤɪɟɩɹɬɫɹ ɧɚɞ ɬɭɪɛɢɧɧɵɦ 
ɩɨɞɲɢɩɧɢɤɨɦ. 

ɋɯɟɦɚ ɤɪɟɩɥɟɧɢɹ ɫ ɭɝɨɥɶɧɢɤɨɦ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɛɪɭɫɤɨɜɨɝɨ ɭɪɨɜɧɹ. 
Ɋɚɦɧɵɣ ɭɪɨɜɟɧɶ ɜɨɡɦɨɠɧɨ ɤɪɟɩɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɯɨɦɭɬɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 
ɜɚɥɭ. ɉɪɢ ɩɪɨɜɟɪɤɟ ɩɨ ɯɨɪɨɲɨ ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɲɟɣɤɟ ɜɚɥɚ) 
ɞɨɫɬɚɬɨɱɟɧ ɨɞɢɧ ɯɨɦɭɬ.  

ɋɯɟɦɚ ɡɚɤɪɟɩɥɟɧɢɹ ɯɨɦɭɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10.3. 
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Ɋɢɫɭɧɨɤ 10.3 – ɋɯɟɦɚ ɡɚɤɪɟɩɥɟɧɢɹ ɯɨɦɭɬɨɜ ɩɪɢ ɩɪɨɜɟɪɤɟ ɭɤɥɨɧɚ ɫ ɩɨɦɨɳɶɸ 

ɦɢɤɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ 
 
Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɭɝɨɥɶɧɢɤɚ ɫ ɭɪɨɜɧɟɦ ɧɚ ɜɚɥ ɜ ɡɨɧɟ 

ɨɛɨɡɧɚɱɟɧɧɵɯ ɫɟɱɟɧɢɣ ɧɚɧɨɫɹɬɫɹ ɱɟɬɵɪɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɥɢɧɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɩɪɚɜɥɟɧɢɹɦ ɨɫɟɣ: +ɯ (ɩɪɚɜɵɣ ɛɟɪɟɝ); -ɯ (ɥɟɜɵɣ ɛɟɪɟɝ); +y 
(ȼȻ); -y (ɇȻ).  

ɍɝɨɥɶɧɢɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɨɱɟɪɟɞɧɨ ɧɚ ɤɚɠɞɵɣ ɯɨɦɭɬ ɜ ɦɟɫɬɚ ɟɝɨ 
ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɨɛɨɡɧɚɱɟɧɧɵɦɢ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɥɢɧɢɹɦɢ, ɤɚɠɞɵɣ ɪɚɡ 
ɩɪɢɬɹɝɢɜɚɟɬɫɹ ɤ ɜɚɥɭ ɫɬɹɠɧɵɦ ɬɪɨɫɢɤɨɦ. 

ȼ ɤɚɠɞɨɦ ɢɡ ɮɢɤɫɢɪɭɟɦɵɯ ɩɨɥɨɠɟɧɢɣ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɨɥɤɭ 
ɭɝɨɥɶɧɢɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɭɪɨɜɟɧɶ, ɤɚɪɚɧɞɚɲɨɦ ɨɱɟɪɱɢɜɚɟɬɫɹ ɟɝɨ ɩɨɥɨɠɟɧɢɟ ɢ 
ɢɡɦɟɪɹɟɬɫɹ ɭɤɥɨɧ. 

ɍɪɨɜɟɧɶ ɪɚɡɜɨɪɚɱɢɜɚɸɬ ɧɚ 180°, ɨɫɬɚɜɥɹɸɬ ɟɝɨ ɧɚ ɨɱɟɪɟɞɧɨɣ ɩɥɨɳɚɞɤɟ, ɢ 
ɩɨɜɬɨɪɹɸɬ ɢɡɦɟɪɟɧɢɟ. 

ɉɨɤɚɡɚɧɢɹ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɞɟɥɟɧɢɹɯ ɩɪɢɛɨɪɚ ɫ ɩɪɨɫɬɚɜɥɟɧɢɟɦ ɧɚɞ 
ɰɢɮɪɨɣ ɫɬɪɟɥɤɢ, ɭɤɚɡɵɜɚɸɳɟɣ ɧɚɩɪɚɜɥɟɧɢɟ ɭɯɨɞɚ ɩɭɡɵɪɶɤɚ (ɧɚɩɪɚɜɥɟɧɢɟ 
ɭɯɨɞɚ ɜɚɥɚ). Ɂɧɚɤ «ɩɥɸɫ» ɩɟɪɟɞ ɰɢɮɪɨɣ ɫɬɚɜɢɬɫɹ ɩɪɢ ɨɪɢɟɧɬɚɰɢɢ ɫɬɪɟɥɤɢ ɩɨ 
ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɫɢ «ɦɢɧɭɫ» ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ.  

ȼɫɟɝɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧɨ 24 ɢɡɦɟɪɟɧɢɹ (8 ɢɡɦɟɪɟɧɢɣ - ɩɪɢ 
ɩɪɨɜɟɪɤɟ ɩɨ ɲɟɣɤɟ ɜɚɥɚ), ɪɟɡɭɥɶɬɚɬɵ ɜɧɨɫɹɬɫɹ ɜ ɮɨɪɦɭɥɹɪ. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɣ ɜ ɨɞɧɨɦ ɢɡ ɫɟɱɟɧɢɣ ɪɟɡɤɨ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɡɧɚɱɟɧɢɸ ɢ ɡɧɚɤɭ ɨɬ ɞɜɭɯ 
ɞɪɭɝɢɯ ɫɟɱɟɧɢɣ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɜɬɨɪɧɵɣ ɡɚɦɟɪ ɜ ɤɚɤɨɦ-ɥɢɛɨ ɧɨɜɨɦ ɫɟɱɟɧɢɢ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɭɤɥɨɧɚ. ɍɫɪɟɞɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ 0 ɢ 180° 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦ ɫɥɨɠɟɧɢɟɦ ɩɨɤɚɡɚɧɢɣ ɢ ɞɟɥɟɧɢɟɦ ɫɭɦɦɵ 
ɩɨɩɨɥɚɦ. ɍ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɫɬɚɜɢɬɫɹ ɡɧɚɤ ɛɨɥɶɲɟɝɨ ɩɨ ɚɛɫɨɥɸɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɩɨɤɚɡɚɧɢɹ. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɫɪɟɞɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɦɟɠɞɭ 
ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɨɫɹɦɢ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɨɫɟɜɵɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɭɤɥɨɧɚ х ɢ y. 
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ɉɪɢ ɩɪɨɜɟɪɤɟ ɩɨ ɧɟɪɚɛɨɱɢɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɪɟɞɧɟɧɢɟ ɩɨ 
ɫɟɱɟɧɢɹɦ 1, 2, 3. 

Ɋɟɡɭɥɶɬɢɪɭɸɳɚɹ ɜɟɥɢɱɢɧɚ ɭɤɥɨɧɚ ɩɟɪɟɜɨɞɢɬɫɹ ɢɡ ɞɟɥɟɧɢɣ ɲɤɚɥɵ ɜ 
ɦɢɥɥɢɦɟɬɪɵ ɧɚ ɦɟɬɪ (ɨɞɧɨ ɞɟɥɟɧɢɟ - 0,1 ɦɦ/ɦ). 

 
10.2.1 ɉɪɨɜɟɪɤɚ ɥɢɧɢɢ ɜɚɥɚ ɦɟɬɨɞɨɦ ɱɟɬɵɪɟɯ ɫɬɪɭɧ 
 
Ɇɟɬɨɞ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɤɥɨɧɚ ɥɢɧɢɢ ɜɚɥɚ ɢ ɢɡɥɨɦɚ ɥɢɧɢɢ 

ɜɚɥɚ ɜɨ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ.  
ɉɪɨɜɟɪɤɚ ɭɤɥɨɧɚ ɜɚɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɫɥɟɞ ɡɚ ɩɪɨɜɟɪɤɨɣ 

ɨɛɳɟɣ ɥɢɧɢɢ ɜɚɥɨɜ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ 
ɩɨɞɩɹɬɧɢɤɚ ɢ ɢɡɥɨɦɚ ɜɚɥɨɜ ɜɨ ɮɥɚɧɰɚɯ. 

Ɋɚɡɛɢɪɚɸɬɫɹ ɩɨɞɲɢɩɧɢɤɢ ɝɟɧɟɪɚɬɨɪɚ ɢ ɬɭɪɛɢɧɵ. Ɋɨɬɨɪ ɩɨɤɨɢɬɫɹ ɧɚ 
ɫɟɝɦɟɧɬɚɯ ɩɨɞɩɹɬɧɢɤɚ. ȼɞɨɥɶ ɜɚɥɚ ɨɩɭɫɤɚɸɬɫɹ ɱɟɬɵɪɟ ɫɬɪɭɧɵ ɜ ɞɜɭɯ ɜɡɚɢɦɧɨ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɹɯ.  

Ⱦɥɹ ɫɬɪɭɧ ɩɪɢɦɟɧɹɸɬ ɫɬɚɥɶɧɭɸ ɤɚɥɢɛɪɨɜɚɧɧɭɸ ɩɪɨɜɨɥɨɤɭ. Ⱦɥɹ ɩɪɢɞɚɧɢɹ 
ɫɬɪɭɧɚɦ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɤ ɧɢɦ ɩɨɞɜɟɲɢɜɚɸɬɫɹ ɝɪɭɡɵ. ȼ ɤɚɱɟɫɬɜɟ 
ɝɪɭɡɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɢɪɢ (ɫɬɚɥɶɧɵɟ ɰɢɥɢɧɞɪɵ) Ʉ ɜɟɪɯɭ ɝɢɪɢ ɡɚɤɪɭɱɢɜɚɟɬɫɹ 
ɪɵɦ, ɟɝɨ ɤɨɧɟɰ ɷɥɟɤɬɪɨɢɡɨɥɢɪɨɜɚɧ. ɑɬɨɛɵ ɭ ɫɬɪɭɧ ɛɵɫɬɪɟɟ ɝɚɫɢɥɢɫɶ ɤɨɥɟɛɚɧɢɹ 
ɨɬ ɤɚɫɚɧɢɣ ɢ ɜɢɛɪɚɰɢɣ ɢɡ-ɡɚ ɪɚɛɨɬɵ ɫɨɫɟɞɧɟɝɨ ȽȺ, ɝɪɭɡɵ ɩɨɦɟɳɚɸɬ ɜ ɜɟɞɪɚ ɫ 
ɦɚɫɥɨɦ.  

ȼɫɟ ɱɟɬɵɪɟ ɫɬɪɭɧɵ ɩɨɞɜɟɲɢɜɚɸɬɫɹ ɧɚ ɨɞɢɧɚɤɨɜɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɜɚɥɚ, 
ɱɬɨɛɵ ɜ ɩɪɨɰɟɫɫɟ ɡɚɦɟɪɨɜ ɜ ɨɞɧɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɟ ɢɡɦɟɧɹɬɶ 
ɜɟɥɢɱɢɧɭ ɧɚɛɨɪɚ ɦɢɤɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɲɬɢɯɦɚɫɚ ɢ ɧɟ ɜɧɨɫɢɬɶ ɩɨɝɪɟɲɧɨɫɬɢ ɜ 
ɢɡɦɟɪɟɧɢɹ.  

ȼ ɜɟɪɯɧɟɦ ɮɥɚɧɰɟ ɜɚɥɚ ɭɫɬɚɧɨɜɥɟɧɵ ɛɨɥɬɵ ɫɩɚɪɢɜɚɧɢɹ. ȼ ɛɨɥɬɵ 
ɡɚɤɪɭɱɢɜɚɟɬɫɹ Ƚ-ɨɛɪɚɡɧɨɟ ɤɪɟɩɥɟɧɢɟ ɫ ɷɥɟɤɬɪɨɢɡɨɥɢɪɨɜɚɧɧɵɦ ɤɨɧɰɨɦ, ɤ 
ɤɨɬɨɪɨɦɭ ɢ ɩɨɞɜɟɲɢɜɚɸɬɫɹ ɫɬɪɭɧɵ (ɪɢɫɭɧɨɤ 10.4 ɛ). 

ɋɬɪɭɧɵ ɨɪɢɟɧɬɢɪɭɸɬ ɩɨ ɨɫɹɦ ɅȻ (+ɯ), ɉȻ(-ɯ), ȼȻ (+y), ɇȻ (-y) ɡɞɚɧɢɹ 
Ƚɗɋ.    

Ɇɟɪɧɵɟ ɫɟɱɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɞɜɭɯ ɦɟɫɬɚɯ: ɜɵɲɟ ɪɭɛɚɲɤɢ ɬɭɪɛɢɧɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ, ɧɢɠɟ ɜɟɪɯɧɟɝɨ ɮɥɚɧɰɚ ɜɚɥɚ ɬɭɪɛɢɧɵ (ɧɚ ɤɨɧɬɪɨɥɶɧɨɦ ɩɨɹɫɤɟ). ȼ 
ɜɵɛɪɚɧɧɵɯ ɩɥɨɫɤɨɫɬɹɯ ɧɚ ɜɚɥ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɛɚɧɞɚɠɧɵɟ ɤɨɥɶɰɚ. ɋɯɟɦɚ 
ɡɚɦɟɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10.4. 
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Ɋɢɫɭɧɨɤ 10.4 – ɋɯɟɦɚ ɡɚɦɟɪɨɜ ɩɪɢ ɩɪɨɜɟɪɤɟ ɭɤɥɨɧɚ ɥɢɧɢɢ ɜɚɥɚ ɦɟɬɨɞɨɦ 

ɱɟɬɵɪɟɯ ɫɬɪɭɧ 
 
Ɂɚɦɟɪɵ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɜɚɥɨɦ ɢ ɫɬɪɭɧɚɦɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɦɢɤɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɲɬɢɯɦɚɫɚ. ɒɬɢɯɦɚɫ ɨɩɢɪɚɟɬɫɹ ɧɚ ɜɚɥ ɫ ɩɨɦɨɳɶɸ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫ ɥɢɧɟɣɧɨɣ ɨɩɨɪɨɣ, ɤ ɤɨɬɨɪɨɣ ɩɪɢɜɚɪɟɧ ɧɟɛɨɥɶɲɨɣ ɩɚɥɟɰ ɫ 
ɜɧɭɬɪɟɧɧɟɣ ɪɟɡɶɛɨɣ ɩɨ ɪɚɡɦɟɪɭ ɪɟɡɶɛɵ ɲɬɢɯɦɚɫɚ. ȼ ɷɬɨɬ ɩɚɥɟɰ ɜɜɨɪɚɱɢɜɚɸɬ 
ɲɬɢɯɦɚɫ. ɉɪɢɫɩɨɫɨɛɥɟɧɢɟɦ ɟɝɨ ɨɩɢɪɚɸɬ ɧɚ ɜɚɥ, ɚ ɦɢɤɪɨɦɟɬɪɢɱɟɫɤɭɸ ɝɨɥɨɜɤɭ 
ɩɨɞɜɨɞɹɬ ɤ ɫɬɪɭɧɟ. 

ɋɬɪɭɧɵ ɫɨɟɞɢɧɹɸɬɫɹ ɩɪɨɜɨɞɚɦɢ. ȼ ɰɟɩɶ ɩɨɞɤɥɸɱɚɟɬɫɹ ɚɦɩɟɪɦɟɬɪ ɫ 
ɛɚɬɚɪɟɣɤɨɣ ɧɚɩɪɹɠɟɧɢɟɦ 4,5 ȼ. Ⱥɦɩɟɪɦɟɬɪ ɪɟɝɢɫɬɪɢɪɭɟɬ ɡɚɦɵɤɚɧɢɟ ɰɟɩɢ ɜ 
ɦɨɦɟɧɬ, ɤɨɝɞɚ ɲɬɢɯɦɚɫ ɤɚɫɚɟɬɫɹ ɫɬɪɭɧɵ. Ɍɨɱɧɨɫɬɶ ɡɚɦɟɪɨɜ – 0,01 ɦɦ. 

ɉɨɤɚɡɚɧɢɹ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɪɟɦɨɧɬɧɭɸ ɤɧɢɝɭ. 
ȼ ɩɪɨɜɟɪɤɟ ɭɱɚɫɬɜɭɸɬ ɬɪɢ ɱɟɥɨɜɟɤɚ (ɞɜɨɟ ɩɪɨɜɨɞɹɬ ɢɡɦɟɪɟɧɢɹ, ɨɞɢɧ 

ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɧɬɪɨɥɶ).  
Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɬɨɱɧɨɫɬɢ ɩɪɨɜɟɞɟɧɧɵɯ ɡɚɦɟɪɨɜ ɩɨɥɶɡɭɸɬɫɹ ɭɫɥɨɜɢɹɦɢ: 
 
(ܽ1 + 1ܾ) + (ܿ2 + ݀2) = (ܿ1 + ݀1) + (ܽ2 + ܾ2), (10.2) 
 

ɝɞɟ  ܽ1, 1ܾ, ܿ1, ݀1, ܽ2, ܾ2, ܿ2, ݀2 – ɡɚɦɟɪɵ ɲɬɢɯɦɚɫɨɦ ɨɬ ɜɚɥɚ ɞɨ ɫɬɪɭɧ ɜ ɞɜɭɯ 
ɦɟɪɧɵɯ ɫɟɱɟɧɢɹɯ. 

ȿɫɥɢ ɷɬɨ ɪɚɜɟɧɫɬɜɨ ɫɨɛɥɸɞɚɟɬɫɹ ɢɥɢ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ 
ɱɚɫɬɹɦɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,04 ɦɦ, ɪɟɡɭɥɶɬɚɬɵ ɡɚɦɟɪɨɜ ɫɱɢɬɚɸɬɫɹ ɩɪɚɜɢɥɶɧɵɦɢ; 
ɩɨɫɥɟ ɷɬɨɝɨ ɩɪɢɫɬɭɩɚɸɬ ɤ ɞɚɥɶɧɟɣɲɟɣ ɢɯ ɨɛɪɚɛɨɬɤɟ. ȿɫɥɢ ɪɚɫɯɨɠɞɟɧɢɟ 
ɩɪɟɜɵɲɚɟɬ 0,04 ɦɦ ɡɚɦɟɪɵ ɩɨɜɬɨɪɹɸɬ, ɬɚɤ ɤɚɤ ɦɨɝɥɢ ɛɵɬɶ ɞɨɩɭɳɟɧɵ ɨɲɢɛɤɢ. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɜɟɪɹɸɬ ɨɬɫɭɬɫɬɜɢɟ ɭɡɥɨɜ, ɡɚɥɨɦɨɜ, ɩɨɫɬɨɪɨɧɧɢɯ ɨɛɴɟɤɬɚɯ ɧɚ 
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ɫɬɪɭɧɚɯ ɢ ɤɚɫɚɧɢɣ ɨ ɤɨɧɫɬɪɭɤɰɢɢ ɚɝɪɟɝɚɬɚ. 
ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,04 ɦɦ, ɢɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɟɧɵ 

ɜɟɪɧɨ. ȼɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɜɟɥɢɱɢɧɵ ɭɤɥɨɧɚ. 
ɍɤɥɨɧ ɜ ɩɥɨɫɤɨɫɬɢ ɏ-ɏ: 
˘ߜ  =

(ܽ2 − ܾ2) − (ܽ1 − 1ܾ)

2
, (10.3) 

 
ɍɤɥɨɧ ɜ ɩɥɨɫɤɨɫɬɢ Y-Y: 
˖ߜ  =

(˔2 − ݀2) − (ܿ1 − ݀1)

2
, (10.4) 

 
ɇɚɩɪɚɜɥɟɧɢɟ ɨɬɤɥɨɧɟɧɢɹ ɤɨɧɰɚ ɜɚɥɚ ɜ ɩɥɨɫɤɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɡɧɚɤɭ, 

ɩɨɥɭɱɟɧɧɨɦɭ ɩɪɢ ɩɨɞɫɱɟɬɟ ɜɟɥɢɱɢɧ. ȿɫɥɢ ɩɨɥɭɱɟɧ ɡɧɚɤ ɦɢɧɭɫ δx, ɬɨ ɤɨɧɟɰ ɜɚɥɚ 
ɢɦɟɟɬ ɨɬɤɥɨɧɟɧɢɟ ɜ ɫɬɨɪɨɧɭ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ, ɟɫɥɢ ɭ δy ɩɨɥɭɱɟɧ ɡɧɚɤ ɦɢɧɭɫ, 
ɤɨɧɟɰ ɜɚɥɚ ɨɬɤɥɨɧɟɧ ɜ ɫɬɨɪɨɧɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. ɇɨ ɭɤɥɨɧ ɜɚɥɚ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 
ɪɚɫɩɨɥɨɠɟɧ ɦɟɠɞɭ ɨɫɹɦɢ ɯ ɢ ɭ.  

Ⱥɛɫɨɥɸɬɧɵɣ ɭɤɥɨɧ: 
ߜ   = 2ݔߜ  +  (10.5) ,2ݕߜ

 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɭɤɥɨɧ: 
ߝ  =  (10.6) ,݈/ߜ

 
ɝɞɟ   ݈ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɹɦɢ ɡɚɦɟɪɨɜ. 

Ⱦɨɩɭɫɬɢɦɵɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɭɤɥɨɧ 0,02 ɦɦ/ɦ. ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɛɨɥɶɲɟ ɞɨɩɭɫɬɢɦɨɝɨ, ɩɨɷɬɨɦɭ ɩɪɨɜɨɞɹɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ ɨɬɤɥɨɧɟɧɢɟ ɥɢɧɢɢ ɜɚɥɚ ɬɭɪɛɢɧɵ ɨɬ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜ ɧɢɠɧɟɦ ɫɟɱɟɧɢɢ ɪɚɜɧɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɭɦɦɟ ɨɬɤɥɨɧɟɧɢɣ 
ɨɬ ɭɤɥɨɧɚ ɢ ɢɡɥɨɦɚ ɜɨ ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 
ɜɚɥɨɜ. Ɂɚɦɟɪɵ ɜ ɞɜɭɯ ɦɟɪɧɵɯ ɫɟɱɟɧɢɹɯ 1 ɢ 2 ɨɩɪɟɞɟɥɹɸɬ ɭɤɥɨɧ ɨɫɢ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ, ɡɚɦɟɪɵ ɜ ɧɢɠɧɟɦ ɫɟɱɟɧɢɢ 4 ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɩɪɟɞɟɥɢɬɶ ɨɛɳɢɣ ɭɤɥɨɧ ɜɚɥɚ ɢ ɢɡɥɨɦ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɢ ɜɨ ɮɥɚɧɰɟɜɨɦ 
ɫɨɟɞɢɧɟɧɢɢ (ɪɢɫɭɧɨɤ 10.5). Ɂɚɦɟɪɵ ɩɨ ɫɟɱɟɧɢɸ 3 ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɚɫɬɜɭɸɬ. ɇɨ 
ɨɧɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɫ ɫɟɱɟɧɢɟɦ 2 ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɧɟɫɨɨɫɧɨɫɬɢ 
ɜɚɥɨɜ ɢɥɢ ɨɲɢɛɤɢ ɜ ɡɚɦɟɪɚɯ. 
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Ɋɢɫɭɧɨɤ 10.5 – ɋɯɟɦɚ ɡɚɦɟɪɨɜ ɩɪɢ ɩɪɨɜɟɪɤɟ ɥɢɧɢɢ ɜɚɥɚ ȽȺ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ 

ɜɚɥɨɦ ɩɨ ɫɬɪɭɧɚɦ (ɩɨ ɨɫɢ ɯ) 
 

ɍɤɥɨɧ ɨɫɢ ɜɚɥɚ ɜ ɫɟɱɟɧɢɢ 2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɮɨɪɦɭɥɚɦ (3-6). 
ȼɟɥɢɱɢɧɚ ɢɡɥɨɦɚ ɜ ɩɥɨɫɤɨɫɬɢ ɏ: 
ݔ݇  = ݔ4ߜ − ݔ2ߜ ݈0݈ , (10.7) 

 
ɝɞɟ    ݈0 – ɞɥɢɧɚ  ɜɚɥɚ ɨɬ ɩɥɨɫɤɨɫɬɢ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɞɨ ɯɨɦɭɬɚ II; ݈ – ɞɥɢɧɚ  ɜɚɥɚ ɨɬ ɩɥɨɫɤɨɫɬɢ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɞɨ ɯɨɦɭɬɚ IV. 

ȼɟɥɢɱɢɧɚ ɢɡɥɨɦɚ ɜ ɩɥɨɫɤɨɫɬɢ ɍ: 
 ݇˖ = ˖4ߜ − ˖2ߜ ݈0݈ . (10.8) 

 
Ⱥɛɫɨɥɸɬɧɚɹ ɜɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɜɚɥɚ ɨɬ ɢɡɥɨɦɚ: 
 ݇ = 2ݔ݇  + ݇˖2 . (10.9) 

 
ȼɫɥɟɞɫɬɜɢɟ ɜɨɡɦɨɠɧɨɝɨ ɧɚɥɨɠɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɨɛɪɚɛɨɬɤɢ ɬɨɪɰɟɜɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɮɥɚɧɰɟɜ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɢ ɬɭɪɛɢɧɧɵɯ ɜɚɥɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɢɡɥɨɦ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɢ ɜɚɥɚ: 
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݇ˇˑ˒ ൑ 0,04
 (10.10) ,˗ܦ̞݈

 
ɝɞɟ    ݈˕ – ɞɥɢɧɚ ɜɚɥɚ ɨɬ ɮɥɚɧɰɚ ɞɨ ɲɟɣɤɢ ɬɭɪɛɢɧɧɨɝɨ ɜɚɥɚ; ܦ˗ – ɞɢɚɦɟɬɪ ɮɥɚɧɰɚ ɜɚɥɚ. 

 
10.3 Ɇɟɬɨɞɵ ɢɫɩɪɚɜɥɟɧɢɹ ɥɢɧɢɣ ɜɚɥɚ ȽȺ 

 
10.3.1 ɍɫɬɪɚɧɟɧɢɟ ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ 
 
Ⱦɟɮɟɤɬ ɭɫɬɪɚɧɹɟɬɫɹ ɲɚɛɪɟɧɢɟɦ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɬɭɥɤɢ ɩɨɞɩɹɬɧɢɤɚ 

ɢɥɢ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɞɢɫɤɚ. 
Ⱦɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɨɩɨɪɨɣ ɩɨɞɩɹɬɧɢɤɚ ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɬɨɥɳɢɧɚ ɫɲɚɛɪɢɜɚɟɦɨɝɨ ɤɥɢɧɨɜɨɝɨ ɫɥɨɹ h ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɫɨ ɫɬɨɪɨɧɵ 
ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɛɢɟɧɢɹ ɞɢɫɤɚ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ݄ = ʓ̌ߜ  + ˗ߜ  
2 ∙ ݈˗   ∙ ʓˇ. (10.11) 

 
ɍɫɬɚɧɨɜɤɚ ɦɟɠɞɭ ɜɬɭɥɤɨɣ ɢ ɞɢɫɤɨɦ ɤɥɢɧɨɜɨɣ ɫɬɭɩɟɧɱɚɬɨɣ ɩɪɨɤɥɚɞɤɢ ɢɡ 

ɨɬɞɟɥɶɧɵɯ ɥɢɫɬɨɜ ɮɨɥɶɝɢ ɢɥɢ ɛɭɦɚɝɢ ɡɚɩɪɟɳɚɟɬɫɹ. 
ɂɫɩɪɚɜɥɟɧɢɟ ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɤ ɨɫɢ 

ɚɝɪɟɝɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɲɚɛɪɨɜɤɨɣ ɢɡɨɥɹɰɢɨɧɧɨɣ ɩɪɨɤɥɚɞɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ 
ɦɟɠɞɭ ɜɬɭɥɤɨɣ ɪɨɬɨɪɚ ɢ ɞɢɫɤɨɦ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɲɚɛɪɢɜɚɟɦɨɝɨ 
ɤɥɢɧɨɜɨɝɨ ɫɥɨɹ ɧɚɯɨɞɢɬɫɹ ɫɨ ɫɬɨɪɨɧɵ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɛɢɟɧɢɹ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ݔܽ݉ݔ  =
ʓˇ ∙ ߜ
2 ∙ ݈˕ , (10.12) 

 
ɝɞɟ    ߜ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɛɢɟɧɢɟ ɜ ɡɨɧɟ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ; ʓˇ – ɞɢɚɦɟɬɪ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ,  ݈˕ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɢɧɞɢɤɚɬɨɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɲɟɣɤɟ ɬɭɪɛɢɧɧɨɝɨ 
ɜɚɥɚ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ. 

ɂɡɨɥɹɰɢɨɧɧɚɹ ɩɪɨɤɥɚɞɤɚ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ ɪɚɡɦɟɱɚɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɱɚɫɬɟɣ (ɫɟɤɬɨɪɨɜ). Ɉɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɚ ɞɭɝɢ ɫɟɤɬɨɪɚ, ɜɞɨɥɶ 
ɤɨɬɨɪɨɝɨ ɝɥɭɛɢɧɚ ɲɚɛɪɨɜɤɢ ɨɞɢɧɚɤɨɜɚ.  

݅ݔ  =
ݔ ′݅ ∙ ʓˇݔܽ݉ݔ , (10.13) 

 
ɝɞɟ    ݔ ′  –  ɝɥɭɛɢɧɚ ɲɚɛɪɨɜɤɢ. 
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𝛥ʜ݅ = ܴ −  ʓˇ −  (10.14) , ݅ݔ
 

ɝɞɟ    ܴ – ɪɚɞɢɭɫ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɩɨɞɩɹɬɧɢɤɚ ,. 
 

݅ߚ݊݅ݏ  =
𝛥ʜܴ݅ , (10.15) 

݅ߙ  = 180° − 2 ∙ ݅ߚ , (10.16) 
 

ɝɞɟ    ݅ߙ  – ɭɝɨɥ ɞɭɝɢ ɫɟɤɬɨɪɚ. 
Ⱦɥɢɧɚ ɞɭɝɢ ɫɟɤɬɨɪɚ ɲɚɛɪɨɜɤɢ: 
 ݈ˇ˖ˆˋ,݅ = ݇ ∙ ݅ߙ ∙ ܴ/2, (10.17) 
 

ɝɞɟ    ݇ – ɩɨɫɬɨɹɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ݇ = 0,017453. 
Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɫɟɤɬɨɪɨɜ ɪɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɢɧɵ ɞɭɝɢ ݈ˇ˖ˆˋ,݅  ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɪɭɥɟɬɤɢ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɨɬ ɰɟɧɬɪɚ ɲɚɛɪɨɜɤɢ ɢ 
ɞɢɚɦɟɬɪɚɥɶɧɨ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɟɣ ɬɨɱɤɟ.  

ɇɚ ɤɚɠɞɵɣ ɫɟɤɬɨɪ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ ɩɨɨɱɟɪɟɞɧɨ ɫɬɚɜɢɬɫɹ ɩɨɜɟɪɨɱɧɚɹ 
ɩɥɢɬɚ ɪɚɡɦɟɪɨɦ 400 ɦɦ ɯ 500 ɦɦ. ɒɬɢɯɦɚɫɨɦ ɢɡɦɟɪɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɜ ɱɟɬɵɪɟɯ 
ɬɨɱɤɚɯ ɩɨ ɭɝɥɚɦ ɩɥɢɬɵ ɦɟɠɭ ɜɬɭɥɤɨɣ ɢ ɩɥɢɬɨɣ. Ʉ ɩɨɥɭɱɟɧɧɨɣ ɜɟɥɢɱɢɧɟ 
ɩɪɢɛɚɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɲɚɛɪɨɜɤɢ ɞɥɹ ɞɚɧɧɨɝɨ ɫɟɤɬɨɪɚ. ɉɨɞ ɩɥɢɬɭ 
ɩɨɞɤɥɚɞɵɜɚɟɬɫɹ ɧɚɠɞɚɱɧɚɹ ɛɭɦɚɝɚ, ɩɪɢɦɟɧɹɟɦɚɹ ɡɟɪɧɢɫɬɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ 
ɜɟɥɢɱɢɧɵ ɫɲɚɛɪɢɜɚɟɦɨɝɨ ɫɥɨɹ. Ⱦɜɢɝɚɹ ɩɥɢɬɭ, ɫɲɚɛɪɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɣ ɫɥɨɣ 
ɢɡɨɥɹɰɢɨɧɧɨɣ ɩɪɨɤɥɚɞɤɢ, ɡɚɬɟɦ ɭɛɢɪɚɸɬ ɩɵɥɶ ɢ ɲɬɢɯɦɚɫɨɦ ɢɡɦɟɪɹɸɬ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɬɭɥɤɨɣ ɢ ɩɨɜɟɪɨɱɧɨɣ ɩɥɢɬɨɣ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ 
ɭɤɚɡɚɧɧɨɦɭ ɜɵɲɟ ɡɧɚɱɟɧɢɸ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɩɟɪɚɰɢɸ ɩɨɜɬɨɪɹɸɬ. 

 
10.3.2 ɍɫɬɪɚɧɟɧɢɟ ɢɡɥɨɦɚ ɥɢɧɢɢ ɜɚɥɨɜ ɜɨ ɮɥɚɧɰɚɯ 
  
Ⱦɟɮɟɤɬ ɭɫɬɪɚɧɹɟɬɫɹ ɲɚɛɪɟɧɢɟɦ ɬɨɪɰɚ ɨɞɧɨɝɨ ɢɡ ɮɥɚɧɰɟɜ (ɤɚɤ ɩɪɚɜɢɥɨ, 

ɧɢɠɧɟɝɨ). Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɲɚɛɪɢɜɚɟɦɨɝɨ ɤɥɢɧɨɜɨɝɨ ɫɥɨɹ ݄  
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɫɨ ɫɬɨɪɨɧɵ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɲɟɣɤɢ ɬɭɪɛɢɧɧɨɝɨ ɜɚɥɚ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
 ݄ =

ʓ˗ ∙ ʙˏ˃ˍ˔݈˕ − ݈˗ , (10.18) 

 
ɝɞɟ    lɬ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɟɧɟɪɚɬɨɪɧɵɦ ɢ ɬɭɪɛɢɧɧɵɦ ɩɨɞɲɢɩɧɢɤɚɦɢ; 

lɮ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɟɧɟɪɚɬɨɪɧɵɦ ɩɨɞɲɢɩɧɢɤɨɦ ɢ ɮɥɚɧɰɟɜɵɦ 
ɫɨɟɞɢɧɟɧɢɟɦ; 
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ʓ˗ – ɞɢɚɦɟɬɪ ɮɥɚɧɰɚ; ʙˏ˃ˍ˔ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɥɨɦ ɜɨ ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ. 
ɍɫɬɚɧɨɜɤɚ ɦɟɠɞɭ ɮɥɚɧɰɚɦɢ ɜɚɥɨɜ ɤɥɢɧɨɜɨɣ ɫɬɭɩɟɧɱɚɬɨɣ ɩɪɨɤɥɚɞɤɢ ɞɥɹ 

ɭɫɬɪɚɧɟɧɢɹ ɢɡɥɨɦɚ ɡɚɩɪɟɳɚɟɬɫɹ. 
ɍɫɬɪɚɧɟɧɢɟ ɜɥɢɹɧɢɹ ɢɡɥɨɦɚ ɜɨ ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ ɜɚɥɨɜ ɜɧɟɫɟɧɢɟɦ 

ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɡɟɪɤɚɥɶɧɨɝɨ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. 

 
10.3.3 ɍɫɬɪɚɧɟɧɢɟ ɭɤɥɨɧɚ ɥɢɧɢɢ ɜɚɥɨɜ 
 
ɉɪɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɟ ɭɤɥɨɧɚ ɥɢɧɢɢ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɛɨɥɟɟ 

0,3…0,5 ɦɦ ɧɚ ɦɟɬɪ ɞɥɢɧɵ) ɞɥɹ ɟɝɨ ɢɫɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ 
ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɪɩɭɫɚ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  Ɋɟɲɟɧɢɟ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ ɩɪɢɧɢɦɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 
Ƚɗɋ ɢ ɫɨɝɥɚɫɨɜɵɜɚɟɬɫɹ ɫ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  

Ɇɟɫɬɨ ɧɚɢɛɨɥɶɲɟɝɨ ɩɨɞɴɟɦɚ ɫɟɝɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɯɟɦɟ, 
ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 6, ɤɨɬɨɪɭɸ ɫɬɪɨɹɬ ɜ ɦɚɫɲɬɚɛɟ ɧɚ ɦɢɥɥɢɦɟɬɪɨɜɨɣ 
ɛɭɦɚɝɟ. ɉɨ ɨɫɹɦ ɯ ɢ ɭ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɜɚɥɚ, 
ɧɚɯɨɞɹɬ ɧɚɩɪɚɜɥɟɧɢɟ, ɤɭɞɚ ɨɬɤɥɨɧɹɟɬɫɹ ɜɚɥ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. ɇɚ ɫɯɟɦɭ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ ɧɚɧɨɫɢɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɟɝɦɟɧɬɨɜ. ɂɡ ɩɪɢɜɟɞɟɧɧɨɣ ɫɯɟɦɵ 
(ɪɢɫ. 10.6) ɜɢɞɧɨ, ɱɬɨ ɨɬɤɥɨɧɟɧɢɟ ɜɚɥɚ ɩɪɨɢɡɨɲɥɨ ɜ ɫɬɨɪɨɧɭ ɫɟɝɦɟɧɬɚ № 8. 

 

 
Ɋɢɫɭɧɨɤ 10.6 – ɋɯɟɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɪɚɡɥɢɱɧɵɯ ɫɟɝɦɟɧɬɨɜ 

ɩɨɞɩɹɬɧɢɤɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɭɤɥɨɧɚ ɥɢɧɢɢ ɜɚɥɚ 
 
ɇɚ ɩɪɨɟɤɰɢɢ ɫɟɝɦɟɧɬɨɜ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɜɟɤɬɨɪɭ ɭɤɥɨɧɚ, ɫɬɪɨɢɬɫɹ 

ɬɪɟɭɝɨɥɶɧɢɤ ɜɵɫɨɬ ɩɨɞɴɟɦɚ ɫɟɝɦɟɧɬɨɜ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɵɫɨɬɨɣ 
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ݔ݄ܽ݉ ,ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɩɪɹɦɨ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɜɟɤɬɨɪɭ ɭɤɥɨɧɚ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɫɟɝɦɟɧɬɨɜ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ݔ݄ܽ݉  =
ߜ݈ ∙ ʓˑˍ˓.˄., (10.19) 

 
ɝɞɟ ʓˑˍ˓.˄. – ɞɢɚɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɛɨɥɬɨɜ 
ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ, ɦɦ; ߜ – ɚɛɫɨɥɸɬɧɵɣ ɭɤɥɨɧ ɥɢɧɢɢ ɜɚɥɚ, ɦɦ; ݈ – ɞɥɢɧɚ ɜɚɥɚ ɦɟɠɞɭ ɦɟɪɧɵɦɢ ɫɟɱɟɧɢɹɦɢ, ɦɦ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɭɤɥɨɧɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɧɹɬɶ ɫɟɝɦɟɧɬ № 16 ɢɥɢ ɨɩɭɫɬɢɬɶ 
ɫɟɝɦɟɧɬ № 8 ɧɚ ɜɟɥɢɱɢɧɭ ݄݉ܽݔ . Ɉɫɬɚɥɶɧɵɟ ɫɟɝɦɟɧɬɵ, ɤɪɨɦɟ ɫɟɝɦɟɧɬɚ 16, 
ɩɨɞɧɢɦɚɸɬɫɹ ɧɚ ɦɟɧɶɲɭɸ ɜɟɥɢɱɢɧɭ, ɤɨɬɨɪɭɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɩɨɫɬɪɨɟɧɧɨɣ 
ɫɯɟɦɟ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɤɥɨɧ ɩɨɩɚɞɚɟɬ ɧɚ ɨɞɢɧ ɫɟɝɦɟɧɬ - №8, ɩɨɷɬɨɦɭ ɫɧɚɱɚɥɚ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɟɝɨ ɜɵɫɨɬɚ, ɡɚɬɟɦ ɩɨɩɚɪɧɨ ɪɟɝɭɥɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɟɝɦɟɧɬɵ (7 
ɢ 9, 6 ɢ 10, 5 ɢ 11 ɢ ɬ.ɞ). ȿɫɥɢ ɭɤɥɨɧ ɩɨɩɚɞɚɟɬ ɦɟɠɞɭ ɞɜɭɦɹ ɫɟɝɦɟɧɬɚɦɢ, ɬɨ 
ɪɟɝɭɥɢɪɨɜɤɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɢɡɦɟɧɟɧɢɹ ɜɵɫɨɬ ɞɜɭɯ ɫɟɝɦɟɧɬɨɜ. 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɫɟɝɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɝɥɭ ɩɨɜɨɪɨɬɚ 
ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɛɨɥɬɚ. ɇɚ ɤɚɠɞɨɦɫɟɝɦɟɧɬɟ ɭɫɬɚɧɨɜɥɟɧ ɩɪɢɛɨɪ (ɝɪɚɞɭɫɧɢɤ), 
ɩɨɤɚɡɵɜɚɸɳɢɣ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɛɨɥɬɚ. Ƚɪɚɞɭɫ ɩɨɞɴɟɦɚ ɢɥɢ ɨɩɭɫɤɚɧɢɹ ɫɟɝɦɟɧɬɚ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɦɧɨɠɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɟɥɢɱɢɧɵ ɩɨɞɴɟɦɚ ɢɥɢ 
ɨɩɭɫɤɚɧɢɹ – ݄. Ʉɥɸɱɨɦ ɡɚɤɪɭɱɢɜɚɸɬ ɢɥɢ ɜɵɤɪɭɱɢɜɚɸɬ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɛɨɥɬɵ 
ɧɚ ɪɚɫɱɟɬɧɭɸ ɜɟɥɢɱɢɧɭ. Ʉɪɭɱɟɧɢɟ ɩɨ ɱɚɫɨɜɨɣ – ɨɩɭɫɤɚɧɢɟ ɫɟɝɦɟɧɬɚ, ɩɪɨɬɢɜ – 
ɩɨɞɧɹɬɢɟ.  

ɉɟɪɟɞ ɨɩɟɪɚɰɢɟɣ ɩɨ ɪɟɝɭɥɢɪɨɜɤɟ ɜɵɫɨɬɵ ɫɟɝɦɟɧɬɨɜ ɪɨɬɨɪ ɩɨɞɧɢɦɚɸɬ ɧɚ 
ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɚɯ. 

Ɉɩɟɪɚɰɢɹ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɨɜɤɨɣ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɧɚ 
ɫɟɝɦɟɧɬɵ ɩɨɞɩɹɬɧɢɤɚ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

Ɋɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ɑɭɥɵɦɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 50,75 ɦ ɧɚ ɪɟɤɟ ɑɭɥɵɦ, ɹɜɥɹɸɳɟɣɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɺɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q0,1% = 3151,0 ɦ3/ɫ., Q0,01% = 
3530,0 ɦ3/ɫ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɺɬɨɜ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɑɭɥɵɦɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɺ ɪɚɛɨɬɵ ɜ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 195 Ɇȼɬ. Ɉɩɪɟɞɟɥɺɧ ɭɪɨɜɟɧɶ 
ɦɺɪɬɜɨɝɨ ɨɛɴɺɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɢɥɚ 284,30 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɺɦ ɩɪɢ 
ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ 3,76 ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 1,04 ɦɥɪɞ. ɤȼɬ∙ɱ. 

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

 ɦɚɤɫɢɦɚɥɶɧɵɣ – 29,55 ɦ; 
 ɪɚɫɱɺɬɧɵɣ – 20,30 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ – 16,32 ɦ. 
ȼɵɛɪɚɧɚ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ 30ɚ–ȼ–630. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɺɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ 4 ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɢɯ ɤɨɥɺɫ 
6,3 ɦ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ – ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ-850/110-64ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 48 Ɇȼɬ. 

Ⱦɚɥɟɟ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ 
ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 9 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (ɩɹɬɶ ɜɨɡɞɭɲɧɵɯ 
ɥɢɧɢɢ, ɱɟɬɵɪɟ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ) ɈɊɍ 110 ɤȼ – ɫ ɨɞɧɨɣ ɪɚɛɨɱɟɣ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɜɵɤɥɸɱɚɬɟɥɟɦ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ. ɉɨ ɫɩɪɚɜɨɱɧɵɦ 
ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 80000/110-ɍ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɌɋɁ-2500/10,5/6. 

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

ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɪɭɫɥɨɜɨɣ ɫɯɟɦɟ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
 ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɫɟɤɰɢɹ 
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ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɺɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ ɝɨɥɨɜɧɨɝɨ ɭɡɥɚ: 

 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ 34,0 ɦ; 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 252,75 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɚɹ ɜɨɞɨɫɥɢɜɚ – 285,5 ɦ; 
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 4; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 9 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ – 303,5 ɦ. 
ȼ ɷɬɨɦ ɠɟ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ɉɪɢ ɪɚɫɱɺɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɺɠɧɨɫɬɢ. 

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

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ ɬɚɤɨɟ ɦɚɫɲɬɚɛɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ, ɤɚɤ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɜ ɥɭɱɲɟɦ ɫɥɭɱɚɟ: 

 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɶ – 6 ɥɟɬ, 10 ɦɟɫɹɰɚ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,17ɪɭɛ./ɤȼɬɱ; 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 67377,19 ɪɭɛ./ɤȼɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɩɪɢɟɦɤɚ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «Ɍɪɟɫɬ Ƚɢɞɪɨɦɨɧɬɚɠ». – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://en-doc.ru/rd-153-34-2-31-401-2002. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.1 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɹɧɜɚɪɶ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ 
Ƚɗɋ 

 

 
 
 
 
 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɮɟɜɪɚɥɶ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ 
Ƚɗɋ 

 
 
 
 
 
 
 
 
 
 
 
 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɦɚɪɬ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ 
 
 
 
 
 
 
 
 
 
 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɚɩɪɟɥɶ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ 

Ƚɗɋ 
 

 
 
 
 
 
 

 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.5 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɦɚɣ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ 

 
 
 
 
 
 
 
 
 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.6 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɢɸɧɶ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ 
 
 
 
 
 
 
 
 
 
 
 

 

 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.7 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɢɸɥɶ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ Ƚɗɋ 
 

 

 

 

 

 

 

 

 

 

 

 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.8 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɚɜɝɭɫɬ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ 
Ƚɗɋ 

 
 
 
 
 
 

 
 
 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.9 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɫɟɧɬɹɛɪɶ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ 
Ƚɗɋ 

 
 
 
 
 

 
 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.10 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɨɤɬɹɛɪɶ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ 
Ƚɗɋ 

 
 
 
 
 
 
 
 
 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.11 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɧɨɹɛɪɶ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ 
Ƚɗɋ 

 

 

 

 

 

 

 

 

 

 

 
 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ Ⱥ.12 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɚ ɞɟɤɚɛɪɶ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɭɥɵɦɫɤɨɣ 
Ƚɗɋ 

 
 
 
 
 

ɑɭɥɵɦɫɤɚɹ Ƚɗɋ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 



160 
 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 
ɉɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ30ɚ – ȼ – 630
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Ɋɢɫɭɧɨɤ Ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ – ȼ – 630 

 




