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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ȺɅȺɉȺȿȼɋɄɈȽɈ ȽɂȾɊɈɍɁɅȺ 
 

ɇɚɢɦɟɧɨɜɚɧɢɹ Ƚɗɋ: Ⱥɥɚɩɚɟɜɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɚɜɞɚ. 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: ɋɜɟɪɞɥɨɜɫɤɚɹ ɨɛɥɚɫɬɶ. 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ:  
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 1072 ɦ3/ɫ, 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 1229 ɦ3/ɫ, 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɨɬɨɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%,   
1879 ɦ3/ɫ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, 2158 ɦ3/ɫ, 
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ: ɦɧɨɝɨɥɟɬɧɢɣ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 122,5ɦ, ɍɆɈ 103ɦ; 
ɜ) ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɥɧɵɣ 34,1 ɤɦ3, ɩɨɥɟɡɧɵɣ 13,8 ɤɦ3.  
 
ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 69,5 ɦ, 
ɛ) ɪɚɫɱɟɬɧɵɣ 60 ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 46,6 ɦ. 
 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 1262 Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 1191Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 14,29 ɦɥɪɞ. ɤȼɬ·ɱ; 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 6900 ɱɚɫ. 
 
ɉɥɨɬɢɧɵ: 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ, 
ɛ) ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ, 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ, 
ɝ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. 
ɞ) ɨɛɳɚɹ ɞɥɢɧɚ 1059 ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 78 ɦ. 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ, 
ɛ) ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ 8, 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 104 ɦ. 
 
Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ɩɪɢɩɥɨɬɢɧɧɨɟ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 6, 
ɛ) ɪɚɡɦɟɪɵ: ɨɛɳɚɹ ɞɥɢɧɚ 127,8ɦ, ɲɢɪɢɧɚ 30 ɦ. 
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Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 75/841ɚ – ȼ – 710, 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼɎ 1690/175-64, ɟɝɨ ɦɨɳɧɨɫɬɶ 590 Ɇȼ·Ⱥ, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ. 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 6,7 ɥɟɬ, 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,048 ɪɭɛ/ɤȼɬ·ɱ, 
ɜ) ɭɞɟɥɶɧɨɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɟ 75000 ɪɭɛ/ɤȼɬ.  
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ȼȼȿȾȿɇɂȿ 
 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɢ 
ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɪɚɡɜɢɬɢɹ ɰɢɜɢɥɢɡɚɰɢɣ. ɉɨɷɬɨɦɭ ɜɨ ɜɫɟɯ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ 
ɢɦɟɸɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ. ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɢɯ ɨɫɧɨɜɭ ɫɨɫɬɚɜɥɹɸɬ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɷɧɟɪɝɢɢ. 
Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ ɱɚɫɬɶɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ 
Ɋɨɫɫɢɢ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɹɜɥɹɟɬɫɹ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ ɡɚ ɫɱɟɬ ɧɟ ɡɚɝɪɹɡɧɟɧɢɹ ɝɢɞɪɨɫɮɟɪɵ ɢ ɚɬɦɨɫɮɟɪɵ 
ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ. ɇɢɡɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɧɚ Ƚɗɋ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɚɫɫɱɢɬɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ 
Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɚɜɞɚ, ɜɵɛɪɚɬɶ ɨɫɧɨɜɧɨɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɵɛɪɚɬɶ ɷɤɨɧɨɦɢɱɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɵ (ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ) ɫ ɜɨɞɨɫɛɪɨɫɨɦ ɨɬɜɟɱɚɸɳɢɣ 
ɭɫɥɨɜɢɹɦ ɧɚɞɟɠɧɨɫɬɢ, ɨɩɪɟɞɟɥɢɬɶ ɤɨɦɩɨɧɨɜɤɭ ɝɢɞɪɨɭɡɥɚ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 

1.1 Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɝɢɞɪɨɭɡɥɚ ɢ ɩɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
Ɋɟɤɚ Ɍɚɜɞɚ ɧɚɯɨɞɢɬɫɹ ɜ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ, ɥɟɜɵɣ ɩɪɢɬɨɤ ɪ. Ɍɨɛɨɥɚ 

(ɪɢɫɭɧɨɤ 1.1), ɛɚɫɫɟɣɧ Ɉɛɢ. ɉɪɨɬɟɤɚɟɬ ɜ ɋɜɟɪɞɥɨɜɫɤɨɣ ɢ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɹɯ. 
ɂɫɬɨɤ ɧɚɯɨɞɢɬɫɹ ɧɚ ɜɨɫɬɨɱɧɨɦ ɫɤɥɨɧɟ ɍɪɚɥɶɫɤɢɯ ɝɨɪ, ɜ ɦɟɫɬɟ ɫɥɢɹɧɢɹ ɪɟɤ 
ɋɨɫɶɜɚ ɢ Ʌɨɫɶɜɚ. 

 
Ƚɟɨɝɪɚɮɢɹ: 
ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 88 100 ɤɜ. ɤɦ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɢ 

ɫɨɫɬɚɜɥɹɟɬ 719 ɤɜ. ɤɦ. 
 
ɉɪɢɬɨɤɢ ɪɟɤɢ Ɍɚɜɞɚ: 
Ʉɪɭɩɧɟɣɲɢɦɢ ɩɪɢɬɨɤɚɦɢ ɪɟɤɢ Ɍɚɜɞɚ ɹɜɥɹɸɬɫɹ:  
ɩɪɚɜɵɟ: Ⱥɧɟɩ, Ʉɵɪɬɵɦɶɹ; 
ɥɟɜɵɟ: ɉɟɥɵɦ, ɑёɪɧɚɹ, ȼɨɥɱɢɦɶɹ, ɂɤɫɚ, Ʉɚɪɚɛɚɲɤɚ. 
 
Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ: 
Ʉɥɢɦɚɬ ɛɚɫɫɟɣɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬ 

+1°ɋ ɞɨ +1,5°ɋ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ, ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ +18°ɋ, 
ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ - ɮɟɜɪɚɥɹ -13,2°ɋ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɥɟɬɨɦ 
ɞɨɫɬɢɝɚɟɬ +40°ɋ, ɡɢɦɨɣ ɫɧɢɠɚɟɬɫɹ ɞɨ -39°ɋ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɢɦɧɟɝɨ 
ɩɟɪɢɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 5 ɦɟɫɹɰɟɜ, ɫ 01 ɧɨɹɛɪɹ ɩɨ 31 ɦɚɪɬɚ. ɋɪɟɞɧɟɝɨɞɨɜɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 350-450 ɦɦ. 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɚɪɬɚ ɪɟɤɢ Ɍɨɛɨɥ 

 
 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ɋɚɫɱёɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ɍɚɜɞɚ ɜ ɫɬɜɨɪɟ 

Ⱥɥɚɩɚɟɜɫɤɨɣ  Ƚɗɋ ɫ 1936ɝ. ɩɨ 2013ɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.1. 
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Ɍɚɛɥɢɰɚ 1.1 – Ɋɚɫɱёɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ  
Ƚɨɞɵ  I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ 
1936 527 476 491 818 1720 1815 1530 1411 689 548 387 320 894,38 
1937 526 476 494 826 1724 1817 1540 1409 700 546 386 322 897,26 
1938 525 477 497 834 1727 1820 1549 1408 711 544 386 323 900,14 
1939 525 478 500 842 1731 1823 1559 1406 722 542 385 325 903,02 
1940 524 478 503 850 1735 1825 1568 1404 733 540 384 326 905,90 
1941 523 479 506 858 1738 1828 1578 1402 744 538 383 328 908,78 
1942 522 480 509 865 1742 1831 1588 1400 755 536 382 329 911,67 
1943 521 481 512 873 1746 1833 1597 1398 766 535 382 330 914,55 
1944 520 481 515 881 1750 1836 1607 1397 777 533 381 332 917,43 
1945 520 482 518 889 1753 1839 1616 1395 788 531 380 333 920,31 
1946 519 483 520 897 1757 1841 1626 1393 799 529 379 335 923,19 
1947 518 484 523 905 1761 1844 1635 1391 810 527 378 336 926,07 
1948 517 484 526 913 1764 1847 1645 1389 821 525 378 338 928,95 
1949 516 485 529 920 1768 1849 1654 1387 832 523 377 339 931,83 
1950 515 486 532 928 1772 1852 1664 1386 843 521 376 341 934,71 
1951 515 487 535 936 1775 1855 1674 1384 854 520 375 342 937,59 
1952 514 487 538 944 1779 1857 1683 1382 865 518 374 344 940,47 
1953 513 488 541 952 1783 1860 1693 1380 876 516 374 345 943,36 
1954 495 558 518 836 1469 1873 1424 1419 662 573 387 333 878,92 
1955 496 554 524 852 1496 1877 1453 1414 690 567 385 336 886,95 
1956 497 549 529 868 1522 1882 1482 1409 718 561 384 338 894,98 
1957 498 544 534 885 1549 1886 1512 1404 747 555 382 341 903,00 
1958 499 540 539 901 1575 1890 1541 1399 775 549 381 343 911,03 
1959 500 535 544 917 1602 1895 1570 1395 803 544 379 346 919,06 
1960 500 530 549 934 1628 1899 1599 1390 831 538 378 348 927,09 
1961 501 526 554 950 1654 1904 1628 1385 860 532 377 351 935,12 
1962 502 521 559 966 1681 1908 1657 1380 888 526 375 353 943,15 
1963 503 516 564 983 1707 1912 1687 1375 916 521 374 356 951,17 
1964 504 512 569 999 1734 1917 1716 1370 945 515 372 358 959,20 
1965 505 507 575 1015 1760 1921 1745 1366 973 509 371 361 967,23 
1966 505 502 580 1032 1787 1926 1774 1361 1001 503 369 363 975,26 
1967 506 498 585 1048 1813 1930 1803 1356 1029 497 368 366 983,29 
1968 563 553 468 1603 1875 1832 2226 1455 1009 538 445 250 1068,01 
1969 706 573 886 1408 2469 2244 2302 1204 1431 626 398 438 1223,81 
1970 389 420 468 1001 1101 1666 1050 1196 727 248 321 352 744,96 
1971 358 379 430 688 1605 1977 1202 1064 688 404 352 203 779,12 
1964 297 338 595 798 1413 1527 1607 837 813 373 316 344 771,26 
1965 624 532 557 1103 2085 2242 2859 2002 1634 652 300 587 1264,73 
1966 276 276 544 1001 1673 1343 1695 1353 1056 414 316 321 855,59 
1967 635 481 936 1150 2721 2981 2910 1924 1275 554 347 563 1372,85 
1968 624 512 569 821 2179 2100 2011 852 1439 409 414 383 1026,18 
1969 307 532 506 1173 1441 1646 1164 876 1314 233 228 289 809,03 
1970 706 491 670 1165 2868 2396 2087 1846 2010 549 388 446 1301,87 
1971 829 583 531 1838 3127 1858 2328 1212 1431 419 378 555 1257,41 
1972 430 440 860 954 2454 1636 2998 1228 1791 388 435 508 1176,85 
1973 450 512 746 1642 1971 1472 2125 1595 1282 538 274 274 1073,55 
1974 850 532 1075 1564 2360 2822 2530 2143 1775 709 611 516 1457,18 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ƚɨɞɵ  I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ 
1975 297 328 493 891 1538 1788 1682 813 899 269 207 227 786,16 
1976 594 430 696 1822 2934 2241 3213 1189 1916 435 461 414 1361,97 
1977 430 328 620 1134 1813 1894 1822 1079 1392 316 212 383 951,89 
1978 409 328 430 1267 1848 1841 1999 978 1048 279 311 368 925,42 
1979 624 962 1025 1775 2501 2812 3352 2455 1431 471 481 414 1525,34 
1980 368 338 569 1329 2103 1466 2252 1361 1580 419 331 430 1045,50 
1981 266 307 544 766 1494 1557 1303 915 594 326 279 328 723,33 
1982 594 409 519 923 1875 1403 1961 1040 1415 295 233 493 929,87 
1983 256 328 493 985 1482 1429 1176 610 602 217 160 242 665,17 
1984 399 645 670 985 2408 1797 1480 1705 985 321 352 266 1001,09 
1985 512 706 898 1900 2173 2507 3352 1087 1642 518 450 407 1346,00 
1986 297 440 481 712 2014 1126 2113 985 907 336 243 250 825,32 
1987 328 614 569 1494 2115 1696 1961 1110 1259 466 414 422 1037,27 
1988 716 798 784 2111 2060 2229 2783 1705 2479 781 440 688 1464,64 
1989 379 348 367 1282 1788 1216 1139 962 1095 347 207 391 793,32 
1990 573 757 645 1181 2252 1832 3099 1978 2166 518 388 633 1335,26 
1991 686 614 822 1838 1822 1423 2682 1846 1376 600 248 454 1200,82 
1992 461 512 569 999 1734 1917 1716 1370 945 515 372 358 959,20 
1993 348 507 575 1015 1760 1921 1745 1366 973 509 371 361 967,23 
1994 542 502 580 1032 1787 1926 1774 1361 1001 503 369 363 975,26 
1995 461 498 585 1048 1813 1930 1803 1356 1029 497 368 366 983,29 
1996 481 553 468 1603 1875 1832 2226 1455 1009 538 445 250 1068,01 
1997 389 573 886 1408 2469 2244 2302 1204 1431 626 398 438 1223,81 
1998 399 420 468 1001 1101 1666 1050 1196 727 248 321 352 744,96 
1999 389 379 430 688 1605 1977 1202 1064 688 404 352 203 779,12 
2000 440 594 999 2041 1936 2976 2720 1306 1580 590 300 547 1337,43 
2001 542 379 734 1267 1638 1456 1366 782 774 300 202 375 801,70 
2002 583 727 493 1282 1989 2814 1935 1556 993 590 414 399 1144,58 
2003 430 297 481 1118 1326 1676 1670 1001 907 295 186 313 810,89 
2004 495 542 481 1150 1133 1716 1708 915 1048 336 316 250 839,58 
2005 502 389 392 688 1648 1267 1202 884 931 212 166 211 698,14 
2006 515 604 645 1415 2010 1278 2479 1243 1447 336 409 305 1047,67 
2007 514 471 696 1134 2029 2903 2226 1251 1564 538 285 360 1153,76 
2008 513 542 873 1384 2655 2057 1682 1189 1548 342 383 540 1136,20 
2009 495 368 455 1337 1341 2090 1784 1384 1181 559 383 469 991,20 
2010 496 972 1113 1478 2022 2698 2935 1470 1986 538 471 594 1405,10 
2011 497 358 683 1095 1552 2161 1708 1447 1056 424 352 313 964,83 
2012 498 578 817 1295 1931 2372 2264 1468 1649 491 424 466 1187,47 
2013 499 589 847 1309 1960 2432 2328 1514 1720 505 440 481 1218,81 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
1. ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɍɪɚɥ; 
2. Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 38177 Ɇȼɬ; 
3. ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 6900 ɱ; 
4. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 1800 Ɇȼɬ; 
5. Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: ɩɨ ɡɢɦɟ: 1500 Ɇȼɬ, 

ɩɨ ɥɟɬɭ: 1300 Ɇȼɬ; 
6. Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ     

ɫɢɫɬɟɦɵ 5%.  
7. Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɩɥɨɳɚɞɟɣ ɢ ɨɛɴɟɦɨɜ Ⱥɥɚɩɚɟɜɫɤɨɝɨ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɩɥɨɳɚɞɟɣ ɢ ɨɛɴɟɦɨɜ  

Z, ɦ V, ɦɥɧ. ɦ3 F, ɤɦ2 
49,4 0 0 
62,9 3,0 15 
72,7 5,9 30 
80,6 8,9 45 
87,4 11,8 60 
93,4 14,8 76 
98,8 17,7 91 
103,7 20,7 106 
108,3 23,6 121 
112,6 26,6 136 
116,7 29,5 151 
120,5 32,5 166 
124,2 35,4 181 
127,7 38,4 196 
131,0 41,3 211 

 
8. Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ 
Zɧɛ, ɦ ܳɥɟɬɨ, ɦ3/ɫ ܳɡɢɦɚ, ɦ3/ɫ 
51,8 0 0 
53,29 812,6 956 
54,90 1625,2 1912 
56,46 2437,8 2868 
57,70 3250,4 3824 
58,74 4063 4780 
59,64 4875,6 5736 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
Zɧɛ, ɦ Qˎˈ˕ˑ, ɦ3/ɫ Qˊˋˏ˃, ɦ3/ɫ 
60,43 5688,2 6692 
61,13 6500,8 7648 
61,78 7313,4 8604 
62,36 8126 9560 
62,90 8938,6 10516 
63,41 9751,2 11472 
63,88 10563,8 12428 
64,32 11376,4 13384 

 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ       

ɪɢɫɭɧɤɟ 2.1.  
 

Ɋɢɫɭɧɨɤ 2.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
 
9. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ 

ɛɶɟɮɟ: 0,85. 
10. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɞɚɥɟɟ ȼɏɄ) ɢ 

ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 

ɉɨɬɪɟɛɥɟɧɢɟ 3 3 3 3 3 3 3 3 3 3 3 3 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 320 320 470 530 350 280 260 280 380 270 270 320 
ɂɫɩɚɪɟɧɢɟ 0 0 0 4 10 10 10 9 5 0 0 0 
Ʌɟɞɨɨɛɪɚɡɨɜɚɧ. -11 -9 0 5 10 14 10 4 0 0 -7 -15 
Ɏɢɥɶɬɪɚɰɢɹ 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 
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11. ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ: ɨɞɢɧɨɱɧɚɹ Ƚɗɋ; 
12. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 8,6; 
13. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: ∆h = 0,75 ɦ; 
14. ɇɉɍ ɝɢɞɪɨɭɡɥɚ: Z = 122,5 ɦ; 
13. ȾɇɈ ɝɢɞɪɨɭɡɥɚ: Z = 51,8 ɦ. 
 
2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞɚ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 

(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ɉɬɧɟɫɭ ɤ ɩɨɥɨɜɨɞɶɸ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ, 
ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ, ɬɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ 
ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. ɇɚ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ: I, II , III ,  X, 
XI , XII . ɇɚ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ: IV , V, VI , VII , VIII , IX . Ɍɚɤ ɠɟ ɜɵɱɢɫɥɸ ɫɪɟɞɧɢɟ 
ɪɚɫɯɨɞɵ ɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ ɝɨɞɚ. 

 
Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ሺ݉ሻ݌  = ௠௡+ଵ ∙ ͳͲͲ,                                                                                         (2.1) 

 
ɝɞɟ    m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ; 

n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 

Ɋɢɫɭɧɨɤ 2.2 – ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɨɞɚɦ, ɩɨ ɩɨɥɨɜɨɞɶɸ ɢ ɩɨ ɦɟɠɟɧɢ. 
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2.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɨɞɨɜ 
 
2.3.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ 

ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1961 ɢ 1951. ȼɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɢɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ 
ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ 
ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 
1961ɝ. 

ɉɨ ɦɟɠɟɧɢ: 
 ʙˏ = ୕ˏభవఱమ୕ˏభవలభ = ସ଺ଶ,ହ଴ସ଻ଷ,ସଵ = Ͳ,ͻͺ.                                                                         (2.2) 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ: 
 

Ʉɩ = ୕ɩభవలమ୕ɩభవలభ = ଵସଵଷ,ସ଺ଵଷଽ଺,ହ଴ = ͳ,Ͳͳ.                                                                       (2.3) 

 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 

1951ɝ. 
 
ɉɨ ɦɟɠɟɧɢ: 
 

Ʉɦ = ୕ɦభవఱయ୕ɦభవఱభ = ସ଺ଶ,଻଻ସ଺ଶ,ଶଶ = ͳ,Ͳ.                                                                           (2.4) 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ: 
 

Ʉɩ = ୕ɩభవఱమ୕ɩభవఱభ = ଵସଵ଼,ସହଵସଵଶ,ଽ଺ = ͳ,Ͳ.                                                                          (2.5) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1951 ɝ. 
Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. ȿɫɥɢ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 

ɝɨɞɭ, ɤɚɤɨɣ ɥɢɛɨ ɦɟɫɹɰ ɢɦɟɟɬ ɪɚɫɯɨɞ ɦɟɧɶɲɢɣ, ɱɟɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɟɝɨ ɪɚɫɯɨɞ ɡɚ ɫɱёɬ ɞɪɭɝɨɝɨ ɦɟɫɹɰɚ, ɨɛɹɡɚɬɟɥɶɧɨ 
ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɬɨɦɭ ɠɟ ɫɟɡɨɧɭ. 

Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɚɫɱёɬɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɝɢɞɪɨɭɡɥɚ. Ɋɚɫɱёɬɧɵё ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ ɩɪɟɞɫɬɚɜɥɟɧ  ɜ ɬɚɛɥɢɰɟ 2.4. 
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Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɱёɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ   
ɦɟɫɹɰɵ ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧ ɢɸɥ ɚɜɝ ɫɟɧ ɨɤɬ ɧɨɹ ɞɟɤ 

Q50%, ɦ3/ɫ 501 526 554 950 1654 1904 1628 1385 860 532 377 351 

Qɩɪ50%,ɦ3/ɫ 502 526 555 954 1661 1911 1635 1390 863 533 377 351 
ɉɪɢɦɟɱɚɧɢɟ: ɠɟɥɬɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. 

 
2.3.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 
1997 ɢ 1983. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ 
ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ 
ɤ ɟɞɢɧɢɰɟ, ɬ. ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ.  

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 
1997ɝ. 

 
ɉɨ ɦɟɠɟɧɢ: 
 

Ʉɦ = ୕ɦభవళళ୕ɦభవవళ = ଷସଽ,ଶ଴ଷଷଽ,଻ଵ = ͳ,Ͳ͵.                                                                         (2.6) 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ: 
 ʙ˒ = ୕˒భవవళ୕˒భవవళ = ଵଶସ଺,ଽସଵଶସ଺,ଽସ = ͳ,Ͳ.                                                                          (2.7) 

 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 

1983ɝ. 
 
ɉɨ ɦɟɠɟɧɢ: 
 ʙˏ = ୕ˏభవఴవ୕ˏభవఴయ = ଷସଵ,଼ସଷ଴ଷ,ସଷ = ͳ,ͳ͵.                                                                         (2.8) 

 
ɉɨ ɩɨɥɨɜɨɞɶɸ: 
 ʙ˒ = ொ˒మబబభொ˒భవఴయ = ଵଶଵଷ,଻଻ଵଶ଺଼,ଽ଴ = Ͳ,ͻ͸.                                                                        (2.9) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1997 ɝ. 
Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɫɱёɬɚɯ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɋɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.5. 
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Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ  
ɦɟɫɹɰɵ ɹɧɜ ɮɟɜ ɦɚɪ ɚɩɪ ɦɚɣ ɢɸɧ ɢɸɥ ɚɜɝ ɫɟɧ ɨɤɬ ɧɨɹ ɞɟɤ 

Q90%,ɦ3/ɫ 379 348 367 1282 1788 1216 1139 962 1095 347 207 391 

Qɩɪ90%,ɦ3/ɫ 389 358 377 1282 1788 1216 1139 962 1095 356 213 402 
ɉɪɢɦɟɱɚɧɢɟ: ɠɟɥɬɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. 

 
Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 

Ɋɢɫɭɧɨɤ 2.3 – Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 
 

2.4 ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɜɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
 
2.4.1 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɍɪɚɥ» ɢ ɱɢɫɥɚ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɟ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ Ɍɫ = 6900 ɱ. ɞɚɧɵ ɫɭɬɨɱɧɵɟ 
ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɬɚɛɥɢɰɚ 2.6). 
 
Ɍɚɛɥɢɰɚ 2.6 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ  

ɑɚɫɵ 
Ɂɢɦɚ Ʌɟɬɨ 

Pt
ɡ, Ɇȼɬ Pt

ɥ, Ɇȼɬ 

0 29038 25539 
1 29300 23615 
2 28877 22536 
3 27685 23743 
4 28269 24017 
5 30520 24251 
6 32215 25608 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.6 

ɑɚɫɵ 
Ɂɢɦɚ Ʌɟɬɨ 

Pt
ɡ, Ɇȼɬ Pt

ɥ, Ɇȼɬ 

7 33312 26201 
8 34376 28060 
9 34777 28383 
10 34815 28339 
11 34521 28125 
12 34688 28091 
13 34478 28105 
14 34728 27869 
15 34927 27875 
16 34993 27909 
17 34918 27827 
18 34747 27844 
19 33947 27949 
20 33079 28095 
21 32446 28162 
22 31397 27483 
23 30244 25109 
24 29949 24764 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɪɚɧɠɢɪɭɟɦ ɦɨɳɧɨɫɬɶ ɜ 

ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ, ɞɟɥɢɦ ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ, 
ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɣ ɡɨɧɟ. Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɵ 2.7 ɢ 2.8 ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
Ɍɚɛɥɢɰɚ  2.7 – Ʉɨɨɪɞɢɧɚɬɵ  ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɍɪɚɥ, ɡɢɦɚ  

Ɂɢɦɚ 

Pt
ɡ, Ɇȼɬ ΔPt

ɡ, Ɇȼɬ t, ɱ Δɗ, Ɇȼɬ·ɱ ∑Pɡ, Ɇȼɬ ∑ɗɡ, Ɇȼɬ·ɱ 

34993 66 0 0 66 0 
34927 9 1 9 75 9 
34918 103 2 206 178 215 
34815 38 3 114 216 329 
34777 30 4 120 246 449 
34747 19 5 95 265 544 
34728 40 6 240 305 784 
34688 167 7 1169 472 1953 
34521 43 8 344 515 2297 
34478 102 9 918 617 3215 
34376 429 10 4290 1046 7505 
33947 635 11 6985 1681 14490 
33312 233 12 2796 1914 17286 
33079 633 13 8229 2547 25515 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
Ɂɢɦɚ 

Pt
ɡ, Ɇȼɬ ΔPt

ɡ, Ɇȼɬ t, ɱ Δɗ, Ɇȼɬ·ɱ ∑Pɡ, Ɇȼɬ ∑ɗɡ, Ɇȼɬ·ɱ 

32446 231 14 3234 2778 28749 
32215 818 15 12270 3596 41019 
31397 877 16 14032 4473 55051 
30520 276 17 4692 4749 59743 
30244 295 18 5310 5044 65053 
29949 649 19 12331 5693 77384 
29300 262 20 5240 5955 82624 
29038 161 21 3381 6116 86005 
28877 608 22 13376 6724 99381 
28269 584 23 13432 7308 112813 
27685 27685 24 664440 34993 777253 

 
Ɍɚɛɥɢɰɚ  2.8 – Ʉɨɨɪɞɢɧɚɬɵ  ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɍɪɚɥ, ɥɟɬɨ 

Ʌɟɬɨ 

Pt
ɡ, Ɇȼɬ ΔPt

ɡ, Ɇȼɬ t, ɱ Δɗ, Ɇȼɬ·ɱ ∑Pɡ, Ɇȼɬ ∑ɗɡ, Ɇȼɬ·ɱ 

28383 44 0 0 44 0 
28339 177 1 177 221 177 
28162 37 2 74 258 251 
28125 20 3 60 278 311 
28105 10 4 40 288 351 
28095 4 5 20 292 371 
28091 31 6 186 323 557 
28060 111 7 777 434 1334 
27949 40 8 320 474 1654 
27909 34 9 306 508 1960 
27875 6 10 60 514 2020 
27869 25 11 275 539 2295 
27844 17 12 204 556 2499 
27827 344 13 4472 900 6971 
27483 1282 14 17948 2182 24919 
26201 593 15 8895 2775 33814 
25608 69 16 1104 2844 34918 
25539 430 17 7310 3274 42228 
25109 345 18 6210 3619 48438 
24764 513 19 9747 4132 58185 
24251 234 20 4680 4366 62865 
24017 274 21 5754 4640 68619 
23743 128 22 2816 4768 71435 
23615 1079 23 24817 5847 96252 
22536 22536 24 540864 28383 637116 

 
ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.4 - 2.5. 
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Ɋɢɫɭɧɨɤ 2.4 – ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ Ɉɗɋ ɍɪɚɥ 

 
 
 

P, Ɇȼɬ 

t, ɱɚɫɵ 
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Ɋɢɫɭɧɨɤ 2.5 – ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ Ɉɗɋ 

P, Ɇȼɬ 

t, ɱɚɫɵ 
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2.4.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 

ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧ܲ௠𝑎௫ = ܽ + ܾ ∙ cos⁡ሺ͵Ͳ୭ ∙ t − ͳͷ୭ሻ,                                                           (2.10) 

 
ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; ܽ, ܾ   – ɤɨɷɮɮɢɰɢɟɧɬɵ,  ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ܽ = ௉೎𝑚ೌ𝑥+௉ˎ𝑚ೌ𝑥ଶ = ௖ܲ௠𝑎௫ · ଵ⁡+⁡𝑎ˎˈ˕ଶ ⁡= ଷ଼ଵ଻଻⁡·⁡ሺଵ+଴,ହଽሻଶ  = 30350,715Ɇȼɬ,        (2.11) 

 ܾ = ௉೎𝑚ೌ𝑥+௉ˎ𝑚ೌ𝑥ଶ = ௖ܲ௠𝑎௫ · ଵ⁡−⁡𝑎ˎˈ˕ଶ ⁡= ⁡ ଷ଼ଵ଻଻ሺଵ−଴,ହଽሻଶ = 7826,285Ɇȼɬ.          (2.12) 

 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧ܲ = ௧ܲ௠𝑎௫ ∙ ௧ɫɭɬߚ ∙ 𝜎ɦɟɫ ,                                                                              (2.13) 
 

ɝɞɟ ߚ௧ɫɭɬ– ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ t–ɝɨ ɦɟɫɹɰɚ; 𝜎ɦɟɫ– ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɢɦɟɫɹɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ,              
(𝜎ɦɟɫ= 0,955).  

 
ɉɨɫɤɨɥɶɤɭ ߚ௧ɫɭɬ ɢɡɜɟɫɬɟɧ ɬɨɥɶɤɨ ɞɥɹ ɥɟɬɚ (ɢɸɧɹ-ɢɸɥɹ) ɢ ɡɢɦɵ (ɹɧɜɚɪɹ-

ɞɟɤɚɛɪɹ), ɬɨ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɣɞɟɦ ɩɨ ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ. Ƚɪɚɮɢɤ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɝɨɞɨɜɨɦ ɪɚɡɪɟɡɟ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

 

 
Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɣ 

ɧɚɝɪɭɡɤɢ ɜ ɝɨɞɨɜɨɦ ɪɚɡɪɟɡɟ 
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Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ, ɱɢɫɥɟ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɍɪɚɥ» 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.9.  

 
Ɍɚɛɥɢɰɚ 2.9 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

Ɇɟɫɹɰ, t 
 

Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

1 0,86 37910,33 31135,75 

2 0,862 35884,73 29540,67 

3 0,864 32376,31 26714,34 

4 0,866 28325,12 23425,73 

5 0,868 24816,70 20571,55 

6 0,87 22791,10 18935,99 

7 0,87 22791,10 18935,99 

8 0,868 24816,70 20571,55 

9 0,866 28325,12 23425,73 

10 0,864 32376,31 26714,34 

11 0,862 35884,73 29540,67 

12 0,86 37910,33 31135,75 

 
Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ  2.7 ɢ 2.8 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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Ɋɢɫɭɧɨɤ 2.8– Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
2.5 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ  

ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1997) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 

ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑁ʒЭʠ⁡˄˞˕ = ݇𝑁 ∙ ܳ˒ˑˎˈˊ ∙  (2.14)                                                                          ,ܪ

 
ɝɞɟ     ݇𝑁=8,6 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, 

 ܳ˒ˑˎˈˊ = ܳଽ଴%⁡˄˞˕ − ܳ˒ˑ˕˓ˈ˄ − ܳ˗ˋˎ − ܳˋ˔˒ ± ܳˎ˟ˇ˃,                                (2.15) 
 .ɩɨɞɜɟɞёɧɧɵɣ ɧɚɩɨɪ – ܪ 
 
ɉɨɞɜɟɞёɧɧɵɣ ɧɚɩɨɪ: 
ܪ  = ܼʑʐ − ܼʜʐ − ∆ℎ,                                                                                  (2.16) 
 

ɝɞɟ     ⁡ܼʑʐ- ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ⁡ܼʜʐ = ݂ሺܳ˒ˑˎˈˊሻ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ∆ℎ = 0,75  - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 
Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

ɩɨ ɮɨɪɦɭɥɟ (2.17), ɪɚɫɱёɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.10. 
 𝑁ʒЭʠ⁡˄˞˕ = ݇𝑁 ∙ ܳ˅˘ˍ ∙  (2.17)                                                                             ,ܪ
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Ɍɚɛɥɢɰɚ 2.10 – Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

 
 
 
 
 

Ɇɟɫɹɰ 4 5 6 7 8 9 10 11 12 1 2 3 

Q 90% ɛɵɬ 532 1138 1766 1339 1162 1220 656 413 402 339 308 302 

Q ɩɨɬɪɟɛ 3 3 3 3 3 3 3 3 3 3 3 3 

Q ɮɢɥɶɬɪɚɰɢɢ 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 

Q ɢɫɩɚɪɟɧɢɹ 4 10 10 10 9 5 0 0 0 0 0 0 

Q ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ 5 10 14 10 4 0 0 -7 -15 -11 -9 0 

Q ɩɨɥɟɡɧɵɣ 529 1134 1765 1334 1152 1210 652 401 382 324 294 298 

Zɜɛ 122,50 122,50 122,50 122,50 122,50 122,50 122,50 122,50 122,50 122,50 122,50 122,50 

Zɧɛ 52,68 53,75 54,78 54,09 53,78 53,88 52,90 52,44 52,41 52,30 52,24 52,25 

ɇ 69,07 68,00 66,97 67,66 67,97 67,87 68,85 69,31 69,34 69,45 69,51 69,50 

Nɝɷɫ ɛɵɬ Ɇȼɬ 314 663 1016 776 674 706 386 239 228 193 176 178 

Qɜɯɤ 530 350 280 260 280 380 270 270 320 320 320 470 
Nɝɷɫ ɜɤɯ Ɇȼɬ 167 167 167 158 158 158 161 161 161 158 158 158 

ɉɪɢɦɟɱɚɧɢɟ: ɠёɥɬɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɵ ɦɟɫɹɰɚ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɥɟɬɧɟɦɭ ɩɟɪɢɨɞɭ, ɫɢɧɢɦ – ɤ ɡɢɦɧɟɦɭ ɩɟɪɢɨɞɭ 
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Ⱦɥɹ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɫɜɟɪɯ ɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ 
ɫɱɟɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨɷɬɨɦɭ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. ɉɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜɨ ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ 
ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ. ɇɚɢɛɨɥɶɲɟɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɞɨɫɬɢɝɧɭɬɨ ɜ ɞɟɤɚɛɪɟ – 
ɹɧɜɚɪɟ ɦɟɫɹɰɟ, ɡɚ ɫɱɟɬ ɢɡɥɢɲɤɨɜ ɜɨɞɵ, ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɵɯ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ 
ɩɟɪɢɨɞ ɫ ɢɸɧɹ ɩɨ ɫɟɧɬɹɛɪɶ ɦɟɫɹɰ. ɇɚ ɪɢɫɭɧɤɟ 2.9 ɢɡɨɛɪɚɠɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 
 

 
 

Ɋɢɫɭɧɨɤ 2.9 – Ɋɚɛɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 

ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

ɇɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚɞɚɟɬɫɹ ɭɫɥɨɜɢɟɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɪɚɧɡɢɬɧɚɹ 
ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɫɬɚɧɰɢɢ ɦɟɧɶɲɟ ɬɪɟɛɭɟɦɨɣ ɩɨ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭ ɪɟɠɢɦɭ ɢɥɢ 
ɩɨ ɪɟɠɢɦɭ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ. Ʉɨɧɟɰ 
ɩɟɪɢɨɞɚ ɫɪɚɛɨɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɤɨɧɱɚɧɢɸ ɦɟɠɟɧɧɨɝɨ ɩɟɪɢɨɞɚ ɜ ɪɚɫɱёɬɧɵɯ 
ɦɚɥɨɜɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɧɚɩɨɥɧɟɧɨ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ   ɇɉɍ =122,5 ɦ. 
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Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ 
ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱёɬɧɨɝɨ 
ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɋɨɝɥɚɫɧɨ ɩɪɢɜɟɞёɧɧɵɦ ɪɚɫɱёɬɚɦ ɨɬɦɟɬɤɨɣ ɍɆɈ ɛɭɞɟɬ ɧɢɡɲɚɹ ɡɚ 
ɪɚɫɱёɬɧɵɣ ɩɟɪɢɨɞ: ɍɆɈ=103 ɦ. 

ɂɫɩɨɥɶɡɭɹ ɤɪɢɜɭɸ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧёɦ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  
 VʞʝʚʔЗʜ =⁡Vʜʞʢ −⁡Vʢʛʝ = ͵Ͷ,ͳ − ʹͲ,͵ = ⁡ͳ͵,ͺ⁡ˍˏଷ .                              (2.18) 

 
Ɉɩɪɟɞɟɥɢɦ ɪɟɠɢɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɭɬɨɱɧɵɯ ɢ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɚɯ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  
 
ɗɫɪ.ɫɭɬ

Ƚɗɋ = Nɝɚɪ
Ƚɗɋ ∙ ʹͶ = ͺ͵ͷ ∙ ʹͶ = ʹͲͲͶͲɆȼɌ ∙ ɱ.                                       (2.19) 

 
ȼɩɢɫɵɜɚɟɦ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ.  
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 

ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11 – 2.13. ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 
ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɟɫɹɰɚɦ. Ƚɪɚɮɢɤ 
ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.10. 
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Ɍɚɛɥɢɰɚ 2.11 – ɋɪɚɛɨɬɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ 90 % 

Ɇɟɫɹɰ 10 11 12 1 2 3 4 5 6 7 8 9 QȻɕɌ,ɦଷ/ɫ 656 413 402 339 308 302 532 1138 1766 1339 1162 1220 Qɜɞɯ,ɦଷ/ɫ 220 800 1116 1297 1188 858 0 -787 -1487 -1083 -883 -833 Qɯɨɥ ,ɦଷ/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 Qɧɛ,ɦ͵/ɫ 878 1214 1519 1638 1497 1162 534 353 280 257 280 388 Qɜɯɤ,ɦ͵/ɫ 270 270 320 320 320 470 530 350 280 260 280 380 QȽɗɋ,ɦଷ/ɫ 876 1213 1518 1636 1496 1160 532 351 279 256 279 387 

Ɉɩɨɪɨɠɧɟɧɢɟ 220 800 1116 1297 1188 858 0 -787 -1487 -1083 -883 -833 ∆VȼȾɏ,ɦଷ 0,6 2,1 3,0 3,5 2,9 2,3 0,0 -2,1 -3,9 -2,9 -2,4 -2,2 

t, ɫ 2678400 2592000 2678400 2678400 2419200 2678400 2592000 2678400 2592000 2678400 2678400 2592000 VȼȾɏɧɚɱ , ɤɦଷ 34,1 33,7 31,7 28,8 25,4 22,5 20,3 20,3 22,5 26,4 29,4 31,9 VȼȾɏɤɨɧ , ɤɦଷ 33,5 31,6 28,7 25,3 22,5 20,3 20,3 22,5 26,4 29,3 31,8 34,1 ZȼȻɧɚɱ,ɦ 122,5 121,9 119,4 115,6 110,8 106,6 103,0 103,1 106,5 112,3 116,4 119,7 ZȼȻɤɨɧ ,ɦ 121,9 119,4 115,6 110,8 106,6 103,0 103,1 106,5 112,3 116,4 119,7 122,5 Zɜɛ⁡ɫɪ 122,2 120,7 117,5 113,2 108,7 104,8 103,1 104,8 109,4 114,4 118,1 121,1 ZɇȻ,ɦ 53,2 53,7 54,2 54,4 54,2 53,6 52,7 52,4 52,3 52,2 52,3 52,5 

ɇ, ɦ 68,3 66,2 62,5 58,0 53,7 50,4 49,6 51,7 56,4 61,4 65,0 67,9 NȽɗɋ, Ɇȼɬ 515 707 835 835 707 515 232 160 138 138 160 231 

ɗ, Ɇȼɬ·ɱ 12356 16957 20040 20042 16978 12359 5577 3836 3317 3313 3830 5543 

ɉɪɢɦɟɱɚɧɢɟ: ɠёɥɬɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɵ ɦɟɫɹɰɚ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɥɟɬɧɟɦɭ ɩɟɪɢɨɞɭ, ɫɢɧɢɦ – ɤ ɡɢɦɧɟɦɭ ɩɟɪɢɨɞɭ 
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Ɍɚɛɥɢɰɚ 2.12 – ɋɪɚɛɨɬɤɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ 50 % (ɜɚɪɢɚɧɬ 1 ɩɨ ɦɨɳɧɨɫɬɹɦ) 

Ɇɟɫɹɰ 10 11 12 1 2 3 4 5 6 7 8 9 QʐЫʡ, ˏଷ/˔ 833 577 451 402 376 355 754 1361 1861 1585 1340 1363 Q˅ˇ˘, ˏଷ/˔ 57 675 1111 1282 1161 837 -213 -1010 -1580 -1320 -1049 -966 Q˘ˑˎ, ˏଷ/˔ 360 0 0 0 0 0 0 0 400 400 250 0 QʒЭʠ, ˏଷ/˔ 890 1252 1562 1684 1537 1192 541 351 281 265 291 397 Qː˄,ˏ͵/˔ 1251 1253 1564 1684 1537 1192 541 351 681 665 541 397 Q˅˘ˍ, ˏ͵/˔ 270 270 320 320 320 470 530 350 280 260 280 380 

Ɉɩɨɪɨɠɧɟɧɢɟ 417 675 1111 1282 1161 837 -213 -1010 -1180 -920 -799 -966 ∆Vʑʓʤ , ˏଷ 1,1 1,7 3,0 3,4 2,8 2,2 -0,6 -2,7 -3,1 -2,5 -2,1 -2,5 

t, ɫ 2678400 2592000 2678400 2678400 2419200 2678400 2592000 2678400 2592000 2678400 2678400 2592000 Vʑʓʤː˃ч , ˍˏଷ 34,1 33,1 31,5 28,6 25,2 22,5 20,3 20,9 23,6 26,8 29,3 31,5 Vʑʓʤˍˑː, ˍˏଷ 33,0 31,4 28,5 25,2 22,4 20,2 20,8 23,6 26,7 29,2 31,4 34,1 Zʑʐː˃ч , ˏ 122,5 121,3 119,2 115,3 110,6 106,5 103,0 104,0 108,2 112,8 116,3 119,2 Zʑʐˍˑː , ˏ 121,3 119,2 115,3 110,6 106,5 103,0 104,0 108,2 112,8 116,3 119,2 122,5 Z˅˄⁡˔˓ 121,9 120,2 117,2 112,9 108,5 104,7 103,5 106,1 110,5 114,5 117,8 120,9 Zʜʐ, ˏ 53,8 53,8 54,3 54,5 54,3 53,7 52,8 52,4 53,0 53,0 52,8 52,5 

ɇ, ɦ 67,3 65,7 62,2 57,7 53,5 50,3 50,0 52,9 56,7 60,8 64,2 67,6 NʒЭʠ, Ɇȼɬ 515 707 835 835 707 515 232 160 137 138 161 231 

ɗ, Ɇȼɬ·ɱ 12367 16968 20045 20042 16972 12371 5576 3834 3290 3320 3862 5541 

 N90%, Ɇȼɬ 515 707 835 835 707 515 232 160 138 138 160 231 

ɉɪɢɦɟɱɚɧɢɟ: ɠёɥɬɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɵ ɦɟɫɹɰɚ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɥɟɬɧɟɦɭ ɩɟɪɢɨɞɭ, ɫɢɧɢɦ – ɤ ɡɢɦɧɟɦɭ ɩɟɪɢɨɞɭ 

 
ɋɭɦɦ 124147 
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Ɍɚɛɥɢɰɚ 2.13 – ɋɪɚɛɨɬɤɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ 50 % (ɜɚɪɢɚɧɬ 2 ɩɨ ɭɪɨɜɧɹɦ ɧɚɩɨɥɧɟɧɢɹ) 

Ɇɟɫɹɰ 10 11 12 1 2 3 4 5 6 7 8 9 QʐЫʡ, ˏଷ/˔ 833 577 451 402 376 355 754 1361 1861 1585 1340 1363 Q˅ˇ˘, ˏଷ/˔ 240 800 1080 1320 1150 900 -20 -800 -1470 -1080 -870 -830 Q˘ˑˎ, ˏଷ/˔ 0 0 0 0 0 0 0 0 0 0 0 0 QʒЭʠ, ˏଷ/˔ 1073 1377 1531 1722 1526 1255 734 561 391 505 470 533 Qː˄,ˏ͵/˔ 1074 1378 1533 1722 1526 1255 734 561 391 505 470 533 Q˅˘ˍ, ˏ͵/˔ 270 270 320 320 320 470 530 350 280 260 280 380 

Ɉɩɨɪɨɠɧɟɧɢɟ 240 800 1080 1320 1150 900 -20 -800 -1470 -1080 -870 -830 ∆Vʑʓʤ , ˏଷ 0,6 2,1 2,9 3,5 2,8 2,4 -0,1 -2,1 -3,8 -2,9 -2,3 -2,2 

t, ɫ 2678400 2592000 2678400 2678400 2419200 2678400 2592000 2678400 2592000 2678400 2678400 2592000 Vʑʓʤː˃ч , ˍˏଷ 34,1 33,6 31,6 28,8 25,4 22,6 20,3 20,4 22,6 26,4 29,4 31,9 Vʑʓʤˍˑː, ˍˏଷ 33,5 31,5 28,7 25,3 22,6 20,2 20,3 22,5 26,4 29,3 31,7 34,1 Zʑʐː˃ч , ˏ 122,5 121,9 119,4 115,6 110,8 106,7 103,0 103,1 106,6 112,3 116,4 119,6 Zʑʐˍˑː , ˏ 121,9 119,4 115,6 110,8 106,7 103,0 103,1 106,6 112,3 116,4 119,6 122,5 Z˅˄⁡˔˓ 122,2 120,6 117,5 113,2 108,7 104,8 103,1 104,9 109,5 114,4 118,0 121,1 Zʜʐ, ˏ 53,5 54,0 54,3 54,6 54,3 53,8 53,1 52,8 52,5 52,7 52,6 52,7 

ɇ, ɦ 67,9 65,9 62,5 57,9 53,7 50,3 49,2 51,3 56,2 60,9 64,7 67,6 NʒЭʠ, Ɇȼɬ 627 780 823 857 705 543 310 248 189 264 261 310 

ɗ, Ɇȼɬ·ɱ 15044 18716 19747 20565 16928 13029 7449 5942 4539 6347 6275 7435 Zʑʐː˃чͻͲ%,ˏ  122,5 121,9 119,4 115,6 110,8 106,7 103,0 103,1 106,6 112,3 116,4 119,6 

ɉɪɢɦɟɱɚɧɢɟ: ɠёɥɬɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɵ ɦɟɫɹɰɚ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɥɟɬɧɟɦɭ ɩɟɪɢɨɞɭ, ɫɢɧɢɦ – ɤ ɡɢɦɧɟɦɭ ɩɟɪɢɨɞɭ 

 
ɋɭɦɦ 142015 
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Ɋɢɫɭɧɨɤ 2.10 –  Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
 
2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 

ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜ ɭɫɥɨɜɢɹɯ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 1% P୲୫ୟ୶, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 5% 
ɨɬ P୲୫ୟ୶.  ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

 Nɭɫɬ.Ƚɗɋ = Nɪɚɛ.Ƚɗɋ + Nɪɟɡ
Ƚɗɋ;                                                                                 (2.20) 

 Nɭɫɬ.Ƚɗɋ = ͳͳͻͳ + ሺͳͳͻͳ · Ͳ,Ͳͳሻ + ሺͳͳͻͳ · Ͳ,Ͳͷሻ = ͳʹ͸ʹ⁡Ɇȼɬ.  
 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 Nɭɫɬ.Ɍɗɋ = Nɪɚɛ.Ɍɗɋ + Nɚɜ.ɪɟɡ.Ɍɗɋ + Nɧɚɝɪ.ɪɟɡ.Ɍɗɋ .                                                             (2.21) 
 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 Fɪɟɦ

ɫɭɳ.Ƚɗɋ = ଵ∙୒ɭɫɬ
ɫɭɳ.Ƚɗɋସ ∙ ଵଶ ɦɟɫ = ଵ଼଴଴଼ = ʹͷͷ⁡Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ
 .                                (2.22) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 

103

108

113

118

123

128

ʻʿ˄

˄ʺО

50%
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Fɪɟɦ
ɩɪ.Ƚɗɋ = ଵ∙୒ɭɫɬ

ɩɪ.Ƚɗɋସ ∙ ଵଶɦɟɫ = ଵଶ଺ଶ଼ = ͳͷͺ⁡Ɇȼɬ ∙ ɦɟɫ
ɝɨɞ

 .                                    (2.23) 

       
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 

ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 
 F˓ˈˏʡЭʠ = ଴,଻଴ସ·଴,ସଷ଺·ሺ୒˕ˠ˔+˓ˈˊ.ʡЭʠ+˃˅.˓ˈˊ.ʡЭʠሻଶ = ͳͺͻ͵ʛʑ˕ · ˏˈ˔ˆˑˇ .                     (2.24) 

 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ʉɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 Nɭɫɬ.Ʉɗɋ = Nɪɚɛ.Ʉɗɋ + Nɚɜ.ɪɟɡ.Ʉɗɋ + Nɧɚɝɪ.ɪɟɡ.Ʉɗɋ  .                                                           (2.25) 
 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ʉɗɋ: 
 

 Fɪɟɦ
Ʉɗɋ = ଴,଻଴ସ·଴,ହଶସ·ሺ୒ɤɷɫ+ɪɟɡ.Ʉɗɋ+ɚɜ.ɪɟɡ.Ʉɗɋሻସ = ͳ͵͸͹Ɇȼɬ · ɦɟɫ

ɝɨɞ
.                     (2.26) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ⱥɗɋ: 
 

 Fɪɟɦ
Ⱥɗɋ = ଴,ଶ଴଻·ሺ୒ɚɷɫ+ɪɟɡ.Ⱥɗɋ+ɚɜ.ɪɟɡ.Ⱥɗɋሻଶ = ͺ͸ͳɆȼɬ · ɦɟɫ

ɝɨɞ
⁡.                              (2.27) 

 
ȼ ɬɚɛɥɢɰɟ 2.14 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɤɪɵɬɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ 

ɧɚɝɪɭɡɤɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. ɇɚ ɪɢɫɭɧɤɟ 2.11  ɩɪɢɜɟɞɟɧ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɢ ɩɨɤɪɵɬɢɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ  ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɍɚɛɥɢɰɚ 2.14 - ɉɨɤɪɵɬɢɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ  ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 1 2 3 4 5 6 
Nɫɪ, Ɇȼɬ 37559 35551 32041 27844 23987 21608 

Nɫɭɳ.Ƚɗɋ, Ɇȼɬ 3374 3194 2881 2521 2209 2028 
Nɩɪ.Ƚɗɋ, Ɇȼɬ 627 780 823 857 705 543 
NɌɗɋ,  Ɇȼɬ 11636 11015 9938 8694 7617 6996 
NɄɗɋ,  Ɇȼɬ 13985 13238 11943 10449 9155 8408 
NȺɗɋ,  Ɇȼɬ 7847 7428 6702 5863 5137 4718 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.14 

Ɇɟɫɹɰ 7 8 9 10 11 12 
Nɫɪ, Ɇȼɬ 21857 23985 27461 31830 35485 37522 

Nɫɭɳ.Ƚɗɋ, Ɇȼɬ 2028 2209 2521 2881 3194 3374 
Nɩɪ.Ƚɗɋ, Ɇȼɬ 310 248 189 264 261 310 
NɌɗɋ, Ɇȼɬ 6996 7617 8694 9938 11015 11636 
NɄɗɋ, Ɇȼɬ 8408 9155 10449 11943 13238 13985 
NȺɗɋ, Ɇȼɬ 4718 5137 5863 6702 7428 7847 
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Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɶ ɗɋ ɍɪɚɥ 
 

 
 

Ɋɢɫɭɧɨɤ 2.11 –  Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 

ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ: 

- ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ ɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɚɯ 
ɪɚɛɨɬɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 

- ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɄɉȾ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ, ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɨɧɬɚɠɚ ɢ 
ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ 
ɬɭɪɛɢɧ, ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  

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: 
 ʜʒЭʠሺQʒЭʠሻ = Z˅˄(V˔˓˃˄) − Zː˄ሺQː˄ሻ − ∆h,                                                (3.1) 
 

ɝɞɟ   Z˅˄(V˔˓˃˄) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɨɬ ɇɉɍ = 122.5 ɦ ɞɨ ɍɆɈ = 103 ɦ; ZɧɛሺQɧɛሻ– ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; ∆h – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 
Ɉɩɪɟɞɟɥɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 N˖˔˕,˓˃˔ч = k୒ · HʒЭʠ · QʒЭʠ,                                                                         (3.2) 
 
ɝɞɟ    k୒ = 8,6 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
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2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ (ɧɢɠɟ ɬɨɱɤɢ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ), ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ 
ɡɚɜɢɫɢɦɨɫɬɢ: 
 QȽɗɋ = QȽɗɋ

୫ୟ୶ · √ୌȽɗɋୌɪɚɫɱ
N ,                                                                                    (3.3) 

 
ɝɞɟ    QȽɗɋ

୫ୟ୶– ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 

3) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ Qmin = Qɜɯɤ = 260 ɦ3/ɫ. 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ (ɬɚɛɥɢɰɚ 3.1)  ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ 

ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ, ɢɡ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ 
(ɪɢɫɭɧɨɤ 3.1). 
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Qɧɛ, ɦ3/ɫ Zɧɛ, ɦ Hɧɩɭ, ɦ Hɭɦɨ, ɦ Hɜɛ, ɦ 
ɩɨ ɭɫɬ. N ɩɨ Ƚɗɋ 

H, ɦ Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ 
0 51,68 70,07 50,57 64,39 70,07 2094,13 45,67 2133,87 

214,29 52,09 69,66 50,16 63,72 69,40 2114,40 46,70 2157,64 
428,57 52,49 69,26 49,76 63,32 68,68 2136,55 47,72 2181,15 
642,86 52,89 68,86 49,36 62,92 67,96 2159,17 48,74 2204,41 
857,14 53,27 68,48 48,98 62,54 67,24 2182,28 49,77 2227,43 
1071,4 53,64 68,11 48,61 62,17 66,52 2205,88 50,79 2250,22 
1285,7 54,01 67,74 48,24 61,80 65,80 2230,00 51,81 2272,77 
1500 54,36 67,39 47,89 61,45 65,08 2254,66 52,84 2295,11 

1714,3 54,70 67,05 47,55 61,11 64,37 2279,86 53,86 2317,22 
1928,6 55,04 66,71 47,21 60,77 63,65 2305,64 54,88 2339,13 
2142,9 55,36 66,39 46,89 60,45 62,93 2332,00 55,91 2360,84 
2357,1 55,68 66,07 46,57 60,13 62,21 2358,98 56,93 2382,35 
2571,4 55,99 65,76 46,26 59,82 61,49 2386,58 57,95 2403,66 
2785,7 56,29 65,46 45,96 59,52 60,77 2414,84 58,98 2424,79 
3000 56,58 65,17 45,67 59,23 60,0 2445,74 60,0 2445,74 



 

37 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ⱥɥɚɩɚɟɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
ɉɚɪɚɦɟɬɪɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɪɚɫɱɟɬɚɯ: 
— ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Nɭɫɬ = 1262 Ɇȼɬ; 
— ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax = 69,5ɦ; 
— ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin = 46,6 ɦ; 
— ɨɬɦɟɬɤɚ ɍɆɈ = 103ɦ; 
— ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ Hɪ = 60 ɦ; 
— ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax =2446 ɦ3/c. 
 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɦ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɭɫɥɨɜɢɣ: 
1) ɉɨ ɜɟɥɢɱɢɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ɇmax ɛɵɥɨ ɛɵ 

ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɇɩɪɟɞ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. 
ɇmax ≤ ɇɩɪɟɞ; 

2) Ɉɬɧɨɲɟɧɢɟ  ୌౣ౟౤ୌౣa౮ = 
ସ଺,଺଻ହ  = 0,62 ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ  

ɞɚɧɧɵɯ; 
3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɨɥɠɟɧ 

ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ ɨɬɧɨɲɟɧɢɹ ɇmax ≤ ɇɩɪɟɞ. ɉɨɞɯɨɞɹɬ 

ɬɭɪɛɢɧɵ ɉɅ 70-ȼ ɢ ɊɈ 75-ȼ, ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɬɚɛɥɢɰɚ 3.2). 
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Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧ ɉɅ 70-ȼ ɢ ɊɈ 75-ȼ 
ɉɚɪɚɦɟɬɪ ɉɅ 70-ȼ ɊɈ 75-ȼ 

ɇɩɪɟɞ, ɦ 70 75 

ɇmin/ɇmax 0,50 0,60 

nI
'
opt, ɨɛ/ɦ 106 83 

QI
'
opt, ɥ/ɫ 860 1020 

ηɦopt 0,902 0,920 

QI max, ɥ/ɫ 1400 1200 

ı (QI
'
max) 0,55 0,13 

D1ɦɨɞ, ɦ 0,460 0,460 

ɇɦɨɞ, ɦ 4 4 
tɦɨɞ,  0ɋ 4 20 

 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ «ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ» ɜɵɛɢɪɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:    

ɱɟɪɟɡ ɬɨɱɤɭ ɨɩɬɢɦɭɦɚ ɩɪɨɜɨɞɢɬɫɹ ɩɪɹɦɚɹ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɹ 
ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɢɚɦɟɬɪɵ ɬɭɪɛɢɧ ɛɟɪɭɬɫɹ ɢɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

ηɌ = ͳ − ሺͳ − ηɆ⁡ሻ ∙ ሺሺͳ − İሻ + İ ∙ √ୈభˏୈభఱ · √ୌˏୌ˓భబ · √Ȟː
Ȟˏఱ ⁡ሻ                              (3.4) 

 
ɝɞɟ   Ȟɧ, Ȟɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɟё 
ɬɟɦɩɟɪɚɬɭɪɵ; 

ηɦ, D1ɦ, ɇɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1, ɇɪ– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  𝜺 – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. 
 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɧɚɡɧɚɱɚɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ƚɗɋ.  
ɉɪɢɧɢɦɚɟɦ t = 10ɨɋ, (Ȟɧ = 1,3·106 ɦ2/ɫ). 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 Nୟ = ͻ.ͺͳ · Q′୍୮ · Dଵଶ · H୮୒ · √H୮୒ · η˕ · ηˆ̝˓ ,                                                 (3.5) 

 
ɝɞɟ    Q′୍୮ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηʒ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ηʒ = Ͳ,ͻ͸). 

 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
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z′˃ = ୒˖˔˕୒′˃  ,         

(3.6) 
ɝɞɟ    Nƍɚ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 

 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  
 
ɍɬɨɱɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ: 
 Nୟ = ୒ɭɫɬ୸a  .                                                                                                      (3.7) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
 n = nƍ⁡ɪ ∙ √ୌɪ∙∆୮ୈభ  ,                                                                                            (3.8) 

 
ɝɞɟ    nƍ⁡ɪ – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; ∆p – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ 
ɤ ɧɚɬɭɪɟ: 

 ∆p = ηɌ
ηɆ

.                                                                                                         (3.9) 

 
ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ ɢɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɬɭɪɛɢɧɵ ɧɚ ɍɏ ɬɚɤɠɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: n୍⁡୫ୟ୶′ = 

୬˔ˋː˘·ୈభሺ୫·ୌౣ౟౤ሻబ.ఱ  ,                                                                                     (3.10) 

 n୍୮′ = 
୬˔ˋː˘·ୈభሺ୫·ୌpሻబ.ఱ ,                                                                                              (3.11) 

 n୍୫୧୬′ = 
୬˔ˋː˘·ୈభሺ୫·ୌౣa౮ሻబ.ఱ .                                                                                       (3.12) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3, 3.4. 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ ɞɥɹ ɉɅ 70-ȼ 

D1 6 6,3 6,7 7,1 7,5 8 8,5 
ɄɉȾ ɬ 0,941 0,941 0,941 0,942 0,942 0,943 0,943 
N'ɚɝɪ 201,58 222,32 251,57 282,62 315,48 359,11 405,57 
z'ɲɬ 6,2 5,6 5,0 4,4 4,0 3,5 3,1 
z a 8 6 6 6 4 4 4 

N ɚɝɪ 157,75 210,33 210,33 210,33 315,5 315,5 315,5 



 

40 

Δ1 1,043 1,043 1,044 1,044 1,045 1,045 1,045 
n'c 139,75 133,12 125,2 118,17 111,89 104,92 98,76 

n ɫɢɧɯ 142,8 136,4 136,4 125 115,4 107,1 100 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 

D1 6 6,3 6,7 7,1 7,5 8 8,5 
n'ɇmin 100,64 100,92 107,3 104,18 101,58 100,54 99,71 
n'ɇɪɚɫɱ 108,31 108,61 115,48 112,13 109,33 108,2 107,32 
n' Hmax 122,9 123,24 131,04 127,23 124,05 122,78 121,78 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ ɞɥɹ ɊɈ 75-ȼ 

D1 6 6,3 6,7 7,1 7,5 8 8,5 
ɄɉȾ ɬ 0,95 0,95 0,95 0,95 0,96 0,96 0,96 
N'ɚɝɪ 175,87 193,95 219,43 246,49 275,12 313,13 353,61 
z'ɲɬ 7,1 6,5 5,7 5,1 4,5 4,0 3,5 
z a 8 8 6 6 6 6 4 

N ɚɝɪ 157,75 157,75 210,33 210,33 210,33 210,33 315,50 
Δ1 1,04 1,04 1,04 1,04 1,04 1,04 1,04 
n'c 109,11 103,93 97,74 92,25 87,34 81,90 77,09 

n ɫɢɧɯ 115,40 107,10 100,00 93,80 88,20 83,30 78,90 
n'ɇmin 81,56 79,47 78,90 78,42 77,88 78,44 78,93 
n'ɇɪɚɫɱ 87,78 85,53 84,92 84,40 83,82 84,42 84,95 
n' Hmax 99,61 97,05 96,36 95,76 95,11 95,79 96,39 

 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɢɫɤɥɸɱɚɸɬɫɹ ɞɢɚɦɟɬɪɵ ɬɭɪɛɢɧɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɬɨɱɤɚ  

ɨɩɬɢɦɭɦɚ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɪɚɛɨɱɟɣ ɡɨɧɵ. Ɍɚɤɠɟ ɢɫɤɥɸɱɚɸɬɫɹ  ɞɢɚɦɟɬɪɵ 
ɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɢ ɦɢɧɢɦɚɥɶɧɵɦɢ 
ɩɪɢɜɟɞёɧɧɵɦɢ ɨɛɨɪɨɬɚɦɢ ɨɩɬɢɦɭɦ ɧɚɯɨɞɢɬɫɹ ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɥɢɧɢɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 75/841ɚ-ȼ-46 ɢ ɡɨɧɚ ɪɚɛɨɬɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ. 

 ɇɚ ɪɢɫɭɧɤɟ 3.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 70/642-ȼ-46 ɢ ɡɨɧɚ ɪɚɛɨɬɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ. 
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Ɋɢɫɭɧɨɤ 3.2 - ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 75/841ɚ-ȼ-46 
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Ɋɢɫɭɧɨɤ 3.3 - ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 70/642-ȼ-46 
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Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ ɉɅ 70-ȼ ɢ         
ɊɈ 75-ȼ, ɜɵɛɢɪɚɟɦ ɬɭɪɛɢɧɭ ɊɈ 75-ȼ ɫ ɞɢɚɦɟɬɪɨɦ D1=7,1ɦ, Za=6ɲɬ. ɢ                
nɫ = 93,8 ɨɛ/ɦɢɧ ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ 
ɬɪɟɛɨɜɚɧɢɹɦ. 

ȼɚɪɢɚɧɬ ɫ ɬɭɪɛɢɧɨɣ ɉɅ 70-ȼ ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɟ ɛɭɞɟɦ, ɬɚɤ 
ɤɚɤ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ 
ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ Q′୍୫ୟ୶ ɢ ı. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ «ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ» ɬɭɪɛɢɧɵ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. ȼɵɱɢɫɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: 

 

(Q′୍·ηˏ) = 
୒ଽ.଼ଵ⁡·ୈభమ⁡·ሺηːηˏ·ୌpሻభ,ఱ ,                                                                          (3.13) 

 

(ͳ,Ͳͻ·Ͳ,ͻͳ͵) = 
ଶଵ଴ଷଷଷଽ.଼ଵ⁡·଻,ଵమ·ሺబ,వఱబ,వమ⁡⁡·⁡଺଴ሻభ,ఱ = 1,00. 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

 
Ɉɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ZɊɄ = ⁡ZɇȻሺQɇȻሻ + Hୗ ,                                                                            (3.14) 
 

ɝɞɟ    ZɇȻሺQɇȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɱёɬɧɨɦ ɪɟɠɢɦɟ; 
ɇୗ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɬɭɪɛɢɧɵ; 
 

ɇୗ = ͳͲ − ∇ଽ଴଴− ı ∙ Hɪ − ∆Hୱ + ∆Zɯ.ɩɥ.,                                                    (3.15) 

 
ɝɞɟ     ∇ - ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; 

ı - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ    
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  

ΔHs = 1,5ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ı ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ; ∆Z˘.˒ˎ.– ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɪɚɞɢɚɥɶɧɨ - ɨɫɟɜɵɯ ɬɭɪɛɢɧ (ɊɈ):  

 ∆Zɯ.ɩɥ.= ȼ0ɧ / 2 ,                                                                                           (3.16) 
 

ɝɞɟ  ȼ0ɧ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɭɸ 
ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɫ ɦɨɞɟɥɢ, 

 

ȼ0ɧ = ȼ0ɦ · 
ୈభɧୈభɦ

,                                                                                            (3.17) 
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ȼ0ɧ = 0,35 · 
଻,ଵ଴,ସ଺ = 2,5ɦ, 

 ∆Zɯ.ɩɥ. = 2,5 / 2 = 1,2ɦ, 
 

ɇୗሺ୫ୟ୶ሻ= 10 – 
ହ଺,ହଽ଴଴ − Ͳ,ͳͳ ∙ ͸ͻ,ͷ − ͳ,ͷ + ͳ,ʹ = -0,1ɦ, 

 

ɇୗሺ୮ሻ= 10 – 
ହସ,ଵଽ଴଴ − Ͳ,ͳ͸ ∙ ͸Ͳ − ͳ,ͷ + ͳ,ʹ = 0,1ɦ, 

 

ɇୗሺ୫୧୬ሻ= 10 – 
ହଶ,ଶଽ଴଴ − Ͳ,ͳ͹ͷ ∙ Ͷ͸.͸ − ͳ,ͷ + ͳ,ʹ = 1,5ɦ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɬɪɟɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ: 
 ∇ZɊɄHmax= 52,2 + (- 0,1) = 52,1ɦ, 
 ∇ZɊɄHp= 54,1 + 0,1 = 54,2ɦ, 
 ∇ZɊɄ⁡Hmin= 56,5 + 1,5 = 58,0ɦ. 
 
ɂɡ ɬɪɟɯ ɩɨɥɭɱɟɧɧɵɯ ɜɵɛɢɪɚɟɦ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ∇ZɊɄ = 52,1ɦ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɪɢɫɭɧɨɤ 2.1). 
 

3.3 Ɋɚɫɱɟɬ  ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫ ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ ɢ 
ɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ 
 
ɉɨ Ƚɍɏ ɜɵɛɢɪɚɟɦ ɜɵɫɨɬɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ:  

 
b0 = 0,35· D1 = 0,35·7,1=2,485ɦ.                                                               (3.18) 

 
ɍɝɨɥ ɨɛɯɜɚɬɚ 𝜑 = 345°. 
 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 
b1 = b0 +0,02 = 2,505 ɦ.                                                                              (3.19) 
 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ D1 = 7,1 ɦ: 
Da =10,9ɦ;  
Db = 9,456ɦ;  
D4 = 11,6ɦ;  
R4 = 5,8ɦ;  
R = 0,61ɦ;  
h1=0,51ɦ. 
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ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 
H1 = b1 + 2 ∙ h,                                                                                             (3.20) 
 
H1 = 2,505 + 2 · 0,51 = 3,525 ɦ2. 
 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɝɪɚɮɢɤɭ 

(ɪɢɫɭɧɨɤ 3.4) υɫɪ= f(Hp), ɨɬɤɭɞɚ υɫɪ= 7ɦ/ɫ. 
 
ȼɵɱɢɫɥɹɟɦ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ܳɜɯ = ܳɪ ∙ 

φଷ଺଴°,                                                                                             (3.21) 

 ܳɜɯ = 433,6 ·⁡ଷସହ°ଷ଺଴° = 415,5 ɦ3/ɫ. 
 

 
Ɋɢɫɭɧɨɤ 3.4 – Ɋɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɫ ɫɤɨɪɨɫɬɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝐹ɜɯ = ୕ ˅˘஥˔˓,                                                                                                      (3.22) 

 𝐹ɜɯ = 
ସଵହ,ହ଻  = 59,4 ɦ2. 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ɜɯ = √F˅˘஠݌   ,                                                                                                   (3.23) 
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 .ɜɯ = √ହଽ,ସଷ,ଵସ = 4,35 ɦ݌

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽɜɯ = ܴ4 + √p˅˘ଶ − ሺʜభଶ ሻଶ ,                                                                            (3.24) 

 ܽɜɯ = 5,8 + √Ͷ,͵ͷଶ − ሺଷ,ହଶହଶ ሻଶ = 9,77 ɦ. 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴɜɯ = ܽɜɯ + ݌ɜɯ ,                                                                                           (3.25) 
 ܴɜɯ = 9,77 + 4,35 = 14,1 ɦ. 
 
Ɂɧɚɱɟɧɢɟ  ஦̝ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ଵ
ɋ
· φ = a − √aଶ − Pɜɯ ,                                                                                 (3.26) 

 ቀ஦ୡቁ˅˘= ͻ,͹͹ − √ͻ,͹͹ଶ − Ͷ,͵ͷଶ = 1,02. 

 

ɉɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚɱɟɧɢɢ⁡φɜɯ = ଷସହଷ଺଴ = Ͳ,ͻͷͺ: 

 ଵୡ = ଵ,଴ଶ଴,ଽହ଼ = 1,06. 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ φi ɱɟɪɟɡ Δφ = 15°, 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ.  
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɞɥɹ φ = 330°, ɧɚɯɨɞɢɦ x: 
 = ݔ 

φୡ +√ଶ·ୖర·φେ −⁡ሺɇభଶ ሻଶ,                                                                               (3.27) 

ଶ·ହ,଼·ଵ,଴ଶభభ,బమ√+ 1,02 ·0,958 = ݔ  −⁡ሺଷ,ହଶହଶ ሻଶ = 3,974ɦ. 

  
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 (3.28)                                                                                                   ,ݔ + 4ܴ = ܽ 
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ܽ= 5,8 + 3,974 = 9,77ɦ. 
 
Ɋɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
xଶ√ = ݌  + ሺʜభଶ ሻଶ,                                                                                          (3.29) 

ͻ͹Ͷଶ,͵√ = ݌  + ሺଷ,ହଶହଶ ሻଶ = 4,347ɦ. 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 (3.30)                                                                                                     ,݌ + ܽ = ܴ 
 ܴ = 9,77 + 4,347 = 14,12 ɦ. 
 
Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ - - - - - ݔ 
- φ/360 φ/c 2·R4·[3] [4]-(H1/2)2 √[5] [6]+[3] 
1 2 3 4 5 6 7 
° - - ɦ ɦ ɦ-2 ɦ 

345 0,96 1,02 11,83 8,72 2,95 3,97 
330 0,92 0,98 11,32 8,21 2,87 3,84 
315 0,88 0,93 10,80 7,70 2,77 3,71 
300 0,83 0,89 10,29 7,18 2,68 3,57 
285 0,79 0,84 9,77 6,67 2,58 3,42 
270 0,75 0,80 9,26 6,15 2,48 3,28 
255 0,71 0,75 8,74 5,64 2,37 3,13 
240 0,67 0,71 8,23 5,12 2,26 2,97 
225 0,63 0,67 7,72 4,61 2,15 2,81 
210 0,58 0,62 7,20 4,09 2,02 2,64 
195 0,54 0,58 6,69 3,58 1,89 2,47 
180 0,50 0,53 6,17 3,07 1,75 2,28 
165 0,46 0,49 5,66 2,55 1,60 2,09 

 
ɉɪɨɞɨɥɠɟɧɢɟ  ɬɚɛɥɢɰɵ 3.5 

φ ݌ 2݌ 2ݔ ܽ ܴ 
- [7]2 [8]+(H1/2)2 √[9] R4+[7] [10]+[11] 
1 8 9 10 11 12 
° ɦ2 ɦ2 ɦ ɦ ɦ 

345 15,79 18,90 4,35 9,77 14,12 
330 14,75 17,86 4,23 9,64 13,87 
315 13,73 16,84 4,10 9,51 13,61 
300 12,72 15,83 3,98 9,37 13,34 

 



 

48 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.5 
φ ݌ 2݌ 2ݔ ܽ ܴ 
- [7]2 [8]+(H1/2)2 √[9] R4+[7] [10]+[11] 
1 8 9 10 11 12 
° ɦ2 ɦ2 ɦ ɦ ɦ 

285 11,73 14,83 3,85 9,22 13,08 
270 10,75 13,86 3,72 9,08 12,80 
255 9,79 12,89 3,59 8,93 12,52 
240 8,84 11,95 3,46 8,77 12,23 
225 7,91 11,01 3,32 8,61 11,93 
210 6,99 10,10 3,18 8,44 11,62 
195 6,09 9,20 3,03 8,27 11,30 
180 5,21 8,32 2,88 8,08 10,97 
165 4,35 7,45 2,73 7,89 10,62 

 
Ɍ.ɤ. ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ 𝜑 ɫɟɱɟɧɢɟ ɋɄ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɷɥɥɢɩɫɚ, ɬɨ 

ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɋɬɪɨɢɦ ɩɥɚɜɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ 
ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ R ɢ 𝜑 ɞɨ ɤɨɨɪɞɢɧɚɬɵ (𝜑 = 0; ܴ  = 

ଽ,ସହ଺ଶ  ). ɇɟɞɨɫɬɚɸɳɢɣ 
ɭɱɚɫɬɨɤ ɩɥɚɜɧɨ ɩɪɨɞɥɹɟɦ ɞɨ 0° (ɜ ɪɭɱɧɭɸ ɢɥɢ ɩɨɞɛɨɪɨɦ ɮɭɧɤɰɢɢ) ɢ ɩɨɥɭɱɚɟɦ 
ɡɚɜɢɫɢɦɨɫɬɶ R = f(𝜑), (ɪɢɫɭɧɨɤ 3.5). 

 

 
Ɋɢɫɭɧɨɤ 3.5 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ = f(Ri) 

 
ɉɨɥɶɡɭɹɫɶ ɲɚɝɨɦ Δφ = 15°, ɫ ɪɢɫɭɧɤɚ 3.3 ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ Rɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ φ, 
 

R(φ=150) = 9,83ɦ. 
 
Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
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 = 1݌
Нభଶ·ୱ୧୬ ɚɤ

,                                                                                                   (3.31) 

 = 1݌ 
ଷ,ହଶହଶ·ୱ୧୬ଷହ° = 3,07ɦ. 

 
Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɞɥɹ ɥɸɛɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 
ୖ = (φ=150)2݌  ሺφ=భఱబሻ−⁡ሺୖర+⁡୮భ·⁡ሺଵ−ୡ୭ୱ𝑎𝑘ሻሻଶ·ୡ୭ୱ ɚɤ

,                                                          (3.32) 

 = (φ=150)2݌ 
ଽ,଼ଷ⁡−⁡ሺହ,଼+⁡ଷ,଴଻·ሺଵ−ୡ୭ୱଷହ°ሻሻଶ·ୡ୭ୱଷହ°  = 2,12ɦ. 

 
Ⱦɚɧɧɵɟ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ◦ ɪ1 R ɪ2 

150 

 
3,07 

9,83 2,12 
135 9,44 1,88 
120 9,03 1,63 
105 8,58 1,36 
90 8,11 1,07 
75 7,60 0,76 
60 7,06 0,43 
45 6,50 0,09 

 
ɉɨɫɬɨɹɧɧɭɸ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

k = 
ொ𝑝ଶ·𝜋⁡·⁡భɋ,                                                                                                      (3.33) 

 

k = 
ସଷଷ,଺ଶ·ଷ,ଵସ⁡·ଵ,଴଺ = 64,8. 

 
ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ): 
 

tgį = 
𝑄𝑝మ·𝜋·್భ୩ ,                                                                                                   (3.34) 

 

tgį = 
రయయ,లమ·య,భర·మ,ఱబఱ଺ସ,଼  = 0,425; 

 

į = arctg · (
𝑄𝑝మ·𝜋·್భ୩ ),                                                                                        (3.35) 

 
į = arctg · (⁡Ͳ,Ͷʹͷ) = 23°. 
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Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɩɪɨɬɨɱɤɨɣ ɱɚɫɬɢ ɊɈ 75/841ɚ–ȼ-710 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.6. 
 

 
Ɋɢɫɭɧɨɤ 3.6 – Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɊɈ 75/841ɚ–ȼ-710 
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3.4 ȼɵɛɨɪ  ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ 
ɝɟɧɟɪɚɬɨɪɨɜ, ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɫɢɧɯɪɨɧɧɨɣ ɱɢɫɥɭ ɩɨɥɸɫɨɜ. 

 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 Sːˑˏ = ୒˃ୡ୭ୱ஦,                                                                                                  

(3.36) 
 Sːˑˏ = ଶ଴଺,ଵଶ଻଴,଼ହ  = 242,5 Ɇȼɬ. 
 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 p = ଺଴଴଴୬c ,                                                                                                      (3.37) 

 p = ଺଴଴଴ଽଷ,଼ = ͸Ͷ. 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɪɢɧɢɦɚɟɦ ɝɟɧɟɪɚɬɨɪ ɋȼɎ 1690/175-64.          
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 

Ɍɚɛɥɢɰɚ 3.7 –  ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼɎ 1690/175-64 

S ɧɨɦ, Ɇȼɬ P ɧɨɦ, Ɇȼɬ nɧɨɦ, ɨɛ/ɦɢɧ cosφ Uːˑˏ, ȼ Iːˑˏ, ɤȺ ɂɫɩɨɥɧɟɧɢɟ 

590 500 93,8 0,85 15,75 21,65 Ɂɨɧɬɢɱɧɨɟ 

 
3.5 ȼɵɛɨɪ Ɇɇɍ 
 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɬɢɩ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɢ 

ɤɨɥɨɧɨɤ ɭɩɪɚɜɥɟɧɢɹ. 
 
Ɇɇɍ ɩɪɢɧɢɦɚɟɦ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ 75 – ȼ. Dଵ = 7,1ɦ; ɇmax = 69,5ɦ. 
 
ɉɪɢɧɢɦɚɟɦ Ɇɇɍ20/2-40-20-3, ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ȽȺ20/2-40 ɜɦɟɫɬɢɦɨɫɬɶ: 

VȽȺ = 20ɦ3, ɱɢɫɥɨ ɫɨɫɭɞɨɜ nɫɨɫɭɞ = 2ɲɬ. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ȽȺ20/2-40 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.8. 

 
Ɍɚɛɥɢɰɚ 3.8 - Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ȽȺ 20/2-40 

Ɉɛɨɡɧɚɱɟɧɢɟ 
Ɋɚɡɦɟɪɵ, ɦɦ 

D D1 H Н1 Н2 DH dɧ d 
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ȽȺ 20/2 – 40 2064 2490 3870 3150 3500 250 125 70 

Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ – ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ20 – 3; ɜɦɟɫɬɢɦɨɫɬɶ 20 ɦ2. 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɆȺ20 – 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.9. 

 
Ɍɚɛɥɢɰɚ 3.9 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɆȺ20 – 3 

Ɉɛɨɡɧɚɱɟɧɢɟ 
Ɋɚɡɦɟɪɵ, ɦɦ 

ȼ ȼ1 ȼ2 L L1 L2 L3 H H1 H2 H3 H4 

ɆȺ20 -3 2800 3016 1800 3600 3816 4130 1900 2000 1935 1400 1200 160 

 
ɇɚɫɨɫ - 3ȼ63/40ȽɌ; 
ɑɢɫɥɨ ɫɨɫɭɞɨɜ – 2 ɲɬ; 
ɉɨɞɚɱɚ - 13,9 ɥ/ɫ; 
Ɇɨɳɧɨɫɬɶ - 72 ɤȼɬ. 

 
ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ  - 4Ⱥ250Ɇ4 – ɦɨɳɧɨɫɬɶ 90 ɤȼɬ;  

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1450 ɨɛ/ɦɢɧ. 
Ɉɛɳɚɹ ɦɚɫɫɚ Ɇɇɍ - 22,1 ɬ. 
 
Ⱦɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɜɵɛɢɪɚɟɦ ɞɜɚ ɤɨɡɥɨɜɵɯ ɤɪɚɧɚ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 500ɬ – Ⱥ500/80; ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɞɥɹ ɨɩɟɪɢɪɨɜɚɧɢɹ 
ɡɚɬɜɨɪɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 140ɬ – Ʉ140.   
 

- ɲɢɪɢɧɚ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ: ȼɛɥ = ʹͳ,͵⁡ɦ; 
- ɞɥɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ: Lɦɩ = ͳ,ʹͷ·⁡ȼɛɥ = ʹ͸,͸⁡ˏ, 
- ɞɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ Lɦɡ ɫɨɫɬɚɜɥɹɟɬ: Lɦɡ, ɦ =127,8 ɦ, 
-ɲɢɪɢɧɚ ɡɚɥɚ Bɦɡ ɡɚɜɢɫɢɬ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɨɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɡɞɚɧɢɹ Ƚɗɋ, ɝɚɛɚɪɢɬɨɜ ɚɝɪɟɝɚɬɨɜ ɢ ɤɨɦɩɨɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɪɢɧɢɦɚɟɦ: ȼɦɡ = 30 ɦ. 
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4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
4.1.1 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ȽȽɉ ɩɪɢɧɢɦɚɸɬɧɚɢɛɨɥɶɲɭɸ ɢɡ 

ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ∇ȽȽɉ = ∇ɇɉɍ + hs,                                                                                     (4.1) 
 ∇ȽȽɉ = ∇Ɏɉɍ + hs,                                                                                     (4.2) 
 

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

hs = hrun1%+Δhset+a,                                                                                        (4.3) 
 

ɝɞɟ   hrun1%- ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  

Δhset - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 
 a - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ , ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 0,5 ɦ. 
 ɉɪɢɧɢɦɚɟɦ ɚ = 0,5ɦ. 
hrun1%, Δhset ɨɩɪɟɞɟɥɹɟɦ ɫɨɝɥɚɫɧɨ ɋɉ 38.13330.2018. « ɇɚɝɪɭɡɤɢ ɢ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ (ɜɨɥɧɨɜɚɹ, ɥɟɞɨɜɚɹ ɢ ɨɬ ɫɭɞɨɜ)» 
 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ Δhset ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

Δhset = Kw ∙ V౭మ ∙୐୥∙ୢ ⁡ ∙ cos α;                                                                                (4.4) 

 
ɝɞɟ   w - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɟɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ɝɪɚɞ 
ɩɪɢɧɢɦɚɟɦ w = 0;

 d – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 

d =⁡∇ɇɉɍ−∇ɞɧɚଶ ;                                                                                                (4.5) 

 

d = 
ଵଶଶ.ହ−ହଵ.଼ଶ ⁡= 35.35ɦ. 

 
Kw -  ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 
Kw= 3· ( 1+ 0.3 ∙⁡V୵ ) ∙10-7;                                                                           (4.6) 
 
Kw= 3· ( 1+0.3 ∙12 ) ∙10-7= 13,8∙10-7. 
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Δhset= 13,8∙10-7 ∙ ଶଵమ·ଵହ଴଴଴ଽ,଼ଵ·ଷହ,ଷହ⁡= 0,026ɦ. 
 
ɉɪɢɧɢɦɚɟɦ Δhset = 0,026ɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɷɬɨɝɨ: 
ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ୥୐V౭మ  ɢ ୥୲V౭, ɝɞɟ t– ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ 

ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
 ɉɪɢɧɢɦɚɟɦ t = 6ɱ =21600ɫ. 
 ୥୐V౭మ ⁡= 334; 

 ୥୲V౭ =  10090; 

 
ɉɨ ɛɟɡɪɚɡɦɟɪɧɵɦ ɜɟɥɢɱɢɧɚɦ ɢ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ, ɩɨ ɡɧɚɱɟɧɢɹɦ ୥୐V౭మ  =334 ɢ  ୥୲V౭ =10090 ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ୥୦̅⁡V౭మ  ɢ ୥୘̅̅ ̅̅V౭ : 

 

Ⱦɥɹ  ୥୐V౭మ  =334; 
୥୘̅̅ ̅̅V౭ = ͳ,͹; 

୥୦̅⁡V౭మ  = 0.02. 

 

Ⱦɥɹ ୥୲V౭ =10090;  
୥୘̅̅ ̅̅V౭ = Ͷ; 

୥୦̅⁡V౭మ  = 0.08. 

 
ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 

ɜɨɥɧɵ ܶ̅(ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ  ℎ̅(ɦ): 
 T̅= 

ౝT̅̅ ̅̅V౭⁡∙⁡V౭మ୥  = 3,64ɫ;                                                                                          (4.7) 
 h̅ =

ౝ౞̅V౭మ ⁡∙⁡V౭మ୥  = 0,9ɦ;                                                                                           (4.8) 
 
ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ Ȝ̅ୢ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ȝ̅ୢ = 
୥୘మ̅̅̅̅ଶπ

;                                                                                                         (4.9) 

 
Ȝ̅ୢ = 20,68ɦ. 
 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ d > 0.5∙ Ȝ̅ୢ = 35,35 > 0,5 · 20,68 = 10,34, ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
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h1%=h̅·Ki;                                                                                                     (4.10) 
 
Ki - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɞɥɹ ɛɟɡɪɚɡɦɟɪɧɨɣ ɜɟɥɢɱɢɧɵ  
 ୥୐V౭మ  = 334 , 

୥୘̅̅ ̅̅V౭ = ͳ,͹, ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ. ɉɪɢɧɢɦɚɟɦ Ki = 1,95. 

 
h1%=h̅·Ki= 0,9 · 1,95 = 1,75 ɦ.                                                                    (4.11) 
 
ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɧɚ ɨɬɤɨɫ ɜɨɥɧ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɩɨ ɧɚɤɚɬɭ (hrun1%,ɦ) 

ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɩɪɢ ɝɥɭɛɢɧɟ ɩɟɪɟɞ ɫɨɨɪɭɠɟɧɢɟɦ d2h1% 
ɧɚɞɥɟɠɢɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

 
hrun1% = kr ∙ kp∙ksp∙krun∙h1%                                                                           (4.12) 

 
ɝɞɟ kr ɢ kp – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɚ ɛɟɬɨɧɧɵɦɢ (ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ) ɩɥɢɬɚɦɢ, 
ɩɪɢɧɢɦɚɟɦ kr = 1; kp= 0,9. 

ksp - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ ɢ ɡɚɥɨɠɟɧɢɹ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦ ksp=1,15 ɩɪɢ ɡɚɥɨɠɟɧɢɢ 
ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ m1 = 1,4; 

krun - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɥɭɛɢɧɵ ɜɨɞɵ d ɩɟɪɟɞ 
ɫɨɨɪɭɠɟɧɢɟɦ ɢ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ Ȝ̅ୢ/hଵ%. ɂɫɩɨɥɶɡɭɟɦ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
Ȝ̅ୢ/hଵ% ɭɤɚɡɚɧɧɵɟ ɛɟɡ ɫɤɨɛɨɤ, ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ ɤ ɫɥɭɱɚɸ 2·hଵ% ≤d ; 

 
 2·1,75 = 5,5 ≤ 35,35.  
 
ɉɪɢɧɢɦɚɟɦ krun = 1,2. 
 
ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.12): 
 
hrun1% = 1·0,9·1,5·1,2·1,75= 2,84ɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɟɜɵɲɟɧɢɹ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.3): 
 
hs = 1,75 + 0,026 + 0,5 = 3,37ɦ. 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ: 
 ∇ȽȽɉ = ∇ɇɉɍ + hs = 122,5 + 3,37 = 125,9ɦ.                                           (4.13) 
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4.1.2 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɤɥɚɫɫ ɩɥɨɬɢɧɵ ɩɨ ɋɉ 58.13330.2012 «Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ» Ɍɚɛɥɢɰɚ Ȼ.1. 

Ɍɚɤ ɤɚɤ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɡɚɥɟɝɚɟɬ ɝɪɚɧɨɫɢɟɧɢɬ ɢ 
 
h = ∇ɇɉɍ-∇ɞɧɚ =122,5 - 51,8 = 70,7ɦ ,                                                    (4.14) 
 
ɉɪɢɧɢɦɚɟɦ ɤɥɚɫɫ II . ɇɨ, ɩɪɨɜɟɪɢɜ ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɚɜɚɪɢɣ, ɩɨ 
ɤɨɥɢɱɟɫɬɜɭ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ 
ɚɜɚɪɢɢ, ɩɨɥɭɱɚɟɦ 3225 ɱɟɥ, ɱɬɨ ɛɨɥɶɲɟ 3000 ɱɟɥ. ɉɨ ɋɉ 58.13330.2012 
«Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ»  Ɍɚɛɥɢɰɚ Ȼ.4, ɤɥɚɫɫ 
ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɧɢɦɚɟɦ I. 
Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɭɪɨɜɧɹ ȼȻ ɢ ɨɛɴɟɦɚ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.1 
 

 
Ɋɢɫɭɧɨɤ 4.1 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɨɛɴɟɦɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ   
 

Ⱦɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ȽȻɉ = ∇ɇɉɍ + h1% + Δhset + ɚ;                                                               (4.15) 
 

ɝɞɟ ɚ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ ɧɟ ɦɟɧɟɟ 0,8ɦ. ɉɪɢɧɢɦɚɟɦ ɚ = 0,8ɦ. 
 ∇ȽȻɉ  = 122,5 + 1,75 + 0,026+ 0,8 = 125,1ɦ. 
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4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ Qɪ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɩɨ ɮɨɪɦɭɥɟ:  

 
Qɪ = Qmaxɪɚɫɱ – QȽɗɋ;                                                                                   (4.16) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ (n – 1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ n = 6. 

 
Qmaxɪɚɫɱ = Q0.1% = 1879ɦ3/ɫ;                                                                        (4.17) 
 
Qɪ = 1879 – (6 – 1) · 130 = 1229ɦ3/ɫ. 
 
ɒɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
 

ȼ = ୕p୯ɜ
;                                                                                                          (4.18) 

 
ɝɞɟ    qɜ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ:  
 

qɜ = 1,25 · qɪ,                                                                                               (4.19) 
 

ɝɞɟ    qɪ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 

qɪ = [v୦]·hɇȻ;                                                                                               (4.20) 
 

ɝɞɟ    [v୦] - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ;  
hɇȻ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ɇȻ = f(QɇȻ) 

ɩɪɢ Qɨɫɧ.max. 
 

hɇȻ = 3,16ɦ. 
 
Ɍɚɤ – ɤɚɤ ɜ ɨɫɧɨɜɚɧɢɢ ɡɚɥɟɝɚɟɬ ɝɪɚɧɨɫɢɟɧɢɬ, [v୦] ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɣ 5ɦ/ɫ. 
 
qɪ = 5 · 3,16 = 15,81 ɦ2/ɫ; 
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qɜ = 1,25 · 15,81 = 19,76ɦ2/ɫ; 
 

ȼ = ଵଶଶଽଵଽ.଻଺ = 62,2 ɦ; 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ (ȼ) ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨ, ɩɨɷɬɨɦɭ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: ȼ = 70ɦ. 
ɉɨɞɯɨɞɢɬ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ n = ͹ ɲɢɪɢɧɨɣ b=10 ɦɟɬɪɨɜ. Ɍ.ɤ. n > 6, 

ɭɱɢɬɵɜɚɟɦ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ, ɩɨɷɬɨɦɭ ɞɨɛɚɜɥɹɟɦ ɟɳɟ 
ɨɞɢɧ ɩɪɨɥɟɬ. ɉɪɢɧɢɦɚɟɦ:⁡n = 8 ɲɬ, b = 10 ɦ. 

 
4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ–H01, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ–H02. 

 

H01 = ( ୕˓୫∙୆∙√ଶ୥)2/3;                                                                                       (4.21) 

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

H01 = ቀ ଵଶଶଽ଴,ସଽ·଻଴√ଶ·ଽ,଼ଵቁ2/3= 4,0ɦ.  
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 

H02 = ( ୕˓˃˔ч୫·İ∙ı౤∙୆∙√ଶ∙୥)2/3;                                                                                (4.22) 

 
ɝɞɟ n- ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n= 1,0; 

İ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

İ = 1 – 0,2 · 
ஞ+ሺ୬−ଵሻ∙ஞబ୬  ·⁡ୌబభୠ ;                                                                         (4.23) 

 
ɝɞɟ    b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 

n– ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; 
ȟ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɩɪɚɜɨɱɧɢɤɭ ɩɨ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ (ɩɨɞ ɪɟɞ. ɉ.Ƚ. Ʉɢɫɟɥɟɜɚ. – Ɇ ɪɢɫ. 6 – 10,ɛ). 
ɉɪɢɧɢɦɚɟɦ ȟ = 0,7;                              
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ȟ0 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 6 - 8: ȟ0 = 0,45. 

 

İ = 1 – 0,2 · 
଴,଻+଻·଴,ସହ଻  ·  

ସ,଴ଷଵ଴  = 0,96; 

 

H02 = ( ୕˓˃˔ч୫·İ∙ı౤∙୆∙√ଶ∙୥)2/3 = ቀ ଵଶଶଽ଴,ସଽ·଴,ଽହ∙ଵ∙଻଴∙√ଶ∙ଽ,଼ଵቁ2/3 = 4,2ɦ.                            (4.24) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 

ɜɨɞɨɫɥɢɜɭ Ȟ0, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.25): 
 

H = H02 - 
α∙୴బమଶ·୥ ;                                                                                               (4.25) 

 
ɝɞɟ      = 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; 

Ȟ0 = 
ொɪɚɫɱ


 - ɫɤɨɪɨɫɬɶ ɜ ɠɢɜɨɦ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ, ɦ2/ɫ; 

 - ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ (ɫ ɭɱɟɬɨɦ ɛɵɱɤɨɜ): 
 
⁡ = ⁡ ሺʜʞʢ– ⁡ˇː˃ሻ⁡ሺʑ⁡ + ⁡ሺn⁡ − ͳሻɁʐሻ,                                                (4.26) 
 

ɝɞɟ ⁡⁡įʐ– ɬɨɥɳɢɧɚ ɛɵɤɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ. 
 

Ɍɚɤ ɤɚɤ b=10ɦ, ɬɨɥɳɢɧɭ ɛɵɤɚ ɩɪɢɦɟɦ:  
 

įʐ = Ͳ,͵b = Ͳ,͵ͳͲ = ͵ ɦ;                                                                        (4.27) 
  

Ȟ0 = 
୕˓ሺ∇ʜʞʢ−∇ˇː˃ሻ∙ሺ୆+ሺ୬−ଵሻδʐሻ ,                                                                        (4.28) 

 

Ȟ0  = 
ଵଶଶଽሺଵଶଶ,ହ−ହଵ,଼ሻ∙ሺ଻଴+ሺ଻−ଵሻ·ଷሻ = 0,20 ɦ/ɫ. 

 

H = H02 - 
α∙୴బమଶ·୥  = 4,15 – 

ଵ,ଵ·⁡଴,ଶ଴మଶ·ଽ,଼ଵ  = 4,2 ɦ.                                                      (4.29) 
 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɡɧɚɱɟɧɢɹ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ: ɇɫɬ= 4,5ɦ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇Ƚȼ = ∇ɇɉɍ – ɇɫɬ;                                                                                    (4.30) 
 ∇Ƚȼ = ͳʹʹ,ͷ – 4,5 = 118,0ɦ. 
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4.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 
Qɪ. ɩɨɜ = Qɩɨɜ.max – QȽɗɋ;                                                                              (4.31) 

 
ɝɞɟ:   QȽɗɋ = (n-1) · Q1ȽȺ;                                                                                     (4.32) 

 
n – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ, Q୫ୟ୶ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ 

ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 

 
Q0.01% = 2158 ɦ3/ɫ, 
 
Qɪ. ɩɨɜ = 2158 – (6-1) · 130 = 1508 ɦ3/ɫ; 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ: 
 

H01 ɩɨɜ = ( ୕ɪ.ɩɨɜ୫∙୆∙√ଶ୥)2/3;                                                                                  (4.33) 

 
ɝɞɟ    ȼ – ɫɭɦɦɚ ɜɫɟɯ ɩɪɨɥɟɬɨɜ, ɜɤɥɸɱɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ. 
 

H01ɩɨɜ = ቀ ଵହ଴଼଴,ସଽ·଼଴∙√ଶ·ଽ,଼ଵቁ2/3 = 4,2 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 

H02 ɩɨɜ = ( ୕ɪ.ɩɨɜ୫·İ∙ı౤∙୆∙√ଶ∙୥)2/3;                                                                            (4.34) 

 

H02 ɩɨɜ = ቀ ଵହ଴଼଴,ସଽ·଴,ଽହ∙ଵ∙଼଴∙√ଶ∙ଽ,଼ଵቁ2/3 = 4,4ɦ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
 

İ = 1 – 0,2 · 
଴,଻+଼·଴,ସହ଼  · 

ସ,ଶଷଵ଴  = 0,95. 

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 

Ȟ0 ɩɨɜ = 
୕˓.˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻ∙ሺ୆+ሺ୬−ଵሻδʐሻ;                                                                    (4.35) 
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ɝɞɟ  ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɷɬɭ 
ɨɬɦɟɬɤɭ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 123,5 ɦ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɧɚ ɭɬɨɱɧɢɬɫɹ. 
 

Ȟ0 ɩɨɜ  = 
ଵହ଴଼ሺଵଶଷ,ହ−ହଵ,଼ሻ·ሺ଼଴+ሺ଼−ଵሻ·ଷሻ = 0,21 ɦ/ɫ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 

Hɩɨɜ = H02 ɩɨɜ -⁡α∙஝బ⁡˒ˑ˅మଶ·୥ ;                                                                                  (4.36) 

 

Hɩɨɜ=  4,36 – 
ଵ,ଵ⁡·଴,ଶଵమଶ⁡·ଽ,଼ଵ  = 4,4ɦ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇Ɏɉɍɪ = ∇Ƚȼ + Hɩɨɜ;                                                                                (4.37) 
 ∇Ɏɉɍɪ = 118,0 + 4,4 = 122,4ɦ. 
 ∇Ɏɉɍ >∇Ɏɉɍɪ = 123,5ɦ > 122,4ɦ.                                                         (4.38) 
 
 Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ 𝛻Ɏɉɍɪ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ∇Ɏɉɍ = 123,5 ɦɟɬɪɨɜ. 
 
4.5 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ȽȻ = ∇Ƚȼ + 1,6 · ɇɫɬ;                                                                                (4.39) 
 ∇ȽȻ = 118,0 + 1,6 · 4,5 = 125,2 ɦ. 
 
ɉɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɨ ɨɬɦɟɬɤɟ ɝɪɭɧɬɨɜɨɣ 

ɩɥɨɬɢɧɵ: ∇ȽȽɉ = 126,8 ɦ. 
 
Ʉɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – Ʉɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ 
x/Hɩɪɨɮ y/Hɩɪɨɮ x y 

0 0,126 0 0,567 
0,1 0,036 0,45 0,162 
0,2 0,007 0,9 0,0315 
0,3 0 1,35 0 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1  
x/Hɩɪɨɮ y/Hɩɪɨɮ x y 

0,4 0,006 1,8 0,027 
0,6 0,06 2,7 0,27 
0,8 0,146 3,6 0,657 
1 0,256 4,5 1,152 

1,5 0,661 6,75 2,9745 
2 1,235 9 5,5575 

2,5 1,98 11,25 8,91 
3 2,824 13,5 12,708 

3,5 3,818 15,75 17,181 
4 4,938 18 22,221 

 
ɉɨ ɬɚɛɥɢɱɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɤɪɢɜɭɸ, ɪɢɫɭɧɨɤ 4.2. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
4.6 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 

hɤɪ= √ α⁡∙⁡୕మ˓ሺ୆+ሺ୬−ଵሻδʐሻమ୥య
;                                                                                     (4.40) 

 

hɤɪ = √ ଵ,ଵ⁡·ଵଶଶଽమሺ଼଴+ሺ଼−ଵሻ·⁡ଷሻమ⁡·⁡ଽ,଼ଵయ
 = 2,55 ɦ. 

 
ȼɵɱɢɫɥɹɟɦ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
Ɍ0 = ∇ɇɉɍ - ∇ɞɧɚ;                                                                                     (4.41) 
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Ɍ0 = 122,5 – 51,8 = 70,7ɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
 

ȟɌ0 = 
୦ɤɪ

Ɍɨ
,                                                                                                       (4.42) 

 
ɢ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ 

ɫɥɢɜɧɨɣ ɝɪɚɧɢ ɩɨ ɬɚɛ. 9 -10, (ɫɩɪɚɜɨɱɧɢɤɚ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ / ɩɨɞ 
ɪɟɞ. ɉ.Ƚ. Ʉɢɫɟɥɟɜɚ. – Ɇ.) 

 

ȟɌ0 = 
୦ɤɪ

Ɍɨ
 = 

଻଴,଻ଶ,ହହ = 27,71.                                                                                (4.43) 

 
ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɞɥɢɧɚ ɫɥɢɜɧɨɣ ɝɪɚɧɢ – ɛɨɥɶɲɚɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ 

φ = 0,90. 
 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɪɢɫɭɧɨɤ 9.55, (ɫɩɪɚɜɨɱɧɢɤɚ ɩɨ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ / ɩɨɞ ɪɟɞ. ɉ.Ƚ. Ʉɢɫɟɥɟɜɚ. – Ɇ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ⁡ˋ⁡ξ୘బɨɩɪɟɞɟɥɢɦ: 

 
ȟɫ = 0,15; 
 
ȟ”

c = 3.6; 
 
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɢɟ ɝɥɭɛɢɧɵ: 
 hୡ′  = ξୡ ∙ hˍ˓;                                                                                                 (4.44) 
 hୡ′′ = ξୡ′′ ∙ hˍ˓;         

(4.45) 
 hୡ′  = 0,15 · 2,6 = 0,4ɦ, 
 hୡ′′ = 3,6 · 2,6 = 9,2ɦ. 
 
ɋɨɩɨɫɬɚɜɥɹɟɦ hʜʐ ɢ hୡ′′ , ɨɩɪɟɞɟɥɹɟɦ ɮɨɪɦɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ: 
 
9,18 > 3,16 ɡɧɚɱɢɬ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧ, ɧɭɠɧɵ ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ. 
 
4.7 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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L = ka · Zɧ · φ2 · sin2a · (ͳ + √ͳ + ቀ𝑧బ𝑧ː − ⁡ͳቁ · ଵ𝜑మ·௦𝑖௡మ𝛼);                          (4.46) 

 
ɝɞɟ    ka – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 
 

Fr =⁡ Ȟమː୥⁡∙⁡୦ɧ
 ;                                                                                                    (4.47) 

 
ɝɞɟ     Ȟɧ – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ, hɧ – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ. 
 

Ȟɧ= φ∙ √ʹ ∙ ݃ ∙ ܼɧ;                                                                                        (4.48) 
 
hɧ = 

𝑞
Ȟɧ

;                                                                                                         (4.49) 

 
ɝɞɟ     q– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ. 
 

q = 
ொɪ

ȼ+௡·𝛿ʐ;                                                                                                    (4.50) 

 

q = 
ଵଶଶଽ଼଴+଻·ଷ = 12,17ɦ2/ɫ; 

 
Z0 = ∇ɇɉɍ - ∇ɇȻ = 122,5 – 54,4= 68,1ɦ;                                                 (4.51) 
 
Zɧ = ∇ɇɉɍ - ∇ɧɨɫɤɚ = 122,5 – 57,4=65,1ɦ;                                             (4.52) 
 

Ȟɧ= φ ∙⁡√ʹ ∙ ݃ ∙ ܼɧ = 0,9 · √ʹ · ͻ,ͺͳ · ͸ͷ,ͳ = 32,17ɦ/ɫ;                              (4.53) 
 

hɧ = 
𝑞
Ȟɧ

 = 
ଵଶ,ଵ଻ଷଶ,ଵ଻ = 0,4ɦ;                                                                                  (4.54) 

 

Fr =⁡ 𝜈మː𝑔⁡∙⁡ℎɧ
 = 

ଷଶ,ଵ଻మଽ,଼ଵ·଴,ଷ଼ = 278,95.                                                                      (4.55) 

 
ɑɢɫɥɨ Ɏɪɭɞɚ Fr = 278,95 > 35, ɩɪɢɧɢɦɚɟɦ ka = 0,8. 
 
ȼɵɱɢɫɥɹɟɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
 

L = ka ∙ Zɧ ∙ φ2 ∙ sin2a⁡∙ (ͳ + √ͳ + ቀ𝑧బ𝑧ɧ
− ⁡ͳቁ · ଵ𝜑మ·௦𝑖௡మ𝛼);                            (4.56) 

 

L = 0,8·65,1·Ͳ,ͻଶ·sin60· ቆͳ + √ͳ + ቀ଺଼,ଵ଺ହ,ଵ− ⁡ͳቁ · ଵ଴,ଽమ·௦𝑖௡మଷ଴ቇ = 77,0ɦ. 
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Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɫɨɫɬɚɜɥɹɟɬ:  
 
L > 0,4 ·Z0,                                                                                                  (4.57) 
 
77,0 > 0,4 · 68,1= 27,3. 
 
Ƚɥɭɛɢɧɭ ɹɦɵ ɪɚɡɦɵɜɚ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
hɪɚɡ = t – hɇȻ,                                                                                               (4.58) 
 

ɝɞɟ     t = ∇ɇȻ - ∇ɞɧɚ ɹɦɵ ɪɚɡɦɵɜɚ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

t = (Ͳ,ͳ + Ͳ,Ͷͷ · √𝐹ݎర ) · √𝐹ݎ· √ℎɇȻௗర
 · hɇ;                                                   (4.59) 

 
ɝɞɟ    d– ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɩɪɢɧɢɦɚɟɦ d = 1 ɦ. 

 

t = ቀͲ,ͳ + Ͳ,Ͷͷ · √ʹ͹ͺ,ͻͷర ቁ · √ʹ͹ͺ,ͻͷ· √ଷ,ଵ଺ଵర
 · 0,38 = 16,33. 

 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 
hɪɚɡ = t – hɇȻ = 16,33 – 3,16 = 13,2ɦ.                                                         (4.60) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

L1 = L+ 
୲୲𝑔𝑎భ;                                                                                                (4.61) 

 
ɝɞɟ    t݃ܽଵ- ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ, 

 t݃ܽଵ= √𝑡݃ଶܽ +⁡ଶ⁡∙⁡𝑔⁡∙⁡ሺ଴.ହ⁡∙⁡ℎɧ⁡∙⁡௖௢௦𝑎+𝑎−ℎНȻሻ𝜈మː·௖௢௦మ𝑎 ;                                                  (4.62) 

 
ɝɞɟ    a– ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ, 

 
ɚ = ∇ɧɨɫɤɚ - ∇ɞɧɚ = 57,4 – 51,8 = 5,6ɦ;                                                    (4.63) 
 t݃ܽଵ=√t݃͵Ͳଶ +⁡ଶ·ଽ,଼ଵ∙ሺ଴.ହ·଴,ଷ଼·௖௢௦ଷ଴+ହ,଺−ଷ,ଵ଺ሻଷଶ,ଵ଻మ·௖௢௦ଷ଴మ  = 0,63. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 

L1 = L + 
୲୲𝑔𝑎భ = 77,0+ 

ଵ଺,ଷଷ଴,଺ଷ  = 102,9 ɦ.                                                         (4.64) 
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Ⱦɥɢɧɭ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɨɩɪɟɞɟɥɹɟɦ: 

 
bɪ = 2,5 · hɤɪ + 3,7 · hɪɚɡ = 2.5 · 2.6 + 3.7 · 13.2= 55.1ɦ,                           (4.65) 
 
ɩɨ ɞɧɭ ɹɦɵ ɪɚɡɦɵɜɚ – ɪɚɜɧɚ 2,5 · hɤɪ = 6,4ɦ. 
 
4.8 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
4.8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ƚɪɚɜɢɬɚɰɢɨɧɧɭɸ ɛɟɬɨɧɧɭɸ ɩɥɨɬɢɧɭ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɫɬɪɭɢɪɭɟɦ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ  ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, 
ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ 
ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ – 
ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɜ ɨɬɦɟɬɤɟ ɇɉɍ. ɉɪɨɱɧɨɫɬɶ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɫɤɚɥɶɧɨɦɭ ɨɫɧɨɜɚɧɢɸ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ  

 ʑ୦ = 0,65 ÷ 0,7.                                                                                              (4.66) 

 
Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,7. 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ h ɪɚɜɧɚ: 
 
h = ∇ɇɉɍ - ∇ɩɨɞ,                                                                                       (4.67) 
 
ɝɞɟ   ∇ɩɨɞ = ∇ɞɧɚ – 3ɦ = 51,8 – 3 = 48,8ɦ,                                               (4.68) 
 
h = ∇ɇɉɍ - ∇ɩɨɞ = 122,5 – 48,8 = 73,7ɦ.                                                 (4.69) 
 
B = 0,7 · h = 0,7 ·73,7 = 51,6ɦ.                                                                   (4.70) 

 
4.8.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ 

ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ȼ ɩɥɨɬɢɧɚɯ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ (ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɯ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ). ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɢɧɢɦɚɟɦ 13ɦ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɲɜɨɜ ɭɜɹɡɵɜɚɟɬɫɹ ɫɨ 
ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɨɬɢɧɟ (ɱɬɨɛɵ ɧɟ 
ɩɟɪɟɪɟɡɚɬɶ ɨɬɜɟɪɫɬɢɣ), ɚ ɬɚɤɠɟ ɫ ɪɚɡɪɟɡɤɨɣ ɧɚ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 
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4.8.3 Ȼɵɤɢ 
 

Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ. Ɍɨɥɳɢɧɭ ɩɪɢɧɢɦɚɟɦ 3 ɦ, 
ɛɵɤɢ ɪɚɡɪɟɡɧɵɟ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. ɉɚɡɵ 
ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɛɵɤɢ ɩɪɢ ɷɬɨɦ 
ɜɵɞɜɢɝɚɸɬɫɹ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ.  

ȼɟɥɢɱɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 0,8ɦ, ɪɚɛɨɱɟɝɨ 1 ɦ. 
 
4.8.4 ɍɫɬɨɢ 

 
ɍɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ, ɡɚɞɚɱɟɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ 

ɩɨɬɨɤɚ ɜ ɇȻ ɡɚ ɡɞɚɧɢɟɦ Ƚɗɋ ɨɬ ɫɛɨɣɧɵɯ ɬɟɱɟɧɢɣ, ɢ ɫɨɩɪɹɝɚɸɳɢɟ, 
ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ. ɋ ɜɟɪɯɨɜɨɣ 
ɫɬɨɪɨɧɵ ɩɪɨɞɨɥɶɧɨɣ ɫɬɟɧɤɢ ɭɫɬɨɹ ɭɫɬɪɚɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ (ɲɩɨɪɭ) ɞɥɢɧɨɣ 
0,6·Hɪɚɫɱɟɬɧɵɣ 

 
0,6 · 60 = 36ɦ. 
 
ȼɵɫɨɬɭ ɭɫɬɨɹ ɩɪɢɧɢɦɚɟɦ 30ɦ. 
 
4.8.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 

ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ:  

 ܽɞɪ ≥ ୌୢ∙γ౤୍ˍ˓,ౣ ,                                                                                                   (4.71) 

 
ɝɞɟ   ܪ𝑑 – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ = 70,3ɦ, ߛn= 1,25 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ,  ܫɤɪ,݉= 25 – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 

ɩɪɢɧɢɦɚɟɦ 3.5ɦ, ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,2 ɦ. 
 ܽɞɪ= 

଻଴,ଷଶ·ଵ,ଶହଶହ  = 3,5ɦ, 
 ܽɞɪ = 3,5ɦ. 
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4.8.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 
ɋɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ, ɪɚɡɦɟɪɨɦ 2 ɯ 2,5 ɦ, ɪɚɫɩɨɥɨɠɟɧɚ ɱɟɪɟɡ 12 ɦ ɩɨ ɜɵɫɨɬɟ ɨɬ 
ɛɭɪɨɜɨɣ ɝɚɥɟɪɟɢ, ɭɫɬɪɚɢɜɚɟɦɨɣ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ.  

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 ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ 
ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɯ ɪɚɡɦɟɪɵ 
ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ. 
 

4.9 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
 

Ȼɟɬɨɧɧɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɢɦɟɸɬ 
ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ: ɜɨɞɨɫɥɢɜɧɭɸ ɝɪɚɧɶ, ɛɵɤɢ ɢ ɭɫɬɨɢ, 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɢ ɢɯ ɭɩɥɨɬɧɟɧɢɹ, ɜɨɞɨɛɨɣ ɢ ɪɢɫɛɟɪɦɭ, 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɡɭɛɶɹ, ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ), 
ɞɪɟɧɚɠɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɢ ɜ ɨɫɧɨɜɚɧɢɢ. 
 

4.9.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 
Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɰɟɧɬɪɚ ɡɚɜɟɫɵ: 
 lଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ Bɩ,                                                                                 (4.72) 
 

ɝɞɟ Bɩ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
 lଵ = Ͳ,ͳ ∙ ͷͳ,͸ = ͷ,ʹˏ.  

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɪɚɜɨɣ ɝɪɚɧɢɰɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɰɟɧɬɪɚ ɞɪɟɧɚɠɚ ݈ଶ ɩɪɢɦɟɦ ɪɚɜɧɵɦ 4 ɦ. 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 hˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ H୫ୟ୶ = Ͳ,ͷ ∙ ͹Ͳ,͵ = ͵ͷ,ʹɦ,                                       (4.73) 
 

ɝɞɟ   ⁡H୫ୟ୶ = ∇ʜʞʢ − hʜʐ୫୧୬ = ͳʹʹ,ͷ − ͷʹ,ʹ = ͹Ͳ,͵ɦ.                                  (4.74) 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 

įˊ˃˅ = ∆ୌ୎ˍ˓ ∙ γ୦⁡,                                                                                              (4.75) 
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ɝɞɟ    ∆ܪ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ܬɤɪ = ͳͷ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; ߛℎ =1,25 –  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
 Hd – Has = 70,3 – 0,4·70,3 = 42,2 ɦ,                                                  (4.76) =ܪ∆ 
 

ɝɞɟ    ⁡Hୢ = ∇ʜʞʢ − ∇ʜʐmin = ͳʹʹ,ͷ − ͷʹ.ʹ = ͹Ͳ,͵ɦ.                                  (4.77) 
𝑎௦ܪ  = Ͳ,Ͷ · ͹Ͳ,͵ = ʹͺ,ͳ⁡ɦ. 

 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 Ɂɡɚɜ = ∆ୌ୎ɤɪ

∙ ɀ୦ = 
ସଶ,ଶଵହ ∙ ͳ,ʹͷ= 3,5ɦ.                                                                (4.78) 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎɞɪ = Ͳ,͹ ∙ ℎɡɚɜ = Ͳ,͹ ∙ ͵ͷ,ʹ = ʹͶ,͸⁡ɦ⁡.                                                      (4.79) 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 0,2 ɦ ɫ ɲɚɝɨɦ 3 ɦ. 
 
4.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ.  

 
4.10.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ G˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 Sɩɥ = ͳ͹ͷ͵,ͳʹɦଶ  
 
ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
 G˒ˎ = 

ୗ˒ˎ∙ୠ∙ρ˄ୠ+į˄ = ଵ଻ହଷ,ଵଶ∙ଵ଴∙ଶସଵ଴+ଷ = ͵ʹ͵͸ͷ,ʹ͵ˍʜ/ˏ⁡,                                         (4.80) 

 
ɝɞɟ    Sɩɥ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 

b- ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
į˄- ɬɨɥɳɢɧɚ ɛɵɤɚ; 
ρ˄- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
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ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɚ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ: 
 G˄ = 

ୗ˄∙δ˄∙஡˄ୠ+δ˄ = ଶସହ଻,଼଼∙ଷ∙ଶସଵ଴+ଷ = ͳ͵͸ͳʹ,ͺͻˍʜ/ˏ.         

(4.81) 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 

 Qˊ ≈ Ͳ,Ͳͷͷ ∙ f√f ∙ g,                                                                                     (4.82) 
 

ɝɞɟ     f - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 f = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ b = ሺͳʹ͵,ͷ − ͳͳͺ,Ͳ + Ͳ,ͷሻ ∙ ͳͲ = ͸Ͳˏଶ.     (4.83) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 Qɡ = Ͳ,Ͳͷͷ ∙ ͸Ͳ · √͸Ͳ ∙ ͻ,ͺͳ = ʹͷͲ,ͺ⁡ɤɇ.  
 
ȼɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɡɚɬɜɨɪ: 
 Ṕ = ρ୵ ∙ g⁡ ∙ ሺ∇ʜʞʢ − ∇ʒʑሻଶ ∙ Ͳ,ͷ ∙ b,                                                        (4.84) 
 Ṕ = ͳͲͲͲ ∙ ͻ,ͺͳ⁡ ∙ ⁡ ሺͳʹʹ,ͷ − ͳͳͺ,Ͳሻଶ ⁡ ∙ Ͳ,ͷ ∙ ͳͲ⁡= 99326,3̱ʜ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 

 qˊ˓˃˔ч = 
୕ˊୠ+δ˄ = ଶହ଴,଼ଵ଴+ଷ =19,3⁡ˍʜ/ˏ.         

(4.85) 
 
4.10.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 Tɜଵ = ஡౭∙୥∙୦భమଶ ;                                                                                                (4.86) 

 Tɜଵ = ଵ∙ଽ,଼ଵ∙଻ଷ,଻మଶ = ʹ͸͸ͶͶʹ,ͶͶɤɇ/ɦ⁡,  
 

ɝɞɟ    hଵ = ∇ɇɉɍ − ∇ɩɨɞ = ͳʹʹ,ͷ − Ͷͺ,ͺ = ͹͵,͹⁡ɦ⁡;         
(4.87) 

 Tɧ=
ρ౭∙୥∙୦మమଶ = ଵ∙ଽ,଼ଵ∙ଷ,ସమଶ = ͷͷ,ͻͷ⁡ɤɇ/ɦ,                                                        (4.88) 
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ɝɞɟ     hଶ = ∇ɍɇȻ୫୧୬ − ∇˒ˑˇ = ͷʹ,ʹ − Ͷͺ,ͺ = ͵,Ͷɦ⁡.                                       (4.89) 

 
4.10.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 
Cɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 Wɜɡɜ =⁡Sɷɩ ∙ ρw⁡ ∙ ⁡g⁡ = ͳ͹ͷ,ͶͶ ∙ ͳ · ͻ,ͺͳ = ͳ͹ʹͳ,Ͳ͹ɤɇ/ɦ.                        (4.90) 

 
4.10.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 Wɮ = Sˠ˒ ∙ ρw⁡ ∙ ⁡g⁡ = ͸͸͵,͹ͷ ∙ ͳ · ͻ,ͺͳ = ͸ͷͳͳ,͵͸ˍʜ/ˏ.                         (4.91) 
 
4.10.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
 pɧ = γɧ ∙ hɧ ∙ tgଶ ቀͶͷ − φɧଶ ቁ;                                                                        (4.92) 

 
ɝɞɟ    γɧ =11 ɤɇ/ɦ3- ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ; hɧ = 5ɦ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  

ɧ =20- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
 pɧ = γɧ ∙ hɧ ∙ tgଶ ቀͶͷ − φɧଶ ቁ⁡= 11·5·tgଶ·ቀͶͷ − ଶ଴ଶ ቁ= 26,97⁡ɤɇ/ɦ2.             (4.93) 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ. ɦ: 
 Eୌ = 

୮భ∙୦Hଶ = ଶ଺,ଽ଻∙ହଶ = ͸͹,Ͷͳ⁡ɤɇ.                                                                (4.94) 

 
4.10.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ. Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 W˅ˑˎː = 

ଵଶ ∙ ρ଴ ∙ g ∙ hଵ% ቀȜ̅
π
+ ୦బଶ ቁ,                                                                  (4.95) 

 h଴= 
π∙୦భ%మ

Ȝ̅
= ଷ,ଵସ∙ଵ,଻ହమଶ଴,଺଼ = Ͳ,Ͷ͹ɦ;                                                                    (4.96) 

 W˅ˑˎː = 59,7 ɤɇ/ɦ. 
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ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
 ɀୡ = 

Ȝ̅ଶπ
− ଷ଼ ∙ hଵ% = ଶ଴,଺଼଺,ଶ଼ − ଷ଼ ∙ ͳ,͹ͷ = ʹ,͸͵ɦ.                                             (4.97) 

 
ɉɥɟɱɨ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɦɨɦɟɧɬɨɜ: 
 ɀɜɨɥɧ = ∇ɇɉɍ − ∇˒ˑˇ − γୡ = ͳʹʹ,ͷ − Ͷͺ,ͺ − ʹ,͸͵ = ͹ͳ,Ͳ͹ɦ.               (4.98) 

 
4.11 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
4.11.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 

 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

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

ȼ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+», (ɬɚɛɥɢɰɚ 4.2). 
 
Ɍɚɛɥɢɰɚ 4.2 - Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ γ୤ ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ·ɦ 

ɜT  1,0 ĺ 26642,44 24,57 654604,74 

ɧT  1,0 ĸ 55,95 -1,13 -63,23 

ɛG  0,95 Ļ 12932,25 -9,17 -118588,71 

ɩлG  0,95 Ļ 30746,97 -8,61 -264731,41 

ɜзɜW  1,0 Ĺ 1721,07 0,00 0,00 

ɮW  1,0 Ĺ 6511,36 -12,94 -84257,04 

ɧE  1,2 ĺ 80,90 1,67 135,10 

ɜɨлɧW  1,0 ĺ 59,74 71,07 4245,69 

qɡ 0,9 Ļ 17,36 -23,27 -403,97 

∑ M, ɤɇ·ɦ 190941,17 

∑Wɝɨɪɢɡ, ɤɇ 26727,13 
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∑Wɜɟɪɬ, ɤɇ 35464,15 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ, ɩɪɨɯɨɞɹɳɟɦ 

ɱɟɪɟɡ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 σ୳୷ = − ୒୆˒ + ଺∙∑୑୆మ˒  ;                                                                                      (4.99) 

 
ɝɞɟ     N = 35464,15 ɤɇ– ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; M = 190941,17 ɤɇ·ɦ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 
ɩɥɨɬɢɧɭ; 𝐵ɩ = 51,6ɦ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 σ୳୷ = − ଷହସ଺ସ,ଵହହଵ,଺ + ଺∙ሺଵଽ଴ଽସଵ,ଵ଻ሻହଵ,଺మ = −ʹͷ͸,ͻͺ⁡ˍʜ/ˏଶ. 

 σ୶୳ = σ୷୳ ∙ m୳ଶ − ɀ˅ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ,                                                           (4.100) 
 

ɝɞɟ    H୳ୢ⁡– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
 H୳ୢ = ∇ʜʞʢ − ∇˒ˑˇ = ͳʹʹ,ͷ − Ͷͺ,ͺ = ͹͵,͹ˏ;                                      (4.101) 

 m୳ = tg αଵ;                                                                                                 (4.102) 
 

ɝɞɟ    αଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tg αଵ = Ͳ. 

 σ୶୳ = σ୷୳ ∙ m୳ଶ − ɀ˅ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ,                                                           (4.103) 
 
 ı୶୳⁡= −ʹͷ͸,ͻͺ · 0 – 10 · 73,7 · 1 = - 737. 
 τ୶୷୳  = (ɀ˅ ∙ H୳ୢ + σ୷୳) ∙ m୳ = Ͳ;                                                                 (4.104) 
 σଵ୳ = σ୷୳ ∙ ሺͳ + m୳ଶሻ + ɀ˅ ∙ H୳ୢ ∙ m୳ଶ,                                                           (4.105) 
 σଵ୳ = −ʹͷ͸,ͻͺ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͹͵,͹ ∙ Ͳ⁡= −ʹͷ͸,ͻͺ⁡ˍʜ/ˏଶ. 
 σଷ୳ =−ɀ˅ ∙ H୳ୢ = −ͳͲ ∙ ͹͵,͹ = - 737,00̱ʜ/ˏଶ.                                         (4.106) 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
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σ୷୲ =− ୒୆˒ − ଺∙∑୑୆మ˒ = − ଷହସ଺ସ,ଵହହଵ,଺ − ଺∙ሺଵଽ଴ଽସଵ,ଵ଻ሻହଵ,଺మ = −ͳͳͳ͹,ͺ͹ˍʜ/ˏଶ,           (4.107) 

 σ୶୲  = σ୷୲ ∙ m୲ଶ − ɀ˅ ∙ H୲ୢ ∙ ሺͳ − m୲ଶሻ,                                                            (4.108)  
 
ı୶୲ ⁡= −ͳͳͳ͹,ͺ͹ · Ͳ,͹ଶ − ͳͲ ∙ ͵,Ͷ⁡ ∙ ⁡ ሺͳ − Ͳ,͹ଶሻ = - 564,98ɤɇ/ɦଶ. 
 
Ĳ୶୷୲  = −(γɜ ∙ H୲ୢ + ı୲୷) ∙ m୲,                                                                     (4.109) 
 
Ĳ୶୷୲ = −ሺͳͲ ∙ ͵,Ͷ − ͳͳͳ͹,ͺ͹ሻ ∙ Ͳ,͹⁡= ͹ͷͺ,ͺ͹ɤɇ/ɦଶ. 
 
ıଵ୲  = -33,78 ɤɇ/ɦଶ;                                                                                    (4.110) 
 
ıଷ୲  = ı୷୲ ∙ ሺͳ + m୲ଶሻ + γɜ ∙ H୲ୢ ∙ m୲ଶ,                                                           (4.111) 
 
ıଷ୲ = −ͳͳͳ͹,ͺ͹ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ⁡ ∙ ⁡͵,Ͷ · Ͳଶ=−⁡ͳ͸Ͷͻ,Ͳͺ⁡ɤɇ/ɦଶ. 
 
4.11.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 ɀ୬ ∙ ɀ୪ୡ ∙ |σଷ| ൑ ɀୡୢ ∙ Rୠ,                                                                             

(4.112) 
 

ɝɞɟ   ɀ୬ = ͳ,ʹͷ– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ɀ୪ୡ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɀ୪ୡ = ͳ; ɀୡୢ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɀୡୢ = Ͳ,ͻ; 

 Rୠ = 
ଵ,ଶହ∙ଵ∙ሺ−଻ଷ଻ሻ଴,ଽ = ͳͲʹ͵,͸⁡ɤɇ/ɦଶ. 

 
Ⱦɥɹ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ5 ɫ ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ  Rୠ = ʹͺͲͲɤɇ/ɦଶ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɸɬɫɹ. 
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 σƍ୷ < Ͳ.                                                                                                      (4.113) 
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 



 

75 

|σ୷୳| ൒ Ͳ,ʹͷ · ɀɜ ∙ H୳ୢ,         
(4.114) 

 ʹͻͻ,ͻ ɤɇ
ɦమ > ͳͺͶ,ʹͷɤɇ/ɦଶ. 

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɚ ɡɧɚɱɢɬ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
 
4.11.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ୖ∙γcF∙γౢc ൒ γ୬,                                                                                                    (4.115) 

 
ɝɞɟ     ߛ௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ;  ߛ௖ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ;      ܴ - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ;  𝐹 – ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ. 

 R = G˒ˎ + G˄ + qˊ −W˗ −W˅ˊ˅ = ͵ͷͶ͸Ͷ,ͳͷ⁡ˍʜ,                                  
(4.116) 

 F = ⁡ʡ˅ − ʡː +W˅ˑˎː + Eː = ʹ͸͹ʹ͹,ͳ͵⁡ˍʜ.                                           
(4.117) 

 
Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɟɬ 

ɩɪɨɜɨɞɢɬɶ ɩɨ ɫɯɟɦɟ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɞɜɢɝɚ, ɩɪɨɯɨɞɹɳɢɯ ɩɨ: 
ɚ) ɬɪɟɳɢɧɚɦ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɚɧɢɹ ߛ௖ = ͳ,Ͳ. 
 ଷହସ଺ସ,ଵହ∙ଵ,଴ଶ଺଻ଶ଻,ଵଷ∙ଵ,଴ ൒ ͳ,ʹͷ;                                                                                     (4.118) 

 ͳ,͵͵ ൒ ͳ,ʹͷ.                                                                                              (4.119) 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɉɥɨɬɢɧɚ ɭɫɬɨɣɱɢɜɚ. 
 
ɛ) ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ - ɫɤɚɥɚ ɢ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɚɧɢɹ ɱɚɫɬɢɱɧɨ ɩɨ ɬɪɟɳɢɧɚɦ, 

ɱɚɫɬɢɱɧɨ ɩɨ ɦɨɧɨɥɢɬɭ ߛ௖ = Ͳ,ͻͷ. 
 ଷହସ଺ସ,ଵହ∙଴,ଽହଶ଺଻ଶ଻,ଵଷ∙ଵ,଴ ൒ ͳ,ʹͷ;                                                                                   (4.120) 
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ͳ,ʹ͸ ൒ ͳ,ʹͷ.                                                                                              (4.121) 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɉɥɨɬɢɧɚ ɭɫɬɨɣɱɢɜɚ. 

 
 
 

4.12 ȼɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɧɚɡɧɚɱɟɧɢɟ 
ɩɨɩɟɪɟɱɧɨɝɨ ɩɪɨɮɢɥɹ 

 
ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɜ ɰɟɥɹɯ 

ɭɦɟɧɶɲɢɬɶ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɟ, ɡɚɝɥɭɛɢɬɶ ɤɪɢɜɭɸ ɞɟɩɪɟɫɫɢɢ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ ɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɝɪɭɧɬɚ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 

ɇɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɦɨɠɧɨ ɜɨɡɜɨɞɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɬɢɩɵ ɩɥɨɬɢɧ. 
Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ ɢɫɩɨɥɶɡɭɸɬ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, 

ɢɦɟɸɳɢɟɫɹ ɜ ɤɚɪɶɟɪɚɯ ɜɛɥɢɡɢ ɫɬɜɨɪɚ ɝɢɞɪɨɭɡɥɚ. ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ 
ɤɚɪɶɟɪɨɜ ɛɥɢɡ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ, ɜɨɡɦɨɠɧɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɤɚɦɟɧɧɨɣ ɩɥɨɬɢɧɵ, 
ɬɟɥɨ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɟɧɨ ɢɡ ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɝɨɪɧɚɹ ɦɚɫɫɚ). 

Ⱦɢɚɮɪɚɝɦɚ – ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɧɤɢ ɜ ɝɪɭɧɬɟ, ɜ ɤɚɱɟɫɬɜɟ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɚɹ 
ɞɢɚɮɪɚɝɦɚ. ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɟ ɞɢɚɮɪɚɝɦɵ ɢ 
ɫɬɟɧɵ ɜ ɝɪɭɧɬɟ. ɇɚ ɩɪɨɱɧɨɫɬɶ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɞɢɚɮɪɚɝɦ ɨɤɚɡɵɜɚɟɬ ɫɨɞɟɪɠɚɧɢɟ ɛɢɬɭɦɚ, ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 6-
10%, ɬɚɤ ɤɚɤ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɦɟɧɶɲɟɧɢɢ ɛɢɬɭɦɚ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ 
ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ. 

 
ɋɤɨɪɨɫɬɶ ɞɟɮɨɪɦɚɰɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɤɨɪɨɫɬɢ 

ɞɟɮɨɪɦɚɰɢɢ ɤɚɦɟɧɧɨɣ ɧɚɛɪɨɫɤɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɮɚɤɬɨɪɨɦ.  
ɉɪɢɦɟɧɟɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɞɢɚɮɪɚɝɦ ɜɨɡɦɨɠɧɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɞɨ 

-50°ɋ. ɋɚɦɚɹ ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɚɹ ɜ ɪɚɣɨɧɟ Ⱥɥɚɩɚɟɜɫɤɨɣ  Ƚɗɋ 
-28°ɋ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɞɚɬɶ ɩɪɟɞɩɨɱɬɟɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɞɢɚɮɪɚɝɦɟ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɬɨɥɳɢɧɚ ɞɢɚɮɪɚɝɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑡 = ܽ + Ͳ.ͲͲͺ⁡ ∙  (4.122)                                                                                    ,ܪ
 

ɝɞɟ    ܽ - ɬɨɥɳɢɧɚ ɞɢɚɮɪɚɝɦɵ ɩɨɜɟɪɯɭ, 
ɇ-ɧɚɩɨɪ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɟɱɟɧɢɢ ɞɢɚɮɪɚɝɦɵ. 
 ܽ=(0,4-0,5)ɦ, ɩɪɢɧɢɦɚɟɦ 0.5ɦ.   
                                                                                        
ɇ = ∇ɇɉɍ-∇ ɍɇȻ = 122,5-64,3=58,2ɦ,                                                  (4.123) 
 t = Ͳ,ͷ + Ͳ.ͲͲͺ · ͷͺ,ʹ = ͳɦ. 
 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 



 

77 

 
B=b+Hɩ·m1+Hɩ·m2,                                                                                 (4.124)  
                                                                       

ɝɞɟ   b – ɲɢɪɢɧɚ ɝɪɟɛɧɹ, ɧɚɡɧɚɱɚɟɦɚɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɞɨɪɨɝɢ, ɩɪɨɤɥɚɞɵɜɚɟɦɨɣ  ɩɨ ɝɪɟɛɧɸ, 

m1 – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ, 
m2 – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ. 
 
Ɂɚɥɨɠɟɧɢɟ ɨɬɤɨɫɨɜ ɜ ɩɥɨɬɢɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɝɪɭɧɬɨɜ, 

ɬɟɥɚ ɩɥɨɬɢɧɵ ɢ ɨɫɧɨɜɚɧɢɹ, ɜɵɫɨɬɨɣ ɩɥɨɬɢɧɵ ɢ ɬɢɩɨɦ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ. Ⱦɥɹ ɤɚɦɟɧɧɵɯ ɩɥɨɬɢɧ m1=1,4; m2=1,3; ɨɬɧɨɲɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 
ɤ ɧɚɩɨɪɭ B/Hɩ=2,5-2,8.  

 
ɉɪɢɧɢɦɚɟɦ ɤɚɬɟɝɨɪɢɸ ɞɨɪɨɝɢ V, ɲɢɪɢɧɚ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɤɨɬɨɪɨɣ ɪɚɜɧɚ 
8,0ɦ. 
 

ɇɩ =∇ȽȽɉ -∇ɩɨɞ,                                                                                      (4.125) 
 ∇˒ˑˇ = ∇ˇː˃ − ͳ,ͷ ÷ ͵⁡ˏ,                                                                        

(4.126) 
 ∇˒ˑˇ = ͷͳ,ͺ − ͵ = Ͷͺ,ͺ ɦ. 
 
ɇɩ= 126,8 – Ͷͺ,ͺ = 78ɦ. 
 
B= 8 +78·1,4+78·1,3= 218,6 ɦ. 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ 
  
5.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ: 
Qɨɫɧɨɜɧɨɣ = 1879 ɦ³/ɫɟɤ; 
Qɩɨɜɟɪɨɱɧɵɣ = 2158 ɦ³/ɫɟɤ. 
Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɪɚɫɯɨɞɚɦɢ ɪɟɤɢ ɢ ɭɪɨɜɧɹɦɢ ɜ ɫɬɜɨɪɟ ɫɨɨɪɭɠɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 - Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɪɚɫɯɨɞɚɦɢ ɪɟɤɢ ɢ ɭɪɨɜɧɹɦɢ ɜ ɫɬɜɨɪɟ  
Ɋɚɫɯɨɞ, ɦ3/ɫ 0 214,3 428,6 642,9 857,1 1071,4 1285,7 1500,0 1714,3 
ɍɪɨɜɟɧɶ, ɦ 51,8 52,1 52,5 52,9 53,3 53,6 54,0 54,4 54,7 

          

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.2 -Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɪɚɡɥɢɱɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

P, % 0,01 0,1 0,5 1 2 3 5 10 

Qɫɬɪ 2158 1879 1747 1584 1507 1478 1405 1233 

 
        

Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.1 
 

 
Ɋɢɫɭɧɨɤ 5.1 – Ƚɢɞɪɨɝɪɚɮ ɜ ɪɚɣɨɧɟ ɝɢɞɪɨɭɡɥɚ 

 
5.2 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ 

 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɜɯɨɞɢɬ: 

ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ, ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ, ɜɨɞɨɪɚɡɞɟɥɶɧɵɣ 
ɭɫɬɨɣ, ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɚ ɬɚɤɠɟ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. Ɂɞɚɧɢɟ 
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Ƚɗɋ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. Ʉɨɦɩɨɧɨɜɤɚ – ɪɭɫɥɨɜɚɹ. 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɤɨɦɩɨɧɨɜɨɱɧɚɹ ɫɯɟɦɚ: 

Ȼɟɬɨɧɧɵɟ ɜɨɞɨɫɥɢɜɧɚɹ ɢ ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɢ, ɫ ɝɥɭɯɢɦɢ ɝɪɭɧɬɨɜɵɦɢ 
ɩɥɚɬɢɧɚɦɢ ɢ ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɹ Ƚɗɋ. 

ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ ɫɨɫɬɨɢɬ ɢɡ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɥɢɧɨɣ 104 ɦ; 
ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ 127,8 ɦ; ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɵɯ ɱɚɫɬɟɣ 
ɞɥɢɧɨɣ 234 ɢ 565 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 78ɦ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɞɚɧɧɨɣ ɤɨɦɩɨɧɨɜɨɱɧɨɣ ɫɯɟɦɵ 
ɨɫɭɳɟɫɬɜɥɹɟɦ ɜ ɞɜɟ ɨɱɟɪɟɞɢ: 
 

5.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

5.3.1 ɉɟɪɢɨɞɵ ɢ ɷɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɛɨɥɟɟ 40 ɦ  ɩɪɢɧɢɦɚɟɦ ɪɭɫɥɨɜɭɸ ɤɨɦɩɨɧɨɜɤɭ ɫ 

ɩɪɢɩɥɨɬɢɧɵɦ ɡɞɚɧɢɟɦ Ƚɗɋ. 
ɉɪɢ ɪɭɫɥɨɜɨɣ  ɤɨɦɩɨɧɨɜɤɟ: ɜɫɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

(ɩɥɨɬɢɧɚ, ɡɞɚɧɢɟ Ƚɗɋ) ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɭɫɥɟ ɪɟɤɢ, ɧɨ ɡɞɚɧɢɟ Ƚɗɋ 
ɜɵɧɨɫɢɬɫɹ ɡɚ ɩɥɨɬɢɧɭ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɦɟɬɨɞɨɦ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɭɫɥɚ. Ɋɚɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɪɭɫɥɚ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɜ 
ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ, ɚ ɧɚ ɜɬɨɪɨɦ – ɱɟɪɟɡ ɧɟɞɨɫɬɪɨɟɧɧɵɟ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

Ɉɛɳɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɪɭɠɟɧɢɣ 
ɞɟɥɢɦ ɧɚ 3 ɨɬɞɟɥɶɧɵɯ ɩɟɪɢɨɞɚ:  

ɩɟɪɢɨɞ – ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ. Ɂɚɞɚɱɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ – 
ɩɨɞɝɨɬɨɜɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤ ɜɟɞɟɧɢɸ ɪɚɛɨɬ ɩɨ ɨɫɧɨɜɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ. ɋɸɞɚ 
ɜɯɨɞɢɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɜɫɟɯ ɞɪɭɝɢɯ 
ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɱɚɫɬɢ ɠɢɥɩɨɫɟɥɤɚ ɢ ɞɪɭɝɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. ɉɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɷɬɨɬ ɩɟɪɢɨɞ ɨɯɜɚɬɵɜɚɟɬ ɜɪɟɦɹ ɨɬ ɧɚɱɚɥɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɷɬɨɬ 
ɩɟɪɢɨɞ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɨɧɱɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɨɫɧɨɜɧɵɟ ɨɛɴɟɤɬɵ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ. ɑɚɫɬɶ ɫɨɨɪɭɠɟɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɩɚɪɚɥɥɟɥɶɧɨ 
ɫ ɧɚɱɚɥɨɦ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ, ɟɫɥɢ ɷɬɨ ɧɟ ɫɞɟɪɠɢɜɚɟɬ ɧɚɦɟɱɟɧɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɪɚɛɨɬ; 

ɩɟɪɢɨɞ – ɨɫɧɨɜɧɨɣ. Ɂɚɞɚɱɚ ɷɬɨɝɨ ɩɟɪɢɨɞɚ – ɜɨɡɜɟɞɟɧɢɟ ɨɫɧɨɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɨɛɴɟɦɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ. 
ɉɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɷɬɨɬ ɩɟɪɢɨɞ ɨɯɜɚɬɵɜɚɟɬ ɜɪɟɦɹ ɨɬ ɧɚɱɚɥɚ ɪɚɛɨɬ ɜ 
ɤɨɬɥɨɜɚɧɟ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɜɨ ɜɪɟɦɟɧɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ; 

ɩɟɪɢɨɞ – ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ. Ɂɚɞɚɱɚ ɷɬɨɝɨ ɩɟɪɢɨɞɚ – ɩɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ 
ɨɛɴɟɤɬɚ ɜ ɩɨɫɬɨɹɧɧɭɸ ɩɪɨɦɵɲɥɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɉɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɷɬɨɬ ɩɟɪɢɨɞ ɨɯɜɚɬɵɜɚɟɬ ɜɪɟɦɹ ɨɬ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɜɨ ɜɪɟɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɞɨ 
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ɩɪɢɟɦɤɢ ɨɛɴɟɤɬɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɢɟɦɨɱɧɨɣ ɤɨɦɢɫɫɢɟɣ ɜ ɩɨɫɬɨɹɧɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ.  
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɨɫɧɨɜɧɨɦ ɩɟɪɢɨɞɟ ɪɚɡɛɢɬɨ ɧɚ 5 ɷɬɚɩɨɜ: 
I ɷɬɚɩ–ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
II  ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
III  ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
IV ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
V ɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 

ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 
 

5.3.2 I ɷɬɚɩ - ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ 
ɪɭɫɥɚ 
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɥɨɬɢɧɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɫɨɡɞɚɧɢɹ 
ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɜɨɞɢɬɫɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ, 
ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. ȼɫɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɛɭɞɭɬ ɜɨɡɜɨɞɢɬɶɫɹ 
ɜ ɨɞɧɨɦ ɨɫɭɲɟɧɧɨɦ ɤɨɬɥɨɜɚɧɟ, ɬ.ɤ. ɲɢɪɢɧɚ ɪɭɫɥɚ ɪɟɤɢ ɡɧɚɱɢɬɟɥɶɧɚ. ɉɪɨɩɭɫɤ 
ɪɚɫɯɨɞɚ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ ɫɨ 
ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɟɫɬɢ ɝɪɭɧɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ. 

ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 40 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 
ɫɬɜɨɪɟ. 

 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
─ ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ; 
─ ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
─ ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ∇ 59,0 ɦ. ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ 

ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɟɤɰɢɹɯ№ 20-27; 
─ ɜɨɡɜɟɞɟɧɢɟ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; 
─ ɜɪɟɡɤɚ ɜ ɫɤɚɥɭ ɫ ɥɟɜɨɝɨ ɛɟɪɟɝɚ; 
─ ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɇɡɚɜ = 35,2 ɦ; 
─ ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɇɞɪ = 24,6 ɦ; 
─ ɦɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ ɷɬɚɩɟ 

ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 
Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ                        

(I ɨɱɟɪɟɞɶ), ɰɟɥɶ ɪɚɫɱɟɬɚ – ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɢ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɟɪɟɦɵɱɟɤ. 

ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ, ɞɥɹ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 58.13330.2012 ɩ 8.30 IV ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ȿɠɟɝɨɞɧɭɸ 
ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 
ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 10-ɯ ɥɟɬ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ –10% . 
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Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 
ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ ɜ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɟ ɩɨ ɂȼɗ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1.  

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 5.2 ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ܳଵ଴% = ͳʹ͵͵⁡ˏଷ/˔, ɩɪɢ ɷɬɨɦ ∇ ɍȼ (Q10%)  = 53,9 ɦ   
(∇ ɞɧɚ ɪɟɤɢ 51,8ɦ, ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ ɪɚɜɧɚ  2,1 ɦ.) 

 ∇ɍȼ - ∇ ɞɧɚ = 53,9 – 51,8 = 2,1ɦ.                                                                (5.1) 
 
Ɉɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 

ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ. 
Ȼɵɬɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 ⁡𝑉଴ = ொ˔˕˓௪బ ,                                                                                                       (5.2) 

 
ɝɞɟ   ݓ⁡଴ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ ܳ˔˕˓.  

 ଴ = ȼ0 · h0 = 527,2 · 2,1 = 1107,2ɦ3,                                                          (5.3)ݓ 
 V଴ = ୕˔˕˓୵బ = ଵଶଷଷଵଵ଴଻,ଶ ⁡= ͳ,ͳ ˏ̝.                                                                            (5.4) 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɡɚɥɟɝɚɟɬ ɝɪɚɧɨɫɢɟɧɢɬ (ɫɤɚɥɚ) ɩɪɢɧɢɦɚɟɦ 60% ɨɬ ʑ଴ 
 
ȼɫɠ = 0,6·ȼ0 = 0,6·527,2 = 316,3 ɦ,                                                             (5.5) 
 
Wc = ȼɫɠ ·h0 = 316,3 · 2,1 = 664,3ɦ3,                                                           (5.6) 
 ⁡𝑉௖ = ொ˔˕˓⁡௪೎ = ଵଶଷଷ଺଺ସ,ଷ ⁡= ͳ,ͻ⁡ˏ/˔.                                                                        (5.7) 

 
ɝɞɟ    ⁡𝑉௖ = 1,9 ˂ 3 ɦ/ɫ (ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɭɫɥɨɜɢɹɦ ɫɭɞɨɯɨɞɫɬɜɚ). 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɭɞɨɯɨɞɫɬɜɚ, 

ɞɥɹ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɫɤɚɥɚ ɞɨɩɭɫɬɢɦɚɹ ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɪɭɫɥɚ ɪɟɤɢ 
ɫɨɫɬɚɜɥɹɟɬ 22ɦ/ɫ , ɪɚɡɦɵɜɚ ɪɭɫɥɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. 

Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ:  

 ܼ = ଵ஦మ · ⁡ ௏೎మଶ·𝑔 −⁡ ௏బమଶ⁡·𝑔,                                                                                        (5.8) 

 
ɝɞɟ    φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ 

φ = 0,8 – 0,85, ɩɪɢɧɢɦɚɟɦ φɪɚɜɧɵɦ 0,85; 
V0–ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 
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Vc –ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 
 ܼ = ଵ

φమ · ⁡ ௏೎మଶ·𝑔 −⁡ ௏బమଶ⁡·𝑔 = ଵ଴,଼ହమ · ⁡ ଵ,ଽమଶ·ଽ,଼ଵ−⁡ ଵ,ଵమଶ⁡·ଽ,଼ଵ = Ͳ,ͳͻ.                                      (5.9) 

 
Ɉɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ∇ Ƚȼɉ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ:  
 ∇ Ƚȼɉ Hɜɩ = ∇⁡ɍȼ⁡ + ⁡Z + d = 53,9 + 0,19 + 3,37 = 57,5ɦ,                     (5.10) 
 

ɝɞɟ   d – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ, ɩɪɢɧɹɥɢ ɩɨ ɮɨɪɦɭɥɟ (4.3); Z – ɡɧɚɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ; 
 
ɞɥɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
 ∇ Ƚɇɉ = ∇ ɍȼ + ɚ = 53,9 + 0,5 = 54,4ɦ,                                                   (5.11) 
 

ɝɞɟ   ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,5 ɦ. 
 
ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ ɢ ɩɪɨɞɨɥɶɧɨɣ 

ɩɟɪɟɦɵɱɤɢ Lɩ: (Lɜ= 650 ɦ, Lɩ=200 ɦ). 
ɉɨɥɨɠɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɢ ɪɭɫɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɝɪɚɧɢɰɚɦ ɜɤɥɸɱɟɧɧɵɯ ɜ ɤɨɬɥɨɜɚɧ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɨɤ (ɨɬ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɦɵɱɤɢ ɞɨ ɛɪɨɜɤɢ ɤɨɬɥɨɜɚɧɚ) ɪɚɡɦɟɪɨɦ: 

─ ɞɨ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ – 10 ɦ; 
─ ɞɨ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɵɱɟɤ – 20ɦ. 
 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɜ ɤɨɬɥɨɜɚɧɟ. 
 

5.3.2.1 Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ 
 

ɉɪɢɧɢɦɚɟɦ ɬɢɩ ɩɟɪɟɦɵɱɟɤ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɟ, ɫ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 10 
ɦ. ɇɢɡɨɜɨɣ ɨɬɤɨɫ ɞɥɹ ɩɟɪɟɦɵɱɟɤ 1:2, ɜɟɪɯɨɜɨɣ 1:1.5. ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ 
ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 5.2, ɧɢɡɨɜɨɣ ɧɚ 
ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.2 – ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ 
 

 
Ɋɢɫɭɧɨɤ 5.3 – ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 
ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 
 
tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ,                                                                                         (5.12) 

 
ɝɞɟ    ΣVɩɟɪ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ, 

 Jɩɟɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɫɨɝɥɚɫɧɨ ɌȿɊ 81-
02-36-2001 «Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ 
ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɜ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ» ɬɚɛɥɢɰɚ 36-01-
004-01 «ȼɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧ, ɞɚɦɛ, ɧɚɫɵɩɟɣ ɫɩɨɫɨɛɨɦ ɨɬɫɵɩɤɢ ɝɪɭɧɬɨɜ ɜ ɜɨɞɭ», 
ɩɪɢɧɢɦɚɟɦ 14,08 ɦɚɲ. ɱ/1000 ɦ3 (ɨɬɫɵɩɤɚ ɩɪɢɡɦ, ɭɩɥɨɬɧɟɧɢɟ, ɤɪɟɩɥɟɧɢɟ 
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ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 
 
tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ=29216 ∙ 14,8/1000= 411 ɦɚɲ. ɱɚɫ. = 51 ɫɦɟɧ,              (5.13) 

 
ȼɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɨɬɫɵɩɤɭ ɩɟɪɟɦɵɱɟɤ 1,5 ɦɟɫɹɰɚ. 
 
5.3.2.2 Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɫɪɨɤ ɧɚɱɚɥɚ ɪɚɛɨɬ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ S=117810ɦଶc ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 

AutoCaD. Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜ ɇȻ, ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ 642,9 ɦ3/ɫ, h =2,1 ɦ. 

ɇɚɯɨɞɢɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ ɫ ɭɱɟɬɨɦ 
ɮɢɥɶɬɪɚɰɢɢ: 

 𝑉 = ℎ ∙ ܵ;                                                                                                     (5.14) 
 𝑉 = ʹ,ͳ ∙ ͳͳ͹ͺͳͲ⁡ · ʹ = ͶͻͶͺͲʹɦଷ; 
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ (Ʉ290/30), 

ɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W=400 ɦ3/ɱɚɫ ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 4 ɧɚɫɨɫɨɜ. 
 

≈ t⁡ = ⁡ Vௐ∙௡;                                                                                                   (5.15) 

 t = ସଽସ଼଴ଶସ଴଴∙ସ = ͵Ͳͻ⁡ɱ = ͳ͵⁡ɫɭɬɤɢ.  
 
ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ: 
ܬ  = ℎ௧ = ଶ,ଵଵଷ = Ͳ,ͳ͸ ɦ/ɫɭɬ.                                                                            (5.16) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɨɬɤɚɱɤɢ ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ 0,7 ɦ/ɫɭɬ.  
ȼɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɩɪɨɢɡɜɨɞɢɦ ɫɩɨɫɨɛɨɦ 

ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɨɬɥɢɜɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɰɢɨɧɚɪɧɵɯ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 20 ɦ3/ɱɚɫ, ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɝɪɭɧɬɨɜɵɯ ɜɨɞ 5 – 6ɦ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɨ ɩɟɪɢɦɟɬɪɭ ɭɫɬɪɨɢɬɶ ɜɨɞɨɫɛɨɪɧɵɟ ɤɚɧɚɜɤɢ ɫɟɱɟɧɢɟɦ 2×2ɦ ɢ 
ɡɭɦɩɮɵ – ɩɪɢɹɦɤɢ – 3×3×3ɦ. Ɇɚɪɤɚ ɧɚɫɨɫɨɜ Ʉ20/30. 
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5.3.2.3 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ 
 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɥɟɜɨɛɟɪɟɠɧɨɣ 

ɜɪɟɡɤɢ, ɩɥɨɳɚɞɶ S=21817ɦଶc ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCaD. 
 𝑉 = ܵ ∙ ܾ;= 21817 · 51.6 = 1125757 ɦ3,                                                      (5.17) 
 

ɝɞɟ   ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɜɨɞɨɫɥɢɜɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ 
ɩɥɚɬɢɧɵ. 

 
Vɹɦɚ ɪɚɡɦɵɜɚ = ɚ ·h · ɫ = 51,5 · 13,2 · 104 = 70699 ɦ3.                                   (5.18) 
 

ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ:  
 𝑉Iɨɱ= 𝑉 + Vɹɦɚ ɪɚɡɦɵɜɚ = 1125757 + 70699 = 1196456ɦ3.                            (5.19) 
 

Ɋɚɡɪɵɯɥɟɧɢɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɩɪɨɢɡɜɨɞɢɦ ɫ ɩɪɢɦɟɧɟɧɢɹɦ ɛɭɪɨ – 
ɜɡɪɵɜɧɵɦɢ ɪɚɛɨɬɚɦɢ. 

ɐɢɤɥ ɛɭɪɨ – ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɢ ɜɡɪɵɜɚɧɢɹ 
ɦɟɬɨɞɨɦ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ. ɋɟɬɤɭ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɧɚɡɧɚɱɚɟɦ 4×4ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɫɤɜɚɠɢɧɵ: 

 
Lɫɤɜ= Hɭɫɬ + hɩ;                                                                                            (5.20) 
 

ɝɞɟ    Hɭɫɬ – ɜɵɫɨɬɚ ɪɚɛɨɱɟɝɨ ɭɫɬɭɩɚ; 
hɩ – ɝɥɭɛɢɧɚ ɩɟɪɟɛɭɪɚ, 10 dɫɤɜ. 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɡɚɥɟɝɚɸɬ ɝɪɚɧɨɫɢɟɧɢɬɵ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ ɨɛɴɟɦɧɵɣ ɜɟɫ 

2,6ɬ/ɦ3, ɩɨ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ ɞɚɧɧɵɟ ɩɨɪɨɞɵ ɨɬɧɨɫɹɬ ɤ ɬɪɭɞɧɨ ɛɭɪɢɦɵɦ. 
Ʉɥɚɫɫ ɩɨɪɨɞ ɉɛ = 10,1. 

ɉɨ ɤɥɚɫɫɭ ɩɨɪɨɞɵ ɜɵɛɢɪɚɟɦ ɬɢɩ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ 5ɋȻɒ – 200 – 36 ɫ 
ɬɟɯɧɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɶɸ ɛɭɪɟɧɢɹ 7,2 ɦ/ɱ, 

 
Lɫɤɜ= 6 +10·0,2= 8ɦ. 
 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɧɚ ɨɞɧɭ ɫɤɜɚɠɢɧɭ: 
 
Vɝɪɫɤɜ = ɚ ∙h · ɫ = 8 · 4 · 4 = 128ɦ3.                                                             (5.21) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ Iɨɱɟɪɟɞɢ: 
 
N= 𝑉Iɨɱ/Vɝɪɫɤɜ = 1196456 / 128 = 9347 ɲɬ.                                                (5.22) 
 
ɉɨɝɨɧɧɵɟ ɦɟɬɪɵ ɛɭɪɟɧɢɹ ɫɨɫɬɚɜɹɬ 9347 · 8 = 74778ɩɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɫɦɟɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ, ɦ/ɫɦ 
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ɉɛ.ɫɦ = (Ɍɫɦ/(Ɍɨ + Ɍɜ)) · Ʉɢ.ɛ ,                                                                     (5.23) 
 
ɉɛ.ɫɦ = (8/(0,14 + 0,002))· 0,8 = 45,07ɦ/ɫɦ; 
 

ɝɞɟ    Ɍɫɦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ; 
Ɍɨ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɨɣ ɨɩɟɪɚɰɢɢ ɧɚ 1 ɦ. 

ɫɤɜɚɠɢɧɵ, ɱ; 
 
Ɍɨ =1/Vɛ  =1/7,2 = 0,14ɱ,                                                                            (5.24) 
 
Ɍɜ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚ 1ɦ. 

ɫɤɜɚɠɢɧɵ, ɩɪɢɧɢɦɚɟɦ 0,002ɱ.  
Ʉɢ.ɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɟɧɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɪɢɧɢɦɚɟɦ 0,8ɱ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɛɭɪɨɜɵɯ ɪɚɛɨɬ: 
 
Ɍɛ = 74778/45,07ɦ =1659,15ɫɦɟɧ. 
 
ȼ ɤɚɱɟɫɬɜɟ ɜɟɞɭɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɪɚɡɪɵɯɥɟɧɧɨɝɨ ɝɪɭɧɬɚ 

ɨɫɧɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪ ɗɄȽ-5Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =5 ɦ3. 
 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ: 
 
ɉɷɱ= qɰ·nɰ·kɜ=2·133·0,75=199ɦଷ/ɱ,                                                         (5.25) 
 

ɝɞɟ    qɰ = qɤɨɜ · kɧ/ kɪ,                                                                                          (5.26) 
ɰݍ  = ͵,ʹ ∙ ଴,ଽଵ,ସହ = ʹɦ3. 

 
kɧ =0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
kɪ=1,45 ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 
kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
nɰ= 3600/tɰɷɤ- ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ.  
nɰ=3600/27=133- ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ. 

ɝɞɟ    𝑡ɰ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 27 ɫɟɤ. 
 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ɜ ɦɟɫɹɰ, ɦ3/ɦɟɫ. 
 
ɉɷɦ = Qɷ ∙ Ɍɦ;                                                                                              (5.27) 
 

ɝɞɟ    Ɍɦ– ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɫɦɟɧ ɜ ɦɟɫɹɰɟ; 
Qɷ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɩɨɪɨɞ, ɨɬɪɚɛɚɬɵɜɚɟɦɵɯ ɡɚ ɨɩɪɟɞɟɥёɧɧɵɣ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Qɷ =ɉɷɱ∙Ɍɱ ∙ kɢ,                                                                                           (5.28) 

 
ɝɞɟ     Ɍɱ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱɚɫ; 

kɢ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɷɤɫɤɚɜɚɬɨɪɚ, ɩɪɢ 
ɩɨɝɪɭɡɤɟ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɵ kɢ = 0,8 ÷ 0,9. ɉɪɢɧɢɦɚɟɦ kɢ = 0,9. 

 
Qɷ = 199∙8 ∙ 0,9 = 1433 ɦ3/ɫɦɟɧ; 
 
ɉɷɦ = 1433 ∙ 21 = 30093 ɦ3/ɦɟɫ. ɩɪɢ ɨɞɧɨɫɦɟɧɧɨɣ ɪɚɛɨɬɟ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 

 

tɜɵɟɦ =
௏ɜыɟɦ

ɉɷɱ
= ଵଵଽ଺ସହ଺ଷ଴଴ଽଷ = 40 ɦɟɫ.                                                                   (5.29) 

 
ɩɪɢ ɨɞɧɨɫɦɟɧɧɨɣ ɪɚɛɨɬɟ, 20 ɦɟɫ. ɩɪɢ ɞɜɭɯ ɫɦɟɧɧɨɣ ɪɚɛɨɬɟ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɨɞɧɨɫɦɟɧɧɨɣ ɪɚɛɨɬɟ ɫɨɫɬɚɜɥɹɟɬ:  
 ସ଴ଵଵଽ଺ସହ଺ = 0,000033 ɦɟɫ/ɦ3. 

 
Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ 

ɤɨɬɥɨɜɚɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥ ȻɟɥȺɁ 7547 ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 45 ɬɨɧ;  
ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɤɭɡɨɜɚ 21,5/2 = 10,75 ɦ3; 
ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
- ɝɪɭɠɟɧɵɣ 𝑉ɝɪ = ʹͲ⁡ɤɦ/ɱ; 
- ɩɨɪɨɠɧɢɣ 𝑉ɩɨɪ = ͵Ͳ⁡ɤɦ/ɱ. 
 
ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ 

ɪɚɡɝɪɭɡɤɢ ɩɪɢɦɟɪɧɨ 2 ɤɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɨɞɧɨɣ ɦɚɲɢɧɵ: 
 
Ɍɩ = W/ɉɷ = 21,5/199= 0,10,                                                                     (5.30) 
 
(𝑁ɚ/ɫ-1)·Ɍɩ = 𝑡ɰɚ,                                                                                         (5.31) 
 𝑁ɚ/ɫ = ଴,ହ଴,ଵ+ ͳ = ͸⁡ɦɚɲɢɧ⁡. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ: 
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nɤɨɜ = ୕ɫɚɦ୯ɤɨɜ
= ଶ଴ଷ,ଶ = ͸,ʹͷ = ͹⁡ɤɨɜɲɟɣ,⁡                                                        

(5.32) 
 

ɝɞɟ     ݍɤɨɜ- ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ; ܳɫɚɦ - ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɚɦɨɫɜɚɥɚ, ܳɫɚɦ = ʹͲ⁡ɦ3. 
ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ: 
 𝑡ɰɚ = 𝐿ɬ௏ɝɪ

+ 𝐿ɬ௏ɩɨɪ
+ (𝑡ɪ + 𝑡ɦɚɲ),                                                                      (5.33) 

 𝑡ɰɚ = ଶଶ଴+ ଶଷ଴ + ሺͲ,͵ʹ + Ͳ,Ͳʹͳሻ = Ͳ,ͷ⁡ɱ.  
 

5.4 ɉɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 
5.4.1 Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 
5.4.1.1 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ∇48,8 -∇59 ɜ ɫɟɤɰɢɹɯ №№8-19 
 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɥɢɜɧɨɣ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ ɢɦɟɟɬ 

ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ = 60 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h = 10,2 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=228 ɦ;  
Ɋɚɡɦɟɪɵ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 6 ɯ 8, ɦ; 
ɉɥɨɳɚɞɶ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ωɞɨ=48 ɦ2; 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, nɞɨ=8; 
ɇɚɯɨɞɢɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɫɟɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 
Vɞɨ =nɞɨ ∙ȼ∙ ωɜɨ=8·60·48=23040 ɦ3,                                                           (5.34) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.=B∙L∙h- Vɞɨ=60·228·10,2- 23040=116496 ɦ3.                                    (5.35) 
 
5.4.1.2 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ  

ɧɚ∇48,8-∇59 ɫɟɤɰɢɢ №№20-27 
 
ɒɢɪɢɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ - ȼ= 60ɦ. 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ h=10,2 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=180 ɦ; 
 
Ɉɛɴёɦ V=B∙L∙h =110160 ɦ3.                                                                      (5.36) 
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5.4.1.3 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ 
 
ɉɨɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ ȼ = 60 ɦ; 
ȼɵɫɨɬɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ h = 12,3 ɦ; 
Ⱦɥɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ LȽɗɋ = 180 ɦ; 
 
Ɉɛɴɟɦ V = B∙L∙h =119 360 ɦ3.                                                                   (5.37) 
 
5.4.1.4 Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ ɧɚ ∇ 48,8-∇59 ɦ ɫɟɤɰɢɢ№28-33 
 
ɒɢɪɢɧɚ ɫɟɤɰɢɣ ȼ=64 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ h=10,2 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=60 ɦ; 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɝɥɭɯɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.=B∙L∙h, ɦ3,                                                                                            (5.38) 
 
Vɛ.ɪ.=64∙60∙10,2=18960 ɦ3. 
 
5.4.1.5 Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ ɜɪɟɡɤɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ 

ɝɪɭɧɬɨɜɭɸ 
 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɫɟɤɰɢɣ №1-7. 
ɒɢɪɢɧɚ ɫɟɤɰɢɣ ȼ=130 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ h=75,4 ɦ; 
 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=130 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɪɟɡɤɢ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.=B∙L∙h/2, ɦ3,                                                                                         (5.39) 
 
Vɛ.ɪ.=((75+15/2)·130)·75,4=98260 ɦ3. 
 
 
5.4.1.6 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɨɩɪɹɝɚɸɳɢɦ ɭɫɬɨɹɦ ɦɟɠɞɭ ∇48,8 - ∇79ɦ 
 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɩɪɹɝɚɸɳɟɝɨ ɭɫɬɨɹ ɩɥɨɬɢɧɵ: 
ɒɢɪɢɧɚ ɭɫɬɨɹ ȼ=2,0 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=30 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɨɩɪɹɝɚɸɳɢɯ ɭɫɬɨɟɜ L=200 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɩɨ ɜɨɞɨɪɚɡɞɟɥɚɦ: 
 
Vɛ.ɪ.=B∙L∙h, ɦ3;                                                                                            (5.40) 
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Vɛ.ɪ.=2∙200∙30=12 000 ɦ3. 
 
ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɛɟɬɨɧɚ ɫɨɫɬɚɜɥɹɟɬ:  
 
∑W=(116496+110160+119 360+18960+98260+12 000)(Iɷɬɚɩ)+       
 

           + 600 000 (III ɷɬɚɩ) +513 450 (IV ɷɬɚɩ) +132 600(Vɷɬɚɩ)=1721286 ɦ3. 
 

5.4.2 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 
ɐɢɤɥ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ (ɨɩɚɥɭɛɨɱɧɵɟ ɢ 

ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ) ɢ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ (ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, 
ɩɨɞɝɨɬɨɜɤɚ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ, ɬɪɚɧɫɩɨɪɬ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ  
ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ), ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɭɯɨɞ ɡɚ 
ɛɟɬɨɧɨɦ, ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ.  

 
5.5 Ɍɪɚɧɫɩɨɪɬ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜɟɪɬɢɤɚɥɶɧɵɣ 
 

ɍɤɥɚɞɤɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜɵɩɨɥɧɹɟɦ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ 
ɤɪɚɧɚɦɢ ɄȻȽɋ - 1000 ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɨɨɪɭɠɟɧɢɢ.  

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ  25 - 50ɬ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɧɚ ɭɤɥɚɞɤɭ ɛɟɬɨɧɚ: 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ƚɗɋɇ 37-01-002-05 ɜɪɟɦɹ ɧɚ ɭɤɥɚɞɤɭ ɛɟɬɨɧɚ 

ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɤɪɚɧɚɦɢ ɄȻȽɋ – 1000, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ  
25-50ɬ. ɫɨɫɬɚɜɥɹɟɬ 7,62 ɦɚɲ. ɱ. ɧɚ 100ɦ3 ɛɟɬɨɧɚ.  

ȼɢɛɪɢɪɨɜɚɧɢɹ ɜɢɛɪɚɬɨɪɨɦ ɝɥɭɛɢɧɧɵɦ ɂȼ-90 ɫɨɫɬɚɜɥɹɟɬ 28,68 ɦɚɲ. ɱ. ɧɚ 
100ɦ3 ɛɟɬɨɧɚ. 

 
Tɭɤ. ɛ.  = (1721286 · 7,62)/100 = 131162 ɦɚɲ. ɱ. 
 
Tɜɢɛ. = (1721286 · 28,68)/100 = 493665 ɦɚɲ ɱ. 
 
ɋɨɫɬɚɜ ɪɚɛɨɬ:  
1. ɉɨɞɝɨɬɨɜɤɚ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ.  
2. ɉɟɪɟɝɪɭɡɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢɡ ɚɜɬɨɦɨɛɢɥɹ-ɫɚɦɨɫɜɚɥɚ ɜ ɛɚɞɶɸ.  
3. ɉɨɞɚɱɚ ɢ ɭɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ.  
4. ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ.  
5. Ɇɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ ɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

 
5.6 Ɉɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ 
 
Ɇɨɧɬɚɠ ɨɩɚɥɭɛɤɢ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ ɩɨɦɨɳɶɸ ɛɚɲɟɧɧɵɯ 

ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ ɄȻȽɋ – 1000, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 25-50ɬ. 
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Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ:  
 
Vɨɩ = ∑W · kɧ = 1721286 · 0,2 = 344257,2 ɦ2.                                          (5.41) 

 
ɝɞɟ     kɧ = 0,2 ɦ2/ɦ3 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɚɥɭɛɥɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
 

ɉɪɢɧɢɦɚɟɦ ɨɫɧɨɜɧɨɣ ɬɢɩ ɨɩɚɥɭɛɤɢ ɞɟɪɟɜɹɧɧɨɣ ɤɪɭɩɧɨɩɚɧɟɥɶɧɨɣ 
ɳɢɬɨɜɨɣ, ɩɥɨɫɤɨɣ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɢ ɧɚɤɥɨɧɧɵɦɢ ɬɹɠɚɦɢ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ: 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ƚɗɋɇ 37-01-015-07 ɜɪɟɦɹ ɧɚ ɦɨɧɬɚɠ ɨɩɚɥɭɛɤɢ 

ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɤɪɚɧɚɦɢ ɄȻȽɋ – 1000, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ  
25-50ɬ. ɫɨɫɬɚɜɥɹɟɬ 13,21 ɦɚɲ. ɱ. ɧɚ 100ɦ2 
 

Tɨɩ = (344257,2 · 13,21)/100 = 45476,4 ɦɚɲ. ɱ. 
 
ɋɨɫɬɚɜ ɪɚɛɨɬ:  
1. ɍɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ ɫ ɩɨɞɚɱɟɣ ɟɟ ɤɪɚɧɚɦɢ ɢ ɤɪɟɩɥɟɧɢɟ.  
2. Ɋɚɡɛɨɪɤɚ ɨɩɚɥɭɛɤɢ ɫ ɨɛɪɟɡɤɨɣ ɬɹɠɟɣ ɢ ɚɧɤɟɪɨɜ. 

 
5.7 Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ 
 

Ɇɨɧɬɚɠ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɜɵɩɨɥɧɹɟɦ ɫ ɩɨɦɨɳɶɸ ɛɚɲɟɧɧɵɯ 
ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ ɄȻȽɋ – 1000, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 25-50ɬ. 

Ɍɢɩ ɚɪɦɚɬɭɪɵ: ɜ ɜɢɞɟ ɚɪɦɨɫɟɬɨɤ ɢ ɚɪɦɨɩɚɤɟɬɨɜ ɦɚɫɫɨɣ ɫɜɵɲɟ 1ɬ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ: 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ƚɗɋɇ 37-01-029-06 ɜɪɟɦɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɚɪɦɚɬɭɪɧɵɯ 

ɢɡɞɟɥɢɣ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɤɪɚɧɚɦɢ ɄȻȽɋ – 1000, 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 25-50ɬ. ɫɨɫɬɚɜɥɹɟɬ 52,96 ɦɚɲ. ɱ. ɧɚ 100ɬ. ɚɪɦɚɬɭɪɵ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
 
Vɚɪ = ∑W · kɚɪ = 1721286 · 10 = 17212,86 ɬ.                                            (5.42) 
 

ɝɞɟ    kɚɪ = 10 ɤɝ/ɦ3 - ɤɨɷɮɮɢɰɢɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹ. 
 
Tɚɪ = (17212,86 · 52,96)/100 = 9115,9 ɦɚɲ. ɱ. 
 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
1. ɍɫɬɚɧɨɜɤɚ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɷɥɟɤɬɪɨɩɪɢɯɜɚɬɤɨɣ; 
2. ɋɜɚɪɤɚ ɫɬɵɤɨɜ. 
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5.8 Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɧɚ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 

 
∑ Ɍ = Tɭɤ. ɛ.+Tɜɢɛ+Tɨɩ+ Tɚɪ ,                                                                       (5.43) 
 
∑ Ɍ =131162 + 493665 + 45476,4 + 9115,9 = 679419,3ɦɚɲ.ɱ. 
 
5.9 Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 
 
Ɍɢɧɬ. = ∑ Ɍ / ∑W ,                                                                                        (5.44) 
 
Ɍɢɧɬ. = 679419,3 / 1721286 = 0,3947 ɦɚɲ. ɱ./ɦ3. 

 
5.10 ɋɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɢ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 
5.10.1 ɉɨɞɝɨɬɨɜɤɚ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ 
 
ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɛɥɨɤɨɜ ɢɦɟɸɬ ɫɜɨɟɣ ɰɟɥɶɸ 

ɨɛɟɫɩɟɱɢɬɶ ɭɫɥɨɜɢɹ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɜɟɞɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ ɛɥɨɤɟ ɢ ɞɥɹ 
ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɢ ɤɨɧɫɬɪɭɤɰɢɟɣ ɩɪɨɟɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɜɤɥɸɱɚɹ ɩɨɥɭɱɟɧɢɟ 
ɩɪɨɱɧɨɝɨ ɢ ɩɥɨɬɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɫɜɟɠɟɭɥɨɠɟɧɧɨɣ ɫɦɟɫɢ ɫ ɪɚɧɟɟ ɭɥɨɠɟɧɧɵɦ 
ɛɟɬɨɧɨɦ ɢɥɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɧɨɜɚɧɢɟɦ. 

 
ɗɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɪɚɡɞɟɥɟɧɵ ɧɚ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 
- ɭɫɬɚɧɨɜɤɚ ɬɪɟɛɭɟɦɨɝɨ ɬɢɩɚ ɨɩɚɥɭɛɤɢ ɢ ɡɚɞɟɥɤɚ ɳɟɥɟɣ; 
- ɭɫɬɚɧɨɜɤɚ ɢ ɡɚɱɢɫɬɤɚ ɩɪɨɟɤɬɧɵɯ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɭɫɬɚɧɨɜɤɚ ɚɪɦɚɬɭɪɵ ɢ ɚɩɩɚɪɚɬɭɪɵ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɪɟɠɢɦɚ ɢ ɨɦɨɧɨɥɢɱɢɜɚɧɢɹ ɲɜɨɜ - ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɬɪɭɛɵ ɨɯɥɚɠɞɟɧɢɹ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɚɪɦɚɬɭɪɚ ɢ ɞɪ.); 

- ɭɫɬɚɧɨɜɤɚ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɞɥɹ ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɭɫɬɚɧɨɜɤɚ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ; 
- ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɨɤ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɢɟɦɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
- ɩɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɛɥɨɤɨɜ; 
- ɩɪɢɟɦɤɚ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ; 
- ɩɪɨɜɟɪɤɚ ɝɨɬɨɜɧɨɫɬɢ ɜɫɟɝɨ ɬɪɚɤɬɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ - ɬɪɚɧɫɩɨɪɬɚ ɢ ɩɨɞɚɱɢ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤ ɢ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɟɤɬɧɵɦ ɭɫɥɨɜɢɹɦ. 
ȼ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɛɚɜɥɹɟɬɫɹ ɝɪɭɩɩɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 

ɭɫɬɚɧɨɜɤɟ ɬɟɩɥɹɤɨɜ ɢɥɢ ɲɚɬɪɨɜ ɢ ɩɨɞɞɟɪɠɚɧɢɸ ɜ ɧɢɯ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ. 

Ʉɚɠɞɚɹ ɝɪɭɩɩɚ ɦɟɪɨɩɪɢɹɬɢɣ ɢɦɟɟɬ ɫɜɨɣ ɧɚɛɨɪ ɪɚɛɨɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜ 
ɢɬɨɝɟ ɧɨɪɦɚɥɶɧɵɣ ɯɨɞ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɢ ɬɪɟɛɭɟɦɵɟ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɚ ɢ 
ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
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5.10.2 ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ 
 
Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɭɯɨɞɭ ɡɚ ɛɟɬɨɧɨɦ ɹɜɥɹɸɬɫɹ: 
1) ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɡɚɞɚɧɧɨɟ 

ɧɚɪɚɫɬɚɧɢɟ ɩɪɨɱɧɨɫɬɢ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɝɨ ɡɧɚɱɢɬɟɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-
ɭɫɚɞɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɬɪɟɳɢɧɵ; 

2) ɩɨɥɭɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɟɪɟɩɚɞɨɜ ɜ 
ɛɥɨɤɚɯ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɝɚɪɚɧɬɢɪɭɸɳɢɯ ɨɬɫɭɬɫɬɜɢɟ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ; 

3) ɩɪɟɞɨɯɪɚɧɟɧɢɟ ɬɜɟɪɞɟɸɳɟɝɨ ɛɟɬɨɧɚ ɨɬ ɭɞɚɪɨɜ ɢ ɞɪɭɝɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, 
ɫɧɢɠɚɸɳɢɯ ɤɚɱɟɫɬɜɨ ɛɟɬɨɧɚ ɜ ɫɨɨɪɭɠɟɧɢɢ. 

 
Ɍɟɩɥɨɜɥɚɠɧɨɫɬɧɵɣ ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɟɝɨ ɬɜɟɪɞɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɦɟɪɨɩɪɢɹɬɢɟɦ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɬɟɪɢ ɢɦ 
ɜɥɚɠɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɧɧɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɵɫɬɪɨɣ ɝɢɞɪɚɬɚɰɢɢ ɰɟɦɟɧɬɚ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɪɦɚɥɶɧɵɣ ɧɚɛɨɪ ɩɪɨɱɧɨɫɬɢ ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɭɫɚɞɨɱɧɵɯ ɬɪɟɳɢɧ. 

ɍɯɨɞ ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɩɨɞɞɟɪɠɚɧɢɢ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɱɬɨ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: ɪɚɫɩɵɥɟɧɢɟɦ ɜɨɞɵ; ɡɚɥɢɜɤɨɣ ɜɨɞɨɣ; 
ɭɤɪɵɬɢɟɦ ɩɥɟɧɤɚɦɢ, ɛɪɟɡɟɧɬɨɦ, ɦɟɲɤɨɜɢɧɨɣ, ɦɚɬɚɦɢ ɢɥɢ ɞɪɭɝɢɦɢ ɩɨɞɨɛɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ, ɭɜɥɚɠɧɹɟɦɵɦɢ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɚɪɟɧɢɹ. 

ȼ ɠɚɪɤɭɸ ɫɭɯɭɸ ɩɨɝɨɞɭ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨɥɠɧɚ ɬɚɤɠɟ ɧɚɯɨɞɢɬɶɫɹ 
ɧɟɫɧɹɬɚɹ ɞɟɪɟɜɹɧɧɚɹ ɨɩɚɥɭɛɤɚ. 
 

5.10.3 ȼɢɛɪɢɪɨɜɚɧɢɟ 
 
ȼɢɛɪɢɪɨɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɞɚɱɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɤɨɥɟɛɚɧɢɣ ɨɬ ɢɫɬɨɱɧɢɤɚ ɷɬɢɯ ɤɨɥɟɛɚɧɢɢ - ɜɢɛɪɚɬɨɪɚ. ɉɪɨɰɟɫɫ ɜɢɛɪɨɭɩɥɨɬɧɟɧɢɹ 
ɫɜɨɞɢɬɫɹ ɤ ɪɚɡɪɭɲɟɧɢɸ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɤɥɚɞɵɜɚɟɦɨɣ ɫɦɟɫɢ 
(ɬɪɟɯɮɚɡɧɨɣ) ɢ ɜ ɩɟɪɟɜɨɞɟ ɟɟ ɜ ɪɚɡɠɢɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ (ɩɥɚɫɬɢɱɧɨ-ɜɹɡɤɨɟ 
ɬɟɱɟɧɢɟ), ɩɪɢ ɤɨɬɨɪɨɣ ɫɦɟɫɶ ɩɨɞɱɢɧɹɟɬɫɹ ɞɟɣɫɬɜɢɸ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɪɚɫɬɟɤɚɟɬɫɹ, 
ɡɚɧɢɦɚɹ ɜɫɸ ɜɨɡɦɨɠɧɭɸ ɮɨɪɦɭ, ɭɩɥɨɬɧɹɟɬɫɹ ɢ ɩɪɢɨɛɪɟɬɚɟɬ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɭɸ, 
ɩɥɨɬɧɭɸ (ɩɪɢɛɥɢɠɚɸɳɭɸɫɹ ɤ ɞɜɭɯɮɚɡɧɨɣ) ɫɬɪɭɤɬɭɪɭ. ɉɪɢ ɷɬɨɦ ɡɟɪɧɚ 
ɡɚɩɨɥɧɢɬɟɥɹ ɩɟɪɟɦɟɳɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚɩɨɥɧɟɧɢɟ 
ɦɟɠɡɟɪɧɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɰɟɦɟɧɬɧɵɦ ɬɟɫɬɨɦ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɵɬɟɫɧɟɧɢɟɦ 
ɜɨɡɞɭɯɚ, ɨɬɞɟɥɟɧɢɟɦ ɱɚɫɬɢ ɜɨɞɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɭɩɥɨɬɧɹɟɦɨɣ ɫɦɟɫɢ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɜɢɛɪɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɜɨɡɞɭɯɚ ɢ ɪɚɫɯɨɞ 
ɜɨɞɵ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɫɢɬɶ ɩɥɨɬɧɨɫɬɶ 
ɢ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ. ɍɥɭɱɲɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ, ɧɨ 
ɢ ɟɝɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ ɢ ɫɬɨɣɤɨɫɬɶ ɤ ɚɝɪɟɫɫɢɜɧɵɦ 
ɫɪɟɞɚɦ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɫɬɟɩɟɧɶ ɭɩɥɨɬɧɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ 
ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ, ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɢɛɪɢɪɨɜɚɧɢɹ. 
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5.10.4. Ɂɢɦɧɢɟ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 
 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɞɨɥɠɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɨɛɟɫɩɟɱɢɬɶ: ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɢ ɭɤɥɚɞɤɟ ɟɟ ɜ ɛɥɨɤ 
ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɞɨ ɛɥɨɤɚ; ɧɚɛɨɪ 
ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɞɨ ɟɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɧɟ ɦɟɧɟɟ 40-50% ɨɬ ɟɝɨ ɦɚɪɨɱɧɨɣ 
ɩɪɨɱɧɨɫɬɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɬɨɧ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɭɤɥɚɞɵɜɚɸɬ ɢɥɢ 
ɦɟɬɨɞɨɦ «ɬɟɪɦɨɫɚ» ɜ ɨɬɤɪɵɬɵɯ ɛɥɨɤɚɯ, ɢɥɢ ɩɨɞ ɡɚɳɢɬɨɣ ɲɚɬɪɨɜ ɢɥɢ ɬɟɩɥɹɤɨɜ. 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɜ ɨɬɤɪɵɬɵɯ ɛɥɨɤɚɯ ɦɟɬɨɞɨɦ «ɬɟɪɦɨɫɚ» ɩɪɢɦɟɧɹɸɬ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ ɦɢɧɭɫ 10°ɋ, ɚ ɢɧɨɝɞɚ ɩɪɢ ɩɪɢɧɹɬɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ (ɞɨɛɚɜɨɤ, ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ) ɢ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɢɠɟ ɦɢɧɭɫ 10-15°ɋ ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ ɜ ɛɥɨɤɢ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞ ɡɚɳɢɬɨɣ ɬɟɩɥɹɤɨɜ ɢɥɢ ɲɚɬɪɨɜ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɛɥɨɤɨɜ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɢ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɟɝɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɪɟɛɭɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɨɛɨɫɧɨɜɚɧɢɹ. ȼ ɱɚɫɬɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɫɧɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ ɜ ɛɥɨɤɟ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɞɨɝɪɟɜɚ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɨɩɚɥɭɛɤɢ ɢ ɬ.ɞ. 

 
5.10.5 ȼɵɛɨɪ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ 
 
Ȼɟɬɨɧɧɵɣ ɡɚɜɨɞ ɜɵɛɢɪɚɟɦ ɰɢɤɥɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ. Ɇɚɪɤɚ DMX 7300, 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  396 ɦ3/ɱ,  ɞɨɡɢɪɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ, ɰɟɦɟɧɬ ɯɪɚɧɢɬɫɹ ɜ 
ɫɢɥɨɫɚɯ ɫ ɩɧɟɜɦɨɩɨɞɚɱɟɣ. Ʉɨɦɩɨɧɨɜɤɚ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ – ɜɟɪɬɢɤɚɥɶɧɚɹ. 
Ɂɢɦɧɟɝɨ ɢɫɩɨɥɧɟɧɢɹ. 

Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɢ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɞɟɣɫɬɜɢɹ. 
 

5.10.6 Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
 

Ⱦɥɹ ɛɚɲɟɧɧɵɯ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ ɄȻȽɋ – 1000, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 25-
50ɬ. ɩɪɢɧɢɦɚɟɦ ɛɚɞɶɸ ɨɛɴɟɦɨɦ 8 ɦ3. ȼ ɤɚɱɟɫɬɜɟ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ 
ɢɫɩɨɥɶɡɭɟɦ ɄɚɦȺɁ-580702 ɫ ɨɛɴɟɦɨɦ ɫɦɟɫɢɬɟɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ-9ɦ3. 
 

5.11 II ɷɬɚɩɚ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ 
 
ɋɨɫɬɚɜ ɪɚɛɨɬ II  ɷɬɚɩɚ: 
— ɪɚɡɨɛɪɚɬɶ ɧɢɡɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɢ ɡɚɬɨɩɢɬɶ ɤɨɬɥɨɜɚɧ; 
— ɪɚɡɨɛɪɚɬɶ ɜɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɩɪɨɩɭɫɤ ɜɨɞɵ 

ɧɚɱɧɟɬɫɹ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ; 
— ɨɬɫɵɩɚɬɶ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɞɨ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɪɚɧɚ ɜ 

ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɟ; 
— ɨɬɫɵɩɚɬɶ ɛɚɧɤɟɬ ɜ ɩɪɨɪɚɧ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ;  
— ɧɚɪɚɳɢɜɚɧɢɟ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ; 
— ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ. 
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5.11.1 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ II ɨɱɟɪɟɞɢ ɱɟɪɟɡ 

ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ  
 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 

ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɪɚɫɯɨɞɚ, ɧɚɩɨɪɚ, ɜɵɫɨɬɵ ɢ ɲɢɪɢɧɵ ɨɬɜɟɪɫɬɢɣ.  
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɟɦɫɹ ɪɚɡɦɟɪɚɦɢ 6ɦ ɜɵɫɨɬɚ, 8ɦ ɲɢɪɢɧɚ. Ɉɩɪɟɞɟɥɹɟɦ 

ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢɡ ɭɫɥɨɜɢɹ 
ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɪɭɫɥɚ ɪɟɤɢ. 

 
nmin = Q10%/(Vɞɨɧ ∙ hɪ ∙ l),                                                                            (5.45) 
 
nmin = 1233/(22 ∙ 2,1 ∙ 8) = 3ɲɬ. 
 

ɝɞɟ   ܳଵ଴%  - ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ͳʹ͵͵⁡ˏଷ/˔; 
Vɞɨɧ – ɞɨɩɭɫɬɢɦɚɹ ɧɟ ɪɚɡɦɵɜɚɟɦɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɪɭɫɥɚ 

ɪɟɤɢ ɢɥɢ ɪɢɫɛɟɪɦ, ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɫɤɚɥɵ 22 ɦ/ɫɟɤ; 
hɪ – ɝɥɭɛɢɧɚ ɪɟɤɢ ɧɚ ɪɢɫɛɟɪɦɟ ɢɥɢ ɪɭɫɥɚ ɩɨɫɥɟ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ; 
l – ɲɢɪɢɧɚ ɨɬɜɟɪɫɬɢɣ. 
 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫ ɭɱɟɬɨɦ ɝɟɨɦɟɬɪɢɢ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 6ɲɬ. 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ. 
Ⱦɥɹ ɷɬɨɝɨ ɧɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɩɟɪɟɤɪɵɬɢɹ – ɦɚɪɬ ɦɟɫɹɰ (ɜɟɫɟɧɧɹɹ ɦɟɠɟɧɶ), 
 ܳɩ  = ܳ 𝐼𝐼𝐼  = 302⁡ɦଷ/ɫ; 
 ∇ɍɇȻ(ܳ˒) = 52,2ɦ. 
 ∇ɍȼȻ(ܳ˒)  = ∇ ɍɇȻ(ܳ˒ )  + Zmax,                                                              (5.46) 
 ∇ɍȼȻ(ܳ˒)  = 52,2 + 2 = 54,2ɦ. 
 
Hɩ = (ܳ ˒/(m ∙ b ∙ √ʹ݃ ))2/3,                                                                          (5.47) 
 
Hɩ = (302/(0,35 ∙ 64 ∙ √ʹ · ͻ,ͺͳ ))2/3 = 2,2ɦ. 
 
b = n ∙l = 8 ∙ 8 =64ɦ,                                                                                    (5.48) 
 ∇ ɉȾɈ = ∇ɍȼȻ(ܳ˒)  - Hɩ = 54,2 – 2,2 = 52,0ɦ,                                        (5.49) 
 
Ɉɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɪɢɧɢɦɚɟɦ 52,0ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɨɜɨɞɤɚ ܳଵ଴% . 
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 ∇ ɜɯɨɞ ȾɈ = ∇ ɉȾɈ + h,                                                                            (5.50) 
 ∇ ɜɯɨɞ ȾɈ = 52,0 + 6 = 58,0ɦ ≥ ɍɇȻ(ܳଵ଴%)  = 53,9ɦ – ɨɬɜɟɪɫɬɢɟ ɧɟ 

ɡɚɬɨɩɥɟɧɨ. 
 
Ⱦɥɹ ɧɟɡɚɬɨɩɥɟɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɨɩɪɟɞɟɥɹɟɦ: 
 
HȾɈ = ܳ˓2/(ȝ2 ∙ ωɞɨ

2 ∙ 2g),                                                                            (5.51) 
 
HȾɈ = 12332 / (21,62 ∙ 3842 ∙ 2 ∙ 9,81) =0,001ɦ; 
 
ȝ = 1/((1+ȟɜɯ + 2gL)/C2 · R),                                                                      (5.52) 
 
ȝ = 1/((1+0,2 + 2·9,81 ·58)/243,052 · 2,4) = 21,6; 
 

ɝɞɟ    ȟɜɯ = 0,2 – 0,5, ɩɪɢɧɢɦɚɟɦ 0,2; 
L – ɞɥɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
C – ɤɨɷɮɮɢɰɢɟɧɬ ɒɟɡɢ,  
 
ɋ = 1/(n· R1/7) ,                                                                                            (5.53) 
 
n – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ, n = 0,012 – 0,013, ɩɪɢɧɢɦɚɟɦ 0,012; 
R – ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɞɢɭɫ,  
 
R = ω/χ = 48 / 20 = 2,4 ɦ;                                                                            (5.54) 
 
ɋ = 1/(0.012 · 2,41/7) = 243,05, 
 
ω – ɠɢɜɨɟ ɫɟɱɟɧɢɟ ɩɨɬɨɤɚ, 
 
ω = b·h = 8 · 6 = 48ɦ2;                                                                                (5.55) 
 
χ – ɫɦɨɱɟɧɧɵɣ ɩɟɪɢɦɟɬɪ,  
 
χ = b + 2h = 8 + 2 · 6 = 20ɦ2.                                                                      (5.56) 
 
ωɞɨ = n ∙ω = 6 ∙ 64 = 384ɦ2.                                                                         (5.57) 
 ∇ ɍȼȻ = ∇ ɉȾɈ + HȾɈ + 1/2hɞɨ = 52,0 + 0,001+ 3 = 55ɦ.                      (5.58) 

 
5.11.2 Ɉɩɪɟɞɟɥɹɟɦ ∇ ɝɪɟɛɧɹ ɩɟɪɟɦɵɱɟɤ  II ɨɱɟɪɟɞɢ 
 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫ ɭɱɟɬɨɦ ɝɟɨɦɟɬɪɢɢ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ (6 ɨɬɜ.).  
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Ɉɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ (∇ʞʓʝሻ ɩɪɢɦɟɦ ɧɚ 0,2 ɦ ɜɵɲɟ            
ɞɧɚ - 52,0ɦ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɪɯɧɹɹ ɜɵɯɨɞɧɚɹ ɤɪɨɦɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɛɭɞɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɧɚ ∇ 58,0ɦ, ɚ ∇ ɇȻ ɫɨɫɬɚɜɥɹɟɬ 52,2 ɦ.  

Ɉɩɪɟɞɟɥɹɟɦ ∇ ɝɪɟɛɧɹ ɛɚɧɤɟɬɚ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɜ 1 ɦ 
(59ɦ). 

 ∇ȽȻ = ∇ ɇȻ + ɚ = 52,2 + 0,5 = 52,7ɦ,                                                        (5.59) 
 

ɝɞɟ    a – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,5 ɦ. 
 ∇Ƚȼɉ IIɨɱ= ∇ ɍȼȻ+d= 55+1,5=56,5ɦ,                                                     (5.60)  
 ∇Ƚɇɉ IIɨɱ= ∇ ɍɇȻ+a= 53,9+0,5=54,4 ɦ.                                                 (5.61) 

 
5.11.3 ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ II ɨɱɟɪɟɞɢ 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩ ɩɟɪɟɦɵɱɟɤ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɩɟɪɟɦɵɱɤɚɦɢ I ɨɱɟɪɟɞɢ. 

ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ         
(ɪɢɫɭɧɨɤ 5.5 – 5.6).  

 

 
Ɋɢɫɭɧɨɤ 5.5− ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ 
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Ɋɢɫɭɧɨɤ 5.6 − ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ 
 

ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. ȼɪɟɦɹ 
ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɨɬɫɵɩɤɭ ɨɩɪɟɞɟɥɹɟɦ ɜ ɢɬɨɝɨɜɵɯ ɬɚɛɥɢɰɚɯ. 
 

5.12 III ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  

 
5.12.1 ɋɨɫɬɚɜ ɪɚɛɨɬ III ɷɬɚɩɚ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɹɬ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 

ɫ ɨɬɦɟɬɤɢ 59 ɞɨ 79 ɜ ɫɟɤɰɢɹɯ №№ 8-27. Ɋɚɡɛɢɪɚɸɬɫɹ ɩɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ ɢ 
ɜɨɡɜɨɞɹɬɫɹ ɝɪɭɧɬɨɜɵɟ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ ɢ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ 
ɫɨɫɬɚɜɥɹɟɬ V=600 000 ɦଷ.ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t = 5,2ɦɟɫ, ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
30000 ɦ3/ɦɟɫ. Ɍɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɤɥɚɞɤɚ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ. Ɉɛɴɟɦ ɧɟɨɛɯɨɞɢɦɨɝɨ ɝɪɭɧɬɚ ɞɥɹ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɫɨɫɬɚɜɥɹɟɬ 
1 160 000ɦଷ.  

ȼɫɟ ɪɚɛɨɬɵ III  ɷɬɚɩɚ ɜɵɩɨɥɧɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ  ɷɬɚɩɭ I. Ɉɛɴɟɦɵ ɢ ɜɪɟɦɹ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɢɬɨɝɨɜɵɯ ɬɚɛɥɢɰɚɯ.  

 
5.13 IV ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ 

ɚɝɪɟɝɚɬɨɜ 
 

5.13.1 ɋɨɫɬɚɜ ɪɚɛɨɬ IV ɷɬɚɩɚ 
 

5.13.2 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɫ ∇79  ɞɨ ∇118  
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɹɬ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ  
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ɞɨ ɨɬɦɟɬɤɢ 118. ɉɪɨɢɡɜɨɞɢɬɫɹ ɦɨɧɬɚɠ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɫɟɤɰɢɹɯ №№ 
9-19. ɉɚɪɚɥɥɟɥɶɧɨ ɩɪɨɞɨɥɠɚɟɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ. ɉɪɨɩɭɫɤ 
ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ  ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ 
ɛɟɬɨɧɚ ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ ɫɨɫɬɚɜɥɹɟɬ V=513 450 
ɦଷ.ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=11 ɦɟɫ, ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 1500 ɦ3/ɦɟɫ. Ɍɚɤɠɟ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɭɤɥɚɞɤɚ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ. 
Ɉɛɴɟɦ ɧɟɨɛɯɨɞɢɦɨɝɨ ɝɪɭɧɬɚ ɞɥɹ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɫɨɫɬɚɜɥɹɟɬ 1 160 000 ɦଷ.  

ȼɫɟ ɪɚɛɨɬɵ IV ɷɬɚɩɚ ɜɵɩɨɥɧɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ  ɷɬɚɩɭ I.  Ɉɛɴɟɦɵ ɢ ɜɪɟɦɹ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɢɬɨɝɨɜɨɣ ɬɚɛɥɢɰɟ 5.3.  
 

5.14 Vɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ 
ɚɝɪɟɝɚɬɨɜ. 

 
5.14.1 ɋɨɫɬɚɜ ɪɚɛɨɬ Vɷɬɚɩɚ 

 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɨɡɜɨɞɹɬ ɩɥɨɬɢɧɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ.  
Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɨɬɨɜɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ 

ɫɟɤɰɢɢ №№ 20-27.   
ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ. ɉɨɨɱɟɪɟɞɧɨ ɩɭɫɤɚɸɬ ɜɫɟ 

ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ.  
 

5.14.2 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭ ∇ 118 ɢ ∇126  ɜ ɫɟɤɰɢɹɯ №№ 1-33 
 

Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ 
ɫɨɫɬɚɜɥɹɟɬ V=132 600 ɦଷ.⁡ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=3 ɦɟɫ, ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
45000 ɦ3/ɦɟɫ. Ɍɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɤɥɚɞɤɚ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ  
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ. Ɉɛɴɟɦ ɧɟɨɛɯɨɞɢɦɨɝɨ ɝɪɭɧɬɚ ɞɥɹ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɫɨɫɬɚɜɥɹɟɬ 
1 160 000 ɦଷ.  

ȼɫɟ ɪɚɛɨɬɵ V ɷɬɚɩɚ ɜɵɩɨɥɧɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ  ɷɬɚɩɭ I.  Ɉɛɴɟɦɵ ɢ ɜɪɟɦɹ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɢɬɨɝɨɜɨɣ ɬɚɛɥɢɰɟ 5.3.  

 
5.15 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ 
  
5.15.1 Ɋɚɫɱɟɬ ɧɚɫɵɩɢ ɝɪɭɧɬɨɜɨɣ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ  
 
Ɉɬɫɵɩɤɚ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɩɪɨɟɤɬɧɨɣ ɨɬɦ.126,8 ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɨɫɧɨɜɧɨɝɨ ɩɟɪɢɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
ɩɥɨɬɢɧɵ ɫ ɬɪɟɬɶɟɝɨ ɩɨ ɩɹɬɵɣ ɷɬɚɩ ɜɤɥɸɱɢɬɟɥɶɧɨ. Ɋɚɡɦɟɪɵ ɨɬɫɵɩɚɟɦɨɣ 
ɝɪɭɧɬɨɜɨɣ ɱɚɫɬɢ  b=140 ɦ, a=15 ɦ, L=500 ɦ, h=78 ɦ. 

 

ɝܵɪ = ଵହ+ଵସ଴ଶ ∙ ͹ͺ = ͷ͹͵ͷɦ2. 
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Ɉɛɳɢɣ ɨɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɨ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɟ: 
 
Vɝɪ.=5735∙500=2867 500 ɦ3. 
 
Ɉɫɨɛɟɧɧɨɫɬɶ ɭɩɥɨɬɧɟɧɢɹ ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɯ ɝɪɭɧɬɨɜ, ɜ ɬɨɦ, ɱɬɨ ɨɧɢ 

ɨɬɫɵɩɚɸɬɫɹ ɫɥɨɹɦɢ ɨɬ 1 ɦ ɞɨ 15 ɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɫɩɨɫɨɛɚ. Ⱦɥɹ 
ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɚ ɢɫɩɨɥɶɡɭɟɦ ɩɧɟɜɦɨɲɢɧɧɵɟ ɤɚɬɤɢ ɬɢɩɚ Ⱦɍ-39Ⱥ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɦɚɫɫɚ 25 ɬɨɧɧ; 
- ɬɨɥɳɢɧɚ ɭɩɥɨɬɧɹɟɦɨɝɨ ɫɥɨɹ 0,35 ɦ; 
- ɲɢɪɢɧɚ ɭɩɥɨɬɧɹɟɦɨɣ ɩɨɥɨɫɵ 2,6 ɦ; 
- ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ ɩɨ ɨɞɧɨɦɭ ɫɥɟɞɭ 6-10; 
- ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ: ɪɚɛɨɱɚɹ 1,4 ɦ/ɫ, ɬɪɚɧɫɩɨɪɬɧɚɹ 6,9 ɦ/ɫ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ƚɗɋɇ 36-01-001-02 ɜɪɟɦɹ ɧɚ ɨɬɫɵɩɤɭ ɝɪɭɧɬɨɜɨɣ 

ɩɥɨɬɢɧɵ ɛɭɥɶɞɨɡɟɪɚɦɢ D375A-6 ɫ ɨɛɴɟɦɨɦ ɨɬɜɚɥɚ 108ɥ.ɫ. ɫɨɫɬɚɜɥɹɟɬ 10,63 
ɦɚɲ. ɱ. ɧɚ 1000ɦ3 ɝɪɭɧɬɚ.  

ɍɩɥɨɬɧɟɧɢɟ ɩɧɟɜɦɨɲɢɧɧɵɦ ɤɚɬɤɨɦ  Ⱦɍ-39Ⱥ ɦɚɫɫɨɣ 25ɬ. ɫɨɫɬɚɜɥɹɟɬ 1,43 
ɦɚɲ.ɱ. ɧɚ 1000 ɦ3 ɝɪɭɧɬɚ. 

 
Tɨɬ.ɝ..  = (2867 500  · 10,68)/1000 = 30624,9ɦɚɲ. ɱ.; 
 
Tɭɩ. = (2867 500  · 1,43)/1000 = 4100,5ɦɚɲ ɱ. 
 
5.16 Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɧɚ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
∑ Ɍɝɪ = Tɨɬ.ɝ..+Tɭɩ =30624,9 + 4100,5 = 34725,4ɦɚɲ.ɱ.                            (5.62) 

 
5.16.1 Ɉɩɪɟɞɟɥɹɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

 
Ɍɢɧɬ. = ∑ Ɍɝɪ / Vɝɪ = 34725,4/ 2867 500  = 0,01211 ɦɚɲ.ɱ/ɦ3.                  (5.63) 
 
5.17 ɂɬɨɝɨɜɵɟ ɬɚɛɥɢɰɵ ɩɨ ɷɬɚɩɚɦ ɪɚɛɨɬ 
 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ȻȼɊ – 3318,3 ɫɦɟɧ; 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɷɤɫɤɚɜɚɰɢɹ  0,000033 ɦɟɫ/ɦ3; 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 0,3947 ɦɟɫ/ɦ3; 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 0,01211. 
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Ɍɚɛɥɢɰɚ 5.3 – ɗɬɚɩɵ ɪɚɛɨɬ 

ɗɬɚɩ ȼɢɞ ɪɚɛɨɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɫɨɨɪɭɠɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɹ 

ɪɚɛɨɬɵ 

Ɉɛɴɟɦɵ 
ɜɵɩɨɥɧɹɟɦɵɯ 

ɪɚɛɨɬ, (ɦ3) 

ȼɪɟɦɹ 
ɜɵɩɨɥɧɟɧɢɹ 
ɪɚɛɨɬ, ɦɟɫ. 

1 

ɧɚɫɵɩɶ 
ɉɟɪɟɦɵɱɤɢ I 

ɨɱɟɪɟɞɢ 

Ɉɬɫɵɩɤɚ 
ɩɟɪɟɦɵɱɟɤ 

ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 
29 216 1,93 

Ɉɬɤɚɱɤɚ 
ɜɨɞɵ 

ɤɨɬɥɨɜɚɧ 
Ɉɫɭɲɟɧɢɹ 
ɤɨɬɥɨɜɚɧɚ 

ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 
247 401 13 ɫɭɬɨɤ 

Ɂɟɦɥɹɧɵɟ, 
ɜɵɟɦɤɚ 

Ʉɨɬɥɨɜɚɧ I 
ɨɱɟɪɟɞɢ 

Ɋɚɡɪɚɛɨɬɤɚ 
ɤɨɬɥɨɜɚɧɚ ɩɨɞ 
ɜɨɞɨɫɥɢɜɧɭɸ 

ɩɥɨɬɢɧɭ 

1125757 37 

1 Ȼɟɬɨɧɧɵɟ 
ȼɨɞɨɫɛɪɨɫɧɚɹ 

ɩɥɨɬɢɧɚ 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɜɨɞɨɫɛɪɨɫɧɨɣ 
ɩɥɨɬɢɧɵ ɜ ɬɨɦ 

ɱɢɫɥɟ ɫ 
ɞɨɧɧɵɦɢ 

ɜɨɞɨɫɛɪɨɫɚɦɢ 

116 496 
45981ɦɚɲ.ɱ. 
1 ɤɪɚɧɨɦ ɜ 1 

ɫɦɟɧɭ 

1 Ȼɟɬɨɧɧɵɟ 
ɋɬɚɧɰɢɨɧɧɚɹ 

ɱɚɫɬɶ ɩɥɨɬɢɧɵ 

ȼɨɡɜɟɞɟɧɢɟ 
ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɫɬɚɧɰɢɨɧɧɨɣ 

ɩɥɨɬɢɧɵ 

110 160 

43480,1 
ɦɚɲ.ɱ. 1 

ɤɪɚɧɨɦ ɜ 1 
ɫɦɟɧɭ 

1 Ȼɟɬɨɧɧɵɟ Ɂɞɚɧɢɟ Ƚɗɋ 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɩɨɞɜɨɞɧɨɣ 

ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ 

119 360 

47111,4 
ɦɚɲ.ɱ. 1 

ɤɪɚɧɨɦ ɜ 1 
ɫɦɟɧɭ 

1 Ȼɟɬɨɧɧɵɟ Ɍɟɥɨ ɩɥɨɬɢɧɵ 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɝɥɭɯɢɯ ɫɟɤɰɢɣ 
28-33 ɫ ∇48,8 

ɞɨ ∇59 

18 960 

7483,5 
ɦɚɲ.ɱ. 1 

ɤɪɚɧɨɦ ɜ 1 
ɫɦɟɧɭ 

1 Ȼɟɬɨɧɧɵɟ 
Ʌɟɜɨɛɟɪɟɠɧɚɹ 

ɝɪɭɧɬɨɜɚɹ 
ɩɥɨɬɢɧɚ 

ȼɪɟɡɤɚ ɜ 
ɝɪɭɧɬɨɜɭɸ 

ɩɥɨɬɢɧɭ 
98 260 1190 

2 Ɂɟɦɥɹɧɵɟ 
ɉɟɪɟɦɵɱɤɢ II  

ɨɱɟɪɟɞɢ 

Ɉɬɫɵɩɤɚ 
ɛɚɧɤɟɬɚ ɢ 
ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ 
ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 

18471 1,2 

2 
Ɉɬɤɚɱɤɚ 

ɜɨɞɵ 
Ʉɨɬɥɨɜɚɧ 

Ɉɫɭɲɟɧɢɟ 
ɤɨɬɥɨɜɚɧɚ 

148 400 8 ɫɭɬɨɤ 

2 Ɂɟɦɥɹɧɵɟ Ʉɨɬɥɨɜɚɧ 

Ɋɚɡɪɚɛɨɬɤɚ 
ɤɨɬɥɨɜɚɧɚ ɩɨɞ 

ɝɪɭɧɬɨɜɭɸ 
ɩɥɨɬɢɧɭ 

240 000 8 

3 Ɂɟɦɥɹɧɵɟ 
Ƚɪɭɧɬɨɜɚɹ 

ɩɪɚɜɨɛɟɪɟɠɧɚɹ 
ɩɥɨɬɢɧɚ 

Ɉɬɫɵɩɤɚ  
ɝɪɭɧɬɨɜɨɣ 

ɩɪɚɜɨɛɟɪɟɠɧɨɣ 
ɩɥɨɬɢɧɵ 

1 160 000 14048 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.3 

ɗɬɚɩ ȼɢɞ ɪɚɛɨɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɫɨɨɪɭɠɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɹ 

ɪɚɛɨɬɵ 

Ɉɛɴɟɦɵ 
ɜɵɩɨɥɧɹɟɦɵɯ 

ɪɚɛɨɬ, (ɦ3) 

ȼɪɟɦɹ 
ɜɵɩɨɥɧɟɧɢɹ 
ɪɚɛɨɬ, ɦɟɫ. 

3 Ȼɟɬɨɧɧɵɟ Ɍɟɥɨ ɩɥɨɬɢɧɵ 
ɇɚɪɚɳɢɜɚɧɢɟ 
ɫɨɨɪɭɠɟɧɢɣ ɫ ∇59 ɞɨ ∇79 

600 000 

236820 
ɦɚɲ.ɱ. 1 

ɤɪɚɧɨɦ ɜ 1 
ɫɦɟɧɭ 

4 Ɂɟɦɥɹɧɵɟ 
Ƚɪɭɧɬɨɜɚɹ 

ɥɟɜɨɛɟɪɟɠɧɚɹ 
ɩɥɨɬɢɧɚ 

Ɉɬɫɵɩɤɚ 
ɝɪɭɧɬɨɜɨɣ 

ɥɟɜɨɛɟɪɟɠɧɨɣ 
ɩɥɨɬɢɧɵ 

1 160 000 14047 

4 Ȼɟɬɨɧɧɵɟ Ɍɟɥɨ ɩɥɨɬɢɧɵ 

ɇɚɪɚɳɢɜɚɧɢɟ 
ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɨɬɦ.118 ɞɨ 
ɨɬɦ.126 

513 450 

202658,7 
ɦɚɲ.ɱ. 1 

ɤɪɚɧɨɦ ɜ 1 
ɫɦɟɧɭ 

5 ɇɚɫɵɩɶ 
Ƚɪɭɧɬɨɜɚɹ 

ɩɪɚɜɨɛɟɪɟɠɧɚɹ 
ɩɥɨɬɢɧɚ 

Ɉɬɫɵɩɤɚ 
ɝɪɭɧɬɨɜɨɣ 

ɩɪɚɜɨɛɟɪɟɠɧɨɣ 
ɩɥɨɬɢɧɵ ɞɨ 
ɩɪɨɟɤɬɧɨɣ 

ɨɬɦ.126 

1 160 000 14048 

5 Ȼɟɬɨɧɧɵɟ Ɍɟɥɨ ɩɥɨɬɢɧɵ 

ɇɚɪɚɳɢɜɚɧɢɟ 
ɫɨɨɪɭɠɟɧɢɣ ɞɨ 

ɩɪɨɟɤɬɧɨɣ 
ɨɬɦ.126 

132 600 

52337,2 
ɦɚɲ.ɱ. 1 

ɤɪɚɧɨɦ ɜ 1 
ɫɦɟɧɭ 
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6 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

6.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ⱥɥɚɩɚɟɜɫɤɢɣ ɝɢɞɪɨɭɡɟɥ  ɪɚɫɩɨɥɨɠɟɧ ɜ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ  ɧɚ ɪɟɤɟ 
Ɍɚɜɞɚ 5 ɤɦ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɩɨɫɟɥɤɚ ɉɟɥɵɦ.  

ɂɫɬɨɤ ɪ.Ɍɚɜɞɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɜɨɫɬɨɱɧɨɦ ɫɤɥɨɧɟ ɍɪɚɥɶɫɤɢɯ ɝɨɪ, ɜ ɦɟɫɬɟ 
ɫɥɢɹɧɢɹ ɪɟɤ ɋɨɫɶɜɚ ɢ Ʌɨɫɶɜɚ. Ⱦɥɢɧɚ ɪɟɤɢ - 719 ɤɦ. ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɨɜɨɥɶɧɨ 
ɪɚɜɧɢɧɧɭɸ ɫɬɟɩɶ, ɜɟɪɯɧɹɹ, ɜɨɫɬɨɱɧɚɹ ɱɚɫɬɶ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬ ɜɵɫɨɬɵ 237 ɦ. 
ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 88100 ɤɦ², ɫɪɟɞɧɢɣ ɭɤɥɨɧ — 
0,02 ɦ/ɤɦ, ɲɢɪɢɧɚ ɪɟɤɢ ɞɨ 250 ɦ, ɝɥɭɛɢɧɚ ɞɨ 8 ɦ. 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ, ɫɧɟɝɨɜɨɟ ɩɢɬɚɧɢɟ ɩɪɟɨɛɥɚɞɚɟɬ.  
Ʌɟɞɨɫɬɚɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɧɨɹɛɪɹ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ  
ɚɩɪɟɥɹ.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 
+1°ɋ ɞɨ +1,5°ɋ ‚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ  -39°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ +40°ɋ. 
Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 400 ɦɦ (ɨɬ 350 ɞɨ 450 ɦɦ). 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ Ɍɚɜɞɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɬɜɨɪɟ ɹɜɥɹɟɬɫɹ ɫɛɪɨɫ ɧɟɨɱɢɳɟɧɧɵɯ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ 
ɤɨɦɦɭɧɚɥɶɧɵɯ, ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ 
ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɫɬɜɨɪɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ȼɨ ɦɧɨɝɢɯ ɦɟɫɬɚɯ ɞɧɨ ɪɟɤɢ ɡɚɜɚɥɟɧɨ 
ɛɪёɜɧɚɦɢ, ɭɬɨɧɭɜɲɢɦɢ ɜɨ ɜɪɟɦɹ ɫɩɥɚɜɚ ɥɟɫɚ, ɤɨɟ-ɝɞɟ ɬɨɥɳɢɧɚ ɢɯ ɫɥɨɹ 
ɞɨɫɬɢɝɚɟɬ 7 ɦɟɬɪɨɜ. Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ 
ɪɟɤɭ ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ 
ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɫ ɥɢɜɧɟɜɵɦɢ ɜɨɞɚɦɢ ɫ ɬɟɪɪɢɬɨɪɢɟɣ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɹɜɥɹɸɬɫɹ: ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɧɢɬɪɢɬɵ, ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ, ɚɡɨɬ 
ɚɦɦɨɧɢɣɧɵɣ, ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ȻɉɄ, ɏɉɄ, ɦɢɧɟɪɚɥɢɡɚɰɢɢ, ɰɜɟɬɧɨɫɬɢ ɢ ɦɭɬɧɨɫɬɢ.  

Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɟɬ 
ɥɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, 56% ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɩɨɤɪɵɬɚ ɥɟɫɨɦ. Ʉɪɨɦɤɢ  ɬɟɪɪɚɫ 
ɢ ɨɫɬɪɨɜɚ ɪɟɤɢ Ɍɚɜɞɵ ɩɨɪɨɫɥɢ ɢɜɨɜɵɦɢ ɢ ɜɟɬɥɨɜɵɦɢ ɥɟɫɚɦɢ ɫ ɩɨɞɥɟɫɤɨɦ ɢɡ 
ɫɟɪɨɣ ɨɥɶɯɢ, ɱɟɪɟɦɭɯɢ, ɱɟɪɧɨɣ ɫɦɨɪɨɞɢɧɵ, ɞɟɪɟɧɚ, ɲɢɩɨɜɧɢɤɚ, ɜɫɬɪɟɱɚɟɬɫɹ 
ɨɫɨɤɨɪɶ — ɱɟɪɧɵɣ ɬɨɩɨɥɶ, ɫɨɫɧɚ ɡɚɧɢɦɚɟɬ ɞɨ 40% ɥɟɫɨɩɨɤɪɵɬɨɣ ɩɥɨɳɚɞɢ.  

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ  ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɨɛɢɬɚɟɬ ɩɨɥɨɜɢɧɚ 
ɜɢɞɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɢɡ 90, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɫɢɛɢɪɫɤɨɣ ɬɚɣɝɟ, ɨɤɨɥɨ 100 
ɜɢɞɨɜ ɩɬɢɰ, ɨɤɨɥɨ 30 ɜɢɞɨɜ ɪɵɛ. Ɍɚёɠɧɚɹ ɝɪɭɩɩɚ ɠɢɜɨɬɧɵɯ, ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɯ 
ɠɢɬɶ ɢɦɟɧɧɨ ɜ ɯɜɨɣɧɵɯ ɥɟɫɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɨɫɨɦɚɯɨɣ, ɛɭɪɭɧɞɭɤɨɦ, ɤɨɥɨɧɤɨɦ, 
ɫɨɛɨɥɟɦ (Ɍɨɩɨɥɶɫɤɢɣ ɩɨɞɜɢɞ ɫɨ ɫɜɟɬɥɨɣ ɨɤɪɚɫɤɨɣ ɦɟɯɚ). Ʌɟɫɚ ɜɯɨɞɹɬ ɜ ɚɪɟɚɥ 
ɫɨɜɦɟɫɬɧɨɝɨ ɨɛɢɬɚɧɢɹ ɫɨɛɨɥɹ ɢ ɤɭɧɢɰɵ, ɝɞɟ ɜɫɬɪɟɱɚɸɬɫɹ ɢɯ ɩɨɦɟɫɶ — ɤɢɞɭɫ. 
ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɬɚɤɠɟ ɞɪɭɝɢɟ ɩɭɲɧɵɟ ɡɜɟɪɢ: ɥɢɫɢɰɚ, ɝɨɪɧɨɫɬɚɣ, ɥɢɫɚ, 
ɛɟɥɤɢ – ɨɛɵɤɧɨɜɟɧɧɚɹ ɢ ɥɟɬɹɝɚ.  

Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɫɟɜɟɪɧɵɣ 
ɨɥɟɧɶ, ɨɛɵɤɧɨɜɟɧɧɵɣ ёɠ, ɜɵɞɪɚ, ɟɜɪɨɩɟɣɫɤɚɹ ɧɨɪɤɚ, ɥɟɬɹɝɚ, ɦɚɥɚɹ ɜɵɩɶ, 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BF%D1%8C
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ɥɟɛɟɞɢ, ɛɟɥɵɣ ɚɢɫɬ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ 
ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ Ⱥɥɚɩɚɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ 
ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ 
ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ɍɚɜɞɚ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɥɟɳ, ɹɡɶ, ɫɭɞɚɤ, 
ɫɬɟɪɥɹɞɶ, ɳɭɤɚ, ɧɟɥɶɦɚ, ɨɫɟɬɪ ɢ ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ 
ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ 
(ɜɵɥɨɜɚ) ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ 
ɨɛɴɟɤɬɚɦ ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ Ɍɚɜɞɚ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ 
ɜɨɞɧɨɦɭ ɨɛɴɟɤɬɭ ɜɵɫɲɟɣ ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ 
ɫɬɨɱɧɵɯ  ɜɨɞ ɜ ɪ.Ɍɚɜɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  
ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

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

6.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 

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

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

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

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

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

− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 

 1) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  

2) ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ Ɍɚɜɞɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ⱥɥɚɩɚɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 

ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

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

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

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

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

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

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

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 
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1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

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

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

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

 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 

ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  
- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 

ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

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

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

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

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

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

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

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

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:

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

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

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ.  

 
2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       

 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          
 2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ;     

2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ; 

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 

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

 
6.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

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

6.4.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
 M = ୒∙୯ଵ଴଴% ∙ ρ, ɬ;                                                                                              (6.1) 

 
ɝɞɟ    𝑁- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (1709286 ɦ3); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%); 
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𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,5 ɬ/ɦ3), 
 M = ୒∙୯ଵ଴଴% = ଵ଻଴ଽଶ଼଺∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͹͸ͻͳ͹⁡ɬ.                                                      (6.2) 

 
6.4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ 

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

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

 M = ୒∙୯ଵ଴଴% ∙ ρ,ɬ;                                                                                               (6.3) 

 
ɝɞɟ     𝑁- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (203 ɬ); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%); 𝜌- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (𝜌 =2,0 ɬ/ɦ3); 

 M = ୒∙୯ଵ଴଴% = ଶ଴ଷ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = Ͷ,Ͳ͸⁡ɬ.                                                                (6.4) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 76917 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 4,06 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
6.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

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

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

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

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
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4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

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

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

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ 
ɩɭɧɤɬ – ɩ. ɉɟɥɵɦ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 
ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

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

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɉɟɥɵɦ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 : 

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

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
7.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɡɥɨɠɟɧɵ ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɋ Ɋɨɫɫɢɢ». ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɚɧɰɢɢ. 

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɚɧɰɢɢ ɨɛɹɡɚɧɵ: 
 - Ɉɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ ɜɫɟɦɢ 

ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɛɨɬɧɢɤɚɦɢ (ɂɌɊ), ɪɚɛɨɱɢɦɢ ɢ ɫɥɭɠɚɳɢɦɢ. 
- ɋɨɡɞɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɤɨɦɢɫɫɢɸ ɢ ɞɨɛɪɨɜɨɥɶɧɵɟ ɩɨɠɚɪɧɵɟ 

ɮɨɪɦɢɪɨɜɚɧɢɹ (ȾɉɎ), ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɪɟɝɭɥɹɪɧɭɸ ɪɚɛɨɬɭ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɨɥɨɠɟɧɢɹɦɢ. 

- Ɉɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫ ɜɵɞɟɥɟɧɢɟɦ 
ɧɟɨɛɯɨɞɢɦɵɯ ɚɫɫɢɝɧɨɜɚɧɢɣ ɧɚ ɭɬɜɟɪɠɞɟɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. 

- ɍɫɬɚɧɨɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
(ɰɟɯɚɯ, ɥɚɛɨɪɚɬɨɪɢɹɯ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɚɯ ɢ ɬ.ɩ.), ɚ ɬɚɤɠɟ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

- Ɉɩɪɟɞɟɥɢɬɶ ɤɨɧɤɪɟɬɧɵɣ ɩɨɪɹɞɨɤ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ 
ɢ ɞɪɭɝɢɯ ɨɝɧɟɨɩɚɫɧɵɯ ɪɚɛɨɬ ɩɪɢ ɪɟɦɨɧɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ ɩɟɪɫɨɧɚɥɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ. 

- ɍɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɫɩɪɚɜɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, 
ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɫɜɹɡɢ ɢ ɞɪɭɝɢɯ ɫɢɫɬɟɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ. ɉɪɢɧɢɦɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɨɛɧɚɪɭɠɟɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ. 

- ɇɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɝɪɚɧɢɱɢɬɶ ɡɨɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɦɟɠɞɭ ɰɟɯɚɦɢ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɞɡɨɪɚ ɪɚɛɨɬɧɢɤɚɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ 
ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ, ɪɟɦɨɧɬɨɦ ɢ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɭɫɬɚɧɨɜɨɤ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ 
ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ. 

Ɍɚɛɥɢɱɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɮɚɦɢɥɢɢ ɢ ɞɨɥɠɧɨɫɬɢ ɥɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ. 
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- ɉɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɛɨɟɫɩɨɫɨɛɧɨɫɬɶ ɨɛɴɟɤɬɨɜɨɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ 
ɆȼȾ ɊɎ ɢ ɞɨɛɪɨɜɨɥɶɧɵɯ ɩɨɠɚɪɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɣ ɨɛɴɟɤɬɚ ɢ ɩɪɢɧɢɦɚɬɶ 
ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɤ ɭɥɭɱɲɟɧɢɸ ɢɯ ɪɚɛɨɬɵ. 

- Ɉɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɢɡɥɨɠɟɧɧɵɯ ɜ 
ɞɟɣɫɬɜɭɸɳɢɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɚɯ, «ɉɪɚɜɢɥɚɯ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ» (ɞɚɥɟɟ - ɉɌɗ), «ɉɪɚɜɢɥɚɯ 
ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» (ɉɍɗ), ɜ ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɚɯ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɲɟɫɬɨɹɳɢɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɨɬɪɚɫɥɢ, ɜ ɩɪɟɞɩɢɫɚɧɢɹɯ Ɋɉ «ɗɧɟɪɝɨɬɟɯɧɚɞɡɨɪ» ɢ ɨɪɝɚɧɨɜ ɩɨɠɚɪɧɨɣ 
ɨɯɪɚɧɵ ɆȼȾ Ɋɨɫɫɢɢ ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

- Ɉ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɧɚ ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɫɨɨɛɳɚɬɶ ɜ 
ɜɵɲɟɫɬɨɹɳɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɧɚɡɧɚɱɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɂɧɫɬɪɭɤɰɢɟɣ ɩɨ 
ɪɚɫɫɥɟɞɨɜɚɧɢɸ ɢ ɭɱɟɬɭ ɩɨɠɚɪɨɜ, ɩɪɨɢɫɲɟɞɲɢɯ ɧɚ ɨɛɴɟɤɬɚɯ ɷɧɟɪɝɟɬɢɤɢ» 
ɫɩɟɰɢɚɥɶɧɭɸ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

- Ɉɩɪɟɞɟɥɢɬɶ ɩɨɪɹɞɨɤ ɜɵɞɚɱɢ ɩɢɫɶɦɟɧɧɨɝɨ ɞɨɩɭɫɤɚ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ 
ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɢ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ ɩɨɠɚɪɧɨɣ 
ɨɯɪɚɧɵ. 

 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɰɟɯɨɜ, 

ɥɚɛɨɪɚɬɨɪɢɣ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɨɜ ɢ ɞɪɭɝɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɣ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɷɬɢɯ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ, ɢɫɩɨɥɧɹɸɳɢɯ ɢɯ 
ɨɛɹɡɚɧɧɨɫɬɢ. 

 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɚɱɚɥɶɧɢɤɢ 

ɰɟɯɨɜ, ɩɨɞɫɬɚɧɰɢɣ, ɥɚɛɨɪɚɬɨɪɢɣ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɨɜ ɢ ɬ.ɩ., ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ 
ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

- Ɉɛɟɫɩɟɱɢɬɶ ɧɚ ɜɜɟɪɟɧɧɵɯ ɢɦ ɭɱɚɫɬɤɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɛɥɸɞɟɧɢɟ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɩɨɜɵɲɚɸɳɢɯ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

- Ɉɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɩɪɨɟɤɬɧɵɦɢ ɪɟɲɟɧɢɹɦɢ. 
ɇɟɦɟɞɥɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɨɛɧɚɪɭɠɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ. 

- Ɉɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɩɨ 
ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

- Ɉɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɰɟɯɚ ɢ ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ. ɍɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɭɛɨɪɤɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɩɨɦɟɳɟɧɢɣ, ɚ ɬɚɤɠɟ 
ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɫɟɬɢ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɞɟɠɭɪɧɨɝɨ 
ɨɫɜɟɳɟɧɢɹ, ɫɢɫɬɟɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɧɟɩɪɟɪɵɜɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ. 
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- ɍɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

- ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɚɯ, 
ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ 
ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, 
ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ 
ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ ɞɥɹ ɤɚɠɞɨɝɨ ɰɟɯɚ, ɥɚɛɨɪɚɬɨɪɢɢ, 

ɦɚɫɬɟɪɫɤɨɣ, ɫɤɥɚɞɚ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɤɪɟɬɧɚɹ ɢɧɫɬɪɭɤɰɢɹ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɜɵɜɟɲɢɜɚɟɬɫɹ ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ. 

ɂɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɟɪɟɫɦɚɬɪɢɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɚɧɚɥɢɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɩɨɪɹɠɟɧɢɣ 
ɜɵɲɟɫɬɨɹɳɢɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɯɨɡɹɣɫɬɜɨɦ ɨɬɪɚɫɥɢ, 
ɚ ɬɚɤɠɟ ɩɪɢ ɫɦɟɧɟ ɩɟɪɜɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ, ɧɨ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 3 ɝɨɞɚ. 

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɡɧɚɤɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɇɉȻ 160-97 «ɐɜɟɬɚ ɫɢɝɧɚɥɶɧɵɟ. Ɂɧɚɤɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼɢɞɵ, ɪɚɡɦɟɪɵ, ɨɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ». 

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

ɉɪɢ ɧɚɪɭɲɟɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ɪɚɛɨɬɵ, ɜ ɞɪɭɝɢɯ 
ɦɟɫɬɚɯ ɰɟɯɚ ɢɥɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟ ɩɨ ɩɪɹɦɨɦɭ ɧɚɡɧɚɱɟɧɢɸ 
ɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɹɡɚɧ ɧɟɦɟɞɥɟɧɧɨ 
ɭɤɚɡɚɬɶ ɨɛ ɷɬɨɦ ɧɚɪɭɲɢɬɟɥɸ ɢ ɫɨɨɛɳɢɬɶ ɥɢɰɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɢɥɢ ɪɭɤɨɜɨɞɢɬɟɥɸ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɫɬɪɨɹɳɢɯɫɹ Ƚɗɋ. 

Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɞɟɣɫɬɜɢɹ ɢɥɢ ɛɟɡɞɟɣɫɬɜɢɹ ɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

ɇɚ ɜɫɟɯ Ƚɗɋ ɞɨɥɠɧɚ ɩɪɢɦɟɧɹɬɶɫɹ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɚɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɩɨɪɹɞɤɟ ɩɪɨɞɭɤɰɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɦɚɬɟɪɢɚɥɵ ɢ ɜɟɳɟɫɬɜɚ, ɩɟɪɟɱɟɧɶ ɤɨɬɨɪɵɯ 
ɨɩɪɟɞɟɥɹɟɬɫɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɥɭɠɛɨɣ. 
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7.1.1 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
- ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
- ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 63 ɆȼȺ; 
- ɪɟɚɤɬɨɪɵ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 63 ɆȼȺ; 
- ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
- ɩɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
 
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ ɜɵɡɜɚɧɧɵɯ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɭɸɬ 
ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɫɤ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 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. ɒɚɝ ɨɬɜɟɪɫɬɢɣ ɩɪɢɧɢɦɚɟɬɫɹ 80-100 ɦɦ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɥɨɬɧɨɫɬɶ ɜɨɞɹɧɵɯ ɫɬɪɭɣ, ɫɨɡɞɚɸɳɢɯ ɜɨɞɹɧɭɸ ɡɚɜɟɫɭ. 
ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫ ɞɟɣɫɬɜɢɟɦ 
ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. ɇɚ ɩɪɚɤɬɢɤɟ ɜɜɨɞ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ ɩɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɹɜɧɵɯ ɩɪɢɡɧɚɤɨɜ 
ɩɨɠɚɪɚ (ɧɚɥɢɱɢɟ ɫɢɥɶɧɨɝɨ ɡɚɞɵɦɥɟɧɢɹ). 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ 
ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ 
ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. ɑɢɫɥɨ ɨɪɨɫɢɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩɨɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɩɥɨɳɚɞɶɸ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

ȼɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɩɪɢ ɩɨɠɚɪɟ ɧɚɪɭɲɚɟɬɫɹ 
ɩɥɨɬɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɚɫɥɨ 
ɦɨɠɟɬ ɪɚɡɥɢɬɶɫɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɫɦɟɲɢɜɚɹɫɶ ɫ ɜɨɞɨɣ, ɩɪɢɦɟɧɹɟɦɨɣ ɩɪɢ 
ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɟɦɤɨɫɬɢ, ɤɭɞɚ ɞɨɥɠɧɚ ɫɥɢɜɚɬɶɫɹ ɜɨɞɧɨ-ɦɚɫɥɹɧɚɹ ɫɦɟɫɶ, 
ɨɛɪɚɡɭɸɳɚɹɫɹ ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ ɦɚɫɥɨɫɛɨɪɧɢɤɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɵ ɢ ɦɚɫɥɚ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɡɨɜɚɹ ɡɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɫɢɫɬɟɦɭ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɨɥɶɤɨ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ 
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ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ 
ɩɨɠɚɪɚ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɫɤ ɫɢɫɬɟɦɵ ɢ ɩɨɞɚɱɚ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɨɛɴɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɦɢ ɨɫɧɚɳɚɸɬɫɹ ɨɛɴɟɤɬɵ. 

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ 
 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ.  

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɧɢɤɢ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɩɪɢɜɥɟɤɚɟɦɵɯ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ, ɞɨɥɠɧɵ ɡɧɚɬɶ ɢ ɜɵɩɨɥɧɹɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ Ⱥɥɚɩɚɟɜɫɤɨɣ 

Ƚɗɋ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɫɹ ɫɥɟɞɭɸɳɟɟ: 
- ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ. 

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

- ɋɨɨɪɭɠɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 

- ɍ ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) Ƚɗɋ ɧɚ ɫɥɭɱɚɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ 
ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ Ƚɗɋ. ȼ ɦɟɪɨɩɪɢɹɬɢɹɯ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɤɨɧɤɪɟɬɧɵɟ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ Ƚɗɋ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɜ ɫɥɭɱɚɟ ɪɟɚɥɢɡɭɟɦɨɣ 
ɜɨɡɦɨɠɧɨɫɬɢ) ɢɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ 
ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ. 

- Ⱦɥɹ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɢ ɩɭɬɢ 
ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɪɚɫɱɟɬɧɨ-ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ 
ɝɪɭɧɬɚ ɧɚ ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, 
ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ. 
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- ɗɤɫɩɥɢɤɚɰɢɢ ɩɥɚɧɵ ɷɜɚɤɭɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ 
ɦɟɫɬɚɯ. ɗɤɫɩɥɢɤɚɰɢɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɧɵ 
ɩɨɞɫɜɟɱɢɜɚɬɶɫɹ ɨɬ ɪɟɡɟɪɜɧɵɯ ɚɜɬɨɧɨɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 

- ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɜɢɞɢɦɵɦɢ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ ɫ 
ɚɜɬɨɧɨɦɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ. 

- ɍɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ ɢ ɟɝɨ ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

- ɉɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɪɢ ɷɬɨɦ ɜ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɫɱɟɬɧɨ-ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɋɂɁ ɢ 
ɞɵɯɚɬɟɥɶɧɵɯ ɫɦɟɫɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ. 

 
ɉɟɪɫɨɧɚɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ Ƚɗɋ, ɞɨɥɠɟɧ ɛɵɬɶ ɢɡɜɟɳɟɧ ɢ 

ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨ ɧɚɥɢɱɢɢ ɢ ɩɨɪɹɞɤɟ ɨɛɧɨɜɥɟɧɢɹ ɜ ɧɢɯ ɡɚɩɚɫɨɜ 
ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢ ɜɨɞɵ ɞɥɹ ɫɚɧɢɬɚɪɧɵɯ ɧɭɠɞ, ɨ ɧɚɥɢɱɢɢ ɢ ɩɨɪɹɞɤɟ ɩɨɥɶɡɨɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ. 

 
Ɋɭɤɨɜɨɞɫɬɜɨ Ƚɗɋ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ Ƚɗɋ ɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ 
ɫɬɚɧɞɚɪɬɚ, ɬɪɟɛɨɜɚɧɢɣ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɟɣ 
ɢ ɬɪɟɧɢɪɨɜɨɤ ɞɥɹ ɨɬɪɚɛɨɬɤɢ ɧɚɜɵɤɨɜ ɩɨ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ 
ɩɨɹɜɥɟɧɢɹ ɭɝɪɨɡɵ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ, ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɢ 
ɩɨɥɶɡɨɜɚɧɢɸ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɡɚɳɢɬɢɬɶ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɡɚɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ 
ɡɞɚɧɢɹ Ƚɗɋ, ɚ ɬɚɤɠɟ ɧɚɜɵɤɨɜ ɩɨ ɡɚɤɪɵɬɢɸ ɜɪɭɱɧɭɸ ɡɚɬɜɨɪɨɜ ɧɚ ɝɪɟɛɧɟ 
ɩɥɨɬɢɧɵ ɢ ɞɜɟɪɟɣ ɜ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɹɯ. 

 
ɉɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɪɚɛɨɬɚɯ ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ, 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɢɧɫɬɪɭɦɟɧɬ ɢ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɟɞɟɪɚɥɶɧɵɯ ɨɪɝɚɧɨɜ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɜ ɫɮɟɪɚɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ, 
ɢɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ. 

 
Ɋɭɤɨɜɨɞɫɬɜɨ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ 

ɩɪɨɜɟɪɤɢ: 
- ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ 

ɢɥɢ ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ,  
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- ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 

- ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ 
ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ 
ɧɚɡɧɚɱɟɧɢɸ; 

-ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɧɨɪɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɩɪɚɜɢɥɶɧɵɦ, ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɛɨɬɧɢɤɚɦɢ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɞɪɭɝɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

 
Ɋɭɤɨɜɨɞɫɬɜɨ Ƚɗɋ ɨɛɹɡɚɧɵ: 
- ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɫɨɛɥɸɞɟɧɢɸ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ 

ɦɟɫɬɚɯ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɢ ɚɤɜɚɬɨɪɢɹɯ, 
- ɫɨɡɞɚɜɚɬɶ ɧɚ Ƚɗɋ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɝɢɝɢɟɧɢɱɟɫɤɢɦ 

ɧɨɪɦɚɬɢɜɚɦ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢɡ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɝɢɝɢɟɧɢɱɟɫɤɨɣ ɨɰɟɧɤɟ ɮɚɤɬɨɪɨɜ 
ɪɚɛɨɱɟɣ ɫɪɟɞɵ  

 
Ɋɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

 
ȼ ɞɨɥɠɧɨɫɬɧɨɣ ɢɧɫɬɪɭɤɰɢɢ (ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɪɚɛɨɱɟɦ 

ɦɟɫɬɟ) ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɥɨɠɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɢ ɦɟɪɵ ɩɨ ɢɫɤɥɸɱɟɧɢɸ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫɢɫɬɟɦ 
ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ ɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ, ɚ ɬɚɤɠɟ ɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ  
 

8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɬɢ ɷɬɚɩɵ 
ɭɤɪɭɩɧёɧɨ ɩɨɤɚɡɚɧɵ ɜ ɤɚɥɟɧɞɚɪɧɨɦ ɝɪɚɮɢɤɟ. 

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 1262 1262 1262 1262 1262 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

6900 6900 6900 6900 6900 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ·ɱ 

8707248 8707248 8707248 8707248 8707248 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ      
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

1,0 1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ      
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 

87072,48 87072,48 87072,48 87072,48 87072,48 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ                 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 

8620175 8620175 8620175 8620175 8620175 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ/ Ɇȼɬ·ɱ 

1253 1286 1318 1349 1379 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 900,0 923,7 946,7 969,0 990,0 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ.ɪɭɛ 137,3 140,9 144,4 147,8 151,1 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɤɭɩɚɟɦɨɫɬɶ ɩɪɨɟɤɬɚ ɧɚɱɚɥɚɫɶ ɱɟɪɟɡ 6,7 ɥɟɬ (81 ɦɟɫɹɰɚ) 
ɩɨɫɥɟ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №92 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

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

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
1) Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
2) Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
3) ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
4) Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
5) Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
6) ɇɚɥɨɝ ɧɚ ɜɨɞɭ. 
 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 107,7 322,04 
ɉɪɨɱɢɟ 165,3 345,77 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 273,0 667,08 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1.3. 

 
Ɍɚɛɥɢɰɟ 8.1.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ % 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
ɨɬ 1 ɞɨ 5 ɥɟɬ 0,06 
ɨɬ 6 ɞɨ 15 ɥɟɬ 0,09 

ɨɬ 16 ɞɨ 25 ɥɟɬ 0,14 
ɫɜɵɲɟ 26 ɥɟɬ 0,2 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 
 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 170,83 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ    
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 11,96 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ    
ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 3,46 

ɂɬɨɝɨ  186,26 
 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɍɚɜɞɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 

 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 3,25 3,38 4,71 4,72 3,94 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 0,40 0,37 0,40 0,36 0,32 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 667,81 667,81 667,81 667,81 667,81 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 
186,27 186,27 186,27 186,27 186,27 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 47,98 52,34 52,34 52,34 52,34 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 905,70 910,16 911,52 911,49 910,67 

 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 
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Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

 
ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
1) ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
2) ɇȾɋ – 18%; 
3) ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
4) ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
5) ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 

2026-2030 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6 
 

Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 2169,84 2431,87 2494,35 2555,30 2614,66 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 1967,94 2200,40 2255,48 2311,73 2365,00 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 667,81 667,81 667,81 667,81 667,81 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 0,91 0,88 0,90 0,86 0,75 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 4806,49 5300,96 5418,54 5535,70 5648,22 

 
 
 
 

0.34% 0.03%

73.43%

20.48%

5.72%

А̥о̬т̶̛̛̌̚о̦̦ые 
отч̛̭ле̛̦́

ˀ̵̭̌оды ̦̌ ̭т̵̬̌о̛̦̏̌е

Эк̭плу̌т̶̛̌о̦̦ые 
̌̚т̬̌ты

ˀ̵̭̌оды ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥п̛̦̜̌

ʻ̌ло̐ ̦̌ ̏оду
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8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 11934,18 12250,85 12564,20 12868,30 13163,50 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 905,70 910,16 911,52 911,49 910,67 
EBITDA 

(ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 

11028,48 11340,69 11652,68 11956,80 12252,83 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 11028,48 11340,69 11652,68 11956,80 12252,83 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 
ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 2205,69 2268,14 2330,54 2391,36 2450,56 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 8822,78 9072,55 9322,14 9565,44 9802,26 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

20,00 20,00 20,00 20,00 20,00 

 
8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №92 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ; 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ; 
ɂ ɬ.ɞ. 
 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɉȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
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ɨɫɧɨɜɚɧɢɢ ɡɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №92 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.». 

 
Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  
 
Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20ɥɟɬ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 

ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 2 ɤɜ. 2019 ɝɨɞɚ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 

ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ 
ɡɚɤɨɧɨɜ. 

 
8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ⱥɥɚɩɚɟɜɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɚɜɞɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɧɚɱɟɧɢɹ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 81 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 1566,6 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,74 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ·ɱ 0,048 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 75000 

 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  
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Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2026 2027 2028 2029 2030 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

 ɦɥɧ. ɪɭɛɥɟɣ 
4188,67 4687,65 4805,23 4922,39 5034,92 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
 ɦɥɧ. ɪɭɛɥɟɣ 

4185749 4684609 4802170 4919365 5032001 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ. ɪɭɛɥɟɣ 

913,09 876,83 896,58 860,07 751,76 
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9 ɋɟɣɫɦɢɱɟɫɤɢɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ 
 
9.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɟɣɫɦɢɱɧɨɫɬɢ ɪɚɣɨɧɚ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɧɨɪɦɚɬɢɜɧɨɣ ɫɟɣɫɦɢɱɧɨɫɬɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɞɥɟɠɢɬ ɩɪɢɦɟɧɹɬɶ 
ɞɟɣɫɬɜɭɸɳɭɸ ɫɢɫɬɟɦɭ ɤɚɪɬ ɨɛɳɟɝɨ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ. Ƚɢɞɪɨɭɡɟɥ 
ɪɚɫɩɨɥɨɠɟɧ ɜ ɫɟɣɫɦɨɚɤɬɢɜɧɨɦ ɪɚɣɨɧɟ, ɮɨɧɨɜɚɹ ɫɟɣɫɦɢɱɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɈɋɊ-2015-ɋ ɨɰɟɧɢɜɚɟɬɫɹ ɜ 7 ɛɚɥɥɨɜ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɫɨɨɪɭɠɟɧɢɟ I ɤɥɚɫɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɉ 14.13330.2014 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ». 

Ʉɚɪɬɚ ɈɋɊ-2015-ɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.1.  
 

 
Ɋɢɫɭɧɨɤ 9.1 - Ʉɚɪɬɚ ɈɋɊ-2015-ɋ 

 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɚɣɨɧ ɫɬɜɨɪɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 7 ɛɚɥɶɧɨɣ 

ɫɟɣɫɦɢɱɧɨɫɬɶɸ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɩɟɰɢɚɥɶɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ (ɬɪɟɛɨɜɚɧɢɟ ɉɌɗ 2003 ɩ.3.1.32):  

1. ɂɧɠɟɧɟɪɧɨ-ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɛɨɬɨɣ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɣ (ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ); 

2. ɂɧɠɟɧɟɪɧɨ-ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɧɚɛɥɸɞɟɧɢɹ ɜ ɡɨɧɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɜ ɛɥɢɡɢ ɫɬɜɨɪɚ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɢɯ ɬɟɪɪɢɬɨɪɢɹɯ (ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɣ 
ɦɨɧɢɬɨɪɢɧɝ); 
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3. Ɍɟɫɬɨɜɵɟ ɢɫɩɵɬɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɷɬɢɯ ɫɨɨɪɭɠɟɧɢɣ (ɞɢɧɚɦɢɱɟɫɤɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ) ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɩɚɫɩɨɪɬɨɜ.  

 
9.2 ɂɧɠɟɧɟɪɧɨ-ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɧɚɛɥɸɞɟɧɢɹ 
 
ɉɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɜ ɪɚɣɨɧɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ ɝɢɞɪɨɭɡɥɚ, 
ɚ ɬɚɤɠɟ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɮɚɤɬɚ ɧɚɥɢɱɢɹ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ ɧɚɜɟɞɟɧɧɨɣ 
ɫɟɣɫɦɢɱɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɢ ɟɟ ɢɡɭɱɟɧɢɹ. 
ɉɨɦɢɦɨ ɷɬɨɝɨ ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɧɚ ɨɫɧɨɜɟ ɧɚɤɚɩɥɢɜɚɸɳɢɯɫɹ ɞɚɧɧɵɯ ɨ 
ɫɟɣɫɦɢɱɧɨɫɬɢ ɪɚɣɨɧɚ ɢ ɪɟɝɢɨɧɚ ɭɬɨɱɧɹɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ 
ɪɚɫɱɟɬɚ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɨ-ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɜ ɡɨɧɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɛɥɢɡɢ ɫɬɜɨɪɚ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɢɯ ɬɟɪɪɢɬɨɪɢɹɯ 
ɫɨɨɪɭɠɚɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɭɧɤɬɵ ɧɚɛɥɸɞɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɪɚɡɦɟɳɚɸɬɫɹ 
ɚɜɬɨɧɨɦɧɵɟ ɪɟɝɢɫɬɪɢɪɭɸɳɢɟ ɫɟɣɫɦɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ. Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ, ɚɧɚɥɢɡɚ, 
ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɩɨɥɭɱɟɧɧɵɯ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ 
ɜɟɞɟɧɢɹ ɨɬɱɟɬɧɨɫɬɢ ɨɪɝɚɧɢɡɭɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ – ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ 
ɥɨɤɚɥɶɧɨɣ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɨɣ ɫɟɬɢ. Ɋɚɛɨɬɚ ɫɥɭɠɛɵ ɢɧɠɟɧɟɪɧɨ – 
ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɟё ɧɚɛɥɸɞɟɧɢɹ ɛɵɥɢ ɭɜɹɡɚɧɵ ɫ ɧɚɛɥɸɞɟɧɢɹɦɢ ɩɪɨɜɨɞɢɦɵɟ ɢɧɠɟɧɟɪɧɨ-
ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɩɥɨɬɢɧɚɯ, ɢ ɫ ɧɚɛɥɸɞɟɧɢɹɦɢ 
ɟɞɢɧɨɣ ɫɥɭɠɛɵ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɊɎ.  

 
9.3 ɋɟɣɫɦɨɥɨɝɢɱɟɫɤɚɹ ɫɟɬɶ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɥɨɤɚɥɶɧɵɦ ɫɟɬɹɦ, ɪɚɡɦɟɳɚɸɳɢɦɫɹ ɜ ɪɚɣɨɧɚɯ 

ɤɪɭɩɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ: 
1. ɋɟɣɫɦɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɭɸ ɪɟɝɢɫɬɪɚɰɢɸ 

ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɦɚɥɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɥɚɫɫɨɜ Ʉ3 (Ɇ-2) ɜ ɪɚɣɨɧɟ ɩɥɨɬɢɧɵ ɢ 
ɝɨɥɨɜɧɨɣ ɱɚɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɤɥɸɱɚɹ ɬɟɪɪɢɬɨɪɢɸ ɨɤɪɭɠɟɧɢɹ ɪɚɞɢɭɫɨɦ ɞɨ 
3050 ɤɦ; 

2. Ɋɟɝɢɫɬɪɚɰɢɹ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ ɫɨɜɪɟɦɟɧɧɨɣ ɰɢɮɪɨɜɨɣ ɚɩɩɚɪɚɬɭɪɨɣ 
– ɭɫɥɨɜɢɟ, ɪɚɡɪɟɲɚɸɳɟɟ ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɬɟɥɟɦɟɬɪɢɱɟɫɤɨɣ 
ɩɟɪɟɞɚɱɢ ɢ ɨɩɟɪɚɬɢɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ; 

3. ȼ ɫɢɫɬɟɦɟ ɧɚɛɥɸɞɟɧɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɬɪɟɯ-ɱɟɬɵɪɟɯ 
ɫɟɣɫɦɨɫɬɚɧɰɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɝɥɭɛɢɧɭ ɨɱɚɝɚ ɡɟɦɥɟɬɪɹɫɟɧɢɣ, 
ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɨɤɪɭɠɟɧɧɨɣ ɫɟɣɫɦɨɫɬɚɧɰɢɹɦɢ; 

4. ɋɟɣɫɦɨɫɬɚɧɰɢɢ ɫɟɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫɢɫɬɟɦɨɣ ɬɟɥɟɦɟɬɪɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ; 
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5. Ɉɞɧɚ ɢɡ ɫɬɚɧɰɢɣ ɫɟɬɢ ɹɜɥɹɟɬɫɹ ɨɩɨɪɧɨɣ – ɧɚ ɧɟɣ ɫɨɛɢɪɚɟɬɫɹ ɜɟɫɶ 
ɩɨɥɭɱɚɟɦɵɣ ɦɚɬɟɪɢɚɥ ɢ ɩɪɨɜɨɞɢɬɫɹ ɫɨɜɦɟɫɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɜɫɟɯ 
ɫɟɣɫɦɨɫɬɚɧɰɢɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ.  

ɋɟɣɫɦɨɫɬɚɧɰɢɢ ɪɚɫɩɨɥɚɝɚɟɦ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɧɚɢɛɨɥɟɟ 
ɩɨɥɧɭɸ ɤɚɪɬɢɧɭ ɫɟɣɫɦɨɫɨɛɵɬɢɣ ɜɨɤɪɭɝ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

 ɋɟɣɫɦɨɩɚɜɢɥɶɨɧɵ ɪɚɫɩɨɥɚɝɚɟɦ ɜ ɫɤɚɥɟ, ɜɞɚɥɢ ɨɬ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ ɢ 
ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɦɟɯ. 

 
Ʉɨɨɪɞɢɧɚɬɵ Ƚɗɋ: 
ɒɢɪɨɬɚ: 59°46ƍ37.5ƎN (59.777085); 
Ⱦɨɥɝɨɬɚ: 62°39ƍ10.3ƎE (62.652855). 

 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɩɚɜɢɥɶɨɧɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.2 

 

 
Ɋɢɫɭɧɨɤ 9.2 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɩɚɜɢɥɶɨɧɨɜ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɩɚɜɢɥɶɨɧɨɜ: 
1. Ɂɚɩɚɞɧɵɣ; 
2. ȼɨɫɬɨɱɧɵɣ; 
3. ɘɠɧɵɣ; 
4. Ɉɩɨɪɧɵɣ. 
 
ɇɚ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧ ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ». 
ɋɟɣɫɦɨɩɚɜɢɥɶɨɧɵ ɛɵɥɢ ɪɚɫɩɨɥɨɠɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 

ɧɚɢɛɨɥɟɟ ɩɨɥɧɭɸ ɤɚɪɬɢɧɭ ɫɟɣɫɦɨɫɨɛɵɬɢɣ. 
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9.4 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɨɣ ɫɟɬɢ 
 
ɉɪɢ ɜɵɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɟɣɫɦɨɫɬɚɧɰɢɣ ɢ ɫɩɨɫɨɛɚ ɟɝɨ ɭɫɬɚɧɨɜɤɢ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ Ƚɟɨɮɢɡɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɊɎ. ȼɵɛɢɪɚɟɦ 
ɫɟɣɫɦɢɱɟɫɤɢɣ ɰɢɮɪɨɜɨɣ ɪɟɝɢɫɬɪɚɬɨɪ ZET 048-ɋ-VER.3. ɋɟɣɫɦɨɫɬɚɧɰɢɹ ZET 
048-C ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɟɣɫɦɨɩɪɢёɦɧɢɤ ɢ 24-ɪɚɡɪɹɞɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɦɨɞɭɥɶ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɪɟɝɢɫɬɪɚɰɢɢ 
ɫɟɣɫɦɨɫɢɝɧɚɥɚ ɢ ɟɝɨ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɧɟɡɚɜɢɫɢɦɵɦɢ Ⱥɐɉ. 

ɋɟɣɫɦɨɫɬɚɧɰɢɹ ZET 048-C-VER.3 ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ ɚɤɤɭɦɭɥɹɬɨɪ ɢ 
ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɵɣ ɧɚɤɨɩɢɬɟɥɶ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɡɚɩɢɫɶ ɜ ɚɜɬɨɧɨɦɧɨɦ 
ɪɟɠɢɦɟ ɜ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɨɫɧɨɜɧɨɝɨ ɩɢɬɚɧɢɹ. ȼ ɬɚɛɥɢɰɟ 9.1 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɢɮɪɨɜɵɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɟɝɢɫɬɪɚɬɨɪɨɜ ZET 048-ɋ-VER.3. 

 
Ɍɚɛɥɢɰɚ 9.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɢɮɪɨɜɵɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɟɝɢɫɬɪɚɬɨɪɨɜ ZET 048-
ɋ-VER.3 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 
Ʉɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ 4 

Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ -40 ɞɨ +60 °ɋ 
ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 12 ȼ 
ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 0,1-1000Ƚɰ 

Ɋɚɡɪɹɞɧɨɫɬɶ Ⱥɐɉ 24 ɛɢɬ 
ɗɤɜɢɜɚɥɟɧɬɧɵɣ ɭɪɨɜɟɧɶ ɫɨɛɫɬɜɟɧɧɵɯ 

ɲɭɦɨɜ (ɩɪɢ ɱɚɫɬɨɬɟ ɞɢɫɤɪɟɬɢɡɚɰɢɢ 50 Ƚɰ), 
ɧɟ ɛɨɥɟɟ 

4 ɦɤȼ 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ 
124Ⱦɛ (ɩɪɢ 50 ɨɬɫɱɟɬɚɯ ɜ ɫɟɤɭɧɞɭ); 
120Ⱦɛ (ɩɪɢ 250 ɨɬɫɱɟɬɚɯ ɜ ɫɟɤɭɧɞɭ). 

ȼɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɧɚɥɨɝɨɜɨɝɨ 
ɬɪɚɤɬɚ 

100 ɤɈɦ 

ȼɯɨɞɧɚɹ ɟɦɤɨɫɬɶ ɚɧɚɥɨɝɨɜɨɝɨ ɬɪɚɤɬɚ, ɧɟ 
ɛɨɥɟɟ 

10pF 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 0,6 ȼɬ 
ɋɤɨɪɨɫɬɶ ɨɛɦɟɧɚ ɩɨ ɲɢɧɟ HighSpeed 

USB 2.0 
480 Ɇɛɢɬ/ɫ 

ɋɤɨɪɨɫɬɶ ɨɛɦɟɧɚ ɩɨ ɲɢɧɟ Ethernet 100 Ɇɛɢɬ/ɫ 
Ɉɛɴɟɦ ɜɫɬɪɨɟɧɧɨɣ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ 

ɩɚɦɹɬɢ (ɤɚɪɬɚ ɩɚɦɹɬɢ SD) 32 Ƚɛ 

ɑɚɫɬɨɬɚ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɩɪɢ ɡɚɩɢɫɢ ɧɚ 
ɧɚɤɨɩɢɬɟɥɶ ɩɨ ɤɚɧɚɥɭ 

2,5 ɤȽɰ 

ȼɪɟɦɹ ɡɚɩɢɫɢ SD-ɤɚɪɬɭ ɨɛɴɟɦɨɦ 
32 Ƚɛ ɩɨ 4 ɤɚɧɚɥɚɦ ɩɪɢ ɱɚɫɬɨɬɟ 

ɞɢɫɤɪɟɬɢɡɚɰɢɢ 500 Ƚɰ 
Ȼɨɥɟɟ 1000 ɱ 

ɋɤɨɪɨɫɬɶ ɱɬɟɧɢɹ ɫ SD-ɤɚɪɬɵ (ɩɨ USB) Ⱦɨ 800ɤȻɢɬ/ɫ 
ȼɪɟɦɹ ɜɵɯɨɞɚ ɩɪɢɟɦɧɢɤɚ GPS ɜ ɪɟɠɢɦ Ɉɬ 2 ɞɨ 15 ɦɢɧ 
Ɍɨɱɧɨɫɬɶ ɪɚɛɨɬɵ ɬɚɤɬɨɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 0,1 ppm 

ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ 10 000 ɱ 
ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ 10 ɥɟɬ 
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ȼɵɛɢɪɚɟɦ ɫɟɣɫɦɨɩɪɢёɦɧɢɤ Ⱥ1633. Ɍɢɩ ɫɟɣɫɦɨɩɪɢёɦɧɢɤɨɜ 
ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ Ⱥ1633. ɋɟɣɫɦɨɞɚɬɱɢɤ ɩɨɞɯɨɞɢɬ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɢ ɰɟɧɨɜɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɣɫɦɨɩɪɢёɦɧɢɤɚ Ⱥ1633 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.2. 

 
Ɍɚɛɥɢɰɚ 9.2 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɣɫɦɨɩɪɢɟɦɧɢɤɚ ɬɢɩɚ Ⱥ1633 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 
ɑɢɫɥɨ ɤɚɧɚɥɨɜ 3 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

1 ȼ/(ɦ/ɫ2) 

Ɋɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ 0,1 - 200 Ƚɰ 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɢɡɦɟɪɹɟɦɨɟ ɭɫɤɨɪɟɧɢɟ 2 ɦ/ɫ2 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɲɭɦ ɜ ɪɚɛɨɱɟɣ ɩɨɥɨɫɟ 

ɱɚɫɬɨɬ 
2×10-5ɦ/ɫ2 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɥɢɧɟɣɧɵɯ ɢɫɤɚɠɟɧɢɣ 
ɩɪɢ ɜɵɯɨɞɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

0,05% 

Ƚɚɛɚɪɢɬɵ 65×65×65ɦɦ 
ɉɢɬɚɧɢɟ 12 ȼ; 5 ɦȺ 

 
Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɫɟɣɫɦɨɩɚɜɢɥɶɨɧɚ ɭɫɬɚɧɨɜɢɦ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ 

ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɎɗɄ StecaTarom-PI ɦɨɳɧɨɫɬɶɸ 
4 ɤȼɬ. Ⱦɚɧɧɵɣ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɛɨɪɭɞɨɜɚɧɢɟ 
Steca - ɫɨɥɧɟɱɧɵɣ ɤɨɧɬɪɨɥɟɪ ɡɚɪɹɞɚ Tarom ɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɣ ɢɧɜɟɪɬɨɪ 
Steca PI. Ɍɚɤɠɟ, ɜɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɮɭɧɤɰɢɹ ɨɛɦɟɧɚ 
ɢɧɮɨɪɦɚɰɢɟɣ ɢ ɢɧɜɟɪɬɨɪɨɦ ɨ ɡɚɪɹɞɧɵɯ ɢ ɪɚɡɪɹɞɧɵɯ ɬɨɤɚɯ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɢɫɬɟɦɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɡɚɪɹɞ ɢ ɪɚɡɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɨɜ 
ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɟ ɩɪɨɫɬɨ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟ, ɚ ɧɚ 
ɫɬɟɩɟɧɶ ɢɯ ɡɚɪɹɠɟɧɧɨɫɬɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ. 

Ʉɨɦɩɥɟɤɬ ɩɨɡɜɨɥɹɟɬ ɩɢɬɚɬɶ ɤɚɤ ɧɚɝɪɭɡɤɭ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 12 ȼ, ɬɚɤ ɢ 
ɩɟɪɟɦɟɧɧɨɝɨ 220ȼ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɟɪɜɟɪ ɜ ɪɟɠɢɦɟ online ɭɫɬɚɧɚɜɥɢɜɚɟɦ 
ɫɩɭɬɧɢɤɨɜɭɸ ɚɧɬɟɧɧɭOPENMAXP-180-6R ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɣ ɭɤɚɡɚɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.3. 

 
Ɍɚɛɥɢɰɚ 9.3 – ɉɚɪɚɦɟɬɪɵ ɚɧɬɟɧɧɵ OPENMAXP-180-6R 

ɇɚɢɦɟɧɨɜɚɧɢɹ Ɂɧɚɱɟɧɢɹ 
Ⱦɢɚɦɟɬɪ 1,8 ɦ 
ɋɬɨɣɤɚ ɫɛɨɪɧɚɹ 

Ɏɨɤ. Ɋɚɫɫɬɨɹɧɢɟ 0,67 ɦ 
Ʉɨɷɮɮ. ɍɫɢɥɟɧɢɹ  38,5 dB 

 
ɋɯɟɦɚ ɪɚɛɨɬɵ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɨɣ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.3. 
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Ɋɢɫɭɧɨɤ 9.3 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɨɣ ɫɟɬɢ 

 
Ⱥ1633 – ɫɟɣɫɦɨɞɚɬɱɢɤ; 
ZET048 – ɫɨɛɢɪɚɟɬ ɚɧɚɥɨɝɨɜɭɸ ɢɧɮɨɪɦɚɰɢɸ ɫ Ⱥ1633 ɢ ɨɰɢɮɪɨɜɵɜɚɟɬ; 
ɇɟɬɛɭɤ – ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɜɪɟɦɟɧɢ ɢ ɡɚɩɨɦɢɧɚɟɬ 

ɢɧɮɨɪɦɚɰɢɸ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɩɨ ɝɪɚɮɢɤɭ; 
Ȼɥɨɤ ɩɢɬɚɧɢɹ – ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɩɢɬɚɧɢɟ 12ȼ; 
ɎɗɄ StecaTarom-PI – ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 
Ɉȼ- ɨɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ; 
Ʉɨɦɦɭɬɚɬɨɪ - ɫɟɬɟɜɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɨɛɴɟɞɢɧɟɧɢɹ 

ɧɟɫɤɨɥɶɤɢɯ ɭɫɬɪɨɣɫɬɜ Ethernet ɜ ɨɛɳɢɣ ɫɟɝɦɟɧɬ ɫɟɬɢ.  
 
9.5 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 

 
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ (ȺɋɄ) 

«Ⱥɥɚɩɚɟɜɫɤɢɣ» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɜ ɪɟɠɢɦɟ ɨɧɥɚɣɧ ɪɟɝɢɫɬɪɚɰɢɢ 
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɢ ɦɢɤɪɨɫɟɣɫɦɢɱɟɫɤɨɝɨ ɮɨɧɚ ɩɥɨɬɢɧɵ ɜ ɩɪɨɰɟɫɫɟ ɟё 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɢɥɟɝɚɸɳɟɝɨ ɦɚɫɫɢɜɚ, ɚ ɬɚɤɠɟ ɪɟɝɢɫɬɪɚɰɢɢ ɪɟɚɤɰɢɢ ɩɥɨɬɢɧɵ 
ɧɚ ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ (ɡɟɦɥɟɬɪɹɫɟɧɢɹ, ɜɡɪɵɜɵ, 
ɜɨɞɨɫɛɪɨɫ ɢ ɩɪ.), ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɨɰɟɧɤɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ» ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɩɪɟɪɵɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɥɨɬɢɧɵ ɜ ɩɪɨɰɟɫɫɟ ɟё ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɢɡ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɪɹɞɚ ɧɚɛɥɸɞɟɧɢɣ ɜɨɡɦɨɠɧɨ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɚɡɜɢɬɢɹ (ɢɡɦɟɧɟɧɢɹ) ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɢɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ.  

 
9.6 ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ» 

 
ɋɟɣɫɦɨɦɟɬɪɢɱɟɫɤɚɹ ɫɟɬɶ Ƚɗɋ ɫɨɫɬɨɢɬ ɢɡ 17 ɫɬɚɧɰɢɣ: 8 ɫɟɣɫɦɨɩɚɜɢɥɶɨɧɨɜ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ, 3 ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɝɚɥɟɪɟɟ ɩɥɨɬɢɧɵ. ɉɨ ɞɜɟ 
ɬɨɱɤɢ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɝɪɭɧɬɨɜɨɣ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɢ ɥɟɜɨɛɟɪɟɠɧɨɣ ɩɥɨɬɢɧɟ ɬ.ɤ. 
ɷɬɨ ɦɢɧɢɦɢɡɢɪɭɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɲɢɛɤɢ ɜ ɢɡɦɟɪɟɧɢɹɯ.  
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ɒɟɫɬɶ ɩɚɜɢɥɶɨɧɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɜ ɜɨɞɨɫɛɪɨɫɧɨɣ ɱɚɫɬɢ ɢ ɡɞɚɧɢɢ Ƚɗɋ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɣ ɩɚɜɢɥɶɨɧɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.4. 
 

 
Ɋɢɫɭɧɨɤ 9.4 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɜɢɥɶɨɧɨɜ 

 
9.7 Ɉɛɨɪɭɞɨɜɚɧɢɟ ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ» 
 
Ʉɨɧɬɪɨɥɶɧɨ – ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɰɢɮɪɨɜɨɣ ɫɟɣɫɦɢɱɟɫɤɢɣ ɪɟɝɢɫɬɪɚɬɨɪ ZET 048-ɋ. 
 
ȼ ɛɚɡɨɜɵɣ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ZET 048-C ɜɯɨɞɢɬ: 
1. Ɋɟɝɢɫɬɪɚɬɨɪ ɫɟɣɫɦɢɱɟɫɤɢɣ ɰɢɮɪɨɜɨɣ ZET 048-ɋ ɫɨ ɜɫɬɪɨɟɧɧɵɦ 

ɫɟɣɫɦɨɩɪɢёɦɧɢɤɨɦ ȼɋ 1313; 
2. ɉɪɢёɦɧɢɤ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨ ɫɢɫɬɟɦɟ ȽɅɈɇȺɋɋ/GPS; 
3. Ʉɚɛɟɥɶ USB; 
4. ȼɫɬɪɨɟɧɧɵɣ ɚɤɤɭɦɭɥɹɬɨɪ ɢ ɛɥɨɤ ɩɢɬɚɧɢɹ ɞɥɹ ɡɚɪɹɞɤɢ; 
5. ȼɫɬɪɨɟɧɧɚɹ ɤɚɪɬɚ ɩɚɦɹɬɢ ɞɥɹ ɡɚɩɢɫɢ ɫɢɝɧɚɥɨɜ ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ; 
6. CD-ɞɢɫɤ ɫ ɉɈ ZETLAB SEISMO; 
7. Ʉɨɦɩɥɟɤɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
 
Ɋɟɝɢɫɬɪɚɬɨɪ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 
1. ɉɪɢɜɹɡɤɚ ɤ ɦɟɫɬɧɨɫɬɢ ɩɨ GPS; 
2. Ȼɟɡ ɞɟɦɨɧɬɚɠɧɚɹ ɩɨɜɟɪɤɚ; 
3. ȼɫɬɪɨɟɧɧɵɣ ɫɟɣɫɦɨɩɪɢёɦɧɢɤ. 
 
ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɪɟɝɢɫɬɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɥɢɧɢɢ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ, ɬɚɤ ɠɟ ɩɨɞɜɟɞɟɧ ɪɟɡɟɪɜɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ, ɡɚɩɢɬɚɧɧɵɣ ɨɬ ɞɪɭɝɨɝɨ 
ɢɫɬɨɱɧɢɤɚ.  

ɉɟɪɟɞɚɱɚ ɫɢɝɧɚɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɤɚɛɟɥɶ FTP 
8ɯ0,75 ɧɚɪɭɠɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 

ɋɢɝɧɚɥ ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɟɪɜɟɪ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ, ɝɞɟ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ ZETLAB SEISMO. 

ɋɯɟɦɚ ɪɚɛɨɬɵ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.5. 

https://zetlab.com/shop/datchiki/seysmopriemniki/bc-1313/
https://zetlab.com/shop/programmnoe-obespechenie/programmnoe-obespechenie-zetlab/zetlab-seismo/
https://zetlab.com/shop/programmnoe-obespechenie/programmnoe-obespechenie-zetlab/zetlab-seismo/
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Ɋɢɫɭɧɨɤ 9.5 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ 
 

9.8 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ» 
 
ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ» ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɝɢɫɬɪɚɰɢɸ ɪɟɚɤɰɢɢ 

ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɹ ɧɚ ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜ 
ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ 0.1-20 Ƚɰ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɬɱɢɤɨɜ ɫɤɨɪɨɫɬɢ 
(ɭɫɤɨɪɟɧɢɹ), ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɫɟɣɫɦɨɩɚɜɢɥɶɨɧɚɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
ɢ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɹɯ.  

 
ɋɟɣɫɦɢɱɟɫɤɢɟ ɫɨɛɵɬɢɹ, ɩɪɟɜɵɲɚɸɳɢɟ ɤɪɢɬɟɪɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɜɵɞɟɥɹɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ (ɤɪɢɬɟɪɢɢ ɜɵɹɜɥɟɧɢɹ ɫɨɛɵɬɢɣ ɢɦɟɸɬ ɧɟɫɤɨɥɶɤɨ 
ɩɚɪɚɦɟɬɪɨɜ, ɬɚɤɢɯ ɤɚɤ ɩɪɟɜɵɲɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ, ɧɚɞ ɭɪɨɜɧɟɦ ɮɨɧɨɜɵɯ 
ɤɨɥɟɛɚɧɢɣ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ, ɫɤɨɪɨɫɬɶ ɧɚɪɚɫɬɚɧɢɹ 
ɫɢɝɧɚɥɚ ɢ ɞɪ.) ɢ ɡɚɧɨɫɹɬɫɹ ɜ ɛɚɡɭ ɞɚɧɧɵɯ, ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɜɪɟɦɟɧɧɵɦɢ 
ɨɬɦɟɬɤɚɦɢ (ɜɪɟɦɟɧɧɵɟ ɨɬɦɟɬɤɢ ɫɢɧɯɪɨɧɢɡɢɪɭɸɬɫɹ ɩɨ ɤɚɧɚɥɭ «ȽɅɈɇȺɋ-GPS»). 

 
ɇɚ ɫɢɝɧɚɥɢɡɚɰɢɸ ɜɵɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ:  
ɋɥɭɠɛɚ ɜɪɟɦɟɧɢ ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ» ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɝɪɟɲɧɨɫɬɶ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫɟɣɫɦɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 
Ɂɚɩɢɫɶ ɦɢɤɪɨɫɟɣɫɦɢɱɟɫɤɨɝɨ ɮɨɧɚ ɞɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɥɨɬɢɧɵ 

ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɡɚɞɚɧɧɨɦɭ ɪɚɫɩɢɫɚɧɢɸ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ» ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɭɸ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɞɢɚɝɧɨɫɬɢɤɢ (ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɫɨɛɫɬɜɟɧɧɵɯ ɩɨɞɫɢɫɬɟɦ). 

ɉɪɨɝɪɚɦɦɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɩɥɨɬɢɧɵ, ɩɨ ɦɢɤɪɨɫɟɣɫɦɢɱɟɫɤɢɦ ɡɚɩɢɫɹɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ 
ɩɟɪɜɵɯ 3-5 ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫɨɨɪɭɠɟɧɢɹ, ɫ ɬɨɱɧɨɫɬɶɸ, ɧɟ ɦɟɧɟɟ 0.1Ƚɰ. 

 
ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ» ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
1. ɑɢɫɥɨ ɤɚɧɚɥɨɜ ɪɟɝɢɫɬɪɚɰɢɢ, ɲɬ 24-60 (ɤɪɚɬɧɨ 3); 
2. Ʉɨɥɢɱɟɫɬɜɨ ɫɟɣɫɦɨɩɚɜɢɥɶɨɧɨɜ, ɲɬ 10-20; 
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3. ɍɞɚɥёɧɧɨɫɬɶ ɫɟɣɫɦɨɩɚɜɢɥɶɨɧɨɜ ɨɬ ɨɫɧɨɜɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ 
ɪɟɝɢɫɬɪɚɰɢɢ ɫɟɣɫɦɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɞɨ, ɤɦ  5,0; 

4. ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɪɟɝɢɫɬɪɚɰɢɢ ɫɟɣɫɦɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ,             
Ƚɰ. 0,2–100;  

5. Ɋɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ⱥɐɉ (ɪɚɡɪɹɞɧɨɫɬɶ) 24; 
6. Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ, ɞȻ, ɧɟ ɦɟɧɟɟ  96. 
 
9.9  ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ȺɋɄ «Ⱥɥɚɩɚɟɜɫɤɢɣ» 

 
ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ:  
1. Ɋɟɝɢɫɬɪɢɪɭɟɬ ɧɟɩɪɟɪɵɜɧɵɟ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ; 
2. ɉɪɨɝɪɚɦɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɞɟɥɟɧɢɹ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɡɚɞɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦ; 
3. ɉɪɨɝɪɚɦɦɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ (ɫɟɣɫɦɢɱɟɫɤɢɯ 

ɫɨɛɵɬɢɣ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɛɚɥɥɶɧɨɫɬɢ)  
4. ɉɪɨɝɪɚɦɦɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɦɨɧɢɬɨɪɢɧɝɚ ɩɥɨɬɢɧɵ 

ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɥɟɛɚɧɢɣ; 
5. Ȼɚɡɚ ɞɚɧɧɵɯ; 
6. ɉɪɨɝɪɚɦɦɚ ɫɪɚɜɧɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɹ ɜɨ 

ɜɪɟɦɟɧɢ ɫ ɭɱɟɬɨɦ ɫɟɡɨɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɢɯ ɜɢɡɭɚɥɢɡɚɰɢɹ; 
7. ɉɪɨɝɪɚɦɦɚ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɨɩɨɜɟɳɟɧɢɟ ɩɨ ɭɫɬɚɧɨɜɤɚɦ) 

ɨɩɟɪɚɬɢɜɧɢɤɚɦ ɫɥɭɠɛɟ ɋɆ ȽɌɋ. 
 
ȿɫɥɢ ɪɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɜɵɲɚɸɬ ɜɟɥɢɱɢɧɵ ɡɚɥɨɠɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɩɨ 

ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɫɢɝɧɚɥɢɡɚɰɢɹ ɧɚ ɐɉɍ, ɜ ɫɥɭɱɚɟ ɤɨɬɨɪɨɣ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɩɪɢɧɹɬɵ ɦɟɪɵ 
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɟ ɞɥɹ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ.  
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ, Ⱥɥɚɩɚɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ɍɚɜɞɚ. 

ȼ ɪɚɦɤɚɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ (ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%) ɢ 
ɩɨɜɟɪɨɱɧɨɝɨ (0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɫɥɭɱɚɟɜ.  

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱥɥɚɩɚɟɜɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ 
ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɫɬɚɜɢɥɚ 1262 Ɇȼɬ. Ⱥɥɚɩɚɟɜɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɬɚɤ ɢ ɜ ɩɢɤɨɜɨɣ ɢ ɩɨɥɭɩɢɤɨɜɨɣ ɱɚɫɬɢ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ 
ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 103 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɞɚɧɧɵɯ 
ɨɬɦɟɬɤɚɯ ɇɉɍ 122,5 ɦ ɢ ɍɆɈ ɫɨɫɬɚɜɥɹɟɬ 13,8 ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 14,29 ɦɥɪɞ. 
ɤȼɬ·ɱ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɞɨɩɭɫɬɢɦɚɹ ɨɛɥɚɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɩɨ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

─ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax = 69,5 ɦ; 
─ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪ = 60 ɦ; 
─ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmin = 46,6 ɦ. 
ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ  

ɛɵɥɨ ɩɨɞɨɛɪɚɧɨ ɞɜɚ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ, ɩɨɜɨɪɨɬɧɨ – ɥɨɩɚɫɬɧɵɟ ɝɢɞɪɨɬɭɪɛɢɧɵ 
(ɉɅ) ɢ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɟ (ɊɈ). ɉɨɫɥɟ ɫɪɚɜɧɟɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɝɢɞɪɨɬɭɪɛɢɧ, ɚ 
ɬɚɤɠɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥ ɩɪɢɧɹɬɨ ɭɫɬɚɧɨɜɤɟ 
ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ 75/841ɚ – ȼ – 710 ɜ ɤɨɥɢɱɟɫɬɜɟ 6 ɲɬ.   

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼɎ 1690/175-64 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ          
590 Ɇȼɬ.  

ɂɫɯɨɞɹ ɢɡ ɩɪɢɧɹɬɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɬɢɩɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɞɥɹ ɤɚɠɞɨɝɨ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɥɟɞɭɸɳɟɸ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ: Ɇɇɍ 
20/2-40-20-3.  

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɨɫɬɚɜ, ɬɢɩ ɢ ɤɨɦɩɨɧɨɜɤɚ 
ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɪɚɣɨɧɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɚ ɝɢɞɪɨɭɡɥɚ ɢ ɫɪɚɜɧɟɧɢɹ ɫɩɨɫɨɛɨɜ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ 
ɝɢɞɪɨɭɡɟɥ, ɩɪɢɧɹɬɚ ɤɨɦɩɨɧɨɜɤɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɫɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɪɭɫɥɟ. Ɂɞɚɧɢɟ Ƚɗɋ – ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. 

 
ȼ ɫɨɫɬɚɜ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
─ Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
─ Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ ɫ ɞɨɧɧɵɦɢ ɜɨɞɨɫɛɪɨɫɚɦɢ; 
─ ɋɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
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─ ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ  ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
─ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 51,6 ɦ; 
─ ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ –  48,8 ɦ;  
─ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 118 ɦ; 
─ ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ – 8ɲɬ; 
─ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ – 10 ɦ; 
─ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 126,8 ɦ; 
─ ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 24 ɦ ɫ ɫɭɠɟɧɢɟɦ ɞɨ 10 ɦ ɧɚ ɥɟɜɨ ɢ ɩɪɚɜɨɛɟɪɟɠɧɵɯ 

ɝɥɭɯɢɯ ɱɚɫɬɹɯ ɩɥɨɬɢɧɵ. 
 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ 

ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɟɧ ɫɩɨɫɨɛ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɫ ɩɨɦɨɳɶɸ ɧɨɫɤɚ-
ɬɪɚɦɩɥɢɧɚ.  

Ⱦɥɹ ɫɧɹɬɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ 
ɞɪɟɧɚɠ. 

ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɭɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɝɥɭɛɢɧɭ 35,2 ɦ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 
ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ 5,2 ɦ ɞɨ ɟɟ ɨɫɢ. Ƚɥɭɛɢɧɭ ɫɤɜɚɠɢɧ ɞɪɟɧɚɠɚ ɪɚɜɧɚ 24,6 ɦ.  

ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ 
ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɟɬɨɞɨɦ ɩɪɟɞɟɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ 1 ɝɪɭɩɩɵ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,33 ɢ 
1,26  ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ⱥɥɚɩɚɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ.  

Ȼɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɫɨɫɬɚɜɥɟɧ ɤɚɥɟɧɞɚɪɧɵɣ ɝɪɚɮɢɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ 

ɜɥɢɹɧɢɹ ɝɢɞɪɨɭɡɥɚ. 
 
ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
─ ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ - 75000 ɪɭɛ/ɤȼɬ; 
─ ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - 1,74 ɪɭɛ; 
─ ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ - 0,048 ɪɭɛ/ɤȼɬ·ɱ; 
─ ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ - 81 ɦɟɫɹɰɟɜ ɫ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
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