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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ȿɧɢɫɟɣ. ɂɡɦɟɪɟɧɢɟ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ, ɫɨɜɪɟɦɟɧɧɵɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ». 

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ __________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
________________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ __________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
________________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   
ɍɫɬɪɨɣɫɬɜɚ ɊɁɢȺ __________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
________________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   

Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɭɡɥɚ __________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ __________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
________________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ __________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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a) ɫɪɟɞɧɟɦɧoɝoɥɟɬɧɢɣ ................................................................................... 2720 ɦ³/ɫ; 
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ɜ) ɦaɤɫɢɦaɥɶɧɵɣ ɫ oɛɟɫɩɟɱɟɧɧoɫɬɶɸ: 0,1% .............................................21663 ɦ3/ɫ; 
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 Ɏɉɍ ............................................................................................... 245,4 ɦ; 
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 ɩoɥɟɡɧɵɣ ..................................................................................................... 34,7 ɤɦ3; 
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a) ɦaɤɫɢɦaɥɶɧɵɣ.................................................................................................. 108 ɦ; 
ɛ) ɪaɫɱɟɬɧɵɣ........................................................................................................ 80,5 ɦ;  
ɜ) ɦɢɧɢɦaɥɶɧɵɣ ..................................................................................................... 64 ɦ; 
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a) ɭɞɟɥɶɧɵɟ ɩoɤaɡaɬɟɥɢ ....................................................................... 25632 ɪɭɛ./ɤȼɬ; 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪoɷɧɟɪɝɟɬɢɤa ɹɜɥɹɟɬɫɹ oɞɧoɣ ɢɡ ɧaɢɛoɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ oɬɪaɫɥɟɣ 
ɫoɜɪɟɦɟɧɧoɣ ɷɧɟɪɝɟɬɢɤɢ. Oɬɥɢɱɢɬɟɥɶɧoɣ ɟɟ ɱɟɪɬoɣ ɹɜɥɹɟɬɫɹ ɟɠɟɝoɞɧaɹ 
ɜoɡoɛɧoɜɥɹɟɦoɫɬɶ ɜoɞɧɵɯ ɪɟɫɭɪɫoɜ. 

Ƚɢɞɪoɷɥɟɤɬɪoɫɬaɧɰɢɢ ɩoɡɜoɥɹɸɬ ɡaɪɟɝɭɥɢɪoɜaɬɶ ɫɬoɤ ɪɟɤɢ ɩo ɫɪɟɞɫɬɜaɦ 
ɜoɞoɯɪaɧɢɥɢɳa ɢ ɢɡɛɟɠaɬɶ ɧaɜoɞɧɟɧɢɣ. ɗɬo oɞɧɢ ɢɡ ɫaɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ 
ɢɫɬoɱɧɢɤoɜ ɷɧɟɪɝɢɢ. Ʉoɷɮɮɢɰɢɟɧɬ ɩoɥɟɡɧoɝo ɞɟɣɫɬɜɢɹ ɝɢɞɪaɜɥɢɱɟɫɤɢɯ ɬɭɪɛɢɧ 
ɞoɫɬɢɝaɟɬ 96%, ɱɬo ɫɭɳɟɫɬɜɟɧɧo ɜɵɲɟ ɄɉȾ ɬɭɪɛɢɧ ɞɪɭɝɢɯ ɬɢɩoɜ 
ɷɥɟɤɬɪoɫɬaɧɰɢɣ. 

Ʉɪɭɩɧoɩɪoɦɵɲɥɟɧɧɵɟ ɫɢɛɢɪɫɤɢɟ ɪɟɝɢoɧɵ, ɬaɤɢɟ ɤaɤ Ʉɪaɫɧoɹɪɫɤɢɣ ɤɪaɣ, 
oɛɥaɞaɸɬ ɦoɳɧɵɦ ɝɢɞɪoɩoɬɟɧɰɢaɥoɦ ɞɥɹ ɫɬɪoɢɬɟɥɶɫɬɜa Ƚɗɋ. ɇo, ɧɟɫɦoɬɪɹ ɧa 
ɡɧaɱɢɬɟɥɶɧɵɟ ɝɢɞɪoɪɟɫɭɪɫɵ, oɛɥaɫɬɶ ɢɫɩɵɬɵɜaɟɬ ɞɟɮɢɰɢɬ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɢ 
ɡaɤɭɩaɟɬ ɟɟ ɭ ɫoɫɟɞɧɢɯ ɪɟɝɢoɧoɜ. Oɛɥaɫɬɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ oɫɭɳɟɫɬɜɥɹɸɬ 
ɬɪaɧɡɢɬɧɵɟ ɩoɫɬaɜɤɢ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ oɬ ɜɧɟɲɧɢɯ ɢɫɬoɱɧɢɤoɜ, ɩoɱɬɢ 70 % 
ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɡaɤɭɩaɟɬɫɹ ɧa ɮɟɞɟɪaɥɶɧoɦ ɪɵɧɤɟ. Ɋɟɲɟɧɢɟɦ ɷɬoɣ ɩɪoɛɥɟɦɵ 
ɦoɠɟɬ ɫɬaɬɶ ɫɬɪoɢɬɟɥɶɫɬɜo Ƚɗɋ, ɩɪoɟɤɬ ɤoɬoɪoɣ ɛɭɞɟɬ ɪaɡɪaɛoɬaɧ ɜ ɪɟɡɭɥɶɬaɬɟ 
ɞaɧɧoɣ ɛaɤaɥaɜɪɫɤoɣ ɪaɛoɬɵ. 

ɐɟɥɶɸ ɩɪoɟɤɬa ɹɜɥɹɟɬɫɹ ɩɪoɟɤɬɢɪoɜaɧɢɟ Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɧa ɪɟɤɟ 
ȿɧɢɫɟɣ, ɟё ɫooɪɭɠɟɧɢɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤoɣ ɱaɫɬɢ, ɜɵɛoɪ oɫɧoɜɧoɝo ɝɢɞɪoɫɢɥoɜoɝo 
ɢ ɜɫɩoɦoɝaɬɟɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ, ɪaɡɪaɛoɬɤa ɩɪaɜɢɥ oɯɪaɧɵ ɬɪɭɞa ɢ 
oɤɪɭɠaɸɳɟɣ ɫɪɟɞɵ, a ɬaɤ ɠɟ ɬɟɯɧɢɤo-ɷɤoɧoɦɢɱɟɫɤoɟ oɛoɫɧoɜaɧɢɟ 
ɷɮɮɟɤɬɢɜɧoɫɬɢ ɩɪoɟɤɬa. 
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1 Oɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
1.1 Ʉɥɢɦaɬ ɜ ɪaɣoɧɟ ɩɪoɟɤɬɢɪɭɟɦoɝo ɝɢɞɪoɭɡɥa 

 
Ʉɪaɫɧoɹɪɫɤɢɣ ɝɢɞɪoɭɡɟɥ ɪaɫɩoɥoɠɟɧ ɜ Ʉɪaɫɧoɹɪɫɤoɦ ɤɪaɟ ɧa ɪɟɤɟ ȿɧɢɫɟɣ 

ɜ 2380 ɤɦ oɬ ɟɝo ɭɫɬɶɹ ɜɛɥɢɡɢ ɝoɪoɞa Ⱦɢɜɧoɝoɪɫɤa. 
Ɋaɫɫɦaɬɪɢɜaɟɦaɹ ɬɟɪɪɢɬoɪɢɹ oɬɧoɫɢɬɫɹ ɤ ɪɟɡɤo ɤoɧɬɢɧɟɧɬaɥɶɧɵɦ 

ɤɥɢɦaɬoɦ ɫo ɡɧaɱɢɬɟɥɶɧɵɦɢ ɝoɞoɜɵɦɢ ɢ ɫɭɬoɱɧɵɦɢ ɤoɥɟɛaɧɢɹɦɢ ɬɟɦɩɟɪaɬɭɪ, a 
ɬaɤɠɟ ɛoɥɶɲɢɦ ɤoɥɢɱɟɫɬɜoɦ oɫaɞɤoɜ. ɋɪɟɞɧɟɦɧoɝoɥɟɬɧɹɹ ɬɟɦɩɟɪaɬɭɪa ɜoɡɞɭɯa 
ɫoɫɬaɜɥɹɟɬ -0,4°ɋ ‚ aɛɫoɥɸɬɧɵɣ ɦɢɧɢɦɭɦ -54°ɋ, aɛɫoɥɸɬɧɵɣ ɦaɤɫɢɦɭɦ +37°ɋ. 
ȼ ɫɪɟɞɧɟɦ ɜɵɩaɞaɟɬ oɤoɥo 500 ɦɦ oɫaɞɤoɜ ɜ ɝoɞ. ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪaɬɭɪɵ 
ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 1.1. 
 

Ɍaɛɥɢɰa 1.1 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪaɬɭɪɵ ɜ ɪaɣoɧɟ ɪaɫɩoɥoɠɟɧɢɹ ɫɬɜoɪa 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 

Ɍɟɦɩɟɪaɬɭɪa, °C -16,7 -14,9 -4,3 3,9 7,1 16,4 17,5 15,4 8,4 0,4 -10,4 -12,2 

 
1.2 Ƚɢɞɪoɥoɝɢɱɟɫɤɢɟ ɞaɧɧɵɟ 
 
ȿɧɢɫɟɣ – ɩɪɢɪoɞɧaɹ ɝɪaɧɢɰa ɦɟɠɞɭ Ɂaɩaɞɧoɣ ɢ ȼoɫɬoɱɧoɣ ɋɢɛɢɪɶɸ. 

Ⱦɥɢɧa ɪɟɤɢ - 3487 ɤɦ. ɉɥoɳaɞɶ ɜoɞoɫɛoɪɧoɝo ɛaɫɫɟɣɧa ɫoɫɬaɜɥɹɟɬ 2580 ɬɵɫ 
ɤɦ². 

ɉɢɬaɧɢɟ ɪɟɤɢ ɫɦɟɲaɧɧoɟ: 
 36-38% - ɫoɫɬaɜɥɹɸɬ oɫaɞɤɢ; 
 Ɇɟɧɟɟ 50% - ɬaɥɵɣ ɫɧɟɝ; 
 Ⱦo 16% - ɝɪɭɧɬoɜoɟ ɩɢɬaɧɢɟ. 

ȼ Ɍaɛɥɢɰɟ 1.2 ɩɪɟɞɫɬaɜɥɟɧ ɢɫɯoɞɧɵɣ ɝɢɞɪoɥoɝɢɱɟɫɤɢɣ ɪɹɞ ɡa 50 ɥɟɬ 
ɧaɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ ȿɧɢɫɟɣ. Ʉaɠɞɵɣ ɝoɞ ɝɢɞɪoɥoɝɢɱɟɫɤoɝo ɪɹɞa ɩɪɟɞɫɬaɜɥɟɧ 
ɜ ɜɢɞɟ ɫɪɟɞɧɢɯ ɪaɫɯoɞoɜ ɡa ɤaɠɞɵɣ ɦɟɫɹɰ. 

 
Ɍaɛɥɢɰa 1.2 – Ƚɢɞɪoɥoɝɢɱɟɫɤɢɟ ɞaɧɧɵɟ ɩo ɪɟɤɟ ȿɧɢɫɟɣ 

Ɋaɫɯoɞɵ ɜ ˏଷ ˔⁄  
Ƚoɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qcp. 

Ƚoɞ 
1922 556 535 457 1439 3164 5512 4128 3595 3094 2643 1070 878 2256 
1923 781 771 713 1940 6717 6120 3520 3091 1987 1486 899 738 2397 
1924 643 609 547 2128 1897 11243 6699 2761 3847 2840 1379 1187 2982 
1925 1021 1084 1046 4947 4245 4123 4719 3440 2411 1757 882 751 2536 
1926 589 515 474 1351 5481 4091 3841 2905 2776 2003 1156 1037 2185 
1927 790 713 699 1878 3200 5255 3955 3556 3941 1782 916 765 2288 
1928 679 703 623 2004 2675 5599 4371 3634 3047 2545 1053 941 2323 
1929 832 841 838 3133 7891 10722 2805 2844 2529 1679 1345 1054 3043 
1930 907 1000 994 2880 3565 3949 3649 4021 3612 2914 1465 1270 2519 
1931 1006 865 606 4509 8571 6207 3086 3149 2340 1437 864 695 2778 
1932 601 562 440 2065 1835 5026 4545 3672 3659 1806 1087 957 2188 
1933 808 851 776 2191 8436 9506 3183 2870 2764 1733 950 831 2908 
1934 739 656 665 6451 6871 5859 3434 4215 4742 3505 1448 1353 3328 
1935 889 892 900 2817 9745 12542 3149 3160 2058 1511 710 681 3255 
1936 517 549 533 1502 2959 5373 4267 4409 3883 2742 1499 1403 2470 
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Oɤoɧɱaɧɢɟ ɬaɛɥɢɰɵ 1.2 
Ƚoɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qcp. 

ɝoɞ 
1937 988 1084 1098 3130 5790 7078 4215 2664 4977 3037 1585 1453 3092 
1938 1046 1134 1063 3256 8941 8638 3409 3420 3000 1831 933 838 3126 
1939 727 478 485 2567 8694 6484 3573 3711 4648 2938 1636 1502 3120 
1940 1015 1098 968 3718 5067 5147 3001 2742 1683 1536 847 652 2290 
1941 532 525 523 2003 3057 16341 3461 2837 3141 1708 1105 848 3007 
1942 751 757 762 3506 8447 10590 2935 2782 2717 2406 1533 1403 3216 
1943 964 1050 1028 2629 7953 5772 4302 4797 4601 3824 1688 1519 3344 
1944 1172 922 769 2441 2868 5199 3962 3440 3117 1676 1036 861 2289 
1945 763 747 751 3130 6253 7943 3000 3750 4177 3677 1671 1602 3122 
1946 1145 1269 1271 3694 3380 3775 4858 3188 3471 2316 1122 1070 2547 
1947 925 781 741 2755 8262 15900 3114 2858 3565 3480 1705 1635 3810 
1948 1064 858 848 4386 6099 4817 3173 3315 2482 1560 830 778 2518 
1949 652 623 512 1564 5744 10543 7254 5030 3930 2988 1507 987 3445 
1950 850 872 862 3757 9250 6201 3057 3401 3070 2028 1139 967 2955 
1951 814 825 744 2692 2855 5686 3642 3828 3329 2700 1173 1087 2448 
1952 940 993 1011 3256 7026 5165 3347 3459 2820 1656 967 814 2621 
1953 622 636 647 2943 7644 12853 2987 3207 3164 2463 1293 1020 3290 
1954 865 936 924 5887 5172 3602 3781 3517 2953 1875 1019 824 2613 
1955 703 724 634 2253 3082 8680 3218 3479 4130 2135 1602 1419 2672 
1956 1208 882 879 3068 6408 4644 3121 2838 2811 1473 1190 997 2460 
1957 874 969 959 3005 3813 4192 4267 4293 3171 1905 1276 798 2460 
1958 715 788 779 3381 5944 5251 3607 3498 2100 1585 762 708 2427 
1959 610 596 561 1627 2822 5616 4997 4673 4412 2883 1208 1004 2584 
1960 841 909 793 3820 4554 5946 3694 3246 2905 2791 1551 1256 2692 
1961 1109 1235 1219 4258 7335 6727 2826 2955 2623 1920 985 788 2832 
1962 664 670 658 1815 2812 5581 3868 4043 3282 1789 1259 1020 2288 
1963 823 798 807 3632 6680 6380 3260 3067 1934 1954 744 635 2560 
1964 565 586 571 3569 6099 4296 6143 4905 3212 2151 1225 901 2852 
1965 772 690 672 2316 9621 7110 2253 3282 2223 1659 779 721 2675 
1966 631 646 596 1289 2880 5033 4927 5107 3235 2200 1242 914 2392 
1967 799 811 821 3005 4060 5338 2913 3781 2858 1610 1002 804 2317 
1968 691 680 682 2379 9930 6554 2531 3327 1893 1929 813 612 2668 
1969 547 576 582 1690 3052 4435 6559 5283 5166 2381 1225 1104 2717 
1970 856 734 727 6137 4863 4515 4694 4138 2293 1634 796 665 2671 
1971 577 498 499 1752 3009 5425 5240 4991 3259 2249 1019 931 2454 

 

ɋɪɟɞɧɟɟ ɡɧaɱɟɧɢɟ ɫɬoɤa ɡa ɜɟɫɶ ɩɟɪɢoɞ ɧaɛɥɸɞɟɧɢɣ ɪaɜɧo 2720 ˏ
ଷ ˔⁄ . 

Ʉooɪɞɢɧaɬɵ ɤɪɢɜoɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝo ɢ ɧɢɠɧɟɝo ɛɶɟɮa ɩɪɟɞɫɬaɜɥɟɧɵ ɜ 
ɬaɛɥɢɰɟ 1.3 ɢ ɧa ɪɢɫɭɧɤaɯ 1.1 ɢ 1.2. 

 
Ɍaɛɥɢɰa 1.3 – Ʉooɪɞɢɧaɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝo ɢ ɧɢɠɧɟɝo ɛɶɟɮoɜ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɩɥoɳaɞɟɣ ɢ oɛɴёɦoɜ 
Ʉɪɢɜaɹ ɫɜɹɡɢ ɪaɫɯoɞoɜ ɢ ɭɪoɜɧɟɣ ɧɢɠɧɟɝo ɛɶɟɮa 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ 

Zɜɛ, ɦ W, ̱ ˏଷ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ 

131,7 0.0 131.7 0.0 131.7 0 
153.2 5.4 135.0 665.0 135.0 950 
168.0 10.8 137.0 1330.0 137.0 1900 
179.2 16.2 138.5 1995.0 138.5 2850 
188.5 21.6 139.7 2660.0 139.7 3800 
196.7 27.0 140.6 3325.0 140.6 4750 
203.9 32.4 141.5 3990.0 141.5 5700 

Oɤoɧɱaɧɢɟ ɬaɛɥɢɰɵ 1.3 
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Ʉɪɢɜɵɟ ɫɜɹɡɢ ɩɥoɳaɞɟɣ ɢ oɛɴёɦoɜ 
Ʉɪɢɜaɹ ɫɜɹɡɢ ɪaɫɯoɞoɜ ɢ ɭɪoɜɧɟɣ ɧɢɠɧɟɝo ɛɶɟɮa 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ 
210.4 37.8 142.2 4655.0 142.2 6650 
226.8 48.6 142.8 5320.0 142.8 7600 
231.7 54.0 143.4 5985.0 143.4 8550 
236.6 59.4 143.9 6650.0 143.9 9500 
243.0 64.8 144.4 7315.0 144.4 10450 

 
 

 
Ɋɢɫɭɧoɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪaɫɯoɞoɜ ɢ ɭɪoɜɧɟɣ ɧɢɠɧɟɝo ɛɶɟɮa 

 

 
Ɋɢɫɭɧoɤ 1.2 – Ʉɪɢɜaɹ ɫɜɹɡɢ oɛɴёɦoɜ ɢ ɭɪoɜɧɟɣ ɜɟɪɯɧɟɝo ɛɶɟɮa 

 
Ɍɪɟɛoɜaɧɢɹ ɭɱaɫɬɧɢɤoɜ ȼɏɄ ɢ ɩoɬɟɪɢ ɜoɞɵ ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 1.4. 
 

Ɍaɛɥɢɰa 1.4 – Ɍɪɟɛoɜaɧɢɹ ɭɱaɫɬɧɢɤoɜ ȼɏɄ ɢ ɩoɬɟɪɢ ɜoɞɵ 
t, ɦɟɫ I II  III  IV  V VI  VII VIII IX X XI  XII 

Qɜɯɤ, ɦ3/ɫ 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 
Q ɢɫɩaɪ, ɦ3/ɫ 0 0 0 12 15 18 12 8 5 0 0 0 
Q ɥɶɞa, ɦ3/ɫ -8 -4 0 3 7 13 10 5 0 -6 -9 -11 

Oɤoɧɱaɧɢɟ ɬaɛɥɢɰɵ 1.4 
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t, ɦɟɫ I II  III  IV  V VI  VII VIII IX X XI  XII 
Q ɮɢɥɶɬɪ, ɦ3/ɫ 2 2 2 5 5 5 5 5 5 2 2 2 
Q ɲɥɸɡ, ɦ3/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 
ɋɭɦɦ, ɦ3/ɫ 119

4 
1198 120

2 
1220 1227 1236 122

7 
1218 1210 1196 1193 119

1  
ɉoɬɟɪɢ ɧaɩoɪa ɜ ɜoɞoɩɪoɩɭɫɤɧɵɯ ɫooɪɭɠɟɧɢɹɯ ∆h = Ͳ,Ͷ ˏ. 
 
1.3 ɂɧɠɟɧɟɪɧo – ɝɟoɥoɝɢɱɟɫɤɢɟ ɭɫɥoɜɢɹ 
 
ȼ oɫɧoɜaɧɢɢ ɫooɪɭɠɟɧɢɹ ɡaɥɟɝaɟɬ ɦɢɥoɧɢɬ. ɒɢɪɢɧa ɩo ɫɬɜoɪɭ 1065 ɦ. 
 
1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥoɜɢɹ 
 
ȼ ɫooɬɜɟɬɫɬɜɢɢ ɫ ɤaɪɬoɣ ɫɟɣɫɦɢɱɟɫɤoɝo ɪaɣoɧɢɪoɜaɧɢɹ ɬɟɪɪɢɬoɪɢɢ 

Ɋoɫɫɢɣɫɤoɣ Ɏɟɞɟɪaɰɢɢ (OɋɊ-2012-ȿ) ɪaɫɱɟɬɧaɹ ɫɟɣɫɦɢɱɟɫɤaɹ ɢɧɬɟɧɫɢɜɧoɫɬɶ 
ɪaɣoɧa ɪaɫɩoɥoɠɟɧɢɹ Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɩɪɢ ɜɟɪoɹɬɧoɫɬɢ ɜoɡɦoɠɧoɝo 
ɩɪɟɜɵɲɟɧɢɹ 1% ɪaɜɧa 5 ɛaɥɥaɦ ɲɤaɥɵ MSK-64. 

 
1.5 Ⱦaɧɧɵɟ ɩo ɷɧɟɪɝoɫɢɫɬɟɦɟ 
 
Oɛɴɟɞɢɧɟɧɧaɹ ɷɧɟɪɝɟɬɢɱɟɫɤaɹ ɫɢɫɬɟɦa ɋɢɛɢɪɢ ɪaɫɩoɥaɝaɟɬɫɹ ɧa 

ɬɟɪɪɢɬoɪɢɢ ɋɢɛɢɪɫɤoɝo Ɏɟɞɟɪaɥɶɧoɝo oɤɪɭɝa ɢ 12 ɫɭɛɴɟɤɬoɜ Ɋoɫɫɢɣɫɤoɣ 
Ɏɟɞɟɪaɰɢɢ: ɪɟɫɩɭɛɥɢɤɢ Aɥɬaɣ, Ȼɭɪɹɬɢɹ, Ɍɵɜa ɢ ɏaɤaɫɢɹ, Aɥɬaɣɫɤɢɣ, 
Ɂaɛaɣɤaɥɶɫɤɢɣ ɢ Ʉɪaɫɧoɹɪɫɤɢɣ ɤɪaɹ, ɂɪɤɭɬɫɤaɹ, Ʉɟɦɟɪoɜɫɤaɹ, ɇoɜoɫɢɛɢɪɫɤaɹ, 
Ɍoɦɫɤaɹ ɢ Oɦɫɤaɹ oɛɥaɫɬɢ. 

ɇoɪɦaɥɶɧɵɣ ɪɟɠɢɦ ɪaɛoɬɵ Oɗɋ ɋɢɛɢɪɢ ɜ ɫoɫɬaɜɟ ȿɗɋ Ɋoɫɫɢɢ 
ɞoɫɬɢɝaɟɬɫɹ ɡa ɫɱɟɬ ɩɟɪɟɬoɤoɜ ɦoɳɧoɫɬɢ ɜ ɪaɡɦɟɪɟ ɞo 2 ɦɥɧ. ɤȼɬ ɩo ɬɪaɧɡɢɬɭ 
ɋɢɛɢɪɶ — ɍɪaɥ — ɐɟɧɬɪ. ɗɬo oɛɟɫɩɟɱɢɜaɟɬ ɤoɦɩɟɧɫaɰɢɸ ɝoɞoɜoɣ 
ɧɟɪaɜɧoɦɟɪɧoɫɬɢ ɷɧɟɪɝooɬɞaɱɢ ɝɢɞɪoɷɥɟɤɬɪoɫɬaɧɰɢɣ ɡa ɫɱɟɬ ɪɟɡɟɪɜoɜ ɟɞɢɧoɣ 
ɷɧɟɪɝoɫɢɫɬɟɦɵ, a ɬaɤɠɟ ɞɟɥaɟɬ ɜoɡɦoɠɧɵɦ ɢɫɩoɥɶɡoɜaɧɢɟ ɪɟɝɭɥɢɪoɜoɱɧoɝo 
ɞɢaɩaɡoɧa ɝɢɞɪoɷɥɟɤɬɪoɫɬaɧɰɢɣ Oɗɋ ɋɢɛɢɪɢ ɞɥɹ ɪɟɝɭɥɢɪoɜaɧɢɹ ɧaɝɪɭɡɤɢ ɜ 
ȿɗɋ Ɋoɫɫɢɢ. 

ɉɪoɦɵɲɥɟɧɧoɫɬɶ ɪɟɝɢoɧa ɧaɯoɞɢɬɫɹ ɧa ɜɵɫoɤoɦ ɭɪoɜɧɟ. Oɞɧaɤo ɟɫɬɶ 
ɩɟɪɫɩɟɤɬɢɜa oɛɴɟɞɢɧɟɧɢɹ Oɗɋ ɋɢɛɢɪɢ ɢ Oɗɋ ȼoɫɬoɤa, a ɬaɤɠɟ ɩɟɪɫɩɟɤɬɢɜa 
ɛɭɞɭɳɟɣ ɩɟɪɟɞaɱɢ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɜ Ʉɢɬaɣ.  
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2 ȼoɞɧo-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪaɫɱёɬɵ 
 

2.1 ȼɵɛoɪ ɪaɫɱёɬɧɵɯ ɝɢɞɪoɝɪaɮoɜ ɦaɥoɝo ɢ ɫɪɟɞɧɟɝo ɩo ɜoɞɧoɫɬɢ 
ɝoɞa ɩɪɢ ɡaɞaɧɧoɣ oɛɟɫɩɟɱɟɧɧoɫɬɢ ɫɬoɤa 
 

Ƚɢɞɪoɥoɝɢɱɟɫɤɢɣ ɪɹɞ ɧaɛɥɸɞɟɧɢɣ ɩɪɢɬoɱɧoɫɬɢ ɪ. ȿɧɢɫɟɣ ɜ ɫɬɜoɪɟ 
Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɡa ɩɟɪɢoɞ 1922-1971 ɝɝ. ɩɪɟɞɫɬaɜɥɟɧ ɜ ɬaɛɥɢɰɟ 1.2. 

Ƚoɞ ɞɟɥɢɬɫɹ ɧa ɞɜa ɩɟɪɢoɞa: ɦɧoɝoɜoɞɧɵɣ (ɩoɥoɜoɞɶɟ) ɢ ɦaɥoɜoɞɧɵɣ 
(ɦɟɠɟɧɶ). Ɂa ɦɧoɝoɜoɞɧɵɟ ɩɪɢɧɢɦaɸɬɫɹ ɦɟɫɹɰɵ, ɜ ɤoɬoɪɵɯ ɪaɫɯoɞ ɛɵɥ ɛoɥɶɲɟ 
ɢɥɢ ɪaɜɟɧ ɫɪɟɞɧɟɝoɞoɜoɦɭ, oɫɬaɥɶɧɵɟ ɦɟɫɹɰɵ ɫoɫɬaɜɥɹɸɬ ɦaɥoɜoɞɧɵɣ ɩɟɪɢoɞ. 
ȼ ɞaɧɧoɦ ɫɥɭɱaɟ ɩoɥoɜoɞɧɵɦɢ ɩɪɢɧɢɦaɸɬɫɹ IV, V, VI , VII , VIII ɦɟɫɹɰɵ. Ⱦɥɹ 
oɩɪɟɞɟɥɟɧɢɹ ɦaɥoɜoɞɧoɝo ɢ ɫɪɟɞɧɟɜoɞɧoɝo ɝoɞa ɧɟoɛɯoɞɢɦo ɩoɫɱɢɬaɬɶ 
oɛɟɫɩɟɱɟɧɧoɫɬɶ ɤaɠɞoɝo ɫɪɟɞɧɟɝoɞoɜoɝo ɪaɫɯoɞa. Ⱦaɧɧɵɟ ɞɥɹ ɩoɫɬɪoɟɧɢɹ 
ɤɪɢɜɵɯ oɛɟɫɩɟɱɟɧɧoɫɬɢ ɫɪɟɞɧɟɝoɞoɜɵɯ, ɫɪɟɞɧɟɩoɥoɜoɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ 
ɪaɫɯoɞoɜ ɭɤaɡaɧɵ ɜ ɬaɛɥɢɰɟ 2.1. Ƚɪaɮɢɤ ɩo ɩoɥɭɱɟɧɧɵɦ ɡɧaɱɟɧɢɹɦ ɩɪɟɞɫɬaɜɥɟɧ 
ɧa ɪɢɫɭɧɤɟ 2.1. 

Oɛɟɫɩɟɱɟɧɧoɫɬɶ oɩɪɟɞɟɥɹɟɬɫɹ ɩo ɮoɪɦɭɥɟ: 
 pሺmሻ = ୫୬+ଵ ∙ ͳͲͲ, (2.1) 

 
ɝɞɟ m – ɩoɪɹɞɤoɜɵɣ ɧoɦɟɪ ɱɥɟɧa ɪɹɞa ɫɪɟɞɧɟɝoɞoɜɵɯ ɪaɫɯoɞoɜ, 
ɪaɧɠɢɪoɜaɧɧoɝo ɜ ɭɛɵɜaɸɳɟɦ ɩoɪɹɞɤɟ; 

n – oɛɳɟɟ ɱɢɫɥo ɱɥɟɧoɜ ɪɹɞa. 
 

Ɍaɛɥɢɰa 2.1 – Ⱦaɧɧɵɟ ɞɥɹ ɩoɫɬɪoɟɧɢɹ ɤɪɢɜɵɯ oɛɟɫɩɟɱɟɧɧoɫɬɢ 
m P, % ɋɪɟɞɧɟɝoɞoɜoɣ ɉoɥoɜoɞɶɟ Ɇɟɠɟɧɶ 

Ƚoɞ ܳ˔˓.ˆ௢ˇ, ˏଷ ˔⁄  Ƚoɞ ܳ˒, ˏଷ ˔⁄  Ƚoɞ ܳˏ, ˏଷ ˔⁄  
1 2,0 1947 3810 1947 6076 1943 1679 
2 3,9 1949 3445 1949 5678 1947 1545 
3 5,9 1943 3344 1935 5579 1937 1541 
4 7,8 1934 3328 1953 5466 1945 1535 
5 9,8 1953 3290 1934 5262 1930 1425 
6 11,8 1935 3255 1942 5163 1934 1394 
7 13,7 1942 3216 1941 5140 1946 1366 
8 15,7 1938 3126 1938 5111 1960 1357 
9 17,6 1945 3122 1943 5009 1939 1294 
10 19,6 1939 3120 1929 4987 1942 1269 
11 21,6 1937 3092 1939 4946 1951 1224 
12 23,5 1929 3043 1933 4825 1949 1212 
13 25,5 1941 3007 1950 4789 1961 1209 
14 27,5 1924 2982 1924 4763 1936 1207 
15 29,4 1950 2955 1945 4709 1955 1203 
16 31,4 1933 2908 1964 4704 1924 1201 
17 33,3 1964 2852 1931 4644 1959 1144 
18 35,3 1961 2832 1937 4642 1938 1141 
19 37,3 1931 2778 1965 4468 1957 1130 
20 39,2 1969 2717 1961 4454 1950 1120 
21 41,2 1960 2692 1970 4440 1953 1114 
22 43,1 1965 2675 1968 4436 1956 1105 
23 45,1 1955 2672 1969 4364 1929 1098 
24 47,1 1970 3810 1952 4179 1928 1091 
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Oɤoɧɱaɧɢɟ ɬaɛɥɢɰɵ 2.1 
m P, % ɋɪɟɞɧɟɝoɞoɜoɣ ɉoɥoɜoɞɶɟ Ɇɟɠɟɧɶ 

Ƚoɞ ܳ˔˓.ˆ௢ˇ, ˏଷ ˔⁄  Ƚoɞ ܳ˒, ˏଷ ˔⁄  Ƚoɞ ܳˏ, ˏଷ ˔⁄  
25 49,0 1968 2668 1963 4159 1925 1090 
26 51,0 1952 2621 1954 4152 1954 1074 
27 52,9 1954 2613 1955 4140 1944 1073 
28 54,9 1959 2584 1948 4045 1969 1069 
29 56,9 1963 2560 1960 4028 1952 1064 
30 58,8 1946 2547 1959 4025 1966 1038 
31 60,8 1925 2536 1925 3981 1922 1023 
32 62,7 1930 2519 1958 3964 1940 1019 
33 64,7 1948 2518 1971 3946 1962 1010 
34 66,7 1936 2470 1923 3896 1964 1000 
35 68,6 1957 2460 1956 3815 1933 992 
36 70,6 1956 2460 1957 3790 1948 990 
37 72,5 1971 2454 1966 3745 1967 975 
38 74,5 1951 2448 1936 3732 1926 962 
39 76,5 1958 2427 1946 3728 1971 962 
40 78,4 1923 2397 1951 3672 1963 960 
41 80,4 1966 2392 1967 3659 1927 944 
42 82,4 1928 2323 1927 3631 1935 931 
43 84,3 1967 2317 1930 3613 1931 912 
44 86,3 1940 2290 1962 3567 1932 909 
45 88,2 1944 2289 1940 3560 1970 902 
46 90,2 1962 2288 1928 3555 1968 901 
47 92,2 1927 2288 1944 3505 1923 898 
48 94,1 1922 2256 1922 3489 1958 890 
49 96,1 1932 2188 1932 3467 1965 882 
50 98,0 1926 2185 1926 3408 1941 874 

 

 
Ɋɢɫɭɧoɤ 2.1 – Ƚoɞoɜoɣ ɝɪaɮɢɤ ɦaɤɫɢɦaɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧaɝɪɭɡoɤ 

 
ɉo ɪaɫɱɟɬɧɵɦ oɛɟɫɩɟɱɟɧɧoɫɬɹɦ oɩɪɟɞɟɥɹɬɫɹ ɦaɥoɜoɞɧɵɣ ɢ ɫɪɟɞɧɟɜoɞɧɵɣ 

ɝoɞ. Ɂa ɦaɥoɜoɞɧɵɣ ɩɪɢɧɢɦaɟɬɫɹ ɝoɞ ɫo ɫɪɟɞɧɟɝoɞoɜoɣ oɛɟɫɩɟɱɟɧɧoɫɬɶɸ 90%, 
ɬ.ɟ. ɩɪɢɧɢɦaɟɬɫɹ 1962 ɝoɞ. 

Ⱦɥɹ 1962 ɝoɞa: 
 α˒ = ୕˒,9బ%୕˒,భ9లమ = Ͳ,ͻͻ͹ (2.2) 

 αˏ = ୕ˏ,9బ%୕ˏ,భ9లమ = Ͳ,ͻͲ (2.3) 
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Ɂa ɫɪɟɞɧɟɜoɞɧɵɣ ɝoɞ ɩɪɢɧɢɦaɟɬɫɹ ɝoɞ ɫ oɛɟɫɩɟɱɟɧɧoɫɬɶɸ 50 %, ɬ.ɟ. 
ɩɪɢɧɢɦaɟɬɫɹ 1952 ɝoɞ. 

Ⱦɥɹ 1952 ɝoɞa: 
 α˒ = ୕˒,ఱబ%୕˒,భ9ఱమ = Ͳ,ͻͻ (2.4) 

 αˏ = ୕ˏ,ఱబ%୕ˏ,భ9ఱమ = ͳ,Ͳͳ (2.3) 

 

ȼɵɛɪaɜ oɤoɧɱaɬɟɥɶɧo ɪaɫɱɟɬɧɵɟ ɝɢɞɪoɝɪaɮɵ ɫɪɟɞɧɟɜoɞɧoɝo ɢ 
ɦaɥoɜoɞɧoɝo ɝoɞoɜ, ɧɟoɛɯoɞɢɦo ɭɬoɱɧɢɬɶ ɝoɞoɜoɣ ɫɬoɤ, ɭɦɧoɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪaɫɯoɞɵ ɧa ɜɵɱɢɫɥɟɧɧɵɟ ɤoɷɮɮɢɰɢɟɧɬɵ. ɉo ɷɬɢɦ ɡɧaɱɟɧɢɹɦ 
ɫɬɪoɹɬɫɹ ɝɢɞɪoɝaɮɵ ɦaɥoɜoɞɧoɝo ɢ ɫɪɟɞɧɟɜoɞɧoɝo ɝoɞa ɪɢɫɭɧoɤ 2.2. Ⱦaɧɧɵɟ ɩo 
ɪaɫɱɟɬaɦ ɦaɥoɜoɞɧoɝo ɢ ɫɪɟɞɧɟɜoɞɧɝo ɝoɞa ɩɪɢɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɟ 2.2 ɢ 2.3 
ɫooɬɜɟɬɫɬɜɟɧɧo. 

 
Ɍaɛɥɢɰa 2.2 – Ɇaɥoɜoɞɧɵɣ ɝoɞ ɫ 90 % oɛɟɫɩɟɱɟɧɧoɫɬɶɸ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɛɟɡ 

ɦɟɫɹɰ IV V VI  VII VIII IX X XI  XII I II  III  
Q, ɦ3/ɫ 1815 2812 5581 3868 4043 3282 1789 1259 1020 664 670 658 
Qɩɪ, 
ɦ3/ɫ 

1809 2803 5562 3855 4030 3271 1596 1123 910 592 598 587 

 
Ɍaɛɥɢɰa 2.3 – ɋɪɟɞɧɟɜoɞɧɵɣ ɝoɞ ɫ 50 % oɛɟɫɩɟɱɟɧɧoɫɬɶɸ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɛɟɡ 

ɦɟɫɹɰ IV V VI  VII VIII IX X XI  XII I II  III  
Q, ɦ3/ɫ 3256 7026 5165 3347 3459 2820 1656 967 814 940 993 1011 
Qɩɪ, 
ɦ3/ɫ 

2485 4881 5732 3926 4137 3302 1672 1226 1022 949 1003 1021 

 

 
Ɋɢɫɭɧoɤ 2.2 – Ƚɢɞɪoɝɪaɮɵ ɦaɥoɜoɞɧoɝo ɢ ɫɪɟɞɧɟɜoɞɧoɝo ɝoɞa 
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2.2 ɉoɫɬɪoɟɧɢɟ ɫɭɬoɱɧɵɯ ɝɪaɮɢɤoɜ ɧaɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪaɥɶɧaɹ ɤɪɢɜaɹ 
ɧaɝɪɭɡɤɢ ɷɧɟɪɝoɫɢɫɬɟɦɵ 
 

ɋɭɬoɱɧɵɟ ɝɪaɮɢɤɢ ɧaɝɪɭɡɤɢ ɫɤaɱɢɜaɸɬɫɹ ɫ ɫaɣɬa ɫɢɫɬɟɦɧoɝo oɩɟɪaɬoɪa 
so-ups.ru ɜ ɫooɬɜɟɬɫɬɜɢɢ ɡaɞaɧɧoɣ ɪɟaɥɶɧoɣ ɷɧɟɪɝoɫɢɫɬɟɦoɣ Ɋoɫɫɢɢ ɞɥɹ ɡɢɦɧɟɝo 
(24.12.15) ɢ ɥɟɬɧɟɝo (23.07.15) ɦɟɫɹɰɟɜ.  

ɂɧɬɟɝɪaɥɶɧaɹ ɤɪɢɜaɹ ɧaɝɪɭɡɤɢ ɯaɪaɤɬɟɪɢɡɭɟɬ ɡaɜɢɫɢɦoɫɬɶ ɩɪɢɪoɫɬa 
ɫɭɬoɱɧoɣ ɜɵɪaɛoɬɤɢ oɬ ɩɪɢɪoɫɬa ɧaɝɪɭɡɤɢ ɷɧɟɪɝoɫɢɫɬɟɦɵ. ɂɧɬɟɝɪaɥɶɧɵɟ 
ɤɪɢɜɵɟ ɧaɝɪɭɡɤɢ ɫɬɪoɹɬɫɹ ɩo ɞaɧɧɵɦ, ɩoɥɭɱɟɧɧɵɦ ɜ ɪɟɡɭɥɶɬaɬɟ ɪaɧɠɢɪoɜaɧɢɹ 
ɦoɳɧoɫɬɢ ɩo ɭɛɵɜaɧɢɸ, ɞɟɥɟɧɢɸ ɟё ɧa ɡoɧɵ, ɫooɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɢɪaɳɟɧɢɹɦ 
ɧaɝɪɭɡɤɢ ɢ ɜɵɪaɛoɬɤɟ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɜ ɞaɧɧɵɯ ɡoɧaɯ. Ⱦaɧɧɵɟ ɞɥɹ ɩoɫɬɪoɟɧɢɹ 
ɝɪaɮɢɤa ɧaɝɪɭɡɤɢ ɢ ɂɄɇ ɥɟɬɧɟɝo ɩɟɪɢoɞa ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 2.4, ɞɥɹ 
ɡɢɦɧɟɝo ɩɟɪɢoɞa ɜ ɬaɛɥɢɰɟ 2.5. ɉɥaɧ ɩoɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧ ɞɥɹ 
ɡɢɦɧɟɝo ɢ ɥɟɬɧɟɝo ɩɟɪɢoɞa ɧa ɪɢɫɭɧɤaɯ 2.3 ɢ 2.4 ɫooɬɜɟɬɫɬɜɟɧɧo. 

 
Ɍaɛɥɢɰa 2.4 – Ⱦaɧɧɵɟ ɞɥɹ ɩoɫɬɪoɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬoɤ 

ȼɪɟɦɹ ɦoɫɤoɜɫɤoɟ 
Ɇoɳɧoɫɬɶ 

ɝɟɧɟɪaɰɢɢ, Ɇȼɬ 
∆P ɪaɧɠ, 

Ɇȼɬ 
∆t ∆ɗ, Ɇȼɬ∙ɱ ɗ, Ɇȼɬ∙ɱ P, Ɇȼɬ 

23.07.2015 0:00 18447 
   

0 0 

23.07.2015 1:00 18272 21 1 21 21 21 

23.07.2015 2:00 18391 11 2 22 43 32 

23.07.2015 3:00 18907 43 3 129 172 75 

23.07.2015 4:00 19182 157 4 628 800 232 

23.07.2015 5:00 19795 65 5 325 1125 297 

23.07.2015 6:00 20075 80 6 480 1605 377 

23.07.2015 7:00 20351 9 7 63 1668 386 

23.07.2015 8:00 20340 0 8 0 1668 386 

23.07.2015 9:00 20372 7 9 63 1731 393 

23.07.2015 10:00 20297 125 10 1250 2981 518 

23.07.2015 11:00 20140 9 11 99 3080 527 

23.07.2015 12:00 19986 50 12 600 3680 577 

23.07.2015 13:00 19986 32 13 416 4096 609 

23.07.2015 14:00 19845 432 14 6048 10144 1041 

23.07.2015 15:00 19995 149 15 2235 12379 1190 

23.07.2015 16:00 19979 239 16 3824 16203 1429 

23.07.2015 17:00 19854 36 17 612 16815 1465 

23.07.2015 18:00 19763 460 18 8280 25095 1925 

23.07.2015 19:00 19331 56 19 1064 26159 1981 

23.07.2015 20:00 18943 89 20 1780 27939 2070 

23.07.2015 21:00 18302 30 21 630 28569 2100 

23.07.2015 22:00 18195 33 22 726 29295 2133 

23.07.2015 23:00 18239 44 23 1012 30307 2177 
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Ɍaɛɥɢɰa 2.5 – Ⱦaɧɧɵɟ ɞɥɹ ɩoɫɬɪoɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬoɤ 

ȼɪɟɦɹ ɦoɫɤoɜɫɤoɟ 
Ɇoɳɧoɫɬɶ 

ɝɟɧɟɪaɰɢɢ, Ɇȼɬ 
∆P ɪaɧɠ, 

Ɇȼɬ 
∆t ∆ɗ, Ɇȼɬ∙ɱ ɗ, Ɇȼɬ∙ɱ P, Ɇȼɬ 

23.12.2015 0:00 25227 -  - 0 0 

23.12.2015 1:00 25344 62 1 62 62 62 

23.12.2015 2:00 25751 122 2 244 306 184 

23.12.2015 3:00 26018 161 3 483 789 345 

23.12.2015 4:00 26293 149 4 596 1385 494 

23.12.2015 5:00 26878 298 5 1490 2875 792 

23.12.2015 6:00 27250 28 6 168 3043 820 

23.12.2015 7:00 27980 68 7 476 3519 888 

23.12.2015 8:00 27952 4 8 32 3551 892 

23.12.2015 9:00 27769 111 9 999 4550 1003 

23.12.2015 10:00 27657 52 10 520 5070 1055 

23.12.2015 11:00 27717 60 11 660 5730 1115 

23.12.2015 12:00 27880 407 12 4884 10614 1522 

23.12.2015 13:00 28427 230 13 2990 13604 1752 

23.12.2015 14:00 28710 142 14 1988 15592 1894 

23.12.2015 15:00 28772 197 15 2955 18547 2091 

23.12.2015 16:00 28588 340 16 5440 23987 2431 

23.12.2015 17:00 28278 48 17 816 24803 2479 

23.12.2015 18:00 27884 275 18 4950 29753 2754 

23.12.2015 19:00 27020 267 19 5073 34826 3021 

23.12.2015 20:00 26681 119 20 2380 37206 3140 

23.12.2015 21:00 26341 288 21 6048 43254 3428 

23.12.2015 22:00 25632 109 22 2398 45652 3537 

23.12.2015 23:00 25235 8 23 184 45836 3545 
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Ɋɢɫɭɧoɤ 2.3 – ɋɭɬoɱɧɵɣ ɝɪaɮɢɤ ɧaɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝo ɩɟɪɢoɞa 
 

ɉɪɢɦɟɱaɧɢɟ: ɫɢɧɢɦ ɰɜɟɬoɦ oɛoɡɧaɱɟɧa Ʉɪaɫɧoɹɪɫɤaɹ Ƚɗɋ. ȼ ɩɢɤɟ ɪaɛoɬa ɫoɫɬaɜɥɹɟɬ 1500 Ɇȼɬ. Ɂɟɥɟɧɵɦ ɰɜɟɬoɦ 
oɛoɡɧaɱɟɧa ɋaɹɧo-ɒɭɲɟɧɫɤaɹ Ƚɗɋ. ȼ ɩɢɤɟ ɪaɛoɬa ɫoɫɬaɜɥɹɟɬ 800 Ɇȼɬ ɢ ɜ ɛaɡɟ ɜɵɪaɛaɬɵɜaɟɬ ɦoɳɧoɫɬɶ 1700 Ɇȼɬ. 

Ʉɪaɫɧɵɦ ɰɜɟɬoɦ ɭɤaɡaɧa Ȼɪaɬɫɤaɹ Ƚɗɋ ɫ ɛaɡoɜoɣ ɦoɳɧoɫɬɶɸ 2300 Ɇȼɬ. 
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Ɋɢɫɭɧoɤ 2.4 – ɋɭɬoɱɧɵɣ ɝɪaɮɢɤ ɧaɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝo ɩɟɪɢoɞa 

 
ɉɪɢɦɟɱaɧɢɟ: ɫɢɧɢɦ ɰɜɟɬoɦ oɛoɡɧaɱɟɧa Ʉɪaɫɧoɹɪɫɤaɹ Ƚɗɋ. Oɧa ɪaɛoɬaɟɬ ɜ ɩoɥɭɩɢɤɟ ɢ ɛaɡɟ ɫ ɦoɳɧoɫɬɶɸ 4000 Ɇȼɬ. 
Ɂɟɥɟɧɵɦ ɰɜɟɬoɦ oɛoɡɧaɱɟɧa ɋaɹɧo-ɒɭɲɟɧɫɤaɹ Ƚɗɋ. ȼ ɩɢɤoɜoɣ ɱaɫɬɢ 2200 Ɇȼɬ, ɜ ɛaɡɟ 2500 Ɇȼɬ. Ʉɪaɫɧɵɦ ɰɜɟɬoɦ 

oɛoɡɧaɱɟɧa Ȼɪaɬɫɤaɹ Ƚɗɋ. Ɋaɛoɬa ɜ ɛaɡɟ ɪaɜɧa 2600 Ɇȼɬ 
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2.3 ɉoɫɬɪoɟɧɢɟ ɝoɞoɜɵɯ ɝɪaɮɢɤoɜ ɦaɤɫɢɦaɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧaɝɪɭɡoɤ ɷɧɟɪɝoɫɢɫɬɟɦɵ 

 
Ⱦɥɹ ɦaɤɫɢɦaɥɶɧoɣ ɧaɝɪɭɡɤɢ: ܲ́௠௔௫ = ʹͺ͹͹ʹ ʛʑ˕; ܲˎ௠௔௫ = ʹͲ͵͹ʹ ʛʑ˕ 
 ܽ = ௉́೘𝑎ೣ+௉ˎ೘𝑎ೣଶ = ଶ଼଻଻ଶ+ଶ଴ଷ଻ଶଶ = ʹͶͷ͹ʹ (2.4) 

 ܾ = ௉́೘𝑎ೣ−௉ˎ೘𝑎ೣଶ = ଶ଼଻଻ଶ−ଶ଴ଷ଻ଶଶ = ͶʹͲͲ (2.5) 

 
Ⱦɥɹ ɫɪɟɞɧɟɣ ɧaɝɪɭɡɤɢ: ܲ́˔˓ = ʹͷ͸͸͵ ʛʑ˕; ܲˎ˔˓ = ͳ͹ͺͶʹ ʛʑ˕ 
 ܽ = ௉́˔˓+௉ˎ˔˓ଶ = ଶହ଺଺ଷ+ଵ଻଼ସଶଶ = ʹͳ͹ͷ͵ (2.6) 

 ܾ = ௉́˔˓−௉ˎ˔˓ଶ = ଶହ଺଺ଷ−ଵ଻଼ସଶଶ = ͵ͻͳͳ (2.7) 

 
ɉo ɮoɪɦɭɥɟ: 
 ௧ܲ = ܽ + ܾ ∙ cosሺ͵Ͳ௢ ∙ ݐ − ͳͷ௢ሻ , (2.8) 
 

ɝɞɟ t – ɧoɦɟɪ ɦɟɫɹɰa ɜ ɝoɞɭ oɬ 1 ɞo 12, ɫɱɢɬaɟɬɫɹ ɦaɤɫɢɦaɥɶɧaɹ ɢ ɫɪɟɞɧɹɹ 
ɧaɝɪɭɡɤa ɞɥɹ ɤaɠɞoɝo ɦɟɫɹɰa. 

 
ȼ ɬaɛɥɢɰɟ 2.6 ɩɪɟɞɫɬaɜɥɟɧɵ ɞaɧɧɵɟ ɞɥɹ ɩoɫɬɪoɟɧɢɹ ɝoɞoɜɵɯ ɝɪaɮɢɤoɜ 

ɧaɝɪɭɡɤɢ. ɇa ɪɢɫɭɧɤɟ 2.5 ɩoɤaɡaɧ ɝɪaɮɢɤ ɝoɞoɜɵɯ ɧaɝɪɭɡoɤ 
 

Ɍaɛɥɢɰa 2.6 – Ⱦaɧɧɵɟ ɞɥɹ ɩoɫɬɪoɟɧɢɹ ɝoɞoɜɵɯ ɝɪaɮɢɤoɜ ɧaɝɪɭɡɤɢ 
t, ɦɟɫ. 1 2 3 4 5 6 7 8 9 10 11 12 

Pt
max,Ɇȼ

ɬ 
28629 27542 25659 23485 21602 20515 20515 21602 23487 25657 27542 28629 

Pt
ɫɪ, Ɇȼɬ 27333 26233 24381 22262 20428 19353 19353 20428 22264 24379 26233 27333 

 

 
Ɋɢɫɭɧoɤ 2.5 – Ƚɪaɮɢɤ ɝoɞoɜɵɯ ɧaɝɪɭɡoɤ 
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2.4 Ɋaɫɱɟɬ ɪɟɠɢɦoɜ ɪaɛoɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪoɜaɧɢɹ ɫ ɭɱɟɬoɦ 
ɬɪɟɛoɜaɧɢɣ ɜoɞoɯoɡɹɣɫɬɜɟɧɧoɣ ɫɢɫɬɟɦɵ 

 
Ⱦɥɹ ɜɵɛɪaɧɧoɝo ɝoɞa ɜɵɱɢɫɥɹɟɦ ɡɧaɱɟɧɢɟ ɦoɳɧoɫɬɢ ɧa ɩoɥɟɡɧoɦ 

ɛɵɬoɜoɦ ɫɬoɤɟ ɞɥɹ ɤaɠɞoɝo ɦɟɫɹɰa ɝoɞa ɩo ɮoɪɦɭɥɟ: 
 ʒܰЭʠ ˄ы˕ = ݇ே ∙ ܳ˒௢ˎˈˊ ∙  (2.9) ,ܪ
 

ɝɞɟ ݇ே − ɤoɷɮɮɢɰɢɟɧɬ ɦoɳɧoɫɬɢ, ݇ே = ͺ,͹; ܪ − ɩoɞɜɟɞɟɧɧɵɣ ɧaɩoɪ; ܳ˒௢ˎˈˊ − ɩoɥɟɡɧɵɣ ɛɵɬoɜoɣ ɪaɫɯoɞ. 
 

ɉoɞɜɟɞɟɧɧɵɣ ɧaɩoɪ: 
ܪ  = ܼʑʐ − ܼʜʐ − ∆ℎ, (2.10) 

 
ɝɞɟ ܼʑʐ −oɬɦɟɬɤa ɜɟɪɯɧɟɝo ɛɶɟɮa, ɫooɬɜɟɬɫɬɜɭɸɳaɹ oɬɦɟɬɤɟ ɇɉɍ, ɦ; ܼʜʐ − ɭɪoɜɟɧɶ ɧɢɠɧɟɝo ɛɶɟɮa, ɫooɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬoɜɵɦ 
ɪaɫɯoɞaɦ ɜoɞɵ, oɩɪɟɞɟɥɟɧɧɵɦ ɩo ɤɪɢɜoɣ ɫɜɹɡɢ; ∆ℎ − ɩoɬɟɪɢ ɧaɩoɪa ɜ ɜoɞoɩoɞɜoɞɹɳɢɯ ɫooɪɭɠɟɧɢɹɯ. 

 
Ɍaɤɠɟ ɧɟoɛɯoɞɢɦo ɪaɫɫɱɢɬaɬɶ ɦoɳɧoɫɬɶ Ƚɗɋ ɫ ɭɱёɬoɦ ɬɪɟɛoɜaɧɢɣ ȼɏɄ: 

 ʒܰЭʠ ˄ы˕ = ݇ே ∙ ܳ˅˘ˍ ∙  (2.11) ,ܪ
 

ɝɞɟ ܳ˅˘ˍ − ɪaɫɯoɞ ɜoɞɵ ɩo ɬɪɟɛoɜaɧɢɹɦ ɭɱaɫɬɧɢɤoɜ ɜoɞoɯoɡɹɣɫɬɜɟɧɧoɝo 
ɤoɦɩɥɟɤɫa, ˏ ଷ/˔. 
 

Ɋaɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɭ 2.9. 
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Ɍaɛɥɢɰa 2.9 – Ɋaɫɱёɬ ɪɟɠɢɦoɜ Ƚɗɋ ɫ ɭɱɟɬoɦ ɬɪɟɛoɜaɧɢɣ ȼɏɄ 
ɉoɫɬɪoɟɧɢɟ ɛaɥaɧɫa ɷɧɟɪɝɢɢ ɋɭɦɦɵ 

t, ɦɟɫ 1 2 3 4 5 6 7 8 9 10 11 12  

Q ɛɵɬ(90%), ɦ3/ɫ 592 598 587 1809 2803 5562 3855 4030 3271 1596 1123 910  

Q ɢɫɩaɪ, ɦ3/ɫ 0 0 0 12 15 18 12 8 5 0 0 0  

Q ɥɶɞa, ɦ3/ɫ -8 -4 0 3 7 13 10 5 0 -6 -9 -11  

Q ɮɢɥɶɬɪ, ɦ3/ɫ 2 2 2 5 5 5 5 5 5 2 2 2  

Q ɲɥɸɡ, ɦ3/ɫ 0 0 0 0 0 0 0 0 0 0 0 0  

Qɩoɥɟɡ, ɦ3/ɫ 578 588 581 1783 2778 5540 3836 4010 3253 1584 1108 893 26532 
 Oɝɪaɧɢɱɟɧɢɹ ɩo ɜoɞoɯoɡɹɣɫɬɜɟɧɧoɦɭ ɤoɦɩɥɟɤɫɭ (ȼɏɄ)  

Qɜɯɤ, ɦ3/ɫ 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 14400 

Ɋɟɠɢɦ ɪaɛoɬɵ ɩo ɜoɞoɬoɤɭ  

Zɜɛ, ɦ 243 243 243 243 243 243 243 243 243 243 243 243  

Zɧɛ, ɦ 134 134 134 136 138 142 140 140 139 137 136 135  

H, ɦ 108 108 108 106 104 101 102 102 103 105 106 107  

Nɛɵɬ, Ɇȼɬ 543 551 545 1640 2512 4851 3418 3565 2921 1445 1024 830 23845 
 Ɋɟɠɢɦ ɪaɛoɬɵ ɩo ȼɏɄ  

Nɜɯɤ, Ɇȼɬ 1105 1105 1105 1117 1117 1117 1117 1117 1117 1105 1105 1105 13332 
 Nɛɵɬ-Nɜɯɤ, Ɇȼɬ -563 -554 560 523 1395 3734 2302 2448 1805 339 -82 -276 10512 

t, ɦɟɫ 1 2 3 4 5 6 7 8 9 10 11 12  
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ɂɡ ɬaɛɥɢɰɵ 2.9 ɜɢɞɧo, ɱɬo ɫɪaɛoɬɤɭ ɫɥɟɞɭɟɬ ɧaɱɢɧaɬɶ ɫ XI ɦɟɫɹɰa. 
Ⱦaɧɧɵɣ ɪaɫɱёɬ ɜɵɩoɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ oɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤoɬoɪɵɟ 

Ƚɗɋ ɛɭɞɟɬ ɪaɛoɬaɬɶ ɧa ɪaɫɯoɞaɯ, ɩɪɟɜɵɲaɸɳɢɯ ɬɪɟɛoɜaɧɢɹ ȼɏɄ. 
ɇa ɪɢɫɭɧɤɟ 2.6 oɬoɛɪaɠɟɧa ɪaɛoɬa ɩɪoɟɤɬɢɪɭɟɦoɣ Ƚɗɋ ɫ ɭɱɟɬoɦ 

ɩɟɪɟɪaɫɩɪɟɞɟɥɟɧɢɹ ɷɧɟɪɝɢɣ. 
 

 
Ɋɢɫɭɧoɤ 2.6 – Ȼaɥaɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪoɟɤɬɢɪɭɟɦoɣ Ƚɗɋ, ɫ ɭɱёɬoɦ 

ɩɟɪɟɪaɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬoɜɵɯ ɦoɳɧoɫɬɟɣ 

2.5 ȼoɞɧo-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪaɫɱɟɬ ɪɟɠɢɦa ɪaɛoɬɵ Ƚɗɋ ɩo 
ɦaɥoɜoɞɧoɦɭ ɝoɞɭ 

 
Ƚɥaɜɧaɹ ɡaɞaɱa ɜoɞɧo-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪaɫɱёɬoɜ – oɩɪɟɞɟɥɟɧɢɟ 

ɝaɪaɧɬɢɪoɜaɧɧɵɯ ɦoɳɧoɫɬɟɣ ɞɥɹ ɤaɠɞoɝo ɦɟɫɹɰa, ɦɢɧɢɦaɥɶɧoɝo ɭɪoɜɧɹ 
ɫɪaɛoɬɤɢ ɜoɞoɯɪaɧɢɥɢɳa (oɬɦɟɬɤɢ ɍɆO), ɫɪɟɞɧɟɦɧoɝoɥɟɬɧɟɣ ɜɵɪaɛoɬɤɢ. 
Ɍaɤɠɟ ɧa oɫɧoɜɟ ɞaɧɧoɝo ɪaɫɱёɬa ɩɪoɢɫɯoɞɢɬ oɩɪɟɞɟɥɟɧɢɟ ɭɫɬaɧoɜɥɟɧɧoɣ 
ɦoɳɧoɫɬɢ ɩɪoɟɤɬɢɪɭɟɦoɣ ɫɬaɧɰɢɢ. 

ɐɟɥɶɸ ȼɗɊ ɩo ɦaɥoɜoɞɧoɦɭ ɝoɞɭ ɹɜɥɹɟɬɫɹ oɩɪɟɞɟɥɟɧɢɟ ɝaɪaɧɬɢɪoɜaɧɧoɣ 
ɦoɳɧoɫɬɢ Ƚɗɋ, oɬɦɟɬɤɢ ɍɆO ɢ ɩoɥɟɡɧoɝo oɛɴɟɦa ɜoɞoɯɪaɧɢɥɢɳa. 

Oɛɹɡaɬɟɥɶɧɵɦ ɭɫɥoɜɢɟɦ ɞɥɹ ɜoɞɧo-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪaɫɱɟɬoɜ ɹɜɥɹɟɬɫɹ 
ɪaɜɟɧɫɬɜo ɭɪoɜɧɟɣ ȼȻ ɜ ɜoɞoɯɪaɧɢɥɢɳɟ ɜ ɧaɱaɥɟ ɢ ɜ ɤoɧɰɟ ɪaɫɱɟɬɧoɝo ɩɟɪɢoɞa 
ɪɟɝɭɥɢɪoɜaɧɢɹ. Ɂa ɧaɱaɥo ɫɪaɛoɬɤɢ ɩɪɢɧɢɦaɟɬɫɹ 11 ɦɟɫɹɰ, ɬ.ɤ. QȼɏɄ>Qɛɵɬ. 

Ɋaɫɱёɬ ɧaɱɢɧaɟɬɫɹ ɫ ɦoɦɟɧɬa, ɤoɝɞa ɜoɞoɯɪaɧɢɥɢɳɟ ɧaɩoɥɧɟɧo, ɬ.ɟ., ɫ 
oɬɦɟɬɤɢ ɇɉɍ=243 ɦ.  

ɋɪaɛoɬɤa ɫɪɟɞɧɟɜoɞɧoɝo ɝoɞa ɩɪoɢɡɜoɞɢɬɫɹ ɞɜɭɦɹ ɫɩoɫoɛaɦɢ:  
1.Ɋaɛoɬa Ƚɗɋ ɫ ɦoɳɧoɫɬɹɦɢ, ɪaɜɧɵɦɢ ɦoɳɧoɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 

ɦaɥoɜoɞɧoɦ ɝoɞɭ. 
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2.Ɋaɛoɬa Ƚɗɋ ɩo ɪɟɠɢɦɭ ɭɪoɜɧɹ ɜ ɪaɫɱɟɬɧoɦ ɦaɥoɜoɞɧoɦ ɝoɞɭ.  
Ɂa ɤoɧɟɱɧɵɣ ɜaɪɢaɧɬ ɩɪɢɧɢɦaɟɬɫɹ ɬoɬ ɫɩoɫoɛ, ɜ ɤoɬoɪoɦ ɛoɥɶɲɟ 

ɫɪɟɞɧɟɦɧoɝoɥɟɬɧɹɹ ɜɵɪaɛoɬɤa ɷɥɟɤɬɪoɷɧɟɪɝɢɢ. ɋɪaɛoɬɤa ɡa ɦaɥoɜoɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜoɞɧɵɟ ɝoɞɵ ɩɪɟɞɫɬaɜɥɟɧa ɜ ɩɪɢɥoɠɟɧɢɢ. (ɉɪɢɥoɠɟɧɢɟ A, ɬaɛɥɢɰa 
A.1,A.2, A.3). 

ȼɵɪaɛoɬɤa ɜ ɫɪɟɞɧɟɜoɞɧoɦ ɝoɞɭ ɩɪɢ ɫɪaɛoɬɤɟ ɩo ɦoɳɧoɫɬɹɦ ɩoɥɭɱɢɥaɫɶ 
ɪaɜɧoɣ 17,4 ɦɥɪɞ.ˍʑ˕ ∙ ˚. ɉɪɢ ɫɪaɛoɬɤɟ ɩo oɬɦɟɬɤaɦ ɪaɜɧoɣ 14,7 ɦɥɪɞ.ˍʑ˕ ∙ ˚. 
ɋɥɟɞoɜaɬɟɥɶɧo ɫɪaɛoɬɤɭ ɛɭɞɟɦ oɫɭɳɟɫɬɜɥɹɬɶ ɩo ɩɟɪɜoɦɭ ɫɩoɫoɛɭ. 

Ƚɪaɮɢɤ ɫɪaɛoɬɤɢ – ɧaɩoɥɧɟɧɢɹ ɡa ɦaɥoɜoɞɧɵɣ ɢ ɫɪɟɞɧɟɜoɞɧɵɣ ɝoɞ 
ɩɪɟɞɫɬaɜɥɟɧ ɧa ɪɢɫɭɧɤɟ 2.7. 

 
Ɋɢɫɭɧoɤ 2.7 – Ƚɪaɮɢɤ ɫɪaɛoɬɤɢ – ɧaɩoɥɧɟɧɢɹ ɜoɞoɯɪaɧɢɥɢɳa 

 
2.6 Oɩɪɟɞɟɥɟɧɢɟ ɭɫɬaɧoɜɥɟɧɧoɣ ɦoɳɧoɫɬɢ Ƚɗɋ ɢ ɩɥaɧɢɪoɜaɧɢɟ 

ɤaɩɢɬaɥɶɧɵɯ ɪɟɦoɧɬoɜ 
 
Ⱦɥɹ ɷɧɟɪɝoɫɢɫɬɟɦɵ ɋɢɛɢɪɢ ɧaɝɪɭɡoɱɧɵɣ ɪɟɡɟɪɜ ɫoɫɬaɜɥɹɟɬ 1,2 %, 

aɜaɪɢɣɧɵɣ ɫoɫɬaɜɥɹɟɬ 7 %. ɋ ɭɱёɬoɦ ɷɬoɝo ɪaɫɫɱɢɬaɟɦ ɭɫɬaɧoɜɥɟɧɧɭɸ 
ɦoɳɧoɫɬɶ ɩɪoɟɤɬɢɪɭɟɦoɣ Ʉɭɡɛaɫɫɤoɣ Ƚɗɋ: 

 ˖ܰ˔˕.ʒЭʠ = ˅ܰы˕.˓௔˄.ʒЭʠ + ˓ܰˈˊʒЭʠ = ͶͳͲͲ Ɇȼɬ (2.12) 
 
ɍɫɬaɧoɜɥɟɧɧɭɸ ɦoɳɧoɫɬɶ Ɍɗɋ ɩɪɟɞɫɬaɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕ʡЭʠ = ˓ܰ௔˄ʡЭʠ + ௔ܰ˅.˓ˈˊ.ʡЭʠ + ːܰ௔ˆ˓.˓ˈˊ.ʡЭʠ  (2.13) 
 
ɉɥaɧɢɪoɜaɧɢɟ ɤaɩɢɬaɥɶɧɵɯ ɪɟɦoɧɬoɜ oɛoɪɭɞoɜaɧɢɹ ɩɪoɢɡɜoɞɢɬɫɹ ɫ 

ɭɱёɬoɦ oɫoɛɟɧɧoɫɬɟɣ ɢɫɩoɥɶɡoɜaɧɢɹ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɜ ɫɬɪaɧɟ. Ɋɟɦoɧɬ 
oɛoɪɭɞoɜaɧɢɹ Ƚɗɋ ɩɪoɢɡɜoɞɢɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤoɝɞa oɧo ɧɟ ɩoɥɧoɫɬɶɸ 
ɢɫɩoɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝoɫɢɫɬɟɦɟ, ɬ.ɟ., ɤoɝɞa ɧa Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜoɛoɞɧaɹ ɦoɳɧoɫɬɶ. 
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ȼ Ɋoɫɫɢɢ – ɷɬo ɤoɧɟɰ ɥɟɬa ɢ oɫɟɧɶ. ɉɪɢ ɷɬoɦ ɫoɝɥaɫɧo ɫɬaɧɞaɪɬaɦ ɊɭɫȽɢɞɪo 
ɩɪoɞoɥɠɢɬɟɥɶɧoɫɬɶ ɪɟɦoɧɬa ɝɢɞɪoaɝɪɟɝaɬoɜ Ƚɗɋ ɩɪɢɧɢɦaɟɬɫɹ ɪaɜɧoɣ 30 ɞɧɟɣ, 
a ɱaɫɬoɬa ɢɯ ɩɪoɜɟɞɟɧɢɹ-1 ɪaɡ ɜ 6 ɥɟɬ.  

Ɋɟɦoɧɬɧaɹ ɩɥoɳaɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ଵ∙ே˖˔˕˔˖˜.ʒЭʠ଼ ∙ ͳˏˈ˔ = ଶଵ଴଴଼ = ͻͳʹ,ͷ ʛʑ˕ ∙ ˏˈ˔/ˆoˇ (2.14) 

 
Ɋɟɦoɧɬɧaɹ ɩɥoɳaɞɶ ɩɪoɟɤɬɢɪɭɟɦoɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ଵ∙ே˖˔˕˒˓.ʒЭʠସ ∙ ͳˏˈ˔ = ଵ଺ଶସ = ͳͲͲͲ ʛʑ˕ ∙ ˏˈ˔/ˆoˇ (2.15) 

 
Ȼaɥaɧɫ ɦoɳɧoɫɬɢ ɩɪɟɞɫɬaɜɥɟɧ ɧa ɪɢɫɭɧɤɟ 2.8. 
 

 
Ɋɢɫɭɧoɤ 2.8 – Ȼaɥaɧɫ ɦoɳɧoɫɬɢ  
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3 Oɫɧoɜɧoɟ ɢ ɜɫɩoɦoɝaɬɟɥɶɧoɟ oɛoɪɭɞoɜaɧɢɟ 
 

3.1 ɉoɫɬɪoɟɧɢɟ ɪɟɠɢɦɧoɝo ɩoɥɹ 
 

Ɋɟɠɢɦɧoɟ ɩoɥɟ – oɛɥaɫɬɶ ɞoɩɭɫɬɢɦɵɯ ɪɟɠɢɦoɜ ɪaɛoɬɵ ɩɪoɟɤɬɢɪɭɟɦoɣ 
Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪaɧɢɰɟɣ ɪɟɠɢɦɧoɝo ɩoɥɹ ɹɜɥɹɟɬɫɹ ɧaɩoɪɧaɹ ɯaɪaɤɬɟɪɢɫɬɢɤa ɩɪɢ 
ɪaɛoɬɟ Ƚɗɋ ɫ ɜoɞoɯɪaɧɢɥɢɳɟɦ, ɧaɩoɥɧɟɧɧɵɦ ɞo oɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪaɛoɬɟ Ƚɗɋ ɫ ɜoɞoɯɪaɧɢɥɢɳɟɦ, ɫɪaɛoɬaɧɧɵɦ ɞo oɬɦɟɬɤɢ ɍɆO. ɉoɫɬɪoɟɧɢɟ 
ɷɬɢɯ ɯaɪaɤɬɟɪɢɫɬɢɤ ɜɵɩoɥɧɹɟɬɫɹ ɩo ɫɥɟɞɭɸɳɟɦɭ ɭɪaɜɧɟɧɢɸ: 

ʒЭʠሺܳʒЭʠሻܪ   = ∇ʑʐ − ʜʐሺܳʜʐሻݖ − ∆ℎ, (3.1) 
 

ɝɞɟ ∇ʑʐ – oɬɦɟɬɤa ɭɪoɜɧɹ ɜoɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ (∇ʑʐ = ∇ʜʞʢ = ʹͶ͵ ˏሻ; ݖʜʐሺܳʜʐሻ – oɬɦɟɬɤa ɭɪoɜɧɹ ɜoɞɵ ɜ ɇȻ ɜ ɡaɜɢɫɢɦoɫɬɢ oɬ ɪaɫɯoɞa ɜ ɇȻ; ∆ℎ –ɩoɬɟɪɢ ɧaɩoɪa ɜ ɜoɞoɩoɞɜoɞɹɳɢɯ ɫooɪɭɠɟɧɢɹɯ. 
 

Oɝɪaɧɢɱɟɧɢɟɦ ɫɥɟɜa ɧa ɪɟɠɢɦɧoɦ ɩoɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦaɥɶɧɵɣ ɪaɫɯoɞ 
ɜoɞɵ, oɩɪɟɞɟɥɹɟɦɵɣ ɡaɞaɧɧɵɦ oɝɪaɧɢɱɟɧɢɟɦ ɩo ɭɫɥoɜɢɹɦ ɫaɧɢɬaɪɧoɝo 

ɩoɩɭɫɤa: ܳ௠𝑖௡ = ͸ͲͲ ˏଷ ˔⁄  . 
ɍɪaɜɧɟɧɢɟ ɥɢɧɢɢ oɝɪaɧɢɱɟɧɢɹ ɩo ɪaɫɱɟɬɧoɣ ɭɫɬaɧoɜɥɟɧɧoɣ ɦoɳɧoɫɬɢ 

ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
  ܳʒЭʠ = ே˖˔˕௞ಿ∙ுʒЭʠ, (3.2) 

 
ɝɞɟ ˖ܰ˔˕ – ɭɫɬaɧoɜɥɟɧɧaɹ ɦoɳɧoɫɬɶ Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ; ݇ே – ɤoɷɮɮɢɰɢɟɧɬ ɦoɳɧoɫɬɢ; ܪʒЭʠ – ɧaɩoɪ ɧa Ƚɗɋ ɜɵɛɢɪaɟɬɫɹ ɩɪoɢɡɜoɥɶɧo. 

 
ɍɪaɜɧɟɧɢɟ ɥɢɧɢɢ oɝɪaɧɢɱɟɧɢɹ ɩo ɩɪoɩɭɫɤɧoɣ ɫɩoɫoɛɧoɫɬɢ Ƚɗɋ: 
  ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ுʒЭʠு˓ , (3.3) 

 
ɝɞɟ ܳʒЭʠ௠௔௫ – ɦaɤɫɢɦaɥɶɧɵɣ ɪaɫɯoɞ ɱɟɪɟɡ Ƚɗɋ. Oɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬoɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ oɝɪaɧɢɱɟɧɢɹ ɩo ɪaɫɱɟɬɧoɣ ɭɫɬaɧoɜɥɟɧɧoɣ ɦoɳɧoɫɬɢ ɫ ɥɢɧɢɟɣ ɪaɫɱёɬɧoɝo 
ɧaɩoɪa; ܪ˓ – ɪaɫɱёɬɧɵɣ ɩo ɦoɳɧoɫɬɢ ɧaɩoɪ. Oɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬoɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ oɝɪaɧɢɱɟɧɢɹ ɩo ɪaɫɱɟɬɧoɣ ɭɫɬaɧoɜɥɟɧɧoɣ ɦoɳɧoɫɬɢ ɫ ɥɢɧɢɟɣ ɪaɫɱёɬɧoɝo 
ɧaɩoɪa. 

 
Ɋɟɡɭɥɶɬaɬɵ ɪaɫɱёɬa ɪɟɠɢɦɧoɝo ɩoɥɹ ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 3.1 ɢ ɧa 

ɪɢɫɭɧɤɟ 3.1. 
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Ɍaɛɥɢɰa 3.1 – Ɋɟɡɭɥɶɬaɬɵ ɪaɫɱёɬa ɪɟɠɢɦɧoɝo ɩoɥɹ ɩɪoɟɤɬɢɪɭɟɦoɣ ɫɬaɧɰɢɢ Qʜʐ, ˏଷ ˔⁄  zʜʐ, ˏ H∇ʜʞʢ, ˏ H∇ʢʛ୓, ˏ H˓, ˏ HʒЭʠ, ˏ QʒЭʠ, ˏଷ ˔⁄  HʒЭʠ, ˏ QʒЭʠ, ˏଷ ˔⁄  

0 131,7 110,9 74,7 92,3 110,0 4305,1 81,0 5873,0 
665 135,0 107,6 71,4 89,0 106,0 4467,5 78,0 5763,2 
1330 137,0 105,6 69,4 87,0 102,0 4642,7 75,0 5651,3 
1995 138,5 104,1 67,9 85,5 98,0 4832,2 72,0 5537,1 
2660 139,7 102,9 66,8 84,4 94,0 5037,8 69,0 5420,5 
3325 140,6 102,0 65,8 83,4 90,0 5261,7 66,0 5301,3 
3990 141,5 101,1 65,0 82,6 86,0 5506,5 63,0 5179,5 
4655 142,2 100,4 64,3 81,8 82,0 5775,1 60,0 5054,6 
5320 142,8 99,8 63,6 81,2 78,0 6071,2 57,0 4926,7 
5985 143,4 99,2 63,0 80,6 74,0 6399,4 54,0 4795,3 

 

 
Ɋɢɫɭɧoɤ 3.1 – Ɋɟɠɢɦɧoɟ ɩoɥɟ 

 
ɂɡ ɩoɫɬɪoɟɧɧoɝo ɪɟɠɢɦɧoɝo ɩoɥɹ oɩɪɟɞɟɥɹɸɬɫɹ ɜɟɥɢɱɢɧɵ, ɩɪɢɜɟɞёɧɧɵɟ 

ɜ ɬaɛɥɢɰɟ 3.2. 
 

Ɍaɛɥɢɰa 3.2 Oɩɪɟɞɟɥёɧɧɵɟ ɜɟɥɢɱɢɧɵ ɢɡ ɪɟɠɢɦɧoɝo ɩoɥɹ 
ɇaɡɜaɧɢɟ Ɂɧaɱɟɧɢɟ ܪ௠௔௫ , ,˚˔௔˓ܪ 108 ˏ ௠𝑖௡ܪ 80,5 ˏ , ˏ 64 ܳ௠௔௫ , ˏଷ ˔⁄  5800 

 
 

3.2 ȼɵɛoɪ ɫɢɫɬɟɦɵ ɢ ɤoɥɢɱɟɫɬɜa ɝɢɞɪoaɝɪɟɝaɬoɜ 
 
Oɫɧoɜɧɵɦ ɤɪɢɬɟɪɢɟɦ, ɩo ɤoɬoɪoɦɭ ɜɵɛɢɪaɟɬɫɹ ɬa ɢɥɢ ɢɧaɹ ɝɢɞɪoɬɭɪɛɢɧa, 

ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɣ ɧaɩoɪ ܪ˒˓ˈˇ, ɩɪɢ ɤoɬoɪoɦ ɪaɛoɬaɟɬ ɬɭɪɛɢɧa. A ɬaɤɠɟ 
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oɬɧoɲɟɧɢɟ ɦɢɧɢɦaɥɶɧoɝo ɧaɩoɪa ɧa ɫɬaɧɰɢɢ ܪ௠𝑖௡ ɤ ɩɪɟɞɟɥɶɧoɦɭ ɧaɩoɪɭ ܪ˒˓ˈˇ, 
ɩɪɢ ɤoɬoɪoɦ ɦoɠɟɬ ɝɢɞɪoɬɭɪɛɢɧa, ɤoɬoɪoɟ ɧɟ ɞoɥɠɧo ɩɪɟɜɵɲaɬɶ 
oɩɪɟɞɟɥёɧɧoɝo ɡɧaɱɟɧɢɹ. 

Ⱦɢaɩaɡoɧɭ ɧaɩoɪoɜ ɫooɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ: 
– ɪaɞɢaɥɶɧo-oɫɟɜaɹ ɊO-115-ȼ 
– ɩoɜoɪoɬɧo-ɥoɩaɫɬɧaɹ ɉɅȾ-115-ȼ. Ⱦaɧɧɭɸ ɬɭɪɛɢɧɭ ɢɡɧaɱaɥɶɧo ɜ ɪaɫɱёɬ 

ɧɟ ɛɟɪёɦ, ɬaɤ ɤaɤ oɧa ɧɟ ɩɪoɲɥa ɤaɜɢɬaɰɢoɧɧɵɯ ɢɫɩɵɬaɧɢɣ. 
 
ɇɟoɛɯoɞɢɦo ɩɪoɜɟɪɢɬɶ oɬɧoɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ. Oɧo ɞoɥɠɧo ɛɵɬɶ ɧɟ 

ɦɟɧɶɲɟ ɡaɞaɧɧɵɯ ɡɧaɱɟɧɢɣ: 
 

Ⱦɥɹ ɊO-115-ȼ: 
 ு೘𝑖೙ு˒˓ˈˇ = ଺ସଵ଴଼ = Ͳ,͸ͳ > 0,60. 

 
3.2.1 ȼɵɛoɪ ɧoɦɢɧaɥɶɧoɝo ɞɢaɦɟɬɪa ɢ oɫɧoɜɧɵɯ ɯaɪaɤɬɟɪɢɫɬɢɤ 

ɝɢɞɪoɬɭɪɛɢɧɵ, oɩɪɟɞɟɥɟɧɢɟ ɱaɫɬoɬɵ ɜɪaɳɟɧɢɹ, ɪaɛoɱɟɣ ɡoɧɵ ɧa 
ɭɧɢɜɟɪɫaɥɶɧoɣ ɯaɪaɤɬɟɪɢɫɬɢɤɟ 

 
Ⱦɥɹ ɞaɥɶɧɟɣɲɢɯ ɪaɫɱёɬoɜ ɛɟɪɭɬɫɹ ɩaɪaɦɟɬɪɵ ɦoɞɟɥɟɣ ɞɥɹ 

ɫooɬɜɟɬɫɬɜɭɸɳɢɯ ɝɢɞɪoɬɭɪɛɢɧ. ɉaɪaɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɟ 3.3. 
 

Ɍaɛɥɢɰa 3.3 – ɉaɪaɦɟɬɪɵ ɜɵɛɪaɧɧɵɯ ɬɢɩoɜ ɦoɞɟɥɶɧɵɯ ɝɢɞɪoɬɭɪɛɢɧ 
ɉaɪaɦɟɬɪ ɊO-115-ȼ 

Ɇaɤɫɢɦaɥɶɧɵɣ ɧaɩoɪ 
ɝɢɞɪoɬɭɪɛɢɧ 

,ˇˈ˓˒ܪ ˏ 115 

Ⱦɢaɩaɡoɧ ɪɟɝɭɥɢɪoɜaɧɢɹ ܪ௠𝑖௡ ⁄௠௔௫ܪ  0,6 

Oɩɬɢɦaɥɶɧaɹ 
ɩɪɢɜɟɞɟɧɧaɹ ɱaɫɬoɬa 

ɜɪaɳɟɧɢɹ 

݊′ଵ ௢௣௧ ,  75 ˏ/˄݋

Oɩɬɢɦaɥɶɧɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ ɪaɫɯoɞ 

ଵܳ ௢௣௧ , ˎ/˔ 900 

Oɩɬɢɦaɥɶɧɵɣ ɄɉȾ 
ɦoɞɟɥɢ 

𝜂ˏ  ௢௣௧ 0.927 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɦaɤɫɢɦaɥɶɧɵɣ ɪaɫɯoɞ 

ܳ′ଵ௠௔௫ , ˎ/˔ 1080 

Ʉoɷɮɮɢɰɢɟɧɬ ɤaɜɢɬaɰɢɢ 𝜎 ሺ ଵܳ௠௔௫, ሻ 0,15 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢaɦɟɬɪ 
ɪaɛoɱɟɝo ɤoɥɟɫa 

, ଵ ௠ܦ ˏ 0,5156 

ɇaɩoɪ ɦoɞɟɥɶɧoɣ 
ɬɭɪɛɢɧɵ 

, ˇ௢ˏܪ ˏ 4 

Ɍɟɦɩɟɪaɬɭɪa ݐˏ௢ˇ, ℃ 2 

Ʉoɷɮɮɢɰɢɟɧɬ ɜɹɡɤoɫɬɢ ݒˏ௢ˇ 1,678 
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Ɂaɬɟɦ ɩɪoɜoɞɢɬɫɹ ɪaɫɱёɬ ɢ ɫɬɪoɢɬɫɹ ɪaɛoɱɟɟ ɩoɥɟ ɤaɠɞoɣ ɬɭɪɛɢɧɵ ɧa 
ɭɧɢɜɟɪɫaɥɶɧoɣ ɯaɪaɤɬɟɪɢɫɬɢɤɟ.  

Ⱦɥɹ ɛoɥɟɟ oɛoɫɧoɜaɧɧoɝo ɜɵɛoɪa ɩaɪaɦɟɬɪoɜ ɝɢɞɪoɬɭɪɛɢɧɵ ɜɵɩoɥɧɹɸɬɫɹ 
ɪaɫɱɟɬɵ ɞɥɹ ɪɹɞa ɫɬaɧɞaɪɬɧɵɯ ɞɢaɦɟɬɪoɜ ɞɥɹ ɤaɠɞoɝo ɬɢɩa ɬɭɪɛɢɧ. 

ɄɉȾ ɧaɬɭɪɧoɣ ɬɭɪɛɢɧɵ η˕: 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √DభˏDభఱ √ʜˏʜN˓భబ √νːνˏఱ ), (3.4) 

 
ɝɞɟ ηˏ, Dଵˏ, ʜˏ – ɄɉȾ, ɞɢaɦɟɬɪ ɢ ɧaɩoɪ ɦoɞɟɥɶɧoɣ ɬɭɪɛɢɧɵ; Dଵ, ʜ୒˓– ɞɢaɦɟɬɪ ɢ ɪaɫɱɟɬɧɵɣ ɧaɩoɪ ɧaɬɭɪɧoɣ ɬɭɪɛɢɧɵ; νˏ, νː − ɤoɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦaɬɢɱɟɫɤoɣ ɜɹɡɤoɫɬɢ ɜoɞɵ ɞɥɹ ɧaɬɭɪɧoɣ ɢ 
ɦoɞɟɥɶɧoɣ ɬɭɪɛɢɧɵ ɫooɬɜɟɬɫɬɜɟɧɧo, ɡaɜɢɫɹɳɢɟ oɬ ɬɟɦɩɟɪaɬɭɪɵ ɜoɞɵ ɞɥɹ 
ɧaɬɭɪɧɵɯ ɢ ɦoɞɟɥɶɧɵɯ ɭɫɥoɜɢɣ tɧ ɢ tɦ; ߝ – ɤoɷɮɮɢɰɢɟɧɬ, ɜɵɪaɠaɸɳɢɣ oɬɧoɲɟɧɢɟ ɩoɬɟɪɶ ɬɪɟɧɢɹ ɤo ɜɫɟɦ 
ɝɢɞɪaɜɥɢɱɟɫɤɢɦ ɩoɬɟɪɹɦ (ɞɥɹ ɩoɜoɪoɬɧo-ɥoɩaɫɬɧɵɯ ɝɢɞɪoɬɭɪɛɢɧ ߝ = Ͳ,͹ͷ). 

 
Ɇoɳɧoɫɬɶ oɞɧoɝo aɝɪɟɝaɬa: 
 Na = ͻ,ͺͳQଵ˓/ DଵଶH୒˓√H୒˓η˕ηˆ̝˓, (3.5) 

 

ɝɞɟ Qଵ˓/ – ɩɪɢɜɟɞɟɧɧɵɣ ɪaɫɯoɞ ɜ ɪaɫɱɟɬɧoɣ ɬoɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪaɬoɪa (ɩɪɟɞɜaɪɢɬɟɥɶɧo ɩɪɢɧɢɦaɟɦ 𝜂ˆ = Ͳ,ͻ͹). 
 

ɑɢɫɥo ɭɫɬaɧaɜɥɢɜaɟɦɵɯ ɧa Ƚɗɋ aɝɪɟɝaɬoɜ: 
 Z′a = ୒ˆэ˔˖˔˕୒a , (3.6) 

 
ɝɞɟ Nˆэ˔˖˔˕ = ͶͳͲͲ Ɇȼɬ – ɪaɫɱɟɬɧaɹ ɭɫɬaɧoɜɥɟɧɧaɹ ɦoɳɧoɫɬɶ. 
 

Ɋaɫɫɱɢɬaɧɧoɟ ɱɢɫɥo aɝɪɟɝaɬoɜ ܼ′௔ oɤɪɭɝɥɹɟɬɫɹ ɜ ɛoɥɶɲɭɸ ɫɬoɪoɧɭ ܼ௔. 
Ɋɟɤoɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦaɬɶ ɤɪaɬɧoɟ 2 ɢɥɢ 3 ɞɥɹ ɬoɝo, ɱɬoɛɵ ɝɥaɜɧaɹ ɫɯɟɦa 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫoɟɞɢɧɟɧɢɣ ɛɵɥa ɫɢɦɦɟɬɪɢɱɧoɣ. 

 
ɉoɫɥɟ ɱɟɝo ɭɬoɱɧɹɟɬɫɹ ɦoɳɧoɫɬɶ aɝɪɟɝaɬa: 
 Na = ୒˖˔˕Za , (3.7) 

 
 

ɑaɫɬoɬa ɜɪaɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
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 ݊′ூ ˓ ∙ √ு˓∙∆஽భ , (3.8) 

 
ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧaɹ ɱaɫɬoɬa ɜɪaɳɟɧɢɹ ɦoɞɟɥɶɧoɣ ɝɢɞɪoɬɭɪɛɢɧɵ ɜ ɪaɫɱёɬɧoɣ 
ɬoɱɤɟ; ∆ – ɩoɩɪaɜɤa ɧa ɩɪɢɜɟɞёɧɧɭɸ ɱaɫɬoɬɭ ɜɪaɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯoɞɟ oɬ ɦoɞɟɥɢ ɤ 
ɧaɬɭɪɟ, ɪaɜɧaɹ oɬɧoɲɟɧɢɸ ɄɉȾ ɧaɬɭɪɧoɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦoɞɟɥɢ ɪaɫɱɟɬɧoɣ 
ɬoɱɤɟ. 

 
ɉo ɩoɥɭɱɟɧɧoɣ ɫɢɧɯɪoɧɧoɣ ɱaɫɬoɬɟ ɜɪaɳɟɧɢɹ ɧɟoɛɯoɞɢɦo ɩɪɢɧɹɬɶ 

ɛɥɢɠaɣɲɟɟ ɛoɥɶɲɟɟ ɫɬaɧɞaɪɬɧoɟ ɡɧaɱɟɧɢɟ ɫɢɧɯɪoɧɧoɣ ɱaɫɬoɬɵ ɜɪaɳɟɧɢɹ ɩo 
ɢɡɜɟɫɬɧoɦɭ ɫɬaɧɞaɪɬɧoɦɭ ɪɹɞɭ [1]. 

 
Ⱦaɥɟɟ oɩɪɟɞɟɥɹɟɬɫɹ ɦɢɧɢɦaɥɶɧaɹ, ɪaɫɱёɬɧaɹ ɢ ɦaɤɫɢɦaɥɶɧaɹ ɩɪɢɜɟɞёɧɧaɹ 

ɱaɫɬoɬa ɜɪaɳɟɧɢɹ: 
 ݊′ூ = ௡˔∙஽భ√ு∙∆ , (3.9) 

 
ɝɞɟ ݊˔ – ɫɬaɧɞaɪɬɧoɟ ɡɧaɱɟɧɢɟ ɫɢɧɯɪoɧɧoɣ ɱaɫɬoɬɵ ɜɪaɳɟɧɢɹ; ܪ – ɧaɩoɪ ɧa ɫɬaɧɰɢɢ, ɫooɬɜɟɬɫɬɜɭɟɬ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡. 
 

ɉɪoɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧoɝo ɪaɫɯoɞa ɜ ɪaɫɱёɬɧoɣ ɬoɱɤɟ ɧa ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = ே𝑎ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓ (3.10) 

 
ɉɪɢɜɟɞёɧɧɵɣ ɪaɫɯoɞ: 
 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙∆, (3.11) 

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦaɥɶɧɵɣ ɪaɫɯoɞ ɱɟɪɟɡ ɫɬaɧɰɢɸ. 
 

ɇɢɠɟ ɩɪɟɞɫɬaɜɥɟɧɵ ɪɟɡɭɥɶɬaɬɵ ɪaɫɱɟɬoɜ ɩaɪaɦɟɬɪoɜ ɧaɬɭɪɧɵɯ 
ɝɢɞɪoɬɭɪɛɢɧ (Ɍaɛɥɢɰa 3.4).  

Ɍaɛɥɢɰa 3.4 – Ɋɟɡɭɥɶɬaɬɵ ɪaɫɱёɬoɜ ɧaɬɭɪɧɵɯ ɝɢɞɪoɬɭɪɛɢɧ  
ɉaɪaɦɟɬɪ ɊO-115-ȼ 

D1 6,7 7,1 7,5 8 8,5 9 
ɄɉȾɬ 0,94 0,94 0,94 0,94 0,94 0,94 

N'aɝɪ 309229,08 347405,97 387811,32 441452,74 498578,31 559189,11 

Z' 13,26 11,80 10,57 9,29 8,22 7,33 

Z 14 12 12 10 9 8 

Oɤoɧɱaɧɢɟ ɬaɛɥɢɰɵ 3.4 
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ɉaɪaɦɟɬɪ ɊO115-ȼ 

Naɝɪ 292857,14 341666,67 341666,67 410000,00 455555,56 512500,00 

∆1 1,05 1,05 1,05 1,06 1,06 1,06 

n'ɫɢɧɯ 103,10 97,31 92,14 86,40 81,34 76,83 

nɫɢɧɯ 107,10 100,00 93,80 88,20 83,30 78,90 

n'max 87,38 86,44 85,63 85,87 86,15 86,38 

n'ɪaɫɱ 77,91 77,07 76,35 76,56 76,81 77,02 

n'min 67,27 66,54 65,92 66,10 66,32 66,49 ܳ ∙ ʙʞʓ˓ 0,949 0,986 0,884 0,932 0,917 0,921 ܳ ∙ ʙʞʓ݉ܽ0,592 0,590 0,600 0,569 0,635 0,611 ݔ 

 
3.3 Oɩɪɟɞɟɥɟɧɢɟ oɬɦɟɬɤɢ ɭɫɬaɧoɜɤɢ ɪaɛoɱɟɝo ɤoɥɟɫa 
 
Oɬɦɟɬɤa ɭɫɬaɧoɜɤɢ Ɋ.Ʉ. ɪaɫɫɱɢɬɵɜaɟɬɫɹ ɞɥɹ ɬɭɪɛɢɧɵ ɊO-115-ȼ. 

Oɩɪɟɞɟɥɹɟɬɫɹ ɞoɩɭɫɬɢɦaɹ ɜɵɫoɬa oɬɫaɫɵɜaɧɢɹ: 
ௌܪ  = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎ܪ − ͳ,ͷ (3.12) 

 
ȼɵɫoɬa oɬɫaɫɵɜaɧɢɹ oɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɬɪёɯ ɧaɢɛoɥɟɟ oɩaɫɧɵɯ ɪɟɠɢɦaɯ: 

 
1) Ɋaɛoɬa  ܼ௔ = ͳ ɩɪɢ ɟɝo ɩoɥɧoɣ ɧaɝɪɭɡɤɟ ɢ ܪ˓ 
ɇa Ƚɍɏ ɧaɯoɞɢɬɫɹ ɬoɱɤa, ɫooɬɜɟɬɫɬɜɭɸɳaɹ ܳ௠௔௫ ɢ  ܪ˓. ɉɪɢɜɟɞёɧɧaɹ 

ɱaɫɬoɬa, ɫooɬɜɟɬɫɬɜɭɸɳaɹ ܪ˓: 
 ݊′ூ = ௡೎∙஽భ√∆భ∙ு˓ = ଽଷ,଼∙଻,ହ√ଵ,଴ହ∙଼଴,ହ = ͹͸,͵ͷ ݋˄ ˏˋː⁄  (3.13) 

 
ɉɪɢɜɟɞёɧɧɵɣ ɪaɫɯoɞ ɩɪɢ ɩoɥɧoɣ ɧaɝɪɭɡɤɟ aɝɪɟɝaɬa ܳ ʟ′ = Ͳ,ͻ͸͵ ˏଷ/˔. 
Ɋaɫɯoɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪaɜɟɧ: 

 ܳ = ܳʟ′ ∙ ଶܦ ∙ ˓ܪ√ = Ͳ,ͻ͸͵ ∙ ͹,ͷଶ ∙ √ͺͲ,ͷ = Ͷ͵͵,ͻ͵ ˏଷ/˔ (3.14) 
 
Oɩɪɟɞɟɥɹɟɬɫɹ σ=0,12. ɉo ɤɪɢɜoɣ ɫɜɹɡɢ ɧɢɠɧɟɝo ɛɶɟɮa oɩɪɟɞɟɥɹɟɬɫɹ  ܼː˄ሺܳ௔ሻ = ͳ͵Ͷ,͵ ˏ 
Oɩɪɟɞɟɥɹɬɫɹ ɜɵɫoɬɭ oɬɫaɫɵɜaɧɢɹ (3.12): 

ௌܪ  = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − 𝜎ܪ + ͳ,ͷ = ͳͲ,͵͵ − ͳ͵Ͷ,͵ͻͲͲ −  Ͳ,ͳʹ ∙ ͺͲ,ͷ − ͳ,ͷ = = −ʹ,ͳͻ ˏ 
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ܼ˖˔˕ = ܼʜʐ(ܳ௣) + ௦ܪ = ͳ͵Ͷ,͵ − ʹ,ͳͻ = ͳ͵ʹ,ͳͳ ˏ;                           (3.15) 

2) Ɋaɛoɬa  ܼ௔ = ͳ ɩɪɢ ɟɝo ɩoɥɧoɣ ɧaɝɪɭɡɤɟ ɢ ɇmax 
ɇa Ƚɍɏ ɧaɯoɞɢɬɫɹ ɬoɱɤa, ɫooɬɜɟɬɫɬɜɭɸɳaɹ ܳ௠௔௫ ɢ ܪ௠௔௫. ɉɪɢɜɟɞёɧɧaɹ 

ɱaɫɬoɬa, ɫooɬɜɟɬɫɬɜɭɸɳaɹ ܪ௠௔௫: 
 ݊′ூ = ௡೎∙஽భ√∆భ∙ு೘𝑎ೣ = ଽଷ,଼∙଻,ହ√ଵ,଴ହ∙ଵ଴଼ = ͸ͷ,ͻʹ ݋˄ ˏˋː⁄   

 
ɉɪɢɜɟɞёɧɧɵɣ ɪaɫɯoɞ ɩɪɢ ɩoɥɧoɣ ɧaɝɪɭɡɤɟ aɝɪɟɝaɬa ɢ ɷɬoɣ ɱaɫɬoɬɟ 

ɜɪaɳɟɧɢɹ ܳ௠௔௫′ = Ͳ,͸ͷͺ ˏଷ ˔⁄  
Ɋaɫɯoɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪaɜɟɧ: 

 ܳ = ܳ௠௔௫′ ∙ ଶܦ ∙ ௠௔௫ܪ√ = Ͳ,ͻͷʹ ∙ ͹,ͷଶ ∙ √Ͷͳ,ʹ = ͵ͻͷ ˏଷ/˔; 
 

Oɩɪɟɞɟɥɹɟɬɫɹ σ=0,08. ɉo ɤɪɢɜoɣ ɫɜɹɡɢ ɧɢɠɧɟɝo ɛɶɟɮa oɩɪɟɞɟɥɹɟɬɫɹ ܼː˄ሺܳ௔ሻ = ͳ͵͵,ͺ ˏ. 
Oɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫoɬa oɬɫaɫɵɜaɧɢɹ (3.12): 
ௌܪ  = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − ͳ𝜎ܪ − ͳ,ͷ = ͳͲ,͵͵ − ͳ͵͵,ͺͻͲͲ −  Ͳ,Ͳͺ ∙ ͳͲͺ − ͳ,ͷ == −ͳ,ͳ͹ ˏ 
 ܼ˖˔˕ = ͳ͵͵,ͺ + ሺ−ͳ,ͳ͹ሻ = ͳ͵ʹ,͸͵ ˏ 

 
3) Ɋaɛoɬa  ܼ௔ = ͳ ɫ ɦɢɧɢɦaɥɶɧoɣ ɧaɝɪɭɡɤoɣ ɢ ܪ௠𝑖௡  

ɇa Ƚɍɏ ɧaɯoɞɢɬɫɹ ɬoɱɤa, ɫooɬɜɟɬɫɬɜɭɸɳaɹ ܳ௠௔௫ ɢ ܪ௠𝑖௡. ɉɪɢɜɟɞёɧɧaɹ 
ɱaɫɬoɬa, ɫooɬɜɟɬɫɬɜɭɸɳaɹ ܪ௠𝑖௡: 

 ݊′ூ = ௡೎∙஽భ√∆భ∙ு೘𝑖೙ = ଽଷ,଼∙଻,ହ√ଵ,଴ହ∙଺ସ = ͺͷ,͸͵ ݋˄ ˏˋː⁄   

 
ɉɪɢɜɟɞёɧɧɵɣ ɪaɫɯoɞ ɩɪɢ ɩoɥɧoɣ ɧaɝɪɭɡɤɟ aɝɪɟɝaɬa ɢ ɷɬoɣ ɱaɫɬoɬɟ 

ɜɪaɳɟɧɢɹ ܳ௠𝑖௡′ = Ͳ,ͻ͸͵ ˏଷ/˔; 
Ɋaɫɯoɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪaɜɟɧ: 

 ܳ = ܳ௠𝑖௡′ ∙ ଶܦ ∙ ௠𝑖௡ܪ√ = ͳ,ͺ ∙ ͹,ͷଶ ∙ √ʹͻ,ͺ = Ͷͻͻ,ͳͲ ˏଷ/˔; 
 
Oɩɪɟɞɟɥɹɟɬɫɹ σ=0,12. ɉo ɤɪɢɜoɣ ɫɜɹɡɢ ɧɢɠɧɟɝo ɛɶɟɮa  oɩɪɟɞɟɥɹɟɬɫɹ ܼː˄ሺܳ௔ሻ = ͳ͵Ͷ ˏ 
Oɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫoɬa oɬɫaɫɵɜaɧɢɹ (3.12): 
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ௌܪ = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − 𝜎ܪ − ͳ,ͷ = ͳͲ,͵͵ − ͳ͵ͶͻͲͲ −  Ͳ,ͳʹ ∙ ͸Ͷ − ͳ,ͷ == −Ͳ,ʹͳ ˏ 
 ܼ˖˔˕ = ͳ͵Ͷ + ሺ−Ͳ,ʹͳሻ = ͳ͵͵,͹ͻ ˏ 

 
ɂɡ ɜɫɟɯ ɜɵɫoɬ oɬɫaɫɵɜaɧɢɹ ɜɵɛɢɪaɟɬɫɹ ɬa, ɤoɬoɪaɹ oɛɟɫɩɟɱɢɜaɟɬ 

ɛɟɫɤaɜɢɬaɰɢoɧɧɭɸ ɪaɛoɬɭ ɜo ɜɫɟɯ ɪaɫɫɦaɬɪɢɜaɟɦɵɯ ɪɟɠɢɦaɯ ɪaɛoɬɵ. ɉɪɢɱёɦ, ܪ௦ ൒ −ͺ ˏ, ɬaɤ ɤaɤ ɞaɥɶɧɟɣɲɟɟ ɡaɝɥɭɛɥɟɧɢɟ ɩoɞɜoɞɧoɣ ɱaɫɬɢ ɷɤoɧoɦɢɱɟɫɤɢ 
ɧɟoɩɪaɜɞaɧɧo. 

Ɋɟɡɭɥɶɬaɬɵ ɪaɫɱɟɬoɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɟ 3.5. 
 

Ɍaɛɥɢɰa 3.5 – Ɋɟɡɭɥɶɬaɬɵ ɪaɫɱɟɬa ɜɵɫoɬɵ oɬɫaɫɵɜaɧɢɹ 
Ɍɭɪɛɢɧa ɊO115-ȼ-670 ɊO115-ȼ-750 ɊO115-ȼ-800 ɊO115-ȼ-850 ɊO115-ȼ-900 

1SН , ɦ -1,05 -1,17 -1,25 -1,33 -1,41 

2SН , ɦ -1,37 -0,21 -1,57 -0,69 -1,03 

3SН , ɦ -4,08 -2,19 -3,88 -3,56 -3,80 

 
ɉɪoaɧaɥɢɡɢɪoɜaɜ ɜɫɟ ɪɟɡɭɥɶɬaɬɵ, oɤoɧɱaɬɟɥɶɧo ɩɪɢɧɢɦaɟɬɫɹ ɤ ɭɫɬaɧoɜɤɟ 

ɝɢɞɪoɬɭɪɛɢɧa ɊO115-ȼ-750. Oɧa ɢɦɟɟɬ oɩɬɢɦaɥɶɧoɟ ɤoɥɢɱɟɫɬɜo aɝɪɟɝaɬoɜ, 
ɜɵɫoɤɢɣ ɄɉȾ. Ɍaɤ ɠɟ, oɬɦɟɬɤa ɭɫɬaɧoɜɤɢ ɪaɛoɱɟɝo ɤoɥɟɫa ɧaɯoɞɢɬɫɹ ɜ 
ɩɪɟɞɟɥaɯ ɧoɪɦɵ: ൒  −ͺ ˏ ɢ ɩo ɫɪaɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɞɢaɦɟɬɪaɦɢ ɢɦɟɟɬ 
ɧaɢɛoɥɟɟ ɷɤoɧoɦɢɱɟɫɤɢ ɜɵɝoɞɧɭɸ ɜɵɫoɬɭ oɬɫaɫɵɜaɧɢɹ. 
 
 

3.4 ȼɵɛoɪ ɬɢɩa ɫɟɪɢɣɧoɝo ɝɢɞɪoɝɟɧɟɪaɬoɪa 
 
ɉo ɩoɥɭɱɟɧɧɵɦ ɩaɪaɦɟɬɪaɦ ɝɢɞɪoɬɭɪɛɢɧɵ ɜɵɛɢɪaɟɬɫɹ ɫɟɪɢɣɧɵɣ ɬɢɩ 

ɝɢɞɪoɝɟɧɟɪaɬoɪa ɩo ɫɩɪaɜoɱɧɵɦ ɞaɧɧɵɦ. Oɫɧoɜɧɵɟ ɤɪɢɬɟɪɢɢ, ɩo ɤoɬoɪɵɦ 
ɩɪoɢɡɜoɞɢɬɫɹ ɜɵɛoɪ ɝɟɧɟɪaɬoɪa, ɷɬo ɟɝo ɫɢɧɯɪoɧɧaɹ ɱaɫɬoɬa ɜɪaɳɟɧɢɹ, ɤoɬoɪaɹ 
ɞoɥɠɧa ɫoɜɩaɞaɬɶ ɫ ɫɢɧɯɪoɧɧoɣ ɱaɫɬoɬoɣ ɜɪaɳɟɧɢɹ ɬɭɪɛɢɧɵ, ɢ aɤɬɢɜɧaɹ 
ɦoɳɧoɫɬɶ ɝɟɧɟɪaɬoɪa, ɤoɬoɪaɹ ɞoɥɠɧa ɫoɜɩaɞaɬɶ ɫ ɦoɳɧoɫɬɶɸ ɬɭɪɛɢɧɵ. 

Ɇoɳɧoɫɬɶ ɝɟɧɟɪaɬoɪa ɦoɠɟɬ ɜaɪɶɢɪoɜaɬɶɫɹ ɜ 10% oɬ ɦoɳɧoɫɬɢ ɬɭɪɛɢɧɵ.  
Ɇoɳɧoɫɬɶ ɬɭɪɛɢɧɵ ܰ = ͵Ͷͳ͸͸͹ ˍʑ˕;  
ɋɢɧɯɪoɧɧaɹ ɱaɫɬoɬa ɜɪaɳɟɧɢɹ ݊ = ͻ͵,ͺ; 
ɉo ɫɩɪaɜoɱɧɵɦ ɞaɧɧɵɦ ɜɵɛɪaɧ ɝɢɞɪoɝɟɧɟɪaɬoɪ ɋȼ-1548/203-64. ɉaɫɩoɪɬ 

ɝɢɞɪoɝɟɧɟɪaɬoɪa ɩɪɢɜɟɞёɧ ɜ ɬaɛɥɢɰɟ 3.6. 
 

Ɍaɛɥɢɰa 3.6 – ɉaɫɩoɪɬ ɝɢɞɪoɝɟɧɟɪaɬoɪa ɋȼ-1548/203-64 
Ɍɢɩ Sɧoɦ, 

ɆȼA 
Ɋɧoɦ, 
Ɇȼɬ 

cos  U, 
ɤȼ 

n, oɛ/ɦɢɧ ɄɉȾ, % ȼɟɫ ɪoɬoɪa, ɬ ɂɫɩoɥɧɟɧɢɟ 

ɋȼ-1548/203-
64 

370 333 0,9 15,75 93,8 98,7 412,5 Ɂoɧɬɢɱɧɵɣ 
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3.5 Ƚɢɞɪoɦɟɯaɧɢɱɟɫɤɢɣ ɪaɫɱёɬ ɫɩɢɪaɥɶɧoɣ ɤaɦɟɪɵ 
 
Ⱦɢaɦɟɬɪ ɫɩɢɪaɥɶɧoɣ ɤaɦɟɪɵ ɧa ɜɯoɞɟ: ܦ˔.ˍ.˅˘ = ͳ,͵͹ͷ ∙ ଵܦ = ͳ,͵͹ͷ ∙ ͹,ͷ = ͳͲ,͵ͳ ˏ. (3.16) 
 
ɍɝoɥ oɯɜaɬa ɫɩɢɪaɥɶɧoɣ ɤaɦɟɪɵ: 𝜑˔.ˍ = ͵ͷͳ°. 
 
ɒɢɪɢɧa ɫɩɢɪaɥɶɧoɣ ɤaɦɟɪɵ: 
˒˔ܤ  = ͵,ͷʹʹ ∙ ଵܦ = ͵,ͷʹʹ ∙ ͹,ͷ = ʹ͸,Ͷͳͷ ˏ. (3.17) 
 
Ⱦɥɢɧa oɬɫaɫɵɜaɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = Ͷ,͵͸Ͷ ∙ ଵܦ = Ͷ,͵͸Ͷ ∙ ͹,ͷ = ͵ʹ,͹͵ ˏ. (3.18) 
 
ɒɢɪɢɧa oɬɫaɫɵɜaɸɳɟɣ ɬɪɭɛɵ ɧa ɜɵɯoɞɟ: 
ଵܤ  = ʹ,ͻͻ͹ ∙ ଵܦ = ʹ,ͻͻ͹ ∙ ͹,ͷ = ʹʹ,Ͷͺ ˏ. (3.19) 
 
ɇaɪɭɠɧɵɣ ɪaɞɢɭɫ ɜɯoɞɧoɝo ɫɟɱɟɧɢɹ: 
ݎ˅  ˘ = ͳ,ͺ͹͸ ∙ ଵܦ = ͳ,ͺ͹͸ ∙ ͹,ͷ = ͳͶ,Ͳ͹ ˏ. (3.20) 
 
Ⱦɢaɦɟɬɪ ɢ ɪaɞɢɭɫ ɪaɫɩoɥoɠɟɧɢɹ ɜɯoɞɧɵɯ ɤɪoɦoɤ ɫɬaɬoɪa: ܦ௔ = ͳͳ,ͷ ˏ, ݎ௔ = ͷ,͹ͷ ˏ. 
 
Ⱦɢaɦɟɬɪ ɢ ɪaɞɢɭɫ ɪaɫɩoɥoɠɟɧɢɹ ɜɵɯoɞɧɵɯ ɤɪoɦoɤ ɫɬaɬoɪa: ܦ˅ = ͳͲ ˏ, ˅ݎ = ͷ ˏ. 
 
ȼɵɫoɬa ɫɬaɬoɪa: 
 ʑ˔˕ = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ʹ,͵͹ + Ͳ,ͲͲ͵͵ ∙ ͹,ͷ = ʹ,͵ͻ ˏ, (3.21) 
 

ɝɞɟ ܾ଴ − ɜɵɫoɬa ɧaɩɪaɜɥɹɸɳɟɝo aɩɩaɪaɬa 
 ܾ଴ = Ͳ,͵ͳ͸ ∙ ଵܦ = Ͳ,͵ͳ͸ ∙ ͹,ͷ = ʹ,͵͹ ˏ. (3.22) 

 
Oɩɪɟɞɟɥɟɧɢɟ ɩoɥɧoɝo ɪaɫɯoɞa ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪaɫɱɟɬɧɵɯ ɡɧaɱɟɧɢɹɯ 

ɧaɩoɪa ɢ ɦoɳɧoɫɬɢ: 
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ܳ˓ = ேଽ,଼ଵ∙ு೛∙𝜂 = ଷସଵ଺଺଻ଽ,଼ଵ∙଼଴,ହ∙଴,ଽସ = Ͷ͸Ͳ,ʹ͹ ˏଷ ˔⁄  (3.23) 

 
ɝɞɟ N – ɧoɦɢɧaɥɶɧaɹ ɦoɳɧoɫɬɶ ɬɭɪɛɢɧɵ (N = 341667 ɤȼɬ). 
 

Oɩɪɟɞɟɥɟɧɢɟ ɪaɫɯoɞa ɱɟɪɟɡ ɜɯoɞɧoɟ ɫɟɱɟɧɢɟ ɫɩɢɪaɥɶɧoɝo ɤaɧaɥa ɤaɦɟɪɵ: 
 ܳ𝑖 = ொ𝑇∙𝜑ଷ଺଴ = ସ଺଴,ଶ଻∙ଷହଵଷ଺଴ = ͶͶͺ,͹͸ ˏଷ ˔⁄ . (3.24) 

 
Oɩɪɟɞɟɥɟɧɢɟ ɩɥoɳaɞɢ ɜɯoɞɧoɝo ɩoɩɟɪɟɱɧoɝo ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖௏˅ ˘ = ସସ଼,଻଺଼ = ͷ͸,ͳ ˏଶ. (3.25) 

 
Oɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩoɞɜoɞa: 

′ܤ  = ʹ,ͻʹͺ ∙ ଵܦ = ʹ,ͻʹͺ ∙ ͹,ͷ = ʹͳ,ͻ͸ ˏ. (3.26) 
 
3.6 Ɋaɫɱɟɬ ɞɟɬaɥɟɣ ɢ ɭɡɥoɜ ɝɢɞɪoɬɭɪɛɢɧɵ 

 
3.6.1 Ɋaɫɱɟɬ ɜaɥa ɧa ɩɪoɱɧoɫɬɶ 
 
Ɋaɫɱɟɬ ɜaɥa ɧa ɩɪoɱɧoɫɬɶ ɧɟoɛɯoɞɢɦo ɩɪoɢɡɜoɞɢɬɶ ɫ ɭɱɟɬoɦ ɫoɜɦɟɫɬɧoɝo 

ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜaɸɳɢɯ, ɢɡɝɢɛaɸɳɢɯ ɢ ɪaɫɬɹɝɢɜaɸɳɢɯ ɭɫɢɥɢɣ. 
 
ɉɪɟɞɜaɪɢɬɟɥɶɧo ɪaɫɫɱɢɬɵɜaɟɬɫɹ ɧaɪɭɠɧɵɣ ɞɢaɦɟɬɪ ɜaɥa: 
ʑ′ܦ  ൒ (ͷ,ͳ ∙ ʛʙʟ𝜏ˇ೚˒)଴,ଷଷ = ቀͷ,ͳ ∙ ଷହ,ହଷଶ ቁ = ͳ,ͺ ˏ (3.27) 

 
ɝɞɟ 𝜏ˇ௢˒ = ͵ʹ ʛʞܽ; ʛˍ˓ – ɤɪɭɬɹɳɢɣ ɦoɦɟɧɬ, oɩɪɟɞɟɥɹɟɬɫɹ ɩo ɮoɪɦɭɥɟ: 

 ʛʙʟ = Ͳ,ͲͲͻ͹Ͷ ∙ ே𝑎௡೎ = Ͳ,ͲͲͻ͹Ͷ ∙ ଷସଵ଺଺଻ଽଷ,଼ = ͵ͷ,ͷ ˍʜ ∙ ˏ  (3.28) 

 
Ɂɧaɱɟɧɢɟ ɞɢaɦɟɬɪa ɩoɥɭɱɟɧɧoɟ ɩo ɮoɪɦɭɥɟ (3.27) oɤɪɭɝɥɹɟɬɫɹ ɞo 

ɫɬaɧɞaɪɬɢɡɢɪoɜaɧɧoɝo ɡɧaɱɟɧɢɹ ܦʑ = ͳ,ͻ ˏ. 
 

3.6.2 Ɋaɫɱɟɬ ɩoɞɲɢɩɧɢɤa 
 
ɇaɩɪaɜɥɹɸɳɢɣ ɩoɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧaɡɧaɱɟɧ ɞɥɹ ɜoɫɩɪɢɹɬɢɹ 

ɪaɞɢaɥɶɧɵɯ ɧaɝɪɭɡoɤ. ɉɪɟɞɩoɱɬɢɬɟɥɶɧɟɟ ɜɫɟɝo ɭɫɬaɧaɜɥɢɜaɬɶ ɩoɞɲɢɩɧɢɤ ɧa 
ɜoɞɹɧoɣ ɫɦaɡɤɟ. Ⱦɥɹ ɬoɝo, ɱɬoɛɵ oɩɪɟɞɟɥɢɬɫɹ ɫ ɬɢɩoɦ ɩoɞɲɢɩɧɢɤa 
ɩɪoɢɡɜoɞɢɬɫɹ ɪaɫɱёɬ ɞɥɹ ɫɟɝɦɟɧɬɧoɝo ɢ ɤoɥɶɰɟɜoɝo ɩoɞɲɢɩɧɢɤa. 
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Ɋaɞɢaɥɶɧaɹ ɫɢɥa ɧa ɪaɛoɱɟɦ ɤoɥɟɫɟ ɪɚдR : 

 ܴ˓௔ˇ = Ͳ,ͺ ∙ ே𝑎௡೎∙஽భ = ͵ͺͺ,ͷ͵ ˍʜ (3.29) 

ɉɪɢɧɢɦaɟɬɫɹ ɞɢaɦɟɬɪ ɜaɥa ɩoɞ ɩoɞɲɢɩɧɢɤoɦ ɫ ɭɱɟɬoɦ oɛɥɢɰoɜɤɢ ݀˒ =ͳ,ͻͳ͹ ˏ. 
Ⱦɥɹ ɤoɥɶɰɟɜoɝo ɩoɞɲɢɩɧɢɤa ɭɞɟɥɶɧoɟ ɞaɜɥɟɧɢɟ ɪaɜɧo: 
ˇ˖݌  = ோ˓𝑎ˇௗ˒∙ℎ˒ ൑  (3.30) [ˇ˖݌]

 
ɝɞɟ hɉ – ɜɵɫoɬa ɩoɞɲɢɩɧɢɤa, ɪaɜɧaɹ 600 ɦɦ, ɞɥɹ ɞaɧɧoɝo ɞɢaɦɟɬɪa ɜaɥa.  
 

Ⱦoɩɭɫɬɢɦoɟ [݌˖ˇ] ɞɥɹ ɤoɥɶɰɟɜoɝo ɩoɞɲɢɩɧɢɤa: 
ˇ˖݌  = ோ˓௔ˇௗ˅∙ℎ = ͵͵͹,ͺ ˍʞܽ (3.31) 

 ͵͵͹,ͺ ൑ [ˇ˖݌] = ͷͶͷ,ͺ ˍʞܽ 
 

Oɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧa ɧaɢɛoɥɟɟ ɧaɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓𝑎ˇଵ+ଶ ୡ୭ୱ 𝛼+ଶ ୡ୭ୱ ଶ𝛼 = ଵ଴ହ,଼ଵଷଵ+ଶ ୡ୭ୱ ଷ଺°+ଶ ୡ୭ୱ ଻ଶ° = ͳͲͶ,ͳ ˍʜ (3.32) 

 
ɝɞɟ ߙ – ɰɟɧɬɪaɥɶɧɵɣ ɭɝoɥ ɪaɫɩoɥoɠɟɧɢɹ ɫɟɝɦɟɧɬoɜ, ɪaɜɧɵɣ: 
ߙ  = ଷ଺଴°௓˔ˈˆˏ = ଷ଺଴ଵଶ = ͵Ͳ (3.33) 

 
ɝɞɟ ܼ˔ˈˆˏ – ɤoɥɢɱɟɫɬɜo ɫɟɝɦɟɧɬoɜ, ɪaɜɧoɟ 12, ɞɥɹ ɞaɧɧoɝo ɞɢaɦɟɬɪa ɜaɥa. 
 

Ⱦɥɢɧa ɫɟɝɦɟɧɬa ɜ oɤɪɭɠɧoɦ ɧaɩɪaɜɥɟɧɢɢ: 
  ݈˔ˈˆˏ = Ͳ,ͺ͹ ∙ ߨ ௗ˒௓˔ˈˆˏ = Ͳ,ͶͶ ˏ. (3.34) 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧoɝo ɩoɞɲɢɩɧɢɤa ɭɞɟɥɶɧoɟ ɞaɜɥɟɧɢɟ ɪaɜɧo: 
ˇ˖݌  = ோ˓𝑎ˇ௟˔ˈˆˏ∙ℎ˒ ൑  (3.35) [ˇ˖݌]

 
Ⱦoɩɭɫɬɢɦoɟ [݌˖ˇ] ɞɥɹ ɫɟɝɦɟɧɬɧoɝo ɩoɞɲɢɩɧɢɤa: 
[ˇ˖݌]  = ͷͲ ∙ ߨ ∙ ݊௖ ∙ ௗ˒ଷ଴ = ͷͲ ∙ ߨ ∙ ͻ͵,ͺ ∙ ଵ,ଽଶଷ଴ = ͻͶͳ ˍʞܽ (3.36) 
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ˇ˖݌ = ଵ଴ହ,଼ଵଷ଴,ଷସସ∙଴,ହ = ͶͲͲ,ͺ ൑ ͻͶͳ ˍʞܽ. 

 
Oɛa ɬɢɩa ɩoɞɲɢɩɧɢɤoɜ ɭɞoɜɥɟɬɜoɪɹɸɬ ɭɫɥoɜɢɹɦ. ȼɵɛɢɪaɟɬɫɹ 

ɫɟɝɦɟɧɬɧɵɣ ɩoɞɲɢɩɧɢɤ. Ɍaɤ ɤaɤ oɧ ɩɪoɫɬ ɜ ɤoɧɫɬɪɭɤɰɢɢ ɢ ɷɤɫɩɥɭaɬaɰɢɢ. 
 
3.7 ȼɵɛoɪ Ɇɇɍ 

 
Ƚaɛaɪɢɬɧɵɟ ɪaɡɦɟɪɵ Ɇɇɍ oɩɪɟɞɟɥɹɸɬɫɹ oɛɴёɦoɦ ɦaɫɥoɜoɡɞɭɲɧoɝo 

ɤoɬɥa, ɡaɜɢɫɹɳɟɝo oɬ ɫɭɦɦaɪɧoɝo oɛɴɟɦa ɫɟɪɜoɦoɬoɪoɜ, oɛɫɥɭɠɢɜaɟɦɵɯ oɞɧoɣ 
Ɇɇɍ.  

ɉo ɧaɧoɝɪaɦɦɟ oɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ: Ɇɇɍ 16/1–40-16-2. 
Ɇaɫɥoɧaɩoɪɧaɹ ɭɫɬaɧoɜɤa ɫ ɝɢɞɪoaɤɤɭɦɭɥɹɬoɪoɦ ɜɦɟɫɬɢɦoɫɬɶɸ 16 ɦ3, 

ɫoɫɬoɹɳɢɦ ɢɡ 1 ɫoɫɭɞa ɧa ɞaɜɥɟɧɢɟ 4 Ɇɉa (40 ɤɝɫ/ɫɦ2), ɫ ɦaɫɥoɧaɫoɫɧɵɦ 
aɝɪɟɝaɬoɦ ȽA 8/1 – 40, ɢɦɟɸɳɢɦ ɫɥɢɜɧoɣ ɛaɤ ɜɦɟɫɬɢɦoɫɬɶɸ 16 ɦ3 ɫ 2 ɧaɫoɫaɦɢ. 

 
3.8 ȼɵɛoɪ ɷɥɟɤɬɪoɝɢɞɪaɜɥɢɱɟɫɤoɝo ɪɟɝɭɥɹɬoɪa 

 
Ɍaɤ ɤaɤ ɬɭɪɛɢɧa ɪaɞɢaɥɶɧo-oɫɟɜaɹ, ɬo ɜɵɛɢɪaɟɬɫɹ ɗȽɊ ɞɥɹ ȽA ɫ ɞɜɭɦɹ 

ɪɟɝɭɥɢɪɭɸɳɢɦɢ oɪɝaɧaɦɢ. ɋoɝɥaɫɧo ɫɩɪaɜoɱɧɵɦ ɞaɧɧɵɦ, ɜɵɛɢɪaɟɦ 
ɷɥɟɤɬɪoɝɢɞɪaɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬoɪ ɬɢɩa ɗȽɊ-2Ɇ-100-4. 
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4 ɗɥɟɤɬɪɢɱɟɫɤaɹ ɱaɫɬɶ 
 
4.1 ɂɫɯoɞɧɵɟ ɞaɧɧɵɟ ɞɥɹ ɩɪoɟɤɬɢɪoɜaɧɢɹ 
 

 ȼ ɬaɛɥɢɰɟ 4.1 ɩɪɢɜɟɞɟɧɵ ɢɫɯoɞɧɵɟ ɞaɧɧɵɟ ɝɟɧɟɪaɬoɪa ɋȼ-1548/203-64. 
 

Ɍaɛɥɢɰa 4.1 – ɇoɦɢɧaɥɶɧɵɟ ɞaɧɧɵɟ ɝɟɧɟɪaɬoɪa 
ɇoɦɢɧaɥɶɧaɹ ɦoɳɧoɫɬɶ Uɝ ɧ୭ɦ,ɤȼ cos φȽ,o.ɟ. η 

ɂɧɞɭɤɬɢɜɧɵɟ ɫoɩɪoɬɢɜɥɟɧɢɹ Sɝ ɧ୭ɦ, Ɇȼ·A Ɋɝ ɧ୭ɦ, Ɇȼɬ x"ୢ  xୢ′  xୢ 
370 333 15,75 0,9 93,8 0,24 0,35 1,1 

 
ɉɪoɬɹɠёɧɧoɫɬɶ ɥɢɧɢɢ oɬ ɩɪoɟɤɬɢɪɭɟɦoɣ Ƚɗɋ ɞo ɷɥɟɤɬɪɢɱɟɫɤoɣ 

ɩoɞɫɬaɧɰɢɢ «ȿɧɢɫɟɣ» 45 ɤɦ. 
ȼɪɟɦɹ ɢɫɩoɥɶɡoɜaɧɢɹ ɭɫɬaɧoɜɥɟɧɧoɣ ɦoɳɧoɫɬɢ T୫ax = ͶͷͲͲ ɱ/ɝoɞ. 
Ɇaɤɫɢɦaɥɶɧaɹ ɦoɳɧoɫɬɶ ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ P̝ .ː. = Ͳ,ͲͲ͸ ∙ P̟ ˔˕.ʒЭʠ.  
Ʉoɷɮɮɢɰɢɟɧɬ ɦoɳɧoɫɬɢ ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪaɜɟɧ ɤoɷɮɮɢɰɢɟɧɬɭ 

ɦoɳɧoɫɬɢ ɝɟɧɟɪaɬoɪoɜ cos φ˔.ː. = cos φː୭ˏ. 
 

4.2 ȼɵɛoɪ ɬɢɩa ɛɥoɤoɜ Ƚɗɋ ɢ ɫɢɥoɜoɝo oɛoɪɭɞoɜaɧɢɹ 
 

4.2.1 ȼɵɛoɪ ɩoɜɵɲaɸɳɢɯ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɞɥɹ ɫɯɟɦɵ ɫ 
oɞɢɧoɱɧɵɦɢ ɛɥoɤaɦɢ 

 
ȼaɪɢaɧɬ ɫɬɪɭɤɬɭɪɧoɣ ɫɯɟɦɵ oɞɢɧoɱɧoɝo ɛɥoɤa Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ 

ɩɪɟɞɫɬaɜɥɟɧ ɧa ɪɢɫɭɧɤɟ 4.1. 
 

ɌȻɅ 

ɋ.ɇ.

G

Ɍɋɇ 

Uȼɇ (Uɋɇ)  

 
Ɋɢɫɭɧoɤ 4.1 – ɋɬɪɭɤɬɭɪɧaɹ ɫɯɟɦa oɞɢɧoɱɧoɝo ɛɥoɤa 

 
ȼɵɛoɪ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɜɤɥɸɱaɟɬ ɜ ɫɟɛɹ oɩɪɟɞɟɥɟɧɢɟ ɢɯ ɧoɦɢɧaɥɶɧoɣ 

ɦoɳɧoɫɬɢ, ɬɢɩa ɢ ɱɢɫɥa.  
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Ɍɪaɧɫɮoɪɦaɬoɪ ɛɥoɤa ɞoɥɠɟɧ oɛɟɫɩɟɱɢɬɶ ɜɵɞaɱɭ ɦoɳɧoɫɬɢ ɝɟɧɟɪaɬoɪoɜ 
ɜ ɫɟɬɶ ɩoɜɵɲɟɧɧoɝo ɧaɩɪɹɠɟɧɢɹ ɡa ɜɵɱɟɬoɦ ɦoɳɧoɫɬɢ ɧaɝɪɭɡɤɢ, 
ɩoɞɤɥɸɱɟɧɧoɣ ɧa oɬɜɟɬɜɥɟɧɢɢ oɬ ɝɟɧɟɪaɬoɪa, ɬ.ɟ. ɧaɝɪɭɡɤa ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓a˔˚ = ʟʒ ːoˏ−ʟ˔.ː.ୡ୭ୱφʒ = ଷଷଷ−ଶ଴,ଽ = ͵͸͹,ͺ ʛʑ ∙ A , (4.1) 

 
ɉo ɤaɬaɥoɝɭ OAO "ɗɥɟɤɬɪoɡaɜoɞ" ɜɵɛɢɪaɟɬɫɹ ɬɪaɧɫɮoɪɦaɬoɪ ɌȾɐ-

400000/500-ɍ1. ɉaɫɩoɪɬ ɬɪaɧɫɮoɪɦaɬoɪa ɩɪɢɜɟɞɟɧ ɜ ɬaɛɥɢɰɟ 4.2. 
 

Ɍaɛɥɢɰa 4.2 – ɉaɫɩoɪɬ ɬɪaɧɫɮoɪɦaɬoɪa ɌȾɐ-400000/500 Sː୭ˏ, Ɇȼɬ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

400 525 15,75 13 0,785 0,315 0,60 

 
 4.2.2 ȼɵɛoɪ ɩoɜɵɲaɸɳɢɯ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɞɥɹ ɫɯɟɦɵ ɫ 
oɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥoɤaɦɢ 
 

ȼaɪɢaɧɬ ɫɬɪɭɤɬɭɪɧoɣ ɫɯɟɦɵ c oɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥoɤaɦɢ Ʉɪaɫɧoɹɪɫɤoɣ 
Ƚɗɋ ɩɪɟɞɫɬaɜɥɟɧ ɧa ɪɢɫɭɧɤɟ 4.2. 

 
Ɋɢɫɭɧoɤ 4.2 – ɋɬɪɭɤɬɭɪɧaɹ ɫɯɟɦa oɛɴɟɞɢɧɟɧɧoɝo ɛɥoɤa 

 S˓a˔˚ = ʟʒ ːoˏ−ʟ˔.ː.ୡ୭ୱφʒ = ଷଷଷ−ଶ଴,ଽ = ͵͸͹,ͺ ʛʑ ∙ A,  (4.2) 

 
ɉo ɤaɬaɥoɝɭ OAO "ɗɥɟɤɬɪoɡaɜoɞ" ɜɵɛɢɪaɟɬɫɹ ɬɪaɧɫɮoɪɦaɬoɪ ɌȾɐ-

400000/500. ɉaɫɩoɪɬ ɬɪaɧɫɮoɪɦaɬoɪa ɩɪɢɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɟ 4.3. 
 

Ɍaɛɥɢɰa 4.3 – ɉaɫɩoɪɬ ɬɪaɧɫɮoɪɦaɬoɪa ɌȾɐ-400000/500 
 Sː୭ˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
400 525 15,75 13 0,785 0,315 0,60 
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4.2.3 ȼɵɛoɪ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

ɍɫɥoɜɢɟ ɜɵɛoɪa ɬɪaɧɫɮoɪɦaɬoɪa ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ൒ S˔.ː. 
 
ɇa ɝɟɧɟɪaɬoɪ ɭɫɬaɧaɜɥɢɜaɟɬɫɹ ɫoɛɫɬɜɟɧɧɵɣ ɬɪaɧɫɮoɪɦaɬoɪ ɫoɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ. ɉo ɤaɬaɥoɠɧɵɦ ɞaɧɧɵɦ ɜɵɛɢɪaɟɦ ɌɋɅ – 2500/15 ɍ1 ɫɬoɢɦoɫɬɶɸ 1250 
ɬɵɫ.ɪɭɛ; ɌɋɅ – 2500/10 ɍ1 ɫɬoɢɦoɫɬɶɸ 1200 ɬɵɫ. ɪɭɛ. Oɛɳaɹ ɫɬoɢɦoɫɬɶ 
ɫoɫɬaɜɢɬ – 10019 ɬɵɫ.ɪɭɛ. ɇa ɫɟɤɰɢɢ 6 ɤȼ ɜɵɛɢɪaɟɦ  ɬɪaɧɫɮoɪɦaɬoɪ 
ɌɆɇ6300/20. 
 ȼ ɤaɱɟɫɬɜɟ ɪɟɡɟɪɜa ɜɵɛɢɪaɟɦ ɬɪaɧɫɮoɪɦaɬoɪ ɌȾ25000/220-ɍ1, 2 ȾȽɍ 
ɗȾȻ 1000-4/6,3 
 

4.3 Ɋaɫɩɪɟɞɟɥɢɬɟɥɶɧoɟ ɭɫɬɪoɣɫɬɜo 
 

4.3.1 ȼɵɛoɪ ɩɪoɜoɞoɜ oɬɯoɞɹɳɢɯ ɜoɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 

ɋɭɦɦaɪɧaɹ ɦoɳɧoɫɬɶ Ɋɍ: 
 S∑ = nˆ ∙ ቀ୔ˆ−୔˔ːୡ୭ୱφˆ ቁ = ͳʹ ∙ ቀଷଷଷ−ଶ଴,ଽ ቁ = ͶͶͳ͵,͵ ʛʑ ∙ A; (4.3) 

 
ɑɢɫɥo oɬɯoɞɹɳɢɯ ɥɢɧɢɣ: 
 nˎ = S∑S˒ˈ˓ˈˇ.∙௞ = ସସଵଷ,ଷଵ∙ଵ଴଴଴ = Ͷ,Ͷ ≈ ͷ ˛˕. (4.4) 

ɉɪɢɧɢɦaɟɬɫɹ ɱɢɫɥo ȼɅ 500 ɤȼ ɪaɜɧɵɦ nˎ = ͷ + ͳ = ͸. 
 

ȼɵɱɢɫɥɹɟɬɫɹ ɪaɛoɱɢɣ ɬoɤ ɜ ɥɢɧɢɢ: 
 I˓a˄ = S∑୬ˎ∙√ଷ∙Uːoˏ = ସସଵଷ,ଷସ∙√ଷ∙ହ଴଴ = ͳ,͵ ˍA. (4.5) 

 
Ɋaɛoɱɢɣ ɬoɤ ɜ ɭɬɹɠɟɥёɧɧoɦ ɪɟɠɢɦɟ, ɩɪɢ ɜɵɯoɞɟ ɢɡ ɫɬɪoɹ oɞɧoɣ ɥɢɧɢɢ: 
ˉ˕˖.˄ʚ,˓aܫ    = ௌʒభ−ʒభమ√ଷ⋅ሺ௡𝑊−ଵሻ⋅௎ːoˏ = ଵଶ⋅ଷ଻଴√ଷ⋅ହ⋅ହ଴଴ = ͳͲͶͲ A. (4.6) 

 
ɋɟɱɟɧɢɟ ɩɪoɜoɞoɜ ɜɵɛɢɪaɟɬɫɹ ɩo ɪaɫɱёɬɧoɣ ɬoɤoɜoɣ ɧaɝɪɭɡɤɟ: 
 
  I˓a˔˚ = αʡ ∙ αi ∙ I˓a˄ = ͳ,ͳ ∙ ͳ,Ͳͷ ∙ ͳ,͵ = ͳ,ͷ ˍA, (4.7) 
 

ɝɞɟ ߙ𝑖 – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɧaɝɪɭɡɤɢ ɩo ɝoɞaɦ 
ɷɤɫɩɥɭaɬaɰɢɢ; 



43 
 

 ௧ – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɱɢɫɥo ɱaɫoɜ ɢɫɩoɥɶɡoɜaɧɢɹ ɦaɤɫɢɦaɥɶɧoɣߙ
ɧaɝɪɭɡɤɢ Ɍɧɛ ɢ ɤoɷɮɮɢɰɢɟɧɬ ɟё ɩoɩaɞaɧɢɹ ɜ ɦaɤɫɢɦɭɦ ɷɧɟɪɝoɫɢɫɬɟɦɵ. 

 
ɉo ɜɟɥɢɱɢɧɟ ɪaɫɱёɬɧoɝo ɬoɤa ɜ ɫooɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ  ɜɵɛɢɪaɟɦ ɩɪoɜoɞ 

3×Aɋ – 300/66. Ⱦoɩɭɫɬɢɦɵɣ ɩɪoɞoɥɠɢɬɟɥɶɧɵɣ ɬoɤ Iˇ୭˒ = ͹ͳͲ ∙ ͵ = ʹͳ͵Ͳ A 
 
4.3.2 ȼɵɛoɪ ɫɯɟɦɵ ɪaɫɩɪɟɞɟɥɢɬɟɥɶɧoɝo ɭɫɬɪoɣɫɬɜa 

 
ɉɪoɟɤɬɢɪɭɟɦaɹ ɫɬaɧɰɢɹ ɧaɯoɞɢɬɫɹ ɜ ɪaɣoɧɟ Ʉɪaɫɧoɹɪɫɤoɝo ɤɪaɹ,  

ɩoɷɬoɦɭ ɩɪɢɦɟɧɹɟɬɫɹ ɄɊɍɗ 500 ɤȼ. 
 
 ȼ ɫooɬɜɟɬɫɬɜɢɢ ɫ [10] ɩɪɢɧɢɦaɟɬɫɹ ɩoɥɭɬoɪɧaɹ ɫɯɟɦa ɩɪɢɫoɟɞɢɧɟɧɢɹ 
ɫɛoɪɧɵɯ ɲɢɧ (ɪɢɫ. 4.3). 

 

   
Ɋɢɫɭɧoɤ 4.3 – ɋɬɪɭɤɬɭɪɧaɹ ɫɯɟɦa Ɋɍ-500 ɤȼ 

 
4.4 Ɍɟɯɧɢɤo – ɷɤoɧoɦɢɱɟɫɤɢɣ aɧaɥɢɡ 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɡaɬɪaɬɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩo ɮoɪɦɭɥɟ: 
 ʖ = ʔː ∙ ʙ +  (4.8) ,ݑ
 ˆɞɟ ʔː − ɧoɪɦaɬɢɜɧɵɣ ɤoɷɮɮɢɰɢɟɧɬ, ɪaɜɧɵɣ 0,15; ʙ − ɫɭɦɦaɪɧaɹ ɫɬoɢɦoɫɬɶ oɛoɪɭɞoɜaɧɢɹ; ݑ − ɢɡɞɟɪɠɤɢ. 

 
ɋɭɦɦaɪɧaɹ ɫɬoɢɦoɫɬɶ oɛoɪɭɞoɜaɧɢɹ ɪaɜɧa: ʙ = ʙʡ + ʙʡʠʜ + ʙʟʢ, (4.9) 
 ˆɞɟ ʙʡ −ɫɬoɢɦoɫɬɶ ɫɢɥoɜɵɯ ɬɪaɧɫɮoɪɦaɬoɪoɜ; 
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ʙʡʠʜ −ɫɬoɢɦoɫɬɶ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʟʢ − ɫɬoɢɦoɫɬɶ ɹɱɟɟɤ ɜɵɤɥɸɱaɬɟɥɟɣ Ɋɍ. 
 

ɋɬoɢɦoɫɬɶ ɫɢɥoɜɵɯ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɢ ɹɱɟɣɤɢ ɜɵɤɥɸɱaɬɟɥɟɣ ɩɪoɜoɞɢɬɫɹ 
ɩo ɭɤɪɭɩɧёɧɧɵɦ ɩoɤaɡaɬɟɥɹɦ:  

 ʙʡହ଴଴ = ͳ͹͹ ͲͲͲ ɬыɫ ɪɭɛ; ʙ˓˖ = ͺͲ ͲͲͲ ɬыɫ. ɪɭɛ;  
 

ɋɬoɢɦoɫɬɶ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɋɇ ɛɟɪɟɦ ɫ ɫaɣɬa ɩɪoɢɡɜoɞɢɬɟɥɹ: ʙʡʠʜ = ͳͲͲͳͻ ɬыɫ . ɪɭɛ; 
 

ɋɭɦɦaɪɧaɹ ɫɬoɢɦoɫɬɶ: 
 
  ʙଶହ଴଴ = ሺͳʹ ∙ ͳ͹͹ + ͳ͸ ∙ ͳ,ʹ + ͺ ∙ ͳ,ʹͷ + ͸ ∙ ͺͲሻ = ʹ ͸͵͵ ʹͲͲ ˕ы˔. ˓˖˄. ; 
 ʙଵହ଴଴ = ሺͳʹ ∙ ͳ͹͹ + ͳ͸ ∙ ͳ,ʹ + ͺ ∙ ͳ,ʹͷ + ͳʹ ∙ ͺͲሻ = ͵ ͳͳ͵ ʹͲͲ   ˕ы˔. ˓˖˄; 
 
ɂɡɞɟɪɠɤɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩo ɮoɪɦɭɥɟ: 
 
ɂଵ = Ͳ,Ͳͻ ∙ ʙଵ + ʗ˒୭˕ଵହ଴଴ ; (4.10) 

 
ɂଵ =  Ͳ,Ͳͻ ∙ ͵ ͳͳ͵ ʹͲͲ + ͳʹ͵ͺ͹͸ = ͶͲͶ Ͳ͸Ͷ  ɬɵɫ. ɪɭɛ ɝoɞ⁄  (4.11) 
 
ɂଶ = Ͳ,Ͳͻ ∙ ʹ ͸͵͵ ʹͲͲ + ͳʹ͵ͺ͹͸ = ͵͸Ͳ ͺ͸Ͷ ɬɵɫ. ɪɭɛ ɝoɞ⁄ . (4.12) 
 
ɋɭɦɦaɪɧɵɟ ɡaɬɪaɬɵ: 
 ʖ௢ˇ.˄ˎ = Ͳ,ͳͷ ∙ ͵ ͳͳ͵ ʹͲͲ + ͶͲͶ Ͳ͸Ͷ = ͺ͹ͳ ͲͶͶ ɬɵɫ. ɪɭɛ./ˆ݋ˇ; 

 ʖ˖ˍ˓.˄ˎ = Ͳ,ͳͷ ∙ ʹ ͸͵͵ ʹͲͲ + ͵͸Ͳ ͺ͸Ͷ = ͹ͷͷ ͺͶͶ ɬɵɫ. ɪɭɛ./ɝoɞ. 
 
Ɋaɫɫɱɢɬaɟɦ ɪaɡɧɢɰɭ ɦɟɠɞɭ ɜaɪɢaɧɬaɦɢ:  

 

 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ%                                                                                     

 ʟ = ͺ͹ͳ ͲͶͶ − ͹ͷͷ ͺͶͶ
 ͺ͹ͳ ͲͶͶ ∙ ͳͲͲ% = ͳ͵,ʹ  % 

 
 

 Ɍaɤ ɤaɤ ɪaɡɧɢɰa ɦɟɠɞɭ ɡaɬɪaɬaɦɢ ɩo ɜaɪɢaɧɬaɦ ɫoɫɬaɜɥɹɟɬ 13,2 %, ɬo 
ɜɵɛɢɪaɟɬɫɹ ɫɬɪɭɤɬɭɪɧaɹ ɫɯɟɦa ɫ oɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥoɤaɦɢ.  
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4.5 Ɋaɫɱёɬ ɬoɤoɜ ɤoɪoɬɤoɝo ɡaɦɵɤaɧɢɹ 
 

Ɋaɫɱёɬ ɬoɤa ɄɁ ɩɪoɢɡɜoɞɢɬɫɹ ɜ ɉɄ RastrWin3 ɜ ɫooɬɜɟɬɫɬɜɢɢ ɫ 
ɦɟɬoɞɢɱɟɫɤɢɦɢ ɭɤaɡaɧɢɹɦɢ [12,12]. ɇɢɠɟ oɩɪɟɞɟɥɟɧɵ ɜɟɥɢɱɢɧɵ, ɧɟoɛɯoɞɢɦɵɟ 
ɞɥɹ ɪaɫɱёɬa: 

 ݇ʡ = ௎ʜʜ௎ʑʜ = ଵହ,଻ହହଶହ = Ͳ,Ͳ͵ (4.13) 

ʡݔ  = ௎ʙ%∙௎ː೚ˏమଵ଴଴∙ௌː೚ˏ = ͻͲ,͸ ܱˏ (4.14) 

ʒݔ  = ′′ௗݔ ∙ ௎ ː೚ˏమௌ ː೚ˏ = Ͳ,ʹͶ ∙ ଵହ,଻ହమଷ଻଴ = Ͳ,ͳ͸ͳ ܱˏ (4.15) 

ʠݔ  = ௎ ː೚ˏమௌ ˍˊ = ହଵହ మଶ଴଴ = ͳ͵ʹ͸ ܱˏ (4.16) 

ʚݔ  = ሺݔ଴,˖ˇ ∙ ݈ ሻ݊ = ሺͲ,͵ͳ ∙ Ͷͷሻ/͸ = ʹ,͵ Oˏ. (4.17) 
 
ɇa ɪɢɫɭɧɤaɯ 4.4,4.5,4.6 ɩɪɟɞɫɬaɜɥɟɧɵ ɢɫɯoɞɧɵɟ ɞaɧɧɵɟ ɢɡ ɬaɛɥɢɰ 

ɩɪoɝɪaɦɦɵ «RastrWin3», ɧɟoɛɯoɞɢɦɵɟ ɞɥɹ ɪaɫɱɟɬa. 
 

 
Ɋɢɫɭɧoɤ 4.4 – ɍɡɥɵ 

 

 
Ɋɢɫɭɧoɤ 4.5 – ȼɟɬɜɢ 

 



46 
 

 
Ɋɢɫɭɧoɤ 4.6 – ɂɫɬoɱɧɢɤɢ ɦoɳɧoɫɬɢ 

 
Ɋɟɡɭɥɶɬaɬɵ ɪaɫɱёɬoɜ ɬoɤa ɄɁ ɫɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɭ 4.5. 
 

Ɍaɛɥɢɰa 4.5 Ɋɟɡɭɥɶɬaɬɵ ɪaɫɱɟɬoɜ ɬoɤa ɄɁ 
ɄɁ Ɍɢɩ ɉ1 ˒ܫ .଴ 

1 3ɮ 3 143.4 

2 3ɮ 2 10.5 

3 1ɮ 2 13.3 

 
4.6 ȼɵɛoɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ aɩɩaɪaɬoɜ 

 

4.6.1 ȼɵɛoɪ ɝɟɧɟɪaɬoɪɧoɝo ɜɵɤɥɸɱaɬɟɥɹ 
 

Ƚɟɧɟɪaɬoɪɧɵɣ ɜɵɤɥɸɱaɬɟɥɶ ɜɵɛɢɪaɟɬɫɹ ɩo ɫɥɟɞɭɸɳɢɦ ɭɫɥoɜɢɹɦ: 
 
1) ܷː௢ˏ ൒ ܷː௢ˏ,˔ 
2) ːܫ ௢ˏ ൒  ʒ˓௔˄ ௠௔௫ܫ
ˎˍ˕௢ܫ (3 ൒ ܫ˒ ௢ 

ʒ ˓௔˄ ௠௔௫ܫ  = ͳ,Ͳͷ ∙ ௌː೚ˏ√ଷ∙௎ʒ ː೚ˏ = ͳ,Ͳͷ ∙ ଷ଻଴√ଷ∙ଵହ,଻ହ = ͳͶʹͶͳ A; (4.18) 

 
ɉo ɤaɬaɥoɝɭ «Aɥɶɫɬɪoɦ Ƚɪɢɞ» ɜɵɛɢɪaɟɬɫɹ ɝɟɧɟɪaɬoɪɧɵɣ ɜɵɤɥɸɱaɬɟɥɶ 

FKG1F. ɉaɫɩoɪɬɧɵɟ ɞaɧɧɵɟ ɝɟɧɟɪaɬoɪɧoɝo ɜɵɤɥɸɱaɬɟɥɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɟ 
4.6. 

 
Ɍaɛɥɢɰa 4.6 – ɉaɫɩoɪɬɧɵɟ ɞaɧɧɵɟ FKG1F 

ɉaɪaɦɟɬɪɵ Ɋaɫɱёɬɧɵɟ ɞaɧɧɵɟ FKG1X 
ɇoɦɢɧaɥɶɧoɟ 

ɧaɩɪɹɠɟɧɢɟ, ɤȼ 
15,75 Ⱦo 27.5 

Ɍoɤ ɦaɤɫɢɦaɥɶɧɵɣ 
ɪaɛoɱɢɣ, ɤA 

14.2 17 

Ɍoɤ ɄɁ, ɤA 143 160 
Ɍoɤ ɭɞaɪɧɵɣ 374 440 
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ȼ ɰɟɩɢ ɝɟɧɟɪaɬoɪɧoɝo ɧaɩɪɹɠɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɭɫɬaɧoɜɤa ɪaɡɴɟɞɢɧɢɬɟɥɹ. ȼ 
ɝɟɧɟɪaɬoɪɧoɦ ɤoɦɩɥɟɤɫɟ FKG1F ɪaɡɴɟɞɢɧɢɬɟɥɶ ɢɞёɬ ɜ ɤoɦɩɥɟɤɬɟ. 

 𝑖˖ǯ = √ʹ ∙ ௡௢ܫ ቀͳ + ݁−బ.బభబ.రఱቁ = √ʹ ∙ ͳͶ͵,Ͷ ∙ (ͳ + ݁− బ,బభబ,బరఱ) = ͵Ͳͷ,ͳͺ͹ˍ(4.19) ;ܣ 

 𝑖˖ǯ < ܫ˒ ˓.˔ˍ˅ 
 ͵͹Ͷ < ͶͶͲ 
 
ɉɪoɜɟɪɤa ɧa ɬɟɪɦɢɱɟɫɤɭɸ ɫɬoɣɤoɫɬɶ: 
 
Ɋaɫɱɟɬɧɵɣ ɬɟɩɥoɜoɣ ɢɦɩɭɥɶɫ: 
˚˔௔˓.ˍܤ  = ௡௢ଶܫ ∙ ʑݐ) + (ˊ˓ݐ = ͳͶ͵,Ͷଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = ͳ͸Ͷͷ ˍܣଶ ∙ ˔ (4.20) 
 
ɇoɦɢɧaɥɶɧɵɣ ɬɟɩɥoɜoɣ ɢɦɩɭɥɶɫ ɜɵɤɥɸɱaɬɟɥɹ: 
ʙʜைʛܤ  = ܫ̞ ˈ˓ˏଶ ∙ ˕ݐ = ͺͲଶ ∙ ͵ = ͳͻʹͲͲ ˍܣଶ ∙ ˔ (4.21) 
˚˔௔˓.ˍܤ  <  ʙʜைʛܤ
 ͳ͸Ͷͷ ˍܣଶ ∙ ˔ < ͳͻʹͲͲ ˍܣଶ ∙ ˔ (4.22) 
 
4.6.2 ȼɵɛoɪ ɢ ɩɪoɜɟɪɤa aɩɩaɪaɬoɜ 500 ɤȼ 
 
ȼ ɤaɱɟɫɬɜɟ ɷɥɟɤɬɪoɬɟɯɧɢɱɟɫɤoɝo ɤoɦɦɭɬaɰɢoɧɧoɝo aɩɩaɪaɬa ɜɵɫoɤoɝo 

ɧaɩɪɹɠɟɧɢɹ ɛɵɥo ɜɵɛɪaɧo ɤoɦɩɥɟɤɬɧoɣ ɪaɫɩɪɟɞɟɥɢɬɟɥɶɧoɟ ɭɫɬɪoɣɫɬɜo ɫ 
ɷɥɟɝaɡoɜoɣ ɢɡoɥɹɰɢɟɣ əɗɍ-500 ɩɪoɢɡɜoɞɫɬɜa  OAO «ɗɧɟɪɝoɦɟɯaɧɢɱɟɫɤɢɣ 
ɡaɜoɞ». 

ɉɪɟɢɦɭɳɟɫɬɜa ɞaɧɧoɣ ɫɢɫɬɟɦɵ ɡaɤɥɸɱaɟɬɫɹ ɜ ɟɟ ɤoɦɩaɤɬɧoɫɬɢ, ɱɬo 
ɩɪɢɜoɞɢɬ ɤ ɫɧɢɠɟɧɢɹɦ ɡaɬɪaɬ ɧa ɢɧɮɪaɫɬɪɭɤɬɭɪɭ. ȼɵɫoɤaɹ ɫɤoɪoɫɬɶ ɭɫɬaɧoɜɤɢ 
ɢ ɜɜoɞa ɜ ɷɤɫɩɥɭaɬaɰɢɸ. ȼɵɫoɤoɟ ɤaɱɟɫɬɜo ɩɪoɞɭɤɰɢɢ ɡa ɫɱɟɬ ɩoɥɧoɣ ɡaɜoɞɫɤoɣ 
ɫɛoɪɤɢ ɢ ɬɟɫɬɢɪoɜaɧɢɹ. Ʌɟɝɤaɹ ɢ ɭɞoɛɧaɹ ɷɤɫɩɥɭaɬaɰɢɹ ɢ oɛɫɥɭɠɢɜaɧɢɟ. 
Ⱦoɩoɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɞɥɹ ɰɢɮɪoɜɵɯ ɩoɞɫɬaɧɰɢɣ. 

ɋɦoɧɬɢɪoɜaɧɵ ɜɫɟ oɫɧoɜɧɵɟ ɤoɦɩoɧɟɧɬɵ ɪaɫɩɪɟɞɭɫɬɪoɣɫɬɜa, ɬaɤɢɟ ɤaɤ 
ɞɭɝoɝaɫɢɬɟɥɶɧaɹ ɤaɦɟɪa, ɪaɡɴɟɞɢɧɢɬɟɥɢ, a ɬaɤɠɟ ɩɪɢɜoɞ ɢ oɛoɪɭɞoɜaɧɢɟ ɞɥɹ 
ɤoɧɬɪoɥɹ ɢ ɭɩɪaɜɥɟɧɢɹ, ɡaɡɟɦɥɢɬɟɥɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪaɧɫɮoɪɦaɬoɪɵ ɬoɤa ɢ 
ɧaɩɪɹɠɟɧɢɹ.   

ȼɫɬɪoɟɧɧɵɟ ɬɪaɧɫɮoɪɦaɬoɪɵ ɬoɤa ɩɪɟɞɧaɡɧaɱɟɧɵ ɞɥɹ ɩɟɪɟɞaɱɢ ɫɢɝɧaɥa, 
ɩɪoɩoɪɰɢoɧaɥɶɧo ɬoɤɭ ɜ ɫɟɬɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛoɪaɦ ɢ ɭɫɬɪoɣɫɬɜaɦ ɡaɳɢɬɵ. 
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ɉɪɟɞɧaɡɧaɱɟɧɵ ɞɥɹ ɤoɦɦɭɬaɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɧoɪɦaɥɶɧɵɯ ɢ 
aɜaɪɢɣɧɵɯ ɪɟɠɢɦaɯ ɜ ɫɟɬɹɯ ɬɪɟɯɮaɡɧoɝo ɩɟɪɟɦɟɧɧoɝo ɬoɤa ɱaɫɬoɬɵ 50 Ƚɰ 
ɧoɦɢɧaɥɶɧɵɦ ɧaɩɪɹɠɟɧɢɟɦ 500 ɤȼ. 

Ʉaɬaɥoɠɧɵɟ ɞaɧɧɵɟ ɄɊɍɗ 500 ɤȼ ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 8. 
 

Ɍaɛɥɢɰa 4.7 – ɉaɪaɦɟɬɪɵ əɗȽ-500Ʌ1  

Ɋaɫɱɟɬɧɵɟ ɞaɧɧɵɟ 
Ʉaɬaɥoɠɧɵɟ ɞaɧɧɵɟ 

ȼɵɤɥɸɱaɬɟɥɶ əɗɍ-500 ȼ ɫoɫɬaɜ ɜɯoɞɹɬ 
ɬɪaɧɫɮoɪɦaɬoɪɵ ɬoɤa, 

ɬɪaɧɫɮoɪɦaɬoɪɵ 
ɧaɩɪɹɠɟɧɢɹ, 
ɡaɡɟɦɥɢɬɟɥɢ, 

ɪaɡɴɟɞɢɧɢɬɟɥɢ. 

Uɫɟɬɢ ɧoɦ = 500 ɤȼ Uɧoɦ = 500 ɤȼ 
Iɪaɛ max = 870 A Iɧoɦ = 4000 A 
Iɩo = 35,4 ɤA Iɧoɦoɬɤɥ = 50 ɤA 

Iɞɢɧ.ɫɬ.=160 A  iɭ = 90,0 ɤA 

ɍɫɬaɧaɜɥɢɜaɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪaɧɫɮoɪɦaɬoɪɵ ɬoɤa ɮɢɪɦɵ 
«ɂɧɬɟɯɝaɡ» ɌȽɎ-500.  

 
Ɍaɛɥɢɰa 4.8 –  ɉaɪaɦɟɬɪɵ ɬɪaɧɫɮoɪɦaɬoɪa ɬoɤa. 

ɍɫɥoɜɢɟ ɜɵɛoɪa Ɋaɫɱёɬɧaɹ ɜɟɥɢɱɢɧa Ⱦaɧɧɵɟ ɌȽɎ-500 ɩo ɤaɬaɥoɝɭ Uɫɟɬɢ < Uɧ୭ɦ Uɫɟɬɢ = ͷͲͲ ɤȼ Uɧ୭ɦ = ͷͲͲ ɤȼ Iɪaɛ.ɦaɯ < Iɧ୭ɦ Iɪaɛ.ɦaɯ =  Ͷ͸ʹ A Iɧ୭ɦ = ͳͲͲͲ A Sଶ < Sଶɧ୭ɦ Sଶ = ͷ ȼA Sଶɧ୭ɦ = ͳͲ ȼA 

 
ɍɫɬaɧaɜɥɢɜaɸɬɫɹ ɭɤoɦɩɥɟɤɬoɜaɧɧɵɟ ɡaɡɟɦɥɢɬɟɥɹɦɢ ɪaɡɴɟɞɢɧɢɬɟɥɢ 

ɊȽɀ.II /3150 ɍɏɅ1 ɩɪoɢɡɜoɞɫɬɜa ɤoɦɩaɧɢɢ «ɗɥɟɤoɦ». 
 

Ɍaɛɥɢɰa 4.9 – ɉaɪaɦɟɬɪɵ ɪaɡɴɟɞɟɧɢɬɟɥɹ 

Ɋaɫɱёɬɧɵɟ ɞaɧɧɵɟ 
Ʉaɬaɥoɠɧɵɟ ɞaɧɧɵɟ  

Ɋaɡɴɟɞɢɧɢɬɟɥɶ Ɋɇ 500 

Uɫɟɬɢɧoɦ = 500 ɤȼ Uɧoɦ =500 ɤȼ 
Iɪaɛmax= Ͷ͸ʹ A Iɧoɦ =2000 A 

iɭ =ͻͲ,Ͳ ɤA Iɞɢɧ =100 ɤA 
Iɩo = 35,4 ɤA Iɬɟɪɦ = 40 ɤA 

 
ɍɫɬaɧaɜɥɢɜaɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪaɧɫɮoɪɦaɬoɪɵ ɧaɩɪɹɠɟɧɢɹ ɁɇOȽ-500 

ɡaɡɟɦɥɟɧɧɵɣ oɞɧoɮaɡɧɵɣ ɫ ɝaɡoɜoɣ ɢɡoɥɹɰɢɟɣ. ɉoɞɤɥɸɱaɸɬɫɹ ɧa ɤaɠɞɭɸ ɢɡ 
ɫɛoɪɧɵɯ ɲɢɧ ɢ ɜoɡɞɭɲɧɵɯ ɥɢɧɢɣ. 
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ɉo ɉɍɗ, ɬɪaɧɫɮoɪɦaɬoɪɵ ɫo ɜɫɟɯ ɫɬoɪoɧ ɡaɳɢɳaɸɬɫɹ oɝɪaɧɢɱɢɬɟɥɹɦɢ 
ɩɟɪɟɧaɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 500 ɤȼ ɛɥoɱɧoɝo ɬɪaɧɫɮoɪɦaɬoɪa, ɲɢɧɧoɝo 
ɢɡɦɟɪɢɬɟɥɶɧoɝo ɬɪaɧɫɮoɪɦaɬoɪa ɧaɩɪɹɠɟɧɢɹ ɭɫɬaɧaɜɥɢɜaɟɬɫɹ Oɉɇɩ-500 
ɩɪoɢɡɜoɞɫɬɜa «Ɍɟɯɷɧɟɪɝoɦaɤɫ». 

ȼɵɛɪaɧ aɧaɥɢɡaɬoɪ ɫɟɬɢ Omix P99-MA-3 ɩɪoɢɡɜoɞɫɬɜo ɤoɦɩɟɧɢɢ AɊɄ 
«ɗɧɟɪɝoɫɟɪɜɢɫ» ɢ ɫɢɧɯɪoɧɢɡaɬoɪ Aɋ-Ɇ3 ɩɪoɢɡɜoɞɫɬɜo OOO «Aɋɍ-ȼɗɂ». 

 
Ɍaɛɥɢɰa 4.10 – ɉaɪaɦɟɬɪɵ aɧaɥɢɡaɬoɪa ɫɟɬɢ ɢ ɫɢɧɯɪoɧɢɡaɬoɪa  

ɇaɢɦɟɧoɜaɧɢɟ 
ɩɪɢɛoɪa 

Ɍɢɩ ɩɪɢɛoɪa 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛoɪa 
Ʉɥaɫɫ 

ɬoɱɧoɫɬɢ 

ɉoɬɪɟɛɥɹɟɦaɹ 
ɦoɳɧoɫɬɶ 

(ȼ·A) 
Aɧaɥɢɡaɬoɪ 

ɫɟɬɢ 
Omix P99-MA-

3 
RS-485 0,5 5 

ɋɢɧɯɪoɧɢɡaɬoɪ Aɋ-Ɇ3 
Ethernet M-

bus 
0,5 35 

 
ɉo ɡɧaɱɟɧɢɹɦ ɬoɤoɜ ɪaɛoɱɟɝo ɢ ɭɬɹɠɟɥɟɧɧoɝo ɪɟɠɢɦoɜ ɜɵɛɢɪaɟɬɫɹ 

ɜɵɫoɤoɱaɫɬoɬɧɵɣ ɡaɝɪaɞɢɬɟɥɶ – ȼɁ-1250-0,5 (ɜɵɫoɤoɱaɫɬoɬɧɵɣ ɡaɝɪaɞɢɬɟɥɶ, 
ɧoɦɢɧaɥɶɧɵɣ ɬoɤ, ɧoɦɢɧaɥɶɧaɹ ɢɧɞɭɤɬɢɜɧoɫɬɶ). Ɏɢɥɶɬɪ ɩɪɢɫoɟɞɢɧɟɧɢɹ –
ɭɤoɦɩɥɟɤɬoɜaɧ ɤoɧɞɟɧɫaɬoɪoɦ ɫɜɹɡɢ OOO «Ʉoɧɞɟɧɫaɬoɪ». 
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5 ɍɫɬɪoɣɫɬɜa ɊɁɢA 
 

ɋɢɥoɜoɟ ɷɥɟɤɬɪooɛoɪɭɞoɜaɧɢɟ ɷɥɟɤɬɪoɫɬaɧɰɢɣ, ɩoɞɫɬaɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞoɥɠɧo ɛɵɬɶ ɡaɳɢɳɟɧo oɬ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɣ ɢ 
ɧaɪɭɲɟɧɢɣ ɧoɪɦaɥɶɧɵɯ ɪɟɠɢɦoɜ ɭɫɬɪoɣɫɬɜaɦɢ ɪɟɥɟɣɧoɣ ɡaɳɢɬɵ, 
aɜɬoɦaɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱaɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞoɯɪaɧɢɬɟɥɹɦɢ ɢ oɫɧaɳɟɧo 
ɭɫɬɪoɣɫɬɜaɦɢ ɷɥɟɤɬɪoaɜɬoɦaɬɢɤɢ, ɜ ɬoɦ ɱɢɫɥɟ ɭɫɬɪoɣɫɬɜaɦɢ ɩɪoɬɢɜoaɜaɪɢɣɧoɣ 
aɜɬoɦaɬɢɤɢ ɢ ɭɫɬɪoɣɫɬɜaɦɢ  ɪɟɝɭɥɢɪoɜaɧɢɹ. 

Ɋaɫɫɦoɬɪɢɦ ɡaɳɢɬɵ oɫɧoɜɧɵɯ ɷɥɟɦɟɧɬoɜ Ƚɗɋ: ɝɟɧɟɪaɬoɪoɜ, 
ɬɪaɧɫɮoɪɦaɬoɪoɜ ɢ Ʌɗɉ. 

 
5.1 ɉɟɪɟɱɟɧɶ ɡaɳɢɬ oɫɧoɜɧoɝo oɛoɪɭɞoɜaɧɢɹ 

 
ȼ ɫooɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ [8, ɝɥaɜa 3] ɫoɝɥaɫɧo ɦoɳɧoɫɬɢ ɝɟɧɟɪaɬoɪa, 

ɩɪɢɧɢɦaɟɦ ɤ ɭɫɬaɧoɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡaɳɢɬ ɧa oɫɧoɜɧoɦ oɛoɪɭɞoɜaɧɢɢ. 
 
Ɂaɳɢɬɵ ɝɟɧɟɪaɬoɪa ɋȼ – ɋȼ-1548/203-66 – 370 ɆȼA: 

 ɉɪoɞoɥɶɧaɹ ɞɢɮɮɟɪɟɧɰɢaɥɶɧaɹ ɡaɳɢɬa ɝɟɧɟɪaɬoɪa (oɬ 
ɦɟɠɞɭɮaɡɧɵɯ ɄɁ ɜ oɛɦoɬɤaɯ ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa ɢ ɧa ɟɝo ɜɵɜoɞaɯ); 

 ɉoɩɟɪɟɱɧaɹ ɞɢɮɮɟɪɟɧɰɢaɥɶɧaɹ ɡaɳɢɬa ɝɟɧɟɪaɬoɪa; 
 Ɂaɳɢɬa oɬ ɡaɦɵɤaɧɢɣ ɧa ɡɟɦɥɸ oɛɦoɬɤɢ ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa; 
 Ɂaɳɢɬa oɬ ɩoɜɵɲɟɧɢɹ ɧaɩɪɹɠɟɧɢɹ; 
 Ɂaɳɢɬa oɛɪaɬɧoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ oɬ ɬoɤoɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡoɤ 
ɝɟɧɟɪaɬoɪa; 

 Ɍoɤoɜaɹ ɡaɳɢɬa oɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
 Ɂaɳɢɬa oɬ aɫɢɧɯɪoɧɧoɝo ɯoɞa ɫ ɩoɬɟɪɟɣ ɜoɡɛɭɠɞɟɧɢɹ; 
 Ɂaɳɢɬa oɬ ɫɢɦɦɟɬɪɢɱɧoɣ ɩɟɪɟɝɪɭɡɤɢ oɛɦoɬɤɢ ɫɬaɬoɪa; 
 Ɂaɳɢɬa oɬ ɩɟɪɟɝɪɭɡɤɢ oɛɦoɬɤɢ ɪoɬoɪa, ɤoɧɬɪoɥɶ ɞɥɢɬɟɥɶɧoɫɬɢ 

ɮoɪɫɢɪoɜɤɢ; 
 Ⱦɢɫɬaɧɰɢoɧɧaɹ ɡaɳɢɬa oɬ ɜɧɟɲɧɢɯ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɣ 
 Ɂaɳɢɬa oɬ ɞɥɢɬɟɥɶɧoɣ ɮoɪɫɢɪoɜɤɢ 
 Ɂaɳɢɬa ɪoɬoɪa oɬ ɡaɦɵɤaɧɢɣ ɧa ɡɟɦɥɸ ɜ oɞɧoɣ ɬoɱɤɟ; 
 ɍɫɬɪoɣɫɬɜo ɪɟɡɟɪɜɢɪoɜaɧɢɹ oɬɤaɡa ɜɵɤɥɸɱaɬɟɥɹ (ɍɊOȼ) 

ɝɟɧɟɪaɬoɪa. 
 

Ɂaɳɢɬɵ ɫɢɥoɜoɝo ɬɪaɧɫɮoɪɦaɬoɪa Ɍɐ-400000/500: 
 ɉɪoɞoɥɶɧaɹ ɞɢɮɮɟɪɟɧɰɢaɥɶɧaɹ ɡaɳɢɬa (oɬ ɜɧɭɬɪɟɧɧɢɯ 

ɦɟɠɞɭɮaɡɧɵɯ ɩoɜɪɟɠɞɟɧɢɣ ɢ ɩoɜɪɟɠɞɟɧɢɣ ɧa ɜɵɜoɞaɯ oɛɦoɬoɤ 
ɬɪaɧɫɮoɪɦaɬoɪa); 

 Ƚaɡoɜaɹ ɡaɳɢɬa (oɬ ɜɧɭɬɪɟɧɧɢɯ ɩoɜɪɟɠɞɟɧɢɣ); 
 Ɂaɳɢɬa oɬ ɩoɜɵɲɟɧɢɹ ɬɟɦɩɟɪaɬɭɪɵ ɦaɫɥa ɜ ɛaɤɟ 

ɬɪaɧɫɮoɪɦaɬoɪa; 
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 Ɂaɳɢɬa oɬ ɩoɬɟɪɢ oɯɥaɠɞɟɧɢɹ (ɩoɬɟɪɹ ɩɢɬaɧɢɹ ɢɥɢ ɩoɥoɦɤa 
ɦaɫɥoɧaɫoɫa ɢ ɜɟɧɬɢɥɹɬoɪa ɫɢɫɬɟɦɵ oɯɥaɠɞɟɧɢɹ ɬɪaɧɫɮoɪɦaɬoɪa); 

 Ɍoɤoɜaɹ ɡaɳɢɬa oɛɪaɬɧoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ (oɬ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡoɤ); 

 ɆɌɁ ɫ ɩɭɫɤoɦ ɦɢɧɢɦaɥɶɧoɝo ɧaɩɪɹɠɟɧɢɹ (ɞɥɹ ɡaɳɢɬɵ oɬ 
ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 

 Ʉoɧɬɪoɥɶ ɭɪoɜɧɹ ɦaɫɥa ɜ ɪaɫɲɢɪɢɬɟɥɶɧoɦ ɛaɤɟ; 
 Ɂaɳɢɬa oɬ oɞɧoɮaɡɧɵɯ ɡaɦɵɤaɧɢɣ ɧa ɡɟɦɥɸ ɜ ɫɟɬɢ 500ɤȼ; 
 Ʉoɧɬɪoɥɶ ɢɡoɥɹɰɢɢ ɫɟɬɢ 15,75 ɤȼ; 
 Ɂaɳɢɬa oɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧaɹ ɡaɳɢɬa). 
 
Ɂaɳɢɬɵ ɜoɡɞɭɲɧɵɯ ɥɢɧɢɣ 500 ɤȼ: 
Oɫɧoɜɧɵɟ ɡaɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢaɥɶɧo–ɮaɡɧaɹ ɜɵɫoɤoɱaɫɬoɬɧaɹ ɡaɳɢɬa(oɬ ɜɫɟɯ 

ɜɢɞoɜ ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡaɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱaɬaɹ ɞɢɫɬaɧɰɢoɧɧaɹ ɡaɳɢɬa (oɬ ɦɟɠɞɭɮaɡɧɵɯ 

ɡaɦɵɤaɧɢɣ); 
 ɋɬɭɩɟɧɱaɬaɹ ɬoɤoɜaɹ ɧaɩɪaɜɥɟɧɧaɹ ɡaɳɢɬa ɧɭɥɟɜoɣ 

ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ (oɬ ɡaɦɵɤaɧɢɣ ɧa ɡɟɦɥɸ); 
 Ɍoɤoɜaɹ oɬɫɟɱɤa (oɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮaɡɧɵɯ ɡaɦɵɤaɧɢɣ); 
 ɍɊOȼ 500ɤȼ (ɞɥɹ oɛɟɫɩɟɱɟɧɢɹ oɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ oɬɤaɡaɯ 

ɜɵɤɥɸɱaɬɟɥɟɣ 500ɤȼ). 
 
Ɂaɳɢɬɵ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢaɥɶɧaɹ ɡaɳɢɬa; 
 Ƚaɡoɜaɹ ɡaɳɢɬa; 
 ɆɌɁ ɧa ɫɬoɪoɧɟ 15,75 ɤȼ; 
 ɆɌɁ ɧa ɫɬoɪoɧɟ 6 ɤȼ; 
 Ɂaɳɢɬa oɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂaɳɢɬa ɭɫɬɪoɣɫɬɜ Ɋɉɇ; 

 
5.2 Oɩɢɫaɧɢɟ ɡaɳɢɬ ɢ ɪaɫɱɟɬ ɢɯ ɭɫɬaɜoɤ 
 
5.2.1 ɉɪoɞoɥɶɧaɹ ɞɢɮɮɟɪɟɧɰɢaɥɶɧaɹ ɡaɳɢɬa ɝɟɧɟɪaɬoɪa (I∆G) 
 
ɉɪoɞoɥɶɧaɹ ɞɢɮɮɟɪɟɧɰɢaɥɶɧaɹ ɡaɳɢɬa ɝɟɧɟɪaɬoɪa ɹɜɥɹɟɬɫɹ oɫɧoɜɧoɣ 

ɛɵɫɬɪoɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧoɣሺܫʠʟ < Ͳ,ʹ ∙  ʜሻɡaɳɢɬoɣ oɬ ɦɟɠɞɭɮaɡɧɵɯܫ
ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɣ ɜ oɛɦoɬɤɟ ɝɟɧɟɪaɬoɪa ɢ ɧa ɟɝo ɜɵɜoɞaɯ. 

Ɂaɳɢɬa ɜɵɩoɥɧɹɟɬɫɹ ɬɪɟɯɮaɡɧoɣ ɢ ɩoɞɤɥɸɱaɟɬɫɹ ɤ ɬɪaɧɫɮoɪɦaɬoɪaɦ ɬoɤa 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜoɞaɯ ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa ɢ ɤ ɬɪaɧɫɮoɪɦaɬoɪaɦ ɬoɤa ɜ 
ɧɟɣɬɪaɥɶɧɵɯ ɜɵɜoɞaɯ. 

ɇoɦɢɧaɥɶɧɵɣ ɬoɤ ɝɟɧɟɪaɬoɪa: ܫʜைʛ = ͳ͵ͷ͸͵ ܣ. 
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Ʉoɷɮɮɢɰɢɟɧɬ ɬɪaɧɫɮoɪɦaɰɢɢ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɬoɤa: 𝜂ʡʡ = ͳͷͲͲͲ/ͷ ܣ. 
1) ɇaɱaɥɶɧɵɣ ɬoɤ ɫɪaɛaɬɵɜaɧɢɹ oɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧoɫɬɶ ɡaɳɢɬɵ ɩɪɢ 

ɦaɥɵɯ ɬoɪɦoɡɧɵɯ ɬoɤaɯ. ȼɟɥɢɱɢɧa ܫʠʟ.ை ɜɵɛɢɪaɟɬɫɹ ɫ ɭɱɟɬoɦ ɜoɡɦoɠɧoɫɬɢ 
oɬɫɬɪoɣɤɢ ɡaɳɢɬɵ oɬ ɬoɤa ɧɟɛaɥaɧɫa ɧoɦɢɧaɥɶɧoɝo ɪɟɠɢɦa: 

ʜʐሺʜሻܫ  = ைʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͳ͵ͷ͸͵ = ͸͹ͺ,ͳ͸  ܣ,  ሺͷ.ͳሻ 
 

ɝɞɟ ʙைʓʜ = Ͳ,ͷ - ɤoɷɮɮɢɰɢɟɧɬ oɞɧoɬɢɩɧoɫɬɢ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɬoɤa;  𝑖݂ = Ͳ,ͳ - oɬɧoɫɢɬɟɥɶɧaɹ ɩoɝɪɟɲɧoɫɬɶ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɬoɤa. 
ɍɫɬaɜɤa ɜɵɛɢɪaɟɬɫɹ ɢɡ ɭɫɥoɜɢɹ: 
ܫ̝  ˓଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ͸͹ͺ,ͳ͸ = ͳ͵ͷ͸,͵ʹ (5.2) ,ܣ 
 

ɝɞɟ ܭʜ = ʹ - ɤoɷɮɮɢɰɢɟɧɬ ɧaɞɟɠɧoɫɬɢ. 
 

ɉɪɢɧɢɦaɟɦ ɭɫɬaɜɤɭ: ܫʠʟ.ை = Ͳ,ͳͷ ∙  .ʜܫ
2) Ʉoɷɮɮɢɰɢɟɧɬ ɬoɪɦoɠɟɧɢɹ ܭʡ oɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧoɫɬɶ ɡaɳɢɬɵ ɤ 

ɩoɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪoɬɟɤaɧɢɢ ɬoɤa ɧaɝɪɭɡɤɢ. ȼɟɥɢɱɢɧa ܭʡ ɜɵɛɢɪaɟɬɫɹ ɫ 
ɭɱɟɬoɦ oɬɫɬɪoɣɤɢ ɡaɳɢɬɵ oɬ ɬoɤoɜ ɧɟɛaɥaɧɫa, ɜɵɡɜaɧɧɵɯ ɩoɝɪɟɲɧoɫɬɹɦɢ 
ɬɪaɧɫɮoɪɦaɬoɪoɜ ɬoɤa ɩɪɢ ɫɤɜoɡɧɵɯ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɹɯ. 

Ɇaɤɫɢɦaɥɶɧɵɣ ɬoɤ ɧɟɛaɥaɧɫa ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮaɡɧoɦ ɤoɪoɬɤoɦ 
ɡaɦɵɤaɧɢɢ ɪaɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʙ஺ʞ ∙ 𝑖݂ ∙ ʙைʓʜ ∙  ʛ஺ʙʠ,                                                                           ሺͷ.͵ሻܫ
 

ɝɞɟ ʙ஺ʞ = ʹ – ɤoɷɮɮɢɰɢɟɧɬ aɩɟɪɢoɞɢɱɟɫɤoɣ ɫoɫɬaɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - oɬɧoɫɢɬɟɥɶɧaɹ ɩoɝɪɟɲɧoɫɬɶ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɬoɤa; ʙைʓʜ = Ͳ,ͷ - ɤoɷɮɮɢɰɢɟɧɬ oɞɧoɬɢɩɧoɫɬɢ ɬɪaɧɫɮoɪɦaɬoɪoɜ ɬoɤa (0,5-ɞɥɹ 
oɞɧoɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪaɡɧɵɯ ɌɌ); ܫʛ஺ʙʠ - ɦaɤɫɢɦaɥɶɧɵɣ ɬoɤ ɱɟɪɟɡ ɬɪaɧɫɮoɪɦaɬoɪɵ ɬoɤa ɜ ɥɢɧɟɣɧɵɯ ɜɵɜoɞaɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮaɡɧoɦ ɤoɪoɬɤoɦ ɡaɦɵɤaɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪaɬoɪɧoɝo 
ɧaɩɪɹɠɟɧɢɹ. ܫʛ஺ʙʠ = ′′ʒ′′ܺௗܧ ∙ ʜܫ = ͳ,ͳ͵Ͳ,ʹͶ ∙ ͳ͵ͷ͸͵ = ͸͵ͺͷͻ,ͺ͵ ܣ. 

 
Ɍaɤɢɦ oɛɪaɡoɦ, ɦaɤɫɢɦaɥɶɧɵɣ ɬoɤ ɧɟɛaɥaɧɫa ɪaɜɟɧ ɩo (5.3): 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͸͵ͺͷͻ,ͺ͵ = ͸͵ͺͷ,ͻͺ ܣ 

 
Ʉoɷɮɮɢɰɢɟɧɬ ɬoɪɦoɠɟɧɢɹ ɜɵɛɢɪaɟɬɫɹ ɢɡ ɭɫɥoɜɢɹ: 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ = ଺ଷ଼ଽ,ଽ଼∙ଶ଺ଷ଼ହଽ = Ͳ,ʹ.  ሺͷ.Ͷሻ 
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ɝɞɟ ܭʜ = ʹ – ɤoɷɮɮɢɰɢɟɧɬ ɧaɞɟɠɧoɫɬɢ;  ܫʡ - ɬoɤ ɬɪɟɯɮaɡɧoɝo ɤoɪoɬɤoɝo ɡaɦɵɤaɧɢɹ ɧa ɜɵɜoɞaɯ ɝɟɧɟɪaɬoɪa. 
 

ɉɪɢɧɢɦaɟɦ ɭɫɬaɜɤɭ ܭʡ = Ͳ,ͷ. 
3) ɍɫɬaɜɤa ɧaɱaɥɶɧoɝo ɬoɪɦoɠɟɧɢɹ (ɭɜɟɥɢɱɢɜaɟɬ ɡoɧɭ ɪaɛoɬɵ ɡaɳɢɬɵ ɛɟɡ 

ɬoɪɦoɠɟɧɢɹ): 
ʜʡܫ  = ʠʟʙʡܫ = Ͳ,ͳͷͲ,ͷ = Ͳ,͵.                                                                                        ሺͷ.ͷሻ 
 
4) Ɍoɪɦoɡɧoɣ ɬoɤ ȼ oɩɪɟɞɟɥɹɟɬ ɬoɱɤɭ ɢɡɥoɦa ɯaɪaɤɬɟɪɢɫɬɢɤɢ 

ɫɪaɛaɬɵɜaɧɢɹ. ɉɪɢ ɜɵɛoɪɟ ȼ ɞoɥɠɧo ɜɵɩoɥɧɹɬɶɫɹ ɭɫɥoɜɢɟ: 
ܤ  ൒ ʠʟʙʡܫ = Ͳ,ͳͷͲ,ͷ = Ͳ,͵.                                                                                           ሺͷ.͸ሻ 
 
ɉɪɢɧɢɦaɟɦ ɬɢɩoɜoɟ ɡɧaɱɟɧɢɟ ɭɫɬaɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬoɦ ɭɫɥoɜɢɟ 

ɜɵɩoɥɧɹɟɬɫɹ). 
ɇa ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧa ɯaɪaɤɬɟɪɢɫɬɢɤa ɫɪaɛaɬɵɜaɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢaɥɶɧoɣ ɡaɳɢɬɵ ɝɟɧɟɪaɬoɪa.  

 

Ɋɢɫɭɧoɤ 5.1 – ɏaɪaɤɬɟɪɢɫɬɢɤa ɫɪaɛaɬɵɜaɧɢɹ ɞɢɮɮɟɪɟɧɰɢaɥɶɧoɣ 
ɡaɳɢɬɵ ɝɟɧɟɪaɬoɪa 

 
Ɂaɳɢɬa ɞɟɣɫɬɜɭɟɬ ɧa oɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪaɬoɪa, ɝaɲɟɧɢɟ ɩoɥɟɣ, oɫɬaɧoɜ 

ɬɭɪɛɢɧɵ ɫo ɫɛɪoɫoɦ aɜaɪɢɣɧo-ɪɟɦoɧɬɧɵɯ ɡaɬɜoɪoɜ ɢ ɧa ɩɭɫɤ ɩoɠaɪoɬɭɲɟɧɢɹ 
ɝɟɧɟɪaɬoɪa. 

 
5.2.2 ɉoɩɟɪɟɱɧaɹ ɞɢɮɮɟɪɟɧɰɢaɥɶɧaɹ ɡaɳɢɬa 
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ɉoɩɟɪɟɱɧaɹ ɞɢɮɮɟɪɟɧɰɢaɥɶɧaɹ ɡaɳɢɬa ɩɪɟɞɭɫɦoɬɪɟɧa ɞɥɹ ɡaɳɢɬɵ oɬ 
ɡaɦɵɤaɧɢɣ ɦɟɠɞɭ ɜɢɬɤaɦɢ oɞɧoɣ ɮaɡɵ oɛɦoɬɤɢ ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa (ɩɪɢ 
ɞɜɭɯɫɥoɣɧoɣ oɛɦoɬɤɟ ɝɟɧɟɪaɬoɪa). 

Ɍoɤ ɫɪaɛaɬɵɜaɧɢɹ ɡaɳɢɬɵ oɬɫɬɪaɢɜaɟɬɫɹ oɬ ɬoɤa ɧɟɛaɥaɧɫa ɩɪɢ 
ɧoɪɦaɥɶɧoɣ ɪaɛoɬɟ ɢ ɩɪɢ ɜɧɟɲɧɢɯ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɹɯ ɢ ɜ ɫooɬɜɟɬɫɬɜɢɢ ɫ 
Ɋɭɤoɜoɞɹɳɢɦɢ ɍɤaɡaɧɢɹɦɢ ɩo ɪɟɥɟɣɧoɣ ɡaɳɢɬɟ ɦoɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ: 

.ʠʟܫ             = ሺͲ,ʹ … Ͳ,͵ሻܫʜைʛ.ʒ = Ͳ,ʹ ∙ ͳ͵ͷ͸͵ = ʹ͹ͳ͵ ܣ   
 

5.2.3 Ɂaɳɢɬa oɬ ɡaɦɵɤaɧɢɣ ɧa ɡɟɦɥɸ oɛɦoɬɤɢ ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa (UN 
(UO)) 
 

Ɂaɳɢɬa oɛɟɫɩɟɱɢɜaɟɬ 100% oɯɜaɬ oɛɦoɬɤɢ ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa, 
ɪaɛoɬaɸɳɟɝo ɜ ɪɟɠɢɦɟ ɢɡoɥɢɪoɜaɧɧoɝo ɛɥoɤa ɢ ɧɟ ɢɦɟɸɳɟɝo ɝaɥɶɜaɧɢɱɟɫɤoɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦoɣ ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂaɳɢɬa ɜɵɩoɥɧɟɧa ɫ ɩoɦoɳɶɸ ɞɜɭɯ oɪɝaɧoɜ ɧaɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ oɪɝaɧ (U0) ɪɟaɝɢɪɭɟɬ ɧa oɫɧoɜɧɭɸ ɫoɫɬaɜɥɹɸɳɭɸ ɧaɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ U0 ɢ ɡaɳɢɳaɟɬ 85-95% ɜɢɬɤoɜ oɛɦoɬɤɢ ɫɬaɬoɪa ɫo 
ɫɬoɪoɧɵ ɮaɡɧɵɯ ɜɵɜoɞoɜ; U0 ɜɤɥɸɱaɟɬɫɹ ɧa ɧaɩɪɹɠɟɧɢɟ ɧɭɥɟɜoɣ 
ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜoɞoɜ ɝɟɧɟɪaɬoɪa, ɢɡɦɟɪɹɟɦoɟ 
oɛɦoɬɤoɣ «ɪaɡoɦɤɧɭɬɵɣ ɬɪɟɭɝoɥɶɧɢɤ». 

ɇaɩɪɹɠɟɧɢɟ ɫɪaɛaɬɵɜaɧɢɹ oɪɝaɧa oɫɧoɜɧoɣ ɝaɪɦoɧɢɤɢ ɜɵɛɢɪaɟɬɫɹ ɢɡ 
ɭɫɥoɜɢɹ oɬɫɬɪoɣɤɢ oɬ ɞɟɣɫɬɜɭɸɳɟɝo ɡɧaɱɟɧɢɹ ɧaɩɪɹɠɟɧɢɹ ɧɭɥɟɜoɣ 
ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ oɫɧoɜɧoɣ ɱaɫɬoɬɵ oɛɭɫɥoɜɥɟɧɧoɝo ɷɥɟɤɬɪoɫɬaɬɢɱɟɫɤoɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥoɜoɝo ɬɪaɧɫɮoɪɦaɬoɪa ɛɥoɤa ሺܷை Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧa ɡɟɦɥɸ ɧa 
ɫɬoɪoɧɟ ȼɇ. 

Ɋaɫɱɟɬ ܷை Эʚ.ʠʡ. ɜɵɩoɥɧɟɧ ɜ ɫooɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬoɞɢɤoɣ, ɪɟɤoɦɟɧɞoɜaɧɧoɣ 
Ɋɭɤoɜoɞɹɳɢɦɢ ɍɤaɡaɧɢɹɦɢ. 

ɋɯɟɦa ɡaɦɟɳɟɧɢɹ ɞɥɹ oɩɪɟɞɟɥɟɧɢɹ ɧaɩɪɹɠɟɧɢɹ, oɛɭɫɥoɜɥɟɧɧoɝo 
ɷɥɟɤɬɪoɫɬaɬɢɱɟɫɤoɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ oɛɦoɬɤaɦɢ ɬɪaɧɫɮoɪɦaɬoɪa, 
ɩɪɟɞɫɬaɜɥɟɧa ɧa ɪɢɫɭɧɤɟ 5.2. 

 

Ɋɢɫɭɧoɤ 5.2 - ɋɯɟɦa ɡaɦɟɳɟɧɢɹ ɞɥɹ oɩɪɟɞɟɥɟɧɢɹ ɧaɩɪɹɠɟɧɢɹ, oɛɭɫɥoɜɥɟɧɧoɝo 
ɷɥɟɤɬɪoɫɬaɬɢɱɟɫɤoɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ oɛɦoɬɤaɦɢ ɬɪaɧɫɮoɪɦaɬoɪa 
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ɝɞɟ ʠʒ – ɟɦɤoɫɬɶ oɞɧoɣ ɮaɡɵ oɛɦoɬɤɢ ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa ɧa ɡɟɦɥɸ; ʠʡ – ɟɦɤoɫɬɶ oɞɧoɣ ɮaɡɵ oɛɦoɬɤɢ ɇɇ ɬɪaɧɫɮoɪɦaɬoɪa ɧa ɡɟɦɥɸ; ʠʧ – ɟɦɤoɫɬɶ ɲɢɧoɩɪoɜoɞa ɩo oɬɧoɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤoɫɬɶ ɝɟɧɟɪaɬoɪɧoɝo ɜɵɤɥɸɱaɬɟɥɹ; 
 

ɋɭɦɦaɪɧaɹ ɟɦɤoɫɬɶ ɮaɡɵ ɫɟɬɢ ɝɟɧɟɪaɬoɪɧoɝo ɧaɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵ + ͳ,ͳʹ + Ͳ,ͲͲͺ + Ͳ,͵ͻ = ͳ,ͷ͵ ˏˍʣ˗௔ˊ˖, (5.7) 

 ܷை Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ, (5.8) 

 
ɝɞɟ ʙ – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɪaɫɩɪɟɞɟɥɟɧɢɟ ɧaɩɪɹɠɟɧɢɹ ܷ଴ ɩo oɛɦoɬɤɟ 
ȼɇ ɬɪaɧɫɮoɪɦaɬoɪa. ȼ ɫooɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤoɜoɞɹɳɢɦɢ ɍɤaɡaɧɢɹɦɢ ɞɥɹ 
ɬɪaɧɫɮoɪɦaɬoɪoɜ, ɪaɛoɬaɸɳɢɯ ɫ ɝɥɭɯoɡaɡɟɦɥɟɧɧoɣ ɧɟɣɬɪaɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤoɫɬɶ ɦɟɠɞɭ oɛɦoɬɤaɦɢ ɜɵɫɲɟɝo ɢ ɧɢɡɲɟɝo ɧaɩɪɹɠɟɧɢɹ oɞɧoɣ 
ɮaɡɵ ɬɪaɫɧɮoɪɦaɬoɪa, ʠʡሺߤ଴ሻ = Ͳ,Ͳͳͷ ˏˍʣ˗௔ˊ˖ ; ܷ଴ – ɧaɩɪɹɠɟɧɢɟ ɧɭɥɟɜoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ ɩɪɢ ɡaɦɵɤaɧɢɢ ɧa ɡɟɦɥɸ ɧa 
ɫɬoɪoɧɟ ɜɵɫɲɟɝo ɧaɩɪɹɠɟɧɢɹ ɬɪaɧɫɮoɪɦaɬoɪa. ɉɪɢɧɢɦaɟɬɫɹ ɪaɜɧɵɦ: 

 ܷ଴ = ͳ͵ ∙ ܷʜைʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͷʹͷ√͵ = ͳͲͳ,ͲͶ ˍʑ,                                                 ሺͷ.ͻሻ 
 
ɋɭɦɦaɪɧɵɣ ɟɦɤoɫɬɧoɣ ɬoɤ ɫɟɬɢ 15,75 ɤȼ: 
௖ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠ∑ = ͳ,͹͵ ∙ ͳͷ,͹ͷ ∙ ͵ͳͶ ∙ ͳ,ͷ͵ = ͳ͵,Ͳͷ ܣ                ሺͷ.ͳͲሻ 
 
ɇaɩɪɹɠɟɧɢɟ ɧɭɥɟɜoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ ɧa ɜɵɜoɞaɯ ɝɟɧɟɪaɬoɪa ɩɪɢ 

oɞɧoɮaɡɧɵɯ ɡaɦɵɤaɧɢɹɯ ɧa ɫɬoɪoɧɟ 500 ɤȼ: 
 ܷ଴эˎ.˔˕. = Ͳ,ͷ ∙101040∙ ଴,଴ଵହ଴,଴ଵହ+ଵ,ହଷ = ʹͻ͸,͵͵ ʑ                                                ሺͷ.ͳͳሻ 

 
ɇaɩɪɹɠɟɧɢɟ ɫɪaɛaɬɵɜaɧɢɹ ɡaɳɢɬɵ oɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪaɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,                                                                                      ሺͷ.ͳʹሻ 
 ܷʠʟ ൒ ଵ,ହ଴,ଽହ ∙ ଷ∙ଶଽ଺,ଷଷభఱ,ళఱబ,భ = ͷ,ͳͷ, 

 
ɝɞɟ ʙʜ = ͳ,ͷ – ɤoɷɮɮɢɰɢɟɧɬ ɧaɞɟɠɧoɫɬɢ; ݊ʡʜ – ɤoɷɮɮɢɰɢɟɧɬ ɬɪaɧɫɮoɪɦaɰɢɢ Ɍɇ; 



56 
 

ʙʑ = Ͳ,ͻͷ – ɤoɷɮɮɢɰɢɟɧɬ ɜoɡɜɪaɬa. 
 ܷ଴ ɢɦɟɟɬ ɭɫɬaɜɤɭ ɫɪaɛaɬɵɜaɧɢɹ ɩo ɧaɩɪɹɠɟɧɢɸ ɧɭɥɟɜoɣ 

ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢaɩaɡoɧɟ oɬ 5 ɞo 20 ȼ. 
ɉɪɢɧɢɦaɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬaɜɤɢ: ܷ଴ଵீɫ ɭɫɬaɜɤoɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 

ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧa ɫɢɝɧaɥ; ܷ଴ଶீ ɫ ɭɫɬaɜɤoɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧa ɪaɡɝɪɭɡɤɭ aɝɪɟɝaɬa; ܷ଴ீ ɫ ɭɫɬaɜɤoɣ 
ɪaɜɧoɣ 15 ȼ ɢ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧa oɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱaɬɟɥɹ 
ɝɟɧɟɪaɬoɪa, ɝaɲɟɧɢɟ ɩoɥɟɣ ȽȽ ɢ ȼȽ ɢ oɫɬaɧoɜ ɬɭɪɛɢɧɵ ɫo ɫɛɪoɫoɦ aɜaɪɢɣɧo-
ɪɟɦoɧɬɧɵɯ ɡaɬɜoɪoɜ. 

2) ȼɬoɪoɣ oɪɝaɧ ܷ଴ଷ ɪɟaɝɢɪɭɟɬ ɧa ɫooɬɧoɲɟɧɢɟ ɧaɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝaɪɦoɧɢɤɢ ɢ ɜ ɧɟɣɬɪaɥɢ ɧa ɜɵɜoɞaɯ ɝɟɧɟɪaɬoɪa ɢ ɡaɳɢɳaɟɬ ɩoɪɹɞɤa 30% 
ɜɢɬɤoɜ oɛɦoɬɤɢ ɫɬaɬoɪa ɫo ɫɬoɪoɧɵ ɧɟɣɬɪaɥɢ. 

Ⱦɥɹ oɪɝaɧa ܷ ଴ଷ ɭɫɬaɜɤa ɩo ɤoɷɮɮɢɰɢɟɧɬɭ ɬoɪɦoɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ oɬ 1 
ɞo 3. 

Ɋaɫɫɬoɹɧɢɟ oɬ ɧɟɣɬɪaɥɢ ɝɟɧɟɪaɬoɪa ɞo ɦɟɫɬa ɡaɦɵɤaɧɢɹ ɜ oɛɦoɬɤɟ ɫɬaɬoɪa 
ɡaɜɢɫɢɬ oɬ ܭʡ: 

 ʤ = ͳʙʡ + ʹ = ͳͳ,͵ + ʹ = Ͳ,ʹͻ ݋. ˈ.                                                                    ሺͷ.ͳ͵ሻ 
 
ɉɪɢ ܭʡ = ͳ,͵ oɪɝaɧ ܷ଴ଷ ɪaɛoɬaɟɬ ɫɟɥɟɤɬɢɜɧo ɢ ɡaɳɢɳaɟɬ 30 % oɛɦoɬɤɢ 

ɫɬaɬoɪa ɫo ɫɬoɪoɧɵ ɧɟɣɬɪaɥɢ. 
Ɂaɳɢɬa ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧa oɬɤɥɸɱɟɧɢɟ 

ɜɵɤɥɸɱaɬɟɥɹ ɝɟɧɟɪaɬoɪa, ɝaɲɟɧɢɟ ɩoɥɟɣ ɢ oɫɬaɧoɜ ɬɭɪɛɢɧɵ ɫo ɫɛɪoɫoɦ 
aɜaɪɢɣɧo-ɪɟɦoɧɬɧɵɯ ɡaɬɜoɪoɜ. 

 
5.2.4 Ɂaɳɢɬa oɬ ɩoɜɵɲɟɧɢɹ ɧaɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬaɜɤa ɡaɳɢɬɵ U2> ɜɵɛɢɪaɟɬɫɹ: 
 ܷ஼ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳͶͲ ʑ.                                                        ሺͷ.ͳͶሻ 

 
2) ȼ ɞoɩoɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤaɡaɧɧoɣ ɡaɳɢɬɟ ɧa ɝɟɧɟɪaɬoɪɟ ɩɪɟɞɭɫɦoɬɪɟɧ 

ɜɬoɪoɣ oɪɝaɧ U1> ɫ ɭɫɬaɜɤoɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧaɡɧaɱɟɧɧɵɣ ɞɥɹ ɪaɛoɬɵ ɜ ɪɟɠɢɦɟ 
ɯoɥoɫɬoɝo ɯoɞa ɢɥɢ ɩɪɢ ɫɛɪoɫɟ ɧaɝɪɭɡɤɢ. 

U1> ɜɜoɞɢɬɫɹ ɜ ɪaɛoɬɭ ɜ ɪɟɠɢɦɟ ɯoɥoɫɬoɝo ɯoɞa ɝɟɧɟɪaɬoɪa. 
ɍɫɬaɜɤa U1> ɪaɫɫɱɢɬɵɜaɟɬɫɹ: 
 ܷ஼ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳʹͲ ʑ.                                                        ሺͷ.ͳͷሻ 
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ɍɫɬaɜɤa oɪɝaɧa ɬoɤa, ɤoɧɬɪoɥɢɪɭɸɳɟɝo oɬɫɭɬɫɬɜɢɟ ɬoɤa ɜ ɰɟɩɢ 
ɝɟɧɟɪaɬoɪa ɢ ɧa ɫɬoɪoɧɟ 500 ɤȼ ɩɪɢɧɢɦaɟɬɫɹ ɦɢɧɢɦaɥɶɧoɣ ɢ ɪaɜɧoɣ Ͳ,Ͳͻ ∙  .ʜܫ

Ɂaɳɢɬa ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧa oɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱaɬɟɥɹ ɝɟɧɟɪaɬoɪa, ɝaɲɟɧɢɟ ɩoɥɟɣ. 

 
5.2.5 Ɂaɳɢɬa oɛɪaɬɧoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ oɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡoɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɣ (I2) 
 
Ɂaɳɢɬa ɩɪɟɞɧaɡɧaɱɟɧa ɞɥɹ ɥɢɤɜɢɞaɰɢɢ ɧɟɞoɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡoɤ 

ɝɟɧɟɪaɬoɪa ɬoɤaɦɢ oɛɪaɬɧoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɦɟɠɞɭɮaɡɧɵɯ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɹɯ ɢ ɞɪɭɝɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦaɯ ɷɧɟɪɝoɫɢɫɬɟɦɵ, a ɬaɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɹɯ ɜ ɫaɦoɦ ɝɟɧɟɪaɬoɪɟ. 

Ɂaɳɢɬa ɪɟaɝɢɪɭɟɬ ɧa oɬɧoɫɢɬɟɥɶɧɵɣ ɬoɤ oɛɪaɬɧoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ʜܫଶܫ ,                                                                                                                    ሺͷ.ͳ͸ሻ 
 

ɝɞɟ ܫଶ– ɬoɤ oɛɪaɬɧoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ ɜ ɩɟɪɜɢɱɧoɣ ɰɟɩɢ ɝɟɧɟɪaɬoɪa,  ܫʜ– ɧoɦɢɧaɥɶɧɵɣ ɬoɤ ɝɟɧɟɪaɬoɪa ɜ ɩɟɪɜɢɱɧoɣ ɰɟɩɢ. 
 

Ⱦoɩɭɫɬɢɦaɹ ɞɥɢɬɟɥɶɧoɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧoɝo ɪɟɠɢɦa ɩɪɢ ɧɟɢɡɦɟɧɧoɦ 
ɡɧaɱɟɧɢɢ ɬoɤa ܫଶ ɯaɪaɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪaɠɟɧɢɟɦ: 

ʓைʞݐ  = ଶଶ∗ܫܣ ,                                                                                                               ሺͷ.ͳ͹ሻ 
 

ɝɞɟ ܣ = ͳ͸ – ɩaɪaɦɟɬɪ, ɡaɞaɧɧɵɣ ɡaɜoɞoɦ – ɢɡɝoɬoɜɢɬɟɥɟɦ. 
 

Ɂaɳɢɬa ɫoɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢoɧaɥɶɧɵɟ oɪɝaɧɵ: 
1) ɋɢɝɧaɥɶɧɵɣ oɪɝaɧ ሺܫଶʠʗʒʜሻ ɫɪaɛaɬɵɜaɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬoɤa ܫଶ 

ɜɵɲɟ ɡɧaɱɟɧɢɹ ɭɫɬaɜɤɢ ɫɪaɛaɬɵɜaɧɢɹ ɫ ɧɟɡaɜɢɫɢɦoɣ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧa ɫɢɝɧaɥ). 

ɉɪɢɧɢɦaɟɦ ɭɫɬaɜɤɭ ɫɢɝɧaɥɶɧoɝo oɪɝaɧa:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
2) ɉɭɫɤoɜoɣ oɪɝaɧ ሺܫଶʞʢʠʙሻ ɫɪaɛaɬɵɜaɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧaɱɟɧɢɹ ܫଶ, ɜɵɲɟ ɭɫɬaɜɤɢ ɫɪaɛaɬɵɜaɧɢɹ ɢ oɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa. Ɍoɤ ɫɪaɛaɬɵɜaɧɢɹ ɩɭɫɤoɜoɝo oɪɝaɧa ɜɵɛɢɪaɟɬɫɹ ɩo 
ɭɫɥoɜɢɸ oɛɟɫɩɟɱɟɧɢɹ ɧaɞɟɠɧoɝo ɩɭɫɤa ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa ɩɪɢݐʛ஺ʙʠ = ͸ͲͲ ˔. 

ɉɪɢ ɷɬoɦ: 
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ଶ∗ܫ = ݐܣ√ = √ ͳ͸͸ͲͲ= Ͳ,ͳ͸.                                                                                   ሺͷ.ͳͺሻ 
ɍɫɬaɜɤa ɪaɜɧa: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳ͸ͳ,ʹ = Ͳ,ͳ͵,                                                                              ሺͷ.ͳͻሻ 
 

ɝɞɟ ʙʜ = ͳ,ʹ – ɤoɷɮɮɢɰɢɟɧɬ ɧaɞɟɠɧoɫɬɢ. 
ଶʞʢʠʙܫ  = Ͳ,ͳ͵ ∙  ʜ.                                                                                                  ሺͷ.ʹͲሻܫ

 
ɉɪɢ ɷɬoɦ ɞoɩɭɫɬɢɦaɹ ɞɥɢɬɟɥɶɧoɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦoɠɟɬ ɛɵɬɶ oɩɪɟɞɟɥɟɧa 

ɩo ɬɟɩɥoɜoɦɭ ɞɟɣɫɬɜɢɸ ɬoɤa, ɪaɜɧoɝo ܫ∗ଶʞʢʠʙ = Ͳ,ͳ͵: 
ʓைʞݐ  = ͳ͸Ͳ,ͳͷଶ ≈ ͻͶ͹ ˔ 

 
3) ɂɧɬɟɝɪaɥɶɧɵɣ oɪɝaɧ ɫɪaɛaɬɵɜaɟɬ ɩɪɢ ɭɞaɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦaɯ, ɫoɩɪoɜoɠɞaɸɳɢɯɫɹ ɬoɤaɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡaɜɢɫɢɦoɣ oɬ ɬoɤa 
ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ, oɩɪɟɞɟɥɹɟɦoɣ ɭɪaɜɧɟɧɢɟɦ: 

ʠʟݐ  = ͳ͸ሺܫ∗ଶሻଶ ,                                                                                                            ሺͷ.ʹͳሻ 
ʗைܣ  = ͳ͸ = ଶଶ∗ܫ ∙  .ʠʟݐ
 
Ⱦoɩɭɫɬɢɦaɹ ɞɥɢɬɟɥɶɧoɫɬɶ ɩɪoɬɟɤaɧɢɹ ɬoɤoɜ oɛɪaɬɧoɣ 

ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ ɜ ɝɟɧɟɪaɬoɪɟ ɩɪɟɞɫɬaɜɥɟɧa ɜ ɬaɛɥɢɰɟ 5.1. 
 

Ɍaɛɥɢɰa 5.1 – Ⱦoɩɭɫɬɢɦaɹ ɞɥɢɬɟɥɶɧoɫɬɶ ɩɪoɬɟɤaɧɢɹ ɬoɤoɜ oɛɪaɬɧoɣ 
ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ ɜ ɝɟɧɟɪaɬoɪɟ 
Ʉɪaɬɧoɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩo ɬoɤɭ oɛɪaɬɧoɣ 

ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧoɫɬɶ (ɫ) 20 55 80 125 220 500 

 
ɏaɪɤɬɟɪɢɫɬɢɤa ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa ɡaɳɢɬɵ oɛɪaɬɧoɣ 

ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ oɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡoɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɣ (I2) ɩɪɟɞɫɬaɜɥɟɧa ɧa ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧoɤ 5.3 – ɏaɪaɤɬɟɪɢɫɬɢɤa ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa ɡaɳɢɬɵ oɛɪaɬɧoɣ 

ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ oɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡoɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɣ (I2) 

 
ɂɫɯoɞɹ ɢɡ ɯaɪaɤɬɟɪɢɫɬɢɤɢ ɫɪaɛaɬɵɜaɧɢɹ ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa ɜɪɟɦɹ 

ɫɪaɛaɬɵɜaɧɢɹ ɩɪɢɧɢɦaɟɦ: t ɦɢɧ. = 20 ɫ, t ɦaɤɫ. = 600 ɫ. 
ɂɧɬɟɝɪaɥɶɧɵɣ oɪɝaɧ ɢɦɢɬɢɪɭɟɬ ɩɪoɰɟɫɫ oɯɥaɠɞɟɧɢɹ ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa 

ɩoɫɥɟ ɭɫɬɪaɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩo ɷɤɫɩoɧɟɧɰɢaɥɶɧoɦɭ ɡaɤoɧɭ. ɉɪɢ ɷɬoɦ 
ɩɪoɦɟɠɭɬoɤ ɜɪɟɦɟɧɢ, ɡa ɤoɬoɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪaɬoɪa ɫɧɢɠaɟɬɫɹ oɬ 
ɦaɤɫɢɦaɥɶɧo ɞoɩɭɫɬɢɦoɣ ɜɟɥɢɱɢɧɵ ɞo 0,135 oɬ ɷɬoɣ ɜɟɥɢɱɢɧɵ, ɭɫɥoɜɧo 
ɧaɡɵɜaɟɬɫɹ ɜɪɟɦɟɧɟɦ «ɩoɥɧoɝo oɯɥaɠɞɟɧɢɹ» (Ioɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢaɩaɡoɧɟ 
oɬ 10 ɞo 999 ɫ. ɗɬoɬ ɩaɪaɦɟɬɪ ɜɵɫɬaɜɥɹɟɬɫɹ ɫoɝɥaɫɧo ɭɤaɡaɧɢɹɦ ɡaɜoɞa-
ɢɡɝoɬoɜɢɬɟɥɹ (toɯɥ= 100ɫ). 

4) Oɪɝaɧ ɬoɤoɜoɣ oɬɫɟɱɤɢ  ሺܫଶைʡʠሻ ɫɪaɛaɬɵɜaɟɬ ɫ ɧɟɡaɜɢɫɢɦoɣ ɜɵɞɟɪɠɤoɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬoɤa ܫଶɜɵɲɟ ɭɫɬaɜɤɢ ɫɪaɛaɬɵɜaɧɢɹ oɪɝaɧa ɢ ɹɜɥɹɟɬɫɹ 
ɡaɳɢɬoɣ oɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤoɪoɬɤɢɯ ɡaɦɵɤaɧɢɣ. 

Ɍoɤ ɫɪaɛaɬɵɜaɧɢɹ oɪɝaɧa oɬɫɟɱɤɢ oɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥoɜɢɣ: 
1. ɂɡ ɭɫɥoɜɢɹ ɩɪɟɞoɬɜɪaɳɟɧɢɹ ɩɟɪɟɝɪɟɜa ɪoɬoɪa ɩɪɢ ɩɪoɬɟɤaɧɢɢ 

ɬoɤa oɛɪaɬɧoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ; 
2. ɂɡ ɭɫɥoɜɢɹ oɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧoɫɬɢ ɩɪɢ ɞɜɭɯɮaɡɧoɦ 

ɤoɪoɬɤoɦ ɡaɦɵɤaɧɢɢ ɧa ɲɢɧaɯ ȼɇ ɛɥoɤa ɢ ɧa oɬɯoɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥoɜɢɹ ɫoɝɥaɫoɜaɧɢɹ ɩo ɱɭɜɫɬɜɢɬɟɥɶɧoɫɬɢ ɢ ɜɪɟɦɟɧɢ 

ɞɟɣɫɬɜɢɹ ɫ ɡaɳɢɬaɦɢ BJI. 
ɉo ɩɟɪɜoɦɭ ɭɫɥoɜɢɸ: ɜɵɛoɪ ɬoɤa ɫɪaɛaɬɵɜaɧɢɹ ɩɪoɢɡɜoɞɢɬɫɹ ɩo ɤɪɢɜoɣ 

ɩɪɟɞɟɥɶɧoɣ ɞɥɢɬɟɥɶɧoɫɬɢ ɩɪoɬɟɤaɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪaɬoɪ ɬoɤoɜ oɛɪaɬɧoɣ 
ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ. 

ɉo ɜɬoɪoɦɭ ɭɫɥoɜɢɸ: 
a) ɩo ɭɫɥoɜɢɸ oɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧoɫɬɢ ɩɪɢ ɞɜɭɯɮaɡɧɵɯ ɤoɪoɬɤɢɯ 

ɡaɦɵɤaɧɢɹɯ: 
.ଶʠ.ʖܫ  ൑ ூమሺమሻʙʦ = ଵଵ,ଷ⋅(𝑋೏′′+𝑋ˆ+ଶ𝑋ʡ) =  
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= ଵଵ,ଷ⋅ሺ଴,ଶସ+଴,ଶସ+ଶ∙଴,ଵଷሻ = ͳ,ͲͶ o.ˈ.  (5.22) 

 
ɝɞɟ ݔௗ′′ – ɫɜɟɪɯɩɟɪɟɯoɞɧoɟ ɫoɩɪoɬɢɜɥɟɧɢɟ ɝɟɧɟɪaɬoɪa ɩo ɩɪoɞoɥɶɧoɣ oɫɢ;  ݔʒ – ɫoɩɪoɬɢɜɥɟɧɢɟ oɛɪaɬɧoɣ ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ ɝɟɧɟɪaɬoɪa;  ݔʡ – ɫoɩɪoɬɢɜɥɟɧɢɟ ɬɪaɧɫɮoɪɦaɬoɪa ɜ oɬɧoɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰaɯ. 

 
ɛ) ɩo ɭɫɥoɜɢɸ oɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧoɫɬɢ ɤ ɩoɜɪɟɠɞɟɧɢɹɦ ɜ ɤoɧɰɟ 

ɥɢɧɢɣ 500 ɤȼ ɩɪɢ oɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱaɬɟɥɟɣ ɧa ɩɪoɬɢɜoɩoɥoɠɧoɦ ɤoɧɰɟ ȼɅ ɢ 
ɪaɛoɬɟ ɜɫɟɯ ɝɟɧɟɪaɬoɪoɜ: 

 
ɉɪɢ ɞɜɭɯɮaɡɧoɦ ɄɁ ɜ ɤoɧɰɟ ȼɅ 500 ɤȼ: 
ʙ஺ଵ.ሺଶሻܫ  = ∑ܧ ଵݔ   ∑   + ଶݔ ∑   = ͳʹ ∙ ʹ͸͸,͹ + ʹ ∙ Ͳ,ͳ͵ + ʹ ∙ Ͳ,Ͳͳͻ= Ͳ,ͲͲͳͺ o. ˈ. ; (5.23) 

 
Ɍoɤ ɫɪaɛaɬɵɜaɧɢɹ ɡaɳɢɬɵ ɧa ɫɬoɪoɧɟ ɝɟɧɟɪaɬoɪɧoɝo ɧaɩɪɹɠɟɧɢɹ: 
∗ଶʠ.ʖܫ  = ʹ ∙ ʙ஺ଵ.ሺଶሻܫ ∙ ˕ܭ = ʹ ∙ Ͳ,ͲͲͳͺ ∙ ͷʹͷͳͷ,͹ͷ = Ͳ,ͳʹ ݋. ˈ; (5.24) 

 
ɉɪɢ ɞɜɭɯɮaɡɧoɦ ɤ.ɡ ɜ ɤoɧɰɟ ɥɢɧɢɢ: 
ଶʠ.ʖ ൑ܫ  ˚ܭ∗ଶʠ.ʖܫ = Ͳ,ͳʹͳ,͵ = Ͳ,Ͳͻ ݋. ˈ; (5.25) 

 
ɉo ɬɪɟɬɶɟɦɭ ɭɫɥoɜɢɸ: ɬoɤ ɫɪaɛaɬɵɜaɧɢɹ ɜɵɛɢɪaɟɬɫɹ ɢɫɯoɞɹ ɢɡ 

ɫoɝɥaɫoɜaɧɢɹ ɩo ɱɭɜɫɬɜɢɬɟɥɶɧoɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡaɳɢɬaɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
oɬɫɭɬɫɬɜɢɟɦ ɧɟoɛɯoɞɢɦɵɯ ɞaɧɧɵɯ ɩɪɢɧɢɦaɟɦ ɭɫɬaɜɤɭ ɫɪaɛaɬɵɜaɧɢɹ ɩo 
ɜɬoɪoɦɭ ɭɫɥoɜɢɸ. 

Oɬɫɟɱɤa ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧa oɬɤɥɸɱɟɧɢɟ ɛɥoɱɧɵɯ 
ɜɵɤɥɸɱaɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱaɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧa 
oɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱaɬɟɥɹ ɝɟɧɟɪaɬoɪa ɢ ɝaɲɟɧɢɟ ɩoɥɟɣ. 

 
5.2.6 Ɂaɳɢɬa oɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡoɤሺ𝑰૚ሻ 
 
Ɂaɳɢɬa ɩɪɟɞɧaɡɧaɱɟɧa ɞɥɹ ɥɢɤɜɢɞaɰɢɢ ɧɟɞoɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡoɤ 

oɛɦoɬoɤ ɫɬaɬoɪa. Ɂaɳɢɬa ɜɵɩoɥɧɟɧa ɫ ɡaɜɢɫɢɦoɣ oɬ ɬoɤa ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ ɢ 
ɫoɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰoɧaɥɶɧɵɟ oɪɝaɧɵ: 

1) ɋɢɝɧaɥɶɧɵɣ oɪɝaɧ, ɫɪaɛaɬɵɜaɸɳɢɣ ɫ ɧɟɡaɜɢɫɢɦoɣ 
ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬoɤa ɜɵɲɟ ɡɧaɱɟɧɢɹ ɭɫɬaɜɤɢ 
ɫɪaɛaɬɵɜaɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧaɥɢɡaɰɢɸ. 

ɍɫɬaɜɤa ɫɢɝɧaɥɶɧoɝo oɪɝaɧa: 
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ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ,                                                             ሺͷ.ʹͺሻܫ
 

ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤoɷɮɮɢɰɢɟɧɬ ɧaɞɟɠɧoɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤoɷɮɮɢɰɢɟɧɬ ɜoɡɜɪaɬa. 
 
ȼɵɞɟɪɠɤa ɜɪɟɦɟɧɢ ݐ = ͻ ˔. 

2) ɉɭɫɤoɜoɣ oɪɝaɧ, ɫɪaɛaɬɵɜaɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬoɤa ɜɵɲɟ ɭɫɬaɜɤɢ ɫɪaɛaɬɵɜaɧɢɹ ɢ oɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa. 

ɍɫɬaɜɤa ɩɭɫɤoɜoɝo oɪɝaɧa: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.                                                                               ሺͷ.ʹͻሻܫ
 

3) ɂɧɬɟɝɪaɥɶɧɵɣ oɪɝaɧ ɫɪaɛaɬɵɜaɟɬ ɫ ɡaɜɢɫɢɦoɣ ɜɵɞɟɪɠɤoɣ 
ɜɪɟɦɟɧɢ. 

ɍɫɬaɜɤa ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa oɩɪɟɞɟɥɹɟɬɫɹ ɩo ɢɧɬɟɝɪaɥɶɧoɣ 
ɩɟɪɟɝɪɭɡoɱɧoɣ ɯaɪaɤɬɟɪɢɫɬɢɤɟ oɛɦoɬɤɢ ɫɬaɬoɪa, ɩɪɢɜɟɞɟɧɧoɣ ɜ ɬaɛɥɢɰɟ 5.2. 

 
Ɍaɛɥɢɰa 5.2 – ɍɫɬaɜɤa ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa, oɩɪɟɞɟɥɹɟɦaɹ ɩo ɢɧɬɟɝɪaɥɶɧoɣ 
ɩɟɪɟɝɪɭɡoɱɧoɣ ɯaɪaɤɬɟɪɢɫɬɢɤɟ oɛɦoɬɤɢ ɫɬaɬoɪa 

Ʉɪaɬɫɧoɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧoɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 

3600 900 360 300 240 120 60 1 - 

ɏaɪaɤɬɟɪɢɫɬɢɤa ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa ɡaɳɢɬɵ oɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡoɤ ሺܫଵሻ ɩɪɟɞɫɬaɜɥɟɧa ɧa ɪɢɫɭɧɤɟ 5.4. 

 

 
Ɋɢɫɭɧoɤ 5.4 – ɏaɪaɤɬɟɪɢɫɬɢɤa ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa ɡaɳɢɬɵ oɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
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ɂɧɬɟɝɪaɥɶɧɵɣ oɪɝaɧ ɡaɳɢɬɵ ɱɟɪɟɡ oɬɤɥɸɱaɸɳɢɣ oɪɝaɧ ɞɟɣɫɬɜɭɟɬ ɧa 
oɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱaɬɟɥɹ ɝɟɧɟɪaɬoɪa, ɝaɲɟɧɢɟ ɩoɥɟɣ. 

ɍɫɬaɜɤa ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ oɬɤɥɸɱaɸɳɟɝo oɪɝaɧa ɩɪɢɧɢɦaɟɬɫɹ 
ɦɢɧɢɦaɥɶɧoɣ ɢ ɪaɜɧoɣ 0,01 ɫ. 

4) Oɪɝaɧ ɬoɤoɜoɣ oɬɫɟɱɤɢ, ɫɪaɛaɬɵɜaɸɳɢɣ ɫ ɧɟɡaɜɢɫɢɦoɣ ɜɵɞɟɪɠɤoɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬoɤa ɜɵɲɟ ɡɧaɱɟɧɢɹ ɭɫɬaɜɤɢ ɫɪaɛaɬɵɜaɧɢɹ. 

ɍɫɬaɜɤa oɪɝaɧa oɬɫɟɱɤɢ:  
ଵைʡʠܫ  = ͳ,Ͷ ∙ ʜைʛͲ,ͻͺܫ = ͳ,Ͷ͵ ∙  ʜைʛ,                                                                      ሺͷ.͵Ͳሻܫ
 
Ɍoɤoɜaɹ oɬɫɟɱɤa ɜɵɩoɥɧɟɧa ɫ ɩɭɫɤoɦ ɩo ɦɢɧɢɦaɥɶɧoɦɭ ɧaɩɪɹɠɟɧɢɸ ܷʒ < 

ɇaɩɪɹɠɟɧɢɟ ɫɪaɛaɬɵɜaɧɢɹ ɩɪɢɧɹɬo ɪaɜɧɵɦ: 
 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜைʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͷ͹ͷͲͳ,Ͳ͵ ∙ ͳͷ͹,ͷ = ͸͸ ʑ.                                                 ሺͷ.͵ͳሻ 
 
Oɬɫɟɱɤa ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧa oɬɤɥɸɱɟɧɢɟ ɛɥoɱɧɵɯ 

ɜɵɤɥɸɱaɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱaɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧa 
oɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱaɬɟɥɹ ɝɟɧɟɪaɬoɪa ɢ ɝaɲɟɧɢɟ ɩoɥɟɣ. 

 
5.2.7 Ⱦɢɫɬaɧɰɢoɧɧaɹ ɡaɳɢɬa ɝɟɧɟɪaɬoɪa ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂaɳɢɬa ɜɵɩoɥɧɹɟɬɫɹ ɧa oɫɧoɜɟ ɞɢɫɬaɧɰɢoɧɧɵɯ oɪɝaɧoɜ ɢ ɩoɞɤɥɸɱaɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪaɧɫɮoɪɦaɬoɪaɦ ɬoɤa ɜ ɧɟɣɬɪaɥɢ ɝɟɧɟɪaɬoɪa ɢ 
ɬɪaɧɫɮoɪɦaɬoɪaɦ ɧaɩɪɹɠɟɧɢɹ ɧa ɜɵɜoɞaɯ ɝɟɧɟɪaɬoɪa. 

ɏaɪaɤɬɟɪɢɫɬɢɤa ɫɪaɛaɬɵɜaɧɢɹ ɡaɞaɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝa, ɪaɫɩoɥoɠɟɧɧoɝo ɜ I 
ɢ II  ɤɜaɞɪaɧɬɟ ɫo ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜaɞɪaɧɬ ɤoɦɩɥɟɤɫɧoɣ ɩɥoɫɤoɫɬɢ 
ɫoɩɪoɬɢɜɥɟɧɢɣ. 

1) ɋoɩɪoɬɢɜɥɟɧɢɟ ɫɪaɛaɬɵɜaɧɢɹ ɩɟɪɜoɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪaɟɬɫɹ ɩo 
ɭɫɥoɜɢɸ oɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ ɧɟ ɛoɥɟɟ 1ɫ. ɍɤaɡaɧɧaɹ 
ɜɵɞɟɪɠɤa ɜɪɟɦɟɧɢ ɩɪɢɧɢɦaɟɬɫɹ ɩo ɭɫɥoɜɢɸ ɫoɝɥaɫoɜaɧɢɹ ɫ ɩɟɪɜɵɦɢ 
ɫɬɭɩɟɧɹɦɢ ɡaɳɢɬ ɥɢɧɢɣ, oɬɯoɞɹɳɢɯ oɬ ɲɢɧ Ƚɗɋ. 

ɋoɝɥaɫoɜaɧɢɟ ɩɪoɢɡɜoɞɢɬɫɹ ɞɥɹ ɭɫɥoɜɢɣ ɪaɛoɬɵ ɧa ɲɢɧaɯ 500 ɤȼ Ƚɗɋ 
oɞɧoɝo ɛɥoɤa. ܼ ଵ, ɩɪɢɜɟɞɟɧɧoɟ ɤ ɧaɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦoɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬo: 

a) ɩo ɫoɝɥaɫoɜaɧɢɸ ɫ ɩɟɪɜoɣ ɫɬɭɩɟɧɶɸ ɡaɳɢɬ ȼɅ 500 ɤȼ: 
 ܼଵ ൑ Ͳ,ͺ ⋅ ܼʡ + Ͳ,ͺʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͷͻ,ͷͺ + Ͳ,Ͷͅ ∙ ͵ͺ,͹ͷ = ͹ͺ,Ͷͳ ܱˏ,          ሺͷ.͵ʹሻ 

 
ɝɞɟ ܭʡ – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ, ɱɬo ɥɢɧɢɢ ɩaɪaɥɥɟɥɶɧɵ; ܼʡ – ɫoɩɪoɬɢɜɥɟɧɢɟ ɬɪaɫɮoɪɦaɬoɪa, ɩɪɢɜɟɞɟɧɧoɟ ɤ ɧaɩɪɹɠɟɧɢɸ ɫɬoɪoɧɵ 
500 ɤȼ; 
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ȼ oɬɧoɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰaɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧoɦɢɧaɥɶɧɵɦ ɩaɪaɦɟɬɪaɦ 
ɝɟɧɟɪaɬoɪa: 

 ܼଵ௢.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ͵͹ͲͶͲͲ + Ͳ,Ͷͅ ∙ ͵͹Ͳͷʹͷଶ ∙ ͵ͺ,͹ͷ = Ͳ,Ͳͻʹ, 
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Oɦaɯ ɫoɫɬaɜɢɬ: 
 ܼଵ = ܼଵ ௢.ˈ. ∙ ܼ˄ = Ͳ,Ͳͻʹ ∙ Ͳ,͸͹ = Ͳ,Ͳ͸ʹ,                                                          ሺͷ.͵͵ሻ 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʒ = ଵହ,଻ହమଷ଻଴ = Ͳ,͸͹. 
 
ɍɫɬaɜɤa ɛɭɞɟɬ ɪaɜɧa: ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,Ͳ͸ʹ ∙ ଵହ଴଴଴ହଵହ,଻ହ଴,ଵ = ͳ,ͳ͹ ܱˏ.                                                    ሺͷ.͵Ͷሻ 
 
ɉɪɢɧɢɦaɟɦ ɭɫɬaɜɤɭ ܼଵ = ͳ,ʹ ܱˏ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ oɬɥɢɱaɟɬ ɩoɜɪɟɠɞɟɧɢɟ oɬ ɤaɱaɧɢɣ ɜ ɷɧɟɪɝoɫɢɫɬɟɦɟ ɩo 

ɫɤoɪoɫɬɢ oɬɧoɫɢɬɟɥɶɧoɝo ɢɡɦɟɧɟɧɢɹ ɩoɥɧoɝo ɫoɩɪoɬɢɜɥɟɧɢɹ. ɍɫɬaɜɤa ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ oɬɫɭɬɫɬɜɢɟɦ ɢɫɯoɞɧɵɯ ɞaɧɧɵɯ, ɩɪɢɧɢɦaɟɬɫɹ ɢɫɯoɞɹ ɢɡ ɞaɧɧɵɯ, 
ɪaɫɫɱɢɬaɧɧɵɯ ɪaɧɟɟ, ∆ܼ = ͷͲ ைˏ˔ˈˍ. 

3) ɋoɩɪoɬɢɜɥɟɧɢɟ ɫɪaɛaɬɵɜaɧɢɹ ɜɬoɪoɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪaɟɬɫɹ ɢɡ 
ɭɫɥoɜɢɹ oɬɫɬɪoɣɤɢ oɬ ɪɟɠɢɦa ɧaɝɪɭɡɤɢ ɢ ɪɟɠɢɦa ɮoɪɫɢɪoɜɤɢ ɜoɡɛɭɠɞɟɧɢɹ. 

ɋoɩɪoɬɢɜɥɟɧɢɟ ɧaɝɪɭɡɤɢ ɜ ɧoɪɦaɥɶɧoɦ ɪɟɠɢɦɟ: 
 ܼʜ஺ʒʟ = ௎ʜೀʛ√ଷ∙ூʜಲʒʟ = ଵହ଻ହ଴√ଷ∙ଵଷହ଺ଷ = Ͳ,͸͹ ܱˏ, (5.35) 

 
ɝɞɟ ܫʜ஺ʒʟ – ɧoɦɢɧaɥɶɧɵɣ ɬoɤ ɫɬaɬoɪa, A. 
 

Ⱦɥɹ oɩɪɟɞɟɥɟɧɢɹ ɫoɩɪoɬɢɜɥɟɧɢɹ ɧaɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮoɪɫɢɪoɜɤɢ 
ɜoɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪaɬoɪa ɜɵɩoɥɧɹɟɬɫɹ ɪaɫɱɟɬ ɬoɤa ɫɬaɬoɪa ɩɪɢ ɞɜoɣɧoɦ ɬoɤɟ 
ɜoɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧaɩɪɹɠɟɧɢɹ ɧa ɡaɠɢɦaɯ ɫɬaɬoɪa Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬa 
ɧaɫɵɳɟɧɢɹ): 

ܫ̠  = ଶ∙ூʑ.ʜೀʛூʑ.ʤʤ − Ͳ,ͻͷܺௗ = ଶ∙ଵଽ଼ହଽଽଶ,ହ − Ͳ.ͻͷͳ,ͳ= ʹ,͹͹ ܣ,                                                ሺͷ.͵͸ሻ 
 

ɝɞɟ ܫʑ.ʤ.ʤ. – ɬoɤ ɪoɬoɪa ɯoɥoɫɬoɝo ɯoɞa, A; 
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 ௗ – ɫɢɧɯɪoɧɧoɟ ɢɧɞɭɤɬɢɜɧoɟ ɫoɩɪoɬɢɜɥɟɧɢɟ ɝɟɧɟɪaɬoɪa ɩo ɩɪoɞoɥɶɧoɣݔ
oɫɢ. 

 
ɋ ɭɱɟɬoɦ ɧaɫɵɳɟɧɢɹ ɦaɲɢɧɵ ɜɟɥɢɱɢɧa ɬoɤa ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa ɜ ɪɟɠɢɦɟ 

ɮoɪɫɢɪoɜɤɢ ɫoɫɬaɜɢɬ ʹ,ͷ ∙  .ʜைʛܫ
ɋooɬɜɟɬɫɬɜɟɧɧo ɫoɩɪoɬɢɜɥɟɧɢɟ ɧaɝɪɭɡɤɢ ɜ ɷɬoɦ ɪɟɠɢɦɟ: 
 ܼʜ஺ʒʟ.˗ = Ͳ,ͻͷ ∙ ܷʜ̠ܫ ⋅ ܼ˄ = Ͳ,ͻͷ ∙ ͳʹ,ͷ ⋅ Ͳ.͸͹ = Ͳ,ʹͷ ܱˏ,                                  ሺͷ.͵͹ሻ 
𝜑 ʜ஺ʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͻͲ,ͻͷ ∙ ʹ,ͷ= Ͳ,͵Ͷ,                                                  ሺͷ.͵ͺሻ 
 
ɍɝoɥ ɧaɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮoɪɫɢɪoɜɤɢ ɪaɜɟɧ 𝜑ʜ஺ʒʟ.ʣ = ͹Ͳ°. 
ɋoɩɪoɬɢɜɥɟɧɢɟ ɫɪaɛaɬɵɜaɧɢɹ ɡaɳɢɬɵ ɦoɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬo: ܼ஼ ʖூூ = ܼʜ஺ʒʟ.ʣʙʜ = Ͳ,ʹͷͳ,Ͳͷ= Ͳ,ʹͶ ݋. ˈ. ,                                                                ሺͷ.͵ͻሻ 
 ܼ஼ ʖூூ = ܼூூ ௢.ˈ. ∙ ܼʐ = Ͳ,ʹͶ ∙ ͳͷ,͹ͷଶ͵͹Ͳ= Ͳ,ͳ͸ ܱˏ.                                             ሺͷ.ͶͲሻ 
 
Ɂɧaɱɟɧɢɟ ɭɫɬaɜɤɢ ɫoɫɬaɜɢɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖூூ ∙ ݊ʡ݊ʜ = Ͳ,ʹͶ ∙ ͳͷͲͲͲ/ͷͳͷ͹ͷͲ/ͳͲͲ = Ͷ,͸ʹ = Ͷ,͹ͺ ܱˏ,                           ሺͷ.Ͷͳሻ 
 
ɉɪɢɧɢɦaɟɦ ɭɫɬaɜɤɭ ܼூூ = Ͷ,͹ͺ ܱˏ. 
ȼɟɥɢɱɢɧa ɫɦɟɳɟɧɢɹ ɯaɪaɤɬɟɪɢɫɬɢɤɢ ɫɪaɛaɬɵɜaɧɢɹɩo oɫɢ ɦaɤɫɢɦaɥɶɧoɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧoɫɬɢ ɫoɫɬaɜɥɹɟɬ 12%. ɍɫɬaɜɤɢ ɩo ɫoɩɪoɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ͲͲ͹ ܱˏ, ܼ஼ʛଶ = Ͳ,Ͳʹͻ ܱˏ. 
ȼɵɞɟɪɠɤa ɜɪɟɦɟɧɢ ɜɬoɪoɣ ɫɬɭɩɟɧɢ ɞoɥɠɧa ɛɵɬɶ oɬɫɬɪoɟɧa oɬ 

ɧaɢɛoɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡaɳɢɬ ɥɢɧɢɣ. 
ɉɟɪɜaɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧa oɬɤɥɸɱɟɧɢɟ 

ɛɥoɱɧɵɯ ɜɵɤɥɸɱaɬɟɥɟɣ 500 ɤȼ, ɜɵɤɥɸɱaɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 
1 ɫ ɧa oɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱaɬɟɥɹ ɝɟɧɟɪaɬoɪa, ɝaɲɟɧɢɟ ɩoɥɟɣ ɢ oɫɬaɧoɜ ɬɭɪɛɢɧɵ 
ɫo ɫɛɪoɫoɦ AɊɁ.  

ȼɬoɪaɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧa oɬɤɥɸɱɟɧɢɟ 
ɛɥoɱɧɵɯ ɜɵɤɥɸɱaɬɟɥɟɣ 500 ɤȼ, ɜɵɤɥɸɱaɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ 
9,0 ɫ ɧa oɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱaɬɟɥɹ ɝɟɧɟɪaɬoɪa ɢ ɝaɲɟɧɢɟ ɩoɥɟɣ. 
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ɏaɪaɤɬɟɪɢɫɬɢɤa ɫɪaɛaɬɵɜaɧɢɹ ɞɢɫɬaɧɰɢoɧɧoɣ ɡaɳɢɬɵ ɩɪɟɞɫɬaɜɥɟɧa ɧa 
ɪɢɫɭɧɤɟ 5.5. 

 
Ɋɢɫɭɧoɤ 5.5 – ɏaɪaɤɬɟɪɢɫɬɢɤa ɫɪaɛaɬɵɜaɧɢɹ ɞɢɫɬaɧɰɢoɧɧoɣ ɡaɳɢɬɵ 

 
5.2.8 Ɂaɳɢɬa oɬ ɩɟɪɟɝɪɭɡɤɢ oɛɦoɬɤɢ ɪoɬoɪa 
 
Ɂaɳɢɬa ɩɪɟɞɧaɡɧaɱɟɧa ɞɥɹ ɥɢɤɜɢɞaɰɢɢ ɧɟɞoɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡoɤ 

oɛɦoɬoɤ ɪoɬoɪa. Ɂaɳɢɬa ɜɵɩoɥɧɟɧa ɫ ɡaɜɢɫɢɦoɣ oɬ ɬoɤa ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ. 
Ɂaɳɢɬa ɫoɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢoɧaɥɶɧɵɟ oɪɝaɧɵ: 

1) ɋɢɝɧaɥɶɧɵɣ oɪɝaɧ, ɫɪaɛaɬɵɜaɸɳɢɣ ɫ ɧɟɡaɜɢɫɢɦoɣ ɜɵɞɟɪɠɤoɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬoɤa ɜɵɲɟ ɡɧaɱɟɧɢɹ ɭɫɬaɜɤɢ ɫɪaɛaɬɵɜaɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧaɥɢɡaɰɢɸ. ɍɫɬaɜɤa ɫɢɝɧaɥɶɧoɝo 
oɪɝaɧa: ܫ௉ ʠʗʒʜ. = ʙʜ ∙ ʑܭʜைʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜைʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜைʛ.ʟ.                                   ሺͷ.Ͷʹሻܫ

 
2) ɉɭɫɤoɜoɣ oɪɝaɧ, ɫɪaɛaɬɵɜaɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬoɤa ɜɵɲɟ ɭɫɬaɜɤɢ ɫɪaɛaɬɵɜaɧɢɹ ɢ oɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa. ɍɫɬaɜɤa ɩɭɫɤoɜoɝo oɪɝaɧa: 

.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜைʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜைʛ.ʟ.                                                               ሺͷ.Ͷ͵ሻܫ
 
3) ɂɧɬɟɝɪaɥɶɧɵɣ oɪɝaɧ, ɫɪaɛaɬɵɜaɸɳɢɣ ɫ ɡaɜɢɫɢɦoɣ oɬ ɬoɤa 

ɜɵɞɟɪɠɤoɣ ɜɪɟɦɟɧɢ, ɡaɞaɧɧoɣ ɜ ɬaɛɥɢɱɧoɣ ɮoɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧa 
oɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱaɬɟɥɹ ɝɟɧɟɪaɬoɪa, ɝaɲɟɧɢɟ ɩoɥɟɣ. ɉɟɪɟɝɪɭɡoɱɧaɹ 
ɫɩoɫoɛɧoɫɬɶ oɛɦoɬɤɢ ɪoɬoɪa ɩɪɟɞɫɬaɜɥɟɧa ɜ ɬaɛɥɢɰɟ 5.3. 
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Ɍaɛɥɢɰa 5.3 – ɉɟɪɟɝɪɭɡoɱɧaɹ ɫɩoɫoɛɧoɫɬɶ oɛɦoɬɤɢ ɪoɬoɪa 

Ʉɪaɬɧoɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧoɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧoɫɬɶ 210 150 120 90 72 60 20 - 

 
ɏaɪaɤɬɟɪɢɫɬɢɤa ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa ɡaɳɢɬɵ oɬ ɩɟɪɟɝɪɭɡɤɢ oɛɦoɬɤɢ 

ɪoɬoɪa ɩɪɟɞɫɬaɜɥɟɧa ɧa ɪɢɫɭɧɤɟ 5.6. 
 

 
Ɋɢɫɭɧoɤ 5.6 - ɏaɪaɤɬɟɪɢɫɬɢɤa ɢɧɬɟɝɪaɥɶɧoɝo oɪɝaɧa ɡaɳɢɬɵ oɬ ɩɟɪɟɝɪɭɡɤɢ 

oɛɦoɬɤɢ ɪoɬoɪa 
 
4) Oɪɝaɧ ɬoɤoɜoɣ oɬɫɟɱɤɢ, ɫɪaɛaɬɵɜaɸɳɢɣ ɫ ɧɟɡaɜɢɫɢɦoɣ ɜɵɞɟɪɠɤoɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬoɤa ɜɵɲɟ ɡɧaɱɟɧɢɹ ɭɫɬaɜɤɢ ɫɪaɛaɬɵɜaɧɢɹ. ɍɫɬaɜɤa 
oɪɝaɧa oɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ʹ,ͳͷ ∙ =ʜைʛ.ʟͲ,ͻͺܫ ʹ,ͳͻ ∙  ʜைʛ.ʟ.                                                             ሺͷ.ͶͶሻܫ
 
ȼɵɞɟɪɠɤa ɜɪɟɦɟɧɢ ɬoɤoɜoɣ oɬɫɟɱɤɢ ɩɪɢɧɢɦaɟɬɫɹ 3,0 ɫ. Ɂaɳɢɬa ɞɟɣɫɬɜɭɟɬ 

ɧa oɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱaɬɟɥɹ ɝɟɧɟɪaɬoɪa, ɝaɲɟɧɢɟ ɩoɥɟɣ. 
Ɍaɛɥɢɰa ɭɫɬaɜoɤ ɩɪɟɞɫɬaɜɥɟɧa ɜ ɩɪɢɥoɠɟɧɢɢ ȼ. 
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6 Ʉoɦɩoɧoɜɤa ɢ ɫooɪɭɠɟɧɢɹ ɝɢɞɪoɭɡɥa 
 

6.1 Oɩɪɟɞɟɥɟɧɢɟ ɤɥaɫɫa ɩɥoɬɢɧɵ ɢ oɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥoɬɢɧɵ 
 

6.1.1 Oɩɪɟɞɟɥɟɧɢɟ ɬɢɩa ɩɥoɬɢɧɵ 
 
ɋɬɜoɪ ɩɪoɟɤɬɢɪɭɟɦoɣ Ƚɗɋ ɪaɫɩoɥaɝaɟɬɫɹ ɜ ɲɢɪoɤoɦ ɦɟɫɬɟ. ɉɥoɬɢɧa 

ɛɭɞɟɬ ɜoɡɞɜɢɝaɬɶɫɹ ɩoɥɧoɫɬɶɸ ɛɟɬoɧɧoɣ ɝɪaɜɢɬaɰɢoɧɧoɣ. 
Ʉɪɟɩɤɢɣ ɞoɥɟɪɢɬ ɩoɫɥɭɠɢɬ ɧaɞёɠɧɵɦ oɫɧoɜaɧɢɟɦ. 
 
6.1.2 Oɩɪɟɞɟɥɟɧɢɟ ɤɥaɫɫa ȽɌɋ 
 

 ɉɥoɬɢɧɵ ɜɵɫoɬoɣ ɛoɥɟɟ 100ɦ  ɧa ɫɤaɥɶɧoɦ oɫɧoɜaɧɢɢ oɬɧoɫɹɬɫɹ ɤ I 
ɤɥaɫɫɭ; 

 ȼ ɡaɜɢɫɢɦoɫɬɢ oɬ ɭɫɥoɜɢɣ ɷɤɫɩɥɭaɬaɰɢɢ ɢ ɧaɡɧaɱɟɧɢɹ  ሺ ˖ܰ˔˕ = ͶͳͲͲ ʛʑ˕ሻ – ɤo I ɤɥaɫɫɭ; 
 ȼ ɡaɜɢɫɢɦoɫɬɢ oɬ ɜoɡɦoɠɧɵɯ ɝɢɞɪoɞɢɧaɦɢɱɟɫɤɢɯ aɜaɪɢɣ – I ɤɥaɫɫ 

(ɧaɫɟɥɟɧɢɟ ɝ. Ⱦɢɜɧoɝoɪɫɤa ɢ ɝ. Ʉɪaɫɧoɹɪɫɤaɹ ɛoɥɟɟ 1000000 ɱɟɥ). 
Ʉɥaɫɫ ɫooɪɭɠɟɧɢɣ ɝɢɞɪoɭɡɥa ɩɪɢɧɢɦaɟɬɫɹ – I. 
 
6.1.3 Oɩɪɟɞɟɥɟɧɢɟ oɬɦɟɬɤɢ ɝɪɟɛɧɹɦ ɛɟɬoɧɧoɣ ɩɥoɬɢɧɵ 

 

Ⱦɥɹ ɛɟɬoɧɧɵɯ ɩɥoɬɢɧ ɫ ɜɟɪɬɢɤaɥɶɧoɣ ɧaɩoɪɧoɣ ɝɪaɧɶɸ oɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɧaɯoɞɢɬɫɹ ɩo ɮoɪɦɭɥɟ: 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ܽ + ∆ℎ௦௘௧ = ʹͶ͵ + ʹ,ʹʹ͸ + Ͳ,ͺ + Ͳ,ͲͳͶ = = ͵ͶͲ,ͺʹͺ ˏ, (6.1) 

 
ɝɞɟ a  − ɜɟɥɢɱɢɧa ɡaɩaɫa, ɡaɜɢɫɢɬ oɬ ɤɥaɫɫa ɫooɪɭɠɟɧɢɹ (ɞɥɹ I ɤɥaɫɫa − 0,8 ɦ.). 
 

ɉoɫɥɟ ɩɪoɜɟɞɟɧɢɹ ɝɢɞɪaɜɥɢɱɟɫɤɢɯ ɪaɫɱɟɬoɜ ɢ oɩɪɟɞɟɥɟɧɢɹ oɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɛɵɤa ∇ȽȻ, ɭɫɬaɧaɜɥɢɜaɟɬɫɹ ɩɪoɟɤɬɧaɹ oɬɦɟɬɤa ɝɪɟɛɧɹ ɩɥoɬɢɧɵ, 
ɧaɢɛoɥɶɲɭɸ oɬɦɟɬɤɭ ɢɡ: ȽȻП  ɢ ȽȻ . 

ȼɵɫoɬa ɜɟɬɪoɜoɝo ɧaɝoɧa ɪaɫɫɱɢɬɵɜaɟɬɫɹ ɩo ɮoɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ∙௅ௗ∙௚ cos ߙ = ʹ,ͳ ∙ ͳͲ−଺ ଶସమ∙ହଽ଴଴ଽ,଼ଵ∙ହହ,଺ହ = Ͳ,ͲͳͶ  (6.2) 

 
ɝɞɟ ݇௪ – ɤoɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦaɟɦɵɣ ɩo ɋɇɢɉ [26, ɉɪɢɥoɠɟɧɢɟ 1, ɬaɛɥ. 2*]; ௪ܸ – ɪaɫɱɟɬɧaɹ ɫɤoɪoɫɬɶ ɜɟɬɪa ɧa ɜɵɫoɬɟ 10 ɦ ɧaɞ ɭɪoɜɧɟɦ ɜoɞɵ, ɦ/ɫ; ܮ − ɞɥɢɧa ɪaɡɝoɧa ɜoɥɧɵ, ɦ; ߙ − ɭɝoɥ ɦɟɠɞɭ ɩɪoɞoɥɶɧoɣ oɫɶɸ ɜoɞoɯɪaɧɢɥɢɳa ɢ ɧaɩɪaɜɥɟɧɢɟɦ ɜɟɬɪa 

(α=0); ݀ − ɭɫɥoɜɧaɹ ɪaɫɱɟɬɧaɹ ɝɥɭɛɢɧa ɜoɞɵ ɜ ɜoɞoɯɪaɧɢɥɢɳɟ: 
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݀ = ∇ʜʞʢ−∇ʓʜ஺ଶ = ଶସଷ−ଵଷଵ,଻ଶ = ͷͷ,͸ͷ ˏ.    (6.3) 

 
Oɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫoɬa ɜoɥɧɵ 1 % oɛɟɫɩɟɱɟɧɧoɫɬɢ ɞɥɹ oɫɧoɜɧoɝo ɢ 

ɩoɜɟɪoɱɧoɝo ɫɥɭɱaɟɜ ɞɥɹ ɷɬoɝo: 

1. ȼɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪaɡɦɟɪɧɵɟ ɤoɦɩɥɟɤɫɵ 
2

wV

gL
 ɢ 

wV

gt
, ɝɞɟ t − ɩɟɪɢoɞ 

ɪaɡɜɢɬɢɹ ɜoɥɧ ɧa ɜoɞoɯɪaɧɢɥɢɳɟ (t=6 ɱ=21600). 
 ௚௅௏ೢమ = ͳͲͲ,ͷ  (6.4) 

 ௚௧௏ೢ = ͺͺʹͻ  (6.5) 

 
2. ɂɡ ɝɪaɮɢɤa [26, ɉɪɢɥoɠɟɧɢɟ 1, ɪɢɫ. 1] ɩo ɜɟɪɯɧɟɣ oɝɢɛaɸɳɟɣ ɤɪɢɜoɣ 

(ɞɥɹ ɝɥɭɛoɤoɜoɞɧoɣ ɡoɧɵ ɫ ɝɥɭɛɢɧoɣ, ݀ > Ͳ,ͷߣௗ̅̅ ̅ ɝɞɟ ɞɧo ɧɟ ɜɥɢɹɟɬ ɧa oɫɧoɜɧɵɟ 
ɯaɪaɤɬɟɪɢɫɬɢɤɢ ɜoɥɧ) ɩo ɡɧaɱɟɧɢɹɦ ௚௅௏ೢమ ɢ  ௚௧௏ೢ  oɩɪɟɞɟɥɹɸɬɫɹ ɩaɪaɦɟɬɪɵ ௚ℎ̅௏ೢమ ɢ  ௚்̅௏ೢ . 

 

ɉɪɢ ௚௅௏ೢమ:  ௚ℎ̅௏ೢమ = Ͳ.Ͳͳͺ; ௚்̅௏ೢ = ͳ.͸ 

 

ɉɪɢ ௚௧௏ೢ : ௚ℎ̅௏ೢమ = Ͳ.Ͳ͹ͷ; ௚்̅௏ೢ = ͵.ͺ 

 
Ɂaɬɟɦ, ɢɫɩoɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩoɥɭɱɟɧɧɵɟ ɡɧaɱɟɧɢɹ, ɜɵɱɢɫɥɹɸɬɫɹ ɫɪɟɞɧɢɣ 

ɩɟɪɢoɞ ɜoɥɧɵ ܶ̅ (ɫ) ɢ ɫɪɟɞɧɹɹ ɜɵɫoɬa ɜoɥɧɵ ℎ̅ (ɦ): 
 ܶ̅ = ଵ,଺∙௏ೢ௚ = ଵ,଺∙ଶସଽ,଼ଵ = ͵,ͻ ˔, (6.6) 

 ℎ̅ = ଴,଴ଵ଼∙௏ೢ మ௚ = ଴,଴ଵ଼∙ଶସమଽ,଼ଵ = ͳ,Ͳ͸ ˏ. (6.7) 

 
3. ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɹɹ ɞɥɢɧa ɜoɥɧɵ: 

ௗߣ  = ௚்̅మଶగ = ଽ.଼ଵ∙ଷ,ଽమଶ∙ଷ.ଵସ = ʹ͵,ͺ ˏ. (6.8) 

 
4. ɉɪoɜɟɪɹɟɬɫɹ ɭɫɥoɜɢɟ ݀ > Ͳ,ͷߣௗ̅̅ ̅, ɬaɤ ɤaɤ 55,65>11,9 ɡoɧa ɝɥɭɛoɤoɜoɞɧaɹ. 
5. Oɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫoɬa ɜoɥɧɵ 1 % oɛɟɫɩɟɱɟɧɧoɫɬɢ: ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ͳ,Ͳ͸ ∙ ʹ,ͳ = ʹ,ʹʹ͸ ˏ (6.9) 
 

ɝɞɟ ܭ𝑖− ɤoɷɮɮɢɰɢɟɧɬ, oɩɪɟɞɟɥɹɟɦɵɣ ɩo ɝɪaɮɢɤɭ [26, ɉɪɢɥoɠɟɧɢɟ 1, ɪɢɫ. 2] ɜ 
ɡaɜɢɫɢɦoɫɬɢ oɬ ɡɧaɱɟɧɢɹ  ௚௅௏ೢమ (ɞɥɹ ɝɥɭɛoɤoɜoɞɧoɣ ɡoɧɵ). 
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6.2 Ƚɢɞɪaɜɥɢɱɟɫɤɢɟ ɪaɫɱɟɬɵ 
 

6.2.1 Oɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜoɞoɫɥɢɜɧoɝo ɮɪoɧɬa 
 
Oɩɪɟɞɟɥɹɟɬɫɹ ɪaɫɱɟɬɧɵɣ ɪaɫɯoɞ ɜoɞɵ ɞɥɹ oɫɧoɜɧoɝo ɪaɫɱɟɬɧoɝo ɫɥɭɱaɹ 

ɪQ , ɤoɬoɪɵɣ ɞoɥɠɟɧ ɩɪoɩɭɫɤaɬɶɫɹ, ɤaɤ ɩɪaɜɢɥo, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭaɬaɰɢoɧɧɵɟ ɜoɞoɩɪoɩɭɫɤɧɵɟ ɫooɪɭɠɟɧɢɹ ɝɢɞɪoɭɡɥa ɩɪɢ ɩoɥɧoɦ ɢɯ 
oɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪoaɝɪɟɝaɬɵ Ƚɗɋ – ȽЭСQ . Ʉoɥɢɱɟɫɬɜo aɝɪɟɝaɬoɜ, 
ɭɱaɫɬɜɭɸɳɢɯ ɜ ɩɪoɩɭɫɤɟ ɪaɫɱɟɬɧɵɯ ɪaɫɯoɞoɜ, ɞoɥɠɧo ɛɵɬɶ ɧɟ ɛoɥɟɟ: ሺ݊ − ʹሻ = ሺͳʹ − ʹሻ = ͳͲ, ɩɪɢ ɱɢɫɥɟ ɝɢɞɪoaɝɪɟɝaɬoɜ Ƚɗɋ ݊ = ͳʹ; 

 ܳ˓ = ܳ௠௔௫.˓௔˔˚ − ܳʒЭʠ − ܳ௔˅.˅. = ܳ௠௔௫.˓௔˔˚ − ܳ௔ˆ˓ሺ݊ − ʹሻ − ௏˒ ೚ˎˈˊː௧ =ʹͳ͸͸͵ − ሺͳʹ − ʹሻ ∙ Ͷ͵͵ − ଻ଶ∙ଵ଴9ଶସ∙଺଴∙଺଴∙ଷ଴∙ସ = ͳͲͶʹ͹ ˏଷ ˔⁄                                        (6.10) 

 
 
ɝɞɟ ܳ௠௔௫.˓௔˔˚ = ʹͳ͸͸͵ ˏଷ ˔⁄ − ɪaɫɱɟɬɧɵɣ ɦaɤɫɢɦaɥɶɧɵɣ ɪaɫɯoɞ ɞɥɹ oɫɧoɜɧoɝo 
ɪaɫɱɟɬɧoɝo ɫɥɭɱaɹ. 
 

ɒɢɪɢɧa ɜoɞoɫɥɢɜɧoɝo ɮɪoɧɬa: 
ܤ  = ொ˓௤˅ = ଵ଴ସଶ଻ଵଵ଺,ଶହ = ͺͻ,͸ͻ ˏ (6.11) 

 
ɝɞɟ ݍ˅− ɭɞɟɥɶɧɵɣ ɪaɫɯoɞ ɧa ɜoɞoɫɥɢɜɟ. 

 
ɍɞɟɥɶɧɵɣ ɪaɫɯoɞ ɧa ɜoɞoɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͻ͵ = ͳͳ͸,ʹͷ ˏଶ ˔⁄  (6.12) 
 

ɝɞɟ ݍ˓− ɭɞɟɥɶɧɵɣ ɪaɫɯoɞ ɧa ɪɢɫɛɟɪɦɟ. 
˓ݍ  = [ℎݒ] ∙ ℎː˄ = ͷ ∙ ͳͺ,͸ = ͻ͵ ˏଶ ˔⁄  (6.13) 

 
ɝɞɟ ɦhНȻ 9,18  − ɝɥɭɛɢɧa ɜoɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, oɩɪɟɞɟɥɹɟɬɫɹ ɩo ɤɪɢɜoɣ  ∇ʜʐ = ݂ሺܳʜʐሻ, ˒˓ˋ ܳ௠௔௫.˓௔˔˚ = ʹͳ͸͸͵ ˏଷ ˔⁄ ; 

][ h − ɞoɩɭɫɬɢɦaɹ ɫɤoɪoɫɬɶ ɧa ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦaɟɬɫɹ ɜ ɡaɜɢɫɢɦoɫɬɢ oɬ 
ɝɪɭɧɬoɜ, ɫɥaɝaɸɳɢɯ ɞɧo ɪɟɤɢ, [ ℎܸ] = ͷ ˏ/˔. 

 
ɒɢɪɢɧa ɜoɞoɫɥɢɜɧoɝo ɮɪoɧɬa B ɞoɥɠɧa ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥoɦ, ɩoɷɬoɦɭ 

ɩoɥɭɱɟɧɧoɟ ɡɧaɱɟɧɢɟ oɤɪɭɝɥɹɟɬɫɹ ɜ ɛoɥɶɲɭɸ ɫɬoɪoɧɭ ɢ, ɤɪoɦɟ ɬoɝo: 
ܤ  = ݊ ∙ ܾ = ͷ ∙ ͳͺ = ͻͲ ˏ, (6.14) 
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ɝɞɟ ݊− ɱɢɫɥo ɩɪoɥɟɬoɜ (݊ = Ͷ),  ܾ − ɫɬaɧɞaɪɬɧaɹ ɲɢɪɢɧa ɩɪoɥɟɬa, ɩɪɢɧɢɦaɟɬɫɹ ɜ ɫooɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥaɦɟɧɬoɦ ɡaɜoɞoɜ-ɢɡɝoɬoɜɢɬɟɥɟɣ ɝɢɞɪoɦɟɯaɧɢɱɟɫɤoɝo 
oɛoɪɭɞoɜaɧɢɹ, (ܾ = ͳͲ ˏሻ 

 
6.2.2 Oɩɪɟɞɟɥɟɧɢɟ oɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜoɞoɫɥɢɜa 
 
Ɋaɫɫɱɢɬɵɜaɟɬɫɹ ɤɪɢɜoɥɢɧɟɣɧɵɣ ɛɟɡ ɜaɤɭɭɦɧɵɣ ɜoɞoɫɥɢɜ ɩɪaɤɬɢɱɟɫɤoɝo 

ɩɪoɮɢɥɹ. 
ɉo oɫɧoɜɧoɣ ɮoɪɦɭɥɟ ɪaɫɯoɞa ɞɥɹ ɜoɞoɫɥɢɜoɜ ɜɫɟɯ ɬɢɩoɜ ɦɟɬoɞoɦ 

ɩoɫɥɟɞoɜaɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ oɩɪɟɞɟɥɹɟɬɫɹ ɧaɩoɪ ɧa ɝɪɟɛɧɟ ɜoɞoɫɥɢɜa, 
ɫɧaɱaɥa ɛɟɡ ɭɱɟɬa ɫɠaɬɢɹ ɢ ɩoɞɬoɩɥɟɧɢɹ − ܪ଴ଵ, a ɡaɬɟɦ ɫ ɭɱɟɬoɦ ɫɠaɬɢɹ ɢ 
ɩoɞɬoɩɥɟɧɢɹ − ܪ଴ଶ 

଴ଵܪ  = ( ொ˓௠∙஻∙√ଶ∙௚)ଶ ଷ⁄ = ቀ ଵ଴ସଶ଻଴,ସଽ∙ଽ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͳͶ,ʹ ˏ, (6.15) 

 
ɝɞɟ ݉ = Ͳ,Ͷͻ − ɤoɷɮɮɢɰɢɟɧɬ ɪaɫɯoɞa ɞɥɹ ɮoɪɦɵ ɩɪoɮɢɥɹ ɜoɞoɫɥɢɜa ɬɢɩa A. 
଴ଶܪ  = ( ொ˓௠∙ఌ∙𝜎೙∙஻∙√ଶ∙௚)ଶ ଷ⁄ = ቀ ଵ଴ସଶ଻଴,ସଽ∙଴,ଽସ∙ଵ∙ଽ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͳͶ,ͺ ˏ, (6.16) 

 
ɝɞɟ 𝜎௡− ɤoɷɮɮɢɰɢɟɧɬ ɩoɞɬoɩɥɟɧɢɹ [28, ɪaɡɞɟɥ 6-4] (ɜ ɪaɦɤaɯ ɤɭɪɫoɜoɝo ɩɪoɟɤɬa 𝜎௡ = ͳ);  ߝ − ɤoɷɮɮɢɰɢɟɧɬ ɛoɤoɜoɝo ɫɠaɬɢɹ, ɡaɜɢɫɹɳɢɣ oɬ ɭɫɥoɜɢɣ ɜɯoɞa, 
oɩɪɟɞɟɥɹɟɬɫɹ ɩo ɮoɪɦɭɥɟ:  

ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉+ሺ௡−ଵሻ𝜉బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺହ−ଵሻ∙଴,ସହହ ∙ ଵସ,ଶଵ଼ = Ͳ,ͻͶ (6.17) 

 
ɝɞɟ ܾ− ɲɢɪɢɧa ɩɪoɥɟɬa;  ݊− ɱɢɫɥo ɩɪoɥёɬoɜ;  𝜉− ɤoɷɮɮɢɰɢɟɧɬ ɮoɪɦɵ ɛoɤoɜɵɯ ɭɫɬoɟɜ, ɩɪɢɧɢɦaɟɬɫɹ ɩo [28, ɪɢɫ. 6-10] 
(𝜉=0,7);  𝜉଴− ɤoɷɮɮɢɰɢɟɧɬ, ɡaɜɢɫɹɳɢɣ oɬ ɪaɫɩoɥoɠɟɧɢɹ ɛɵɤa ɜ ɩɥaɧɟ (𝜉଴ = 0,45). 

ɇaɩoɪ ɧa ɝɪɟɛɧɟ ɜoɞoɫɥɢɜa ɛɟɡ ɭɱɟɬa ɫɤoɪoɫɬɢ ɩoɞɯoɞa ɩoɬoɤa ɤ 
ɜoɞoɫɥɢɜɭ 0V : 

ܪ  = ଴ଶܪ − 𝛼௏బమଶ௚ = ͳͶ,ͺ − ଵ,ଵ∙଴,଼଼మଶ∙ଽ,଼ଵ = ͳͶ,͹͸ ˏ (6.18) 

 

ɝɞɟ ଴ܸ = ொʟሺ∇ʜʞʢ−∇ˇː௔ሻ∙ሺ஻+ሺ௡−ଵሻఋ˄ = ଵ଴ସଶ଻ሺଶସଷ−ଵଷଵ,଻ሻሺଽ଴+ሺହ−ଵሻ∙ସሻ = Ͳ,ͺͺ ˏ ˔⁄  (6.20) 
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ɝɞɟ ߜ˄− ɬoɥɳɢɧa ɛɵɤa;  ܤ − ɲɢɪɢɧa ɜoɞoɫɛɪoɫɧoɝo ɮɪoɧɬa ɫ ɭɱɟɬoɦ ɞoɩoɥɧɢɬɟɥɶɧoɝo ɩɪoɥɟɬa, ɟɫɥɢ 
ɬaɤoɜoɣ ɟɫɬɶ. 

 
Oɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜoɞoɫɥɢɜa oɩɪɟɞɟɥɹɟɬɫɹ ɩo ɮoɪɦɭɥɟ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ʹͶ͵ − ͳ͸ = ʹʹ͹ ˏ (6.21) 
 

ɝɞɟ ܪ˔˕− ɫɬaɧɞaɪɬɧɵɣ ɧaɩoɪ, ɦ, ɛɥɢɠaɣɲɢɣ ɤ H ɜ ɫooɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥaɦɟɧɬoɦ ܪ˔˕ = ͳ͸ ˏ.  
 

6.2.3 ɉoɫɬɪoɟɧɢɟ ɩɪoɮɢɥɹ ɜoɞoɫɥɢɜɧoɣ ɝɪaɧɢ 
 

Ɍaɛɥɢɱɧɵɟ ɤooɪɞɢɧaɬɵ х ɢ ɭ [28, ɬaɛɥɢɰa 6-12]. ɭɦɧoɠaɸɬ ɧa Hɫɬ ɢ ɫɬɪoɹɬ 
ɤɪɢɜɭɸ A-ȼ ɧa ɪɢɫ.4. 

ɋoɩɪɹɠɟɧɢɟ ɜoɞoɫɥɢɜɧoɣ ɝɪaɧɢ ɫ ɩoɜɟɪɯɧoɫɬɶɸ ɜoɞoɛoɹ ɦoɠɧo oɱɟɪɬɢɬɶ 
ɩo ɞɭɝɟ C-D ɪaɞɢɭɫoɦ R, ɤoɬoɪɵɣ ɜɵɱɢɫɥɹɟɬɫɹ ɩo ɮoɪɦɭɥɟ: 

 
 ܴ = ሺͲ,͵ሻ ∙ ሺܲ˅ + ;ሻܪ  ܴ = Ͳ.͵ ∙ ሺͻͷ,͵ + ͳ͸ሻ = ͵͵,͵ͻ ˏ (6.22) 
 

ɝɞɟ ݌ʑ − ɜɵɫoɬa ɜoɞoɫɥɢɜɧoɣ ɩɥoɬɢɧɵ, oɩɪɟɞɟɥɹɟɬɫɹ ɩo ɮoɪɦɭɥɟ: 
ʑ݌  = ∇ʒʑ − ∇ˇːܽ = ʹʹ͹ − ͳ͵ͳ,͹ = ͻͷ,͵ ˏ (6.23) 

 
Ⱦɥɹ ɩɥaɜɧoɝo ɫoɩɪɹɠɟɧɢɹ ɧɟoɛɯoɞɢɦo, ɱɬoɛɵ ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɤɪɢɜɵɟ ɜ 

ɬoɱɤɟ ɫoɩɪɹɠɟɧɢɹ ɢɦɟɥɢ oɛɳɭɸ ɤaɫaɬɟɥɶɧɭɸ.  
Oɬɦɟɬɤɭ ɜɟɪɯa ɛɵɤa ɜɵɱɢɫɥɹɟɬɫɹ ɩo ɮoɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ˕˔ܪ = ʹʹ͹ + ͳ,͸ ∙ ͳ͸ = ʹͷͷ,͸ ˏ (6.24) 
 
Ⱦɥɹ ɩoɫɬɪoɟɧɢɹ oɝoɥoɜɤa ɜoɞoɫɥɢɜɧoɣ ɩɥoɬɢɧɵ ɬɢɩa A ɜoɫɩoɥɶɡɭɟɦɫɹ 

ɡɧaɱɟɧɢɹɦɢ ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬaɛɥɢɰɟ 6.1. 
 

Ɍaɛɥɢɰa 6.1 – Ʉooɪɞɢɧaɬɵ ɞɥɹ ɩoɫɬɪoɟɧɢɹ oɝoɥoɜɤa ɛɟɡɜaɤɭɭɦɧoɝo ɜoɞoɫɥɢɜa ɫ 
oɝoɥoɜɤoɦ ɬɢɩa A 

X, ɦ 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1 1,1 1,2 1,3 

Y, ɦ 0,12 0,036 0,01 0 0,006 0,027 0,06 0,1 0,146 0,198 0,256 0,321 0,394 0,47 

XHɫɬ, ɦ 0 1,6 3,2 4,8 6,4 8 9,6 11,2 12,8 14,4 16 17,6 19,2 20,8 

YHɫɬ, ɦ 2,02 0,58 0,11 0 0,11 0,43 0,96 1,6 2,336 3,168 4,096 5,136 6,304 7,6 

 
 
Oɝoɥoɜoɤ ɜoɞoɫɥɢɜɧoɣ ɩɥoɬɢɧɵ ɩɪɟɞɫɬaɜɥɟɧ ɧa ɪɢɫɭɧɤɟ 6.1. 
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Ɋɢɫɭɧoɤ 6.1 – Oɝoɥoɜoɤ ɜoɞoɫɥɢɜɧoɣ ɩɥoɬɢɧɵ ɬɢɩa A 

 
6.2.4 Ɋaɫɱɟɬ ɫoɩɪɹɠɟɧɢɹ ɩoɬoɤa ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Oɩɪɟɞɟɥɹɸɬɫɹ ɩaɪaɦɟɬɪɵ ɝɢɞɪaɜɥɢɱɟɫɤoɝo ɪɟɠɢɦa ɞɥɹ ɩɪɹɦoɭɝoɥɶɧoɝo 

ɪɭɫɥa ɜ ɩɥoɫɤoɣ ɩoɫɬaɧoɜɤɟ (ɧa 1 ɩ. ɦ. ɲɢɪɢɧɵ ɪɭɫɥa). 
ȼɵɱɢɫɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤaɹ ɝɥɭɛɢɧa ɩoɬoɤa ɩɪɢ ɩoɥɧoɦ oɬɤɪɵɬɢɢ ɜɫɟɯ 

oɬɜɟɪɫɬɢɣ: 
 ℎˍ˓ = √ 𝛼ொమ˓ሺ஻+ሺ௡−ଵሻఋ˄ሻమ∙ଽ,଼ଵయ = √ ଵ,ଵ∙ଵ଴ସଶ଻మሺଽ଴+ሺହ−ଵሻ∙ସሻమ∙ଽ,଼ଵయ = ͳͲ,ʹͺ ˏ (6.25) 

 
ɝɞɟ α− ɤoɷɮɮɢɰɢɟɧɬ Ʉoɪɢoɥɢɫa, ߙ = 1,1. 
 

ȼɵɱɢɫɥɹɟɬɫɹ ɭɞɟɥɶɧaɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜoɞoɫɥɢɜoɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ˇːܽ = ʹͶ͵ − ͳ͵ͳ,͹ = ͳͳͳ,͵ ˏ (6.26) 
 
ȼɵɱɢɫɥɹɸɬɫɹ ɫoɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ௤೎𝜑∙√ଶ∙௚∙ሺ బ்+ுబሻ = 𝑄˓ಳ˅𝜑∙√ଶ∙௚∙ሺ బ்+ுబሻ = భబరమళ9బ+ሺఱ−భሻ∙ర଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଵଵଵ,ଷ+ଵ଺ሻ = ʹ,ͳͻ ˏ, (6.27) ℎ′′௖ = ℎ೎′ଶ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳቇ =  ଶ,ଶଶ ቆ√ͳ + ͺ ∙ ቀଵ଴,ଶ଼ଶ,ଶ ቁଷ − ͳቇ =  ͵Ͳ,͵ͷˏ, (6.28) 
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Ɍaɤ ɤaɤ ℎ௖′′ > ℎʜʐ (30,35> ͳͺ,͸ሻ, ɛɶɟɮɵ ɫoɩɪɹɝaɸɬɫɹ ɩo ɬɢɩɭ oɬoɝɧaɧɧoɝo 
ɩɪɵɠɤa. 

 
6.2.5 Ƚaɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩoɫoɛoɦ ɫɜoɛoɞɧo oɬɛɪoɲɟɧɧoɣ ɫɬɪɭɢ 
 
Ⱦɥɹ ɜoɞoɫɛɪoɫɧɵɯ ɩɥoɬɢɧ ɧa ɫɤaɥɶɧoɦ oɫɧoɜaɧɢɢ ɜɵɫoɬoɣ ɛoɥɟɟ 40 ɦ ɢ 

oɬɧoɫɢɬɟɥɶɧoɣ ɲɢɪɢɧoɣ ɫɬɜoɪa ɛoɥɟɟ 3ɦ., ɪɟɤoɦɟɧɞɭɟɬɫɹ ɜɵɩoɥɧɹɬɶ 
ɫoɩɪɹɠɟɧɢɟ ɛɶɟɮoɜ ɩo ɫɯɟɦɟ ɫ oɬɛɪoɲɟɧɧoɣ ɫɬɪɭёɣ. ɋɉ [26, ɬaɛɥɢɰa 9] 

ɗɬoɬ ɫɩoɫoɛ ɩɪɢɦɟɧɹɸɬ ɩɪɢ oɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥoɜɢɹɯ: 
1. ɉɪoɱɧɵɣ ɫɤaɥɶɧɵɣ ɝɪɭɧɬ ɜ oɫɧoɜaɧɢɢ, 
2. ɍɫɬoɣɱɢɜɵɟ ɩɪɢ ɭɜɥaɠɧɟɧɢɢ ɝɪɭɧɬɵ ɛɟɪɟɝoɜɵɯ ɩɪɢɦɵɤaɧɢɣ, 
3. ɒɢɪɢɧa ɪɭɫɥa ɞoɫɬaɬoɱɧaɹ ɞɥɹ ɬoɝo, ɱɬoɛɵ oɬɛɪaɫɵɜaɟɦaɹ ɫɬɪɭɹ 

ɧɟ oɤaɡɵɜaɥa ɧɟɝaɬɢɜɧoɝo ɜɥɢɹɧɢɹ ɧa ɪaɛoɬɭ ɝɢɞɪoaɝɪɟɝaɬoɜ Ƚɗɋ ɢ 
ɞɪ. [26, ɬaɛɥɢɰa 10]. 

 ∇ː݋˔ˍܽ ɩɪɢɧɢɦaɟɬɫɹ ɜɵɲɟ ∇ʢʜʐ݉ܽݔ ɧa 2 ɦ, ɩɪɢ ܳ଴,଴ଵ% = ʹ͸ͷ͹͸ ˏଷ ˔⁄ ʢʜʐொబ.బభߘ . = ʹͳ,͵ ˏ, ∇ː݋˔ˍܽ = ͳ͵ͳ,͹ + ʹ͵,͵ = ͳͷͷ ˏ. 
 
Ⱦaɥɶɧoɫɬɶ oɬɥɟɬa ɫɬɪɭɢ oɬ ɩɥoɬɢɧɵ ɞo ɜɯoɞa ɜ ɜoɞɭ ɧɢɠɧɟɝo ɛɶɟɮa 

ɜɵɱɢɫɥɹɟɬɫɹ ɩo ɮoɪɦɭɥɟ: 
ܮ  = ݇௔ܼଵ𝜑ଶ sin ߙʹ (√ͳ + ቀ௓బ௓భ − ͳቁ ଵ𝜑మୱi୬మ𝛼 + ͳ) = Ͳ,ͺͷ ∙ ͺͺ ∙ Ͳ,ͻଶ ∙ sin ͸Ͳ ∙       ∙ ቆ√ͳ + ቀଽଶ,଻଼଼ − ͳቁ ∙ ଵ଴,ଽమ∙ୱi୬మଷ଴ + ͳቇ = ͳͲͻ,Ͷ ˏ (6.29) 

 
ɝɞɟ ݇௔ = Ͳ,ͺͷ − ɤoɷɮɮɢɰɢɟɧɬ aɷɪaɰɢɢ ɩoɬoɤa;  ߙ = ͵Ͳ°− ɭɝoɥ ɫɯoɞa ɫɬɪɭɢ ɫ ɬɪaɦɩɥɢɧa; 𝜑− ɤoɷɮɮɢɰɢɟɧɬ ɫɤoɪoɫɬɢ ɩoɬoɤa, 𝜑 = Ͳ,ͻ [28, ɬaɛɥɢɰa 9-10]. 

 ܼ଴ = ∇ʜʞʢ − ∇ʓʜܣ − ℎʜʐ = ʹͶ͵ − ͳ͵ͳ,͹ − ͳͺ,͸ = ͻʹ,͹ ˏ; (6.30) 
 ܼଵ = ∇ʜʞʢ − ∇ʜܱʠ = ʹͶ͵ − ͳͷͷ = ͺͺ ˏ; (6.31) 
 

Ʉoɷɮɮɢɰɢɟɧɬ aɷɪaɰɢɢ ݇௔ oɩɪɟɞɟɥɹɟɬɫɹ, ɡɧaɹ ɱɢɫɥo Ɏɪɭɞa: 
ݎܨ  = ௏ːమ௚∙ℎʜ = ଷ଻,ସమଽ,଼ଵ∙ଶ,଺ଷ = ͷʹ,ʹͳ (6.33) 

 
ɝɞɟ ܸː  − ɫɤoɪoɫɬɶ ɩoɬoɤa ɧa ɧoɫɤɟ: 
 ʜܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼଵ = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͺͺ = ͵͹,Ͷ ˏ̝

 (6.34) 
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ℎː− ɜɵɫoɬa ɩoɬoɤa ɜoɞɵ ɧa ɧoɫɤɟ: 
 ℎː = ௤௏ː = ଽ଼,ଷ଻ଷ଻,ସ = ʹ,͸͵ ɦ, (6.35) 

 
ɝɞɟ ݍ− ɭɞɟɥɶɧɵɣ ɪaɫɯoɞ ɧa ɜoɞoɫɥɢɜɟ. 
ݍ  = ொ˓𝑎˔˚஻+ሺ௡−ଵሻ∙ ɛ

= ଵ଴ସଶ଻ଽ଴+ሺହ−ଵሻ∙ସ = ͻͺ,͵͹ ˏଷ ˔⁄  (6.36) 

 
Ʉoɷɮɮɢɰɢɟɧɬ aɷɪaɰɢɢ ɩoɬoɤa ɩɪɢɧɢɦaɟɬɫɹ ɪaɜɧɵɦ ݇௔ = Ͳ,ͺͷ , ɬaɤ ɤaɤ 

Fr> ͵ͷ. 
Ȼɟɡoɩaɫɧoɟ ɪaɫɫɬoɹɧɢɟ oɬɥɟɬa ɫɬɪɭɢ ɞɥɹ ɩɥoɬɢɧɵ ɧa oɫɧoɜaɧɢɢ ɢɡ 

ɩɪoɱɧoɣ ɫɤaɥɵ ɫoɫɬaɜɥɹɟɬ ܮ > Ͳ,ͷ ∙ ሺ∇ʒʐ − ∇ʓʜܣሻ = Ͳ,ͷ ∙ ሺʹͷͷ,͸ − ͳ͵ͳ,͹ሻ =͸ͳ,ͻͷɦ. 
 
Ƚɥɭɛɢɧɭ ɹɦɵ ɪaɡɦɵɜa ɜɵɱɢɫɥɹɟɬɫɹ ɩo ɫɥɟɞɭɸɳɟɣ ɮoɪɦɭɥɟ: 
 ℎ˓௔ˊ = ݐ − ℎʜʐ = ͷͳ,͸ͻ − ͳͺ,͸ = ͵͵,Ͳͻ ˏ (6.37) 
 

ɝɞɟ ݐ = ∇ʢʜʐ − ∇ˇːܽ яˏы ˓ܽˊˏы˅ܽ, oɩɪɟɞɟɥɹɟɬɫɹ ɩo ɫɥɟɞɭɸɳɟɣ ɮoɪɦɭɥɟ: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎː = ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √ͷʹ,ʹͳర ቁ ∙                 ∙√ͷʹ,ʹͳ ∙ √ଵ଼,଺ଵర ∙ ʹ,͸͵ = ͷͳ,͸ͻ ˏ. (6.38) 

 
ɝɞɟ d − ɫɪɟɞɧɹɹ ɤɪɭɩɧoɫɬɶ oɬɞɟɥɶɧoɫɬɟɣ ɜ ɫɤaɥɟ, ɜ ɩɪɟɞɜaɪɢɬɟɥɶɧɵɯ ɪaɫɱёɬaɯ 
ɦoɠɧo ɩɪɢɧɢɦaɬɶ ɪaɜɧoɣ 1 ɦ. 
 

Ɋaɫɫɬoɹɧɢɟ oɬ ɩɥoɬɢɧɵ ɞo ɰɟɧɬɪa ɹɦɵ ɪaɡɦɵɜa oɩɪɟɞɟɥɹɟɬɫɹ ɩo ɮoɪɦɭɥɟ: 
ଵܮ  = ܮ + ௧୲a୬ 𝛼భ = ͳͲͻ,Ͷ + ହଵ,଺ଽ଴,଺଻ = ͳͺ͸,ͷ ˏ, (6.39) 

ɝɞɟ ߙଵ − ɭɝoɥ ɜɯoɞa ɫɬɪɭɢ ɜ ɜoɞɭ. 
 tan ଵߙ = √tanଶ ߙ + ʹ݃ሺͲ,ͷℎː ∙ cos ߙ + ܽ − ℎʜʐሻܸːଶ ∙ cosଶ ߙ = 

= √tanଶ ͵Ͳ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଶ,଺ଷ∙ୡ୭ୱ ଷ଴+ଶଷ,ଷ−ଵ଼,଺ଷ଻,ସమ∙ୡ୭ୱమ ଷ଴ = Ͳ,͸͹ (6.40) 

ɝɞɟ ܽ− ɜɵɫoɬa ɭɫɬɭɩa ɧaɞ ɞɧoɦ. 
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Ⱦɥɢɧa ɝoɪɢɡoɧɬaɥɶɧoɝo ɭɱaɫɬɤa ɹɦɵ ɪaɡɦɵɜa ɜɞoɥɶ ɬɟɱɟɧɢɹ ɧa ɭɪaɜɧɟɧɢɟ 
ɪaɡɦɵɬoɝo ɪɭɫɥa ɪaɜɧa: 

 ܾ˓ = ʹ,ͷ ∙ ℎˍ˓ + ͵,͹ ∙ ℎ˓௔ˊ = ʹ,ͷ ∙ ͳͲ,ʹͺ + ͵,͹ ∙ ͵͵,Ͳͻ = ͳͶͺ,ͳ͵ ˏ. (6.41) 
 

6.2.6 Ɋaɫɱɟɬ ɪɟɡɟɪɜɧoɝo ɝɥɭɛɢɧɧoɝo ɜoɞoɫɛɪoɫa 
 

Ɋaɫɯoɞ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɣ ɜoɞoɫɛɪoɫ ɞoɥɠɟɧ oɛɟɫɩɟɱɢɜaɬɶ: 
1) Oɩoɪoɠɧɟɧɢɟ ɜoɞoɯɪaɧɢɥɢɳa ɞo ɍɆO; 
2) Oɛɟɫɩɟɱɢɜaɬɶ ɜoɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧa ɜoɞoɯoɡɹɣɫɬɜɟɧɧɵɣ 

ɤoɦɩɥɟɤɫ,Qɜɯɤ= 1200 ɦ3/ɫ. ܳ௔˅.˅௢ˇ. = ௏˒ ೚ˎˈˊː.௧˔˓𝑎˄ =
430606024

1072
9



 = ͸ͻͲ͸ ˏయ̝,                                            (6.42) 

ɝɞɟ  Vɩ୭ɥɟɡɧ − ɩoɥɟɡɧɵɣ oɛɴёɦ ɜoɞoɯɪaɧɢɥɢɳa; t − ɜɪɟɦɹ ɫɪaɛoɬɤɢ ɜoɞoɯɪaɧɢɥɢɳa ሺͶ ɦɟɫɹɰaሻ; 
 ɉɪɢɧɢɦaɟɦ ɪaɫɯoɞ, ɤoɬoɪɵɣ ɞoɥɠɟɧ ɩɪoɩɭɫɬɢɬɶ ɝɥɭɛɢɧɧɵɣ ɜoɞoɫɥɢɜ 
ɪaɜɧɵɣ Qaɜ. ɜoɞ. = ͸ͻͲ͸ ɦ3/ɫ. 
 Ⱦaɥɟɟ oɩɪɟɞɟɥɹɟɦɫɹ ɫ ɩoɥoɠɟɧɢɟɦ ɜɵɯoɞɧoɝo oɬɜɟɪɫɬɢɹ 
(ɡaɬoɩɥɟɧɧoɟ/ɧɟɡaɬoɩɥɟɧɧoɟ). 
 ɂɫɯoɞɹ ɢɡ ɤɪɢɜoɣ ɫɜɹɡɢ ɭɤaɡɵɜaɟɬɫɹ oɬɦɟɬɤa ɇȻ ɩɪɢ Qaɜ.ɜoɞ.: 
.௔ɜ.ɜ௢дܳߘ  = ͳͶͶ,ͳ ɦ. 
 Ɍaɤɠɟ ɬɪɟɛɭɟɬɫɹ ɭɱɟɫɬɶ oɬɦɟɬɤɭ ɩoɬoɥɤa ɰɟɦɟɧɬaɰɢoɧɧoɣ ɝaɥɟɪɟɢ, oɧa 
ɫoɫɬaɜɥɹɟɬ: 139,70 ɦ. 
 ɉɪoɟɤɬɢɪɭɟɦ ɧɟɡaɬoɩɥɟɧɧɵɟ ɜɵɯoɞɧɵɟ oɬɜɟɪɫɬɢɹ. ɉɪɢɧɢɦaɟɦ ɜɵɫoɬɭ 
oɬɜɟɪɫɬɢɹ hoɬɜ 5 ɦ, ɩoɪoɝ ɜoɞoɫɛɪoɫa ɧa ∇141,70. ȼoɞoɫɥɢɜ ɧɟɡaɬoɩɥɟɧ. ɇaɩoɪ 
ɧaɞ ɰɟɧɬɪoɦ ɜɵɯoɞɧoɝo oɬɜɟɪɫɬɢɹ ɪaɜɟɧ: 

Hɜo=98,9 ɦ. 
  Oɩɪɟɞɟɥɢɦ ɩɥoɳaɞɶ ɜɵɯoɞɧoɝo ɫɟɱɟɧɢɹ: 

ω = ୕aɜ.ɜoɞ.
µ√ଶgHɜo = ଺ଽ଴଺ ଴,଼ଶ√ଶ∙ଽ,଼ଵ∙ଽ଼,ଽ = ͳͻͳ,ͳ ɦଶ                                                (6.43) 

ɝɞɟ µ − ɤoɷɮɮɢɰɢɟɧɬ ɪaɫɯoɞa, ˒˓ˋːˋˏaˈˏ Ͳ,ͺʹ. 
 
 ɒɢɪɢɧa oɬɜɟɪɫɬɢɣ: ܾ = 𝜔ℎ = ͳͻͳ,ͳͷ = ͵ͺ,ʹʹ ˏ = ͶͲ ˏ                                                                   ሺ͸.ͶͶሻ 
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ɂɫɯoɞɹ ɢɡ (6.44) ɩɪɢɧɢɦaɟɦ 4 oɬɜɟɪɫɬɢɹ ɝɥɭɛɢɧɧoɝo ɜoɞoɫɛɪoɫa ɫ 
ɪaɡɦɟɪaɦɢ 10x5 ɦ.  

ɋɯɟɦa ɝɥɭɛɢɧɧoɝo ɜoɞoɫɛɪoɫa ɩɪɟɞɫɬaɜɥɟɧa ɧa ɪɢɫɭɧɤɟ 6.2. 
 

 
 

Ɋɢɫɭɧoɤ 6.2 - Ɋaɫɱёɬɧaɹ ɫɯɟɦa ɝɥɭɛɢɧɧoɝo ɜoɞoɫɛɪoɫa 

6.3 Ʉoɧɫɬɪɭɢɪoɜaɧɢɟ ɩɥoɬɢɧɵ 
 

6.3.1 Oɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩoɞoɲɜɵ ɩɥoɬɢɧɵ 
 

Ɍɪɟɭɝoɥɶɧɵɣ ɩɪoɮɢɥɶ ɩɥoɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦaɥɶɧɭɸ ɲɢɪɢɧɭ ɩoɧɢɡɭ, 
ɹɜɥɹɟɬɫɹ ɧaɢɛoɥɟɟ ɷɤoɧoɦɢɱɧɵɦ. Ⱦaɧɧɵɣ ɩɪoɮɢɥɶ ɞoɥɠɟɧ ɭɞoɜɥɟɬɜoɪɹɬɶ ɞɜɭɦ 
ɭɫɥoɜɢɹɦ: oɬɫɭɬɫɬɜɢɸ ɪaɫɬɹɝɢɜaɸɳɢɯ ɧaɩɪɹɠɟɧɢɣ ɜ ɩɥoɬɢɧɟ ɢ ɭɫɬoɣɱɢɜoɫɬɢ ɟɟ 
ɩɪoɬɢɜ ɫɞɜɢɝa ɩo oɫɧoɜaɧɢɸ. 

ɂɡ ɭɫɥoɜɢɹ ɧɟɞoɩɭɳɟɧɢɹ ɪaɫɬɹɝɢɜaɸɳɢɯ ɧaɩɪɹɠɟɧɢɣ ɧa ɜɟɪɯoɜoɣ ɝɪaɧɢ,  
ɲɢɪɢɧa ɩoɞoɲɜɵ ɩɥoɬɢɧɵ ܤ௡ூ : 

௡ூܤ  = ℎ√ ೛˄೛ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−௔భ,                                                                            (6.45) 

 
ɝɞɟ ܽଵ = 0,5 – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɩoɬɟɪɸ ɮɢɥɶɬɪaɰɢoɧɧoɝo 

ɞaɜɥɟɧɢɹ ɡa ɫɱɟɬ ɭɫɬɪoɣɫɬɜa ɩɪoɬɢɜoɮɢɥɶɬɪaɰɢoɧɧɵɯ ɡaɜɟɫ, ɞɪɟɧaɠɟɣ; 
௪ߩ  = ͳͲͲͲ ˆ ˔ˏଷ⁄ − ɩɥoɬɧoɫɬɶ ɜoɞɵ; 

˄ߩ  = ʹͶͲͲ ˆ ˔ˏଷ⁄   ɩɥoɬɧoɫɬɶ ɛɟɬoɧa. 
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ȼɵɫoɬa ɩɥoɬɢɧɵ h:  
 ℎ = ʜʞʢߘ − ˇ݋˒ߘ = ʹͶ͵ − ͳ͵Ͳ,͹ = ͳͳʹ,͵ ˏ                                         (6.46) 

 
ɉɪɢ ɩɪoɟɤɬɢɪoɜaɧɢɢ ɩoɞoɲɜɵ, ɧɟoɛɯoɞɢɦo ɭɞaɥɢɬɶ ɫɥoɣ ɝɪɭɧɬa ɫ ɧɢɡɤoɣ 
ɧɟɫɭɳɟɣ ɫɩoɫoɛɧoɫɬɶɸ ɞɥɹ ɩoɞɝoɬoɜɤɢ oɫɧoɜaɧɢɹ. Oɬɦɟɬɤa ɩoɞoɲɜɵ ɜ 
ɞaɧɧoɦ ɫɥɭɱaɟ: 
ˇ݋˒ߘ  = ∇ˇːܽ − ͳ = ͳ͵ͳ,͹ − ͳ = ͳ͵Ͳ,͹                                             
 
ɂɫɯoɞɹ ɢɡ ɭɫɥoɜɢɹ ɭɫɬoɣɱɢɜoɫɬɢ ɩɥoɬɢɧɵ ɩɪoɬɢɜ ɫɞɜɢɝa ɩo oɫɧoɜaɧɢɸ,  

ɲɢɪɢɧa ɩoɞoɲɜɵ ɩɥoɬɢɧɵ ܤூ˒ூ: 
ூ˒ூܤ  = ఊ೙ℎ௧௚𝜑ሺ 𝜌˄𝜌ೢ+௡−௔భሻ                                                                                  (6.47) 

 
ɝɞɟ ݃ݐ𝜑 = Ͳ,ͺ −ɤoɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬoɧa ɩo ɝɪɭɧɬɭ, ɩɪɢɧɢɦaɟɬɫɹ ɞɥɹ 

ɫɤaɥɵ; ߛ௡ = ͳ,ʹͷ − ɤoɷɮɮɢɰɢɟɧɬ ɧaɞɟɠɧoɫɬɢ ɩo oɬɜɟɬɫɬɜɟɧɧoɫɬɢ ɫooɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦaɟɦɵɣ ɞɥɹ ɫooɪɭɠɟɧɢɣ I-ɝo ɤɥaɫɫa, ℎ − ɜɵɫoɬa ɩɥoɬɢɧɵ (ɮoɪɦɭɥa 6.46). 
Ɂaɞaɜaɹɫɶ ɪaɡɥɢɱɧɵɦɢ ɡɧaɱɟɧɢɹɦɢ n ɧɟɫɤoɥɶɤo ɪaɡ, ɩo ɞɜɭɦ ɮoɪɦɭɥaɦ 

oɩɪɟɞɟɥɹɟɬɫɹ  ȼɩ ɢ ɫɬɪoɹɬɫɹ ɝɪaɮɢɤɢ ɡaɜɢɫɢɦoɫɬɢ ܤ௡ூ  = f (n) ɢ ܤூ˒ூ = f (n)  (ɪɢɫ. 
6.3). Ɍoɱɤa ɩɟɪɟɫɟɱɟɧɢɹ ɝɪaɮɢɤoɜ oɩɪɟɞɟɥɢɬ ɪaɫɱɟɬɧɭɸ ɲɢɪɢɧɭ ɩoɞoɲɜɵ.  

Ɍaɛɥɢɰa 6.2. Oɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩoɞoɲɜɵ ɩɥoɬɢɧɵ. 

n ܤூ˒, ɦ ܤூ˒ூ, ɦ 
 

0 

81.47098 92.35197 

0,1 83.98624 83.95634 

0,2 84.17241 83.55655 

0,37 86.38462 79.75852 

0,4 89.34108 76.29076 

0,5 93.26007 73.11198 

0,6 98.49362 70.1875 

0,7 105.643 67.48798 

0,8 115.8286 64.98843 
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Ɋɢɫɭɧoɤ 6.3 – oɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩoɞoɲɜɵ. 

Ƚɪaɮɢɤɢ ɩɟɪɟɫɟɤaɸɬɫɹ ɜ ɬoɱɤɟ n = 0,19 ɢ ȼɩ = 84 ɦ.  

ɒɢɪɢɧɭ ɩoɞoɲɜɵ ȼ ɩɪɢɧɢɦaɟɦ ɪaɜɧɵɦ 88,4 ɦ, ɬaɤ ɤaɤ ɩɪɟɞɜaɪɢɬɟɥɶɧɵɣ 
ɪaɫɱёɬ ɩoɤaɡaɥ, ɱɬo ɬaɤoɣ ɪaɡɦɟɪ ɩoɞoɲɜɵ oɛɟɫɩɟɱɢɜaɟɬ ɩɪoɱɧoɫɬɶ ɢ 
ɭɫɬoɣɱɢɜoɫɬɶ ɩɥoɬɢɧɵ. 

 
6.3.2 Ɋaɡɪɟɡɤa ɛɟɬoɧɧoɣ ɩɥoɬɢɧɵ ɲɜaɦɢ 
 
ɉɪɢ ɩɪoɟɤɬɢɪoɜaɧɢɢ ɛɟɬoɧɧɵɯ ɩɥoɬɢɧ ɧa ɫɤaɥɶɧɵɯ oɫɧoɜaɧɢɹɯ 

ɩɪɟɞɭɫɦaɬɪɢɜaɸɬ ɢɯ ɪaɡɪɟɡɤɭ   ɩoɩɟɪɟɱɧɵɦɢ ɦɟɠɫɟɤɰɢoɧɧɵɦɢ ɲɜaɦɢ ɢ 
ɩɪoɞoɥɶɧɵɦɢ ɦɟɠɫɬoɥɛɱaɬɵɦɢ ɲɜaɦɢ. 

Ɋaɫɫɬoɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢoɧɧɵɦɢ ɲɜaɦɢ ɜɵɛɢɪaɟɬɫɹ ɪaɜɧɵɦ ɲɢɪɢɧɟ 
ɫɟɤɰɢɢ ɧa ɜoɞoɫɥɢɜɧoɣ ɩɥoɬɢɧɟ: 

˔˄ܤ  = ܾ + ߜ = ͳͺ + Ͷ = ʹʹ ˏ; (6.48) 
 
ɒɢɪɢɧa ɩoɫɬoɹɧɧɵɯ ɞɟɮoɪɦaɰɢoɧɧɵɯ ɬɟɦɩɟɪaɬɭɪɧɵɯ ɲɜoɜ ɪaɜɧa 0,5 ɫɦ 

ɧa ɪaɫɫɬoɹɧɢɢ 3 ɦ oɬ ɥɢɰɟɜoɣ ɝɪaɧɢ ɢ ɝɪɟɛɧɹ  ɢ  0,2 ɫɦ ɜɧɭɬɪɢ ɬɟɥa ɩɥoɬɢɧɵ. 
ȼ ɤoɧɫɬɪɭɤɰɢɢ ɞɟɮoɪɦaɰɢoɧɧɵɯ ɲɜoɜ ɩɪɟɞɭɫɦaɬɪɢɜaɸɬɫɹ: 
-ɭɩɥoɬɧɟɧɢɟ, oɛɟɫɩɟɱɢɜaɸɳɟɟ ɜoɞoɧɟɩɪoɧɢɰaɟɦoɫɬɶ; 
-ɞɪɟɧaɠɧoɟ ɭɫɬɪoɣɫɬɜo, oɛɟɫɩɟɱɢɜaɸɳɟɟ oɬɜoɞ ɩɪoɮɢɥɶɬɪoɜaɜɲɟɣɫɹ 

ɱɟɪɟɡ ɭɩɥoɬɧɟɧɢɟ ɜoɞɵ; 
-ɫɦoɬɪoɜɵɟ ɲaɯɬɵ ɢ ɝaɥɟɪɟɹ ɞɥɹ ɧaɛɥɸɞɟɧɢɹ ɡa ɫoɫɬoɹɧɢɟɦ ɲɜa ɢ 

ɪɟɦoɧɬa ɭɩɥoɬɧɟɧɢɹ. 
 
6.3.3 Ȼɵɤɢ 

 

ɇa ɜoɞoɫɥɢɜɟ ɭɫɬɪaɢɜaɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜoɞoɫɥɢɜɧoɝo ɮɪoɧɬa ɧa 
ɩɪoɥɟɬɵ ɢ ɞɥɹ ɭɫɬaɧoɜɤɢ ɡaɬɜoɪoɜ.  
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ɋoɝɥaɫɧo ɪɟɤoɦɟɧɞaɰɢɹɦ ɞɥɹ b=18 ɦ, ɬoɥɳɢɧa ɛɵɤa ɩɪɢɧɢɦaɟɬɫɹ ɜ 
ɞɢaɩaɡoɧɟ oɬ 0,12∙b ɞo 0,16∙b, ɥɢɛo ɛoɥɶɲɟ. Ⱦɥɹ ɪaɫɱёɬɧoɣ ɲɢɪɢɧɵ ɜoɞoɫɥɢɜa 
d=(2,4-3,2). ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬo ɛɵɤ ɪaɡɪɟɡɧoɣ ɩɪɢɧɢɦaɟɦ ɬoɥɳɢɧɭ ɛɵɤa, ɪaɜɧoɣ 
4 ɦɟɬɪa.   

ɒɢɪɢɧa ɩaɡa aɜaɪɢɣɧoɝo ɡaɬɜoɪa a = 0,5 ɦ. 
Ƚɥɭɛɢɧa ɩaɡa aɜaɪɢɣɧoɝo ɡaɬɜoɪa c=0,5 ɦ. 
ɒɢɪɢɧa ɩaɡa ɪaɛoɱɟɝo ɡaɬɜoɪa ɩɪɢɧɢɦaɟɦ 1,5 ɦ. 
Ƚɥɭɛɢɧa ɩaɡa ɪaɛoɱɟɝo ɡaɬɜoɪa ɩɪɢɧɢɦaɟɦ ɪaɜɧoɣ 0,75 ɦ. 
ɉaɡ aɜaɪɢɣɧoɝo ɡaɬɜoɪa ɪaɡɦɟɫɬɢɦ ɧa ɪaɫɫɬoɹɧɢɢ 1,25 ɦ oɬ ɪaɛoɱɟɝo ɞɥɹ 

oɛɟɫɩɟɱɟɧɢɹ ɭɞoɛɧɵɯ ɭɫɥoɜɢɣ ɩɪoɜɟɞɟɧɢɹ ɪɟɦoɧɬɧɵɯ ɪaɛoɬ ɧa ɪaɛoɱɟɦ 
ɡaɬɜoɪɟ. 

 
6.3.4 ɍɫɬoɢ 
 

ɇa Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɩɪɟɞɭɫɦoɬɪɟɧ ɪaɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬoɣ. 
Ɋaɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬoɣ ɪaɫɩoɥaɝaɟɬɫɹ ɦɟɠɞɭ ɜoɞoɫɥɢɜoɦ ɢ ɡɞaɧɢɟɦ Ƚɗɋ, 

ɫɥɭɠɢɬ ɞɥɹ ɪaɡɞɟɥɟɧɢɹ ɩoɬoɤoɜ ɜoɞɵ, ɢɞɭɳɢɯ ɱɟɪɟɡ ɝɢɞɪoaɝɪɟɝaɬɵ 
ɝɢɞɪoɷɥɟɤɬɪoɫɬaɧɰɢɢ ɢ ɜoɞoɫɥɢɜ. Ɍaɤɠɟ ɪaɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬoɣ ɹɜɥɹɟɬɫɹ 
oɩoɪoɣ ɞɥɹ ɩɥoɫɤɢɯ ɡaɬɜoɪoɜ ɜoɞoɫɥɢɜɧoɣ ɩɥoɬɢɧɵ. 

 
6.3.5 Ƚaɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥoɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥoɬɢɧɵ ɭɫɬɪaɢɜaɟɦ ɫɦoɬɪoɜɵɟ ɝaɥɟɪɟɢ ɫ ɲaɝoɦ 15 ɦ ɩo ɜɵɫoɬɟ. 

   
 Ɋaɡɦɟɪɵ ɝaɥɟɪɟɣ ɩɪɢɧɢɦaɟɦ: ɫɦoɬɪoɜaɹ- 1,25∙2 ɦ ; ɛɭɪoɜaɹ – 3,5∙4 ɦ; ɞɥɹ 

oɛɟɫɩɟɱɟɧɢɹ ɬɪaɧɫɩoɪɬɢɪoɜɤɢ ɢ ɪaɛoɬɵ ɛɭɪoɜoɝo, ɰɟɦɟɧɬaɰɢoɧɧoɝo ɢ ɞɪɭɝoɝo 
oɛoɪɭɞoɜaɧɢɹ. 

 
6.3.6 Ⱦɪɟɧaɠ ɬɟɥa ɛɟɬoɧɧɵɯ ɩɥoɬɢɧ 
 
ȼɞoɥɶ ɧaɩoɪɧoɣ ɝɪaɧɢ ɩɪɟɞɭɫɦaɬɪɢɜaɟɬɫɹ ɭɫɬɪoɣɫɬɜo ɞɪɟɧaɠa ɜ ɜɢɞɟ 

ɜɟɪɬɢɤaɥɶɧɵɯ ɫɤɜaɠɢɧ. Ⱦɢaɦɟɬɪ ɜɟɪɬɢɤaɥɶɧɵɯ ɞɪɟɧaɠɧɵɯ ɫɤɜaɠɢɧ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦaɬɶ 15 ɫɦ; ɪaɫɫɬoɹɧɢɟ ɦɟɠɞɭ oɫɹɦɢ ɞɪɟɧaɠa – 2 ɦ. Ɋaɫɫɬoɹɧɢɟ oɬ 
ɧaɩoɪɧoɣ ɝɪaɧɢ ɩɥoɬɢɧɵ ɞo oɫɢ ɞɪɟɧaɠa ɞoɥɠɧo ɭɞoɜɥɟɬɜoɪɹɬɶ ɭɫɥoɜɢɸ: 

 ܽˇ˓ ൒ ு೏ఊ೙ூ̱ ˓,೘  (6.49) 

 
ɝɞɟ ܪௗ − ɧaɩoɪ ɧaɞ ɪaɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ. ߛ௡ − ɤoɷɮɮɢɰɢɟɧɬ ɧaɞёɠɧoɫɬɢ ɩo oɬɜɟɬɫɬɜɟɧɧoɫɬɢ ɫooɪɭɠɟɧɢɹ, ɪaɜɟɧ 1,25; ̱ܫ ˓,௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪaɞɢɟɧɬ ɧaɩoɪa, ɞɥɹ ɛɟɬoɧɧoɣ ɩɥoɬɢɧɵ ɪaɜɟɧ 
25. 

 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ʹͶ͵ − ͳ͵Ͷ,͹ = ͳͲͺ,͵ ˏ. (6.50) 
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 Ɇɢɧɢɦaɥɶɧoɟ ɞoɩɭɫɬɢɦoɟ ɪaɫɫɬoɹɧɢɟ oɬ ɧaɩoɪɧoɣ ɝɪaɧɢ ɞo ɞɪɟɧaɠa: 
 

 ܽˇ˓ ൒ ு೏∙ఊ೙௃೎𝑟.೘ = ଵ଴଼,ଷ∙ଵ,ଶହଶହ = ͷ,Ͷʹ ˏ. (6.51) 

 
ɉɪɢɧɢɦaɟɬɫɹ 5,57 ɦ ɢ oɫɬaɥɶɧɵɟ ɝaɥɟɪɟɢ, ɤoɬoɪɵɟ ɧaɯoɞɹɬɫɹ ɜɵɲɟ 

ɪaɫɱɟɬɧoɝo ɫɟɱɟɧɢɹ, ɪaɫɩoɥaɝaɸɬɫɹ ɧa ɬoɦ ɠɟ ɪaɫɫɬoɹɧɢɢ. 
 
6.4 Oɫɧoɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥoɬɢɧɵ 

 

6.4.1 ɉɪoɬɢɜoɮɢɥɶɬɪaɰɢoɧɧaɹ ɡaɜɟɫa 
 
Ɍoɥɳɢɧa ɩɪoɬɢɜoɮɢɥɶɬɪaɰɢoɧɧoɣ ɡaɜɟɫɵ ɞoɥɠɧa ɛɵɬɶ: 
˅௔ˊߜ  > ∆ுˊఊ೙௃೎𝑟,೘  (6.52) 

 
ɝɞɟ ∆ܪˊ − ɩoɬɟɪɢ ɧaɩoɪa ɧa ɡaɜɟɫɟ; ߛ௡ − ɤoɷɮɮɢɰɢɟɧɬ ɧaɞёɠɧoɫɬɢ ɩo oɬɜɟɬɫɬɜɟɧɧoɫɬɢ ɫooɪɭɠɟɧɢɹ, ɪaɜɧɵɣ 
௖௥,௠ܬ ;1,25 − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪaɞɢɟɧɬ ɧaɩoɪa ɧa ɡaɜɟɫɟ, ɜ ɫɤaɥɶɧɵɯ ɝɪɭɧɬaɯ ɪaɜɧɵɣ 
ɩɪɢɧɢɦaɟɬɫɹ ɪaɜɧɵɣ 15 ɞɥɹ ɭɞɟɥɶɧoɝo ɜoɞoɩoɝɥoɳɟɧɢɹ ɫɤaɥɶɧoɝo ɝɪɭɧɬa ɜ 
ɡaɜɟɫɟ, ɩɪɢɧɹɬɵɦ qc = 0,05 ɥ/(ɦɢɧ ∙ ɦ2) [31, ɬaɛɥɢɰa 9]. 

 
ȼ ɫooɬɜɟɬɫɬɜɢɢ ɫ ɋɉ, ɧaɩoɪ ɧa ɰɟɦɟɧɬaɰɢoɧɧoɣ ɡaɜɟɫɟ ɪaɜɟɧ: 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͷ͵,͵ʹ ˏ; (6.53) 

 
Ɍoɝɞa ɩoɬɟɪɢ ɧaɩoɪa ɧa ɡaɜɟɫɟ ɪaɜɧɵ: 
ܪ∆  = ௗܪ − ௔௦ܪ = ͳͲͺ,͵ − Ͷ͵,͵ʹ = ͸Ͷ,ͻͺ ˏ; (6.54) 
 
Ɍoɝɞa ɬoɥɳɢɧa ɰɟɦɟɧɬaɰɢoɧɧoɣ ɡaɜɟɫɵ: 
˅௔ˊߜ  = ଺ସ,ଽ଼∙ଵ,ଶହଵହ = ͷ,Ͷ ˏ; 

 
Ɋaɫɫɬoɹɧɢɟ oɬ oɫɢ ɰɟɦɟɧɬɧoɣ ɡaɜɟɫɵ ɞo oɫɢ ɞɪɟɧaɠa ɩɪɢɧɢɦaɟɦ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɭɫɥoɜɢɣ: 
 

 ݈ଶ > Ͷ ˏ ˋ ݈ଶ > ఋˊ𝑎˅ଶ ; 

  ݈ଶ = ହ,ସଶ = ʹ,͹ ˏ;  
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ɉɪɢɧɢɦaɸ ݈ଶ = ͸ ˏ. 
Ƚɥɭɛɢɧɭ ɰɟɦɟɧɬaɰɢoɧɧoɣ ɡaɜɟɫɵ ɩɪɢɧɢɦaɸɬ ɪaɜɧoɣ: 
 ℎˊ௔˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺ∇ʜʞʢ − ∇ʢʜʐˏˋːሻ; (6.55) 
 ℎˊ௔˅ = Ͳ,͹ͷ ∙ ͳͲͺ,͵ = ͺͳ,ʹ͵ ˏ;  
 
Ɋaɫɫɬoɹɧɢɟ oɬ ɧaɩoɪɧoɣ ɝɪaɧɢ ɞo oɫɢ ɰɟɦɟɧɬaɰɢoɧɧoɣ ɡaɜɟɫɵ: 
            ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ͺͺ,Ͷ, 

                                                                                                     
         Ⱦɥɹ ɭɞoɛɫɬɜa ɪaɡɦɟɳɟɧɢɹ oɛoɪɭɞoɜaɧɢɹ, ɧɟoɛɯoɞɢɦoɝo ɞɥɹ ɰɟɦɟɧɬaɰɢɢ 
oɫɧoɜaɧɢɹ, ɩɪɢɧɢɦaɟɦ ɪaɫɫɬoɹɧɢɟ oɬ ɧaɩoɪɧoɣ ɝɪaɧɢ ɞo oɫɢ ɰɟɦɟɧɬaɰɢoɧɧoɣ 
ɡaɜɟɫɵ: 
 ݈ଵ = Ͷ,Ͷʹ ÷ ͺ,ͺͶ = ͹,͵ʹ ˏ.  

 
6.4.2 Ⱦɪɟɧaɠɧɵɟ ɭɫɬɪoɣɫɬɜa ɜ oɫɧoɜaɧɢɢ ɜ ɫɤaɥɶɧɵɯ ɝɪɭɧɬaɯ 
 
Ⱦɪɟɧaɠ ɜ ɫɤaɥɶɧɵɯ ɝɪɭɧɬaɯ ɜɵɩoɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤaɥɶɧɵɯ ɫɤɜaɠɢɧ 

ɞɢaɦɟɬɪoɦ 0,23 ɦ. 
ɇaɩoɪ ɧa ɞɪɟɧaɠɟ ɪaɜɟɧ: 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͳͲ͸,͵ = ʹͳ,͸͸ ˏ; (6.56) 
 
Ɍoɝɞa ɩoɬɟɪɢ ɧaɩoɪa ɧa ɞɪɟɧaɠɟ ɪaɜɧɵ: 
˓ˇܪ∆  = ௗܪ − ˓ˇܪ = ͳͲͺ,͵ − ʹͳ,͸͸ = ͺ͸,͸Ͷ ˏ; (6.57) 
 
Ƚɥɭɛɢɧa ɫɤɜaɠɢɧ ɩɪɢɧɢɦaɟɬɫɹ ɪaɜɧoɣ: 
 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻℎˊ௔˅; (6.58) 
 ℎˇ˓ = Ͳ,͸ ∙ ͺͳ,ʹ͵ = Ͷͺ,͹Ͷ ˏ  
 
6.5 Oɩɪɟɞɟɥɟɧɢɟ ɫoɤɪaɳёɧɧoɝo ɫoɫɬaɜa ɧaɝɪɭɡoɤ ɧa ɩɥoɬɢɧɭ ɞɥɹ 

oɫɧoɜɧoɝo ɫoɱɟɬaɧɢɹ ɧaɝɪɭɡoɤ ɢ ɜoɡɞɟɣɫɬɜɢɣ 
 

Ɋaɫɱɟɬɧɵɣ ɫɥɭɱaɣ – ɧoɪɦaɥɶɧɵɣ ɷɤɫɩɥɭaɬaɰɢoɧɧɵɣ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ ɪaɜɧoɦ 243 ɦ ɢ ɦɢɧɢɦaɥɶɧoɦ ɭɪoɜɧɟ ɧɢɠɧɟɝo ɛɶɟɮa ɪaɜɧoɦ 134,7 ɦ (ɩɪɢ 
ɫaɧɢɬaɪɧoɦ ɩɪoɩɭɫɤɟ Qɫɩ = 600 ɦ3). 

ɉɥoɳaɞɢ ɩɥoɬɢɧɵ, ɛɵɤa, ɷɩɸɪ ɞɟɣɫɬɜɭɸɳɢɯ ɧaɝɪɭɡoɤ ɢ ɩɥɟɱɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɫɬɪoɹɬɫɹ ɢ ɜɵɱɢɫɥɹɸɬɫɹ ɜ ɩɪoɝɪaɦɦɟ AutoCad. 

 



82 
 

6.5.1 ȼɟɫ ɫooɪɭɠɟɧɢɹ ɢ ɡaɬɜoɪoɜ 
 
ȼɟɫ ɩɥoɬɢɧɵ oɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬoɦ oɛɴɟɦa ɩɪoɞoɥɶɧɵɯ ɝaɥɟɪɟɣ ɢ 

ɩoɥoɫɬɢ. 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ହଵହଵ,ଽ଼∙ଵ଼∙ଽ,଼ଵ∙ଶସ଴଴ଵ଼+ସ = ͻͻʹͶͶ ˍʜˏ, (6.59) 

 
ɝɞɟ ܵ˒ˎ − ɩɥoɳaɞɶ ɩoɩɟɪɟɱɧoɝo ɫɟɱɟɧɢɹ ɩɥoɬɢɧɵ (ܵ˒ˎ = ͷͳͷͳ,ͻͺ ˏଶሻ; ܾ −ɲɢɪɢɧa ɩɪoɥёɬa; ߜʐ −ɬoɥɳɢɧa ɛɵɤa; ߩʐ −ɩɥoɬɧoɫɬɶ ɛɟɬoɧa. 

 
ȼɟɫ ɛɵɤa ɢ ɟɝo ɰɟɧɬɪ ɬɹɠɟɫɬɢ oɩɪɟɞɟɥɹɟɬɫɹ aɧaɥoɝɢɱɧo: 
˄ܩ  = ௌ˄∙ఋ˄∙௚∙ఘ˄௕+ఋ˄ = ଺ହଽଶ,ଵ଼∙ସ∙ଽ,଼ଵ∙ଶସ଴଴ଵ଼+ସ = ʹͺʹͳͻ,͵ ˍʜˏ

; (6.60) 

 
ɝɞɟ ܵʐ −ɷɬo ɩɥoɳaɞɶ ɩoɩɟɪɟɱɧoɝo ɫɟɱɟɧɢɹ ɛɵɤa (ܵ ʐ = ͸ͷͻʹ,ͳͺ ˏଶሻ. 

 
ȼɟɫ ɩɥoɫɤoɝo ɡaɬɜoɪa ɦoɠɧo oɩɪɟɞɟɥɢɬɶ ɩo ɮoɪɦɭɥɟ A.Ɋ. Ȼɟɪɟɡɢɧɫɤoɝo: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͵ͶͲ,ʹ ∙ √͵ͶͲ,ʹ ∙ ͻ,ͺͳ = ͵͵ͺͷ,͸ ˍʜ; (6.61) 
 

ɝɞɟ ݂ −ɩɥoɳaɞɶ ɡaɬɜoɪa. 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺʹͶͷ,Ͷ − ʹʹ͹ + Ͳ,ͷሻ ∙ ͳͺ = ͵ͶͲ,ʹ ˏଶ; (6.62) 
ˊݍ  =  ொˊ௕+ఋ˄ = ଷଷ଼ହ,଺ଵ଼+ସ = ͳͷ͵,ͻ ˍʜ/ˏ; (6.63) 

 
ɉɥɟɱo ɫɢɥɵ ɜɟɫa ɡaɬɜoɪa 39,9 ɦ. 
 
6.5.2 ɋɢɥa ɝɢɞɪoɫɬaɬɢɱɟɫɤoɝo ɞaɜɥɟɧɢɹ ɜoɞɵ 
 
Ƚoɪɢɡoɧɬaɥɶɧaɹ ɫoɫɬaɜɥɹɸɳaɹ ɫɢɥɵ ɝɢɞɪoɫɬaɬɢɱɟɫɤoɝo ɞaɜɥɟɧɢɹ ɜoɞɵ: 
ɋo ɫɬoɪoɧɵ ɜɟɪɯɧɟɝo ɛɶɟɮa: 
 ܶ˅ = ఘೢ∙௚∙ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଵଵଶ,ଷమଶ = ͸ͳͺͷͺ,Ͷ ˍʜˏ

; (6.64) 

 
ɝɞɟ ℎଵ = ∇ʜʞʢ − ∇ʞܱʓ = ʹͶ͵ − ͳ͵Ͳ,͹ = ͳͳʹ,͵ ˏ; (6.65) 
 

ɋo ɫɬoɪoɧɵ ɧɢɠɧɟɝo ɛɶɟɮa: 
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ܶː = ఘೢ∙௚∙ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ସమଶ = ͹ͺ,ͷ ˍʜˏ
; (6.66) 

 
ɝɞɟ ℎଶ = ∇ʢʜʐ௠𝑖௡ − ∇ʞܱʓ = ͳ͵Ͷ,͹ − ͳ͵Ͳ,͹ = Ͷ ˏ; (6.67) 
 

ɉɥɟɱo ɫɢɥɵ ɝɢɞɪoɫɬaɬɢɱɟɫɤoɝo ɞaɜɥɟɧɢɹ ɫo ɫɬoɪoɧɵ ɜɟɪɯɧɟɝo ɢ ɧɢɠɧɟɝo 
ɛɶɟɮa ɪaɜɧo: 

˅ݐ  = ͵͹,Ͷ͵ ˏ, (6.68) 
ːݐ  = ͳ,͵͵ ˏ; (6.69) 
 
6.5.3 Ɋaɜɧoɞɟɣɫɬɜɭɸɳaɹ ɜɡɜɟɲɢɜaɸɳɟɝo ɞaɜɥɟɧɢɹ 

 

ɋɢɥɭ ɜɡɜɟɲɢɜaɸɳɟɝo ɞaɜɥɟɧɢɹ oɩɪɟɞɟɥɹɸɬ ɩo ɮoɪɦɭɥɟ: 
        ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵэ˒˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ͷ͵,͸ = ͵Ͷ͸ͺ,ͺ ˍʜˏ

; (6.70) 

 
ɝɞɟ ܵэ˒ − ɩɥoɳaɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜaɸɳɟɝo ɞaɜɥɟɧɢɹ. 

 
ɉɥɟɱo ɫɢɥɵ ɜɡɜɟɲɢɜaɸɳɟɝo ɞaɜɥɟɧɢɹ ɪaɜɧo ɧɭɥɸ, ɬ.ɤ. ɰɟɧɬɪ ɩɪɢɥoɠɟɧɢɹ 

ɫɢɥɵ ɜɡɜɟɲɢɜaɸɳɟɝo ɞaɜɥɟɧɢɹ ɩɪoɯoɞɢɬ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩoɞoɲɜɵ ɩɥoɬɢɧɵ.  
 

6.5.4 ɋɢɥa ɮɢɥɶɬɪaɰɢoɧɧoɝo ɞaɜɥɟɧɢɹ 
 

ɗɩɸɪa ɮɢɥɶɬɪaɰɢoɧɧoɝo ɞaɜɥɟɧɢɹ ɩoɫɬɪoɟɧa ɜ ɫooɬɜɟɬɫɬɜɢɢ ɫ [26].  
ɇaɩoɪ ɧa ɰɟɦɟɧɬaɰɢoɧɧoɣ ɡaɜɟɫɟ ܪˊ = Ͷ͵,͵ʹ ˏ; 
ɇaɩoɪ ɧa ɞɪɟɧaɠɟ: ܪˇ˓ = ʹͳ,͸͸ ˏ; 
ȼ ɫooɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦɢ ɡɧaɱɟɧɢɹɦɢ ɫɬɪoɢɬɫɹ ɷɩɸɪa ɮɢɥɶɬɪaɰɢoɧɧoɝo 

ɞaɜɥɟɧɢɹ, ɩɥoɳaɞɶ ɤoɬoɪoɣ ɪaɜɧa ͳͶ͸ʹ,ͻͶ ɦ2: 
Ɏɢɥɶɬɪaɰɢoɧɧoɟ ɞaɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧa ɩoɞoɲɜɭ: 
 ˗ܹ = ˒௪݃ܵэߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͶ͸ʹ,ͻͶ = ͳͶ͵ͷͳ,ͷ ˍʜˏ

; (6.71) 

 
ɉɥɟɱo ɫɢɥɵ ɮɢɥɶɬɪaɰɢoɧɧoɝo ɞaɜɥɟɧɢɹ ɪaɜɧo 22,42 ɦ. 
 
6.5.5 Ⱦaɜɥɟɧɢɟ ɝɪɭɧɬa 
 
Ⱦaɜɥɟɧɢɟ ɧaɧoɫoɜ ɧa ɜɟɪɬɢɤaɥɶɧɭɸ ɝɪaɧɶ oɩɪɟɞɟɥɢɦ ɩo ɮoɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ଶː ቁ = ͳͲ ∙ ͷ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ʹͶ,ͷ ˍʜˏమ,   (6.72) 

  
ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧaɧoɫoɜ ɜo ɜɡɜɟɲɟɧɧoɦ ɫoɫɬoɹɧɢɢ, 10 ɤɇ/ɦ3; 
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𝜑ː –ɭɝoɥ ɜɧɭɬɪɟɧɧɟɝo ɬɪɟɧɢɹ ɧaɧoɫoɜ, ɞɥɹ ɫɭɝɥɢɧɤa ɪaɜɟɧ 𝜑ː = ʹͲ°; 
 

Ɋaɜɧoɞɟɣɫɬɜɭɸɳaɹ ɞaɜɥɟɧɢɹ ɧaɧoɫoɜ ɧa 1 ɩ.ɦ: 
ːܧ  = ௣ːℎːଶ = ଶସ,ହ∙ହଶ = ͸ͳ,ʹͷ ˍʜˏ

 (6.75) 

 
Aɤɬɢɜɧoɟ ɞaɜɥɟɧɢɟ ɝɪɭɧɬa oɫɧoɜaɧɢɹ ɫo ɫɬoɪoɧɵ ɜɟɪɯɧɟɝo ɛɶɟɮa 

oɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ oɛɪaɡoɦ: 
′˓ˆ݌  = ːߛ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = ͳͲ ∙ ͷ ∙ ଶ݃ݐ ቀͶͷ −− ଷ଼,଻ଶ ቁ − ʹ ∙ ͳ͵Ͳ ∙ ݃ݐ ቀͶͷ − ଷ଼,଻ଶ ቁ = −ͳͳ͵,͵ ˍʜˏమ , ;                                      (6.76) 

 
ɝɞɟ ɫ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬa, 130 ɤɇ/ɦ2; 

 𝜑ˆ˓ – ɭɝoɥ ɜɧɭɬɪɟɧɧɟɝo ɬɪɟɧɢɹ ɝɪɭɧɬa, 38,7. 
 
 ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧoɝo ɝɪɭɧɬa: 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹͷ − ሺͳ − Ͳ,ͲͲʹሻ ∙ ͳͲ = ͳͷ,Ͳʹ ˍʜˏయ,               (6.77) 

 
ɝɞɟ   ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯoɝo ɝɪɭɧɬa (ɞɥɹ ɫɤaɥɵ ɫɥaɛoɬɪɟɳɢɧoɜaɬoɣ) ɪaɜɧɵɣ 
25 ɤɇ/ɦ3;  ݊଴ – ɩoɪɢɫɬoɫɬɶ ɫɭɯoɝo ɝɪɭɧɬa, 0,002;  ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜoɞɵ, 10 ɤɇ/ɦ3 

 
Ⱦaɜɥɟɧɢɟ ɜ ɬoɱɤɟ ɧa ɧɢɠɧɟɣ ɝɪaɧɢɰɟ ɫɥoɹ ɝɪɭɧɬa, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 

ɧaɧoɫoɜ ɢ  ɜɟɫ ɝɪɭɧɬa: 
"˓ˆ݌  = (ːߛ ℎː + ߛ̂ ˓˅́ ˅ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ =           (6.78) 

 = ሺͳͲ ∙ ͳ,ͷ + ͳͷ,Ͳʹ ∙ ͳሻ ∙ ଶ݃ݐ ቀͶͷ − ଷ଼,଻ଶ ቁ − ʹ ∙ ͳ͵Ͳ ∙ ݃ݐ ቀͶͷ − ଷ଼,଻ଶ ቁ =   

 = −ͳͳͲ,Ͷ ˍʜˏమ, 

 
ɝɞɟ ℎˆ˓ – ɬoɥɳɢɧa ɝɪɭɧɬa, 1 ɦ.   

 
Ɋaɜɧoɞɟɣɫɬɜɭɸɳaɹ aɤɬɢɜɧoɝo ɞaɜɥɟɧɢɹ ɝɪɭɧɬa ɧa 1 ɩ. ɦ. ɞɥɢɧɵ ɩɥoɬɢɧɵ: 
˅௔ܧ  = ௣ˆ˓′ +௣ˆ˓"ଶ ∙ ℎˆ˓ = −ଵଵଷ,ଷ+ሺ−ଵଵ଴,ସሻଶ ∙ ͳ = −ͳͳͳ,ͻ ˍʜˏ

                             (6.79) 
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Ɍaɤ ɤaɤ ɡɧaɱɟɧɢɟ aɤɬɢɜɧoɝo ɞaɜɥɟɧɢɹ ɩo ɪɟɡɭɥɶɬaɬaɦ ɪaɫɱɟɬoɜ 
ɩoɥɭɱɢɥoɫɶ oɬɪɢɰaɬɟɥɶɧɵɦ, ɬo ɜ ɞaɥɶɧɟɣɲɢɯ ɪaɫɱɟɬaɯ aɤɬɢɜɧoɟ ɞaɜɥɟɧɢɟ 
ɝɪɭɧɬa ɭɱɢɬɵɜaɬɶɫɹ ɧɟ ɛɭɞɟɬ. 

 
ɉaɫɫɢɜɧoɟ ɞaɜɥɟɧɢɟ ɝɪɭɧɬa: 
′˓ˆ݌  = ːߛ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ + ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = ͳͲ ∙ ͷ ∙                 (6.80) 

 ∙ ଶ݃ݐ (Ͷͷ − ͵ͺ,͹ʹ ) + ʹ ∙ ͳ͵Ͳ ∙ ݃ݐ (Ͷͷ − ͵ͺ,͹ʹ ) = ͳ͵͸,Ͷ ˍʜˏଶ ,  
 

 ɝɞɟ ɫ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬa, 130 ɤɇ/ɦ2; 
 𝜑ˆ˓ – ɭɝoɥ ɜɧɭɬɪɟɧɧɟɝo ɬɪɟɧɢɹ ɝɪɭɧɬa, 38,7. 

 
Ⱦaɜɥɟɧɢɟ ɜ ɬoɱɤɟ ɧa ɧɢɠɧɟɣ ɝɪaɧɢɰɟ ɫɥoɹ ɝɪɭɧɬa 
"˓ˆ݌  = (ːߛ ℎː + ߛ̂ ˓˅́ ˅ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ + ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ =           (6.81) 

 = ሺͳͲ ∙ ͳ,ͷ + ͳͷ,Ͳʹ ∙ ͳሻ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ + ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ =   

 = ͳ͵ͻ,͵ ˍʜˏమ, 

 
Ɋaɜɧoɞɟɣɫɬɜɭɸɳaɹ ɩaɫɫɢɜɧoɝo ɞaɜɥɟɧɢɹ ɝɪɭɧɬa ɧa 1 ɩ. ɦ. ɞɥɢɧɵ 
ɩɥoɬɢɧɵ: 
ː˒ܧ  = ௣ˆ˓′ +௣ˆ˓"ଶ ∙ ℎˆ˓ = ଵଷ଺,ସ+ଵଷଽ,ଷଶ ∙ ͳ = ͳ͵͹,ͻ ˍʜˏ

                                   (6.82) 

 
ɉɥɟɱo ɩaɫɫɢɜɧoɝo ɞaɜɥɟɧɢɹ ɝɪɭɧɬa oɬɧoɫɢɬɟɥɶɧo ɩoɞoɲɜɵ 0,33 ɦ 

 
6.5.6 ȼoɥɧoɜoɟ ɞaɜɥɟɧɢɟ 
 
Ɋaɜɧoɞɟɣɫɬɜɭɸɳaɹ ɜoɥɧoɜoɝo ɞaɜɥɟɧɢɹ ɩo ɮoɪɦɭɥɟ Ɇoɠɟɜɢɬɢɧoɜa: 
 ܹ˅ ௢ˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ∙ ቀఒ̅గ + ℎబଶ ቁ = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,ʹʹ͸ ∙           (6.83)        
 ∙ ቀଶଷ,଼ଷ,ଵସ + ଴,଺ହଶ ቁ = ͺ͸,͵ͳ ˍʜ/ˏ,  

 
ɝɞɟ    ℎଵ% – ɜɵɫoɬa ɜoɥɧɵ 1 %-ɧoɣ oɛɟɫɩɟɱɟɧɧoɫɬɢ, 2,226 ɦ (ɮoɪɦɭɥa 5); ̅ߣ – ɫɪɟɞɧɹɹ ɞɥɢɧa ɜoɥɧɵ, 23,8 ɦ (ɮoɪɦɭɥa 4); 
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ℎ௢ = గ∙ℎభ%మఒ̅ = ଷ,ଵସ∙ଶ,ଶଶ଺మଶଷ,଼ = Ͳ,͸ͷ ˏ.                                                             (6.84) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪaɜɧoɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ௢ˎː ɧaɯoɞɢɬɫɹ ɧɢɠɟ oɬɧoɫɢɬɟɥɶɧo 

ɭɪoɜɧɹ ɩoɤoɹ ɜɟɪɯɧɟɝo ɛɶɟɮa ɧa ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ఒ̅ଶగ − ଷ଼ ℎଵ% = ଶଷ,଼ଶ∙ଷ,ଵସ − ଷ଼ ∙ ʹ,ʹʹ͸ = ʹ,ͻͷ ˏ.                                       (6.85) 

 
ɉɥɟɱo ɜoɥɧoɜoɝo ɞaɜɥɟɧɢɹ oɬɧoɫɢɬɟɥɶɧo ɩoɞoɲɜɵ 109,35 ɦ 
 
6.5.7 Ɋaɫɱёɬ ɩɪoɱɧoɫɬɢ ɩɥoɬɢɧɵ 
 
Ɋaɫɱёɬ ɩɪoɱɧoɫɬɢ ɛɟɬoɧɧoɣ ɩɥoɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪoɢɡɜoɞɢɬɶ ɩo ɦɟɬoɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫoɫɬoɹɧɢɣ ɩɟɪɜoɣ ɝɪɭɩɩɵ (ɩo ɧɟɩɪɢɝoɞɧoɫɬɢ ɤ ɷɤɫɩɥɭaɬaɰɢɢ). ȼ 
ɪɟɡɭɥɶɬaɬɟ ɪaɫɱёɬa oɩɪɟɞɟɥɹɸɬɫɹ ɧaɩɪɹɠɟɧɢɹ ɧa ɝɪaɧɹɯ ɩɥoɬɢɧɵ, ɤoɬoɪɵɟ 
ɫɪaɜɧɢɜaɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪoɱɧoɫɬɢ. 

ȼɫɟ ɧaɩɪɹɠɟɧɢɹ oɩɪɟɞɟɥɹɸɬɫɹ ɧa ɝɪaɧɹɯ ɜ ɝoɪɢɡoɧɬaɥɶɧoɦ ɫɟɱɟɧɢɢ ɧa 
oɬɦɟɬɤɟ ɩoɞoɲɜɵ. 

ȼ ɪaɫɱёɬɟ ɩɥoɬɢɧɵ ɫɠɢɦaɸɳɢɟ ɧaɩɪɹɠɟɧɢɹ ɫo ɡɧaɤoɦ «–», 
ɪaɫɬɹɝɢɜaɸɳɢɟ – ɫo ɡɧaɤoɦ «+», ɢɡɝɢɛaɸɳɢɣ ɦoɦɟɧɬ oɬɧoɫɢɬɟɥɶɧo ɫɟɪɟɞɢɧɵ 
ɪaɫɱёɬɧoɝo ɫɟɱɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɣ ɧa ɬɟɥo ɩɥoɬɢɧɵ ɩo ɱaɫoɜoɣ ɫɬɪɟɥɤɟ 
ɩɪɢɧɢɦaɟɬɫɹ ɫo ɡɧaɤoɦ «+», ɩɪoɬɢɜ ɱaɫoɜoɣ ɫɬɪɟɥɤɢ – ɫo ɡɧaɤoɦ «–» . 

ȼ ɬaɛɥɢɰɟ 6.3 ɩɪɢɜɟɞɟɧɵ ɞɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ, ɢɯ ɦoɦɟɧɬɵ ɢ ɩɥɟɱɢ. 
 

Ɍaɛɥɢɰa 6.3 – Oɫɧoɜɧɵɟ ɧaɝɪɭɡɤɢ ɧa ɩɥoɬɢɧɭ 
Oɛoɡɧaɱɟ-
ɧɢɟ ɫɢɥɵ 

 ௙ ɇaɩɪaɜɥɟɧɢɟߛ
ɫɢɥɵ 

Oɫɧoɜɧoɣ ɫɥɭɱaɣ 

ɋɢɥa, ɤɇ ɉɥɟɱo, ɦ Ɇoɦɟɧɬ, ɤɇɦ ܶ˅  1,0  61858,4 37,43 2315359,9 ܶː  1,0  78,5 1,33 -104,4 0,95 ˄ܩ  26808,3 13,68 -366737,5 0,95 ˎ˒ܩ  94281,8 12,07 -1137981,3 ܹ˅ ˊ˅ 1,0  3468,8 0,00 0,00 ˗ܹ 1,0  14351,5 22,42 321760,6 ܧː 1,2  73,5 2,67 196,2 ܹ˅ ௢ˎː 1,0  86,31 109,35 9437,9 ܧ˒ː 0,8  110,32 0,33 -36,4 0,9 ˊݍ  138,5 39,9 -5526,2 
NΣ 103408,3 
MΣ 1136368,8 
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Ɋaɫɱёɬ ɤɪaɟɜɵɯ ɧaɩɪɹɠɟɧɢɣ ɞɥɹ oɫɧoɜɧoɝo ɫoɱɟɬaɧɢɹ ɧaɝɪɭɡoɤ ɢ 
ɜoɡɞɟɣɫɬɜɢɣ ɜ ɝoɪɢɡoɧɬaɥɶɧoɦ ɫɟɱɟɧɢɢ ɩɥoɬɢɧɵ ɧa oɬɦɟɬɤɟ ɩoɞoɲɜɵ (ɩɪɢ 
ɪaɫɱёɬɟ ɧa 1 ɩoɝoɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩoɥɧɹɟɬɫɹ ɩo ɮoɪɦɭɥaɦ: 

 
Ⱦɥɹ ɜɟɪɯoɜoɣ ɝɪaɧɢ: 
ɇoɪɦaɥɶɧoɟ ɧaɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩo ɝoɪɢɡoɧɬaɥɶɧoɣ ɩɥoɳaɞɤɟ: 
 𝜎௨௬ = − ே஻ + ଺∙∑ ெ஻మ = − ଵ଴ଷସ଴଼,ଷ଼଼,ସ + ଺∙ଵଵଷ଺ଷ଺଼,଼଼଼,ସమ = −ʹͻ͹,͵ ʙʞܽ ,  (6.86) 

 
ɝɞɟ ܰ – ɫɭɦɦa ɜɟɪɬɢɤaɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧa ɩɥoɬɢɧɭ; ܯ – ɫɭɦɦa ɦoɦɟɧɬoɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧa ɩɥoɬɢɧɭ oɬɧoɫɢɬɟɥɶɧo 
ɫɟɪɟɞɢɧɵ ɩoɞoɲɜɵ; ܤ – ɲɢɪɢɧa ɩoɞoɲɜɵ ɩɥoɬɢɧɵ. 

 
ɇoɪɦaɥɶɧoɟ ɧaɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩo ɜɟɪɬɢɤaɥɶɧoɣ ɩɥoɳaɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ʹͻ͹,͵ ∙ Ͳ − ͳͲ ∙ ͳͳʹ,͵ ∙ ሺͳ − Ͳሻ =             =  −ͳͳʹ͵ ʙʞܽ, (6.87) 

 
ɝɞɟ ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜoɞɵ; ܪௗ௨ = ∇ʜʞʢ − ы˅˛݋ˇ݋˒∇ = ʹͶ͵ − ͳ͵Ͳ,͹ = ͳͳʹ,͵. –ɧaɩoɪ ɧaɞ ɪaɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫo ɫɬoɪoɧɵ ɜɟɪɯɧɟɝo ɛɶɟɮa; ݉௨ = tan  ,ଵ. Ɍaɤ ɤaɤ ɭ ɜoɞoɫɥɢɜɧoɣ ɩɥoɬɢɧɵ ɧaɩoɪɧaɹ ɝɪaɧɶ ɜɟɪɬɢɤaɥɶɧaߙ
ɬo ݉ ௨ = Ͳ. 

Ʉaɫaɬɟɥɶɧoɟ ɧaɩɪɹɠɟɧɢɟ ɩo ɝoɪɢɡoɧɬaɥɶɧoɣ ɩɥoɳaɞɤɟ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ (6.88) 
 
Ƚɥaɜɧoɟ ɦɢɧɢɦaɥɶɧoɟ ɫɠɢɦaɸɳɟɟ ɧaɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ʹͻ͹,͵ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͳͳʹ,͵ ∙ Ͳ =−ʹͻ͹,͵ ˍʞܽ. (6.89) 
 
Ƚɥaɜɧoɟ ɦaɤɫɢɦaɥɶɧoɟ ɫɠɢɦaɸɳɟɟ ɧaɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͳͳʹ,͵ = −ͳͳʹ͵ ˍʜ/ˏଶ. (6.90) 
 
ɇɢɡoɜaɹ ɝɪaɧɶ: 
ɇoɪɦaɥɶɧoɟ ɧaɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩo ɝoɪɢɡoɧɬaɥɶɧoɣ ɩɥoɳaɞɤɟ: 
 𝜎௬௧ = − ே஻ − ଺∙∑ ெ஻మ = − ଵ଴ଷସ଴଼,ଷ଼଼,ସ − ଺∙ଵଵଷ଺ଷ଺଼,଼଼଼,ସమ = −ʹͲͶʹ,͵ ˍʜ/ˏଶ. (6.91) 
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ɇoɪɦaɥɶɧoɟ ɧaɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩo ɜɟɪɬɢɤaɥɶɧoɣ ɩɥoɳaɞɤɟ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ʹͲͶʹ,͵ ∙ Ͳ,͹ͻଶ − ͳͲ ∙ Ͷ ∙ሺͳ − Ͳ,͹ͻଶሻ = −ͳʹͺͻ,͸ ˍʜ/ˏଶ,                                                                    (6.92) 

 
ɝɞɟ ݉௧ = Ͳ,͹ͻ – ɡaɥoɠɟɧɢɟ ɧɢɡoɜoɣ ɝɪaɧɢ ɜ ɪaɫɱёɬɧoɦ ɫɟɱɟɧɢɢ; ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ы˅˛݋ˇ݋˒∇ = ͳ͵Ͷ,͹ − ͳ͵Ͳ,͹ = Ͷ ˏ  – ɧaɩoɪ ɧaɞ 
ɪaɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫo ɫɬoɪoɧɵ ɧɢɠɧɟɝo ɛɶɟɮa. 

 
Ʉaɫaɬɟɥɶɧoɟ ɧaɩɪɹɠɟɧɢɟ ɩo ɝoɪɢɡoɧɬaɥɶɧoɣ ɩɥoɳaɞɤɟ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = −ሺͳͲ ∙ Ͷ − ʹͲͶʹ,͵ሻ ∙ Ͳ,͹ͻ = ͳͷͺͳ,ͺ ˍʜ/ˏଶ  (6.93) 
 
Ƚɥaɜɧɵɟ ɧaɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −ʹͲͶʹ,͵ ∙ ሺͳ + Ͳ,͹ͻଶሻ + ͳͲ ∙Ͷ ∙ Ͳ,͹ͻଶ = −͵͵Ͷͳ,ͻ ˍʜ/ˏଶ                                                                              (6.94) 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ = −ͶͲ ˍʜ/ˏଶ.   (6.95) 
 
ȼ ɬaɛɥɢɰɟ 6.4 ɩɪɢɜɟɞɟɧɵ ɤɪaɟɜɵɟ ɧaɩɪɹɠɟɧɢɹ ɧa ɝɪaɧɹɯ ɩɥoɬɢɧɵ. 
 

Ɍaɛɥɢɰa 6.4 – Ʉɪaɟɜɵɟ ɧaɩɪɹɠɟɧɢɹ ɧa ɝɪaɧɹɯ ɩɥoɬɢɧɵ 
Ƚɪaɧɶ ɇaɩɪɹɠɟɧɢɟ Ɂɧaɱɟɧɢɟ, ɤɉa 

ȼɟɪɯoɜaɹ 

𝜎௨௬ −ʹͻ͹,͵ 𝜎௫௨ −ͳͳʹ͵ 𝜏௫௬௨  0 𝜎ଵ௨ −ʹͻ͹,͵ 𝜎ଷ௨ −ͳͳʹ͵ 

ɇɢɡoɜaɹ 

𝜎௬௧ −ʹͲͶʹ,͵ 𝜎௫௧ −ͳʹͺͻ,͸ 𝜏௫௬௧  ͳͷͺͳ,ͺ 𝜎ଵ௧ −ͶͲ 𝜎ଷ௧ −͵͵Ͷͳ,ͻ 

 
6.5.8 Ʉɪɢɬɟɪɢɢ ɩɪoɱɧoɫɬɢ ɩɥoɬɢɧɵ 

 

ɇɟoɛɯoɞɢɦo ɩɪoɜɟɪɢɬɶ ɫoɛɥɸɞɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɩɪoɱɧoɫɬɢ: 
1. ȼo ɜɫɟɯ ɬoɱɤaɯ ɩɥoɬɢɧɵ: ߛ௡  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,    (6.96) 
 

ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤoɷɮɮɢɰɢɟɧɬ ɧaɞɟɠɧoɫɬɢ ɩo ɧaɡɧaɱɟɧɢɸ ɜ ɡaɜɢɫɢɦoɫɬɢ oɬ 
ɤɥaɫɫa ɫooɪɭɠɟɧɢɹ [25];  
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 ௟௖ – ɤoɷɮɮɢɰɢɟɧɬ ɫoɱɟɬaɧɢɹ ɧaɝɪɭɡoɤ, ɞɥɹ oɫɧoɜɧoɝo ɫoɱɟɬaɧɢɹ ɧaɝɪɭɡoɤ ɢߛ
ɜoɡɞɟɣɫɬɜɢɣ ɜ ɩɟɪɢoɞ ɧoɪɦaɥɶɧoɣ ɷɤɫɩɥɭaɬaɰɢɢ, ߛ௟௖ = ͳ [25]; ߛ௖ௗ – ɤoɷɮɮɢɰɢɟɧɬ ɭɫɥoɜɢɣ ɪaɛoɬɵ, ɞɥɹ oɫɧoɜɧoɝo ɫoɱɟɬaɧɢɹ ɧaɝɪɭɡoɤ ɢ 
ɜoɡɞɟɣɫɬɜɢɣ. ߛ௖ௗ = Ͳ,ͻͲ [25]. 

 
ȼ ɩɪoɟɤɬɟ ɧaɡɧaɱaɟɬɫɹ ɛɟɬoɧ ɤɥaɫɫa ȼ20. ȼɵɩoɥɧɹɟɬɫɹ ɩɪoɜɟɪɤa ɛɟɬoɧa ɩo 

ɩɪoɱɧoɫɬɢ ɧa ɫɠaɬɢɟ:  
 ܴ௕ ൒ ଵ,ଶହ∙ଵ∙ଷଷସଵ,ଽ଴,ଽ = Ͷ͸Ͷͳ,ͷ ˍʜ/ˏଶ ൑  ͸ͲͲͲˍʜ/ˏଶ   (6.97) 

 
ɍɫɥoɜɢɟ ɩɪoɱɧoɫɬɢ ɜɵɩoɥɧɹɟɬɫɹ. 

 
2. ɇa ɜɟɪɯoɜoɣ ɝɪaɧɢ ɩɥoɬɢɧɵ ɧɟ ɞoɥɠɧo ɛɵɬɶ ɪaɫɬɹɝɢɜaɸɳɢɯ 

ɧaɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,   (6.98) 
 −ʹͻ͹,͵ ˍʜ/ˏଶ < Ͳ- ɭɫɥoɜɢɟ ɜɵɩoɥɧɟɧo. 

 
3. ȼ ɡoɧɟ ɜɟɪɯoɜoɣ ɝɪaɧɢ ɩɥoɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨;   (6.99)ܪ
 ʹͻ͹,͵ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͳͳʹ,͵; 
 ʹͻ͹,͵ ˍʜ/ˏଶ > ʹͺͲ,ͺ ˍʜ/ˏଶ.  
 
ȼɫɟ ɭɫɥoɜɢɹ ɜɵɩoɥɧɹɸɬɫɹ, ɫooɪɭɠɟɧɢɟ ɭɞoɜɥɟɬɜoɪɹɟɬ ɭɫɥoɜɢɹɦɢ 

ɩɪoɱɧoɫɬɢ. 
 
6.5.9 Ɋaɫɱёɬ ɭɫɬoɣɱɢɜoɫɬɢ ɩɥoɬɢɧɵ 
 
ɍɫɬoɣɱɢɜoɫɬɶ ɛɟɬoɧɧɵɯ ɩɥoɬɢɧ oɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩoɫoɛɧoɫɬɶɸ 

oɫɧoɜaɧɢɹ, ɬo ɟɫɬɶ ɟɝo ɫoɩɪoɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫooɪɭɠɟɧɢɹ. ɉɥoɬɢɧɵ 
ɪaɫɫɱɢɬɵɜaɸɬ ɧa ɫɞɜɢɝ ɩo ɩɟɪɜoɦɭ ɩɪɟɞɟɥɶɧoɦɭ ɫoɫɬoɹɧɢɸ – ɩo ɩoɬɟɪɟ 
ɧɟɫɭɳɟɣ ɫɩoɫoɛɧoɫɬɢ. 

ɉɪɢ ɩoɫɬɭɩaɬɟɥɶɧoɣ ɮoɪɦɟ ɫɞɜɢɝa ɩɥoɬɢɧa ɛɭɞɟɬ ɭɫɬoɣɱɢɜa, ɟɫɥɢ 
ɜɵɩoɥɧɹɟɬɫɹ ɭɫɥoɜɢɟ:  ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡, (6.100)ߛ

ɝɞɟ ܴ = ܰ ∙ 𝜑݃ݐ + ܿ ∙ ܤ + ː˒ܧ ∙ ˔ߛ = ͳͲ͵ͶͲͺ,͵ ∙ Ͳ,ͺ + ͳ͵Ͳ ∙ ͺͺ,Ͷ + ͳͳͲ,͵ʹ ∙ Ͳ,͹ =ͻͶʹͻͷ,ͻ ˍʜˏ, (6.101) 
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ɝɞɟ ݊ܽݐ𝜑 = Ͳ,ͺ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɫɤaɥɵ ɜ oɫɧoɜaɧɢɢ; ܿ = ͳ͵Ͳ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɫɤaɥɵ; ̝ߛ − ɤoɷɮɮɢɰɢɟɧɬ ɭɫɥoɜɢɹ ɪaɛoɬɵ ɞɥɹ ɩaɫɫɢɜɧoɝo ɞaɜɥɟɧɢɹ ɝɪɭɧɬa, 
ɩɪɢɧɢɦaɟɬɫɹ ̝ߛ = Ͳ,͹. 
ܨ  = ɜܶ − ɧܶ + ɜܹ௢ɥ + ɧܧ = ͸ͳͺͷͺ,Ͷ − ͹ͺ,ͷ + ͺ͸,͵ͳ + ͹͵,ͷ = ͸ͳͻ͵ͻ,͹ ɤɇ/
ɦ..  (6.102) 

 
Ɍaɤɢɦ oɛɪaɡoɦ, ɭɫɥoɜɢɟ ɧa ɫɞɜɢɝ: 
 ͻͶʹͻͷ,ͻ ∙ Ͳ,ͻͷ͸ͳͻ͵ͻ,͹ ∙ ͳ ൒ ͳ,ʹͷ, 

 ͳ,͵͹ > ͳ,ʹͷ  – ɭɫɥoɜɢɟ ɜɵɩoɥɧɹɟɬɫɹ.  
 
ɂɫɯoɞɹ ɢɡ ɪaɫɱɟɬoɜ, ɦoɠɧo ɭɬɜɟɪɠɞaɬɶ, ɱɬo ɜɵɛɪaɧɧɵɣ ɩɪoɮɢɥɶ ɩɥoɬɢɧɵ 

ɭɞoɜɥɟɬɜoɪɹɟɬ ɭɫɥoɜɢɹɦ ɩɪoɱɧoɫɬɢ ɢ ɧaɞёɠɧoɫɬɢ ɩɪɢ oɫɧoɜɧoɦ ɫoɱɟɬaɧɢɢ 
ɧaɝɪɭɡoɤ ɢ ɜoɡɞɟɣɫɬɜɢɣ. 
  



91 
 

7 Oɯɪaɧa ɬɪɭɞa. ɉoɠaɪɧaɹ ɛɟɡoɩaɫɧoɫɬɶ. Oɯɪaɧa oɤɪɭɠaɸɳɟɣ ɫɪɟɞɵ 
 

7.1 Ȼɟɡoɩaɫɧoɫɬɶ ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ ɫooɪɭɠɟɧɢɣ 
 
Oɞɧa ɢɡ ɜaɠɧɟɣɲɢɯ ɡaɞaɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭaɬaɰɢɢ Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ –

oɛɟɫɩɟɱɟɧɢɟ ɛɟɡoɩaɫɧoɫɬɢ ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ ɫooɪɭɠɟɧɢɣ. ɉoɫɥɟɞɫɬɜɢɹ aɜaɪɢɣ 
ɧa Ƚɗɋ (ɩɪoɪɵɜ ɧaɩoɪɧoɝo ɮɪoɧɬa) ɦoɝɭɬ ɢɦɟɬɶ ɤaɬaɫɬɪoɮɢɱɟɫɤɢɣ ɯaɪaɤɬɟɪ 
ɜɫɟɝo ɪɟɝɢoɧa, ɩoɷɬoɦɭ oɛɟɫɩɟɱɟɧɢɟ ɛɟɡoɩaɫɧoɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡaɞaɱɟɣ 
oɛɳɟɝoɫɭɞaɪɫɬɜɟɧɧoɝo ɡɧaɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧoɫɬɶ ɫɥɭɠɛɵ ɩo oɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡoɩaɫɧoɣ ɷɤɫɩɥɭaɬaɰɢɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩoɥoɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɝɥaɦɟɧɬoɜ, ɡaɤoɧoɜ, ɫɬaɧɞaɪɬoɜ, ɦɟɫɬɧɵɯ ɩɪoɢɡɜoɞɫɬɜɟɧɧɵɯ ɢ ɞoɥɠɧoɫɬɧɵɯ 
ɢɧɫɬɪɭɤɰɢɣ. Oɫɧoɜɧɵɦ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪaɥɶɧɵɣ ɡaɤoɧ «O ɛɟɡoɩaɫɧoɫɬɢ 
ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ ɫooɪɭɠɟɧɢɣ (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧa 13 ɢɸɥɹ 2015 ɝoɞa)». 
Ɍɪɟɛoɜaɧɢɟɦ ɡaɤoɧa «O ɛɟɡoɩaɫɧoɫɬɢ ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ ɫooɪɭɠɟɧɢɣ (ɫ 
ɢɡɦɟɧɟɧɢɹɦɢ ɧa 13 ɢɸɥɹ 2015 ɝoɞa)» ɹɜɥɹɟɬɫɹ ɫoɫɬaɜɥɟɧɢɟ Ⱦɟɤɥaɪaɰɢɢ o 
ɛɟɡoɩaɫɧoɫɬɢ ȽɌɋ, ɤoɬoɪoɟ oɩɪɟɞɟɥɹɟɬɫɹ ɩoɥoɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɉɪaɜɢɬɟɥɶɫɬɜoɦ ɊɎ. Ⱦaɧɧoɟ ɉoɥoɠɟɧɢɟ oɩɪɟɞɟɥɹɟɬ ɫoɞɟɪɠaɧɢɟ, ɩoɪɹɞoɤ 
ɫoɫɬaɜɥɟɧɢɹ Ⱦɟɤɥaɪaɰɢɢ o ɛɟɡoɩaɫɧoɫɬɢ ȽɌɋ. Oɫɭɳɟɫɬɜɥɟɧɢɟ ɝoɫɭɞaɪɫɬɜɟɧɧoɣ 
ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ oɛɹɡaɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪoɟɤɬɢɪoɜaɧɢɢ, 
ɫɬɪoɢɬɟɥɶɫɬɜɟ, ɜɜoɞɟ ɜ ɷɤɫɩɥɭaɬaɰɢɸ, ɜɵɜoɞɟ ɢɡ ɷɤɫɩɥɭaɬaɰɢɢ, a ɬaɤɠɟ ɩoɫɥɟ 
ɪɟɤoɧɫɬɪɭɤɰɢɢ, ɤaɩɢɬaɥɶɧoɝo ɪɟɦoɧɬa, ɜoɫɫɬaɧoɜɥɟɧɢɹ ɢɥɢ ɤoɧɫɟɪɜaɰɢɢ. 

Oɬɜɟɬɫɬɜɟɧɧoɫɬɶ ɡa oɛɟɫɩɟɱɟɧɢɟ ɛɟɡoɩaɫɧoɫɬɢ ɥɟɠɢɬ ɧa ɫoɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪoɷɥɟɤɬɪoɫɬaɧɰɢɢ. Ʉoɧɬɪoɥɶ ɫoɫɬoɹɧɢɹ oɫɧoɜɧɵɯ ɫooɪɭɠɟɧɢɣ 
Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ oɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤoɧɬɪoɥɶɧo–ɢɡɦɟɪɢɬɟɥɶɧoɣ aɩɩaɪaɬɭɪoɣ 
(ɄɂA). ȼ ɫoɫɬaɜ ɷɤɫɩɥɭaɬaɰɢoɧɧoɝo ɩɟɪɫoɧaɥa ɜɯoɞɢɬ ɫɩɟɰɢaɥɶɧoɟ 
ɩoɞɪaɡɞɟɥɟɧɢɟ, ɡaɞaɱa ɤoɬoɪoɝo ɡaɤɥɸɱaɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩoɦoɳɶɸ ɄɂA 
ɤoɧɬɪoɥɢɪɭɟɦɵɯ ɩoɤaɡaɬɟɥɟɣ, ɜɢɡɭaɥɶɧɵɣ oɫɦoɬɪ ɢ oɰɟɧɤa ɛɟɡoɩaɫɧoɫɬɢ ȽɌɋ 
ɧa oɫɧoɜɟ aɧaɥɢɡa ɩoɥɭɱɟɧɧɵɯ ɞaɧɧɵɯ. 

ɇa oɫɧoɜaɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧoɝo ɢ Aɤɬa oɛɫɥɟɞoɜaɧɢɹ ɫoɫɬoɹɧɢɹ ȽɌɋ 
ɫoɫɬaɜɥɹɟɬɫɹ Ⱦɟɤɥaɪaɰɢɹ o ɛɟɡoɩaɫɧoɫɬɢ, ɜ ɤoɬoɪoɣ oɛoɫɧoɜɵɜaɟɬɫɹ 
ɛɟɡoɩaɫɧoɫɬɶ ɫooɪɭɠɟɧɢɣ, ɢɯ ɫooɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡoɩaɫɧoɫɬɢ, ɩɪoɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧoɪɦaɦ ɢ ɩɪaɜɢɥaɦ, a ɬaɤɠɟ oɩɪɟɞɟɥɹɟɬɫɹ ɯaɪaɤɬɟɪ ɢ ɦaɫɲɬaɛɵ 
ɜoɡɦoɠɧɵɯ aɜaɪɢɣɧɵɯ ɫɢɬɭaɰɢɣ ɢ ɪɟɤoɦɟɧɞaɰɢɢ ɩo ɢɯ ɩɪɟɞoɬɜɪaɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞaɰɢɢ. 
 

7.2 Oɯɪaɧa ɬɪɭɞa ɢ ɬɟɯɧɢɤa ɛɟɡoɩaɫɧoɫɬɢ 
 
ɍɫɩɟɯ ɮɭɧɤɰɢoɧɢɪoɜaɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪaɜɥɟɧɢɹ oɯɪaɧoɣ ɬɪɭɞa ɡaɜɢɫɢɬ oɬ 

oɛɹɡaɬɟɥɶɫɬɜ, ɜɡɹɬɵɯ ɧa ɫɟɛɹ ɧa ɜɫɟɯ ɭɪoɜɧɹɯ ɭɩɪaɜɥɟɧɢɹ, ɜɫɟɦɢ 
ɩoɞɪaɡɞɟɥɟɧɢɹɦɢ ɢ ɪaɛoɬɧɢɤaɦɢ oɪɝaɧɢɡaɰɢɢ. 

Oɫɧoɜɧaɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥoɜɢɣ ɬɪɭɞa – ɞoɫɬɢɠɟɧɢɟ ɫoɰɢaɥɶɧoɝo 
ɷɮɮɟɤɬa, ɬ.ɟ. oɛɟɫɩɟɱɟɧɢɟ ɛɟɡoɩaɫɧoɫɬɢ ɬɪɭɞa, ɫoɯɪaɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞoɪoɜɶɹ 
ɪaɛoɬaɸɳɢɯ, ɫoɤɪaɳɟɧɢɟ ɤoɥɢɱɟɫɬɜa ɧɟɫɱaɫɬɧɵɯ ɫɥɭɱaɟɜ ɢ ɡaɛoɥɟɜaɧɢɣ ɧa 
ɩɪoɢɡɜoɞɫɬɜɟ. 
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ɍɥɭɱɲɟɧɢɟ ɭɫɥoɜɢɣ ɬɪɭɞa ɛɭɞɟɬ ɞaɜaɬɶ ɢ ɷɤoɧoɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬaɬɵ: 
ɪoɫɬ ɩɪɢɛɵɥɢ; ɫoɤɪaɳɟɧɢɟ ɡaɬɪaɬ, ɫɜɹɡaɧɧɵɯ ɫ ɤoɦɩɟɧɫaɰɢɹɦɢ ɡa ɪaɛoɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥoɜɢɹɦɢ ɬɪɭɞa; ɭɦɟɧɶɲɟɧɢɟ ɩoɬɟɪɶ, ɫɜɹɡaɧɧɵɯ ɫ 
ɬɪaɜɦaɬɢɡɦoɦ, ɩɪoɮɟɫɫɢoɧaɥɶɧoɣ ɡaɛoɥɟɜaɟɦoɫɬɶɸ; ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɤɭɱɟɫɬɢ 
ɤaɞɪoɜ ɢ ɬ.ɞ. Oɫɧoɜɧɵɦ ɞoɤɭɦɟɧɬoɦ ɜ ɧoɪɦaɬɢɜɧo-ɬɟɯɧɢɱɟɫɤoɣ ɞoɤɭɦɟɧɬaɰɢɢ 
ɹɜɥɹɟɬɫɹ ɧoɪɦaɬɢɜɧɵɣ aɤɬ «ɋɢɫɬɟɦa ɫɬaɧɞaɪɬoɜ ɛɟɡoɩaɫɧoɫɬɢ ɬɪɭɞa». 

ɇa ɩɪoɢɡɜoɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫ ɱɢɫɥɟɧɧoɫɬɶɸ ɪaɛoɬɧɢɤoɜ ɛoɥɟɟ 50 
ɱɟɥoɜɟɤ ɜ oɛɹɡaɬɟɥɶɧoɦ ɩoɪɹɞɤɟ ɫoɡɞaɟɬɫɹ ɋOɌɢɉɄ.  

Oɫɧoɜɧɵɦɢ ɫoɫɬaɜɥɹɸɳɢɦɢ ɫɢɫɬɟɦɵ oɯɪaɧɵ ɬɪɭɞa ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɦɟɪoɩɪɢɹɬɢɹ: 

– ɫoɡɞaɧɢɟ ɫɥɭɠɛɵ oɯɪaɧɵ ɬɪɭɞa; 
– ɩɪoɜɟɞɟɧɢɟ aɬɬɟɫɬaɰɢɢ ɪaɛoɱɢɯ ɦɟɫɬ; 
– ɩɪoɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬaɠa ɫ ɫoɬɪɭɞɧɢɤaɦɢ oɪɝaɧɢɡaɰɢɢ; 
– ɪaɡɪaɛoɬɤa ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩoɥoɠɟɧɢɹ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩo oɯɪaɧɟ ɬɪɭɞa ɜ 
oɪɝaɧɢɡaɰɢɢ. 
ɉɪoɟɤɬɢɪoɜaɧɢɟ, ɫɬɪoɢɬɟɥɶɫɬɜo, ɪɟɤoɧɫɬɪɭɤɰɢɹ, ɪɟɦoɧɬ ɢ oɪɝaɧɢɡaɰɢɹ 

ɷɤɫɩɥɭaɬaɰɢɢ ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ ɫooɪɭɠɟɧɢɣ ɢ ɝɢɞɪoɦɟɯaɧɢɱɟɫɤoɝo 
oɛoɪɭɞoɜaɧɢɹ ɷɧɟɪɝoɫɧaɛɠaɸɳɢɯ oɪɝaɧɢɡaɰɢɣ, ɬɟɪɪɢɬoɪɢɹ ɢ aɤɜaɬoɪɢɹ, ɝɞɟ 
ɪaɡɦɟɳaɸɬɫɹ, a ɬaɤɠɟ oɫɧoɜɧoɟ ɢ ɜɫɩoɦoɝaɬɟɥɶɧoɟ oɛoɪɭɞoɜaɧɢɟ, ɫɪɟɞɫɬɜa 
ɦɟɯaɧɢɡaɰɢɢ ɢ aɜɬoɦaɬɢɡaɰɢɢ ɞoɥɠɧɵ ɫooɬɜɟɬɫɬɜoɜaɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɫɬɪoɢɬɟɥɶɧɵɦ ɧoɪɦaɦ ɢ ɩɪaɜɢɥaɦ, ɧoɪɦaɦ ɬɟɯɧoɥoɝɢɱɟɫɤoɝo ɩɪoɟɤɬɢɪoɜaɧɢɹ 
ɝɢɞɪoɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪoaɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪoɫɬaɧɰɢɣ, ɬɪɟɛoɜaɧɢɹɦ 
Ɋɟɱɧoɝo ɪɟɝɢɫɬɪa Ɋoɫɫɢɣɫɤoɣ Ɏɟɞɟɪaɰɢɢ, Ɋoɫɫɢɣɫɤoɝo ɪɟɝɢɫɬɪa 
ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ ɫooɪɭɠɟɧɢɣ, Ɏɟɞɟɪaɥɶɧɵɦ ɡaɤoɧaɦ «Oɛ oɫɧoɜaɯ oɯɪaɧɵ 
ɬɪɭɞa ɜ Ɋoɫɫɢɣɫɤoɣ Ɏɟɞɟɪaɰɢɢ» ɢ «O ɛɟɡoɩaɫɧoɫɬɢ ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ 
ɫooɪɭɠɟɧɢɣ», ɋaɧɢɬaɪɧɵɦ ɩɪaɜɢɥaɦ ɩo oɪɝaɧɢɡaɰɢɢ ɬɟɯɧoɥoɝɢɱɟɫɤɢɯ 
ɩɪoɰɟɫɫoɜ ɢ ɫaɧɢɬaɪɧo-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛoɜaɧɢɹɦ ɤ ɩɪoɢɡɜoɞɫɬɜɟɧɧoɦɭ 
oɛoɪɭɞoɜaɧɢɸ, ɧoɪɦaɬɢɜɧɵɦ aɤɬaɦ ɩo oɯɪaɧɟ ɬɪɭɞa Ɋoɫɬɟɯɧaɞɡoɪa Ɋoɫɫɢɢ, 
Ƚoɫɭɞaɪɫɬɜɟɧɧɵɦ ɫɬaɧɞaɪɬaɦ ɛɟɡoɩaɫɧoɫɬɢ ɬɪɭɞa, ɉɪaɜɢɥaɦ ɬɟɯɧɢɱɟɫɤoɣ 
ɷɤɫɩɥɭaɬaɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬaɧɰɢɣ ɢ ɫɟɬɟɣ, ɩɪaɜɢɥaɦ ɩo oɯɪaɧɟ ɬɪɭɞa 
(ɩɪaɜɢɥa ɛɟɡoɩaɫɧoɫɬɢ) ɩɪɢ ɷɤɫɩɥɭaɬaɰɢɢ ɷɥɟɤɬɪoɭɫɬaɧoɜoɤ, ɉɪaɜɢɥaɦ 
ɭɫɬɪoɣɫɬɜa ɷɥɟɤɬɪoɭɫɬaɧoɜoɤ, ɉɪaɜɢɥaɦ ɩoɠaɪɧoɣ ɛɟɡoɩaɫɧoɫɬɢ ɜ Ɋoɫɫɢɣɫɤoɣ 
Ɏɟɞɟɪaɰɢɢ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝoɫɭɞaɪɫɬɜɟɧɧɵɦ ɢ oɬɪaɫɥɟɜɵɦ ɧoɪɦaɬɢɜɧɵɦ 
ɢ ɩɪaɜoɜɵɦ aɤɬaɦ. 

ɇa Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɞoɥɠɟɧ ɛɵɬɶ oɪɝaɧɢɡoɜaɧ ɤaɛɢɧɟɬ ɩo ɬɟɯɧɢɤɟ 
ɛɟɡoɩaɫɧoɫɬɢ ɢ oɯɪaɧɟ ɬɪɭɞa, ɹɜɥɹɸɳɢɣɫɹ oɪɝaɧɢɡaɰɢoɧɧɵɦ ɢ ɭɱɟɛɧo-
ɦɟɬoɞɢɱɟɫɤɢɦ ɰɟɧɬɪoɦ ɩo ɪaɛoɬɟ ɫ ɩɟɪɫoɧaɥoɦ.  

ɉɪɢ ɷɤɫɩɥɭaɬaɰɢɢ ɷɥɟɤɬɪoɭɫɬaɧoɜoɤ Ƚɗɋ ɩɟɪɫoɧaɥ ɢ ɞɪɭɝɢɟ ɥɢɰa, 
ɡaɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ oɛɫɥɭɠɢɜaɧɢɟɦ ɷɥɟɤɬɪoɭɫɬaɧoɜoɤ, ɩɪoɜoɞɹɳɢɯ ɜ ɧɢɯ 
oɩɟɪaɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, oɪɝaɧɢɡɭɸɳɢɯ ɢ ɜɵɩoɥɧɹɸɳɢɯ ɫɬɪoɢɬɟɥɶɧɵɟ, 
ɦoɧɬaɠɧɵɟ, ɧaɥaɞoɱɧɵɟ, ɪɟɦoɧɬɧɵɟ ɪaɛoɬɵ, ɢɫɩɵɬaɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, oɛɹɡaɧɵ 
ɜɵɩoɥɧɹɬɶ ɬɪɟɛoɜaɧɢɹ ɧoɪɦ ɡaɤoɧoɞaɬɟɥɶɫɬɜa, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
ɭɩoɥɧoɦoɱɟɧɧɵɦɢ oɪɝaɧaɦɢ ɝoɫɭɞaɪɫɬɜɟɧɧoɣ ɜɥaɫɬɢ ɩɪaɜɢɥ ɩo oɯɪaɧɟ ɬɪɭɞa 
(ɩɪaɜɢɥ ɛɟɡoɩaɫɧoɫɬɢ), ɋɬaɧɞaɪɬa, ɫɬaɧɞaɪɬoɜ oɪɝaɧɢɡaɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 
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Ʉaɠɞɵɣ ɪaɛoɬɧɢɤ ɫɬaɧɰɢɢ ɛɭɞɟɬ oɛɭɱɟɧ ɛɟɡoɩaɫɧɵɦ ɦɟɬoɞaɦ ɬɪɭɞa ɩɪɢ 
ɷɤɫɩɥɭaɬaɰɢɢ ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ ɫooɪɭɠɟɧɢɣ, a ɬaɤɠɟ ɩo ɷɥɟɤɬɪo- ɩoɠaɪo-
ɜɡɪɵɜoɛɟɡoɩaɫɧoɫɬɢ ɩɪɢ ɜɵɩoɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪaɛoɬ, ɩɪoɣɞɟɬ ɩɪoɜɟɪɤɭ 
ɡɧaɧɢɣ ɢ ɞoɥɠɟɧ ɛɭɞɟɬ ɢɦɟɬɶ ɞoɤɭɦɟɧɬ o ɩɪaɜɟ ɩɪoɜɟɞɟɧɢɹ ɷɬɢɯ ɪaɛoɬ. 

ɗɥɟɤɬɪoɭɫɬaɧoɜɤɢ Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɛɭɞɭɬ ɧaɯoɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪaɜɧoɦ ɫoɫɬoɹɧɢɢ, oɛɟɫɩɟɱɢɜaɸɳɟɦ ɛɟɡoɩaɫɧɵɟ ɭɫɥoɜɢɹ ɬɪɭɞa, ɢ ɛɭɞɭɬ 
ɭɤoɦɩɥɟɤɬoɜaɧɵ ɢɫɩɵɬaɧɧɵɦɢ, ɝoɬoɜɵɦɢ ɤ ɢɫɩoɥɶɡoɜaɧɢɸ ɡaɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜaɦɢ, a ɬaɤɠɟ ɫɪɟɞɫɬɜaɦɢ oɤaɡaɧɢɹ ɩɟɪɜoɣ ɦɟɞɢɰɢɧɫɤoɣ ɩoɦoɳɢ ɜ 
ɫooɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪaɜɢɥaɦɢ ɢ ɧoɪɦaɦɢ. 

Oɪɝaɧɢɡaɰɢoɧɧɵɦɢ ɦɟɪoɩɪɢɹɬɢɹɦɢ, oɛɟɫɩɟɱɢɜaɸɳɢɦɢ ɛɟɡoɩaɫɧoɫɬɶ 
ɪaɛoɬ ɜ ɷɥɟɤɬɪoɭɫɬaɧoɜɤaɯ ɝɢɞɪoɷɥɟɤɬɪoɫɬaɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 

– oɮoɪɦɥɟɧɢɟ ɪaɛoɬ ɧaɪɹɞoɦ, ɪaɫɩoɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪaɛoɬ, 
ɜɵɩoɥɧɹɟɦɵɯ ɜ ɩoɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭaɬaɰɢɢ; 

– ɜɵɞaɱa ɪaɡɪɟɲɟɧɢɹ ɧa ɩoɞɝoɬoɜɤɭ ɪaɛoɱɟɝo ɦɟɫɬa  ɢ ɧa ɞoɩɭɫɤ ɤ ɪaɛoɬɟ; 
– ɞoɩɭɫɤ ɤ ɪaɛoɬɟ; 
– ɧaɞɡoɪ ɜo ɜɪɟɦɹ ɪaɛoɬɵ; 
– oɮoɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜa ɜ ɪaɛoɬɟ, ɩɟɪɟɜoɞa ɧa ɞɪɭɝoɟ ɦɟɫɬo, oɤoɧɱaɧɢɹ 

ɪaɛoɬɵ. 
ɇa Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɛɭɞɭɬ ɪaɡɪaɛoɬaɧɵ ɢ ɞoɜɟɞɟɧɵ ɞo ɫɜɟɞɟɧɢɹ ɜɫɟɝo 

ɩɟɪɫoɧaɥa ɛɟɡoɩaɫɧɵɟ ɦaɪɲɪɭɬɵ ɫɥɟɞoɜaɧɢɹ ɩo ɬɟɪɪɢɬoɪɢɢ ɤ ɦɟɫɬɭ ɪaɛoɬɵ, 
oɩɟɪaɬɢɜɧɵɟ ɩɥaɧɵ ɩoɠaɪoɬɭɲɟɧɢɹ ɢ ɷɜaɤɭaɰɢɢ ɥɸɞɟɣ ɧa ɫɥɭɱaɣ ɩoɠaɪa ɢɥɢ 
aɜaɪɢɣɧoɣ ɫɢɬɭaɰɢɢ. 

Ɋaɛoɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩo oɯɪaɧɟ ɬɪɭɞa ɛɭɞɭɬ ɪaɡɪaɛoɬaɧɵ ɞɥɹ ɜɫɟɯ 
ɩoɞɪaɡɞɟɥɟɧɢɣ. 

 
7.3 ɉoɠaɪɧaɹ ɛɟɡoɩaɫɧoɫɬɶ  
 
Oɛɳɟɫɬaɧɰɢoɧɧaɹ ɫɢɫɬɟɦa ɩoɠaɪoɬɭɲɟɧɢɹ ɢ ɩoɠaɪɧoɣ ɫɢɝɧaɥɢɡaɰɢɢ 

Ƚɗɋ ɩɪɟɞɧaɡɧaɱɟɧa ɞɥɹ oɛɧaɪɭɠɟɧɢɹ, oɩoɜɟɳɟɧɢɹ ɢ ɥɢɤɜɢɞaɰɢɢ ɩoɠaɪa 
aɜɬoɬɪaɧɫɮoɪɦaɬoɪoɜ, ɪɟaɤɬoɪoɜ, ɜ ɩoɦɟɳɟɧɢɹɯ Ƚɗɋ: ɤaɛɟɥɶɧɵɯ ɲaɯɬaɯ, 
ɤaɛɟɥɶɧɵɯ ɝaɥɟɪɟɹɯ, ɜ ɛɟɬoɧɧoɣ ɩɥoɬɢɧɟ, ɤaɛɟɥɶɧɵɯ ɩoɦɟɳɟɧɢɹɯ, Aɋɍ, 
ɩoɦɟɳɟɧɢɹɯ ɦaɫɥoɯoɡɹɣɫɬɜa ɢ aɩɩaɪaɬɧoɣ ɧa ɦoɧɬaɠɧoɣ ɩɥoɳaɞɤɟ, a ɬaɤɠɟ 
oɛɧaɪɭɠɟɧɢɹ ɢ ɜɵɞaɱɢ ɫɢɝɧaɥa o ɩoɠaɪɟ ɜ ɞɪɭɝɢɯ ɩoɦɟɳɟɧɢɹɯ Ƚɗɋ. Ⱦaɧɧaɹ 
ɫɢɫɬɟɦa ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɜ ɫoɫɬaɜ ɫɬaɧɰɢoɧɧoɝo ɭɪoɜɧɹ ɭɩɪaɜɥɟɧɢɹ (ɜɟɪɯɧɟɝo) 
ɤaɤ oɬɞɟɥɶɧaɹ ɩoɞɫɢɫɬɟɦa, ɜɵɩoɥɧɹɸɳaɹ ɜɫɟ ɧɟoɛɯoɞɢɦɵɟ ɮɭɧɤɰɢɢ ɤoɧɬɪoɥɹ ɢ 
ɭɩɪaɜɥɟɧɢɹ, ɢ ɜɤɥɸɱaɟɬ ɜ ɫɟɛɹ ɤoɦɩɥɟɤɫɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɩoɡɜoɥɹɸɳɢɯ 
oɛɟɫɩɟɱɢɬɶ ɥoɤaɥɶɧɵɣ ɢ ɰɟɧɬɪaɥɢɡoɜaɧɧɵɣ ɤoɧɬɪoɥɶ ɩoɠaɪɧoɣ oɛɫɬaɧoɜɤɢ ɧa 
oɛɴɟɤɬɟ, ɫoɫɬoɹɧɢɹ ɩɪoɬɢɜoɩoɠaɪɧoɝo oɛoɪɭɞoɜaɧɢɹ ɢ ɡaɩɭɫɤ ɫɢɫɬɟɦ ɜoɞɹɧoɝo 
ɩoɠaɪoɬɭɲɟɧɢɹ ɜ ɪaɦɤaɯ aɜɬoɦaɬɢɱɟɫɤoɝo, ɞɢɫɬaɧɰɢoɧɧoɝo ɢ ɪɭɱɧoɝo 
ɭɩɪaɜɥɟɧɢɹ. 

Oɫɧoɜɧɵɟ ɡaɞaɱɢ ɫɢɫɬɟɦɵ: 
− oɩɟɪaɬɢɜɧɵɣ ɩɪɢɟɦ, oɛɪaɛoɬɤa ɢ aɪɯɢɜɢɪoɜaɧɢɟ ɢɧɮoɪɦaɰɢɢ oɬ 

ɩoɠaɪɧɵɯ ɢɡɜɟɳaɬɟɥɟɣ ɢ ɭɫɬɪoɣɫɬɜ ɡaɳɢɬ; 
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− ɮoɪɦɢɪoɜaɧɢɟ ɫɢɝɧaɥoɜ ɢ ɭɩɪaɜɥɹɸɳɢɯ ɤoɦaɧɞ ɜ ɫɢɫɬɟɦɵ 
aɜɬoɦaɬɢɱɟɫɤoɝo ɩoɠaɪoɬɭɲɟɧɢɹ (ɜɤɥɸɱɟɧɢɟ ɧaɫoɫoɜ ɩoɠaɪoɬɭɲɟɧɢɹ, 
oɬɤɪɵɬɢɟ ɡaɞɜɢɠɟɤ, ɫɪaɛaɬɵɜaɧɢɟ ɩɪɢɜoɞoɜ ɦɟɯaɧɢɡɦoɜ); 

− ɜɵɞaɱa ɤoɦaɧɞ ɢ ɫɢɝɧaɥoɜ ɜ ɫɢɫɬɟɦɭ ɫɢɝɧaɥɢɡaɰɢɢ (ɫɜɟɬoɜoɣ ɢ 
ɡɜɭɤoɜoɣ), a ɬaɤɠɟ ɜ ɤoɧɬɪoɥɥɟɪɵ ɥoɤaɥɶɧoɝo ɭɪoɜɧɹ; 

− ɩɟɪɟɞaɱa ɞaɧɧɵɯ oɩɟɪaɬoɪɭ, ɜ ɫɟɪɜɟɪ ɛaɡɵ ɞaɧɧɵɯ Aɋɍ Ɍɉ, ɧa ɳɢɬ 
ɩoɠaɪoɬɭɲɟɧɢɹ ɢ ɩoɠaɪɧoɣ ɫɢɝɧaɥɢɡaɰɢɢ; 

− ɤoɧɬɪoɥɶ ɡa ɪaɛoɬoɫɩoɫoɛɧoɫɬɶɸ ɫɢɫɬɟɦɵ. 
Ɍɪaɧɫɮoɪɦaɬoɪɵ ɧa Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜoɡɦoɠɧɵɦɢ oɛɴɟɤɬaɦɢ 

ɜoɡɧɢɤɧoɜɟɧɢɹ ɩoɠaɪa, ɬaɤ ɤaɤ ɫoɞɟɪɠaɬ ɡɧaɱɢɬɟɥɶɧoɟ ɤoɥɢɱɟɫɬɜo 
ɬɪaɧɫɮoɪɦaɬoɪɧoɝo ɦaɫɥa, ɩoɷɬoɦɭ ɬɭɲɟɧɢɟ ɢɯ oɫɭɳɟɫɬɜɥɹɟɬɫɹ aɜɬoɦaɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤoɦ oɬ ɡaɳɢɬ ɬɪaɧɫɮoɪɦaɬoɪa. ɋ ɷɬoɣ ɰɟɥɶɸ ɩo ɩɟɪɢɦɟɬɪɭ 
ɬɪaɧɫɮoɪɦaɬoɪa ɧa ɛɟɡoɩaɫɧoɦ ɪaɫɫɬoɹɧɢɢ ɦoɧɬɢɪɭɸɬɫɹ ɤoɥɶɰɟɜɵɟ 
ɬɪɭɛoɩɪoɜoɞɵ, ɧa ɤoɬoɪɵɯ ɭɫɬaɧaɜɥɢɜaɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ oɪoɫɢɬɟɥɢ. 

Ʉaɛɟɥɶɧɵɟ ɫooɪɭɠɟɧɢɹ Ƚɗɋ ɞoɥɠɧɵ oɛoɪɭɞoɜaɬɶɫɹ ɫɢɫɬɟɦaɦɢ 
aɜɬoɦaɬɢɱɟɫɤoɝo ɩoɠaɪoɬɭɲɟɧɢɹ, ɤoɬoɪɵɟ ɩɪɟɞɫɬaɜɥɹɸɬ ɫoɛoɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛoɩɪoɜoɞoɜ, ɩo ɤoɬoɪɵɦ ɩoɞaɟɬɫɹ ɜoɞa ɤ oɛɴɟɤɬɭ ɩoɠaɪa ɢ ɡaɩoɪɧo-
ɩɭɫɤoɜɵɦɢ ɭɫɬɪoɣɫɬɜaɦɢ. Ʉaɠɞɵɣ oɛɴɟɤɬ oɫɧaɳaɟɬɫɹ ɫɢɫɬɟɦoɣ ɩoɠaɪɧoɝo 
oɛɧaɪɭɠɟɧɢɹ ɢ oɩoɜɟɳɟɧɢɹ, ɫ ɩoɦoɳɶɸ, ɤoɬoɪoɣ oɫɭɳɟɫɬɜɥɹɟɬɫɹ oɛɧaɪɭɠɟɧɢɟ 
ɩoɠaɪa, a ɬaɤɠɟ aɜɬoɦaɬɢɱɟɫɤɢɦ ɩɭɫɤoɦ ɫɢɫɬɟɦɵ ɢ aɜɬoɦaɬɢɱɟɫɤoɣ ɩoɞaɱɟɣ 
ɜoɞɵ ɧa oɱaɝ ɩoɠaɪa. ȼɫɟ ɦɟɫɬa ɩɪoɯoɞa ɤaɛɟɥɟɣ ɱɟɪɟɡ ɫɬɟɧɵ, ɩɟɪɟɝoɪoɞɤɢ ɢ 
ɩɟɪɟɤɪɵɬɢɹ ɞoɥɠɧɵ ɛɵɬɶ ɭɩɥoɬɧɟɧɵ ɞɥɹ oɛɟɫɩɟɱɟɧɢɹ oɝɧɟɫɬoɣɤoɫɬɢ ɧɟ ɦɟɧɟɟ 
0,75 ɱ. ɍɩɥoɬɧɟɧɢɟ ɤaɛɟɥɶɧɵɯ ɬɪaɫɫ ɞoɥɠɧo oɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɬoɥɶɤo oɝɧɟɫɬoɣɤɢɯ ɧɟɝoɪɸɱɢɯ ɦaɬɟɪɢaɥoɜ ɢ ɫoɫɬaɜoɜ. 

Ⱦɥɹ ɦɢɧɢɦɢɡaɰɢɢ ɪɢɫɤoɜ, ɫɜɹɡaɧɧɵɯ ɫ ɩoɠaɪaɦɢ, ɧa ɩɪoɟɤɬɢɪɭɟɦoɣ 
Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɛɭɞɭɬ ɩɪɟɞɭɫɦoɬɪɟɧɵ ɫɩɟɰɢaɥɶɧɵɟ ɦɟɪɵ. ɉɪoɜɟɞɟɧɢɟ 
ɢɧɫɬɪɭɤɬaɠɟɣ ɩɟɪɫoɧaɥa ɩo ɩɪoɬɢɜoɩoɠaɪɧoɣ ɛɟɡoɩaɫɧoɫɬɢ oɬɜɟɬɫɬɜɟɧɧɵɦɢ ɫ 
ɩɪoɜɟɪɤoɣ ɡɧaɧɢɣ ɜ ɭɫɬaɧoɜɥɟɧɧɵɟ ɫɪoɤɢ ɩɪoɜɟɪɤɢ ɩɪaɜɢɥ ɪaɛoɬɧɢɤoɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ȼɫɟ ɪaɛoɬɧɢɤɢ Ƚɗɋ ɞoɥɠɧɵ ɩɪoɯoɞɢɬɶ ɩoɞɝoɬoɜɤɭ ɩo ɩoɠaɪɧoɣ 
ɛɟɡoɩaɫɧoɫɬɢ. ɉoɞɝoɬoɜɤa ɪaɛoɬɧɢɤoɜ ɜɤɥɸɱaɟɬ ɜ ɫɟɛɹ:  

– ɜɜoɞɧɵɣ ɢɧɫɬɪɭɤɬaɠ ɩo ɩoɠaɪɧoɣ ɛɟɡoɩaɫɧoɫɬɢ;  
– ɩoɜɬoɪɧɵɟ ɢɧɫɬɪɭɤɬaɠɢ; 
– ɩɪoɜɟɞɟɧɢɟ ɩɪoɬɢɜoɩoɠaɪɧɵɯ ɬɪɟɧɢɪoɜoɤ;  
– ɩoɜɵɲɟɧɢɟ ɡɧaɧɢɣ ɩo ɩɪoɬɢɜoɩoɠaɪɧoɣ ɡaɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪaɯ; 
– ɢɡɭɱɟɧɢɟ ɢ ɩɪoɜɟɪɤa ɡɧaɧɢɣ ɩɪaɜɢɥ ɩoɠaɪɧoɣ ɛɟɡoɩaɫɧoɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫoɧaɥ Ƚɗɋ ɧɟɫɟɬ oɬɜɟɬɫɬɜɟɧɧoɫɬɶ ɡa oɛɟɫɩɟɱɟɧɢɟ ɩoɠaɪɧoɣ 

ɛɟɡoɩaɫɧoɫɬɢ. Ʌɢɰa, ɜɢɧoɜɧɵɟ ɜ ɧaɪɭɲɟɧɢɢ ɩɪaɜɢɥ ɩoɠaɪɧoɣ ɛɟɡoɩaɫɧoɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧaɪɧɭɸ, aɞɦɢɧɢɫɬɪaɬɢɜɧɭɸ ɢɥɢ ɭɝoɥoɜɧɭɸ oɬɜɟɬɫɬɜɟɧɧoɫɬɶ ɜ 
ɫooɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡaɤoɧoɞaɬɟɥɶɫɬɜoɦ. 

ɋɩɟɰɢaɥɶɧɵɟ ɦɟɫɬa ɞɥɹ ɤɭɪɟɧɢɹ ɛɭɞɭɬ ɪaɫɩoɥoɠɟɧɵ ɜ ɧaɢɛoɥɟɟ 
ɛɟɡoɩaɫɧɵɯ ɩoɡɢɰɢɹɯ ɧa ɬɟɪɪɢɬoɪɢɢ ɝɢɞɪoɷɥɟɤɬɪoɫɬaɧɰɢɢ. ȼo ɜɫɟɯ 
ɩoɦɟɳɟɧɢɹɯ, ɫɤɥaɞaɯ, ɡɞaɧɢɹɯ ɛɭɞɭɬ ɪaɡɦɟɳɟɧɵ ɪaɡɥɢɱɧɵɟ ɩoɠaɪɧɵɟ ɞaɬɱɢɤɢ. 
ȼo ɜɫɟɯ ɧɟoɛɯoɞɢɦɵɯ ɦɟɫɬaɯ ɭɫɬaɧoɜɥɟɧɵ oɝɧɟɬɭɲɢɬɟɥɢ. 
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Ⱦɥɹ ɬɭɲɟɧɢɹ ɩoɠaɪoɜ ɧa ɝɟɧɟɪaɬoɪaɯ ɢ ɬɪaɧɫɮoɪɦaɬoɪaɯ ɩɪɟɞɭɫɦoɬɪɟɧa 
ɫɢɫɬɟɦa aɜɬoɦaɬɢɱɟɫɤoɝo ɜoɞɹɧoɝo ɩoɠaɪoɬɭɲɟɧɢɹ. 

Ⱦɥɹ oɛɧaɪɭɠɟɧɢɹ, oɩoɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ ɥoɤaɥɢɡaɰɢɢ ɩoɠaɪa ɜɧɭɬɪɢ 
ɬɟɯɧoɥoɝɢɱɟɫɤɢɯ ɩoɦɟɳɟɧɢɣ ɫ ɩoɜɵɲɟɧɧoɣ ɩoɠaɪɧoɣ oɩaɫɧoɫɬɶɸ ɧa 
Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɩɪɟɞɭɫɦoɬɪɟɧa ɫɢɫɬɟɦa aɜɬoɦaɬɢɱɟɫɤoɝo ɩoɠaɪoɬɭɲɟɧɢɹ. 

 
7.4 Oɯɪaɧa oɤɪɭɠaɸɳɟɣ ɫɪɟɞɵ 
 
Ɇɟɪoɩɪɢɹɬɢɹ ɩo oɯɪaɧɟ aɬɦoɫɮɟɪɧoɝo ɜoɡɞɭɯa 
ȼ ɩɟɪɢoɞ ɩoɞɝoɬoɜɤɢ ɫɬɪoɢɬɟɥɶɫɬɜa, ɩɪoɢɡɜoɞɫɬɜa ɫɬɪoɢɬɟɥɶɫɬɜa, 

ɦoɧɬaɠa oɫɧoɜɧoɝo ɢ ɜɫɩoɦoɝaɬɟɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ, ɷɤɫɩɥɭaɬaɰɢɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤoɝo ɩɪɟɞɩɪɢɹɬɢɹ ɞoɥɠɧɵ ɫoɛɥɸɞaɬɶɫɹ ɩɪaɜɢɥa ɢ ɩɪoɢɡɜoɞɢɬɶɫɹ 
ɤoɧɬɪoɥɶ ɡa aɬɦoɫɮɟɪɧɵɦ ɜoɡɞɭɯoɦ ɜ ɡoɧɟ ɫɬɪoɢɬɟɥɶɫɬɜa. ɇaɥaɝaɸɬɫɹ 
oɝɪaɧɢɱɟɧɢɹ ɩo ɜɵɛɪoɫaɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ aɬɦoɫɮɟɪɭ. Ɏɟɞɟɪaɥɶɧɵɣ ɡaɤoɧ 
«Oɛ oɯɪaɧɟ aɬɦoɫɮɟɪɧoɝo ɜoɡɞɭɯa». №96–ɎɁ oɬ 4 ɦaɹ 1999 ɝ. 

Ɇɟɪoɩɪɢɹɬɢɹ ɩo ɩoɞɝoɬoɜɤɟ ɡoɧɵ ɜoɞoɯɪaɧɢɥɢɳa, ɜɥɢɹɸɳɢɟ ɧa 
ɫoɫɬoɹɧɢɟ ɜoɞɧɵɯ ɪɟɫɭɪɫoɜ 

ɉɪoɟɤɬɢɪɭɟɦɵɣ Ʉɪaɫɧoɹɪɫɤɢɣ ɝɢɞɪoɭɡɟɥ ɪaɫɩoɥoɠɟɧ ɧa ɬɟɪɪɢɬoɪɢɢ 
Ʉɪaɫɧoɹɪɫɤoɝo ɤɪaɹ. ȼ ɩɪɢɥɟɠaɳɟɦ ɤ ɦɟɫɬɭ ɫɬɪoɢɬɟɥɶɫɬɜa 
ɝɢɞɪoɷɥɟɤɬɪoɫɬaɧɰɢɢ ɪaɣoɧɟ ɧaɯoɞɢɬɫɹ ɧaɫɟɥɟɧɧɵɣ ɩɭɧɤɬ: ɝ. Ʉɪaɫɧoɹɪɫɤ (1,007 
ɦɥɧ. ɱɟɥ.), ɤoɬoɪɵɟ ɩoɩaɞaɸɬ ɜ ɡoɧɭ ɡaɬoɩɥɟɧɢɹ. ɇa ɬɟɪɪɢɬoɪɢɢ ɡaɬoɩɥɟɧɢɹ 
oɬɫɭɬɫɬɜɭɸɬ ɜaɠɧɵɟ ɷɤoɧoɦɢɱɟɫɤɢɟ ɩɪoɢɡɜoɞɫɬɜɟɧɧɵɟ ɫoɰɢaɥɶɧo–ɤɭɥɶɬɭɪɧɵɟ 
oɛɴɟɤɬɵ. 

Ʉoɦɩɥɟɤɫ ɦɟɪoɩɪɢɹɬɢɣ ɫaɧɢɬaɪɧoɣ ɩoɞɝoɬoɜɤɢ ɬɟɪɪɢɬoɪɢɢ: 
– ɫaɧɢɬaɪɧaɹ oɱɢɫɬɤa ɬɟɪɪɢɬoɪɢɣ ɧaɫɟɥɟɧɧɵɯ ɩɭɧɤɬoɜ; 
– ɦoɧɢɬoɪɢɧɝ ɜoɞooɯɪaɧɧɵɯ ɡoɧ; 
– oɱɢɫɬɤa oɬ ɞɪɟɜɟɫɧoɣ ɢ ɤɭɫɬaɪɧɢɤoɜoɣ ɪaɫɬɢɬɟɥɶɧoɫɬɢ. 
ɋaɧɢɬaɪɧaɹ oɱɢɫɬɤa ɩɪoɜoɞɢɬɫɹ ɧa ɜɫɟɣ ɬɟɪɪɢɬoɪɢɢ, ɩoɞɥɟɠaɳɟɣ 

ɩoɫɬoɹɧɧoɦɭ ɢɥɢ ɜɪɟɦɟɧɧoɦɭ ɡaɬoɩɥɟɧɢɸ, ɩoɞɬoɩɥɟɧɢɸ ɢ ɛɟɪɟɝooɛɪɭɲɟɧɢɸ. 
ȼ ɤoɦɩɥɟɤɫ ɪaɛoɬ ɩo ɫaɧɢɬaɪɧoɣ oɱɢɫɬɤɟ ɬɟɪɪɢɬoɪɢɢ ɜɯoɞɹɬ: 
– oɱɢɫɬɤa oɬ ɦɭɫoɪa ɢ oɫɬaɬɤoɜ ɫɬɪoɟɧɢɣ; 
– ɜɵɜoɡ ɧɟɱɢɫɬoɬ ɢɡ ɭɛoɪɧɵɯ ɢ ɜɵɜoɡ ɛɵɬoɜɵɯ oɬɛɪoɫoɜ; 
– ɫaɧɢɬaɪɧaɹ oɱɢɫɬɤa ɬɟɪɪɢɬoɪɢɢ ɠɢɜoɬɧoɜoɞɱɟɫɤɢɯ oɛɴɟɤɬoɜ; 
– ɫaɧɢɬaɪɧaɹ oɱɢɫɬɤa ɢ ɞɪɭɝɢɟ ɦɟɪoɩɪɢɹɬɢɹ ɜ ɦɟɫɬaɯ ɡaɯoɪoɧɟɧɢɣ ɢ 

ɫɤoɬoɦoɝɢɥɶɧɢɤoɜ; 
– ɥɢɤɜɢɞaɰɢɹ ɫɤɜaɠɢɧ (aɪɬɟɡɢaɧɫɤɢɯ, ɝɟoɥoɝoɪaɡɜɟɞoɱɧɵɯ ɢ ɞɪ.). 
Ⱦɥɹ ɤoɦɩɟɧɫaɰɢɢ ɭɳɟɪɛa, ɩɪɢɧoɫɢɦoɝo ɡaɬoɩɥɟɧɢɟɦ ɢ ɩoɞɬoɩɥɟɧɢɟɦ 

ɡɟɦɟɥɶ, ɧɟoɛɯoɞɢɦo ɩɪoɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪoɩɪɢɹɬɢɹ: 
– ɩɟɪɟɧoɫ oɬɞɟɥɶɧɵɯ ɭɱaɫɬɤoɜ ɞoɪoɝ, ɧaɪaɳɢɜaɧɢɟ ɢɯ ɩoɥoɬɧa, ɤɪɟɩɥɟɧɢɟ 

oɬɤoɫoɜ, ɩɟɪɟɧoɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪoɩɟɪɟɞaɱɢ; 
– ɜoɡɦɟɳɟɧɢɟ ɭɳɟɪɛa ɭɧɢɱɬoɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧoɫɬɢ ɞɢɤɢɯ 

ɠɢɜoɬɧɵɯ ɢ ɩɬɢɰ. 
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ȼoɞooɯɪaɧɧɵɟ ɦɟɪoɩɪɢɹɬɢɹ ɩo ɝɢɞɪoɷɥɟɤɬɪoɫɬaɧɰɢɢ 
Ⱦɥɹ oɛɟɫɩɟɱɟɧɢɹ ɧoɪɦaɥɶɧoɣ ɪaɛoɬɵ oɛoɪɭɞoɜaɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɪaɡɥɢɱɧɵɯ ɜɢɞoɜ ɦaɫɟɥ, ɱɬo ɦoɠɟɬ ɩɪɢɜoɞɢɬɶ ɤ ɩoɩaɞaɧɢɸ 
ɧɟɮɬɟɩɪoɞɭɤɬoɜ ɜ ɩoɜɟɪɯɧoɫɬɧɵɟ ɜoɞɵ. Ʉɪoɦɟ ɬoɝo, ɞɥɹ oɛɟɫɩɟɱɟɧɢɹ 
ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩoɬɪɟɛɥɟɧɢɟ oɩɪɟɞɟɥɟɧɧoɝo oɛɴɟɦa 
ɜoɞɵ. 

Ɂaɦaɫɥɟɧɧɵɟ ɫɬoɤɢ Ƚɗɋ ɞoɥɠɧɵ ɩoɫɬɭɩaɬɶ ɧa ɫɩɟɰɢaɥɶɧɵɟ 
ɧɟɮɬɟɭɥoɜɢɬɟɥɢ. ȼ aɜaɪɢɣɧoɣ ɫɢɬɭaɰɢɢ (ɩoɠaɪ ɧa ɩɥoɳaɞɢ ɬɪaɧɫɮoɪɦaɬoɪoɜ) 
ɫɬoɤɢ ɜoɞɵ oɬ ɩoɠaɪoɬɭɲɟɧɢɹ ɢ ɦaɫɥa ɫoɛɢɪaɸɬɫɹ ɜ ɫɩɟɰɢaɥɶɧɵɟ ɟɦɤoɫɬɢ – ɜ 
ɛaɤɢ aɜaɪɢɣɧoɝo ɫɥɢɜa ɦaɫɥa. 

Ʉ ɤaɬɟɝoɪɢɢ ɩɪoɢɡɜoɞɫɬɜɟɧɧɵɯ ɫɬoɤoɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ oɱɢɫɬɤɢ 
(ɧoɪɦaɬɢɜɧo-ɱɢɫɬɵɟ ɜoɞɵ), oɬɧɟɫɟɧɵ ɜoɞɵ, ɢɞɭɳɢɟ ɧa oɯɥaɠɞɟɧɢɟ 
oɛoɪɭɞoɜaɧɢɹ, ɢ ɫɬoɱɧɵɟ ɜoɞɵ oɬ ɩoɠaɪoɬɭɲɟɧɢɹ ɤaɛɟɥɶɧɵɯ ɩoɦɟɳɟɧɢɣ. ɗɬɢ 
ɜoɞɵ ɧɟ ɡaɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪoɰɟɫɫɟ ɢɫɩoɥɶɡoɜaɧɢɹ ɢ oɬɜoɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
oɱɢɫɬɤɢ. 

ɉɪɢ ɷɤɫɩɥɭaɬaɰɢɢ Ƚɗɋ ɞoɥɠɧo ɛɵɬɶ oɛɟɫɩɟɱɟɧɧo ɦɢɧɢɦaɥɶɧoɟ 
oɬɪɢɰaɬɟɥɶɧoɟ ɜoɡɞɟɣɫɬɜɢɟ ɧa oɤɪɭɠaɸɳɭɸ ɫɪɟɞɭ: 

– ɷɤɫɩɥɭaɬaɰɢɹ ɢ oɛɫɥɭɠɢɜaɧɢɟ oɛoɪɭɞoɜaɧɢɹ ɢ ɩɪoɢɡɜoɞɫɬɜɟɧɧoɣ 
ɬɟɪɪɢɬoɪɢɢ ɞoɥɠɧɵ ɫoɩɪoɜoɠɞaɬɶɫɹ ɩɪoɜɟɞɟɧɢɟɦ ɦɟɪoɩɪɢɹɬɢɣ ɩo 
ɩɪɟɞoɬɜɪaɳɟɧɢɸ ɩoɩaɞaɧɢɹ ɡaɝɪɹɡɧɹɸɳɢɯ ɜoɞ ɜ ɩoɞɡɟɦɧɵɟ ɜoɞɵ ɢ ɜ ɜoɞɧɵɣ 
oɛɴɟɤɬ (ɜoɞoɯɪaɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

– ɩɪɢ ɜɵɩoɥɧɟɧɢɢ ɪɟɦoɧɬoɜ (ɪɟɤoɧɫɬɪɭɤɰɢɢ) oɛoɪɭɞoɜaɧɢɹ ɢ 
ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ ɫooɪɭɠɟɧɢɣ ɞoɥɠɧɵ ɫoɛɥɸɞaɬɶɫɹ ɩɪɢɪoɞooɯɪaɧɧɵɟ 
ɬɪɟɛoɜaɧɢɹ ɤ ɩɪoɢɡɜoɞɫɬɜɭ ɪaɛoɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦaɬɟɪɢaɥaɦ. 

Oɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪoɢɬɟɥɶɫɬɜa Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɩoɬɪɟɛɭɟɬ ɩɪoɜɟɞɟɧɢɹ 
ɪaɛoɬ ɩo ɩoɞɝoɬoɜɤɟ ɥoɠa ɜoɞoɯɪaɧɢɥɢɳa ɤ ɡaɬoɩɥɟɧɢɸ, ɥɟɫooɱɢɫɬɤɟ, a ɬaɤɠɟ 
ɩɪoɜɟɞɟɧɢɸ ɦɟɪoɩɪɢɹɬɢɣ ɩo ɤoɦɩɟɧɫaɰɢɢ ɭɳɟɪɛa, ɧaɧoɫɢɦoɝo ɪɵɛɧoɦɭ 
ɯoɡɹɣɫɬɜɭ. 

ȼoɡɞɟɣɫɬɜɢɹ ɧa ɩɪɢɪoɞɧɭɸ ɫɪɟɞɭ ɜ ɫɬɪoɢɬɟɥɶɧɵɣ ɩɟɪɢoɞ 
ȼoɡɞɟɣɫɬɜɢɹ ɧa ɫɪɟɞɭ, oɤaɡɵɜaɟɦɵɟ ɜ ɫɬɪoɢɬɟɥɶɧɵɣ ɩɟɪɢoɞ ɦoɝɭɬ ɛɵɬɶ 

ɩoɞɪaɡɞɟɥɟɧɵ ɧa ɞɜɟ oɫɧoɜɧɵɟ ɝɪɭɩɩɵ: 1) ɜɵɹɜɥɹɟɦɵɟ ɢ ɩɥaɧɢɪɭɟɦɵɟ ɧa 
ɫɬaɞɢɢ ɩɪoɟɤɬɢɪoɜaɧɢɹ; 2) ɩɥoɯo oɩɪɟɞɟɥɹɟɦɵɟ ɢ ɧɟoɩɪɟɞɟɥɟɧɧɵɟ, 
ɩɪoɹɜɥɹɸɳɢɟɫɹ ɧɟɩoɫɪɟɞɫɬɜɟɧɧo ɜ ɯoɞɟ ɫɬɪoɢɬɟɥɶɫɬɜa. ɉɟɪɜɭɸ ɝɪɭɩɩɭ 
ɫoɫɬaɜɥɹɸɬ ɞɟɬɟɪɦɢɧɢɪoɜaɧɧɵɟ aɧɬɪoɩoɝɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɢ oɬɧɟɫɟɧɧɵɟ 
ɬɭɫɥoɜɧo ɤ ɩɟɪɜoɦɭ ɭɪoɜɧɸ. ȼɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɩɪoɝɧoɡɢɪɭɟɦɵ ɫ ɬoɣ ɢɥɢ ɢɧoɣ 
ɫɬɟɩɟɧɶɸ ɬoɱɧoɫɬɢ, ɤoɬoɪaɹ oɩɪɟɞɟɥɹɟɬɫɹ ɧa oɫɧoɜɟ ɢɫɯoɞɧoɣ ɢɧɮoɪɦaɰɢɢ. ȼ 
ɩɪoɟɤɬɟ Ƚɗɋ oɛɵɱɧo ɭɞaɟɬɫɹ ɭɫɬaɧoɜɢɬɶ ɧaɩɪaɜɥɟɧɧoɫɬɶ ɢ ɡaɤoɧoɦɟɪɧoɫɬɶ 
oɫɧoɜɧɵɯ aɛɢoɬɢɱɟɫɤɢɯ ɮaɤɬoɪoɜ (ɡaɬoɩɥɟɧɢɟ ɡɟɦɟɥɶ, ɢɡɦɟɧɟɧɢɟ ɜɥaɠɧoɫɬɢ, 
ɬɟɦɩɟɪaɬɭɪɵ ɜoɞɵ ɢ ɞɪ.) ɞɥɹ ɪaɫɫɦaɬɪɢɜaɟɦoɝo ɤɥɢɦaɬɢɱɟɫɤoɝo ɪaɣoɧa. 

Ɇoɝɭɬ ɢɦɟɬɶ ɦɟɫɬo aɧɬɪoɩoɝɟɧɧɵɟ ɜoɡɞɟɣɫɬɜɢɹ, ɩɪoɹɜɥɹɸɳɢɟɫɹ ɜ 
ɫɬɪoɢɬɟɥɶɧɵɣ ɩɟɪɢoɞ ɢ ɧɟ ɩoɞɞaɸɳɢɟɫɹ oɰɟɧɤɟ ɢɥɢ ɩɪoɝɧoɡɭ. Ʉ ɧɢɦ oɬɧoɫɹɬɫɹ 
aɤɭɫɬɢɱɟɫɤɢɟ, ɩɵɥɟɜɵɟ ɢ ɩɪoɱɢɟ ɡaɝɪɹɡɧɟɧɢɹ aɬɦoɫɮɟɪɵ; ɜɪɟɦɟɧɧɵɟ 
ɡaɝɪɹɡɧɟɧɢɹ ɜoɞ ɫɬoɤaɦɢ oɬ ɩɪɟɞɩɪɢɹɬɢɣ, ɜoɡɦoɠɧɵɟ ɞo ɫɞaɱɢ oɱɢɫɬɧɵɯ 
ɫooɪɭɠɟɧɢɣ. Oɞɧɢɦ ɢɡ ɜɢɞoɜ ɜoɡɞɟɣɫɬɜɢɹ ɧa ɜoɞɧɵɟ oɛɴɟɤɬɵ ɹɜɥɹɟɬɫɹ 
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ɬɟɩɥoɜoɟ ɡaɝɪɹɡɧɟɧɢɟ, ɫɜɹɡaɧɧoɟ ɫ ɯaɪaɤɬɟɪoɦ ɜɵɩoɥɧɹɟɦɵɯ ɪaɛoɬ, 
ɦɟɯaɧɢɡɦaɦɢ, ɫɛɪoɫaɦɢ ɬɟɩɥɵɯ ɜoɞ oɬ ɜɫɟɯ ɫɥɭɠɛ ɩɪoɦɵɲɥɟɧɧoɣ ɛaɡɵ 
ɫɬɪoɢɬɟɥɶɫɬɜa. Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩoɞoɛɧɵɯ ɡaɝɪɹɡɧɟɧɢɣ ɬɪɟɛɭɟɬɫɹ, ɱɬoɛɵ 
ɫɬɪoɢɬɟɥɶɧo-ɦoɧɬaɠɧɵɟ ɪaɛoɬɵ ɜɟɥɢɫɶ ɧaɢɛoɥɟɟ ɩɪoɝɪɟɫɫɢɜɧɵɦɢ ɦɟɬoɞaɦɢ, 
ɭɫɬɪaɧɹɸɳɢɦɢ ɩoɩaɞaɧɢɟ ɢɥɢ ɭɬɟɱɤɭ ɡaɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. ɇɟoɛɯoɞɢɦo 
ɫoɡɞaɜaɬɶ oɬɫɬoɣɧɵɟ ɩɪɭɞɵ ɢ ɞɪɭɝɢɟ ɦɟɪoɩɪɢɹɬɢɹ, ɱɬoɛɵ ɩoɦɟɲaɬɶ 
ɩɪoɧɢɤɧoɜɟɧɢɹ ɜ ɜoɞoɬoɤɢ ɡaɝɪɹɡɧɟɧɧoɣ ɜoɞɵ, oɫoɛɟɧɧo oɬ ɛɟɬoɧɧɵɯ ɡaɜoɞoɜ. 

ɇoɪɦaɬɢɜɵ, ɤaɫaɸɳɢɟɫɹ ɭɫɬɪaɧɟɧɢɹ ɡaɝɪɹɡɧɟɧɢɹ ɜoɡɞɭɯa ɬɪɟɛɭɸɬ, ɱɬoɛɵ 
ɫɬɪoɢɬɟɥɢ ɧɟ ɩɪɢɦɟɧɹɥɢ oɛoɪɭɞoɜaɧɢɟ ɢ ɦaɲɢɧɵ, ɜɵɞɟɥɹɸɳɢɟ ɱɪɟɡɦɟɪɧoɟ 
ɤoɥɢɱɟɫɬɜo ɜɵɯɥoɩɧɵɯ ɝaɡoɜ. ɉɪɢ ɢɡɝoɬoɜɥɟɧɢɢ, ɯɪaɧɟɧɢɢ ɢ ɭɤɥaɞɤɟ 
ɡaɩoɥɧɢɬɟɥɹ ɞɥɹ ɛɟɬoɧa, ɜɵɝɪɭɡɤɟ ɢ ɯɪaɧɟɧɢɢ ɰɟɦɟɧɬa ɧɟoɛɯoɞɢɦɵ ɦɟɪɵ ɩo 
ɫɧɢɠɟɧɢɸ ɩoɩaɞaɧɢɹ ɜ aɬɦoɫɮɟɪɭ ɩɵɥɢ, ɫoɞɟɪɠaɧɢɟ ɤoɬoɪoɣ ɞoɥɠɧo 
ɩoɞɞɟɪɠɢɜaɬɶɫɹ ɧa ɩɪɟɞɟɥɶɧo ɧɢɡɤoɦ ɭɪoɜɧɟ. ɋɠɢɝaɧɢɟ ɭɞaɥɟɧɧoɣ 
ɪaɫɬɢɬɟɥɶɧoɫɬɢ ɢ ɝoɪɸɱɢɯ oɬɪaɛoɬaɧɧɵɯ ɦaɬɟɪɢaɥoɜ ɦoɠɧo ɩɪoɢɡɜoɞɢɬɶ 
ɬoɥɶɤo ɫ ɪaɡɪɟɲɟɧɢɹ ɫooɬɜɟɬɫɬɜɭɸɳɢɯ oɪɝaɧoɜ. 

ȼ ɧɟɤoɬoɪɵɯ ɫɥɭɱaɹɯ ɩɪɢ ɜɵɩoɥɧɟɧɢɢ ɫɬɪoɢɬɟɥɶɧɵɯ ɪaɛoɬ ɜoɡɧɢɤaɸɬ 
ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɩɢɤoɜɵɟ ɡaɝɪɹɡɧɟɧɢɹ ɜoɞɵ ɢ aɬɦoɫɮɟɪɵ, ɤoɬoɪɵɟ ɯoɬɹ ɢ ɧoɫɹɬ 
ɜɪɟɦɟɧɧɵɣ ɯaɪaɤɬɟɪ, ɧo ɦoɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɛɥaɝoɩɪɢɹɬɧɵɦ ɩoɫɥɟɞɫɬɜɢɹɦ. 
ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɜoɡɞɟɣɫɬɜɢɹ ɞoɥɠɧɵ ɛɵɬɶ ɭɫɬɪaɧɟɧɵ ɜ ɧaɢɤɪaɬɱaɣɲɢɟ ɫɪoɤɢ, 
ɱɬoɛɵ ɢɡɛɟɠaɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤoɫɢɫɬɟɦɟ ɜoɞoɬoɤa ɢ ɩoɛɟɪɟɠɶɹ. 

ɂɡɦɟɧɟɧɢɟ ɤaɱɟɫɬɜa ɜoɞɵ, aɬɦoɫɮɟɪɵ, ɩoɱɜɵ ɦoɝɭɬ ɩɪoɢɫɯoɞɢɬɶ ɢɡ-ɡa 
ɧɟɞoɱɟɬa ɦɟɫɬɧɵɯ ɭɫɥoɜɢɣ, ɧɟɞoɫɬaɬoɱɧoɝo oɛoɫɧoɜaɧɢɹ ɩɪoɟɤɬa, ɢɥɢ 
oɬɤɥoɧɟɧɢɹ ɫɬɪoɢɬɟɥɶɧɵɯ ɪaɛoɬ oɬ ɩɪoɟɤɬa. 

ȼ ɩɪoɟɤɬaɯ Ƚɗɋ ɞoɥɠɧo ɧaɦɟɱaɬɶɫɹ ɩɪɢ ɜɵɩoɥɧɟɧɢɢ ɡɟɦɟɥɶɧo-ɫɤaɥɶɧɵɯ 
ɪaɛoɬ ɫɧɹɬɢɟ, ɫɤɥaɞɢɪoɜaɧɢɟ, ɢ ɯɪaɧɟɧɢɟ ɩaɯaɧoɝo ɫɥoɹ ɡɟɦɥɹ ɫ ɩoɫɥɟɞɭɸɳɢɦ 
ɜoɡɜɪaɬoɦ ɟɝo ɧa ɪɟɤɭɥɶɬɢɜɢɪoɜaɧɧɵɟ ɬɟɪɪɢɬoɪɢɢ, ɧɟoɛɯoɞɢɦo ɬaɤɠɟ 
ɩɪɟɞɭɫɦaɬɪɢɜaɬɶ ɭɛoɪɤɭ ɜɫɟɯ ɜɢɞoɜ ɫɬɪoɢɬɟɥɶɧoɝo ɦɭɫoɪa. Ⱦaɧɧɵɟ ɪaɛoɬɵ 
oɛɟɫɩɟɱɢɜaɸɬ ɫoɯɪaɧɟɧɢɟ ɥaɧɞɲaɮɬa, ɢ ɭɫɬɪaɧɹɸɬ ɡaɝɪɹɡɧɟɧɢɹ ɩoɜɟɪɯɧoɫɬɧɵɯ 
ɢ ɝɪɭɧɬoɜɵɯ ɜoɞ, ɩoɱɜɵ ɢ ɜoɡɞɭɯa. 

Ƚɢɞɪoɷɧɟɪɝɟɬɢɱɟɫɤoɟ ɫɬɪoɢɬɟɥɶɫɬɜo ɹɜɥɹɟɬɫɹ ɤɪɭɩɧoɦaɫɲɬaɛɧɵɦ ɢ 
ɞoɥɝoɜɪɟɦɟɧɧɵɦ ɩo ɜoɡɞɟɣɫɬɜɢɸ ɧa ɩɪɢɪoɞɧɭɸ ɫɪɟɞɭ, ɩoɷɬoɦɭ ɧɭɠɧo 
ɫoɛɥɸɞaɬɶ ɜɫɟ ɧoɪɦɵ ɢ ɩɪaɜɢɥa, ɱɬoɛɵ ɫoɯɪaɧɢɬɶ ɩɪɢɪoɞɭ. 

ɉɥaɧ ɦɟɪoɩɪɢɹɬɢɣ ɩo oɯɪaɧɟ oɤɪɭɠaɸɳɟɣ ɫɪɟɞɵ ɩɪɟɞɫɬaɜɥɟɧ ɜ ɬaɛɥɢɰɟ 
7.1 
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Ɍaɛɥɢɰa 7.1 – ɉɥaɧ ɦɟɪoɩɪɢɹɬɢɣ ɩo oɯɪaɧɟ oɤɪɭɠaɸɳɟɣ ɫɪɟɞɵ 
Ɇɟɪoɩɪɢɹɬɢɹ Oɫɧoɜaɧɢɟ ɞɥɹ ɜɵɩoɥɧɟɧɢɹ ɉɟɪɢoɞ 

Ɋaɡɞɟɥ I. Oɯɪaɧa aɬɦoɫɮɟɪɧoɝo ɜoɡɞɭɯa 
Ʉoɧɬɪoɥɶ ɜɵɯɥoɩɧɵɯ ɝaɡoɜ 

aɜɬoɬɪaɧɫɩoɪɬa 
 

Ɏɟɞɟɪaɥɶɧɵɣ ɡaɤoɧ oɬ 4 Ɇaɹ 
1999 ɝoɞa №96-ɎɁ «Oɛ 
oɯɪaɧɟ aɬɦoɫɮɟɪɧoɝo 

ɜoɡɞɭɯa». 

ɋɬɪoɢɬɟɥɶɫɬɜo 

Ɋaɡɪaɛoɬɤa ɩɪoɟɤɬa ɧoɪɦaɬɢɜoɜ ɩɪɟɞɟɥɶɧo 
ɞoɩɭɫɬɢɦɵɯ ɜɵɛɪoɫoɜ, ɡaɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ aɬɦoɫɮɟɪɭ 
ɋɬɪoɢɬɟɥɶɫɬɜo 

Ʉoɧɬɪoɥɶ ɜɵɛɪoɫoɜ ɜo ɜɪɟɦɹ ɫɜaɪoɱɧɵɯ, 
ɦɟɬaɥɥooɛɪaɛaɬɵɜaɸɳɢɯ ɪaɛoɬ 

ɋɬɪoɢɬɟɥɶɫɬɜo 

ɍɫɬaɧoɜɤa ɝaɡoɩɵɥɟɭɥaɜɥɢɜaɸɳɢɯ 
ɭɫɬaɧoɜoɤ 

ɋɬɪoɢɬɟɥɶɫɬɜo 

Ɋaɡɞɟɥ II. Oɯɪaɧa ɜoɞɧoɝo ɛaɫɫɟɣɧa 
ɉoɞɝoɬoɜɤa ɬɟɪɪɢɬoɪɢɢ, ɧaɯoɞɹɳɟɣɫɹ ɜ 

ɡoɧɟ 
ɡaɬoɩɥɟɧɢɹ oɱɢɫɬɤa oɬ ɪaɫɬɢɬɟɥɶɧoɫɬɢ, 

ɩɟɪɟɧoɫ ɦoɝɢɥɶɧɢɤoɜ ɢ ɤɥaɞɛɢɳ) 
ȼoɞɧɵɣ ɤoɞɟɤɫ №74-ɎɁ oɬ 3 

ɢɸɧɹ 2006 ɝoɞa. 

ɋɬɪoɢɬɟɥɶɫɬɜo 

Ʉoɧɬɪoɥɶ ɡa ɬɟɯɧoɥoɝɢɱɟɫɤɢɦ ɫoɫɬoɹɧɢɟɦ 
ɬɟɯɧɢɤɢ ɢ ɧaɫoɫoɜ 

ɋɬɪoɢɬɟɥɶɫɬɜo ɢ 
ɷɤɫɩɥɭaɬaɰɢɹ 

Ʉoɧɬɪoɥɶ ɜɵɛɪoɫoɜ ɩɪɢ ɡaɦɟɧɟ ɦaɫɟɥ 
ɋɬɪoɢɬɟɥɶɫɬɜo ɢ 

ɷɤɫɩɥɭaɬaɰɢɹ 
Oɬɜoɞ ɞɢɫɬɢɥɥɹɬa, ɢɫɩoɥɶɡɭɟɦoɝo ɩɪɢ 

oɯɥaɠɞɟɧɢɢ oɛɦoɬoɤ ɝɟɧɟɪaɬoɪa 
ɗɤɫɩɥɭaɬaɰɢɹ 

Ɋaɡɞɟɥ III. Oɯɪaɧa oɬ ɩɪoɦɵɲɥɟɧɧɵɯ oɬɯoɞoɜ 
ɋɛoɪ ɢ ɫɞaɱa oɬɪaɛoɬaɧɧɵɯ 

ɪɬɭɬɶɫoɞɟɪɠaɳɢɯ ɥaɦɩ, ɧa ɩɪɟɞɩɪɢɹɬɢɹ 
ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ 

Ɏɟɞɟɪaɥɶɧɵɣ ɡaɤoɧ oɬ 24 
ɢɸɧɹ 1998 ɝ. N 89-ɎɁ «Oɛ 
oɬɯoɞaɯ ɩɪoɢɡɜoɞɫɬɜa ɢ 

ɩoɬɪɟɛɥɟɧɢɹ». 

ɋɬɪoɢɬɟɥɶɫɬɜo ɢ 
ɷɤɫɩɥɭaɬaɰɢɹ 

ɋɞaɱa oɬɪaɛoɬaɧɧɵɯ ɲɢɧ aɜɬoɬɪaɤɬoɪɧoɣ 
ɬɟɯɧɢɤɢ, ɧa ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɳɢɟ 

ɥɢɰɟɧɡɢɢ 

ɋɬɪoɢɬɟɥɶɫɬɜo ɢ 
ɷɤɫɩɥɭaɬaɰɢɹ 

Ʉoɧɬɪoɥɶ ɡa ɫɛoɪoɦ ɢ ɜɪɟɦɟɧɧɵɦ 
ɯɪaɧɟɧɢɟɦ 

oɬɯoɞoɜ ɩɪoɢɡɜoɞɫɬɜa ɢ ɩoɬɪɟɛɥɟɧɢɹ 

ɋɬɪoɢɬɟɥɶɫɬɜo ɢ 
ɷɤɫɩɥɭaɬaɰɢɹ 

Ɋaɡɛoɪɤa ɢ ɭɞaɥɟɧɢɟ ɧɟɢɫɩoɥɶɡɭɟɦɵɯ 
oɛɴɟɤɬoɜ 

ɉɪɢ ɡaɜɟɪɲɟɧɢɢ 
ɫɬɪoɢɬɟɥɶɫɬɜa 

Ɋaɡɞɟɥ IV. Oɯɪaɧa ɠɢɜoɬɧoɝo ɦɢɪa 

Oɛɪaɡoɜaɧɢɟ ɪɵɛɧoɝo ɯoɡɹɣɫɬɜa 

Ɏɟɞɟɪaɥɶɧoɣ ɡaɤoɧ oɬ 
24.04.1995 N 52-ɎɁ (ɪɟɞ. oɬ 
13.07.2015) «O ɠɢɜoɬɧoɦ 

ɦɢɪɟ» 

ɗɤɫɩɥɭaɬaɰɢɹ 
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8 Ɍɟɯɧɢɤo-ɷɤoɧoɦɢɱɟɫɤɢɟ ɩoɤaɡaɬɟɥɢ 
 

8.1 Oɰɟɧɤa oɛɴɟɦoɜ ɪɟaɥɢɡaɰɢɢ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ 
 

ɗɥɟɤɬɪoɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɬoɜaɪoɦ, ɤoɬoɪɵɣ ɩɪɢoɛɪɟɬaɸɬ ɭɱaɫɬɧɢɤɢ 
oɩɬoɜoɝo ɢ ɪoɡɧɢɱɧoɝo ɪɵɧɤa ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ ɤoɦɩaɧɢɣ ɢ ɷɧɟɪɝoɫɛɵɬoɜɵɯ 
ɤoɦɩaɧɢɣ ɫooɬɜɟɬɫɬɜɟɧɧo. Oɛɴɟɦɵ ɩɪoɞaɠ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɜ ɩɪoɝɧoɡɧoɦ 
ɩɟɪɢoɞɟ ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 8.1. 

 
Ɍaɛɥɢɰa 8.1 – Oɰɟɧɤa oɛɴɟɦoɜ ɩɪoɞaɠ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝoɞɵ 
ɷɤɫɩɥɭaɬaɰɢɢ 

ɇaɢɦɟɧoɜaɧɢɟ ɩoɤaɡaɬɟɥɹ 
ȿɞɢɧɢɰa 

ɢɡɦɟɪɟɧɢɹ 
Ƚoɞ ɪɟaɥɢɡaɰɢɢ ɩɪoɟɤɬa 

2025 2026 2027 2028 2029 
ɍɫɬaɧoɜɥɟɧɧaɹ ɦoɳɧoɫɬɶ Ɇȼɬ 859,76 2 447,01 3 868,93 4 100,40 4 100,40 

ɑɢɫɥo ɱaɫoɜ ɢɫɩoɥɶɡoɜaɧɢɹ 
ɭɫɬaɧoɜɥɟɧɧoɣ ɦoɳɧoɫɬɢ 

ɑaɫɵ 5500 5500 5500 5500 5500 

ȼɵɪaɛoɬɤa ɷɥɟɤɬɪoɷɧɟɪɝɢɢ 
Ɍɵɫ. 

Ɇȼɬ*ɱ 
4728,68 13458,57 21279,09 22552,20 22552,2

0 
Ɋaɫɯoɞ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɧa 

ɫoɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1,00 1,00 1,00 1,00 1,00 

Ɋaɫɯoɞ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɧa 
ɫoɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɍɵɫ. 
Ɇȼɬ*ɱ 

47,29 134,58 212,79 225,52 225,52 

Oɛɴɟɦ ɪɟaɥɢɡaɰɢɢ 
ɷɥɟɤɬɪoɷɧɟɪɝɢɢ 

Ɍɵɫ. 
Ɇȼɬ*ɱ 

4681,40 13323,99 21066,30 22326,68 22326,6
7 

Ɍaɪɢɮ ɧa ɷɥɟɤɬɪoɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1 186,00 1 221,83 1 255,75 1 288,67 1 320,58 
ȼɵɪɭɱɤa oɬ ɪɟaɥɢɡaɰɢɢ 

ɷɥɟɤɬɪoɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 463,67 1357,58 2204,79 2397,64 2457,02 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 70,73 207,09 336,32 365,74 374,79 

 
8.2 Ɍɟɤɭɳɢɟ ɪaɫɯoɞɵ ɧa ɩɪoɢɡɜoɞɫɬɜo ɷɥɟɤɬɪoɷɧɟɪɝɢɢ 
 
Ɏoɪɦɢɪoɜaɧɢɟ ɬɟɤɭɳɢɯ ɪaɫɯoɞoɜ ɜɵɩoɥɧɹɟɬɫɹ ɧa oɫɧoɜaɧɢɢ ȿɞɢɧɵɯ 

ɫɰɟɧaɪɧɵɯ ɭɫɥoɜɢɣ ɉAO «ɊɭɫȽɢɞɪo» ɧa 2017–2042 ɝɝ. (ɩɪɢɤaɡ ɉAO 
«ɊɭɫȽɢɞɪo» oɬ 16.01.2017 №9) ɫ ɭɱɟɬoɦ ɪɟaɥɢɡoɜaɧɧoɣ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧaɪɧɵɟ ɭɫɥoɜɢɹ ɩɪɟɞɧaɡɧaɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤaɰɢɢ ɢɫɯoɞɧoɣ  
ɢɧɮoɪɦaɰɢɢ ɜ ɰɟɥɹɯ oɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧoɝo ɩoɞɯoɞa ɩɪɢ ɮoɪɦɢɪoɜaɧɢɢ 
ɩɪoɝɧoɡɧɵɯ ɞoɤɭɦɟɧɬoɜ ɧa ɫɪɟɞɧɟɫɪoɱɧɵɣ ɢ ɞoɥɝoɫɪoɱɧɵɣ ɝoɪɢɡoɧɬ 
ɩɥaɧɢɪoɜaɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩoɞɪaɡɞɟɥɟɧɢɹɦɢ ɉAO «ɊɭɫȽɢɞɪo», 
ɞoɱɟɪɧɢɦɢ ɢ ɡaɜɢɫɢɦɵɦɢ oɛɳɟɫɬɜaɦɢ ɉAO «ɊɭɫȽɢɞɪo», ɞoɱɟɪɧɢɦɢ ɢ 
ɡaɜɢɫɢɦɵɦɢ oɛɳɟɫɬɜaɦɢ ȾɁO ɉAO «ɊɭɫȽɢɞɪo». 

Ɍɟɤɭɳɢɟ ɪaɫɯoɞɵ ɩo ɝɢɞɪoɭɡɥɭ ɜɤɥɸɱaɸɬ ɜ ɫɟɛɹ: 
 Aɦoɪɬɢɡaɰɢoɧɧɵɟ oɬɱɢɫɥɟɧɢɹ; 
 Ɋaɫɯoɞɵ ɩo ɫɬɪaɯoɜaɧɢɸ ɢɦɭɳɟɫɬɜa; 
 ɗɤɫɩɥɭaɬaɰɢoɧɧɵɟ ɪaɫɯoɞɵ; 
 Ɋaɫɯoɞɵ ɧa ɪɟɦoɧɬ ɩɪoɢɡɜoɞɫɬɜɟɧɧɵɯ ɮoɧɞoɜ; 
 Ɋaɫɯoɞɵ ɧa ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ oɪɝaɧɢɡaɰɢɣ; 
 ɇaɥoɝ ɧa ɜoɞɭ. 



100 
 

Aɦoɪɬɢɡaɰɢoɧɧɵɟ oɬɱɢɫɥɟɧɢɹ ɪaɫɫɱɢɬɵɜaɸɬɫɹ, ɢɫɯoɞɹ ɢɡ ɫɪɟɞɧɟɝo ɫɪoɤa 
ɫɥɭɠɛɵ oɫɧoɜɧoɝo oɛoɪɭɞoɜaɧɢɹ. 

Ɋaɫɯoɞɵ ɩo ɫɬɪaɯoɜaɧɢɸ ɢɦɭɳɟɫɬɜa ɩɪɢɧɢɦaɸɬɫɹ ɜ ɪaɡɦɟɪɟ (oɬ 
oɫɬaɬoɱɧoɣ ɛaɥaɧɫoɜoɣ ɫɬoɢɦoɫɬɢ oɫɧoɜɧɵɯ ɮoɧɞoɜ) 0,08%. 

ɗɤɫɩɥɭaɬaɰɢoɧɧɵɟ ɪaɫɯoɞɵ (oɩɥaɬa ɬɪɭɞa, ɩɪoɢɡɜoɞɫɬɜɟɧɧɵɟ ɡaɬɪaɬɵ, 
ɩɪoɱɢɟ ɪaɫɯoɞɵ) ɩo Ƚɗɋ oɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪaɫɱɟɬɟ ɧa 1 Ɇȼɬ ɭɫɬaɧoɜɥɟɧɧoɣ 
ɦoɳɧoɫɬɢ. 

ɉɟɪɢoɞ ɪaɫɱɟɬa ɜ ɩɪoɝɪaɦɦɟ 300 ɦɟɫɹɰɟɜ, ɩɟɪɢoɞ oɤɭɩaɟɦoɫɬɢ 81 ɦɟɫɹɰ. 
ɗɤɫɩɥɭaɬaɰɢoɧɧɵɟ ɪaɫɯoɞɵ ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 8.2. 
 

Ɍaɛɥɢɰa 8.2 – ɗɤɫɩɥɭaɬaɰɢoɧɧɵɟ ɪaɫɯoɞɵ 
ɇaɢɦɟɧoɜaɧɢɟ ɋɬaɜɤa,ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧa,ɦɥɧ.ɪɭɛ. 

Ɋaɫɯoɞɵ ɧa oɩɥaɬɭ ɬɪɭɞa 107,7 286,92 

ɉɪoɱɢɟ ɪaɫɯoɞɵ 165,3 440,36 

ɂɬoɝo - 1209,45 

 
Oɬɱɢɫɥɟɧɢɹ ɧa ɪɟɦoɧɬ oɫɧoɜɧɵɯ ɩɪoɢɡɜoɞɫɬɜɟɧɧɵɯ ɮoɧɞoɜ 

oɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯoɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬoɢɦoɫɬɢ. ɍɞɟɥɶɧɵɟ ɡɧaɱɟɧɢɹ ɪaɫɯoɞoɜ 
ɧa ɪɟɦoɧɬ ɜ ɩɪoɰɟɧɬaɯ, ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 8.3 

 
Ɍaɛɥɢɰa 8.3 – ɍɞɟɥɶɧɵɟ ɡɧaɱɟɧɢɹ ɪaɫɯoɞoɜ ɧa ɪɟɦoɧɬ 

ɗɬaɩ ɩɪoɟɤɬa ȼɟɥɢɱɢɧa, % 
Oɬ 1 ɞo 5 ɥɟɬ 0,06 

Oɬ 6 ɞo 9 0,09 
Oɬ 10 ɞo 15 0,14 

 
Ɋaɫɯoɞɵ ɧa ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ oɪɝaɧɢɡaɰɢɣ ɪaɫɫɱɢɬaɧɵ ɢɫɯoɞɹ ɢɡ 

ɬaɪɢɮoɜ ɛɟɡ ɇȾɋ, ɩo ɞaɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧaɪɧɵɯ ɭɫɥoɜɢɣ ɉAO «ɊɭɫȽɢɞɪo»  
2018 ɝoɞa. Ɋaɫɯoɞɵ ɧa ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ oɪɝaɧɢɡaɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɟ 
8.4. 

 
Ɍaɛɥɢɰa 8.4 –Ɋaɫɯoɞɵ ɧa ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ oɪɝaɧɢɡaɰɢɣ 

ɇaɢɦɟɧoɜaɧɢɟ ɋɬaɜɤa ȼɟɥɢɱɢɧa,ɦɥɧ.ɪɭɛ. 

OAO "ɋO-ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 395,69 

OAO AɌɋ (aɞɦɢɧɢɫɬɪaɬoɪ ɬoɪɝoɜoɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 12,01 

OAO ɐɎɊ (ɰɟɧɬɪ ɮɢɧaɧɫoɜɵɯ ɪaɫɱɟɬoɜ) 0,000318 ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 4,12 

ɂɬoɝo - 411,87 

 
ɇaɥoɝ ɧa ɜoɞɭ, ɜ ɫooɬɜɟɬɫɬɜɢɢ ɫ ɧaɥoɝoɜɵɦ ɤoɞɟɤɫoɦ Ɋoɫɫɢɣɫɤoɣ 

Ɏɟɞɟɪaɰɢɢ ɞɥɹ ɪɟɤɢ ȿɧɢɫɟɣ, ɫoɫɬaɜɥɹɟɬ 4,8 ɪɭɛɥɹ ɡa 1ɬɵɫ.ɤȼɬ·ɱ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ 
(ɩoɫɬaɧoɜɥɟɧɢɟ ɉɪaɜɢɬɟɥɶɫɬɜa ɊɎ oɬ 30.12.2006ɝ. №876). 

Ɍɟɤɭɳɢɟ ɡaɬɪaɬɵ ɩo ɝɢɞɪoɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝoɞɵ ɷɤɫɩɥɭaɬaɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬaɛɥɢɰɟ 8.5. 
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Ɍaɛɥɢɰa 8.5 – Ɍɟɤɭɳɢɟ ɡaɬɪaɬɵ ɩo ɝɢɞɪoɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝoɞɵ ɩɪoɢɡɜoɞɫɬɜa 
ɷɥɟɤɬɪoɷɧɟɪɝɢɢ 

ɇaɢɦɟɧoɜaɧɢɟ 
Ƚoɞ ɪɟaɥɢɡaɰɢɢ ɩɪoɟɤɬa 

2025  2026 2027 2028 2029 
Aɦoɪɬɢɡaɰɢoɧɧɵɟ 

oɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 
3045,12 3045,12 545,12 545,12 545,12 

Ɋaɫɯoɞɵ ɧa ɫɬɪaɯoɜaɧɢɟ, 
ɦɥɧ.ɪɭɛ. 

-4,12 -0,37 10,43 24,27 39,48 

ɗɤɫɩɥɭaɬaɰɢoɧɧɵɟ 
ɡaɬɪaɬɵ, ɦɥɧ.ɪɭɛ. 

390,33 1110,94 1756,49 1861,58 1861,58 

Ɋaɫɯoɞɵ ɧa ɪɟɦoɧɬ 
ɩɪoɢɡɜoɞɫɬɜɟɧɧɵɯ 
ɮoɧɞoɜ, ɦɥɧ.ɪɭɛ. 

31,86 31,33 30,42 32,96 66,25 

Ɋaɫɯoɞɵ ɧa ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤoɦɩaɧɢɣ, ɦɥɧ.ɪɭɛ. 

86,36 245,79 388,62 411,87 411,87 

ɇaɥoɝ ɧa ɜoɞɭ, ɦɥɧ.ɪɭɛ. 14,82 47,15 77,23 83,52 83,52 
ɂɬoɝo, ɦɥɧ.ɪɭɛ. 3564,36 4479,96 2808,32 2 959,79 3 007,82 

 
ɋɬɪɭɤɬɭɪa ɬɟɤɭɳɢɯ ɡaɬɪaɬ ɩɪɟɞɫɬaɜɥɟɧa ɧa ɪɢɫɭɧɤɟ 8.1. 
 

 
Ɋɢɫɭɧoɤ 8.1 – ɋɬɪɭɤɬɭɪa ɬɟɤɭɳɢɯ ɡaɬɪaɬ,% 

 
ȼɵɜoɞ: ɇaɢɛoɥɶɲɢɦɢ ɬɟɤɭɳɢɦɢ ɡaɬɪaɬaɦɢ ɹɜɥɹɸɬɫɹ ɪaɫɯoɞɵ ɧa 

ɫɬɪaɯoɜaɧɢɟ, ɷɤɫɩɥɭaɬaɰɢoɧɧɵɟ ɡaɬɪaɬɵ, aɦoɪɬɢɡaɰɢoɧɧɵɟ oɬɱɢɫɥɟɧɢɹ, ɬaɤ ɤaɤ 
oɫɧoɜɧɵɟ ɮoɧɞɵ ɢɦɟɸɬ ɛoɥɶɲɭɸ ɜɟɥɢɱɢɧɭ. 

 
8.3 ɇaɥoɝoɜɵɟ ɪaɫɯoɞɵ 
 

ɇaɥoɝoɜɵɟ ɪaɫɯoɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧoɣ ɫɬaɬɶɟɣ oɬɬoɤoɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩoɫɥɟ ɡaɜɟɪɲɟɧɢɹ ɫɬɪoɢɬɟɥɶɫɬɜa ɩɪoɟɤɬɢɪɭɟɦoɣ Ƚɗɋ. Ɂɧaɱɢɬɟɥɶɧaɹ ɢɯ ɱaɫɬɶ 
oɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢoɧaɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫooɬɜɟɬɫɬɜɢɢ ɫ ɇaɥoɝoɜɵɦ ɤoɞɟɤɫoɦ ɊɎ. 
ɋɭɳɟɫɬɜɭɟɬ ɜoɡɦoɠɧoɫɬɶ ɜɜɟɞɟɧɢɹ ɥɶɝoɬɧoɝo ɩɟɪɢoɞa, ɱɬo ɫɭɳɟɫɬɜɟɧɧo 
ɩoɜɥɢɹɟɬ ɧa ɩoɤaɡaɬɟɥɢ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɩɪoɟɤɬɢɪɭɟɦoɝo oɛɴɟɤɬa. 

17%

41%

29%

3%
8%

2% А̥о̬т̛̚а̶̛о̦̦ые 
отч̛̭ле̛̦́ 

ˀа̵̭оды ̦а ̭т̬а̵о̏а̛̦е

Эк̭плуата̶̛о̦̦ые ̚ат̬аты

ˀа̵̭од ̦а ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̦̦ы̵ ̴о̦до̏

ˀа̵̭оды ̦а у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥па̛̦̜

ʻало̐ ̦а ̏оду
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ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧaɥoɝɢ: 
 ɇaɥoɝ ɧa ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧoɫɵ ɜ ɫoɰɢaɥɶɧɵɟ ɮoɧɞɵ – 34%; 
 ɇaɥoɝ ɧa ɢɦɭɳɟɫɬɜo – 2,2% 
 ɇaɥoɝ ɧa ɜoɞɭ ɧa 1ɬɵɫ.ɤȼɬ·ɱ – 4,8ɪɭɛ. 

ɉɪɟɞɩoɥaɝaɟɦɵɟ ɧaɥoɝoɜɵɟ ɪaɫɯoɞɵ ɩɪɢ oɬɫɭɬɫɬɜɢɢ ɥɶɝoɬ ɡa ɩɟɪɢoɞ 
2025–2029 ɝoɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɟ 8.6. 

 
Ɍaɛɥɢɰa 8.6 – ɇaɥoɝoɜɵɟ ɪaɫɯoɞɵ 

ɇaɢɦɟɧoɜaɧɢɟ 
Ƚoɞ ɪɟaɥɢɡaɰɢɢ ɩɪoɟɤɬa 

2025  2026 2027 2028 2029 
ɇaɥoɝ ɧa ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ.  1290,94 3369,73 3767,86 3875,02 

ɇȾɋ, ɦɥɧ.ɪɭɛ.   2544,83 3620,92 3710,11 
ȼɡɧoɫɵ ɜ ɫoɰɢaɥɶɧɵɟ ɮoɧɞɵ, 

ɦɥɧ.ɪɭɛ. 
630,05 1941,32 6578,47 8046,97 8231,33 

ɇaɥoɝ ɧa ɢɦɭɳɟɫɬɜo, ɦɥɧ.ɪɭɛ. 589,36 577,36 560,79 548,79 536,80 
ɂɬoɝo, ɦɥɧ.ɪɭɛ. 1219,40 3809,62 13053,82 15984,54 16353,26 

  
8.4 Oɰɟɧɤa ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ Ɏoɪɦoɣ oɬɪaɠɟɧɢɹ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɩɪoɢɡɜoɞɫɬɜɟɧɧoɣ 

ɞɟɹɬɟɥɶɧoɫɬɢ Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɩo ɩɪoɢɡɜoɞɫɬɜɭ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ 
«Oɬɱɟɬ o ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤaɯ». 

ȼ oɬɱɟɬɟ oɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩoɤaɡaɬɟɥɢ: 
 ɜaɥoɜaɹ ɩɪɢɛɵɥɶ; 
 ɧaɥoɝooɛɥaɝaɟɦaɹ ɩɪɢɛɵɥɶ; 
 ɪaɡɦɟɪɵ ɜɵɩɥaɬ ɩo ɧaɥoɝɭ ɧa ɩɪɢɛɵɥɶ; 
 ɱɢɫɬaɹ ɩɪɢɛɵɥɶ. 

Ƚoɞoɜaɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝoɞɵ ɷɤɫɩɥɭaɬaɰɢɢ ɩɪɟɞɫɬaɜɥɟɧa ɜ ɬaɛɥɢɰɟ  
8.7. 

 
Ɍaɛɥɢɰa 8.7 – Ƚoɞoɜaɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝoɞɵ ɷɤɫɩɥɭaɬaɰɢɢ 

ɇaɢɦɟɧoɜaɧɢɟ 
Ƚoɞ ɪɟaɥɢɡaɰɢɢ ɩɪoɟɤɬa 

2025 2026 2027 2028 2029 

ȼɵɪɭɱɤa(ɧɟɬɬo),ɦɥɧ.ɪɭɛ. 3888,0
6 

11384 18542,72 20157,54 20651 

Ɍɟɤɭɳɢɟ ɪaɫɯoɞɵ,ɦɥɧ.ɪɭɛ. 3564,3
6 

4479,9 2808,32 2959,79 3007,8 

EBITDA(ȼaɥoɜaɹ ɩɪɢɛɵɥɶ),ɦɥɧ.ɪɭɛ. 323,69 6 904,2 15734,40 17197,74 17643 

ɋɤoɪɪɟɤɬɢɪoɜaɧɧɵɣ ɧaɥoɝ ɧa ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭ. 

323,69 6 904,2 15734,40 17197,74 17643 

NOPAT(ɑɢɫɬaɹ ɩɪɢɛɵɥɶ),ɦɥɧ.ɪɭɛ. 64,75 1380,8 3146,88 3439,55 3528,7 

ɋɩɪaɜoɱɧo:ɋɬaɜɤa ɧaɥoɝa ɧa ɩɪɢɛɵɥɶɌ,% 20 20 20 20 20 
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ɉɪɢ aɧaɥɢɡɟ ɞɟɧɟɠɧɵɯ ɩoɬoɤoɜ, ɦoɠɧo ɩoɫɬɪoɢɬɶ ɧaɝɥɹɞɧɵɣ ɝɪaɮɢɤ 
Cash-Flow. 

ɇa ɪɢɫɭɧɤɟ 8.2 ɩɪɟɞɫɬaɜɥɟɧ ɝɪaɮɢɤ Cash-Flow ɫ ɭɤaɡaɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 
ɷɬaɩoɜ ɫɬɪoɢɬɟɥɶɫɬɜa ɫɬaɧɰɢɢ. 

 
Ɋɢɫɭɧoɤ 8.2 – Ƚɪaɮɢɤ Cash-Flow 

 
ɋɬɪoɢɬɟɥɶɧɵɣ ɩɟɪɢoɞ ɫoɫɬaɜɥɹɟɬ oɤoɥo 3 ɥɟɬ. Oɫoɛɟɧɧoɫɬɶ ɝɪaɮɢɤa (ɟɝo 

oɪɢɟɧɬɢɪoɜaɧɧoɫɬɶ ɜ oɬɪɢɰaɬɟɥɶɧɭɸ ɫɬoɪoɧɭ) ɫɜɹɡaɧa ɫ ɜɵɫoɤɢɦɢ 
ɤaɩɢɬaɥoɜɥoɠɟɧɢɹɦɢ. ɇɟɛoɥɶɲoɟ ɱɢɫɥo ɱaɫoɜ ɢɫɩoɥɶɡoɜaɧɢɹ ɭɫɬaɧoɜɥɟɧɧoɣ 
ɦoɳɧoɫɬɢ, ɜɵɫoɤɢɟ ɧaɥoɝɢ ɩɪɢɜoɞɹɬ ɤ ɫɧɢɠɟɧɢɸ ɩɪɢɛɵɥɢ, ɱɬo ɬaɤɠɟ 
oɤaɡɵɜaɟɬ ɧɟɝaɬɢɜɧoɟ ɜɥɢɹɧɢɟ. 
 

8.5 Oɰɟɧɤa ɢɧɜɟɫɬɢɰɢoɧɧoɝo ɩɪoɟɤɬa 
 
Ƚɥaɜɧoɣ ɰɟɥɶɸ oɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢoɧɧoɝo ɩɪoɟɤɬa ɹɜɥɹɟɬɫɹ oɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫooɛɪaɡɧoɫɬɢ ɪɟaɥɢɡaɰɢɢ ɩɪoɟɤɬa, ɫ ɭɱɟɬoɦ ɭɫɥoɜɢɣ Ɂaɤaɡɱɢɤa 
(ɋɰɟɧaɪɧɵɟ ɭɫɥoɜɢɹ ɉAO «ɊɭɫȽɢɞɪo» oɬ 16.01.2017 №9). 

 
8.5.1 Ɇɟɬoɞoɥoɝɢɹ ɢ ɢɫɯoɞɧɵɟ ɞaɧɧɵɟ oɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢoɧɧoɝo 

ɩɪoɟɤɬa 
 

ɐɟɥɶɸ oɰɟɧɤɢ ɹɜɥɹɟɬɫɹ oɩɪɟɞɟɥɟɧɢɟ ɩoɤaɡaɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɩɪoɟɤɬa, 
ɤ ɬaɤɢɦ ɩoɤaɡaɬɟɥɹɦ oɬɧoɫɹɬɫɹ: 

 
1. ɑɢɫɬɵɣ, ɞɢɫɤoɧɬɢɪoɜaɧɧɵɣ ɞoɯoɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧoɫɬɢ 
3. ɋɪoɤ oɤɭɩaɟɦoɫɬɢ 
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4. ɂ ɬ.ɞ. 
Ɋaɫɱёɬ ɩoɤaɡaɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɩɪoɟɤɬa ɜɵɩoɥɧɹɟɬɫɹ ɜ ɫooɬɜɟɬɫɬɜɢɢ 

ɫ: 
a) «Ɇɟɬoɞɢɱɟɫɤɢɟ ɪɟɤoɦɟɧɞaɰɢɢ ɩo oɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɢ ɪaɡɪaɛoɬɤɟ 

ɢɧɜɟɫɬɢɰɢoɧɧɵɯ ɩɪoɟɤɬoɜ ɢ ɛɢɡɧɟɫ-ɩɥaɧoɜ ɜ ɷɥɟɤɬɪoɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤaɡoɦ OAO ɊAO «ȿɗɋ Ɋoɫɫɢɢ» oɬ 07.02.2000ɝ. № 54 ɧa 
oɫɧoɜaɧɢɢ Ɂaɤɥɸɱɟɧɢɹ Ƚɥaɜɝoɫɷɤɫɩɟɪɬɢɡɵ Ɋoɫɫɢɢ oɬ 26.05.1999ɝ. №24-16-1/20-
113; 

ɛ)«Ɇɟɬoɞɢɱɟɫɤɢɟ ɪɟɤoɦɟɧɞaɰɢɢ ɩo oɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɢ ɪaɡɪaɛoɬɤɟ 
ɢɧɜɟɫɬɢɰɢoɧɧɵɯ ɩɪoɟɤɬoɜ ɢ ɛɢɡɧɟɫ-ɩɥaɧoɜ ɜ ɷɥɟɤɬɪoɷɧɟɪɝɟɬɢɤɟ ɧa ɫɬaɞɢɢ 
ɩɪɟɞɌɗO ɢ ɌɗO», Ɇoɫɤɜa, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊAO «ȿɗɋ Ɋoɫɫɢɢ» oɬ 
31.03.2008ɝ № 155 ɢ Ƚɥaɜɝoɫɷɤɫɩɟɪɬɢɡoɣ Ɋoɫɫɢɢ oɬ 26.05.99ɝ. №24-16-1/20-113. 

ȼ)ɉɪɢɥoɠɟɧɢɟ ɤ ɩɪɢɤaɡɭ OAO «ɊɭɫȽɢɞɪo» oɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧaɪɧɵɟ ɭɫɥoɜɢɹ OAO «ɊɭɫȽɢɞɪo» ɧa 2017-2042 ɝɝ.» 

Ɋaɫɱёɬɵ ɩɪoɜoɞɢɥɢɫɶ ɫ ɢɫɩoɥɶɡoɜaɧɢɟɦ ɥɢɰɟɧɡɢoɧɧoɣ ɜɟɪɫɢɢ 
ɩɪoɝɪaɦɦɧoɝo ɩɪoɞɭɤɬa ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ oɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɢɧɜɟɫɬɢɰɢoɧɧoɝo ɩɪoɟɤɬa ɩɪɢɧɢɦaɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩoɫɵɥɤɢ: 

1) ɉɟɪɢoɞ ɩɪoɝɧoɡɢɪoɜaɧɢɹ ɞɥɹ Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɫoɫɬaɜɥɹɟɬ 20ɥɟɬ, ɜ 
ɫooɬɜɟɬɫɬɜɢɢ ɫo ɫɪoɤoɦ ɫɥɭɠɛɵ oɫɧoɜɧoɝo oɛoɪɭɞoɜaɧɢɹ. 

2) ɂɫɩoɥɶɡɭɟɦaɹ ɩɪɢ oɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɢɧɮoɪɦaɰɢɹ oɬɪaɠaɟɬ 
ɷɤoɧoɦɢɱɟɫɤɭɸ ɫɢɬɭaɰɢɸ, ɫɥoɠɢɜɲɭɸɫɹ ɧa 1 ɤɜ. 2019 ɝoɞa. 

3) ɉɪɟɞɩoɥaɝaɟɬɫɹ ɱɬo ɜ ɬɟɱɟɧɢɢ ɩɪoɝɧoɡɧoɝo ɩɟɪɢoɞa ɧɟ ɛɭɞɟɬ ɩɪoɢɫɯoɞɢɬɶ 
ɝɥoɛaɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤoɧoɦɢɱɟɫɤoɣ ɫɢɬɭaɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪaɜɢɥ ɢ ɡaɤoɧoɜ. 
 
8.5.2 ɉoɤaɡaɬɟɥɢ ɤoɦɦɟɪɱɟɫɤoɣ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɩɪoɟɤɬa 

 

ɗɮɮɟɤɬɢɜɧoɫɬɶ ɩɪoɟɤɬa ɯaɪaɤɬɟɪɢɡɭɟɬɫɹ ɫɢɫɬɟɦoɣ ɩoɤaɡaɬɟɥɟɣ, 
oɬɪaɠaɸɳɢɯ ɫooɬɧoɲɟɧɢɟ ɡaɬɪaɬ ɢ ɪɟɡɭɥɶɬaɬoɜ ɩɪɢɦɟɧɢɬɟɥɶɧo ɤ ɢɧɬɟɪɟɫaɦ ɟɝo 
ɭɱaɫɬɧɢɤoɜ. 

 Oɫɧoɜɧɵɟ ɩoɤaɡaɬɟɥɢ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɪɟaɥɢɡaɰɢɢ ɩɪoɟɤɬa ɩɪɟɞɫɬaɜɥɟɧɵ 
ɜ ɬaɛɥɢɰɟ 8.8. 
 

Ɍaɛɥɢɰa 8.8 – ɉoɤaɡaɬɟɥɢ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬaɜɤa ɞɢɫɤoɧɬɢɪoɜaɧɢɹ, % 11,6 

ɉɟɪɢoɞ oɤɭɩaɟɦoɫɬɢ - PB, ɦɟɫ. 113 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞoɯoɞ – NPV, ɦɥɧ. ɪɭɛ. 26 894,92 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧoɫɬɢ - PI 1,94 

ɋɟɛɟɫɬoɢɦoɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,1 

ɍɞɟɥɶɧɵɟ ɤaɩɢɬaɥoɜɥoɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 75632,14 
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8.5.3 Ȼɸɞɠɟɬɧaɹ ɷɮɮɟɤɬɢɜɧoɫɬɶ 
 

ɉoɤaɡaɬɟɥɢ ɛɸɞɠɟɬɧoɣ ɷɮɮɟɤɬɢɜɧoɫɬɢ oɬɪaɠaɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬaɬoɜ 
oɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪoɟɤɬa ɧa ɞoɯoɞɵ ɢ ɪaɫɯoɞɵ ɮɟɞɟɪaɥɶɧoɝo ɢ ɪɟɝɢoɧaɥɶɧoɝo 
ɛɸɞɠɟɬoɜ. ɉoɤaɡaɬɟɥɢ ɛɸɞɠɟɬɧoɣ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɪaɫɫɱɢɬɵɜaɸɬɫɹ ɧa 
oɫɧoɜaɧɢɢ oɩɪɟɞɟɥɟɧɢɹ ɩoɬoɤa ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ʉ ɩɪɢɬoɤaɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ oɬɧoɫɢɬɫɹ ɩɪɢɬoɤɢ oɬ ɧaɥoɝoɜ, 
ɭɫɬaɧoɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡaɤoɧoɞaɬɟɥɶɫɬɜoɦ. ɉɪɟɞɩoɥaɝaɟɦɵɟ ɧaɥoɝoɜɵɟ 
ɩoɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪaɥɶɧɵɣ ɢ ɪɟɝɢoɧaɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 
8.9. 

Ɍaɛɥɢɰa 8.9 – ɉɪɟɞɩoɥaɝaɟɦɵɟ ɧaɥoɝoɜɵɟ ɩoɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪaɥɶɧɵɟ ɢ 
ɪɟɝɢoɧaɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚoɞɵ 2025 2026 2027 2028 2029 

ȼ ɮɟɞɟɪaɥɶɧɵɣ ɛɸɞɠɟɬ,ɦɥɧ.ɪɭɛ. 9455,14 9719,02 9985,51 10226,97 10461,2
9 ȼ ɪɟɝɢoɧaɥɶɧɵɣ ɛɸɞɠɟɬ,ɦɥɧ.ɪɭɛ. 14,97 1338,24 5991,95 7472,45 7668,79 

ɇaɥoɝoɜɵɟ ɩoɫɬɭɩɥɟɧɢɹ,ɦɥɧ.ɪɭɛ. 9470,11 11057,26 15977,46 17699,42 18130,0
8 ȼɵɜoɞ: ɇaɥoɝoɜɵɟ ɩoɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜaɸɬɫɹ ɢɡ–ɡa ɩoɜɵɲɟɧɢɹ 

ɜɵɪɭɱɤɢ oɬ ɪɟaɥɢɡaɰɢɢ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ. 
 

8.6 Aɧaɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧoɫɬɢ 
 
ɂɧɜɟɫɬɢɰɢɢ – ɜɥoɠɟɧɢɹ ɤaɩɢɬaɥa ɫ ɰɟɥɶɸ ɩoɥɭɱɟɧɢɹ ɩɪɢɛɵɥɢ. 

ɂɧɜɟɫɬɢɰɢɢ ɹɜɥɹɸɬɫɹ ɧɟoɬɴɟɦɥɟɦoɣ ɱaɫɬɶɸ ɫoɜɪɟɦɟɧɧoɣ ɷɤoɧoɦɢɤɢ. Oɬ 
ɤɪɟɞɢɬoɜ ɢɧɜɟɫɬɢɰɢɢ oɬɥɢɱaɸɬɫɹ ɫɬɟɩɟɧɶɸ ɪɢɫɤa ɞɥɹ ɢɧɜɟɫɬoɪa (ɤɪɟɞɢɬoɪa) — 
ɤɪɟɞɢɬ ɢ ɩɪoɰɟɧɬɵ ɧɟoɛɯoɞɢɦo ɜoɡɜɪaɳaɬɶ ɜ oɝoɜoɪёɧɧɵɟ ɫɪoɤɢ ɧɟɡaɜɢɫɢɦo oɬ 
ɩɪɢɛɵɥɶɧoɫɬɢ ɩɪoɟɤɬa, ɢɧɜɟɫɬɢɰɢɢ (ɢɧɜɟɫɬɢɪoɜaɧɧɵɣ ɤaɩɢɬaɥ) ɜoɡɜɪaɳaɸɬɫɹ 
ɢ ɩɪɢɧoɫɹɬ ɞoɯoɞ ɬoɥɶɤo ɜ ɩɪɢɛɵɥɶɧɵɯ ɩɪoɟɤɬaɯ. ȿɫɥɢ ɩɪoɟɤɬ ɭɛɵɬoɱɟɧ — 
ɢɧɜɟɫɬɢɰɢɢ ɦoɝɭɬ ɛɵɬɶ ɭɬɪaɱɟɧɵ ɩoɥɧoɫɬɶɸ ɢɥɢ ɱaɫɬɢɱɧo.  

ȼɵɪɭɱɤa (oɛoɪoɬ, oɛɴёɦ ɩɪoɞaɠ) — ɤoɥɢɱɟɫɬɜo ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɢɥɢ 
ɢɧɵɯ ɛɥaɝ, ɩoɥɭɱaɟɦɵɯ ɤoɦɩaɧɢɟɣ ɡa oɩɪɟɞɟɥёɧɧɵɣ ɩɟɪɢoɞ ɟё ɞɟɹɬɟɥɶɧoɫɬɢ, ɜ 
oɫɧoɜɧoɦ ɡa ɫɱёɬ ɩɪoɞaɠɢ ɬoɜaɪoɜ ɢɥɢ ɭɫɥɭɝ ɫɜoɢɦ ɤɥɢɟɧɬaɦ. 

ȼɥɢɹɧɢɟ ɜɵɛɪaɧɧɵɯ ɩoɤaɡaɬɟɥɟɣ ɧa ɢɡɦɟɧɟɧɢɟ ɱɢɫɬoɝo ɩɪɢɜɟɞɟɧɧoɝo 
ɞoɯoɞa ɩoɤaɡaɧo ɧa ɫɥɟɞɭɸɳɢɯ ɪɢɫɭɧɤaɯ 8.3 – 8.6. 
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Ɋɢɫɭɧoɤ 8.3 – ɂɡɦɟɧɟɧɢɹ NPV oɬ ɢɡɦɟɧɟɧɢɹ ɫɬaɜɤɢ ɧaɥoɝoɜ, % 

 
ȼɵɜoɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬaɜɤɢ ɧaɥoɝoɜ ɩɪɢɜoɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧaɱɟɧɢɹ 

NPV, ɭɦɟɧɶɲɟɧɢɟ ɞaёɬ oɛɪaɬɧɵɣ ɷɮɮɟɤɬ. 

 
Ɋɢɫɭɧoɤ 8.4 – ɂɡɦɟɧɟɧɢɹ NPV oɬ ɢɡɦɟɧɟɧɢɹ oɛɴёɦa ɢɧɜɟɫɬɢɰɢɣ, % 

 
ȼɵɜoɞ: ɑɟɦ ɛoɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤaɟɬɫɹ ɞɥɹ ɪɟaɥɢɡaɰɢɢ ɩɪoɟɤɬa, 

ɬɟɦ ɦɟɧɶɲɟ NPV. 
 

 
Ɋɢɫɭɧoɤ 8.5 – ɂɡɦɟɧɟɧɢɹ NPV oɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬa 

ɷɥɟɤɬɪoɷɧɟɪɝɢɢ,% 
 
ȼɵɜoɞ: ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬa ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɩɪoɢɫɯoɞɢɬ ɪoɫɬ 

ɩɪɢɛɵɥɢ, ɫɥɟɞoɜaɬɟɥɶɧo, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧoɫɬɢ ɪaɫɬɟɬ. 
 

15

16

17

18

19

20

21

-20 -15 -10 -5 0 5 10 15 20
N

P
V

, 
̥

л̬
д.

 ̬
у̍

.
И̥̚е̦е̛̦е ̭т̌̏к̛ ̦̌ло̐о̏, %

15

16

17

18

19

20

-20 -15 -10 -5 0 5 10 15 20

N
P

V
, 

̥
л̬

д.
 ̬

у̍
.

И̥̚е̦е̛̦е о̻̍е̥̌ ̛̦̏е̭т̛ц̛̜, %

10

12

14

16

18

20

22

24

26

-20 -15 -10 -5 0 5 10 15 20

N
P

V
, 

̥
л̬

д.
 ̬

у̍
.

И̥̚е̦е̛̦е це̦̼ ̭̼̍т̌, %



107 
 

 

Ɋɢɫɭɧoɤ 8.6 – ɂɡɦɟɧɟɧɢɹ NPV oɬ ɢɡɦɟɧɟɧɢɹ ɫɬaɜɤɢ ɞɢɫɤoɧɬɢɪoɜaɧɢɹ,% 
 
ȼɵɜoɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬaɜɤɢ ɞɢɫɤoɧɬɢɪoɜaɧɢɹ ɩɪɢɜoɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 

ɜɟɥɢɱɢɧɵ NPV. 
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9 ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɭɪoɜɧɟɣ ɛɶɟɮoɜ, ɫoɜɪɟɦɟɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɪɟɲɟɧɢɹ 

 
Ȼɶɟɮ – ɷɬo ɱaɫɬɶ ɜoɞɧoɝo oɛɴɟɤɬa, ɩɪɢɦɵɤaɸɳɟɝo ɤ ɝɢɞɪoɬɟɯɧɢɱɟɫɤoɦɭ 

ɫooɪɭɠɟɧɢɸ. ɑaɫɬɶ ɜoɞoɟɦa, ɪaɫɩoɥoɠɟɧɧaɹ ɩo ɬɟɱɟɧɢɸ ɜɵɲɟ ɩɥoɬɢɧɵ 
ɧaɡɵɜaɟɬɫɹ ɜɟɪɯɧɢɦ ɛɶɟɮoɦ (ȼȻ). ɑaɫɬɶ ɜoɞoёɦa, ɪaɫɩoɥoɠɟɧɧaɹ ɩo ɬɟɱɟɧɢɸ 
ɧɢɠɟ ɩɥoɬɢɧɵ ɧaɡɵɜaɟɬɫɹ ɧɢɠɧɢɦ ɛɶɟɮoɦ (ɇȻ) ɫooɬɜɟɬɫɬɜɟɧɧo. 

ɑɟɦ ɭɪoɜɟɧɶ ɜoɞoɯɪaɧɢɥɢɳa ɛoɥɶɲɟ, ɬɟɦ ɛoɥɶɲɟ ɧaɝɪɭɡɤa ɧa 
ɝɢɞɪoɬɟɯɧɢɱɟɫɤoɟ ɫooɪɭɠɟɧɢɟ, ɩoɷɬoɦɭ, oɫɧoɜɧɵɦ ɤoɧɬɪoɥɢɪɭɟɦɵɦ 
ɩaɪaɦɟɬɪoɦ ɹɜɥɹɟɬɫɹ ɝɢɞɪoɫɬaɬɢɱɟɫɤoɟ ɜoɡɞɟɣɫɬɜɢɟ ɧa ɫooɪɭɠɟɧɢɟ. ȼɫɟ ɜɢɞɵ 
ɧaɛɥɸɞɟɧɢɣ aɧaɥɢɡɢɪɭɸɬɫɹ ɫ ɭɱaɫɬɢɟɦ ɷɬoɝo ɩaɪaɦɟɬɪa. Ɍaɤ ɠɟ ɭɪoɜɟɧɶ 
ɜoɞoɯɪaɧɢɥɢɳa ɢɝɪaɟɬ ɜaɠɧɭɸ ɪoɥɶ ɜ ɜɵɪaɛoɬɤɟ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ. ɉoɬoɦɭ ɱɬo 
ɡɞɟɫɶ ɜaɠɧa ɪaɡɧɢɰa ɦɟɠɞɭ ȼȻ ɢ ɇȻ, ɱɬo ɢ ɹɜɥɹɟɬɫɹ ɧaɩoɪoɦ ɜoɞɵ. ɉɪɢ 
ɢɡɦɟɪɟɧɢɢ ɭɪoɜɧɟɣ ɛɶɟɮoɜ ɬaɤ ɠɟ ɤoɧɬɪoɥɢɪɭɟɬɫɹ ɭɱɟɬ ɪaɫɯoɞa ɜoɞɵ ɱɟɪɟɡ 
ɜoɞoɫɥɢɜɧɭɸ ɩɥoɬɢɧɭ ɢ ɜɟɞɟɬɫɹ ɪaɫɱɟɬ ɡaɩaɫa ɜoɞɵ ɜ ɜoɞoɯɪaɧɢɥɢɳɟ. 

ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɭɪoɜɧɟɣ ɛɶɟɮoɜ ɜ ɪaɡɧoɟ ɜɪɟɦɹ ɢɦɟɥɢ ɪaɡɧɵɟ 
ɤoɧɫɬɪɭɤɰɢɢ. Ɋaɧɟɟ, ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɭɪoɜɧɟɣ ɛɶɟɮoɜ ɜ oɫɧoɜɧoɦ ɩɪɢɦɟɧɹɥɢɫɶ 
ɭɪoɜɧɟɦɟɪɵ ɬɢɩa ɫɟɥɶɫɢɧɧoɝo ɞaɬɱɢɤa, ɤoɬoɪɵɟ ɜɫɥɟɞɫɬɜɢɟ ɫoɜɪɟɦɟɧɧɵɯ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɛɵɥɢ ɡaɦɟɧɟɧɵ ɧa ɛoɥɟɟ ɬoɱɧɵɟ ɢ ɩɪoɫɬɵɟ ɜ 
ɷɤɫɩɥɭaɬaɰɢɢ ɞaɬɱɢɤɢ ɢɡɦɟɪɟɧɢɣ.  

ȼ ɞaɧɧɵɣ ɦoɦɟɧɬ oɫɧoɜɧɵɦɢ ɦɟɬoɞaɦɢ ɢɡɦɟɪɟɧɢɣ ɧa Ƚɗɋ ɹɜɥɹɸɬɫɹ 
ɥaɡɟɪɧɵɟ, ɝɢɞɪoɫɬaɬɢɱɟɫɤɢɟ ɢ  ɩɶɟɡoɦɟɬɪɢɱɟɫɤɢɟ ɭɪoɜɧɟɦɟɪɵ , ɪɟɠɟ ɧa ɛaɡɟ 
ɫɟɥɶɫɢɧ-ɞaɬɱɢɤoɜ. ȼ ɪaɦɤaɯ ɫɩɟɰɜoɩɪoɫa ɦɵ ɪaɫɫɦoɬɪɢɦ ɩoɞɪoɛɧo ɤaɠɞɵɣ ɢɡ 
ɷɬɢɯ ɦɟɬoɞoɜ. 

 
9.1 ɍɪoɜɧɟɦɟɪɵ ɬɢɩa ɫɟɥɶɫɢɧɧoɝo ɞaɬɱɢɤa – ɭɪoɜɧɟɦɟɪa 
 
ɋɟɥɶɫɢɧɧaɹ ɫɢɫɬɟɦa ɫoɫɬoɢɬ ɢɡ ɫɟɥɶɫɢɧa-ɞaɬɱɢɤa (ɜɟɞɭɳɟɝo) ɢ ɫɟɥɶɫɢɧa-

ɩɪɢɟɦɧɢɤa (ɜɟɞoɦoɝo), ɢɦɟɸɳɢɯ oɞɢɧaɤoɜɭɸ ɤoɧɫɬɪɭɤɬɰɢɸ. 
ɋɟɥɶɫɢɧ ɩɪɟɞɫɬaɜɥɹɟɬ ɫoɛoɣ ɧɟɛoɥɶɲɭɸ ɫɢɧɯɪoɧɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɦaɲɢɧɭ ɫ ɞɜɭɦɹ oɛɦoɬɤaɦɢ (ɪɢɫɭɧoɤ 9.1, ɛ). Oɞɧa ɢɡ ɧɢɯ (oɞɧoɮaɡɧaɹ – 
oɛɦoɬɤa ɜoɡɛɭɠɞɟɧɢɹ Oȼ) ɩoɞɤɥɸɱaɟɬɫɹ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧoɝo ɬoɤa, a ɤoɧɰɵ 
ɞɪɭɝoɣ (ɬɪɟɯɮaɡɧoɣ – oɛɦoɬɤɢ ɫɢɧɯɪoɧɢɡaɰɢɢ Oɋ) ɫoɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫoɛoɣ. 
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Ɋɢɫɭɧoɤ 9.1 – ɍɫɬɪoɣɫɬɜo ɭɪoɜɧɟɦɟɪa ɬɢɩa (a) ɢ ɫɯɟɦa ɫɟɥɶɫɢɧɧoɣ 
ɩɟɪɟɞaɱɢ ɪɟɡɭɥɶɬaɬoɜ ɢɡɦɟɪɟɧɢɣ (ɛ) 

ɍɪoɜɧɟɦɟɪ ɫoɫɬoɢɬ ɢɡ ɩoɩɥaɜɤa 11, ɬɪoɫa 10, ɧaɦoɬaɧɧoɝo ɧa ɛaɪaɛaɧ 6. 
Ȼaɪaɛaɧ ɫɜɹɡaɧ ɫo ɜɫɩoɦoɝaɬɟɥɶɧɵɦ ɛaɪaɛaɧoɦ 2 ɩɪɢ ɩoɦoɳɢ ɜaɥa 5, ɧa 
ɤoɬoɪoɦ ɩɪɢ ɩoɦoɳɢ ɬɪoɫa ɡaɤɪɟɩɥёɧ ɩɪoɬɢɜoɜɟɫ 1. ɇa ɜaɥɭ 5 ɧaɯoɞɢɬɫɹ 
ɲɟɫɬɟɪёɧɤa, ɤoɬoɪaɹ ɩɟɪɟɞaёɬ ɜɪaɳɟɧɢɟ ɲɟɫɬɟɪёɧɤɟ 7, a ɱɟɪɟɡ ɧɟё ɫɱɟɬɧoɦɭ 
ɦɟɯaɧɢɡɦɭ 3. ɑɟɪɟɡ ɲɟɫɬɟɪɧɸ 8 ɜɪaɳɟɧɢɟ ɩɟɪɟɞaёɬɫɹ ɫɟɥɶɫɢɧɭ 9. 

ɉɪɢ oɞɢɧaɤoɜɵɯ ɩoɥoɠɟɧɢɹɯ oɛɦoɬoɤ ɫɢɧɯɪoɧɢɡaɰɢɢ ɞaɬɱɢɤa ɢ 
ɩɪɢёɦɧɢɤa oɬɧoɫɢɬɟɥɶɧo oɛɦoɬoɤ ɜoɡɛɭɠɞɟɧɢɹ, ɢɧɞɭɤɬɢɪɭɟɦɵɟ ɗȾɋ ɪaɜɧɵ ɩo 
ɜɟɥɢɱɢɧɟ, ɢ ɧaɩɪaɜɥɟɧɵ ɜɫɬɪɟɱɧo. ȼ ɪɟɡɭɥɶɬaɬɟ ɬoɤ ɜ ɰɟɩɢ ɬɪɟɯɮaɡɧɵɯ oɛɦoɬoɤ 
oɬɫɭɬɫɬɜɭɟɬ.  

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɭɪoɜɧɹ ɪoɬoɪ ɫɟɥɶɫɢɧa – ɞaɬɱɢɤa (Ⱦɋɍ – 1Ɇ) 
ɩoɜoɪaɱɢɜaɟɬɫɹ ɧa ɧɟɤoɬoɪɵɣ ɭɝoɥ, ɗȾɋ ɜ ɬɪɟɯɮaɡɧɵɯ oɛɦoɬɤaɯ ɫɟɥɶɫɢɧoɜ 
oɤaɡɵɜaɸɬɫɹ ɪaɡɥɢɱɧɵɦɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝo ɜoɡɧɢɤaɟɬ ɭɪaɜɧɢɬɟɥɶɧɵɣ ɬoɤ. 
ȼɡaɢɦoɞɟɣɫɬɜɢɟ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɦaɝɧɢɬɧɵɯ ɩoɬoɤoɜ ɪoɬoɪoɜ ɢ oɛɦoɬoɤ 
ɜoɡɛɭɠɞɟɧɢɹ ɫoɡɞaɟɬ ɧa oɫɹɯ ɪoɬoɪoɜ ɫɢɧɯɪoɧɢɡɢɪɭɸɳɢɟ ɦoɦɟɧɬɵ, ɱɬo 
ɜɵɡɵɜaɟɬ ɩoɜoɪoɬ ɪoɬoɪa ɩɪɢёɦɧɢɤa (ɍɋɉ – 1Ɇ) ɧa ɬoɬ ɠɟ ɭɝoɥ, ɧa ɤoɬoɪɵɣ 
ɛɵɥ, ɩoɜɟɪɧɭɬ ɫɟɥɶɫɢɧ ɞaɬɱɢɤa, ɬ.ɟ. ɞo ɭɪaɜɧoɜɟɲɢɜaɧɢɹ ɗȾɋ ɬɪɟɯɮaɡɧɵɯ 
oɛɦoɬoɤ ɢ ɢɫɱɟɡɧoɜɟɧɢɹ ɭɪaɜɧɢɬɟɥɶɧɵɯ ɬoɤoɜ. 

Ⱦɥɹ ɞɢɫɬaɧɰɢoɧɧoɝo ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɩaɞa ɭɪoɜɧɟɣ ɢɫɩoɥɶɡɭɟɬɫɹ ɤoɦɩɥɟɤɬ 
ɩɪɢɛoɪoɜ Ⱦɋɍ-1Ɇ – ɍɋɉ-2Ɇ. ɋɟɥɶɫɢɧɧɵɟ ɞaɬɱɢɤɢ ɭɪoɜɧɹ ɍɋɉ-1 
ɭɫɬaɧaɜɥɢɜaɸɬɫɹ ɫooɬɜɟɬɫɬɜɟɧɧo ɜ ȼȻ ɢ ɇȻ. ȼ ɤaɱɟɫɬɜɟ ɫɟɥɶɫɢɧ – ɩɪɢёɦɧɢɤa 
ɩɪɢɦɟɧɹɸɬ ɭɫɬɪoɣɫɬɜo ɫ ɞɢɮɮɟɪɟɧɰɢaɥɶɧɵɦ ɫɟɥɶɫɢɧoɦ Ⱦɋɍ-2Ɇ, ɤoɬoɪɵɣ 
ɢɦɟɟɬ ɬɪɟɯɮaɡɧɵɟ oɛɦoɬɤɢ ɜ ɪoɬoɪɟ ɢ ɫɬaɬoɪɟ. Ɍɪɟɯɮaɡɧɵɟ oɛɦoɬɤɢ ɫɟɥɶɫɢɧoɜ 
– ɞaɬɱɢɤoɜ ɩoɞɤɥɸɱɟɧɵ ɫooɬɜɟɬɫɬɜɟɧɧo ɤ oɛɦoɬɤaɦ ɪoɬoɪa ɢ ɫɬaɬoɪa 
ɞɢɮɮɟɪɟɧɰɢaɥɶɧoɝo ɫɟɥɶɫɢɧa – ɩɪɢёɦɧɢɤa ɍɋɉ-2Ɇ. 

ȼ ɪɟɡɭɥɶɬaɬɟ ɜɡaɢɦoɞɟɣɫɬɜɢɹ ɦaɝɧɢɬɧɵɯ ɩoɬoɤoɜ oɛɦoɬoɤ ɪoɬoɪa ɢ 
ɫɬaɬoɪa, ɪoɬoɪ ɩoɜoɪaɱɢɜaɟɬɫɹ ɞo ɬɟɯ ɩoɪ, ɩoɤa ɧɟ ɫoɜɩaɞɭɬ ɪɟɡɭɥɶɬɢɪɭɸɳɢɟ 
ɜɟɤɬoɪɵ ɦaɝɧɢɬɧɵɯ ɩoɬoɤoɜ oɛɟɢɯ ɬɪɟɯɮaɡɧɵɯ oɛɦoɬoɤ. ȼ ɫɜoɸ oɱɟɪɟɞɶ 
ɪaɫɩɪɟɞɟɥɟɧɢɟ ɬoɤoɜ ɜ oɛɦoɬɤaɯ ɫɟɥɶɫɢɧa-ɩɪɢёɦɧɢɤa ɡaɜɢɫɢɬ oɬ ɩoɥoɠɟɧɢɹ 
ɪoɬoɪoɜ ɫɟɥɶɫɢɧoɜ-ɞaɬɱɢɤoɜ, oɩɪɟɞɟɥɹɟɦɵɯ ɭɪoɜɧɹɦɢ ɜoɞɵ ɜ ɛɶɟɮaɯ. ɉoɷɬoɦɭ 
ɭɝoɥ ɩoɜoɪoɬa ɪoɬoɪa ɫɟɥɶɫɢɧa ɍɋɉ-2Ɇ ɩɪoɩoɪɰɢoɧaɥɟɧ ɩɟɪɟɩaɞɭ ɭɪoɜɧɟɣ ɜ 
ɛɶɟɮaɯ. ɉɪɟɞɟɥɵ ɢɡɦɟɪɟɧɢɣ ɭɪoɜɧɹ ɫɟɥɶɫɢɧoɦ-ɩɪɢёɦɧɢɤoɦ ɫoɫɬaɜɥɹɸɬ oɬ 1,25 
ɞo 20 ɦ. 

ɂɡɦɟɪɢɬɟɥɢ ɩoɞoɛɧoɣ ɤoɧɫɬɪɭɤɰɢɢ ɩɪɢɦɟɧɹɥɢɫɶ ɧa ɋɒȽɗɋ 
ɩɪoɞoɥɠɢɬɟɥɶɧoɟ ɜɪɟɦɹ, ɞo ɫɟɪɟɞɢɧɵ 90-ɯ ɝoɞoɜ, ɧo ɢɡ-ɡa ɱaɫɬɵɯ ɫɛoɟɜ, 
ɫɜɹɡaɧɧɵɯ ɫ ɢɡɧoɫoɦ ɦɟɯaɧɢɱɟɫɤɢɯ ɱaɫɬɟɣ ɩɪɢɛoɪa, ɧɟɪaɜɧoɦɟɪɧoɣ ɧaɦoɬɤɢ 
ɬɪoɫa ɧa ɛaɪaɛaɧ ɢ ɫɛɪoɫa ɜɢɬɤoɜ, ɡaɥɢɩaɧɢɹ ɩoɩɥaɜɤa ɜ ɬɪɭɛɟ ɢ ɬ.ɞ. 
ɩoɬɪɟɛoɜaɥaɫɶ ɢɯ ɫɭɳɟɫɬɜɟɧɧaɹ ɞoɪaɛoɬɤa.  

 
9.2 ɍɫɬɪoɣɫɬɜo ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɥaɡɟɪɧɵɯ ɞaɥɶɧoɦɟɪoɜ 
 
Ʌaɡɟɪɧɵɣ ɞaɥɶɧoɦɟɪ – ɷɬo ɩɪɢɛoɪ ɞɥɹ ɛɟɫɤoɧɬaɤɬɧoɝo ɢɡɦɟɪɟɧɢɹ 

ɭɞaɥɟɧɧoɫɬɢ ɩɪɟɞɦɟɬoɜ ɩɪɢ ɩoɦoɳɢ ɥaɡɟɪɧoɝo ɥɭɱa (ɪɢɫɭɧoɤ 9.2) 
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Ɋɢɫɭɧoɤ 9.2 – ɉɪɢɧɰɢɩ ɪaɛoɬɵ ɞaɥɶɧoɦɟɪa 

 
Ɋaɫɫɦoɬɪɢɦ ɩɪɢɦɟɪ ɞaɧɧoɝo ɫɪɟɞɫɬɜa ɢɡɦɟɪɟɧɢɹ ɧa ɩɪɢɦɟɪɟ ɞaɥɶɧoɦɟɪa 

DIMETIX .  
Ⱦaɧɧɵɣ ɩɪɢɛoɪ oɛɥaɞaɟɬ ɫɥɟɞɭɸɳɢɦɢ ɯaɪaɤɬɟɪɢɫɬɢɤaɦɢ: 
 Ɋaɡɪaɛoɬaɧ ɫɩɟɰɢaɥɶɧo ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɭɪoɜɵɯ ɭɫɥoɜɢɹɯ, ɜ 

ɩɪoɦɵɲɥɟɧɧoɫɬɢ ɢ ɧa oɬɤɪɵɬoɦ ɜoɡɞɭɯɟ; 
 ȼɵɩoɥɧɟɧ ɜ ɩɪoɱɧoɦ ɦɟɬaɥɥɢɱɟɫɤoɦ ɤoɪɩɭɫɟ, ɤoɬoɪɵɣ 

oɛɟɫɩɟɱɢɜaɟɬ ɤɥaɫɫ ɡaɳɢɬɵ oɬ ɩoɥɵ ɢ ɜɥaɝɢ; 
 ɉoɫɥɟɞoɜaɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɜɜoɞa/ɜɵɜoɞa; 
 ȼɵɫoɤoɬoɱɧɵɣ aɧaɥoɝoɜɵɣ ɢɧɬɟɪɮɟɣɫ; 
 Ɍoɱɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ±͵ ˏˏ; 
 Ⱦaɥɶɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ɞo ɟɫɬɟɫɬɜɟɧɧɵɯ oɛɴɟɤɬoɜ oɬ 0,05 ÷ 65ɦ; 
 Ⱦaɥɶɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ɞo oɬɪaɠaɸɳɟɣ ɩɥaɫɬɢɧɵ 25 ÷ 150 ɦ; 
 Ɋaɛoɱɢɟ ɬɟɦɩɟɪaɬɭɪɵ: -10 ÷ +50 ℃; 
 ɉɪoɱɧɵɣ ɤoɪɩɭɫ, ɭɞaɪoɩɪoɱɧɵɣ, ɜɢɛɪoɡaɳɢɳɟɧɧɵɣ, ɤɥaɫɫ ɡaɳɢɬɵ 
IP 65; 
 ɂɡɦɟɪɟɧɢɹ ɦoɝɭɬ ɩɪoɢɡɜoɞɢɬɶɫɹ ɩɪɢ ɥɸɛɵɯ ɩoɝoɞɧɵɯ ɭɫɥoɜɢɹɯ; 
 ɋɤoɪoɫɬɶ ɩɟɪɟɞaɱɢ ɞaɧɧɵɯ 9600 ˄ˋ˕ ˔⁄ . 
 

 
Ʉoɧɫɬɪɭɤɬɢɜɧo ɞaɥɶɧoɦɟɪ DIMETIX ɫoɫɬoɢɬ ɢɡ ɞɜɭɯ ɩɟɱaɬɧɵɯ ɩɥaɬ, ɧa 

oɞɧoɣ ɢɡ ɤoɬoɪɵɯ ɫɦoɧɬɢɪoɜaɧ ɥaɡɟɪɧɵɣ ɞaɥɶɧoɦɟɪ, a ɧa ɞɪɭɝoɣ – ɷɥɟɤɬɪoɧɧoɟ 
ɜɵɱɢɫɥɢɬɟɥɶɧoɟ ɭɫɬɪoɣɫɬɜo. ɇa ɪɢɫɭɧɤɟ 9.3 ɩɪɟɞɫɬaɜɥɟɧɵ ɤoɦɩoɧɟɧɬɵ ɩɪɢɛoɪa 

 
Ɋɢɫɭɧoɤ 9.3 – Ʉoɦɩoɧɟɧɬɵ ɞaɥɶɧoɦɟɪa DIMETIX DLS-C(B)30 

 
Ⱦaɛɵ ɪaɡoɛɪaɬɶɫɹ ɫ ɞaɧɧɵɦ ɞaɬɱɢɤoɦ, ɫɩoɫoɛ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɩoɦoɳɢ 

ɞaɥɶɧoɦɟɪa DIMETIX ɦɵ ɪaɫɫɦoɬɪɢɦ ɧa ɩɪɢɦɟɪɟ ɋaɹɧo-ɒɭɲɟɧɫɤoɣ Ƚɗɋ. 
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ɇa ɝɪɟɛɧɟ ɩɥoɬɢɧɵ, ∇ͷͶʹ ɦ,ɭɫɬaɧoɜɥɟɧo 4 ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɪɭɥɟɬɤɢ. Ⱦɜa 
ɞaɬɱɢɤa ɜ 51-oɣ ɫɟɤɰɢɢ (oɫɧoɜɧoɣ ɢ ɞɭɛɥɢɪɭɸɳɢɣ), ɤaɤ ɩoɤaɡaɧo ɧa ɪɢɫɭɧɤɟ 
9.4 a. ɂ aɧaɥoɝɢɱɧo ɞɜa ɞaɬɱɢɤa ɜ 6-oɣ ɫɟɤɰɢɢ, ɪɢɫɭɧoɤ 9.4 ɛ. 

     
(a)     (ɛ) 

Ɋɢɫɭɧoɤ 9.4 – Ɇɟɫɬo ɭɫɬaɧoɜɤɢ ɞaɬɱɢɤoɜ ɜ 51-oɣ ɫɟɤɰɢɢ (a), ɢ ɦɟɫɬo ɭɫɬaɧoɜɤɢ 
ɞaɬɱɢɤoɜ ɜ 6-oɣ ɫɟɤɰɢɢ (ɛ) 

ɋɯɟɦa ɢɡɦɟɪɟɧɢɹ ɭɪoɜɧɹ ɜɟɪɯɧɟɝo ɛɶɟɮa ɋɒȽɗɋ (ɍȼȻ) ɩɪɟɞɫɬaɜɥɟɧa ɧa 
ɪɢɫɭɧɤɟ 9.6. 
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Ɋɢɫɭɧoɤ 9.6 – ɋɯɟɦa ɢɡɦɟɪɟɧɢɹ ɭɪoɜɧɹ ɜɟɪɯɧɟɝo ɛɶɟɮa ɋɒȽɗɋ 

 
ɂɡɦɟɪɢɬɟɥɶ ɭɪoɜɧɹ ɛɶɟɮa ɩɪɟɞɫɬaɜɥɹɟɬ ɫoɛoɣ ɡaɤoɧɱɟɧɧoɟ 

ɮɭɧɤɰɢoɧaɥɶɧoɟ ɭɫɬɪoɣɫɬɜo, ɫoɫɬoɹɳɟɟ ɢɡ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢoɧaɥɶɧɵɯ 
ɛɥoɤoɜ, ɭɫɬaɧoɜɥɟɧɧɵɯ ɫɥɟɞɭɸɳɢɦ oɛɪaɡoɦ: 

 Ʌaɡɟɪɧaɹ ɪɭɥɟɬɤa; 
 ɍɫɬɪoɣɫɬɜo ɫɜɹɡɢ ɇɆ-150 (Line Driver) ɞɥɹ ɭɩɪaɜɥɟɧɢɹ ɥaɡɟɪɧoɣ 

ɪɭɥɟɬɤoɣ ɢ ɩɟɪɟɞaɱɢ oɬ ɧɟɟ ɢɧɮoɪɦaɰɢɢ ɧa ɇɆ-150; 
 AȼɊ ɩɢɬaɧɢɹ 220 ȼ, ɤoɬoɪoɟ oɛɟɫɩɟɱɢɜaɟɬ ɪɟɡɟɪɜɧoɟ ɩɢɬaɧɢɟ 

ɥaɡɟɪɧoɣ ɪɭɥɟɬɤoɣ ɢ ɭɫɬɪoɣɫɬɜa ɫɜɹɡɢ (ɒɍɋ №1). 
 

ȼ ɳɢɬaɯ ɐɉɍ: 
 ɍɫɬɪoɣɫɬɜa ɫɜɹɡɢ ɇɆ-150 (Line Driver) ɞɥɹ oɛɟɫɩɟɱɟɧɢɹ ɫɜɹɡɢ 

ɦɟɠɞɭ ɳɢɬaɦɢ ɢ ɭɫɬɪoɣɫɬɜoɦ ɥaɡɟɪɧoɝo ɢɡɦɟɪɢɬɟɥɹ; 
 ɋɟɪɜɟɪɧoɣ ɫ ɩɪoɝɪaɦɦoɣ ɭɩɪaɜɥɟɧɢɹ, ɩɪɢɟɦa ɢ oɛɪaɛoɬɤɢ 

ɢɧɮoɪɦaɰɢɢ. 
ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɬaɤ ɠɟ ɭɫɬaɧoɜɥɟɧo ɞɜɟ ɥaɡɟɪɧɵɟ ɪɭɥɟɬɤɢ (oɫɧoɜɧaɹ ɢ 

ɞɭɛɥɢɪɭɸɳaɹ). Ɇɟɫɬo ɭɫɬaɧoɜɤɢ ɥaɡɟɪɧɵɯ ɪɭɥɟɬoɤ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɩɪɟɞɫɬaɜɥɟɧo ɧa ɪɢɫɭɧɤɟ 9.7. 
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Ɋɢɫɭɧoɤ 9.7 – Ɇɟɫɬo ɭɫɬaɧoɜɤɢ ɥaɡɟɪɧoɣ ɪɭɥɟɬɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Aɥɝoɪɢɬɦɢɱɟɫɤɢɣ ɰɢɤɥ ɪaɛoɬɵ ɥaɡɟɪɧoɣ ɪɭɥɟɬɤɢ: 
ɉɪoɝɪaɦɦa «DISTO» ɩo ɰɢɤɥɢɱɟɫɤoɦɭ ɬaɣɦɟɪɭ ɜɵɞaɟɬ ɫɢɝɧaɥ ɜɤɥɸɱɟɧɢɹ 

ɩɪɢɛoɪa ɧa ɭɫɬɪoɣɫɬɜo ɫɜɹɡɢ (ɒɍɋ №2), ɭɫɬɪoɣɫɬɜo ɫɜɹɡɢ ɩɪɟoɛɪaɡɭɟɬ ɟɝo ɢ 
ɩɟɪɟɞaёɬ ɫɢɝɧaɥ ɧa ɭɫɬɪoɣɫɬɜo ɫɜɹɡɢ (ɒɍɋ №1), ɤ ɤoɬoɪoɦɭ ɩoɞɤɥɸɱɟɧa 
ɥaɡɟɪɧaɹ ɪɭɥɟɬɤa. ɉoɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɪɢɛoɪ ɩɪoɢɡɜoɞɢɬ ɢɡɦɟɪɟɧɢɟ ɢ ɜɵɞaɟɬ 
ɢɧɮoɪɦaɰɢoɧɧɵɣ ɫɢɝɧaɥ ɧa ɭɫɬɪoɣɫɬɜo ɫɜɹɡɢ (ɒɍɋ №1). ɍɫɬɪoɣɫɬɜo ɫɜɹɡɢ 
ɩɟɪɟɞaɟɬ ɢɧɮoɪɦaɰɢoɧɧɵɣ ɫɢɝɧaɥ ɧa ɭɫɬɪoɣɫɬɜo ɫɜɹɡɢ (ɒɍɋ №2), ɤoɬoɪoɟ 
ɩoɫɥɟ ɩɪɟoɛɪaɡoɜaɧɢɹ ɜɵɞaɟɬ ɢɧɮoɪɦaɰɢoɧɧɵɣ ɫɢɝɧaɥ ɧa ɩɟɪɫoɧaɥɶɧɵɣ 
ɤoɦɩɶɸɬɟɪ. ɉɪoɝɪaɦɦa «DISTO» oɛɪaɛaɬɵɜaɟɬ ɩoɥɭɱɟɧɧɭɸ ɢɧɮoɪɦaɰɢɸ ɢ 
ɩɟɪɟɞaɟɬ ɟё ɧa ɫɟɪɜɟɪ. ɋɬɪɭɤɬɭɪɧaɹ ɫɯɟɦa ɢɡɦɟɪɟɧɢɹ ɭɪoɜɧɹ ȼȻ ɢ ɇȻ 
ɩɪɟɞɫɬaɜɥɟɧa ɜ ɩɪɢɥoɠɟɧɢɢ Ƚ. 

ɉɟɪɢoɞɢɱɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ɫoɫɬaɜɥɹɟɬ 60 ɫɟɤɭɧɞ. 
ɋɜɟɬoɞaɥɶɧoɦɟɪɧɵɣ ɦɟɬoɞ ɢɡɦɟɪɟɧɢɣ ɭɪoɜɧɟɣ ɛɶɟɮoɜ ɩoɥɧoɫɬɶɸ 

ɡaɦɟɧɢɥ ɧɟɷɮɮɟɤɬɢɜɧɭɸ ɩɪoɟɤɬɧɭɸ ɩɧɟɜɦoɝɢɞɪaɜɥɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɢ 
ɧɟɞoɫɬaɬoɱɧo ɧaɞɟɠɧɵɟ ɫɟɥɶɫɢɧɧɵɟ ɭɫɬɪoɣɫɬɜa, ɢɫɩoɥɶɡoɜaɧɧɵɟ ɜ ɪaɡɥɢɱɧɵɟ 
ɩɟɪɢoɞɵ ɫɬɪoɢɬɟɥɶɫɬɜa ɢ ɧaɱaɥɶɧoɣ ɷɤɫɩɥɭaɬaɰɢɢ ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ 
ɫooɪɭɠɟɧɢɣ. ɂɫɩoɥɶɡoɜaɧɢɟ ɛɟɡoɬɪaɠaɬɟɥɶɧɵɯ ɞaɥɶɧoɦɟɪɧɵɯ ɪɭɥɟɬoɤ ɜ 
ɤaɱɟɫɬɜɟ ɫɪɟɞɫɬɜa ɢɡɦɟɪɟɧɢɣ ɩoɡɜoɥɢɥo ɩɪaɤɬɢɱɟɫɤɢ ɩoɥɧoɫɬɶɸ ɢɫɤɥɸɱɢɬɶ 
ɫɛoɢ ɜ ɪaɛoɬɟ ɫɢɫɬɟɦɟ, a ɬaɤɠɟ ɩoɜɵɫɢɬɶ ɬoɱɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ɩoɱɬɢ ɜ 2,5 ɪaɡa. 

 
 
9.3 ɍɫɬɪoɣɫɬɜo ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɞaɬɱɢɤoɜ ɞaɜɥɟɧɢɹ 
 
Ɍɪɟɬɶɢɦ ɫɩoɫoɛoɦ ɢɡɦɟɪɟɧɢɹ ɭɪoɜɧɹ ɛɶɟɮoɜ ɹɜɥɹɟɬɫɹ ɢɧɬɟɥɥɟɤɬɭaɥɶɧɵɣ 

ɩoɝɪɭɠɧoɣ ɡoɧɞ LMP 308i. 
ɉoɝɪɭɠɧɵɟ ɞaɬɱɢɤɢ ɞaɜɥɟɧɢɹ ɫɟɪɢɢ LMP (ɜ ɞaɥɶɧɟɣɲɟɦ ɞaɬɱɢɤɢ), 

ɩɪɟɞɧaɡɧaɱɟɧɵ ɞɥɹ ɧɟɩɪɟɪɵɜɧoɝo ɩɪɟoɛɪaɡoɜaɧɢɹ ɢɡɦɟɪɹɟɦoɣ ɜɟɥɢɱɢɧɵ – 
ɝɢɞɪoɫɬaɬɢɱɟɫɤoɝo ɞaɜɥɟɧɢɹ ɠɢɞɤɢɯ ɫɪɟɞ (ɜ ɬoɦ ɱɢɫɥɟ aɝɪɟɫɫɢɜɧɵɯ) ɜ 
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ɭɧɢɮɢɰɢɪoɜaɧɧɵɟ ɜɵɯoɞɧɵɟ ɫɢɝɧaɥɵ ɩo ɧaɩɪɹɠɟɧɢɸ, ɥɢɛo ɜ ɬoɤoɜɵɟ 
ɜɵɯoɞɧɵɟ ɫɢɝɧaɥɵ. 

Ⱦaɧɧɵɟ ɞaɬɱɢɤɢ oɛɥaɞaɸɬ ɫɥɟɞɭɸɳɢɦɢ ɯaɪaɤɬɟɪɢɫɬɢɤaɦɢ: 
 Ⱦɢaɩaɡoɧɵ ɞaɜɥɟɧɢɹ oɬ 0 ɦ ɜoɞ.ɫɬ. ɞo 0…250 ɦ ɜoɞ.ɫɬ.; 
 ɂɧɞɢɜɢɞɭaɥɶɧaɹ ɧaɫɬɪoɣɤa ɞɢaɩaɡoɧa ɩo ɬɪɟɛoɜaɧɢɸ ɡaɤaɡɱɢɤa; 
 Ʉaɛɟɥɶ ɫ ɩɭɫɬoɬɟɥoɣ ɠɢɥoɣ ɞɥɹ ɤoɦɩɟɧɫaɰɢɢ ɢɡɦɟɧɟɧɢɹ 

aɬɦoɫɮɟɪɧoɝo ɞaɜɥɟɧɢɹ; 
 Ʉoɦɩɟɧɫaɰɢɹ ɬɟɦɩɟɪaɬɭɪɧoɣ ɩoɝɪɟɲɧoɫɬɢ; 
 ɉɪoɱɧaɹ ɤoɧɫɬɪɭɤɰɢɹ; 
 ɉɪoɞoɥɠɢɬɟɥɶɧɵɣ ɫɪoɤ ɫɥɭɠɛɵ; 
 ȼɵɫoɤaɹ ɫɬɟɩɟɧɶ ɡaɳɢɬɵ oɬ ɧɟɩɪaɜɢɥɶɧoɝo ɩoɞɤɥɸɱɟɧɢɹ, 

ɤoɪoɬɤoɝo ɡaɦɵɤaɧɢɹ ɢ ɩɟɪɟɩaɞoɜ ɧaɩɪɹɠɟɧɢɹ; 
 Ɋaɛoɱɢɟ ɬɟɦɩɟɪaɬɭɪɵ: -20 ℃ ÷ +70 ℃; 
 ȼɪɟɦɹ ɪɟaɤɰɢɢ ɞaɬɱɢɤa ɧa ɢɡɦɟɧɟɧɢɟ ɞaɜɥɟɧɢɹ ɫoɫɬaɜɥɹɟɬ 200 ɦɫ; 
 ȼoɡɦoɠɧoɫɬɶ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪaɬɭɪɵ ɜoɞɵ. 

 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɪɟɞɫɬaɜɥɟɧ ɧa ɪɢɫɭɧɤɟ 9.9 

 
 

Ɋɢɫɭɧoɤ 9.9 – ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩoɝɪɭɠɧoɝo ɡoɧɞa 
 

ɇa ɪɢɫɭɧɤɟ 9.10 ɩɪɟɞɫɬaɜɥɟɧɵ ɤoɦɩoɧɟɧɬɵ ɩoɝɪɭɠɧoɝo ɡoɧɞa LMP 308i. 
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Ɋɢɫɭɧoɤ 9.10 – Ʉoɦɩoɧɟɧɬɵ ɩoɝɪɭɠɧoɝo ɡoɧɞa LMP 308i 

Ɂaɝɥɭɲɤa (2) ɫɧɢɦaɟɬɫɹ ɩɪɢ ɩoɦoɳɢ oɬɜɟɪɬɤɢ (8), ɩɪoɫɭɧɭɬoɣ ɱɟɪɟɡ ɞɜa 
ɩɪoɬɢɜoɩoɥoɠɧɵɯ oɬɜɟɪɫɬɢɹ ɡaɝɥɭɲɤɢ, ɩɪɢ ɷɬoɦ ɧɟoɛɯoɞɢɦo ɧɟ ɩoɜɪɟɞɢɬɶ 
ɬɟɧɡoɦoɞɭɥɶ (7). Ⱦaɬɱɢɤɢ LMP 308i ɢɦɟɸɬ ɪaɡɴɟɦɧoɟ ɤaɛɟɥɶɧoɟ ɫoɟɞɢɧɟɧɢɟ. 
Ⱦɥɹ oɬɫoɟɞɢɧɟɧɢɹ ɤaɛɟɥɶɧoɣ ɱaɫɬɢ, ɢɫɩoɥɶɡɭɟɬɫɹ ɧaɤɢɞɧaɹ ɝaɣɤa (4), ɩɪɢ ɷɬoɦ 
ɧɟoɛɯoɞɢɦo ɫɥɟɞɢɬɶ ɡa ɬɟɦ, ɱɬoɛɵ ɤoɪɩɭɫ ɤaɛɟɥɶɧoɣ ɱaɫɬɢ (3) ɧɟ 
ɩɪoɜoɪaɱɢɜaɥɫɹ oɬɧoɫɢɬɟɥɶɧo ɤoɪɩɭɫa ɞaɬɱɢɤa (1). 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪoɜɧɹ ɧɢɠɧɟɝo ɛɶɟɮa ɩɪɟɞɭɫɦaɬɪɢɜaɟɬɫɹ ɭɫɬaɧoɜɤa 
ɩɪɟoɛɪaɡoɜaɬɟɥɟɣ ɞaɜɥɟɧɢɹ ɩoɝɪɭɠɧoɝo ɬɢɩa ɜ ɡaɤɥaɞɧoɣ ɬɪɭɛoɩɪoɜoɞ ɫɢɫɬɟɦɵ 
ɢɡɦɟɪɟɧɢɣ ɭɪoɜɧɟɣ ɛɶɟɮoɜ Ƚɗɋ. Ɇɟɫɬo ɢ ɫɩoɫoɛ ɭɫɬaɧoɜɤɢ ɞaɬɱɢɤoɜ ɩoɤaɡaɧɵ 
ɧa ɪɢɫɭɧɤaɯ 9.11, 9.12 ɫooɬɜɟɬɫɬɜɟɧɧo.  

 
Ɋɢɫɭɧoɤ 9.11 – Ɇɟɫɬo ɭɫɬaɧoɜɤɢ ɩoɝɪɭɠɧoɝo ɡoɧɞa LMP 308i 
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Ɋɢɫɭɧoɤ 9.12 – ɋɩoɫoɛ ɭɫɬaɧoɜɤɢ ɩoɝɪɭɠɧoɝo ɡoɧɞa LMP 308i 

Ⱦaɬɱɢɤ ɫoɫɬoɢɬ ɢɡ ɢɡɦɟɪɢɬɟɥɶɧoɝo ɛɥoɤa ɞaɜɥɟɧɢɹ ɢ ɷɥɟɤɬɪoɧɧoɝo 
ɩɪɟoɛɪaɡoɜaɬɟɥɹ, ɤoɧɫɬɪɭɤɬɢɜɧo oɛɴɟɞɢɧɟɧɧɵɯ ɜ ɫɬaɥɶɧoɦ ɢɥɢ ɩɥaɫɬɢɤoɜoɦ 
ɝɟɪɦɟɬɢɱɧoɦ ɤoɪɩɭɫɟ. Ʉaɛɟɥɶ, ɩoɦɢɦo ɩɢɬaɸɳɢɯ ɢ ɫɢɝɧaɥɶɧɵɯ ɥɢɧɢɣ, 
ɫoɞɟɪɠɢɬ ɜ ɫɟɛɟ ɩɭɫɬoɬɟɥɭɸ ɠɢɥɭ, ɞɥɹ ɩoɞaɱɢ oɩoɪɧoɝo aɬɦoɫɮɟɪɧoɝo 
ɞaɜɥɟɧɢɹ. 

Ⱦaɬɱɢɤɢ ɭɪoɜɧɹ ɧɢɠɧɟɝo ɛɶɟɮa ɭɫɬaɧaɜɥɢɜaɸɬɫɹ ɜ ɡaɤɥaɞɧɭɸ ɬɪɭɛɭ, 
ɩɪɟɞɧaɡɧaɱɟɧɧɭɸ ɞɥɹ ɩɧɟɜɦoɝɢɞɪaɜɥɢɱɟɫɤɢɯ ɞaɬɱɢɤoɜ ɩɟɪɟɩaɞa ɭɪoɜɧɟɣ. 
ɋɢɝɧaɥɵ oɬ ɞaɬɱɢɤoɜ ɭɪoɜɧɹ ɧɢɠɧɟɝo ɛɶɟɮa ɜɜoɞɹɬɫɹ ɜ ɲɤaɮ ɋɂɍ-ɇȻ, 
ɫoɞɟɪɠaɳɢɣ ɛɥoɤɢ ɩɢɬaɧɢɹ ɢ ɩɪɟoɛɪaɡoɜaɧɢɹ ɫɢɝɧaɥa. ȼɵɯoɞɧɵɟ ɫɢɝɧaɥɵ oɬ 
ɷɬoɝo ɲɤaɮa ɩoɞaɸɬɫɹ ɜ ɤoɦɩɶɸɬɟɪ. Ʉoɦɩɶɸɬɟɪ ɩɪoɢɡɜoɞɢɬ ɭɩɪaɜɥɟɧɢɟ 
ɫɢɫɬɟɦɵ ɋɂɍ, ɜɵɩoɥɧɹɹ ɧɟoɛɯoɞɢɦɵɟ ɜɵɱɢɫɥɟɧɢɹ, ɜɵɞaɟɬ ɧa ɦoɧɢɬoɪ 
ɜɟɥɢɱɢɧɵ ɭɪoɜɧɹ ɛɶɟɮa.  

ȼ ɲɤaɮɭ ɋɂɍ-ɇȻ ɪaɡɦɟɳɟɧɵ ɛɥoɤɢ ɩɢɬaɧɢɹ ɢ aɧaɥoɝo-ɰɢɮɪoɜɵɟ 
ɩɪɟoɛɪaɡoɜaɬɟɥɢ (Aɐɉ). Aɐɉ ɩɪoɢɡɜoɞɹɬ ɢɡɦɟɪɟɧɢɟ ɧaɩɪɹɠɟɧɢɹ ɧa ɪɟɡɢɫɬoɪɟ, 
ɩɪoɩoɪɰɢoɧaɥɶɧoɝo ɩoɞaɜaɟɦoɦɭ aɧaɥoɝoɜoɦɭ ɬoɤoɜoɦɭ ɫɢɝɧaɥɭ oɬ 
ɢɡɦɟɪɢɬɟɥɶɧoɝo ɩɪɟoɛɪaɡoɜaɬɟɥɹ ɞaɜɥɟɧɢɹ, ɩɪɟoɛɪaɡɭɹ ɟɝo ɜ ɰɢɮɪɭ ɢ ɜɵɞaɜaɹ ɜ 
ɫɢɫɬɟɦɭ ɩo ɢɧɬɟɪɮɟɣɫɭ, ɩo ɤoɦaɧɞɟ oɬ ɤoɦɩɶɸɬɟɪa.  

ɋɛoɪ ɞaɧɧɵɯ ɩɪoɢɡɜoɞɢɬɫɹ ɦoɞɭɥɟɦ ɫɛoɪa ɞaɧɧɵɯ «ɇȿȼOȾ+Ɇ8» (ɞaɥɟɟ 
– ɦoɞɭɥɶ). Ɇoɞɭɥɶ ɩɪɟɞɫɬaɜɥɹɟɬ ɫoɛoɣ ɭɧɢɜɟɪɫaɥɶɧɵɣ ɦɧoɝoɤaɧaɥɶɧɵɣ 
ɜɬoɪɢɱɧɵɣ ɩɪɟoɛɪaɡoɜaɬɟɥɶ ɫɢɝɧaɥoɜ ɞaɬɱɢɤoɜ. Ⱦaɧɧɵɣ ɩɪɢɛoɪ ɩɪɟɞɧaɡɧaɱɟɧ 
ɞɥɹ ɩɪɟoɛɪaɡoɜaɧɢɹ ɜɵɯoɞɧɵɯ ɫɢɝɧaɥoɜ aɧaɥoɝoɜɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞaɬɱɢɤoɜ ɜ 
ɰɢɮɪoɜɭɸ ɮoɪɦɭ. Ⱦoɩoɥɧɢɬɟɥɶɧo ɦoɞɭɥɶ oɫɭɳɟɫɬɜɥɹɟɬ ɩoɞɫɱɟɬ ɤoɥɢɱɟɫɬɜa 
ɢɦɩɭɥɶɫoɜ, ɩoɫɬɭɩɢɜɲɢɯ ɧa ɞɢɫɤɪɟɬɧɵɟ ɜɯoɞɵ. ɗɥɟɦɟɧɬɵ ɭɩɪaɜɥɟɧɢɹ ɢ 
ɢɧɞɢɤaɰɢɢ ɩɪɟɞɫɬaɜɥɟɧɵ ɧa ɪɢɫɭɧɤɟ 9.13. 
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Ɋɢɫɭɧoɤ 9.13 – Ɋaɫɩoɥoɠɟɧɢɟ ɷɥɟɦɟɧɬoɜ ɭɩɪaɜɥɟɧɢɹ ɢ ɢɧɞɢɤaɰɢɢ ɧa 

ɤoɪɩɭɫɟ ɩɪɢɛoɪa 
 

Ɇoɞɭɥɶ ɫɛoɪa ɞaɧɧɵɯ ɇȿȼOȾ+ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɭɩɪaɜɥɟɧɢɹ ɢ 
ɢɧɞɢɤaɰɢɢ: 

1. ɂɧɞɢɤaɬoɪ ɧaɥɢɱɢɹ ɩɢɬaɸɳɟɝo ɧaɩɪɹɠɟɧɢɹ ɢ aɤɬɢɜɧoɫɬɢ ɦoɞɭɥɹ 
ɩo RS-485; 

2. ɀɢɞɤoɤɪɢɫɬaɥɥɢɱɟɫɤɢɣ ɢɧɞɢɤaɬoɪ (oɬoɛɪaɠɟɧɢɟ ɤoɦaɧɞ ɦɟɧɸ ɢ 
ɢɧɮoɪɦaɰɢɢ o ɫoɫɬoɹɧɢɢ ɜɯoɞoɜ/ɜɵɯoɞoɜ); 

3. Ʉɧoɩɤa ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫoɪa ɜɥɟɜo; 
4. Ʉɧoɩɤa ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫoɪa ɜɩɪaɜo; 
5. Ʉɧoɩɤa ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫoɪa ɜɜɟɪɯ; 
6. Ʉɧoɩɤa ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫoɪa ɜɧɢɡ; 
7. Ʉɧoɩɤa ɩoɞɬɜɟɪɠɞɟɧɢɹ ɤoɦaɧɞɵ (Enter). 

ɉɟɪɢoɞɢɱɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ɫoɫɬaɜɥɹɟɬ 4 ɱaɫa (ɦoɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧo 
oɛɫɥɭɠɢɜaɸɳɢɦ ɩɟɪɫoɧaɥoɦ). 

 
9.4 Ɏaɤɬoɪɵ, ɜɥɢɹɸɳɢɟ ɧa ɬoɱɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ 
 
ȼ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, oɫɧoɜɧɵɦɢ ɮaɤɬoɪaɦɢ, ɜɥɢɹɸɳɢɦɢ ɧa ɬoɱɧoɫɬɶ 

ɢɡɦɟɪɟɧɢɣ, ɹɜɥɹɸɬɫɹ ɧaɝoɧɧɵɟ ɜɟɬɪoɜɵɟ ɹɜɥɟɧɢɹ, ɤoɬoɪɵɟ ɜ ɫɜoɸ oɱɟɪɟɞɶ 
ɩɪɢɜoɞɹɬ ɤ oɛɪaɡoɜaɧɢɸ ɜoɥɧ. ɉɪɢ ɷɬoɦ ɹɜɥɟɧɢɢ ɞoɥɠɧo ɭɱɢɬɵɜaɬɶɫɹ 
ɧaɩɪaɜɥɟɧɢɟ ɜɟɬɪa, ɬaɤ ɤaɤ oɧ ɦoɠɟɬ ɛɵɬɶ ɤaɤ ɜɫɬɪɟɱɧɵɦ, ɬaɤ ɢ ɛoɤoɜɵɦ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ, ɩɪɢ ɛoɤoɜoɦ ɜɟɬɪɟ ɩoɤaɡaɧɢɹ ɩɪɢɛoɪoɜ ɦoɝɭɬ ɧɟ ɫoɜɩaɞaɬɶ, ɱɬo 
oɛɹɡaɬɟɥɶɧo ɞoɥɠɧo ɭɱɢɬɵɜaɬɶɫɹ ɩɪɢ aɧaɥɢɡɟ ɞaɧɧɵɯ. Ⱦoɩɭɫɬɢɦoɟ oɬɤɥoɧɟɧɢɟ 
ɡɟɪɤaɥa ɜoɞoɯɪaɧɢɥɢɳa oɬ ɧoɪɦaɥɶɧoɝo ɫoɫɬoɹɧɢɹ ɦoɠɟɬ ɞoɯoɞɢɬɶ ɞo 20 ɦɦ. 
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Ɍaɤ ɠɟ, ɧa ɬoɱɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ɫɜoɟ ɜɥɢɹɧɢɟ ɦoɠɟɬ oɤaɡɵɜaɬɶ ɩɪoɝɢɛ 
ɡɟɪɤaɥa ɜoɞoɯɪaɧɢɥɢɳa. ɗɬo ɹɜɥɟɧɢɟ ɜoɡɧɢɤaɟɬ ɩɪɢ ɪaɛoɬɟ aɝɪɟɝaɬoɜ. ȼɟɥɢɱɢɧa 
ɜɥɢɹɧɢɹ ɷɬoɝo ɮaɤɬoɪa oɛɭɫɥoɜɥɟɧa ɧaɝɪɭɡɤoɣ ɝɢɞɪoaɝɪɟɝaɬoɜ, ɬo ɟɫɬɶ 
ɜɟɥɢɱɢɧoɣ oɬɤɪɵɬɢɹ ɧaɩɪaɜɥɹɸɳɢɯ aɩɩaɪaɬoɜ, ɢ ɦɟɫɬoɦ ɭɫɬaɧoɜɤɢ ɞaɬɱɢɤoɜ, 
ɢɡɦɟɪɹɸɳɢɯ ɭɪoɜɟɧɶ ɜɟɪɯɧɟɝo ɛɶɟɮa. ɇo ɧa ɋɒȽɗɋ ɞaɧɧoɟ ɹɜɥɟɧɢɟ ɧɟ 
ɭɱɢɬɵɜaɟɬɫɹ, ɬaɤ ɤaɤ ɥaɡɟɪɧɵɟ ɪɭɥɟɬɤɢ ɭɫɬaɧoɜɥɟɧɵ ɩɪaɤɬɢɱɟɫɤɢ ɩo ɤɪaɹɦ 
ɫɬɜoɪa, ɜ 51-oɣ ɢ 6-oɣ ɫɟɤɰɢɹɯ, ɢ ɪaɫɫɬoɹɧɢɟ ɦɟɠɞɭ ɩɪɢɛoɪaɦɢ ɛoɥɟɟ 900 ɦ.  

ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɭɳɟɫɬɜɟɧɧoɟ ɜɥɢɹɧɢɟ oɤaɡɵɜaɟɬ ɪaɛoɬa aɝɪɟɝaɬoɜ. 
ɉoɬoɤ ɜoɞɵ, ɩɪoɯoɞɹɳɢɣ ɩo ɩɪoɬoɱɧoɦɭ ɬɪaɤɬɭ ɢ ɜɵɯoɞɹɳɢɣ ɢɡ oɬɫaɫɵɜaɸɳɟɣ 
ɬɪɭɛɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ oɱɟɧɶ ɧɟɫɩoɤoɟɧ, ɢ ɫoɡɞaɟɬ ɜoɥɧoɜɵɟ ɹɜɥɟɧɢɹ, ɤoɬoɪɵɟ 
oɤaɡɵɜaɸɬ ɜɥɢɹɧɢɟ ɧa ɪaɛoɬɭ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝo, ɱɟɦ ɞaɥɶɲɟ 
oɬ ɦɟɫɬa ɭɫɬaɧoɜɤɢ ɞaɬɱɢɤa ɧaɯoɞɢɬɫɹ ɪaɛoɬaɸɳɢɣ aɝɪɟɝaɬ, ɬɟɦ ɦɟɧɶɲɟɟ 
ɜɥɢɹɧɢɟ ɧa ɬoɱɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ oɧ oɤaɡɵɜaɟɬ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩoɝɪɟɲɧoɫɬɢ ɢɡɦɟɪɟɧɢɣ ɭɪoɜɧɟɣ ɜoɞɵ ɜ ɛɶɟɮaɯ ɡaɜɢɫɹɬ 
ɤaɤ oɬ ɦɟɫɬa ɭɫɬaɧoɜɤɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛoɪoɜ, ɬaɤ ɢ oɬ ɢɯ ɤoɧɫɬɪɭɤɰɢɢ. 
ɉoɷɬoɦɭ ɦɟɫɬo ɭɫɬaɧoɜɤɢ ɩɪɢɛoɪa ɞoɥɠɧo ɜɵɛɢɪaɬɶɫɹ oɫoɛɟɧɧo ɬɳaɬɟɥɶɧo. 
Oɧo ɞoɥɠɧo ɢɦɟɬɶ ɦɢɧɢɦaɥɶɧɵɟ ɜɟɬɪoɜɵɟ ɢ ɜoɥɧoɜɵɟ ɤoɥɟɛaɧɢɹ ɭɪoɜɧɹ ɜoɞɵ, 
ɱɬoɛɵ ɡa ɫɱɟɬ ɫɤoɪoɫɬɟɣ ɩoɬoɤa ɧɟ ɛɵɥo ɥoɤaɥɶɧɵɯ ɩoɧɢɠɟɧɢɣ ɢɥɢ ɩoɜɵɲɟɧɢɣ 
ɭɪoɜɧɟɣ. Ɇɟɫɬo ɭɫɬaɧoɜɤɢ ɞoɥɠɧo ɛɵɬɶ ɭɞoɛɧɵɦ ɞɥɹ oɫɦoɬɪa ɩɪɢɛoɪa, ɩo 
ɜoɡɦoɠɧoɫɬɢ ɡaɳɢɳɟɧɧɵɦ oɬ ɩɥaɜaɸɳɢɯ ɛɪɟɜɟɧ, ɬoɩɥɹɤoɜ, ɫoɪa ɢ ɞɪ. 
ɉoɤaɡaɧɢɹ ɩɪɢɛoɪoɜ ɞoɥɠɧɵ ɯaɪaɤɬɟɪɢɡoɜaɬɶ ɩoɥoɠɟɧɢɟ ɭɪoɜɧɹ ɛɶɟɮa ɩo 
ɜɫɟɦɭ ɮɪoɧɬɭ ɜoɞoɫɛɪoɫɧoɝo ɫooɪɭɠɟɧɢɹ ɢɥɢ Ƚɗɋ. ɉoɫɥɟɞɧɟɟ ɬɪɟɛoɜaɧɢɟ ɞɥɹ 
ɩɪaɜɢɥɶɧoɝo ɢɡɦɟɪɟɧɢɹ ɧaɩoɪa ɜ ɪɹɞɟ ɫɥɭɱaɟɜ ɬɪɭɞɧoɜɵɩoɥɧɢɦo, oɫoɛɟɧɧo ɩɪɢ 
ɲɢɪoɤɢɯ ɛɶɟɮaɯ, ɩɪɢ ɤoɬoɪɵɯ ɧɟ ɢɫɤɥɸɱɟɧo, ɱɬo ɜ ɪɹɞɟ ɦɟɫɬ, ɡɧaɱɢɬɟɥɶɧo 
ɭɞaɥɟɧɧɵɯ oɬ ɢɡɦɟɪɢɬɟɥɶɧoɝo ɩɪɢɛoɪa, ɛɭɞɟɬ ɧaɛɥɸɞaɬɶɫɹ oɬɤɥoɧɟɧɢɟ 
ɮaɤɬɢɱɟɫɤoɝo ɩoɥoɠɟɧɢɹ ɭɪoɜɧɹ ɜoɞɵ oɬ ɢɡɦɟɪɹɟɦoɝo. 

ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɮaɤɬoɪɵ oɛɹɡaɬɟɥɶɧo ɞoɥɠɧɵ ɭɱɢɬɵɜaɬɶɫɹ ɩɪɢ 
ɜɵɛoɪɟ ɢ oɛoɪɭɞoɜaɧɢɢ ɩɪɢɛoɪaɦɢ ɩoɫɬa ɧaɛɥɸɞɟɧɢɹ ɡa ɭɪoɜɧɟɦ ɜoɞɵ, ɱɬo 
oɛɟɫɩɟɱɢɬ ɩoɥɭɱɟɧɢɟ ɧaɞɟɠɧɵɯ ɪɟɡɭɥɶɬaɬoɜ ɢ ɩɪɟɞoɯɪaɧɢɬ ɫaɦɢ ɩɪɢɛoɪɵ oɬ 
ɩɪɟɠɞɟɜɪɟɦɟɧɧoɝo ɜɵɯoɞa ɢɯ ɢɡ ɫɬɪoɹ. 

 
9.5 ȼɵɛoɪ aɩɩaɪaɬɭɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɛɶɟɮoɜ ɩɪoɟɤɬɢɪɭɟɦoɣ Ƚɗɋ 
 
ɋoɝɥaɫɧo ɋɌO 17330282.27.140.004-2008 [38] ɜɵɛoɪ ɤoɧɬɪoɥɶɧo-

ɢɡɦɟɪɢɬɟɥɶɧoɣ aɩɩaɪaɬɭɪɵ ɩɪoɢɡɜoɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ oɛɪaɡoɦ: 
1. Ʉoɧɬɪoɥɶ ɭɪoɜɧɟɣ ɜoɞɵ ɜ ɇȻ ɢ ȼȻ ɫɥɟɞɭɟɬ oɫɭɳɟɫɬɜɥɹɬɶ ɫ 

ɢɫɩoɥɶɡoɜaɧɢɟɦ ɪaɡɥɢɱɧɵɯ ɬɢɩoɜ ɩoɩɥaɜɤoɜɵɯ ɩɪɢɛoɪoɜ, a ɬaɤ ɠɟ 
- ɩoɝɪɭɠɧɵɯ ɞaɬɱɢɤoɜ ɞaɜɥɟɧɢɹ; 
- ɭɫɬɪoɣɫɬɜ, ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪaɫɫɬoɹɧɢɹ ɞo ɩoɜɟɪɯɧoɫɬɢ ɜoɞɵ, 
ɧaɩɪɢɦɟɪ, ɥaɡɟɪɧoɣ ɪɭɥɟɬɤɢ. 

2. ɂɡɦɟɪɟɧɢɟ ɭɪoɜɧɹ ȼȻ ɦoɠɟɬ ɩɪoɜoɞɢɬɶɫɹ ɜ oɞɧoɣ ɬoɱɤɟ ɩɪɢ oɛɳɟɣ 
ɞɥɢɧɟ ɧaɩoɪɧoɝo ɮɪoɧɬa ɛoɥɟɟ 500 ɦ.; 
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3. ɍɪoɜɧɢ ɛɶɟɮoɜ ɫɥɟɞɭɟɬ ɢɡɦɟɪɹɬɶ ɫ ɩoɦoɳɶɸ ɭɫɬɪoɣɫɬɜ ɫ 
ɞɢɫɬaɧɰɢoɧɧoɣ ɩɟɪɟɞaɱɟɣ ɩoɤaɡaɧɢɣ ɧa ɰɟɧɬɪaɥɶɧɵɣ ɩɭɥɶɬ 
ɭɩɪaɜɥɟɧɢɹ; 

4. ɂɡɦɟɪɟɧɢɟ ɍɇȻ ɞoɥɠɧo ɩɪoɜoɞɢɬɶɫɹ ɧa ɜɵɯoɞɟ ɜoɞɵ ɢɡ 
oɬɫaɫɵɜaɸɳɢɯ ɬɪɭɛ ɝɢɞɪoɦaɲɢɧɵ ɢ ɧa oɬɜoɞɹɳɟɦ ɤaɧaɥɟ ɜ ɫɬɜoɪɟ 
ɭɫɬaɧoɜɢɜɲɟɝoɫɹ ɞɜɢɠɟɧɢɹ ɩoɬoɤa ɜoɞɵ ɩɪɢ ɪaɛoɬaɸɳɢɯ 
ɜoɞoɫɛɪoɫaɯ; 

5. Ɍoɱɧoɫɬɶ ɢɡɦɟɪɟɧɢɹ ɭɪoɜɧɟɣ ɧaɩoɪa ɞoɥɠɧa ɛɵɬɶ ɧɟ ɧɢɠɟ ± 2-5 ɫɦ; 
6. Ƚɢɞɪoɦɟɬɪɢɱɟɫɤɢɟ ɩoɫɬɵ ɜ ȼȻ ɢ ɇȻ ɝɢɞɪoɭɡɥa ɞoɥɠɧɵ ɛɵɬɶ 

oɛoɪɭɞoɜaɧɵ ɫɢɫɬɟɦoɣ ɡaɩɢɫɢ ɢɥɢ ɫɢɫɬɟɦoɣ ɩɟɪɟɞaɱɢ ɞaɧɧɵɯ. 
Oɛɪaɛoɬɤa ɩoɥɭɱɟɧɧoɣ ɢɧɮoɪɦaɰɢɢ ɩɪoɢɡɜoɞɢɬɫɹ ɫɢɫɬɟɦaɬɢɱɟɫɤɢ. 

 
9.5.1 ȼɵɛoɪ ɞaɥɶɧoɦɟɪoɜ ȼȻ ɢ ɇȻ ɞɥɹ Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ 
 
Oɫɧoɜɵɜaɹɫɶ ɧa ɜɵɲɟɢɡɥoɠɟɧɧoɣ ɢɧɮoɪɦaɰɢɢ, ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɭɪoɜɧɟɣ 

ɜɟɪɯɧɟɝo ɢ ɧɢɠɧɟɝo ɛɶɟɮoɜ ɛɵɥ ɜɵɛɪaɧ ɞaɥɶɧoɦɟɪ (ɥaɡɟɪɧaɹ ɪɭɥɟɬɤa) 
DIMETIX DLS-C30. ɇɢɠɟ ɩɪɟɞɫɬaɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯaɪaɤɬɟɪɢɫɬɢɤɢ ɩɪɢɛoɪa: 

 Ɋaɡɪaɛoɬaɧ ɫɩɟɰɢaɥɶɧo ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɭɪoɜɵɯ ɭɫɥoɜɢɹɯ, ɜ 
ɩɪoɦɵɲɥɟɧɧoɫɬɢ ɢ ɧa oɬɤɪɵɬoɦ ɜoɡɞɭɯɟ; 

 ȼɵɩoɥɧɟɧ ɜ ɩɪoɱɧoɦ ɦɟɬaɥɥɢɱɟɫɤoɦ ɤoɪɩɭɫɟ, ɤoɬoɪɵɣ 
oɛɟɫɩɟɱɢɜaɟɬ ɤɥaɫɫ ɡaɳɢɬɵ oɬ ɩoɥɵ ɢ ɜɥaɝɢ; 

 ɉoɫɥɟɞoɜaɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɜɜoɞa/ɜɵɜoɞa; 
 ȼɵɫoɤoɬoɱɧɵɣ aɧaɥoɝoɜɵɣ ɢɧɬɟɪɮɟɣɫ; 
 Ɍoɱɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ±͵ ˏˏ; 
 Ⱦaɥɶɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ɞo ɟɫɬɟɫɬɜɟɧɧɵɯ oɛɴɟɤɬoɜ oɬ 0,05 ÷ 65ɦ; 
 Ⱦaɥɶɧoɫɬɶ ɢɡɦɟɪɟɧɢɣ ɞo oɬɪaɠaɸɳɟɣ ɩɥaɫɬɢɧɵ 25 ÷ 150 ɦ; 
 Ɋaɛoɱɢɟ ɬɟɦɩɟɪaɬɭɪɵ: -10 ÷ +50 ℃; 
 ɉɪoɱɧɵɣ ɤoɪɩɭɫ, ɭɞaɪoɩɪoɱɧɵɣ, ɜɢɛɪoɡaɳɢɳɟɧɧɵɣ, ɤɥaɫɫ ɡaɳɢɬɵ 
IP 65; 
 ɂɡɦɟɪɟɧɢɹ ɦoɝɭɬ ɩɪoɢɡɜoɞɢɬɶɫɹ ɩɪɢ ɥɸɛɵɯ ɩoɝoɞɧɵɯ ɭɫɥoɜɢɹɯ; 

ɋɤoɪoɫɬɶ ɩɟɪɟɞaɱɢ ɞaɧɧɵɯ 9600 ˄ˋ˕ ˔⁄ . 
 
9.5.2 ȼɵɛoɪ ɞaɬɱɢɤoɜ ɞaɜɥɟɧɢɹ ɜɟɪɯɧɟɝo ɢ ɧɢɠɧɟɝo ɛɶɟɮoɜ ɞɥɹ 

Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ 
 
ɇa ɪɢɫɭɧɤɟ 9.14 ɩɪɟɞɫɬaɜɥɟɧa ɫɯɟɦa ɩɥoɬɢɧɵ ɫ oɬɦɟɬɤaɦɢ ɭɪoɜɧɟɣ 
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Ɋɢɫɭɧoɤ 9.14 – ɋɯɟɦa ɩɥoɬɢɧɵ 

 
Ⱦɥɹ ɜɵɛoɪa ɞaɬɱɢɤoɜ ɞaɜɥɟɧɢɹ ȼȻ ɢ ɇȻ ɧɟoɛɯoɞɢɦo ɜɵɱɢɫɥɢɬɶ ɩɟɪɟɩaɞ 

ɭɪoɜɧɟɣ ɦɟɠɞɭ ɦaɤɫɢɦaɥɶɧɵɦ ɢ ɦɢɧɢɦaɥɶɧɵɦ ɡɧaɱɟɧɢɹɦɢ. 
Ⱦɥɹ ɧɢɠɧɟɝo ɛɶɟɮa: 
ʜʐܮ  = ʢʜʐ௠௔௫ − ʢʜʐ௠𝑖௡ = ͳͷʹ,ͳͲ − ͳ͵Ͷ,͹Ͳ = ͳ͹,Ͷ ˏ                      (9.1) 
 

ɝɞɟ ʢʜʐ௠௔௫ = ʢʜʐ୫ax ௣=଴,଴ଵ% = ͳͷʹ,ͳͲ ˏ; ʢʜʐ௠𝑖௡ = ʢʜʐ୫i୬ ொ˔𝑎ː.˒ = ͳ͵Ͷ,͹Ͳ ˏ. 
 

Ⱦɥɹ ɜɟɪɯɧɟɝo ɛɶɟɮa: 
ʑʐܮ  = ʢʑʐ௠௔௫ − ʢʑʐ௠𝑖௡ = ʹͶͷ,ͶͲ − ʹͲ͸,ͺͶ = ͵ͺ,ͷ͸ ˏ                     (9.2) 
 

ɝɞɟ ʢʑʐ௠௔௫ = ∇ʣʞʢ = ʹͶͷ,ͶͲ ˏ; ʢʑʐ௠𝑖௡ = ∇ʢʛܱ = ʹͲ͸,ͺͶ ˏ. 
ɉo ɪaɫɫɱɢɬaɧɧɵɦ ɞaɧɧɵɦ ɜɵɛɢɪaɸɬɫɹ ɞaɬɱɢɤɢ ɞaɜɥɟɧɢɹ LMP 308. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɩaɪaɦɟɬɪɵ ɞaɬɱɢɤa ɩɪɟɞɫɬaɜɥɟɧɵ ɜ ɬaɛɥɢɰɟ 9.1. 
 

Ɍaɛɥɢɰa 9.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɩaɪaɦɟɬɪɵ LMP 308 
Ⱦɢaɩaɡoɧɵ ɞaɜɥɟɧɢɹ 

- ȼȻ ɇȻ 
ɍɪoɜɟɧɶ, ɦ.ɜoɞ.ɫɬ 10 10 

ɇoɦɢɧaɥɶɧoɟ ɞaɜɥɟɧɢɟ ܲː , ɛaɪ 1,0 1,0 
ȼɵɯoɞɧoɣ ɫɢɝɧaɥ 

Ɍoɤ I, ɦA 4…20 
ɉɢɬaɧɢɟ 

ɇaɩɪɹɠɟɧɢɟ U, ȼ 12-36 
ɏaɪaɤɬɟɪɢɫɬɢɤɢ 

Oɫɧoɜɧaɹ ɩoɝɪɟɲɧoɫɬɶ ൑ Ͳ,͵ͷ% 
Oɬɤɥoɧɟɧɢɟ ɧaɩɪɹɠɟɧɢɹ ɩɢɬaɧɢɹ ൑ Ͳ,Ͳͷ% 

Ɍɟɦɩɟɪaɬɭɪɧɵɣ ɞɢaɩaɡoɧ 
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ɂɡɦɟɪɹɟɦaɹ ɫɪɟɞa, ℃ -20…+70 

 
ȼ ɤaɱɟɫɬɜɟ ɫɛoɪa ɞaɧɧɵɯ ɜɵɛɪaɧ ɭɧɢɜɟɪɫaɥɶɧɵɣ ɦɧoɝoɤaɧaɥɶɧɵɣ 

ɜɬoɪɢɱɧɵɣ ɩɪɟoɛɪaɡoɜaɬɟɥɶ ɫɢɝɧaɥoɜ ɞaɬɱɢɤoɜ «ɇȿȼOȾ+Ɇ8». Ⱦaɧɧɵɣ ɩɪɢɛoɪ 
ɩɟɪɟɞaɟɬ ɢɡɦɟɪɟɧɢɹ ɩo ɢɧɬɟɪɮɟɣɫɭ RS-485 ɢ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɪɹɞ 
ɩɪɟɢɦɭɳɟɫɬɜ: 

 ɋɤoɪoɫɬɶ ɩɟɪɟɞaɱɢ ɞaɧɧɵɯ ɦoɠɟɬ ɞoɫɬɢɝaɬɶ 38400 ɛɢɬ/ɫ; 
 ɉɪɢɜɟɞɟɧɧaɹ ɩoɝɪɟɲɧoɫɬɶ: <0,1 %; 
 Ⱦɜɭɯɫɬɪoɱɧɵɣ ɀɄɂ; 
 ɉɪoɫɬoɬa ɤoɧɫɬɪɭɤɰɢɢ; 
 ɇɟɜɵɫoɤaɹ ɫɬoɢɦoɫɬɶ. 

ȼ ɪɟɡɭɥɶɬaɬɟ ɩɪoɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞoɜaɧɢɣ ɛɵɥɢ ɜɵɛɪaɧɵ ɧaɢɛoɥɟɟ 
ɫoɜɪɟɦɟɧɧɵɟ ɢ ɩɪoɫɬɵɟ ɜ ɷɤɫɩɥɭaɬaɰɢɢ ɞaɬɱɢɤɢ, a ɬaɤɠɟ ɩɪɟɞɥoɠɟɧɵ 
ɩɪoɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɪaɡɦɟɳɟɧɢɹ ɫɢɫɬɟɦ ɢɡɦɟɪɟɧɢɣ ɭɪoɜɧɟɣ ɛɶɟɮoɜ 
ɩɪoɟɤɬɢɪɭɟɦoɣ ɫɬaɧɰɢɢ.  
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ɁAɄɅɘɑȿɇɂȿ 

 
ȼ ɩɪoɟɤɬɟ ɛɵɥɢ ɪaɫɫɱɢɬaɧɵ ɢ oɩɪɟɞɟɥɟɧɵ oɫɧoɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 

ɩaɪaɦɟɬɪɵ Ʉɪaɫɧoɹɪɫɤoɝo ɝɢɞɪoɭɡɥa ɧa ɪɟɤɟ ȿɧɢɫɟɣ, ɹɜɥɹɸɳɟɝoɫɹ 
ɫooɪɭɠɟɧɢɟɦ I ɤɥaɫɫa. 

ɇa ɩɟɪɜoɦ ɷɬaɩɟ ɛɵɥɢ oɩɪɟɞɟɥɟɧɵ ɡɧaɱɟɧɢɹ ɪaɫɱɟɬɧɵɯ ɦaɤɫɢɦaɥɶɧɵɯ 
ɪaɫɯoɞoɜ ɞɥɹ ɫɥɭɱaɟɜ: ɩoɜɟɪoɱɧoɝo – oɛɟɫɩɟɱɟɧɧoɫɬɶɸ 0,01 % ɢ oɫɧoɜɧoɝo – 0,1 
%, ɪaɜɧɵɯ 26576 ɦ3/ɫ ɢ 21663 ɦ3/ɫ ɫooɬɜɟɬɫɬɜɟɧɧo. 

ȼ ɯoɞɟ ɜoɞɧo-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪaɫɱɟɬoɜ ɛɵɥa oɩɪɟɞɟɥɟɧa ɭɫɬaɧoɜɥɟɧɧaɹ 
ɦoɳɧoɫɬɶ, ɪaɜɧaɹ 4100 Ɇȼɬ, a ɬaɤ ɠɟ ɫɪɟɞɧɟɦɧoɝoɥɟɬɧɹɹ ɜɵɪaɛoɬɤa, ɪaɜɧaɹ 
17,4 ɦɥɪɞ.ˍʑ˕ ∙ ˚. 

ɇa ɫɥɟɞɭɸɳɟɦ ɷɬaɩɟ ɛɵɥ oɩɪɟɞɟɥёɧ ɬɢɩ ɝɢɞɪoaɝɪɟɝaɬoɜ ɢ ɢɯ 
oɩɬɢɦaɥɶɧoɟ ɱɢɫɥo. Ⱦɥɹ ɷɬoɝo ɛɵɥa oɩɪɟɞɟɥɟɧa oɛɥaɫɬɶ ɞoɩɭɫɬɢɦɵɯ ɪɟɠɢɦoɜ 
ɪaɛoɬɵ, ɧa ɤoɬoɪoɣ oɩɪɟɞɟɥɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɧaɩoɪɵ:  

 Ɇaɤɫɢɦaɥɶɧɵɣ – 108 ɦ; 
 Ɋaɫɱɟɬɧɵɣ – 80,5 ɦ; 
 Ɇɢɧɢɦaɥɶɧɵɣ – 64 ɦ. 

Ɇaɤɫɢɦaɥɶɧɵɣ ɪaɫɯoɞ ɱɟɪɟɡ ɜɫɟ aɝɪɟɝaɬɵ, ɫooɬɜɟɬɫɬɜɭɸɳɢɣ ɪaɫɱɟɬɧoɦɭ 
ɧaɩoɪɭ, ɫoɫɬaɜɥɹɟɬ 5800 ɦ3/ɫ 

ɉɪɢ ɜɵɛoɪɟ ɬɭɪɛɢɧ ɪaɫɫɦaɬɪɢɜaɥoɫɶ ɞɜa ɜaɪɢaɧɬa ɉɅȾ115-ȼ ɢ ɊO115-ȼ, 
ɪaɡɧɵɦɢ ɞɢaɦɟɬɪaɦɢ. Ɍaɤ ɤaɤ ɉɅȾ115-ȼ ɧɟ ɩɪoɲɥa ɤaɜɢɬaɰɢoɧɧɵɯ ɢɫɩɵɬaɧɢɣ, 
ɪaɫɫɦaɬɪɢɜaɬɶ ɟё ɢɡɧaɱaɥɶɧo ɦɵ ɧɟ ɫɬaɥɢ. ɉo ɪɟɡɭɥɶɬaɬaɦ ɪaɫɱɟɬoɜ ɛɵɥ 
oɩɪɟɞɟɥёɧ oɩɬɢɦaɥɶɧɵɣ ɜaɪɢaɧɬ ɫ ɞɜɟɧaɞɰaɬɶɸ aɝɪɟɝaɬaɦɢ ɊO115-ȼ, 
ɞɢaɦɟɬɪoɦ ɪaɛoɱɢɯ ɤoɥёɫ 7,5 ɦ. 

ɉo ɫɩɪaɜoɱɧɵɦ ɞaɧɧɵɦ ɞɥɹ ɜɵɛɪaɧɧoɣ ɩoɜoɪoɬɧo-ɥoɩaɫɬɧoɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪoɧɧoɣ ɱaɫɬoɬoɣ 93,8 oɛ/ɦɢɧ ɛɵɥ ɩoɞoɛɪaɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪoɝɟɧɟɪaɬoɪ ɋȼ-
1548/203-64ɍɏɅ4 ɫ ɧoɦɢɧaɥɶɧoɣ aɤɬɢɜɧoɣ ɦoɳɧoɫɬɶɸ 333 Ɇȼɬ. 

Ⱦaɥɟɟ ɛɵɥa ɜɵɛɪaɧa ɫɬɪɭɤɬɭɪɧaɹ ɫɯɟɦa Ƚɗɋ ɫ oɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥoɤaɦɢ ɢ 
ɩɪɢɧɹɬa ɫɯɟɦa ɪaɫɩɪɟɞɟɥɢɬɟɥɶɧoɝo ɭɫɬɪoɣɫɬɜa ɄɊɍɗ 500 ɤȼ – «3/2 ɢɥɢ 
ɩoɥɭɬoɪɧaɹ ɫɯɟɦa». ɉo ɫɩɪaɜoɱɧɵɦ ɞaɧɧɵɦ ɢ ɤaɬaɥoɝaɦ ɛɵɥo ɜɵɛɪaɧo 
ɫɥɟɞɭɸɳɟɟ ɜɵɫoɤoɜoɥɶɬɧoɟ oɛoɪɭɞoɜaɧɢɟ: ɞɜɟɧaɞɰaɬɶ ɫɢɥoɜɵɯ 
ɬɪaɧɫɮoɪɦaɬoɪoɜ ɌȾɐ-500000/500, ɬɪaɧɫɮoɪɦaɬoɪɵ ɫoɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɅ – 
2500/15 ɍ1, ɞɥɹ Ʌɗɉ – ɫɬaɥɟaɥɸɦɢɧɟɜɵɟ ɩɪoɜoɞa ɦaɪɤɢ 3ɯAɋ-300/66. 

ɉoɫɥɟ ɜɵɛoɪa oɫɧoɜɧoɝo ɷɥɟɤɬɪooɛoɪɭɞoɜaɧɢɹ ɛɵɥ ɪaɫɫɦoɬɪɟɧ 
oɛɹɡaɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪoɣɫɬɜ ɪɟɥɟɣɧoɣ ɡaɳɢɬɵ ɢ aɜɬoɦaɬɢɤɢ ɜ 
ɫooɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

Ʉoɦɩoɧoɜɤa ɝɢɞɪoɭɡɥa ɛɵɥa ɩɪɢɧɹɬa ɪɭɫɥoɜaɹ.  
 ȼ ɫoɫɬaɜ ɫooɪɭɠɟɧɢɣ ɜɯoɞɹɬ: 

– ɜoɞoɫɛɪoɫɧaɹ ɛɟɬoɧɧaɹ ɩɥoɬɢɧa – 110,00 ɦ; 
– ɫɬaɧɰɢoɧɧaɹ ɛɟɬoɧɧaɹ ɩɥoɬɢɧa – 349,50 ɦ; 
– ɛɟɬoɧɧaɹ ɝɥɭɯaɹ ɥɟɜoɛɟɪɟɠɧaɹ ɩɥoɬɢɧa – 242,00 ɦ; 
– ɛɟɬoɧɧaɹ ɩɪaɜoɛɟɪɟɠɧaɹ ɩɥoɬɢɧa – 264,20 ɦ; 
– ɝɥɭɯaɹ, ɫoɩɪɹɝaɸɳaɹ ɫɬaɧɰɢoɧɧɭɸ ɢ  ɝɥɭɯɭɸ ɛɟɬoɧɧɭɸ – 22,00 ɦ. 
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 ɇa ɞaɧɧoɦ ɷɬaɩɟ ɪaɫɱɟɬɧɵɦ ɩɭɬɟɦ oɩɪɟɞɟɥɟɧɵ ɝaɛaɪɢɬɧɵɟ ɪaɡɦɟɪɵ ɢ 
ɯaɪaɤɬɟɪɧɵɟ oɬɦɟɬɤɢ ɩɥoɬɢɧɵ: 

– ɲɢɪɢɧa ɩoɞoɲɜɵ ɜoɞoɫɥɢɜɧoɣ ɩɥoɬɢɧɵ – 88,40  ɦ; 
– oɬɦɟɬɤa ɩoɞoɲɜɵ ɜoɞoɫɥɢɜɧoɣ ɩɥoɬɢɧɵ – 130,70 ɦ;  
– ɱɢɫɥo ɜoɞoɫɥɢɜɧɵɯ oɬɜɟɪɫɬɢɣ – 5; 
– ɲɢɪɢɧa ɜoɞoɫɥɢɜɧɵɯ oɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 18 ɦ; 
– oɬɦɟɬɤa ɝɪɟɛɧɹ – 255,60 ɦ; 
– ɲɢɪɢɧa ɝɪɟɛɧɹ – 20,00 ɦ. 

 Ⱦɥɹ ɝaɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤoɣ ɷɧɟɪɝɢɢ ɜoɞɧoɝo ɩoɬoɤa, ɩɪoɩɭɫɤaɟɦoɝo ɱɟɪɟɡ 
ɜoɞoɫɥɢɜɧɭɸ ɩɥoɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ oɬɥɟɬ ɫɬɪɭɢ.  
 Ɍaɤɠɟ ɜ ɷɬoɦ ɪaɡɞɟɥɟ ɩɪoɢɡɜɟɞɟɧa oɰɟɧɤa ɩɪoɱɧoɫɬɢ ɢ ɭɫɬoɣɱɢɜoɫɬɢ 
ɩɥoɬɢɧɵ ɩɪɢ oɫɧoɜɧoɦ ɫoɱɟɬaɧɢɢ ɧaɝɪɭɡoɤ. ȼ ɪɟɡɭɥɶɬaɬɟ ɪaɫɱɟɬoɜ 
ɤoɷɮɮɢɰɢɟɧɬ ɧaɞɟɠɧoɫɬɢ ɫooɪɭɠɟɧɢɹ ɫoɫɬaɜɥɹɟɬ 1,37 (ɧoɪɦaɬɢɜɧoɟ ɡɧaɱɟɧɢɟ 
ɞɥɹ ɫooɪɭɠɟɧɢɣ I ɤɥaɫɫa – >1,25). Ɍaɤɢɦ oɛɪaɡoɦ, ɩɥoɬɢɧa Ʉɪaɫɧoɹɪɫɤoɝo 
ɝɢɞɪoɭɡɥa oɬɜɟɱaɟɬ ɬɪɟɛoɜaɧɢɹɦ ɧaɞɟɠɧoɫɬɢ. ɉɪɢ ɪaɫɱɟɬɟ ɩɥoɬɢɧɵ ɧa 
ɩɪoɱɧoɫɬɶ ɫɠɢɦaɸɳɢɟ ɧaɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲaɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧaɱɟɧɢɣ, 
ɪaɫɬɹɝɢɜaɸɳɢɟ ɧaɩɪɹɠɟɧɢɹ oɬɫɭɬɫɬɜɭɸɬ. ɉɥoɬɢɧa oɬɜɟɱaɟɬ ɜɫɟɦ ɬɪɟɛoɜaɧɢɹɦ, 
ɩɪɟɞɭɫɦoɬɪɟɧɧɵɦɢ ɋɇɢɉ. 

ȼɵɩoɥɧɹɹ aɧaɥɢɡ ɢ ɪaɫɱɟɬ ɷɤoɧoɦɢɱɟɫɤɢɯ ɩoɤaɡaɬɟɥɟɣ, ɛɵɥ ɫɞɟɥaɧ ɜɵɜoɞ 
oɛ ɷɤoɧoɦɢɱɟɫɤoɣ ɷɮɮɟɤɬɢɜɧoɫɬɢ ɫɬɪoɢɬɟɥɶɫɬɜa Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɧa ɪɟɤɟ 
ȿɧɢɫɟɣ, ɜ ɪɟɡɭɥɶɬaɬɟ ɩoɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩoɤaɡaɬɟɥɢ: 

 ɩɟɪɢoɞ oɤɭɩaɟɦoɫɬɢ ɩɪoɟɤɬa – 9 ɥɟɬ ɢ 5 ɦɟɫɹɰɟɜ; 
 ɫɟɛɟɫɬoɢɦoɫɬɶ ɩɪoɢɡɜoɞɫɬɜa ɷɥɟɤɬɪoɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ∙ɱ = 0,10; 
 ɭɞɟɥɶɧɵɟ ɤaɩɢɬaɥoɜɥoɠɟɧɢɹ, ɪɭɛ/ɤȼɬ=25632,14. 

Ɍaɤɢɦ oɛɪaɡoɦ, ɫɬɪoɢɬɟɥɶɫɬɜo Ʉɪaɫɧoɹɪɫɤoɝo Ƚɍ ɜ ɧaɫɬoɹɳɟɟ ɜɪɟɦɹ 
ɹɜɥɹɟɬɫɹ aɤɬɭaɥɶɧɵɦ. 
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ɉɊɂɅOɀȿɇɂȿ A 
 

ȼoɞɧoɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪaɫɱɟɬɵ 
 

Ɍaɛɥɢɰa A.1 – ɋɪaɛoɬɤa Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɜ ɦaɥoɜoɞɧoɦ ɝoɞɭ 
Ɇ-
ɰ Qɛɵɬ.ɩoɥ Qɮɢɥɶɬɪ Qɜoɞoɯɪ Qɯoɥ.ɫɛɪ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧaɱ 

dV, 
ɤɦ^3 Vɤoɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝaɪ 

XI  1108 1 1867 0 2975 2976 1200 72,00 4,84 67,16 243,00 238,84 240,92 140,12 100,8 2696 2695 
XII 893 1 3711 0 4604 4605 1200 67,16 9,62 57,54 238,84 230,01 234,42 142,13 92,3 3820 3820 
I 578 1 4625 0 5203 5204 1200 57,54 11,99 45,55 230,01 218,83 224,42 142,73 81,7 3821 3820 
II  588 1 3568 0 4156 4157 1200 45,55 9,25 36,31 218,83 208,78 213,80 141,63 72,2 2696 2695 

III  
581 1 620 0 1201 1202 1200 36,31 1,61 34,70 208,78 206,84 207,81 136,72 71,1 768 

ɩo 
ɜɯɤ 

IV 
1783 1 -584 0 1199 1200 1200 34,70 -1,51 36,21 206,84 208,67 207,75 136,71 71,0 766 

ɩo 
ɜɯɤ 

V 
2778 1 -1579 0 1199 1200 1200 36,21 -4,09 40,31 208,67 213,35 211,01 136,71 74,3 801 

ɩo 
ɜɯɤ 

VI  
5540 1 -4341 0 1199 1200 1200 40,31 

-
11,25 51,56 213,35 224,55 218,95 136,71 82,2 886 

ɩo 
ɜɯɤ 

VII 
3836 1 -2637 0 1199 1200 1200 51,56 -6,84 58,39 224,55 230,78 227,66 136,71 91,0 980 

ɩo 
ɜɯɤ 

VIII 
4010 1 -2811 0 1199 1200 1200 58,39 -7,29 65,68 230,78 237,48 234,13 136,71 97,4 1050 

ɩo 
ɜɯɤ 

IX 
3253 1 -2054 0 1199 1200 1200 65,68 -5,32 71,00 237,48 242,20 239,84 136,71 103,1 1112 

ɩo 
ɜɯɤ 

X 
1584 1 -385 0 1199 1200 1200 71,00 -1,00 72,00 242,20 243,00 242,60 136,71 105,9 1141 

ɩo 
ɜɯɤ 
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ɉɪoɞoɥɠɟɧɢɟ ɩɪɢɥoɠɟɧɢɹ A 
 

Ɍaɛɥɢɰa A.2 –ɋɪaɛoɬɤa Ʉɪaɫɧoɹɪɫɤoɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜoɞɧoɦ ɝoɞɭ  
Ɇ-
ɰ Qɛɵɬ.ɩoɥ Qɮɢɥɶɬɪ Qɜoɞoɯɪ Qɯoɥ.ɫɛɪ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧaɱ 

dV, 
ɤɦ^3 Vɤoɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝaɪ 

ɗ, ɦɥɪɞ 
ɤȼɬ*ɱ 

XI  1226 1 1867 0 3093 3094 1200 72,00 4,84 67,16 243,00 238,84 240,92 140,28 100,6 2798 2695 2,01 
XII 1021 1 3711 0 4732 4733 1200 67,16 9,62 57,54 238,84 230,01 234,42 142,27 92,2 3920 3820 2,82 
I 949 1 4625 0 5574 5575 1200 57,54 11,99 45,55 230,01 218,83 224,42 143,07 81,3 4076 3820 2,931 
II  1002 1 3568 0 4570 4571 1200 45,55 9,25 36,31 218,83 208,78 213,80 142,10 71,7 2946 2695 2,12 

III  
1020 1 620 0 1640 1641 1200 36,31 1,61 34,70 208,78 206,84 207,81 137,80 70,0 1032 

ɩo 
ɜɯɤ 0,74 

IV 
2485 1 -1280 0 1205 1206 1200 34,70 -3,32 38,02 206,84 210,78 208,81 136,73 72,1 781 

ɩo 
ɜɯɤ 0,56 

V 
4880 1 -2000 0 2880 2881 1200 38,02 -5,18 43,20 210,78 216,44 213,61 139,98 73,6 1906 

ɩo 
ɜɯɤ 1,37 

VI  
5713 1 -4350 0 1363 1364 1200 43,20 

-
11,28 54,48 216,44 227,22 221,83 137,14 84,7 1038 

ɩo 
ɜɯɤ 0,75 

VII 
3925 1 -2720 0 1205 1206 1200 54,48 -7,05 61,53 227,22 233,65 230,43 136,73 93,7 1015 

ɩo 
ɜɯɤ 0,73 

VIII 
4136 1 -2591 0 1545 1546 1200 61,53 -6,72 68,24 233,65 239,81 236,73 137,58 99,1 1377 

ɩo 
ɜɯɤ 0,99 

IX 
3301 1 -1000 0 2301 2302 1200 68,24 -2,59 70,83 239,81 242,06 240,94 139,07 101,9 2107 

ɩo 
ɜɯɤ 1,52 

X 
1672 1 -450 0 1222 1223 1200 70,83 -1,17 72,00 242,06 243,00 242,53 136,77 105,8 1162 

ɩo 
ɜɯɤ 0,84 
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ɉɊɂɅOɀȿɇɂȿ Ȼ 
 

ɉaɪaɦɟɬɪɵ ɢ ɯaɪaɤɬɟɪɢɫɬɢɤɢ ɩɪoɟɤɬɢɪɭɟɦoɣ ɝɢɞɪoɬɭɪɛɢɧɵ 

 
Ɋɢɫɭɧoɤ Ȼ.1 – Ƚɥaɜɧaɹ ɭɧɢɜɟɪɫaɥɶɧaɹ ɯaɪaɤɬɟɪɢɫɬɢɤa ɊO – 115ȼ-750 
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ɉɪoɞoɥɠɟɧɢɟ ɩɪɢɥoɠɟɧɢɹ A 
 

 
Ɋɢɫɭɧoɤ Ȼ.2 - ɉɪoɬoɱɧaɹ ɱaɫɬɶ ɬɭɪɛɢɧɵ ɉɅ – 50ȼ-750 
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ɉɊɂɅOɀȿɇɂȿ ȼ 
 

Ɋɟɥɟɣɧaɹ ɡaɳɢɬa ɢ aɜɬoɦaɬɢɤa 
 

Ɍaɛɥɢɰa ȼ.1 – ɍɫɬaɜɤɢ ɡaɳɢɬ 

Ɂaɳɢɬɵ ɍɫɬaɜɤɢ 

ɇaɢɦɟɧoɜaɧɢɟ Oɛoɡɧaɱɟɧɢɟ ɇaɢɦɟɧoɜaɧɢɟ 
Oɬɧoɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧoɜaɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂaɳɢɬa 
ɩɪoɞoɥɶɧaɹ ܩ∆ܫ 

Ɍoɤ 
ɫɪaɛaɬɵɜaɧɢɹ, ܫʠʟ.ை Ͳ,ͳͷ ∙  ʜ. 0,68 Aܫ

Ʉoɷɮɮɢɰɢɟɧɬ 
ɬoɪɦoɠɟɧɢɹ, ܭʡ Ͳ,ͷ - 

ɍɫɬaɜɤa ɧaɱaɥɶɧoɝo 
ɬoɪɦoɠɟɧɢɹ, ܫʜʡ Ͳ,ͷ ∙  ʜ 2,26 Aܫ

Ɍoɪɦoɡɧoɣ ɬoɤ, ȼ ͳ,ͷ ∙  ʜ 6,78 Aܫ

Ⱦɢɮ. Ɂaɳɢɬa 
ɩoɩɟɪɟɱɧaɹ 

I∆> 
Ɍoɤ 

ɫɪaɛaɬɵɜaɧɢɹ, ܫʠʟ Ͳ,ʹ ∙  ʜ 0,9 Aܫ

Ɂaɳɢɬa oɬ ɡaɦɵɤaɧɢɣ 
ɧa ɡɟɦɥɸ oɛɦoɬɤɢ 
ɫɬaɬoɪa ɝɟɧɟɪaɬoɪa 

଴ܷ 

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

଴ܷଷ ݐ 

Ʉoɷɮɮɢɰɢɟɧɬ 
ɬoɪɦoɠɟɧɢɹ, ܭʡ 

1,3 - 

ɍɫɬaɜɤa 
ɫɪaɛaɬɵɜaɧɢɹ 

- 0,2 ȼ 

Ɂaɳɢɬa oɬ ɩoɜɵɲɟɧɢɹ 
ɧaɩɪɹɠɟɧɢɹ >ܷ 

1 
ɫɬɭɩɟɧɶ ஼ܷʟଵ 1,2Uɧ 120 ȼ 

2 
ɫɬɭɩɟɧɶ ஼ܷʟଶ 1,4Uɧ 140 ȼ 

Ɂaɳɢɬa oɛɪaɬɧoɣ 
ɩoɫɥɟɞoɜaɬɟɥɶɧoɫɬɢ 
oɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡoɤ 

 ଶܫ

ɋO ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,32 Aܫ

ɉO ܫଶʞʢʠʙ Ͳ,ͳ͵ ∙  ʜ 0,59 Aܫ

OɌɋ I ܫଶʠ.ʖ. ͳ,Ͳͻ ∙  ʜ 4,93 Aܫ

Ɂaɳɢɬa oɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡoɤ 
 ଵܫ

ɋO ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,84 Aܫ
ɉO ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,97 Aܫ

OɌɋ 
͵ଵைʡʠ ͳ,Ͷܫ ∙  ʜைʛ 6,46 Aܫ
Uɫɪ - 66 ȼ 

Ⱦɢɫɬaɧɰɢoɧɧaɹ 
ɡaɳɢɬa ܼ < 

1 
ɫɬɭɩɟɧɶ ܼூ 0,078 Ͳ,ͳʹ ܱˏ 

2 
ɫɬɭɩɟɧɶ ܼூூ 3,13 4,7 Oɦ 

Ɂaɳɢɬa ɪoɬoɪa oɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ
ɋO ܫ௉ ʠʗʒʜ. ͳ,Ͳͷ ∙  ʜைʛ.ʟ 4,25 Aܫ
ɉO ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜைʛ.ʟ 4,46 Aܫ

Oɬɫɟɱɤa ܫ௉ ʞʢʠʙ. ʹ,ͳͷ ∙  ʜைʛ.ʟ 8,7 Aܫ

 




