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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɜɵɩɨɥɧɹɹ ɝɥɚɜɧɭɸ ɪɨɥɶ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɩɚɪɚɦɟɬɪɨɜ 
ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ 
ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬ∙ɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ 
ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ – ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ 
ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ. ȼ ɭɫɥɨɜɢɹɯ 
ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ 
ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɫɬɪɭɤɬɭɪɧɵɦ ɥɢɞɟɪɨɦ ɜ 
ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ ɫɬɚɬɶ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɨɬɪɚɫɥɶ 
ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ, ɟё 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɫɢɥɨɜɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɚ.  
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 

Ȼɪɚɬɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ ɜ ɝɨɪɨɞɟ Ȼɪɚɬɫɤɟ 
ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ.  

Ⱥɧɝɚɪɚ ɧɚɱɢɧɚɟɬɫɹ ɢɡ ɨ.Ȼɚɣɤɚɥɚ ɩɨɬɨɤɨɦ ɲɢɪɢɧɨɣ 1,1 ɤɦ ɢ ɬɟɱёɬ ɫɧɚɱɚɥɚ 
ɜ ɫɟɜɟɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ⱦɥɢɧɚ ɪɟɤɢ - 1779 ɤɦ. ɉɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ 
ɞɥɢɧɟ Ⱥɧɝɚɪɚ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɟɪɟɩɚɞ ɪɚɜɧɵɣ 380 ɦ ɢ ɛɨɥɶɲɨɣ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 
468 ɬɵɫ.ɤɦ². ɍɤɥɨɧ ɪɟɤɢ – 0,21 ɦ/ɤɦ, ɲɢɪɢɧɚ ɪɟɤɢ ɜ ɫɚɦɨɦ ɲɢɪɨɤɨɦ ɦɟɫɬɟ 
ɞɨɫɬɢɝɚɟɬ 15 ɤɦ, ɚ ɢɧɨɝɞɚ ɫɭɠɚɟɬɫɹ ɞɨ 300 ɦ. ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ȼɪɚɬɫɤɨɣ 
Ƚɗɋ ɢɦɟɟɬ ɲɢɪɢɧɭ 1 ɤɦ. 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɫɭɪɨɜɨɣ ɡɢɦɨɣ (ɞɨ – 
35-45 °C) ɢ ɤɨɪɨɬɤɢɦ ɠɚɪɤɢɦ ɥɟɬɨɦ (ɞɨ + 25-30 °C). ȼ ɬɟɱɟɧɢɟ ɝɨɞɚ ɢ ɫɭɬɨɤ 
ɬɟɦɩɟɪɚɬɭɪɚ ɡɞɟɫɶ ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɜ ɛɨɥɶɲɢɯ ɩɪɟɞɟɥɚɯ. ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ 
ɞɥɢɬɫɹ ɜ ɫɪɟɞɧɟɦ ɲɟɫɬɶ ɦɟɫɹɰɟɜ (ɫɨ ɜɬɨɪɨɣ ɞɟɤɚɞɵ ɨɤɬɹɛɪɹ ɞɨ ɬɪɟɬɶɟɣ ɞɟɤɚɞɵ 
ɚɩɪɟɥɹ). 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɜ 
ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 94 ɞɧɹ. ɉɟɪɜɵɟ ɡɚɦɨɪɨɡɤɢ ɮɢɤɫɢɪɭɸɬɫɹ 8 
ɫɟɧɬɹɛɪɹ, ɩɨɫɥɟɞɧɢɟ — 5 ɢɸɧɹ. 

ȼɵɩɚɞɚɟɬ ɨɤɨɥɨ 370 ɦɦ ɨɫɚɞɤɨɜ ɜ ɝɨɞ. 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ, ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɨ.Ȼɚɣɤɚɥ. Ɋɨɥɶ ɞɨɠɞɟɜɵɯ 
ɨɫɚɞɤɨɜ ɜ ɩɢɬɚɧɢɢ ɪɟɤɢ ɧɟɡɧɚɱɢɬɟɥɶɧɚ, ɬ.ɤ. ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ (ɨɤɨɥɨ 
370 ɦɦ).  

Ʌɟɞɨɜɵɣ ɪɟɠɢɦ Ⱥɧɝɚɪɵ ɢɦɟɟɬ ɫɜɨɟɨɛɪɚɡɧɵɟ ɱɟɪɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 
ɨɬɟɩɥɹɸɳɢɦ ɜɥɢɹɧɢɟɦ ɨɡɟɪɚ Ȼɚɣɤɚɥ, ɚɧɝɚɪɫɤɢɯ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɫɬɨɤɚ, ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɬɟɱɟɧɢɹ. ȼ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɩɟɪɜɵɟ ɥɟɞɨɜɵɟ ɹɜɥɟɧɢɹ 
ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɧɚɱɚɥɟ ɬɪɟɬɶɟɣ ɞɟɤɚɞɵ ɨɤɬɹɛɪɹ, ɚ ɜ ɢɫɬɨɤɚɯ ɪɟɤɢ – ɜ ɩɟɪɜɨɣ 
ɞɟɤɚɞɟ ɧɨɹɛɪɹ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɥɟɞɹɧɨɝɨ ɩɨɤɪɨɜɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɞɥɢɬɟɥɶɧɵɦ 
ɥɟɞɨɯɨɞɨɦ, ɩɪɨɞɨɥɠɚɸɳɢɦɫɹ ɢɧɨɝɞɚ 1,5 ɦɟɫ. 

ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɢɜɟɞёɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɜ ɩɟɪɢɨɞ ɫ 1932 
ɩɨ 1981.Ʉɚɠɞɵɣ ɝɨɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɪɟɞɧɢɯ 
ɪɚɫɯɨɞɨɜ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. 
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Ɍɚɛɥɢɰɚ 1.1 – ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ⱥɧɝɚɪɚ  
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Qɫɪ. 
ɝɨɞ 

1925 1008 912 864 2047 6611 4116 3305 3181 3583 2519 1238 1017 2533 

1926 1118 1033 969 2495 9700 3583 3492 3508 4802 3006 2119 1470 3108 

1927 544 448 400 1088 7505 5378 3558 3433 5230 2703 1829 912 2752 

1928 768 656 576 1254 10186 6195 3583 3177 4654 2875 800 725 2954 

1929 768 656 608 653 8078 3464 4116 3320 2911 2394 1366 1050 2449 

1930 1200 1040 976 3263 9506 4795 5438 3710 6557 3111 1791 1249 3553 

1931 1104 992 896 819 8977 5051 3399 3697 4742 2894 1327 1169 2922 

1932 992 880 848 934 9420 4851 3349 3597 4592 2914 1669 1133 2932 

1933 1040 944 880 832 6358 5491 6035 3494 3743 2786 1443 1034 2840 

1934 1024 880 832 2303 6902 4851 3199 3497 4542 2731 1615 1088 2789 

1935 1104 992 896 1547 6988 4700 3391 3569 5630 2827 1327 1169 2845 

1936 736 640 608 2826 9957 3561 3081 3486 4702 2881 1255 1020 2896 

1937 1024 880 832 2316 9328 4894 3220 3529 4590 2779 1631 1088 3009 

1938 1072 720 752 1702 8061 4572 3092 3497 4702 2756 1455 1084 2789 

1939 927 944 1004 1134 6422 5544 6078 3426 3875 2842 1555 1065 2901 

1940 1072 720 752 1702 5869 4311 3096 3888 3618 2063 1455 1034 2465 

1941 1008 880 816 2290 6852 5203 2863 3008 2607 1919 1615 1075 2511 

1942 1056 704 736 1663 8469 5491 6035 3294 3793 3036 1423 1008 3059 

1943 1056 960 896 2585 10115 5512 6067 3305 3775 3102 1567 1129 3339 

1944 1120 960 950 2456 5538 5299 4529 3444 5278 2904 1695 1115 2941 

1945 1184 1024 944 857 6468 5075 3529 3209 2993 2431 1439 1115 2522 

1946 1040 944 880 2559 7687 6163 3479 3884 3615 2239 1551 1115 2930 

1947 863 880 928 1074 5362 4290 3885 3067 3586 2647 1484 1031 2425 

1948 1056 704 736 1676 8412 6227 3096 3107 2689 2013 1439 1021 2681 

1949 1279 1216 1120 2380 9192 4873 3220 3518 4574 2763 1810 1303 3104 

1950 816 672 768 1381 8224 5264 3096 3867 3586 2063 1168 846 2646 

1951 784 656 576 1254 7592 5278 3479 3633 5278 2734 916 739 2743 

1952 800 688 1000 1951 9360 7225 6643 6743 5644 3744 996 739 3794 

1953 736 656 576 1190 7188 8666 3875 4915 5726 3166 912 672 3190 

1954 633 5490 704 1645 8054 4573 5907 4122 4206 2996 1024 833 3349 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Qɫɪ. 
ɝɨɞ 

1955 784 656 576 1267 8171 7709 3864 2999 4835 1908 800 739 2859 

1956 691 657 564 1294 5740 3566 3011 3343 3346 2143 1631 1102 2257 

1957 800 672 624 665 5487 3722 3140 3183 3009 1967 1184 779 2103 

1958 896 752 640 768 10298 7824 5683 7143 6254 3630 1527 1154 3881 

1959 1104 960 880 2100 8326 3487 6717 3316 4510 2939 1679 1102 3093 

1960 720 640 608 2968 7228 6931 6611 6376 7197 3335 1024 685 3693 

1961 768 656 592 1446 6008 3254 3860 3424 3487 2285 1106 779 2305 

1962 864 848 832 819 5604 3268 3742 3093 4402 2302 1475 920 2347 

1963 1104 736 768 1727 6583 7016 5918 4574 8876 3588 1487 1048 3619 

1964 656 448 400 2649 9893 4032 3651 5299 5710 1831 928 779 3023 

1965 608 496 464 1228 8855 5630 4041 4073 6254 2664 736 591 2970 

1966 819 704 784 2473 7459 4573 3849 4329 5390 2941 1184 860 2947 

1967 816 771 768 998 8379 6664 3327 5434 5726 2893 1311 1067 3179 

1968 1248 1008 960 1831 7339 6078 4755 5459 6110 3385 1519 1249 3412 

1969 976 928 880 918 8181 3030 3668 3170 3073 2031 1327 1088 2439 

1970 1188 1129 998 2219 6323 3738 4265 2681 3299 2203 1903 1300 2604 

1971 1040 944 896 844 7417 5736 3462 2999 6110 1790 1343 1034 2801 

1972 1024 928 880 2060 8610 6993 3094 3286 3711 2894 1168 981 2969 

1973 1056 864 816 768 7828 5823 3781 3318 3653 2427 1279 1061 2723 

1974 1040 928 880 981 8069 6238 3775 4222 5166 3074 1535 1112 3085 

       - 943 910 783 1638 7804 5196 4107 3817 4599 2681 1381 1010 2906 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɦɝɧɨɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚɛɥɸɞɚɸɬɫɹ ɤɚɤ ɜ ɩɟɪɢɨɞ 

ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ, ɬɚɤ ɢ ɜ ɩɟɪɢɨɞ ɥɟɬɧɟ-ɨɫɟɧɧɢɯ ɩɚɜɨɞɤɨɜ. Ʉɪɢɜɚɹ 
ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɪ. Ⱥɧɝɚɪɚ ɜ ɫɬɜɨɪɟ ɫɨɨɪɭɠɟɧɢɣ Ȼɪɚɬɫɤɨɣ 
Ƚɗɋ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1.  
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ Ȼɪɚɬɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 

ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 
 

1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  

ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ Ȼɪɚɬɫɤɨɣ Ƚɗɋ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɞɢɚɛɚɡɵ.  
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1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ  

1.2.1 ɋɬɪɭɤɬɭɪɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ» (ɂɪɤɭɬɫɤɨɟ ɊȾɍ) ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɭɧɤɰɢɢ 
ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ. 

ȼ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɂɪɤɭɬɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ 19 ɨɛɴɟɤɬɨɜ ɝɟɧɟɪɚɰɢɢ 
ɫɭɦɦɚɪɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 13 132,1 Ɇȼɬ (ɜ ɬɨɦ ɱɢɫɥɟ 
ɫɬɚɧɰɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ – 157,4 Ɇȼɬ).   ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɢɡ ɧɢɯ 
ɹɜɥɹɸɬɫɹ ɝɢɞɪɨɫɬɚɧɰɢɢ ɜɯɨɞɹɳɢɟ ɜ ɫɬɪɭɤɬɭɪɭ ȺɈ «ȿɜɪɨɋɢɛɗɧɟɪɝɨ»:  ɍɫɬɶ-
ɂɥɢɦɫɤɚɹ Ƚɗɋ, ɂɪɤɭɬɫɤɚɹ Ƚɗɋ ɢ ɬɟɩɥɨɜɵɟ ɫɬɚɧɰɢɢ ɉȺɈ «ɂɪɤɭɬɫɤɷɧɟɪɝɨ». 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɫɜɹɡɚɧɚ ɫ ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɢ 
ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɈȾɍ ɋɢɛɢɪɢ.  
 

1.2.2 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ  

Ȼɟɪɭɬɫɹ ɞɚɧɧɵɟ ɞɥɹ ɬɢɩɢɱɧɵɯ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ɜ ɈȾɍ ɋɢɛɢɪɢ, 
ɫɤɚɱɢɜɚɸɬɫɹ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ http://so-ups.ru. Ⱦɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ 
ɫɭɬɨɤ ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ. 

ɉɨɱɚɫɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɈȾɍ ɋɢɛɢɪɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ ɩɪɢɜɟɞɟɧɨ 
ɜ ɬɚɛɥɢɰɟ 1.2. 

Ɍɚɛɥɢɰɚ 1.2 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɈȾɍ  
 

ɑɚɫɵ 
Ɂɢɦɚ Ʌɟɬɨ 

Ɋ ɈȾɍ, 
Ɇȼɬ 

Ɋ ɈȾɍ, 
Ɇȼɬ 

1 27020 19737 

2 26224 19028 

3 25688 18502 

4 25683 18230 

5 25143 18098 

6 25299 18206 

7 25628 18635 

8 26157 19287 

9 27239 19991 

10 28051 20819 

 
 

https://so-ups.ru/index.php?id=1402
https://so-ups.ru/index.php?id=1402
https://so-ups.ru/index.php?id=1393
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 
 

ɑɚɫɵ 
Ɂɢɦɚ Ʌɟɬɨ 

Ɋ ɈȾɍ, 
Ɇȼɬ 

Ɋ ɈȾɍ, 
Ɇȼɬ 

11 28580 21287 

12 28742 21398 

13 28527 21334 

14 28230 21159 

15 28118 21163 

16 28155 21072 

17 28096 21029 

18 28164 20865 

19 28560 20821 

20 29079 20835 

21 28752 20755 

22 28327 20909 

23 28221 20982 

24 27777 20506 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɞɥɹ ɥɟɬɚ 
(ɪɢɫɭɧɨɤ 1.3). 

 

 
Ɋɢɫɭɧɨɤ 1.3 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
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1.2.3 ɉɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ  

ɉɨɱɚɫɨɜɵɟ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚ ɫɭɬɤɢ ɪɚɧɠɢɪɭɟɬɫɹ ɩɨ 
ɭɛɵɜɚɧɢɸ. ȼ ɪɚɧɠɢɪɨɜɚɧɧɨɦ ɪɹɞɭ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢɪɚɳɟɧɢɹ ɧɚɝɪɭɡɤɢ ΔɊ ɫ 
ɲɚɝɨɦ ɜ ɨɞɢɧ ɱɚɫ. 

Ʉɚɠɞɨɦɭ ɩɪɢɪɚɳɟɧɢɸ ɧɚɝɪɭɡɤɢ ΔɊ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɪɚɳɟɧɢɟ ɫɭɬɨɱɧɨɣ 
ɜɵɪɚɛɨɬɤɢ Δɗ, ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɪɚɜɧɨɟ ɩɥɨɳɚɞɢ ɷɥɟɦɟɧɬɚ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
ɦɟɠɞɭ ɞɜɭɦɹ ɝɨɪɢɡɨɧɬɚɥɹɦɢ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɦɢ ɷɥɟɦɟɧɬɚɪɧɨɟ ɩɪɢɪɚɳɟɧɢɟ 
ɧɚɝɪɭɡɤɢ ΔɊ. 

ɉɨɞɫɱɢɬɵɜɚɸɬɫɹ ɧɚɤɨɩɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ, ɤɚɤ ɫɭɦɦɚ 
ɩɪɢɪɚɳɟɧɢɹ ɧɚ ɬɟɤɭɳɟɦ ɢɧɬɟɪɜɚɥɟ ɫ ɩɪɟɞɵɞɭɳɢɦ ɡɧɚɱɟɧɢɟɦ ɧɚɤɨɩɥɟɧɢɹ.  

ȼɫɟ ɞɚɧɧɵɟ ɞɥɹ ɡɢɦɵ ɢ ɞɥɹ ɥɟɬɚ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 1.4. 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 1.3 ɫɬɪɨɹɬɫɹ ɂɄɇ ɜ ɨɛɪɚɬɧɵɯ ɨɫɹɯ: ɨɫɶ ɜɵɪɚɛɨɬɤɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɚ ɢ ɧɚɩɪɚɜɥɟɧɚ ɫɩɪɚɜɚ ɧɚɥɟɜɨ, ɨɫɶ ɦɨɳɧɨɫɬɢ ɜɟɪɬɢɤɚɥɶɧɚ ɢ 
ɧɚɩɪɚɜɥɟɧɚ ɫɜɟɪɯɭ ɜɧɢɡ. 

ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɜɪɟɦɟɧɢ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.4, ɚ ɞɥɹ ɥɟɬɧɟɝɨ 
ɜɪɟɦɟɧɢ ɧɚ ɪɢɫɭɧɤɟ 1.5. 

 
Ɍɚɛɥɢɰɚ 1.3 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɈȾɍ  

ɑɚɫɵ 
(ɜɪɟɦɹ ɩɨ ɦɫɤ) 

Ɂɢɦɧɢɟ ɫɭɬɤɢ 28.12.16 Ʌɟɬɧɢɟ ɫɭɬɤɢ 26.06.16 

ɉɨɬɪɟɛɥɟɧɢɟ, ʛʑ˕ ∙ ˚ P ˍˑˑ˓ˇ Э ˍˑˑ˓ˇ ɉɨɬɪɟɛɥɟɧɢɟ, ʛʑ˕ ∙ ˚ P ˍˑˑ˓ˇ Э ˍˑˑ˓ˇ 

0:00 27020 327 0,33 19737 64 0,06 

1:00 26224 337 0,35 19028 111 0,16 

2:00 25688 499 0,83 18502 235 0,53 

3:00 25683 519 0,91 18230 239 0,55 

4:00 25143 552 1,08 18098 326 0,98 

5:00 25299 752 2,28 18206 369 1,24 

6:00 25628 849 2,96 18635 416 1,57 

7:00 26157 858 3,03 19287 489 2,15 

8:00 27239 915 3,54 19991 533 2,55 

9:00 28051 924 3,63 20819 563 2,85 

10:00 28580 961 4,04 21287 577 3,00 

11:00 28742 983 4,30 21398 579 3,03 

12:00 28527 1028 4,89 21334 643 3,86 

13:00 28230 1302 8,72 21159 892 7,34 

14:00 28118 1840 16,79 21163 1407 15,07 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.3 
ɑɚɫɵ 

(ɜɪɟɦɹ ɩɨ ɦɫɤ) ɉɨɬɪɟɛɥɟɧɢɟ, ʛʑ˕ ∙ ˚ P ˍˑˑ˓ˇ Э ˍˑˑ˓ˇ ɉɨɬɪɟɛɥɟɧɢɟ, ʛʑ˕ ∙ ˚ P ˍˑˑ˓ˇ Э ˍˑˑ˓ˇ 

15:00 28155 2059 20,30 21072 1661 19,13 

16:00 28096 2855 33,83 21029 2111 26,78 

17:00 28164 2922 35,04 20865 2370 31,45 

18:00 28560 3391 43,95 20821 2763 38,91 

19:00 29079 3396 44,05 20835 2896 41,57 

20:00 28752 3451 45,20 20755 3168 47,28 

21:00 28327 3780 52,44 20909 3192 47,81 

22:00 28221 3936 56,03 20982 3300 50,30 

23:00 27777 29079 659,46 20506 21398 484,65 

 
 

 
Ɋɢɫɭɧɨɤ 1.4 – ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɜɪɟɦɟɧɢ 

 

 
 

Ɋɢɫɭɧɨɤ 1.5 – ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɜɪɟɦɟɧɢ 
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1.2.4 Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

ɋɬɪɨɹɬɫɹ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɫɧɨɜɟ 
ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɈȾɍ ɋɢɛɢɪɢ. 

Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɫɢɧɭɫɨɢɞɚɥɶɧɭɸ ɮɭɧɤɰɢɸ:  

 ௧ܲ = ܽ + ܾ ∙ °Ͳ͵|ݏ݋ܿ ∙ ݐ − ͳͷ°|,                                                                      (1.1) 
 

ɝɞɟ t – ɧɨɦɟɪɚ ɦɟɫɹɰɟɜ; 
       a ɢ b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɜɵɱɢɫɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (1.2) ɢ (1.3) 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ;  

 ܽ = P"ʖ+P"ʚଶ = ଶଽ଴଻ଽ+ଶଵଷଽ଼ଶ = ʹͷʹ͵ͺ,ͷ;                                                          (1.2) 

 b = P"ʖ−P"ʚଶ = ଶଽ଴଻ଽ−ଶଵଷଽ଼ଶ = ͵ͺͶͲ,ͷ,                                                               (1.3) 

 
ɝɞɟ P"ʖ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɡɢɦɧɢɟ ɫɭɬɤɢ, ɚ P"ʚ – ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɥɟɬɧɢɟ ɫɭɬɤɢ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɞɥɹ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ, ɧɨ ɤɨɧɫɬɚɧɬɵ a ɢ b 
ɜɵɱɢɫɥɹɸɬɫɹ ɭɠɟ ɩɨ ɫɪɟɞɧɢɦ ɩɨɬɪɟɛɥɟɧɢɹɦ ɜ ɡɢɦɧɢɟ ɢ ɥɟɬɧɢɟ ɫɭɬɤɢ - P̝"˓ʖ ɢ P̝"˓ʚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: ܽ = ʹ͵ͺ͵͸,ͷ ɢ b = ͵͸Ͷʹ,ͷ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4 ɢ ɧɚ ɪɢɫɭɧɤɟ 1.6 ɢ 1.7. 

 
Ɍɚɛɥɢɰɚ 1.4 – Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ɇɟɫɹɰɵ Pሺtሻˏ˃ˍ˔ Pሺtሻ˔˓ˈˇ 

I 28948 27354 

II  27955 26412 

III 26235 24781 

IV  24248 22896 

V 22526 21263 

VI  21530 20319 

VII 21527 20316 

VIII 22517 21255 

IX  24236 22885 

X 26223 24769 

XI  27947 26404 

XII 28945 27351 
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Ɋɢɫɭɧɨɤ 1.6 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
 

 
Ɋɢɫɭɧɨɤ 1.7 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

1. ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɈȾɍ ɋɢɛɢɪɢ, P୫ୟ୶ = ʹͻͲ͹ͻ ʛʑ˕; 
2. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ʹͲ͸ͻ͵ ʛʑ˕; 
3. Ɉɬɦɟɬɤɚ ʜʞʢ = ͶͲʹ ˏ; 
4. Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ = ʹͺʹ ˏ;  
5. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ k୒ = ͺ,ͻ;  
6. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ  kʖ = Ͳ,͹;  
7. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh =  ͳ ˏ; 
8. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – ɉɨɬɟɪɢ ɪɚɫɯɨɞɚ ɢ ɬɪɟɛɨɜɚɧɢɹ ȼɄɏ 

Ɇɟɫɹɰ I II  III IV  V VI  VII VIII IX  X XI  XII ܳˋ˔˒, ˏଷ⁄̝  0 0 0 11 54 86 78 31 18 0 0 0 ܳˎˈˇˑˑ˄, ˏଷ⁄̝  17 9 9 -47 -39 0 0 0 0 0 30 21 ܳ˗ˋˎ˟˕˓, ˏଷ⁄̝  4 4 5 5 27 21 19 15 18 13 7 5 ܳ˛ˎˡˊ, ˏଷ⁄̝  0 0 0 0 0 0 0 88 84 0 0 0 ܳʑʤʙ, ˏଷ⁄̝  1100 1100 1100 2200 2200 2200 2200 2200 2200 2200 1100 1100 

 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ 

Ɋɚɧɠɢɪɭɟɦ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨ ɜɟɥɢɱɢɧɟ ɨɬ ɧɚɢɛɨɥɶɲɟɝɨ ɤ 
ɧɚɢɦɟɧɶɲɟɦɭ ɢ ɧɚɯɨɞɢɦ ɢɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɜ ɩɪɨɰɟɧɬɚɯ ɩɨ ɮɨɪɦɭɥɟ: 

 P = ୫୬+ଵ ∙ ͳͲͲ%,                                                                                            (2.1) 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ;  
      n – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ. 

ɋɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ ɫɪɟɞɟɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟ-
ɦɟɠɟɜɵɯ ɪɚɫɯɨɞɨɜ, ɧɚɯɨɞɢɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɞɚɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.2. 
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Ɍɚɛɥɢɰɚ 2.2 –  ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɢ ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ 
m Ƚɨɞɵ Q ɫɪ. ɝɨɞ Ƚɨɞɵ Q ɫɪ.ɩɨɥɨɜ Ƚɨɞɵ Q  ɫɪ.ɦɟɠ Ɋ% 

1 1958 3881 1958 7440 1954 1904 2 

2 1952 3794 1952 7123 1930 1804 4 

3 1960 3693 1960 6869 1926 1744 6 

4 1963 3619 1963 6593 1949 1696 8 

5 1930 3553 1953 6074 1943 1614 10 

6 1968 3412 1930 6001 1944 1600 12 

7 1954 3349 1968 5948 1968 1600 14 

8 1943 3339 1967 5906 1970 1563 16 

9 1953 3190 1965 5771 1959 1538 18 

10 1967 3179 1943 5755 1937 1507 20 

11 1926 3108 1964 5717 1934 1496 22 

12 1949 3104 1928 5559 1963 1494 24 

13 1959 3093 1955 5516 1946 1475 25 

14 1974 3085 1974 5494 1960 1426 27 

15 1942 3059 1942 5416 1936 1424 29 

16 1964 3023 1954 5372 1972 1419 31 

17 1937 3009 1959 5271 1952 1417 33 

18 1965 2970 1931 5173 1935 1409 35 

19 1972 2969 1932 5162 1966 1395 37 

20 1928 2954 1971 5145 1942 1375 39 

21 1966 2947 1972 5139 1925 1372 41 

22 1944 2941 1966 5120 1941 1372 43 

23 1932 2932 1937 5112 1974 1364 45 

24 1946 2930 1949 5075 1938 1363 47 

25 1931 2922 1939 5069 1939 1353 49 

26 1939 2901 1951 5052 1932 1339 51 

27 1936 2896 1933 5024 1958 1338 53 

28 1955 2859 1927 5021 1931 1314 55 

29 1935 2845 1926 5017 1945 1285 57 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2 
m Ƚɨɞɵ Q ɫɪ. ɝɨɞ Ƚɨɞɵ Q ɫɪ.ɩɨɥɨɜ Ƚɨɞɵ Q  ɫɪ.ɦɟɠ Ɋ% 

30 1933 2840 1946 4966 1933 1280 59 

31 1971 2801 1936 4957 1947 1272 61 

32 1934 2789 1973 4881 1940 1257 63 

33 1938 2789 1935 4856 1948 1235 65 

34 1927 2752 1944 4818 1967 1232 67 

35 1951 2743 1950 4807 1973 1182 69 

36 1973 2723 1938 4785 1969 1164 71 

37 1948 2681 1948 4706 1956 1155 73 

38 1950 2646 1934 4598 1962 1151 75 

39 1970 2604 1929 4378 1927 1132 76 

40 1925 2533 1945 4255 1953 1130 78 

41 1945 2522 1969 4224 1971 1127 80 

42 1941 2511 1925 4159 1950 1102 82 

43 1940 2465 1940 4156 1964 1099 84 

44 1929 2449 1941 4107 1951 1094 86 

45 1969 2439 1970 4061 1928 1093 88 

46 1947 2425 1947 4038 1961 1090 90 

47 1962 2347 1962 4022 1929 1071 92 

48 1961 2305 1961 4007 1965 970 94 

49 1956 2257 1956 3801 1955 961 96 

50 1957 2103 1957 3708 1957 956 98 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɩɨɥɨɜɨɞɶɸ ɞɥɹ P = ͷͳ%: 
 ʙ˒ହଵ = ொ˒భ9ఱభொ˒భ9య9 = ହ଴ହଶହ଴଺ଽ = Ͳ,ͻͻ                                                                        (2.2) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɞɥɹ P = ͷͳ%: 
 ʙˏହଵ = ொˏభ9యమொˏభ9య9 = ଵଷଷଽଵଷହଷ = Ͳ,ͻͻ                                                                        (2.3) 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɩɨɥɨɜɨɞɶɸ ɞɥɹ P = ͻͲ%: 
 ʙˏଽ଴ = ொˏభ9లభொˏభ9రళ = ଵ଴ଽ଴ଵଶ଻ଶ = Ͳ,ͺ͸                                                                         (2.4) 

Ⱦɥɹ ɩɪɢɜɟɞɟɧɢɹ ɭɦɧɨɠɚɸɬɫɹ ɪɚɫɯɨɞɵ ɦɟɠɟɧɧɵɯ ɦɟɫɹɰɟɜ ɝɨɞɚ ɫ  P = ͻͲ% 
ɧɚ Kˏଽ଴. ɉɪɢ ɷɬɨɦ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɢɡɦɟɧɢɬɫɹ. Ⱥɧɚɥɨɝɢɱɧɨ ɜ ɞɪɭɝɢɯ 
ɩɟɪɢɨɞɚɯ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɚɯ 2.3, 2.4 ɢ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.3 – ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɦɟɠɟɧɧɵɯ ɦɟɫɹɰɟɜ  
Ƚɨɞ P=90% I II  III  IV V VI  VII VIII IX X XI  XII Q˔˓.ˆˑˇ 

1961 768 656 592 1446 6008 3254 3860 3424 3487 2285 1106 779 2305 

1961(ɩɪ) 660 564 509 1244 5167 2798 3320 2945 2999 1965 951 670 1983 

 

Ɍɚɛɥɢɰɚ 2.4 – ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ  
Ƚɨɞ P=51% I II  III  IV V VI  VII VIII  IX X XI  XII Q˔˓.ˆˑˇ 

1932 992 880 848 934 9420 4851 3349 3597  4592 2914 1669 1133 2932 

1932(ɩɪ) 982 871 840 925 9326 4802 3316 3561  4546 2885 1652 1122   2902 

 
Ɍɚɛɥɢɰɚ 2.5 – ɉɪɢɜɟɞɟɧɧɵɟ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ  

Ƚɨɞ P=51% I II  III  IV V VI  VII VIII IX X XI  XII Q˔˓.ˆˑˇ 

1951 784 656 576 1254 7592 5278 3479 3633 5278 2734 916 739 2743 

1951(ɩɪ) 776 649 570 1241 7516 5225 3444 3597 5225 2707 907 732 2716 

 

ɉɨɩɪɚɜɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɬ.ɤ. ɞɥɹ P=90% 
ɢ Ɋ=50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɹɜɥɹɸɬɫɹ ɩɨɧɢɠɚɸɳɢɦɢɫɹ ɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɢɡɦɟɧɢɬɫɹ.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 

Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ 
Ƚɨɞ I II  III IV  V VI  VII VIII  IX  X XI  XII Q˔˓.ˆˑˇ 

1939 927 944 1004 1134 6422 5544 6078 3426 3875 2842 1555 1065 2901 

1947 863 880 928 1074 5362 4290 3885 3067 3586 2647 1484 1031 2425 

 
Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1 
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Ɋɢɫɭɧɨɤ 2.1 - Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 

 
ɂɡ ɪɢɫɭɧɤɚ 2.1 ɜɢɞɧɨ, ɱɬɨ ɪɚɫɯɨɞɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɪɚɫɯɨɞɵ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɞɚɥɶɧɟɣɲɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
 

2.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ȼХɄ 

ɉɨ ɦɟɬɨɞɢɤɟ ɢɡɥɨɠɟɧɧɨɣ, ɋɦ.: Ɂɚɬɟɟɜɚ ȿ.ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ, 
2005.- ɫ 34-40 [1], ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɞɜɭɯ ɤɨɧɤɭɪɢɪɭɸɳɢɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 
Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ 

Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX X XI  XII Qሺଽ଴%ሻ, ˏଷ ˔⁄  863 880 928 1074 5362 4290 3885 3067 3586 2647 1484 1031 ∑Q˒ˑ˕ˈ˓˟, ˏଷ ˔⁄  22 13 14 23 310 322 291 199 215 13 37 26 Q˒ˑˎˈˊː, ˏଷ ˔⁄  841 867 914 1051 5052 3968 3594 2868 3371 2634 1447 1005 Qː˄, ˏଷ ˔⁄  846 871 919 1057 5079 3990 3613 2883 3389 2647 1454 1010 Z˅˄, ˏ 402 402 402 402 402 402 402 402 402 402 402 402 Zː˄, ˏ 286 286 286 286 298 295 294 292 293 293 288 286 H, ˏ 115 115 115 115 103 106 107 109 108 108 113 115 N˄˞˕, ʛʑ˕ 864 889 936 1079 4621 3741 3425 2792 3233 2532 1453 1026 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.7 
Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX X XI  XII Qʑʤʙ, ˏଷ ˔⁄  1100 1100 1100 2200 2200 2200 2200 2200 2200 2200 1100 1100 ∑Q˒ˑ˕ˈ˓˟, ˏଷ ˔⁄  22 13 14 23 310 322 291 199 215 13 37 26 Z˅˄, ˏ 402 402 402 402 402 402 402 402 402 402 402 402 Zː˄, ˏ 286 286 286 286 298 295 294 292 293 293 288 286 H, ˏ 115 115 115 115 103 106 107 109 108 108 113 115 Nʑʤʙ, ʛʑ˕ 1129 1128 1126 2259 2012 2074 2097 2142 2110 2115 1105 1123 N˄˞˕ − Nʑʤʙ -265 -239 -190 -1179 2609 1667 1328 650 1123 418 348 -97 

 
ɂɡɛɵɬɨɤ ɦɨɳɧɨɫɬɢ:  
 ∑ NʐЫʡ − ∑ Nʑʤʙ = ͸ͳ͹ʹ ʛʑ˕                                                                    (2.5) 
 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

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

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɫ ɭɱɟɬɨɦ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 2.8. ɋ ɭɱɟɬɨɦ ɷɬɢɯ ɞɚɧɧɵɯ ɫɬɪɨɢɬɫɹ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɣ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2.  

 
Ɍɚɛɥɢɰɚ 2.8 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

ɉɨɫɬɪɨɟɧɢɟ 

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

Ȼɵɬ. 0 0 0 0 0 0 7450 0 0 0 0 0 0 

ɋɢɫɬɟɦɚ 15068 14634 13512 10496 7008 7450 7764 8829 9510 12095 14302 15072 

Ȼɵɬ. 1 0 0 0 0 2609 1667 1328 650 1123 418 348 0 

ȼɏɄ 265 239 190 1179 2012 2074 2097 2142 2110 2115 1105 1123 

Ȼɵɬ.2 864 889 936 1079 0 0 0 0 0 0 0 0 

ɋɭɳɟɫɬ. 11156 10649 10142 10142 9635 9128 9128 9635 10142 10142 10649 11156 
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Ɋɢɫɭɧɨɤ 2.2 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
ɂɡ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɟɧɵ: ɩɟɪɜɵɣ ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ɧɨɹɛɪɶ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ Nˆ˃˓ =ʹͲͲͲ ʛʑ˕. 
 
2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɧɚ ɫɪɚɛɨɬɤɭ-ɧɚɩɨɥɧɟɧɢɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ (P=90%) ɝɨɞ 
 

ɉɨ ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ([1]. ɫɬɪ.42), ɩɪɨɜɟɞɟɧɵ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɪɚɫɱёɬɵ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ, ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.9. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɛɵɥɨ ɩɟɪɟɩɨɥɧɟɧɨ, 
ɢɡ ɱɟɝɨ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨɛ ɭɜɟɥɢɱɟɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɟɣ 
ɦɟɫɹɰɟɜ, ɩɨɩɚɜɲɢɯ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. ɍɜɟɥɢɱɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɜɵɧɨɫɹɬɫɹ ɧɚ 
ɛɚɥɚɧɫ ɷɧɟɪɝɢɣ. ɉɨɫɥɟ ɪɚɫɱёɬɚ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɩɨɥɭɱɟɧɵ ɨɬɦɟɬɤɚ ʢʛʝ =͵ͻ͸,͹͹ ˏ, ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
(ɪɢɫɭɧɨɤ 2.3). 

 
Ɍɚɛɥɢɰɚ 2.9 - ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 

Ɇɟɫɹɰɵ I II  III IV  V VI  VII VIII IX  X XI  XII ܰ′˓ˈˆ, ʛʑ˕ 3000 2600 1500 ɉɨ ȼɏɄ 2600 3000 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
 Ⱦ = ୚˒ˑˎ୛̅̅̅ = ସ଼ଽଵ,଺ = Ͳ,ͷʹ,                                                                                  (2.6) 

 
ɝɞɟ Vɩɨɥ -  ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ, ɤɦ3; 
      W̅  - ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɝɨɪ. ɫɬɨɤɚ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɤɦ3/ɝɨɞ. 

 
Ɉɩɪɟɞɟɥёɧ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1 ɢ Ⱥ.2.  

2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɂɄɇ ɞɥɹ ɬɢɩɢɱɧɵɯ 
ɫɭɬɨɤ ɷɬɨɝɨ ɦɟɫɹɰɚ. ȼɵɪɚɛɨɬɤɚ ɞɥɹ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨɥɭɱɟɧɚ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 

 Э𝑖 = Nˆ˃˓i ∙ ʹͶ˚                                                                                             (2.7) 
 
ɉɪɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɩɨɥɭɱɟɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɂɄɇ (ɱɚɫɬɢ ɜ ɩɨɥɭɩɢɤɨɜɨɣ 

ɡɨɧɟ ɢ ɱɚɫɬɢ ɜ ɛɚɡɨɜɨɣ), ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɤɚɤ ɫɭɦɦɚ 
ɦɨɳɧɨɫɬɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɷɬɢɦ ɞɜɭɦ ɫɨɫɬɚɜɥɹɸɳɢɦ ɜɵɪɚɛɨɬɤɢ: 

 
 N˓˃˄ = N˒ˑˎ˖˒ˋˍ + N˄˃ˊ                                                                                (2.8) 
 
Ɍɚɤɠɟ, ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ 

ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ (ɫɦ. 
ɉɪɢɥɨɠɟɧɢɹ Ⱥ). 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.10.  
 

Ɍɚɛɥɢɰɚ 2.10 – Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 

˓ܰˈˆ 𝑖 , ʛʑ˕ 3000 2600 1500 2036 1824 2092 2155 2223 2136 1200 2600 3000 Э𝑖 , ˏˎː  ˍʑ˕ ∙ ˚ 
72,00 62,40 36,00 48,86 43,78 50,21 51,72 53,35 51,26 28,80 62,40 72,00 

˓ܰ˃˄ 𝑖, ʛʑ˕ 3349 2892 1924 2813 2120 2418 2418 2624 2524 1440 2892 3349 

˔ܰ˖˜ ˓˃˄ 𝑖 ,  ʛʑ˕ 
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ɋɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ 
ɈȾɍ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ͳ% Pେሺ୫ୟ୶ሻ, ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ  
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ⱦɚɧɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ ͺ% Pେሺ୫ୟ୶ሻ. 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɦɟɫɹɰɵ ɩɨɧɢɠɟɧɧɨɝɨ 
ɩɨɬɪɟɛɥɟɧɢɹ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ 
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Ɋɚɫɱɟɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.11 ɢ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 
Ɍɚɛɥɢɰɚ 2.11 – ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 

Ɇɟɫɹɰ 

ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɋɭɳɟɫɬɜɭɸɳɚɹ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 
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Nɪɚɛ, 
Ɇȼɬ 

Nɚɜɪ, 
Ɇȼɬ 

Nɪɟɦ, 
Ɇȼɬ 

I 28948 2316 579 13259 250 0 2899 40 0 12340 987 0 

II  27955 2236 559 12698 241 0 2744 38 245 12365 989 0 

III  26235 2099 525 12011 226 1126 1924 36 0 12300 984 0 

IV 24248 1940 485 12012 209 0 2813 33 0 9423 754 0 

V 22526 1802 451 11420 194 0 2120 31 0 8986 719 1041 

VI  21530 1722 431 11204 186 0 2418 30 0 7908 633 2131 

VII 21527 1722 431 11204 186 0 2418 30 0 7905 632 2134 

VIII 22517 1801 450 11405 194 0 2624 31 0 8488 679 1088 

 
 



29 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.11 

Ɇɟɫɹɰ 

ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɋɭɳɟɫɬɜɭɸɳɚɹ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 

P,  
Ɇȼɬ 

Pɚɜɪ,  
Ɇȼɬ 

Ɋɧɚɝɪ, 
Ɇȼɬ 

Nɪɚɛ,  
Ɇȼɬ 

Nɧɚɝɪ, 
 Ɇȼɬ 

Nɪɟɦ, 
 Ɇȼɬ 

Nɪɚɛ, 
 Ɇȼɬ 

Nɧɚɝɪ,  
Ɇȼɬ 

Nɪɟɦ,  
Ɇȼɬ 

Nɪɚɛ,  
Ɇȼɬ 

Nɚɜɪ,  
Ɇȼɬ 

Nɪɟɦ, 
 Ɇȼɬ 

IX 24236 1939 485 12010 209 0 2524 33 0 9702 776 0 

X 26223 2098 524 12750 226 1126 1440 36 0 12033 963 0 

XI  27947 2236 559 12698 241 0 2744 38 245 12357 989 0 

XII 28945 2316 579 13259 250 0 2899 40 0 12337 987 0 

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɈȾɍ ɋɢɛɢɪɢ ɫ ɭɱёɬɨɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ȼɪɚɬɫɤɨɣ Ƚɗɋ 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɨɩɪɟɞɟɥɢɦ ɩɨ ɞɚɧɧɵɦ ɹɧɜɚɪɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 N˖˔˕ = N˓˃˄ + Nː˃ˆ˓ = ʹͺͻͻ + ͶͲ = ʹͻ͵ͻ ʛʑ˕                                         (2.9) 
 

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

ȼɗɊ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ.  

0

3000

6000

9000

12000

15000

18000

21000

24000

27000

30000

33000

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

Ɋɟɦɨɧɬɧɵɟ ɪɟɡɟɪɜɵ Ɍɗɋ

Ɋɟɦɨɧɬɧɵɟ ɪɟɡɟɪɜɵ Ȼɪɚɬɫɤɨɣ 
Ƚɗɋ
Ɋɟɦɨɧɬɧɵɟ ɪɟɡɟɪɜɵ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ
ɇɚɝɪɭɡɨɱɧɵɟ ɪɟɡɟɪɜɵ 
Ȼɪɚɬɫɤɨɣ Ƚɗɋ
ɇɚɝɪɭɡɨɱɧɵɟ ɪɟɡɟɪɜɵ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ
Ⱥɜɚɪɢɣɧɵɟ ɪɟɡɟɪɜɵ

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ȼɪɚɬɫɤɨɣ 
Ƚɗɋ
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ

Ɋ,Ɇȼɬ

Ɇɟɫɹɰ



30 
 

ɉɪɨɜɨɞɢɬɫɹ ɜ ɞɜɟ ɢɬɟɪɚɰɢɢ: ɩɟɪɜɚɹ – ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɨ ɤ ɫɪɚɛɨɬɤɟ-ɧɚɩɨɥɧɟɧɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ.  

ɂɡ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ. Ʉɚɤ ɫɭɦɦɚ 
ɜɵɪɚɛɨɬɨɤ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ, ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ 
ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 Э˔˓.ˏːˑˎˈ˕ːˢˢ = ʹʹ,͵ͺ͹ ˏˎ˓ˇ ˍʑ˕ ∙ ˚                                                          

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 

ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
 

Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3 ɢ Ⱥ.4.  

2.7 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

ɇɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɧɵɯ ɪɟɠɢɦɨɜ.  

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ ɢɡ ɦɟɬɨɞɢɱɟɫɤɨɝɨ 
ɩɨɫɨɛɢɹ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 

Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.12 ɢ ɪɢɫɭɧɤɟ 2.6. 
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Ɍɚɛɥɢɰɚ 2.12 – ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɜɟɪɯɧɟɝɨ ɢ 

ɧɢɠɧɟɝɨ ɛɴɟɮɨɜ 
ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ Qː˄,  ˏଷ/c 

Zː˄.ˊ, ˏ  ʜʜʞʢ, ˏ ʜʢʛʝ, ˏ Hʑʐˢː˅, ˏ H, ˏ Q, ˏଷ/c H, ˏ Q, ˏଷ/c 

0 282 119 113,77 116,65 108 3477 105 3576 

3000 292 109 103,77 106,65 107,7 3487 104,5 3568 

5000 298 103 97,77 100,65 107,4 3496 104 3559 

7000 303 98 92,77 95,65 107,1 3506 103,5 3551 

9000 306,5 94,5 89,27 92,15 106,8 3516 103 3542 

11000 309 92 86,77 89,65 106,5 3526 102,5 3533 

13000 311 90 84,77 87,65 106,2 3536 102 3525 

15000 313 88 82,77 85,65 105,9 3546 - - 

- - - - - 105,6 3556 - - 

- - - - - 105,3 3566 - - 

- - - - - 105 3576 - - 

 
 

 

Ɋɢɫɭɧɨɤ 2.6 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
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ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmax = 114 ɦ.  
- Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ= 105 ɦ. 
- Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin = 102 ɦ.  
- Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax = 3576 ɦ3/ɫ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  

3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ  

ɂɦɟɹ ɪɚɛɨɱɢɟ ɧɚɩɨɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɜɟɥɢɱɢɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɬɚɤ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ 
ɭɫɥɨɜɢɟ: ɇmax ≤ ɇɩɪɟɞ. 

Ɍɚɤ ɤɚɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax=115 ɦ ɜɯɨɞɢɬ ɜ ɪɟɤɨɦɟɧɞɭɟɦɵɣ 
ɞɢɚɩɚɡɨɧ ɧɚɩɨɪɨɜ ɬɨ ɞɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɪɟɚɤɬɢɜɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ: ɪɚɞɢɚɥɶɧɨ-
ɨɫɟɜɨɣ (ɊɈ) 40 – 650 ɦ, ɩɨɞɨɣɞɟɬ ɬɭɪɛɢɧɚ ɊɈ-115. 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ, ɞɥɹ ɬɨɝɨ 
ɱɬɨɛɵ ɤɚɠɞɨɦɭ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɢɩɨɜ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ 
ɞɢɚɦɟɬɪɚ D1 ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ 
ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɉɪɨɢɡɜɟɞɟɦ ɚɧɚɥɢɡ ɢ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɜɵɲɟ 
ɩɪɢɧɹɬɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɢɪɚɟɦ ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧ ɊɈ115-
ȼ ɢ ɉɅȾ115-ȼ45˚, ɬ.ɤ. ɜ Ƚɍɏ ɉɅȾ ɧɟ ɩɪɟɞɫɬɚɜɥɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɬɨ 
ɜɵɛɢɪɚɟɬɫɹ ɬɨɥɶɤɨ ɬɭɪɛɢɧɚ ɊɈ115-ȼ, ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɊɈ115-ȼ 

ɇɩɪɟɞ, ɦ 115 

ɇmin/Hmax 0,6 

n'Iopt, ɦɢɧ-1 75 

Q'Iopt, ɦ3/ɫ 0,9 

ɦ opt 0,927 

D'1, ɦ 0,5156 

Q'I maxt, ɦ3/ɫ 1,08 

Hɦɨɞ, ɦ 4 

tɦɨɞ, 0ɋ 2 

tɧɚɬ, 0ɋ 8 

Ȟɦɨɞ, ɦ2/ɫ 1,678 

Ȟɧɚɬ, ɦ2/ɫ 1,384 
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3.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

Ɂɚɞɚɟɬɫɹ ɪɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1 ɞɥɹ ɬɭɪɛɢɧ ɊɈ115-ȼ. 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɊɈ115-ȼ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ Dଵ = ͸,͵ ˏ, ɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 ௔ܰ,˒˓ˈˇ = ͻ.ͺͳ ∙ ܳ′ூ˓ ∙ ଵଶܦ ∙ ௣଴.ହܪ ∙ 𝜂˕ ∙ 𝜂ˆ = = ͻ,ͺͳ ∙ ͳ,Ͳ͹ ∙ ͸,͵ଶ ∙ ͳͲͷ଴,ହ ∙ Ͳ,ͻʹͳ ∙ Ͳ,ͻ͹ ≈ ͶͲͲ,ͷ ʛʑ˕,                           (3.1)          
 

ɝɞɟ   Q'Iɪ − ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
         ɬ − ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
         ɝ − ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε√஽భˏˑˇ஽భఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇఱ ) =                         (3.2)        

      = ͳ − ሺͳ − Ͳ,ͺͺ͸ሻ ∙ ሺͲ,ʹͷ + Ͳ,͹ͷ√Ͳ,ͷͳͷ͸͸,͵ఱ ∙ √ͳͳͷͳͳͷభబ ∙ √ͳ,͵ͺͶͳ,͸͹ͺఱ = Ͳ,ͻʹͳ,       
 
ɝɞɟ   ɦ − ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
        D1ɦɨɞ − ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
        ɇɦɨɞ − ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
        D1 − ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
        ɇɪ − ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
        Ȟɧ, Ȟɦɨɞ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 
          ɛ− ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɛ =0,75). 

 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 
 Z′˃ˆ˓ = ୒˖˔˕ே˃ˆ˓ = ଶଽଷଽ଴଴଴ସ଴଴,ହ = ͹,͵Ͷ;                                                                       (3.3) 

 
ɩɨɥɭɱɚɟɬɫɹ ܼ˃ˆ˓ = ͻ;                                         
ɝɞɟ Nɭɫɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =2939000 ɤȼɬ); 
      Na - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 

Ɉɤɪɭɝɥɢɜ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɩɟɪɟɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɶ ɧɚ ɤɚɠɞɵɣ ȽȺ: 
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 ˃ܰ,ˍˑːˈ˚ = ே˖˔˕௓˃ˆ˓ = ଶଽଷଽ଴଴଴ଽ = ͵ʹ͹ͲͲͲ ˍʑ˕;                                                        (3.4) 

 
ɉɨɩɪɚɜɤɚ ɄɉȾ: 

 ∆ଵ= ηːηˏ = ଴,ଽଶଵ଴,଼଼଺ = ͳ,ͲͶͲ;                                                                                 (3.5) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ): 
 ݊˔ˋː˘ = ௡𝐼 ˓′ √Δభ∙ʜ˓஽భ = ଻ସ,ହ√ଵ,଴ସ଴∙ଵ଴ହ଺,ଷ = ͳʹ͵,ͷ͸;                                                  (3.6) 

 
ɩɨɥɭɱɚɟɬɫɹ ݊˔ˋː˘ = ͳʹͷ; 
ɝɞɟ n'Iɪ − ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 
 

ɉɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 n୍ ୫ୟ୶′ = ୬˔ˋː˘ୈభሺ∆భୌౣi౤ሻబ.ఱ = ଵଶହ∙଺,ଷሺଵ,଴ସ଴∙ଵ଴ଶሻబ.ఱ = ͹͸,ͷ;                                                    (3.7) 

 n୍ ˓˃˔˚′ = ୬˔ˋː˘ୈభ(∆భୌ˓)బ.ఱ = ଵଶହ∙଺,ଷሺଵ,଴ସ଴∙ଵ଴ହሻబ.ఱ = ͹ͷ,Ͷ;                                                      (3.8)  

 n୍ ୫i୬′ = ୬˔ˋː˘ୈభሺ∆భୌౣaxሻబ.ఱ = ଵଶହ∙଺,ଷሺଵ,଴ସ଴∙ଵଵସሻబ,ఱ = ͹ʹ,͵.                                                    (3.9) 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 Q′୮ ∙ η˕ = ୒aଽ,଼ଵ∙ୈభమ∙ୌpభ,ఱ∙ηˆ ˔˓ = ଷଶ଻ଽ,଼ଵ∙଺,ଷమ∙ଵ଴ହభ,ఱ∙଴,ଽ଻ = Ͳ,ͺͲͶ.                                 (3.10) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୮ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
 ܳ′୮ ∙ η˕ = ୒aଽ,଼ଵ∙ୈభమ∙ୌౣaxభ,ఱ ∙ηˆ ˔˓ = ଷ଻଻ଽ,଼ଵ∙଺,ଷమ∙ଵଵସభ,ఱ∙଴,ଽ଻ = Ͳ,ͺͳͻ;                              (3.11) 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ:  
 ܳ′ூ ˓ = ொ೘𝑖೙௓˃ˆ˓∙஽భమ∙√ு˓∙Δ = ଻ଷ଴ଷ∙଺,ଷమ∙√ଵ଴ହ∙ଵ,଴ସ଴ = Ͳ,ͷͺ͹;                                            (3.12) 
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ܳ′ூ ௠௔௫ = ொ೘𝑖೙௓˃ˆ˓∙஽భమ∙√ு೘𝑎ೣ∙Δ = ଻ଷ଴ଷ∙଺,ଷమ∙√ଵଵସ∙ଵ,଴ସ଴ = Ͳ,ͷ͸͵.                                  (3.13) 

 
Ɋɚɫɱɟɬ ɊɈ115-ȼ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ 

 
ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɩɨ ɧɟɤɨɬɨɪɵɦ ɤɪɢɬɟɪɢɹɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɞɚɥɟɟ, ɞɚɧɧɵɟ 

ɜ ɬɚɛɥɢɰɟ 3.2 ɬɢɩ ɬɭɪɛɢɧɵ ɢ ɜɵɛɟɪɟɦ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɜɚɪɢɚɧɬ, ɨɩɢɪɚɹɫɶ 
ɧɚ Ƚɍɏ (ɝɥɚɜɧɵɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫ ɡɨɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ). 

Ʉɪɢɬɟɪɢɢ:  
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ ɧɚɛɥɸɞɚɟɬɫɹ ɭ ɬɭɪɛɢɧɵ ɫ ɞɢɚɦɟɬɪɨɦ  ܦଵ = ͸,͵ ˏ; 
Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ ɧɚɛɥɸɞɚɟɬɫɹ ɭ ɬɭɪɛɢɧɵ ɫ ɞɢɦɟɬɪɨɦ ܦଵ = ͸,͵ ˏ;  
ɇɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɭ ɬɭɪɛɢɧɵ ܦଵ = ͸,͵ ˏ;   

Ɍɢɩ ɬɭɪɛɢɧɵ ɊɈ115-ȼ ܦଵ, ˏ 4,25 4,75 5,3 5,6 6,3 𝜂˕, ˑ. ˈ. 0,917 0,918 0,919 0,920 0,921 

௔ܰˆ˓ ∗, ˍʑ˕ 181,5 227,0 282,9 316,1 400,5 ܼ௔ˆ˓ ∗, ˛˕ 16,20 12,95 10,39 9,30 7,34 ܼ௔ˆ˓, ˛˕ 20 15 12 12 9 

௔ܰˆ˓, ˍʑ˕ 147 196 245 245 327 ∆ 1,035 1,036 1,038 1,038 1,040 ݊௖ˋː˘ ∗ 182,74 163,61 146,73 138,91 123,56 ݊௖ˋː˘ 187,5 166,7 150 142,8 125 ݊′ሺܪ௠𝑖௡ሻ 77,55 77,01 77,27 77,70 76,47 ݊′ሺܪ˓ሻ 76,4 75,9 76,2 76,6 75,4 ݊′ሺܪ௠௔௫ሻ 73,4 72,8 73,1 73,5 72,3 ܳܫ` ∙  ሺ𝜂ːሻு˓ `ܫܳ 0,804 0,763 0,852 0,848 0,795  ∙  ሺ𝜂ːሻு೘𝑎ೣ  ௠𝑖௡ 0,620 0,992 0,796 0,713 0,563ܪ ˋ˓˒′ܳ 0,587 0,743 0,830 1,034 0,646 ˓ܪ ˋ˓˒′ܳ 0,710 0,674 0,753 0,750 0,702 
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ɍɫɥɨɜɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ: Ɋɚɛɨɱɢɟ ɤɨɥɟɫɚ ɛɭɞɭɬ ɞɨɫɬɚɜɥɹɬɶɫɹ ɫ ɋɚɧɤɬ-
ɉɟɬɟɪɛɭɪɝɚ ɜɨɞɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɞɨ Ȼɪɚɬɫɤɚ, 
ɩɨɷɬɨɦɭ ɞɢɚɦɟɬɪ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ܦଵ ൑ ͸,͵ ˏ. 

ɂɡ ɚɧɚɥɢɡɚ ɬɚɛɥɢɰɵ 3.2 ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɭ ɊɈ115-ȼ ɫ ɩɚɪɚɦɟɬɪɚɦɢ:  
ଵܦ  = ͸,͵ ˏ; 
଴ܦ  = ͳ,ʹͷ ∙ ଵܦ = ͳ,ʹͷ ∙ ͸,͵ = ͹,ͺ͹ͷ ˏ; 
˓ˆ˃ݖ  = ͻ. 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ  

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦,                                                                                (3.14)ܪ
 
ɝɞɟ ܼː˄ሺܳː˄ሻ − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

- ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmax ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
- ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ Hɪ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
- ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmin ɢ ɨɝɪɚɧɢɱɢɜɚɸɳɟɣ ɦɨɳɧɨɫɬɢ. 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ  = ܤ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ܪ − ௦ܪ∆ + ∆ܼ˘.˒ˎ,                                                    (3.15) 

 
ɝɞɟ    ȼ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ (10,33 ɦ ɜɨɞ.ɫɬ); 
 ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟܪ∆         
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  ʜ, ˏ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 

ܼ˘.˒ˎ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɊɈ-ɬɭɪɛɢɧ 
Zɯ.ɩɥ.=Ͳ,ͺͳ͵͹. 
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Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115−630−ȼ. 
ɉɪɢ ɇmax ɢ Nɧɨɦ: 
௦ܪ  = ͳͲ,͵͵ − ଷ଴଴ଽ଴଴ − Ͳ,ͳͲ͹ ∙ ͳͳͶ − ͳ,ͷ + Ͳ,ͺͳ͵͹ = −ʹ,ͺͺ ˏ;                   
 
ɉɪɢ Hɪ  ɢ Nɧɨɦ: 
௦ܪ  = ͳͲ,͵͵ − ଷ଴ଶଽ଴଴ − Ͳ,ͳͶ ∙ ͳͲͷ − ͳ,ͷ + Ͳ,ͺͳ͵͹ = −ͷ,͵ͻ ˏ;                      
 
ɉɪɢ Hmin ɢ Nɨɝɪ: 
௦ܪ  = ͳͲ,͵͵ − ଷ଴ଵଽ଴଴ − Ͳ,ͳ͵ͻ ∙ ͳͲʹ − ͳ,ͷ + Ͳ,ͺͳ͵͹ = −Ͷ,ͺ͸ ˏ;                   
 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. 
 Zʟʙଵ = ͵ͲͲ − ʹ,ͺͻ = ʹͻ͹,ͳͳ ˏ;                                                                   
 Zʟʙଶ = ͵Ͳʹ − ͷ,͵ͻ = ʹͻ͸,͹ͳ ˏ;                                                                   
 Zʟʙଷ = ͵Ͳͳ − Ͷ,ͺ͹ = ʹͻ͸,ͳͳ ˏ;                                                                   
 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Zʟʙଶ = ʹͻ͸,ͳͳ ˏ. 

3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɢɬɟ 
ɜɪɚɳɟɧɢɹ. 

 ݊˔ˋː˘ = ͳʹͷ ˑ˄ˏˋː. 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵː = ேˆˈːୡ୭ୱ 𝜑 = ଷଶ଻଴,ଽ = ͵͸͵,͵ ʛʑ ∙ ʏ,                                                               (3.16) 

 
ɝɞɟ cosφ = Ͳ,ͺͳ − Ͳ,ͻ. 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ: 
݌  = ଶ∙௙∙଺଴௡˔ˋː˘ = ଶ∙ହ଴∙଺଴ଵଶହ = Ͷͺ;                                                                            (3.17) 
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ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɟɧɟɪɚɬɨɪ ɋȼɎ-830/225-48. 

3.5 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, 
ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ115-630-ȼ ɨɩɪɟɞɟɥɢɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ Ɇɇɍ16/1-40-16-2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶɸ 16 ɦ3, 
ɫɨɫɬɨɹɳɢɣ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 40 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɣ ɫɥɢɜɧɨɣ 
ɛɚɤ ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶɸ 16 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ.  

ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊ-100-4. 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɫ ɝɥɚɜɧɵɦ ɡɨɥɨɬɧɢɤɨɦ ɞɢɚɦɟɬɪɚ 100 ɦɦ. 

ȼɵɛɢɪɚɟɦ 2 ɲɬ. ɦɨɫɬɨɜɵɯ ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 350/75/10 ɬɨɧɧ. 
Ʉɨɡɥɨɜɵɟ ɤɪɚɧɵ 3 ɲɬ. ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 5, 15 ɢ 150 ɬɨɧɧ. 

3.6 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɢɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɚɹ 
ɪɚɜɧɚ 8 ɦɟɬɪɨɜ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ ɤɚɠɞɨɣ 
ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɦɟɬɪɨɜ, ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 24 ɦɟɬɪɚɦ.  

ɉɪɢ ɬɚɤɨɣ ɲɢɪɢɧɟ ɛɭɞɟɬ ɜɨɡɦɨɠɧɚ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɜ ɡɨɧɟ ɪɚɛɨɬɵ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ, ɫ ɭɱɟɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ 
ɧɟ ɦɟɧɟɟ 1,5 ɦɟɬɪɨɜ. 

Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɛɥɨɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɩɪɢɩɥɨɬɢɧɧɵɯ ɡɞɚɧɢɣ Ƚɗɋ 
ɞɥɢɧɚ ɛɥɨɤɚ: 

 ʑ˄ˎ = Ͷ ∙ ଵܦ  = Ͷ ∙ ͸,͵ = ʹͷ,ʹ ˏ.                                                                (3.18) 
 
Ɉɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ʛʖܮ  = ʑ˄ˎ ∙  ݊˃ˆ˓ + ʑˏ.˒. = ʹͷ,ʹ ∙ ͻ + ʹͷ = ʹͷʹ ˏ.                                   (3.19)    
 
ȼɵɫɨɬɭ ɢ ɩɪɨɥɟɬ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɚɟɦ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ ɢɯ 

ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ.  
ɉɪɢɧɢɦɚɟɦ ɇɦ.ɡ.=18 ɦ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 
ȼɫɟ ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ Ɋɍ. Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ 
ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

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

Ⱦɥɹ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ, ɪɚɜɧɨɦɭ 9, ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɫɫɦɨɬɪɢɦ ɟɞɢɧɫɬɜɟɧɧɵɣ ɜɚɪɢɚɧɬ – 
ɫɯɟɦɭ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
 

ɌȻЛ 

ɋ.Н.

G

ɌɋН 

UȼН (UɋН)  

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ 
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4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 

4.2.1 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɨɞɢɧ 
Ɍɋɇ ɞɨɥɠɟɧ ɩɨɤɪɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɣ ɫɬɚɧɰɢɢ. Ɇɨɳɧɨɫɬɶ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɡɚɜɢɫɢɬ ɨɬ ɦɨɳɧɨɫɬɢ ɫɚɦɨɣ ɫɬɚɧɰɢɢ. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɦɨɳɧɨɫɬɶ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 2700 Ɇȼɬ, ɦɨɳɧɨɫɬɶ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ (0,2) % Pɝ ɧɨɦ: 

 ܵ˔ː = nˆ ∙ Ͳ,ͲͲʹ ∙ ܵˆ = ͻ ∙ Ͳ,ͲͲʹ ∙ ͵ͷ͵ = ͸,͵ͷͶ ʛʑʏ = ͸͵ͷͶ ˍʑʏ;           (4.1) 
 

ɝɞɟ ܵˆ  – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɗɧɟɪɝɨ-Ɂɚɜɨɞ», ɝ. Ɇɵɬɢɳɢ, Ɋɨɫɫɢɹ [2], ɜɵɛɢɪɚɟɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-6400/15 ɍ3. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ Ɍɋɇ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.1. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɤɚɠɞɵɣ ɩɪɨɫɬɨɣ ɛɥɨɤ 
ɦɟɠɞɭ ɫɢɥɨɜɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɢ ɜɵɤɥɸɱɚɬɟɥɟɦ ɫɨɝɥɚɫɧɨ ɋɌɈ. ɋɬɨɢɦɨɫɬɶ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 1,30954 ɦɥɧ. ɪɭɛɥɟɣ. 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-6400/15  

Sɧɨɦ, ɆȼȺ 
Uɧ, ɤȼ 

Uɤ, % ΔPɤ, ɤȼɬ ΔPɯ, ɤȼɬ 
Uɜɧ Uɧɧ 

6,4 15 0,4 6 21,0 3,8 
 

4.2.2 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ȼ ɫɯɟɦɟ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ ɨɧ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ 
ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚ = ܵˆ − ܵ˔ː = ͵ͷ͵ − ͸,Ͷ = ͵Ͷ͸,͸ ʛʑʏ ;                                             (4.2) 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ "ɗɥɟɤɬɪɨɡɚɜɨɞ", ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ [3] ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-400 000/500-ɍ1. ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 
188,81 ɦɥɧ. ɪɭɛɥɟɣ. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
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Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 400 000/500-ɍ1 
Sɧɨɦ, 
ɆȼȺ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % 

ΔPx, 
ɤȼɬ 

ΔPɤ, 
ɤȼɬ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

400 525 15,75 13 0,25 315 790 

 

4.2.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 500 ɤȼ: 
 S∑ = nˆ ∙ ቀPˆ−P˔ːୡ୭ୱφˆ ቁ = ͻ ∙ ቀଷ଴଴−ହ,ସ଴,଼ହ ቁ = ͵ͳͳͻ,ʹ ʛʑʏ;                                   (4.3)   

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 500 ɤȼ: 
 nˎ = ሺௌ˖˔˕−ௌ˔.ː.ሻ∙௖௢௦𝜑ʟ˒ˈ˓ˈˇ.∙𝑘 + ͳ = ሺଷଵ଻଻−଺,ସሻ∙଴,଼ହଽ଴଴∙ଵ,ଶ + ͳ = ͵,Ͷͻ ≈ Ͷ ,                          (4.4)   

 
ɝɞɟ     ܲː ˃˕ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ 500 ɤȼ, ɪɚɜɧɚɹ 900 Ɇȼɬ; ʙ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1,2; ܿ߮ݏ݋௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ, ɪɚɜɧɵɣ 0,85. 

 
Ɋɚɛɨɱɢɣ ɬɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨ ɥɢɧɢɢ: 
 I˓˃˄ = S∑୬ˎ∙√ଷ∙୙ːˑˏ = ଷଵଵଽ,ଶସ∙√ଷ∙ହ଴଴ = ͻͲͲ ʏ ;                                                           (4.5)   

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɩɪɢ ɩɨɬɟɪɟ ɨɬɯɨɞɹɳɟɣ ɥɢɧɢɢ (ɩɪɨɜɟɪɤɚ ɧɚ 

ɧɚɝɪɟɜ): 
 I˓˃˄ ˏ˃˘ = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଷଵଵଽ,ଶଷ∙√ଷ∙ହ଴଴ = ͳʹͲͳ ʏ ;                                             (4.6)   

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 500 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͳͶ͸ = ͻͶͷ ʏ,                                         (4.7)   

 
ɝɞɟ Ƚi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  
      Ƚʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=500 ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ 3Ⱥɋ – 300/39.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 300/39 ɫɨɫɬɚɜɥɹɟɬ Iˇˑ˒ = ͹ͳͲ ʏ. Iˇˑ˒ > I˓˃˄ ˏ˃˘, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɚɹ ɦɚɪɤɚ ɩɪɨɜɨɞɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 

4.3 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

ȼɵɛɨɪ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦ 
ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ ɡɚɜɢɫɢɬ 
ɧɚɞёɠɧɨɫɬɶ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɠɟ ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ. 

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

Ɍɚɤ ɤɚɤ Ȼɪɚɬɫɤɚɹ Ƚɗɋ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ Ɉɗɋ ɋɢɛɢɪɢ, ɚ ɬɨɱɧɟɟ, ɜ ɂɪɤɭɬɫɤɨɣ 
ɨɛɥɚɫɬɢ, ɝɞɟ ɤɥɢɦɚɬ ɪɚɣɨɧɚ ɫɱɢɬɚɟɬɫɹ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɜ ɤɨɬɨɪɨɦ 
ɨɬɫɭɬɫɬɜɭɟɬ ɜɟɱɧɚɹ ɦɟɪɡɥɨɬɚ, ɚ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ ȼɇ ɫɨɫɬɚɜɥɹɟɬ 
500 ɤȼ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɋɌɈ «ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ» ɞɥɹ Ȼɪɚɬɫɤɨɣ Ƚɗɋ 
ɜɵɛɢɪɚɟɬɫɹ ɩɨɥɭɬɨɪɧɚɹ ɫɯɟɦɚ (№ 220-17). 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ «17» ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ 



44 
 

4.4 ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

Ⱦɚɧɧɵɣ ɩɭɧɤɬ ɨɫɧɨɜɚɧ ɧɚ ɫɪɚɜɧɟɧɢɢ ɌɗɊ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ, ɧɨ, ɤɚɤ 
ɛɵɥɨ ɫɤɚɡɚɧɨ ɪɚɧɟɟ, ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɚɝɪɟɝɚɬɨɜ, ɪɚɜɧɨɟ 9, ɩɨɞɯɨɞɢɬ ɟɞɢɧɫɬɜɟɧɧɵɣ 
ɜɚɪɢɚɧɬ – ɫɯɟɦɚ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɞɚɧɧɨɣ ɫɯɟɦɵ. 

Ɂɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 
 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖,                                                                                         (4.8) 
 

ɝɞɟ     ʔː– ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ʔː = Ͳ,ͳͷ; ʙ𝑖  – ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ; ʗ𝑖  – ɫɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ. 

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ𝑖 = ʙʙʟʢЭ + n ∙ ʙʡ + m ∙ ʙʡ˔.ː.  ;                                                                             (4.9) 
 ʙ𝑖 = ͵Ͷͺʹ,ͻ + ͻ ∙ ͳͺͺ,ͺ + Ͷ ∙ ͳ,͵Ͳͻ = ͷͳͺ͹,͵Ͷ ˏˎː. ˓˖˄,                             
 

ɝɞɟ    ʙʡ– ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʙʟʢЭ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 
ɋɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʗ  =ʗʗ˃

+

0,
 
 
 
 
 
 
 
 

 
ɝɞɟ     ʗiହ଴଴ – ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɫɢɥɨɜɵɯ 
ɬ
ɪ
ɚ
ɧ
ɫ
ɮ
ɨ
ɪ
ɦ
ɚ
ɬ
ɨ
ɪ
ɚ
ɯ
 

ʗ˃+଴ – ɢɡɞɟɪɠɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɬɟɪɹɦɢ ɜɨ ɜɫɟɣ ɫɯɟɦɟ. 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ʗiହ଴଴  = Ⱦ ∙ ሺ∆W˘˘ + ∆Wːሻ  ∙ n ,                                                                  (4.11) 
 

ɝɞɟ    Ⱦ – ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ; ∆W˘˘- ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; 
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∆Wː – ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; n – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ: 
 
 ∆

W˘̆=∙P̆̆
∙t˓˃
,˄
 

 
ɝɞɟ     n – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ∆P̆ ˘ – ɩɨɬɟɪɢ ɏɏ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; t˓˃˄ - ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 

 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː=∆ʟ̱∙˓˃

˔̞̊
 ːˑ
∙ˏτ ,                                                                              (4.13) ∙,
 

 
ɝɞɟ    ∆ʟˍ – ɩɨɬɟɪɢ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; n – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; S˓˃˔˚ – ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɜɵɱɟɬɨɦ ɧɚ ɋɇ; S˕ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; τ

ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ.  
Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃
=˄∙T˒ˎ−ω∙T˅;                                                                     (4.14)  ˒ˎ−ω∙T˅;                                                                     (4.14)  ∙T˅;                                                                     (4.14)  ;˅
 

 t˓˃˄=ͺ͹͸Ͳ−Ͳ,ͻ∙ʹͺ−Ͳ,Ͳ͵∙͸Ͳ=ͺ͹͵͵ ˚, 
 

ɝ
ɞ
ɟ
 
 
 Ɋ
 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  

T˒ ˎ =28– ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω =0,03 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ: 
 =ʡx∙ͺ͹͸Ͳ;                                                                        (4.15) ∙;
 

 =∙ͺ͹͸Ͳ=ͳͺͺ͸˚ˆˑˇ ,  
ɝɞɟ ʡ୫ୟ୶ – ɱɚɫɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɝɨɞɭ. 

Ɋɚɫɫɱɢɬɚɟɦ ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘=nʡ∙∆P˘˘∙t˓˃˄=ͳ∙Ͳ,͵ͳͷ∙ͺ͹͵͵=ʹ͹ͷͲ,ͻ ʛʑ˕∙˚;                   (4.16) 
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Ɋɚɫɫɱɢɬɚɟɦ ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː=∆ʟˍn˕∙S˓˃˔˚S˕ ːˑˏʹ∙τ=Ͳ,͹ͻͳ∙͵ͷͳ,ͶͶͲͲʹ∙ͳͺͺ͸=ͳͳͶͻ,ͺ͹ ʛʑ˕∙˚;         
 
Ɋɚɫɫɱɢɬɚɟɦ ɜɟɥɢɱɢɧɭ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ  
ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ: 
 ʗiͷͲͲ=Ⱦ∙∆W˘˘+∆Wː ∙n=ͳ,ͷ∙ʹ͹ͷͲ,ͻ+ͳͳͶͻ,ͺ͹ ∙ʹ=             (4.18)  = ͳͳ,͹ ɦɥɧ.ɪɭɛ. 
 
ɂɡɞɟɪɠɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɬɟɪɹɦɢ ɜɨ ɜɫɟɣ ɫɯɟɦɟ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
 ʗ˃+Ͳ=˃˃+ˑΣ∙ʙi=5,5%; ∙ʹͻʹ,͸͵=ͳ͸,ͳ ˏˎː. ˓˖˄,                            (4.19)  

ɝɞɟ  ˃ሺ˃+ˑሻΣ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɞɟɪɠɟɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ; ʙ𝑖 – ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ. 

 
Ɋɚɫɫɱɢɬɚɟɦ ɫɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ: 
 ʗ𝑖=ʗiͷͲͲ+ʗ˃+Ͳ=11,7+ͳ͸,ͳ=ʹ͹,ͺ ˏˎː. ˓˖˄.                                  (4.20) 
 
Ɋɚɫɫɱɢɬɚɟɦ ɩɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖi=ʔː∙ʙi+ʗi=Ͳ,ͳͷ∙ͷͳͺ͹,͵Ͷ+ʹ͹,ͺ=ͺͲͷ,ͻͲͳ ˏˎː. ˓˖˄.           (4.21) 

 4.5 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ  

4.5.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɄɊɍɗ 
ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɥɟɤɫɨɦ RastrWin, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɞɥɹ ɡɚɧɟɫɟɧɢɹ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ. 
Ɋɚɫɫɱɢɬɚɟɦ ɢɧɞɭɤɬɢɜɧɵɟ ɢ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ 
(ʔˆ, ʔ˔, ݇˕) ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
 
 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 
   ̂= 
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   ̂=    ′′  ˃

,ʒ∙  ∙  
 ːˑˏ
2  
 ːˑˏ
=0,2Ͳ,ͲͶͷ∙͵ͳͶ∙15,752353=0,01 ʝˏ;                                                  (4.23) 
=0,2Ͳ,ͲͶͷ∙͵ͳͶ∙15,752353=0,01 ʝˏ;                                                  (4.23) =
0

,

2Ͳ,ͲͶͷ∙͵ͳͶ∙15,752353=0,01 ʝˏ;                                                  (4.23) 
0

,

0

4

5∙
3

 
 ʔˆ=ʔ∗ˆ∙ܷ˄.ˆ=1,13∙15,75=17,8 ˍʑ;                                                   (4.24)  
ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: 
 
   ̞=  ʙ

%∙  ːˑ
2ˏ

1

0

0∙  ːˑ
=ˏ
1

3∙
5

2

5

2

1

0

0∙
4

0

0=

 

ݎ̞  = Δ௉ೖ∙௎ːˑˏమௌːˑˏమ = ଴,଻ଽ∙ହଶହమସ଴଴మ = ͳ,͵͸ ʝˏ;                                                            (4.26) 

 

 ݇˕ = ௎ʜʜ௎ʑʜ = ଵହ,଻ହହଶହ = Ͳ,Ͳ͵;                                                                              (4.27) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 500 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 
   ˎ=  Ͳ,̟̌

∙݈Ͷ=Ͳ,Ͷʹͻ∙͸ͻ,ʹͶ=͹,Ͷʹ ʝˏˍˏ;                                                       (4.28) ∙  =∙=ʝ̱ˏˏ
;                                                       (4.28) ˍˏ;

 
 
 
 
 
 
 
 

   ˎ=  Ͳ,̟̌
∙݈Ͷ=Ͳ,Ͳͻͺ∙͸ͻ,ʹͶ=ͳ,͸ͻ ʝˏˍˏ;                                                       (4.29) ∙  =Ͳ,Ͳͻͺ∙͸ͻ,ʹͶ=ͳ,͸ͻ ʝˏˍˏ;                                                       (4.29) =∙=ʝ̱ˏˏ ;                                                       (4.29) ˍˏ;
 

 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: 
   ̝=  ːˑ

 ˏ ̱́
==ͳͺ͵͹,ͷ ʝˏ;                                                                 (4.30) =;
 

   ̝=  ̝  ==͵͸,͹ͷ ʝˏ;                                                                      (4.31) =;
 

 
 ʔ̝

=ʔ∗˔∙ܷ˄.˔=1,0∙525=525 ˍʑ.                                                           (4.32) 

 
Ⱦɚɥɟɟ, ɜɧɨɫɢɦ ɞɚɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ. 
 

4.5.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin 

Ɂɚɩɨɥɧɹɟɦ ɝɪɚɮɵ ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 
ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ, ɚ ɢɦɟɧɧɨ: ɍɡɥɵ, ȼɟɬɜɢ, Ƚɟɧɟɪɚɬɨɪ/ɇɟɫɢɦ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɢɫɭɧɤɢ 4.3, 4.4 ɢ 4.5 ɫ ɜɧɟɫёɧɧɵɦɢ ɜ RastrWin ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 



48 
 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 

4.5.3 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ RastrWin 

Ɂɚɩɨɥɧɢɜ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 
ɤɨɦɩɥɟɤɫ RastrWin, ɜ ɝɪɚɮɟ ɋɨɫɬɚɜ/ɇɟɫɢɦ ɦɨɠɧɨ ɭɡɧɚɬɶ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɱɚɫɬɤɚɯ ɫɯɟɦɵ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ 
ɧɚ ɪɢɫɭɧɤɚɯ 4.6, 4.7 ɢ 4.8. 

 

Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɲɢɧɟ ȼɇ 
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Ɋɢɫɭɧɨɤ 4.8– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 1-ɝɨ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɲɢɧɟ ȼɇ 
 
Ɂɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɨɣ ɲɢɧɟ 500 ɤȼ ɫɨɫɬɚɜɥɹɟɬ: 
 

ܫ˒  ˑሺଵሻ = ͵ ∙ ଵ́ܫ̱ = ͵ ∙ Ͷ,ͻʹ = ͳͶ,͹͸ ˍʏ.                                                           (4.33) 
 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ, ɫɜɟɞёɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ ɜ ɬɚɛɥɢɰɭ 4.3: 
 

Ɍɚɛɥɢɰɚ 4.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 

Ɍɨɱɤɚ ɄɁ Ta 
 

Iɩ0
(3) ,ɤȺ 

 
Iɩ0

(1) ,ɤȺ 
Ʉ2 (ɲɢɧɚ 550 ɤȼ) 0,064 13,03 14,76 

Ʉ3 (ɝɟɧɟɪɚɬɨɪ 15,75 ɤȼ) 0,184 168,68 - 
 

ɗɬɢ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ ɛɭɞɭɬ ɧɭɠɧɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɭɞɚɪɧɵɯ ɬɨɤɨɜ. 

Ɋɚɫɱɟɬ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɮɭɧɤɰɢɟɣ «ɒɭɧɬ» ɜ ɝɪɚɮɟ ɋɨɫɬɚɜ/ɇɟɫɢɦ. ɗɬɚ ɮɭɧɤɰɢɹ ɩɨɡɜɨɥɹɟɬ 
ɪɚɫɫɱɢɬɚɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨ ɄɁ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɭɱɚɫɬɤɟ 
ɫɯɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.9. Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

1) Ⱦɥɹ ɭɡɥɚ 2 (ɲɢɧɚ 500 ɤȼ), ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

 
 

 
Ɋɢɫɭɧɨɤ 4.9 – ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɞɥɹ ɭɡɥɚ 2 (ɲɢɧɚ 500 ɤȼ) 
 
Ɋɚɫɫɱɢɬɚɟɦ ɩɨɫɬɨɹɧɧɭɸ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɞɥɹ 1-ɝɨ ɢ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 

 ʡ˃ሺଷሻ = ௫∑𝜔∙௥∑ = ଶଷ,ଵଶଷଵସ⋅ଵ,ଶ଼ = Ͳ,Ͳ͸Ͳ ˔;                                                                (4.34) 
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 ʡ˃ሺଵሻ = ௫∑𝜔∙௥∑ = ሺଶ଺,ଵଶ+ଶ଺,ଵଶ+ଵ଺,଼ଷሻଷଵସ⋅ሺଵ,ଶ଼+ଵ,ଶ଼+ଵ,ଵ଺ሻ = Ͳ,Ͳ͸Ͳ ˔.                                              (4.35) 

 
Ɍɚɤ ɤɚɤ ɩɨɫɬɨɹɧɧɵɟ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɞɥɹ 1-ɝɨ ɢ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ 

ɩɨɥɭɱɢɥɢɫɶ ɨɞɢɧɚɤɨɜɵɟ, ɩɪɢɦɟɦ ɢɯ ɪɚɜɧɵɦɢ ɞɪɭɝ ɞɪɭɝɭ, ɪɚɫɫɱɢɬɚɟɦ ɭɞɚɪɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ 1-ɝɨ ɢ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ: 

 
 ʙ˖ሺଷ,ଵሻ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,଴଺଴ = ͳ,ͺͷ.                                     (4.36) 
 
Ɋɚɫɫɱɢɬɚɟɦ ɭɞɚɪɧɵɟ ɬɨɤɢ: 
 𝑖˖ሺଷሻ = √ʹ ⋅ ܫ˒ ଴ሺଷሻ ⋅ ʙ˖ = √ʹ ⋅ ͳ͵,Ͳ͵ ⋅ ͳ,ͺͷ = ͵Ͷ,Ͳͻ ˍʏ;                                (4.37) 
 𝑖˖ሺଵሻ = √ʹ ⋅ ܫ˒ ଴ሺଵሻ ⋅ ʙ˖ = √ʹ ⋅ ͳͶ,͹͸ ⋅ ͳ,ͺͷ = ͵ͺ,͸ʹ ˍʏ.                               (4.38) 
 
2) Ⱦɥɹ ɭɡɥɚ 3 (ɝɟɧɟɪɚɬɨɪ 15,75 ɤȼ), ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 

ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 4.10: 
 

 
Ɋɢɫɭɧɨɤ 4.10 – ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ  

ɞɥɹ ɭɡɥɚ 4 (ɝɟɧɟɪɚɬɨɪ 15,75 ɤȼ) 

ȼɵɩɨɥɧɢɦ ɚɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɤɚɤ ɞɥɹ ɭɡɥɚ 4 (ɝɟɧɟɪɚɬɨɪ 15,75ɤȼ): 
 ʡ˃ሺଷሻ = ௫∑𝜔∙௥∑ = ଴,଴଺଴଻ଷଵସ⋅଴,଴଴ଶ଻ = Ͳ,Ͳ͹ͳ ˔;                                                           (4.39) 

 ʙ˖ሺଷሻ = ͳ + ˈ−బ,బభʡ˃ = ͳ + ˈ− బ,బభబ,బళభ = ͳ,ͻ͹;                                                     (4.40) 
 𝑖˖ሺଷሻ = √ʹ ⋅ ܫ˒ ଴ሺଷሻ ⋅ ʙ˖ = √ʹ ⋅ ͳ͸ͺ,͸ͺ ⋅ ͳ,ͻ͹ = Ͷ͸ͻ,ͻ ˍʏ.                            (4.41) 
 
Ɂɧɚɱɟɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ ɞɥɹ ɭɡɥɚ 3 (ɝɟɧɟɪɚɬɨɪ 

15,75 ɤȼ): 
 𝑖௔𝜏 = √ʹ ⋅ ܫ˒ ଴ሺଷሻ ⋅ ˈ− 𝜏ʡ˃ = √ʹ ⋅ ͳ͸ͺ,͸ͺ ⋅ ˈ− బ,బయబ,బళభ = ͳͷ͸,͵Ͷ ˍʏ.                       (4.42) 
 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɫɜɟɞёɦ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɭ 4.4: 
 

Ɍɚɛɥɢɰɚ 4.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 
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Ɍɨɱɤɚ ɄɁ Ta Ky iy.ɤȺ Iɩ0
(3) ,ɤȺ Iɩ0

(1) ,ɤȺ 

Ʉ2 (ɲɢɧɚ 500 ɤȼ) 0,060 1,85 34,09 13,03 14,76 
Ʉ3 (ɝɟɧɟɪɚɬɨɪ 15,75 ɤȼ) 0,091 1,97 469,9 168,68 - 

 
Ɍɨɤɢ ɄɁ ɢ ɭɞɚɪɧɵɟ ɬɨɤɢ ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ. 

4.2  ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ 

4.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ 

Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɢɯ ɧɚɝɪɭɡɤɟ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥɟɧɧɵɣ. 

ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɬɚɤɨɣ ɪɟɠɢɦ 
ɪɚɛɨɬɵ, ɩɪɢ ɤɨɬɨɪɨɦ ɡɧɚɱɟɧɢɹ ɟɟ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ, ɞɨɩɭɫɬɢɦɵɟ 
ɩɪɢ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ 
ɜɫɟ ɷɥɟɦɟɧɬɵ ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ 
ɩɟɪɟɝɪɭɡɨɤ. 

ɍɬɹɠɟɥɟɧɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɜɨɡɧɢɤɚɸɬ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣ ɢɥɢ ɩɨɫɥɟ ɚɜɚɪɢɣɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɟɪɟɝɪɭɡɤɚɯ ɢ ɨɬɤɥɨɧɟɧɢɹɯ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɦɨɝɭɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 

ɉɪɢ ɜɵɛɨɪɟ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɢɫɯɨɞɹɬ ɢɡ ɪɚɛɨɱɟɝɨ ɧɨɪɦɚɥɶɧɨɝɨ 
ɪɟɠɢɦɚ ɛɟɡ ɭɱёɬɚ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɩɟɪɟɝɪɭɡɨɤ, ɚ ɩɨ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ ɢɡ 
ɭɫɥɨɜɢɣ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɜɵɛɨɪɚ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɜ ɧɨɪɦɚɥɶɧɵɯ 
ɪɟɠɢɦɚɯ ɧɭɠɧɨ ɡɧɚɬɶ ɡɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɢ 
ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ. 

 
 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ2: 
ʒ,ɪɚɛ.ɦɚɯܫ  = ͳ,Ͳͷ ⋅ ʒ,ɧɨɦܫ = ͳ,Ͳͷ ⋅ ଷହଷ√ଷ⋅ଵହ,଻ହ = ͳ͵ͷͺ͹ Ⱥ;                                 (4.43) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 400 000/500-ɍ1: 
Ɍଵ−Ɍଶ,ɪɚɛ.ɦɚɯܫ  = ͳ,Ͳͷ ⋅ ௌʡ,ɧɨɦ√ଷ⋅௎Ɍ,ɧɨɦ

= ͳ,Ͳͷ ⋅ ଺ଷ√ଷ⋅ହଶହ = Ͷ͸ʹ Ⱥ;                               (4.44) 

 
Ɍɨɤ ȼɅɗɉ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 500 ɤȼ ɧɨɪɦɚɥɶɧɨɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ 

ɪɟɠɢɦɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
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ʚଵ−ʚସ,ɪɚɛ.ɦɚɯܫ = ௡ʒ∙ௌȽభ−Ƚమ√ଷ⋅௡ʚ⋅௎ɧɨɦ.Ʌ = ଶ⋅ହ଺,ଶହ√ଷ⋅ସ⋅ଵଵ଴ = ͳͶͺ Ⱥ;                                             (4.45) 

ʚଵ−ʚସ,ɪɚɛ.ɭɬɠܫ  = ௡ʒ∙ௌȽభ−Ƚమ√ଷ⋅ሺ௡ʚ−ଵሻ⋅௎ɧɨɦ.Ʌ = ଽ⋅ଷହଷ√ଷ⋅ଷ⋅ହଶହ = ͳͳ͸ͷ Ⱥ ;                                 (4.46) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɨɬɩɚɟɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 10,5ɤȼ: 
Ɍɋɇ,ɪɚɛ.ɦɚɯܫ  = ͳ,Ͳͷ ⋅ ௌɌɋɇ,ɧɨɦ√ଷ⋅௎Ɍɋɇ,ɧɨɦ

= ͳ,Ͳͷ ⋅ ଵ଺଴଴√ଷ⋅ଵହ,଻ହ = ͸ͳͷͺͶ Ⱥ.                      (4.47) 

 
 
4.6.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

15,75 ɤȼ 
 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɢɧɹɬ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ HEC 7B  

ɤɨɦɩɚɧɢɢ ABB. ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.5.  

 
Ɍɚɛɥɢɰɚ 4.5– ɉɚɪɚɦɟɬɪɵ HEC 7B 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ HEC 7B 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ɤȼ 

15,75 27,5 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɛɨɱɢɣ, ɤȺ 

22,7 Ⱦɨ 25 

Ɍɨɤ ɄɁ, ɤȺ 177,5 190 

Ɍɨɤ ɭɞɚɪɧɵɣ 476,9 521 

 
ȼ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɝɟɧɟɪɚɬɨɪɧɨɦ ɤɨɦɩɥɟɤɫɟ HEC 7B 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɢɞɭɬ ɜ ɤɨɦɩɥɟɤɬɟ. 

ɂɡ ɉɍɗ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 15,75 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 
Ɉɉɇ-ɩ-20 (ɩ-ɩɨɥɢɦɟɪ, ɦɚɬɟɪɢɚɥ ɩɨɤɪɵɲɤɢ). 

 

4.6.3 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɚɩɩɚɪɚɬɨɜ ɧɚ 500 ɤȼ 

ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɬɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ 
ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ELK-3 500 ɤȼ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ Ⱥȼȼ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɤɨɦɩɚɤɬɧɨɫɬɢ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɹɦ ɡɚɬɪɚɬ ɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ, ɧɚɞɟɠɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, 
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ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ. ȼɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɢ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
ȼɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ ɡɚ ɫɱɟɬ ɩɨɥɧɨɣ ɡɚɜɨɞɫɤɨɣ ɫɛɨɪɤɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ. 
Ʌɟɝɤɚɹ ɢ ɭɞɨɛɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɞɥɹ 
ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ. 

ɋɦɨɧɬɢɪɨɜɚɧɵ ɜɫɟ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɚ ɬɚɤɠɟ ɩɪɢɜɨɞ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɡɚɡɟɦɥɢɬɟɥɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ.   

ȼɫɬɪɨɟɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ, 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɬɨɤɭ ɜ ɫɟɬɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɢ ɭɫɬɪɨɣɫɬɜɚɦ ɡɚɳɢɬɵ. 

ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɢ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ 
ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 500 ɤȼ. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɄɊɍɗ 500 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – ɉɚɪɚɦɟɬɪɵ ELK-3 500 ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ  ȼ ɫɨɫɬɚɜ ɜɯɨɞɹɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɧɚɩɪɹɠɟɧɢɹ, 
ɡɚɡɟɦɥɢɬɟɥɢ, 
ɪɚɡɴɟɞɢɧɢɬɟɥɢ. 

Uɫɟɬɢ ɧɨɦ = 500 ɤȼ Uɧɨɦ = 500 ɤȼ 

Iɪɚɛ max = 1201 Ⱥ Iɧɨɦ = 4000 Ⱥ 

Iɩɨ = 13,03 ɤȺ Iɧɨɦ.ɨɬɤɥ = 63 ɤȺ 

Iɞɢɧ.ɫɬ.=170 ɤȺ iɭ = 34,09 ɤȺ 

 
ɉɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 500 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɲɢɧɧɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ Ɉɉɇɩ-500 
ɩɪɨɢɡɜɨɞɫɬɜɚ «Ɍɟɯɷɧɟɪɝɨɦɚɤɫ». 

ȼɵɛɪɚɧ ɚɧɚɥɢɡɚɬɨɪ ɫɟɬɢ Omix P99-MA-3 ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɦɩɟɧɢɢ ȺɊɄ 
«ɗɧɟɪɝɨɫɟɪɜɢɫ» ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 ɩɪɨɢɡɜɨɞɫɬɜɨ ɈɈɈ «Ⱥɋɍ-ȼɗɂ». 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 

 
Ɍɚɛɥɢɰɚ 4.7 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ 
ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ 
Omix P99-
MA-3 

RS-485 0,5 5 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 Ethernet M-bus 0,5 35 

 

ɉɨ ɡɧɚɱɟɧɢɹɦ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ ɜɵɛɢɪɚɟɬɫɹ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ – ȼɁ-1250-0,5 (ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ, 
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ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ɧɨɦɢɧɚɥɶɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ). Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ –
ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ ɈɈɈ «Ʉɨɧɞɟɧɫɚɬɨɪ». 

4.6.4 ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ ɋɌɈ «ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ».  

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɋɟɤɰɢɢ ɩɢɬɚɸɬɫɹ ɨɬ ɱɟɬɵɪɟɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ1, Ɍɋɇ2, Ɍɋɇ3, Ɍɋɇ4 ɬɢɩɚ          
ɌɋɁ-6400/15-ɍ3. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɡɚɢɦɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɚɝɪɟɝɚɬɧɵɟ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɚɝɪɟɝɚɬɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɟɧɨ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ 
ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɊɌɋɇ ɢɦɟɟɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
 

 

 

 

 

 

 

 

 

5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ  

ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɳɚɬɶ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ 
ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ. Ɍɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ 
ɨɫɧɚɳɚɬɶ ɭɫɬɪɨɣɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ, 
ɜɵɛɪɚɬɶ ɡɚɳɢɬɭ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 
2700 Ɇȼɬ: ɝɟɧɟɪɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
 
Ɍɚɛɥɢɰɚ 5.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɉɚɪɚɦɟɬɪ 

ɝɟɧɟɪɚɬɨɪ 

Ɍɢɩ ɋȼɎ – 830/225-48 
ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ɩɨɥɧɚɹ, ɆȼȺ 353 
ɚɤɬɢɜɧɚɹ, Ɇȼɬ 300 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨs 0,85 
ɱɚɫɬɨɬɚ ɬɨɤɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 214 
ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 3 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 12940 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 3210 
  
ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɨ.ɟ. 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,6 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,43 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,32 

  
ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 1,12 
ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ «ɡɜɟɡɞɚ» 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍɢɩ ɌȾɐ 400000/500-ɍ1 
ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

ȼɇ 525 
ɇɇ 15,75 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 13 
 

5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

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

Ɂɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɋȼɎ – 830/225-48: 
- ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
- ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
- Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
- Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
- Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
- ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
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ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 400000/500/15,75: 
-Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
- Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 
- Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
- Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;  
- Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɦɚɫɥɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɨɛɦɨɬɤɢ. 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
- Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
-Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
- Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 500 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
- Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
- 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
- Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɛɥɢɡɤɢɯ 

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

(ɌɇɁɇɉ); 
- Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 500 ɤȼ. 

5.3 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ.  

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏ = ௌːˑˏ√ଷ∙௎ːˑˏ = ଷହଷ଴଴଴√ଷ∙ଵହ,଻ହ = ͳʹͻͶͲ ʏ;                                                              (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏሺଶሻ = ூː ˑˏ∙௄˔˘௄˕˕ ːː = ଵଶଽସ଴∙ଵଵଷ଴଴଴/ହ = Ͷ,ͺͲ ʏ;                                                                     (5.2) 
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ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ܫ˅  ːሺଵሻ = ௌːˑˏ ˕√ଷ∙௎ːˑˏ ˕ = ଷହଷ଴଴଴√ଷ∙ହଶହ = ͵ͺͺ,ʹ ʏ;                                                                 (5.3)   

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ: 
 ːܫ ˑˏሺଶሻ = ூː ˑˏ௄˕˕ ˅ː = ଷ଼଼,ଶ ସ଴଴/ହ = Ͷ,ͺͷ ʏ;                                                                       (5.4)          

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ:  
 ːܫ ː.˕ˈ = ூː ˑˏ ˓ˑ˕ሺభሻଵ,ଶଶହହ = ଷଶଵ଴ଵ,ଶଶହହ = ʹ͸ͳͻ,͵Ͷ ʏ;                                                                 (5.5) 

 
Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ:  
 ܵ˕ˈ = √͵ ∙ ܷːː.˕ˈ ∙ ːܫ ː.˕ˈ = √͵ ∙ Ͳ,Ͷ ∙ ʹ͸ͳͻ,͵Ͷ = ͳͺͳͷ ˍʑʏ.                          (5.6) 
 
ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2000/15,75/0,4 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ: 
ܫ˅  ː ˕ˈሺଵሻ = ௌːˑˏ ˔ː√ଷ∙௎ːˑˏ = ଶ଴଴଴√ଷ∙ଵହ,଻ହ = ͹͵,͵ͳ ʏ;                                                             (5.7)  

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

ܫ˅  ː ˕ˈሺଶሻ = ூː ˑˏ௄˕˕ ˅ː ˕ˈ = ଻ଷ,ଷଵ଼଴/ହ = Ͷ,ͷͺ ʏ;                                                                      (5.8) 

ܫ˅  ː ˕ˈ_˓ሺଶሻ = ூː ˑˏ ˓ˑ˕ሺభሻ ∙௎ːː.˕ˈ∙௄˔˘ଵ,ଶଶହହ∙௎˅ː ˕ˈ∙௄˕˕ ˅ː ˕ˈ = ଷଶଵ଴∙଴,ସ∙ଵଵ,ଶଶହହ∙ଵହ,଻ହ∙଼଴/ହ = Ͷ,ͳ͸ ʏ.                                (5.9) 

 

5.4 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ  

Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ «Ɋɟɥɟɦɚɬɢɤɚ».  

Ⱦɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ «ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 
ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɝɟɧɟɪɚɬɨɪɚ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ 
«ɌɈɊ300 ɁȽ 511».  
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5.5 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ːܫ ˑˏ = ͳʹͻͶͲ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ̝ܫ ˓.଴ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

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

 ːܫ ˄ሺːሻ = ˑˇːܭ ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͳʹͻͶͲ = ͸Ͷ͹ ʏ,                                        (5.10) 
 

ɝɞɟ    ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; 𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; ːܫ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɵɣ 12940 Ⱥ. 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓.଴ ൒ ːܭ ∙ ːܫ ˄ሺːሻ = ʹ ∙ Ͳ,Ͳͷ ∙ ːܫ = Ͳ,ͳ ∙ ːܫ ,                                                         (5.11)      
 

ɝɞɟ    ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. ̝ܫ ˓.଴ ൒ ͳʹͻͶ Ⱥ.  
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚɹ: 
ܫ̝  ˓.଴ = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ͳʹͻͶͲ = ͳͻͶͳ ʏ.                                               (5.12)       
 
2) ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
 ːܫ ˄ሺʙʖሻ = ʙ˃˒ ∙ 𝑖݂ ∙ ˑˇːܭ ∙ ܫˏ ˃ˍ˔,                                                                         (5.13)       
 

ɝɞɟ     ܭ˃˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2; ˏܫ ˃ˍ˔ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 
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ܫˏ ˃ˍ˔ = ா೏"௫೏" ∙ ːܫ = ଵ,ଵଷ଴,ଷଶ ∙ ͳʹͻͶͲ = Ͷͷ͸ͻͶ,͵ͺ ʏ,                                                      (5.14)       

 
ɝɞɟ     ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13;  ݔௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,32. 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ: 
 ːܫ ˄ሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ Ͷͷ͸ͻͶ,͵ͺ  = Ͷͷ͸ͻ,ͶͶ ʏ.                  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
˕ܭ  >  ூː˄ሺʙʖሻ∙௄ːூ̞ ,                                                                                              (5.15)       

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

Ɍɨɝɞɚ:  
˕ܭ  > ସହ଺ଽ,ସସ∙ଶସହ଺ଽସ,ଷ଼ ;  
˕ܭ  > Ͳ,ʹ.  
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 0,3 = ˕ܭ. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.15) 

ɢ ɪɚɜɧɚ: 
 ːܫ ˕ = ூ˔˓.బ௄˕ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                                (5.16) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ̝ ˓.బ௄˕ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                                        (5.17) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
 
5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ˑܫ ˕˔ = ሺʹ ÷ ͳʹሻːܫ ˑˏ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ˑܫ ˕˔  =  ͸ ∙ ːܫ ˑˏ = ͹͹,͸Ͷ ˍʏ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮ. ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, 

ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ.  

5.6 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (I∆>) 

ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɢ 
ɬɪɟɯɫɥɨɣɧɨɣ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ). 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɢ ɩɪɢ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ: 

 
.ʠʟܫ  = Ͳ,ʹ ∙ ːܫ ˑˏ.ˆ. = Ͳ,ʹ ∙ ͳʹͻͶͲ = ʹͷͺͺ ʏ.                                             (5.18) 

 

5.7 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ             
(UN (UO)) 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

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

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

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

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ UɈ ɗɅ.ɋɌ. 

ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: 
СȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 

ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,1 ɦɤɎ/ɮɚɡɭ; 
СɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733 ɦɤɎ/ɮɚɡɭ; 
Сɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 

0,008 ɦɤɎ/ɮɚɡɭ; 
СȼȽ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,45 

ɦɤɎ/ɮɚɡɭ; 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 ʠ𝛴 = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵͵ + ͳ,ͳ + Ͳ,ͲͲͺ +  Ͳ,Ͷͷ =                 (5.19)  = ͳ,ͷ͸ ˏˍʣ.  
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ହଶହ√ଷ = ͳͲͳ,ͲͶ ˍʑ,                                                           (5.20) 
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ɝɞɟ     ܷːˑˏ ˅ː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ. 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܷ଴ ˠˎ.˔˕ = ݇ ∙ ܷ଴ ∙ ʠʡሺ𝜇బሻʠʡሺ𝜇బሻ+ʠΣ = Ͳ,ͷ ∙ ͳͲͳͲͶͲ ∙ ଴,଴ଵହ଴,଴ଵହ+ଵ,ହ଺ = Ͷͺͳ,ͳͶ ʑ,           (5.21) 

 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ U0 ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,015 ɦɤɎ/ɮɚɡɭ. 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͷ,͹ͷ ∙ ͵ͳͶ ∙ ͳ,ͷ͸ = ͳ͵,͵ͷ ʏ.                     (5.22) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ˔ܷ˓ ൒ ௄ː௄˅ ∙ ଵ௡˕ː ∙ ܷ଴ ˠˎ.˔˕,                                                                                    (5.23) 

 
ɝɞɟ    ʙː –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊˕ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. ˔ܷ˓ ൒ ଵ,ହ଴,ଽହ ∙ ͳ∙Ͷͺͳ,ͳͶͳͷ,͹ͷ√͵∙Ͳ,ͳ/͵ ;  

 ˔ܷ˓ ൒ ʹ,͹ͺ ȼ. 
 ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ  ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

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

ɍɫɬɚɜɤɚ ɞɥɹ ɨɪɝɚɧɚ  ܷ଴ଷ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ Кɬ ɨɬ 1 
ɞɨ 3.  
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ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Кɬ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,2. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Кɬ ɛɭɞɟɬ 
ɪɚɜɧɨ: 

 ʤ = ଵ௄˕+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳʹͷ.                                                                          (5.24) 

 
ɂɡ ɜɵɪɚɠɟɧɢɹ 5.22 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ܷ଴ଷ ɩɪɢ Кɬ ɪɚɜɧɨɦ 1,2 ɪɚɛɨɬɚɟɬ 

ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,25 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɪɚɛɨɬɚɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɟɤɭɧɞ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

5.8 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ˔ܷ˓ଶ = ଵ,ସ∙௎ː௡˕ː = ଵ,ସ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳͶͲ ʑ.                                                               (5.25) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, , ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

 
 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ˔ܷ˓ଵ = ଵ,ଶ∙௎ː௡˕ː = ଵ,ଶ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳʹͲ ʑ.                                                                    (5.26) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.9 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ 
ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
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ଶ∗ܫ = ூమூː ,                                                                                                             (5.27) 

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

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
˒ˑˇݐ  = ஺ூ∗మమ ,                                                                                                          (5.28) 

 
ɝɞɟ     Ⱥ– ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶ˔ˋˆːሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ: 
 
ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹; 
ଶ˔ˋˆːܫ   = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,Ͳ͹ ∙ ͳʹͻͶͲ = ͻͲͷ,ͺ ʏ.                                           (5.29) 
  
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶ˒˖˔ˍሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 
ɡɚɳɢɬɚ: 

ଶ∗ܫ  = √ʏ௧ = √ ଵ଺ହ଴଴ = Ͳ,ͳͺ,                                                                            (5.30) 

 
ɝɞɟ     Ⱥ =16 – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; 

 ɫ – ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ 500 = ݐ 
ɧɟɢɡɦɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ɬɨɤɚ I2. 

ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ˍ˔˖˒ଶ∗ܫ  = ூ∗మ௄ː = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ ˑ. ˈ.,                                                                          (5.31)         

 
ɝɞɟ    ܭː– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ˍ˔˖˒ଶܫ  = ˍ˔˖˒ଶ∗ܫ ∙ ːܫ = Ͳ,ͳͷ ∙ ͳʹͻͶͲ =  ͳͻͶͳ ʏ.                                             (5.32) 
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶ˒˖˔ˍ:  
 

˒ˑˇݐ  = ஺ூ∗మ˒˖˔ˍమ = ଵ଺଴,ଵହమ ≈ ͹ͳͳ,ͳ ˔.                                                                    (5.33) 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

˓˔ݐ  = ଵ଺ሺூ∗మሻమ .                                                                                                     (5.34) 

 ʏˋˑ = ͳ͸ = ଶଶ∗ܫ  ∙  (5.35)                                                                                    .˓˔ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2: 
 
 
 
 
 
Ɍɚɛɥɢɰɚ 5.2 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

I2/Iɧ 
     1,0      0,54      0,45      0,36      0,27      0,18 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ)      16       55       80      125      220      500 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 16 ɫ, t ɦɚɤɫ. = 500 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

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

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

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

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

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

ɥɢɧɢɣ 500 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

  

.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(𝑋೏ ˅ː′′ +𝑋ʡ+𝑋ʚ) = ଵଵ,ଷ⋅ଶ∙ሺଷହହ,ହ଺+଴,ଵଵହ+଴,଴ଷ଼ሻ =                  (5.36) = Ͳ,ͲͲͳͲͺ͵ ˑ. ˈ.  
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′′ௗ ˅ːݔ  = ′′ௗݔ ∙ ௎˅మː௎ːమː = Ͳ,͵ʹ ∙ ହଶହమଵହ,଻ହమ = ͵ͷͷ,ͷ͸;                                                   (5.37) 

ݔ  ′ˎ = ˇ˖,଴ݔ ∙ ݈ ∙ ௌ˄௎˗,ːˑˏమ = Ͳ,Ͷʹͻ ∙ ͸ͻ,͵ ∙ ଷହଷଶସଶమ = Ͳ,Ͳ͵ͺ;                                      (5.38) 

ʡ′ݔ  = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵଷଵ଴଴ ∙ ଷହଷସ଴଴ = Ͳ,ͳͳͷ.                                                                 (5.39)  

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲͳͲͺͳ͵ ∙ ʹ ∙ ହଶହଵହ,଻ହ = Ͳ,Ͳ͹ʹͳ ˑ. ˈ.                       (5.40) 

 
ɛ). ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
.ଶʠ.ʖ∗ܫ  ൑ ூమሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(𝑋೏ ˅ː′′ +𝑋ʡ) = ଵଵ,ଷ⋅ଶ∙ሺଷହହ,ହ଺+଴,ଵଵହሻ =                                     (5.41) = Ͳ,ͲͲͳͲͺͳͶ ˑ. ˈ.  
 
 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲͳͲͺͳͶ ∙ ʹ ∙ ହଶହଵହ,଻ହ = Ͳ,Ͳ͹ʹͳ ˑ. ˈ.                     (5.42) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ  ܫଶʠ.ʖ. = Ͳ,ʹ ∙ ːܫ ; 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

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

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.10 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
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ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ܫ̝  ˋˆː = ௄ː∙ூː௄˅ = ଵ,଴ହ∙ூː଴,ଽ଼ = ͳ,Ͳ͹ ∙ ːܫ ,                                                                    (5.43) 

 
ɝɞɟ    ܭː = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭ˅ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ 0,9 ɫɟɤɭɧɞ. 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ˍ˔˖˒ଵܫ  = ଵ,଴଼∙ூː     ଴,ଽ଼ = ͳ,ͳ ∙ ːܫ .                                                                                (5.44) 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.3: 
 

Ɍɚɛɥɢɰɚ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 
Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3600 900 360 300 240 120 60 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
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Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

  

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

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
˔˕ଵˑܫ  = ଵ,ସ∙ூː ˑˏ଴,ଽ଼ = ͳ,Ͷʹͻ ∙ ːܫ ˑˏ.                                                                       (5.45) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  ሺ ˆܷ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ˔ܷ˓ = ଴,଺଼∙௎ːˑˏ௄˅∙௡˕ = ଴,଺଼∙ଵହ଻ହ଴ଵ,଴ଷ∙ଵହ଻ହ଴/ଵ଴଴ = ͸͸,Ͳʹ ʑ.                                                    (5.46)          

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.11 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (Z1< ),(Z2< )  

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ : 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼ˕ + ଴,଼௄˕ ∙ ܼଵˎ′ = Ͳ,ͺ ∙ ͳͲͳ,ͷ + ଴,ସ଼ ∙ ͵Ͳ,ͷ = ͺ͹,͵ ʝˏ,                        (5.47) 

 
ɝɞɟ   ܼ˕ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ (5.48); 
        ܼଵˎ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ (5.49); 
˕ܭ         − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 
 ܼ˕ = ଴,ଵଷ∙ହଶହଷହଷ ଶ = ͳͲͳ,ͷ ʝˏ.                                                                           (5.48) 

                    
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
 ܼଵˎ′ = ˎଶݔ√ + ଶݎˎ = √ʹͻ,͹͵ଶ + ͸,͹ͻଶ = ͵Ͳ,ͷ ʝˏ.                                           (5.49) 
 
 ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳ͵ ∙ ଷହଷସ଴଴ + ଴,ସ଼ ∙ ଷହଷହଶହమ ∙ ͵Ͳ,ͷ = Ͳ,ͳ.  
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳ ∙ Ͳ,͹ = Ͳ,Ͳ͹ ʝˏ,                                                           (5.50) 
 

ɝɞɟ    ܼ ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 
 ܼ˄ = ௎మ˄ௌːˆ = ଵହ,଻ହమଷହଷ = Ͳ,͹  ʝˏ.                                                                             (5.51) 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡˕௡ː = Ͳ,Ͳ͹ ∙ భయబబబఱభఱ,ళఱబ,భ = ͳ,ͳ͸ ʝˏ.                                                         (5.52) 
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ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ஼ଷ= 1,16 Ɉɦ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ. 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼː˃ˆ˓ = ௎ːˑˏ√ଷ∙ூː ˃ˆ˓ = ଵହ,଻ହ∙ଵ଴య√ଷ∙ଵଶଽସ଴ = Ͳ,͹ ʝˏ,                                                              (5.53) 

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

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ܫ˅ .ː.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ ∙ ܷː (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ܫ̠  = మ∙𝐼˅.ːˑˏ𝐼˅.˘.˘. −଴,ଽହ௫೏ = ଶ∙ଶ,ସ଺−଴,ଽହଵ,଺ = ʹ,Ͷͺ ˑ. ˈ.,                                                           (5.54) 

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 

 Z∗ː˃ˆ˓.˗ = ଴,ଽହ∙௎ːூʣ ∙= ଴,ଽହ∙ଵଶ,ସ଼ = Ͳ,͵ͺ;                                                               (5.55) 

 Zː˃ˆ˓.˗ = ଴,ଽହ∙௎ːூʣ ∙ ܼ˄ = ଴,ଽହ∙ଵଶ,ସ଼ ∙ Ͳ,͹ = Ͳ,ʹ͹ ʝˏ;                                             (5.56) 

˗.˓ˆ˃ː ߮ݏ݋ܿ  = ௖௢௦𝜑ː଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ଶ,ସ଼ = Ͳ,͵͸.                                                           (5.57) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ː˃ˆ˓.˗ = ͸ͺ,ͻ°. 
 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ˔ ʖ୍୍ = ௓∗ː˃ˆ˓.˗௄ː = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ.                                                                   (5.58) 
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ܼ˔ ʖ୍୍ = ୍୍ܼ ˑ.ˈ. ∙ ܼ˄ = Ͳ,͵ͷ ∙ ଵହ,଻ହమଷହଷ = Ͳ,ʹͷ ʝˏ.                                             (5.59) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 ܼ˔ ʖ୍୍ = ௓˔.ʖ.II∙௡˕௡ː = ଴,ଶହ∙ଵଷ଴଴଴/ହଵହ଻ହ଴/ଵ଴଴ = Ͷ,ͳ͵ ʝˏ.                                                       (5.60) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ୍୍ܼ = Ͷ,ͳ͵ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ˔ˏଵ =Ͳ,Ͳͺ ʝˏ, ܼ˔ˏଶ = Ͳ,Ͳ͵ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

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

ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.12 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

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

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

ܫ˓   ˔ˋˆː. = ௄ː∙ூː ˑˏ.˓௄˅ = ଵ,଴ହ∙ூː ˑˏ.˓଴,ଽ଼ = ͳ,Ͳ͹ ∙ ːܫ ˑˏ.˓,                                                 (5.61) 

 
ɝɞɟ   ːܫ ˑˏ.˓ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ܫ˓   ˒˖˔ˍ. = ଵ,଴଼∙ூː ˑˏ.˓଴,ଽ଼ = ͳ,ͳ ∙ ːܫ ˑˏ.˓.                                                                     (5.62) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.4 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
(ɫ) ɞɥɢɬ-ɧɨ 210 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
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Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

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

 ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ܫ˓   ˒˖˔ˍ. = ଶ,ଵ∙ூː ˑˏ.˓଴,ଽ଼ = ʹ,ͳͶ ∙ ːܫ ˑˏ.˓.                                                                       (5.63) 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.13 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ  

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.5. 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6. 
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Ɍɚɛɥɢɰɚ 5.5 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 
Ⱦɢɮ.ɡɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,̝ܫ ˓. Ͳ,ʹ ∙  ʜ 0,96 Ⱥܫ

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,̝ܫ ˓.ʝ Ͳ,ͳͷ ∙  ʜ 0,72 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱ. 
ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ Ͳ,ͷ ∙  ʜ 2,4 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 7,2 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ܷ଴ 
 ଷ U଴ୋ - 15 ȼ ܷ଴ଷݐ ଶ U଴ଶୋ - 10 ȼݐ ଵ U଴ଵୋ - 5 ȼݐ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,Kʡ 

1,2 - 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

ܷ > 

2 
ɫɬɭɩɟɧɶ  Uେʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 
ɫɬɭɩɟɧɶ  Uେʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ Iଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,34 Ⱥܫ
ɉɈ Iଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ 0,82 Ⱥܫ

ɈɌɋ I Iଶʠ.ʖ. Ͳ,ʹ ∙  ʜ 0,96 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ Iʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 5,14 Ⱥܫ
ɉɈ Iଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,28 Ⱥܫ

ɈɌɋ Iଵʝʡʠ ͳ,Ͷʹͻ ∙  ʜ 6,86 Ⱥܫ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ Z୍ 0,1 1,16 Ɉɦ 

2 
ɫɬɭɩɟɧɶ Z୍୍ 0,35 4,13 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ IP ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,45 Ⱥܫ
ɉɈ IP ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,57 Ⱥܫ

Ɉɬɫɟɱɤɚ IP ʞʢʠʙ. ʹ,ͳͶ ∙  ʜʝʛ.ʟ 8,90 Ⱥܫ
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Ɍɚɛɥɢɰɚ 5.6 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ  
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ I∆> + + + + 

 
   

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G + + + + 

 
   

ɁɁȽ 
U଴ 

tଵ        + tଶ       +  tଷ + + +      U଴ଷ + + +      

Ɂɉɇ U > 

1 
ɫɬɭɩɟɧɶ tଵ + +   

 
   

2 
ɫɬɭɩɟɧɶ tଶ + +   

 
   

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ I 
tଵ     +    tଶ      +   tଷ + +       

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ 
tଵ     +    tଶ      +   tଷ + +       

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ      +   tଶ + + +      

2 
ɫɬɭɩɟɧɶ 

tଵ     +    tଶ      +   tଷ + +       

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ        + 
ɂɈ + +       

 + +       
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6 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ  

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ  

1) ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 120 - 125 ɦ. 
Ɉɫɧɨɜɚɧɢɟ ɫɤɚɥɶɧɨɟ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ I ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. 

2) Ɇɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ = 2939 Ɇȼɬ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ I ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. 
3) ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɩɪɢ 

ɚɜɚɪɢɢ ɧɚ Ƚɗɋ ɛɨɥɟɟ 3000 ɱɟɥɨɜɟɤ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ I ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. 
ɇɚɡɧɚɱɚɟɬɫɹ I ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ.  

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

6.2.1 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ∇ȽȻɉ ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ, 
ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʐʞ = ∇ʜʞʢ + ℎ௦,                                                                                       (6.1) 
 

ɝɞɟ sh  − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ℎଵ% + ∆ℎ௦௘௧ + ܽ,                                                                                    (6.2) 

 
ɝɞɟ     ℎଵ%− ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ;  
seth  − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  

a − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 
ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫ − 0,8 ɦ. 

 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௪ܭ ∙ ௩మ௅௚ሺௗ+଴,ହ∙∆ℎೞ೐೟ሻ ∙  𝛼,                                                                     (6.3)ݏ݋ܿ

 
ɝɞɟ     wk  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ 2,2∙10-6; 

v − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ;  
L  − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  
  − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ    

( 0 );  
d  − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
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݀ = ∇ʜʞʢ−∇ʓʜʏଶ = ସ଴ଶ,଴଴−ଶଽଵ,଴଴ଶ = ͷͷ,ͷ ˏ.                                                       (6.4) 
 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
 ∆ℎ௦௘௧ = ʹ,ʹ ∙ ͳͲ−଺ ∙ ଶଵమ∙଼ହଶ଼ଽ,଼ଵ∙ሺହହ,ହ+଴,ହ∙଴ሻ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳͳͷʹ ɦ.                                

 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
 ∆ℎ௦௘௧ = ʹ,ʹ ∙ ͳͲ−଺ ∙ ଶଵమ∙଼ହଶ଼ଽ,଼ଵ∙ሺହହ,ହ+଴,ହ∙଴,଴ଵହଶሻ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳͳͷʹ ɦ.  
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 ௚௅௩మ = ଽ,଼ଵ∙଼ହଶ଼ଶଵమ = ͳͺͻ,͹Ͳ;                                                                                (6.5) 

 ௚௧௩ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶଵ = ͳͲͲͻͲ,ʹͻ,                                                                             (6.6) 

 
ɝɞɟ t  − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t = 6 ɱ = 21600 ɫ). 

2. ɂɡ ɝɪɚɮɢɤɚ  ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ  ɩɨ ɡɧɚɱɟɧɢɹɦ ௚௅௩మ ɢ ௚௧௩  

ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௩మ  ɢ 
௚்̅௩ , ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ ݃ℎ̅𝑣ଶ  
݃ܶ̅𝑣 𝑣ଶܮ݃  𝑣ݐ݃ 1,9 0,0226   0,074 3,8 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
௚ℎ̅௩మ = Ͳ,Ͳʹʹ͸ ɢ ௚்̅௩ = ͳ,ͻ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h  

(ɦ). 
 ℎ̅ = ଴,଴ଶଶ଺∙ଶଵమଽ,଼ଵ = ͳ,Ͳʹˏ;                                                                                  

 ܶ̅ = ଵ,ଽ∙ଶଵଽ,଼ଵ = Ͷ,Ͳ͹ c.                                                                                         
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3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ߣ̅  = ௚∙்మ̅̅̅̅ଶగ = ଽ,଼ଵ∙ସ,଴଻మଶగ = ʹͷ,ͺ͸ ˏ.                                                                                   (6.7) 

 
4. ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ Ͳ,ͷ̅(6.8)                                                                                                         ;ߣ 
 ͷͷ,ͷ ˏ ൒ ͳʹ,ͻ͵ ˏ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 
5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ͳ,Ͳʹ ∙ ʹ,ͳ = ʹ,ͳͶ ˏ.                                                               (6.9) 
 

ɝɞɟ ܭ𝑖  − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚௅௩మ . 

 
6. Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 

ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ%+∆ℎ௦௘௧ + ܽ =                                                            (6.10) = ͶͲʹ,ͲͲ + ʹ,ͳͶ + Ͳ,Ͳͳͷʹ + Ͳ,ͺ = ͶͲͶ,ͻ͸ ˏ.  
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 
ɨɬɦɟɬɤɢ ɇɉɍ ɢ Ⱦɧɚ, ɪɚɫɱɟɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ. 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ , 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ȽЭСQ : 

 ܳ˓.ˑ˔ː = ܳ௠௔௫.ˑ˔ː − ܳʒЭʠ − ܳ˔ˑˑ˓ =                                                          (6.11)             = ͳʹͺ͵Ͳ − ʹͻ͹ͷ,Ͷʹ − ͳͻͺͳ,Ͷͺ = ͹ͺ͹͵,ͳͲ  ˏయ˔ , 
 

ɝɞɟ   ܳ୫ୟ୶ ˑ˔ː − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɞɥɹ ȽɌɋ I ɤɥɚɫɫɚ; n – ɱɢɫɥɨ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 
          ܳ ʒЭʠ − ɞɨɩɭɫɬɢɦɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɝɪɟɝɪɚɬɵ Ƚɗɋ; 
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          ܳ˔ˑˑ˓ − ɪɚɫɯɨɞ ɫɨɨɪɭɠɟɧɢɹ.  
 ܳ௠௔௫.ˑ˔ː = ܳ଴,ଵ% = ͳʹͺ͵Ͳ ˏଷ/˔.  

 ܳʒЭʠ = ܳଵ˃ˆ˓ሺ݊ − ʹሻ = Ͷʹͷ,Ͳ͸ · ሺͻ − ʹሻ = ʹͻ͹ͷ,Ͷʹ ˏଷ/˔.                        (6.12) 
 ܳ˔ˑˑ˓ = ܳ˃˅.˅ˑˇ = ௏˒ ˑˎˈˊ௧˔˓ = ଶହ,଺଼·ଵ଴9ହ·ଷ଴·ଶସ·଺଴·଺଴ = ͳͻͺͳ,Ͷͺ ˏଷ/˔,                              (6.13) 

 
ɝɞɟ   ܳଵ˃ˆ˓ − ɞɨɩɭɫɬɢɦɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɚɝɪɟɝɚɬ; 
        ܳ˃˅.˅ˑˇ − ɪɚɫɯɨɞ, ɩɪɨɩɭɫɤɚɟɦɵɣ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɥɢɜ; 
        ܸ˒ ˑˎˈˊ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
˓˔ݐ         − ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ொ˓௤˅ = ଻଼଻ଷ,ଵ଴଻଼,଻ହ = ͻͻ,ͻͺ ˏ,                                                                          (6.14) 

 
ɝɞɟ ɜq  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ: 

˅ݍ  = ͳ,ʹͷ · ˓ݍ = ͳ,ʹͷ · ͸͵ = ͹ͺ,͹ͷ ˏଶ/˔;                                                   (6.15) 
 

ɝɞɟ ɪq  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
 
˓ݍ  = ߭ℎ ∙ ℎʜʐ = ͷ · ͳʹ,͸ = ͸͵  ˏଷ/˔;                                                            (6.16) 
 

ɝɞɟ   НȻh  − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɤɪɢɜɨɣ )( НȻQfНȻ 
ɩɪɢ max.ɨɫɧQ ;  

][ h − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ (ɫɤɚɥɶɧɵɟ – 5 ɦ/ɫ). 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɢɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
 ʑ = ݊ · ܾ = ͸ · ʹͲ = ͳʹͲ ˏ,                                                                           (6.17) 
 

ɝɞɟ    ݊ = ͸ − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ (ɧɟ ɦɟɧɟɟ 2÷3),  ܾ = ʹͲ  − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
ʐߜ  ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ܾ,                                                                                 (6.18) 
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ʐߜ ൒ ሺʹ,Ͷ ÷ ͵,ʹሻ ˏ.  
 
ȼ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɹɬɶ ɬɨɥɳɢɧɭ ɛɵɤɚ 4 ɦ. 

6.3.2 Ⱥɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɥɢɜ, 
ɪɚɜɧɵɣ ܳ˓ = ܳ˃˅.˅ˑˇ = ͳͻͺͳ,Ͷͺ ˏଷ/˔. 

ɉɪɨɟɤɬɢɪɭɟɦ ɧɟɡɚɬɨɩɥɟɧɧɵɟ ɜɵɯɨɞɧɵɟ ɨɬɜɟɪɫɬɢɹ. ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ 
ɨɬɜɟɪɫɬɢɹ hɨɬɜ = 6 ɦ, ɩɨɪɨɝ ɜɨɞɨɫɛɪɨɫɚ ɧɚ ∇291,60. ȼɨɞɨɫɥɢɜ ɧɟɡɚɬɨɩɥɟɧ.  

ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɚɜɟɧ: 
 ʜʑʝ = ʜʞʢ − ቀ∇ℎ˒ˑ˓ + ℎˑ˕˅ଶ ቁ =                                                                   (6.19) 

 = ቀͶͲʹ,ͲͲ − ሺʹͻͳ,͸Ͳ + ଺ଶቁ = ͳͲ͹,Ͷ ˏ.  
 
Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɭɸ ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɵɯ ɫɟɱɟɧɢɣ: 
 ∑𝜔˅ˑ = ொ˓𝜇√ଶ௚ʜ˅ˑ = ଵଽ଼ଵ,ସ଼଴,଼∙√ଶ∙ଽ,଼ଵ∙ଵ଴଻,ସ = ͷͶ ˏଶ,                                                  (6.20) 

 
ɝɞɟ ߤ = Ͳ,ͺ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = 𝜔˅ˑℎˑ˕˅ = ହସ଺ = ͻ ˏ.                                                                                      (6.21) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɨɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ ɩɪɢɧɢɦɚɟɦ 2 ɨɬɜɟɪɫɬɢɹ 
ɲɢɪɢɧɨɣ 4,5 ɦɟɬɪɚ ɤɚɠɞɨɟ: 

 ʑ = ܾ ∙ ݊ = Ͷ,ͷ ∙ ʹ = ͻ ˏ.                                                                                   (6.22) 
 

6.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − 

02H . 
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଴ଵܪ = ( ொ˓௠ʑ√ଶ௚)ଶ ଷ⁄ = ቀ ଻଼଻ଷ,ଵ଴଴,ସଽ∙ଵଶ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͻ,͹ ˏ,                                      (6.23) 

 
ɝɞɟ m=0,49 − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
଴ଶܪ  = ( ொ˓௠ℰ𝜎೙ʑ√ଶ௚)ଶ ଷ⁄ = ቀ ଻଼଻ଷ,ଵ଴଴,ସଽ∙଴,ଽ଼·ଵ·ଵଶ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͻ,ͺͶ ˏ,                       (6.24) 

 
ɝɞɟ  ɩ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ( 1ɩ ); 
        − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɮɨɪɦɭɥɟ: 
ߝ  = ͳ − Ͳ,ʹ 𝜉೤+ሺ௡−ଵሻ𝜉బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ · ଴,଻+ሺ଺−ଵሻ·଴,ସହ଺ ∙ ଽ,଻ଶ଴ = Ͳ,ͻͺ,                (6.25) 

 
ɝɞɟ  b  − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  
        n − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
        ȟy=0,7− ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ;  
        ȟ0=0,45− ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 
 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 
0V : 

 ʜ = ʜ଴ଶ − 𝛼௏బమଶ௚ = ͳʹ,͵ͳ − ଵ,ଵ∙଴,ହమଶ∙ଽ,଼ଵ = ͻ,ͺʹ ˏ,                                                (6.26) 

                                                 
ɝɞɟ 
 ଴ܸ = ொ˓ሺ∇ʜʞʢ−∇ʓʜʏሻሺʑ+ሺ௡−ଵሻఋʐሻ =                                                                      (6.27)               = ଻଼଻ଷ,ଵ଴ሺସ଴ଶ,଴଴−ଶଽଵ,଴଴ሻሺଵଶ଴+ሺ଺−ଵሻ∙ସሻ = Ͳ,ͷ ˏ̝,  

            
ɝɞɟ ߜʐ = Ͷ ˏ – ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ;  

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
  ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ͶͲʹ,ͲͲ − ͳͲ,Ͳ = ͵ͻʹ,ͲͲ ˏ,                                        (6.28) 

                                                        
ɝɞɟ ʜ˔˕ = ͳͲ,Ͳ − ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɦ, ɛɥɢɠɚɣɲɢɣ ɤ H ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ (4; 4,5; 5,0; 5,5; 6,0; 7,0; 8,0; 9,0; 10,0; 12,0; 14,0; 16,0; 
18,0; 20,0 ɦ). 
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6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɯ ɢ ɭ ɭɦɧɨɠɚɸɬ ɧɚ Hɫɬ.  
 R = ሺͲ,͵ሻ ∙ ሺܲ˅ + ;ሻܪ  ܴ = Ͳ,͵ ∙ ሺͳͲͶ + ͳͲሻ = ͵Ͷ,ʹ ˏ,                                (6.29) 
 

ɝɞɟ ʟʑ − ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʟʑ = ∇ʒʑ − ∇ˇː˃ = ͵ͻʹ,ͲͲ − ʹͻͳ,ͲͲ = ͳͲͶ ˏ.                                        (6.30) 

                                          
Ⱦɥɹ ɩɥɚɜɧɨɝɨ ɫɨɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɤɪɢɜɵɟ ɜ 

ɬɨɱɤɟ ɫɨɩɪɹɠɟɧɢɹ ɢɦɟɥɢ ɨɛɳɭɸ ɤɚɫɚɬɟɥɶɧɭɸ.  
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕ = ͵ͻʹ,ͲͲ + ͳ,͸ ∙ ͳͲ = ͶͲͺ,ͲͲ ˏ.                           (6.31) 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ ∇ʒʐʞ = 404,96 ɦ ɢ ∇ʒʐ = 408,00 ɦ. ∇ʒʐʞ = ͶͲͺ,ͲͲ ˏ.  
 Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɬɢɩɚ Ⱥ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɡɧɚɱɟɧɢɹɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.2 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ Ⱥ. 

X, ɦ 0.00 1,00 2,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 10,00 11,00 12,00 13,00 

Y, ɦ 1,26 0,36 0,07 0,00 0,06 0,27 0,60 1,00 1,46 1,98 2,56 3,21 3,94 4,75 

 

Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɬɢɩɚ Ⱥ 
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6.3.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

Ɂɚ ɩɥɨɬɢɧɨɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɚ ɥɢɛɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɝɥɭɛɢɧɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɥɢɛɨ ɝɚɲɟɧɢɟ ɱɚɫɬɢ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɜɨɞɨɛɨɣɧɵɯ ɫɬɟɧɨɤ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ℎˍ˓ = √ 𝛼∙ொ𝑝మሺ஻+ሺ௡−ଵሻ∙ఋʐሻమ∙௚య = √ ଵ,ଵ∙଻଼଻ଷ,ଵ଴మሺଵଶ଴+ሺ଺−ଵሻ∙ସሻమ∙ଽ,଼ଵ =య ͹,ʹʹ ˏ.                               (6.32) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ௤𝜑√ଶ௚(∇ʜʞʢ−∇ʓː˃−ℎ೎′ ) = ହ଺,ଶସ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺସ଴ଶ,଴଴−ଶଽଵ,଴଴−଴ሻ = ͳ,͵Ͷ ˏ.               (6.33)  

  
ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ; 
       q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ݍ  = ொ𝑝஻+ሺ௡−ଵሻ∙ఋʐ = ଻଼଻ଷ,ଵ଴ଵଶ଴+ሺ଺−ଵሻ∙ସ = ͷ͸,ʹͶ ˏయ̝ ;                                                     (6.34) 

 
 ℎ௖′ = ௤𝜑√ଶ௚(∇ʜʞʢ−∇ʓː˃−ℎ೎′ ) = ହ଺,ଶସ଴,ଽ√ଶ∙ଽ,଼ଵሺସ଴ଶ,଴଴−ଶଽଵ,଴଴−ଵ,ଷସሻ = ͳ,͵ͷ ˏ;            (6.35)  

 ℎ′′௖ = ℎ೎′ଶ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳቇ =  ଵ,ଷହଶ ቆ√ͳ + ͺ ∙ ቀ଻,ଶଶଵ,ଷହቁଷ − ͳቇ =             (6.36) =  ʹʹ,ͻ͸ ˏ.  
 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ʹʹ,ͻ͸ ˏ > ℎʜʐ = ͳʹ,͸ ˏ , ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 

 

6.3.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
˕˔ܪ  = ( ௤௠√ଶ௚)ଶ ଷ⁄ − ௔௤మଶ௚(𝜎ℎ೎′′)మ = ቀ ହ଺,ଶସ଴,ଷହ√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ହ଺,ଶସమଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙ଶଶ,ଽ଺ሻమ =              (6.37) = ͳͲ,͸ͺ ˏ,  

 
ɝɞɟ 𝜎 = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; ݉ = 0,35 ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 
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ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ʹʹ,ͻ͸ − ͳͲ,͸ͺ = ͳͶ,ͷ͹ ˏ.                                     (6.38) 
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɡɚ ɩɥɨɬɢɧɨɣ: 
˅ߜ  = Ͳ,ͳͷ ∙ 𝑣௖√ℎ௖′ = Ͳ,ͳͷ ∙  Ͷͳ,͹ ∙ √ͳ,͵ͷ = ͹,ʹ͹ ˏ.                                   (6.39) 
 𝑣௖ = ௤˅ℎ೎′ = ହ଺,ଶସଵ,ଷହ = Ͷͳ,͹ ˏ̝.                                                                                    (6.40)               

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 3 ɦ ɢ ɭɤɪɟɩɥɹɟɦ ɩɥɢɬɭ ɚɧɤɟɪɚɦɢ 

ɜ ɫɤɚɥɭ. 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
 ݈˅ = Ͳ,ͺ ∙ ʹ,ͷሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ =                                                                     (6.41) = Ͳ,ͺ ∙ ʹ,ͷሺͳ,ͻ ∙ ʹʹ,ͻ͸ − ͳ,͵ͷሻ = ͺͶ,ͷ ˏ.   
 

6.3.7 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ௤𝜑√ଶ௚(ℎ˔˕+ʜ˔˕−ℎ೎′ ) = ହ଺,ଶସ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଵସ,ହ଻+ଵ଴,଺଼−଴ሻ = ʹ,ͺͳ ˏ;                       (6.42) 

 ℎ௖′ = ௤𝜑√ଶ௚(ℎ˔˕+ʜ˔˕−ℎ೎′ ) = ହ଺,ଶସ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଵସ,ହ଻+ଵ଴,଺଼−ଶ,଼ଵሻ = ʹ,ͻͺ ˏ;                     (6.43) 

 ℎ′′௖ =  ଶ,ଽ଼ଶ ቆ√ͳ + ͺ ∙ ቀ଻,ଶଶଶ,ଽ଼ቁଷ − ͳቇ =  ͳͶ,Ͷ͹ ˏ.  
 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͶ,Ͷ͹ ˏ > ℎʜʐ = ͳʹ,͸  ˏ , ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ, ɧɟɨɛɯɨɞɢɦɵ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ. 
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɩɟɪɟɞ ɜɬɨɪɨɣ ɫɬɟɧɤɨɣ: 
˅ߜ  = Ͳ,ͳͷ ∙  ͳͺ,ͺ͹ ∙ √ʹ,ͻͺ = Ͷ,ͺͻ ˏ.  
  𝑣௖ = ହ଺,ଶସଶ,ଽ଼ = ͳͺ,ͺ͹ ˏ̝.  
 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 2 ɦ ɢ ɭɤɪɟɩɥɹɟɦ ɩɥɢɬɭ ɚɧɤɟɪɚɦɢ 

ɜ ɫɤɚɥɭ. 
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Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
  ݈˅ = Ͳ,ͺ ∙ ʹ,ͷሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = Ͳ,ͺ ∙ ʹ,ͷሺͳ,ͻ ∙ ͳͶ,Ͷ͹ − ʹ,ͻͺሻ = Ͷͻ ˏ.      (6.44) 
 

6.3.8 Ɋɚɫɱɟɬ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
˕˔ܪ  = ( ௤௠√ଶ௚)ଶ ଷ⁄ − ௔௤మଶ௚(𝜎ℎ೎′′)మ = ቀ ହ଺,ଶସ଴,ଷହ√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ହ଺,ଶସమଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙ଵସ,ସ଻ሻమ = ͳͲ,ʹ͸ ˏ,  
 

ɝɞɟ 𝜎 = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; ݉ = 0,35 ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͳͶ,Ͷ͹ − ͳͲ,ʹ͸ = ͷ,͸͸ ˏ.                                          (6.45) 
 

6.3.9 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ௤𝜑√ଶ௚(ℎ˔˕+ʜ˔˕−ℎ೎′ ) = ହ଺,ଶସ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଵ଴,ଶ଺+ହ,଺଺−଴ሻ = ͵,ͷͶ ˏ;  ℎ௖′ = ௤𝜑√ଶ௚(ℎ˔˕+ʜ˔˕−ℎ೎′ ) = ହ଺,ଶସ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଵ଴,ଶ଺+ହ,଺଺−ଷ,ହସሻ = Ͷ,Ͳͳ ˏ;  
 ℎ′′௖ = ℎ೎′ଶ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳቇ =  ସ,଴ଵଶ ቆ√ͳ + ͺ ∙ ቀ଻,ଶଶସ,଴ଵቁଷ − ͳቇ =  ͳͳ,ͺ͵ ˏ.  
 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͳ,ͺ͵ ˏ < ℎʜʐ = ͳʹ,͸ ˏ , ɩɪɵɠɨɤ ɡɚɬɨɩɥɟɧɧɵɣ. 
 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

ɉɪɚɤɬɢɤɨɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɷɤɨɧɨɦɢɱɧɚɹ ɩɨ 
ɩɪɨɱɧɨɫɬɢ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ȼ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɣ ɢ ɩɨ ɭɫɥɨɜɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɫɨɨɪɭɠɟɧɢɹ ɩɪɨɬɢɜ ɫɞɜɢɝɚ: 
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ʑ௡୍ = ℎ√ 𝜌˄𝜌ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−𝛼భ = ଵଵସ√మరబబభబబబሺଵ−଴,ଵሻ+଴,ଵ∙ሺଶ−଴,ଵሻ−଴,ହ = ͺ͵,ͺͳ ˏ,               (6.46) 

 
ɝɞɟ    α1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɨɜ,α1=0,5; 

 𝜌௪ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, 
 𝜌˄ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ.  
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ h ɪɚɜɧɚ: 
  ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͶͲʹ,ͲͲ − ʹͺͺ,ͲͲ = ͳͳͶ ˏ,                                      (6.47)                
   

ɝɞɟ ∇˒ˑˇ – ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ. 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ˅ߜ = ʹͻͳ,ͲͲ − ͵ = ʹͺͺ,ͲͲ ˏ,                                             (6.48)                 
 

ɝɞɟ ߜ˅ = ͵ −  ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɡɚ ɩɥɨɬɢɧɨɣ.  
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ʑ˒୍୍ = ఊ೙ℎ௧௚𝜑∙ሺ 𝜌˄𝜌ೢ+௡−𝛼భሻ = ଵ,ଶହ∙ଵଵସ଴,଼∙ሺమరబబభబబబ+଴,ଵ−଴,ହሻ = ͺͻ,Ͳ͸ ˏ,                                       (6.49)     

                        
ɝɞɟ ݃ݐ ߮ = Ͳ,ͺ − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨ ɤɨɧɬɚɤɬɭ 
ɛɟɬɨɧ-ɫɤɚɥɚ; 
௡ߛ       = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ. 

 Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɡɚɜɢɫɢɦɨɫɬɢ ȼɉ= f(n) ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.3 ɢ ɪɢɫɭɧɤɟ 6.2. 

  
Ɍɚɛɥɢɰɚ 6.3 - Ⱦɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ  
n 0,1 0,2 0,3 0,4 0,5 

B(I) 83,81 85,45 87,69 90,69 94,67 

B(II) 89,06 84,82 80,97 77,45 74,22 
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Ɋɢɫɭɧɨɤ 6.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ȼɩ=f(n) 

 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ  ɪɚɜɧɚ B = ͺͷ ˏ ɩɪɢ  n=0,19 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ I ɤɥɚɫɫɭ 

ɫɨɨɪɭɠɟɧɢɹ.           
 

6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɢɯ ɪɚɡɪɟɡɤɭ   ɩɨɩɟɪɟɱɧɵɦɢ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ, ɲɜɵ 
ɩɪɢɧɢɦɚɟɦ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜɵɛɢɪɚɟɬɫɹ ɪɚɜɧɵɦ ɲɢɪɢɧɟ 
ɫɟɤɰɢɢ ɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ: 

 ݈௖ = ܾ + ˄ߜ = ʹͲ + Ͷ = ʹͶ ˏ;                                                                     (6.50)          

6.4.3 Ȼɵɤɢ 

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

ɒɢɪɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɧɚɡɧɚɱɚɟɬɫɹ ɪɚɜɧɨɣ ߜ˄ = Ͷ ˏ. ɉɪɢ  ɷɬɨɦ 
ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɢɦɟɟɬ ɞɜɟ ɩɚɡɨɜɵɟ ɲɟɣɤɢ, ɬɨɥɳɢɧɨɣ ɩɨ 1,5 ɦ. 

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

Ɋɚɡɦɟɪ ɩɚɡɚ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ (0,5ɯ0,5) ɦ.  
ɉɚɡ ɪɚɛɨɱɟɝɨ (ɨɫɧɨɜɧɨɝɨ) ɡɚɬɜɨɪɚ (0,5ɯ1) ɦ. 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɚɜɬɨɞɨɪɨɝɭ ɲɢɪɢɧɨɣ   -  7,5 

ɦ, ɩɟɲɟɯɨɞɧɭɸ ɞɨɪɨɝɭ ɞɥɹ ɥɸɞɟɣ ɲɢɪɢɧɨɣ – 1 ɦ, ɦɟɫɬɨ ɩɨɞ ɤɪɚɧ ɢ ɪɟɥɶɫɵ 
ɲɢɪɢɧɨɣ - 12 ɦ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 22 ɦ.  

60,00

70,00

80,00

90,00

100,00

110,00

120,00

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5
n

ȼ,ɦ



89 
 

6.4.4 ɍɫɬɨɢ  

ɍɫɬɪɚɢɜɚɟɬɫɹ ɨɞɢɧ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɦɟɠɞɭ ɜɨɞɨɫɛɪɨɫɧɨɣ ɢ 
ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɨɣ. ɒɢɪɢɧɚ ɭɫɬɨɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɲɢɪɢɧɟ ɪɚɡɪɟɡɧɨɝɨ 
ɛɵɤɚ, ɬ.ɟ. ܾ˖˔˕ = Ͷ ˏ. ɇɢɡɨɜɚɹ  ɱɚɫɬɶ ɜɵɞɜɢɝɚɟɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 
158 ɦ. 

6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ. Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ 20 ɫɦ; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧɚɠɚ - 3 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ 
ɭɫɥɨɜɢɹ: 

 ܽˇ˓ ൒ ு೏ఊ೙ூ̱ ˓,೘  ,                                                                                                      (6.51) 

 
ɝɞɟ ܪௗ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ. ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɜɟɧ 
ܫ̱  ;1,25 ˓,௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɪɚɜɟɧ 25. 

Ⱦɥɹ ɝɚɥɟɪɟɢ  ɨɬɦɟɬɤɚ ʹͻͲ,ͲͲ ˏ : 
ௗܪ   = ∇ʜʞʢ − ∇ˆ˃ˎ = ͶͲʹ,ͲͲ − ʹͻͲ,ͲͲ = ͳͳʹ ˏ;                                      (6.52) 

  
Ɇɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ ൒ ଵଵଶ⋅ଵ,ଶହଶହ = ͷ,͸ ˏ.                                                                                (6.53) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 

ɩɪɢɧɢɦɚɟɦ 5,6 ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ܽˇ˓ ൒ ʹ ˏ, ɞɢɚɦɟɬɪ  ɫɤɜɚɠɢɧɵ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,3 ɦ. 
 

6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ  

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫɦɨɬɪɨɜɵɟ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 
ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 22 ɦ ɩɨ ɜɵɫɨɬɟ. 

Ɋɚɡɦɟɪɵ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɸɬɫɹ: 
- ɋɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ – 2,0 ˘ 2,5 ɦ; 
- ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ – 3,0 ˘ 3,5 ɦ; 
- Ⱦɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ – 3,0 ˘ 3,5 ɦ 
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ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɬɦɟɬɤɚɯ ∇͵ͳʹ,ͲͲ ˏ, ∇͵͵Ͷ,ͲͲ ˏ, ∇͵ͷ͸,ͲͲ ˏ, ∇͵͹ͺ,ͲͲ ˏ. 
ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ ∇ ʹͻͲ,ͲͲ ˏ. 
Ɋɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɵɯ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɸɬɫɹ: 1,5 ɯ 2,0 ɦ. 

6.5 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ 

6.5.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 

Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨɥɠɧɚ ɛɵɬɶ: 
˅˃ˊߜ  > ∆ுˊఊ೙௃ˍ˓,೘  ,                                                                                                   (6.54) 

 
ɝɞɟ ∆ܪˊ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; 
௡ߛ        − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɜɧɵɣ 1,25 
(ɞɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ); 
௠,˓ˍܬ        − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɪɚɜɧɵɣ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɣ 15. 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ, ɧɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ, ɨɬɧɟɫёɧɧɵɣ ɤ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, ɪɚɜɟɧ: 

                        ுˊு೘𝑎ೣ = Ͳ,Ͷ,                                                                                                      (6.55) 

ˊܪ  = Ͳ,Ͷܪ௠௔௫ = Ͳ,Ͷ ∙ ͳͲͻ,ͷ = Ͷ͵,ͺ ˏ;                                                                 (6.56) 
௠௔௫ܪ  = ሺ∇ʜʞʢ − ∇ʢʜʐˏˋːሻ = ሺͶͲʹ,ͲͲ − ʹͻʹ,ͷͲሻ = ͳͲͻ,ͷ ˏ;              (6.57) 
 

 ∇ʢʜʐˏˋː = ݂ ቀܳ˔˃ː.˒ˑ˒˖˔ˍ = ͹͵Ͳ  ˏଷ ˔⁄ ቁ. 
Ɍɨɝɞɚ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɪɚɜɧɵ: 
ˊܪ∆  = ௠௔௫ܪ − ˊܪ = ͳͲͻ,ͷ − Ͷ͵,ͺ = ͸ͷ,͹ ˏ;                                                 (6.58) 
 
Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  ൒ ଺ହ,଻∙ଵ,ଶହଵହ > ͷ,Ͷͺ ˏ; 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɡɚɜɟɫɵ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݈ˊ˃˅ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ(6.59)                                                                                           ;˒ܤ 
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݈ˊ˃˅ = Ͳ,Ͳͺ͵ ∙ ͺͷ = ͹,ͳ ˏ; 
 
Ƚɥɭɛɢɧɭ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫ = Ͳ,ͷ ∙ ͳͲͻ,ͷ = ͷͶ,͹ͷ ˏ.                                     (6.60) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɫɨɫɬɚɜɥɹɟɬ 3 ɦ. 

 

6.5.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ 

Ⱦɪɟɧɚɠ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ.  

 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ: 
 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻℎˊ˃˅;                                                                                           (6.61) 
 ℎˇ˓ = Ͳ,ͷ ∙ ͷͶ,͹ͷ = ʹ͹,͵ͺˏ.  
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧɚɠɧɵɯ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 5 ɦ. 

6.6 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ȼ ɤɚɱɟɫɬɜɟ ɤɪɟɩɥɟɧɢɹ ɞɧɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢɫɩɨɥɶɡɭɟɦ ɞɜɟ ɜɨɞɨɛɨɣɧɵɟ 
ɩɥɢɬɵ, ɪɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɩ. 6.3.6 ɢ ɩ. 6.3.8.  

Ɂɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ ɧɚɡɧɚɱɚɟɦ ɪɢɫɛɟɪɦɭ, ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ ɜ 
ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ, ɞɥɢɧɨɣ: 

 ݈˓ˏ = Ͳ,ͷ ∙ ݈˅ = Ͳ,ͷ ∙ Ͷͻ = ʹͶ,ͷ ˏ,                                                                   (6.62) 
 
ɝɞɟ ݈˅ − ɞɥɢɧɚ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 

Ɍɨɥɳɢɧɭ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɦ ɧɟ ɦɟɧɟɟ ɩɨɥɨɜɢɧɵ ɬɨɥɳɢɧɵ 
ɜɨɞɨɛɨɹ: 

ˏ˓ߜ  = Ͳ,ͷ ∙ ˅ߜ = Ͳ,ͷ ∙ ʹ = ͳ ˏ,                                                                      (6.63) 
 
ɝɞɟ ߜ˅ − ɬɨɥɳɢɧɚ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 
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6.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

Ɋɚɫɱɟɬɵ ɩɪɢɜɨɞɹɬ  ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ∇ʜʞʢ = ͶͲʹ,ͲͲˏ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - ∇ʢʜʐ௠𝑖௡ = ʹͻʹ,ͷͲ ˏ, 
ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ܳ˔˃ː = ͹͵Ͳ ˏଷ/ܿ. 

6.7.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ  

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 

 ܵ˒ˎ = Ͷ͸Ͳͻ,ʹ͹ ˏଶ. 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋʐ = ସ଺଴ଽ,ଶ଻∙ଶ଴∙ଽ,଼ଵ∙ଶସ଴଴ଶ଴+ସ = ͻͲͶ͵͵,ͺͺ ˍʜ/ˏ,                              (6.64) 

 
ɝɞɟ    ܵ ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 
         ܾ −ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; 
ʐߜ          −ɬɨɥɳɢɧɚ ɛɵɤɚ; 
         𝜌˄ −ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

ȼɟɫ ɛɵɤɚ ɢ ɟɝɨ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 
ʐܩ  = ௌ˄∙௚∙ఋʐ∙ఘ˄௕+ఋʐ = ହ଺଺଼∙ଽ,଼ଵ∙ସ∙ଶସ଴଴ଶ଴+ସ = ʹʹʹͶͳ,ʹ͵ ˍʜˏ,                                          (6.65) 

 
ɝɞɟ  ܵ˄ = ͷ͸͸ͺ ˏଶ −ɷɬɨ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ݂√݂݃ ≈ Ͳ,Ͳͷͷ ∙ ʹ͵Ͳ ∙ √ʹ͵Ͳ ∙ ͻ,ͺͳ = ͳͺͺʹ,Ͳʹ ˍʜ,                (6.66) 
 

ɝɞɟ    ݂ −ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻܾ = ሺͶͲ͵ − ͵ͻʹ + Ͳ,ͷሻ ∙ ʹͲ = ʹ͵Ͳ ˏଶ;           (6.67) 
ˊݍ  = ொˊ௕+ఋʐ = ଵ଼଼ଶ,଴ଶଶ଴+ସ = ͹ͺ,Ͷʹ ˍʜ.                                                                    (6.68) 

 
ɉɥɟɱɨ ɫɢɥɵ ɜɟɫɚ ɡɚɬɜɨɪɚ ݍˊ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ ɪɚɜɧɨ ͵͹,ͻͷ ˏ. 

 

6.7.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɋɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
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ʡ˅ = ఘೢ∙௚∙ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଵଵସమଶ = ͸͵͹Ͷͷ,͵ͺ ˍʜ;                                                     (6.69) 

 ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = ͶͲʹ,ͲͲ − ʹͺͺ,ͲͲ = ͳͳͶ ˏ.                                    (6.70) 
                                                      
ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ʡː = ఘೢ∙௚∙ℎమమଶ = ଵ∙ଽ,଼ଵ∙ସ,ହమଶ = ͻͻ,͵͵ ˍʜ,                                                         (6.71) 

 ℎଶ = ∇ʢʜʐˏˋː − ∇˒ˑˇ = ʹͻʹ,ͷͲ − ʹͺͺ,ͲͲ = Ͷ,ͷ ˏ;                                 (6.72) 
 
ɉɥɟɱɨ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɜɧɨ: 
˅ݐ  = ଵଷ ℎଵ = ଵଷ ∙ ͳͳͶ = ͵ͺ ˏ;                                                                           (6.73) 

  
Ⱦɥɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɚɧɚɥɨɝɢɱɧɨ: 
ːݐ  = ଵଷ ℎଶ = ଵଷ ∙ Ͷ,ͷ = ͳ,ͷ ˏ;                                                                              (6.74) 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ ɨɬ ɍɇȻ ɞɨ ɮɭɧɞɚɦɟɧɬɧɨɣ 

ɩɥɢɬɵ ɢɥɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ:  
 ܹː = 𝜌௪ ∙ ݃ ∙ ܵˠ˒ː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,Ͷ = ʹ͵,͸ͳ ˍʜ,                                     (6.75)  

 
ɝɞɟ ܵˠ˒ː=2,4 ɦ2 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ. 
 

6.7.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

ɋɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ˅ ˊ˅ = ܵˠ˒𝜌௪݃ = ͵ͺʹ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ = ͵͹ͷʹ,͵͵ ˍʜ,                                  (6.76) 

 
ɝɞɟ  ܵ ˠ˒ = ͵ͺʹ,ͷ ˏଶ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. 
 

ɉɥɟɱɨ ɫɢɥɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɨ ɧɭɥɸ, ɬɚɤ ɰɟɧɬɪ ɩɪɢɥɨɠɟɧɢɹ 
ɫɢɥɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɥɟɠɢɬ ɧɚ ɨɫɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ.  
 

6.7.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɫɬɪɨɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Cɇɢɉ.  
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ɇɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
ˊܪ  = ʜௗ ∙ Ͳ,Ͷ = ͳͲͻ,ͷ ∙ Ͳ,Ͷ = Ͷ͵,ͺ ˏ;                                                        (6.77) 
 
ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ: 
˓ˇܪ  = ʜௗ ∙ Ͳ,ʹ = ͳͲͻ,ͷ ∙ Ͳ,ͳͷ = ʹͳ,ͻ ˏ;                                                     (6.78) 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɩɨɞɨɲɜɭ: 
 ˗ܹ = 𝜌௪ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͵ͳͷ,͵͹ = ͳʹͻͲ͵,͹͹ ˍʜ.                      (6.79) 
 
ɉɥɟɱɨ ɫɢɥɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ʹ͵,ʹͺ ˏ.  

 

6.7.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʟː = ːߛ ∙ ℎː ∙ °ଶ(Ͷͷ݃ݐ − ߮ː ʹ⁄ ) =                                                                  (6.80) = ͳͲ ∙ ͳ,ͷ ∙ °ଶ(Ͷͷ݃ݐ − ʹͳ° ʹ⁄ ) = ͹,Ͳͻ ˍʞ˃,  
 

ɝɞɟ ːߛ = ͳͲ ˍʜ/ˏଷ -ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ߮ː = ʹͳ°–ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; 
 ℎː = ͳ,ͷ ˏ − ˕ˑˎ˜ˋː˃ ˔ˎˑˈ˅ ː˃ːˑ˔ˑ˅ ː˃ ˔ˍ˃ˎ˟ːˑˏ ˑ˔ːˑ˅˃ːˋˋ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
 Eː = ሺ˓ː ∙ hːሻ ʹ⁄ = ሺ͹,Ͳͻ ∙ ͳ,ͷሻ ʹ = ͷ,͵ʹ ˍʜ.⁄                                                  (6.81) 
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
′˓ˆ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ° − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ° − 𝜑ˆ˓ଶ ቁ =                            (6.82) = ͳͲ ∙ ͳ,ͷ ∙ ଶ݃ݐ ቀͶͷ° − ଷଽ°ଶ ቁ − ʹ ∙ ͳͷͲ ∙ ݃ݐ ቀͶͷ° − ଷଽଶ ቁ = −ͳ͵ͻ,͸ͺ ˍʞ˃,                      
 

ɝɞɟ ߮ˆ˓ = ͵ͻ°– ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ. 
 

ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɬɨɥɳɢɧɨɣ ℎˆ˓ = ͵ ɦ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 
ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 

′′˓ˆ݌  = ሺːߛ ∙ ℎː + ߛ̂ ˓˅ˊ˅ ∙ ℎˆ˓ሻ݃ݐଶ ቀͶͷ° − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ° − 𝜑ˆ˓ଶ ቁ =                          
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 = ሺͳͲ ∙ ͳ,ͷ + ͳͺ,Ͳʹ ∙ ͵ሻ ∙ ଶ݃ݐ ቀͶͷ° − ଷଽ°ଶ ቁ − ʹ ∙ ͳͷͲ ∙ ݃ݐ ቀͶͷ° − ଷଽଶ ቁ = = −ͳʹ͹,͵ͺ ˍʞ˃;                                                                                                       
ߛ̂    ˓˅ˊ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹͺ − ሺͳ − Ͳ,ͲͲʹሻ ∙ ͻ,ͺͳ ∙ ͳͲ =                      (6.83)      = ͳͺ,Ͳʹ ˍʜˏయ ,       
                                                                                              

ɝɞɟ ̂ߛ ˓ = ʹͺ  ˍʜ/ˏଷ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; ݊଴ = Ͳ,ͲͲʹ − ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; ߛ௪ = ͳͲ  ˍʜ/ˏଷ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
Ɂɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 
˅˃ܧ  = ௣ˆ˓′ +௣ˆ˓′′ଶ ∙ ℎˆ˓ = −ଵଷଽ,଺଼+ሺ−ଵଶ଻,ଷ଼ሻଶ ∙ ͵ = −ͶͲͲ,ͷͻ ˍʜ.                              (6.84) 

 
Ɍɚɤ ɤɚɤ ܧ˃˅ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɬɨ ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɧɟ 

ɭɱɢɬɵɜɚɟɦ.  
 

6.7.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

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

 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ 𝜌௪ ∙ ݃ ∙ ℎଵ% ቀλ̅గ + ℎబଶ ቁ =                                                           (6.85) = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,ͳͶ ∙ ቀଶହ,଼଺ଷ,ଵସ + ଴,ହ଺ଶ ቁ = ͺͻ,͵ʹ ˍʜ,                           

 
ɝɞɟ  ℎଵ% = ʹ,ͳͶ ˏ − ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 

 ɉ̅ = ʹͷ,ͺ͸ ˏ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 
 ℎ଴ = గ∙ℎభ%మλ̅ = ଷ,ଵସ∙ଶ,ଵସమଶହ,଼଺ = Ͳ,ͷ͸ ˏ.                                                                    (6.86) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ∇ʜʞʢ ɧɚ 

ɜɟɥɢɱɢɧɭ: 
௖ݕ  = λ̅ଶగ − ଷ଼ ℎଵ% = ଶହ,଼଺ଶ∙ଷ,ଵସ − ଷ଼ ∙ ʹ,ͳͶ = ͵,͵ͳ ˏ.                                                (6.87) 

 
ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 

ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ: 

 
 ͳ,ͳℎଵ% = ͳ,ͳ ∙ ʹ,ͳʹ = ʹ,͵ͷͶ ˏ;                                                                   
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ɇɚɞ ∇ʜʞʢ,ɚ ɞɪɭɝɚɹ  ɧɢɠɟ ∇ʜʞʢ ɧɚ: 
 ͺℎଵ% = ͺ ∙ ʹ,ͳͶ = ͳ͹,ͳʹ ˏ.                                                  

 
ɉɥɟɱɨ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ  ܹ ˅ˑˎː = ͳͳͲ,͸ͻ ˏ.  
 

6.7.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɝɪɚɧɹɯ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɧɚ 
ɨɬɦɟɬɤɟ ɩɨɞɨɲɜɵ. 

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

ȼ ɬɚɛɥɢɰɭ 6.4 ɩɪɢɜɟɞɟɧɵ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɧɚɝɪɭɡɤɢ. 
 

Ɍɚɛɥɢɰɚ 6.4 –ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 
 

ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1  ͸͵͹Ͷͷ,͵ͺ ͵ͺ 2422324,44 

Ɍɧ 1  ͻͻ,͵͵ ͳ,ͷ −ͳͶͺ,ͻͻ 

Wɧ 1  ʹ͵,͸ͳ Ͷͳ,Ͳͷ ͻ͸ͻ,͵Ͳ 

Gɛ 0,95  ʹͳͳʹͻ,ͳ͹ ͳͷ,ͺ͸ −͵͵ͷͳ͹ͺ,͵͹ 

Gɩɥ 0,95  ͺͷͻͳʹ,ͳͺ ͳ͸,ͻ͹ −ͳͶͷͺ͵͵͵,ͷͶ 

Wɜɡɜ 1  ͵͹ͷʹ,͵͵ Ͳ Ͳ 

Wɮ 1  ͳʹͻͲ͵,͹͹ ʹ͵,ʹͺ ͵ͲͲ͵ͷ͹,ͳ͵ 

Eɧ 1,2  ͸,͵ͺ ͵,ͷ ͳͺ,͸ʹ 

Wɜɨɥɧ 1  ͺͻ,͵ʹ ͳͳͲ,͸ͻ ͻͺͺ͹,ʹͳ 0,9 ˊݍ  ͹Ͳ,ͷͺ ͵͹,ͻͷ −ʹ͸͹ͺ,͸͹ 

 ∑  ∑Ɇ=937217,14 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɧɚ ɨɬɦɟɬɤɟ ɩɨɞɨɲɜɵ (ɩɪɢ 
ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
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 σ୳୷ = − ୒୆ + ଺∙∑ ୑୆మ = − ͻͲͶ͹ͻ,Ͷͷ଼ହ + ଺∙ଽଷ଻ଶଵ଻,ଵସ଼ହమ = −ʹͺ͸,ͳͷ ˍʞ˃,                     (6.88)  

                    
ɝɞɟ  N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; M – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɩɨɞɨɲɜɵ; B – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ =                                                             (6.89) = −ʹͺ͸,ͳͷ ∙ Ͳ − ͳͲ ∙ ͳͳͶ ∙ ሺͳ − Ͳሻ = −ͳͳͶͲ ˍʞ˃ ,                                                        
 

ɝɞɟ  γ୵ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; H୳ୢ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞ = ͶͲʹ − ʹͺͺ = ͳͳͶ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

 m୳ = ctan Ƚଵ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ 
ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ m୳ = Ͳ. 

 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ ͳͳͶ − ʹͺ͹,ͷሻ ∙ Ͳ = Ͳ.                   (6.90)  

      
Ƚɥɚɜɧɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ: 
 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ =                                                          (6.91) 
=−ʹͺ͹,ͷ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͳͳͶ ∙ Ͳ = −ʹͺ͸,ͳͷ ˍʞ˃.                                                      
 
Ƚɥɚɜɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͳͳͶ = −ͳͳͶͲ ˍʞ˃.                                                (6.92) 
 
ɇɢɡɨɜɚɹ ɝɪɚɧɶ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
  𝜎௬௧ = − ே஻ − ଺∙∑ ெ஻మ = − − ͻͲͶ͹ͻ,Ͷͷ଼ହ − ଺∙ଽଷ଻ଶଵ଻,ଵସ଼ହమ = −ͳͺͶʹ,͹ͺ ˍʞ˃.                 (6.93) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ =                                                           (6.94) = −ͳͺͶʹ,͹ͺ ∙ Ͳ,͸Ͳଶ − ͳͲ ∙ ͳͲ ∙ ሺͳ − Ͳ,͸Ͳଶሻ = −͸ͻʹ,ʹ ˍʞ˃,                                           

ɝɞɟ m୲ = ctan Ƚଶ=0,60 – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɜ ɪɚɫɱёɬɧɨɦ ɫɟɱɟɧɢɢ;  
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ɇɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 H୲ୢ = ∇ʢʜʐ୫i୬ − ∇˒ˑˇˑ˛˅˞ = ʹͻʹ,ͷͲ − ʹͺͺ,ͲͲ = Ͷ,ͷ ˏ;                     (6.95)  

  
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 

 ߬௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ =                                                                    (6.96) = −ሺͳͲ ∙ Ͷ,ͷ − ͳͺͶʹ,͹ͺሻ ∙ Ͳ,͸Ͳ = ͳͲ͹ͺ,͸͹ ˍʞ˃.                                                             
                                                                   
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ =                                                           (6.97) = −ͳͺͶʹ,͹ͺ ∙ ሺͳ + Ͳ,͸Ͳଶሻ + ͳͲ ∙ Ͷ,ͷ ∙ Ͳ,͸Ͳଶ = −ʹͶͺͻ,ͻͺ ˍʞ˃;  
                                                                 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ,ͷ = −Ͷͷ ˍʞ˃.                                                          (6.98) 
 
ȼɫɟ ɪɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.5. 
 

Ɍɚɛɥɢɰɚ 6.5- Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɪɚɧɹɯ ɩɥɨɬɢɧɵ 
Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ −ʹͺ͸,ͳͷ 𝜎௫௨ −ͳͳͶͲ ߬௫௬௨  0 𝜎ଵ௨ −ʹͺ͸,ͳͷ 𝜎ଷ௨ −ͳͳͶͲ 

ɇɢɡɨɜɚɹ 

𝜎௬௧ −ͳͺͶʹ,͹ͺ  𝜎௫௧ −͸ͻʹ,ʹ ߬௫௬௧  ͳͲ͹ͺ,͸͹  𝜎ଵ௧ −Ͷͷ 𝜎ଷ௧ −ʹͶͺͻ,ͻͺ  
 

6.7.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɛɥɸɞɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɩɪɨɱɧɨɫɬɢ: 
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1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 γ୬  ∙ γ୪ୡ ∙ |σଷ| ൑ γୡୢ ∙ Rୠ ,                                                                                (6.99)  
      

ɝɞɟ  γ୬ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  γ୪ୡ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, γ୪ୡ = ͳ; 

 γୡୢ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, γୡୢ = Ͳ,ͻ; 
          Rୠ = ʹͺͲͲ ʛʞ˃ −ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ  ɤɥɚɫɫɚ ȼ5. 
 

ȼ ɩɪɨɟɤɬɟ ɧɚɡɧɚɱɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ɩɨ ɩɪɨɱɧɨɫɬɢ – ɛɟɬɨɧ ɤɥɚɫɫɚ B5. 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɛɟɬɨɧɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ:  

 ͳ,ʹͷ ∙ ͳ ∙ |−ͳͳͶͲ| ൑ Ͳ,ͻ ∙ ʹͺͲͲ ʛʞ˃;                                                                
    ͳͶʹͷ ʛʞ˃ < ʹͷʹͲ ʛʞ˃, ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ ,                                                                                                            
 −ʹͺ͸,ͳͷ ˍʜ/ˏଶ < Ͳ- ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨;                                                                                               (6.100)ܪ
 ʹͺ͸,ͳͷ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͳͳͶ;  
 ʹͺ͸,ͳͷ ˍʜ/ˏଶ > ʹͺͷ ˍʜ/ˏଶ

.  

 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 
 

6.7.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ. 
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ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

  ோ∙ఊ೎೏ி∙ఊ೗೎ ൒   ௡;                                                                                                         (6.101)ߛ

                                    ܴ = ɩлܩ) + Ȼܩ + ɧܹ − ɜܹзɜ − ɮܹ + (зݍ ∙ tan ߮ + ܿ ∙ 𝜔 =                           (6.102) 
 = ሺͺͷͻͳʹ,ͳͺ + ʹͳͳʹͻ,ͳ͹ + ʹ͵,͸ͳ − ͵͹ͷʹ,͵͵ − ͳʹͻͲ͵,͹͹ + ͹Ͳ,ͷͺሻ ∙   
 ∙ Ͳ,ͺ + ͳͷͲ ∙ ͺͷ = ͺͷͳ͵͵,ͷ͸ ˍʜ/ˏ,    
 

ɝɞɟ ߮݊ܽݐ = Ͳ,ͺ– ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɫɤɚɥɵ ɨɫɧɨɜɚɧɢɹ; 
 ܿ = ͳͷͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɵ; 
 𝜔 = ɩܤ ∙ ͳ = ͺͷ ɦଶ –ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 

1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ; 
ܨ  = ɜܶ − ɧܶ + ɜܹɨл + ɧܧ = ͸͵͹Ͷͷ,͵ͺ − ͻͻ,͵͵ + ͺͻ,͵ʹ +                          (6.103) 
 +͸,͵ͺ = ͸͵͹Ͷͳ,͹ͷ ɤɇ

ɦ
.                  

 
ɍɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଼ହଵଷଷ,ହ଺ ∙଴,ଽହ଺ଷ଻ସଵ,଻ହ ∙ଵ = ͳ,ʹ͹.  
 ͳ,ʹ͹ > ͳ,ʹͷ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 
ɂɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ.  
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7 Ɉɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ  

7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ, ɨɧ 
ɩɨɤɚɡɵɜɚɟɬ ɩɨɞɪɨɛɧɨ ɜɫɟ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɚɧɰɢɢ, ɧɚɱɢɧɚɹ ɫ ɡɟɦɥɹɧɵɯ 
ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɬɚɛɥɢɰɟ 7.1 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɰɟɧɤɚ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 141 3389 3389 3389 3389 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 7250 7250 7250 7250 7250 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 1023772 24570540 24570540 24570540 24570540 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 0,2 0,2 0,2 0,2 0,2 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ∙ɱ 2047,5 49141,1 49141,1 49141,1 49141,1 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 1021725 24521399 24521399 24521399 24521399 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ 
Ɇȼɬ∙ɱ 

1077 1110 1143 1175 1206 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 1100,4 27218,8 28027,9 28812,6 29572,8 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 15,28 378,04 389,28 400,18 410,73 

 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ƚɗɋ ɢɦɟɟɬ ɝɨɞɨɜɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɫɭɬɨɱɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ. 
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7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2019 №92 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «Ɋɭɫ-Ƚɢɞɪɨ» 
ɧɚ 2019-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ ɩɥɚ-
ɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨ-ɱɟɪɧɢɦɢ 
ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢ-ɫɢɦɵɦɢ 
ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

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

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 

Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

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

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 107,7 864,88 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 165,3 931,96 

ɂɬɨɝɨ 273,0 1796,87 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɩɪɨɰɟɧɬɚɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

 
Ɍɚɛɥɢɰɚ 7.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

ɨɬ 1 ɞɨ 5 ɥɟɬ 0,011 

ɨɬ 6 ɞɨ 15 ɥɟɬ 0,014 

ɨɬ 16 ɞɨ 25 0,023 

ɋɜɵɲɟ 25 ɥɟɬ 0,037 
 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 2019 ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 152,94 

ɈȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 

0,001097 
ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 

5,35 

ɈȺɈ «ɐɎɊ» (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 
ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 

1,55 

ɂɬɨɝɨ - 159,84 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Ⱥɧɝɚɪɚ, ɫɨɫɬɚɜɥɹɟɬ 13,20 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ∙ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.5. 

 
Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɪɞ. ɪɭɛ. 1,46 2,11 2,63 2,99 3,42 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɪɞ. ɪɭɛ. 1,29 1,43 1,53 1,73 2,06 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɪɞ. ɪɭɛ. 0,6 1,79 1,79 1,79 1,79 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 14,75 16,40 22,32 25,23 30,08 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ. 159,84 500,24 500,24 500,24 500,24 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 56,37 362,35 386,51 386,51 386,51 

ɂɬɨɝɨ, ɦɥɪɞ. ɪɭɛ. 
 

3,58 6,21 6,87 7,43 8,19 
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ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
 

 

Ɋɢɫɭɧɨɤ 7.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 
 

ȼɵɜɨɞ: Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨɤɚɡɵɜɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 
ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. ɇɚɢɛɨɥɶɲɢɟ ɪɚɫɯɨɞɵ ɩɪɢɯɨɞɹɬɫɹ ɧɚ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɧɚ ɜɬɨɪɨɦ ɦɟɫɬɟ ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɚ ɧɚ 
ɩɨɫɥɟɞɧɟɦ ɦɟɫɬɟ ɫɨɫɬɚɜɥɹɸɬ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 

7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

 
ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
– ɇȾɋ – 20% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
– ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
– ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
– ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 13,20 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 2025–

2029 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6. 
 
 
 
 
 

39%

22%

26%

0%

7%
6%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɪɞ. ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɪɞ. ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɪɞ. 
ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ. 
ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ.

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ.
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Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2025 2026 2027 2028 2029 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɪɞ.ɪɭɛ. 6,56 6,40 6,61 6,90 7,12 
ɇȾɋ, ɦɥɪɞ.ɪɭɛ. 7,97 8,16 8,35 8,65 8,83 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 0,104 0,104 0,104 0,104 0,104 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɪɞ.ɪɭɛ. 3,61 4,79 4,67 4,52 4,44 
ɂɬɨɝɨ 18,13 19,35 19,63 20,15 20,47 

 
ȼɵɜɨɞ: ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɬɚɧɰɢɢ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜ ɫɬɪɭɤɬɭɪɟ ɧɚɥɨɝɨɜ ɧɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɩɪɢɯɨɞɢɬɫɹ 
ɇȾɋ, ɧɚɢɦɟɧɶɲɚɹ ɞɨɥɹ – ɧɚɥɨɝɢ ɧɚ ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ. ɂɡ ɬɚɛɥɢɰɵ ɡɚ 
ɩɟɪɢɨɞ 2025-2029 ɝ. ɧɚɛɥɸɞɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ 
(ɤɪɨɦɟ ɜɡɧɨɫɨɜ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɨɧɢ ɨɫɬɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ) ɫ ɤɚɠɞɵɦ 
ɝɨɞɨɦ, ɚ ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ ɜ 2026 ɝɨɞɭ, ɚ ɞɚɥɟɟ 
ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶɲɚɟɬɫɹ. 

7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

Ɉɰɟɧɤɚ ɩɪɢɛɵɥɢ – ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɚɧɚɥɢɡ ɜɫɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. ɉɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɪɚɡɧɨɫɬɶ ɰɟɧɵ ɬɨɜɚɪɚ ɢ ɟɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 
 

Ɍɚɛɥɢɰɚ 7.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026 2027 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɪɞ.ɪɭɛ. 37,19 38,92 39,92 40,90 41,83 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɪɞ.ɪɭɛ. 6,21 6,87 7,43 8,19 8,16 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɪɞ.ɪɭɛ. 30,98 30,05 32,48 32,71 33,67 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɪɞ.ɪɭɛ. 7,44 7,78 7,98 8,18 8,37 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɪɞ.ɪɭɛ. 23,54 24,27 24,5 24,53 25,30 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 20,00 20,00 20,00 20,00 20,00 

 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.2. 
ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɢ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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Ɋɢɫɭɧɨɤ 7.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ 

 
ȼɵɜɨɞ: ɂɡ ɝɪɚɮɢɤɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɨɫɬɟɩɟɧɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɜ ɧɟɤɨɬɨɪɵɯ ɩɟɪɢɨɞɚɯ ɢɦɟɟɬ ɧɟɪɚɜɧɨɦɟɪɧɵɣ ɯɚɪɚɤɬɟɪ (ɑɉ 
ɭɦɟɧɶɲɚɟɬɫɹ/ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɧɟɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ) ɢ ɧɚɢɛɨɥɶɲɢɣ ɪɨɫɬ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɟɪɢɨɞ ɫ 2023 ɩɨ 2042 ɝɨɞ. 

7.5 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɝɪɚɮɢɤɨɦ Ʉɷɲ-Ɏɥɨ, ɢɡɨɛɪɚɡɢɦ ɧɚ 
ɝɪɚɮɢɤɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɚ, ɝɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
7.3. 
 

 

Ɋɢɫɭɧɨɤ 7.3 – Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ 
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ɇɚ ɪɢɫɭɧɤɟ ɨɛɨɡɧɚɱɟɧɨ: 
1. ɇɚɱɚɥɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ; 
2. ɇɚɱɚɥɨ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ; 
3. ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ; 
4. ɉɭɫɤ ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
5. ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʌɗɉ; 
6. ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɄɊɍɗ 500 ɤȼ; 
7. Ɉɤɭɩɚɟɦɨɫɬɶ ɩɪɨɟɤɬɚ. 

7.6 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ (ɋɰɟɧɚɪɧɵɟ 
ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2019 № 9). 
 

7.6.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɣ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. №54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24–16–1/20–
113;  

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24–16–1/20–
113. 

ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expert systems».  
Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1) ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ ɦɨɳɧɨɫɬɶɸ 

3389 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 30 ɝɨɞɚ; 
2) ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 

ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 
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3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 

7.6.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɫɜɨɞɢɬɫɹ 
ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.8. 

 
Ɍɚɛɥɢɰɚ 7.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɥɟɬ 10 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɪɞ.ɪɭɛ. 19,43 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,13 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ, ɪɭɛ./ɤȼɬ·ɱ 0,19 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 70112,09 
 

7.6.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

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

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.9. 

 
Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞɵ 2022 2023 2024 2025 2026 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 30,03 372,25 402,45 402,45 1969,87 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɪɞ. ɪɭɛ. 2,36 2,69 3,01 3,14 4,12 

ɂɬɨɝɨ ɧɚɥɨɝ. ɩɨɫɬɭɩɥɟɧ., ɦɥɪɞ. ɪɭɛ. 2,39 3,07 3,41 3,54 6,09 

 
ȼɵɜɨɞ: ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ–ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ 

ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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7.7 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

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

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

– ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɩɪɨɟɤɬ; 
– ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
– ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
– ɢɧɵɯ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɧɚɥɨɝɨɜɵɯ ɜɵɩɥɚɬ, ɭɪɨɜɧɹ ɢɧɮɥɹɰɢɢ ɢ 

ɞɪ.).  
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɢɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

ɂɡɦɟɧɟɧɢɹ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 
7.4. 

 

 
Ɋɢɫɭɧɨɤ 7.4 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ 

 ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ, % 
 

ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ 
NPV. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɪɢɛɵɥɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɫɬɟɬ, ɱɬɨ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 
7.5. 
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Ɋɢɫɭɧɨɤ 7.5 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, % 
 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɪɢɛɵɥɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɫɬɟɬ, ɱɬɨ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 
7.6.  

 

 
Ɋɢɫɭɧɨɤ 7.6 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ  

ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 
 

ȼɵɜɨɞ: ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɚɟɬɫɹ ɜɟɥɢɱɢɧɚ 
PI.ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

- ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
- ɭɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
- ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɞɭɤɰɢɢ. 
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8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ȼɪɚɬɫɤɨɝɨ Ƚɍ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  

8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

Ȼɪɚɬɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ ɜ ɝɨɪɨɞɟ Ȼɪɚɬɫɤɟ 
ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ.  

Ⱥɧɝɚɪɚ ɧɚɱɢɧɚɟɬɫɹ ɢɡ ɨ.Ȼɚɣɤɚɥɚ ɩɨɬɨɤɨɦ ɲɢɪɢɧɨɣ 1,1 ɤɦ ɢ ɬɟɱёɬ ɫɧɚɱɚɥɚ 
ɜ ɫɟɜɟɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɇɚ ɫɟɜɟɪɨ-ɡɚɩɚɞɟ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ, ɧɚ Ⱥɧɝɚɪɟ 
ɧɚɯɨɞɢɬɫɹ Ȼɪɚɬɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɚ ɤɨɬɨɪɨɦ ɫɬɪɨɢɬɫɹ ɩɪɨɟɤɬɢɪɭɟɦɚɹ 
Ȼɪɚɬɫɤɚɹ Ƚɗɋ. Ⱦɥɢɧɚ ɪɟɤɢ - 1779 ɤɦ. ɉɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ ɞɥɢɧɟ Ⱥɧɝɚɪɚ 
ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɟɪɟɩɚɞ ɪɚɜɧɵɣ 380 ɦ ɢ ɛɨɥɶɲɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 
ɩɨɬɟɧɰɢɚɥ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 468 ɬɵɫ.ɤɦ². ɉɥɨɳɚɞɶ 
ɜɨɞɨɫɛɨɪɚ ɚɫɢɦɦɟɬɪɢɱɧɚ ɢ ɥɟɜɚɹ ɱɚɫɬɶ ɛɚɫɫɟɣɧɚ ɦɟɧɶɲɟ ɩɪɚɜɨɣ,ɭɤɥɨɧ ɪɟɤɢ – 
0,21 ɦ/ɤɦ, ɲɢɪɢɧɚ ɪɟɤɢ ɜ ɫɚɦɨɦ ɲɢɪɨɤɨɦ ɦɟɫɬɟ ɞɨɫɬɢɝɚɟɬ 15 ɤɦ, ɚ ɢɧɨɝɞɚ 
ɫɭɠɚɟɬɫɹ ɞɨ 300 ɦ. ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɢɦɟɟɬ ɲɢɪɢɧɭ 1 ɤɦ. 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ, ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɨ.Ȼɚɣɤɚɥ. Ɋɨɥɶ ɞɨɠɞɟɜɵɯ 
ɨɫɚɞɤɨɜ ɜ ɩɢɬɚɧɢɢ ɪɟɤɢ ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɩɨ ɫɥɟɞɭɸɳɢɣ ɩɪɢɱɢɧɟ: 

- ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ (ɨɤɨɥɨ 370 ɦɦ); 
Ʌɟɞɨɜɵɣ ɪɟɠɢɦ Ⱥɧɝɚɪɵ ɢɦɟɟɬ ɫɜɨɟɨɛɪɚɡɧɵɟ ɱɟɪɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 

ɨɬɟɩɥɹɸɳɢɦ ɜɥɢɹɧɢɟɦ ɨɡɟɪɚ Ȼɚɣɤɚɥ, ɚɧɝɚɪɫɤɢɯ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɫɬɨɤɚ, ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɬɟɱɟɧɢɹ. ȼ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɩɟɪɜɵɟ ɥɟɞɨɜɵɟ ɹɜɥɟɧɢɹ 
ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɧɚɱɚɥɟ ɬɪɟɬɶɟɣ ɞɟɤɚɞɵ ɨɤɬɹɛɪɹ, ɚ ɜ ɢɫɬɨɤɚɯ ɪɟɤɢ – ɜ ɩɟɪɜɨɣ 
ɞɟɤɚɞɟ ɧɨɹɛɪɹ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɥɟɞɹɧɨɝɨ ɩɨɤɪɨɜɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɞɥɢɬɟɥɶɧɵɦ 
ɥɟɞɨɯɨɞɨɦ, ɩɪɨɞɨɥɠɚɸɳɢɦɫɹ ɢɧɨɝɞɚ 1,5 ɦɟɫ. ɇɚ ɩɪɢɩɥɨɬɢɧɧɵɯ ɭɱɚɫɬɤɚɯ 
ɧɢɠɧɢɯ ɛɶɟɮɨɜ Ƚɗɋ ɡɢɦɨɣ ɫɨɯɪɚɧɹɸɬɫɹ ɩɨɥɵɧɶɢ. ɇɚ ɪɟɤɟ ɱɚɫɬɨ ɮɨɪɦɢɪɭɸɬɫɹ 
ɡɚɠɨɪɵ ɥɶɞɚ. ɇɚɱɚɥɨ ɜɟɫɟɧɧɢɯ ɥɟɞɨɜɵɯ ɹɜɥɟɧɢɣ ɜ ɢɫɬɨɤɚɯ Ⱥɧɝɚɪɵ ɩɪɢɯɨɞɢɬɫɹ 
ɧɚ ɜɬɨɪɭɸ ɩɨɥɨɜɢɧɭ ɚɩɪɟɥɹ, ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ – ɧɚ ɩɟɪɜɭɸ ɞɟɤɚɞɭ ɦɚɹ. Ɉɛɳɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɥɟɞɨɜɵɯ ɹɜɥɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 216 ɫɭɬɨɤ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɭ ɫ ɞɨɥɝɨɜɪɟɦɟɧɧɵɦ ɫɭɪɨɜɵɦ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ (ɞɨ — 30-40ɝɪɚɞɭɫɨɜ ɩɨ 
ɐɟɥɶɫɢɸ) ɢ ɧɟɛɨɥɶɲɢɦ ɠɚɪɤɢɦ ɥɟɬɨɦ (ɞɨ + 20-30 ɝɪɚɞɭɫɨɜ). Ɉɬɨɩɢɬɟɥɶɧɵɣ 
ɫɟɡɨɧ ɩɪɨɞɨɥɠɚɟɬɫɹ 246 ɫɭɬɨɤ. Ȼɪɚɬɫɤ ɨɬɧɨɫɢɬɫɹ ɤ ɬɟɪɪɢɬɨɪɢɹɦ, ɩɪɢɪɚɜɧɟɧɧɵɦ 
ɤ ɪɚɣɨɧɚɦ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ ɬɟɪɪɢɬɨɪɢɢ, 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɛɟɪɟɝɚɯ ɪɟɤɢ Ⱥɧɝɚɪɵ, ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɨɫɧɨɜɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ 
ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɪɢɪɨɞɧɵɯ ɜɨɞ ɜɫɥɟɞɫɬɜɢɟ ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧёɧɧɵɯ ɫɬɨɱɧɵɯ 
ɜɨɞ. ɉɨ ɨɛɴёɦɭ ɬɚɤɢɯ ɜɨɞ Ⱥɧɝɚɪɫɤɢɣ ɛɚɫɫɟɣɧ ɭɫɬɭɩɚɟɬ ɬɨɥɶɤɨ ɜɨɥɠɫɤɨɦɭ; ɜɫɟɝɨ 
2-3 % ɫɬɨɤɨɜ, ɩɪɨɲɟɞɲɢɯ ɱɟɪɟɡ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ 
ɧɨɪɦɚɬɢɜɧɨ ɨɱɢɳɟɧɧɵɦɢ. ȼ ɪɟɝɢɨɧɟ ɧɢɡɤɚ ɞɨɥɹ ɨɛɨɪɨɬɧɨɝɨ ɢ ɩɨɜɬɨɪɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ; ɜɨ ɦɧɨɝɢɯ ɝɨɪɨɞɚɯ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɟɪɟɝɪɭɠɟɧɵ, 
ɪɚɛɨɬɚɸɬ ɧɟɷɮɮɟɤɬɢɜɧɨ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɩɨɱɬɢ ɩɪɟɤɪɚɬɢɥɨɫɶ, ɯɨɬɹ 
ɧɟɯɜɚɬɤɚ ɢɯ ɜ ɪɹɞɟ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ, ɜɟɫɶɦɚ ɨɳɭɬɢɦɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
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ɡɚɝɪɹɡɧɟɧɢɟ ɪɟɤɢ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨ ɦɧɨɝɢɦ ɯɢɦɢɱɟɫɤɢɦ ɢ ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɦ 
ɢɧɝɪɟɞɢɟɧɬɚɦ (ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɮɟɧɨɥɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɬɹɠёɥɵɟ 
ɦɟɬɚɥɥɵ, ɚɫɮɚɥɶɬɟɧɵ ɢ ɞɪ.) ɨɱɟɧɶ ɜɟɥɢɤɨ; ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɟ, 
ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɹɯ, ɪɵɛɟ ɱɚɫɬɨ ɩɪɟɜɵɲɚɸɬ ɞɟɫɹɬɤɢ, ɢ ɞɚɠɟ ɫɨɬɧɢ ɉȾɄ. ɍɠɟ 
ɧɢɠɟ ɂɪɤɭɬɫɤɚ ɪɟɤɚ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɩɨ ɤɚɱɟɫɬɜɭ ɜɨɞ 
ɨɰɟɧɢɜɚɸɬɫɹ ɨɬ ɭɦɟɪɟɧɧɨ ɡɚɝɪɹɡɧёɧɧɵɯ ɞɨ ɨɱɟɧɶ ɝɪɹɡɧɵɯ. 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ȼɪɚɬɫɤɨɣ Ƚɗɋ, ɩɨ 
ɛɟɪɟɝɚɦ ɪɟɤɢ ɜɨɡɜɵɲɚɟɬɫɹ ɜɟɤɨɜɚɹ ɬɚɣɝɚ. ȼ ɨɫɧɨɜɧɨɦ ɷɬɨ ɯɜɨɣɧɵɟ ɥɟɫɚ: ɫɨɫɧɚ, 
ɟɥɶ, ɩɢɯɬɚ, ɤɟɞɪ, ɥɢɫɬɜɟɧɧɢɰɚ. ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɛɟɪɟɝɚ (3—4) ɦ. ɇɨ ɟɫɬɶ ɢ ɩɨɥɨɝɢɟ 
ɦɟɫɬɚ, ɨɛɵɱɧɨ ɜ ɩɨɣɦɚɯ ɜɩɚɞɚɸɳɢɯ ɪɟɤ. ɑɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɫɤɚɥɶɧɵɟ ɛɟɪɟɝɚ. 

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ȼɪɚɬɫɤɨɝɨ Ƚɍ ɨɛɢɬɚɟɬ 72 ɜɢɞɚ 
ɨɯɨɬɧɢɱɶɢɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɧɢɯ 84 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 224 ɜɢɞɨɜ ɩɬɢɰ. 

Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ: 
- ɤɨɩɵɬɧɵɟ - ɥɨɫɶ, ɫɧɟɠɧɵɣ ɛɚɪɚɧ, ɤɚɛɚɪɝɚ, ɤɨɫɭɥɹ, ɤɚɛɚɧ, ɦɚɪɚɥ; 
- ɩɭɲɧɵɟ - ɡɚɹɰ-ɛɟɥɹɤ, ɥɟɬɹɝɚ, ɛɟɥɤɚ, ɥɢɫɢɰɚ, ɥɚɫɤɚ, ɜɨɥɤ; 
- ɩɬɢɰɵ – ɪɹɛɱɢɤ, ɫɨɛɨɥɶ, ɝɥɭɯɚɪɶ, ɬɟɬɟɪɟɜ, ɝɭɫɢ (ɫɟɪɵɣ ɢ ɛɟɥɨɥɨɛɵɣ), 
ɤɭɪɨɩɚɬɤɚ, ɤɥɟɫɬ, ɤɟɞɪɨɜɤɚ, ɨɥɹɩɤɚ.  
Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɚɦɭɪɫɤɢɣ 

ɬɢɝɪ, ɫɟɜɟɪɧɵɣ ɨɥɟɧɶ, ɫɢɛɢɪɫɤɢɣ ɝɨɪɧɵɣ ɤɨɡɟɥ, ɤɪɚɫɧɵɣ ɜɨɥɤ ɢ ɞɪ. ɉɨɷɬɨɦɭ, 
ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ 
ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ 
ɨɛɴɟɤɬɨɜ Ȼɪɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ⱥɧɝɚɪɚ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ȼɪɚɬɫɤɨɣ Ƚɗɋ. ȼ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɨɛɢɬɚɸɬ ɪɵɛɵ 25 ɜɢɞɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɞɟɫɹɬɶ 
ɜɢɞɨɜ ɹɜɥɹɸɬɫɹ ɩɪɨɦɵɫɥɨɜɵɦɢ. Ⱦɨɥɹ ɰɟɧɧɵɯ ɜɢɞɨɜ ɪɵɛ (ɨɫɟɬɪɨɜɵɯ ɢ 
ɥɨɫɨɫёɜɵɯ) ɜ ɪɚɡɧɵɯ ɭɥɨɜɚɯ ɞɨ ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɫɬɚɜɥɹɥɚ 55%, ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɧɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 1%. ɇɚɢɛɨɥɟɟ ɰɟɧɧɵɟ ɜɢɞɵ – ɨɫёɬɪ, ɬɚɣɦɟɧɶ, 
ɥɟɧɨɤ, ɜɨɫɬɨɱɧɨ-ɫɢɛɢɪɫɤɢɣ ɫɢɝ, ɬɭɝɭɧ, ɯɚɪɢɭɫ ɨɛɢɬɚɸɬ ɬɨɥɶɤɨ ɜ ɡɨɧɟ 
ɜɵɤɥɢɧɢɜɚɧɢɹ ɩɨɞɩɨɪɚ (ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɨɞɨёɦɚ) ɫ ɭɯɨɞɨɦ ɧɚ ɧɟɪɟɫɬ ɜɜɟɪɯ ɩɨ 
ɬɟɱɟɧɢɸ Ⱥɧɝɚɪɵ. ɉɪɨɦɵɫɥɨɜɚɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɨ-ɜɢɞɢɦɨɦɭ, 
ɫɚɦɚɹ ɧɢɡɤɚɹ ɜ ɦɢɪɟ ɫɪɟɞɢ ɤɪɭɩɧɵɯ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɜɨɞɨёɦɨɜ ɢ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ 
1–2 ɤɝ/ɝɚ, ɱɬɨ ɧɢɠɟ ɩɪɨɟɤɬɧɨɣ ɜ 10–15 ɪɚɡ. ɋɭɳɟɫɬɜɟɧɧɨɟ (ɜɨɡɦɨɠɧɨ ɧɚ ɩɨɪɹɞɨɤ) 
ɭɜɟɥɢɱɟɧɢɟ ɪɵɛɨɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɪɭɩɧɵɟ 
ɜɨɞɨɡɚɛɨɪɵ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜ ɝɨɪɨɞɚɯ ɋɜɢɪɫɤ, ɑɟɪɟɦɯɨɜɨ, Ȼɪɚɬɫɤ, Ȼɚɥɚɝɚɧɫɤ.  

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

 
8.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ȼɪɚɬɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
− ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
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− ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
− ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
− ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
− ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

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

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

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

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
1) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

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

ɜɨɞɵ Ⱥɧɝɚɪɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ȼɪɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

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

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

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 
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 -ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

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

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

8.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

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

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

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

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

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

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

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

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

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

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

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

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ:          
-Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ 

ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;      
-Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ 

ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);                  
 -Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ 
(ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;     

-ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ 
ɜɨɡɞɭɯ;            

-ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

- Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;      

-Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;          

-Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ
 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ:        
 - Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;            

-Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 -ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɬɯɨɞɨɜ 
ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;          

-ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ;          

- ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ 
ɠɭɪɧɚɥɚɯ;           

- Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɉȾȼ;
 - Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, ɞɪɟɧɚɠɧɵɯ ɢ 
ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

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

- Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 
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8.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
ܯ  = ே∙௤ଵ଴଴% = ସ଻଼ଽ଻ହ଴∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ʹͳͷͷ͵ͻ ˕,                                                     (8.1) 

 
ɝɞɟ    ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (4789750 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) 𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,5 ɬ/ɦ3) 

Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ: 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

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

ܯ  = ே∙௤ଵ଴଴% = ଶ଴଴∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = Ͷ ˕.                                                                      (8.2) 

 
ɝɞɟ    ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (200 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) 𝜌- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (𝜌 =2,0 ɬ/ɦ3) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 215539 ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 4 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

8.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

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

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

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 
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3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

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

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

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

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ 

– ɝ. Ȼɪɚɬɫɤ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ 
ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ», 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

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

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ Ȼɪɚɬɫɤ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ Ȼɪɚɬɫɤɨɣ 
Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02: 

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

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 

8.6 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɪɚɛɨɬɧɢɤɨɜ Ȼɪɚɬɫɤɚɹ Ƚɗɋ 

8.6.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 



118 
 

ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ. 

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

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

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

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - ɪɚɛɨɬɨɞɚɬɟɥɶ; 

- ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɥɹ 

ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ – ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ, ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ 
ɫɬɚɧɰɢɢ-ɨɯɪɚɧɚ ɬɪɭɞɚ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 
ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

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

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

Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ; 
-ɂ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

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

 

8.6.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ Ȼɪɚɬɫɤɨɣ Ƚɗɋ 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; ɫɨɯɪɚɧɟɧɢɟ 
ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ 
ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 
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Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɧɚ 
ɜɫɟɯ ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

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

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
- ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
- ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
- ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ Ȼɪɚɬɫɤɨɣ Ƚɗɋ 

ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ: 
-ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 

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

-ɩɪɢ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; 

-ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
(ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ; 

-ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɫɯɟɦɵ ɢ ɩɭɬɢ 
ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 
ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ; 

-ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɟɪɫɨɧɚɥ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɡɜɟɳɟɧ ɢ ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; 

-ɢɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ; 

-ɧɚ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ 
ɩɪɨɜɟɪɤɢ: ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ 
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ɢɥɢ ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, 
ɫɪɟɞɫɬɜ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ; 

-ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢ 
ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 

-ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɞɨɥɠɧɨɫɬɧɵɟ 
ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, ɨɛɹɡɚɬɟɥɶɧɨɦ ɞɥɹ ɞɚɧɧɨɣ 
ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ; 

-ɩɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ 
ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ 
Ɋɨɫɫɢɢ; 

-ɩɟɪɫɨɧɚɥ Ƚɗɋ ɢ ɩɪɢɜɥɟɤɚɟɦɵɣ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɣ 
ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢ ɫɨɛɥɸɞɚɬɶ ɟɝɨ 
ɬɪɟɛɨɜɚɧɢɹ; 

-ɩɟɪɫɨɧɚɥ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɫɬɚɧɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɳɢɣ ɫɜɚɪɨɱɧɵɟ ɢ ɞɪɭɝɢɟ 
ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɢɫɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ; 

-ɩɟɪɫɨɧɚɥ, ɞɨɩɭɫɤɚɟɦɵɣ ɤ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɝɨɪɸɱɢɟ, ɬɨɤɫɢɱɧɵɟ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɧɢɦɢ; 

-ɜɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.4.011 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ; 

-ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɜɥɚɞɟɬɶ ɩɪɢɟɦɚɦɢ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨɩɚɜɲɟɝɨ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ 
ɱɟɥɨɜɟɤɚ ɢ ɨɤɚɡɚɧɢɹ ɟɦɭ ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɚ ɬɚɤɠɟ ɨɤɚɡɚɧɢɹ ɬɚɤɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɞɪɭɝɢɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 

-ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ; 

- ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɨɤɪɚɲɢɜɚɬɶ ɜ ɠɟɥɬɵɣ ɰɜɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ȽɈɋɌ 12.4.026. Ɉɝɪɚɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɦɢ 
ɧɚɞɩɢɫɹɦɢ, ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥɶɧɵɦ ɨɫɜɟɳɟɧɢɟɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɯɨɪɨɲɭɸ ɜɢɞɢɦɨɫɬɶ ɦɟɫɬɚ ɨɝɪɚɠɞɟɧɢɹ 
ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɟɡɞɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɩɪɨɯɨɞɚ ɩɟɲɟɯɨɞɨɜ; 

-ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɡɚɤɪɵɜɚɸɳɢɟɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɹɳɢɤɢ ɫ ɨɬɞɟɥɟɧɢɹɦɢ ɞɥɹ ɱɢɫɬɨɝɨ ɢ ɝɪɹɡɧɨɝɨ 
ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 
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ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɚɹ ɢɥɢ ɥɶɧɹɧɚɹ ɜɟɬɨɲɶ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɩɪɨɦɚɫɥɟɧɧɵɣ 
ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɢɡ ɹɳɢɤɨɜ ɟɠɟɞɧɟɜɧɨ ɫɥɟɞɭɟɬ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɭɬɢɥɢɡɚɰɢɸ; 

-ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɪɚɡɪɟɲɚɟɬɫɹ 
ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɧɟ ɨɩɚɫɧɵɯ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

-ɜ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɭɱɚɫɬɤɟ) Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɦɟɫɬɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ (ɚɩɬɟɱɤɢ, 
ɧɨɫɢɥɤɢ, ɲɢɧɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɟɚɧɢɦɚɰɢɢ); 

-ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ 
ɦɟɫɬɚɯ ɩɥɚɤɚɬɵ, ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ ɪɚɛɨɬɵ ɢ 
ɩɪɢɟɦɵ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 

-ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 
ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ ɧɟɨɛɟɫɩɟɱɟɧɢɢ 
ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ 
ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 

-ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ; 

- ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
-ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 

ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ ɢ 
ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

-ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ; 

-ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ 
ɫ ɟɝɨ ɦɨɧɬɚɠɨɦ ɢɥɢ ɞɟɦɨɧɬɚɠɨɦ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɉɉɊ ɢɥɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ ɢ ɢɧɫɬɪɭɤɰɢɹɦ), 
ɫɨɞɟɪɠɚɳɢɦ ɤɨɧɤɪɟɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ; 

-ɪɚɛɨɬɵ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ (ɢɥɢ) ɪɚɫɩɨɪɹɠɟɧɢɹɦ; 

-ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɜɟɞɟɬ ɞɟɠɭɪɧɵɣ 
ɩɟɪɫɨɧɚɥ ɜ "ɀɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ". ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɜɟɞɟɬ ɪɚɛɨɬɧɢɤ, ɜɵɞɚɸɳɢɣ 
ɧɚɪɹɞ (ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ); 

-ɨɪɝɚɧɢɡɚɰɢɹ ɤɚɛɢɧɟɬɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ. 
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8.7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

8.7.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

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

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
-ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
-ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
-ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

-ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

-ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

-ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

-ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

-ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ; 

-ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

-ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 
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-ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ 
ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ 
ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ 
ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 

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

ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 

8.7.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
- ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
- ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
- ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
- ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
- ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ- 
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
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9 Ʌɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ Ƚɗɋ   

9.1 ɇɚɡɧɚɱɟɧɢɟ ɢ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʌɨɤɚɥɶɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ 
(ɅȺɋɐɈ) ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɢ ɧɚɞɟɠɧɨɝɨ ɞɨɜɟɞɟɧɢɹ ɫɢɝɧɚɥɨɜ ɢ 
ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ ɞɨ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ, ɚ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɩɪɢ 
ɭɝɪɨɡɟ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɑɋ ɞɨ ɧɚɫɟɥɟɧɢɹ ɜ ɡɨɧɚɯ ɑɋ. 

Ɉɬɞɟɥɶɧɵɟ ɫɟɝɦɟɧɬɵ ɅȺɋɐɈ ɜ ɦɢɪɧɨɟ ɜɪɟɦɹ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ 
ɪɟɲɟɧɢɹ ɞɪɭɝɢɯ ɡɚɞɚɱ:  

-ɞɨɜɟɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɞɨ ɩɟɪɫɨɧɚɥɚ ɱɟɪɟɡ ɩɨɞɫɢɫɬɟɦɭ 
ɪɟɱɟɜɨɝɨ ɨɩɨɜɟɳɟɧɢɹ; 

-ɞɨɜɟɞɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ Ɇɑɋ ɞɨ ɧɚɫɟɥɟɧɢɹ ɱɟɪɟɡ ɫɪɟɞɫɬɜɚ ɦɚɫɫɨɜɨɝɨ 
ɜɟɳɚɧɢɹ ɢ ɱɟɪɟɡ ɩɭɧɤɬɵ ɝɪɨɦɤɨɝɨ ɨɩɨɜɟɳɟɧɢɹ; 

-ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɭɱɟɧɢɣ ɢ ɬɪɟɧɢɪɨɜɨɤ. 
ȼɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ: 
-ɨɩɨɜɟɳɟɧɢɟ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɩɟɪɚɬɨɪ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɡɚɩɭɫɬɢɬɶ ɩɪɨɰɟɫɫ ɨɩɨɜɟɳɟɧɢɹ ɩɭɬɟɦ ɜɵɛɨɪɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ, ɡɚɪɚɧɟɟ 
ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɫɰɟɧɚɪɢɹ ɢɡ ɫɩɢɫɤɚ; 

-ɦɧɨɝɨɭɪɨɜɧɟɜɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ; 
-ɨɩɟɪɚɬɢɜɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɫɬɚɧɞɚɪɬɧɨɝɨ ɫɰɟɧɚɪɢɹ ɨɩɨɜɟɳɟɧɢɹ ɩɪɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɩɪɟɞɜɢɞɟɧɧɨɣ ɫɢɬɭɚɰɢɢ, ɩɭɬɟɦ ɜɵɛɨɪɚ ɤɨɧɤɪɟɬɧɵɯ ɚɛɨɧɟɧɬɨɜ, 
ɭɫɬɪɨɣɫɬɜ ɢ ɜɜɨɞɚ ɫɨɨɛɳɟɧɢɣ ɜ ɦɢɤɪɨɮɨɧ.  

-ɭɞɚɥɟɧɧɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɩɨɞɱɢɧɟɧɧɵɯ ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɭɧɤɬɨɜ 
ɨɩɨɜɟɳɟɧɢɹ ɩɭɬɟɦ ɩɨɥɭɱɟɧɢɹ ɤɜɢɬɚɧɰɢɣ ɨ ɡɚɩɪɨɫɟ ɫɨɫɬɨɹɧɢɹ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɜ ɫɨɫɬɚɜ ɅɋɈ (ɥɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ) ɜɤɥɸɱɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɨɞɫɢɫɬɟɦɵ: 

-ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɪɭɤɨɜɨɞɹɳɟɝɨ ɫɨɫɬɚɜɚ, ɨɪɝɚɧɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ɡɜɟɧɶɟɜ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɫɢɫɬɟɦ Ɋɋɑɋ (ɟɞɢɧɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ 
ɫɢɫɬɟɦɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ). 

-ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɩɟɪɫɨɧɚɥɚ 
ɩɪɟɞɩɪɢɹɬɢɹ ɨɛ ɭɝɪɨɡɟ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɑɋ (ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ), ɩɪɚɜɢɥɚɯ 
ɩɨɜɟɞɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɜɟɪɝɲɢɣɫɹ ɟё ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ 
ɜ ɪɚɦɤɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

-ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɨɛ ɭɝɪɨɡɟ ɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɑɋ, ɩɪɚɜɢɥɚɯ ɩɨɜɟɞɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɜɟɪɝɲɢɣɫɹ ɟё 
ɜɨɡɞɟɣɫɬɜɢɸ. 

Ɏɭɧɤɰɢɢ, ɪɟɚɥɢɡɭɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɅɋɈ: 
-ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɫɨɡɞɚɧɢɟ ɫɰɟɧɚɪɢɟɜ ɨɩɨɜɟɳɟɧɢɹ ɞɥɹ ɨɩɨɜɟɳɟɧɢɟ 

ɧɚɫɟɥɟɧɢɹ. 
-ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɬɪɚɧɫɥɹɰɢɟɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɢɝɧɚɥɨɜ ȽɈ 

(ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ) ɧɚ ɬɟɪɦɢɧɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɚɯ ɫɢɫɬɟɦɵ. 
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-ɩɪɹɦɚɹ ɬɪɚɧɫɥɹɰɢɹ ɞɚɧɧɵɯ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ɢɡ ɰɟɧɬɪɚ 
ɨɩɨɜɟɳɟɧɢɹ. 

-ɫɛɨɪ ɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɰɟɫɫɟ ɨɩɨɜɟɳɟɧɢɹ. 
-ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɤɚɧɚɥɨɜ ɫɟɬɢ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ. 
- ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. 
-ɨɩɨɜɟɳɟɧɢɟ ɪɭɤɨɜɨɞɹɳɟɝɨ ɫɨɫɬɚɜɚ ɢ ɧɚɫɟɥɟɧɢɹ ɜ ɫɟɬɹɯ ɨɩɟɪɚɬɨɪɨɜ 

ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɢ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ.  

9.2 ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɪɚɡɞɟɥɚ 

1. ȽɈɋɌ 21.101 – 97 «Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ»;  

2. ɊȾ 45.120-2000 «ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ƚɨɪɨɞɫɤɢɟ ɢ 
ɫɟɥɶɫɤɢɟ ɬɟɥɟɮɨɧɧɵɟ ɫɜɹɡɢ»; 

3. ɉɍɗ-99 «ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ»; 
4. ɇɉȻ 104-03 «ɋɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ ɩɪɢ 

ɩɨɠɚɪɚɯ ɜ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ»; 
5. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɨɡɞɚɧɢɸ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ 

ɩɨɬɟɧɰɢɚɥɶɧɨ-ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ ɅɋɈ, ɭɬɜ. Ɂɚɦ. Ɇɢɧɢɫɬɪɚ Ɇɑɋ Ɋɨɫɫɢɢ 
Ɇ.ɂ.Ɏɚɥɟɟɜɵɦ; 

7. ȽɈɋɌ Ɋ 22.7.01-99 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɑɋ. ȿɞɢɧɚɹ ɞɟɠɭɪɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɚɹ 
ɫɥɭɠɛɚ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ». 

8. ɊȾ50-34.698-90 «Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ. Ɍɪɟɛɨɜɚɧɢɹ ɤ 
ɫɨɞɟɪɠɚɧɢɸ ɞɨɤɭɦɟɧɬɨɜ»; 

9. ɉɪɢɤɚɡ Ɇɑɋ ɊɎ, Ɇɢɧɢɫɬɟɪɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɜɹɡɢ 
ɊɎ, Ɇɢɧɢɫɬɟɪɫɬɜɚ ɤɭɥɶɬɭɪɵ ɢ ɦɚɫɫɨɜɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɊɎ ɨɬ 7 ɞɟɤɚɛɪɹ 2005 ɝ. 
N 877/138/597 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɨɥɨɠɟɧɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ»; 

10. ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɊɎ 
(ɩɪɢɤɚɡ Ɇɢɧɷɧɟɪɝɨ ɊɎ ɨɬ 19.06.2003 №229); 

11. ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 24.07.2013 № 328ɧ; 

12. ɋɌɈ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 17330282.27.140.015-2008 
«Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ»; 

13. Ɂɚɜɨɞɫɤɢɯ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɫɬɚɜɥɹɟɦɵɯ ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
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9.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ Ƚɗɋ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 6 ɤɦ ɫɨɡɞɚɟɬɫɹ ɅɋɈ ɞɥɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɨɩɚɞɚɬɶ ɩɨɞ ɜɨɡɦɨɠɧɨɟ ɡɚɬɨɩɥɟɧɢɟ. 

ȼ ɡɨɧɭ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ȼɪɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɢɬ ɩɪɚɜɨɛɟɪɟɠɧɵɣ ɨɤɪɭɝ 
ɝ.Ȼɪɚɬɫɤɚ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɢɫɬɟɦɚ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɩɪɨɰɟɫɫɚ 
ɨɩɨɜɟɳɟɧɢɹ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ.  

ɅɋɈ ɩɨɡɜɨɥɢɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɩɟɪɚɬɢɜɧɨɟ ɨɩɨɜɟɳɟɧɢɟ ɪɭɤɨɜɨɞɹɳɟɝɨ 
ɫɨɫɬɚɜɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɬɚɤɠɟ ɩɟɪɫɨɧɚɥɚ ɢ ɧɚɫɟɥɟɧɢɹ ɨɛ ɨɛɫɬɚɧɨɜɤɟ ɧɚ ɨɛɴɟɤɬɟ ɢ 
ɑɋ. 

9.4 ɉɨɪɹɞɨɤ ɡɚɞɟɣɫɬɜɨɜɚɧɢɹ ɅɋɈ 

Ɉɩɨɜɟɳɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ: 
-ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ «ȼɧɢɦɚɧɢɟ ɜɫɟɦ!» ɩɭɬɟɦ ɜɤɥɸɱɟɧɢɹ ɫ ɉɍɈ (ɩɭɥɶɬɚ 

ɭɩɪɚɜɥɟɧɢɹ ɨɩɨɜɟɳɟɧɢɟɦ) ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɡɜɭɤɨɜɟɳɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ; 
-ɩɟɪɟɞɚɱɢ ɪɟɱɟɜɵɯ ɫɨɨɛɳɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 

ɡɜɭɤɨɜɟɳɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
 Ɉɩɨɜɟɳɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ ɢ ɩɟɪɫɨɧɚɥɚ, ɚ ɬɚɤɠɟ ɞɟɠɭɪɧɵɯ ɫɥɭɠɛ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ: 
-ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɢ ɫɨɨɛɳɟɧɢɣ ɩɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɢ ɫɨɬɨɜɵɦ ɬɟɥɟɮɨɧɚɦ, 

ɩɪɹɦɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ; 
-ɩɟɪɟɞɚɱɢ ɪɟɱɟɜɵɯ ɫɨɨɛɳɟɧɢɣ ɱɟɪɟɡ ɫɟɬɢ ɩɪɨɜɨɞɧɨɝɨ ɜɟɳɚɧɢɹ ɜ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɡɞɚɧɢɹɯ ɩɪɟɞɩɪɢɹɬɢɹ. 
ȼɪɟɦɹ ɩɨɥɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ ɩɨ ɬɟɥɟɮɨɧɚɦ ɜ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 15 ɦɢɧɭɬ.  
Ȼɭɞɟɬ ɨɛɟɫɩɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ, ɤɚɤ ɰɢɪɤɭɥɹɪɧɨɝɨ, ɬɚɤ ɢ ɜɵɛɨɪɨɱɧɨɝɨ 

ɨɩɨɜɟɳɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɪɚɧɟɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɫɨɨɛɳɟɧɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɥɟɧɧɨɦɭ ɫɰɟɧɚɪɢɸ. Ȼɭɞɟɬ ɨɛɟɫɩɟɱɟɧɨ ɨɩɟɪɚɬɢɜɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɫɨɨɛɳɟɧɢɣ ɢ ɫɰɟɧɚɪɢɟɜ ɨɩɨɜɟɳɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɤɥɚɞɵɜɚɸɳɟɣɫɹ ɨɛɫɬɚɧɨɜɤɨɣ, ɫ ɨɫɧɨɜɧɨɝɨ ɢ ɡɚɩɚɫɧɨɝɨ ɩɭɥɶɬɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɨɩɨɜɟɳɟɧɢɟɦ, ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ.   

9.5 Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ ɫɬɪɭɤɬɭɪɧɨɣ ɫɢɫɬɟɦɟ, 
ɫɪɟɞɫɬɜɚɦ ɢ ɫɩɨɫɨɛɚɦ ɫɜɹɡɢ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ  

ɂɫɯɨɞɹ ɢɡ ɫɨɜɨɤɭɩɧɨɫɬɟɣ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ ɧɚɞɟɠɧɨɫɬɶ, ɰɟɧɚ, ɤɚɱɟɫɬɜɨ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɛɢɪɚɟɬɫɹ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦɧɨ- ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ (ɄɉɌɋ ȺɋɈ) ɤɨɦɩɚɧɢɢ «ɋɟɧɫɨɪ». 
Ʉɨɦɩɥɟɤɫ ɩɪɨɲɟɥ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɢɫɩɵɬɚɧɢɹ (ɡɚɜɨɞɫɤɢɟ ɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ), 
ɫɟɪɬɢɮɢɤɚɰɢɸ. Ɍɚɤɠɟ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 



127 
 

ɜ ɫɨɫɬɚɜɟ ɅɋɈ ɧɚ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɋɇȽ, ɚ ɬɚɤɠɟ ɜ ɫɨɫɬɚɜɟ 
ɊȺɋɐɈ (ɪɟɝɢɨɧɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 
ɨɩɨɜɟɳɟɧɢɹ).  

ȼ ɫɨɫɬɚɜ ɅȺɋɐɈ Ȼɪɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
-ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɩɨ ɬɟɥɟɮɨɧɧɵɦ ɥɢɧɢɹɦ; 
-ɫɢɫɬɟɦɚ ɩɟɪɟɯɜɚɬɚ ɜɟɳɚɧɢɹ; 
-ɫɢɫɬɟɦɚ ɝɪɨɦɤɨɝɨ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ; 
- ɫɢɫɬɟɦɚ ɫɨɩɪɹɠɟɧɢɹ ɫ ɫɢɫɬɟɦɚɦɢ ɨɩɨɜɟɳɟɧɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ. 
ȼ ɫɨɫɬɚɜ ɅȺɋɐɈ ɬɚɤɠɟ ɜɯɨɞɹɬ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɨɞɫɢɫɬɟɦɵ: 
- ɫɢɫɬɟɦɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɡɚɡɟɦɥɟɧɢɹ; 
- ɫɢɫɬɟɦɚ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɩɨ ɬɟɥɟɮɨɧɧɵɦ ɥɢɧɢɹɦ (ȺɋɈ) 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ- ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ ɛɥɨɤ ȺɋɈ, ɭɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ USB ɫ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɌɉɗȼɆ. 
ȺɋɈ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɐɉɍ Ȼɪɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ 
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɦ ɲɤɚɮɭ. ɉɨɞɤɥɸɱɟɧɢɟ ȺɋɈ ɤ ɫɭɳɟɫɬɜɭɸɳɟɣ ȺɌɋ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɬɟɥɟɮɨɧɧɵɣ ɤɪɨɫɫ. ɉɪɢ ɡɚɩɭɫɤɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɰɟɧɚɪɢɹ ɨɩɨɜɟɳɟɧɢɹ ȺɋɈ ɩɪɨɢɡɜɨɞɢɬ ɨɛɡɜɨɧ ɚɛɨɧɟɧɬɨɜ ɢɡ 
ɜɫɬɪɨɟɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ. ɉɨɫɥɟ ɩɨɞɧɹɬɢɹ ɚɛɨɧɟɧɬɚɦ ɬɪɭɛɤɢ ȺɋɈ ɜɤɥɸɱɚɟɬ 
ɡɚɪɚɧɟɟ ɡɚɩɢɫɚɧɧɨɟ ɫɨɨɛɳɟɧɢɟ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɡɜɨɧɚ ɜ 
ȺɋɈ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɮɭɧɤɰɢɢ «ɤɨɞ ɩɨɞɬɜɟɪɠɞɟɧɢɹ» (ɩɨɫɥɟ ɫɨɨɛɳɟɧɢɹ ɚɛɨɧɟɧɬ 
ɜɜɨɞɢɬ ɧɚ ɤɥɚɜɢɚɬɭɪɟ ɬɟɥɟɮɨɧɚ ɫɩɟɰɢɚɥɶɧɵɣ ɤɨɞ ɩɨɞɬɜɟɪɠɞɟɧɢɹ) ɢ ɩɨɜɬɨɪɧɵɣ 
ɡɜɨɧɨɤ (ȺɋɈ ɡɜɨɧɢɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɚɛɨɧɟɧɬ ɧɟ ɩɨɞɧɢɦɟɬ ɬɪɭɛɤɭ ɩɨ ɨɞɧɨɦɭ ɢɡ 
ɡɚɩɢɫɚɧɧɵɯ ɡɚ ɧɢɦ ɧɨɦɟɪɨɜ).  

ɋɢɫɬɟɦɚ ɩɟɪɟɯɜɚɬɚ ɜɟɳɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɛɥɨɤɚ 
ɍ3ɋ3. Ȼɥɨɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɩɟɪɟɯɜɚɬɚ ɜɟɳɚɧɢɹ ɧɚ ɫɢɫɬɟɦɚɯ 
ɪɚɞɢɨɬɪɚɧɫɥɹɰɢɢ. ɍɩɪɚɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɟɬɟɜɵɟ 
ɢɧɬɟɪɮɟɣɫɵ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɨ ɌɉɗȼɆ. ɉɨɞɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɜ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɪɚɧɫɥɹɰɢɨɧɧɵɟ ɫɟɬɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɚɡɪɵɜ, ɩɪɢ ɩɨɥɭɱɟɧɢɢ 
ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ ɛɥɨɤ ɩɪɟɪɵɜɚɟɬ ɬɟɤɭɳɟɟ ɜɟɳɚɧɢɟ ɢ ɬɪɚɧɫɥɢɪɭɟɬ ɡɚɪɚɧɟɟ 
ɡɚɩɢɫɚɧɧɨɟ ɧɚ ɜɫɬɪɨɟɧɧɨɣ ɤɚɪɬɟ ɩɚɦɹɬɢ ɫɨɨɛɳɟɧɢɟ ɢɥɢ ɫɨɨɛɳɟɧɢɟ ɜ ɪɟɠɢɦɟ 
«ɩɪɹɦɨɝɨ ɷɮɢɪɚ» ɫ ɦɢɤɪɨɮɨɧɚ ɨɩɟɪɚɬɨɪɚ ɫɢɫɬɟɦɵ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɜ ɍɉɗȼɆ.  

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɉɈ (ɩɭɧɤɬ ɨɩɨɜɟɳɟɧɢɹ) ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.1.  
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Ɋɢɫɭɧɨɤ 9.1 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɉɈ ɜ 6-ɬɢ ɤɢɥɨɦɟɬɪɨɜɨɣ ɡɨɧɟ ɜ 

ɩɪɚɜɨɛɟɪɟɠɧɨɦ ɨɤɪɭɝɟ Ȼɪɚɬɫɤɚ 
 

ɉɭɧɤɬɵ ɝɪɨɦɤɨɝɨɜɨɪɹɳɟɝɨ ɨɩɨɜɟɳɟɧɢɹ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɩɪɚɜɨɛɟɪɟɠɧɨɦ 
ɨɤɪɭɝɟ ɝɨɪɨɞɚ Ȼɪɚɬɫɤɚ: 

- Ȼɪɚɬɫɤɚɹ ɝɨɪɨɞɫɤɚɹ ɛɨɥɶɧɢɰɚ №3; 
- Ʌɢɰɟɣ №3; 
- Ȼɪɚɬɫɤɢɣ ɩɟɞɚɝɨɝɢɱɟɫɤɢɣ ɤɨɥɥɟɞɠ. 
Ⱦɥɹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɬɪɟɛɭɟɬɫɹ 1ɦ2 ɩɨɦɟɳɟɧɢɹ. 

Ɋɚɡɦɟɳɚɟɬɫɹ ɞɨ 8 ɞɢɧɚɦɢɤɨɜ ɧɚ ɨɞɧɨɦ ɉɈ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɮɚɫɚɞɚɯ ɡɞɚɧɢɣ, 
ɧɚ ɤɪɵɲɚɯ.  

ɇɚ ɤɚɠɞɨɦ ɉɈ ɪɚɫɩɨɥɨɠɟɧɨ ɩɪɢɟɦɧɨ-ɩɟɪɟɞɚɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɭɫɬɪɨɣɫɬɜɨ ɡɚɩɭɫɤɚ ɫɢɪɟɧ (ɍɁɋ) ɢ ɡɜɭɤɨɭɫɢɥɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤ ɤɨɬɨɪɨɦɭ 
ɩɨɞɤɥɸɱɟɧɵ ɜɧɟɲɧɢɟ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ.  

ɋɢɫɬɟɦɚ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (ɋɋɉȾ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɭɸ 
(ɥɨɤɚɥɶɧɭɸ) ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɟɬɶ, ɜɤɥɸɱɚɸɳɭɸ ɜ ɫɟɛɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ 
ɪɚɛɨɱɢɟ ɦɟɫɬɚ (ȺɊɆ) ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ ɞɟɠɭɪɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɫɦɟɧɵ ɧɚ ɛɚɡɟ 
ɩɟɪɫɨɧɚɥɶɧɵɯ ɗȼɆ (ɉɗȼɆ), ɫɪɟɞɫɬɜ ɫɜɹɡɢ. 

ɋɢɫɬɟɦɚ ɫɨɩɪɹɠɟɧɢɹ ɫ ɊȺɋɐɈ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ ɍɍɁɋ1,  
Ɍɪɚɧɫɥɢɪɭɸɳɟɟ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɫɬɭɩɚɸɳɢɟ ɫ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɜ 

ɤɨɦɚɧɞɵ, ɩɪɨɝɪɚɦɦɧɨ-ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɟ ɅȺɋɐɈ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɍɫɬɪɨɣɫɬɜɨ ɫɨɩɪɹɠɟɧɢɹ ɫ ɞɟɣɫɬɜɭɸɳɟɣ ɊȺɋɐɈ 
(ɍɍɁɋ1-1Ɍ0Ɋ) ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɐɉɍ Ȼɪɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɢ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɩɨ ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ ɤ ɭɫɬɪɨɣɫɬɜɭ ɉ161-Ɇ ɊȺɋɐɈ ɜ ɝ.Ȼɪɚɬɫɤ.  

ɋɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɩɨ ɬɟɥɟɮɨɧɧɵɦ ɥɢɧɢɹɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɞɚɱɭ 
ɫɨɨɛɳɟɧɢɣ ɨɩɨɜɟɳɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɦɨɛɢɥɶɧɵɟ ɬɟɥɟɮɨɧɵ, ɫɨɝɥɚɫɧɨ ɡɚɪɚɧɟɟ 
ɩɪɨɩɢɫɚɧɧɵɦ ɫɩɢɫɤɚɦ ɨɩɨɜɟɳɚɟɦɵɯ ɥɢɰ. 
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ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɩɪɨɬɨɤɨɥɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɧɚ ɫɟɬɟɜɨɦ ɢ 
ɬɪɚɧɫɩɨɪɬɧɨɦ ɭɪɨɜɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɟɤ ɩɪɨɬɨɤɨɥɨɜ ɌɋɊ/IP. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɧɚ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 256 ɤɛɢɬ/ɫ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɚɤ ɤɨɦɚɧɞ ɧɚ ɡɚɩɭɫɤ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɬɚɤ ɢ 
ɧɚ ɩɟɪɟɞɚɱɭ ɚɭɞɢɨ-ɩɨɬɨɤɚ ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. ɅɋɈ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɫɨɩɪɹɝɚɟɬɫɹ 
ɫ ɪɟɝɢɨɧɚɥɶɧɵɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ 
ɜ ɝ.Ȼɪɚɬɫɤ ɧɚ ɛɚɡɟ ɚɩɩɚɪɚɬɭɪɵ ɨɩɨɜɟɳɟɧɢɹ ɉ161-Ɇ. 

Ⱥɩɩɚɪɚɬɭɪɚ ɅɋɈ Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɭɫɤɚ ɨɬ ɧɚɱɚɥɶɧɢɤɚ 
ɫɦɟɧɵ ɫɬɚɧɰɢɢ ɢ ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ ɞɟɠɭɪɧɨɝɨ ȿȾȾɋ ɝ.Ȼɪɚɬɫɤɚ ɱɟɪɟɡ ɚɩɩɚɪɚɬɭɪɭ 
ɉ161-Ɇ. 

9.6 Ɋɚɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɫɢɝɧɚɥɚ ɨɩɨɜɟɳɟɧɢɹ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: 
1) Ɂɜɭɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɟɣ, ɫɨɡɞɚɜɚɟɦɚɹ ɧɚ 

ɦɨɳɧɨɫɬɢ 1 ȼɬ ɧɚ ɱɚɫɬɨɬɟ 1 ɤȽɰ (ɦɚɤɫɢɦɚɥɶɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɱɟɫɤɨɝɨ 
ɭɯɚ) ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɪɚɫɤɪɵɜɚ ɪɭɩɨɪɚ – 108 ɞȻ. ɍɪɨɜɟɧɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 100 ȼɬ – 130 ɞȻ, 50 ȼɬ – 125 ɞȻ. 

2) ɋɪɟɞɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɜɭɤɚ ɩɪɢɧɹɬɚ ɨɞɧɨɪɨɞɧɨɣ ɛɟɡ ɭɱɟɬɚ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɧɨ ɞɚɧɚ ɩɨɩɪɚɜɤɚ ɧɚ ɩɥɨɯɭɸ ɩɨɝɨɞɭ (ɫɢɥɶɧɵɣ ɜɟɬɟɪ ɫ ɞɨɠɞɟɦ ɢ 
ɫɧɟɝɨɦ) – 5 ɞȻ.  

3) ɍɪɨɜɧɢ ɭɥɢɱɧɵɯ ɲɭɦɨɜ ɜ ɦɚɤɫɢɦɚɥɶɧɨ ɭɞɚɥɟɧɧɵɯ ɬɨɱɤɚɯ – 55 ɞȻ.  
4) ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɪɭɩɨɪɧɵɯ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɟɣ – 

ɷɥɥɢɩɫɨɢɞ ɜɪɚɳɟɧɢɹ, ɧɚɡɟɦɧɚɹ ɡɨɧɚ ɨɡɜɭɱɢɜɚɧɢɹ – ɷɥɥɢɩɫ ɫ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɦ 
0,65, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.2.  

 

 
Ɋɢɫɭɧɨɤ 9.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ 

  
Ɋɚɫɱɟɬ ɡɨɧɵ ɨɡɜɭɱɢɜɚɧɢɹ. 
ɍɪɨɜɧɢ ɲɭɦɨɜ ɫɨɫɬɚɜɥɹɸɬ 55 ɞȻ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɉȻ 104-03 ɭɪɨɜɟɧɶ ɡɜɭɤɚ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɭɪɨɜɟɧɶ 

ɲɭɦɨɜ ɧɚ 15 ɞȻ, ɱɬɨ ɫɨɫɬɚɜɢɬ 70 ɞȻ, ɫ ɪɚɫɱɟɬɨɦ ɧɚ ɩɥɨɯɭɸ ɩɨɝɨɞɭ – 75 ɞȻ. ɗɬɨ ɢ 
ɫɨɫɬɚɜɥɹɟɬ ɬɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ 
ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɜ ɭɤɚɡɚɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. Ⱦɚɥɶɧɨɫɬɶ ɞɚɜɥɟɧɢɹ 
ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
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 r = √ͳͲሺ୐ˆ˓−୐˕˓ˈ˄ሻ/ଵ଴ = √ͳͲሺଵଷ଴−଻ହሻ/ଵ଴ = ͷ͸ʹ ˏ,                                        (9.1) 
 

ɝɞɟ r – ɪɚɫɫɬɨɹɧɢɟ, ɦ; 
      Lˆ˓ − ɭɪɨɜɟɧɶ ɡɜɭɤɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɟɦ, ɞȻ. (ȽɊ 100.04 – 130 
ɞȻ) 
      L˕˓ˈ˄ − ɬɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɡɜɭɤɚ, 75 ɞȻ.  

ɉɪɢ ɭɱɟɬɟ ɨɞɧɨɪɨɞɧɨɫɬɢ ɫɪɟɞɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɜɭɤɚ ɢ ɪɚɜɧɨɦɟɪɧɨɦ 
ɡɚɬɭɯɚɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨ ɭɞɚɥɟɧɧɚɹ ɬɨɱɤɚ ɫ ɬɪɟɛɭɟɦɵɦ ɭɪɨɜɧɟɦ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ ɨɤɚɠɟɬɫɹ ɨɬ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ (ɨɫɶ а ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɪɢɫɭɧɤɨɦ 9.2 ɭɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 9.1).  

 
Ɍɚɛɥɢɰɚ 9.1 - Ɋɚɫɫɬɨɹɧɢɹ ɨɫɢ а 

ȽɊ 100.04 ȽɊ 50.04 

450 ɦ 320 ɦ 

 
Ɉɫɢ b ɷɥɥɢɩɫɨɜ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 
 

Ɍɚɛɥɢɰɚ 9.2 - Ɋɚɫɫɬɨɹɧɢɹ ɨɫɢ b 
ȽɊ 100.04 ȽɊ 50.04 

290 ɦ 206 ɦ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɪɚɫɱɟɬɚɦɢ ɜ ɤɚɠɞɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɨɩɨɜɟɳɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɟɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɫɢɝɧɚɥɚ ɧɚɞ ɨɛɳɢɦ ɮɨɧɨɦ, ɚ 
ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɟɣ ɩɨɤɪɵɜɚɸɬ ɜɫɸ ɡɨɧɭ ɡɚɳɢɳɚɟɦɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ.  

9.7 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ ɧɟ ɫɜɹɡɚɧɵ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜɪɟɞɧɵɦɢ 
ɜɵɛɪɨɫɚɦɢ. ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɰɢɤɥɟ ɨɬɫɭɬɫɬɜɭɟɬ ɮɚɤɬɨɪɵ, ɜɵɡɵɜɚɸɳɢɟ 
ɡɚɝɪɹɡɧɟɧɢɟ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ. ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɢ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɢɡɥɭɱɟɧɢɣ 
ɧɟɬ.  

ȼɫɟ ɩɪɢɦɟɧɹɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɨ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ 
ɨɛɴɟɤɬɚɯ ɫɜɹɡɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ. 
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9.8 Ɉɩɢɫɚɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ  

ɋɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɨɩɨɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɹɳɢɣ ɫɨɫɬɚɜ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɥɭɠɛɵ ɢ ɜɟɞɨɦɫɬɜɚ ɜ ɫɥɭɱɚɟ ɭɝɪɨɡɵ ɢɥɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɑɋ 
ɩɨ ɫɥɭɠɟɛɧɵɦ, ɫɨɬɨɜɵɦ ɢ ɝɨɪɨɞɫɤɢɦ ɬɟɥɟɮɨɧɚɦ. 

Ⱦɥɹ ɪɚɫɫɵɥɤɢ ɫɦɫ-ɫɨɨɛɳɟɧɢɣ ɢ ɜ ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɨɜɨɞɚ 
ɚɛɨɧɟɧɬɫɤɨɣ ɥɢɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ȺɋɈ-GSM, ɩɨɡɜɨɥɹɸɳɟɟ 
ɨɫɭɳɟɫɬɜɢɬɶ ɫɜɹɡɶ ɩɨ ɫɦɟɬɢ ɦɨɛɢɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ. 

 ɋɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ (ɋɈɇ) ɫɨɡɞɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɭɩɪɚɜɥɹɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɍɁɋ1, ɍɁɋ2 ɢ ɍɁɋ3) ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ. ȼ 
ɤɚɱɟɫɬɜɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɫɢɥɢɬɟɥɶɧɵɟ ɛɥɨɤɢ ɢ 
ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ.  

ɍɫɬɪɨɣɫɬɜɨ ɍɁɋ2 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɭɫɢɥɢɬɟɥɹɦɢ ɦɨɳɧɨɫɬɢ, 
ɨɫɧɚɳɟɧɵ Ethernet- ɢɧɬɟɪɮɟɣɫɨɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɲɢɪɨɤɨɩɨɥɨɫɧɨɣ ɫɟɬɢ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 

ɍɫɬɪɨɣɫɬɜɨ ɍɁɋ3 ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɬɟɥɟɬɪɚɧɫɥɹɰɢɣ. ɍɫɬɪɨɣɫɬɜɨ 
ɫɥɭɠɢɬ ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɤɚɧɚɥɨɜ ɡɜɭɤɨɜɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɬɪɟɯ ɮɟɞɟɪɚɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦ ɬɟɥɟɜɢɡɢɨɧɧɨɝɨ ɜɟɳɚɧɢɹ. 

ɍɩɪɚɜɥɟɧɢɹ ɨɛɟɢɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ (ȺɋɈ ɢ ɋɈɇ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɉɍɈ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɉɗȼɆ(ɌɉɗȼɆ), ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ 
ɛɚɡɵ ɨɩɨɜɟɳɚɟɦɵɯ ɚɛɨɧɟɧɬɨɜ ɢ ɜɨɡɦɨɠɧɵɟ ɫɰɟɧɚɪɢɢ ɨɩɨɜɟɳɟɧɢɹ. ɉɍɈ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɭɡɥɚ ɫɜɹɡɢ Ȼɪɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. Ʉ ɧɟɦɭ 
ɩɨɞɤɥɸɱɚɸɬɫɹ ɜɫɟ ɛɥɨɤɢ ɭɩɪɚɜɥɟɧɢɹ ɨɤɨɧɱɟɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ ɩɨ ɬɟɥɟɮɨɧɚɦ, ɫɢɫɬɟɦɚ ɡɚɩɢɫɢ ɩɟɪɟɝɨɜɨɪɨɜ ɞɢɫɩɟɬɱɟɪɚ.  

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɨɩɨɜɟɳɟɧɢɹ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɭɸ 
ɫɥɭɠɛɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɚɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɢɯ ɪɚɡɥɢɱɧɵɦ 
ɞɢɫɩɟɬɱɟɪɚɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɪɟɝɥɚɦɟɧɬɨɦ, 
ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɞɨɩɭɫɤɚ ɢ ɩɪɚɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɫɢɫɬɟɦɵ. 
ɋɩɟɰɢɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɢɟɪɚɪɯɢɱɟɫɤɭɸ, 
ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɫɢɫɬɟɦɭ, ɜ ɤɨɬɨɪɨɣ ɨɩɟɪɚɬɨɪ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ (ɞɢɫɩɟɬɱɟɪ ɐɉɍ 
Ȼɪɚɬɫɤɨɣ Ƚɗɋ), ɦɨɠɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɭɪɨɜɧɹ.  ɗɬɨ ɞɟɥɚɟɬ ɫɢɫɬɟɦɭ ɛɨɥɟɟ ɝɢɛɤɨɣ ɢ ɭɩɪɚɜɥɹɟɦɨɣ. 

ɋ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜɚ ɍɍ3C1 ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɨɩɪɹɠɟɧɢɟ ɫ 
ɪɟɝɢɨɧɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ 
ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ. 

ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɨɹɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɤɚɧɚɥɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɛɨɟɜ ɜ ɪɚɛɨɬɟ ɜɵɞɚɟɬɫɹ 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɢɩɟ ɨɲɢɛɤɢ, ɪɚɡɦɟɳɟɧɢɢ ɜɵɲɟɞɲɟɝɨ ɢɡ ɫɬɪɨɹ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ 
ɤɚɧɚɥɚ ɫɜɹɡɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɭɫɬɪɚɧɟɧɢɹ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɫɢɫɬɟɦɨɣ. 

Ⱥɩɩɚɪɚɬɭɪɚ ɉɍɈ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 
ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 
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-ɩɪɢɟɦ ɨɬ ɜɵɲɟɫɬɨɹɳɟɝɨ ɉɍɈ ɫɢɝɧɚɥɨɜ ɢ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ, ɟё 
ɪɟɝɢɫɬɪɚɰɢɸ ɧɚ ɦɚɲɢɧɧɵɯ (ɬɟɯɧɢɱɟɫɤɢɯ) ɧɨɫɢɬɟɥɹɯ ɫ ɮɢɤɫɚɰɢɟɣ ɢɫɬɨɱɧɢɤɚ ɢ 
ɜɪɟɦɟɧɢ ɩɨɫɬɭɩɥɟɧɢɹ ɢ ɟɟ ɯɪɚɧɟɧɢɟ; 

-ɡɜɭɤɨɜɭɸ ɢɧɞɢɤɚɰɢɸ ɮɚɤɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɫɢɝɧɚɥɚ (ɢɧɮɨɪɦɚɰɢɢ), 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɫɨɫɬɚɜɭ ɉɍɈ ɜ ɡɜɭɤɨɜɨɦ 
ɜɢɞɟ, ɧɚ ɷɤɪɚɧɟ ɜɢɞɟɨɬɟɪɦɢɧɚɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜɵɜɨɞ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɧɚ ɩɟɱɚɬɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ; 

-ɪɟɬɪɚɧɫɥɹɰɢɸ ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɜɵɲɟɫɬɨɹɳɟɝɨ ɉɍɈ ɢɧɮɨɪɦɚɰɢɢ ɧɚ 
ɧɢɠɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ ɢɥɢ ɨɤɨɧɟɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɞɪɟɫɚɰɢɟɣ, 
ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɩɨɫɬɭɩɢɜɲɟɦ ɫɢɝɧɚɥɟ; 

-ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɚɩɩɚɪɚɬɭɪɵ ɉɍɈ, ɢɧɞɢɤɚɰɢɸ ɫɨɫɬɨɹɧɢɹ ɚɩɩɚɪɚɬɭɪɵ 
ɧɚ ɫɪɟɞɫɬɜɚɯ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɚ ɢɫɩɪɚɜɧɨɫɬɢ (ɧɟɢɫɩɪɚɜɧɨɫɬɢ) ɧɚ 
ɜɵɲɟɫɬɨɹɳɢɣ ɉɍɈ; 

-ɩɨɥɭɱɟɧɢɟ ɫɢɝɧɚɥɨɜ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɚɩɩɚɪɚɬɭɪɵ ɉɍɈ 
ɧɢɠɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ ɢ ɨɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɉɍɈ; 

-ɩɪɢɟɦ ɫɢɝɧɚɥɨɜ ɤɜɢɬɚɧɰɢɢ ɨ ɩɨɥɭɱɟɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ ɨɬ ɉɍɈ 
ɧɢɠɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ ɢ ɨɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɉɍɈ, 
ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɪɟɞɫɬɜɚɯ ɨɬɨɛɪɚɠɟɧɢɹ; 

-ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɨɩɨɜɟɳɟɧɢɹ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɫɨɨɛɳɟɧɢɹ 
(ɫɢɝɧɚɥɚ), ɜɪɟɦɟɧɢ ɟɝɨ ɩɟɪɟɞɚɱɢ (ɩɨɥɭɱɟɧɢɹ), ɩɪɢɱɢɧ ɧɟɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ. 

ɋ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ: 

-ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ (ɢɧɮɨɪɦɚɰɢɢ), ɫɰɟɧɚɪɢɟɜ 
ɨɩɨɜɟɳɟɧɢɹ, ɢɯ ɯɪɚɧɟɧɢɟ, ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɫɪɟɞɫɬɜɚɯ ɨɬɨɛɪɚɠɟɧɢɹ ɢɦɟɸɳɢɯɫɹ ɜ 
ɩɚɦɹɬɢ ɫɢɝɧɚɥɨɜ ɢ ɫɰɟɧɚɪɢɟɜ ɨɩɨɜɟɳɟɧɢɹ; 

-ɪɟɬɪɚɧɫɥɹɰɢɹ ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɜɵɲɟɫɬɨɹɳɟɝɨ ɉɍɈ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɉɍɈ 
ɧɢɠɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ ɢɥɢ ɨɤɨɧɟɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɲɟɧɢɟɦ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɉɍɈ; 

-ɨɩɟɪɚɬɢɜɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ (ɫɨɨɛɳɟɧɢɣ) ɢ ɫɰɟɧɚɪɢɟɜ 
ɨɩɨɜɟɳɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɤɥɚɞɵɜɚɸɳɟɣɫɹ ɨɛɫɬɚɧɨɜɤɢ ɢ, ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɜɧɟɫɟɧɢɟ ɢɯ ɛɚɡɭ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ; 

- ɨɩɟɪɚɬɢɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɰɟɧɚɪɢɟɜ ɨɩɨɜɟɳɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɤɥɚɞɵɜɚɸɳɟɣɫɹ ɨɛɫɬɚɧɨɜɤɨɣ, ɜɨɡɦɨɠɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɨɜɵɯ ɝɪɭɩɩ 
ɨɩɨɜɟɳɟɧɢɹ ɢɡ ɢɦɟɸɳɟɣɫɹ ɛɚɡɵ; 

- ɨɩɟɪɚɬɢɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɩɢɫɤɨɜ ɨɩɨɜɟɳɟɧɢɹ ɩɨ ɝɨɪɨɞɫɤɢɦ ɢ ɫɨɬɨɜɵɦ 
ɬɟɥɟɮɨɧɚɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɡɦɟɧɟɧɢɟ ɢɯ ɤɨɥɢɱɟɫɬɜɚ, ɧɨɦɟɪɨɜ ɬɟɥɟɮɨɧɨɜ ɛɟɡ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɦɟɠɞɭ ɥɢɧɢɹɦɢ ɢ ɢɡɦɟɧɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɢɫɬɟɦɵ; 

- ɜɵɞɚɱɭ ɫɢɝɧɚɥɨɜ ɨɩɨɜɟɳɟɧɢɹ, ɤɚɤ ɜ ɰɢɪɤɭɥɹɪɧɨɦ ɪɟɠɢɦɟ, ɬɚɤ ɢ 
ɢɡɛɢɪɚɬɟɥɶɧɨɦ ɩɨ ɡɚɪɚɧɟɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦ ɢɥɢ ɜɧɨɜɶ ɫɮɨɪɦɢɪɨɜɚɧɧɵɦ 
ɫɰɟɧɚɪɢɹɦ; 

- ɜɵɞɚɱɭ ɤɜɢɬɚɧɰɢɢ ɨ ɩɪɢɟɦɟ ɫɢɝɧɚɥɚ (ɢɧɮɨɪɦɚɰɢɢ) ɨɩɨɜɟɳɟɧɢɹ ɧɚ 
ɜɵɲɟɫɬɨɹɳɢɣ ɉɍɈ; 
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-ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɯɨɞɟ ɩɪɨɰɟɫɫɚ 
ɨɩɨɜɟɳɟɧɢɹ ɢ ɜɵɜɨɞ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɩɟɱɚɬɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ; 

- ɬɟɫɬɢɪɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɉɍɈ ɢ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɧɟɦɭ 
ɨɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

-ɨɛɭɱɟɧɢɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɫɨɫɬɚɜɚ ɉɍɈ ɨɩɟɪɚɬɢɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɡ ɜɤɥɸɱɟɧɢɹ ɨɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

 9.9 Ɉɩɢɫɚɧɢɟ ɪɚɡɦɟɳɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɧɚ 
ɨɛɴɟɤɬɚɯ 

 Ʉɨɦɩɥɟɤɫ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 
ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 

- ɉɍɈ;  
- ɉɈ; 
- ɫɪɟɞɫɬɜɚ ɫɜɹɡɢ. 
ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɨɩɨɜɟɳɟɧɢɟɦ (ɉɍɈ) - ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɉɗȼɆ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɩɟɰɢɚɥɶɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɢɨɪɢɬɟɬɚɦɢ ɢ ɭɪɨɜɧɹɦɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. ɉɍɈ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɐɉɍ Ȼɪɚɬɫɤɨɣ 
Ƚɗɋ. ɍɫɬɪɨɣɫɬɜɨ ɫɨɩɪɹɠɟɧɢɹ ɍɍ3C1-1ɌɈɊ ɪɚɡɦɟɳɚɟɬɫɹ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɩɨ 
ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ ɤ ɭɫɬɪɨɣɫɬɜɭ ɉ161-Ɇ ɊȺɋɐɈ. 

ɉɍɈ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
-ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɨɩɨɜɟɳɟɧɢɹ ɚɛɨɧɟɧɬɨɜ ɩɨ ɬɟɥɟɮɨɧɧɵɦ 

ɤɚɧɚɥɚɦ; 
 -ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ ɫɜɹɡɢ ɢ ɞɥɹ ɫɜɹɡɢ 

ɫ ɩɭɧɤɬɚɦɢ ɨɩɨɜɟɳɟɧɢɹ;  
ɉɈ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɡɜɭɤɨɭɫɢɥɢɬɟɥɶɧɵɟ ɤɨɦɩɥɟɤɫɵ ɢ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ ɢ 

ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɩɪɚɜɨɛɟɪɟɠɧɨɦ ɨɤɪɭɝɟ ɝ.Ȼɪɚɬɫɤɚ. 
Ɉɪɝɚɧɢɡɚɰɢɹ ɅɋɈ Ƚɗɋ Ȼɪɚɬɫɤɨɣ ɝɢɞɪɨɭɡɥɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ƚ.1 ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ƚ.  
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ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ȼɪɚɬɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 120 ɦ, ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I 
ɤɥɚɫɫɚ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ȼɪɚɬɫɤɨɣ 
Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟё ɪɚɛɨɬɵ ɢ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ 
ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 2939 Ɇȼɬ. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ   21,9 
ɦɥɪɞ.ɤȼɬ∙ɱ. 

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

ɦɚɤɫɢɦɚɥɶɧɵɣ – 114 ɦ; 
ɪɚɫɱɟɬɧɵɣ – 105 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ – 102 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 2975,42 ɦ3/ɫ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ 9 

ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 6,3 ɦ (ɊɈ115-630-ȼ).  
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ 

ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 125 ɨɛ/ɦɢɧ ɛɵɥ ɜɵɛɪɚɧ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼɎ-830/225-48. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɄɊɍɗ-500 ɤȼ – «ɩɨɥɭɬɨɪɧɚɹ». ɉɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɢ ɜɵɛɪɚɧɵ ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-
400000/500-ɍ1.  

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

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. Ƚɥɭɯɚɹ – ɛɟɬɨɧɧɚɹ. Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɞɜɟ 
ɜɨɞɨɛɨɣɧɵɟ ɫɬɟɧɤɢ. Ɋɚɡɪɟɡɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ 
ɲɜɚɦɢ ɩɪɨɢɡɜɟɞɟɧɚ ɩɨ ɛɵɤɚɦ, ɪɚɡɪɟɡɚɟɬɫɹ ɤɚɠɞɵɣ ɛɵɤ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ 
ɡɚɬɜɨɪɨɜ. Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɨɩɪɟɞɟɥɢɥɨɫɶ, ɱɬɨ Ȼɪɚɬɫɤɚɹ Ƚɗɋ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ 
ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ 
ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɤɨɬɨɪɵɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ȼɪɚɬɫɤɨɣ Ƚɗɋ.  
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1– 1-ɚɹ ɢɬɟɪɚɰɢɹ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

№ 
ɦɟɫ 

Q V Z  

Z ɧɛ ɇ N ɝɷɫ N ɝɚɪ Qɛɵɬ Q ɫɭɦɦ ɩɨɬɟɪɢ Q ɮ Q ɩɨɥɟɡ Q ɜɨɞɨɯɪ Q ɝɷɫ Q ɯ. ɫɛɪ Q ɧɛ Q ɜɯɤ V ɧɚɱ ∆ V V ɤɨɧ Z ɧ Z ɤ Z ɫɪ 

XI 1484 37 7 1447 156 1603 0 1610 1100 168,90 0,42 168,48 402,00 401,93 401,97 288,81 112,16 1600 1600 

XII 1031 26 5 1005 1036 2041 0 2046 1100 168,48 2,77 165,71 401,93 401,45 401,69 290,58 110,11 2000 2000 

I 863 22 4 1053 998 2051 0 2055 1100 165,71 2,67 163,03 401,45 400,96 401,20 290,61 109,59 2000 2000 

II  880 13 4 903 718 1621 0 1625 1100 163,03 1,92 161,11 400,96 400,60 400,78 288,87 110,91 1600 1600 

III  928 14 5 914 229 1143 0 1148 1100 161,11 0,61 160,50 400,60 400,48 400,54 286,90 112,64 1146 ɉɨ ȼɏɄ 

IV 1074 23 5 1051 1346 2397 0 2402 2200 160,50 3,61 156,89 400,48 399,78 400,13 290,08 109,05 2326 ɉɨ ȼɏɄ 

V 5362 310 27 5052 -3158 1894 0 1921 2200 156,89 -8,46 165,35 399,78 401,38 400,58 288,51 111,07 1872 ɉɨ ȼɏɄ 

VI 4290 322 21 3968 -1808 2160 0 2181 2200 165,35 -4,84 170,19 401,38 402,22 401,80 289,36 111,44 2142 ɉɨ ȼɏɄ 

VII 3885 291 19 3594 -1384 2210 0 2229 2200 170,19 -3,71 173,90 402,22 402,83 402,52 289,51 112,01 2203 ɉɨ ȼɏɄ 

VIII 3067 199 15 2868 -595 2273 0 2288 2200 173,90 -1,59 175,49 402,83 403,08 402,95 289,71 112,25 2271 ɉɨ ȼɏɄ 

IX 3586 215 18 3371 -1202 2169 0 2187 2200 175,49 -3,22 178,71 403,08 403,57 403,32 289,38 112,95 2180 ɉɨ ȼɏɄ 

X 2647 13 13 2634 -1450 1184 0 1197 1100 178,71 -3,88 182,60 403,57 404,14 403,85 287,11 115,75 1220 ɉɨ ȼɏɄ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.2– ɉɨɫɥɟɞɧɹɹ ɢɬɟɪɚɰɢɹ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

№ 
ɦɟɫ 

Q V Z  

Z ɧɛ ɇ N ɝɷɫ N ɝɚɪ Qɛɵɬ Q ɫɭɦɦ ɩɨɬɟɪɢ Q ɮ Q ɩɨɥɟɡ Q ɜɨɞɨɯɪ Q ɝɷɫ Q ɯ. ɫɛɪ Q ɧɛ Q ɜɯɤ V ɧɚɱ ∆ V V ɤɨɧ Z ɧ Z ɤ Z ɫɪ 

XI 1484 37 7 1447 1272 2719 0 2726 1100 168,90 3,41 165,49 402,00 401,41 401,70 293,28 107,42 2600 2600 

XII 1031 26 5 1005 2216 3221 0 3226 1100 165,49 5,94 159,56 401,41 400,30 400,85 295,20 104,65 3000 3000 

I 863 22 4 841 2422 3263 0 3267 1100 159,56 6,49 153,07 400,30 398,99 399,65 295,36 103,29 3000 3000 

II  880 13 4 867 1948 2815 0 2819 1100 153,07 5,22 147,85 398,99 397,85 398,42 293,64 103,78 2600 2600 

III  928 14 5 914 646 1560 0 1565 1100 147,85 1,73 146,12 397,85 397,45 397,65 288,62 108,03 1500 1500 

IV 1074 23 5 1051 1090 2141 0 2146 2200 146,12 2,92 143,20 397,45 396,77 397,11 289,24 106,87 2036 ɉɨ ȼɏɄ 

V 5362 310 27 5052 -3158 1894 0 1921 2200 143,20 -8,46 151,66 396,77 398,69 397,73 288,51 108,22 1824 ɉɨ ȼɏɄ 

VI 4290 322 21 3968 -1808 2160 0 2181 2200 151,66 -4,84 156,50 398,69 399,70 399,19 289,36 108,84 2092 ɉɨ ȼɏɄ 

VII 3885 291 19 3594 -1384 2210 0 2229 2200 156,50 -3,71 160,21 399,70 400,43 400,06 289,51 109,55 2155 ɉɨ ȼɏɄ 

VIII 3067 199 15 2868 -595 2273 0 2288 2200 160,21 -1,59 161,80 400,43 400,73 400,58 289,71 109,87 2223 ɉɨ ȼɏɄ 

IX 3586 215 18 3371 -1202 2169 0 2187 2200 161,80 -3,22 165,02 400,73 401,32 401,03 289,38 110,65 2136 ɉɨ ȼɏɄ 

X 2647 13 13 2634 -1447 1187 0 1200 1100 165,02 -3,88 168,90 401,32 402,00 401,66 287,12 113,54 1200 ɉɨ ȼɏɄ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.3 – 1-ɚɹ ɢɬɟɪɚɰɢɹ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

№ 
ɦɟɫ 

Q V Z 
Z ɧɛ ɇ N ɝɷɫ N ɝɚɪ Qɛɵɬ Q ɫɭɦɦ ɩɨɬɟɪɢ Q ɮ Q ɩɨɥɟɡ Q ɜɨɞɨɯɪ Q ɝɷɫ Q ɯ. ɫɛɪ Q ɧɛ Q ɜɯɤ V ɧɚɱ ∆ V V ɤɨɧ Z ɧ Z ɤ Z ɫɪ 

XI 1555 37 7 1518 85 1603 0 1610 1100 168,90 0,23 168,67 402,00 401,96 401,98 288,81 112,17 1600 1600 

XII 1065 26 5 1039 1001 2040 0 2045 1100 168,67 2,68 165,99 401,96 401,50 401,73 290,57 110,16 2000 2000 

I 927 22 4 1053 997 2050 0 2054 1100 165,99 2,67 163,32 401,50 401,01 401,25 290,61 109,64 2000 2000 

II  944 13 4 903 717 1620 0 1624 1100 163,32 1,92 161,40 401,01 400,66 400,83 288,86 110,97 1600 1600 

III  1004 14 5 990 229 1219 0 1224 1100 161,40 0,61 160,79 400,66 400,54 400,60 287,22 112,38 1219 ɉɨ ȼɏɄ 

IV 1134 23 5 1111 1346 2457 0 2462 2200 160,79 3,61 157,18 400,54 399,83 400,19 290,27 108,92 2382 ɉɨ ȼɏɄ 

V 6422 310 27 6112 -3158 2954 0 2981 2200 157,18 -8,46 165,64 399,83 401,43 400,63 291,93 107,70 2831 ɉɨ ȼɏɄ 

VI 5544 322 21 5222 -1808 3414 0 3435 2200 165,64 -4,84 170,48 401,43 402,27 401,85 293,37 107,49 3266 ɉɨ ȼɏɄ 

VII 6078 291 19 5787 -1384 4403 0 4422 2200 170,48 -3,71 174,19 402,27 402,87 402,57 296,36 105,21 4123 ɉɨ ȼɏɄ 

VIII 3426 199 15 3227 -595 2632 0 2647 2200 174,19 -1,59 175,78 402,87 403,12 403,00 290,87 111,13 2603 ɉɨ ȼɏɄ 

IX 3875 215 18 3660 -1202 2458 0 2476 2200 175,78 -3,22 179,00 403,12 403,61 403,37 290,31 112,05 2451 ɉɨ ȼɏɄ 

X 2842 13 13 2829 -1450 1379 0 1392 1100 179,00 -3,88 182,89 403,61 404,18 403,89 287,91 114,98 1411 ɉɨ ȼɏɄ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.4 – ɉɨɫɥɟɞɧɹɹ ɢɬɟɪɚɰɢɹ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

№ 
ɦɟɫ 

Q V Z  

Z ɧɛ ɇ N ɪɚɛ N ɝɚɪ 
Qɛɵɬ Q ɫɭɦɦ ɩɨɬɟɪɢ Q ɮ Q ɩɨɥɟɡ Q ɜɨɞɨɯɪ Q ɝɷɫ Q ɯ. ɫɛɪ Q ɧɛ Q ɜɯɤ V ɧɚɱ ∆ V V ɤɨɧ Z ɧ Z ɤ Z ɫɪ 

XI 1555 37 7 1518 1201 2719 0 2726 1100 168,90 3,22 165,68 402,00 401,44 401,72 293,28 107,44 2600 2600 

XII 1065 26 5 1039 2180 3219 0 3224 1100 165,68 5,84 159,84 401,44 400,36 400,90 295,19 104,71 3000 3000 

I 927 22 4 905 2356 3261 0 3265 1100 159,84 6,31 153,53 400,36 399,09 399,72 295,35 103,37 3000 3000 

II  944 13 4 931 1881 2812 0 2816 1100 153,53 5,04 148,50 399,09 397,99 398,54 293,63 103,91 2600 2600 

III  1004 14 5 990 568 1558 0 1563 1100 148,50 1,52 146,97 397,99 397,65 397,82 288,61 108,21 1500 1500 

IV 1134 23 5 1111 1402 2513 0 2518 2200 146,97 3,76 143,22 397,65 396,77 397,21 290,45 105,76 2365 ɉɨ ȼɏɄ 

V 6422 310 27 6112 -3158 2954 0 2981 2200 143,22 -8,46 151,68 396,77 398,69 397,73 291,93 104,80 2755 ɉɨ ȼɏɄ 

VI 5544 322 21 5222 -2620 2602 0 2623 2200 151,68 -7,02 158,70 398,69 400,13 399,41 290,79 107,62 2492 ɉɨ ȼɏɄ 

VII 6078 291 19 5787 -1674 4113 0 4132 2200 158,70 -4,48 163,18 400,13 400,99 400,56 295,50 104,06 3809 ɉɨ ȼɏɄ 

VIII 3426 199 15 3227 -433 2794 0 2809 2200 163,18 -1,16 164,34 400,99 401,20 401,09 291,39 108,71 2703 ɉɨ ȼɏɄ 

IX 3875 215 18 3660 -855 2805 0 2823 2200 164,34 -2,29 166,63 401,20 401,61 401,40 291,43 108,97 2720 ɉɨ ȼɏɄ 

X 2842 13 13 2829 -848 1981 0 1994 1100 166,63 -2,27 168,90 401,61 402,00 401,81 290,37 110,44 1947 ɉɨ ȼɏɄ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 

Ɋɢɫɭɧɨɤ Ȼ.1- Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɥɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.2 – Ɂɨɧɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-630-ȼ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 

Ɋɢɫɭɧɨɤ Ȼ.3 – Ƚɗɋ ɚɧɚɥɨɝ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ  
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ  
 

Ɋɢɫɭɧɨɤ ȼ.1 - Ʉɨɦɩɥɟɤɬɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ ɷɥɟɝɚɡɨɜɨɣ 
ɢɡɨɥɹɰɢɟɣ ɬɢɩa ELK-3 500ɤȼ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 

Ɋɢɫɭɧɨɤ ȼ.2 - Ƚɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ HEC 7B 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ ȼ.3 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɉɇɩ-500 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ʌɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ Ƚɗɋ 

 

Ɋɢɫɭɧɨɤ Ƚ.1 - ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɅɋɈ Ƚɗɋ Ȼɪɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
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