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ɋɈɄɊȺЩЁɇɇɕɃ ɉȺɋɉɈɊɌ ɑȺȽȾȺɃɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ................................................................................... ɍɱɭɪ;          
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ ........................................ Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (əɤɭɬɢɹ); 
3. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ................................................................................... 1334 ɦ³/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ................................................................................................. 1740ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ:  0,1% ............................................11097 ɦ3/ɫ; 
 0,01% .........................................12677 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................... 160 ɦ³/ɫ;                                   

4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ .......................................................... ɦɧɨɝɨɥɟɬɧɢɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .................................................................................................. 210 ɦ; 
 Ɏɉɍ .................................................................................................. 212 ɦ; 
 ɍɆɈ ............................................................................................. 198,48 ɦ 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ ......................................................................................................... 8,53 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ ..................................................................................................... 7,45 ɤɦ3; 

5. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ................................................................................................. 29,4 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ........................................................................................................ 25,2 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ .................................................................................................. 15,4 ɦ; 

6. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ............................................................................................ 370 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ........................................................................................ 180 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ....................................... 2,4 ɦɥɪɞ. ɤȼɬ·ɱ; 

7. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
a) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ......................................................................... 293 ɦ / 32,5 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ...................................................................... 254 ɦ / 32,5 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ......................................................................................... 60 ɦ / 32,5 ɦ; 
ɝ) ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ ........................ 27 ɦ / 32,5 ɦ; 
ɞ) ɜɨɞɨɫɥɢɜɧɚɹ ....................................................................................... 166 ɦ / 32,5 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ............................................................ 5 ɨɬɜɟɪɫɬɢɹ 4×30; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ..................................................................................................... 168 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ..................................................................................... 32,5 ɦ; 

9.  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ .................................................................................................. ɪɭɫɥɨɜɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 4; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ .................................................................................. ɩɟɫɱɚɧɢɤ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ .............................................. ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ;     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
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ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ............................................................ 15,34 ɦ; 
10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ......................................................................................... ɉɅ30-ȼ-710; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... ɋȼ-1160/135-60; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ................................................................................ 103 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ .................................................................................. 100 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ .................................................................. ɌȾɐ-125000/220; 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ Ƚɍ .................................................................. 19,05 ɦɥɪɞ. ɪɭɛ.; 
ɛ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ...................................................................... 89565 ɪɭɛ./ɤȼɬ; 
ɜ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ...................................................................... 21 ɤɨɩ/ɤȼɬ·ɱ; 
ɝ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ  ....................................................................................... 6,2 ɝɨɞɚ. 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɬɪɚɫɥɟɣ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. ɇɚɲɚ ɫɬɪɚɧɚ ɨɛɥɚɞɚɟɬ ɨɝɪɨɦɧɵɦ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ, ɨɞɧɚɤɨ ɫɬɟɩɟɧɶ ɟɝɨ ɨɫɜɨɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ 
ɧɢɠɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ, ɩɪɢɱёɦ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɝɨ ɨɫɜɨɟɧɢɹ. ȼ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɞɥɹ ɰɟɧɬɪɚ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ 
ɫɬɟɩɟɧɶ ɨɫɜɨɟɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ ( 50%) , ɜ ɬɚɤɢɯ ɪɟɝɢɨɧɚɯ ɤɚɤ ɋɢɛɢɪɶ ɢ 
Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɤ ɨɫɜɨɟɧ ɧɚ 20% ɢ ɧɚ 3% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɷɬɨɦɭ ɷɬɨɦɭ ɜɨɩɪɨɫɭ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ 
ɢ ɪɚɡɜɢɜɚɬɶ ɷɬɭ ɨɬɪɚɫɥɶ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ.  

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
ɉɨɦɢɦɨ ɷɬɨɝɨ ɨɞɧɨɣ ɢɡ ɰɟɥɟɣ ɛɵɥɨ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɤɢ  ɞɪɭɝɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ.  
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 

1.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ɍɱɭ́ɪ — ɪɟɤɚ ɜ ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ ɢ əɤɭɬɢɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ Ⱥɥɞɚɧ. 

Ⱦɥɢɧɚ — 812 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 113000 ɤɦ². Ȼɟɪёɬ ɧɚɱɚɥɨ ɜ ɨɬɪɨɝɚɯ 
ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ, ɬɟɱёɬ ɩɨ ɜɨɫɬɨɱɧɨɣ ɨɤɪɚɢɧɟ Ⱥɥɞɚɧɫɤɨɝɨ ɧɚɝɨɪɶɹ. 
ȼɫɤɪɵɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɦɚɹ, ɡɚɦɟɪɡɚɟɬ ɜ ɧɚɱɚɥɟ ɨɤɬɹɛɪɹ. ɇɚ ɭɱɚɫɬɤɚɯ 
ɜɵɯɨɞɨɜ ɬɟɪɦɚɥɶɧɵɯ ɜɨɞ — ɩɨɥɵɧɶɢ. 

ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɢɜɟɞёɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɜ ɩɟɪɢɨɞ ɫ 1922 
ɩɨ 1971 ɝɨɞ.  
 
Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ʉɭɪɟɣɤɚ 
Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ 

1922 87 82 82 82 2281 919 1637 3479 2555 274 187 114 982 

1923 110 101 91 91 1783 6927 6542 1230 814 279 142 91 1517 

1924 91 87 82 82 1815 1985 4896 3365 1513 274 192 123 1209 

1925 101 91 87 87 1221 5967 4987 855 1184 334 169 114 1266 

1926 96 87 87 82 1911 2492 2405 2930 1806 494 155 101 1054 

1927 91 87 82 82 3269 3891 3035 3397 4306 389 174 114 1576 

1928 101 91 87 87 2903 3479 1824 2025 1184 402 192 142 1043 

1929 101 91 87 87 3035 3063 4759 5307 1957 320 183 142 1594 

1930 110 96 91 91 2683 7115 4242 1833 1938 311 197 151 1572 

1931 119 96 91 96 1394 7493 2821 4759 3575 576 206 142 1781 

1932 119 110 91 87 1001 6533 4219 2807 2473 416 210 142 1517 

1933 105 91 87 87 4466 6305 3872 3255 1920 626 320 201 1778 

1934 137 101 91 87 3296 5207 2930 1925 1527 517 283 174 1356 

1935 87 82 78 78 6075 6615 3099 1851 951 293 114 101 1619 

1936 96 87 82 78 1088 6707 4302 407 1417 293 256 128 1245 

1937 110 87 78 78 2373 5015 3963 3584 1394 393 146 105 1444 

1938 91 82 78 78 3145 3214 2327 384 581 197 133 96 867 

1939 91 82 78 78 1394 4837 3200 2048 1339 448 219 119 1161 

1940 91 87 82 78 1221 5569 4014 2025 1504 343 169 114 1275 

1941 87 78 78 78 2784 3859 2834 2619 2290 347 201 128 1282 

1942 87 82 78 78 1303 5294 2555 1870 1317 219 155 110 1096 

1943 91 82 78 78 1435 5157 3895 1829 1801 398 160 110 1259 

1944 96 87 82 82 2395 5660 3479 2674 887 306 197 128 1339 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ 

1945 105 96 87 82 1061 8311 4165 818 997 544 242 146 1388 

1946 105 87 82 78 1271 3676 2345 1586 873 155 146 105 876 

1947 101 96 87 87 3680 4746 3113 1143 1966 343 201 165 1311 

1948 101 82 78 78 1527 4746 2331 1349 3109 361 210 133 1175 

1949 101 82 78 82 5760 4311 3497 2203 2779 594 178 114 1648 

1950 91 82 82 78 6080 6620 3104 1856 955 297 119 114 1623 

1951 101 91 87 82 1093 6711 4306 411 1422 297 261 155 1251 

1952 114 91 82 82 2377 5020 3968 3589 1399 398 151 110 1448 

1953 96 87 78 82 3150 3219 2331 389 585 219 137 101 873 

1954 110 82 82 82 2345 4727 2030 3497 2414 270 165 128 1328 

1955 101 82 78 78 2203 2734 1042 219 1280 389 215 178 717 

1956 142 110 96 101 4553 4837 2816 1509 2327 343 165 119 1426 

1957 91 82 78 78 3008 4791 3063 2510 5029 329 160 123 1612 

1958 96 91 82 82 1367 4791 1591 14 448 133 114 96 742 

1959 82 78 78 78 2277 915 1632 3474 2551 270 183 110 977 

1960 105 96 87 87 1778 9066 6537 1225 809 274 137 87 1691 

1961 87 82 78 78 1810 1980 4891 3360 1573 270 187 119 1210 

1962 96 87 82 82 1216 5963 4983 869 1179 329 165 110 1263 

1963 91 87 82 78 1906 2487 2400 2926 1801 503 146 110 1051 

1964 87 82 78 82 3264 3886 2981 3392 4302 384 169 110 1568 

1965 96 87 82 82 2898 3475 1819 2021 1179 398 187 137 1039 

1966 96 87 82 82 3031 3059 4754 5303 1952 315 178 137 1590 

1967 105 91 87 87 2734 8146 4238 1829 1934 306 192 146 1658 

1968 114 96 87 91 1390 7580 2816 4754 3570 571 201 137 1784 

1969 114 105 87 82 997 6529 4215 2802 2469 411 206 137 1513 

1970 101 91 82 82 4462 6300 3867 3250 1915 622 315 197 1774 

1971 128 96 82 82 3291 5203 2926 1920 1522 512 279 187 1352 
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ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 1334 ɦ3/ɫ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.2 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ ݖʑʐ, ˏ ܹ, ˍˏଷ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ 

180,00 0,00 180,00 0 180,00 0 
186,75 0,28 183,00 1203 183,00 1719 
190,75 0,45 186,00 2750 186,00 3929 
193,00 0,59 188,24 4297 188,28 6139 
195,25 0,78 189,93 5844 190,09 8349 
200,00 1,32 191,30 7391 191,70 10559 
203,00 1,99 192,57 8938 193,37 12769 
206,00 3,24 193,95 10485 - - 
208,00 4,99 - - - - 
209,40 6,88 - - - - 
210,00 8,60 - - - - 
211,00 9,50 - - - - 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3 
 
Ɍɚɛɥɢɰɚ 1.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ܳ, ɦ3/ɫ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 160 160 160 320 320 320 320 320 320 320 160 160 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ȼɨɞɨɯɪɚɧɢɥɢɳɚ 

4 4 2 -1 -1 3 4 3 3 3 4 4 

Ɏɢɥɶɬɪɚɰɢɹ 2 2 2 2 2 2 2 2 2 2 2 2 
ɂɫɩɚɪɟɧɢɟ - - - 1 1 1 2 1 1 1 - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 2 2 - -4 -4 - - - - - 2 2 
 
 ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆ℎ = Ͳ,ͷ ɦ. 
 ɇɉɍ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ 210 ɦ.  
 

1.2 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɩɟɫɱɚɧɧɢɤ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 800 
ɦɟɬɪɨɜ. Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 180 ɦɟɬɪɨɜ. 
 
 1.3 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-2012) ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 5 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 
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 1.4 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
 Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ ɫ ɩɟɪɫɩɟɤɬɢɜɨɣ ɧɚ ɪɚɡɜɢɬɢɟ ɪɟɫɩɭɛɥɢɤɢ ɋɚɯɚ 
(əɤɭɬɢɹ) ɫɨɫɬɚɜɥɹɟɬ 1500 Ɇȼɬ.  

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɢɡɨɥɢɪɨɜɚɧɧɚɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ. —  
 Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 5%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 8%.  
 Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN=8,9. 
 

1.5 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
  
 ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ȼɢɥɸɣɫɤɚɹ 
Ƚɗɋ-3 ɢ ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ. 
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2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

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

ɧɟɫɤɨɥɶɤɨ ɥɟɬ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɧɭɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɂɡɧɚɱɚɥɶɧɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ VI, VII , VIII ɢ  IX ɦɟɫɹɰɵ; ɤ 
ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ  X, XI , XII , I, II , III , IV ɢ V ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ 
ɫɱɢɬɚɟɦ ɫ ɧɚɱɚɥɚ ɩɨɥɨɜɨɞɶɹ. 
 Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

,                                                                                                         (2.1) 
 

ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; n = 50 - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.1 ɢ 2.2.   

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɍɚɛɥɢɰɚ 2.1– ɉɪɨɪɚɧɠɢɪɨɜɚɧɧɵɟ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɞɚɧɧɵɟ 

№ Ƚɨɞɵ 
ܳ˔˓ˈˇ, ˏଷ/˔ 

P, % № Ƚɨɞɵ 
ܳ˔˓ˈˇ, ˏଷ/˔ 

P, % 

1 1935-1936 876 2 24 1949-1950 616 51 
2 1968-1969 826 4 25 1942-1943 616 53 
3 1936-1937 767 6 26 1972-1973 616 55 
4 1952-1953 710 9 27 1955-1956 608 57 
5 1944-1945 710 11 28 1937-1938 606 60 
6 1938-1939 692 13 29 1941-1942 603 62 
7 1939-1940 689 15 30 1961-1962 598 64 
8 1964-1965 682 17 31 1946-1947 596 66 

1

m
P

n



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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
№ Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 

P, % № Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 
P, % 

9 1975-1976 677 19 32 1959-1960 591 68 
10   1963-1964 675 21 33 1962-1963 590 70 
11 1951-1952 674 23 34 1978-1979 589 72 
12 1947-1948 671 26 35 1958-1959 586 75 
13 1966-1967 664 28 36 1940-1941 584 77 
14 1954-1955 644 30 37 1979-1980 584 79 
15 1953-1954 641 32 38 1967-1968 582 81 
16 1950-1951 640 34 39 1980-1981 581 83 
17 1969-1970 633 36 40 1957-1958 580 85 
18 1943-1944 632 38 41 1965-1966 572 87 
19 1945-1946 632 40 42 1971-1972 567 89 
20 1948-1949 631 43 43 1977-1978 558 92 
21 1974-1975 629 45 44 1976-1977 550 94 
22 1973-1974 625 47 45 1956-1957 519 96 
23 1970-1971 618 49 46 1960-1961 384 98 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɧɠɢɪɨɜɚɧɧɵɣ ɪɹɞ ɞɥɹ ɦɚɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɜɨɞɧɵɯ ɥɟɬ 

ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 
Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 

P, 
% 

Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 
P, 
% 

Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 
P, 
% 

Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 
P, 
% 

1935-
1936 

2385 2 
1961-
196 

1631 51 
1936-
1937 

259 2 
1938-
1939 

117 51 

1968-
1969 

2316 4 
1937-
1938 

1615 53 
1941-
1942 

222 4 
1958-
1959 

115 53 

1952-
1953 

1866 6 
1949-
1950 

1611 55 
1943-
1944 

166 6 
1965-
1966 

113 55 

1938-
1939 

1842 9 1955-
1956 

1604 57 1944-
1945 

165 9 1973-
1974 

111 57 

1944-
1945 

1798 11 1962-
1963 

1603 60 1942-
1943 

161 11 1955-
1956 

110 59 

1936-
1937 

1785 13 1978-
1979 

1586 62 1939-
1940 

147 13 1980-
1981 

107 61 

1975-
1976 

1785 15 1940-
1941 

1573 64 1967-
1968 

146 15 1956-
1957 

103 63 

1963-
1964 

1778 17 1943-
1944 

1566 66 1966-
1967 

144 17 1970-
1971 

103 65 

1964-
1965 

1778 19 1979-
1980 

1565 68 1959-
1960 

137 19 1937-
1938 

102 67 

1939-
1940 

1772 21 1946-
1947 

1553 70 1964-
1965 

135 21 1976-
1977 

100 69 

1947-
1948 

1763 23 1957-
1958 

1547 72 1952-
1953 

132 23 1957-
1958 

97 71 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 
P, 
% 

Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 
P, 
% 

Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 
P, 
% 

Ƚɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ 
P, 
% 

1951-
1952 

1761 26 1980-
1981 

1529 74 1951-
1952 

130 26 1977-
1978 

96 73 

1969-
1970 

1735 28 1958-
1959 

1528 77 1947-
1948 

125 28 1979-
1980 

94 75 

1974-
1975 

1715 30 1942-
1943 

1525 79 1950-
1951 

124 30 1971-
1972 

93 76 

1966-
1967 

1706 32 1971-
1972 

1520 81 1963-
1964 

124 32 1940-
1941 

90 78 

1972-
1973 

1698 34 1959-
1960 

1498 83 1975-
1976 

123 34 1978-
1979 

90 80 

1954-
1955 

1689 36 1965-
1966 

1490 85 1953-
1954 

122 36 1974-
1975 

86 82 

1953-
1954 

1679 38 1977-
1978 

1484 87 1935-
1936 

122 38 1962-
1963 

83 84 

1950-
1951 

1673 40 1967-
1968 

1455 89 1954-
1955 

121 40 1961-
1962 

82 86 
 

1945-
1946 

1660 43 1976-
1977 

1449 91 1948-
1949 

119 43 1969-
1970 

81 88 

1948-
1949 

1654 45 1941-
1942 

1365 94 1949-
1950 

119 45 1968-
1969 

81 90 

1973-
1974 

1652 47 1956-
1957 

1353 96 1945-
1946 

118 47 1972-
1973 

75 92 

1970-
1971 

1649 49 1960-
1961 

1007 98 1946-
1947 

118 49 1960-
1961 

72 94 

 
ɉɨɫɬɪɨɢɦ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ. Ʉɪɢɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
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Ʉɪɢɜɚɹ ɫɪɟɞɧɟɝɨ ɝɨɞɚ
Ʉɪɢɜɚɹ ɦɟɠɟɧɢ
Ʉɪɢɜɚɹ ɩɨɥɨɜɨɞɶɹ

Q, ɦ3/ɫ

P, %
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ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɣ ɝɨɞ 
ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 1946 ɝɨɞ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɢɜɟɞɟɧɢɹ ɧɟ ɬɪɟɛɨɜɚɥɨɫɶ, ɩɨɷɬɨɦɭ ɪɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɨɫɬɚёɬɫɹ 
ɬɚɤɢɦ ɠɟ (ɬɚɛɥɢɰɚ 2.3). Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (1946) 

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

Qi90%, 
ɦ3/ɫ 

 
915 1591 800 448 155 119 91 82 78 78 78 997 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ, ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɝɨɞ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1954. ȼɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. 

 

ˉˈˏߙ  = ொˏˈˉ9బ%ொˏˈˉ˄˃ˊ = Ͳ,ͺͶ;                                                                                    (2.2) 

 
ɝɞɟ ܳˏˈˉଽ଴% – ɪɚɫɯɨɞ ɦɟɠɟɧɧɨɝɨ ɩɟɪɢɨɞɚ. 
 

ˎˑ˒ߙ            = ொ˒ˑˎఱబ%ொ˒ˑˎ˄˃ˊ = ͳ,Ͳ͵;                                                                                     (2.3) 

 
ɝɞɟ ܳ˒ˑˎହ଴% – ɪɚɫɯɨɞ ɩɨɥɨɜɨɞɶɹ. 
 
            Ɍɟɩɟɪɶ ɭɦɧɨɠɚɟɦ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ  ɩɨɥɨɜɨɞɶɸ ɧɚ ߙ˒ˑˎ, ɚ ɦɟɫɹɰɵ, 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɦɟɠɟɧɢ ɧɚ ߙˏˈˉ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɵɥ ɩɪɢɜɟɞёɧ 
ɤ ɬɢɩɢɱɧɨɦɭ. Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɪɚɫɯɨɞ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ ɛɵɥ ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɟɧ ɪɚɫɯɨɞɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɦɟɫɹɰɚ. 
ȿɫɥɢ ɷɬɨ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɩɪɨɢɡɜɨɞɢɦ ɤɨɪɪɟɤɬɢɪɨɜɤɭ: ɩɪɢɧɢɦɚɟɦ ɜ 
ɷɬɨɦ ɦɟɫɹɰɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɪɚɫɯɨɞ ɪɚɜɧɵɣ ɪɚɫɯɨɞɭ ɷɬɨɝɨ ɠɟ ɦɟɫɹɰɚ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɚ ɩɨɥɭɱɢɜɲɭɸɫɹ ɪɚɡɧɢɰɭ ɜɵɱɢɬɚɟɦ ɢɡ ɫɨɫɟɞɧɢɯ ɦɟɫɹɰɟɜ. ȼ 
ɬɚɛɥɢɰɟ 2.4. ɪɚɫɱёɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ. Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.4 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

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

Ȼɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 
Qi50%, ɦ3/ɫ 4727 2030 3497 2414 270 165 128 110 82 82 82 2345 1328 
Qiɩɪ50%, 

ɦ3/ɫ 4869 2091 3602 2486 227 139 108 92 69 69 69 2415 1353 
ɋ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Qiɤɨɪ50%, 
ɦ3/ɫ 

4774 2050 3532 2438 227 139 108 92 69 69 69 2368 1328 
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 Ɋɢɫɭɧɨɤ 2.3 – Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ 

ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ.  

ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ 
ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.5. 
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Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ 

 
 

ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɚ, ɫ ɭɱёɬɨɦ ɜɜɟɞёɧɧɵɯ ɜ ɪɚɛɨɬɭ Ƚɗɋ. (ɉɪɢɥɨɠɟɧɢɟ A, ɪɢɫɭɧɨɤ A.1,A.2). 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 

ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧ܲ௠௔௫ = ܽ + ܾ ∙ ሺ͵Ͳ଴ ∙ ݐ − ͳͷ଴ሻ,                                                                   (2.4) 

 
ɝɞɟ    ݐ − ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 
 ܽ, ܾ − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ 2.5, 2.6. 
 

 ܽ = ௉́ ˋˏ೘𝑎𝑥+௉ˎ ˈ˕೘𝑎𝑥ଶ ,                                                                                              (2.5) 

 

 ܾ = ௉́ ˋˏ೘𝑎𝑥−௉ˎ ˈ˕೘𝑎𝑥ଶ ,                                                                                              (2.6)   

 

at
ɡ bɫɭɬ

ɡ bt
ɡ Pt

ɡ, ɆВɬ aɥеɬ at
ɥ bɫɭɬ

ɥ bt
ɥ Pt

ɥ, ɆВɬ
0 2,04 -1,03 976 1,86 -0,84 632
1 2,28 -1,27 913 2,06 -1,04 606
2 2,3 -1,3 893 2,15 -1,14 586
3 2,3 -1,33 848 2,25 -1,25 565
4 2,3 -1,3 893 2,34 -1,33 561
5 2,34 -1,32 912 2,19 -1,2 564
6 2,36 -1,3 967 2,06 -1,07 580
7 1,55 -0,55 1091 1,5 -0,505 657
8 0,84 0,16 1278 0,85 0,15 745
9 0,16 0,834 1449 0,163 0,84 762
10 0,195 0,79 1426 0 1 855
11 0,292 0,68 1381 0,26 0,742 758
12 0,455 0,5 1312 0,49 0,508 790
13 0,39 0,575 1345 0,39 0,611 806
14 0,29 0,697 1404 0,26 0,742 823
15 0,33 0,641 1369 0,39 0,666 853
16 0,454 0,53 1378 0,62 0,38 775
17 0,098 0,9 1425 0,39 0,606 801
18 0 1 1500 0,49 0,508 790
19 0,126 0,84 1416 0,62 0,38 775
20 0,24 0,742 1410 0,66 0,313 747
21 0,29 0,707 1419 0,62 0,39 784
22 0,78 0,22 922 0,75 0,26 767
23 1,36 0,36 976 1,14 0,125 632

Чаɫы Pɫ
max, ɆВɬ

Зɢɦа Ʌеɬɨ

1500 0,824 0,57 0,849
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ɝɞɟ     ܲ́ ˋ௠ˏ௔௫ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɡɢɦɭ; 
 ܲˎ ˈ௠̞௔௫ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɥɟɬɨ.         
 ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ: 
 

 ௧̝ܲ ˓ = ܽ + ܾ ∙ ሺ͵Ͳ଴ ∙ ݐ − ͳͷ଴ሻ,                                                                     (2.7) 
 
ɂɬɨɝɢ ɪɚɫɱɟɬɨɜ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 
 
Ɍɚɛɥɢɰɚ 2.6 – Ɍɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ 
ɝɨɞɨɜɵɯ ɧɚɝɪɭɡɨɤ ݐ, ɦɟɫ Pmax Pɫɪ Ȼɟɬɬɚ ɫɭɬ 

1 1489 1166 0,824 
2 1406 1107 0,829 
3 1261 999 0,834 
4 1094 872 0,839 
5 949 761 0,844 
6 866 698 0,849 
7 866 698 0,849 
8 949 761 0,844 
9 1094 872 0,839 
10 1261 999 0,834 
11 1406 1107 0,829 
12 1489 1166 0,824 

 
 Ƚɪɚɮɢɤɢ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 

2.4 ɢ 2.5.   
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
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2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
 Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ 
ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑁ʒЭʠ ˄ы˕ = ݇ே ∙ ܳ˒ˑˎˈˊ ∙  (2.8)                                                                             ,ܪ
 

ɝɞɟ     ݇ே − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ே = ͺ,ͻ; 
ܪ  − ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ; 
 ܳ˒ˑˎˈˊ − ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ. 
 ɉɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ: 
ܪ  = ܼʑʐ − ܼʜʐ − ∆ℎ,                                                                                    (2.9) 

 
ɝɞɟ    ܼʑʐ −ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; 
 ܼʜʐ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ; 
 ∆ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ: 
 

 𝑁ʒЭʠ ˄ы˕ = ݇ே ∙ ܳ˅˘ˍ ∙  (2.10)                                                                              ,ܪ
 

ɝɞɟ    ܳ˅˘ˍ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ˏଷ/˔. 
 Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.7. 
 
Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

Ɇɟɫɹɰ ܳ˄ы˕, ˏଷ/˔ 
ܳ˒ˑ˕, ˏଷ/˔ 

ܼ˅˄ ˏ  
ܼʜʐ, ˏ  

ɇ, 
ɦ 

𝑁ʒЭʠ, 
Ɇȼɬ 

1 82 4 210,00 180,21 29,56 20 
2 78 4 210,00 180,20 29,58 19 
3 78 2 210,00 180,15 29,63 19 
4 78 -1 210,00 180,15 29,63 20 
5 997 -1 210,00 181,82 27,96 237 
6 915 3 210,00 181,67 28,11 218 
7 1591 4 210,00 182,79 26,99 364 
8 800 3 210,00 181,47 28,31 192 
9 448 3 210,00 180,84 28,94 109 
10 155 3 210,00 180,29 29,49 38 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
Ɇɟɫɹɰ ܳ˄ы˕, ˏଷ/˔ 

ܳ˒ˑ˕, ˏଷ/˔ 
ܼ˅˄ ˏ  

ܼʜʐ, ˏ  
ɇ, 
ɦ 

𝑁ʒЭʠ, 
Ɇȼɬ 

11 119 4 210,00 180,32 29,46 29 
12 91 4 210,00 180,24 29,54 22 

 
ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ 

ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.8 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ 𝑁˄ы˕ ɢ 𝑁˅˘ˍ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 ɫɭɦɦɚ 𝑁˓˃ˊː -21 -22 -21 -61 161 141 291 115 31 -42 -11 -18 1862 

 
ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɢɦ, ɱɬɨ ɫɪɚɛɨɬɤɭ ɧɭɠɧɨ  ɧɚɱɢɧɚɬɶ ɫ 10-ɨɝɨ ɦɟɫɹɰɚ. 
 
Ɍɟɩɟɪɶ ɨɬɨɛɪɚɡɢɦ ɪɚɛɨɬɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ 

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

 
 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
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Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
2.5 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 
Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ – ɨɩɪɟɞɟɥɟɧɢɟ 

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

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

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

ɨɬɦɟɬɤɢ ɇɉɍ=210 ɦ.  
ɋɪɚɛɨɬɤɭ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  
1.Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 

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

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.   
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ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɟ ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ. (ɉɪɢɥɨɠɟɧɢɟ A, ɬɚɛɥɢɰɚ A.1, A.2,). 

ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɦɨɳɧɨɫɬɹɦ ɩɨɥɭɱɢɥɚɫɶ 
ɪɚɜɧɨɣ 2,378 ɦɥɪɞ. ɤȼɬ*ɱ. ɉɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɨɬɦɟɬɤɚɦ ɪɚɜɧɨɣ 0,859 ɦɥɪɞ. ɤȼɬ*ɱ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɫɪɚɛɨɬɤɭ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨ ɩɟɪɜɨɦɭ ɫɩɨɫɨɛɭ. 

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

 

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 

ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
 

Ⱦɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 5 %, 
ɚɜɚɪɢɣɧɵɣ ɫɨɫɬɚɜɥɹɟɬ 8%. ɋ ɭɱёɬɨɦ ɷɬɨɝɨ ɪɚɫɫɱɢɬɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ: 

 𝑁˖˔˕.ʒЭʠ = 𝑁˅ы˕.˓˃˄.ʒЭʠ + 𝑁˓ˈˊʒЭʠ = ͵͹Ͳ Ɇȼɬ.                                                        (2.10) 
 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 𝑁ɭɫɬɌЭɋ = 𝑁ɪɚɛɌЭɋ + 𝑁ɚɜ.ɪɟз.ɌЭɋ + 𝑁ɧɚɝɪ.ɪɟз.ɌЭɋ .                                                             (2.11) 
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ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɭɱёɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ.  Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬɨ ɟɫɬɶ ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. ȼ Ɋɨɫɫɢɢ ɷɬɨ ɤɨɧɟɰ ɥɟɬɚ ɢ ɨɫɟɧɶ. ɉɪɢ ɷɬɨɦ, ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ 
ɊɭɫȽɢɞɪɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 30 ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ-1 ɪɚɡ ɜ 6 ɥɟɬ.  
 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8. 
 

 
Ɋɢɫɭɧɨɤ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ 
ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ : 
ʒЭʠሺܳʒЭʠሻܪ  = ∇ʑʐ − ʜʐሺܳʜʐሻݖ − ∆ℎ,       (3.1) 
  
ɝɞɟ ∇ʑʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ =∇ʜʞʢ = ʹͳͲ ˏ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ∇ʑʐ = ∇ʑʐ˓ = ʹͲͷ,ʹ ˏ,  ɞɥɹ 

ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ = ∇ʢʛʝ = ͳͻͷ,Ͷ ˏ; 
 ;ʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻݖ 
 ∆ℎ –ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 
Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ 
ɩɨɩɭɫɤɚ: 
 ܳ௠𝑖௡ = ͳ͸Ͳ ˏଷ ˔⁄  .   
  

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ܳʒЭʠ = 𝑁˖˔˕݇ே ∙  ʒЭʠ, (3.2)ܪ

  
ɝɞɟ 𝑁˖˔˕= 370 Ɇɜɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ; 
 ݇ே= 8,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 .ʒЭʠ – ɧɚɩɨɪ ɧɚ Ƚɗɋ, ɤɨɬɨɪɵɣ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨܪ 
 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ ˓ܪʒЭʠܪ√ , (3.3) 

  
ɝɞɟ ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 

ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 
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 ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ – ˓ܪ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 

ɪɢɫɭɧɤɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ Qʜʐ, ˏଷ ˔⁄  zʜʐ, ˏ H∇ʜʞʢ, ˏ H∇ʢʛʝ, ˏ H˓, ˏ HʒЭʠ, ˏ QʒЭʠ, ˏଷ ˔⁄  HʒЭʠ, ˏ QʒЭʠ, ˏଷ ˔⁄  
0 180,00 29,70 18,0 28,2 32,2 1352 25,2 1727 
150 180,29 29,41 17,7 27,9 31,7 1373 24,2 1693 
300 180,57 29,13 17,4 27,6 31,2 1395 22,7 1639 
450 180,85 28,85 17,1 27,3 30,7 1418 21,2 1584 
600 181,12 28,58 16,9 27,1 30,2 1441 19,7 1527 
750 181,39 28,31 16,6 26,8 29,7 1466 18,2 1468 
900 181,65 28,05 16,3 26,5 29,2 1491 16,7 1406 
1050 181,91 27,79 16,1 26,3 28,7 1517 15,2 1342 
1200 182,16 27,54 15,8 26,0 28,2 1544 13,7 1274 
1350 182,41 27,29 15,6 25,8 27,7 1571 12,2 1202 
1500 182,65 27,05 15,3 25,5 27,2 1600 10,7 1126 
1650 182,89 26,81 15,1 25,3 26,7 1630 9,2 1044 
1800 183,13 26,57 14,9 25,1 26,2 1661 7,7 955 
1950 183,35 26,35 14,6 24,8 25,7 1694 6,2 857 
2100 183,58 26,12 14,4 24,6 25,2 1727 4,7 746 
 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ 
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ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
௠௔௫ܪ  = ʹͻ,Ͷ ˏ. 

 
 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
 ܳ௠௔௫ = ͳ͹ʹ͹ ˏଷ ˔⁄ .  

 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
˓ܪ  = ʹͷ,ʹ ˏ. 

 
 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 
௠𝑖௡ܪ  = ͳͷ,Ͷ ˏ. 

 
  
3.2  ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ  

 
Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 

ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. 
ɉɪɢ ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ 
ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅ 30ɚ-ȼ ɢ ɉɅ 30ɛ-ȼ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ 
Ɍɭɪɛɢɧɚ      
ɉɅ30ɚ-ȼ 

Ɍɭɪɛɢɧɚ 
ɉɅ30ɛ-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 30 30 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 126 130 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ 
ɦɨɞɟɥɢ 

ηɦɨ 0,886 0,890 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

Q'1max, ɥ/ɫ 1770 1820 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.2 

ɉɚɪɚɦɟɬɪ 
Ɍɭɪɛɢɧɚ      
ɉɅ30ɚ-ȼ 

Ɍɭɪɛɢɧɚ 
ɉɅ30ɛ-ȼ 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,46 0,46 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 1,0 1,0 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 8 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ݒˏˑˇ 1,51 0,899 

  
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 

ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ : 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √DభˏDభఱ √ʜˏʜN˓భబ √νːνˏఱ ),                                    (3.4) 

 
ɝɞɟ ηˏ, Dଵˏ, ʜˏ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ʜN˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; νˏ, νː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ (˕˃˄ˎˋ˙˃ ͵.ʹ); ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ߝ = Ͳ,͹ͷ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N˃ = ͻ,ͺͳQଵ˓/ DଵଶHN˓√HN˓η˕ηˆ̝˓,                                                                   (3.5) 

 
ɝɞɟ Qଵ˓/ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͹). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′a = Nˆˠ˔˖˔˕Na ,                                                                                                     (3.6) 

 
ɝɞɟ Nˆˠ˔˖˔˕ = ͵͹Ͳ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ௔. 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 Na = N˖˔˕Za ,                                                                                           (3.7) 

Т
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ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ ˓ܪ√ ∙ ଵܦ∆ , (3.8) 

  
ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 

ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.2); 
 ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 

ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 

ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡ , 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 ݊′ூ = ݊˔ ∙ ܪ√ଵܦ ∙ ∆, (3.9) 

  
ɝɞɟ ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
 .௠𝑖௡ܪ ɢ ˓ܪ ,௠௔௫ܪ ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ – ܪ 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = 𝑁˃ͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ ˔˓. (3.10) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ˓, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 

 ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙ ∆, (3.11) 

  
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɵ ɩɪɢɥɨɠɟɧɢɹ 1 ɢ 2. 
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Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɵɯ ɬɭɪɛɢɧ, ɚ ɬɚɤɠɟ 
ɭɱɢɬɵɜɚɹ ɩɨɞɯɨɞɹɳɢɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞ ɪɚɫɫɦɚɬɪɢɜɚɟɦɭɸ ɬɭɪɛɢɧɭ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅ30ɛ-ȼ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1=7,1 ɦ, 
ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ Za = 4, ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nc = 100 ɨɛ/ɦɢɧ.  
 

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

ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɚɤɢɯ ɪɟɠɢɦɚɯ ɞɚɟɬ ɤɚɜɢɬɚɰɢɨɧɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɦɟɳɟɧɢɟ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ܪௌሺܳʜʐሻ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɱɢɫɥɟ ɪɚɛɨɬɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ 
Ƚɗɋ.  
 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌܪ  = ܤ − ܼʜʐሺܳʜʐሻͻͲͲ − 𝜎 ∙ ܪ + ܼʤ.ʞʚ., (3.12) 

  
ɝɞɟ ܤ = ͳͲ,͵ ˏ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 
 ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 
 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ; 
 ;ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼʜʐሺܳʜʐሻ – ܪ 
 ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 

ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɜɵɪɚɠɟɧɢɟ (ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ ܼʤ.ʞʚ. = Ͳ). 
 
Ɇɢɧɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 

  
 ݊′ூ = ͳͲͲ ∙ ͹,ͳ√ʹͻ,Ͷ ∙ ͳ,ͲͶ = ͳʹͺ,ʹ͹ ˏˋː−ଵ.  

 
Ⱦɥɹ ɷɬɨɣ ɬɨɱɤɢ: 

 𝜎 = Ͳ,Ͷʹ.   
 ܼʜʐሺܳʜʐሻ = ͳͺͲ,͹Ͷ ˏ.   
 
ɉɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɨɣ (3.12) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
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ௌܪ = ͳͲ,͵ − ͳͺͲ,͹ͶͻͲͲ − Ͳ,Ͷʹ ∙ ʹͻ,Ͷ − ͳ,ͷ = −͵,͹ͷˏ.  

 
Ɋɚɫɱёɬɧɚɹ ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 

 ݊′ூ = ͳͲͲ ∙ ͹,ͳ√ʹͷ,ʹ ∙ ͳ,ͲͶ = ͳ͵ͺ,ͷͶ ˏˋː−ଵ.  

 
Ⱦɥɹ ɷɬɨɣ ɬɨɱɤɢ: 

 𝜎 = Ͳ,͸ͳ.  
 ܼʜʐሺܳʜʐሻ = ͳͺͲ,ͺ͵ ˏ.  

 
ɉɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɨɣ (3.12) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 

ௌܪ  = ͳͲ,͵ − ͳͺͲ,ͺ͵ͻͲͲ − Ͳ,͸ͳ ∙ ʹͷ,ʹ − ͳ,ͷ = −͸,͹͹ ˏ.  

 
Ⱦɚɧɧɵɣ ɪɟɠɢɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ. 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
 ݊′ூ = ͳͲͲ ∙ ͹,ͳ√ͳͷ,Ͷ ∙ ͳ,ͲͶ = ͳ͹͹,ʹ͵ ˏˋː−ଵ. 

 
 

Ⱦɥɹ ɷɬɨɣ ɬɨɱɤɢ: 
 𝜎 = Ͳ,Ͷʹͷ  
 ܼʜʐሺܳʜʐሻ = ͳͺͲ,ͷͷ ˏ.  

 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 

ௌܪ  = ͳͲ,͵ − ͳͺͲ,ͷͷͻͲͲ − Ͳ,Ͷʹͷ ∙ ͳͷ,Ͷ − ͳ,ͷ = ʹ,Ͳͷ ˏ.  

 
ȼɵɛɢɪɚɟɬɫɹ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ: 

ௌܪ  = −͸,͹͹ ˏ.  
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3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 

 ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ (ɩɪɢɥɨɠɟɧɢɟ 4) ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 ℎ = ͳ,͵ͷʹ ∙ ଵܦ = ͳ,͵ͷʹ ∙ ͹,ͳ = ͻ,͸ ˏ. (3.13) 
 
 Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
˘˅.ˍ.˔ܦ  = ͳ,͸͸͵ ∙ ଵܦ = ͳ,͸͸͵ ∙ ͹,ͳ = ͳͳ,ͺͳˏ. (3.14) 
 
 ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝜑˔.ˍ = ͳͺ͹,ͷ°.  
 
 ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
˒˔ܤ  = ʹ,͸ͻͷ ∙ ଵܦ = ʹ,͸ͻͷ ∙ ͹,ͳ = ͳͻ,ͳ͵ ˏ. 

 
(3.15) 

 Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = ͵,͹ͻͶ ∙ ଵܦ = ͵,͹ͻͶ ∙ ͹,ͳ = ʹ͸,ͻͶ ˏ. (3.16) 
 

ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
ଵܤ  = ʹ,͹͸ͷ ∙ ଵܦ = ʹ,͹͸ͷ ∙ ͹,ͳ = ͳͻ,͸͵ ˏ. (3.17) 
 
 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ, ɭɱɢɬɵɜɚɹ ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ) ɫɬɪɨɢɬɫɹ ɛɟɬɨɧɧɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ. 
 

3.5 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ.  

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [2] ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 
Ɇɇɍ 16/1 – 40. 
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Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 16/1-40 
ɜɦɟɫɬɢɦɨɫɬɶɸ 16 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ=40 
ɤɝɫ/ɫɦ2. 

 
3.6 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ [2] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ 

ɜɵɛɢɪɚɟɦ ɗȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ 
ɡɨɥɨɬɧɢɤɚ 150 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-150. 
 
          3.7 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. ɉɪɢɧɢɦɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɬɢɩɚ ɋȼ-1160/135-60. 
 

3.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɚɡɦɟɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

,
cos

a
ɧɨɦ

N
S                  (3.18) 

  
ɝɞɟ cos  =0,8. 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌  = ʹ ∙ ݂ ∙ ͸Ͳ݊௖ , (3.19) 

  
ɝɞɟ ݊௖ − ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ: 
    ܵː = ேˆˈːୡ୭ୱ 𝜑 = ଵ଴ଷ଴,଼ = ͳʹͺ,͹ͷ ʛʑ ∙ ʏ.   (3.18) 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ: 
݌ʹ  = ʹ ∙ ݂ ∙ ͸Ͳ݊˔ = ʹ ∙ ͷͲ ∙ ͸ͲͳͲͲ = ͸Ͳ.  (3.21) 

  
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
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ܵ∗ = ܵːʹ݌ = ͳʹͺ,͹ͷ͸Ͳ = ʹ,ͳͷ ʛʑ ∙ ʏ.  (3.22) 

 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ: 
 𝜏∗ = ݌ʹ𝑖ܦߨ .  (3.23) 

  
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ: 
  𝜏∗ = 𝛼∗ܵܣ = Ͳ,Ͷͷ͸ ∙ ʹ,ͳͷ଴,ଶଷଽ = Ͳ,ͷͶͺ ˏ. (3.24) 

 
ɝɞɟ ߙ ˋ ܣ −ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 

 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ: 
𝑖ܦ  = 𝜏∗ ∙ ߨ݌ʹ = Ͳ,ͷͶͺ ∙ ͸Ͳ͵,ͳͶ = ͳͲ,Ͷ͹ˏ.  

 
(3.25) 

 
Ɉɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3.  

 
Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Sɧɨɦ, 
ɆȼȺ 

Pɧɨɦ, 
Ɇȼɬ 

cosɮ Uɧɨɦ, 
ɤȼ 

Iɧɨɦ, 
ɤȺ 

nɧɨɦ, 
ɨɛ/ɦɢɧ 

Ⱦɢɚɦɟɬɪ 
ɫɬɚɬɨɪɚ, 

ɦɦ 

ȼɵɫɨɬɚ
, ɦɦ 

ɋȼ-1160/135-60 128.7 103 0.8 13.8 5.38 100 13100 8100 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

1. ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ 
2. Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɥёɝɤɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɫɯɟɦɵ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɤɚɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɢ ɩɪɢ 
ɪɚɫɲɢɪɟɧɢɢ ɫɬɚɧɰɢɢ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 

3. ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
4. ɗɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɟɧɢ ɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɋɍ. 
ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 

ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 
 ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ 
ɩɪɢɧɰɢɩɭ. ȼɫɟ ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ 
ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ Ɋɍ. 

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

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 
4.1 ɢ 4.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɟɞɢɧɢɱɧɵɦɢ 
ɛɥɨɤɚɦɢ 

 

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ 
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4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

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

 S˓˃˔˚ = ʟʒ ːˑˏ−ʟ˔.ː.ୡ୭ୱφʒ = ଵ଴ଷ−ଷ,଴ଽ଴,଼ = ͳʹͶ,ͺ ʛʑ ∙ ʏ ,                                     (4.1) 

 
ɝɞɟ ̝ܲ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 125000/220-ɍ1. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 125000/220-ɍ1 Sːˑˏ, Ɇȼ∙ ʏ 

Uʜ, ɤȼ Uˍ, 
% 

∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
125 242 13,8 11 380 135 0,5 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫a୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ହ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ͵Ͷͳͳ ˚/ˆˑˇ.  (4.2) 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ͳ͵ͷ ∙ ͺ͹͵ͷ = ͳͳ͹ͻ,ʹ ʛʑ˕ ∙ ˚,                 (4.3) 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ S˓˃˔˚S˕ ːˑˏቁଶ ∙ τ = ଴,ଷ଼ଵ ∙ ቀଵଶସ,଼ଵଶହ ቁଶ ∙ ͵Ͷͳͳ = ͳʹͻʹ ʛʑ˕ ∙ ˚.       (4.4) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕.ʠʜଵ = ଵߚ ∙ ∆ܹ̆ ˘ + ଶߚ ∙ ∆ܹː ,                              (4.5) 
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ʗ˒ˑ˕ = ͷ,Ͷ͹ ∙ ͳͳ͹ͻ,ʹ + ͷ,Ͷ͹ ∙ ͳʹͻʹ = ͳ͵ͷͳ͹ ˕ы˔. ˓˖˄ˆˑˇ,                               

 
ɝɞɟ ߚଵ, ˕ଶ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ˍʑߚ  ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 
Ⱦɥɹ 4-ɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵ =  Ͷ ∙ ͳ͵ͷͳ͹ = ͷͶͲ͸ͺ ˕ы˔. ˓˖˄/ˆˑˇ.                                                

 
4.2.2 ɋɯɟɦɚ ɫ ɨɛɴɟɞɢɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ 2 

ɝɟɧɟɪɚɬɨɪɚ 
 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 
ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚ = ଶ∙ሺʟʒ ːˑˏ−ʟ˔.ː.ሻୡ୭ୱφʒ = ଶ∙ሺଵ଴ଷ−ଷ,଴ଽሻ଴,଼ = ʹͶͻ,͹ ʛʑ ∙ ʏ                            (4.6) 

 
ɝɞɟ ̝ܲ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 250000/220. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 250000/220 Sːˑˏ, Ɇȼ∙ ʏ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
250 242 13,8 11 650 240 0,45 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫a୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ହ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ͵Ͷͳͳ ˚ˆˑˇ,       (4.7) 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ʹͶ ∙ ͺ͹ʹ͵ = ʹͲͻ͵,ͷ ʛʑ˕ ∙ ˚,                 (4.8) 

 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ S˓˃˔˚S˕ ːˑˏቁଶ ∙ τ = ଴,଺ହଵ ∙ ቀଶସଽ,଻ଶହ଴ ቁଶ ∙ ͵Ͷͳͳ = ʹʹͳͳ,ͺ ʛʑ˕ ∙ ˚,       (4.9) 
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ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɨɛɴɟɞɢɧɟɧɧɨɝɨ ɛɥɨɤɚ: 

 ʗ˒ˑ˕.ʠʜଵ = ͷ,Ͷ͹ ∙ ʹͲͻ͵,ͷ + ͷ,Ͷ͹ ∙ ʹʹͳͳ,ͺ = ʹ͵ͷͷͲ ˕ы˔. ˓˖˄ˆˑˇ 

 
Ⱦɥɹ 2-ɯ ɛɥɨɤɨɜ: 

 ʗ˒ˑ˕.ʠʜଶ = ʹ ∙ ʹ͵ͷͷͲ = Ͷ͹ͳͲͲ ˕ы˔. ˓˖˄/ˆˑˇ.                                    
 

4.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ 
 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 
ɫɨɫɬɚɜɥɹɟɬ 3 % ɨɬ Sʒ ːˑˏ: 

 S˔.ː. = Ͳ,Ͳ͵ ∙ Pʒ ːˑˏୡ୭ୱφʒ = Ͳ,Ͳ͵ ∙ ଵ଴ଷ଴,଼ = ͵ͺ͸͵ ˍʑ ∙ ʏ.                          (4.10) 
 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ൒ S˔.ː. 
 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ 

«ɊɭɫȽɢɞɪɨ». 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-4000/10 ɍ1 . ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-4000/10 ɍ1  Sːˑˏ, Ɇȼ∙ ʏ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

4 10,5 6,3 6,5 33,5 5,2 
 

4.4 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-1160/135-
60 ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɈ "ɗɅɋɂȻ". 

 
Ɍɚɛɥɢɰɚ 4.4 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1160/135-60. 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, Ɇȼ·Ⱥ Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ ʟˆ ːˑˏ x "ୢ  x ′ୢ  xୢ 

128,7 103 13,8 0,8 0,22 0,32 1,05 
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4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ   ɪɚɫɱёɬɚ 
 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ = ݐ ∙ ʙʝʟʢ + n ∙ ʙʡ + m ∙ ʙʡ˔.ː.,                            (4.11) 
 

ɝɞɟ ʙʡ –ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ʙʡ˔.ː.-ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
      ʙʝʟʢ –ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ;  
       n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 

 m - ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
 t – ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ 
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ (4.11): 
 ʙଵ = ͵Ͳ ∙ ͳʹͲͺͲͲ + Ͷ ∙ ͳʹͲͲ + ʹ ∙ ͳͷͺͲͲ = ͵͸͸ͲͶͲͲ ˕ы˔. ˓˖˄. 
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ 
(4.11): 

 ʙଶ = ͵Ͳ ∙ ʹͺͲ͸ͲͲ + ʹ ∙ ʹͻʹͷ + ʹ ∙ ͳͷͺͲͲ = ͺͶͷͷͶͷͲ ˕ы˔. ˓˖˄.  
 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 
ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 

 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖,                                                 (4.12) 
 

ɝɞɟ ʔː– ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɪɨɰɟɧɬɧɨɣ ɫɬɚɜɤɟ ɡɚ 
ɯɪɚɧɟɧɢɟ ɫɪɟɞɫɬɜ ɜ ɛɚɧɤɟ ߙ (ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ); ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ʔː = Ͳ,ͳͷ. 

 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.12): 
 
Ɂଵ = Ͳ,ͳͷ ∙ ͵͸͸ͲͶͲͲ + ͳͳ͹ͺʹͳ = ͸͸͸ͺͺͳ ɬɵɫ. ɪɭɛ.                                          

 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.12): 
 
Ɂଶ = Ͳ,ͳͷ ∙ ͺͶͷͷͶͷͲ + ͶͶͳ͹ͳ,ʹ = ͳ͵ͳʹͶͺͺ ɬɵɫ. ɪɭɛ.                                       
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ɂɡ ɫɪɚɜɧɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɛɥɨɱɧɵɯ ɫɯɟɦ ɜɢɞɧɨ, ɱɬɨ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɜɚɪɢɚɧɬ 1 – ɫɯɟɦɚ ɫ ɩɪɨɫɬɵɦɢ 
ɛɥɨɤɚɦɢ. ɗɬɨɬ ɜɚɪɢɚɧɬ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. 
 

4.6 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ɋɍȼɇ ɢ ɦɚɪɤɢ 
ɩɪɨɜɨɞɨɜ 
 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 S∑ = nˆ ∙ ሺSˆ − S˔ːሻ;                              (4.13) 

 S∑ = Ͷ ∙ ሺͳʹͺ,͹ − ͵,ͺ͸ሻ = Ͷͻͻ,͵͸ ʛʑ ∙ ʏ.                                          
 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕;      ʙ = ͳ,ʹ;      cosφ˔ = Ͳ,ͺ.    

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = S∑ሺʙ∙Pː˃˕./ୡ୭ୱφ˔ሻ = ସଽଽ,ଷ଺ሺଵ.ଶ∙ଵଷହ/଴,଼ሻ = ʹ,Ͷ͹ ˛˕.        (4.14) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ + ͳ = ͵ ɲɬ. 
 I˓˃˄ = S∑୬ˎ∙√ଷ∙Uːˑˏ = ସଽଽ,ଷ଺ ଷ∙√ଷ∙ଶଷ଴ = Ͳ,Ͷͳ͹ ˍʏ.                           (4.15) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ αi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ Ͷͳ͹ = Ͷ͵͹,ͺ ʏ                 (4.16) 

 
ɝɞɟ αi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 

ɧɚɝɪɭɡɤɢ;  αʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ – 240/32. 
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͻͷ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ, (4.17) 

 I˒.˃˅ = Ͷͻͻ,͵͸ʹ ∙ √͵ ∙ ʹʹͲ = Ͳ,͸ͷͷ ˍʏ.  
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Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ.  

 
4.7 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 
 

Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

 ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɟɣ 150 ɤȼ ɢ ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 

 ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 

 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɬɪɟɦɹ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 

 ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ) ɫɜɹɡɢ ɞɜɭɯ Ɋɍ ɨɬɤɥɸɱɚɸɬɫɹ 
ɧɟ ɛɨɥɟɟ ɱɟɦ ɲɟɫɬɶɸ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɨɛɨɢɯ Ɋɍ ɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɱɟɬɵɪɶɦɹ – ɜ 
ɨɞɧɨɦ ɢɡ Ɋɍ; 

 ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ 
ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ 
ɷɬɨɦ ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ; 

 ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ Ɋɍ ɧɟ ɞɨɥɠɧɨ 
ɨɬɤɥɸɱɚɬɶɫɹ ɛɨɥɟɟ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɚ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ Ɋɍ – ɧɟ ɛɨɥɟɟ ɞɜɭɯ 
ɛɥɨɤɨɜ, ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɥɠɧɨ ɜɨɡɧɢɤɚɬɶ ɩɟɪɟɝɪɭɡɤɢ ɥɢɧɢɣ ɢ ɧɚɪɭɲɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ –7: 
- 3 ȼɅ 220 ɤȼ; 
- 4 ɛɥɨɤɚ; 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ", ɩɪɢɦɟɧɹɟɦ ɫɯɟɦɭ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɢ 
ɨɛɯɨɞɧɨɣ, ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɫɯɟɦɚ 13ɇ. ȼ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
4.3. 
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Ɋɢɫɭɧɨɤ 4.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ-220 ɤȼ 

 
     4.8 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 

4.8.1 Ɋɚɫɱёɬ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 
 

Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɟɞёɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
RastrWin. 

ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
4.4 
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Ɋɢɫɭɧɨɤ 4.4 - ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
 
ˆݔ  = ′′ௗݔ ∙ ௎˄˃ˊమௌːˑˏ,  (4.18) 

   
ݎ̂  = ˘ˆ𝜔∙ʡˆ,  (4.19) 

   
ɝɞɟ  ݔௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
 ܷ˄˃ˊ – ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
 ʡˆ = Ͳ,ͲͶͷ˔ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ; 
 ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

 
ˆݔ  = Ͳ,ʹʹ ∙ ଵହ,଻ହమଽଶ,ଶ = Ͳ,ͷͻ ʝˏ,   

   
ݎ̂  = ଴,ହଽଷଵସ,ଶ∙଴,଴ସହ = Ͳ,ͲͶ ʝˏ.   

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 
˕ݔ  = ௨ˍ%ଵ଴଴ ∙ ௎ʑʜమௌːˑˏ,   (4.20) 

   
ݎ̞  = ∆̱ܲ ∙ ௎ʑʜమௌːˑˏమ ,   (4.21) 

   
ɝɞɟ ݑˍ% - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܷʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ∆̱ܲ  – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
  
˕ݔ  = ଵଵଵ଴଴ ∙ ଶସଶమଵଶହ = ͷͳ,ͷͶ ʝˏ,    

   
ݎ̞  = Ͳ,͵ͺ ∙ ଶସଶమଵଶହమ = ͳ,Ͷʹ ʝˏ.     

   
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
 

˔ݔ  = ௎మ˄ௌˍ.ˊ,   (4.22) 

   
ݎ̝  = ˘˔ଶ଴,  (4.23) 
   

ɝɞɟ ܷ˄  – ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɵ; 
 ܵˍ.ˊ – ɦɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɵ; 
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˔ݔ  = ଶଷ଴మଵହ଴ = ͵ͷʹ,͹Ͳ ʝˏ,    

   
ݎ̝  = ͵ͷʹ,͹ͲʹͲ = ͳ͹,͹Ͳ ʝˏ.  

ɍɞɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ⱥɋ 240/32: 
 
ˇ˖,ˑݔ  = Ͳ,Ͷ͵ͷ ʝˏ/ˍˏ,  
   
 ˑݎ ,˖ˇ = Ͳ,ͳʹͳ ʝˏ/ˍˏ.  

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 220 ɤȼ: 

 
ˎ˅ݔ  = ˇ˖,ˑݔ ∙ ݈݊ , (4.24) 

   
ݎ˅  ˎ = ˑݎ ,˖ˇ ∙ ݈݊ , (4.25) 

   
ɝɞɟ ݈ – ɞɥɢɧɧɚ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. 
 
ˎ˅ݔ  = Ͳ,Ͷ͵ͷ ∙ ͻͷ͵ = ͳ͵,ͺ ʝˏ,  

   
ݎ˅  ˎ = Ͳ,ͳʹͳ ∙ ͻͷ͵ = ͵,ͺ ʝˏ.  

 
ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 

 
ˆܧ  = ͳ,ͳ͵ ∙ ܷ˄, (4.26) 
   

ɝɞɟ ܷ˄ – ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
  
ˆܧ  = ͳ,ͳ͵ ∙ ͳͷ,͹ͷ = ͳ͹,ͺ ˍʑ.                                                                        

 
ɗȾɋ ɫɢɫɬɟɦɵ: 
 

˔ܧ  = ʹ͵Ͳ ˍʑ.  
 
ɇɚ ɪɢɫɭɧɤɚɯ 4.5, 4.6, 4.7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 

ɩɪɨɝɪɚɦɦɵ «RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ, ɚ ɧɚ ɪɢɫɭɧɤɚɯ 4.8, 4.9 ɢ 4.10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ.  
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Ɋɢɫɭɧɨɤ 4.5 - ɍɡɥɵ 

 

 
Ɋɢɫɭɧɨɤ 4.6 - ȼɟɬɜɢ 

 

 
Ɋɢɫɭɧɨɤ 4.7 - Ƚɟɧɟɪɚɬɨɪɵ 

 

 
Ɋɢɫɭɧɨɤ 4.8 - ɋɨɫɬɚɜ ɞɥɹ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 
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Ɋɢɫɭɧɨɤ 4.9 - ɋɨɫɬɚɜ ɞɥɹ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 
 

 
Ɋɢɫɭɧɨɤ 4.10 - ɋɨɫɬɚɜ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 
Ɍɨɤ ɭɞɚɪɧɵɣ: 
 

 𝑖˖ˇ = √ʹ ∙ ௡଴ሺଷሻܫ ∙ ݇௬ , (4.27) 
   
ݎ̝  = ˘˔ଶ଴,  (4.28) 
   

ɝɞɟ ݇௬  – ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; 
 ;௡଴ – ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁܫ 

 
 ݇௬ = ͳ + ݁−଴.଴ଵ்௔ . (4.29) 

   
 ௔ܶ,ˠˍ = Σ𝜔ݔ ∙  Σ. (4.30)ݎ

 
ଵଶݔ  = ଵݔ + ଶݔ = ͵ͷʹ,͸͹ + ͳ͵,͹ͺ = ͵͸͸,ͶͶ ʝˏ, (4.31) 
   
ଵଶݎ  = ଵݎ + ଶݎ = ͳ͹,͸Ͷ + ͵,ͺ͵ = ʹͳ,Ͷ͸ ʝˏ. (4.32) 

 
ଷସݔ  = ଷݔ + ସݔ = ͷͳ,ͷͶ + Ͳ,ͷͻ = ͷʹ,ͳ͵ ʝˏ, (4.33) 
   
ଷସݎ  = ଷݎ + ସݎ = ͳ,Ͷʹ + Ͳ,ͲͶ = ͳ,Ͷ͹ ʝˏ. (4.34) 

 
ଷ−ଵଷݔ  = ଷସ݊ݔ = ͷʹ,ͳ͵Ͷ = ͳ͵,Ͳ͵ ʝˏ, (4.35) 

   
ଷ−ଵଷݎ  = ଷସ݊ݎ = ͳ,Ͷ͹Ͷ = Ͳ,͵͹ ʝˏ. (4.36) 

 
Σݔ  = ଵଶݔ ∙ ଵଶݔଷ−ଵଷݔ + ଷ−ଵଷݔ = ͵͸͸,ͶͶ ∙ ͳ͵,Ͳ͵͵͸͸,ͶͶ + ͳ͵,Ͳ͵ = ͳʹ,ͷͻ ʝˏ, (4.37) 

   
Σݎ  = ଵଶݎ ∙ ଵଶݎଷ−ଵଷݎ + ଷ−ଵଷݎ = ʹͳ,Ͷ͹ ∙ Ͳ,͵͹ʹͳ,Ͷ͹ + Ͳ,͵͹ = Ͳ,͵͸ ʝˏ. (4.38) 
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 ௔ܶ,ˠˍ = ͳʹ,ͷͻ͵ͳͶ.ʹ ∙ Ͳ,͵͸ = Ͳ,ͳͳͲ ܿ.  

   
 ݇௬ = ͳ + ݁−଴.଴ଵ଴,ଵଵ଴ = ͳ,ͻͳͶ.  

   
 𝑖˖ˇ = √ʹ ∙ ͷ,ʹͻͳ ∙ ͳ,ͻͳͶ = ͳͶ,͵ʹͳ ˍʏ.  

 
ɍɞɚɪɧɵɣ ɬɨɤ ɜ ɬɨɱɤɟ Ʉ-3 ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ: 
 

ହ−ଵଷݔ  = ହ଺݊ݔ = ͷʹ,ͳ͵͵ = ͳ͹,͵ͺ ʝˏ, (4.39) 

   
ହ−ଵଷݎ  = ହ଺݊ݎ = ͳ,Ͷ͹͵ = Ͳ,Ͷͻ ʝˏ (4.40) 

 
ଵସݔ  = ଵଶݔ ∙ ଵଶݔହ−ଵଷݔ + ଷ−ଵଷݔ = ͵͸͸,ͶͶ ∙ ͳ͹,͵ͺ͵͸͸,ͶͶ + ͳ͹,͵ͺ = ͳ͸,ͷͻ ʝˏ, (4.41) 

   
ଵସݎ  = ଵଶݎ ∙ ଵଶݎହ−ଵଷݎ + ହ−ଵଷݎ = ʹͳ,Ͷ͸ ∙ Ͳ,Ͷͻʹͳ,Ͷ͸ + Ͳ,Ͷͻ = Ͳ,Ͷͺ ʝˏ (4.42) 

 
ଵହݔ  = ଵସݔ + ଷݔ = ͳ͸,ͷͻ + ͷͳ,ͷͶ = ͸ͺ,ͳ͵ ʝˏ, (4.43) 
   
ଵହݎ  = ଵସݎ + ଷݎ = Ͳ,Ͷͺ + ͳ,Ͷʹ = ͳ,ͻ ʝˏ. (4.44) 

 
Σݔ  = ଵହݔ ∙ ଵହݔସݔ + ସݔ = ͸ͺ,ͳ͵ ∙ Ͳ,ͷͻͳ,ͻ + Ͳ,ͷͻ = Ͳ,ͷͻ ʝˏ, (4.45) 

   
Σݎ  = ଵହݎ ∙ ଵହݎସݎ + ସݎ = ͳ,ͻ ∙ Ͳ,ͲͶͳ,ͻ + Ͳ,ͲͶ = Ͳ,ͲͶ ʝˏ (4.46) 

 
 ௔ܶ,ˠˍ = Ͳ,ͷͻ͵ͳͶ.ʹ ∙ Ͳ,ͲͶ = Ͳ,ͲͶ͸ ܿ.  

   
 ݇௬ = ͳ + ݁−଴.଴ଵ்௔ = ͳ,ͺͲ͵. (4.47) 

   
 𝑖˖ˇ = √ʹ ∙ Ͷͳ,ͻͻʹ ∙ ͳ,ͺͲ͵ = ͳͲ͹,Ͳͺ͵ ˍʏ.  

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɢɦ ɜ 

ɬɚɛɥɢɰɟ 4.5. 
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Ɍɚɛɥɢɰɚ 4.5 - Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ 
Ɍɨɱɤɚ ɄɁ Ta iy,ɤȺ Iɩ0

(3) ,ɤȺ Iɩ0
(1) ,ɤȺ 

Ʉ−2  0,111 14,321 3,536 5,291 
Ʉ−3  0,046 107,083 41,992 − 
 
4.9 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
 

ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 
ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ 
ɩɪɨɜɨɞɧɢɤɨɜ. ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – 
ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ 
ɞɨɥɠɧɵ:  

1)  ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2)  ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

3)  ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ 
ɦɚɫɫɨɣ ɢ ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜɟɬɟɪ, ɝɨɥɨɥёɞ). ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ 
ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱёɬɟ Ʌɗɉ ɢ Ɋɍ; 

4)  ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
 

Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ - ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. ɉɪɢ ɪɚɛɨɬɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɧɢɯ. 
ɋɨɫɬɚɜɥɹɸɳɢɦɢ ɷɬɢɯ ɩɨɬɟɪɶ ɹɜɥɹɸɬɫɹ: ɩɨɬɟɪɢ ɜ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, 
ɨɛɦɨɬɤɚɯ, ɤɨɧɬɚɤɬɚɯ; ɩɨɬɟɪɢ ɨɬ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ, 
ɨɫɨɛɟɧɧɨ ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ; ɩɨɬɟɪɢ ɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

4.9.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ 
ɪɟɠɢɦɨɜ 
 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ4: 
ʒ,ɪɚɛ.ɦɚɯܫ  = ͳ,Ͳͷ ⋅ ʒ,ɧɨɦܫ = ͳ,Ͳͷ ⋅ ௌʒ,ɧɨɦ√ଷ⋅௎ʒ,ɧɨɦ

= ͳ,Ͳͷ ⋅ ଵଶ଼,଻√ଷ⋅ଵଷ,଼ =  ͷ,͸ͷ ɤȺ     ሺͶ.Ͷͺሻ 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 125000/220 ɍ1: 
Ɍଵ−Ɍଶ,ɪɚɛ.ɦɚɯܫ  = ͳ,Ͳͷ ⋅ ௌʡ,ɧɨɦ√ଷ⋅௎Ɍ,ɧɨɦ⋅௄˕ = ͳ,Ͳͷ ⋅ ଵଶହ√ଷ⋅ଶଶ଴⋅ଵ଻,ହ = ʹͲ Ⱥ.                   ሺͶ.Ͷͻሻ              
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ: 
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ʚଵ−ʚଶ,ɪɚɛ.ɦɚɯܫ  = ܵɪɚɛ.ɦɚɯ√͵ ⋅ ݊𝑊 ⋅ ܷɧɨɦ
= ܵʒଵ−ʒସ − ܵ˕˔ː√͵ ⋅ ݊𝑊 ⋅ ܷɧɨɦ

= Ͷ ⋅ ሺͳʹͺ,͹ − ͵,ͺ͸ሻ√͵ ⋅ ͵ ⋅ ʹʹͲ= Ͷ͵͸ Ⱥ;                                                                                                                           ሺͶ.ͷͲሻ 
ʚଵ−ʚଶ,ɪɚɛ.ɭɬɠܫ  = ܵʒଵ−ʒସ − ܵ˕˔ː√͵ ⋅ ሺ݊𝑊 − ͳሻ ⋅ ܷɧɨɦ

= Ͷ ⋅ ሺͳʹͺ,͹ − ͵,ͺ͸ሻ√͵ ⋅ ʹ ⋅ ʹʹͲ = ͸ͷͷ Ⱥ.             ሺͶ.ͷͳሻ 
 

4.10 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɜ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 

4.10.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɩɪɢɦɟɦ ɛɚɤɨɜɵɣ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ            
«ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ».  

ȼɵɤɥɸɱɚɬɟɥɢ  ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɬɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜɚɯ 220 ɤȼ. ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ 
ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. 

ȼɵɤɥɸɱɚɬɟɥɶ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɜɫɬɪɨɟɧɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɬɢɩɚ 
ɌȼȽ-220, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɜɜɨɞɵ ɜɵɤɥɸɱɚɬɟɥɹ. ɇɚ  ɩɨɥɸɫɵ 
ɜɵɤɥɸɱɚɬɟɥɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɲɟɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 
            Ɍɚɛɥɢɰɚ 4.6- ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220 

Uɧɨɦ, ɤȼ Uɧɚɢɛ.ɪɚɛ, ɤȼ Iɧɨɦ, Ⱥ Iɧɨɦ ɨɬɤɥ, ɤȺ 
220 252 3150 50 

 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ: 
 ʑɤ,ɧɨɪɦ = Iɬ

ଶ ⋅ tɬ,                                                                                         (4.52) 
 
ɝɞɟ tɬ=4 ɫ;  I˕=50 ɤȺ – ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
 ʑɤ,ɧɨɪɦ = ͷͲଶ ⋅ Ͷ = ͳͲͲͲͲ ɤȺ ⋅ ˔;                                                                   
 ʑɤ,ɪɚɫɱ = Iɩ.ɨଶ ⋅ ሺtɜ + tɪзሻ;                                                                                    ሺͶ.ͷ͵ሻ              
 ʑɤ,ɪɚɫɱ = ͸,ͻଶ ⋅ ሺ͵ + Ͳ,Ͳͳሻ = ͳͶ͵,ͷͷ ɤȺ ⋅ ˔;                                            

 ʑɤ,ɧɨɪɦ > ʑɤ,ɪɚɫɱ                                                                                          
 
ȼɵɤɥɸɱɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 
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4.10.2 ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ȼɵɛɢɪɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ- 220  ɩɪɨɢɡɜɨɞɫɬɜɚ «ɁɗɌɈ». 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ 

ɊȽ- 220 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɨɛɟɫɬɨɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɫ ɧɨɦɢɧɚɥɶɧɵɦ       
ɧɚɩɪɹɠɟɧɢɟɦ 220, ɫ ɫɨɡɞɚɧɢɟɦ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ, ɚ ɬɚɤɠɟ ɡɚɡɟɦɥɟɧɢɹ          
ɨɬɤɥɸɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɤɚɤ ɫ ɨɞɧɨɣ  
ɫɬɨɪɨɧɵ, ɬɚɤ ɢ ɫ ɞɜɭɯ ɫɬɨɪɨɧ.  

ɋɟɪɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɊȽ- 220 ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɚ ɞɥɹ ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɪɨɫɫɢɣɫɤɢɦ ɫɬɚɧɞɚɪɬɚɦ, ȽɈɋɌ Ɋ 52726-2007, ɚ ɬɚɤɠɟ ɩɨɥɧɨɫɬɶɸ 
ɚɞɚɩɬɢɪɨɜɚɧɵ ɤ ɪɨɫɫɢɣɫɤɢɦ ɭɫɥɨɜɢɹɦ. 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɡɚɪɹɞɧɵɯ ɬɨɤɨɜ ɜɨɡɞɭɲɧɵɯ ɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.7- ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȽ-220/1000 ɍɏɅ1 

Uɧɨɦ, ɤȼ Iɧɨɦ, Ⱥ Iɬɟɪɦ, ɤȺ Iɞɢɧ, ɤȺ 
220 1000 31,5 80 

 
4.10.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ      

«ɁɗɌɈ». 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɫɟɪɢɢ ɁɇɈȽ-220 ɡɚɡɟɦɥɹɟɦɵɣ ɨɞɧɨɮɚɡɧɵɣ 

ɫ ɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ 
ɢɡɦɟɪɟɧɢɹ, ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ.  

 
Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
• Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
• Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 3Ɋ; 
• ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 100; 
• ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼ⋅ ʏ: 150. 

 
4.10.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ  

 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ.  
Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ.  

ɍɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇ-ɉ1-220/146/10/550 ɩɪɨɢɡɜɨɞɫɬɜɚ «Ȼɚɥɬɷɧɟɪɝɨ». 
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4.11 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 
 

4.11.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

ɩɪɢɦɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-15 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 
Ƚɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɷɥɟɝɚɡɨɜɵɣ ɬɢɩɚ ȼȽȽ-15, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 15 ɤȼ. 
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-15 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 

Ɍɚɛɥɢɰɚ 4.8- ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-15 
Uɧɨɦ, ɤȼ Uɧɚɢɛ.ɪɚɛ, ɤȼ Iɧɨɦ, Ⱥ Iɧɨɦ ɨɬɤɥ, ɤȺ 

15 17,5 6300 50 
 

4.11.2 ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ȼɵɛɢɪɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-20 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɁɗɌɈ». 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ ɪɭɛɹɳɟɝɨ ɬɢɩɚ ɊȼɊɁ-20, 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɨɛɟɫɬɨɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɚ ɬɚɤ ɠɟ ɡɚɡɟɦɥɟɧɢɹ 
ɨɬɤɥɸɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȼɊɁ-20 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.9. 

 
Ɍɚɛɥɢɰɚ 4.9- ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȼɊɁ-20 

Uɧɨɦ, ɤȼ Iɧɨɦ, Ⱥ Iɬɟɪɦ, ɤȺ Iɞɢɧ, ɤȺ 
20 8000 100 250 

 
4.11.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15 ɩɪɨɢɡɜɨɞɫɬɜɚ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ». 
Ɂɚɡɟɦɥɟɧɧɵɣ ɨɞɧɨɮɚɡɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɫ ɥɢɬɨɣ 

ɢɡɨɥɹɰɢɟɣ ɁɇɈɅ-15, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ 
ɢɡɦɟɪɟɧɢɹ, ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 15 ɤȼ. 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
• Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
• Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 3Ɋ; 
• ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 100; 
• ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼ∙ ʏ: 25. 

 
4.11.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ  

 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. 
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Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ.  

ɍɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇ-15/17,5/10/550 ɍɏɅ1 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ 
«Ȼɚɥɬɷɧɟɪɝɨ». 

 
 
4.11.5 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɳɢɬ». 
ɒɢɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɫ ɥɢɬɨɣ ɢɡɨɥɹɰɢɟɣ ɌɒɅ-20, ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢɛɨɪɚɦ ɢɡɦɟɪɟɧɢɹ, 
ɡɚɳɢɬɵ ɚɜɬɨɦɚɬɢɤɢ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɫɥɭɠɢɬ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 20 ɤȼ. 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
• Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
• Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 10Ɋ; 
• ɇɨɦɢɧɚɥɶɧɨɟ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 5. 

 
4.11.6 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ ɢ ɫɟɬɟɜɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 

 
ȼɵɛɢɪɚɟɦ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ» (ɝ. 

Ɇɨɫɤɜɚ), ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. 
 ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ 

ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ. Ⱥɋ-Ɇ3 ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ 
ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ 15150 (ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ 55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
35°ɋ). Ⱥɋ-Ɇ3 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɝɪɭɩɩɟ ɉ ɩɨ ȽɈɋɌ 15150.  

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

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ  
ɫ ȽɈɋɌ 13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ  
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɉɨɞɤɥɸɱɟɧɢɟ 
ɤ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 0,4 ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. 
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 5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

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

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

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ ɋȼ-1160/135-60: 
• ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 

ɦɧɨɝɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ 
ɜɵɜɨɞɚɯ; 

• 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; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ-125000/220: 
• Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
• ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

• Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

• Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
• Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
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• Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  

• Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
• Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
• Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
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 220 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
• ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
• 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
• ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

(ɌɇɁɇɉ); 
• ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 

5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
  
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 

 
         ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ  ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ 
ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͷ͵ͺͲ ʏ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͺͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 

ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ                                                                ሺͷ.ͳሻܫ
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,                                                    ሺͷ.ʹሻܫ
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ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙  .ʜܫ
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,                                                                         ሺͷ.͵ሻܫ
 

ɝɞɟʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

ʛʏʙʠܫ  = ܧ ′′ௗݔ′̂′ ∙  ʜ.                                                                                                      ሺͷ.Ͷሻܫ
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.3): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ,ͳͲ,ʹʹ ∙ ͷ͵ͺͲ = ʹ͸ͻͲ ʏ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ʹ͸ͻͲ ∙ ʹʹ͸ͻͲͲ                                                                              ሺͷ.ͷሻ 
ʡܭ  > Ͳ,ʹ,  
 

ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 
ʡܫ) =  .ʛʏʙʠሻܫ

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵ 
 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ 

ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
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ʜʡܫ = ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ.                                                                                      ሺͷ.͸ሻ 
 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ.                                                                                         ሺͷ.͹ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

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

 
5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ  

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

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

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

ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ 
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ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, 
ɢɡɦɟɪɹɟɦɨɟ 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 ሺܷʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ + ʠʑʡ = Ͳ,ͲͲ͹ʹ + ͳ,Ͳʹ + Ͳ,ͲͲͺ + +Ͳ,ʹ͸ + Ͳ,ͳ͵                                                                                                          ሺͷ.ͺሻ 
Σܥ    = ͳ,Ͷʹͷ ˏˍʣ/˗˃ˊ˖ 
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ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ ,                                                                                    ሺͷ.ͻሻ 

 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ 
ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ 
ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ʹͶʹ√͵ = Ͷ͸,͸ ˍʑ,                                                 ሺͷ.ͳͲሻ 
 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳͲ,͹ ʏ.                                                                     ሺͷ.ͳͳሻ 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͷ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + ͳ,Ͷʹͷ = ͳͶ͸,ͳ ʑ.                                   

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,                                                                                   ሺͷ.ͳʹሻ 
 ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳͶ͸,ͳͳ͵,ͺ√͵ ∙ Ͳ,ͳ͵ , 
 ܷʠʟ ൒ ʹ,ͻ, 
 

ɝɞɟʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ܷ଴ 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 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ 
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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 ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 

 ʤ = ͳʙʡ + ʹ.                                                                                                          ሺͷ.ͳ͵ሻ 
 
ɉɪɢ ܭʡ = ͳ,ͳ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

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

 
5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                      ሺͷ.ͳͶሻ 

 
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. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ஼ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                      ሺͷ.ͳͷሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

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

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ʜܫଶܫ ,                                                                                                                 ሺͷ.ͳ͸ሻ 
 

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: 
ʓʝʞݐ  = ଶଶ∗ܫܣ ,                                                                                                          ሺͷ.ͳ͹ሻ 
 

ɝɞɟ ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = Ͳ,Ͳͺ; ܫଶʠʗʒʜ = Ͳ,Ͳͺ  .ʜܫ∙
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ              ݐʛʏʙʠ = ͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ.                                                                                   ሺͷ.ͳͺሻ 
 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,                                                                              ሺͷ.ͳͻሻ 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ.                                                                                                  ሺͷ.ʹͲሻܫ
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 

ʓʝʞݐ  = ʹͲͲ,ͳͷଶ ≈ ͺͺͲ ˔ 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ʹͲሺܫ∗ଶሻଶ ,                                                                                                         ሺͷ.ʹͳሻ 
 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙  ʠʟ.                                                                                        ሺͷ.ʹʹሻݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1. 
 

Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨ-

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 

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

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶʝʡʠሻ 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 ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
.ଶʠ.ʖܫ  ൑ ʦܭଶଶܫ = ͳͳ,͵ ∙ ሺݔௗ′′ + ʒݔ + ʡሻݔ = ͳͳ,͵ ∙ ሺͲ,ʹʹ + Ͳ,͵ʹ + Ͳ,ͳ͸ሻ == ͳ,ͳ ˑ. ˈ. ,                                                                                                               ሺͷ.ʹ͵ሻ  
 

ɝɞɟ ݔௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  ݔʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  ݔʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
 

ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ 
ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

.ଶʠ.ʖܫ  ൑ ʦܭଶʛʗʜଶܫ = ʦܭʛʗʜଶܫ ∙ √͵.                                                                                   ሺͷ.ʹͶሻ 
 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
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ʛʗʜܫ = ʙʖሺଶሻܫ = ʔ∑ʒʹሺ˘ˎ + ˘∑ʒሻ + ʔ஼ሺ˘˔ + ˘ˎ݊ − ͳሻʹ                                             ሺͷ.ʹͷሻ 

ʛʗʜ∗ܫ  = ͳ,ͳʹሺͲ,Ͳͻ + Ͳ,Ͳ͵ʹሻ + Ͳ,ͻͷ͸ቀͳ,͵ + Ͳ,ͲͻͶ − ͳቁ ʹ = ͷ,͹ͺͷ + Ͳ,͵ͷ͹ = ͷ,ʹͳ ˑ. ˈ. 
ܫ˄  = ܵ˄√͵ ∙ ܷ˄ூ = ͵͹Ͳ√͵ ∙ ʹ͵Ͳ = Ͳ,ͻʹͻ                                                                  ሺͷ.ʹ͸ሻ 
ʛʗʜ.ʒܫ  = ʛʗʜ/ሺ𝑁ˆˈː∗ܫ + 𝑁ˎሻ = ͷ,ʹͳ/ͺ = Ͳ,͸ͷͳ ɨ.ɟ.                                   ሺͷ.ʹ͹ሻ 

ʛʗʜܫ  = ʛʗʜ∗ܫ ∙ ܫ˄ = Ͳ,͸ͷͳ ∙ Ͳ,ͻʹͻ = Ͳ,͸ͲͶ ˍʏ                                             ሺͷ.ʹͺሻ 
.ଶʠ.ʖܫ  ൑ ʹ ∙ ʙʖሺଶሻܫ ∙ ʙʡ√͵ʙʦ

=  ʹ ∙ Ͳ,͸ͲͶ ∙ ͳ͹,ͷ√͵ͳ,ʹ =   ͳͶ,͸Ͷ ˍʏ                                ሺͷ.ʹͻሻ 

.ଶʠ.ʖܫ  = ͳ,ʹͷ ∙  ʜ                                                                                                 ሺͷ.͵Ͳሻܫ
 
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 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺ𝑰૚ሻ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ,                                                          ሺͷ.͵ͳሻܫ
 

ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.                                                                             ሺͷ.͵ʹሻܫ
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 
 

Ɍɚɛɥɢɰɚ 5.2 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
Ʉɪɚɬɫɧɨɫɬɶ 
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 ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. 
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ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ͳ,ʹ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ʹʹ ∙  ʜʝʛ,                                                                             ሺͷ.͵͵ሻܫ
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ͳ͵ͺ = ͸͸ ʑ.                                                         ሺͷ.͵Ͷሻ 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ 

ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ.          ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ ɑɚɝɞɚɣɫɤɨɣ 

Ƚɗɋ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ Ͷʹ,ͷ + Ͳ,ͷͅ ∙ ͻ,͹ = ͵ͷ,ͷ ʝˏ,               ሺͷ.͵ͷሻ 

 ܼଵʚ′ = √˘ଶˎ + ଶݎˎ = √ͺ,ͷଶ + Ͷ,͹ଶ = ͻ,͹ ʝˏ                                               ሺͷ.͵͸ሻ 
 

ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; 

 ܼʡ = Ͳ,ͳͳ ∙ ʹ͵Ͳ͵͹Ͳ ଶ = ͳͷ,͹͵ ʝˏ. 
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ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ͵͹Ͳ͵͹Ͳ + Ͳ,ͷͅ ∙ ͵͹Ͳʹ͵Ͳଶ ∙ ͻ,͹ = Ͳ,Ͳͻͺ , 
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͻͺ ∙ ͳ,Ͷͺ = Ͳ,ͳͶͷ ʝˏ,                                               ሺͷ.͵͹ሻ 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మଵଶ଼,଻ = ͳ,Ͷͺ. 
 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳͶͷ ∙ ͺͲͲͲͷͳ͵,ͺͲ,ͳ = ͳ,͸ͺ ʝˏ.                                                             ሺͷ.͵ͺሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͹ ʝˏ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͹ͳͲͲ = ͳ,ͳʹ ʝˏ, 
 

ɝɞɟܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

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

ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ʹ,ͳ − Ͳ,ͻͷͳ,Ͳͷ = ͵,Ͳͻ ˑ. ˈ. ,                                         ሺͷ.͵ͻሻ 

 
ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 
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ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ 
ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳ͵,Ͳͻ = Ͳ,͵ͳ ˑ. ˈ. ,                                                   ሺͷ.ͶͲሻ 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͲ,ͻͷ ∙ ͵,Ͳͻ = Ͳ,ʹͻ,                                               ሺͷ.Ͷͳሻ 
 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹͵,ͳͶ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͳͳ,ͳ = Ͳ,ʹͺ ˑ. ˈ. ,                                                                ሺͷ.Ͷʹሻ 
 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,ʹͺ ∙ ͳ͵,ͺଶͳʹͷ = Ͳ,Ͷʹ͹ ʝˏ.                                             ሺͷ.Ͷ͵ሻ 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,Ͷʹ͹ ∙ ͺͲͲͲ/ͷͳ͵ͺͲͲ/ͳͲͲ = Ͷ,ͻͷ ʝˏ,                                         ሺͷ.ͶͶሻ 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͷ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ʹͲͶ ʝˏ, ܼ஼ʛଶ = Ͳ,͸ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

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

 
5.2.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.                                   ሺͷ.Ͷͷሻܫ
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ͳ,ʹ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ʹ ∙  ʜʝʛ.ʟ.                                                                  ሺͷ.Ͷ͸ሻܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

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

 
 
 
 
 



73 
 

Ɍɚɛɥɢɰɚ 5.3  – 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) 

ɞɥɢɬɟɥɶ
ɧɨ 

210 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ʹ,ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ.                                                             ሺͷ.Ͷ͹ሻܫ

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ 

ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 

5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɒɗ1110Ɇ ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɄɊȺ». 

ɒɗ1110Ɇ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ 
ɛɥɨɤɨɜ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ.  
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Ʉɨɦɩɥɟɤɫ ɫɨɞɟɪɠɢɬ ɡɚɳɢɬɵ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ, 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɪɭɤɨɜɨɞɹɳɢɦɢ ɭɤɚɡɚɧɢɹɦɢ. 
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5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɬɚɛɥɢɰɟ 5.4 
 

Ɍɚɛɥɢɰɚ 5.4 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɬɧɨɫɢɬɟɥɶɧ
ɵɟ ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,5 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 1,68 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 5,04 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,1 - 

Ɂɉɇ ܷ > 

2ɫɬɭɩɟɧɶ  ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥ
ɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱ
ɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳͺ ∙  ʜ 0,27 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,5 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. ͳ,ʹͷ ∙  ʜ 4,2 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 3,6 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 3,7 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹ ∙  ʜʝʛ 4,1 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,098 1,7 Ɉɦ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,28 5 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 
ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,01 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ʹ ∙  ʜʝʛ.ʟ 4,5 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 8,21 Ⱥܫ
 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5 
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Ɍɚɛɥɢɰɚ 5.5 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

Ⱦɟɣɫɬɜɢɟ 
 
 
 
 
 
Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ ȼ

/Ƚ
 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ Ⱥ
ɊɁ

 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ ȼ

-1
10

 ɢ
 

ȼ-
Ɍɋ

ɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

    + + + + ܩ∆ܫ

ɁɁȽ 
ܷ଴ 

     + + + ݐ ଷ + + +     ܷ଴ݐ  +      ଶݐ +       ଵݐ

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + +      

2 ɫɬɭɩɟɧɶݐଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
      + + ଶݐ   +     ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
      + + ଶݐ   +     ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଶݐ   +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɪɭɫɥɨɜɨɟ ɡɞɚɧɢɟ Ƚɗɋ. 
 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱёɬɨɜ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ ɛɭɞɭɳɟɝɨ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɋɨɝɥɚɫɧɨ ɋɇɢɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» [2] ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I ɩɨ ɨɛɴёɦɭ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ [2]:  
௡ߛ  = ͳ,ʹͷ.  

 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 

 ∇ʒʞ = ∇ʜʞʢ + ℎௌ ,                                                                                                          ሺ͸.ͳሻ  
 
ɝɞɟ     ℎௌ − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ. 
 
 ℎௌ = ∇ℎ௦௘௧ + ℎ௥௨௡ଵ% + Ͳ,ͺ,                                                                               ሺ͸.ʹሻ  
 
ɝɞɟ     ∇ℎ௦௘௧ − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 
   ℎଵ% − ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
 hrun1% − ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; 
 ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ: 
 ∇ℎ௦௘௧ = ݇𝑊 ௪ଶݒ ∙ ݃ܮ ∙ ݀ ∙  ሺ͸.͵ሻ                                                                                   ,ߙݏ݋ܿ

 
ɝɞɟ     ݇𝑊 − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ, ݇𝑊 = ʹ,Ͳͳ ∙ ͳͲ−଺; ݒ − Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ݒ = ͳ͵ ɦ/ɫ; ܮ −ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɞɵ, ܮ = ͳͷʹͲ ˏ; 
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ߙ − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, ߙ = Ͳ; ݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
  ݀ = ∇ʜʞʢ − ∇ʓʜʏʹ = ʹͳͲ − ͳͺͳ,ͳʹ = ͳͶ,Ͷͷ ˏ.                                        ሺ͸.Ͷሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
 ∇ℎ௦௘௧ = ʹ,Ͳͳ ∙ ͳͲ−଺ ଵଷమ∙ଵହଶ଴ଽ,଼ଵ∙ଵସ,ସହ ∙ ͳ = Ͳ,ͲͲͶ ˏ;   
 ∇ℎ௦௘௧ = ʹ,Ͳͳ ∙ ͳͲ−଺ ଵଷమ∙ଵହଶ଴ଽ,଼ଵ∙ሺଵସ,ସହ+଴,ହ∙଴,଴଴ସሻ ∙ ͳ = Ͳ,ͲͲͶ ˏ.   
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 ݃ ∙ ଶݒܮ = ͻ,ͺͳ ∙ ͳͷʹͲͳ͵ଶ = ͺͺ,ʹ;                                                                           ሺ͸.ͷሻ 
 ݃ ∙ ݒݐ = ͻ,ͺͳ ∙ ͸ ∗ ͵͸ͲͲͳ͵ = ͳ͸ʹ͵Ͳ.                                                                 ሺ͸.͸ሻ 
 
ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɜɪɟɦɹ, ɡɚ 

ɤɨɬɨɪɨɟ ɪɚɡɜɢɜɚɟɬɫɹ ɨɞɧɚ ɞɥɢɧɚ ɜɨɥɧɵ, ɞɥɹ ɷɬɨɝɨ ɧɚɯɨɞɹɬɫɹ ɜɟɥɢɱɢɧɵ, ɫɜɟɞёɧɧɵɟ ɜ 
ɬɚɛɥɢɰɭ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1. ݃ ∙ ௪ܸଶܮ  

݃ ∙ ௪ܸݐ  ݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

2,1 0,025 4,0 0,08 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ℎ̅ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 2: 
 g ∙ TV୵ = ʹ,ͳ => T = ʹ,ͳ ∙ V୵g = ʹ,ͳ ∙ ͳ͵ͻ,ͺͳ = ʹ,͹ͺ˔ ,                                                     ሺ͸.͹ሻ 

 g ∙ h̅V୵ଶ = Ͳ,Ͳʹͷ => h̅ = Ͳ,Ͳʹͷ ∙ V୵ଶg = Ͳ,Ͳʹͷ ∙ ͳ͸ͻͻ,ͺͳ = Ͳ,Ͷ͵ ˏ .                                  ሺ͸.ͺሻ 
 
ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
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ௗ̅̅ߣ ̅ = ܶ̅ଶ ∙ ݃ʹ ∙ ߨ = ʹ,͹ͺଶ ∙ ͻ,ͺͳʹ ∙ ͵,ͳͶ = ͳʹ,Ͳ͹ ˏ.                                                                        ሺ͸.ͻሻ 
 
ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ > Ͳ,ͷ ∗ ௗ̅̅ߣ ̅,  
 ͳͶ,Ͷͷ > Ͳ,ͷ ∗ ͳʹ,Ͳ͹;  
 ͳͶ,Ͷͷ > ͸,Ͳ͵ͷ − ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ.  
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,Ͷ͵ ∙ ʹ,ͳ = Ͳ,ͻ ˏ,                                                             ሺ͸.ͳͲሻ 
 
ɝɞɟ    ܭ𝑖 − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ. 
 
 h run1%= kr∙kp∙ksp∙krun∙h1% , 
 
ɝɞɟ  k୰ ɢ k୮ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɨɜ – ɤɚɦɟɧɧɨɟ, 
ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɨ 4 ; kୱ୮ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ  ɭɝɥɚ 
ɧɚɤɥɨɧɚ ɨɬɤɨɫɚ ɤ ɝɨɪɢɡɨɧɬɭ;  k୰u୬ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ 
ɜɨɥɧɵ λୢ/hଵ%, ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ ɢ ɫtg φ. 
 k୰ = ͳ, k୮ = Ͳ,ͻ, kୱ୮ = ͳ,ͳ. 
 k୰u୬ = ͳ,ͳ ˒˓ˋ λୢ/hଵ% = ͳ͵,͵Ͷ. 
 
 h run1%=ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳ ∙ ͳ,ͳ ∙ Ͳ,ͻ =0,98 ɦ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɥɹɹ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (6.2), ɩɨɥɭɱɢɦ: 
 ℎௌ = Ͳ,ͲͲͶ + Ͳ,ͻͺ + Ͳ,ͺ = ͳ,͹ͺͶ ˏ,  
 
 Ɍɨɝɞɚ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ: 
 
 ∇ʒʞ = ∇ʜʞʢ + ℎௌ = ʹͳͲ + ͳ,͹ͺͶ = ʹͳͳ,͹ͺͶ ˏ. 
 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʞ = ʹͳͳ,͹ͺͶ ˏ. 
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6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
 ɂɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢɡɜɟɫɬɟɧ ܳ௠௔௫˓˃˔˚଴,ଵ% = ͶͷͶͷ ˏଷ/˔. 
 Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, 
ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ ɩɪɢ ɇɉɍ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ ɱɟɪɟɡ ȽȺ 
 ܳ˓˃˔˚ = ܳ௠௔௫˓˃˔˚଴,ଵ% − ܳʒʏ ∙ ሺ݊ − ͳሻ,                                                                       ሺ͸.ͳͳሻ 
 
ɝɞɟ   ܳ௠௔௫˓˃˔˚଴,ଵ% − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ; ܳʒʏ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ; ݊ − ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
 ܳ˓˃˔˚ = ͳͳͲͻͺ − Ͷ͵ͷ ∙ ሺͶ − ͳሻ = ͻ͹ͻ͵ ˏయ̝.  
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓˃˔˚௤˅ ,                                                                                                              (6.12) 

 
ɝɞɟ    ݍ˅ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ 
˅ݍ   = ͳ,ʹͷ ∙  ሺ͸.ͳ͵ሻ                                                                                                                  ,˓ݍ
 
ɝɞɟ    ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = ℎݒ ∙ ℎʜʐ = ͷ ∙ ͳʹ,ͳ = ͸Ͳ,ͷ ˏଷ̝ ,                                                                         ሺ͸.ͳͶሻ 

 
 ɝɞɟ    ݒℎ − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ݒℎ = ͷ ˏ̝ ; ℎНБ = −ɍНБߘ ɞɧɚߘ = ͳͻʹ,ͳ − ͳͺͲ = ͳʹ,ͳɦ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɤɨɬɨɪɚɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ  ∇ʜʐ = ݂ሺܳʜʐሻ ɩɪɢ ܳˑ˔ː ௠௔௫଴,଴ଵ%, ℎʜʐ = ͳʹ,ͳ ˏ. 
 
ɉɨ ɮɨɪɦɭɥɚɦ (6.13) ɢ (6.12) ɨɩɪɟɞɟɥɹɟɦ: 
˅ݍ  = ͳ,ʹͷ ∙ ͸Ͳ,ͷ = ͹ͷ,͸͵ ˏయ̝ ;  
ܤ  = ଽ଻ଽଷ଻ହ,଺ଷ = ͳʹͻ,Ͷͻ ˏ.   
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ȼ=130 ɦ. 
 



81 
 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɟɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ܾ = ͵Ͳ ˏ, ɬɨɝɞɚ ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ 
ɨɬɜɟɪɫɬɢɣ: 
 ݊ = ܤܾ = ͳʹͻ,Ͷͻ͵Ͳ = Ͷ,͵ͳ.                                                                            ሺ͸.ͳͷሻ 
 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ ɢ ɩɪɢɧɢɦɚɟɦ  ݊ = ͷ. 
ܤ  = ͷ ∙ ͵Ͳ = ͳͷͲ ˏ.  
 
ɉɨɫɤɨɥɶɤɭ ܾ = ͵Ͳ ˏ, ɬɨ ɲɢɪɢɧɚ ɛɵɤɚ: 
 ݀ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ܾ,                                                                                      ሺ͸.ͳ͸ሻ 
 ݀ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ͵Ͳ ˏ,  
 ݀ ൒ ሺ͵,͸ ÷ Ͷ,ͺሻ ˏ.  
 
ȼɵɛɢɪɚɸ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɫ ݀ = Ͷ ˏ. 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɚ: 
˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ͵Ͳ ∙ ͷ + ሺͷ − ͳሻ ∙ Ͷ = ͳ͸͸ ˏ.                    ሺ͸.ͳ͹ሻ 
  
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ  01Н , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ  02Н : 
଴ଵܪ  = ሺ ܳ˓˃˔˚݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ሺ ͻ͹ͻ͵Ͳ,Ͷͻ ∙ ͳͷͲ ∙ √ʹ ∙ ͻ,ͺͳሻଶଷ = ͻ,͹ ˏ,         ሺ͸.ͳͺሻ 

 
ɝɞɟ    ݉ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ, ݉ = Ͳ,Ͷͻ. 
 

଴ଶܪ  = ሺ ொ˓˃˔˚௠∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ∙௚ሻమయ,                                                                                   ሺ͸.ͳͻሻ  
 
ɝɞɟ     𝜎௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ, 𝜎௡ = Ͳ,ͺʹ; 𝜎˔ˉ − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ 𝜉 + ሺ݊ − ͳሻ ∙ 𝜉଴݊ ∙ ଴ଵܾܪ ,                                                         ሺ͸.ʹͲሻ 
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ɝɞɟ   𝜉 = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɛɵɤɨɜ ɜɨɞɨɫɥɢɜɚ; 𝜉଴ = Ͳ,Ͷͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଷ−ଵሻ∙଴,ସହଶ ∙ ଽ,଻ଷ଴ = Ͳ,ͻͷ,  
 

଴ଶܪ  = ሺ ଽ଻ଽଷ଴,ସଽ∙଴,ଽହ∙଴,଼ଶ∙ଵହ଴∙√ଶ∙ଽ,଼ଵሻమయ = ͻ,ͻ͹ ˏ.      
 
 ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ: 
 

ܪ  = ଴ଶܪ − 𝛼∙௩బమଶ∙௚ ,                                                                                                 ሺ͸.ʹͳሻ 
 
ɝɞɟ    α − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, α = ͳ,ͳ; ݒ଴ − ɫɤɨɪɨɫɬɶ ɜ ɠɢɜɨɦ ɫɟɱɟɧɢɢ ɩɪɟɞ ɩɥɨɬɢɧɨɣ:       
 

଴ݒ   = ொ˓˃˔˚ሺ∇ʜʞʢ−∇ʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻ = 
ଽ଻ଽଷሺଶଵ଴−ଵ଼଴ሻ∙ሺଵହ଴+ሺହ−ଵሻ∙ସሻ = ͳ,ͻ͹ ˏమ̝ ሺ͸.ʹʹሻ 

 
Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (4.21) ɨɩɪɟɞɟɥɹɟɦ: 
 

ܪ    = ͻ,ͻ͹ − ଵ,ଵ∙ଵ,ଽ଻మଶ∙ଽ,଼ଵ = ͻ,ͺ ˏ.      
 
Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ܪ˔˕ = ͳͲ ˏ. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ʜʞʢ − ˕˔ܪ = ʹͳͲ − ͳͲ = ʹͲͲ ˏ.                                                   ሺ͸.ʹ͵ሻ 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ˕˔ܪ = ʹͲͲ + ͳ,͸ ∙ ͳͲ = ʹͳ͸ ˏ.                 ሺ͸.ʹͶሻ 
 
Ɍɚɤ ɤɚɤ ∇ʒʞ = ʹͳͳ,͹ͺͶ ˏ ሺ˔ˏ. ˒ ͸.ͳሻ, ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ ɝɢɞɪɨɭɡɥɚ  
ɜɵɛɢɪɚɟɦ ɦɚɤɫɢɦɚɥɶɧɭɸ 216 ɦ. 

 
 ɉɪɨɜɟɪɤɚ Ɏɉɍ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ: 
 ܳ˓˃˔˚.˒ˑ˅. = ܳ௠௔௫˒ˑ˅଴,଴ଵ%. − ܳʒʏ ∙ ݊ = ͳʹ͸͹͹ − Ͷ͵ͷ ∙ Ͷ= ͳͲͻ͵͹ ˏଷ̝ ,                                                                           ሺ͸.ʹͷሻ 
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ɝɞɟ    ܳ௠௔௫˒ˑ˅଴,଴ଵ% − ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ.   
˅଴ଵ˒ˑܪ  = ሺ ܳ˓˃˔˚.˒ˑ˅݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ሺ ͳͲͻ͵͹Ͳ,Ͷͻ ∙ ͳͷͲ ∙ √ʹ ∙ ͻ,ͺͳሻଶଷ == ͳͲ,Ͷ ˏ.                                                                                               ሺ͸.ʹ͸ሻ 
 
˅଴ଶ˒ˑܪ                                                                       = ሺ ܳ˓˃˔˚.˒ˑ˅݉ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ == ሺ ͳͲͻ͵͹Ͳ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻͷ ∙ ͳ ∙ ͳͷͲ ∙ √ʹ ∙ ͻ,ͺͳሻଶଷ= ͳͲ,͹ ˏ.                                                                                                  ሺ͸.ʹ͹ሻ 
 

˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − 𝛼∙௩బ˒ˑ˅మଶ∙௚ ;                                                                                               ሺ͸.ʹͺሻ 
˅଴˒ˑݒ  = ொ˓˃˔˚.˒ˑ˅ሺ∇ʜʞʢ−∇ʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻ = 

ଵ଴ଽଷ଻ሺଶଵ଴−ଵ଼଴ሻ∙ሺଵହ଴+ሺହ−ଵሻ∙ସሻ = ʹ,ʹ ˏమ̝ .                 ሺ͸.ʹͻሻ 
 
ɉɨ ɮɨɪɦɭɥɟ (6.27): 
˅ˑ˒ܪ  = ͳͲ,͹ − ଵ,ଵ∙ଶ,ଶమଶ∙ଽ,଼ଵ = ͳͲ,Ͷ͹ ˏ.  
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ = ∇ʒʑ + ˅ˑ˒ܪ = ʹͲͲ + ͳͲ,Ͷ͹ = ʹͳͲ,Ͷ͹ ˏ.                                 ሺ͸.͵Ͳሻ 
 
ȼɵɜɨɞ: ɨɫɬɚɜɥɹɟɦ ɡɚɞɚɧɧɭɸ ∇ʣʞʢ = ʹͳʹ ˏ, ɬ.ɤ. ɨɧɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
 
ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ. 
                                                                                                                                                      
 ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ 
ɬɢɩɚ Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. 
Ɍɚɛɥɢɰɚ 6.2 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ 
ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͳͲ ˏ. 
x y x y X y x y 
0 1,26 12 3,94 24 18,94 36 40,31 
1 0,36 13 4,75 25 19,6 37 42,49 
2 0,36 14 5,64 26 21,22 38 44,71 
3 0,07 15 6,61 27 22,89 39 46,98 
4 0 16 7,64 28 24,62 40 49,3 
6 0,27 18 9,87 30 28,24 42 51,2 
7 0,6 19 11,08 31 30,13 43 53,22 
8 1,0 20 12,35 32 32,07 44 54,96 
9 1,46 21 13,69 33 34,05 45 57,01 
10 2,56 22 15,08 34 36,09 48 59,16 
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6.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
 

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 

 
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɪɭɫɥɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ 𝛼∙ொమ˓ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻమ∙௚య = √ ଵ,ଵ∙ଽ଻ଽଷమሺଵହ଴+ሺସ−ଵሻ∙ଷሻమ∙ଽ,଼ଵయ = ͹,͸ ɦ.                          (6.31)  

 
ȼɵɱɢɫɥɢɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ʓʜʏ = ʹͳͲ − ͳͺͲ = ͵Ͳ ɦ.                                          (6.32) 
 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɸɬ ξc ɢ cξ′′. 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 
 hc′ = ξc∙hɤɪ =0,21∙ ͹,͸ =1,61 ɦ, 
 
hc′′ = ξ′′c∙hɤɪ =ͳ,͸ͳ ∙7,6=12,2 ɦ 
 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ℎʜʐ = ͳ͵,͸ ˏ. 
 ℎʜʐ > ℎ′′௖  ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. 
 
6.4.1 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 
  
Ⱦɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
ʞܮ   = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳʹ,ʹ − ͳ,͸ͳሻ = ͷ͵,ͻ͵ ˏ.           (6.33) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ: ܮʑʝʓ = ʞܮ = ͷͶ ˏ.  
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. 
Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 
ʑߜ  = Ͳ,ͳͷ ∙ ௖ݒ ∙ √ℎ௖̀ = ͹,Ͳ ˏ,                                                                  (6.34) 



85 
 

 
ɝɞɟ ݒ௖ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

௖ݒ            = ொ𝑝஻˒∙ℎ೎̀ = ଽ଻ଽଷଵ଺଺∙ଵ,଺ଵ = ͵͸,͸ ˏ̝.                                                                 (6.35) 

            ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ߜʑ = ʹ,ͷ ˏ.  
 ȼɨɞɨɛɨɣ ɚɧɤɟɪɭɟɦ ɜ ɫɤɚɥɭ. 
 
6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ ɫɨɨɪɭɠɟɧɢɹ 
ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɫɦ. ɪɢɫɭɧɨɤ 6.4). 
ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. 
 

Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 
ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɲɢɪɢɧɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 
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௡ூܤ = ℎ√ߩ˄ߩ௪ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ − ଵߙ  ,                                                          ሺ͸.͵͸ሻ 
 
ɝɞɟ   ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ʹͳͲ − ͳ͹͹,ͷ = ͵ʹ,ͷ ˏ.                               (6.37)  
      
 ∇˒ˑˇ = ∇ˇː˃ − ʹ,ͷ = ͳͺͲ − ʹ,ͷ = ͳ͹͹,ͷ ˏ.  
  𝝆˄ ɢ 𝝆𝒘 – ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
௡ூூܤ  = 𝜑݃ݐ௡ℎߛ ቀߩ˄ߩ௪ + ݊ −  ଵቁ ,                                                                       ሺ͸.͵ͺሻߙ

 
ɝɞɟ  ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 
      tgφ=0,7. 
 
Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. 

 
Ɋɢɫɭɧɨɤ 6.5 –  ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬I = fሺnሻ ɢ B୬II = fሺnሻ 
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Ɍɚɛɥɢɰɚ 6.3 - Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻ ɢ ܤ௡ூூ = ݂ሺ݊ሻ 
n Bn' Bn'' 
0 23,57798 19,06015 

0,1 23,39401 20,11905 
0,2 23,33364 21,30252 
0,3 23,39401 22,63393 
0,4 23,57798 24,14286 
0,5 23,89448 25,86735 
0,6 24,35978 27,85714 
0,7 25 30,17857 
0,8 25,85561 32,92208 
0,9 26,98978 36,21429 
1 28,50439 40,2381 

 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ  𝑩 = ૛૜, 𝟓 ɦ ɩɪɢ n=0,36. 
 
Ȼɵɤɢ 
 
ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɩɪɨɥɟɬɵ 
ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  
Ɋɚɧɟɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɲɢɪɢɧɚ ɛɵɤɚ  ݀ = Ͷ ˏ ( ɫɦ. 6.2.1 ). Ɋɟɠɭ ɩɨ ɛɵɤɭ. 
Ɍɨɥɳɢɧɚ ɲɟɣɤɢ ɛɵɤɚ: 
.˄.˛ߜ  ൒ Ͳ,ͺ ÷ ͳ,ͷ ˏ.  
 
ɉɚɡɵ ɪɟɦɨɧɬɧɨɝɨ ɢ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɨɜ ɪɚɡɦɟɪɚɦɢ 0,5*0,5. 
 
ɍɫɬɨɢ 
 
ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ 
ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ, ɢɥɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ 
ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ ɡɟɦɥɹɧɨɣ ɢɥɢ ɛɟɪɟɝɭ; 
ɬɚɤɠɟ ɨɧɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ ɢ ɦɨɫɬɨɜ. 
ɍɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ  ɦɟɠɞɭ ɡɞɚɧɢɟɦ Ƚɗɋ ɢ ɜɨɞɨɫɛɪɨɫɨɦ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ ɩɨɬɨɤɚ ɜ ɇȻ ɡɚ ɡɞɚɧɢɟɦ Ƚɗɋ ɨɬ ɫɛɨɣɧɵɯ ɬɟɱɟɧɢɣ. 
 
Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 
ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ, ɩɪɢɧɢɦɚɟɦ 17 ɦ ɜ ɫɜɹɡɢ ɫ ɜɵɛɨɪɨɦ 
ɲɢɪɢɧɵ ɛɵɤɚ ɢ ɩɪɨɥɟɬɚ. 
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Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 
1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,2 
ɫɦ. 
 
Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧ.  
Ɋɚɡɦɟɪ ɫɦɨɬɪɨɜɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɦ 1,25*2 ɦ; ɛɭɪɨɜɨɣ – 3,5*4 ɦ. ɉɨ ɜɵɫɨɬɟ 
ɝɚɥɟɪɟɢ ɭɫɬɪɚɢɜɚɟɦ ɱɟɪɟɡ ɤɚɠɞɵɟ 14 ɦ. 
Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 
ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ, 
ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɪɟɧ, ɩɪɢɭɪɨɱɟɧɧɵɯ ɤ ɹɪɭɫɚɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ ɢɦɟɸɳɢɯ 
ɜɵɯɨɞɵ ɜ ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɚɯ ɩɥɨɬɢɧɵ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 10 - 30 ɫɦ; 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ - 2 - 3 ɦ. ɉɪɢɧɢɦɚɸ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ 
ɞɢɚɦɟɬɪɨɦ 15 ɫɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɚ ɬɚɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ.  
6.5.2 ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 
ɨɱɟɪɬɚɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɮɥɸɬɛɟɬ, ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɞɢɟɧɬɨɜ ɢ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɩɨɬɨɤɚ ɩɪɢ ɜɵɯɨɞɟ ɟɝɨ ɜ ɇȻ. 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ 
ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙  (6.39)                                                                              ,ܤ
 
ɝɞɟ    ܤ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɉɪɢɧɢɦɚɟɦ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ʹ͵,ͷ ˏ,                                                                                                      
 ݈ଵ = ͳ,ͳ͹ͷ ÷ ʹ,͵ͷ = ʹ ˏ.  
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙  (6.40)                                                                            ,ܪ
 
ɝɞɟ     ܪ = ∇ʜʞʢ − ∇ʜʐ݉𝑖݊ = ʹͳͲ − ͳͺͳ,ʹ = ʹͺ,ͺ ˏ.  
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ɉɪɢɧɢɦɚɟɦ: 
 ℎˊ˃˅ = Ͳ,͹ ∙ ʹͺ,ͺ = ʹͲ,ͳ͸ ɦ.  
 
ɉɪɢɧɢɦɚɸ ℎˊ˃˅ = ʹͳ ɦ. 
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅.                                                                          (6.41) 
 
ɉɪɢɧɢɦɚɟɦ 
 ℎˇ˓ = Ͳ,͸ ∙ ʹͳ = ͳʹ,͸ ˏ.       
 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɸɬ ɛɨɥɟɟ 20-25 ɫɦ. ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ 
0,22 ɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ு∙ఊ௃ˍ˓ ,                                                                                              (6.42) 

 
ɝɞɟ    ∆ܪ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ, ∆ܪ = ͳ͹,ʹͺ ˏ ሺ˒. ͸.ͷ.͵ሻ: 
˓ˍܬ   − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ܬˍ˓ = ͳͷ.       
˅˃ˊߜ  = ଵ଻,ଶ଼∙ଵ,ଶହଵହ = ͳ,ͶͶ ˏ.    
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 ݈ଶ > Ͷ ˏ ˋ ݈ଶ > ఋˊ˃˅ଶ ; 

  ఋˊ˃˅ଶ = ଵ,ସସଶ = Ͳ,͹ʹ ˏ;  
 
ɉɪɢɧɢɦɚɸ ݈ଶ = ͷ ˏ. 
 
6.6 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɥɨɬɢɧɵ 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ. 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɫɥɟɞɭɸɳɟɝɨ ɫɥɭɱɚɹ: 
– ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, 
ɱɟɪɟɡ ɩɥɨɬɢɧɭ ɩɪɨɩɭɫɤɚɟɦ ɪɚɫɯɨɞ ɧɚ ɧɭɠɞɵ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
(ɨɫɧɨɜɧɨɣ). 
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6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ȽɌɋ ɜɵɩɨɥɧɹɟɦ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ.  
ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬɵ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɫɥɭɱɚɹ ɩɪɢ ɇɉɍ ɜ 
ȼȻ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɜɨɞɵ ɜ ɇȻ. 
ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ: 
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͵ʹͷ ∙ ͵Ͳ ∙ ͻ,ͺͳ ∙ ʹͶͲͲ͵Ͳ + Ͷ = ͸͹ͷʹ ˍʜˏ,       ሺ͸.Ͷͷሻ 
 
ɝɞɟ     ߩ˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; 
           ܵ ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɜ AutoCad; 
           ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
˄ߜ            − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
  ȼɟɫ ɛɵɱɤɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: ܩ˄ = ܵ˒ˎ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = ͵ͺͷ ∙ Ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳ͵Ͳ + Ͷ = ͳͲ͸͸ ˍʜˏ,             ሺ͸.Ͷ͸ሻ 
 
ɝɞɟ     ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 
 ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͵͹ͷ ∙ √͵͹ͷ ∙ ͻ,ͺͳ = ͵ͻͳͺ ˍʜ,            ሺ͸.Ͷ͹ሻ 
 
ɝɞɟ     ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺʹͳʹ − ʹͲͲ + Ͳ,ͷሻ ∙ ͵Ͳ = ͵͹ͷ ˏଶ.  ሺ͸.Ͷͺሻ 
 
 ȼɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɡɚɬɜɨɪ: 
 
 ܲ́ = ௪ߩ ∙ ݃ሺ∇ʜʞʢ − ∇ʒʑሻଶ ∙ Ͳ,ͷ ∙ ܾ = ͳͲͲͲ ∙ ͻ,ͺͳሺʹͳͲ − ʹͲͲሻଶ ∙ Ͳ,ͷ ∙ ͵Ͳ =ͳͶ͹ͳͷ ˍʜ                                                                                                             ሺ͸.Ͷͻሻ 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ.: 
 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ͵ͻͳͺ͵Ͳ + Ͷ = ͳͳͷ ˍʜˏ.                                                           ሺ͸.ͷͲሻ 
 
6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ ɝɢɞɪɚɜɥɢɤɢ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 

 ܶ˅ = ఘ˅∙௚∙ுమ˅ଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଷଶ,ହమଶ = ͷͳͺͳ ˍʜˏ ,                                                  ሺ͸.ͷͳሻ 
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ɝɞɟ     ܪʑ = ∇ʜʞʢ − ∇ʞʝʓ = ʹͳͲ − ͳ͹͹,ͷ = ͵ʹ,ͷ ˏ. 
- ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ˅ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,͹ଶʹ = ͸͹ ˍʜˏ,                                 ሺ͸.ͷʹሻ 
 
ɝɞɟ     ܪː = ∇ʢʜʐ݉𝑖݊ − ∇ʞʝʓ = ͳͺͳ,ʹ − ͳ͹͹,ͷ = ͵,͹ ˏ. 
 
6.6.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɢ ɫɢɥɚ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ  
 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ ɫɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɢ ɫɢɥɭ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɋɇɢɉ. 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ʹͳͲ − ͳͺͳ,ʹ = ʹͺ,ͺ ˏ,                                   ሺ͸.ͷ͵ሻ 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ʹͺ,ͺ = ͳͳ,ͷʹ ˏ,                                                       ሺ͸.ͷͶሻ 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ʹͺ,ͺ = ͷ,͹͸ ˏ,                                                         ሺ͸.ͷͷሻ 
 
ܪ∆  = ௗܪ − ௔௦ܪ = ʹͺ,ͺ − ͳͳ,ͷʹ = ͳ͹,ʹͺ.                                                 ሺ͸.ͷ͸ሻ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ. ɉɥɟɱɨ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɨ ɧɭɥɸ. 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ˒ܤ ∙ ሺ∇ʜʐ௠𝑖௡ − ∇˒ˑˇˑ˛˅ыሻ = = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ͵,ͷ ∙ ሺͳͺͳ,ʹ − ͳ͹͹,ͷሻ = ͺͷ͵ ˍʜ.                             ሺ͸.ͷ͹ሻ 
 
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 
ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD. 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ: 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͵ͻ,ͳ = ͳ͵͸ͷ ˍʜ.                         ሺ͸.ͷͺሻ 
 
6.6.4 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
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ː݌ = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ːʹቁ = ͳͲ ∙ Ͷ ∙ ଶ݃ݐ (Ͷͷ − ʹʹʹ) = ʹ͸,͹ ˍʜ/ˏଶ 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
 ʔː = ˓ː∙ℎːଶ = ଶ଺,଻∙ସଶ = ͷ͵,Ͷ ˍʜ/ˏଶ.  

 
 ȼɵɜɨɞ: ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɟɧɢɹ ɢ ɫɰɟɩɥɟɧɢɹ ɫɤɚɥɵ. 
 
6.6.5 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ 
A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ:  
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ∙ ቀ𝜆̅గ + ℎబଶ ቁ =              = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͻ ∙ (ͳʹ,ͳ͵,ͳͶ + Ͳ,ʹ͵ʹ ) = ͳ͹,ͷ ˍʜ,                     ሺ͸.ͷͻሻ 
 
ɝɞɟ     ℎଵ% − ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
ߣ̅           − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
           

 ℎ଴ = గ∙ℎభ%𝜆̅ = ଷ,ଵସ∙଴.ଽଵଶ,ଵ = Ͳ,ʹ͵.                                                                       ሺ͸.͸Ͳሻ 
 
 Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ вɨɥɧW ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
 

௖ݕ  = 𝜆̅ଶగ − ଷ଼ ℎଵ% = ଵଶ,ଵଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͳ,ͻ = ͳ,ͷͻ.                                             ሺ͸.͸ͳሻ 
 
 ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ 1,1 * %h1 ɧɚɞ ɍȼȻ, 

ɚ ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ 8 * %h1 ɍȼȻ. 
 
6.6.6 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 
ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+». 
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Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 

ɫɢɥɵ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ,ɤɇɦ ܶ˅  1,00 ՜ ͷͳͺͳ 13,1 67870 ܶː  1,00 ՚ 67 0,58 -38,9 0,95 ˄ܩ ՝ ͳͲͳ͵ 14,04 -14224 0,95 ˎ˒ܩ ՝ ͸ͶͳͶ 10,1 -64781 ܹ˅ ˊ˅ 1,00 ՛ ͺͷ͵ 0 0 ܹ˅ ˑˎː 1,00 ՜ ͳ͹,ͷ 2,68 47 ˗ܹ 1,00 ՛ ͳ͵͸ͷ 5,41 7382 ܳˊ 0,9 ՝ ͳͲͶ 74,21 -7681 ΣM -12519 ΣN˅ˈ˓˕ 9546 

 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɨ ɩɨɞɨɲɜɟ 

ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ): 
 Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 

 𝜎௬௨ = − ே஻೏ + ଺𝛴ெ஻೏మ = − ଽହସ଺ଶଷ,ହ + ଺∙ሺଵଶହଵଽሻଶଷ,ହమ = −ʹ͹Ͳ ˍʞ˃;                          ሺ͸.͸ʹሻ 

 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ʹ͹Ͳ ∙ Ͳ − ͳͲ ∙ ͵Ͳ ∙ ሺͳ − Ͳሻ = = −͵ͲͲ ˍʞ˃;                                                                                                                 ሺ͸.͸͵ሻ 
 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ ͵Ͳ + ሺ−ʹ͹Ͳሻሻ ∙ Ͳ = Ͳ;                  ሺ͸.͸Ͷሻ 
 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ʹ͹Ͳ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͵Ͳ ∙ Ͳ =−ʹ͹Ͳ ˍʞ˃;                                                                                                                     ሺ͸.͸ͷሻ 
 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͵Ͳ = −͵ͲͲ ˍʞ˃;                                                 ሺ͸.͸͸ሻ 
 
 Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 

 𝜎௬௧ = − ே஻೏ − ଺𝛴ெ஻೏మ = − ଽହସ଺ଶଷ,ହ − ଺∙ሺଵଶହଵଽሻଶଷ,ହమ = −ͷͶʹ ˍʞ˃;                               ሺ͸.͸͹ሻ 

 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ͷͶʹ ∙ Ͳ,͹ʹ͵ଶ − ͳͲ ∙ ͳ,ʹ ∙ሺͳ − Ͳ,͹͸ʹ͵ଶሻ = −͵ͳ͹ ˍʞ˃;                                                                     ሺ͸.͸ͺሻ 
 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −ሺͳͲ ∙ ͳ,ʹ − ͷͶʹሻ ∙ Ͳ,͹ʹ͵ = = ʹͲʹ ˍʞ˃;                                                                                                                   ሺ͸.͸ͻሻ 
 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −ͷͶʹ ∙ ሺͳ + Ͳ,͹ʹ͵ଶሻ + ͳͲ ∙ ͳ,ʹ ∙Ͳ,͹ʹ͵ଶ = −ͺͳͻ ˍʞ˃;                                                                                                  ሺ͸.͹Ͳሻ 
 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͳ,ʹ = −ͳʹ ˍʞ˃;                                              ሺ͸.͹ͳሻ 
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ɝɞɟ 𝜎௬௨, 𝜎௫௨, 𝜎௬௧ , 𝜎௫௧ − ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ; 
 𝜏௫௬௨ , 𝜏௫௬௧ − ɤɚɫɚɬɟɥɶɧɜɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ; 
 𝜎ଵ௨, 𝜎ଷ௨, 𝜎ଷ௧ , 𝜎ଵ௧ −ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ 
ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ; 
 𝑁 − ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɣ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
ௗܤ  − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ; 
 ݉௨, ݉௧ − ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ, ݉௨ = Ͳ, ݉௧ = Ͳ,͹ʹ͵; 
,ௗ௨ܪ  ௗ௧ܪ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɢ ɇȻ, ܪௗ௨ =͵Ͳ ˏ, ௗ௧ܪ = ͳ,ʹ ˏ. 
 ȼ ɩɪɢɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ 
ɩɪɢɧɢɦɚɟɦ ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ – ɫɨ ɡɧɚɤɨɦ «-». 
 Ɋɚɫɫɱɢɬɚɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4 
 
Ɍɚɛɥɢɰɚ 6.4 - Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɨ ɩɨɞɨɲɜɟ 
ɩɥɨɬɢɧɵ 𝜎௬௨, ̱ ʞ˃ −ʹ͹Ͳ 𝜎௬௧, ̱ ʞ˃ −ͷͶʹ 𝜎௫௨, ̱ ʞ˃ −͵ͲͲ  𝜎௫௧, ̱ ʞ˃ −͵ͳ͹ 𝜏௫௬௨ , ̱ ʞ˃ Ͳ 𝜏௫௬௧ , ̱ ʞ˃ ʹͲʹ 𝜎ଵ௨, ̱ ʞ˃ −ʹ͹Ͳ 𝜎ଵ௧, ̱ ʞ˃ −ͳʹ 𝜎ଷ௨, ̱ ʞ˃ −͵ͲͲ 𝜎ଷ௧, ̱ ʞ˃ −ͺͳͻ 
 
 ɉɪɨɜɟɪɹɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 

1) ɉɪɨɜɟɪɹɟɦ ɜ ɫɟɱɟɧɢɢ ɩɨ ɩɨɞɨɲɜɟ. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ଵ௖ߛ ∙ ᄕ𝜎ଷᄖ ൑ ܴ௕ ∙ ௖ௗߛ ,                                                                                 ሺ͸.͹ʹሻ 
 
ɝɞɟ       ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ 
ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ, ߛ௡ = ͳ,ʹͷ; 
ଵ௖ߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ߛଵ௖ = ͳ,Ͳ; 
 𝜎ଷ − ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 
 ܴ௕ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɋɇɢɉ 2.06.08-87 «Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ȽɌɋ»; 
௖ௗߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ, ߛ௖ௗ = ͳ,Ͳ. 
 

 ܴ௕ ൒ ఊ೙∙ఊభ೎∙ᄕ𝜎೘𝑎𝑥ᄖఊ೎೏ ; 
 

 ܴ௕ ൒ ଵ,ଶହ∙ଵ,଴∙ᄕ−଼ଵଽᄖଵ,଴ ; 
 
 ܴ௕ ൒ ͳͲʹ͵ ɤɉɚ. 
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 ɂɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤɥɚɫɫ 
ɛɟɬɨɧɚ ȼ 5, ɞɥɹ ɤɨɬɨɪɨɝɨ ܴ௕ = ʹ,ͺ ʛʞ˃. 
 

2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

 𝜎௬௨ ൑ Ͳ;  
 −ʹ͹Ͳ ˍʞ˃ ൑ Ͳ.  
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 ᄕ𝜎௬௨ᄖ ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨.                                                                                ሺ͸.͹͵ሻܪ
  ʹ͹Ͳ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͵ʹ,ͷ ɤɉɚ;  
 ʹ͹Ͳ ൒ ͺʹ ɤɉɚ.  
 
ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɫɨɛɥɸɞɚɸɬɫɹ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɫɨɨɪɭɠɟɧɢɟ 
ɩɪɨɯɨɞɢɬ ɩɨ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 
6.6.7 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ. ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɋɱɢɬɚɟɦ, ɱɬɨ ɫɞɜɢɝ ɩɥɨɫɤɢɣ. 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ܴ ∙ ܨ௖ௗߛ ∙ ଵ௖ߛ ൒  ௡,                                                                                                        ሺ͸.͹Ͷሻߛ

 
ɝɞɟ     ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ; 
ଵ௖ߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; 
௖ௗߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; 
 ܴ − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɢɟɫɹ ɫɞɜɢɝɭ): 
 
 ܴ = ˎ˒ܩ) + ˄ܩ + ܳˊ − ˗ܹ − ܹ˅ ˊ˅) ∙ 𝜑݃ݐ + ܿ ∙ 𝜔,                                     ሺ͸.͹ͷሻ 
 
ɝɞɟ    𝜔 − ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ 
ɧɚ 1 ɩ.ɦ. 𝜔 = ˒ܤ ∙ ͳ; ܨ − ˔ˇ˅ˋˆ˃ˡ˜˃ˢ ˔ˋˎ˃:  
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ܨ = ܶ˅ − ܶː + ܹ˅ ˑˎː,                                                                                        ሺ͸.͹͸ሻ 
 ܴ = ሺ͸ͶͳͶ + ͳͲͳ͵ + ͳͲͶ − ͳͳ͸ʹ − ͺͷ͵ሻ ∙ Ͳ,͹ + ͳ͵Ͳ ∙ ʹ͵,ͷ = ͸ͻͳ͸ ˍʞ˃; 
ܨ  = ͷͳͺͳ − ͸͹ + ͳ͹,ͷ = ͷͳ͵ͳ ˍʞ˃;  
 ͸ͻͳ͸ ∙ Ͳ,ͻͷͷͳ͵ͳ ∙ ͳ,Ͳ = ͳ,ʹͺ ; 
 ͳ,ʹͺ > ͳ,ʹͷ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ  
 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ 
ɚɜɚɪɢɣ ɧɚ Ƚɗɋ ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ, ɩɨɷɬɨɦɭ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, 
ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. 
Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɷɬɨɝɨ ɡɚɤɨɧɚ ɹɜɥɹɟɬɫɹ 
ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ 
ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ 
ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɟɬ ɫɨɛɫɬɜɟɧɧɢɤ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ 
ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ 
ȽɌɋ ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɢɫɚɧɨ ɨɛɨɫɧɨɜɚɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
 

7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ                   
ɪɚɛɨɬɧɢɤɨɜ Ƚɗɋ 
 

7.2.1 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 ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ 
ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ. 
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Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
Ƚɗɋ 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;  

• ɭɱɚɫɬɜɭɟɬ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
Ƚɗɋ;  

• ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɦɟɪɨɩɪɢɹɬɢɹ 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;  
• ȽɈɋɌ 12.0.230-2007 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ» [40]; 
• ɪɚɫɩɨɪɹɠɟɧɢɟ ɊȺɈ ȿɗɋ Ɋɨɫɫɢɢ ɨɬ 14.01.98 № 5ɪ «Ɉɛ 

ɭɬɜɟɪɠɞɟɧɢɢ ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ» [41]; 
• ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 

ɍɬɜ. ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 
№328 [42]; 

• ɊȾ 153-34.0-03.301-00 – «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ» [43]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22.07.2008 №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ [44]; 

• ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

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.  
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7.2.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ Ƚɗɋ   
 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 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. 

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. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

• 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; 

• 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 Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ; 

• 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 
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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, ɫɩɟɰɢɚɥɶɧɨɣ 
ɨɛɭɜɶɸ 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; 

• ɲɚɯɬɵ, ɤɨɥɨɞɰɵ ɢ ɲɭɪɮɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɩɪɨɱɧɵɦɢ ɢ 
ɩɥɨɬɧɵɦɢ ɳɢɬɚɦɢ ɢɥɢ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɜ ɦɟɫɬɟ 
ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ; 

• 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; 

• 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; 

http://docs.cntd.ru/document/1200000277
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• 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; 

• 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. 

 
7.2.3 Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɢ (ɪɚɛɨɬɨɞɚɬɟɥɢ ɢ ɞɪɭɝɢɟ ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ) ɢ ɪɚɛɨɬɧɢɤɢ 

ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ 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. 

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
7.3.1 Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
1. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɨɜ Ƚɗɋ 

ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɩɟɪɜɨɝɨ ɡɚɦɟɫɬɢɬɟɥɹ ɞɢɪɟɤɬɨɪɚ - ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ. 
2. Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɥɭɠɛ, ɨɬɞɟɥɨɜ, ɝɪɭɩɩ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɡɚɤɪɟɩɥɟɧɧɵɯ ɡɚ ɧɢɦɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, 
ɩɨɦɟɳɟɧɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚ ɫɨɯɪɚɧɧɨɫɬɶ ɢ ɝɨɬɨɜɧɨɫɬɶ ɤ ɪɚɛɨɬɟ 
ɡɚɤɪɟɩɥɟɧɧɵɯ ɡɚ ɧɢɦɢ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
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3. Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɥɢɱɧɨ ɨɬɜɟɱɚɟɬ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɢɦ ɩɪɚɜɢɥ ɢ 
ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɫɜɨɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɜ ɞɪɭɝɢɯ 
ɦɟɫɬɚɯ ɟɝɨ ɩɪɟɛɵɜɚɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ. 

4. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɦɟɳɟɧɢɣ ɩɪɢ ɢɯ ɚɪɟɧɞɟ 
(ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɨɝɨɜɨɪɟɧɨ ɜ ɞɨɝɨɜɨɪɟ) ɧɟɫɟɬ ɨɪɝɚɧɢɡɚɰɢɹ – 
Ⱥɪɟɧɞɚɬɨɪ. 

5. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɞɚɧɧɨɣ ɢɧɫɬɪɭɤɰɢɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɞɟɣɫɬɜɢɹ ɢɥɢ ɛɟɡɞɟɣɫɬɜɢɹ ɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
 
 7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
• ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
• ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
• ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
• ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
• ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ 

ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ 
ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ 
ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ 
ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ (ɞɪɟɧɱɟɪɚɦɢ), ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ 
ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ 
ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ 
ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɧɨɝɨ 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. 
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7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
 

1. ɇɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

3. ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ 
ɩɪɨɜɟɪɹɬɶɫɹ ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ 
ɫ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ. 

5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ 
ɩɨɦɟɳɟɧɢɹ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ 
ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɟɣ. 

6. Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

7. ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ 
ɫɚɦɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

8. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 

9. Ɋɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

10. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ 
ɨɞɧɨɫɦɟɧɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ 
ɫɝɨɪɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ. 

 
7.3.4 ɋɨɞɟɪɠɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɞɨɪɨɝ, ɩɨɞɴɟɡɞɨɜ ɤ ɡɞɚɧɢɹɦ ɢ 

ɫɨɨɪɭɠɟɧɢɹɦ 
 

1. Ɍɟɪɪɢɬɨɪɢɹ ɞɨɥɠɧɚ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɱɢɳɚɬɶɫɹ ɨɬ ɝɨɪɸɱɢɯ ɨɬɯɨɞɨɜ, 
ɦɭɫɨɪɚ, ɬɚɪɵ, ɨɩɚɜɲɢɯ ɥɢɫɬɶɟɜ ɢ ɩɪ. Ƚɨɪɸɱɢɟ ɨɬɯɨɞɵ, ɦɭɫɨɪ ɟɠɟɞɧɟɜɧɨ 
ɫɨɛɢɪɚɸɬɫɹ ɜ ɤɨɧɬɟɣɧɟɪɵ ɢ ɩɨ ɦɟɪɟ ɢɯ ɧɚɩɨɥɧɟɧɢɹ ɜɵɜɨɡɹɬɫɹ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ 
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ɫɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɫɤɚɲɢɜɚɬɶ ɢ ɜɵɜɨɡɢɬɶ ɬɪɚɜɭ. Ɂɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɟɧɢɟ 
ɜɵɫɭɲɟɧɧɨɣ ɬɪɚɜɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɫɬɚɧɰɢɢ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɥɢɠɟ 100 ɦ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɠɢɝɚɧɢɟ ɦɭɫɨɪɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫ 
ɪɚɡɜɟɞɟɧɢɟɦ ɤɨɫɬɪɨɜ ɞɥɹ ɷɬɨɣ ɰɟɥɢ. 

2. ɉɨɞɴɟɡɞɵ ɤ ɩɨɠɚɪɧɵɦ ɝɢɞɪɚɧɬɚɦ, ɝɪɟɛɟɧɤɚɦ, ɩɢɪɫɭ, ɩɨɞɫɬɭɩɵ ɤ 
ɩɨɠɚɪɧɨɦɭ ɢɧɜɟɧɬɚɪɸ ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟɝɞɚ ɫɜɨɛɨɞɧɵɦɢ, ɫɨɞɟɪɠɚɬɶɫɹ ɜ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɧɟɝɚ ɢ ɥɶɞɚ. ɇɚ ɩɟɪɢɨɞ 
ɡɚɤɪɵɬɢɹ ɞɨɪɨɝ ɢɥɢ ɩɪɨɟɡɞɨɜ, ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɧɚɩɪɚɜɥɟɧɢɹ ɨɛɴɟɡɞɚ ɢɥɢ ɭɫɬɪɨɟɧɵ ɩɟɪɟɟɡɞɵ ɱɟɪɟɡ 
ɪɟɦɨɧɬɢɪɭɟɦɵɟ ɭɱɚɫɬɤɢ. 

3. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞ ɫɤɥɚɞɢɪɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɚɪɵ, ɫɬɨɹɧɤɭ ɬɪɚɧɫɩɨɪɬɚ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
(ɭɫɬɚɧɨɜɤɢ) ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɚɝɨɧɱɢɤɨɜ, ɲɤɚɮɨɜ ɛɟɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɥɭɠɛɚɦɢ ɢ ɛɟɡ ɫɨɛɥɸɞɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨ 
ɬɪɟɛɭɟɦɵɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɪɚɡɪɵɜɨɜ 

 
7.3.5 ɋɨɞɟɪɠɚɧɢɟ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɩɨɦɟɳɟɧɢɣ 
 
1. ȼ ɡɞɚɧɢɹɯ, ɩɨɦɟɳɟɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ: 
1.1. ɂɫɩɨɥɶɡɨɜɚɬɶ ɱɟɪɞɚɤɢ, ɬɟɯɧɢɱɟɫɤɢɟ ɷɬɚɠɢ, ɜɟɧɬɤɚɦɟɪɵ ɢ ɞɪɭɝɢɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ, 
ɦɚɫɬɟɪɫɤɢɯ, ɯɪɚɧɟɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɛɟɥɢ ɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟɬɨɜ. 

1.2. ɉɪɨɜɨɞɢɬɶ ɭɛɨɪɤɭ ɩɨɦɟɳɟɧɢɣ ɢ ɫɬɢɪɤɭ ɨɞɟɠɞɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɛɟɧɡɢɧɚ, ɤɟɪɨɫɢɧɚ ɢ ɞɪɭɝɢɯ Ʌȼɀ ɢ Ƚɀ. 

1.3. ɉɪɨɢɡɜɨɞɢɬɶ ɨɬɨɝɪɟɜɚɧɢɟ ɡɚɦɟɪɡɲɢɯ ɬɪɭɛ ɩɚɹɥɶɧɵɦɢ ɥɚɦɩɚɦɢ ɢ 
ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ. 

1.4. Ɉɫɬɚɜɥɹɬɶ ɧɟɭɛɪɚɧɧɵɦɢ ɝɨɪɸɱɢɟ ɨɬɯɨɞɵ, ɩɪɨɦɚɫɥɟɧɧɵɣ 
ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ. 

1.5. ɍɫɬɪɚɢɜɚɬɶ ɜ ɡɞɚɧɢɹɯ ɚɧɬɪɟɫɨɥɢ, ɤɨɧɬɨɪɤɢ ɢ ɞɪɭɝɢɟ ɜɫɬɪɨɟɧɧɵɟ 
ɩɨɦɟɳɟɧɢɹ ɢɡ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

1.6. ɏɪɚɧɟɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ ɜ ɩɨɞɜɚɥɚɯ ɢ ɰɨɤɨɥɶɧɵɯ ɷɬɚɠɚɯ Ʌȼɀ ɢ Ƚɀ, 
ɛɚɥɥɨɧɨɜ ɫ ɝɚɡɚɦɢ ɢ ɞɪɭɝɢɯ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. 

2. Ɉɤɧɚ ɱɟɪɞɚɤɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɷɬɚɠɟɣ ɢ ɩɨɞɜɚɥɨɜ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɫɬɟɤɥɟɧɵ, ɚ ɢɯ ɞɜɟɪɢ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ. ɇɚ ɜɫɟɯ ɞɜɟɪɹɯ, 
ɢɦɟɸɳɢɯ ɜɪɟɡɧɵɟ ɢɥɢ ɧɚɜɟɫɧɵɟ ɡɚɦɤɢ ɞɨɥɠɧɨ ɛɵɬɶ ɭɤɚɡɚɧɧɨ ɦɟɫɬɨ ɯɪɚɧɟɧɢɹ 
ɤɥɸɱɟɣ, ɞɨɫɬɭɩɧɨɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɯ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. 

3. ȼ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧ, ɩɟɪɟɤɪɵɬɢɣ ɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɥɢɱɧɵɦɢ ɢɧɠɟɧɟɪɧɵɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɨɬɜɟɪɫɬɢɹ ɢ ɡɚɡɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɞɟɥɚɧɵ 
ɫɬɪɨɢɬɟɥɶɧɵɦ ɪɚɫɬɜɨɪɨɦ ɢɥɢ ɞɪɭɝɢɦɢ ɧɟɝɨɪɸɱɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɬɪɟɛɭɟɦɵɣ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɢ ɞɵɦɨ-
ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ. 

4. ɇɚɪɭɲɟɧɢɹ ɨɝɧɟɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ (ɲɬɭɤɚɬɭɪɤɢ, ɫɩɟɰɢɚɥɶɧɵɯ 
ɤɪɚɫɨɤ, ɥɚɤɨɜ, ɨɛɦɚɡɨɤ ɢ ɬ.ɩ., ɜɤɥɸɱɚɹ ɩɨɬɟɪɸ ɢ ɭɯɭɞɲɟɧɢɟ ɨɝɧɟɡɚɳɢɬɧɵɯ 
ɫɜɨɣɫɬɜ) ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɝɨɪɸɱɢɯ ɨɬɞɟɥɨɱɧɵɯ ɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɧɵ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɹɬɶɫɹ. 
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5. ɇɚɪɭɠɧɵɟ ɩɨɠɚɪɧɵɟ ɥɟɫɬɧɢɰɵ ɢ ɨɝɪɚɠɞɟɧɢɹ ɧɚ ɤɪɵɲɚɯ (ɩɨɤɪɵɬɢɹɯ) 
ɡɞɚɧɢɣ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɟ ɪɟɠɟ ɨɞɢɧ ɪɚɡ ɜ 5 ɥɟɬ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ ɚɤɬɚ 
ɢɫɩɵɬɚɧɢɣ. 

6. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɫ 
ɧɟɢɫɩɪɚɜɧɨɫɬɹɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ. 

7. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɢɫɬɟɦɵ ɢ ɭɫɬɚɧɨɜɤɢ (ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ, ɫɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 
ɞɜɟɪɢ, ɞɪɭɝɢɟ ɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧɚɯ ɢ ɩɟɪɟɤɪɵɬɢɹɯ 
ɢ ɬ.ɩ.) ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɩɨɫɬɨɹɧɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɜ 
ɢɫɩɪɚɜɧɨɦ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ. 

8. ɋɩɟɰɨɞɟɠɞɚ ɥɢɰ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɤɪɚɫɤɚɦɢ, ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, 
ɦɚɫɬɢɤɚɦɢ ɢ ɞɪɭɝɢɦɢ Ʌȼɀ ɢ Ƚɀ, ɞɨɥɠɧɚ ɯɪɚɧɢɬɶɫɹ ɜ ɩɨɞɜɟɲɟɧɧɨɦ ɜɢɞɟ ɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɲɤɚɮɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɣ 
ɰɟɥɢ ɦɟɫɬɚɯ. ȼ ɤɚɪɦɚɧɚɯ ɫɩɟɰɨɞɟɠɞɵ ɨɫɬɚɜɥɹɬɶ ɩɪɨɦɚɫɥɟɧɧɵɟ ɬɪɹɩɤɢ ɢ 
ɨɛɬɢɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɡɚɩɪɟɳɚɟɬɫɹ. 

9. ɉɟɪɟɩɥɚɧɢɪɨɜɤɚ ɩɨɦɟɳɟɧɢɣ, ɢɡɦɟɧɟɧɢɟ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɢɥɢ ɭɫɬɚɧɨɜɤɚ ɧɨɜɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɚ 
ɩɪɨɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɩɨ ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɩɪɨɟɤɬɭ. 

10. ɇɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɢɡ ɡɞɚɧɢɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, 
ɤɚɛɟɥɶɧɵɯ ɤɨɪɢɞɨɪɨɜ ɢ ɬɭɧɧɟɥɟɣ ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɪɚɛɨɱɟɟ ɢ ɚɜɚɪɢɣɧɨɟ ɨɫɜɟɳɟɧɢɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 
ɭɤɚɡɚɬɟɥɢ ɞɥɹ ɜɵɯɨɞɚ ɩɟɪɫɨɧɚɥɚ. Ⱦɜɟɪɢ ɜ ɩɟɪɟɝɨɪɨɞɤɚɯ ɦɟɠɞɭ ɨɬɫɟɤɚɦɢ 
ɤɚɛɟɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɤɚɛɟɥɶɧɵɯ ɩɨɥɭɷɬɚɠɟɣ, ɧɚ ɜɵɯɨɞɚɯ ɢɡ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɫɚɦɨɡɚɤɪɵɜɚɸɳɢɦɢɫɹ, ɨɬɤɪɵɜɚɬɶɫɹ ɜ ɫɬɨɪɨɧɭ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ ɢ 
ɢɦɟɬɶ ɩɥɨɬɧɵɣ ɩɪɢɬɜɨɪ. 

11. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ: 
11.1. Ɂɚɝɪɨɦɨɠɞɚɬɶ ɩɪɨɯɨɞɵ, ɤɨɪɢɞɨɪɵ, ɥɟɫɬɧɢɱɧɵɟ ɩɥɨɳɚɞɤɢ, ɦɚɪɲɢ 

ɥɟɫɬɧɢɰ ɢ ɥɸɤɢ ɦɟɛɟɥɶɸ, ɲɤɚɮɚɦɢ, ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɞɪɭɝɢɦɢ ɩɪɟɞɦɟɬɚɦɢ 
(ɦɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɪɨɯɨɞɨɜ ɜ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 
ɦɟɬɪɚ), ɚ ɬɚɤɠɟ ɡɚɛɢɜɚɬɶ ɞɜɟɪɢ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ. 

11.2. ɉɨɥɶɡɨɜɚɬɶɫɹ ɥɢɮɬɚɦɢ ɞɥɹ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɜ ɫɥɭɱɚɟ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ. 

11.2. ɍɫɬɪɚɢɜɚɬɶ ɜ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɢ ɤɨɪɢɞɨɪɚɯ ɤɥɚɞɨɜɵɟ (ɱɭɥɚɧɵ), 
ɚ ɬɚɤɠɟ ɯɪɚɧɢɬɶ ɩɨɞ ɦɚɪɲɚɦɢ ɥɟɫɬɧɢɰ ɢ ɧɚ ɢɯ ɩɥɨɳɚɞɤɚɯ ɜɟɳɢ, ɦɟɛɟɥɶ ɢ 
ɞɪɭɝɢɟ ɝɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ. 

11.3. Ɏɢɤɫɢɪɨɜɚɬɶ ɫɚɦɨɡɚɤɪɵɜɚɸɳɢɟɫɹ ɞɜɟɪɢ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ, 
ɤɨɪɢɞɨɪɨɜ, ɯɨɥɥɨɜ ɢ ɬɚɦɛɭɪɨɜ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ, ɚ ɬɚɤɠɟ ɫɧɢɦɚɬɶ ɢɯ. 

11.4. ɍɫɬɪɚɢɜɚɬɶ ɜ ɬɚɦɛɭɪɚɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɜɪɟɦɟɧɧɨɟ) ɥɸɛɨɝɨ ɢɧɜɟɧɬɚɪɹ 
ɢ ɦɚɬɟɪɢɚɥɨɜ. 

11.5. ɍɫɬɪɚɢɜɚɬɶ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɩɨɪɨɝɢ, ɬɭɪɧɢɤɟɬɵ, ɪɚɡɞɜɢɠɧɵɟ, 
ɩɨɞɴɟɦɧɵɟ ɢ ɜɪɚɳɚɸɳɢɟɫɹ ɞɜɟɪɢ ɢ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ 
ɫɜɨɛɨɞɧɨɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ. 

11.6. ɉɪɢɦɟɧɹɬɶ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɝɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɨɬɞɟɥɤɢ, 
ɨɛɥɢɰɨɜɤɢ, ɨɤɪɚɫɤɢ ɫɬɟɧ ɢ ɩɨɬɨɥɤɨɜ, ɚ ɜ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ - ɬɚɤɠɟ ɫɬɭɩɟɧɟɣ 
ɢ ɩɥɨɳɚɞɨɤ. 



106 
 

12. Ⱦɥɹ ɤɚɠɞɨɣ ɦɚɫɬɟɪɫɤɨɣ, ɭɱɚɫɬɤɚ, ɥɚɛɨɪɚɬɨɪɢɢ, ɫɤɥɚɞɚ ɢ ɬ.ɩ. ɥɢɰɚɦɢ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɭɬɜɟɪɠɞɟɧɵ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 

7.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 
ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɧɨɜɨɝɨ 
ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

• Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ 
ɝɨɥɨɫɨɜɚɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.) [45]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002 [46]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999 [47]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89-
ɎɁ ɨɬ 24.06.1998 [48]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996 [49]; 
• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» 

(14 ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69-
ɎɁ) [50]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
01.12.2007 N 309-ɎɁ) [51]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 
(21 ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-
ɎɁ) [52]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. 
№ 174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ) [53]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» (20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ 
ɡɚɤɨɧɨɜ ɨɬ 06.12.2007 N 333-ɎɁ) [54]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ 
ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ) [55]. 

• Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001 [56]; 
• ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006 [57]; 
• Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006 [58]; 
• Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 
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ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 
• ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
• ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
• ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; 

• ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

• ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

• ɩɟɪɟɫɟɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
• ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 
7.4.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ 

ɧɚ ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
• ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
• ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
• ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 

ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
• ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
• ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. 
ȼ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 

• ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
• ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
• ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
• ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 
• ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 

ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ.  

ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟɱɢɫɬɨɬɵ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ ɢ ɨɬɜɨɡɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ 
ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɬɥɨɜɚɧɵ. 

ȼ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɩɟɪɟɧɨɫɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɨɣ ɦɟɫɬɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 3907-85 (ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 
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3907-85 ɨɬ 1.07.1985) ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɤɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 
ɩɪɟɞɟɥɚɯ ɡɨɧɵ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ. ȼɫɟ ɪɚɛɨɬɵ ɩɨ 
ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɩɟɪɟɡɚɯɨɪɨɧɟɧɢɹɦ ɞɨɥɠɧɵ 
ɩɪɨɜɨɞɢɬɶɫɹ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɩɨɱɜ, 
ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɯɚɧɢɡɦɨɜ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, 
ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ  ɞɥɹ ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢ ɛɨɥɟɟ 
ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ  ɩɪɨɢɡɜɨɞɹɬ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ  ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ 
ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ  ɪɚɫɱɟɬɚɦɢ ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ 
ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 
1.07.1985). 

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

• ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, 
ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

• ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

• ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 

• ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ 
ɞɢɤɢɯ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
 

7.4.2 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 
74 - ɎɁ ɨɬ 3.06.2006 [52] ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 
ɜɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ 
ɢɡɵɫɤɚɧɢɣ. ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ 
ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ 
ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

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

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

• ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 

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

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

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

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

• ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
• ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
• ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
• ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
• ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ 

ɩɪɟɞɟɥɚɦɢ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 
ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ ɩɨɠɚɪɚ. 

 
7.4.3 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ.  

Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ – ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
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ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 
ɛɟɡ ɨɱɢɫɬɤɢ. 

• ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

• ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

• ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

• ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 

• ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 

• ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, 
ɨɬ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 

• ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
• ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
• ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 

ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
• ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɩɨɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ 

ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɥɟɫɨɨɱɢɫɬɤɟ.  
ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪ. ɋɟɥɟɧɝɚ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ 

ɜɨɞɨɬɨɤɨɦ. ɉɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɨɤɨɜ 
ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ. 

ȼɜɢɞɭ ɦɚɥɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɟɥɟɧɢɹ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ 
ɫɥɚɛɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɭ ɪ. 
ɋɟɥɟɧɝɚ ɧɟɜɟɥɢɤɨ ɢ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɜɨɞɨɨɯɪɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɥɠɧɨ 
ɜɵɡɵɜɚɬɶ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɉɟɪɫɩɟɤɬɢɜɧɨɟ 
ɪɚɡɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ, ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɨɜɵɯ 
ɨɛɴɟɤɬɨɜ ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɧɟ ɩɨɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɪɢɪɨɞɵ, ɫɨɯɪɚɧɟɧɢɹ ɩɚɦɹɬɧɢɤɨɜ 
ɤɭɥɶɬɭɪɵ, ɢɦɟɸɳɢɯɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ, ɫ ɰɟɥɶɸ ɧɚɧɟɫɟɧɢɹ 
ɧɚɢɦɟɧɶɲɟɝɨ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 
ɤɨɦɩɥɟɤɫɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɪɚɫɫɱɢɬɚɬɶ ɜɨɡɦɨɠɧɵɣ ɭɳɟɪɛ 
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ɷɤɨɫɢɫɬɟɦɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɝɢɞɪɨɭɡɥɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɢɤ 
ɪɚɫɱɟɬɚ, ɦɚɤɫɢɦɚɥɶɧɨ ɭɱɢɬɵɜɚɸɳɢɯ ɜɫɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɭɧɢɤɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ 
ɪɟɝɢɨɧɚ. 
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8 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɢ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ƚɥɚɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ (ɬɨɜɚɪɨɦ) Ƚɗɋ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɢ 

ɦɨɳɧɨɫɬɶ, ɨɧɢ ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɛɚɥɚɧɫɚɦɢ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ɇɨɳɧɨɫɬɶ ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ ɪɚɜɧɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
Ƚɗɋ, ɢ ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ ɪɵɧɤɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɚɪɢɮɧɨɣ ɫɬɚɜɤɢ ɞɥɹ 
ɡɚɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ ɩɨ «ȿɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ» ɉȺɈ «ɊɭɫȽɢɞɪɨ». 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 

 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ 
ɇɚɡɜɚɧɢɟ 2019 ɝ. 2020 ɝ. 2021 ɝ. 2022 ɝ. 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, 

370 370 370 370 Ɇȼɬ     

ɑɢɫɥɨ ɱɚɫɨɜ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
5000 5000 5000 5000 ɦɨɳɧɨɫɬɢ, ɱɚɫ     

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ , 
126000 126000 126000 126000 Ɇȼɬ*ɱ     

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
0,17 0,17 0,17 0,17 ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

     

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
210 210 210 210 ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ*ɱ     

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ, Ɇȼɬ*ɱ 125790 125790 125790 125790 
     

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
970 1007 1042 1077 ɪɭɛ./Ɇȼɬ*ɱ     

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
6355,01 10555,87 10922,76 11289,65 ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ.     

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ.ɪɭɛ. 969,40 1610,21 1666,18 1722,15 
     

 

8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɋɚɫɯɨɞɵ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ. 

 

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. 
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Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɹɬɵ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) –0,08%; 

 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
 

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

ɎɈɌ 248,30 918720 
   

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 266,59 986400 
 
   

ɂɬɨɝɨ ɩɨ Ƚɗɋ 514,89 1905120  
   

 

ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
 

Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 
Ɉɬ 16 ɞɨ 25 ɥɟɬ 0,14 
ɋɜɵɲɟ 25 ɥɟɬ 0,2 

 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.4. 

 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɬɵɫ. ɪɭɛ. 

   
ɈȺɈ «ɋɈ-ȿɗɋ» 131,72 ɬɵɫ.ɪɭɛ./Ɇȼɬ 48736,8 

   

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 9,22 ɬɵɫ.ɪɭɛ./Ɇȼɬ *ɱ 3412,108 
   

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 
0,000308 

ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 0,114 
   

ɂɬɨɝɨ - 52149,023 
   

 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ 
ɍɱɭɪ, ɫɨɫɬɚɜɥɹɟɬ 4,80 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2019 ɩɨ 2023 ɝɨɞ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.5. Ƚɪɚɮɢɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɨ ɝɨɞɚɦ ɜ ɬɟɱɟɧɢɟ 
ɜɫɟɝɨ ɫɪɨɤɚ ɩɪɨɟɤɬɚ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
            ɦɥɧ.ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ   2019 ɝ. 2020 ɝ. 2021 ɝ. 2022 ɝ. 2023 ɝ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ  

177,98 196,32 196,32 196,32 
 

ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ  196,32 

      

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɪɭɛ 55,037 54,956 53,071 51,187 49,302 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 

119,07 190,51 190,51 190,51 
 

ɪɭɛ   190,51 
       

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ      
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 6,8797 3,4348 6,6339 4,7988 4,6221 
ɪɭɛ        
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 

32,593 52,149 52,149 52,149 
 

ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɪɭɛ 
52,149 

     

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɪɭɛ  8,4829 14,534 14,93 14,93 14,93 
ɂɬɨɝɨ   400,05 511,9 513,61 509,89 507,83 

Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 

8.3 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 Ƚɗɋ. 

 

44%
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30%

2%

8%
2%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 

- ɇȾɋ-18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ ɱ – 4,8 ɪɭɛ. 

 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 8.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
    ɦɥɧ. ɪɭɛ. 

ɇɚɥɨɝɢ 2020 ɝ. 2021 ɝ. 2022 ɝ. 2023 ɝ. 
     

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 461,9812 497,0412 517,0204 535,7968 
     

ɇȾɋ 225,343 508,3838 525,5877 541,709 
     

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 1,05264 1,05264 1,05264 1,05264 
     

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 131,6445 122,8818 118,5629 114,2439 
 
 

ɇɚɥɨɝɨɜɵɟ ɜɵɩɥɚɬɵ ɜ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.7. 

 

Ɍɚɛɥɢɰɚ 8.7 - ɇɚɥɨɝɨɜɵɟ ɜɵɩɥɚɬɵ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ 
    ɦɥɧ. ɪɭɛ. 

Ƚɨɞɵ 2018 ɝ. 2019 ɝ. 2020 ɝ. 2021 ɝ.  

     

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ 14,14 353,20 834,56 1144,29 
     

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ 1,05 242,39 702,91 1021,4 
     

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ 13,08 110,8 131,64 122,88 
     

 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
 

Ɉɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɨɜɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɴɟɤɬɚ. ɋɬɪɭɤɬɭɪɚ ɨɬɱɟɬɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɤ: 
ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, 
ɧɟɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɪɢɛɵɥɶ. 

 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.8 
ɢ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɍɚɛɥɢɰɚ 8.8- Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
     ɦɥɧ. ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɂɧɬɟɪɜɚɥɵ ɩɥɚɧɢɪɨɜɚɧɢɹ   
      

 2020 ɝ. 2021 ɝ.  2022 ɝ. 2023 ɝ. 
      

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) 2735,60 2832,42  2927,88 3016,91 
      

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ 511,9 513,61  509,89 507,83 
      

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ) 2223,7 2318,81  2417,99 2509,08 
      

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 37,06 38,64  40,29 41,81 
      

NOPAT(ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ) 2186,63 2280,16  2377,69 2467,26 
      

 
 

 
Ɋɢɫɭɧɨɤ 8.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 

 

8.5 ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɨɬɪɚɠɚɸɳɢɯ ɫɨɨɬɧɨɲɟɧɢɟ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɢɧɬɟɪɟɫɚɦ 
ɟɝɨ ɭɱɚɫɬɧɢɤɨɜ. 

 

Ʉɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 
 

Ɍɚɛɥɢɰɚ 8.9 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 74,00 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ 1136,825 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,55 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ*ɱ  0,21 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 89565,22 
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8.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 

Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ 
ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɚ ɧɚ ɟɝɨ ɤɨɧɟɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɬɨɪɵɯ, ɨɛɵɱɧɨ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɩɪɢɛɵɥɢ ɢɥɢ NPV. Ɍɟɯɧɢɤɚ 
ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɨɢɬ ɜ ɢɡɦɟɧɟɧɢɢ ɜɵɛɪɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ. 

 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ, ɤɚɤ ɢɡɦɟɧɹɸɬɫɹ 

ɪɟɡɭɥɶɬɢɪɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɡɚɞɚɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɚɫɱɟɬɚ. ɗɬɨɬ ɜɢɞ ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɹɟɬ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ ɤɪɢɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ, ɤɨɬɨɪɵɟ ɜ ɧɚɢɛɨɥɶɲɟɣ 
ɫɬɟɩɟɧɢ ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ ɧɚ ɨɫɭɳɟɫɬɜɢɦɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. 

 
            ɇɚ ɪɢɫɭɧɤɚɯ 8.3, 8.4 ɢ 8.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

 

 
Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
 

-25

-20

-15

-10

-5

0

5

10

15

20

25

3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9

ɂ
ɡɦ

ɟɧ
ɟɧ

ɢɟ
 ɫɬ

ɚɜ
ɤɢ

 ɧ
ɚɥ

ɨɝ
ɨɜ

, %

PI

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0_%D0%BF%D1%80%D0%B8%D0%B1%D1%8B%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D0%B4%D1%91%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
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Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 
 

 
Ɋɢɫɭɧɨɤ 8.5 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɷɬɨ ɩɪɨɰɟɧɬɧɚɹ ɫɬɚɜɤɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ 

ɩɟɪɟɫɱёɬɚ ɛɭɞɭɳɢɯ ɩɨɬɨɤɨɜ ɞɨɯɨɞɨɜ ɜ ɟɞɢɧɭɸ ɜɟɥɢɱɢɧɭ ɬɟɤɭɳɟɣ ɫɫɬɢ. ɋɬɚɜɤɚ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɪɚɫɱёɬɟ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɛɭɞɭɳɢɯ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ NPV. 
 

ɉɨɤɚɡɚɬɟɥɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.6 
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%BD%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%B2%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BD%D0%B5%D0%B6%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BD%D0%B5%D0%B6%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA
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Ɋɢɫɭɧɨɤ 8.6 – Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ PI, ɭɦɟɧɶɲɟɧɢɟ 
– ɨɛɪɚɬɧɵɣ ɷɮɮɟɤɬ. 
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9 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ (ȺɋɈɄ ȽɌɋ) 

 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ 

ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɨɫɬɚɜɭ ɢ ɤɨɥɢɱɟɫɬɜɭ ɧɚɛɥɸɞɟɧɢɣ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɨɩɟɪɚɬɢɜɧɨɝɨ, ɢɧɮɨɪɦɚɬɢɜɧɨɝɨ, ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ ɧɚɞɟɠɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ȺɋɈɄ ȽɌɋ. 

ȺɋɈɄ ȽɌɋ ɜɧɟɞɪɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɧɨɪɦɚɬɢɜɧɨ- 
ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ (ɇɌȾ) ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 9.1. 

 
Ɍɚɛɥɢɰɚ 9.1 – ɇɌȾ 
ɉɨɡ. ɇɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ ɐɢɬɚɬɚ 

1 2 3 
1. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «  Ɉ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ» №117 

ɋɨɛɫɬɜɟɧɧɢɤ ɨɛɹɡɚɧ ɜɵɩɨɥɧɹɬɶ ɦɟɪɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚ ɩɨɤɚɡɚɬɟɥɹɦɢ 
ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ 
ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ ɟɝɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɊȾ 34-20-501-95 ɉɪɚɜɢɥɚ 
ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɉɌɗ) 
ɩ.3.1.28 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɢ 
ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɨɬɜɟɬɫɬɜɟɧɧɵɟ 
ɧɚɩɨɪɧɵɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ 
ɫɥɟɞɭɟɬ ɨɫɧɚɳɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ (ȺɋɈɄ). 

3. Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɫɬɢ 
ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɢ 
ɜɟɞɟɧɢɹ ɛɚɡ ɞɚɧɧɵɯ ɧɚɬɭɪɧɵɯ  ɧɚɛɥɸɞɟɧɢɣ 
ɧɚ ɫɨɨɪɭɠɟɧɢɹɯ      I   ɢ   II  ɤɥɚɫɫɚ  (ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ       ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
Ɋɨɫɫɢɣɫɤɨɣ  Ɏɟɞɟɪɚɰɢɢ)    ɞɨɥɠɧɵ 
ɫɨɡɞɚɜɚɬɶɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
(ȺɋɈɄ ȽɌɋ), ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ    ɫɢɫɬɟɦɭ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɭɸ   ɜɨɡɦɨɠɧɨɫɬɶ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɩɪɨɫɚ ɄɂȺ (ȺɋɈ 
ɄɂȺ). 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9.1 
ɉɨɡ. ɇɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ ɐɢɬɚɬɚ 
4. ɋɌɈ 70238424.27.140.035-2009 

ȽɂȾɊɈɗɅȿɄɌɊɈɋɌȺɇɐɂɂ. 
Ɇɨɧɢɬɨɪɢɧɝ ɢ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. 

Ɉɫɧɨɜɨɣ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɸɬɫɹ 
ɪɟɝɭɥɹɪɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ 
ɢ ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɢɯ 
ɫɨɫɬɨɹɧɢɹ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɫɧɨɜɭ 
ɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ 
ɫɨɫɬɚɜɥɹɸɬ: ɩɪɢɛɨɪɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ (ɂɍ), ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ 

5.  ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ),  ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ 
(Ⱥɋ, ȺɋɈ, ȺɋɈɄ) ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ- 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ (ɂȾɋ) ɫɢɫɬɟɦɵ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ ɢ ɨɰɟɧɤɢ ɞɨɫɬɨɜɟɪɧɨɣ 
ɨɩɟɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚɛɥɸɞɟɧɢɣ, 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɛɨɬɟ ɢ ɫɨɫɬɨɹɧɢɢ 
ɫɨɨɪɭɠɟɧɢɹ. 

6. ɋɌɈ 17330282.27.140.004-2008 Ⱦɥɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
 Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɫɨɨɪɭɠɟɧɢɣ I ɢ II  ɤɥɚɫɫɚ ɤɨɧɬɪɨɥɶɧɨ- 
 ɢ ɚɩɩɚɪɚɬɭɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɢɡɦɟɪɢɬɟɥɶɧɵɟ   ɫɢɫɬɟɦɵ,  ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ 
 ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ. ɢɯ ɫɨɫɬɨɹɧɢɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ 
 ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 
  ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ (ȺɋɈɄ) ɫ ɰɟɥɶɸ 
  ɨɰɟɧɤɢ   ɫɨɫɬɨɹɧɢɹ   ɫɨɨɪɭɠɟɧɢɣ   ɜ   ɪɟɠɢɦɟ 
  ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. ȺɋɈɄ ɞɨɥɠɧɚ  ɜɤɥɸɱɚɬɶ 
  ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ  ɫɢɫɬɟɦɭ  ɨɩɪɨɫɚ   ɄɂȺ 
  (ȺɋɈ ɄɂȺ) ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ- 
  ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ 
  ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 

ɐɟɥɶ ɫɨɡɞɚɧɢɹ ȺɋɈɄ ȽɌɋ - ɫɛɨɪ ɜɫɟɯ ɞɚɧɧɵɯ, ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɢ ɜɥɢɹɸɳɢɯ ɧɚ ɫɨɫɬɨɹɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɚɧɚɥɢɡɚ 
ɫɨɛɪɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

 
9.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ȺɋɈ ɄɂȺ 

 
Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ȺɋɈ ɄɂȺ: 

- ɧɚɞёɠɧɨɫɬɶ; 
- ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ; 
- ɨɬɤɪɵɬɨɫɬɶ; 
- ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɞɪɭɝɢɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɤɨɧɬɪɨɥɹ ȽɌɋ; 
- ɫɚɦɨɤɨɧɬɪɨɥɶ ɞɚɬɱɢɤɨɜ ɢ ɚɩɩɚɪɚɬɭɪɵ; 
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- ɭɞɨɛɫɬɜɨ ɩɪɢ ɪɟɦɨɧɬɟ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ ɚɩɩɚɪɚɬɭɪɵ 
ɩɭɬɟɦ ɟɟ ɛɥɨɱɧɨɣ ɡɚɦɟɧɵ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɚɬɱɢɤɨɜ ɢ 
ɤɚɧɚɥɨɜ ɫɜɹɡɢ; 

- ɧɚɞɟɠɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ; 

- ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɜɵɲɟɞɲɢɯ ɢɡ ɫɬɪɨɹ 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ȺɋɈ ɄɂȺ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɧɚɛɥɸɞɟɧɢɣ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢ 
ɚɩɩɚɪɚɬɭɪɵ, ɜɤɥɸɱɚɹ ɢɯ ɪɟɦɨɧɬ ɢ ɡɚɦɟɧɭ. 

Ɉɛɳɚɹ ɤɨɧɰɟɩɰɢɹ ɩɨɫɬɪɨɟɧɢɹ ȺɋɈ ɄɂȺ ɨɫɧɨɜɚɧɚ ɧɚ ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɚɯ: 
- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɪɢɣɧɵɯ ɞɚɬɱɢɤɨɜ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɜɢɞɚ; 
- ɩɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɤɨɧɬɪɨɥɹ «ɨɬɤɪɵɬɨɝɨ» ɬɢɩɚ, 

ɩɨɡɜɨɥɹɸɳɟɣ ɧɚɪɚɳɢɜɚɬɶ ȺɋɈ ɄɂȺ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɞɚɬɱɢɤɨɜ ɢ ɚɩɩɚɪɚɬɭɪɵ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɬɟɯɧɨɥɨɝɢɢ «ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɟɬɢ» ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɯ 
ɦɨɞɭɥɟɣ ɢ ɤɨɧɬɪɨɥɥɟɪɨɜ ɤɚɤ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ ɫɢɫɬɟɦɵ ɭɞɚɥɟɧɧɨɝɨ ɫɛɨɪɚ 
ɞɚɧɧɵɯ. 

ȺɋɈ ɄɂȺ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ, ɫɤɜɨɡɧɭɸ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɨɬ ɩɟɪɜɢɱɧɵɯ 
ɞɚɬɱɢɤɨɜ ɞɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɭɥɶɬɚ ɫɛɨɪɚ ɞɚɧɧɵɯ, ɜɵɩɨɥɧɹɟɦɨɝɨ ɧɚ ɛɚɡɟ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ-ɫɟɪɜɟɪɚ. ɇɚ ɜɵɯɨɞɟ ȺɋɈ ɄɂȺ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ (ɂȾɋ) ɤɨɧɬɪɨɥɹ ȽɌɋ, ɤɨɬɨɪɚɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɞɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɜ ɨɛɳɭɸ ɛɚɡɭ ɞɚɧɧɵɯ ȺɋɈɄ 
ȽɌɋ. 

ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ (ɂȾɋ) ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ, ɤɚɤ ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɡɜɟɧɨ ȺɋɈɄ ȽɌɋ, ɞɨɥɠɧɚ ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɨɬ ȺɋɈ 
ɄɂȺ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɞɚɜɚɬɶ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɬɤɥɨɧɟɧɢɹɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɫɬɨɹɧɢɹ ɨɬ ɤɪɢɬɟɪɢɟɜ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɂȾɋ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɝɪɚɦɦɧɨ ɫɨɜɦɟɫɬɢɦɚ ɫ ȺɋɈ ɄɂȺ, ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɚɪɯɢɜɚɰɢɸ ɢ ɯɪɚɧɟɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɞɟɪɠɚɬɶ ɪɚɧɟɟ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɛɥɨɤɢ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɫɬɚɧɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ- 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɞɫɢɫɬɟɦ. 

ȺɋɈ ɄɂȺ ɞɨɥɠɧɚ ɛɵɬɶ «ɨɬɤɪɵɬɨɣ ɫɢɫɬɟɦɨɣ», ɬɨ ɟɫɬɶ ɩɨɫɬɪɨɟɧɧɨɣ ɧɚ 
ɨɫɧɨɜɟ ɫɬɚɧɞɚɪɬɨɜ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɮɢɪɦ-ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 
ɚɩɩɚɪɚɬɭɪɵ, ɢ ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɣ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, 
ɧɚɞɟɠɧɨɫɬɢ, ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɢ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ. Ɉɬɤɪɵɬɚɹ ɫɢɫɬɟɦɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ: 
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- ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢ ɫɨɜɦɟɫɬɢɦɨɫɬɶ - ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɣ ɫɟɬɢ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɨɬ ɪɚɡɧɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ; 

- ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɶ - ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɤɨɦɩɨɧɟɧɬɨɜ ɚɧɚɥɨɝɢɱɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɬ ɞɪɭɝɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ȺɋɈ ɄɂȺ: 
- ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ, ɫɛɨɪ 

ɢɧɮɨɪɦɚɰɢɢ, ɟɟ ɯɪɚɧɟɧɢɟ, ɨɛɪɚɛɨɬɤɭ, ɩɟɪɟɞɚɱɭ ɢ ɚɧɚɥɢɡ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ (ɂȾɋ) ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ; 

- ɫɢɫɬɟɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ ɩɨ 
ɡɚɞɚɧɧɨɦɭ ɜɪɟɦɟɧɧɨɦɭ ɪɟɠɢɦɭ; ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɨɥɠɧɚ ɫɭɳɟɫɬɜɨɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɭɫɤɚ ɨɩɪɨɫɚ ɜɪɭɱɧɭɸ ɨɩɟɪɚɬɨɪɨɦ; 

- ɫɢɫɬɟɦɚ ɩɪɨɢɡɜɨɞɢɬ ɨɛɪɚɛɨɬɤɭ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ: ɩɟɪɟɫɱɟɬ 
ɨɬɫɱɟɬɨɜ ɜ ɩɨɤɚɡɚɧɢɹ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɪɟɞɧɟɧɢɟ ɞɚɧɧɵɯ ɩɨ ɡɚɞɚɧɧɵɦ 
ɩɪɚɜɢɥɚɦ, ɜɢɡɭɚɥɢɡɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɪɨɫɚ ɄɂȺ, ɨɩɪɟɞɟɥɹɟɬ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɚɬɱɢɤɨɜ ɢ ɤɚɧɚɥɨɜ ɫɜɹɡɢ, ɜɵɩɨɥɧɹɟɬ ɫɪɚɜɧɟɧɢɟ 
ɩɨɤɚɡɚɧɢɣ ɫ ɩɪɟɞɟɥɚɦɢ ɢɡɦɟɪɟɧɢɣ. 

- ȺɋɈ ɄɂȺ ɞɨɥɠɧɚ ɮɨɪɦɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɚɤɟɬ ɞɚɧɧɵɯ ɧɚɬɭɪɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɩɚɦɹɬɢ ɫɟɪɜɟɪɚ - 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɢ ɜ ɚɪɯɢɜɚɯ ɧɚ ɧɟɡɚɜɢɫɢɦɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɧɨɫɢɬɟɥɹɯ; ɞɨɥɠɧɚ ɫɨɡɞɚɜɚɬɶ ɢ ɯɪɚɧɢɬɶ ɩɪɨɬɨɤɨɥɵ ɨɲɢɛɨɤ ɢ ɫɛɨɟɜ ɜ 
ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ. 

-  
9.2  ɇɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ȽɌɋ 

 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɯ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ȺɋɈ ɄɂȺ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɧɧɵɟ ɩɪɨɟɤɬɚ ɨɫɧɚɳɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɄɂȺ. 
Ɉɛɴɟɦ ɧɚɛɥɸɞɟɧɢɣ ɢ ɫɨɫɬɚɜ ɄɂȺ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɧɚ  ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɹɯ, ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɪɨɟɤɬɨɦ. 
ɋɨɝɥɚɫɧɨ ɉɌɗ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ ɫɨɨɪɭɠɟɧɢɢ I ɤɥɚɫɫɚ ɜ ɫɪɨɤɢ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɟɫɬɧɨɣ ɢɧɫɬɪɭɤɰɢɟɣ, ɢ ɜ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ ɟɸ  ɨɛɴɟɦɟ ɞɨɥɠɧɵ 
ɜɟɫɬɢɫɶ ɧɚɛɥɸɞɟɧɢɹ ɡɚ: 
– ɨɫɚɞɤɚɦɢ ɢ ɫɦɟɳɟɧɢɹɦɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɨɫɧɨɜɚɧɢɣ; 
– ɞɟɮɨɪɦɚɰɢɹɦɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɥɢɰɨɜɨɤ, ɬɪɟɳɢɧɚɦɢ ɜ ɧɢɯ, ɫɨɫɬɨɹɧɢɟɦ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ, ɫɨɫɬɨɹɧɢɟɦ ɧɚɩɨɪɧɵɯ ɜɨɞɨɜɨɞɨɜ; 
– ɪɟɠɢɦɨɦ ɭɪɨɜɧɟɣ ɛɶɟɮɨɜ ɝɢɞɪɨɭɡɥɚ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɪɟɠɢɦɨɦ ɜ 
ɨɫɧɨɜɚɧɢɢ ɢ ɬɟɥɟ ɝɪɭɧɬɨɜɵɯ, ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɣ, 
ɪɚɛɨɬɨɣ ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɟɠɢɦɨɦ  ɝɪɭɧɬɨɜɵɯ 
ɜɨɞ ɜ ɡɨɧɟ ɫɨɨɪɭɠɟɧɢɣ; 
– ɜɨɡɞɟɣɫɬɜɢɟɦ ɥɶɞɚ ɧɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɢɯ ɨɛɥɟɞɟɧɟɧɢɟɦ; 
– ɧɚɩɪɹɠɟɧɧɵɦ ɢ ɬɟɪɦɨɧɚɩɪɹɠɟɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ; 
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– ɪɚɡɭɩɥɨɬɧɟɧɢɟɦ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɜ ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɫ ɩɨɞɨɲɜɨɣ 
ɩɥɨɬɢɧɵ; 
– ɧɚɩɪɹɠɟɧɢɹɦɢ ɜ ɚɪɦɚɬɭɪɟ. 
 

9.3 ɉɟɪɟɱɟɧɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɞɚɬɱɢɤɨɜ ɢ ɩɪɢɛɨɪɨɜ 
 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ȺɋɈɄ ȽɌɋ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɨɦ ɞɚɬɱɢɤɨɜ ɢ 
ɩɪɢɛɨɪɨɜ ɄɂȺ. 

ɂɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɜɟɞɭɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɢ ɝɪɚɮɢɤɨɦ ɧɚɛɥɸɞɟɧɢɣ ɫ ɦɨɦɟɧɬɚ ɭɫɬɚɧɨɜɤɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɢɛɨɪɨɜ ɩɨ ɩɟɪɟɱɧɸ ɧɚɛɥɸɞɟɧɢɣ ɩ.9.2. 
ȼ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ȺɋɈɄ ȽɌɋ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶɫɹ ɛɭɞɟɬ: 

1) ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɄɂȺ: ɝɢɞɪɨɧɢɜɟɥɢɪɵ, ɩɪɹɦɵɟ ɢ ɨɛɪɚɬɧɵɟ ɫɬɪɭɧɧɵɟ ɨɬɜɟɫɵ. 
ȼ ɤɚɱɟɫɬɜɟ ɩɨɫɬɚɜɳɢɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɵɛɢɪɚɟɦ ɈɈɈ «ɇɉɄ «Ɏɚɡɚ». 

2) ɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɄɂȺ: ɩɶɟɡɨɦɟɬɪɵ ɧɚɩɨɪɧɵɟ, ɛɟɡɧɚɩɨɪɧɵɟ, ɞɪɟɧɚɠɢ ɢɬɞ.  
ȼ  ɤɚɱɟɫɬɜɟ  ɩɨɫɬɚɜɳɢɤɚ  ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ  ɞɚɬɱɢɤɨɜ  ɜɵɛɢɪɚɟɦ ɡɚɜɨɞ 

«Ɇɟɬɪɚɧ». Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɢɡɦɟɪɟɧɢɣ ɜ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɚ ɬɚɤɠɟ 
ɫɛɨɪ ɞɚɧɧɵɯ ɫ ɥɸɛɵɯ ɞɚɬɱɢɤɨɜ, ɢɦɟɸɳɢɯ ɫɬɚɧɞɚɪɬɧɵɣ ɬɨɤɨɜɵɣ ɜɵɯɨɞ 4÷20 
ɦȺ, — ɤɨɦɩɥɟɤɬ ɚɩɩɚɪɚɬɭɪɵ ɫɟɦɟɣɫɬɜɚ «ɋɬɪɭɧɚ». 

3) ɡɚɤɥɚɞɧɚɹ ɄɂȺ: ɉɅȾɋ, ɉɅɉɋ, ɉȾɋ ɢɬɞ. Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ 
ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɦɩɥɟɤɬ ɚɩɩɚɪɚɬɭɪɵ ɫɟɦɟɣɫɬɜɚ «ɋɬɪɭɧɚ». 

 
9.4 Ɉɛɳɚɹ ɤɨɧɰɟɩɰɢɹ ɢ ɚɪɯɢɬɟɤɬɭɪɚ ɩɨɫɬɪɨɟɧɢɹ ȺɋɈɄ ȽɌɋ 

 
ȺɋɈɄ ȽɌɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɤɪɵɬɭɸ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɩɟɪɟɞɚɱɢ, ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ, 
ɫɨɯɪɚɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɦɟɟɬ ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɭɯ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɩɨɞɫɢɫɬɟɦ: 

– ɧɢɠɧɢɣ ɭɪɨɜɟɧɶ - ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɪɨɫɚ ɤɨɧɬɪɨɥɶɧɨ- 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ (ȺɋɈ ɄɂȺ) ȽɌɋ; 

– ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ – ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ, ɫɨɞɟɪɠɚɳɢɣ ɛɥɨɤ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɩɪɨɫɚ ȺɋɈ ɄɂȺ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ- 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ (ɂȾɋ) ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɨɦɩɶɸɬɟɪɧɵɦ ɢ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. 

 
9.4.1 Ɏɭɧɤɰɢɢ ȺɋɈɄ 

 
Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ȺɋɈɄ ȽɌɋ ɩɨɡɜɨɥɹɸɬ ɟɣ ɪɟɚɥɢɡɨɜɵɜɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
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– ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ ɄɂȺ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɡɞɚɧɢɢ Ƚɗɋ; 

– ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɞɚɬɱɢɤɨɜ ɄɂȺ, ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ; 

– ɫɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫ ɤɪɢɬɟɪɢɹɦɢ  ɛɟɡɨɩɚɫɧɨɣ   ɷɤɫɩɥɭɚɬɚɰɢɢ 
– ȽɌɋ; 
– ɜɵɞɚɱɚ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɯ ɫɨɨɛɳɟɧɢɣ ɨ ɧɚɪɭɲɟɧɢɹɯ

 ɤɪɢɬɟɪɢɟɜ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɜ Ⱥɋɍ Ɍɉ Ƚɗɋ; 
– ɫɨɡɞɚɧɢɟ ɞɨɥɝɨɜɪɟɦɟɧɧɵɯ ɚɪɯɢɜɨɜ ɧɚ ɫɟɪɜɟɪɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 

ɨɬɨɛɪɚɠɟɧɢɟ  ɢɧɮɨɪɦɚɰɢɢ  ɨ  ɫɨɫɬɨɹɧɢɢ  ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
– Ƚɗɋ ɧɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɨɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ (ɞɚɥɟɟ 

ȺɊɆ) ɫɥɭɠɛɵ ɦɨɧɢɬɨɪɢɧɝɚ ȽɌɋ ɜ ɜɢɞɟ ɬɚɛɥɢɰ, ɝɪɚɮɢɤɨɜ, ɬɪɟɧɞɨɜ, 
ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ; 

– ɜɧɟɨɱɟɪɟɞɧɨɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ ɄɂȺ ɩɨ ɢɧɢɰɢɚɬɢɜɟ ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ 
ɦɨɧɢɬɨɪɢɧɝɚ Ƚɗɋ; 

– ɢɧɬɟɝɪɚɰɢɹ ɫ ɜɧɟɲɧɢɦɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 
– Ƚɗɋ; 
– ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ ɨ

 ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɢɫɬɟɦɵ ɢ ɧɚɥɢɱɢɢ ɫɜɹɡɢ ɫ ɜɧɟɲɧɢɦɢ 
ɩɨɞɫɢɫɬɟɦɚɦɢ. 

 
9.4.2 ɋɨɫɬɚɜ ȺɋɈɄ ɄɂȺ 

 
ȺɋɈ ɄɂȺ ɨɯɜɚɬɵɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ ɢ ɫɟɝɦɟɧɬɵ Ƚɗɋ: 

1) ɩɪɚɜɨɛɟɪɟɠɧɭɸ ɝɥɭɯɭɸ ɛɟɬɨɧɧɭɸ ɩɥɨɬɢɧɭ; 
2) ɫɬɚɧɰɢɨɧɧɭɸ ɩɥɨɬɢɧɭ; 
3) ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ; 
4) ɡɞɚɧɢɟ Ƚɗɋ; 
5) ɥɟɜɨɛɟɪɟɠɧɭɸ ɝɥɭɯɭɸ ɛɟɬɨɧɧɭɸ ɩɥɨɬɢɧɭ. 

ȺɋɈ ɄɂȺ ɩɨɫɬɪɨɟɧɚ ɤɚɤ ɨɬɤɪɵɬɚɹ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɩɪɢɟɦɚ, 
ɨɛɪɚɛɨɬɤɢ, ɨɬɨɛɪɚɠɟɧɢɹ, ɯɪɚɧɟɧɢɹ ɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ. ȺɋɈ ɄɂȺ ɢɦɟɟɬ 
ɬɪɟɯɭɪɨɜɧɟɜɭɸ ɢɟɪɚɪɯɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ. 
ɂɧɮɪɚɫɬɪɭɤɬɭɪɭ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɥɹɸɬ: 

1) ɞɚɬɱɢɤɢ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ; 
2) ɪɟɝɢɫɬɪɚɬɨɪɵ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɩɟɪɜɢɱɧɭɸ ɨɛɪɚɛɨɬɤɭ ɡɚɦɟɪɨɜ, 

ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɞɚɬɱɢɤɨɜ; 
3) ɫɟɪɜɟɪɵ ɢ ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ ɩɭɧɤɬɚ ɭɩɪɚɜɥɟɧɢɹ; 
4) ɤɚɧɚɥɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, ɤɨɬɨɪɵɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɩɭɧɤɬ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɜɹɡɢ  ɫɟɪɜɟɪɚ 
ɛɚɡɵ ɞɚɧɧɵɯ ɫ ɪɚɛɨɱɢɦɢ ɫɬɚɧɰɢɹɦɢ. 
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ȼ ɫɜɹɡɢ ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɚɧɰɢɢ ɜ ɫɟɜɟɪɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɟ, 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɦɟɬɟɨɫɬɚɧɰɢɸ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɩɪɨɜɨɞɹɬ 
ɢɡɦɟɪɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ, 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ. 

ɋɬɪɭɤɬɭɪɚ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɜɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ,  ɤɨɬɨɪɨɟ 
ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȺɋɈ 
ɄɂȺ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɭɤɚɡɚɧɧɵɦɢ ɜ ɩ.9.1. 
ȺɋɈ ɄɂȺ ɫɬɪɭɤɬɭɪɧɨ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: 

1. ɧɢɠɧɢɣ ɭɪɨɜɟɧɶ – ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ): 
ɩɟɪɜɢɱɧɵɟ ɞɚɬɱɢɤɢ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; 

2. ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ – ɫɢɫɬɟɦɚ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɢɮɪɨɜɨɦ ɤɨɞɟ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɛɥɨɤ ɫɛɨɪɚ ɞɚɧɧɵɯ ȺɋɈ 
ɄɂȺ; 

3. ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ – ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ, ɫɨɞɟɪɠɚɳɢɣ ɛɥɨɤ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɩɪɨɫɚ ȺɋɈ ɄɂȺ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ- 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ (ɂȾɋ) ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɨɦɩɶɸɬɟɪɧɵɦ ɢ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɤɚɠɞɵɣ ɭɪɨɜɟɧɶ: 
1. ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ ȺɋɈ ɄɂȺ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ ɄɂȺ ɨɛɟɫɩɟɱɢɜɚɸɬ:  
– ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ    ɨɬ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɬɱɢɤɨɜ; 
– ɩɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ȺɋɈ ɄɂȺ.  

ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ: ɚɜɬɨɦɚɬɢɡɢɪɭɟɦɵɟ ɞɚɬɱɢɤɢ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɢ ɡɚɤɥɚɞɧɨɣ ɄɂȺ. 

2. ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ȺɋɈ ɄɂȺ 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ ɄɂȺ ɨɛɟɫɩɟɱɢɜɚɸɬ: 

– ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ ɄɂȺ ɨ 
ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɤɨɧɬɪɨɥɹ; 

– ɩɟɪɜɢɱɧɭɸ ɨɛɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɟɪɜɟɪɟ ɍɋɈɈȾ; 
– ɯɪɚɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɧɚ ɫɟɪɜɟɪɟ ɛɚɡ ɞɚɧɧɵɯ ȺɋɈ 

ɄɂȺ; 
– ɩɟɪɟɞɚɱɭ ɩɨ ɤɚɧɚɥɚɦ ɫɜɹɡɢ ɨɛɨɛɳɟɧɧɨɝɨ ɦɚɫɫɢɜɚ ɢɧɮɨɪɦɚɰɢɢ ɨɬ 

ɞɚɬɱɢɤɨɜ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɤɨɧɬɪɨɥɹ ɧɚ ɜɟɪɯɧɢɣ 
ɭɪɨɜɟɧɶ ȺɋɈ ɄɂȺ (ɂȾɋ) ɞɥɹ ɟɟ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ; 

– ɩɚɪɚɦɟɬɪɢɡɚɰɢɸ ɢ ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɵ ɞɚɬɱɢɤɨɜ ɢ ɩɪɢɛɨɪɨɜ ɩɪɢ ɩɨɦɨɳɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ (ȺɊɆ ȽɌɋ). 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ: 
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1) ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɨɞɫɢɫɬɟɦɵ (Ɋɂɉ), ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɩɨɦɟɳɟɧɢɹɦ ɜ ɝɚɥɟɪɟɹɯ ɩɥɨɬɢɧɵ. 

Ɋɂɉɵ ɢɡɝɨɬɨɜɥɟɧɵ ɜ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɚɯ ɢɫɩɨɥɧɟɧɢɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ 
ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɤɨɥɢɱɟɫɬɜɨɦ ɦɨɧɬɚɠɧɵɯ ɟɞɢɧɢɰ (ɲɤɚɮɨɜ), ɤɨɥɢɱɟɫɬɜɨɦ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ, ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɬɢɩɨɦ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɨɪɬɨɜ. 
ɂɫɩɨɥɶɡɭɟɦɚɹ ɦɨɞɭɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ Ɋɂɉɨɜ ɩɨɡɜɨɥɹɟɬ ɧɚɪɚɳɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɬɨɱɟɤ ɢɡɦɟɪɟɧɢɣ. ȼɫɟɝɨ ɜ ȺɋɈɄ ȽɌɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɹɬɶ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɩɨɦɟɳɟɧɢɹɦ ɜ ɝɚɥɟɪɟɹɯ ɩɥɨɬɢɧɵ Ɋɂɉɨɜ. ȼɧɭɬɪɢ ɲɤɚɮɚ 
Ɋɂɉ ɫɦɨɧɬɢɪɨɜɚɧɵ ɢ ɧɚɥɚɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ: 

– ɦɧɨɝɨɤɚɧɚɥɶɧɵɣ ɩɟɪɢɨɞɨɦɟɪ-ɱɚɫɬɨɬɨɦɟɪ ɞɥɹ ɨɩɪɨɫɚ ɡɚɤɥɚɞɧɵɯ ɞɚɬɱɢɤɨɜ; 
– ɬɟɪɦɢɧɚɥɶɧɵɣ ɫɟɪɜɟɪ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɧɬɟɪɮɟɣɫɚ ɢɡ RS-485 ɜ 

Ehternet; 
– ɦɨɞɭɥɶ ɜɜɨɞɚ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ 4–20 ɦȺ ɞɥɹ ɨɩɪɨɫɚ 

ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɄɂȺ; 
– ɦɨɞɭɥɶ ɜɜɨɞɚ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ; 
– ɤɨɦɦɭɬɚɬɨɪɵ ɢ ɦɟɞɢɚɤɨɧɜɟɪɬɨɪɵ Ethernet ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɹɡɢ ɩɨ 

ɥɨɤɚɥɶɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɟɬɢ; 
– ɤɪɨɫɫɨɜɚɹ ɱɚɫɬɶ. 

2) ɭɫɬɪɨɣɫɬɜɨ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ (ɍɋɈɈȾ) – ɫɟɪɜɟɪ ɫɛɨɪɚ 
ɞɚɧɧɵɯ, ɨɬɜɟɱɚɟɬ ɡɚ ɨɩɪɨɫ Ɋɂɉ; 

3) ɫɟɪɜɟɪ ɛɚɡ ɞɚɧɧɵɯ ȺɋɈ ɄɂȺ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɪɯɢɜɚ 
ɧɟɨɛɪɚɛɨɬɚɧɧɵɯ ɞɚɧɧɵɯ ɢ ɩɟɪɟɞɚɱɭ ɢɯ ɜ ɫɟɪɜɟɪ ɂȾɋ; 

4) ȺɊɆ ȽɌɋ – ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɨɬɜɟɱɚɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹɦ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ 
ȺɋɈ ɄɂȺ (ɪɚɡɪɚɛɨɬɤɚ ɁȺɈ «Ɏɢɪɦɚ ɗɉɊɈ»). 

Ʌɨɤɚɥɶɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɟɬɶ (ɞɚɥɟɟ Ʌȼɋ) ȺɋɈ ɄɂȺ, ɨɛɴɟɞɢɧɹɸɳɚɹ 
ɦɟɠɞɭ ɫɨɛɨɣ ɜɫɟ Ɋɂɉɵ ɢ ɫɟɪɜɟɪɵ ȺɋɈ ɄɂȺ, ɨɪɝɚɧɢɡɨɜɚɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɞɧɨɦɨɞɨɜɨɝɨ ɨɩɬɨɜɨɥɨɤɨɧɧɨɝɨ ɤɚɛɟɥɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɟɬɟɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʌȼɋ ɨɛɪɚɡɭɟɬ ɪɟɡɟɪɜɢɪɨɜɚɧɧɨɟ ɤɨɥɶɰɨ — ɬɟɯɧɨɥɨɝɢɹ turbo- ring, 
ɨɛɟɫɩɟɱɢɜɚɹ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɭɸ, ɧɚɞɟɠɧɭɸ ɢ ɡɚɳɢɳɟɧɧɭɸ ɨɬ ɩɨɦɟɯ 
ɫɜɹɡɶ. 
3.  ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ȺɋɈ ɄɂȺ 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ ɄɂȺ ɨɛɟɫɩɟɱɢɜɚɸɬ: 

– ɩɪɢɟɦ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ȺɋɈ ɄɂȺ  ɨ 
ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɤɨɧɬɪɨɥɹ ɢ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɫɪɟɞɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɟɣ; 

– ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɜɧɟɲɧɢɦ ɚɛɨɧɟɧɬɚɦ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ 
ɤɚɧɚɥɚɦ ɫɜɹɡɢ; 

– ɨɛɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɤɨɧɬɪɨɥɹ; 

– ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ; 
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– ɞɨɥɝɨɜɪɟɦɟɧɧɨɟ ɢ ɨɩɟɪɚɬɢɜɧɨɟ ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ; ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ; 

– ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ȺɋɈ ɄɂȺ.  
ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ: 

1) ɫɟɪɜɟɪ ɂȾɋ (ɫɟɪɜɟɪ ɫɛɨɪɚ ɢ ɛɚɡɵ ɞɚɧɧɵɯ); 
2) ȺɊɆɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ; 

ȺɊɆ, ɪɟɚɥɢɡɨɜɚɧɧɨɟ ɧɚ ɛɚɡɟ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɹɜɥɹɟɬɫɹ 
ɫɪɟɞɫɬɜɨɦ ɞɨɫɬɭɩɚ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɱɢɫɥɟɧɢɣ ɫɢɫɬɟɦɵ, 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɜɨɞ ɧɚ ɷɤɪɚɧ ɦɨɧɢɬɨɪɚ, ɚ ɬɚɤɠɟ ɜ ɜɢɞɟ ɬɜɟɪɞɨɣ ɤɨɩɢɢ ɬɚɛɥɢɰ, 
ɝɪɚɮɢɤɨɜ, ɬɪɟɧɞɨɜ, ɫɨɨɛɳɟɧɢɣ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ɢ ɨɬɤɥɨɧɟɧɢɹɯ ɜ ɪɚɛɨɬɟ 
ȽɌɋ Ƚɗɋ, ɚ ɬɚɤɠɟ ɜɜɨɞ ɪɭɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ. 

3) ɥɨɤɚɥɶɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɟɬɶ, ɨɛɴɟɞɢɧɹɸɳɚɹ ɦɟɠɞɭ ɫɨɛɨɣ ȺɊɆɵ ɢ 
ɫɟɪɜɟɪ ɂȾɋ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȺɋɈɄ ȽɌɋ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.1 

 
Ɋɢɫɭɧɨɤ 9.1 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȺɋɈɄ ȽɌɋ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ 

 
9.5 ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ȺɋɈ ɄɂȺ 

 
Ʉɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɜɨɪɚɯ ɩɥɨɬɢɧɵ  ɢ 

ɜ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ ɢ ɫɨɫɬɚɜɥɹɸɬ ɝɪɭɩɩɵ ɬɨɱɟɤ. 

Ɏɢɥɶɬɪɚɰɢɨɧɧɚɹ ɄɂȺ Ƚɟɨɞɟɡɢɱɟɫɤɚɹ ɄɂȺ Ɂɚɤɥɚɞɧɚɹ ɄɂȺ

ȺɊɆ ȽɌɋ

Ʉɨɧɬɪɨɥɶɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɚɹ 

ɚɩɩɚɪɚɬɭɪɚ

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 
ɢɡɦɟɪɢɬɟɥɶɧɵɟ 

ɩɨɞɫɢɫɬɟɦɵ 
(Ɋɂɉ 0-Ɋɂɉ4)

ȼɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ 
ɤɚɛɟɥɶ

ɋɟɪɜɟɪ ɛɚɡ 
ɞɚɧɧɵɯ ȺɋɈ 

ɄɂȺ

ɋɟɪɜɟɪ 
ɍɋɈɈȾ

ɋɟɪɜɟɪ 
ɂȾɋ

ȺɊɆ 
ɂȾɋ

ɂȾɋ

ȺɋɈ ɄɂȺ

Ⱥɋɍ Ɍɉ

Ɋɂɉ 0 Ɋɂɉ 1 Ɋɂɉ 2 Ɋɂɉ 3 Ɋɂɉ 4
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Ⱦɚɧɧɵɟ ɡɚɦɟɪɨɜ ɨɬ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ (ɞɚɬɱɢɤɨɜ) ɩɨ ɤɚɛɟɥɶɧɵɦ ɥɢɧɢɹɦ 
ɫɜɹɡɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɪɟɝɢɫɬɪɚɬɨɪɵ ɫɢɫɬɟɦ ɫɛɨɪɚ ɞɚɧɧɵɯ. 

Ʌɢɧɢɹɦɢ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ ɞɚɧɧɵɟ, ɫɨɛɪɚɧɧɵɟ 
ɪɟɝɢɫɬɪɚɬɨɪɚɦɢ, ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɩɭɧɤɬ ɭɩɪɚɜɥɟɧɢɹ (ɤ ɫɟɪɜɟɪɭ ɛɚɡɵ ɞɚɧɧɵɯ), 
ɤɨɬɨɪɵɣ ɪɚɡɦɟɳɚɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɢɧɠɟɧɟɪɧɨɣ ɤɨɦɧɚɬɟ. 

ȼ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɂȾɋ ɜɯɨɞɢɬ ɦɟɬɟɨɫɬɚɧɰɢɹ, ɤɨɬɨɪɚɹ ɪɚɡɦɟɳɚɟɬɫɹ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɧɚ ɤɪɵɲɟ ɡɞɚɧɢɹ Ƚɗɋ. 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ȺɋɈ ɄɂȺ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ, ɩɪɨɝɪɚɦɦɧɵɦ ɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɦ 
ɨɛɟɫɩɟɱɟɧɢɟɦ. 

ȺɋɈɄ ȽɌɋ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ ɪɟɚɥɢɡɭɟɬ ɡɚɞɚɱɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɚɤ ɦɟɠɞɭ 
ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɟɟ ɛɥɨɤɚɦɢ, ɬɚɤ ɢ ɫ ɜɧɟɲɧɢɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ (ɪɢɫ.9.2). 

 

Ɋɢɫɭɧɨɤ 9.2 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ȺɋɈɄ ȽɌɋ 

Ⱦ1 ...Ⱦ3Ⱦ2 ȾN
Ʉɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ)

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ 
ɢɡɦɟɪɢɬɟɥɶɧɚɹ 

ɩɨɞɫɢɫɬɟɦɚ (Ɋɂɉ)

Ʌɢɧɢɢ ɩɟɪɟɞɚɱɢ 
ɢɡɦɟɪɟɧɢɣ ɄɂȺ

Ɂɚɩɪɨɫ/ɉɟɪɟɞɚɱɚ ɨɰɢɮɪɨɜɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ 

ɋɟɪɜɟɪ 
ɍɋɈɈȾ

ɋɟɪɜɟɪ ȻȾ 
ȺɋɈ ɄɂȺ

Ɂɚɩɪɨɫ/ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɩɪɨɫɚ ɄɂȺ 

ɋɟɪɜɟɪ 
ɂȾɋ

ȼɜɨɞ/ȼɵɜɨɞ ɞɚɧɧɵɯ
Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ

ȺɊɆ 
ɂȾɋ

Ⱥɋɍ Ɍɉ
ɉɟɪɟɞɚɱɚ ɫɢɝɧɚɥɨɜ ɨ ɫɨɫɬɨɹɧɢɢ ɫɢɫɬɟɦɵ ɢ 

ɩɪɟɜɵɲɟɧɢɢ ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ

- ȺɋɈ ɄɂȺ
- ɂȾɋ
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Ʉ ɱɢɫɥɭ ɜɧɟɲɧɢɯ ɩɨɞɫɢɫɬɟɦ ɨɬɧɨɫɹɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ (ɞɚɥɟɟ ȺɋɍɌɉ) ɫɬɚɧɰɢɢ. Ɉɛɦɟɧ 
ɞɚɧɧɵɦɢ ɪɟɚɥɢɡɨɜɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɯɚɧɢɡɦɚ SQL-ɡɚɩɪɨɫɨɜ ɢ 
ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ (ɬɟɯɧɨɥɨɝɢɹ VLAN ) ɱɟɪɟɡ ɪɟɡɟɪɜɢɪɨɜɚɧɧɭɸ ɫɟɬɶ. 
ɋɢɝɧɚɥɵ ɨ ɩɪɟɜɵɲɟɧɢɢ ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɢ ɩɨɬɟɪɢ ɫɜɹɡɢ ɫ 
ɩɨɞɫɢɫɬɟɦɚɦɢ ȺɋɈɄ ȽɌɋ ɩɟɪɟɞɚɸɬɫɹ ɜ ɨɛɳɟɫɬɚɧɰɢɨɧɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ 
ȺɋɍɌɉ. 
 

9.6 Ʉɪɢɬɟɪɢɢ ɢ ɩɪɟɞɟɥɵ ɛɟɡɨɩɚɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɬɵ ȺɋɈɄ  ȽɌɋ 
 

Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɧɢɠɧɟɝɨ ɢ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɟɣ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɭɫɬɨɣɱɢɜɵ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɜ 
ɫɥɟɞɭɸɳɢɯ ɞɢɚɩɚɡɨɧɚɯ: 

– ɧɢɠɧɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɧɢɠɟ ɱɟɦ ɦɢɧɭɫ 30°ɋ; 

– ɜɟɪɯɧɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɜɵɲɟ ɱɟɦ 40°ɋ; 

– ɜɟɪɯɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɩɪɢ 30°ɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɜɵɲɟ ɱɟɦ 80%. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ, ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɨɮɢɫɧɨɦ 

ɢɫɩɨɥɧɟɧɢɢ, ɭɫɬɨɣɱɢɜɵ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɝɨ 
ɜɨɡɞɭɯɚ ɜ ɫɥɟɞɭɸɳɢɯ ɞɢɚɩɚɡɨɧɚɯ: 

– ɧɢɠɧɟɟ  ɡɧɚɱɟɧɢɟ  ɬɟɦɩɟɪɚɬɭɪɵ  ɨɤɪɭɠɚɸɳɟɝɨ   ɜɨɡɞɭɯɚ   ɞɨɥɠɧɨ   ɛɵɬɶ 
ɧɟ ɧɢɠɟ ɱɟɦ 10°ɋ; 

– ɜɟɪɯɧɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɜɵɲɟ ɱɟɦ 40°ɋ; 

– ɜɟɪɯɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɩɪɢ 30°ɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɜɵɲɟ ɱɟɦ 75%. 

 
9.7 Ɋɟɡɭɥɶɬɚɬ ɜɧɟɞɪɟɧɢɹ ȺɋɈɄ ȽɌɋ 

 
ȼɧɟɞɪɟɧɢɟ ȺɋɈɄ ȽɌɋ ɩɨɡɜɨɥɢɬ ɞɨɫɬɢɱɶ ɫɥɟɞɭɸɳɢɯ ɰɟɥɟɣ: 

– ɩɨɜɵɲɟɧɚ ɬɨɱɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ; 

– ɭɜɟɥɢɱɟɧɚ ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɝɢɞɪɨɭɡɥɚ; 

– ɨɛɟɫɩɟɱɟɧ ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɄɂȺ ɜ ɩɪɨɰɟɫɫɟ 
ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ȽɌɋ; 

– ɞɨɫɬɢɝɧɭɬ ɤɚɱɟɫɬɜɟɧɧɨ ɧɨɜɵɣ ɷɮɮɟɤɬ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ; 
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– ɩɨɜɵɲɟɧɧɚɹ ɱɚɫɬɨɬɚ ɨɩɪɨɫɚ ɞɚɬɱɢɤɨɜ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɭɱɧɵɦ  ɨɩɪɨɫɨɦ 
ɄɂȺ; 

– ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɝɢɫɬɪɚɰɢɸ ɢ ɚɧɚɥɢɡ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɛɵɫɬɪɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ; 

– ɫɧɢɠɟɧɵ ɬɪɭɞɨɡɚɬɪɚɬɵ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɟɧɵ ɨɲɢɛɤɢ ɜ ɩɪɨɰɟɫɫɟ 
ɨɩɪɨɫɚ ɄɂȺ ɢ ɜɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɛɚɡɭ ɞɚɧɧɵɯ; 

– ɩɨɜɵɲɟɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɭɥɭɱɲɟɧɵ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɩɟɪɫɨɧɚɥɚ 
Ƚɗɋ, ɡɚɧɹɬɨɝɨ ɧɚɬɭɪɧɵɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ ɢ ɨɛɪɚɛɨɬɤɨɣ ɢɯ ɪɟɡɭɥɶɬɚɬɨɜ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 32,5 ɦ ɧɚ ɪɟɤɟ ɍɱɭɪ, 
ɹɜɥɹɸɳɟɣɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: ܳ଴,ଵ% = ͳͳͲͻ͹ ˏଷ/˔ , ܳ଴,଴ଵ% = ͳʹ͸͹͹ ˏଷ/˔. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɫɬɚɜɢɥɚ 370 Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ 
ɪɚɜɧɚ 198,5 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ  7,45 ˍˏଷ. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɢɥɚ 2,4 ɦɥɪɞ. ɤȼɬ·ɱ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  
ɦɚɤɫɢɦɚɥɶɧɵɣ – 29,4 ɦ; 
ɪɚɫɱɟɬɧɵɣ  – 25,2 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ  – 15,4 ɦ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1740 ɦ3/ɫ.  

Ȼɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɬɢɩɚ  ʞʚ͵Ͳ − ʑ − ͹ͳͲ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 
ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ ɱɟɬɵɪɶɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ,  ɞɢɚɦɟɬɪɨɦ 
ɪɚɛɨɱɢɯ ɤɨɥɟɫ 7,1 ɦ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 100 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1160/135-60 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 103 Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥ ɜɵɛɪɚɧ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɢɩ Ɋɍ 220 ɤȼ, ɚ ɬɚɤɠɟ 
ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – "ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ 
ɫɢɫɬɟɦɨɣ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ – 125000/220, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-4000/10 ɍ1.  

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɨ ɬɢɩɚ ɈɊɍ, ɬ.ɤ. ɷɬɨɬ ɜɚɪɢɚɧɬ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-15 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 
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Ɂɚɬɟɦ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  

ɑɚɝɞɚɣɫɤɚɹ Ƚɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɪɭɫɥɨɜɨɣ ɫɯɟɦɟ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 

– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 23,5 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 177,5 ɦ;  
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 216 ɦ; 
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 5; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 30 ɦ; 

ȼ ɷɬɨɦ ɠɟ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,28 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 21 ɤɨɩ/ɤȼɬɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 89565 ɪɭɛ/ɤȼɬ. 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 6,2 ɝɨɞɚ. 

ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
Ɍɚɛɥɢɰɚ A.1 - ɋɪɚɛɨɬɤɚ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

 
 
 
 
 
 

 
 

Q,ɦ3/ɫ Qɜɯɤ<Qɧɛ 
  
Qɝɷɫ 

Vɜɞɯɳ,ɤɦ3 Zɜɛ,ɦ 

Zɧɛ,ɦ H,ɦ N,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 

t,ɱɚɫ 
ɗ, 

Ɇȼɬ.ɱ 
Qɛɵɬɩɨɥ Qɯɨɥɫɛɪ Qɮɢɥɶɬɪ Qɜɞɯɳ Qɜɯɤ Qɧɛ ɧɚɱ dV ɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞɧ 

152 0 2 166 320 320 318 8,53 0,43 8,10 210,0 209,6 209,82 180,61 28,91 78 ɉɈ ȼɏɄ 730 57 

115 0 2 345 160 462 460 8,10 0,89 7,21 209,6 209,2 209,46 180,87 28,29 111 110 730 81 

87 0 2 695 160 784 782 7,21 1,80 5,41 209,2 208,6 208,99 181,45 27,23 181 180 730 132 

78 0 2 760 160 840 838 5,41 1,97 3,44 208,6 205,9 207,32 181,55 25,47 181 180 730 132 

74 0 2 480 160 556 554 3,44 1,24 2,19 205,9 203,7 204,83 181,05 23,49 111 110 730 81 

76 0 2 189 160 267 265 2,19 0,49 1,70 203,7 202,1 202,95 180,51 22,14 50 ɉɈ ȼɏɄ 730 36 

79 0 2 239 320 320 318 1,70 0,62 1,08 202,1 198,4 200,33 180,61 19,42 53 ɉɈ ȼɏɄ 730 38 

998 0 2 -625 320 375 373 1,08 -1,62 2,70 198,4 204,7 201,61 180,71 20,60 65 ɉɈ ȼɏɄ 730 48 

912 0 2 -539 320 375 373 2,70 -1,40 4,10 204,7 207,0 205,88 180,71 24,87 79 ɉɈ ȼɏɄ 730 58 

1587 0 2 -1214 320 375 373 4,10 -3,15 7,25 207,0 209,3 208,16 180,71 27,14 86 ɉɈ ȼɏɄ 730 63 

797 0 2 -424 320 375 373 7,25 -1,10 8,35 209,3 209,8 209,56 180,71 28,55 91 ɉɈ ȼɏɄ 730 66 

445 0 2 -72 320 375 373 8,35 -0,19 8,53 209,8 210,0 209,91 180,71 28,90 92 ɉɈ ȼɏɄ 730 67 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ A 
 

Ɍɚɛɥɢɰɚ A.2- ɋɪɚɛɨɬɤɚ ɑɚɝɞɚɣɫɤɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ. 
Q,ɦ3/ɫ 

Qɜɯɤ
<Qɧɛ  

Vɜɞɯɳ,ɤɦ3 Zɜɛ,ɦ 
Zɧɛ,ɦ H,ɦ 

N,Ɇ
ȼɬ 

Nɝɚɪ
,Ɇȼɬ 

t,ɱɚɫ
ɵ 

ɗ,ɦɥɧ 
ɤȼɬ*ɱ Qɛɵɬɩ

ɨɥ 
Qɯɨɥɫ

ɛɪ 
Qɮɢɥɶ

ɬɪ 
Qɜɞɯ

ɳ 
Qɜɯ

ɤ 
Qɧɛ Qɝɷɫ 

ɧɚ
ɱ 

dV ɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞɧ 

227 0 2 91 320 320 318 8,5 0,24 8,30 210,00 209,78 209,89 180,61 28,98 78 
ɉɈ 

ȼɏɄ 
730 57 

139 0 2 320 160 461 459 8,3 0,83 7,47 209,78 209,34 209,56 180,87 28,39 111 110 730 81 

108 0 2 670 160 780 778 7,4 1,74 5,73 209,34 208,92 209,13 181,45 27,39 181 180 730 132 

92 0 2 780 160 874 872 5,7 2,02 3,71 208,92 206,39 207,66 181,61 25,75 191 180 730 139 

69 0 2 480 160 551 549 3,7 1,24 2,47 206,39 204,30 205,35 181,04 24,01 112 110 730 82 

69 0 2 250 160 321 319 2,4 0,65 1,82 204,30 202,62 203,46 180,61 22,55 61 
ɉɈ 

ȼɏɄ 
730 45 

69 0 2 283 320 354 352 1,8 0,73 1,08 202,62 198,48 200,55 180,67 19,57 59 
ɉɈ 

ȼɏɄ 
730 43 

2368 0 2 -760 320 1610 1608 1,0 
-

1,97 
3,05 198,48 205,33 201,91 182,83 18,78 257 

ɉɈ 
ȼɏɄ 

730 187 

4774 0 2 -1837 320 2939 2937 3,0 
-

4,76 
7,82 205,33 209,46 207,40 184,76 22,34 558 

ɉɈ 
ȼɏɄ 

730 407 

2050 0 2 -138 320 1914 1912 7,8 
-

0,36 
8,17 209,46 209,68 209,57 183,30 25,97 422 

ɉɈ 
ȼɏɄ 

730 308 

3532 0 2 -123 320 3411 3409 8,1 
-

0,32 
8,49 209,68 209,96 209,82 185,37 24,15 700 

ɉɈ 
ȼɏɄ 

730 511 

2438 0 2 -16 320 2424 2422 8,4 
-

0,04 
8,53 209,96 210,00 209,98 184,05 25,63 528 

ɉɈ 
ȼɏɄ 

730 385 
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ɉɪɢɥɨɠɟɧɢɟ Ȼ – Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɬɭɪɛɢɧɵ 
  
  
 
 
 
 
 
 
 
 
 

  
 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ – 30ȼ-710 
 
 
 

 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɍɏ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɬɭɪɛɢɧɵ 

 



138 

 
 

 

Ɋɢɫɭɧɨɤ Ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɉɅ – 30ȼ-710 



Главная электрическая схема

1 СШ 220 кВ

2 СШ 220 кВ

ОСШ - 220 кВ

ЗНЛ ЛР
220 Чагдайская ГЭС-Томмот №1

ЛР 220 Чагдайская ГЭС-Томмот №1

ЗНВ ЛР
220 Чагдайская ГЭС-Томмот №1

ТТ-1 220 Чагдайская ГЭС-Томмот №1

В 220 Чагдайская ГЭС-Томмот №1

ОР 220 Чагдайская ГЭС-Томмот №1

ЗНЛ ОР
220 Чагдайская ГЭС-Томмот №1

ВЧЗ 220 Чагдайская
ГЭС-Томмот №1

ЗН КС 220 Чагдайская ГЭС-Томмот №1

ФП
КС 220 Чагдайская ГЭС-Томмот №1

ТН-1 220 Чагдайская
ГЭС-Томмот №1

ТТ-2 220 Чагдайская ГЭС-Томмот №1

ЗНВ ШР–2
220 Чагдайская ГЭС-Томмот №1

ШР–2 220 Чагдайская ГЭС-Томмот №1

ШР–1 220
Чагдайская
ГЭС-Томмот №1

ЗНВ ШР–1
 220 Чагдайская
ГЭС-Томмот №1

ТТ–1 220 Т–1

ОПН 220 Т–1

Т–1/125 МВА ТТн 220 Т–1

ЗНТ ТР
220 Т–1 Чагдайская ГЭС-Томмот

ТР 220 Т–1 Чагдайская ГЭС-Томмот

ЗНВ ТР
220 Т–1 Чагдайская ГЭС-Томмот

ТТ–3 220 Т–1 Чагдайская ГЭС-Томмот

В 220 Т–1 Чагдайская ГЭС-Томмот

ТТ–2 220 Т–1 Чагдайская ГЭС-Томмот

ШР–2 220 Т–1 Чагдайская ГЭС-Томмот

ОР 220 Т–1 Чагдайская ГЭС-Томмот

ЗНТ ОР
220 Т–1 Чагдайская ГЭС-Томмот

ЗНВ ШР–2
220 Т–1  Чагдайская ГЭС-Томмот

ШР–1 220 Т–1
Чагдайская
ГЭС-Томмот

ЗНВ ШР–1
220 Т–1 Чагдайская
ГЭС-Томмот

ТСН–1/4 МВА

ТТ–1 220 Т–2

ОПН 220 Т–2

Т–2/125 МВА

ЗНТ ТР
220 Т–2 Чагдайская
ГЭС-Томмот

ТР 220 Т–2 Чагдайская
ГЭС-Томмот

ЗНВ ТР
220 Т–2 Чагдайская
ГЭС-Томмот

ТТ–3 220 Т–2 Чагдайская
ГЭС-Томмот

В 220 Т–2 Чагдайская
ГЭС-Томмот

ТТ–2 220 Т–2 Чагдайская
ГЭС-Томмот

ШР–2 220 Т–2 Чагдайская
ГЭС-Томмот

ОР 220 Т–2 Чагдайская
ГЭС-Томмот

ЗНТ ОР
220 Т–2 Чагдайская
ГЭС-Томмот

ЗНВ ШР–2
220 Т–2 Чагдайская

ГЭС-Томмот

ШР–1 220 Т–2
Чагдайская
ГЭС-Томмот

ЗНВ ШР–1
220 Т–2 Чагдайская ГЭС-Томмот

ЗНЛ ЛР
220 Чагдайская ГЭС-Томмот
№2ЛР 220 Чагдайская

ГЭС-Томмот №2
ЗНВ ЛР
220 Чагдайская ГЭС-Томмот
№2

ТТ-1 220 Чагдайская
ГЭС-Томмот №2

В 220 Чагдайская
ГЭС-Томмот №2

ОР 220 Чагдайская
ГЭС-Томмот №2

ЗНЛ ОР
220 Чагдайская ГЭС-Томмот
№2

ТТ-2 220 Чагдайская
ГЭС-Томмот №2

ЗНВ ШР–2
220 Чагдайская

ГЭС-Томмот №2
ШР–2 220 Чагдайская
ГЭС-Томмот №2

ШР–1 220
Чагдайская
ГЭС-Томмот №2

ЗНВ ШР–1
 220 Чагдайская ГЭС-Томмот
№2

ЗНШ ОР
220 ОВ Чагдайская ГЭС-Томмот

ОР 220 ОВ Чагдайская ГЭС-Томмот

ЗНВ ОР
220 ОВ Чагдайская
ГЭС-Томмот

ТТ ОВ 220 Чагдайская
ГЭС-Томмот

ОВ 220 Чагдайская
ГЭС-Томмот

ЗНШ ШР–1
220 ОВ Чагдайская ГЭС-Томмот

ШР–1 220 ОВ Чагдайская
ГЭС-Томмот

ЗНВ ШР–1
220 ОВ Чагдайская
ГЭС-Томмот

ЗНШ ШР–2
220 ОВ Чагдайская ГЭС-Томмот

ШР–2 220 ОВ Чагдайская ГЭС-Томмот

ЗНВ ШР–2
220 ОВ Чагдайская
ГЭС-Томмот

ТТ–1 220 Т–3

ОПН 220 Т–3

Т–3/125 МВА

ЗНТ ТР
220 Т–3 Чагдайская ГЭС-Томмот

ТР 220 Т–3 Чагдайская ГЭС-Томмот

ЗНВ ТР
220 Т–3 Чагдайская ГЭС-Томмот

ТТ–3 220 Т–3 Чагдайская ГЭС-Томмот

В 220 Т–3 Чагдайская ГЭС-Томмот

ТТ–2 220 Т–3 Чагдайская ГЭС-Томмот

ШР–2 220 Т–3 Чагдайская ГЭС-Томмот

ОР 220 Т–3 Чагдайская ГЭС-Томмот

ЗНТ ОР
220 Т–3 Чагдайская ГЭС-Томмот

ЗНВ ШР–2
220 Т–3 Чагдайская ГЭС-Томмот

ШР–1 220 Т–3 Чагдайская
ГЭС-Томмот

ЗНВ ШР–1
220 Т–3
Чагдайская
ГЭС-Томмот

ТТ–1 220 Т–4

ОПН 220 Т–4

Т–4/125 МВА

ЗНТ ТР
220 Т–4 Чагдайская
ГЭС-Томмот

ТР 220 Т–4 Чагдайская
ГЭС-Томмот

ЗНВ ТР
220 Т–4 Чагдайская
ГЭС-Томмот

ТТ–3 220 Т–4
Чагдайская ГЭС-Томмот

В 220 Т–4 Чагдайская
ГЭС-Томмот
ТТ–2 220 Т–4 Чагдайская
ГЭС-Томмот

ШР–2 220 Т–4 Чагдайская
ГЭС-Томмот

ОР 220 Т–4 Чагдайская
ГЭС-Томмот

ЗНТ ОР
220 Т–4
Чагдайская
ГЭС-Томмот

ЗНВ ШР–2
220 Т–4 Чагдайская

ГЭС-Томмот

ШР–1 220 Т–4
Чагдайская
ГЭС-Томмот

ЗНВ ШР–1
220 Т–4 Чагдайская
ГЭС-Томмот

ЗНШ РТН–2 220

РТН–2 220

ЗНТ РТН–2 220

ТН–2 220

ОПН ТН–2

ЗНШ РТН ОСШ 220

Чагдайская ГЭС-Томмот

РТН ОСШ 220 Чагдайская ГЭС-Томмот

ЗНТ РТН ОСШ 220

Чагдайская ГЭС-Томмот

ТН ОСШ 220 Чагдайская
ГЭС-Томмот

ОПН ОСШ 220 Чагдайская
ГЭС-Томмот

ЗНЛ ЛР
220 Чагдайская ГЭС-Томмот №3

ЛР 220 Чагдайская
ГЭС-Томмот №3

ЗНВ ЛР
220 Чагдайская ГЭС-Томмот №3

ТТ-1 220 Чагдайская
ГЭС-Томмот №3

В 220 Чагдайская
ГЭС-Томмот №3

ОР 220 Чагдайская
ГЭС-Томмот №3

ЗНЛ ОР
220 Чагдайская ГЭС-Томмот №3

ТТ-2 220 Чагдайская
ГЭС-Томмот №3

ЗНВ ШР–2
220 Чагдайская ГЭС-Томмот №3

ШР–2 220 Чагдайская
ГЭС-Томмот №3

ШР–1 220
Чагдайская
ГЭС-Томмот №3

ЗНВ ШР–1
 220 Чагдайская
ГЭС-Томмот №3

ШР–1 220 ШСВ
ЗНВ ШР–1 220 ШСВ

ШСВ 220

ЗНВ ШР–2 220 ШСВ

ТТ–2 220 ШСВ

ШР–2 220 ШСВ

ДГУ

ОПН 13,8 Т–1

РТСН

ТТ–2
РТСН

В 35 РТСН

ЗН–4 35 РТСН

ТТ–1 13,8 ТСН–1

СШ 0,4кВ

ЗН–1 0,4 ТСН–1 ЗН–2 0,4 ТСН–1 ЗН–1 0,4 ТСН–2 ЗН–2 0,4 ТСН–2

АВ–1 0,4 ТСН–1 АВ–2 0,4 ТСН–1
САВ–1 0,4 СШ–1

АВ–4 0,4
ТСН–1

АВ–3 0,4
ТСН–1 АВ–2 0,4

ДГУ
АВ–1 0,4
ДГУ

АВ–3 0,4
ДГУ

АВ–4 0,4
ДГУ

САВ–3 0,4 СШ–2

САВ–4 0,4 СШ–3

САВ–2 0,4 СШ–1 АВ–2 0,4 ТСН–2АВ–1 0,4 ТСН–2

АВ–4 0,4
ТСН–2

АВ–3 0,4
ТСН–2

АВ–1 0,4
РТСН

АВ–2 0,4
РТСН

ВЧЗ 220 Чагдайская
ГЭС-Томмот №2

ЗН КС 220 Чагдайская
ГЭС-Томмот №2

ВЛ 220 кВ
Чагдайская ГЭС-Томмот №2

ФП
КС 220 Чагдайская
ГЭС-Томмот №2

ТН-1 220 Чагдайская
ГЭС-Томмот №2

ВЧЗ 220 Чагдайская
ГЭС-Томмот №3

ЗН КС 220 Чагдайская
ГЭС-Томмот №3

ВЛ 220 кВ
Чагдайская ГЭС-Томмот №3

ФП
КС 220 Чагдайская
ГЭС-Томмот №3

ТН-1 220 Чагдайская
ГЭС-Томмот №3

ЗНШ РТН–1 220

РТН–1 220

ЗНТ РТН–1 220

ТН–1 220

ОПН ТН–1

АСН
 0,4 Г–1

ОСН АСН
 0,4 Г–2

ОСН АСН
 0,4 Г–3

ОСН АСН
 0,4 Г–4

ОСН

ЗН–1 0,4 РТСН ЗН–2 0,4 РТСН

ТТн 220 Т–2 ТТн 220 Т–3 ТТн 220 Т–3

Г–1/103 МВт

ТТ–1 13,8 Г–1

ОПН
13,8 Г–1

ЗН–2 13,8
Г–1

В 13,8

Г–1

ТН–4 13,8
Г–1

ТН–5 13,8 Г–1

ТН–3 13,8
Г–1

ТН–2 13,8 Г–1

ТН–1 13,8 Г–1

ТТн 13,8

Г–1

ТНн–2 13,8 Г–1ТНн–1 13,8 Г–1

Р–1 13,8 Г–1

ЗН–1 13,8 Г–1

ТТ–2 13,8 Г–1
ТСН–2/4 МВА

ОПН 13,8 Т–3

ТТ–1 13,8 ТСН–2

Г–3/103 МВт

ТТ–1 13,8 Г–3

ОПН
13,8 Г–3

ЗН–2 13,8
Г–3

В 13,8

Г–3

ТН–4 13,8
Г–3

ТН–5 13,8
Г–3

ТН–3 13,8
Г–3

ТН–2 13,8 Г–3

ТН–1 13,8 Г–3

ТТн 13,8

Г–3

ТНн–2 13,8 Г–3ТНн–1 13,8 Г–3

Р–1 13,8 Г–3

ЗН–1 13,8 Г–3

ТТ–2 13,8 Г–3

ОПН 13,8 Т–2

Г–2/103 МВт

ТТ–1 13,8 Г–2

ОПН
13,8 Г–2

ЗН–2 13,8
Г–2

В 13,8

Г–2

ТН–4 13,8
Г–2

ТН–5 13,8
Г–2

ТН–3 13,8
Г–2

ТН–2 13,8 Г–2

ТН–1 13,8 Г–2

ТТн 13,8

Г–2

ТНн–2 13,8 Г–2ТНн–1 13,8 Г–2

Р–1 13,8 Г–2

ЗН–1 13,8
Г–2

ТТ–2 13,8 Г–2

ОПН 13,8 Т–4

Г–4/103 МВт

ТТ–1 13,8 Г–4

ОПН
13,8 Г–4

ЗН–2 13,8
Г–4

В 13,8

Г–4

ТН–4 13,8
Г–4

ТН–5 13,8
Г–4

ТН–3 13,8
Г–4

ТН–2 13,8 Г–4

ТН–1 13,8 Г–4

ТТн 13,8

Г–4

ТНн–2 13,8 Г–4ТНн–1 13,8 Г–4

Р–1 13,8 Г–4

ЗН–1 13,8
Г–4

ТТ–2 13,8 Г–4

ТН 0,4

СШ–2
ОПН 0,4

СШ–2

ТН 0,4

СШ–3
ОПН 0,4

СШ–3

ОРУ 220 кВ

Ш 0,4кВ

Ш 0,4кВ

ВЛ 35 кВ

ТТ–1 РТСН

ЗН–3 35 РТСН

Р 35 РТСН

ФП 220 Чагдайская ГЭС-Томмот №1 ФП 220 Чагдайская
ГЭС-Томмот №2

ФП 220 Чагдайская
ГЭС-Томмот №3

ТТ–1 220 ШСВ

ТН–1 0,4 СШ–2

ОПН–1 0,4
СШ–2

ТН–1 0,4 СШ–3

ОПН–1 0,4
СШ–3

ВЛ 220 кВ
Чагдайская ГЭС-Томмот №1
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