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ȼȼEȾEɇɂE 
 

        ȼɵɩɭcɤɧaɹ ɤɜaɥɢɮɢɤaɰɢoɧɧaɹ ɪaɛoɬa ɛɚɤɚɥɚɜɪɚ ɩo ɬeɦe «Aɜɬoɧoɦɧoe 
ɬeɩɥocɧaɛɠeɧɢe ɠɢɥoɝo ɡɞaɧɢɹ ɜ ɩɪɢɝoɪoɞe ɝ. Ʉɪacɧoɹɪcɤa» coɞeɪɠɢɬ 52 
cɬɪaɧɢɰɵ ɬeɤcɬoɜoɝo ɞoɤɭɦeɧɬa, 5 ɢɥɥɸcɬɪaɰɢɢ, 5 ɬaɛɥɢɰ, 62 ɮoɪɦɭɥ, 12 
ɢcɩoɥɶɡoɜaɧɧɵx ɢcɬoɱɧɢɤoɜ, 2 ɩɪɢɥoɠeɧɢɹ, 5 ɥɢcɬoɜ ɝɪaɮɢɱecɤoɝo ɦaɬeɪɢaɥa. 
AȼɌOɇOɆɇɕɃ ɂCɌOɑɇɂɄ ɌEɉɅOCɇAȻɀEɇɂə – ɉɊɂCɌɊOEɇɇAə 
ɄOɌEɅɖɇAə ɇA ȽAɁE, ȽȼC – ɁAɄɊɕɌAə CɂCɌEɆA, 
ɄɅACCɂɎɂɄAɐɂə, CɊAȼɇEɇɂE AȼɌOɇOɆɇɕX ɂ 
ɐEɇɌɊAɅɂɁOȼAɇɇɕX CɂCɌEɆ ɌEɉɅOCɇAȻɀEɇɂə, CȽȼ, ɌEɉɅOȼAə 
ɆOЩɇOCɌɖ, ɉOȾOȽɊEȼAɌEɅɖ ȽȼC, OȻOɊɍȾOȼAɇɂE, 
AɄɄɍɆɍɅɂɊOȼAɇɂE, AȼɌOɆAɌɂɄA.     
        ɐeɥɶ ȼɄɊ – caɦocɬoɹɬeɥɶɧo ɩɪɢɦeɧɢɬɶ ɭɦɟɧɢɟ ɩɪoeɤɬɢɪoɜaɧɢɹ 
aɜɬoɧoɦɧoɝo ɬeɩɥocɧaɛɠeɧɢɹ oɬ ɩɪɢcɬɪoeɧɧoɣ ɤ ɡɞaɧɢɸ ɤoɬeɥɶɧoɣ, ɬ.ɤ. 
ɩɪoɛɥeɦa ɢɡɧoɫɚ ɬeɩɥoɜɵx ceɬeɣ ɰeɧɬɪaɥɢɡoɜaɧɧoɝo ɬeɩɥocɧaɛɠeɧɢɹ ɜ ɧaɲeɦ 
ɪeɝɢoɧe oɱeɧɶ aɤɬɭaɥɶɧa. 
        Ɂaɞaɱɢ ȼɄɊ: 
        - aɧaɥɢɡ cɩocoɛoɜ aɜɬoɧoɦɧoɝo ɬeɩɥocɧaɛɠeɧɢɹ, coɱeɬaɧɢe c 
ɰeɧɬɪaɥɢɡoɜaɧɧɵɦ; 
        - ɪaɡɪaɛoɬaɬɶ CȽȼ ɠɢɥoɝo ɡɞaɧɢɹ; 
        - oɩɪeɞeɥɢɬɶ ɪacxoɞɵ ɬeɩɥa ɧa oɬoɩɥeɧɢe, ȽȼC; 
        - ɜɵɩoɥɧɢɬɶ ɝɢɞɪaɜɥɢɱecɤɢɣ ɪacɱeɬ CȽȼ; 
        - ɜɵɩoɥɧɢɬɶ ɬeɩɥoɜoɣ ɪacɱeɬ ɩoɞoɝɪeɜaɬeɥɹ ȽȼC 
        - ɩoɞoɛɪaɬɶ oɛoɪɭɞoɜaɧɢe ɞɥɹ aɜɬoɧoɦɧoɣ ɤoɬeɥɶɧoɣ. 
 ȼ ɪeɡɭɥɶɬaɬe ȼɄɊ ɪaɡɪaɛoɬaɧa ɬeɩɥoɜaɹ cxeɦa aɜɬoɧoɦɧoɣ ɤoɬeɥɶɧoɣ, 
ɩɪoɪaɛoɬaɧɵ ɷɤoɥoɝɢɱecɤɢe ɜoɩɪocɵ. 
ɫɫɫɫɫɫɫɫ 
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1ɫɌexɧoɥoɝɢɱecɤɢɣɫɪaɡɞeɥ 
 

1.1ɫOɛɳɢeɫɭɤaɡaɧɢяɫcɱɫcɫɱ 
 
ȼɫaɜɬoɧoɦɧɭɸɫcɢcɬeɦaɫɬeɩɥocɧaɛɠeɧɢɹɫ(AɌC)ɫɜɯoɞɢɬɫɜoɞoɩoɞoɝɪeɜaɬ

eɥɶɫȽȼC,ɫɫɬeɩɥoɝeɧeɪaɬoɪɵɫ(ɤoɬɥa),ɫceɬeɜoɣɫɧacocɫcɢcɬeɦɵɫoɬoɩɥeɧɢɹ,ɫɰɢɪɤ
ɭɥɹɰɢoɧɧɵɣɫɧacocCȽȼ,ɫcɢcɬeɦɵɫɜoɞooɱɢcɬɤɢ,ɫcɢcɬeɦɵɫoɬoɩɥeɧɢɹɫɢɫCȽȼɫɡɞ
aɧɢɹ. 

ȼɫɜɵɩɭcɤɧoɣɫɤɜaɥɢɮɢɤaɰɢoɧɧoɣɫɪaɛoɬeɫɪaɡɪaɛoɬaɧaɫcɢcɬeɦaɫAɌCɫɜɫɜ
ɢɞeɫɩɪɢcɬɪoeɧɧoɣɫɤɫɠɢɥoɦɭɫɞoɦɭɫɤoɬeɥɶɧoɣ. 

Aɜɬoɧoɦɧɵeɫɤoɬeɥɶɧɵeɫɩoɫɪaɡɦeɳeɧɢɸɫɪaɡɞeɥɹɸɬɫɧa: 
-ɫɩɪɢcɬɪoeɧɧɵeɫɤɫɡɞaɧɢɹɦ; 
-ɫoɬɞeɥɶɧoɫcɬoɹɳɢe; 
-ɫɤɪɵɲɧɵ; 
-ɫɜcɬɪoeɧɧɵeɫɜɫɡɞaɧɢɹ. 
ɫɌeɩɥoɜɵeɫɦoɳɧocɬɢɫɜcɬɪoeɧɧɵx,ɫɩɪɢcɬɪoeɧɧɵxɫɢɫɤɪɵɲɧɵxɫ 

ɤoɬeɥɶɧɵx,ɫɞɥɹɫɬeɩɥocɧaɛɠeɧɢɹɫɤoɬoɪɵɯɫoɧɢɫɩɪeɞɧaɡɧaɱeɧɵ,ɫɧeɫɞoɥɠɧɵɫɩɪ
eɜɵɲaɬɶɫɩoɬɪeɛɧocɬɢɫɜɫɬeɩɥoɬeɫɬoɝoɫɡɞaɧɢɹ,. 

Ʉoɬeɥɶɧɵeɫɧeɫɪaɡɪeɲaeɬcɹɫɜcɬɪaɢɜaɬɶɫɜɫɦɧoɝoɤɜaɪɬɢɪɧɵeɫɠɢɥɵeɫɞoɦa
. 

Ⱦɥɹɫɠɢɥɵxɫɞoɦoɜɫɞoɩɭcɤaeɬcɹɫɢɧɬeɝɪaɰɢɹɫɤɪɵɲɧɵxɫɢɫɜcɬɪoeɧɧɵxɫ 

ɤoɬeɥɶɧɵxɫcɫɩɪɢɦeɧeɧɢeɦɫɜoɞoɝɪeɣɧɵxɫɤoɬɥoɜɫcɫɜoɞoɣ,ɫɤoɬoɪɵeɫɧeɫ 

ɩɪeɜɵɲɸɬɫɬeɦɩeɪaɬɭɪɭɫ115ɫºC.ɫɉɪɢɫɷɬoɦɫɬeɩɥoɜaɹɫɦoɳɧocɬɶɫ 

(ɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶ)ɫɤoɬeɥɶɧɵxɫɧeɫɞoɥɠɧaɫɛɵɬɶɫɛoɥeeɫ3,0ɫɆȼɬ.ɫɇeɫ 

ɞoɩɭcɤaeɬcɹɫɪaɡɪaɛoɬɤaɫɤoɬeɥɶɧɵx,ɫɤoɬoɪɵeɫɩɪɢɦɵɤaɸɬɫɤɫɠɢɥɵɦɫɞoɦaɦɫcoɫ
cɬoɪoɧɵɫɜxoɞɧɵxɫɩoɞɴeɡɞoɜɫɢɫɭɱacɬɤoɜɫcɬeɧɫcɫoɤoɧɧɵɦɢɫɩɪoeɦaɦɢ,ɫɝɞeɫ 

ɪaccɬoɹɧɢeɫoɬɫɜɧeɲɧeɣɫcɬeɧɵɫɤoɬeɥɶɧoɣɫɞoɫɛɥɢɠaɣɲeɝoɫoɤɧaɫɠɢɥoɣɫ 

ɤɜaɪɬɢɪɵɫɦeɧeeɫ4ɫɦɫɩoɫɝoɪɢɡoɧɬaɥɢ,ɫaɫɪaccɬoɹɧɢeɫoɬɫɩeɪeɤɪɵɬɢɹɫɤoɬeɥɶɧoɣɫ
ɞoɫɛɥɢɠaɣɲeɝoɫoɤɧaɫɠɢɥoɣɫɤɜaɪɬɢɪɵɫɦeɧeeɫ8ɫɦɫɩoɫɜeɪɬɢɤaɥɢ.ɫɌaɤɠeɫ 

ɤoɬeɥɶɧɭɸɫɧeɥɶɡɹɫɪaɡɦecɬɢɬɶɫcɦeɠɧo,ɫɩoɞɫɢɫɧaɞɫɩoɦeɳeɧɢɹɦɢɫcɫ 

oɞɧoɜɪeɦeɧɧɵɦɫɩɪeɛɵɜaɧɢeɦɫɜɫɧeɦɫɛoɥeeɫ51ɫɱeɥoɜeɤa. 
Oɛɳaɹɫɬeɩɥoɜaɹɫɦoɳɧocɬɶɫaɜɬoɧoɦɧɵxɫɤoɬeɥɶɧɵxɫɧeɫɞoɥɠɧaɫ 

ɩɪeɜɵɲaɬɶ: 
-ɫ3,0ɫɆȼɬɫ–ɫɞɥɹɫɤɪɵɲɧɵxɫɢɫɜcɬɪoeɧɧɵxɫɤoɬeɥɶɧɵxɫcɫɤoɬɥaɦɢ 

ɧaɫɠɢɞɤoɦɫɢɫɝaɡooɛɪaɡɧoɦɫɬoɩɥɢɜe; 
-ɫ1,5ɫɆȼɬɫ–ɫɞɥɹɫɜcɬɪoeɧɧɵxɫɤoɬeɥɶɧɵxɫcɫɤoɬɥaɦɢɫɧaɫɬɜeɪɞoɦɫɬoɩɥɢɜe. 

Oɛɳaɹɫɬeɩɥoɜaɹɫɦoɳɧocɬɶɫɩɪɢcɬɪoeɧɧɵxɫɤoɬeɥɶɧɵxɫɧeɫoɝɪaɧɢɱɢɜaeɬcɹ. 
Ɍeɩɥoɜɵeɫɧaɝɪɭɡɤɢɫɞɥɹɫɪacɱeɬaɫɢɫɜɵɛoɪaɫoɛoɪɭɞoɜaɧɢɹɫɤoɬeɥɶɧɵxɫ 

ɞoɥɠɧɵɫoɩɪeɞeɥɹɬɶcɹɫɞɥɹɫɬɪexɫɪeɠɢɦoɜ: 
-ɫɦaɤcɢɦaɥɶɧoɝoɫ–ɫɩɪɢɫt0ɫɧaɪɭɠɧoɝoɫɜoɡɞɭxaɫɜɫɧaɢɛoɥeeɫxoɥoɞɧɭɸ 

ɫɩɹɬɢɞɧeɜɤɭ; 
ɫ-ɫcɪeɞɧeɝoɫ-ɫɩɪɢɫt0ɫɧaɪɭɠɧoɝoɫɜoɡɞɭxaɫɜɫɧaɢɛoɥeeɫxoɥoɞɧɵɣɫɦecɹɰ; 
ɫ-ɫɥeɬɧeɝo. 
ɍɤaɡaɧɧɵeɫɪacɱeɬɧɵeɫt0ɫɧaɪɭɠɧoɝoɫɜoɡɞɭxaɫɩɪɢɧɢɦaɸɬɫɜɫcooɬɜeɬcɬɜɢɢ

ɫcoɫCɇɢɉɫ23-01ɢɫCɇɢɉɫ2.04.05. 



6 
 

Ɋacɱeɬɧɭɸɫɬeɩɥoɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣɫ 

oɩɪeɞeɥɹɸɬɫcɭɦɦoɣɫɪacxoɞoɜɫɬeɩɥoɬɵɫɧaɫoɬoɩɥeɧɢeɫɢɫɜeɧɬɢɥɹɰɢɸɫɩɪɢɫ 

ɦaɤcɢɦaɥɶɧoɦɫɪeɠɢɦeɫɢɫɬeɩɥoɜɵxɫɧaɝɪɭɡoɤɫɧaɫȽȼCɫɜɫcɪeɞɧeɦɫɪeɠɢɦe. 
 

ɫ1.2ɫCoɱeɬaɧɢeɫaɜɬoɧoɦɧoɝoɫɢɫɰeɧɬɪaɥɢɡoɜaɧɧoɝoɫɬeɩɥocɧaɛɠeɧɢя
ɫɜ 

ȼɫɧacɬoɹɳeeɫɜɪeɦɹɫɜɫɧaɢɜɵcɲeɣɫcɬeɩeɧɢɫɜeɥɢɤoɫɜɧɢɦaɧɢeɫɤɫ 

aɜɬoɧoɦɧoɦɭɫɬeɩɥocɧaɛɠeɧɢɸ.ɫɗɬoɫoɛocɧoɜaɧoɫɬeɦ,ɫɱɬoɫɧeɡaɜɢcɢɦɵeɫ 

ɢcɬoɱɧɢɤɢɫɬeɩɥocɧaɛɠeɧɢɹɫɪaɛoɬaɸɬɫɜɫaɜɬoɦaɬɢɱecɤoɦɫɪeɠɢɦeɫɢɫ 

ɜcɥeɞcɬɜɢeɫɷɬoɝo,ɫoɧɢɫɪaɛoɬaɸɬɫɧaɫɝaɡe.ɫɉɪɢɫɞaɧɧɵɯɫɤɪɢɬeɪɢɹɯɫoɧɢɫ 

cɬaɧoɜɹɬcɹɫɤoɧɤɭɪeɧɬɧocɩocoɛɧɵɦɢɫcɫɰeɧɬɪaɥɢɡoɜaɧɧɵɦɢɫɢcɬoɱɧɢɤaɦɢ,ɫ 

ɤoɬoɪɵɦɢɫcɱɢɬaɸɬcɹɫɌɗɐɫɢɫɝɢɝaɧɬcɤɢeɫɤoɬeɥɶɧɵe. 
ȼɫɥɸɛoeɫɰeɧɬɪaɥɢɡoɜaɧɧoeɫɬeɩɥocɧaɛɠeɧɢeɫɜɯoɞɢɬɫcɥeɞɭɸɳaɹɫ 

ɬeɯɧoɥoɝɢɱecɤaɹɫɩocɥeɞoɜaɬeɥɶɧaɹɫɰeɩoɱɤa: 
Ɇaɩɪaɜɪɩɢɦaɜɦaɜɦaɜɢɜaɢɜɫɪaaɩɢɩaɢaɢaɩɢoɩɥɪɞɥɪɞoɪɠɠɪɪɠoɡɲɠoɠ 
-ɩɪoɢɡɜoɞcɬɜoɫɬeɩɥaɫɜɫɜɢɞeɫɝoɪɹɱeɝoɫɬeɩɥoɧocɢɬeɥɹ; 
-ɬɪaɧcɩoɪɬɢɪoɜɤaɫɝoɪɹɱeɝoɫɬeɩɥoɧocɢɬeɥɹɫɞoɫɩoɬɪeɛɢɬeɥɹ; 
-ɬɪaɧcɮoɪɦɢɪoɜaɧɢeɫɝoɪɹɱeɝoɫɬeɩɥoɧocɢɬeɥɹɫɞɥɹɫɧɭɠɞɫoɬoɩɥeɧɢɹ 

ɢɫɝoɪɹɱeɝoɫɜoɞocɧaɛɠeɧɢɹɫɩoɬɪeɛɢɬeɥeɣ; 
-ɪacɩɪeɞeɥeɧɢeɫɬeɩɥoɜoɣɫɷɧeɪɝɢɢɫɧeɩocɪeɞcɬɜeɧɧoɫɩoɫɤɜaɪɬɢɪaɦ. 
ȼɩɜɪaɜɪaɜoɜaoaoɫɜɩɪɩoɪoaɩɥaɥɫɜaɪɜaɫɪɥoɥɝɧɫɝɥɧɤɥɝɥɶɫɥɩaɥɫ 
ȼɫɷɬoɣɫɬeɯɧoɥoɝɢɱecɤoɣɫɰeɩoɱɤeɫɛoɥɶɲoeɫɜɧɢɦaɧɢeɫɭɞeɥɹeɬcɹɫ 

ɩɪoɢɡɜoɞcɬɜɭɫɬeɩɥa,ɫeɝoɫɩeɪeɦeɳeɧɢɸɫɞoɫɩoɬɪeɛɢɬeɥɹɫɢɫcoɜeɪɲeɧɧoɫ 

ɡaɛɵɜaeɦɫoɫɧeɦ,ɫɤaɤɫɬoɥɶɤoɫɬeɩɥoɧocɢɬeɥɶɫɞoɯoɞɢɬɫɞoɫɠɢɥoɝoɫɞoɦa.ɫ 

ɉɪoɜeɞeɧɧɵeɫɜɫɪaɦɤaɯɫɧaɲeɣɫɩɪoɝɪaɦɦɵɫɢccɥeɞoɜaɧɢɹɫɩoɤaɡɵɜaɸɬ,ɫɱɬoɫɜɫ 

ɥɸɛoɦ,ɫɯoɪoɲoɫoɬaɩɥɢɜaeɦoɦɫɞoɦe,ɫɢɦeeɬcɹɫɛoɥɶɲoeɫɪacɩɪeɞeɥeɧɢeɫ 

ɬeɦɩeɪaɬɭɪɫɜɫɤɜaɪɬɢɪaɯ.ɫɉɪɢɫcɪeɞɧeɣɫt0ɫɜɫɜecɶɦaɫɛɥaɝoɩoɥɭɱɧoɣɫɤɜaɪɬɢɪeɫ 

210C,ɫɪaɡɛɪocɫɡɧaɱeɧɢɣɫt0ɫɜɫɞɪɭɝɢɯɫɤɜaɪɬɢɪaɯɫɦoɠeɬɫɧaɯoɞɢɬɶcɹɫɜɫɩɪeɞeɥaɯɫ
oɬɫ14-15ɫɢɫɞoɫ250C.ɫȼɫcɪeɞɧeɦɫɪaɡɥɢɱɢeɫɜɫt0ɫɦeɠɞɭɫɯoɪoɲoɫoɬaɩɥɢɜaeɦɵɦɢɫ 

ɢɫɩɥoɯoɫoɬaɩɥɢɜaeɦɵɦɢɫɤɜaɪɬɢɪaɦɢɫcocɬaɜɥɹeɬɫ5-70C. 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧɫeeɥɞɳɞɧɳɫɞɳeɝɲɲɧeɧ 
ɉoɥɭɱaeɬcɹ,ɫɱɬoɫɩɪɢɫɢcɩoɥɶɡoɜaɧɢɢɫcɢcɬeɦɫɰeɧɬɪaɥɢɡoɜaɧɧoɝoɫ 

ɬeɩɥocɧaɛɠeɧɢɹɫɞɥɹɫɬoɝo,ɫɱɬoɛɵɫɢɦeɬɶɫɜoɡɦoɠɧocɬɶɫɷɤoɧoɦɢɢɫɬeɩɥa,ɫ 

ɧeoɛɯoɞɢɦoɫɜɧocɢɬɶɫoɩɪeɞeɥeɧɧɵeɫɬeɯɧɢɱecɤɢeɫɭcoɜeɪɲeɧcɬɜoɜaɧɢɹɫɜɫ 

cɢcɬeɦɭɫɢɧɠeɧeɪɧoɝoɫoɛecɩeɱeɧɢɹɫɩoɞaɱɢɫɬeɩɥoɧocɢɬeɥɹɫɜɫɠɢɥoɦɫɞoɦe.ɫ 

ɇaɢɛoɥeeɫɜaɠɧɵɦɢɫcɪeɞɢɫɬaɤɢɯɫɦeɪoɩɪɢɹɬɢɣɫɹɜɥɹɸɬcɹ:ɫɭcɬaɧoɜɤaɫɭɡɥoɜɫ 

ɪeɝɭɥɢɪoɜaɧɢɹɫɩoɞaɱɢɫɬeɩɥaɫɧaɫɞoɦɫɢɥɢɫɩoɞɴeɡɞ,ɫɭcɬaɧoɜɤaɫɬeɪɦocɬaɬɧɵɯɫ 

ɜeɧɬɢɥeɣɫɜɫɤɜaɪɬɢɪaɯ,ɫɭɥɭɱɲeɧɢeɫɪacɩɪeɞeɥeɧɢɹɫɬeɩɥoɧocɢɬeɥɹɫɜɫcɢcɬeɦaɯɫ
ɝoɪɹɱeɝoɫɜoɞocɧaɛɠeɧɢɹ.ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

ɉɪɢɫɩɥaɧoɜoɣɫɷɤoɧoɦɢɤe,ɫɤoɬoɪaɹɫcɭɳecɬɜoɜaɥaɫɜɫɧaɲeɣɫcɬɪaɧe,ɫ 

cɪeɞcɬɜaɫɜɫcɢcɬeɦeɫɬeɩɥocɧaɛɠeɧɢɹɫɜɤɥaɞɵɜaɥɢɫɜɫocɧoɜɧoɦɫɜɫɢcɬoɱɧɢɤɢɫ 

ɬeɩɥa.ɫɄaɠɞɵɣɫɢcɬoɱɧɢɤɫɩoɫɦoɳɧocɬɢɫɛɵɥɫɧaɫ35-45%ɫɛoɥɶɲe,ɫɱeɦɫ 

ɦaɤcɢɦaɥɶɧaɹɫɧaɝɪɭɡɤa.ɫȽoɪaɡɞoɫɦeɧɶɲeɫcɪeɞcɬɜɫɜɤɥaɞɵɜaɥɢɫɜɫ 

ɬɪaɧcɩoɪɬɢɪoɜɤɭɫɬeɩɥoɧocɢɬeɥɹ.ɫɂcɯoɞɹɫɢɡɫɷɬoɝo,ɫceɣɱacɫɧaɛɥɸɞaeɬcɹɫɬaɤaɹ
ɤaɪɬɢɧa,ɫɱɬoɫɢcɬoɱɧɢɤoɜɫɭɫɧacɫɦɧoɝo,ɫɢɫɬeɩɥaɫɢɡ-ɡaɫɧeɞocɬaɬɤaɫ 
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ɬoɩɥɢɜaɫɜeɡɞeɫɧeɞocɬaɬoɱɧo.ɫȾɥɹɫɬoɝo,ɫɱɬoɛɵɫɩɪoɢɥɥɸcɬɪɢɪoɜaɬɶɫɷɞaɧɧɵɣɫ 

ɬeɡɢc,ɫɪaccɤaɠɭɫoɫɧeɤoɬoɪɵɯɫɪeɡɭɥɶɬaɬaɯɫɧaɲɢɯɫɢccɥeɞoɜaɧɢɣ.ɫȾoɫ1991-
1992ɫɝoɞoɜɫɜceɫɝoɪoɞcɤɢeɫɜɥacɬɢɫɝɪoɦɤoɫɝoɜoɪɢɥɢ, 
ɱɬoɫɧaɦɫɧeɫɯɜaɬaeɬɫɦoɳɧocɬeɣ ɩoɪɹɞɤaɫ200-300ɫȽɄaɥ/ɱ. Ʉoɝɞaɫɦɵɫcɬaɥɢ 

ɜɵɹcɧɹɬɶɷɬoɬɫɜoɩɪoc,ɫoɤaɡaɥocɶ,ɫɱɬoɫɞɥɹɫɝoɪoɞaɫɜɩoɥɧeɫɞocɬaɬoɱɧoɫ(ɢɫɞaɠeɫ
cɫɥɢɯɜoɣ)ɫɩoɥɭɬoɪaɫɦɢɥɥɢoɧoɜɫɝɢɝaɤaɥoɪɢɣɫɬeɩɥa.ɫɌaɤoeɫɩɪoɢɡɜoɞcɬɜoɫ 

ɞocɬɢɝaeɬcɹɫɩɪɢɫcɪeɞɧeɣɫɦoɳɧocɬɢɫ300-400ɫȽɄaɥ/ɱ.ɫɗɬoɫɜɫɩeɪɜɭɸɫoɱeɪeɞɶ 

ȼɥaɞɢɦɢɪcɤaɹɫɌɗɐ.ɫEeɫɬeɩɥoɜaɹɫɦoɳɧocɬɶɫ1049ɫȽɄaɥ/ɱ.ɫɄɪoɦeɫɬoɝo,ɫɜɫ 

ɝoɪoɞeɫɢɦeeɬcɹɫɰeɥɵɣɫɪɹɞɫɦɭɧɢɰɢɩaɥɶɧɵɯɫɤoɬeɥɶɧɵɯɫɢɫɤoɬeɥɶɧɵɯɫ 

ɩɪɢɧaɞɥeɠaɳɢɯɫɩɪoɦɵɲɥeɧɧɵɦɫɩɪeɞɩɪɢɹɬɢɹɦ.ɫOɤoɥoɫ78%ɫɬeɩɥaɫɜɫɝoɪoɞeɫ
ɩɪoɢɡɜoɞɢɬɫȼɥaɞɢɦɢɪcɤaɹɫɌɗɐ,ɫaɫocɬaɜɲɭɸcɹɫɱacɬɶɫ-
ɞɪɭɝɢeɫɢcɬoɱɧɢɤɢ.ɫɄaɤɫɜɢɞɢɦ,ɫɜce 

ɢcɬoɱɧɢɤɢɫɩeɪeɧacɵɳeɧɵɫɦoɳɧocɬɹɦɢ.ɫɁaɩacɵɫɦoɳɧocɬeɣɫɩɪocɬoɫo 
ɝɪoɦɧɵe.ɫɉeɪeɢɡɛɵɬoɤɫɢɯɫcocɬaɜɥɹeɬɫɝɞe-ɬoɫ300ɫȽɄaɥ/ɱ. 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Ɍaɤoeɫɩoɥoɠeɧɢeɫɦoɝɥoɫɛɵɫoɛecɩeɱɢɬɶɫocɧoɜɭɫɞɥɹɫɪaɡɜɢɬɢɹɫɩoɥɧoɰeɧ

ɧoɝoɫɪɵɧɤaɫɬeɩɥaɫɜɫɪeɝɢoɧe.ɫOɞɧaɤoɫɩɪɢɫɩɪɢɜaɬɢɡaɰɢɢɫɛɵɥaɫɞoɩɭɳeɧa,ɫɧaɫ
ɦoɣɫɜɡɝɥɹɞ,ɫceɪɶeɡɧaɹɫoɲɢɛɤaɫ(ɩɪɢɱeɦɫɷɬoɫɧeɫɬoɥɶɤoɫɜɫɧaɲeɦɫɝoɪoɞe 
ȼɥaɞɢɦɢɪ,ɫɧoɫɢɫɧaɜeɪɧoeɫɩoɫɜceɣɫɊoccɢɢ).ɫ42ɫɤɢɥoɦeɬɪaɫɦaɝɢcɬɪaɥɶɧɵɯɫɬeɩ
ɥoɜɵɯɫceɬɣ,ɫɢɞɭɳɢɯɫoɬɫɌɗɐ,ɫocɬaɥɢcɶɫɜɫcoɛcɬɜeɧɧocɬɢɫAOɫ"ȼɥaɞɢɦɢɪɷɧeɪɝ
o",ɫaɫ235ɫɤɢɥoɦeɬɪoɜɫɪaɡɜoɞɹɳɢɯɫɬeɩɥoɜɵɯɫceɬeɣɫɧaɯoɞɹɬcɹɫɜɫ 

ɦɭɧɢɰɢɩaɥɶɧoɣɫcoɛcɬɜeɧɧocɬɢ.ɫɗɬoɫɧeɫɞaeɬɫɜoɡɦoɠɧocɬɢɫcoɡɞaɬɶɫɢ 
ɪaɡɜɢɜaɬɶɫɧoɪɦaɥɶɧɵeɫɪɵɧoɱɧɵeɫoɬɧoɲeɧɢɹɫɜɫoɛɥacɬɢɫɬeɩɥocɧaɛɠeɧɢɹ.ɫ 

Ecɥɢɫɛɵɫɦaɝɢcɬɪaɥɶɧɵeɫceɬɢɫɧaɯoɞɢɥɢcɶɫɜɫcoɛcɬɜeɧɧocɬɢɫɝoɪoɞa,ɫɬoɫɬoɝɞaɫ 

ɦoɠɧoɫɛɵɥoɫɛɵɫɩoɤɭɩaɬɶɫɬeɩɥo,ɫɩɪoɢɡɜoɞɢɦoeɫɥɸɛɵɦɢɫɢɧɵɦɢɫ 

ɢcɬoɱɧɢɤaɦɢɫ(aɫɧeɫɬoɥɶɤoɫoɬɫɌɗɐ).ɫɇaɩɪɢɦeɪ,ɫɤoɬeɥɶɧaɹɫȼɥaɞɢɦɢɪcɤoɝoɫ 

ɬɪaɤɬoɪɧoɝoɫɡaɜoɞaɫ(ȼɌɁ)ɫɢɦeeɬɫɦoɳɧocɬɶɫɪaɜɧɭɸɫɩoɥoɜɢɧeɫɦoɳɧocɬɢɫ(ɩoɫ
ɬeɩɥoɜoɣɫɷɧeɪɝɢɢ)ɫɌɗɐ.ɫEcɬecɬɜeɧɧo,ɫɩɪɢɫɷɬɢɯɫɭcɥoɜɢɹɯɫɦoɠɧoɫɛɵɥoɫɛɵɫ 

ɱacɬɶɫɬeɩɥaɫɢcɩoɥɶɡoɜaɬɶɫɧaɫɠɢɥɢɳɧo-ɤoɦɦɭɧaɥɶɧɵeɫɧɭɠɞɵ,ɫɜɫɬoɦɫɱɢcɥeɫ 

ɢɫoɬɫɷɬoɣɫɤoɬeɥɶɧoɣ. 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Ʉɪoɦeɫɬoɝo,ɫɩɪɢɫɧaɥɢɱɢɢɫɜɫɝoɪoɞcɤoɣɫcoɛcɬɜeɧɧocɬɢɫɦaɝɢcɬɪaɥɶɧɵɯɫc

eɬeɣɫɡɧaɱɢɬeɥɶɧoɫɩɪoɳeɫɪeɲaɥɢcɶɫɛɵɫɜoɩɪocɵɫɭcɬaɧoɜɤɢɫɪɵɧoɱɧɵɯɫɰeɧɫɧaɫ
ɬeɩɥoɜɭɸɫɷɧeɪɝɢɸ.ɫɉɪɢɱeɦɫɰeɧɵɫɛɵɥɢɫɛɵɫɜɫɷɬoɦɫcɥɭɱaeɫɧɢɠeɫɞeɣcɬɜɭɸɳɢ
ɯɫɜɫɧacɬoɹɳeeɫɜɪeɦɹ. 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Ʉoɝɞaɫɦɵɫcɬaɥɢɫaɧaɥɢɡɢɪoɜaɬɶɫɜoɡɦoɠɧocɬɶɫɭcɬaɧoɜɤɢɫaɜɬoɧoɦɧɵɯɫɢc

ɬoɱɧɢɤoɜɫɬeɩɥa,ɫɬoɫoɞɧɢɦɫɢɡɫaɪɝɭɦeɧɬoɜɫɜɫɩoɥɶɡɭɫɢɯɫɩɪɢɦeɧeɧɢɹɫɛɵɥoɫɩɪɢɡ
ɧaɧoɫoɛcɬoɹɬeɥɶcɬɜo,ɫɱɬoɫɷɬoɫcɬaɧeɬɫɪɵɱaɝoɦɫɜoɡɞeɣcɬɜɢɹɫɧaɫcɧɢɠeɧɢeɫɰeɧɵ
ɡaɫeɞɢɧɢɰɭɫɬeɩɥaɫoɬɫɰeɧɬɪaɥɢɡoɜaɧɧɵɯɫɢcɬoɱɧɢɤoɜ. 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
ɇoɫɞaɠe,ɫecɥɢɫɰeɧaɫɧaɫɬeɩɥoɫoɬɫɰeɧɬɪaɥɢɡoɜaɧɧɵɯɫɢcɬoɱɧɢɤoɜɫɧeɫ 

ɛɭɞeɬɫɢcɤɭccɬɜeɧɧoɫɡaɜɵɲaɬɶcɹ,ɫɞaɠeɫɩɪɢɫɭcɥoɜɢɢɫɩeɪeɢɡɛɵɬɤaɫɬeɩɥoɜɵɯɫ 

ɦoɳɧocɬeɣ,ɫaɜɬoɧoɦɧoeɫɬeɩɥocɧaɛɠeɧɢe,ɫɧaɫɧaɲɫɜɡɝɥɹɞ,ɫɞoɥɠɧoɫɢɦeɬɶɫ 
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ɦecɬoɫɢɫɜɫoɛɳeɣɫcɬɪɭɤɬɭɪeɫɬeɩɥocɧaɛɠeɧɢɹɫoɧoɫɞoɥɠɧoɫɡaɧɢɦaɬɶɫɞoɥɸɫɜɫ 

ɩɪeɞeɥaɯɫ5-7%. 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Ɍoɝɞaɫcɪaɡɭɫɠeɫɜoɡɧɢɤaeɬɫɜoɩɪoc:ɫɝɞeɫɢɫɜɫɤaɤɢɯɫcɥɭɱaɹɯɫɧaɢɛoɥeeɫɰeɥe

cooɛɪaɡɧoɫaɜɬoɧoɦɧoeɫɬeɩɥocɧaɛɠeɧɢe?ɫɆɵɫɬoɠeɫɡaɞaɥɢcɶɫɬaɤɢɦɫɜoɩɪocoɦ.
Caɦɵeɫɞaɥɶɧɢeɫɭɱacɬɤɢɫɦaɝɢcɬɪaɥɶɧɵɯɫɬeɩɥoɜɵɯɫceɬeɣɫɪacɩoɥoɠeɧɵɫɜoɫ 

ȼɥaɞɢɦɢɪeɫɧaɫɪaccɬoɹɧɢɢɫɩɪɢɦeɪɧoɫ15ɫɤɢɥoɦeɬɪoɜɫoɬɫɌɗɐ.ɫEcɬɶɫɧecɤoɥɶɤo
ɬɭɩɢɤoɜɵɯɫɜeɬoɤ.ɫɉɪoaɧaɥɢɡɢɪoɜaɜɫcɯeɦɭɫɬeɩɥoɜɵɯɫceɬeɣ,ɫɦɵɫɩɪɢɲɥɢɫɤɫ 

ɜɵɜoɞɭ,ɫɱɬoɫɢɦeɧɧoɫɜɫɬaɤɢɯɫɦecɬaɯɫcɥeɞɭeɬɫɭcɬaɧaɜɥɢɜaɬɶɫaɜɬoɧoɦɧɵeɫ 

ɢcɬoɱɧɢɤɢ.ɫɗɬoɫɩoɡɜoɥɢɬɫɧeɫɩeɪeɤɥaɞɵɜaɬɶɫɢɫɧaɪaɳɢɜaɬɶɫɬeɩɥoɜɵeɫceɬɢɫɜɫ 

oɬɞaɥeɧɧɵɯɫɬɭɩɢɤoɜɵɯɫɜeɬɤaɯɫcɫɰeɥɶɸɫɧoɪɦaɥɢɡoɜaɬɶɫɬaɦɫɬeɩɥocɧaɛɠeɧɢe.ɫ
ɇaɦɫɜaɠɧoɫɛɵɥoɫɩoɧɹɬɶ:ɫɝɞeɫɝaɡoɜɵeɫceɬɢɫɭɠeɫɢɦeɸɬcɹɫɜɫɧaɥɢɱɢɢɫɢɫɦoɠɧoɫ
ɛɭɞeɬɫcɜoɛoɞɧoɫɢcɩoɥɶɡoɜaɬɶɫɝaɡ,ɫaɫɝɞeɫɛɭɞeɬɫɧeoɛɯoɞɢɦaɫceɪɶeɡɧaɹɫ 

ɪeɤoɧcɬɪɭɤɰɢɹɫɝaɡoɜɵɯɫceɬeɣ,ɫɧaɫɤoɬoɪɭɸɫceɣɱacɫɧeɬɫɞeɧeɝ.ɫɇaɥɢɱɢeɫɝaɡaɫ 

ɹɜɥɹeɬcɹɫceɪɶeɡɧoɣɫɩɪeɞɩocɵɥɤoɣɫɞɥɹɫcɬɪoɢɬeɥɶcɬɜaɫaɜɬoɧoɦɧoɝoɫɢcɬoɱɧɢɤa
ɬeɩɥa.ɫɇɭɫɢɫecɬecɬɜeɧɧoɫaɜɬoɧoɦɧɵeɫɢcɬoɱɧɢɤɢɫɧɭɠɧɵɫɬoɝɞa,ɫɤoɝɞaɫɢɞeɬɫ 

ɧoɜoeɫcɬɪoɢɬeɥɶcɬɜo.ɫȼɫɷɬoɦɫcɥɭɱaeɫoɱeɧɶɫɞoɪoɝoɫcɬoɢɬɫɩoɞɤɥɸɱeɧɢeɫɤɫcɢcɬ
eɦeɫɰeɧɬɪaɥɢɡoɜaɧɧoɝoɫɬeɩɥocɧaɛɠeɧɢɹ.ɫɉoɷɬoɦɭ,ɫecɥɢɫecɬɶɫɝaɡ,ɫɦɧoɝɢeɫ 

ɡaɤaɡɱɢɤɢɫɩɪeɞɩoɱɢɬaɸɬɫcɬɪoɢɬɶɫaɜɬoɧoɦɧɵeɫɤɪɵɲɧɵeɫɤoɬeɥɶɧɵe.ɫȾaɧɧɵɣɫ 

ɩɪoɰeccɫɧɢɤaɤɫɧeɫcɞeɪɠaɬɶ. 
 
1.3ɫȽaɡoɜɵeɫɤoɬeɥɶɧɵeɫAɌCɫɜɦɜɵɫɜɫɵ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Ʉoɬeɥɶɧaɹɫɭcɬaɧoɜɤaɫ-ɫɷɬoɫɢɧɠeɧeɪɧoeɫcooɪɭɠeɧɢeɫɜɫoɞɧoɦ 

ɬexɧɢɱecɤoɦ ɩoɦeɳeɧɢɢ,ɫɤoɬoɪoeɫɩɪeɞɧaɡɧaɱeɧoɫɞɥɹ ɧaɝɪeɜaɫɬeɩɥoɧocɢɬeɥɹ 

(ɪaɛoɱeɣɫɠɢɞɤocɬɢ),ɫɜɫocɧoɜɧoɦɫɜoɞɵ,ɫɞɥɹɫɢcɩoɥɶɡoɜaɧɢɹɫɜɫcɢcɬeɦaxɫ 

oɬoɩɥeɧɢɹɫɢɥɢɫɬeɩɥo-ɩaɪocɧaɛɠeɧɢɹ. 
ɫɫɫɫɫɫɫɫɫɫɄoɬeɥɶɧɵeɫɩoɞɤɥɸɱaɸɬcɹɫɤɫɩoɬɪeɛɢɬeɥɹɦ,ɫɬeɩɥoɬɪaccaɦɢɫɢ/ɢɥɢɫ 

ɩaɪoɩɪoɜoɞaɦɢ. 
ɫɫɫɫɫɫɫɫɉɪoɬɹɠeɧɧocɬɶɫɬeɩɥoɬɪaccɵɫɢɫeёɫɬeɩɥoɢɡoɥɹɰɢɹɫɩɪɹɦɵɦɫoɛɪaɡoɦɫ 

ɜɥɢɹɸɬɫɧaɫɬeɩɥoɜɵeɫɩoɬeɪɢ,ɫɢcɯoɞɹɫɢɡɫɷɬoɝo,ɫɤoɬeɥɶɧɭɸɫɪacɩoɥaɝaɸɬɫɜɫ 

ɧeɩocɪeɞcɬɜeɧɧoɣɫɛɥɢɡocɬɢɫcɫɩoɬɪeɛɢɬeɥeɦ,ɫɥɢɛoɫɧaɫɪaɜɧoɦɫɭɞaɥeɧɢɢɫɩɪɢɫ 

ɝɪɭɩɩeɫɩoɬɪeɛɢɬeɥeɣ,ɫɞɥɹɫcɧɢɠeɧɢɹɫɩoɬeɪɶɫɜɫɬeɩɥoɬɪacce. 
ɫɫɫɫɫɫɫɫɫȼɫɪɹɞeɫcɥɭɱaeɜɫɞɥɹɫɛoɥeeɫɷɮɮeɤɬɢɜɧoɝoɫɬeɩɥocɧaɛɠeɧɢɹɫɩeɪexoɞɹɬɫ 

oɬɫɤɪɭɩɧɵxɫɤoɬeɥɶɧɵx,ɫoɬaɩɥɢɜaɸɳɢxɫɰeɥɵɣɫɪaɣoɧ,ɫɤɫɦoɞɭɥɶɧɵɦɫ 

ɤoɬeɥɶɧɵɦɫɭcɬaɧoɜɤaɦ,ɫoɬaɩɥɢɜaeɦɵɦ(oɬaɩɥɢɜaɸɳɢɦ)ɫɝɪɭɩɩɭɫɞoɦoɜɫɢɥɢɫ 

oɬɞeɥɶɧoeɫɩɪoɢɡɜoɞcɬɜo. 
 
        1.3.1ɫɄɥaccɢɮɢɤaɰɢяɫɤoɬeɥɶɧɵxɫaɢaɜɫaɜ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

ȼɫɡaɜɢcɢɦocɬɢɫoɬɫɢcɩoɥɧeɧɢɹɫɤoɬeɥɶɧɵeɫɩoɞɪaɡɞeɥɹɸɬcɹɫɧa: 
-ɫCɬaɰɢoɧaɪɧɵeɫɤoɬeɥɶɧɵe; 
-ɫɆoɞɭɥɶɧɵeɫ(ɬɪaɧcɩoɪɬaɛeɥɶɧɵe)ɫɤoɬeɥɶɧɵe; 
-ɫɄɪɵɲɧɵeɫɤoɬeɥɶɧɵe; 
-ɫɉeɪeɞɜɢɠɧɵeɫɤoɬeɥɶɧɵeɫɧaɫɲaccɢ. 
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1.3.2 Oɛɥacɬɶ ɩɪɢɦeɧeɧɢя ɝaɡoɜɵx ɤoɬeɥɶɧɵx ɜ cɢcɬeɦax 

ɬeɩɥocɧaɛɠeɧɢя ɱɫ ɱɫ  
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ  
Ⱦɥɹ oɪɝaɧɢɡaɰɢɢ aɜɬoɧoɦɧoɝo ɬeɩɥocɧaɛɠeɧɢɹ ɪaɡɥɢɱɧɵx oɛɴeɤɬoɜ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɚɡɨɜɵɟ ɤɨɬɟɥɶɧɵɟ: 
— oɛɳecɬɜeɧɧɵx (oɛɪaɡoɜaɬeɥɶɧɵx, ɦeɞɢɰɢɧcɤɢx, aɞɦɢɧɢcɬɪaɬɢɜɧɵx 

ɭɱɪeɠɞeɧɢɣ); 
— ɛɵɬoɜɵx (ɠɢɥɵx ɞoɦoɜ, ɜ ɬoɦ ɱɢcɥe ɦɧoɝoɤɜaɪɬɢɪɧɵx); 
— ceɥɶcɤoxoɡɹɣcɬɜeɧɧɵx (ɧaɩɪɢɦeɪ, ɞɥɹ oɛoɝɪeɜa ɬeɩɥɢɰ) ; 
— ɩɪoɢɡɜoɞcɬɜeɧɧɵx. 
  
1.3.3 Ʉoɦɩɥeɤɬaɰɢя ɝaɡoɜoɣ ɤoɬeɥɶɧoɣ. Ɍɢɩɵ ɝaɡoɜɵx ɤoɬɥoɜ ɢ 

ɝoɪeɥoɤ ɚɦɚɜ ɢɩ ɱ 
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ  
ȼ ɫɬaɧɞaɪɬɧaɹ ɫɛɨɪɤɭ ɝaɡoɜoɣ ɤoɬeɥɶɧoɣ ɜɯɨɞɢɬ oɞɢɧ ɢɥɢ ɧecɤoɥɶɤo 

ɤoɬɥoɜ, ɝaɡoɜɵe ɝoɪeɥɤɢ, ɧacocɧɚɹ ɝɪɭɩɩɚ, ɝaɡoɜɚɹ ɥɢɧɢɹ c oɬceɱɧɵɦ ɢ 
ɬeɪɦoɡaɩoɪɧɵɦ ɤɥaɩaɧaɦɢ, ɄɂɉɢA, aɜɬoɦaɬɢɤɚ ɛeɡoɩacɧocɬɢ. 

Ʉoɬɥɵ ɩo ɬɢɩɭ ɩɪoɢɡɜoɞɢɦoɝo ɬeɩɥoɧocɢɬeɥɹ ɦoɝɭɬ ɛɵɬɶ ɩaɪoɜɵɦɢ ɢ 
ɜoɞoɝɪeɣɧɵɦɢ, ɩo ɦaɬeɪɢaɥɭ ɢɡɝoɬoɜɥeɧɢɹ — cɬaɥɶɧɵɦɢ ɢ ɱɭɝɭɧɧɵɦɢ. ɂx 
ɜɵɛoɪ ocɭɳecɬɜɥɹeɬcɹ ɜ ɡaɜɢcɢɦocɬɢ oɬ ɩoɬɪeɛɧocɬeɣ oɛɴeɤɬa ɢ 
ɩɪeɞɩoɥaɝaeɦɵx ɭcɥoɜɢɣ ɷɤcɩɥɭaɬaɰɢɢ. Cɬaɥɶɧɵe ɤoɬɥɵ ɢɦeɸɬ ɦeɧɶɲɢɣ ɜec, 
ɩɪɢ ɷɬoɦ ɱɭɝɭɧɧɵe ɡɧaɱɢɬeɥɶɧo ɛoɥee ɞoɥɝoɜeɱɧɵ (cɪoɤ cɥɭɠɛɵ — ɞo 50 ɥeɬ). 

Ƚaɡoɜɵe ɤoɬɥɵ ɪaɡɥɢɱaɸɬcɹ ɜ ɡaɜɢcɢɦocɬɢ oɬ ɢcɩoɥɶɡɭeɦɵx ɝoɪeɥoɤ.  
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 
1.3.3.1 Ɍɢɩɵ ɝoɪeɥoɤ ɜ ɝaɡoɜoɦ ɤoɬɥe ɚɜ яɚɜɱ ɢя ɦ я 
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 
Ɋaɡɥɢɱaɸɬ cɥeɞɭɸɳɢe ɬɢɩɵ ɝoɪeɥoɤ, ɜ ɡaɜɢcɢɦocɬɢ oɬ cɩocoɛa 

ɩocɬɭɩɥeɧɢɹ ɜoɡɞɭxa ɜ ɤaɦeɪɭ cɝoɪaɧɢɹ ɤoɬɥa: 
 Aɬɦocɮeɪɧɵe ɝaɡoɜɵe ɝoɪeɥɤɢ (ɪaɛoɬaɸɬ ɜ oɬɤɪɵɬɵx ɤaɦeɪax 

cɝoɪaɧɢɹ); 
 ɉɪɢɧɭɞɢɬeɥɶɧɵe ɝaɡoɜɵe ɝoɪeɥɤɢ, oɧɢ ɠe ɧaɞɭɜɧɵe (ɪaɛoɬaɸɬ ɜ 

ɡaɤɪɵɬɵx ɤaɦeɪax cɝoɪaɧɢɹ). 
 
ɫ1.3.3.1.1ɫAɬɦocɮeɪɧɵeɫɝaɡoɜɵeɫɝoɪeɥɤɢɫɝaɡoɜɵxɫɤoɬɥoɜɫcɱɫcɱɫ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Aɬɦocɮeɪɧaɹɫɝaɡoɜaɹɫɝoɪeɥɤaɫɧaɯoɞɢɬcɹɫɜɫɤoɬɥaɯɫcɫoɬɤɪɵɬoɣɫɤaɦeɪoɣɫ

cɝoɪaɧɢɹ.ɫɉoɫɬɢɩɭɫɪaɛoɬɵɫoɱeɧɶɫɩoxoɠɢɫɧaɫɩɪocɬɭɸɫɝaɡoɜɭɸɫɩɥɢɬɭ:ɫɝaɡɫ 

ɩocɬɭɩaeɬɫɜɫɝoɪeɥɤɭɫɢɫɝoɪɢɬɫɩɪɢɫcɦeɲɢɜaɧɢɢɫcɫɩocɬɭɩaɸɳɢɦɫɢɡɫɤoɦɧaɬɵɫ 

ɜoɡɞɭxoɦ. 

https://obotoplenii.ru/gazovye-kotly/kamery-sgoraniya-gazovogo-kotla
https://obotoplenii.ru/gazovye-kotly/kamery-sgoraniya-gazovogo-kotla
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ɉoɥoɠɢɬeɥɶɧɵeɫɱeɪɬɵɫaɬɦocɮeɪɧoɣɫɝoɪeɥɤɢ,ɫɷɬoɫɩɪocɬaɹɫɤoɧcɬɪɭɤɰɢɹ

ɢɫɛecɲɭɦɧaɹɫɪaɛoɬa.ɫɇeɞocɬaɬɤɢɫ–ɫɷɬoɫɧɢɡɤɢɣɫɄɉȾɫ(ɞoɫ90-93%) 

ɢɫɪaɡɪeɠeɧɧɵɣɫɜoɡɞɭxaɫɜɫɤoɦɧaɬe.ɫɉoɫɷɬoɦɭ,ɫɷɬɢɫɤoɬɥɵɫcɬaɜɹɬcɹɫɜɫ 

cɩeɰɢaɥɶɧoɫoɛoɪɭɞoɜaɧɧɵxɫɤoɦɧaɬax,ɫɬoɩoɱɧɵx,ɫɤoɬoɪɵeɫoɛoɪɭɞɭɸɬcɹɫɩoɫ 

cɩeɰɢaɥɶɧɵɦɫɩɪaɜɢɥaɦ. 
ɉoɫcɬaɧɞaɪɬaɦɫECɫɜɫɦaɝɢcɬɪaɥɹxɫɞoɥɠɧoɫɛɵɬɶɫcɬaɛɢɥɶɧoeɫɞaɜɥeɧɢe 

ɝaɡaɫɧeɫɧɢɠeɫ150ɫaɬɦocɮeɪ.ɫȼɫɊoccɢɢɫɷɬɢɫcɬaɧɞaɪɬɵɫaɧaɥoɝɢɱɧɵ,ɫɧoɫɦoɝɭɬɫ 

cɧɢɠaɬɶcɹɫɜɫɡɢɦɧɢɣɫɩeɪɢoɞɫɢɫɩoɜɵɲaɬɶcɹɫɜecɧoɣ.ɫɌaɤɢeɫɩeɪeɩaɞɵɫɞaɜɥeɧɢɹ
ɩɪɢɜoɞɹɬɫɤɫɩɪoɝoɪaɧɢɸɫɝoɪeɥɤɢɫɡɢɦoɣ,ɫɢɫɩɪoɠɢɝɭɫɬeɩɥooɛɦeɧɧɢɤaɫɥeɬoɦ.ɫ 

ɗɬoɫɡɧaɱɢɬ,ɫɱɬoɫɜɫɪaɣoɧaxɫcɫɧecɬaɛɢɥɶɧɵɦɫɞaɜɥeɧɢeɦɫɝaɡaɫɥɭɱɲe 

ɢcɩoɥɶɡoɜaɬɶɫɧaɞɭɜɧɵeɫɝoɪeɥɤɢ,ɫɪaɛoɬaɫɤoɬoɪɵxɫɧeɫɡaɜɢcɢɬɫoɬɫɞaɜɥeɧɢɹ 

ɝaɡa. 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
1.3.3.1.2ɫȼeɧɬɢɥяɬoɪɧɵeɫɝoɪeɥɤɢɫɝaɡoɜoɝoɫɤoɬɥaɫcɱɫcɫɱ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
ȼeɧɬɢɥɹɬoɪɧɵeɫɢɥɢɫɧaɞɞɭɜɧɵeɫɝoɪeɥɤɢ,ɫɪaɛoɬaɸɬɫɡaɫcɱeɬɫɩocɬɭɩɥeɧɢɹ

ɜoɡɞɭxaɫcɫɭɥɢɰɵ,ɫɩɪɢɫɩoɦoɳɢɫɜeɧɬɢɥɹɬoɪa.ɫɊaɛoɬaɫɜeɧɬɢɥɹɬoɪa 

ɪeɝɭɥɢɪɭeɬcɹ.ɫȽoɪeɥɤɢɫcɫɜɧeɲɧɢɦɫɩocɬɭɩɥeɧɢeɦɫɜoɡɞɭxaɫɪaɛoɬaɸɬ 

cɬaɛɢɥɶɧoɫɩɪɢɫɥɸɛoɦɫɞaɜɥeɧɢɢɫɝaɡa,ɫɞɥɹɫɬaɤɢxɫɤoɬɥoɜɫɧeɫɧɭɠɧoɫɞeɥaɬɶ 

ɜeɪɬɢɤaɥɶɧɵeɫɞɵɦoxoɞɵ,ɫɞocɬaɬoɱɧoɫɤoaɤcɢaɥɶɧoɝoɫɞɵɦoxoɞa,ɫɄɉȾɫɬaɤɢxɫ
ɤoɬɥoɜɫɛɥɢɡɤoɫɤɫ95%.ɫɉɪaɜɞaɫɪaɛoɬaɸɬɫoɧɢɫɲɭɦɧoɫɢɫcɬoɹɬɫɜɫ2ɫɪaɡaɫɞoɪoɠeɫ
aɬɦocɮeɪɧɵxɫɝoɪeɥoɤ. 

 
Cɬoɢɬɫoɬɦeɬɢɬɶ,ɫɱɬoɫɜeɧɬɢɥɹɬoɪɧɵeɫɝoɪeɥɤɢ,ɫɧaɜeɲɢɜaɸɬcɹɫɧaɫɤoɬeɥ.ɫ

ɗɬoɫɞaeɬɫɜoɡɦoɠɧocɬɶɫɦeɧɹɬɶɫɝoɪeɥɤɭɫɢɫɩeɪexoɞɢɬɶɫcɫɝaɡaɫɧaɫɠɢɞɤoe 

ɬoɩɥɢɜo. 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
 
 

https://obotoplenii.ru/gazifikatsiya-doma/trebovaniya-k-pomeshcheniyu-s-gazovym-kotlom
https://obotoplenii.ru/gazovye-kotly/teploobmenniki-gazovykh-kotlov-razlichiya-po-materialam
https://obotoplenii.ru/gazifikatsiya-doma/dymokhod-dlya-gazovogo-kotla
https://obotoplenii.ru/gazovye-kotly/gazovye-kotly-bez-dymokhodov
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1.3.3.1.3ɫɄoɦɛɢɧɢɪoɜaɧɧɵeɫɝaɡoɜɵeɫɝoɪeɥɤɢɫɱcɫɱcɫɱ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Ɍexɧoɥoɝɢɢɫɧeɫcɬoɹɬɫɧaɫɦecɬeɫɢɫɧaɫɪɵɧɤeɫɭɠeɫecɬɶɫɤoɦɛɢɧɢɪoɜaɧɧɵeɫ

ɝoɪeɥɤɢɫɞɥɹɫɝaɡaɫɢɫɠɢɞɤoɝoɫɬoɩɥɢɜa.ɫɄaɤɫɢɫɥɸɛaɹɫɧoɜaɹɫɬexɧoɥoɝɢɹ,ɫ 

ɤoɦɛɢɧɢɪoɜaɧɧaɹɫɝoɪeɥɤaɫcɬoɢɬɫɧaɫɩoɪɹɞoɤɫɞoɪoɠe.ɫɇoɫɜɫɤoɦɛɢɧɢɪoɜaɧɧɵɯ
ɝoɪeɥɤaɯɫɜoɡɦoɠɧoɫɢcɩoɥɶɡoɜaɬɶɫɞɪɭɝoeɫɬoɩɥɢɜo,ɫecɥɢɫoɬcɭɬcɜɭeɬɫɝaɡoɜoe 
ɬoɩɥɢɜo. 
ɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

1.3.3.2Ɍɢɩɵɫɝaɡoɜɵxɫɝoɪeɥoɤɫɩoɫɪeɝɭɥяɰɢɢɫɝoɪeɧɢяɫcɫɱcɫ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Ⱦɥɹɫɪeɝɭɥɢɪoɜaɧɢɹɫɝoɪeɧɢɹɫɪaɡɞeɥɹɸɬ: 

 Oɞɧocɬɭɩeɧɱaɬɵeɫɝoɪeɥɤɢ; 
 Ⱦɜɭxcɬɭɩeɧɱaɬɵeɫɝoɪeɥɤɢ; 
 Ƚoɪeɥɤɢɫɦoɞɭɥɢɪɭɸɳɢe. 

ȼɫɦoɞɭɥɢɪɭɸɳɢxɫɝoɪeɥɤaxɫɩɪoɢcxoɞɢɬɫaɜɬoɦaɬɢɱecɤoeɫɢɡɦeɧeɧɢeɫ 

ɦoɳɧocɬɢɫɝoɪeɥɤɢɫɜɫɡaɜɢcɢɦocɬɢɫoɬɫɧɭɠɧoɝoɫɬeɩɥaɫɧaɫɜɵxoɞe. 
Ⱦɜɭxcɬɭɩeɧɱaɬɵeɫɝoɪeɥɤɢɫɩoɡɜoɥɹɸɬɫɪaɛoɬaɬɶɫɜɫɞɜɭxɫɪeɠɢɦax,ɫ 

cɥaɛoɝoɫɢɫɩoɜɵɲeɧɧoɝoɫɩoɬɪeɛɥeɧɢɹ. 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲ 
1.3.4ɫɉɪɢɧɰɢɩɵɫɪaɛoɬɵɫɝaɡoɜoɣɫɤoɬeɥɶɧoɣɫɫɫcɱɫcяɫcɫcɫ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧɫ 
ɉɪɢɧɰɢɩɫɪaɛoɬɵɫɝaɡoɜoɣɫɤoɬeɥɶɧoɣɫɞoɜoɥɶɧoɫɩɪocɬ.ɫȽaɡɫɢɡɫ 

ɝaɡoɩɪoɜoɞaɫɢɥɢɫoɬɫɝaɡɝoɥɶɞeɪaɫɩoɞaeɬcɹɫɤɫɝoɪeɥɤeɫɤoɬɥa. 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Ƚoɪeɥɤaɫoɛecɩeɱɢɜaeɬɫcɝoɪaɧɢeɫɝaɡaɫɜɫɤaɦeɪeɫcɝoɪaɧɢɹ,ɫɜɵɞeɥɹɸɳeecɹ

ɫɜɫɩɪoɰecceɫɝoɪeɧɢɹɫɬeɩɥoɫɧaɝɪeɜaeɬɫɬeɩɥoɧocɢɬeɥɶ,ɫɰɢɪɤɭɥɢɪɭɸɳɢɣɫɱeɪeɡɫ
ɬeɩɥooɛɦeɧɧɢɤɫɤoɬɥa. 
ɫɫɫɫɫɫɫɫɇaɝɪeɬɵɣɫɬeɩɥoɧocɢɬeɥɶɫɩocɬɭɩaeɬɫɜɫɪacɩɪeɞeɥɢɬeɥɶɧɵɣɫɤoɥɥeɤɬoɪ,ɫ 

ɤoɬoɪɵɣɫɪacɩɪeɞeɥɹeɬɫeɝoɫɩoɫoɬoɩɢɬeɥɶɧɵɦɫɤoɧɬɭɪaɦɫ(ɪaɞɢaɬoɪɵɫ 

oɬoɩɥeɧɢɹ,ɫɬeɩɥɵeɫɩoɥɵ,ɫɛoɣɥeɪɫȽȼCɫɢɫɬ.ɞ.). 
ɫɫɫɫɫɫɫɫɫɉɪoxoɞɹɫɩoɫoɬoɩɢɬeɥɶɧɵɦɫɤoɧɬɭɪaɦ,ɫɬeɩɥoɧocɢɬeɥɶɫoɬɞaeɬɫɬeɩɥoɫ-
ocɬɵɜaeɬ,ɫɩocɥeɫɱeɝoɫɩoɫoɛɪaɬɧoɣɫɥɢɧɢɢɫɩoɞaeɬcɹɫɜɫɤoɬeɥɫɞɥɹɫɩoɜɬoɪɧoɝoɫ 

ɧaɝɪeɜa. 
ɫɫɫɫɫɫɫɫɫɐɢɤɥɫɩoɜɬoɪɹeɬcɹ.ɫȼɫcocɬaɜɫɪacɩɪeɞeɥɢɬeɥɶɧoɝoɫɤoɥɥeɤɬoɪaɫɜɤɥɸɱaeɬ
ɫɜɫceɛɹɫɪaɡɥɢɱɧoeɫoɛoɪɭɞoɜaɧɢeɫoɛecɩeɱɢɜaɸɳeeɫɰɢɪɤɭɥɹɰɢɸɫ 

ɬeɩɥoɧocɢɬeɥɹɫɢɫɭɩɪaɜɥeɧɢeɫeɝoɫɬeɦɩeɪaɬɭɪoɣ.ɫ 
ɫɫɫɫɫɫɫɫɫɍɞaɥeɧɢeɫɩɪoɞɭɤɬoɜɫcɝoɪaɧɢɹɫoɛecɩeɱɢɜaeɬɫɞɵɦoxoɞ,ɫaɫɭɩɪaɜɥeɧɢeɫ 

ɪaɛoɬoɣɫɜceɣɫcɢcɬeɦɵɫaɜɬoɦaɬɢɤaɫɤoɬɥa 

1.4ɫɊaɡɪaɛoɬɤaɫɝoɪяɱeɝoɫɜoɞocɧaɛɠeɧɢяɫcɱɫɱɫɱ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

ɍcɬaɧoɜɤaɫɞɥɹɫɧaɝɪeɜaɫɜoɞɵɫɪaɡɦeɳaeɬcɹɫɜɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣ. 
ɌɪɭɛoɩɪoɜoɞɵɫCȽȼɫɞeɥɹɬcɹɫɧaɫɦaɝɢcɬɪaɥɢ,ɫoɬɜeɬɜɥeɧɢɹ,ɫcɬoɹɤɢ 

ɢɫɩoɞɜoɞɤɢɫɤɫɜoɞoɪaɡɛoɪɧoɣɫaɪɦaɬɭɪe.ɫɑɬoɛɵɫɡaɳeɬɢɬɶɫoɬɫɤoɪɪoɡɢɢ 
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ɬɪɭɛoɩɪoɜoɞɵɫcɥeɞɭeɬɫɩɪoeɤɬɢɪoɜaɬɶɫɢɡɫcɬaɥɶɧɵxɫoɰɢɧɤoɜaɧɧɵxɫɢɥɢ 

ɦeɬaɥɥoɩoɥɢɦeɪɧɵxɫɬɪɭɛ.ɫCoeɞɢɧeɧɢɹɫɬɪɭɛɫɩɪeɞɭcɦoɬɪeɬɶɫɧaɫɪeɡɶɛeɫɢɥɢɫɧa
cɜaɪɤe. 

ɫȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
ȼɧɭɬɪɢɤɜaɪɬaɥɶɧɵeɫceɬɢɫɩɪoɤɥaɞɵɜaɸɬɫɩoɞɫɡeɦɥeɣɫɜɫɧeɩɪoxoɞɧɵxɫ 

ɤaɧaɥaxɫɢɥɢɫɜɫɩoɞɜaɥaxɫɢɫɬexɧɢɱecɤɢxɫɩoɞɩoɥɶɹxɫɡɞaɧɢɣ.ɫɉoɞaɸɳɢe 
(ɪaɡɜoɞɹɳɢe)ɫɬɪɭɛoɩɪoɜoɞɵɫɜeɞɭɬɫcɩɪaɜa,ɫaɫɰɢɪɤɭɥɹɰɢoɧɧɵeɫ–
cɥeɜaɫɩoɫxoɞɭɫɞɜɢɠeɧɢɹɫɜoɞɵɫoɬɫɩɪɢcɬɪoeɧɧoɣɫɤoɬeɥɶɧoɣɫɤɫɡɞaɧɢɹɦ. 

ɫȼaɪɜɵaɫɫɫɵaɵɜ 
CɢcɬeɦɵɫȽȼɫɜɫɡɞaɧɢɹxɫɩɪoeɤɬɢɪɭɸɬɫcɫɧɢɠɧeɣɫɪaɡɜoɞɤoɣɫɦaɝɢcɬɪaɥeɣ,

ɷɬoɫɩoɡɜoɥɹeɬɫɧeɫɩɪeɤɪaɳaɬɶɫɜoɞocɧaɛɠeɧɢeɫɧɢɠɧɢxɫɷɬaɠeɣɫɞoɦaɫɩɪɢɫ 

ɧeɞocɬaɬoɱɧoɦɫɞaɜɥeɧɢɢɫɜoɞɵ.ɫȽoɪɢɡoɧɬaɥɶɧɵeɫɦaɝɢcɬɪaɥɢɫɜɧɭɬɪɢɞoɦoɜoɣ 

ceɬɢɫɩɪoɤɥaɞɵɜaɸɬɫɜɫɩoɞɜaɥaxɫɢɥɢɫɬexɧɢɱecɤɢxɫɩoɞɩoɥɶɹx,ɫoɛɵɱɧoɫɩoɞɫ  

ɩoɬoɥɤoɦɫ(ɧaɫɤɪoɧɲɬeɣɧaxɫɜɞoɥɶɫɜɧɭɬɪeɧɧɢxɫcɬeɧ).ɫȾɥɹɫoɛecɩeɱeɧɢɹ 
ɜɵɩɭcɤaɫɜoɡɞɭxaɫɢɫcɩɭcɤaɫɜoɞɵɫɬɪɭɛoɩɪoɜoɞɵɫɜeɞɭɬɫcɫɭɤɥoɧoɦɫɧeɫɦeɧeeɫ 

0,002.ɫȾɥɹɫcɩɭcɤaɫɜoɞɵɫɢɡɫcɢcɬeɦɵɫɜɫɧɢɠɧɢxɫeёɫɬoɱɤaxɫɬaɤɠɟ                  
ɭcɬaɧaɜɥɢɜaɸɬ ɫɩaɬɪɭɛɤɢ 

cɫɡaɩoɪɧoɣɫaɪɦaɬɭɪoɣɫ(ɜeɧɬɢɥɹɦɢ)ɫɢɥɢɫɬɪoɣɧɢɤɢɫcɫɩɪoɛɤaɦɢɫ(ɧaɫ 

ɬɪɭɛoɩɪoɜoɞaxɫɧeɛoɥɶɲɢxɫɞɢaɦeɬɪoɜ).ɫȼɵɩɭcɤɫɜoɡɞɭxaɫɜoɡɦoɠeɧɫɱeɪeɡɫ 

ɩɪɢcoeɞɢɧeɧɧɵeɫɤɫɜeɪxɧeɣɫɱacɬɢɫcɬoɹɤoɜɫɜoɞoɪaɡɛoɪɧɵeɫɩɪɢɛoɪɵɫɜeɪxɧɢxɫ
ɷɬaɠeɣ. 

ɫ 
Cɬoɹɤɢɫɩɪoɤɥaɞɵɜaɸɬɫɩoɫɜcɩoɦoɝaɬeɥɶɧɵɦɫɩoɦeɳeɧɢɹɦ,ɫaɫɜɫɠɢɥɵxɫ 

ɡɞaɧɢɹxɫ-ɫɜɫcaɧɭɡɥax.ɫOɛɵɱɧo,ɫɜɫɬɭaɥeɬeɫcooɪɭɠaɸɬɫcɩeɰɢaɥɶɧɭɸɫɡaɤɪɵɬɭɸ 

ɲaxɬɭ,ɫɜɫɤoɬoɪoɣɫɪacɩoɥaɝaɸɬɫcɬoɹɤɢ.ɫCɬoɹɤɢɫȽȼɫɭcɬaɧaɜɥɢɜaɸɬɫɜɫɲaxɬeɫ 

cɩɪaɜaɫɩoɫoɬɧoɲeɧɢɸɫɤɫcɬoɹɤaɦɫxoɥoɞɧoɣɫɜoɞɵ.ɫȽoɪɢɡoɧɬaɥɶɧɭɸɫɪaɡɜoɞɤɭɫ

ɬɪɭɛɫoɬɫcɬoɹɤoɜɫɤɫɜoɞoɪaɡɛoɪɧɵɦɫɩɪɢɛoɪaɦɫɧɭɠɧoɫɜecɬɢɫɭɫɩoɥa;ɫ 

ɬɪɭɛoɩɪoɜoɞɫxoɥoɞɧoɣɫɜoɞɵɫɞoɥɠeɧɫɛɵɬɶɫɧaɫ100-150ɫɦɦɫɜɵɲeɫɭɪoɜɧɹ 

ɱɢcɬoɝoɫɩoɥa,ɫaɫɝoɪɹɱeɣɫɜoɞɵɫ–ɫɧaɫ100ɫɦɦɫɜɵɲeɫɜoɞoɩɪoɜoɞa.ɫɉoɞɜoɞɤɢ 

ɝoɪɹɱeɣɫɢɫxoɥoɞɧoɣɫɜoɞɵɫɤɫɜoɞoɪaɡɛoɪɧɵɦɫɩɪɢɛoɪaɦɫoɛɵɱɧoɫɜɵɩoɥɧɹɸɬɫɢɡ
ɬɪɭɛɫcɫɭcɥoɜɧɵɦɫɞɢaɦeɬɪoɦɫ15ɫɦɦ.ɫCɦecɢɬeɥɶɫɜaɧɧɵɫɭcɬaɧaɜɥɢɜaɸɬɫɧaɫ 

ɜɵcoɬeɫ1ɫɦɫoɬɫɩoɥaɫɞoɫeɝoɫɰeɧɬɪa,ɫaɫcɦecɢɬeɥɶɫɦoɣɤɢɫ–ɫɜɫɤɭxɧe,ɫɧaɫɜɵcoɬe 

1,1ɫɦɫoɬɫɩoɥa. 
 
ȼɫɜaɧɧɵxɫɢɫɞɭɲeɜɵxɫɤoɦɧaɬaxɫɩɪeɞɭcɦaɬɪɢɜaɸɬcɹɫɩocɬoɹɧɧoɫ 

oɛoɝɪeɜaeɦɵeɫɩoɥoɬeɧɰecɭɲɢɬeɥɢ,ɫɤoɬoɪɵeɫcɥeɞɭɹɫcɫɧoɪɦaɦɢɫɞoɥɠɧɵɫ 

ɡɢɦoɣɫɢɫɥeɬoɦɫɜɫɷɬɢxɫɩoɦeɳeɧɢɹxɫɩoɞɞeɪɠɢɜaɬɶɫɬeɦɩeɪaɬɭɪɭɫoɤoɥoɫ25oC.ɫ 

Oɛɵɱɧoɫɭcɥoɜɧɵɣɫɞɢaɦeɬɪɫɩoɥoɬeɧɰecɭɲɢɬeɥɹɫcocɬaɜɥɹeɬɫ25ɫɦɦ,ɫ32ɫɦɦɫɢɥɢ 

40ɫɦɦ,ɫaɫɞɥɢɧaɫ2-2,5ɫɦ.ɫȼɫɡaɜɢcɢɦocɬɢɫoɬɫcɢcɬeɦɵɫȽȼ 

ɩoɥoɬeɧɰecɭɲɢɬeɥɢɫɩɪɢcoeɞɢɧɹɸɬɫɤɫɰɢɪɤɭɥɹɰɢoɧɧɵɦɫɢɥɢ 

ɩoɞaɸɳɢɦɫɜoɞoɪaɡɛoɪɧɵɦɫcɬoɹɤaɦ.ɫȼɫɠɢɥɵxɫɦɧoɝoɷɬaɠɧɵxɫɞoɦaɯɫ             

ɩoɥoɬeɧɰecɭɲɢɬeɥɢɫɩɪɢcoeɞɢɧɹɸɬɫɤɫɜoɞoɪaɡɛoɪɧɵɦɫcɬoɹɤaɦ.ɫȼaɪɜɵaɵaɵɜa
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ɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧɫ\\\ɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫ 
Cxeɦɵɫcɬoɹɤoɜɫɞɥɹɫcɢcɬeɦɫɝoɪɹɱeɝoɫɜoɞocɧaɛɠeɧɢɹ,ɫoɛcɥɭɠɢɜaɸɳɢxɫ

ɡɞaɧɢɣɫɜɫɧacɬoɹɳeeɫɜɪeɦɹɫoɛɴeɞɢɧɹɸɬɫɬɪɭɛoɩɪoɜoɞɵɫ 

ɜoɞoɪaɡɛoɪɧɵxɫɢɫɰɢɪɤɭɥɹɰɢoɧɧɵxɫcɬoɹɤoɜɫɜɫceɤɰɢoɧɧɵeɫɭɡɥɵ.ɫɉɪɢɫɷɬoɦɫɜɫ

ɤaɠɞoɣɫceɤɰɢɢɫɜoɞoɪaɡɛoɪɧɵeɫcɬoɹɤɢɫɡaɤoɥɶɰoɜɵɜaɸɬɫcɜeɪxɭ 

ɩeɪeɦɵɱɤaɦɢɫɢɫɩɪɢcoeɞɢɧɹɸɬɫɢxɫɤɫoɛɳeɦɭɫɰɢɪɤɭɥɹɰɢoɧɧoɦɭɫcɬoɹɤɭ.ɫ 

ɉeɪeɦɵɱɤɭɫɩɪoɤɥaɞɵɜaɸɬɫɩoɫɧeɠɢɥɵɦɫɩoɦeɳeɧɢɹɦ.ɫȾɥɹɫɭɧɢɮɢɤaɰɢɢ 

ɢɫɢɧɞɭcɬɪɢaɥɢɡaɰɢɢɫcɬɪoɢɬeɥɶcɬɜaɫɜoɞoɪaɡɛoɪɧɵeɫcɬoɹɤɢɫɩoɫɜceɣɫɜɵ-
coɬeɫɡɞaɧɢɹɫɜɵɩoɥɧɹɸɬɫɢɡɫɬɪɭɛɫoɞɧoɝoɫɞɢaɦeɬɪaɫ(oɛɵɱɧoɫ20ɫɦɦ,ɫ25ɫɦɦɫɢɥɢɫ

32ɫɦɦ).ɫȾɢaɦeɬɪɫɩeɪeɦɵɱɤɢɫɛeɪɭɬɫɪaɜɧɵɦɫɞɢaɦeɬɪɭɫɜoɞoɪaɡɛoɪɧɵxɫcɬoɹɤoɜ
.ɫOɛɳɢɣɫɰɢɪɤɭɥɹɰɢoɧɧɵɣɫcɬoɹɤɫɜeɞɭɬɫɱeɪeɡɫɜcɩoɦoɝaɬeɥɶɧɵeɫɩoɦeɳeɧɢɹ 

(ɤaɤɫɩɪaɜɢɥo,ɫɲaxɬɭ).ɫȾɥɹɫɭɜɹɡɤɢɫɩoɬeɪɶɫɞaɜɥeɧɢɹɫɜɫceɤɰɢoɧɧɵxɫɭɡɥaxɫ 

ɰɢɪɤɭɥɹɰɢoɧɧɵɣɫcɬoɹɤɫɦoɠeɬɫcocɬaɜɥɹɬɶcɹɫɢɡɫɬɪɭɛɫɪaɡɧoɝoɫɞɢaɦeɬɪa. 
ȼɫɤaɱecɬɜeɫɡaɩoɪɧoɣɫaɪɦaɬɭɪɵɫɞɥɹɫoɬɤɥɸɱeɧɢɹɫɭɱacɬɤoɜɫ 

ɬɪɭɛoɩɪoɜoɞoɜɫɜɫcɢcɬeɦaxɫȽȼɫɢcɩoɥɶɡɭɸɬɫɛɪoɧɡoɜɵeɫɢɥɢɫɥaɬɭɧɧɵeɫɤɪaɧɵɫɢ

ɜeɧɬɢɥɢɫ(ɩɪɢɫɞɢaɦeɬɪeɫɬɪɭɛoɩɪoɜoɞoɜɫɞoɫ40ɫɦɦ)ɫɢɫɱɭɝɭɧɧɵeɫɡaɞɜɢɠɤɢɫ    

(ɩɪɢɫɢxɫɞɢaɦeɬɪeɫ50ɫɦɦɫɢɫɛoɥee).ɫɌaɤɭɸɫaɪɦaɬɭɪɭɫɭcɬaɧaɜɥɢɜaɸɬɫɧaɫ 

oɬɜeɬɜɥeɧɢɹxɫɬɪɭɛoɩɪoɜoɞaɫɤɫceɤɰɢoɧɧɵɦɫɭɡɥaɦ,ɫoɬɞeɥɶɧɵɦɫɡɞaɧɢɹɦ,ɫɜɫ    

ɤaɠɞoɣɫɤɜaɪɬɢɪeɫɢɥɢɫɩoɦeɳeɧɢɢ,ɫɜɫɤoɬoɪoɦɫecɬɶɫɜoɞoɪaɡɛoɪɧɵeɫ 

ɩɪɢɛoɪɵ,ɫɬaɤɠeɫɭɫocɧoɜaɧɢɣɫɢɫɜɫɜeɪxɧeɣɫɱacɬɢɫoɞɢɧoɱɧɵxɫɩoɞaɸɳɢxɫɢɫ 

ɰɢɪɤɭɥɹɰɢoɧɧɵxɫcɬoɹɤoɜɫɜɫɡɞaɧɢɹxɫɜɵcoɬoɣɫ3ɫɷɬaɠaɫɢɫɛoɥee.ɫOɛɪaɬɧɵeɫɤɥa

ɩaɧɵ, ɩɪoɩɭcɤaɸɳɢeɫɜoɞɭɫɬoɥɶɤoɫɜɫoɞɧoɦɫɧaɩɪaɜɥeɧɢɢ,ɫɪaɡɦeɳaɸɬɫ 

ɧaɫɥɢɧɢɢɫ xoɥoɞɧoɝoɫɜoɞoɩɪoɜoɞaɫɢɫɧaɫɰɢɪɤɭɥɹɰɢoɧɧoɣɫ 

ɥɢɧɢɢɫ(ɩeɪeɞɫɩoɞoɝɪeɜaɬeɥeɦ).ɫȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲ

ɧ 

Ⱦɪocceɥɢɪɭɸɳɢeɫɞɢaɮɪaɝɦɵɫ(ɲaɣɛɵ),ɫɢcɩoɥɶɡɭeɦɵeɫɞɥɹɫɭɜɹɡɤɢɫ 

ɩoɬeɪɶɫɞaɜɥeɧɢɹɫɜɫɰɢɪɤɭɥɹɰɢoɧɧɵxɫcɢcɬeɦaxɫȽȼC,ɫɜɵɩoɥɧɹɸɬɫɢɡɫɥaɬɭɧɢɫ 

ɢɥɢɫɧeɪɠaɜeɸɳeɣɫcɬaɥɢ.ɫɌoɥɳɢɧaɫɞɢaɮɪaɝɦɵɫɜ ɡaɜɢcɢɦocɬɢɫoɬ ɞɢaɦeɬɪa 

ɬɪɭɛɵoɛɵɱɧoɫ2-3ɫɦɦ.ɫȾɢaɦeɬɪɫoɬɜeɪcɬɢɹɫɲaɣɛɵɫɜoɫɢɡɛeɠaɧɢeɫɡacoɪeɧɢɹ 

ɧaɤɢɩɶɸɫɢɫɲɥaɦoɦɫɞoɥɠeɧɫɛɵɬɶɫɧeɫɦeɧeeɫ10ɫɦɦ.ɫEcɥɢɫɩoɫɪacɱeɬɭɫɞɢaɦeɬɪɫ

ɲaɣɛɵɫɩoɥɭɱaeɬcɹɫɦeɧeeɫ10ɫɦɦ,ɫɬoɫɦoɠɧoɫɜɦecɬoɫɲaɣɛɵɫɩɪeɞɭcɦoɬɪeɬɶɫ 

ɭcɬaɧoɜɤɭɫɤɪaɧoɜɫɞɥɹɫɪeɝɭɥɢɪoɜaɧɢɹɫɞaɜɥeɧɢɹɫ(ɷɬɢɫɤɪaɧɵɫɧeɞoɩɭcɬɢɦo 

ɢcɩoɥɶɡoɜaɬɶɫɜɫɤaɱecɬɜeɫɡaɩoɪɧoɣɫaɪɦaɬɭɪɵ).ɫȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲ 
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ɤɧɲɤɫɤeɲɝɲɲɧ 

Ɍeɩɥoɜaɹɫɢɡoɥɹɰɢɹɫɧeoɛxoɞɢɦaɫɞɥɹɫɩoɞaɸɳɢxɫɢɫɰɢɪɤɭɥɹɰɢoɧɧɵxɫ 

ɬɪɭɛoɩɪoɜoɞoɜɫ(ɜɤɥɸɱaɹɫɢɫcɬoɹɤɢ),ɫɤɪoɦeɫɩoɞɜoɞoɤɫɤɫɜoɞoɪaɡɛoɪɧɵɦɫ 

ɩɪɢɛoɪaɦ.ɫEёɫɦoɠɧoɫɢcɤɥɸɱɢɬɶɫɞɥɹɫcɬoɹɤoɜɫɢɫɡaɤoɥɶɰoɜɵɜaɸɳɢxɫ 

ɩeɪeɦɵɱeɤ,ɫɩɪoɤɥaɞɵɜaeɦɵxɫoɬɤɪɵɬoɫɱeɪeɡɫoɬaɩɥɢɜaeɦɵeɫɩoɦeɳeɧɢɹ, 

ɧaɩɪɢɦeɪɫɤɭxɧɢ,ɫɤoɪɢɞoɪɵ,ɫɥecɬɧɢɱɧɵeɫɤɥeɬɤɢɫ(ɩoɫɷcɬeɬɢɱecɤɢɦɫ 

cooɛɪaɠeɧɢɹɦ).ɫɌeɩɥoɜɭɸɫɢɡoɥɹɰɢɸ,ɫɤaɤɫɩɪaɜɢɥo,ɫɭcɬɪaɢɜaɸɬɫɢɡɫ 

ɦɢɧeɪaɥoɜaɬɧɵxɫɦaɬoɜɫɬoɥɳɢɧoɣɫ30ɫɦɦɫɞɥɹɫɬɪɭɛɫɭcɥoɜɧɵɦɫɞɢaɦeɬɪoɦɫɞoɫ1

25ɫɦɦɫɢɫ ɬoɥɳɢɧoɣɫ40ɫɦɦɫɞɥɹɫɬɪɭɛɫɞɢaɦeɬɪoɦ ɛoɥeeɫ125ɫɦɦ.ɫȼɫɤaɱecɬɜe 

ɩoɤɪoɜɧoɝoɫcɥoɹɫ ɬeɩɥoɢɡoɥɹɰɢoɧɧoɣɫɤoɧcɬɪɭɤɰɢɢɫoɛɵɱɧoɫɩɪɢɦeɧɹɸɬ 

cɬeɤɥoɬɤaɧɶɫɢɫɪɭɛeɪoɢɞ. 

 

 

 
Ɋɢcɭɧoɤɫ2ɫ–ɫɊacɱeɬɧaɹɫcxeɦaɫCȽȼ 
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1.5ɫɉɪeɞɜaɪɢɬeɥɶɧɵɣɫɪacɱeɬɫɪaɡɜoɞяɳɢxɫɬɪɭɛoɩɪoɜoɞoɜɫɱcɫɱяɦcɱ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

Ʉoɥɢɱecɬɜoɫɝoɪɹɱeɣɫɜoɞɵɫoɩɪeɞeɥɹɸɬɫɜɫcooɬɜeɬcɬɜɢɢɫcɫɬɪeɛoɜaɧɢɹɦɢɫ

[1].ɫȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

Ɋacxoɞɫɝoɪɹɱeɣɫɜoɞɵɫɫ
hq0 oɞɧɢɦɫɜoɞoɪaɡɛoɪɧɵɦɫɩɪɢɛoɪoɦ,ɫ 

ɥ/c,ɫɩɪɢɧɢɦaɸɬɫɩoɫ[1],ɫɩɪɢɬoɦɫecɥɢɫ ɩɪeɞɭcɦoɬɪeɧaɫɭcɬaɧoɜɤaɫ ɪaɡɥɢɱɧɵxɫ 

ɜoɞoɪaɡɛoɪɧɵxɫɩɪɢɛoɪoɜ,ɫɬoɫɡɧaɱeɧɢeɫ
hq0 ɛeɪɭɬɫɞɥɹɫɩɪɢɛoɪa, ɢɦeɸɳeɝo 

ɧaɢɛoɥeeɫɛoɥɶɲoɣɫɪacxoɞɫɜoɞɵ.ɫȼɫɞaɧɧoɦɫ ɞɢɩɥoɦɧoɦɫɩɪoeɤɬe 
ɷɬoɫcɦecɢɬeɥɶ ɫɜaɧɧɵ,ɫɞɥɹɫɤoɬoɪoɝo 

ɫ
hq0 =ɫ0,21ɫɥ/c.ɫȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

ɇoɪɦɭɫɪacxoɞaɫɝoɪɹɱeɣɫɜoɞɵɫ
h

uhrq , ,ɫɥ,ɫoɞɧɢɦɫɩoɬɪeɛɢɬeɥeɦ 

ɜɫɱacɫɧaɢɛoɥɶɲeɝoɫɜoɞoɩoɬɪeɛɥeɧɢɹɫɩɪɢɧɢɦaɸɬɫ 

ɬoɱɧoɫɬaɤɠeɫ[1].ɫɇaɩɪɢɦeɪ,ɫɞɥɹɫɜaɧɧɵɫɞɥɢɧoɣɫ1500–1800ɫɦɦ,ɫ
h

uhrq ,

ɫɪaɜɧaɫ11ɫɥ/ɱ. 
ɫɉɪɢɦeɪɧoɫɧaxoɞɢɦɫoɛɳeeɫɤoɥɢɱecɬɜoɫɜoɞoɪaɡɛoɪɧɵxɫɭcɬaɧoɜoɤɫ N

,ɫɞɥɹɫɠɢɥoɝoɫɞoɦaɫɫɩoɫɮoɪɦɭɥe
ɫ
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲ

ɲɧ 

,4321 nnnnN  ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ  (1) 

 
ɝɞeɫn1ɫ–ɫɱɢcɥoɫɤɜaɪɬɢɪɫɜɫceɤɰɢɢɫoɞɧoɝoɫɷɬaɠa; 
ɫɫɫɫɫɫn2ɫ–ɫɱɢcɥoɫceɤɰɢɣɫɜɫɠɢɥoɦɫɞoɦe;ɫɫɫɫ 
ɫɫɫɫɫɫn3ɫ–ɫɱɢcɥoɫɷɬaɠeɣɫɜɫɠɢɥoɦɫɞoɦe;ɫ 
ɫɫɫɫɫɫn4ɫ–ɫɤoɥɢɱecɬɜoɫɜoɞoɪaɡɛoɪɧɵxɫɭcɬaɧoɜoɤɫɜɫɤɜaɪɬɢɪe. 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
ɫɫɫɫNɫ=ɫ2ɫ·ɫ2ɫ·ɫ9ɫ·ɫ3ɫ=ɫ108; 

ȾaɥeeɫoɩɪeɞeɥɹeɦɫɤoɥɢɱecɬɜoɫɩoɬɪeɛɢɬeɥeɣɫɝoɪɹɱeɣɫɜoɞɵɫUɫɜɫɠɢɥoɦɫ
ɞoɦe: 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

325 )1( nnnU  ,ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ   ɫɫɫɫ(2)ɫ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

ɝɞeɫn5ɫ-ɫɱɢcɥoɫɠɢɥɵxɫɤɜaɪɬɢɪɫɜɫceɤɰɢɢɫoɞɧoɝoɫɷɬaɠa.ɫɫɫɫɫɫɫ 
 

Uɫ=ɫ(7ɫ+ɫ1)ɫ·ɫ2ɫ·ɫ9ɫ=ɫ144; 
ɫɫɫɫɫɫɫȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ 

CɥeɞoɦɫɪaccɱɢɬɵɜaeɦɫɜeɪoɹɬɧocɬɶɫɢcɩoɥɶɡoɜaɧɢɹɫɞeɣcɬɜɢɹɫPɫɜoɞoɪaɡ
ɛoɪɧɵxɫɩɪɢɛoɪoɜɫCȽȼɫɜɫɱacɫɧaɢɜɵcɲeɝoɫɜoɞoɩoɬɪeɛɥeɧɢɹɫɞɥɹɫoɬɞeɥɶɧoɝo 
ɠɢɥoɝoɫɞoɦaɫɩoɫɮoɪɦɭɥe 
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ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

,
3600 0

,






Nq

Uq
P

h

h
uhr

ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ   ɫ(3)ɫ 

 

ɝɞeɫ
h

uhrq , ɫ-ɫɧoɪɦaɫɪacxoɞaɫɝoɪɹɱeɣɫɜoɞɵ,ɫɥ,ɫɩoɬɪeɛɢɬeɥeɦɫɜɫɱacɫɧaɢɜɵcɲeɝoɫ 

ɜoɞoɩoɬɪeɛɥeɧɢɹ,ɫɥ/ɱ; 

ɫɫɫɫɫɫɫɫɫUɫ-ɫɱɢcɥoɫɩoɬɪeɛɢɬeɥeɣɫɝoɪɹɱeɣɫɜoɞɵɫɜɫɠɢɥoɦɫɞoɦe; 

ɫɫɫɫɫɫɫɫ
hq0 ɫ-ɫceɤɭɧɞɧɵɣɫɪacxoɞɫɝoɪɹɱeɣɫɜoɞɵɫoɞɧɢɦɫɜoɞoɪaɡɛoɪɧɵɦ 

ɫɩɪɢɛoɪoɦ,ɫɥ/c; 

ɫɫɫɫɫɫɫɫ N ɫ-ɫoɛɳeeɫɱɢcɥoɫɭcɬaɧoɜɥeɧɧɵxɫɜoɞoɪaɡɛoɪɧɵxɫɭcɬaɧoɜoɤ. 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

Pɫ=ɫ
ଵ଴˔·˔ଵସସଷ଺଴଴˔·˔଴,ଶ˔·˔ଵ଴଼˔ɫ=ɫ0,019; 

ɫɫɫɫɫȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
ȼɫɡaɤɥɸɱeɧɢeɫoɩɪeɞeɥɹeɦɫceɤɭɧɞɧɵeɫɪacxoɞɵɫɝoɪɹɱeɣɫɜoɞɵɫɧaɫ 

ɪacɱeɬɧɵxɫɭɱacɬɤaxɫɩoɫɮoɪɦɭɥe 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

.5 0  hh qq ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ   (4) 

ɝɞeɫɫɫ-ɫɛeɡɪaɡɦeɪɧaɹɫɜeɥɢɱɢɧa,ɫɩɪɢɧɢɦaeɦaɹɫɜɫɡaɜɢcɢɦocɬɢɫoɬɫɫoɛɳeɝo 

ɤoɥɢɱecɬɜaɫɜoɞoɪaɡɛoɪɧɵxɫɭcɬaɧoɜoɤɫNɫɧaɫɪacɱeɬɧoɦɫɭɱacɬɤeɫɢ 

ɜeɪoɹɬɧocɬɢɫɢxɫɢcɩoɥɶɡoɜaɧɢɹɫɊɱɫɜɫɱacɫɧaɢɛoɥɶɲeɝoɫɜoɞoɩoɬɪeɛɥeɧɢɹ,ɫ 

ɞaɧɧɵeɫɡɧaɱeɧɢɹɫɩɪɢɧɢɦaɸɬcɹɫɩoɫ[2]. 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
Ɋeɡɭɥɶɬaɬɵɫɪacɱeɬoɜɫɩɪɢɜeɞeɧɵɫɜɫɬaɛɥɢɰeɫ1. 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
ɉɪɢɫɩoɞɛoɪeɫɞɢaɦeɬɪoɜɫɬɪɭɛoɩɪoɜoɞoɜɫɢɦeɸɬcɹɫoɝɪaɧɢɱeɧɢɹɫ 

cɤoɪocɬɢɫɞɜɢɠeɧɢɹɫɜoɞɵ:ɫɜɫɪaɡɜoɞɹɳɢxɫɬɪɭɛoɩɪoɜoɞaxɫɞoɫ1,5ɫɦ/c;ɫɜɫ 

ɩoɞɜoɞɹɳɢxɫɤɫɩɪɢɛoɪaɦɫɬɪɭɛoɩɪoɜoɞaxɫɞoɫ2,0ɫɦ/c. 
Ⱦɢaɦeɬɪɵɫɬɪɭɛoɩɪoɜoɞoɜɫd,ɫcɤoɪocɬɢɫɞɜɢɠeɧɢɹɫɜoɞɵɫvɫɢɫɭɞeɥɶɧɵx 

ɩoɬeɪɶɫɞaɜɥeɧɢɹɫɧaɫɬɪeɧɢeɫRɫɞɥɹɫcɬaɥɶɧɵxɫɬɪɭɛoɩɪoɜoɞoɜ oɩɪeɞeɥɹɸɬɫɩo[2]. 

ɇaɫcxeɦeɫɬɪɭɛoɩɪoɜoɞoɜɫɜɵɞeɥɹɸɬɫɪacɱeɬɧɭɸɫɧaɢɛoɥeeɫɩɪoɬɹɠeɧɧɭɸɫ

ɢɫɡaɝɪɭɠeɧɧɭɸɫɦaɝɢcɬɪaɥɶ,ɫɤoɬoɪaɹɫɢcɯoɞɢɬɫɢɡɫɬoɱɤɢɫɩɪɢcoeɞɢɧeɧɢɹɫ 

ɧaɢɛoɥeeɫɜɵcoɤoɫɪacɩoɥoɠeɧɧoɝoɫɜoɞoɪaɡɛoɪɧoɝoɫɩɪɢɛoɪaɫɧaɫcaɦoɦɫ 
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ɭɞaɥeɧɧoɦɫoɬɫɩoɞoɝɪeɜaɬeɥɹɫcɬoɹɤe.ɫɊeɡɭɥɶɬaɬɵɫɪeɞɜaɪɢɬeɥɶɧoɝoɫɝɢɞɪaɜɥɢɱ

ecɤoɝoɫɪacɱeɬaɫɪaɡɜoɞɹɳɢxɫɬɪɭɛoɩɪoɜoɞoɜɫɡaɧocɹɬcɹɫɜɫɬaɛɥɢɰɭɫ1. 

 
Ɍaɛɥɢɰaɫ1ɫ-
ɉɪeɞɜaɪɢɬeɥɶɧɵɣɫɝɢɞɪaɜɥɢɱecɤɢɣɫɪacɱeɬɫɪaɡɜoɞɹɳɢxɫɬɪɭɛoɩɪoɜoɞoɜɫ 

ɇoɦeɪɫɭ
ɱacɬɤaɫ 

 
N NP   

h
oq , 

ɥ/c 

dɭ, 
ɦɦ 

v, 
ɦ/c 

R, 
ɉa/ɦ 

1 2 3 4 5 6 7 8 
a-ɛ 1 0,019 0,212 0,212 15 1,6 10000 
ɛ-ɜ 2 0,037 0,252 0,252 15 1,7 11500 
ɜ-1 3 0,056 0,292 0,292 15 1,8 12200 
1-2 3 0,056 0,292 0,292 20 1,2 4400 
2-3 6 0,111 0,361 0,361 25 0,75 900 
3-4 9 0,167 0,42 0,42 25 0,85 1200 
4-5 12 0,222 0,485 0,485 25 0,95 1600 
5-6 15 0,278 0,534 0,534 25 1,1 2000 
6-7 18 0,333 0,565 0,565 25 1,2 2400 
7-8 21 0,389 0,624 0,624 32 0,7 450 
8-9 24 0,444 0,662 0,662 32 0,75 550 
9-10 27 0,5 0,678 0,678 32 0,8 650 
10-11 54 1,0 0,995 0,995 32 1,1 1800 
11-Ɍ 108 2,0 1,479 1,479 40 1,1 1100 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

1.6ɫOɩɪeɞeɥeɧɢeɫɬeɩɥoɩoɬeɪɶɫɢɫɰɢɪɤɭɥяɰɢoɧɧɵxɫɪacxoɞoɜɫɜɫɪaɡɜo
ɞяɳɢxɫɬɪɭɛoɩɪoɜoɞaxɫɱcɫɱɱ 

ɫɫɫɫɫɫȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧɫɫɫɫ 
ɐɢɪɤɭɥɹɰɢoɧɧɵɣɫɪacxoɞɫɜɫcɢcɬeɦeɫ cirq ,ɫɤɝ/c,ɫɭɱɢɬɵɜaeɬcɹɫɞɥɹɫ 

ɤoɦɩeɧcaɰɢɢɫɬeɩɥoɩoɬeɪɶɫɢɫɧaxoɞɢɬcɹɫɩoɫɮoɪɦɭɥe 
 

3600

6,3





tc

Q
q ɫcir

,ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ   (5) 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

ɝɞeɫ ɫQ –ɫcɭɦɦaɫɜcexɫɩoɬeɪɶɫɬeɩɥaɫcooɬɜeɬcɬɜɭɸɳeɝoɫɰɢɪɤɭɥɹɰɢoɧɧoɝoɫɫɫɫ 

ɤoɧɬɭɪaɫcɢcɬeɦɵɫȽȼC,ɫȼɬ;ɫ 
ɫɫɫɫɫɫɫɫɫɫcɫ–ɫɬeɩɥoeɦɤocɬɶɫɜoɞɵ,ɫɪaɜɧaɹɫ4,186ɫɤȾɠ/ɤɝ.C;ɫ 
ɫɫɫɫɫɫɫɫɫȼɫɞaɧɧoɣɫɬaɛɥɢɰeɫɪacɱeɬɧɵɦɢɫɹɜɥɹɸɬcɹɫoɛɴeɞɢɧeɧɧɵeɫɭɱacɬɤɢɫ 

cɬoɹɤoɜ,ɫɢɦeɸɳɢeɫoɞɢɧaɤoɜɵeɫɞɢaɦeɬɪɵ,ɫɢɫɭɱacɬɤɢɫɦaɝɢcɬɪaɥɶɧɵxɫ 

ɬɪɭɛoɩɪoɜoɞoɜ. 
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Cɪeɞɧɸɸɫt0ɫɬeɩɥoɧocɢɬeɥɹɫtcɪ.ɫɛeɪeɦɫɩɪɢɦeɪɧo,coɝɥacɧoɫ[1].ɫȼaɪɜɵaɵ

aɵɜɍɞeɥɶɧɵeɫɩoɬeɪɢɫ
htq ɫɧeɢɡoɥɢɪoɜaɧɧɵxɫɬɪɭɛɫoɩɪeɞeɥɹeɦɫɜɫɡaɜɢcɢɦocɬɢɫ 

oɬɫɞɢaɦeɬɪaɫɬɪɭɛoɩɪoɜoɞaɫɢɫɪaɡɧocɬɢɫɬeɦɩeɪaɬɭɪɫ(tcɪ.- 0t )ɫ 

ɩoɫ[2].ɫɌeɩɥoɢɡoɥɹɰɢɹɫɭɱɢɬɵɜaeɬcɹɫɜɫɪacɱeɬaxɫɤoɷɮɮɢɰɢeɧɬoɦɫ 1

.Ecɥɢɫɬɪɭɛoɩɪoɜoɞɫcɬoɹɤaɫɧeɫɢɡoɥɢɪoɜaɧ,ɫɬoɫ =0,ɫɜɫɩɪoɬɢɜɧoɦɫcɥɭɱaeɫ            

 =0,7.ɫɌeɩɥoɩoɬeɪɢɫcɫɭɱeɬoɦɫɬeɩɥoɜoɣɫɢɡoɥɹɰɢɢ,ɫȼɬ,ɫoɩɪeɞeɥɹɸɬcɹɫ 

ɩoɫɮoɪɦɭɥe 
ɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

)1(  lqQ htht
;ɫɫɫɫɫɫ ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ  (6) 

aɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

ɝɞeɫ
htq ɫ-ɫɭɞeɥɶɧɵeɫɬeɩɥoɩoɬeɪɢɫɧeɢɡoɥɢɪoɜaɧɧɵxɫɬɪɭɛ,ɫȼɬ/ɦ; 

ɫɫɫɫɫɫɫlɫ–ɫɞɥɢɧaɫɭɱacɬɤa,ɫɦ; 
ɫɫɫɫɫɫ ɫ-ɫɤoɷɮɮɢɰɢeɧɬ,ɫɭɱɢɬɵɜaɸɳɢɣɫɢɡoɥɹɰɢɸɫɬɪɭɛ. 

 
Ɋeɡɭɥɶɬaɬɵɫɪacɱeɬoɜɫɩɪɢɜeɞeɧɵɫɜɫɬaɛɥɢɰeɫ2. 

 
Ɍaɛɥɢɰaɫ2ɫ-ɫOɩɪeɞeɥeɧɢeɫɩoɬeɪɶɫɬeɩɥaɫɢɫɰɢɪɤɭɥɹɰɢoɧɧɵxɫɪacxoɞoɜɫ 

№ 
ɭɱacɬɤa 

dɭ, 
ɦɦ 

tcɪ., 
oC 

to, 
oC 


t, 

oC 

,htq
ȼɬ/
ɦ 

l, 
ɦ 

,lq ht

ȼɬ 
1-  ht

hQ ȼɬ 
ht
hQ

ɫȼɬ 

qcir, 
ɤɝ/c 

1 2 3 4 5 6 7 8 9 10 11 ɫ 

Cɬoɹɤɫ1 ɫ ɫ ɫ ɫ ɫ ɫ ɫ ɫ ɫ ɫ ɫ 
1-2 20 55 20 33 27 6 198 0,65 128,7 128,7 ɫ 
6-7 25 55 20 35 44 30 1320 0,65 858 986,7  
7-9 32 55 20 35 56 12 672 0,65 436,8 1423,5 ɫ 

9-10 ɫ32 ɫ55 ɫ5 ɫ50
ɫ 96ɫ ɫ12 1152 ɫ0,3 345,6ɫ ɫ1769,1 0,042 

Cɬoɹɤɫ2         1423,5 3192,6 ɫ 
10-11 ɫ40 ɫ55 5ɫ ɫ50 ɫ110 4,8ɫ ɫ528 ɫ0,3 158,4ɫ 3351ɫ 0,08 

Ceɤɰɢɹ         3351 6702 ɫ 
11-Ɍ ɫ50 ɫ60 ɫ5 ɫ55 125,5 17ɫ ɫ2133,5 ɫ0,3 ɫ640,0 ɫ7342,0 0,175 

ɋɫɫɫɫɫɫɫɫ 

ɫɫɫɫ1.7ɫȽɢɞɪaɜɥɢɱecɤɢɣɫɪacɱeɬɫɪaɡɜoɞяɳɢxɫɬɪɭɛoɩɪoɜoɞoɜɫɱɫɱɱɫcɫɦɫ 
ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 

Cɭɦɦaɪɧɵeɫɪacxoɞɵɫɜoɞɵɫ
cirhq ,

ɫɹɜɥɹɸɬcɹɫoɩɪeɞeɥɹɸɳɢɦɢɫɞɥɹɫ 

ɩɪoɜeɞeɧɢɹ ɫoɤoɧɱaɬeɥɶɧoɝoɫɝɢɞɪaɜɥɢɱecɤoɝoɫɪacɱeɬaɫɝɥaɜɧoɣɫɜeɬɤɢɫCȽȼ. 
ȼɫɤoɧeɱɧoɦɫɪacɱeɬeɫcɤoɪocɬɶɫɜoɞɵɫɞoɩɭcɤaeɬcɹɫɧeɫɛoɥeeɫ1,5ɫɦ/cɫɜɫcɬo
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ɹɤaxɫɢɫɦaɝɢcɬɪaɥɹxɫɢɫɧeɫɜɵɲeɫ2,5ɫɦ/cɫɜɫɩoɞɜoɞɤaxɫɤɫɩɪɢɛoɪaɦ. 
ɍɜeɥɢɱeɧɢeɫɩo-

ɬeɪɶɫɧaɩoɪaɫoɬɫɷɤcɩɥɭaɬaɰɢoɧɧoɝoɫɡaɪacɬaɧɢɹɫɬɪɭɛɫɛeɪeɬcɹɫɜoɫɜɧɢɦaɧɢeɫɜɫ 

oɤoɧɱaɬeɥɶɧoɦɫɪacɱeɬeɫ(ɤoɷɮɮɢɰɢeɧɬɫ1,2). 
ɉoɬeɪɢɫɧaɩoɪaɫɧaɫɭɱacɬɤe,ɫɉa,ɫɧɚɯɨɞɹɬɫɹɫɩoɫɮoɪɦɭɥe 

 
)1( ɆklRP  ,ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ   ɫ(7) 

ȼaɪɜɵaɵaɵɜaɝɧeɫɲɝɝeɲɧɝɤɵɲɤɧɲɤɫɤeɲɝɲɲɧ 
ɝɞeɫRɫ–ɫɭɞeɥɶɧɵeɫɩoɬeɪɢɫɧaɩoɪaɫɧaɫɬɪeɧɢeɫɜɫɬɪɭɛoɩɪoɜoɞe,ɫɉa/ɦ;ɫ 
ɫɫɫɫɫɫlɫ–ɫɞɥɢɧaɫɭɱacɬɤaɫɬɪɭɛoɩɪoɜoɞa,ɫɦ;ɫ 
ɫɫɫɫɫɫkɆɫ–ɫɤoɷɮɮɢɰɢeɧɬɫɦecɬɧɵxɫɩoɬeɪɶɫɞaɜɥeɧɢɹɫ(ɞɥɹɫɩoɞaɸɳɢx 

ɬɪɭɛoɩɪoɜoɞoɜɫ–ɫ0,2;ɫɞɥɹɫɬɪɭɛoɩɪoɜoɞoɜɫɜɫɩɪeɞeɥaxɫɩɪɢcɬɪoeɧɧoɣɫɤɫɞoɦɭɫ 

ɤoɬeɥɶɧoɣɫ–ɫ0,5;ɫɞɥɹɫɜoɞoɪaɡɛoɪɧɵxɫcɬoɹɤoɜɫɛeɡɫɩoɥoɬeɧɰecɭɲɢɬeɥeɣɫ–
0,1;ɫɞɥɹɫɜoɞoɪaɡɛoɪɧɵxɫcɬoɹɤoɜɫcɫɩoɥoɬeɧɰecɭɲɢɬeɥɹɦɢɫ–ɫ0,5).ɫ 

  
Ɋeɡɭɥɶɬaɬɵɫɩɪɢɜeɞeɧɵɫɜɫɬaɛɥɢɰeɫ3. 

ȼaɪɜ 
Ɍaɛɥɢɰaɫ3ɫ-ɫOɤoɧɱaɬeɥɶɧɵɣɫɝɢɞɪaɜɥɢɱecɤɢɣɫɪacɱeɬɫɪaɡɜoɞɹɳɢxɫ 

ɬɪɭɛoɩɪoɜoɞoɜɫCȽȼ 

№ 
ɭɱacɬɤ

a 

qh, 
ɥ/c 

qcir, 
ɤɝ/c 

qɫh,cir

, 
ɤɝ/c 

dɭ, 

ɦɦ 
v, 

ɦ/c 
R, 

ɉa/ɦ 
l, 
ɦ 

kɦ iP , 

ɉa 




n

i
iP

1

,ɫɉa 

1 2 3 4 5 6 7 8 9 10 11 

a-ɛ 0,212 ɫ 0,212 15 1,6 10000 0,9 0,5 13500 13500 

ɛ-ɜ 0,252 ɫ 0,252 15 1,7 11500 0,8 0,5 13800 27300 

ɜ-1 0,292 ɫ 0,292 15 1,8 12200 1,0 0,5 18300 45600 
1-2 0,292 0,042 0,334 20 1,2 4400 6,0 0,5 39600 85200 

2-3 0,361 0,042 0,403 25 0,75 900 6,0 0,5 8100 93300 

3-4 0,42 0,042 0,462 25 0,85 1200 6,0 0,5 10800 104100 

4-5 0,485 0,042 0,527 25 0,95 1600 6,0 0,5 14400 118500 

5-6 0,534 0,042 0,576 25 1,1 2000 6,0 0,5 18000 136500 

6-7 0,565 0,042 0,607 25 1,2 2400 6,0 0,5 21600 158100 

7-8 0,624 0,042 0,666 32 0,7 450 6,0 0,5 4050 162150 

8-9 0,662 0,042 0,704 32 0,75 550 6,0 0,5 4950 167100 

9-10 0,678 0,042 0,720 32 0,8 650 29 0,5 28275 195375 

10-11 0,995 0,08 1,075 32 1,1 1800 15,1 0,5 40770 236145 

11-Ɍ 1,479 0,175 1,654 40 1,1 1100 17 0,5 28050 264195 
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1.8 Ƚɢɞɪaɜɥɢɱecɤɢɣ ɪacɱeɬ ɰɢɪɤɭɥяɰɢoɧɧɵx ɬɪɭɛoɩɪoɜoɞoɜ 
ɝɥaɜɧoɣ ɜeɬɜɢ ɱ ɱɢ ɱɚɬ  

 
ȼ ɷɬɨɣ ɱacɬɢ ɪacɱeɬa ɪaccɦaɬɪɢɜaeɦ ɪeɠɢɦ ɰɢɪɤɭɥɹɰɢɢ ɩɪɢ oɬcɭɬcɬɜɢɢ 

ɜoɞoɪaɡɛoɪa. 
Ⱦɢaɦeɬɪɵ d ɞɥɹ ɪaɡɜoɞɹɳɢx ɬɪɭɛoɩɪoɜoɞoɜ ɪacɱeɬɧɵx ɭɱacɬɤoɜ ɩɪɢɧɹɬɶ 

ɩo [2], a ɞɢaɦeɬɪɵ ɰɢɪɤɭɥɹɰɢoɧɧɵx ɭɱacɬɤoɜ – ɧa oɞɢɧ ɢɥɢ ɞɜa ɪaɡɦeɪa 
ɦeɧɶɲe, ɱeɦ ɞɢaɦeɬɪɵ cooɬɜeɬcɬɜɭɸɳɢx ɢɦ ɪaɡɜoɞɹɳɢx ɬɪɭɛoɩɪoɜoɞoɜ. 

Ecɥɢ ɰɢɪɤɭɥɹɰɢoɧɧɵɣ cɬoɹɤ ɹɜɥɹeɬcɹ ɝɪɭɩɩoɜɵɦ ɞɥɹ ɧecɤoɥɶɤɢx ɪaɡɜo-
ɞɹɳɢx cɬoɹɤoɜ ɤaɠɞoɣ ceɤɰɢɢ ɠɢɥɨɝɨ ɞɨɦɚ, ɬo ɩɪɢ ɷɬoɦ eɝo ɪacɱeɬɧɵɣ ɪacxoɞ 
– cɭɦɦaɪɧɵɣ ɪacxoɞ ɜceɣ ɝɪɭɩɩɵ ɪaɡɜoɞɹɳɢx cɬoɹɤoɜ, ɩɪɢcoeɞɢɧeɧɧɵx ɤ 
ɧeɦɭ. 

Ⱦɢaɦeɬɪɵ ɷɬɢx ɬɪɭɛoɩɪoɜoɞoɜ cɥeɞɭeɬ ɧaɡɧaɱɢɬɶ ɬaɤ, ɱɬoɛɵ cɭɦɦaɪɧɵe 
ɩoɬeɪɢ ɧaɩoɪa ɩɪɢ ɰɢɪɤɭɥɹɰɢoɧɧoɦ ɪacxoɞe ɛɵɥɢ ɜ ɩɪeɞeɥax 30000 ɉa.  

Ɋeɡɭɥɶɬaɬɵ ɪacɱeɬa ɩɪɢɜeɞeɧɵ ɜ ɬaɛɥɢɰe 4. 
 
 

Ɍaɛɥɢɰa 4 - Ƚɢɞɪaɜɥɢɱecɤɢɣ ɪacɱeɬ CȽȼ ɜ ɰɢɪɤɭɥɹɰɢoɧɧoɦ ɪeɠɢɦe 
№ 

ɭɱacɬ
ɤa 

qcir, 
ɤɝ/c 

dɭ, 

ɦɦ 
v, 

ɦ/c 
R, 

ɉa/ɦ 
l, 
ɦ 

kɦ 

cirР
ɉa 

tcɪ., 
oC 

to, 
oC 


t, 

oC 

ht
cirQ , 

ȼɬ/ɦ 
 ht

cirQ

ȼɬ 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Ɍ-11 0,175 40 0,15 18 17 0,5 459           

11-10 0,08 32 0,1 10 4,8 0,2 57,6           

10-9 0,042 32 <0,1 4 12 0,2 57,6           

9-8 0,042 32 <0,1 4 6,0 0,5 36           

8-7 0,042 32 <0,1 4 6,0 0,5 36           

7-6 0,042 25 <0,1 11 6,0 0,5 99           

6-5 0,042 25 <0,1 11 6,0 0,5 99           

5-4 0,042 25 <0,1 11 6,0 0,5 99           

4-3 0,042 25 <0,1 11 6,0 0,5 99           

3-2 0,042 25 <0,1 11 6,0 0,5 99           

2-1 0,042 20 <0,1 90 6,0 0,5 810           

1-12 0,042 15 0,4 600 6,5 0,5 5850 55 20 35 84,5 84,50 

12-13 0,042 20 0,2 100 29 0,1 3190 54 -10 64 1658,8 1743,3 

13-14 0,08 25 0,25 100 15,2 0,2 1824 53 5 48 869,44 2612,74 

14-15 0,175 32 0,2 45 16,8 0,5 1134 52 5 47 928,2 3540,9 

ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 
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Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɝɢɞɪaɜɥɢɱecɤoɝo ɪacɱeɬa ɧɟɨɛɯɨɞɢɦɨ ɜɵɩoɥɧɢɬɶ ɭɜɹɡɤɭ 
cɢcɬeɦɵ, ɭɜɹɡɤa ɧɭɠɧɚ ɞɥɹ ɜɡɜɟɲɟɧɧɨɝɨ ɪacɩɪeɞeɥeɧɢɹ ɩoɬoɤoɜ ɜoɞɵ ɩo ɜceɦ 
ɰɢɪɤɭɥɹɰɢoɧɧɵɦ ɤoɧɬɭɪaɦ ɠɢɥɨɝɨ ɞɨɦɚ. Ɋacɱeɬ ɧeɜɹɡɤɢ ɧaɱɢɧaeɦ co 
cɪaɜɧeɧɢɹ caɦoɝo ɭɞaɥeɧɧoɝo cɬoɹɤa c ɛɥɢɠaɣɲɢɦ. Ɂɧaɱeɧɢɹ ɩoɬeɪɶ ɞaɜɥeɧɢɹ 
ɛeɪɭɬcɹ ɢɡ ɬaɛɥɢɰɵ 4. ȿcɥɢ ɧeɜɹɡɤa (φ) ɦeɧɶɲe 10 % ɬo ɪacɱeɬ ɡaɤaɧɱɢɜaeɦ, ɜ 
ɞɪɭɝɨɦ cɥɭɱae, ɬ.e. ecɥɢ ɛoɥɶɲe 10 % ɬo ɭcɬaɧaɜɥɢɜaeɦ ɞɢaɮɪaɝɦɭ. 

ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 
ɇeɜɹɡɤɭ ɦeɠɞɭ cɬoɹɤaɦɢ Ɋ1 ɢ Ɋ2 (ɪɢcɭɧoɤ 1) ɧɚɯɨɞɢɦ ɩo ɮoɪɦɭɥe 
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

,100 0
0









P

РР cm                (8) 

ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 
ɝɞe Р  - cɭɦɦaɪɧɵe ɩoɬeɪɢ ɞaɜɥeɧɢɹ ɧa ɪaccɦaɬɪɢɜaeɦoɦ ɞaɥɶɧeɦ 
ɰɢɪɤɭɥɢɪɭɸɳeɦ ɤoɥɶɰe, ɉa; 
         cmР  - cɭɦɦaɪɧɵe ɩoɬeɪɢ ɞaɜɥeɧɢɹ ɧa ɪaccɦaɬɪɢɜaeɦoɦ ɛɥɢɠɧeɦ 
ɰɢɪɤɭɥɢɪɭɸɳeɦ ɤoɥɶɰe, ɉa. 

ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

%;3100
3,3462

33553,3462
3 0

0 


  

ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ     
    

          1.9 Oɩɪeɞeɥeɧɢe ɪacxoɞoɜ ɜoɞɵ ɢ ɬeɩɥoɬɵ ɧa ȽȼC ɚ ɱ  
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ 

ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 
ȼeɪoɹɬɧocɬɶ ɢcɩoɥɶɡoɜaɧɢɹ ɜoɞoɪaɡɛoɪɧɵx ɭɫɬɚɧɨɜɨɤ ɜ cɢcɬeɦe 

ɝoɪɹɱeɝo ɜoɞocɧaɛɠeɧɢɹ ɜ ɱac ɧaɢɜɵɫɲɟɝɨ ɜoɞoɩoɬɪeɛɥeɧɢɹ ɭcɬaɧaɜɥɢɜaeɬcɹ 
ɩo ɮoɪɦɭɥe 

ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

u
hr К

Р
P  ,                                                                     (9) 

ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 
ɝɞe P – ɜeɪoɹɬɧocɬɶ ɞeɣcɬɜɢɹ ɜoɞoɪaɡɛoɪɧɵx ɭɫɬɚɧɨɜɨɤ, oɩɪeɞeɥeɧɧaɹ ɩo ɮoɪ-
ɦɭɥe (3);  
        Кu – ɤoɷɮɮɢɰɢeɧɬ ɢcɩoɥɶɡoɜaɧɢɹ ɜoɞoɪaɡɛoɪɧɵx ɭɫɬɚɧɨɜɨɤ ɜ ɱac 
ɧaɢɛoɥɶɲeɝo ɜoɞoɩoɬɪeɛɥeɧɢɹ, ɩɪɢɧɢɦaeɦɵɣ ɩo [1], ɞɥɹ ɭɫɬɚɧɨɜɤɢ c 
ɧaɢɜɵɫɲɢɦ ɪacxoɞoɦ ɜoɞɵ. ȼ ɞaɧɧoɦ ɩɪoeɤɬe ɞɥɹ cɦecɢɬeɥeɣ ɜaɧɧ 
ɩɪɢɧɢɦaeɦ Кu = 0,29.  

ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

28,0

019,0
hrP  = 0,066;  
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ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

Ɋacxoɞ ɝoɪɹɱeɣ ɜoɞɵ ɜ ɱac ɧaɢɜɵɫɲɟɝɨ ɜoɞoɩoɬɪeɛɥeɧɢɹ: 
 

 ,18 0 hrи
hh

hr Кqq                                                                (10) 
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

ɝɞe hq0  – ɪacxoɞ ɝoɪɹɱeɣ ɜoɞɵ oɞɧɢɦ ɜoɞoɪaɡɛoɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ (cɦecɢɬeɥɢ 
ɞɥɹ ɜaɧɧɵ), ɪaɜɧɵɣ 0,2 ɥ/c;  
        Kи – ɤoɷɮɮɢɰɢeɧɬ ɢcɩoɥɶɡoɜaɧɢɹ ɜoɞoɪaɡɛoɪɧɵx ɭɫɬɚɧɨɜɨɤ ɜ ɱac 
ɧaɢɜɵɫɲɟɝɨ ɜoɞoɩoɬɪeɛɥeɧɢɹ, ɪaɜɧɵɣ 0,29;  
       hr  – ɛeɡɪaɡɦeɪɧaɹ ɜeɥɢɱɢɧa, ɡaɜɢcɹɳaɹ oɬ ɱɢcɥa ɩɪɢɛoɪoɜ N ɢ 
ɜeɪoɹɬɧocɬɢ ɢx ɢcɩoɥɶɡoɜaɧɢɹ ɜ ɱac ɧaɢɜɵɫɲɟɝɨ ɜoɞoɩoɬɪeɛɥeɧɢɹ, 
oɩɪeɞeɥɹeɦaɹ ɩo [2]. 
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

301,3275,328,02,018 h
hrq  ɦ3/ɱ; 

 
Ɇaɤcɢɦaɥɶɧɵɣ ɬɟɩɥɨɪɚɫɯɨɞ, ȼɬ, oɩɪeɞeɥɹeɬcɹ ɩo ɮoɪɦɭɥe 
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

Qhmax   =   ,
6,3

)(  


 ht
cir

ht
h

ch
h
hrh

hr QQ
ttɫq

Q


                            (11) 

ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

ɝɞe h
hrq – ɪacxoɞ ɝoɪɹɱeɣ ɜoɞɵ ɜ ɱac ɧaɢɜɵɫɲɟɝɨ ɜoɞoɩoɬɪeɛɥeɧɢɹ, ɦ3·ɱ; 

         – oɛɴeɦɧɵɣ ɜec ɜoɞɵ, ɤɝ/ɦ3;  
        c – ɬeɩɥoeɦɤocɬɶ ɜoɞɵ, 4,187 ɤȾɠ/ɤɝ.C;  

        ht – cɪeɞɧɹɹ t0 ɝoɪɹɱeɣ ɜoɞɵ ɜ ɬɪɭɛoɩɪoɜoɞax ɜoɞoɪaɡɛoɪɧɵx cɬoɹɤoɜ 

(ɞɥɹ ɡaɤɪɵɬɵx cɢcɬeɦ ɬeɩɥocɧaɛɠeɧɢɹ ht =55C, ɞɥɹ oɬɤɪɵɬɵx cɢcɬeɦ ht

=65C); ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ  

       ct – t0  xoɥoɞɧoɣ ɜoɞɵ ɜ ceɬɢ ɜoɞoɩɪoɜoɞa (5C);  

         ht
hQ – ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɪaɡɜoɞɹɳɢx ɬɪɭɛoɩɪoɜoɞax, ɪaɧee oɩɪeɞeɥeɧɧɵe 

ɩo ɬaɛɥɢɰe 2; ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 
         ht

cirQ – ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɰɢɪɤɭɥɹɰɢoɧɧɵx ɬɪɭɛoɩɪoɜoɞax, ɪaɧee oɩɪeɞe-

ɥeɧɧɵe ɩo ɬaɛɥɢɰe 2. 
ȼɚɪɜɵɚɵɚɵɜɚɝɧɟ ɲɝɝɟɲɧɝɤɵɲɤɧɲɤ ɤɟɲɝɲɲɧ 

Qhmax = ɬQ h
hr 


 9,2028563540,97342

6,3

)555(187,41000301,3

 
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
Cɪeɞɧɢɣ ɱacoɜoɣ ɬɟɩɥɨɪɚɫɯɨɞ, ȼɬ, ɧɚɯɨɞɢɬɫɹ ɩo ɮoɪɦɭɥe 
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
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,
63

)(  



 ht

cir
ht
h

ch
h
Th

T QQ
Т,

ttɫq
Q


                                   (12) 

ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
 
ɝɞe  Т  – ɩeɪɢoɞ ɩoɬɪeɛɥeɧɢɹ Ƚȼ, 24 ɱ;  
       

h
Tq  – cɪeɞɧɢɣ ɱacoɜoɟ ɩɨɬɪɟɛɥɟɧɢɟ Ƚȼ, ɦ3/ɱ, oɩɪeɞeɥɹeɦɵɣ ɩo ɮoɪɦɭɥe 

ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
 

,001,0 h
u

h
T qUq                                                                                   (13) 

ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
ɝɞe U – ɱɢcɥo ɠɢɬeɥeɣ ɜ ɠɢɥɨɦ ɞɨɦɟ; ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ 
ɤ ɤɟ 

      
h
uq – ɧoɪɦa ɪacxoɞa ɝoɪɹɱeɣ ɜoɞɵ ɜ cɭɬɤɢ ɧaɢɜɵɫɲɟɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ, 

ɩɪɢɧɢɦaeɦaɹ ɩo [1]. ȼ ɞaɧɧoɣ  ɞɢɩɥoɦɧoɣ ɪaɛoɬe ɩɪɢɧɢɦaeɦ h
uq  =120 ɥ/cɭɬ. 

 

          3,17001,0120144 h
Tq  ɦ3/ɱ. 

 

ɬ
,

Qh
T 




 0,527539,35407342
2463

)555(187,410003,17
 

1.10 ɉoɞɛoɪ ɜoɞoɦeɪa ɢ oɩɪeɞeɥeɧɢe eɝo ɝɢɞɪaɜɥɢɱecɤoɝo 
coɩɪoɬɢɜɥeɧɢя ɫɦ ɫɱ ɚя 
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
Cɱeɬɱɢɤ ɜoɞɵ (ɜoɞoɦeɪ) ɞɥɹ Ƚȼ ɭcɬaɧaɜɥɢɜaeɬcɹ ɧa ɬɪɭɛoɩɪoɜoɞe ɏȼ, ɩeɪeɞ 
ɩoɞoɝɪeɜaɬeɥeɦ. ȼɵɛɨɪ eɝo ɜeɞeɬcɹ ɩo [2]. ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ 
ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  

ȼ ɡaɜɢcɢɦocɬɢ oɬ ɧoɦɢɧaɥɶɧoɝo ɪacxoɞa, ɜɵɛɢɪaeɦ ɤɪɵɥɶɱaɬɵɣ cɱeɬɱɢɤ 
ɜoɞɵ ɍȼɄ c ɤaɥɢɛɪoɦ 20 ɦɦ. 

ɉoɬeɪɸ ɞaɜɥeɧɢɹ ɜ ɜoɞoɦeɪe, ɤɉa, ɧɚɯɨɞɢɦ ɩo ɮoɪɦɭɥe 
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  

,
3600

2









 mh

ȼД
G

SP                                                     (14) 

ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
ɝɞe S  – coɩɪoɬɢɜɥeɧɢe ɜoɞoɦeɪa, (ɤɉa.c2)/ɤɝ2, ɩo [2];  
     Ghm – ɪacxoɞ ɧaɝɪeɜaeɦoɣ ɜoɞɵ, ɤɝ/ɱ. 
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  

ɤɉɚ.6,2
3600

7,824
51

2







 ȼДP     

ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
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ɉɪɢ ɪacɱeɬax ɞoɩɭɫɬɢɦɚ ɩoɬeɪɹ ɧaɩoɪa ɜ ɤɪɵɥɶɱaɬɵx ɜoɞoɦeɪax ɞo 
0,025 Ɇɉa, ɜ ɬɭɪɛɢɧɧɵx – ɞo 0,01 Ɇɉa. 
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
2,6 ɤɉa<0,025 Ɇɩa 
           
         ȼɵɛɢɪaeɦ ɤɪɵɥɶɱaɬɵɣ ɜoɞoɦeɪ c ɤaɥɢɛɪoɦ 20 ɦɦ, ɧoɦɢɧaɥɶɧɵɦ 
ɪacxoɞoɦ – 1,6 ɦ3 /ɱ, coɩɪoɬɢɜɥeɧɢeɦ –51ɤɉa c2 /ɤɝ 

1.11 Cɢcɬeɦa oɬoɩɥeɧɢя ɡɞaɧɢя   ɜɫ ɱ 
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  

ȼ ɞaɧɧoɦ ɞɢɩɥoɦɧoɦ ɩɪoeɤɬe cɢcɬeɦa oɬoɩɥeɧɢɹ ɧe ɪaccɱɢɬɵɜaeɬcɹ.  
Ƚɢɞɪaɜɥɢɱecɤɢe ɩoɬeɪɢ ɜ cɢcɬeɦe oɬoɩɥeɧɢɹ ɠɢɥɨɝɨ ɞɨɦɚ ɭcɥoɜɧo 

ɩɪɢɧɹɬɶ ɪaɜɧɵɦɢ 150 ɤɉa (15 ɦ ɜ. cɬ.).   
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  

 
1.12 Ʉoɬɥɵ ɢ ɜcɩoɦoɝaɬeɥɶɧoe oɛoɪɭɞoɜaɧɢe ɤoɬeɥɶɧɵx 

ɱɫɦ ɱɦɱ 
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
Ʉoɥɢɱecɬɜo ɢ eɞɢɧɢɱɧɭɸ ɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶ ɤoɬɥoɜ, ɭcɬaɧaɜɥɢɜaeɦɵx ɜ 
aɜɬoɧoɦɧoɣ ɤoɬeɥɶɧoɣ, cɥeɞɭeɬ ɜɵɛɢɪaɬɶ ɩo ɪacɱeɬɧoɣ ɩɪoɢɡɜoɞɢɬeɥɶɧocɬɢ 
ɤoɬeɥɶɧoɣ, ɧo ɧe ɦeɧee 2, ɩɪoɜeɪɹɹ ɪeɠɢɦ ɪaɛoɬɵ ɤoɬɥoɜ ɞɥɹ ɧoɱɧoɝo 
ɥeɬɧeɝo ɩeɪɢoɞa ɝoɞa; ɩɪɢɬɨɦ ɜ cɥɭɱae ɜɵxoɞa ɢɡ cɬɪoɹ ɧaɢɛoɥɶɲeɝo ɩo 
ɩɪoɢɡɜoɞɢɬeɥɶɧocɬɢ ɤoɬɥa ocɬɚɥɶɧɵɟ ɞoɥɠɧɵ oɛecɩeɱɢɬɶ oɬɩɭcɤ ɬeɩɥoɬɵ 
ɧa: ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲ 

 ȼ aɜɬoɧoɦɧɵx ɤoɬeɥɶɧɵx ɩɪɢ ɢcɩoɥɶɡoɜaɧɢɢ ɤoɬɥoɜ c ɛɨɥɟɟ ɜɵcoɤɢɦ 
ɬeɩɥoɜɵɦ ɧaɩɪɹɠeɧɢeɦ ɬoɩoɱɧoɝo oɛɴeɦa ɫɥɟɞɭɟɬ ɩɪoɢɡɜoɞɢɬɶ ɧaɝɪeɜ ɜoɞɵ 
ɞɥɹ cɢcɬeɦ oɬoɩɥeɧɢɹ ɢ ɜeɧɬɢɥɹɰɢɢ ɜo ɜɬoɪɢɱɧoɦ ɤoɧɬɭɪe. 
ȼ aɜɬoɧoɦɧɵx ɤoɬeɥɶɧɵx ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦeɧɹɬɶ ɜoɞo-ɜoɞɹɧɵe 
ɝoɪɢɡoɧɬaɥɶɧɵe ceɤɰɢoɧɧɵe ɤoɠɭxoɬɪɭɛɧɵe ɢɥɢ ɩɥacɬɢɧɱaɬɵe 
ɩoɞoɝɪeɜaɬeɥɢ. ȼɚɪ ɜɵɚ ɵɚɵ ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ 
ɤɧɲ ɤ ɤɟ ɲɝ ɲ 

Ⱦɥɹ cɢcɬeɦ ɝoɪɹɱeɝo ɜoɞocɧaɛɠeɧɢɹ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɦeɧeɧɢe 
eɦɤocɬɧɵx ɜoɞoɩoɞoɝɪeɜaɬeɥeɣ c ɢcɩoɥɶɡoɜaɧɢeɦ ɢx ɜ ɤaɱecɬɜe  ɛaɤoɜ-
aɤɤɭɦɭɥɹɬoɪoɜ Ƚȼ. 

Ⱦɥɹ ɜoɞo-ɜoɞɹɧɵx ɩoɞoɝɪeɜaɬeɥeɣ ɧɭɠɧɨ ɩɪɢɦeɧɹɬɶ ɩɪoɬɢɜoɬoɱɧɭɸ 
cxeɦɭ ɩoɬoɤoɜ ɬeɩɥoɧocɢɬeɥeɣ. 

Ⱦɥɹ ɝoɪɢɡoɧɬaɥɶɧɵx ceɤɰɢoɧɧɵx ɤoɠɭxoɬɪɭɛɧɵx ɜoɞoɩoɞoɝɪeɜaɬeɥeɣ 
ɝɪeɸɳaɹ ɜoɞa oɬ ɤoɬɥoɜ ɞoɥɠɧa ɩocɬɭɩaɬɶ: 

 ɞɥɹ ɜoɞoɩoɞoɝɪeɜaɬeɥeɣ cɢcɬeɦɵ oɬoɩɥeɧɢɹ - ɜ ɬɪɭɛɤɢ; 
 ɞɥɹ ɜoɞoɩoɞoɝɪeɜaɬeɥeɣ cɢcɬeɦɵ ɝoɪɹɱeɝo ɜoɞocɧaɛɠeɧɢɹ - ɜ 

ɦeɠɬɪɭɛɧoe ɩɪocɬɪaɧcɬɜo. 
Ⱦɥɹ ɩɥacɬɢɧɱaɬɵx ɬeɩɥooɛɦeɧɧɢɤoɜ ɧaɝɪeɜaeɦaɹ ɜoɞa ɞoɥɠɧa 

ɩɪoxoɞɢɬɶ ɜɞoɥɶ ɩeɪɜoɣ ɢ ɩocɥeɞɧeɣ ɩɥacɬɢɧ. 
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Ⱦɥɹ ɩaɪoɜoɞɹɧɵx ɩoɞoɝɪeɜaɬeɥeɣ ɩaɪ ɞoɥɠeɧ ɩocɬɭɩaɬɶ ɜ ɦeɠɬɪɭɛɧoe 
ɩɪocɬɪaɧcɬɜo. 

ȼ aɜɬoɧoɦɧɵx ɤoɬeɥɶɧɵx ɧɭɠɧɨ ɭcɬaɧaɜɥɢɜaɬɶ cɥeɞɭɸɳɢe ɝɪɭɩɩɵ 
ɧacocoɜ. 

ɉɪɢ ɞɜɭxɤoɧɬɭɪɧoɣ cxeɦe: 
 ɧacocɵ ɩeɪɜɢɱɧoɝo ɤoɧɬɭɪa ɞɥɹ ɩoɞaɱɢ ɜoɞɵ oɬ ɤoɬɥoɜ ɤ 

ɩoɞoɝɪeɜaɬeɥɹɦ oɬoɩɥeɧɢɹ, ɜeɧɬɢɥɹɰɢɢ ɢ ɝoɪɹɱeɝo ɜoɞocɧaɛɠeɧɢɹ;  
ceɬeɜɵe ɧacocɵ cɢcɬeɦ oɬoɩɥeɧɢɹ (ɧacocɵ ɜɬoɪɢɱɧoɝo ɤoɧɬɭɪa); 

 ceɬeɜɵe ɧacocɵ cɢcɬeɦ ɝoɪɹɱeɝo ɜoɞocɧaɛɠeɧɢɹ; 
ɰɢɪɤɭɥɹɰɢoɧɧɵe ɧacocɵ ɝoɪɹɱeɝo ɜoɞocɧaɛɠeɧɢɹ. 

ɉɪɢ oɞɧoɤoɧɬɭɪɧoɣ cxeɦe: 
 ceɬeɜɵe ɧacocɵ cɢcɬeɦ oɬoɩɥeɧɢɹ, ɜeɧɬɢɥɹɰɢɢ ɢ ɝoɪɹɱeɝo 

ɜoɞocɧaɛɠeɧɢɹ; 
 ɪeɰɢɪɤɭɥɹɰɢoɧɧɵe ɧacocɵ ɝoɪɹɱeɝo ɜoɞocɧaɛɠeɧɢɹ. 

 ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  

1.12.1 ȼɵɛoɪ ɬeɩɥoɝeɧeɪaɬoɪa ɱɱɦ ɱɦ 
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  

ȼ ɞɢɩɥoɦɧoɣ ɪaɛoɬe ɞɥɹ ɩɪɢcɬɪoeɧɧoɣ ɤ ɠɢɥɨɦɭ ɞɨɦɭ ɤoɬeɥɶɧoɣ 
ɩɪɢɦeɧɹɸɬ ɞɜɭxɤoɧɬɭɪɧɵe ɤoɬɥɵ, ɩɪeɞɧaɡɧaɱeɧɧɵe ɤaɤ ɞɥɹ oɬoɩɥeɧɢɹ, ɬaɤ ɢ 
ɞɥɹ ȽȼC. 

Ʉoɥɢɱecɬɜo ɤoɬɥoɜ ɭcɬaɧaɜɥɢɜaeɬcɹ ɧe ɦeɧee 2-x ɬaɤ ɤaɤ ɜ cɥɭɱae 
ɩɨɥɨɦɤɢ oɞɧoɝo ɤoɬɥa, ocɬaɥɶɧɵɟ ɞoɥɠɧɵ oɛecɩeɱɢɬɶ oɬɩɭcɤ ɬeɩɥoɬɵ ɧa 
oɬoɩɥeɧɢe ɢ ȽȼC ɠɢɥɨɝɨ ɞɨɦɚ. 

Coɜɪeɦeɧɧɵe ɤoɬɥɵ ɞoɥɠɧɵ ɫɨɨɬɜɟɬɫɜɨɜɚɬɶ cɥeɞɭɸɳɢɦ ɬɪeɛoɜaɧɢɹɦ: 
- ɜɵcoɤɢɣ ɤ.ɩ.ɞ. (ɭ ɝaɡoɜɵx ɢ ɠɢɞɤoɬoɩɥɢɜɧɵx – ɞo 90 – 92 %, ɭ ɷɥeɤɬɪɢɱecɤɢx 
– ɞo 95 – 98 %, ɭ ɬɜeɪɞoɬoɩɥɢɜɧɵx ɧe ɦeɧee 80 %); 
- ɜɵcoɤɢɣ ɭɪoɜeɧɶ cɢcɬeɦ aɜɬoɦaɬɢɡaɰɢɢ cɢcɬeɦ AɌC; 
- ɧaɞeɠɧocɬɶ ɜ ɪaɛoɬe (ɩoɥɧɵɣ cɪoɤ cɥɭɠɛɵ 20 ɥeɬ); 
- ɮɭɧɤɰɢoɧaɥɶɧɵe ɜoɡɦoɠɧocɬɢ; 
- ɷɤoɧoɦɢɱɧocɬɶ ɢ ɷɤoɥoɝɢɱɧocɬɶ; 
- ɜoɡɦoɠɧocɬɶ oɬɜeɞeɧɢɹ ɞɵɦoɜɵx ɝaɡoɜ; 
- ɦaɬeɪɢaɥ ɤoɬɥa: cɬaɥɶ ɢɥɢ ɱɭɝɭɧ. 

Ʉoɬɥɵ ɩɪoɢɡɜoɞcɬɜa ɊɎ ɧeɩɪɢxoɬɥɢɜɵ ɤ ɞaɜɥeɧɢɸ ɝaɡa ɢ oɬɧocɢɬeɥɶɧo 
ɧɟɞɨɪɨɝɢɟ. ɇo oɧɢ ɭcɬɭɩaɸɬ ɢɦɩoɪɬɧɵɦ ɩo ɄɉȾ, ɷɤoɥoɝɢɱɧocɬɢ ɢ ɭɞoɛcɬɜɭ ɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ. C ɞɪɭɝoɣ cɬoɪoɧɵ ɦɧɨɝɢɟ ɡaɪɭɛeɠɧɵɟ ɝoɪeɥɤɢ cooɬɜeɬcɬɜɭɸɬ 
ɡaɹɜɥeɧɧɵɦ ɬexɧɢɱecɤɢɦ xaɪaɤɬeɪɢcɬɢɤaɦ ɩɪɢ ɞaɜɥeɧɢɢ ɝaɡa 180 – 200 ɦɦ ɜ. 
cɬ., a ɞaɜɥeɧɢe ceɬeɜoɝo ɝaɡa ɡɢɦoɣ ɜ ɊɎ ɧe ɛoɥee 100 ɦɦ ɜ. cɬ. 
ȼɵɛoɪ ɬeɩɥoɝeɧeɪaɬoɪa ɞaɥee ɛɭɞeɬ ɩɪoɢɡɜeɞeɧ ɩo ɩɪɢɥoɠeɧɢɸ 5 ɧa ɬɜёɪɞoɦ 
ɬoɩɥɢɜe ɜ ɡaɜɢcɢɦocɬɢ oɬ ɪaccɱɢɬaɧɧoɣ ɬeɩɥoɜoɣ ɧaɝɪɭɡɤɢ.  
ȼɚɪ ɜɵɚ ɵɚɵɜ ɚɝɧɟ ɲɝɝɟ ɲɧɝɤɵɲ ɤɧɲ ɤ ɤɟ ɲɝ ɲɲɧ  
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ɫ1.13ɫɌeɩɥoɜɵeɫɧaɝɪɭɡɤɢɫɱɫɱɫɱɢɫ 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
       Ɋacɱeɬɧaɹɫɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣ,ɫɩɪɢcɬɪoeɧɧoɣɫɤ 
ɠɢɥoɦɭɫɞoɦɭɫoɩɪeɞeɥɹeɬcɹɫcɭɦɦoɣɫɪacxoɞoɜɫɬeɩɥaɫɧaɫoɬoɩɥeɧɢeɫɩɪɢɫ 

ɪeɠɢɦe ɦaɤcɢɦaɥɶɧoɣɫ ɦoɳɧocɬɢɫ(Qomax)ɫɢɫɪacxoɞoɜɫ ɬeɩɥaɫɧaɫȽȼC 
ɜɫcɪeɞɧeɦɫɪeɠɢɦeɫ(Qhm).ɫȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲ
ɧɫ 

ɂɡ-ɡaɫoɬcɭɬcɬɜɢɹɫɩɪoeɤɬaɫɧaɫoɬoɩɥeɧɢe,ɫɬeɩɥoɜaɹɫɧaɝɪɭɡɤaɫɧa 
oɬoɩɥeɧɢe,ɫȼɬ,ɫɞɥɹɫɪacɱeɬɧoɝoɫɪeɠɢɦaɫoɩɪeɞeɥɹeɦɫɩoɫɭɤɪɭɩɧeɧɧɵɦɫɩoɤaɡaɬ
eɥɹɦɫɩoɫɮoɪɦɭɥe 
 ܳ𝑜𝑚𝑎𝑥˔˔ = ˔𝑞𝑜˔ ∙ 𝐴ɫɫ,ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ  (15) 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
 
ɝɞeɫɫqoɫ–ɦaɤcɢɦaɥɶɧɵɣɫɩoɤaɡaɬeɥɶɫɬeɩɥoɜoɝoɫɩoɬoɤaɫɧaɫoɬoɩɥeɧɢeɫɞɥɹɫ1ɫɦ2,ɫ 

ɩɪɢɧɢɦaeɬcɹɫɩoɫ[2],ɫȼɬ/ɦ2;ɫ 
ɫɫɫɫɫɫɫɫɫɫɫAɫ–ɫoɛɳaɹɫɩɥoɳaɞɶɫɠɢɥoɝoɫɞoɦa,ɫɦ2. 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɫɫɫɫɫɫɫɫɫɫA=344,4·9=3099,6ɫɦ2 

ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ˔˔Q୭୫ax˔˔ = ˔ͺͳ ∗ ͵Ͳͻͻ,͸ = ʹͷͳͲ͸͹,͸˔В˕;ɫ 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

Ɋacɱeɬɧɭɸɫɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣ,ɫɤȼɬ,ɫɧaɯoɞɢɦɫ
ɩoɫɮoɪɦɭɥe 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܳ = ˔ܳ𝑜𝑚𝑎𝑥˔ + ܳℎ𝑚ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ ɫɫɫɫɫ(16) 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɝɞeɫɫɫɫQomaxɫ–ɫɦaɤcɢɦaɥɶɧɵɣɫɬeɩɥoɩoɬoɤɫ(ɧaɝɪɭɡɤa)ɫɧaɫoɬoɩɥeɧɢe,ɫ 

oɩɪeɞeɥeɧɧaɹɫ ɩoɫ(17),ɫɤȼɬ;ɫ 
ɫɫɫɫɫɫɫɫɫQhmɫ–ɫcɪeɞɧɢɣɫɬeɩɥoɩoɬoɤɫɧaɫȽȼC,ɫoɩɪeɞeɥeɧɧɵɣɫɩoɫ(14),ɫɤȼɬ. 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܳ = ˔ʹͷͳͲ͸͹,͸ɫ+ɫ52753ɫ=ɫ303820,6ɫȼɬ; 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

Ɍeɩɥoɧaɝɪɭɡɤaɫɧaɫoɬoɩɥeɧɢeɫɠɢɥoɝoɫɞoɦaɫɜɫcɪeɞɧeɦɫɪeɠɢɦe,ɫɤȼɬ, 
ɫɧaɯoɞɢɬcɹɫɩoɫɮoɪɦɭɥe 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܳ𝑜𝑚ɫ=ɫܳ𝑜𝑚𝑎𝑥˔·ɫ 𝑡˅˔−˔𝑡𝑐˓𝑡˅˔−˔𝑡˓𝑜˔,ɫ          (17) 

ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɝɞeɫQomaxɫ–ɫɬoɠe,ɫɱɬoɫɜɫ(17),ɫɤȼɬ;ɫ 
ɫɫɫɫɫɫɫɫɫɫtɜɫ–
cɪeɞɧɹɹɫt0ɫɜɧɭɬɪeɧɧeɝoɫɜoɡɞɭxaɫoɬaɩɥɢɜaeɦɵxɫɩoɦeɳeɧɢɣɫɠɢɥoɝoɫɞoɦa,ɫ 

ɪaɜɧaɹɫ20ɫºC;ɫȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧ 
ɫɫɫɫɫɫɫɫɫtcɪɫ–cɪeɞɧɹɹɫt0ɫɧaɪɭɠɧoɝoɫɜoɡɞɭxaɫɜɫcaɦɵɣɫxoɥoɞɧɵɣɫɦecɹɰ,ɫ 

oɩɪeɞeɥɹeɦɫɩo ɫ[3],ɫºC;ɫȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝ 
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tɪoɫ–ɫɪacɱeɬɧaɹɫt0ɫɧaɪɭɠɧoɝoɫɜoɡɞɭxaɫɞɥɹɫ ɩɪoeɤɬɢɪoɜaɧɢɹ ɫoɬoɩɥeɧɢɹ, 
ɫoɩɪeɞeɥɹeɦɫɩoɫ[3],ɫºC. 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܳ𝑜𝑚ɫ=ɫʹͷͳͲ͸͹,͸·ɫ ଶ଴˔–ሺ−ଶଶሻଶ଴˔–ሺ−ସ଺ሻ˔ɫ=ɫ159770,3ɫȼɬɫ=ɫ159,77ɫɫɤȼɬ; 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

Eɞɢɧɢɱɧaɹɫɦoɳɧocɬɶɫɬeɩɥaɫɬeɩɥoɝeɧeɪaɬoɪaɫɧaɯoɞɢɬcɹɫɩoɫɮoɪɦɭɥe 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܳˍ𝑜˕ˎ𝑎 = ܳ𝑜𝑚˔ + ˔ܳℎ𝑚ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ   (18) 
 
ɝɞeɫQomɫ-ɫɬeɩɥoɜaɹɫɧaɝɪɭɡɤaɫɧaɫoɬoɩɥeɧɢeɫɡɞaɧɢɹɫɜɫcɪeɞɧeɦ ɫɪeɠɢɦe, 
ɫoɩɪeɞeɥeɧɧaɹɫɩoɫ(19),ɫɤȼɬ;ɫ 
ɫɫɫɫɫɫɫɫQhmɫ–ɫcɪeɞɧɢɣɫɬeɩɥoɜoɣɫɩoɬoɤɫɧaɫȽȼC,ɫoɩɪeɞeɥeɧɧɵɣɫɩoɫ(14),ɫɤȼɬ. 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܳˍ𝑜˕ˎ𝑎 = ͳͷͻ͹͹Ͳ,͵˔˔ + ˔ͷʹ͹ͷ͵=ɫ212523,3ȼɬ. 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɂcxoɞɹɫɢɡɫɪacɱeɬoɜ,ɫɦaɪɤaɫɬeɩɥoɝeɧeɪaɬoɪaɫɧaɫɠɢɞɤoɦɫɬoɩɥɢɜeɫ 

Ʉȼa-0,25ɫɞɥɹɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣɫɛɵɥaɫɩɪɢɧɹɬaɫɩoɫ[2].ɲɫɤɧɲɧɫ 

1.14ɫOɛɴeɦɧo-ɩɥaɧɢɪoɜoɱɧɵeɫɢɫɤoɧcɬɪɭɤɬɢɜɧɵeɫɪeɲeɧɢяɫɱɱɫɱɦ 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

ɉɪɢɫɩɪoeɤɬɢɪoɜaɧɢɢɫɡɞaɧɢɹɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣɫcɥeɞɭeɬɫ 

ɪɭɤoɜoɞcɬɜoɜaɬɶcɹɫɬɪeɛoɜaɧɢɹɦɢɫCɇɢɉɫII-35-76,ɫaɫɬaɤɠeɫɬɪeɛoɜaɧɢɹɦ 
Cɇɢɉɫ ɬexɧɢɱecɤɢɦɫɡɞaɧɢɹɦɫɢɫcooɪɭɠeɧɢɣ,ɫɞɥɹɫɬeɩɥocɧaɛɠeɧɢɹɫɤoɬoɪɵxɫ 

oɧaɫɧeoɛɯoɞɢɦa. 
ȼɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣɫɪeɤoɦeɧɞɭeɬcɹɫɢcɩoɥɶɡoɜaɬɶɫɤoɬɥɵɫɩoɥɧoɣ 
ɡaɜoɞcɤoɣɫɝoɬoɜɧocɬɢ.ɫɐeɥecooɛɪaɡɧaɫɩocɬaɜɤaɫɭɤɪɭɩɧeɧɧɵxɫɛɥoɤoɜ 
oɛoɪɭɞoɜaɧɢɹɫɢɫɬɪɭɛoɩɪoɜoɞoɜ,ɫcɬɵɤɭɸɳɢxcɹɫɧaɫɦecɬeɫɦoɧɬaɠa. 
ȼɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣɫcɫɩocɬoɹɧɧɵɦɫɩɪeɛɵɜaɧɢeɦɫoɛcɥɭɠɢɜaɸɳeɝo 
ɩeɪcoɧaɥaɫ(ɤoɬɥɵ,ɫɪaɛoɬaɸɳɢeɫɧaɫɬɜeɪɞoɦɫɬoɩɥɢɜe)ɫɧeoɛɯoɞɢɦoɫ 

ɩɪeɞɭcɦaɬɪɢɜaɬɶɫɤɥoɡeɬɫcɫɭɦɵɜaɥɶɧɢɤoɦ,ɫɲɤaɮɫɞɥɹɫxɪaɧeɧɢɹɫoɞeɠɞɵɫɢɫ 

ɦecɬoɫɞɥɹɫɩɪɢeɦaɫeɞɵ.ɫȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
Ɇɢɧɢɦaɥɶɧaɹɫɜɵcoɬaɫɩoɦeɳeɧɢɣɫɤoɬeɥɶɧoɣɫoɬɫoɬɦeɬɤɢɫɱɢcɬoɝoɫɩoɥaɫ

ɞoɫɧɢɡaɫɜɵcɬɭɩaɸɳɢxɫɤoɧcɬɪɭɤɰɢɣɫɩeɪeɤɪɵɬɢɹɫ(ɜɫcɜeɬɭ)ɫɞoɥɠɧaɫɛɵɬɶɫɧeɫɦe
ɧeeɫ2,6ɫɦ. 

1.15ɫɉoɞɛoɪɫceɬeɜɵxɫ(ɰɢɪɤɭɥяɰɢoɧɧɵx)ɫɧacocoɜɫɩeɪɜɢɱɧoɝoɫɫɫɫɫɫ 

ɤoɧɬɭɪaɫɢɫɧacocoɜɫȽȼCɫɦɪɫoɩɜ 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ȼɫaɜɬoɧoɦɧɵxɫɤoɬeɥɶɧɵxɫɧeoɛɯoɞɢɦoɫɭcɬaɧaɜɥɢɜaɬɶɫcɥeɞɭɸɳɢeɫɜɢɞɵɫ 

ɧacocoɜ: 
-ɫɧacocɵɫɩeɪɜɢɱɧoɝoɫɤoɧɬɭɪaɫɞɥɹɫɩoɞaɱɢ ɫɜoɞɵɫoɬɫɤoɬɥoɜɫ ɩoɞoɝɪeɜaɬeɥɹɦɫ 

ȽȼC;ɫȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧ 
-ɫceɬeɜɵeɫɧacocɵɫcɢcɬeɦɫoɬoɩɥeɧɢɹɫ(ɧacocɵɫɜɬoɪɢɱɧoɝoɫɤoɧɬɭɪa); 
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-ɫceɬeɜɵeɫɧacocɵɫȽȼC; ɫɤeɫɲɝɫɲɲɧɫ 
-ɰɢɪɤɭɥɹɰɢoɧɧɵeɫɧacocɵɫȽȼC. 

ɑɢcɥoɫɧacocoɜɫɥɸɛoɝoɫɧaɡɧaɱeɧɢɹɫɩɪɢɧɢɦaeɬcɹɫɧeɫɦeɧeeɫɞɜɭxɫ(oɞɢɧɫ-
ɪaɛoɱɢɣ,ɫoɞɢɧɫ–ɫɪeɡeɪɜɧɵɣ).ɫȾɥɹɫɩɪeɞoɬɜɪaɳeɧɢɹɫɰɢɪɤɭɥɹɰɢɢɫ 

ɱeɪeɡɫɪeɡeɪɜɧɵɣɫɧacocɫɜɫoɛɜɹɡɤeɫɧacocoɜɫɭcɬaɧoɜɥeɧɵɫoɛɪaɬɧɵeɫɤɥaɩaɧɵ. 
ɉɪoɢɡɜoɞɢɬeɥɶɧocɬɶɫɧacocoɜɫɩeɪɜɢɱɧoɝoɫɤoɧɬɭɪaɫ(ɤoɬeɥɫ-

ɫɜoɞoɧaɝɪeɜaɬeɥɶɫȽȼC),ɫɦ3/ɱɫɧaɯoɞɢɬcɹɫɩoɫɮoɪɦɭɥeɫ 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܩௗ = ˔ ଷ,଺˔·˔𝑄ℎ𝑚𝑎𝑥˔˔˔ሺ𝜏భ−˔𝜏మሻ·˔௖ ,ɫɫɫ        (19) 

ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɝɞeɫɫɫɫɫQhmaxɫ–ɫɦaɤcɢɦaɥɶɧɵɣɫɬeɩɥoɩoɬoɤɫɧaɫȽȼC,ɫoɩɪeɞeɥeɧɧɵɣɫ 

ɩoɫ(11),ɫɤȼɬ;ɫȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
τ1ɫ–ɫt0ɫɝɪeɸɳeɣɫɜoɞɵɫɧaɫɜɵxoɞeɫɢɡɫɤoɬɥa,ɫɩɪɢɧɢɦaeɦɫ100ɫºC;ɫ 
τ2ɫ-ɫt0ɫɜoɞɵɫɧaɫɜxoɞeɫɜɫɤoɬeɥ,ɫɪaɜɧaɹɫ70ɫºC;ɫ 
cɫ–ɫɬeɩɥoeɦɤocɬɶɫɜoɞɵ,ɫɪaɜɧaɹɫ4,187ɫɤȾɠ/ɤɝ·ɝɪ. 

ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫɫ ܩௗ = ˔ ଷ,଺˔·˔ଶ଴ଶ,ଽሺଵଵହ−˔଻଴ሻ·˔ସ,ଵ଼଻ɫ=ɫ3,876ɫɦ3/ɱ; 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

ɇaɩoɪɫɧacocoɜɫɩeɪɜɢɱɧoɝoɫɤoɧɬɭɪa,ɫɦ,ɫɧaɯoɞɢɬcɹɫɩoɫɮoɪɦɭɥe 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܪௗɫ=ɫ0,1ɫ·ɫ(∆ �ܲ�ɫ+ɫ∆ ɝܲɪɫ+ɫ∆ �ܲ�ɫ+ɫ30),ɫɫ      (20) 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɝɞeɫ∆Pɤɫ–ɫɝɢɞɪaɜɥɢɱecɤoeɫcoɩɪoɬɢɜɥeɧɢeɫɤoɬɥa,ɫɤɉa,ɫɢɡɫɡaɫoɬcɭɬcɬɜɢɹɫ 

ɞaɧɧɵx,ɫɩɪɢɧɢɦaeɦɫ5ɫɤɉa;ɫȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲ 
∆Ɋɝɪɫ–ɫɩoɬeɪɢɫɞaɜɥeɧɢɹɫɜɫɩɥacɬɢɧɱaɬoɦɫɜoɞoɩoɞoɝɪeɜaɬeɥeɫȽȼCɫɩoɫɝɪeɸɳeɣ 
ɜoɞe,ɫoɩɪeɞeɥeɧɧɵeɫɜɫɩɪɢɥ.ɫA,ɫɤɉa;ɫȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤ
ɫɤeɫɲɝ 

∆Ɋɬɫ–ɫɝɢɞɪaɜɥɢɱecɤɢeɫɩoɬeɪɢɫɜɫɬɪɭɛoɩɪoɜoɞaxɫoɛɜɹɡɤɢɫɤoɬeɥɫ–
ɫɜoɞoɩoɞoɝɪeɜaɬeɥɶɫȽȼC,ɫɩɪɢɧɢɦaeɦɫɜɫɩɪoeɤɬeɫ3ɫɤɉa. 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܪௗɫ=ɫ0,1ɫ·ɫ(5ɫ+ɫ31,52ɫ+ɫ3ɫ+ɫ30)ɫ=ɫ6,95ɫɦ;ɫɫ 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɫɫɫɫɫɫɫɫɫɫɫɉoɫɞaɧɧɵɦɫɩɪoɢɡɜoɞɢɬeɥɶɧocɬɢɫɢɫɧaɩoɪaɫɜɵɛɢɪaeɦɫɧacocɫ 

ɩeɪɜɢɱɧoɝoɫɤoɧɬɭɪaɫɦaɪɤɢɫ–ɫGrundfosɫALPHA2ɫ30-80ɫ180:ɫ 
G=6,2ɫɦɫ3ɫ/ɱ, 
H=8ɫɦ,ɫ 
P=0,5ɫɤȼɬ,ɫ 
m=2,3ɫɤɝ. 
ɉɪoɢɡɜoɞɢɬeɥɶɧocɬɶɫceɬeɜɵxɫɧacocoɜɫoɬoɩɥeɧɢɹ,ɫɦ3/ɱ,ɫɧaɯoɞɢɬcɹɫɩoɫ 

ɮoɪɦɭɥe 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܩ𝑜 = ˔ ଷ,଺˔·˔𝑄𝑜𝑚𝑎𝑥˔˔˔ሺ𝑡భ−˔𝑡మሻ·˔௖ ,ɫ        ɫɫ(21) 

ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
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ɝɞeɫQomaxɫ–ɫɦaɤcɢɦaɥɶɧɵɣɫɬeɩɥoɩoɬoɤɫɧaɫoɬoɩɥeɧɢe,ɫoɩɪeɞeɥeɧɧɵɣɫɩoɫ 

(15),ɫɤȼɬ;ɫȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
t1ɫ–ɫt0ɫɜoɞɵɫɜɫɩoɞaɸɳeɦɫɬɪɭɛoɩɪoɜoɞeɫcɢcɬeɦɵɫoɬoɩɥeɧɢɹɫɩɪɢɫ ɪacɱeɬɧoɣɫ 

t0ɫɧaɪɭɠɧoɝoɫɜoɡɞɭxaɫɞɥɹɫɩɪoeɤɬɢɪoɜaɧɢɹɫoɬoɩɥeɧɢɹ,ɫɪaɜɧaɹɫ95ɫºC;ɫȼaɪɫɜɵaɫ
ɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

t2ɫ–ɫt0ɫɜoɞɵɫɜɫoɛɪaɬɧoɦɫɬɪɭɛoɩɪoɜoɞeɫcɢcɬeɦɵɫoɬoɩɥeɧɢɹ,ɫɪaɜɧaɹɫ 

70ɫºC;ɫ 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܩ𝑜 = ˔ ଷ,଺˔·˔ଶହଵ,ଵ˔ሺଽହ−଻଴ሻ˔·˔ସ,ଵ଼଻ɫ=ɫ8,6ɫɦ3/ɱ;ɫ 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

ɇaɩoɪɫceɬeɜɵxɫɧacocoɜɫoɬoɩɥeɧɢɹɫɩɪɢɧɢɦaɸɬɫɧaɫ30ɫɤɉaɫɛoɥɶɲeɫɩoɬe
ɪɶɫɞaɜɥeɧɢɹɫɜɫcɢcɬeɦeɫoɬoɩɥeɧɢɹɫɠɢɥoɝoɫɞoɦa,ɫɩɪɢɧɢɦaeɦɫɭcɥoɜɧoɫɇoɫ=ɫ18ɫ
ɦ. 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɫɫɫɫɫɫɫɫɫɫɉoɫɞaɧɧɵɦɫɩɪoɢɡɜoɞɢɬeɥɶɧocɬɢɫɢɫɩɪɢɧɹɬoɝoɫɧaɩoɪaɫɜɵɛɢɪaeɦɫ 

ceɬeɜoɣɫɧacocɫoɬoɩɥeɧɢɹɫɦaɪɤɢɫ–ɫGRUNDFOSɫCRɫ45-1ɫA-R-A-E-HBQE:ɫ 
G=16,4ɫɦɫ3ɫ/ɱ,ɫ 
H=19,1ɫɦ,ɫ 
P=5,5ɫɤȼɬ,ɫ 
m=ɫ104ɤɝ. 

ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
 

ɉɪoɢɡɜoɞɢɬeɥɶɧocɬɶɫceɬeɜɵxɫɧacocoɜɫCȽȼ,ɫɦ3/ɱ,ɫɧaɯoɞɢɬcɹɫɩoɫ 

ɮoɪɦɭɥe 
ȼaɪɫɜɵaɫɵaɵɜɫaɝɧeɫɲɝɝeɫɲɧɝɤɵɲɫɤɧɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܩௗℎ = ˔ ଷ,଺˔·˔𝑄ℎ𝑚𝑎𝑥˔˔˔ሺ𝑡ℎ−˔𝑡𝑐ሻ·˔௖ ,ɫ        (22) 

ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɝɞeɫɫɫɫQhmaxɫ–ɫɬeɩɥoɩoɬoɤɫɧaɫȽȼC,ɫoɩɪeɞeɥeɧɧɵɣɫɩoɫ(11),ɫɤȼɬ;ɫ 

ɫthɫ–ɫt0ɫȽȼ,ɫɢɞɭɳaɹɫɜɫCȽȼɫɡɞaɧɢɹ,ɫɪaɜɧaɹɫ60ɫºC;ɫ 
ɫtcɫ–ɫt0ɫɜoɞoɩɪoɜoɞɧoɣɫɜoɞɵ,ɫɪaɜɧaɹɫ5ɫºC;ɫ 

ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܩௗℎ = ˔ ଷ,଺˔·˔ଶ଴ଶ,ଽሺହହ−˔ହሻ˔·˔ସ,ଵ଼଻ɫ=ɫ3,5ɫɦ3/ɱ; 
ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

ɇaɩoɪɫceɬeɜɵxɫɧacocoɜɫȽȼC,ɫɦ,ɫɧaɯoɞɢɬcɹɫɩoɫɮoɪɦɭɥe 
ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ Нୢ୦ = Ͳ,ͳ ∙ (P̂ ୣ୭ˏ + ∆Pː + ∆P୧ + ∆Р˅ˇ + ∆Р୭ˍ + ∆Рୡ˅ + ͵Ͳ)˔ − ˔Нˆa˓, ˔˔ɫ(23)
 ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɝɞeɫɫɫɫɊɝeoɦɫ–ɫɞaɜɥeɧɢe,ɫɧɭɠɧoeɫɞɥɹɫɩoɞɴeɦaɫɜoɞɵɫɤɫɞɭɲeɜoɣɫceɬɤeɫɜeɪxɧeɝo 
ɷɬaɠa ɠɢɥoɝoɫɞoɦaɫoɬɫɭɪoɜɧɹɫɜɜoɞaɫɬɪɭɛoɩɪoɜoɞoɜɫɜɫɡɞaɧɢe,ɫɪaɜɧoeɫ10·ɇɡɞ 

,ɫɤɉa;ɫȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
∆Ɋɧɫ–ɫɩoɬeɪɢɫɞaɜɥeɧɢɹɫɩoɫɧaɝɪeɜaeɦoɣɫɜoɞeɫɜɫɩɥacɬɢɧɱaɬoɦɫ 

ɜoɞoɩoɞoɝɪeɜaɬeɥe ɫȽȼC,ɫoɩɪeɞeɥeɧɧɵeɫɜɫɩɪɢɥ.ɫȻ,ɫɤɉa;ɫ 
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∆Ɋiɫ–ɫɩoɬeɪɢɫɞaɜɥeɧɢɹɫcɫɭɱeɬoɦɫɡaɪacɬaɧɢɹɫɧaɤɢɩɶɸɫɜɫɝɥaɜɧoɣɫɜeɬɜɢɫ 

ɪaɡɜoɞɹɳɢxɫɬɪɭɛoɩɪoɜoɞaxɫȽȼC,ɫɤɉaɫ(ɭcɬaɧaɜɥɢɜaeɦɫɝɢɞɪaɜɥɢɱecɤɢɦɫɪacɱe
ɬoɦɫȽȼCɫɩoɫɬaɛɥ.ɫ3);ɫȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝ 

∆Ɋɜɞɫ–ɫɩoɬeɪɢɫɞaɜɥeɧɢɹɫɜɫɜoɞoɦeɪe,ɫɧaɣɞeɧɵɫɩoɫ(14),ɫɤɉa;ɫ 
∆Ɋoɤɫ–ɫɩoɬeɪɢɫɞaɜɥeɧɢɹɫɜɫoɛɪaɬɧoɦɫɤɥaɩaɧe,ɫɪaɜɧɵeɫ5ɫɤɉa;ɫ 
∆Ɋcɜɫ–ɫcɜoɛoɞɧoeɫɞaɜɥeɧɢeɫɜɵɬeɤaɧɢɹ,ɫɪaɜɧoeɫ50ɫɤɉa;ɫ 
ɇɝaɪɫ–ɫɧaɩoɪɫɜɫɬɪɭɛoɩɪoɜoɞaxɫxoɥoɞɧoɝoɫɜoɞoɩɪoɜoɞa,ɫɪaɜɧɵɣɫ50ɫ–

ɫ70ɦ. 
ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

ɇୢ୦ = Ͳ,ͳ ∙ ሺʹͻͲ + ʹ͸,͵ͷ + ʹ͸Ͷ,ʹ˔ + ʹ,͸ + ͷ + ͷͲ + ͵Ͳሻ˔– ˔͸Ͳɫ=ɫ6,8ɦ; 
ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
 

ɉoɫɞaɧɧɵɦɫɩɪoɢɡɜoɞɢɬeɥɶɧocɬɢɫɢɫɧaɩoɪaɫɜɵɛɢɪaeɦɫceɬeɜoɣɫɧacocɫɦaɪ
ɤɢɫ–ɫGrundfosɫALPHA2ɫ42-90ɫ180: 

ɫG=10,5ɫɦɫ3ɫ/ɱ,ɫ 
H=42ɫɦ,ɫ 
P=0,5ɫɤȼɬ, 
ɫm=23ɫɤɝ.ɫ 

ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɉɪoɢɡɜoɞɢɬeɥɶɧocɬɶɫɰɢɪɤɭɥɹɰɢoɧɧɵxɫɧacocoɜɫȽȼC,ɫɦ3/ɱ,ɫɧaɯoɞɢɬcɹ 

ɫɩoɫɮoɪɦɭɥe 
ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܩɰ = Ͳ,ͳ ∙  ௗℎ˔,ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ   ɫɫ(24)ܩ
ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɝɞeɫGdhɫ–ɫɪacxoɞ,ɫɧaɣɞeɧɧɵɣɫɩoɫ(22),ɫɦ3/ɱ. 
ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ ܩɰ = Ͳ,ͳ ∙ ͵,ͷɫ=ɫ0,35ɫɦ3/ɱ; 
ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

ɇaɩoɪɫɰɢɪɤɭɥɹɰɢoɧɧɵxɫɧacocoɜɫȽȼC,ɫɦ,ɫɧaɯoɞɢɬcɹɫɩoɫɮoɪɦɭɥe 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫ ˔˔˔˔˔˔˔˔˔˔˔ɇɰ˔ = [ͳ,ʹ ∙ ͳͲ−ସ ∙ ∑ ∆Р௖𝑖௥ + ͳͲଶ ∙ ∆Р𝑜ɤ] ˔ + 

ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 

+ɫ[ ௤𝑐𝑖𝑟௤ℎ˔+˔௤𝑐𝑖𝑟 ˔·˔ሺ∆ ɧܲ + ͳ,ʹ˔·˔∑∆ �ܲ�ሻ˔·˔ͳͲଶ˔],ɫɫɫ     (25) 

ȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ 
ɝɞeɫ 2,1 ɫ–ɫɤoɷɮɮɢɰɢeɧɬ,ɫɭɱɢɬɵɜaɸɳɢɣɫɩoɬeɪɢɫɞaɜɥeɧɢɹɫɩɪɢɫɡaɪacɬaɧɢɢɫ ɰɢɪ-
ɤɭɥɹɰɢoɧɧɵxɫɬɪɭɛɫɧaɤɢɩɶɸɫɢɫɲɥaɦoɦ;ɫȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵ
ɲɫɤɧɫɲɫɤɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜɫɤeɫɲɝɫɲɲɧɫ 

 cirP –ɫɩoɬeɪɢɫɞaɜɥeɧɢɹɫɜɫɰɢɪɤɭɥɹɰɢoɧɧoɦɫɬɪɭɛoɩɪoɜoɞeɫɝɥaɜɧoɣɫ 

ɜeɬɜɢ,ɫ (ɛeɪeɦɫɩoɫɬaɛɥ.ɫ4)ɫɉa;ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

..КɈP ɫ–ɫɩoɬeɪɢɫɞaɜɥeɧɢɹɫɜɫoɛɪaɬɧoɦɫɤɥaɩaɧe,ɫ0,005ɫɆɉa;ɫ 
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cirq –ɫɰɢɪɤɭɥɹɰɢoɧɧɵɣɫɪacxoɞɫȽȼɫɧaɫɩeɪɜoɦɫoɬɫɤoɬɥaɫɭɱacɬɤe, 
ɫɥ·c;ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

         
hq ɫ–ɫceɤɭɧɞɧɵɣɫɪacxoɞɫȽȼɫɧaɫɩeɪɜoɦɫoɬɫɤoɬɥaɫɭɱacɬɤe,ɫɥ·c;ɫɫɫɫɫɫɫɫɫɫɫɫ 

ɧP –ɫɩoɬeɪɢɫɞaɜɥeɧɢɹɫɩoɫɧaɝɪeɜaeɦoɣɫɜoɞeɫɜɫɩɥacɬɢɧɱaɬoɦɫɩoɞoɝɪeɜaɬeɥe 
ɫȽȼC,ɫɆɉa,ɫɤoɬoɪɵeɫɧaɯoɞɹɬɫɩoɫɩɪɢɥ.ɫȻ;ɫ 





n

i
iP

1
ɫ–ɫɩoɬeɪɢɫɫɫɧaɩoɪaɫɫɫɜɫɫɫɪaɡɜoɞɹɳɢxɫɫɫɬɪɭɛoɩɪoɜoɞaxɫɝɥaɜɧoɣɫɜeɬɜɢɫ 

ɫ(ɛeɪeɦɫɩoɫɬaɛɥ.ɫ3),ɫɆɉa.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaȼaɪɫɜɵɫaɫɵ
aɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝɤɫɵɲɫɤɧɫɲɫɤɫɤeɫɲɝɫɲɲɧɫ ˔˔˔˔˔˔˔˔˔˔˔˔ɇɰ˔ = [ͳ,ʹ ∙ ͳͲ−ସ ∙ ͳͷ͵ʹͺ,͹ + ˔ͳͲଶ˔·˔Ͳ,ͲͲͷ]˔ + 
 

+ɫ[ ଴,ଵ଻ହଵ,ସ଻ଽ˔+˔଴,ଵ଻ହ ˔·˔ሺͲ,Ͳʹ͸ + ͳ,ʹ˔·˔Ͳ,ʹ͸͸ሻ˔·˔ͳͲଶ˔]ɫ=ɫ6,0ɫɦ; 

ȼaɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫɲɧɫɝ
ɤɫɵɲɫɤɧɫɲɫɤɉoɫɞaɧɧɵɦɫɩɪoɢɡɜoɞɢɬeɥɶɧocɬɢɫɢɫɧaɩoɪaɫɜɵɛɢɪaeɦɫ 

ɰɢɪɤɭɥɹɰɢoɧɧɵɣɫɧacocɫȽȼCɫɦaɪɤɢɫ–ɫGrundfosɫALPHA2ɫ32-60ɫ180:ɫ 
Q=3ɫɦɫ3ɫ/ɱ,ɫȼɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫaɪɫɜɵɫaɫɵaɫɵɲ
ɝɫɝɤɫɤeɫH=8ɫɦ,ɫȼɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜɫaɪɫɜɵɫ
aɫɵaɫɵɜɫaɝɫɧeɫ 
P=0,4ɫɤȼɬ,ɫȼaɪɫɜɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜɫɵɫaɫɵ
aɲɲɧɫ 
m=2,1ɫɤɝɫȼaɪɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢaɫɜɫɜɫɢɫɜ 

1.16ɫȼoɞoɩoɞɝoɬoɜɤaɫȼaɪɫɜɵɫaɫɵaɫɵɜɫaɝɫɧeɫɲɝɫɝeɫ 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

ȼoɞoɩoɞɝoɬoɜɤaɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣɫɞoɥɠɧaɫoɛecɩeɱɢɜaɬɶɫɪaɛoɬɭɫ 

ɝeɧeɪaɬoɪoɜɫɬeɩɥa,ɫɬeɩɥoɢcɩoɥɶɡɭɸɳeɝoɫoɛoɪɭɞoɜaɧɢɹɫɢɫɬɪɭɛoɩɪoɜoɞoɜ 
aɜɬoɧoɦɧoɣɫcɫɬeɩɥocɧaɛɠeɧɢɹɫɛeɡɫɤoɪɪoɡɢoɧɧɵxɫɩoɜɪeɠɞeɧɢɣɫɢɫ 

oɬɥoɠeɧɢɣɫɧaɤɢɩɢɫɢɫɲɥaɦaɫɧaɫɜɧɭɬɪeɧɧɢxɫɩoɜeɪxɧocɬɹx. 
Ʉaɱecɬɜoɫɢɫɬexɧoɥoɝɢɹɫoɛɪaɛoɬɤɢɫɜoɞɵɫɞɥɹɫɜoɞoɝɪeɣɧɵxɫɤoɬɥoɜɫɢɫ 

cɢcɬeɦɫɬeɩɥocɧaɛɠeɧɢɹɫɞoɥɠɧaɫcooɬɜeɬcɬɜoɜaɬɶɫɬɪeɛoɜaɧɢɹɦɫȽOCɌɫ21563,ɫ
aɫɞɥɹɫCȽȼɫ–ɫcaɧɢɬaɪɧɵɦɫɧoɪɦaɦ. 

ɂcɬoɱɧɢɤoɦɫɜoɞocɧaɛɠeɧɢɹɫɞɥɹɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣɫcɥeɞɭeɬɫ 

ɢcɩoɥɶɡoɜaɬɶɫxoɡɹɣcɬɜeɧɧɵɣɫɜoɞoɩɪoɜoɞ. 
ȼɫcɥɭɱaeɫɧeɜoɡɦoɠɧocɬɢɫɩeɪɜoɧaɱaɥɶɧoɝoɫɢɫaɜaɪɢɣɧoɝoɫɡaɩoɥɧeɧɢɹ 

cɢcɬeɦɵɫoɬoɩɥeɧɢɹɫɢɫɤoɧɬɭɪoɜɫɰɢɪɤɭɥɹɰɢɢɫɤoɬɥoɜɫxɢɦɢɱecɤɢɫ 

oɛɪaɛoɬaɧɧoɣɫɜoɞoɣɫɢɥɢɫɤoɧɞeɧcaɬoɦɫɞɥɹɫɡaɳɢɬɵɫoɛoɪɭɞoɜaɧɢɹɫɢɫcɢcɬeɦɫ 

ɬeɩɥocɧaɛɠeɧɢɹɫoɬɫɤoɪɪoɡɢɢɫɢɫoɬɥoɠeɧɢɣɫɧaɤɢɩɢɫɧeoɛɯoɞɢɦoɫɜɜoɞɢɬɶɫ 

ɢɧɝɢɛɢɬoɪɵɫɤoɪɪoɡɢɢɫ(ɤoɦɩɥeɤcoɧɵ).ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫ
aɫɜɫɜɫɢɫɜ 

ɉoɤaɡaɬeɥɢɫɢcxoɞɧoɣɫɩɢɬaɬeɥɶɧoɣɫɜoɞɵ,ɫɤoɝɞaɫɪeɤoɦeɧɞɭeɬcɹɫ 

ɩɪɢɦeɧɹɬɶɫɦaɝɧɢɬɧɭɸɫoɛɪaɛoɬɤɭɫɜoɞɵɫɞɥɹɫCȽȼɫɩɪɢɜeɞeɧɵɫɜɫCɉɫ41-104-
2000.aɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
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1.17ɫɌexɧoɥoɝɢɱecɤɢeɫɬɪɭɛoɩɪoɜoɞɵɫɜɫɱcɫɶaɫɩɪɫ 
ɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

Ɍɪɭɛoɩɪoɜoɞɵɫɜɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣɫɧeoɛɯoɞɢɦoɫɩɪɢɧɢɦaɬɶɫɢɡɫcɬa
ɥɶɧɵxɫɬɪɭɛɫɩoɫCɉɫ41-104-2000,ɫɬaɦɫɠeɫɩɪɢɜeɞeɧɵɫɦɢɧɢɦaɥɶɧɵeɫ 

ɪaccɬoɹɧɢɹɫɜ ɫcɜeɬɭɫoɬɫɬɪɭɛoɩɪoɜoɞoɜɫɞoɫcɬɪoɢɬeɥɶɧɵxɫɤoɧcɬɪɭɤɰɢɣɫɢɫ 

ɞoɫcɦeɠɧɵxɫɬɪɭɛ. 
Ⱦɥɹɫcɢcɬeɦɫoɬoɩɥeɧɢɹɫɧeoɛɯoɞɢɦoɫɩɪɢɦeɧɹɬɶɫcɬaɥɶɧɵe,ɫɦeɬaɥɥoɩɥacɬ

ɢɤoɜɵeɫ(ɩoɥɢɦeɪɧɵe)ɫɬɪɭɛoɩɪoɜoɞɵ.ɫȾɥɹɫCȽȼɫ– ɦeɞɧɵe,ɫcɬaɥɶɧɵe 
oɰɢɧɤoɜaɧɧɵe ɫɬɪɭɛɵɫɩoɫȽOCɌɫ3262ɫɢɥɢɫɷɦaɥɢɪoɜaɧɧɵe, oɬɫcɬoɹɤoɜ 
CȽȼɫɩoɥɢɦeɪɧɵe.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

ɍɤɥoɧɵɫɬɪɭɛoɩɪoɜoɞoɜɫɧeoɛɯoɞɢɦoɫɩɪeɞɭcɦaɬɪɢɜaɬɶɫɜɫcɬoɪoɧɭɫ 

ɞɪeɧaɠeɣɫɧeɫɦeɧeeɫ0,002.ɫȾɥɹɫɤoɦɩeɧcaɰɢɢɫɬeɦɩeɪaɬɭɪɧɵxɫɭɞɥɢɧeɧɢɣɫ 

ɬɪɭɛoɩɪoɜoɞoɜɫɜɫaɜɬoɧoɦɧɵxɫɤoɬeɥɶɧɵxɫɪeɤoɦeɧɞɭeɬcɹɫɢcɩoɥɶɡoɜaɬɶɫɭɝɥɵɫ
ɩoɜoɪoɬoɜɫɬɪɭɛoɩɪoɜoɞoɜɫ(caɦoɤoɦɩeɧcaɰɢɹ)ɫɢɥɢɫɭcɬaɧaɜɥɢɜaɬɶɫ 

caɥɶɧɢɤoɜɵeɫɤoɦɩeɧcaɬoɪɵ.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
Coeɞɢɧeɧɢeɫɬɪɭɛoɩɪoɜoɞoɜɫɜɵɩoɥɧɹɸɬɫɧaɫcɜaɪɤe.ɫɇaɫɮɥaɧɰaxɫ 

ɞoɩɭcɤaeɬcɹɫɩɪɢcoeɞɢɧɹɬɶɫɬɪɭɛoɩɪoɜoɞɵɫɤɫaɪɦaɬɭɪeɫɢɫoɛoɪɭɞoɜaɧɢɸ.ɫ 

ɂcɩoɥɶɡoɜaɧɢeɫɦɭɮɬoɜɵxɫcoeɞɢɧeɧɢɣɫɪaɡɪeɲaeɬcɹɫɧaɫɬɪɭɛoɩɪoɜoɞaxɫɜoɞɵɫc
ɭcɥoɜɧɵɦɫɩɪoxoɞoɦɫɧeɫɛoɥeeɫ100ɫɦɦ.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫ
aɫɜɫɜɫɢɫ 

ȼɫɩɪeɞeɥaxɫɤoɬeɥɶɧoɣɫɢcɩoɥɶɡɭeɬcɹɫɡaɩoɪɧaɹɫaɪɦaɬɭɪaɫɢɡɫɤoɜɤoɝo,ɫ 

ɜɵcoɤoɩɪoɱɧoɝoɫɢɫceɪoɝoɫɱɭɝɭɧa,ɫɢɡɫɛɪoɧɡɵɫɢɫɥaɬɭɧɢ.ɫɇaɫcɩɭcɤɧɵxɫ 

ɞɪeɧaɠɧɵxɫɥɢɧɢɹxɫɢcɩoɥɶɡoɜaɬɶɫaɪɦaɬɭɪɭɫɢɡɫceɪoɝoɫɱɭɝɭɧaɫɧeɫɪaɡɪeɲaeɬcɹ. 
ɇaɫɬɪɭɛoɩɪoɜoɞaxɫɧeoɛɯoɞɢɦoɫɩɪeɞɭcɦaɬɪɢɜaɬɶɫɭcɬaɧoɜɤɭɫɲɬɭɰeɪoɜɫc

ɡaɩoɪɧoɣɫaɪɦaɬɭɪoɣ:ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
-ɫɜɫɜɵcɲɢxɫɬoɱɤaxɫɜceɯɫɬɪɭɛoɩɪoɜoɞoɜɫ–ɫɭcɥoɜɧɵɦɫɞɢaɦeɬɪoɦɫ 

ɧeɫɦeɧeeɫ15ɫɦɦɫɞɥɹɫɜɵɩɭcɤaɫɜoɡɞɭxa;ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫ
aɫɜɫɜɫɢɫɜ 
-ɫɜɫɧɢɠɧɢxɫɬoɱɤaxɫɜcexɫɬɪɭɛoɩɪoɜoɞoɜɫ-
ɭcɥoɜɧɵɦɫɞɢaɦeɬɪoɦɫɧeɫɦeɧeeɫ25ɫɦɦɫɞɥɹɫcɩɭcɤaɫɜoɞɵ.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫ
ɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
 

1.18ɫɌoɩɥɢɜocɧaɛɠeɧɢeɫɦɫaɩɫɬɫcɱɫ 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

Ⱦɥɹɫɜcɬɪoeɧɧɵxɫɢɫɩɪɢcɬɪoeɧɧɵxɫaɜɬoɧoɦɧɵxɫɤoɬeɥɶɧɵxɫɧaɫɬɜeɪɞoɦɫ
ɢɥɢɫɠɢɞɤoɦɫɬoɩɥɢɜeɫɧeoɛɯoɞɢɦoɫɩɪeɞɭcɦaɬɪɢɜaɬɶɫcɤɥaɞɫɬoɩɥɢɜa, 
ɧaɯoɞɹɳɢɣcɹɫɡaɫɩɪeɞeɥaɦɢɫɤoɬeɥɶɧoɣɫɢɫoɬaɩɥɢɜaeɦɵxɫɠɢɥɵɯɫɞoɦoɜ, 
ɜɦecɬɢɦocɬɶɸ,ɫɧaɣɞeɧoɣɫɩoɫcɭɬoɱɧoɦɭɫɪacxoɞɭɫɬoɩɥɢɜa,ɫɢcxoɞɹɫɢɡɫɭcɥoɜɢ
ɣɫxɪaɧeɧɢɹ,ɫɧeɫɦeɧee:ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

 ɬɜeɪɞoɝoɫɬoɩɥɢɜaɫ-ɫ7ɫcɭɬoɤ, 
 ɠɢɞɤoɝoɫɬoɩɥɢɜaɫ-ɫ5ɫcɭɬoɤ. 
Ʉoɥɢɱecɬɜoɫɪeɡeɪɜɭaɪoɜɫɠɢɞɤoɝoɫɬoɩɥɢɜaɫɩɪɢɫɷɬoɦɫɧeɫɧoɪɦɢɪɭeɬcɹ. 
Cɭɬoɱɧɵɣɫɪacxoɞɫɬoɩɥɢɜaɫɤoɬeɥɶɧoɣɫoɩɪeɞeɥɹeɬcɹ: 
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 ɞɥɹɫɩaɪoɜɵxɫɤoɬɥoɜɫɢcxoɞɹɫɢɡɫɪeɠɢɦaɫɢxɫɪaɛoɬɵɫɩɪɢɫ 

ɪacɱeɬɧoɣɫɬeɩɥoɜoɣɫɦoɳɧocɬɢ;ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫ
ɢɫɜ 

 ɞɥɹɫɜoɞoɝɪeɣɧɵxɫɤoɬɥoɜɫɢcxoɞɹɫɢɡɫɪaɛoɬɵɫɜɫɪeɠɢɦeɫɬeɩɥoɜoɣɫ 

ɧaɝɪɭɡɤɢɫɤoɬeɥɶɧoɣɫɩɪɢɫcɪeɞɧeɣɫt0ɫcaɦoɝoɫxoɥoɞɧoɝoɫɦecɹɰa. 
Ⱦɥɹɫɜcɬɪoeɧɧɵxɫɢɫɩɪɢcɬɪoeɧɧɵxɫɤoɬeɥɶɧɵxɫɜɦecɬɢɦocɬɶɫɪacxoɞɧoɝoɫ

ɛaɤa,ɫɭcɬaɧaɜɥɢɜaeɦoɝoɫɜɫɩoɦeɳeɧɢɢɫɤoɬeɥɶɧoɣ,ɫɧeɫɞoɥɠɧaɫɩɪeɜɵɲaɬɶɫ 
0,8ɫɦ.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

Ⱦɥɹɫɜcɬɪoeɧɧɵx,ɫɩɪɢcɬɪoeɧɧɵxɫɢɫɤɪɵɲɧɵxɫɤoɬeɥɶɧɵxɫɞɥɹɫɠɢɥɵxɫɢɫ
oɛɳecɬɜeɧɧɵxɫɞoɦoɜɫɧeoɛɯoɞɢɦoɫɩɪeɞɭcɦaɬɪɢɜaɬɶɫɩoɞɜoɞɫɩɪɢɪoɞɧoɝoɫ 

ɝaɡaɫɞaɜɥeɧɢeɦɫɞoɫ5ɫɤɉa,ɫɞɥɹɫɩɪoɢɡɜoɞcɬɜeɧɧɵxɫɡɞaɧɢɣɫ-
ɜɫcooɬɜeɬcɬɜɢɢɫcɫɬɪeɛoɜaɧɢɹɦɢɫCɇɢɉɫ2.04.08.ɫɉɪɢɫɷɬoɦɫoɬɤɪɵɬɵeɫɭɱacɬɤɢɫ
ɝaɡoɩɪoɜoɞaɫcɥeɞɭeɬɫɩɪoɤɥaɞɵɜaɬɶɫɩoɫɧaɪɭɠɧoɣɫcɬeɧeɫɡɞaɧɢɹɫɩoɫɩɪocɬeɧɤɭ
ɲɢɪɢɧoɣɫɧeɫɦeɧeeɫ1,5ɫɦ.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

ɇaɫɩoɞɜoɞɹɳeɦɫɝaɡoɩɪoɜoɞeɫɤoɬeɥɶɧoɣɫɞoɥɠɧɵɫɛɵɬɶɫɭcɬaɧoɜɥeɧɵ: 
 oɬɤɥɸɱaɸɳeeɫɭcɬɪoɣcɬɜoɫcɫɢɡoɥɢɪɭɸɳɢɦɫɮɥaɧɰeɦɫɧaɫ 

ɧaɪɭɠɧoɣɫcɬeɧeɫɡɞaɧɢɹɫɧaɫɜɵcoɬeɫɧeɫɛoɥeeɫ1,8ɫɦ; 
 ɛɵcɬɪoɞeɣcɬɜɭɸɳɢɣɫɡaɩoɪɧɵɣɫɤɥaɩaɧɫcɫɷɥeɤɬɪoɩɪɢɜoɞoɦɫ 

ɜɧɭɬɪɢɫɩoɦeɳeɧɢɹɫɤoɬeɥɶɧoɣ;ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫ 
 ɡaɩoɪɧaɹɫaɪɦaɬɭɪaɫɧaɫoɬɜoɞeɫɤɫɤaɠɞoɦɭɫɤoɬɥɭɫɢɥɢɫɝaɡoɝoɪeɥoɱ

ɧoɦɭɫɭcɬɪoɣcɬɜɭ.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
ɫȾɥɹɫoɬɤɥɸɱeɧɢɹɫoɬɫɪaɛoɱeɝoɫɝaɡoɩɪoɜoɞaɫɤoɬɥoɜɫɢɥɢɫɭɱacɬɤoɜɫɝaɡoɩ

ɪoɜoɞoɜɫcɫɧeɢcɩɪaɜɧoɣɫɝaɡoɜoɣɫaɪɦaɬɭɪoɣ,ɫɤoɬoɪɵeɫɷɤcɩɥɭaɬɢɪɭɸɬcɹɫcɫɭɬe
ɱɤaɦɢɫɝaɡa,ɫɩocɥeɫoɬɤɥɸɱaɸɳeɣɫɡaɩoɪɧoɣɫaɪɦaɬɭɪɵɫɜɫɤoɬeɥɶɧɵxɫɧeoɛɯoɞɢ
ɦoɩɪeɞɭcɦaɬɪɢɜaɬɶɫɭcɬaɧoɜɤɭɫɡaɝɥɭɲeɤ.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢ
ȼɧɭɬɪeɧɧɢeɫɞɢaɦeɬɪɵɫɝaɡoɩɪoɜoɞoɜɫcɥeɞɭeɬɫɧaɯoɞɢɬɶɫɪacɱeɬoɦɫɢɡɫ 

ɭcɥoɜɢɹɫoɛecɩeɱeɧɢɹɫɝaɡocɧaɛɠeɧɢɹɫɜɫɱacɵɫɦaɤcɢɦaɥɶɧoɝoɫɢcɩoɥɶɡoɜaɧɢɹɫ
ɝaɡa. 

ɉɪɢɫɝɢɞɪaɜɥɢɱecɤoɦɫɪacɱeɬeɫɧaɞɡeɦɧɵxɫɢɫɜɧɭɬɪeɧɧɢxɫɝaɡoɩɪoɜoɞoɜɫ
ɧeoɛɯoɞɢɦoɫɩɪɢɧɢɦaɬɶɫcɤoɪocɬɶɫɞɜɢɠeɧɢɹɫɝaɡaɫɧeɫɛoɥeeɫ7ɫɦ/cɫɞɥɹɫ 

ɝaɡoɩɪoɜoɞoɜɫɧɢɡɤoɝoɫɞaɜɥeɧɢɹɫɢɫ15ɫɦ/cɫɞɥɹɫɝaɡoɩɪoɜoɞoɜɫcɪeɞɧeɝoɫ 

ɞaɜɥeɧɢɹ. 
ȼɜoɞɵɫɝaɡoɩɪoɜoɞoɜɫɧeoɛɯoɞɢɦoɫɩɪeɞɭcɦaɬɪɢɜaɬɶɫɧeɩocɪeɞcɬɜeɧɧoɫɜ

ɫɩoɦeɳeɧɢɹ,ɫɝɞeɫɭcɬaɧoɜɥeɧɵɫɤoɬɥɵ,ɫɢɥɢɫɜɫɤoɪɢɞoɪɵ. 
ȼɜoɞɵɫɝaɡoɩɪoɜoɞoɜɫɜɫɡɞaɧɢɹɫɩɪoɦɵɲɥeɧɧɵxɫɩɪeɞɩɪɢɹɬɢɣɫɢɫɞɪɭɝɢeɫ

ɡɞaɧɢɹɫɩɪoɢɡɜoɞcɬɜeɧɧoɝoɫxaɪaɤɬeɪaɫɧeoɛɯoɞɢɦoɫɩɪeɞɭcɦaɬɪɢɜaɬɶɫ 

ɧeɩocɪeɞcɬɜeɧɧoɫɜɫɩoɦeɳeɧɢe,ɫɝɞeɫɧaxoɞɹɬcɹɫɤoɬɥɵ,ɫɢɥɢɫɜɫcɦeɠɧoeɫcɫɧɢɦɫ
ɩoɦeɳeɧɢeɫɩɪɢɫɭcɥoɜɢɢɫcoeɞɢɧeɧɢɹɫɷɬɢxɫɩoɦeɳeɧɢɣɫoɬɤɪɵɬɵɦɫɩɪoeɦoɦ.ɫ
ɉɪɢɫɷɬoɦɫɜoɡɞɭxooɛɦeɧɫɜɫcɦeɠɧoɦɫɩoɦeɳeɧɢɢɫɞoɥɠeɧɫɛɵɬɶɫɧeɫɦeɧɶɲe 
ɫɬɪexɤɪaɬɧoɝoɫɜɫɱac.ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

ɇeɫɪaɡɪeɲaeɬcɹɫɩɪoɤɥaɞɵɜaɬɶɫɝaɡoɩɪoɜoɞɵɫɜɫɩoɞɜaɥax,ɫɥɢɮɬoɜɵx 
ɫɩoɦeɳeɧɢɹx,ɫɜeɧɬɢɥɹɰɢoɧɧɵxɫɤaɦeɪaxɫɢɫɲaxɬax,ɫɩoɦeɳeɧɢɹxɫ 

ɦɭcoɪocɛoɪɧɢɤoɜ,ɫɬɪaɧcɮoɪɦaɬoɪɧɵxɫɩoɞcɬaɧɰɢɣ,ɫɪacɩɪeɞeɥɢɬeɥɶɧɵxɫ 

ɭcɬɪoɣcɬɜ,ɫɦaɲɢɧɧɵxɫoɬɞeɥeɧɢɹx,ɫcɤɥaɞcɤɢxɫɩoɦeɳeɧɢɹx,ɫɩoɦeɳeɧɢɹx,ɫ 

http://docs.cntd.ru/document/871001048
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oɬɧocɹɳɢxcɹɫɩoɫɜɡɪɵɜɧoɣɫɢɫɜɡɪɵɜoɩoɠaɪɧoɣɫoɩacɧocɬɢɫɤɫɤaɬeɝoɪɢɹɦɫAɢɫȻ
. 
 

1.19ɫȽaɡoɩɪoɜoɞɵɫɦɫaɩɫɬɫcɱ 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
Ƚaɡoɩɪoɜoɞɵɫɜɫaɜɬoɧoɦɧoɣɫɤoɬeɥɶɧoɣ,ɫɤaɤɫɩɪaɜɢɥo,ɫɢɡɝoɬaɜɥɢɜaɸɬɫɧaɫ

cɜaɪɤe.ɫɊaɡɴeɦɧɵeɫ(ɮɥaɧɰeɜɵeɫɢɫɦɭɮɬoɜɵe)ɫcoeɞɢɧeɧɢɹɫɧeoɛɯoɞɢɦoɫ 

ɩɪɢɦeɧɹɬɶɫɜɫɦecɬaxɫɭcɬaɧoɜɤɢɫɡaɩoɪɧoɣɫaɪɦaɬɭɪɵɫɢɫɄɂɉ.ɫɑeɪeɡɫɧaɪɭɠɧɵeɫ
cɬeɧɵɫɝaɡoɩɪoɜoɞɵɫɩɪoɤɥaɞɵɜaɸɬɫɜɫɮɭɬɥɹɪax.ɫɉɪoɤɥaɞ-ɤɭ 
ɝaɡoɩɪoɜoɞoɜɫɜɫɦecɬaxɫɩɪoxoɠɞeɧɢɹɫɥɸɞeɣɫɜɵɩoɥɧɹɸɬɫɧaɫɜɵcoɬeɫɧeɫɦeɧeeɫ
2,2ɫɦ.ɫɁaɩoɪɧaɹɫaɪɦaɬɭɪaɫɢɫoɬɤɥɸɱaɸɳɢeɫɭcɬɪoɣcɬɜaɫɞoɥɠɧɵɫɛɵɬɶɫɩɪeɞɧaɡ
ɧaɱeɧɵɫɞɥɹɫɝaɡoɜoɣɫcɪeɞɵȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫ 

1.20ɫɌeɩɥoɜaяɫɢɡoɥяɰɢяɫɦɫaɩɫɬɫcɱ 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

Ⱦɥɹɫɬɪɭɛoɩɪoɜoɞoɜ,ɫoɛoɪɭɞoɜaɧɢɹ,ɫaɪɦaɬɭɪɵɫɢɫɮɥaɧɰeɜɵxɫcoeɞɢɧeɧɢɣ
ɫɩɪeɞɭcɦaɬɪɢɜaeɬcɹɫɬeɩɥoɜaɹɫɢɡoɥɹɰɢɹ,ɫoɛecɩeɱɢɜaɸɳaɹɫt0ɫɫɧaɫɩoɜeɪxɧocɬɢɫ
ɬeɩɥoɢɡoɥɹɰɢoɧɧoɣɫɤoɧcɬɪɭɤɰɢɢɫɞɥɹɫɬeɩɥoɧocɢɬeɥeɣɫcɫt0ɫɜɵɲeɫ100ɫºCɫ–
ɧeɫɛoɥeeɫ45ɫºC,ɫaɫcɫt0ɫɫɧɢɠeɫ100ɫºCɫɫɧeɫɛoɥee35ɫºC.Ɇaɬeɪɢaɥɵ 

ɬeɩɥoɢɡoɥɹɰɢɢɫɢɫɩoɤɪoɜɧoɝoɫcɥoɹɫɜɫɩɪɢcɬɪoeɧɧɵxɫaɜɬoɧoɦɧɵxɫɤoɬeɥɶɧɵxɫɞ
oɥɠɧɵɫɛɵɬɶɫɧeɝoɪɸɱɢɦɢɫ(ɩeɧoɩoɥɢɭɪeɬaɧɫɧeɫɩɪɢɦeɧɹeɬcɹ).ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩ
ɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

ȼɫɡaɜɢcɢɦocɬɢɫoɬɫɧaɡɧaɱeɧɢɹɫɬɪɭɛoɩɪoɜoɞoɜɫɢɫɩaɪaɦeɬɪoɜɫcɪeɞɵɫ 

ɩoɜeɪxɧocɬɶɫɬeɩɥoɢɡoɥɹɰɢɢɫɬɪɭɛoɩɪoɜoɞoɜɫɞoɥɠɧaɫɛɵɬɶɫoɤɪaɲeɧaɫɜɫ 

cooɬɜeɬcɬɜɭɸɳɢɣɫɰɜeɬɫɢɫɢɦeɬɶɫɦaɪɤɢɪoɜoɱɧɵeɫɧaɞɩɢcɢɫɜɫcooɬɜeɬcɬɜɢɢɫc 
ɫɬɪeɛoɜaɧɢɹɦɢɫɉȻɫ03-75ɫȽocɝoɪɬexɧaɞɡoɪaɫɊoccɢɢ. 

1.21 Aɤɤɭɦɭɥɢɪoɜaɧɢe ɦ ɚɩ ɬ ɫɱ 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ aɤɤɭɦɭɥɹɬoɪoɜ Ƚȼ ɞɥɹ cɢcɬeɦ ɝoɪɹɱeɝo ɜoɞocɧaɛɠeɧɢɹ: 
- cɧɢɠaeɬ ɬeɩɥoɜɭɸ ɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶ ɩoɞoɝɪeɜaɬeɥeɣ ȽȼC c ɜeɥɢɱɢɧɵ 
ɦaɤcɢɦaɥɶɧoɝo ɬeɩɥoɜoɝo ɩoɬoɤa ɧa ȽȼC Qhmax ɞo ɜeɥɢɱɢɧɵ cɪeɞɧeɝo 
ɬeɩɥɨɩoɬoɤa ɧa ȽȼC Qhm; ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
- ɜɵɪaɜɧɢɜaeɬ ɧeɪaɜɧoɦeɪɧocɬɶ cɭɬoɱɧoɝo ɝɪaɮɢɤa ɪɚɫɯɨɞɚ ɬeɩɥa ɧa ȽȼC; 
- cɧɢɠaeɬ ɧeɞoɝɪeɜ Ƚȼ ɜ ɱacɵ ɦaɤcɢɦaɥɶɧoɝo ɜoɞoɩoɬɪeɛɥeɧɢɹ. 

Ȼaɤ – aɤɤɭɦɭɥɹɬoɪ (A) ɭcɬaɧaɜɥɢɜaeɬcɹ ɜ aɜɬoɧoɦɧoɣ ɤoɬeɥɶɧoɣ ɦeɠɞɭ 
ɩoɞaɸɳɢɦ ɬɪɭɛoɩɪoɜoɞoɦ CȽȼ (Ɍ3) ɢ xoɥoɞɧɵɦ ɬɪɭɛoɩɪoɜoɞoɦ (ȼ1). 

ɉɪɢɧɰɢɩ ɪaɛoɬɵ ɛaɤa-aɤɤɭɦɭɥɹɬoɪa ɩɨɯɨɠ ɧɚ ɦɟɦɛɪɚɧɭ ɡaɤɥɸɱaeɬcɹ ɜ 
ɜɵɬecɧeɧɢɢ ɝoɪɹɱeɣ ɜoɞɵ ɢɡ ɛaɤa xoɥoɞɧoɣ ɜoɞoɣ c ɛoɥee ɜɵcoɤɢɦ ɧaɩoɪoɦ ɜ 
ɱacɵ ɦaɤcɢɦaɥɶɧoɝo ɜoɞoɩoɬɪeɛɥeɧɢɹ (ɛaɤ-aɤɤɭɦɭɥɹɬoɪ ɪaɡɪɹɠaeɬcɹ) ɜ 
cɢcɬeɦɭ ȽȼC, ɝɞe ɩaɞaeɬ ɞaɜɥeɧɢe ɢɡ-ɡa ɛoɥɶɲoɝo ɜoɞoɪaɡɛoɪa ɜoɞɵ; ɜ ɱacɵ 
oɬcɭɬcɬɜɢɹ ɜoɞoɪaɡɛoɪa (ɧoɱɶɸ) ɜ CȽȼ ɩoɜɵɲaeɬcɹ ɞaɜɥeɧɢe ɢ ɛaɤ-
aɤɤɭɦɭɥɹɬoɪ ɡaɩoɥɧɹeɬcɹ ɝoɪɹɱeɣ ɜoɞoɣ oɬ ɩoɞoɝɪeɜaɬeɥɹ ȽȼC, ɜɵɬecɧɹɹ 
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xoɥoɞɧɭɸ ɜoɞɭ (ɛaɤ-aɤɤɭɦɭɥɹɬoɪ ɡaɪɹɠaeɬcɹ). ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ 
ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

Oɛɴeɦ ɛaɤa-aɤɤɭɦɭɥɹɬoɪa oɩɪeɞeɥɹeɬcɹ ɝɪaɮɢɱecɤɢɦ ɦeɬoɞoɦ. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
1.21.1 Ɋacɱёɬ oɛɴёɦa ɛaɤa-aɤɤɭɦɭɥяɬoɪa ɦ ɚɩ ɬ ɫɱ 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
         Ⱦɥɹ cocɬaɜɥeɧɢɹ ɩoɥɧoɣ ɤaɪɬɢɧɵ ɮaɤɬɢɱecɤoɝo ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ  ɧa 
ȽȼC ɩo ɱacaɦ cɭɬoɤ ɪɚɡɪɨɛɚɬɵɜɚɟɬɫɹ ɬaɛɥɢɰe 5, ɡaɩoɥɧɹɹ ɩɪoɛeɥɵ ɩo ɪɹɞɭ 
ɩoɡɢɰɢɣ ɩeɪɢoɞoɜ cɭɬoɤ ɪacɱeɬɧɵɦɢ ɡɧaɱeɧɢɹɦɢ.ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ 
ɚ ɜ ɜ ɢ ɜ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ  

 
Ɍaɛɥɢɰa 5 - Ɏaɤɬɢɱecɤɢɣ ɪacxoɞ ɬeɩɥa ɧa ȽȼC ɩo ɱacaɦ cɭɬoɤ 

№ 
ɩeɪɢ-
oɞa 

ɉeɪɢoɞɵ c 
oɞɢɧaɤoɜɵɦɢ 

ɪacxoɞaɦɢ 
ɬeɩɥa 

ɑɢcɥo 
ɱacoɜ ɜ 

ɩeɪɢoɞe, 
ni 

Ɋacxoɞ ɬeɩɥa ɧa ȽȼC 
 

Cɭɦɦaɪɧɵe 
ɪacxoɞɵ ɬeɩɥa 

Qɩɪ,  
% 

Qi, 
ɤȼɬ 

Q ɡa 
ɩeɪɢoɞ, 
ɤȼɬ·ɱ 

∑ni, 
ɱ 

Q∑, 
ɤȼɬ·ɱ 

1 0-1 1 60 31,7 31,7 1 31,7 

2 1-6 5 10 5,3 26,5 6 58,2 

3 6-7 1 50 26,4 26,4 7 84,6 

4 7-9 2 92,5 48,9 97,8 9 182,4 

5 9-13 4 120 63,4 253,6 13 436 

6 13-16 3 92,5 48,9 146,7 16 582,7 

7 16-18 2 100 52,8 105,6 18 688,3 

8 18-20 2 92,5 48,9 97,8 20 786,1 

9 20-22 2 360 190,2 380,4 22 1166,5 

10 22-23 1 92,5 48,9 48,9 23 1215,4 

11 23-24 1 100 52,8 52,8 24 1268,2 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
  Ʉoɷɮɮɢɰɢeɧɬ ɱacoɜoɣ ɧeɪaɜɧoɦeɪɧocɬɢ ɬɟɩɥɨɪɚɫɯɨɞɧa ȽȼC cɥeɞɭeɬ 
ɧɚɯɨɞɢɬɶ ɩo ɮoɪɦɭɥe 

Ʉɱ =  𝑄ℎ𝑟ℎ𝑄𝑇ℎ  ,                                                             (26) 

ɝɞe Qh
hr – ɦaɤcɢɦaɥɶɧɵɣ ɬeɩɥɨɩoɬoɤ ɧa ȽȼC, ȼɬ; 
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       Qh
T – cɪeɞɧeɱacoɜoɣ ɬɟɩɥɨɪɚɫɯɨɞ ɧa ȽȼC, ȼɬ. 

Ʉɱ = 9,202856  / 52753,0 = 3,84 
         Ɍɟɩɥɨɪɚɫɯɨɞ ɜ 9-oɦ ɩeɪɢoɞe cɭɬoɤ, %, ɜ ɬaɛɥɢɰe 1 ɧɚɯɨɞɢɬɫɹ  ɩo 
ɮoɪɦɭɥe ܳ˒˓ = Кч·100,                                                      (27) 
ɝɞe Ʉɱ – ɤoɷɮɮɢɰɢeɧɬ ɱacoɜoɣ ɧeɪaɜɧoɦeɪɧocɬɢ ɬɟɩɥɨɪɚɫɯɨɞɚ ɧa ȽȼC, 
oɩɪeɞeɥeɧɧɵɣ ɩo (1). 

Qɩɪ = 3,84*100 = 384% 
         Ɍɟɩɥɨɪɚɫɯɨɞ ɜ 4; 6; 8; 10-oɦ ɩeɪɢoɞax cɭɬoɤ, %, ɜ ɬaɛɥɢɰe 1 ɧɚɯɨɞɢɬɫɹ 
ɩo ɮoɪɦɭɥe ܳ˒˓˒˓𝑜˄௘ˎ =  ଶସ଴଴− ∑ሺ୬i·Q˒˓ሻ଼  ,                                          (28) 

ɝɞe ni – ɱɢcɥo ɱacoɜ i-ɝo ɩeɪɢoɞa ɩo ɬaɛɥɢɰe 1, ɱ; 
       Qɩɪ – ɬɟɩɥɨɪɚɫɯɨɞ ɜ i-oɦ ɩeɪɢoɞe ɩo ɬaɛɥɢɰe 1, %. 

Qɩɪ
ɩɪoɛeɥ = (2400-(60+50+50+480+200+720+100)) / 8 = 92,5% 

          Ɍɟɩɥɨɪɚɫɯɨɞ ɜ ɥɸɛoɦ  ɩeɪɢoɞe cɭɬoɤ, ɤȼɬ, ɜ ɬaɛɥɢɰe 1 ɧɚɯɨɞɢɬɫɹ ɩo 
ɮoɪɦɭɥe ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ ܳ𝑖 =  𝑄ℎ𝑟ℎ ·𝑄˒˓Кч·ଵ଴଴  ,                                                    (29) 

ɝɞe Qh
hr – ɬoɠe, ɱɬo ɜ (1); ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

       Ʉɱ – ɬoɠe, ɱɬo ɜ(2); ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
        Qɩɪ – ɬoɠe , ɱɬo ɜ(3). ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

Q4,6,8,10 =202,9*92,5/3,84/100 = 48,9 ɤȼɬ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ 
ɚ ɜ ɜ Q1=202,9*60/3,84/100 = 31,7 ɤȼɬ 

Q2=202,9*10/3,84/100 = 5,3 ɤȼɬ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ  
Q3=202,9*50/3,84/100 = 26,4 ɤȼɬ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ  
Q5=202,9*120/3,84/100 = 63,4 ɤȼɬ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ  
Q7=202,9*100/3,84/100 = 52,8 ɤȼɬ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ  
Q9=202,9*360/3,84/100 = 190,2 ɤȼɬ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ  
Q11=202,9*100/3,84/100 = 52,8 ɤȼɬ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ  

ɉo ɞaɧɧɵɦ Qi ɪɢɫɭɸɬ cɭɬoɱɧɵɣ ɝɪaɮɢɤ ɪacxoɞa ɬeɩɥa (ocɶ oɪɞɢɧaɬ - 
Qi, ɤȼɬ; ocɶ aɛcɰɢcc – n, ɱacɵ cɭɬoɤ), a ɩo ɞaɧɧɵɦ Q∑ - ɢɧɬeɝɪaɥɶɧɵɣ ɝɪaɮɢɤ 
(ocɶ oɪɞɢɧaɬ - Q∑, ɤȼɬ·ɱ; ocɶ aɛcɰɢcc – n, ɱacɵ cɭɬoɤ). 
          ɉɪaɤɬɢɱecɤoe ɢcɩoɥɶɡoɜaɧɢe ɢɧɬeɝɪaɥɶɧoɝo ɝɪaɮɢɤa ɬɟɩɥɨɪɚɫɯɨɞɚ ɧa 
ȽȼC ɡaɤɥɸɱaeɬcɹ ɜ ɧɚɯɨɠɞɟɧɢɢ oɛɴeɦa ɛaɤa-aɤɤɭɦɭɥɹɬoɪa ɢ cɪeɞɧeɱacoɜoɝo 
ɬɟɩɥɨɪɚɫɯɨɞɚ ȽȼC. ȼ ɚ ɪ ɜ ɵ ɚ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜɦ ɚ ɩ ɬ  
Oɛɴeɦ ɛaɤa-aɤɤɭɦɭɥɹɬoɪa Va , ɦ2, ɧɚɯɨɞɢɬɫɹ ɩo ɮoɪɦɭɥe 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ �ܸ� =  ଵ,ଵ·𝑄·ଷ଺଴଴𝜌·௖·ሺ𝑡ℎ−𝑡𝑐ሻ ,       ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ                                           (30) 

ɝɞe Q – ɦaɤcɢɦaɥɶɧaɹ ɪaɡɧocɬɶ ɦeɠɞɭ ɥɢɧɢɹɦɢ ɜɵɪaɛoɬɤɢ ɬeɩɥa ɜ 
ɜoɞoɩoɞoɝɪeɜaɬeɥe ȽȼC ɢ ɥɢɧɢeɣ ɮaɤɬɢɱecɤoɝo ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɢ ɧa ȽȼC ɧa 
ɢɧɬeɝɪaɥɶɧoɦ ɝɪaɮɢɤe, ɤȼɬ·ɱ; ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
       ρ – ɩɥoɬɧocɬɶ ɜoɞɵ, ɪaɜɧaɹ 1000 ɤɝ/ɦ3; 
       c – ɬeɩɥoeɦɤocɬɶ ɜoɞɵ, ɪaɜɧaɹ 4,19 ɤȾɠ/ɤɝ·ɝɪ; 
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       th – t 0 ɜoɞɵ, ɩocɬɭɩaɸɳaɹ ɜ cɢcɬeɦɭ ȽȼC, ɪaɜɧaɹ 60 ºC; 
       tc – t0 xoɥoɞɧoɣ ɜoɞoɩɪoɜoɞɧoɣ ɜoɞɵ, ɪaɜɧaɹ 5 ºC. 

Va = 1,1*250*3600/1000/4,187/(60-5) = 4,3, ɦ2 

       Ƚɪaɮɢɱecɤɢɦ ɦeɬoɞoɦ cɪeɞɧeɱacoɜoɣ ɬɟɩɥɨɪɚɫɯɨɞ ɧa ȽȼC Qhm, ɤȼɬ, 
ɧɚɯɨɞɢɬɫɹ  ɩo ɮoɪɦɭɥe ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ ܳℎ𝑚 =  𝑄∑ଶସ ,                                                        (31) 

ɝɞe Q∑ - ɬɟɩɥɨɪɚɫɯɨɞ ɡa cɭɬɤɢ ɢɡ ɬaɛɥ. 1, ɤȼɬ·ɱ. 
Qhm = 1268,2 / 24 = 52,84 ɤȼɬ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

        Ɋacɱeɬɧoe ɡɧaɱeɧɢe cɪeɞɧeɱacoɜoɝo ɪacxoɞa Qh
T ɞoɥɠɧo coɜɩaɞaɬɶ c Qhm, 

oɩɪeɞeɥeɧɧɵɦ ɝɪaɮɢɱecɤɢɦ cɩocoɛoɦ. ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ 
ɜ ɢ ɜ 
 

 
Ɋɢcɭɧoɤ 1 – Cɭɬoɱɧɵɣ ɝɪaɮɢɤ ɬɟɩɥɚɪɚɫɯɨɞɚ 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ɂɧɬeɝɪaɥɶɧɵɣ ɝɪaɮɢɤ ɬɟɩɥɨɪɚɫɯɨɞɚ ɧa ȽȼC ɩɪeɞcɬaɜɥeɧ ɧa ɪɢcɭɧɤe 2. 
 

 
Ɋɢcɭɧoɤ 2 - ɂɧɬeɝɪaɥɶɧɵɣ ɝɪaɮɢɤ ɬɟɩɥɨɪɚɫɯɨɞɚ 

 ɚ ɪ1.22 Ʉɂɉ ɢ aɜɬoɦaɬɢɤa ɦ ɚɩ ɬ ɫɱ 
ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ ɢ ɜ 
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Aɜɬoɦaɬɢɱecɤoe ɪeɝɭɥɢɪoɜaɧɢe aɜɬoɧoɦɧɵx ɤoɬeɥɶɧɵx, ɪaɛoɬaɸɳɢx 
ɛeɡ ɩocɬoɹɧɧoɝo ɩɪɢcɭɬcɬɜɢɹ oɛcɥɭɠɢɜaɸɳeɝo ɩeɪcoɧaɥa ɞoɥɠɧo 
ɩɪeɞɭcɦaɬɪɢɜaɬɶ aɜɬoɦaɬɢɱecɤɭɸɪaɛoɬɭ ocɧoɜɧoɝo ɢ ɜcɩoɦoɝaɬeɥɶɧoɝo 
oɛoɪɭɞoɜaɧɢɹ ɤoɬeɥɶɧoɣ ɜ ɡaɜɢcɢɦocɬɢ oɬ ɡaɞaɧɧɵx ɩaɪaɦeɬɪoɜ ɪaɛoɬɵ ɢ c 
ɭɱeɬoɦ aɜɬoɦaɬɢɡaɰɢɢ ɬeɩɥoɢcɩoɥɶɡɭɸɳɢx ɭcɬaɧoɜoɤ. 

ȼ ɰɢɪɤɭɥɹɰɢoɧɧɵx ɬɪɭɛoɩɪoɜoɞax CȽȼ ɢ ɩeɪeɞceɬeɜɵɦɢ ɧacocaɦɢ 
cɥeɞɭeɬɩɪeɞɭcɦoɬɪeɬɶ aɜɬoɦaɬɢɱecɤoe ɩoɞɞeɪɠɢɜaɧɢe ɞaɜɥeɧɢɹ, a ɩocɥe 
ɩoɞoɝɪeɜaɬeɥɹ ȽȼC - aɜɬoɦaɬɢɱecɤoe ɩoɞɞeɪɠɢɜaɧɢe ɬeɦɩeɪaɬɭɪɵ ɝoɪɹɱeɣ 
ɜoɞɵ. ȼ ɚ ɪ ɜ ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ȼ ɪaɛoɬe aɜɬoɧoɦɧoɣ ɤoɬeɥɶɧoɣ cɥeɞɭeɬ ɩɪeɞɭcɦaɬɪɢɜaɬɶ 
ɪeɝɢcɬɪɢɪɭɸɳɢe ɩɪɢɛoɪɵ ɞɥɹ ɢɡɦeɪeɧɢɹ: 
- ɬeɦɩeɪaɬɭɪɭɜoɞɵ ɜ ɩoɞaɸɳeɦ ɬɪɭɛoɩɪoɜoɞe cɢcɬeɦɵ aɜɬoɧoɦɧoɝo 
ɬeɩɥocɧaɛɠeɧɢɹ ɢ ȽȼC ɢ ɜ ɤaɠɞoɦ oɛɪaɬɧoɦ ɬɪɭɛoɩɪoɜoɞe cɢcɬeɦɵ 
ɬeɩɥocɧaɛɠeɧɢɹ;-
ɫɞaɜɥeɧɢeɫɢɫɬeɦɩeɪaɬɭɪɭɫɝaɡaɫɜɫoɛɳeɦɫɝaɡoɩɪoɜoɞeɫɤoɬeɥɶɧoɣ; 
-ɫɪacxoɞɫɜoɞɵɫɜɫɤaɠɞoɦɫɩoɞaɸɳeɦɫɬɪɭɛoɩɪoɜoɞeɫaɜɬoɧoɦɧoɣɫ 

cɢcɬeɦɵɫɬeɩɥocɧaɛɠeɧɢɹɫɢɫȽȼC;ɫȼɫaɫɪɫɜɫɵɫaɫ 
-ɫɪacxoɞɫɰɢɪɤɭɥɹɰɢoɧɧoɣɫɜoɞɵɫȽȼC; 
-ɫɪacxoɞɫɝaɡaɫɜɫoɛɳeɦɫɝaɡoɩɪoɜoɞeɫɤoɬeɥɶɧoɣɫ(cɭɦɦɢɪɭɸɳɢɣ); 
-ɫɪacxoɞɫɠɢɞɤoɝoɫɬoɩɥɢɜaɫɜɫɩɪɹɦoɣɫɢɫoɛɪaɬɧoɣɫɦaɝɢcɬɪaɥɢɫ(cɭɦɦɢɪɭɸɳɢɣ). 

Ⱦɥɹɫɧacocɧɵxɫɭcɬaɧoɜoɤɫcɥeɞɭeɬɫɩɪeɞɭcɦaɬɪɢɜaɬɶɫɩoɤaɡɵɜaɸɳɢeɫ 

ɩɪɢɛoɪɵɫɞɥɹɫɢɡɦeɪeɧɢɹɫɞaɜɥeɧɢɹɫɜoɞɵɫɢɫɬɜeɪɞoɝoɫɬoɩɥɢɜaɫɜoɫɜcacɵɜaɸɳɢx
ɩaɬɪɭɛɤaxɫ(ɩocɥeɫɡaɩoɪɧoɣɫaɪɦaɬɭɪɵ)ɫɢɫɜɫɧaɩoɪɧɵxɫɩaɬɪɭɛɤaxɫ(ɞoɫ 

ɡaɩoɪɧoɣɫaɪɦaɬɭɪɵ)ɫɧacocoɜ. 
ȼɫɭcɬaɧoɜɤaxɫɞɥɹɫɧaɝɪeɜaɫɜoɞɵɫɢɫɬɜeɪɞoɝoɫɬoɩɥɢɜaɫɧeoɛxoɞɢɦoɫ 

ɭcɬaɧaɜɥɢɜaɬɶɫɩoɤaɡɵɜaɸɳɢeɫɩɪɢɛoɪɵɫɞɥɹɫɢɡɦeɪeɧɢɹ: 
-ɫɬeɦɩeɪaɬɭɪɵɫɧaɝɪeɜaeɦoɣɫcɪeɞɵɫɢɫɝɪeɸɳeɣɫɜoɞɵɫɞoɫɢɫ 

ɩocɥeɫɤaɠɞoɝoɫɩoɞoɝɪeɜaɬeɥɹ; 
ȼɫaɫɪɫɜ2 Ɍexɧoɥoɝɢя ɜoɡɜeɞeɧɢя ɢɧɠeɧeɪɧɵx cɢcɬeɦ 
ɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫ 

Ⱦɥɹɫoɛecɩeɱeɧɢɹɫɢɧɞɭcɬɪɢaɥɢɡaɰɢɢɫɦoɧɬaɠɧɵxɫɪaɛoɬɫcoɡɞaɸɬɫ 

xoɪoɲoɫocɧaɳeɧɧɵeɫɩɪoɢɡɜoɞcɬɜeɧɧo-ɤoɦɩɥeɤɬoɜoɱɧɵeɫɛaɡɵɫɦoɧɬaɠɧɵx 
ɭɩɪaɜɥeɧɢɣ,ɫɩɪeɞɧaɡɧaɱaeɦɵe ɫɞɥɹɫɢɡɝoɬoɜɥeɧɢɹ,ɫcɛoɪɤɢɫɢ ɫaɜɬoɦaɬɢɱecɤoɣ 
cɜaɪɤɢɫɦeɬaɥɥoɤoɧcɬɪɭɤɰɢɣ,ɫɭɡɥoɜɫɬɪɭɛoɩɪoɜoɞoɜɫɢɫɞɪɭɝɢxɫɦoɧɬaɠɧɵxɫ 

ɡaɝoɬoɜoɤ,ɫɞɥɹɫcɛoɪɤɢɫaɝɪeɝɢɪoɜaɧɧɵxɫɛɥoɤoɜɫɬeɩɥoɦexaɧɢɱecɤoɝoɫ 

oɛoɪɭɞoɜaɧɢɹɫɢɫɞɥɹɫɩɪoɢɡɜoɞcɬɜaɫɪaɛoɬɫɩoɫɪeɦoɧɬɭɫɢɫɬexɧɢɱecɤoɦɭɫ  

oɛcɥɭɠɢɜaɧɢɸɫɦoɧɬaɠɧoɝoɫoɛoɪɭɞoɜaɧɢɹ. 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
Ocɧoɜɧɵeɫɡaɞaɱɢɫoɪɝaɧɢɡaɰɢɢɫɦoɧɬaɠɧɵxɫɪaɛoɬɫ—ɫcoɤɪaɳeɧɢeɫ  

cɪoɤoɜɫɦoɧɬaɠaɫɢɫɭɞeɲeɜɥeɧɢeɫɪaɛoɬɫɩɪɢɫɜɵcoɤoɦɫɢxɫɤaɱecɬɜe.ɫɗɬoɝoɫ 

ɦoɠɧoɫɞoɛɢɬɶcɹɫɧaɫocɧoɜeɫɩoɜɵɲeɧɢɹɫɩɪoɢɡɜoɞɢɬeɥɶɧocɬɢɫɬɪɭɞaɫɡaɫcɱeɬɫ 

ɢɧɠeɧeɪɧoɣɫɩoɞɝoɬoɜɤɢɫɩɪoɢɡɜoɞcɬɜa,ɫɜceɦeɪɧoɣɫɦexaɧɢɡaɰɢɢɫɢɫ 

ɢɧɞɭcɬɪɢaɥɢɡaɰɢɢɫɦoɧɬaɠɧɵxɫɪaɛoɬ,ɫɜɧeɞɪeɧɢɹɫɩeɪeɞoɜɵxɦeɬoɞoɜɦoɧɬaɠa. 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
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ɐeɥɶɫɢɧɠeɧeɪɧoɣɫɩoɞɝoɬoɜɤɢɫɩɪoɢɡɜoɞcɬɜaɫ—oɛecɩeɱeɧɢe 
oɛɴeɤɬoɜɫɞoɫɧaɱaɥaɫɦoɧɬaɠɧɵxɫɪaɛoɬɫɩɪoeɤɬɧo-cɦeɬɧoɣɫɢ 
ɧoɪɦaɬɢɜɧoɣɫɞoɤɭɦeɧɬaɰɢeɣ,ɫɩɪoeɤɬaɦɢɫɩɪoɢɡɜoɞcɬɜaɫɪaɛoɬ,ɫɬexɧoɥoɝɢɱecɤ
ɢɦɫoɛoɪɭɞoɜaɧɢeɦ,ɫɦaɬeɪɢaɥaɦɢ,ɫɦoɧɬaɠɧɵɦɢɫɡaɝoɬoɜɤaɦɢɫɢɫ 

ɦexaɧɢɡɦaɦɢ,ɫɪaɛoɱeɣɫcɢɥoɣ,ɫaɫɬaɤɠeɫcoɡɞaɧɢeɫcooɬɜeɬcɬɜɭɸɳeɣɫ 

cɬɪoɢɬeɥɶɧoɣɫɝoɬoɜɧocɬɢɫɩoɞɫɦoɧɬaɠ.ɫȾɥɹɫɪeɲeɧɢɹɫɷɬɢxɫɡaɞaɱɫɩɪɢɫ 

ɦoɧɬaɠɧɵxɫɭɩɪaɜɥeɧɢɹxɫoɪɝaɧɢɡɭɸɬɫɭɱacɬɤɢɫɩoɞɝoɬoɜɤɢɫɩɪoɢɡɜoɞcɬɜa, 
ɤoɬoɪɵeɫoɛɵɱɧoɫcocɬoɹɬɫɢɡɫɬexɧoɥoɝɢɱecɤoɣɫɝɪɭɩɩɵ,ɫɝɪɭɩɩɵɫɢɧɠeɧeɪɧoɣɫ 

ɤoɦɩɥeɤɬaɰɢɢɫoɛɴeɤɬoɜɫɢɫɝɪɭɩɩɵɫɢɧɠeɧeɪɧoɣɫɩoɞɝoɬoɜɤɢɫɩɪoɢɡɜoɞcɬɜa. 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
ɉɪɢɫɦexaɧɢɡaɰɢɢɫɦoɧɬaɠɧɵxɫɪaɛoɬɫcɜoɞɢɬcɹɫɤɫɦɢɧɢɦɭɦɭɫɪɭɱɧoɣɫ 

ɬɪɭɞ.ɫɗɬoɝoɫɞocɬɢɝaɸɬɫocɧaɳeɧɢeɦɫɦoɧɬaɠɧɵxɫoɪɝaɧɢɡaɰɢɣɫcoɜɪeɦeɧɧɵɦɢɫ
ɦaɲɢɧaɦɢ,ɫɦexaɧɢɡɦaɦɢɫɢɫɩɪɢcɩocoɛɥeɧɢɹɦɢɫ(ɤɪaɧaɦɢ,ɫcɬaɧɤaɦɢ,ɫ 

ɦexaɧɢɡɢɪoɜaɧɧɵɦɫɢɧcɬɪɭɦeɧɬoɦɫɢɫɬ.ɞ.). 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
ɗɮɮeɤɬɢɜɧocɬɶɫɦoɧɬaɠɧɵxɫɪaɛoɬɫɡaɜɢcɢɬɫɜɫɡɧaɱɢɬeɥɶɧoɣɫcɬeɩeɧɢɫoɬɫ

ɭɪoɜɧɹɫɢɧɞɭcɬɪɢaɥɢɡaɰɢɢɫɦoɧɬaɠa,ɫɤoɬoɪɵɣɫoɩɪeɞeɥɹeɬcɹɫɞoɥeɣɫɪaɛoɬ, 
ɩeɪeɧeceɧɧɵxɫcɫɦoɧɬaɠɧoɣɫɩɥoɳaɞɤɢɫɜɫɡaɜoɞcɤɢeɫɭcɥoɜɢɹ.ɫ 

ɇaɩɪoɢɡɜoɞcɬɜeɧɧɵx ɛaɡaxɫɦoɧɬaɠɧɵxɫɭɩɪaɜɥeɧɢɣɫɢɫɡaɜoɞaxɫɦoɧɬaɠɧɵx 
ɡaɝoɬoɜoɤɫɢɡɝoɬoɜɥɹɸɬɫɭɡɥɵɫɬɪɭɛoɩɪoɜoɞoɜ,ɫɛɥoɤɢɫɦeɬaɥɥoɤoɧcɬɪɭɤɰɢɣ,ɫcoɛ
ɢɪaɸɬɫaɝɪeɝɢɪoɜaɧɧɵeɫɛɥoɤɢɫoɛoɪɭɞoɜaɧɢɹ.ɫɑeɦɫɛoɥɶɲaɹɫɱacɬɶɫɷɬɢxɫɪaɛoɬɫ
ɛɭɞeɬɫɜɵɩoɥɧeɧaɫɧaɫ ɛaɡeɫɢɥɢɫɡaɜoɞe,ɫɬeɦɫɜɵɲe ɫɭɪoɜeɧɶ 
ɢɧɞɭcɬɪɢaɥɢɡaɰɢɢɫɪaɛoɬ. 

ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
Ɇeɬoɞɫɤɪɭɩɧoɛɥoɱɧoɝoɫɦoɧɬaɠaɫoɛoɪɭɞoɜaɧɢɹɫcocɬoɢɬɫɜɫɜɵɩoɥɧeɧɢɢɫ

ɪaɛoɬɫɢɡɫɩɪeɞɜaɪɢɬeɥɶɧoɫcoɛɪaɧɧɵxɫɦoɧɬaɠɧɵxɫɛɥoɤoɜ.ɫȼɫcɜɹɡɢɫcɫɬeɦ,ɫɱɬoɫ
ɧaɫɦoɧɬaɠɧɵeɫɩɥoɳaɞɤɢɫoɛoɪɭɞoɜaɧɢeɫɢɫɤoɧcɬɪɭɤɰɢɢɫɱacɬoɫɩocɬɭɩaɸɬɫ 

oɬɞeɥɶɧɵɦɢɫcɛoɪoɱɧɵɦɢɫeɞɢɧɢɰaɦɢɫɢɫɞeɬaɥɹɦɢ,ɫɞoɫɧaɱaɥaɫɦoɧɬaɠaɫ 

ɩɪoɢɡɜoɞɹɬɫɢxɫɭɤɪɭɩɧɢɬeɥɶɧɭɸɫcɛoɪɤɭ.ɫOɬɞeɥɶɧɵeɫɦoɧɬaɠɧɵeɫɭɡɥɵ,ɫ 

coɛɪaɧɧɵeɫɞoɫɢxɫɭcɬaɧoɜɤɢ,ɫɧaɡɵɜaɸɬɫɦoɧɬaɠɧɵɦɢɫɛɥoɤaɦɢ. 
 
Ocɧoɜɧɵeɫɩɪeɢɦɭɳecɬɜaɫɦeɬoɞaɫɤɪɭɩɧoɛɥoɱɧoɝoɫɦoɧɬaɠaɫɜɫcɪaɜɧeɧɢɢɫc 
ɦoɧɬaɠoɦɫoɬɞeɥɶɧɵɦɢɫɷɥeɦeɧɬaɦɢɫ(«ɪoccɵɩɶɸ»):ɫ 

—coɤɪaɳaeɬcɹɫoɛɳaɹɫɩɪoɞoɥɠɢɬeɥɶɧocɬɶɫcɬɪoɢɬeɥɶcɬɜa 
ɤoɬeɥɶɧoɣɫɭcɬaɧoɜɤɢɫɡaɫcɱeɬɫcoɜɦeɳeɧɢɹɫɪaɛoɬɫɩoɫcɛoɪɤeɫɛɥoɤoɜɫɧaɫ 

ɩɥoɳaɞɤeɫɢɫɜeɞeɧɢɹɫcɬɪoɢɬeɥɶɧɵxɫɪaɛoɬɫɜɫɡɞaɧɢɢɫɤoɬeɥɶɧoɣ; 
—ɫɭɦeɧɶɲaeɬcɹɫɬɪɭɞoeɦɤocɬɶɫɢɫɩoɜɵɲaeɬcɹɫɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶ 

ɬɪɭɞa,ɫɬaɤɫ ɤaɤɫɩɪoɢɡɜoɞcɬɜo ɫcɛoɪoɱɧɵxɫɪaɛoɬɫɧaɫoɬɤɪɵɬoɣɫɩɥoɳaɞɤe 
coɡɞaeɬɫɭcɥoɜɢɹɫɞɥɹɫɛoɥeeɫɲɢɪoɤoɣɫɦexaɧɢɡaɰɢɢɫɪaɛoɬ,ɫoɛecɩeɱɢɜaeɬɫ 

ɥɭɱɲɢeɫɭcɥoɜɢɹɫɬɪɭɞaɫɢɫɩoɜɵɲaeɬɫɛeɡoɩacɧocɬɶɫɜeɞeɧɢɹɫɪaɛoɬ; 
—ɫɪacɲɢɪɹeɬcɹɫɮɪoɧɬɫɪaɛoɬ,ɫɬaɤɫɤaɤɫɧaɫcɛoɪoɱɧoɣɫɩɥoɳaɞɤe 

ɦoɠɧoɫcoɛɢɪaɬɶɫoɞɧoɜɪeɦeɧɧoɫɧecɤoɥɶɤoɫɛɥoɤoɜ; 
—ɫcoɤɪaɳaeɬcɹɫɩɪoɞoɥɠɢɬeɥɶɧocɬɶɫɦoɧɬaɠaɫɡaɫcɱeɬɫɭɦeɧɶɲeɧɢɹɫ 

ɤoɥɢɱecɬɜaɫɩoɞɴeɦoɜ;ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
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—ɫɩoɜɵɲaeɬcɹɫɤaɱecɬɜoɫɪaɛoɬ,ɫɬaɤɫɤaɤɫɪaɛoɬɵɫɜeɞɭɬcɹɫɜ 
ɫɛɥaɝoɩɪɢɹɬɧɵxɫɭcɥoɜɢɹx,ɫɢɫoɛecɩeɱɢɜaeɬcɹɫɤoɧɬɪoɥɶɫɡaɫɢxɫɢcɩoɥɧeɧɢeɦ; 

—ɫoɬɩaɞaeɬɫɧaɞoɛɧocɬɶɫɜɫɦoɧɬaɠɧɵxɫɥecaxɫɢɫɩoɞɦocɬɹx, 
ɫɬaɤɫɤaɤɫɛɥoɤɢɫcoɛɢɪaɸɬcɹɫcɫɩocɬoɹɧɧɵɦɢɫɥecɬɧɢɰaɦɢɫɢɫɩɥoɳaɞɤaɦɢ. 

ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
Ɇeɬoɞɫɤɪɭɩɧoɛɥoɱɧoɝoɫɦoɧɬaɠaɫ—ɫocɧoɜaɫɞɥɹɫɩeɪexoɞaɫɧa 

cɤoɪocɬɧoɣɫɦeɬoɞɫɦoɧɬaɠa,ɫɤoɬoɪɵɣɫɩɪeɞɭcɦaɬɪɢɜaeɬɫcɬɪoɝoeɫcoɛɥɸɞeɧɢeɫ 

ɝɪaɮɢɤa,ɫcocɬaɜɥeɧɧoɝoɫɞɥɹɫcɛoɪɤɢɫɦoɧɬaɠɧɵxɫɛɥoɤoɜɫɢɫɭcɬaɧoɜɤɢɫɢxɫɜɫ 

ɩɪoeɤɬɧoeɫɩoɥoɠeɧɢeɫɩɪɢɫcoɜɦeɳeɧɢɢɫɩɪoɢɡɜoɞcɬɜaɫɷɬɢxɫɪaɛoɬ. 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
ɉɪɢɫcooɪɭɠeɧɢɢɫɤoɬeɥɶɧɵxɫɢɫɌɗɐɫcɫɛoɥɶɲɢɦɫɱɢcɥoɦɫɤoɬɥo-

aɝɪeɝaɬoɜɫcoɡɞaɸɬcɹɫɭcɥoɜɢɹɫɞɥɹɫɜɧeɞɪeɧɢɹɫɩoɬoɱɧoɝoɫɦeɬoɞaɫɦoɧɬaɠa,ɫɩɪɢ
ɤoɬoɪoɦɫɤaɠɞaɹɫɛɪɢɝaɞaɫɢɥɢɫɡɜeɧoɫɩocɥeɫoɤoɧɱaɧɢɹɫɦoɧɬaɠaɫoɞɧoɝoɫɭɡɥa 
ɩeɪexoɞɢɬɫɧaɫɦoɧɬaɠɫɬaɤoɝoɫɠeɫɭɡɥaɫɧaɫcɥeɞɭɸɳeɦɫɤoɬɥoaɝɪeɝaɬe. 

ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
ɉoɬoɱɧo-coɜɦeɳeɧɧɵɣɫɦeɬoɞɝɫɲɢɪoɤoɫɩɪɢɦeɧɹeɦɵɣɫɩɪɢ 

ɫcɬɪoɢɬeɥɶcɬɜeɫɤoɬeɥɶɧɵxɫɢɫɌɗɐ,ɫɡaɤɥɸɱaeɬcɹɫɜɫɜeɞeɧɢɢɫɪaɛoɬɫɩoɬoɱɧɵɦ 
ɫɦeɬoɞoɦɫcɫoɞɧoɜɪeɦeɧɧɵɦɫcoɜɦeɳeɧɢeɦɫcɬɪoɢɬeɥɶɧɵxɫɢɫɦoɧɬaɠɧɵxɫɪaɛoɬ
ɫOɪɝaɧɢɡaɰɢɹɫɩoɬoɱɧo-coɜɦeɳeɧɧoɝoɫɦoɧɬaɠaɫɬɪeɛɭeɬɫɬoɱɧo 
ɫɪaɡɪaɛoɬaɧɧoɝoɫɢɫcoɝɥacoɜaɧɧoɝoɫ ɝɪaɮɢɤaɫɜeɞeɧɢɹɫɤaɤɫcɬɪoɢɬeɥɶɧɵx,ɫɬaɤ 
ɫɢɫɦoɧɬaɠɧɵxɫɪaɛoɬ. 

ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
ɉɪɢɫɤoɦɩɥeɤɬɧo-ɛɥoɱɧoɦɫɦeɬoɞeɫɦoɧɬaɠaɫocɧoɜɧaɹɫɱacɬɶɫɪaɛoɬ,ɫ 

ɜɵɩoɥɧɹɜɲɢxcɹɫɪaɧeeɫɧaɫɦoɧɬaɠɧoɣɫɩɥoɳaɞɤe,ɫɩeɪeɧeceɧaɫɜɫɡaɜoɞcɤɢeɫ 

ɭcɥoɜɢɹ.ɫɆoɧɬaɠɫɤoɬeɥɶɧɵxɫcɜoɞɢɬcɹɫɤɫɭcɬaɧoɜɤeɫɤɪɭɩɧɵxɫ 

ɬɪaɧcɩoɪɬaɛeɥɶɧɵxɫɛɥoɤoɜ,ɫɜɫcocɬaɜɫɤoɬoɪɵxɫɜxoɞɹɬɫoɛoɪɭɞoɜaɧɢe,ɫ 

ɬɪɭɛoɩɪoɜoɞɵ,ɫaɪɦaɬɭɪa,ɫaɜɬoɦaɬɢɤa,ɫɷɥeɤɬɪɢɱecɤoeɫoɛoɪɭɞoɜaɧɢeɫɢɫ 

ɢɡoɥɹɰɢɹ.ɫɆoɧɬaɠɫɤoɬeɥɶɧɵxɫɬaɤɢɦɫɦeɬoɞoɦɫɩoɡɜoɥɹeɬɫɡɧaɱɢɬeɥɶɧoɫ 

ɩoɜɵcɢɬɶɫɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶɫɬɪɭɞaɫɢɫcoɤɪaɬɢɬɶɫcɪoɤɢɫcɬɪoɢɬeɥɶcɬɜaɫɜɫɞɜa-
ɬɪɢɫɪaɡa. 

ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
Oɪɝaɧɢɡaɰɢɹɫcɬɪoɢɬeɥɶɧo-ɦoɧɬaɠɧɵxɫɪaɛoɬ,ɫɩoɞɝoɬoɜɤa 

ɫcɬɪoɢɬeɥɶɧoɝoɫɩɪoɢɡɜoɞcɬɜa,ɫoɛecɩeɱeɧɢeɫɬexɧɢɱecɤoɣɫɞoɤɭɦeɧɬaɰɢeɣ, 
ɫɦaɬeɪɢaɥaɦɢɫɢɫoɛoɪɭɞoɜaɧɢeɦ,ɫɞoɥɠɧɵɫɜecɬɢcɶɫɜɫcooɬɜeɬcɬɜɢɢɫcoɫCɇɢɉ 
ɫ3.01.01—85ɫ«Oɪɝaɧɢɡaɰɢɹɫcɬɪoɢɬeɥɶɧoɝoɫɩɪoɢɡɜoɞcɬɜa». 

ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
Ɋaɛoɬɵɫɩoɫɦoɧɬaɠɭɫɬexɧoɥoɝɢɱecɤoɝoɫoɛoɪɭɞoɜaɧɢɹɫɢɫɬɪɭɛoɩɪoɜoɞoɜɫ

cɥeɞɭeɬɫɜɵɩoɥɧɹɬɶɫɜɫcooɬɜeɬcɬɜɢɢɫcoɫCɇɢɉɫ3.05.05—84 
«Ɍexɧoɥoɝɢɱecɤoeɫoɛoɪɭɞoɜaɧɢeɫɢɫɬexɧoɥoɝɢɱecɤɢeɫɬɪɭɛoɩɪoɜoɞɵ».ɫ 

ɌɪeɛoɜaɧɢɹɫɩoɫoɪɝaɧɢɡaɰɢɢɫɪaɛoɬɫɜɫɤoɬeɥɶɧɵxɫɢɡɥoɠeɧɵɫɜɫȼCɇɫ217—87 
ɆɢɧɦoɧɬaɠcɩeɰcɬɪoɹɫCCCɊɫ«ɉoɞɝoɬoɜɤaɫɢɫoɪɝaɧɢɡaɰɢɹɫcɬɪoɢɬeɥɶɧo-
ɦoɧɬaɠɧɵxɫɪaɛoɬɫɩɪɢɫcooɪɭɠeɧɢɢɫɤoɬeɥɶɧɵx»,ɫcoɝɥacoɜaɧɧɵeɫcoɫɜceɦɢ 
cɬɪoɢɬeɥɶɧɵɦɢɫɜeɞoɦcɬɜaɦɢ. 

ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
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Ʉɫɧaɱaɥɭɫɪaɛoɬɫɩoɫɦoɧɬaɠɭɫɬeɩɥoɦexaɧɢɱecɤoɝoɫoɛoɪɭɞoɜaɧɢɹɫɤoɬeɥɶ
ɧɵxɫɞoɥɠɧɵɫɛɵɬɶɫɜɵɩoɥɧeɧɵɫcɥeɞɭɸɳɢeɫɪaɛoɬɵ:ɫ 

—ɫɩoɞɝoɬoɜɥeɧɵɫɩɪɢoɛɴeɤɬɧɵeɫcɤɥaɞɵɫɢɫɩɥoɳaɞɤɢɫɞɥɹɫɭɤɪɭɩ-
ɧɢɬeɥɶɧoɣɫcɛoɪɤɢɫoɛoɪɭɞoɜaɧɢɹ; 

—ɫcooɪɭɠeɧɵɫɩocɬoɹɧɧɵeɫɢɥɢɫɜɪeɦeɧɧɵeɫɩoɞɴeɡɞɧɵeɫɩɭɬɢ, 
oɛecɩeɱɢɜaɸɳɢeɫɩoɞaɱɭɫoɛoɪɭɞoɜaɧɢɹɫɜɫɦoɧɬaɠɧɭɸɫɡoɧɭɫɢɫɩeɪeɞɜɢɠeɧɢeɫɤ
ɪaɧoɜɫɢɫɞɪɭɝɢxɫɦoɧɬaɠɧɵxɫɦexaɧɢɡɦoɜ; 

—ɫɩoɞɝoɬoɜɥeɧɵɫɜɪeɦeɧɧɵeɫɩɪoɢɡɜoɞcɬɜeɧɧɵeɫɢɫcaɧɢɬaɪɧo-ɛɵɬo-
ɜɵeɫɡɞaɧɢɹɫɢɫcooɪɭɠeɧɢɹ;ɫȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 

—ɫɩɪoɥoɠeɧɵɫɢɧɠeɧeɪɧɵeɫɤoɦɦɭɧɢɤaɰɢɢɫɢɫɭcɬaɧoɜɥeɧɵ 
ɫɭcɬɪoɣcɬɜaɫɞɥɹɫɩoɞaɱɢɫɷɥeɤɬɪoɷɧeɪɝɢɢ,ɫɜoɞɵɫɢɫɬ.ɫɩ.; 

—ɫcɦoɧɬɢɪoɜaɧoɫɷɥeɤɬɪɢɱecɤoeɫocɜeɳeɧɢeɫɡoɧɵɫɭɤɪɭɩɧɢɬeɥɶɧoɣɫ 

cɛoɪɤɢɫɢɫɩɪoɢɡɜoɞcɬɜaɫɦoɧɬaɠɧɵxɫɪaɛoɬ; 
—ɫɜɵɩoɥɧeɧɵɫɞɥɹɫɤoɬeɥɶɧɵxɫcɫɤoɬɥaɦɢɫɩaɪoɩɪoɢɡɜoɞɢɬeɥɶɧo-

cɬɶɸɫɞoɫ25ɫɬ/cɫɢɫɬeɩɥoɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶɸɫɞoɫ23ɫɆȼɬɫɜɫɡɞaɧɢɹxɫɢɡɫ 

cɛoɪɧoɝoɫɠeɥeɡoɛeɬoɧaɫocɧoɜɧɵeɫcɬɪoɢɬeɥɶɧɵeɫɪaɛoɬɵɫɩoɫcooɪɭɠeɧɢɸɫ 

ɡɞaɧɢɹɫcɫɤɪoɜɥeɣ,ɫɮɭɧɞaɦeɧɬɵɫɩoɞɫoɛoɪɭɞoɜaɧɢe,ɫaɫɬaɤɠeɫocɧoɜaɧɢɹɫɩoɞɫ 

ɩoɥɵɫɢɫɤaɧaɥɵ.ɫȾɥɹɫɦoɧɬaɠaɫoɛoɪɭɞoɜaɧɢɹɫɞoɥɠɧɵɫɛɵɬɶɫocɬaɜɥeɧɵɫ 

ɦoɧɬaɠɧɵeɫɩɪoeɦɵɫɜɫcooɬɜeɬcɬɜɢɢɫcɫɩɪoeɤɬoɦɫɩɪoɢɡɜoɞcɬɜaɫɪaɛoɬɵɫ(ɉɉɊ). 
ȼɫaɫɪɫɜɫɵɫaɫɦɫaɫɩɫɬɫcɫɱɫɵɫaɫaɫɜɫaɫɜɫɢɫɜɫɢɫaɫɜɫɜɫɢɫɜ 
ɉɪɢ cooɪɭɠeɧɢɢ ɤoɬeɥɶɧɵx c ɤoɬɥaɦɢ ɩaɪoɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶɸ 

35…75 ɬ/ɱ ɢɥɢ ɬeɩɥoɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶɸ 35… 116 Ɇȼɬ cɬɪoɢɬeɥɶɧaɹ 
ɝoɬoɜɧocɬɶ ɭcɬaɧaɜɥɢɜaeɬcɹ ɉɉɊ ɜ ɡaɜɢcɢɦocɬɢ oɬ ɬɢɩa ɤoɬɥoɜ ɢ ɤoɦɩoɧoɜɤɢ 
ɤoɬeɥɶɧoɣ. Ɇoɧɬaɠ ɷɬɢx ɤoɬɥoɜ ɜɵɩoɥɧɹɸɬ ɞo ɢɥɢ oɞɧoɜɪeɦeɧɧo c 
ɭcɬaɧoɜɤoɣ ɧecɭɳɢx ɢ oɝɪaɠɞaɸɳɢx ɤoɧcɬɪɭɤɰɢɣ ɡɞaɧɢɹ ɤoɬeɥɶɧoɣ, ɬ. e. 
coɜɦeɳeɧɧɵɦ cɩocoɛoɦ. 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɉɪɢ cɬɪoɢɬeɥɶcɬɜe ɤoɬeɥɶɧɵx ɛɥoɱɧo-ɤoɦɩɥeɤɬɧɵɦ ɦeɬoɞoɦ ɜ ɡɞaɧɢɹx 

ɢɡ ɥeɝɤɢx ɦeɬaɥɥoɤoɧcɬɪɭɤɰɢɣ oɞɧoɜɪeɦeɧɧo c ɦoɧɬaɠoɦ ɡɞaɧɢɹ 
ɭcɬaɧaɜɥɢɜaɸɬ ɤoɬɥɵ ɢ ɛɥoɤɢ oɛoɪɭɞoɜaɧɢɹ. 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɉɪɢ ɦoɧɬaɠe oɛoɪɭɞoɜaɧɢɹ ɤoɬeɥɶɧɵx ɩoɬoɱɧo-coɜɦeɳeɧɧɵɦ ɦeɬoɞoɦ 

ɬeɩɥoɦexaɧɢɱecɤoe oɛoɪɭɞoɜaɧɢe ɢ ɢɡɞeɥɢɹ ɢɡ cɛoɪɧoɝo ɠeɥeɡoɛeɬoɧa 
ɦoɧɬɢɪɭɸɬ ɩo coɜɦeɳeɧɧoɦɭ ɝɪaɮɢɤɭ, ɭcɬaɧaɜɥɢɜaɹ ɬɹɠeɥoɜecɧoe ɢ 
ɤɪɭɩɧoɝaɛaɪɢɬɧoe oɛoɪɭɞoɜaɧɢe ɞo ɦoɧɬaɠa ɩeɪeɤɪɵɬɢɣ ɧaɞ ɧɢɦ. 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
Oɛoɪɭɞoɜaɧɢe ɢ ɦaɬeɪɢaɥɵ ɞoɥɠɧɵ ɩocɬaɜɥɹɬɶ ɜ oɛɴeɦe ɩɭcɤoɜoɝo 

ɤoɦɩɥeɤca. Ɇoɧɬaɠ oɛoɪɭɞoɜaɧɢɹ ɜ ɡaɤɪɵɬɵx ɡɞaɧɢɹx ɪeɤoɦeɧɞɭeɬcɹ ɜecɬɢ 
aɜɬoɦoɛɢɥɶɧɵɦ ɤɪaɧoɦ, ɩɪɢ ɷɬoɦ ɜaɠɧo coɛɥɸɞaɬɶ ɩocɥeɞoɜaɬeɥɶɧocɬɶ 
ɪaɛoɬ, ɪaɡɪaɛoɬaɧɧɭɸ ɜ ɉɉɊ. 
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CɉɂCOɄ COɄɊAЩEɇɂɃ 
 
AɌC – aɜɬoɧoɦɧoe ɬeɩɥocɧaɛɠeɧɢe; 
ȽȼC – ɝoɪɹɱee ɜoɞocɧaɛɠeɧɢe; 
CȽȼ – cɢcɬeɦa ɝoɪɹɱeɝo ɜoɞocɧaɛɠeɧɢɹ; 
Ɍ – ɩɪɢcɬɪoeɧɧaɹ ɤoɬeɥɶɧaɹ; 
Ʉɂɉ – ɤoɧɬɪoɥɶɧo-ɢɡɦeɪɢɬeɥɶɧɵe ɩɪɢɛoɪɵ. 
ɊɌC –  ɪaɣoɧɧaɹ ɬeɩɥocɬaɧɰɢɹ 
ɉȾɄ – ɩɪeɞeɥɶɧo-ɞoɩɭcɬɢɦaɹ ɤoɧɰeɧɬɪaɰɢɹ  
ɉɉɊ– ɩɪoeɤɬ ɩɪoɢɡɜoɞcɬɜa ɪaɛoɬ 
Ɍɗɐ – ɬeɩɥoɷɥeɤɬɪoɰeɧɬɪaɥɶ 
ɊɉɁ – ɪacɱeɬɧo-ɩoɹcɧɢɬeɥɶɧaɹ ɡaɩɢcɤa. 
Ƚȼ– ɝoɪɹɱee ɜoɞocɧaɛɠeɧɢe. 
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CɉɂCOɄ ɂCɉOɅɖɁɍEɆɕX ɂCɌOЧɇɂɄOȼ 
 
      1 Cɇɢɉ 2.04.01–85*. ȼɧɭɬɪeɧɧɢɣ ɜoɞoɩɪoɜoɞ ɢ ɤaɧaɥɢɡaɰɢɹ ɡɞaɧɢɣ. – 
ɉeɪeɢɡɞ. c ɢɡɦ. №1 ɢ 2. - Ɇ.:Ɇɢɧcɬɪoɣ Ɋoccɢɢ, Ƚɍɉ ɐɉɉ, 1996.- 60c.  
      2 ɐeɥɢɳeɜ A.ȼ. Aɜɬoɧoɦɧoe ɬeɩɥocɧaɛɠeɧɢe ɠɢɥoɝo ɞoɦa oɬ 
ɩɪɢcɬɪoeɧɧoɣ ɤoɬeɥɶɧoɣ: ɦeɬoɞ. ɭɤaɡ. / A. ȼ. ɐeɥɢɳeɜ, ɘ. Ʌ. Ʌɢɩoɜɤa, E. Ʌ. 
Ƚɪɢɳeɧɤo. – Ʉɪacɧoɹɪcɤ: CɎɍ 2013. – 45 c. 
      3 Cɇɢɉ23–01–99. Cɬɪoɢɬeɥɶɧaɹ ɤɥɢɦaɬoɥoɝɢɹ. Ɇ., Ƚoccɬɪoɣ Ɋoccɢɢ, 2000. 
      4 Cɉ 41–104–2000. ɉɪoeɤɬɢɪoɜaɧɢe aɜɬoɧoɦɧɵx ɢcɬoɱɧɢɤoɜ 
ɬeɩɥocɧaɛɠeɧɢɹ. 
      5 CɌO 4.2–07–2014 Cɢcɬeɦa ɦeɧeɞɠɦeɧɬa ɤaɱecɬɜa. Oɛɳɢe ɬɪeɛoɜaɧɢɹ ɤ 
ɩocɬɪoeɧɢɸ, ɢɡɥoɠeɧɢɸ ɢ oɮoɪɦɥeɧɢɸ ɞoɤɭɦeɧɬoɜ ɭɱeɛɧoɣ ɞeɹɬeɥɶɧocɬɢ. 
[ɗɥeɤɬɪoɧɧɵɣ ɪecɭɪc] – ȼɜeɞeɧ ɜɡaɦeɧ CɌO 4.2–07–2012  ȼɜeɞeɧ ɩɪɢɤaɡoɦ oɬ  
30  ɞeɤaɛɪɹ  2013 ɝ. №  1520 Cɪoɤ ɜɜeɞeɧɢɹ ɜ ɞeɣcɬɜɢe ɭcɬaɧoɜɥeɧ c 09 ɹɧɜaɪɹ 
2014 ɝ. / Ʉɪacɧoɹɪcɤ : ɂɉɄ CɎɍ, 2014. // ɗɥeɤɬɪoɧɧaɹ ɛɢɛɥɢoɬeɤa CɎɍ – 
Ɋeɠɢɦ ɞocɬɭɩa: http://www.sfu-kras.ru/docs/8127/doc/660408 
      6 ȼ.Ɇ. ɉoɥoɧcɤɢɣ, Ƚ.ɂ. Ɍɢɬoɜ, A.ȼ. ɉoɥoɧcɤɢɣ Aɜɬoɧoɦɧoe 
ɬeɩɥocɧaɛɠeɧɢe: ɍɱeɛɧoe ɩocoɛɢe. – Ɇ.: ɂɡɞaɬeɥɶcɬɜo Accoɰɢaɰɢɢ 
cɬɪoɢɬeɥɶɧɵx ɜɭɡoɜ, 2007.-152 c.  
      7 ɐeɥɢɳeɜ A.ȼ. Coɱeɬaɧɢe AɌC ɢ ɐɌC. Ⱦocɬɢɠeɧɢɹ ɜɭɡoɜcɤoɣ ɧaɭɤɢ: 
cɛoɪɧɢɤ ɦaɬeɪɢaɥoɜ XXVII Ɇeɠɞɭɧaɪoɞɧoɣ ɧaɭɱɧo-ɩɪaɤɬɢɱecɤoɣ 
ɤoɧɮeɪeɧɰɢɢ / ɉoɞ oɛɳ. ɪeɞ. C.C. ɑeɪɧoɜa. – ɇoɜocɢɛɢɪcɤ: ɂɡɞaɬeɥɶcɬɜo 
ɐɊɇC, 2017. – 7-12 c. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.sfu-kras.ru/docs/8127/doc/660408
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ɉɊɂɅOɀEɇɂE A 
 

Ɋacɱeɬ oɞɧocɬɭɩeɧɱaɬoɣ ɩaɪaɥɥeɥɶɧoɣ cxeɦɵ ɩɪɢcoeɞɢɧeɧɢя 
ɜoɞoɩoɞoɝɪeɜaɬeɥeɣ ȽȼC 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ɂcxoɞɧɵe ɞaɧɧɵe: 
1.Ɍeɦɩeɪaɬɭɪa ɬeɩɥoɧocɢɬeɥɹ (ɝɪeɸɳeɣ ɜoɞɵ) ɩɪɢɧɹɬa (ɩɪɢ ɪacɱeɬɧoɣ 
ɬeɦɩeɪaɬɭɪe ɧaɪɭɠɧoɝo ɜoɡɞɭxa ɞɥɹ ɩɪoeɤɬɢɪoɜaɧɢɹ oɬoɩɥeɧɢɹ t0 = - 39ºC): 
         - ɜ ɩoɞaɸɳeɦ ɬɪɭɛoɩɪoɜoɞe 1 = 115ºC;  
         - ɜ oɛɪaɬɧoɦ  2 = 70ºC. ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

2. Ɍeɦɩeɪaɬɭɪa xoɥoɞɧoɣ ɜoɞoɩɪoɜoɞɧoɣ ɜoɞɵ tc  = 5ºC. 
3. Ɍeɦɩeɪaɬɭɪa ɝoɪɹɱeɣ ɜoɞɵ, ɩocɬɭɩaɸɳeɣ ɜ CȽȼ th  = 60ºC. 
4. Ɋacɱeɬɧaɹ ɬeɩɥoɜaɹ ɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶ ɜoɞoɩoɞoɝɪeɜaɬeɥeɣ,     
Qsp 

h = Qhm = Qh 
T  = 52753 ȼɬ. 

5. ɉɥoɬɧocɬɶ ɜoɞɵ ɩɪɢɧɢɦaeɦ    = 1000 ɤɝ/ɦ3 . 
6. Ɇaɤcɢɦaɥɶɧɵɣ ɪacɱeɬɧɵɣ ceɤɭɧɞɧɵɣ ɪacxoɞ ɜoɞɵ ɧa ȽȼC qh  =  
1,479ɥ/c, ɩo ɬaɛɥ. 1. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ɉoɪɹɞoɤ ɪacɱeɬa: 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

Ɋacɱeɬɧɵɣ ɪacxoɞ ɝɪeɸɳeɣ ɜoɞɵ, ɤɝ/ɱ, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe  
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
)(

6,3

21  



c

Q
G mh

d                (32) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɝɞe Qhm - ɪacɱeɬɧaɹ ɬeɩɥoɜaɹ ɩɪoɢɡɜoɞɢɬeɥɶɧocɬɶ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ, ȼɬ; 

c – ɬeɩɥoeɦɤocɬɶ ɜoɞɵ, ɪaɜɧaɹ 4,187 ɤȾɠ/ɤɝ·ɝɪ; 
τ1 – ɬeɦɩeɪaɬɭɪa ɬeɩɥoɧocɢɬeɥɹ ɜ ɩoɞaɸɳeɦ ɬɪɭɛoɩɪoɜoɞe, ºC; 
τ2 – ɬeɦɩeɪaɬɭɪa ɬeɩɥoɧocɢɬeɥɹ ɜ oɛɪaɬɧoɦ ɬɪɭɛoɩɪoɜoɞe, ºC. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

)70115(187,4

527536,3




dG  = 1007,9 ɤɝ/ɱ; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
Ɋacxoɞ ɧaɝɪeɜaeɦoɣ ɜoɞɵ ɧa ȽȼC, ɤɝ/ɱ, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
)(

6,3

ch

hm
hm ttc

Q
G




               (33) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɝɞe th - ɬeɦɩeɪaɬɭɪa ɝoɪɹɱeɣ ɜoɞɵ, ɩocɬɭɩaɸɳeɣ ɜ CȽȼ, ºC; 

tc - ɬeɦɩeɪaɬɭɪa xoɥoɞɧoɣ ɜoɞoɩɪoɜoɞɧoɣ ɜoɞɵ, ºC. 
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)560(187,4

527536,3




hmG  = 824,7 ɤɝ/ɱ; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
Ɍeɦɩeɪaɬɭɪɧɵɣ ɧaɩoɪ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ ȽȼC, ºC, ɜɵɱɢcɥɹeɦ ɩo  

ɮoɪɦɭɥe 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,

lg3,2

)()(

lg3,2
1

2

12

h

c

hc

ɦ

ɛ

ɦɛ

t

t

tt

t

t
tt

t

















          (34) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

26

)60115(

)570(
lg3,2

)60115()570(






t  ºC; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɇeoɛxoɞɢɦoe ceɱeɧɢe ɬɪɭɛoɤ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ, ɦ2, ɩɪɢ cɤoɪocɬɢ 

ɜoɞɵ ɜ ɬɪɭɛɤax ɬɪW  = 1 ɦ/ c ɢ  maxhQ  < 2 Ɇȼɬ ɩɪɢ oɞɧoɩoɬoɱɧoɣ ɤoɦɩaɧoɜɤe, 
ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
 

,
3600 


ɬɪ

hmɭɫɥ
ɬɪ W

G
f              (35) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɝɞe Ghm - ɪacxoɞ ɧaɝɪeɜaeɦoɣ ɜoɞɵ ɧa ȽȼC, ɤɝ/ɱ; 
  - ɩɥoɬɧocɬɶ ɬeɩɥoɧocɢɬeɥɹ, ɤɝ/ɦ3. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

100013600

 824,7


ɭɫɥ

ɬɪf  = 0,0002 ɦ2; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɉo ɩoɥɭɱeɧɧoɣ ɜeɥɢɱɢɧe ceɱeɧɢɹ ɬɪɭɛoɤ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ ɩoɞɛɢɪaeɦ 

ɬɢɩ ceɤɰɢɢ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ c xaɪaɤɬeɪɢcɬɢɤaɦɢ: ɬɪf = 0,00062ɦ2;  ɧD = 57 

ɦɦ; ɦɬɪf  = 0,00116 ɦ 2; эɤɜd  = 0,012 ɦ; ɫеɤf   = 0,65 ɦ 2; ɜɧd  = 0,014 ɦ. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

Cɤoɪocɬɶ ɜoɞɵ ɜ ɬɪɭɛɤax, ɦ/c, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
3600 


ɬɪ

hm
ɬɪ f

G
W               (36) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɝɞe ɬɪf  - ceɱeɧɢe ɬɪɭɛoɤ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ, ɦ2. 
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100000062,03600

 824,7


ɬɪW  = 0,37 ɦ/c; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
Cɤoɪocɬɶ ceɬeɜoɣ ɜoɞɵ ɜ ɦeɠɬɪɭɛɧoɦ ɩɪocɬɪaɧcɬɜe, ɦ/c, ɜɵɱɢcɥɹeɦ  

ɩo ɮoɪɦɭɥe  
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
3600 


ɦɬɪ

d
ɦɬɪ f

G
W              (37) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɝɞe ɦɬɪf  - ceɱeɧɢe ɦeɠɬɪɭɛɧoɝo ɩɪocɬɪaɧcɬɜa ɜoɞoɩoɞoɝɪeɜaɬeɥɹ, ɦ2; 

Gd - ɪacɱeɬɧɵɣ ɪacxoɞ ɝɪeɸɳeɣ ɜoɞɵ, ɤɝ/ɱ. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

100000116,03600

 1007,9


ɦɬɪW  = 0,241 ɦ/c; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
Cɪeɞɧɹɹ ɬeɦɩeɪaɬɭɪa ɝɪeɸɳeɣ ɜoɞɵ, ºC, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
22

21  





ɝɪ
ɜыɯ

ɝɪ
ɜɯɝɪ

ɫɪ
tt

t            (38) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

2

70115
ɝɪ

ɫɪt  = 92,5 ºC;  

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
Cɪeɞɧɹɹ ɬeɦɩeɪaɬɭɪa ɧaɝɪeɜaeɦoɣ ɜoɞɵ, ºC, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
22

hc
ɧ
ɜыɯ

ɧ
ɜɯɧ

ɫɪ
tttt

t





            (39) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

2

605 
ɧ

ɫɪt  = 32,5;  

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
Ʉoɷɮɮɢɰɢeɧɬ ɬeɩɥooɬɞaɱɢ oɬ ɝɪeɸɳeɣ ɜoɞɵ ɤ cɬeɧɤaɦ ɬɪɭɛoɤ,  

ȼɬ/ɦ2 · ºC, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe  
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

   ,038,018121016,1
2,0

8,0
2

1
эɤɜ

ɦɬɪɝɪ
ɫɪ

ɝɪ
ɫɪ

d

W
tt          (40) 

ɝɞe 𝑡௖˓ˆ˓ - cɪeɞɧɹɹ ɬeɦɩeɪaɬɭɪa ɝɪeɸɳeɣ ɜoɞɵ, ºC. 
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  
2,0

8,0
2

1
0129,0

241,0
5,92038,05,9218121016,1    =2264,6 ȼɬ/ɦ2 · ºC; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
Ʉoɷɮɮɢɰɢeɧɬ ɬeɩɥooɬɞaɱɢ oɬ cɬeɧoɤ ɬɪɭɛoɤ ɤ ɧaɝɪeɜaeɦoɣ ɜoɞe,  

ȼɬ/ɦ2 · ºC, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

  ,)(038,018121016,1
2,0

8,0
2

2
ɜɧ

ɬɪɧ
ɫɪ

ɧ
ɫɪ

d

W
tt           (41) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɝɞe 𝑡௖˓ː - cɪeɞɧɹɹ ɬeɦɩeɪaɬɭɪa ɧaɝɪeɜaeɦoɣ ɜoɞɵ, ºC. 
 

 
2,0

8,0
2

2
014,0

37,0
)5,32(038,05,3218121016,1    = 2155,5 ȼɬ/ɦ2 · ºC; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
  Ʉoɷɮɮɢɰɢeɧɬ ɬeɩɥoɩeɪeɞaɱɢ, ȼɬ/ɦ2 · ºC,  ɩɪɢ   = 0,9;   = 1,2;  

ɫɬ = 105 ȼɬ/ɦ ºC, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
11

21 ɫɬ

ɫɬ
K











              (42) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

105

001,0

 2155,5

1

  2264,6

1
9,02,1




K   =1180,3 ȼɬ/ɦ2 · ºC; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
 Ɍɪeɛɭeɦaɹ ɩoɜeɪxɧocɬɶ ɧaɝɪeɜa, ɦ2, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
ɫɪ

hm
ɬɪ

tK

Q
F


               (43) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɝɞe K – ɤoɷɮɮɢɰɢeɧɬ ɬeɩɥoɩeɪeɞaɱɢ, ȼɬ/ ɦ2 · ºC; 

∆tcɪ - ɬeɦɩeɪaɬɭɪɧɵɣ ɧaɩoɪ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ ȽȼC, ºC. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

261180,3

52753


ɬɪF  = 1,7 ɦ2; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
 ɑɢcɥo ceɤɰɢɣ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ ȽȼC ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe 
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,
ɫеɤ

ɬɪ

f

F
n                  (44) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

37,0

7,1
n  = 5 ɲɬ; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɉɪɢɧɢɦaeɦ ɬɪɢ ceɤɰɢɢ, ɞeɣcɬɜɢɬeɥɶɧaɹ ɩoɜeɪxɧocɬɶ ɧaɝɪeɜa: 
Fɬɪ = 0,37 × 5 = 1,9 ɦ2. 
ȼ ɪeɡɭɥɶɬaɬe ɪacɱeɬa ɩoɥɭɱɢɥocɶ 3 ceɤɰɢɢ ɜ ɩoɞoɝɪeɜaɬeɥe c 

ɩoɜeɪxɧocɬɶɸ ɧaɝɪeɜa 1,9 ɦ2. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

 ɉoɬeɪɢ ɞaɜɥeɧɢɹ ɜ ɜoɞoɩoɞoɝɪeɜaɬeɥɹx  (3 ɩocɥeɞoɜaɬeɥɶɧɵe 
ceɤɰɢɢ ɞɥɢɧoɣ 2 ɦ) ɞɥɹ ɜoɞɵ, ɩɪoxoɞɹɳeɣ ɜ ɬɪɭɛɤax c ɭɱeɬoɦ    = 2:  

 

 ,5

2

I
ɬɪ

h

ɧ n
f

g
P 















              (45) 

 
ɝɞe qh  -  ɦaɤcɢɦaɥɶɧɵɣ ɪacɱeɬɧɵɣ ceɤɭɧɞɧɵɣ ɪacxoɞ ɜoɞɵ ɧa ȽȼC, ɥ/c. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

5
100000062,0

479,1
52

2











 ɧP  = 284,5 ɤɉa; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
   ɉoɬeɪɢ ɞaɜɥeɧɢɹ ɜ ɜoɞoɩoɞoɝɪeɜaɬeɥe ȽȼC ɞɥɹ ɜoɞɵ, ɩɪoxoɞɹɳeɣ 

ɜ ɦeɠɬɪɭɛɧoɦ ɩɪocɬɪaɧcɬɜe c ɭɱeɬoɦ ȼ = 25, ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥe 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

∆Ɋɝɪ = ȼ · ɦܹɬɪ
ଶ · n,              (46) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
∆Ɋɝɪ = 25 ·Ͳ,ʹͶͳଶ · 5 = 7,3 ɤɉa. 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
ɉɪɢɧɢɦaeɦ oɛoɡɧaɱeɧɢe ɞaɧɧoɝo ɪaccɱɢɬaɧɧoɝo ɬeɩɥooɛɦeɧɧɢɤa 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
57 × 2 - 1,0 - ɊȽ - 3 - ɍ3 ȽOCɌ 27590-88. 
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ɉɊɂɅOɀEɇɂE Ȼ 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

Ɍeɩɥoɜoɣ ɢ ɝɢɞɪaɜɥɢɱecɤɢɣ ɪacɱeɬ ɩɥacɬɢɧɱaɬoɝo 
ɜoɞoɩoɞoɝɪeɜaɬeɥя ȽȼC 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ɂcxoɞɧɵe ɞaɧɧɵe, ɬ.e. ɜeɥɢɱɢɧɵ ɪacxoɞoɜ ɢ ɬeɦɩeɪaɬɭɪɵ 
ɬeɩɥoɧocɢɬeɥeɣ ɧa ɜxoɞe ɢ ɜɵxoɞe ɤaɠɞoɣ cɬɭɩeɧɢ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ 
ɩɪɢɧɢɦaeɦ, ɤaɤ ɜ ɩɪɢɥoɠeɧɢɢ A. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
          Ɋacɱeɬ: 
 

1. ɉɪoɜeɪɹeɦ cooɬɧoɲeɧɢe xoɞoɜ ɜ ɬeɩɥooɛɦeɧɧɢɤe, ɩɪɢɧɢɦaɹ 
ɩɪeɞɜaɪɢɬeɥɶɧo ɩoɬeɪɢ ɞaɜɥeɧɢɹ ɩo ɧaɝɪeɜaeɦoɣ ɜoɞe ɧP  = 689,7 ɤɉa, ɩo 
ɝɪeɸɳeɣ ɜoɞe ɝɪP  = 24,8 ɤɉa. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
1000

1000
364,0636,0

2

1
ɝɪ
ɫɪ

ɧ
ɫɪ

ɧ

ɝɪ
spI
d

hm

t

t

Р
P

G

G

Х
Х

























           (47) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

25,0
5,921000

5,321000

5,284

3,7

9,1007

7,824
364,0636,0

2

1 






















Х
Х

 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ         Cooɬɧoɲeɧɢe xoɞoɜ ɧe 
ɩɪeɜɵɲaeɬ 2, ɧo ɪacxoɞ ɝɪeɸɳeɣ ɜoɞɵ dG    ɛoɥɶɲe ɪacxoɞa ɧaɝɪeɜaeɦoɣ 
ɜoɞɵ hmG , cɥeɞoɜaɬeɥɶɧo, ɩɪɢɧɢɦaeɬcɹ ɧecɢɦɦeɬɪɢɱɧaɹ ɤoɦɩoɧoɜɤa 
ɬeɩɥooɛɦeɧɧɢɤa. 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
2. ɉo oɩɬɢɦaɥɶɧoɣ cɤoɪocɬɢ ɜoɞɵ Woɩɬ = 0,4 ɦ/c ɢ ɠɢɜoɦɭ ceɱeɧɢɸ 

oɞɧoɝo ɦeɠɩɥacɬɢɧɱaɬoɝo ɤaɧaɥa ɤf  =0,0011 ɦ2 oɩɪeɞeɥɹeɦ ɬɪeɛɭeɦoe ɱɢcɥo 
ɤaɧaɥoɜ ɩo ɧaɝɪeɜaeɦoɣ ɜoɞe mɧ ɢ ɝɪeɸɳeɣ ɜoɞe mɝɪ: 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
3600


ɤɨɩɬ

hm
ɧ fW

G
m              (48) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
3600


ɤɨɩɬ

d
ɝɪ fW

G
m             (49) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

;521,0
360010000011,04,0

7,824



ɧm  
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636,0
360010000011,04,0

9,1007



ɝɪm  

 
3. Oɛɳee ɠɢɜoe ceɱeɧɢe ɤaɧaɥoɜ ɜ ɩaɤeɬe ɩo xoɞɭ ɧaɝɪeɜaeɦoɣ ɢ 

ɝɪeɸɳeɣ ɜoɞɵ (mɧ ɩɪɢɧɢɦaeɦ ɪaɜɧɵɦ 1,  mɝɪ =1) 
 

,ɤɧɧ fmf                            (50) 
 

,ɤɝɪɝɪ fmf                  (51) 

 
0011,01ɧf  = 0,0011 ɦ2, 

 
0011,01ɝɪf  = 0,0011 ɦ2; 

 
4. Ɏaɤɬɢɱecɤɢe cɤoɪocɬɢ, ɦ/c, ɝɪeɸɳeɣ ɢ ɧaɝɪeɜaeɦoɣ ɜoɞɵ: 
 

,
3600 ɝɪ

d
ɝɪ f

G
W




              (52) 

 

,
3600 ɧ

hm
ɧ f

G
W




              (53) 

 

0011,010003600

9,1007


ɝɪW  = 0,25 ɦ/c, 

 

0011,010003600

7,824


ɧW  = 0,21 ɦ/c; 

 
5. ɉoɥɭɱaeɦ ɤoɷɮɮɢɰɢeɧɬ ɬeɩɥooɬɞaɱɢ, ȼɬ/ɦ2 · ºC, oɬ ɝɪeɸɳeɣ ɜoɞɵ ɤ 

cɬeɧɤe ɩɥacɬɢɧɵ ɩɪɢ A = 0,368: 
 

   ,63,02832300016,1 73,02

1 ɝɪ
ɝɪ
ɫɪ

ɝɪ
ɫɪ WttA            (54) 

 
   73,02

1 25,05,9263,05,9228323000368,016,1   = 6884ȼɬ/ɦ2 · 
ºC; 
 

6.  Ʉoɷɮɮɢɰɢeɧɬ ɬeɩɥoɜocɩɪɢɹɬɢɹ oɬ cɬeɧɤɢ ɩɥacɬɢɧɵ ɤ ɧaɝɪeɜaeɦoɣ 
ɜoɞe 
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   ,63,02832300016,1 73,02

2 ɧ
ɧ
ɫɪ

ɧ
ɫɪ WttA            (55) 

 

       
   73,02

2 21,05,3263,05,3228323000368,016,1  = 4281,8 ȼɬ/ɦ2 · C; 
 

7.  Ʉoɷɮɮɢɰɢeɧɬ ɬeɩɥoɩeɪeɞaɱɢ, ȼɬ/ɦ2oC, ɩɪɢ β = 0,8: 
 

,
11

21 ɫɬ

ɫɬ
K









               (56) 

 

ɋ;ȼɬ/ɦ8,1812

16

001,0

8,4281

1

6884

1
8,0 2 


K   

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
8. Ɍɪeɛɭeɦaɹ ɩoɜeɪxɧocɬɶ ɧaɝɪeɜa, ɦ2, ɜoɞoɩoɞoɝɪeɜaɬeɥɹ ȽȼC: 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
ɫɪ

hm
ɬɪ

tK

Q
F


                (57) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

268,1812

52753


ɬɪF  = 1,12 ɦ2; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
9. ɉoɜeɪxɧocɬɶ ɧaɝɪeɜa oɞɧoɣ ɩɥacɬɢɧɵ ɩɥf  = 0,3 ɦ2, ɤoɥɢɱecɬɜo xoɞoɜ 

ɩo ɝɪeɸɳeɣ ɢ ɧaɝɪeɜaeɦoɣ ɜoɞe ɜ ɬeɩɥooɛɦeɧɧɢɤe: 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

,
2 ɩɥɝɪ

ɩɥɬɪ
ɝɪ fm

fF
X




               (58) 

,
2 ɩɥɧ

ɩɥɬɪ
ɧ fm

fF
X




               (59) 

3,012

3,012,1




ɝɪX  = 2,37, 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

3,012

3,012,1




ɧX  = 2,37; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ɉɪɢɧɢɦaeɦ ɩo ɝɪeɸɳeɣ ɜoɞe ɝɪX  = 3, ɩo ɧaɝɪeɜaeɦoɣ ɜoɞe ɧX  = 3. 
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10. Ⱦeɣcɬɜɢɬeɥɶɧaɹ ɩoɜeɪxɧocɬɶ ɧaɝɪeɜa, ɦ2, ɩoɞoɝɪeɜaɬeɥɹ ȽȼC: 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

  ,12 ɩɥɝɪɝɪ fXmF                        (60) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
  3,01322 F  = 1,5 ɦ2; 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
11. ɉoɬeɪɢ ɞaɜɥeɧɢɹ I cɬɭɩeɧɢ ɜoɞoɩoɞoɝɪeɜaɬeɥɹ, ɤɉa, ɩo ɝɪeɸɳeɣ ɢ 

ɧaɝɪeɜaeɦoɣ ɜoɞe ɩɪɢ   = 1; Ȼ = 4,5  ɜɵɱɢcɥɹeɦ ɩo ɮoɪɦɭɥaɦ 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

  ,08,033 75,1
ɝɪɝɪ

ɝɪ
ɫɪɝɪ XWtȻP                       (61) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
  ,08,033 75,1

ɧɧ
ɧ
ɫɪɧ ХWtȻP                        (62) 

ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ɝɞe ɝɪX , ɧX  - ɤoɥɢɱecɬɜo xoɞoɜ ɩo ɝɪeɸɳeɣ ɢ ɧaɝɪeɜaeɦoɣ ɜoɞe ɜ 
ɬeɩɥooɛɦeɧɧɢɤe; 

Wɝɪ, Wɧ - ɮaɤɬɢɱecɤɢe cɤoɪocɬɢ, ɦ/c, ɝɪeɸɳeɣ ɢ ɧaɝɪeɜaeɦoɣ ɜoɞɵ. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

  225,05,9208,0335,41 75,1  ɝɪP  = 31,52 ɤɉa, 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

  221,05,3208,0335,41 75,1  ɧP   = 26,35 ɤɉa. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

ȼ ɪeɡɭɥɶɬaɬe ɪacɱeɬa ɜ ɤaɱecɬɜe ɩoɞoɝɪeɜaɬeɥɹ ȽȼC ɩɪɢɧɢɦaeɦ 
ɬeɩɥooɛɦeɧɧɢɤ ɪaɡɛoɪɧoɣ ɤoɧcɬɪɭɤɰɢɢ c ɩɥacɬɢɧaɦɢ ɬɢɩa 0,3ɪ, ɬoɥɳɢɧoɣ 1 
ɦɦ, ɢɡ cɬaɥɢ 12x18ɇ10Ɍ, ɧa ɤoɧcoɥɶɧoɣ ɪaɦe, c ɭɩɥoɬɧɢɬeɥɶɧɵɦɢ 
ɩɪoɤɥaɞɤaɦɢ ɢɡ ɪeɡɢɧɵ ɦaɪɤɢ 4326-Ƚ (Ɍɍ 38-1051023-89). ɉoɜeɪxɧocɬɶ 
ɧaɝɪeɜa 2,1 ɦ 2.  
         ɍcɥoɜɧoe oɛoɡɧaɱeɧɢe ɬeɩɥooɛɦeɧɧɢɤa:ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ  

 Ɋ 0,3ɪ – 1 – 1,5– 1ɤ – 01 – 11  Cx = 
3

3 ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 

Cɪaɜɧeɧɢe ɩɥacɬɢɧɱaɬɵx ɬeɩɥooɛɦeɧɧɢɤoɜ c ɤoɠɭxoɬɪɭɛɱaɬɵɦɢ. 
ȼ ɚ ɪ ɜ ɵ ɚ ɦ ɚ ɩ ɬ ɫ ɱ ɵ ɚ ɚ ɜ ɚ ɜ ɢ ɜ ɢ ɚ ɜ ɜ ɢ ɜ 
Ʉoɷɮɮɢɰɢeɧɬ ɬeɩɥoɩeɪeɞaɱɢ ɜ ɩɥacɬɢɧɱaɬɵx ɬeɩɥooɛɦeɧɧɢɤax ɜ 3–4 

ɪaɡa ɛoɥɶɲe, ɱeɦ ɜ ɤoɠɭxoɬɪɭɛɧɵx, ɛɥaɝoɞaɪɹ cɩeɰɢaɥɶɧoɦɭ 
ɝoɮɪɢɪoɜaɧɧoɦɭ ɩɪoɮɢɥɸ ɩɪoɬoɱɧoɣ ɱacɬɢ ɩɥacɬɢɧɵ, oɛecɩeɱɢɜaɸɳeɦɭ 
ɜɵcoɤɭɸ cɬeɩeɧɶ ɬɭɪɛɭɥɢɡaɰɢɢ ɩoɬoɤoɜ ɬeɩɥoɧocɢɬeɥeɣ. Cooɬɜeɬcɬɜeɧɧo, 
ɩɥoɳaɞɶ ɬeɩɥoɩeɪeɞaɸɳeɣ ɩoɜeɪxɧocɬɢ ɬeɩɥooɛɦeɧɧɢɤoɜ ɜ 3–4 ɪaɡa 
ɦeɧɶɲe, ɱeɦ ɤoɠɭxoɬɪɭɛɧɵx. ȼɵcoɤaɹ ɪeɦoɧɬoɩɪɢɝoɞɧocɬɶ: ɜ oɬɥɢɱɢe oɬ 
ɤoɠɭxoɬɪɭɛɧɵx oɧɢ ɥeɝɤo ɪaɡɛɢɪaɸɬcɹ ɢ ɛɵcɬɪo ɱɢcɬɹɬcɹ. Ƚɢɛɤocɬɶ: ɜ 
cɥɭɱae ɧeoɛxoɞɢɦocɬɢ ɩɥoɳaɞɶ ɩoɜeɪxɧocɬɢ ɬeɩɥooɛɦeɧa ɜ ɩɥacɬɢɧɱaɬoɦ 
ɬeɩɥooɛɦeɧɧɢɤe ɦoɠeɬ ɛɵɬɶ ɥeɝɤo ɭɦeɧɶɲeɧa ɢɥɢ ɭɜeɥɢɱeɧa ɩɪocɬɵɦ 
ɞoɛaɜɥeɧɢeɦ ɢɥɢ ɭɛaɜɥeɧɢeɦ ɩɥacɬɢɧ ɩɪɢ ɧeoɛxoɞɢɦocɬɢ. 
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