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ABSTRACT 

  

The graduation project of___Rusakov Maksim Aleksandrovich________ 

                                                          (first name, surname) 

The theme: A trout deep processing workshop in a trout farm in the village of 

Maina on 17 km of the Sayanogorsk – Cheryomushki highway. 

The relevance of the work and its importance: The relevance of the construction of 

a deep processing workshop in the Republic of Khakassia is due to the presence of fishing 

sites on the territory of the republic at the Krasnoyarsk and Sayano-Shushensk reservoirs. 

It is important to develop the production of fish processing enterprises in the territory of 

the Republic of Khakassia in order to minimize the time between catching fish and 

processing it. This will preserve the quality of products and increase their competitiveness 

in the market, help increase the production and export of fish products, which in turn 

contributes to the development of the region's economy and improve the well-being of 

the local population.           

 Calculations carried out in the explanatory note: thermal engineering calculation, 

calculation of the frame, calculation of the foundation, calculation of emissions of 

pollutants from welding, calculation of emissions of pollutants from paint and varnish 

works, calculation of emissions of pollutants from motor transport and construction 

machinery.          

Usage of computer: In all sections of the graduation project including the execution 

of the explanatory note and graphical part the computer standard and special engineering 

programs are used: Microsoft Office Word 2016, Microsoft Office Excel 2016, 

ArchiCAD 25, Grand Smeta. 

The development of environmental conservation activities: The calculation of 

emissions into the atmosphere caused by a variety of impacts is made, the use of eco-

friendly materials is provided in the work, as well as planting of greenery and improving 

the territory. 

Quality of execution: The explanatory note and drawings are made with high 

quality on a computer. Printing work is done on a laser printer with color prints for better 

visibility. 

Presentation of results: The results of this work are set out in sequence; they are 

specific and cover all stages of construction. 

Degree of the authorship: The content of the graduation work is developed by the 

author independently. 
  

  

  

The author of the graduation project  ______________          Rusakov M. A.  

Signature                  (first name, surname) 

  

  

Project supervisor                           Shibaeva G. N.   
                                                                        Signature               (first name, surname) 
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&a><@ o5Da;o@, 6 CDo@OL?eAAOI Je?SI Aa FeDD<FoD<< $eECG5?<>< )a>aE<S 
6O?a6?<6aeFES o>o?o 700 FoAA DO5O 6 7o8, >oFoDaS 8o?:Aa 5OFP E6oe6De@eAAo 

o5Da5oFaAa, Fa> >a> S6?SeFES E>oDoCoDFSM<@ES CDo8G>Fo@, Fo Aa<5o?ee 

Je?eEoo5Da;AO= ECoEo5 ee <ECo?P;o6aA<S – QFo CeDeDa5oF>a CDa>F<KeE>< Aa @eEFe.  

#Doe>F<DGe@O= JeI EFDo<FES 6 AeCoEDe8EF6eAAo= 5?<;oEF< oF CGA>Fa 

Da;@eMeA<S DO5oCDo@OE?o6OI GKaEF>o6 %aSAo-,GLeAE>o7B 6o8oIDaA<?<M4, KFo 

;AaK<Fe?PAo EA<:aeF EFo<@oEFP CeDeDa5oF>< < G6e?<Ke6aeF JeAAoEFP 8aAAo7o 

DeEGDEa.  

*e?PR 5a>a?a6DE>o= Da5oFO S6?SeFES CDoe>F<Do6aA<e CDo@OL?eAAo7o 

o5Ne>Fa 6 EooF6eFEF6<< E FDe5o6aA<S@< 5e;oCaEAoEF< He8eDa?PAo7o ;a>oAa 

«&eIA<KeE><= De7?a@eAF o 5e;oCaEAoEF< ;8aA<= < EooDG:eA<=», a Fa>:e 

ECeJ<a?<;<Do6aAAOI 8e=EF6GRM<I AoD@. 
�a8aK< 5a>a?a6DE>o= Da5oFO:  
-Da;Da5oFaFP 7eAeDa?PAO= C?aA, o5Ne@Ao-C?aA<Do6oKAoe < >oAEFDG>F<6Aoe 

DeLeA<S, HGA>J<oAa?PAO= CDoJeEE, 6OCo?A<FP FeC?oFeIA<KeE><= DaEKeF 
o7Da:8aRM<I >oAEFDG>J<=;  

-DaEEK<FaFP Q?e@eAF >aD>aEa;  

-6OCo?A<FP aAa?<; <A:eAeDAo–7eo?o7<KeE><I GE?o6<= C?oMa8>< 
EFDo<Fe?PEF6a < CDo<;6eEF< DaEKeF HGA8a@eAFa;  

- Co8o5DaFP 7DG;o;aI6aFAOe < @oAFa:AOe CD<ECoEo5?eA<S, oCDe8e?<FP o5Ne@ 
Da5oF < CDo<;6eEF< >a?P>G?SJ<R FDG8o6OI ;aFDaF;  

-6OCo?A<FP DaEKeF 6O5DoEo6 ;a7DS;ASRM<I 6eMeEF6 oF 6<8o6 Da5o oJeA<FP 
6o;8e=EF6<e o5Ne>Fa EFDo<Fe?PEF6a Aa o>DG:aRMGR EDe8G;  

- oCDe8e?<FP FDe5o6aA<S 5e;oCaEAoEF< GE?o6<= FDG8a CD< EFDo<Fe?PEF6e 

o5Ne>Fa;  

- oCDe8e?<FP E@eFAGR EFo<@oEFP o5MeEFDo<Fe?PAOI Da5oF. 
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1. A@E8Be:BC@=o-AB@o8Be;L=K9 @a78e; 

1.1. %a@a:Be@8AB8:a @a9o=a 8 ?;oIa8:8 AB@o8Be;LAB6a 

#?oMa8>a EFDo<Fe?PEF6a AaIo8<FES 6 C.  a=Aa Aa 17 >@ a6Fo8oDo7< 
%aSAo7oDE> – +eDe@GL><. #?oMa8P GKaEF>a ;aEFDo=>< EoEFa6?SeF 13 903 @2.  

$aECo?o:eA<e GKaEF>a Aa >aDFe CDe8EFa6?eAo Aa D<EGA>e 1.1 

 
$<EGAo> 1.1 – $aECo?o:eA<e C?oMa8>< EFDo<Fe?PEF6a 

�eo7DaH<KeE>oe Co?o:eA<e: Da=oA C.  a=Aa DaECo?o:eA Aa ?e6o@ 5eDe7G 
De>< EA<Ee=, Aa DaEEFoSA<< 10 >@ oF 7. %aSAo7oDE> < 16 >@ oF C. +eDё@GL>< 6 
7oDAo-Fae:Ao= ;oAe.  

�?<@aF: De;>o->oAF<AeAFa?PAO= E Io?o8Ao= ;<@o=, :aD><@ ?eFo@ < De;>o= 
E@eAo= Fe@CeDaFGD 6 FeKeA<< EGFo>. AF@oEHeDAOe oEa8>< 6 EDe8Ae@ EoEFa6?SRF 
288 @@, 50-60% <; >oFoDOI 6OCa8aRF 6 FeC?oe 6De@S 7o8a. #De<@GMeEF6eAAoe 

AaCDa6?eA<e 6eFDo6 – R7o-;aCa8Aoe. %De8Ae@eESKAaS Fe@CeDaFGDa 6o;8GIa -19,1 ℃ - SA6aDP, +18,8 ℃  – <R?P. 
)aDa>FeD<EF<>a ;8aA<S: 
�?aEE – �%-2 (CD<?o:eA<e A [20]); 

%FeCeAP 8o?7o6eKAoEF< – II (8o 50 ?eF) [20]; 
'Do6eAP oF6eFEF6eAAoEF< – AoD@a?PAO= (EFaFPS 4, CGA>F 7 [20]); 
%FeCeAP o7AeEFo=>oEF< – III (Fa5?<Ja 21 [10]). 

%FDo<Fe?PEF6o 6e8eFES 6 CeD6o@ >?<@aF<KeE>o@ Da=oAe, Co8Da=oA I�. �oAa 

6?a:AoEF< EGIaS (CD<?o:eA<e � [3]) �?<@aF<KeE><e CaDa@eFDO (Fa5?<Je 3.1 [2]), 

Co 7oDo8G A5a>aA (>a> Aa<5o?ee 5?<;>o DaECo?o:eAAO= 7oDo8 <; EC<E>a, 

CDe8EFa6?eAAOI 6 Fa5?<Je): 

- &e@CeDaFGDa Aa<5o?ee Io?o8Ao= CSF<8Ae6>< E o5eECeKeAAoEFPR 0,92 
EoEFa6?SeF t5 = - 39°%; [2]  

- %De8ASS Fe@CeDaFGDa oFoC<Fe?PAo7o CeD<o8a CD< EDe8Ae= EGFoKAo= 
Fe@CeDaFGDe 6o;8GIa f 8°% CD<A<@aeFES Da6AO@ toт= -7,9°%; [2]  

- #Do8o?:<Fe?PAoEFP oFoC<Fe?PAo7o CeD<o8a EoEFa6?SeF zoт= 224 
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EGF.[2] ; 
- %e=E@<KAoEFP Da=oAa E 10% EFeCeAPR Ee=E@<KeE>o= oCaEAoEF< 6 

FeKeA<< 50 ?eF – 7 5a??o6 (CD<?o:eA<e A [14]);  

- %Ae7o6o= Da=oA - II (CD<?o:eA<e E, >aDFa 1 [20]); 

- �eFDo6o= Da=oA – III (CD<?o:eA<e E, >aDFa 2 [2]). 

 

1.2.   eHe=8e 7e=e@a;L=o7o ?;a=a 

%FDG>FGDa < DaECo?o:eA<S ;aEFDo=>< 7eAeDa?PAo7o C?aAa 5O?< 6OCo?AeAO 6 
EooF6eFEF6<e E [4]. 

 'KaEFo> o5Ne>Fa EFDo<Fe?PEF6a E?o:Ao= HoD@O, o5Me= C?oMa8PR 13 903 @2. 

�?a6AO= 6Ne;8 Aa FeDD<FoD<R ;a6o8a oEGMeEF6?SeFES E R7o-;aCa8Ao7o 

AaCDa6?eA<S, Eo EFoDoAO a6Fo8oDo7< De7<oAa?PAo7o Aa;AaKeA<S $411 %aSAo7oDE> – 
+eDe@GL><. 

!a FeDD<FoD<< GKaEF>a DaECo?a7aRFES:  

*eI 7?G5o>o= CeDeDa5oF>< HoDe?<; 

(<D@eAAO= @a7a;<A HoDe?e6o7o Io;S=EF6a; 

A8@<A<EFDaF<6Ao-5OFo6o= >oDCGE; 
2 �##; 

2 CaD>o6>< 8?S ?e7>o6OI a6Fo@o5<?e=, o5Me= C?oMa8PR 420 @2; 

!a5?R8aFe?PAaS 6OL>a; 

%>?a8. 

,<D<Aa a6Fo@o5<?PAOI 8oDo7 EoEFa6?SeF 7 @ 8?S 7?a6AOI < 5,5 @ 8?S 
6FoDoEFeCeAAOI. 

&eIA<>o-Q>oAo@<KeE><e Co>a;aFe?< CDe8EFa6?eAO 6 Fa5?<Je 1.1: 

&a5?<Ja 1.1- &eIA<>o- Q>oAo@<KeE><e Co>a;aFe?< 7eAeDa?PAo7o C?aAa 

!o<e@ !a8<e=o6a=8e �;oIa8L, <2 

1 #?oMa8P GKaEF>a 13 903 

2 #?oMa8P ;aEFDo=>< 2 818 

3 #?oMa8P o;e?eAeA<S 4 062 

4 #?oMa8P aEHa?PF<Do6aAAo7o Co>DOF<S 7 023 

5 #?oFAoEFP ;aEFDo=>< 21% 

 

�?S oCDe8e?eA<S AaCDa6?eA<S 7oECo8EF6GRM<I 6eFDo6 < CDa6<?PAo= 
oD<eAF<Do6>< ;8aA<S Aa GKaEF>e, 5O?a <ECo?P;o6aAa Do;a 6eFDo6.  

�?S C.  a=Aa, 5O?a <ECo?P;o6aAa Do;a 6eFDo6 5?<:a=Le7o 7oDo8a (7oDo8 
A5a>aA). �aAAOe Co AaCDa6?eA<R 6eFDo6 CDe8EFa6?eAO 6 Fa5?<Je 1.2 < 1.3.  
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&a5?<Ja 1.2 – )aDa>FeD<EF<>a AaCDa6?eA<S, E>oDoEF< < Co6FoDSe@oEF< 6eFDa 

6 A5a>aAe ;a SA6aDP 
!aCDa6?eA<e % %-� � 2-� 2 2-� � %-� 

#o6FoDSe@oEFP < E>oDoEFP 
6eFDa 6 % EooFAoLeA<< 19 1 1 7 15 36 11 10 

 

&a5?<Ja 1.3 – )aDa>FeD<EF<>a AaCDa6?eA<S, E>oDoEF< < Co6FoDSe@oEF< 6eFDa 

6 A5a>aAe ;a <R?P 
!aCDa6?eA<e % %-� � 2-� 2 2-� � %-� 

#o6FoDSe@oEFP < E>oDoEFP 
6eFDa 6 % EooFAoLeA<< 29 8 6 8 15 17 10 7 

 
$<EGAo> 1.2 – $o;a 6eFDo6 

#oEFDoeAAaS Do;a 6eFDo6 (D<EGAo> 1.2) 8?S 8aAAo7o Da=oAa EFDo<Fe?PEF6a 

Co>a;O6aeF, KFo CDeo5?a8aRM<@ AaCDa6?eA<e@ 6eFDa S6?SeFES R7o-;aCa8Aoe 6 
SA6aDe < Ee6eDAoe 6 <R?e. 

 

1.3. $C=:F8o=a;L=K9 ?@oFeAA  
*eI CDe8Aa;AaKeA 8?S 7?G5o>o= CeDeDa5oF>< HoDe?< E Co?GKeA<e@ 

E?e8GRM<I CDo8G>Fo6: 
- (oDe?P oI?a:8eAAaS 
- (oDe?P ;a@oDo:eAAaS 
- (<?e HoDe?< oI?a:8eAAoe 
- (oDe?P Io?o8Ao7o/7oDSKe7o >oCKeA<S 
- (oDe?P 6S?eAAaS < EGLeAaS (Je?aS < E?a=EO) 
- (oDe?P E?a5oEo?eAaS 6 6a>GG@Ao= GCa>o6>e 
- (oDe?P CDSAo7o CoEo?a 
- #o?GHa5D<>aFO (HaDL HoDe?e6O=, EFe=> HoDe?<, H<?e) 
- #DeEeD6O DO5AOe 
- �oAEeD6O DO5AOe 
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%Ie@a HGA>J<oAa?PAo7o CDoJeEEa JeIa 7?G5o>o= CeDeDa5oF>< HoDe?< 
CDe8EFa6?eAa Aa D<EGA>e 1.3 

 
$<EGAo> 1.3 %Ie@a HGA>J<oAa?PAo7o CDoJeEEa JeIa 

 

1.4. O5Je<=o-?;a=8@o6oG=oe @eHe=8e 

*eI CeDeDa5oF>< HoDe?< CDoEFo= HoD@O - CDS@oG7o?PA<>. �8aA<e 

o8AoQFa:Aoe, FDeICDo?eFAoe <; @9F4??<K9E>B7B >4D>4E4 E o7Da:8aRM<@< 
>oAEFDG>J<S@< <; EQA86<K-CaAe?e=. �6a CDo?eFa L<D<Ao=12 @, < o8<A Da6eA 6 @, 
La7 >o?oAA 6 @. 

$a;@eDO ;8aA<S 6 C?aAe 30I54 @. �OEoFa ;8aA<S 8,78 @. AAF<Ee=E@<KAOe L6O 
8oCGE>aeFES Ae GEFDa<6aFP Fa> >a> ;8aA<e CDoEFo= HoD@O, o8AoQFa:Aoe, 

Ee=E@<KAoEFP Da=oAa EFDo<Fe?PEF6a 7 5a??o6 (CD<?. A [14]). 

�DGCCa oEAo6AOI CDo<;6o8EF6eAAOI CDoJeEEo6 Co EaA<FaDAO@ 
IaDa>FeD<EF<>a@ – I6. 

� CDoe>F<DGe@o@ ;a6o8e CDe8GE@oFDeAO E?e8GRM<e Co@eMeA<S: GKaEFo> 
CD<e@>< < EoDF<Do6>< EODPS; GKaEFo> ;aEo?a; Io?o8<?PAaS >a@eDa IDaAeA<S 
7oFo6o= CDo8G>J<<; FeIAo?o7<KeE><= GKaEFo>; oF8e?eA<e 6a>GG@Ao= GCa>o6><; 
Io?o8<?PAoe oF8e?eA<e; oF8e?eA<e Co?GHa5D<>aFo6; oF8e?eA<e CDeEeD6o6; 
oF8e?eA<e >oAEeD6o6; >oCF<?PAoe oF8e?eA<e; E>?a8 EODPS; E>?a8 <A6eAFaDS; 
GKaEFo> GCa>o6><; GKaEFo> IDaAeA<S ;a@oDo:eAAo= DO5O; GKaEFo> IDaAeA<S 
oI?a:8eAAo= DO5O; ?a5oDaFoD<S; @G:E><e < :eAE><e EaAG;?O. 

OEAo6Ao= 6Io8 6 ;8aA<e ;a6o8a oEGMeEF6?SeFES KeDe; FeC?O= CeDeIo8, 
E6S;aAAO= E A��. �?S Q6a>GaJ<< Co ;8aA<R ;a6o8a Da;@eMeAo KeFODe 6OIo8a, 86a 

<; >oFoDOI o5oDG8o6aAO Fa@5GDa@<. �?S 6<?oKAOI-Co7DG;K<>o6 CDe8GE@oFDeAO 3 
6Ne;8a/6Oe;8a: Aa GKaEF>e CD<ё@>< EODPS, IDaAeA<S < 6a>GG@Ao= GCa>o6><. 
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)aDa>FeD<EF<>a ;8aA<S: 

�?aEE – �%-2 (CD<?o:eA<e A [9]); 

%FeCeAP 8o?7o6eKAoEF< – II (8o 50 ?eF) [9]; 
'Do6eAP oF6eFEF6eAAoEF< – AoD@a?PAO= (EFaFPS 4, CGA>F 7 [9]); 
%FeCeAP o7AeEFo=>oEF< – III (Fa5?<Ja 21 [9]). 

 

1.5. �o=AB@C:B86=Ke @eHe=8O  
#Doe>F<DGe@oe ;8aA<e JeIa 7?G5o>o= CeDeDa5oF>< HoDe?< <@eeF >aD>aEAGR 

>oAEFDG>F<6AGR EIe@G, 6OCo?AeAAGR <; @eFa??o>oAEFDG>J<=. �8aA<e <@eeF 86a 

CDo?eFa Co 12 @ < o8<A 6@, La7 >o?oAA EoEFa6?SeF 6@. 
�oAEFDG>F<6AOe Q?e@eAFO ;8aA<S: 
�o?oAAO EFa?PAOe, EoEFa6Ao7o EeKeA<S; 
�a?>< EFa?PAOe, 7?a6AaS 5a?>a EoEFa6Ao7o EeKeA<S, 6FoDoEFeCeAAaS 5a?>a < 

5a?>a AaEF<?a 40�2 < 18�2 EooF6eFEF6eAAo. 

O7Da:8eA<S EFeAo6Oe 6OCo?AeAO <; EQA86<K–CaAe?e= Fo?M<Ao= 150 @@, 
o7Da:8eA<S >Do6e?PAOe 6OCo?AeAO <; EQA86<K–CaAe?e= Fo?M<Ao= 200 @@; 

O>Aa <; #�)-CDoH<?e= E 86o=AO@ EFe>?oCa>eFo@  

�oDoFa CDe8GE@oFDeAO Da;@eDo@ 4,0I4,0 @. 
�6eD< AaDG:AOe < 6AGFDeAA<e <; #�)-CDoH<?e= 900I2100 <; EFa?PAOI 

CDoH<?e= 1500I2100 6 EooF6eFEF6<< E FDe5o6aA<S@< [7], [8] < [11]. 

 

1.6. "e?;oBeE=8GeA:89 @aAGeB 

OEAo6AaS Je?P FeC?oFeIA<KeE>o7o DaEKeFa – oCDe8e?eA<e Fo?M<AO EFeA < 
CeDe>DOF<= <EIo8S <; GE?o6<S E5eDe:eA<S FeC?o6o= QAeD7<<. 

&De5Ge@oe FeC?o6oe EoCDoF<6?eA<e oCDe8e?SeFES Co HoD@G?e (Fa5?. 3 [3]): 

R0 = a ∙ �%O# + b,                                                                                                       (1.1)  

78e �%O# – 7Da8GEo-EGF>< oFoC<Fe?PAo7o CeD<o8a, °%∙EGF/7o8, 8?S 
>oA>DeFAo7o CGA>Fa;  

a, b – >oQHH<J<eAFO, ;AaKeA<S >oFoDOI E?e8GeF CD<A<@aFP Co 8aAAO@ Fa5?. 
3 [3] 8?S EooF6eFEF6GRM<I 7DGCC ;8aA<= (a = 0,0002; b = 1).  

�%O# = (t6 - toF) ∙  zoF,                                                                                                                        (1.2) 

78e t6 – DaEKeFAaS Fe@CeDaFGDa 6AGFDeAAe7o 6o;8GIa ;8aA<S, °%, CD<A<@ae@aS CD< 
DaEKeFe o7Da:8aRM<I >oAEFDG>J<= 7DGCC ;8aA<= G>a;aAAOI Co Fa5?<Ja@ 1-3 [3]. 

#D<A<@ae@ Da6AO@ t6 = +18°%. 

!a=8e@ Aeo5Io8<@GR Fo?M<AG GFeC?<Fe?S, DeL<6 GDa6AeA<e  

 R0 = 
1ÿĀ + 1ÿĀ + ∑þÿ                                                                                         (1.3) 

78e ÿĀ - >oQHH<J<eAF FeC?ooF8aK< 6AGFDeAAe= Co6eDIAoEF< o7Da:8aRMe= 
>oAEFDG>J<<, �F/(@2 ·°%), CD<A<@ae@O= Co Fa5?<Je 4 [3], ÿĀ = 8.7;  ÿĀ - >oQHH<J<eAF FeC?ooF8aK< AaDG:Ao= Co6eDIAoEF< o7Da:8aRMe= 
>oAEFDG>J<<, �F/(@2 ·°%), CD<A<@ae@O= Co Fa5?<Je 6 [3], ÿĀ = 23;  þÿ  – FeD@<KeE>oe EoCDoF<6?eA<e oF8e?PAo7o i-7o E?oS o7Da:8aRMe= 
>oAEFDG>J<<, @2 ·°%/�F, oCDe8e?Se@oe Co HoD@G?e 6.6 [3]:  
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þÿ  = 
Ā���                                                                                                              (1.4) 

78e Āÿ– Fo?M<Aa i-7o E?oS >oAEFDG>J<<, @; �ÿ – DaEKeFAaS FeC?oCDo6o8AoEFP @aFeD<a?a i-7o E?oS >oAEFDG>J<<, �F/(@2 

·°%), CD<A<@ae@O= Co Fa5?<Je &.1 CD<?o:eA<S & [3].  
&eC?oFeIA<KeE><e DaEKeFO 8?S o7Da:8aRMe= >oAEFDG>J<< EFeAO < >Do6?< 

CDe8EFa6?eAO 6 CD<?o:eA<< A CoSEA<Fe?PAo= ;aC<E><. #o De;G?PFaFa@ 
FeC?oFeIA<KeE>o7o DaEKeFa Fo?M<Aa o7AeEFo=>o7o @<AeDa?o6aFAo7o GFeC?<Fe?S 
8?S EFeAO EoEFa6<?a 150 @@, 8?S >Do6?< 200@@. 

 

1.7. !a@C6=aO 8 6=CB@e==OO oB8e;:a 

!aDG:AOe < 6AGFDeAA<e EFeAO 6OCo?AeAO <; EQA86<K-CaAe?e= oFFeA>o6: 
RAL 2000, RAL 7036, < RAL 7047, RAL 7040, RAL 502 EooF6eFEF6eAAo, 

CeDe7oDo8>< <; EQA86<K-CaAe?e= 8?S o5eECeKeA<S ?GKLe= 7<8Do- < ;6G>o<;o?SJ<< 
@e:8G Da;?<KAO@< GKaEF>a@< CDo<;6o8EF6a. 

#o? 5eFoAAO= Co 7DGAFG, 6 JeIaI >oAEFDG>J<S 8oCo?ASeFES Aa?<6AO@ Co?o@ 
Aa Co?<@eDJe@eAFAo= oEAo6e, 6 EaAG;?aI >eDa@B7D4A<FAB= C?<F>o= E 
AeE>o?P;SM<@ Co>DOF<e@. 

�6eD< <; a?R@<A<e6o7o CDoH<?S ;a6o8E>o= o>DaE>< 
�oDoFa @eFa??<KeE><e ;a6o8E>o= o>DaE>< RAL 2000 

O>Aa < Fa@5GDO 6OCo?AeAO <; #�)-CDoH<?S, a?R@<A<e6Oe E 86o=AO@ 
EFe>?oCa>eFo@. 

 

1.8. �@oB86o?o6a@=Ke B@e5o6a=8O 

*e?PR Eo;8aA<S E<EFe@O o5eECeKeA<S Co:aDAo= 5e;oCaEAoEF< o5Ne>Fa 

;aM<FO S6?SeFES CDe8oF6DaMeA<e Co:aDa, o5eECeKeA<e 5e;oCaEAoEF< ?R8e= < 
;aM<Fa <@GMeEF6a CD< Co:aDe.  

�8aA<e JeIa Co >?aEEG HGA>J<oAa?PAo= oCaEAoEF< oFAoE<FES > >?aEEG – (5.1 
(CDo<;6o8EF6eAAOe ;8aA<S, EooDG:eA<S, CDo<;6o8EF6eAAOe < ?a5oDaFoD<<, 
@aEFeDE><e) Eo7?aEAo EFaFPe 32 [10]. 

� >aKeEF6e E<EFe@O Co:aDAo= 5e;oCaEAoEF< JeIa CD<@eASeFES [10]: 

- O5Ne@Ao-C?aA<Do6oKAOe DeLeA<S < EDe8EF6a, o7DaA<K<6aRM<e 

DaECDoEFDaAeA<e Co:aDa ;a CDe8e?O oKa7a (EFeAO, CeDe7oDo8><, 86eD< < F.8); 
- 'EFDo=EF6o Q6a>GaJ<oAAOI CGFe= (6 ;8aA<< CDe8GE@oFDeAO KeFODe 

Q6a>GaJ<oAAOe 6OIo8a); 

- 'EFDo=EF6o E<EFe@ o5AaDG:eA<S Co:aDa (CD<@eAeA<e Co:aDAo= 
E<7Aa?<;aJ<<), E<EFe@ oCo6eMeA<S < GCDa6?eA<S Q6a>GaJ<e= ?R8e= CD< Co:aDe; 

- #D<@eAeA<e oEAo6AOI EFDo<Fe?PAOI >oAEFDG>J<= <; AeE7oDae@OI 
@aFeD<a?o6 E AG?e6O@ CDe8e?o@ DaECDoEFDaAeA<S o7AS; 

- !a FeDD<FoD<< CDo<;6o8EF6a GEFaAo6?eAo 2 Co:aDAOI 7<8DaAFa, 

CDe8Aa;AaKeAAOI 8?S FGLeA<S Co:aDa, 6 E?GKae DaECDoEFDaAeA<S e7o Co 6Ee@G 
>o@C?e>EG <?< FeDD<FoD<< o5Ne>Fa; 
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2. �o=AB@C:B86=K9 @a78e; 

2.1.  aAGeB :a@:aAa 

2.1.1. �AEo8=Ke 8a==Ke 8;O @aAGeBa 5a;:8 

 aFeD<a? – %255 (Fa5?<Ja �.3 [5]);  
OF@eF>a 6eDIa AaEF<?a, @ – 7,688; 

#o?e;AaS Aa7DG;>a Aa AaEF<?, >!/@2 – 13.8; 

�o?<KeEF6o CDo?eFo6 – 3; 

#Do?eF 7?a6Ao= 5a?><, @ – 12 < 6; 
,a7 >o?oAA, @ – 6; 

�o?<KeEF6o La7o6 >o?oAA – 10; 

#?oFAoEFP ;aM<FAo7o E?oS, >7/>G5.@ – 1200 

&o?M<Aa ;aM<FAo7o E?oS, @@ – 209 

 

2.1.2. !a7=aGe=8e <aBe@8a;a 8;O :o=AB@C:F89 5a;oG=o9 ?;oIa8:8 

!a;AaKeA<e @aFeD<a?a 8?S 5a?o>: 
%o7?aEAo E CD<?. � [5] 5a?>< AaEF<?a, 7?a6AOe < 6FoDoEFeCeAAOe 5a?>< 

oFAoESFES >o 2 7DGCCe >oAEFDG>J<=. 
�a DaEKeFAGR Fe@CeDaFGDG 6 Da=oAe EFDo<Fe?PEF6a E?e8GeF CD<A<@aFP 

Fe@CeDaFGDG AaDG:Ao7o 6o;8GIa Aa<5o?ee Io?o8AOI EGFo> o5eECeKeAAoEFPR 0.98, 
oCDe8e?eAAGR Eo7?aEAo Fa5?. 3.1 %# 131.13330.2020 %FDo<Fe?PAaS >?<@aFo?o7<S 
[2]. 

�?S 7. A5a>aA, $), Fe@CeDaFGDa AaDG:Ao7o 6o;8GIa Aa<5o?ee Io?o8AOI EGFo> 
o5eECeKeAAoEFPR 0.98 EoEFa6?SeF -41o% (Fa5?. 3.1 [2]). 

'8aDAaS 6S;>oEFP EFa?< E Ryn 290 !/>6.@@ 8?S DaEKeFAo= Fe@CeDaFGDO @<AGE 
41o% < 6OLe < 8?S 7DGCC >oAEFDG>J<= 1, 2, 3 AoD@<DGeFES Fo?P>o 8?S Fe@CeDaFGDO 
+20o% < EoEFa6?SeF 34 �:/>6.E@ (Fa5?. �.1 [5]). 

&De5o6aA<S Co I<@<KeE>o@G EoEFa6G 8?S EFa?< E Ryn ˂ 290 !/@@2: % Ae 5o?ee 

0.22%, $ Ae 5o?ee 0.040%, S Ae 5o?ee 0.025% (Fa5?. �.2 [5]). 

)<@<KeE><= EoEFa6 EFa?< G>a;aA 6 Fa5?. 1 �O%& 27772-2015 #Do>aF 8?S 
EFDo<Fe?PAOI EFa?PAOI >oAEFDG>J<=. O5M<e FeIA<KeE><e GE?o6<S (E #oCDa6>a@<) 
[12]. 

 % GKeFo@ 8aAAOI Fa5?. 2 [12] Aa;AaKaR EFa?P 8?S 5a?>< AaEF<?a < 
6FoDoEFeCeAAo= %245 Fo?M<Ao= oF 2 8o 20 @@ (Fa5?. 4 [12]). 

�?S EFa?< %245 (Fa5?. �.3 [5]): 

Ryn = 245 H/>6.@@ 

Run = 370 H/>6.@@ 

Ry = 240 H/>6.@@ 

Ru = 360 H/>6.@@ 

Rs = 0.58 Ry = 0.58  240 = 139.2 H/>6.@@ (Fa5?. 2 [5]). 

% GKeFo@ 8aAAOI Fa5?. 2 [12] Aa;AaKaR EFa?P 8?S 7?a6Ao= 5a?>< %255 
Fo?M<Ao= oF 20 8o 40 @@ (Fa5?. 4 [12]). 

�?S EFa?< %255 (Fa5?. �.3 [5]): 

Ryn = 235 H/>6.@@ 

Run = 370 H/>6.@@ 
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Ry = 225 H/>6.@@ 

Ru = 350 H/>6.@@ 

Rs = 0.58 Ry = 0.58  225 = 130.5 H/>6.@@ (Fa5?. 2 [5]). 

 

2.1.3.  aAGeB =aAB8;a 

2.1.3.1. !5o@ =a7@C7:8 =a =aAB8;, =a7=aGe=8e @aAGeB=o9 AEe<K 8 
=a7=aGe=8e Bo;I8=K =aAB8;a 

�?S DaEKeFa AaEF<?a Aeo5Io8<@o Eo5DaFP Aa7DG;>G Aa 1 <2 AaEF<?a, 

CDe86aD<Fe?PAo CD<AS6 e7o Fo?M<AG Da6Ao= 6 @@. 
&a5?<Ja 2.1 – %5oD Aa7DG;>< Aa 1 <2 AaEF<?a. 

!a8<e=o6a=8e 
!o@<aB86=aO 
=a7@C7:a �=, кН<� 

�oMDD8F8e=B 
=a8e6=oAB8 ?o 

=a7@C7:e�ÿ 

 aAGeB=aO 
=a7@C7:a �@, кН<� 

1.#o?e;AaS Aa7DG;>a 13.8 
1.3 

(Fa5?. 7.1 [20]) 17.94 

2.�aM<FAO= E?o= ÿ7.A = 1200 к7<3 Ă = 140 << = 0.14 < 

168 к7<2 1.68 кН<2  

1.3 

(Fa5?. 7.1 [20]) 1.82 

3.%o5EF6eAAO= 6eE AaEF<?a ÿ = 7850 к7<3 Ă = 6<< = 0.006 < 

47.1 к7<3 0.471 кН<2  

1.05 

 (Fa5?. 7.1 [20]) 0.495 

�Fo7o: ∑ 15.67  ∑ 20.25 

�EIo8S <; 6e?<K<AO DaEKeFAo= Aa7DG;>< Da6Ao= 22.6 >!/@2 Aa;AaKae@ 
Fo?M<AG AaEF<?a 8 @@. 

 

&a5?<Ja 2.2 – %5oD Aa7DG;>< Aa 1 <2 AaEF<?a Fo?M<Ao= 8 @@. 

!a8<e=o6a=8e 
!o@<aB86=aO 
=a7@C7:a �=, кН<� 

�oMDD8F8e=B 
=a8e6=oAB8 
=a7@C7:8 �ÿ 

 aAGeB=aO 
=a7@C7:a �@, кН<� 

1.#o?e;AaS Aa7DG;>a 
13.8 

1.3 

(Fa5?. 7.1 [20]) 17.94 

2.�aM<FAO= E?o= ÿ7.A = 1200 к7<3 Ă = 140 << = 0.14 < 

168 к7<2 1.68 кН<2  

1.3 

(Fa5?. 7.1 [20]) 1.82 

3.%o5EF6eAAO= 6eE AaEF<?a ÿ = 7850 к7<3 Ă = 8 << = 0.008 < 

62.8 к7<3 0.628 кН<2  

1.05 

(Fa5?. 7.1 [20]) 
0.659 

�Fo7o: ∑ 14.83  ∑ 20.42 

 

�?S 8a?PAe=Le7o DaEKeFa Aa;AaKaR DaEKeFAGR EIe@G GE?o6Ao= 5a?>< AaEF<?a 

L<D<Ao= 1 @ (D<E. 2.1). 



14 

 

 
$<EGAo> 2.1 – $aEKeFAaS EIe@a GE?o6Ao= 5a?>< AaEF<?a: ÿ= – AoD@aF<6AaS 

Aa7DG;>a, ÿ@ – DaEKeFAaS Aa7DG;>a. 

$aEKёFAaS EIe@a GE?o6Ao= 5a?>< AaEF<?a CDe8EFa6?SeF Eo5o= EFaF<KeE>< 
oCDe8e?<@GR 5e;>oAEo?PAGR LaDA<DAo oCeDFGR Da;De;AGR 5a?>G E Da6Ao@eDAo 

DaECDe8e?eAAo= Aa7DG;>o=. 
 

2.1.4.  aAGeB 5a;:8 =aAB8;a 

2.1.4.1. !5o@ =a7@C7:8 =a 5a;:C =aAB8;a, =a7=aGe=8e @aAGeB=o9 
AEe<K 8 ABaB8GeA:89 @aAGeB 

�?S DaEKeFa 5a?>< AaEF<?a Aeo5Io8<@o Eo5DaFP Aa7DG;>G oF 6OLe?e:aM<I 
>oAEFDG>J<= < Aa;AaK<FP DaEKeFAGR EIe@G.  

%5oD Aa7DG;>< Aa 5a?>G AaEF<?a 5e; GKeFa ee Eo5EF6eAAo7o 6eEa: ÿ�Н= = ∑ ÿ= ∙ ÿ ∙ ÿn = 16.47 ∙ 1 ∙ 1 = 16.47 кН< = 0.165 кНA<  q�Н@ = ∑ ÿ@ ∙ ÿ ∙ ÿn = 20.42 ∙ 1 ∙ 1 = 20.42 кН< = 0.204 кНA<  

78eÿ�Н= , ÿ�Н@ – AoD@aF<6AaS < DaEKeFAaS Aa7DG;>a Aa 5a?>G AaEF<?a 5e; GKeFa 

ee Eo5EF6eAAo7o 6eEa, >!/@; ÿ=, ÿ@ – AoD@aF<6AaS < DaEKeFAaS Aa7DG;>a Aa 1 @2AaEF<?a, >!/@; 

a = 1 – L<D<Aa 7DG;o6o= C?oMa8< 5a?>< AaEF<?a (La7 5a?>< AaEF<?a), @; 
n = 1– >oQHH<J<eAF Aa8e:AoEF< Co oF6eFEF6eAAoEF< 8?S >?aEEa EooDG:eA<= 

�%-2 < AoD@a?PAo7o GDo6AS oF6eFEF6eAAoEF< (Fa5?. 2 [9]). 
$aEKёFAaS EIe@a 5a?>< AaEF<?a CDe8EFa6?SeF EFaF<KeE>< oCDe8e?<@GR 

5e;>oAEo?PAGR LaDA<DAo oCeDFGR Da;De;AGR 5a?>< E Da6Ao@eDAo DaECDe8e?eAAo= 
Aa7DG;>o= (D<E. 2.2). 

 
$<EGAo> 2.2 – $aEKeFAaS EIe@a 5a?>< AaEF<?a: ÿ= – AoD@aF<6AaS Aa7DG;>a, ÿ@ 

– DaEKeFAaS Aa7DG;>a. 

�?S 8a?PAe=Le7o DaEKeFa Aeo5Io8<@o oCDe8e?<FP @a>E<@a?PAOe DaEKeFAO= 
<;7<5aRM<= @o@eAF Āÿÿþ@

 < CoCeDeKAGR E<?G ýÿÿþ@
. 
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%FaF<KeE><= DaEKeF:  Āÿÿþ@ = ăþ28 = 0.204∙26028 = 1732.3 кНA<  ýÿÿþ@ = ăþ2 = 0.215∙2602 = 26.65  кН  

78e ÿ = ÿ�Н@
 – DaEKeFAaS Aa7DG;>a Aa 5a?>G AaEF<?a 5e; GKeFa ee Eo5EF6eAAo7o 

6eEa, >!/E@; 
l– CDo?eF 5a?>< AaEF<?a (La7 6FoDoEFeCeAAOI 5a?o>), E@. 
#De86aD<Fe?PAoe Aa;AaKeA<e EeKeA<S 5a?>< AaEF<?a CDo<;6o8<FES <EIo8S <; 

GE?o6<S o5eECeKeA<S CDoKAoEF< (C. 8.2.3 [5]).  �ÿÿĂ@ā1∙�Ă∙þă∙ÿā f 1  

78eĀÿÿþ@ – @a>E<@a?PAOe DaEKeFAO= <;7<5aRM<= @o@eAF, >!E@  
Wx – @o@eAF EoCDoF<6?eA<S EeKeA<S, E@3; 

Ry= 24.51.05 = 23.5 кНA<2 – DaEKeFAoe EoCDoF<6?eA<e EFa?< DaEFS:eA<R, E:aF<R, 
<;7<5G Co CDe8e?G Fe>GKeEF< (Fa5?. 2 [5]); 

c1= 1.1 – >oQHH<J<eAF 8?S DaEKeFa E GKeFo@ Da;6<F<S C?aEF<KeE><I 
8eHoD@aJ<= CD< <;7<5e. 

c = 1 – >oQHH<J<eAF GE?o6<= Da5oFO. 
OCDe8e?eA<e 6e?<K<AO FDe5Ge@o7o @o@eAFa EoCDoF<6?eA<S EeKeA<S 5a?>< 

AaEF<?a: �B@ = �ÿÿĂ@þă∙A1∙ÿā = 1732.323.5∙1.1∙1 = 81.1 A<3  

&De5Ge@O= @o@eAF EoCDoF<6?eA<S EeKeA<S 5a?>< AaEF<?a 81.1 E@3.  

#D<A<@aR 86GFa6D№18, E @o@eAFo@ EoCDoF<6?eA<S 143E@3 (Fa5?. 1 [13]). 
 

2.1.4.2. !a7=aGe=8e AeGe=8O 5a;:8 =aAB8;a 

#DoH<?P №18 (D<E. 2.3) Co 8aAAO@ EoDFa@eAFa [34] <@eeF E?e8GRM<e 

IaDa>FeD<EF<><:  / = 180 << ÿþ = 7.42 A< Ā = 3.5 << Ăý(ā) = 5.1 << ÿþ = 81.4 A<3 þ = 9 << ĂĄ(Ă) = 8.1 << �þ = 143 A<3 ÿ = 18.4 к7 ĀĄ(Ā) = 90 << Āþ = 1290 A<4  
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$<EGAo> 2.3 – EeKeA<e CDoH<?S №18. 

#De86aD<Fe?PAo Aa;AaKeA 86GFa6D №18. 
OCDe8e?eA<e Aa7DG;>< oF Eo5EF6eAAo7o 6eEa 5a?>< AaEF<?a: ÿA6= = ÿ ∙ ą = 18.4 ∙ 10 = 184 Н< = 0.184 кН<   ÿA6@ = ÿA6= ∙ ÿĄ = 0.184 ∙ 1.05 = 0.193 кН<   

78eÿA6=  – AoD@aF<6AO= Eo5EF6eAAO= 6eE CDoH<?S 5a?>< AaEF<?a, >!/@; ÿA6@
 – DaEKeFAO= Eo5EF6eAAO= 6eE CDoH<?S 5a?>< AaEF<?a, >!/@; ą= 10 @/A2– GE>oDeA<e E6o5o8Ao7o Ca8eA<S; 

m– @aEEa CDoH<?S Co EoDFa@eAFG, >7. 
f= 1.05– >oQHH<J<eAF Aa8e:AoEF< Co Aa7DG;>e 8?S @eFa??<KeE><= 

>oAEFDG>J<= (Fa5?. 7.1 [9]). 
�?S 6OCo?AeA<S CDo6eDo> Aeo5Io8<@o E>oDDe>F<Do6aFP EFaF<KeE><= DaEKeF 

E GKeFo@ Eo5EF6eAAo7o 6eEa 5a?>< AaEF<?a.  

%5oD Aa7DG;>< Aa 5a?>G AaEF<?a E GKeFo@ ee Eo5EF6eAAo7o 6eEa: q5=+A6= = q5== + qA6= = 16.47 + 0.306 = 16.65 кН<   q5=+A6@ = q5=@ + qA6@ = 20.42 + 0.193 = 20.6 кН<   

78e  ÿA6=  < ÿA6@ – AoD@aF<6AO= < DaEKeFAO= Eo5EF6eAAO= 6eE CDoH<?S 5a?>< 
AaEF<?a, >!/@;  q5=+A6=  < q5=+A6@

 – AoD@aF<6AaS < DaEKeFAaS Aa7DG;>a Aa 5a?>G AaEF<?a E GKeFo@ 
ee Eo5EF6eAAo7o 6eEa, >!/@. 

%FaF<KeE><= DaEKeF 5a?>< AaEF<?a E GKeFo@ ee Eo5EF6eAAo7o 6eEa: Āÿÿþ@ = ă�Н+С�@ ∙þ28 = 20.6∙2.628 = 17.4 кН ∙ < = 1738 кН ∙ A<  ýÿÿþ@ = ă�Н+С�@ ∙þ2 = 20.6∙2.62 = 26.8 кН  

OCDe8e?eA<e FDe5Ge@o7o @o@eAFa EoCDoF<6?eA<S EeKeA<S 5a?>< AaEF<?a E 
GKeFo@ Eo5EF6eAAo7o 6eEa Co8o5DaAAo7o CDoH<?S: �B@ = 173820.6∙1∙1.1 = 76.7 A<3  
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&De5Ge@O= @o@eAF EoCDoF<6?eA<S E GKeFo@ Eo5EF6eAAo7o 6eEa Ae CDe6OLaeF 
@o@eAF EoCDoF<6?eA<S 6O5DaAAo7o CDoH<?S (№18). %o7?aEAo 6OCo?AeAAO@ 
CDo6eD>a@ (CDe8EFa6?eAO 6 CD<?o:eA<< � CoSEA<Fe?PAo= ;aC<E><), 5a?>a AaEF<?a 

EooF6eFEF6GeF GE?o6<S@ CDoKAoEF< 5a?>< AaEF<?a CD< <;7<5e, CDoKAoEF< 6 oCoDAo@ 
EeKeA<<, GEFo=K<6oEF< < :eEF>oEF<.  

 

2.1.5.  aAGeB AeGe=8O 6Bo@oABe?e==o9 5a;:8 

2.1.5.1. !5o@ =a7@C7:8 =a 6Bo@oABe?e==CN 5a;:C, =a7=aGe=8e 

@aAGeB=o9 AEe<K 8 ABaB8GeA:89 @aAGeB 

�?S DaEKeFa 5a?>< AaEF<?a Aeo5Io8<@o Eo5DaFP Aa7DG;>G oF 6OLe?e:aM<I 
>oAEFDG>J<= < Aa;AaK<FP DaEKeFAGR EIe@G. 

%5oD Aa7DG;>< Aa 6FoDoEFeCeAAGR 5a?>G 5e; GKeFa ee Eo5EF6eAAo7o 6eEa: ÿ��= = ă�Н+С�= ÿ ∙ Ā ∙ ÿĀ = 16.651 ∙ 2.6 ∙ 1 = 43.29 кН< = 0.433 кНA<  ÿ��@ = ă�Н+С�@ ÿ ∙ Ā ∙ ÿĀ = 20.61 ∙ 2.6 ∙ 1 = 53.73 кН< = 0.537 кНA<  

78eÿ��= , ÿ��@ – AoD@aF<6AaS < DaEKeFAaS Aa7DG;>a Aa 6FoDoEFeCeAAGR 5a?>G 5e; 
GKeFa ee Eo5EF6eAAo7o 6eEa, >!/@; q5=+A6=  < q5=+A6@

 – AoD@aF<6AaS < DaEKeFAaS Aa7DG;>a Aa 5a?>G AaEF<?a E GKeFo@ 
ee Eo5EF6eAAo7o 6eEa, >!/@; 

a = 1 – L<D<Aa 7DG;o6o= C?oMa8< 5a?>< AaEF<?a (La7 5a?>< AaEF<?a), @; Ā = 2.6 – L<D<Aa 7DG;o6o= C?oMa8< 6FoDoEFeCeAAo= 5a?>< (La7 
6FoDoEFeCeAAo= 5a?><), @; 

n = 1– >oQHH<J<eAF Aa8e:AoEF< Co oF6eFEF6eAAoEF< 8?S >?aEEa EooDG:eA<= 
�%-2 < AoD@a?PAo7o GDo6AS oF6eFEF6eAAoEF< (Fa5?. 2 [10]). 

$aEKёFAaS EIe@a 6FoDoEFeCeAAo= 5a?>< CDe8EFa6?SeF EFaF<KeE>< 
oCDe8e?<@GR 5e;>oAEo?PAGR LaDA<DAo oCeDFGR Da;De;AGR 5a?>< E Da6Ao@eDAo 

DaECDe8e?eAAo= Aa7DG;>o= (D<E. 5.4) 

 

$<EGAo> 2.4 – $aEKeFAaS EIe@a 6FoDoEFeCeAAo= 5a?><: ÿ= – AoD@aF<6AaS 
Aa7DG;>a, ÿ@ – DaEKeFAaS Aa7DG;>a. 

�?S 8a?PAe=Le7o DaEKeFa Aeo5Io8<@o oCDe8e?<FP @a>E<@a?PAOe DaEKeFAO= 
<;7<5aRM<= @o@eAF Āÿÿþ@

 < CoCeDeKAGR E<?G ýÿÿþ@
. 

%FaF<KeE><= DaEKeF:  Āÿÿþ@ = ăþ28 = 0.537∙60028 = 16781.25 кН ∙ A<  ýÿÿþ@ = ăþ2 = 0.537∙6002 = 134.25кН  
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78e  ÿ = ÿ��@
 – DaEKeFAaS Aa7DG;>a Aa 6FoDoEFeCeAAGR 5a?>G 5e; GKeFa ee 

Eo5EF6eAAo7o 6eEa, >!/E@; 
l – CDo?eF 6FoDoEFeCeAAo= 5a?>< (La7 >o?oAA 6 J<HDo6o@ AaCDa6?eA<<), 600 

E@. 
#De86aD<Fe?PAoe Aa;AaKeA<e EeKeA<S 6FoDoEFeCeAAo= 5a?>< CDo<;6o8<FES 

<EIo8S <; GE?o6<S o5eECeKeA<S CDoKAoEF< (C. 8.2.3 [5]).  �ÿÿĂ@ā1∙�Ă∙þă∙ÿā f 1  

78e   Āÿÿþ@
 – @a>E<@a?PAOe DaEKeFAO= <;7<5aRM<= @o@eAF, >!E@  

Wx – @o@eAF EoCDoF<6?eA<S EeKeA<S, E@3; 

Ry= 24.51.05 = 23.5 кНA<2 – DaEKeFAoe EoCDoF<6?eA<e EFa?< DaEFS:eA<R, E:aF<R, 
<;7<5G Co CDe8e?G Fe>GKeEF< (Fa5?. 2 [5]); 

c1= 1.1 – >oQHH<J<eAF 8?S DaEKeFa E GKeFo@ Da;6<F<S C?aEF<KeE><I 
8eHoD@aJ<= CD< <;7<5e. 

c = 1 – >oQHH<J<eAF GE?o6<= Da5oFO. 
OCDe8e?eA<e 6e?<K<AO FDe5Ge@o7o @o@eAFa EoCDoF<6?eA<S EeKeA<S 

6FoDoEFeCeAAo= 5a?><: �B@ = 16781.2523.5∙1∙1.1 = 649.18A<3  

�O6o8: FDe5Ge@O= @o@eAF EoCDoF<6?eA<S 650 E@3. #D<A<@aR 86GFa6D 
№40 (@o@eAFo@ EoCDoF<6?eA<S 953 E@3) (Fa5?. 1 [13]). 

 

2.1.5.2. �o85o@ AeGe=8O 6Bo@oABe?e==o9 5a;:8 A CGeBo< Ao5AB6e==o7o 

6eAa 

#DoH<?P №40 (D<E. 2.5) Co 8aAAO@ EoDFa@eAFa [34] <@eeF E?e8GRM<e 

IaDa>FeD<EF<><: / = 400 << ÿþ = 16.2 A< Ā = 6 << Ăý(ā) = 8.3<< ÿþ = 545 A<3 þ = 15 << ĂĄ(Ă) = 13 << �þ = 953 A<3 ÿ = 57 к7 ĀĄ(Ā) = 155 << Āþ = 19062 A<4  
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$<EGAo> 2.5 – EeKeA<e CDoH<?P№ 40 

#De86aD<Fe?PAo Aa;AaKeA 86GFa6D №40. 
#oE?e Aa;AaKeA<S EeKeA<S 8?S 6FoDoEFeCeAAo= 5a?>< Aeo5Io8<@o GKeEFP 

Eo5EF6eAAO= 6eE. ÿA6= = ÿ ∙ ą = 57 ∙ 10 = 570 Н< = 0.570 кН<   ÿA6@ = ÿA6= ∙ ÿĄ = 0.570 ∙ 1.05 = 0.598 кН<   

78e  ÿA6=  – AoD@aF<6AO= Eo5EF6eAAO= 6eE CDoH<?S 6FoDoEFeCeAAo= 5a?><, 
>!/@; ÿA6@

 – DaEKeFAO= Eo5EF6eAAO= 6eE CDoH<?S 6FoDoEFeCeAAo= 5a?><, >!/@; ą= 10 @/A2– GE>oDeA<e E6o5o8Ao7o Ca8eA<S; 
m– @aEEa CDoH<?S Co EoDFa@eAFG, >7. 
f= 1.05– >oQHH<J<eAF Aa8e:AoEF< Co Aa7DG;>e 8?S @eFa??<KeE><= 

>oAEFDG>J<= (Fa5?. 7.1 [20]). 
�?S 6OCo?AeA<S CDo6eDo> Aeo5Io8<@o E>oDDe>F<Do6aFP EFaF<KeE><= DaEKeF 

E GKeFo@ Eo5EF6eAAo7o 6eEa 6FoDoEFeCeAAo= 5a?><.  ÿ��+С�= = ÿ��= + ÿA6= = 43.4 + 0.570 = 44 кН<   ÿ��+С�@ = ÿ��@ + ÿA6@ = 53.73 + 0.598 = 54.33 кН<   

78e  ÿA6=  < ÿA6@ – AoD@aF<6AO= < DaEKeFAO= Eo5EF6eAAO= 6eE CDoH<?S 
6FoDoEFeCeAAo= 5a?><, >!/@;  q��+С�=  < q��+С�@

 – AoD@aF<6AaS < DaEKeFAaS Aa7DG;>a Aa 6FoDoEFeCeAAGR 
5a?>G E GKeFo@ ee Eo5EF6eAAo7o 6eEa, >!/@. 

%FaF<KeE><= DaEKeF 6FoDoEFeCeAAo= 5a?>< E GKeFo@ ee Eo5EF6eAAo7o 6eEa: Āÿÿþ@ = ă��+С�@ ∙þ28 = 54.33∙528 = 169.77 кН ∙ < = 16977 кН ∙ A<  ýÿÿþ@ = ă��+С�@ ∙þ2 = 54.33∙52 = 135.82 кН  �B@ = �ÿÿĂþă∙A1∙ÿā = 1697723.5∙1∙1.1 = 657 A<3  

&De5Ge@O= @o@eAF EoCDoF<6?eA<S E GKeFo@ Eo5EF6eAAo7o 6eEa Ae CDe6OLaeF 
@o@eAF EoCDoF<6?eA<S 6O5DaAAo7o CDoH<?S (№40), EooF6eFEF6GeF GE?o6<S@ 
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CDoKAoEF<, GEFo=K<6oEF< < :eEF>oEF< (CDo6eD>< 8aAAOI GE?o6<= CD<6e8eAO 6 
CD<?o:eA<< �), E?e8o6aFe?PAo, CD<A<@aR e7o 8?S 8a?PAe=L<I DaEKeFo6. 

 

2.1.6.  aAGeB 7;a6=o9 5a;:8 

2.1.6.1.  !5o@ =a7@C7:8 =a 7;a6=CN 5a;:C, =a7=aGe=8e @aAGeB=o9 
AEe<K 7;a6=o9 5a;:8 8 ABaB8GeA:89 @aAGeB 

�?S DaEKeFa 7?a6Ao= 5a?>< Aeo5Io8<@o Eo5DaFP Aa7DG;>G oF 6OLe?e:aM<I 
>oAEFDG>J<= < Aa;AaK<FP DaEKeFAGR EIe@G. ÿ��= = (1.03 ÷ 1.05) ∙ (ÿС��Н= + ÿС���= + ÿ=ÿAB= ) ∙ þ ∙ ÿĀ = 1.04 ∙ (0.234 ++0.57 + 14.83) ∙ 5 ∙ 1 = 81.29 кН<   

78e ÿ��=  – AoD@aF<6AaS Aa7DG;>a Aa 7?a6AGR 5a?>G E GKeFo@ ee Eo5EF6eAAo7o 

6eEa, >!/@; ÿС��Н= = ă�Н=ÿ = 0.2341 = 0.234 кН<2 – AoD@aF<6AaS Aa7DG;>a oF Eo5EF6eAAo7o 6eEa 

5a?>< AaEF<?a; ÿС���= = ă��=Ā = 0.28505 = 0.57 кН<2 – AoD@aF<6AaS Aa7DG;>a oF Eo5EF6eAAo7o 6eEa 

6FoDoEFeCeAAo= 5a?><;  ÿ=ÿAB= = 14.83 кН<2– AoD@aF<6AaS Aa7DG;>a Aa AaEF<?: 
� – La7 7?a6AOI 5a?o> (La7 >o?oAA 6 J<HDo6OI oESI);  
n = 1– >oQHH<J<eAF Aa8e:AoEF< Co oF6eFEF6eAAoEF< 8?S >?aEEa EooDG:eA<= 

�%-2 < AoD@a?PAo7o GDo6AS oF6eFEF6eAAoEF< (Fa5?. 2 [10]). ÿ��@ = (1.03 ÷ 1.05) ∙ (ÿС��Н@ + ÿС���@ + ÿ=ÿAB@ ) ∙ þ ∙ ÿĀ = 1.04 ∙ (0.246 +0.598 + 20.42) ∙ 5 ∙ 1 = 110.57 кН<   

78e ÿ��@
 – DaEKeFAaS Aa7DG;>a Aa 7?a6AGR 5a?>G E GKeFo@ ee Eo5EF6eAAo7o 6eEa, 

>!/@; ÿС��Н@ = ă�Н@ÿ = 0.2461 = 0.246 кН<2 – DaEKeFAaS Aa7DG;>a oF Eo5EF6eAAo7o 6eEa 

5a?>< AaEF<?a; ÿС���@ = ă��@Ā = 0.29905 = 0.598 кН<2  - DaEKeFAaS Aa7DG;>a oF Eo5EF6eAAo7o 6eEa 

6FoDoEFeCeAAo= 5a?><;  ÿ=ÿAB@ = 20.42 кН<2 – DaEKeFAaS Aa7DG;>a Aa AaEF<?;  
� – La7 7?a6AOI 5a?o> (La7 >o?oAA 6 J<HDo6OI oESI);  
n = 1 – >oQHH<J<eAF Aa8e:AoEF< Co oF6eFEF6eAAoEF< 8?S >?aEEa EooDG:eA<= 

�%-2 < AoD@a?PAo7o GDo6AS oF6eFEF6eAAoEF< (Fa5?. 2 [20]); 

f= 1.05– >oQHH<J<eAF Aa8e:AoEF< Co Aa7DG;>e 8?S @eFa??<KeE><= 
>oAEFDG>J<= (Fa5?. 7.1 [5]). 

$aEKёFAaS EIe@a 7?a6Ao= 5a?>< CDe8EFa6?SeF Eo5o= >oAEo?PAGR LaDA<DAo 

oCeDFGR Da;De;AGR 5a?>< E Da6Ao@eDAo DaECDe8e?eAAo= Aa7DG;>o= (D<E. 2.6). 
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$<EGAo> 2.6 – $aEKeFAaS EIe@a 7?a6Ao= 5a?><: ÿ= – AoD@aF<6AaS Aa7DG;>a, ÿ@ 

– DaEKeFAaS Aa7DG;>a, a – >oAEo?P, l– CDo?eF. 
�?S 8a?PAe=Le7o DaEKeFa Aeo5Io8<@o oCDe8e?<FP @a>E<@a?PAOe DaEKeFAO= 

<;7<5aRM<= @o@eAF Āÿÿþ@
 < CoCeDeKAGR E<?G ýÿÿþ@

.  Āÿÿþ@ = ă∙(þ22ÿ2)28∙þ2 = 110.57∙(122222)28∙122 = 1563.63 кН< = 156363 кНA<  ýÿÿþ@ = ÿ ∙ ÿ + ă∙(þ2+ÿ2)2∙þ = 110.57 ∙ 1 + 110.57∙(122+22)2∙12 = 738.8 кН  

78e ÿ = ÿ�Н@
 – DaEKeFAaS Aa7DG;>a Aa 7?a6AGR 5a?>G E GKeFo@ ee Eo5EF6eAAo7o 

6eEa, >!/@; 
l– CDo?eF 7?a6Ao= 5a?>< (La7 >o?oAA Co 5G>6eAAO@ oES@), @; 
a – >oAEo?P, @.  
OCDe8e?eA<e 6e?<K<AO FDe5Ge@o7o @o@eAFa EoCDoF<6?eA<S EeKeA<S 5a?>< 

AaEF<?a: �B@ = �ÿÿĂ@ā1∙þă∙ÿā = 1563631.1∙22.5∙1 = 6317 A<3  

78e   Āÿÿþ@
 – @a>E<@a?PAOe DaEKeFAO= <;7<5aRM<= @o@eAF, >!E@  

Ry= 23.51.05 = 22.5 кНA<2 – DaEKeFAoe EoCDoF<6?eA<e EFa?< DaEFS:eA<R, E:aF<R, 
<;7<5G Co CDe8e?G Fe>GKeEF< (Fa5?. 2 [5]); 

c1= 1.1 – >oQHH<J<eAF 8?S DaEKeFa E GKeFo@ Da;6<F<S C?aEF<KeE><I 
8eHoD@aJ<= CD< <;7<5e. 

c = 1 – >oQHH<J<eAF GE?o6<= Da5oFO 

 

2.1.6.2. �o85o@ AeGe=8O 7;a6=o9 5a;:8 A CGeBo< Ao5AB6e==o7o 6eAa 

#D< DaEKeFe 6OEoFO EFeA>< 7?a6Ao= 5a?>< 5G8G GK<FO6aFP GE?o6<S, >o78a: 

hmax>hopt>hmin, 78e hmin– @<A<@a?PAaS 6OEoFa EeKeA<S 7?a6Ao= 5a?><, hopt – 
oCF<@a?PAaS 6OEoFa EeKeA<S 7?a6Ao= 5a?><, hmax – @a>E<@a?PAaS 6OEoFa EeKeA<S 
7?a6Ao= 5a?><. #D< 6OCo?AeA<< QFo7o GE?o6<S 6 >aKeEF6e oEAo6Ao= 6OEoFO E?e8GeF 
CD<ASFP oCF<@a?PAGR (hopt). EE?< 6OCo?ASeFES E?e8GRM<e GE?o6<e: hopt <hmin<hmax, 

Fo 6 QFo@ E?GKae 6 >aKeEF6e oEAo6Ao= 6OEoFO CD<ASFP 6OEoFG @<A<@a?PAGR (hmin). 

!a;AaKeA<e 6OEoFO EeKeA<S 7?a6Ao= 5a?><. /ÿÿþ = 110 ∙ þ = 110 ∙ 12 = 1.2 <  /ā?B = ý ∙ √�B@þā = 1.2 ∙ √63172.0 = 0.68 <  /ÿÿĀ = 524 ∙ ā1∙þă∙ÿā∙þ∙Ā0ý ∙ ă��=ă��@ = 524 ∙ 1.1∙22.5∙1∙1200∙18320600 ∙ 0.89291.1057 = 0.37 <  
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78e l– CDo?eF 7?a6Ao= 5a?>< (La7 >o?oAA Co 5G>6eAAO@ oES@), @; ý – >aFeF E6aDAo7o L6a; �B@ – FDe5Ge@O= @o@eAF EoCDoF<6?eA<S, E@3; Ăý – Fo?M<Aa EFeA>< 7?a6Ao= 5a?><; 
c1= 1.1 – >oQHH<J<eAF 8?S DaEKeFa E GKeFo@ Da;6<F<S C?aEF<KeE><I 

8eHoD@aJ<= CD< <;7<5e. 

Ry= 23.51.05 = 22.5 кНA<2 – DaEKeFAoe EoCDoF<6?eA<e EFa?< DaEFS:eA<R, E:aF<R, 
<;7<5G Co CDe8e?G Fe>GKeEF< (Fa5?. 2 [5]); 

c = 1 – >oQHH<J<eAF GE?o6<= Da5oFO. ÿ��=  8 ÿ��@
 – EooF6eFEF6eAAo AoD@aF<6AaS < DaEKeFAaS Aa7DG;>< Aa 7?a6AGR 

5a?>G E GKeFo@ ee Eo5EF6eAAo7o 6eEa, >!/E@; 
E = 2.06·105 !/@@2 = 20 600 >!/E@2 –@o8G?P GCDG7oEF< CDo>aFAo= EFa?< (Fa5?. 

�.1 [5]);  Ā0 = þ(ÿ)Ąÿ  – oFAoLeA<e CDo?eFa AaEF<?a > CDe8e?PAo@G CDo7<5G; þ(ÿ) = 1100 A< – CDo?eF 7?a6Ao= 5a?><; Ąÿ = þ183– CDe8e?PAO= CDo7<5, Fa> >a> La7 7?a6AOI 5a?o> Da6eA 5 @ ;AaKeA<e 

214 oCDe8e?eAo <AFeDCo?<Do6aA<e @e:8G 150 < 200 8?S CDo?eFo6 3 < 6 @ (Fa5?. �1 
[20]); /ÿÿþ > /ā?B > /ÿÿĀ CD<A<@aR 6OEoFG EeKeA<S 7?a6Ao= 5a?>< Co /ā?B >DaFAo 

100 @@ 6 @eAPLGR EFoDoAG – 600 @@ = 0.6 @. 
!a;AaKeA<e Fo?M<AO EFeA>< 7?a6Ao= 5a?><. 
�; GE?o6<S CDoKAoEF< Aa EDe;: Ăý = ý1 ∙ ýÿÿĂ@/∙þ�∙ÿā = 1.2 ∙ 738.860∙14.21∙1 = 0.13 A< = 1.2 A<  

78e  ý1 2>oQHH<J<eAF, GK<FO6aRM<= Da5oFG EFeA><; ýÿÿþ@
 – @a>E<@a?PAoe DaEKeFAoe ;AaKeA<e CoCeDeKAo= E<?O, >!; 

h –6OEoFa EFeA><, E@; þý = 0.58 ∙ þÿ = 0.58 ∙ 22.5 = 13.05 кНA<2DaEKeFAoe EoCDoF<6?eA<e EFa?< 
E86<7G (Fa5?. 2 [5]); 

Ry= 23.51.05 = 22.5 кНA<2 – DaEKeFAoe EoCDoF<6?eA<e EFa?< DaEFS:eA<R, E:aF<R, 
<;7<5G Co CDe8e?G Fe>GKeEF< (Fa5?. 2 [5]); 

c = 1 – >oQHH<J<eAF GE?o6<= Da5oFO. 
�; GE?o6<S o5eECeKeA<S GEFo=K<6oEF< CD< GE?o6<< GEFaAo6>< CoCeDeKAOI 

De5eD :eEF>oEF<: Ăý1ÿÿĀ = ( /5.5) ∙ √þăý = (605.5) ∙ √ 22.520600 = 4 <<  Ăý = 7 + 3∙/1000 = 7 + 3∙6001000 = 8.8 <<    
78e   h – 6OEoFa EFeA><, E@; 
Ry= 23.51.05 = 22.5 кНA<2 – DaEKeFAoe EoCDoF<6?eA<e EFa?< DaEFS:eA<R, E:aF<R, 

<;7<5G Co CDe8e?G Fe>GKeEF< (Fa5?. 2 [5]); 
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E = 2.06·105 !/@@2 = 20 600 >!/E@2 –@o8G?P GCDG7oEF< CDo>aFAo= EFa?< (Fa5?. 
�.1 [5]);  

!a;AaKaR Fo?M<AG EFeA>< E GKeFo@ EoDFa@eAFa ?<EFo6o= EFa?< (Ăý = 1.2 A< 

)(Fa5?. 1 [33]). 

!a;AaKeA<e Fo?M<AO CoSEa. 

&o?M<Aa Co?>< Ae 8o?:Aa CDe6OLaFP 3 Fo?M<A EFeA>< < o8Ao6De@eAAo Ae 

8o?:Aa 5OFP 5o?ee 4 E@. ĂĄ = 3 ∙ Ăý = 3 ∙ 1.2 = 3.6 A<  

!a;AaKeA<e L<D<AO Co?><. 
,<D<Aa Co?>< Aa;AaKaeFES <; GE?o6<S o5eECeKeA<S GEFo=K<6oEF< E6eEa 

Co?><. 
$aEKeFAaS 6OEoFa EFeA>< /ýoCDe8e?SeFES >a> Da;AoEFP @e:8G 6OEoFo= 

EFeA>< / < G86oeAAo7o CDo<;6e8eA<S Fo?M<AO CoSEa ĂĄ: /ý = / 2 2 ∙ ĂĄ = 60 2 2 ∙ 3.6 = 52.8  A<  

&De5Ge@O= @o@eAF <AeDJ<< EeKeA<SĀB@ AaIo8<FES >a> CDo<;6e8eA<e 

FDe5Ge@o7o @o@eAFa �B@EoCDoF<6?eA<S < Co?o6<AO 6OEoFO EeKeA<S /: ĀB@ = �B@ ∙ /2 = 6050 ∙ 602 = 181510 A<4  Āý = þā∙/ā312 = 1.2∙52.2312 = 14719 A<4  

78e   Āý 2 <o<e=B 8=e@F88 ABe=к8, E@4; Ăý – Fo?M<Aa EFeA>< 7?a6Ao= 5a?><, E@; /ý – DaEKeFAaS 6OEoFa EFeA><, E@. 
�?S oCDe8e?eA<S FDe5Ge@o7o @o@eAFa <AeDJ<< CoSEa ĀB@ĄAeo5Io8<@o oF 

FDe5Ge@o7o @o@eAFa <AeDJ<< 6Ee7o EeKeA<S ĀB@ oFASFP @o@eAF <AeDJ<< EFeA>< Āý:  ĀB@Ą = ĀB@ 2 Āý = 181500 2 14719 = 174791 A<4  

&De5Ge@aS C?oMa8P EeKeA<S CoSEa ýB@ĄAaIo8<FES Co HoD@G?e: ýB@Ą = 2∙�B@Ā/02 = 2∙17479156.42 = 109.9 A<2  

78e   ĀB@ 2FDe5Ge@O= @o@eAF <AeDJ<< CoSEa, E@4; /0 = / 2 ĂĄ = 60 2 3.6 = 56.4 – 6OEoFa EFeA>< @e:8G JeAFDa@< FS:eEF< 
CoSEo6, E@. 

&De5Ge@aS L<D<Aa CoSEa AaIo8<FES >a> oFAoLeA<e FDe5Ge@aS C?oMa8< 
EeKeA<S CoSEa ýB@1Ą > Fo?M<Ae CoSEa ĂĄ: ĀB@Ą = �B@ĀþĀ = 109.93.6 = 30.7 A<  

�O6o8: Aa;AaKaR L<D<AG CoSEa 36 A< 

%eKeA<e 7?a6Ao= 5a?>< CDe8EFa6?eAo Aa D<E. 2.7 
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$<EGAo> 2.7 – %eKeA<e 7?a6Ao= 5a?><. 

OCDe8e?eA<e 7eo@eFD<KeE><I IaDa>FeD<EF<> EeKeA<S 7?a6Ao= 5a?>< 
 o@eAF <AeDJ<< 6Ee7o EeKeA<S 7?a6Ao= 5a?><:  Āþ = ĀĀ∙/322∙ĀÿĀ∙/ā312 = 36∙60322∙14.4∙52.8312 = 186724.91 A<4  

 o@eAF EoCDoF<6?eA<S 6Ee7o EeKeA<S 7?a6Ao= 5a?><: �þ = ĀĀ∙/322∙ĀÿĀ∙/ā3(6∙/) = 36∙6022∙13.6∙52.836∙60 = 7370 A<3  

78e ĀăĄ = ĀĀ2þā2  – DaEKeFAaS L<D<Aa CoSEa 7?a6Ao= 5a?><, E@; /ý – DaEKeFAaS 6OEoFa EFeA><, E@;  / – 6OEoFa EFeA><, E@; ĀĄ – L<D<Aa CoSEa, E@. ĀăĄ = 3628.82 = 13.6 A<  

�?a6AaS 5a?>a oFAoE<FES > >oAFDG>J<S@ 1 >?aEEa, Co8o5DaAAoe EeKeA<e 

o5eECeK<6aeF CDoKAoEFP, GEFo=K<6oEFP < :eEF>oEFP. #Do6eD>< GE?o6<= 
CDe8EFa6?eAO 6 CD<?o:eA<< � CoSEA<Fe?PAo= ;aC<E><. 

 

2.1.6.3.  aAGeB @e5e@ 6eAB:oAB8 7;a6=o9 5a;:8 

� EooF6eFEF6<< E CGA>Fo@ 8.5.9 [5] EFeA>< 5a?o> E?e8GeF G>DeC?SFP 
CoCeDeKAO@< De5Da@< :eEF>oEF<. �?S 5a?o>, oFAoESM<IES >o 1 >?aEEG De5Da 

:eEF>oEF< GEFaAa6?<6aRFES CD< ?R5OI ;AaKeA<SI GE?o6Ao= 7<5>oEF< EFeA>< Aa 

GKaEF>aI 8?<AO 5a?><, 78e GK<FO6aRFES C?aEF<KeE><e 8eHoD@aJ<<, a Aa oEFa?PAOI 
GKaEF>aI - >a> 6 5a?>aI 1-7o >?aEEa, Fo eEFP, eE?< ;AaKeA<e GE?o6Ao= 7<5>oEF< 
EFeA>< CDe6OLaeF 3.2 - CD< oFEGFEF6<< Co86<:Ao= Aa7DG;>< Aa CoSEe 5a?>< <?< 2.2 
- CD< Aa?<K<< Fa>o= Aa7DG;><. 

$e5Da :eEF>oEF< E?e8GeF DaECo?a7aFP E CoEFoSAAO@ La7o@ Co 8?<Ae 5a?><. 
$aEEFoSA<e @e:8G oEAo6AO@< CoCeDeKAO@< De5Da@< :eEF>oEF< Ae 8o?:Ao 

CDe6OLaFP 2hefCD< GE?o6Ao= 7<5>oEF< ý̅̅ ̅̅ g 3.2 < 2.5hefCD< ý̅̅ ̅̅ < 3.2.  

ý̅̅ ̅̅ = /ÿĀþā ∙ √þăý = 52.81.2 ∙ √ 22.52.06∙104 = 1.454   (CD<?. A [5]) 

78e /ăĄ = / 2 2 ∙ ĂĄ– DaEKeFAaS 6OEoFa EFeA><, oCDe8e?eAAaS 6 EooF6eFEF6<< E 
D<E. 5 (C. 7.3.1 [5]), E@; 
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Ăý – Fo?M<Aa EFeA>< CDo6eDSe@o7o Q?e@eAFa, E@; 
Ry= 23.51.05 = 22.5 кНA<2 – DaEKeFAoe EoCDoF<6?eA<e EFa?< DaEFS:eA<R, E:aF<R, 

<;7<5G Co CDe8e?G Fe>GKeEF< (Fa5?. 2 [5]); 
h – 6OEoFa EeKeA<S CDoH<?S, E@; � 2 @o8G?P GCDG7oEF< EFa?< (E = 2.06·105 !/@@2 = 20 600 >!/E@2 –@o8G?P 

GCDG7oEF< CDo>aFAo= EFa?< (Fa5?. �.1 [5])); /ăĄ = 60 2 2 ∙ 3.6 = 52.8 A<  

&a> >a> GE?o6AaS 7<5>oEFP  ý̅̅ ̅̅ < 3.2, Fo @a>E<@a?PAO= La7 De5eD 
:eEF>oEF<(2.5hef = 2.5 ∙52.2 = 130.5)cmax = 130E@, KFo @eAPLe La7a 6FoDoEFeCeAAOI 
5a?o> (400 E@), CoQFo@G Aeo5Io8<@o GEFaAo6<FP 8oCo?A<Fe?PAOe De5Da E La7o@ E1 

= 1.1, Fa> >a> E1 < Emax, Fo CeDeGEFaAo6>a De5eD Ae FDe5GeFES.  
$e5Da :eEF>oEF< GEFaAa6?<6aRFES E<@@eFD<KAo E 86GI EFoDoA < <@eRF 

E?e8GRM<e ;AaKeA<S: 6OEoFa EooF6eFEF6GeF DaEKeFAo= 6OEoFe EFeA>< – 52.2 E@, a 

L<D<Aa ĀĂ AaIo8<FES Co HoD@G?e:  ĀĂ = /ā30 + 25 = 52830 + 25 = 42.6 @@ = 4.26 E@ 

78e /ý = /ăĄ = / 2 2 ∙ ĂĄ– DaEKeFAaS 6OEoFa EFeA><, oCDe8e?eAAaS 6 
EooF6eFEF6<< E D<E. 5 (C. 7.3.1 [5]), @@; 

#D< QFo@ Fo?M<Aa De5Da tp 8o?:Aa 5OFP Ae @eAee CDo<;6e8eA<S G86oeAAo= 
L<D<AO De5Da Aa Co8>oDeAAoe 6ODa:eA<e oFAoLeA<S DaEKeFAo7o EoCDoF<6?eA<S 
EFa?< DaEFS:eA<R, E:aF<R, <;7<5G Co CDe8e?G Fe>GKeEF< < @o8G?S GCDG7oEF< 
EFa?<: 

tD = 2ĀĂ ∙ √þăý = 4.26 ∙ 2 ∙ √ 22.52.06∙104 = 0.3 E@ = 3 @@. 

&a><@ o5Da;o@ Aa;AaKeAO EeKeA<S: 5a?>< AaEF<?a – 86GFa6D №18, 
6FoDoEFeCeAAo= 5a?>< – 86GFa6D №40, 7?a6Ao= 5a?>< – 86GFa6D EoEFa6Ao7o EeKeA<S 
E CaDa??e?PAO@< Co?>a@< (o5MaS C?oMa8P A = 279,36 E@2, 6OEoFa EFeA>< – 52,8 E@, 
Fo?M<Aa EFeA>< – 1,2 E@, L<D<Aa Co?o> 30 E@, Fo?M<Aa Co?o> -3,6 E@). #Do6eD>< 
o5eECeKeA<S GE?o6<= CDoKAoEF<, :eEF>oEF< < GE?o6<S CDoH<?e= CD<6e8eAO 6 
CD<?o:eA<< � CoSEA<Fe?PAo= ;aC<E><. 
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3. OA=o6a=8O 8 DC=8a<e=BK 

3.1. �AEo8=Ke 8a==Ke 8;O @aAGeBa DC=8a<e=Ba 

$a=oA EFDo<Fe?PEF6a – C.  a=Aa;  

A5Eo?RFAaS oF@. – 330 @; 
�oAEFDG>F<6Aoe DeLeA<e – >aD>aEAoe;  

�OEoFa ;8aA<S –8,4 @;  

$a;@eD ;8aA<S 6 C?aAe – 30I54@;  
(GA8a@eAF – @oAo?<FAO= EFo?5KaFO=;  
!aDG:AOe EFeAO – EFeAo6Oe EQA86<K-CaAe?<;  
#o>DOF<e – >Do6e?PAOe EQA86<K-CaAe?<;  
�DOLa – C?oE>aS. 
 

3.2. OFe=:a 8=6e=e@=o-7eo;o78GeA:8E CA;o689 

�eo?o7o-?<Fo?o7<KeE><= Da;De; C?oMa8>< Aa <;GKeAAGR 7?G5<AG 3,5 @ 

CDe8EFa6?eA a??R6<a?PAO@< oF?o:eA<S@<: CoK6eAAo-DaEF<Fe?PAO= E?o= 
@oMAoEFPR 0,2@ < 7a?eKA<>o6O@ 7DGAFo@ @oMAoEFPR 5o?ee 5 @. 

&a5?<Ja 3.1 - �DGAFo6Oe GE?o6<S 
 

!a8<e=o6a=8e 7@C=Ba 
 oI=oABL 
A;oO, < 

%a@a:Be@8AB8:8 7@C=Ba 

W WL WP ρ, B/<3 ��,B/<3 

#oK6eAAo – DaEF<Fe?PAO= E?o= 0,2 0,19 0,27 0,18 1,81 2,71 

�a?eKA<>o6O= 7DGAF >5 0,07 - - 2,5 2,69 

 
#?oFAoEFP 7a?eKA<>a 6 EGIo@ EoEFoSA<< (HoD@G?a 7 [36]: ÿĂ =  ÿ (1 + 0.01�)⁄    

78e, � – eEFeEF6eAAaS 6?a:AoEFP 7DGAFa (0,07%); ÿ – C?oFAoEFP 7DGAFa (2,5 F/@2); ÿĂ =  2,5 (1 + 0.01 E 0,07)⁄ = 2,49   

#oD<EFoEFP 7a?eKA<>a: Ā = 1 − ÿĂ/ÿā , (Fa5?<Ja 1 [36]) 

78e ÿā – C?oFAoEFP @<AeDa?PAOI KaEF<J (2,5 F/@2); ÿĂ – C?oFAoEFP EGIo7o 7DGAFa (2,08 F/@2); Ā = 1 − 2,08/2,5 = 0,17 – AeCoD<EFO= (Fa5?<Ja �.3 [36]). 

�oQHH<J<eAF CoD<EFoEF< 7a?eKA<>a: ă = 
ÿā−ÿĂ/ ÿĂ, (Fa5?<Ja 1 [37]) 

78e ÿā – C?oFAoEFP @<AeDa?PAOI KaEF<J (2,69 F/@2); ÿĂ – C?oFAoEFP EGIo7o 7DGAFa (2,08 F/@2); ă = (2,69-2,08)/2,08=0,29 

 



27 

 

#o?AaS 6?a7oe@>oEFP 7a?eKA<>a: �0 = ă * ÿ�/ÿā, (Fa5?<Ja 1 [17])  

78e ÿā – C?oFAoEFP @<AeDa?PAOI KaEF<J (2,69 F/@2); ÿ� – C?oFAoEFP 6o8O (1 7/E@2) [17]; ă – >oQHH<J<eAF CoD<EFoEF< (0,29). �0 = 0,29 * 1/2,69 = 0,11. 

 

3.3. !5o@ =a7@C7o: 

�OCo?ASe@ E5oD Aa7DG;o> Aa HGA8a@eAF Co8 6AeJeAFDeAAo E:aFGR >o?oAAG 
;a6o8a. %5oD Aa7DG;o> CDe8EFa6?eA 6 Fa5?<Je 3.2.  

&a5?<Ja 3.2 – %5oD Aa7DG;o> Aa 54 @2 7DG;o6o= C?oMa8< >o?oAAO 

�88 =a7@C7:8 
!o@<aB86=aO 
=a7@C7:a �=, кН<� 

�oMDD8F8e=B 
=a8e6=oAB8 
=a7@C7:8 �ÿ 

 aAGeB=aO =a7@C7:a �@, кН<� 

1 #oEFoSAAaS Aa7DG;>a 

�Do6e?PAOe 

EQA86<K– CaAe?< 
�eE 1 @2 = 15,6 >7 
t = 200 @@ = 0,2 @ 

mo5M = 6@ I 15,6 = 
93,6I12 = 1,1232 F. 

1,1232 1,2 (Fa5?<Ja 7.1 [20]) 1,35 

�6GFa6D 18 
�eE 1 @ = 18,4 >7 
mo5M = 0,23 @2 I 
18,4 = 0,828F. 

0,828 

 

1,05 (Fa5?<Ja 7.1 

[20]) 
0,87 

�6GFa6D 40 
�eE 1 @ = 57>7 

mo5M = 0,84 @2 I 57 
= 4,232= 0,0,0043 F. 

1,202 
1,05 (Fa5?<Ja 7.1 

[20]) 
1,26 

�o?oAAa �6GFa6D 
30�7 

�eE 1 @2 =165,6 >7 
165,6 I 6,5 = 0,845 

0,845 
1,05 (Fa5?<Ja 7.1 

[20]) 
0,887 

%FeAo6Oe EQA86<K– 
CaAe?< 

�eE 1 @2 = 12,5 >7 
t = 150 @@ = 0,15 @ 

mo5M = 12@ I 12,5 = 
150 >7 

150 I 9 =1,05F. 

1,05 1,2 (Fa5?<Ja 7.1 [20]) 1,26 

�Fo7o CoEFoSAAaS 4,55  5,03 

2 �De@eAAaS Aa7DG;>a 

%Ae7o6aS Aa7DG;>a 

!a7DG;>a Aa 1 @ 2 =100 
>7 

100I54 = 540>7 = 0,54 F 
1,4 0,76 

�Fo7o 5,09  5,79 
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!a D<EGA>e 3.1 <;o5Da:eAa 7DG;o6aS C?oMa8P >o?oAAO 

 
$<EGAo> 3.1 – �DG;o6aS C?oMa8P >o?oAAO 

#eDeEKeF Aa7DG;>< 6 >!: 
N = qDaEK ∙ g 

N = 5,79 ∙ 10 = 57,9 >!. 
 

3.4.  aAGeB ABo;5GaBo7o DC=8a<e=Ba =a eABeAB6e==o< oA=o6a=88 

O5oEAo6aA<e 7?G5<AO ;a?o:eA<S HGA8a@eAFa.  

�?S ;a6o8a CD<A<@ae@ Ae;a7?G5?eAAO= HGA8a@eAF, Fa> >a> Ae 

CDe8GE@aFD<6aeFES GEFDo=EF6o Co86a?a. 1FoF 6aD<aAF @o:eF o5eECeK<FP 
QHHe>F<6AGR Da5oFG Ea@o= >oAEFDG>J<<, a Fa>:e G@eAPL<FP DaEIo8 @aFeD<a?o6 Aa 

GEFDo=EF6e HGA8a@eAFa.  e?>o;a7?G5?eAAO= HGA8a@eAF G>?a8O6aeFES Aa 7?G5<AG 
8o 3,40 @. 

OCDe8e?Se@ CDe86aD<Fe?PAo C?oMa8P oEAo6aA<S HGA8a@eAFa.  

#De86aD<Fe?PAOe Da;@eDO HGA8a@eAFa oCDe8e?Se@ Co HoD@G?e 4 [37].  

                           ý =  þĀþ02 ÿ∙Ă                                                                                             (3.9)  

78e: Fv – DaEKeFAaS Aa7DG;>a, CeDe8a6ae@aS Aa HGA8a@eAF, F/@2 ;  
R0 – GE?o6Aoe DaEKeFAoe EoCDoF<6?eA<e 7DGAFa Co8 Co8oL6o= HGA8a@eAFa 

(#D<?o:eA<e �.3 [37]));  

γ – oEDe8AeAAO= G8e?PAO= 6eE @aFeD<a?a HGA8a@eAFa < 7DGAFa Aa e7o o5De;aI 
(2 F/@3 );  

d – 7?G5<Aa ;a?o:eA<S Co8oL6O HGA8a@eAFa oF GDo6AS C?aA<Do6><, @. ý =  57,91402 20∙1.5 = 0,526@2                                                                                         

&a> >a> HGA8a@eAF 6AeJeAFDeAAo E:aFO=, Fo Co?GKeAAoe ;AaKeA<e C?oMa8< 
G@Ao:ae@ Aa 1,20, Fo78a A = 0,526I1,2 = 0,63, CD<A<@ae@ HGA8a@eAF @oAo?<FAo7o 

F<Ca < Aa;AaKae@ L<D<AG Co8GL><, Da6Ao= 1I1 @ (D<EGAo> 3.2, 3.3).  
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$<EGAo> 3.2 – �eo@eFD<KeE><e CaDa@eFDO EFo?5KaFo7o HGA8a@eAFa 

 
$<EGAo> 3.3 – �eo@eFD<KeE><e CaDa@eFDO EFo?5KaFo7o HGA8a@eAFa 

OCDe8e?eA<e DaEKeFAo7o EoCDoF<6?eA<S 7DGAFa oEAo6aA<S Co HoD@G?e 3 [37] þ =  ÿā1∙ ÿā2ý [ĀÿýĀĀ ÿĀ + ĀăĂ1́ÿ΄Ā + (Āă 2 1) ∙  ĂĀ́ÿ΄Ā + ĀāāĀ] 
78e, ÿā1 < ÿā2  - >oQHH<J<eAFO GE?o6<= Da5oFO ( Fa5?<Ja 5.4 [37]); ý- >oQHH<J<eAF, CD<A<@ae@O= Da6AO@ e8<A<Je, eE?< CDoKAoEFAOe 

IaDa>FeD<EF<>< 7DGAFa (�Ā  < āĀ) oCDe8e?eAO AeCoEDe8EF6eAAO@< <ECOFaA<S@<, 
< ý =1,1, eE?< oA< CD<ASFO Co Fa5?<Ja@ CD<?o:eA<S A[37]; Āÿ, Āă, Āā -  >oQHH<J<eAFO, CD<A<@ae@Oe Co Fa5?<Je 5.5[37]; ýĀ - >oQHH<J<eAF, CD<A<@ae@O= Da6AO@ e8<A<Je CD< b<10 @;  

b - L<D<Aa Co8oL6O HGA8a@eAFa, @ (CD< 5eFoAAo= <?< Me5eAoKAo= 
Co87oFo6>e Fo?M<Ao= hn 8oCGE>aeFES G6e?<K<6aFP b Aa 2hn); ÿĀ - oEDe8AeAAoe DaEKeFAoe ;AaKeA<e G8e?PAo7o 6eEa 7DGAFo6, ;a?e7aRM<I 
A<:e Co8oL6O HGA8a@eAFa (CD< Aa?<K<< Co8;e@AOI 6o8 oCDe8e?SeFES E GKeFo@ 
6;6eL<6aRMe7o 8e=EF6<S 6o8O), >!/@3, C. 5.6.10[37]; ÿ΄Ā - Fo :e, 8?S 7DGAFo6, ;a?e7aRM<I 6OLe Co8oL6O HGA8a@eAFa, >!/@3; 

https://docs.cntd.ru/document/456054206#A9I0NJ
https://docs.cntd.ru/document/456054206#AA20NO
https://docs.cntd.ru/document/456054206#A9M0NK
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āĀ - DaEKeFAoe ;AaKeA<e G8e?PAo7o EJeC?eA<S 7DGAFa, ;a?e7aRMe7o 

AeCoEDe8EF6eAAo Co8 Co8oL6o= HGA8a@eAFa (E@. 5.6.10[37]), >#a; Ă1, - 7?G5<Aa ;a?o:eA<S HGA8a@eAFo6, @.   Ă1 =  /ý + /āĄÿāĄ ÿ΄Ā⁄                             

;8eEP /ý – Fo?M<Aa E?oS 7DGAFa 6OLe Co8oL6O HGA8a@eAFa Eo EFoDoAO 
Co86a?a, @; /āĄ - Fo?M<Aa >oAEFDG>J<< Co?a Co86a?a, @; ÿāĄ - DaEKeFAoe ;AaKeA<e G8e?PAo7o 6eEa >oAEFDG>J<< Co?a Co86a?a, >!/@3; Ă1́- Fo :e, KFo Ă1, CoE?e De>oAEFDG>J<< ĂĀ - 7?G5<Aa Co86a?a, DaEEFoSA<e oF GDo6AS C?aA<Do6>< 8o Co?a Co86a?a, @ 
(8?S EooDG:eA<= E Co86a?o@ L<D<Ao= � f 20@ < 7?G5<Ao= E6OLe 2 @ CD<A<@aRF ĂĀ = 2 @, CD< L<D<Ae Co86a?a � > 20@ CD<A<@aeFES ĂĀ < 0) ĂĀ́ - Fo :e, KFo ĂĀ, CoE?e De>oAEFDG>J<< þ =   1.4∙1,41,1 [1,44 ∙ 1,1 ∙ 1 ∙ 21 + 6,76 ∙ 1,2 ∙ 23,1 + (6,76 2  1) ∙ 0 ∙ 0 + 8,88 ∙2] = 216 7 >#a 

�OCo?A<@ CDo6eD>G GE?o6<S:  
σ f R,  
78e: σ – EG@@aDAoe AaCDS:eA<e, F/@2 ;  
R – DaEKeFAoe EoCDoF<6?eA<e 7DGAFa, F/@2 .  
!a=8e@ EG@@aDAoe AaCDS:eA<e Co HoD@G?e 4 [37]: 

 ý =  þĀ ∙ þD.7�                                                                                               

78e: Fv – Aa7DG;>a oF ;8aA<S, F/@2;  
FH.7 – 6eE HGA8a@eAFa < 7DGAFa, F/@2;  
A – C?oMa8P Co8oL6O HGA8a@eAFa, @2;  
OCDe8e?Se@ o5Ne@ Co8oL6O HGA8a@eAFO:  
V = a∙b∙h =1∙1∙0,3 = 0,4 @3 

OCDe8e?Se@ 6eE HGA8a@eAFAo= Co8GL><:  
F = V ∙ p ∙10 = 0,4 ∙ 2 ∙ 10 = 0,8 >! 

OCDe8e?Se@ o5Ne@ Co8>o?oAA<>a:  

V = a∙b∙h = 0,6∙ 0,6 ∙ 0,8 = 0,288 

OCDe8e?Se@ 6eE EFa>aAa:  

F = V ∙ p = 0,288 ∙ 2 = 0,576 ÿ =  0,8+0,576+57,91  = 195,5 >#a 

195,5 >#a f 216,7 >#a => GE?o6<e 6OCo?ASeFES, E?e8o6aFe?PAo, 6O5DaAAO= 
Da;@eD Co8oL6O HGA8a@eAFa Co8Io8<F. �O6o8: CD<A<@ae@ Da;@eDO Co8oL6O 
HGA8a@eAFa 1I1 

 

 

 

 

 

 

https://docs.cntd.ru/document/456054206#8PG0LS
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4. "eE=o;o78O 8 o@7a=87aF8O AB@o8Be;LAB6a 

4.1. �AEo8=Ke 8a==Ke 

– O5Ne>F EFDo<Fe?PEF6a: JeI 7?G5o>o= CeDeDa5oF>< HoDe?<;  
– $a=oA EFDo<Fe?PEF6a: C.  a=Aa, 17 >@ a6Fo8oDo7< %aSAo7oDE> - +eDe@GL><;  

– �oAEFDG>F<6AaS EIe@a – >aD>aEAaS;  
– $a;@eDO ;8aA<S Co oES@: 30I54 @; 
– �OEoFa ;8aA<S Co CaDaCeFG: 8,4 @;  
– O5MaS C?oMa8P ;8aA<S: 1620 @2;  

– �o?<KeEF6o CDo?eFo6: 3;  

– $a;@eD CDo?eFa: 12, 12 < 6 @;  
– ,a7 >o?oAA: 6 @;    
– �a?PAoEFP CoEFa6>< @aFeD<a?o6: 90 >@ 

– (GA8a@eAFO: @oAo?<FAOe EFo?5KaFOe;  

– %FeAO: EFeAo6Oe EQA86<K-CaAe?<;  
– �DOLa < >Do6?S: >oAEFDG>J<S >DOL< – C?oE>aS, 5eEKeD8aKAaS. �AGFDeAA<= 

6o8ooF6o8. �Do6?S 6OCo?AeAa <; >Do6e?PAOI EQA86<K-CaAe?e=;  

– #o?O – Co?O Co 7DGAFG; 
– OF@oEF>a – <; 5eFoAa L<D<Ao= 1,5 @. 

 

4.2. !?eF8D8:aF8O M;e<e=Bo6 :o=AB@C:F89 

�O5<Dae@ >oAEFDG>F<6AOe Q?e@eAFO < oCDe8e?Se@ CoFDe5AOe @aFeD<a?PAOe 

DeEGDEO Co EIe@e ;8aA<S. � ECeJ<H<>aJ<S E5oDAOI Q?e@eAFo6 CDe8EFa6?eAa 

Fa5?<Je 4.1 

&a5?<Ja 4.1 – %CeJ<H<>aJ<S E5oDAOI Q?e@eAFo6 
!o<e

@ 

!a8<e=o6a=8e 

M;e<e=Bo6 
-A:87 

 a@:a 

M;e<e=Bo

6 

�o;-

6o 6 
HB 

 aAAa, B 

1-7o 

M;-Ba 

�AeE 
M;-o6 

1 �o?oAAa 

 

�1 40 
 

1,3 
52 

2 �?a6AaS 5a?>a 

 

��-1 20 2,654 53,06 

3 �?a6AaS 5a?>a 

 

��-2 10 1,311 13,11 
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4 
�FoDoEFeCeAAaS 

5a?>a 

 

��-2 108 0,342 36,94 

5 �a?>a AaEF<?a 

 

�!-3 660 0,0459 
30,29

4 

6 

�Do6e?PAaS 
EQA86<K-CaAe?P 

6000I1200I
200 

 

 

�%#-1 

 

225 

 

0,115 

 

 

25,64

5 

7 

%FeAo6aS EQA86<K-
CaAe?P 

12000I1200I150 

 

%&- 1 105 0,115 1,575 

8 O�-1 - 28 

- 

 

- 

- 

9 ��-1 

 

- 7 - - 

10 ��-2 

 

- 30 - - 
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11 �D-1 

 

- 3 - - 

 

!a<5o?ee FS:e?O= Q?e@eAF, @oAF<DGe@O= E Co@oMPR >DaAa – 7?a6AS 5a?>a 

2,654 F. 

4.3. �K5o@ 7@C7o7aE6aB=KE 8 <o=Ba6=KE ?@8A?oAo5;e=89 

�?S Fo7o KFo5O Co8ASFP 7DG; Aa 6OEoFG < CDo<;6eEF< @oAFa: >oAEFDG>J<= 
AG:Ao 6O5DaFP 7DG;o;aI6aFAOe < @oAFa:AOe CD<ECoEo5?eA<S. �e8o@oEFP 
7DG;o;aI6aFAOI < @oAFa:AOI CD<ECoEo5?eA<= CDe8EFa6?eAa 6 Fa5?<Je 4.2. 

&a5?<Ja 4.2 - �e8o@oEFP 7DG;o;aI6aFAOI < @oAFa:AOI CD<ECoEo5?eA<= 
!a8<e=o6a=8e 

?@8A?oAo5;e=89 

!a7=aGe=8e -A:87 �@C7o?o

8Je<=oA
BL, B 

�eA
, B 

�KAoBa 

AB@o?o6:8, 
< 

%FDoC 4%� – 1,0 %FDoCo6>a 

>Do6e?PAOI 
EQA86<K-

CaAe?e=, o>oA, 
E6S;e=, 

86eDe=, 6oDoF 

 

4 
0,01

6 
3 

'A<6eDEa?PAO= 
Fe>EF<?PAO= EFDoC 
%&� 1,0 - 1500 

%6S;< @e:8G 
>o?oAA 

 

1 - 1,5 

 

&a><@ o5Da;o@, 5O?< Co8o5DaAO 7DG;o;aI6aFAOe < @oAFa:AOe 

CD<ECoEo5?eA<S, Aeo5Io8<@Oe 8?S Co?AoJeAAo7o CDo6e8eA<S CDoJeEEa @oAFa:a 

>oAEFDG>J<= < Q?e@eAFFo6 >aD>aEa. 

 

4.4. �K5o@ <o=Ba6=o7o :@a=a 

&De5GeFES Co8o5DaFP EFDe?o6o= >DaA 8?S >aD>aEAo7o ;8aA<S JeIa 

7?G5o>o= CeDeDa5oF>< HoDe?<, Da;@eDa@< ;8aA<S 6 oESI 30I54 @. 
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OEAo6AO@< CaDa@eFDa@< Ea@oIo8Ao7o EFDe?o6o7o >DaAa S6?SRFES: 
7DG;oCo8Nё@AoEFP, 6OEoFa Co8Nё@a >DR>a, 6O?eF EFDe?O, 8?<Aa EFDe?O. 
OCDe8e?Se@ 7DG;oCo8Nё@AoEFP >DaAa (Q>D), F: 

Q>p = QQ? + Qrp + QocA 

78e QQ? - @aEEa Q?e@eAFa, F; Qrp - @aEEa 7DG;o;aI6aFAOI CD<ECoEo5?eA<=, F; 
QoEA - @aEEa Fa>e?a:Ao= GEFaAo6><, F; 

Q>D= 2,64+0,016+0=3,66 F. 
OCDe8e?Se@ 6OEoFG Co8Nё@a >DR>a (!>D) @: 
H>p = ho+h3+hQ+hF,  

78e ho - 6OEoFa DaAee GEFaAo6?eAAo= >oAEFDG>J<<, @; h;- ;aCaE Co 6OEoFe, 

Aeo5Io8<@O= 8?S CeDe@eMeA<S Q?e@eAFa Aa8 DaAee GEFaAo6?eAAO@<, CD<A<@aeFES 
Ae @eAee 0,5 @; һQ - 6OEoFa (Fo?M<Aa) Q?e@eAFa 6 Co?o:eA<<, @; hrp - 6OEoFa 

7DG;o;aI6aFAOI CD<ECoEo5?eA<=, @; hF - 6OEoFa 7DG;o;aI6aFAo7o CD<ECoEo5?eA<S. 
!>D =6,75+0,5+0,6+4=11,85 @ 

OCDe8e?Se@ 6OEoFG Co8Nё@a EFDe?O: 

HEFp = H>p + h, 

78e !EFD - 6OEoFa Co8Nё@a EFDe?O; !>D - 6OEoFa Co8Ne@a >DR>a; h - 6OEoFa 

Co?<ECaEFa 6 EFSAGFo@ Co?o:eA<< (1,5 - 5 @). 

!FD =11,85+1,5=13,35 @  

OCDe8e?eA<e @oAFa:Ao7o 6O?eFa >DR>a >DaAa LE: ÿā =  √( þý 2 Ā3)2 + (ÿā 2 Āш)2   ÿā =  √(3,2 2 2)2 + (11,85 2 2)2 = 10< 

�DaH<> 7DG;oCo8Ne@AoEF< >DaAa CDe8EFa6?eA Aa D<EGA>e 4.1 

 

$<EGAo> 4.1 – �DG;oCo8Ne@AoEFP >DaAa 
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&a><@ o5Da;o@ 5O? Co8o5DaA a6Fo@o5<?PAO= >DaA �?<AJO �%-35719-1, 

G8o6?eF6oDSRM<= FDe5Ge@O@ CaDa@eFDa@ 6OEoFO < 6eEa 7DG;a, 6OEoFO Co8Ne@a < 
6O?eFa EFDe?O. 

4.5. �K5o@ 8 @aAGeB B@a=A?o@B=KE A@e8AB6 

OEAo6AO@ ECoEo5o@ 8oEFa6>< E5oDAOI EFa?PAOI >oAEFDG>J<= E ;a6o8o6 
<;7oFo6<Fe?e= Aa EFDo<Fe?PAOe C?oMa8>< S6?SeFES <ECo?P;o6aA<e 

ECeJ<a?<;<Do6aAAo7o a6FoFDaAECoDFa. %De8ASS E>oDoEFP 86<:eA<S 
a6FoFDaAECoDFAOI EDe8EF6, CeDe6o;SM<I EFDo<Fe?PAOe >oAEFDG>J<<, Ae 8o?:Aa 

CDe6OLaFP 35 >@/K. #D< CeDe6o;>e o8AoF<CAOI <;8e?<= 6De@S, DaEIo8Ge@oe 

FDaAECoDFo@ ;a o8<A o5oDoF, DaEEK<FO6aeFES Co HoD@G?e:  

tFD =t1 + t2 + t3 + t4,                                                                                          (4.9) 

78e t1 – 6De@S 6 CGF<  

t1 = (2 I L) / VED                                                                                                       (4.10) 

78e  L – 8a?PAoEFP CoEFa6>< @aFeD<a?o6, 90>@;  

VED - EDe8ASS E>oDoEFP 86<:eA<S, 35 >@/K; 
t2 – 6De@S, DaEIo8Ge@oe Aa CD<JeC>G 6 FeKeA<e o8Ao7o o5oDoFa 6 EDe8Ae@, 6 

@<A;  
t3 – 6De@S, DaEIo8Ge@oe Aa oFJeC>G 6 FeKeA<e o8Ao7o o5oDoFa 6 EDe8Ae@, 6 

@<A; 
t4– 6De@S, @aAe6D<6oaA<e < CDoK<e oD7aA<;aJ<oAAOe @eDoCD<SF<S 6 FeKeA<e 

o8Ao7o o5oDoFa, 7 @<A;  
�aAAOe DaEKeFa a6FoFDaAECoDFAOI EDe8EF6 CDe8EFa6?eAO 6 Fa5?<Je 4.3 

&a5?<Ja 4.3 – �aAAOe DaEKeFa a6FoFDaAECoDFAOI EDe8EF6 Co 8oEFa6>e 

EFDo<Fe?PAOI >oAEFDG>J<= 

!
a
8<

e
=o
6a

e
<e

 

?@
e
6o
78
<o
7o

 

7@
C=
Ba

 

E
8.
 8
7<

 

�
o
;8
Ge
AB
6o

 

�eA, B !6e8e=8O o 6K5@a==KE a6Bo<o58;OE 

E
88
=8
FK

 

�A
e
7o

 

 
a
@:

a
 

�@
C7

o
?o
8J

e
<

=o
AB
L,
 B

 

�
o
;8
Ge
AB
6o

 

<a
H
.-A
<e
= 

�
o
;8
Ge
AB
6o

 

@e
9A

o
6 

�
o
;8
Ge
AB
6o

 

a
6B

o
<o
58
;e
9 

%Fa?PAaS 
>o?oAAa 

L
F 0 

0,659 26,36 �a@A�-5410 20 2 2 1 

%6S;< L
F 4 0,140 0,56 �a@A�-5410 20 1 1 1 

%Fa?PAaS 
5a?>a 

L
F 0 

2,654 79,62 �a@A�-5410 20 3 4 1 

�DB69?PAO
9 EQA86<K-
C4A9?< 

F
F 225 0,015 25,64 �a@A�-5410 20 2 2 1 

%FeAo6aS 
EQA86<K-
CaAe?P 

L
F 05 

0,015 1,575 �a@A�-5410 20 1 1 1 

O>Aa 
L

F 8 
0,128 3,548 �a@A�-5410 20 1 1 1 
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�oDoFa 
L

F 3 0,378 1,134 �a@A�-5410 20 1 1 1 

 

&a><@ o5Da;o@, 5O?< Co8o5DaAO FDaAECoDFAOe EDe8EF6a 8?S QHHe>F<6Ao= 
8oEFa6>< EFDo<Fe?PAOI >oAEFDG>J<= < @aFeD<a?o6 Eo E>?a8a 8o @eEFa 6o;6e8eA<S 
;8aA<S. &a>:e oCDe8e?eAO EDo>< CoEFa6><. OEAo6Ao= FDaAECoDFAo= @aL<Ao= 8?S 
CeDe6o;>< >oAEFDG>J<= < @aFeD<a?o6 S6?SeFES �a@A�-5410. 

 

4.6. �o8AGeB o5Je<o6 @a5oB 

#Do<;6e8eA Co8EKeF o5Ne@o6 Da5oF 8?S Fo7o, KFo5O G;AaFP >a>oe >o?<KeEF6o 

@aFeD<a?a AG:Ao Aa@, a Fa>:e KFo5O EoEFa6<FP >a?P>G?SJ<R FDG8o6OI ;aFDaF. 
�e8o@oEFP Co8EKeFo6 Da5oF CDe8EFa6?eAa 6 Fa5?<Je 4.3.  

&a5?<Ja 4.3 –�e8o@oEFP Co8EKeFo6 o5Ne@o6 Da5oF 
!o<e@ !a8<e=o6a=8e @a5oB E8.87< �o;-6o 

1 
#?aA<Do6>a C?oMa8e= 5G?P8o;eDa@< @oMAoEFPR: 

79 >�F (80 ?.E.) 1000 @2 2,881 

2 

$a;Da5oF>a 7DGAFa 6 FDaALeSI Q>E>a6aFoDo@ 
<o5DaFAaS ?oCaFa> E >o6Lo@ E >o6Lo@ 

6@eEF<@oEFPR 1 (1-1,2) @3, 7DGCCa 7DGAFo6: 2 
1000 @3 0,28 

3 'EFDo=EF6o oEAo6aA<S Co8 HGA8a@eAFO: CeEKaAo7o 1 @3 10 

4 
'EFDo=EF6o 5eFoAAOI HGA8a@eAFo6 o5Me7o 

Aa;AaKeA<S Co8 >o?oAAO o5Ne@o@: 8o 3 @3 
100 @3 0,12 

5 

�aEOC>a FDaALe= < >oF?o6aAo6 E CeDe@eMeA<e@ 
7DGAFa 8o 5 @ 5G?P8o;eDa@< @oMAoEFPR: 79 >�F 

(108 ?.E.), 7DGCCa 7DGAFo6 2 
1000 @3 0,255 

6 

 oAFa: >o?oAA o8AoQFa:AOI < @Ao7oQFa:AOI 
;8aA<= < >DaAo6OI QEFa>a8 6OEoFo=: 8o 25 @ 

EoEFa6Ao7o EeKeA<S @aEEo= 8o 3,0 F 
F 26,39 

7 

 oAFa: @eFa??<KeE><I >oAEFDG>J<= (5a?o>, 
D<7e?e=, FDa6eDE) Aa GEFaAo6?eAAOe oCoDAOe 

@eFa??o>oAEFDG>J<<, CD< 6e8eA<< Da5oF: E 
a6Fo7<8DoCo8Ne@A<>a 

F 165,96 

8 
 oAFa: C?oMa8o> E AaEF<?o@ < o7Da8eA<e@ <; 
?<EFo6o=, D<H?eAo=, CDoEeKAo= < >DG7?o= EFa?< 

F 101,74 

9 

'FeC?eA<e Co>DOF<= C?<Fa@<: <; @<AeDa?PAo= 
6aFO <?< CeD?<Fa Aa 5<FG@Ao= @aEF<>e 6 o8<A 

E?o= 

100 @2 64,8 

10 
'EFDo=EF6o >Do6e?P <; oJ<A>o6aAAo= EFa?<: 5e; 

AaEFeAAOI :e?o5o6 100 @2 16,2 

11 

 oAFa: o7Da:8aRM<I >oAFDG>J<= EFeA: <; 
@Ao7oE?o=AOI CaAe?e= ;a6o8E>o= 7oFo6AoEF< CD< 

6OEoFe ;8aA<S 8o 50 @ 

100 @2 14,112 

12 
 oAFa: 6<FDa:e=, 6<FD<A: E o8<AaDAO@ 

oEFe>?eA<e@ 6 o8Ao QFa:AOI ;8aA<SI F 9,64 

13 
'EFaAo6>a @eFa??<KeE><I 86eDAOI 5?o>o6 6 

7oFo6Oe CDoe@O 

 

100 @2 3,15 

14 'C?oFAeA<e 7GDAFa: 7Da6<e@ 100 @2 16,2 

15 'EFDo=EF6o Co8EF<?aRM<I E?oe6: CeEKaAOI @3 162 
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16 'EFDo=EF6o Co8EF<?aRM<I E?oe6: 5eFoAAOI @3 324 

17 
'EFDo=EF6o 7<8Do<;o?SJ<< o5@a;oKAo=: 6 o8<A 

E?o= CDa=@eDo@ 
100 @2 16,2 

18 
'EFDo=EF6o FeC?o- < ;6G>o<;o?SJ<< <; C?<F <?< 
@aFo6 @<AeDa?o6aFAOI <?< EFe>?o6o?o>A<EFOI 100 @2 32,4 

19 'EFDo=EF6o Co8EF<?aRM<I E?oe6: 5eFoAAOI @3 129,6 

20 
'EFDo=EF6o Co>DOF<= Fo?M<Ao= 10 @@ <; 
Co?<@eDDaEF6oDa Aa oEAo6e E@o?O (A1�-8 

 

100 @2 16,2 

21 'EFDo=EF6o oF@oEF>< Fo?M<Ao=:150 @@ 100 @2 
 

1,72 

 

4.7. �a;L:C;OF8O B@C8o6KE 7aB@aB 

�a?P>G?SJ<S FDG8o6OI ;aFDaF EoEFa6?SeFES 8?S oCDe8e?eA<S ;aFDaF FDG8a < 
EFo<@oEF< Da5oF Co QFaCa@ 8?S 5D<7a8, EoEFa6?SeFES < 6>?RKaeF DaEKeF o5Ne@o6, 
FDG8oe@>oEF< < ;aDa5oFAo= C?aFO. �aAAOe Co DaEKeFG E6e8eAO 6 Fa5?<JG �1 < 
CD<6e8eAO 6 CD<?o:eA<< �. 

&DG8oe@>oEFP (&) oCDe8e?SeFES Co HoD@G?e:  

& = !AD I V 

78e, !AD – AoD@a 6De@eA<, Ke?-KaE; 
V – o5Ne@ Da5oF. 
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5. OFe=:a 6o78e9AB68O =a o:@C6aNICN A@e8C 

5.1. %a@a:Be@8AB8:a o5Je:Ba AB@o8Be;LAB6a 

#?oMa8>a EFDo<Fe?PEF6a AaIo8<FES 6 C.  a=Aa Aa 17 >@ a6Fo8oDo7< 
%aSAo7oDE> – +eDe@GL><. #?oMa8P ;e@e?PAo7o GKaEF>a EoEFa6?SeF 13 903 @2, 

>a8aEFDo6O= Ao@eD: 19:03:060105:13. �aFe7oD<S < 6<8O Da;DeLeAAo7o 

<ECo?P;o6aA<S: ;e@?< AaEe?eAAOI CGA>Fo6, 8?S Da;@eMeA<S o5Ne>Fo6 6o8Ao7o 

HoA8a, 8?S Q>EC?GaFaJ<< GKaEF>a HoDe?e6o7o Io;S=EF6a.  

 
$<EGAo> 5.1 – %<FGaJ<oAAO= C?aA 

'KaEFo> o5Ne>Fa EFDo<Fe?PEF6a AaIo8<FES 6 6o8ooIDaAAo= ;oAe Eo7?aEAo EF 
65 [25]. %ooF6eFEF6eAAo, EFDo<Fe?PEF6o o5Ne>Fa, Co@<@o CDoKe7o, De7G?<DGeFES 
AoD@a@< Eo;8aA<S 5eDe7o6OI CDo<;6o8EF6eAAOI CDe8CD<SF<= DO5Ao7o Io;S=EF6a 

[26], FDe5o6aA<S@< > oIDaAe Co6eDIAoEFAOI 6o8 [29] < EaA<FaDAo-

QC<8e@<o?o7<KeE><@< AoD@a@< [27]. 

#Doe>F<DGe@oe ;8aA<e JeIa 7?G5o>o= CeDeDa5oF>< HoDe?< FDeICDo?eFAoe: 12 

@, 6 @ < 12 @; La7 >o?oAA 6 @, CoEFoSAAo= 6OEoFO + 8,4 @. $a;@eDO o5Ne>Fa Co oES@ 
30I54 @. �8aA<e <@eeF >aD>aEAGR >oAEFDG>F<6AGR EIe@G, 6OCo?AeAAGR <; 
@eFa??o>oAEFDG>J<=. 

�oAEFDG>F<6AOe Q?e@eAFO ;8aA<S: 
�o?oAAO EFa?PAOe, EoEFa6Ao7o EeKeA<S; 
(GA8a@eAF @oAo?<FAO= EFo?5KaFO=; 
�a?>< EFa?PAOe, 86GFa6Do6o7o EeKeA<S < EoEFa6Ao7o.  

O7Da:8eA<S EFeAo6Oe 6OCo?AeAO <; EQA86<K–CaAe?e=, o7Da:8eA<S 
>Do6e?PAOe 6OCo?AeAO <; EQA86<K–CaAe?e=; 

O>Aa <; #�)-CDoH<?e= E 86GI>a@eDAO@ EFe>?oCa>eFo@; 

�oDoFa CDe8GE@oFDeAO Da;@eDo@ 4,0I4,0 @; 
�6eD< AaDG:AOe < 6AGFDeAA<e <; #�)-CDoH<?e= 86GCo?PAOe 1500I2400 @@ 

< o8AoCo?PAOe 900I2100 @@; 

#o?O 5eFoAAOe Co 7DGAFG, 6 JeIaI >oAEFDG>J<S 8oCo?AeAa Aa?<6AO@ Co?o@ 
Aa Co?<@eDJe@eAFAo= oEAo6e, 6 EaAG;?aI – >eDa@o7DaA<FAo= C?<F>o=. 
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5.2. �;8<aB 8 Do=o6oe 7a7@O7=e=8e 6o78CEa 

�eo7DaH<KeE>oe Co?o:eA<e: Da=oA C.  a=Aa DaECo?o:eA Aa ?e6o@ 5eDe7G 
De>< EA<Ee=, Aa DaEEFoSA<< 10 >@ oF 7. %aSAo7oDE> < 16 >@ oF C. +eDё@GL>< 6 
7oDAo-Fae:Ao= ;oAe.  

�?<@aF: De;>o->oAF<AeAFa?PAO= E Io?o8Ao= ;<@o= < :aD><@ ?eFo@ < 
5o?PLo= a@C?<FG8o= Fe@CeDaFGD 6 FeKeA<< EGFo>. %FDo<Fe?PEF6o o5Ne>Fa 

6e8eFES 6 CeD6o@ >?<@aF<KeE>o@ Da=oAe, Co8 Da=oA I � (CD<?o:eA<e A [2]). �oAa 

6?a:AoEF< EGIaS (CD<?o:eA<e � [3]).  
%De8ASS @a>E<@a?PAaS Fe@CeDaFGDa AaDG:Ao7o 6o;8GIa Aa<5o?ee FeC?o7o 

@eESJa  +19,9 ℃; Aa<5o?ee Io?o8Ao7o  - 18,8 ℃; Fe@CeDaFGDa Aa<5o?ee Io?o8AOI 
EGFo> o5eECeKeAAoEFPR 0.98 = -40℃ (Fa5?.3.1 [2]); Fe@CeDaFGDa Aa<5o?ee 

Io?o8Ao= CSF<8Ae6>< o5eECeKeAAoEFPR 0.98 = -37℃ (Fa5?.3.1 [2]); a5Eo?RFAaS 
@<A<@a?PAaS Fe@CeDaFGDa 6o;8GIa = -47℃ (Fa5?.3.1 [2]); @a>E<@a?PAaS <; 
EDe8A<I E>oDoEFe= 6eFDa ;a SA6aDP -4,8 @/E (Fa5?.3.1 [2]). 

(oAo6aS >oAJeAFDaJ<S ;a7DS;ASRM<I 6eMeEF6 – ECeJ<a?PAoe CoASF<e, 

CDe8Aa;AaKeAAoe 8?S <ECo?P;o6aA<S 6 Je?SI AoD@<Do6aA<S 6O5DoEo6. (oAo6aS 
>oAJeAFDaJ<S 6De8Ao7o 6eMeEF6a (HoA) S6?SeFES IaDa>FeD<EF<>o= ;a7DS;AeA<S 
aF@oEHeDO, Eo;8a6ae@o= 6Ee@< <EFoKA<>a@< 6O5DoEo6 Aa DaEE@aFD<6ae@o= 
FeDD<FoD<<, <E>?RKaS <EFoKA<>, 8?S >oFoDo7o DaEEK<FO6aeFES HoA [16]. 

� SA6aDe 2021 7. 'Do6eAP ;a7DS;AeA<S aF@oEHeDAo7o 6o;8GIa 7oDo8a 

%aSAo7oDE>a (6O5DaA >a> Aa<5o?ee 5?<;>oDaECo?o:eAAO= A.C., E <@eRM<@<ES 
8aAAO@<) IaDa>FeD<;o6a?ES >a> «A<;><=» (Co %�): EFaA8aDFAO= <A8e>E (%�) – 
2,1 Co (5eA;(a)C<DeAG); Aa<5o?PLaS Co6FoDSe@oEFP CDe6OLeA<S #��@.D. (!#, %) 
– 0.0% (Co 6;6eLeAAO@ 6eMeEF6a@). %De8Ae7o8o6aS >oAJeAFDaJ<S HoD@a?P8e7<8a 

CDe6OE<?a 7<7<eA<KeE><e AoD@aF<6O (#��E.7.) < EoEFa6<?a 1.27 #��E.7. $a;o6Oe 

>oAJeAFDaJ<< ;a7DS;ASRM<I 6eMeEF6 6 FeKeA<e 7o8a Ae CDe6OLa?< 1 #��@.D. 
[16]. 

 

5.3. OFe=:a 6o78e9AB68O AB@o8Be;LAB6a ?@oe:B8@Ce<o7o o5Je:Ba =a 

aB<oADe@=K9 6o78CE 

%FDo<Fe?PEF6o JeIa 7?G5o>o= CeDeDa5oF>< HoDe?< EoCDo6o:8aeFES DS8o@ 
6O5DoEo6 ;a7DS;ASRM<I 6eMeEF6 6 6o;8GLAO= 5aEEe=A 6 CeD<o8 EFDo<Fe?PAo-

@oAFa:AOI Da5oF. OEAo6AOe <EFoKA<>< ;a7DS;AeA<S aF@oEHeDO CD< EFDo<Fe?PEF6e 

8aAAo7o o5Ne>Fa: 6O5DoEO ;a7DS;ASRM<I 6eMeEF6 oF E6aDoKAOI Da5oF; 6O5DoEO oF 
Q>EC?GaFaJ<< EFDo<Fe?PAOI @aL<A.  

5.3.1.  aAGeB 6K5@oAo6 oB 7a7@O7=ONI8E 6eIeAB6 oB A6a@oG=KE @a5oB 

$aEKeF >o?<KeEF6a 6O5DoEo6 ;a7DS;ASRM<I 6eMeEF6 6 aF@oEHeDG CD< 
E6aDoKAOI Da5oFaI CDo<;6o8<FES 6 EooF6eFEF6<< E « eFo8<>o= CDo6e8eA<S 
<A6eAFaD<;aJ<< 6O5DoEo6 ;a7DS;ASRM<I 6eMeEF6 6 aF@oEHeDG 8?S 5a; 8oDo:Ao= 
FeIA<><» (DaEKeFAO@ @eFo8o@) [17]. 

� CDoJeEEe Dea?<;aJ<< 8aAAo7o CDoe>Fa, CDe8GE@oFDeAo <ECo?P;o6aA<e 

Q?e>FD<KeE>o= E6aD>< E CD<@eAeA<e@ Q?e>FDo8o6 'O!� 13/45. �;8e?<S 
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<ECo?P;GRFES 8?S 6OCo?AeA<S >aKeEF6eAAOI E6aDoKAOI L6o6 E Co@oMPR 
FeIAo?o7<< DGKAo= 8G7o6o= E6aD><. #D< Da5oFe E A<@< GEFaAa6?<6aRF o5DaFAGR 
Co?SDAoEFP < <ECo?P;GRF CoEFoSAAO= Fo>. %FeD:A< 6OCGE>aRFES E Da;?<KAO@ 
8<a@eFDo@ EeKeA<S, Ea@O@< CoCG?SDAO@< 6aD<aAFa@< S6?SRFES Q?e>FDo8O E 
8<a@eFDo@ 3 < 4 @@. &<C 13/55 <ECo?P;GRF 8?S E6aD>< A<;>o?e7<Do6aAAo= 
6OEo>oG7?eDo8<EFo= EFa?<. � De;G?PFaFe o5Da5oF>< Co?GKaeFES >aKeEF6eAAO=, 
EFo=><= > DaEFDeE><6aA<R Lo6. 

&a5?<Ja 5.1 &<C<KAO= I<@<KeE><= EoEFa6 AaC?a6?eAAo7o @eFa??a @aD>< 
E6aDoKAOI Q?e>FDo8o6 'O!� 13/55, % 

C Mn Si S P 

0.09 1.05 0.42 0.022 0.024 

1. $aEKeF 6a?o6o7o 6O5DoEa ;a7DS;ASRM<I 6eMeEF6 CD< 6EeI 6<8aI 
Q?e>FDoE6aDoKAOI Da5oF CDo<;6o8<FES Co HoD@G?e: Āÿā =  ąÿā ∙ þ ∙ 1026  (B/7ā8), 

78e ąÿā – G8e?PAO= Co>a;aFe?P 6O8e?Se@o7o ;a7DS;ASRMe7o 6eMeEF6a, 7/>7 
DaEIo8Ge@OI E6aDoKAOI @aFeD<a?o6; B – @aEEa DaEIo8Ge@o7o ;a 7o8 E6aDoKAo7o 

@aFeD<a?a, >7. 

2.  a>E<@a?PAo Da;o6O= 6O5DoE (E@. E?o6aDP FeD@<Ao6) 
oCDe8e?SeFES Co HoD@G?e: 

 

78e b– @a>E<@a?PAoe >o?<KeEF6o E6aDoKAOI @aFeD<a?o6, DaEIo8Ge@OI 6 
FeKeA<e Da5oKe7o 8AS, >7 (;8eEP 8?S DaEKeFa 5eDe@ 5–7 >7), t– «K<EFoe» 6De@S, 
;aFDaK<6ae@oe Aa E6aD>G 6 FeKeA<e Da5oKe7o 8AS, K (6–8 K). 

3. �AoE<@ 8aAAOe DaEKeFo6 6 Fa5?<JG: 
&a5?<Ja 5.2 �O5DoEO 6De8AOI 6eMeEF6 6 aF@oEHeDG CD< E6aDoKAOI 

Da5oFaI E CD<@eAeA<e@ Q?e>FDo8o6 'O!� 13/45. 

�a7@O7=ONIee 6eIeAB6o Ā��, 7/:7 �a;o6K9 6K5@oA 
6@e8=KE 6eIeAB6, 

B/7o8 

 a:A. @a7o6K9 6K5@oA 
6@e8=KE 6eIeAB6, 7/A 

 aD7aAeJ < e7o Eoe8<AeA<S 1,09 0,000436 0,000260 

O>E<8 :e?e;a 13,9 0,005560 0,003309 

#O?P AeoD7aA<KeE>aS, SiO2 
1,00 0,000400 0,000238 

(FoD<EFO= 6o8oDo8 0,93 0,000372 0,000221 

�<o>E<8O a;oFa 2,7 0,001080 0,000643 

O>E<8 G7?eDo8a 13,3 0,005320 0,003167 

%6aDoKAaS aQDo;o?P 16,99 0,006800 0,004045 
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5.3.2.  aAGeB 6K5@oAo6 7a7@O7=ONI8E 6eIeAB6 oB @a5oBK 
a6Bo<o58;L=o7o B@a=A?o@Ba 8 AB@o8Be;L=KE <aH8= 

$aEKeF >o?<KeEF6a ;a7DS;ASRM<I 6eMeEF6 oF Da5oFO a6FoFDaAECoDFa < 
EFDo<Fe?PAOI @aL<A 6OCo?AeA E <ECo?P;o6aA<e@ «OJeA>a 6o;8e=EF6<S Aa 

o>DG:aRMGR EDe8G: @eFo8<KeE><e G>a;aA<S > Ea@oEFoSFe?PAo= Da5oFe» / E.A. 

�a5GL><Aa, E.E. �5e; %<5. He8eD. GA-F, )&� – H<?<a? %('. – A5a>aA : $�%e>FoD 
)&� – H<?<a?a %(', 2014. – 15 E.  [19]. 

&a5?<Ja 5.3 – OEAo6AOe IaDa>FeD<EF<>< CD<@eASe@OI EFDo<Fe?PAOI @aL<A 
< a6FoFDaAECoDFa 

!a8<e=o6a=8e 

8A?o;L7Ce<o7o 

a6Bo<o58;O 

�o;8GeAB6o 
 a5oG89 o5Je< 
8687aBe;O, ; 

 oI=oABL 
8687aBe;O ;/A 

�88 
Bo?;86a 

A6Fo>DaA �%-4571�-3$ 1 6,65 300 �<;e?P 
1>E>a6aFoD Case CX240� 1 5,1 177 �<;e?P 

�G?P8o;eD �-702 1 14,8 320 �<;e?P 
%a@oE6a? �a@A�-5410 1 10,8 350 �<;e?P 

 

$e;G?PFaFO DaEKeFa 6O5DoEo6 6De8AOI 6eMeEF6 oF Da5oFO �a@a;-5410, 

�G?P8o;eD �-702 CDe8EFa6?eAO 6 Fa5?<Je 5.4. 

 

&a5?<Ja 5.4 – �O5DoEO ;a7DS;ASRM<I 6eMeEF6 oF Da5oFO �a@a;-5410, 

�G?P8o;eD �-702 

�a7@O7=ONIee 

6eIeAB6o m
?@
 

7/
<8

= 

t ?
@,<

8=
 

m
L

, 
7/
:7

 

L,
:<

 

m
EE

, 

7/
<8

= 

t E
E,
<8

= 

Nk G,7/A  , B/7o8 

%O 0,6 4 3,1 0,1 0,4 5 2 0,00112 0,00298 

%! 0,24 4 0,7 0,1 0,17 5 2 0,000102 0,0063 

NO2 1,0 4 4,5 0,1 1,0 5 2 0,0027 0,0013 

SO2 0,065 4 0,35 0,1 0,065 5 2 0,000155 0,00134 

C 0,009 4 0,15 0,1 0,08 5 2 0,000132 0,000455 

 

$e;G?PFaFO DaEKeFa 6O5DoEo6 6De8AOI 6eMeEF6 oF Da5oFO A6Fo>DaA 
�%4571�-3$, 1>E>a6aFoD Case CX240� CDe8EFa6?eAO 6 Fa5?<Je 5.5 

&a5?<Ja 5.5 – �O5DoEO ;a7DS;ASRM<I 6eMeEF6 oF Da5oFO A6Fo>DaA �%-

4571�-3$, 1>E>a6aFoD Case CX240� 

�a7@O7=ONIee 

6eIeAB6o m
?@
 

7/
<8

= 

t ?
@,<

8=
 

m
L,
 7
/:
7 

L,
:<

 

m
EE

, 

7/
<8

= 

t E
E,<

8=
 

G,7/A  , B/7o8 

%O 0,6 4 3,1 0,1 0,4 1 0,0007 0,0000026 

%! 0,24 4 0,7 0,1 0,17 1 0,00029 0,00000107 

NO2 0,23 4 2,4 0,1 0,21 1 0,00031 0,00000111 
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SO2 0,065 4 0,35 0,1 0,065 1 0,00009 0,00000325 

C 0,009 4 0,15 0,1 0,08 1 0,000052 0,00000187 

 

5.3.3.  aAGeB 6K5@oAo6 7a7@O7=ONI8E 6eIeAB6 ?@8 ?o<oI8 <eBo88:8 
O!�-86 

�?S oJeA>< 6o;@o:Ao7o EoEFoSA<S aF@oEHeDAo7o 6o;8GIa 6 De;G?PFaFe 

6O5DoEo6 6o 6De@S CDo6e8eA<S EFDo<Fe?PAo-@oAFa:AOI Da5oF CD< EFDo<Fe?PEF6e 

JeIa 7?G5o>o= CeDeDa5oF>< HoDe?< CDo6o8<FES aAa?<; 6O5DoEo6 6De8AOI 
6eMeEF6 E GKeFo@ HoAo6o7o ;a7DS;AeA<S 6o;8GLAo7o 5aEEe=Aa. 

�?S CDo6e8eA<S Aeo5Io8<@o7o aAa?<;a <ECo?P;o6aAa @eFo8<>a DaEKeFa 

>oAJeAFDaJ<= 6 aF@oEHeDAo@ 6o;8GIe 6De8AOI 6eMeEF6, Eo8eD:aM<IES 6 
6O5DoEaI CDe8CD<SF<=. O!�-86 [21] < ECeJ<a?<;<Do6aAAaS CDo7Da@@a «O!�-86 

�a?P>G?SFoD» 6eDE<< 1.0, >oFoDaS CDe8Aa;AaKeAa 8?S oJeAoKAo7o DaEKeFa 

6O5DoEo6 6De8AOI 6eMeEF6 <; FoKeKAOI <EFoKA<>o6. 
#Do6e8eA<e aAa?<;a ;a7DS;AeAAoEF< o>DG:aRMe= EDe8O ;a>?RKaeFES 6 

EDa6AeA<< DaEEK<FaAAOI @a>E<@a?PAOI Da;o6OI 6O5DoEo6 6De8AOI 6eMeEF6 
CeDe6e8eAAOI 6 e8<A<JO #�� E AoD@o= #�� [21]. 

$e;G?PFaFO CeDe6o8a oFo5Da:eAO 6 Fa5?<Je 5.6 

 

&a5?<Ja 5.6 – �O5DoEO oF 6EeI 6<8o6 Da5oF Co (Co O!�-86) 

�o8 !a8<e=o6a=8e �K5@oA, 7/A Cm, e8. 
��� 

�8:, 
<7/<3 

Cm, <7/<3 

0143  aD7aAeJ < e7o Eoe8<AeA<S 0,00021 0,0001 0,01 0,000001 

2907 #O?P AeoD7aA<KeE>aS 0,000032 0,0000 0,15 0,00000 

0301 �<o>E<8O a;oFa 0,000034 
0,000

0 
0,085 

0,00000 

0337 O>E<8 G7?eDo8a 0,0060 0,0000 5,0 0,00000 

1505 %6aDoKAaS aQDo;o?P 0,0037 0,0001 0,2 0,00002 

2754 '7?e6o8oDo8 0,0031 0,0000 1,0 0,00000 

0304 O>E<8 a;oFa 0,0071 0,0002 0,4 0,00008 

0328 '7?9DB8 0,00114 0,0001 0,15 0,000015 

0330 O>E<8 EeDO 0,00087 0,0000 0,5 0,00000 

 

%Da6A<6 De;G?PFaFO DaEKeFa 6O5DoEo6 oF 6EeI 6<8o6 Da5oF (Co O!�-86, Fa5?. 
5.6) @o:Ao E8e?aFP 6O6o8, KFo @a>E<@a?PAo Da;o6Oe 6O5DoEO 6De8AOI 6eMeEF6 CD< 
EFDo<Fe?PEF6e JeIa 7?G5o>o= CeDeDa5oF>< HoDe?< Ae CDe6OLaRF AoD@G CDe8e?PAo 

8oCGEF<@o= >oAJeAFDaJ<< (#��).  
 

5.3.4.  OFe=:a 6o78e9AB68O o5Je:Ba ?o ?o6e@E=oAB=Ke 8 ?o87e<=Ke 6o8K 

#o6eDIAoEFAOI 6o8 Aa GKaEF>e EFDo<Fe?PEF6a Ae <@eeFES. �o;8e=EF6<e 

C?aA<DGe@o= 8eSFe?PAoEF< Aa Co8;e@AOe 6o8O DaEE@aFD<6aeFES 6 CeD<o8 
CDo6e8eA<S EFDo<Fe?PAo-@oAFa:AOI Da5oF < 6 CeD<o8 Q>EC?GaFaJ<< o5Ne>Fa.  
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!a EFa8<< EFDo<Fe?PEF6a CDe8Co?a7aeFES Dea?<;aJ<S CDoe>FAOI DeLeA<=, 
AaCDa6?eAAOI Aa G@eAPLeA<e Ae7aF<6Ao7o 6o;8e=EF6<S Aa Co8;e@AOe < 
Co6eDIAoEFAOe 6o8O: 

 *eAFDa?<;o6aAAoe 6o8oEAa5:eA<e < 6o8ooF6e8eA<e; 

 OF6e8eA<e EFoKAOI 6o8 CDe8GE@aFD<6aeFES ?<6Ae6O@< >aAa?<;aJ<S@<, 

a Io;S=EF6eAAo-5OFo6OI E<EFe@o= JeAFDa?<;o6aAAo7o 6o8ooF6e8eA<S 6 
7eD@eF<KAOe De;eD6GaDO. 

 

5.3.5. OFe=:a 6o78e9AB68O o5Je:Ba =a ?oG6e==o-@aAB8Be;L=K9 ?o:@o6 

OEAo6AO@< <EFoKA<>a@< CDS@o7o 6o;8e=EF6<S Aa 7eo?o7<KeE>GR EDe8G < 
CoK6eAAO= Co>Do6 S6?SRFES: 

 �A:eAeDAoe o5oDG8o6aA<e EFDo<Fe?PAo= C?oMa8>< (GEFDo=EF6o 

6De@eAAOI EFo>o6 6o8, CDo>?a8>a 6De@eAAOI < CoEFoSAAOI <A:eAeDAOI 
>o@@GA<>aJ<=, GEFDo=EF6o 6De@eAAOI o5MeC?oMa8oKAOI Co8Ne;8AOI CGFe=); 

 �o;6e8eA<e 6De@eAAOI CoEFDoe> (o7Da:8eA<= EFDo=C?oMa8><, 
@o5<?PAOI ;8aA<=); 

  eEFa IDaAeA<S oFIo8o6 CD< CDo<;6o8EF6e EFDo<Fe?PAo-@oAFa:AOI 
Da5oF; 

 1>EC?GaFaJ<S 8oDo:Ao-EFDo<Fe?PAOI @aL<A < @eIaA<;@o6.  
#D< Dea?<;aJ<< CDoe>Fa CDe8GE@aFD<6aeFES: 
 �O5oD>a 7DGAFa E 8a?PAe=L<@ <ECo?P;o6aA<e@ CD< 6eDF<>a?PAo= 

C?aA<Do6>e GKaEF>a 

 )DaAeA<e oFIo8o6 8o CeDe8aK< <I 8DG7<@ CDe8CD<SF<S@ 
oEGMeEF6?SeFES 6 oD7aA<;o6aAAOI @eEFaI < >oAFe=AeDaI E ;aM<Fo= oF 6o;8e=EF6<S 
aF@oEHeDAOI oEa8>o6 < 6eFDo6 (G>DOF<e 5De;eAFo@, o5oDG8o6aA<e Aa6eEo@). 

 

5.4. !o6@e<e==Ke M:o;o78GeA:8e AB@o8Be;L=Ke <aBe@8a;K, 
?@8<e=Oe<Ke 6 AB@o8Be;LAB6e 

!a?<6Ao= Co?: 86GI>o@CoAeAFAO= QCo>E<8AO= Aa?<6Ao= Co? 8?S 5eFoAAOI 
< @eFa??<KeE><I Co6eDIAoEFe= IoDoLo 6O8eD:<6aeF @eIaA<KeE><e Aa7DG;>< < 
CDoF<6oEFo<F CeD<o8<KeE>o@G 6o;8e=EF6<R 6o8O, 5eA;<Aa, @aEe?, :<Do6, < 8a:e 

>DeC><I Me?oKAOI DaEF6oDo6, 5DO;7 DaEF6oD<Fe?e= < >DaF>o6De@eAAo@G 
6o;8e=EF6<R E?a5OI ><E?oF. �oFo6aS Co6eDIAoEFP Co?a Co?GKaeFES 7?SAJe6aS, 
F6eD8aS, Q?aEF<KAaS < <;AoEoEFo=>aS. �?S G6e?<KeA<S Eo;8aA<S AeE>o?P;SMe7o 

6eDIAe7o E?oS De>o@eA8GeFES CDo@e:GFoKAoe AaAeEeA<e >6aDJe6o7o CeE>a Aa eMe 

Ae Co?<@eD<;o6a6LGRES Co6eDIAoEFP E?oS.  aEEo6aS 8o?S Ae?eFGK<I 6eMeEF6 Ae 

@eAee 90 %.  

 aFeD<a? <@eeF �<7<eA<KeE>oe ;a>?RKeA<e *�%1! % #eFeD5GD7a, 

8e=EF6GRMee Aa 6Ee= FeDD<FoD<< $oEE<<. 
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5.5. OFe=:a oBEo8o6 AB@o8Be;LAB6a 

�<8O < Aa<@eAo6aA<S 5o?PLo7o >o?<KeEF6o oFIo8o6, o5Da;GRM<IES 6 
CeD<o8 EFDo<Fe?PEF6a, oCDe8e?eAO Eo7?aEAo >?aEE<H<>aFoDG oFIo8o6 [22]. $aEKeFO 
>o?<KeEF6a o5Da;o6aA<S oFIo8o6, oCDe8e?eAO <; 6ODa5oF>< o5Ne@o6 Da5oF, 
E6e8eAO 6 Fa5?<JG 5.7. 

!oD@O CoFeDP EFDo<Fe?PAOI @aFeD<a?o6 oCDe8e?SRFES Co $�% 83 82-802-96 

[23], Eo7?aEAo >oFoDo@G, >a:8o@G EFDo<Fe?PAo@G @aFeD<a?G EooF6eFEF6GeF AoD@a 

CoFeDP 6 ;a6<E<@oEF< oF 6<8a Da5oF. 
� EooF6eFEF6<< E (e8eDa?PAO@ >?aEE<H<>aJ<oAAO@ >aFa?o7o@ oFIo8o6 [24] 

oCDe8e?eAO >o8O < >?aEEO oCaEAoEF< 6<8o6 EFDo<Fe?PAOI oFIo8o6. 
&a5?<Ja 5.7 – �o?<KeEF6o o5Da;o6aA<S oFIo8o6 E G>a;aA<e <I >?aEEa 

oCaEAoEF< 

!
o
<e
@ 

!a8<e=o6a=8e 
�o8 oBEo8a ?o 

$��O 

�;aAA 
o?aA=oAB8 

!o@<a 

o5@a7o6a=8O, 
% 

�o;8GeAB6o 

o5@a7o6a=8O 
oBEo8o6, 
B/7o8 

1 

OFIo8O 7DGAFa CD< 
CDo6e8eA<< oF>DOFOI 
;e@?SAOI Da5oF 

CDa>F<KeE>< AeoCaEAOe 

81111112495 V 3 3,04 

2 

OFIo8O (oEFaF><) 
EGIo= 5eFoAAo= E@eE< 
CDa>F<KeE>< AeoCaEAOe 

82202112495 V 4 1,20 

3 

OFIo8O EFo<Fe?PAOI 
@aFeD<a?o6 Aa oEAo6e 

Je@eAFa, 5eFoAa < 
EFDo<Fe?PAOI DaEF6oDo6 

82200000000 V 2 27 

4 

OFIo8O o5Da5oF>< 
@eFa??o6 CD< 

CDo<;6o8EF6e 7oFo6OI 
@eFa??<KeE><I <;8e?<= 

36121202225 V 3 2,5 

5 
OFIo8O CD< o5Da5oF>e 

@eFa??o6 De;aA<e@ 
36121000000 V 6 3,57 

6 
OFIo8O CD< o5Da5oF>e 

@eFa??o6 E6aD>o= 
361310001515 V 2 2,6 

7 
OFIo8O o5E?G:<6aA<S, 
FDaAECoDFAOI EDe8EF6 92000000000 IV 1 0,01 

 

OFIo8O, o5Da;GRM<eES Aa EFDo<Fe?PAo= C?oMa8>e, oFAoESFES Fo?P>o > 4 < 5 
>?aEEG oCaEAoEF< < Ae Eo8eD:aF 6 E6oe@ EoEFa6e 6De8AOI 6eMeEF6, Fa><@ o5Da;o@, 
Ae FDe5GeFES ECeJ<a?PAOI @eD Co E>?a8<Do6aA<R, FDaAECoDF<Do6>e < GF<?<;aJ<< 
oFIo8o6 ;a CDe8e?a@< EFDo<Fe?PAo= C?oMa8><. 

 eEFa 6De@eAAo7o IDaAeA<S EFDo<Fe?PAOI oFIo8o6 o5oDG8o6aAO Fa><@ 
o5Da;o@, KFo5O <E>?RK<FP ;a7DS;AeA<e CoK6O, Co6eDIAoEFAOI < 7DGAFo6OI 6o8, 
aF@oEHeDAo7o 6o;8GIa. �O6o; oFIo8o6 oEGMeEF6?SeFES 6 ECeJ<a?PAo oF6e8eAAOe 

@eEFa 8?S E5oDa EFDo<Fe?PAOI oFIo8o6 [28]. 
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5.6. �K6o8K 8 @e:o<e=8aF88 ?o @a78e;C 

� 8aAAo@ Da;8e?e 6OCGE>Ao= >6a?<H<>aJ<oAAo= Da5oFO 5O?o oCDe8e?eAo 

<EIo8Aoe EoEFoSA<e aF@oEHeDAo7o 6o;8GI Aa FeDD<FoD<< o5Ne>Fa EFDo<Fe?PEF6a, 

CDoaAa?<;<Do6aA DaEKeF 6o;@o:AOI >oAJeAFDaJ<= 6De8AOI 6eMeEF6 6 
aF@oEHeDAo@ 6o;8GIe, 6OCo?AeAAO= CD< Co@oM< @eFo8<>< O!�-86, CD<6e8eAo 

Q>o?o7<KeE>oe oC<EaA<e <ECo?P;Ge@OI @aFeD<a?o6 6 EFDo<Fe?PEF6e.  

 a>E<@a?PAo Da;o6Oe 6O5DoEO 6De8AOI 6eMeEF6 CD< CDo<;6o8EF6e Da5oF 
E6aDoKAOI, Q>EC?GaFaJ<< @aL<A < @eIaA<;@o6 Ae CDe6OLaRF AoD@G CDe8e?PAo-

8oCGEF<@OI >oAJeAFDaJ<=. %FDo<Fe?PAOe oFIo8O, o5Da;GRM<eES 6 CeD<o8 
EFDo<Fe?PEF6a, S6?SRFES @a?ooCaEAO@<.  eEFa 6De@eAAo7o IDaAeA<S 
EFDo<Fe?PAOI oFIo8o6 8o?:AO EooF6eFEF6o6aFP FDe5o6aA<S@ �O%& $ 57678- 2017 

«$eEGDEoE5eDe:eA<e. O5DaMeA<e E oFIo8a@<» [28]. 

�?S CDe8oF6DaMeA<S, @<A<@<;aJ<< 6o;8e=EF6<S CDoe>F<DGe@o7o o5Ne>Fa Aa 

o>DG:aRMGR EDe8G CDo6o8SFES @eDoCD<SF<e: 

 �ECo?P;o6aA<e Q>o?o7<KAOI @aFeD<a?o6, <@eRM<I EeDF<H<>aFO 
Q>o?o7<KeE>o= 5e;oCaEAoEF<; 

 �OCo?AeA<e EFDo<Fe?PAo-@oAFa:AOI Da5oF 6 EooF6eFEF6<< E 
FeIAo?o7<e= CDo<;6o8EF6a Da5oF; 

 O5DaMeA<e E oFIo8a@< 6 EooF6eFEF6<< �O%& $ 57678- 2017 

«$eEGDEoE5eDe:eA<e. O5DaMeA<e E oFIo8a@<» [28]; 

 O;e?eAeA<e GKaEF>a (CoEe6 FDa6, 8eDe6Pe6, >GEFaDA<>o6); 

%FDo<Fe?PEF6o o5Ne>Fa Ae S6?SeFES G7Do;o= 8?S o>DG:aRMe= EDe8O < Ae 

AaDGL<F Q>o?o7<KeE>o7o Da6Ao6eE<S 8aAAo7o Da=oAa 
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6. �e7o?aA=oABL 687=e8eOBe;L=oAB8 

6.1. O5I8e ?o;o6e=8O 5e7o?aA=oAB8 CA;o689 B@C8a 6 AB@o8Be;LAB6e 

�Ee Da5oFO 8o?:AO oEGMeEF6?SFPES E Eo5?R8eA<e@ FDe5o6aA<= %!<# 
12.03.2001[30] < %!<# 12.03.2002[31].  

#eDe8 AaKa?o@ EFDo<Fe?PAo-@oAFa:AOI Da5oF 6O8e?SRF oCaEAOe 8?S ?R8e= 
;oAO, 6 >oFoDOI CoEFoSAAo 8e=EF6GRF <?< @o7GF 8e=EF6o6aFP oCaEAOe Ha>FoDO, 
E6S;aAAOe <?< Ae E6S;aAAOe E IaDa>FeDo@ 6OCo?ASe@OI Da5oF 

� ;oAa@ CoEFoSAAo 8e=EF6GRM<I oCaEAOI CDo<;6o8EF6eAAOI Ha>FoDo6 
oFAoESFES: 

-@eEFa 65?<;< oF Ae<;o?<Do6aAAOI Fo>o6e8GM<I KaEFe= Q?e>FDoGEFaAo6o>; 
-@eEFa 65?<;< oF Ae o7Da:8eAAOI CeDeCa8o6 Co 6OEoFe 1,3 @ < 5o?ee;  

-@eEFa, 78e 6o;@o:Ao CDe6OLeA<e CDe8e?PAo 8oCGEF<@OI >oAJeAFDaJ<= 
6De8AOI 6eMeEF6 6 6o;8GIe Da5oKe= ;oAO. 

� ;oAa@ CoFeAJ<a?PAo oCaEAOI CDo<;6o8EF6eAAOI Ha>FoDo6 oFAoESFES: 
-GKaEF>< FeDD<FoD<< 65?<;< EFDoSMe7oES o5Ne>Fa >aC<Fa?PAo7o 

EFDo<Fe?PEF6a; 

-;oAO CeDe@eMeA<S @aL<A, o5oDG8o6aA<S <?< <I KaEFe=, Da5oK<I oD7aAo6; 
-@eEFa, Aa8 >oFoDO@< CDo<EIo8<F CeDe@eMeA<e 7DG;o6 >DaAa@<. 

 eEFa 6De@eAAo7o <?< CoEFoSAAo7o AaIo:8eA<S Da5oFA<>o6 DaECo?a7aRFES 
;a CDe8e?a@< oCaEAOI ;oA. 

!a 7DaA<JaI ;oA, CoEFoSAAo 8e=EF6GRM<I oCaEAOI CDo<;6o8EF6eAAOI 
Ha>FoDo6 Aeo5Io8<@o GEFaAo6<FP ;aM<FAOe o7Da:8eA<S, a 6 ;oAe CoFeAJ<a?PAo 

oCaEAOI CDo<;6o8EF6eAAOI Ha>FoDo6 - E<7Aa?PAOe o7Da:8eA<S < ;Aa>< 
5e;oCaEAoEF<.  

 

6.2. "@e5o6a=8O 5e7o?aA=oAB8 : o5CAB@o9AB6C 8 Ao8e@6a=8N 
AB@o8Be;L=o9 ?;oIa8:8, CGaAB:o6 @a5oB 8 @a5oG8E <eAB 

&eDD<FoD<S < GKaEF>< Da5oF Aa FeDD<FoD<< oD7aA<;aJ<< EFDo<Fe?PAo- 

@oAFa:AOI Da5oF 6o <;5e:aA<e 8oEFGCa CoEFoDoAA<I ?<J 8o?:AO 5OFP o7Da:8eAO. 
&De5o6aA<S > >oAEFDG>J<S@ ;aM<FAOI o7Da:8eA<=: 
-6OEoFa o7Da:8eA<S CDo<;6o8EF6eAAOI FeDD<FoD<= 1,6 @, a GKaEF>o6 Da5oF 

1,2 @; 
-6OEoFa o7Da:8eA<S, CD<@O>aRMe7o > @eEFa@ @aEEo6o7o CDoIo8a ?R8e= 2 @, 

< o5oDG8o6aAO EC?oLAO@ ;aM<FAO@ >o;ODP>o@; 
->o;ODe> GEFDoeA Fa>, KFo 6O8eD:<6aeF 8e=EF6<e EAe7o6o= Aa7DG;><, a Fa>:e 

Aa7DG;>< oF Ca8eA<S o8<AoKAOI @e?><I CDe8@eFo6; 
-o7Da:8eA<S Ae <@eeF CDoe@o6, >Do@e 6oDoF < >a?<Fo>, >oAFDo?<DGe@OI 6 

FeKeA<e Da5oKe7o 6De@eA< < ;aC<Dae@OI CoE?e e7o o>oAKaA<S. 
 eEFa CDoIo8a ?R8e= 6 CDe8e?aI oCaEAOI ;oA <@eRF ;aM<FAOe o7Da:8eA<S. 

�Io8O 6 EFDoSM<=ES o5Ne>F (EooDG:eA<S) ;aM<MeAO E6eDIG >o;ODP>o@ L<D<Ao= 
2 @ oF EFeAO ;8aA<S. 

 

%FDo<Fe?PAOe C?oMa8><, GKaEF>< Da5oF < Da5oK<e @eEFa, CDoe;8O < Co8Io8O 
> A<@ 6 Fe@Aoe 6De@S EGFo> oE6eMeAO 6 EooF6eFEF6<< E FDe5o6aA<S@< 
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7oEG8aDEF6eAAOI EFaA8aDFo6. OE6eMeA<e ;a>DOFOI Co@eMeA<= EooF6eFEF6GeF 
FDe5o6aA<S@ EFDo<Fe?PAOI AoD@ < CDa6<?. 

$a5oK<e @eEFa < CDoIo8O > A<@, DaECo?o:eAAOe Aa CeDe>DOF<SI, Co>DOF<SI 
Aa 6OEoFe 5o?ee 1,3 @ < Aa DaEEFoSA<< @eAee 2 @ oF 7DaA<JO CeDeCa8a Co 6OEoFe, 

o7Da:8eAO ;aM<FAO@< <?< EFDaIo6oKAO@< o7Da:8eA<S@<, a CD< DaEEFoSA<< 5o?ee 

2 @ - E<7Aa?PAO@< o7Da:8eA<S@<. 
#DoIo8O Aa Da5oK<I @eEFaI < > Da5oK<@ @eEFa@ oF6eKaRF E?e8GRM<@ 

FDe5o6aA<S@: 
-L<D<Aa o8<AoKAOI CDoIo8o6 > Da5oK<@ @eEFa@ < Aa Da5oK<I @eEFaI 0,6 @, a 

6OEoFa Fa><I CDoIo8o6 6 E6eFG - 1,8 @. 
#D< 6OCo?AeA<< Da5oF Aa 6OEoFe, 6A<;G, Co8 @eEFo@ Da5oF Aeo5Io8<@o 

6O8e?<FP oCaEAOe ;oAO. 
 

6.3. "@e5o6a=8O 5e7o?aA=oAB8 ?@8 A:;a88@o6a=88 <aBe@8a;o6 8 
:o=AB@C:F89 

%>?a8E><e C?oMa8>< ;aCDoe>F<Do6aAO ;aM<MeAAO@< oF Co6eDIAoEFAOI 6o8. 
�aCDeMaeFES oEGMeEF6?SFP E>?a8<Do6aA<e @aFeD<a?o6, <;8e?<= Aa AaEOCAOI 
AeGC?oFAeAAOI 7DGAFaI. 

 aFeD<a?O, <;8e?<S, >oAEFDG>J<< < o5oDG8o6aA<e CD< E>?a8<Do6aA<< Aa 

EFDo<Fe?PAo= C?oMa8>e < Da5oK<I @eEFaI G>?a8O6aRFES E?e8GRM<@ o5Da;o@: 
-D<7e?< - 6 LFa5e?P 6OEoFo= 2 @ Aa Co8>?a8>aI < E CDo>?a8>a@<: -

C<?o@aFeD<a?O - 6 LFa5e?P, 6OEoFa >oFoDo7o CD< DS8o6o= G>?a8>e EoEFa6?SeF Ae 

5o?ee Co?o6<AO L<D<AO LFa5e?S, a CD< G>?a8>e 6 >?eF>< - Ae 5o?ee L<D<AO 
LFa5e?S; 

-@e?>oEoDFAO= @eFa?? - 6 EFe??a: 6OEoFo= 1,5 @; 
 e:8G LFa5e?S@< (EFe??a:a@<) Aa E>?a8aI CDe8GE@oFDeAO CDoIo8O 

L<D<Ao= 1 @ < CDoe;8O, L<D<Aa >oFoDOI ;a6<E<F oF 7a5aD<Fo6 FDaAECoDFAOI 
EDe8EF6 < Co7DG;oKAo-Da;7DG;oKAOI @eIaA<;@o6, o5E?G:<6aRM<I E>?a8. 

#D<E?oASFP (oC<DaFP) @aFeD<a?O < <;8e?<S > ;a5oDa@, 8eDe6PS@ < Q?e@eAFa@ 
6De@eAAOI < >aC<Fa?PAOI EooDG:eA<= Ae 8oCGE>aeFES. 

 

6.4. �e7o?aA=oABL B@a=A?o@B=KE 8 ?o7@C7oG=o-@a77@C7oG=KE @a5oB 

#?oMa8>< 8?S Co7DG;oKAOI < Da;7DG;oKAOI Da5oF EC?aA<Do6aAO < <@eRF 
G>?oA 5°, a <I Da;@eDO < Co>DOF<e EooF6eFEF6GRF CDoe>FG CDo<;6o8EF6a Da5oF. B 
EooF6eFEF6GRM<I @eEFaI GEFaAo6?eAO Aa8C<E<: «�Ne;8», «�Oe;8», «$a;6oDoF» < 
8D. 

�6<:eA<e a6Fo@o5<?e= Aa CDo<;6o8EF6eAAo= FeDD<FoD<<, Co7DG;oKAo- 

Da;7DG;oKAOI C?oMa8>aI < Co8Ne;8AOI CGFSI > A<@ De7G?<DGeFES o5MeCD<ASFO@< 
8oDo:AO@< ;Aa>a@< < G>a;aFe?S@<. #D< Da;@eMeA<< a6Fo@o5<?e= Aa Co7DG;oKAo-

Da;7DG;oKAOI C?oMa8>aI @e:8G o5Ne>Fo@ < ;a8A<@ 5oDFo@ a6Fo@o5<?S (<?< 
;a8Ae= FoK>o= E6eL<6ae@o7o 7DG;a) 8o?:eA Eo5?R8aFPES <AFeD6a? 0,5 @. 

$aEEFoSA<e @e:8G a6Fo@o5<?e@ < LFa5e?e@ 7DG;a 8o?:Ao 5OFP Ae @eAee 1 @. 
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#eDeAoE<FP @aFeD<a?O Aa AoE<?>aI Co 7oD<;oAFa?PAo@G CGF< Da;DeLaeFES 
Fo?P>o 6 <E>?RK<Fe?PAOI E?GKaSI < Aa DaEEFoSA<e Ae 5o?ee 50 @. 

OE6eMeAAoEFP Co@eMeA<= < C?oMa8o>, 78e CDo<;6o8SFES Co7DG;oKAo- 

Da;7DG;oKAOe Da5oFO, EooF6eFEF6GeF FDe5o6aA<S@ EooF6eFEF6GRM<I EFDo<Fe?PAOI 
CDa6<?. 

#o7DG;oKAo-Da;7DG;oKAOe Da5oFO 6OCo?ASRFES @eIaA<;<Do6aAAO@ 
ECoEo5o@ CD< Co@oM< Co8Ne@Ao-FDaAECoDFAo7o o5oDG8o6aA<S < Co8 DG>o6o8EF6o@ 
?<Ja, Aa;AaKeAAo7o CD<>a;o@ DG>o6o8<Fe?S oD7aA<;aJ<<, oF6eFEF6eAAo7o ;a 

5e;oCaEAoe CDo<;6o8EF6o Da5oF >DaAa@<. 
OF6eFEF6eAAO= ;a CDo<;6o8EF6o Co7DG;oKAo-Da;7DG;oKAOI Da5oF o5S;aA 

CDo6eD<FP <ECDa6AoEFP 7DG;oCo8Ne@AOI @eIaA<;@o6, Fa>e?a:a, CD<ECoEo5?eA<=, 
Co8@oEFe= < CDoKe7o Co7DG;oKAo-Da;7DG;oKAo7o <A6eAFaDS, a Fa>:e Da;NSEA<FP 
Da5oFA<>a@ <I o5S;aAAoEF<, CoE?e8o6aFe?PAoEFP 6OCo?AeA<S oCeDaJ<=, ;AaKeA<e 

Co8a6ae@OI E<7Aa?o6 < E6o=EF6a @aFeD<a?a, Co8aAAo7o > Co7DG;>e (Da;7DG;>e). 

 eIaA<;<Do6aAAO= ECoEo5 Co7DG;oKAo-Da;7DG;oKAOI Da5oF S6?SeFES 
o5S;aFe?PAO@ 8?S 7DG;o6 6eEo@ 5o?ee 50 >7, a Fa>:e CD< Co8Ne@e 7DG;o6 Aa 6OEoFG 
5o?ee 2 @. 

� @eEFaI CDo<;6o8EF6a Co7DG;oKAo-Da;7DG;oKAOI Da5oF < 6 ;oAe Da5oFO 
7DG;oCo8Ne@AOI @aL<A ;aCDeMaeFES AaIo:8eA<e ?<J, Ae <@eRM<I 
AeCoEDe8EF6eAAo7o oFAoLeA<S > QF<@ Da5oFa@. 

#D<EGFEF6<e ?R8e= < CeDe86<:eA<e FDaAECoDFAOI EDe8EF6 6 ;oAaI 
6o;@o:Ao7o o5DGLeA<S < Ca8eA<S 7DG;o6 ;aCDeMaRFES. 

#o7DG;oKAo-Da;7DG;oKAOe oCeDaJ<< E EOCGK<@<, CO?e6<8AO@< < oCaEAO@< 
@aFeD<a?a@< CDo<;6o8SFES E CD<@eAeA<e@ EDe8EF6 @eIaA<;aJ<< < <ECo?P;o6aA<e@ 
EDe8EF6 <A8<6<8Ga?PAo= ;aM<FO, EooF6eFEF6GRM<I IaDa>FeDG 6OCo?ASe@OI Da5oF. 

 

6.5. �e7o?aA=oABL B@C8a 7e<;O=KE @a5oB 

#D< 6OCo?AeA<< ;e@?SAOI < 8DG7<I Da5oF, E6S;aAAOI E Da;@eMeA<e@ 
Da5oK<I @eEF 6 6Oe@>aI < FDaALeSI, Aeo5Io8<@o CDe8GE@aFD<6aFP @eDoCD<SF<S Co 

CDe8GCDe:8eA<R 6o;8e=EF6<S Aa Da5oFA<>o6 E?e8GRM<I oCaEAOI < 6De8AOI 
CDo<;6o8EF6eAAOI Ha>FoDo6, E6S;aAAOI E IaDa>FeDo@ Da5oFO: o5DGLaRM<eES 
7oDAOe CoDo8O (7DGAFO); Ca8aRM<e CDe8@eFO (>GE>< CoDo8O); 86<:GM<eES 
@aL<AO < <I Da5oK<e oD7aAO, a Fa>:e CeDe86<7ae@Oe <@< CDe8@eFO; DaECo?o:eA<e 

Da5oKe7o @eEFa 65?<;< CeDeCa8a Co 6OEoFe 1,3 @ < 5o?ee. 

�e;oCaEAoEFP ;e@?SAOI Da5oF 8o?:Aa 5OFP o5eECeKeAa Aa oEAo6e 6OCo?AeA<S 
oD7aA<;aJ<oAAo-FeIAo?o7<KeE>o= 8o>G@eAFaJ<< (#O%, ##$ < 8D.) < DeLeA<= Co 

oIDaAe FDG8a.( C. 5.1 [31]). 
 

6.6. "eE=8:a 5e7o?aA=oAB8 ?@8 M;e:B@oA6a@oG=KE @a5oBa 

#D< CDo>?a8>e <?< CeDe@eMeA<< E6aDoKAOI CDo6o8o6 CD<ASFO @eDO CDoF<6 
Co6De:8eA<S <I <;o?SJ<< < EoCD<>oEAo6eA<S E 6o8o=, @aE?o@, EFa?PAO@< 
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>aAaFa@< < 7oDSK<@< FDG5oCDo6o8a@<. $aEEFoSA<e oF E6aDoKAOI CDo6o8o6 8o 

7oDSK<I FDG5oCDo6o8o6 < 5a??oAo6 E ><E?oDo8o@ 0,5 @, a E 7oDRK<@< 7a;a@< - 1 @. 
#D< E6aD>e Aa oF>DOFo@ 6o;8GIe CDe8GE@oFDeAO o7Da:8eA<S Aa E?GKa= 

o8Ao6De@eAAo= Da5oFO AeE>o?P><I E6aDM<>o6 65?<;< 8DG7 oF 8DG7a < Aa GKaEF>aI 
<AFeAE<6Ao7o 86<:eA<S ?R8e=. 

%6aDoKAOe Da5oFO Aa oF>DOFo@ 6o;8GIe 6o 6De@S 8o:8S, EAe7oCa8a 8o?:AO 
5OFP CDe>DaMeAO. 

 eEFa CDo<;6o8EF6a E6aDoKAOI Da5oF 6Ae CoEFoSAAOI E6aDoKAOI CoEFo6 
oCDe8e?eAO C<EP@eAAO@ Da;DeLeA<e@ DG>o6o8<Fe?S <?< ECeJ<a?<EFa, 

oF6eKaRMe7o ;a Co:aDAGR 5e;oCaEAoEFP. 
B @eEFaI CDo<;6o8EF6a E6aDoKAOI Da5oF CDe8GE@oFDeAO EDe8EF6a 

Co:aDoFGLeA<S. 
1?e>FDoE6aDoKAOe aCCaDaFO < <EFoKA<>< <I C<FaA<S, Q?e@eAFO, 

AaIo8SM<eES Co8 AaCDS:eA<e@, ;a>DOFO o7Da8<Fe?PAO@< GEFDo=EF6a@<. 
 

6.7. O5eA?eGe=8e ?o6a@o5e7o?aA=oAB8 

%FDo<Fe?PAaS C?oMa8>a o5oDG8o6aAa EDe8EF6a@< Co:aDoFGLeA<S. � @eEFaI, 
Eo8eD:aM<I 7oDRK<e <?< ?e7>o6oEC?a@eASRM<eES @aFeD<a?O, >GDeA<e 

;aCDeMeAo, a Co?P;o6aA<e oF>DOFO@ o7Ae@ 8oCGE>aeFES Fo?P>o 6 Da8<GEe 5o?ee 50 

@. 
#DoF<6oCo:aDAoe o5oDG8o6aA<e Eo8eD:<FES 6 <ECDa6Ao@, Da5oFoECoEo5Ao@ 

EoEFoSA<<. #DoIo8O > CDoF<6oCo:aDAo@G o5oDG8o6aA<R 6Ee78a E6o5o8AO < 
o5o;AaKeAO EooF6eFEF6GRM<@< ;Aa>a@<. 
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7. -:o=o<8:a 

�o>a?PAO= E@eFAO= DaEKeF 6Io8<F 6 EoEFa6 E@eFAo= 8o>G@eAFaJ<< < 
EoEFa6?eA Aa o5MeEFDo<Fe?PAOe Da5oFO CD< EFDo<Fe?PEF6e JeIa 7?G5o>o= 
CeDeDa5oF>< HoDe?<.  eEFo DaECo?o:eA<S o5Ne>Fa >aC<Fa?PAo7o EFDo<Fe?PEF6a: 

$eECG5?<>a )a>aE<S, C.  a=Aa, HoDe?e6oe Io;S=EF6o Aa 17 >@ a6Fo8oDo7< 
%aSAo7oDE> - +eDe@GL><. 

%@eFAaS 8o>G@eAFaJ<S EoEFa6?eAa 6 EooF6eFEF6<< E « eFo8<>o= 
oCDe8e?eA<S E@eFAo= EFo<@oEF< EFDo<Fe?PEF6a, De>oAEFDG>J<<, >aC<Fa?PAo7o 

De@oAFa, EAoEa o5Ne>Fo6 >aC<Fa?PAo7o EFDo<Fe?PEF6a, Da5oF Co EoIDaAeA<R 
o5Ne>Fo6 >G?PFGDAo7o AaE?e8<S (Ca@SFA<>o6 <EFoD<< < >G?PFGDO) AaDo8o6 
$oEE<=E>o= (e8eDaJ<< Aa FeDD<FoD<< $oEE<=E>o= (e8eDaJ<<, 'F6eD:8eAa 

CD<>a;o@  <A<EFeDEF6a EFDo<Fe?PEF6a < :<?<MAo->o@@GAa?PAo7o Io;S=EF6a 

$oEE<=E>o= (e8eDaJ<< oF 04.08.20207. №421/CD./1[32]. 

!BD@4F<6O A4>?48AOI D4EIB8B6 GKF9AO CB 6<84@ EFDB<F9?PAOI < 
@BAF4:AOI D45BF 6 EBBF69FEF6<< E « 9FB8<K9E><@< G>4;4A<S@< CB BCD989?9A<R 
A4>?48AOI D4EIB8B6 6 EFDB<F9?PEF69» #D<>4; №812/CD. BF 21.12.20207. 

�9?<K<A4 E@9FAB= CD<5O?< GKF9A4 CB 6<84@ EFDB<F9?PAOI < @BAF4:AOI 
D45BF, 6 EBBF69FEF6<< E « 9FB8<K9E><@< G>4;4A<S@< B CBDS8>9 CD<@9A9A<S 
ABD@4F<6B6 E@9FAB= CD<5O?< 6 EFDB<F9?PEF69 #D<>4; №774/CD BF 11.12.20207. 

"5BEAB64A<9 BEB59AABEF< BCD989?9A<S E@9FAB= EFB<@BEF< EFDB<F9?PAOI 
D45BF 8?S B5N9>F4 >4C<F4?PAB7B EFDB<F9?PEF64: 

1) #DB<;6B8EF6B D45BF BEGM9EF6?S9FES 59; >4><I-?<5B EF9EA9AAOI GE?B6<=; 
2) �?S ;84A<S CDB<;6B8EF69AAB7B A4;A4K9A<S CB V F9@C9D4FGDAB= ;BA9 

(C.248, F45?. 1, CD<?B:9A<9 1 [40]) E@9FA4S ABD@4 8BCB?A<F9?PAOI ;4FD4F CD< 
CDB<;6B8EF69 D45BF 6 ;<@A99 6D9@S D46A4 3% (C.11.4, F45?.4 [40]); 

3) %@9FAO9 ABD@O ;4FD4F A4 EFDB<F9?PEF6B F<FG?PAOI 6D9@9AAOI ;84A<= < 
EBBDG:9A<= – 3,1% (C.5.4, CD<?B:9A<9 1 [41]); 

4) $9;9D6 ED98EF6 A4 A9CD986<89AAO9 D45BFO < ;4FD4FO – 2% (C.179 [38]); 
5) %B89D:4A<9 BEGM9EF6?9A<9 HGA>J<= F9IA<K9E>B7B ;4>4;K<>4 – 2,1% 

(#D<?B:9A<9 3 [39]). 
6) #D< BCD989?9A<< E@9FAB= EFB<@BEF< B5M9EFDB<F9?PAOI D45BF 

CD<@9AS?ES ABD@4F<6 A4>?48AOI D4EIB8B6 CB 6<84@ EFDB<F9?PAOI D45BF (CC.1.4, 
3.2 [43]) 

7) #D< BCD989?9A<< E@9FAB= EFB<@BEF< B5M9EFDB<F9?PAOI D45BF 
CD<@9AS?ES ABD@4F<6 E@9FAB= CD<5O?< CB 6<84@ EFDB<F9?PAOI D45BF (CC.1.5, 2.4  
[44]). 

8) #D< BCD989?9A<9 E@9FAB= EFB<@BEF< B5M9EFDB<F9?PAOI D45BFO GKF9AO 
;4FD4FO A4 !�% 6 D4;@9D9 20% [50]. 

"EAB6AO9 F9IA<>B-Q>BAB@<K9E><9 CB>4;4F9?< CDB9>F4 EFDB<F9?PEF64 
A4GKAB-CDB<;6B8EF69AAB7B J9AFD4 CD98EF46?9AO 6 F45?<J9 7.1. 

&45?<J4 7.1 – &9IA<>B-Q>BAB@<K9E><9 CB>4;4F9?< CDB9>F4 
№ C/C !4<@9AB64A<9 CB>4;4F9?S �8.<;@. �B?-6B 

"5N9@AB-C?4A<DB6BKAO9 CB>4;4F9?< 

1 #?BM48P ;4EFDB=>< @2 2818 
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2 "5M4S C?BM48P @2 13903 

%@9FAO9 CB>4;4F9?< 

3 
%@9FA4S EFB<@BEFP B5M9EFDB<F9?PAOI 

D45BF F.DG5. 49956,606 

4 
%@9FA4S EFB<@BEFP 1 @2 C?BM48< <; 
D4EK9F4 A4 B5M9EFDB<F9?PAO9 D45BFO 

DG5/@2 30,84 

 

%BEF46?9AAO= ?B>4?PAO= E@9FAO= D4EK9F A4 B5M9EFDB<F9?PAO9 D45BFO CD< 
EFDB<F9?PEF69 J9I4 7?G5B>B= C9D9D45BF><, CD98EF46?9A 6 F45?<J9 �.1 (CD<?B:9A<9 
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C9D9D45BF>< 6 HBD9?96B@ IB;S=EF69 6 C.  4=A4. �84A<9 J9I4 Cp98EF46?S9F Eo5o= 
EFpo9A<9 CpS@oG7o?PAo= Hop@O E p4;@9p4@< Co oES@ 30I54@, >oAEFpG>F<6A4S 
EI9@4 - >4p>4EA4S.  4F9p<4? >4p>4E4 - EF4?PAo=.  

� >oAEFpG>F<6Ao@ p4;89?9 6OCo?A9A p4EK9F < Co85op Q?9@9AFo6 EF4?PAo= 
54?oKAo= C?oM48>< Cpo?9Fo@ 12 @.  

!4 oEAo64A<< 79o?o7<K9E>o7o p4;p9;4 5O? D4EK<F4A HGA84@9AF Co8 
J9AFp4?PAo-E:4FGR >o?oAAG.  
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� p4;89?9 O�O% 6OCo?A9A p4EK9F < Cpo69p>< 6O5poEo6 6p98AOI 69M9EF6 6 

4F@oEH9pG 6 C9p<o8 EFpo<F9?PEF64. &4>:9 5O? Cpo4A4?<;<po64A >?4EE oC4EAoEF< 
EFpo<F9?PAOI oFIo8o6.  

� p4;89?9 59;oC4EAoEFP :<;A989SF9?PAoEF< oCp989?9AO Fp95o64A<S 
59;oC4EAoEF< Cp< Cpo6989A<< EFpo<F9?PAo-@oAF4:AOI p45oF 6 C9p<o8 
EFpo<F9?PEF64.  

� Q>oAo@<K9E>o@ p4;89?9 5O?4 EoEF46?9A4 ?o>4?PA4S E@9F4 A4 
o5M9EFpo<F9?PAO9 p45oFO Cpo9>F<pG9@o7o ;84A<S, E@9FA4S EFo<@oEFP Co >oFopo= 
EoEF46<?4 CopS8>o@ 49 @?A. pG5. %@9FA4S EFo<@oEFP 1 @2 <; p4EK9FAo7o A4 
o5M9EFpo<F9?PAO9 p45oFO –30,84 pG5?9=. 
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https://docs.cntd.ru/document/607806359?section=status 

39. #D<>4;  <A<EF9DEF64 EFDB<F9?PEF64 < :<?<MAB->B@@GA4?PAB7B 
IB;S=EF64 $BEE<=E>B= (989D4J<< BF 19 <RAS 2020 № 332/CD «"5 GF69D:89A<< 
 9FB8<>< BCD989?9A<S ;4FD4F A4 EFDB<F9?PEF6B 6D9@9AAOI ;84A<= < EBBDG:9A<=, 
6>?RK49@OI 6 E6B8AO= E@9FAO= D4EK9F EFB<@BEF< EFDB<F9?PEF64 B5N9>FB6 
>4C<F4?PAB7B EFDB<F9?PEF64» [Э?9>FDBAAO= D9EGDE] – �698 10-11- 2020// Q?9>FDBA. 
HBA8 CD46B6B= < ABD@4F<6AB-F9IA<K. 8B>G@9AF4J<< «&9IQ>EC9DF». - Э?9>FDBA. 
F9>EFB6O9 84A. - $9:<@ 8BEFGC4 : 
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40. #BEF4AB6?9A<9 #D46<F9?PEF64 $( BF 21 <RAS 2010 №468 «" CBDS8>9 
CDB6989A<S EFDB<F9?PAB7B >BAFDB?S CD< BEGM9EF6?9A<< EFDB<F9?PEF64, 
D9>BAEFDG>J<< < >4C<F4?PAB7B D9@BAF4 B5N9>FB6 >4C<F4?PAB7B EFDB<F9?PEF64» 
[Э?9>FDBAAO= D9EGDE] – �698. 06-07-2010. // Q?9>FDBA. HBA8 CD46B6B= < 
ABD@4F<6AB-F9IA<K. 8B>G@9AF4J<< «&9IQ>EC9DF». - Э?9>FDBA. F9>EFB6O9 84A. - 
$9:<@ 8BEFGC4 https://docs.cntd.ru/document/902222619?section=text 

41. !4?B7B6O= >B89>E $BEE<=E>B= (989D4J<< (K4EFP 6FBD4S) BF 05 467GEF4 
2000 № 117-(� [Э?9>FDBAAO= D9EGDE] – �698. 01-01-2001. $98. 28-05- 2022 // 

Q?9>FDBA. HBA8 CD46B6B= < ABD@4F<6AB-F9IA<K. 8B>G@9AF4J<< «&9IQ>EC9DF». - 
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� ИЛO��НИ� А 

"9??oB9EA<G9A><= @4AG9B o7@4:84Rщ<E >oAAB@C>F<= 

�4A9?9AAO= ?CA>B ?. �4=A4 oBAoA<BAS > ;oA9 6?4:AoAB< – ACEo=, ?@< QBo@ 
6?4:AoABAO= @9:<@ – 6?4:AO= < @o>@O=, A?98o64B9?PAo, 6 AooB69BAB6<< A B45?. 
2 [3] B9??oB9EA<G9A><9 E4@4>B9@<AB<>< @4B9@<4?o6 o7@4:84Rщ<E >oAAB@C>F<= 
5C8CB ?@<A<@4BPAS >4> 8?S CA?o6<= Q>A??C4B4F<< �. 

#AB@o=AB6o >oAAB@C>F<< A4@C:Ao= AB9AO (AQA86<G–?4A9?<) ?@98AB46?9Ao 

A4 @<ACA>9 �.1. 

 

 <ACAo> �.1 –  4;@9; >oAAB@C>F<< A4@C:Ao= AB9AO <; AQA86<G-?4A9?< 

�4B9@<4? >oAAB@C>F<< A4@C:Ao= AB9AO ?@98AB46?9A 6 B45?<F9 �.1. 

 

"45?<F4 �.1 – Х4@4>B9@<AB<>< A?o96 >oAAB@C>F<< AB9AO (oB A4@C:Ao7o A?oS 
> 6ACB@9AA9@C) 

№ 
Наи@5AoваAи5 
@аB5@иа?а 

"5??o?@oвo4AoABь, �, ВB/(@ ∙ °!) 
"o?щиAа, �, @ 

1 
�@oD<?<@o64AAO= ?<AB 
AB4?PAo= oF<A>o64AAO= 

58 0,0009 

2 
"9EAoA<>o?P "9EAoD4A 
ЭDD9>B (@<A.64B4) 0,042 E 

3 
�@oD<?<@o64AAO= ?<AB 
AB4?PAo= oF<A>o64AAO= 

58 0,0009 

 

 4AG9BA4S B9@?9@4BC@4 6ACB@9AA97o 6o;8CE4 6 ;84A<< 6 Eo?o8AO= ?9@<o8 
7o84 �в =  +18℃. 

�@o8o?:<B9?PAoABP oBo?<B9?PAo7o ?9@<o84 Ao A@98A9= ACBoGAo= 
B9@?9@4BC@o= 6o;8CE4 A<:9 <?< @46Ao= 8℃ ��B = 224 ACB [2]. 

!@98ASS B9@?9@4BC@4 oBo?<B9?PAo7o ?9@<o84 ��B =  27,9 ℃  [2]. 



�@48CAo-ACB>< oBo?<B9?PAo7o ?9@<o84: 

�!O� = (18 - ( - 7,9)) ∙ 224 = 5801,6 °!∙ACB/7o8 

�o@@4B<6Ao9 ;A4G9A<9 ?@<6989AAo7o Ao?@oB<6?9A<S B9??o?9@984G9: �0B@ = 0,0003 ∙ 5081,6 +1.2 = 2,94 @2 ∙ °!/�B  
 

#A?o6Ao9 Ao?@oB<6?9A<9 B9??o?9@984G< �0CA?,  @2 ∙ °!/�B: �0CA? =  18,7 + 0,000958 + х0,042 + 0,000958 + 123 =  3,73 °С/ВB 

 х = 0,15 @ 

 

�9?<G<A4 ?@<6989AAo7o Ao?@oB<6?9A<S  �0?@ =  �0CA?  ∙  � = 3,73 ∙ 0,92 =3,43 @2 ∙ °!/�B, 789 � - >oQDD<F<9AB B9??oB9EA<G9A>o= o8Ao@o8AoAB< 
o7@4:84Rщ9= >oAAB@C>F<<, CG<BO64Rщ<= 6?<SA<9 ABO>o6, oB>oAo6 ?@o9@o6, 
o5@4@?SRщ<E @959@, 7<5><E A6S;9= < 8@C7<E B9??o?@o6o8AOE 6>?RG9A<=, 
?@<A<@49@O= 0,92 [3]. �0?@ = 3,43 >  �0B@ = 2,94, A?98o64B9?PAo, o7@4:84Rщ4S >oAAB@C>F<S 
AooB69BAB6C9B B@95o64A<S@ B9??o?9@984G<, Bo784 o>oAG4B9?PAo ?@<A<@49@ 
Bo?щ<AC CB9??<B9?S 150@@. 

 

�4B9@<4? >oAAB@C>F<< >@o6?< ?@98AB46?9A 6 B45?<F9 �.2.  
#AB@o=AB6o >oAAB@C>F<< >@o69?PAo= AQA86<G-?4A9?< ?@98AB46?9Ao A4 

@<ACA>9 �.2. 

 
 <ACAo> �.2 –  4;@9; >oAAB@C>F<< >@o69?PAo= AQA86<G-?4A9?< 

 

"45?<F4 �.2 – Х4@4>B9@<AB<>< A?o96 >oAAB@C>F<< >@o6?< (oB A4@C:Ao7o 
A?oS > 6ACB@9AA9@C) 

№ 
Наи@5AoваAи5 
@аB5@иа?а 

"5??o?@oвo4AoABь, �, ВB/(@ ∙ °!) 
"o?щиAа, �, @ 

1 
�@oD<?<@o64AAO= ?<AB 
AB4?PAo= oF<A>o64AAO= 

58 0,0009 



2 
"9EAoA<>o?P "9EAoD4A 
ЭDD9>B (@<A.64B4) 0,042 E 

3 
�@oD<?<@o64AAO= ?<AB 
AB4?PAo= oF<A>o64AAO= 

58 0,0009 

 

�@48CAo-ACB>< oBo?<B9?PAo7o ?9@<o84: 

�!O� = (18 - ( - 7,9)) ∙ 224 = 5801,6 °!∙ACB/7o8 

�o@@4B<6Ao9 ;A4G9A<9 ?@<6989AAo7o Ao?@oB<6?9A<S B9??o?9@984G9: �0B@ = 0,0004 ∙ 5081,6 +1,6 = 3,92 @2 ∙ °!/�B  
 

#A?o6Ao9 Ao?@oB<6?9A<9 B9??o?9@984G< �0CA?,  @2 ∙ °!/�B: 
 �0CA? =  18,7 + 0,000958 + х0,042 + 0,000958 + 123 =  4,92 °С/ВB 

 х = 0,197 @ 

�9?<G<A4 ?@<6989AAo7o Ao?@oB<6?9A<S  �0?@ =  �0CA?  ∙  � = 4,92 ∙0,92 = 4,53 @2 ∙ °!/�B, 789 � - >oQDD<F<9AB B9??oB9EA<G9A>o= 
o8Ao@o8AoAB< o7@4:84Rщ9= >oAAB@C>F<<, CG<BO64Rщ<= 6?<SA<9 ABO>o6, 
oB>oAo6 ?@o9@o6, o5@4@?SRщ<E @959@, 7<5><E A6S;9= < 8@C7<E 
B9??o?@o6o8AOE 6>?RG9A<=, ?@<A<@49@O= 0,92 [3]. �0?@ = 4,92 >  �0B@ = 4,53, A?98o64B9?PAo, o7@4:84Rщ4S >oAAB@C>F<S 
AooB69BAB6C9B B@95o64A<S@ B9??o?9@984G<, Bo784 o>oAG4B9?PAo ?@<A<@49@ 
Bo?щ<AC CB9??<B9?S 200@@. 
 



� ИЛO��НИ� Б 

�@o69@>< @4AG9B4 54?oGAo= ??oI48>< 

1. �@o69@>4 A4AB<?4 
�@o69@>4 A4AB<?4 <; Ao5?R89A<= CA?o6<S :9AB>oAB<. 
� Q@?<@<G9A>o= Do@@C?9 ?o>4;4A4 ;46<A<@oABP @9:8C ?@o?9Bo@ CA?o6Ao= 

54?>< <; A4AB<?4 < Bo?I<Ao= A4AB<?4: ý(а)ąĀ = 4∙ÿ015 ∙ (1 + 72∙ý1ÿ04∙∑qA) = 4∙12015 ∙ (1 + 72∙2.26∙1041204∙0.0015) = 199.4A@  

789tA = 0.8 –  Bo?I<A4 A4AB<?4, A@; ÿ0 = ý(�)Ā� – oBAoH9A<9 ?@o?9B4 A4AB<?4 > ?@989?PAo@C ?@o7<5C; �(а) = 100 A@– ?@o?9B CA?o6Ao= 54?>< <; A4AB<?4 (H47 54?o> A4AB<?4); �Ć = ý120– ?@989?PAO= ?@o7<5, B4> >4> H47 54?o> A4AB<?4 @469A 1 @.  (B45?. �1 
[20]); ý1 = ý122 2F<?<A8@<G9A><= @o8C?P C?@C7oAB<; ý 2 @o8C?P C?@C7oAB< AB4?< (Е = 2.06·105 Н/@@2 = 20 600 >Н/A@2 –@o8C?P 
C?@C7oAB< ?@o>4BAo= AB4?< (B45?. �.1 [5])); 

qn – Ao@@4B<6A4S @46Ao@9@Ao-@4A?@989?9AA4S A47@C;>4 A4 A4AB<?, >Н/A@; 
2 2>oQDD<F<9AB �C4AAoA4 (=0.3 (B45?. �.1 [5])).  ý1 = 2.06∙104120.32 = 2.26 ∙ 104 >НA@2  �(а) = 199.4 ∙ 0.8 A@ = 159.52 A@ – @4>A<@4?PAo 8o?CAB<@o9 ;A4G9A<9 A9 

?@96OH49B A4;A4G9AAO= H47 = 100 A@. 
�O6o8: o>oAG4B9?PAo A4;A4G4R Bo?I<AC A4AB<?4 8 @@ < H47 54?o> A4AB<?4 

100A@. 

2. �@o69@>4 54?>< A4AB<?4 
� ;46<A<@oAB< oB A4;A4G9A<S < CA?o6<= Q>A??C4B4F<< >oAAB@C>F<= @4AG9B 

<;7<549@OE Q?9@9ABo6 (54?o>) A?98C9B 6O?o?ASBP 59; CG9B4 <?< A CG9Bo@ 
??4AB<G9A><E 89Do@@4F<= 6 AooB69BAB6<< A ?o8@4;89?9A<9@ Q?9@9ABo6 A4 B@< 
>?4AA4 Ao7?4AAo ?. 4.2.7 [5]. 

�4?>< 1-7o >?4AA4 A?98C9B ?@<@9ASBP 8?S A47@C;o> 6A9E 6<8o6 < @4AAG<BO64BP 
6 ?@989?4E C?@C7<E 89Do@@4F<=; 54?>< 2-7o < 3-7o >?4AAo6 A?98C9B ?@<@9ASBP 8?S 
AB4B<G9A><E A47@C;o> < @4AAG<BO64BP A CG9Bo@ @4;6<B<S ??4AB<G9A><E 89Do@@4F<=. 

OBAoA<BAS > >oAAB@C>F<S@ 6Bo@o7o >?4AA4, B4> >4> C8o6?9B6o@S9B B@95o64A<S 
?.8.2.3 [5]:  

1.�4?>4 86CB46@o6o7o A9G9A<S; 
2.Нo@@4B<6Ao9 Ao?@oB<6?9A<9 Ryn= 245 H/>6.@@< 440 H/>6.@@; 
3.!o5?R84RBAS B@95o64A<S ? 8.4.6, 8.5.8, 8.5.9 < 8.5.18; 4. � = ýþ@�ý f 0.9 ∙ þĄ. 

�?oI48P A9G9A<S AB9A>< �w A4Eo8<BAS >4> ?@o<;6989A<9 Bo?I<AO AB9A>< tw 

< 6OAoBO AB9A>< hw: 



�ý = �ý ∙ ℎý = 0.51 ∙ 16.4 = 8.364 A@2  

�?S A4Eo:89A<S 6OAoBO AB9A>< h A9o5Eo8<@o oB 6OAoBO A9G9A<Sh oBASBP 
C86o9AAo9 ?@o<;6989A<9 Bo?I<AO ?o?><tf: ℎý = ℎ 2 2 ∙ �Ā = 18 2 2 ∙ 0.81 = 16.4 A@  τx = ýÿ�þ@AW f 0.9 ∙ Rs  

789   τx – >4A4B9?PAO9 A4?@S:9A<S, ?4@4??9?PAO9 oA< E-E. 
�w – ??oI48P A9G9A<S AB9A><; ýþÿþ@

 – @4AG9BA4S ?o?9@9GA4S A<?4; þĄ = 13.63 >НA@2@4AG9BAo9 Ao?@oB<6?9A<9 AB4?< A86<7C (B45?. 2 [5]); �þ = 206.88.364 = 3.2 >Нā@2  0.9 ∙ þĄ = 0.9 ∙ 13.63 = 12.27  �þ = 3.2 < 0.9 ∙ þĄ = 12.27  

�O6o8: 54?>4 A4AB<?4 oBAoA<BAS > >oAAB@C>F<S@ 2 >?4AA4. 
 

2.1. �@o69@>4 ?@oGAoAB< 54?>< A4AB<?4 
 4AG9B A4 ?@oGAoABP @4;@9;AOE 54?o> 2-7o >?4AA4 86CB46@o6o7o A9G9A<S 

A?98C9B 6O?o?ASBP ?o Do@@C?9: �ÿ�þ@āþ∙Ā∙�þ∙þÿ∙ā� f 1 (D. 50 [5]) 

789  �þÿþ@
 – @4>A<@4?PAO9 @4AG9BAO= <;7<54RI<= @o@9AB, >НA@; Ā 2 >ĀэDD<ц<еAB ?@<A<@ае@ы= = 1, ?@< �þ f 0.5 ∙ þĄ (?.8.2.3 [5]); Āþ – >oQDD<F<9AB 8?S @4AG9B4 A CG9Bo@ @4;6<B<S ??4AB<G9A><E 89Do@@4F<= 

?@< <;7<59 oBAoA<B9?PAo oA< E-E, o?@989?S9BAS oBAoH9A<9@ ??oI48< A9G9A<S 
?o?>< > ??oI48< A9G9A<S AB9A>< ?o B45?<F9 �1 [5]. 

Wx – @o@9AB Ao?@oB<6?9A<S A9G9A<S, A@3;  

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. Āþ = 1.08, B> �Ā�ý = 7.298.364 = 0.87  

�?oI48P A9G9A<S ?o?>< �f A4Eo8<BAS >4> ?@o<;6989A<9 Bo?I<AO ?o?>< tf < 
8?<AO ?o?>< bf: �Ā = ÿĀ ∙ �Ā = 9 ∙ 0.81 = 7.29 A@2  

�?oI48P A9G9A<S AB9A>< �w A4Eo8<BAS >4> ?@o<;6989A<9 Bo?I<AO AB9A>< tw 

< 6OAoBO AB9A>< hw: �ý = �ý ∙ ℎý = 0.51 ∙ 16.4 = 8.364 A@2  τx = ýÿ�þ@AW   

789   τx – >4A4B9?PAO9 A4?@S:9A<S, ?4@4??9?PAO9 oA< E-E. 
�w – ??oI48P A9G9A<S AB9A><, A@2; ýþÿþ@

 – @4AG9BA4S ?o?9@9GA4S A<?4, >Н; þĄ = 13.63 >НA@2@4AG9BAo9 Ao?@oB<6?9A<9 AB4?< A86<7C (B45?. 2 [5]); �þ = 26.88.364 = 3.2 >Нā@2  



0.5 ∙ þĄ = 0.5 ∙ 13.63 = 6.82  �þ = 3.2 f 0.5 ∙ þĄ = 6.82  17381.08∙1∙14.3∙23.5∙1 = 0.48 < 1  

�O6o8: ?@oGAoABP 54?>< A4AB<?4 ?@< <;7<59 o59A?9G<649BAS.  
 

�@o69@>4 ?@oGAoAB< 54?>< A4AB<?4 6 o?o@Ao@ A9G9A<< ?o Do@@C?9 54 [5]: ýÿ�þ@�ý∙þ�∙ā� f 1  

789 �w – ??oI48P A9G9A<S AB9A><, A@2; ýþÿþ@
 – @4AG9BA4S ?o?9@9GA4S A<?4, >Н; þĄ = 13.63 >НA@2@4AG9BAo9 Ao?@oB<6?9A<9 AB4?< A86<7C (B45?. 2 [5]); 26.88.364∙13.63∙1 = 0.24 < 1  

�O6o8: ?@oGAoABP 54?>< A4AB<?4 6 o?o@Ao@ A9G9A<< o59A?9G<649BAS.  
 

2.2. �@o69@>4 CABo=G<6oAB< 54?>< A4AB<?4 
O5I4S CABo=G<6oABP AG<B49BAS o59A?9G9AAo=, 9A?< 6O?o?ASRBAS CA?o6<S 

?.8.4.4 [5]. O5I4S CABo=G<6oABP 54?>< A4AB<?4 o59A?9G<649BAS, B.>. A47@C;>4 
?9@9849BAS A4 54?>C G9@9; A??oHAo= :9AB><= AB4?PAo= A4AB<?, >oBo@O= 
A9?@9@O6Ao o?<@49BAS A4 A:4BO= ?oSA 54?>< A4AB<?4 < A6S;4A A A<@ A ?o@oIPR 
A64@>< (CA?o6<9 4 ?.8.4.4[5]).  

 

2.3. �@o69@>4 :9AB>oAB< 54?>< A4AB<?4 
�9AB>oABP 54?>< A4AB<?4 o59A?9G<649BAS ?@< 6O?o?A9A<< CA?o6<S � f �Ć 

789 f – @4>A<@4?PAO= D4>B<G9A><= 69@B<>4?PAO= ?@o7<5 54?><, A@; 
fu –?@989?PAO= 69@B<>4?PAO= ?@o7<5 54?><, A@. 
�9@B<>4?PAO= D4>B<G9A><= ?@o7<5 54?>< o?@989?S9BAS ?o Do@@C?9: � = 5∙ĂA∙ý4384∙ý∙�þ = 5∙0.1665 ∙2604384∙2.06∙104∙1290 = 0.37 A@  

789 qn – Ao@@4B<6A4S A47@C;>4 A4 54?>C A4AB<?4, >Н/A@; 
l – ?@o?9B 54?>< A4AB<?4 (H47 6Bo@oAB9?9AAOE 54?o>), A@; 
Е = 2.06·105 Н/@@2 = 20 600 >Н/A@2 –@o8C?P C?@C7oAB< ?@o>4BAo= AB4?< (B45?. 

�.1 [5]);  

Ix @o@9AB <A9@F<< A9G9A<S 54?><, A@4. 

�9@B<>4?PAO= ?@989?PAO= ?@o7<5 o?@989?S9BAS ?o Do@@C?9 B45?. �.1 [20] 6 
;46<A<@oAB< oB 69?<G<AO ?@o?9B4 54?><: �Ć = ý144 = 260144 = 1.81 A@  

"4> >4> ?@o?9B 2.6 @ S6?S9BAS ?@o@9:CBoGAO@ ;A4G9A<9@, Bo ;A4G9A<9 144 
o?@989?S9BAS A ?o@oIPR ?<A9=Ao= <AB9@?o?SF<< @9:8C ;A4G9A<S@< 120 < 150, 8?S 
?@o?9Bo6 1 @ < 3 @ AooB69BAB69AAo. 

f = 0.37 A@fu = 1.81 A@ 

�O6o8: :9AB>oABP 54?>< A4AB<?4 o59A?9G<649BAS. 



3. �@o69@>< 6Bo@oAB9?9AAo= 54?>< 

� ;46<A<@oAB< oB A4;A4G9A<S < CA?o6<= Q>A??C4B4F<< >oAAB@C>F<= @4AG9B 
<;7<549@OE Q?9@9ABo6 (54?o>) A?98C9B 6O?o?ASBP 59; CG9B4 <?< A CG9Bo@ 
??4AB<G9A><E 89Do@@4F<= 6 AooB69BAB6<< A ?o8@4;89?9A<9@ Q?9@9ABo6 A4 B@< 
>?4AA4 Ao7?4AAo ?. 4.2.7 [5]. 

�4?>< 1-7o >?4AA4 A?98C9B ?@<@9ASBP 8?S A47@C;o> 6A9E 6<8o6 < @4AAG<BO64BP 
6 ?@989?4E C?@C7<E 89Do@@4F<=; 54?>< 2-7o < 3-7o >?4AAo6 A?98C9B ?@<@9ASBP 8?S 
AB4B<G9A><E A47@C;o> < @4AAG<BO64BP A CG9Bo@ @4;6<B<S ??4AB<G9A><E 89Do@@4F<=. 

OBAoA<BAS > >oAAB@C>F<S@ 6Bo@o7o >?4AA4, B4> >4>(?.8.2.3 [5]):  

1.�4?>4 86CB46@o6o7o A9G9A<S; 
2.Нo@@4B<6Ao9 Ao?@oB<6?9A<9 Ryn= 245 H/>в. @@ < 440 H/>6.@@; 
3. !o5?R84RBAS B@95o64A<S ? 8.4.6, 8.5.8, 8.5.9 < 8.5.18; 
4. � = ýþ@�ý f 0.9 ∙ þĄ. 

�?oI48P A9G9A<S AB9A>< �w A4Eo8<BAS >4> ?@o<;6989A<9 Bo?I<AO AB9A>< tw 

< 6OAoBO AB9A>< hw: �ý = �ý ∙ ℎý = 0.83 ∙ 37.4 = 31.04 A@2  

�?S A4Eo:89A<S 6OAoBO AB9A>< h A9o5Eo8<@o oB 6OAoBO A9G9A<Sh oBASBP 
C86o9AAo9 ?@o<;6989A<9 Bo?I<AO ?o?><tf: ℎý = ℎ 2 2 ∙ �Ā = 40 2 2 ∙ 1.3 = 37.4 A@  τx = ýÿ�þ@AW f 0.9 ∙ Rs  

789   τx – >4A4B9?PAO9 A4?@S:9A<S, ?4@4??9?PAO9 oA< E-E. 
�w – ??oI48P A9G9A<S AB9A><; ýþÿþ@

 – @4AG9BA4S ?o?9@9GA4S A<?4; þĄ = 13.63 >НA@2@4AG9BAo9 Ao?@oB<6?9A<9 AB4?< A86<7C (B45?. 2 [5]); �þ = 135.8231.04 = 4.37 >НA@2  0.9 ∙ þĄ = 0.9 ∙ 13.63 = 12.27  �þ = 4.37 < 0.9 ∙ þĄ = 12.27  

�O6o8: 6Bo@oAB9?9AA4S 54?>4 oBAoA<BAS > >oAAB@C>F<S@ 2 >?4AA4. 
 

3.1. �@o69@>4 ?@oGAoAB< 6Bo@oAB9?9AAo= 54?>< 

 4AG9B A4 ?@oGAoABP @4;@9;AOE 54?o> 2-7o >?4AA4 86CB46@o6o7o A9G9A<S 
A?98C9B 6O?o?ASBP ?o Do@@C?9:  �ÿ�þ@āþ∙Ā∙�þ∙þÿ∙ā� f 1 (D. 50 [5]) 

789  �þÿþ@
 – @4>A<@4?PAO9 @4AG9BAO= <;7<54RI<= @o@9AB, >НA@; Ā 2 >ĀэDD<ц<еAB ?@<A<@ае@ы= = 1, ?@< �þ f 0.5 ∙ þĄ (?.8.2.3 [5]); Āþ – >oQDD<F<9AB 8?S @4AG9B4 A CG9Bo@ @4;6<B<S ??4AB<G9A><E 89Do@@4F<= 

?@< <;7<59 oBAoA<B9?PAo oA< E-E, o?@989?S9BAS oBAoH9A<9@ ??oI48< A9G9A<S 
?o?>< > ??oI48< A9G9A<S AB9A>< ?o B45?<F9 �1 [5]. 

Wx – @o@9AB Ao?@oB<6?9A<S A9G9A<S, A@3;  

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. 



Āþ = 1.105, B> �Ā�ý = 20.1531.04 = 0.65 

�?oI48P A9G9A<S ?o?>< �f A4Eo8<BAS >4> ?@o<;6989A<9 Bo?I<AO ?o?>< tf < 
8?<AO ?o?>< bf: �Ā = ÿĀ ∙ �Ā = 15.5 ∙ 1.3 = 20.15 A@2  

�?oI48P A9G9A<S AB9A>< �w A4Eo8<BAS >4> ?@o<;6989A<9 Bo?I<AO AB9A>< tw 

< 6OAoBO AB9A>< hw: �ý = �ý ∙ ℎý = 0.83 ∙ 37.4 = 31.04 A@2  τx = ýÿ�þ@AW   

789   τx – >4A4B9?PAO9 A4?@S:9A<S, ?4@4??9?PAO9 oA< E-E. 
�w – ??oI48P A9G9A<S AB9A><, A@2; ýþÿþ@

 – @4AG9BA4S ?o?9@9GA4S A<?4, >Н; þĄ = 13.63 >НA@2@4AG9BAo9 Ao?@oB<6?9A<9 AB4?< A86<7C (B45?. 2 [5]); �þ = 135.8237.4 = 4.37 >НA@2  0.5 ∙ þĄ = 0.5 ∙ 13.63 = 6.82  �þ = 4.37 < 0.5 ∙ þĄ = 6.82  169771.105∙1∙953∙23.5∙1 = 0.69 < 1  

�O6o8: ?@oGAoABP 6Bo@oAB9?9AAo= 54?>< ?@< <;7<59 o59A?9G<649BAS. 
 

�@o69@>4 ?@oGAoAB< 6Bo@oAB9?9AAo= 54?>< 6 o?o@Ao@ A9G9A<<: ýÿ�þ@�ý∙þ�∙ā� f 1 (D. 54 [5]) 

789 �w – ??oI48P A9G9A<S AB9A><, A@2; ýþÿþ@
 – @4AG9BA4S ?o?9@9GA4S A<?4, >Н; þĄ = 13.63 >НA@2@4AG9BAo9 Ao?@oB<6?9A<9 AB4?< A86<7C (B45?. 2 [5]); 135.8231.04∙13.63∙1 = 0.32 < 1  

�O6o8: ?@oGAoABP 54?>< A4AB<?4 6 o?o@Ao@ A9G9A<< o59A?9G<649BAS. 
 

�@o69@>4 ?@oGAoAB< AB9A>< 54?><, A9 C>@9??9AAo= @95@4@< :9AB>oAB< 6 
@9AB4E ?@<?o:9A<S A47@C;>< > 69@EA9@C ?oSAC 6 o?o@AOE A9G9A<SE 54?>< 
?@o6o8<BAS Ao7?4AAo ?.8.2.2[5]: �?ā>þÿ∙ā� f 1  (D. 46 [5]) 

789 �?Ā> = þýÿĀ∙ąý – @9ABAo9 A4?@S:9A<9, >НA@2; 

Ry= 24.51.05 = 23.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 
<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); 

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. �ÿĀ = ÿĀ + 2 ∙ �ĀвB + 2 ∙ þ – CA?o6A4S 8?<A4 @4A?@989?9A<S A47@C;><, A@; 
F= 2 ∙ ýþÿþ– @4AG9BAo9 ;A4G9A<9 A47@C;>< (A<?O), >Н; ýþÿþ@

 – @4AG9BA4S ?o?9@9GA4S A<?4 (oB 6OH9?9:4I97o Q?9@9AB4), >Н; 



�ĀвB – Bo?I<A4 ?o?>< ?@o69@S9@o7o Q?9@9AB4, A@; �ý – Bo?I<A4 AB9A>< ?@o69@S9@o7o Q?9@9AB4, A@; 
R – @48<CA ;4>@C7?9A<S ?@o69@S9@o7o Q?9@9AB4, A@; ÿĀ – H<@<A4 o?<@4A<S 69@EA97o Q?9@9AB4, A@. �?Ā> = 53.7414.6∙0.83 = 4.434 >НA@2  þ = 2 ∙ 26.82 = 53.74 >Н  �ÿĀ = 9 + 2 ∙ 1.3 + 2 ∙ 1.5 = 14.6 A@  4.43423.5∙1 = 0.189 < 1   

�O6o8: ?@oGAoABP AB9A>< 6Bo@oAB9?9AAo= 54?>< 6 @9AB4E o?<@4A<S 54?>< 
A4AB<?4 o59A?9G<649BAS. 

 

3.2. �@o69@>4 CABo=G<6oAB< 6Bo@oAB9?9AAo= 54?>< 

#ABo=G<6oABP 54?o> 2-7o >?4AA4 A?98C9B AG<B4BP o59A?9G9AAo= ?@< 
6O?o?A9A<< B@95o64A<= ?9@9G<A?9A<S 4) <?< 5) ?. 8.4.4 ?@< CA?o6<< C@Ao:9A<S 
;A4G9A<= ĆĀ, o?@989?S9@OE ?o Do@@C?4@ B45?<FO 11, A4 >oQDD<F<9AB [5]. 

#A?o6<9 5 ?. 8.4.4: ?@< ;A4G9A<SE CA?o6Ao= 7<5>oAB< A:4Bo7o ?oSA4 54?>< Ā, 

A9 ?@96OH4RI<E 99 ?@989?PAOE ;A4G9A<= ĆĀ, o?@989?S9@OE ?o Do@@C?4@ 
B45?<FO 11 8?S 54?o> A<@@9B@<GAo7o 86CB46@o6o7o A9G9A<S [5].   

ĆĀ̅̅ ̅̅ ̅ = 0.41 + 0.0032 ∙ Āą + (0.73 2 0.016 ∙ Āą) ∙ Āℎ  (D. 73 [5]) 
789   b < t - AooB69BAB69AAo H<@<A4 < Bo?I<A4 A:4Bo7o ?oSA4; 
h - @4AABoSA<9 (6OAoB4) @9:8C oAS@< ?oSAAOE ?<ABo6. 
O?@989?9A<9 ?@989?PAo7o ;A4G9A<S: 
ĆĀ̅̅ ̅̅ ̅ = 0.41 + 0.0032 ∙ 15 + (0.73 2 0.016 ∙ 15) ∙ 0.3875 = 0.648  

!o7?4AAo ?@<@9G4A<S > B45?. 11 [5] 8?S 54?o> A oBAoH9A<9@ b/t<15 6 
Do@@C?4E A?98C9B ?@<A<@4BP b/t=15. 

Ā = ýÿĀĀĀ ∙ √þÿĀý   

789 �ÿĀ – @4AG9BA4S 8?<A4 @9:8C BoG>4@< ;4>@9??9A<S A:4Bo7o ?oSA4 oB 
?o?9@9GAOE A@9I9A<= (H47 54?o> A4AB<?4); ÿĀ–H<@<A4 A:<@49@o7o ?oSA4; þÿ = þÿĀāÿ = 2451.05 = 235 Н@@2 = 23.5 >НA@2– @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< 
@4ABS:9A<R, A:4B<R, <;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); ý 2 @o8C?P C?@C7oAB< AB4?< (Е = 2.06·105 Н/@@2 = 20 600 >Н/A@2 –@o8C?P 
C?@C7oAB< ?@o>4BAo= AB4?< (B45?. �.1 [5])); 

Ā = 1009 ∙ √ 23.520600 = 0.375  

 = 1 2 [0.6 ∙ (ā1þ21)āþ 2 1](D. 76 [5]) 
789 Ā1þ – >oQDD<F<9AB, o?@989?S9@O= ?o 5o?PH9@C ;A4G9A<R <; Do@@C?O 

<;@9ASRI<=AS 6 ?@989?4E 1<c1x≤cx Ā1þ = Ā ∙ Āþ (D. 77 [5]) 



Ā1þ = �þ�þĀ∙þÿ∙ā� (D. 77 [5]) 
789Ā 2 >ĀэDD<ц<еAB ?@<A<@ае@ы= = 1, ?@< �þ f 0.5 ∙ þĄ (?.8.2.3 [5]) A@. 

?o8@4;89? 5.3.1; 
cx – >oQDD<F<9AB 8?S @4AG9B4 A CG9Bo@ @4;6<B<S ??4AB<G9A><E 89Do@@4F<= 

?@< <;7<59 oBAoA<B9?PAo oA< E-E, o?@989?S9BAS oBAoH9A<9@ ??oI48< A9G9A<S 
?o?>< > ??oI48< A9G9A<S AB9A>< ?o B45?<F9 �1 [5] A@. ?o8@4;89? 5.3.1; 

Wxn – @o@9AB Ao?@oB<6?9A<S A9G9A<S, A@3; �þÿþ@
 – @4>A<@4?PAO9 @4AG9BAO= <;7<54RI<= @o@9AB, >НA@; 

Ry= 24.51.05 = 23.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 
<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); 

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. Ā1þ = 1 ∙ 1.105 = 1.105  Ā1þ = 16977953∙23.5∙1 = 0.758  

 = 1 2 [0.6 ∙ (1.175821)(1.10521) ] = 2.13  

Ā̅̅ ̅ = 0.375 < ĆĀ̅̅ ̅̅ ̅ = 2.13 ∙ 0.625 = 1.33  

�O6o8: o5I4S CABo=G<6oABP 6Bo@oAB9?9AAo= 54?>< o59A?9G<649BAS. 
 

�@o69@>4 CABo=G<6oAB< AB9Ao> <;7<549@OE Q?9@9ABo6 A??oHAo7o A9G9A<S. 
#ABo=G<6oABP AB9Ao> 54?o> 2-7o >?4AA4 <; o8Ao@o8Ao= AB4?< ?@< oBACBAB6<< 

@9ABAo7o A4?@S:9A<S (Ãloc= 0) A Ao5?R89A<9@ B@95o64A<= 7.3.1, 8.2.3 < 8.2.8 A?98C9B 
AG<B4BP o59A?9G9AAo= ?@< 6O?o?A9A<< CA?o6<S: 

�?S 54?o> 86oS>oA<@@9B@<GAo7o 86CB46@o6o7o A9G9A<S:  �ÿ�þ@þÿĀ∙ā�∙ℎÿĀ2 ∙ąý∙(ă∙ÿĀ+ÿ) f 1 (D. 86 [5]) 

789�þÿþ@
 – @4>A<@4?PAO9 @4AG9BAO= <;7<54RI<= @o@9AB, >НA@;  

α– >oQDD<F<9AB, o?@989?S9@O= ?o B45?. 18 (?@< Ä=Q/Aw < ý?o 8.5.1)[5]; 

r – A?98C9B o?@989?SBP ?o 8.4.5[5]; 

Ry= 24.51.05 = 23.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 
<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); 

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. 
tw – Bo?I<A4 AB9A>< <;7<549@o7o Q?9@9AB4 A??oHAo7o A9G9A<S, A@; ℎÿĀ = ℎ 2 2 ∙ �Ā 2 2 ∙ þ– @4AG9BA4S 6OAoB4 AB9A><, o?@989?9AA4S 6 

AooB69BAB6<< A @<A. 5 8?S ?@o>4BAo7o ?@oD<?S (?. 7.3.1 [5]), A@; �ý – Bo?I<A4 AB9A>< ?@o69@S9@o7o Q?9@9AB4, A@; 
R – @48<CA ;4>@C7?9A<S ?@o69@S9@o7o Q?9@9AB4, A@; 
h – 6OAoB4 A9G9A<S ?@oD<?S, A@; 
αf – oBAoH9A<9 ??oI489= A9G9A<= ?o?>< (?oSA4)�Ā < AB9A><�ý. � = þÿĀþÿý g 1 (? 8.4.5[5]) 
789 þÿĀ < þÿý – @4AG9BAO9 Ao?@oB<6?9A<S AB4?< A:4Bo7o ?oSA4 < AB9A>< 

AooB69BAB69AAo.  



"4> >4> þÿĀ = þÿý, Bo � = 1.  ℎÿĀ = 40 2 2 ∙ 1.3 2 2 ∙ 1.5 = 34.4 A@  �þ = 135.8234.4 = 3.95 >НA@2(?o8@4;89? 5.3.1). 
ý̅̅ ̅̅ = ℎÿĀąý ∙ √þÿý    ?o ?. 8.5.1 [5] 

789 ℎÿĀ = ℎ 2 2 ∙ �Ā 2 2 ∙ þ – @4AG9BA4S 6OAoB4 AB9A><, o?@989?9AA4S 6 
AooB69BAB6<< A @<A. 5 8?S ?@o>4BAo7o ?@oD<?S (?. 7.3.1 [5]), A@; �ý – Bo?I<A4 AB9A>< ?@o69@S9@o7o Q?9@9AB4, A@; 

Ry= 24.51.05 = 23.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 
<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); 

R – @48<CA ;4>@C7?9A<S ?@o69@S9@o7o Q?9@9AB4, A@; 
h – 6OAoB4 A9G9A<S ?@oD<?S, A@; ý 2 @o8C?P C?@C7oAB< AB4?< (Е = 2.06·105 Н/@@2 = 20 600 >Н/A@2 –@o8C?P 

C?@C7oAB< ?@o>4BAo= AB4?< (B45?. �.1 [5])); 

ý̅̅ ̅̅ = 34.41.3 ∙ √ 23.520600 = 0.894  

�o B45?. 18 [6] α = 0.240 ÿĀ = �Ā�ý = 20.1531.04 = 0.65  1697723.5∙1∙34.42∙1∙(1∙0.65+0.240) = 0.69 < 1  

�O6o8: CABo=G<6oABP AB9A>< 6Bo@oAB9?9AAo= 54?>< o59A?9G<649BAS. 
 

�@o69@>4 CABo=G<6oAB< ?oSAAOE ?<ABo6 <;7<54RI<E Q?9@9ABo6 A??oHAo7o 
A9G9A<S. 

�@o69@>4 CABo=G<6oAB< A69A4 A:4Bo7o ?oSA4 6Bo@oAB9?9AAo= 54?>< 
?@o6o8<BAS ?o ?.8.5.19 [5]: #ABo=G<6oABP A:4BOE ?oSAo6 A?98C9B AG<B4BP 
o59A?9G9AAo=, 9A?< CA?o6A4S 7<5>oABPĀ A69A4 A:4Bo7o ?oSA4 <?< ?oSAAo7o ?<AB4 
54?o> 2-7o >?4AA4 <; o8Ao@o8Ao= AB4?< ?@< 6O?o?A9A<< B@95o64A<= 7.3.7, 8.2.3 < 
8.5.8 A9 ?@96OH49B ?@989?PAOE ;A4G9A<=ĆĀ̅̅ ̅̅ ̅, o?@989?S9@OE ?@< 2.2 f  Ćý f 5.5 

Ā̅̅ ̅ f ĆĀ̅̅ ̅̅ ̅  

Ā̅̅ ̅ = ĀÿĀąĀ ∙ √þÿý ?o ?. 8.5.18 [5] 
789 ÿÿĀ = ĀĀ2ąý2  – @4AG9BA4S 8?<A4 A:4Bo7o ?oSA4; �ý – Bo?I<A4 AB9A><, A@; ÿĀ – 8?<A4 A:4Bo7o ?oSA4, A@; �Ā – Bo?I<A4 A:4Bo7o ?oSA4, A@; 
Ry= 24.51.05 = 23.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 

<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); ý 2 @o8C?P C?@C7oAB< AB4?< (Е = 2.06·105 Н/@@2 = 20 600 >Н/A@2 –@o8C?P 
C?@C7oAB< ?@o>4BAo= AB4?< (B45?. �.1 [5])); 

ĆĀ̅̅ ̅̅ ̅ = 0.17 + 0.06 ∙ Ćý (D. 99 [5]) 



�A?< 2.2 f  Ćý f 5.5, BĀ Ćý̅̅ ̅̅ ̅ = 2.2 < Ćý̅̅ ̅̅ ̅ = 5.5 ÿÿĀ = 15.521.32 = 7.1 A@  

Ā̅̅ ̅ = 7.11.55 ∙ √ 23.520600 = 0.179  

ĆĀ̅̅ ̅̅ ̅ = 0.17 + 0.06 ∙ 2.2 = 0.3  

ĆĀ̅̅ ̅̅ ̅ = 0.17 + 0.06 ∙ 5.5 = 0.5  

Ā̅̅ ̅ = 0.179 < ĆĀ̅̅ ̅̅ ̅ = 0.3  

�O6o8: CABo=G<6oABP A69A4 A:4Bo7o ?oSA4 6Bo@oAB9?9AAo= 54?>< 
o59A?9G<649BAS. 

 

3.3. �@o69@>4 :9AB>oAB< 6Bo@oAB9?9AAo= 54?>< 

�9AB>oABP 6Bo@oAB9?9AAo= 54?>< o59A?9G<649BAS ?@< 6O?o?A9A<< CA?o6<S � f �Ć 

789: f – D4>B<G9A><= 69@B<>4?PAO= ?@o7<5 54?><, A@; 
fu – 69@B<>4?PAO= ?@989?PAO= ?@o7<5 54?><, A@. 
�9@B<>4?PAO= D4>B<G9A><= ?@o7<5 54?>< o?@989?S9BAS ?o Do@@C?9: � = 5∙ĂA∙ý4384∙ý∙�þ  

789 qn – Ao@@4B<6A4S A47@C;>4 A4 6Bo@oAB9?9AACR 54?>C, >Н/A@; 
l – ?@o?9B 54?>< (H47 >o?oAA ?o F<D@o6O@ oAS@), A@; 
Е = 2.06·105 Н/@@2 = 20 600 >Н/A@2 –@o8C?P C?@C7oAB< ?@o>4BAo= AB4?< (B45?. 

�.1 [5]);  

Ix @o@9AB <A9@F<< A9G9A<S 54?><, A@4. � = 5∙0.44∙5004384∙2.06∙104∙19062 = 0.911 A@  

�9@B<>4?PAO= ?@989?PAO= ?@o7<5 o?@989?S9BAS ?o Do@@C?9 B45?. �.1 [20]) 6 
;46<A<@oAB< oB 69?<G<AO ?@o?9B4 54?><: �Ć = ý183 = 500183 = 2.73 A@  

"4> >4> ?@o?9B 5 @ S6?S9BAS ?@o@9:CBoGAO@ ;A4G9A<9@, Bo 183 o?@989?S9BAS 
A ?o@oIPR ?<A9=Ao= <AB9@?o?SF<< @9:8C ;A4G9A<S@< 150 < 200, 8?S ?@o?9Bo6 3 
@ < 6 @, AooB69BAB69AAo. 

f = 0.911 A@fu = 2.73 A@ 

�O6o8: :9AB>oABP 6Bo@oAB9?9AAo= 54?>< o59A?9G<649BAS. 
 

4. �@o69@>4 7?46Ao= 54?>< 

� ;46<A<@oAB< oB A4;A4G9A<S < CA?o6<= Q>A??C4B4F<< >oAAB@C>F<= @4AG9B 
<;7<549@OE Q?9@9ABo6 (54?o>) A?98C9B 6O?o?ASBP 59; CG9B4 <?< A CG9Bo@ 
??4AB<G9A><E 89Do@@4F<= 6 AooB69BAB6<< A ?o8@4;89?9A<9@ Q?9@9ABo6 A4 B@< 
>?4AA4 Ao7?4AAo ?. 4.2.7 [5]. 

�4?>< 1-7o >?4AA4 A?98C9B ?@<@9ASBP 8?S A47@C;o> 6A9E 6<8o6 < @4AAG<BO64BP 
6 ?@989?4E C?@C7<E 89Do@@4F<=; 54?>< 2-7o < 3-7o >?4AAo6 A?98C9B ?@<@9ASBP 8?S 

AB4B<G9A><E A47@C;o> < @4AAG<BO64BP A CG9Bo@ @4;6<B<S ??4AB<G9A><E 89Do@@4F<=. 



OBAoA<BAS > >oAAB@C>F<S@ 6Bo@o7o >?4AA4, B4> >4> 6O?o?AS9BAS CA?o6<9 
?.8.2.3 [5]:  

1.�4?>4 86CB46@o6o7o A9G9A<S; 
2.Нo@@4B<6Ao9 Ao?@oB<6?9A<9 Ryn255H/>в. @@ < 440 H/>6.@@; 
3. !o5?R84RBAS B@95o64A<S ? 8.4.6, 8.5.8, 8.5.9 < 8.5.18; 
4. � = ýþ@�ý f 0.9 ∙ þĄ. 

�?oI48P A9G9A<S AB9A>< �w A4Eo8<BAS >4> ?@o<;6989A<9 Bo?I<AO AB9A>< tw 

< 6OAoBO AB9A>< hw: �ý = �ý ∙ ℎý = 1.2 ∙ 52.8 = 63.36 A@2  

�?S A4Eo:89A<S 6OAoBO AB9A>< ℎý A9o5Eo8<@o oB 6OAoBO A9G9A<S h oBASBP 
C86o9AAo9 ?@o<;6989A<9 Bo?I<AO ?o?><tf: ℎý = ℎ 2 2 ∙ �Ā = 60 2 2 ∙ 3.6 = 52.8 A@  τx = ýÿ�þ@AW f 0.9 ∙ Rs  

789   τx – >4A4B9?PAO9 A4?@S:9A<S, ?4@4??9?PAO9 oA< E-E. 
�w – ??oI48P A9G9A<S AB9A><; ýþÿþ@

 – @4AG9BA4S ?o?9@9GA4S A<?4; þĄ = 14.21 >НA@2@4AG9BAo9 Ao?@oB<6?9A<9 AB4?< A86<7C (B45?. 2 [5]); 0.9 ∙ þĄ = 0.9 ∙ 14.21 = 12.79  �þ = 11.6 f 0.9 ∙ þĄ = 12.79  

�O6o8: 7?46A4S 54?>4 oBAoA<BAS > >oAAB@C>F<S@ 2 >?4AA4. 
 

4.1. �@o69@>4 ?@oGAoAB< 7?46Ao= 54?>< 

 4AG9B A4 ?@oGAoABP @4;@9;AOE 54?o> 2-7o >?4AA4 86CB46@o6o7o A9G9A<S 

A?98C9B 6O?o?ASBP ?o Do@@C?9:  �ÿ�þ@āþ∙Ā∙�þ∙þÿ∙ā� f 1 (D. 50 [5]) 
789  �þÿþ@

 – @4>A<@4?PAO9 @4AG9BAO= <;7<54RI<= @o@9AB, >НA@; Ā 2 >ĀэDD<ц<еAB ?@<A<@ае@ы= ?Ā DĀ@@C?е 52 [5], ?@< 0.5 ∙ þĄ f �þ f0.9 ∙ þĄ (?.8.2.3 [5]); Āþ – >oQDD<F<9AB 8?S @4AG9B4 A CG9Bo@ @4;6<B<S ??4AB<G9A><E 89Do@@4F<= 
?@< <;7<59 oBAoA<B9?PAo oA< E-E, o?@989?S9BAS oBAoH9A<9@ ??oI48< A9G9A<S 
?o?>< > ??oI48< A9G9A<S AB9A>< ?o B45?<F9 �1 [5]. 

Wx – @o@9AB Ao?@oB<6?9A<S A9G9A<S, A@3;  

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. Āþ = 1.049, B> �Ā�ý = 13063.36 = 1.7  

�?oI48P A9G9A<S ?o?>< �f A4Eo8<BAS >4> ?@o<;6989A<9 Bo?I<AO ?o?>< tf < 
8?<AO ?o?>< bf: �Ā = ÿĀ ∙ �Ā = 36 ∙ 3.6 = 130 A@2  

�?oI48P A9G9A<S AB9A>< �w A4Eo8<BAS >4> ?@o<;6989A<9 Bo?I<AO AB9A>< tw 

< 6OAoBO AB9A>< hw: �ý = �ý ∙ ℎý = 1.2 ∙ 52.8 = 63.36 A@2  



τx = ýÿ�þ@AW = 737063.36 = 11.6 >НA@2  Ā = 1 2 0.20ÿĀ+0.25 ∙ (�þþ�)4 = 1 2 0.201.7+0.25 ∙ ( 11.614.21)4 = 1(D. 52 [5]) 
789 αf – oBAoH9A<9 ??oI489= A9G9A<= ?o?>< (?oSA4)�Ā < AB9A><�ý; τx – >4A4B9?PAO9 A4?@S:9A<S, ?4@4??9?PAO9 oA< E-E. þĄ = 14.21 >НA@2@4AG9BAo9 Ao?@oB<6?9A<9 AB4?< A86<7C (B45?. 2 [5]); 0.5 ∙ þĄ = 0.5 ∙ 14.21 = 7.105  0.9 ∙ þĄ = 0.9 ∙ 14.21 = 12.79  0.5 ∙ þĄ = 7.1 f �þ = 11.6 f 0.9 ∙ þĄ = 12.79  ÿĀ = �Ā�ý = 13063.36 = 1.7  1563631.049∙1∙7370∙22.5∙1 = 0.87 < 1   

�O6o8: ?@oGAoABP 7?46Ao= 54?>< ?@< <;7<59 o59A?9G<649BAS.  
 

�@o69@>4 ?@oGAoAB< 7?46Ao= 54?>< 6 o?o@Ao@ A9G9A<< ?o Do@@C?9 54 [5]: ýÿ�þĂ�ý∙þ�∙ā� f 1  

789 �w – ??oI48P A9G9A<S AB9A><, A@2; ýþÿþā
 – @4AG9BA4S ?o?9@9GA4S A<?4, >Н; þĄ = 14.21 >НA@2@4AG9BAo9 Ao?@oB<6?9A<9 AB4?< A86<7C (B45?. 2 [5]); 

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. 738.863.36∙14.21∙1 = 0.83 < 1  

�O6o8: ?@oGAoABP 7?46Ao= 54?>< 6 o?o@Ao@ A9G9A<< o59A?9G<649BAS. 
�@o69@>4 ?@oGAoAB< AB9A>< 54?><, A9 C>@9??9AAo= @95@4@< :9AB>oAB< 6 

@9AB4E ?@<?o:9A<S A47@C;>< > 69@EA9@C ?oSAC 6 o?o@AOE A9G9A<SE 54?><. 
�@o6o8<BAS Ao7?4AAo ?.8.2.2[5]: �?ā>þÿ∙ā� f 1         (D. 46 [5]) 
789 �?Ā> = þýÿĀ∙ąý – @9ABAo9 A4?@S:9A<9, >НA@2; 

Ry= 23.51.05 = 22.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 
<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); 

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. �ÿĀ = ÿĀ + 2 ∙ �ĀвB + 2 ∙ þ – CA?o6A4S 8?<A4 @4A?@989?9A<S A47@C;><, A@; 
F= 2 ∙ ýþÿþ– @4AG9BAo9 ;A4G9A<9 A47@C;>< (A<?O), >Н; ýþÿþ – @4AG9BA4S ?o?9@9GA4S A<?4 (oB 6OH9?9:4I97o Q?9@9AB4), >Н; �ĀвB – Bo?I<A4 ?o?>< ?@o69@S9@o7o Q?9@9AB4, A@; �ý – Bo?I<A4 AB9A>< ?@o69@S9@o7o Q?9@9AB4, A@; 
R – @48<CA ;4>@C7?9A<S ?@o69@S9@o7o Q?9@9AB4, A@; ÿĀ – H<@<A4 o?<@4A<S 69@EA97o Q?9@9AB4, A@. �?Ā> = 144325.1∙1 = 21.8 >НA@2  



þ = 2 ∙ 738.8 = 1443 >Н  �ÿĀ = 155 + 2 ∙ (1.2 ∙ 3.6) = 25.1 A@  57.522.5∙1 = 0.95 < 1  

�O6o8: ?@oGAoABP AB9A>< 7?46Ao= 54?>< 6 @9AB4E o?<@4A<S 6Bo@oAB9?9AAo= 
54?>< o59A?9G<649BAS. 

 

4.2. �@o69@>4 CABo=G<6oAB< 7?46Ao= 54?>< 

#ABo=G<6oABP 54?o> 2-7o >?4AA4 A?98C9B AG<B4BP o59A?9G9AAo= ?@< 
6O?o?A9A<< B@95o64A<= ?9@9G<A?9A<S 4) <?< 5) ?. 8.4.4 ?@< CA?o6<< C@Ao:9A<S 
;A4G9A<=ĆĀ, o?@989?S9@OE ?o Do@@C?4@ B45?<FO 11, A4 >oQDD<F<9AB[5]. 

#A?o6<9 5 ?. 8.4.4: ?@< ;A4G9A<SE CA?o6Ao= 7<5>oAB< A:4Bo7o ?oSA4 54?><Ā, 

A9 ?@96OH4RI<E 99 ?@989?PAOE ;A4G9A<=ĆĀ, o?@989?S9@OE ?o Do@@C?4@ 
B45?<FO 11 8?S 54?o> A<@@9B@<GAo7o 86CB46@o6o7o A9G9A<S[5]. 

ĆĀ̅̅ ̅̅ ̅ = 0.41 + 0.0032 ∙ Āą + (0.73 2 0.016 ∙ Āą) ∙ Āℎ (D. 73 [5]) 
789   b < t - AooB69BAB69AAo H<@<A4 < Bo?I<A4 A:4Bo7o ?oSA4; 
h - @4AABoSA<9 (6OAoB4) @9:8C oAS@< ?oSAAOE ?<ABo6. 
O?@989?9A<9 ?@989?PAo7o ;A4G9A<S: 
ĆĀ̅̅ ̅̅ ̅ = 0.41 + 0.0032 ∙ 15 + (0.73 2 0.016 ∙ 15) ∙ 0.638 = 0.80  
!o7?4AAo ?@<@9G4A<S > B45?. 11 [5] 8?S 54?o> A oBAoH9A<9@ b/t<15 6 

Do@@C?4E A?98C9B ?@<A<@4BP b/t=15. 

Ā = ýÿĀĀĀ ∙ √þÿĀý = 26036 ∙ √ 22.52.06∙104 = 0.238  

789 �ÿĀ – @4AG9BA4S 8?<A4 @9:8C BoG>4@< ;4>@9??9A<S A:4Bo7o ?oSA4 oB 
?o?9@9GAOE A@9I9A<= (H47 54?o> A4AB<?4); ÿĀ – H<@<A4 A:<@49@o7o ?oSA4; 

Ry= 23.51.05 = 22.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 
<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); ý 2 @o8C?P C?@C7oAB< AB4?< (Е = 2.06·105 Н/@@2 = 20 600 >Н/@@2 –@o8C?P 
C?@C7oAB< ?@o>4BAo= AB4?< (B45?. �.1 [5])). 

 = 1 2 [0.6 ∙ (ā1þ21)āþ 2 1]  = 1 2 [0.6 ∙ (0.94221)1.049 2 1]  = 2.03(D. 76 [5]) 

789 Ā1þ – >oQDD<F<9AB, o?@989?S9@O= ?o 5o?PH9@C ;A4G9A<R <; Do@@C?< 
<;@9ASRI<=AS 6 ?@989?4E 1<c1x≤cx: Ā1þ = Ā ∙ Āþ        (D. 77 [5]) Ā1þ = �þ�þĀ∙þÿ∙ā�(D. 77 [5]) 

789 Ā 2 >ĀэDD<ц<еAB ?@<A<@ае@ы= = 1, ?@< 0.5 ∙ þĄ f �þ f 0.5 ∙ þĄ 

(?.8.2.3 [5]) A@. ?o8@4;89? 6.3.1; 
cx – >oQDD<F<9AB 8?S @4AG9B4 A CG9Bo@ @4;6<B<S ??4AB<G9A><E 89Do@@4F<= 

?@< <;7<59 oBAoA<B9?PAo oA< E-E, o?@989?S9BAS oBAoH9A<9@ ??oI48< A9G9A<S 
?o?>< > ??oI48< A9G9A<S AB9A>< ?o B45?<F9 �1 [5] A@. ?o8@4;89? 6.3.1; 

Wxn – @o@9AB Ao?@oB<6?9A<S A9G9A<S, A@3; 



�þ = �þÿþ@
 – @4>A<@4?PAO9 @4AG9BAO= <;7<54RI<= @o@9AB, >НA@; 

Ry= 23.51.05 = 22.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 
<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); 

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. Ā1þ = 1 ∙ 1.049 = 1.049  Ā1þ = 1563637370∙22.5∙1 = 0.942  Ā = 1 2 0.201.7+0.25 ∙ ( 11.613.05)4 = 1  0.5 ∙ þĄ = 7.1 < �þ = 11.6 < 0.9 ∙ þĄ = 12.79  

Ā̅̅ ̅ = 0.238 < ĆĀ̅̅ ̅̅ ̅ = 1 ∙ 0.80 = 0.80  
�O6o8: o5I4S CABo=G<6oABP 7?46Ao= 54?>< o59A?9G<649BAS 

 

�@o69@>4 CABo=G<6oAB< AB9Ao> <;7<549@OE Q?9@9ABo6 A??oHAo7o A9G9A<S 

#ABo=G<6oABP AB9Ao> 54?o> 2-7o >?4AA4 <; o8Ao@o8Ao= AB4?< ?@< oBACBAB6<< 
@9ABAo7o A4?@S:9A<S (Ãloc= 0) A Ao5?R89A<9@ B@95o64A<= 7.3.1, 8.2.3 < 8.2.8 A?98C9B 
AG<B4BP o59A?9G9AAo= ?@< 6O?o?A9A<< CA?o6<S: 

�?S 54?o> 86oS>oA<@@9B@<GAo7o 86CB46@o6o7o A9G9A<S:  �ÿ�þ@þÿĀ∙ā�∙ℎÿĀ2 ∙ąý∙(ă∙ÿĀ+ÿ) f 1                                                                              (D. 86 [5]) 

789  �þÿþ@
 – @4>A<@4?PAO9 @4AG9BAO= <;7<54RI<= @o@9AB, >НA@;  

α– >oQDD<F<9AB, o?@989?S9@O= ?o B45?. 18 (?@< Ä=Q/Aw < ý?o 8.5.1)[5]; 

r – A?98C9B o?@989?SBP ?o 8.4.5[5]; 

Ry= 23.51.05 = 22.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 
<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); 

c = 1 – >oQDD<F<9AB CA?o6<= @45oBO. 
tw – Bo?I<A4 AB9A>< <;7<549@o7o Q?9@9AB4 A??oHAo7o A9G9A<S, A@; ℎÿĀ = ℎ 2 2 ∙ �Ā 2 2 ∙ þ – @4AG9BA4S 6OAoB4 AB9A><, o?@989?9AA4S 6 

AooB69BAB6<< A @<A. 5 8?S ?@o>4BAo7o ?@oD<?S (?. 7.3.1 [5]), A@; �ý – Bo?I<A4 AB9A>< ?@o69@S9@o7o Q?9@9AB4, A@; 
R – @48<CA ;4>@C7?9A<S ?@o69@S9@o7o Q?9@9AB4, A@; 
h – 6OAoB4 A9G9A<S ?@oD<?S, A@; 
αf – oBAoH9A<9 ??oI489= A9G9A<= ?o?>< (?oSA4)�Ā < AB9A><�ý. � = þÿĀþÿý g 1  

789 þÿĀ < þÿý – @4AG9BAO9 Ao?@oB<6?9A<S AB4?< A:4Bo7o ?oSA4 < AB9A>< 
AooB69BAB69AAo.  

"4> >4> þÿĀ = þÿý – � = 1.  ℎÿĀ = 60 2 2 ∙ 3.6 = 52.8 A@  τx = 738.863.36 = 11.6 >НA@2  

ý̅̅ ̅̅ = ℎÿĀąý ∙ √þÿý = 52.81.2 ∙ √ 22.52.06∙104 = 1.45?o ?. 8.5.1 [5] 



789 ℎÿĀ = ℎ 2 2 ∙ �Ā 2 2 ∙ þ – @4AG9BA4S 6OAoB4 AB9A><, o?@989?9AA4S 6 
AooB69BAB6<< A @<A. 5 8?S ?@o>4BAo7o ?@oD<?S (?. 7.3.1 [5]), A@; �ý – Bo?I<A4 AB9A>< ?@o69@S9@o7o Q?9@9AB4, A@; 

Ry= 23.51.05 = 22.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 
<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); 

R – @48<CA ;4>@C7?9A<S ?@o69@S9@o7o Q?9@9AB4, A@; 
h – 6OAoB4 A9G9A<S ?@oD<?S, A@; ý 2 @o8C?P C?@C7oAB< AB4?< (Е = 2.06·105 Н/@@2 = 20 600 >Н/A@2 –@o8C?P 

C?@C7oAB< ?@o>4BAo= AB4?< (B45?. �.1 [5])); 
�@<A<@49@ ÿ = 0.51(B45?. 18 [5]). ÿĀ = 13063.36 = 1.7  15636322.5∙1∙52.82∙1.2∙(1∙1.7+0.51) = 0.9 < 1  

�O6o8: CABo=G<6oABP AB9A>< 7?46Ao= 54?>< o59A?9G<649BAS. 
 

�@o69@>4 CABo=G<6oAB< ?oSAAOE ?<ABo6 <;7<54RI<E Q?9@9ABo6 A??oHAo7o 
A9G9A<S. 

�@o69@>4 CABo=G<6oAB< A69A4 A:4Bo7o ?oSA4 6Bo@oAB9?9AAo= 54?>< 
?@o6o8<BAS ?o ?.8.5.19 [5]: #ABo=G<6oABP A:4BOE ?oSAo6 A?98C9B AG<B4BP 
o59A?9G9AAo=, 9A?< CA?o6A4S 7<5>oABPĀ A69A4 A:4Bo7o ?oSA4 <?< ?oSAAo7o ?<AB4 
54?o> 2-7o >?4AA4 <; o8Ao@o8Ao= AB4?< ?@< 6O?o?A9A<< B@95o64A<= 7.3.7, 8.2.3 < 
8.5.8 A9 ?@96OH49B ?@989?PAOE ;A4G9A<=ĆĀ̅̅ ̅̅ ̅, o?@989?S9@OE ?@< 2.2 f  Ćý f 5.5 

Ā̅̅ ̅ f ĆĀ̅̅ ̅̅ ̅  

Ā̅̅ ̅ = ĀÿĀąĀ ∙ √þÿý = 13.63.6 ∙ √ 22.52.06∙104 = 0.125 (?. 8.5.18 [5]). 

789 ÿÿĀ = ĀĀ2ąý2  – @4AG9BA4S 8?<A4 A:4Bo7o ?oSA4; �ý – Bo?I<A4 AB9A><, A@; ÿĀ – 8?<A4 A:4Bo7o ?oSA4, A@; �Ā – Bo?I<A4 A:4Bo7o ?oSA4, A@; 
Ry= 23.51.05 = 22.5 >НA@2 – @4AG9BAo9 Ao?@oB<6?9A<9 AB4?< @4ABS:9A<R, A:4B<R, 

<;7<5C ?o ?@989?C B9>CG9AB< (B45?. 2 [5]); ý 2 @o8C?P C?@C7oAB< AB4?< (Е = 2.06·105 Н/@@2 = 20 600 >Н/A@2 – @o8C?P 
C?@C7oAB< ?@o>4BAo= AB4?< (B45?. �.1 [5])); 

ĆĀ̅̅ ̅̅ ̅ = 0.17 + 0.06 ∙ Ćý          (D. 99 [5]) 
�A?< 2.2 f  Ćý f 5.5, BĀ Ćý̅̅ ̅̅ ̅ = 2.2 < Ćý̅̅ ̅̅ ̅ = 5.5 ÿÿĀ = 2221.32 = 10.4 A@  

ĆĀ̅̅ ̅̅ ̅ = 0.17 + 0.06 ∙ 2.2 = 0.3  

ĆĀ̅̅ ̅̅ ̅ = 0.17 + 0.06 ∙ 5.5 = 0.5  

Ā̅̅ ̅ = 0.125 < ĆĀ̅̅ ̅̅ ̅ = 0.3  

�O6o8: CABo=G<6oABP A69A4 A:4Bo7o ?oSA4 7?46Ao= 54?>< o59A?9G<649BAS. 
 



4.3.  �@o69@>4 :9AB>oAB< 7?46Ao= 54?>< 

�9AB>oABP 7?46Ao= 54?>< o59A?9G<649BAS ?@< 6O?o?A9A<< CA?o6<S � f �Ć 

789: f – D4>B<G9A><= 69@B<>4?PAO= ?@o7<5 54?><, A@; 
fu – 69@B<>4?PAO= ?@989?PAO= ?@o7<5 54?><, A@. 
�9@B<>4?PAO= D4>B<G9A><= ?@o7<5 54?>< o?@989?S9BAS ?o Do@@C?9: � = 2 ĂA∙ý2(12∙а225∙ý2)384∙ý∙�þ   

789 qn – Ao@@4B<6A4S A47@C;>4 A4 6Bo@oAB9?9AACR 54?>C, >Н/A@; 
l – ?@o?9B 54?>< (H47 >o?oAA ?o 5C>69AAO@ oAS@), A@; 
Е = 2.06·105 Н/@@2 = 20 600 >Н/A@2 –@o8C?P C?@C7oAB< ?@o>4BAo= AB4?< (B45?. 

�.1 [5]);  

Ix– @o@9AB <A9@F<< A9G9A<S 54?><, A@4. � = 2 0.813∙11002(12∙100225∙11002)384∙2.06∙104∙186725 = 3.87 A@  

�9@B<>4?PAO= ?@989?PAO= ?@o7<5 o?@989?S9BAS ?o Do@@C?9 B45?. �.1 [20] 6 
;46<A<@oAB< oB 69?<G<AO ?@o?9B4 54?><: �Ć = ý214 = 1100214 = 5.14 A@  

"4> >4> ?@o?9B 11 @ S6?S9BAS ?@o@9:CBoGAO@ ;A4G9A<9@, Bo 214 o?@989?<?< 
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Расчёт металлических конструкций балочной
площадки

Кафедра "Строительство и
экономика"

ХТИ - филиал СФУ

План колонн, план балок, Разрезы 1-1 - 17-17 Б-1,
Б-2, Б-3, К-1. Узлы 1-6

1 1

КР 08.03.01

14-14К1

Ведомость элементов

Спецификация металлопроката

Примечание
1. Материал балок сталь марки С245, С255, колонн С255, связей С245 по ГОСТ 27772-
2015
2. Настил выполнен из плоских стальных листов толщиной 8 мм марки С245 по ГОСТ
27772-2015. Швы, крепящие настил варить полуавтоматической сваркой с катетом
шва 10 мм, диаметром 1,4 мм.
3. В главной балке Б-1 поясные швы варить сварной проволкой Св-082ГС 4 мм.
4. Контроль качества сварных швов поясов балки Б-1 крепятся к колонне с помощью
болтов диаметром 16 мм.
5. Колонна К-1 крепится к фундаменту с помощью анкерных болтов диаметром 26 мм.
6. Катет всех сварных швов, не указнных на чертеже, принемаем 14 мм.
7. Огнезащитное покрытие и антикоррозионное - заводские.
8. Фундамент выполняется бетона класса В15.
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Эскиз Поз. Состав Q, кН N, кН M, кН*м
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марка материала

Примечание
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- - -
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q н = 16 , 47 кН /м 2 q р = 20 , 42 кН /м 2
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Фирменный магазин форелевого хозяйства в
п.Майна на 17 км автодороги Саяногорск-

Черемушки

Валова В. К. Стадия Лист Листов

Кол.уч.Изм.  Подп.Лист №Док. Дата

Кафедра "строительство и
экономика"

ХТИ - филиал СФУ

БР-08.03.01-2024

Разработал

Консультант

Руководитель

Н. контроль

Зав. каф.

Халимов О. З.

Шибаева Г. Н.

Шибаева Г. Н.

Шибаева Г. Н.

64

Поз.

Подколонник  600х600

Обозначение Наименование Кол.
Масса
ед., кг

Приме-
чание

1 1

Подколонник  650х6002 3

Подколонник  650х7003 4

Подушка фундамента 900х9004 1

5 2

6 3

7

10 8508

4,8м 864

Подушка фундамента 1 000х900

Подушка фундамента 1 000х1 000

БФ6-46 300х300

Бетон В25 300х300

576

624

728

648

720

800

9

17м 8918Бетон В25 650х400

Примечание
1. Оптимальным вариантом фундамента является монолитный
столбчатый фундамент
2. Отметка чистого пола 0,000 совпадает с абсилютной
отметкой 330,45
3. Основанием принять уплотненный насыпной грунт
4. Произвести контроль качества грунта методом лунок
5. Уплотнить грунт вибротрамбовками
6. Контроль качества уплотнения выполнить методом лунок
по коэффициенту уплотнения 0,95

Схема расположения фундаментов

Разрез 1-1

1

2

3
4

1 2

43

Инженерно-геологический разрез

Схема расположения фундаментов; Разрез 1-1; Узлы 1-4;
Анкерное закрепление; Спецификация на одну

монолитную конструкцию; Инженерно-геологический
разрез

10

2Подушка фундамента 1 100х1 000 880

Спецификация на одну монолитную
конструкцию

Стадия Лист Листов

Кол.уч.Изм.  Подп.Лист №Док. Дата

Кафедра "Строительство и
экономика"

ХТИ - филиал СФУ

4

БР-08.03.01-2024

Разработал

Консультант

Руководитель

Н. контроль

Зав. каф.

Халимов О. З.

Шибаева Г. Н.

Шибаева Г. Н.

Шибаева Г. Н.

6

Схема расположения фундаментов; Разрез 1-1; Узлы 1-4;
Анкерное закрепление; Спецификация на одну

монолитную конструкци; Инженерно-геологический
разрез

Русаков М. А. Цех глубокой переработки форели в форелевом
хозяйстве в п.Майна на 17 км автодороги

Саяногорск-Черемушки

576

624

728

648

720

800

Поз.

Подколонник  600х600

Обозначение Наименование Кол.
Масса
ед., кг

Приме-
чание

1 4

Подколонник  650х6002 6

Подколонник  650х7003 30

Подушка фундамента 900х9004 6

6 4

7 14

8 16 880

9 28 850

Подушка фундамента 1 000х900

Подушка фундамента 1 000х1 000

БФ6-46 300х300

Подушка фундамента 1 100х1 000

Примечание
1. Оптимальным вариантом фундамента является монолитный
столбчатый фундамент
2. Отметка чистого пола 0,000 совпадает с абсилютной
отметкой 330,45
3. Основанием принять уплотненный насыпной грунт
4. Произвести контроль качества грунта методом лунок
5. Уплотнить грунт вибротрамбовками
6. Контроль качества уплотнения выполнить методом лунок
по коэффициенту уплотнения 0,95

Схема расположения фундаментов

Разрез 1-1

1 2

3 4

1 2

43

Инженерно-геологический разрез

Спецификация на одну монолитную
конструкцию
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Ñõåìà ñòðîïîâêè êîëîííû

Ýêñïëèêàöèÿ çäàíèé è ñîîðóæåíèé
Ñòðîéãåíïëàí Ì 1:1000

Óñëîâíûå îáîçíà÷åíèÿ

Òåõíèêî-ýêîíîìè÷åñêèå ïîêàçàòåëè
ñòðîéãåíïëàíà

Ñõåìà ìîíòàæà êîëîíí

Ðàçðåç 1-1

Ñõåìà ñòðîïîâêè ñýíäâè÷-ïàíåëè

Ñòàäèÿ Ëèñò Ëèñòîâ

Êîë.ó÷.Èçì.  Ïîäï.Ëèñò ¹Äîê. Äàòà

Ñòðîéãåíïëàí Ì:1000;Ýêñïëèêàöèÿ çäàíèé è ñîîðóæåíèé;Óêàçàíèÿ ïî
îáåñïå÷åíèþ ïîæàðîáåçîïàñíîñòè íà ñòðîéïëîùàäêå;Òåõíèêî-
ýêîíîìè÷åñêèå ïîêàçàòåëè ñòðîéãåíïëàíà;Óñëîâíûå
îáîçíà÷åíèÿ;Êîíòðîëü êà÷åñòâà ðàáîò;Ñõåìà ñòðàïîâêè êîëîííû;Ñõåìà
ñòðîïîâêè ñýíäâè÷-ïàíåëè;Ðàçðåç 1-1;Ñõåìà ìîíòàæà êîëîíí

Ìóñîðîïåðåðàáàòûâàþùèé çàâîä â ã.
×åðíîãîðñêå ÐÕ

Êàôåäðà "Ñòðîèòåëüñòâî"

ÕÒÈ - ôèëèàë ÑÔÓ

5

ÁÐ 08.03.01

Ðàçðàáîòàë
Êîíñóëüòàíò

Ðóêîâîäèòåëü

Í.êîíòðîëü
Çàâ.êàô.

Õàêê À.Â.
Äóëåñîâ À.Í.
Øèáàåâà Ã.Í.

Øèáàåâà Ã.Í.
Øèáàåâà Ã.Í.

1. Ïðîèçâîäñòâåííûå òåððèòîðèè äîëæíû áûòü îáîðóäîâàíû

ñðåäñòâàìè ïîæàðîòóøåíèÿ ñîãëàñíî ÏÏÁ-01, çàðåãèñòðèðîâàííûì

Ìèíþñòîì Ðîññèè 27 äåêàáðÿ 1993 ãîäà, ðåãèñòðàöèîííûé N 445.

2. Â ìåñòàõ, ñîäåðæàùèõ ãîðþ÷èå èëè ëåãêîâîñïëàìåíÿþùèåñÿ

ìàòåðèàëû, êóðåíèå äîëæíî áûòü çàïðåùåíî, à ïîëüçîâàíèå îòêðûòûì

îãíåì äîïóñêàåòñÿ òîëüêî â ðàäèóñå áîëåå 50 ì.

3. Íå ðàçðåøàåòñÿ íàêàïëèâàòü íà ïëîùàäêàõ ãîðþ÷èå âåùåñòâà

(æèðíûå ìàñëÿíûå òðÿïêè, îïèëêè èëè ñòðóæêè è îòõîäû ïëàñòìàññ),

èõ ñëåäóåò õðàíèòü â çàêðûòûõ ìåòàëëè÷åñêèõ êîíòåéíåðàõ â

áåçîïàñíîì ìåñòå.

 4.     Ïðîòèâîïîæàðíîå îáîðóäîâàíèå äîëæíî ñîäåðæàòüñÿ â
èñïðàâíîì, ðàáîòîñïîñîáíîì ñîñòîÿíèè. Ïðîõîäû ê ïðîòèâîïîæàðíîìó
îáîðóäîâàíèþ äîëæíû áûòü âñåãäà ñâîáîäíû è îáîçíà÷åíû
ñîîòâåòñòâóþùèìè çíàêàìè.
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íèæíåì
ñå÷åíèè êîëîíí äî 8 ìì

-îòêëîíåíèå îñåé êîëîíí â
âåðõíåì ñå÷åíèè

îò âåðòèêàëè äî 25 ìì
-ðàçíîñòü îòìåòîê âåðõà

êîëîíí èëè èõ îïîðíûõ
ïëîùàäîê äî 14 ìì
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Площадь, м2

Размеры в

плане, м

Тип
сооружения

1

2

3

4

5

6
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Возводимое здание

Бытовые помещения

Склады

КПП

Административные здания

КПП

Место для мытья колес

Навес

1

2

3

1

1

1

1

1

18 000 х 12 000

9 000 х 11 000

12 000 х 8 000

3 000 х 2 500

14 000 х 7 500

9 000 х 11 000

Возводимое
здание

4078

Инвентарный

Инвентарный

-

Индивидуальный

1620

99

72

36

18

7,5

105

99

6 000 х 6 000

6 000 х 6 000

Пропусной пункт

Пропусной пункт
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Îáùàÿ ïëîùàäü àäìèíèñòðàòèâíî-áûòîâûõ çäàíèé

Äëèíà âðåìííîãî âîäîïðîâîäà
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Ñõåìà ñòðîïîâêè êîëîííû

Ýêñïëèêàöèÿ çäàíèé è ñîîðóæåíèé
Ñòðîéãåíïëàí Ì 1:1000

Óñëîâíûå îáîçíà÷åíèÿ

Òåõíèêî-ýêîíîìè÷åñêèå ïîêàçàòåëè
ñòðîéãåíïëàíà

Ñõåìà ìîíòàæà êîëîíí

Ðàçðåç 1-1

Ñõåìà ñòðîïîâêè ñýíäâè÷-ïàíåëè

Ñòàäèÿ Ëèñò Ëèñòîâ

Êîë.ó÷.Èçì.  Ïîäï.Ëèñò ¹Äîê. Äàòà

Ñòðîéãåíïëàí Ì:1000;Ýêñïëèêàöèÿ çäàíèé è ñîîðóæåíèé;Óêàçàíèÿ ïî
îáåñïå÷åíèþ ïîæàðîáåçîïàñíîñòè íà ñòðîéïëîùàäêå;Òåõíèêî-
ýêîíîìè÷åñêèå ïîêàçàòåëè ñòðîéãåíïëàíà;Óñëîâíûå
îáîçíà÷åíèÿ;Êîíòðîëü êà÷åñòâà ðàáîò;Ñõåìà ñòðàïîâêè êîëîííû;Ñõåìà
ñòðîïîâêè ñýíäâè÷-ïàíåëè;Ðàçðåç 1-1;Ñõåìà ìîíòàæà êîëîíí

Ìóñîðîïåðåðàáàòûâàþùèé çàâîä â ã.
×åðíîãîðñêå ÐÕ
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ÁÐ 08.03.01

Ðàçðàáîòàë
Êîíñóëüòàíò

Ðóêîâîäèòåëü

Í.êîíòðîëü
Çàâ.êàô.

Õàêê À.Â.
Äóëåñîâ À.Í.
Øèáàåâà Ã.Í.

Øèáàåâà Ã.Í.
Øèáàåâà Ã.Í.

1. Ïðîèçâîäñòâåííûå òåððèòîðèè äîëæíû áûòü îáîðóäîâàíû

ñðåäñòâàìè ïîæàðîòóøåíèÿ ñîãëàñíî ÏÏÁ-01, çàðåãèñòðèðîâàííûì

Ìèíþñòîì Ðîññèè 27 äåêàáðÿ 1993 ãîäà, ðåãèñòðàöèîííûé N 445.

2. Â ìåñòàõ, ñîäåðæàùèõ ãîðþ÷èå èëè ëåãêîâîñïëàìåíÿþùèåñÿ

ìàòåðèàëû, êóðåíèå äîëæíî áûòü çàïðåùåíî, à ïîëüçîâàíèå îòêðûòûì

îãíåì äîïóñêàåòñÿ òîëüêî â ðàäèóñå áîëåå 50 ì.

3. Íå ðàçðåøàåòñÿ íàêàïëèâàòü íà ïëîùàäêàõ ãîðþ÷èå âåùåñòâà

(æèðíûå ìàñëÿíûå òðÿïêè, îïèëêè èëè ñòðóæêè è îòõîäû ïëàñòìàññ),

èõ ñëåäóåò õðàíèòü â çàêðûòûõ ìåòàëëè÷åñêèõ êîíòåéíåðàõ â

áåçîïàñíîì ìåñòå.

 4.     Ïðîòèâîïîæàðíîå îáîðóäîâàíèå äîëæíî ñîäåðæàòüñÿ â
èñïðàâíîì, ðàáîòîñïîñîáíîì ñîñòîÿíèè. Ïðîõîäû ê ïðîòèâîïîæàðíîìó
îáîðóäîâàíèþ äîëæíû áûòü âñåãäà ñâîáîäíû è îáîçíà÷åíû
ñîîòâåòñòâóþùèìè çíàêàìè.

Óêàçàíèÿ ïî îáåñïå÷åíèþ
ïîæàðîáåçîïàñíîñòè íà

ñòðîéïëîùàäêå

Íàèìåíîâàíèå
òåõíîëîãè÷åñêîãî

ïðîöåññà

Ìîíòàæ êîëîíí

Ìîíòàæ ôåðì

Ìîíòàæ ïëèò
ïîêðûòèÿ

Ìîíòàæ ñòåíîâûõ
ïàíåëåé

Êîíòðîëèðóåìûé
ïàðàìåòð

Ïðîåêòíîå
ïîëîæåíèå êîëîíí

Ôàêòè÷åñêîå
ïîëîæåíèå

Ôàêòè÷åñêîå
ïîëîæåíèå

Ôàêòè÷åñêîå
ïîëîæåíèå

Òåõíè÷åñêàÿ
õàðàêòåðèñòèêà êà÷åñòâà

-îòêëîíåíèå îò
ñîâìåùåíèÿ îðèåíòèðîâ â

íèæíåì
ñå÷åíèè êîëîíí äî 8 ìì

-îòêëîíåíèå îñåé êîëîíí â
âåðõíåì ñå÷åíèè

îò âåðòèêàëè äî 25 ìì
-ðàçíîñòü îòìåòîê âåðõà

êîëîíí èëè èõ îïîðíûõ
ïëîùàäîê äî 14 ìì

-îòêëîíåíèå îò
ñîâìåùåíèÿ îðèåíòèðîâ â

íèæíåì
ñå÷åíèè óñòàíîâëåííûõ

ýëåìåíòîâ ñ ñòàíîâî÷íûìè
îðèåíòèðàìè 8 ìì
-îòêëîíåíèå îò

ñîâìåùåíèÿ îðèåíòèðîâ â
âåðõíåì

ñå÷åíèè óñòàíîâëåííûõ
ýëåìåíòîâ ñ ñòàíîâî÷íûìè

îðèåíòèðàìè 6 ìì
-îò ñèììåòðè÷íîñòè â

íàïðàâëåíèè
ïåðåêðûâàåìîãî
ïðîëåòà 10ìì

-îòêëîíåíèå îò
ñîâìåùåíèÿ îðèåíòèðîâ â

íèæíåì
ñå÷åíèè óñòàíîâëåííûõ

ýëåìåíòîâ ñ
óñòàíîâî÷íûìè

îðèåíòèðàìè 10 ìì
-ðàçíîñòü îòìåòîê âåðõà
ñòåíîâûõ ïàíåëåé 10 ìì

-îòêëîíåíèå îò âåðòèêàëè
âåðõà ïëîñêîñòåé 12 ìì

Ñïîñîá è
èíñòðóìåíò
êîíòðîëÿ

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Êîíòðîëü êà÷åñòâà ðàáîò

-îòêëîíåíèå îò
ñèììåòðè÷íîñòè â

íàïðàâëåíèè
ïåðåêðûâàåìîãî ïðîëåòà 6

ìì
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Ñõåìà ñòðîïîâêè êîëîííû

Ýêñïëèêàöèÿ çäàíèé è ñîîðóæåíèé
Ñòðîéãåíïëàí Ì 1:1000

Óñëîâíûå îáîçíà÷åíèÿ

Òåõíèêî-ýêîíîìè÷åñêèå ïîêàçàòåëè
ñòðîéãåíïëàíà

Ñõåìà ìîíòàæà êîëîíí

Ðàçðåç 1-1

Ñõåìà ñòðîïîâêè ñýíäâè÷-ïàíåëè

Ñòàäèÿ Ëèñò Ëèñòîâ

Êîë.ó÷.Èçì.  Ïîäï.Ëèñò ¹Äîê. Äàòà

Ñòðîéãåíïëàí Ì:1000;Ýêñïëèêàöèÿ çäàíèé è ñîîðóæåíèé;Óêàçàíèÿ ïî
îáåñïå÷åíèþ ïîæàðîáåçîïàñíîñòè íà ñòðîéïëîùàäêå;Òåõíèêî-
ýêîíîìè÷åñêèå ïîêàçàòåëè ñòðîéãåíïëàíà;Óñëîâíûå
îáîçíà÷åíèÿ;Êîíòðîëü êà÷åñòâà ðàáîò;Ñõåìà ñòðàïîâêè êîëîííû;Ñõåìà
ñòðîïîâêè ñýíäâè÷-ïàíåëè;Ðàçðåç 1-1;Ñõåìà ìîíòàæà êîëîíí
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Ðàçðàáîòàë
Êîíñóëüòàíò

Ðóêîâîäèòåëü

Í.êîíòðîëü
Çàâ.êàô.

Õàêê À.Â.
Äóëåñîâ À.Í.
Øèáàåâà Ã.Í.

Øèáàåâà Ã.Í.
Øèáàåâà Ã.Í.

1. Ïðîèçâîäñòâåííûå òåððèòîðèè äîëæíû áûòü îáîðóäîâàíû

ñðåäñòâàìè ïîæàðîòóøåíèÿ ñîãëàñíî ÏÏÁ-01, çàðåãèñòðèðîâàííûì

Ìèíþñòîì Ðîññèè 27 äåêàáðÿ 1993 ãîäà, ðåãèñòðàöèîííûé N 445.

2. Â ìåñòàõ, ñîäåðæàùèõ ãîðþ÷èå èëè ëåãêîâîñïëàìåíÿþùèåñÿ

ìàòåðèàëû, êóðåíèå äîëæíî áûòü çàïðåùåíî, à ïîëüçîâàíèå îòêðûòûì

îãíåì äîïóñêàåòñÿ òîëüêî â ðàäèóñå áîëåå 50 ì.

3. Íå ðàçðåøàåòñÿ íàêàïëèâàòü íà ïëîùàäêàõ ãîðþ÷èå âåùåñòâà

(æèðíûå ìàñëÿíûå òðÿïêè, îïèëêè èëè ñòðóæêè è îòõîäû ïëàñòìàññ),

èõ ñëåäóåò õðàíèòü â çàêðûòûõ ìåòàëëè÷åñêèõ êîíòåéíåðàõ â

áåçîïàñíîì ìåñòå.

 4.     Ïðîòèâîïîæàðíîå îáîðóäîâàíèå äîëæíî ñîäåðæàòüñÿ â
èñïðàâíîì, ðàáîòîñïîñîáíîì ñîñòîÿíèè. Ïðîõîäû ê ïðîòèâîïîæàðíîìó
îáîðóäîâàíèþ äîëæíû áûòü âñåãäà ñâîáîäíû è îáîçíà÷åíû
ñîîòâåòñòâóþùèìè çíàêàìè.

Óêàçàíèÿ ïî îáåñïå÷åíèþ
ïîæàðîáåçîïàñíîñòè íà

ñòðîéïëîùàäêå

Íàèìåíîâàíèå
òåõíîëîãè÷åñêîãî

ïðîöåññà

Ìîíòàæ êîëîíí

Ìîíòàæ ôåðì

Ìîíòàæ ïëèò
ïîêðûòèÿ

Ìîíòàæ ñòåíîâûõ
ïàíåëåé

Êîíòðîëèðóåìûé
ïàðàìåòð

Ïðîåêòíîå
ïîëîæåíèå êîëîíí

Ôàêòè÷åñêîå
ïîëîæåíèå

Ôàêòè÷åñêîå
ïîëîæåíèå

Ôàêòè÷åñêîå
ïîëîæåíèå

Òåõíè÷åñêàÿ
õàðàêòåðèñòèêà êà÷åñòâà

-îòêëîíåíèå îò
ñîâìåùåíèÿ îðèåíòèðîâ â

íèæíåì
ñå÷åíèè êîëîíí äî 8 ìì

-îòêëîíåíèå îñåé êîëîíí â
âåðõíåì ñå÷åíèè

îò âåðòèêàëè äî 25 ìì
-ðàçíîñòü îòìåòîê âåðõà

êîëîíí èëè èõ îïîðíûõ
ïëîùàäîê äî 14 ìì

-îòêëîíåíèå îò
ñîâìåùåíèÿ îðèåíòèðîâ â

íèæíåì
ñå÷åíèè óñòàíîâëåííûõ

ýëåìåíòîâ ñ ñòàíîâî÷íûìè
îðèåíòèðàìè 8 ìì
-îòêëîíåíèå îò

ñîâìåùåíèÿ îðèåíòèðîâ â
âåðõíåì

ñå÷åíèè óñòàíîâëåííûõ
ýëåìåíòîâ ñ ñòàíîâî÷íûìè

îðèåíòèðàìè 6 ìì
-îò ñèììåòðè÷íîñòè â

íàïðàâëåíèè
ïåðåêðûâàåìîãî
ïðîëåòà 10ìì

-îòêëîíåíèå îò
ñîâìåùåíèÿ îðèåíòèðîâ â

íèæíåì
ñå÷åíèè óñòàíîâëåííûõ

ýëåìåíòîâ ñ
óñòàíîâî÷íûìè

îðèåíòèðàìè 10 ìì
-ðàçíîñòü îòìåòîê âåðõà
ñòåíîâûõ ïàíåëåé 10 ìì

-îòêëîíåíèå îò âåðòèêàëè
âåðõà ïëîñêîñòåé 12 ìì

Ñïîñîá è
èíñòðóìåíò
êîíòðîëÿ

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà
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Òåõíèêî-ýêîíîìè÷åñêèå ïîêàçàòåëè
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Ðàçðàáîòàë
Êîíñóëüòàíò

Ðóêîâîäèòåëü

Í.êîíòðîëü
Çàâ.êàô.

Õàêê À.Â.
Äóëåñîâ À.Í.
Øèáàåâà Ã.Í.

Øèáàåâà Ã.Í.
Øèáàåâà Ã.Í.

1. Ïðîèçâîäñòâåííûå òåððèòîðèè äîëæíû áûòü îáîðóäîâàíû

ñðåäñòâàìè ïîæàðîòóøåíèÿ ñîãëàñíî ÏÏÁ-01, çàðåãèñòðèðîâàííûì

Ìèíþñòîì Ðîññèè 27 äåêàáðÿ 1993 ãîäà, ðåãèñòðàöèîííûé N 445.

2. Â ìåñòàõ, ñîäåðæàùèõ ãîðþ÷èå èëè ëåãêîâîñïëàìåíÿþùèåñÿ

ìàòåðèàëû, êóðåíèå äîëæíî áûòü çàïðåùåíî, à ïîëüçîâàíèå îòêðûòûì

îãíåì äîïóñêàåòñÿ òîëüêî â ðàäèóñå áîëåå 50 ì.

3. Íå ðàçðåøàåòñÿ íàêàïëèâàòü íà ïëîùàäêàõ ãîðþ÷èå âåùåñòâà

(æèðíûå ìàñëÿíûå òðÿïêè, îïèëêè èëè ñòðóæêè è îòõîäû ïëàñòìàññ),

èõ ñëåäóåò õðàíèòü â çàêðûòûõ ìåòàëëè÷åñêèõ êîíòåéíåðàõ â

áåçîïàñíîì ìåñòå.

 4.     Ïðîòèâîïîæàðíîå îáîðóäîâàíèå äîëæíî ñîäåðæàòüñÿ â
èñïðàâíîì, ðàáîòîñïîñîáíîì ñîñòîÿíèè. Ïðîõîäû ê ïðîòèâîïîæàðíîìó
îáîðóäîâàíèþ äîëæíû áûòü âñåãäà ñâîáîäíû è îáîçíà÷åíû
ñîîòâåòñòâóþùèìè çíàêàìè.

Óêàçàíèÿ ïî îáåñïå÷åíèþ
ïîæàðîáåçîïàñíîñòè íà

ñòðîéïëîùàäêå

Íàèìåíîâàíèå
òåõíîëîãè÷åñêîãî

ïðîöåññà

Ìîíòàæ êîëîíí

Ìîíòàæ ôåðì

Ìîíòàæ ïëèò
ïîêðûòèÿ

Ìîíòàæ ñòåíîâûõ
ïàíåëåé

Êîíòðîëèðóåìûé
ïàðàìåòð

Ïðîåêòíîå
ïîëîæåíèå êîëîíí

Ôàêòè÷åñêîå
ïîëîæåíèå

Ôàêòè÷åñêîå
ïîëîæåíèå

Ôàêòè÷åñêîå
ïîëîæåíèå

Òåõíè÷åñêàÿ
õàðàêòåðèñòèêà êà÷åñòâà

-îòêëîíåíèå îò
ñîâìåùåíèÿ îðèåíòèðîâ â

íèæíåì
ñå÷åíèè êîëîíí äî 8 ìì

-îòêëîíåíèå îñåé êîëîíí â
âåðõíåì ñå÷åíèè

îò âåðòèêàëè äî 25 ìì
-ðàçíîñòü îòìåòîê âåðõà

êîëîíí èëè èõ îïîðíûõ
ïëîùàäîê äî 14 ìì

-îòêëîíåíèå îò
ñîâìåùåíèÿ îðèåíòèðîâ â

íèæíåì
ñå÷åíèè óñòàíîâëåííûõ

ýëåìåíòîâ ñ ñòàíîâî÷íûìè
îðèåíòèðàìè 8 ìì
-îòêëîíåíèå îò

ñîâìåùåíèÿ îðèåíòèðîâ â
âåðõíåì

ñå÷åíèè óñòàíîâëåííûõ
ýëåìåíòîâ ñ ñòàíîâî÷íûìè

îðèåíòèðàìè 6 ìì
-îò ñèììåòðè÷íîñòè â

íàïðàâëåíèè
ïåðåêðûâàåìîãî
ïðîëåòà 10ìì

-îòêëîíåíèå îò
ñîâìåùåíèÿ îðèåíòèðîâ â

íèæíåì
ñå÷åíèè óñòàíîâëåííûõ

ýëåìåíòîâ ñ
óñòàíîâî÷íûìè

îðèåíòèðàìè 10 ìì
-ðàçíîñòü îòìåòîê âåðõà
ñòåíîâûõ ïàíåëåé 10 ìì

-îòêëîíåíèå îò âåðòèêàëè
âåðõà ïëîñêîñòåé 12 ìì

Ñïîñîá è
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ñõåìà

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Èçìåðèòåëüíûé,
êàæäûé ýëåìåíò,
ãåîäåçè÷åñêàÿ
èñïîëíèòåëüíàÿ

ñõåìà

Êîíòðîëü êà÷åñòâà ðàáîò

-îòêëîíåíèå îò
ñèììåòðè÷íîñòè â

íàïðàâëåíèè
ïåðåêðûâàåìîãî ïðîëåòà 6

ìì

6

1

Б

А

1 10

150 000

7 
00

0

7 000

7 
00

0

7 000

7 
00

0

30
 0

00

54 000

16 000

9 
00

0

8 
00

0

8 000

16 000

17 000 7 000 16 000 7 000

72
 0

00

6 
00

0

6 0006 000

6 
00

0

8 000

8 
00

0

8 
00

0

12 000 14 000 12 000 12 000

7 
50

0

11 000

15
 5

00

7 
50

0

8 500

10
 0

00

15 500

Ст 1 Ст 2 Ст 3 Ст 4

Ст 5Ст 6Ст 7Ст 8

8

2

2

3 3 3

3 3
5

4
66

7

GSEducationalVersion

Ñòðîï 2ÑÒ-16-5

224.0

19
0.
0

17.8 32.1 3.6 11.9 84.0 9.8 3.6 3.0 36.9 16.2

9.
0

8.0

5.
05.
0

8.0

3.
0

6.0

6.0

5.
0 6.
0

7.0

11
.5
5

20.2

5,
8

44.5

1 8

Â

À

1

2

4

3
5

6

7

8

10

Â

W W W W W W W W
W

W
W

W
W

W
W

W

WWWWWWWWWWWWW

W
W

W
W

W
W

W
W

W

W W W W W W

Ê Ê Ê Ê Ê Ê
Â Â Â Â Â Â

9

W
W

W

W

W W
W

W

Ñò. 1

R=12

R=12

R=12

R=12

Â

Â

Ê

Ê

W W

W

W

11

W

W

WW

Íîìåð
íà

ïëàíå
Íàèìåíîâàíèå

1

2

3

4

5

6

7

8

9

Êîíòîðà ïðîðàáà

ÊÏÏ

Îòêðûòàÿ çîíà ñêëàäèðîâàíèÿ ìàòåðèàëîâ

Ïðîåêòèðóåìûé çàâîä

Çàêðûòûé ñêëàä

Áèîòóàëåò

Äóøåâàÿ

Ïóíêò ìîéêè êîëåñ

10 Ïëîùàäêà õðàíåíèÿ ãîðþ÷èõ ìàòåðèàëîâ

Áûòîâîå ïîìåùåíèå

Ïëîùàäêà ìóñîðíûõ êîíòåéíåðîâ11

Ïëîùàäü,ì2

Óñëîâíîå
îáîçíà÷åíèå

Íàèìåíîâàíèå

W

Â

Ê

Òðàíñôîðìàòîðíàÿ ïîäñòàíöèÿ

Ïîæàðíûé ãèäðàíò

Ñò.1

Ïðîæåêòîð

Ñåòè âðåìåííîãî ýëåêòðîñíàáæåíèÿ

Ñåòè âðåìåííîãî âîäîñíàáæåíèÿ

Ñåòè âðåìåííîé êàíàëèçàöèè

Âðåìåííîå îãðàæäåíèå

Âîðîòà

Ìåñòî ñòîÿíêè êðàíà

6

Â

Á

À

1 2 3 4 5 7 8

Á/2

À/1

À/2

Á/1

Á/3

84 000

12 000 12 000 12 000 12 000

42
 0

00

12 000 12 000 12 0000

6 
00

0
6 

00
0

6 
00

0
6 

00
0

6 
00

0
6 

00
0

6 
00

0

Ñò.1 Ñò.2 Ñò.3 Ñò.4 Ñò.5 Ñò.6 Ñò.7

Ñò. 8Ñò. 9Ñò.10Ñò. 11Ñò. 12Ñò. 13Ñò. 14

1 2 3

12 000 12 000

-0,150

9,450

3,900

20 025

20,388

17,000

14,000

Ê-1

Óð.ç.

Ïîç Íàèìåíîâàíèå

1

2

3

4

5

Îáùàÿ ïëîùàäü çàñòðîéêè

Îáùàÿ ïëîùàäü äîðîã

Îáùàÿ ïëîùàäü ó÷àñòêà

Îáùàÿ ïëîùàäü ñêëàäîâ

åä.
èçì.

Êîë.

ì2

ì2

ì2

ì2

ì2

3528

4482

42500

99

Îáùàÿ ïëîùàäü àäìèíèñòðàòèâíî-áûòîâûõ çäàíèé

Äëèíà âðåìííîãî âîäîïðîâîäà

Äëèíà âðåìííîãî ýëåêòðîñíàáæåíèÿ

Êîýôôèöèåíò çàñòðîéêè

1422

êì

êì

0,08

0,62

0,08

6

7

8

Ñòðîï 2ÑÊ-2,0/3000

3000

1200

12000

90ᵒ≥

Ñõåìà ñòðîïîâêè êîëîííû

Ýêñïëèêàöèÿ çäàíèé è ñîîðóæåíèé
Ñòðîéãåíïëàí Ì 1:1000

Óñëîâíûå îáîçíà÷åíèÿ

Òåõíèêî-ýêîíîìè÷åñêèå ïîêàçàòåëè
ñòðîéãåíïëàíà

Ñõåìà ìîíòàæà êîëîíí

Ðàçðåç 1-1

Ñõåìà ñòðîïîâêè ñýíäâè÷-ïàíåëè

Ñòàäèÿ Ëèñò Ëèñòîâ

Êîë.ó÷.Èçì.  Ïîäï.Ëèñò ¹Äîê. Äàòà

Ñòðîéãåíïëàí Ì:1000;Ýêñïëèêàöèÿ çäàíèé è ñîîðóæåíèé;Óêàçàíèÿ ïî
îáåñïå÷åíèþ ïîæàðîáåçîïàñíîñòè íà ñòðîéïëîùàäêå;Òåõíèêî-
ýêîíîìè÷åñêèå ïîêàçàòåëè ñòðîéãåíïëàíà;Óñëîâíûå
îáîçíà÷åíèÿ;Êîíòðîëü êà÷åñòâà ðàáîò;Ñõåìà ñòðàïîâêè êîëîííû;Ñõåìà
ñòðîïîâêè ñýíäâè÷-ïàíåëè;Ðàçðåç 1-1;Ñõåìà ìîíòàæà êîëîíí

Ìóñîðîïåðåðàáàòûâàþùèé çàâîä â ã.
×åðíîãîðñêå ÐÕ

Êàôåäðà "Ñòðîèòåëüñòâî"

ÕÒÈ - ôèëèàë ÑÔÓ

5

ÁÐ 08.03.01

Ðàçðàáîòàë
Êîíñóëüòàíò
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Õàêê À.Â.
Äóëåñîâ À.Í.
Øèáàåâà Ã.Í.
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Øèáàåâà Ã.Í.

1. Ïðîèçâîäñòâåííûå òåððèòîðèè äîëæíû áûòü îáîðóäîâàíû

ñðåäñòâàìè ïîæàðîòóøåíèÿ ñîãëàñíî ÏÏÁ-01, çàðåãèñòðèðîâàííûì

Ìèíþñòîì Ðîññèè 27 äåêàáðÿ 1993 ãîäà, ðåãèñòðàöèîííûé N 445.

2. Â ìåñòàõ, ñîäåðæàùèõ ãîðþ÷èå èëè ëåãêîâîñïëàìåíÿþùèåñÿ

ìàòåðèàëû, êóðåíèå äîëæíî áûòü çàïðåùåíî, à ïîëüçîâàíèå îòêðûòûì

îãíåì äîïóñêàåòñÿ òîëüêî â ðàäèóñå áîëåå 50 ì.

3. Íå ðàçðåøàåòñÿ íàêàïëèâàòü íà ïëîùàäêàõ ãîðþ÷èå âåùåñòâà

(æèðíûå ìàñëÿíûå òðÿïêè, îïèëêè èëè ñòðóæêè è îòõîäû ïëàñòìàññ),

èõ ñëåäóåò õðàíèòü â çàêðûòûõ ìåòàëëè÷åñêèõ êîíòåéíåðàõ â

áåçîïàñíîì ìåñòå.

 4.     Ïðîòèâîïîæàðíîå îáîðóäîâàíèå äîëæíî ñîäåðæàòüñÿ â
èñïðàâíîì, ðàáîòîñïîñîáíîì ñîñòîÿíèè. Ïðîõîäû ê ïðîòèâîïîæàðíîìó
îáîðóäîâàíèþ äîëæíû áûòü âñåãäà ñâîáîäíû è îáîçíà÷åíû
ñîîòâåòñòâóþùèìè çíàêàìè.

Óêàçàíèÿ ïî îáåñïå÷åíèþ
ïîæàðîáåçîïàñíîñòè íà

ñòðîéïëîùàäêå

Íàèìåíîâàíèå
òåõíîëîãè÷åñêîãî

ïðîöåññà

Ìîíòàæ êîëîíí

Ìîíòàæ ôåðì

Ìîíòàæ ïëèò
ïîêðûòèÿ

Ìîíòàæ ñòåíîâûõ
ïàíåëåé

Êîíòðîëèðóåìûé
ïàðàìåòð

Ïðîåêòíîå
ïîëîæåíèå êîëîíí

Ôàêòè÷åñêîå
ïîëîæåíèå

Ôàêòè÷åñêîå
ïîëîæåíèå

Ôàêòè÷åñêîå
ïîëîæåíèå

Òåõíè÷åñêàÿ
õàðàêòåðèñòèêà êà÷åñòâà

-îòêëîíåíèå îò
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îò âåðòèêàëè äî 25 ìì
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ïëîùàäîê äî 14 ìì

-îòêëîíåíèå îò
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Экспликация обьектов
стройгенплана

Стройгенплан

 1. Производственные территории должны быть
оборудованы
средствами пожаротушения согласно ППБ-01,
зарегистрированным Минюстом России 27 декабря 1993
года, регистрационный N 445.
 2. В местах, содержащих горючие или
легковоспламеняющиеся материалы, курение должно
быть запрещено, а пользобание открытым огнем до
пускается только в радиусе   более 50 м.
 3. Не разрешается накапливать на площадках
горючие веществс (жирные масляные тряпки, опилки или
стружки и отходы пластмасс) их следует хранить в
закрытых металлических контейнерах безопасном
месте.
 4 Противопожарное оборудование должно
содержаться в исправном, работоспособном состоянии.
Проходы к противопожарному оборудованию должны быть
всегда свободны и обозначены соответствующими
знаками.

Указания по обеспечению
пожаробезопасности на стройплощадке

Условные обозначения

10 100

4 2001 200

1525

3 
80

0

Контроль качества работ

Наименование
пехнологического

процесса

Контролируемый
параметр

Техническая
характеристика

качества

Способ и
инструмент
контроля

Монтаж колонн Проектное
положение колонн

-отклонение от
совмещения ориентиров

нижнем сечении колонн до
8 мм

-отклонение осей колонн
6 берхнем сечении от
вертикали до 25 мм

-разность отметок берха
колонн или их опорных

площадок до 14 мм

Измерительный,
кождый элемент,
исполнительная

схема

Монтаж плит
покрытия

Фактическое
положение

-отклонение от
симметричности

напраблении
перекрываемого
пролета 6 MM

Измерительный,
каждый элемент,
геодезическая
исполнительная

схема

Монтаж стеновых
панелей

Фактическое
положение

-отклонение от
совмещения ориентиров

нижнем сечении
установленных
элементов с

устанобочными
опиентирами 10 мм
-разность отметок

верха стеновых панелей
10 мм

-откланение от
вертикали верха
плоскостей 12 мм

Измерительный,
каждый элемент,
геодезическая
исполнительная

схема

Схема строповки сендвич-панели

Разрез 1-1

Стадия Лист Листов
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