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1. &5;8 8 7040G8 48AF8?;8=K:  
 

&5;LN 8<EJ<C?<AO «Sustainability in civil engineering» S6?S9FES CB87BFB6>4 
>64?<H<J<DB64AAOI EC9J<4?<EFB6, 6?489RM<I ;A4A<S@< 6 EH9D9 4>FG4?PAOI 4DI<F9>FGDAB-
EFDB<F9?PAOI @B89?9= 6 E<EF9@9 «;9?9AOI» ;84A<= 6 >BAF9>EF9 7?B54?PAB= 484CF<6AB= 
4DI<F9>FGDO, A9B5IB8<@O@< 8?S CD4>F<K9E>B= D45BFO 6 EH9D9 4DI<F9>FGDAB7B 
CDB9>F<DB64A<S, EFDB<F9?PEF64, D9>BAEFDG>J<< < Q>EC?G4F4J<< EBBDG:9A<= 6 F9K9A<9 <I 
:<;A9AAB7B J<>?4. 

"EAB6AB= 7040G59 <;GK9A<S 8<EJ<C?<AO «Sustainability in civil engineering» S6?S9FES 
<;GK9A<9 EFG89AF4@< EB6D9@9AAOI @9FB8B6 < CD<AJ<CB6 CDB9>F<DB64A<S Q>B-;84A<= 6 $( < 
;4 DG59:B@, CD<AJ<CB6 < >D<F9D<96 Q>B-E9DF<H<>4J<< B5N9>FB6 «;9?9AB7B» EFDB<F9?PEF64, 
B;A4>B@?9A<9 E @9:8GA4DB8AO@< F9A89AJ<S@< CB CDB9>F<DB64A<R QA9D7BQHH9>F<6AOI 
;84A<=, 4 F4>:9 CD<@9A9A<9 ECBEB5B6 CB6OL9A<S QA9D79F<K9E>B= QHH9>F<6ABEF< ;84A<= CD< 
<ECB?P;B64A<< D4;?<KAOI 6<8B6 QA9D7BD9EGDEB6. 
 

2.  5AB> 48AF8?;8=K 2 AB@C:BC@5 "# �": 
 

Д<EJ<C?<A4 «Sustainability in civil engineering» BFABE<FES > 7 5?B>G 8<EJ<C?<A CB 6O5BDG 
GK95AB7B C?4A4. 

В F45?<J9 № 1 CD<6989AO CD98L9EF6GRM<9 < CBE?98GRM<9 8<EJ<C?<AO, A4CD46?9AAO9 
A4 HBD@<DB64A<9 >B@C9F9AJ<= 8<EJ<C?<AO 6 EBBF69FEF6<< E @4FD<J9= >B@C9F9AJ<= "# В". 

&45?<J4 № 1 
#@54H5AB2CNI85 8 ?>A;54CNI85 48AF8?;8=K, =0?@02;5==K5 =0 D>@<8@>20=85 :><-

?5B5=F89 

№ 
C/C 

Ш<HD < A4<@9AB64A<9 
>B@C9F9AJ<< 

#D98L9EF6GRM<9 8<EJ<-

C?<AO 

#BE?98GRM<9 8<EJ<C?<AO 
(7DGCCO 8<EJ<C?<A) 

#DBH9EE<BA4?PAO9 >B@C9F9AJ<< (6<8 CDBH9EE<BA4?PAB= 89SF9?PABEF< EFDB<F9?S: BD74A<-

;4J<BAAB-GCD46?9AK9E><=) 

 #�-15 Structural Design in Steel / 

#DB9>F<DB64A<9 EF4?P-
AOI EFDB<F9?PAOI 
>BAEFDG>J<=. 
Linear Theory of Elasticity / 

�<A9=A4S F9BD<S GCDG7BE-
F<. 

Geometric Shaping and 

Analysis of Shells/   (BD-
@BB5D4;B64A<9 < D4EK9F 
B5B?BK9>. 
 

 

 

Applications of Finite Element 

Method for Civil Engineering 

problems/ #D<@9A9A<9 @9FB84 
>BA9KAOI Q?9@9AFB6 6 
EFDB<F9?PAOI ;484K4I. 
Structural Design in Reinforced 

Concrete/#DB9>F<DB64A<9 :9-
?9;B59FBAAOI >BAEFDG>J<=. 
Structural Design in Reinforced 

Concrete: Special Topics/ 

#DB9>F<DB64A<9 :9?9;B59-
FBAAOI >BAEFDG>J<=: %C9J-

>GDE. 
Independent Research Work/ 

!4GKAB-<EE?98B64F9?PE>4S 
D45BF4. 
Technological Practice / &9IAB-
?B7<K9E>4S CD4>F<>4. 
Pre-Graduation Practice / #D98-
8<C?B@A4S CD4>F<>4. 
Interdisciplinary examination / 

 9:8<EJ<C?<A4DAO= 
Q>;4@9A. 
Graduate Qualification Work / 

ВOCGE>A4S >64?<H<>4J<BA-

A4S D45BF4. 
#DBH9EE<BA4?PAB-EC9J<4?<;<DB64AAO9 >B@C9F9AJ<< EC9J<4?<;4J<< 



    

 

3. &@51>20=8O : @57C;LB0B0< >A2>5=8O 48AF8?;8=K: 
 

#DBJ9EE <;GK9A<S 8<EJ<C?<AO A4CD46?9A A4 HBD@<DB64A<9 E?98GRM<I >B@C9F9AJ<=: 
 

- BD74A<;4J<S CDB<;6B8EF64 B5M9EFDB<F9?PAOI D45BF CD< EFDB<F9?PEF69, Q>EC?G4F4J<< < 
D9>BAEFDG>J<< 7<8DBF9IA<K9E><I EBBDG:9A<= (#�-15). 

 
 

В D9;G?PF4F9 <;GK9A<S 8<EJ<C?<AO EFG89AF 8B?:9A: 
 

ЗAать: 
- conceptual development of the architectural typology of sustainable buildings; 

- architectural and space-planning solution for energy-efficient buildings; 

- domestic and foreign experience in designing the construction of energy-efficient buildings; 

- eco-certification of green building facilities in Russia and abroad. 

 

У@5ть:  
- take into account regional peculiarities when designing energy efficient buildings; 

- determine the rational features of space-planning solutions for energy-efficient houses; 

- have practical skills in designing energy efficient buildings. 

 

В?а45ть: 

- skills in the formation and development of actual models of buildings in the context of sustainable 

architecture and construction; 

- skills in creating a concept and designing energy efficient buildings. 

 

4. "1J5< 48AF8?;8=K 8 284K CG51=>9 @01>BK 

 

"5M4S FDG8B9@>BEFP 8<EJ<C?<AO EBEF46?S9F 3 ;4K9FAOI 98<A<JO (108 4>. K4EB6). 
 

В<8 GK95AB= D45BFO ВE97B K4-
EB6 

 B8G?P 
6    

�C48B>@=K5 70=OB8O (2A53>) 48 48    

В FB@ K<E?9: - - - - - 

Л9>J<< 16 16    

�D4>F<K9E><9 ;4AяF<я (��) 32 32    

!9@<A4DO (!) 0 0    

Л45BD4FBDAO9 D45BFO (Л ) 0 0    

%0<>AB>OB5;L=0O @01>B0 (2A53>) 24 24    

�C@A>20O @01>B0 36 36    

"5M4S FDG8B9@>BEFP                                     K4E 
                                                                       ;4K. 98. 

3 3    

108 108    

 

5. %>45@60=85 48AF8?;8=K 

5.1. %>45@60=85 @0745;>2 48AF8?;8=K 

№ 
C/C 

!4<@9AB64A<9 D4;89?4 
8<EJ<C?<AO 

%B89D:4A<9 D4;89?4 (F9@O) 

1. Conceptual develop-

ment of a typology of 

sustainable buildings 

1.1 Introduction to the basic terminology of sustainable 

buildings. Principles of formation of sustainable architecture. 

Energy efficient (passive, active) and smart buildings. 



1.2 1.2 Factors of influence on the process of viability and 

"sustainable" development of buildings and structures. 

1.3 1.3 The concept of "life cycle of the building". Organizational 

structure of buildings. 

1.4 1.4 Main trends in the development of modern urban planning. 

Above-ground and underground types of "green buildings". 

adaptive architecture. 

1.5 1.5 Eco-certification of "green" construction objects in Russia 

and abroad. 

2. Architectural and 

space-planning solution 

for energy-efficient 

buildings. 

2.1 Typology of energy-efficient buildings. Overview of the 

first projects of energy efficient buildings. Definition of the 

basic principle of energy efficient buildings. Typology of build-

ings according to the method of extracting energy from natural 

factors (solar buildings, wind-powered, hydropower-active and 

buried dwellings). "Active" and "passive" houses. 

2.2 Accounting for regional specifics in the design of energy 

efficient buildings. Stages of designing an energy-efficient 

building. Factors taken into account when designing, 

reconstructing and evaluating energy-efficient buildings 

(climate of the area and orientation of buildings, solar radiation 

and insolation, aeration and wind regime, type of landscape of 

the building site, main patterns of microclimate formation in 

various conditions of the underlying surface). Gardening and 

improvement. 

2.3 Types of space-planning solutions for energy-efficient 

buildings. Determination of rational features of space-planning 

solutions for energy-efficient houses in the Russian Federation 

and abroad. Foreign experience in the design and construction 

of bioclimatic energy efficient architecture. 

 

5.2. $0745;K 48AF8?;8= 8 284K 70=OB89 

№ 
C/C 

!4<@9AB64A<9 D4;89?4 8<EJ<C?<AO �9>J. #D4>F. 
;4A. 

�45. 
;4A. 

%9@<A %$% ВE9-
7B 
K4E. 

1. Conceptual development of a typology 

of sustainable buildings 

8 16 0 0 12 36 

2. Architectural and space-planning so-

lution for energy-efficient buildings 

8 16 0 0 12 36 

 

6. �01>@0B>@=K9 ?@0:B8:C<  
Л45BD4FBDAO= CD4>F<>G@ A9 CD98GE@BFD9A. 
 

7. #@0:B8G5A:85 70=OB8O (A5<8=0@K) 
№ 
C/C 

№ D4;89?4 
8<EJ<C?<AO 

&9@4F<>4 CD4>F<K9E><I ;4ASF<= (E9@<A4DB6) &DG8B-
9@>BEFP 
(K4E.) 

1. 1. Introduction to the basic terminology of sustainable buildings. 

Principles of formation of sustainable architecture. Energy 

efficient (passive, active) and smart buildings. 

4 

 

 

4 

 



Methods and technologies for saving different types of energy 

and resourses. 

Factors of influence on the process of viability and "sustaina-

ble" development of buildings and structures. The concept of 

"life cycle of the building". Organizational structure of build-

ings. 

Main trends in the development of modern urban planning. 

Above-ground and underground types of "green buildings". 

adaptive architecture. 

Eco-certification of "green" construction objects in Russia and 

abroad. LEAD, BREAM, DGNB, Green Zoom, Well, Fit Well 

–international and local certification systems. The main princi-

pals and criteria of sertification. 

 

2 

 

 

 

2 

 

 

 

4 

2. 2. Typology of energy efficient buildings. Overview of the first 

projects of energy efficient buildings. Definition of the basic 

principle of energy efficient buildings.  

Typology of buildings according to the method of extracting 

energy from natural factors (solar buildings, wind-powered, 

hydropower-active and buried dwellings). "Active" and "pas-

sive" houses. 

Accounting for regional specifics in the design of energy effi-

cient buildings. Stages of designing an energy-efficient 

building. Factors taken into account when designing, 

reconstructing and evaluating energy-efficient buildings 

(climate of the area and orientation of buildings, solar radiation 

and insolation, aeration and wind regime, type of landscape of 

the building site, main patterns of microclimate formation in 

various conditions of the underlying surface). Gardening and 

improvement. 

Types of space-planning solutions for energy-efficient build-

ings. Determination of rational features of space-planning 

solutions for energy-efficient houses. 

Experience in the design and construction of energy efficient 

and passive buildings in Europe and in Russia. Examples of 

implemented sustainable buildings: townhouses, cottages, 

apartment buildings, schools, office and administrative build-

ings, reconstruction of old buildings. Features of designing 

energy efficient and passive buildings in Asian countries. 

Examples of the implementation of energy efficient buildings 

in Asian countries. Design and construction of energy efficient 

and passive buildings in the USA and Canada.  

4 

 

 

2 
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8.  0B5@80;L=>-B5E=8G5A:>5 >15A?5G5=85 48AF8?;8=K: 
!45BD E?4=8B6, ABGF5G> 8?S BEGM9EF6?9A<S <AF9D4>F<6AOI HBD@ BD74A<;4J<< GK95AB7B CDB-
J9EE4 (6OEFGC?9A<9 E 8B>?484@<, CB>4; CD9;9AF4J<=). АG8<FBD<S, BEA4M9AA4S 
6<89BCDB9>FBDB@ < Q>D4AB@.  

 

9. И=D>@<0F8>==>5 >15A?5G5=85 48AF8?;8=K  
 

4) CDB7D4@@AB9 B59EC9K9A<9 



1. AutoCAD. 

 

5) 54;O 84AAOI, <AHBD@4J<BAAB-ECD46BKAO9 < CB<E>B6O9 E<EF9@O 

1. #B<E>B6O9 E<EF9@O: Yandex < 8D. 
2. %4=F BREGroup. Sustainable Civil Engineering. 

https://www.bregroup.com/products/ceequal/discover-ceequal/sustainable-civil-engineering/  

2. %4=F ICE (Institution of Civil Engineers). https://www.ice.org.uk/news-and-insight/ice-

community-blog/november-2021/coolest-sustainability-projects-civil-engineering 

 

10. 'G51=>-<5B>48G5A:>5 >15A?5G5=85 48AF8?;8=K: 
 

4) BEAB6A4я ?<F9D4FGD4 

1. Andrew Braham, Sadie Casillas. Fundamentals of Sustainability in Civil Engineering/ CRC 

Press; 2nd Edition. 2020. - 272 p. 

 

5) 8BCB?A<F9?PA4я ?<F9D4FGD4 

1. Kiani Mavi, R.; Gengatharen, D.; Kiani Mavi, N.; Hughes, R.; Campbell, A.; Yates, R. Sustainabil-

ity in Construction Projects: A Systematic Literature Review/ Sustainability 2021, 13, 1932. 

https://doi.org/10.3390/su13041932 

2. Engineering Sustainability. Proceedings of the Institution of Civil Engineers. ISSN 1478-4629. 

3. Sustainability. An open access International journal (Indexed in Scopus, Web of Science, 

etc.).  ISSN: 2071-1050. 

4.  C4=F >B@C4A<< GREEN ZOOM. https://greenzoom.ru/ 

 

11.  5B>48G5A:85 C:070=8O 4;O >1CG0NI8EAO ?> >A2>5=8N 48AF8?;8=K (<>4C;O)   
!9 <@99FES. 
 

12. (>=4 >F5=>G=KE A@54AB2 4;O ?@>2545=8O ?@><56CB>G=>9 0BB5AB0F88 >1CG0NI8EAO 
?> 48AF8?;8=5 (<>4C;N) 
 

 4F9D<4?O 8?S BJ9A>< GDB6AS BE6B9A<S GK95AB7B @4F9D<4?4 8<EJ<C?<AO «Sustainability 

in civil engineering» (BJ9ABKAO9 @4F9D<4?O), 6>?RK4RM<9 6 E95S C9D9K9AP >B@C9F9AJ<= E 
G>4;4A<9@ QF4CB6 <I HBD@<DB64A<S, BC<E4A<9 CB>4;4F9?9= < >D<F9D<96 BJ9A<64A<S 
>B@C9F9AJ<= A4 D4;?<KAOI QF4C4I <I HBD@<DB64A<S, BC<E4A<9 L>4? BJ9A<64A<S,  F<CB6O9 
>BAFDB?PAO9 ;484A<S <?< <AO9 @4F9D<4?O, A9B5IB8<@O9 8?S BJ9A>< ;A4A<=, G@9A<=, A46O>B6 
< (<?<) BCOF4 89SF9?PABEF<, I4D4>F9D<;GRM<I QF4CO HBD@<DB64A<S >B@C9F9AJ<= 6 CDBJ9EE9 
BE6B9A<S B5D4;B64F9?PAB= CDB7D4@@O, @9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO 
BJ9A<64A<S ;A4A<=, G@9A<=, A46O>B6 < (<?<) BCOF4 89SF9?PABEF<, I4D4>F9D<;GRM<I QF4CO 
HBD@<DB64A<S >B@C9F9AJ<=, D4;D45BF4AO 6 CB?AB@ B5N9@9 < 8BEFGCAO 8?S B5GK4RM<IES A4 
EFD4A<J9 8<EJ<C?<AO 6 &'И% $'Д!. 
 

#DB7D4@@4 EBEF46?9A4 6 EBBF69FEF6<< E FD95B64A<S@< "% В" $'Д!. 

 

$07@01>BG8:: 
ДBJ9AF 89C4DF4@9AF4 EFDB<F9?PEF64                  %.�. Ш4@5<A4 
8B?:ABEFP, A4;64A<9 >4H98DO           CB8C<EP              <A<J<4?O, H4@<?<S 

 

 

  

�8@5:B>@ 45?0@B0<5=B0 AB@>8B5;LAB20  .И. $OA>B6E>4S 
A4;64A<9 >4H98DO         CB8C<EP          <A<J<4?O, H4@<?<S 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Andrew+Braham&text=Andrew+Braham&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Sadie+Casillas&text=Sadie+Casillas&sort=relevancerank&search-alias=books
https://doi.org/10.3390/su13041932

