
(545@0;P=>5 3>AC40@AB25==>5 02B>=><=>5 >1@07>20B5;P=>5 CG@5645=85 
2OAH53> >1@07>20=8O «$>AA89A:89 C=825@A8B5B 4@C61O =0@>4>2» 

 

 

 

И=65=5@=4S 4:445<8S 

(=08<5=>20=85 >A=>2=>3> CG51=>3> ?>4@0745;5=8O (�#�)-@07@01>BG8:0 �� ��) 
 

 

 

 

$��"+�/ #$"�$�  � ��%*�#��!/ 

 

Engineering Systems of Buildings / �=65=5@=K5 A8AB5<K 740=89  
(=08<5=>20=85 48AF8?;8=K/<>4C;O) 

 

 

$5:><5=4>20=0  %%! 4;O =0?@02;5=8O ?>43>B>2:8/A?5F80;P=>AB8: 
08.04.01 !B@>8B5;LAB2> 

 
(:>4 8 =08<5=>20=85 =0?@02;5=8O ?>43>B>2:8/A?5F80;L=>AB8) 

 

 

 

"A2>5=85 48AF8?;8=O 2545BAO 2 @0<:0E @50;870F88 >A=>2=>9 
?@>D5AA8>=0;P=>9 >1@07>20B5;P=>9 ?@>3@0<<O 2OAH53> >1@07>20=8O ("# 
�"): 

Civil Engineering and Built Environment / !B@>8B5;L=0O 8=65=5@8O 8 
?>AB@>5==0O A@540 (0=3;.)  

(=08<5=>20=85 (?@>D8;L/A?5F80;870F8O) �� ��) 
 

 

 

 

 

 

 

2023 3. 

Документ подписан простой электронной подписью
Информация о владельце:
ФИО: Ястребов Олег Александрович
Должность: Ректор
Дата подписания: 31.05.2023 23:25:19
Уникальный программный ключ:
ca953a0120d891083f939673078ef1a989dae18a



1. *��0 "%�"�!�/ ��%*�#��!/ 

&5;LN :C@A0 «Engineering Systems of Buildings / �=65=5@=K5 A8AB5<K 740=89» O2;O5BAO 
87CG5=85 CG0I8<AO 2>?@>A>2 ?@>5:B8@>20=85 8 B5E=>;>388 AB@>8B5;LAB20 A>>@C65=89 8 
>1>@C4>20=8O 8=65=5@=KE A8AB5< 740=8O 2 :><?;5:A5, =0?@8<5@: M;5:B@>A=0165=85, 
>B>?;5=85, 2>4>A=0165=85, 2>4>>B2545=85, 25=B8;OF8O 8 :>=48F8>=8@>20=85 2>74CE0 
740=8O.  
�A=>2=K<8 7040G0<8 48AF8?;8=K O2;ONBAO:  
- 0=0;87 A8AB5< M;5:B@>A=0165=8O, >B>?;5=8O, 2>4>A=0165=8O, 2>4>>B2545=8O, 
25=B8;OF88 8 :>=48F8>=8@>20=8O 2>74CE0 740=89 2 :><?;5:A5;  
- 87CG5=85 ?@8=F8?80;L=KE B5E=8G5A:8E @5H5=89 8 @01>BK 8=65=5@=KE A8AB5< 740=89;  
- 0=0;87 CAB@>9AB20, ?@8=F8?0 @01>BK 8 M:A?;C0B0F88 8=65=5@=KE A8AB5< 740=89;  
- 0=0;87 AE5< 8 A8AB5< M;5:B@>A=0165=8O, >B>?;5=8O, 2>4>A=0165=8O, 2>4>>B2545=8O, 
25=B8;OF88 8 :>=48F8>=8@>20=8O 2>74CE0 740=89 2 :><?;5:A5, ?@8=F8?>2 
?@>5:B8@>20=8O 8 AB@>8B5;LAB2>.  

 

 

2. &$��"��!�/ � $��'�0&�&�  "%�"�!�/ ��%*�#��!/ 

�A2>5=85 48AF8?;8=K «Engineering Systems of Buildings / �=65=5@=K5 A8AB5<K 
740=89» =0?@02;5=> =0 D>@<8@>20=85 C >1CG0NI8EAO A;54CNI8E :><?5B5=F89 (G0AB8 
:><?5B5=F89):  

"45;8F4 2.1. �5@5G5=P :><?5B5=F89, D>@<8@C5<OE C >5CG4RI8EAS ?@8 >A6>5=88 
48AF8?;8=O (@57C;PB4BO >A6>5=8S 48AF8?;8=O) «Engineering Systems of Buildings / 

И=65=5@=O5 A8AB5<O 744=89» 

,8D@ �><?5B5=F8O �=48:0B>@O 4>AB865=8O :><?5B5=F88 

(2 @0<:0E 40==>9 48AF8?;8=K) 
 

��-2  07@01>B:0 ?@>5:B=>9 
?@>4C:F88 ?> @57C;LB0B0< 
8=65=5@=>-B5E=8G5A:>3> 
?@>5:B8@>20=8O 4;O 
3@04>AB@>8B5;L=>9 
45OB5;L=>AB8 

��-2.2 !?>A>15= 2K?>;=OBL 8=65=5@=>-

B5E=8G5A:>5 ?@>5:B8@>20=85 8 @07@010BK20BL 
?@>5:B=CN ?@>4C:F8N =0 8=65=5@=K5 A8AB5<K 8 
8=65=5@=K5 A>>@C65=8O 

 

 

3.  �%&" ��%*�#��!/ � %&$'�&'$� "# �" 

�8AF8?;8=0 «Engineering Systems of Buildings / �=65=5@=K5 A8AB5<K 740=89» 
>B=>A8BAO : G4AB8, D>@<8@C5<>9 CG4AB=8:4<8 >5@47>64B5;P=OE >B=>H5=89 1;>:0 �1 �� 
��. 

� @0<:0E �� �� >1CG0NI85AO B0:65 >A20820NB 4@C385 48AF8?;8=K 8/8;8 ?@0:B8:8, 
A?>A>1AB2CNI85 4>AB865=8N 70?;0=8@>20==KE @57C;LB0B>2 >A2>5=8O 48AF8?;8=K 
«Engineering Systems of Buildings / �=65=5@=K5 A8AB5<K 740=89». 

"45;8F4 3.1. �5@5G5=P :><?>=5=B>6 �� В�, A?>A>5AB6CRI8E 4>AB865=8R 
74?;4=8@>64==OE @57C;PB4B>6 >A6>5=8S 48AF8?;8=O 

,8D
@ 

!08<5=>20=85 
:><?5B5=F88 

#@54H5AB2CNI85 
48AF8?;8=O/<>4C;8, 

?@0:B8:8 

#>A;54CNI85 
48AF8?;8=O/<>4C;8, 

?@0:B8:8 
 

��-2  07@01>B:0 ?@>5:B=>9 
?@>4C:F88 ?> 
@57C;LB0B0< 
8=65=5@=>-

B5E=8G5A:>3> 
?@>5:B8@>20=8O 4;O 
3@04>AB@>8B5;L=>9 
45OB5;L=>AB8 

Digital technologies in 

construction / &8D@>2K5 
B5E=>;>388 2 
AB@>8B5;LAB25;  
Structural Design in Steel 

/ �@>5:B8@>20=85 
AB0;L=KE AB@>8B5;L=KE 
:>=AB@C:F89;  

Desin Practice / �@>5:B=0O 
?@0:B8:0;  
Technological Practice / 

"5E=>;>38G5A:0O ?@0:B8:0;  
Pre-Graduation Practice / 

�@5448?;><=0O ?@0:B8:0 



Nanotechnology in Civil 

Engineering / 

�0=>B5E=>;>388 2 

AB@>8B5;LAB25;  
Structural Design in 

Reinforced Concrete: 

Special Topics / 

�@>5:B8@>20=85 
65;57>15B>==KE 

:>=AB@C:F89: !?5F:C@A;  
Structural Dynamics / 

�8=0<8:0 A>>@C65=89;  

Structural Design in 

Reinforced Concrete / 

�@>5:B8@>20=85 
65;57>15B>==KE 

:>=AB@C:F89;  

Building materials: 

Special Topics / 

!B@>8B5;L=K5 
<0B5@80;K: A?5F:C@A;  
Structural Design in Steel: 

Special Topics / 

�@>5:B8@>20=85 
AB0;L=KE AB@>8B5;L=KE 
:>=AB@C:F89: !?5F:C@A;  
Modelling of 

Construction Processes / 

�>45;8@>20=85 
AB@>8B5;L=KE ?@>F5AA>2 

 

4. "�.�  ��%*�#��!/ � ���/ '+��!"� $��"&/ 

 

�1I0O B@C4>5<:>ABL 48AF8?;8=K «Engineering Systems of Buildings / �=65=5@=K5 
A8AB5<K 740=89» A>AB02;O5B 2 70G5B=KE 548=8FK. 

"45;8F4 4.1. В84O CG55=>9 @45>BO ?> ?5@8>44< >A6>5=8S �� В� 4;S �Ч��Й 

D>@<O >5CG5=8S 
�84 CG51=>9 @01>BO �A53

> 
G0A>
2 

%5<5AB@(O) 

3    

К>=B4:B=4S @45>B4, 4:.G. 36 36    

2 B>< G8A;5:      

�5:F88 (��) 18 18    

�01>@0B>@=K5 @01>BK (� ) 0 0    

�@0:B8G5A:85/A5<8=0@A:85 
70=OB8O (!�) 

18 18    

!4<>AB>SB5;P=4S @45>B4 
>5CG4RI8EAS, 4:.G. 

27 27    

К>=B@>;P (Q:74<5=/74G5B A 
>F5=:>9), 4:.G. 

9 9    



�84 CG51=>9 @01>BO �A53
> 
G0A>
2 

%5<5AB@(O) 

3    

КC@A>64S @45>B4/?@>5:B, 
74G.54. 

     

О5щ4я 
тDудое<коEтP 
д<Eц<пл<=O 

0:.G. 72 72    

70G.54
. 

2 2    

 

5. %"��$��!�� ��%*�#��!/ 

!08<5=>20=85 
@0745;0 48AF8?;8=O 

%>45@60=85 @0745;0 (B5<O) В<д 
уче5=о= 

D45отO* 
 0745; 1.   
�2545=85  

�1I85 E0@0:B5@8AB8:8 8=65=5@=KE A8AB5< 
740=8O. -;5:B@>A=0165=85, >B>?;5=85, 
2>4>A=0165=85, 2>4>>B2545=85, 25=B8;OF8O 8 
:>=48F8>=8@>20=85 2>74CE0 740=8O :0: A>-

AB02=0O G0ABL 740=8O 8 687=5>15A?5G5=8O 
;N459. 

�� 

 0745; 2.  

-;5:B@>A=0165=85 
740=8O   

�1>@C4>20=85 4;O M;5:B@>A=0165=8O.  0AG5B 
M;5:B@>A=0165=88 740=8O. "@0AA8@>2:0 
M;5:B@>?@>2>4>2 2 740=88.  

��, !�  

 0745; 3.   
"5?;>A=0165=85 
740=8O   

"5<0 3.1 �@>5:B8@>20=85 A8AB5< >B>?;5=8O 
740-=89. "5?;>?@>2>4K 8 8E @07<5I5=85. 
"@0AA8@>2:0 8 <>=B06 B5?;>2KE A5B59 2 740=88. 
#45;L=0O B5?;>20O E0@0:B5@8AB8:0 740=8O =0 
>B>?;5=85 A CG5B>< AB@>8B5;L=>3> >1J5<0 
>B0?;8205<>9 G0AB8 740=8O, CA@54=5=-=>9 
@0AG5B=>9 2=CB@5==59 B5<?5@0BC@K 
>B0?;8205<KE ?><5I5=89 8 ?>?@02>G=>3> 
:>MDD8F85=B0 =0 87<5=5=85 C45;L=>9 B5?;>2>9 
E0@0:B5@8AB8:8 2 7028A8<>AB8 >B <5AB=KE 
:;8<0B8G5A:8E CA;>289. �K1>@ >?B8<0;L=>9 
>B>?8B5;L=>9 A8AB5<K 2 740=88 8 ?0@0<5B@K 
B5?;>=>A8B5;59.  
 

"5<0 3.2  0AG5B A8AB5<K >B>?;5=8O 740=8O. 
�>=B06 CAB@>9AB2 A8AB5< >B>?;5=8O.  0AG5B 
B@C1>?@>2>4>2 A8AB5<K >B>?;5=8O 4;O 
=081>;55 ?@>BO65==>3> 8 =03@C65==>3> 
F8@:C;OF8>==>3> :>;LF0 A8AB5<K, ?> :>B>@K< 
?@8 @0A?>;0305<>< ?5@5?045 402;5=89 2 
A8AB5<5 >15A?5G8205BAO ?@>?CA: 7040==KE 
@0AE>4>2 B5?;>=>A8B5;O.  0AG5B >4=>B@C1=>9 8 
42CEB@C1=>9 A8AB5<K >B>?;5=8O. 
�84@02;8G5A:89 @568< 8 B5?;>20O 
CAB>9G82>ABL A8AB5< 2>4O=>3> >B>?;5=8O. 
 07<5@K >B25@AB89 4;O ?@>:;04:8 
>B>?8B5;L=KE B@C1>?@>2>4>2 2 740=88. 
�0B5@80;K 8 >1>@C4>20=85 4;O <>=B060 
CAB@>9AB2 A8AB5< >B>?;5=8O.  �>=B06=0O 

��, !�  



!08<5=>20=85 
@0745;0 48AF8?;8=O 

%>45@60=85 @0745;0 (B5<O) В<д 
уче5=о= 

D45отO* 
@01>B0 ?> CAB@>9AB2C A8AB5< >B>?;5=8O. 

 0745; 4.  
�>4>A=0165=85 
740=8O   

�;0AA8D8:0F8O A8AB5< 2>4>A=0165=8O. 
�0B5@80;K 8 >1>@C4>20=85 A8AB5<K 
2>4>A=0165=8O. !E5<K A5B59 2>4>A=0165=8O 
740=8O. "@0AA8@>2:0 2>4>?@>2>4=KE A5B59 2 
740=88.  568< @01>BK A8AB5< 2>4>A=0165=8O 8 
8E >B45;L=KE A>>@C65=89. �5B>48:0 @0AG5B0 
2>4>A=0165=8O 740=8O. �0B5<0B8G5A:0O <>45;L 
@0AG5B0 2>4>?@>2>4>2 740=8O. �84@02;8G5A:89 
@0AG5B 2>4>?@>2>4=KE A5B59 2 740=88.   

��, !�  

 0745; 5.  
�>4>>B2545=85 740=8O   

!8AB5<K 2>4>>B2545=8O 8 8E E0@0:B5@8AB8:8. 
#AB@>9AB2> 8 ?@8=F8? @01>BK A8AB5< 

2>4>>B2545=8O 740=8O. �A=>2K ?@>5:B8@>20=8O 

A8AB5< 2>4>>B2545=8O 740=8O.  0AG5B 
?@>?CA:=>9 A?>A>1=>AB8 A5B59 2>4>>B2545=8O 

740=8O.  

��, !�  

 0745; 6.  

�5=B8;OF8O 740=8O  
"5<0 6.1 �@>5:B8@>20=85 A8AB5< 25=B8;OF88 
740=8O. �>74CE>?@85<=K5 8 2>74CE>2K1@>A=K5 
CAB@>9AB20 4;O 2KBO6=>9 8 ?@8B>G=>9 
25=B8;OF88. �@8B>G=K5 8 2KBO6=K5 :0<5@K. 
�?@545;5=85 B@51C5<>3> 2>74CE>>1<5=0 2 
740=88. �1I85 ?>;>65=8O :>=AB@C8@>20=8O 
A8AB5<K 25=B8;OF88. �KBO6=0O 8 ?@8B>G=0O 
25=B8;OF8O.  07<5@K >B25@AB89 4;O ?@>:;04:8 
25=B8;OF8>==KE :0=0;>2 2 740=88. �0B5@80;K 
8 >1>@C4>20=85 4;O <>=B060 CAB@>9AB2 A8AB5< 
25=B8;OF88.  �>=B06=0O @01>B0 ?> CAB@>9AB2C 
A8AB5< 25=B8;OF88.  
 

"5<0 6.2  0AG5B A8AB5<K 25=B8;OF88 740=8O. 
�?@545;5=85 B@51C5<>9 ?;>I048 ?>?5@5G=KE 
A5G5=89 CG0AB:>2 <038AB@0;L=>9 25B28. 
�?@545;5=85 ?>B5@L 402;5=8O 2 
25=B8;OF8>==>9 A5B8. �?@545;5=85 @0AG5B=>3> 
3@028B0F8>==>3> 402;5=8O. �?@545;5=85 
:>MDD8F85=B0 A>?@>B82;5=8O =0 B@5=85.  

��, !�  

 0745; 7.  

�>=48F8>=8@>20=85 
2>74CE0   

�>=48F8>=8@>20=85 2>74CE0 740=89. 
#AB@>9AB20 4;O :>=48F8>=8@>20=8O. 
"@0AA8@>2:0 8 <>=B06 A5B59 
:>=48F8>=8@>20=8O.  07<5@K >B25@AB89 4;O 
?@>:;04:8 :0=0;>2 4;O :>=48F8>=8@>20=8O 
2>74CE0 2 740=88. �0B5@80;K 8 >1>@C4>20=85 
4;O <>=B060 CAB@>9AB2 A8AB5< 
:>=48F8>=8@>20=8O 2>74CE0.  �>=B06=0O 
@01>B0 ?> CAB@>9AB2C A8AB5< 
:>=48F8>=8@>20=8O 2>74CE0.   

!�  

* - 70?>;=O5BAO B>;L:> ?> �'��� D>@<5 >1CG5=8O: �� – ;5:F88; �  – ;01>@0B>@=K5 @01>BK; !� – 

A5<8=0@A:85 70=OB8O. 
 



6.  �&�$���0!"-&�)!�+�%�"� "��%#�+�!�� ��%*�#��!/ 

"45;8F4 6.1. М4B5@84;P=>-B5E=8G5A:>5 >55A?5G5=85 48AF8?;8=O 

&8? 0C48B>@88 "A=0I5=85 0C48B>@88 %?5F80;878@>20==>5 
CG51=>5/;01>@0B>@=>5 
>1>@C4>20=85, #" 8 
<0B5@80;O 4;O 

>A2>5=8O 48AF8?;8=O 
(?@8 =5>1E>48<>AB8) 

 

�5:F8>==0O �C48B>@8O 4;O ?@>2545=8O 70=OB89 
;5:F8>==>3> B8?0, >A=0I5==0O 

:><?;5:B>< A?5F80;878@>20==>9 <515;8; 
4>A:>9 (M:@0=><) 8 B5E=8G5A:8<8 

A@54AB20<8 <C;LB8<5480 ?@575=B0F89. 

  

 

!5<8=0@A:0O �C48B>@8O 4;O ?@>2545=8O 70=OB89 
A5<8=0@A:>3> B8?0, 3@C??>2KE 8 

8=48284C0;L=KE :>=AC;LB0F89, B5:CI53> 
:>=B@>;O 8 ?@><56CB>G=>9 0BB5AB0F88, 

>A=0I5==0O :><?;5:B>< 
A?5F80;878@>20==>9 <515;8 8 

B5E=8G5A:8<8 A@54AB20<8 <C;LB8<5480 
?@575=B0F89. 

 

 

 

�><?LNB5@=K9 

:;0AA 
�5 B@51C5BAO.  

 

�;O 
A0<>AB>OB5;L=>

9 @01>BK 
>1CG0NI8EAO 

�C48B>@8O 4;O A0<>AB>OB5;L=>9 @01>BK 
>1CG0NI8EAO (<>65B 8A?>;L7>20BLAO 4;O 

?@>2545=8O A5<8=0@A:8E 70=OB89 8 
:>=AC;LB0F89), >A=0I5==0O :><?;5:B>< 

A?5F80;878@>20==>9 <515;8 8 
:><?LNB5@0<8 A 4>ABC?>< 2 -��!. 

  

* - 0C48B>@8O 4;O A0<>AB>OB5;L=>9 @01>BK >1CG0NI8EAO C:07K205BAO ��/��"��,��! 
 

7. '+��!"- �&"��+�%�"� � �!("$ �*�"!!"� "��%#�+�!�� 
��%*�#��!/ 

 

�A=>6=4S ;8B5@4BC@4: 

1. Kabyshev A.V., Obukhov S.G. Calculation and design of power supply systems for facilities 

and installations Textbook / Vol. polytechnic. un-T. – Tomsk, 2006. – 248 p. 

http://portal.tpu.ru:7777/SHARED/i/IOM/liter/Tab/M_Kabishev_Obuhov_Raschet.pdf  

2. Svintsov A.P. Heating, ventilation and air conditioning: textbook. – M.: "Orgservice-2000". 

2016. – 177 p. Available in the library of the RUDN.  

3. Prozorov I.V., Nikoladze G.I., Minaev A.V. Hydraulics, water supply and sewerage. – M.: 

Higher School. 1990. – 448 p. Available in the RUDN Library.  

 

Д>?>;=8B5;P=4S ;8B5@4BC@4: 

1. Vasiliev V. F., Ivanova Yu. V., Sukhanov I. I. Heating and ventilation of a residential 

building. Study guide. – St. Petersburg: Publishing House of SPBGASU. 2010. – 72 p.  

2. Svintsov A. P., Harun M. Methodological recommendations for the implementation of course 

projects on the course "Water supply and sanitation". Educational and methodical manual. - M.: 

Publishing House of RUDN. 2012. – 52 p. 

 



 5AC@AO 8=D>@<4F8>==>-B5;5:><<C=8:4F8>==>9 A5B8 «И=B5@=5B»: 
1. -�!  #�� 8 AB>@>==85 -�!, : :>B>@K< ABC45=BK C=825@A8B5B0 8<5NB 4>ABC? 

=0 >A=>20=88 70:;NG5==KE 4>3>2>@>2: 
- -;5:B@>==>-181;8>B5G=0O A8AB5<0  #�� – -�!  #��  
http://lib.rudn.ru/MegaPro/Web 

- -�! «#=825@A8B5BA:0O 181;8>B5:0 >=;09=» http://www.biblioclub.ru 

- -�! .@09B http://www.biblio-online.ru 

- -�! «�>=AC;LB0=B ABC45=B0» www.studentlibrary.ru 

- -�! «�0=L» http://e.lanbook.com/ 

2. �07K 40==KE 8 ?>8A:>2K5 A8AB5<K: 
- M;5:B@>==K9 D>=4 ?@02>2>9 8 =>@<0B82=>-B5E=8G5A:>9 4>:C<5=B0F88 
http://docs.cntd.ru/ 

- ?>8A:>20O A8AB5<0 /=45:A https://www.yandex.ru/ 

- ?>8A:>20O A8AB5<0 Google https://www.google.ru/ 

- @5D5@0B82=0O 1070 40==KE SCOPUS http://www.elsevierscience.ru/products/scopus/ 

#G55=>-<5B>48G5A:85 <4B5@84;O 4;S A4<>AB>SB5;P=>9 @45>BO >5CG4RI8EAS 

?@8 >A6>5=88 48AF8?;8=O/<>4C;S*: 
1. �C@A ;5:F89 ?> 48AF8?;8=5 «Engineering Systems of Buildings / �=65=5@=K5 A8AB5<K 
740=89». 

 
* - 2A5 CG51=>-<5B>48G5A:85 <0B5@80;K 4;O A0<>AB>OB5;L=>9 @01>BK >1CG0NI8EAO 

@07<5I0NBAO 2 A>>B25BAB288 A 459AB2CNI8< ?>@O4:>< =0 AB@0=8F5 48AF8?;8=K 2 "#�!! 
 

8. "*�!"+!/�  �&�$���/ � ����0!"-$��&�!�"��/ 
%�%&� � "*�!���!�/ '$"�!/ %("$ �$"��!!"%&� 
�" #�&�!*�� #" ��%*�#��!� 

�F5=>G=K5 <0B5@80;K 8 10;;L=>-@59B8=3>20O A8AB5<0* >F5=820=8O C@>2=O 
AD>@<8@>20==>AB8 :><?5B5=F89 (G0AB8 :><?5B5=F89) ?> 8B>30< >A2>5=8O 48AF8?;8=K 
«Engineering Systems of Buildings / �=65=5@=K5 A8AB5<K 740=89» ?@54AB02;5=K 2 
�@8;>65=88 : =0AB>OI59  01>G59 ?@>3@0<<5 48AF8?;8=K. 
 

* - �� 8 � ! D>@<8@CNBAO =0 >A=>20=88 B@51>20=89 A>>B25BAB2CNI53> ;>:0;L=>3> 
=>@<0B82=>3> 0:B0  #��.  



$07@01>BG8:8: 

�>F5=B 45?0@B0<5=B0 AB@>8B5;LAB20    �.�.  K=:>2A:0O 
4>;6=>ABL, �#�  ?>4?8AL  $0<8;8O �.�. 

  
   

  
4>;6=>ABL, �#�  ?>4?8AL  $0<8;8O �.�. 

 

$C:>2>48B5;P �'# 

48@5:B>@ 45?0@B0<5=B0 
AB@>8B5;LAB20     K=:>2A:0O �.�. 

4>;6=>ABL, �#�  ?>4?8AL  $0<8;8O �.�. 

$C:>2>48B5;P ?@>3@0<<O 

48@5:B>@ 45?0@B0<5=B0 
AB@>8B5;LAB20     K=:>2A:0O �.�. 

4>;6=>ABL, �#�  ?>4?8AL  $0<8;8O �.�. 

 


