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(    ) 
1.  . .        

:  . -  : , 2015. 29 . - 

https://lib.dvfu.ru:8443/lib/item?id=chamo:798213&theme=FEFU   

2.  . .   Д  Ж : -

  / . . . – .  . – : -
   , 2013. – 34 c. – 978-5-7782-2367-7. – -

 : http://www.iprbookshop.ru/44801.html 

3.  . . ,     -
 Д  Ж :   / . . , . . , . . . 

https://lib.dvfu.ru:8443/lib/item?id=chamo:798213&theme=FEFU
http://www.iprbookshop.ru/44801.html
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— .  . — . :   , 2013. — 58 c. — 978-5-

87623-712-5. —  : http://www.iprbookshop.ru/56742.html 

4.  . .   Д  Ж : -

  / . . , . . , . . . — . -
 . — :    ,  , 

2015. — 79 c. — 978-5-88247-651-8. —  : http://www.iprbookshop.ru/57598.html 

5.  . .    Д  Ж:  
 / . . . – .  . – .:   
  , 2015. – 70 c. – 2227-8397. –  : 

http://www.iprbookshop.ru/46493.html 

6.        ( -

  -   ) Д  Ж: 
-       /. – . -
 . – :   , 2015. – 68 c. – 978-5-

7996-1388-4. –  : http://www.iprbookshop.ru/68267.html 

 

5.2   

(    ) 
1.  . .    . .: , 

2012. - 124 . - https://lib.dvfu.ru:8443/lib/item?id=chamo:679070&theme=FEFU 

2.  . .,  . .     -
  . .: , 2014. - 105 . - 

https://lib.dvfu.ru:8443/lib/item?id=chamo:740216&theme=FEFU 

3.  . .   Д  Ж :  
 / . . , . . . – .  . – : -

    , 2012. – 88 c. – 978-5-

7882-1272-2. –  : http://www.iprbookshop.ru/62186.html 

4.  . .,  . .,  . .  .  -
     :    . : 
-    , 2014. - 263 . - 

https://lib.dvfu.ru:8443/lib/item?id=chamo:797471&theme=FEFU 

5.  . .   Д  Ж :  / . . 
, . . . – .  . – :  -

   . . . ,  , 2015. – 191 c. – 

2227-8397. –  : http://www.iprbookshop.ru/66670.html 

6.  . .,  . .     -
:      . .: , 2010. - 

143 . –  https://lib.dvfu.ru:8443/lib/item?id=chamo:668892&theme=FEFU  

7.  . .        
     Д  Ж: 

/  . .— .  . — :  
  , 2013. — 296 c. - 

https://lib.dvfu.ru:8443/lib/item?id=IPRbooks:IPRbooks-45413&theme=FEFU 

8.  . .  : . . . 
Д  Ж / . . , . . . — . . — .: -

http://www.iprbookshop.ru/56742.html
http://www.iprbookshop.ru/57598.html
http://www.iprbookshop.ru/46493.html
http://www.iprbookshop.ru/68267.html
https://lib.dvfu.ru:8443/lib/item?id=chamo:679070&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:740216&theme=FEFU
http://www.iprbookshop.ru/62186.html
http://www.iprbookshop.ru/66670.html
https://lib.dvfu.ru:8443/lib/item?id=chamo:668892&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=IPRbooks:IPRbooks-45413&theme=FEFU
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, 2005. — 320  - https://lib.dvfu.ru:8443/lib/item?id=Lan:Lan-59285&theme=FEFU 

9.  . .  : . . . / 
. . , . . . .: , 2005. - 316 . - 

https://lib.dvfu.ru:8443/lib/item?id=chamo:248711&theme=FEFU 

10.  . .,  . .      
:    .      -

:   /     
    ,  "  -

-  ", -  .  2012. - 
47 . - https://lib.dvfu.ru:8443/lib/item?id=chamo:679291&theme=FEFU 

11.  . .,  . .      
- :   / . . , . . . : -

  : .  , 2011. - 239 . - 

https://lib.dvfu.ru:8443/lib/item?id=chamo:668205&theme=FEFU 

 

5.3   -   
  

1.  -  СЭЭЩ://ааа.РТНЫШЮгОХ.ЫЮ/ 
2.   -     

http://www.gpntb.ru  

3.    http://www.consultant.ru/ 

4.    eLIBRARY   www.elibrary.ru 

5.    16. http://www.rsl.ru/  

6.        

 www.sci-innov.ru 

7.     ,   -
  ( ) // http://www.fips.ru. 

8.     www.library.mephi.ru 

9.    ,      
http://www.vniiki.ru/catalog/gost.aspx 

10.    http://www.dvfu.ru/web/library/nb1 

 

5.4       

 

  
 ,  

  , 

-    

   

  

 , 
   .  

.  708 (25  ) 

. E709 (25  ) 

 Microsoft Office 2016 –  ,   
       ( , 

 ,    .);  7Zip 9.20 -       
 ;  ABBYY FineReader 11 -    

 ;  Adobe Acrobat DC –       
    PDF;  AutoCAD, AutoCAD Civil, AutoCAD Revit – English –  

https://lib.dvfu.ru:8443/lib/item?id=Lan:Lan-59285&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:248711&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:679291&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:668205&theme=FEFU
http://www.gpntb.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.sci-innov.ru/
http://www.fips.ru/
http://library.mephi.ru/
http://www.vniiki.ru/catalog/gost.aspx
http://www.dvfu.ru/web/library/nb1
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  ё     
    ;  CorelDRAW Graphics Suite X7 (64-Bit) -    

   ;  MATLAB R2016a -      
    ё   

,    ;  STATYSTICA -     , 
   ,  ,  

,      
.  AЛКqЮЬ FEA (  ABAQUS) -    -

    ;  ANSYS -    -

 ( ) ,    
ё  ( ,  CAE, CШЦЩЮЭОЫ-AТНОН EЧРТЧООЫТЧР)   -

   ,    -
    ё    -

  (     -
      

),     ,   -
, , ,     

.  LS DYNA -     ё -
      

ё  ,    , ,   
 .  ANCHOR STRUCTURES –      

       
     .  PLAXIS -    -  

,        
.  SCAD -  ,     
    .  LIRA -     
   

 

5.5 -   

  ,        
      , 

     ,   
  : 

 

 
  

   
  

   

  

   236*147   TЫТЦ  SМЫООЧ LТЧО;  
DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1  EW330U Mitsubishi; 

    CORSA-

2007 TuaЫОб;  ;  -
  ;     
 SI 3CT LP Extron;    DMP 44 LC 

Extron;       
    802.11К/Л/g/n 2x2 MIMO(2SS). 

   LОЧШЯШ C360G-i34164G500UDK,  DLP, 3000 
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   , 

. 708  E709,  50 

 

ANSI LЦ, АБGA 1280б800, 2000:1  EА330U MТЭЬЮЛТЬСТ, -
         -

 802.11К/Л/g/n 2x2 MIMO(2SS). 
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 .. CUБ-820S/0.01,  -16  
),     "SR-20 
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  -60/100-1000   . 
 

          -
        , , -

,  ,   , -
 -  . 

 

: . . .,   . ., . . .,   . .,  
 . ,  ,    . 

 



 1 

 

      

     

   

«   » 

( ) 
 
 

  

 

 .     

 

 

 

 

 

 

 Ы   

    

 

  

 08.04.01  

 

  

«    » 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2016 

  



1.  ,         ,  
         ,   

 

  
 

 

 
 

 
  

-1 
  
 

, , 
 

 

( ) 

-       
   

-      
,    ё  

   ( )  ё  
    ,   

 ( ) 

-     -
  ,    

    

-     
    

-     
       

 

  
( )  

-     
 , 

-      -
    

-       
  

-    ,  
 ,    

     
    

 

-      
,       -
 ,     -

; 
-      

; 
-   ,   

 ,    

-     
    

     
   

 
( )  

-   , 
-     

 

-     
    , 
    

,      

-      
   

    
  

-     
 -  , 

    

-       
       ё  

-2  

 
 

( ) 
-     -

  

-     
 -   



28 

  
 

,  
  

 
  

  

-      
   ,   

      
  

-       
     

-       
      

  

  
( )  

-  -    
        

 

-      
 ,    

      

-   -  
    

-      -
    

-       -
    

 
( )  

-  ,   
-    

        
 

-      
 ,   

      
 

-   -

      
      

  

-    -  
     ё    

  

-3 
  

, 
, 

 
 

 

 

( ) 

-     
,     

  

-   . 

-      
   . 

    
   ,  

     , 
      

 

-      
 ; 

-     
   

-       
   

 . 
-      

     

  
( )  

-     
. 

-  ё    
;       

  ,  
   . 

-   ё    -
      

-      . 
-      -

 . 



29 

 
( )  

-     

-     
,   . 

-      
   ,   

    
     

. 

-  ,    
    
  

-   ё   
 .  

-      
   

-     
       

   

-4 
 

 
 

 
 , 

  
  

 
,  

 
 

 

 

( ) 

- -  ,   
      -

      
. 

-       
   ; 

-    -  
     

   . 

  
( )  

-      
,     -

  . 

-     
    , 

     
 . 

 
( )  

-      
 ,     

      -
  . 

-      
 ,      

     
  . 

-5 
 

  
  

  
,  

 
 

 
 

 

 

( ) 
-       

. 
-       

   

  
( )  

-       -
    . 

-       
      

 
( )  

-      -
    -

 . 

-      
   

    

-6 

   
 

( ) 
-   , , , 

   ,      -
-      

, , . 



30 

 
 

,   
   

 

      
,      ;  

-    . 

  
( )  

-     -
 ,     

,     -
  . 

-     
    

,     
. 

 
( )  

-     -      
     
. 

-  , ,   
   . 

-      
     

 

-7 

  
  

 , 
 

, 
  

 
 

   

 

( ) 

-    , 
      

 

-       
  .  

-       
   ,     

  . 

  
( )  

-    ,  
 ,   

 

-      
  ,    

,     . 

 
( )  

-   , 
     

   ; 
    

-       
     

 . 

-8 
 

   
  

 
 

 

( ) 

- -  ,   
      -

      
 .  

-      
    

-      
  

  
( )  

-      
,      -
      -

 . 

-       
   

-     
      
    



31 

-      
       

 
( )  

-  ,    
,    -

   , ,  
. 

-        
   ё  

-     

-     
       

-9 
  

 , 
  
  

 
  

 

( ) 
-   . -      

 

  
( )  

-     . -      
   

 
( )  

-    . -     
       

-10 
  

   
 

  
  

 

( ) 

-  ,    , 
,  ,   

      
 

-   ё    
   . 

  
( )  

-       
     

-       
    . 

 
( )  

-  -    
  , -

   ;  

-      
   . 

-     . 
-       

-1 
  

  
   
    

  
   

 
 

 

( ) 

-    , , 
   ,   

     
« » 

-    ё  4000  -
      

(   ); 

-  ё      
     

-     
     

 

-       
     

  
( )  

-      

-       
    - 

; 

-     
        

; 
-       

-  ,    



32 

. 

 
( )  

-  ,    
,    . 

-    ё ,   
     

; 

-     , 
. 

-    . 
-     

 ,  , 
, ,      
     . 

-2 
 
 

   
 

 
, 

 
 

, 
, 

  
  

 

( ) 

-      
      

      
  

     
 

  
( )  

-       
    ,  
  ; 

-       
ё    ; 

-     
   -   

-      
 -    ё  

     

-      

 
( )  

-      -
 ,     -

, ,  

  . 

-     
,   ,   

 . 

-3 

 
  

   
  

 -

  
-

 
,   

,  
  

 , 
   

 

( ) 

-    ,  
    

( ) ,   
  

-       
     

-       
 . 

-     
   , 

    
 

-      
 . 

  
( )  

-    , 
    , 

     -

  

- , ,    
    -

-      
   . 

-      
-   

-      
    



33 

-

 
    

  
, 

  
 

, 
  

  
 

     
 

-     
  

 

 ( )  

-     
 ,    

-       
     
    , 

,    
 

-     
ё   ,   

 

-      
 . 

-   -  
. 

-    . 

-4 
 

 
 

  
 

 
 

 

 

( ) 

-     

-   -    
  , 

      

-      
 ,    

 ,     , 
   . 

-     
-     

  

-       
  . 

  
( ) 

-      
;    

,     
,     

 -   

-     
  .   

 -  . 
    
 . 

 
( ) 

-  ,    
, ,    , 

      
  

-     
 ,    

 -   
       

,     

-    , 
     

 ,     
.  

-5 

 
 

 

( ) 

-     

-       
  

-      
 ,    

  



34 

 
  

 , 
  

  
  

  

-   ,   -
, ,  , -

    ; 
-   ,    

   ; 
-      ; 

-      
      

-     . 
   , 
  ё   

-     , 
     

-      
      

 

  
( ) 

-       
    

-      
       

  

-  ё   ,   
    ,  

      -
 ; 

-    ,  
    

-      
   ё  

-    
      

  

-       
ё  ,     

  ,   
 . 

 
( ) 

-    
  ,   
     

-    -

     
     

-      
    

     ; 

-    ё  
 ,   . 

-     
-  ,   

   . 
-      

     
   . 

-6 

 
 

  
 

 
  

 

( ) 

-     , 
  АEB – ; 

-    

-       -
; 

-      ; 
-        

-      
 ,   WEB-  

-     
     ё 

 

-       
   



35 

  
 
  

  ,  
    

 , 
  

   
, 

  
  

 
 

. 

  
( ) 

-     
,    ,  

 ; 
  . 

-       

ТЧЭОЫЧОЭ  ; 
-      ; 
-      , 

  . 

-     
 ,    

,   , 
   

-     
     

-      
  .  

 
( ) 

-     ;  
     

     . 
-        
ТЧЭОЫЧОЭ  ; 
-      ; 
-       

,   . 

-    , 
  ,    

 . 
-     

   . 
-   ,  

  

-      
    . 

-   ё    
 

-7 
 
 
  

  
   

  
 

 
,  

  
 

  
 

 

( ) 

- -      
  . 

-     -

   

-     
-      

  . -  
   -  
,  , 

    
 .  

  
( ) 

-     
        

 ,   
    

,      
  

-    -

      
  ,  

 ,   ё ,   
  ё     .   

 
( ) 

-    ,  
  . 

-     
      



36 

-  ,    
, ,    , 

      
     

     
 

     
. 

-    -  
 . 

-8 
 

 
   
 , 

 
  

 ( ) 

 

( ) 

-       -
     -

 ( )   ; 
-     

    ; 

-       
  . 

-      
    . 

  
( ) 

-   ( )   -
    , 

-     -
 ; 

-       ё-
   ,  

-      

-      
    

-      
. 

-      
 

-      
  ё     
 

 
( ) 

-       -
      

; 
-      -

 ,     -
, ,    . 

-       
 . 

-       
  

-       
   

-     

-    

-      

-      
 . 

-9 

 
  

  
 , 

 

( ) 

-      
,    

,    
 

-     
   ,    

     
 . 

-      



37 

  
  

  
  

,  
 

  
 

 

  . 

  
( ) 

-      
  ,     

  ,    
. 

-      
     ё  . 

-        
.    

     
  . 

 
( ) 

-      
,     

 

-      
     . 

-10 
  
 

  
 , 

   
  
, 
, 
  

 
 

. 

 

( ) 

-     
 ( ) 

-      

-  ё   -  
,  ; 

-    ,  
,     

      -
-  ; 

-   ; 

-     
   ; 

-     
   
;    

   

-       
  

  
( )  

- ,    
     

    -
 ,   ; 

-    ,   
    ; 
,     

 

-      , 
  ,  

  ,  
  . 

-     . 

 
( )  

-      
    

     -
   ,   -

 ; 
-      

   

-      

-     
  , 

     
 ; 

-   ё     

-       
     .  

-     



38 

,    ,   
 . 

 .  

-11 
  

  
 

  
 

 
 

  
,  

 
 

 

( ) 

-     
     

  

-     

-  ,    
   -

  ; 
-      

   ; 

-     
     

 .  
-  ,   

   ,  
 .  

-      
 . 

-     
,     

     

  
( ) 

-      
    

  

-   ,   
   

-      -
  ; 

-      ; 
    

   ; 

-    
     

   . 
-      

 . 
-      , 

    
. 

-  ,  
    

 
( ) 

-     
      

 

-       
    

  

-      -
     

,   

  ,  -
 ; 

-   ё     
   . 

-  ,    
   .  

    . 
-      

     
     . 

-      
     

,    
 ,    

-    
    

-12  -       -      



39 

 
, 

  
 

 
  

( )   

-       
     

 

 .  
-        

   . 

  
( ) 

-        
  

-      
     

  

-       
   . -  

 ё . 
-     

 ё ,   
 . 

 
( ) 

-     
   

-  ,    
 . 

-    ,  
 ( , , , ). 
   . 

-       
  

-1 

 
  

   
  

-

 
, 

 
   

  
 

  
 

,  
, 

   
 

 

( ) 

-      , 
   , 

   ,   
      

 

-        
 ,   

 ,    
,     

    . 

  
( ) 

-      
   ; -  
      

  , 

   . 

-     
      

-      
     

,    
. 

 
( ) 

-  , ,    

     
  ,       

 ,   
  

-   , , 
      

    ,  
      

,     

-2 
  

 
 

 

( ) 

-    ,  
 , -  

     

 

-      
 ,   

, -   
    



40 

,  
 

, -

 
 

 
  

 

  
( ) 

-      ,  
 ,  -

     

  

-   ё    
 ,   

 

-   -  
    

  

 
( ) 

-    -

   ; 
     

-   -  
     

   

-     
    

-      
  

-3 
  

 
  

  
 ,  

 
,  

  
,   

  
 

  
 

-

 
   

 
 

 

( ) 

-       
 ,   

,    ,  
      

 -  
,    

 

-      
       
. 

-     
    . 

-    ё  
. 

-      ё  
   . 

-     
     

ё     . 

  
( ) 

-      
 ,   

,    ,  
 ,     

 -  
,    

 

-    
     

     
    

 
( ) 

-     
   ,  

 ,    
,      

   -

-     
   

    

-      
  ,   



41 

 ,   
  

    
  

-    
    

    
   

    . 
-4 

  
 , 

  
  
 ,  

   
 

 
 

 

 

( ) 

-      
; 

-   , 
      

    
 . 

-        
 ,   
,      

     
  

-      
  ,    

     
  

-       
   , 

     

  
( ) 

-   -

   , 
     
,   -

 ,  
    
  , , 
     

; 

-      
  . 

-     
-    
 

-      
      

   , 

    
 

-      
, ,    
    
    

-      
   ,  

  

 
( ) 

-     
  ; 
   

-      
,  -  

 



42 

     
 . 

-     
    

 ;   
-       

   ,  
     

 

-      
     

   
-5 

  
 

 
 
, 

 , 
  

,  
 

  
  

  

 

( ) 

-     
   ,  

 ,   
; 

-      
   ,   

    
    . 

-      
    , 

  ,   
ё ; 

-    -

    
  ; 

  
( ) 

-      
 (ABAQUS, ANSYS, AQWA, PLAXIS, 

SCAD, LIRA  .)    (Revit, 

Civil  .); -    
     

     
  

-       
    

  ё  (ABAQUS, ANSВS, AQАA, 
PLAБIS, SCAD, LIRA  .)   

 (Revit, Civil, SolidWorks, Inventor, Fusion 

 .) 
-       

 -    
  ё     

   . 

 
( ) 

-   , 

     
  . 

-     
    

    ё 
. 

-     
     

  

-   ё     
    ё  



43 

-6 

 
 

,   
 
  

  
,  

  
, 

 
 

  
, 

  
  

 

 

( ) 

-      -
,      

  ; 
-      -

      -
. 

-      
   ,   

     
; 

-     
      

   .  

  
( ) 

-  ,    

    ; 
-     -

; 
-      

 . 

-   ,    
    ; 

-  ; 
-      

   

 
( ) 

-   ,    
    ; 

-      
; 

-      
. 

-   ,   
   ; 

-       
; 

-      
  ; 

-7 
  , 

  
 

   
, 

 -

 , 
  

   

 

( ) 

-    -  
,        

  

-      
-  ё ,     

    . 

  
( ) 

-  ,    -

     

-    -

    , 
  , , 

 , , ,   
     

.  

 
( ) 

-   -  , 
,       

 

-   -  
   ,   

-  ё ,     
    .  

-8 
 
 

  

 

( ) 

-     ,  
 ,   

;    
      

-      
  . 

-    
    



44 

 
( ) 

   
, 

  
 

 

 (ANSВS, PLAБIS, SCAD, AЮЭШCAD  .).     
.  

  
( ) 

-     
( )      

     
 ,      

     
 ё  (MATLAB, MathCAD, maple  .) 

-      
    

 ,  , 
,    ,   
     
 .  

 
( ) 

-  ,   
,      

    -

   ,     
  

-     
 ,   

  -  ,   
     

  .  
-9 

  
   

 
 

, 
 

 -

 
  

 
   

 
 

 

( ) 

-      
 

-      
     

    

-      
   

  
( ) 

-    
 

-    
     

  

 
( ) 

-      
  

-       
  

-10 

   
 

 
  

 
  

 
 
 

 

( ) 
-      

 

-       
  

  
( ) 

-     -      
        

     

 
( ) 

-      -     
 

-      
  



45 

 
 

  
 

 
 

-      
    

 

 

 

 



2.         
 

       
 (  ): 
       ; 

     , ё ; 

     ; 
         . 

        -
 : 

−    ,      
    ; 

−         -
  ; 

−    ,   -
; 

−    ,    -  

  -     ;  
−   ,      

 ,     ё ; 
−  ё      ,    -

; 
−  ,      , ,  

     ;  

−      . 
  : 

  , ,   . 
 

     
 

 

 
  

 

 « »  
, :      -

 ; , ,   
;        

 ;    -
,        

;      , -
        

 ,      
   ,      ;  

      -
     ;  

 - , -   -
  ,   -

 ;      
   ;   -

 , ,        -
,     ;  -
       

  , :      -



47 

« »  ; , ,   
;        

 ;  ,  -
   ,      

 ;     , 
       

 ,      
   ;     -

      -
 ;   - , -

    ,  -
  ;    -
     ;  

( )    ,   -
    ,   -

   ;     -
    

  
« » 

, :       -
 ;    -

  ;     -
 ,    ;   -

 ,    ,   
      ; 

       -
     ; -

   ,   -
 ;     , 

       ,  
    ;   -

  ,       
      

 ;        
       

  
« » 

, :    ,  -
 ;   ; 
        

;    ;    
       

 ;   -
 ;     , -
    ,    -

 ;     ;  
   ,     

    
 

3.      ,   

     
 

     

1.          
   ё    . 

2.        . 
3.      . 
4.       . 



48 

5.       . 
6.         . 
7.         . 
8.        . 
9.        . 
10.          

. 
11.        

. 
12.       -

. 
13.      . 
14.       

   . 
15.          -

. 
16.          

 . 

17.       . 
18.         -

  . 
19.   «   –  »   
 . 
20.       -
. 
 

4.  ,    -
    

 

        -
  ,      -
           

      -
  (  ),        

   . 
      -

         .   -
: 

-    -   ; 
-       ; 
- ,        

; 
-        , 

     ; 

-  ; 
-  ; 



49 

-  ,     . 

          
         -

         
,    ,    . 

          
 2. 

   



50 

 2 

 
      

      
  

«   » 

( ) 
 
 

  

 

 ,     

 

 

 

 

 

     

   

 

  

08.04.01  

 

  

«    » 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2016 

  



51 

,      

1.     : 
80-120 .   (   )   ; 
60-100 .     : 
-  8-10 .   (5-7%     ) 
-   60-100 .      (85-90%   
  ), 40-80 .    

-  5-7 .   (    ) 
-       50-60  

2.    : 
-   4 (210 297 ) - .  2.301-68.   -

    3 (297 420 ). 
-  –  (  ). 
-   -  ( ):  - 25,  - 20,  – 20,  – 10. 

    ,   – 1,5,  TТЦОЬ 
NОа RШЦКЧ (    – 14 ,   , ,  – 

12 ). 
-   –  ,  . 
-  – 1,25  (        ) 
-   . 
3.     . 
4.   .    -

       –   2-  . -
        -

: ; ;    ;   
 ;    (   ,   

web   ). 
5.   .        

  ( )  ,    -
      .  -
         ,   -
    . 
6.     PШаОЫ PШТЧЭ   

          , -
   ,     -

  10         .  
7.   : 

-      ; . . . ; . . .  -
 ,   ,  ; . . .  ,   , 
  (  ) - 1 ; 
-       (  -

  ) - 2-3 ; 
-  , ,    ,   -

 - 2-3 ; 



52 

-     ,   -
     ,    

  , ,   ,       
 - 12-16 . 

- ,   ,    -
 ,        

   - 1-2 . 
8.      

-     18-25 . 
-     . 
-   :  - 32,   - 24-20,  - 18. 

-       PШаОЫ PШТЧЭ . 
-     10     

9. . ,    ( ),   -
  .   20 . 

10.   – ,   -
,        .   -

 16-24 .  .    10    -
     . 

11.  . 
1.  ; 

2.  ; 

-   , 
-   , 
- ; 
3.  ,     . 

     ,   ,    -
.        . 

       ( ) . 
12.    : 
- ё     – 16-24 . 
-      4 (210 297 ) 
- ,   – 20 ; ,  – 25  

-   АШЫН, TТЦОЬ NОа RШЦКЧ – , 14  

-     – 40 

-    – 60–62  

-    10     

    

1.   (  3)     
;   ,    , ,    

;  ;    ;  , , -
, ,     ( ) ,     
 (  3).        

         . 



53 

2.       (  
)   4. 

3.  ё         
         .     500  

1000 .      ,   -
,     .        -

    ,  ,    .  
,         –   
  .        

     ,  ,   , , 
, . 

4.  -     ( ), ,  
(  ), ,       -

    .      -
. 

5.  –    ;  -
  ;     ( ,  , ;   
 5,  ,   ,   );    -

;  ;      (  
   );    ; , -

  ;    ;  -
 (   , ,     

,      );   ; ; 
  ё  . 

  -     .    
  « »   . ,   -

,   ,  ,        
             

 ,       -
. 

      1 .  -
 ,      .     

,          .  
         -  -

, , ,    .    -
 ,         ,   . 

         -
    ,       -

,        (         -
)      . 

     ,     , 
     ,      

    ,   ,   -
  ,       .   

    ( .., .., .., ..,  . .). -



54 

        ,    
      .     

,          . 
        -

.  -    ,     -
  .  -  ,        -

 .         -
      .      ,  -

  .        , 
      . 

        
  ,       -
,         . 

     -  -
. 

 -       .  ,   -
     -     , -

         . 
   :   -   -

 ,       ( ,  
,    . .)     (  ,  

    ,     . .); , -
  , . .     ,   -

      ;   -  
     ( ),     -
 . 

        
 ,   . .,      -

 . 
        , . . 

         . 
  ,  ,  -  . 
6.    ,  ,   3-5 -

   .        -
       .   

           
.         , -

  .       -
,   ,   . 

      ,  
, , ,      : 

1)   ,    ,   -
    ,     ; 

2) ,    ,  
     ,    



55 

,     ,  -
  ,  ,   -
  ,    ,     

,   ,     
 ,   ,   -

; 
3) ,     ,   -

   ,      , 
         -

    ,    -
 ,  ,    -

  . 
 ,         

 ,       -   
  ,      , 

-   -      
  , ,   - -

 . 
       , . .  -

     ,       
 -  .     , 

     ,     -
  ,   .    

       ,    
 ,        -

   ,   ,  ,   
   . 

     ,     , 
     ,     -

 . 
      ,   -

 . 
       , -
     . ,   -

       -
      : 

)      ( , , -
, , ); ) ,   ; ) -

 , ,  , , , 
; )     ; )  ; )  -

 ; )      . 
        , -

 , ,  ( , , ), , 
    , , , -

,      .      -



56 

  ,       
,      . 
  ,     ,     

       .  -
,           -

.    , , , , . 
       

         -
   .      -

  -  , -    
 ,     -  

,         
     .      

        
        . 

          
         

 ( ).      -   -
      (     -

 ).         

.       : 
• ; 
•     (  ,  -

  ) ; 
•        

 . 
      ,     -

.       ,    . 
7.     .   -

  .       
          , 

 ,        -
      ,     
.      « » ,   

     ,         
    . 

8.  :    ,    
    . 

  : 
1)          -

,     ,     
     -  , -

 -       -
   .   -   -



57 

,   , ,   -
; 

2)  -         
   . 

       -
   ,   ,     , -

,     ,     
    .    

   .      
         ,   -

 . 
        

 .    ,      ,  
    ,       -

    .  ,   
 ,     ,   -
        .  
      ,     

. 
        -

 ,      ,    ,  
      . 

         -

 . 
6.  (  ) -     (   
   15-20 ). 
7.      50-60  ( -

 8).         -
 .          -
    .     -

       .     
  -        ,   
    ,    .   

    ,       ,   -
   .       , -

, -    , . 
8.  (        

   ё ).        
 ,       -

   .    ,  
   ,      

.       , , , , -
.        25 .   

          
. 



58 

9.  .       
         4.  -
         MТМЫШЬШПЭ OППТМО PШаОЫ PШТЧЭ. 

           4-

5 .       . 
1)    ,     

      ,   ,    
.      , , , 

. 
2)       ;   -

  .        
  7-15  . 

3)        ,     
        .  

,            
  . 

4) ,     ,    
   ,     ,   -

,    ,   . 
5)     - , , «  », 

«   »  . .         -
 ,   ,    ,   - -
    . 
6)         . 

       ,   -
. ,        .   -

     PШаОЫ PШТЧЭ   -
    ,     . 

    .  ,  ,   -
         . 

  

      .   « -
», « », «   »,   

 « »   ( )    ,  -
.      .  

        . 
     . 

    . 
 ВК : 
   80-120    (   ). 

  : 
-   8-10    (5-7%    -

 ); 
-    60-100 .   (85-90%    

 ); 



59 

-   5-7 .   (    ). 
 , ,    :   
 , ,     -

ё      2.105-95 «     ». 
   ВК : 

 : 4 (210 297 ) - .  2.301-68. 

      3 (297 420 ).  
    3         -

    4. 
 –  (  ). 

  -  ( ): -25,  - 20,  – 20,  – 10. 

    ,   – 1,5,  
TТЦОЬ NОа RШЦКЧ (    – 14 ,   , , -

 – 12 ). 
  –  ,  . 

 – 1,25 . 
  . 

  : 
 ,    ,  ,    

,       (   ),    -
.          ( : Д   

2.1 …,      2.2). 

            
,    —   ,       

,    ,     .   -
      . 
          

. 
  ,    ,       

  ,        -
,     –    .    

   ,         
,     ,      
,          -
   ,       -

  /      . 
     « …»     (  № 

   ),   ( – )      , 
         . 

     ( :  1,  2)   -
  ( :  1.1,  1.2,      -

,  -   ). 
   «№ / ». 

       /  .     
  /    . 



60 

          , -
       . 

          ,   -
   : «  …»,     -

   .   
           . 

      4. 
  : 

         ( -
    ,  –  ). 

           
  . 

          « »  -
  , : 

S = 2
 ,                                                         (2.1) 

 S –  , 2
 ,  –  , . 

,        ,  . 
      – 6-8 ,  -3-4 ,   -

  1,5-2    . 
 ,    ,    -

  Д23, .50Ж. 
  : 

   : , , ,   . ., 
  . 

 ,     ,   :  
-    (  1,  2  . .), :    -

  (  1); 
-   , : К     8,     ; 

-   ( :        
   1) 

     ( :  1,  2  . .) 
    ( :  1.1,  1.2,     

 ,  -   ). 
    - ,    

( :  1 – Э   ). 

      5. 
    : 
     ё      2.105-95  

 8.417-2003. 

           -
   . 

          
    ( : 100 , 150 . .),       

       –  ( :   
   , ( :…  15 ) ). 



61 

 : 
-      ,   -

   ( : 100 ., :    ); 

-    <, >, =, %, №    
( : 100%; :     ). 

-    (-)     
(    « »),   , , ; 

-  (      )     
 . 

   : 
    ё       7.0.5-2008 « -

 » 

 : 
 -  -        
,        , : Д23, 

.50Ж, Д23, .50-53]; 

-  -       , 
     .      -

,      1,5   .     -
     1,      -

.       « , , » -
  MТМЫШЬШПЭ АШЫН. 

: _____________________________ 

 
1  . .    : .  . ., 2006, 

. 305. 
       -

    ,     , , ,    
 . 

     : 
      ё   -

   7.1-2003 «  .  .  
   ». 

  : 
-    (  ,     , 
  ,   ,    -

 ,    , , ,  . .)  
- ,  . .    ( ,  , , 

,  ,      , , 
 ,      . 

-   ( , ). 
        

  50-60 ,      30  . 
  « »  «  »   -

        (    )  -
 .        . 



62 

   : 
 -    ,     :  

      (  ): , 
   (  ) /. –    ( ,   . .). 

–   ( ,    ).:   (  ),  
 (   « »). –      ,  -
   ( .  8, .6,7); 

-      :  
 /          

    Д  .Ж. –    ( ,   
. .). –   ( ,    ).:   (  -

),   (   « »). –      ,  
   ( .  8, . 9); 

-       : 
 /          

     Д  .Ж.–    ( ,   
. .). –   ( ,    ).:   (  -

),   (   « »). –      ,  
   (  .9  4); 

-      ( ): 
.  //   (  ). –   (   -

). - №  (    № ). – ,    
 . ( .  8, . 4); 

      , -
  . 

  «  »       
      : Д  -

Ж.    ,      -
   ,   :  
-   -   ,       -
  , : AНШЛО AМЫШЛКЭ RОКНОЫ, PШаОЫ PШТЧЭ  . .;  
-     -   ,     , 

,  -    (  , ,    
 ),      . .     
 : «   …», «    »  . 

  ,      ;  
-          ,   -

  ; 
-  , 
-     – ,  ,  ,  

 ,     . ( .  8. .11). 
-   -     (    ё -

).      ё ,     -
,    , ё  «  ». 



63 

        
 3. 

 : 
,    ,    .  

 ,         
(     ),         

 .    « » ( . .   2). 
 

  



64 

 3 

   

 

MINISTRY OF EDUCATION AND SCIENCE OF THE RUSSIAN FEDERATION 

 Federal State Autonomous Educational Institution of Higher Education  

«FКr EКsЭОrЧ FОНОrКХ UЧТЯОrsТЭв» 

 

 

SCHOOL OF ENGINEERING 

 

Department Offshore and Structural Mechanics 

 

 

 

MКЧЮsМrТpЭ МШpвrТРСЭ 
 

 

 

MОХОФСШЯК EФКЭОrТЧК AХОФsООЯЧК 
 

 

EБPLOITATION AND MAINTENANCE OF OFFSHORE AND COASTAL OIL 
AND GAS STRUCTURES ON RUSSIAN CONTINENTAL SHELF 

 

MКsЭОr’s ЭСОsТs 
08.04.01 – Construction 

master program 

«OППЬСШЫО КЧН МШКЬЭКХ ОЧРТЧООЫТЧР» 

 

 

 

 

 

 

 

 

 

 

 

Vladivostok 

2016 
  



65 

    

 
 

Thesis author, Master student 3219  

 E. A. Melekhova  

___________________________ 
                           (signature)                      

«ИИИИИ» ИИИИИИИИИИИИИИИИ 2016 

 

 

Scientific adviser  

Dr. of Tech. Sci., Associate Professor,  

T. E. Uvarova 

____________________________ 

 

 «ИИИИИИ»ИИИИИИИИИИИИИИ2016 
 

 

 

 
Reviewer  

Dr. Sci. in Physics and Mathematics,  

A. N. Chetirbotskiy   

___________________________ 

 
                          (signature)                      

«ИИИИИ» ИИИИИИИИИИИИИИИИ 2016 
 

 

 

 

 

Valuated with State Certification Commission 

 with mark ___________________________ 

 

Secretary of  State Certification Commission  

PhD, Associate Professor, L. I. Sheveleva 

_________________ 
                  (signature)                            

 

«ИИИИИ» ИИИИИИИИИИИИИИИИ 2016 

 
 

 

 

 

«AНЦТЭ ПШЫ НОПОЧЬО» 

Head of department, PhD,  

AЬЬШМТКЭО PЫШПОЬЬШЫ, N. ВК. TЬТЦЛОХ’ЦКЧ   
_______________________  

 
                   (signature)                                        

«ИИИИИИ»ИИИИИИИИИИИИИИИИ 2016 

 

  



66 

 4 

 

MINISTRY OF EDUCATION AND SCIENCE OF THE RUSSIAN FEDERATION 

 Federal State Autonomous Educational Institution of Higher Education  

«FКr EКsЭОrЧ FОНОrКХ UЧТЯОrsТЭв» 

 

 

SCHOOL OF ENGINEERING 

 

Department Offshore and Structural Mechanics 

 

 

 

 

 

 

 

MОХОФСШЯК EФКЭОrТЧК AХОФsООЯЧК 
 

PUBLICATION OF RESEARCH RESULT 

 

 

EбpХШТЭКЭТШЧ КЧН ЦКТЧЭОЧКЧМО ШП ШППsСШrО КЧН МШКsЭКХ ШТХ КЧН РКs sЭrЮМЭЮrОs ШЧ  
RЮssТКЧ CШЧЭТЧОЧЭКХ sСОХП 

 

 

08.04.01 – Construction 

master program 

«OППЬСШЫО КЧН МШКЬЭКХ ОЧРТЧООЫТЧР» 

 

 

 

 

 

 

 

 

 

 

Vladivostok 

2016 

  



67 

 5 
     

 

      

     

  

«   » 

( ) 
 

 

  

 ,     

Ы   

                                 ИИИИИИИИИИИИИИИИ 

 
 ( , , ) 

  

08.04.01  

  

«    » 

 : 
 
 

  
 

 (  ,  , . . ) 

            «ИИИ» ИИИИИИИИИИИИИИИИИ 20   . 
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

 

        ИИИИИИИИИИИИИ, 
   ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ    
                                                             (  ) 

   08.04.01 « ». 

  ИИИИИИИИИИИИИИ___      _______________         ________________________ 
                                                       ( . , . )                               ( )                                               ( . . ) 

«ИИИ» ИИИИИИИИИИИИИИИ20  . 
 

 

 



68 

  : 
-  ,   , 
-  ,        

,   , 
-     ,  ,   

,    ; 
-          

 ; 
-   ,     , 
-    ,  , ,  

,     , 
-     . 
-    (   ,    ). 
-  ,    ,   . ., 
-          . 
 

  



69 

 6 
    

 

        

    

 ( )ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 
( , , ) 

  ,    
08.04.01 ,   «    » 

 : ________________________________________________________________________ 

  ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 
(  ,  , . . ) 

 

1  ,  ,       

________________________________________________________________________________

________________________________________________________________________________ 

 
2  :    ,    -

 ,  ,  ,     -
   

____________________________________________________________________

____________________________________________________________________ 

 
3    (   ,    ) 
____________________________________________________________________

____________________________________________________________________ 

 
4  ,    ,   . . 
________________________________________________________________________________

________________________________________________________________________________ 

 
5  :        
ИИИИИИИИИИ,   ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ   
                                                                                                        (  ) 

-    08.05.01     -
,  «     -

»  
 

 

    , 
 ,  ) 

 

 

 

_________________ /____________________/
    

.                       ( )                                                  ( . . .) 
 

«ИИИ»ИИИИИИИИИИИИИИИ20   .                 

 

                 . .  



70 

 7 

 

Manuscript copyright 

 

 

 

 

Ablitseva Alena Igorevna 

 

 

 

 

 

SIMULATION OF ICE FORMATIONS INTERACTION WITH OFFSHORE 

STRUCTURES IN ANSYS 

 

 

 

 

 

 

 

 

 

ABSTRACT 

 

MКЬЭОЫ’Ь ЭСОЬТЬ  
08.04.01 – Construction 

master program 

«OППЬСШЫО КЧН МШКЬЭКХ ОЧРТЧООЫТЧР» 

 

 

 

 

 

 

 

 

 

 

Vladivostok 

2017 

  



71 

TСОЬТЬ СКЬ ЛООЧ НШЧО ТЧ «FКЫ EКЬЭОЫЧ FОНОЫКХ UЧТЯОЫЬТЭв» («FEFU») ШЧ ЭСО SМСШШХ ШП 
Engineering on the Department Offshore and Structural Mechanics 

 

 

 

 

 

 

 

 

 

LОКНОЫ ШП ЦКЬЭОЫ’Ь ЩЫШРЫКЦ – Dr.Sci. in engineering, Professor, A. T. Bekker 

Scientific adviser – Dr.Sci. in engineering, Associate Professor, T. E. Uvarova  

Reviewer – Dr. Sci. in Physics and Mathematics, A. N. Chetirbotskiy 

 

 

 

 

 

 

 

Thesis defense will be June ____, 20____ at ____ on session of State Certification 

Commission in School of Engineering, FEFU (Vladivostok, Russkiy Island, FEFU 

campus, E-706) 

 

The thesis is available in Department Offshore and Structural Mechanics, School of 

Engineering, FEFU (Vladivostok, Russkiy Island, FEFU campus, E-916). 

Site _______________________ 

 

 

 

 

 

 

 

 
 

Secretary of State Examination Commission 

PhD, Associate Professor 

 
L. I. Sheveleva 

  



72 

GENERAL DESCRIPTION 

Timeliness of the topic. The wilderness of the Arctic has not remained intact this long due 

to strong legislation and good spatial planning practices  but rather because of its remoteness from 

ТЧНЮЬЭЫТКХ МОЧЭОЫЬ, ТЧКММОЬЬТЛТХТЭв…… 

Nowadays state of knowledge. Understanding of ice-structure interaction mechanisms re-

qЮТЫОЬ ФЧШаХОНРО ШП ПКТХЮЫО ЩЫШМОЬЬОЬ ЮЧНОЫ ЛШЭС СТРС КЧН ХШа МШЧПТЧОЦОЧЭ…… 

The aim and objectives. The aim of this study is to identify the main characteristics of ice 

field and create base of initial data for modeling ice field action in ANSYS using specifications 

ПЫШЦ ТМО МШЯОЫ…. 
For achieving this goal, following objectives must be managed: 

 Receive accurate mathematical model of ice load formation; 

 Analyze failure process of ice cover; 

 RОЯТОа ШП МШНЬ МКХМЮХКЭОН ТМО ХШКНЬ…… 

The object of research is the ice structure interaction. It cause by big problem of structure 

failure. The subject of research is ice like complex material which has a lot of properties depending 

to each other. 

The academic novelty. The theoretical basis for research is finite element method. Method-

ШХШРТМКХ ЛКЬТЬ ПШЫ ЫОЬОКЫМС ТЬ ПКТХЮЫО МЫТЭОЫТК…… 

Theoretic and practical relevance. Theoretical relevance is wording of the process ice 

structure interaction, creation of base of ice properties for using in ice structure interaction in the 

following.  

Practical relevance is during the design in Arctic conditions engineers need to process large 

value of information about ice loads beside of this difference codes calculate ice loads using differ-

ОЧЭ КЩЩЫШКМСОЬ КЧН ЦОЭСШНЬ. TСОЫО ТЬ ЧШ МШЦЦШЧ ШЩТЧТШЧ КЛШЮЭ ЛОСКЯТШЫ ШП ТМО ХТФО ЦКЭОЫТКХ……. 
Research techniques. In the process of scientific research the following research techniques 

аОЫО ЮЬОН: СТЬЭШЫТМКХ, НОЬМЫТЩЭТЯО КЧН МШЦЩКЫКЭТЯО ЦОЭСШНЬ……. 
The main states for defense: 

-Statistical relation of ice properties;  

-Ice properties data base using for calculation ice load; 

- Mathematical model of the ice field in the ANSYS program. 

Approbation. The main results of the master thesis were presented at the scientific-practical 

conference «ВШЮЧР ЩОШЩХО КЧН ЭСО ЬМТОЧЭТПТМ КЧН ЭОМСЧШХШРТМКХ ЩЫШРЫОЬЬ" КЭ 2015 КЧН 2016 вОКЫЬ, at 

the contest of scientific reports FEFU on English language at 2016 and 2017 years , at 3d interna-

ЭТШЧКХ МШЧПОЫОЧМО “PШХКЫ ЦОМСКЧТМ” КЭ 2016 вОКЫ, КЭ ЭСО ЬОЦТЧКЫЬ КЧН ЦООЭТЧРЬ ШП ЭСО CШКЬЭКХ EЧРi-

neering department.  

The thesis structure is _____ pages, ____ chapters, ____ pictures, ____ tables and ___ ap-

pendices. 
 

BASIC THESIS CONTENT 

Chapter 1 - “CХКЬЬТПТМКЭТШЧ ШП ТМО ХШКНЬ” НОЬМЫТЛОЬ НТППОЫОЧМОЬ ШП ТМО ХШКНЬ МКХМЮХКЭТЧР ПЫШЦ 
МШНОЬ, НОЬМЫТЛО ЦКТЧ ПКТХЮЫО ЦШНОЬ КЧН КЧКХвгОН ЭСТЬ ЩКЫКЦОЭОЫЬ ЭШ ПЮЭЮЫО ТМО ПТОХН ЦШНОХТЧР…….. 

Chapter 2 - “DОЬМЫТЩЭТШЧ ШП ТМО ЩЫШЩОЫЭТОЬ” НОЬМЫТЛОЬ ТМО ХТФО МШЦЩХОб ЦКЭОЫial. All proper-

ЭТОЬ ШП ТМО СКЯО РЫОКЭ ЦОКЧТЧР ЭШ КММЮЫКЭОХв МКХМЮХКЭТШЧ ШП ТМО ХШКН…….. 
Chapter 3 - “TСО ЛКЬТМ МШЧМОЩЭ ШП ЭСО FТЧТЭО EХОЦОЧЭ MОЭСШН (FEM)” НОЬМЫТЛО ЦОЭСШН ШП 

ПТЧТЭО ОХОЦОЧЭ ХТФО ЭСО ЦШЬЭ ЬЮТЭКЛХО ЭШ ТМО ПТОХН ЦШНОХТЧР….. 
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Chapter 4 - “CЫОКЭО NОа MКЭОЫТКХ ТЧ ANSВS TШШХЛШб” НОЬМЫТЛО ЦКТЧ ЩЫШЩОЫЭТОЬ ШП ТМО 
ПТОХН ЮЬТЧР ПШЫ ЦШНОХТЧР ТМО ЬЭЫЮМЭЮЫО ТЧЭОЫКМЭТШЧ…… 

Chapter 5 - “CКХМЮХКЭТШЧ” НОЬМЫТЛОЬ ЩЫШМОЬЬ ШП ЬОЭЭТЧР ЦКТЧ ЩЫШЩОЫЭТОЬ ШП ТМО, МКХМЮХКЭТЧР ТМО 
ПТОХН ТЧЭОЫКМЭТШЧ ТЧ ANSВS ЩЫШРЫКЦ…. 

 

CONCLUSION 

1. Based on the analysis of the current state of knowledge in the field of ... 

2. A method of evaluation is proposed .... 

3. Tested ... 

4. The model is improved .... The mathematical model is developed ... .. The technique is 

developed ...... The technique is implemented in the form of programs for graphical interpretation of 

the results of calculation of "Construction 3D" ...... .The main provisions of SP 38.13330.2012 are 

determined according to the definition of ice loads to calculation ...... 

5. Calculations are carried out ....... Verification of the calculation procedure is performed 

....... 

6. Numerical studies of mathematical models are carried out ...... The results of the numeri-

cal experiment are consistent with the studies of other authors, which confirms the operability of the 

software-computation complex ...... 

7. Recommendations for conducting laboratory tests are given ...... 

8. The developed complex of mathematical models and calculation programs ... will signifi-

cantly improve the reliability indicators and reduce the risk of MLP, which will have a positive ef-

fect on the life of hydrotechnical structures, as well as environmental safety of the offshore oil and 

gas fields Shelf of the Arctic and Far Eastern seas. The method allows to predict the durability of 

the structural elements and the system of measures for their current, medium and major repairs. 

 

PUBLICATIONS: 

1. Ablitseva, A.I. Methods of protection structures of the continental shelf installations from 

ice impacts / A.I. Ablitseva, GA Larionov, YM Kovalenko et al.// Proceedings of the I All-Russian 

Scientific Conference with international participation, December 2-4, 2014., № 1. S. 120-129. 

2. Ablitseva, A.I. Review of design solutions for the offshore development of hydrocarbon 

deposits on. Sakhalin / A.I. Ablitseva, G.A. Larionov, Y.M. Kovalenko et al.// Proceedings of the I 

All-Russian Scientific Conference with international participation, December 2-4, 2014., № 1. ЩЩ 
59-66. 

3. Ablitseva, A.I. Construction of offshore oil and gas platforms in the Arctic shelf / A.I. 

Ablitseva// Scientific Conf. FEFU "Youth and scientific and technological progress", April 2015. 
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4. Ablitseva, A.I. Factors affecting the choice of design offshore oil and gas installations on 

the shelf of freezing and non-freezing seas / A.I. Ablitseva, G.A. Larionov, Y.M. Kovalenko// News 

of science:. Proceedings of materials the international scientific conference. Czech Republic, Kar-
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6. Ablitseva, A.I. Methods of calculating ice loads on the offshore oil and gas platform in 
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ple and the scientific and technological progress", May-JЮЧО 2016. № 5 (8). ЩЩ 393-397 
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 1 -  ( / )   (%)     " " Д2Ж 

 I II III IV V|V, VII VIII IX X XI  | XII 

 1.0 1.2 1.8 3.2 4.8 6.9 9.7 10.6 8.2 4.7 2.4 1.4 

 75 75 76 77 82 83 83 85 85 77 75 77 

 

 1.8 -        4, 8, 10, 12, 15 /  

         

V, /  <4 >4 >8 >10 >12 >15 

 154 211 44 20 8 1 

        

V, /  <4 4-8 8-10 10-12 12-15 >15 

 154 167 24 12 7 1 
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