
        
- ’  

  

      
31, . , , , 03037 

anait.daniyelyan@gmail.com, orcid.org/0000-0002-0185-8303 

. -  –   
   , 

   .  
   - ’   , 

       
   . 

   -
’    .   

   ’ -
  - ’ . -

    -
 ’  ,   

   ’  
 .       

       
  ’  -

 ( - ).    
 ,    
     -

      
 - ’ .     

 ,    -
  - ’ : -

  –    -
,     – 

   -
.     
    ’ -

  - ’ , -
      

,   .   -
      

 ,   
  .   

    ,  
   ,   

  –    
 .    

    , -
,       

  ,   
  -    -

 .    
     

      
   . 

 . - ’ ,  
,  , -

 ,  , -
.  

  

   -
     -

      
  – - . -

,      , 
    , -

-   .  -
      

 :    -
     -

,    
    -

 .  

  
   

  

    .  10.

85



 

 

   , 
    
  .   

   ’  -
      

 -     -
 .  -

    
’      -
.     -

’  . 
     -

 ,    
     -

.  

   

    -
  ,  

,  -   -
    

  - ’ .   -
     

     -
   - ’  [1-6]. 

  

’  -    
 ’     

 ,   -
   ,  

  .  
  -  

’    , -
    .  

  ,  
  ’ -  

 –   -
  -  ’ .  

    
  ’ ,    

    -
.    ’  -

,   , -
    . 
,    , 

    
   .  

   -
 -  ’   ( . 

1 ).  

) ) 

.1.     '  :  
 –     -  '    ; 
 –     - ' . 

Fig.1. System hierarchical models of the formation of architectural objects: 
 – system hierarchical model of forming of any object of architecture and design;  – system hierar-

chical model of the formation of eco-objects. 
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. 2.        ’ -
  - ’  

Table 2. Correspondence of geometric means and compositional methods of creating a three-dimensional 
model of eco-objects 

 / 
 / 

 / / 
  
 

  
/ / 

.3.       .    
 –  .  

 : 

 
– ,      ,    -

. 
Fig.3. Combinatorial model with examples from design practice. Comparison of features: form-forming 

concept – geometric methods of its realization. 
Legend: 

– combination, that does not exist in design practice, but is possible to use.
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Fig.4. Combinatorial models of analysis and generation of design solutions for eco-objects. Comparison of 

features: form-forming concept – geometric methods of its realization. 
Legend: 

– the most common combination of features in design practice;

– combination, that is used in design practice;

– combination, that does not exist in design practice, but is possible to use
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.5.        - '     
 .     –  - .  

 : 

 
– ,      ,    -

. 
Fig.5. Combinatorial models of analysis and generation of design solutions for eco-objects with examples 

from design practice. Comparison of features: geometric methods of modeling - a compositional 
method. 
Legend: 

– combination, that does not exist in design practice, but is possible to use.
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Fig.6. Combinatorial models of analysis and generation of design solutions for eco-objects. Comparison of 

features: geometric methods of modeling - a compositional method. 
Legend: 

– the most common combination of features in design practice;

– combination, that is used in design practice;

– combination, that does not exist in design practice, but is possible to use
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Combinatorial models for analysis and 
generation of eco-objects geometry 

Anait Daniielian 

Summary. Eco-architecture is a relatively 
young trend of designing and it is developing 
precipitously. There is no systematic approach to 
the eco-objects design, because there is a lack of a 
theoretical base and the commonly accepted glos-
sary. The process of geometric modeling of eco-
objects is studied indirectly. The paper examines 
the process of space-spatial modeling of eco-
objects. The following are the system hierarchical 
models of the formation of objects of architecture, 
the principal difference between geometric model-
ing of objects of the eco type is determined. In the 
work introduced and formulated the concept of 
form-creative concept and its role in the process 
of form-formation of objects of eco-architecture 
(eco-design). After analysis of project materials, it 
was systematized and the data bank was created. 
On that basis combinatorial models of analysis 
and generation of design solutions for eco-objects 
were obtained. To do this, the features that deter-
mine the process of geometric modeling of the 
eco-object are mapped in pairs: the form-forming 
concept and a geometric methods of its realiza-
tion, a geometric methods of shape modeling - a 
compositional method of architectural design. On 
the basis of combinatorial models it is possible to 
create a new type of space-spatial solution of eco-
object geometry, applying in the process of geo-
metric modeling a pair of signs that have not been 
used up to now. Having such combinatorial mod-
els we can not only generate a new types of eco-
objects geometry, but also receive different ana-
lytical information. The tables of comparison of 
pairs of signs, not used in the design practice, but 
possible for application, are given. The expedien-
cy of the application of this or that concept, the 
universality of the means of its realization has 
been analyzed. 

Keywords. Eco-object, form-forming concept, 
concept of functioning, geometric method, com-
positional method, form-creation. 
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