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Component simulation of forthcoming bench and flight testing on the 
stage of flying vehicle designing allows to increase efficiency of full-scale 
test as well as to define optimal design parameters more precisely. 

Application of numerical methodology in helicopter designing requires 
unification of several groups of complex problems (growing capacities of the 
COMPUTER is taken into account). Some of them are the following: 

- the problems of aerodynamic load determination at subsonic and 
supersonic flow; 
- the problems of statics (as a special case of dynamic system motion 

problems) on determination of design components intense condition 
at big and small displacement; 

- the problems of complex dynamic system motion taking into 
account physical properties of it’s components; 

- the problems of optimal design parameters research. 
The methods of design analysis of mechanical systems are considered 

in this paper. The methods suggested are based on the unification of several 
groups of numerical design problems while solving the problems of statics 
and mechanical system motion under the influence of external forces. 
Analysis of constructions made of composite materials, light rotorcraft 
control system mechanisms are given as examples. Opportunities of 
application of nonlinear-problems solution at the early stages of flying 
vehicles design are considered. 
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Construction of the algorithms of design problems solution is based on 
the mixed application of calculation software of Russian and foreign 
developments. 
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