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real virtual reality of three-dimensional computer worlds, realized with the help 
of 3d modeling package 3ds Max , as well as impressive possibilities of the 
package, some of them found and used in the work, show that the ideas and 
principles of the package are firmly established. In the practice of modeling 
various objects and took here not the last place. 
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Successfully implemented infrastructure projects are the cornerstone of 

modern society and its vital activity. They increase the efficiency of states and the 
welfare of citizens, are a stimulating factor in economic development. Changes in 
infrastructure projects, programs and projects portfolios – are a set of predictable 
and unpredictable factors that influence the content and structure of planning 
projects, programs and portfolios of infrastructure projects, cause reactions and 
modify their behavior in the process of further planning and implementation. 
In turn, the modification of the content of infrastructure projects, programs and 
project portfolios is a behavioral response of the content to the impact of change. 
Based on the data of the system analysis of infrastructure projects, programs and 
project portfolios and using modeling tools, a model scheme of forming a 
modification factor of changes in the content of infrastructure projects, programs 
and project portfolios at the planning stage was developed (see Image 1).  
 
where Content (Ct) IPPo – content of the infrastructure projects portfolio;  
IPPo – infrastructure projects portfolio; Content (Ct) IPPo’ – modified content of 
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the infrastructure projects portfolio; IPPo’ – modified infrastructure projects 
portfolio; Content (Ct) IPPg – content of the infrastructure program of projects; 
IPPg – infrastructure program of projects; IPPgn – number of infrastructure 
programs of projects; Content (Ct) IPPg’ – modified content of the infrastructure 
program of projects; IPPg’ – modified infrastructure program of projects; IPPgn’ 
– number of modified infrastructure programs of projects; Content (Ct) IPPr – 
content of the infrastructure project; IPPr – infrastructure program of projects; 
IPPrn/ IPPrn+1 – number of infrastructure projects; Content (Ct) IPPr’ – 
modified content of the infrastructure project; IPPr’ – modified infrastructure 
project; IPPrn’/ IPPrn+1’ – number of modified infrastructure projects; Md1/ 
Md2/ Md3 – modification factors of changes in the content of infrastructure 
projects, programs and projects portfolio. 
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Image 1. Model of formation the modification factor of changes in the content of 
infrastructure projects, programs and projects portfolio at the planning stage 

 

Changes that occur at the level of the portfolio of infrastructure projects Lpo 
primarily affect the content of the project portfolio. They form a modification factor 
of changes Md1, which changes the structure of the portfolio, the parameters of 
resistance to the system of stability (portfolio hardens) and flexibility (portfolio learns 
to respond to changes with less consequences). Changes that occur at the level of the 
Lpg infrastructure project program affect the content of the project program. 
However, at this level, the impact of changes can occur before and after the impact of 
the modification factor changes Md2. This is based on the causal links between the 
infrastructure projects portfolio and the project program. It is logical that the direct 
impact of the modified infrastructure projects portfolio of CtIPPo’ on the modified 
content of CtIPPg(n)’ and the IPPgn’ infrastructure project program will have a 
positive impact on the planning of the structure and implementation parameters of 
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infrastructure projects. At the level of Lpr – the level of infrastructure projects, in 
addition to the impact of changes that accompany all infrastructure projects that are 
implemented in the context of programs and project portfolio, it is necessary to take 
into account their competition. Each project at this level is vulnerable to external 
factors of Md3 changes that accompany their modification. Accordingly, it should be 
noted that the direct impact of the modified program of infrastructure projects 
CtIPPg’ on the modified infrastructure projects IPPr(n,…,n+1)’ and their content 
CtIPPr(n,…,n+1)’ will have a positive impact on the planning process. 
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При роботі двотактного двигуна внутрішнього згоряння із резонато-

рною трубою необхідно, щоб зворотна хвиля вихлопних газів двигуна була 

б досить довгою і потужною, щоб потягнути за собою відпрацьовані гази, 

затягнути в камеру згоряння свіжу суміш і досягти випускного вікна – і все 

це до того, як воно знову закриється. Щоб досягти цього, в конструкції ви-

хлопної системи необхіден зворотний конус, що звужується. Чим крутіше 

він звужується, тим потужніший і коротший імпульс буде створений в тру-

бі.  Довгий і більш розтягнутий зворотній конус створить більш тривалий, 

але не такий потужний імпульс. Єдина проблема полягала в тому, що хвиля 

негативного тиску виявляється досить сильною, щоб витягнути свіжу суміш 

через випускне вікно і «виплюнути» її в атмосферу. 
Для цього в конструкції резонатора, на іншому його кінці, розміщено 

другий конус, який розширюється.  Завдяки цьому хвилі позитивного тиску 
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