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Abstract: As a result of undertaken studies new conception of management is worked 
out by designer preproduction of electronic vehicles, leaning against single informative space 
of arrangement of electronic vehicle, operative management designer preproduction and con-
trol system by the resources of enterprise, allowing to promote management efficiency de-
signer preproduction of electronic vehicles. 
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Introduction 
The offered conception of management embraces the next stages of creation 

of electronic vehicle designer preproduction of electronic vehicles : arrangement, 
constructing, preproduction, test and directly production of preproduction model of 
good [1, 3 - 5]. 

The feature of the offered conception of management of designer preproduc-
tion of electronic vehicles is that, leaning against single informative space of ar-
rangement of electronic vehicle, operative management designer preproduction and 
control system by the resources of enterprise, a cost and prime price of preproduc-
tion model of electronic vehicle cutout is arrived at; reduction of terms of produc-
ting of new electronic vehicles; the competitiveness of enterprise rises at upgrading 
of electronic vehicles, reliability, oscillation and resonant stability [2, 6, 14]. 

An achievement such of results is maybe by means of application of the de-
veloped system of support of making decision, realizing a management the systems 
of arrangement and designer preproduction and their cooperation in single informa-
tive space, that changes maintenance of designer preproduction in a root, orients a 
management arrangement of electronic vehicle on the resources of enterprise, pro-
viding management efficiency designer preproduction on the whole [5, 8, 16]. 

Objects and problems 
For realization of management conception it is necessary designer preproduc-

tion of electronic vehicles without the changes of technical equipped of production 
on the whole to modernize control system only. It is necessary to work out the sys-
tem of support of making decision, providing with a managing personnel facilities, 
methods and instruments, providing possibility to realize the offered conception 
of management [7 – 11, 15]. 

For an enterprise - producer of electronic vehicles there is providing of ma-
nagement efficiency, including minimization of material production inputs new 
good or good with the parameters of quality and reliability, excelling analogues, 
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reduction of duration of process of production etc., maybe by the decision of ma-
nagement task exactly designer preproduction by means of choice of arrangement, 
parameters and properties of producible block of electronic vehicle(exactly as the 
completed structurally executed good). 

The conceptual model of the automated management of designer preproduc-
tion of electronic vehicles looks like, brought around to a fig. 1. The designer pre-
production implies producing of pre-production model of good with the parameters 
of quality, excelling analogues on condition of cost and unit cost cut out and reduc-
tion of terms of producing of good [16 - 19]. 

By analogy with existent classification of CASS of planning, making, tests of 
and other, the functions of components of the developed system of support of ma-
king decision of designer preproduction of electronic vehicles are analogical to the 
functions of ERP -, MES -, PDM - systems, applied on the enterprises of instru-
ment-making industry [12, 20]. Application of the functions realized in the deve-
loped system of support of making decision analogical to the functions executable 
PDM - by the system, provides integration of data about arrangement of electronic 
vehicle, got as a result of planning and design. The constituent of the developed 
system of support of making decision of designer preproduction, realizing the func-
tions of PDM, are the systems, executes a management data about electronic ve-
hicles, including the design of electronic vehicle as an object of designer prepro-
duction and management by arrangement of electronic vehicle [13 - 15]. 
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tion of electronic vehicles 

SSMD DPP EV

Functions of PDM - systems 

Management by data about 
electronic vehicles 

 
Design of electronic vehicles 
and constituents 
Realization experimental re-
searches on unknown parameters 
Management by arrangement of 
electronic vehicles 
Management by arrangement of 
model elements of replacement 
Choice of types and parameters 
of the systems of vibroisolation 

Functions of ERP - systems 

Management by resources 

 

Management by mutual relations 
with customers 
Planning of indexes of manage-
ment of designer preproduction 
Determination and research of 
efficiency of management of de-
signer preproduction 
Management by projects 

Functions of MES - systems

Operative management designer pre-
production of electronic vehicles 

Forming of sequence and mainte-
nance (scenarios) of managing 
influences of designer preproduc-
tion. 
Control of providing of efficiency 
of management of designer pre-
production of electronic vehicles 
Manual supervision of designer 
preproduction

Data about electronic vehicles 
Changes 

Data about clients 
Brief-case of orders 

Plans 
Managements given 
about the maximum 
value of efficiency

On-line data about man-
aging influences of ar-
rangement of electronic 
vehicle

Technical documentation
Data about electronic 
vehicles 
Changes 

On-line data about de-
signer preproduction of 
electronic vehicles 

 

Fig. 1. Conceptual model of the automated management  
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Functions of MES - the systems in the developed system of support of making 
decision of designer preproduction of electronic vehicles suppose implementation 
of operative management designer preproduction of electronic vehicles on the basis 
of generated by the system of support of making decision of management scenarios 
realizing optimal maintenance and sequences of operations of arrangement on con-
dition of observance of condition of management efficiency designer preproduction 
on the whole [14]. 

The constituent of the developed system of support of making decision of de-
signer preproduction, realizing the functions of ERP, are the systems, organizes in-
terrelation with the customer of company-producer of electronic vehicles, mana-
gement by the developed projects and determines the possible size of management 
efficiency designer preproduction of electronic vehicles, that will allow to the com-
pany to produce competitive good, save the markets of sale and get a profit at 
minimum material production inputs preproduction model of good. 

The developed system of support of making decision of designer preproduc-
tion of electronic vehicles supposes an association and active cooperation of func-
tions of the examined systems with the purpose of achievement of the required 
properties, quality, reliability, to resonant and oscillation stability of electronic ve-
hicles on condition of minimization materially - technical production inputs, 
achievement of cost expended on retraining and in-plant training of personnel ef-
fectiveness, expenses on consultative services of experts etc. 

The system of support of making decision designer preproduction of elec-
tronic vehicles supposes implementation of functions of design of electronic ve-
hicle taking into account setting and supposed external environments with the pur-
pose of receipt of great number of effective decisions on a management by 
arrangement of electronic vehicle for the achievement of the required parameters of 
quality, reliability, oscillation and resonant stability of electronic vehicles. Realiza-
tion of similar arrangement is possible by the managing affecting of designer pre-
production, providing the achievement of financial viability of production of pre-
production model of good, exception of tests, returns, revision of good, reduction 
of time, material production inputs and formalizations of knowledge and expe-
rience of experts. 

In the conceptual model of the automated management the designer prepro-
duction of electronic vehicles is distinguish next basic essence: management effi-
ciency designer preproduction, electronic vehicle, model element of replacement. 
Every type of essence at the construction of conceptual model appears as a separate 
rectangle with the name inwardly, thus the dependent types of essences are repre-
sented in a double scope. 

The attributes of essence appear as ellipses with the name of the attributes 
connected by a continuous line with corresponding essence (or by a relation). Every 
type of relation is shown as a rhombus with the name of relation inwardly. Thus a 
rhombus is surrounded by a double line, if a relation is set between a dependent 
type to essence, from existence of that it is in dependence. The separate elements of 
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diagram unite continuous lines (determined raising of management task designer 
preproduction of electronic vehicles) or dotted lines (stochastic raising of manage-
ment task). Because connections(relations) of corresponding types of essence are 
not binary, therefore they are connected by no directional ribs. 

It should be noted that for a management the designer preproduction of elec-
tronic vehicle is examine the technical and economic indexes of management 
(management efficiency) and stochastically up-diffused selections of managing in-
fluences, divided by teaching and verification for formalization of management 
process. 

The conceptual model of management efficiency is brought designer prepro-
duction of electronic vehicle around to a fig. 2. On a fig. 2 the attributes of essence 
are not shown, because we deal with a management designer preproduction of elec-
tronic vehicle a few levels of organization are distinguished in that, each of that 
includes elements from different levels, therefore in detail relations are explained 
in description to the conceptual model of the system of support of making decision. 
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Fig. 2. Conceptual model of management efficiency  
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Here it should be noted that for a management the designer preproduction of 
electronic vehicle is examine the technical and economic indexes of management 
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(management efficiency) and stochastically up-diffused selections of managing in-
fluences, divided by teaching and verification for formalization of management 
process. 

Management process implementation of certain sequence and maintenance of 
the managing influences sent both to arrangement of electronic vehicle implies de-
signer preproduction of electronic vehicles and operative management by a person-
nel and resources of enterprise. 

Thus, both for modern firms  - producers of domestic electronic technique and 
for scientific and production enterprises airplane and rocket productions, a man-
agement process has identical procedure leaning against subjective presentations 
and skills of personnel in this area designer preproduction of pre-production model 
of good. 

The unstructured and semistructured multicriterion tasks decide by means of 
the developed system of support of making decision of designer preproduction of 
electronic vehicles. The decision of the examined multicriterion tasks will allow 
not only to improve quality, reliability, resonant and oscillation stability of elec-
tronic vehicles, but also to provide financial viability of production of pre-
production model of good, eliminate tests, returns on the revision of good, to 
shorten time, material production inputs and formalized knowledge and experience 
of experts [15]. 

In the examined automated management [16] subsystems are distinguished: 
creations of preliminary character of good, implementation of design of object of 
designer preproduction, realizations of experimental researches on authentication 
and research of failing parameters, estimation of quality, reliability, oscillation and 
resonant stability of electronic vehicle, estimations of management efficiency de-
signer preproduction of electronic vehicles, system of support of making decision, 
including the subsystems of receipt and treatment of knowledge. 

It should be noted that each of them is fully independent and universal for the 
different sort of tasks, and also each of subsystems is characterized the high degree 
of no interaction, that allows to realize the different variants of the parallel includ-
ing of components of the system and organize an interface for a few users with the 
simultaneous processing of data. 

Examining the computer integrated production of electronic vehicles, charac-
terized by the high degree of automation and application of computer-aided de-
signs, it should be noted that, the object of designer preproduction is characterized 
repetition, concurrent execution of operations of arrangement and constructing, dif-
ficult internal organization. 

On an electronic vehicle as an object of designer preproduction is laid on row 
of requirements on the parameters of quality, reliability, oscillation and resonant 
stability, it is here necessary to execute the requirements of financial viability and 
management efficiency designer preproduction, characteristic for the electronic ve-
hicles of the different setting and external environments. All requirements, touching 
both arrangement and properties of electronic vehicle and management efficiency 
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designer preproduction of electronic vehicle, must be realized in developed system 
of support of making decision [15]. 

It should be noted presence and variants of differentiation of the developed 
system of support of making decision and degree of her use for different on pur-
pose and to composition of objects of designer preproduction. 

In the process of functioning the system of support of making decision carries 
out: 

‒ Ground of necessity of initializing of management process; 
‒ Task of type of object; 
‒ Choice of setting of object; 
‒ Analysis of external environments; 
‒ Prognostication of the possible states of object by means of probabilistic 

criterion leaning against the base of knowledge and rule of support of making deci-
sion; 

‒ Maps the state of object to his components and vice versa; 
‒ Offers methodologies of upgrading, reliability, resonant and oscillation 

stability of electronic vehicle by means of the offered criteria of arrangement of 
block of electronic vehicle and constituents; 

‒ Provides the selection of instruments of mathematical design; 
‒ Contains explanations about that, how to work with the instruments of 

mathematical design; 
‒ Identifies the unknown parameters of mathematical models by realization 

of experimental researches on a corresponding chart, methodology of the pro-
grammatic and technical providing of experiments; 

‒ By means of the worked out criterion of management quality the designer 
preproduction of electronic vehicles (management efficiency) is watch rationality 
made alteration in a management designer preproduction of electronic vehicle and 
their influence is determined on the technical and economic indexes of manage-
ment on the whole; 

‒ Provides subsequent treatment of control program for a technological 
equipment, tuned to the same not only under a corresponding technological equip-
ment but also under quality parameters, reliability, oscillation and resonant stability 
of electronic vehicle. 

On the other hand this single cycle of management is mapped to some asso-
ciation of making electronic vehicles, subject to strict hierarchicalness, being with 
each other in different conceptual relations. It does not allow to talk about possibi-
lity of successive implementation of each of operations above some certain object, 
and supposes the presence of possibility of application of separate operation on the 
package(great number) of objects or great number of operations on one object, not 
except possibility of the simultaneous processing of great number of objects. 

In the offered conception of management it is assumed designer prepro-
duction, that the type of object for that make an electronic vehicle determines not 
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only external environments but also possibility of bringing of modifications in a 
management his designer preproduction( management effect), assuming variations 
of technical and economic indexes and some variations on speed implementations 
of designer preproduction. The base of knowledge and mechanism of receipt of de-
cision are related to setting of object and object of exploitation, determined by 
the probabilistic criterion of management efficiency, that systematizes knowledge 
of experts and experience of specialists engaging in the problem of upgrading and 
reliability of electronic vehicles. 

The variants of terms are possible exploitations that is taken into account in 
the mathematical model of object, that gives universality in-process designer pre-
production the offered management. There is transformation of indexes of quality, 
reliability, to oscillation and resonant stability of electronic vehicle depending on 
the results of design on the basis of criteria of arrangement of object of designer 
preproduction. At changing of mathematical model of electronic vehicle manage-
ment methodology is applicable designer preproduction either for other external 
environments or for other objects. 

The hierarchy of the prospected objects of designer preproduction is charac-
terized encapsulation, when the elements of subsequent levels consist of great 
number of elements of previous levels. Such the organization is possible for diffe-
rent objects, what universality of the offered algorithm allows to mark and to re-
flect his principles on a management by other systems. 

Requirements to instrumental part are conditioned by realization of mathe-
matical model as a complex of programmatic and technical facilities, supporting a 
receipt and transformation of informative character of electronic vehicle in accor-
dance with the criteria of his arrangement. Also the distinguishing feature of in-
strumental part is methodology plugging in the arsenal of tools of the experimental 
setting equipped by rigging for authentication of failing parameters of object of de-
signer preproduction. 

A return to the management is needed designer preproduction, because virtual 
building on in form system of support of making decision, including designing 
complexes, brings in some changes in a structure and parameters of electronic ve-
hicle, that must be passed on a management by designer preproduction and to 
watch rationality made alteration on the criterion of management quality designer 
preproduction of electronic vehicles (management effect). 

A single algorithm taking into account all these facts differs in large universa-
lity and flexibility, because allows to reform on control system designer preproduc-
tion of any electronic vehicles without depending on their informative filling. 

In respect of task of type of object, then it the simplified enough classification 
and scientific and practical interest here present not classification, and standing af-
ter it components of probabilistic criterion of management efficiency. The values of 
components of probabilistic criterion are identified in the process of educating 
of the system of support of making decision determine, take into account and visu-
alize the base of knowledge of probabilistic descriptions of frequencies of refuses, 
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reasons of refuses, influencing active factors and correlation of technical and economic 
parameters for a management designer preproduction for the certain type of elec-
tronic vehicle and external environments. 

The automated management designer preproduction of electronic vehicles is 
based mainly on dialogue instructions acting on behalf of accepting decision. In or-
der that realization of such possibility took place, it is necessary to supply a person, 
a decision-making, by instruments, allowing to get, process and analyze informa-
tion, and mechanism, for preparation of decision-making. To that end it is neces-
sary to build the row of informative, programmatic, technical and intellectual sub-
systems of the developed system of support of making decision of designer 
preproduction of electronic vehicles. 

Management process implementation of certain sequence and maintenance 
of the managing influences sent both to arrangement of electronic vehicle implies 
designer preproduction of electronic vehicles and operative management by a per-
sonnel and resources of enterprise. Thus, both for the modern firms of producers 
of domestic electronic technique and for scientific and productive enterprises 
airplane and rocket productions, a management process has identical procedure 
leaning against subjective presentations and skills of personnel in this area designer 
preproduction of pre-production model of good [16, 19, 20]. 

The unstructured and semi structured multicriterion tasks decide by means of 
the developed system of support of making decision of designer preproduction of 
electronic vehicles. The decision of the examined multicriterion tasks will allow 
not only to improve quality, reliability, resonant and oscillation stability of elec-
tronic vehicles, but also to provide financial viability of production of pre-
production model of good, eliminate tests, returns on the revision of good, to 
shorten time, material production inputs and to build an algorithm knowledge and 
experience of experts. 

Integration of the developed system of support of making decision is arrived 
at by implementation of row of functions of the systems of production of electronic 
vehicles, presenting the results of modulating, arrangement and management designer 
preproduction as data, mechanisms of processing of data and receipt of knowledge 
making the base of knowledge of the system of support of making decision. 

The managing affecting process of designer preproduction acts from outside, 
in particular on behalf of decision making, in order to ratify the offered scenarios of 
managing influences of arrangement of electronic vehicle, corresponding to the 
condition of management efficiency designer preproduction. In a fundamental chart 
the variant of the use of the developed system of support of making decision is en-
visaged also for the design of electronic vehicles of the different setting and exter-
nal environments with the use of the experimental setting for research of failing pa-
rameters or additional research of electronic vehicle and constituents. 

The offered fundamental chart of the system of support of making decision 
of designer preproduction of electronic vehicles will realize the mechanism of edu-
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cating of the system of support of making decision, sent to adaptation of scenarios 
of achievement of necessary parameters, properties and arrangement of electronic 
vehicle under the existent terms of financial viability of production and correspond-
ing technical and economic indexes of making of pre-production model of elec-
tronic vehicle. 

Facial, decision making as the making developed system of support of making 
decision, it is necessary to distinguish the row of functions: 

‒ preparation of information; 
‒ input of information; 
‒ implementation of design; 
‒ preparation and input of information in the system of support of decision-

making; 
‒ analysis of the results got from the system of support of making decision; 
‒ implementation of directive management directly designer preproduction 

of electronic vehicle, including of necessity executions of the given out recommen-
dations. 

For the decision of existent productive situations it is necessary formally 
to describe the actions of face of decision making, consisting in that his activity 
is presented by the task of great numbers of requests for implementation: designs, 
arrangements, operative management designer preproduction, research of manage-
ment efficiency [14, 17 - 20]. 

Query on behalf of decision making can touch implementation of design, task 
of preliminary variant of arrangement, research of resources of enterprise on ma-
king of pre-production model of good and their variation. 

Person an accepting decision, leaning against subjective knowledge and ex-
perience, can obtain the certain indexes of efficiency for some period of time and 
amount of heuristic iterations, however the developed system of support of making 
decision, leaning against the mechanisms of educating and multicriterion optimi-
zation, allows to bring down expenses and prime price of pre-production model 
of electronic vehicle; to reduce the terms of producing of new electronic vehicles; 
to promote the competitiveness of enterprise at upgrading of electronic vehicles, 
reliability, oscillation and resonant stability; to economize the facilities expended 
on retraining and in-plant training of personnel, expenses on consultative services 
of experts etc. 

On results a design the system of support of making decision forms the com-
ponents of criteria of arrangement of electronic vehicles, on results processing of 
statistical data are criteria of arrangement, on the basis of questioning of experts, 
from literary sources and statistics are management scenarios designer preproduc-
tion, coming from the analysis of technical and economic, skilled and other of in-
dexes of production of electronic vehicles is management efficiency. Synthesizes 
all these indexes, the system of support of making decision prospects and proc-
esses, preparing information facial decision making [14 - 16]. 

Except the functions of search of optimal scenarios of achievement of the re-
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quired parameters of quality, reliability, to oscillation and resonant stability of elec-
tronic vehicle in the process of designer preproduction the offered system of support 
of making decision, both produces variants and adapts existing before methodolo-
gies oscillation, shock and other variants of defense of electronic vehicles from ex-
ternal influences to the existent economic terms and market mechanisms of devel-
opment of production of electronic vehicles. 

Similar family systematization is possible by means of statistical treatment of 
results of the expert questioning, formalization of procedure of management and 
forming of case frames for the certain types of electronic vehicles. Introduction of 
the offered innovations in the existent chart of management of designer preproduc-
tion of electronic vehicles will give an opportunity to tune the prospected manage-
ment under the certain setting of the produced good and condition of exploitation, 
to attain optimal combinations of economic and administrative parameters of man-
agement designer preproduction of electronic vehicles. 

For the achievement of the put aim it is necessary to organize questioning of 
experts concerning the estimations of priorities of results of application of the of-
fered methodology of management of designer preproduction for different objects 
with subsequent statistical treatment of results of questioning. It is also necessary to 
estimate adequacy of the got experimental data, define priorities of parameters and 
their functional intercommunications and on them to produce the analysis of the got 
results with organization of feed-back for the estimation of efficiency of manage-
ment of designer preproduction of electronic vehicles. As a method of decision of 
this task the method of analysis of hierarchies is applied. 

Integration of the developed system of support of making decision is arrived at by 
implementation of row of functions of the systems of production of electronic vehicles, 
presenting the results of modulating, arrangement and management designer preproduc-
tion as data, mechanisms of processing of data and receipt of knowledge making the 
base of knowledge of the system of support of making decision [14 - 16]. 

The managing affecting process of designer preproduction acts from outside, 
in particular on behalf of decision making, in order to ratify the offered scenarios of 
managing influences of arrangement of electronic vehicle, corresponding to the 
condition of management efficiency designer preproduction. In a fundamental chart 
the variant of the use of the developed system of support of making decision is en-
visaged also for the design of electronic vehicles of the different setting and exter-
nal environments with the use of the experimental setting for research of failing pa-
rameters or additional research of electronic vehicle and constituents. 

The offered fundamental chart of the system of support of making decision of 
designer preproduction of electronic vehicles will realize the mechanism of educating 
of the system of support of making decision, sent to adaptation of scenarios of 
achievement of necessary parameters, properties and arrangement of electronic vehicle 
under the existent terms of financial viability of production and corresponding techni-
cal and economic indexes of making of pre-production model of electronic vehicle. 
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Conclusions 
1. New conception of management is worked out by designer preproduction 

of electronic vehicles, leaning against single informative space of arrangement 
of electronic vehicle, operative management designer preproduction and control 
system by the resources of enterprise, allowing to promote management efficiency 
designer preproduction of electronic vehicles. 

2. First it offers to examine designer preproduction of electronic vehicles as 
system determined and stochastic constituents, allowing depending on setting of ob-
ject of designer preproduction to determine management scenarios for the achieve-
ment of the required parameters and arrangement of electronic vehicles. 

3. Decision of stochastic task of management the receipt of functional de-
pendences supposes designer preproduction for research of management efficiency 
including quality and amount of management cycles, allows to optimize the techni-
cal and economic and administrative indexes of management, that it is necessary to 
realize supports of making decision in the developed system. 

4. The worked out conceptual model of the system of support of making decision, 
leaning against single informative space of arrangement of electronic vehicle, operative 
management designer preproduction and control system by the resources of enterprise, 
allows to provide the required properties, quality, reliability, resonant and oscillation 
stability of electronic vehicles on condition of minimization of material and technical 
production inputs, achievement of cost expended on retraining and on effectiveness. 

5. Worked out informative and algorithmic providing of management, includ-
ing the criteria of arrangement and management quality designer preproductionof 
electronic vehicles, designer preproduction of electronic vehicles, it is necessary to 
realize supports of making decision in the developed system. 

6. Worked out algorithms of management designer preproduction, choice of types 
of objects and construction of model of electronic vehicle, including the stages arrange-
ments, constructing, preproduction and tests of electronic vehicle, support intercommu-
nication with the experimental setting with the corresponding rigging, allow to get fail-
ing information about the object of designer preproduction and estimate his parameters 
and arrangement without producing of pre-production model of good. 

References  
1. Aglietti G.S. 1999.: Development of the MiniSILTM Structural design / G.S. Aglietti, 

A. Wicks, A.J.Barrington-Brown // Journal of Aerospace Engineering. - Vol 213 part G. -  
pp. 255-263. - ISSN 0954-4100. 

2. Aglietti G.S. 2002.: A Lighter Enclosure for Electronics for Space Applications / 
G.S. Aglietti //Journal of Aerospace Engineering. -  part G, Vol. 216-3. – pp. 131-142. 

3. Basu K. 1992.: Soft sets: an ordinal formulation of vagueness with some applica-
tions to the theory of choice/ K.Basu, R.Deb, P.K.Pattanaik // Fuzzy Sets and Systems. – 
№45. – Р. 45 – 58. 

4. Ivakhnenko А.G. 1985.: Samoorganyzatsyya of the forecasting systems / А.G. 
Ivakhnenko, I.F. Мyuller. − Kyiv: Technique, 1985. − 223. (in Russian) 

5. Jampolskyy L.S. 2005.: Flexible computerized systems: planning, design and man-
agement / L.S. Jampolskyy, P.P. Melnychuk, B.B. Samotokin, М.М. Polishuk, М.М. Тkach, 
К.B. Оstapchenko, О.І. Lisovichenko.- Shytomyr: SNТU, - 680 P. + CD. (in Russian) 



Міжвідомчий науково-технічний збірник «Адаптивні системи автоматичного управління» № 1’ (34) 2019 
 

ISSN 1560-8956 124 

6. La Malfa S. 2000.: Use of a Dynamic Absorber in the case of a Vibrating Printed 
Circuit Board of Complicated Boundary Shape / S.La Malfa, P.A.A.Laura, C.A.Rossit, 
O.Alvarez // Journal of Sound and Vibration. -  Vol. 230(3). -pp.721-724. 

7. Laura P.A.A. 1995.: Dynamic Stiffening of a Printed Circuit Board / P.A.A.Laura, 
L.Ercoli, and.,// Acustica. - Vol. 81. – pp. 196-197. 

8. Lim G.H. 1999.: Effect of Edge and Internal Point Support of a Printed Circuit 
Board Under Vibration/ G.H.Lim, J.H.Ong, J.E.T.Penny // ASME Journal of Electronic Pack-
aging. – Vol. 121, №2. - pp. 122-126. 

9. Ong J.H. 2000.: Simple Technique for Maximising the Fundamental Frequency of 
Vibrating Structures/ J.H. Ong, Lim G.H. // ASME Journal of Electronic Packaging. - No 4, 
Vol. 122. - pp. 341-349. 

10. Royzman V. 2001.: The dynamic effects and shocks in electronics / V. Royzman, 
E. Nester // Experience of designing and application of cad systems in microelectronics. 6th 
International Conference of CADSM 2001, FEB 12-17. – Р. 256-259. 

11. Saaty Т. 1993.: Decision-making. Method of analysis of hierarchies / Т. Saaty. – 
М.: Radio and svyaz, 1993. – 320. (in Russian) 

12. Saaty Thomas L. 1990.: Eigenweinghtor an logarithmic lease sguares/ Thomas L. 
Saaty // Eur. J. Oper. Res. –- V. 48, № 1. - 156-160. (in Russian) 

13. Saaty T.L. 1990.: Multicriteria Decision Making. The Analytic Hierarchy Process: 
Planning, Priority Setting, Resource Allocation/ Thomas L. Saaty. – University of Pittsburgh, - 359. 
(in Russian) 

14. Smoliy V.N. 2006.: Automation of processes of production of blocks 
of electronic vehicles: Monographija. – Lugansk: East Ukrainian National University named 
after V.Dal. – 124. ((in Ukrainian). 

15. Smoliy V.N. 2010.: Case frame by production of electronic vehicle of military pur-
pose // Scientific Papers of Donetsk National Technical University. Series «Informatics, Cyber-
netics and Computer Science» (ІCCS - 2010). – Donetsk: DNTU. - Issue 11( 164) – 188 - 193 . 
(in Ukrainian) 

16. Smoliy V.N. 2010: Hierarchy of criteria in the operations managementof electronic ve-
hicles / V.N. Smoliy // Praci Lugansk Branch of InternationalInformatization Academy. – Lugansk: 
East Ukrainian National University named after V.Dal. – №1(21). - 64 - 69. (in Ukrainian) 

17. Steinberg D.S. 2000.: Vibration Analysis for Electronic Equipment. - John Wiley 
&Sons. 

18. Suhir E. 2000.: Predicted Fundamental Frequency of Vibration of a Heavy Elec-
tronic Component Mounted on a Printed Circuit Board / E. Suhir // ASME Journal of Elec-
tronic Packaging. – Vol. 122, No 1. - pp. 3-5. 

19. Valiani A. 2002.: Case Study: Malpasset Dam-Break Simulation using a Two-
Dimensional Finite Volume Method/ A.Valiani, V.Caleffi, A.Zanni// Journal of Hydraulic 
Engineering. – May,– Vol.128, №. 5. – P. 460-472. 

20. Ulshin V.A. 2011: Automated management by designer preparation of production 
of electronic vehicles/ Vitaly Ulshin, Victoria Smoliy // TEKA Kom. Mot. I Energ. Roln. - 
11A. - 276 – 281. 

21. Ulshin V.A. 2011.: Case-based reasoning method for diagnostic decision support 
system of bridge cranes/ Vitaly Ulshin, Sergey Klimchuk // TEKA Kom. Mot. I Energ. Roln. - 
11A. - 266 – 275. 

22. Wong T.-L. 1999.: Experimental Modal Analysis and Dynamics Response Predic-
tion of PC Boards With Surface Mounted Electronic Components / T.-L. Wong, K.K.Stevens, 
G. Wang // ASME Journal of Electronic Packaging. – Vol. 113. - pp. 244-249. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



 
 
    
   HistoryItem_V1
   InsertBlanks
        
     Where: before current page
     Number of pages: 2
     Page size: same as current
      

        
     D:20190711120603
      

        
     Blanks
     Always
     2
     1
            
       D:20180918122136
       841.8898
       a4
       Blank
       595.2756
          

     1
     Tall
     748
     168
    
     0
     1
     1
            
       CurrentAVDoc
          

     SameAsCur
     BeforeCur
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     0
     2
      

   1
  

 HistoryList_V1
 qi2base





