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AUTOMATED RECOGNITION SYSTEM OF PARAMETERS 
OF TECHNICAL CONDITIONS MECHANISMS 

AGRICULTURAL MACHINERY 
 

V. Voytyuk, L. Titova, O. Nadtochy, I. Rogovskii 
 

Summary 
The model of recognition of the image of the healthy and faulty 

States at CPG wmrootmenu the diagnosis. For the model used data 
from the relative amplitude and phase of emergence of a kick in the 
CPG Modeling was carried out in MathCAD 15. 
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FREE-PISTON ENGINE-AND-HYDRAULIC PUMP 
 

A. Golovchuk 
 

Summary 
There is currently ever-growing range of products with extensive 

adoption of hydraulics in all engineering industries. Government pro-
grams concerning the development of more cost-effective and less met-
al-intensive machines enable and necessitate creation of a new type of 
mobile vehicles with the continuously variable hydraulic transmission. 
We suggested the use of engine of the free-piston type, since it is more 
cost-effective and less metal-intensive as compared with the internal 
combustion engines of crank type. The use of free-piston engines-and-
hydraulic pumps as power-transmission plants of power vehicles (di-
esel locomotives, combine harvester, tractors, cars and other mobile 
and stationary power installations) with the continuously variable 
transmissions allows cost effectiveness improvement and reduction in 
metal consumption of these vehicles.For the time being, free-piston en-
gines are only used as gas generators and diesel-compressors, and the 
hydrostatic transmission is currently combined with the conventional 
heat engine which drived the hydraulic pumps.  The use of the free-
piston engine enables creation of high-efficiency hydraulic transmis-
sion with the traction power and speed self-adjustment in accordance 
with the power vehicle operation conditions.  
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THE ANALYTIC HIERARCHY PROCESS IN IDENTIFYING  
PRIORITIES FOR INTENSIVE AGRICULTURE 

 
V. Didur, I. Gritsaenko, G. Gritsaenko 

 
Summary 

It is considered the main factors of intensification of agriculture, 
based on the method of analysis of hierarchies defined its priorities, to 
analyze changes in the level of intensity of agriculture in Ukraine over 
the years, made proposals for the development of mechanization 
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DYNAMIC MODELING OF PANNED SEEDS PROPERTIES IN 
SOIL 

 
Kushnarov A., Serbij E. 

 
Summary 

The technique and results of experimental researches by durability 
definition panned seeds at variables quantitative structure, humidity 
and diameter of a dragee is stated in article. In development before the 
developed theoretically-empirical discrete model (experimentally-
theoretical) structure panned seed the technique analysis of durability 
the developed discrete model of the dragger which essence consists in 
its virtual deformation and registration of reactions arising thus is of-
fered. Computing experiments are realized, under plans similar natu-
ral experimental researches on purpose to establish adequacy of the 
developed theoretically-empirical discrete model. The proof of adequa-
cy of the developed theoretically-empirical discrete model has allowed 
to execute numerical experiments for modeling of dynamics of proper-
ties panned seeds in soil in which result dependences of change of hu-
midity are received, density and durability’s in soil with the set quanti-
ty of a productive moisture. A series of computing experiments togeth-
er with procedure of search of the optimum decision will allow to 
prove rational quantitative structures of compositions panned seeds 
for different natural-technological conditions. 
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RESEARCH AND INNOVATIVE ASPECTS OF THE THEORY OF 

TRACTOR 
 

A. Lebedev 
 

Summary 
Substantiated scientific and innovative aspects (from Lat. Aspec-

tus - opinion, point of view) the theory of the tractor, which is based on 
the basic principles of classical mechanics. It is proved that in assessing 
the balance of the tractor drawbar must be considered active and pas-
sive job for trailer drivers MTA hypothesized optimal energy con-
sumption. The main provisions of the innovative direction of traction 
tractor dynamics, based on the mode of the inverse problem of the dy-
namics of classical mechanics. 
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FEATURES OF MODELING OF THE WORKING PROCESSES 
WHICH TAKE PLACE IN THE PUMP–VALVE–HYDRAULIC  

ROTATOR HYDRAULIC SYSTEM 
 
 

Panchenko A., Voloshina A., Panchenko I. 
 

Summary 
The paper is devoted to the features of modeling of the working 

processes which take place in the pump–valve–hydraulic rotator hy-
draulic system. The system employs both the serial and updated plane-
tary hydraulic rotators (with the large volumes). The research results 
of dynamics of changes in the output characteristics for the serial and 
updated hydraulic rotators are also presented. The design features of 
the hydraulic rotators as well as the relationship between all the stu-
died hydraulic system elements have been taken into account while re-
search. 
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ENERGY FROM RAW MATERIALS OF AGRICULTURAL 

ORIGIN 
 

Kuharets S.M., Golub G.A. 
 

Summary 
According to the proposed technological scheme modular biogas 

plant considered new technical solutions in the mixing reactant sub-
strate in the methane reactor, which is to use changes in the direction 
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of action of gravitational forces affecting the movement of the light and 
heavy fractions biomass filled inner rotating body formed as a  cylind-
er with a diametrical partition. 

Proposed boilers for combustion of plant biomass through the use 
of an improved construction of air diffuser allows to increase the area 
of fuel combustion while maintaining a stable flow of air in the zone to 
produce a gas generator, and to provide efficient combustion of the 
combustible gases by supplying additional air into the combustion 
chamber of the boiler; allow to increase heat output compared to di-
rect combustion of straw. 

Our equipment for the production of biodiesel provides a reduc-
tion in energy consumption for mixing and simplifying equipment de-
sign while ensuring performance quality biodiesel. 

It was found that the cost of electricity production using a rotary 
type bioreactors range from 0.34 UAH/KW h to 0.90 UAH/KW h. 
Conducted a feasibility study efficiency boilers with an upper combus-
tion revealed that the unit cost of production of heat up the boiler with 
upper combustion working on broken rice straw  30 UAH/GJ. The 
production cost of biodiesel will be from 12172 UAH/ton to 12886.7 
UAH/ton. 
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AAAA
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AAAA
Rff

AAA

  (3) 

   A11 = ;     
A12 = (k 1+k 2+k 1+k 2)/V0;   
A13 = ((k 1+k 1 (L – l ) – (k 2+ k 2 l )/V0;   
A14 = - (k 1+k 2+k 1+k 2);     
A21 = J ; 
A22 = ((k 1-k 1 (L- l )2 + (k 2– k 2 l 2)/V0; 
A23 = –(k 1+k 1 (L - l ) + (k 2+k 2 l ; 
A24 = (k 1+k 1 (L - l ) – (k 2+k 2 l )/V0; 
f11 = (P 1–P 1+P 1–P 1) + k 1 + k 1;   
f11

* = (k 2+ k 2 l  /V0;     
f12 = k 2 + k 2 – (P 2–P 2 + P 2–P 2); 
f12* = (k 2+ k 2) + (P 2–P 2 + P 2–P 2) - R ;  
f21 = (L–l ((P 1–P 1)+(P 1–P 1)+k 1+ k 1); 
f21

* = –l (k 2+ k 2); 
f22 = l ((P 2–P 2) – (P 2–P 2)–k 2–k 2); 
f22

* = –l ((k 2+ k 2) +(P 2–P 2) - (P 2–P 2)) + R (l  + ). 
 

, J  – -
; Vs –  

1 1; k 1, k 2  k 1, k 2 – -
; , b, , L  l  – -
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 (1-3)  
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 K12 = A13 s + A14 ;    K22 = A21 s2 + 22 s + 23; 
 N11 = F11 = F12 = 0;   N21 = F11 = F12 = b; 
 N12 = F15 = 1;     N22 = F25 = - (l  + ); 
 N13 = F16 = 0;    N23 = F26 = 1; 
 N14 = F13  P 1+ F14  P 2 = 0;  N24 = F23  P 1+ F24 P 2 =-( - b) P ; 

F11 = f11;    F21 = f21; 
F12 = 1;      F22 = - (l  + ); 
F13 = 0;     F23 = 1; 
F14 = 0;      
F24 = – (K – b)·(P 1–P 1 + P 2–P 2) + b·(P 1–P 1 + P 2–P 2); 
Y11 = f11 s + f12;    Y21 = f21 s + f22; 
Y12 = 1;     Y22 = - (l  + ); 
Y13 = 0;      Y23 = 1; 
Y14 = 0;      
Y24 = – (K – b)·(P 1–P 1 + P 2–P 2) + b·(P 1–P 1 + P 2–P 2); 
s = d/dt – .  
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ASSESSMENT OF MOTION WIDE SPAN TRACTOR  
OF MECHANIZATION AGRICULTURAL PRODUCTION 
 

Nadykto V., Kuvachov V. 
 

Summary 
The article results of theoretical investigation of plane-parallel 

movement of Wide Span Tractor in the longitudinal-horizontal plane 
by kinematic and force their way of control is presents. 
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, -
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2

3 3 1 8 ,p v t
v

  (1) 

 v=V/V , , t=T/T , V, P, T, V , , T  – -
, ,  

. ,  =22,129 , 
T =374,15 ° .  

 
 -v  

. 1.  3   
, . -
. 1 .   D-E -

.   -
,  D –  .   D  100% 

. 

 
.1.  p-v   

): 1– =1; 2 – =0,95; 3 – =0,87; 4 – 
=0,7; 5 – =0,6;  – ;  

B-C-D – ; D-E –  
;  –  (  

). 
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. 

 
. 3.  
=0,87: 1 – ; 2 – ; 3 – ; 4 – -

 (  cq). 
 

 v ( . 2)   t=const, -
, .3.  4 cq  

. cq< cq -
, . cq> cq -
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 (qs=const), -

-
, <<1; 2)  (I=const)  

; 3)  
]   

, -
=const.  J1 ], , 

, 
 J1 1]= J1 3],  J1  –  

1 3 . -
. 

, 1 3  
,  J1 , 

  qs, I ,  pcq ( -
.1  4 . 3) -

 qcq, cq, , cq
p. 

.  [5] -
 h  ,  . 

 J2  
: 0=const  q0=const. -

0  q0 ( ): -
( ) ,  

( ) – ,  
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 J2 : J2 ( )]= J2 ( )], 
0 cq,  q0=qcq. 

, ( ) ( ),  
,  J2  

,   
0, -

 q0,  pcq cq,  qcq. 
-

. -
,  

 (  L ,  d)  h 
(d>>h) t. , -

 ( ) -
 ( ): t>> . 

, -
 t, : 

 

2

22 ;
4 4 s
d dc q k t

x
  (2) 

 

2

22 ,t t t
tc h h k t q t

x
       (3) 

 t, t – , 
(d/6 +h/ t Na)–1, , Na – -

. 
 

 t1, t2, t3  N-  q(t) -
 qs  

, -
. 

,  (2)  (3),  
=ti+qs/k2, =1,2,3 ( . 4). 
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x x
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2 2
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:  J2 , t] ( ), t(x)  

( , ), t( , )  (2)  (3), 
 dJ/d 0. 
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 w3 ,  (z)= (x–w3 ), 

t(z)=t(x–w3 )  

 

3 1 1 3 3 3
3 2 2

,
.

t
4 t t

J t J t
w

dc c h dz
z z

   (7) 

 (7)  (2)  (3)  
 {d /dz, dt/dz}  z  –

 + ,  (4)–(6).  (7) , -
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 J3 1, t1]= J3 3, t3],  J . ,  
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( ) ( ),
( )( ) .

t t

s

s

s

J t k q t d q k t d

q t q t
q tt t

k

     (8) 

 
 (6) ,  

. 
 [5] (4  5 . 5)  

 – -
. 

, , 1, t1 3, t3 -
,  J3  (6)  

,  -
 qs ,  pcq  

qcq. 
, -

.  , . 
  (  -

,  L ), >>1,  – 
, , , ) -

: 

 

2 2

2 2 .c
x y    (9) 

 
, -

: 

 
( ),

y h

q t
y     (10) 



  . 6, .1 
 119 

 

 t  (  = ). -
- 
, , 0=const: 

 y=0 0.  (11) 
: 

 
0

0y

q
y

  (12) 

: 

 
ð ð 0

0

),
yy

  (13) 

0 –  (  
=0). 

 
. 6.  R113,  NM: q=(1/ p+H )–1

p–1]  
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4 ð ð 0
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THERMODYNAMICS AND THERMAL GOING NEAR FIRMNESS 
OF PHASES AT BOILING OF LIQUIDS 

 
. Lomeyko, V. Kulinchenko 

 
Summary 

The bubble boiling is considered on ambages, bars, plates and 
single ribs. Found out the analogy of firmness of the stable and metas-
tabilization states to on by chemical potential in thermodynamics and 
boiling modes, where the sinenergetics concept of phase is utilized, by 
functional of Lyapunova. The limit of metastabilization and stability of 
the boiling modes is certain, on which speed of auto of waves equals a 
zero, and the diagrams of stability are got. It is rotined that speed of 
auto of waves zeroes, if functional of Lyapunova, where a variation de-
rivate equals a zero on the permanent temperature fields of the system 
heater – a boiling liquid takes on equal values on phases. 
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STATISTICAL ASSESSMENT OF RELIABILITY INDICATORS  
OF AUTO VEHICLES IN AGRICULTURE 

 
A. Nevzorov, I. Lisovoy, V. Didur 

 
Summary 

The article discloses a range of approaches to the assessment in-
dicators of vehicle reliability used in agricultural sector. Their applica-
tion allows rational distributing resources for reliability support dur-
ing exploitation of transport while carrying out agricultural work.  
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THE ELECTRIC FIELD USAGE FOR AEROSOL  
TREATMENT OF THE GRAIN SEEDS  

 
V. Diordiev, A. Kashkarov, G. Novikov  

 
Summary 

The possibility of aerosol technology application for preseeding 
processing of grain seeds with the electric technology usage is consi-
dered. The theoretical position of the aerosol - grain interaction is pre-
sented. 
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RELATIVE IRRADIANCE FLAT LAYERS OF A DOUBLE-SIDED 

INSTALLATION FOR EXPOSURE LIQUID MEDIA 
 

L. Chervinsky, T. Knizhka, 
 

Summary 
The analysis of the relative flat layers' exposure to environmen-

tal exposure of bilateral technological scheme that will improve the 
energy efficiency of liquid media exposure. 
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THE RESEARCH OF ENERGY EFFICIENCY OF 
AGRICULTURAL ECOLOGY-BIOTECHNOLOGY SYSTEMS 

 
A. Chmil 

 
Summary 

It were worked out conception and general methodological prin-
ciples analysis of agricultural ecology-biotechnology systems, which 
provide the opportunity to model an influence of different factors on 
energetical and ecological efficiency of system, to carry out comparison 
and search of power-conserving regimes and technologies. 
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"STRELA-10" SET OF SOFTWARE AND HARDWARE OF 
RAILWAY AUTOMATION. 

ARCHITECTURE AND IMPLEMENTATION 
 

M. Malinovskii, I. Solodovnik, S. Tichonravov 
 

Summary 
In the article deals with the creation of complex software and 

hardware of railway automation "Strela-10" provides a set structure, 
list sources of economic effectiveness of implementation. 
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IMPROVING THE QUALITY OF MIXED BIODIESEL BY 
TREATING IT WITH AN ACOUSTIC FIELD 

 
I. Nazarenko, R. Kushlyk, R. Kushlyk 

 
Summary 

o this work have showed the acoustic setting and technological 
equipment for treatment of blenderized biodiesel, methodology of ex-
perimental researches and got results. 
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THE ACTIVE POWER CONVERTER,  
CONSUMED ASYNCHRONOUS MOTOR 

 
V. Ovcharov, S. Ovcharov, A. Strebkov 

 
Summary 

A mathematical model of the converter active power, consumed 
by the asynchronous motor is investigated.   
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INDUCTION HEATER SYSTEM  OF THE RAPESEED GRAIN  IN 
THE OIL PRODUCTION PROCESS 

 
V. Lisenko, D. Komarchuk 

 
Summary 

In the article predstvalena method of calculating the parameters 
of the induction heater as a separate unit for the thermal treatment of 
its location directly on the body of the extruder press. The distribution 
of the electromagnetic field of the inductor on the diameter and length 
of  the  grain  channel  loaded  beam  ferromagnetic  rods.  The  algorithm  
using fuzzy neural networks to identify energy-efficient modes of oper-
ation of the induction heater, created to-date knowledge base modes of 
advanced equipment 
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AUTOMATION OF MICROWAVE DECONTAMINATION OF  
FEED THE MAGNETRONS AT LOW POWER 

 
A. Loboda 

 
Summary 

In the article the questions of automation of process of deconta-
mination of feed in technological complexes with the use of a magne-
tron of low power (500-1000 watts). 
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BIOPHYSICAL BACKGROUND OF PROCESSES OF OPTICAL 
RADIATION ON INSECT PESTS 

 
S. Adamova, O. Lysenko 

 
Summary 

The biophysical conditions and analysis of the processes of opt-
ical radiation, which attract insects were considered. The optimal dis-
tance to attract pests and attractants that are necessary for this pur-
pose were determined. 
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DEPENDENCES OF FUNCTIONING  OF NEW, ERGONOMICS  
STEERING MANAGEMENTS ON BASE OF ELECTRO 

MECHANICS STRENGTHENERS 
 

V.Petrov , A.Bondar. 
 

Summary 
The paper analyzes the development of steering systems, elec-

tromechanical power perspectivity and a method for the synthesis of 
non-conventional steering controls through their use as an asynchron-
ous servo. The worked out dependences are for the different variants 
of steering managements. 
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THE METHOD OF CALCULATION OF ELECTRIC GRAIN 

MACHINE OF CHAMBER TYPE 
 

A. Chebanov  
 

Summary 
The  work  is  devoted  to  the  separation  of  the  grain  mixture  in  its  

physical, mechanical and electrical properties. Given the method of cal-
culation of design and electrical parameters of the electric grain ma-
chine of chamber type. 
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-20, -5, -40, -

25 [3]. 
, -

,  
 60- ,  

 
. 

 « » -
-10 , -20 , -

40 , -100 .  
-

,  ( , , ). 
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» , , -
. 

 
-

. 
-

 25 % [5].  
-

,  – .  
, -

, -
 ( 3),  

 65 % [4]. 
-

,  
,  

 35 %  
 ( ) [4, 5]. 

-
 6-43 %,  1  
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,
Q

P
W  

 – ,  
, ; 

 Q – , . 
 

 
 1  2. 

 
 1 - -

 

 
 

 
, . 

-
,  

 
, 

./  
-10 10,0 17,99 2,25 
-20 20,0 33,19 2,07 
-40 40,0 45,4 1,42 
-30 30,0-35,0 42,0 1,75 

-30  35,0-40,9 42,6 1,78 
-5 20,0 32,44 2,03 

-10  18,0 21,2 1,47 
-20  30,0 46,37 1,93 
-25 25,0 78,5 3,93 

-40  60,0 61,22 1,28 
-50 50,0 118,0 2,95 

-100 100,0 236,0 2,95 
-100  60,0 80,0 1,66 

 
 1  2, -

-
 19,52  1,28 ./  [6, 7].  

 
                   W  , ./  

 
-
-

, , , , -
,  W  = f(Q) ( . 1, 2, 3). 
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 2 - -
 

 
 

 
, . 

 
 

-
, ./  

-5 4,0 36,1 11,28 
-10  8,0 53,3 8,32 
-20  16,0 106,8 8,34 
-10  8,0 74,17 11,59 
-20  16,0 131,5 10,27 
-40  16,0 160,1 12,51 

-5 16,0 249,84 19,52 
-50 40,0 268,0 8,38 
-25 20,0 221,0 13,81 

 
. 1.  W = f (Q)  

 
. 2.  W  = f(Q)  

Q, . 
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. 3.  W  = f(Q)  
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1 -
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2  

 1,28-3,93 ./ ,  
8,32-19,52 ./ . 

3 -
 8-10 %,  

 6-43 %. 
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BENCHMARK ANALYSIS ENERGY CAPACIOUS UNIT  
ON CLEAR AND DRYING GRAIN 

 
M. Postnikova 

 
Summary 

 
Analytical study energy capacity unit is organized on clear and 

drying grain. 
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 2L110M ( . 2) [2]. 
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 DIP-  SW1–SW3 ( . . 2),  
 –  SW4. ,  
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-
.  

 50 % . ,  
, , , -

.  

 
 2.  2L110M: 

1 – 1; 2 – ; 3 – DIP-
 SW1–SW9; 4 – 2; 5 – -

; 6 –  
 

 
,  

,  
.  

-
.  

. 1  2 ,  
1 2. 

 
, -

: PUL/DIR – " "  CW/CCW – " -
" ( . 3).  

4 
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2 

1 

5 
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. 3.  

 
 1 -  1 

 
 

 

 
 
PUL+(+5 V) 

 PULSE:  
 ( )  

,  
.  

)  
 (CW).  

 1,2  

PUL-(PUL) 

 
 
DIR+(+5 V) 

 DIR: -
, -

.  
 (  

SW5),  
 (CCW), -

. -
-

,  5  

DIR-(DIR) 

 
 
ENA+(+5 V) 

 Enable: -
. -

,  – -
.  

) 
ENA-(ENA) 

 
 
READY+ 

: READY  
, -

.  30  DC,  
 20 .  

 
READY-  

: 1.   ON   SW5   PUL/DIR  ( -
),  OFF –  CW/CCW ( ).  

2.  -
.  -

 ( ,  + -  -  + 
). 
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 DIR. -
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 180 , -
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AC 

Phase A  A   ( +  A- )   
Phase B    ( + - ) 
PE  
 

 VT1–
VT8 ( .  4),   

.  
,  DIP-

. -
 (  

). -
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 In1–In4 -
.  VT1–VT8 -

,  PUL  
 PUL/DIR -

. -
 DA1 – DA8,  -  

 VT1–VT8.  
 DA3, DA4, DA7, DA8  " -

",  DA1, DA2, DA5, DA6 -  " ". 
 ENA+  ENA- -

-
.  

 
.  

. 
 In1–In4 -

 VT3,VT4,VT7,VT8.  In1, 
VT3 ,  VT1 .   
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 In3,  VT5  VT7.   

. -
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,  
 . , -

 0,707 
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   ( . 5) -

, , ,  

,3600

N  

   – ,  
 N – .  
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 //  " ". – , 2013. – 51(1024). – . 43 – 53. 

2. Two-phase hybrid stepper motor driver. Model 2L110M. -
 

http://www.motionking.com/download/2L110M_Instruction_Rev.E.pdf 
 
 

 2L110M 
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DRIVE OF STEPPER MOTOR 2L110M 

 
. Golodnyi, Yu. Lawrinenko, . Toropov 

 
Summary 

Described the regulated electric drive based on stepper motor. 
Work of power drivers are the key parameters and their characteris-
tics. The features create a microstepping mode of the engine and power 
control algorithms driver. 
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VARIATIVE MODELING OF CURVES WITH THE NATURAL 

CHANGE OF DIFFERENTIAL-GEOMETRIC 
CHARACTERISTICS 

 
E. Gavrilenko, Yu. Kholodnyak 

 
Summary 

The problem of formation of one-dimensional contours with the 
natural change of curvature and torsion is considered in this article. 
Methodology of curve’s modeling includes formation of bounded mo-
notonous plots and their subsequent docking. 
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 ( ), , . -
 [1-3]  

 [4,5].  [6]  
 Dangling stick ( , ). 

, 
. 

 . -
,  

-
 ( ) ,  

 
.   

. -
:  

 h,  s,  m1  
m2,  k  ( ), -

.  u(t)  
,  v(t) – 

,  w(t) –   -
.  u(t), v(t)  w(t) .  

 u(t), v(t)  w(t)    
 [6]  

 (  Maple): 

K
1
2 m1 d

d
t ( )w t

2 1
2 m1 ( )w t 2

d
d
t ( )u t

2 1
2 m2 d

d
t ( )w t

2

 := 

m2 d
d
t ( )w t ( )sin ( )u t s ( )cos ( )v t d

d
t ( )v t

 
m2 ( )w t ( )cos ( )u t

d
d
t

( )u t s ( )cos ( )v t
d
d
t

( )v t

m2
d
d
t

( )w t ( )cos ( )u t s ( )sin ( )v t
d
d
t

( )v t
1
2

m2 ( )w t 2
d
d
t

( )u t
2

 

m2 ( )w t ( )sin ( )u t d
d
t ( )u t s ( )sin ( )v t d

d
t ( )v t

1
2 m2 s2

d
d
t ( )v t

2  

 := P
1
2 k ( )( )w t h 2 m1 g ( )w t ( )cos ( )u t m2 g ( )( )w t ( )cos ( )u t s ( )cos ( )v t

 
  L = K -  P -

 Maple-  
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ODE1 2 m1 ( )w t
d
d
t

( )u t
d
d
t

( )w t m1 ( )w t 2

d
d2

t2 ( )u t := 

m2 ( )w t ( )cos ( )u t s ( )sin ( )v t
d
d
t

( )v t
2

 
m2 ( )w t ( )cos ( )u t s ( )cos ( )v t

d
d2

t2 ( )v t 2 m2 ( )w t d
d
t ( )u t d

d
t ( )w t

m2 ( )w t 2

d
d2

t2 ( )u t m2 ( )w t ( )sin ( )u t s ( )cos ( )v t d
d
t ( )v t

2

 
m2 ( )w t ( )sin ( )u t s ( )sin ( )v t

d
d2

t2 ( )v t m1 g ( )w t ( )sin ( )u t

m2 g ( )w t ( )sin ( )u t 0  
ODE2 m2

d
d2

t2 ( )w t ( )sin ( )u t s ( )cos ( )v t := 

2 m2 d
d
t ( )w t ( )cos ( )u t d

d
t ( )u t s ( )cos ( )v t

 

m2 ( )w t ( )sin ( )u t
d
d
t

( )u t
2

s ( )cos ( )v t

m2 ( )w t ( )cos ( )u t
d
d2

t2 ( )u t s ( )cos ( )v t m2
d
d2

t2 ( )w t ( )cos ( )u t s ( )sin ( )v t
 

2 m2 d
d
t ( )w t ( )sin ( )u t d

d
t ( )u t s ( )sin ( )v t

m2 ( )w t ( )cos ( )u t d
d
t ( )u t

2

s ( )sin ( )v t
 

m2 ( )w t ( )sin ( )u t
d
d 2

t2 ( )u t s ( )sin ( )v t m2 s2

d
d2

t2 ( )v t m2 g s ( )sin ( )v t 0
 

ODE3 m1
d
d2

t2 ( )w t m2
d
d2

t2 ( )w t m2 ( )sin ( )u t s ( )sin ( )v t d
d
t ( )v t

2

 := 

m2 ( )sin ( )u t s ( )cos ( )v t
d
d2

t2 ( )v t m2 ( )cos ( )u t s ( )cos ( )v t d
d
t ( )v t

2

 

m2 ( )cos ( )u t s ( )sin ( )v t
d
d2

t2 ( )v t m1 ( )w t
d
d
t

( )u t
2

m2 ( )w t
d
d
t

( )u t
2

k ( )w t k h m1 g ( )cos ( )u t m2 g ( )cos ( )u t 0  
   

-
   -

 –  k0, 
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:  k0 ,  
{ , }v v  v,   

-
 k.  

k0 -
, -

.  
 h =  2,  s =  2,  m1 = m2 = 1 ( )  
 k,  10  k  30   = 

0,4,  
.  (  k) -

 
u(t), v(t)  w(t).  (  g = 9,81)  10  k  30 -

 k0 = 10,4  k0 = 16, -
 (  = 8 ). 

: u(0) = /2; v(0)= - /2; w(0) = 1; Du(0) = 0; 
Dv(0) = 0; Dw(0)= 0.  

.1 .2  
 u(t), v(t)  w(t)   k0. 

  
 { , }u u   { , }v v  

 { , }w w  
. 1.   k0 = 10,4. 
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 { , }u u   { , }v v  

 { , }w w  
. 2.   k0 = 16. 

 
,  k0 =  16  -

. -
 « »   { , }v v .  

 Maple-  
, -

.  
 « »  « »  « -

» . . 3  
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. 3.  

 
dsol := dsolve({ODE1, ODE2, ODE3,  
    u(0)=Pi/2, D(u)(0)=0, v(0)=-Pi/2, D(v)(0)=0,  
    w(0)=1, D(w)(0)=0}, numeric, 
    method=rkf45, output=listprocedure): 
solu :=  subs(dsol, u(t)): 
solv :=  subs(dsol, v(t)): 
solw :=  subs(dsol, w(t)): 
for i from 1 to N do 
uu := evalf(solu(T*i/N)): 
vv := evalf(solv(T*i/N)): 
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ww := evalf(solw(T*i/N)): 
xa := (h+ww)*sin(uu): ya := (h-ww)*cos(uu): 
pen1 := line([0,0], [xa, ya], thickness=5); 
xb := xa + s*sin(vv): yb := ya - s*cos(vv): 
pen2 := line([xb,yb], [xa, ya], thickness=5); 
AA := disk([xa,ya], 0.2*m1, color=red): 
BB := disk([xb,yb], 0.2*m2, color=red): 
Gr[i] := display(pen1, pen2, AA, BB): 
end do: 
display(seq(Gr[i], i=(N/2 .. N), insequence= 
true); 

 
 ODE1, ODE2, ODE3  

, N = 250 – ,  = 8  – -
,  h = 2 – -

; s = 2 – ; m1 = 1  m2 = 1 –  
.  k = 16  

 dsolve.     
-

, : -
-

, -
. , -

.  « »  
 « » ,   . -

 
 

  . -
,  

. -
, -

-
. -

  
.  « ».    

. -
    

. , ,  { , }v v  
 v, -

 { , }u u  { , }w w   -
. 

-
 « ». ,  



  . 6, .1 
 243 

 

 « » ,  
. , ,  « -

» . -
, -

. 
. 

1. , .  / . , . , 
. – . : , 1981. – 568 .  

2. ,  .            
 / . . –  : . , 1988. – 160 . 

3. .  
 / ,  // -

-     ,  17,  2 , 2011 
– .584-589 

4. ./ . , . -
, . – .: , 1972. – 639 . 

5.  .  .  :  .  .   2- .  /  
 // .: , 1978. – . 1. - 336 ., . 2. – 333 

. 
6. . http://www.myphysicslab.com/dangle_stick.html 
 

 
 

 
 

., . 
 

 -   
,  

 
 ( ) . -

. 
 

AUTO-OSCILLATION GEOMETRIC MODELING 
OF DOUBLE PENDULUM WITH SPRING FIRST LINK 

 
L. Kutsenko, O. Semkiv 

 
Summary 

The imaging method of double pendulum with spring first link 
auto-oscillation when the second link is revolved by the elastic proper-
ties (energy) of the first link is suggested. The method is based on solv-
ing differential Lagrange equation system of the second kind. 
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GEOMETRIC MODELING  -SURFACES IN PROBLEMS OF 
OPTIMIZATION COVERING 

 
O.M. Sobol 

 
Summary 

 The paper considers a method for constructing -surfaces in 
problems of optimization covering defined areas by geometric objects 
with variable metric characteristics. Research the properties of -
surfaces allows to formalize restrictions in the class of problems. 
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GEOMETRICAL SETS IN MODELS  
OF FORMING OF TRANSPORT ROUTES 

 
O. Shoman, V. Danylenko 

 
Summary 

In the article the questions of graphic presentation of informa-
tion are considered in the tasks of forming of transport routes. Some 
parameters, stipulating the construction of mathematical models of 
transport streams, are resulted. Expedience of geometrical interpreta-
tion of models of distributing of parameters is explained in these tasks. 
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,)sin,sin)cos(,cos)cos((

),,(),(
urzvurRyvurRx

zyxvu

ccc

r                                  
      (1) 

 xc, yc, zc – , ;  
    R  r – ; 
    u [0, 2 ], v [0, 2 ] – . 

 
 

 (1) : 
- . 1,  –  xc=yc=zc=0, R=7, r=3;  
- . 1,  –  xc=yc=zc=0, R=0, r=8, v [0, ]; 
- . 1,  –  xc=yc=zc=0, R=8, r=0; 
- . 1,  –  xc=yc=zc=0, R=0, r=0. 

     
                                                                                                            

     
                                                                                                            

. 1.  (1): 
 – ;   – ;   – ;   –  
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,)sin)(,sin)cos)((,cos)cos)(((
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zyxtwvu
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r                                                    
  (3) 

 w [0, W],  t [0, T] – . 
 (2) . 2,  ,  

xc=yc=zc=0, R=7, r=2,5  v [0,5 ; 1,5 ], W=0,5. , -
 v -

. 
 (3) . 2, -

  
xc=yc=zc=0, R=7, r=1, v [0,5 ; 1,5 ], W=0,5  t=0  t=2.  

     
                                                                                                            

. 2. :  
 –  (2);   –  (3) 

 
, : 

-  
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-  
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INTEGRATED PARAMETRIC MODELING OF VARIOUS  

DIMENSIONAL FIGURES 
 

G. Virchenko 
 

Summary 
Purpose of the article is to present the methodology of computer 

integrated parametric modeling for geometric objects of various di-
mension. The techniques of shaping are illustrated with appropriate 
examples. The perspective directions for further scientific research are 
identified. 
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MODEL OF OPTIMUM PLACEMENT FIRE AND RESCUE  
SERVICES FOR HIGH-RISK AND POTENTIALLY  

DANGEROUS OBJECTS PROTECTION 
 

O. Sobol, O. Matsulevych 
 

Summary 
 In this paper the problem statement and the model of definition 
optimum number and placement fire and rescue services for high-risk 
and potentially dangerous objects protection are considered. Approach 
to formalization restrictions of the problem is shown. 
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POLYPARAMETERIZATION METHOD AS INVARIANT 
COMPONENT  

OF COMPUTER SHAPING 
 

V. Vanin, G. Virchenko 
 

Summary 
This publication analyzes the application of the polyparameteri-

zation method as an invariant component of modern computer systems 
of geometric modeling. The paper presents a general approach, con-
crete examples, identified the perspectives for further scientific re-
searches. 
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THE TECHNIQUE OF ANALYSIS OF IMAGES OF THE SAME 
TYPE OBJECTS BASED ON THE CLASSIFICATIONS USING OF 

GEOMETRIC INVARIANTS 
 

V. Malkina 
 

Summary 
The technique of recognizing the structure of similar tour of  

geometric objects forming, based on computer vision methods to solve 
the automation of data analysis. The advantage of the proposed tech-
nique is the ability to highlight the image of the homogeneous-
governmental facilities, evaluation of their number and arrangement 
of the presence of the effect of the intersection of images of individual 
objects and the presence of areas of common borders.  
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APPLIED MULTIDIMENSIONAL GEOMETRY  
IN MODERN SCIENTIFIC STUDIES  

 
O. Gumen 

 
Summary 

The paper discusses the development trends of applied multidi-
mensional geometry from its origins to the present, means of applied 
geometry of multidimensional space which are used to solve actual 
problems of science and technology are analyzed, relevant prospective 
directions for further scientific research in this area are outlined. 



  . 6, .1 
 287 

 

 514.86 
 

 
 

 
. ., ., 

. ., ., 
. ., 

 « -
» 

. (057)707-64-31 
. ., .  

 
 

 -  
.  

, ,  
 

, . 
 . 

 
: ,  

, . 
 

.  
  

.  
 

.  
, ,  

.  
,  

 
. 

.   
: 

  (LC – linked cells);  
  (IS – interaction sorting); 
  (VT  – Verlet table); 
   (LCR  –

                                         
 © ., ., ., . . 



  . 6, .1 
 288 

 

linked cell based reordering); 
  kd-  (K-D Tree). 
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 k, m  n – , k > m > n (  k < m < n). 
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SIMPLIFIED SPATIAL HASHING ALGORITHM FOR  

MOLECULAR DYNAMICS PROBLEMS 
 

A. Dashkevich, A. Nitsyn, E. Ohotskaya, A. Matsulevich 
 

Summary 
Nearest neighbors algorithm in multidimensional spaces is 

described. The modified spatial hashing algorithm, that allows to 
reduce time and operation number is proposed. Main stages of 
algorithm is shown. 


