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Abstract. In the process of operation of combine harvesters, the
main criterion of effective use is maximum productivity at the lowest cost
of living and materialized labor with the measures compliance with agro-
technological quality of the process and requirements of labor protection
and the impact on the environment. Therefore, one of the most effective
ways of ensuring maximum performance of the combine harvester is its
operational and technological reliability.

To establish the analytical relationship between the performance of
combine harvester and its operational and technological reliability, as a
complex technical system with a predetermined quality, it is necessary to
apply the general theory of reliability and performance that with a high
degree of reliability can apply are identified in the production processes.
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Abstract. The spatial location system of service maintenance of
the dealer, the main parameters of its functioning, defining the technical
readiness of agricultural machinery, are the direct subject of the study.

The development of agricultural commodity production, and
associated industries, requires certain adjustments in the improvement of
organization and technology service activities companies, dealer
education system without returning to the forms, developed earlier for
production and maintenance of large agricultural companies.

The landowner did not have time and opportunities for surveying
intermediaries and bringing services to the solution of production
problems due to the lack of the ability to maneuver production assets,
ongoing attachment to processes of production, interruption of which is
fraught with huge losses and damages.

Agricultural producers are in need of committed partners that are
economically motivated and reacting promptly to problems as ensuring
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of high efficiency of the machines, the effective implementation of all
agricultural production processes are directly dependent on the location
and duration of services determine the profitability of the farms.

Research in the field of sales of services technical service through
a network of service centers prove a significant increase in production
with increasing demand and application.

In the paper, we assume extensive use of methods of probability
theory and mathematical statistics, physical and mathematical modeling
of the system settings service and technical-operational indicators of
machines.

Key words: analytic, spatial requirement, maintenance,
agricultural machine

Formulation of problem. In accordance with the modern concept
of development of technical service in agroindustrial complex, involving
the formation of system of enterprises-providers of services in
maintenance and performance of machines throughout their service life
provided by the dealers. On the basis of a national system of dealers, it
is planned to reconstruct and improve the effectiveness of the system of
support to agriculture machinery and equipment, spare parts and other
logistical resources, as well as the efficiency of maintenance of machines
and equipment in warranty and post-warranty periods of operation.

Domestic and foreign experience of such companies proves that
the dealer engaged in the service of agricultural equipment needs to be
closer to producers. This achieves rapid elimination of failures during the
warranty and post-warranty periods of operation, the regulatory allowable
downtime of machines. The efficiency of dealerships in this is to ensure
the smooth implementation of agricultural technologies by rural
producers through quality maintenance equipment in the off-season
through the complex service delivery institutions — system for
maintenance.

The problem of placement and functioning of regional system of
service maintenance dealer of the enterprise due to several reasons:

a) theoretical:

- imperfection of the theory of designing, formation and optimization
of systems whose purpose is the sale of finished products and services
of technical service, taking into account features of development of
agriculture,

- lack of range of problems within a field of view of spatial
Economics, taking into account the competition between dealer
companies on the market,

b) methodological:

- need to adapt our previously developed calculation methods of
the specialized service enterprises,
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- the need to develop new calculation methods and work
organization system of dealerships maintenance,

C) economic:

- significant number of factors and the unpredictable nature of their
interaction, have a significant effect on the results of commercial
activities of enterprises,

- high degree of confidentiality of information relating to the
commercial activities of the enterprises, which does not allow to develop
and implement strategies for their development.

With increasing equipment of agriculture with modern technology
through a network of dealer points of particular importance was the high
use of the machines, defined rational scheme of construction of
distribution system maintenance in the regions. Therefore, the research
aimed to develop scientifically based recommendations on the
substantiation of the system of placing and functioning of the service
regional dealer companies is an important and urgent task of agricultural
production.

Problems that require further methodological and theoretical
research, has identified the main aim and objectives of the present
research.

Analysis of recent research results. In the simplest case, we can
assume that the requirements for maintenance of machines [1] occur at
points uniformly distributed on the plane [2] bounded by a circle of radius
R. It is obvious that such a hypothesis can be accepted if the location of
the machinery park (objects) is not known in advance [3], and known
only to the estimated size of service area [4]. In this case, to determine
the position of points [5], in which there are requirements, it is convenient
to take the polar coordinate system («a; x) (Fig. 1).

7

Fig. 1. Polar coordinates requirements.

Purpose of research is an analytical research of the spatial
requirements for maintenance of agricultural machines, which occur at
points uniformly distributed on the territory.

Results of research. Assuming a uniform distribution of the
accepted elements in the plane bounded by a circle of radius R, the
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value of a will be distributed according to the law of probability density
distribution in the range 0 < a < 2m, is equal to: ¢(a) = =

21
The distribution function of the variable x within 0 < x < R can be
2 2
determined as follows: E, = Z—zz = %, where the probability density:

flx) = %- This is determined by the probability density of the random

coordinates of requirements for their uniform distribution in the plane.
However, almost often, it can meet uneven distribution on the ground of
the accepted elements, and, consequently, the flow requirements that is
uneven in space.

This flow is in some cases described as a discrete scheme in which
the requirement can arise at an arbitrary point in a known region, but
only in one of a finite number of fixed points with predetermined
coordinates. Such a description, for example, with the known
approaches can be used in relation to Park construction vehicles,
dispersed on construction sites, the size of which compared to the
distances separating them are small. Let z = 50 of the same cars are
scattered in five fixed points on the ground (Fig. 2).
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Fig. 2. Placement of machines on the ground at fixed points.

At some point in time there is a requirement to service one of the
cars park. We assume that the probability P(«a; x) that this requirement
originated in the point with coordinates (a;x), is proportional to the
number of cars centered on the corresponding object.

Then for the sample random coordinates of the requirements can
be defined according to:

| Coordinates of point |  Probability that claim arose at point |
(a;x) P(a; x)
(015 %1) 0,20
(ay; x5) 0,10
(as; x3) 0,24
(ay; x4) 0,16
(as; Xs) 0,30
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In general, the distribution of the accepted items on the ground can
be set by the plan, which elements are depicted as separate points
(Fig. 3). This plan is overlaid with a rectangular grid of coordinates is
dense enough for a given degree of accuracy can be considered that all
the elements in the me or square have the coordinates of the geometric

centre of the square (x'; y').
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Fig. 3. Plan the placement of accepted elements in general.

The number of items in each square is recorded in the lower-right
corner squares. We assume that the absolute probability P(y') the
ordinates of the center of each square will be equal to the ratio of the
number of elements that are concentrated in all the squares of the plan,
having the corresponding ordinate to the total number of elements.
Conditional probability P{x'|y'} will be equal to the ratio of the number of
elements, centered in the square with coordinates (x’; y'), to the number
of elements that are concentrated in all the squares of the plan with the
ordinate of the geometric center of y'.

Thus, the random ordinate the maintenance requirements of the
elements arranged as shown in Fig. 3, can be set in accordance with the

following data:

\ Ordinate of the point \ Probability \
Y’ 0,00
Y1 0.14
V3 0,25
v, 0,07
V4 0,11
¢ 0.19
I 0.10
y 0,03
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When modeling the spatial coordinates of the requirements initially
given probabilities is generated realization of a random ordinates of the
point at which there is a requirement that y, and then with the
probabilities given in Table. 1 for this implementation of the ordinate is
formed by the realization of the random abscissa x’'. If to solve this
problem is better to use rectangular and polar coordinates requirements,

!/
latter are determined by known formulas: a = tan™?! %; X =x"?+y'?

1. Conditional probability of random abscissa of point at
which there is another requirement
x' P{x'ly'}
vio Love Loyvi | oy | oye | ove |y |y
X1 0,00 0,11 0,08 0,00 0,00 0,08 0,00 0,00
Xg 0,00 0,22 0,16 0,00 0,18 0,16 0,14 0,00
X5 0,00 0,00 0,00 0,00 0,23 0,22 0,17 0,00
X4 0,00 0,00 0,00 0,00 0,04 0,10 0,12 0,00
X5 0,00 0,22 0,20 0,20 0.00 0,00 0,02 0,00
X 0,00 0,34 0,20 0,47 0,00 0,10 0,12 0,17
X7 0,00 0,11 0,22 0,33 0,00 0,08 0,17 0,50
Xy 0,00 0,00 0,00 0,00 0,00 0,00 0,07 0,33
X4 0,00 0,00 0,14 0,00 0,23 0,10 0,05 0,00
! 0,00 0.00 0,00 0,00 0,32 0,16 0,14 0,00

If within the time during which planned maintenance, the
deployment of the machines on the ground does not change, for each i-
ro requirements in accordance with constant probability Py(y’) and
Py{x'|y’'} may be obtained the coordinates of the point a; and x; where
this requirement originated. If you change in a time of deployment of
machines, for example upon completion of one object and move on with
the construction of the other, must, from this time, continue building a
realization of the random coordinates is accordingly changed to the
probabilities P, (y'), P,{x'|y'}, etc.

Conclusions. Found «a; random variable and define x; to given
spatial stream, the moments of occurrence of claims in the reference
system of machine time, the requirements and the coordinates of the
points in which they arise. However, at the decision of tasks of technical
operation it is necessary that the moments of occurrence of the
requirements recorded in the frame of reference of the working time
servicing vehicles.
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AHANITUYHICTb MNPOCTOPOBUX BUMOI' HA TEXHIMYHE
OBCJ1YTOBYBAHHA CHIbCbKOIMOCNMOAAPCbKUX MALUUH
I. J1. Poeoechkkull, B. I. MenbHUK

AHoTauifa. [llpocmopose po3mauwlysaHHs cucmemu Cepe8icCHO20
obcriyaosygaHHs Ounepa, OCHOBHI napamempu i QOyHKUIOHYy8aHHS,
8U3Ha4yarmb MEXHIYHY 20MO8HICMb CifllbCbKO20CnodapChbKoi MexHiKU,
wo € besriocepedHim rpedmMemom OOCITiOKEeHHS.

Po3ssumok azgpapHo20 moeaposupobHuuymea, SK i acouitiogaHux
supobHuume, nnompebye rnesHUX Kopekmue y roJslinuweHHi opaaHidauii i
mexHosoaii 0isfibHoCmi cepeiCHUX nidnpuemMcms, oceimu OusiepcbKol
cucmemu 6e3 roeepHeHHs1 00 @bopM, WO CcKnanucs paHiwe O0Ons
8UPOBLHUYO-MEXHIYHO20 0bcCrly208y8aHHS 8eJTUKUX a2poghipM.

Aepapii He Mmae 4yacoMm | MoxnueocmsaMU  Ofi  MOWYKY
rnocepedHuUKie ma 3alfly4eHHs1 CepeiCHUX rocrye 00 B8UPIUEHHS
8uUpPObHUYUX rpobriem 8 cusly 8i0CymHoOCMi MOXIU8OCMI MaHe8py8aHHs
8uUpObHUYUMU OHOamu, MOCMIUHOI npuxurbHocmi 00 rfpouyecis
supobHuumea, repepusaHHs SKUX 3a2poXXye eeriude3HuUMU empamamu i
36umkamu.

AepapHi moesaposupobHuku rnompebyrome gi00aHuUX napmHepis,
€KOHOMIYHO 3auikaesieHuUx | orepamueHO peazgyromb Ha BUHUKatoyi
npobremu, mak sk 3abesrieyeHHs 8UCOKOI rpaue3damHocmi MalluH,
egpekmusHe 8UKOHaHHS ByOb-sIKUX pouecie CirlbCbKo20CrnodapcbKo20
gupobHuumea nepebysaromb y npsamil 3anexHocmi 6i0 Micus ma
CMpoKie HalaHHS CcepeiCHUX rocriye | eu3Hadarombe npubymekosicmb
a2ocriodapcme.

LocnioxeHHss 8 obriacmi peani3auii rnocrya mexHi4yHo20 cepsicy
yepe3 cucmemy cepegicHo20 o0bcriyao8yg8aHHsT 00800simb  3Ha4yHe
3pocmaHHs eupobHuymea cinbaocnnpodyKuii 3 36irbWeHHAM iX rnonumy
i 3acmocyeaHHs.

Y pobomi nepedbayaembCs WUPOKE BUKOpUCMAaHHS Memodie
meopii UmogipHocmeu i MameMamu4yHOI cmamucmuku, ¢hi3u4Ho20 ma
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Mamemamu4yHo20 MOOes08aHHsI napamempie cucmemu CcepgiCHO20

0bcriy2o8y8aHHs | mexHIKo-eKcryamauiiHUX MNoKa3HUKI8 MalluH.
Kno4yoBi cnoBa: aHanimu4yHicmb, npocmopose euMo?2a,

mexHi4He obcriy2oey8aHHs, CillbCcbKo2ocnodapcbka MalWluHa

AHATNIUTUYHOCTb NPOCTPAHCTBEHHbLIX TPEEOBAHUN
HA TEXHUWYECKOE OBCJTYXXUBAHUE
CEJIbCKOXO3AUCTBEHHbLIX MALUWH

. J1. Poeoeckul, B. 1. MenbHUK

AHHOTaUuUSA. [lpocmpaHcmeeHHoe MecmopacrosioXxeHue
cucmembl cepsucHo20 obcryxugaHus durepa, OCHOBHbIE Mapamempbl
ee yHKUUOHUpOBaHUS, orpedensanuue MmexHUYeCKy 20mo8HOCMb
Ce/IbCKOX035ICMBEHHOU MEXHUKU, S8M5tomcsi  HernocpedcmeeHHbIM
npeomemom uccrie0o8aHUs.

Passumue aspapHo20 moeaporpou3sodcmea, Kak u
accoyuuposaHHbIX rnpoussoocms, mpebyem oripedesieHHbIX KOppekmues
8 yny4YWweHUU opaaHu3ayuu u mexHornoauu dessmesibHocmu Cep8uUCHbIX
npeodnpusmud, obpa3oesaHusi Ournepckol cucmembl 6e3 so3gpama K
opmam, crioxuswumcesi paHee Oss Mpou3eo0CmM8eHHO-MeXHUYeCKO20
obcrnyXXueaHuUsi KpYrHbIX a2pogupm.

Aepaput He pacriorlazaem 6peMeHeM U B03MOXHOCMSMU Orisi
U3bICKaHUs1 NMoCPeOHUKO8 U MpuesieqdeHuUsi Cep8UCHbIX yCIly2 K peweHuro
rpou38o0CMEBEHHbIX Mpobrem 8 cury omcymcmeusi B803MOXHOCMU
MaHespuposaHUsi  rpPou3e00CMBeHHbIMU  (hoHOamMu,  MOCMOSIHHOU
rpussisaHHOCMU K rpoueccam rnpouseodcmea, rnpepbisaHue Komopbix
upesamo 02pPOMHbLIMU romepsiMu U ybbimkamu.

AepapHble mosgaporipoudgodumernu Hyxoaromcs 8 rpedaHHbIX
napmdepax, 3KOHOMUYECKU 3auHmepeco8aHHbIX U pea2upyroujux
orlepamueHO Ha 803HUKarwue npobremebl, mak kKak obecrieyeHue
8bicokoli pabomocrnocobHocmMu MawuH, 3¢hEKMUBHOE 8bINOSTHEHUE
J106bIX rnpoueccos ceslbCKoX035UcmeeHH020 npou3soocmea Haxo0simcs
8 npsiMol 3asucumMocmu Om Mecma U CpoKog rpedocmasrieHusi
CepBUCHbIX ycrye u ornpedesnsanm 00X00HOCMb X035Ucme.

UccnedosaHusi e obnacmu peanusayuu ycriyea MmMexHU4YeCcKoz20
cepsuca 4Yepes cucmemy cepsucHoz2o obcryxueaHusi Ookasbiearom
3HayumersnbHoOe ego3pacmaHue rpoussodcmea CefibXo3rnpodyKuuu c
ygeriudeHueM ux cripoca u rnpuMeHeHUs.

B pabome npednonazaemcs obwupHoe ucrosis3o8aHue mMmemooos
meopuu  eeposmHocmel U  MameMamu4yecKol  cmamucmuKu,
¢u3u4ecko2o U Mamemamuyeckoz2o MoOeniuposaHusi rnapamMempos
cucmembl cepsuCcHO20 06CyXugaHUSI U MEeXHUKO-3KCIyamauyuoHHbIX
rnokasameJsiet MalluH.

KnioyeBble cnoBa: aHa/lumu4HoOCMb, MPOCMPaHCMEEHHOoe
mpeboeaHue, mexHuU4eckoe obcnyxueaHue, CesIbCKOX0351liCMmeeHHas!
MawuHa
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