machines is ensuring their rehabilitation. It is known that the
maintainability of agricultural machinery, as well as other properties of
reliability lays in the design, therefore, in the specification of the product
are established objective criteria and methods that allow us to
quantitatively and qualitatively evaluate the machines that are designed.
The analysis of the literature on this problem showed that over the last
decade in the industry of agricultural machinery is still not enough
attention is paid to the repair of technological structures combine
harvesters and their maintainability. The question of maintainability is
particularly acute for harvesters because the harvest is important to
reduce the length of downtime for maintenance and troubleshooting.

Keywords: distribution law, complexity, reliability, operation,
combine harvester
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ANALYSIS OF MODEL OF RECOVERY OF AGRICULTURAL
MACHINES AND INTERPRETATION OF RESULTS
OF NUMERICAL EXPERIMENT
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Abstract. Maintenance is an Iimportant complex production
processes as an integral element of the process of providing services,
ensuring the functioning of agribusiness. Despite the fact that human
error, not technology failures pose the greatest potential risk, little in the
literature discusses aspects of the human factor associated with the risk
factors of the working environment in which employees realize that.

Conditions of the working environment (working conditions) while
conducting production processes have a significant impact on the
implementation of the professional characteristics of personnel. In
addition to the impact of hazards physical factors of production
environment on the quality of the production maintenance processes
affect the professional competence and industrial discipline of the
personnel in the field of industrial safety in accordance with job
requirements and the production hierarchy.

Due to the fact that IT consists of production processes of high
complexity with high requirements to quality of work, strict compliance
with the regulations, require a special methodological support,algorithms,
methods and models for decision support managers of
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service enterprises in the organization of production processes, focused
on achieving the lowest level of employee exposure hazards inherent in
the working environment.

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

Formulation of problem. If the weights be chosen with condition
for the normalization, the criterion function will fulfill the role of the rating
at the appropriate level of the system hierarchy.

It seems appropriate then to identify the concept of rating and trust
assessments.

The main idea of the rating approach is to create conditions for the
development of proposals for changes in the actual level of hazard
factors of industrial environment, the activation of the "safe-oriented"
activities of all services and units involved in maintenance of agricultural
machines and increasing their motivation to work according to the rules
of industrial safety.

Analysis of recent research results. For generality we call each
estimated position indicator (rating) [1]. For each indicator we determine
the level (from a standard based on 3-levels with a possible division into
sub-levels to include in the general scheme of rating approach the
method of assessment of workplaces by labor conditions) and the
weighting factor (or coefficient of importance) of this indicator in this
group of indicators [2, 3].

Thus it is necessary to distinguish between the required level (for
each index, not necessarily the highest) achievable level (in the specific
conditions of interaction between the system and external environment)
[4]. Mandatory level should be known to all stakeholders. At this
mandatory level should be set, where possible, by far, in the form of not
allowing discrepancies [5]. Mandatory level guarantees a satisfactory
rating, a higher level increases the rating.

Purpose of research is an analytical research of model of
recovery of agricultural machines and interpretation of results
of numerical experiment.

Results of research. Note that the value of the rating approach is
based on it built a complete system of rating the management of
implementation risk factors of production environment of the production
process maintenance of aircraft, including the rating monitoring process
in General. In order to process rating control to have maximum impact, it
needs to be involved in the performance of all factors. This condition
automatically occurs when the rating on each level of the hierarchy
coincides with the target function. Two-dimensional convolution on two
indicators best meets the proposed matrix representation and diatomea
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tree. The feature of this structure is the aggregation (integration) at each
node of the schema tree structure, only two assessments.

Integrated the rating should reflect the priorities of the indicators.
The formation of these priorities, and hence the formation of rating
should be should be performed by experts based on the opinions of
decision makers.

People can effectively measure (proportion) only a limited number
of indicators and best of all, if at each step of the assessment is
necessary to compare more than two or three indicators. Such a
comparison in the case of two indicators is convenient to carry out, with
the presentation of the results of comparison in a two-dimensional
matrix, or a simple table.

At each step the previous convolution is seen in a pair of one new
indicator. To do this, in the context of multivariate analysis is carried out
level-based distribution of considered parameters.

Dichotomous view can be described structural arrangement in the
form of predarea with the root vertex corresponding to the integrated
assessment, and the hanging vertices corresponding local indicators".
Each intermediate vertex corresponds K the aggregate evaluation of fk,
the resulting convolution of the two estimates of the respective nodes of

the lower level (Fig. 1).

Fig. 1. Scheme of the convolution of the estimated 4 indicators in
the form of a dichotomous tree with the root vertex and the hanging
vertices, where K and f are the original and complex (aggregated)
evaluation (in our case the indicators of risk factors of production
environment).

The block diagram shown in Fig. 1 will deliver into compliance
dichotomie representation of the integrated assessment, representing
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the analytical model of complex non-linear multi-level convolution to be
written in the form of the following formula:

fo=F(K)=@1[k1 (92 (k2,93 (k3. k4))], (1)
where: @1, @2, ¢3 — weights.

Dichotomie representation allows to solve the problem of
generalization of the evaluation n criteria by sequentially solving a
number of problems with the two. For expansion of opportunities and
some generalizations of the method, dichotomie modify the view so that
each level could be considered not just one, but two pairs. Each time a
choice continues to be placed one of two, but each level can be
considered 2 to 4 indicators.

Management process implementation of risk implies purpose:
change (reduction) in the number and intensity of realization of the risk
factors of the working environment when undertaking production
processes maintenance. It should be noted that similar risks of
production (technological) processes exist on other dangerous industrial
objects. With further increase of the parameter p, the zero fixed point is
unstable. This means that even at small initial values of the variable
(indicator of one of the factors), over time the value of the variable will
increase until, until it reaches the second fixed point. This behavior is
variable (Fig. 2) is observed at all values of the parameter in the interval
1<p<2. The diagram illustrates the presence of the parameters p = 1.5
and q = 1 non-zero stable fixed point. Fig. 2 — Fig. 5 on the y-axis is the
value of CP 1, and xn+1 is X,. That is, the dependence of the subsequent
state of the system from its previous state.

As noted, the feedback parameter q does not affect the stability of
dynamic regimes, however, this parameter, or rather from the ratio of the
parameters depends on the deviation of fixed points from 1.

When dalsem increasing the parameter p the fluctuations of the
values of the variable will have not two, but four possible States,
achieved alternately (Fig. 4). The diagram in Fig. 3 illustrates the
presence of the parameters p = 2,4, q = 1,6 stable cycle of period 4,
which appears at p >~2,236.

Then the 4-cycle turns into a cycle of period 8, 16, etc. When it
exceeds a certain critical parameter value there is a transition system
into a chaotic regime. To determine the critical value analytically is not
possible. The numerical experiment showed the presence of the cycles
of other periods (3, 5, 6, 7, etc.), and the increase of the cycle period in
this case cannot be associated with the growth parameters. For
example, a cycle of period 3 (Fig. 5) is observed immediately before the
transition to the chaotic behavior of the variable. The diagram in Fig. 5
illustrates the presence of the parameters p = 2.5, and q = 2 stable cycle
of period 3.
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Fig. 2. Iterative fhapping graph representing the dependence of
each of the following normalized state variable x,, 1 from the previous x,
for values of parameters p = 1.5 and q = 1 and initial conditions xq = 0,2.
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parameter values p = 2.1, and g = 1 and initial conditions xy = 0,2.
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parameter values p = 2.5, and g = 2 and initial conditions xy = 0,1.

Conclusions

To sum up the results. There are parameter values under which:

— a small deviation from the equilibrium state will lead to
uncontrolled growth danger factor of the respective production
environment, i.e., the probability and intensity of exposure to this risk will
increase many times, exceed permissible values;

— a small deviation from the equilibrium state will transfer the
system to another equilibrium state, and this transition at the same
values of parameters and initial conditions occurs in the direction of
increasing indicators of the hazards, and the other in the direction of
decline that is of most practical interest;

— perhaps the ambiguous behavior of a system in which the
number of accepted her conditions, two or more;

— with further increase of the parameter the behavior of the system
becomes unpredictable — chaotic, what we should fear most.
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AHANI3 Moaeni BIAHOBJIEHHA NMPALUE3OATHOCTI
CINIbCbKOIroCnogAPCbKMUX MALLUWH TA IHTEPIMNPETALIA
PE3YJNbTATIB YACEJIbHOIO EKCNEPUMEHTY
l. J1. Poeoecbkuu

AHoTauifa. TexHiyHe 0bcriy2o08y8aHHS — HalgaXXusilul KOMII/IeKe
8UPOBHUYUX rpouyecie, WO € cKradosuUM efleMeHmoM rpouecy HadaHHs
cepsicHoi rnocnyau, 3abeaneyvye yHkuioHysaHHs AllK. Heseaxaro4u Ha
me, Wwo came [OMUSIKU JIIOOUHU, a He 8i0Mo8U MEXHIKU
npedcmasnsaroms Haubinbwy nomeHuiluHy Hebesreky, 8 nimepamypi
mario po3aansdarombscs acriekmu J1o0CbKo20 ¢hbakmopa, rnoe'a3aHi 3
Hebe3rneKkow ¢hakmopie supobHu4Yo20 cepedosulya, 8 SKil rnpauieHUKU
30iliCHIMb MexHIYHe 06Cry208y8aHHS.

Ymosu supobHu4oeo cepedosuwia (ymosu rpaui) rnpu rnpoeeodeHHi
8UPOBHUYUX rMpoyecie YUHAMb 3Ha4YHUU ernnue Ha peanisauito
rpogbecitiHux XxapakmepucmuKk rnepcoHany, wo 30iUCHIE MEeXHIYHO20
obcrniyzosygaHHsA. Kpim  ernnuey Hebearnek  ¢hisudyHux  ¢hakmopie
8upobHuU4Yo20 cepedosuwia Ha SKiCmb  8UPOBHUYUX  rMpouecis
MeXHIYHO20 obcriy2o8y8aHHs grsiuearoms npogbecitHa
KomriemeHmHicmb | eupobHu4a AOucuyurisiiHa rnepcoHasny 8 cgepi
8upobHu4oi besrneku y eidrnosiOHocmi 3 rocadosumu o0boeg'sa3kamu i
8UPOBHUYOI iEpapxieto.

Y 38'a3ky 3 mum, wo mexHidyHe obcry2o8ye8aHHs ckriadaembcs 3
8UPOBHUYUX rnpouecie nid8UWEHOI ckrnadHoCcmi 3 8UCOKUMU suMoz2amu
00 sKocmi 8UKOHysaHux pobim, 0o cysopo2o OompuMaHHs 8UMOe
peaniameHmie, rnompibHe crieuianbHe Memoodu4yHe 3abelrneyeHHs,
anzopummu, memoodu i Moolesi Ons cucmemM nidmpuMKU MpUUHIMMS
pileHb KepPIBHUKI8 cepsicCHUX nidrnpuemMcmas rnpu opaaHizauii supobHUYUX
rnpouecie MEeXHIYHO20 0bcriy208y8aHHsI, opieHMo8aHuUXx Ha
3abeasredyeHHss HalUMeHWOo:20 pieHs erfugy Ha rpauisHuKie Hebesrneku
gakmopie supobHUY020 cepedosulua.

Kno4yoBi cnoBa: aHanimuyHicmb, npocmoposa euMoa2a,
mexHi4He o6cr1y208y8aHHsl, CillbCbKo20cnodapcbKa MalWuUHa
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AHAIMN3 MOOEJIN BOCCTAHOBJIEHUA PABOTOCIMOCOBHOCTHU
CENIbCKOXO3AUCTBEHHbIX MALUVH U UHTEPMNPETALIUA
PE3YJIbTATOB YACJIEHHOIO 9KCMNEPUMEHTA
U. J1. Poeoeckul

AHHOTauuA. TexHuydeckoe obcryxueaHue — 8a)XHbIU KOMIIEKC
rpou3800CMBEHHbIX MPOUECCOo8, A8AIWUUCA COCMagHbIM 3/1eMEeHMOoM
rpouecca OKa3aHusi cepsucHou  ycnyeu, obecniequsarowuti
yHKyuoHuposaHue AllK. Hecmompsi Ha mo, 4mo UMEHHO Oowubku
yeriogeka, a He omkasbl MEeXHUKU rpedcmasnsom Haubornbuwyro
rnomeHyuasbHyt0 oracHocmeb, 8 lumepamype Maso paccmampuearomcs
acriekmsl 4esl08e4ecKo20 hbakmopa, Cc8s13aHHble C 0NacHOCMbIO
akmopos rnpouzeodcmeeHHoU cpedbl, 8 Komopou pabomHuKu
ocywecmsnsiom mexHudeckoe oberyxueaHue.

Ycnosusi npoussoOcmeeHHoU cpeldbl (ycnoguss mpyoda) rpu
rnposedeHuu rpou3800CMBEHHbIX rnpoueccos OKa3blearom
3HayYumesnbHoe  BMUSHUE Ha  peanu3ayur  rpogeccuoHarbHbIX
xapakmepucmuK repcoHarna, OCywecmessiouweao mexHU4YeCcKo20
obcnyxueaHue. lNoMumMo enusiHUs ornacHocmeu ¢bu3uyeckux ghakmopos
rnpou3eodcmeeHHol  cpedbl Ha Kadyecmeo  rnpou3so0CmEeHHbIX
rpouecco8 mexHu4yeckoz2o obcrnyXueaHusi 8nusaom rpogheccuoHaribHasi
KomMriemeHmMHocme U rpou3eo0cmeeHHass oOucuyurnsiuHa rnepcoHasna e
cghbepe npoussodcmeeHHoUu 6e3onacHocmu 6 coomeemcmeuu C
OO/MKHOCMHbBIMU 0653aHHOCMAMU U pou3eo0cmeeHHoU uepapxued.

B ces3u ¢ mem, 4mo mexHu4deckoe obcrnyxugsaHue cocmoum U3
rpou3800CMBEHHbIX MPOUECCO8 M08bILIEHHOU CITIOXKHOCMU C 8bICOKUMU
mpebogaHUsSIMU K Kadecmey 8bIrofHAEeMbIX pabom, K Ccmpo2omy
cobrirodeHuro mpeboeaHul peariameHmos, mpebyemcsi crieyuasbHoe
mMemoou4yeckoe obecriedyeHue, arnzopummbl, Memoobl U modesnu Or5s
cucmem rMoOOepPXXKU MPUHAMUS peweHUl pykosooumerel CepBuUCHbIX
npednpusmud npu opaaHu3ayuu rnpou3eodCMEEHHbIX [POUECCO8
mexHu4Yeckoao obcryxueaHusi, OopueHmuposaHHbIX Ha obecriedyeHue
HaumeHbwez20 ypoeHs 8o30elcmeusi Ha pabomHukos ornacHocmel
gakmopos rpou3soocmeeHHol cpeobl.

KnioyeBble crnoBa: aHaslumu4YHoOCMb, MPOCMPAHCMEEHHOEe
mpeboeaHue, mexHuU4eckoe obcnyxueaHue, CesIbCKOX0351liCMmeeHHas!
MawuHa
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