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Abstract. Ensuring availability of agricultural machinery in the
process of exploitation is a complex and important task that needs
financial support, timely and rational implementation of complex of
measures, in most cases, the system, in the context of the functioning of
each element of the technical system.

In the activities of agricultural companies are always risks of failure
of agricultural machinery in the period of harvesting crops. The
consequences of failure can have negative character. In this regard,
there is a need to manage the risk factors of occurrence of failures of the
machines. The level of reliability of agricultural machines depends on the
competitiveness of the agricultural company. Most large agricultural
holdings, as a rule, have the highest indicators of reliability of agricultural
machines.

The development of better methods and rules in the framework
ensuring the efficiency of agricultural machinery in the process of
exploitation to agricultural companies is a topical issue.

If the probability of avoiding failure as a result of implementation of
measures to reduce the risk of failure is zero, then interventions are
ineffective, all the events in this case are implemented. If the probability
of avoiding failure as a result of implementation of measures to reduce
the risk of failure tends to one, respectively, the interventions are
effective.

Key words: probability, loss, exploitation, efficiency,
agricultural machine

Introduction. Ensuring availability of agricultural machinery in the
process of exploitation is a complex and important task that needs
financial support, timely and rational implementation of complex of
measures, in most cases, the system, in the context of the functioning of
each element of the technical system.

Formulation of problem. In activities of agricultural companies are
always risks of failure of agricultural machinery in period of harvesting
crops. The consequences of failure can have negative character. In this
regard, there is a need to manage the risk factors of occurrence
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of failures of machines. The level of reliability of agricultural machines
depends on the competitiveness of the agricultural company. Most large
agricultural holdings, as a rule, have the highest indicators of reliability of
agricultural machines. The development of better methods and rules in
the framework ensuring the efficiency of agricultural machinery in the
process of exploitation to agricultural companies is a topical issue.

Analysis of recent research results. Activities to improve the
level of reliability of agricultural machines includes the following tasks [1]:

- reduction in the number of failures of agricultural machinery;

- improving the reliability of the park of agricultural machines;

- elimination of human error affecting the level of reliability of
agricultural machines;

- introduction into service of new grades of agricultural machinery.

After ranking the identified risks on the level of reliability of
agricultural machines in agricultural companies is determined by
management strategy risk factors separately for each type of risk
allocation priorities. Priority priority of risks is determined on the basis of
the following criteria [2—7]:

- proportion of relevant costs in the cost structure of agricultural
companies, as well as indirect costs associated with the presence of a
particular risk;

- greatest probability of failure (based on expert assessment);

- possible impact on the risk without additional funding;

- ability of risk analysis and risk treatment for early stages of major
new projects agricultural company;

- continuation of already initiated projects.

To control the level of reliability of agricultural machinery used
predictive strategy for risk management which is to identify potential
previously occurring event having internal or external source and
adversely affecting the reliability of machines, as well as the
development of measures to reduce the risks of identified events (Fig. 1).

According to the developed methods in the management of
operational parameters by factors of reliability of the farm equipment was
identified four basic ways of responding to failures:

- avoidance of failure — the termination of activities related to the
refusal;

- reduction of failure — action taken to reduce the probability of
failure;

- reallocation failure — reducing the likelihood of failure by insurance
or transfer of any activity to a third party;

- acceptance of failure — actions to reduce the probability of failure
is taken.
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Reducing the severity of the consequences or the probability of
failure will reduce the associated risk can also be reduced as both
variables and each variable separately, which produces a result to
decrease the likelihood of failure.
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Fig. 1. Management strategy factors of reliability of agricultural
machines.

In this regard, there are following options to reduce the likelihood of
failure:

- technical measures;

- control measures;

- personnel decisions, economic impact on staff;

- organizational and production decisions.

Typically, analysis of industrial activity shows that to eliminate all
hazards is impossible and not economically viable and, in this case, is in
effect a rule of priority aims.

Purpose of research to summarize the analytical approaches to
probability of preventing the loss of efficiency of agricultural machinery
during operation.

Results of research. Suppose that in the framework of strategii
introduced event to reduce the risk of failure (Fig. 2 and Fig. 3).

Measures to reduce the risk of failure represent a set of actions
(action), aimed at reducing (in some cases prevent) the level of
occurrence of a failure of agricultural technology. Prior to the introduction
of the event the intensity of the flow failure is A;, after the introduction of —
Ao. If Ai<A,, then the result of the implementation of the event part of the
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bounce is filtered, countered, destroyed. If A;=A,, then events are not
working, all the aviation events happen.

M

O

Fig. 2. Count prevent failure of agricultural machinery: M1 — event
to reduce the risk of failure.
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Fig. 3. Count prevent aviation failure of agricultural machinery: My,
— event to reduce the risk of failure, Ma; — event to reduce the risk of
failure, Ms; — event risk reduction of incidents M,; event to reduce the risk
of serious incidents.

Measures to reduce risk are characterized by the probability of
preventing failure of agricultural machinery. The probability of preventing
failure of agricultural machinery (P;) — the ratio of the intensity of flow of
failures of agricultural machines of a certain type after implementation of
the measures for the intensity of the flow of these events, which was
prior to the implementation of the activities:

Ay

P, = %

where: A, — the original flow rate of the j-th type aviation events prior to

the introduction of measures to reduce risks As — flow rate of the aviation
events of the j-th type, taking into account preventive measures.

Intensity flows prevented aviation events are forward-looking
variables and are calculated by expert method.

For each factor of the risk reduction activities may be several. One
event can prevent several factors.

The legend of the likelihood of the prevention of events following
the introduction of measures to reduce risk of aviation events are shown
in Table 1.
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1. Designation of probability of prevention of refusal of
agricultural machinery following the implementation of measures to
reduce the risk of failure of agricultural machinery.

Factors Measures to reduce the risk of failure
of failures M1 | M2 ] MX | ] Mz
F1 P(M1/F1) P(M2/F1) e P(Mx/F1) .. P(Mz/F1)
F2 P(M1/F2) P(M2/F2) P(Mx/F2) P(Mz/F2)
F3 P(M1/F3) P(M2/F3) P(MX/F3) P(Mz/F3)
Fa P(M1/Fa) P(M2/Fa) P(MX/Fa) P(Mz/Fa)
Fg P(M1/Fg)  P(M2/Fg) P(Mx/Fg) P(Mz/Fg)

If you are implementing multiple risk reduction activities (Fig. 3 and
Fig. 4), than when A;=10, A,=8, As;=4, then probability of prevention
activities M1 (Pyvy):

4
Piy1 = g
then probability of prevention activities M2 (Pyyw»):
4
Pz ==
1M?2 38

)‘1 )\'2 )\.3
Uorot

Fig. 3. Count prevent two failures of agricultural machinery: M1 —
first event to reduce the risk of failure of agricultural machinery; M2 —
second event to reduce the risk of failure of agricultural machinery; A; —
intensity of the flow failure of agricultural machinery to implement the
measures M1, M2; A, — intensity of the flow failure of agricultural
machines after the implementation of measures M1 and M2 to
implementation; A; — intensity of the flow failure of agricultural machines
after the implementation of measures M1, M2.

Total probability of
measures M1 (Pqy):

prevention following implementation of

4 4 2
Poy = Piy1 " Pimz =§'§=§
Thus, if several activities, the cost of the implementation of C,, risk
mitigation will be summed, and the resulting probability of preventing the
P: will be equal to the product of the probabilities of the prevention of
events Py, the results of the implementation of each activity, reducing the
rask of events:

C = Z%=1C_n and P, = H£1=1P1n
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Fig. 4. Graph of prevent four types of failure: M1 — first event to

reduce the risk of failure; M2 — second event to reduce the risk of failure;
AK(X-1) — flow rate crashes to implementation of activities of MKX; AKX —

flow rate of crashes after implementation of activities of MKX; AA(D-1) —
flow rate crashes to implementation of measures MAD; AAD — flow rate
of crashes after implementation of measures MAD; AS(J-1) — intensity of
flow of failures prior to introduction of the event MSJ; ASJ — intensity of
flow of failures after implementation of measures MSJ; AI(R-1) — intensity
of flow of failures prior to introduction of the event M|R; AIR — intensity of
flow of failures after implementation of measures M|R.

The resulting probability prevent rejection P (%)

1
P(7) =11 (®)
E 7. _ E,

Conclusions. If the probability of avoiding failure as a result of
implementation of measures to reduce the risk of failure is zero, then
interventions are ineffective, all the events in this case are implemented.
If the probability of avoiding failure as a result of implementation of
measures to reduce the risk of failure tends to one, respectively, the

interventions are effective.
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MMOBIPHICTb 3ANOBIFTAHHA BTPATU NMPALIE3OATHOCTI
CUTIbCbKOIrOCNOOAPCbKUX MALLUWH NPU EKCNNYATALUIN
I. J1. Poeoscbkul
AHoTauis. 3abeasrneyeHHs1 npaye3damHocmi
CiNlbCbKO20Cro0apChbKUX MawuH y rpoueci ekcrinyamauii € ckrnadHuUM i
gaX/iueumMm 3ae0aHHsM, WO eumMazae hiHaHc08020 3abesrieqyeHHs,
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Cce0e4YacHo20 | payioHaslbHO20 8rpoeadXeHHs KOMIIieKkcy 3axodis, y
binbwocmi sunadkie cuCmMeMHO20, 8 PO3Pi3i PYHKUIOHY8aHHS KOXHO20
esieMeHma mexHi4HoI cucmemul.

Y disnbHocmi azgpapHuUx KomraHil 3aexou [rpucymHi pusuku
BUHUKHEHHS1 8i0MO8 CiflbCbK020Crno0apChbKUX MauwuH 8 repio0 36upaHHs
8PpOXKaK CiflbCbKO20Crn0o0apChKUX Kyrnbmyp. Hacnioku 8i0Mo8 MOXymb
Mamu 36umkosull xapakmep. Y 38’d3Ky 3 UumM € HeobXiOHicmb 8
yrpaesiiHHi ghakmopamMu pPu3UKI8 BUHUKHEHHS 8i0M0O8 MalWluH. PieeHb
6e38I0MOBHOCMI  CiflbCbKO20Cro0apCbKux  MawuH  6e3rnocepedHbO
3anexums  8I0  KOHKYPEHMOCIPOMOXHOCMI  azpapHoi  KOMMaHil.
Haubinbwi aspoxonduHau, SK npasusio, Marmb Hausulwli NnoKkasHUKU
6e38i0MOBHOCMI CillbCbKO20CN00apPChbKUX MalluH.

Po3pobka 6inbw OocKoHanux mwmemodie | npasun y pamMkax
3abesneyeHHs1 rpaue3damHocmi CirlbCbKO20CcrnodapCbKuX MawuH Y
npoueci ekcrnnyamauii Ons agpapHUX KoMmnaHill € aKkmyarbHUM
MUMaHHsIM.

AKkwo UmosipHicmb  3arnobizaHHsi BUHUKHEHHSI 8iOMO8U  3a
pesyribmamamu  erpogadXeHHsT 3axo0i8 Wo00 3HUWXEHHS pPU3UKig
BUHUKHEHHs1 8i0Mo8U OOpPIBHIKOE HYI0, MO 3axo0u € HeegeKmusHUMU,
eci noldii 8 uboMy eurnadky peasni3yrombcs. 5SKWo UMO8IPpHICMb
3arnobiecaHHS BUHUKHEHHSI 8i0MO8U 3a pe3yribmamamu 8rpo8aoXeHHS
3axo00ie Wo000 3HUXEHHS pu3uKie BUHUKHEHHs1 eidmosu rpazHe 00
00uUHuUUi, 8i0rogioOHo, 3axo0u € egheKmMuU8HUMU.

KnoyoBi cnoBa: UMoeipHicmb, empama, eKcrsiyamauis,
npauyesdamHicmsb, CinbCcbKo20cnodapcbKa MawuHa

BEPOATHOCTb NPEOOTBPALLUEHUA MOTEPU
PABOTOCMNOCOBHOCTU CENbCKOXO3AUCTBEHHbLIX MALLUH
NMPU SKCIMINYATALUN
W. J1. Pozoeckul

AHHOTaUuA. ObecneyeHue pabomocriocobHocmu
CeJIbCKOX0351LICMBEHHbIX MauwUH 8 rpouyecce aKcrayamauyuu sensemcs
CITOXXHOU U 8axkHoU 3adayvel, mpebyrowel huHaHcogo20 obecriedeHus,
CB0EBPEMEHHO20 U  pauyuoHaslbHo20  8HEOPEeHUs]  KOMri/lekca
mepornpusmut, e 6onbuwuHcmee crlydae8 CUCMEMHO20, 8 paspese
OYHKUUOHUPOBAHUST Kaxx0020 3fieMeHma mexHuU4eckKou cucmemsl.

B OesmenbHOCMU az2papHbIX KoMraHul ecezada rpucymcmeyom
PUCKU BO3HUKHOBEHUSI OMKa308 CEeJ/IbCKOXO35UCMBEHHbIX MalluH 8
camblli nepuod yboOpKU ypoxasi CeIbCKOXO3SUCMBEHHbIX Kylbmyp.
lNocnedcmeusi omka3oe mo2ym umems ybbImoYHbIU Xapakmep. B cesasu
C amum umeemcsi Heobxo0uMOCmb 8 yrpasseHuUU ghakmopamu PUCKo8
BO3HUKHOBEHUSI ~ OmMKa3o8  MalWuH. YpoeeHb  b6e3omka3Hocmu
CeJIbCKOX0351LCMBEHHbIX MalwuH Harpsimyro 3asucum om
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KOHKypeHmocrocobHocmu azgpapHol KomraHuu. Camble KpyrHble
aspoxornduHau, Kak rpasusio, UMerm camble 8bICOKUE [loKkasamesiu
6e30mKa3HOCMU CerlbCKOX035UCMBEHHbIX MalUUH.

Paspabomka 6oree cogepuweHHbIX Memooo8 U rpasus 8 pamkax
obecriedyeHue pabomocrnocobHOoCMU CerlbCKOX035LUCMBEHHbIX MawUuH 8
rnpouecce aKcrislyamauuu Onsi  azgpapHbIX  KoMMaHul  sierisemcs
aKkmyaribHbIM 80r1POCOM.

Ecnu eepossimHocmb rnpedomepawieHusi 803HUKHOBEHUSI OmMKas3a
Mo pesynbmamam BHEOPEeHUs Mepornpusimul Mo CHUXEHUIO PUCKO8
B03HUKHOBEHUSI OomKasa paeHa Hyro, mo Mepornpusmusi Sessromcs
HeaghghekmusHbIMU, 8Ce cObbiImusi 8 aMOoM criydae peasnusyromcs. Ecnu
geposimHocmb  npedomepaweHuss ~ 803HUKHOBEHUS ~ omkKasa 10
pesyrismamam 6HeOpPeHUsi Mepornpusimul 0 CHUXEHUK  PUCKO8
B03HUKHOBEHUSI omKasa cmpemumcsi K eduHuue, CoomeemcmeeHHO,
Mepornpusimusi A8ssitomcsi 3¢hgheKmueHbIMU.

KnioueBble cnoBa: eepossmHocmb, rnomepsi, 3Kcrjyamauyusi,
pabomocnocobHOCMb, ce/lbCKOXO035s1iCMeeHHas1 MawuHa
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AHoTauifa. besnepepsHo 3pocmarodi euMoau 00 MEXHIYHO20 PIiBHS
CiflbCbKO20Cro0apchbKUux  MawuH rnoe’sizaHi 3 HeobXxiOHicmio
3abesnieyysamu ix  HadilHicmb, 8UCOKY  MpoO0yKmMueHicmb,  SKi
8U3Ha4yarombCs maKuMu eKcriflyamauyiliHuUMU rokasHukamu ix demarneu
ma  eyssie  AK  3HOCOCMIUKICMb,  KOHMaKmHda  XOpPCmKicmab,
2epMemuyHicme 3’ €0HaHb.

[1i0 4ac ouiHoeaHHs1 pi3bbosux 3’€0HaHb CiflbCbKO20Cn00apChKol
MEeXHIKU 8U3Ha4YaembCsl X 30amHiCmb MakCcuMalbHO mpueanul 4ac
3abeasrnedysamu wjinbHicmb abo 2epMemuyHicmb cmukig. Poskpummsi
cmuky Oemarnel e8uU3Ha4YaembCs SK [OKa3HUKaMu sIkocmi camux
Hapi3HuUx erfiemMeHmige (0bpobka MOBEPXOHb CMUKY, YUC/IO CMUKI8,
MOoYHicmb Hapi3i), mak | ocobnusocmsamu ekcrilyamauii rnocieHoi
MexHIKU (Kopo3isi, 3abpyOHeHHS, 3HOWYB8aHHSI 3aB00ChLKUX MOKpUmmie
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