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During developmentcomplex system of restoring the operational efficiency of
agricultural machines [1], there is a problem of justifying a strategy that would allow
obtaining the maximum possible effect from the operation of machines [2].

Usually, when setting the task of prevention, given characteristics of the
reliability of agricultural machines are assumed: the function of the time distribution
of the system's fault-free operation P(x) or its separate parts and the distribution
function of the time of independent manifestation of failure ®(v) and maintainability
characteristics: time distribution functions of various restoration works that can be
carried out in the system [3]. These characteristics, as well as the strategy [4],
according to which the terms of restoration work are assigned, determine the state of
the system and the evolution of these states over time [5].

Let's assume that there are many E possible states of the system is finite
E={E1,E2, ...,En}. In this case, the process trajectories x(t), describing the evolution
of system states over time, are step functions. On the trajectories of this random
process, we will define a functional which, with fixed reliability characteristics, will
characterize the service strategy of the studied system. For a finite period of time
[0,t] process trajectory x(t) given by the number of transitions m, moments of
transitionst (=0<t<t,...<tm<t and Ei,, Ei,, ..., Eim, in which the process is between
moments of transition. Then we define the functional as a mathematical expectation:

MR Cite* (tieen + ti) + Cimy » (E— 1)}, (1)
where are constants c¢; can be interpreted as the income received per unit of time spent
in the state Ei. With long-term use (t—o0) functional (1) tends to infinity. It is also
necessary to consider the specific income, i.e.

: 1 _
I =1my o, - M{ERG Cige * (s + 8 + i (= £}, (2)
Functional for the regenerating process/can be defined as
" M; ey citM;
I =3¢k :Zizlcm'gzﬁa 3)
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where k; is the average time ratio Mi, held in the state Ei during the regeneration
period, until the middle of the duration of this period M.

Process behavior x(t) depends on the distribution function of the system
uptime P(t). Time sharing function{independent manifestation of refusal ®(x) and
characteristics that determine the timing of regenerating factors (precautionary
prophylaxis is scheduled after a random time 7, distributed by law G(x)). Therefore,
average durations also depend on these functions M and Mi(). i Zl—:lWe consider, that

the regeneration period begins at the moment of complete system renewal and at the
same timemomentanother prophylaxis is prescribed. The studied functional (3) can be
written as a fractionallinearfunctional of the species

. _Alxvy)dG(x)d®(v)dP(y)
I'=1(G®P) = B(x,v,y)dG(x)d®(v)dP(y) )

If the process x(t), which describes the evolution of system states over time,
takes a finite set of values and is regenerative, then the functional that characterizes
the quality of system operation has the form of a fractional-linear functional (4) with
respect to the time distribution function of fault-free operation P(t), distribution
functions of the time of independent manifestation of failure ®(x) and distribution
functions G(x), which determines the periodicity of preventive preventive measures.

In expression (4) is a function A(x,v,y) and B(x,v,y) have the meaning of
conditional mathematical expectations, provided that the event {{=y.n=x,(=v}.
Strategyrestoring the efficiency of agricultural machinesshould be laid at the level of
formation of the management system. An important problem is also the division of
functions between the project and organizational subsystems, which is why some of
the management functions (for example, determining the implementation terms,
resource allocation) remain the prerogative of the center, which is not always
effective. This type of structure is advisable to use in largesystems for restoring the
efficiency of agricultural machines, whose implementation conditions are not fully
defined. Thus, in its pure form, none of the existing structures is ideal.

Let the total amount of work be determineda complex system of restoring the
efficiency of agricultural machines, on the basis of which we develop a work
schedule. In general, such a schedule can be presented in the form of a system
consisting of objects of three types.

We will use the graph-theoretic description of the system: £ =(Q, U, €), where
Q is a setpeaks, U is the set of edges, € is the incidence ratio that assigns y to each
edge of Uconformitya pair of vertices from Q:

ueU=@A! {p.q7 € QxQ)(ue {p,q> ). (5)

Functionsdescribe the behavior of system elements and are represented by a set
of sets: F = (R, ) , where R = (Ai) i€l is a family of some basic sets Ai (signals,
trajectories, resources, i.eplurals, on which the functions are defined), f is the set of
all representations

[Lier, Ai = [lier, Air JJ1lo © 1 (6)
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that is, functions that reproduce certain implementation tasksof a complex system of
restoration of operational efficiency of agricultural machines. This is due to the
consumption of resources. In this case, it is necessary to take into account the
connections caused by the presence of type restrictions

Prlfe(ITier Ai)] < ug. (7)
where uy is the limit of resources allocated for the implementation of the k-th
function,, — consumption of resources for the implementation of the fk function.

Thus, the work schedule is a structure, the vertices of which are matched to
functions, and the edges are the basis sets on which these sets are defined. Each
vertex is characterized by the amount of resources consumed, the time it takes to
perform its functions, and each edge can be characterized, for example, by
bandwidth. To build an effective control system, it is necessary to optimize the
distribution of functions f on the nodes of the system Q. One of the following
functionals can be taken as the target function of the model of the distribution of
functions on nodes: minimization of the total cost of tasks; minimization of the total
time of tasks; minimizing the maximum time for solving tasks. Depending on the
features of managementa complex system of restoring the efficiency of agricultural
machines, an integer optimization model for the distribution of individual tasksof a
complex system of restoration of operational efficiency of agricultural machinesby
nodes 1s composed of the given target functions and constraints. To form a
strategyrestoring the efficiency of agricultural machinesand building an effective
management structurea complex system of restoring the efficiency of agricultural
machinesit is necessary to separate into groups the elements most strongly connected
with each other and at the same time weakly connected with other elements. Such
groups are called sets of works.

Conclusion. The considered model is an optimization problem and allows
combining structural elementsof a complex system of restoration of operational
efficiency of agricultural machinesin groups that are optimal from the point of view
of minimizing intergroup connections. As a result, the two lower levels of the
hierarchy are combinedof a complex system of restoration of operational efficiency
of agricultural machines, each of which is headed by a system that controls the
functioning of the complex.
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Arpo-KJIiMaTU4HI YMOBH € OCHOBOIO III0 CTBOPIOE TOPTPET CLIBLCHKOTO
rocrofapcTBa TOrO YM IHILIOTO PEriOHY 1 MAa€ 3HAYHUW BIUIMB Ha JIOKAJILHUW BUOIp
TEXHOJIOT1 3emyiepoOcTBa [1]. B mioMmy 3a momepeaHe CTOMITTS KJiMaT HE 3a3HaB
TaKMX 3HAYHUX 3MIH SIK 32 OCTAaHHI JECATHIITTS, a AEsKI TEXHOJIOT1i 0OPOOKH IPYHTY
CTaJ U TpaaulliiHuMu [2]. AJle TEHJEHII1 3MIHM KJIIMaTy 1 TEXHOJOTIN y ABaIUAThH
MEPIIOMY CTOJITTI KWJAIOTh BUKJIMK arpapisiM He TUIbKM B YKpaiHi, a il y CBITI B
nutomy [3]. Knmimatuuni 30HM YKpaiHM 3MIIIYIOTBCS Ha TBHIY Ta 3axif, CIeKa i
MOCYXHU CTalOTh BCE OLIbIN KaTacTpOo(IUHMMHM 1 TI TEXHOJIOTIi, SIKi I1e BUOpa Oynu
e(heKTHBHUMH ChOT'OJIHI HE 3a0e3MeUyr0Th IMOBHOI Bijgaayi [4].

3HayHa YacTKa MOCIBHUX IUIONI YKpaiHU 3HaXOAMUTHCS B 30HI PU3UKOBAHOTO
3emiiepoOCTBa, BIJIMOBITHO PU3UK BTPATH YPOKa0, B IOCYIUIMBHUH PIK, € MOCTIHHUM
CYIyTHUKOM YKpaiHChKoro 3emiiepoba, a ¢daktop ri100aipbHOI 3MIHM KIIMaTy
MOCWITIOE Takl pu3uku [5]. OcTaHH1 ASCATUIITTS KIIMaT JEMOHCTPYE TEHJCHINIO 10
3arajJbHOTO MOTEIUNIHHS, SKE OXOIUIIOE BCIO TEPUTOPII0 HAIIOi KpaiHu, a pIBEHb
MIJBUILEHHS TEMIIepaTypy MOBITPS HABITh JIEHI0 BUIEPEIKAE CEPEIHbOCBITOBHA.
OcHOBHUI mMapaMeTp 3MIHM KIIMaTy I€ 3MiHa CEpelHbOI PIYHOI TeMIlepaTypu
MOBITPS HA BUCOTI | MeTp Ha/ MOBEPXHEIO 3€MIII.

3a ocrtanHi 30 pokiB cepenHs piuHAa TeMmIepaTypa IMOBITpS B YKpaiHi
nigBuIIMiIacs oinbiie, Hix Ha 1 °C. BigxuneHnHsa temiepaTypu MOBITPS Bl HOPMH 110
BCiit Teputopii Ykpainu y niepion 1989-2019 pp. Oyna HalO1IBIIOI 32 BCIO ICTOPIO
THCTPYMEHTAJILHUX CIIOCTEPEIKEHD 3a Moro0r0. CepeqHbo-piuHa KITbKICTh OIMa/IiB 3a
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