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METHODOLOGICAL APPROACH TO DEVELOPING A WORKING HYPOTHESIS FOR
IMPROVING THE CALCULATION OF THE PRODUCTION PROGRAM FOR MAINTENANCE AND
CURRENT REPAIR OF AUTOMOBILE ROLLING STOCK IN THE CONDITIONS OF A MOTOR
TRANSPORT ENTERPRISE

The article considers a methodological approach to improving the calculation of the production program for
technical maintenance and current repair of automobile rolling stock in the conditions of a motor transport enterprise.
Given the diversity of modern cars in motor transport enterprises, it is proposed to use a cyclical method of calculating
the production program to determine the volume of service work, which involves determining the optimal calculation
cycle for performing routine service work for specific brands of cars.

A motor transport enterprise is represented by a complex structure, which includes such subsystems as:
diagnostics and control; main production; auxiliary production; service production. Among them, the central place in
the system of technical maintenance and current repair of vehicles is occupied by the main production, as a subsystem
that performs service routine work and maintains vehicles in technically sound condition.

It has been established that the purpose of the maintenance and repair system is to ensure the required level of
performance at minimal cost, which can be achieved by creating optimal capacities of subsystems for joint work and
increasing their efficiency through organizational and other measures.

It was found that to ensure the required level of vehicle performance, it is necessary to calculate the throughput
capacity of the main production subsystem of a motor transport enterprise using mathematical methods of the theory
of mass service.

To assess the system throughput, together with the incoming flow of requirements, it is proposed to determine
the duration of technical actions in the main production.

The article presents a mathematical model of the system of technical maintenance and current repair of
automobiles based on the economic criterion of ensuring minimum costs or maximum specific profit.

The methodological approach to developing a working hypothesis is presented in the form of an objective
function of minimizing the total costs of maintenance and current repairs of automotive rolling stock, which are
performed through optimal calculated mileages — adjusted, recommended by automakers, inter-service mileages.

The purpose of the article is to clarify the indicators by which it is possible to further improve the calculation
of the production program for technical maintenance and current repairs of automobile rolling stock in the conditions
of a motor transport enterprise.

Keywords: automobile rolling stock, production and technical base, current repairs, billing cycle, Queueing
system, maintenance, labor intensity.

INTRODUCTION

Motor transport enterprises that use foreign-made trucks face a number of problems in organizing their
production and technical base, namely, calculating the production program for maintenance and current
repairs of automobile rolling stock. The production and technical base cannot be subjected to radical changes
at once due to a number of objective reasons: insufficient funds at enterprises, uneven structure of
automobile rolling stock in terms of wear and tear and its operational properties. Therefore, the adaptation of
the production and technical base to modern conditions should be phased, such that it optimally takes into
account the need for the necessary capacities to perform maintenance and current repairs. Technological
design plays a decisive role here, one of the main stages of which is the calculation of the production
program for maintenance and current repairs of automobile rolling stock.

LITERATURE REVIEW AND PROBLEM STATEMENT

The issues of calculating the production program for technical maintenance and current repairs of
automobile rolling stock were considered in their works, in particular, by such researchers as: V. V.
Bilichenko, V. I. Belov, V. P. Volkov, M. Ya. Govorushchenko, V. M. Dembitsky, I. P. Kurnikov, O. A.
Ludchenko, O. V. Zakharchuk, S. I. Kryvoshapov, I. A. Marmut, V. I. Pavlyuk, V. M. Prydyuk, V. Ya.
Chabannyi.

Most authors are guided by recommendations [1] and outdated methods of calculating the production
program for maintenance and current repair of automobile rolling stock, which are based on regulatory
indicators for a limited range of car brands. At the same time, the authors only generally indicate the main
directions of improving the production and technical base of the motor transport enterprise, for example, V.
Ya. Chabannyi, I. O. Osypov indicate the inconsistency of the production and technical base with the new
rolling stock [2], but do not provide specific calculation formulas, and other authors do the same.
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Therefore, the issue of improving the calculation of the production program for maintenance and
current repairs of automobile rolling stock in the conditions of a motor transport enterprise requires research,
taking into account the different intervals between maintenance services and the volume of scheduled
maintenance work for modern imported car brands, as well as the inexpediency of using a methodology
based on regulatory indicators of outdated and currently non-existent car brands.

PURPOSE AND OBJECTIVES OF THE STUDY

To consider the issue of improving the calculation of the production program for technical
maintenance and current repairs of automobile rolling stock in the conditions of a motor transport enterprise
based on the theory of mass service, to form an objective function for minimizing total costs for the optimal
calculation cycle.

RESEARCH RESULTS

As a working hypothesis for improving the methodology for calculating the production program for
maintenance and current repairs and its adaptation for a motor transport enterprise using foreign-made
automobile rolling stock, the following statement is proposed: the cyclical method for calculating the
production program for maintenance and current repairs of automobile rolling stock remains unchanged, but
at different stages of reconstruction of the production and technical base, the value of the calculation cycle
should optimally take into account the structure of the automobile fleet of the motor transport enterprise. If
the motor transport enterprise has automobile rolling stock with different mileage values since the beginning
of operation for the calculation cycle, of course, the mileage of effective operation of cars (mileage,
exceeding which leads to a significant increase in the labor intensity of the current one) becomes important.
But at the stage of commissioning new foreign-made automobiles with high resource mileage for the
calculation cycle, take the mileage of cars for the full cycle of scheduled maintenance. As the average
mileage of the automobile rolling stock in the motor transport enterprise increases, the value of the
calculation cycle value should increase, but at the same time maintain the multiplicity of the scheduled
maintenance complex, until the mileage of effective operation of the vehicle is reached. This will allow the
motor transport enterprise to increase the required capacity of the production and technical base in stages
without significant one-time capital investments.

It is obvious that when changing and improving the processes of technical maintenance and current
repairs, it is necessary to adhere to the following basic provisions:

firstly, it is necessary to establish the compliance of the existing production and technical base and its
specific elements with the standards and rules, as well as the requirements of the scientific and technological
process;

secondly, it is necessary to be guided by the principle of a systemic integrated approach, the essence of
which is not to establish the compliance of one or another parameter with the current standards and
requirements, but to find a solution that allows not only to formally eliminate the noted deficiency, but also
to find a way to improve this indicator, increase the efficiency of using each element of the existing
technological potential, and achieve the best result in the development process. That is why it is necessary
not only to analyze the existing conditions of the research object, but also to consider the prospects for its
development. A comprehensive systemic approach does not allow the separation of these processes, that is,
simultaneously with the consideration of the existing conditions, the search for ways and means of
improving individual elements of the production and technical base must take place;

thirdly, the development of promising directions for the development of a motor transport enterprise
requires the use of a creative approach and a certain courage in decision-making.

A motor transport enterprise can be considered as a single system for ensuring the need for
transportation, consisting of two interconnected subsystems: a subsystem for organizing transportation and a
subsystem for ensuring the operability of automobile rolling stock. The choice of the size of a motor
transport enterprise should be made taking into account the maximum efficiency of the interaction of
subsystems. Thus, if an increase in the capacity of a motor transport enterprise contributes to a decrease in
the specific costs of maintaining the operability of a unit of automobile rolling stock, then in the
transportation subsystem this is associated with an increase in the costs of non-productive runs of automobile
rolling stock.

The maintenance and repair subsystem can also be presented as a single system that ensures a
sufficient level of performance of the automotive rolling stock for the transportation process. It consists of
separate subsystems (subdivisions), which, in turn, consist of lower-order subsystems or elements that cannot
be further divided.
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The maintenance and repair subsystem can also be presented as a single system that ensures a
sufficient level of performance of the rolling stock for the transportation process. It consists of separate
subsystems (subdivisions), which, in turn, consist of lower-order subsystems or elements that cannot be
further divided.

In the system of technical maintenance and current repair of cars, it is possible to distinguish four
subsystems that differ from each other in nature, location, organization of work, etc., having different partial
and one common goal. The following subsystems are accepted as such subsystems:

— subsystem of diagnostics and control;

— subsystem of main production;

— subsystem of auxiliary production;

— subsystem of service production.

The structural diagram of the functioning of the vehicle maintenance and repair system in a motor
transport enterprise is presented in Fig. 1.

Road transport service

control subsystem

S 41 ) S 1

Diagnostics and :>: Main production subsystem

Service production subsystem ¥ > Aull;i‘;)’;;sl;leCtlon

Logistics and technical supply

Fig. 1. Scheme of the functioning of the system of technical maintenance and current repair of vehicles in a
motor transport enterprise [3-6]

The central place in the vehicle maintenance and repair system is occupied by the main production, as
a subsystem that performs work directly on the vehicles and prepares them for entry into the production line
in a technically sound condition.

Each of the specified subsystems of the main, auxiliary production and diagnostics can be put into
optimal operating conditions, i.e. to ensure their maximum efficiency, according to certain technical and
economic criteria. But when studying the entire system as a whole, these subsystems cannot be considered in
isolation from each other, since achieving a single goal - ensuring the required level of performance of the
automotive rolling stock at minimal costs - is possible only with their joint effective work. This is the
principle of a systems approach in the study of complex technical systems, which includes the system of
technical maintenance and current repair of vehicles in a motor transport enterprise.

The essence of the systems approach in studying maintenance and repair systems in a motor transport
enterprise is to focus on the entire system as a whole, and not on its individual parts. When considering
individual elements of the system, it is necessary to establish the impact of their work on the functioning of
other elements and the entire system as a whole.

The study of complex systems consisting of various subsystems and elements, without violating their
integrity, can be carried out through their analysis and synthesis. When analyzing individual subsystems,
those properties that make them parts of a whole are identified, and when synthesizing, the whole is
understood as consisting of parts that are somehow interconnected.
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The goal of the maintenance and repair system - ensuring the required level of performance at minimal
cost — can be achieved by creating optimal capacities of subsystems for joint work and increasing their
efficiency through organizational and other measures.

Ensuring the required level of performance depends significantly on the incoming flow of
requirements and the performance of the maintenance and repair system when performing a particular type
of action. By requirement (application) we mean the need to perform a particular type of technical action. In
this regard, to analyze the efficiency of the system, it is necessary to establish dependencies between the
incoming flow of requirements and the performance of the system. These tasks are successfully solved using
mathematical methods of the theory of queuing.

The main elements of a Queuing system are the incoming flow of requests (ZN;), service stations, a
queue of requests awaiting service, and an outgoing flow of requests (Zu, Xj). Service refers to the
satisfaction of a request (application) for a technical action.

Auxiliary production subsystem

Diagnostics and :> ) . :>
|:> Canirpllnhaxstom Main production subsystem

Service production subsystem

Fig. 2. Block diagram of a queueing system

Since the purpose of the service system as a whole is to satisfy the requirements for performing certain
works, the most important concept of the Mass Service System is the system performance and the incoming
flow of requirements entering the system of technical maintenance and current repair of automobiles.

In the event that the number of incoming requirements exceeds the throughput capacity in the mass
service system, a queue of requirements for performing technical actions appears. The queue can be formed
in front of each subsystem separately, therefore, each of the subsystems can block the operation of the entire
system. To avoid this, it is necessary to select one of the most appropriate subsystems as a blocking one,
ensure its sufficient throughput capacity and coordinate the throughput capacities of other subsystems in
relation to the blocking one (Fig. 2).

Incoming flow of requirements — requirements entering the system. As studies of the operational
reliability of cars show, random flows of requirements enter the system and its subsystems, which are formed
through random runs at random points in time and require work of random complexity to perform technical
actions.

Outgoing flow of requirements — requirements leaving the system. When requirements sequentially
pass through different subsystems (phases), the flow of requirements leaving one subsystem can be input for
another. The system of technical maintenance and repair of cars in a motor transport enterprise is considered
as a lossless system (a requirement does not leave the system unserved) with a limited number of service
devices when a relatively unlimited number of requirements arrive.

A random flow of requests for technical actions entering the system of technical maintenance and
current repair of automobiles is defined in Queueing theory as simple. A characteristic of a simple flow of
requests is the probability of occurrence of K requests during time t(Pk(t)), which is described by Poisson’s
law [7-16]:
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where: 1 — demand flow density (average number of demands entering the system per unit of time).

The duration of technical actions affects the amount of system throughput along with the incoming
flow of requests. The duration of maintenance of this car is a random variable, depending on numerous
factors, such as the maintainability of the car, operating conditions, mileage since the beginning of the car’s
operation, the availability of spare parts, the qualifications of drivers and repair workers, the degree of
mechanization of production processes, labor organization, etc.

When studying the system, it is necessary to take into account the influence of individual subsystems
on the operation of the entire system. For example, the duration of a car's stay in the system, in addition to
the duration of technical actions in the main production t;, also significantly depends on the waiting time for
the start of actions Tgy, the time for cleaning and washing works Tpy, the time for diagnosing 7p and the
amount of unproductive time losses 7, (simple due to untimely provision of workplaces with spare parts,
tools, equipment, etc.). Then the total duration 7' of a car's stay in the system of technical maintenance and
current repairs when performing technical actions can be written in the following form:

T=Te+Tom+ To+T, (2

Thus, the time a car stays in the maintenance and repair system, which characterizes its throughput,
depends on the operation of individual subsystems: diagnostics, main, auxiliary and service production. The
system can successfully cope with the tasks assigned to it only if the system throughput W, exceeds the total
input flow of requirements XN; for all types of actions [7-16]:

iNci SiV\/I zi/uixi ' 3

where: X; — conditional capacity (number of posts) at the i-th action;

i — average productivity of the post at the i-th action.

A slight excess of the system's post capacity over the incoming demand flow may not have the desired
effect, and an excessive increase in posts is associated with high costs for creating additional production
capacities. Therefore, it is necessary to establish the most profitable (optimal) reserve value » of production
capacities:

i:uixi_zn‘,Nci:n_)Opt 4)

i=1 i=1
The optimal value of the system's production capacity reserve can be found by the economic criterion
(ensuring minimum costs C or maximum specific profit Pg:

Zn:Ci —min; Zn:PSC — Max (5)
i=1 i=1

The mathematical model of the vehicle maintenance and repair system must ensure that the following
conditions are met:

iNci SZH:VV. zi/lixi; Zn:;uixi _iNci =1 —>0pt;

i=1 i=1 i=1 i=1 i=1 (6)
Y. C —>min; Y P —max (ZPsci > Pfcij

i=1 i=1 i=1

The application of this model is reduced to determining the total costs of vehicle maintenance and
repair and their minimization (C;) taking into account the specific cost of vehicles (C,). The minimum costs
correspond to the optimal mileage of effective vehicle operation (Loy). In this case, the costs of vehicle
maintenance are equal to:

Cem = SCew - L, (7)
where: SCcy — nuToMi BUTpaTn Ha BUKOHaHHA onepauiit TO;

Llcwm — labor intensity of maintenance work at the corresponding mileage of the car.

The costs of current repairs are equal to:

Cear = SCcar * Llcar, (8)
where: SCcar — specific costs for current repairs;

Llcar — labor intensity of current car repairs based on the mileage.The total costs are determined as
follows:
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C=Ccm+ Cear 9)
With increasing mileage, the costs of maintenance and current repairs increase (reduction in the
resource of parts or units and increase in repair costs), and the specific cost of cars decreases. The expression
C = Ccmcar t+ Ca is an objective function, the extreme values of which correspond to the optimal solution. In
this case, the optimal solution (L) corresponds to the permissible cost value (Fig. 3). The determination of
the value of the objective function of the optimal value is determined graphically or analytically if the
dependencies Ccy = f(I) and Ccar = w(l) are known.
Analysis of the operation of the maintenance and repair system using an analytical mathematical
model is carried out on the basis of certain statistical information about random phenomena occurring in it
and processes that can also be obtained by the method of statistical modeling.

B
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Fig. 3. Determining the value of the vehicle's effective operating mileage

The general structure of the production and technical base of a motor transport enterprise must be
considered as a set of interconnected complexes (Fig. 4).

Production and technical base of the motor transport enterprise

Number of trucks and modes of their use

Staff of a transport company

Indicators of the territory of the motor transport enterprise

Main buildings and structures

Production areas and workshops

Organization of maintenance and routine repairs

A Irarr

I EREREN]

Fig. 4. General structure of the production and technical base of a motor transport enterprise
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Since the study is carried out at a specific motor transport enterprise, then the influence of individual
complexes can be neglected, in particular, such as: indicators of the territory, main buildings and structures,
production areas, and enterprise staff. To develop a methodology for calculating the production program for
maintenance and current repair of automobile rolling stock, it is necessary to first consider the following set
of interrelated factors: maintenance and repair system; fleet size; operating modes of rolling stock; age of
rolling stock; performance indicators of maintenance and repair services; regulatory framework used;
operating conditions of automobile rolling stock.

The solution to the problem of improving the methodology for calculating the production program for
technical maintenance and current repairs and its adaptation to the real conditions prevailing in motor
transport enterprises that use foreign-made automotive rolling stock will be solved:

— by changing the value of the calculation cycle at the stage of commissioning of automotive rolling
stock with high resource mileage (a complex of technical maintenance works), having reached the planned
capacity of the motor transport enterprise — the mileage of effective operation of vehicles;

— determining the natural impact of changes on the values of the performance indicators of the
production and technical base (the coefficient of technical readiness of vehicles, annual volumes of work in
terms of the number and complexity of technical maintenance and current repair actions);

— determining the value of the mileage of effective operation for the studied automotive rolling stock;

— using the results of determining the production program for technical maintenance and current
repairs to determine the number of daily maintenance, technical maintenance and current repair posts.

Therefore, as an object of research in developing a methodology for determining a production program
for technical maintenance and current repairs for automotive enterprises that use foreign-made automotive
rolling stock, the following objective function was defined:

C, Lopi(t) — opt (10)

The calculation cycle is understood as a certain mileage of a car, during which a strictly certain
number of technical actions are performed with a clear work schedule, which is periodically repeated
throughout the entire service life. Currently, according to the «Regulations on technical maintenance and
repair of rolling stock of road transport» [1], the calculation cycle is taken as the mileage of a car before
major repairs or before write-off.

To determine the production program for maintenance and repair of vehicles with high resource
mileage, the calculation cycle at the stage of commissioning new rolling stock is taken as the mileage for a
regularly recurring complex of «service» maintenance (L¢).

For example, for the IVECO Stralis 2013 model (EURO VI standard), the following types of
maintenance are provided, which are performed after L = 150,000 km of mileage [17]:

M (Maintenance) — standard operations carried out at regular intervals, multiples of each other,
expressed in kilometers of vehicle mileage;

EP (Extra Plan) — unscheduled operations (additional to standard maintenance), carried out at intervals
that do not coincide with standard maintenance intervals;

T (Time) — one-time special operations associated exclusively with time intervals, and, as a rule,
carried out at certain times of the year.

In Mercedes Actros vehicles, the Telligent® maintenance control system allows, depending on the
intensity of use of the truck, to form service intervals of up to 120,000 km and oil change intervals of up to
150,000 km. The system monitors the actual load on the Actros, thanks to which the potential of all operating
materials can be fully utilized [18].

Maintenance intervals for the Volvo FM vary depending on operating conditions and specific vehicle
components. As a rule, the standard interval for most operations is 90,000 km or one year, but in difficult
operating conditions it can be reduced to 45,000 km or 400 hours. The corresponding frequency
recommendations are given in the operating manual [40].

DISCUSSION OF RESEARCH RESULTS

Improving the calculation of the production program for maintenance and current repair of automobile
rolling stock in the conditions of a motor transport enterprise includes the objective function of minimizing
the total costs for the calculation cycles for specific car brands. For Mercedes Actros trucks, the calculation
cycle of routine maintenance is fully controlled by the Telligent® system, other car manufacturers indicate
the periodicity of routine maintenance in the manuals for a specific car brand. To optimize the production
and technical base of a motor transport enterprise, it is advisable to apply the theory of mass service of
formulas (3, 4) using the economic criterion (formulas 5, 6).

CONCLUSIONS
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The successful activity of a motor transport enterprise consists in minimizing the costs of organizing
transportation and ensuring the operability of the automobile rolling stock (the system of technical
maintenance and current repair of automobiles). Minimization of the costs of technical maintenance and
current repair of automobiles is achieved when performing all routine work through calculation cycles,
which depend on the periodicity of execution recommended by automobile manufacturers, their optimal
values are determined on the basis of statistical data on the operation of automobiles in real conditions. The
production program for technical maintenance and current repair of automobile rolling stock in the
conditions of a motor transport enterprise will include the volume of all routine work, as will be performed
through calculation cycles of automobile mileage.

LITERATURE

1. On approval of the Regulations on technical maintenance and repair of road vehicles of road
transport. March 30, 1998 No. 102. Database «Legislation of Ukraine». Source of electronic access:
https://zakon.rada.gov.ua/laws/show/z0268-98#Text

2. Chabannyi, V. YA; Osypov, I. M. Trends in the development of the production and technical base
of road transport. Collection of scientific papers of Kirovograd National Technical University. Techniques in
agricultural production, industrial mechanical engineering, automation. 2011. Issue 24(2). P. 82-90.

3. Ludchenko, O.A. Technical operation and maintenance of vehicles: Organization, planning and
management. Kyiv. Logos. 2014. 464 p.

4. Dembitskyi, V.M.; Pavliuk, V.1.; Prydiuk V.M. Technical maintenance of cars. Lutsk. 2018. 473 p.

5. Fornalchyk, YE. YU; Oliskevych M. S.; Mastykash, O. L.; Pelo, R. A. Technical operation and
reliability of cars. Lviv. Afisha. 2004. 492 p.

6. Zakharchuk, O. V. Maintenance and repair of motor vehicles. Lutsk. 2015. 140 p.

7. Dubinenko, S. B.; Mitiushkin, YU. I. Operations research. Part 1. Queuing systems. Vinnytsia.
2008. 55 p.

8. Holoskokov, O. YE; Holoskokova, A. O.; Moshko YE. O. Fundamentals of the theory of
exponential queuing systems. Kharkiv. 2017. 312 p.

9. Zhernovyi, YU. V. Simulation modeling of Queuing systems. Lviv. 2007. 307 p.

10. Tolubko, V. B. Simulation modeling of Queuing systems. Kyiv. 2018. 175 p.

11. Lytvynov, A.L. Theory of queuing systems. Kharkiv. 2018. 141 p.

12. Lozhkovskyi, A. G. Theory of queuing systems in telecommunications. Odesa. 2010. 112 p.

13. Pavlenko, P.M. Fundamentals of mathematical modeling of systems and processes. Kyiv. 2013.
201 p.

14. Savchuk, O.V.; Morhal, O.M. Process and systems modeling. Kyiv. 2012. 2012 p.

15. Samoilenko, M.I; Skokov B. G. Operations Research (Mathematical Programming. Queuing
Theory). Kharkiv. 2005. 176 p.

16. Tomashevskyi, V.M. Systems modeling. Kyiv. 2005. 362 p.

17. Maintenance  schedule  for Iveco vehicles. Source of electronic  access:
https://zakon.rada.gov.ua/laws/show/z0268-98#Text

18. Mercedes-Benz. Actros. Axor. Brochurero. 2008. 42 p.

19. Technical information Volvo FM400. Source of electronic access:
https://www.autoklad.ua/ua/techinfo/10841/

Xaepyk B. O. MetonoJoriuduii miaxin a0 po3podku podouoi rimoTe3d yA0CKOHAJIEHHS
PO3paxyHKY BHPOOHMYOI NPOrpaMM 3 TeXHIYHOIo oOOCIYrOBYBaHHSI TAa MOTOYHOIO PEMOHTY
aBTOMOOITBHOI0 PyXOMOI'0 CKJIAy B YMOBaX aBTOTPAHCIIOPTHOIO MiANPHEMCTBA

VY crarTi po3rIIaeThCs METONONOTIYHUN TIIX1Jl BIIOCKOHAJICHHST pO3paxyHKy BUPOOHUYOT MPpOrpaMu
3 TEXHIYHOT'O OOCIYroBYBaHHS Ta TMOTOYHOTO PEMOHTY aBTOMOOULIBHOTO PYyXOMOTO CKJIaIy B YMOBax
aBTOTPAHCIIOPTHOTO ~ MiANPHUEMCTBA. 3Ba)KAl0Ud HA PI3HOMApPOYHICTh Cy4YaCHHX AaBTOMOOiNIB B
ABTOTPAHCIIOPTHUX  MIANPUEMCTBAX, MPONOHYETbCS JUII BH3HAYEHHS OOCSTIB  CEpBICHUX  poOiT
BUKOPUCTOBYBaTH IMUKJIOBUI METOJI pO3paxyHKYy BHPOOHHYOI Mporpamu, sSKWi rependavae BU3HAYCHHS
ONTUMAJIBHOTO PO3PAaXyHKOBOTO LMKy BUKOHAHHS PETrJaMEHTHHX CEPBICHUX POOIT AJs1 KOHKPETHUX MapoK
aBTOMOOLITIB.

ABTOTpaHCTIIOPTHE TMIANPUEMCTBO TIPEICTaBICHE CKIATHOIO CTPYKTYypOIO, SKa BKJIIOYAE Taki
MMIJICHCTEMH, SK: JIarHOCTYBaHHS 1 KOHTPOJIIO; OCHOBHOTO BHPOOHHIITBA; JOIIOMIKHOTO BHUPOOHUIITBA;
00cTyroByr4oro BupoOHUIITBA. Cepell SKUX IEHTpabHE MICIE B CHCTEMi TEXHIYHOTO OOCIyrOBYBaHHS i
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ITIOTOYHOTO PEMOHTY aBTOMOOUTIB 3aiiMa€ OCHOBHE BHPOOHWIITBO, SIK ITICHCTEMA, IO BUKOHYE CEPBICHI
peryIaMeHTHI poOOTH 1 MATPUMYE aBTOMOOLTI B TEXHIYHO CIIPaBHOMY CTaHi.

BcranoBneHo, MmO METOIO CHCTEMH TEXHIYHOrO OOCIYyroByBaHHS 1 IOTOYHOTO PEMOHTY €
3a0e3MeyeH s He0OXi1IHOTO PiBHS Mpale3laTHOCTI NPU MiHIMaJIILHUX BUTpaTax, sika MO)kKe OyTH JOCSITHyTa
CTBOPEHHSM ONTUMANBHHAX MOTYKHOCTEH IIICUCTEM ISl CIIUTBHOT POOOTH 1 MiABUIEHHSM 1X e(eKTUBHOCTI
OpraHi3aifHAMH 1 IHIIAMHA 3aX0TaMH.

3’scoBaHo, mo A 3a0e3neueHHs HEOOXiJHOTO PiBHS Mpale3laTHOCTI aBTOMOOLTIB HEOOXiTHO
BUKOHAaTH  PO3paxyHKH  MPOMYCKHOI  CIPOMOXKHOCTI  MIACHCTEMH  OCHOBHOTO  BHPOOHHIITBA
ABTOTPAHCIIOPTHOTO  IIAIPHEMCTBA 32 JOINOMOIOK0 MAaTEeMAaTHYHHUX METOIIB Teopii MacoBOTO
00CITyrOByBaHHSI.

Jnsi OLiHKM BETUYWHHM TPOIYCKHOI CHPOMOKHOCTI CHCTEMH pPa3OM 3 BXiJHUM MHOTOKOM BHMOT
3aMpoNIOHOBAaHO BH3HAYATH TPUBAIICTh TEXHIYHUX Jif B OCHOBHOMY BUPOOHHIITBI.

B crarTi HaBeeHa MaTeMaTu4Ha MOJAEJb CUCTEMH TEXHIYHOTO 00CIyrOBYBaHHS 1 HOTOYHOTO PEMOHTY
aBTOMOOLUIIB Ha OCHOBI EKOHOMIYHOTO KpHUTEpil0 — 3a0e3NeueHHs MiHIMyMy BHUTpaT a00 MaKCHUMyMY
MMUTOMOTO TIPUOYTKY.

MeTomonoTiYHAN MAXiT 10 PO3POOKH poOOUOi TIMOTE3U MPENCTABICHNH y BUTIIAAI UThOBOT (DYHKIIIT
MiHiMi3alii cymMapHUX BUTPAT HA TEXHIYHI OOCIYrOBYBaHHS 1 MOTOYHI PEMOHTH aBTOMOOIUTBHOTO PYyXOMOTO
CKJIay, SIKi BUKOHYIOTBCS UYepe3 ONTHMalbHI PO3PaXyHKOBI MPOOIrH — BiJKOPEKTOBaHi, PEKOMEHIOBaHI
aBTOBHPOOHUKAMH, Mi’KCEPBICHI MPOOITH.

Mertoto cTarTi € 3’sCyBaHHS TMOKAa3HWKIB, 32 SKUMH B MOJAIBIIOMY MOIIMBO YIOCKOHAJIUTH
PO3paxyHOK BUPOOHHYOI MPOTrpaMH 3 TEXHIYHOTO OOCIIyTOBYBaHHS Ta MOTOYHOI'O PEMOHTY aBTOMOOIILHOTO
PYXOMOTO CKJIaJly B YMOBaX aBTOTPAHCIIOPTHOT'O MiIIPHEMCTBA.
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PO3paxyHKOBHI ITUKII, CHCTEMa MacOBOT'O OOCITYTOBYBaHHS, TEXHIUHE 00CTYTOBYBaHHSI, TPYJOMICTKICTb.
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