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JUSTIFICATION OF MAINTENANCE PARAMETERS OF A WEAPONS AND
MILITARY EQUIPMENT SAMPLE WITH REGARD TO STRUCTURE,
TIME-BASED REDUNDANCY AND LEVELS OF HEALTH

Abstract. The subject matter of the article is the maintenance of armored weapons and military equipment samples
used for their intended purpose. The goal of the study is to justify the optimal values of service parameters. The tasks to be
solved are: to develop a mathematical model of the functioning process of the weapons and military equipment sample
subsystems with periodic maintenance taking into account its structure, time redundancy and levels of performance; to cary
out composition of the weapons and military equipment sample into separate subsystems to justify the choice of the most
appropriate maintenance strategy for each of them, to determine the optimal maintenance strategy taking into account the
operating conditions, units and units involved. General scientific and special methods of scientific knowledge are used.
The following results are obtained: It is proposed to determine the optimal values of maintenance periodicity for individual
subsystems of the sample of weapons and military equipment, taking into account the reserves of time and features of
operation, as well as combining the operations of maintenance of individual subsystems into a single set of works for the
sample as a whole based on the representation of the process of operation of the subsystem of the subsystem of the
subsystem as a mathematical model of a random semi-Markov process. Conclusions. An analysis of the existing
maintenance and repair strategies has shown their single-handedly inefficient in the weapons and military equipment
sample operating. The example of the T-64B shows that to put troops into practice, a proper justification and a complex
combination of existing strategies is required, ie the creation of a new mixed strategy and efficient use of equipment. It is
proposed to decompose the weapons and military equipment sample into separate functionally completed subsystems,
justifying the choice of the most appropriate maintenance strategies for them (with periodic or maintenance status),
determining for each subsystem the optimal strategy and accordingly the periodicity of maintenance taking into account the
time reserves and operation features, as well as separate subsystems into a single set of weapons and military equipment
sample works for the sample as a whole. Optimal values of maintenance periodicity and coefficient of technical use are
obtained by means of a mathematical model of the process of functioning of the T-64B subsystems with periodic
maintenance in the form of a random semi-Markov process. The results of the calculations show that for such tank
subsystems as power plant, transmission and undercarriage, electrics, it is advisable to choose a maintenance strategy with
periodic maintenance, and for a fire control and air purification system maintenance as a condition. The results obtained
can be used in the future to develop suggestions for improving the equipment used to diagnose the technical condition of
the weapons and military equipment sample. Improvement of the equipment used in the weapons and military equipment
maintenance and repair will significantly increase the depth and quality of determining the technical condition of the
objects, and therefore the correctness and efficiency of maintenance.

Keywords: maintenance and repair; coefficient of technical use; graph of states; semi-Markov process; time direct
technical maintenance.

shown its inefficiency in the current conditions and

Introduction revealed a number of disadvantages that do not allow to

Formulation of the problem and research tasks.
In units of law enforcement agencies special attention is
paid to maintaining an adequate level of technical
condition of weapons and military equipment (WME)
with the requirement of constant readiness for its
intended use.

Analyzing the experience of carrying out
maintenance work (MW) on the joint operation forces,
it can be stated that due to the insufficient level of
logistical support, low completeness of mobile
maintenance and repair (R) equipment, outdated
technological equipment and low professional training
of personnel composition, the technique was carried out
a minimum amount of work on the envisaged list of
MW-1 and MW-2 [1, 2]. The existing WME
maintenance system requires significant improvements,
is outdated, and has drawbacks that lead to excessive
time and material resources, significant down time for
maintenance equipment, and underutilization [3].

Analysis of recent research and publications.
The analysis of the existing maintenance system has

provide in full the required level of reliability of
technology.

The main disadvantages of the existing
maintenance system can be considered as: insufficiently
substantiated MW values of the parameters of the
service process — the frequency of carrying out and the
volume of maintenance works, which in their majority
are overstated and do not satisfy the requirements of
their minimum need to maintain a given level of
technical condition of the WME; strategies and types of
maintenance are the only ones for different purpose
vehicles, despite the different mechanisms of
deterioration of their technical condition; there are no
operations performed according to the technical
condition; in the organization of technical complex
technical systems do not fully take into account the
specific features and factors that affect the reliability of
the sample equipment; does not take into account the
structure of the WME sample, which leads to the
suboptimal and inconsistent modes of maintenance of
different functionally related subsystems of one sample

52 Kovalev 1., Bazelyuk V., Isakov O., Kalinin 1., Shapoval O., 2019



ISSN 2522-9052

CyudacHi inpopmaniiiai cuctemu. 2019. T. 3, Ne 4

of equipment; low efficiency of prevention with a large
number of types of maintenance and volume of
mandatory operations; the allowable time for the
maintenance and restoration of the facility is not fully
taken into account [4].

Existing mathematical models and methods of
organization of the technical specimens of the WME do
not take into account the time reserve provided by the
organization of the use of the WME samples by
purpose, the structure of the samples, the possibility of
servicing them according to the technical condition.

One of the areas of improvement of the existing
system of technical maintenance may be the scientific
substantiation of the parameters of servicing of the
WME samples, taking into account their structure, time
redundancy and levels of efficiency [5-7].

The goal of the article is to justify the optimal
values of service parameters. To achieve this goal, we
propose to solve the following tasks of researching: to
develop a mathematical model of the functioning
process of the WME sample subsystems with periodic
maintenance taking into account its structure, time
redundancy and levels of performance; to cary out
composition of the WME sample into separate
subsystems to justify the choice of the most appropriate
maintenance strategy for each of them, to determine the
optimal maintenance strategy taking into account the
operating conditions, units and units involved.

Main material

It is proposed to decompose the WME sample into
separate functionally completed subsystems and to
determine for each subsystem the optimal MW
periodicity values, based on an analysis of the values of
the K, technical use factor, which takes into account
simple objects related to the maintenance and
restoration of the MW. K, is proposed to be used as
objective functions, the differentiation of which at a
certain interval of operation [0, T] will determine the
local extremum will correspond to the optimal value of
the periodicity of control of the technical condition and
MW of each subsystem. The coefficient of technical use
will mean the ratio of the mathematical expectation of
the total stay of the object in working condition for a
certain period of operation to the mathematical
expectation of the total time of stay of the object in
working condition and downtime caused by
maintenance and repair for the same period [8].

T
Ky =0 )
T,+T,+T,

here T, — the time of being sample in working
condition; T, — the time of being sample in repair; T,, —
the time of being the sample in the planned and
unscheduled maintenance work.

Input data for analytical calculations. The sample
T-64B was selected as the object of consideration, and it
provided a periodic maintenance strategy.

This facility performs scheduled maintenance with
a frequency of T (non-random variable) and
unscheduled (ongoing) repairs.

The input data for the calculations are: the working
time tn of the object to failure or to the MW with the
known (given) distribution function F(t); duration of
maintenance and recovery — random variables t,, and tb
with arbitrary distribution functions ®(t) = P{t,, <t} and
F. (t) = P{t, <t} respectively; admissible time of
maintenance of (t,) and recovery (t,) are non-random
variables.

The search for distribution functions was carried
out by statistical processing of expert survey data and
the data of controlled operation of samples of WME
with the following assumptions and limitations:

— failures occurring in the subsystem of the sample
of technology are manifested instantly;

— after the restoration work is completed, the initial
properties of the object are completely restored and

tc_r +38,, > Lo =38, 3

— the study examines the lifetime before major
overhaul (MO).

The average number of services per cycle of
operation to the MO and the time to conduct
maintenance are given in Table 1 [8].

Table I — Quantity and time of maintenance of the sample
of the WME for the cycle of operation

. Average of services| MR
Kind . .
Ne of maintenance per operation cycle | time,
to the MO, p hours
1 | CheckUp (Ch) 2980 0,5
2 |Daily techno (D) 896 4
3 | MW-I 8 7,6
4 |MW-2 4 14
5 | Seasonal Service (SS) 19 48
6 Other types Qf 3 216
regulated maintenance
7 | Current repair (CR) 13 16
8 | Medium repair(MR) 1 141

According to the analysis of statistical data,
analytical calculations and data specified in the normative
documents, we will construct a maintenance temporary
line of the MWE sample, in particular T-64B. Assuming
that the time of the MW is a random variable subject to a
uniform distribution law. The mathematical expectation
of this random variable, that is, the run of the machine
before the MW-1 and MW-2, respectively, is

10000 _ 10000

= ~1111 (km). 2

A= (km) (2)
10000 10000

a2 = 3 (km) 3)

If we make the calculations based on the
assumption that the MW-1 falls once per 2,500 km of
the machine, and the MW-2 respectively - over
2,000 km, we get that the mileage for overhaul will be
22500 km against the conventional 10,000 km.

That is, it would be advisable to consider that the
density of distribution of failures and the time of
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maintenance are subject not to a uniform law of
distribution, but, for example, the Poisson Law.

Since other statistical parameters are not known, it
will be appropriate to limit the construction of a
segment of the temporary line MW of the sample in the
interval from the beginning of operation to the conduct
of MW-1 [0, T] (Fig. 1).

An analysis of the T-64B controlled operation
statistics shows that the largest number of failures is
attributable to the fire control system (FCS), armament
(A), power plant (PP), electrics (E) and undercarriage
(UC) (Table 2) [9].

Table 2 — Failures and damages of T-64B tank subsystems

Neo Name of the subsystem Share of total
1 Armament (A) and fire control 0,197
system (FCS)
2 | Power plant (PP) 0,253
3 Transmission (T) 0,054
4 | Undercarriage (UC) 0,216
5 Electrics (E) 0,206
6 | Other subsystems 0,074

According to these data, the distribution function
@(t) of a random variable t, was constructed, which is
subject to the same law as the function F(t) (Fig. 2) [9].

P

MW-1
SS SS SS SS o
0 6 mon 6 mon 6 mon 6 mon
500 km 500 km 500 km 500 km
250 m/h
Fig. 1. Temporal line MOT
of the sample OVT example T-64B
Using this data, we can find out:
1111
=———=4444 (hour). 4
a1 =70.250 (hour) 4)
0986,
08
06
Fit)
04
02
1]
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Fig. 2. Function distribution function F (t)

The duration of MR-1, provided that it is performed
as part of the full crew of the machine is t, = 7,6 h. When
carrying out additional work on the preparation of
weapons for firing, service after firing, the duration of
MW increases by 2 hours [1-3]. Number and distribution
of operations and types of T-64B tank maintenance are
shown in Table 3. We will use this data to determine the
magnitudes of tto and tb on the assumption of equal
training of all crew members and the equal complexity of
the work performed. For example, for power plant it is
tow = 7,5 h, for air-cleaning system it is t,, = 8 h, for
transmission and running it is t,, = 1,75 h; for electrics it
iS tyw = 1 h [10-12].

The mathematical model of the process of
functioning of the T-64B subsystems with periodic
maintenance is chosen as a random semi-Markov
process, schematically presented in Fig. 3.

Table 3 — Number and distribution of T-64B tank
operations and types of MW

Number of operations
Typeof | 1ol by major attributes
maintenance
PP | T |[UC| E |FCS | ECO

Ch before 18 |4 || -13]s5 5
leaving

Ch at the stops| 4 - 1 1 1 - 1
D 28 | 8 315 3 4 3
MW-1 61 |14 | 59| 7] 10 8
MW-2 63 |18 | 2 | 8 | 8 | 10 9

The process is characterized as a regenerative
process whereby an entity can be in several states in an
arbitrary process:

54



ISSN 2522-9052

CyudacHi inpopmaniiiai cuctemu. 2019. T. 3, Ne 4

Fig. 3. Mathematical model of the process of functioning
of the T-64B subsystems with periodic maintenance

e0 — are the state in which the object is
operational;

el, e2 — are the states in which the facility
performs, respectively, the restoration of capacity for
the admissible time td and MW for the admissible time
tal;

e3, e4 — are the states in which maintenance and
current repairs are carried out after spending the time
reserve t,, t, [13].

Calculation of the coefficient of technical use Kq,.

Taking into account the above and formula (1), we will
determine the Ky, by the expression

Tn=Fo) dt+l?z [1-F, ()]dt- F(T)+
0 0

- ede- F())

Ky (T) =% g - - - (5
[[1=F@®)]dt+tmo[1-F (T) [+t F(T)
0

To finding out the optimal periodicity of the
control of the technical condition and MW, it is
proposed by classical equation to zero derivative
expression (5) T to find the extremum of the function,
that is, to determine the optimal frequency of the control

of the technical state and MW T~ for each subsystem.

Kons _ 0y maxT =T". (6)
dT
Using the MathCAD computer algebra package,
K« was calculated for the following T-64B tank
subsystems: power plant; air purification system.
transmission and chassis; electrical equipment [14, 15].
The results of the calculations are given in table 4.
Thus, for such tank subsystems as power plant,
transmission and chassis, electrical equipment it is
advisable to choose a maintenance strategy with
periodic maintenance, and for a fire control and air
purification system - maintenance strategy as of now.

Table 4 — Optimal values of maintenance frequency
and coefficient of technical use

N . Optimal

N subsa;flslzr:)l ”lt"-§4B ;;lu; Ko

1 A ta FCS 100 0,99

2 PP 260 0,9859
3 Air purification system | 96 0,99

4 T and UC 290 0,994
5 E 00 0,9945

Conclusions

1. An analysis of the existing maintenance and
repair strategies has shown their single-handedly
inefficient in the weapons and military equipment
sample operating. The example of the T-64B shows
that to put troops into practice, a proper justification
and a complex combination of existing strategies is
required, ie the creation of a new mixed strategy and
efficient use of equipment.

2. It is proposed to decompose the weapons and
military equipment sample sample into separate
functionally completed subsystems, justifying the
choice of the most appropriate maintenance strategies
for them (with periodic or maintenance status),
determining for each subsystem the optimal strategy
and accordingly the periodicity of maintenance taking
into account the time reserves and operation features,
as well as separate subsystems into a single set of
weapons and military equipment sample works for the
sample as a whole. Optimal values of maintenance
periodicity and coefficient of technical use are
obtained by means of a mathematical model of the
process of functioning of the T-64B subsystems with
periodic maintenance in the form of a random semi-
Markov process.

3. The results of the calculations show that for
such tank subsystems as power plant, transmission and
undercarriage, electrics, it is advisable to choose a
maintenance strategy with periodic maintenance, and
for a fire control and air purification system -
maintenance maintenance as a condition. The results
obtained can be used in the future to develop
suggestions for improving the equipment used to
diagnose the technical condition of the weapons and
military equipment sample.

Improvement of the equipment used in the
weapons and military equipment maintenance and
repair will significantly increase the depth and quality
of determining the technical condition of the objects,
and therefore the correctness and efficiency of
maintenance.
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OO0rpyHTyBaHHs IapaMeTpiB 00CJIyrOBYBaHHS 3pa3ka 030POEHHS Ta BiliCbKOBOI TEXHIKH
3 ypaxyBaHHSIM CTPYKTYPH, I049aCOBOI HAAMIPHOCTI Ta PiBHIB Mpane31aTHOCTI

1. O. KoBanros, B. M. Bazemok, O. B. Icakos, 1. B. Kaninin, O. M. [llamoBan

IIpeqveroM BUBUYEHHSI B CTATTi € TEXHIYHE 00CIYyroByBaHHS 3pa3KiB OPOHETAHKOBOTO 030POEHHS Ta BIHCHKOBOI TEXHIKH
npy X BHKOPUCTAaHHI 3a NpU3HAYCHHSAM. MeTOI0 [OCJiJ:KeHHs € OOIDYHTYBaHHA ONTHUMAaJbHUX 3HA4Y€Hb IapaMerpiB
obciryroByBanHs. 3ajgadi: po3poOka MaTeMaTHdHOi Mozeni mpouecy (yHKLIIOHYBaHHS IiJCHCTEMM 3pa3ka O030pO€HHS Ta
BiHICBKOBOI TEXHIKHM i3 IEPIOANYHUM TeXOOCIYroBYBaHHSAM; OOIPYHTYBAHHS ITapaMeTpiB 0OCIyroByBaHHs 3pa3ka 030pO€EHHS Ta
BiliCBKOBOI TE€XHIKM 3 ypaxyBaHHSIM HOro CTPYKTYpH, HOYacOBOI HaJMIPHOCTI Ta PiBHIB IpPale3{aTHOCTI; JICKOMIIO3HULIS 3pa3Ka
030pO€HHST Ta BIHCHKOBOI TEXHIKM Ha OKpeMi NiJCHCTEeMHU JUlsl OOIDYHTYBaHHS BHOOpY HaWOLnbII JOWINBHOI crpaTerii
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TeXOOCIYrOBYBaHHS Il KOXHOI 13 HUX, BM3HA4YEHHS ONTHMAbHOI cTparerii TeXOOCIYroByBaHHA 3 YpaxyBaHHSAM YMOB
eKCIDTyaTalii, 3a/isTHOCTI BY3JIiB Ta arperatiB. MeTOIO0IOr19HOI0 OCHOBOO JTOCII/PKEHHS CTAJIN 3aralbHOHAYKOBI Ta CIeIialbHi
METO/IM HayKoBOro mi3HaHHA. OTpuMaHi Taki pe3yJbTaTH. 3alpONOHOBaHO BU3HAYEHHS ONTHMAJbHUX 3HAYCHb IEPiOJMYHOCTI
TEXHIYHOT0 0OCIIYrOBYBAaHHS M1 OKPEMHUX IiJICUCTEM 3pa3Kka 030pO€HHS Ta BIHCbKOBOI TEXHIKU 3 YpaxyBaHHIM Pe3epBiB yacy i
ocobnuBocTel PyHKIIOHYBaHHS, a TAKOXK CYMIILIEHHS Onepaniil 00CIyroByBaHHS OKPEMUX ITiICHCTEM B €IMHHI KOMIUIEKC POOiT
JUIS 3pa3Ka B 1IJIOMY Ha OCHOBI IIPEACTaBIICHHS MpoLecy (yHKIIOHYBaHHS HiJICHCTEMH 3pa3Ka 030POEHHS Ta BifICbKOBOI TEXHIKH
y BUIJISAZLI MaTeMaTHYHOI MOZIEJIi BUIAIKOBOT'O HAIliBMAapKiBChKOro nporecy. BHCHOBKH. AHalli3 iCHYI04Oi CHCTEMH TEXHIYHOIO
00CIIyroByBaHHsI Ta CTpaTerii TexoOCIyroByBaHHs 1 PEMOHTY II0Ka3aB X MHOOJMHOKY HEBHUCOKY €(EKTHBHICTb IIOJO0
eKcrutyaranii 030poeHHs Ta BiiicbkoBoi TexHiku. Ha npuxinani tanka T-64b mokaszaHo, o 3 y HpakTHKY Biiicbk HOTpiOHE
BIZINOBi/IHE OOIPYHTYBaHHSA Ta KOMIUICKCHE ITOEJHAHHS iCHYIOUMX CTpaterii, ToOOTO CTBOpPEHHs HOBOI 3MilIaHOi crparerii Ta
e(eKTHUBHOr0 BUKOPUCTaHHs o0JaHaHHs. [IpOIOHyeThCS IEKOMIIO3HULIS 3pa3ka 030pOEHHS Ta BIHCHKOBOI TEXHIKH. Ha OKpeMi
(bYHKIIIOHAJIBHO 3aKiHYEHI IiJCHCTEMH 3 OOIPYHTYBaHHIM BHOOpPY Ul HUX HailOibII NOLUIBHUX cTpaTeriii obciyroByBanHs (i3
MEepiOJUYHUM M TE€XOOCIYrOBYBAaHHS 3a CTAHOM), BU3HAUECHHS UL KOXKHOI IiJICHCTEMH ONTHMAJIbHOI CTpaTerii Ta BiIIOBiIHO
MEepiOJUYHOCTI TeX00CIyroByBaHHA 3 YpaxyBaHHSIM pe3epBiB uacy 1 0cOONMBOCTEH (YHKLIOHYBAaHHS, a TaKOX CyMILEHHS
omepaniii o0CIyroByBaHHS OKpPEMMX IiJICHCTEM B €IMHUH KOMIUIEKC POOIT TeXOOCIyroByBaHHsA JUli 3pa3ka B ILIJIOMY.
OnTUManbHi 3Ha4eHHS NePiOIMYHOCTI TeX00CIyroByBaHHs Ta KOS(iLi€HTy TEXHIYHOrO BUKOPUCTAHHS OTPUMAaHI 3a JIOIIOMOTr' 00
MaTeMaTH4YHOI Mojeni mnpouecy GyHKLiOHyBaHHA miacucreM T-64b 13 mnepiogyHUM TeX0OCIyroByBaHHS Yy BHUIVIAIL
BUIIA/IKOBOT'O HAIiBMAapPKOBCHKOTO Ipolecy. Pe3ynbTaTi po3paxyHKiB CBiuaTh, IO JUIS TAKUX IiJCUCTEM TaHKa SK CHIOBA
YCTaHOBKa, TPAHCMICisl 1 X0/I0Ba 4acTHHA, €JIEKTPOOOIIaJHAHHS TOLUIBHO 00paTH CTparerito 0OCIyroByBaHHS i3 NEpiOAMYHUM
TeXOOCIYrOBYBaHHS, a JUIl CUCTEMH YNPABJIiHHA BOTHEM Ta MOBITPEOYHIIECHHSIM — CTPATErilo TeX0O0CIyroByBaHHs 3a CTAHOM.
OTpuMaHi pe3yabTaTH MOXYTh OYTH BHKOPHCTaHI B IOJAIBIIOMY JUISI PO3POOJICHHS MPOMO3ULINA IIONO0 YIOCKOHAICHHS
o0nazHaHHA, 10 BUKOPUCTOBYETHCS IPH JAIarHOCTYBAaHHI TEXHIYHOrO CTaHy 3pas3ka 030pO€HHsS Ta BilCBKOBOI TEXHIKH.
VY iockoHaseHHs 00J1a/IHaHHS, 110 BUKOPUCTOBYETHCSA MPH TEXHIYHOMY OOCIYyrOBYBaHHI Ta PEMOHTI 030pPO€HHS Ta BiHCHKOBOI
TEXHIKU. JI03BOJIUTH 3HAYHO IiJBUINUTH IIMOMHY Ta SKICTh BU3HAUCHHS TEXHIYHOTO CTaHy 00’€KTiB, a OTXe, IPaBUIIBHICTB i
e(EeKTHBHICTh TEXO0CITYrOBYBaHHS.

Karo4doBi cuoBa: TexHiuyHe oOCIyroByBaHHs i PEMOHT; KOE(II[leHT TEXHIYHOro BUKOPHMCTaHHS; rpad) craHiB;
HaIliBMapKiBChbKUI IPOLIEC; YacoBa MPsMa TEXHIYHOr0 00CITYroBYBaHHSI.

O0ocHOBaHHWe MapaMeTPOB 00CTy:KHBaHMsI 00Pa31a BOOPY KeHNsI 1 BOCHHOH TeXHUKH
€ Y4eTOM CTPYKTYPbI, BpEMEHHOM H30bITOYHOCTH M YPOBHS patoTOCIIOCOOHOCTH
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IIpeqmeroM m3y4deHHsi B CTaThe SBILIETCS TEXHHYECKOE OOCIYXKHMBaHHE O0pa3loB OpPOHETaHKOBOIO BOOPYKCHHSA M
BOCHHOM TEXHMKH IPH HUX HCIOIb30BAaHUM II0 HazHaueHWto. Llenmblo HccnefoBaHus SIBIAETCS OOOCHOBaHUE ONTHMAJIbHBIX
3HaYCHUH IapaMeTpoB O0OCIHyXuBaHMA. 3amaum: pa3paboTka MaTeMaTHYeCKOH Mozenu Ipouecca (yHKIIMOHHMPOBAaHUS
MOJICUCTEMBI 00pa3lia BOOPYKEHHS M BOCHHOI TEXHHMKH C HEPUOIMYECKHM TeXOOCIy)XHBaHHEM; OOOCHOBAaHHE NapaMeTpOB
obciryxuBaHus 00pas3lia BOOPYXKEHHS U BOCHHOH TEXHHKU C Y4E€TOM €ro CTPYKTYPbI, OYaCOBOH M30BITOYHOCTH M ypOBHEH
paboToCIIOCOOHOCTH; JEKOMITO3UIMS 00pa3lia BOOPY)KCHUsI 1 BOGHHONH TEXHUKH HA OT/EINIbHbIE MOJICUCTEMBI U1 0OOCHOBAHUS
BEIOOpa Hanbolee Ienecoo0pa3sHol CTpaTeruy TeXOOCITY)KUBAHUS JUTS KaXXI0H W3 HHX, ONpelelieHue ONTHMAaIbHON CTpaTeruu
TEXOOCIY)KMBaHUs C Y4ETOM YCIOBMH DKCIUTyaTallUM, 3a/IeHCTBOBAHHOM y3J0B M arperaroB. MeTOHOJIOrHYecKoil OCHOBOH
UCCIICZIOBAHUS CTall OOLICHAy4HbIE M CIICLUAIbHBIE METOIbl HAYYHOrO II03HaHUA. llodydeHbl CIemyrolye pe3yJbTaThbl
INpennokeHo onpenesieHne ONTUMANIBHBIX 3HAYECHNH MEePUOANYHOCTH TEXHUYECKOro 00CITY)KMBAHUS [JIsl OTAENIBHBIX MOICUCTEM
o0paslia BOOPYXKEHHS U BOCHHON TEXHHMKM C Y4E€TOM pE3epPBOB BPEMEHHM M OCOOCHHOCTEH (YHKIMOHHMPOBAHUS, a TaKKe
COBMEIIICHHE ONepauuii 00CIy)KUBaHUS OTJEIbHBIX IOJCUCTEM B €IMHBIH KOMIUIEKC paboT uis o0pasla B LEJIOM Ha OCHOBE
HpeJICTaBIIeHuUs nporecca (yHKIIMOHMPOBAHUS TIOACUCTEMbI 00pa3lia BOOPYXKEHHS 1 BOCHHON TEXHUKHU B BUJIE MATEMAaTHIECKON
MOJIEIIH CIIy4aifHOr0 IOTYMapKOBCKUX IIpoliecca. BeIBoabI: AHAIN3 CYIIECTBYIOIEH CHCTEMbl TEXHHYECKOro OOCITYKMBaHUS U
cTpaTeruii Texo0CIy>)KMBaHU U PEMOHTA MOKa3aJl UX OAMHOYHYIO HEBBICOKYIO 3()(DeKTUBHOCTB 110 IKCILTyaTallul BOOPYKEHUS U
BOeHHOMH TexHuku. Ha npumepe tanka T-64b nokaszaHo, 4To B PaKTHKY BOMCK HEOOXOIMMO COOTBETCTBYIOIIEe 0OOCHOBaHUE U
KOMIUIEKCHOE COYETaHHE CYIIECTBYIOIIMX CTPATETHH, TO €CTh CO3JjaHMe HOBOM CMELIaHHOH cTparerud U 3¢(dexruBHOro
uCHoNb30BaHUs oOopynoBanus. Ilpennaraercs NekoMIo3uius oOpas3la BOOPYKCHHS M BOCHHOH TEXHHMKH Ha OTJIEJIbHbIC
(GYHKIMOHAIPHO 3aKOHUYCHHbIE MOJCHUCTEMbI C OOOCHOBaHMEM BblOOpa JUIi HUX Hauboiee IenecooOpasHbIX crpaTeruit
obciykuBaHusA (C HEPUONMYECKMM WIM TEeXOOCIYKHMBAHMA IO COCTOSHHIO), OIpPEIENEHUE JUIi KaXIOH MOJICHUCTEMBI
ONTUMAJILHON CTPAaTEeruu U COOTBETCTBEHHO IEPUOIMYHOCTH TEXOOCIY)KUBAHUS C YUYETOM PE3epBOB BPEMEHU U OCOOCHHOCTEH
(GYHKIMOHMPOBAHMUS, a TAKKe COBMELIECHUE Onepauuii oOCIYXKHMBaHUsS OTHENbHBIX HOJACHCTEM B €IMHBIH KOMIUIEKC paboT
TeX0O0CHy)KMBaHUs s o0pasua B 1enoM. OnruMaibHble 3HAYCHUs HMEPUOAUYHOCTH TEXOOCHyXHBaHHUSI M KO3 dHLMEHTa
TEXHUYECKOT0 MCIHOJIb30BAHUS MONYYEHHBIC C MOMOLIBI MAaTEMaTHYECKOH MozeNy mporecca (yHKIMOHUPOBAHUS MOJICUCTEM
T-64b ¢ nepuopmuyeckuM  TeXOOCIyXHBaHMS B BHIE CIy4alHOro IOJYMapKOBCKHMX IIpolecca. PesymbraTel pacyeroB
CBHIETENBCTBYIOT, 4YTO JUIA TaKWX TIOJCHCTEM TaHKa KaK CHJIOBas YCTAHOBKA, TPAHCMHCCHA M XOJOBas 4YacTsk,
3NIEKTPOOOOPYI0BaHKE 11€71eCO00pa3HO BHIOpAaTh CTPATErdi0 OOCIYKMBAHHSA C HNEPUOAMYECKHM TEXOOCITYKHMBaHUS, a Ul
CHCTEMBbl YIPABJIECHUS O'HEM U BO3JYXOOYHCTKH - CTPATETMIO TEXOOCIYKHUBAHHS 110 COCTOSHUIO. IloiydeHHbIe pe3yabTaThl
MOryr OBbITh HCIIONB30BaHBl B JalibHEHIIEM Juli pa3pabdOTKM MPEUIOKCHUH 110 COBEPLICHCTBOBAHUIO 00OPYIOBAaHMS,
UCHOJIB3YeMOr0 NPH  JUarHOCTUPOBAHMM TEXHUYECKOTO COCTOSHUA o0pa3la BOOPYKEHHS M BOCHHOM TEXHHKH.
CoBepIIeHCTBOBaHHE 00OPYIOBaHUS, UCIIONB3YEeMOr0 IPU TEXHUYECKOM OOCIIY)KMBaHHM M PEMOHTE BOOPY)KCHUSI M BOCHHOM
TEXHHUKH IO3BOJIMT 3HAYUTENIBHO IIOBBICUTH TIIYOMHY M KauyeCTBO OIpEJEICHHsS TEXHMYECKOr0 COCTOSHHS OOBEKTOB, a
CIIe/IOBATEIbHO, IPABIWILHOCTD U 3(QPEKTUBHOCTD TEX00CITYKUBAHHS.

KawueBble caoBa: TexHHUecKoe OOCIY)KMBAaHHME U PEMOHT; KOI(P(HIMEHT TEXHUYECKOIO HCIIOIb30BaHUS; rpad
COCTOSIHUIA; TTOTYMapKOBCKUX IPOIIECC; BPEMEHHAs IpsiMasi TEXHUYECKOT0 00CTY)KUBAHUSL.
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