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PROGNOSTICATION OF COMPOSITION AND RESOURCE OF GROUPMENT OF
OBJECTS MILITARY TECHNIQUE

It is obvious that the component elements of various types have significantly different reliability
indicators and various patterns of degradation processes leading to their failures. All these features of the
considered objects of technology must be taken into account both in assessing (predicting) their reliability,
and in determining the rules and regulations for their technical operation. The specified features of the
objects of technology cause considerable difficulties in the construction of mathematical models necessary
to evaluate and predict the reliability indicators and the cost of their operation.

In this artide deals has developed a mathematical model of the processes of spending and replenishing
the resource of grouping of engineering objects. The model is intended for forecasting the composition and
resource of the grouping for the nearest period of planning the operation of technical facilities. The
following characteristics have been adopted as forecast indicators: -a vector whose elements are the values
of the total residual resource of objects of different types at time t and - a vector whose elements are the
number of objects of different types at time t.

This Indicators depend on the actions taken to replenish the group's resource (from supplies to the
grouping of new equipment and scheduled repairs that restore the resource of the facilities). The developed
mathematical model of the processes of expenditure and replenishment of the grouping resource will allow
to implement the optimal software design.

Keywords: groupment of objects military technique, composition and resource, mathematical model,
spending and replenishing the resource.

A characteristic feature of the objects of technicab military is the presence in their composition
of a large number (tens, hundreds of thousands) of different types of component elements, the work
of which is based on different physical principles, having different manufacturers, different levels of
reliability, different patterns of wear and aging processes. A significant part of the components is
electronic products (microcircuits, semiconductor devices, capacitors, electrical connectors, etc.).
The other part of the elements are mechanical and electromechanical units (reducers, electric motors),
pneumatic and hydraulic drives, etc. It is assumed that a certain general function is defined for the
object of engineering in accordance with its purpose, and signs of the ability (or inoperability) of the
object to perform this function are determined.

The considered technical objects belong to the class of recoverable objects of long-term
repeated use. As a rule, they are expensive and require significant costs for their operation. To ensure
the required level of reliability in the course of their operation, maintenance and repair (ToiR) is
usually carried out, the essence of which is the timely restoration of the operable condition of the
facility and the preventive replacement of elements that are in the pre-toxic state.

Accession. We arranged under the groupment of objects of technique to understand the great
number of technical objects, placed on certain territory and intended for the performance of some
general objective. Every object of technique, entering in the complement of groupment there is a
difficult technical device, executes certain tasks within the framework of general aims, for
achievement of which a groupment is intended. On the level of reliability of separate objects
efficiency of functioning of groupment depends on the whole. The examples of groupment can serve
as great number of the surface radio-location stations, stations of radio electronic fight, elements of
zenithal-rocket complexes, systems of the automated management etc.

All objects, entering in the complement of groupment, have a different remaining resource and,
consequently, different level of reliability. After expiration of the set resource an object is subject to
the withdrawal from composition of groupment, because the level of his reliability is impermissible
subzero.
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Us informative and functional connections between the objects of groupment and nature of the
tasks decided by them will not interest. For us important will be only two descriptions of groupment
is her composition [1,2] and resource of each of objects, included in a groupment [3,4]. Thus we come
from that, if composition of groupment corresponds to the required composition, and level of
faultlessness of every object of not below set value, then a groupment can execute all tasks in
accordance with her destiny with the required quality. It is thus assumed that, if the resource of
separate object is outspent, then his indexes of faultlessness dissatisfy to the requirements. Thus, us
the concrete tasks of groupment and indexes of her efficiency will not interest, and will interest only
the degree of accordance of composition of groupment and resource of her elements to the
requirements set for this groupment.

The basic part. In the large systems the groupment of objects of technique usually has a certain
organizational structure - can plug in itself the groupments of more low organizational levels. From
the point of view of going near development of models for us indifferently, what level this groupment
behaves to. Therefore, in further consideration we will not distinguish the levels of groupment, will
suppose that the question is about the groupment of any level.

We will enter next denotations:

N () ={N;@); i :M} - vector, qualificatory composition of groupment in the moment
of time of t, where /- number of objects of technique of i of th type (N, - number of different types
of objects);

Ry (t) ={Rsi(t); i =1 Ny} - vector, qualificatory the resource of groupment, in which

R, (t) - total resource of objects of i of th type.

The type of object of technique determines his functional destiny. To one type near on destiny
technical objects can be taken. In maximum case all objects of this groupment can be pasHOTHITHBIMH.
Just can be examined groupment of the same type objects. A division of objects on types is a
prerogative of user.

An amount of objects of technique of i of th type N, (t) is a casual function with single gallops

in casual moments of time of changes of composition of groupment (fig. 1). Positive gallops
correspond to the moments of entering time groupment of new or returning from repair objects, and
negative - to the moments of time of mounting of objects in repair or crimcanusil. A function /can be
presented by next expression:

Ni)= > nj(), (1)

jed;
where n;j(t) - single function, taking on values 1 or 0:
nj(t) =1-if ja th object in the moment of time of tis in composition a groupment and used on
(or is in a state of readiness to application on purpose) purpose; nj (t) =0 -if jath object is excluded

from composition of groupment for implementation of nimanoBoro repair or written-off; J; - great
number of numbers of all objects of i of th type, present in composition a groupment.
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Fig. 1. Characteristic type of function N, (t)

On a fig. 1, which the characteristic type of function N, (t) is shown on, next denotations are
used: t,kgij - time of dispatch in k th repair; z; - duration of repair; tc ij - time of writing of j of th

object.

We will suppose that the moments of time of changes of composition of groupment (gallops of
function) are determined by the processes of expense and filling in of resource of separate objects of
technique of groupment.

The function of total resource of objects of i of th type Ry; (t) is determined as a sum of next
kind :
R () =2_R;(®), (2

i€d;
where Rj (t) - resource of j of th object in the moment of time of t.
A function R j (t) is description of process of expense and filling in of resource of j of th object.
On a fig. 2 the exemplary type of function is shown R (t). Positive gallops (breaks) of function

correspond to the moments of entering time téij groupment of objects after their repair or new
objects of technique.

R, (1)

Fig. 2. Characteristic type of function R, (t)

Speed of decrease of function in intervals between breaks is determined by total intensity of
expense of resource of all objects of this type, present at this time crouching.
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Requirement to composition and resource of groupment set by such terms:
N, () <N"; (3 a)
R, (t) <R, (3b)
where NiTP and R;P - required values of number of objects of i of th type and their total

resource, which the necessary level of efficiency of groupment is provided at.

Clear physical sense has a requirement to composition of groupment (3 a) - if the number of
objects of this type crouching will go down below possible, then efficiency of groupment will not
correspond required. Therefore there are not questions in connection with determination of value

NiTP - it is a prerogative of the "system" which is provided by this groupment.

A requirement to the total resource of objects (3b) determines the "margin of safety” of
groupment the family - determines, ckosb long there can be a groupment with the required efficiency.

How to set a size R} , strictly speaking, not clear. However and to give it would be not right up the

index of total resource R, (t), because he carries in itself important information about the supply of
"viability" of groupment.
In practice a size R, is usually set as follows:
R =Ry -, @
where R;f” - total resource of all objects of i of th type, which must be in composition a

groupment according to her regular composition, on condition that all objects new (a size RzuiIT is

named yet a table resource); ¢, - coefficient the size of which determines the relative level of the
required supply of resource (a size «; is determined a posteriori by exploitations and in practice
o = 0,5 set usually).

By analogy with LS of separate object of technique will enter the concept of LS for a groupment
as follows. Under the maximum state of groupment of objects of technique will understand such her
state, at which composition of groupment, including objects, temporally being under nianoBom
repair, went down to the impermissible level which the required efficiency of groupment is not
provided at.

Formally the criterion of LS of groupment can be defined by a next condition:

N'(t)<N™, (5)
where N'(t) ={N/(t);i=1,N,,.} - vector in which N/(t) - number of objects of i of th
type, present in composition a groupment in the moment of time of t, including all objects, being

under repair;, N™ ={N,";i1=1,N,,} - vector in which N." - the required amount of objects of i
of th type crouching.

It is assumed that vectorial inequality (8.5) is executed in case that even one of inequalities
N/(t) <N (i=1N,,, ) is executed.

On the basis of criterion (5) it is possible to enter the concept of resource of groupment as
follows. Under the resource of groupment of objects of technique will understand calendar duration
of exploitation of groupment to the offensive of (5) on condition of implementation on all objects of
all scheduled repairs, foreseen operating scheduled maintebabce systems. The size of resource of
groupment will designate T,, . We can say that the resource grouping determines the duration of its
existence, provided that new objects of technology in the grouping do not arrive.

Obviously, that can be entered also and concept of resource of groupment on i to the th type of

objects of technique, the size of which T, is determined as a decision of next equalization :
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Ni(TrPi):NiTP' (6)
Taking into account it the resource of groupment T,, can be defined as follows:
T,=minT,,. 7)

The entered concept of resource of groupment is not so synonymous and simple, as a concept
of resource of separate object of technique. In most cases groupments stop to exist not because their
resource is outspent, and because aims changed, for achievement of which they were created, or
technologies of achievement of these aims changed radically.

Nevertheless, the concept of resource of groupment appears useful because the periodic
estimation of resource of groupment during her exploitation allows in good time to plan and realize
measures on maintenance of some unreduced supply of resource of groupment, due to what to
guarantee non-admission in the near future allegedly "sudden" fall-off of efficiency and, possibly,
catastrophe related to it. The considered going near determination of resource of groupment was
offered before in works [5-7].

Mathematical model of process of expense and filling in of resource of groupment of
objects. Now we will pass to consideration of process of expense and filling in of resource at the
level of groupment of objects of technique. As it was already certain, this process is described by

indexes N, (t) and R, (t), determined separately for the different types of objects [8-10]:
N, (t) - number of objects of i of th type, present crouching in the moment of time of t;
R, (t) - total (remaining) resource of objects of i of th type in the moment of time of t.

Taking into account the parameters entered higher for functions N, (t) and R, (t) now instead

of (1) and (2) will write down such expressions:
Ni(t/Tp;, i) = X nijt/Ipjj,Mejj);

jedyi
Rei(t/Si(0), 7, Mpj, i) = > Ryj(t/S;(0), mij, pjj, Hcjj) (8)
JENY
where TIp; = [JIIpj; - plan of repairs of objects of i of th type; I = [JI¢j; - plan of
je‘]Oi jEJOi

writing of objects of i of th type; S;(0) ={S;;(0); j € Joi} - vector, describing the state of objects of
i of th type at the beginning of the examined interval of exploitation [0, T, ]; 7; :{77ij; 1€doi} -
vector, presenting intensities of expense of resource of objects of i of th type; J,, - great number of

numbers of all objects of i of th type, which are in composition a groupment in the moment of time
of t=0.

Dependences (8) jointly determine the model of process of expense and filling in of resource of
groupment of objects of technique (for i of th type of objects) on the interval of exploitation [0, T ].

This functions are prognosis estimations of indexes of the state of groupment on a forthcoming period
exploitations, depending on parameters 77,, II,, and II . Parameter S, (0) describes the initial

(technical) state of objects and, the same, determines the initial conditions of process of expense and
filling in of resource of groupment. A parameter 77, determines the expected (forecast) external

affecting process, and is considered set. Parameters II, and II ., are the guided parameters.
Parameters IT,, and IT ., will consider normative (and to designate I, and IT,), if for all

objects of groupment terms and types of ruaHoBbIX repairs are certain in accordance with the
parameters of SRS (HEi ={HE”; j € Jj}and Hgi ={HE”; j € J;} set for this groupment.
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Beginning to bustle forward, will mark that normative plans IT;. and II[., which on

Cci?
determination are assumed by optimal for every object of technique individually, rarely appear
similarly optimal and for a groupment on the whole, and basic destiny of the developed model just

and consists of that, with her help to find plans II, and II ., optimal for a groupment.

Until now we examined the process of expense and filling in of resource of groupment in
supposition, that new objects groupment do not enter. In actual fact in the real groupments for
maintenance of the required composition periodically (according to plan) instead of copied off the
new objects of technique are supplied.2 Deliveries in the groupment of new standards of objects
instead of copied off are the natural method of extension of resource of groupment.

We will enter denotation IT,, ={t,,;; j €J,,} - great number, qualificatory the plan of
deliveries in the groupment of new objects of i of th type in which :
ty ij - entering time groupment of j of th new object of i of th type; J,. - great number of

numbers of new objects which it is planned to put in a groupment in the examined period of
exploitation.

Taking into account this expression (8), presenting the model of process of expense and filling
in of resource of groupment, it is now necessary to rewrite as follows:

Ni(t/HPi’HCi’HHi) T znij(t/HPij’HCij)+ znij(t/HHij);

1€30iUd g j€dni
R, (t/S;(0), 7, IL,, I1, 1) = Z Rij (t/Sij (0), i HPij’ HCij) +
i€dgiUdy i
_ ,(9)
] JZ RIJ (t/SI] (tHij)’ 77ij’ HHij)’
Jedy i

where IT,; = UHHij - U{tHij};

j€dni i€
S, 0) :{Sij ©); je ‘]Oi}U{Sij (tHij); je ‘JHi};
7 :{77”; j E‘JOi}U{ﬁij; J E‘]Hi}-
Expressions (9) are clarification the before brought expressions (8.23) over and are a

mathematical model of process of expense and filling in of resource of groupment taking into account
supplying with the new objects of technique.

The guided parameters of this model are plans I1,,, IT . and II,,. Parameter 7, is partly

guided, for example, due to the redistribution of limit of expense of resource between the separate
objects of groupment. The non-obvious out of control parameters of model are parameters of SRS,
because in her normative requirements to the terms of repairs, degrees of filling in of resource are
certain after repair, initial resource for the new objects of technique.

Questions of optimization of plans II ., IT ., and II,; will be considered later.

High-quality analysis of model of process of expense and filling in of resource of
groupment of objects. Appears expedient at the beginning to produce the high-quality analysis of
the supposed character of dependence of functions (8.24) from parameters S,(0) and 7, on

~

condition that the realized plans I, , IT .. exactly correspond to the normative plans IT}, and IT],

Pi?
, and the new objects of technique groupment do not enter (11, = ). It will allow to investigate

influence of these parameters, as, "in a clean kind", id est, eliminating influence of the guided
parameters.

For short of function (8.24) will designate N.(t/..) and R (t/...).
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Parameters S.(0) and 7, are vectors and, obviously, it is senseless to try to examine all great

number of their possible values. It is expedient to enter some small number of classes of their possible
values, having clear physical interpretation, and then at an analysis to operate these classes. We will
enter such classes as follows.

For a parameter S.(0) will enter three classes, presenting the most characteristic states of

resource of groupment. We will name them conditionally "new", "old" and "balanced".

To the class "new" will take such groupments in which the resource of all objects is near to the
normative initial resource of new object.

To the class "old" will take a groupment in case that most objects of groupment already
practically used up the resource and in the near time subject to repair or writing.

Groupment will arrange to name "balanced", if the resource of objects approximately is evenly
up-diffused between the objects of groupment in the range of his possible values, id est from 0 to

RO,
The entered classes of the states of resource of groupment formally can be presented by fuzzy
sets, and attributing of concrete vector S, (0) to one or another class can be carried out by an expert.

Thus the most informing evident classification sign which an expert can make decision on the basis
of is a histogram of corresponding distribution. For presentation of distribution of resource, set by a

parameter S, (0), use a histogram, determined by next values:

An
gR(Rk): : ;
n

where R, - discrete value of resource, equal R, =k - AR, where AR - size of interval, on

(10)

which the range of definition of histogram is broken [0, Ri(o)]

(k=Lk_, .k, -amountofintervalswhich a histogram is built on); n - is a number of objects
crouching; An, - number of objects the resource of which gets in an interval AR, =(R_,,R,] (

D> An, =n).

Amount of intervals which a histogram is built on can be determined the on methods, accepted
for the construction of histograms of statistical distributions [11].
On a fig. 8.5 the exemplary type of characteristic histograms g, (R, ), which can be accepted

as standards, presenting entered higher three classes, is shown.

9r (R) 9x (R, 9x (Ry)

_ i

“New” “Balanced” “Old”

5 [TITTTITITL §
0 R(O) Rk 0 R(U)Rk O R(O)Rk
a) b) c)

Fig. 3. Exemplary type of standard histograms for three classes of characteristic distributions
of resource of groupment of objects of technique
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Obviously, that for the real groupments (values of parameter S, (0) ) the type of histograms

can substantially differ from "standard" and occupy the arbitrary transient state between these
standards. In practice most often there are groupments with distributions of resource, which are
located nearer to the class "old".

It is possible to enter the classes of the states analogical character for a parameter 7, - vector

of intensities of expense of resource.
For a parameter 7, will enter two classes, which will name conditionally "even distribution”

and "concentrated distribution”, because exactly the degree of equitability of values 7. can
substantially influence on character of functions N.(t/..) and R (t/..). Information about the
degree of equitability appears the histogram of next kind:

0, (1) =2

nk
, (11)
n
where 77, - discrete value of intensity of expense of resource, equal 77, =k - A7, where An
- size of interval, on which the range of definition of histogram [0, 77 1. 77, =1, that corresponds
to the mode of continuous operations of object; An, - number of objects for which intensity of
expense of resource gets in an interval An, = [Mk_1, Mk ], where k is a number of interval

(> An =n/).
k

On a fig. 4 the exemplary type of histograms gn(ﬂk) which can be taken for standard

distributions is shown.

Position of peak of concentration while will consider not substantial, because it will influence
only on distribution of number of objects which arrive at I1C on the sign of exhausting of resource
(remaining work) and on the sign of expiration of tenure of employment.

g,(7) g,(2)

A

o =] “Concentrated
Uniform distribution”

distribution”
[TITTTITT] '

0 1 0 1

) 7, b) T

Fig. 4. Exemplary type of standard histograms for two classes of characteristic distributions of
intensity of expense of resource

Typical for the real groupments is distribution near to "concentrated".
The entered classification for parameters S;(0) (and actually - for R;(0)) and 7; for us is not

so important as such, and important only for greater definiteness of the entered concepts (classes)
which we will use in a subsequent high-quality analysis. Therefore, we will not build fuzzy sets for
presentation of the classes entered higher, and will not deepen in fineness of correct procedures
classifications which would require to be used for determination of fuzzy sets (it vast literature is
sacred to, for example, [12,13]).
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Now we will begin an analysis, the purpose of which consists in that, logically to predict,
directly, as will "behave" to the function N (t/..) and Rzi(t/ ...), presenting a process expenses

and filling in of resource of groupment, at one or another “standard" states of parameters S, (0) and
7.

If at t =0 groupment "new" (new are all objects included in a groupment), and intensities of
expense of resource of separate objects of groupment are approximately identical (“concentrated

distribution” of intensities 77, ) here, then character of functions N, (t/..) and R, (t/..) must be

approximately such, as it is shown on a fig. 5.

Clear, that in this case all objects of groupment arrive at LS approximately at one and the same
time and simultaneous realization of repair is required at once plenty of objects. As a result a
groupment becomes disabled (or limitedly capable of working) at this time, because the remaining
crouching amount of objects can not provide her normal functioning. Approximately in the same
period the total resource of groupment goes down considerably below required.

On a fig. 5 charts resulted for a case, when the parameters of SRS for this type of objects are
foresee realization during time of "life" of object of two repairs.

N (t/ )

N; (0) | uy 7 s
N = N - ]
0 T t
= a) = IPi
2l AT, AT,
RS
R:;
0 6) t

Fig. 5. Type of functions N;(t/...) and Ry;(t/...) incaseif at t = 0 a groupment is "new" and
intensities of expense of resource of objects are approximately identical

If a groupment is similarly "new", but intensity of expense of resource is up-diffused between
separate objects approximately evenly (“even distribution” of intensities #,), then functions

N, (t/..) and R, (t/..) will have such kind approximately.
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Obviously, that during organization of exploitation of groupments it is necessary to aspire to
such state of resource of groupment, at which the number of capable of working objects crouching
and middle level of total resource is supported on the average approximately by permanent [14]. Such
process of expense and filling in of resource of groupment state will arrange to name "balanced™. In
this state a dynamic equilibrium comes between the process of expense and process of filling in of
resource.

If a groupment is "old", then a process of expense and filling in of resource, as a rule, is
"unstable”.

The resource T ., of "old" groupment always substantially less than, than resource of "new"

IPi
groupment. In the case of "unstable™ process of expense and filling in of resource of groupment the
concept of resource, in general speaking, loses primordial strict sense, because it appears that within
the limits of resource I1C can come and "keep" oneself aloof several times.

Therefore at the estimation of the state of resource of groupment the not so much estimation of

size of resource T, is important, how many estimation of degree of her mental instability and

prognosis of "dangerous™ time domains in which composition of groupment of ¢ will go down large
probability (or with inevitability) to the impermissible low level.

The produced short high-quality analysis of model shows, to what anomalies or even
catastrophic consequences would bring an out-of-control process over of expense and filling in of
resource of groupment. An obvious conclusion ensues from all ckazannoro, that for providing of
normal operating of groupment conditions the optimal planning of measures done early and
periodically specified is required on filling in of resource of objects of groupment.

Development of algorithms, realizing the considered mathematical model of processes of
expense and filling in of resource of groupment is assumed in subsequent, it will allow with the use
of such model to decide the practical tasks of management composition and resource of groupments
of technical objects.

Conclusions

1. A mathematical model, intended for prognostication of processes of expense and filling in of
resource in the groupments of objects of technique, is worked out in article. As indexes of the state
of groupment two vectorial descriptions are certain:

N (t/I1,,I1.,I1,) - composition of groupment, and

R, (t/S(0), 7, I1,,I1.,I1,,) - resource of groupment,

2. A parameter S(0) imagines information current technical status of objects of groupment
(related to the moment of time t =0). A parameter 77 is the partly guided parameter of model, her
values are mainly determined by external (in relation to a groupment) factors Forming of optimal
plans IT,, IT. and II,, ,in fact, and there is destiny of the created model.

On the method of construction this model behaves to the class of the determined simulation
models. Software, realizing this model development is presently produced.

3. High-quality research of the expected conduct of functions N (t/IT,,IT.,ITI,) and
R, (t/S(0), 7, I1,,I1.,I1,,) is produced and /at the different characteristic states of parameters
S(0) and 77 on condition that the guided parameters (plans) IT,, IT,. and IT,, determined strictly

in accordance with the norms of SRS. A concept is entered the "balanced" state of resource of
groupment, at which provided the most favorable terms of providing of exploitation of objects of
groupment.
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A.T.H., mnpod. Jlenkos C.B., k.nex.H., nou. Tonok I.B., k.1T.H. Jlenkos €.C.
MPOTHO3YBAHHS CKJAJZY 1 PECYPCY YIPYIIOBAHHS OB'€EKTIB BINCHKOBOI
TEXHIKHA

Xapaxmepnoio ocobaugicmio 06'ckmie GilicbK060i mexHiKU € HAAGHICMb 6 IX CK1aodi eenaukor
Kinbkocmi (Oecamku, COMui mucay) pi3HOMURHUX KOMATEKMYIOUUX e/leMenmie, poboma AKUX 3acHO6ANA
Ha pi3HUX QIBUYHUX RPUHUURAX, WO MAIOMb DI3HUX GUPOOHUKIE, PI3HUIl pieeHb HAOIUHOCMI, Pi3Hi
3aKOHOMIpHOCHI npoyecié 3HOCYy | CMAapPiHHA. SHAYHA YACMUHA KOMNIEKMYIOUUX e1eMeHmie € eupodamu
eneKmponnoi mexuiku (MIKpocxemu, HANiGNPOGIOHUKOGI NPUIAOU, KOHOEHCAMOPU, eJIeKMPUYHI P03’ emU
i mo.). Inwma uwacmuna enemenmic - ue MexaniuHi ma eneKmMpomexaniuni 6y3iu (pedyKmopu,
enekmpooeuzynu), nHeemamuyni i 2iopaeniuni npueoou i m.n. Ilepedbauacmuvca, uwio ona o06'ckma
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GIIICbK060T MeXHIKU GU3HAUEHA 0eAKA 3A2AlbHA PYHKUIA 6ION0GIOHO 00 11020 NPU3HAYUEHHAM, | GU3HAYUEHI
03naKu npayezoamuocmi (a6o nenpayezoammuocmi) 06'ekma w000 6UKOHANHA YieT yHKYIL.

Hagedeno 0oknaoui npuxknadu po3e'a3annsa 060x zaoau.

Y oaniit cmammi pospobnena mamemamuyuna moodenvb npoyecié eUmMpauaHHA MA NONOGHEHHA
pecypcy yepynosanns 06'ekmie iticbk060i mexuixu. Moodenv npusnauena 01a npocHO3y8aHHsA CKAA0y ma
pecypcy yepynosanHa HA HaubOauMdcuuil nepioo HIAHYBAHHA eKCnayamauii mexHiyHux o00'ekmis. Ak
NPOZHO306AHUX NOKAZHUKIE RPUTIHAMI MAKI XAPAKMEPUCTUKU:

6EKMOp, eleMeHMAMU AKO20 € 3HAUEHHA CYMAPHO20 3ATUUIKOB020 Pecypcy 00'ckmie pi3nux munie
6 MOMeHm 4acy; 6eKmMop, e1eMeHmamu AKo2o0 € KilbKicmb 00'ckmis pizHux munie ¢ momenm uacy. /lani
ROKA3HUKU 3a/1excamsb i0 Oiil, ui0 poodAAmsbCa NO 3aN0BHEHHIO PeCyPCy YZPYHOGAHHA (6i0 NOCMABOK 6
Y2PYNOGAHHA HOGUX 00'cKmie mexHiKu i NpoeeO0eHHA NAAHOGUX PEMOHMIE, BGIOHOGIIOIOMYb pecypc
00'ekmig). Po3pobnena mamemamuuna Mooeib HPOUECI6 GUMPAUAHHA MA HONOBHEHHA pecypcy
Y2PYROGAHHA 00360UMb 30IliCHIOGAMU OnMUMAIbHe naanysanns 3avesneuennsn 31om.

Kniouoei cnosa: yzpynoeanns o06'ckmie 8iiicbko6oi mexHiku, ckaad i pecypc, mamemamuyiHa
MOOenb, GUMPAYUAHHA M NOROGHEHHS PeCYPCY.

A.T.H., mpod. Jlenkos C.B., k.nea.H., 1ou. Togoxk U.B., k.T.H. Jlenkos E.C.
IMPOI'HO3UPOBAHUE COCTABA H PECYPCA I'PYIIIIMPOBKU OFBEKTOB
BOEHHOU TEXHUKHA

XapaxmepHoii 0cOOeHHOCMbIO 00bEKMOG GOEHHOII MEXHUKU AGIACHICA HAIUYUe 6 UX cocmaee
0onbUl020 Konuuecmea (0ecAmMKU, COMHU MbICAY) PASHOMUNHBIX KOMNIEKMYIOUWUX ITEMEHM 08, padoma
KOMOpbIX OCHO6AHA HA PA3IUYHBLIX PUIUUECKUX HPUHUUNAX, UMEIOWUX PA3IUYHBIX RPOU3E0OUMmenell,
PA3IUYHbLL YPOBEHb HAOEHCHOCMU, DA3NUYHbIE 3AKOHOMEPHOCHU RPOUECCO8 U3HOCA U CHApEeHUs.
3HauumenvHas 4acmov KOMHIAEKMYIOUWUX INEMEHMOE AGIACHCA U30eNUAMU INEKMPOHHOU MEXHUKU
(MUKpocxemut, NOYRPOGOOHUKOGBLE RPUDODPBL, KOHOEHCAMOPbL, IJIEKmMPUiecKue pazvemul u m.o.). /Ipycasn
yacmey  IIEMEHmMoO8 — IMO  MEXAHUYeCKue U INEeKMPOMEXaHuueckue  y3ivl  (PeOyKmopul,
IneKmpoosuzamenu), nHeemamuueckue u 2uopasiudeckue npueoovt u m.n. Illpeononazaemcs, umo ona
00beKma G0eHHOII MEXHUKU OnpedesieHa HeKOmopas o00uias (YHKYus 6 COOmEemcmeuu ¢ €20
npeonasHauenuem, U ONpeoeeHbl NPUIHAKU PAdOMOCnocodHocmu (unu HepadomocnocooHocmu)
00beKma OMHOCUMENbHO 6bINOTHEHUSA IMOU PYHKUUU.

Ilpugeoenwvt nodpobuvie npumepuvl peutenusa odeux 3aoau.

B oaunnoii cmamve pazpabomana mamemamuyeckKas Mooeib NPOUECCO8 PACXO0006AHUA U
60CnOJIHEeHUA pecypca ZPYHNNUPOGKU 00beKmog 60eHHOU mexHuku. Moodenv npednasnHauena 014
NPOZHO3UPOGAHUA COCMABA U Ppecypca ZPYRRNUPOGKU HA OAUNCAUWUN  Nepuod NIAHUPOEAHUSA
IKCHIIyamayuu mexnuiueckux 00vekmos. B kauecmee npozno3upyemvix nokazamesneii npUHAMbL MAKUe
XapaKmepucmuKu:

6EeKMOp, 3J1eMEHMAMU KOMOPO20 AGIAIONCA 3HAYEHUA CYMMAPHO20 OCHMAMOYHO20 pecypca
00beKmMo8 paziuuHbLIX MUNOG 6 MOMEHM 6PDEMEHU; 6eKMOp, IIeMEHMAMU KOMOPO20 AGNAAEMCA
Koiuuecmeo 00veKmos paziuyHulX MUNOE 6 MOMeHm epemenu. /lannble noxazamenu 3asucam om
RPEONnPUHUMAEMBIX OCIICIEUIL NO 60CHOJIHEHUIO PECcypca ZPYRRUPOSKU (Om NOCMAGOK 6 ZPYHNRUPOGKY
HOBBIX 00BEKM 06 MEXHUKU U NPOBEOCHUS NIIAHOGHIX PEMOHM 08, 60CCHIARAGIUBAIOU{UX PECYPC 00bEKM08).
Paspadbomannan mamemamuueckana mooenb RNPOUECcO8 pAaAcXxo006aHUA U B60CHOJIHEHUA pecypca
2PYRRUPOGKU NO360TIUM OCYULECIEIAMD ONMUMATILHOE NAaHUpoGaHue obecneuenue 3UIIom.

Knrwowuesvie cnoga: zpynnupoeka 00veKmog 60eHHON MEXHUKU, COCHAE U Pecypc, MamemamuiecKan
MoOenb, pacxo0oeanue U NONOIHEHUue pecypca.
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