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THE USE OF “ELECTRONIC CLOUD” TECHNOLOGY TO IMPROVE
THE FUNCTIONING OF THE RECOVERY SYSTEM
OF ARMORED WEAPONS AND EQUIPMENT

Abstract. The subject matter of the article is the process of the system of recovery of armored weapons and
equipment functioning in the performance of tasks for the purpose in modern conditions. The goal of the study is to
create a decision support system for the recovery of armored weapons and equipment under the interactive analysis
of temporal and spatial indicators of warfare based on the use of “electronic cloud " technology. The tasks to be
solved are: to formulate tasks effectiveness will increase in the decision support system; to develope structural and
functional-logical scheme of the system, the list of external, calculation and control modules; to determinate the volume
and format of input and output information for each structural unit and information buses of the system; to define the
format of protocols for information exchange, the content of “survey” cards. General scientific and special methods of
scientific knowledge are used.On the basis of a systematic analysis of the existing of armored weapons and military
equipment recovery system, the main conditions and factors affect its functioning in modern armed conflicts were
determined. The following results are obtained. The synthesis of the structural and logical scheme of the decision support
system “virtual headquarters” in the form of software with modular architecture was carried out. Conclusions. Today, not
only the process of positioning forces and means of technical support and their rational placement relative to military units,
but also rapid response to changes in the technical situation is complicated. Improving the quality of the of weapons and
military equipment recovery system is possible by creating a decision support system "Virtual headquarters". The main
idea of creating the system is the processing of incoming and outgoing information in interactive mode, operational and
optimal management of information flows and visualization of the solution for the recovery of weapons and military
equipment. The proposed modular system architecture provides a list of external, design and management modules; the
scope and format of input and output information for every business unit and information system buses. The information
space, where the system resources will be located, is proposed to be built using the "electronic cloud" technology.
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Introduction

Formulation of the problem and research tasks.
Today, the war has acquired a hybrid character, it is
conducted in all areas using the latest technologies and
weapons. Modern combat operations are characterized by
dynamism, maneuverability, sharp changes in the situation,
fighting in the depths of the enemy's defense with the use
of reconnaissance and sabotage groups, artillery and mine-
explosive barriers, etc. This causes a wider use of various
types of weapons and military equipment, ammunition and
military equipment. In these conditions they are such
troops technical support activeness at performance of
tasks on purpose as a subsystem of recovery that directly
affect the ability of troops to perform tasks in the
prescribed volumes and terms.

In modern Conditions not only the process of
positioning forces and means of technical support and
their rational placement relative to military units, but also
rapid response to changes in the technical situation is
complicated. The above indicates the relevance of the
study and the need to form an approach to the
organization of the armored weapons and military
equipment (AWME) recovery system based on a
combination of scientific methods and the latest
information technologies for calculations and justification
of the decision in the conditions of interactive analysis of
temporal and spatial indicators of warfare.

Analysis of recent research and publications on
the above issues shows the relevance of this one.

According to experts and the analysis of information
from open sources, the functioning of the AWME
recovery system in modern armed conflicts has certain
features. In works [1-11] the characteristic of the
existing recovery system is given, an assessment of the
effectiveness of its functioning is shown, the influence
of external and internal factors on the organization of
the process of recovering the equipment is determined.

As it is known the recovery system is assigned a lot
of different content and complexity of the work, which is
functionally distributed to the technical exploration,
repair and evacuation of the AWME. Experts substantial
the questions assess the evacuation capabilities of the
repair and recovery units for the damaged armored
weapons and military equipment samples, the choice of
criteria for assessing the technological efficiency of
recovery methods of components and rational method of
recovery of details, taking into account the technological
and economic characteristics of a particular repair
enterprise. In addition, specialists offer options for
determining the topological structure (the number of
repair units, their location) and functional structure
(division by levels of the system of tasks for maintenance
and repair (MR), their solutions and MR sets), calculation
of the optimal leverage the costs of moving the AWME,
and the entire amount of work on the MR would be
performed in a timely manner [12, 13]. However, there is
no systematic combination of these techniques to solve
the problems of improving the efficiency of the recovery
system of AWME.
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The goal of this work is creation of a decision
support system for the recovery of AWME in the
conditions of interactive analysis of temporal and spatial
indicators of warfare based on the use of “electronic
cloud” technology. To achieve this goal the following
research tasks are solved: formulation of problems, the
effectiveness of which will increase in the system of
support of decision-making; development of structural
and functional-logic system, the external, operating and
control modules; determine the scope and format of
input and output information for every business unit and
information system buses; and the development of
information exchange protocols, the content of the
“survey” cards. General scientific and special methods
of scientific knowledge are used.On the basis of a
systematic analysis of the existing of AWME recovery
system, the main conditions and factors affect its
functioning in modern armed conflicts were determined.

Main material

1. Architecture of decision support system
(DSS) “Virtual headquarters”. In a general sense, the
task of the DSS is to provide the decision maker with
the information needed to make individual and group
decisions based on computer processing.

The effectiveness of the use of the DSS is due to
its ability to consider a significant number of
alternatives in a short time, to use models for both
analysis and assessment of the consequences of the
decision. The architecture of the DSS, as a rule,
combines three systems: analysis, information and
calculation and solution formation [14-18].

Based on the definition that the AWME recovery
system includes forces and means united by a single
goal of maintaining this equipment in good condition

“Logistics”
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and in constant readiness for use, it is advisable to
assign the following tasks to the “Virtual headquarters”
DSS:

— collection and primary processing of data for
the implementation of evacuation measures;

— possibilities assessment of the repair and
restoration units for the evacuation of damaged AWME
samples;

[ selection of criteria for assessing the
technological efficiency of methods of recovery of
AWME,;

[1 forecasting of volumes of tasks that are assigned
to repair and recovery units during operation (military
operations);

[0 justification of logistic support of military-
technical property;

[0 visualization of information for the decision
maker and formation of initial information in the users
desired format.

The main idea of creating the system is proposed
to consider its functioning in real time, processing of
incoming and outgoing information in interactive mode,
operational and optimal management of information
flows and visualization of solutions for the recovery of
weapons and military equipment.

For this purpose, the information space, the system
resources will be located, is proposed to be built using
the “electronic cloud” technology.

The ability of “connecting” to this cloud will have
machine commanders via GPS communication, drones
automated technical intelligence and external users.

Thus, according to the functional purpose we
define software-calculation, reference, input / output
information and control modules. It is proposed to
introduce the following modules (Fig. 1):

“Long-term
storage
information”

Decision
maker

Fig. 1. Structural and functional diagram of the “Virtual Headquarters” decision support system
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— input/output of information: data exchange with
technical assistance points and collection of damaged
vehicles; communication with  relevant  civil
organizations;

— reference modules: meteorological conditions
“Meteo”; terrain maps “Map” and long-term storage
information “Technique”;

— software and calculating modules: “Evacuation”,
“Technology”, “Analytics”, “Logistics”, the interaction
of which will allow in real time to form solutions for
the recovery of AWME, to determine the optimal mode
of recovery of a sample of equipment with priority from
urgent to regular, as well as for the operational solution
of the problems of protection of the AWME.

— control module “time”, which performs
chronometric control of the automated system. On
signals of this module it is offered to carry out
interactive processing of information streams on time,
visualization of information for the person making
decisions and formation of initial information for users
in the necessary format.

Modules of input/output and primary
information processing. According to the results of the
analysis of input information, it is proposed to
determine the optimal evacuation strategy, the
feasibility of towing, transportation or withdrawal of
vehicles that have failed in the nearest shelters, on the
evacuation route, in places of repair (restoration of
combat capability) or shipment, loading them on
vehicles, as well as in pulling stuck, filled up, sunken
and lifting overturned vehicles with the necessary
preparatory work.

Namely:

data to determine:

the location;

the state of equipment to be evacuated;

the amount of preparatory work and types of jams.

We’d like to notice the input information is
heterogeneous in nature of the measurement values, the
form of representation (discrete, analog, binary).
Analysis and processing of input information from the
entire number of sources must be carried out
simultaneously, so to improve the efficiency of this
process, it is proposed to use the mathematical
apparatus of probability theory and operations research.

The mathematical implementation of this process
is proposed to be carried out in a special module for
processing input information. The operation of this
module is proposed by information exchange protocols
and “survey” cards contain data on the equipment to be
evacuated.

Namely:

— data to determine the location of

— state of equipment to be evacuated,

— volume of preparatory works,

— types of jams.

The commander of the unit repair and recovery
groups, in turn, will have information regarding the
towing, transportation or machines that have failed in
the nearest shelter, to escape routes, places of repair
(restoration of combat capability) or shipment, loading
them on vehicle, as well as in pulling stuck, buried,

sunken and lifting overturned cars with the necessary
preparatory work.

Of course, a necessary condition for the
implementation of the proposed idea is the re-
equipment of technical intelligence groups and unit
repair and recovery groups, with the latest multimedia
technology and communications, which is natural in the
period of Informatization and computerization of
society; it is also possible to use UAVs.

It is assumed that the output information,
depending on user requests, can be formed in both text
and graphic format at different time intervals. To do
this, a special module has been introduced into the
system, in which, with the help of interaction with
reference and software-calculation modules of the
system, information is visualized for the decision-maker
and the formation of initial information for users in the
desired format.

Reference modules are proposed to be introduced
for the organization of access to databases of typical
faults and/or jams and suggestions for solving the
identified problems.

The authors assume that the modules of
meteorological conditions “Meteo” and maps of the
area “Map” will use the resources of known mapping
services and technologies, but with the use of cashing
procedures and MIP-mapping [19].

Cash copies of map messages of different scaling
levels are stored in the “Map” module and are used by
control signals when there is a request for visualization
of map service information.

In this process, improving the image quality of
map sheets with different levels of detail is carried out
by using textures with different resolutions for different
objects of the same image, depending on their size and
depth.

Software and calculation modules. The search
for optimal solutions for the displacement AWME and
the use of the units of technical support, including their
composition and equipment is resolved in software
calculation module “Evacuation”. The proposed
definition of the topological structure (the number of
MR agencies and their location) and functional
structure (division into levels of tasks in MR system,
MR kits, the calculation of the optimal leverage, in
which the costs of displacement AWME, and the entire
scope of work in MR would be completed on schedule,
which is possible with the use of GIS technology
module (“Map”).

Assessment of the capabilities of repair and
recoverystoration units for the evacuation of damaged
AWME samples will be solved in the module
“Analytics” by calculating the ratio of the number of
damaged AWME samples, requiring evacuation, means
of each repair and recovery unit to the actual number of
evacuated ones.

The calculation model includes several stages: the
first: the length of the evacuation route is calculated
when using the type of evacuation means that it is
advisable to have for the evacuation of the number of
AWME samples; second — is determined by the ratio of
the length of the escape route for the kind of emergency
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funds to the amount of escape routes in all types of
emergency vehicles; the third stage is the calculation of
the length of the escape route for the types of
evacuation vehicles in the evacuation part of the
combined evacuation groups.

The input data for the evaluation of the
implementation of measures on evacuation are: the
speed of a type of emergency vehicles in movement to
the location of the damaged AWME samples; the speed
of the evacuation (transportation) of the damaged
sample by evacuation means; number of emergency
funds, the loss coefficient of time in the process of
evacuation, time of evacuation means; the total length
of the escape route [20].

The choice of a rational recovery method of
details, technology of recovery in field conditions,
taking into account technological and economic
features of the concrete repair enterprise of Ministry of
Defence of Ukraine is supposed to be realized through
definition of criterion of technological efficiency of a
recovery method of accessories in the module
“Technology”.

The effectiveness of a particular recovery method
is proposed to be determined by optimizing the criterion
of technological efficiency by the method of weight
functions or by the method of compromises for a
particular repair unit.

The essence of the method of weight functions is
that each indicator that affects the final result of the
solution is assigned a “weight” value.

The criterion of efficiency in this case is a function
of the weight indicators of the methods for each of the
options.

The variant with the extreme value of the criterion
will be optimal [12, 21].

In the module “Logistics” the authors consider the
realizing of the method determine the choice of optimal
variant of forces and means of repair and recovery units
distribution on topological field repair and recovery
AWME samples the criterion of the most effective from
the point of view of costs minimization distribution
between the points of repair of military equipment and
other material resources necessary for remediation. This
problem is formulated as a classical distribution
problem of transport type, the solution of which is
proposed to be carried out by using the known
mathematical apparatus of linear programming. During
the calculations, the transport costs of the distribution of
military-technical property and other material assets,
the dimensions of the topological field and the
coordinates of the repair points of AWME samples are
considered known [22].

Conclusions and prospects
for further research

1. Today, not only the process of positioning
forces and means of technical support and their rational
placement relative to military units, but also rapid
response to changes in the technical situation is
complicated.

2. Improving the quality of the weapons and
military equipment recovery system is possible with a
combination of scientific methods and the latest
information  technologies for calculations and
justification of the decision under the interactive
analysis of temporal and spatial indicators of warfare by
creating a decision support system “Virtual
headquarters”.

3. DSS “Virtual headquarters” will increase the
efficiency of solving such problems in the recovery
AWME as collection and primary data processing for
the evacuation of damaged AWME samples, evaluation
of repair and recovery units opportunities, technological
efficiency of AWME recovery methods; forecasting
volumes of tasks assigned to the repair and recovery
units during the operation (combat actions); support
logistics  for the  military-technical  property;
visualization of information for decision-makers and
the formation of the source of information for users in
the desired format.

4. The main idea of creating the system is the
processing of incoming and outgoing information in
interactive mode, operational and optimal management
of information flows and visualization of the solution
for the recovery of weapons and military equipment.

5. The proposed modular system architecture
provides a list of external, design and management
modules; the scope and format of input and output
information for every business unit and information
system buses. The information space, where the system
resources will be located, is proposed to be built using
the “electronic cloud” technology.

6. The creating of the DSS involves the work of a
team includes specialists from various industries: IT-
specialists will develop exchange protocols, military
management specialists — information exchange
procedures, etc. Futher authors plan to carry out the
development of functional links and structural
interaction between the elements of the system, as well
as the protection of information flows.

Forecasting the volume of tasks that are assigned
to the repair and recovery units during the execution of
tasks for their intended purpose is possible with the help
of the mathematical apparatus of the theory of Queuing.
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3acTocyBaHHS TEXHOJIOTIT “eJIeKTPOHHOI XMapH” [JIs1 BAOCKOHAJIeHHA (PyHKIiOHyBaHHS
CHCTEMH BiIHOBJICHHs1 0DOHETAHKOBOI0 030POCHHS i TEXHIKH

C. A. Konammnceknii, O. B. Cepnyxos, O. A. Makoroxn

Anotanisi. IIpeamerom BHBYEHHs B CTaTTi € mpouec (GpyHKIIOHYBaHHS CHCTEMH BiJHOBJIECHHS OpOHETaHKOBOT'O
030pOEHHS 1 TEXHIKM NP BUKOHAHHI 3aBJaHb 33 NPU3HAYCHHSIM B Cy4acHUX yMOBaX. MeTo0I0 J0CJIif:KeHHs € CTBOPCHHS
CHCTEMH MiATPUMKH NPUIHATTS pillleHHS 3 BiZIHOBICHHS OPOHETAaHKOBOIO 030POEHHS 1 TEXHIKM B YMOBaX iHT€PaKTUBHOTO
aHaJli3y 4acoBO-IIPOCTOPOBUX IOKA3HUKIB BeleHHs OOHOBMX Mii Ha OCHOBI BHMKOPDHCTaHHS TEXHOJOIil “eleKTpOHHOI
xmapu”. 3apadi: PopMyntoBaHHS 3aB/laHb, €()EKTUBHICTh BUPILICHHS SKUX MiABULIMTHCS y CUCTEMI IIATPUMKH NPUHHATTS
pillleHHs; po3poOka CTPYKTYpHOI Ta (PyHKLIOHAJIBHO-JIOTIYHOI CXEMH CHUCTEMHM, IEpeliKy 3O0BHIIIHIX, PO3PAXyHKOBHX Ta
YIIPaBILIIOYMX MOJYJiB; BU3HA4Y€HHs 00cATy Ta GopMary BXiZHOI Ta BUXiJHOI iHpopMawii /Ui KOXKHOI CTPYKTYpHOI OZMHUILI Ta
iHpopManiiiHuX IMH cucTeMH; (OPMYBAHHA IIPOTOKONIB OOMiHy iH(pOpMaIli€ro, 3MICTy “ONUTYBaJbHUX~  KapTOK.
MeTOI0OrYHOI OCHOBOIO JIOCIIKEHHS CTalld 3araJlLHOHAyKOBI Ta CIeELiaJbHi METOAM HAyKOBOI'O Mi3HAHHS. Ha OCHOBI
CHCTEMHOI'0 aHali3y iCHYr04Ol CHCTEeMH BiJHOBIICHHS OPOHETAaHKOBOIO O30pOEHHS 1 T€XHIKM Oy/nM BU3HAU€HI OCHOBHI YMOBH i
YUHHUKY, SKI BIUIMBAIOTH Ha 1i (DyHKLIOHYBaHHA B cCydyacHuMX 30poiiHuX koH(puixrax. Orpumani Taki pe3yiabTaTH. Byno
3[IHCHEHO CHHTE3 CTPYKTYPHO-JOIiUHOI CXEMM CHUCTEMM MiATPUMKH INPUHHATTS pillleHHA “BipTyasibHUH mTal” y BUIIIAAL
MPOrpaMHOro 3a0€3NEUeHHsT 3 MOIY/IBHOK apXiTekTyporo. BucHoBkH. CbOrofHi YCKIAIHIOETbCS HE TIJIBKH IIPOLEC
TMO3UIIIOHYBaHHS CHJI 1 3aC00iB TEXHIYHOTO 3a0€3IeUeHHs Ta iX PaliOHaIEHOr0 PO3MIIIEHHS BiTHOCHO BIHCHKOBHX ITiAPO3/LTIB, a
1 ONepaTUBHOIO pearyBaHHS Ha 3MiHY TE€XHIYHOI 0OCTaHOBKH. [IiIBUINEHHS SKOCTi (D)YyHKIIOHYBAHHS CHCTEMH BiHOBJICHHS
030pO€EHHS Ta BiHICbKOBOI TE€XHIKH MOXIIMBO 33 PaXyHOK CTBOPEHHS CHUCTEMH MIATPUMKH NMPUHHATTA pimieHHA “BipryanbHuit
mrab”. TIpoBifHOIO ine€r0 CTBOPEHHS CHCTEMH € 00poOka BXinHOi Ta BuXinHOi iH(opmawii B IHTEpaKTHMBHOMY peXuMI,
olepaTHBHE 1 ONTUMaIbHE YNPABIiHHA iH(GOpPMAaLiHHUMHU MOTOKAMH Ta Bi3yaili3allis pIllCHHs O BiJHOBJIEHHIO 030pOEHHS Ta
BiHiCbKOBOI TeXHIKM. 3alpOIIOHOBaHAa MOJYJbHA APXITEKTypa CUCTEMH, BHU3HAUCHHMH IEpeJliK 30BHIIIHIX, PO3PAXyHKOBUX Ta
YIPaBILIOYMX MOJYJIB; o0car 1 Gpopmar BXinHOI Ta BUXiaHOI iHpOpMALi UL KOXKHOI CTPYKTYpHOI OMHMII Ta iH(opMariiHux
muH cucreMu. [HdopMmaniinuii npocrip, e OyayTh 3HAXOIUTHCS PECYPCH CUCTEMH, TIPOIOHYETHCS MOOYAYyBaTH 38 TEXHOJIOTIED
“eJIEKTPOHHOI XMapu’.

Knaro4doBi ciioBa: BiHOBIECHHS OpPOHETAHKOBOIO O30POEHHS 1 TEXHIKM; CHCTEMa HiATPUMKH NPUHHATTS DIILCHHS,
BipTYaJIbHUI 1UTA0; €IEKTPOHHA XMapa.

IIpnveHenne TEXHOJOTHH “3JIEKTPOHHOIO0 00J1aKa” UIsl COBEPIICHCTBOBAHNSA () YyHKIIMOHMPOBaHUS
CHCTEMBI BOCCTAHOBJICHHSI OPOHETAHKOBOIO BOOPY/KCHHS H TEXHHKH

C. A. Konammnckuii, A. B. Cepmyxos, E.A. Makorox

AnHoTanus. [IpeameroM M3yueHHsi B CTaThe sIBIACTCA Npouece GYHKIMOHUPOBAHUSA CHUCTEMbl BOCCTAHOBIJICHHS
OpOHETAaHKOBOI'O BOOPYXEHHS M TEXHMKM IIPH BBIIIOJHEHMM 3a/lad IO HAa3HAYCHHUIO B COBpPEeMEHHBIX ycioBusax. Ileabio
HCCJIeI0BAHUS SIBJIACTCA CO3/laHHE CUCTEMbl MHOAJCPKKHM INPUHATHUSA DPELICHHUs 110 BOCCTAHOBJICHUIO OPOHETaHKOBOI'O
BOOPYXKEHHS M TEXHHKU B YCIOBUSX HHTEPAKTHBHOIO aHAJM3a BPEMEHHO-IPOCTPAHCTBEHHBIX MOKa3aTeled BeAeHUs
60eBBIX NCHCTBUH HAa OCHOBE MCIIOJIB30BAHUS TEXHOJOIMM ‘‘3JIeKTPOHHOro obsaka”. 3agaum: GpopMynHpoBKa 3alaHH,
3¢ PEKTUBHOCTD PEIICHUS KOTOPBIX IOBBICUTCS B CUCTEME IOANCPIKKH MPHUHATHUS PELICHUs; pa3paboTKa CTPYKTYPHOU M
(GYHKIMOHAIBHO-JIOTHYECKONH CXEMBl CHCTEMBI, IIEpEUHs BHELIHUX, PACUETHBIX M YNPABIAIOLIMX MOAYJICH; onpeneieHue
obbeMa u popMaTa BXOJHOH M BBIXOIHON MH(OpMALUHU AJS KaXKAOH CTPYKTYPHOH €AMHHLBI M MHGOPMALMOHHBIM HIMHAM
cucrembl; (POPMHUPOBAHUE IPOTOKOJIOB 0OMeHa MH(pOpMauuel, copepkaHus “ONPOCHBIX” KapTo4eK. MeTonoaorudeckoi
OCHOBOHl HccleloBaHMs CTajld OOlLIeHay4yHble M CIELHUAJbHbIE METOAbI HAay4HOrO IO3HAHUS. Ha OCHOBE CHUCTEMHOIO
aHallM3a CYIIECTBYIOLIEH CHCTEMbl BOCCTAHOBIICHHMS OpOHETAHKOBOI'O BOOPY)KEHHMS M TEXHUKH OBUIM OIpeJelIeHbI
OCHOBHBIE YCJIOBUS M (aKTOpbI, KOTOpPbIE BIHUSIOT HAa €€ (YHKIMOHHPOBAHUE B COBPEMEHHBIX BOOPYKEHHBIX KOH(IIMKTAX.
Ilonydens! Takue pe3yJabTaThl. BbUT OCYIIECTBIEH CHHTE3 CTPYKTYPHO-JIOTMYECKOW CXEMBI CHCTEMBI TOAJIEPKKH
IPUHATHS PELIeHUs “BUPTYyalbHBbIH mTa0” B BUJE IPOrPaMMHOI0O 00ECHEUeHHs ¢ MOIYJIBHOH apXUTEKTYpoi. BpIBoabI.
CerofiHss OCIIOXKHSAETCS HE TOJBKO MPOLECC MNO3UIMOHUPOBAHUS CHJI U CPEICTB TEXHMYECKOro oOecleueHHs U HX
PalMOHAIEHOTO Pa3MELICHNUs OTHOCHTENIBHO BOEHHBIX NOAPA3JIENIEHU, a U ONEepaTHBHOIO PearupoBaHMs Ha U3MEHEHHE
TeXHHUYecKoil o6craHOBKHU. [ToBbINIeHNE KayecTBa (DYHKIIMOHUPOBAHMS CUCTEMbI BOCCTAHOBIICHUS BOOPYKCHHS U BOCHHOU
TEXHUKU BO3MOXKHO 3a CUET CO3JIaHHs CHCTEMBbl HMOAJIEPKKM NPUHATHUS pelieHus “Bupryansnslil mrad”. Benymeit nneeit
CO3JJaHMsl CUCTEMBI sABIsAETCS 00paboTKa BXOJAIIEH U UCXOAIIeH HHPOPMAIIMK B UHTEPAKTUBHOM PEXUME, OllepaTUBHOE U
ONTUMAIBHOE YyIpaBiieHHe MHG)OPMALMOHHBIMU [TOTOKAMU M BU3YaJH3allMs PEIICHUS 110 BOCCTAHOBICHUIO BOOPYXKECHUS U
BOCHHOH TexHMKH. IIpemnoxkeHa MOAylbHas apXUTEKTypa CHCTEMBI, ONpPEJENCH IEepedYeHb BHEIIHUX, PAaCYETHBIX H
YIPaBIAIOIUX MOLylel; o0beM U (Gopmar BXOAHOH M BBIXOAHOH MH(OpMAUMU JUIS KaKIOH CTPYKTYPHOH €IMHHLBI U
MH(GOPMAllMOHHBIM MIMHAM cHcTeMbl. MH(pOpMalMOHHOE MPOCTPAaHCTBO, Iie OydyT HAXOAUTHCA PECYPChl CHCTEMBI,
[IpeUIaraeTcsi MOCTPOUTD MO TEXHOJIOTHHU “3JIeKTPOHHOro obaka”.

KniodyeBble ca0Ba: BOCCTAHOBIECHHE OPOHETAHKOBOIO BOOPYXKEHHS M TEXHHMKHU; CUCTEMa ITOINCPIKKU NPUHATHUI
pEIICHHUS; BUPTYaJIbHbIH ITA0; JIEKTPOHHOE 00JIaKO.
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