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The article discusses the issues of implementation of information and analytical technologies in the process
of making a military decision by a unit (section) planning fire damage to the enemy (to provide fire support
to its troops) from the command-and-control body of a combined arms formation at the stage of developing
options for actions of a mechanised brigade in a defensive battle. Practical recommendations on the use
of information technologies based on the Arc View GIS 3.3 geographic information system and Mathcad
and Excel application packages to reduce the time cycle of the Boyd loop in the information warfare
of the opposing party's management unit are provided.

Keywords: geoinformation technologies, Boyd cycle, fire damage planning, military decision-making
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Statement of the problem. The main feature of the current military operations conducted in our country
to repel russian aggression is the dominant role of comprehensive fire damage to the enemy with all available
forces and means of a combined arms formation. It forms the basis of an operation (battle, combat) and is a
decisive factor in defeating enemy forces and assets, determines the course and outcome of hostilities.

The issue of planning the complex fire destruction of the enemy in the headquarters of a combined arms
formation (unit) is entrusted to a fire destruction (FD) planning unit (section), otherwise, a fire support unit or
section (FS). The use of standardised procedures for planning stages (according to NATO standards) in the
work of the FD (FS) planning section of the military unit (MU) raises a number of problems, the solution
of which, in our opinion, is possible if the Field Support Officer (FSO) of the command and control body
of the general military unit use information technology, in particular, GIS technologies based on the Arc View
GIS 3.3 geographic information system and Mathcad and Excel application packages.

The focus of our attention on the work of the FD planning section (FS) at the stage of developing options
for action by the unit headquarters is not accidental, but due to the significant impact that FD has recently had
on the overall numerical and qualitative ratio of the opposing sides in the entire contact line and in its individual
combat areas of combined arms formations. We should also note the significant impact of the created enemy
fire destruction system (EFD) on adjusting the brigade's combat order through timely manoeuvre with fire
rather than forces. The role of EFD (FS) planning is also increasing due to the widespread use of unmanned
aerial vehicles (UAVs) and army aviation on the battlefield in close air support missions, as well as long-range
firepower systems based on F-16 aircraft in tactical tasks.

Analysis of recent research and publications. According to the authors of numerous publications [7, 8],
the general military battle of the opposing sides can be represented in the form of a cybernetic model that
involves multiple repetition of the Boyd cycle (a concept developed by John Boyd in 1995, according to which
any processes that correspond to reality operate in a continuous cycle, constantly interact with the environment
and consider its constant changes), consisting of four sequential interacting processes observation; orientation;
decision; action, abbreviated as OODA (see Figure 1).
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Figure 1 — OODA loop processes

The process of planning EFD (FS), which is implemented at the stage of developing options for action by
the unit headquarters, is an integral part of the Boyd cycle (orientation; decision) and is a purposeful activity of the
fire destruction planning unit to determine the content and sequence of tasks to defeat the enemy in an operation
(battle, combat operations), the distribution of forces and destruction means (DM) to them, considering
the importance and danger of enemy groups and objects, determining methods, ways, forms and order of FD.

The analysis of literary sources and military publications on the planning of FD by the EFD unit of
the brigade headquarters [6] focuses on the role of targeting — the process of selecting, prioritising (importance)
of targets and coordinating the appropriate impact on them by DM, considering the operational requirements
and capabilities of the latter.

Targeting, meanwhile, is divided into combined and dynamic types. Combined targeting is conducted by
the FS unit of the headquarters in a constant cycle and consists of six successive stages: analysis of the intent,
task and commander's instructions; determination of objectives and their priority; analysis of fire support
capabilities; consideration of the commander's decision and assignment of forces and means; planning
and execution; evaluation of results.

Dynamic targeting is also performed by the FS unit (section) of the headquarters and is a component
of combined arms targeting. Dynamic targeting involves the selection and prioritisation of unplanned targets,
as well as targets that were not selected for attack during the combined targeting cycle. Dynamic targeting
includes the following stages: target search; target fixation and recognition; target tracking, targeting DM;
active engagement and evaluation of engagement results. Typically, the dynamic targeting cycle is shorter than
the combined targeting cycle and must be conducted in near real time by a targeting officer within the FS unit.
The targeting officer leads the targeting process and is the expert on all matters related to combined targeting.
The targeting officer participates in the military decision-making process (MDMP) by developing a list
of high-priority targets, a table of targeting instructions, a target synchronisation matrix (targeting matrix) and
a standard (rule, algorithm) for target selection.

The targeting officer is supported by an artillery intelligence officer and a fire support officer. The artillery
intelligence officer coordinates with brigade headquarters to provide brigade intelligence assets and
higher-level interoperable assets with input to develop, identify, and prioritise targets from the intelligence
section or battalion or brigade intelligence officer. The FS officer is responsible for advising the combined
arms commander, assisting the senior FS officer on fire destruction and FS functions, and must understand
the intent of the FS coordinating officer (unit, unit commander, FD means group) to support the battle plan
(manoeuvre) and perform his functions as necessary.

Computer technology, as specified in the algorithms (standardised procedures) for the work of FS section
officials of the brigade headquarters during the standardised stages of the MDMP, is usually used only to obtain
information and reference materials (CARVER methodology for identifying high-priority targets), but not for
modelling FD dynamics and performing calculations [2, 3]. Therefore, FS (FD) planning takes a lot of time.
The latter (in conditions when the opposing side has the ability to use almost all its firepower and assets in the mode
of a single reconnaissance and fire (strike) system and thus outpace us in the process of preparing and opening fire)
is a decisive argument in favour of using information technology in the work of the FD (FS) unit (section) at the
stage of developing options for actions by the headquarters of the unit in order to reduce the time for planning
the enemy's fire damage (in fact, drawing up a targeting matrix) and eliminating possible imbalances.
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The purpose of the article is to provide the unit (section) for planning fire damage (fire support) of the unit
headquarters at the stage of developing options for action with practical recommendations on the use of
information technology based on the geographic information system Arc View GIS 3.3 and application packages
Mathcad and Excel in order to reduce the time for planning fire damage to the enemy (reducing the Boyd loop
cycle) and to eliminate a possible time imbalance in the work of the enemy's command and control body.

Summary of the main material. It is well known that EFD planning can be divided into general, direct and
detailed planning [4]. We will focus only on the latter, which is inherent to the EFD planning unit (section) of the
headquarters of a combined arms formation. In the process of detailed planning, the section officers specify the EFD
(FS) tasks for the directly subordinated forces and means: distribute the enemy objects identified for destruction
among the DMs; determine the consumption of rockets, ammunition, their type, as well as the number of
ammunition for each object, based on its nature, condition, firing (attack) task, selected form of FS, and other data.

The planning process is usually accompanied by the resolution of the ever-present contradiction between
the objective growth of information and the limited human capacity of the officials [5] of the EFD planning
unit to process the information provided (incoming and outgoing) in a timely manner in the interest
of preparing and implementing rational decisions (conclusions, proposals, solutions to the objective task, etc.).

To resolve the above contradiction, especially with regard to the direct solution of the objective allocation
problem, it is advisable to use the capabilities of the mathematical apparatus of the theory of linear
programming, in particular its transport problem (TP). The latter is a class of linear programming problems,
the specificity of whose mathematical model allows the use, in addition to the general methods of linear
programming, of special methods that significantly reduce the computational process and are carried out using
the Mathcad and Excel application packages.

The sequence in which these application software packages are deployed has been the subject of extensive analysis
in a multitude of scientific publications, encompassing both civil and military domains. The distinctive feature of this
publication is that, when establishing the cost (payment, transportation matrix) of the transport task of the vehicle,
which is directly involved in the formation of the objective function of the vehicle, attribute tables of vector spatial
shape are utilised. The Arc View GIS software package, version 3.3, is employed in the utilisation of files pertaining
to the points of interest, encompassing both the instruments of destruction and the intended targets [9].

The procedure for the work of the FD (FS) section officers may be as follows. The FS coordinator
(FS officers) at his/her automated workstation (AWS), in accordance with the combat order of the senior
officer, the commander's intention regarding the unit's version of the combat order, draws on the electronic
tablet the position of the brigade's regular and added weapons of destruction with an indication of their sectors
(areas) of responsibility (Figure 2).
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Figure 2 — Displaying a variant of the brigade's combat order with firepower (DM)
on the AWS monitor of the FS coordinator officer
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The artillery reconnaissance officer and the targeting officer, working together with the G2/S2 section officer,
mark the position and characteristics of the target objects on the FS coordinator's electronic tablet (Figure 3).
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Figure 3 — Displaying the position and characteristics (forms) of target objects
on the AWS monitor of the FS coordinator officer

The attribute table of the s/ip-file of the DM point topic (Figure 4), which is completed by FS officers, along

with rectangular coordinates (fields:

X-coord;, Y-coord), may contain information on the technical

specifications of weapons (field D_urag), the readiness of the DM to perform a fire mission (considering
the sectors of responsibility and the impact of terrain in Figure 2) and the available number of combat packs
(missiles, ammunition) in the estimated ammunition (RB field).

U ——
Shape| Tip bbm | Kil obt | Potenc pid |  Malegist | Orgchtat | D wag | #-coord | Y-coord |
Paint : BM-21 £.00 72001 1/2/26par peatarp 20.00 743544, 64070 FE17E49.79950: 4320
Paint : BM-21 £.00 7.200% 242/ 26par peatiarp 20.00 7344453 53060 BE17442 49740 4320
Faint { BM-21 £.00 7.200% 342/ 26par peatarp 20.00 7343528, 63440 FETEB20.59120: 4320
Faint £ 152mm £.00 7.800 % 1/3/26par cabarp 17.30 740164, 02230 FAT4619.99930:  3E0.0
Faint 152w £.00 7800 2/3/26par cabarp 17.30 7340929, 44530 FE14380.80520:  360.0
Faint 152w £.00 7800 3/3/26par cabarp 17.30 74011618330 BA13567.54320F  3E0.0
Faint £ 122mm £.00 7800 141/ 26par cabaTp 15,20 734513934340 FEZ0063.50541 ¢ 3360
Paint {122 £.00 7.800¢ 241/ 28par cabaTp 15,20 7345809, 34555 FE20244. 25822 3360
Paint {1220 £.00 7.800§ 341/ 26par cabaTp 15,20 745064, 41701 FE19349.71606: 3360
Paint 152w £.00 8,400 1/1/8oatp cabarp 17.30 7351761 46102 BE17071.49790:  378.0
Paint 152w £.00 8400 2/1/8oatp cabarp 17.30 735149998173 RE15795. 20647 1 3780
Paint £ 152mm £.00 8400 3/1/8oatp catarp 17.30 7351596, 85953 FATE436.72820: 3780
Faint 152w £.00 8400 1/2/80atp cabarp 17.30 7342508 541 21 RETE77E10349: 3780
Faint £ 152mm £.00 8400 2/2/80atp cabarp 17.30 7342180423596 FETEZ4E.BEE04 :  37E.0
Faint 152w £.00 8400 3/2/80atp cabarp 17.30 734289915658 RATEZ70.30299: 3780

52

Figure 4 — Attribute table of the point theme shp-file of the brigade's regular and added firepower
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The attribute table of the sAp-file of the point topic of target objects (Figuere 5, share of targets) is populated
by intelligence and targeting officers. It comprises several fields, including rectangular coordinates (fields:
X-coord; Y-coord) and time of target fixation (Hhxx_ddmm field). Additionally, it contains information on the
required number of estimated munitions (Rb-o field) to hit a target of a certain degree of damage, as well
as the total combat potential. The potential of the target (Potenc sum field), the source of information (Dgerelo
field) and the probability of the latter (Dostovir field), as well as other characteristics of the targeted objects,
can be used to prioritise targets using the built-in logical function Query Builder from the Arc View GIS
software package. This can be achieved, for example, using the CARVER matrix [10,11] or additive or logical
convolution of the detected target parameters.

Shape] Gng o] A7 Aoel T b | wabgeiw | Aoemc s Neoww' | Voo | A o] Ooeb | Dasied AR o]
Poirt | MCP 15.0000 BMM-3  1/1mat 11.025] 7354329.55205) G51BRG2G1946  1530.0609: T Bomep 0.90¢ 1050.0
Poirt : MCP 15.0000 BMN-3  4/2ves 18.000; 7354319.29971 ¢ 5515235438241 1530.0609 : PT Bomep 0.90; 10500
Poirt : MCP 15,0000 BMM-3  5/2mat 18000 735373362494 513946 86623 1530.0609 : PT Bowmep 0.90¢ 10500
Poirt : MCP 15.0000 BMN-3 1A 2mcep 18000 735195686465 551239202033 1530.0709 : PT Bowmep 0.90¢ 10500
Poirt : MCP 15.0000 BMN-3 21 A 2mcep 18000 7351766.03243: 551183447433 1530.0709 ¢ PT Bowmep 0.90¢ 10500
Poirt : MCP 15,0000 BMN-3  2Ames 12600F 735512017675 5517506 46320} 1530.0609: PT Bowmep 0.90¢ 10500
Port T8 4000 T-72 116 B720° 735505528570 551703433278 15450809 BAK Bomép : 070F EGON0
Port T8 3000 T-72 216 040° 735460383080 551A03358816¢ 15450809 BAK Bomép : 060 G500
Point T8 4000 T-72 1/2/6 9EO0: 795471381924 551473391280: 15450809 GAK Bomép :  060F E500
Point T8 3000 T-72 20206 7200 79530R5.57583 551437985249 15450809 GAK Bomep :  060F ES00
Point T8 4000 T-72 17161 2mcep 900 735217946905 GH12R1256594 1530.0809: GAK Bomép : 050F 500
Point T8 3000 T-72 20161 2mcep 7200° 735152461602 GE11425.87972: 1530.0809: GAK Bomép : 050F 500
Point _: MCP 15.0000 EMN-3 3/mek 12600 7356472.79778 . B51R087.27145: 15300603 BAK Bomép ©  0B0: 10800
Point | TP 10,000} T-72 36 16800 73579680765 B514171.25677: 15300603 BAK Bomép ©  050F 13000

Figure 5 — Attribute table of the shp-file of the point topic objects-targets

Subsequently, using the Join function and preliminary selection of the Shape fields of both attribute tables
(Attributes of Ksp_3ad.shp and Attributes of Roty prot.shp in Figure 6), the vector point themes Ksp 3ad.shp
(COP of the 3™ SPAB/2" BAG in the defence sector of the 3 MB in Figure 2) and Roty_prot.shp (enemy
targets in 3"/ SPAB s/2"" BAG s sector of fire, which supports the actions of units in the 3’ MB's defence zone
in Figure 6). The result is the appearance of a new parameter Distance in the combined table Attributes
of Roty prot.shp (Figure 6). The latter characterises the scalar distance from the COP of the 3" SPAB/2" BAG
to each target located in the sector of responsibility of the 3"/ SPAB/2" BAG (Figure 6).
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Figure 6 — Situational awareness of the FS coordinator in the sector of responsibility (fire)
of the 3" SPAB/2" BAG, who supports the actions of units in the 3 MB defence zone
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Similarly, using the Join function, when combining the tables, the parameter Distance to all artillery units
(RAB, SPABat in Figure 4) from the 2" BAG is found (added to the attribute tables of point topics of target
objects in Figure 5). The latter affects the dissemination of the target forms' content (available characteristics
of target objects in the latter's attribute tables) and facilitates the work of the officers of the S2(G2) intelligence
unit of the unit's headquarters in determining the priority of targets.

The targeting matrix is filled in by the targeting officer using the Select By Theme function (allows for the
selection of targets in the sector of responsibility of each artillery unit) and the Query Builder function (selecting
targets by their characteristics contained in the tables). In Figure 7, the targets located in the firing sector of the /*
SPABat of the 3" SPABn (Nalegnist field) and constituting the first echelons of the 7 MRBn and 2" MRBn of the
12" MRB of the enemy (Figure 3) in the offensive (Distance<14000m field) are highlighted in yellow.

Attributes of Bup_1_3prot.shp i ||:| | e o
[ Shape | | 7 ttw | P sl AR e | Owiaes | Tedtw | A e | Aabawiv | D] AR |
Paoint | 15000 EMN-3 180007 1050.0¢ 13753.312 ¢ 152mm B.00: 1/3/26par 17.300 3600 -
Paoint | 15000 EMN-3 18.000; 1050.0¢ 13818.207 | 152mm E.00: 1/3/26par 17301 3600
Pont | 4.000:T-72 9600 E50.0¢ 13753.129 152mm E.00: 1/3/26par 17.301 3600
Point : 2000:T-72 7200 E50.0; 13786.878 152mm E.00: 1/3/26par 17.30; 3600
Paoint : 15000 EMN-3 18.000; 1050.0; 15178.490; 152mm B.00: 1/3/26par 17.30; 3600
Point | 23.000:T-72 72000 ES0.0; 15223.576 152mm E.00: 1/3/26par 17300 3600
Point | 15000 EMN-3 11.025: 1050.0; 13179.609: 152mm E.00: 1/3/26par 17300 3600
Point | 15000 EMN-3 11.025: 1050.0; 13369.263  152mm E.00: 1/3/26par 17.300 3600
Point | 4000:T-72 5800 E50.0; 13083.545 152mm E.00: 1/3/26par 17.30; 3600
Point | 3000:T-72 4410 E50.0; 13440.147 : 152mm E.00: 1/3/26par 17.30; 3600
Point | 15.000: GMN-3 11.025} 1050.0; 14701.543: 152mm E.00: 1/3/26par 17.30; 3600

Figure 7 — The targets in the firing sector of the /*' SPABat of the 3" SPABn and the first echelons
of the 13 MRBn and 2™ MRBn of the 12" MRB in the offensive

The output data summarised in this way are sent using the Export To Excel function of the GIS package
to the Excel spreadsheet, where a payment matrix is finally created (including spatial (distance matrix (field
C4+F6 in Figure 8) of the DM (field B4+B6 in Figure 8) from the target objects (field C3+F3 in Figure 8)
or time, or probabilistic, or qualitative parameters of the targets), the target function (TF in field C16
[C16=SUMPRODUCT(C4:F6,C11:F13)] in Figure 8) and the constraints imposed on the solution
of the transport problem (targeting problem), considering the available number of combat kits (CK) on each
DM (fields G4+G6 in Figure 8), the required number of calculated ammunition (CA) to assign each target
object the desired degree of damage (fields C7+F7 in Figure 8).

[ A | B E D | E | E | G | H
1
2 |
3| 1 2 I3 4 /K batp
4 | cabatpl 11 10 9 5 720
5 | cabatpl 3 3 7 14 720
6 | cabatp3 5 12 8 9 720
7| PB_miae| 650 650 1000 650 0 2950
8 | 2160
g 4
10| o1 n2 JIK] o4 B/K batp
17 | cabartpl 0 0 70 650 720
12| cabatpl 70 650 0 0 720
13 cabatp3d| 580 0 140 0 720
14| PBE mums| 650 650 210 650
15
16| ne | 11360

Figure 8 — Solution of a transport problem (target allocation problem) using Excel spreadsheets
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The problem is solved in Excel using the built-in Sol/ver function. The content of the solution to the
unbalanced transport problem (the amount of available CK (fields G4+G6) on DM is less (2160<2950)
than the required amount of CA (fields C7+F7) to assign the target object the desired degree of damage) is to
find the minimum value of the TF, that will lead to the damage (distribution of the CK) of the target objects
at the shortest distances from our front line of defence (yellow colour in the upper table shows the distances
of opening fire on the targets; in the lower table, the value of CA consumed for firing by each DM).

A comparable solution to the identified issue can be achieved by initially transferring data from Excel
spreadsheets to the Mathcad software package.

The resolution of the transport issue (targeting a matrix with spatial parameters of targets) is of practical
consequence for the brigade commander, for instance, when determining whether to engage targets that
are moving towards the line of deployment in battalion columns (attaining the maximum of the objective
function) or when enemy units reach the line of attack (attaining the minimum of the objective function).

It can be concluded that the deployment of geographic information technology capabilities for spatial
analysis and data processing by officers of the fire damage planning (fire support) unit (section) of the unit
headquarters at the stage of developing brigade action options will result in a notable reduction in time.
The reduction in time required for planning fire damage to the enemy (i.e. the reduction of the Boyd loop
cycle) can be achieved not only by solving linear planning problems (as described in the article), but also by
creating conditions for the use of the full range of mathematical apparatus which form the practical foundation
of the theory of operations research in military contexts.

Conclusions

Geoinformation technologies are an essential component of the AWS utilized by officials within
the command-and-control structure of a tactical military formation. This includes officers within the fire
planning section (fire support) of the brigade headquarters.

The utilisation of software for the creation of attribute tables (databases) pertaining to vector themes enables
the expeditious collation, processing and analysis of input data. This can be employed by officers of the
command-and-control body of a tactical military formation during the implementation of standardised stages
of MDMP in accordance with NATO standards.

The hardware and software of GIS systems within the AWS of automated BCP afford user officers
the ability to leverage the mathematical apparatus of the AWS" built-in software products to inform rational
decision-making and significantly reduce the time required for implementation.

The presence of a part of the automated command and control system of the headquarters as part
of the information and analytical system for management processes allows to speed up the process of making
military decisions by the brigade's command and control body, as well as to ensure effective interaction
and better realisation of the combat capabilities of subordinate units.

The material presented in the article, which concerns the process of making a military decision by a unit
(section) planning fire damage to the enemy (fire support of its troops) from the command and control body
of'a combined arms formation at the stage of developing options for a mechanised brigade in a defensive battle,
is of relevance not only in the context of military threats to the state security of the country [1], but can also
be used in the event of real and potential non-military threats.
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VYK 355.421:528.91
B. B. O6psain, O. B. Kosowmiiines, C. M. IloaBsi3HikoB

CIIOCOBM 3ACTOCYBAHHS THOOPMAIIMHUX TEXHOJIOT'TH MIJPO3ILJIOM .
IIJIAHYBAHHSA BOI'HEBOT'O YPA’KEHHSA HA ETAIII PO3POBJIEHHSA BAPIAHTIB 1IN
INTABOM YACTHUHH

Posensinymo numannusi 6npo6addicennss iHOpMayiino-aHaTimuyHUX MexHoI02il Y npoyec NputiHsamms
BIlICbK0B020 piuienHsl NiOpO30iNoM (CeKyielo) NAany8aHHs B02HEB020 YPANCEHHS NPOMUBHUKA (802HEBOT
niomMpumKu C60iX GilicbK) 3i CKIady Opeany YNPAaGliHHA 3A2ATbHOBIUCLKO8020 (OpMYSaHHA HA emani
po3pobnenns sapianmie Ol Mexauizosanoi oOpucadu 6 0060poHHOMY 0010. 3anponoHO8aHO NPAKMUUHL
PpeKomMeHOayii wodo 3acmocy8anHs IHOPMAYitHUX mexHo02il Ha 0a3i eeoinghopmayilinoi cucmemu
Arc View GIS 3.3 i nakemis npuxnaouux npoepam Mathcad ma Excel 3a0/15 ckopouerHs 4aco8020 YUKLY nemii
boiioa 6 inghopmayitiniti 6opomubi opearny ynpasiinHs npomubopyoi cmopouu.

Po3e’sizanns mpancnopmnoi 3a0aui  (yinepo3noodin i3 GUKOPUCIAHHAM MAmMpuyi 3 HPOCMOPOSUMU
napamempamu yineti) HaOysae npPaKmMuyHO20 3HAYEeHHs O KOMAHOUpa 6pu2aou nio 4ac NPUtHAmMms piluerHs
Ha obcmpin 06 ’ekmig-yinetl, AKi NOYUHAIOMb BUCYBAHHSL 00 PYDEdCY PO320PMAnHs V¥ 6AMAIbUOHHI KOIOHU
(Oocsienentst Makcumymy yinboeoi yukyii) abo 3 euxo0om niopo3dinie NPOMUSHUKA HA pPYOIdC nepexooy
6 amaxy (00cseHeH A MIHIMYMY Yinb08oi pyHKyii).
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Buxopucmanus opeanom ynpasuinus umumady 4acmuHu MONCIUBOCTEN 2e0IHGOPMAYIIHUX MEXHON02I 0a€E
3mo2y oghiyepam niopo30iny (cexyii) NAAHYSAHHS B0SHEB020 YPAXCEHHS (802He60l NiOmpumKu) y npoyeci
NPUUHAMMS 8IICbKOB020 PIUEHHS 3ACMOCO8Y8AMIU 6€Cb CNEKIND MAMEMAMUYHO20 Anapamy, wo cmaHo8ums
NPAKMUYHY OCHO8Y meopii 00Ci0CeH s onepayill y 8iCbKOBIU Chpasi, IK Ha emani po3pooOieHHs 6apianmie
0itl bpueadu, max i nPOMA20M YCb020 NEPiody 8e0eHHs 3a2ANbHOBIIUCbK08020 D010.

Knrouosi cnosa: ceoinghopmayiiini mexnonoeii, yuxn nemni boiida, nianysanus 602He8020 YpAJiCeHHS,
npoyec NPULHAMMSL 8iliCbKOB020 PILUeHH S, AGMOMAMU308aHe poboye Micye, Memoou JiHIHO20 NPO2PAMYBAHHSL.
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