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CONCEPTUAL MODEL OF A SPECIALIZED GEOINFORMATION SYSTEM

One of the most important directions for solving the problem of improving the process of providing geospatial information
on the systems of command and control of troops and weapons is the implementation into the practice of the Armed Forces
of Ukraine management of military information systems (MIS), representing software and hardware complexes, that was
designed to collect, process, store, analyze, simulation and visual display of geospatial information necessary to support
decision-making on military command in peacetime and wartime, and tactics digital (electronic) cards and perform military
applications (settlement) problems associated with the assessment of operational and tactical planning properties of the
terrain and the use of force (means). To this end, the author proposes a conceptual model of a specialized geoinformation
system in this article. This model allows us to combine into a single whole the views of researchers on the creation and
operation of specialized geoinformation system. In the course of the study, classic methods of analysis and synthesis,
methods of decomposition, mathematical statistics, modeling, complex technical systems, and others were used. As a result
of the research carried out in the article, the author obtained a conceptual model of a specialized geoinformation system.
The given model makes it possible to combine separate theoretical researches, to supplement and improve them and to
enter a new scientific level. The proposed research may become a new scientific basis for the development and
improvement of existing specialized geoinformation system. The author's proposed model allows describing the
functioning of individual subsystems of a specialized geoinformation system, as a whole, and individual subsystems. The
practical implementation of the above conceptual model of MIS will provide the provision of geoinformational resources to
all information necessary for the management of troops and weapons. A distinctive feature of MIS will be the
differentiation of the provision of geospatial data for various parts of the control of troops and weapons systems. In other
words, this or that unit of military control will be provided only by the set of geospatial data that is necessary and sufficient
for the purpose of the task.

Keywords: geoinformation systems; mathematical modeling; special systems; conceptual model; Armed Forces of
Ukraine; analysis; synthesis; decomposition; generalization.

Introduction

At the present stage of historical development in
connection with the emergence of new weapon types,
such as high-precision weapons and weapons, is based
on new physical principles (electromagnetic, laser,
infrasound, etc.), which has a great destructive force, as
well as in the coup in the military affair took place with
the creation of their devices of delivery, which led to
the necessity to improve the process of providing
geospatial information on the control systems of troops
and weapons [1-7].

One of the most important directions for solving
this problem is the introduction in the practice of the
Armed Forces of Ukraine management of military
information systems (MIS) that represent hardware and
software complexes designed to collect, process, store,
analyze, simulate and visualize the geospatial
information, that is required for supporting the
decision-making on military command in peacetime
and wartime, as well as the creation of digital
(electronic) maps and execution of military-applied
(settlement) tasks, according to associated with the
assessment of operational-tactical properties of the area
and the planning of the forces (devices) using.

Modern geoinformation systems, that is using in
the Armed Forces of Ukraine are different in
purpose, incompatible with one another and
functionally limited.

An urgent scientific task arises, which consists in
generalization, systematization and improvement of
existing views on the creation and application of
geoinformation systems of special purpose [5-7].

Proceeding from the foregoing, the purpose of
this article is to develop a conceptual model of a
special-purpose geographic information system.

Presentation of the main material

Nowadays, the following MIS are supplied to the
Armed Forces of Ukraine: "Violit", "KIDD", "Arta" and
"Combat". These geoinformation systems are actively
used to provide troop control units with geospatial
information.  However,  despite  the  positive
recommendations of users about MIS adopted, their
significant disadvantages were also noted, the main
ones are [7-11]:

1) special software is not implemented in the
network, but in the form of local automated workplaces,
which causes its high cost;

2) devices of remote access through MIS servers
are poorly designed;

3)there is no single database of geospatial
information in the interests of providing users of MIS,
which is part of the geographic information space of
Ukraine, containing updated digital (electronic)
topographical, naval navigation, special maps and plans of
cities of all scale; spatial models of terrain in various
formats with metadata, which ensures the creation of a
mapping coverage on any parts of the Earth's surface in
two-dimensional and three-dimensional form in vector and
raster forms in different coordinate systems; providing this
information on a user's request, subject to their permission,
through geoservices for its viewing and download;

4) military-applied (estimated) tasks related to the
assessment of tactical properties of the area and the
planning of using of forces (devices) in MIS are not
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implemented, analytical functions are based only on
cardometry, morphometry and graphic transformation,
due to the lack of algorithms for the transformation of
geospatial information according to consumer requests.
Despite a number of developments in this direction [1,
2, 5, 6], they are still underdeveloped. At the beginning
of the XXI century, a similar situation occurred in the
US Army and a number of NATO member states, that
refused to develop new MIS and selected the ArcGIS
specialized software as the MIS core of the combined
commercial set of cartographic instruments (JCMTK).
This specialized software is widely used in most
government departments and commercial structures and
is constantly being improved by ESRI, and units of the
engineering corps develop and implement in the
practice of geoinformational support for troops
individual modules for solving military-applied tasks
and processing of non-standard geospatial data;

5) knowledge base, that is necessary for solving
military-applied (settlement) tasks;

6) MIS architecture is based on the principles of
the so-called "stable" system, that contain once and for
all the volume of special information contained therein;

/ Composition and sources
of geospatial data
Composition: cartographic images of objects or Natural Resources,
phenomena, their qualitative characteristics. topographical

Sources: digital and electronic maps of terrain, ministries.
digital terrain models, digital aerospace materials,
digital astronomical and geodetic and graphic
materials, electronic background-targeted

\ intelligence and other data, data of the state cadastre.

'

\ Geospatial data providers N,

State _Ministries: Ukrgidrometcentre, Ministry of
state
and geodesic divisions of state
ministries and departments, as well as other sectoral

Power departments: the Armed Forces of Ukraine,

the NGU, MID, SES, SSSCIP, the SSTS, the SSU,

situational centers, topographical and geodesic units
\ of the ministries and departments. K \

7) during the life cycle of MIS are not
accompanied by software developers, so new versions,
and systems in general, differ little from each other (in
the best case, add separate modules for solving one or
two military applications (settlement) tasks).

In addition, MIS users point out, that the contents
of databases and knowledge bases should be updated
promptly as new and/or more accurate and detailed data
is received. It is also necessary to improve and special
software both in terms of increasing the efficiency of
providing information to the consumer, and in terms of
the reliability of the protection of special information
from unauthorized admission. At the same time, the
software must ensure correct operation of existing
databases and knowledge bases. In the article, the author
considers the conceptual model of MIS, which in his
opinion, will eliminate the above-mentioned shortcomings
and will ensure the effective transformation and
presentation of large volumes of various geospatial
information to military command, both in peacetime and
in wartime.

The proposed conceptual model of MIS consists of
three main subsystems (Fig. 1):

/" Devices of collecting and processing of ’
geospatial data

register  enterprises, Software: system-wide, applied, basic.

Technical facilities: fixed measurement and
observing networks, electronic geodetic devices of
data collection, positioning systems, electronic
computing facilities, documenting devices, devices
of displaying geospatial information, information
carriers.

\

@ Server component of the geographic information system (information resources)
| Converters | | Instrumental devices of MIS |
g :
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[ The process of aggregation and processing of geospatial data ] i

[ User interface ]
[ Organization of access to the results of processing of geospatial data ]

v

[ Consumers of geographic information resources: Centers of combat management, Military authorities; automated systems and equipment for weapons ]

Fig. 1. The conceptual model of the geoinformation system of special purpose

1) subsystem of information support, that
characterizes the process of obtaining geospatial data
necessity for the functioning of MIS;

2) the subsystem of processing geospatial data,
characterizing the process of automated and interactive

conversion of coordinate-time information in
accordance with user requests and the need to submit it
in a convenient way for them;

3) the subsystem of access to information
resources of MIS, which characterizes the process of
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obtaining information resources of the processed
information by consumers.

Briefly consider the features of each of these
subsystems.

1. A subsystem of information support. It deals
with the content, sources, suppliers, devices of
collection and pre-processing of geospatial data
necessary for the functioning of MIS. It is assumed, that
the source information will include the entire spectrum
of astronomical-geodetic and gravimetric data, that
determine the spatial position of the objects of the area,
and cartographic models of the earth's space with their
quantitative and qualitative characteristics.

The sources of geospatial information are all
available data on terrain objects with their
characteristics, including various digital and electronic
maps, various special maps and schemes, digital models
of the parameters of the gravitational field of the earth
and coordinate directories of geodetic points

Suppliers of geospatial information should be all
ministries and departments, that use in their work data
on the terrain and objects located on it. First of all,
suppliers of such information will be geodetic and
cartographic enterprises of the State Register, as well as
parts and topographic units of the Armed Forces of
Ukraine.

Once the content of the source information has
been generated, there will be a problem of bringing the
heterogeneous data to the uniform appearance set for
MIS.

First of all, it concerns the transformation of all
the original information into a single system of geodetic
coordinates, which will ensure the creation of a single
geoinformation space for all geospatial data, used in the
system.

In addition to this problem, the problem of the
correct combination of all formats of geospatial
information and the transition to a single internal format
established for the geoinformation system under
development is relevant. In this format, the
representation of geospatial information in the domestic
MIS is the SFX format.

The actual task will be the filtration of the original
geospatial information. The fact is that the same objects
and elements of the locality may be contained in
various specialist materials supplied by various
ministries and departments.

At the same time, the same information in
different sources will be kept with different accuracy,
and in relation to the plane objects of the terrain and
relief, and with different details. Hence, there is a
problem of allocation from the available output arrays
of the highest quality in accuracy and most detailed in
the content of information.

2. A subsystem of geospatial data processing.

It contains five main elements:

1) electronic card control (MIS core);

2) element of conducting operational environment;

3) element of interaction with the database of
operational information;

4) element of interaction with the database of
knowledge of military-applied (settlement) tasks;

5)element of interaction with the library of
military-applied (settlement) tasks.

Let's briefly consider the main functions of each
element of this subsystem [4]. Electronic card control
(MIS core). It communicates with the database of
digital terrain information (DTI) and provides the
following functions:

1) control the display of electronic maps at a given
scale, coordinate system, cartographic projection,
according to the specified display criteria, in accordance
with the requirements of the information and
cartographic provision of the Armed Forces of Ukraine;

2) searching for objects of digital information
about terrain by the given criteria;

3) conducting a classifier of digital information on
terrain;

4) realization of the calculated functions of
cartographic algebra, analytic and geometric functions;

5) preservation of digital terrain information in the
internal format of MIS or using the cartographic
converter of digital information on the terrain in an
exchange format;

6) reception of solid copies of digital information
about the terrain.

An element of operating the operating environment.
It communicates with the library of electronic conditional
signs of the operational environment (LECSOE) and
provides the following functions:

1) support of the library of conventional signs of

operational and tactical appointment,  which
corresponds to the domain of military information
systems;

2) support of the rules of applying the operational-
tactical situation in accordance with the domain of
military information systems;

3) the formation of an operational-tactical
situation on an electronic card in an interactive mode;

4) the formation in an automatic mode of a tactical
situation on an electronic map in a given system of
conditional signs according to the data available in the
database of operational-tactical information;

5) display of the operational situation, deposited
on an electronic card.

The element of interaction with the database of
operational information (OI). It communicates with the
database of operational information and provides the
following functions:

1) the interaction of MIS with the database of the
operational environment through the software
interfaces;

2) viewing, editing, adding of records and sections
of thematic information in the database of the
operational environment;

3) the formation and execution of requests for data
necessity for decision-making by public officials;

4) application of operational and tactical situation
on electronic maps;

5) graphical representation of the results of the
decision of military-applied tasks;

6) execution of queries and reception of reference
attributive information about objects of the electronic
card from the database of the operational environment.
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An element of interaction with a database of
knowledge of military-applied tasks. He communicates
with the database of knowledge of military-applied
(settlement) tasks and provides the following functions:

1) support in the current state of knowledge
necessary for solving military and applied problems in
the environment of MIS;

2) formation of the knowledge about the subject
area;

3) formation of requests to the knowledge base for
obtaining the reference information necessary for
decision-making by public officials.

An element of interaction with the library of
military-applied (settlement) tasks. He communicates
with the library of military-applied (settlement) tasks
and provides the following functions:

1) Launching and solving military-applied
(settlement) tasks in the environment of MIS;

2) obtaining and displaying the results of the
decision of military-applied (settlement) tasks on
electronic maps;

3) using of MIS-core functions while working
with digital terrain information;

4) using of operational-tactical information in the
decision of military-applied (settlement) tasks;

5) preservation of the results of the decision of
military-applied (settlement) tasks in the database of
operational information.

3. A subsystem of access to information resources
of MIS. It contains two elements: an access control and
a user interface.

Let's briefly consider their main functions. Access
control It provides the following functions:

1) authentication of users and verification of their
rights and powers to work with information resources
MIS;

2) delimitation of access to information resources
of MIS;

3) Individual setting of parameters for each user
(official).

User interface. It provides the following functions:

1) the visibility of using the subject area, adopted
for the solution of military-applied (settlement) tasks;

2) informing the operator about the results of
checking the correctness of his actions and warning
about possible errors of the operator or failure of the
software as a result of his improper actions;

3) connection of the operator to the MIS help
system by interactively calling the electronic
instructions and context-sensitive information about
those or other MIS capabilities necessary for the
solution of the task, and also by using "pop-up"
prompts;

4) the ability to configure the operator to
configure the necessary elements of the user interface
for the more effective solution to a military
application task.

The conclusion from this explosion

In the article, a conceptual model of a specialized
geoinformation system is proposed.

The proposed model allows describing the
functioning of individual subsystems of a specialized
geoinformation system, as a whole, and individual
subsystems.

The practical implementation of the above
conceptual model of MIS will provide the provision of
geoinformational resources to all information necessity
for the management of troops and weapons.

A distinctive feature of MIS will be the
differentiation of the provision of geospatial data for
various parts of the control of troops and weapons
systems.

In other words, this or that unit of military
control will be provided only by the set of geospatial
data that is necessary and sufficient for the purpose
of the task.

Directions of further research will be the
development of methods for processing various types of
information in geoinformation systems of special

purpose.
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Konnenryansna mozgesn
reoingopManiiHoi cCHCTEeMH CIIeLiaIbHOr0 NPU3HAYCHHS

O. A. Komnanp

OnHuM 3 HalMBaKJIMBIIIMX HANPSMKIB BUPILICHHS 3aBJAHHS YIOCKOHAIIOBAHHS IPOLECy 3a0e3NeYeHHs I'eOnpPOCTOPOBOO
iHopmamiero cucreM ynpaBiliHHA BiHCbKaMH Ta 30pO€I0 € BIPOBAKEHHS B IPAKTHKY YrpasiiHHs 30poiHnmu Cuiamu
Vkpainu reoindpopmaniitnux cucrem (I'IC) BilicbKOBOro NHpH3HAa4YeHHS, IO IPEACTaBIAIOTH COOOK IIPOrpaMHO-aNapaTHi
KOMIUIEKCH, TIpH3HAUeHi Uit 300py, 00poOKH, 30epiraHHs, aHasi3y, MOJIEIIIOBAHHS Ta HAOYHOTO BiJOOpa)KEHHs I'€0IPOCTOPOBOL
iHdopmanii, HeoOXinHOT Ul MIATPUMKM NMPUHHATTS PilllEHb 1O YHPABIiHHIO BiiCBKAMHM B MHUpPHMI 1 BOEHHHMi yac, a TaKkoX
CTBOpPEHHSI LU(POBUX (SIEKTPOHHHMX) KapT 1 BUKOHAHHS BIHCHKOBO-TIPUKIIQJHUX (PO3PaxXyHKOBHX) 3aBJaHb, ITOB’SI3aHUX 3
OLIIHKOIO ONEpaTHBHO-TAKTHYHMX BJIACTUBOCTEH MICHEBOCTI Il IUIaHyBaHHSAM 3acCTOCYBaHHs CHIJI (3ac0o0iB). 3 Ii€I0 METOIO B
3a3Ha4eHil CTATTi aBTOPOM 3alIPOIOHOBAHO KOHLENTYaJIbHY MOJIEJb IeoiHpopManiiiHOl cucTeMH CIIeLiabHOTrO NMPU3HAYEHHSL.
3a3HayeHa MoOJENb JIO3BOJSIE IOEAHATH B €IUHE LJIe NOMIAAM JOCHIJHUKIB IMOJO CTBOPEHHS Ta eKCIUTyaramii
reoiHpopMaLlifiHUX CHUCTEM CIELiaJIbHOrO NpU3HAYCHHS. B X0zl NMPOBENEHOro IOCHiIKEHHS BUKOPUCTOBYBAIMCSA KIACHYHI
METO/Y aHali3y Ta CUHTE3Yy, METOAU JICKOMIIO3UIIii, MaTeMaTH4HOI CTAaTUCTHKH, MOJCIIOBAHHS, CKJIAJHUX TEXHIYHUX CUCTEM Ta
iHm. 3a pe3yslbTaTaMM IPOBENCHOrO B CTATTI JOCIIJUKCHHS aBTOPOM OTPHMAHO KOHLENTYAJIbHY MOJeNb reoiHdopmMauiiiHol
CHCTEMH CIIeLiAJIBHOTO NPU3HAYEHHs. 3a3HaueHa MOJEb JI030Js€ 00’ €HaTH OKpPeMi TEOpETHYHI JOCIiIKEHHs, JONOBHUTH Ta
YIOCKOHAJIMTH 1X Ta BUHTH Ha HOBUH HayKOBHH piBeHb. 3a3Ha4yeHe JIOCHiPKEHHSI MOXKE CTATH HOBUM HAyKOBHUM IIAIPYHTSIM IIPU
PO3po0IIi HOBHX Ta YIOCKOHAJICHHI 1CHYIOUHX I'e0iH(OpPMAIifHIX CHCTEM CHELiIbHOTO IIPH3HAYCHHs. 3alpOIIOHOBAaHa aBTOPOM
MOZIENb JIO3BOJISIE OIKcaT (QYyHKIIOHYBaHHSI OKPEMUX IiZICUCTEM I'eoiH(OopManiiHOl CHCTEMH CHeliabHOrO IPH3HAYEHHS SIK B
nitoMy Ta 1 OKpemi mizcucreMamu. llpakTHdHa peanizamisi po3risiHyToi BuIe KoHIenTtyaibHoi Moxeni ['IC 3abesnedynth
HaJaHHA CIOXuBa4daM reoiHdopmaniiiHux pecypciB Beiel iHopmalii, HeoOXiIHOI I YIpaBlliHHA Biiicbkamu # 30poeto.
Binminnoro pucoro I'IC crane nudepeHuiiioBaHicTs HaJlaHHs Ie€ONPOCTOPOBUX JIAHKUX JUIS PI3HUX JIAHOK YHPAaBIiHHA BilficbkaMu
Ta cucreMaMu 030poeHHs. [Hakie kakyud, Toi abo iHIIMKA opraH BiCBKOBOro KepyBaHHs Oyle 3a0e3nedyBaTuCs TUIBKH TUM
KOMIIIEKTOM I'€OIIPOCTOPOBUX JAHUX, 110 HEOOXiJHUM 1 JOCTATHIN [JIsl PillICHHs 3aBAaHb 3a IPU3HAUCHHSAM.

Kaw4yoBi ciaoBa: reoiHpopMamiiiHi CHCTEMH; MaTeMaTHYHE MOJCIIOBAHHS; CHELiaJIbHI CHCTEMH; KOHIENTYyalbHa
Mozenb; 30poiiHi Cun YKpaiHu; aHasli3; CHHTE3; JEKOMIIO3HILIS; y3araJbHEHHSI.

Konnentyansnas mogenn
reonH(pOPMANMOHHOI CHCTEMBI CIIENMATBLHOI0 HA3HAYCHHSI

A. A. Konutane

OnHuM U3 Ba)KHEHIINMX HANpPaBICHUN PEIICHUs 3a]a4d COBEPIICHCTBOBAHMUS IPOLECCa 00ECIeUeHHs TeoNpOCTPaHCTBEH-
HOH MH(OPMALUK CUCTEM YIPABJICHUS BOHCKAMU U OPY)KHEM SBJIICTCS BHEAPEHUE B IIPAKTUKY yIpaBiieHus BoopyxenHbix Cuit
Vkpannsl reounpopmanuonsslx cucreM (I'MC) BoeHHOro HaszHa4yeHMs, IPEACTaBILIOIINE OO0 HpOrpaMMHO-annapaTHble
KOMIUIEKCHI, NpeAHa3Ha4deHHbIe Ul cOopa, oOpabOTKH, XpaHEHHs, aHalIW3a, MOJECIMPOBAHMS U HArILIHOIO OTOOpaXKeHWs
reoNpOCTPAHCTBEHHON MH(OpMaLiK, HEOOXOAUMOMN JUIsl MOIEP KKU IIPUHATHS PELLIEHHH 10 YIPABICHUIO BOCKAMU B MUPHOE U
BOCHHOE BpeMs, a TaKXkKe CO3JaHue LU(POBBIX (IEKTPOHHBIX) KAPT U BBIIOIHEHUS BOCHHO-TPUKIIAHBIX (PacUeTHBIX) 3a/ad,
CBSI3aHHBIX C OLICHKOH OIEpaTUBHO-TAKTHYECKUX CBOWCTB MECTHOCTH M IUIAHMPOBaHMEM IpuMeHeHMs cui (cpencrs). C aroi
LEIbI0 B YKAa3aHHOH CTaThe aBTOPOM MPE/UIOKEHA KOHIENTYallbHas MOJENb reOMH()OPMALOHHON CHCTEMBI CIIELUAIBHOIO
Ha3HAueHMs. YKa3aHHas MOJENb IMO3BOJsIET OOBEAMHUTh B €QUHOE LEJoe B3IJIAAbI HCCIENOBaTeNed 10 CO3JAHHI0 U
9KCILTyaTaly reonH(OPMALOHHBIX CUCTEM CHELMAIbHOIO Ha3HAuYeHHUs. B Xoz1e poBeIeHHOr0 NCCIleJOBaHUS UCIIOIb30BAINCh
KJIACCHYECKHME METO/bl aHalKM3a M CHHTE3a, METOABI JEKOMIIO3ULNH, MaTEMaTH4YECKOH CTaTHCTHKH, MOAEINPOBAHMS, CIIOXKHBIX
TEXHUUYECKUX cucteM M 1p. Ilo pesyapraTam NpOBEJEHHOTO B CTAThE MCCIEAOBAHMS aBTOPOM IOTYYEHBI KOHLENTYAIbHYIO
MoOJieNlb Fe€OMH(OPMAIIMOHHOM CHCTEMBbI CHELMAIbHOIO Ha3HA4YeHMs. YKa3aHHAs MOJENb II03BOJIACT OOBEAMHUTH OTJEIbHbIC
TEOPETHYECKHE HCCIEI0BaHUs, JOMOIHATh M YCOBEPIICHCTBOBATH MX M BBINTM Ha HOBBIM HaydHbIH ypoBeHb. JlaHHOE
HCCIIEJIOBAHUE MOXKET CTaTh HOBBIM HaydyHbIM OCHOBAaHHMEM IIPU Pa3pabOTKE HOBBIX M COBEPIICHCTBOBAHUM CYIIECTBYIOIIUX
reonH(OPMALIMOHHBIX ~ CHCTE€M CIELMAalbHOrO Ha3HaueHus. [Ipe/UlokeHHas aBTOPOM MOZENb II03BOJNSET  OIMCATh
(GYHKIIMOHUPOBAaHUE OTJIEIBHBIX IIOACUCTEM TI'€OMH()OPMAIMOHHONW CHCTEMBl CIELMAIbHOrO Ha3HAYEHUs KaK B IIEJIOM HU
OTZIeNIbHBIC MOZicUcTeMBl. [IpakTHueckas peanu3alds PAacCMOTPEHHOW Bbllle KoHuentyanbHod Moxenn I'MC obecrieunt
IPEJIOCTABIICHHE TIOTPEOUTENAM IreOnH(OPMALIMOHHBIX PECYPCOB Beell MH(pOpMaIMy, HEOOXOMMMOM JUIS YIIPaBIICHUs] BOHCKaMU
n opyxueM. OrnuuurensHoit ocodenHoctsto ['MC craner nuddepeHInpoBaHHOCTD NPEIOCTaBICHUS T'€ONPOCTPAHCTBEHHBIX
JTAHHBIX [UISl Pa3JIMYHBIX 3BEHBEB YNPABICHHUS BOWCKaMH M CHCTEMAaMH BOOpYXKEHHs. VHaue roBops, TOT WIM WHOH OpraH
BOCHHOI'O YyIIpaBlieHHs OyneT o0ecredmBaThesl TOJIBKO TEM KOMIUIEKTOM TI'eONpPOCTPAHCTBEHHBIX IaHHBIX, HEOOXOOUMBIH M
JIOCTATOYHBIH [JIsl PEIIEHNs 337124 110 HA3HAYEHHIO.

KawueBbie ciaoBa: reonHpOpMAaMOHHBIE CHCTEMBI; MaTeMaTHYECKOE MOJECIUPOBAHHUE; CIIENUabHbIE CHUCTEMBI;
KOHIIETITYaJIbHasi MozieNb; BoopykeHnbsie CUitbl YKpauHbl; aHaJIM3; CHHTE3; ICKOMITO3UIIHS; 0000IIECHHS.
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