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Annotation. To organize the creation of a new Electronic State Register of
Immovable Cultural Heritage (CH) of Ukraine, it is proposed to use a methodology
based on the so-called Solutions Framework (SoFr) of "something” = X, where X
denotes both the specified system and set of such systems. The usage of SoFr to X
“entirely ” is called the Main Conceptual provision 0. The epigraph “The hardest
thing is to see what is right in front of you.- Goethe» [1,; Preface] is true for the X
SoFr construction.

X in the X SoFr record takes the meaning of a hierarchically structured Atlas
Geoinformation System (AGIS), consisting of four strata (bottom-up 7): Operational
(w), Application (), Conceptual (f) and General (7). X SoFr in the article takes
three meanings: AGIS1 SoFr (defines the activity of creating the first AGIS queue -
AGIS1 = X system), AGIS1 aSoFr (defines the activity "between™ Application and
Operational strata AGIS1 subsystems top-down ¥), AGIS1 SSoFr (defines the activity
"between" the Conceptual and Application AGIS1 subsystems strata top-down ).

X SoFr is defined by the packages and the relations between them, of the so-called
Publication-Products-Processes-Basics-Services  “petrad”. Packages Products-
Processes-Basics and the relations between them are called the main triad of SoFr.
This triad is the basis of the Main Conceptual provisions 1-3. They are formulated as
follows: SoFr.Products - provision 1, SoFr.Processes - provision 2, SoFr.Basics -
provision 3.

Part 1 describes the introduction to the problem and provisions 0 and 1.
Provisions 2 and 3 are described in Part 2. The methodology, based on the Solutions
Frameworks, implements a specific systematic approach to creating a new Electronic
State Register of Immovable Cultural Heritage of Ukraine.
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Introduction

The article considers the fundamentally important issues of the initial stages of
creating a new "Electronic State Register of Immovable Cultural Heritage (CH) of
Ukraine", which are called the Main Conceptual provisions. The structure and
content of this and similar articles should be different from the same components of
"ordinary" scientific articles. In writing the latter, the so-called scientific approach is
used, which from a systemic point of view is called "improvement". According to
him, the author must first formulate the problem of improving the solution of a
previously solved problem. Then you need to review the literature, which would
prove to the reader that the formulated problem of improvement and its solutions are
relevant. Then you need to describe a method to solve the problem of improvement.
Finally, you need to present the main results of the article and provide conclusions
based on the previously described material of the article. However, it is still not a
guestion of solving the original problem, but of improving the existing solution.

The scientific approach does not allow us to focus on the most important issues at
the beginning of the creation of new information systems, because then there is still
nothing to "improve". Only after determining the architecture of the future system
does it make sense to "improve™" certain parts of the architecture. The systems
approach is also called the "design" method of systems. The difference between
scientific and systems approaches can be found in more detail in [2].

Research subject of the article is dualistic. On the one hand, it is the activity of
creating the new "Electronic State Register of Immovable CH of Ukraine™ as an
automated system (AS). Earlier, when considering such constructions (eg, the
National Spatial Data Infrastructure - NSDI), we indicated [3] that we are interested
only in systematic activities or systems of activities. On the other hand, the
application domain coincides with the final AS domain. The dualism of two systems -
process (activity system) and product (final AS) - is absolutely necessary. This
statement stems from the definition of dualism, which we simply formulate as
follows: 1) without a process it is impossible to create a product, 2) without a product
the process does not make sense. The dualism of these systems corresponds to the

applied specific system design method, which is called "pattern-based".



The work done in 2021 by the Ministry of Culture and Information Policy (MCIP,
formerly the Ministry of Culture) of Ukraine allows us to consider improving the
created electronic "Declarative” register of immovable CH of Ukraine to the
Electronic State Register of Immovable CH. However, it should be noted at once that
the purpose of creating an electronic Declarative register of immovable CH was
primarily to digitize the available information on immovable CH, so it should not be
understood as consistent with the purpose of creating a register. The Electronic
Declarative register of immovable CH may be an approximation of the Electronic
State Register of Immovable CH, but the latter does not necessarily have to be a
development of the created electronic Declarative register of immovable CH.

The term "Conceptual provisions of the Electronic State Register of Immovable
CH" is not understood as strictly as the term "conception of the Electronic State
Register of Immovable CH". The latter is understood in accordance with GOST
34.601, RD 50-34.698-90 of the "Complex of standards and guidelines for automated
systems (AS)" (designation - GOST 34.*) as the Conception of the specified AS. In
computer science, there is an opinion about the predominance of the so-called
"document- conception" before the AS Conception and even before the AS Terms of
Reference, if we keep in mind the documents of the initial stages of AS development.
Thus, the authors [4] in Chapter 17 "Document-Conception” (The Vision Document)
mention the following phrase of Philippe Kruchten, one of the parents of the Rational
Unified Process: "If | were permitted to develop only one document, model, or other
artifact in support of a software project, a short, well-crafted Vision document would
be my choice."”

The term "document-conception™ is used in translation [4], but in the original the
term "vision" is used. Conceptual provisions formulated in the article are closer in
meaning to the document-conception than to the AS Concept. We can say that we
consciously formulate them in such a way as to satisfy two epigraphs: 1) If we start
with the wrong one, there is little hope for the right ending. - Kung Fu Meditation [1;
To Chapter 1 "Introduction™], 2) Only with a full understanding of the problems it is

possible to find appropriate ways to solve them. For results, it is more important to



ask the right questions than to answer the wrong ones correctly.- Christian Norberg-
Schultz [1; To section 2 "Solving system problems" of Chapter 1].

The article does not consider all Conceptual provisions, but only those that seem to
the authors the most important at the time of writing. They are: the so-called
Solutions Framework (SoFr) of activities for the creation of the Electronic State
Register of Immovable CH (X SoFr) and the main triad of Products-Processes-Basics
packages of this X SoFr. That is why the described provisions are called Main.

X SoFr and the general description of its main triad are called (Main) Conceptual
provision 0. It is a pattern, which means that it is both a thing (product) and a rule
(process), because the pattern is characterized by dualism "product-process": “A
pattern is, in short, both a thing that happens in the world and a rule that indicates
how to create this thing and when to create it. This is both a process and a thing; it is
both a description of the real thing and a description of the process that will give rise
to this thing" [5]. Thus, X SoFr describes both the X (product) thing to be created and
the process of using X SoFr to create it.

Conceptual provisions 1 and 2 refer to X Products and Processes of the X SoFr
triad. X Product must be a Class of Atlas Geoinformation Systems (AGIS) class [6].
Such a system at any given time must consist (integrate) with the subsystems of the
three "practical” strata: Operational, Application, Conceptual. From the viewpoint of
Relational cartography [7] at any fixed moment on the Operational Stratum of this
system there should be an Electronic Atlas (EA), on the Application Stratum - Atlas
Information System (AtlS), on the Conceptual Stratum - Geolnformation System in
the narrow sense (GISn). Moreover, the subsystems of each stratum must correspond
to each other and this "correspondence” is formalized enough to reduce the ambiguity
of this relation.

For the domain of the immovable CH, we now need to consider the components of
two more strata, which we call Operational External and Conceptual External Strata,
and they correspond to the Web Formation 1.0x1.0. We can also call them the Web
Formation Operational Stratum 1.0x1.0 or the Web Formation Conceptual Stratum
1.0x1.0. From the viewpoint of Relational Cartography, these strata are additions to

the Web 1.0 Formation described in the previous paragraph.



The AGIS-CH1 process is one of three possible methodologies for creating such
systems. Each of them is based on patterns and is normative. They are called: 1)
bottom-up (Atlas Extension - AtEx), 2) top-down (Geo-Information Extension - GIE)
3) combined.

The SoFr tool is a specialized portal, which at the beginning of the project is a
pattern with the initial values of the patterns, together representing the initial value of
AGIS-CH1. Development most often is made by step-by-step, where at each current

stage a subsequent version of the system is developed.
A brief overview of the problem

Actuality

In 2021, due to the efforts of MCIP of Ukraine, the Module for Declaration (MD)
of immovable Cultural Heritage (CH) of Ukraine (hereinafter MD-CH) was
introducted into industrial operation. Its main purpose was the digitization of
information about the immovable entities of the Ukrainian CH, existing physically or
are included in one of the State registers, which are maintained currently by MCIP
units. The process of this digitization had two main characteristics: 1) the result of
usage the process to each entity was its digital model, called the declaration object of
CH, 2) the declation was made for the attributes of the declaration object specified
with the help of MD-CH, but by the specialist (employee associated with the MCIP)
from the oblast of Ukraine, who introduced them and who was responsible for the
value of the attributes.

MD-CH was developed and used in 2019 in a pilot project of the Ministry of
Culture of Ukraine [8] on the example of Vinnytsia oblast. In 2020, in the most
flexible way, without license restrictions, with open source codes, MD-CH was
delivered to the MCIP. In 2021, from October to December, the attributes of
information objects, which are the best at the moment declarative models of most
entities of the immovable CH of Ukraine, were declared with use MD-CH. This is
evidenced by the map "Monitoring the state of filling the electronic register of
immovable cultural heritage" created specifically to track the progress of the

declaration. From the map, which was dynamically updated during the declaration



process in accordance with the current state of the database, we see that as of 2021-
dec-19 at 15:00 declared attributes of 108605 objects (OmmoOka! VIcTOYHHK CCBUIKH
He Haiizen.a), and as of 2021-dec-24 at 15:00 — 114677 of the planned 118207
objects (Ommbka! McToYHMK CCHUIKH HE HaiaeH.b).

In the above-mentioned pilot project for the territory of Vinnytsia oblast, in
addition to 1) MD-CH, two more important results were obtained: 2) Mock-up of
process (sub)system of registration of immovable monuments of CH, 3) Conceptual
provisions of “Electronic system of accounting, protection and evolution of
immovable monuments of CH of Ukraine” (hereinafter "Conceptual provisions
2019™), although the plan was to develop not only Conceptual provisions, but also a

Terms of Reference for the future system.
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Fig. 1 - Filling status monitoring map... for December 19 and 24, 2021

The electronic declaring of information on almost all known immovable
monuments of CH of the whole country, determined in advance by the developers of
MD-CH, is, without a doubt, an outstanding result in the history of independent
Ukraine. However, the achieved result raised the main question: what's next? It seems
MCIP must select one of two alternatives: 1) to evolve MD-CH to the Electronic
State Register of Immovable CH without changing its "classic"” purpose, 2) to create a
fundamentally new system - Electronic State Register of Immovable CH with
extension of its: 2.1) research subject, 2.2) "classic" purpose, 2.3) set of users. There
may be other alternatives or options. However, they are not significant enough to be
taken seriously. Some of them may be the result of the rejection of some of the
Conceptual provisions identified here. For example, choosing between open source or
proprietary software to implement the registry if the latter is chosen may lead to a
third alternative. This third alternative is possible, although we consider it incorrect in

terms of implementing the second alternative described in this work.



Evolution of the concept of the State Register of Immovable CH

We draw the reader's attention to the fact that the term “register” has many
meanings. So on the page [9] the following values are given: register (from new lat.
regestrum, lat. regestum, through Polish rejestr - list, enumeration):

e form of systematization, accounting; list, enumeration, inventory, system.

e a book for registering deeds, documents, property, etc. In accounting, a register of
cards for analytical accounting is compiled.

e Windows registry - a hierarchical database of parameters and settings in most
operating systems of the Microsoft Windows family.

¢ an information resource that includes documents on paper and electronic media,
deeds and a system of entries in the prescribed form in the books of records
produced by the registrar.

If we apply the concept of register to "land plots", their "state" register is called
"land cadastre", which is defined in the LAW OF UKRAINE On State Land Cadastre
as: "State Land Cadastre — unique state geographic information system of land
located within the state border of Ukraine, their purpose, restrictions on their use, as
well as data on quantitative and qualitative characteristics of land, their evaluation,
the distribution of land between owners and users» [10].

It is easy to see that the land plots on which the entities of the immovable CH are
located fall under the scope of this Law. This is true through the use of the
Classification of land use types, which are defined in the document: STATE
COMMITTEE OF UKRAINE ON LAND RESOURCES. ORDER 23.07.2010 Ne
548 {with changes 2012-2017} [11]. In the cited Order there is a "Section G. Lands
of historical and cultural purpose”, which corresponds to section "08 Lands of
historical and cultural purpose (lands on which are located: cultural heritage
monuments, their complexes (ensembles), historical and cultural reserves, historical-
cultural protected territories, protected archaeological territories, open-air museums,
memorial museums-estates):

08.01 To ensure the protection of cultural heritage objects

08.02 For accommodation and maintenance of museum institutions

08.03 For other historical and cultural purposes



08.04 For the purposes of subsections 08.01-08.03 and for preservation and use of

lands of the nature reserve fund".

Overview of the sources of the Main Conceptual provisions

This section provides sources that have significantly influenced the Main
Conceptual provisions. At the same time, we tried to mention sources that have not
been published in the public scientific literature. Only as a last resort are published
sources. This section was written in 2019, that's why we call them Conceptual
provisions 2019. In 2022, only minor edits were made.

The system being created may be called Electronic System of accounting
(registration), protection and evolution of immovable monuments of CH of Ukraine. It
belongs to the class of AGIS systems and should be created by turn. AGIS-CH1 (Atlas
Geographic Information System of CH, Queue 1) or (new) Electronic State register of
Immovable CH is used to indicate the 1st queue. An explanation of why the
designation AGIS-CH1 was used as an alternative to the notion Electronic State
Register of Immovable CH is given above. Practice has shown that the CH register
can be one of the possible accounting options (see, for example, Fig. 1, where the map
name is invented by MCIP) and in this case be called an arbitrary CH register or
arbitrary (permanent, preliminary, declarative, etc.) CH account. If the CH register
complies with the Law of Ukraine, it will be called the CH State register. This State
Register of Immovable CH may be a subsystem of AGIS-CH1 or coincide with it.
AGIS-CHL, in turn, should become a subsystem of a more general system - AGIS of
Cultural Heritage (AGIS-CH), the purpose of which will be the management of
sustainable development of Ukraine.

Conceptual provisions of this and other articles of this group are based on the
results:

1. RK 0117U006630. Scientific research work. Ministry of Culture of Ukraine.
Ukrainian Center for Cultural Studies (UCCS). “Standardization of metadata and
data exchange in the context of creating an electronic information resource of
cultural heritage sites and cultural values™.

2. RK 0118U100548. Scientific research work. Ministry of Culture of Ukraine.
Ukrainian Center for Cultural Studies (UCCS). “Methods of topographic



determination of the territory of the monument depending on its type with reference

to geospatial data”.

3. Ukrainian Cultural Foundation (UCF). Competition of individual projects in 2018
"Cultural heritage in the atlas geoinformation model of sustainable development.
Concept and electronic model layout . Monographs [6], [7] and the layout of the
“Map Workshop” [12].

4. Ministry of Culture of Ukraine. Institute of Geography National Academy of
Sciences (NAS) of Ukraine. Project "Public part of the State register of immovable
Monuments of Ukraine".

5. Ministry of Culture of Ukraine. Pilot project for the introduction of electronic
accounting of cultural heritage sites [8].

6. NAS of Ukraine. Institute of Geography. Scientific theme: "Development of the
atlas 'Population of Ukraine and its natural and cultural heritage™, 2016-2020.

7. NAS of Ukraine. Institute of Geography. Scientific theme: "Geoinformation system
of threats and challenges to the balanced development of the regions of Ukraine",
2020-2021.

The concept of AGIM-CH/AGIS-CH in 2018 was financially supported by the
Ukrainian Cultural Foundation (UCF). However, in 2019, the UCF did not support the
development of the unit for the transformation of AGIS-CH1 into a complete
management system for sustainable development of AGIS-CH. Therefore, the register
of CH (AGIS-CH1) is (can become) only the first stage of ACIS-CH - AGIS-CH1,
and is not complete AGIS-CH.

The most important prerequisites for the State register of CH or AGIS-CHL1 are the
following:
1.1t is a national level system whose constructions must correspond to similar

constructions of the European Union (EU).

2. It is a spatial system of the AGIS-CH class [6].

3. Its context (domain) is determined by the immovable cultural heritage of Ukraine.

4. There is a conflict between the methodologies for designing and implementing the
CH register. This conflict is understood as follows. The design should use a systems

approach, according to which the AGIM-CH metasystem is first determined and



only then the AGIS-CH system. However, the upper, metasystem echelon of AGIS-

CS is currently uncertain. At the same time, there is an urgent need to create an

electronic record of cultural entities, which in paper form number about 130

thousand. Until September, 2021, consciously was digitized about 10 thousand.

Therefore, the initial implementation plan of AGIS-CH is as follows:

e Phase 1 of Queue 1 (“digitization™ of the existing accounting of the entities of the

immovable CH). Done at the end of 2021,

e Phase 2 of Queue 1 (implementation of feedback - module "Provision of
administrative services"),
e Queue 2 (transformation of the CH register into AGIS-CH).

Prerequisites 1 and 2 allow applying to the target system the theory and practice of
Relational Cartography (RelCa), which is described in the monograph [7]. Prerequisite
3 is considered in detail from the viewpoint of RelCa in the monograph [6]. There, the
theory and practice of RelCa were used to create the concept of the Atlas
Geoinformation Model and System (AGIM and AGIS) and their application to CH.
Therefore, the abbreviations AGIM-CH and AGIS-CH are used further without
further explanation.

The main conceptual preovisions were partially presented during the VIII All-
Ukrainian scientific and practical conference (with international participation)
"Regional problems of Ukraine: Geographical analysis and search for solutions” [23].

Later, the following conceptual provisions for the creation of AGIS-CH and
AGIM-CH were improved and look as follows:

1. “AGIS-CH consists of two management systems:

1.1. Protection of the essence of the immovable CH of Ukraine. This protection is
carried out through the implementation of two complex activities: 1) electronic
accounting (registration) of entities of the CH, as well as restrictions on their
use, 2) provision of administrative services and actions for correct and incorrect
use of registered entities in the electronic accounting system. This system is
"embedded" in the next system.

1.2. Management of sustainable development of Ukraine with the use of cultural

indicators, which are a priority over other indicators of sustainable



development. This system includes a system of protection of the entities of the
immovable CH of Ukraine and has an additional system of planning and control
of sustainable development, which for each period of time (year, 3 years, 5
years, 10 years (until 2030 - according to Agenda2030) provides: 1) planning
the necessary indicators of culture, 2) implementation of planned actions, 3)
control of the achieved results, 4) adjustment and planning for the next period.
Without this block, AGIS-CH is transformed into AGIS-CH1”.

2. “AGIS-CH is a model of relational space, which is formed by combining the
entities of an immovable CH into a spatial system. As a model of the relational space,
AGIS-CH satisfies the three main types of bilateral RelCa relations:

2.1. Epistemological/reductive relations. These relationships exist in AGIS-CH
between hierarchical layers: Operational, Application, Conceptual and
General. Each of the strata can consist of sub-strata.

2.2. Transformational/verification relations. These relations exist in AGIS-CH
between levels (or contexts): Datalogical (Technological), Infological
(Language), Organizational (Usage). These levels (contexts) form a
(geo)information system at each strata. As a rule, these (geo)information
systems are in transformation/verification relations with the corresponding
spatial systems of reality or, otherwise, with the corresponding relational
spaces. At each strata, there are also relations of (geo)information systems with
the corresponding general systems. In this case, the relations are called
abstraction/concrete relations.

2.3. Evolutionary/de-evolutionary relations. These relationships exist in AGIS-CH
between the formations: Web 1.0 (Static), Web 1.0x1.0 (Dynamic), Web 2.0
(Read-Write), Web 3.0 (Semantic)”.

3. “AGIS-CH automates the activities of four user groups, organized in hierarchical
echelons and united by virtual organization. From the viewpoint of this virtual
organization, AGIS-CH is a tiered system. Echelons are in accordance with the
epistemological strata and are called: Operational, Application, Infrastructure,
General. Each group can consist of subgroups. Examples of (sub)groups from

each echelon (depending on the formation):



3.1. The Operational Echelon user group is often called end users. These can be
both individuals and government officials. Moreover, both domestic and (in the
long run) foreign.

3.2. The best-known example of an Application Echelon user (sub)group is the
product development team used by end users. It can be an organization. For
example, the Institute of Geography of the National Academy of Sciences of
Ukraine, which developed the atlas "Population of Ukraine and its cultural and
natural heritage".

3.3. An example of a (sub)group of Infrastructure Echelon users is a group that
operates an electronic accounting system for CH entities. An example of an
organization is the MCIP of Ukraine and its divisions”.

4. “An example of a (sub)group of the General Echelon is a group that operates a
system of planning and control of sustainable development. Liaises with the
Cabinet of Ministers of Ukraine, which may delegate system functions to the
State Statistics Service. This echelon in AGS-CHL1 is absent. Only models of
this echelon are used”.

5. “AGIS-CH uses and is based on AGIM-CH. At any given time or period of time
there is one and only one AGIS-CH. Unlike AGIS-CH, there are several AGIM-
CH. The main criterion for choosing the best (most effective) AGIM-CH is
typicality. If typicality is difficult to achieve for some reason, the use of atypical
elements of AGIM-CH is allowed. One of the typical implementations of AGIM-
CH is the system of the class of spatial data infrastructures (SDI). Such AGIM-CH
should be integrated with the NSDI of Ukraine. As the NSDI of Ukraine does not
currently meet the needs of AGIS-CH, 5 static and 4 dynamic principles of
“cultural™ SDI (CSDI) need to be applied to develop a standard AGIM-CH:

C1. Design, not improve.

C2. Classification (federal system), not generalization (unitary system).

C3. ‘Three-context’ harmonization.

C4. Open solutions.

C5. At least one custom application.



D1. Conceptual frameworks as constructors of elements of the Infrastructure
echelon/Conceptual stratum.

D2. Application frameworks as constructors of user applications.

D3. The right start - Orientation on the border of CoFr BM. BM here is limited to
the context of the CH.

D4. CoFr CSDI as a constructor of Spatially Enabled Society (SES) in Ukraine”.

Conceptual provision 0. X SoFr method: Mandatory usage of SoFr method to

system X, being created

The most important Conceptual provision is formulated as follows: " The usage of
the appropriate (conformed) SoFr is mandatory for the success of the creation of
a new Electronic State Register of Immovable CH". All other Conceptual
provisions are derived from it, so in this section we consider in detail the
"appropriate” SoFr. Since it is too early to determine "why" this SoFr is
"appropriate”, we use the notation X SoFr, where X="something to create". One of
the values of X may be the new Electronic State Register of Immovable CH, although
X may have other values, such as certain parts of the system.

To define the term SoFr formally we are reminding the few definitions from
computer science. A pattern is a common solution to a common problem in a given
context. A mechanism is a design pattern that applies to a society of classes. A
framework is an architectural pattern that provides an extensible template for
applications within a domain [13].

Unfortunately, we did not find a notation to represent SoFr that would be
commonly understood, so we used the Universal Modeling Language (UML)
notation. This notation may be incomprehensible to readers without special
knowledge of computer science, so we will try to provide a such description of these

figures, which should be clear to all readers.
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Fig. 2 - ""Petrads" of any SoFr

A package is a general-purpose mechanism for organizing the model itself into a
hierarchy; it has no meaning to the execution. Graphically, a package is rendered as a
tabbed folder. The name of the package goes in the folder (if its contents are not
shown) or in the tab (if the contents of the folder are shown) [13].

Perhaps the best presentation of SoFr can be obtained from the pentagram
depiction of the "petrad” (Fig. 2b), which implies that any SoFr consists of five
packages: Publications-Products-Processes-Basics-Services, and the relations
between them. The above "pentagram™ of the SoFr "petrad" was obtained by
abduction from the practice of coordination of FGI projects and subprojects and the
practice of development of some FGI subprojects. At the turn of the millennium, the
implementation of SoFr shown in Fig. 2b was called the ProSF (Projects Solutions
Framework), where projects meant FGI projects and subprojects.

Products and related Processes are the most important components of any project.
Services and Basics are supporting packages, although supporting was significantly
different for each of the two packages. Publications package arose from the need to
present the project outside it, to the so-called "external environment™ or
"stakeholders”. It turned out that there are no elements of this package in "Soviet
design” practice. According to this practice, the main result of the IS creation project
should be the content of the Products package. However, any project has an “external
environment”/“stakeholders” that significantly influences the project and at the same

time cannot deeply understand the contents of Products and/or Processes packages, as



it is external to the project. In "Western" practice, it is customary to advertise the
results of the project, even if they are not significant.

Simultaneously with the coordination of FGI projects and sub-projects, we realized
that the X SoFr model is applicable to a wider research subject - for example, to the
subject domain of Ukrainian geo-enterprises activities that want/can/must use the
National Spatial Data Infrastructure (NSDI). At the turn of the millennium, the "main
triad" of "petrad" was identified in the SoFr model, which is shown as on Fig. 2a. We
placed Services package inside the figure to make it more obvious that Service
elements are auxiliary and they support the elements of all other packages (dotted
arrows in their direction). We have placed Publications and Basics at the top on the
same tier to show they have a significantly different meaning comparing to Products
and Processes.

Publications are models of Products and Processes obtained using the relations of
representation p [14], which is their "different" meaning mentioned in the previous
paragraph. In Fig. 2 they are shown by the dotted arrows of the dependency/usage
relation, which we use in all cases of insufficient certainty of the relation. To better
understand the contents of these three packages and the relations between them, you
first need to understand the differences in the activities of their users. Publications
package is used by marketers, and Products and Processes packages are used by
project developers and managers. Marketers use a variety of ways to create models of
Products and, sometimes, Processes, for further use in marketing. However, the
models they create do not always correspond to the contents of the Products and
Processes packages. However, we will not delve into this issue now. Let's just say
Publications package is needed, although it is not the main, but the auxiliary.

Basics package is the most important in ensuring the "frameworkness™ of SoFr. It
contains patterns of elements of all packages and so-called "global information
resources” (for example, dictionaries for the whole project). We must say that it
belongs to the tier, which in this case is the meta-stratum of the "epistemological”
stratum, where Products and Processes are placed. In the FGI, the meta-products were
elements that could be taken and used to obtain lower stratum products. For example,
It was possible to take a unified example database (DB) and use it to create a database



of a specific sub-project. Please note that the direction of the dependency/usage
relation Products and Processes, on the one hand, and the Basics, on the other hand,
has changed. In fact, the dependency/usage relation between the elements of these
packages can be clarified by two specific enough relations [14]: y, €. ¢ denotes the
relation: ConformsTo (conformal (corresponding) model y metamodel), € denotes the
relation: ElementOf (element € set). The need to use u relation: RepresentationOf
(model p sus) in both y, € relations is quite obvious. Unlike the auxiliary supporting
Services package, Basic package is the main supporting due to its essence, which is
also expressed in the existence of y, & and p relations, which detail the
dependence/usage relation.

Fig. 2a shows that at the turn of the millennium it was proposed to use the GeoSF
SoFr (GeoSolutions Framework; or rather, sGeoSF - the standard version of GeoSF),
which was to be a major component of Basics package. If we use the well-known
phases of the creation of computer system X, we obtain Fig. 3. It shows that when
creating a system X as an element of the operational package wProducts, you need to
have two main triads of SoFr: Conceptual (B) and Application (o). The main triad
BSoFr consists of aProducts-aProcesses-aBasics(BProducts, BProcesses). It is shown
in more detail in Fig. 4. The main triad aSoFr consists of wProducts-wProcesses-
oBasics(aProducts, aProcesses). For her also valid Fig. 4 with replacement of letters
B by a, and a - by ® and with replacement of values of elements of packages.

Between the Products and Processes, on the one hand, and the Basics, on the other
hand, the relations <<instance>>/<<instantiate>> are shown, which are clarifications
of the relations <<dependency>>/<<usage>> and are translated into Ukrainian as
"exzemmuiap” and “exsemmspmzariis’. <<instance>> is sometimes written as
<<instanceOf>>. Therefore, it seems that at least the "instance” (<<instanceOf>>) is
the above-mentioned relation ¢: ElementOf (element ¢ set). In general, this is true,
but it does not follow that this can not be a relation y: ConformsTo (conformal
(corresponding) model y metamodel). We also do not see why at some stage of the
transformation between the elements of the two strata do not use the relation p:

RepresentationOf (model p sus).
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In Fig. 4b elements of Products and Processes packages are shown as cooperations

(collaborations, mechanisms) of classes, and elements of Basics package are shown

as parameterized cooperation (mechanism). Collaboration is the combination of roles

and other elements that work together to ensure a common behavior that is more than

the sum of all the same components. Cooperation defines how an element such as a

use case or operation is implemented using a set of classifiers and associations that

play certain roles and are used in a certain way [15]. A collaboration (cooperation) is

a society of classes, interfaces, and other elements that work together to provide some



cooperative behavior that's bigger than the sum of all its parts. A collaboration is also
the specification of how an element, such as a classifier (including a class, interface,
component, node, or use case) or an operation, is realized by a set of classifiers and
associations playing specific roles used in a specific way. Graphically, a collaboration
Is rendered as an ellipse with dashed lines [13]. OmmoOka! McTo4HHUK CCBHUIKH HE
HaiineH. 1 OmuoOka! McTouHUK cchUIKM He Hadged. can be shown as in OmuoOka!

M cToyHNK CCBUIKM HE HAUJIEH. .
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Fig. 6 shows the principles of the relevant SoFr usage in the projects of creation: a)

Atlas X, b) AGIS.
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Fig. 6 - Usage of SoFr in projects of creation: a) Atlas X, b) AGIS

The following section and Part 2 of the article describe options for solutions for

each of the three components of the main triad of X SoFr: Products-Processes-Basics



(Products, Processes). Given the final result of the SoFr usage - AGIS-CH, there are
two queues of its creation: AGIS-CH1, as a result of the 1st queue, and full AGIS-

CH, as a result of the 2nd and (if necessary) subsequent queues.

Conceptual provision 1. Products of X SoFr: First queue of final system X must
be AGIS-CH1 as element of permissible AGIS set

In this section we explain why the new electronic State Register of Immovable CH
(referred by the letter X), should be element of the set of permissible Atlas
geoinformation systems (AGIS). The concept of AGIS was introduced in the
monograph [6]. There it is usaged to the research subject of real models and systems
of sustainable development (SD). Real “ideal” SD model was determined by the
goals, directions and indicators of SD in Agenda2030. Thanks to many justifications,
including ours [16], real “true” SD model of Ukraine has been modified by adding
the 18th goal, targets and indicators of culture. It was proposed to model the real true
SD model (and subsequent appropriate system) of Ukraine with the help of the so-
called Atlas Geolnformation System (AGIS). AGIS is a hierarchical system of
several systems strata subsystems, aligned with the organizational echelons of users.
The main component of the lowest, Operational External stratum was the electronic
version of the National atlas of Ukraine (EINAU). The main component of the next,
Operational stratum, was the static Atlas information system (AtlS). The main
component of the next, Application Stratum, was to be dynamic AtIS (AtlS?). The
main component of the highest, Conceptual stratum, was to be the Geoinformation
system in the narrow sense (GISn) or even the Geoinformation platform (GIP). AGIS
was transformed into a purposeful system with the help of quantitative models of SD
indicators of culture, which were proposed as variables of goal selection (criteria for
achieving SD). Quantitative models of other Agenda2030 SD indicators were to
become variables in the provision of SD targets (according to [1]).

In general, SoFr works great if you limit yourself to one project that creates one
product. If you need to deal with several projects or products, SoFr should be
performed for a (virtual) company that deals with these several projects/products. It is
thanks to the activities of such a (virtual) enterprise that it is possible to create an
Electronic State Register of Immovable CH. Regardless of any idea of the final



system, the most likely way to create it is the activities of several companies to create
individual components of the system, provided that someone ensures the coordination
of individual activities and the integration of their results.

Such activities have already arisen in our practice. The most recent and still
relevant activities are the creation of EA and AtlS in the first two decades of the 21st
century by a virtual enterprise consisting of "Intelligence Systems Geo" company and
Institute of Geography. In 2014, on the example of the Electronic version of the
National atlas of Ukraine (EINAU), we proved [17] that some editions of SoFr,
specialized for our atlas creation activities - processes of the AtlasSF atlas solutions
framework (example of the above oSoFr) - may change with local (non-global)
changes in information technology, but there is a fixed and more general framework,
which is the same for all EA in a particular context. This framework equally
describes the generated EA, if we understand them not in the narrow (n), but in the
broader (b) sense [18]. Not only for EA, but also for any fixed class of spatial
information systems, this framework is called Conceptual and in case of its usage to a
specific class of spatial System Under Study (SUS; SUS is an electronic atlas), the
designation SUSb CoFr just used (sometimes SUS CoFr).

Such a generalized EINAUb SoFr for the context of NAU (National atlas of
Ukraine) is called the EINAUb Conceptual Framework (CoFr). It is true for many
SplS classes, which is strictly proven for EA and Atlas information Systems (AtlS)
classes. EINAUb CoFr consists of several interrelated SoFr for "different-strata”
products in the context of NAU. It turned out that the implementation of atlas
requires conceptual SoFr, which is at least sGeoSF (GeoSolutions Framework [19],
standard edition) as well as application AtlasSF1.0 SoFr, which must comply with
sGeoSF. It will be recalled that in the first decade of the 21st century, sGeoSF was
proposed to be used to implement the NSDI (National Spatial Data Infrastructure)
product model for geo-enterprises. However, this EINAU CoFr is only valid for the
EINAU generation, which was created using information technology (IT), changed
only locally and not globally. Global changes in IT have forced us to introduce the
concept of spatial SoFr and CoFr Formations. Formations in some way conform to

such generations of Internet evolution as Web 1.0, Web 2.0, Web 3.0, etc.



Fig. 7 is the first explanation of the AGIS-CH structure, which is given below
(Fig. 8). It is here that we want to draw attention to the presence of two systems of
the Operational stratum, the “extensions” of which can be AGIS-CH: the National
Atlas or the National Cadastre. We also refer to the use of the term and concept of the
Information System in the broader sense (ISb). It turned out that SoFr can be applied
to EINAUD or to arbitrary CISb.

Part of actuality (geo-system),
modeled/represented by 1-dim CIS (CISn)
—--"""--...____________...——-—-—_

(Broader) informafjion systems

1-dimen- 2-dimensional CISb COFr (CISb)
sional CISn D I U
e o | o | | — Metastratum (Metamodeling)
?.J- é Abstract General stratum 7| '}’SO Fr (lG | F?)
= 0
Q

virtual) world
-
Spa-system \ ﬁ 0 Object stratum (Modeling) _ _ _

= BSOFr (sGeosF)

Abstract- SRfugstrgtu

[}
=] -______-—-—""
[w] -
E '%hysical world L -
."? £ \ (F =2
\@ o {
d Ge0-system | —
= - <:
“ thsT:I i Intervention stratum (Real world)
wor
= AU Operational stratum oaSOFr (AtlasSF1.0)

Fig. 7 - SUS (EINAU, EINAUb) CoFr method as a result of the usage of *"per-
stratum" SoFr

If you get acquainted with the activities of the MCIP on the entities of CH, it
becomes clear and obvious the statement that the new Electronic State Register of
Immovable CH should be more than a register (cadastre) of land plots of "historical
and cultural purposes". In computer science, an object is defined by three
characteristics: identifier, attributes, and methods. If you do not touch on the issue of
identification of CH objects, the latter are often determined by attributes. Attributes
are divided into spatial and semantic. We argue that the values of the semantic
attributes of CH objects are determinative in the context of CH, but the spatial
attributes are auxiliary. This division allows us to state that the State Land Cadastre
allows determining only the spatial attributes of the CH objects and they are not

decisive in the CH context.



It is not necessary to look for evidence of this statement in the above definition of
the State Land Cadastre. It does not contain anything at all about the spatial
characteristics of the entities or objects of the CH. Therefore, we do not understand
the phrase “unique state geoinformation system of information about lands located
within the state border of Ukraine”. What is this about? What is a geoinformation
system? Why is there no further mention in the definition of the spatial characteristics
(information) of objects?

From the viewpoint of spatial attributes, the new Electronic State Register of
Immovable CH should become a component of the NSDI (NGDI), provided that the
model of the latter corresponds to the INSPIRE model. Despite the fact that the
INSPIRE model is evolving from product to process, neither its implementation of
NSDI, let alone NGDI, created under the 2020 Law of Ukraine on NGDI, will not
meet the needs of a more general system in terms of semantic attributes. NSDI should
be a subsystem of AGIS, and in the development of any NSDI according to [6]
should apply 5 static and 4 dynamic principles, which are valid for the "cultural” SDI
(CSDI). Next we will help a slightly updated Fig. 8, which was created in 2019 [20].
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Fig. 8 - Conceptual structure of the new Electronic State Register of Immovable
CH (AGIS-CH)

In Fig. 8 there are several updates comparing with [20]. It is:

1. New "Declaration of CH" block is shown. Declaration was made in 2021 (see
the results of the declaration in Fig. 1). This electronic result roughly corresponds to
the paper "Preliminary record of CH", although the data from "Permanent record"
and others were probably used in the actual process. Here, the records, declaration,
notification and claim of the CH belong to the arbitrary register of the CH. By the
way, AtlS? means "dynamic" Atlas information system, the beginning of which can
be considered "Monitoring the state of filling the electronic register ..." Fig. 1. AtlS?
Is shown on the Application stratum/echelon, and "static" AtIS is shown on the
Operational stratum/echelon.

2. Atlas information systems are an important addition. Fig. 8 shows only the static
AtlS, which currently takes the value of Atlases of the CH (paper (queue 1) and
electronic (queue 2)). They are the starting block of the third column, after the
OApplication block. “CH atlases (paper)” here mean atlases or parts thereof created
outside the AGIS-CH. An example of such an atlas is ""The population of Ukraine and
its cultural and natural heritage"”, which was completed at the Institute of Geography
of NASU in 2020 [21]. AGIS-CH is integrated with AGIS-LT (Large Territories,
[16]) through the AtIS column.

3. Separation of strata and echelons. Strata show "tiers" of the computer system,
and echelons - "tiers" of the (virtual) organizational system. The latter applies to users
of the system and does not belong to the computer system. Therefore, the echelons
are shown outside the AGIS-CH. In previous works, strata or echelons were most
often used separately.

4. “AGIS-CH management” block has been specified. This is done through the
separation of strata and echelons and the display on the "Conceptual external stratum”
clarification (IGIF). IGIF [22] stands for Integrated Geospatial Information
Framework. In the last few years, the UN has been promoting the IGIF concept as a
replacement for the NSDI concept and trying to focus it on sustainable development
in line with Agenda 2030. In some sense, instead of "Interaction with
INSPIRE/CIDOC /..." it is possible to consider IGIF.



Additional information on the Electronic State Register of Immovable CH/AGIS-
CH is:

1. The registration process corresponds to the left part of Fig. 8, bottom-up: claim
— notification — preliminary record (declaration) — permanent record — legal
register. This process consists of synchronized processes of refining the spatial and
semantic characteristics of the immovable CH objects.

2. CH monuments protection of corresponds to the right part of Fig. 8, top-down:
provision of administrative services (adminServices) — application applications
(AApplications) — operational applications (OApplications).

3. Management of all types of activities related to the CH in order to ensure
sustainable development of Ukraine. This type of activity is shown in "AGIS-CH
management™” block in Fig. 8. The display of strata and the appearance of IGIF
clarification for the "Conceptual External stratum™ are also a novelty.

If we return to X SoFr, we now have an X clarification using AGIS-CHL1. In Fig. 8
are four strata: from the "Conceptual stratum (NSDI)" to the "External operational
stratum". In this case, the elements of all lower strata are determined if X SoFr: 3 and
o are determined. Given the content of X=AGIS-CH1, we do not think it is a big
problem to determine SoFr 3 and a. In some sense, AGIS-CH1 CoFr = AGIS-CH1
SoFr.

Conclusions to the Part 1 of Main Conceptual provisions

To organize the activities of creation the new Electronic State Register of
Immovable Cultural Heritage (CH), it is proposed to use the Solutions Framework
(SoFr) of this system, which belongs to the class of Atlas Geolnformation Systems
(AGIS). The us¢pme of AGIS SoFr and components of its main triad is the optimal
variant of systems approach to this activity. To implement this systems approach, it is
necessary to fulfill the Main Conceptual provisions that correspond to the AGIS SoFr
in whole (provision 0) and the three components of the AGIS SoFr main triad

(provisions 1-3).



Part 1 of the article deals with the first queue of AGIS - AGIS1. Two of four Main
Conceptual provisions considered: 1) provision 0 - AGIS1 SoFr in whole, and 2)
provision 1 - AGIS1 SoFr.Products.

References

1. Klir George J. (1985) Architecture of Systems Problem Solving.- Springer,
1985.- 540 p.

2. van Gigch John P. (1991) System design modeling and metamodeling.-
Springer.- 453 p.

3. Chabaniuk Viktor, Dyshlyk Oleksandr. (2021) National Spatial Data
Infrastructure (NSDI) of Ukraine: What are its actual, feasible and simultaneously
“correct” models?- Land management, cadastre and land monitoring, No. 3, 29 p.
(Ukrainian, English)

4. Leffingwell Dean, Widrig Don. (1999) Managing Software Requirements: A
Use Case Approach.- Addison-Wesley.- 528 p. / Jlebdunrysmr Jun, Yuapur [oH.
(2002) Ilpuniunel paboThl ¢ TpPeOOBAHMSIMU K MPOTPAMMHOMY OOECIIEUEHHUIO.
YHuduuupoBanusiii mojaxou.- Bunssmc, 2002.- 448 c.

5. Alexander Christopher. (1979) The Timeless Way Of Building.- Oxford
University Press.- 552 p.

6. Rudenko, ta in., (2018) Kulturna spadshchyna v Atlasnii heoinformatsiinii
systemi staloho rozvytku Ukrainy: L.H. Rudenko, K.A. Polyvach, V.S. Chabaniuk ta
in. / za red. L.H. Rudenka.- Kyiv: Instytut heohrafii NAN Ukrainy, 2018.- 172 s.
(Ukrainian)

7. Chabaniuk Viktor. (2018) Relational cartography: Theory and practice.- Kyiv:
Institute of Geography of the NAS of Ukraine, 2018.- 525 p. (in Ukrainian)

8. Pilotnyi proekt vprovadzhennia elektronnoho obliku ob’iektiv kulturnoi
spadshchyny (Pilot project for the introduction of electronic accounting of cultural
heritage sites) Kabinet Ministriv Ukrainy. Rozporiadzhennia vid 22 travnia 2019 r.
Ne 374-r (Cabinet of Ministers of Ukraine. Order of May 22, 2019 Ne 374-r),
https://www.kmu.gov.ua/ua/npas/pro-realizaciyu-pilotnogo-proektu-vprovadzhennya-
elektronnogo-obliku-obyektiv-kulturnoyi-spadshchini, accessed 2021-dec-19

9. Reiestr (Register) https://ru.wikipedia.org/wiki/Peectp, accessed 2022-jan-12.


https://www.kmu.gov.ua/ua/npas/pro-realizaciyu-pilotnogo-proektu-vprovadzhennya-elektronnogo-obliku-obyektiv-kulturnoyi-spadshchini
https://www.kmu.gov.ua/ua/npas/pro-realizaciyu-pilotnogo-proektu-vprovadzhennya-elektronnogo-obliku-obyektiv-kulturnoyi-spadshchini
https://ru.wikipedia.org/wiki/Реестр

10. Zakon Ukrainy Pro Derzhavnyi zemelnyi kadastr (Vidomosti Verkhovnoi Rady
Ukrainy, 2012, Ne 8, st. 61(3BAKOH YKPATIHU Ilpo [lep:aBHuii 3eMeIbHUI KaaacTp
(Bimomocti BepxoBHoi Panu Ykpainu, 2012, Ne 8, ct. 61) (LAW OF UKRAINE On
the State Land Cadastre (Vidomosti Verkhovnoi Rady Ukrainy, 2012, Ne 8, p. 61)
https://zakon.rada.gov.ua/laws/show/3613-17#Text, accessed 2022-jan-12.

11. Derzhavnyi komitet Ukrainy iz zemelnykh resursiv. Nakaz 23.07.2010 Ne 548
Pro zatverdzhennia Klasyfikatsii vydiv tsilovoho pryznachennia zemel (State
committee of Ukraine on land resources. order 23.07.2010 Ne 548 On approval of the
Classification of types of land use) https://zakon.rada.gov.ua/laws/show/z1011-
10#Text, accessed 2022-jan-12

12. Maket “Map Workshop™: https://agiscu.igu.org.ua/, accessed 2019-june-23.

13. Booch Grady, Rumbaugh James, Jacobson Ivar. (2005) The Unified Modeling
Language User Guide.- Addison-Wesley, 2005, 2nd Ed.- 496 p. Booch, Rumbaugh,
Jacobson, 2005.

14. Favre Jean-Marie. (2006) Megamodelling and Etymology. A Story of Words:
from MED to MDE via MODEL in Five Millenniums.- Dagstuhl Seminar
Proceedings 05161, paper 427, 22 p.

15. Rumbaugh James, Jacobson Ivar, Booch Grady. (2005) The Unified Modeling
Language Reference Manual.- Addison-Wesley, 2005, 2nd Ed.- 721 p.

16. Chabaniuk V., Polyvach K. (2020) Critical properties of modern geographic
information systems for territory management.- Cybernetics and Computer
Engineering, 2020, Ne 3(201), pp. 5-

17. Chabaniuk V., Dyshlyk O. (2014) Kontseptualnyi Karkas Elektronnoi versii
Natsionalnoho atlasu Ukrainy.- Ukrainskyi heohrafichnyi zhurnal, 2014, Ne 2, s. 58-
68.

18. Falkenberg E.D., Lindgreen P., Eds. (1989) Information System Concepts: An
In-depth Analysis.- Amsterdam et al., North-Holland, 1989.- 357 p.

19. Dyshlyk O.P., Markov S.Yu., Chabaniuk V.S. (2003) Karkas heorishen yak
sposib pobudovy natsionalnoi infrastruktury heoprostorovykh danykh, s. 73-94 //

Naukovo-tekhnichnyi zbirnyk: Inzhenerna heodeziia.


https://zakon.rada.gov.ua/laws/show/3613-17#Text
https://zakon.rada.gov.ua/laws/show/z1011-10#Text
https://zakon.rada.gov.ua/laws/show/z1011-10#Text
https://agiscu.igu.org.ua/

20. Polyvach K., Chabaniuk V. (2019) Atlasna informatsiina systema kulturnoi
spadscyny, s. 194-197 / Regionalni problemy Ukrainy: heohrafichnyi analiz ta
poshuk shlyachiv vyrishennya: materialy VIII Vseukrayinskoi naukovo-praktychnoyi
konferencii (z mizhnarodnoi uchastu), m. Cherson, 3-4 zhovtnya 2019 r. / Za zah.
red. 1. Pylypenka, D. Malchykovoi.— Cherson: Vydavnychyi dim «Helvetica», 2019.—
276 s. (Ukrainian)

21. Rudenko, ta in., (2020) Rudenko L.H., Bochkovska A.l., Polyvach KA.,
Chabaniuk V.S., Santalova S.O., Podvoiska V.l., Leiberiuk O.M., Vyshnia M.M.,
Barabash T.M., Kyryliuk M.O. Naselennia Ukrainy ta yoho pryrodna i kulturna
spadshchyna v atlasnii informatsiinii systemi.- Ukrainskyi heohrafichnyi zhurnal,
2020, Ne 4, s. 58-70. (Ukrainian).

22. IGIF, https://ggim.un.org/IGIF/, accessed 2022-jan-09.

23. Polyvach K., Chabaniuk V. (2019) Atlasna informatsiina systema kulturnoi
spadscyny Ukrainy. Materialy VIII  Vseukrayinskoi naukovo-praktychnoyi
konferencii (z mizhnarodnoi uchastu) «Regionalni problemy Ukrainy: heohrafichnyi
analiz ta poshuk shlyachiv vyrishennya». 3-4 zhovinya 2019 r.—Cherson:
Vydavnychyi dim «Helvetica», 2019. —s5.194-197.

B. Ya6anwok, O. Inmumk, K. ITloausay, B. ITiopo, I. Koaimacos, FO. Heunnopenko

I'OJIOBHI KOHIEIITYAJIBHI MHOJIOKEHHSA CTBOPEHHHA
EJEKTPOHHOI'O JAEPKABHOI'O PEECTPY HEPYXOMOI
KYJbTYPHOI COAJIIIIMHA YKPAITHU. YACTHUHA 1

Anomauia. J[na opeauizayii OiinbHOCMI NO CMBOPEHHIO HOB020 CYYACHO20
eleKmpoHHo2o [lepoicasHoeo peecmpa Hepyxomoi Kyavmypuoi cnaowunu (KC)
Ykpainu sanpononosano 3acmocysamu memooonozcito, o 6a3yemvcs Ha MAK 36aHUX
Kapracax Piwens (KaPi) «uococo»=X, 0e X no3nauae Ak 6KA3aH)Y CUCMEMY
(niocucmemy), max i knac maxkux cucmem (niocucmem). 3acmocyeannsi KaPi oo X
yinkom y cmammi HA36aHO 101068HUM KOHYenmyanbHum noaodcenHsam (), oOHak
He38axcarouy Ha U020 o4eguoHicmy, 018 koncmpykyii KaPi X 3acmocoenuii eniepag:

«Hatuisasicue nobawumu me, uio npsmo neped moooio. — I 'emey [1; Ilepeomosal.


https://ggim.un.org/IGIF/

X y sanuci KaPi X npuiimac 3nauenHs i€papXiuHo cmpyKmypoeauoi Amiaachoi
T'eolughopmayitinoi Cucmemu (AI'IC), wo ckradaemvcs 3 4omupvbox cmpam (3HU3y-
82opy N: Onepayiiunoi (@), Annikayiunoi (@), Konyenmyanvnoi (f) i 3acanvuoi (7).
KaPi X y cmammi npuiimae mpu 3nauenns: KaPi AI'ICI (susnauae OisnvHicmb no
cmeopennio nepuoi uepeu AI'IC — cucmemu AI'ICI=X), aKaPi AI'ICI (suznauac
oisinbHicme  «mioiey niocucmemamu ALICI  Annikayiunoi i Onepayitinoi cmpam
seopu-enus V), BKaPi AT'ICI (susnauac Oisnvnicmu «mise» niocucmemamu ALICI
Konyenmyanonoi i Annikayinunoi cmpam 320pu-6nu3 J).

KaPi X esusnauwaemvcs naxemamu i BIOHOWEHHAMU MINC HUMU MAK 368AHOL
«nempaouy llyonikayii-Ilpooyxmu-Ilpoyecu-Ocnosu-Cesicu. Ilakemu I[Ilpodyxmu-
lIpoyecu-Ocho8u i 8I0HOUIEHHS MIdC HUMU HA3UBAIOMbCA 207108HO0 mpiadoto KaPi.
I[n mpiada € 0CHOB010 20/106HUX KOHYENMYAIbHUX NonodceHb [-3. Bonu
Gopmynworomocs  HacmynHum  yunom:  KaPillpooykmu — nonooxcenus 1,
KaPi.Ilpoyecu — nonoocenns 2, KaPi.OcHou — nonodicenus 3.

YV Yacmuni 1 onucyemocs cmyn y npoonemy i nonoxcenus () ma 1. Ilonoowcenns 2
ma 3 onucytomsca y Yacmuni 2. Memooonoeis, wo 6azyemoca na Kapkacax Piwens,
peanizye KOHKpemHUU CUCMEMHUU nioXi0 00 CMEOPEHHS HOB020 eleKMPOHHO20
Heporcasnoco peeccmpa nepyxomoi KC Vrpainu.

Knwuosi cnoea: Kaprxac Piwenwv (KaPi), Amnacna I'eolnpopmayitina Cucmema

(AI'IC), Heporcasnuii peecmp nepyxomoi KyabmypHoi cnaouuHu



