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THE MAIN PRINCIPLES OF BUILDING GEMOLOGICAL CLASSIFICATION
OF RAW AMBER

Purpose. To conduct a comprehensive analysis of the amber market and identify the key principles of the gem-
ological classification of raw amber. This will provide complete information on the quality of amber and its consumer
properties, which, in turn, will create the basis for solving both practical and theoretical tasks: determining the cost of
raw materials and finished products; identifying patterns of development of the amber market.

Methodology. The methodological basis of the study is based on general scientific analytical approaches. Within the
framework of the methodology, a classification algorithm has been developed that allows building a relational database
with the ability to automate, systematise, analyse and visualise information on the basis of specialised software.

Findings. On the basis of the developed classification principles, three categories of properties have been identified:
dimensional and weight, technological and decorative, and decorative ones. They are key in determining the quality
of amber, drawing up geological, economic, technological and design projects. This approach made it possible to
develop a gemological classification that has been tested on specific sites, which, in turn, contributed to the creation
of a software algorithm that simplifies the work of geologists, miners, and processors.

Originality. For the first time, the basic principles of the gemological classification have been developed, taking
into account the fundamental principles of gemological science, design, processing and evaluation of amber.

Practical value. The amber quality criteria included in the gemological classification are important for the geo-
logical and economic assessment of amber deposits, the preparation of price lists taking into account consumer prop-

erties, the development of technological projects, and the analysis of the raw amber market.
Keywords: amber, raw materials, products, consumer properties, gemological classification, amber market

Introduction. Amber occupies an important place in
the global gemstone market due to its decorative quali-
ties and technological properties. It is widely used in
decorative and applied arts [1, 2], as well as in the pro-
duction of varnishes and cosmetics [3]. In addition, am-
ber has a scientific value: inclusions of insects, vegeta-
tion, liquids, and gases serve as unique evidence of the
organic and inorganic environment that existed millions
of years ago. This makes amber an indispensable mate-
rial for paleontological, geographical and geological re-
constructions.

Amber is a unique natural material that is the only
gem of organogenic origin in Ukraine [4]. Despite the
recognition of amber as a precious stone, subsequent
regulations do not contain clear criteria for its quality.
This inconsistency leads to uncertainty in the legal regu-
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lation of its extraction, processing and circulation. As a
result, amber is unprotected both in the domestic and
global markets, which makes it possible to use it in illegal
trafficking, smuggling and other illegal activities [5]. This
underscores the need to develop and implement com-
prehensive information on the quality of amber aimed at
the sustainable use of this valuable natural resource.

In addition, the problem of illegal amber mining,
which brings high profits bypassing the state budget, re-
mains relevant for some regions of our country today [6].

Scientists draw attention to numerous ways of com-
mitting offences in various sectors of the public sector
(Chaplynskyi, K., Pyrih, 1., Yefimov, M., & Bidniak V.,
2023), but the specifics of the amber market require a
separate study. The catastrophic environmental situa-
tion in the Polissia region of Ukraine, which is associ-
ated with illegal amber mining, is also reflected in the
artistic images of amber works of authorship [7].
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Thus, today amber occupies a key position in the
mineral resource base of Ukraine as a valuable stone-
coloured raw material. The growing demand for amber,
especially in the field of art and jewellery, emphasises
the need for an in-depth study of its quality based on
consumer properties.

The results of international exhibitions and market
research on prices in specialised boutiques have shown a
sharp discrepancy in many pricing issues in the existing
market, which has always been subject to price fluctua-
tions depending on the quality of raw materials.

The current amber market in Ukraine is character-
ised by economic instability and price imbalance, which
is associated with a number of systemic problems [8§].

1. Amber is officially recognised as a gemstone of or-
ganogenic origin [4], which requires clear evaluation
criteria.

2. In practice, the market is overloaded with amber
of illegal origin, the volume of which significantly ex-
ceeds legal supplies [9].

3. The current price lists [10] do not allow for a reli-
able assessment of the quality and value of raw amber.
These documents do not take into account the geo-
graphical origin, morphological features and interests of
the industry.

In addition, there is a lack of uniform terminology
and diagnostic approaches.

All of this hinders the formation of a transparent and
sustainable amber market, reduces its legitimacy and
promotes the development of shadow schemes.

It is worth noting that in international practice, prices
for raw amber are usually set by subsoil users — licensees
who carry out commercial development of deposits.
These business entities form the basic pricing guidelines
and regulate production and economic processes at all
stages of the commodity chain: extraction, primary pro-
cessing, sorting, production and sales. Such a mechanism
provides an institutionalised model for regulating the in-
dustry, which allows market participants — including con-
sumers, experts and appraisers — to be promptly informed
of current raw material prices. This helps to maintain the
principles of legal equivalence of products, market trans-
parency and the objectivity of expert assessment.

In the process of amber valuation in Ukraine, the ex-
pert service is guided by two main documents that play a
key role in determining the qualitative and quantitative
characteristics of this gem. The first of them is the na-
tional standard of Ukraine “Raw Amber. General Tech-
nical Conditions” [11]. This standard sets out the basic
requirements for amber, including its physical and
chemical properties, as well as the criteria by which it is
assessed.

The second important document is the price lists for
amber, which are formed and published in the bulletin
‘Price Guide for Precious and Decorative Stones’ [12].

The problem with the legitimacy of these documents
is that they contain contradictory information, which
complicates the valuation process and can lead to a dis-
tortion of the market value of amber. In a dynamic gem-
stone market, it is necessary to critically analyse and
interpret the information contained in these sources.

It should also be noted that these documents do not
take into account the consumer properties of amber,
such as colour, transparency, presence or absence of in-

clusions, i.e. properties that are essential in determining
the value of raw materials.

Now there is a need to develop a gemological classi-
fication, which will become the basis for determining
the quality of amber and identifying new and original
technological solutions in the field of its sorting, pro-
cessing and manufacturing of products. This will un-
doubtedly have a positive impact on the rational use of
mineral resources and create conditions for the develop-
ment of a modern amber market with objective (price-
quality) and transparent prices in Ukraine.

Literature review. To the present day, no single clas-
sification of amber has been developed, as a wide variety
of types of the stone has led to the creation of a significant
number of their disparate varieties. The existing classifi-
cations of amber [13, 14] are based on several criteria:

- external characteristics (including colour, trans-
parency, shape and size) [15];

- place of extraction (Baltic, Burmese, Dominican,
etc.) [16];

- composition, structure and properties [17, 18];

- processing method (natural, refined, calcined,
pressed) [19].

In addition, there are specialised classifications
[20], which include various systems that take into ac-
count the unique properties and characteristics of am-
ber and adapt to the market conditions caused by the
fashion for amber and the level of technology for its
processing. Most often, these are trade classifications,
where amber is divided into certain types by weight,
size, structure and transparency, which affects its
price and use.

It is also necessary to mention the so-called com-
mercial classifications of amber and local standards that
are currently in force, which allow taking into account
the specifics of local extraction, trade and quality assess-
ment of amber on the market [21]. Such classifications
are based on the weight, size, structure and transparen-
cy of amber, its quality and purpose. They allow amber
to be effectively evaluated and used in various industries,
including jewellery and souvenirs.

In the international market, amber classification is
based on several standards and principles that may vary
depending on the country, type of amber, gemological
standards (size, shape and colour) and local standards
that take into account the conditions of amber extrac-
tion and trade. The 4C principle (colour, clarity, cut,
carat weight) remains the international criteria for am-
ber evaluation [22].

In the scientific and commercial literature, the most
acceptable and understandable classifications of amber
are by colour shades: yellow, brown, grey, black, as well
as rarer ones — green, blue, red, and others. The Baltic
region has its own colour varieties of amber: succinite —
lemon, cognac; glessite — brown, opaque; bockerite —
dark, elastic, opaque; hedanite — waxy yellow; stan-
nite — black, fragile.

Mining organisations have their own price lists with
characteristics that are available for identification at the
extraction stage. Here, the main criterion is the weight
of the fraction, as well as characteristics with incomplete
and sometimes ambiguous concepts of transparency and
shape of amber. In addition, such price lists often do not
contain such characteristics as colour, inclusions,
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cracks, which are the main criteria for determining the
quality of raw amber and its value.

On the territory of Ukraine, the only official docu-
ment that all state and commercial entities should follow
when determining the value of amber is the price lists
[12] of the State Gemological Centre of Ukraine
(SGCU) under the Ministry of Finance of Ukraine.
However, this document does not specify the properties
of amber that reflect its qualities as a gem, let alone a
precious stone.

That is why it is necessary to develop a gemological
classification for amber, the only precious stone mined
in Ukraine, which could serve as a basis for creating
more objective price lists that would respect the main
ratio of price and quality.

Purpose. A marketing analysis of the amber market in
Ukraine has shown its disorder and instability, primarily
because the issue of amber pricing remains unresolved
[23]. Therefore, today, identifying the main pricing crite-
ria for raw amber and amber products is an urgent prob-
lem that needs to be addressed by specialists in various
fields (gemological, geological, economic, legal, etc.).

In our opinion, this problem can be best solved by
the gemological classification of raw amber. This will
provide complete information on the quality of amber
and its consumer properties, which, in turn, will create
the basis for solving both practical and theoretical prob-
lems: determining the value of raw materials and fin-
ished products, as well as identifying patterns of devel-
opment of the amber market.

Thus, the purpose of the article is to conduct a com-
prehensive analysis of the amber market and identify the
key principles of the gemological classification of raw
amber, which will significantly increase the level of valu-
ation of this gem.

The objectives of this work are:

1. To analyse the amber market in Ukraine.

2. To study the consumer properties of raw amber
and consider the possibility of using them to develop a
gemological classification.

3. To develop the basic principles of the multidi-
mensional gemological classification of amber, which
takes into account its consumer properties and reflects
the continuity of amber characteristics from raw materi-
als to finished products, covers all possible combina-
tions of amber properties, takes into consideration gem-
ological, technological, aesthetic and economic links
between raw materials and products.

Methods. The research conducted includes both
well-known analytical approaches and gemmological
classification of amber, which is developed based on the
combination of available knowledge, skills, and compo-
nents of the methodological apparatus. Gemological
classification is a comprehensive system for studying
amber, which includes:

- diagnosis of technological, technological-decora-
tive and decorative parameters of amber samples, with
differentiation into quantitative and qualitative charac-
teristics due to their different effects on the properties of
the raw material;

- analysis of data taking into account dimensional,
weight and morphological (size, mass, shape) and opti-
cal (transparency, colour) properties, as well as the pres-
ence of cracks and inclusions, which can act as defects

that reduce the grade of amber, or as factors that in-
crease its aesthetic value and cost.

To increase the objectivity of the final results, a gem-
ological classification algorithm was developed, which
served as the basis for the creation of specialised soft-
ware. This software includes a relational database with
automated systematisation, analysis and visualisation of
information in tabular and graphical formats, which sig-
nificantly increases the objectivity, reproducibility and
practical significance of the results.

The main array of experimental data obtained over
the last five years is focused on applied aspects (utilitar-
ian results).

Results of the study. The results of marketing re-
search show that it is the market that influences changes
in the value of amber, since it is here that economic fac-
tors are regulated, quality indicators for products are
selected, and technological issues of production are re-
solved [23]. Therefore, the most important evaluator of
both raw materials and amber products is the consumer,
because it is the consumer who chooses the product and
sets the appropriate price.

Let us consider how specific products form re-
quirements for the quality of raw materials through
their consumer properties: colour, transparency,
shape, etc. (Table 1).

Table 1 was constructed according to the following
algorithm: type of product (commodity) — consumer
properties — requirements for the quality of raw materi-
als. Aesthetic effects should also be added here, as they
are the hallmark of a particular type of product for the
consumer.

The analysis of Table 1 shows that certain products
require raw amber with certain properties.

For example, to make the ‘Bullets’ necklace from
honey amber, isometric samples or blanks obtained
from large pieces of amber of the corresponding (honey)
colour are required.

The isometric shape of the amber is also important
for the “Diamond Facet” necklace, but the preferred
colours are lemon or cognac, as they create the effect of
a ‘diamond’ sparkle.

For Cameos and Intaglios, flat samples or blanks are
required. However, the preferred colours for each type
differ: for Cameos, landscape or honey amber is pre-
ferred, which emphasises the expressiveness of the artis-
tic image and the carver’s skill; for intaglio, only trans-
parent amber (without cracks or inclusions) is required
to create a clean and clear carving relief.

These examples demonstrate once again that each
type of product requires raw materials with specific
properties. Such properties as the size and shape of the
amber, then the presence of cracks, inclusions, trans-
parency and colour play a decisive role in this. It is
these properties that determine the value of amber and
should form the basis of its gemological classification,
which is focused on solving primarily practical prob-
lems — determining the field of application and the
type of products.

From the point of view of practical gemology [25],
all properties of amber are divided into three groups:

- technological properties (hardness, refractive in-
dex, specific gravity, viscosity), which affect only the
way amber is processed;
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Table 1

Amber products and consumer properties

Products Consumer properties

Requirements

Aesthetic effects
to amber

Necklace “Balls”
honey

Honey colour, ideal shape of beads

The shape of the sample is isometric,
honey colour of the raw material

Warm, lower colour, the
thread is not visible

Necklace Brightness of lemon and cognac colour
“Diamond Facet” | with strong glass lustre

Raw amber of lemon and cognac
colours of isometric shape

Strong glass (to diamond)
lustre

combination of white and honey
amber)

Intaglio Lemon or cognac colour with a Lemon or cognac amber of a flat The effect of a convex
pattern inside shape pattern inside the amber
Cameos Honey or landscape colour (a Honey or landscape amber of flat The effect of a convex pattern

shape

on the surface of the amber

- technological and decorative properties (shape,
size, cracks, inclusions), which determine both the pro-
cessing technology and the decorative properties of the
stone and are taken into account when developing the
design of the product;

- decorative properties (colour, transparency) deter-
mine the decorative and aesthetic component and do
not affect the processing technology.

The three groups of properties identified are crucial
for constructing a hierarchical gemmological classifica-
tion of amber. In fact, this classification is a standardised
algorithm for determining the quality of raw materials,
which is used by technologists, designers and artistic
processing masters.

Levels of gemmological classification.

First level: Morphology of samples (Table 2).

The morphology of amber samples is characterised
by considerable variability and often does not have
strictly defined contours [26]. However, in the vast ma-
jority of cases, their shape can be classified according to
the following geometric categories:

- isometric — aspect ratio L:W:H=1:1:1;

- flat — L:W:H=0.3:1:1;

- elongated — L:W:H=1:1:0.3;

- amoeboid — a shape that does not have distinct con-
tours and does not correspond to the above types (Fig. 1).

The morphological classification of amber is a key
factor in determining its grade and practical application,
as well as in selecting specific types of finished products.
For example, isometric samples are ideal for making
balls, figurines and souvenir (collectible) items.

An important technological indicator in determining
the type of product is the yield coefficient of usable ma-
terial, which is calculated as the ratio of the mass of fin-
ished products to the mass of raw materials, expressed as
a percentage.

Second level: Cracking (Table 2).

Fracturing is a significant parameter that determines
both the technological features of amber processing and

& o> mm iy

Fig. 1. The shape of natural amber specimens
A — isometric; B— flat; C — elongated; D — amoeboid

its aesthetic properties [26]. Cracks are traditionally
considered defects that reduce the grade of raw materi-
als. Depending on the intended use of the finished prod-
uct, their presence may be categorically unacceptable or
limitedly permissible.

It should be noted, however, that some types of
cracks, in particular stress cracks (so-called ‘umbrel-
las’), can create unique optical effects, such as internal
sparkles and iridescence, which, on the contrary, in-
crease the aesthetic and collectible value of the sample.

The classification of amber samples according to the
degree of fracturing is presented below. Four main vari-
eties of amber are distinguished according to the nature
and severity of the cracks (Fig. 2):

1. Samples without cracks: complete samples with-
out any defects.

2. Single cracks: interlayer cracks and tensile cracks
(‘umbrella cracks’).

3. Cracks up to 50 %: ‘Umbrella’ cracks and inter-
nal cracks that create localised areas of softening.

4. Cracking over 50 %: cases where cracks can com-
promise the integrity of the sample and create softening
areas throughout the entire volume.

Thus, there are four types of fissures in each form of
amber. Taking into account the shape and fissure, a total
of 16 classification taxa can be obtained, which empha-
sises the complex approach to the classification of amber
and its properties.

The third level of amber classification is inclusions
(Table 2). Inclusions in amber are a unique and invalu-
able scientific material that can provide important infor-
mation about events that took place on the Earth millions
of years ago. These inclusions may contain the remains of
vegetation, insects, animals, and provide data on the cli-
mate and atmospheric composition of that time [27].

From the point of view of mineralogy and jewellery,
inclusions are considered to be defects that can nega-
tively affect the quality of amber. The number and nature
of inclusions affect the colour and transparency of amber
(Fig. 3), which makes them interrelated parameters.

For example, the smallest gas-liquid inclusions can
give amber a milky white colour. Small clusters of such
inclusions inside the amber can create the effect of neb-
ulae or clouds. At the same time, larger inclusions of
organic matter can colour amber in a dark grey colour,
sometimes with a brownish tint.

It is important to note that the content of inclusions
directly affects the transparency of amber. The more in-
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Table 2

Gemological classification of raw amber

Cracks,

Shape | . . Clarity Colour | Sort
inclusions
Isometric | without clear transparent- | 1
shape cracks and coloured
inclusions | translucent honey
1-2mm
opaque milky-white
black
single clear coloured 2
f:racks. and | translucent
inclusions translucent up to
10 mm
Translucent honey
-2 mm
opaque milky-white
black
cracks and | translucent coloured 3
inclusions | translucent up to
<50 % 10 mm
Translucent honey
1-2 mm
opaque milky-white
black
cracks and | translucent coloured 4
inclusions | trapslucent up to
>50 % 10 mm
translucent honey
-2 mm
opaque milky-white
black
Flat shape | without clear coloured 1
cracks and | translucent honey
inclusions | {—2 mm
opaque milky-white
black
single clear coloured 2
cracks and | translucent
inclusions
translucent up to
10 mm
translucent honey
-2 mm
opaque milky-white
cracks and | translucent coloured 3
inclusions | translucent up to
<50 % 10 mm
translucent honey
1-2 mm
opaque milky-white
black
cracks and | translucent coloured 4
inclusions | trapslucent up to
>50 % 10 mm
translucent honey
-2 mm
opaque milky-white
black

End of Table 2
Elongate |without clear coloured 1
form cracks and | translucent honey
inclusions | 1—2 mm
opaque milky-white
black
single clear coloured 2
cracks and | translucent
inclusions [ ranslucent up to
10 mm
translucent honey
1—2 mm
clear coloured
cracks and | translucent coloured 3
inclusions | translucent up to
<50 % 10 mm
translucent honey
1-2 mm
opaque milky-white
black
cracks and | translucent coloured 4
inclusions | translucent up to
>50 % 10 mm
translucent honey
-2 mm
opaque milky-white
black
Amoeblc |without clear coloured 1
shape cracks and | translucent honey
(irregularly | inclusions | |—2 mm
shaped) opaque milky-white
black
single clear coloured 2
cracks and | translucent
inclusions | translucent up to
10 mm
translucent honey
1—-2 mm
clear coloured
cracks and | translucent coloured 3
inclusions | translucent up to
<50 % 10 mm
translucent honey
-2 mm
opaque milky-white
black
cracks and | translucent coloured 4
inclusions | translucent up to
>50 % 10 mm
translucent honey
1—2 mm
opaque milky-white
black

clusions, the lower the level of transparency, which can
also affect the aesthetic and commercial characteristics
of this material.

The fourth level of amber classification is transpar-
ency (Table 2). The transparency of amber is an optical
property that determines its ability to transmit light.
This property is closely related to the presence or ab-
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Fig. 2. Classification of specimens by cracking:

A — no cracks; B — single cracks; C — cracks up to 50 %;
D — cracks over 50 %

n B b@'@s :
Fig. 3. Classification of inclusions in amber by their content:

A — no inclusions; B — single inclusions; C — inclusions up
to 50 %; D — inclusions over 50 %

sence of inclusions in the amber structure [28]. For ex-
ample, a large number of microscopic gas-liquid inclu-
sions can give amber a white colour, while organic in-
clusions with a high degree of saturation can colour it
grey with a brownish tint, dark grey or black. In this clas-
sification, for simplicity, we do not consider a separate
level of inclusions.

According to the level of transparency, amber is di-
vided into five main types (Fig. 4):

1. Transparent: completely transmitting light.

2. Translucent: characterised by turbidity in certain
areas.

3. Transparent up to 10 mm: light passes through
the material to a depth of 10 mm.

4. Translucent to a shallow depth: transmits light to
a depth of 1—2 mm.

5. Opaque: does not transmit light.

Each of the distinguished varieties may contain am-
ber with different fissures. For example, there may be
transparent amber with single cracks or opaque amber
with similar defects.

If we make calculations based on the following
scheme: mass — shape — fissure — transparency — trans-
parency, we can get the total number of classified taxa —
576 (Table 2).

Thus, after the analysis according to the fourth level
of classification, it is already possible to speak with con-
fidence about the quality of raw materials. For example,
an amber sample weighing 4.9 grams, which has a flat
shape, no cracks and high transparency, is suitable for
the manufacture of highly artistic items such as intaglios
and cameos.

The fifth level of amber classification is colour range
(Table 2). The colour range of amber is an important
aspect of its classification [29], as it significantly affects
the aesthetic perception and preferences of consumers.

Fig. 4. Classification of amber by transparency level:

A — clear; B — translucent; C — transparent up to 10 mm;
D — translucent up to 2 mm; E — opaque

Based on the above, colour can be considered as one of
the key decorative properties that determines the value
and attractiveness of the material.

Within the cost classification, there are four main
colour segments of raw amber, ranked from the most ex-
pensive to the most affordable (Fig. 5):

1. Milky-white (Landscape) amber.

2. Honey amber.

3. Black amber.

4. Transparent-coloured amber (including lemon,
cognac, brown, green and red shades) (Fig. 6).

The number of classification taxa based on such
characteristics as weight, shape, fissure, transparency
and colour is 536.

This underlines the diversity and complexity of am-
ber classification, which makes it a subject of interest for
both gemologists and collectors.

The sixth level of amber classification is inclusions
(Table 2). These are inclusions of insects or other ani-
mals that were preserved in amber many millions of years
ago [30]. Their study requires a specialised approach and
extensive knowledge of palacontology and mineralogy.
Inclusions occur in three transparent types of amber,
which usually contain cracks and other inclusions.

There are three categories of inclusions: common,
rare and unique (Fig. 7). The value of inclusions is de-
termined by such factors as the degree of preservation,
rarity of the find and the uniqueness of individual
specimens.

Thus, the gemological classification, based on the
principle of hierarchy (sequence) of studying the prop-
erties of amber, is a configuration of scientific knowl-
edge and meets the following criteria:

- it makes it possible to solve a set of tasks of different
levels (technological, art historical, cultural, economic

Fig. 5. Reference opaque amber specimens:
A — honey; B — milky-white (landscape); C — black; D —
black-brown (Pompeii)

Fig. 6. Reference transparent-coloured shades of amber:
A — lemon; B — cognac; C — red; D — green

Fig. 7. Inclusions in amber:
A — ordinary; B — rare; C — unique
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AMBER VARIETY REFERENCE DETERMINER

Sample form

Fig. 8. Interface of the “Veriety” program

ones) for a wide range of subjects (designers, processors,
technologists, economists);

- provides for the possibility of expanding the classi-
fied gemological properties and making the necessary
changes to the classification algorithm;

- ensures the simplicity of maintaining the classifier,
provided that it is used by competent knowledgeable ex-
perts in the established field of knowledge.

The proposed gemological classification is quite exten-
sive and contains 536 classification taxa, which in paper
and electronic versions takes up 13 pages of printed text.

To optimise the work with this classification, the
“Veriety” software was developed, which significantly
speeds up and simplifies the process of determining the
amber grade, providing more objective results.

The main interface of the software includes six clas-
sification levels: the shape of the samples, the presence
of cracks and inclusions, the degree of transparency and
colour, and the presence of inclusions (Fig. 8).

Each level is accompanied by colour illustrations of
reference samples that serve as standards for each of the
amber properties, including colour, shape and the pres-
ence or absence of cracks. This, in turn, increases the
objectivity in determining the quality of amber and,
consequently, the accuracy of the classification of raw
materials.

Let us consider how the software works on a specific
sample of amber with the following properties: weight 9
g, flat shape, no cracks, transparent (no cracks or inclu-
sions), lemon colour. In the interface panel, select:
“RadioButton coloured”. After clicking the ‘Determine
grade’ button, the programme displays the following in-
formation: Grade 1, flat shape, no cracks, transparent,
lemon colour.

The results of the analysis are saved in Word and
SQL formats, which ensures their further use and pro-
cessing.

Conclusions. The gemological classification is based
on the hierarchy of studying the properties of raw amber:
weight, shape, cracks, transparency, and colour. It pro-
vides comprehensive information about the quality of
amber and its consumer properties. This, in turn, opens
up opportunities for solving technological, art histori-
cal, cultural, and economic problems for geologists,
miners, and processors.

The information obtained with the help of the pro-
posed software is characterised by unambiguity, which
ensures the reliability of the results in further research.
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Mera. [IpoBecTr KOMITJIEKCHUI aHaJIi3 OypIITUHO-
BOTO PUHKY i1 BUSIBUTY KJIIOYOBI IPUHIIUIIN ITOOYI0BU
reMoJioriuHoi knacudikauii OypiutuHy-cupiio. Lle
JJacTb 3MOTYy OTpPMMATH IIOBHY iH(OpMalilo 010
SIKOCTi OYpIITUHY Ta MOTO CITOKMBYMX BIACTHUBOCTEH,
IO, CBOEI YEProl, CTBOPUTH INATPYHTS IS
pO3B’sI3aHHS SIK MPAKTUYHUX, TaK i TEOPETUUHUX 3a-
BIAaHb. BU3HAUCHHS BapTOCTIi CHMPOBMHHU I TOTOBOI
MPOAYKILii; BUSIBJICHHSI 3aKOHOMipHOCTEH PO3BUTKY
PUHKY OYpIITUHY.

MeTtoauka. MeToI0JI0TiUHY OCHOBY JOCJiIKEHHS
CKJIaJaloTh 3arajJlbHOHAYKOBI aHaJiTMYHI MiAXOIM.
Y paMkax MeTomo0Tii po3po0eHO alTOPUTM KIach-
¢ikarii, 1110 103BOJIsIE TTOOYAYBATH PeISLiiHY 6a3y Ja-
HUX i3 MOXJIMBICTIO aBTOMaTM3allil, CUCTeMaTUu3allil,
aHaJji3y i Bi3yamizauii iHdopMmallii Ha 6a3i creniamizo-
BaHOTO IIPOTPAMHOTO 3a0¢3TICUCHHSI.

Pesyabratu. Ha ocHOBi po3po0seHUX NPUHLIMITIB
kiacudikallii BUAUIEHI TPU KaTeropii BIACTUBOCTEN:
pPO3MipHO-BaroBi, TEXHOJOTO-IeKOPaTUBHI 1 IeKopa-
TUBHi. BOHM € KJIIOYOBUMMU TIpM BU3HAUEHHi SKOCTI
OypIITUHY, CKJIaJaHHi T€0J0ro-eKOHOMIUHUX, TEXHO-
JIOTIYHMX i OM3alHEpPChbKUX TMPOEKTiB. Takuii mimxin
JlaB 3MOTYy pO3pOOMTHM TeMOJIOTiYHY Kiacuikallilo,
anpoOoBaHy Ha KOHKPETHUX O0’€KTax, 110, CBOEIO
Yeproo, CIpUsIO CTBOPEHHIO aJITOPUTMY ITPOTPaMHO-
ro 3a0e3MneueHHsl, SIKe CIPOILyE POOOTY reosoriB, Tip-
HUKIB Ta 0OpOOHMUKIB.

HaykoBa HoBM3HA. Yriepilie po3poOJieHi OCHOBHi
MPUHUMIIM TIOOYIOBU T'eMOJIOTiUYHOI Kiaacudikariii
3 ypaxyBaHHSIM (byHIaMEHTAJIBHUX 3aca TeMOJIOTIYHOI
HayKM, 1u3aiiHy, OOpOOKHU i OLIIHKY OYPIUTHHY.

IIpakTuuna 3naynmictb. Kpurepii skocti Oyputu-
Hy, 1110 3aKJIafeHi B TeMOJIOTiuHY Kiacudikallito, Bax-
JIUBI 711 T€O0JOTr0-€KOHOMIYHOI OILIiHKMA POJOBMIIL
OypILUTUHY, CKJIaZaHHS TPECKypaHTIB i3 ypaxyBaH-
HSIM CMOXMBYUX BJIACTUBOCTEH, pO3pOOJECHHS TEXHO-
JIOTIYHMX TIPOEKTIB, aHAIi3y pUHKY OYPIITUHY-CUPLIIO.

Kmouosi cioBa: 6ypwmun, cuposuna, eupobu, cno-
ACUBYI BAACIMUBOCII, 2eMON02IMHA KaacuiKayis, pUHOK
Oypumuny
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