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The paper is aimed to refer metasomatites of Ukrainian Shield (USh) to the specific metasomatic families (formations) using the uni-
fied system of definitions and terms and to recognize distinctive features of metasomatic rocks for the separate megablocks of the
shield. Summarizing the all available data, it can be concluded that restricted list of metasomatic families are identified for the whole of
USh. In particular, within USh nearsurface families are not known at all; subvolcanic families are presented in Middle-Dniprean
megablock only; but families merely of hypabyssal and abyssal depth levels are shown in other megablocks. Additionally, it has been
found that alkaline metasomatic families are evidently prevailing relatively to acid and magnesian-calcian families as well as almost all
metasomatic rocks of USh are early or middle Proterozoic. As well it has been found that the separate megablocks of USh are character-
ized by the specific features of prevalence for different types of metasomatic families. It was concluded that above features of me-
tasomatic rocks distinguish the USh from other Precambrian shields of the world. The authors emphasize that conditionality of hydro-
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with general geologic, petrogenetic and tectonic events can give a key knowledge for application of

hydrothermaly altered rocks as important petrology and metallogenic indicators.

Introduction

Long since hydrothermally altered (metasomatic) rocks
are making good use as significant criterion for exploration
of mineral deposits. Investigation of metasomatites allows
getting multifarious and often unique information concerning
geologic and physicochemical conditions of ore formation.
This defines an applied significance of metasomatic rocks.
However, it is well known that metasomatic processes are
genetically coupled with other endogenous events such as
igneous, metamorphic and ultrametamorphic processes,
which to a considerable degree assign composition and
metallogenic specialization of metasomatites. Therefore in-
depth study of hydrothermally altered rocks has a high pe-
trology profile to analyze rock forming conditions within
certain geologic unit or region.

Several approaches of hydrothermally altered rock
classification were developed since beginning of 20" cen-
tury [1-3 etc]. However, the concept of metasomatic fami-
lies approach come as the most general and geologically
based way for metasomatic systematics [4, 5]. Concept of
metasomatic families (‘metasomatic formations') was first
proposed in 1950 decade [6,7] based on ideas of Dmitry
Korzhinskii [8], and thereafter it was advanced in the For-
mer Soviet Union and post soviet countries [9-14 etc.]. The
authors [4] have summed up these efforts and generalized
principal statements of family analysis for metasomatic
rocks. In general the recommendations by the IUGS (Inter-
national Union of Geological Sciences) Subcommission on
the systematics of metamorphic rocks concerning me-
tasomatites [5] are based on these statements.

Numerous publications including special books were
dedicated to investigation of metasomatites discovered
within the Ukrainian Shield (USh) [11, 12, 15-17 etc]. Still
there are very restricted numbers of generalized works given
up the systematics of metasomatic rocks of USh. Except
publications summarizing data on specific groups of hydro-
thermaly altered rocks (e.g. [11,13,15]) and publications on
metasomatites of separate area of USh [11,15,17], there are
a few works which anyhow analyze metasomatites for USh
as a whole [18, 19, 20]. It has to be noted that all above ref-
erences date from1970-1980. During last decades consider-
able volume of new information on metasomatites of USh
has been obtained. Moreover this time holistic theoretical
and applied approaches of metasomatic systematics based
on the family principles have been developed [4, 5].

In particular classification of metasomatic families
("formations") has been proposed in [14]. This attempt was
built upon the physicochemical grounds where main class
parameters were temperature and acid-base properties of
hydrothermal solutions. Besides metasomatites of Siberia,
Middle Asia, Ural and other regions, several metasomatic
occurrences of USh have been evaluated in [14]. However
geologic level of consideration was not introduced in
Scherban’s systematics [14]. Vice versa in [4] geologic and
petrologic family approach was applied to the only typical
metasomstites of USh namely to uraniferrous sodium alka-
line metasomatites.

This paper is aimed to refer metasomatites of USh to the
specific metasomatic families using the unified system of defi-
nitions and terms and to recognize distinctive features of me-
tasomatic rocks for the separate megablocks of the shield.

Main definitions and terms of metasomatic family
analysis

It is of importance to fix the meaning of some principal
notions as well as relationships between ones before to
classify metasomatites on the ground of the family ap-
proach. The author's understanding of the terminology of
the family analysis for metasomatic systematics as the
system of definitions, terms and practical rules is setting
out below. Most of cited notions as such are not original.
They are formulated in special publications (e.g. [4, 5, 9
etc]) and widely spread in metasomatic petrology. The
problem is that part of them has various meaning in differ-
ent publications and others still were not directly incorpo-
rated in the metasomatic family analysis.

Understanding of metasomatic process (metasoma-
tism) is taken in accordance with formulation [4], which
defines that metasomatic transformation of the parent rock
is occurred at remaining part of the rock in a solid state and
with alteration of chemical composition as a result of the
interaction between the rock and aqueous endogenic fluids
(solution). The most characteristic feature of metasomatic
products is their zonation pattern. Therefore the subject of
consideration for the family analysis is only endogenic al-
tered rocks. Product of weathering and other products of
interaction between rocks and exogenic solutions are not
regarded as metasomatites. Rocks formed during interac-
tion of fluids with melts are not related to metasomstites
because solid state condition fails. Furthermore, hydro-
thermal filling veins, which generated by direct crystalliza-
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tion from solution, are not metasomatites as such, whereas
substitution veins, which form as a consequence of hydro-
thermal transformation of parent rocks, refer to me-
tasomatic product. Nevertheless, filling vein just as substi-
tution veins have to be the subject of family analysis be-
cause of close spatial and genetic relationships between
both vein types and metasomatites.

In general the family (formation) is paragenetic associa-
tion of the rocks. Thus, definition of certain family has to be
based on deducing of genetic unity of the rocks involved in
this family. It means that definition criteria for different ge-
netic types of rocks (sedimentary, igneous, metamorphic
etc) have to account specific origin conditions. In particular
definition of metasomatic family supposes application of
the notions which show properties of metasomatism as
rock forming process. Within these notions the basic one is
metasomatic column which represents horizontal zonation
as a general property of metasomatites. It is the certain
sequence of zones, consisting of metasomatic rocks (par-
agenesises). The complete column is formed as result of
interaction between parent rock and solution (fluid) at cer-
tain conditions (temperature, pressure, chemical composi-
tion of parent rock and acted fluid) [4, 21]. It follows from
this that metasomatic column is paragenetic association of
rocks or metasomatic facies [9].

Metasomatic family is defined [4] as a set of metasomatic
facies (columns) which were formed by alteration of rocks of
different chemical composition under an action of solutions
of certain petrogenetic type. This definition includes the term
"solutions of certain petrogenetic type", that is complicated in
practice since common genetic character of solutions does
not immediately follow from data obtained by direct geologic,
mineralogical and petrography methods.

Authors of this paper suggest that metasomatic family
i.e. paragenetic association of rocks has to be regarded
taking into account such notions as vertical zonation, me-

tasomatic phase and metasomatic stage. Vertical zonation
is a regular changing of metasomatic columns (facies)
mainly caused by changing of depth and hence by appro-
priate changing of temperature and chemical properties of
solutions during metasomatic replacement of parent rocks
under action of single hydrothermal flow [9]. Then it is ac-
cepted that metasomatic phase is a period of time when
replacement of parent rocks of different chemical composi-
tion depth-independently takes place under action of single
hydrothermal flow. Consequently in general case vertical
zonation is formed during one metasomatic phase. Me-
tasomatic stage can include some phases, which are dis-
tinguished with conditions and chemical directivity of altera-
tion, but they are related to single hydrothermal process.
And eventually certain metasomatic family includes rocks
which were formed over one metasomatic stage. In general
location and geologic age do not matter for assignment of
certain metasomatic family.

In Table 1 schematic presentation of metasomatic family
is shown. It is apparently that metasomatic family constitutes
the whole complex of rocks generated as result of single
metasomatic process of certain petrogenetic type. The verti-
cal zonation, i.e. set of metasomatic columns (facies) has
been formed during prograde phase of this process. Each
column differs from another owing to various chemical com-
position of parent rocks (1, 2, ...k), or because of different
depth (h1, hz, hy) and consequently varied TP conditions
(PT4, PTy, ... PTn). Additionally, metasomatic family in-
cludes products of connected phases. These mineral prod-
ucts can be formed by the way of removal and redeposition
of some chemical components (e.g. SiO» removal and sec-
ondary quartz precipitation caused by alkaline metasoma-
tose), or by mineral precipitation in consequence of solutions
oversaturation at temperature and/or pressure decreasing
(e.g. formation of secondary carbonates).

Table 1

Schematic presentation of metasomatic family

? o Products of single metasomatic process

3 s Stage, phases Depth TP

[ ’ onditions | (Parentrock); | (Parentrock), | (Parentrock)x | Metasomatic columns | >
8 “‘;’ Metasomatic columns (facieses) (facieses) which =
® & | Stage | Prograde | hy PT, facies: 4 facies;, facies x are included =
E g phase hy PT, faciess facies,» facies,x in vertical o
88 hy PTy faciesy 1 faciesn, faciesx zonation b~
g .% Connected h™ PT” New formed mineral associations caused by: g
oL phases - removal and redeposition of chemical components; 175}
295 - T and P decreasing, solution oversaturation and precipitation ,i:
»n ©° of chemical components U§J

Family belonging criteria for metasomatic rocks

On the whole family analysis for metasomatic rocks has
to be regarded as achievement of two interdependent ob-
jectives. There are substantiation of certain metasomatic
family (first objective) and referring some metasomatic
rocks to certain metasomatic family (second objective).

First objective expects solution of main problem of fam-
ily analysis that is substantiation of paragenetic unity for
rock association. This fulfillment has to be based on results
of direct geologic observations and analytical studies as
well as on data deducing from these direct results (mass
balance calculation, analysis of paragenesises, analysis of
metasomatic zonation, estimation of physico-chemical
conditions, including temperature, pressure and chemical
specialization of solutions). Both direct and deducing data
have to be theoretically evaluated and by this way qualita-
tive or quantitative petrogenetic model has to be devel-
oped. Therefore final result of these coupled investigations
is as firstly, formulation of petrogenetic entirety for the me-
tasomatic rocks relating to certain family and secondly,

ascertainment (identification) of geologic, geochemical and
petrology characteristics for the rocks of this metasomatic
family. Such characteristics, in other words family belong-
ing criteria, have to be based on results of direct observa-
tions and measurements as well as on data deducing im-
mediately from geological and geochemical information.

Second objective of family analysis means an investi-
gation of metasomatic rocks with the aim to ascertain the
characteristics which are belonging criteria to certain me-
tasomatic family. Taking into account the experience of
family analysis [4, 9, 10, 21 etc] the principal family belong-
ing criteria are presented by results of:

a) direct geologic observations (morphology and geologic
location of metasomatic bodies, spatial and time relationship
of metasomatites with tectonic structures, igneous
complexes and rock sequences of different origin etc).

b) mineralogical studies and geochemical
measurements (mineral associations, macro and trace
element composition of rocks and minerals)
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c) formalized geochemical and petrology processing of
direct mineralogical and analytical data (typical mineral
paragenesises and metasomatic columns, metallogenic
and geochemical specialization, chemical feature of
solutions, estimates of temperature and pressure).

The most useful method for derivation of the last group
of data is analysis of metasomatic zonation.

Identification of metasomatic families for Ukrainian
Shield

The identification of metasomatic families was carried
out on the base of family systematics presented in [4]. The
metasomatic families of this classification are divided
among three groups: acid, alkaline and magnesian-calcian.
For each family the principal characteristics are given in-
cluding geochemical and petrologic ones. There are follow-
ing geochemical characteristics in [4]: typical paragene-
sises of inner zones in metasomatic columns, metallogenic
specialization and mineral associations of connected me-
tasomatites. Petrology characteristics include depth level of
origin and relationship between metasomatic and igneous
rocks. Moreover an essence of paragenetic unity of rocks
for most metasomatic families is formulated as well as geo-
logic examples, descriptions of metasomatic columns and
other typical characteristics are given in [4]. "Depth levels"
have to be considered as generalized characteristics of
thermobaric conditions. They are [4]: nearsurface (NS),
subvolcanic (SV), hypabyssal (HA) and abyssal (AB) depth
levels. To refer the metasomatites of USh to certain family,
available data (see tables 2,3) were compared with family
formulations and descriptions by [4]. The identification of
metasomatic families has been worked out for separate
megablocks of USh: Volyn (V), Dnister-Boug (DB), Ros-
Tykych (RT), Kirovograd (K), Middle-Dniprean (MD),
Azovian (A). The boundaries between the megablocks
were taken from [22].

The results of family identification are presented in
Table 2. Having a single meaning metasomatic families are
marked by "+". The sigh "?" denotes that there are not suf-

ficient information in accessible data sources for confident
referring of the metasomatic rocks to the given family. The
albite-aegirine family (family of alkaline sodium metasoma-
tites) has been established for K and V megablocks of
USh, however in K megablock this family is represented by
uraniferrous metasomatites (marked as "+") and within V
megablock uranium ores were not discovered in these me-
tasomatic rocks (marked as "{+}"). For comparison and
family identification, besides the publications pointed out in
the Table 2, a lot of other data sources were used. In most
cases they are cited in publications indicated by "*".

Other metasomatic families of Ukrainian Shield

There are above (Table 2) metasomatic families of USh
which appeared in the classification [4]. However despite of
this, at least two else families within USh can be substanti-
ated on the base of available information — subvolcanic
quartz-carbonate (SQC) family and hematite-calcite-
chlorite-orthoclase (HCCO) family. Brief description of
these families follows below including general model for-
mulations of paragenetic unity for related rock association,
as well as geological, geochemical and petrology family
belonging criteria.

The SQC family joins metasomatic rocks which were in-
vestigated in detail within Sura greenstone complex (MD
geoblock of USh) and described mainly by Victor Monakhov
and coauthors [17, 23-25 etc]. Moreover in these publications
there are cited works on similar metasomatic rocks discovered
in other greenstone complexes of the MD geoblock
(Verkhvtsevo, Chortomlyk) as well as in greenstone com-
plexes of Baltic, Australian and Brazilian shields. Generalizing
the available data the following family model formulation is
accepted: the SQC family includes mesothermal metasomatic
rocks which were formed within Precambrian greenstone
complexes as result of post magmatic hydrothermal process
related to intrusion of subvolcanic porphyritic rocks. Acted
hydrothermal solutions are characterized as sodium, consid-
erable carbonate, low acid or near neutral and reduced.

Table 2

Identification of metasomatic families in geoblocks of Ukrainian shield based on systematics [4]

Metasomatic family Depth level USh megablocks Data sources
NS [SV]HA | AB A|MD|K?RT|DB|V
ACID
Propylites + [177], [25]
Beresites + [177], [25]
Quartz-tourmaline-chlorite family ? [17]
Greisens + ? ? + [12], [22¥], [30], [317], [32]
Quartz-feldspar family +? ? [12], [31], [32]
ALKALINE
Apogranites (albitised granites) ? + [12], [16], [30], [31]
Albitites within aureole of nepheline syenites + [11], [12]
Fenites + [33%]
Two feldspar family ? + [16], [31]
Microcline-biotite family ? [34]
Albite-aegirine family + {+} | [47], [9], [11%], [14%], [227]
MAGNESIAN-CALCIAN
Carbonate-chlorite family ? [17]
Amphibole-chlorite family ? [17]
Phlogopite family ? [12]
Calc-skarns +? +?2 | ? +? + [13*]
Magnesian skarns ? ? +? ? [13%]

In this family depending on composition of parent rocks,
two distinct groups of facie are separated. Mineral composi-
tion essentially tells one group of facies from another. For
this reason formerly they were described as two individual
groups of metasomatic rocks. First group of SQC me-
tasomatites are represented by zoned aureoles formed as
result of hydrothermal alteration of aluminosilicate rocks with
composition from acidic to basic. In this case central parts

(zones) of metasomatic columns consist mainly of albite with
changeable amounts of carbonate (calcite) and quartz [23].
Second group of SQC facies includes vein-type quartz-
carbonate-tremolite metasomatites, which replace mainly
low thickness bodies of silica-magnesia-calcian rocks (ultra-
basic rocks or quartz-carbonate veins) [24]. Zonation of vein-
type metasomatites appears more or less distinctly depend-
ing on thickness and composition of parent rock [24]. Geo-
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logic position, metallogenic specialization and petrology pa-
rameters are coincided for both groups of SQC. It is usual
occurrence of low thickness tremolitic metasomatites within
wide aureole of essentially albitic altered rocks.

Geologic evidences for belonging of metasomatic rocks
to SQC family are spatial relation to subvolcanic bodies of
porphyritic rocks and especially placement within local tec-
tonic zones in exocontact area of such bodies. Vein-
shaped metasomatic bodies or zoned aureoles of thickness
from several centimeters to a few meters are morphologic
characteristics of SQC metasomatites. Pattern of me-
tasomatic columns for metasomatites of this family de-
pends essentially on composition of parent rock. Vertical
zonation of SQC metasomatites is not observed [23, 24].
Inner zones of metasomatic columns are composed of dis-
tinctive mineral associations; those are al-
bite+calcitetquartz or tremolite+calcite+quartz. There is
typically that secondary mineral associations of connected
metasomatic phase (ankerite+biotite+pyrite or
ankerite+chlorite+pyrite or ankerite+cericite+pyrite) are
locally applied to minerals of inner zones in metasomatic
columns of SQC metasomatites. This secondary minerali-
zation is accompanied with gold as well as with following
metallogenic associations: Fe-As-Au +Cu, Fe-Cu-Au, Au-
Cu-Mo, Au-Ag-Bi-Te-Pb [25].

Taking into account geochemical characteristics, the
SQC metasomatites are distinguished from other resem-
bling altered rocks. In particular, aceites have another
(uranium) metallogenic specialization, contain ferrian min-
erals and are not accompanied with ankerite-
biotite(chlorite, cericite)-pyrite secondary mineralization.
Uraniferrous albite-aegirine metasomatites (albitites) differ
from SQC rocks in the same characteristics as well as in
the presence of alkaline amphiboles and pyroxenes.
Tremolitic composition of amphibole is a specific sign for
SQC family in comparison with another amphibole bearing
metasomatites.

The HCCO family is described in detail within Kiro-
vograd megablock of USh [26, 27]. Generalizing the avail-
able data the following family model formulation is ac-
cepted: HCCO family includes metasomatic rocks which
were formed during late Proterozoic tectonic-hydrothermal
activity period within tectonic zones without certain rela-
tionship with some type of magmatism or complex of igne-
ous rocks. HCCO alteration took place at hypabyssal and
low temperature conditions by the action of potassium,
essentially carbonate, alkaline and oxidized solutions.

Geologic setting of HCCO metasomatites is defined by
area of fractured rocks within lengthy linear fault zones.
Separate metasomatic bodies are clearly zoned, but vertical
zonation on a level of mineral associations is not observed.
Facial varieties of HCCO family depend merely on composi-
tion of parent rocks. The typical mineral paragenesis of inner
zones in metasomatic columns of HCCO metasomatites is
hematite + calcite + chlorite + orthoclase which often are
supplemented with net of thin vein composed of secondary
chlorite and calcite. Metallogenic specialization of this family
is specifically uranium. The HCCO metasomatites are distin-
guished from other resembling altered rocks by geochemical
characteristics. For instance, aceites contain sodium feld-
spar instead of orthoclase, and gumbeites besides potas-
sium feldspar contain quartz and sulfides.

Metasomatites of USh with uncertain family belonging

Variety of metasomatic rock within USh is far from lim-
ited by the list of identified metasomatic families. There is a
lot of publications on numerous occurrences of another
metasomatites but a scope of information in the accessible
sources keeps from substantiation of family self-
dependence for some metasomatites or their belonging to
certain family. The examples of metasomatites with uncer-
tain family belonging, which were discovered within
megablocks of USh and described in referred sources are
given in the Table 3.

Table 3

Metasomatic rocks within megablocks of USh with uncertain family belonging

Metasomatites Megablocks of USh
and metallogenic (geochemical) specialization of them A[MD [KI[RT|[DB]| V Data sources
ACID
Quartz-microcline metasomatites U, Mo, Bi, TR + [28]
Epidote-actinolite-quartz metasomatites (Au,As) + [29]
Quartz-muscovite metasomatites Sn, W + + + [29], [30], [32]
Quartz biotite metasomatites Au ? + [227], [35], [36%]
Quartz-feldspar metasomatites Li, Nb, Ta ? + ? [22*],[37]
(within area of pegmatites) (Mn, B) ? + ? [22*],[29]
ALKALINE
Albitites Zr + [38]
Aegirinites Mo + [39]
MAGNESIAN-CALCIAN
Bazavlukites + [40%]
Prenite metasomatites + [41]
Scarnoids W + +| + + + [13*], [29]

Conclusion

Summarizing above review, it can be concluded that
restricted list of metasomatic families included in [4] are
identified for Ukrainian Shield in whole. In particular, within
USh nearsurface families are not known at all; subvolcanic
families are presented in MD megablock only; but families
merely of hypabyssal and abyssal depth levels are shown
in other geoblocks.

Moreover, alkaline metasomatic families are evidently
prevailing in comparison with acid and magnesian-calcian
families as well as almost all metasomatic rocks of USh are
early or middle Proterozoic, excluding Archean altered
rocks in MD geoblock and Riphean HCCO metasomatites

in K megablock. On the other hand the separate
megablocks of USh are characterized by the specific fea-
tures of prevalence for different types of metasomatic fami-
lies. For instance the distinctive metasomatites are: hy-
pabyssal alkaline altered rocks with zirconium, rare-earth,
molybdenum and apatite mineralization within A
megablock; subvolcanic acid metasomatites with golden
and molybdenum mineralization for MD megablock; abys-
sal family of uraniferrous sodium alkaline metasomatites
(albite-aegirine family) with distinctive vanadium and scan-
dium metallogenic specialization for K megablock; hy-
pabyssal and abyssal magnesian-calcian metasomatites
for RT and DB megablocks; hypabyssal alkaline me-
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tasomatites with beryllium and tin mineralization as well as
varieties of sodium alkaline metasomatites uncontained
uranium ores for V geoblock.

These features of metasomatic rocks distinguish the USh
from other Precambrian shields of the world that indicate on
a specific geologic history of USh as a whole and the geob-
locks of it in particular. The example of USh shows that con-
ditionality of hydrothermal-metasomatic processes with gen-
eral geologic, petrogenetic and tectonic events can give a
key knowledge for application of hydrothermaly altered rocks
as important petrology and metallogenic indicators.
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BU3HAYEHHA METACOMATUYHUX ACOLIIALIA Y FTEOBNOKAX YKPAIHCBKOIO LLIUTA

Memoro daHoi cmammi € ideHmudbikayiss HanexHocmi Memacomamumie YkpaiHcbkoz2o wjuma (YL) 0o neeHux MemacomamuyHux ghopmauiti
Ha ocHoei eQuHOi cucmemMu nMoHsIMb i mepmiHie ¢hopmayiliHo20 aHanisy MemacomamuyHuUX nopid, a MakKox ecmaHoesieHHs1 crneyudiku nposeie
Memacomamo3y e okpeMux mezabsiokax YL. Ha ocHoei icHyro4oi iHghopmauii 3po6rieHo 3a2anbHuUli BUCHOBOK MPo me, wo Ans YLl e yinomy enee-
HeHo ideHmudbikyembcsi o6MexeHull nepenik MemacomamuyHux ¢hopmayili. 3okpema, Ha YLl He ideHmugbikoeaHo npunoeepxHeei Memacomamuy-
Hi ¢hopmauii, cybeynkaHiyHi npedcmasneHi nuwe 8 mexax CepedHbLOMNPUOHINPOBCLKO20 Me2abrioKy, a 8 iHwux pezioHax YIl| po3noectodxeHi
minbku 2ina6icanbHi i abicanbHi gpopmayii. Kpim mozo, MoxHa 2oeopumu npo me, w0 Ha wumi e yiriomy nyxHi MemacoMamuyHi ¢popmauii cym-
meeo nepesaxaromb Had KUCIIOMHUMU i Ma2He3ianlbHO-KallbyiesuMuU, a y 8ikogomy 8iOHOWEHHi npakmu4yHo eci Memacomamumu Yl € paHHbO-
abo cepedHbonpomepo3olicbkkumu 3 iHWo20 60Ky, okpemi Mme2abnoku YL xapakmepu3yrombscsi ceoimu crneyugiyHUMU ocobiueocmsiMu 3 MoYKU
30py po3rno8crodXeHHs1 OKpeMux murie MmemacomamuyHux ¢popmauiti. BcmaHoeneHi 3akoHomipHocmi gidpi3Hsiromb YL 8id iHwux dokem6pilick-
Kux wumie. Aemopamu niokpecnoemscsi wjo, no2nubneHuli aHania obymoesneHocmi 2idpomepmarnibHO-MemacoMamu4yHux fnpouyecie 3a2asbHO
2eo0s102i4HUMU, Mempo2eHeMUYHUMU i MEeKMOHIYHUMU sisuWamu € akmyasbHOI 3adayqelo, CrIPSIMO8aHOI Ha YyOOCKOHaNeHHs1 UKOPUCMAaHHSI Me-
macomamuyHux nopio sk e¢hekmueHUX NemposIo2ivyHuUX i mowykoeux iHOukamopie.
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ONPEOENEHUE METACOMATUYECKUX ACCOLUMALIUA B TEOBNTOKAX YKPAMHCKOIO LWUTA

Lenbto daHHOU cmambu siensiemcsi uGeHmudgpukayusi npuHadnexxHocmu memacomamumoe (YLl) k onpedeneHHbIM MemacoMamu4yeckum ¢ho-
pMauyisiMm Ha ocHoge eGuHOU cucmeMbl MOHSAMUU U MepMUHoO8 hopMayUOHHO20 aHanu3a MemacoMamuyYyecKkux Nopod, a makxe eblsiCHeHUe cre-
yudgpuku nposienieHUss Memacomamo3sa e omadenbHbIx Me2abnokax YL. O6wuli ebie00, Nony4eHHbIl Ha ocHoee uMerowelicss UHghopmayuu, coc-
moum e mom, ymo dns YLl e yenom yeepeHHo udeHmMugpuyupyemcsi mosibKo o2paHu4eHHbIl nepeyeHb Memacomamuyeckux ¢ghopmayil. B yacm-
Hocmu, Ha Yl He udeHmugbuyupoeaHbl NPUNOBEPXHOCMHbIE Memacomamuyeckue ¢ghopmayuu, cybeynkaHu4eckue ¢gpopmayuu npedcmasseHbl
monbko e npedenax CpedHenpudHenpoecko2o Me2abrioka, a 8 dpyaux pecuoHax YLl pacnpocmpaHeHbl mosibKo 2unabuccanbHbie u abuccanbHble
gopmayuu. Kpome mozo, MOXHO ymeepxdamb, YMO Ha wyume 8 UesioM wiesloYHble Memacomamuyveckue ¢hopMayuu cywecmeeHHo npeobnada-
rom Had KUC/IOMHUMU U Ma2He3uasibHO-KallbyueebiMuU, a 8 803pPacimHOM OMHOWEHUU npakmu4ecku ece memacomamumsl YLl siensiromesi paHHe-
unu cpedHenpomepo3olickumu. C dpyaol cmopoHbl, omdesnbHble Me2abnoku Yl xapakmepu3syromcsi ceoumu crieyughuyeckumu ocobeHHocmsamu
C MOYKU 3peHusi pacrnpocmpaHeHHOCMuU onpedesieHHbIX MUrNoe MemacoMamu4Yyeckux ¢hopmauii. YcmaHoeneHHble 3aKOHOMepHOCMmuU omsu4yarom
Yl om dpyaux dokembpulickux wjumos. Aemopamu nodyYyepkKusaemcsi, Ymo yany6reHHbIl aHanu3 o6ycroesnieHHOCMuU 2udpomepmalibHO-
Memacomamu4ecKkux npoueccoe obujezeosiozudecKuMU, Nempo2eHemuYecKUMU U MeKMOHUYeCKUMU sIe/TeHUsIMU siefisiemcsi akmyarbHol 3ada-
qeli, HanpaesieHHOU Ha ycoeeplweHcmeoeaHue UCIMOoIb308aHUsI Memacomamuyeckux nopod e kayecmee 3¢hgheKmueHbIX Memposio2uyeckux u
nouckoebix UHOUKamMopos.





