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Purpose. The study of the material composition of granitoid formations of Western Azov and the establishment of regu-
larities of formation of the pegmatite fields, spatially associated with weakened zones of major geological structures in the
Eastern part of the Ukrainian shield.

Methodology. The petrographic, mineralogical and termobarogeochemical methods of research were used to solve the
main tasks of the research, consisting in the study of petrology and conditions of formation of the pegmatite formations of the
area.

Findings. Both pegmatites of the Azov block of the Ukrainian shield and enclosing their slates trough structures as well as
gneisses and granites are the products of a single metamorphic process typical for the crystalline shields of Precambrian age.
They are united by chemical, mineralogical and petrographic composition, structural position, and long period of formation
and logical time sequence of formation. To determine the time and place of formation of the fields of pegmatite in the process
of formation of the Azov block a study of existing models of the formation of the Ukrainian shield was conducted and com-
pared with the results of the study of micro inclusions of quartz from pegmatites and granites. Pegmatites are formed as a re-
sult of a long evolution of mineral-forming process, as evidenced by the presence of typical solid and fluid inclusions of
quartz rocks. The established inclusions convey both practical and genetic information. They are the criteria of the dismem-
berment of granitoid formations of the area and indicate the formation of these rocks by multiple metamorphic and metaso-
matic changes of source supracrustal strata. The results of our research prove that the geochemical specialization of granites
and pegmatites (titanium, aluminum, aluminum-titanium) depends on the composition of the source magmatic rocks, terri-
genous formations or their interdigitation with a predominance of one or the other. Subsequent geological processes that led to
the formation of the pegmatite fields in Western Azov fit into the classic pattern of development of regional metamorphism.

Originality. The geochemical specialization of granites and pegmatites of the Western Azov was established. The re-
vealed regularities of spatial distribution of pegmatite fields close to weakened zones are determined by the minimum mani-
festations of granitization. We proposed the model of the formation of graphic pegmatites within the Azov block of the
Ukrainian shield.

Practical value. It was established that the pegmatites of the Azov block were formed on the pneumatic-hydrothermal
stage, which was preceded by the processes of accumulation of volcanogenic-sedimentary strata and recrystallization (meta-
morphism) in gneiss, with subsequent metasomatic transformation in granites and pegmatites. The data obtained can be used
to develop the correct scheme for dismemberment of volcanic and plutonic formations for geological survey, forecast-me-
tallogenic and prospecting works.
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Introduction. The pegmatites were formed at the final
stage of formation of the Azov block on pneumatic-
hydrothermal stage. Initially, the processes of accumulation
of volcanogenic-sedimentary strata preceded it, as well as
their recrystallization (metamorphism) and metasomatic
changes.
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Fields of graphic pegmatites are widespread within the
Ukrainian shield. Currently, there are about two dozen
objects potential both for ceramic raw materials and gem-
stones. At the present time on the territory of Western Azov
block Ukrainian shield an active development of pegmatites
deposits, with some of them have been developed. However,
the question of origin of pegmatites remains open and unex-
plored completely, which affects the search and evaluation of
pegmatites deposits.
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Analysis of geological data. In the geological stru-
cture of Azov block Ukrainian crystalline shield, meta-
morphic complexes that make up the basis of crystalline
shield, large tracts of granite and pegmatite veins are
involved. These kin-ds of rocks comply with regularities
of many well-known characteristics of Precambrian crys-
talline shields.

Metamorphic rocks, granites and pegmatites are three
types of rocks, which are united by chemical and mate-
rial composition, structural position, and a logical time
sequence of formation

Granites and pegmatites are usually located in close
proximity to each other. Volumes of pegmatites and gra-
nites are in direct dependence — the more granite, the
more pegmatites.

Pegmatites are located in the trough structures among
metamorphic shale rocks, in the form of large veins of up to
100 m at a power of several tens of centimeters to meters.
Strongly prominent zonality — from aplites to graphic peg-
matites, and in the center — the quartz cores, is the result of
long evolution of mineralizing systems. Pegmatite veins ha-
ve “cold” (sharp) contact with the enclosing rocks, which is
without any changes of the latter ones.

The data stated above are indirect and give a reason to
speak as of a magmatic nature of formation of these rocks,
and of metamorphic.

An unambiguous answer to this question the inclusions
in the rock-forming minerals can give, as they identify phy-
sical state of the mineral medium.

As a result of microscopic study of granitoids and peg-
matites of Western Azov Ukrainian shield, in quartz of these
rocks the inclusions of solids and volatiles are everywhere
established.

Solid mineral inclusions are represented by pyroxene,
hornblende, biotite, apatite, zircon, rutile, ilmenite, feldspar,
sillimanite, monazite, quartz, pyrite. Fluid inclusions are
present in liquid, gas species, and combinations thereof. The
composition of the solid mineral inclusions often depends on
the primary mineral composition of parent rocks and the
mobility of elements in chemical reactions of recrystalliza-
tion.

Genetically all installed inclusions are divided into pro-
togenetic, syngenetic and epigenetic formation [1].

Protogenetic inclusions are relics of metamorphic mine-
rals, which are typomorphic sign of quartz formation in a
solid medium and indicates a low aggressiveness of gra-
nitizing fluids. Syngenetic inclusions of quartz reflect the
specific conditions of its formation — geochemical speciali-
zation of structure. Their content from gneiss to pegmatite
granite decrease and well correlates with the presence of
inclusions of metamorphic minerals. Therefore, the mineral
composition of metamorphic rocks determines the compo-
sition of syngenetic inclusions. Epigenetic inclusions, depen-
ding on aggregate composition, are divided into solid and
fluid species. Solid inclusions are the products of decom-
position of the solid solution. Fluid inclusions differ by the
cosmopolitan submicroscopic cracks which indicate their
epigenetic nature (Table 1).

Table 1

Genetic Classification of Inclusions from Quartz Granitoid Rocks of the Ukrainian shield

Genetic Mineral Shape Inclusions Size Orientation The Composition
Type Inclusion pm of the Inclusions
o Hornblende Incorrect, Zircon 300 Undirected The composition of the inclusions
=z Biotite rounded, with apatite, 200 are similar to that of rock-forming
5 Feldspar relict, titanite, 200 minerals
f’g‘) Apatite idiomorphic monazite 100—200
QQ_ Zircon metamict melt inclusions
Titanite crystals inaccessory
minerals
o Rutile Right, 50 Oriented, Depending on the composition
s Sillimanite needle, 100 usually along of the original rocks, and it
q:)b Apatite long fiber, . 50 one direction reflects the composition of the
g Ilmenite hexagonal missing 50 impurity elements in the
n Feldspar 50 environment of mineral
Pyrite 100
= | Rutile Right, 10-30 Rigorouslyo Inclusions reflects the composition
3 | Spodumene needle missing riented impurity elements in the mineral
g formation medium
Q
)
E. - F(CO)2 Incorrect, 1-10 They create Inclusion reflects the composition
‘5 | L(CO)2 amoeboid, missing the effect of of the granitizing fluids
= | L(H20) rarely — form imaginary
F+L of negative cracks
crystals
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Typomorphic features (species diversity, general
content, form of release, particularly the composition and
structure) established inclusions allowed to divide them
into main and secondary ones. The main ones are
syngenetic and epigenetic inclusions. They reflect the
geochemical specialization of mi-neral formation middle
of quartz and are instantiated by the ubiquitous presence in
significant amounts only in grains of quartz. Secondary
inclusion are subjacent of all the rock-forming minerals
and are presented by solid (protogenetic) and fluid (epi-
genetic) species. Thus, the presence of an association

of the main inclusions, reflecting the geochemical speci-
alization of the mediuny/structure in the crystallization of
quartz, is the criterion for the compartmentalization of
granitic formations. So, depending on the chemical
composition of mineral inclusions and their associations,
the granitoids in the study area subdivided into five
groups, each of which is characterized by a certain
geochemical specializations quartz environment, name-
ly titanium (7i), titanium-aluminum (7i-4L), aluminum
(4L), aluminum-lithium (4L-Li), and aluminum — 7R (AL-
TR) (Table 2).

Table 2
The Correlation Diagram of the Precambrian Rocks from Western Azov block
(Ukrainian Shield)
Specialization Name of Rock Criteria of Division Supercrust Rocks
of Environment
AL-U KATA-ROCK SILLIMANIT TEMRYUK STRATA
ILMENIT-RYTIL ARs tm
MONAZIT
AL PEGMATOID SILLIMANIT
GRANITES. OSIPENKOVSKAYA
PEGMATITES SERIES
ARj o0s
PEGMATITES SILLIMANIT,
WITH THE RELICT OF | SPODUMENE
SPODUMENE EPIGENETIC
AL - Li
PLAGIOGRANITES SILLIMANIT,
PLAGIOGNEISS, SPODUMENE
PEGMATITES EPIGENETIC IEMRSCUISSTRATA
AR; tm
AL —Ti PLAGIOGNEISS, SILLIMANIT,
PLAGIOGRANITES RUTIL LONG-STAPLE
AL - Li SPODUMENE SILLIMANIT,
AND ALBIT- SPODUMENE
SPODUMENE SINGENETIC gggggKOVSKAYA
PEGMATITES ARyos
GRAFIC RUTILE
GRANITES, ORIENTED
GRANITES
PLAGIOGRANITES RUTIL
PEGMATOID LONG-STAPLE
GRANITES KAYINKULAKSKAYA
STRATA
Ti PLAGIOGNEISS, RUTIL AR, knk
PLAGIOGRANITES LONG-STAPLE,
RUTIL NEEDLE,
TITANIT,
ITTROTITANIT
GRANITIZATION TITANIT, KOSIVTSEVSKAYA
AMPHIBOLITES ITTROTITANIT STRATA
AR; ks

Depending on mineral supplies major inclusions, granito-
ids with titanous specialization represented by gneisses, gra-
nite-gneisses, plagiogranites, granites and, to a lesser extent,
pegmatites dnepropetrovsk, shevchenko and saltykov com-
plexes. The ubiquitous presence of inclusions of meta-
morphic (hornblende, biotite) and accessory (apatite, zircon)
minerals in the quartz of these rocks indicates on the quartz
formation, and, consequently, of granitoids in the solid state
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due to the regional metamorphism and metasomatic proces-
ses of the supracrustal rocks western azov and central azov
series.

The granitoids containing quartz aluminum-titanium
specialization are attributed to the second group and pre-
sented by biotite gneisses, granites, gneisses and granites of
the river of saltychia complex and granite-gneisses temryuk
strata. They contain grains of quartz with inclusions of silli-
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manite, retile and sphene. The secondary inclusions — horn-
blende, biotite, apatite, prismatic zircon of two generations
are significantly observed in quartz. Protogenetic nature of
these inclusions indicate some the formation of quartz from
the metamorphic rocks.

The third group of rocks with aluminum specialization of
quartz, including granite-gneisses, granites and pegmatite
granites from saltychia complex are characterized by the
presence of quartz with inclusions of sillimanite. Among
accessory and metamorphic minerals there is Dbiotite,
hornblende, apatite and zircon. Often, quartz does not
contain inclusions of mafic minerals, due to significantly
sour quartz-feldspar composition of source supracrustal
rocks.

The fourth group of rocks with aluminum-lithium
specialization contains granite-gneisses and granites of sal-
tychia complex, the quartz of which is saturated with in-
clusions of sillimanite and spodumene. Among minor inclu-
sions biotite, hornblende, zircon of the first generation are
widespread. Specialization of syn- and epigenetic inclusions
from quartz of granitoids of this group is determined by the
composition of the original metamorphic rocks. For example,
in the composition of the amphibole xenoliths (305/337a)
high content of Li (7x10-5%) is observed, and in granitized
quartz rock microinclusions of needle-shaped spodumene
(305/337¢g) are observed. In the formation of granitoids at the
expense of amphibolites with a high content of ittrium, the
inclusion of itrotitanit in quartz appear.

In the fifth group with aluminum-rare earth specialization
quartz containing inclusions of sillimanite, ilmenorutile,
monazite are included. They are represented by biotite gra-
nites and the gneiss and granite of the Saltychia complex.

The obtained results confirm the genetic information
content and practical significance of quartz inclusions: main
inclusions are the criteria for the compatmentalization of
granitoid formations of the area, and secondary ones indicate
the formation of these rocks by multiple metamorphic trans-
formation of original supracrustal strata.

Depending on the mineral appurtenance of main inclu-
sion, granitoids with titaniferous specialization are presented
by gneiss, granite-gneisses, plagiogranites, granites and, to a
lesser extent by pegmatites of dnipropetrovsk, shevchenko
and saltychia complexes.

Ubiquitous presence of the metamorphic inclusions
(hornblende, biotite) and accessory (apatite, zircon) mine-
rals in quartz of these rocks indicates the formation of
quartz, and therefore of the granitoids, in the solid state
due to the metasomatic transformation of the source supra-
crustal rocks western azov (kayinkulaskaya and kosiv-
tsevskaya strata) and central azov series (temryuk strata),
and osipenkvskaya series.

Granitoids with aluminium-titanium specialization of
quartz are included into the second group and represented by
biotite gneisses, granite-gneisses and granites of saltychia
complex and the gneiss and granite of the temryuk strata.
They contain quartz with inclusions of sillimanite, rutile and
titanit. The secondary inclusions (hornblende, biotite, apatite
prismatic zircon of two generations) are observed in quartz in
significant quantities. Protogenetic nature of these inclusions
indicates the formation of quartz from metamorphic rocks.

The same pattern is observed in the study of pegmatite
formations of West Azov region.

Pegmatite veins of “Balka Bolshogo Lagerya™ are depo-
sited among metamorphic rocks represented by diorite and
granodiorite migmatites, amphibolites, biotite and amphibo-
le-biotite gneisses and actinolites of AR age and are mainly
represented by unclear graphic (51.1%) and graphic (33%)
pegmatites.

As a result of a detailed microscopic study of thin sec-
tions several petrographic varieties of pegmatites have been
discovered.

The first variation is presented by the quartz-microcline
graphic pegmatites with homogeneous texture and graphic,
perthitic structure.

Mineral composition ranges within the scope of: micro-
cline — 60-70%, quartz — 25-35%, plagioclase 0-5%, mus-
covite 0—1%.

The second type is represented by the two-feldspar un-
clear graphic pegmatite with massive, sometimes spotted,
and a coarse texture, graphics, perthitic structure.

Mineral composition ranges within the scope of: mic-
rocline — 20-60%, quartz 5-50%, plagioclase 30-35%, mus-
covite — 1%.

It should be noted that the quartz of the pegmatites
occurs in the form of several generations: 1) quartz ichty-
ogliptes in lattice-shaped microcline or microcline-perthite;
2) monolithic coarse aggregates of quartz; 3) fine-grained
quartz, in the form of streaks, filling cracks in the feldspar.

According to classical ideas about the formation of peg-
matites from residual magmatic melt, enriched by volatile
components, presence of graphical structures of pegmatites -
regular intergrowths of feldspar and quartz from granitic
pegmatites, testifies to the simultancous growth of these
minerals at a certain stage of pegmatite formation [2].

Therefore, special attention was given to the study of
quartz of the first generation, as a direct “witness” of this
process. As a result, in the quartz of ichtyogliptes inclusions
of solid and volatile components were discovered, typical for
granitoids of the studied area. The presence of solid inclu-
sions of rutile, ilmenite, biotite, feldspar of an older genera-
tion and a significant saturation of quartz with the fluid car-
bon-dioxide and water inclusions indicates the formation of
quartz of pegmatites, and, consequently, the pegmatites in
solid system by metasomatic replacement of source meta-
morphic rocks of west azov, central azov and and osipen-
kvskaya series. This statement does not contradict one of the
existing hypotheses about the metamorphic genesis of peg-
matites developed by V.N. Marahovsky: the metamorphic
pegmatites were formed on the regressive stages of high-fa-
cies of regional metamorphism; they are not associated with
magmatic complexes; they are developing within granito-
gneisy blocks of ancient cratons and controlled by disconti-
nuous structures zones of protoactivization.

Thus, by analyzing the results obtained identical in-
clusions of solids and volatile components for the quartz of
pegmatite have been discovered. They unequivocally testify
to the formation of quartz in a solid medium due to metamor-
phic recrystallization and metasomatic replacement of pri-
mary rocks - precambrian granite-gneiss strata of the eastern
part of the Ukrainian shield, that confirms genetic link of gra-
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nites and pegmatites of the studied area. In addition, the
specialization of the mineral formation environment of qu-
artz granitoids clearly correlates with the composition of
metamorphic rocks.

This pattern has been repeatedly noted by many resear-
chers of Ukrainian Precambrian [3, 4] age, and is determined
by the process of granitisation of source rocks, i.e. if grani-
tization occurs due to amphibolites, the quartz of granitoids
characterizes by titanium specialization of mineral-forming
medium, and if due to biotite gneisses, then by aluminum.
Thus, the granitoids with aluminum-titanium specialization
are formed by volcanic-sedimentary rocks on the basis of the
classical theory of gneisses formation.

The model of formation of pegmatites. The develop-
ment of geological processes discussed above fit into the
classical scheme of development of the regional metamor-
phism, which includes several main stages.

The accumulation of volcanogenic-terrigenous material in
geosynclinal areas occurred on the background of general
lowering of the region to a greater depth. As a result of the
subsequent metamorphism the redistribution of the starting
material of accumulated strata was carried out, as well as
their recrystallization and the formation of gneiss, amphi-
bolite, serpentinite, talc schists.

The further transformation took place under K-Na meta-
somatic fluids. The composition of the metasomatic fluids
and specialization of granitoid rocks are determined by
material composition of the source rocks and volume of
water in them. The igneous formations are “dry” rocks, a
terrigenous rocks are “wet” ones. In the latter species, the
water content can reach 30%, which gives the opportunity
to create aggressive fluids, which being in a nonequili-
brium state with the host rocks (gneisses) and form arrays
of metasomatic granites and same complexes of the ultra-
metamorphic granitoid rocks.

The results of our research prove that the geochemical
specialization of granites (titanium, aluminum, aluminum-
titanium) depended on the composition of the original
igneous or magmatic rocks, terrigenous formations or their
alternation with a predominance of ones or the others. It
determined the different composition of mineral inclusions
in quartz of granitoids.

Metasomatic process contributed to the formation and
removal of fluids in the weakened areas of the crust.
Such were the trough structures, unaffected by the pro-
cesses of granitization. These were the tectonic zones
(the weakened ones) which were characterized by the lo-
west PT-conditions which are clearly recorded due to
mineral and petrographic composition of the studied
strata, compared with the surro-unding structures. The
unloading of pegmatite fluids and formation of pegmatite
fields took place here.

Conclusions.

1. Both pegmatites of the Azov block Ukrainian shield
and the slates of trough structures which include them, as
well as gneisses and granites are the products of a single
metamorphic process which are combined by chemical, min-
eralogical and petrographic composition, structural position,
long period of time, a natural decrease in mafic minerals
from the gneiss to granite and pegmatite.
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2. Pegmatites were formed in pneumatolit-hydrothermal
stage, which was preceded by the processes of accumulation
of volcanic and sedimentary formations and their recrystalli-
zation (metamorphism) into gneiss, followed by their meta-
somatic transformation into granites and pegmatites.
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Meta. JlocmipkeHHS PEYOBHHHOTO CKIJIQJy TPaHITOIN-
HUX YTBOpeHb 3aximHoro IIpua3oB's Ta BCTaHOBIECHHS
3aKOHOMIpHOCTeH  (pOpMyBaHHSA TIETMATUTOBUX  TIOJIB,
MPOCTOPOBO TIOB'SI3aHUX 3 OCIAONCHUMH 30HAMHU TOJIOBHHX
TEOJIOTIYHUX CTPYKTYP CXiHOT 4aCTHHU YKPATHCHKOTO IUTa
(YL).

MeTtonuka. J{jisi BUPIIICHHS TOJIOBHUX 3aBIaHb JOCII/I-
JKeHb, 110 T1epe0yBalOTh y BHBYEHHI METPOJIOrii Ta yMOB
(opMyBaHHS TIErMaTHTOBUX YTBOPEHb palOHY, Oy BHKO-
pHCTaHi ONTHYHI, TleTporpadiyHi, MiHEpaJIOTiYHI Ta TepMO-
0aporeoXiMiYHI METO/IH JIOCIIIIKCHHSL.

Pesyabrarn. [lermarutu [IprazoBcskoro reotmnoky Y11,
SK 1 BMIIOIyFO4i IX CIIAHI TPOTOBHX CTPYKTYp, a TaKOXK
THEWCH Ta TPaHITH — € MPOXYKTaMH E€IWHOTO MeTamopdi-
YHOTO TPOLECY, XapaKTePHOro Ul JIOKEeMOPIHCBKHX KpH-
CTalmYHUX OMTIB. BoHM oO0'emHani XiMiyHMM, MiHEpajo-
TIYHUM Ta TETPOrpadiyHIM CKIIAZOM, CTPYKTYPHHM MOJIO-
YKEHHSIM, TPUBIMM 4acoM (h)OpMyBaHHS, a TAKOXX 3aKOHO-
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MIpHOIO TOCHiOBHICTIO (popmyBanHs. [lermarutu  dop-
MYIOTECSL B pe3yibTari TPUBAIOI EBOJIOLI MiHepaso-
YTBOPIOIOYOTO TIPOLIECY, IO YiTKO IMiATBEPIHKYETHCS HasB-
HICTIO XapaKTepPHUX TBEPIMX Ta (DIIOIMHUX BKIIOYCHb Y
KBapIi WX TOpif. BcraHOBIeHI BKIIOYEHHS MalOTh TIpa-
KTHYHY ¥ TeHeTH4IHY iH()OPMATHBHICTh: BOHU € KPUTEPISIMU
PO3YIEHYBaHHS TPAHITOIMHUX YTBOPEHb paiOHy Ta BKa-
3YIOTh Ha YTBOPEHHS ITUX TIOPiJT 32 PaXyHOK 0araropasoBoro
METaMOp(OreHHO-METaCOMAaTUYHOIO  TIEPETBOPEHHS  I1ep-
BUHHHUX CYNPaKpyCTaJbHUX TOBII. Pesyinbsraru 0CiipKeHb
JIOBOAATH, IO TeOXiMiuHa cCrieriani3allis TpaHiTiB 1 Ter-
MaTUTIB (TUTAHHCTA, AIFOMIHIEBA, AJFOMIHIEBO-THTAHHUCTA)
3ayiealia BiJ| CKIJIaQy MNEPBHHHUX IOpPII: MarMarHyHHX,
TEpUIeHHUX a00 iX 4YepryBaHHs 3 IepeBarol0 THX abo iH-
mmX. HacTyTmHiI posiBH TEONOTIYHIX MPOLIECiB, 10 TPH3Be-
1 10 GopMyBaHHS METMaTHTOBHX MoMiB 3axigHoro [Tpma-
30B', YKJIQNAIOThCSA IO KIACHYHOI CXEMH PO3BHUTKY pe-
TIOHAJTLHOTO MeTaMop(i3My.

HayxoBa HoBU3HA. BeTaHOBNECHA TeoXiMivHA Criemiai-
3amisg rpaHiTiB i mermarutiB 3aximHoro [Ipmazo's VILI.
BusiBnieHi 3akOHOMIPHOCTI TIPOCTOPOBOT MTPUYPOUYEHOCTI T1eT-
MAaTUTOBHX TIOJIB JIO OCJIA0JNICHUX 30H, II0 BH3HAYAIOTHCS
MIHIMQJIBHAMU TIPOSIBAMM TPAHITH3allil, 3alpOIIOHOBAHA
Mozieltb (hOpMyBaHHS MTUCHMOBHX TIETMATHTIB Y Mexkax [Ipu-
a30BChKOTO reobmoky Y111,

Ipakruyna 3HaunMicTh. BeranosneHo, 1110 erMaTuTu
IIpuazoBceroro reodmoky YIII cdopmyBamics y mHEBMa-
TOJUT-TIAPOTEPMANBHY CTAJIIF0, YOMY MEPEIyBAIIH MPOIECH
HAKOTIMYCHHS BYJIKAaHOTCHHO-OCA/IOBUX TOBII 1 IEpPEKpH-
crami3amist (MeTamop(i3m) iX y THelcH, 3 OJaIBITAM MeTa-
COMATUYHUM TIEPETBOPEHHSM Y TpaHiTH i nermarutu. OTpu-
MaHi J]aHi MOXKyTh OyTH BUKOPHCTaHI MPU pO3POOII KOPEKT-
HOT CXeMH pO34WICHYBaHHs BYJIKAHOT€HHMX Ta IUTyTOHIYHUX
YTBOPEHb 3 METOIO MPOBEJICHHS I€0JIOrO3HOMHHX, TIPOTHO-
3HO-METAJIOTEHIYHHX Ta TIOITYKOBUX POOIT.

KawuoBi cioBa: epanim, nucomosuil nesvamum, mo-
oenv popmysanns, 3axione Ilpuazos's, Ykpaincoxuil wum

Ieas. MccnenoBanue BEIIECTBEHHOTO COCTaBa IPAHUTO-
WIHBIX oOpa3oBanuii 3amamHoro I[Ipwa3oBbs W YCTaHOB-
JICHHE 3aKOHOMEpPHOCTeH (DOPMHUPOBAHMS TIETMATUTOBBIX
MOJICH, TIPOCTPAHCTBEHHO CBS3aHHBIX C  OCIIAO0JICHHBIMHU
30HAMM IJIaBHBIX T€OJIOTHUECKUX CTPYKTYp BOCTOUHOU
gact YkpanHckoro mwmta (YIIT).

Mertonuka. [l permieHust TIIABHBIX 3a/lad MCCIIEO-
BaHUH, COCTOSIIIMX B M3YyYEHUH NETPOJOIMM U YCJIOBUH
(hopMHpOBaHWS TIETMATHTOBBIX 00pa30BaHWi paiioHa, ObLTH
WCTIONB30BAHBl ONTHYECKUE, TETPOTpaprIecKie, MHHEpa-
JIOTHYECKUE M TEepMOOapOreOXMMHYECKHE METOIBI HCCIIe-
JIOBaHUSL.

Pesyabrarbl. [lermaruter [IpuasoBckoro reotioka
VIII, kak ¥ BMEIIAIOLIUE UX CJIAHIIBI TPOTOBBIX CTPYKTYP,
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a TaKXKe I'HEHChl U TPAHHUTHI — MPOJYKThI €IMHOTO METa-
MOP(HUUECKOro MPOIIecca, XapaKTepHOro sl JOKeMOpHii-
CKUX KPHCTAJUIMYECKUX IIUTOB. OHNU OObEINHEHbI XUMH-
YEeCKUM, MUHEPAJIOTHYeCKUM U TeTPOrpaduueckum co-
CTaBOM, CTPYKTYPHBIM MOJIO)KEHUEM, JUTUTEIBHBIM BpeMe-
HEM CTAaHOBJICHMS, a TAK)KE 3aKOHOMEPHON BPEMEHHOH 110~
CIIeNIOBaTeIbHOCTBIO (popmupoBanust. [lermarutsl hopmu-
pYIOTCSl B pe3yJbTaTe UIMTENIbHOW HBOJIIOLUH MHUHEpa-
JI000pa3yIoIIero Mporecca, YTo YETKO MOJITBEPKIAeTCs
HAJIMYMEM XapaKTEPHBIX TBEPIAbIX U (IFOMIHBIX BKIIO-
YEeHHH W3 KBapIlia 9THX TMOPOJA. YCTAHOBICHHBIC BKIIFOYE-
HUS MMCIOT MPAKTHYECKYI0 M TeHETHYECKyr0 HH(pOpMa-
TUBHOCTb: SIBIISIFOTCSI KPUTEPUSIMU PACUIICHEHHS TPAHUTO-
UJHBIX 00pa30BaHMil paiioHa M YKa3bIBAIOT Ha 00pa3oBa-
HHE 3THX MOPOJ| 32 CYET MHOI'OKPATHOTO MeTaMop(oreH-
HO-METAaCOMaTHYECKOr0 MpeoOpa30BaHUsl HCXOAHBIX CY-
MPaKpyCTANbHBIX TOMII. Pe3ynsraThl HCCIESIOBAHUN J10-
Ka3bIBAIOT, YTO TEOXMMHYECKAsH CICIMATU3AIs TPAHUTOB
W TIErMaTHTOB (THTaHUCTAsl, AFOMUHHEBAs, ATIOMHHH-
€BO-THTAHUCTAsl) 3aBHCENIA OT COCTaBa MCXOIHBIX MOPOI:
MarMaTHyecKnuX, TEPPUICHHBIX MM HX YEpelOBaHMS C
npeobnazanneM Tex win apyrux. [locnenmyrommue mpo-
SIBJICHHSI TEOJIOTMYECKUX MPOLECCOB, NPHUBEIINX K (op-
MHPOBAHHIO MIETMATUTOBBIX Tosieit 3amnaHoro [Ipuasosbs,
YKIIaJIbIBAIOTCSl B KJIACCHYECKYIO CXEMY Pa3BHTHS PEruo-
HAJIBHOTO MeTaMopdu3ma.

Hayunasi HOBU3HA. YCTaHOBJIEHA T€OXUMUYECKasl CIIe-
UaI3alifs TPaHUTOB W MErMarutoB 3amagHoro [lpu-
a30Bbsi YII[. BoisBneHbl 3aKOHOMEPHOCTH TPOCTPAHCTBEH-
HOW TPHYpPOYEHHOCTH TIETMATHUTOBBIX IONEH K ocralieH-
HBIM 30HaM, KOTOPbIE OMPE/ETISIOTCS MUHUMAJILHBIME [PO-
SIBJICHUSIMU TPAHUTH3ALMK, | MPeUIoKeHa Mozielb (Gpopmu-
POBaHUsI MUCHMEHHBIX METMATUTOB B Mpejenax [Ipuazos-
ckoro reodmoka Y111,

IIpakTnyeckasi 3HAYUMOCTb. YCTAHOBJICHO, YTO IIer-
maruthbl [Ipuazosckoro reoomoka YIII chopmupoBaics B
ITHEBMATOJIUT-TUPOTEPMAJIGHYIO CTaJIUI0, YEMY HPE/IIIEeCT-
BOBAJIM MPOIECCHl HAKOIJICHHUSI BYJIKAHOTEHHO-OCA/IOUHBIX
TOJIII ¥ TIEPEKPUCTAIUTH3AIS (MeTaMOP(U3M) HX B THEHCHI,
C TOCIEIYIONIMM METaCOMATUYECKUM Mpeodpa3oBaHieM B
IPAaHUTBI U TErMaTuThl. [loy4eHHbIEe TaHHbIE MOTYT OBITh
HCTIONB30BAHbI MIPH Pa3pabOTKe KOPPEKTHOW CXeMbl pac-
YJICHEHUsI BYJIKAHOTCHHBIX U IUTyTOHHYECKHUX 0Opa3oBaHUIA
JUIS TIPOBEACHHUS T€O0JIONO-ChEeMOYHBIX, HMPOTHO3HO-METaJl-
JIOTEHUYECKUX U TIOUCKOBBIX Pa0oT.

KutoueBble ciioBa: cpanum, nucbMeHHbll neamamum,
Modenv  ghopmuposanus, 3anaonoe Ilpuazoeve, Yipaun-
CKULL Wum

Pexomenoosano 0o nybnikayii 0okm. mexH. HAyK

B.®@. [lpuxoouenkom.  Jlama — HAOXOOMCEHHS  PYKONUCY
18.11.14.
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