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CTPYKTYPHU3ALIA NIOPI TA YTBOPEHHSA KBA3IKPUCTAJIIB

Purpose. To obtain new data about structural formation of rocks and minerals.

M ethodology. The research was conducted with the help of optical and el ectronic microscopes; samples were taken
from bore specimen as well as from mine workings at Donetsk coal basin and Kryvyi Rih iron ore basin. The samples
were used for preparing thin sections, two-stage carbon replicas, grab samples, and polished sections. There were also
studied other solids: minerals, mineraloids, artificial solids, rocks.

Findings. It is set that under certain conditions structures which have regular geometrical shapes appear in different
matters. These forms have different names:. jointing, blockiness, negative crystals et a. At the end of the last century it
was offered to name them all quasicrystals. These structures are formed in rocks, minerals, living organisms, artificial
matters. The findings of the research on formation conditions of quasicrystals in rocks and minerals are presented. We
have come to the conclusion that quasicrystal formation results from transformation of solid to the lower energy level,
similar to crystallization. Externally derived excess energy is converted into formation of specific quasistructure (simi-
lar to long-range order) in rocks, minerals, and mineraloids. The structuring process under changing thermodynamic
conditions is characterized by entropy suppression. The described process is often referred to differently: synergetics,
self-organizing, structuring. We have drawn the conclusion that this property istransitional form between the crystalline
and amorphous state of matter.

Originality and practical value. The study of the new state has both scientific value (determination of principles of
formation of quasicrystals in different minerals, ores and nonmetallic minerals) and applied relevance (prediction of
fault zones in coals and on boundaries of blocks of different size, association of augmented ore content in these zones
(especidly in joints, i.e. point of intersection of fracture zone), influence of the above mentioned zones and conditions
of quasicrystals formation on the minerals' treatment and further enrichment methods. Structuring of the solid and for-
mation of quasicrystals are two interrelated processes reflecting the conditions of formation and transformation of rocks
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and hosted minerals.
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Introduction. Since mid-80s of the 20th century
the author of the article has conducted research in the
Institute of Geotechnical Mechanics of the NAS of
Ukraine on new property of the solid: the formation of
regular solids under certain energy conditions, these
solids being called quasicrystals (Fig. 1). These solids
represent different kinds of blockiness, jointing, miner-
als, artificial solids and have proportional parameters
for corresponding levels. The quasicrystals usually
form under external factors, such as temperature, pres-
sure, physical-chemical, physical and mechanical, bio-
chemical and other energy transformations. The dimen-
sions of these formations range from nanometers to
thousands of kilometers and are probably limited by
the dimensions of the studied levels, rather than their
absolute dimensions. Geological dictionary defines
jointing as ranging from centimeters (lower limit) to
hundreds of meters (upper limit). Blockiness differs
from jointing only in dimensions; however the latter
term has not been used in connection with gas-liquid
occlusion, amorphous solids (glass, amber, glue) or
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concrements (growing in living organisms). This condi-
tions the need for the general term, quasicrystal [1].

The conducted research shows that the factors forming
jointing, blockiness, suture and stylalitic seams in different
rocks, ore and nonmetallic minera resources, previousy con-
sidered to be different, are actually of common nature. This
nature is the structure formation of the solid when there
changes the occurrence condition of specific rock or mineral.
To put it Smply, we can speak about the change in energy
state of the solid. Change in temperature, pressure, chemical
property of host medium and other energy transformations,
according to Le Chatelier's principle of negative feedback, re-
sult in transition to lower or higher energy state. The transition
to a higher energy level presumes amorphisation of solid mat-
ter or breakdown of complex system. The transition to alower
energy level presumes structure complication or structuring.
These two ways of structure transformation depending on the
change in externa conditions are described by YaA. Vinko-
vetsky in terms of geological studies. Structure breakdown or
amorphisation is referred to as entropic changes by referred
author. Explosion or destruction of solid can be mentioned as
an example. Transformation of chaotic structures into com-
plex organized structures is caled organizationa transfor-
meation. The evolution of the Universe can serve as a modd,
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where hydrogen makes the base for al other elementsin-
cluding heavy dements composing stars and planets.
Physicists experimentally reproduce this process in the
Hardon Collider. Basing on the existing factors, the above

mentioned author puts forward a hypothess that in isolated
system entropy is divided into energetic (destruction, incresse
of entropy) and structural one (structuring, increase of struc-
ture complexity).

Fig. 1. Quasicrystals of amorphous solids: a —glass; b —amber; ¢ — gas-liquid occlusion; d — concrementsin hu-
man body; « and b — 2000%, two-stage carbon replica, transmission electron microscope 9MB-100/7; ¢ —thin
section, optical microscope, 1000%; d — photo of concrements

YaA. Vinkovetski refers to planetary evolution as
to organizational or forming processes. Rrecently this
process has commonly been referred to as structuring
[1-3]. Many geologists describe the process of earth
crust structure complication as formation of new and
partial transformation of earlier structural forms.
Among apparent organizational processes is sediment
formation, regional metamorphism, increasing variety
of genetic kinds of deposits, change in composition of
extrusive rocks from mafic to acidic resulting in thick-
ening siaic (granite) shell of the Earth.

In our view, quasicrystal formation results from
transformation of solid to the lower energy level, sim-
ilar to crystallization. In other words, externally de-
rived excess energy is converted into formation of
specific quasistructure (similar to long-range order) in
rocks, minerals, and mineraloids. The structuring pro-
cess under changing thermodynamic conditions is
characterized by entropy suppression, this issue being
studied earlier [4 and others]. The described process
is often referred to differently: synergetics, self-
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organizing, structuring. We prefer the last term as it pre-
supposes external influence on the object under study, as
without this influence structural transformation of solid is
impossible. A priory a process cannot go on without
changes in conditions, primarily in energy state.

Study of the new state has both scientific value (de-
termination of principles of formation of quasicrystals in
different minerals, ores and nonmetallic minerals) and
applied relevance (prediction of fault zones in coals and
on boundaries of blocks of different size, association of
augmented ore content in these zones (especially in
joints, i.e. point of intersection of fracture zone), influ-
ence of the above mentioned zones and conditions of
guasicrystals formation on the mineral treatment and fur-
ther enrichment methods.

Resear ch. The research was conducted with the help
of optical and electronic microscopes; samples were taken
from bore specimen as well as in mine workings at Do-
netsk coal basin and Kryvyi Rih iron ore basin. The sam-
ples were used for preparing thin sections, two-stage car-
bon replicas, grab samples, and polished sections. There
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were also studied other solids: minerals, mineraloids,
artificial solids, rocks.

The issue of structure transformation of the solid
under energy influence has aways drawn researchers
atention. According to Zeroth law, the energy accumu-
lated during geological transformation is directed at the
change of the structure of the solid. For example the
process of clathrates formation in gas hydrates, the
process of formation of regular groups of clathrates
with hexagonal plates in extinguished volcanoes, the
process of fullerene formation, i.e. hollow carbon pol-
yhedrous football-like body; tetrahedrons, pentahe-
drons or hexahedrons on the soil surface resulting from
frost clefts[1-3] and others.

The listed processes can be represented as follows.
Let us express al energy spent on qualitative transfor-
mation of the matter into different state (for instance,
from solid to liquid) in percent and conventionally rep-
resent it as 100%. Then any influence on this matter:
compression or expansion, exposure to ultrasound or
other energy field, makes part of this 100%. Conven-
tionally we can, for example, destroy a certain amount
of rock with explosion spending 10% of energy, and
then melt it using the rest 90% of energy.

In the research paper [5] it is noted that the for-
mation of ductile deformation like Boehm lamellae in
granites occurred under triaxial compression in labora-
tory conditions. Microfractures formed under 30%
stress were of crinkled or ladder character. This indi-
cates that there is both ductile and brittle deformation
in the test specimen. Ladder character of microfracture
zones in the experimental granite specimen is an inter-
esting and important result. Similar facts are rarely de-
scribed in research of structure in general, and micro-
structure in particular.

Kobelev N.P. with colleagues studied the influence
of dislocations on dispersion of ultrasonic waves speed
in crystals. They came to the conclusion that attenua-
tion of ultrasonic waves in copper and some other crys-
tals is connected with micro inhomogeneities of the
medium, and primarily dislocations. The crystals were
compressed up to the formation of slipbands with typi-
cal distance between bands about 300+600 my. Internal
stress of the range of samples measured by photoelastic
method showed that typical stress field change period
approximately equals to the distance between the
bands, and their span approximately equals to the stress
under which the crystal was deformed.

This conclusion is interesting because we ob-
served similar systems of slipbands with the help of
optical and electronic microscopes in jaspilites of
Kryvyi Rih, and later in quartz of sedimentary and
igneous rocks, glass, amber, coal, epoxide resin and
other solids. Initially the research was conducted
with the help of transmission electron microscope
(®MB-100J1) with the well-known two-stage carbon
replica technique, and later in rock samples with the
help of optical microscope. The distance between the
bands varies depending on magnification. Electronic
microscopy allowed establishing average distance

ISSN 2071-2227, HaykoBui BicHuk HIY, 2013, N2 5

between slipbands at 7+15 my, the majority being about
8+10 my, whichever metter was under investigation. It
is noticeable that minimum size of quasicrystals found
at fractures of different solids made 1+3 my. However
the slipbands with such distances have not been found.
There may be many reasons for this. Probably it was
necessary to change working magnification to more than
2000x. Alternatively, the applied method of producing
two-stage carbon replicas might not allow receiving the
desired result and it has to be improved, or other re-
search method should be applied. Anyway, there has
been established the fact that particles of such size form
in different solids. As formation of quasicrystals can re-
sult exclusively from ductile deformation of the solid,
there is no doubt that ductile deformation of such size
exists.

We studied glade plane with the help of optical mi-
croscope and found the following: glade plane is repre-
sented by two systems — the main, clear and pro-
nounced, system, and the subordinate one. Average dis-
tance between glade planes of the main system changes
between 60+100 my, with the majority around 80 my.
The subordinate system is characterized by average dis-
tance between glade planes within 30+50 my, with the
majority in around 40 my. The given distances are ob-
tained empirically in naturally deformed quartz grains.
The dimensions of deformation obtained by the re-
searchers [5] by stressing copper crystals might repre-
sent the next level of structuring of the solid.

The mentioned transformations, according to obtained
empirical data, usually do not occur simultaneously, but
as a result of several transient stages. Initially, rock-
forming grains (usually the largest ones) accumulate con-
siderable amount of elastic energy that is realized under
progressive process into ductile deformation. Ductile mi-
crodeformations start to appear, accumulate and trans-
form: Boehm lamellae, deformation bands and belts, irra
tional and contorted quartz. Further, under increasing ex-
ternal influence due to lithostatic, tectonic and thermal ef-
fects (mainly), there occurs aperture of discontinuity
aong the most energeticaly unstable ductile defor-
mations. In other words, there occurs brittle deformation
represented by grains breaking into blocks, granulation
and appearance of structures that are more energetically
stable to external influence.

The energy accumulated in grains being in contact re-
sults into the mentioned ductile microdeformations. Its
kind or sub-kind, as well as its geometrical structure, de-
pends on how the stress was applied: compression, com-
pression along with shift, tension with shift and other
combinations. Each stress mechanism results in formation
of this or that kind and sub-kind of structural microde-
formation (detailed consideration of this mechanism is
beyond the scope of the given paper).

The resulting deformation plane or set of planes, aswell as
any breach of dtructure leaves a ‘scar’ in the grain. Further
evolution of rock massif: further foundering or, on the contra:
ry, inversion, involvement in faults, overthrust fault, fissure
displacement or other macro-level deformation results in for-
mation of new mineral and rock structures.
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The experiments conducted by authors [6] showed
that the energy released into crystal lattice is distribut-
ed differentially. There occurs nonuniform distribution
(domain, cellular) of mechanical stress. Fracture
emerges in one of maximums. It emits dilatational
wave of dynamic stress, inducing fractures in adjoining
maximum and so on. With the longitudina sound ve-
locity there emerges broken line of intergrown frac-
tures located near cleavage plane. These intergrown
fractures make one main fracture with many lamellae
on surface resulting from transition from one cleavage
plane to the parallel one. The same was observed while
studying the surface in the microscope.

Similar results are obtained by the author of this ar-
ticle while studying rock-forming jaspilite quartz,
glass, amber and other solids with electronic and opti-
cal microscope, however we interpret these data differ-
ently from the above.

Detailed microscopic study of the above mentioned
planes restricting the fracture allowed establishing their
ladder character which, with further brittle deformation,
results in forming quasicrystals [7] (Fig. 1, a-b). These
quasicrystals have well-marked indented (ladder, su-
ture-like) surface in all studied solids of both crystal
and amorphous structure.

The study also showed that along with ladder struc-
ture there occurs hierarchical pattern of formation of
the given glade plane sets. Every level of study (from
micron to macro and mega levels) has its own feasible
parameters of organizing these sets. Thus, for the elec-
tronic microscopes level the quasicrystals with dimen-
sions 1+3, 6+15, 20+-30 my and so on are typical. Mi-
croscopic level has its own feasible parameters, macro-
scopic one hasits own and so on.

Researchersin [2] ground the transformation of tec-
tonically stressed zones. Herewith, homogeneous iso-
tropic state gets unstable and there appears preferential
direction, and stressed zone is no longer isotropic. That
is, in the isotropic space under certain energy influence
the conditions for anisotropization of the properties of
system under investigation are formed.

Let us take a detailed look at this ‘preferential di-
rection’ in the context of rock. In the solid there form
the levels of energy concentration and dissipation un-
der vector energy flux (regardless of its source: ther-
mal, dynamic, lithostatic etc.). In other words, energy
flux is of wave character with certain frequency,
while interference is manifested as formation of
nonequilibrium zones (layers) perpendicular to the
energy flux characterized by additional kinetic com-
ponent. The latter is manifested in the form of the sol-
id structuring in an isolated zone and, similarly to
well-known Bénard instability results in space organi-
zation of the solid (I.1. Prigozhin). Unlike the authors
considering this process to be self-organizing, the au-
thor of this article holds to an opinion that al pro-
cesses are consumptive of energy and cannot occur on
their own terms. It is more accurate to speak of struc-
turing of the solid, this process being conditioned by
both external factors and the properties of the solid
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under investigation. Bénard cells differ from solid to sol-
id, as solids differ in properties.

The above mentioned space organization of the solid
is exclusively characteristic of the maximum concentra-
tion zone of the energy flux, where the ladder (suture-
like) zone is formed. In case of compression stress suc-
ceeded by tensile stress or compression along with shift
there appears standard master joint of suture-like form
(Fig. 2, a).

Thus, the above scheme of structuring of unisotropic
space in isotropic layer can be presented as follows. Di-
rected flux of energy conditions the interference of ener-
gy waves (stress waves) forming non-equilibrium (meta-
stable) zones in which the solid is structured in the form
of tridimensional grid with regular geometric configura-
tion. Their dimensions are functionally dependent on ini-
tial conditions: the degree of energy exposure, composi-
tion and properties of the solid, dimensions of an object
and occurrence time. The formation of jointing or quasi-
crystals can be considered as the result of the solid struc-
turing.

In case of sufficient, although short-term stresses the
above process either does not occur at all or occurs partial-
ly, which may lead to formation of directed fracturing, i.e.
cleavage, schistosity, a range of faults and other directed
deformations of different scale.

Conclusion. The above material graphicaly alows
observing the naturally existing cyclic recurrence in
transformation of the rock and minerals structure under
changing thermobaric conditions. On the basis of factual
data it can be concluded that every stage of rock trans-
formation happens under changing conditions of its oc-
currence: change of depth, thermal conditions, regional or
local tectonic stresses. In any case, the energy balance of
the solid is changed. The solid responses to changes via
adaptation to new conditions. This is manifested through
the formation of considerable amount of ductile microde-
formations resulting in the metastable state of the solid.
Further change of thermodynamic parameters finally re-
sults in formation of new structure and new rock (meta-
morphic, igneous). This completes the stage of structure
transformation giving rise to the new stage. The new
stage is characterized by similar changes: accumulation of
energy potential, transition of the structure from stable to
metastable state, development of ductile microdefor-
mations and realization of the potential energy accumu-
lated in the rock as a new, more stable structure. On local
level similar transformations occur in the zones of tecton-
ic faults, where jointings of different levels are formed.
Here, the smaller the dimensions of quasicrystals are, the
greater stresswas placed on the rock in this zone. In other
words, structuring of the solid and formation of quasi-
crystals are two interrelated processes reflecting the con-
ditions of formation and transformation of rocks and
hosted minerals.

We plan to conduct further research in the area of
geological modeling and practical implementation of the
studied properties, e.g. development of the methods of
predicting fault zones (excessive fissuring zones) and
fault zones commissure (potentially ore-bearing zones).
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Fig. 2. Suture-like forms and quasicrystals. a — suture-like joints in quartz vein of Krywyi Rih jaspilite, thin section,
100% b — quasicrystals of quartz from Donbass sandstones, replica, 2000%; ¢ — suture-like joint in quartz grain,
ductile deformation, thin section, 250%; d — suture-like joint in quartz grain, brittle deformation, thin section, 100
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Mera. Oznep)kaTH HOBIi JIaHi PO CTPYKTYpPHI MepeT-
BOPEHHS TPCHKUX IOPiJ 1 MiHEpaIiB.

Metoauka. JlocnipkeHHSI BUKOHYBAJINCS ONTHYHUM
1 eJEeKTPOHHO-MIKPOCKOIIYHAM MeETOJaMu, TpoOu Bif-
Ompanucsi 3 KepHa CBEPJUIOBHH 1 B 3a00sX Ha IIaXTaxX
Jonemnpkoro ByrimpHOTO Oaceitny Ta KpuBopizpkoro 3a-
mizopyaHoro OaceitHy. BiniOpani mpoOu BHKOPHCTOBY-
BaJIMCSI ISl IPUTOTYBAHHS CTaHAAPTHUX LUTI(IB, ABOC-
TYNEHEeBUX BYIVICLEBHUX PEILTK, MTYy(iB 1 nmpuuutidosy-
BaHb. OKpIM [BOTO, JOCIIDKYBAJIHUCS Pi3HI PEUOBUHH —
MiHepajH, MiHepaJloi1, IITy4YHi PEYOBHHH, TiPChKi I0-
poan.

Pe3yabraTn. BeranoBneHo, mo 3a MEBHUX YMOB Y
PI3HUX PEYOBMHAX YTBOPIOIOTHCS CTPYKTYpH, IO MAarOTh
npaBWiIbHI reomerpuuHi Gopmu. Lli hopmu MaroTs pizHi
Ha3BU. OKPEMICTh, OJIOKOBICTh, HETAaTHBHI KPUCTAJIH Ta
iHII. ABTOPOM y KiHIII MHHYJIOTO CTOJITTS 3aIpOIIOHO-
BaHO 1X Ha3WBaTH KBasikpucranamu. L{i ctpykrypu dop-
MYIOThCS B TipCBKHX MOPOJaX, MiHepanax, )KMBHX Opra-
Hi3Max, ITy4YHUX pedoBHHax. POpMyBaHHS KBa3iKpHC-
TaJIiB € HACIIIKOM II€pPEeX0/ly PEUOBHHH HA HIKUHH eHe-
preTudyHuil piBeHb, MoAiOHO kpucramizamii. HagmipHa
€Heprisi, o/iepXKaHa 330BHI, peaji3yeTbest y (GopMyBaHHS
CBOEPimHOT KBazicTpykTypu (MIOMIOHICTH MATBHBOTO ITO-
PSIIKY) B TipCBKHX IMOpOIax, MiHepasaax, MiHepaioinax.
[Mpotiec BIOPSIIKOBYBaHHSI CTPYKTYPH PEUOBHMHH i Ai-
€10 TEPMOJMHAMIYHHX YMOB, IO 3MIHIOIOTBCS, XapaKTe-
PHU3YETHCS 3MEHIICHHSIM eHTpomnii. Bka3anuii nponec ya-
CTO WMEHYEThCS PI3HUMH TEpPMiHAMH. CHHEPIEeTHKOIO,
CaMOOPTaHI3alli€l0, CTPYKTYpHU3aIli€r0. 3pOOJICHUA BU-
CHOBOK IIpO T€, III0 BKa3aHa BJIACTUBICTh € IEPEXiTHOI0
(hopMOI0 MiX KPHUCTAIIYHUM 1 aMOp(HUM CTaHOM pedo-
BUHU.

HaykoBa HOBM3HA Ta NPaKTH4YHA 3HAYMMIicTb. [{o-
CITI[PKEHHS HOBOI BJIACTHBOCTI Ma€ K HAyKOBE 3HAUCHHS —
BU3HAYEHHS 3aKOHOMIpHOCTeH (hOpMyBaHHs KBa3iKpucTa-
JIB y pi3HUX MiHepaiaX, pyJax 1 HepyJAHUX KOPHCHUX KO-
NajvHax, TaK 1 NPHUKIaHe 3HA4YEeHHsS — IPOTHO3YBAHHS
MOpYLIEHUX 30H y BYTLLII, HA MeXax OJIOKIB pi3HMX Mac-
MTAaOHUX PIBHIB, TPHYPOUYCHICTH JO UX 30H IiIBHIIICHOT
pyIOoHOCHOCTI (0COONHBO y By3lax — MICISIX IIEPETHHY
30H TPINIMHYBATOCTI), BIUIWB BKa3aHWX 30H i yMOB op-
MyBaHHS B HHUX KBa3iKpPHCTaJiB Ha CIIOCOOHM BiAIIpaIlio-
BaHHA M mojambile 30aradyeHHs KOPUCHHUX KONAJIUH.
CrpyKkTypu3allisi pe4oBHHHU Ta (OPMYBaHHS KBa3iKpHCTa-
JIB — IIe JIBa B3a€EMO3B'sI3aHI MPOILECH, 11O BiJOOpakaroTh
YMOBH YTBOPEHHS Ta IEPETBOPEHHS TiPCHKUX TOPiNX 1 Mi-
HEpaJIiB, 10 BMIIIYFOTHCS.

KurouoBi cnoBa: xeasikpucmanu, cmpykmypa, no-
poou, MiHepanu, eHmponis, 0ecmpyKyisi, CMpyKmypu-
3ayis
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Heab. [loxyunTs HOBBIE JaHHBIE O CTPYKTYPHBIX
peoOpa30BaHMUAX TOPHBIX OPOJ M MHHEPAJIOB.

Metoauka. HccienoBaHus BBIIOJNHSUIMCHE OITHYE-
CKUM ¥ D3IJICKTPOHHO-MHUKPOCKOIMYECKHM METOJaMH,
MpoObl OTOMpATUCh M3 KEepPHA CKBAXKMH M B 3a005X Ha
mraxtax Jlonerkoro yrompHOro 6acceitna m Kpuopox-
CKOTO jKeJe3opyaHoro oOacceiftHa. OToOpaHHBIE TPOOHI
UCIIOJIb30BAIMCHh  JUIsl TPUTOTOBJICHUSI  CTaHIAPTHBIX
uQoB, IBYXCTYNEHYATHIX YIIIEPOJHBIX PEIUIMK, IITY-
¢oB m mpunutndosok. Kpome sroro, uccrnemnoBainch
pa3nuyYHbIe BEIIECTBA — MHHEPAJIbI, MHHEPAJIOWUAbI, HC-
KyCCTBEHHBIC BEIIECTBA, TOPHBIE TIOPOIHI.

Pe3yabTaThl. YCTaHOBIIEHO, YTO NpPU ONPEAEICHHBIX
YCJIOBHSIX B Pa3HBIX BEIIECTBAX 00pa3ylOTCsl CTPYKTYpBI,
KOTOpBIE MMEIOT IPaBIJIbHbIE I'eOMeTpHYecKue (OpPMBL.
Ot (QOpMBI WMEIOT pa3HbIe Ha3BaHUS: OTIEIHHOCTB,
OJI0YHOCTB, HETaTHBHBIE KPUCTAILIBI M JIpyTHe. ABTOPOM B
KOHIIE TIPOIIUIOrO BEKa MPEIUIOKEHO HMX Has3blBaTh KBa-
3UKpUCTAJUIAMHU. DTH CTPYKTYPbI (POPMHUPYIOTCS B TOPHBIX
MOpoJax, MHUHEpajax, XHUBBIX OpPraHW3Max, MCKYCCTBEH-
HBIX BemiecTBax. POpMHPOBaHNE KBA3UKPUCTAIUIOB SIBIIS-
eTCsl CIIEICTBUEM IIEPexXojia BELIECTBA Ha Ooyee HHU3KHI
SHEPreTHYECKHH ypPOBEHb, MOAOOHO KPHCTAIM3AINH.
N30bITOUHAs SHEPrHs, MONy4YeHHAs U3BHE, Pealn3yeTcs B
(hopmupoBaHie CBOCOOPa3HON KBa3UCTPYKTYPHI (mog00me
JIANTBHETO TMOPSIIKA) B TOPHBIX MOPOJaX, MUHEpaIaX, MH-
Hepanouaax. Ilpouecc ynopsnouuBaHus CTPYKTYphI Be-
IIECTBA I10J] JEHCTBUEM M3MEHSIOINXCS TEPMOJMHAMIYEe-
CKMX YCIIOBHIl XapaKTEpU3YyeTCsl yYMEHBIIEHHEM SHTpPO-
Uy, YKa3aHHBI TPOIECC YacTO HMMEHYETCsl Pa3HbIMHU
TEPMHUHAMH. CHUHEPIEeTHUKOW, CaMOOpPraHM3alUel, CTpPyK-
TypupoBanneM. CzaenaH BBIBOJ O TOM, YTO YKa3aHHOE
CBOWCTBO SIBJSIETCS IEPEXOAHON (HOPMOIT MEXIYy KpH-
CTAJUIMYCCKHUM U aMOpd)HI)IM COCTOSAHHUEM BCIICCTBA.

HayyHnasi HOBHU3HA M MPaKTHYeCKAs 3HAYUMOCTD.
HccnenoBanne HOBOro CBOWCTBA MMEET KaK Hay4yHOE
3HaYeHHE — OIIpeJIeIeHNe 3aKOHOMEpPHOCTel (hopMHpo-
BaHUs KBAa3WKPHUCTAUIOB B Pa3IMYHBIX MUHEpasax, py-
Jax ¥ HEePYIOHBIX MOJE3HBIX HCKOIAEMbIX, TaK W IIPH-
KJIaJHO€ 3HAa4YE€HHE — TNPOTHO3MPOBAHHWE HAPYIICHHBIX
30H B YIJISIX, HA TPAHHUNAX OJIOKOB pa3HBIX MAcIITaOHBIX
YPOBHEH, IPUYPOUEHHOCTh K 3TUM 30HaM IOBBILIEHHON
pynoHocHOCTH (0COOCHHO B y3/ax — MecTax Iepecede-
HUSL 30H TPELIMHOBATOCTH), BIUSIHHE YKA3aHHBIX 30H U
ycioBuid (hOpMHUPOBAaHUSI B HHUX KBa3MKPHCTAJIOB Ha
cIocoObl 0TpabOTKU U HOCIHexyolleee oOoraleHuee
MOJIE3HBIX MCKonaeMbIX. CTpyKTypHpOBaHHE BEIIECTBa
n $OpMHpPOBaHUE KBAa3WKPHCTAIIIOB — 3Ta J[Ba B3aNMO-
CBSI3aHHBIX TIPOIIECCa, OTPAXKAIOUIMX yCJIOBUS 00Opa3o-
BaHUs M NpeoOpa3oBaHMs TOPHOIM MOpPOJBI M BMeEIIae-
MBIX MUHEPAJIOB.

KnroueBble clI0Ba: Kgasukpucmanivi, cmpykmypd,
nOPOObl, MUHEPATLL, IHMPONUS, OeCMPYKYUsL, CIMPYKmMy-
puposanue

Pexomendosano 0o nybnikayii O0okm. mexH. HayK
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