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Defined in the most general way, hypogene speleogenesis is the origin of caves in which the
cave-forming agency comes from depth, in contrast to epigene (hypergene) speleogenesis in
which the cave-forming agency (meteoric recharge and its inherent or soil-derived aggressi-
veness) originates at the surface. A more specific definition should rely on attributes of the
cave-forming agency which are most suitable and efficient for discrimination between epigene
and hypogene origin of caves. Relying on the determination of a source of the aggressiveness
in distinguishing hypogene speleogenesis is the legitimate approach (usually referred to as
geochemical) but it is not a methodologically sound and practically efficient one. The hydro-
geological approach and the reference to upwelling groundwater circulation in the definition of
hypogene speleogenesis provide a theoretically and methodologically sound basis not only for
its identifying, but also for spatial and temporal prognosis.
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Y HanbinbL 3arasbHOMY BUISAI MiNOreHHNI cneneoreHes BU3HaA4YaeTbCs 9K GOPMYBaHHS Kap-
CTOBUX MOPOXKHWH i, BMJIMBOM areHTiB, L0 NOX0A8Tb 3 IMMOUHN, Ha BiAMIHY Big, enireHHoro cne-
JNleoreHesy, B 9KOMY NOPOXHUHODOPMYIOHi areHTU (MEeTEOPHE XUBJIEHHSA Ta arPeCUBHICTb BO)
NOXOAATb 3 MOBEPXHi. BisibLL KOHKPETHE BU3HAYEHHSA MOBUHHE I'PYHTYBATUCS HA O3HAKaxX areHTiB
i MexaHi3MiB MOPOXXHMHOMOPMYBaAHHS, L0 [O03BONAIOTh HANBINbLL HYiTKO PO3PISHATY enireHHe Ta
rinoreHHe NoXOoO)KeHHs1 MOPOXHKMH. BkasiBka Ha «HENOBEPXHEBE» NMOXOMXKEHHS AXepena arpe-
CMBHOCTI B TaKOMY PO3PI3HEHHI (FeOXIMIYHWI NiAXiA) € NPABOMIPHUM, ane METOOMYHO i NPaKTU4HO
HeedeKkTUBHUM Nigxonom. lNgporeonoriyHni nigxig,i 3acCToCyBaHHA KPUTEPIO BUCXIOHOMO BOAO-
0OMIiHY Yy BM3HA4Y€HHIi riNOreHHoro crnefieoreHesy CknagalTb TEOPETUYHO | MEeTOA0NOriYHO
0b6rpyHTOBaHY OCHOBY HE TiflbkM ANs NOro ineHTudgikadji, a 1 Ansg NpocTOPOBO-4aCOBOroO NpPo-
THO3YBaHHS.
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B camoMm 06LL1eM BUOE rMnoreHHbIN CreneoreHes onpeaenseTca kak GopMmnpoBaHme KapCTOBbIX
MoJSIOCTEN MO, BO3AENCTBUEM areHTOB, NMPOUCXOOALMNX U3 MYOVHbLI, B OTAINHYUE OT SMUFEHHOro
cneseoreHesa, B KOTOPOM MonocTedopMUPYIoLLIME areHTbl (MeTeopHoe NuTaHue U arpeccus-
HOCTb BOJ,) MPOUCXOOAT C MOBEPXHOCTU. Bonee KOHKpPETHOe onpeaeneHne JOIKHO OCHOBbI-
BaTbCS Ha NPU3HAKax areHTOB 1 MEXaHN3MOB MoJI0CTe00pa30BaHns, NO3BONALLMX Hanbonee
4eTKO PasnnyaTh ANMUreHHOE U MTMMOreHHOE MNPOUCXOXOEHNE MONOCTEN. YKasaHne Ha «<HernoBepx-
HOCTHOE» NMPOUCXOXAEHNE NCTOHHNKA arPeCCUBHOCTU B TAKOM PasfideHnn (reOXMMNHYECcKnin
NMoaxo[,) ABNSETCH NPaBOMEPHbIM, HO METOANHECKU U NMPAKTUHECKN HE3DPEKTUBHBLIM NMOOXOL0M.
MMOporeonorniecknii Moaxo, U UCMoJsib30BaHME KPUTEPUS BOCXOASALLLEro BOJ0OOMEHa B onpe-
[eneHun rmnoreHHoro crneneoreHesa obpasyloT TEOPETUYECKM 1 MeTO40N0rM4eckn 060CHO-
BAHHYIO OCHOBY HE TOJIbKO AJIA ero uaeHTUdUKaumm, Ho 1 NPOCTPAHCTBEHHO-BPEMEHHOIO

NMPOrHO3MPOBAHUS.

Knto4eBbie ¢/10Ba: rUnoreHHbIl KapeT, CreneoreHes, rmaporeosiorns kapera.

Introduction: Approaches

to define hypogene speleogenesis
Advancements in karst and cave science during
the past 20-30 years have led to the growing
recognition of the possibility, wide occurrence,
and practical importance, of conduit porosity
development in deep-seated conditions, with-
out direct influence of near-surface factors.
Hypogene speleogenesis has become one of
the hottest topics in karst and cave science,
and the subject draws the increasing attention
of other branches of geosciences, as well as of
practitioners, particularly in the mineral and
hydrocarbon resources exploration and in ge-
ological engineering.

However, there are some differences in
approaches on how to define hypogene
speleogenesis.A.N. Palmer [2000a] defined
hypogenic caves as those formed by water in
which the aggressiveness has been produced
at depth beneath the surface, independent
of surface or soil COz or other near surface
acid sources. This approach emphasizes the
source of aggressiveness, and it is termed here
“geochemical”.

With the “hydrogeological” approach, hypo-
gene speleogenesis is defined as the formation
of solution-enlarged permeability structures by
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water that recharges the cavernous zone from
below, driven by hydrostatic pressure or other
sources of energy, independent of recharge
from the overlying or immediately adjacent sur-
face [Ford, 2006; Klimchouk, 2007, 2013a].
This definition places an emphasis on the
groundwater circulation system (GCS). It di-
rectly indicates that hypogene speleogenesis
develops by upwelling flow, whereas the geo-
chemical definition does not require this.

Are these approaches contradictory? In my
opinion, they are not, although they impose
somewhat different perspectives on the sub-
ject. Because of this, they determine different
sets of speleogenetic environments and differ-
ent samples of caves to be considered of the
hypogene origin. This is a source of confusion
and uncertainty that needs to be eliminated.

The aggressiveness of upwelling flow, in
most cases, has been produced at depth, inde-
pendent of near surface processes, and this is
what constitutes the large common body of ob-
jects, outlined by both definitions. However, in
some cases groundwater can keep the original
undersaturation (and hence, aggressiveness)
from distant recharge areas while moving deep
underground along non-soluble aquifers in an
artesian system and then ascending in dis-
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charge areas through soluble rocks. In such
cases, it cannot be said that the aggressiveness
has been produced at depth, but the aggressive
water does enter the cave-forming zone from
below. This situation is especially common of
hypogene speleogenesis in evaporites. More-
over, dissolution of evaporates is “independent
of surface or soil COz or other near surface acid
sources,” as well as some other dissolution
mechanisms such as dissolution in mixed car-
bonate/sulfate strata (dedolomitization). In
other cases, the aggressiveness can be pro-
duced at depth as a result of mixing of two non-
aggressive waters of contrasting chemistries
along the interface while none of the waters is
upwelling. Examples are freshwater lenses over
saline water in homogenous eogenetic carbon-
ates in island flank-margin environments, or
downward infiltration water mixing with phreatic
water at the water table.

Based on the geochemical approach,
A.N. Palmer [Palmer, 2007] places the artesian
transverse cave development in evaporites into
the realm of epigene speleogenesis, whereas
cave development due to mixing along hydro-
chemical interfaces in unconfined aquifers is
placed into the hypogene category. Within the
hydrogeological approach advocated by the
present author, the classifying of speleogene-
sis in these respective environments is the op-
posite.

Moving and aggressive groundwater is the
principal cave-forming agency. Speleogenesis
(karstic) is a coupled mass-transfer / mass
transport process, which critically depends on
both, the aggressiveness of ground-water and
its circulation (movement). This equally applies
to epigene and hypogene speleogenesis. De-
fined in the most general way, hypogene
speleogenesis is the origin of caves in which
the cave-forming agency comes from depth, in
contrast to epigene speleogenesis in which the
cave-forming agency (meteoric recharge and
its inherent or soil-derived aggressiveness) is
originated at the surface.

The question of a more specific definition
is not about which of the attributes of ground-
water, the aggressiveness or circulation, is
more important for speleogenesis. The em-
phasis on a GCS in the hydrogeological ap-
proach does not mean that the importance of
the aggressiveness (dissolution) is neglected,
as dissolution is inherently implied as the inte-
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gral part of the definitions of karst and speleo-
genesis (karstic). The question is about which
of these attributes is most suitable and efficient
to discriminate between epigene (hypergene)
and hypogene speleogenesis.

It should be remembered that a definition
of a natural phenomenon not only classifies a
set of respective objects by referring to their
most essential common attributes, but it also
determines to a large extent methodologies to
be implied to identify and study the phenome-
non. The latter aspect is particularly important
for hypogene speleogenesis, as in most cases
we deal with relict caves decoupled from the
cave-forming environments. The identification
of the cave origin relies on our ability to discern
characteristics of the cave-forming environ-
ments and processes from studying their
indirect indications, preserved after the envi-
ronments had changed and the original
processes ceased, and other processes came
to a play. It relies, therefore, on which of the at-
tributes of the cave-forming agency are re-
ferred to in a definition as the most essential,
and on how they are represented in our study
objects.

Aggressiveness

Aggressiveness is an attribute of groundwater
that corresponds to a chemical potential for
mobilization of a dissolved matter from the
rock. It results from disequilibrium in the water-
rock system that is created by the groundwater
circulation.

It has to be noted that it is the aggressive-
ness that is an attribute of moving groundwa-
ter, but not the opposite. This attribute is the
transitional one. It can originate and cease in
a given segment of the circulation system,
and migrate through the latter with changing
intensity and pattern of circulation. Also, the
nature of the aggressiveness can change dur-
ing the evolution of a GCS, and dissolution
can proceed through different chemical
mechanisms, which are much more varied in
hypogene speleogenesis that in the epigene
speleogenesis. For a given hypogene cave
system, different mechanisms may operate
either simultaneously or in a sequence, and it
is often difficult to impossible to discern which
of them has contributed most to speleogene-
sis. We normally have limited indications at
our disposal to judge about the dissolution
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mechanisms that operated in the formation of
now relict caves, or about where the aggres-
siveness has been produced at the time of
speleogenesis (although its origin at depth
below the cave-forming zone is commonly im-
plied). Mineralogical indications are useful but
they rarely tell us about characteristics of prin-
cipal stages of speleogenesis per se. Isotopic
and geochemical traces of water-rock inter-
actions in host rocks can be a strong evidence
of hypogene speleogenesis [Dublyansky et
al., 2014; Spoetl, Dublyansky, 2014], but they
are not always present or preserved.

Another fundamental question is whether
principal characteristics of caves (their pat-
terns, morphology, functioning, and distribu-
tion) are determined by differences in a source
of the aggressiveness. In other words, does
using a source of the aggressiveness as the
main criteria for defining types of speleogene-
sis give us a useful tool to discern genetically
meaningful sets of speleogenetic objects? The
answer is yes perhaps only for the epikarstic
porosity. It is apparently “no” for karstic poros-
ity that forms in phreatic conditions or in water
table settings.

The corollary from the above discussion is
that relying on the determination of a source of
the aggressiveness in distinguishing hypogene
speleogenesis is a legitimate approach, but
that it is not a methodologically sound and
practically efficient one.

Groundwater circulation

Circulation (movement) is an inherent attribute
of groundwater. Both the spatial distribution
and efficiency of dissolution are controlled by
intensity and a pattern (vector) of the ground-
water circulation. The above-mentioned major
characteristics of caves (particularly cave pat-
terns and morphology) are determined not
only by where the aggressiveness is produced
relative to the surface, but also (and primarily)
by how dissolution effects are distributed. The
latter is dictated largely by the hydrodynamic
characteristics of a GCS. Hence, itis the GCS
that has to be a primary consideration for
discrimination between the types of speleo-
genesis.

The primacy of the hydrogeological set-
tings of a karst aquifer in determining the cave
patterns has been demonstrated well by
A.N. Palmer [Palmer, 1991, 2000a]. The loca-
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tion and distribution of void-conduit systems
and characteristics of their patterns are deter-
mined by the overall pattern of GCS, the posi-
tion of soluble rocks within the GFS
framework, and the recharge and discharge
conditions. Hence, the differences in origin
and the development mechanisms of karstic
void-conduit systems (types of speleogene-
sis) are determined largely by hydrodynamic
peculiarities of GCS.

At the broadest scale, two types of GCS
are recognized according to hydrodynamics:
1) confined (to a varying degree) stratal and
fissure-vein systems, and 2) predominantly un-
confined near-surface systems. Accordingly,
two fundamental types of speleogenesis can
be distinguished: 1) hypogene speleogenesis
in confined systems, by upwelling circulation
across soluble rocks within flow systems driven
by external or internal recharge sources,
distant or separated by insoluble layers, and
2) epigene (hypergene) speleogenesis in hy-
draulically open settings by downward and lat-
eral circulation from overlying or immediately
adjacent recharge surfaces. The differencesin
hydrodynamics between the respective GCS
impose major distinctions in the mechanisms
of these types of speleogenesis [Klimchouk,
2013; Knumuyk, 2013].

Hydrodynamic control on speleogenesis

In unconfined near-surface settings, discharge
through conduits is controlled by two condi-
tions [Palmer, 1991]: 1) the hydraulic capacity
of conduits (hydraulic control) or, 2) the
amount of available recharge from the surface
(catchment control). During the early stages of
speleogenesis, the positive feedback between
discharge and the growth of initial conduits
causes their highly competitive and selective
development. With the accelerated growth of
conduits after breakthrough, they quickly reach
dimensions at which the fixed head condition
at the recharge boundary cannot be supported
any longer so that the initial hydraulic control
switches to the catchment control. Further de-
velopment of conduits is characterized by their
competition for the surface recharge, which de-
termines the further increasing selectiveness
in the process and close genetic relationship
between epigene speleogenesis and karst ge-
omorphogenesis. Hence, in epigene speleoge-
nesis the positive feedback between discharge
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and the growth of conduits strongly operates
not only during the early speleogenetic stages
[Palmer, 1991; Dreybrodt et al., 2005], but also
during the mature stage.

In confined and semi-confined settings,
where flow is directed transversely across lay-
ers and formations, both recharge and dis-
charge of conduits occurs through adjacent
insoluble beds (or segments in fissure-vein
systems) with a relatively conservative perme-
ability. Discharge in the whole GCS is con-
trolled by the least permeable elements in the
cross-section. Before the onset of speleogen-
esis, such elements are commonly repre-
sented by beds of soluble rocks, and discharge
through early conduits in them is controlled by
their hydraulic capacity. When transverse con-
duits reach the breakthrough condition, their
further growth does not accelerate dramati-
cally, as it occurs in epigene speleogenesis,
because the control over discharge switches to
the permeability of adjacent or more distant in-
soluble beds. The switch to the external con-
servative control over discharge in hypogene
speleogenesis subdues the positive feedback
loop and the speleogenetic competitiveness.
This difference in speleogenetic mechanisms
(epigene and hypogene) is one of the funda-
mental causes of distinctions in structure and
morphology between the respective void-con-
duit systems. Another fundamental cause is
the difference in the vector of groundwater cir-
culation, which is explored below.

Upwelling circulation

The hydrogeological definition of hypogene
speleogenesis directly relates it with the up-
welling groundwater circulation. Even in relict
systems, the past presence of the upwelling
circulation can be recognized in most cases
from the morphogenetic analysis of caves and
paleohydrogeological analysis. The locations,
in which upward flow is (or was) dominating,
are 1) mappable from hydrogeological data, at
least in basinal settings, and 2) predictable
from regional hydrogeological analysis (for ac-
tual GCS) and paleohydrogeological/paleoge-
odynamic analysis (for past GCS). Hence, the
reference to this attribute in the definition pro-
vides a methodologically feasible basis not
only for identifying the type of speleogenesis,
but also for spatial and temporal prognosis of
hypogene speleogenesis.
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The immanent link of hypogene speleoge-
nesis with upwelling flow is suggested by vast
empirical evidence and justified theoretically.
The upward circulation dominates in the lower
stories of the geohydrosphere because of the
presence of internal recharge sources, the ul-
timate openness of circulation systems at the
upper hydraulic boundary, and overall de-
crease of pressure toward the surface. During
the geostatic and endogenous stages of the
basin development the upwelling circulation
may encompass the most of the sedimentary
cover. The upward branch is also an important
component of the circulation in the upper part
of the geohydrosphere, in the domain of the
hydrostatic (meteoric) regime, where the
overall circulation is determined by the bal-
ance between the downward and upward
branches.

Modern hydrogeology acknowledges an
immense importance of the vertical hydraulic
communication (leakage) across low-perme-
ability layers separating aquifers in meteoric
GCS [LWecTonanos, 1981; Mjatiev, 1947; Han-
tush, Jacob, 1955; Toth, 1995]. Such commu-
nication in the meteoric regime is directed
downward beneath highlands and upward
below topographic depressions. The upward
flow below topographic depressions is traced
up to depths of 1-1.5 km, and it is generally
more intense and localized than the downward
flow beneath highlands at compatible depths
[LWecTonanos, 1981].

The most fundamental reason why hypo-
gene speleogenesis is linked with upward cir-
culation, but not with the downward circulation,
lays in the speleogenetic mechanism. As noted
above, the overall vertical permeability of the
heterogeneous successions is determined by
the least permeable intervals. In the areas of
upward circulation, initial speleogenesis in sol-
uble beds increases their permeability. This, in
turn, steepens the hydraulic gradient across
the upper insoluble confining unit and hence,
the overall discharge in the system (Fig. 1).
This re-activates the positive feedback loop
and stimulates further development of trans-
verse conduit. The gradient and discharge
further increase with continued erosional en-
trenchment into to the upper confining unit. In
contrast, in the areas of more diffuse down-
ward circulation, hydraulic resistance to flow in-
creases with depth. Moreover, possibilities for
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initial conditions

Fig. 1. A conceptual illustration of speleogenetic
potentials in the areas of upward and downward
circulation in a layered aquifer system:

i1 —vertical hydraulic gradient for the lower confined aqui-
fer; i2 — vertical hydraulic gradient (much steeper) for the
integrated aquifer system after onset of speleogenesis in
the separating bed
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internal discharge are limited. This prevents an
increase in the circulation intensity and inhibits
the mechanism of speleogenesis (Fig. 1). Sim-
ilar arguments can be used for vertical flow in
a cross-formational fracture-vein structure that
crosses rocks of variable lithologies including
soluble ones.

Another important peculiarity of confined
(semi-confined) hydrogeological environments
is their slow fluid dynamics as compared to un-
confined settings, which favors to the natural
convection circulation at the conduit (void)
scale. Effects of the buoyancy circulation are
commonly well expressed in cave morphology
[Klimchouk, 2007, 2009]. Dissolution effects
of the buoyancy circulation are linked, again,
with the upwelling limbs of convection cells but
not with the plunging ones.

Groundwater regimes

The overall circulation regime of a groundwater
system is determined by the nature and mag-
nitude of fluid pressure and by the degree of
hydrodynamic confinement of the GCS. Differ-
ent types of circulation regimes are distin-
guished in the literature.

In subsiding basins the dominant flow
drive in progressively buried strata is com-
paction due to the increasing load, which
causes expulsion of the pore waters from the
sediments. This is the geostatic regime, also
termed expulsion regime (in the Western liter-
ature), or elision or exfiltration regime (in the
East European literature). Flow in such
systems is directed upward, and on the re-
gional scale — from areas of greatest subsi-
dence to the margins of basins. The expulsion
GCS are unlikely to play a role in hypogene
speleogenesis.

With still deeper burial and further rise of
temperature and lithostatic load, the thermo-
baric regime develops in which the fluid pres-
sures are caused by the thermal expansion of
water or by the release of water by mineral de-
hydration in a low-permeability environment.
The compression regime can be generated by
a tectonic strain in the vicinity of collision and
uplift areas. In the East European literature
these two regimes are commonly combined
into the endogenous regime, which also in-
cludes localized intrusions of fluids into the
sedimentary cover from the lower crust and the
upper mantle. The upward migration of en-
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dogenous fluids is considered to be the main
cause for hydrogeochemical inversions and a
phenomenon of the column-like desalinization
observed in the lower parts of the sedimentary
cover in many basins [Exos, 1978; JlykuH,
2004]. The upward flow overwhelmingly domi-
nates in the endogenous regime. The endoge-
nous GCS, characterized by high temperatures
and pressures, are believed to be very potent
to support hypogene speleogenesis in a variety
of rocks [Dublyansky, 2000; Andreychouk et
al., 2009; Klimchouk, 2012].

The free convection regime may develop in
some settings, especially in the vicinity of hy-
drothermal anomalies and in strata comprising
evaporites, driven by density differences. The
upwelling limbs of convection GCS are capable
of supporting hypogene speleogenesis, espe-
cially in evaporites.

Following uplift and continental exposure,
the hydrostatic regime evolves, driven by to-
pography differences. It is also termed the
meteoric regime (in the Western literature)
and the infiltration regime (in the East Euro-
pean literature). With the continuing exposure
and geomorphic development, meteoric wa-
ters increasingly flush out the formation wa-
ters from basins so that the hydrostatic regime
substitutes the geostatic regime in the upper
part of the crust, although the latter may still
predominate in deep environments.

Interaction between groundwater
systems of different regimes

The meteoric regime is perched on ubiqui-
tously upwelling waters of the geostatic and
endogenous regime, commonly over pres-
sured (the fluid pressure exceeds the normal
hydrostatic one). Zones of interaction between
GCS of different regimes, either crosscutting
or lateral, are particularly favorable for hypo-
gene speleogenesis in carbonate rocks be-
cause mixing of waters differing in CO2 or H2S
content or salinity generates aggressiveness.
Hypogene speleogenesis is commonly a part
of mixed flow systems, where topography-dri-
ven flow interacts with the deeper compaction-
or density-driven regimes or rising flows of en-
dogenous waters. The nature and the geome-
try of the transition between the different
regimes are controlled by respective fluid po-
tentials and geological heterogeneities, espe-
cially sedimentary windows and conductive
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faults. The vertical boundaries may be blurred,
but they are more distinct when they coincide
with low-permeability strata of a regional ex-
tent. With the onset of uplift and denudation in
the course of geological evolution, the deeper
strata may migrate upward relative to these
boundaries, and the nature and geometry of
the transition adjusts to the structure of uplift-
ing strata and changing potentials of the inter-
acting regimes.

Hypogene speleogenesis

from the perspectives of regional
hydrogeological analysis

As noted above, the association with the up-
welling circulation suggests the possibility of
discerning regularities of development and dis-
tribution of hypogene speleogenesis from the
perspectives of the regional hydrogeological
analysis.

In basinal settings, the pattern of the me-
teoric circulation is controlled by a basin’s
geometry and relief, by geological in-
homogeneities that determine permeability
distribution, and by interaction with deeper
GCS of the geostatic and endogenous re-
gimes, which may pierce through the domain
of the hydrostatic regime. In mature artesian
basins of the cratonic type, settings favorable
for the upward flow and hypogene speleogen-
esis, are as follows [Knumuyk, 2013]:

1) marginal areas of discharge of ground-
waters of the 2nd hydrogeological story
(HG-story);

2) zones of topography-controlled upward
circulation within the internal basin area (at the
1st and, in places, at the 2nd HG-stories);

3) crests of anticlinal folds or uplifted tec-
tonic blocs within the internal basin area where
the upper regional aquitard is thinned or par-
tially breached;

4) linear-local zones of deep-rooted cross-
formational faults conducting upward flow
from internal deep sources across the upper
HG-stories.

Hydrodynamics in the 3rd and 4th HG-sto-
ries in the cratonic basins is dominated by the
upward circulation (geostatic or endogenous
regimes) strongly controlled by (localized
along) cross-formational tectonic structures.

Specific circulation patterns develop in
large Cenozoic carbonate platforms (the
Florida-type), side-open to the ocean, where
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upward flow across stratified sequences in the
coastal parts, driven by both topography-in-
duced head gradients and density gradients,
involves mixing with seawater. At deeper levels,
the seawater can be drawn into a platform
along permeable horizons and rise in the plat-
form interior due to geothermal heating (the
Kohout’s scheme), interacting with upper
freshwater aquifers.

In young basins where the geostatic regime
dominates, hypogene speleogenesis is fa-
vored at the marginal discharge areas where
circulation systems of different origins and
regimes may interact, for instance meteoric
systems circulating from the adjacent uplifted
massifs, basinal fluids expelled from the
basin’s interiors, and endogenous fluids rising
along deep-rooted faults.

The predictability of the distribution of
areas of the upwelling flow in tectonically de-
formed mountainous regions is significantly
lower than in cratonic basins because of the
complexity and variability of geological and
structural conditions, relief, and a geody-
namic history in such regions [Knumuyk,
2013]. Massifs in the folded regions are char-
acterized by dominance of fracture-vein
groundwater systems, although sequences
of the upper structural story often host stratal
aquifer systems. Upward flow and hypogene
speleogenesis in massifs are tightly con-
trolled by faults, especially by those at junc-
tions between large tectonic structures and
structural stories, and by the geodynamic
evolution. Specific and very favorable set-
tings for hypogene speleogenesis are found
in regions of young volcanism and hydrother-
mal activity.

Hypogene speleogenesis may also occur
in deep oceanic settings, especially in regions
associated with plate boundaries and hot
spots. An outstanding example is represented
by extensive fields of large-scale depressions
in the Mio-Pliocene carbonate blanket at depth
of 1500-2600 m in the volcanic Carnegie
Ridge, located within the Galapagos hotspot
in the Pacific Ocean, recently documented
by high-resolution multibeam bathymetry
[Michaud et al., 2005], although interpreted
there differently. The host carbonates do not
contain shallow facies and have never been
subaerially exposed, which excludes any epi-
gene karstification.
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The role of confinement

In discussing the origin of maze caves, many of
which are believed to form under artesian con-
ditions, A.N. Palmer [Palmer, 1991, 2000b] ar-
gued that slow groundwater flow near chemical
equilibrium, typical of truly confined aquifers,
is least likely to produce maze caves. He fur-
ther stressed that “True confinement by itself
does not produce maze caves, and any asso-
ciation between confined groundwater flow
and maze development is coincidental”
[Palmer, 2000b, p. 79]. The problem of the ori-
gin of maze caves is beyond the scope of this
paper; itis considered in details by A.N. Palmer
[Palmer, 1975, 1991, 2000a, 2000b, 2007,
2011] and A.B. Klimchouk [Klimchouk, 2000,
2007, 2009]. Here it is appropriate to clarify
some misconceptions about confinement, with
regard to hypogene speleogenesis.

J.E. Mylroie and J.R. Mylroie [Mylroie, Myl-
roie, 2009] provide a lengthy discussion on
whether confined flow is necessary to produce
hypogene caves. They argue that the morpho-
logical features believed to be characteristic of
hypogenic caves in the hydrogeological con-
notation of this term [Klimchouk, 2007, 2009]
are not solely the result of confined hypogenic
conditions, but also occur in eogenetic karst
aquifers, in environments that have never been
confined, and have never undergone burial or
been moved out of the influence of meteoric
diagenesis.

The present author agrees that true con-
finement by itself does not produce maze
caves. It has to be noted that the term ‘con-
fined aquifer’ is not used in modern hydroge-
ology in a sense of a true hydraulic isolation, so
that “true confinement” simply does not exist.
Although a certain degree of leakage was long
accepted to occur even through aquicludes, it
was during the last 40-50 years that the great
role of transverse hydraulic communication
across separating beds in basins has been fully
acknowledged. The “classical” artesian para-
digm, with its notions of confined flow through
largely isolated aquifers, was replaced with the
basin hydraulics paradigm, with its notions of a
multiple aquifer system and significant cross-
formational (across aquitards) communication
between aquifers. The adoption of this para-
digm to karst studies has eliminated the
ground for the above-mentioned concern and
opened a new perspective to the problem of
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speleogenesis in artesian settings [Klimchouk,
2000, 2007]. The above cited works show that
the association between confined groundwater
flow and hypogene cave development is not
coincidental, and that artesian transverse
speleogenesis is one of the most common vari-
ants of hypogene speleogenesis.

The question whether confinement by itself
is a necessary condition for hypogene speleo-
genesis is somewhat misleading. The term
“confined” refers to a hydrodynamic condition
wherein groundwater is under pressure in a
bed or stratum confined above and below by
units of distinctly lower permeability. The po-
tentiometric surface in such aquifers lies above
the bottom of the overlying confining unit, and
this allows water to move up through available
preferential paths. Hence, at least a certain de-
gree of hydrogeological confinement is a nec-
essary condition for the forced ascending
groundwater circulation to occur. It is the up-
welling circulation, but not confinement by it-
self, which is considered in the hydrogeological
approach to be the main condition for hypo-
gene speleogenesis, although confinement is
certainly the common characteristic of flow in
saturated heterogeneous media.

Another misconception [Mylroie, Mylroie,
2009] is that confinement always implies that a
carbonate sequence must be once buried and
moved to the mesogenetic realm. In fact, con-
finement does not necessarily imply consider-
able burial, but it does imply the layered
heterogeneity. Confined (pressurized) flow
may occur in sequences of eogenetic lime-
stones, as they commonly demonstrate dis-
tinct layered heterogeneity formed due to
variations in depositional and post depositional
processes. For instance, D.A. Budd and H.L.
Vacher [Budd, Vacher 2004] show that matrix
permeability of young carbonates in the Upper
Floridan Aquifer range over three orders of
magnitude between different lithofacies. K.J.
Cunningham et al. [Cunningham et al., 2006]
developed a high-resolution cyclostratigraphic
model for the Plio-Pleistocene carbonate Bis-
cayne Aquifer, Florida, and demonstrated pro-
nounced regular variations in porosity structure
and permeability between lithofacies, arranged
in cyclic successions of three types. Perme-
ability of the aquifer is heterogeneous, with val-
ues differing up to two orders of magnitude
between the lithofacies.
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It is known [Girinsky, 1947] that where a
vertical head gradient exists between aquifers
in a layered sequence, and if hydraulic conduc-
tivities in adjacent beds differs by at least two
orders of magnitude, flow in high conductivity
beds is predominantly lateral, but flow in the
separating beds is predominantly vertical. The
above data on heterogeneity of eogenetic
carbonate sequences suggest that they may
host confined (leaky) aquifer systems with a
characteristic pattern of interaction that may
include rising transverse flow components.

Although hypogene speleogenesis devel-
ops mainly in confined conditions, it is not lim-
ited to them. When hypogenic caves are shifted
to the shallower, unconfined situation due to
uplift and denudation but their further develop-
ment continues to be driven by upwelling flow
from deeper systems, this is still hypogene
speleogenesis, although now partly uncon-
fined. Unconfined hypogene development can
be regarded as an extinction phase of hypo-
gene speleogenesis in most cases. However,
the cave development fed by the upwelling
recharge to the bottom of an unconfined
aquifer in eogenetic carbonates can also be
considered to be hypogenic.

Hypogene speleogenesis

in eogenetic carbonates in islands

Cave development in eogenetic carbonates in
coastal/island settings is described by the
flank margin model [Mylroie, Carew, 1995].
Caves form as the result of mixing of freshwater
and seawater at the bottom and especially at
the distal margins of a floating freshwater lens.
Because the aggressiveness is produced at
depth within the bedrock mass, these caves are
considered to be hypogenic within the geo-
chemical approach [Mylroie, Carew, 1995;
Palmer, 2007]. As the standard model consid-
ers a floating Dupuit-Ghyben-Herzberg fresh-
water lens and cave development in unconfined
phreatic conditions, the flank-margin caves
were not regarded as hypogenic according to
the hydrogeological approach.

J.E. Mylroie and J.R. Mylroie [Mylroie, Myl-
roie, 2009] provided a number of illustrations
showing a great deal of similarity between
flank-margin caves and confined hypogenic
caves formed by upwelling flow. They argue
that the characteristic morphological features
of flank-margin caves form due to slow flow
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conditions in the mixing zone that allow natural
convection to extensively operate, and that the
upwelling limbs of natural convection cells play
a pronounced role in shaping the passage
morphology. This is indeed a feasible explana-
tion for the above-mentioned similarity. Flow in
confined aquifers is also commonly slow, and
the great role of natural convection circulation
in shaping hypogene caves has been demon-
strated and underscored [Klimchouk, 2000,
2007, 2009]. It has to be noted that the up-
welling flow is a part of the buoyancy circulation
in any case.

A question remains for the of flank-margin
caves, however, as to whether their morpho-
genesis is solely due to the natural convection
circulation, self-developed along the freshwa-
ter/marine water interface in a homogenous
rock, or whether it originates by the upward
leakage (recharge) of a freshwater aquifer from
a layer of high hydraulic conductivity (a con-
fined aquifer) below, across a separating layer
of relatively low conductivity (an aquitard)? In
such case, the caves would be classified to be
properly hypogenic according to the hydroge-
ological approach. One could expect the pres-
ence not only of certain characteristic wall and
ceiling bedrock features in such caves, but also
the entire “morphological suite of rising flow”
[Klimchouk, 2007, 2009], including feeders.
This suite, but not separate features, was con-
sidered to be truly diagnostic for hypogene
caves, as it unambiguously indicates upwelling

circulation of the cave-forming fluid across the
soluble rock unit; the main criteria referred to
by the hydrogeological definition.

The above question reveals a weakness in
the standard flank-margin speleogenetic
model, which is based on an assumption that
the rock sequence is homogenous (Fig. 2, A).
The references cited in the previous section
show that this assumption is not always valid.
Moreover, there is a large body of publications
that demonstrate significant inhomogeneities,
both layered and discordant, and hence the
presence of leaky aquifer systems in coastal
regions. A simple conceptual setting is pre-
sented in Fig. 2, B, where an aquifer system is
depicted consisting of an upper unconfined
aquifer and the underlying confined aquifer,
while the aquifers are separated by a aquitard
that allows leakage. An aquitard can be hetero-
geneous in its lateral extent, allowing more sig-
nificant leakage in certain areas where the
vertical conductivity is enhanced due to the
presence of fractures or other discontinuities.
The obvious result of this circulation pattern
would be the formation of truly hypogene
caves driven by the leakage of freshwater from
the lower aquifer. The aggressiveness would be
produced due to mixing of the leaking fresh-
water with the marine water at the base of the
unconfined aquifer, and natural convection ef-
fects would be very pronounced due to spa-
tially fixed, steady and efficient supply of
freshwater from below.

A

sea level

Fig. 2. Speleogenesis in coastal areas:
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A - the standard flank-margin model for homogenous rocks (redrawn after J.E. Mylroye, J.L. Carew [Mylroye, Carew,

19951);

B - an expanded model with elements of layered heterogeneity (the hydrogeological setting is borrowed from

P.M. Barlow [Barlow, 2003]). Legend: 1 — groundwaters: a - fresh, b — brackish, ¢ — saline (marine); 2 - flow directions;
3 —ascending leakage across the aquitard; 4 — epikarst; 5 — fractures or other conductive discontinuities across the aqui-
tard; 6 — speleogenesis by mixing of vadose and phreatic freshwaters along the water table; 7 — speleogenesis by mixing
of freshwater and marine water. Note that the speleogenesis by mixing of freshwater and marine water in cartoon B would
be hypogenicspeleogenesis according to the hydrogeological definition
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It is therefore suggested that the flank-
margin model should be expanded to account
for a multiple aquifer settings. From the per-
spective of the hydrogeological approach,
both epigene speleogenesis and hypogene
speleogenesis may develop in coastal carbon-
ates depending on a degree of the layered het-
erogeneity.

Conclusion

Defined in the most general way, hypogene
speleogenesis is the origin of caves in which
the cave-forming agency comes from depth, in
contrast to epigene speleogenesis in which the
cave-forming agency (meteoric recharge and
its inherent or soil-derived aggressiveness)
originates at the surface. A more specific defi-
nition should rely on attributes of the cave-
forming agency that are most suitable and
efficient for discrimination between epigene
and hypogene origins of caves.

Relying on the determination of a source of
the aggressiveness in classifying hypogene
speleogenesis is the legitimate approach but it
is not a methodologically sound and practically
efficient one. The hydrogeological approach
and the reference to upwelling groundwater
circulation in the definition of hypogene
speleogenesis provide a theoretically and
methodologically sound basis not only for
identifying the type of speleogenesis, but also
for spatial and temporal prognosis of hypo-
gene speleogenesis.

Hypogene speleogenesis develops where
upwelling groundwater circulation and disequi-
librium conditions causing dissolution are sup-
ported during a sufficiently long time. It is
localized predominantly in discharge zones
and/or zones of interaction of groundwater
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A physical experiment on the accumulation of a light petroleum product (LPP) layer in the capillary
zone with following formation of a floating lens on the water table (WT) was carried out. The pro-
cedure was developed and justified experimentally to calculate the thickness and the location of
a LPP layer in the capillary zone and on WT, the distribution and the volume of LPP from the mea-
surements of LPP levels in the observation well. The thickness and the location of a LPP layer on
WT, contents of water and LPP were calculated based on Lenhard and Parker (1987, 1988) and
van Genuchten (1980).

Key words: light petroleum product layer, water table, capillary zone, physical experiment,
calculations.

HAKOMUYEHHA LUAPY AETKUX HADTOIMPOAYKTIB
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BukoHaHn di3nyHMIN EKCNEPUMEHT 3 AOCAIAXKEHHS HAKOMUYEHHS Lapy Nerkmux HapTonpoaykTiB
(JTHM) y kaninapHi 3oHi 3 noganswinm GopMyBaHHAM NaaBakoyoi NiH3M Ha PiBHI FPYHTOBUX BOA,
(PIB). Po3pobneHa Ta ekcnepumMeHTanbHO NiaTBEpPAXKEeHa MeToamKa po3paxyHKy MOTY>KHOCTI Ta
nokanisauii wapy JIHM y kaninapHin 3oHi Ta Ha PI'B, posnogainy Ta

06’emy JIHI 3a gaHnMu BUMIpPIB Y CNOCTEPEXHUX cBepasioBuHax. MoTyXHICTb Ta nokanizauis
wapy JIHM Ha PIB, BmicT Boaun Ta JIHIM po3paxoBaHi Ha niacTasi pobiT Lenhard and Parker (1987,
1988) Ta van Genuchten (1980).

Knoyosi crioa: wap nerkux HaptonpoaykTie, PIB, kaningapHa 30Ha, QidndHNi eKCnepuMeHT,
PO3paxyHKU.
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BbInonHeH GU3nyYecknii akCNepUMEHT N0 N3YHEHUIO HAKOMIEHNS CNOS NIerknx HepTenpoayKTOB
(JTHI) B kanunnsipHoOM 30He ¢ nocnenyowmmMm GopMUPOBaHNEM MIaBaOLWEN NNH3bI HA YPOBHE
rpyHTOBbIX BOA, (YIB). PaspaboTaHa n skcnepmMmeHTanbHO NOATBEPOKEHA METOAMKA pacyeTa
MOLLIHOCTM 1 nonoxenHus cnos JIHIM B kanunnapHoi 3oHe n Ha YIB, pacnpeneneHus n oobema
JIHI no paHHbIM 3aMepoB B HabaaTeNbHbIX CKBaxuHaxX. MOLWHOCTb 1 nonoxeHune cnost JIHT
Ha YI'B, coaoepxxaHune Boabl 1 JIHI paccumtaHbl Ha ocHoBaHuK paboT Lenhard and Parker (1987,
1988) n van Genuchten (1980).

KrnroueBsbie cioBa: cnom nerknx HeptenpoaykTos, YI'B, kannnnspHasa 30Ha, GU3nyeckmin akcne-

PUMEHT, pacyeThl.

Introduction

LPPs released to the subsurface environment
move down through the unsaturated zone, ac-
cumulate in the capillary zone and descend on
WT forming a floating lens. Both LPP levels and
the thickness of a mobile LPP layer observed
in wells do not correspond to the true levels
and thickness within the surrounding porous
medium. A number of papers [Blake, Hall,
1984; CONCAVE..., 1979; Hall et al., 1984]
studied a LPP layer on WT to found correcting
coefficients to determine a true LPP layer
thickness in soil (7) using an apparent thick-
ness in an observation well (T'"). Laboratory
experiments [Hampton and Miller, 1990]
showed that in fact there is no calculating co-
efficient between LPP thickness in sand and in
the well. T.P. Ballestero [Ballestero et al., 1994]
obtained the relationship between T'and 7" for
the capillary zone when the weight of a single
LPP column p,gT < 264,C08P/Fmax (Po is LPP
density, g is gravitational acceleration, o, is
surface tension at an air—-LPP (a—0) boundary,
¢ is a wetting angle, and 7,y is @ maximum
pore radius):

T=(1-v)T"~ ha, (1)

where Yo = po/pw is specific gravity; p,, is water
density; /15 is a distance between the bottom of
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a LPP layer and WT corresponding to an active
capillary height (it is not indicated there how to
receive it).

This equation has two unknown variables,
therefore only the sum (7" + k) can be determi-
ned. Moreover, it is not known how to determine
the location of a mobile LPP layer (either in the
capillary zone or on WT) using the values of 7.

A.M. Farr [Farr et al., 1990] and R.J. Len-
hard and J.C. Parker [Lenhard, Parker, 1990]
described the distribution of LPP in the forma-
tion during the accumulation of LPP above the
water-saturated zone using oil-air and oil-water
interfaces in the monitoring well under the equi-
librium state. However, it was not mentioned
about a zone from which LPP can flow into a well,
i.e. azone called “true thickness” by previous re-
searchers. It is necessary to determine the size
of “true thickness” and the quantity of contained
LPP to plan the methods of pumping and the vol-
ume of mobile LPP that can be withdrawn.

The purpose of this research was to carry
out an experiment on simulation of the forma-
tion of a kerosene layer above WT. The results
of this experiment were used to justify the pro-
cedures for calculations of LPP thickness, dis-
tribution and volume at different stages of the
accumulation of a kerosene lens.
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Experimental materials

In order to study the formation of a LPP lens
above WT and represent this process by a well,
we carried out the experiment in a plexiglas
column (Fig. 1) installed in a pan and filled with
sand. A diameter of grains was less than
0.5 mm and porosity was 0.376.
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Fig. 1. The equipment for studying of kerosene
layer accumulation in sand and its representation
by the observation well

1 — a plexiglass column filled with sand; 2 — a plexiglass
pan; 3 — a branch line for keep of a column water level;
4 — an observation well; 5 — piezometers; 6 — measuring
vessels; 7 — a tube for kerosene input; 8 — a filter; 9 — a tap;
10 - a branch line to specify a boundary condition in the well
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Movement of mobile kerosene levels, i.e.
H,, (air-LPP) and H,,, (LPP-water) in sand
along the column was registered by kerosene
appearance in piezometers (5) installed into
the wall of the column in every two centimeters
in the range of level move. An aluminium per-
forated gauze corner stuck to the wall of the
column represented an observation well (4).
Location of levels in the well (H;," HOWW) was
determined visually through the ’Eransparent
wall of the column by a measuring bar stuck
nearby. The initial water level in the column was
specified at a 49-cm depth that was consid-
ered to be WT. At this level the return tubes im-
itating boundary conditions were installed from
the column (3) and the well (10). It was consid-
ered the measured water volume flowing out
from the tube during kerosene input on a sand
surface represented a relationship between
water in the column and the aquifer.

Infiltrating through the unsaturated zone,
kerosene wetted pores in which the a-w inter-
face was replaced with the o—w interface with
a much less surface tension. This resulted in
decrease of the capillary water height in pores
wetted with kerosene and the water output
from the column was observed.

The accumulation of kerosene started at
the elevation 4 7“*= h " above WT [Brooks and
Corey, 1964], which corresponded to the head
of water displacement into kerosene until inter-
facial tension (c,.,) held the weight of the
kerosene column, T¢. The level H,, rose in the
capillary zone filling free pores while the bottom
of the mobile kerosene layer (H7) descended
displacing water from capillaries with a radius

r> 2040 until it reached WT, then T,= T,ma~,
Tegpo

After this, we observed the accumulation of the
kerosene layer under WT for ten days. Fig. 2
demonstrates changes of water and kerosene
levels in the well and in the column (a) during
the input of kerosene volume, Vo and the
output of water volume, Vy, (b).

A difference between kerosene thickness
in the column (T) and in the well (T%) was max-
imal when the kerosene layer accumulated in
the capillary zone. As the kerosene layer
reached WT, the difference decreased. Below
WT the difference (T" - T),, fluctuated about
50.9 cm due to atmosphere pressure changes
with the value of correlation coefficient 0.84
and the displacement on one day (Fig. 2, c).
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Fig. 2. Changes of water and kerosene levels in th

e well and in the column filled with sand (a) during

kerosene input and water output (b) in correlation to atmospheric pressure (c)

In the field, if the accumulation of a mobile
LPP layer discontinues in the capillary zone
due to a small leakage, LPP levels and thick-
ness in a well do not provide correct informa-
tion about the location of a LPP layer and LPP
levels. Therefore, calculations of distribution of
LPP contents in the formation under such con-
ditions by A.M. Farr [Farr et al., 1990] and R.J.
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Lenhard and J.C. Parker [Lenhard, Parker,
1990] seem to be noncompletely correct.

For correct interpretation of monitoring
data, it is necessary to determine the location
and thickness of the mobile LPP layer in the
capillary zone or on WT, which will be described
in the next section. Proposed calculations are
verified with experimental data.
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Calculations of LPP layer location,
thickness, and LPP content
As we can see in Fig. 2, the location of the LPP
layer is in the capillary zone for T, + h, < Tp™ax,
In case of T, + h, = T.m*, the LPP layer
reaches WT. If the o—w interface locates below
WT, the following condition takes place:
T} > T, where T} is a part of LPP layer thick-
ness in the well above a piezometric surface (H).
Based on (1) and J.P. Hughes [Hughes
et al., 1998], we have the following:

T:- +hrr = T:" = T“I(I—Ya)' (2)

T.m stipulates on LPP thickness, which
makes a pressure hj"i.e.:

mas _ 1 _ B

S

In this experiment 7 =hj" = 11.4 cm.
Then, according to (3) when y, = 0.790 and
hl*™=11.4 cm, T = 11.4 cm, which corre-
sponds to the measured value.

In the process of kerosene movement
through the capillary zone the magnitude
(Te + hg) changes from hg* = h3" at Tc= 0

ow

upto 7/ = at h,=0. Therefore, the mag-

Yo
nitude (7, + h,) changes in direct proportion to:

h X — h

T +h, =-"* y ®+h, (4)

©

v

volume liquid contents

Fig. 3. LPP accumulation in the capillary zone represented by
a well and distinguished zones with different LPP and water

contents and pressure
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W' h, o,k (1-y,)
ya },r’) + h(; B },a hﬂ YO

y, (T, +h,)=hg" =h,(1-7,).

Based on (5), the value A, could be deter-
mined as:

T +h,=

or

+ha)

A

] - },o

The magnitude (7,+4,) is determined by (2),
and

(6)

a

?11- =(?‘c +hu)_ha' (7)

The calculated values of T, differed from
the values measured experimentally for
0.35-0.75 cm. We consider that it is sufficient
accuracy in case of installation of piezometers
in every two cm within the column.

In the process of kerosene movement
through the water capillary zone the following
zones are formed (Fig. 3): (1) air — water (a—w)
unsaturated zone with residual LPP; (2) air -
LPP — water (a—o-w) unsaturated zone; (3) sat-
urated zone with a mobile LPP (o-w); (4) water
(w) capillary zone.

In the upper zone (1) LPP locates as
individual drops and films remained after LPP
infiltration. A LPP content (Go’r) determined
by laboratory measurements at the “Mikran”
devise was 0.016.

contamination source

AURUER RS LR IR VR

> R 'Hw

well
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The unsaturated zone (2) is formed above
the level H,,. The height of this zone reaches a
level where capillary pressures 4., and A,,, co-
incide. The capillary pressures are calculated
as a difference of the heads of water (4,,), LPP
(hy) and air (h,) in the point z.

ha=09n=££:§52&%hw=z-ﬁé (8)
H = H:;‘n + y{; ?-u' *
h(m' = ha - hn' ; huu = hu - h{r ; h{m' = ho _hu" (9)

Water (0,,) and LPP (6,)) contents were de-
termined using van Genuchten function (VG)
according to [Lenhard, Parker, 1987; Lenhard,
Parker, 1988]:

9! = 9;\'+0 = 6:0 (hm) ) =
= [1+(@yh, ) ]9, =0,,)+0,,, (10
9“, = 9“9:"(};0“) =
=[1+(a,,h,)1"(0,-96,,)+06,,, (11)
0,=6,. -0, (12)

where 0y is total actual saturation, 0,.,, is irre-
ducible saturation, a and e are affecting factors
1

of pore-size distribution, m =1 —

a2

0.004

5.00

Fig. 4. Distribution of calculated
contents of water and kerosene
above WT in sand

10.004 | 6,

15.00

43.90
-

20.00+

3
2

<

Depth (z), cm

30.004

40.004

o,
o 361.30
90
H,, =35.80 512.20
554.90
587.90
H, = 42.00 615.10

In order to estimate the parameters of VG
function, o and g, we fitted the experimentally
measured magnitude 0,, — /14, to VG function
in the main drainage path for experimental
sand. We obtained the following values:
Ogw=0.0287 1/cmand € =7.4552. The values,
Oow and 04y required for calculations were
found from the relation: 0.z Ggw=0ow Cow =
=0lg0 Ogo [Lenhard, Parker, 1987]. The values,
Oow = 0.072 1/cm and a4, = 0.0812 1/cm
were obtained at o4y = 69.5 din/cm,
Gg0=24.55din/cm and 6y, = 27.7 din/cm.

In the saturated zone (3) 0,,+, = 05, so

0,=0,-0,,. (13)
LPP and water volumes were calculated for
everyinterval Az=z;+1—z:

B ﬁ“i

i + .+l X +Bw,r’+i AZF

5 3 , (14)
where Fis the area of the column.

The distribution of calculated kerosene and
water contents and volumes in sand during the
accumulation of a mobile kerosene layer in the
capillary zone in the interval Hyy = 35.8 cm —
Ht=42.0 cmis shown in Fig. 4.

The total LPP volume within separate zones
and in the column in whole was determined by
summing Vo o> and was 615.1 cms3, which
practically cdrresponds to the kerosene vol-
ume in the sandy column calculated by the
measured volumes (700 cm?® of kerosene was
entered, 70 cm?® was drained in the well and
15 cm?® was drained with piezometers). The
distribution of kerosene within the zones was
the following (%): (1) — 7.14; (2) — 76.14;
(3)-16.72.

Calculations of the thickness of mobile LPP
accumulated on WT in the sandy column and
the distribution of kerosene content by the

measurements of LPP and water levels in
the observation well justified the theory
in [OrHgaHuk n gp., 2006] and [MNapa-

MoHOoBa, 2003] based on [Hughes

et al., 1988; Lenhard, Parker,
1987; Lenhard, Parker, 1988;

AzF ¥

w,Az =

oAz

45.00

WT =48.9

50.00-

N

Van Genuchten, 1988]. Calcu-
lations were carried out in 10
day after kerosene descending
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where y, = po/pw =0.79, h°=10.5 cm is the
head of kerosene displacement into air. At the
value measured experimentally, T*=101.3cm
(Fig. 2), T =51.3 cm, which corresponds to the
experimental value. Distribution and volumes of
LPP and water contents were calculated using
equations (10-14). A difference between the
calculated kerosene volume in the column and
the true kerosene volume is 8.7%. Kerosene
distributed along the column in the following
way (%): (1) - 0.7; (2) - 26.2; (3) — 71.8;
(4)-1.8.

Conclusions

The accumulation of LPP above WT including
the capillary zone was studied experimentally.
Based on the results of the physical experi-
ment, we proposed the procedure for calcula-
tions of the location, thickness of a mobile LPP
layer, and volume and distribution of LPP and
water in depth by the measurements of LPP
levels in the observation well.

1. H,,and H,,, are measured in the well;
T"= Hg,— Hpyand H = Hyy, + y,T" are calcu-
lated.

2. T.mexis determined by the equation (3).

3. T+ h,is determined by the equation (2).
If T, + h, < T.m aLPP layer is above WT in the
capillary zone.

4. The value of i, is calculated by the equa-
tion (6).

5. The value of T.is calculated by the
equation (7).
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KopoTki HayKkOBi NOBiAOMJIEHHS

Y HAUIOHAAbHOMY CTPATUTPADIYHOMY KOMITETI YKPAIHM
N.®. loxwuk, H.B. MacnyH

14 ciunn 2015 p. iobynocs 3acioanus 6ropo HCK Vrpainu, na axomy oyiu posensinymi
OHOGIEHI cmMpamuepaiuti cxemu HUNCHLO2O | 8EPXHLO2O 6eHOY MA NALe03010 VKpaiHu.
Tlogioomnenns 3 yboeo numanus 3poouIU 20108a pugheti-eeHocbkoi komicii B.A. Benikanos
ma 20106a naneo3oticokoi komicii B.1. [lonemaes.

Ha 3acioanni 6ynu npucymui I1.@. Toocuk, B.A. Benikanos, B.1. [lonemacees, H.B. Macnym,
M.M. Isanik, B.FO. 3ocumosuy ma B.M. [llosxonsc.

B.4. BenikaHoB 00MOBIB NPUCYTHIM, WO B
OCHOBY OHOBJIEHUX CXEeM BeHAY MNOoKNaAeHo
HOBE ManeoTekToHiYHe i naneoreorpadiyHe
panoHyBaHHSA, sIKe, Ha BiAMIHY Big, panioHy-
BaHHHA, 3aCTOCOBAHOIM0O B Ail04MX 0O OCTaH-
HbOrO 4acy nonepegHix O@IiUiMHMUX Cxemax
(1993 p.), basyeTbCs HA BUKOPUCTaHHI ean-
HOrO iICTOPUKO-Fe0sIoOrivyHOro niaxoay, Bpaxo-
BYE YSBNIEHHSA MPO PI3HUIM TEKTOHIYHNI PEXNM
PaHHbO- i NiBHbOBEHACHKMX CTPYKTYP, 0CObN-
BOCTIi €BOJOLLiT 6acelHiB 0CaaKOHAKOMUYEHHS,
posnoain nito- i BynkaHodauin. B cxemu
TaKOX BKJIOYEHI CTPYKTYPHO-daLianbHi 30HU
(CD3), aki B nonepeaHix cxemax 6ynu BigcyTHi
(30HM lMepepgraniuincbkoro nporuHy, Maniuin-
CbKO-TaBpIiICbKOro  CkiagyacTtoro  roscy,
OBpyubkoro naneopudTty). OCHOBHI HOBI
MONOXEHHS, 3adikCOBaHi B Cxemax, rnonsira-
I0Tb Y TAKOMY:

1) ckacoBaHi perioHasnbHi cTpaturpadivHi
nigpo3ninuv, Wwo BMKOPUCTOBYBAJINCL BMPO-
NOBX OECATUNITb, ane CTpaTtoTUnm Skux oynu
po3TalloBaHi ganeko 3a Mexamu YkpaiHu i
He Bigpobpaxanu cneundiky ii po3pisiB Ta
CTBOPIOBaNN TPYAOHOLUL NpU KOPENAuinHnux
nobyaosax;

2) BuAjineHi Ta obrpyHToBaHi HOBI CTPATOHU
3aMicTb nanjaHACbKOro, peakiHCbKoro, KoT-
NIHCbKOro rOPU30HTIB, iX rpaHuLi, nokasaHi
CMiBBIOHOLLEHHS LMX FPaHULb 3 CEPIMHUMU i-
TocTpaTurpadivHMMm rpaHnLaMN;

3) BUNy4YEHiI K HeBanigHi CTpaToHN, WO He
MaloTb CTPATOTUMIB | HE BIAHOCATLCS 00 Tepu-
Topii YKpaiHu, npoBeaeHa ineHTudikauis ix 3
YKPaiHCbKUMW aHasioramu;
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4) BnpineHo Ta 06rpyHTOBaHO HOBI CBITU B
HUXHbOMY BeHAj BonuHi i Mopginns, o6rpyHToO-
BaAHO PO34/IEHYBaHHSA OEAKMX 3 HUX Ha Bep-
CTBU;

5) BMAineHo HOBI CBITM B MOIrMAiB-NOA4iSb-
CbKill | KQNIMHIBCbKIi Cepisx BEPXHLOro BEHOY
BonuHi (BepxHbonpun’atcbka, Ctupcbka i [o-
puHcbka CP3) niBAEHHO-3axigHOro cxminy Yk-
paiHcbkoro wuta (KotoBcbko-Opecbka CD3);

6) BM3HAYEHO OiLiiHKI CTaTyC MiCLLEBUX
CTpAaTOoHIB, BiAOMUX 3 NIITEPATYPHUX OXKEPES;

7) HaBedeHOo HOBI AaHi Npo BUKOMNHI Meta-
zoa i OGiornipn 3 HOBUX MiCLEE3HAXOOXEHb
BeHOO-efjiakapcbkoi  ¢ayHn [loainbCcbkoro
MpuaHicTpoB’s;

8) nokaszaHo, Lo po3pi3 BeHAy YKpaiHu €
rinocTpaToTUNOM BEHOCLKOI CUCTEMM.

YOOCKOHaNEHHs CxeM 34iMCHI0OBANIOCh Ha
OCHOBIi HOBMX MaTtepianiB 3 reosoriyHoro
DoBUBYEeHHS mMacwTady 1:200 000 i BupoaHmx
komnnekTiB Oepxreonkaptn-200. Kpim Toro,
BUKOPUCTaHI pe3ynbTaTh NoLYKOBUX POBIT Ha
Migb, naneoreorpadivyHi pEKOHCTPYKLi, MaTe-
pianu pob6iT 3 NiArotoBkM reodizanyHOi OCHOBU
nig rAn-200.

Yknagavamn cxemn € B.{A. BenikaHos,
B.l. MenbHuuyk, K.B. IBaH4yeHko, J1.I. KOH-
cTaHTuHeHko, T.I. MixHuubka, IB. MenbHn-
4yyK. [ns NaneoHTONOrNYHOro 00rpPyHTYBaHHS
CXeMMn BUKOPUCTaHI pe3ynbtaTty JOCHIOXEHb
M.O. depnoHkiHa, M.B. MHinoscbkoi, €.0. Ace-
eBoi, 10.0. l'ypeesa, A.A. luieHko, B.M. Manisg,
B.l. NpuyeHka Ta iH.

B po3uneHyBaHHI MiCLLEeBUX PO3PIi3iB, KPIM
MaTepianis aBToOpiB CXeM, BPaxoBaHi 3BiTHI i
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onyb6nikosaHi aaHi J1.B. KopeHuyk, a Takox BMKO-
HaBLLiB reosioro3MoMOoYHUX POOBIT, NpoBeaeHMX
ynpoaoBX ocTaHHix 10-15 pokis (B.J1. Mpwu-
xoabko, B.IL 3eniHcbkuin, @.0. [peuko,
Mn.n. Kpewyk, tO0.4. XapunwwuH, M.P. bpau-
nascbkunn, B.B. Jlykaw, I.IL BuHorpanos,
B.I. Bnacos, I|.I. Map6y3, B.9. IBaH4eHKO,
B.®. CynoBueB Ta iH.).

OHoBneHi cTpaturpadiyHi cxemun BeHAY
YkpaiHu onybnikoBaHi i 4eTanbHO oxapakTepu-
30BaHi B MoHorpadii «CtpaTturpadia Bep-
XHbOrO MPOTEPO3010 | HPaHEepPO30t0 YKpaiHm»
(1. 1,2013 p.) Ta «feonoriyHomy xypHani» N2 4
(349), 2014 p. BHeceHi TakoX YTOYHEHHS B
cxemy pupEencbknx yTBOpeHb. BoHm cTo-
CYIOTbCS paoHyBaHHs i BUaineHHs CP3, Biky
36paHbKiBCbKOI CBITYM i MONICLKOI cepii. ABTOp
UMX yTouHeHb — T.I. MixHuupka.

Jonosigb B.l. Nonetaesa nNpo OHOBMEHI
cTpaTturpadiyHi cxemm naneosoto YkpaiHu 6a-
3yBanacs Ha peaynbratax po3rnany YieHamm
nasneo30MCbKOi KOMICIT MOLEPHIBOBAHUX CXEM
YCiX CMCTEM Naneo30t0, ONPUIIOOHEHUX OKpe-
MOIO cTaTTelo y «[eonoriyHomy xypHani» N2 4
(349), 2014 p. KoHcTaTOBaAHO, LLO OHOBJIEHI
cTpaturpadivyHi cxemm naneo3oto Takox onyo-
NiKoBaHi i feTanbHO OxapakTepu3oBaHi B
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MoHorpadii «CtpaTturpadis BepxHboro npore-
po3oto i paHepo3oto YkpaiHu» (T. 1, 2013 p.).

B 06roBOpEHHi NOBIOOMEHb B3A/IN y4aCTb
BCi npucyTHi. Bropo HCK YkpaiHu yxsanuno:

1. 3artBepautm MOLEPHI30BaAHI CXemu
cTpaTturpadii BEHACbKNX Ta Naseo30MCbKUX
YTBOPEHb YKpaiHu.

2. BeaxaTun 3a HeobOxigHe BHECTU BiaMNo-
BiHiI 3MiHM B nereHan reonoriyHux KapT, Lo
CK1iaatTbCs B NMPOLECI reosoro3MoMOoYHNX
poGIT i3 cTBOpeHHs JepxreonkapTn-200.

OKpeMUM MyHKTOM BUPOOHMYUM Nignpu-
€EMCTBAM i HayKOBO-OOCNIOAHUM YyCTaHOBaM,
WO BeAyTb OOCHIAXEHHSA MO BUBYEHHIO BEP-
XHbOKEMOPINCBEKMX YTBOPEHb YKpaiHW, peko-
MEHA0BaHO:

— 30CepeauTn yeary Ha nornnubneHomy Bu-
BYEHHI BEHAOCbLKMX YTBOPEHb SK rinocrTparto-
TUNYy CUCTEMU;

— 3pobuTK peBisito maTepianis rmMmMbokoro
OypiHHS Ha HadTY | ra3 (onydnikoBaHi oxepena,
KEPH CBEPAJIOBMH) 3 METOIO iX 40OATKOBOI Ne-
peiHTepnpeTaLii i nabopaTopHUX A0CIAXKEHb.

CraTtTa Hagjinwna
03.03.2015

IH-T reon. Hayk
HAH YkpaiHu,
Kwis
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OBOCHOBAHUE HOBOW NOUCKOBOM TEXHOAOTUM
U EE AAANTALIUA HA TPAAULIMOHHbBIX U HETPAAULIMOHHbIX
HEPTETA3OHOCHbBIX OBBEKTAX UMMAKTHbBIX CTPYKTYP YKPAUHDI

n.A. barpuin
(Pexomenoosaro axao. HAH Ykpaunwi I1.®. I'oocuxom)

Hucmumym eeonoeuueckux nayk HAH Yxkpaunu, Kues, Yxpauna, E-mail: bagrid@ukr.net
Hoxmop eceonozuueckux HayK, 3a8e0youuti 0moeiom.

PaccmoTpeHa BO3MOXHOCTb MOBbILLEHNA 3PPEKTUBHOCTM FeosioropasBeaoyHbix paboT Ha
HedTb 1 ra3 B pe3ysibTate BHeAPEHUS Hay4HO-000CHOBAHHbIX TEOPETMHECKUX NPeacTaBNeHNM
M HOBbIX TEXHOJIOTUI N3YYEHUS HETPAOUNLMOHHbBIX HE(PTEra3soHOCHbIX 0O bEKTOB — MMIMAKTHbIX
CTPYKTYp. [NprBeaeH KpaTknin 0630p Hay4HbIX MCCEQOBAHU U NPOM3BOACTBEHHbLIX PabOT Mo
OLuEeHKe NepcrnekTMB HePTEra3oHOCHOCTM UMMAKTHbBIX CTPYKTYP KPUCTANINYECKOro GyHAAMEHTA
Kak 3a pybexom, Tak 1 Ha TeppuTopumn YKpanHbl. Ha 0OCHOBE MHOIFOKPaTHOro aHanmaa MMeto-
LLMXCS AaHHbIX caenaH BbiBoA, 0 AN(Y3MOHHOM NpMpoae NPSIMONOUCKOBBIX ra3oreoxmmmye-
CKMX aHoManui Hag HepTAHbIMU 1 ra30BbIMU MECTOPOXAEHNAMK. ITO MO3BONNNO0 3PPEKTUBHO
1CMNONb30BaTb NPW OLIEHKE HETPAANLIMOHHbLIX OOBEKTOB, B TOM YNCIIE UMMAKTHBIX CTPYKTYP, KOM-
MAeKC reosioro-CTPyKTypPHO-TEPMO-aTMoreoxmmmyeckmnx ncenepgosanmin (CTAIMN). B kayectBe
npuMepa npuBeaeHbl kKapTorpaduieckne pedynbratbl U3ydeHns aTumMm metogom OB600HCKOM
VIMMaKTHOW CTPYKTYPbl. BbINOHEH TaKkke aHanM3 aspoKOCMNYECKMX CbEMOK N0 CUNBAHCKON UM-
MaKTHOM CTPYKTYPE 1 NpeasioXeHbl HEKOTOPbIE PEKOMEHAALMN MO AaNIbHENLLEMY U3YHEHUIO €€
HedTerazaoHOCHOCTU. BHeapeHne MeToam4eckmnx noaroToBOK U TEXHOIOMMIA aBTOPa MOXET Npu-
BECTW HE TOJNbKO K OTKPbITUIO HOBbIX MPOMBbILLIEHHbLIX 3a51eXen HedTn 1 rada, Ho 1 K MPOBELEHNIO
LlefieHanpaBieHHbIX MOUCKOB MNOTEHUMAIbHO HEPTEra3o0HOCHbLIX MMMNAaKTHbLIX CTPYKTYP Ha Ykpa-
MHCKOM WwmTe, B [JHENPOBCKO-LOHELKON BNaanHe 1N APYrnx permoHax.

KrnroueBsbie c/ioBa: MNakTHbIE CTPYKTYPbI, KpUCTaNAn4Yeckmin GyHaamMmeHT, MPSMONONCKOBLIE ra-
30reoxmMMmyeckre MeToabl, HepTerazoBble OObEKTHI.

JUSTIFICATION OF THE NEW EXPLORATORY TECHNOLOGY AND ITS
ADAPTATION TO THE CONVENTIONAL AND UNCONVENTIONAL OIL
AND GAS FACILITIES OF IMPACT STRUCTURES OF UKRAINE

I.D. Bagriy
(Recommended by academician NAS of Ukraine PF. Gozhik)

Institute of Geological Sciences of NAS of Ukraine, Kiev, Ukraine, E-mail: bagrid@ukr.net
Doctor of geological sciences, chief department.

The possibility of increasing the efficiency of exploration for oil and gas as a result of the imple-
mentation of evidence-based theoretical concepts and new technologies of studying unconven-
tional oil and gas facilities - impact structures is analyzed. There is a brief review of the research
and production activities to assess oil and gas potential of impact structures of the crystalline ba-
sement abroad and in Ukraine. On the basis of repeated analysis of available data it is concluded

© 1.A. Barpui, 2015
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that the direct exploratory geochemical anomalies above oil and gas deposits have the diffusion
nature. This effectively allowed using in the assessment of unconventional sites, including the
impact structures, the geological-structural-thermal-atmogeochemical research (STAGR). As an
example, there are the mapping results of the study of Obolonskaya impact structure by this met-
hod. The satellite survey analysis of Silyanskaya impact structure is also performed and some
recommendations for further study of its oil and gas potential are offered. Implementation of aut-
hor methodical preparations and technologies can not only lead to the discovery of new industrial
oil and gas deposits, but also to conduct targeted searches of oil and gas bearing impact struc-
tures on the Ukrainian shield, in the Dnieper-Donets Basin and other regions.

Key words: impact structures, the crystalline basement, direct exploratory gas-geochemical met-
hods, oil and gas facilities.

OBIPYHTYBAHHS HOBOI NOLLUYKOBOI TEXHOAOTII TA ii AAANTALLIS
HA TPAAULIIMHUX | HETPAAULIIMHUX HAGTOTA3OHOCHMX
OB'EKTAX IMMAKTHMX CTPYKTYP YKPAIHMU

1.A4. Barpin
(Pexomernoosano axad. HAH Yrpainu I1.®. oocuxom)

Tnemumym eeonoeiunux nayk HAH Yxpainu, Kuis, Yxpaina, E-mail: bagrid@ukr.net
Jlokmop eceonociunux Hayk, 3a68i0yeau i00LIOM.

Po3rnsaHyTo MOXMBICTb MiABULLEHHS €(PEKTUBHOCTI reosIoropo3BiayBabHUX POOIT HA HAPTY i
ras B pe3ysibTaTi BNpoBaaXeHHs1 HayKOBO-00rPyHTOBaAHMX TEOPETUYHUX YSIBIEHb | HOBUX TEXHO-
JIOTil BUBYEHHS HETPAOMLiNHNX HADTOra3oHOCHUX 00'EKTIB — iIMMNaKTHUX CTPYKTYpP. HaBenoeHo
KOPOTKUIM OrNsig, HayKOBUX OOCNIOXKEHDb | BUPOOHMYMX POOBIT 3 OLiHKN NepcnekTMB HadToraso-
HOCHOCTI iMNaKTHUX CTPYKTYP KpUCTaniyHOro dyHaaMeHTy K 3a KOPAOHOM, Tak i Ha TepuTopii
YkpaiHun. Ha ocHoBi 6araTopa3oBoro aHanidy HasiBHUX AaHNX 3p061eHO BUCHOBOK NPO ANGY3iiHy
npupoay NPSMOMNOLLYKOBUX ra3oreoxiMiyHmx aHomanin Hag HapToBMMU | ra30BUMM POAOBU-
wamu. Lle no3Boanno epekTnBHO BUKOPUCTOBYBATW MPU OLLIHLL HETPaAULiINHKX 00'EKTIB, Y TOMY
YUCAI IMNAKTHMX CTPYKTYP, KOMMJIEKC Fre0N0ro-CTPYKTYPHO-TEPMO-aTMOre0OXiMiYHUX OOCIOKEHD
(CTAID). Ak npuknan HaBeaeHo kKapTorpadiyHi pedynbtaTtv BUBYEHHS UM MeToaomM O600HCh-
KOIi IMNaKTHOI CTPYKTYpU. BMKOHAHO TakoX aHani3 aepoKOCMIiYHMX 3MOMOK N0 CUNbAHCBKIN iM-
MakTHI CTPYKTYpPi i 3anponoHOBaHO Aeski pekoMeHjauji Wwon0o noganblioro BMBYEHHS i
HadTOra3oHOCHOCTI. BnpoBaaokeHHss METOANYHKMX NiAFOTOBOK i TEXHOMNOrIiN aBTOpa MOXE Npu-
BECTM HE TifIbkM A0 BiAKPUTTH HOBUX MPOMUCIOBMX NOKAaAiB HadTH i rasy, ane i 4O NPoBeAeHHs
LinecnpsiMOBaHMX MOLLYKIB MOTEHLINHO HAMTOra30HOCHUX iIMMAaKTHUX CTPYKTYP Ha YKPaiHCbKOMY
wnTi, B JHiNpoBCbkO-[OHEeLbKin 3anaanHi Ta iHLWKX perioHax.

Knto4oBi csioBa: iIMNAKTHI CTPYKTYPW, KpUCTaniyHni dyHAaMEHT, NPAMOMNOLLYKOBI ra3oreoxXiMiyHi
mMeToaun, HadpTorazosi 06'ekTU.

B nocnegHee BpemMsi COCTOSIHME CbIPbEBOM
0a3bl B U3BECTHbIX pailloHax HedTAHOWN 1 ra3o-
BOW MPOMbILLIIEHHOCTN XapakTepn3yeTcs MHO-
rONETHUM CTabWIbHBIM CHUXEHNEM J0ObIYN Kak
BC/IeACTBME MHOIMOMETHEr0 NcYepnbiBaHUS 3a-
[eNCTBOBAHHbIX B MPOMBbILLIEHHYIO pa3paboTky
MECTOPOXOEeHNN HePTN 1 rasda, Tak 1 NPakTn-
yeckn 100%-HbIM BBEOEHMEM B 3KCMyaTaumio
HOBbIX MECTOPOXAEHNIA, 0O0CHOBAHHbIX TOJIbKO
0CaZ04HO-MUTPALNOHHON TEOPUEN MPONCXOX-
neHns yrneesogoponos (YB).
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PelwmnTtb 9Ty npobnemy 3a CHET KOHUEHTpa-
LMY CUN 1 CPEACTB NPU OCBOEHUN TPAOMLNOH-
HbIX He(PTEra30HOCHBLIX 0OBLEKTOB, K COXaNIEHWIO,
B YKpanHe HEBO3MOXHO N3-3a X CINOXHOro
CTPOEHUsl, HEBObLIMX Pa3MeEPOB U 3HAYU-
TENbHbIX MyOUH.

YunTbiBasi U3NOXEHHOE, BbIXO, U3 TAKOro
KPU3MCHOrO COCTOSIHUSI MOXHO MCKaTb Ha
OCHOBE HOBbIX TEXHOJIOFMYECKUX MPUEMOB
TEXHUYECKN [OOCTYMHLIMW N 3KOHOMWUYECKU
060CHOBaHHbLIMU NOAX0AAMMU, MOANPULMPO-
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BaHHbIMV METOAVKAMMW NPOMBILLIEHHOIO OCBO-
€HVS HETPAAMLMOHHBIX MOVMCKOBbLIX 0ObEKTOB, B
[AHHOM Cy4yae — UMMNAaKTHbIX CTPYKTYP.

Hauumnasa ¢ 60-x rogoB XX CT. nepcnekTu-
BaMu NONCKOB HEDTW 1 rasa B KpUcTanamye-
CKMX nopoAax WM WMNAKTHbIX CTPYKTypax
YkpauHbl no namumnatuee B.B. MNopdupbesa,
B.A. KpatowkuHa, B.M. Knoyko, A.E. JlyknHa
NpPeanpUHUMAlOTCS NepPBbIe NOMbITKN NCCNeno-
BaHWS HA OCHOBE UX NPUPOALI 1 0COOEHHOCTEN
CTPOEHUs HePTEra30HOCHOCTM acTpobaeEM 1
BO3MOXHbIX YC/IOBUI akKyMynauum HepTn m
raza B Hag- M nogkpaTepHbIX TPEeLMHHbIX
30HaxX MMMNAKTHbIX CTPYKTYP.

OnbIT Akagemun Hayk AMepukm B 0CBOE-
HUN HedTerazaoHOCHOCTU acTpobem ceuae-
TeNbCTBYET O TOM, 4TO Tonbko ¢ 1980 r.
npasutenscTBo CLUA BbIAENMA0 HA Hay4YHble
vnccneposarHusa 10 MaH ,ONNAPOB, B HACTHOCTU
Ha pa3paboTky NepPCrnekTns B KpucTanimye-
CKMX nopojax, a takke 4 MaH JonnapoB Ha
OypeHne CKBaXWH rMyOuUHOW A0 5 KM, 4TO
MPUBENO K 3HAYUTENbHbIM OTKPbLITUSIM MPO-
MbILLIEHHOM HEDTEra30HOCHOCTM acTpobem
[foxuk n gp., 2010].

AHannaupys pesynbtaTtbl OTKPbITUS NPO-
MBbILLEHHBIX MECTOPOXAEHU HEDTU 1 ra3a B
VMIMMAKTHbIX CTPYKTypax 6accenHa YUnamncToH,
roe npoeeneH 6onbLuolr 06bem OypeHust, Npu-
XOAMM K BblBOAY, 4TO KOS DULIMEHT yCMELLHO-
cTn npndnuxaetca Kk 1. Bce BBeaeHHbIE Ha
HedTb M ra3 MMNaKTHbIE CTPYKTYPbl Oka3sa-
JNCb NMPOMBbILLIIEHHBIMU MECTOPOXAEHNAMU
(Botopunpg, Yen batt, HetonopT n Pen Yuur
Kpuk).

CTtaTucTmka nomMcKOBOWM YCMELIHOCTU Ha
HedTb 1 ra3 B 30HAX Pa3BUTUS UMMAKTHbIX
CcTpykTyp ceBugetenbcTByeT He 0 100%-HbIx
pesynbTaTax Ha Bcex NpoBOypeHHbIX CKBaXM-
Hax, a 0 camMOM [JlaBHOM BbIBOAE — BCE
VMIMMNaKTHbIE CTPYKTYPbI OKa3anncb HedTeraso-
npoaykTuBHbIMU. CnegoBaTenbHO, CO3aaHMe
HOBOW MPAMOMNONCKOBOMN TEXHONOrMU NOMO-
XET 3HAYUTENIbHO YBENINYUTL KOIDPUUMEHT
YCMNELUHOCTM.

CornacHo npoBegeHHOMY HaMu NpenBa-
pUTENBHOMY aHanNu3y pe3ynbTaToB UCCNeao-
BaHUN  HePTerazoHOCHOCTU  MMMAKTHbIX
CTPYKTYP YKpauHbl, MOXHO yTBEPXAaTb, YTO
€C/Nin HEernoCpPeacTBEHHO B paMkax Kaxaomn
paccmaTpuBaeMom CTPYKTYPbl 4OCTUYb KOSD-
duumenTa ycnewHoctn 0,25 nnu paxe 0,1, To
MU Torga npenycMoTpeHHble HedTerasosble
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pecypcbl YKpanHbl NPEBLICAT HaYaslbHble pa3-
BE€OOYHbIE CyMMapHble 3anacbl 0Cago4HOM
Tonwwm YkpauHsbl (B.A. KpatowkuH, 1994).

MoaTomMy cerogHs, Kak HUKOraa, akTyarsb-
HbIMU ABASIOTCS BONPOCHI NOBbILLEHNS 9D PEK-
TMBHOCTM MOWCKOBO-pa3BefoyHbIX paboT Ha
HedTb 1 raa, Tak kak HacTosiLee naa4yeBHoe
COCTOsSIHNE 3DDEKTUBHOCTU TPAOMLINOHHBIX
NMOWCKOBbIX paboT, 0COBEHHO Ha HETPAAVLMOH-
Hble YB, BblpaxaeTca B KartacTpoduyecku
Manon apdeKTUBHOCTIN MOUCKOBOIO BypeHUs.

3HauynTenbHoe yaopoxaHme paboT npak-
Tnyeckn 06e3 HayyHO-TEOPETUYECKOro 006-
OCHOBaHM1S Ha NOAroTOBKY 3anacoB HEDTU n
rasa, a TaKxke OTCYTCTBME MPSMOMNOUNCKOBbIX
PEBOJIIOLMOHHbIX TEXHNYECKNX U TEXHOOMNYe-
CKUX peLleHunin B 3TOM 0bnacTu nMpuBeno K
CBEPTbIBAHMIO N CTarHaLmm noMcKOBO-pasBe-
O0Y4HbIX paboT B 60SIbLUMHCTBE HedTerazoHoc-
HbIX PErMOHOB YKpauHbl, a TeM 6osiee HOBbIX
naowanen HeTpPaaMUMOHHbIX YB.

HayyHo-MeToamnuyeckne paspaboTky Tex-
HONOMMM ABASAKOTCS BCErO INLLIb UHCTPYMEHTOM
B pyKax reonora, 1 Takom ctapaTesbCKuim noa-
X0, MPUBES MHOIMMX YYEHbIX M MPON3BOACTBEH-
HMKOB K BbIBOAY: «MPSAMbIX» TEOPETUYECKNX
N TEXHMYECKMX METOOOB MOMCKOB 3anexen
HedTn 1 ra3a B HaCTosILLLee BPEMS He cyLle-
cTByeT. HU3kni koadpbuumeHT noarsepxaae-
MOCTWU pe3ynbTaToB MOMCKOBLIX PaboT Ha
CEerogHsaLWHNN oeHb CBUOETENBbCTBYET O HEOO-
CTaTO4YHOM YPOBHE pa3BuTUS 3pdOEKTUBHOIO
METOAMKO-TEXHUYECKOr O peLleHus NpobniemMsl
N HeOOXOAMMOCTU NOAX04a K MPOrHO3npoBa-
HUIO HedTEerasoHOCHOCTN HeApP Ha HOBOW re-
HEeTMYeCcKon OcCHOoBe. B HacTtodulee Bpems
cencMopasBeka kak OCHOBHOM MeToA, NoAro-
TOBKM 0OBEKTOB 17191 MOMCKOBO-Pa3Beo4HOro
OypeHusi, naxe B TPEXMEPHOM MCIMONHEHUMN 1
C MakCMMasbHO BbICOKUM paspeLleEHNEM, HE
NO3BONSIET BLIABNATbL 3anexm Hedptn. OHa
Wb ¢ 6ONbLLEN CTEMEHBLIO 4OCTOBEPHOCTU U
[eTanbHOCTU KapTUpyeT CTPYKTYPbl, KOTOPbIE
npwv oNpeaeneHHblX 61aronpUATHLIX YCIOBUSIX
MOryT cogepxaTtb 3anexmu YB, a Moryt nx n He
copepxaTtb. CHATb 9Ty HEONpPeneNieHHOCTb
MOXEeT TOJIbKO «40/10TO». Bonpoc nuub, kakom
ueHowm [Tumyp3aues, 1989].

YcneLwHoCTb NONCKOB Kak Obina B npeaenax
10-30% B «HU3KOTEXHOIOMMHYECKOM> MPOLLIOM
M «BbICOKOTEXHONOrM4eckom» cerogHsa CLUA,
Tak U OepXuTcsa B 3TUX npegenax un oyner
hepxartbCcs A0 Tex nop, noka HedTaHUKaM He
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npeanoxaTt HoBble 060CHOBAHHbIE MOMCKOBbLIE
TexHonormn. CmbICN NOBbILLEHUS 3P DEKTUB-
HOCTU 3TUX UCCNeaoBaHU B npegnaraemMmonm
HaM¥ NPSMOMNONCKOBOM TEXHONIOMMN COCTOUT
B 000CHOBaHMN J0CTAaTO4YHOIrO KOMIekca oT-
PaXKeHHbIX CUTHANOB, a TakXXe YHUBEPCASIbHbIX
MPUYNHHO-CNEeACTBEHHbIX CBA3EN, HA €OMHOMN
reHeTU4eCKom OCHOBE MOAESIbHOIO OTpaxe-
HUSA KOMIMJIEKCa MPOCTPaHCTBEHHO-CTPATU-
rpadunyeckon nokanmaaumm anexem HeeTmn n
raza B Hegpax 3eMHOI KOpbl. 3HaHNE 3TUX
cBA3en, a Takke PU3NKO-XMMUYECKUX, reo-
JI0ro-CTPYKTYPHbIX YCNOBUA, TEPMOANHAMMU-
YeCKUX NPoLEeCcCcoB GOPMUPOBAHUS 3aJ1EXEN U
MX OTPaXEHHbIX CUrHaN0B HedTera3oHOCHO-
CTW gaeT BO3MOXHOCTb BbIMNOSIHUTL MPOrHO3-
HOE KapTupoBaHMe Ha AHEBHOW NOBEPXHOCTW.
Kputepuamm HepTera3oHOCHOCTU, OCHOBAH-
HbIMW Ha 3aKOHOMEPHOCTHAX JioKannsaumm
(0ObEMHOM KOHLLEHTpauMn) BbISBIEHHbIX
3anacoB YB, o0ycnoBneH Habop Hay4HO-
0060CHOBAHHOIo KOMMJekca COOTBETCTBYIO-
LWMX MNPU3HAKOB OTPAXEHHbIX KOCBEHHbIX U
MPSIMOMONCKOBbIX CUIHAOB.

MpsaMble nokasaTenu OTIMYalTCa OT KOC-
BEHHbIX HE NO CTEMEHM UX HAOEXHOCTU, a Mo Xa-
pakTepy CBS3K C MECTOPOXAEHNEM (3aNEXbI0).
Mon nmpsMbIMKM cnegyeT NoHMMaTb MOUCKU
MECTOPOXOEHUIN, KOTOPbIE BEAYTCHA HA OCHOBE
duKkcnpyembix Ha 3eMHOM MNOBEPXHOCTU
(a Takke B NpMNOBEPXHOCTHLIX OT/IOXEHUSX,
noyBax 1 Hernyboko3aneramLyx BOAOHOCHbIX
rOPU30HTAaXx) TOJIbKO NreOXUMNYECKNX aHOMa-
nnin no YB, oOyCcNoBMEHHbIX 3aexbio, a He
JIOBYLLKOW.

Cnyyan nosHOro COOTBETCTBUS B MPAKTUKE
reosioropasBenoyHbiX paboT Ha HedTb 1 ras
[OCTaTO4YHO pPeakyM M OTMEYEHbl NWLb ANs
HEKOTOPbIX CPaBHUTENBHO Hernyboko3ane-
ralowux B cneunduyecknux reosormyeckmnx
YCNOBUSAX MECTOPOXOEHNIA.

HeBbICOKYI0O MHPOPMATUBHOCTb MPAMO-
MOWNCKOBBIX YrNEBOAOPOAHO-rEOXUMNYECKMX
METOL0B 13-3a OTCYTCTBUA NMOJIOXUTENbHbIX
MPOrHO30B OOBACHANN TEXHUYECKUM HECO-
BEPLUEHCTBOM TOW UM UIHOW METOAMKMN, NPO-
600TOOPHUKOB N HU3KOM YYBCTBUTENIbHOCTbIO
razoaHannsaTtopoB. [o-BnaMmMomy, 3To 6bIS10
CBSAI3aHO C Apyrumum 6onee rmy6oKMMM Npuyn-
HaMu N Npexae BCero ¢ HeJoCTaTo4YHOM N3y-
YEHHOCTbIO M OBOCHOBAHHOCTbIO TPAKTOBKMU
3aKOHOMEpPHOCTEN GOPMUPOBAHUA HEPTAHbLIX
M ra30BbIX 3a7IeXEN U NX OTPAKEHHbIX HA NO-
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BEPXHOCTM OPEe0SIOB paccesHHbIX YB kak e guH-
CTBEHHOIro MPSIMOMNOMCKOBOrO MnokKasaTens.
B yacTHOCTW, A0 CUX MOP NPU TEOPETUHECKOM
obocHoBaHUN ANGPEPY3NOHHOIO MexaHu3ma
bOpPMMPOBaHMS OPEOSIOB paccesiHHbIX YB Hapg,
MEeCTOPOXAEHUAMU HE YYNTbIBAIOTCS Takne OC-
HoBoMnonaratowme GakTopbl, KaK COOTHOLLEHWE
MaclwTaboB naTtepasbHOM U BEPTUKANIbHOM
Murpaummn YB npu o6pasoBaHnn 3anexein n nx
OTPaXeHHbIX CUIrHAN0OB Ha NMoBepPXHOCTU. Kak
NOKa3sbIBAET HALL MHOIOJIETHMIA ONbIT KAPTUPO-
BaHWS MPOrHO3HbIX Y4acTKOB HedTErasoHocC-
HbIX KOMIMJIEKCOB, a TakxXe 3aKOHOMEPHOCTEN
OTpaXeHns HedTSHbIX U ra30BbIX 3anexen
B BMAE «rano» unm «wanku» (B.A. Cokonos,
1971), peanbHble MECTOPOXAEHNS, B 3aBUCU-
MOCTM OT 1X BO3pacTa N KOHKPETHbIX FE0I0ro-
CTPYKTYPHbIX YCNOBWUIA  3aneraHus, MOryTt
KOPEHHbIM 00pa30oM OTNnYaTbCHa APYr OT Apyra
OTPaXeHHbIMW CcuUrHanaMmm no Maclitabam
opeonioB YB 1 nx NposiBNEHNS B NPUNOBEPX-
HOCTHbIX OTNOXEHUSX.

Kpome Toro, B npouecce nccnegoBaHus n
KapTUpOBaHUS Pa3/IOMHbIX 30H Pa3IN4yHON
MPOHMLLAEMOCTWN Yy uUccrenoBaresien BO3HU-
KaloT BOMPOChI UX POSIN B NIPOLLECCE MUrpaLmn
1 HakonneHua YB, Hannimm MHOroBEKTOPHO-
CTW pa3pPO3HEHHbLIX METOANYECKMX NOAX0O0B
M OTCYTCTBUM eaMHON 0OOCHOBAHHOW TEXHO-
noruvn.

Bce 910 1 9BASETCSA MMaBHOWM MPUYUHON
HU3KON 3POPEKTUBHOCTU YrNeBOLOPOAHO-
reoXMMmM4eCcknx NpAMonoOnCKOBbLIX METO0B,
PaBHO KakK 1 pas/in4yHbIX KOCBEHHbIX NOKa3aTe-
fen, ncnonb3yemMbix NPU KapTUPOBaHUN NPO-
FHO3HbIX naoWwanen HedTaHbIX M ra3oBbIX
MecTopoxaeHuin. lNMocnegHee OTHOCUTCH He
TOJIbKO K Fr€OXMMWNYECKUM, HO U K reosioro-
CTPYKTYPHbIM, TMAPONOro-rnaporeonormnye-
CKUM, TEepMOAMHAMWYECKUM YCAOBUSAM, a
TakXe K BOMpocam Mmurpaumn, epunstpaymu,
nutocTpaturpadumn, rmaporeoxmmMmmnmn.,

Bce n3noxeHHoe CBUAETENbCTBYET O €4MH-
CTBE KOMMeKca npoueccoB GopMmnpoBaHus
YrneBoaopoaHoOmM 3anexu n ee gudPPy3nOHHbIX
N reoTemMnepaTypHbIX YCIOBUI. YCTaHOB/IEHHbIE
3aKOHOMEPHOCTM Ha OCHOBE MHOIOKpPaTHOro
aHanmsa ano@y3noHHOM Npupoabl NPSAMO-
MOVCKOBbIX YINIEBOAOPOLHO-TEOXUMNYECKNX
aHoManuin Hag HePTAHbIMU U Fa30BbIMU Me-
CTOPOXAEHUSIMK, COrNacHoO pa3paboTaHHOWN
N MPUMEHSEMON HaMn TEXHONOrmn (CTPYyK-
TYPHO-TEPMO-aTMOreOXMMNYEeCKNe WNCCneno-
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BaHuna — CTAI'N) [MaTeHT..., 2010; CsigouTso...,
2009], No3BONSAIOT CYLLECTBEHHO AETaNU3UPO-
BaTb U YTOYHUTb MPOrHO3HO-NEePCNeKTUBHbIE
KOHTYPbI MICKOMBbIX MPOAYKTUBHbIX 0O bEKTOB Ha
eaviHol ocHoBe 00paboTkM MaTemMaTuKO-
CTaTUCTUYECKOM MEeTOANKN AAaHHbIX TEXHOMO-
rMYEeCcKOWn CXeMbl ONPOBOBAHNS U CTPYKTYPHO-
reosiorn4eckomn nHpopmMaumn.

CornacHo npegnaraemor npsmMononckKo-
Bon TexHonormn CTAIN, 3apayva cBogmTCa K
dopmanmnaaumm KOMMIEKCHbIX KOUTEPUEB HE(D-
TEra3oHOCHOCTU HEAP, CONOCTaBIEHMIO 1 ONU-
CaHMI0 3aKOHOMEPHOCTEN HeDTEra30HOCHOCTH
M3y4aemMon TeppuTopuUn KOJNIMYECTBEHHbIMM
napameTpamMm 3TUX KPUTEPMEB, BbISBEHMUIO
MX KOPPENSLNOHHbBIX 3aBUCUMOCTEN N MOUCKY
HOBbIX 3a/ieXel C NCNONb30BaHMEM MaTeEMa-
TUYECKUX CTATUCTUHYECKMX METOO0B. Pe30H-
HblA BOMPOC: €CNM pelleHus TakK MNpOCThI,
noyYeMy OHM A0 CUX MOP He CTann AOCTOSAHNUEM
reosiorM4yeckor obLEecCTBEHHOCTU U He Uc-
MoJNb3YIOTCH B NMPaKTUKE MOUCKOBbLIX paboT?
OTBET NPOCTON U OOHOBPEMEHHO XECTKUMN.
Bes «ocBobOOXOEHUA» HEDTEerazoBow reosio-
M OT YCTapeBLUMX AOTM OTPULAHNS TON NN
MHON (ONOreHHoW, abWOreHHoW) rmnoTesbl
MPOUCXOXOEeHNS MecTopoxaeHunn YB, B COOT-
BETCTBMW CO 3OPaBbIM CMbIC/IOM, Feoiornye-
CKMMU ycnoBmaMu 3aneraHna YB B 3emMHoOM
Kope 1 Gr3nyecknmMmn 3aKkoOHaMu, UHTepnpeTa-
LMM MaccuBa AaHHbIX OTPaXXEHHbIX CUTHANOB
Ha GyHAAMEHTE reos1oro-CTPYKTYPHbIX PE3YJib-
TaTtoB UCCNEeO0BaHUNM, MPUHATME MPaBUSTbHBIX
peLeHuin B aTon chepe HEBO3MOXHO.

Ha ogHOM M3 coBeLlaHnii BblAAIOLWNIACS
yKkpanHckuin reonor B.B. MNopdpupbeB otme-
Tun: «Mbl, reonorun, Moxem agenatb NPOrHo3bl
MepPCneKkTUB TOJIbKO B OYEHb LLUIMPOKOM MNJlaHe,
ToNbkO B MacwTabe uenbix pernoHoB. Ha-
npaBnsaTb MONUCKN M pPa3BeaKky B KOHKPETHbIX
parioHax Ha OCHOBE TEOPETUYECKMX NpeacTaB-
NeHuin 06 ycnoBuax ob6pas3oBaHUsa HePTU U
NMPVHUWMNOB €e MUrpaummn eLe He moxem. lNMo-
MbITKM XK€ OTAENbHbIX TOBAPULLIEN YTBEPXAATb,
4YTO NPOMBbILLNEHHASA HEPTEHOCHOCTb TOIFO UK
MHOro pernoHa 6biaa OTKPbITa HA OCHOBE yKa-
3aHWUI TOW NN MIHOW TEOPUKN NPOUNCXOXOEHWNS,
WV HaMBHbI, N HeOOOPOCOBECTHLI.

HeT, Mbl HE COMHEBaEMCS B NPUHLMNAX, Ha
KOTOPbIX MOCTPOEHa Halla abuoreHHas reoxm-
MUyeckass Ccxema BbICOKOTEMMEepPaTypHOro
06pasoBaHnNsa HEDTU N3 TOMOIEHHbIX U BbICO-
KOOBBOAHEHHBIX CKOMIEHUA OpraHMYeckoro
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BeLLEeCTBa U HAM COBEPLUEHHO SICHO, YTO eCc/n
roe-Hmbyaob U kKorpa-HMbyap cos3patoTcs
TpebyeMble 3TOW CXEMOW YCNOBUS, TO HUYEro
Apyroro, kpome HedTU, U3 3TOr0 CKOMIEeHUN
OpPraHMYeCcKOro BELLECTBA HEe MONYyYUTCS.

MoaTomMy NpeacTaBieHHOM HaMM COBOKYM-
HOCTM HaKTOB He OblsI NPOTUBOMOCTABJIEHDI
daKTbl NPOTMBOMONIOXHOIO 3Ha4YeHus» [po-
6nema..., 1959, c. 20].

Yeunnus xxe aHTy3MacToB, Kak nokasan MHO-
rONETHUI ONbIT, HE B COCTOSIHUM PELUNTL NPO-
6nemy B ee CUCTEMHO-MNPUKIAAHOM acrekTe.
Takum 06pasomM, HeCMOTpPSA Ha BONbLLOE KO-
JINYECTBO Pa3PO3HEHHbLIX TEOPETUHECKNX U
OMNbITHO-METOANYECKMX pa3paboTok, adpdek-
TUBHAS TEXHONOMMNS MPSAMBbIX MOUCKOB HEDTU U
rasa, 0COOEHHO HETPAOVLIMOHHBLIX MECTOPOX-
OEHUIN B KPUCTaNNNYECKUX Mopoaax, OTCyT-
cTtBoBana. CBs3aHO 9TO, B YaCTHOCTU, C TEM,
4YTO pelleHMeM AaHHOM NpobremMbl 3aHMMa-
JINCb NPENMYLLLECTBEHHO XUMWNKU 1 MUKPOOKMO-
N0orm, reoxXMMukn n reodpmsnkn. MIx OCHoOBHble
ycunus ObinM COCPeaoTOYHEHblI HA peLleHun
3a4a4m NpsiMbIX MOMCKOB HA OCHOBE TOW NN
MHOW NapaamrmMel npoucxoxaeHna YB, paspa-
6OTKU Pa3NNYHbIX METOJOB rEOXMMMNYECKMX U
reodumanyecknx nccnemoBaHuin, NPUHLUMNOB
VX MHTEepnpeTaunn, Ha KOHCTPYMPOBAHUM pas-
JINYHOro poaa nNpubopoB N YCTPOMCTB, KOH-
LLEHTPUPYSCb B ONpeaeneHHblX HanpaBaeHnsax
reoXrMum, CENCMNKMN, BNEKTPOPA3BEOKN, FE0-
TepMum n T.n. MNpn 9TOM Kaxgblhi M3 3TUX
nccnegosatenein Obll ApPbIM - «NATPUOTOM»
He TONbKO CBOEro Meroga, HO M KOHUeNuuu
npoucxoxgeHma YB m Ha 3To ocHOBe ee
Moaudukauum. Mexay npeactaButensmm 6mo-
reHHOW 1 abMOreHHOM rmnoTe3bl, FeOXMMUKaMU
1 reodusmkamm, naxe B paMmkax ogHoro Ha-
npaefeHns (razoBasi U MMKpPobunonornyeckas
CbeMKMU, CeNcMopasBeaka, reotepmMms U T.n.),
HepeaKo BO3HMKaNN HEMPUMUPUMbIE NPOTU-
Bopeuns [JlykuH, 2004].

B npouecce Hawumx uccnemoBaHnii, Kak
OblNI0 yKasaHo paHee, Npu co34aHnUM NPSIMO-
NMONCKOBOW TEXHOSIOMTMM Mbl ONUPaINCb Ha
dyHOaMeHTaNbHble OCHOBbI ABYX Mapagurm
npouncxoxaeHna YB Ha 0CHOBE KOMMJIEKCHOIO
noaxona WMpPOKOro cnekTpa NnoMCcKOBLIX KpuU-
Tepues.

OpHako NyTb MOBbILLEHNS 9P PEKTUBHOCTU
NPSMbIX MOUCKOB HE( TN 1 rasa, kak nokasas
Hal OMnbIT pa3paboTkn U BHEAPEHUS Pe3yrib-
TatoB CTAI'N, cBsI3aH C HOBOW NpeanaraemMon
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TEXHOJIOMMEN HA OCHOBE CUCTEMHOIO Noaxona
K MHTEepnpeTauun ee pesynbratos. [MoaTomy
B OCHOBY komnnekcHon metoamku CTAIU
MOJIOXEHbl HAYYHO-MEeTOoANYEeCKne aBTOPCKNE
pa3paboTkn CYLLECTBYIOLWMX OOCTUXEHUA B
061acTn NPSIMOMNOUCKOBbLIX 1 KOCBEHHbLIX METO-
OVK, a TaKKe aBTOPCKME YCOBEPLLUEHCTBOBAHMS
1 BHEOpPEeHNs B NPaKkTUKy reosioropassenoy-
HbIX PabOT NPOrHO3MPOBAHUS 1 MOUCKOB 3ae-
xern YB no komnnekcy 3akcrnpecc-meTtonoB
nccnenoBaHni (CTPYKTYPHO-TEKTOHNYECKOT O,
ra3oreoxMmMmn4eckoro, TEPMOMETPUYECKOrO, aT-
MOreoXMMMN4ecKoro, aspokocMmn4eckoro, pop-
MauVOHHOro, cencMoMeTpuyeckoro) (puc. 1)
[MaTeHT..., 2010; Ceigouyrso..., 2002].

B otnnume ot 60/bLWIMHCTBA paHee Npo-
Be[leHHbIX Ha TeppuTopun YKpanHbl nccne-
0OBaHUN HedTEerasoHOCHOCTU acTpobnem,
KOTOPbI€ BbIMOJIHEHBI B OCHOBHOM B NPOQUIib-
HOM BapuaHTe uan c onpeneneHnemM ToJbKO
OTAENbHbIX NOKa3aTenen pa3Horo 3Ha4yeHus,
reHesmnca n nHOOpPMaTUBHOCTU, UCCcneaoBsa-
Hus CTAIM ocyuwecTBieHbl B MiOLAOHOM
BapuaHTe, C 4OCTAaTOYHOM CTEMNeHbIO AeTallb-
HOCTM Ha 0O0CHOBaHHbIX MOVWCKOBO-MPOrHO3-
HbIX 0ObEeKTax, No YETKO ONpPeneneHHoN ceTn
NMYHKTOB UCCNef0BaHWN, KOTOPbIE UMENN TOY-
Hyl0 reorpaduyeckyto npmeasky. Komnnekc
TEPMOMETPUYECKNX, IMAHALMOHHbLIX N ra3o-
reoXMMNYeCKUX NCCNeaoBaHNN BbINOJIHASICH B
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(STAGR)

Y MATEMATHES-CTATHOTHYHA OBPOERA TA
NOEYOOEA KAPTOMPADMHIAX MOOENEX

MonoxunTtenbHble pe3ynbTaTbl MCNOAL30-
BaHWS NPEOJIOXKEHHOM TEXHONOMNU, NOSTYHEH-
Hble Ha MHOrMX 06bekTax YkpauHbl, BKo4as
KpucTanamyeckme nopoabl, 6bam 4OCTUTHYThI
Ha OCHOBaHUN BHeApeHus GyHOaMEHTaNbHbIX
nceneposaHuii .M. I'ybkumHa, B.A. Cokosnoga,
M.H. KponotknHa, B.B. NMopdupbesa, A.E. Jly-
kuHa. CospaHas NpsiMONonCKoBasi TEXHOOMUS
Oblna ucnbiTaHa 1 aaanTUpPoBaHa NPy NPOMBILL-
JIEHHOM OCBOEHUW KakK TPAAULMOHHBIX, TaK U
HETPAANLMOHHbBIX HEPTEra30HOCHbIX 0OBbEK-
TOB, B TOM YMCJE TakuX, Kak MMMNakTHbIE CTPYK-
TYpbl, UK aCTPOONEMBI.

Kpome Toro, Hamu npu NnpoBeaeHN NpuUno-
BEPXHOCTHbIX TEPMOMETPUYECKUX N aTMOreo-
XVIMNYECKUX MCCIEL0BaHNI Oblnn pa3paboTaHbl
W BHEOPEHbl CchneuuvasbHble annapaTypHble
komnnekcsl [MaTteHT..., 2004; MNaTeHT..., 2009]
HEeOBXOAMMON YYBCTBUTENBHOCTU U 3KCNPECC-
HOCTW.
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OJHOM 1 TOM e MyHKTe HabnaeHui. Takme
ocobeHHOCTU MeToamku nposeneHHs CTAIN
obecneynBanm HEOOXOANMYIO KOMMEKCHYIO,
MakCUMaJIbHO MOJIHYI0O WMHPOPMATUBHOCTb
OAHHbIX U pPe3ynbTaTOB WCCEeLO0BaHUN,
060CHOBaHHOE NPOrHO3HOE PalioHNPOBaHME
TeppuTopum paboT 1, COOTBETCTBEHHO, BblAE-
JIEHNE NoKaNbHbIX Y4aCTKOB Pa3Hol nepcnek-
TUBHOCTW Ha nouckn YB, yTo4HeHVE KOHTYPOB
NPOAYKTUBHbBIX CTPYKTYP AJ151 MOCTAHOBKM MO-
NCKOBbIX PaboT.

PaspaboTtaHHasa TexHonorusa CTAIN nos-
BonsieT Gonee apryMeHTUMpOBaHHO onpege-
NaTb MO3ULMIO U MPOrHO3HYID 3HAYMMOCTb
6J10KOB 1 CTPYKTYP, BnaronpuaTHbIX a4ns dop-
MUPOBaHUS NosyLllek YB v npuypoYeHHbIX K
HUM HedTerasoBbix 3anexen. Pesynbratbl
NPOBEAEHHbIX NCCNeAoBaHU NPMBOAMM Ha
npumMmepe naydyeHns O60M0HCKOM NMNAKTHOM
CTPYKTYpbI (pUC. 2-4).
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MepBbINi 3Tan — c6op, cuctemaTndaumsa n
VMHTEepnpeTauus MmaTepuanos s NOCTPOEHNS
reosiorm4yeckon Moaenu noanroHa. Brnovaet
cnepywoulee: noapobHyo cTpatudurKaumio,
0COBEHHOCTN  CTPYKTYPHO-TEKTOHUYECKOrO
CTPOEHUsA U HedpTEerasoHOCHOCTU MOJINTOHA
WM OTAENbHbBIX yHaCTKOB UCCef0BaHNM, CO3-
[aHVe KOMMbIOTEPHbIX pakTorpapuyecknx n
kapTorpaduyeckmx 6a3 AaHHbIX, Aendprpo-
BaHMe MarepuasioB KOCMUYECKUX CBHEMOK,

Puc. 2. Cxema pasmelueHus nyHkto CTAIM B npene-
nax O6010HCKOM MMMAKTHOM CTPYKTYPbI

Fig. 2. Scheme of points of STAGR within Obolonskaya

impact structure

10

a4

YTOYHEHME reoANHaAMNKN, MECTHBIX N PErmo-
HaNbHbIX CTPaTUrpadmHecKrx CXxem, NocTpoe-
HVYe COOTBETCTBYIOLUMX KAaPT — CTPYKTYPHbIX,
pPas3nioMHO-06JI0KOBOI TEKTOHWKM, pa3HoMac-
wTabHbIX cericmonpoduneit n T.n. (puc. 2-4).

311 matepuasbl ABASIOTCH Fr€0N0ro-CTPyK-
TYPHO OCHOBOW AS19 OnpeaesnieHns ganbHenm-
LWIMX HanpaBfeHU WCCNeOoBaHUN, CeTu
NMYHKTOB TEPMO-aTMOreoXMMMUYHOro onpobo-
BaHWs N 06bEMOB PaboThl.

Puc. 3. JetanbHas cxema gewmdbprpoBaHus
KOCMOCHMMKOB O60IOHCKOWN CTPYKTYPbI

Fig. 3. The detailed scheme of satellite images
deciphering of Obolonskaya structure

|
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Puc. 4. leonnoTHOCTHOI pa3pes BOoJb kpocnaiiHa 285 o rnybunsl 1300 m
Fig. 4. Geodensity structure along the crossline 285 to a depth of 1300 m
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BTopoi aTtan — 9KCneanunOHHbIE NOAN- — Ot60p Npob ans onpeaeneHns cogepxka-
rOHHbIE AN NPOPUNIbHBIE NCCEeA0BAHNS: HWS B NOAMNOYBEHHOM CJI0€ renuns, Booopoaa, yr-

— OMaHauuoHHas CbemMka (onpeneneHme  NeKMCoro ra3a, oTpaxaroLme 30Hbl MUrpaLmm,
aKTMBHOCTM pagoHa 1 TopoHa) (puc. 5). Onpe-  a Takxke 30Hbl TPELLEHOBATOCTY U 30HbI PacTsiXe-
LEeNdaTCs Pa3/iOMHbIE 30HbI PA3/IMYHOM NPO-  HWUS U HAKOMIEHUWS Kak MyTWU MUrpaLLmMm 1 Npuypo-
HULLAEMOCTU, NPUPAa3SIOMHbIE TEPPUTOPUN. YeHHbIEe K HAM y4acTku ckonneHuns YB (puc. 5).
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Puc. 5. CxeMmbl pacnpeneneHns cooepxxaHus pagoHa, TopoHa, renus, yriekncsioro rasa, BoAopoaa B nog-
NMOYBEHHOM BO3AyXE U 3HAYEHU MHTErpasibHOro koadduumeHTa Ha TepputTopun O60NO0HCKON MMMNAKTHOM
CTPYKTYPbI (Ha OCHOBE CTPYKTYPHOW KapTbl KOUCTA/IMYECKOro dyHaaMeHTa no peaynstatam 3D)

Fig. 5. The distribution schemes of radon, thoron, helium, carbon dioxide, hydrogen content in the subsoil
air and integral coefficient in the territory of Obolonskaya impact structure (based on the structure map of
the crystalline basement according to the 3D results)

112 ISSN 0367-4290. leon. xypH. 2015. N2 2 (351)



— TepmMoMeTpuyeckne wuccrenoBaHms
noano4YBeHHOro cnos nopon. MHorue nccne-
[0BaTenu ykasblBatoT, YTO B Pa3HbIX HedTera-
30HOCHbIX MPOBUHLUUAX MMpPa YCTaHOBJIEHa
CBA3b JIOKaJIbHbIX re0TEPMUNYECKNX aHoManum
C 3anexamum HedTu 1 rasa, oTpaxeHHbIMU B
ocapoyHom Yyexne (E.b. Yekantok, 1974).

JlokanbHble reotepmMmmyeckmne aHomasimu,
COrmacHoO 3akoHaM TepMOognHaMUKn, MMetoT
HarnpaBJIEHHOCTb TENI0BOW QHEeprmm B CcOOT-

TpeTuit aTan — nabopaTopHO-aHaNUTU4e-
cKue nccnenoBaHus ra3oBbix Npob (onpene-
JleHre 06BEMHOI0o coaep>XXaHus Yrnekncaoro

BETCTBMW C 0600LLa0LLEeN TEHOEHUMEN K Bbl-
pPaBHUBAHUIO 3HEPreTUYEeCcKNX NMOTEHLMaNOoB
CUCTEMbl N CMOHTAHHO 3BOJIIOLIMOHUPYIOT B
BEpPTUKaNIbHOM HarpaBfieHUN 3HepreTuye-
CKOro paBHOBECUS, MNpM KOTOPOM Ternso
MOXeT NepexoanTb OT HArpeToro Tesna K Xo-
NI0JHOMY, a He HaobopOoT. B maHHOM cnyyae —
OT 3a/iexun B CTOPOHY MOBEPXHOCTU, rae u
dOPMUPYIOTCHA TEMSIOBbIE aHOMAINK, YTO yKa-
3bIBaET Ha 3anexmn YB (puc. 6).

Puc. 6. Cxema pacnpegeneHus tTemnepartyp-
Hbix nokagartenen (T, °C) nognoyYBEHHOro cnos
0O60/10HCKOV CTPYKTYPbI (HA OCHOBE CTPYKTYP-
HOW KapTbl KPUCTa/IMYECKOro pyHoameHTa
no pesynsratam 3D)

Fig. 6. The distribution scheme of tempera-
ture indicators (T, °C) of subsoil layer of Obo-
lonskaya structure (based on the structural
map of the crystalline basement according to
the 3D results)

rasa, renvg, BOAOPOAa, MeTaHa, aTaHa, npo-
naHa, 6ytaHa, n3obytaHa, neHTaHa, n30-neH-
TaHa, rekcaHa, atusieHa, nponuneHa) (puc. 7).

! \
2 - A0S —Am’—-.u_<u—ns=§_—
£ O SRS N

v - o O

- LS
5,16 12
W T gy g
==X, e W . .3‘——- —
327 == 35
L o

Meran

e

OB 0%

Puc. 7 (Hauyano). Cxembl pacnpegeneHns nokasarenen cogepxanvs YB n nx cymmbl B NOANOYBEHHOM
Bo3ayxe OB0SIOHCKOM CTPYKTYPbl (H2 OCHOBE CTPYKTYPHOW KapTbl KPUCTAINYECKOro dyHaaMeHTa no pe-
3yneratam 3D). [poaoomkeHne 1 okoH4YaHme cM. Ha c. 114, 115

Fig. 7 (beginning). Schemes of hydrocarbon content indicators and the amount in the subsoil air of Obo-
lonskaya structure (based on the structural map of the crystalline basement according to the 3D results).
Continuing and ending see p. 114, 115
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Puc. 7. OkoH4aHune
Fig. 7. Ending

YeTBepTbIN 3TAn — MateMaTuko-cTaTu-
cTmnyeckas o6padoTka 1 aHaNn3 MoJly4eHHbIX
JaHHbIX (C y4eToM MHPOopMaLmMn, cobpaHHo
1 CUCTEMATU3MPOBAHHOM Ha NEPBOM 3Tane),
MOCTPOEHME KOMMbIOTEPHbIX KAapTOorpadpuye-
CKUX Moaenen (kak cneuyanmampoBaHHbIX, Mo
OTAEeNbHbIM NMokKa3aTensiM, Tak N 000DOLLEHHbIX,
MPOrHOCTMYEeCKNX) ¢ npumeHeHnem [NC-
TEXHONOTUN.

MaTeiA 3Tan — KOMNNEKCHasa HTepnpeTa-
LS NOSTY4EHHbBIX FEOXUMMYECKUX, FeoTEPMUYE-
CKMX, reoniormyeckmx gaHHeix. OnpegensaoTcd
aTMOreoxmmMm4yeckmne aHomMasnmm, NPUypoYeH-
HOCTb MOBbILLIEHHbIX KOHLUEHTPAaLMM YyrNeBoao-
pPOAHbIX ra30B; MPOrHO3MpyeTca HedTeraso-
NepcneKTMBHOCTb N3Yy4EHHbIX 00 bLEKTOB; FOTO-
BATCA COOTBETCTBYIOWME peKkoMeHJauunu
OTHOCUTENBHO AaNbHENLWnX nuccneaoBaHun
(puc. 8).

Ha 3akniountenbHOM aTane KapTUpoBaHUS
HedTerazoHOCHbIX NOLAAEN ONS YBENNYEHUS
TOYHOCTM NPOrHO3HbIX PELLEHNI O4EHb BaXKHbIM
ABJIIETCSH MPUMEHEHME KOMIMJIEKCHbBIX NOAXO0-
noB, Korga HedTera3zonepcnekTUBHbIN 00bekT
paccmaTpuBaeTCs Kak pe3ynbrar CJ/I0XHOro
B3aMMOOENCTBMS pasiMyHbiX pakTopoB 0Opa-
30BaHUSA U NUSBMEHEHUN, KaK MHOrOMepHas Mo-
LeNlb, KOTOPYIO TEOPETUHECKM U MPaKTUYECKN
nccnenyT BCEMU BO3SMOXHbIMW METOAAMM.

Bonbline maccuBbl AaHHbIX, MONYYEHHbIX
pe3ynbTaTtoB HEOOX0AMMO KOPPEKTHO MHTEP-
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CyMMa romMoJioroB MeTaHa

npeTMpoBaTb U OLEHMBATb CTEMEHb UX UH-
GOpPMaTMBHOCTU, YTO BO3MOXHO TOJIbKO C
npuBAEYEHMEM MaTEMATUYECKM-CTaTUCTNYe-
cknx MeToaoB pacyeta. O6beanHEHME TakmX
METOL0B B CUCTEMY 3HAYMUTENBHO ynpoLlaeT
npouecc aHanmaa AaHHbIX U aenaet ero no-
rMYEeCKU N MaTeEMaTUHYECKN BEPHbIM, YEM CY-
LLEeCTBEHHO COBEPLUEHCTBYET [MMOUCKOBYIO
MeToauky. B To Xe Bpems cuctema matema-
TUYECKN-CTATUCTNHECKNUX METOLAOB A0JIKHA
MakCMMasibHO TOYHO OMUCbIBATb peasibHble
reosiornyeckre yCcnoBus, He BHOCS HEHYXXHbIX
06006LeHNN, NN, HA0OOPOT, HEe NUCKIoYaTb
HeoOXoAMMble AaHHbIE.

TexHONOrnMyeckme n aHannTUYeCKNE NHHO-
BaLMK NPV NOUCKE MECTOPOXAEHNN YB JOMKHbI
ObITb 06begVHEHBI C BO3PACTAOLLMM TEXHONO-
rMYECKUM MOTEHUMANOM Npu ux [obblye.
B Takom cnyydae nouck, OCBOEHME U paspa-
60Tka MecTopoxaeHuin YB BbiiayT Ha kaye-
CTBEHHO HOBbI YPOBEHb.
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Kapra (cxema) nepcneKTHBHBIX y4aCTKOB HA
noucku YB B npeaeaax O6010HcKoi
HMIAKTHOI CTPYKTYPbI

Puc. 8. lMNocTpoeHune kapT (CxeM) C BblAENEHNEM YHACTKOB, MEPCMNEKTMBHbIX HA MOUCKN YB

Fig. 8. Mapping (schemes) with the highlighting of potentially hydrocarbons bearing sites

AKTyanbHOCTb UCCNenoBaHus 0bycnoBieHa
HEeobX0OMMOCTbIO MOBbLILLIEHMSI TOYHOCTU NPO-
IHO3HbIX PELUEHNIA, KOTOPbIE Obl ONMMPANMUChb Ha
cucTeMy  MateMaTuyecku-CTaTUCTUYECKMX
pac4eToB npu peanndaumn TexHonoruu CTAIN.

Mbl paspaboTtanu 1 onpobuposanu MeTo-
OMKY MaTeMaTnUyeckmn-cTaTuCcTUYECKOro aHa-
nmsa peaynbtatoB CTAITM u ycTaHoBUAM
onTUMasbHYIO Cxemy ee peanmaaunun. Micnonb-
30BaHME METOOMKN NO3BOSNIO0 YTOYHUTb NPO-
rHO3MpPYEMbIe KOHTYPbI B Npeaenax ndyvyaemMbix
naoLWanen Kak Ha cyLle, Tak M B MOPCKMX akBa-
TOpUSX.

MonyyeHHble HaMu peaynbTaTbl Fra30XUMK-
yeckol cbemkn no metoanke CTAIM B 60nb-
LUMHCTBE Ciy4YaeB SBASIOTCA aHaNOrn4YHbIMM

116

TakoOBbIM Ha W3BECTHbIX MECTOPOXAEHUSAX C
MWHUMaJlIbHbIMU 3HA4YEHNAMMW Ha CBOAE U MaK-
CUMasbHbIMU Ha KPbINbsix. Takoe 0ToOpaxkeHune
3anexu COOTBETCTBYET KOHTYPY HENPOHMLae-
MOl noByLkn (puc. 9). MuHnmanbHble raso-
reoxnmMmnyeckne nokasarenu cogepxaHusa YB
MoYTM BCerga coBnanalT C MUHUMabHbIMU
3HaAYEHUSIMU PaAOH-TOPOHOBLIX MOKa3aTenen,
XapakTepuaylLLmx NpoHuLLaemMsle, a npu ¢o-
HOBbIX U HMXE 3HAYEeHUAX — HENPOHULAEMbIE
30Hbl (30HbLI DOPMUPOBAHUS NTOBYLLKW).
leomeTpuzaums n NPOrHo3upoBaHmne Tpe-
LLMHHBIX 30H N 30H PACTSXEHUSA U UX NPO-
CTpaHCTBEHHOE pa3MeLleHne — KOMMNIeKCHas
3ajaya, peLleHne KoTopo HEBO3MOXHO 6e3
MOHVMaHNA COBMECTHOI0 AedopMaLOHHOro
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Puc. 9. lNporHocTtmyeckas cxema HepTerasoHOCHOCTN MMMNAKTHbIX CTPYKTYP C npuMeHeHnem CTAIM

Fig. 9. The predictive scheme of oil and gas potential of impact structures using STAGR

n GAMA0OMHAMUYECKOrO MexaHmama hop-
MUPOBAHNSA KONNIEKTOPOB TPELUMHHbBIX 30H
(30H pacTtaxeHus). PeweHne aTon 3apgayu
MO3BOJINO BMJIOTHYIO MOAOWTU K peanmaaunm
3a0a4 KapTUPOBaHUA MNEPCNEKTUBHbLIX 30H
pPa3BUTUSA KOIJIEKTOPOB OCAL04YHOro Yyexnaa u
KpucTananyeckoro pyHgameHTa (M CBA3aHHbIX
C HUMM 3anexen HedTU 1 rasa). lNpakTnye-
CcKasi 3Ha4YMMOCTb MCMOJIb30BaHMA KOMMJEKca
METOA0B COrflaCHO npeajlaraeMomn TeXHOs0-
ruv CTAT'M Ha eANHOM reHETUYECKOM OCHOBE
HeoLeH1Ma, NOCKOJIbKY, 3a PeaKUM UCKITIoYe-
HueM, BypeHme CKBaXXNH B OMMUCaHHbIX TOJLLAX
— 9TO NPSIMON PUCK NOTEPM Pe3epByapoB Ha
MONCKOBO-pPa3Bef0YHOM 3Tane paboT ns-sa
HeonpeaeseHHoCT TOYHOM reomeTpun. He-
BO3MOXHOCTb CMJIOLUHOIO ONpo60BaHNs TOSILL,
OOHOPOAHbIX KapPOOHATHLIX WU FPaHUTHbIX
nopoga, Npu HeOAHO3HAYHON UHTEpPNpeTaLnm
maTtepuanoB N'MC, npnBoguT Ha npakTuke K
MOBCEMECTHOMY MPOMNYCKY MNPOOYKTUBHbIX
nnowanen. M aTo nuwb YacTb Npobnem, ¢ Ko-
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TOPbIMU MOCTOSIHHO MPUXOAUTCS  CTanku-
BaTbCA HEPTAHMKAM B HU3KOMPOHULLAEMbIX
TOJLWAx C TPELLMHHbBIMUY KOMIEeKTopamMu.

MpuHaTMe AOByx napagmrM OHTOreHesa
HedTN, a TakKe NOSyYEeHHbIN 3HAYNUTENbHbIN
NONIOXUTENbHBIN ONbIT NpuMeHeHnsa CTATU
npu ndydeHnn Ha Gonee yem 80 CTpyKTypax
NPUBENO aBTOpPa K CUCTEMHOW opraHm3aumu
KOMMekCcHoM 06paboTkm faHHbIX. Mpu ocBoe-
HUWN HUKHUX FOPU3OHTOB OCaA04HbIX TOJILL U
BEPXHUX FOPUSOHTOB KPUCTANININYECKOro PyH-
JamMeHTa ¢ npeobnagaHnemM BTOPUYHbIX MO-
POBO-TPELLUNHHBIX N KABEPHO3HO-TPELLMHHbIX
KOJIIEKTOPOB, pPe3epByapoB U CBA3AHHbLIX C
HUMU 3anexen YB 6onblioe 3HaYyeHne nMeeT
N3y4yeHne MMMNAKTHbBIX CTPYKTYP.

B HacTofALEee BpeMs BbisIBNEHbI ABa BUAA
MMMNAKTHbIX KPAaTEPOB — MNPOCTbIE N CIIOXHbIE.
MepBble xapakTepusylTcs 4valeobpasHoi
henpeccuen n NnpunogHATbIM Hag, Hel onpo-
KVHYTBIM 1 NEPEBEPHYTLIM KPAEBbIM KOJbLIE-
BbiM BanioM. CnoxHble Xe KpaTepbl UMeKoT
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eLe v LeHTpasibHOe NogHATHNE; eC ANaMETP
Takoro kpatepa 6onbiue 30 KM, TO OHO MOXeT
3amMeLLaTbCs MM ConpoBOXAATbCS HECKOSb-
KUMWN KOHLEHTPUYECKMMU BanaMu U Xeno-
6amu, NpuaaLWMMN UMNaKTHOW CTPYKType
MHOIOKOJIbLIEBYIO OPMY.

BaxHo 3HaTb, 4TO 1 CaM yaap MOXET OHO-
BPEMEHHO C YNOMSHYTbIMWN 3 dekTaMn MrHo-
BEHHO NMPEBPATUTb HEKOJIIEKTOPCKYIO MOPOaY B
NOPUCTYIO U MPOHULLAEMYIO Y UBMEHUTb CTPYK-
TYPHbIE YCNOBUSA 3a1eraHns rOPHbIX NOPo, Mn-
LIEeHN BHe 3aBUCKMMOCTM OT pPervoHasbHOM
reonoruun. Mpun ygapax 60nbLLOA MarHUTyabl
BCE 3TV N3MEHEHNSA NMEIOT OYEHb 3HAYUTESb-
HO€ pacnpocTpaHeHue.

BHyTpeHHee CTpoeHne MMMNAaKTHbIX CTPYK-
TYP XapakTepunayeTcsa Han4Ynem Takmx CTpyK-
TYPHO-JINTONIONMYECKUX KOMIJIEKCOB, Kak
LOKOJIbHbIW, KOMATOFEHHbIN, 3arnoJIHAOLWMNA,
nepekpbIBaLLNNA N UHBEKUVOHHBIN. [ocnen-
HUI cnaraeT rmybuHHbIE MarMaTn4eckme no-
poabl, BHeAPEHHbIE B MOPOAb! LLOKOJIbHOIO U
KOMNTOreHHOro KOMIMJ1IEKCOB, KOTOPbIE, B CBOIO
odyepenb, MpenctaB/ieHbl COOTBETCTBEHHO
0Cafo4YHbIMU, N3BEPXKEHHBIMU N MeTaMop-
bdUYECKUMIN KPUCTANNMYECKUMN NopoaamMm
MULWEHN (MecTa ypapa), rge HaxoauTcd
KpaTep, 1 annoreHHom bpek4ynen n UMnakTmn-
TamMu, 3anoJHAKLWMMU MOCcne B3pbiBa Kpa-
Tep, a Takke 06pas3yroLLMMM HACLIMHOW Ban 1
MOKPOBbI B3PbIBHbIX BbIOPOCOB. 3an0/HAO-
LM KOMMIEKC — 9TO 03ePHOro My MOPCKOro
reHe3mnca ocazku, OTIOXUBLUNECSH Ha KOMTO-
reHHOM KoMreKce, Toraa Kak nepekpbisalo-
LM KOMMSIEKC — 3TO Bbillenexallasa Tonia
0Ca04HbIX MOpoa, OAHOBPEMEHHO 3aneraio-
uas Ha LOKOJSIbHOM, KONTOreHHOM 1 3anofi-
HSIOLLLEEM KOoMMiekcax (puc. 9).

B0O3MOXHOCTV NPUMEHEHUS METOANKO-TEX-
HONOrnM4eckom nomckoson cTpykTypbl CTAIM
MPW OLLEHKE MEPCMEKTUBHOCTU WUMMAKTHbIX
CTPYKTYp Ha YB HeobxoamMmo paccmaTpuBaTh
B CBeTe HedTerasoHOCHOCTM 0Caf04YHOro
yexsia n KpucTtannyeckoro pyHgameHTa (1c-
X045 U3 aHanmM3a CTPOeHNs N HedTerazoHoc-
HOCTU W3BECTHbIX MMMAKTHbIX CTPYKTYp —
Asak, Enmc v gp.).

Bce aTn HedTerazoHoCHbIE NPU3HaKKM Ha-
On104a0TCS B TOJILLE LLOKOJIBHOO U KOMTOreH-
HOro KOMMAEKCOB MO pa3pesy 1 nNo naowanm
3aKOHOMEPHO, T.e. 4YeM DoJblle paccTosHue
Ha MULLEHN OT UEeHTpa yaapa-B3pbiBa, TEM
cnabee yoapHbIi MeTaMopdunam, a B Nopoaax
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3anonHsILLEro KOMekca — B 3aBMCUMOCTH
OT HaNMYna N MectTa CTUMYNSUMN NPOAYKTOB
pasmMbiBa UK NMEPeEMbIBA KOMTOFEHHOIO U Lo~
KOJIbHOrO KOMIMJIEKCOB.

BoNbLUMHCTBO UccnepoBaTenen NpuxoasaT
K BbIBOAY, YTO TPELLMHbI CyXaT OCHOBHbLIMU MNy-
TamMn murpaumn YB, kotopas nponcxoauT Kak B
rOPM30HTaNbHOM, Tak W BEPTUMKASIbHOM Ha-
npaeBfeHusx. TPEeLmnHOBaTOCTb KpucTanamye-
CKMX NOPOA, U CEANMEHTALMOHHbIX OT/IOXEHWUN
0o0ycnoBnAMBaeT BO3MOXHOCTb 06pa3oBaHus
NPUPOaHbIX pe3epByapoB HedpTU U rasa B
MIOTHbIX 6ECNOPUCTLIX NOpoaax GyHOAMEHTA,
a TaKke B NOPOAAX, OT/INYAIOLLMXCS MOBbILLIEH-
HOI copOUVOHHOM cnocobHOCTLIO. B nocnen-
Hee BpeMs HakoneH 60nbLLION (pakTUiecknii
mMatepua, No3BOJISIOLLNIA CHNTATb, YTO MMEHHO
6narogaps o6pa3oBaHUO MHTEHCUBHOW Tpe-
LLMHOBATOCTN Pa3IMYHOro reHesnca B nopo-
hax o6pasyloTcs AOMOSHUTENbHbLIE MOMOCTU U
3HAYNTENBbHO MOBbLIWAKTCA GUNLTPALMOHHbIE
CBOWCTBA TOJILLL, MPOUCXOANT CBA3b MEXAY re-
HEPUPYIOLLIMMU 1 KONNEKTOPCKMMK Naactamm,
a 370 crnocobeTByeT GOPMUPOBAHMIO 3anexet
B «HETUMNYHbIX» YCNOBUSIX.

O6pa3zoBaHue TPELLMH B 0CaA04HbIX TOLLAX
M KPUCTAIMYECKMX MOPOAaxX MPOUCXOOUT B
YC/IOBUSIX BCECTOPOHHErO CXaTus 1 pacTsxe-
HWI HaNPSXXEHHbIX COCTOSAHMIN MaccumBa (puc. 9).

CornacHo reHeTuyeckon knaccudbukaumm
pas3pbIBHbIX HApyLleHur B.B. Benoycosa (1964,
1975), HETEKTOHMYECKNE Pa3pPbiBbl OTHOCATCS
K MFHOBEHHOMY NMpoueccy (B3pbiBbl, yOoapshl,
nageHns MeTEOPUTOB — acTPOBIEMbI) U BKITHO-
4aloT pacTsXeHne, cxaTune, CABUT, TPELLNHBbI,
paspbiBHbIE CMELLEHNS, OTPbLIB, CKasIbiIBAHUS.

PasHoHanpaBneHHOCTb 1 HEOAHO3HAYHOCTb
BJINSIHUS YKa3aHHbIX NPOL,EeccoB 00YyCnoB/M-
BaeT OonblUOe pa3HoobOpasne TPeLwmH pas-
JINYHOrO reHesnca 1 nx pa3mMepHoOCTU, a Takxke
N3MEHEHNS NX 3aNIeraHns, 4To, KOHEYHO, Tpe-
OyeT knaccndurkaumm paspbiBHbIX HAPYLLIEHWIA
M cneumnasnbHbIX MPUEMOB MX KaPTUPOBAHUA.

Mpepnaraemble HaMU TEXHONOTMYECKUE
npunembl CTAI patoT BO3MOXHOCTb KapTUpPO-
BaTb Pa3pblBHbIE HAPYLLUEHUS N TPELMHOBA-
TOCTb MOPOA Pa3fINYHON MPOHULAEMOCTH,
XOTSsl €CTb HEMANO NPUMEPOB HANMNYUS MOBbI-
LUEHHOW NAOTHOCTU TPELLVH B MPUPa3A0OMHbIX
30Hax N HECOMHEHHA POJib MNOCNeaHNX B NPO-
Leccax Murpaumm n o6pasoBaHns CKOMIEHUN
YB. Hannuue rugpoamHamMuyeckm n3omposaH-
HbIX 3anexen HedTu 1 rasa B Npeaeniax o aHom

ISSN 0367-4290. leon. xxypH. 2015. N2 2 (351)



CKJ1afKu, OC/IOXHEHHOM HapyLLEeHNEM, [oKa3bl-
BaeT HEMPOHMLLAEMOCTb Pa3fioMoB. HacTo, Bbl-
cTynasi B poJiv U30JINPYIOLMX SKPAHOB, OHMU
obycnaenmBaloT 06pa3oBaHNE TEKTOHUYECKM
39KpaHMpOBaHHbIX 3anexei. CnenoBaTesnbHO,
MOXHO FOBOPUTb O ABOMHOM pa3HoHanpas-
JIEHHOM BJIMSIHUM PA3PbIBHbLIX HAPYLUEHWI B
dOopMUPOBAHUN KONNEKTOPOB TPELVMHHOIo
Tnna. C ogHOM CTOPOHLI, BOM3K pPa3nomMoB
Habto4aTCA 30HbI MOBLILLIEHHON TPELLMHO-
BATOCTU, KOTOPbIE CMOCOOCTBYIOT Y/y4LLEHNIO
GUNBTPALNOHHBIX XapakTePUCTUK MOPOA, a C
OpYyron — npu nNpubnuxeHUn K paspbiBam
3HAYNTENIbHO NHTEHCMBHEE NPOMCXOANT NPO-
LLeCC BTOPUYHOrO MUHepanoobpaszoBaHus,
Onarogaps YemMy TpeLVHbl 3ane4nBalTCcs 1
€03/al0TCs HEMPOHULAEMbIE 30HbI U NPUYPO-
YeHHble K HUM ckorneHna YB (noBsyLukn).

OOHUM 13 BaXHbIX HanpaBieHUi Halux
nccnenoBaHUin NPy KapTUPOBaHUN Pa3ioM-
HbIX 30H MOBbLILEHHON MNPOHULAEMOCTHU
(P3TI1I) 6bIn10 N3y4yeHne U KapTUPOBaHUE UH-
TEHCMBHOCTU PasBUTUS TPELUMH, UX MPOHU-
LaeMocTu 1 reorpadus pacrnosioXeHus B
NopoAax, HAXOOALLMXCH B Pa3HbIX CTPYKTYPHO-
TEKTOHMYECKNX YCIIOBUSIX.

MNpoBeneHHblE UCCnenoBaHMs nokasanu,
YTO CTPYKTYpa 30H TPELUMHOBATOCTM BAUSIET HA
pacnpefeneHne TPeLWH OTpbiBa (NOOHATUE —
LLEHTP KOHTaKTHOW 30Hbl, ONyCKaHWE — KOMbLie-
Bble Mporndsl). Ha kpyrnom nogHATUM obpa-
3Yl0TCS paamanbHble TPeLLUMHbI, Ha OBaslbHOM B
CBOA0BO YacTX — NPOA0JIbHbIE TPELLMHbI, OpU-
EHTUPOBAaHHbLIE MNapasneNibHO ANVMHHOW OCcKu
NOOHSTUS, U COEOVNHAIOTCS Mexay cobon — no-
nepeyHbIMU. YoaneHHas 4yacTb Kynona nam kpa-
Tepa (30Ha BbIOPOCA) OCNIOXHEHA PSAOOM
pagvanbHbiX TpewwmH. Hepeoko B ycnoBusix
NOOHATUS U PacTsXeHUss cnoeB obpasyloTcs
KOJIbLEBbLIE TPELLMHbI. TPELLMHbI OTPbIBA HE MNe-
pecekalTcsl, a TOJNIbKO CMbIKalOTCs Mexay
cobon, kynnconoaobHO NpoaoKasa opyr gpyra.

AHanu3 pesynsTaToB CTPYKTYPHbIX MOCTPO-
€HWNIN OTPaXKEHHbIX CUIHAMN0B MO AaHHLIM a3po-
KOCMWYECKMX NCCNEA0BAHMI N AMaHALMOHHON
CbeMKM NO3BOJISIeT cAenaTh BbIBOA O Pasfny-
HOM XapaKTepe PacrosioXeHNst U pasBuTHs Tpe-
WnH. OCOBEHHOCTb MONS HaNPsXKeHWn npu
nonepeyHom n3rnbaHnm cnocobcTeyeT 60/b-
LeMy pa3BUTUIO TPELLMH Y BbIMYKJ/IbIX MOBEPX-
HOCTeN cnoes. B npouecce popmMmpoBaHugd
CTPYKTYp B CBOJle 0Opa3ytoTCs 30HbI pacTa-
XEeHUs, NPONCXOANT Pas3ynioTHEHME Nopoa,
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CO34atl0TCs yCNnoBusa gerasaumm, COnpoBOX-
Jaloumecs pagoHOBbLIMU aHoManuamu. Ons
NpoaosibHOro nNporudaHms oTMevanocb 00-
paTHOE COOTHOLLUEHNE — OTCYTCTBUE TPELLMH-
HbIX 30H Ha npormbax, 4YTo cnocobcTByeT
bOPMUPOBAHNIO 30H PACTAXEHNSA HA KPbIIbAX
cK1aakum, NpUYemM nx NOBEPXHOCTM CTAHOBATCS
6onee NONOrMMM C NPUBIMKEHNEM K BEPXHEN
NOBEPXHOCTN Moaenen (puc. 9).

B YKkpanHe n3BEeCTHbl CEMb MMMAKTHbIX
CTPYKTYp pa3HoOro Bo3pacta 1 pasmepa, HO K
HedTerasononckoBomy dypeHunio IHCTUTyTOM
reonorn4yeckmx Hayk HAH YkpaviHbl COBMECTHO
¢ HAK «HadToras YkpauvHbl» noarotosneHa
noka TOMbKO OfHa M3 Hux — OBGoSIoHCKas.
Kpome TOro, Hamu ¢ nomouwpto CTATUN un3-
Y4€HbI TPU CTPYKTYpPbI (Tabn. 1).

MpakTnyeckne pesynbtatel CTAIM noka-
3anm gOCTaTO4HO HAZAEXHbIE XapPaKTEPUCTUKN
B COMOCTaBMAEHUN C MNOJIHbIM KOMMIEKCOM
3D-cbemku.

VMcxops ns npuBeneHHOro matepuana, Bce
MMMaKTHble CTPYKTYpbl YkpauHbl (Ta6n. 1)
npencTaBnsioT coboin NPUHLMMNMANBHO HOBbIE
no cBoeMy ra3oHedTAHOMY NOTEHLMANy reono-
rmyeckue oo6bekTbl. C 3TOM TOYKM 3peHns Luene-
co06pa3HOo B Ka4eCTBE NMEPBOOYEPEOHOrO, HE
Tepnsawiero otiaratenbCTB MEPONPUATUS pea-
nm3oBaTb OypeHMe MOUCKOBOW CKBaXMHbI Ha
O6o0s10HCKOM acTpobieme 1 BOT MNoyYemy.

OTOT MMNAKTHbIN KpaTep NO reoCTPYKTyp-
HbIM AA@HHBLIM UMeeT anameTp 15-18 km, a no
OAHHBIM 23POKOCMUYECKNX U FTEOXUMUYECKNX
nccneposaHuii — 6onee 30 kM. PacnonoxeH Ha
Bogopasgene pek Cyna n Xopon B lNontaeckomn
obnacTtn. ObonoHckaa CTpykTypa 6mnxe BCcex
OPYrmx YKPanmHCKNX MMMaKTHbIX CTPYKTYP Haxo-
OuTCs OT HedpTera3oHOCHbIX N HedTerazono-
ObIBaOLLMX NMPOBUHLMIA YKpaKHbl, 00naaatoLmx
MOLLIHOW MpOMbILLIEHHOW 6a30i 1 6oNbLLINM
MHOIONIETHUM OMbITOM YCMELLHbIX paboT no 6y-
PEHMIO N OCBOEHMID MHOFOYUCIIEHHbIX CKBa-
XWH. OOO0NOHCKas CTPyKTypa HaxoauTcs,
KpOMe TOro, B TOW 4acTu oxHoro 6opta [He-
npoBcko-JoHeukon Bnaanybl (O0B), koTtopas
0OCTATOYHO M3yyYeHa reoPursnkomn 1 bypeHmnem.

PasmelleHne kpatepa B MNpUrpaHU4yHOM
parioHe ¢ HedTerazoHOCHOM 061aCTbIO U HaNW-
yne 34eCb MOLLHOW TOMWM MAaTOOPMEHHbIX
OT/IOXEHMA MO3BONAOT paccMaTtpuBatb €ro
KakK BO3MOXHYIO He(PTEra3oHOCHYIO CTPYKTYPY.
CpaBHuTenbHoe n3ydeHne OB0IOHCKONM CTPYK-
TYPbl U HEKOTOPbIX HEDTEra30HOCHbIX KPaTepoB
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Tabnunua 1. UMnakTHbie CTPYKTYPbl YKPauHbI
Table 1. Impact structures of Ukraine

N2 A 6 KoopauHatel, B rpagycax B
n/n CIRoanoma MecToHaxoxaeHue | cesepHas BOCTOYHas ,El,uaKn:qup, Monslf f.‘lg;‘
wupoTa aonrorta
| BonTeimckas*® Y1, Kuposo- 48.8 32,2 >50 65+5
rpajickasi obnactb
2 3enenoraiickas™® To xe 48,7 32,9 3 12020
3 | Vmsunemxas* | ° Ll BuHHHMIKAA 49,1 292 3.7 445
obnacth
4 | Oonomcxags |10 GoprUIB, | 46 ¢ 32,9 530 | 160£30
[TontaBckas o0IacTh
5 | Pormmcrponciag* | ¥ b lepKacekat | 494 32,0 4 | 14020
obnactb
6 | Tepuosckas | YL Kuposorpan- | -, 33,6 3,5 | 260£10
ckasg obnacTh
7 Rt VUL Bumiammias | 4944 29,0 40 | 11510
obnacte

* OtpaboTaHbl CTAIN.

CeBepHon AMepuku, a Takke agaHHble CTAIN
noKasbIBalOT B/IN30CTb UX CTPOEHUS 1 CBMUAOE-
TEeNbCTBYIOT O BEPOATHOCTU OOHaApyXeHus B
Heln 3anexen YB.

N3yyeHmne HedpTEra3oHOCHOCTM UMMAKT-
HbIX CTPYKTYP MHTEPECOBasO aBTopa Kak C
TOYKM 3PEHUS KapTUPOBOYHbIX MNPU3HAKOB
0Caa04HOro Yyexna n KpUCTanIM4eckoro gyH-
JamMeHTa, pacrnosioXeHUs pas3ioMHO-010K0-
BOM TEKTOHWUKW, TPELWWUHHbIX 30H, 30H
pacTsXeHus, Tak U B KOHEYHOM CHETE OTHOCU-
TeNbHO FEOXMMWNYECKNX, reoaAnHaMNYecKux,
TepMoaMHaMN4YeCKUX OCOOEHHOCTEN N CUrHa-
JIOB MPUYPOYEHHOCTU K HUM MPOrHO3HbIX
HedTe- N ra30HOCHLIX Y4aCTKOB.

OCHOBHbIMN 0ObEKTAMU MOUCKOB B UM-
MakTHbIX CTPYKTypax, kak Obl10 oOnucaHo
BbllUE, ABNAOTCSA Had- N NoAKpaTepHble Tpe-
LWMHHbIE NANIE030HbI, KOTOPbIE BO3HUK/IN BO
BpeMSI METEOPUTHOIO yaapa, obpasysi Criox-
HYIO 1 3amnyTaHHYIO CETb MUMPALMOHHbIX KaHa-
JI0B 1 aKKyMYMpyoLwme eMkocT anga YB.

nga nony4eHnsa oononHUTENbHON NHGOP-
Mauum o6 oueHke nepcrnektns OBG0NOHCKOM
CTPYKTYPbI, YTOYHEHNSA CETU HEOTEKTOHNYECKMX
aKTUBHbIX PA3PbIBHbIX HAPYLLEHWUI N UX Don-
0OOMHAMUWYECKMX XapakTepuUcTUK HaMu B
2011-2013 rr. gBaxxabl ObIIK BbIMOJIHEHBI KOM-
MJEKCHbIE MPUMNOBEPXHOCTHbLIE NCCNea0BaHUS
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n kaptmposanune P3MM [barpui, 2002]. Uccne-
[OBaHVAMK NOATBEPXAEHbI NPOrHO3MPOBaHNE
HedTerasoHOCHOCTM, MecTa akTUBM3auum co-
BPEMEHHbIX F€0ANHAMMYECKNX MPOLLECCOB U
pasyrnjoTHEHNSA (TPELLMHOBATOCTN) TFOPHbIX
nopoa, onpegensiiowme Mecta mMurpauum B
3EMHOWN NOBEPXHOCTM Pa3fiMyHbIX MO COCTaBy
dnonaoB, BKIOYaa NpsMble MHOMKATOPLI 3a-
nexewn YB.

Mo pesynbTaTtam 3TUX NCCNenoBaHUN aB-
TOPOM MPOBEAEH CpPaBHUTENbHbLIA aHanusa
KOPPEnsaUMOHHbIX pac4yeToB U NOCTPOEHUM U
cocTaBJ/ieHbl KApThbl pacnpeaeneHns TeMmnepa-
TYPHbIX, Fa30reoXMMnUYeckux W yrneBoao-
POAHO-ra3oBbIX aHOManuin. ITo MO3BOMAMIO
MakCMMasibHO OKOHTYPWUTb nioLwaam ¢ Hanbo-
nee 6naronpuUATHBIMW YCNOBUAMM ONS JIOKa-
nm3aumm noTeHumanbHbiX 3anexen YB n no
3TUM MPU3HaKkam BbIOAENUTb NEPCNEKTUBHbIE
y4acTkum ons nomcka 3anexen YB. B npocTtpaH-
CTBEHHOM pa3MeLLEHNN BblOENEHHbIE MEP-
CMNEeKTUBHbIE Yy4aCTKN TArOTEIOT K JTOKaNbHbIM
610KkaM B npeaenax BHeLHero npeanosnarae-
MOro KOpPEeHHOro Bana. MeHee yBEpPEHHO
BbIOENAOTCA NEPCNEKTUBHbIE YHAaCTKM B LIEHT-
panbHOW YacTu acTPOBIEMBI.

C uenblo n3dydyeHnss ocoObEeHHOCTeNn rny-
OWHHOrO CTPOEHUSA 1 MPOrHO3MPOBaHUS pac-
NPOCTPaHEHNS 30H Pa3BUTUSA KONNEKTOPOB
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pas3nunyHoro Tmna Ha Tepputopun OBGONOH-
ckow nnowaan coemectHo ¢ HAK «HadToras
YKkpauHbl» Obl1 NPOBeAeH KOMIMIEKC BbICOKO-
TOYHbIX AeTaJIbHbIX MJIOCKOCTHbLIX FrPaBn- 1 Mar-
HUTOMETPUHECKUX I/ICCJ'IGLI,OB&HI/IVI N B KOHEYHOM
cyeTe BbINOJSIHEHA KOMIMEeKCHas nHTepnpeTta-
LMS reosioro-reodpumanyecknx gaHHbix. OCHOB-
HbIMU 3aJa4aMun nccnegoBaHUA Oblnn:

— aHanus, 06o0LleHe © nepeuHTepnpe-
Tauusa CywecTBYIOWMX reosioro-reopuanye-
CKkux matepuanos B npenenax OO0MOHCKOMN
niaowaaun;

— BbINOJIHEHME NONIEBbLIX BbICOKOTOYHbIX
rpaBun- N MarHUTOMeTpn4eCckmnx mnccinenoBa-
Huin macwiTtaba 1:10 000;

— MPOBEeAEHME MONEBbIX Fra30reoxnMmmye-
CKUX nccneposaHuii macwTtata 1:200 000 ¢
MCMNoJib30BaHMEM COBPEMEHHbLIX METOO0B MNMO-
JNIEBbIX N na6opaToprlx reoOxXmMmmn4yeckmx mnc-
cnenoBaHUi;

— onpeneneHne NepBooYepeHbIX Hanpas-
NleHn  ganbHENWnX reosnoropasBesoyHbIX
paboT Ha HedTb 1 ras, B TOM YMCSie MECTOMMO-
JIOXXEeHMe NepBOOYEepPeaHbIX CKBaXKMH.

Mpu NnpoBeaeHNM KOMMIEKCHOrO aHanmaa
reonoro-reoPmnsnyYecknx m reoxmmMm4eckmx
KPUTEPUEB, TUMNUYHBIX ANA MPOAYKTUBHbLIX
0OBEKTOB 1, TaKUM 0OPa30M, XapaKTepuayio-
LWKMX HedTerasonepcrnekTUBHOCTb NoLanen,
OblIN UCMNONb30BaHbI KPUTEPUN HedTeraso-
HOCHOCTU, NpuBeaeHHbIe B Tabn. 2.

Mo pesynbTataM COBMECTHbIX BbINOJIHEH-
HbIX MCCNegoBaHUN ObiNM 3aKapTUPOBAHbI
nepcnekTuBHble nnowaam (puc. 8).

B uenom, cenyac npoMblLLNEHHON HedTe-
ra30HOCHOCTbIO B MUPOBOW NPaKTUKe Xapak-
TepuayoTca yxe 14 actpobnem, KOTOpble
HaXOOATCS B BOCbMU OCaf04HbIX OaccelHax —
AHapgapkckom, Annanadckom, bodpopTtomop-
ckoM, MwuuumraHckom, [Mayaep-PuBepckom,

Tabnuua 2. Kputepuu onpepeneHnsa Hanbéosnee NepcrnekTUBHbIX HePTerasoHOCHbIX y4acTKOB
Table 2. Criteria for the identification of the mostpromising oil and gas areas

IMokazaTean uH(OPMATHBHOTO
IMapamer napamMerpa, KOTOpbie
p, p p pa, P TToucKkoBBIE TE0/IOrHYecKHE,
Ne | (xapakrepuerH— NPUHHMAIHCH KaK
o - reo(u3nUecKHe, reOXHMHYECKHe
n/n Ka), KOTOpbIii MOJIOKMTE/ILHBII NPH3HAK IONANAN
aHAIM3HPYeTCH NMOBBbIIEHHOIT BEPOATHOCTH P
HAIHYMA 3a7exeili YB
[ToHmxkeHHne 3HAYCHHIT TUIOTHOCTH Ha
MuHHMaIbHbIE YYacTKax, yJIydlleHHe KOJIeKTOPCKUX
1 |[InotHOCTH i
(s nerxux YB) CBOHCTB pa3pesa H ero
He(hTera3oHACHILIEHHOCTH
loBbileHHE TEMIEPATYPHBIX MOKA3aTENeH
2 |Temmnepatypa MuHHMMaNBHEIE 3HAYEHUSA Haj 3anexam ¥YB u TekToHMUYeCcKH
cTaOHUIBHBIMH 30HAMH
IIpHypoYEHHOCTh MAKCHMAJIBHBIX 3HAYEHHI
CymmMa cBOOOAHBIX - )
3 vB (Xanno-addexr) rapaMeTpa K TeKTOHHYECKH aKTHBHBIM 30HaM
U yqacTKaM pazpyliueHus sanexeit YB
Koadduumenr 5 ITprypoueHHOCTh YHaCTKOB KOPPE/AILHH
o OTcyTCTBHE aHOMATHI pHyp Y ppeasty
4 |koppemnsiuuu AHOMAJIBHBIX 30H K y4ACTKaM TEPMUYECKOTO
(MHHHMAaNIBHBIE 3HAYEHHN )
AJIKAHOB U AJIKCHOB paszpymienus Y B u ux Murpaunu
HurerpansHbiii
Ko puumeHT [IpHypO4YEHHOCTE MAKCHMATILHBIX 3HAYCHHH
5 o MuHHMaIbHbIE 3HAUCHHS PHYP
COJIepIKaHusA paJioHa napaMeTpa K TeKTOHHYECKH aKTUBHEIM 30HAM
W YTIIEKHCJIOrO rasa
Hanuuue aHoMalmuu B rpeenax Hanu4ne KonbLEeBbIX aHOMAIIWi rens
6 |Coaepskanue renus :, p
He(TenepcneKTHBHOH 30HBI BOKPYT 3aJIekKei
Hanuune MaKcMMyMOB
JlokaneHele cooTBeTcTBYIOLIEH HopMBI U -
Hanuuue HHTPY3MBHBIX TEJI, K KPaeBbIM
rpajJHeHTHbIe HHTEHCHBHOCTH, KOTOpBIE
7 i YACTSIM KOTOPBIX MOTYT ObITh MPHYPOUECHBI
MaKCHMYMBbI XapakTepHsl [t HHTPY3HH o
MyTH CIyOHHHOH MUTpalHi QIIOHI0B
MAarHMTHOTO NMOJIs  |OCHOBHOIO W YJIbTPAOCHOBHOIO
cocTaBa
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Mepmckom, PaToHCKOM 1 YUAIMCTOHCKOM, T.€.
B Heppax Takmx wtatoB CLUA, kak Anscka,
KeHTykkn, Konopano, MwuuuraH, Hbio-Mek-
cuko, Oknaxoma, CeBepHada [JakoTa, Texac un
YanoMuHr, a Takxe Takux npoBmnHUMi KaHagpl,
kak AnbbepTta, OHTapuro n CackayesaH.

K 3aTOMy nepeyHio «CyxOMnyTHbIX» acTpO-
6nem cnegyet, No-BUAMMOMY, 000aBUTb U
MOABOAHO-MOPCKYID MMMAKTHYK CTPYKTYPY
MoHTaHbe, NOCKONbKY HEPTErasononckoBoe
OypeHre NpoBOAMIIOCH U HA HE.

MpaBpga, HM HedTU, HX ra3a B peadynbraTe
OypeHus 34ecb M onpoboBaHUs BCKPbLITOrO
pa3pesa He HaWAeHo, Tak 4To acTtpobiema
MoHTaHbe — 9TO NepBbIN B MUPE NOABOAHO-
MOPCKOW UMMaKTHbIN KpaTep, CTaBLnii 00b-
eKTOM HedTerasoBsown pasBenku M OaBLUni
oTpuuaTenbHbii pe3ynbtat. Ho, 6blTb MOXET,
BCE [eN0 B TOM, YTO HeNb3s pellaTtb cyapdy
MPUHLUMNMANBHO HOBOIO HaMpPaBIeHNs U Kpyn-
HOIrO reosiornM4eckoro oobekTa NpPakTUYeckm
6e3 4OCTaTOYHOro Hay4HOro 000CHOBaHMS By-
PEHNEM TOJIbKO OOHOM CKBaXMHBbI, a Takke 6e3
1CCneaoBaHuvs NO CreunanbHOM TEXHOMOMMN U
crneumanbHbiX annapaTypHbIX KOMMEKCOB.

B wrate dakota, CLUA, cpasy xe K tory ot
rpaHuubl ¢ KaHagom n npuMepHo B 24 kM 3a-
nagHee r. Lepsyna, B 1977 r. 6bina ycTaHOB-
fleHa nNPOMbIWEHHAs HedTera3aoHOCHOCTb
MMMNAaKTHOro KpaTepa HetonopT (apyroe Ha3Ba-
Hue — [le-J1gk). [Noka 3TO eAMHCTBEHHAs B MUPE
acTpobnema, roe npPOMbILLJIEHHbIE MPUTOKK
HedTN 1 ra3a Nnosy4eHbl N3 KPUCTANINYECKOIO
dyHaameHTa (KP) n ero kopbl BbIBETPMBAHUS
(KBD) 1 roe HeT UeHTPasibHOro NMoAHATUS, a
CKBaXWHbI PaCroJsioXeHbl B 30He nNporunba, T.e.
B 30HAX MOOKOPOBbIX PACTSXKEHWUM, YTO N NO4-
TBEPXAAET Hally MOUCKOBO-NPUHUMANANBHYIO
cxemy (puc. 9). dta actpobnema nmeeT BUA,
aenpeccumn ognameTpom 3,2 KM C KOHLEHTpuye-
CKN OKaMMASIIOWMM €€ KOJIbLLEEBbIM BasiOM,
CNOXEHHbLIM KPUCTaNIMYECKUMI CRaHuamMm 0o-
kembpusi, Ha koTopbix pa3suTa KB («necya-
HUK» [leaByn Kembpo-opaoBumKa).

BHMMaHME MHOIrMX y4eHbIX 1 NPON3BOL-
CTBEHHMKOB elle M cenyac obpaleHo K
CunbsiHckoMy KonbLy, K nepBbiM B MUpe
CBEpXrinyboKnM MOUCKOBbIM CKBaXWHaM Ha
HedTb 1 raad B rpaHnTax CunbsaHCKON naneo-
301ckon acTpobnemsl. CornacHo TEXHOIOTUM
CTAT/ mMbl npeonpuHAnM NonbITKy aHanu3a
A9POKOCMUNYECKNX CBLEMOK Ha NpeamMeT BO3-
MOXXHbIX OLLUNGOK NPU 3aSTOXKEHNN STUX CKBaXKUH.
MepBas ckBaxxnHa HaxoaUTCs Ha banTunckom
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wuTe B ueHTpanbHom LLseuunn, B 240 km ce-
Bepo-3anagHee CTtokronbma. AcTpobnema
nmveeT guameTp 42-52 KM, COCTOUT U3 LEHT-
pasibHOro A4pa M KoNbLUeBOro xesnoba, ya-
CTUYHO 32HATOrO LLEMNbio 03ep, Cpeaur KOTOpPbIX
caMbIM KpPYMHbIM SiBnsieTcs 03. CUnbsiH, UMeto-
wee rmybuHy 125 m. LleHTpanbHoe nogHaTme,
nnu 90p0 CUnbsHCKOM acTpPoOsieMbl, CITOXEH-
HOoe rpybOo3epHUCTbIMU FPaHUTaAMU OOKEM-
Bpuinckoro Bo3pacTa, 9poaMpoBaHo; yaaneH
He TOJIbKO KOMTOreHHbIN KOMMIEKC, HO Cpe3aHa
3P03MEN 1 BEPXHASA YaCTb LLEHTPaNbHOro Noa-
HATUS, UMeBLas paHee gnameTp 12-15 km.
B aTux rpaHnTax BbISIB/IEHbI KOHYCbI pa3pyLue-
Hua BbicoTOoM 00 0,5 M.

Mo-BuaMMomy, paspaboTke Hay4Horo o6oc-
HOBaHWA ons Nnoncka HedpTn 1 rasa B rpaHuUTax
NnoaKpaTepHO TPELMHHOM 30Hbl CUNbAHCKOM
acTpobnembl CrocoOCTBOBaNO B M3BECTHOM
Mepe M TOo, 4YTO 34ecCb, Ha rope OCMyHA Yy
03. CnnbsiH, B 3aN0JIHEHHOM HUXHENANeo30M-
CKMMU NOpoaamMm KoNbLIEBOM Xenobe-rpabexHe,
pPacnoyIoXXEHHOM CPean OrpOMHOro Nons m3-
BEPXXEHHbIX 1 MeTaMOpPdUYECKNX KpUCTaNInye-
CKMX rnopog, apxes, B nepsoi nososuHe XVIII B.
N3 MHOrOYMCNEHHbIX KonoAueB aobbiBanacb
Taxenas HedpTb. OTa ee HebobLIas 3anexb B
OTJIOXKEHMSX OPAOBMKA OrPaHMYMBaNack passno-
Mamu, cocTosina U3 HedTsHbIX BUTYMOB 1 030-
keputa. B Heckonbkmx MecTax Ha Oepery
03. CunbsH gerreobpasHas HedTb BbiCaunBa-
€TCH 13 TPELLUMH rPaHNTOB, KOTOPbIE cnaratlT
4aCTUYHO OOHAXKEHHbIN LOKOJb ropbl OCMyHA,
Bosne aTux BbIX0g0B HE(PTU N3 rpaHMTa OOHa-
pPYX€eHbl aHOMaJlbHO BbICOKME KOHLIEHTpaLuu
panoHa, YTo yXe Ha NpeaBapuUTESIbHOM aTane
OOJKHO ObISIO CNYXMTb OTPULATENbHBIMU NPU-
3HaKaMm BO3MOXHbIX JIOBYLLEK.

B cemun Hernybokmx NoOMCKOBbLIX CKBaXKMHAX
Ha CunbsiHckoM KonbLie yxXe BbiSiBNIEHbl O4EHb
cnabble NposIBNEHNS MeETaHa U BOAOPOAA, a B
OJHOI N3 HUX, NPOOYPEHHOM Yepe3 0Ca04HYIO
TONWYy MOLWHOCTbIO 133 M, MeTaH B rpaHuTax
obOHapyxeH Ha rnybuHe 6onee 458 M n B ro-
pa3ao 0oMbLUMX KONNYecTBax, 4em B toboin 13
Opyrux, MmeHee rnybokmMx CKBaxuH. MeTaH B
3TON CKBaXWHEe Haxogutcss B 275 M Huxe
KPOBJ/IN FPAHUTOB, T.€. B 275 M Huxe ntoboit rv-
noTeTvyeckn Gnnxaren razoMaTepuHCKON
ocago4vyHom nopodbl. MHOrMe uccnegoBaTenn
Takme NPosiBNEeHUs paccMaTpuBanu B Ka4ecTBe
BECbMA CEPbE3HOr0 apryMeHTa, YTo NPUPOIHbIN
ras, cogepxaliui pagoH, ewe 1 cenydac Nnponosn-
XaeT MUrpMpoBaTb M3 MYOUHHBIX TPaHUTHbLIX
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Heap. 34eCb NPOBeAEeHbl rPaBu- U CENCMO-
pasBenku, ykasbiBaroLLMe Ha Hann4me B nogkpa-
TEPHOW 30HE «MPOC/IOEB» CO 3HAYUTESIbHOWN
NMOPUCTOCTbLIO B Pa3apob/IeHHbIX, Pa3MesibYeH-
HbIX FP@HUTaXx 1 «CI0EB», KOTOPbIE MOIyT Urpatb
POJb NOPOA-MOKPbILLEK TAKXKE B FPAHUTAX.

Takux OoBa KpuUTepuanbHbIX NPU3HaKa co-
rnacHo npeanaraeMon TEXHONOr N 1 ABASIOTCS
B JAHHOM Crly4ae oTpuLaTeNbHbIMU NoKasaTte-
MM C TOYKN 3PEHUSA MONOXUTESNBbHbBIX MPO-
FHO3HbIX XapakTepUCTUK, HEOOXOAUMBIX AN
3aJ10KEHWSI MOMCKOBbIX CKBAXWH. 30HbI CXaTus
1 NPUYPOYEHHbBIE K HAM KOPOBbIE TPELLMHbI, OT-
paxeHHble pPagoOHOBLIMW aHOMaNUsaMu, He
MOTYT CNY>XXUTb JIOBYLLIKAMM, a TakXXe NOKpPbILL-
KaMu, Tak Kak OHU HaxXOASTCH B MPOHMLAEMbIX
TpeLwmHax Ha BbIMYKbIX MPOEKLUNAX 1 B 30HAX
CcXaTusl LLeHTPasibHOro NoaHaATUs (puc. 9).

MonckoBas ckBaxnHa B CEBEPO-BOCTOY-
HOM YyacTn CuNbSHCKOW CTPYKTYpbl Nonana B
BbIFBJIEHHOE crneundmnyeckoe «rano», co3ga-
Baemoe YB. YnomsaHyTOe «rano» cBUaeTENb-
CTBYET, 4YTO BeCb Komnnekc YB Bbliaensncs
3[0eCb N0 KOHTYpY TPYObl Aerazaunm B TeHeHme
OYeHb O0Nroro BPEMEHU U 4TO rAe-TO noj
CUnbaAHCKNM KpaTepoM AoJKHA ObiTb 3aneXb
HedTN nnu rasa. 3anoxeHne CKBaXVHbI B Ce-
BEPO-BOCTOYHOW 4aCTU CTPYKTYPbI B peaenax
«rafio», COrNacHO HaLVM Hay4HO-MeToanye-
CKMM 1 TEOPETUYECKMM pa3paboTkam, a Takke
TexHonoruu CTATU, npakTnyeckm B 60NbLLNH-
CTBE C/ly4a€eB U MPUBOAUT K OTPULLATENBHOMY
pes3ynbrarty, Tak Kak MOBbILLEHHbIE 3HAYEHUS
OTPaXeHHbIX YrNeBOAOPOAHbIX CUFHAIOB CBU-
[EeTeNbCTBYIOT O AerasaumMoHHbIX NpoLeccax
Ha KOHTypax JIOBYLUEK U MOTFYT CAyXMUTb 3a-
MeyaTefibHbIM MOUCKOBbIM (aKTOpPOM Mpu
NAoLWAaAHbIX CbeMkax (puc. 9).

Kak Bnoum, yxxe Ha caMOM Ha4yasibHOM
aTane 060CHOBaHWS NPOrHO3HLIX MyoLwanen
OblNV OONYyLLEHbI IBE CYLLLECTBEHHbIE OLLNOKM,
KOTOPbIE NPMBENN BMOCAEACTBUN K SKOHOMU-
Yeckn KaTacTpoPUUECKUM OTPULLATENBHbLIM
pesynbratamMm kak B MatepuanbHO-OUHAHCO-
BOM, TaK 1 B MOPaJibHO-HAy4HOM MiaHe.

Mepen Havanom 6ypeHus ckB. 1-MpaBdepr
dupma «BatTeHdann» opraHmMsoBana rpynny 13
NATU 9KCNEPTOB. IKCNepThl Boledxanu Ha Cunb-
SIHCKYIO UMMNaKTHYIO CTPYKTYpY (acTpobnemy),
M3y4nam Tam reonoruio, BbIxoabl HedpTK 1 rasa
1 NpeacTaBuan OTHET, B KOTOPOM, NMOATBEPOVB
acTpobnemHyto npupony CunesiHckoro Konbua,
eMHOAYLLHO BO3pakanu NpoTMB OypeHnst 34echb
Ha ras. 3kcnepTbl ykasbiBanam, 4TO B Npoby-
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PEHHbIX paHee LLIEeCTU HErNyBbOoKNX CKBaXKMHAX
ropHas nopoga HeJocTaTo4HO NopucTa ans
KonnekTopa ra3a U HegoCTaTO4YHO HEeNPOHMU-
uaemMa onga nopoabl-NoKpbILLKK, a MHTepnpe-
Tauus SNEeMEHTOB MYOUHHOIO CTPOEHUs,
BbISIBJIEHHbIX MIOWAAHBIMU reodU3n4ecknmm
nccnegoBaHUAMM B KaydecTBe, BEPOSATHO,
3anevyaTaHHbIX pe3epByapoB, ABASETCS YMO-
3puUTENbHON, a Takxke cnabbiM yTelleHUeMm
06bEKTMBHbIX MPOrHO3HbIX MPOLECCOB.

OTpuuaTenbHbI MM NONOXUTENbHbIN MPO-
rHO3 6e3 apryMeHTUPOBaAHHbIX HAY4YHbIX MO4-
XO[0B BbIMMSAOUT A0CTAaTO4YHO HeyOeauTenbHO
no peaysbTaTtaM Hernyboknx CKBaXxnH, pacno-
JIOXXEHHbIX TOJIbKO B 30HaX BbliKNNHMBaHUS YB.

B ycnoBusix aHOMasibHbIX 3HAYEHUN LLEHT-
panbHOro KONTOrEHHOrO KOMMJIEKCa C MakK-
CUManbHbIMW  3HaYeHusMu Rn-aHomanum,
onmnpasiCb Ha Hall OrPOMHbINA OMbIT KAPTU-
POBaHMA pPa3fIOMHbIX 30H MOBbILLIEHHON
NPOHNLAEMOCTU, BCE 3aperncTpMpPoOBaHHbLIE
yrneBogopoaHble ra3oBble aHOMaNun B BUAE
KONbLEBOr0 «rajo» B npouecce OypeHus
Oblnn cnabbiM yTeweHMeM Ha MNPOrHO3HO-
daHTacTuyeckme ckornneHms YB, Tak Kak K
Taknm 30HaM NPUYPOYEHbl Pa3sIOMHbIE MPO-
HMLaeMble 30Hbl, TpaccUpyloLnecs oT pyH-
JaMeHTa K AIHEBHO MOBEPXHOCTN.

W kak cnaboe yTelleHne, MICXoas U3 HaLLero
©0/bLLOro OMbITa, Takue 30Hbl FA309MaHaLMOH-
HbIX Aerasaunii ABIS0TCA NepCrnekTUBHbIMU Ha
TPELMHHbIE BOAbl C PA3/IMYHbIMKN OebutamMu.
Takune novckoBble paboTbl ObIIN MPOBEAEHDI
HamM B ycnoBusx YkpanHckoro wmta (YL) ana
HY> [, BOOOCHAOXEHNS HEOONbLLNX FOPOACKNX
arnomepaumii, a Takxe 4acTHOro BOAOCHab6-
XeHns. KoadpuumeHT yenewwHocTy npuMmeHse-
MOW METOANKN NPaKTUYeckn coctasmn 1.

Korpa ckBaxunHa npoLuna rno kpucranamye-
CKVM nopogam okemopus 6,6 km, B Het Oblnn
BbIIBJIEHbI U KONIMYECTBEHHO OXapakTepu3o-
BaHbl FTEOXUMMNYECKNMMN UCCAEL0BAHUSMUN Y-
nesopopoabl C1-Cs, Hz, CO2, Oz, He, panooH n
as30T, 4TO U ABNS/IOCh NOATBEPXAEHMEM OTPU-
LaTeNbHbIX MPOrHO3HbIX Pe3ynsLTaToB. Beinon-
HEH W KW30TOMHbLIM aHanu3 YB, renna wun
BOoAoopoaa. Bce 3T nonyyeHHble pe3ynbtathl
B BMnOe aHomanunm He, Ho n Rn B komnnekce
Takke 60Jblle XapaKTepuayloT NPOHMLLAEMbIE
30Hbl, YeM cKomnneHus YB.

B pe3ynbraTte npoBeaeHHbIX OypoBbIX paboT
MHEHMUS MHOIMMX mMccnepoBatenen pasnenu-
nncek: CunbsiHckoe KonbLo — 0QHO U3 HanXya-
LLUMX B MUPE MECT OJ1s noncka abmoreHHblx YB,
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a B APYyromM BapmaHTe — 0gHO 13 Hamny4wimx. Mo
HalweMy MHeHuto, 6e3 4oCTaTo4HOro 060CHO-
BaHMA MO BCEMY KOMIJIEKCY npennaraemMbix
1nccnenoBaHUii NPaBOMOYHOCTb TakUX YTBEPXK-
LEHWNI HE COOTBETCTBYET AENCTBUTENIbHOCTH.

Mo AaHHbIM MPOMBbILLIEHHOW HedTeraso-
HOCHOCTU MMMaKTHbIX KpaTepoB KaHagbl u
CLLA, BCe kpymnHble acTpobnemMbl BOOOLLE cre-
AyeT paccMaTpuBaTb HE TOJbKO Kak «TPpyObl Ae-
razaunm» BEpPXHEen MaHTMnm 3emMnu, HO U Kak
MecTa NOTEHLUMANIbHOrO MPOMBILLAIEHHOIO HED-
TEras3oHakonaeHnsl, BO3MOXHble MacLuTabbl
KOTOPOro 3aCnyXuBaloT U3y4YeHUs npeanarae-
MOW HaMU TEXHOJIOTMEN He MeHbLue, 4eM Cunb-
sAHcKoe KonbLo. MoxHO nonaratb, 4To 6orathblit
OonbIT HepTEra30HOCHOM UCTOPUN CEBEPHON
yactn 3anagHon Cnbupu n TaTapckoro ceoaa
TakxXe BHEC/M CBOW NenTy OTpuuaTesibHbIX
NPOrHO30B Mpu CBEPXITyOOKOM BypeHuu.

Hamu B npouecce npeaBapuTenbHOro uc-
cnepoBaHns Ha HedTerasaonepcnekTUBHOCTL B
npenenax cTpyktypbl CunbaH (LLBeuus) 6bino
npoBeaeHo aeTanbHOe CTPYKTYPHO-HEOTeK-
TOHU4Yeckoe pewundpupoBaHne KOCMO-
CHUMKOB.

Mo pedynbratam oUCTaHUMOHHBIX UCCNeno-
BaHWIA 3aKapTMPOBAHO €€ C/I0XHOE CTPOEHME.
BonbLLoe KONMMYecTBO NMHEAMEHTHbIX 30H CBU-
LEeTeNnbCTBYET O 3HAYUTESIbHOW COBPEMEHHON
HEOTEKTOHNYECKOW aKTUBHOCTU BCEN TEPPUTO-
pun. 30HbI TIMHEAMEHTOB 4YaCTO COBMaAAT C
dparmMeHTamMmm pernoHasbHbIX TEKTOHNYECKMX
HapyweHun [CnyTHuKoBbIE. .., 2012].

[na coctaBnenus netasbHON CXEMbl Oe-
WwndpurpoBaHnst Obisiv UCMOSIb30BaHbI KOCMU-
yeckune cHumMmkn Landsat ETM+. MNpexae Bcero
3TO 8- KaHan BbICOKOro pa3peLUeHunst, yBenu-
YyeHHbIn 0o macwTaba 1:50 000 (puc. 10).

Puc. 10. OtobpaxeHune cTpykTypbl CunbsiH Ha
KOCMOCHUMKe Landsat ETM+

Fig. 10. Outline of Siljan structure on satellite image
Landsat ETM+
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JInHeaMeHTbl N OyroBble 9NEMEHTbI KOJb-
LIEBOW CTPYKTYPbl HANOXEHbI HA COBPEMEHHbIN
penbed n ruagpoceTb. OCHOBHbIMU CTPYKTYP-
HbIMU 9IEMEHTaMU, KOTopble AelndpupytoTcs
B NMpenenax y4acTka, BAsioTCS NOKasbHbIE NN-
HEAMEHTbI 1 KOJbLEBbIE CTPYKTYPHLI (puc. 11).

IR R MRT

YMOBHi no3Ha4YeHHs

O KinbLiesa cTpykTypa JlineameHTn

Puc. 11. MNogpobHaa cxema aewmndpupoBaHms
KOCMOCHWUMKOB CTPYKTYPbl CUnbsiH

Fig. 11. The detailed deciphering scheme of satel-
lite images of Siljan structureLandsat ETM+

Mo co3gaHHOM aeTanbHOW cxeme aewmnd-
pupoBaHns Obln BLINOJIHEH CTATUCTUYECKUIA
aHanna rnoJis IMHeaMeHTOB C NMOMOLLbIO NPOo-
rpammsl «WinLessa». Ha ocHoBaHuu aHanmaa
OblNIM NOCTPOEHLI PO3a IMHEAMEHTOB CTPYK-
Typbl CunbsH (puc. 12) nkapta naoTHOCTM Nu-
HeaMeHToB (puc. 13).

CornacHo po3e NMHeaMeHTOB, B nmpeaenax
CTPYKTYpbl CunbsH Hambonee pacnpocTtpa-
HEeHbl IMHEAMEHTbI CEBEP—CEBEPO-3anagHoro
(330°-340°) n wimpoTHoro (270°) npocTUpaHuii,
JIMHeaMeHTbl MePUONOHAJILHOIO HanpaeieHus!
BblpaxeHbl cnabee.

Puc. 12. Po3a nMHeamMeHTOB B Npeaenax CTpyk-
Typbl CnnbsiH

Fig. 12. Lineaments within the Siljan structure
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Puc. 13. Kapta nf1oTHOCTM NMHEAMEHTOB CTPYK-
Typbl CUibsiH (MMKC/CM2)

Fig. 13. Lineament density map of Siljan structure
(pixels/cm?2)

Ha xapTe nnoTHOCTU NIMHEAMEHTOB Y4ETKO
BblOENSAETCA BCS CTPYKTypa, XapakTepusyio-
Lwasicst makcumanbHbiMu (1250-1750 nukc/cm?)
M BbICOKMMW 3HAYEHUSIMU MIIOTHOCTUN NIMHea-
MeHTOB (1000-1700 nukc/cm?). B To e Bpems
nepudepuinHasa 4actb CTPYKTYPbl XapakTepu-
3yeTCsd CMEHOM BbICOKNX VN CPEAHUX 3HAYEHNI
MIOTHOCTU NIMHEeaMeHTOoB. Takoe pacnpenene-
HVe AIBNSIeTCS OTpaxXeHHOoN ha30or NMHeamMeH-
TOB B NMpeaenax CTPykTypbl.

[eomopdonorniyeckuin aHanna CTPyKTypbl
CwnbsiH, BbINONHEHHbIN HA kKapTe ¢ 3D penb-
edom, nokazasn, 4TO CTPYKTypa BbipaxeHa B
COBpPEMEHHOM penbede Kak OKpyrnas aenpec-
cua (puc. 14).

B npenenax cTpyktypbl CunbsiH yxe Ha
npeasapuTenbHOM aTane NPUMEHEHNS TEXHO-
norum CTATM MOXHO BblaenuTb Hanbonee
MPOrHO3HO NePCNEKTUBHbIE MOLLAAN, COBMa-
JatoLme ¢ 30HamMu NpornboB, OTPaXKatoLLIMXCA
Ha CXeMe CPeaHUMU N HUXKHUMW 3HAYEHUSMU
NAOTHOCTU IMHEAMEHTOB, a 3Ha4YUT, COOTBET-
CTBEHHO, NpuHagaexawmx K HenpoHuLaTenb-
HbIM 30HaM — MOKPbILWKAM, KOTOpble MOryT
paccMaTpmBaTbCs Kak NePCnekTUBHbIE YHACTKM
0N NOCTAHOBKM AeTaNlbHbIX NCCNEA0BaHWINA.

LleHTpanbHOE NOAHATUE, OTHOCSLLLEECH K
30HaM MakCUMaJsibHOM NIOTHOCTU IMHEAMEH-
TOB, CNYyXWUT 30HOW geradauun YB. Hawwn
BbIBOAbI MOATBEPXAAOT 3HAYUTENbHbIE pa-
[OHOBbIE aHOMaNMK, oTpaxaroLime pasnom-
Hble 30Hbl MOBLILIEHHOW MPOHULLAEMOCTH,
YreBOAOPOAHbIE FAa30BblE aHOMAIMN, a cCaMoe
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Puc. 14. BbipaXeHHOCTb KONbLEBOWN CTPYKTYPbI
CunbsH B 3D penbede COBpeMEHHOW 3EMHOM No-
BEPXHOCTM

Fig. 14. Intensity of the Siljan ring structure in 3D
relief of modern earth's surface

rnaBHoe — HedTenpoOsBNEHNS B NPUMNOBEPX-
HOCTHbIX OTNIOXEHUSAX, YTO TaKXe CBUAETENb-
cTBYeT 00 OTCYTCTBMU DNIONAONPOHNLAEMbIX
3KpPaHOB.

Mpob6ypeHHbIe HENPOAYKTUBHBIE CKBaXKWUHbI
B npepgenax MMNakTHOW CTPYKTYpbl (acTpo-
©6n1emMbl) NonagatoT, COrnacHoO Po3e JIMHeaMeH-
TOB, B 30HY 3HayuTesbHbIX MJOTHOCTEN
JIMNHEAMEHTOB, a CKBaXXMHa B CEBEPO-BOCTOY-
HOWM 4acTu — B ra3oBbll Xanno-apadekKT, YTo
TakXke CBUAETENbCTBYET 00 OTCYTCTBUWN Ha-
LEXHbIX NOKPbILWEK, a 3HAYUT, U BOSMOXHbIX
NepCrneKkTUBHbIX y4acTKOB Ha YB.

Mnowann 3oHbl Nporuda, cornacHo pose
JIMHEaMeHTOB, XxapakTepuaytoTcsa 6osee HU3-
KNMW 3HAYEHUSMW MIIOTHOCTEN N ABASIOTCSHA
NepPCrnekTUBHLIMU HA NMOCTAaHOBKY MPOrHO3HbIX
nccnenoBaHun,

Takvm 06pa3om, Ha CTpykType CunbsH He-
06x041MO NpoBeAEHNE AeTalbHbIX JOMOHN-
TeNbHbIX MPUMNOBEPXHOCTHBLIX NCCNEA0BAHUNA.
Mx cocTtaB 1 9TanHOCTb BbIMOJIHEHNSA MOryT
ObITb ONpeaeneHbl B COOTBETCTBMA C HALLMMM
Hay4YHO-MeToauYeckmMmm paspaboTkamu, npes-
naraemMbiMU TEXHONOMUSIMU U MOUCKOBBIMU
MOAENAMN Ha OCHOBE CO34aHHOI0 Y BHEAPEH-
HOr0 Ha MMAaKTHbIX CTPYKTYpPax YKpanHbl KOM-
nnekca CTAIN.
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MpeannoxeHus n pa3paboTky aBTopa Nno
OLEHKM HedTerasoHOCHOCTM  UMMAKTHbIX
CTPYKTYP C NMPUMEHEHNEM HOBbIX TEXHOJIOM Ui
He NpeTeHayloT Ha 0OAHO3HAYHOCTb U OKOHYa-
TesbHble BbiIBOAbl. OHM MOTYT ObITb 06CYXAEHbI
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YAK 55.092

I3 icTOpil Haykun

NAMATU TBOPLIA TEKTOOPOTEHUH
AKAAEMHUKA BAAAUMHUPA TABPUAOBHUYA BOHAAPHYKA

(K 110-nemuto co onsa porxcoenus)

H.H. WWaTanos

Cpenu 3ameuaTenbHOW nnesabl BblOAo-
LLIMXCS Fe0NOrOB-TEKTOHNCTOB MaHEeTbl 3eM-
na nvsa akagemmka AH YkpaunHsl Bnagnmmnpa
laBpunosuya boHpapyyka 3aHnmMaeT ocoboe
MecTo. B macwtabax npownoro XX n HacTy-
nueLiero XXI BB. y4€HbI, HECOMHEHHO, JINY-
HOCTb Benukasi. Bo MHormx obnactsx OH
OCTaBWJ1 OrFPOMHOE Hay4yHoe
Hacnegue, KOTOpoe BOLWWIO B
COKPOBULLHULY MUPOBOW reo-
norvyeckonm Hayku [BoHpap-
yyk, 1946; boHgapyyk, 1961;
Bonoanmup..., 2005]. Mpexae
BCEro OH — reosior-TeKTOHUCT,
OCHOBOMOJIOXHUK YKPANHCKOM
TEKTOHMYECKOW Haykm 1 nat-
prapx KpyrnHbix reomopdono-
r’MYECKON W Treonorn4eckom
wkon. B.I. BoHpap4yk, kpome
Toro, 6bin reorpadom u reo-
MOpP®OJSI0OroM, NaNIEOHTOSI0NOM
n cTtpaturpadom, reonorom-
kapTtorpadom un pyaHbiM reonioromM. OH Takxe
OblN KPYMHENLLINM TEOPETUKOM U MPAKTUKOM,
nenaroromM, opraHM3aTopoMm Hayku 1 obLue-
CTBeHHbIM pedatenem. OH 3acCnyXeHHbINn
neatenb Haykm, naypeat locynapCTBEHHOW
npemun, npodeccop, akagemMmuk. 3a Tpyao-
Bbl€ YCMEXM HarpaxaeH TpemMsa opaeHamMmu 1
MHorumun meganamu. B 39 net B.I. BoHpap-
4yyk cTtan pektopom (1944-1951) Kuesckoro
rocyoapctBeHHOro yHuepcuteta (KIY)
um. T.I. LeByeHko. 3aTeM OH 3aHUMarn O0XK-
HocTu 3amecTuTtens MNpeacepatensa CoseTa
MwuHucTtpoB YCCP (1951-1953), anpektopa
MHcTtutyTta reonornyeckmx Hayk (UMH) AH
YCCP (1953-1963) 1 3aBeaytoLLero oTaesiom
reoTEKTOHUKN U 4YeTBEepPTUYHOW reonoruu
atoro MHctutyTa (1963-1979).

© H.H. WaTtanos, 2015
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Bnagnmup Maepunosuy pogmncs 29 nions
1905 r. B ¢. eHewwm Xutommpckon o6nacTtum
B MHOrofeTHOMN cemMbe paboyero xeneso-
nnaBuabHOro 3aeoga. B wkony nowen B
wecTb NneT. [Nocne ee okoH4yaHus B 1921 1. no-
cTynun B KUTOMUPCKUIA MHCTUTYT HAPOLHOIro
ob6pa3oBaHusl, KOTOPbIA 3akoH4MN B 1924 .
J11060Bb K reosiornv emy npui-
BWUJ1 M3BECTHbLIN B TO BpPeEMS
npodeccop C.B. benbckuii.
AdvnnomHyto paboty «feono-
rmyecknin oyepk c. benkun,
KaKk maTtepuan gnsg aKCKyp-
cuin» cTyneHT bBboHpapyyk
BbIMOSIHU MO MaTepuanam
JINYHBIX nccnegoBanuin. lNo-
CJl€ OKOHYaHUSA 3TOr0 UHCTU-
TyTa OH OBa ropa pabotan
yantenem 6uonornuv, usnkm
U XuMuun B wkone c. benkn
Ha KopocTteHwumHe [Bonogu-
Mup..., 2005].

B 1926 r. B.I. BoHgap4yk nocTynun B acnu-
pantypy UFTH AH YCCP no cneumanbHOCTU
«[TaneoHTonorusa v crpaturpadus». Bo spems
y4ebbl B acnmpaHType oH paboTtan B leonorunye-
CKOM ynpaBfieHNM Ha AOHKHOCTSAX KOMNEKTOPA,
reosiora, HavalbHMKA re0I0roCbEMOYHOM
napTuu, 3aBenyoLLero CeKTopoM cocTasne-
HUS FE0NIONMYECKUX KapT. YXXe B TO BpemMs Npu
€ro y4acTum 1 Nof ero pykoBoACTBOM ObIfio
cocTaBfieHo 40 NMMCTOB reosiorMyeckon KapThbl
1:200 000 1 0630pPHYIO FrEONOrMYECKYIO KapTy
YCCP macwrtaba 1:1 000 000. Nocne okoHya-
Hus acnnpanTypbl B 1929 . B.I. BoHpap4yk 3a-
LT HAyYHYI0 paboTy Ha Temy «Kacnuminckmne
OT/IOXEHUSI CEBEPO-BOCTOYHOIO Nobepexbs
A30BCKOro Mopsi» U MOJyYuns 3BaHNEe Hay4HOro
COTPYAHUKA.
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B 1938 r. Bnagnmup laBpunosuy ycnewHo
3aWmMTA KaHANMOATCKYIO aguccepTaumio «4Her-
BEPTUYHbIE OTNoXeHUss YCCP» n Bo3rnaeun
kadenpy obuien reonornu B KI'Y. B Tom xe
rogy Obin HazHayeH JeKaHOM reosioro-reo-
rpacdpunyeckoro dakynsreta KIy. B ¢pespane
1941 r. ycnewHo 3almnTnn OOKTOPCKYO ANGC-
cepTaumio Ha Temy «[eonormyeckoe passuTne
penbedpa YCCP». Ha ocHoBe 3Toi paboThl
B.I. BoHaap4ykom b onybnmkoBaHbl y4eb-
HUKWU N CTYOEHTOB reonoro-reorpaduye-
ckoro HanpaneHnus «feomopdonoria YPCP»
(Knie, 1949) n «OcHoBbl reomopdonornm»
(Mocksa, 1948). B aTux paboTax OH pa3BuBaeT
HOBbI/ METO[, CTPYKTYPHO-reoMopdosiornye-
cKkoro aHanusa. lNpepncraButenu knaccuye-
CKOW AMHaMWNYECKOW reoMopdonormm MeTon,
BoHpapyyka BHa4yane He npuaHaloT. Heobxo-
OVMO ObI10 BPEMS 1711 OCMbICIIEHUS €M0 UOEN
1 06CTOATENBHOIO aHann3a reosIorM4yeckoro
mMaTepuana n penbeda. lNepsbiMm NpmnaHanm
3HA4YeHne CTPYKTYPHO-reoMopdonornyeckoro
MeTona Kutanckme ydeHble. I3 HeCKONbKmx
y4eOHNKOB Mo reoMopdosiorMn OHW OTAANU
npenno4yteHne «OcHoBam reomopdonornm»
B.I. BoHaapyyka v NnepeBenm ero KHUry Ha Ku-
TanCckuin A3blK. HOBbIM TONMYKOM B pas3BuTUN
MeTo4a MOCNYXUIN LUMPOKO pa3BepHyBLUNECS
reosorocbemMoyHble padoTsl B 50-60-x rogax
XX CT. B KOHLEe KOHLIOB 1aen y4eHoro nobe-
annn. Ero cTpykTypHO-reoMopdoa0ormieckmii
MeTOZ, 0 CUX NOP LLUMPOKO UCMONb3yeTcs npu
NPOBEAEHUN re0N0rMYECKNX MCCNENOBAHUI B
pasHbix YacTsax EBponbl 1 A3uu.

B Hauane BowHbl B.I. BoHaap4yk 6bia1 0TKO-
MaHamposaH B CpegHiolo Asuto. C okTabps
1941 r. OH pyKOBOAMWJI OTAENIOM PYOHbIX NONE3-
HbIX ICKOMNAEMbIX B [€0/10rM4€CKOM VHCTUTYTE
Yabekckoro ¢punumana AH CCCP B r. TallKeHT.
Tam n3yyan HankpynHenwee B CpegHen Asnm
MecTopoxaeHue 3onota Hypa-Tay n mecTo-
POXAEHNS PEOKMX METAJINIOB, @ TaKXe NPUHN-
Mar y4acTue B reofiormiyeckom 060CHOBaHUM
CTPOUTENLCTBA HAPOAHbIX CTpoek — CeBepo-
TawkeHTCckoro kaHana n ®apxan N'SC. B 10T
xe nepuog npodgeccop B.IN BoHaapuyk ymitan
NeKuMn no reosiormm ctyaeHtamMm TallkeHT-
CKOIrO NOJIMTEXHUYECKOro MHCTUTYyTa [Bonoau-
Mup..., 2005].

B ¢peBpane 1944 r. Bnagnmupa faBpuno-
BMYA OT3bIBAIOT N3 Y36eKkmMcTaHa 1 HazHavyarT
MPOPEKTOPOM, a C ceHTsaopsa 1944 r. — pekTo-
pom KIY mm. T.I. LLeByeHko. NepBooyepen-
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HOW 3ajayel A5 Hero B 9TOT Nepuos, sBns-
J1I0Cb BOCCTAHOBJIEHME Pa3pYyLLUEHHbIX KOPMY-
coB W nabopartopuin yHuBepcuTeTa. ITO
3agaHue 6b110 C 4eCTblo BbINOSIHEHO: B 1950 T
B YHMBepcuteTe BO30OHOBUAM 0OyYeHNEe
CTyaeHTOB Ha 86 kadenpax 12 ¢pakynbTeToB.
Bbyayun pexktopom B.T. BoHaapyyk ¢ 1 mas no
8 ceHTabpsa 1945 r. B cocTtaBe penerauum
CoBeTckol YkpanHbl IpyUHMMarn y4acTue B pa-
6o1e KoHpepeHumn O6beamHeHHbIXx Haunin B
CaH-®paHumcko (CLLA).

B 1951 r. yueHoro nsdupatot OencrTem-
TenbHbIM YneHom AkagemMmumn Hayk YCCP un Ha-
3HAYalOT Ha rOCYAAPCTBEHHYIO OOMKHOCTb
3amectutensa lpeacepatensa Coseta Mu-
HucTpoB YCCP no Bonpocam o6pa3oBaHus,
Hayku 1 KynbTypbl. HO paxe B 9TOT Nepuoa,
XMN3HW OH yCepaHO 3aHMMascs TeopeTuye-
CKUMW nCcnenoBaHmMsMn B obnactm cBoeit
NOOUMOI Haykn — reonorum.

B 1953 r. B.I. BoHOap4yk cTan ANpPeKTo-
pom UF'H AH YCCP u B TedyeHue 10 net pyko-
BOOWS KPYMHbLIM, MPU3HAHHBIM Hay4YHbIM
KONIEKTUBOM CTpaHsbl. [pu ero pykoBoacTBe
MIMH no MHOrMm reosiormyeckmm Hanpasie-
HUSIM OOCTUI HeObiBanbiX ycnexoB. Ero Ha-
YYHO-OpPraHM3aumoHHbIE yCcnexm WU craBa
YYEHOrO He [aBasiv MOKOSI HEKOTOPbLIM NapTUiA-
HbIM G0OH3aM. M reHnin TEKTOHMYECKO HayKn
BbIHY>XJEH Obl1 NOAaTb B OTCTaBKY, a 32 HeW —
YHUXEHUS1, BONE3HU 1 Opyrme HEMPUATHOCTM.

MTak, HayaB C 4YeTBEPTUYHON reonornu,
naneoHTonorvn, ctpaturpadmm n reomopado-
norunu, akagemuk B.I. BoHaapyyk B KOHLLE KOH-
LLOB MPUCTYNWA K rModanibHbIM TEKTOHNYECKMM
0606ueHnaM. OgHM 13 NepBbixX B ObIBLLIEM
CCCP v B Mmupe oH 060CHOBasn HOBOe Teope-
TUYECKOE HamnpasfieHWEe B reosIOrnM4ecKom
HayKe — «T@eKTOOPOreHuIo», NN y4yeHne o
TekToHochepe 3emnu [BoHpapyyk, 1946].

CnoBoO «TeKTOOPOreHns» COCTOUT U3 OBYX
CJOB: TEKTOHMKA (CTPYyKTypa, OynoBa) U opo
(ropa, dopma penbeda 3emnun). O6bLeOMHAA
nx Bmecte, B.[. BoHpapyyk, HECOMHEHHO,
MMen B BUOY HEOOXOAMMOCTb NOAYEPKHYTb
HOBbIM B r€0SIOrMM TEPMUHOM €ANHCTBO
MeXy pa3HO00pasHbIMU FYyBUHHBIMU Feo10-
rMYeCKUMN CTPYKTYypamu (CroaMu, TenamMm) v
MX BHewHuMu dopmamm (ropamm, pasBHU-
HamMmun). HOBbIN TEPMUH «TEKTOOPOreHus»
KakK Obl MOKa3bIBAET, HTO MeXOy 3TUMU OBYMS
dU3NYeCKMMN NokasaTenaMm reoIorm4eckmx
06pal3oBaHMil Hallel nnaHeTbl CYLWEeCTBYET
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TecHasl reHeTnyeckas cBsa3b. Bmecte ¢ Tem
Mexay HUMMK MOCTOSAHHO BEAETCS CJIoXHas
3BOMIOLMOHHAs 6opbba. MNpn 3TOM ee KOHeu-
HbI pe3dynbTaT Takon: YTOObI FreosIornyecKoe
Teno (obpasoBaHue, CTPyKTypa) Oblo cTa-
OUNbHBIM (CTONKMM OTHOCUTENIbHO M3MEHEHWIA
B OKPYXaloLLEN cpeae), ero BHeLHAS dopma
[OJKHa CTPOro OoTBe4YaTb ero BHYTPEHHEMY
coaep>XxaHuto (CTPOEHNIO).

Mcxoos w3 rmnoTesbl  akagemuka
O.10. WWmunaTta (0 nepBMYHOM COCTaBe nna-
HeTbl, kOoTopasi obpa3oBanacb U3 MblNeBUI-
Horo obnaka) u nonoxeHwuin ®. SHrenbca,
M3NI0XEHHbIX B ero pabote «uanekTuka npu-
poapbl» (0 6opbbe ABYX CU — MPUTSKEHUS 1
oTTankmBaHus), B.IL BoHaapyyk nokasas, 4To
OCHOBHbIE re0NIornyeckmne aemraTesibHble CUsbl
MaTepuasnibHOM CUCTEMbI 3EMIM Pa3aensioTCs
Ha [OBe Trpynnbl: BHYTPEHHME W BHELLHME.
Cpean BHeLWHWX MaBHble — 3TO FPaBUTaLNOH-
Hble, MarHUTHbIE, 3NEeKTPOMarHUTHbIE, TEMJ0-
Bble U apyrme BamsaHus Ha 3emnio ConHua,
nnaHeT v JIyHbl, Cpean BHYTPEHHUX — BCE 3EM-
Hble (PUINKO-XMNYECKUE U MEXAHNYECKME
npoueccobl. Mexay BHELLHMW U BHYTPEHHVMM
cunamMmm BefeTcsl MOCTOSIHHOEe B3anMopaen-
cTBUE 1 6opbba. DTN CUIIbI M OMPERENSIOT JINK
3emnu. OHM onpenensatoT Takxke BeLLeCTBeH-
HbIl COCTaB, CTPYKTYPY BHYTPEHHMX 0605104eK
nmtocdepbl M BHEWHWK BMA 3emMnan Kak B
LLesIOM, Tak 1 OTAESIbHbIX €€ YacTel.

CnepoBartenbHO, 06Lasa Moaeb reoamHa-
MUk 3emnn, no B.I. BoHmapuyky, OomkHa
ObITb NpeAcTaBeHa B BUAE B3aUMOLENCTBUS
OBYX NPOTUBOMOJIOXHO AENCTBYIOLLMNX CUI: C
OJOHOI CTOPOHbI — CM1a BpaLlaTesibHOro ABU-
XeHns 3emMam BOKPYr CBOEN OCu, KoTopas
CTPEMUTCS PacTsaHYTb (paccesTb) BEWECTBO
3emnu, a ¢ 4pyron — CUsbl rpaBUTaLMn, KOTO-
pble yAepX1BatoT ee BELLLECTBEHHbIE MaCCbl OT
pacTsKeHus 1 paccesaHus. 3ta bopbba mexay
HUMN OCOOEHHO YCUIMBAeTCa BO BpeMs
YBEINYEHUNS TPABUTALVMOHHOIO BJIMSHUSA Ha
3emnio kocmuyeckmnx Ten (ConHua, JlyHbl n
Op.), a TakKe «Cny4anHbIX» YCKOPEHUI nUnn
3aMeJIEHNI ee BpaLlaTeslbHOro ABMXKXEHUS
BOKpYr cBOewn ocu [boHaapuyk, 1946; BoHpap-
yyk, 1961].

O BAMAHMK BpaLwATESNIbHbLIX OBUMXEHUN
3emMn Ha BHYTPEHHUE DU3UKO-XUMUYECKNE
npouecchl 6bI10 N3BECTHO U paHblue. OgHaKo
pPOJib BpawaTeNbHOrO ABUXEHNS N €ro MECTO
B 00LLLEN CXeMe nnaHeTapHOM reogMHaMmKN
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3emnun octaBanmcb o pabot B.I BoHaapyyka
He onpeaeneHHbIMU. YYeHbln N0AYEPKHYIT, YTO
Henb3s HeJoOoUEeHNBaATb UKW NepeoLeHNBaTb
pONb BpallaTeNbHbIX ABWMXEHUIA 3emMan B
reoTekTOHNYecKkmx npoueccax. iMm o060CHOBbI-
BaeTCd TakXe MHEeHMe O TOM, 4TO Henb3s
€030aTb afeKBaTHYIO reOTEKTOHNYECKYIO TN-
noTesy unu obLLyI0 reosIorM4YecKytd TEOPUIO
3eMJ/i1 Ha OCHOBE JINLLIb KaKNX-N1MB0o 0TAENbHO
B3SITbIX FE0JIOMMYECKNX MPOLLECCOB, TAKMNX KaK:
1 — marmatnyeckas guddepeHunauns BHyT-
PEHHEero BeulecTBa 3emnn; 2 — nynbcauus
(nepmnoamnyeckoe paclvpeHne unm cxartme
BHYTPEHHMX Macc) 3emnu; 3 — KOHTPaKLMOH-
Hoe cxartue; 4 — pacTsxeHne 06ono4ek 3emnu;
5 — ABMXXEHME NOAKOPOBbIX TEYEHUI FTYOUHHBIX
Macc; 6 — y4eT nnulb CUN BpawaTelbHOro ABU-
XeHunst 3eMnm BOKPYr €e OCU 1 MHOTUX OpYrnX
TeKToHn4yecknx npoueccos. o mHeHuto B.T.
BoHpapyyka, BCe 3Tu cuibl (NpoLeccsl) oen-
CTBYIOT BCeraga BmecTte. [oaTomy 1 reonormye-
ckas Teopus 0 reoguHammnke 3emnu OoJkHa
ObITb 0600LLEeHHO0 [BoHaapuyk, 1961].

BaxHol cocTtaBnsowen cBoer Teopumn
«TeKkTooporeHuu» Bnagnmup [laBpunosuy
cunTan paspaboTaHHY UM CXEMY MeTaMop-
doreHHoro obpasoBaHNA MaTepnukos 3emnm
WA KOHTUHEHTaNbHOW 3eMHOW Kopbl. [o
paboT y4EHOr0 CYUTANOCh, YTO MaTepukm 06-
pasoBanmch B peadynbrate guddepeHumaumm
NEPBUYHbBIX MarmMaTuyeckmx MacC TrOPHbIX
nopop, ynstpaba3mTtoBOro CocTaBa — AyHUTOB,
nepuaooTUTOB, OJIMBUHUTOB, rabopo n np. MNoa,
OencTemeM rpasutaumun, nuksaunm, gudoe-
peHuMauum, oxnaxaeHus u opyrux npouec-
COB 3TN Macchl ynbTpabas3nToB NOCTENEHHO
nenunmce Ha 6onee nerkne (rpaHnTbl, FPaHo-
OnopunTbl) 1 6onee rpaBUTALMOHHO TSXErble
(9KnornThbl, AYHUTHLI, OIMBUHUTLI U ApP.) dpak-
umn. bonee nerkui, rpaHUTHbIA MaTepuan oo-
pa30BbIBa/l HA MiaHeTe CryCcTku, OCTPOBKM,
KOTOpbIE MaBanu ele Ha ropsyen nnaHeTe.
Kak 6onee nerkme oHW 3aHMMann Ha NoBEpPX-
HocTM 3emnu 60oJ1ee BLICOKUE TMNCOMETPUYE-
Cckne ypoBHM, 0O6pa3oBbLIBas ee MepBUYHbIN
penced.

BnepBble B MMPOBOI reoiorm4eckom nu-
Tepatype B.I. BoHpap4yk npencrtasun Ha-
y4yHoe 00OCHOBaHME W pan O0ObACHEHUs
NPUYMH TOro, NoYemMy Ha naowansx coBspe-
MEHHbIX OKEQHOB 3EMHasi KOpa COCTOUT npe-
MMYLLLECTBEHHO U3 FOPHbIX MOPOA, OCHOBHOIO
cocTaBa Tuna 6a3asibToB 1 Ha3bIBAETCS Okea-
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HNYECKOM, a Ha NnoLwwanax KOHTUHEHTOB B ee
COCTaB BXOASAT MOPOAbl MMaBHbIM 0Opa3om
rPaHUTOMOHOro cocTtaBa M Ha3biBaeTCs OHa
KOHTUHEHTaNbHOM 3eMHOn kKopoWn. [llepsagd
VIMeeT Ha3BaHne cuma, kotTopast obpaszoBaHa
OT OBYX MEPBbIX C/IOB XMUMUYECKNX INIEMEHTOB
CUITNLUMIA N MarHui, 4TO COCTaBMSIOT OCHOBY
€e MUHepanorum, BTopasi — cuaJsib, KOTopas
NPOMCXOANT OT NepBbiX ABYX OYKB CNOB CMsIn-
LN i @JIIOMVIHUY, YTO €CTb B I1aBHOM COCTaBe
KOHTUHEHTaIbHOWN KOpPbI.

M3 npuBeOeHHOro siCHO, 4TO OkeaHu4e-
CKWI TUMN KOPbl — 3TO OCTaTKM NEPBUYHOIO Be-
wecTsa 3eMnu, KOTOpble HE NPOLLUAY CTaaumn
nx guodepeHumaumm Ha 6osiee OCHOBHbIE U
6onee kucnble pasHoBugHocTn. Cneposa-
TeNbHO, Ha NA0WAANAX CYLLLECTBYIOLVX cenvac
MaTEPUKOB HaxoOATCH y4aCcTKM, KOTOPbIE UC-
nbiTasn MNPOLECCH PaBUTALMOHHO-JIMKBA-
LLMOHHOIO 1 0CaA04HO-METAMOPMOreHHOr o nx
paspeneHus. Takol siBnseTcs obLias cxema
06pas3oBaHNSA KOHTUHEHTANIbHOW, UNN «CUAaIU-
4eCcKoM», UNN TPaHUTONOHON, 3EMHOW KOPHbI,
KOTOpas, No npeacTaBleHNs M YHEeHOr0-TeKTO-
HUCTa, UMEET BTOPUYHYIO Npupoay.

TpeTun oCHOBONONArawLWwuin BbIBO, TEO-
pun «tekTtooporeHum» B.IL boHgapyyka cBo-
ONTCH K TOMY, YTO, Ha4YMHas C NO34HEro apxes,
T.e. CO BPEMEHU OXNaxaeHnsa nepeoHayalib-
HOro MarmMaTu4eckoro okeaHa oo yCroBui No-
SIBNIEHNS HA MOBEPXHOCTM 3eMn TBEPOON U
XPYNKOW 3€MHOV KOpbI, T.€. Ha4yasibHOW JINTO-
coepbl, Ha Hel CyLLEeCTBEHHO NU3MEHWITUCH Kak
bOPMBbI TEKTOHUHECKNX ABUXKEHWI, TAK 1 TUMbI
nedopmaumin 1 BHELLIHME BUAbI Fe0I0MMYEeCKMX
CTPYKTYP. O cepeamnHbl XX CT. B reOTEKTOHUNKE
npeobnaganv npeacTaBfeHNs 0 TOM, YTO OC-
HOBHOM TEKTOHMYECKON (OPMON CTPOEHUSA
3EeMHOM KOpbl ABJISSINCE ee CKnagyaTo-BOJIHO-
Bble ABWXXeHMS 1 gedpopmanmm B Buae 6ecnpe-
PbIBHbIX PSAo0B. Pa3pbiBHbIM aedopmMaumsam
3EeMHO KOpbl NpuaaBanoCcb BTOPOCTENEHHOE
3Ha4veHuve. Pasnombl NpeacTasnsaimcs B BUOE
VCKJTIOYUTENBbHO MENKMX TpewwyH. O Wwnpokom
pasBuTUK B nntocdepe 3eMnun KPynHENLLINX
rnyOUHHbBIX PA31OMOB-TPELLMH, Aa eLle C nna-
HEeTapHbIMK pasMepamu, Torga BooobLe ele
He OblJ10 Pa3roBOPOB.

CuunTanock, 4TO rMaBHbIMY cunamMmu B Gop-
MWUPOBAHUN CTPYKTYPbl 3eMnn SBASIOTCA
«BOJIHOBbIE», T.€. 3MelipOreHn4Yeckme oBnxe-
HUS. 3eMHas Kopa nNpu 3TOM COBepLUaeT npe-
VMYLLLECTBEHHO BePTUKaJIbHblE [OBUXEHUSA
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(onyckaeTcs u nogHUMaeTcs). Takve gsuxe-
HUSA MPOUCXOAAT B ABYX OCHOBHbIX popmax:
O4YeHb CBOOOAHLIX M LIMPOKO MOWAAHbIX
OMNYCKaHWM N NOOHATUN, KOTOPbIE Ha3bIBAKOTCH
3NenporeHN4eCKUMN TEKTOHNYECKUMU ABUXE-
HUSIMM (00Pa3yOLLMMU PABHUHBI U CYXOO0/bl),
1 04eHb ObICTPbIX N Y3KOPOPMHbIX OMyCKaHW
M NOAOHATUIM 3EMHOW KOPbl, KOTOPbIE Ha3bl-
BAOTCA OPOr€HUYECKUMU TEKTOHUYECKUMU
OBVXEHUAMU (TaKMMU, 4TO GOPMUPYIOT FOPHbIE
CcoopyxeHus1). NMpoTMB Takoro «HenoOJIHOLEH-
HOro» NOHUMaHMA MexaHN3Ma TEKTOHUYECKNX
OBUXEHUI 3eMHOoM kKopbl B.I. BoHpap4yk Bbi-
ctynun ewe B 1944 r. B ctaTtbe «feomopdono-
rnsa reocuHknmHanen» (M3s. AH CCCP. Cep.
reon. 1944. N2 1. C. 107-113). YueHbih TOrga
dakTnyeckm enepsble B ObiBLLeM CCCP acHo
M YETKO NOoCTaBu/ BOMPOC O COOTHOLUEHUU
CcKlaa4yaTo-naacTUYHbIX 1 Pa3pbIBHbIX Mexa-
HUYeCckux gedopmaumin 3eMHOM KOpPbI B pas-
NnYHble aTanbl dopmMmMpoBaHUsa nnTocdepbl
3emnu.

B.l. BoHaapyyk cuuTasn, 4To rybuHHbIE
pPasnoMbl UMEIOT MNAAHETAPHbIN XapakTep U UX
MOXHO Nnoapas3fensTb Ha pasfnomsl: 1 — pas-
nensioume WnTsl 1 BnaauHel; 2 — pa3aensto-
wye nnatdopmMbl U NOABUMXKHbIE 30HbI; 3 —
pasfensioLlme MaTepuKoBYO 1 OKEaHNYECKYIO
Kopy. B camocTosTenbHyto rpynny UM Bblge-
NIeHbl NAaHeTapHble PasfioMbl, CKPbIThbIE MOA,
BOZaMU OKeaHoB, 1 pudTbl, CONPOBOXZAOLME
NOABOAHbIE CPEeANHHbIE XPeDOThbl. JuHamunyec-
KYK CUCTEMY Pa3SIOMOB AnaroHaNbHOM CUCTe-
Mbl (CEBEPO-3anagHoro n cesepo-BOCTOYHOIO
HanpaBfieHN1) OH OOBACHAN BpaLLEHVNEM
3emnm BOKpYr CBOEN OCU 1N BO3HUKAKLMMM
NPV 3TOM MONSIPHBbIM CXaTUEM U 3KBaTOPUASb-
HbIM PACTAXEHUNEM.

B moHorpaduu 1946 r. «[eonormnyeckas
CTpyKTypa YkpaunHbl» B.I. BoHgapyyk, ncxoaos
N3 reosiormyeckoro CTPOEHUS Tepputopuun
YKpaunHbl, nokasdas, 4TO B COBPEMEHHOW €€ OC-
HOBE NIeXUT pa3fioMHO-610Kk0oBast, a He CKNaz-
4aTO-BOJIHOBAS CTPYKTYpPa KPUCTANINYECKOro
wapa nantocdepbl. Ocobo OTYHETAIMBO 3TO
BMOHO Ha npumepe [HenpoBCcKo-[oHeuKom
BnagvHel (OB), koTopylo cnenyeTr cymtatbh
obnacTbio, KOTopas orpaHunyeHa rnyookMmm
packonamu 1 nposanamm 3eMHon Kopsbl. C rny-
OUHHBbIMUK pa3nomamun OB cBsa3aHbl pe3kue
OMyCKaHWs ee KpaeBbIX YacTen, 0COOEHHOCTH
CTPYKTYPbl KakK OMyLIEHHOr0 APEBHErO KpU-
cTannmMyeckoro dyHagameHTa, Tak 1 ocagou-
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HOro Yyexna, a Takxke MnposiBlIeHNs pa3HO0b-
pasHbIX MO BELLECTBEHHOMY COCTaBYy U BO3-
pacTy MarmMaTM4eCcKnx nopoa.

Mpoesa pa3nomMHO-0/10KOBOro CTPOEHUs
3eMHoli kopsl B.I. BoHaapyyka Obina noareep-
XAeHa B nocnepyowme rogbl. B yactHocTm,
Oblla yCTaHOBJIEHA HE TOJIbKO Pa3noMHO-06110-
KOBO-CKkNlagyaTas CTPyKTypa YKPaMHCKOro
wuta n 4B, Ho 1 NnaHeTapHas ceTka ryouH-
HbIX pa3sioMoB nnuTocdepsbl. lNMpeacrasneHns o
pa3noMHO-6/10KOBOV TEKTOHMKE YKpauHbl B
nanbHenwem passmBanu MN.U. YebaHeHko,
W.A. Banabywesuy, B.b. Connory6, A.B. Heky-
HoB, M.B. YupsuHckasa, M.I1. banyxoBckui,
B.B. Tywko, A.3. Wwupokos, A.ll. Portan,
B.C. Nonos, K.®. TankuH, M.J1. JleBeHLITENH,
W.J1. Hukonbckuii, B.T. BenokoHb, N.A. Manaa-
HoBud, A.9. Papg3ueunn, H.H. LLIatanoB 1 MHO-
rue gpyrue reonoru.

BaxxHO NOAYEPKHYTb, YTO OCHOBHbIE NOJO-
XEHUSI CBOEN Teopum O eOMHOM npouecce
pa3BUTUA CTPYKTYpPbl U penbeda 3emnm
B.I. BoHOap4yyk 060CHOBLIBAN B Te4eHMe On-
TeNbHOro neproaa BpemMeHn. BmecTte ¢ Tem OH
cynTas, YTO ero Teopusi «TeKTOOpPOreHuu»
[BoHpapyyk, 1946; BoHpapyyk, 1961] He aB-
NSIeTCA 3aBEPLLEHHOIO re0JI0rMYECKOn Teopuei
3emnn. OHa, ckopee BCero, sIBASeTCs NUllb
obwum prnocodcknm 0606LLLEHMEM, THOCEO-
JIOrMYECKMM pPeLEenToM aNs TeX, KTo paboTaeT
Ha[ CO3JaHMEM HACTOSLLEN reosornm4eckon,
TOYHEee reoauHaMN4eCcKo KOHLEMNLUMN NiaHeThbI
3emnsq. MNepeas cTaTbs «Teopusa TekToopore-
HUK» Obina onybnukosaHa B.I. BoHoapyykowm B
MOCKOBCKOM XypHane «lMpupoga» B 1944 .
3artem nosBmMnanck MoHorpadum «Tektoopore-
HUs» (1946); «OcHoBbl TekTOOpOreHnn (1961);
«CTpykTypa 3eMHo Kopbl» (1962); «[AB1xXeHne
1 cTpykTypa TektoHocdepbl» (1970); «Ouepkmn
Mo PerrvoHanbHOM TeKTooporeHnn» (1972).

3Ha4ynTenbHOE MecToO B TBOPYECKOM Ha-
cnegun y4eHoro 3aHMMatoT paboTbl MO reoso-
M MECTOPOXOEHNIM MONE3HbIX NCKOMAEMBbIX,
o0LLEeN U pernoHanbHOM reonormm — «BHyT-
peHHee cTpoeHne 3emnu» (1957); «3emHas
Kopa, ee CTPYKTypa n passutue» (1959); «feo-
noruvs YkpauHbl» (1959); «CTpoeHne yetBep-
TUYHBIX OT/IOXEHWIA U NPOoONemMbl reosiornn
YeTBEPTUYHOro nepuoga YkpauHbl» (1961);
«[eonorna MecTopoXaeHnn NoEe3HbIX NCKO-
naembix» (1966); «ObpasoBaHMe N 3aKOHbI
pa3BuTMA 3eMHoM kopbl» (1975); «CTpoeHne
[Ha okeaHa» (1975).
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Bnaonmup MaBpmnoBuY akTUBHO NOMNyns-
pr3npoBan NnepeaoBble AOCTUXKEHNS reosorm-
4ecKkOM Hayku cpeau WMPOKNX Macc Nioaen.
OH yacTo BbICTYNAN C Aoknagamu, Hanucan
20 Hay4yHO-nonynspHbIX KHUE. Cpean Hux: «Mc-
TOpUS reonorMyeckoro passutma 3emnu»
(1941); «KpaeBuabl CoBeTckol YKpauHbi»
(1946); «MwuHepanbHble OoratctBa YCCP
(1948); «[eonormnyeckme NamMAaTHUKN YKPanHbI»
(1961); «Hepgpa 3emnu pogHon» (1961);
«[JBopubl Noa 3emnen» (1963); «feonormnsa ang
Bcex» (1970); «Obpas3oBaHMe MaTepUKOB»
(1972) n pp.

B nctopwuio reonornyeckomn Hayku B.I. BoH-
0apyyK BOLLEN KaKk HOBATOP, OCHOBOMOMOXHNK
HOBOr0 Hay4HOro HanpasfEHUS B FEOTEKTO-
HUKE, YYEHbIN C 3HUUKIONEANYECKUMN 3Ha-
HUAMW, NPEeKpPaCHbIM Negaror v y4nTesnb.

Ero noen npogonxkatT XUTb U B HACTOSA-
Lee BpeMsi. TEKTOOpPOreHnst — pa3nomMHo-6110-
KOBas TEKTOHMKA — TEKTOHO-MarmaTnyeckmne
aKTUBM3aUMM — CEeOAVMMEHTO- W NUToreHes
bOPMUPYIOT OCHOBY BHYTPEHHUX U BHELLHUX
obonoyek (6a3anbToBbIN, AMOPUTOBLIN, rpa-
HUTHbIN cnon) 3eMNn N MECTOPOXAEHMA NO-
JIe3HbIX NCKOMaeMbIX. BbiCka3daHHbIE Y4EHbIM
WAEN NO3BOJISIOT JTyyLle NOHATL MPOLECCHI Na-
TepanbHOW U BEPTUKASIBHON MUrpaLnm Bele-
CTBa 1 SHEPrum, TeKyLLEen U3 LLeHTpa NAaHeTh
K BEPXHUM 000n04kam 3emnn 1 obpasoBaHmne
BEepxHUx 0060so4eKk TekToHochepbl Kak pe-
3ynbTaT NPONCXOAALLMX U3 MYyOUH NPOLLECCOB
MuUrpaumm BewecTsa n aHepruv. OHu nponn-
BAIOT TAKXe CBET HA NPOLECChl HANPaBEHHO-
CTU U 9BOJIIOUMN OPraHMyYeckoro muvpa B
reosiorM4eckon nctopun (0T gokemopusa o
aHTponoreHa), B TOM 4uCNie U NOSIBNEHUE
Yenoseka Ha nnaHeTe 3emrns.

27 ¢espana 1993 r. Ha 88-m roay xu3Hu
akagemuk B.I. BoHaapyyk cKkoHYancs. 3akoH-
4USICA 3EMHOWN NYyTb OOHOIMO U3 KPYMHENLWNX
TEKTOHUCTOB Hallen nnaHeTbl. Heobxoanmo
NPU3HAaTb, YTO OH BHEC HEOLEHUMbIM BKI1AA, B
pa3sutue dyHOaMeHTallbHbIX HanpasJfieHnn
MUWPOBOW Fre0N0OrM4eckom Haykm. Ero sHumkno-
neamnyeckme 3HaHUS U OOCTUXKEHUS B 001aCTU
€CTEeCTBO3HAHMSA CTOJIb BENIMKU, YTO onpene-
NN COBPEMEHHBIN NPOrpPecc re0TEKTOHUKN.
BearpaHnyHasa nob60Bb K reonornu, aHTy3u-
asM 1M HeyTOMMUMOE TBOpYEecKoe Aep3aHue
Bnagnmupa laespunosmya noCTOsHHO BENW €ro
K OTKPbITUIO M CUHTE3Y 3aKOHOMEPHOCTEN reo-
TEKTOHUKWN, reoMmopdonormu, ctpaturpadun,
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NCTOPUN Pa3BUTUS W SBOOLUM MNAHETHI
3emnga. COCTOSIHME TEKTOHUYECKOW HaykWu,
OCTaBLUENCS Nocse ero yxona, 3Ha4muTesbHO
OT/IM4aeTcsa OT TOro, B KOTOPOM OH ee 3acTall.

B.I. BoHaapuyk 6bin He ToNbko Bennkum
YYEHbIM, PEKTOPOM, ANPEKTOPOM, HO 1 Henose-
KOM C 60/1bLLIOW OYKBbI. EMY Obl/I CBOMCTBEHHbI
VHTENIMFEHTHOCTb, AEMOKPaTUYHOCTb, He-
00ObIKHOBEHHAsA CKPOMHOCTb 11 OFPOMHOE JINY-
Hoe obasiHme. CBOO 3Hepruto, NPUPOXOEHHbIN
TanaHT U CNOCOOHOCTM OH OTAaN Hayke U
noasm. YyeHblin He ToNbKo onybankoBan opu-
rMHasbHbIE HAayYHble MOHOrpadum (28) n Ha-
y4uHble cTaTbu (0kono 300), HO 1 co3gan CBolo,
«GOHAapP4YyKOBCKYIO> LUKONY. MHOrne u3 co-
BPEMEHHbIX KOPUDEEB rE0NOrMYECKON HAYKM
MOFYT C FrOPAOCTbIO HA3bIBATbCHA €ro y4eHu-
Kamm. JocTaTto4yHo ckasaTb, YTO UM NOArOTOB-
neHo 50 oOKTOPOB 1 KaHaMAATOB Hayk. Cpeaun
yyeHnkoB B.[. BoHpapyyka — W3BECTHble
y4yeHble, akagemuku AH Ykpautbl U.M. HYeba-
HeHKOo 1 M.®. ToXMK, YNeHbI-KOPPECTOHAEHThI
B.6. Connory6 n A.M. MapuHny, npodeccopa,
OokTopa M kaHgupatbl Hayk A.B. Opywms,
N.K. 3amopwuin, N.J1. Cokonosckuii, M.®. Bek-
nvy, M.I. Bonkos, B.W. lanuukui, B.I1. MNanu-
eHko, WN.M. Pocnbiii, O.K. Kowwuk, O.C.
BopTHuk, O.N. Cnensak, B.A. PabeHko, A.4.
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Papsuvesunn, B.A. Pagsusun, N.A. MangaHo-
BuY, B.H. Lenkonnac, A.B. MaTtowko, A.B.
depnopwuiH, H.B. AbikaHb 1 ap.

Hactosawmm Yuntenem Bnagnmup laespu-
NI0BUY ObiN 1 AN MeHs. Ero aBTopuTeT, SHUMK-
fonegnyeckne 3HaHUa U apyauumsa okasanm
OrpoOMHOE BAUSIHME HA GOPMUPOBAHME MOETFO
Hay4YHOro MMPOBO33peHus. byayun 3aBenyio-
wmm otaoenom reotektoHnkn MMFH AH YCCP, B
KOTOPOM 1 Obis1 B acnnpaHType 1 3atem pabo-
Tan, OH He yKasblBas MHE Kak 1 4To genatb. Ero
MOMOLLIb MPOUCXOANNA B TAKTUYHbIX COBETAX U
Hay4YHO-OpPraHnU3aLUnOHHbIX MOMeHTax. Cmelo
yTBepxaaTb: TO, 4To caenan B.IL boHpapuyk
ONnsi MeHs1, Obl10 He paay KOPbICTU, OH caenan
aT0 paaun ee Bennyectra Hayku.

>KnsHb 1 TBOpPYECTBO akagemuka Bnaon-
Mupa laBpunosmya boHpapyyka nponuTaHo
NoOOBbIO K OTEYECTBY, Fre0TEKTOHNKE, FreOMOp-
donormmn n reonorum B LLENIOM 1, HECOMHEHHO,
ABNAOTCA 00pa3LOM Kak A/ Y4EHUKOB, Tak U
OyayLUMX NOKONEeHW. [Ans HeECKONbKMX NoKose-
HUI re0NIoroB-TEKTOHNUCTOB, Nre0JIOr0B-ChEM-
wnKoB, reomopdonoros, crpaturpados,
ManeoHTON0roB, «<4eTBEPTUHHMKOB» YKPaMHbI
1N 3apybexHblX cTpaH OH Obln NYyTEBOAHOMN
3BE3401 U BOOXHOBEHHbIM Y4UTENEM.

3. Bonoanmup TMaBpunosuy boHpapyyk: Bue-
HWIA, Negaror, rpoMagcbknin gisd, noguHa. Kuis:
I'H HAH Ykpainu, 2005. 194 c.

Bondarchuk Volodymyr Hryhorovych: scientist,
educator, community leader, person. Kyiv: IGN NAN
Ukraine, 2005, 194 p. (in Russian).
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10.02. 2015
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NAMATU BbIAAIOLLETOCS TEKTOHUCTA
AKAAEMUKA UBAHA UABMYA YEBAHEHKO

(K 90-nemuro co ousa posricoenus)

H.H. WWaTanos

Bcsa HayyHaa OeaTeNbHOCTb M3BECTHOMO
Y4EHOr0-TEKTOHUCTA, AOKTOPa reosioro-MmHe-
panormn4eckmx Hayk, npogeccopa, akagemMmka
HAH YkpauHbl, 3aCny>XeHHOro AeaTens Hayku
1 TeXHUKM YKpaunHbl, naypeata locynapCTBeH-
HOW nNpemMun YKpanHbel B 001aCTU HAyKn U Tex-
HUKn U.U. YebaHeHko cBsA3aHa ¢ IHCTUTYTOM
reonorvyeckmx Hayk (UIM'H)
HAH YKpauHbl, rge oH npoLuesn
nyTb OT acnupaHTa Ao 3ame-
CcTUTENa aOupekTopa no Ha-
y4HoOW paboTe.

N.N. YebaHeHKkO poauncs
31 mapTa 1925 . B OKpecTHO-
ctax r. Hukonaes. Tam Xxe Oo
BOWMHbI 3aKOH4YWUJT CPEAHIOI0
wkony. Cpasy nocre ocBo60x-
noeHna Hukonaesa OT HEMEL-
KMX 3axBaTyMkoB 19-neTHUM
IOHOLLEN B COCTaBE COBETCKMX
BOWCK OH NMpUHMMan ydacTtue B
BOEHHbIX AeNCTBUSAX Npu Gop-
cupoBaHuu p. HecTtp, B Accko-KumnHeBckom
onepauumn, oceoboxaeHnn PymbiH1uM n bonra-
puUn OT HEMELKOW OKKyMnaLuuu.,

Mocne nemobunmzaunm ns psaos CoBeT-
ckon Apmun ¢ 1948 no 1953 r. .. Yeba-
HEHKO — CTYAEHT reosiornyeckoro dpakynsreta
Opecckoro rocyaapcTBeEHHOr0 yHMBEPCUTETA
M. MeyHnkoBa. TpyOooBylO AeATESIbHOCTb
MHXEHepoM-reosioromM OH Havan B Bopown-
JIOBrpagCckoM ropHOM OKpyre, rae noayymn
xopowme Mnpon3BOACTBEHHbLIE HaBbIKM W
3aKanky.

C 1955 . MlBaH Mnbny cBA3bIBAET CBOIO
XXM3Hb C HAYKOM: yUMTCA B acnupaHType npu
UIMH AH YkpaunHbl o cneuyanbHOCTH «[eoTek-
TOHMKa». Hay4yHbIM pykoBOoguTENEM ero Obin
Ha3HAYEeH TreHNasbHbIA YYEHbIN-TEKTOHUCT,
anpektop NMH AH YCCP, akagemunk Bnagnmump
laBpunosny BoHpap4yk.

© H.H. WaTtanos, 2015
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B 1958 r. .U. HebaHeHko ycneLuHo 3aLum-
TN KaHOMOATCKYKD OUCCEepTauuio Ha Temy
«TekToHMKa JInCMYyaHCKOro nogHAaATUA ce-
BEpPO-3anagHom okpanHbl JJOHELKOro Kpsixa».
CnepnyeT NoAYepPKHYTb, YTO CTPYKTYPHO-NTUTO-
JIOrM4eckmne KapTbl KAMEHHOYIOJIbHbIX OCa[KOB
Jlncmnuaxckoro n ppyrux panoHos JloH6acca,
NOArOTOB/IEHHbIE UM B TO Bpe-
Msl, moka3anu, Y4To KynoJibHble
CKNaaKn UMEKT KOHCEAVMEH-
TALMOHHOE MPOVXOXAeHWEe. ITO
OMPOBEPITIO yXe CYLLEeCTBYIO-
e npencTaBneHns o nocrce-
OMMEHTALMOHHOM  XapakTepe
CTPYKTYP JOHELIKOrO CUHKIINMHO-
pug. lNocne ycnewHom 3awmThbl
auccepraumu Ha agsa roga Ye-
©GaHeHKo 6bl1 KOMaHAMPOBAH Ha
paboTty B Yexocnosakuto, roe B
paHre rMaBHOro MHXEHepPa 9KC-
negvLMm NPOBOAMI MOUCKOBbIE
paboTbl Ha ypaH.

C okTa6ps 1960 r. n oo KoHUa Xn3Hn NBaH
Mnbny YebaHeHko Tpyauncs B UTH HAH Ykpa-
MHbl. 30eCb OH MNpoLen NyTb OT MAAALWEro
HAY4YHOro COTPYAHMKA A0 3aBeAyoLLero otae-
JIOM reoTEKTOHUKM U NepBOro 3aMmecTuTens
ouvpektopa MIHCcTuTyTa, a no3gHee — COBET-
HUKa aupekuum MHCTUTYTa No Hay4HbIM BO-
npocam.

B ntoHe 1974 r. N.1. YebGaHeHKo ycneLwHo
3alnTA OKTOPCKYIO AMCCEPTaLUMIO Ha TEMY
«PervoHanbHble pa3nomMbl YKpanHbl, 3aKOHO-
MEPHOCTU NX pa3MeLLLEHUS N 3HaYeHne ang
MOMCKOB MECTOPOXAEHN MONE3HbIX UCKOMae-
MbIx». MiccnepoBaHmsa  guccepTaHTa 3Havm-
TENbHO Pa3BUAY NAeun 1 NPOLAOIXUAN HAYYHbIE
paspaboTkun akagemuka B.I. BoHpgapyyka no
pPa3noMHO-610KOBOI TEKTOHUKE YKpauHbl U
npunerawowmx Tepputopuin. B 1979 r. VieaH
Nnbuy 6bin n36paH 41eHOM-KOPPECMNOHAEH-

133



TOoM, a B 1982 . — akagemmkom HaumoHanbHOM
akagemMumm Hayk YKpauHbl N0 crneyuanbHOCTH
«[eonoruvs».

Akapemunk W.N. YebaHeHko obGnapan
LUIMPOKMM KPYro30pPOM U SIBASNICS PA3HOCTO-
pOHHMM reonorom. m onybnnkosaHo 14 mo-
Horpaduii u okono 200 Hay4YHbIX PaboT.

Kak reonor-tTekTOHUCT OH cTan LWMPOKO
n3BecTteH B 6biBleM CCCP n 3a pybexom
nocne onybaMKoBaHUS UM CeEpPUM MOHOrpa-
dwin No Bonpocam pas3nomMHO-0JI0KOBOM Tek-
TOHUKWM U NAAQHETapPHbIX AedpopMannin 3eMHOMN
Kopbl: «OCHOBHbIE 3aKOHOMEPHOCTU Pa3noM-
HOW TEKTOHNKU 3eMHOWM KOpbl» (1963 r.); «[Mpo-
f6nema cknagyaTbiX MOSICOB 3EMHOI KOpbl B
cBeTe BJIOKOBOW TEKTOHUKM» (1964 1.); «Pa3s-
NIOMHasi TekToHMKa YkpauHbl» (1966 r.); «Pas-
nombl 3emnu» (1969 r.); «TeopeTundeckme
acneKkTbl TEKTOHMYECKOW AENMMOCTU 3EMHON
Kopbl» (1977 1.).

HeobxoauMocTb nccnenoBaHms pa3noMoB
Oblna Bbi3BaHa TeM, YTO dyHOAMeEHTasbHas
Hay4yHasa Teopus «TeKkTooporeHua» (1946 r.)
B.l. BoHpap4yka yTBepxaana orpoMHyto pac-
NMPOCTPaHEHHOCTb B 3€MHO KOpPEe OOHOBpe-
MEHHO CO cKkiaa4aTbiMU TEKTOHUYECKUMU
nedpopmaumaMn Takxke M paspbiBHbIX. [pu
3TOM CUYMTAJIOCh, YTO Pa3/IOMbl pacnpocTpa-
HeHbl B InTOochEpE NnaHeTbl HE TONbKO B BUOE
Tak Ha3blBaEMbIX TPELLUMH OTAENbHOCTU, T.€.
MEeKUX TPELLMH, HO U B BUAE KPYMHbIX Perno-
HaslbHbIX Pa3/JIOMOB, KOTOPbIE HA MYyOUHY 1
MO MOBEPXHOCTU MPOCTUPAIOTCH Ha 3Ha4U-
TeNbHble paccTosiHUSA. Kpome Toro, nHTepec K
M3Yy4YEHUNIO Pa3/IOMOB BbI3bIBANIO TO 06CTOSN-
TENbCTBO, YTO CYLLLECTBOBABLLME HA TO BPEMS
B re0TEeKTOHUKE NPEeACTaBAEHMS NO CYLLECTBY
oTpuLANM LWNPOKOE Hanyne KpPyrHbIX pas-
JIOMHbIX CTPYKTYp B nuTocdepe niaaHeTh
3emns.

NMpoBeneHHble MiBaHOM Nnbnyem mnccne-
[OBaHNS HE TONbKO BnecTswe NOATBEPANIN
reHnanbHbIe NAEN OCHOBOMOMOXHMKA «TEKTO-
OpOreHnn», HO N YAUBUAM Kak TBOpLA, Tak 1
BAOXHOBEHHOrO nUcnonHuTens. Bo-nepBbix,
0OKasanocChb, YTO 3eMHas Kopa NOBCEMECTHO
OyKBaJIbHO «MNOpPe3aHa» MMraHTCKUMM Pasno-
MaMU-TPELLMHAMK, pa3Mepbl KOTOPbIX O0-
CTUraldT MHOIMMX COTEH U Jaxe Tbicay
KMNomMeTpoB. Bo-BTOpbIX, NNaHeTapHble pas-
oMbl 3eMnn UMEKT NPeuMyLLECTBEHHO
npsMonunHerinyto gopmy. Co3paBanoch Bne-
yaTneHue, 4To Kakasa-To Benmkas cuna «nope-
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3ana» 3eMHYI0 KOpY MNOA, NINHENKY. B-TpeTbux,
0KazanocCh, YTO MiaHeTapHble pasnoMbl-Tpe-
LWVHbI PacrnpocTpaHeHbl B nutocdhepe He
XaO0TMYHO, @ CTPOro 3aKOHOMepPHO, 0bpasys
HECKO/IbKO MNpeobnafatolmnx HanpaBieHun.
MaBHbIMM Cpean HUX ABNSAIOTCS YeTbipe: ABa
TakK HasblBaeMbIx aMaroHasibHbIX HanpasieHus
(ceBepo-3anafgHOro 1M CEBEPO-BOCTOYHOMO
NPOCTUPaHUS) 1 ABa OPTOroHasIbHbIX (Cybme-
PUAMOHANbHBIE U CYOLUIMPOTHLIE). Kpome aTmnx
OCHOBHbIX HanpasAeHU, MeXAy HUMU Bblae-
NFI0TCA €elle 4YeTbipe CUCTEMbI, KOTOpble
NPOSIBNSAIOTCS 3HAYNTENIbHO MeHbLue. B-yeT-
BEPTbIX, OOHAPYXMNIOCb, YTO MiaHeTapHble
pasnombl NIMTOCHEPLI HALLEN NaHeTbl pasMe-
LLAOTCHA CTPOr0 CUMMETPUYHO OTHOCUTESNIBHO
NMHWI reorpaduyecknx WupoT u Mmepmnana-
HOB, T.€. OTHOCUTEJNIbHO MOJIOXEHUS OCU Bpa-
LWaTeNbHOro ABMXeHUa 3emnn. OTOT dakT
no3sonun N.N. YebaHeHKO coenaTtb BbIBOA,
KOTOpbIA Obln  NpPenonpeneneH Teopuei
TEKTOOPOreHnun, 0 TOM, YTO CUJIbl POTALNOH-
HON AMHAMUKU 3eMnu akTUBHO BAMSIOT Ha
reoMeTpumio U pasMelleHne B 3eMHON Kope
MEXaHNYECKNX HANPSXKEHNIA U BbI3BAHHBIX MU
TEKTOHNYECKNX aedopmaumii.

BbloeneHHble yyeHbIM B MacliTabe 3emnu
[0Ba rMaBHbIX HANPaBleHUs NaHeTapHbIX My-
OUHHbIX pa3nomos (a3nmyTbl 305-310 1 35-40°)
NoATBEPXAEHbI NabOpPaTOPHLEIMU MOLENSAMN,
nokasasLUMMW, 4TO MOL BO3OENCTBMEM pOTa-
LIMOHHbIX HAMPS>KEHNIA BOSHMKAIOT BE CUCTEMbI
pPasnomMoB, OPUEHTUPOBAHHBLIX MO a3nMyTam
40-45 n 315-320°.

Kpome mexaHnyecknx opobneHuii n pac-
TUPAHUI NPENMYLLLECTBEHHO B LLEHTPasbHbIX
YacTaX 30H MJIAHETApPHbIX Pas3sioOMOB, MPO-
NCXOOSAT MHTEHCUBHbIE DU3UKO-XUMUYECKNE
NPOLECChI, KOTOPbIE B FE0N0rMn Ha3bIBAKOTCS
npowleccaMmn ruapoTepmManbHON 1 Opyron
dnonagHON AeaTenbHOCTU (MOTOKM FOPSYNX U
XONOAHbIX BOA), MOOHATUNA U3 rNyouH 3emnn
pa3HoobpasHbIX ra3oB, ropsaynx GanaLos un
MarmMaTn4eCcKrx Macc, KOTOpbIe Pa3orpeTsl 40
TemnepaTtyp cebilie 1000°C. o MHEeHUIOo yye-
HOro, 30Hbl NJAHETAPHbIX PA3/IOMOB 3E€MHOM
KOpPbl — 3TO rMraHTCkme «apIMapun», 4epes Ko-
TOpble Halla nnaHeTa 3emMnga «aplilunT». Bme-
CTe C rasamu, pasnumyHbiMun dawougamm m
MarmaMmn u3 rmybuH Hawen naaHeTbl Mo
30HaM pPas3/IoOMOB BbIXOAAT pPa3HOOOpasHbie
XUMUYECKNE 3NIEMEHTLI, KOTOPbIE, OXNTaXaa-
SCb, KOHOEHCUPYACb U COEOVHASACh MexXay
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coboli n ¢ BMeWawLWwmMMn ropHbeiM1U Nopo-
hamu, obpasyloT pyaHble U HedTerasosble
MECTOPOXOEHMS.

CoctaBneHHble WN.N. YebBaHeHKO KapThbl
pasmMeLleHns KPynHenLwmx paspbiBHbIX Oe-
dopmMauun — 30H Pa3nNoOMOB Ha NAOLWAOAX
BCEX KOHTMHEHTOB (EBponbl, A3nn, Abpukun,
CeBepHon n lOxHom AMepuku, ABCcTpanuu), a
Takke okeaHoB (Tuxoro, ATnaHTnyeckoro, NH-
ONNCKOro n APKTUHECKOro) — NO3BOSIUIN eMY
NOCTPOUTb 1 OOLLYIO KapTy Pas3fiOMHbIX 30H
AN BCero 3eMHOro wapa. 9Tm kapTbl Ha-
rNsioHO NoKa3asnu, YTO NaHeTapHbIE PA3/IOMbI
3EeMHOI KOpbl UMEIOT BUA, ObLLENIaHeTapHOM
CeTKM, KOTopas 3aKOHOMEPHO MOKPbIBAET BCIO
noBepxHOCTb 3emnn. CpaBHUTENbHbIN aHaN3
CEeTKM Pa3fIoMOB HalLeW NiaaHeTbl CO CTPYKTYP-
HbIMU IMHUSMUW Ha MOBEPXHOCTAX OAMXKAALLNX
K HaMm nnaHeT — JlyHbl 1 Mapca, nokasan mnx
3HaYNTENbHbIE COBMAAEHUS, OCOOEHHO OTHO-
CUTENbHO Tak Ha3blBaeMbIX KaHasiOB Ha MNo-
BEpxXHOCTM Mapca. [na ocywecTBneHus
Takoro CpaBHEHUS MOBEPXHOCTEN 3emnu,
Mapca u JlyHbl .. HeGaHeHKO Obinn Ncrosb-
30BaHbl MMEOLWNECH B TO BPEMS HAy4Hble
paboThl A.B. Xabakosa npo Jlyny, M. Kattep-
denbga npo Mapc.

Yka3aHHble BbilLe MOHOrpadum MMenn Ho-
BATOPCKUIM xapakTep, Ux NosiBNEHME Cbirpano
OO0/bLUYIO POJib B FE0NIONMYECKON HAayKe U Bbl-
3Basio OrpomMHble auckyccun. MoxHo onpeae-
JIEHHO CKa3aTb, YTO YYEHbIN CTOSN Y UCTOKOB
HOBOIO HanNpaBfeHUs! B re0TEKTOHMKe. MHormne
reonorn B 6ObiBemM CCCP n 3a ero npe-
[enamu BCTpeTunn MoHorpadum ¢ BOOAyLLEB-
neHnemMm n npusHaHnem. OpgHako OT psja
KPYMHbIX TEKTOHWUCTOB CTpaHbl MPO3ByYasnu
oTpuLaTenbHble OT3bIBbI. [1peacTaBneHHble B
MOHorpadusax pesynbtaTbl 6bIIN HACTONLKO
HEeOXWAaHHbIMU, YTO AaXe KPYMHbIE reonorn-
TEKTOHUCTbI ObiBlWero CCCP 1 mupa He xo-
TE BEPUTDL B CYLLLECTBOBAHME B 3€MHOM KOpe
MMraHTCKMX TPELLMH MiIaHeTapHbIX Pa3/IOMOB,
UX MPENMYLLLECTBEHHO JIMHENHblIE GOPMbl U
3aKOHOMepHOe reoMeTpuyecKkoe pasmelle-
HMe ax 0o obpas3oBaHMs obLLenaHeTapHoOM’
ceTkn. ABTopa moHorpaduim .M. HYebaHeHko
HekoTopble BeayLme B 6biBlem CCCP TekTo-
HUCTbI TOFO BPEMEHW CPaBHUAN C «ANMCON 13
CTpaHbl Yyaec». N nniib yecnexm «KOCMUYeCKom
reosorMn» No3gHee NOATBEPAVIN NPaBUSIb-
HOCTb TEOPETUYECKUX NOCTPOoeHunr N.N. Heba-
HEHKO.
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B yacTHOCTM, CHUMKKM N3 KOCMOCa, NOoJy-
YeHHble ¢ neTaTenbHblx annapaTtos B CLLUA n
CCCP, Onectdawe noaTBepaunv Hay4Hble
noen B.l. BoHpgapyyka u N.N. YebaHeHkKo.
CHMMKM CBMAETENLCTBOBAIN O TOM, YTO Ha
3emne MMEeKTCH naaHeTapHble PasnoMbl U
TPELLMHBbI LLUMPUHOM OO0 COTEH N NMPOTAXEH-
HOCTbIO A0 ThICSY KMJIOMETPOB, a B MyOuHy
OHM OMyCKaloTCsi HA COTHU KNJIOMETPOoB, obpa-
3ys1 CETKY NiaHeTapHbIX Pa3noMoB 3emim op-
TOrOHasNbLHOWM 1 AnaroHanbHOM OPUEHTUPOBKN.
Takum 00Opas3om, CHUMKM M3 KOCMOCA MOoJ-
HOCTbIO NOATBEPOVIN UCCNE0BAHNS YKPANH-
cKkoro y4eHoro-reonora W.N. YebaHeHko,
N3N0XEHHbIE B ABYX MEPBbIX MOHOrpadusx.
Opyrumn cnoBaMmun, KOCMOCHUMKW MOATBEP-
ONNn «pas3pe3aHHOCTb» 3€MHOW KOPbI FMUraHT-
CKUMU JIMHEHBbIMU PasfioMaMu YKa3aHHbIX
BbILLE OPMEHTMPOBOK. OTO ObI1 TpUyMd naen
y4yeHoro. Ha ocHOBaHUM N3y4eHUs CHUMKOB
CTano 04eBUAHO, 4TO MccnenosaHus MBaHa
Mnbuya B TO BpeMS COCOBCTBOBAIMN Pa3Bu-
TUIO HOBOIrO HanpPaB/EHUSI B TEKTOHNYECKOM
HayKe — Yy4yeHusa O MraHeTapHbIX pasnomax
3eman u gpyrux nnaHeT ConHEYHOM CUCTEMBI,
Hanpumep Mapca u gp.

CnepnyeT Takxke OCTAHOBUTbLCS HA OYeHb
BaXkHOM paboTte N.N. YebaHeHko «PasnomHas
TEKTOHMKa YkpauHbl» (1966 r.), Tak Kak UMEHHO
B Hel 3a50XeHbl OCHOBbl HOBOW METOAMKU
MOVCKOB MECTOPOXAEHNI HeEDTU 1 ra3a ¢ no-
31U Pa3IOMHO-6/10KOBOM TEKTOHMKU N KOH-
LenuMm HeopraHM4eCKoro MnPOUCXOXAEHUS
HedTU. B MOHOrpadun y4yeHblin NnpneBoanT 40-
Kas3aTenbCTBa MyObMHHOrro (HEOPraHNY4eCcKoro)
NPOUNCXOXAEHNA HEPTU N CBSA3b MEeCTOpOoXae-
HUI ¢ MYOVHHBIMK padnioMamun. Kak n3eecTt-
HO, TEOPUHA HEOPraHMYECKOro NPOUCXOXOEHUS
HedTn passmBanacb B UH HAH YkpawHbl
B.5. lMopdupbesbiM, B.A. KpatoLKnHbIM,
B.I. Kno4yko v akTMBHO nogaepxmeanach npe-
3unageHToM HAH YkpaunHebl B.E. [laToHOM.

B MoHorpadun npmuBeneHa kapta pasme-
weHns HedTera3oBbIX MECTOPOXAEHU Ha
Tepputopun YKpamHbl Ha ¢dOHe KapTbl ee
pPEernoHanbHbIX MMYOUHHbBIX PA310MOB. TakMm
obpasom, npobnema B3aMMOCBA3N MECTO-
poXaeHn HedTU 1 rasa c passioMamMu yxe rne-
pewna M3 crtagum Teopun 1 OUCKYCCuUU 00
npakTuyeckmnx Oen v nporHo3os. B nepuon
1960-1980 rr. B UTH AH YCCP 6bina nogro-
TOBJIEHA CEPMUS HAYYHbIX PEKOMEeHAAUMn no
nomnckam HedTAHbIX MECTOPOXAEHUIA B 30HAX
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rnyOUHHBIX Pa3/I0MOB 3€MHOW KOPbl HA TEpPU-
TOopun YKpaunHbl. Ha nx ocHoBe yxe B 1980-
1989 rr. Ha nnowansax CeBepHoro 6GopTa
JHenpoBcko-[JOHEeLKOM BNagyiHbl, KOTOPbIE C
TOYKM 3PEHUS OPraHNYEeCKON TEOPUN cHUTA-
nmnck abcontoTHO BecnepcnekTUBHLIMK, Oblnn
OTKPbITbl NPOMBILAEHHbIE MECTOPOXAEHMUSA
HedTn 1 rasa. [nga npeactaBUTeNen opranm-
4YECKOro NMPOUCXOXAEHUA HedTM ITOT akT
okasasica HEOXXNAAHHbIM.

MnoaoTBOPHLI ObINKM TAKXe UCcneaoBaHus
N.N. YebaHeHKO no npobnemMe B3aMMOCBA3U
3eMJIeTPACEHUN C rMyBMHHbIMK pPas3noMaMu.
Y4yeHblh nogyepkmealn, YTo 30Hbl MaHETaPHbIX
pasnomMoB nutocdhepbl 3eMNM UMEIOT He
TONbKO 3HAYUTENBbHYIO OANHY (COTHU UAW Thbi-
CS4YM KNJIOMETPOB), HO U HA COTHU KMITOMETPOB
OnycKalTCcs B Heapa Haller nnaHeTsl. M3yye-
HMEe MexaHn3ma OeNCTBUS 3EMINETPSCEHNIN U
BHYTPEHHEero CTPOEeHNs 30H yONHHbIX pa3no-
MOB NoKasasio, 4TO Mo passioMam NPOUCXoauT
paspsiaka  MexaHMYecKMX HanpsikeHuin B
dopmMe CpaBHUTENIBHO MENKMX Pa3pblBHbIX Ha-
PYLIEHU, a He B3PbIBOB, KakK CYMUTaNOCb
paHee. MMMNOUEHTPbLI KPYMHENLLNX 3eMEeTPA-
CeHM 3apnKCNPOBaHbI re0pU3nKaMm Ha ry-
6uHax 700-800 km 1 6onblle. OTO O3HAYaeT,
4YTO oYarm 3eMNeTPACEeHNn CBSA3aHbl C TPELLW-
HaMM MNNaHeTapHbIX Pas3noOMOB Halen nna-
HETbI.

ONUUEHTPbLI  MYOOKMX 3eMNeTpsiceHnn
ObININ BbIHECEHbI YYEHbIM Ha KapThl Pa3/iOMOB.
Okasanochb, 4TO 3NUUEHTPLI B 6ONbLUMHCTBE
CnyyaeB NonagarT HENOCPEACTBEHHO HA 30HbI
naaHeTapHbIX WAN PEernmoHanbHbiX Pas3fioMOB
unn pasmewatotca B6m3n Hux. Cnepmosa-
TeNbHO, yCTaHOBNEHME B3aMMOCBA3M 3eMie-
TPACEHUIM C 30HaMM NNIaHETaPHbIX Pa3sIOMOB,
KPOME Hay4HOro, MMeeT BaXHOe npakTuye-
CKoe 3Ha4yeHue. Ha ocHOBe KapTbl pa3fomMoB
MOXHO paspabaTbiBaTb HOBbIE METOANKMN MPO-
rHO3MPOBAHUS CENCMMNYECKON aKTUBHOCTU TEX
UM nHbIX Tepputopun 3emnun. CTaHOBUTCSA
TakXe NOHATHbLIM, YTO KapTUPOBAHUE «CENC-
MOTEeHHbIX» 30H TNyOUHHbIX Pa3sIoOMOB Npena-
CTaBNSeT BaXXHbI NPaKTUYECKUN MHTEPEC AN
3eMIsH.

B MoHorpadum «Mpobnembl cknagyatbix
NMOSICOB 3EMHOW KOpbl B CBETE OJIOKOBOMN TeK-
ToHukn» (1975 r.) iBaH Unbuy paccmoTtpen
pa3mMelleHme NaaHeTapHbIX CKNaadvaThbiX reo-
JIOrnM4yeckmx cTpykTyp. M coctaBneHsbl Takxke
KapTbl rE0N0OrMY4ECKMX CTPYKTYP AN pasniny-
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HbIX PErMIOHOB, NOKa3aHa BaXHas POJib «KeCT-
KNX», O4EeHb KOHCOJINANPOBAHHbIX OGJIOKOB U
«MSIFKUX», T.€. MEHEe KOHCONMMANPOBAHHbIX U
6onee NOABUMXHBIX (FEOCUHKAHANN, pudTO-
reHbl) y4acTKkoB 3emMiun, a Takke UX MOoCTo-
AHHas «bopbba» Mexnay coboli, koTopas
MPUBOAUT K POCTY NIatdOPMEHHbIX KOHCONN-
ONPOBAHHbIX Y4aCTKOB 3€MHOM KOpbl. ABTOP
MOHOrpadun cumTan, 4To 60bLLMHCTBO pUd-
TOFEHHbIX N FEOCUHKJIMHAMbHBLIX NPOrMboB
VIMEET NepBMYHOE npoucxoxaeHue. Mx sano-
XEHWE NPOUCXOANIIO MEXAY «KECTKMMMU» B110-
KamMmn. ITN y4aCTKM BbITHYTbIX CKJlagyaTbliX
MOSICOB TEMEPb MOXHO NPEACTAaBUTb Kak NPo-
cToe obnekaHne UMW BHELUHUX KOHTYPOB
«©KEeCTKMX» merabnokoB 3emnu.

Kpome npeacTaBfieHHbIX BbIE JINYHbIX
MOHorpadui, MeaHom Unbnyom YebaHeHKO B
COABTOPCTBE MO KOHKPETHbIM pPErvioHam
onybnMKoBaHbl crnefyowmne MOHorpadun:
«CTpoeHune n atanbl pa3Bmutus HeENPOBCKO-
HoHbacckoro poBooOpa3Horo nporubdar»
(1979r.); «BaKOHOMEPHOCTW Pa3BUTUSA PErno-
HaNbHOM TEKTOHMKN YKpaunHbl» (1983 r.); «bno-
KoBasi TekToHuka BonbiHO-TMogonun» (1985
r.); «TektoHuka CeBepHoro MNMpuyepHOMOpPbs»
(1988 r.); «leoTtekToHMKa BonbiHo-IMogonnn»
(1990 r.); «bnokoBas TekTOHMUKA KpMUCTaNan4ye-
ckoro ¢yHpameHTa [JdenpoBcko-LoHeuKkoro
asnakoreHa» (1991 r.). MHorne nu3 HMx NOCBs-
LLEeHbl TeopeTuyeckum npobnemam pas-
JIOMHO-0JIOKOBOrO  CTpoeHuss  nutocdepsbl
YKpanHbl 1 ee pas3BUTUS B reOMCTOPUYECKOM
acnekTe.

MNepy N.N. HebaHeHKO NPUHAANEXUT TakxKe
Cepust BaXHbIX, Ha HaLl B3NS4, Hay4YHbIX CTa-
Ten, onybnNKOBaHHbIX B «[€010rM4ecKoM Xyp-
Hane» N2 2-5 3a 1985 . CtaTtbn NOCBALLEHbI
TeopeTnyeckum npobsiemMaM COBPEMEHHOM
reoTekToHmkn. OTKpbIBas AUCKYCCUIO Mo BO-
npocam Teopun U MeETOAO0NOrMN reonornye-
CKOW Hayku, UX aBTOpP YETKO YKa3blBAET, YTO
y>X€ A,OCTOBEPHO M3BECTHO O CTPOEHUN, ANHA-
MUKE 1 pa3BUTUN 3EMNN U €€ KOPbI, 2 YTO eLLe
CMOPHO M JOCTAaTOYHO HE U3YYEHO M KaKOBbI
YCNOBUS AN NPEOAOSIEHNS TeOPEeTUHECKNX
pasHornacui B COBPEMEHHOM re0TEKTOHUKE.

He mMeHee BaxHbl ero paboTbl, NOCBS-
LLEHHbIE TEOPETUYECKUM U MPaKTUYECKUM
060CHOBAHUSM CBSA3N HEDTSAHbLIX U Fra30BbIX
MECTOPOXAEHWUI C 30HAMM rMYOUHHbIX Pa3no-
MOB 3€MHOI KOPbl, ONyONINKOBAHHbIE MPenmy-
wecTtBeHHO nocne 1990-x ropos: «[loncku
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YyrneBoaopoaoB B KPUCTANIMYECKMX NOPOAAX
dyHoameHTa» (1980r.); «[Mpobnembl HepTEra-
30HOCHOCTU KpUCTananyeckux nopon pyHaa-
MeHTa [HenpoBcko-[oHeukor BhnaauHbl»
(1991 r.); <HedTerasosbii noTeEHUMAN CEBEPO-
3anagHoro wenbda YepHoro mops» (1995 r.);
«HedTerasoHOCHbIV NOTeHUMan akeaTopumn
YepHoro n AsoBckoro mopen» (1995 r.);
«HedTerasoBbli NOTEHUMAN KEPYEHCKO-TA-
MaHCKOro wenbdpa HepHoOro Mops, KOHTUHEH-
TaJIbHOroO CKJIOHa 1 rMy00OKOBOAHOM BNaaMHbl
YepHoro mops» (1996 r.); «HedTerasosnbii
noTeHuman cesepHoro 6oprta HenpoBCKO-
HoHeukon BnagnHbl» (1996 r.); «HedTeraso-
nepcnekTUBHbIE 00bEKTLI YKpauHbI, HedTeraso-
HOCHOCTb (PyHAaMeHTa 0Caf04HbIX 6accenHoB»
(2002 r.); «HedTerasoHocHble O00OBLEKTHI
YkpawnHbi» (2007 1.).

CosmecTHO ¢ .®d. Toxunkom, M.U. MNaB-
nokom, B.A. KpawwkuHeim, B.IM. Knouko,
H.W. EBpoouiykom, M.C. MoTtanyykom, H.H. LLia-
TanoBbiM N APYrMMU Y4EeHbIMU BbILLAN W3
rneyaTu Hay4Hble ctaten M., HebaHeHKo, B KO-
TOPbIX NPUBEAEHbI HAYYHbIE U NpaKTUyeckme
060CHOBaHNS NOMCKOB YrN1eBOA0OPOA0B B Npe-
nenax [HenpoBcKo-[OHeLUKOW BNaauviHbl, B
akBaTopusaix HepHoro 1 A30BCKOro MOpEW.

ViccnenoBaHuMs 1 HayYHble pekoMeHaaunm
B AAHHOM HanpasfieHMN MPUBENN K TOMY, Y4TO
B 1992 r. BMecTe ¢ konneramu N.U1. HebaHeHKo
Obin yoocToeH locymapcTBeHHOM npemumn
YKpanHbl 3a OTKPbITUE (HA OCHOBE HEOPraHu-
4YEeCKOM rmnoTesbl) NPUHUMNUANILHO HOBOIMO
ob6bekTa NoOMCKOB MECTOPOXAEHUA HEDTU U
rasa kak UCTOYHMKaA pacLUMPEHUs TOMNBHO-
3HepreTMyeckor 6asbl CTpaHsbI.
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HayuyHble nHTepecol akagemuka .M. HYeba-
HEHKO 3aKOHOMEPHO COYETANNCH C ero akTUB-
HO OOLLLECTBEHHO-MONIUTUYECKO OeaTenNb-
HocTbio ITH HAH YkpauviHbl. OH 6bin 4neHoM
MeXpecnybanKaHCKkoro Hay4YHoOro coBeTa U
MHOIMX Cneunann3npoBaHHbIX COBETOB. o,
ero pykosoacteom npu UIMH paboTtan cneuco-
BET MO 3aWmTe KaHOMOATCKUX U JOKTOPCKUX
avccepTauni no cneumnanbHoOCcTaMm «feonorns»
n «[feoTekToHMKa». [Ins conckarenem CTeneHun
JoKTopa Hayk no «feoTekToHuke» 3TO Obif
€OVHCTBEHHbI COBET B YKpauHe. OTo cBuae-
TenbCTBYET O TOM, 4TO MIBaH Nnbn4y NOCTOSAHHO
3a60TUNCSA O NOArOTOBKE CMELNanncToB Bbl-
cokon kBannoukaummn. JIN4HO MM NOAroTOB-
JIeHOo NaTb A0KTOPOB 1 10 KaHAMAATOB HayK.

Akagemuk N.N. YebaHeHKO Obin naTpuo-
TOM U B Hayke, 1 B Xxn3Hn. B 1969 r. Ha cTpa-
HULax «[eonornyeckoro XXypHana» OH CMeno
BbICTYNUA B 3awuTty koHuenuum H.C. LWat-
CKOro O Halanyum KOHCeaAVMEHTaLMOHHOMN
cknapyatoctu B [loHbacce, a B 2000 . B ra-
3eTe onybsMkoBas OTKPbITOE NUCbMO NPE3u-
OeHTy YKpauHbl B 3allUTy reosiorM4yeckomn
cnyx0bl CTpaHsbl.

Bceli cBOEW XN3HbIO, CBOUM Tpyaom ViBaH
Mnbny BOWEN B WUCTOPUID FEOIOMMYECKOWN
Haykn. OH BHEC BECOMbIN BKJ1a[, B MO3HAHME
HeOp Hallen CTaHbl U NMaHeThbl B LenoMm. lNno-
[OTBOPHAs XN3Hb YY4EHOr0 siIBASieTCH npuMe-
pom cnyxeHus Hayke. deno MeBaHa Mnbuya
YebaHeHKO Npoao/katoT ero YYEHUKN.

CtaTbsa noctynuna
10.02.2015
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YAK 55.092

NAMATU BbIAAIOLLIETOCS TEOAOTA-HEDTAHUKA
BAAAUMUPA KOHCTAHTUHOBUYA TABPULLA

(K 90-nemuro co ona porxcoenusn)

H.H. WWaTanos

Bnagnmup KoHcTaHTMHOBWY MaBpuLl po-
auncsa 22 anpensa 1925 r. B n.r.T. Morpebuie
BWHHMLKOM 061aCTN B CEMbE BOEHHOIO CIy-
Xauiero. B 1946 r. oH ¢ OTAINYMEM OKOHYMN
reosioropasBeoyHbll TEXHUKYM B T Knes.
TpynoByO OEATENbHOCTb Havyan ¢ 4OMKHOCTU
TexHuka-reosnora, npopaba-reonora, crTap-
wero reonora. B panbHenwem
CTan CTapluM Hay4YHbIM CO-
TpyoHUKOM. B Havane nytu
B.K. MaBpuw pabotan B npo-
M3BOACTBEHHbIX OpraHmM3aumnsax
— «YKpBOCTOKHE(dTEpPa3BEoKA»,
«[lonTaBaHedTEpPa3sBegKka»,
«YKkpHedpTereopunsumka», Knes-
ckon akcneguuun  YkplPU.
B 1953 . okoH4Mn BCeCcoo3HbIN
3a04HbI NOINTEXHUYECKNI NH-
cTuTyT. PaboTtasa B TpecTe «[lon-
TaBaHedTepasBegka»,
Bnagumup KoHCTaHTUHOBWY Ha-
nmcan KaHaAnAATCKYO AnccepTaumio, KOTopyto
3awmTtmn B 1961 r. Ha yyeHoMm coBeTe Knes-
CKOro rocyaapCTBEHHOrO YHMBEpPCUTETA
mm. T.I. LLleB4eHKO.

B 1962 r. B.K. laBpuL 6611 npurnawleH Ha
paboTy B AO/MKHOCTM CTApLLErO HAY4HOro COo-
TPyOHMKA B OTAEN FreOTEeKTOHUKN MIHCTUTYTa
reonormnyeckux Hayk (UF'H) AH YCCP akape-
MUKOM B.I. BoHOap4yykoM — B TO BpeMs anpek-
TopoM UMHctutyta. B 1970 . OH 3awmTtun
NOKTOPCKYO AuccepTaumio Ha Temy «[nyonH-
Hble pa3sioMbl M FEOTEKTOHNYECKOE pPa3BUTME
HoHo-HenpoBckoro npornda». C 1973 . n
00 KOHLA XM3HW Y4YeHblli BO3rNaBAsaa otaen
MEeTOOVKN MOUCKOB W MPOrHO3a MOe3HbIX
MCKoMNaeMmblX, nepenMeHoBaHHbIn B 1993 1. B
oTaen naneocTpykTypHon reonorum AFH HAH
YKpaunHbl.

Bcsa ero npon3BOACTBEHHAS U NpPeEnMy-
LLLeCTBEHHO Hay4yHas OesaTeNbHOCTb CBA3aHa
C BCECTOPOHHUM U3YYEHMEM Treoniorum u

© H.H. WaTtanos, 2015
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HedTerasoHocHocTn  [JoHO-[HenpoBCKOro
npornba, nnn AHenpoBcko-LoHeuxkoro pud-
Torena (O4P), no B.K. laBpuwy. Bonee 50 net
Hasag y4eHbI TeopeTrnieckmn o60CHOBas, YTO
B dopMmMpoBaHUn HepTEra30HOCHOIO BHYT-
punnmntHoro AJIP, ¢ ero CMHCBOOOBLIMU Y-
OVHHBIMK pas3fioMamMu, HanpaB/iEHHbIMU K
ocn  pudTa, 3HAYUTENbHYIO
ponb wurpana pernmoHanbHas
nynbcauns acteHochepHOoro n
KOPO-MaHTUMNHOIrO AVanmpos.
B peaynbrate B ueHtpe AP
obpasoBancs CBEPXrNyOUHHbIN
OCeBOI packon nutocoepsl,
yxoaauwmia Ha rmyouHbl 300 km
n 6onee.

YueHbIl fjokasan, 4To pas-
HOpPaHroBble NPOA0JIbHbIE U NO-
nepeyHble Kpaesble rMyouHHbIE
pas3nomMbl U NynbCaUVOHHbIE
MPOLECCbl B  LEHTPabHbIX
yactax pudTa 06ycnoBuIM nonepevyHoe wu
NPOAO0SIbHOE TEKTOHNYECKOE N HEPTEreonorm-
yeckoe pacuneHeHne 4P, a Takoke popmnpo-
BaHME B €ro rpaHuuax MHOTMOYUCIIEHHbIX
JIOKanbHbIX CTPYKTYP 1 HedTEra3zoBbiX MECTO-
poxaenun. B.K. MaBpuwl npeanoxmn takxke
abVOreHHO-opraHM4Yeckylo TEoputo NPOouc-
xoxaeHus HedpTn. CornacHo ero runoTese, No
rnyOVHHbIM pa3sioMam B MPUNOBEPXHOCTHbIE
y4yacTKn nmTocdepbl MUTPUPOBaNVN MaHTUN-
HbIi METaH 1 Apyrve rasbl, KOTOPbIE BANSAN HA
nepepaboTky B HepTb NEepPBNYHO carnponene-
BbIX OPraHM4eCK1X BeLLeCcTB.

Mpu nayyvennn 40P B.K. @Bpuw oCHOB-
HOE BHMMaHMeE yaensan MeToamke naneocTpyk-
TYPHO-reonorn4eckoro aHanmaa kak OCHOBbI
Ons novcka HedTAHbIX U Fra30BbIX MECTOPOX-
neHun. B komnnekce ¢ daunanbHO-UMKInye-
CKMM METOOOM Y4YEHbIi YyCTaHOBU BPEMS
0b6pasoBaHns U aKTUBN3ALMUN MYOMHHbIX pas-
JIOMHbIX CTPYKTYP, KOTOPbIE BAUSIN HE TOIbKO
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Ha GopMUpOBaHME JIOKAJIbHbLIX HedTeraso-
HOCHbIX MOAHATUA, HO U UCTOPUIO FrE0NOro-
CTPYKTYpHOro passutua P B uenom.

3HauNTENbHYIO POJIb YYEHbIN yaensan pas-
paboTke 1 COBEPLUEHCTBOBAHUIO METOAUKMU
NPOrHO31POBaHNS KOMOVMHMPOBAHHbLIX HedTe-
rasoHOCHbIX fioByLleK. 1o gaHHOM npobneme
B.K. MaBpuwem onybnnkoBaHbl crneayouime
MOHoOrpadpun: «MeToanka NOMCKOBO-pa3Be-
OOYHbIX paboT Ha HedpTb U ras» (1964 r.)»;
«MeTopa NaneoCTPyKTYPHOro reosiormn4eckoro
aHanmnsa» (1965r.); «<MeToanka NPorHo3mpo-
BaHNS1 KOMOMHUPOBAHHbLIX HEDTEra3oBbIX J10-
Bywek» (1986 r.). pyrumm cnoBamu, y4eHbii
BOOPYXWJT Te0sIoroB-HEPTAHUKOB YKpauHbI
MOLLHBbIM HaY4YHbIM METOANYECKUM OPYXMNEM,
no3BONSOWUM 3DPEKTUBHO MPOrHO3MPOBaThb
1 OTKPbIBaTb MECTOPOXAEHUS HEDTU 1 rasa.
Mcnonb3ys CBOM Xe METOAVKM MOUCKOB yrie-
Bogoponos, B.K. laspuw otkpein B O4P
YHMKaNbHOE No 3anacamMm 3anagHo-XpecTu-
LLLEHCKOE ra3oBOe MECTOPOXAEHNE C HaYaslb-
HbiMuK 3anacamu 330 mapag m3razau 1 MAH T
KOHAEHCcaTa. 9TO MECTOPOXAEHME 3KCMNyaTn-
pyeTcsa 0o cux nop.

B MoHorpagusax «mybuHHbIe pasnombl,
reoTekToHn4yeckoe pasButne n HedrTeraso-
HOCHOCTb pudToreHos» (1974 r.)»; «feonoruns
N HedpTerazoHOCHOCTb [HenpoBcko-[oHeL-
KOV BnaguHbl» N «[MyOUHHOE CTPOEHME U reo-
TekToHn4yeckoe passutme» (1989 r.) yyeHbin
npuBen knaccmdpunkaumio MHOFOYUCTIEHHbIX
pudToreHos 3emnu — JoHo-AHENPOBCKOrO,
Bankanbckoro, KpnBopoxckoro, PenHckoro,
KpacHomopckoro, KeHninckoro n gp. OH oxa-
pakTepmdoBan nx MopdOosiormo, pasmepsl,
rnokasasn poJfib MyOUHHbIX Pa3IOMOB B MpPO-
LLecCe UX 9BOJIIOLMOHHOI0 Pa3BuUTUS, OCBETUS
3aKOHOMepPHOCTN HOPMUPOBAHUSA OCAO0YHbIX
KOMTMEeKCOB NOPOd, U OCODEHHOCTM pa3melle-
HUS B HUX MECTOPOXAEHN HEDTK, raza n opy-
rMX NONE3HbIX NCKOMAEMBbIX.

MmaBHbIMW NpU3HaKkaMmu B MOpdosiornye-
ckon knaccudukauum pudTtoB (rpabeHoB)
ABMAIOTCA BEenU4YMHa, naowagHoe pacnpo-
cTpaHeHne n dopma pudTa, 4TO, MO MHEHUIO
YYEHOr 0, B 3HaYUTEJIbHOM Mepe 3aBUCUT OT Xa-
pakTepa OrpaHu4YMBaloLMX €ro ryObuHHbIX
pa3nomos. 1o pazmepam pudTbl YCIOBHO MO-
[eneHbl Ha HEeCKOIbKO KaTeropum — MUHU-,
MUKPO-, MaKpo- 1 MerapudThl.

MuHupndTHl annMHon oo 50 km npuypo-
YeHbl K OpaxmaHTUKIMHANbHbIM CKIaaKaM.
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MukpopndThl (LWeneBble pudTbl) XapakTepu-
3ytoTcsa anuHon ot 50 oo 100 KM v LWMpPUHON
3-20 KM 1 nMpuypoYeHbl K 30HaM TMYyOUHHbIX
pas3nomoB. [inHa MakpopudTOB COCTaBNseT
100-500 km, a wupuHa — 100-160 km. Mera-
pUOTLI — 9TO KPYNHENLLINE NIMHEAMEHTbI 3EM-
HOW KOpbI, AfMHa KOTopbIx aocturaet 2000 kv
n 6onee, wupuHa — ot 100 oo 350 kM u
rnyobuHa — oo 20 km. B yactHocTw, B AP, no
reodun3nyeckm OaHHbIM, MOBEPXHOCTb A0-
KeMBPUINCKOro Kpuctanamyeckoro odyHoa-
MeHTa 3aneraeT Ha rnybuHe cBbille 20 KM.

PudThl MOXHO Takxe knaccuduumposaTb
MO PacnosIOXEHNIO B MPOCTPAHCTBE 1 OPUEH-
TUPOBKE OrpaHMYMBaIOLWLNX WX KpPaeBbIX
pasfnoMoB. [10 CTPYKTYPHBIM OCOBEHHOCTSAM,
rnaBHbIM 06pPa30M MO NafAeHUIo NII0CKOCTEN
cbpacsbiBaTenein KkpaeBbix MyOUHHBIX Pa3no-
MOB, pUPThl AenaTca Ha Tpu Tuna: 1 — pudTo-
BbliA; 2 — KNIMHOOBPAa3HkLIN (pacLumnpsiowmincs
KHN3Y); 3 — wenesoi. o rmybuHHOMY CTpoe-
HUIO 3EMHOM KOPbl PUGPTOBLIE 30HbI AENATCSH Ha
TPU OCHOBHble rpynnbl: 1 — oKkeaHnyeckue
(BHYTpMoKeaHnyeckmne); 2 — MexmaTepuko-
Bble; 3 — MaTEPUKOBbIE (BHYTPUMATEPMKOBbLIE).

B npuHuune pudT — 9TO KPYNHbIN rpabeH,
OrpaHMYEeHHbIN PasfioMamMu TMna HopMasbHbIX
cbpocoB. PUdT — 310 CNOXHO NMOCTPOEHHas
y3Kas pervoHasbHO BbITSHYTasA 30HA MNOBbILLEH-
HOM TEKTOHNYECKOW NOABMXKHOCTU N «NpOoBa-
J10B» re06/10KOB C HAKOMIEHMEM HA OMYLLLEHHbIX
610Kax MOLLHOM TONLLM OCa04YHO-BYKAHOMEH-
HbIX NOpoA. B reoamMHamunyeckom rnaHe pudTol
obpasyloTcs Nof AefCTBUEM FOPU30OHTasNbHO
pacTArMBaloLLMX TEKTOHNYECKMX cun. PudTsl
4acTO MMeIoT TpaHCpernoHasbHOe pacnpo-
CTpaHeHne 1, N0JO0OHO reOCUHKIMHANAM, SIB-
NIFI0TCSA rMaBHbIMU TEKTOHUYECKN aKTUBHBIMU
30HaMK NnaHeTbl 3eMng.

PndTtam yoenserca orpoMHoe BHUMaHue,
Tak Kak OHW Pa3BUTbl HA KOHTUHEHTax 1 B Okea-
Hax, 3aHVMas CBbILLE YETBEPTU 3EMHO KOPbI.
B pudTtax nokanmsaoBaHO OrpOMHOE KOonunye-
CTBO MECTOPOXAEHNN HedTU, rasa, pyaHbIX U1
HepyOHbIX MOIE3HbIX UCKOMAEMBbIX.

Mo paHHbIM B.K. MaBpuwa, merapmndtbl
JoHo-[lHenpoBCKOro Tuna C/AOXHO Mo-
CTpOeHbI. Pa3nomel, pacnonarasacb, Kak npa-
BUJI0, B KPYNMHOM npormube, npuypo4eHHOM K
apesHemy ceofly CapmartcKkoro wmra (9Bnsio-
weroca 4Yacteto BocTouyHo-EBponenckom
nnatdopmMbl), «paccekaroT» NoCNeaHnin Ha oBe
4aCTM 1 UMEIOT MOYTU OANHAKOBYIO aMMINTYAY
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nepemeLLeHunii No KpaeBbiM rMyOUHHbLIM pas-
nomam. LeHtpanbHble yactu OAP rnyboko
onyuwleHbl U 3anosiHeHbl MHOMOKUIOMETPO-
BbIMU (#0 25 kM) TOnwamMun pudencknx? um
$aHepo30MCKNX 0CaA04YHO-BYJIKAHOMEHHbIX
nopoa, — rpaBesnToB, Nec4YaHUKOB, MVH, 13-
BECTHAKOB, 6a3a5bTOB, aHAE3UTOB, INNapu-
TOB, TYdOB 1 Ap.

OrpomMmHoe 3HayeHne B HOPMUPOBAHUU
OOP v opyrux pudToB Urpanu 30Hbl MyouH-
HbIX Pa3/10MOB. IMEHHO Mo HUM BHavase nNpo-
MCXOOWN0 PACTPECKMBAHUE N PACTAXEHME, a
3aTeM pe3Koe onyckaHue («npoBarsibl») 3eM-
HOI KOPbI 1 OFPOMHbIE Mo MacliTabam Bynka-
Huyeckne n3nusaHusa. CyLleCTBEHHYIO POb B
06pasoBaHNN N FrEOTEKTOHMYECKOM Pa3BUTUN
pndTOB Urpana ceTka APEBHUX MNYOUHHbIX
pasnomMoB, a Takke 6/M30CTb KPYMHbIX MO-
OUNbHBIX FEOCUHKITMHANBHBIX 1 OKEAHWNYECKMX
obnacteii. ITOT acnekT nccnenoBaHuii yye-
HOro N3NoXeH B MOHOorpadun «Posnb rnyouH-
HbIX Pa3/IOMOB B MUTpPaLun U akKKyMynsguum
HedTM nrasa» (1978 ).

PndTbl — 04eHb LONrOXMBYLLIME HA 3emne
reofsiormyeckme CTpykTypbl. OHM uMmeloT
nasaeo (MpoTepo30MNCcKoe), paHHee (puden-
CKOe€), cpeaHee (AeBOHCKOE) 1 no3aHee (Kan-
HO30MCKOoe) 3anoxeHue. MHorme u3 HUX
XapakTepuaylTCs COBPEMEHHON TEKTOHUYE-
CKOW aKTUBHOCTbIO, rA€ NPOUCXOAAT KPYMNHbIE
cbpoco- 1 B3OPOCO-CABUTM MOPOa, UHTEH-
CUBHbIE BbIOPOCHI padninyHbIx ra3os. K 3oHam
rMyObUHHBLIX Pa3/IOMOB MPUYPOYEHbI ropsiyne
VCTOYHWKU N BBICOKUI TEOTEPMUYECKUI TPaan-
eHT (O44P, Bankanbcknin n PeiHckuin pudTol).
B y3nax nepecevenua OOP, Hanpumep, npo-
MCXOAAT BbIOPOCHI MeTaHa, YBENIU4MBAETCS
Temnepatypa 1 BO3pacTtaeT MuHepannsauyms
BOZ, COAepXallMx NOBbILLEHHOE KONYECTBO
CO2.

OOP v gpyrvue pndTbl NpOXoaaT re0CUH-
KJTIMHAsNbHbIN, CYOreOCUMHKINHANbHBIN, NHBEP-
CUOHHbI U MAATOPMEHHBIA  PEXUMBI
passuTuda. B reoCUHKAMHaNbHbIM Nepuog, B
OOP npoucxoauno HakOMAeHUEe MOLLHbIX
TOJILL, OCaf04YHO-BYJIKAHOMEHHbIX MOPOA, U CO-
NISIHBIX TOJL,, @ B MUHBEPCUOHHbIV MEPUOL, — nx
kopobnexue, dopMmnpoBaHmne HedpTerazoHoc-
HbIX MOAHATUA U CONSIHOKYMOMbHbBIX CTPYKTYP.
MHTEHCUBHOCTb «KOpabfieHns1» 1 ApYyrmux Tek-
TOHM4Yeckux npoueccos B /1P yBennyumBaeTcs
ot NonTtasbl K JoHeLKy. B Ty e CTOPOHY npo-
UCXOAUT yBENVUYEHME MOLLHOCTM OCaaKOB U,

140

€CTECTBEHHO, MOrpyXeHne A0KeMOPUNCKMX
reob6s0koB. YcTaHoBneHo, 4to B /1P B6113n
r. MonTaea NnpeobnagatoT CONSHOKYMOJIbHbIE
CTPYKTYpPbI U HeDTErasoBble MECTOPOXAEHUS,
a B JOHELKOM HaCcTN LUMPOKO Pa3BUTbI KAMEH-
HOYrOJibHble MECTOPOXAEHUA U  KPYMHbIe
PErMOHaNbHO BbITSHYTbIE aHTUKMHANMN, pas-
OEeNeHHble CUHKIIMHANAMU.

Kpowme Toro, B.K. laBpuLl ycnewwHo nayyan
reosIormMyeckure LUnKibl Kak pesynsraT B3anMo-
DEeNCTBUSA LMKNOB KOCMUYECKOro MPOCTPaH-
CTBa M 9HAOMEHHbIX NPOLLECCOB BO BHELWHEM
anpe U MaHtun 3eman. GyHaameHTanbHble
NCCNenoBaHUS LMKIMYHOCTY MO3BOIUIN Yye-
HOMY pacyeHNTb 0Cago4HbIn Yexon AP Ha
pPa3HOPAHroBbIE LKLl U PUTMbl OCaAKO- U
HedTerasoHakonneHns. C ero To4YKM 3peHus,
COOTBETCTBEHHO PA3HOPAHIrOBOW BO3PACTHOW
LMKIMYHOCTU N PUTMUYHOCTU OCaoKOHAKOM-
NEeHNs CyLLEeCTBYET NaHeTapHas, permoHarb-
Has, 30HanbHas W foKanbHas UWMKINYHOCTb
HaKoMIeHWs yrneronopoaoBs. MexpernoHasnb-
Has Koppensaums nx nana OCHOBaHWE BbIAENNTb
1 pekoMeHaoBaTb NPOM3BOACTBY NEepPBOOYE-
pegHble nnowaan ons noMckKoB yrneBoaopo-
0OB B MECTOPOXAEHUSAX aHTUKAMHANBLHOIO U
KOMOWHMPOBAHHOIO TUMOB HA MOHOKJTMHANSX
OOP v B opyrnx HedTerazoHOCHbIX NMPOBUH-
umax YkpauHbl. [1pOBeOEeHHbI  Yy4YEeHbIM
aHann3 npoLLEeCcCcoB UMKINYHOCTU U HedTera-
30HAKOMJIEHMS nokKasasi, YTO WHTEHCUBHbIE
NynbCauVOHHbIE NPOLECChl pudTOBOro atana
reoTeKTOHMYeckoro pasBuTms GbIIN MeHee
61aronpusaTHBIMU A9 CKOMNAeHn HedTera-
30HOCHbIX OTNIOXEHWUN, HEXENU CUHEKNNS-
Hbl€, YTO 3a/IeraloT Ha HUX.

HayuHble npenctaenenus B.K. laBpuwia no
OaHHoW Nnpobieme ony6nMkKoBaHbl B MHOTO4MUC-
JIEHHbIX HAY4HbIX CTaTbsX: «O reHe3unce LnKn-
yeckoro passutma pudtoreHos» (1992 r.);
«[Monuuuknuyeckas Mmoaenb GopMMPOBaAHUS
pernoHanbHO HePTEra3oHOCHbIX OT/IOXEHUM
OHenpoBcko-LoHeukon BnaguHbl» (1995 r.);
«[eonornyeckas UMKINYHOCTb N €€ CBSA3b C
kocmuyeckomn» (1996 r.) u ap.

Ynen-koppecnoHaeHT HAH Ykpantbl Bna-
onmup KOHCTaHTMHOBMY [aBpull sBnsgeTcs
naypeatom locynapCTBeHHOW npemMmumn Ykpa-
WHbl B 00/1aCTN HayKn 1 TexHukn (1991 r.) u
Mpemun nm. B.N. BepHaackoro HAH YkpaunHbi
(1989 r.). OH HarpaxaeH NoyeTHOW rpamMoTon
Mpe3nonyma BepxosBHoro Coseta YCCP wu
MHOIVIMW MEeOANSAMMU.
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Bonbloe 3HavyeHne B.K. laspuw npupa-
BaJ1 NOArOTOBKE MOMOAbIX y4YeHbIX. 3a nepnos,
Hay4YHOW OeATeNbHOCTU UM NMoaroToBneHo 13
KaHOMAaToB M 0OuH OOKTOp Hayk. OH aBTOp
6onee 370 Hay4HbIx paboT No HedTEerazoHocC-
HOCTU, CTPYKTYPHOMN reonornmm v reotekro-
Huke. Ero moHorpapum v crtatbn BOLWIAN B
3o0n0Tonm HoHA recsiornyeckom Haykm. Heco-
MHEHHO, OH BHEC TakKXXe OrPOMHBbI BK1aA, B MNO-
UCKM U1 pasBegky HePTHAHbIX U ra30BbiX
MECTOPOXAEHNN, T.€. B paclUMPEHNE MUHE-
panbHO-CblipbeBOW 6a3bl YKpauHsbI.

Bnagumup KoHcTaHTUHOBUY 06naaan toMo-
poM, Obl1 MHTEPECHbLIM YenloBeEKOM. Jiobun
HepTSHYIO reosiIormto, oM XN3Hb 1 toaein.
C monoabiMu NoAbMM MOT NMoAeNNTbCS 00-
LUIMPHBIMU NAEAMW NN NOANCKYTUPOBATb MO
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pasnunyHbiM Npodnemam reonorum. OH Tone-
PaHTHO MO BbICAYLLATb KPUTUKY €ro naen co
CTOPOHbI KOJIJIET N Y4EHUKOB. B 9TOM nnyHO
ybeamnnca aBTop CTaTbu.

lMnogotBopHasa xxu3Hb B.K. MaBpuwa as-
n9eTcs ApKMM NPUMEPOM CAYXEHUS Hayke,
6e33aBeTHOW NPeaaHHOCTX CBOEMY Hapoay.
Ero xmnsHb, cBeTNbI 06pa3, HayyHas, negaro-
rmyeckas n obLecTBeHHas AeaTe/IbHOCTb Ha-
BCerga OCTaHyTCs B cepauax ero y4eHmkoB 1
konner. ima Bnagummnpa KOHCTaHTUHOBMYA
laBpuLIa HaBcerga BNMCaHO B UCTOPUIO reo-
JIOrn4yeckom, a 0COOEHHO — HEPTAHOW HaYKN.

CtaTbsa noctynuna
10.02.2015
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IOBinei

HAYKOBO-OPTAHI3ALIMHA AISIABHICTb
MPO®ECOPA AEOHIAA CTAHICAABOBMYA TAAELIbKOTO

(Mo 80-piuus 6io onsn napoosrcenns)

21 yepBHs 2015 p. BunosHunocs 80 pokis
BiA AHS HAPOA)KEeHHS 3aBiayBaya Bigginom reonorii
KOPMCHMUX KONasiuH IHCTUTYTY reosioriyHux Hayk
(IFH) HAH YkpaiHuu, goKkTtopa reosioro-mMiHepanoriy-
HUX HayK, Nnpodecopa, akagemika YKpaiHCbKOI €KO-
noriyHoT akapemii Hayk, akagemika Akapemir
ripHMumx Hayk YkpaiHu Ta Akagemii npupoaHnyYmnx
Hayk Pocii, naypeata pepxaBHux npemii CPCP
i YkpaiHn, novyecHoro po3BigHuka Happ CPCP i
YKpaiHu, nepLwoBigkpuBada yHikanbHoro lNepxxaH-
CcbKoOro poposuwia 6epuniio Ha BonuHi JleoHiga

CraHicnaBoBuya NneubKoro.

Hapoguscs toBingp B CiM'i iHXeHepa-
niciBHnka B M. XXutomMmup Ha YkpaiHi. ¥ 1953 p.
3akiH4MB KMiBCbKM1IN re0Nnoropo3BsifyBasibHUN
TEXHIKYM 3a cneuianeHicTio «leonoria i
po3BigKa pPoOAOBULL KOPUCHUX KOManuH», a
B 1960 p. — Bcecow3HMi 3a04HUIN NoNiTeEX-
HIYHWUI IHCTUTYT 3a TIiE X CreLianbHICTIO.
Y 1968 p. J1.C. Tlaneubknii 3akiHYNB 3204HY
acnipaHTypy B KMiBCbkOMY OEeP>XaBHOMY YHi-
BepcuteTi im. T.IL LLeByeHka 3a cneujanbHi-
cTio «leoximis». TOro > poOkKy BiH 3axuUCTUB
ovcepTauio i oTpumMaB guniaom KaHamparta
HayK.

OaHOYaCHO MONOAWIA BYEHUI LLIBUAKO NPO-
cyBaBcsi no cnyx6i. 3 1953 no 1968 p. BiH Npoii-
LLOB LWASX Bif, TEXHIKA-reonora o rosioBHOrO
reonora >XUToMMPCbLKOI reosiorivyHoi ekcneamuii
TpecTy «Kuisreonoris». Y 1968-1980 pp. 6ys
KepiBHUKOM LleHTpanbHOiI reoximMiyHOi napTii,
a ni3Hilwe — MeTanorexivyHoi naptii MiHicTep-
ctBa reosnorii YPCP. 3 1980 no 1987 p. -
ronosHur reonor MiHictepcTsa reonorii YPCP.
Y 1987-1997 pp. — ANPEKTOP BEANKOIO reono-
rivHoro nignpuemctea «feonporHo3» Lepx-
komreonorii Ykpainn. 3 1997 p. i po Tenepiw-
HbOrO 4Yacy — 3aBigyBad Bigdiny reonorii Ko-
pucHux konanuH IF'H HAH YkpaiHu.

Y 1985 p. J1.C. laneubkuin oTpumas amn-
JIOM JOKTOpPa reosIoro-mMiHepanoriyHux Hayk 3a
cneuianbHicTio «MeTanoreHis», a B 1991 p. -
YOOCTOEHWIN 3BAHHSA «npodecop».

142

Im'a Jleonina CtaHicnaBoBM4a B KpaiHi i 3a
KOPOOHOM CTasno BiAOMUM nicnsg GyHOAMEH-
TaNbHUX OOCNIOXEHb reonorii i MeTanoreHii
Ykpainun, BigkpntTd lNepxaHCcbkoro pooosmLa,
BMBYEHHS MiHepanbHO-pPecypcHoi 6a3un Ykpa-
iHn. Y 1998 p. amepukaHcbkuii Bibniorpadiy-
HUI iIHCTUTYT BU3HAaB J1eoHiga CTaHicnaBoBmya
laneubkoro JIIOAMHOIO POKY i BKIIOYMB MO0
OiorpadiyHi paHi B MixkHapoaHWin O0BIAHUK
BUOATHUX NIOAEN NNAHETN.

'pomka cnaea nepluosiakpmeaya lNepxaH-
CbKOr0 pPOAOBULLA MpUnana Ha Monoai PoKu
pnocnigHuka. BukopucToBylo4M 3HaAHHA Ta
nocsig, im pasom 3 koneramu (C.I. T'ypBuy i
B.MM. JlyHbkoM) Ha BonuHi 6yno BigKpuUTO
Benvike lNMepxaHcbke poagoBule 6epunito. 3a
reHeTUYHUM TUMOM, 3anacamu, sKiCTIO CUPO-
BVMHWN OO TENepilWHbOro 4acy BOHO €OUHE B
CBITi i HANEXUTb 0 «re0NOriYHNX EKCKITO3U-
BiB». OTpPMUMaHWii Big, MOro po3poodKn NprudyTok
Moxe npoTtarom 200 pokiB «nporogyeBaTtu»
BCIX XX1TesiB BENVKOro B YkpaiHi BonnmHcbkoro
perioHy.

60-niTHA HayKOBO-BUPOOHMYA AiaNbHICTb
J1.C. laneuybkoro rnoe'A3aHa 3 KOMMJIEKCHUMU
OOCHNiAXEeHHAMM reonorii i meTanoreHii Ykpa-
iHn. Ocob6nuBy yBary B4€HUI NpULINse BUB-
YEeHHIO | peanisauii MiHepanbHUX pecypcis
kpaiHn. iMm 6ynn po3pobneHi TeopeTuyHi Ta
METOA0J10MYHI OCHOBW MEeTaNIoreHi4yHOro aHa-
nisy pokemOpito, BUAiNEHi BNepLUe y CBIiTOBIN
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reosiorivyHin NpakTuL HOBI TUMNW pPiaKiCHOMeTa-
neBunx pyaHux popmadii Ta BUSBIEHO iX Be-
NnKi poaoBuLLa B Mexax YKpaiHCbKOro wmra
(YLL). BueHunin OyB kepiBHMKOM Mporpam i oc-
HOBHMM @BTOPOM YNCIIEHHUX KOMIMJIEKTIB reo-
JIOTIYHMX, METANOMEHIYHUX | NPOrHO3HMX KapT
BCEiI TepuUTOopIi Ykpainu.

Y 1985-1995 pp. J1.C. Taneubkuin — HayKo-
BUIN KEPIBHUK KOMIMJIEKCHOI MiXXBIZOMYO0I NpPo-
rpamu «[1porHo3», B peadynerari peanisauii aKoi
Oyno NpPOBELEHO reHepalibHe y3arajbHEHHS
Ta aHani3 BesIM4e3HOi reonorivyHoi, reodi3mny-
HOI, reoxiMi4HOI i MeTanoreHiyHoi iHdopmadii
rno BCi TepuTopii KpaiHW. YkpaiHa — ayxe
npueabnmnemii 06'ekT AN NoAIGHNX KOMMIEKC-
HUX JocnigXeHb. TyT 30CepPemXeHi PisHi fo-
kembpurickki (YLLL) i monoai anbniickki (Kpum,
Kapnatun) cTpykTypn, dopMyBaHHA AKX Biooy-
BasoCs NPoOTArom rnoHag 4,5 mnppa pokis. Py-
LOHOCHI CTPYKTYPY BUHUKAN TYT Y TEKTOHIYHO
aKTUBHMX AiNSIHKax — y nepearipCbkmx nporun-
Hax, pUPTOBUX i LWOBHUX 30HAX, PO3SIOMHO-
BGN10KOBUX CTPYKTYpax, y 30Hax cyoaykuii i B
iHWNX OWHAMIYHO aKTMBHUX CUCTEMax, L€
dopmyBanuca TepmMorpagieHTHi ¢noigono-
TOoKW. i gocnigxeHHs nokasanu, wo YkpaiHa
Mae MOTYXHY MiHEPANIbHO-CUPOBUHHY 0asy i
BiOHOCUTbCA OO0 Hanbinbw MiHEepanbHO-
pPecypCHUX KpaiH CBITY.

MMig kepiBHMUTBOM J1.C. Maneubkoro B KiHL,i
XX — Ha noyaTtky XXI CT. BUOAHO YHiKasbHE reo-
noriyHe BnagaHHa — Atnac «feonoris i KOpUCHI
KonanuHu YkpaiHu», SKuin 0TpUMaB BU3HAHHSA
K B YKpaiHi, Tak i 3a KOpgoHOM. 30kpema,
oro aHrnincbka sepcia sugana B 2007 p. Bu-
nOaBHMUTBOM YHiBepcuteTy TopoHTOo, KaHaga i
cnpsiMmoBaHa B yCi kpaiHu cBiTy. KaHaacbkuni
ekcrnepTt, akagemik MepiT y CBOIl peueHsii
BiAMITMB, WO ATnac «...€ AMBOBUXHUM OOCAr-
HEHHSIM aKkageMi4yHOI MancTepHoCTi». Ha 3aci-
nadHi MNpes3naii HAH YkpaiHn nocTtaHOBOO
N2 139 3a3HaAYEHO «...TEOPETUYHE | MPaKTUYHE
3Ha4YeHHs aaHoi poboTu SIK yHiBepCasbHOro
HOCIS1 FE0IOMYHOT CNAALLVHN, EHLUMKNONEeany-
HOrO HaBYasIbHOro NOCiGHMKa Ta OCHOBW AN
BXO[KEHHS Y CBITOBY reoiHpOopMaLinHy Cu-
CcTemy».

Y 2004 p. BueHWIA 3aBEPLUNB LUK POBIT NO
Temi «CTparteria po3BUTKY MiHEpasnbHUX pe-
cypciB YkpaiHu», 3a pesynbrataMmu akux oynm
nigroToBneHi Ta HanpaeneHi 0o KadiHeTy MiHi-
cTpiB, BepxoBHOi Paaun Ta iHWNX 3auikaBieHnx
BiJOMCTB YKpaiHu pekoMeHaauii wono niasu-
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LWeHHA edeKTUBHOCTI BUKOPUCTAHHA MiHe-
panbHUX PECYPCIB KPaAiHM B Cy4aCHUX EKOHO-
MiYHUX YMOBax.

B ocTaHHi poku nig, HayKOBUM KEPIBHULLT-
BoMm J1.C. laneubkoro 6ynu BMKOHaHi dyHOa-
MeHTaslbHI Ta NpuknagHi poboTu 3 OLiHKK Ta
peanisauii MiHepasnbHO-PECYPCHOro MNOTEH-
uiany TepuTopii YKpaiHu B Cy4aCHUX EKOHOMIY-
HMX yMOBax. Pe3ynbtaty umx 4OCNIOXEHb Ta
BiANOBIOHI pekoMeHaaLii 6ynv NnpeacTaBneHi
3aujikaBneHnM opraHidauiam: MiHnpomnoni-
Trkn, MiHnpupoau, Aepxreoncnyxo6i, PHBOY,
ripHM4opygHUM KomnaHiasm — Mapiynonb-
CbKWI MeTanypriiHMin kom6iHaTt iM. Inniva,
Kpumcbknin tutad, Pyopecypc 1a iH. [Npwu-
MHATO BIiANOBIAHI PilLEHHA Ta OTPUMaHI Oo-
BilKW MPO BMNPOBAAXEHHSA MNPenCTaB/IEHUX
pekomMeHaaLlin.

Y 1985-2007 pp. J1.C. laneubkuii 6yB Hay-
KOBUM KEPIBHMKOM MiXXHapOLHOI nporpamMmu
«[e0onoriyHmin Po3BUTOK i MiHepareHia CxigHo-
€Bponencbkoi nnatdopmm». o gaHuii Npo-
6nemi onyb1ikoBaHi YACIEHHI HAYKOBI CTaTTi Ta
cknageHu BignoeiaHun 3BiT. CninbHO 3 leo-
noriyHoto cnyxo6oto HopBeerii HaykoBLiEM pea-
Ni30BaHO MiXHapoaHUI npoekT «lfeonoris
cyxonony i MOpCbkuUx Teputopin [liBHIYHOI
E€sponun» (2008).

B ocTtaHHi pokM BYEHWUI PO3BMBAE HOBI
HayKOBI HanNpsiMn: po3pobka GaratopakTop-
HUX MOOENen po3BUTKY 3EMHOI KOpK, BUAj-
JIEHHA HOBOI nNJaHeTapHOi reoguHamMivyHol
CUCTEMW Mera3oH akTmBisauii «feoTpaHc», BU-
3HAYEHHS YMOB PYAOKOHLLEHTpAaLin. 3a noro
OYMKOIO, NfaHeTapHi MerasoHu akTuBisauii
(pndTOBI CcucTemun, 30HM CcybaykLii Ta Opo-
FEHHi NOSAICK, WO aCOLLIIOTLCS 3 HAMW, LLIOBHI
MixX6JI0KOBW 30HM, 06nacTi i 30HM TEKTOHO-
MarmMaTu4Hoi akTuBi3auii, 30HU MUOUHHUX
PO3MIOMIB | BYJIK@HIYHI MOACU) € OOBrOXu-
BYYMMU FreHepaTtopamMm pyaHoi MiHepanisauii.
Came 3 HUMU NOB'I3aHO PiIBHOMAaHITHE Npo-
OYKTUBHE 3PYAEHIHHSA, a iX BUBYEHHS BigKpu-
Ba€E HOBI NEPCNEKTUBW OJ1A MOLLYKIB B X MexXax
HOBMX POAOBMULL, KOPUCHUX KOMAsNH.

Y pamkax nporpamm «[eoTpaHc» ons te-
puTopii YKpaiHu BnAineHi Takox HOBi TN py-
DOHOCHUX CTPYKTYP — MiX6G10KOBI LLOBHI 30HMU
(OpixoBo-lMasnorpaaceka, IHryneubko-Kpu-
BOpPi3bko-KpyneTcbka, AaniBcbko-lo0NoBaHiB-
CbkO-TpaxTteMmpiBCbka Ta iH.) | TPAHCOMOKOBI
30HM akTuBi3auii. Mix6/10KOBI LLOBHI 30HN €
HaMBINbLUVMMWN CTPYKTYPHO-re0N0r4YHUMN rpa-
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HUUAMY MerabnokiB YkpaiHu. Y HUX lokaniso-
BaHi riraHTCbKi pOOOBMLLA 3aNi3HUX PYA, YPaHY,
ckaHgito, rpadity Ta iH.

ByeHu 040M0€E TakoX CUCTEMHI gocnia-
>KEHHS 3 KOMIMJIEKCHOI nporpamu «MeTtanore-
Hia YkpaiHn». lpautoe Han BNPOBaaXEHHAM
HOBWX BUCOKUX TEXHOJOTIN, IHHOBALLIMHUX NPO-
€KTIiB, JOCUTb 4aCTO Yy pamMkax naigHoro mix-
HapogHoro cniBpobiTHMUTBA. Y 2011 p. HUM
BMKOHaHa HaykoBa TemMa «BnBYEHHS nepcnek-
TUB PO3BUTKY i BUKOPUCTAHHA MiHepasnbHO-
CUPOBUHHOI 6a3u MuH i kaoniHie», y 2012 p. —
«BnaHauyeHHs1 Ta reos1oro-eKoHOMi4YHe 00rpyH-
TYBaHHSA MPIOPUTETHUX POLOBULL, PIAKICHMX
MeTanis i piokicHo3eMeNnbHNX efieMeHTIB Ykpa-
THCbKOTO WMTa ANng ix NnepLo4YeproBoro 0CBo-
€HHS» | «MeTanoreHia YkpaiHn». B gaHuii yac
npoBoasTbCS poboTn 3a Temammn «MeTanore-
Hif1 i NPOrHO3Ha oLiHKa TUTaHy YkpaiHu» (2012-
2016) Ta «OCHOBHI PYOOHOCHI CTPYKTYpwu
TepuTopii Ykpainu» (2013-2016).

Mpodecop J1.C. Maneubkuii mae 3acnyxe-
HUIN @aBTOPUTET i NONYNAPHICTb CEpen reonoris
YkpaiHu T1a 3a KOpLOHOM. BiH € y4yacHuKOM
YUCNIEHHMX BCECOI3HUX, PECNYOBiKaHCbKMX i
CBiTOBUX OPYMIB, 30KpeMa MiXHaPOAHUX
reosioriyHnMx koHrpecie y Mocksi (1984),
BatumHrToni (1989), Kioto (1992), MNekini (1996).
HaropopgxeHuin 3o0n0Tum AUMJOMOM i Me-
panno XXVII MixHapogHOro reofnoriyHoro
KoHrpecy (1984). Y 2007 p. MixHapogHa
Iupexuis EkcnepTis Ta exkcneptna CLUA npu-
cBoOiNna nomy 3BaHHA «MixxHapogHoro Ekcneprta
B ranysi reonorii i MiHepabH1X Pecypcis».

JNleoHig CTtaHicnaBoBuMY — siCKpaBuii B3i-
peub Haa3BMYaAMHO MAIAHOro BYeHOro. BiH —
aBTOp 450 HaykoBuMx npaub, cepepn akux 10
MOHOrpadin. HaykoBeub TakoX € OCHOBHUM
aBToOpoM 51 reonoriyHoro 3BiTy, CEMN MeTO-
ONYHUX NOCIOHKKIB, 12 LLiIbOBUX Ta KOMMEKC-
HUX MpOorpam reonoriyHmMx aocnigxeHob. BiH
YNeH BYEHOI pagu Ta YneH cneupagm IF'H HAH
YKpaiHu Ta 4yneH cneupaan KniBcbkoro Hauio-
HaNbHOro yHiBepcuTteTy iMmeHi Tapaca Lles-
yeHka. BueHun BxoAMTb OO0 PeaKOnerin
«[e0noriYyHOro XypHany», XXypHaniB « TeKTOHika
i cTpaturpadia» ta «feonor YkpaiHn».
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J1.C. Taneubknin — akTUBHUI neparor i Ta-
NIAHOBUTUI BYEHUW, HaOineHnin 6aAnNcKyYumMm
opraHisaTopcbkumu 3gibHocTamu. Mpavooym
Ha pi3HUX nocagax y MiHicTtepcTBi reonorii
YKpaiHu, kepyBas YNC/IEHHUMW KOJIEKTUBaMU
BucokonpodecinHux reonoris. [ig noro Hay-
KOBUM KEPIBHULITBOM MigroTOBNEHO CiM A0K-
TopiB, 17 kKaHOMAOATIB re0I0ro-mMiHepanoriyHmMx
Hayk. TpuBanuin yac npodecop laneubkni
yuTae nekuii ctygeHtam KniBCbKOro Hauio-
HaNbHOro yHiBepcuTeTy iMeHi Tapaca Lles-
YyeHka 3 TeKTOHiku i MeTanoretii. Y 2009-2011
pp. 6yB ronoeoto lepxaBHOi ek3aMeHauinHOi
KOMICIi Ha reonoriyHoMy akynbTeTi LbOro YHi-
BEpPCUTETY.

Pob6oTun J1.C. Maneupkoro Big3Ha4eHi BUCO-
KnMn Haropogamun. BiH € naypeatom [epxaB-
Hux npeminn YPCP (1973) i CPCP (1979). Mae
annnomu: «[MoyecHnii poaesigHnk Hagp CPCP»
(1980), «lMovyecHnin po3BigHMK Hagp YKpaiHm»
(1995), «MepLiosigkpusay pogosuLa CPCP»
(1980). Moro HaropoaxeHo opaeHamMu i Meaa-
namm YPCP ta CPCP, 3o0kpema opagHoM «3Hak
MowaHn» (1966), opaeHoM «Ko3aubkuii
XpecTt» (2004), opaoeHom «3a TpynoBi oocar-
HeHHs IV cTynens» (2007). BiH wwaHoBaHu 30-
noToto Bia3Hakoo Cninkm reonorie YkpaiHu
(2001).

CBoe 80-pivys BYEHNIN 3yCTPIYAE Y POSKBITI
TBOPYUX CUJ1, MEPENOBHEHUI HOBUMU HAyKO-
BMMU inesaMun i LLMpPOKoMacLITabHUMKM HayKO-
BUMU niaHamu. BiH He 36upaeTbcsa cnoynBaTtum
Ha OOCArHYTOMY, a PO3BMBAE HABaK/INBILLNIA
B rE0JI0NiYHIA HayLj MeTasIoreHIYHUIA HanpPsMm i
NPOBOANTbL AOCNIIXEHHS, CNPSIMOBaHI Ha PO3-
KPUTTS PYOOHOCHOrO noTeHuiany YkpaiHu. He-
3BaXawyn Ha BUCOKUA NpPodecioHaniam,
akageMiyHi Ta iHwi 3BaHHA, JleoHin CtaHicna-
BOBWY 3aNMNLIAETHCS AOCTYMHOIO, CKPOMHOIO,
YYMHOIO i 4ya0BOoto JIIOANHOIO, FOTOBOIO 3aBXAM
MPUIATM Ha OOMOMOry Koneram i 6n3bKUM.
Xunttese kpeno BueHoro i JlloauHu: «J1lo60B,
Kpaca i mobpoTa BpATYOTb CBIiT; BigmaBaTtu
KpaLle, Hix 6paTtn; 6yTK B 3naroai 3 coboto».

PenakuiviHa konerisi
«[€eos10riYHOro XypHasy»
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BTrpatu Hayku

NAM'ATI HATAAlI KOCTAHTUHIBHU NMULUHEHKO

18 kBiTHA 2015 p. HanepepoaHi CBOro 75-piyus niwwia 3 XUTra
npoBiaHUI HayKoBUM pepakTop «feonoridyHoro xypHany»
Hatania KoctaHTuHiBHa NMuwiHeHKO

HaTaniq

Hapoawunacs KocTaHTuHIBHA
19 kBiTHA 1940 p. y M. Bosapka y poanHi pobiT-
Huka. UTUHCTBO i NpUnano Ha BaXKi BOEHHI
i nicnaBoeHHi poku. batbko Hatanii y 1943 p.
3arnHyB Ha ¢poHTax Benukoi BiT4n3aHaHOI
BiliHW. Moro iMm’a BukapbosaHo Ha obenicky
CnaBwu 3arnbnum BoiHam y M. bosipka. Mama
OofHa BMxoBasna i gana oCBIiTY TPbOM LiTSM.

lMicna 3akiH4eHHs cepenHbOoi Wwkoam B 1957
p. naHi Hatana ctana go po6oTu B IHCTUTYTI
reonoriyHnx Hayk HAH Ykpainu, oe npautosana
[0 OCTaHHIX AHiB. TpynoBy AiSIbHICTb PO3-
rnoyana 3 nocagm CTapLloro Konekropa, a 3
YacoM TexHika y Bigaini 3aranbHOi neTporpa-
&ii, aknii oHoNtoBaB YneH-kopecnoHaeHT AH
YPCP, npodecop, LOKTOp recsioro-mMiHepano-
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rivHmx Hayk |.C. YceHko. TyT Ha ToM Yac npauto-
Banu Bigomi BueHi I.J1. Jlnyak, |.[0. LlapoBcbkuii,
|.b. Wepbakos, J1.I. bepHaacbkka, T.I. Xmapyk
Ta iH. Lle 6ynu He Tinbkn HenepesepLUeHi da-
XiBUi CBOEI crnpasu, ane n BMCOKOKBanigiko-
BaHi, iIHTENEreHTHi nogn. Pa3omM 3 HUMK NaHi
Hatanq, we 30BciM Monoge aiBya, Mmig yac
reoNorivyHUX ekcrneauLin BNpuTyn 3iTkHynacs 3
TAEMHUYICTIO | Kpacow npupoauv, Bigyvyna
3B’A30K N0ANHN 3 fOBKINnaM. Came BOHM Npu-
wenunu i Ntobos A0 reonorii.

Y 1961 p. Hatania KocTaHTuHIBHA BCTYy-
nuna Ha ginonoriyHnin pakynbTeT KMiBCbKOro
hepxaBHOro yHisepcutety iMm. T.I[. LLeByeHka
(BedipHe BigaineHHs). Y 1963-1967 pp. BoHa
onaHoBye npodecito 6ibniorpada y HaykoBil
6i6nioTeui I'TH AH YPCP. Bnitky 1967 p. nani
Hartang ycniwHo 3akiH4ynna yHiBepcuTeT.

3 nuctonapa Toro x poky H.K. MNuwHeHKo
cTana npautoBaTtu 3a Gaxom NiTpenakTopom
B pepakuii «[eonoriyHoro >ypHany», npon-
LIOBLUW BCi Wabni pegakTopcbkoi Npodecii.
A ue woaeHHa koniTka npaus, NocTinHe BAOC-
KOHaJIEHHS 3HaHb He TiNlbkM reoforiYyHoro
CNpsIMYBaHHS, a N crneujanbHOro niteparyp-
HOro pegaryBaHHs, [O0CKOHasIoro HaykoBOro
nepeknaay 3 poCinCbKOi MOBUM Ha YKPaiHCbKY
i HaBnaku, nonirpadiyHoi MancTepHOCTI,
ApYyKapCbKOi Cnpasn, a TakoX CMiJIkyBaHHSA 3
aBTOpaMU, HaOaHHS IM KOHCYJbTaUIn 3 TUX YK
iHLLNX NMUTaHb.

Mani Hatanga nigBmuyBana ceoto KBanioi-
kauito 'y MockoBcbkOoMy nonirpagiyHomMy
iHCTUTYTI Ta y JIbBOBI Npn YKpaiHCLKOMY MOJii-
rpadiyHoMy iHCTUTYTI iM. |IBaHa dPepoposa, a
TakoX Ha Kypcax no BMBYEHHIO pefaryBaHHs
BibniorpadiyHmMx cnuckiB Npu BUOABHULTBI
«HaykoBa aymka». Kpim Toro, BoHa onaHyeana
i 3piicHioBana B «[eosiorivHOMy >XypHani»
HOBWIA BUA, NyOnikaLii — AernoHyBaHHS.

Lle 6yna BucokoksanidikoBaHuii npode-
cioHan-penakTop. BoHa 6yna cniBpeaaktopom
6araTbOx HAYKOBUX BUOAHb 3 Pi3HUX Fre0oriy-
HUX ranysemn.
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OcTtaHHim yacom H.K. NuriHeHKo onaHoBY-
Bana KponiTky poboTy rno nepesoay «feonoriy-
HOrO >ypHany» Ha HOBUN MIDKHAPOAHUN
piBEHb, 30KpPEMa A0 3apybiXHOT aHaNiTUYHOI
6a3n gaHmx SCOPUS.

HaTtanis KocTaHTuHIBHA Opana y4acTb y
poboTi 6araTbOx BCECOW3HUX Ta pecnyoni-
KaHCbKMUX Hapad 3 MeTol nonynspusalii
«[eonoriyHoro xypHany», O3HaNOMIIEHHSA
reosloriyHoi  CcnifbHOTM 3  Marepianamu,
O OPYKYIOTbCH Ha MOro CTOPiHKax, a Takox
NiABULLIEHHS KiNbKOCTI nepeannaTHUKIB Xyp-
Hany. leorpadia umx BiopPSAOKEHb LLUNPOKA —
Kamuatka, BnagmBocTtok, Anatutu, Miac,
TawkeHT, JleHiHrpapn, JleBiB, Menitononb,
Cimdepononb Ta iH.

3a BeNMKNM BHECOK Y CTAHOBJIEHHS | PO3-
BUTOK «[eonoriyHoro xypHany» i nponaraHgy
reonoriyHmx 3HaHb H.K. MNMnwHeHko Haropoa-
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XEHO MepcoHanbHOK [1o4YeCcHOo rpamoTolo
MiHicTtepcTtBa reonorii YPCP i YkpaiHcbkoro
pecnybikaHCbKOro KOMITeTy npodCcoo3y
POBITHUKIB re0N0ropo3BiayBanbHMX PooIT, Big-
3Hako HAH YkpaiHnm «3a npodecinHi 3a0-
OyTKM» Ta iH.

Mani HaTana 6yna oyxe 4ynHow, Haa3Bu-
YaliHO CKPOMHOIO, MPUBITHOK JIOANHOIO.
3aBxaun BUCnyxae, nopaamTtb, AonomMoxe. Jlo-
OuHa 3 pobpoio ayweto. BoHa 6yna TOHKUM
NoLiHOBYBa4YeM MUCTELTBA, NiTepatypu, Ha-
pOOHOI TBOPYOCTI, Nontobnana teaTp.

Bci, xTo 3HaB Hatanito KOCTAHTUHIBHY —
iHTenireHTHy, 6naropogHy Ta 406pPO3nNUNUBY
JIOONHY, Ha3aBXam 36epexyTb NPo Hei CBITy
i BOSIMHY MaM'aTb.

Peokonezia «I eonoeiunozo xcypuanyy»
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MPABHUAA AAS1 ABTOPIB

Y «[eonoriyHoOMy XypHani» BUCBITAIOIOTLCS HOBI AaHi Fre0SI0riYHOI HayKM | NPakTUKn, Teope-
TUYHI PO3POOKK, HAYKOBI y3arasibHEHHS, Pe3ybTaTh A0CIOKEHb KOPUCHWX KONANNH, ANCKYCIHI
NUTaHHS, HOBI KOHLLENLT, rinoTe3u Towo. Po3rnspaTecs 06’ekTy YKpaiHM Ta iHWKWX KpaiH, AKLO
BOHW CTAHOBNATb 3arajibHOHAyKOBUI iHTepec. CTaTTi APYKYIOTbCS YKPAIHCbKOIO, POCIACLKO Ta
AHIMINCbKO MOBaMK 3a 6aXkaHHAM aBTOPIB.

MarTepianu, wo HaaxoaaTb o «feonoriyHoro XxypHany», MatoTb 6yTu opopmineHi Bia-
NoBiAHO A0 BUMOT i cTaHAapTiB 3apy0iXkHOT aHaniTu4Hoi 6a3n gaHnx SCOPUS (http: //
www: nbov.gov.ua/ node/869).

Jo pepakuji nogasaty nanepoBy KONitO CTaTTi Ta PUCYHKIB (ABa NpUMipHMKM), wpudT 11 pt
yepes 1,5 iHTepBanu. Po3gpykieka mae 6yTu nignncana scima astopamu. Kpim Toro, cnig Haga-
BaTW eNnekTpoHHY Bepcito ctatTi Ha CD-RV, odpopmneny B pegaktopi Microsoft Word y dopmari
DOC, wpudT Times New Roman Cyrillic (po3mip 11 pt, a pns tabnuub — 9 pt). TekcT He apxiBy-
Batn. PucyHkm npepcrasnatn y dopmati TIF. Ha amckax matoTb OyTn nvwe ¢painm 3 0cTaTou-
HMM BapiaHTOM CTaTTi | PUCYHKIB.

CraTtTi cynpoBogXyBaTu IMCTOM 3 Micusl pob0oTM aBTOPIB (B AIKOMY HaJaHa rapaHTis onnatu
BUTPAT MO BUAAHHIO Ny6nikauii Ta NoBiAOMISETLCS PO3PaxXyHKOBUIM paxyHOK), BUTAMOM i3 3aci-
OaHHS BioAiNy 3 pekoMeHaauieo cTaTTi 40 APYKY, akTOM eKCNEePTHOI KOMICIT.

CTpykTypa cTaTTi Taka: BCTyMn, TEOPETUYHO-METOAMYHA YaCTHHA, OOrOBOPEHHS PE3YNbTATIB,
BUCHOBKM. OBCAr cTaTTi NOBUHEH He nepeBuwyBaTn 15 cTopiHok Yyepeld 1,5 iHTepBanu (pa3om
3 TabnuuamMmn, cnnuckom nitepatypu / references, nNigTeKCTOBKaMU A0 PUCYHKIB, YKPATHCbKUM,
POCINCLKNM i @aHMMINCbKMM pe3ioMe). PUCYHKIB — He BinbLue 4. Tabnnui, pUCyHKM, NiATEKCTOBKM,
CnuncokK nitepatypu / references opykyBaTu Ha OKpeMmnx CTopiHkax. HasBm Tabnnub, PUCYHKIB i
NiATEKCTOBOK A0 HMX HABMpaTN MOBOIO OpPUriHany, a TakoX aHMiNCcbKoo. Y CTaTTsaX BUKOPUCTO-
BYBaTU TiNbku oanHuui cnctemu Cl.

Cnucok nitepatypu / References cknagaetbcs B andasiTHOMY nopsaaxy. Mig ogHMM NyHK-
TOM JliTEpaTypu NOAAETLCS ONMMCAHHSA OKEpPea CnoyaTky MOBOIO opuriHany, a nig Hum (6e3 no-
BTOPEHHS HOMepa MyHKTY fliTepaTypu) — aHMiNCbKO0. AKLLO OXKepeno aHminCcbko MOBOIO, TO
roro Tpeba onucatu nig, ogHUM HOMepoM fniTepaTypu ABidi. BkadyBaTu Bcix aBTOpiB, HE CKOPO-
4ylouKM A0 TPbOX. B TEKCTI nocunaHHg Ha oxepena HabmpaTtu B KBagpaTHUX Ay>XKax, Noaaym
npi3BuLLE aBTOpa i Yepe3 KOMY — Pik BUAAHHS (SKLLO ABa aBTOPa, TO HabmpaTn 000X; AKLLO TPU i
Oinblue, TO BKa3yBaTu NepLIOro Ta iH. i Yepe3 KoMy — pik BuaaHHs). KinbkicTe mxepen — 10-25.
BkasyBatu iHaoekc doi (3a HasBHOCTI).

CtatTta Mmae 6yt odpopmiieHa 3a Takol CXEMOLO:

IHoekc YOK cTaTTi — y BEPXHi YaCTUHI CTOPIHKK Bif NiIBOrO NOAS (HEXNUPHUM NPSIMUM).

Hassa ctaTtTi MOBOIO OpuriHasny —y BEPXHili HaCTUHI CTOPIHKM MO LEHTPY (BENUKUMU NliTepamm
MPAMUM HaMiBXUPHUM).

IHiLianm Ta Npi3BuLLa aBTOPIB — NO LEHTPY (MPSAMUM XUPHUM)

Huxye — kum pekomengoBaHo (10 pt KypCcurB HEXUPHMUIA).

LLle Hmx4e — NOBHA Ha3Ba OpraxisaLin Ta iX 3Haxo4KeHHS (MiCTo, kpaiHa), E-mail (11pt kyp-
CUIB HEXUPHUI).

LLle HuX4e — BYEHUI CTYNiHb, BYEHE 3BaHHS, NOocaa BCix aBTOPIB (11pt KypCuB HEXUPHMIA).
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Yepes 1 iHTepBas No WnpuHi:

Pesiome Ta k1to4oBi cnosa MoBOo opuriHany (10 pt npsaMum HEXUPHUM).

Yepes 1 iHTepBan no WMpuHi:

AHMMINCBKO MOBOIO — Ta camMa iHpopmadlis B Tirh camiih NOCAIA0BHOCTI: 3arosioBOK; aBTOPW;
KM PEKOMEHA0BAHO; Ha3Ba opraHisadii Ta ix agpeca (Bci 3HauyLLli crioBa HabupaT 3 BeNnKoi
nitepun), E-mail; BYeHUIN CTyniHb, BYEHE 3BaHHSA, Nocana; pestomMe (3a o6carom mMoxe 6yTn
BinbLue, HixX pe3tome HauioHanbHo MoBoto — 100-250 cniB; oNTUManbHUM BapiaHT — CTUCIIE NO-
BTOPEHHS CTPYKTYPW CTaTTi) Ta KNHOYOBI C/I0BA.

Yepes 1 iHTepBasn Nno WnpuHi:

Pocilicbkoto MOBOIO (200 YKPaiHCbKO, SIKLLO CTATTS POCINCbKO MOBOIO) — Ta cama iHpop-
mMaLlisi B Tih camiin NOCNiLAOBHOCTI: 3arofioBOK; aBTOPU; KUM PEKOMEH0BAHO; Ha3Ba OpraHisauin
Ta ix agpeca, E-mail; B4eHMI CTyniHb, BYEHE 3BaHHS, Nocaaa.

ABTOPCbKMI 3HAK © — OCTaHHIN pAAoK Ha NepLwin cTopiHui (10 pt NPIMUM HEXMPHUM).

3 HOBOI CTOPIHKM Bif, NIBOrO MOns:

[MoBHWI TEKCT cTaTTi MOBOIO opuriHany (11 pt yepes 1,5 iHTepBany NPAMUM HEXUPHUM).

HanpukiHui TEKCTY CTaTTi — NOASAKW.

3 HOBOI CTOPIHKM Bif, NIBOrO NMons:

Cnucok nitepatypu / References (10 pt yepes 1,5 iHTepsanu).

Micna nitepaTypy OO NpaBoro nonsa Habpatn gaTty HagxomkeHHs ctatTti (10 pt yepes
1,5 iHTepBann NPAMUM HEXNPHUM).

ABTOpPM BiZNOBIAAIOTH 32 TOYHICTb BUKNaAeHUX dakTiB, LumTart, 6ibniorpadiyHmx 4OBIAOK, HANN-
CaHH4 reorpadivyHnx Ha3B, BNACHUX iIMEH.

CrartTi, opopMIeHi He 3a BkKa3aHUMK NpasuiaMmn, NPUAMaTUCAa A0 Po3rnsay He OyayThb.
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