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THE MODELING OF THE DEEP HYDROGEN DEGASATION

Resent years people are discussing the problem of the earth’s deep degasation more and more. It
is natural gas, hydrogen, sulfide hydrogen. Security issues are particularly topical today, especially
mine works. At the work faces the gas emission leads to a great number of accidents, which causes

people’s deaths.

The data collection of explosions in the mines as the result of gas evolution.

Table 1
The List of the gas explosions during centenarian while, Russian sources
Hara Mecto IlaxTa Tun Yuciao ®a3a JIyHbl
aBapuu CMEPTHBIX
HCXOJ0B, YeJl.
23.09.1936 | Kemepogo LenTpansHas B3peis 10 8, 9-e myHHBIE
MeTaHa CYTKHU
24.11.1941 | KemepoBo LenTpansHas BspeBraza | 9 6, 7-e ;IyHHBIE
CYTKHU
26.04.1942 | Kuraii Banbcuxy B3peis 1549 11-e myHHBIC
MeTaHa CYTKH
25.08.1942 | JlenuHCK- nM. Kuposa B3peis 12 13, 14-e nyHHBIC
KY3HEIKUN MeTaHa CYTKH
01.10.1944 | Amxepo- [laxTa Ne 5-7 B3peis 15 IMoanonynue
CymKeHck uM. Knposa MeTaHa
01.05.1945 | Kazaxcran HlaxTta Ne 20 B3peis 89 19-i1 nyHHBIN 1eHb
Carnaes nM. JKnanosa MeTaHa
16.06.1946 | Amxepo- [axTta 5/7 B3peis 25 17, 18-i1 myHHBI
CymKeHck uM. Kuposa MeTaHa JIeHb
12.06.1947 | KemepoBo LenTpansHas B3peis 21 22, 23-e myHHBIE
MeTaHa CYTKH
11.09.1947 | KemepoBo CeBepHas B3peis raza | 53 26-ii TyHHBIN 1€Hb
03.12.1949 | KpacHomoH [laxTa 2-6uc B3peiB raza | 29 13,14-e nynHbie
CYTKH
21.01.1950 | Hopwuisck [axta Ne 11 B3peis 50 3—-6-¢ 1yHHBIC
—23.01.1950 MeTaHa CYTKH
30.08.1952 | Honenk MynikeToBcKasi- B3peis 50 10, 11-# nmyHHBIH
BeprukanbHas JICHb
04.08.1955 | Kuzen umM. JleHnHa B3peis 44 HoBoaynue
MeTaHa
27.01.1956 | HoHeux, IOro-3anagnas Ne3 | B3peis raza | 18 IosHomyHne
Pocrosckas
00J1acTh
29.05.1957 | m. PyruenkoBo | IlaxTa Ne 30 B3peiB raza | 15 HoBoaynue
(r. CrasnnHo)
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Table 2

The List of the gas explosions during centenarian while, English sources

Date Site Name of the mine Number Moon phase
of deaths
04.03.1887 Belgium La Boule 120 25 lunar day
25.06.1894 Wales, Cilfynydd, Glamorgan | Albion Colliery 290 9 lunar day
10.03.1906 Courriéres, France Courriéres mine 1099 Full moon
01.12.1907 Fayette City, PA Naomi Mine 34 26 lunar day
06.12.1907 Monongah, WV Monongah Mine 362 6 lunar day
19.12.1907 Rostraver Township, PA Darr Mine 239 Full moon
13.11.1909 Cherry, IL Cherry Mine 259 New moon
14.10.1913 United Kingdom Senghenydd Colliery | 439 14 lunar day
22.10.1913 Dawson, New Mexico Dawson Stag 263 22 lunar day
08.02.1923 Dawson, New Mexico Dawson 123 23 lunar day
13.07.1928 Netherlands, Brunssum Hendrik 13 26 lunar day
22.09.1934 North Wales Gresford 266 14 lunar day
26.04.1942 Benxi, Liaoning, China Benxihu 1549 11 lunar day
21.12.1951 West Frankfort, Illinois Orient 2 119 23 lunar day
08.08.1956 Marcinelle, Belgium Bois du Cazier 262 3 lunar day
03.03.1958 Netherlands, Geleen Staatsmijn Maurits 7 13 lunar day
21.01.1960 South Africa, Sasolburg Coalbrook 437 23 lunar day
09.05.1960 China Laobaidong colliery | 682 14 lunar day
09.11.1963 Fukuoka, Japan Mitsui Miike 458 23 lunar day
28.05.1965 Jharkhand, India Dhanbad 300 27 lunar day
21.10.1966 Aberfan Aberfan 144 8 lunar day
19.01.1967 New Zealand, Greymouth Strongman 19 10 lunar day
20.11.1968 Farmington, WV Farmington 78 New moon

This information is presented here in histogram.
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They propose a model of the activation mechanism of gas evolution from the Earth's core.

Fig. 1. Water hammer

Coincidence the phases of Earth's core vibrations caused by the attraction of the moon and the sun.

tarth Moon The sun

Fig. 2. Activation of the gas emission is the result of the process resembling the hydraulic shock

Indeed, the number of explosions at the work faces increases during new and full moon time, the
number of accidents with people’s death increases too. It is clear that there is the correlation between
the movement of the Earth's core and the gas emission. We identified certain regularity — the degas-
sing of hydrogen is the most active in March and November.




Annually all over the world the sudden explosions in the mines take away thousands of people’s
lives. The mines blow up because of the lunar gravity effect. If we make the days of new and full
moon time the days off for all miners, there will be much less victims. Also, there is one more solution
of this problem — the installation of sensors which will be able to fix the hydrogen content.
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ANALYSIS OF ULTRASONIC OIL LEVEL AND INTERFACE
LEVEL MEASUREMENT METHOD

In order to perform accounting operations in the oil-trunk pipeline system there is a method of
mass measuring of tank oil and produced water placed in the tank. One of the points of this action is
an oil level measuring and interface level measuring.

There are more twenty methods for measuring liquid products level. Some of them are widely
used in industry, others have very specialized applications due to their inherent disadvantages. The
most common methods of measurement:

® wave (effects associated with the propagation of electromagnetic and acoustic waves in the fluid
are used);

® non-wave (mechanical, floating, as well as based on the principles of change in capacitance,
liquid column pressure, buoyancy);

® combined (it combines elements of wave and non-wave methods) [1, p. 51].

Such devices as oil gauging tape and a triple-functional gauging tape carry out measurements in
the tanks not equipped with Oil Metering Skid mechanically.

A measuring method using oil-gauging tape is as follows: lower the tape with load slowly until
it touches the bottom, avoiding deviation from the vertical position, without touching of the inner
equipment, maintaining a stable state of oil surface and preventing waves. Next, tape is raised verti-
cally, avoiding displacement aside, and read the site of the tape dampened by oil. Site on tape is
carried out immediately after the wetting of the measuring tape over the hatch up to 1 mm.

Interface level measurements are carried out with the help of water-sensitive tape that stretched
form is attached to the surface of the load on two opposite sides. Oil gauging tape with load with
water-sensitive tape is kept in the tank still for 2-3 minutes, when the water-sensitive layer is com-
pletely dissolved and the line between layers of water and oil will be sharply separated. Measuring
the liquid level in each tank is carried out twice. If the results do not differ by more than 1 mm, the
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level measurements result as taking their average value. If the resulting measurement discrepancy is
greater than 1 mm, the measurement is repeated twice, and taking the average of three similar meas-
urements [2, p. 16-19].
The disadvantages of measurement method by oil gauging tape are:
a high degree of the human factor;
the need to use water-sensitive tape or paste;
the need for multiple measurements;
the duration of the measurement.
A measuring method by triple-functional gauging tape in exactly the same way as described
above, however, due to the features of the device, has a significant difference. The essence of the
device: it is equipped with a load with electronic probe, emits a continuous sound when it detects
hydrocarbons and intermittent — when water is detected. LED display, located in the center of the
device, showing the liquid temperature [1; p. 4].
In the Russian oil companies triple-functional gauging tape Flexi-Dip D-2401, manufactured by
British firm "MMC" is used. The scheme is shown in Figure.
Based on experience of using these devices in the workplace the following disadvantages are:
® device mismatching to the Russian standards (the device is made in USA);
® contamination of the probe and, as a consequence, inaccuracy in measurement of interface level;
® a high price, inappropriate to performed functions (approx. $ 10,000).
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Figure. Flexi-Dip D-2410-2 scheme



Promising measurement method for the conditions in oil industry (namely the sticky, viscous
liquid, the presence of the border between two liquids, a possible hardening and freezing of the liquid
during exploitation) is an ultrasonic one. The specific point of this method is transmission of an ul-
trasonic wave through a condensed medium, its reflection, reception and the subsequent interpretation
of the data. The rate of passage of ultrasonic waves through the liquid is influenced by various phys-
ical characteristics:

® geometric parameters;
® liquid temperature;

® |iquid density;

® liquid viscosity.

The reflected wave is a composition of spherical waves with complex spatial and temporal struc-
ture, the analysis of these waves allows to set the values of object physical characteristics.

In Russia, domestic echo meters are manufactured used by fishermen to catch fish. These are
devices "Practic ER-6Pro2", produced by LLC "Practic-NC" (Zelenograd, Moscow region). Echo
meters are structured in two parts: the electronic unit and the transmitter with battery compartment.
The transmitter is connected to an electronic unit with a cable length of two meters. The electronic
unit is a two control buttons one, clear screen and integrated cable connecting the unit to the sensor.
The transmitter serves both as a transmitter and as receiver (microphone) of reflected from the bottom
and other objects echo [3; p.7]. This device can be a base that must be adapted for the needs in the oil
industry based on the following features:

® the need to adjust to a different oil viscosity (ultrasonic signal velocity through oil is inversely
proportional to its viscosity);

® greater depth of reservoirs (not less than 20 m);

® 3 clear definition of the interface level of oil and water;

@ display accessible and understandable information.

Thus, carrying out these requirements, we will get a device for measuring level of tank oil level
and interface level that is more practical and convenient with low cost and meets the criteria of import
substitution and different from the currently used one.
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DEVELOPMENT OF A METHOD
OF SMOOTHING DISTURBANCES ARISE IN THE FLOW
OF FLUID IN THE PIPELINE

To transport heavy oils economically, the pressure drop in the pipeline must be lowered to min-
imize the pump power required to push the oil over a long distance. However, because of their high
viscosity at reservoir conditions compared to conventional light crude oils, conventional pipelining
is not adequate for transporting heavy crude oil and bitumen to refineries without reducing their vis-
cosity. The methods used for transporting heavy oil and bitumen through pipelines are generally
grouped into three as shown in Figure: (a) viscosity reduction [e.g. preheating of the heavy crude oil
and bitumen and subsequent heating of the pipeline, blending and dilution with light hydrocarbons or
solvent, emulsification through the formation of an oil-in-water emulsion and lowering the oil’s pour
point by using pour point depressant (PPD); (b) drag/friction reduction (e.g. pipeline lubrication
through the use of core-annular flow, drag reducing additive); and (c) in situ partial upgrading of the
heavy crude to produce a syncrude with improved viscosity. Areas of research are anti turbulent ad-
ditives and their use in the oil industry for the transportation of oil through pipelines [1].

The aim of this study is to develop a test bench for testing anti turbulent additives which are used
in the fields of real or suggest a different way of smoothing disturbances in the pipeline.

As the dominant transport fluid property, high crude oil viscosity poses great challenges to oil
production, refining and transportation through wells and pipeline. The viscous drag, wall friction
and pressure drop in the pipeline are much higher in heavy oil compared to conventional light oils.
The drag is the result of stresses at the wall due to fluid shearing causing a drop in fluid pressure.
This makes it challenging to pump the oil through a long distance. Therefore, drag reduction is a
lubrication technique based on core-annular flow to reduce pressure in the transport of heavy oil
via pipelines. The commonly used techniques to lower the friction to enhance pipeline transporta-
tion of heavy crude oil include dragreducing additives and core-annular flow. Both technologies
reduce flow drag by varying the velocity field such as dampening the turbulent fluctuation in the
near wall region of the pipeline, while the flow in the heavy oil pipeline is laminar or slightly
turbulent with minimum flow resistance based on viscosity influence on flow drag. However, most
studies on flow drag reduction pay attention mainly to reducing the viscosity by physical or chem-
ical methods, but according to Newton’s viscosity law flow drag depends upon fluid viscosity and
velocity profile [2].
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Figure. Diagrammatic display of methods of improving heavy crude oil and bitumen flow via pipelines

The pressure drop encountered in heavy crude oil transportation via pipelines is more acute when
it is to be transported over a long distances; therefore drag reduction by incorporating an additive
becomes an option. The transportation of crude oil via pipelines is mostly in the turbulent flow re-
gime. Additionally, high frictional loss as a result of high viscosity causes much of the energy applied
to transport the crude oil to be wasted. High drag in turbulent flow is caused by radial transport of
flow momentum by fluid eddies. Polymer drag reduction was discovered decades ago by Toms
(1948), who observed about 30-40 % drag reduction upon the addition of polymer (methyl methac-
rylate) to turbulent monochlorobenzene flowing via pipeline. In this respect, drag-reducing additives
help to reduce friction near the pipeline walls and within the turbulent fluid core of moving fluid.
Therefore, for energy conservation and high efficiency of bitumen and heavy crude oil transfer, drag
reduction is vital.

Drag-reducing additives are classified into three categories: polymers, fibers and surfactants.
The key role of these additives is to suppress the growth of turbulent eddies through the absorp-
tion of the energy released by the breakdown of the lamellar layer. Furthermore, drag additive
helps reduce friction near the pipeline walls and within the turbulent fluid core during transpor-
tation, which results in high flow rate at a constant pumping pressure. Consequently, solubility
of the drag-reducing additives in the heavy crude oil is a key requirement. In addition, there
should be degradation resistance and stability against heat and chemical agent. The common dif-
ficulties encountered in the use of dragreducing additives includes the tendency of the additive to
separate when stored, difficulty in dissolving the additives in the heavy crude oil and the problem
of shear degradation when dissolved in heavy crude oil. In addition, determining the dosage re-
quired to maintain constant pressure drop is challenging.

This theme was developed in Russia, on the basis of problems at the Vankor field. The advantage of
the use of additives are definitely increasing through put capacity of the pipeline, as well as the reduction
of energy losses. The only disadvantage of anti turbulent additives use is its high price [3].
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THE DESIGN OF FILTERS FOR THE PROTECTION
OF SUBMERSIBLE PUMPS OF VANKOR FEILD

Well operation producing oil reservoirs sands is accompanied by a large amount of sand and
other impurities. Sand is abrasive and its presence in the wellbore production leads to increased wear
of downhole pumps and other equipment. Now a days there is no information on the use of filters at
the Vankor field.

As aresult of long-term oil without filtration begins problems such as clogging, abrasion, damage
equipment. In this connection, it stops well, and are increasingly undergoing renovations, bringing
the company incurs losses.

In the Vankor oil production is carried out in such a way that at first goes well in the vertical
direction, but in the end comes the end of the horizontal, and the design of the well involves the
installation of a filter before the pump in the vertical part.

Using the filter in the vertical portion of the wellbore, set before the pump, with proper filter
design, production rate is maintained, as well as most of the grit is removed, and their concentration
is reduced, allowing extended maintenance-free operation of the well, as well as lowering the cost of
repair work internally.

The filter includes a housing comprising two sections which are in turn connected to cou-
pling the upper and lower guide rails pipe picker chamber, as well as tubes that create the inside
of the sections, the top is still holding the snap ring and washer (figure).
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Figure. Well filter

Liquid enters through the perforated top section, twisting creates a turbulent movement,
further fluid enters the lower section in the through-holes in the bottom rail. Via transverse
ducts liquid enters a fishing in the first chamber, and of the fact that the liquid will change to
the opposite direction — through inertia sand settles in a fishing chamber. Then the liquid moves
into the second chamber a fishing smaller in the same way the liquid is filtered. Then the puri-
fied liquid passes into the pump. The filter design is made in extremely easy way to use, all
cameras are mounted on threaded connections, and so it can be easily disassembled and cleaned.
Benefits of the proposed well screen:

Maximum cleaning oil from the sand.

Possibility of producing wells for different flow rates, as well as the diameter.
Mount the pump facilitates ongoing repairs.

It includes the methods centrifuge and gravity.

Advantages of the filter:



® Reduction of fuel consumption, electricity, etc., resulting in increased maintenance intervals of
the well.

Production of additional oil volume.

Simplification of labor production staff (operators of mining, etc.).

Reduction of funds for the overhaul of wells.

The design of the device allows you to simulate the standard series for operational pillar
127-178 mm, flow rate of 200-800 m®/s and a solids content of up to 8 000 mg/m?.

This work is based on a patent Ne2010125178 / 03. Inventor — P.M. Kondrashov.
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METHODS OF PREVENTING ARP DEPOSITS
USING LOW-VISCOSITY MARINE FUEL
AS A SOLVENT FOR HEAVY STILL BOTTOMS

Crude oil is a polyphase heterogenous system. When ambient conditions are changed the disengage-
ment of high-molecular-weight oil components comes around. Such oil components are called asphaltene-
resin-paraffin (ARP) deposits. They are considered as a very complicated dispersed system. Differences in
the composition and the structure of the deposits set requirements to chemical reagents and particularly to
the asphaltene-resin-paraffin deposits remover. The removers must have a balance between solvent ability
and ability to break conglomerates of hardly-soluble components into small pieces. They have to keep this
balance because it is a complicated task to select the solvents for all groups of hydrocarbons of oil deposits
taking into account environmental requirements [1, p. 8].

The formation of these substances on the walls of oil storage units and pipelines considerably reduces
the overall system performance and the running efficiency of pumping plant. The cleaning of the fuel stor-
age tank is a process that should be done once in two years in case of the automaobile gasoline storage, and
twice in two years with lubricants, which contain dopants. Tanks for other oil-products which have similar
physical and chemical properties are cleaned as needed, which is determined by the technical specifications
of petroleum product storage facilities and the engineering status of the containers [2, p. 268].

Methods of preventing ARP deposits which are used nowadays don't allow to avoid their for-
mation. So it is a urgent problem to remove the asphaltene-resin-paraffin deposits from the processing
facilities [3, p. 145].
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There are various methods of preventing ARP deposits such as physical methods (mechanical
mixing, ultrasonic vibrations), thermal treatment (flushing with hot petrol or water as the coolant),
chemical ones (solvents and removers) [4, p. 209].

Taking into consideration the disadvantages of different solvents and removers, and using analytical
and patent review, it was determined that solvents based on oil and oil-products are the most appropriate
remover of ARP deposits. Apart from this, ARP deposits aren't an inevitable waste of petroleum industry,
they could be involved in production of bitumen, naphtha residue, lubricants [5, p. 200].

The aim of this research is to explore the composition of the asphaltene-resin-paraffin deposits forming
in the oil storage tanks at «Achinsk refinery of Eastern oil company, Limited», to select effective and af-
fordable solvent, to determine the effect of injection of asphaltene-resin-paraffin deposits into the Burner
Fuel 100 composition on the complex of technical and operational characteristics.

The task of this research is to designate an optimal quantity of low-viscosity marine fuel as a
diluent of ARP deposits with due attention to passport requirements of naphtha fuel for freezing point,
kinematic viscosity.

The subjects of the research were chosen benthal ARP deposits formed in the fuel storage tank,
the burner fuel 100, low-ash fuel oil (State Standard 10585-2013), low-viscosity marine fuel (State
Standard 32510-2013).

To select a hydrocarbon solvent for asphaltene-resin-paraffin deposits in the investigated product
and naphtha oil, the content of the main group components (hydrocarbons + paraffin waxes, gums,
asphaltenes) was identified. The hydrocarbon type content of the naphtha oil, the ARP deposits, was
made by adsorption method [6, p. 101]. The received data is given in Table 1.

It was diagnosed that the benthal ARP deposits are characterized by high content of lube oil and
paraffin waxes.

Based upon the content of the group components low-viscosity marine fuel was offered as the solvent
for ARP deposits. Low-viscosity marine fuel includes hydrocarbon compounds which contain alkane and
aromatic structures, which are the closest to paraffinic oil substances of ARP deposits [7, p. 49].

Table 1
The content of the group components of the ARP deposits,
the naphtha oil, the low-viscosity marine fuel in mass percents
Type of oil-prod- | Hydrocarbons + Paraffin Gums Asphaltenes Mechanical Water
uct paraffin waxes waxes impurities
ARP deposits 84,8 18,7 9,6 0,1 24 31
Burner fuel 100 66,9 3,0 28,1 31 1,0 09
Low-viscosity 99,1 2,8 0,9 — — —
marine fuel

The method for the orthogonal planning of experiment was used to determinate the influence of
introduction ARP deposits with low-viscosity marine fuel as the solvent in burner fuel 100.

The content of the ARP deposits and the low-viscosity marine fuel in naphtha fuel varied in the
range of 0-10 weight parts with the step 5 weight parts, provided the content of burner fuel 100 is a
constant value — 100 weight parts.

The composition of mixtures and the experiment matrix are given in Table 2.



Table 2
Split of oil products in samples

Numeral order of the samples 1 2 3 4 5 6 7 8 9

Characteristics of the analyzed | Low-viscosity | 0 | O 0 5 5 5|10 | 10 | 10
mixture marine fuel

ARP deposits | 0 | 5 | 10 | O 5 110| 0 5 |10

Burner fuel 100
100

The mixtures were prepared at the temperature of 70 degrees Celsius. Firstly the ARP deposits
were combined with the low-viscosity marine fuel until a homogeneous mixture was obtained and
then the burner fuel 100 was added. The received samples were researched for compliance with the
complex of technical and operational characteristics for burner fuel 100 (State Standard 10585-2013),
thus were measured such parameters as freezing point (State Standard 20287-91), kinematic viscosity
(State Standard 33-2000). All the experimental data was processed using TurboPascal program. Out-
line curves were constructed using Microsoft Excel 2007 program.

The method of the orthogonal matrixes makes it possible to get an approximate estimator of the
beta coefficients and find a significant influence of the variable value on the properties of mixture, to
find the solution of the questions, which appeared during the specification writing for the appropriate
material [3, p. 15]

Using the method of the orthogonal planning of experiment, a graphic chart based on the freezing
point change depending on the composition of the mixture was built. The ratios of ARP deposits and
low-viscosity marine fuel were the variable values in this experiment. The outline curves for objective
variables are shown in Fig. 1 and 2.
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Fig. 1. Influence of the ratios of ARP deposits and low-viscosity marine fuel
on freezing point of the experimental mixtures
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Fig. 21. Influence of the ratios of ARP deposits and low-viscosity marine fuel
on kinematic viscosity of the experimental mixtures

Based on the made experiment it was specified that the optimal ratio of ARP deposits and low-
viscosity marine fuel is in the range of from 5 to 6 and from 4 to 10 for 100 weight parts of burner
fuel 100. According to the obtained data it was diagnosed that the sample which contains 5:5:100 in
the weight parts satisfies State Standard 10585-2013 for burner fuel 100.

Table 3
The comparative technical characteristics of experimental mixtures
with burner oil M-100 (State Standard 10585-2013. Fuel oil. Burner fuel. Technical condition)

Name of the parameter Burner fuel 100, State Standard | The experimental mixture
Kinematic viscosity, mm?/s, at 100 °C Not more than 50,00 15,00-15,50
Freezing point, °C Not more than 25 25

The conclusions:

1) the hydrocarbon type content of the naphtha oil and the ARP deposits was determined in our
experiment;

2) the use of low-viscosity marine fuel as the solvent for ARP deposits was proved according to
the content of the group components of the ARPD;

3) the optimal ratio of ARP deposits and low-viscosity marine fuel was specified in our research
using the method of the orthogonal planning of experiment.
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Hecmotps Ha TO, uTo B Heapax PecnyOnuku BypsaTust HaxoQsTcs MHOTOYUCICHHBIE MECTOPOXK-
JICHUs PYAHBIX MOJIE3HBIX UCKONAeMbIX (Mo4TH Bes Tabnuua MenaeneeBa), emeé B Hauasie XX B. Ta-
Kkue reosnory, kak M.A. Ycos, B.A. O6pyues, B./l. Ps3anoB ynensanu ocoboe BHUMaHUE U3YUYEHUIO
3anexeii yrieBogopooB (YB). B Hacrosiiee Bpems pecypcsl YB B Hefpax peciyOluKH OlIeHHUBa-
totcs yuyeHbiMu 1ouT B 10 003,45 muu T [1, ¢. 246]. DT BBIBOABI UMEIOT CEPhE3HOE HAYYHOE 000C-
HoBaHue: baiikanbckuil rpabeH-pudT U 00paMIISIOIINE €r0 MEKIOPHBIE BIAIUHBI C MOIIHBIMU KOM-
IUIEKCAaMU OCa/I0YHBIX IOPOJ CYMTAIOTCS MOTEHLIUAIBHO He(hTera3oHOCHbIMU 0O0bekTamu. Ilepcrek-
TUBHOCTb CE€BEPO-BOCTOKA Bypsitun Ha ra3 u He(Th onpenensieTcss MHOTOYMCICHHBIMU IPOSIBICHU-
SIMU Ta3a, OUTYMOB U HETH [TOYTH BO BCEX MEXTOPHBIX BIIaJUHAX.

ITepBbie nposiBieHus HeTH ObUTM OOHAPYKEHBI B PETHOHE €111e ABECTH JIET Ha3a]] B BUJE MIATCH
Ha [TOBEpXHOCTHU o3epa baiikan u nepruoanueckux BEIOPOCOB METaHa €O JAHA, KOTOPbIE (PUKCUPYIOTCS
u ceituac. Tak, B 2012 rojty ruraHTckoe NATHO HEPTHU JUAMETPOM OKOJIO KHJIOMETpa, MOJIHSBIIEECs
co aHa baiikana, 3apuxcupoBano B UuBbIpkyiickoM 3anuBe 0113 Ycrh-baprysuna. Kpome toro, o1-
Meyaluch HacKallbHble OUTYMOIPOSIBIIEHUS B 30HaX Pa3IOMOB.

SIpkoit 0COOEHHOCTBIO penbeda M Te0IOTHYECKOT0 CTPOEHUsl Tepputopun bypsatuu sBisercs
o0mne MEeXTrOpHBIX BIaauH. VX HacUMTHIBaeTCs OKOJIO CTa, HE CUMTas BIAJAMH o3epa baiikai.

['eonornvyeckuMu NMpU3HAKaAMU MEPCHEKTHB HEPTETa30HOCHOCTHU BHAJWH SBIAIOTCA: HAJTUYUE
TEPPUTE€HHBIX MOPOJ 3HAYMTEIHHON MOIIHOCTH, MOJIOJON BO3PACT OCAAKOB (KaliHO30M, Me3030i1),
3HAYUTEIIBHOE COAECPIKAHUE B HUX PACCESHHOIO OPraHUYECKOIO BELIECTBA, MOBBIIIEHHOE TEIJIOBOE
I10JI€, CKJIaYaTOe CTPOEHUE 0CaJOUHOro uyexiya. C TEKTOHNYECKUX MO3ULNI BCE BIIAJNHBI XapaKTe-
PHU3YIOTCS BBICOKOH CKOPOCTBIO TOTPYXEHHS KPHUCTAIIMYECKOoro ¢yHIaMeHTa, MpUBOJAIIECH
K HaKOIUICHHIO 3HAYUTEIbHBIX TOJII OCAJKOB 3a KOpOTKOoe BpeMs. JIuTonoro-crpaturpadudeckue
KpUTEpUH BechMa OnaronpusaTHbl. OcasouHble pa3pe3bl BIaJAWH BypsaTun XapakTepu3yroTcs BbICO-
KHMM COJEP’KAHUEM B IIOPOAAX PACCESIHHOIO OPraHMYECKOr0 BEIIECTBA, YEPEJOBAHUEM TTIMHUCTBIX U
necuanblx ¢anuii. Ilo nanusM rirydokoro Oypenust 1950-60-x rr. B IIMHUCTBIE TOPOBI CEPOTO U
TEMHO-CEpOro I[BeTa MOTYT OBITh He(Tera3oMaTepUHCKUMHU, a IECUaHUKH MOBCIOY 00aiatoT 61a-
TONPHUATHBIMU KOJUJIEKTOPCKUMHU CBOMCTBaMH [2, c. 15].

3emMHas Kopa B rpefenax 0aikaibckoi puToBOi 30HBI 0013JaeT CI0KHON Pa3ToMHO-0JI0KOBOM
CTPYKTYpPOH, pa3BUTHE KOTOPOH MPOMCXOAMIIO Ha MPOTSHKEHUH BCEH Te0JIOrMYecKoi nctopuu pudra
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(OT paHHETO MPOTEPO30s1 A0 KAHO30s1 BKIIOUUTENBHO). [Ipomeccsl pudrorenesa npuBein K akTHBU3a-
M BCEX CYIIECTBYIOIIMX Pa3IoOMOB M (POPMHUPOBAHHIO HOBBIX (puc. 1) [2, C. 26].

30H0i1 pa310MOB HanboIee BBICOKOTO MOPSIKA B PETUOHE SBISAETCS JTUTOCHEPHBIH OB MEXKITY
Cubupckoit 1 AMypckoilt MukporuTaMmu EBpasuiickoit TUTOC(hEpHOH TUIUTHI, K KOTOPOMY H TpH-
ypoueHna baiikanbckas KoTIoBUHA. Mexay nemnbio xpedToB Xamap-/labana, Ynan-byprace! u ribl-
60BbIM nogHATHEM bapry3nHnckoro xpedTa, MpOTATHBAIOIIMXCS BAOJIb BOCTOUYHOTO Oepera, U B ca-
Moii balikanbCkoil BIaguHE pacroiaraioTcs CUCTEMbl Pa3HOBBICOTHBIX OJIOKOB TEKTOHHYECKOTO
penbeda. To U cTyneHuyaThie TIIBIOOBBIC TOAHATHUS, U OMYIIEHHBIC WIH MOAHITHIC CTYIICHH, U Ma-
neie Baauabl. OHU ¥ COCTaBIISIFOT BOCTOUYHBIN 00pT baiikansckoro pudra co CTpyKTypoi ropasio
OoJee CI0KHOM, HeXKENH y TIPOTUBOIIOJIOKHOTO, 3anagHoro, opopmiaeHHOro OOpydeBCKUM COPO-
COM.

CrpykTypsl HaxoasaTcsi y OeperoB baiikana B 30He ¢ MOBBIIIEHHOW CEHCMOAKTUBHOCTBIO, UTO
MPUBOJUT K BO3SHUKHOBEHHIO MOJIBUYKEK HEJP U MEJIKMX 3EMJIETPSICEHUI, a 3HAUUT, BO3MOKHO pac-
(dbopmMHIpoBaHKE MTOPOI-TIOKPHIIIEK B 0CAJJOYHOM OacceiiHe. YueHble-reoorn B bypsatuu npeaiarator
He OypHTh CKBa)XHHBI BO BIIQ/IMHE, 8 HA UX OOPTY, I'/Ie IIOKPBIIKON JUTs 3aexkeil Y B MoTyT City)kKuTh
TOPHO-CKJIaJ4aThle COOPYKEHMS, TaK Ha3bIBAEMbIC HAJBUIOBBIC 30HBI, COCTOSIINE U3 MEIAHUTOB,
KOTOPBIE JTy4Ille TIIMHBI MOTYT CITY>KUTh IOKPBIKOHN 11t Hedtu. [lomydaercs, 4To MECTOPOKICHNE
MOJKET OBITh HE BO BIIQJIMHE, a 101 30HON rpaHuTHOrO mBa [2, ¢. 50].

VIMeHHO B MOJHAJBUIOBOM 30HE OTKPBITHI MHOIME KPYIHEHIINE MHPOBBIE MECTOPOXKICHUS
He(TH. DTOT CIOCOO WCIIONIB30BAIM U BO BheTHaMme, 1 B AMepHKe, T/Ie MeCTOpOKaeHne HeTH 00-
Hapyxwin B CkaucThIX ropax. Taxke mpruMepoM HaJBUTOBOM MOKPBIILIKH SBIISIOTCS OBl 3arpoca
B Meconortamckoit Bnanune (Upax).

B Hauane XX B. mpoBoamiiock Menkoe OypeHue Ha Oepery bapry3uHckoro 3ai1mBa moji pyKoBO/I-
ctBoM Ps3anoBa u bepe3oBckoro. beiu nmosmyyeHbl HE3HAUUTEIbHbIE TPUTOKU HE(PTHU U BHIOPOCHI
raza. B bapry3uHckoil BnaanHe npoOypeHO MHOKECTBO MEJIKUX CKBaXXMH Ha BOJAY U MOMCKOBBIX
CKBa)XMH Ha YIoJlb.

Puc. 1. BayrpuBnaguaasie pa3noMsl baiikana (cOpocsl, cOpPOCOCABHUTH, CABHUTH)



CpaBHUTEIBHO ITyOOKHX CKBaXKMH JiBe: ckBakuHa K-23 1 onopHas ckBakuHa «bapry3unckas-1»
(Kypymxkan). [Tocnenusisi 6bu1a OpHEHTUPOBAHA HE TOJIBKO Ha M3YYEHHUE pa3pes3a, HO U Ha MOUCKH
HedTH 1 rasza [3, C. 16]. B oTuere 0 pe3ynbraTtax OypeHHs CKBaXHHBI YKa3bIBAaCTCS MPHUCYTCTBUE
B pa3pes3e YIIMCTBIX CIAHIIEB U IJIMH C IOBBIIIEHHBIM COJEPKAHUEM OPraHUYECKOro BELECTBA, KOTO-
POE COACPIKUT HEOIKHTAHHO BBICOKOE KOJIMYECTBO JIETKOTO, BOCCTaHOBIICHHOTO OnTyMma [1, €. 250]. Uc-
XO/I51 U3 MTOJIYYEHHBIX JIaHHBIX MOXHO CJI€JaTh BBIBOJI, YTO €CJIU B IIpesienax bapry3suHckoi BriaJuHbl
B HEOT€HOBBIX OTJIOKEHUAX OyIyT BCTPEUEHBI HaJIE)KHO U30JIMPOBAHHBIE KOJIIEKTOPHI IIPH HATUYUU
XOpOILIUX CTPYKTYP, €CTh BCE OCHOBAaHUS 0’KMJIaTh IPUCYTCTBUSI B HUX IPOMBIIIJIEHHBIX 3aJIekKel
JeTKoil He(TH.

CreneHp 3HaYMMOCTH BIHMSHHUSA MOJ3EMHBIX BOJ Ha HpPOIECCHl (POPMUPOBAHUS, Pa3pyLICHHS
He(TEra30BbIX MECTOPOXKICHUN BEJIMKA M SBISIETCS, MOXKAIYH, TJIaBHON Cpellu IpYyTruX reosiornde-
ckux (pakTopoB. Boma HE TOJNBKO HEOTHEMIIEMBIN KOMIIOHEHT CPEJIbl, B KOTOPOU MPOUCXOMIST MPO-
LIECCBI, HO OHA TAK)KE€ UHTETPUPYET TEKTOHUUECKYIO aKTUBHOCTb, T€0JIOTMUECKOE CTPOEHUE, JTUTOJI0-
rM4ecKue 0COOEHHOCTH, TEPMOJUHAMUYECKHE YCIOBUS U UX U3MEHEHHE BO BpeMeHU. Ponu Bozbl B
00pa3oBaHNM, HAKOIUICHUH, COXPAaHCHHH W Pa3pyLUICHUH HEPTETra30BBIX MECTOPOXKIECHUH MOCBS-
IIIEHbI MHOTHE PabOTHI re0JI0roOB-HEPTIHUKOB M THIPOreosioros [4, €. 128].

Hcnonp30BaHre TMIPOreOJOrMYECKUX IOKaszarened (KpuTepueB) IpPH OLEHKE MEepCIEKTHUB
HE(TEHOCHOCTH U Ta30HOCHOCTH PaiiOHOB ¥ TOPU30HTOB MPH MOMCKAX HE(TAHBIX U Ta30BBIX MECTO-
POXICHUH U 3aJeKeil OCHOBAHO Ha OOJIBIION POJIM MOI3EMHBIX BOJ B Ipolieccax HedTerazooopazo-
BaHU, He()TETa30HAKOIUICHUS M HA B3aMMOACHCTBUU HE(PTH, Ta30B U BOJI B HEJPAX.

K gucny ruporeosiornueckux rmokasaresei Hamnuus HeTr u ra3a (HeTera3oHOCHOCTH ) OTHO-
CATCA TEOXUMHUYECKHE 0COOEHHOCTH BOJI, 00YCIIOBIICHHBIE BO3JACHCTBUEM Ha BOJBI HE(PTH M rasza, a
MMEHHO: NPUCYTCTBUE B BOJIaX KOMIIOHEHTOB, TEHETUYECKU CBA3AHHBIX C HEQTAHBIMU U YTJIEPOJI-
HBIMH I'a3aMH, a TAKXKE OTCYTCTBHE HEKOTOPBIX KOMITOHEHTOB [5, C. 89].

Paiion nccnenoBanus HaxoauTCs B peenax bapry3unckoro apre3nanckoro d6acceiiHa, OTHOCS-
mierocst Kk baiikanbckoil ruiporeosornyeckoi ckiaayaton odnactu. bacceitn npuypouen k bapry-
3UHCKOM BIaJIMHE, IPEACTABIISIIONIEH COOON ClIerKa BCXOJIMIICHHYIO paBHUHY ¢ 0OMJIHEM 03ep u 00-
JIOT, PAacHOJIOKEHHYIO K CEBEPO-BOCTOKY OT o3epa baiikan mexny baprysumHckuM m Mkarckum
xpebtamu. B TekToOHMYeCKOM OTHOUIEHMM bapry3smHCKui apTe3maHCKuil OacceliH NpuypodeH
K CKJIa4aToi cucTeme, pa3OuToi Ha MHOTOUYMCIECHHBIE OIOKU. DTH OJ0KH GOPMUPYIOT BIIAJUHBI U
BBICTYIIBI (yHIamMeHTa. Brnanuubel ¢yHIamMeHTa 3amojHEHbl MOIIHOM TOJIIEH OCaJ0YHBIX MOPOJ
Y TIPEJICTaBIIAIOT CO0OM apTe3naHCKue OacCeifHbI BTOPOTO U TPETHETrO MOpsAIKoB. B mpenenax Gac-
CeifHa BBIJCIAIOT CIIEAYIOIINE KOMILIEKCHI [6, C. 155]:

1) BOMOHOCHBIN KOMILJICKC COBpeMeHHBIX oTiaoxeHuid (Qs). Bombl Ge3HamopHbIE, YMEPEHHO-
npecusle (0,1-0,3 r/11), B 0CHOBHOM ruipoKapOOHATHO-KaJIbI[EBBIE;

2) BOJIOHOCHBIN KOMIUIEKC OTIIOKEHHH CPETHETO U BEPXHETO OT/CIIOB YSTBEPTUIHON CUCTEMBI
(Qu+n). Boasr Hammopusie, ymepenHo-mipecHsbie (0,2 1/71), THApOKapOOHATHO-KATBIIUCBBICE;

3) BOJOHOCHBIM KOMIUIEKC OTJIOKEHHUI BepxHero mirnoreHa-moctumornena (N2-Q1). Ssmsercs
MOIMEP3JI0THBIM, yMepeHHO-TpecHbIM (0,2 1/11), 10 cocTaBy rUApoKapOOHaThie KaJbl[ME€BO-MarHue-
BbI€ U FMIPOKapOOHATHBIE HATPUEBO-KAJIbIL[EBBIE.

CoBepiieHHO 0c000€ MECTO B KOMILJIEKCE He()TEera3ornomucKOBBIX MOKa3aTeNnel 3aHUMAaloT MOoKa-
3aTey HaIUYus JOBYIIEeK He(TH 1 raza. OHuU OBIBAIOT CBSA3AHBI C OUYaraMy pa3rpy3Ku BOAOHAIOPHBIX



He(Tera30HOCHBIX KOMIUIEKCOB. MHOTHE HCCIIEeIOBaHUS MTOKA3aJld, YTO YacTO He(TAHBIEC U Ta30BbIC
MECTOPOKICHUS IPUYPOUYEHBI K paliloHaM pa3rpy3Kd MOA3EMHBIX BOJ, € UMEIOTCS BOCXOASILINE
ponHuKH (Hanpumep, 3amaaHas Typkmenus) [5, €. 133].

OTnUuuTENBHON 0COOEHHOCTBIO bapry3uHCKON BIaJMHbI ABJISETCS HATMUYUE MHOTOUYHUCICHHBIX
TE€PMaJIbHBIX UCTOYHUKOB U OOJIBIIOTO KOJMYECTBA COJICHBIX KApOOHATHBIX U CYJIb(paTHBIX HATpHUE-
BBIX 03€p, COCTABIISIONINX IMOJIOBUHY BCEX MUHEPAIbHBIX 03ep bypstuu [6, c. 200].

Bogp! rusporepm BlaAuHbI SBISAIOTCS TUITMYHBIM IPUMEPOM a30THBIX TEpMabHBIX BoA. K 1ie-
JIOYHBIM a30THBIM TEPMaJbHBIM BOJIaM OTHOCSTCS a30THBIE TEPMaJIbHbIE BOJbl MACCUBOB I'PAHUTO-
UIHBIX M BOOOIIE KPUCTALTHYECKUX NopoJ. OHH, KaK MPaBHIIO, Ta3UPYIOT a30TOM, HEKOTOPBIE CO-
JIepIKaT CEPOBOIOPO/I, KOTOPBIM HAXOAUTCS B CBSI3aHHOM COCTOsIHHH [7, C. 47].

B Tabauie npuBeeH cocTaB HEKOTOPBIX HCTOYHUKOB bapry3smHCKON KOTIOBUHBI.

Tepmbl Takke oborarieHbl Mukpokommnonentamu (Li, Rb, Cs, Sr, Ba). Haubosnee BaxkHbIit 115t
MEPCIEKTHB HEe(PTErasaHoCHOCTH SI 0OHApYKMBAeTCS B THUAPOTEPMAaxX, KOTOpBIE (OPMHUPYIOTCS
B npenenax Mkarckoro xpedra [7, €. 113]. ['maporepmbl, oborameHHbIe SI, CBHIETEIBCTBYIOT 00
aKTUBHOCTH 30H TIIYOWHHBIX pPeilbe(ooOpa3yrommx OOPTOBBIX Pa3IOMOB U SIBISIOTCS MPSMBIMHU
MPENOChIIKaMH He(TETa30HOCHOCTH JJAHHOTO paioHa.

B Bapry3unckoii Bnaause HacuutheiBaetcst 0osiee 1 100 MasbIx 03ep, TOUHOE KOJIMYECTBO KOTO-
pBIX, KaK M WX pa3Mepbl M KOH(HUTrypamus, MOXET H3MEHAThCS C KaXapiM romom. Ilo
MUHEpaIN3aliy BeIAEISIETCS TpH Ipymisl o3ep (puc. 2) [8, €. 67]:

® o3epa [Napruncko-ApraguHckoil rpymmbl. TepMoKapcTOBBIE 03€pa MPECHbIE TUIPOKAPOOHATHO
MarHueBbIe, COJIOHOBAThIE — THIpoKapOoHaTHbIe HaTpueBkie, pH = 8,7-9,7, munepanuzamus —
or 0,1 7o 2 1/,

® VYcTh-AprajavHcKas rpyIina COCTOMT U3 YeThIpex o3ep. Boaa xapakrepusyercs BBICOKOH 111e10Y-
HocThIO pH = 9,7-10,6, BbicOKOI MuHEepanmm3aruen (14—16 r/71) 1 UMeeT COIOBYI0 TeOXHMHYE-
CKYIO CTIeIUpUKY;

® AJruHCKas rpynma — eIMHCTBEHHas B bapry3suHckoil BnaauHe, nMeronas cyiab(aTHyo Clelu-
¢uky. Ha 3T0 mioiaam mmpoKo NposiBIEHbI BBILBETHI OEJIbIX COJIEH, OTYETINBO YKa3bIBAIOIINE

HAa MOBBIIICHHYI0 MUHEPAIN3alUI0 BOJ.

Tabnuua
XUMHUYECKUH COCTAB HEKOTOPBIX HCTOYHUKOB Bapry3uHckoii KOToBHHBI (Mr/1m°)
Hcrou- Ca** Mg** Na*+K* Cr SO4* HCOs COs* S
HUKHU

Ceros 4,0-10,0 7,3 62,6-83,3 | 8,6-155 | 46,5665 | 36,6-43,9 43,2 2,7-11,9
Amnna 4,0-32,1| 2,497 | 68,5-144,9 | 12,0-18,9 | 44,3-86,4 | 72,0-378,2 | 24,0-42,0 | 14,2415
Kyuurep 6,0-80 | 24-195 | 46,5-117,1 | 7,1-14,2 | 75,3-126,3 | 24,4-53,7 | 38,4-60,0 | 2,0-32,0
VmMxeit 8,0-15,0 - 86,4-155,0 | 14,2-16,0 | 67,0-84,8 | 64,6-130,5 36,0 30,0-31,0
Bykcexen 13,6 2,6 10,6 5,0 10,0 61,0 0 -
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Puc. 2. Cxema pactipocTpaHeHHs 03ep 1 UICTOYHUKOB bapry3nHcKoil ccTeMbl MaIbIX 03€p COCTaBIIeHA HA OCHOBE
KapThl Pa3JIOMHO-0JIOKOBOTO CTPOEHHS 3¢MHOM KOpbI bapry3uHckoit pud)ToBOM BIaJHHBI U CONPENETbHON TEPPUTOPHH .
1 — nocroBepHbIe (@) U peanonaraempie (6) perioHaNIbHbIE Pa3IOMbL; 2 — JOCTOBEPHBIE (@) U npeanonaraemoie (6)
JIOKaJIbHBIE Pa3IoMbl; 3 — cOpOCH (a) 1 cIBHTH (6); 4 — BIAIMHBI, 3aII0JHEHHbIE KaitHO30MCKHMH 0CaJKaMu;

5 — BBIXO/IbI KPUCTAJLTMYECKOTO (DyHAaMeHTa; 6 — rpaHuIbl KYHTYHOB; 7 — OIpOoOOBaHHbIE 03epa (KPY)KKH), XOJIOAHbIE
HCTOYHHUKH M CKBRXUHBI (TPEYTOJIbHUKHN) U TepPMalIbHbIE HICTOYHUKH (3BE370YKHN); 8 — IpyIIIbl 03ep:
Tapruncko-Apragunckas (4), Ycrb-Apramunckas (5) u Anruackas (B)

[Turanue o3ep MPOUCXOAUT IITABHBIM 00Pa30M 3a CUET MOJ3EMHBIX BOJI, PEXKE — IOBEPXHOCTHBIX.
Taxkum 00pa3oM, XMMUYECKHH COCTaB 03ep TaKXKe SIBISAETCS MPENNOCBUIKON He(TEra3oHOCHOCTU
paiioHa.

OnucanHble OCOOEHHOCTH TUAPOrEOJOrMYECKUX YCIOBHH IPENINONaraloT Hajludue 3ajexel
He(TU U raza Ha IITyOUHE CBBIIIE OJHOTO KMIOMETPA.
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BbIABNIEHUE NMEPCMNEKTUBHbLIX 30H OBPA30OBAHMUA
KOJNJNIEKTOPOB B MNMOPOAJAX ®YHOAMEHTA 3ANAAHOU YACTU
3ANAQHO-CMBUPCKOU HE®PTEFrA3OHOCHOWU NMPOBUHUUU

Kaxk u3BectHo, Ha 3anagHo-CuOupCcKoil TIIMTE BBIAEISIOTCS TPU CTPYKTYPHBIX 3Ta)ka: CKIiaada-

ThIM (PyHIIAMEHT, CI0KEHHBIN (opMalMSIMK NaJIE030MCKOr0 BO3pacTa; MPOMEKYTOUHBIN CTPYKTYp-

HBIN JTaX, HpC}lCT&BJ’ICHHBIfI BYJIKAHOT'CHHBIMH-0CAaJOYHBIMHU IMTOPOJaMHU IICPMHU U TpHUACa, OPTOILJIAT-

(OpMEHHBIN YeXO0Jl, CI0KEHHBIN IOPCKUMH U 00Jee MOJIOJBIMU, NMPAKTUYECKH HEIUCIOLUPOBAH-

HBIMH OCaAOYHBIMH TOJIIIIaMH. HepBBIe JBa OTaxa OOBIYHO HA3BIBAIOT JOOPCKHUM KOMIIJIEKCOM

(IFOK) 3anagHo-CuOMpCKOM TUIATHI.

WHTepec K 3alie)xaM yriieBOJIOPOIOB, CBSI3aHHBIX C pe3epByapaMu JOKPCKOro KOMIUIeKca 3a-

nagHo-CHOUPCKON TUIMTHI, BOSHUK Cpa3y K€ MOCJIe OTKPBITUS MPOMBILIUICHHBIX 3ajiexei Hedptu u

raza B 1960-x rr. B bepe3oBckom u [llanMckom paiioHax, Te yKe NepBbIMHA CKBRKHHAMH ObLTa yCTa-

HOBJIEHA IPOAYKTUBHOCTh BEPXHEH YaCTH Majie030icKoro komiuiekca [1].

B nacrosimiee BpeMst 60Jb110€ KOJTMYECTBO MECTOPOKICHUI HAXOIATCS Ha TIO3HEH CTaIuu pas-

pabOTKH, XapaKTEPU3YIOTCS BHICOKOM CTETIEHBIO BBIPAOOTKHU 3aMacoB U OOBOAHEHHOCTH. B CBs3M ¢
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STHM OCTPO CTOHUT BOIIPOC MPHUPOCTA 3aMaCOB YIIIEBOJOPO/IOB M BO3HUKAET HEOOXOAUMOCTh UX I10-
HCKa B HETPaIULMOHHBIX JIoBYyIIKax nopox AIOK.

Llenbio paboOTHI BIAETCS UCCIEAOBaHUE OPO QYHAAMEHTA U BBISBICHHE MEPCIIEKTUBHBIX
30H 00pa3oBaHus KouiekTopoB HedTH u ra3za B J[FOK. B kauecTBe pakTudeckoro maTepuaia s
ucclieIoBaHus Ucnonb3oBajicsa nuiam. [llmam mpeacrasnser coboit Hebonpmue (10 5 cMm) 00-
JIOMKH TIOPOJI, TIOJy4Y€HHBIE B PE3YJIbTAaTE MPOMBIBKU CKBaKUHBI. OH OB 0TOOpaH ¢ HHTEPBAIOM
5-20 m ¢ rny6un 1 060—1 350 m B npornecce OypeHus nsiTu ckBaxxuH. OCHOBHOH 00beM (pakTu-
YECKOro MaTepualla OXBAaThIBAET MOPOJbl OCHOBAHUS OCAJOYHOTO Y€XJIa U KPOBJIU JOKOPCKOrO
OCHOBaHMUs. ['OpHBIE MOPObl U3YHaAIUCh IPU ITOMOIIM ONTHYECKOH MUKPOCKOIIMM B METPOrpa-
¢uyeckux mudax U3 TpoKpameHHbIX 00pa3IoB, a TAK)KE METOI0M ONTHYECKOH CTEPEOCKONHUU.

N3yuaemas o6nacTh pacrnojoxeHa B 3amagHo-Cubupckoil HeTera3oHOCHOW NPOBUHIIHH
(HI'TT) B lllammckom paiione. Ha uccineayemMoit TeppUTOpUH XapaKTEPHO HAIUYUE 3aJICKEH B
kope BwiBeTpuBaHus mopon AIOK, mmeercs psig MECTOpPOXICHHH C BBICOKMMH AeOMTaMU
HedTu. [TOKpHIIKON IS KOJJIEKTOPOB CIYXKaT aprHJUIMTBHl OCAaJOYHOTO 4exya TroMEeHCKOH
CBHUTHI.

B pesynbTare ucciaenoBaHUM BBIAEIEHBI U OXapaKTEPU30BaHbl JUTOTUIIBI IIOPOJ OCAT0Y-
HOT'0 Y€XJia U IETPOTHUIIBI I0I0PCKOTO OCHOBaHHUsI. OCHOBHOE BHUMAaHUE yAEIAI0Ch BEIIECTBEH-
HOMY COCTaBY Mopoj (yHJaMEHTa, B COCTaBE KOTOPOTO BBIJIEIEHBI JOJEPUTHI U JIEUKOH0JIe-
putsl (ckB. 311, 4, 6), rab6pounsl (rab6po, koHra-guadasbl, JeHKOKOHTa-quabdassl) (CkB. 1,
4, 6) u TpaHOIMOPUTHI (CKB. 3). AHAIIN3 BEIIECTBEHHOTO COCTaBa Mmopoa GpyHmamMmeHTa mokasai,
YTO OIpPEEJICHHbIE TUIIBI IOPOJI TOCTATOYHO XOPOIIO COriacyrTcs ¢ (GopManusiMu, BbIACIEH-
HBIMU Ha aaHHoOW Tepputopuu panee B.C. KuszeBbiM [2, c. 144]. MckiioueHne coCcTaBisiiOT
TOJIBKO TPAHOJAMOPUTHI U3 CKBAXXUHBI 3, KOTOPbIE BECbMa BEPOSITHO MOTYT cllaraTh UHTPY3UB-
HBIM MACCHB.

Bynkanudeckue noposl (JOJEPUTHI U JIEHKOAOIEPUTHI) OTHOCATCS K 0a3anbT-10JIEpUTOBOM
U JUnapuT-ledko0a3anbToBoil popManusM nepmMu-Tpuaca, rabOpoupl U rpaHOJUOPUTHI CIararT
HeOoJIbIIMe TUabNCCAIbHBIC HHTPY3UHU 00JIee TT03AHET0 BO3pacTa.

B noponax npucyrctByet 0osibliioe KoaudecTBO TpeuiuH. OHU Jub0 OTKpBITHIE, JIMOO 3amod-
HEHbl BTOPUYHBIMU MUHEpAJIaMU: aJIbOUTOM, SIUA0TOM, KAIbIIUTOM. DTO TOBOPUT O CHJIbHBIX TEK-
TOHUYECKMX HAIPSLKEHUAX U IUCIOKAIMSIX, @ TAK)KE O TUAPOTEPMANIbHBIX IIPOLEccax, MOCIETHSS aK-
THUBM3ALMS KOTOPBIX, BEPOSTHO, MPOUCXOAMIIA 1Tocsie (OPMUPOBAHUS OCAIOUHOTO uexiia. B nenom
OTMEYaeTCsl HEBBICOKAsi MHTEHCUBHOCTb Pa3BUTHS IIPOLIECCOB BHIBETPUBAHUS U, 10-BUAUMOMY, paii-
OHBI U3Y4YaE€MbIX CKBaYKUH KOP BBIBETPUBAHMUS, B KOTOPBIX MOKHO 0KHM1aTh (POpMHpPOBaHHE TOPOBBIX
KOJUJIEKTOPOB, XapaKTepU3YIOTCS HeOOIbIIMMH ToIKUHAaMU. Cyzs 0 U3y4eHHBIM o0pa3lam ¢ yde-
TOM BELIECTBEHHOTO cocTaBa u crpoeHus BepxHer yactu [JIOK B Illaumckom HI'P, pa3sutue BTO-
PUYHOTIO IYCTOTHOTO IPOCTPAaHCTBA HanboJiee BEPOSITHO B TpaHUTOUIaX (CKB. 3) U B KOHTra-nuabazax
(ckB. 1).
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Puc. 1. BrlmenaurBanue marnokia3oB B KOHra-auadase, Goto Oe3 aHagu3aropa

Puc. 2. TpemuHa, BRIIOTHEHHAS TUAPOTEPMATBHBIM KBapIieM B rabopo, GoTo ¢ aHam3aTopom



BriBoabI

1. Ycranosineno, uro nopoasl JJHOK B oGnactu mccnenoBanuii HEOAHOPOAHBI IO COCTAaBY U
crpykrype. Ilopoas! ¢pyHaamMenTa npeacTaBiIeHbl KOHra-aquadazaMu, JIeHKOKOHTa-arnada3zaMu, JoJe-
pHUTaMu, JTEHKOJ0JIepPUTAMU, TPAHOIUOPUTAMHU U Tab0PO.

2. Bo Bcex mopoaax MpHCYTCTBYIOT TOHKHE TPEIIMHBI. BONBIIMHCTBO W3 HUX 3alOJHEHBI BTO-
PUYHBIMH MUHEpaJIaMH (KBapleM, KaJbIUTOM, MUI0TOM), HO IPUCYTCTBYIOT U CIIA0OPACKPHITHIC
TPEILMHBI B KOHra-nuabaszax (ckB. 1). MakcumanbHas packpblTocTh TpewuH gocturaer 0,006 mm.

3. Bce mopo/ibl oIBEPIIIMCh CHIIBHBIM BTOPHYHBIM H3MEHEHUSIM, HO BMECTE C TEM TIIyOOKO Tie-
pepaboTaHHBIX KOP BHIBETPUBAHUS HE OBUIO OOHAPYKEHO.

4. B xonra-nua6asax (ckB. 1) oTMedaroTcst OTAETIbHBIE €AMHUYHBIC TIOPHI BHIIIETAYMBAHMUS.

5. IlepcneKTHBHBIE 30HBI Pa3BUTHUS KOJJICKTOPOB MOTYT OBITh CBSI3aHBI C BBIXOAAMHU T'PAHOIHO-
PHUTOB U KOHTa-A1a0a30B, B KOTOPHIX OOHAPYKEHbI BTOPHUYHBIC ITyCTOTHI, CBSI3aHHBIC C BHIBETPHBA-
HHEM I0PO1000pa3yIoIuX MHHEPAIOB.
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CPABHUTENIbHAA XAPAKTEPUCTUKA
NMANEO30UCKUX OTNOXEHWUN HAPbIHCKOIO BACCEWHA
M KENbMMWHCKOIro OKPAMHHOIO MNMPOIMBA

[Tpuypouennocts Haprinckoro 6accelina k Tapumckoil mioniaay MUPOKOro pa3BUTHUS MOTEH-
UATbHO HePTEMATEPUHCKUX MOPOJ] U KOJIJIEKTOPOB MOCITYKHJIa OCHOBAHUEM JISI BBISIBIIEHUS CPaB-
HUTEJIBHON XapaKTePUCTUKN KOHKPETHBIX UCCIIENYEMBIX PAaHOHOB.

[Tpu u3ydyenuu reosiorunyeckoit kapTel Tapumckoro 6acceifHa U MOUCKE JaHHBIX MO HeTe-
Tra30HOCHBIM TAJIE030MCKUM OTIOXKEeHHUsIM Tapumckoil mardopMel Hanboaee OJIM3KUM aHaIo-
rom k Hapeinckoii Bnagune Cpenunnoro Tsub-111ans aBTopoMm 0611 BeIOpan KenbnuHckuii okpa-
WHHBIA Tporud 3anagHoro ckjioHa TapuMcKOro CpeIMHHOI0 MaccuBa. B paccMOTpEeHHBIX HCTOY-
HUKax JUTEpaTyphl, B YaCTHOCTH B [1, c. 291], roBopUTCS 0 TOM, YTO B IIpejenax uccieayeMon

© Unbsacos K.C., 2016



TEPPUTOPUU MUHTEPEC JJIs MOMCKOB HE(TU M Ta3a MOTYT MPECTABIATH JIMIIb AJI€030UCKUE OT-
noxxeHust. YTo xacaeTcs U3ydeHHOCTH, TapuMckas miargopmMa Oblaa paccCMOTpEHa ¢ TOUKH 3pe-
HUsSI TEKTOHUKH e1le B koH1e 40-x rr. XX B.

ITo xapakrepucTHke norpyxenus TapuMckuii 6acceliH B 1I€JIOM OTHOCUTCSL K CMEIIaHHOMY pas3-
JIOMHO-OITYIIIEHHOMY MPOTHOHOMY HOTpY:KeHHOMY THIly OacceifHoB. Tapumckas miuaTdopma mpe-
TepIieBaia pa3uvHble TeOTEKTOHUYECKHE H3MeHenus 2, ¢. 15].

Uro kacaercss HapeiHckoro OacceiiHa, TO €ro MOXKHO OXapakTepu3oBaTh Kak kpail HOxxHo-
TsHpIIAHCKON T€OCHHKINHAIN, KOTOpPAs TaKXKe OTIMNYACTCS MPOTHOHBIM MOTPY)KEHUEM B CpEIHE-
BEPXHEM I1aJI€0301CKOM 3Tare. Pa3noMHO-TIOrpy>KEHHBIH THIT pa3BUTHA OacceliHa HACTYIAET 1Mociie
paHee CIy4YHBILETrocsl MPOruOHOrO TUMA OCagKOHaKoIuIeHus. [1o100HbBIe aHAIOTUU OCYIIECTBUMO
IIPOBECTH IIPH 0A30BBIX 3HAHUAX UCTOPUM OCATKOOOPA30BaHMSI HAILIMX U3y4aeMbIX pallOHOB. Y Hac
€CTh BO3MOXXHOCTh 03HAKOMHTHCSI ¢ KapToii TapumMckoro Oacceiina.

K kapre Tapumckoro GacceiiHa MPHIOKEH CXeMAaTUIECKHN MPO(UIBHBIN pa3pe3, KOTOPhI TOMO-
KET JIy4dllle OPUEHTUPOBATHCS B CTPYKTYPE COCTABIIAOIIUX €ro d1eMeHToB. Ham nnTepecen Tapumckuit
CpEeIMHHBII MacCUB U €ro 3ama{Hbli CKJIOH C 0Ca/I0YHBIM [TOKPOBOM ILIaT(OPMEHHOI'O TUIIA.

B cocraBe TapuMCKOro CpeIMHHOIO0 MaCCUBa BBIJIEIAIOTCS CIIEYIOLNE OCHOBHBIE CTPYKTYPHBIE
aneMeHThl. Ero neHTpanbHyto yacTh 3aHuMaeT OixapTckoe NOAHATHE C HErTTyOOKO 3aJIeraroluM J10-
keMOpuiickuMm pyHnamenTom. Ha ceBepo-3amazne momusTHe cMeHseTcsi KenbIMHCKUM OKparnHHBIM
POrudoMm, COTNpPsHKEHHBIM 1T0 YOHMY3TyKCKOMY ITyOMHHOMY pa3yioMy ¢ My31yKCKO#M CTPYKTYpPHO-
darmaneaoi 30001 FOxHOro Tsanp-1lans [3, c. 123].

Kenpnunckue nedopmanny orpaHuuEHbl C CEBEPHONU CTOPOHBI Y3KUM 0sIcOM YOHMY31yKCKOTO
rIyOuHHOTO pa3ioMa. OH pa3rpaHHYNBACT BEPXHENAIC030MCKYI0 TeocHHKINHAIG Tssab-111ans u Ta-
PUMCKUI CpeTuHHBINA MaccuB [4, c. 34].

KpaeBble yacTu 3amaiHOro U BOCTOYHOro CKJI0HOB — KenpnmHTar u Kypykrar — HapyIeHs! cu-
CTEMOH KPYTBHIX IPUPa3PbIBHBIX MOHOKIMHAJIBHBIX U OJIOKOBBIX CTPYKTYp, UMetolux B KenpnunTare
YETKO BhIpa)KEHHBIN JIMHEWHBIN xapakTep [1, c. 287].

Kenbrnuackue pepopmannu (KenbnuHckue Kpsiku) MPEACTaBISIOT COO0N ITyrooOpa3Hyr CH-
CTEMY KpYThIX HaJIBUTOB, B30POCOB U CONPOBOXKAAIOIINX X MOHOKJIMHAJIEH, KOTOpbIe (POPMUPYIOT
OJIHOCTOPOHHHE TOPCT-aHTUKIMHAIU. 10 pazmomaM moaHATHI ceBepo-3anagHbie KpbUlbs. B Kenb-
MIMHCKOM pailoHe, O1aroapst OTHOCUTENIBHO Majoi MOIIHOCTH ME3030MCKO-KaliHO30MCKOro 4yexna,
B IIpEAropHbIe 1ehopMaliviy BOBJIEUEHBI OPO/IbI M1aJI€030MCKOro (pyHAaMeHTa m1aTGopMbl, TO €CTh
OHH SIBJISIIOTCSA NOTEHUUATbHBIMU IPUPOJHBIMU pe3epByapaMu HEPTHU U ra3a TEKTOHUUECKHU OTpaHU-
yeHHOTO THNA [4, C. 34].

OTnuuuTenbHON 0co0eHHOCTHI0O HapbIHCKOM BIaIuHBI SBJISETCS Ype3BbIYAHO IMPOKOE pa3BU-
THE pa3pbIBHBIX HAPYLICHUH, pacuJIECHSIONMX BHAJWHY Ha PsAJl KPYMHBIX TPaOEHOB, pa3eisieMbIX
MMOTHATEIMH O5Tokamu [1, ¢. 269].

B texTonnueckom riane HapbeiHckas BnainHa npeacTaBisieT co00i CI0KHO TOCTPOECHHBIN CHH-
KIIMHOPHH, B TIpe/iesiax KOTOPOTO BBIACISIIOT cOOCTBeHHO HapbiHckyro, AT6ammHckyto 1 Torysropa-
YCKYI0  BHQJMHBI, OCJOXHEHHbIE  MHOTOYHCICHHBIMH  pa3jioOMaMH, OPUEHTHUPOBAHHBIMU
B IIUPOTHOM HAaITPaBJICHUH BJIOJIb OOPTOB BIaHHBEI [5, c. 8].



Tabauma 1

CTpyKTypHO- Cxaanuarast CrpaTurpaguyeckast Caaramomnue nopoabl
daumnanbHas 30Ha CTPYKTYpa cucremMa (JIMTOTHUIIBI)
Hapsbinckas 30Ha HwxHsis nepMb BynkanoreHHo-teppu-

T'CHHas (bOpMaL[I/I}I

Hwxuuii-cpenanii kapOoH KapOonaTHas ¢popma-
LU
[To3nnerepuuHckas
Cpenuuii-BepXHUH TCBOH KonTunenrtanbHas
KpacHOLBETHAs MO-
jacca
JxamannaBaHCKU BepxnexkamMeHHO-YTOJBHO- [TpubpexHO-MOpCKast
porud repMcKast BYJIKAHOTCHHO-TEPPH-

reHHast popmanus

Jis ynoGcTBa BOCHIPHUATHS Mbl PELIMIIN MPEICTaBUTh TEKTOHHMUYECKHUE 0coOeHHOCTH HapbiH-
CKOro OacceiiHa B BHJIE TaOJIULIBI.

K nepsbiM Ha miomanu pabot orHocutcss HapeiHckas 3oHa ¢ KaBakckoil u baiibnuerayckoii
[I0JI30HAMHU, B KOTOPBIX B CpPEHEM IaJIe030€ HAKAIUIMBAJIMCh MOIIHbIE KapOOHATHbIE (hOpMAIMH.
K reoanTukinuHaibHbIM — AKIIbIpaKcKas ¢ JKETIMCKON IIOJ30HOM, XapaKTEPU3YIOILAsCsl OTPAHU-
YEHHBIM Pa3BUTHEM OTJIOKEHUH FE€PLIUHCKOTO CTPYKTYPHOIO TaxXa.

K rory ot HapbiHcko# 30HBI, BOJIb TpaHULbl co ckiaadaToil cucremoi FOxuoro Tsaup-1llans,
pacrionioskeH J»kaMaHJaBaHCKHM MO3JHETePIUHCKUIM HaJO0XKEeHHBIH MPOrud, 3aloIHEHHBIA MoJac-
COM BEPXHETO MaJIC0305l.

Haubonpmmii nHTEpeC Mpy N3y4eHUH MepCreKTUB HE(PTEra30HOCHOCTH MPEACTABIISIIOT CpEeHE- U
MO3/IHETepIMHCKUE CTPYKTYpbl HapbiHckol 30HBI M J[)kamaHaaBaHCKOro mporuba, B mpezenax
KOTOPBIX pacnojoxeHbl HapbiHckas n ATOammHcKas BaJuHbl  ME3030MCKO-KaliHO301CKOro 3aoxe-
Hus. OcaouHasi OCHOBA CKIIQI4YaThIX CTPYKTYP CJI0’K€HA KOHTHUHEHTAJIbHON KPACHOIIBETHOM Moaccoi
CpEeAHEr0-BEpXHETOo JIEBOHA, (haMeH-HMKHEKAMEHHOYT 0JIbHOM KapOOHATHOM, Cpe/IHe-BEpXHEKaMEHHO-
YTOJILHOW U IEPMCKOM BYJIKAHOT€HHO-TEPPUTeHHOM popmaniusmu. B JlxamanaBaHCKOM pOruoe Bbl-
JIeNISieTCs BEpXHEKaMEHHOYT OJIbHAsA-TIepMCKasi MpUOpeXKHO-MOpCcKas hopMariusl.

B repumnckoit cknaggaroit cucreme FOxnoro Tsaup-111ans B mpenenax miomaau paboT BeIIEISETCS
paHHerepuuHckas Atoamu-MHbuIbYeKcKas 30Ha, KOTopasi 1o XapakTepy (popMarfii MOXKET CUMTAThCs
IBr€OCUHKIIMHATIBHOM. B Hell Bbiiensercs HECKOJIBKO MOJI30H, B YeThIpex u3 HUX (ATOammHckas, Tam-
pabarckas, [llupuktuHckas u YupMariiickas) IpOBOAWINCH TE€OJIOTHYECKIE MapIIPYThI.

ITozmHerepuuHckas Kokmansckas ckiiaggaTtas 30Ha XapaKTEepHU3yeTCsl MAOT€OCHHKINHAIBHBIM
PEXKUMOM pa3BUTHS ¢ MpeolIalaHueM TePPUTreHHBIX (QIIMIIOUIHBIX (popMaluii U MO3THEKaMEHHO-
YTOJIbHON-paHHENEePMCKOM CKIaayaTocThio. B Hell paboTsl npoBenenbl B Maiinanrarckoii u benens-
CKOM mo130Hax [6, c. 68].

OnuH M3 BBIJAIOIIMXCS HCcIeqoBaTeneil cTpykTypHo-(panuanbHbix 30H TsHbp-1llans
B.M. CununsiH B 1948 1. npuBes NoNHBIN pa3pe3 najaeo30McKoi rpynnsl KenbnuHCKOro okpa-



uHHoro nporuda. Ha xapre Tapumckoro OacceifHa oH 0003HaYeH KaK CKJIOH CPEIMHHOI'O Mac-
CUBa, JIMIIEHHBI MOIIHOTO ME€3030MCKO-KallHO30icKOoro nokposa. OH CI0XEH TUIHYHBIMU
n1aTHOPMEHHBIMUA TEPPUTCHHBIMU, KPACHOIBETHBIMHU (B TOM YHCIIE€ COJICHOCHBIMH) U U3BECTHS-
KOBBIMHU (pOpMaIusMH.

Ero cymmaphnas momnoctb, no ouenke B.M. Cunuinpina (1948), ne npessimaer 2,5-3,5 Kk,
TO ecTh 0oJiee YeM B MSITh pa3 MEHBIIIE MOIIHOCTU OJHOBO3PACTHBIX TOJII B CMEKHBIX T€OCHHKIIHU-
HaybHBIX nporudax KOxuoro Tsup-1ans.

Ha ocHoBe ananm3a Obljla OCTPOEHA CpaBHUTENbHAS JIMTOJOTO-CTpaTUrpaduyeckas KOJOHKa
Hapeiackoro 6acceitna u KenbIMHCKOT0 OKpanHHOTO IPOTH0a € LEIbI0 00bSICHEHHSI CXOKECTH YCII0-
BUH 0CaZK00Opa30BaHUsI U BBISABICHHS MEPCIIEKTUBHOTO HE(PTETa30HOCHOTO JIUTOJIOTO-CTPAaTUTpa-
(udeckoro KOMIUIEKCca Ha PETHOHAIBHOM YPOBHE.

B sipe u Ha ckIloHaX CpeAMHHOTO MAacCUBa, TaM, re GyHIaMEHTOM CIyXaT APEBHHE PaHHETPO-
TEPO30MCKHE TPAHUTO-THEHCH U KPUCTAILUTMYECKUE CIIAHIIBI, OCAIOYHBIN MOKPOB (TIATPOPMEHHBIN
4eX0J1) HAUMHAETCS C KBapLIUTOB U I'PayBaKKOBBIX [IECUAHUKOB, [IEPECIIaNBAIOIINXCS C KOHIJIOMEpa-
TaMH M MMOKPOBAMH OCHOBHBIX JIaB, TO €CTh IOJy4aeTCs BEPXHEMPOTEPO30ickuii 3¢ dy3uBHO-0Ca-
JOYHBIA KOMILIEKC. MOIIIHOCTh CHHUNCKOI'O 0Ca/104YHOI0 [IOKPOBA HE MPEBBIILIAET HECKOIBKUX COTEH
METpOB.

[Toponabr moxeMOpuiickoro (yHIaMeHTa W IIATPOPMEHHOTO BEPXHEIPOTEPO30HCKOTO AP dy-
3UBHO-0CAJI0YHOT0 KOMILJIEKCA MOKPBHIBAIOTCS MOLIHBIMU CEPUSMHU CPEIHEr0 U BEPXHETO Iaje030s
MECTPOrO JINTOJIOTUYECKOTO COCTaBa (CHU3Y BBEPX):

® ByJIKaHOIC€HHO-0CAJ0YHAas TOJIIA BEPXHEro KapOOHa — HMXKHEN MEPMH MOIIHOCTHIO 10 1,5 KM,
CJIO’KEHHAs CPETHUMU M KHUCJIBIMHE JIaBaMH, Ty(paMH U TIeCYaHO-CIAHIIEBBIMHU TIOPOJaMH C MPO-
CJIOSIMU U3BECTHSKOB;

® [lecyaHO-CIaHIeBas TOJILIAa BEPXHEN YacTH CPEJHEro — HU30B BEPXHEro kapOoHa, MecTaMu Co-
JieprKaliasi MOIIHbIE TOPU30HTHI U3BECTHSIKOB;

® [1ecYaHO-KOHIJIOMEpaToBas TOJIA BU3E — HU30B CPEHEro KapOoHa, cojepalias nayku Kpem-
HUCTO-TJIMHUCTBIX CJIAHLIEB, U3BECTHIKOB U BYJIKAHOTEHHBIX MOPOJ, BAPbUPYIOLIUX OT KUCIBIX
JI0 OCHOBHBIX Pa3HOCTEM, MOIIHOCThIO 1-2 KM;

® 5 (y3uBHO-BYJIKAHOTE€HHAs TOJIA BEPXHETO JIEBOHA-TYPHE, CJIOKEHHAsl KBApLEBbIMU U aH]le-
3UTOBBIMH TOpdupamu, Ty(daMu, KPEMHUCTBIMU M H3BECTHSKOBO-TJIMHUCTBIMU CIAHIAMHU

C TIPOCTIOSIMU U3BECTHSIKOB, MOIIHOCTHIO 0T 700 M.

Haxomienne margopMeHHOTO uYexja MpoJIoJDKaeTcs 0 Haudana BepxHed nmepmu. [lozanee,
HauyuHas C KOHIA IEPMCKOr0 M Hadajga TPUACOBOTO MEPHUOOB, OCAJKOHAKOIUIEHHE JIOKAIU3YETCS
B Kyuapckom u SIpkeHACKOM MpearopHbIX Mporudax, ocTajabHas *e TeppuTopus TapuMcKoro mac-
cuBa (B wactHOocTH ero Oixaprckasi 30Ha) octaercss o0iacTeio mogusATus [3, ¢. 119]. ITo manHBIM
KUTalCKUX T'€0JIOTOB, B KalHO30€ HaKONUI0Ch 0K0J10 1 000 M, 4TO B IECTh pa3 MEHBIIIE MOIIIHOCTH
CUHXPOHHBIX O0TJ0XeHUH B cocennux Kammiickoit n Kyuapckoii BnaanHax. 310 oOBbACHSAETCS TEM,
YTO MIATPOPMEHHBIA Y€XO0J MPOAOIKAETCS Ha OTHOCUTENBHO HEOOBIION TyOUHE Ha 3alaJiHOM U
BOCTOYHOM CKJIOHAX CpeJUHHOro MaccuBa [3, ¢. 119].

Urak, B pe3ynbTaTe NpopaboTKK MaTepuaia 1o crpaturpaduu u TekTonnke KenpnuHckux Kpsi-
xeil u KenbmUHCKOro OKpauHHOTO Mporumda CKJIaAbIBAeTCsl MpPEJICTaBIeHHE 00 HX CXOIHOCTH



¢ Hapeinckoit 1 At6amuHckoi BnaauHamu. [1o reomorndeckoMy cTpoeHHIO 00a pernoHa oOHapy-
KUBAIOT MPAKTUYECKU OJAHOPOIHYIO HUACHTUYHOCTh JIMIIb C TOM pa3HULIEH, YTO ceBepo-3amajHas
4acTh ckJIOHAa TapuMcKol mIaTGOpMbl JTUIIEHA MOIIHOTO Me3030HCKO-KaifHO30MCKOTr0 MOKPOBa, U
CIIEZIOBATENBHO, ATOT (PAaKTOpP AOCTYMHOCTH TMaJICO30MCKUX OTJIOKEHHH o0ierdaer MpoBeicHUE
HEe(TEera3omnonucKoBbIX padoT B KenbnmMHCKUX KpsbKaX U OKPAaMHHOM Iporuoe.

B 1O %€ Bpems HY’KHO OTMETUTh, 4To B CpenuHHo-TsaH-IIIaHCKOM pernoHe HECKOIbKO MHast
CTPYKTYpHO-TEKTOHHWYECKas oOctaHoBKa. B HapwiHckom OacceiiHe maneo30ickuil GyHIaMEHT 110
JaHHBIM MPONUIBIX reou3nueckux padboT yctaHoBiaeH Ha riayoune ot 3 000 m. [lanee Ha pyHIaMEHT
MOCTIeIOBATEIbHO HAKJIAIBIBAIOTCS IIAT(GOPMEHHBIN I0pa-TIaJIecOreHOBBIA U OPOT€HHBIN HEOT€H-YeT-
BEPTUYHBII CTPYKTYPHO-(OPMALIMOHHBIA 3TaKU. DTU CBEJCHHS BBI3BIBAIOT PsiJl BOIPOCOB, Kacaro-
IIMXCSl HEOCPEICTBEHHOTO MPOBEICHUS OypOBbIX paboT. Ecnu yunuThIBaTh BEPTHKAIBHYIO MHUTPaA-
o YB 10 nmaneoreH-HeoreHoBoro sKpana (opMai KOHTHHEHTAIBHOTO TeHEe31ca, TO CTOUT pac-
cMaTpuBaTh OOIIKMpPHYIO Iuomaab HapeiHCKON 1 ATOAIIMHCKON BIaJuH Ui MPOBEACHUS T'€0JI0T0-
pa3BeOUHBIX Pa0OT HAa PETMOHAIBLHOM JTalle.

Ho ecnm u3 naneo3o0ickux He(hTEMATEPUHCKUX TTOPOJI TAKOBOW MUTPAIMK HE HAOII0AaeTCsl, TO
He(TEera30MmonuCKOBEIE 3aa4ll CIeAyeT HaMeuaTh OJIKe K nepudepun BIaguH, 9YTO COOTBETCTBYET
JIOTHYECKOMY IOJIOKEHUIO PETHOHATIBHOTO HeprerasoHocHOro Komruiekca Haperackoro 6acceiina.

ITogBons UTOT, MOKHO CHENATh BBIBOJ O TOM, YTO T'€0JIOTMYECKUN pa3pe3 KenpnnHCcKOro okpa-
MHHOTO Iporu0a u npuMbIKaromux K Hemy KenbnuHCKUX KpsKell UMeeT BeCbMa CXOJHBIE YEPThI C
TakoBbIM HapeiHckol, ATOammMHCKON 1 AKcaliCKON BIIAJAMH.

W nanHOE CXOACTBO HHULIMUPYET NPOAOJKUTE NAJIbHENUIINE UCCIEIOBAaHUS U YTOUHEHHE T'€0JI0-
TMYECKOT0 CTPOEHMSI IBYX KPYIHBIX T€OTEKTOHUYECKUX CTPYKTYP PailOHOB C LIEJIbIO BBISIBICHUS 30-

HaJBbHBIX U JJOKAJIBHBIX He(bTel"a?;OHOCHI)IX KOMIIJICKCOB.
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NMPUMEHEHWUE METOOWKU FTEHETUYECKOMW WHBEPCUU
Anda OUEHKN ®UJNIbTPAUNOHHO-EMKOCTHbLIX CBOUCTB
PE3EPBYAPA B MEXCKBAXWHHOM NPOCTPAHCTBE

OCHOBHBIC PUCKU M HEONPEICIICHHOCTH MPH TUIAHUPOBAHUU M TIPOBEICHUU I'e0JI0ropa3Be1oy-
HBIX Pa0OT CBSI3aHBI C JIUTOJIOTUYECKON N3MEHUYNBOCTHIO KOJUIEKTOPOB, & TAK)KE C HEOAHOPOIHOCTHIO
(GWIBTPAIMOHHO-EMKOCTHBIX CBOWMCTB B MHTEPBaJlaX MPOJYKTUBHBIX W MEPCHEKTHBHBIX ILIACTOB
B ME)KCKBOXUHHOM IPOCTPAHCTBE.

C 1eTIbIO CHIDKEHUS Te0JIOTUYECKUX PUCKOB ITPH MPOBEICHUU I€0JI0rOPa3BeIOUHBIX PadoT, Mo/I-
cueTa 3aracoB U PECYpCOB YIIIEBOJIOPOJIOB, a TAK)KE ONTUMAIILHOTO 3AJI0KEHUS U TPOSKTUPOBAHHUS
CKB2)XMH Ha OJIHOM M3 MECTOPOXKIeHHI KpacHOspCcKoro Kpasi mpoBeicHa OIICHKA (PHIIbTPAIIHOHHO-
€MKOCTHBIX CBOMCTB B MEXKCKBOXMHHOM IPOCTPAHCTBE C MPUMEHEHUEM METOJIUKH FCHETUYECKOM
nHBepcuu 3D-TaHHBIX BOJHOBOTO MOJISI CPE/Ibl B 3HAUYCHUS IIOPUCTOCTH.

H3yuaeMoe MECTOPOIKICHUE XapaKTEPU3YETCsI CIOMKHBIM I€0JIOTHYECKUM CTpOeHHEeM. B npene-
JIaX MECTOPOXKJICHHUS IPOOYPEHBI JIBE TOMCKOBO-OIICHOYHBIC U JBE Pa3BEIOYHBIC CKBAKHHBI, 8 TAKKE
MpoBeIeHbI ceiicMopa3Benounbie padotst MOI'T-3D.

AJITOPUTM T€HETUYECKOW MHBEPCUU OCHOBAH Ha MPeoOpa3oBaHUM BPEMEHHOTO Ky0a B Ky0 aKy-
CTHYECKOT'0 UMITeJTaHCa TIOCPEICTBOM HEUPOCETEBOTO O0YUCHHS, B MIPOIECCE KOTOPOTO MPOUCXOIUT
MoI00P HAWIYUIIICH CBSI3U MEXK/Y HECKOJIBKUMH CEHCMHYECKHMH TPAcCaMH B 00J1aCTH CKBAKUHBI U
HETIOCPEJICTBEHHO CKBAKWHHBIMHU JaHHBIMU. B KauecTBe BXO/HBIX JAHHBIX MOXKET OBITh HCIIOJIb30-
BaHa HE TOJbKO KPHMBas 3HAUYCHUI aKyCTHYECKOTO UMIICAHCa, HO U JIFOOOW KapoTaK, UMEHOIINH
CBSI3b C BOJTHOBBIM I0JIeM. B 1aHHO# pa0boTe B KauecTBe SKCIIEPUMEHTA IPOBEICHO IpeoOpa3oBaHue
BPEMEHHOT0 Ky0a B Ky0 MOPHCTOCTH C UCIOJIB30BAHUEM B Ka4eCTBE BXOJHBIX JIAHHBIX 3HAYCHUU
MOPHUCTOCTH, PACCYMTAHHBIX 1O JaHHBIM reonH(popMarmonHoi cuctemsl (IUC).

Ha HauyanbHOM 3Tarne Juisi KOPpEKTHOTO HEHPOCETEBOTO 00YUYCHHUs CPE/Ibl MMPOBEICHA HOPMAIIU-
3anus KpuBbIX akyctuueckoro (AK) u ramma-ramma riotHoctHoro kapotakeit (I'TKIT) B untepsa-
JlaX pa3MbIBOB M KaBEPH. 3aTeM IPOBEJICHA YBsI3Ka CCHCMUYECKUX U CKBAKUHHBIX JAHHBIX, KOOPPH-
IUCHT KOPPEJISIIIMUA MEXIAY CKBAKUHHON CHHTETUYECKOHM CEHCMOTpaMMOi U CEHCMHUYECKUM paspe-
30M coctaBui 0,6—0,7, 4TO SABJISIETCS XOPOIIUM PE3YJIBTATOM M MO3BOJIICT HEWPOHHOW CETH C BHICO-
KOHM CTEMEHBIO TOCTOBEPHOCTH HAWTH 3aBHCUMOCTh MEXIy CKBRKMHHBIMU JTAHHBIMH M JaHHBIMH
BOJIHOBOT'O TIOJISI CPE/IbI.

Crenyroniuii mar — TeHeTUYeCKasi MHBEPCHS BPEMEHHOT0 Ky0a B KyO mopuctocTH. MHBep-
CUsl MPOBOJUJIACH B MpejeiaX MPOJYKTHBHOTO MHTEpBajia ¢ 0Oy4eHHUEM HEHPOHHOW CETH MO
tpem ckBaxkuHam (Well-2, Well-3, Well-4). YUerBeprast ckBaxkuna (Well-1) B pacuerax He
y4acTBOBAJIA M CIY>KUJIA TSI KOHTPOJISI KAUeCTBA BBITIOJIHEHHOM HHBepcuu. Habop CkBaXKuH st

© Kosukos [1.B., CankuHa A.B., 2016



o0Oy4yeHHUs U KOHTPOJS KadyecTBa MOAOHMPANICS MTEPALMOHHO, TJIaBHBIM KPUTEPUEM SIBISIOCH
HanOoJbIIee CXOJICTBO CKBAXKUHHBIX U CEMCMUYECKHUX NaHHBIX. COMOCTaBICHHE KPUBOW MOpHU-
CTOCTH, paccunTanHOM no JaHHbIM [ MIC, u pe3yipTaT pacueToB WITIOCTPUPYET XOPOIIYIO CBSA3b
(puc. 1) — ko3 unuent koppensuuu cocrapisiet 0.75. Kak BuaHo u3 pucynka, ckpaxuna Well-1
BIIOJIHE KOPPEKTHO BIUCHIBACTCS B MOJTYYEHHYIO MOJENb, CI€0BATEIbHO, PACCUMTAHHBIH KyO
C JOCTATOYHO BBICOKOHM TOYHOCTHIO OMHUCHIBAECT pacHpeaesIeHHe MOPUCTOCTH B Cpeje, YTO M03-
BOJISIET CAENAaTh BBIBOJBI O BO3MOXKHOCTH HCIOJIb30BAHMS KPUBOW 3HAUYEHHH MOPHCTOCTH II0
I'C B xauecTBe BXOAHBIX JAHHBIX B I[€JIOM M O NMPABMILHOCTH PACUYETOB B YACTHOCTH.

3aBepIIaroIUi Tan — UCIOIb30BAaHKUE MOJYYEHHOTO Ky0a MOPUCTOCTH B Ka4eCTBE OOBEMHOTO
TpEHJa IIPU TPEXMEPHOM MOJIeIMpOBaHuH. J{J1s mprMepa ObUT B3AT OAWH U3 MPOAYKTUBHBIX IIACTOB
co cpenneit TommuHol 12 M. [lo maHHBIM TUTONOTO-(panuanbHOTO aHAIM3a KepHa, (OPMHPOBAHNE
OTJIOKEHUH TIJJacTa MPOUCXOAMIIO TPEUMYIIECTBEHHO B YCIOBHAX OEpEeroBOro CKJIOHA
Y IPUOPEIKHOM 30HBI.

B nenom croxactudeckue alropuTMbl 00see THOKM K MCIIOJIb30BAaHHUIO TPEHIOB, IIOATOMY I10-
CTpOeHHE Ky0a MOPUCTOCTH OCYIIECTBISUIOCH C TIOMOIIBIO MOCIIEA0BaTeNbHOrO ['ayccoBa Moenu-
poBanus (SGS). McxoaHblit 00beMHBIN TPEHOBBIH Ky0 OB COOTBETCTBYIOIIUM 00pa30oM IMOATOTOB-
JIeH JJ1s1 KCTIOJIb30BaHMsI B MOACTHPOBAHNM: TIEPEBEICH U3 BPEMEHH B IIyOWHY M peMacIITaOupOBaH
Ha STYEHKHU MOJIEIH.

Well-1 ] Well-2 = Well-3 = Well-4
MopuctocTe no MNC Mopucroctb no NTNC MopucTocTb no MNC MopwucTtocTs no MUC
0.0100 4. en. 0.2500 0.0100 a.en. 0.2500 0.0100 A.en. 0.2500 0.0100 a.en.
Peaynbrar uHBEpCUM Pesynbrar nHsepcuu PeaynbTar uHBepcuv PeaynbTar UHBEpCUM

— — —

0.0100 A. ea. 0.0100 4. en. 0.2500 0.0100 Aa.en. 0.2500 0.0100 A.en. 0.2500
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Puc. 1. ComocraBnenue ncxoanoi kpuBoit mopuctoctu mo I'MC (4epHbIi IBET) ¢ KPUBOH,
MIOJIyYeHHOW B pe3yNbTaTe HHBEPCHUH ((HOTIETOBEII IBET)



Ha puc. 2 mpencrasieH pa3pe3 TPEHAOBOTO Kyda W Kyba MOPHCTOCTH, a TAK)KE TMCTOrpamMma
pacnpezeneHus mopucTocTd. ['mcTorpaMMa IEMOHCTPUPYET XOpOIIee CTaTUCTUYECKOE COOTHOIIIE-
HUE MEX/Y UCXOTHBIMHU JAHHBIMH M PE3YJIbTUPYIOIIMM KyOoM. PacnpeseneHie moprucTocTd B MO-
JIeNi OJIM3KO K HOPMAJIbHOMY, YTO TTO3BOJISIET C/IENIATh BBIBOJIBI O KOPPEKTHOCTH MIOCTPOCHHUH.

Porosity [m3/m3]

0.2000
0.1750
0.1500
0.1250
0.1000
0.0750
0.0500

0.0250

Porosity [m3/m3]

0.2000
0.1750
0.1500
0.1250
0.1000
0.0750
0.0500

o
1

Ladld]
0.08 01 0.z 0.14 0.1 0.8 02

Broro_Gis Ewell logs

Puc. 2. IToroBeie pe3ynbTaThl: ¢ — pa3pe3 TpeH1a MOPUCTOCTH; 6 — pa3pe3 Kyba MopHCTOCTH;
6 — THCTOTpaMMa pacIpeaesieHus MOPHCTOCTH (CHHIM — 10 MoAemH, KpacHsIM — 1o I'IC)




Ha ocHoBe CKBa)XMHHBIX JAHHBIX U JAHHBIX pe3ylbTaToB 00paboTku marepuaroB MOI'T-3D
IIPOBEJIEHA OLIEHKA IIOPUCTOCTH B MEKCKBAKUHHOM IIPOCTPAHCTBE C MCIOIb30BAaHUEM METOIUKH I'e-
HETUYECKON MHBEPCUH, OCHOBAaHHOM Ha IPUHLUIIE HEMpoceTeBoro o0yueHus. B kauecTBe KOHTPOIISA
Ka4yecTBa COMOCTABIISUIMCH MOJTy4YEeHHbIC 3HAUCHHSI Ky0a MOPUCTOCTH C TAHHBIMHU HE3aBUCHMOI CKBa-
KuHbL. Takum oOpa3oM, pe3yapTaTbl pabOThl MOXKHO UCIIOIb30BaTh AJIs IPOrHO3a IOPUCTOCTH MIPO-
JOYKTUBHBIX U MEPCHEKTUBHBIX IUIACTOB B MEKCKBAXMHHOM IPOCTPAHCTBE U, CJIEA0BATEIbHO, CHU-
KEHMSI pUCKOB IIPU IUIAHUPOBAHUM JAIIbHEUIINX I'€0JI0r0pa3BeJOUHBIX padOT Ha MECTOPOXKACHUH.

B nanpHeiimem miaaHupyeTcs MpoaHaTU3UPOBaTh U COTIOCTABUTH MOIYUYEHHBIN KyO MOPUCTOCTH
C JTAaHHBIMH JIMTOJIOTO-(harinaibHOTO aHa|3a A1 nosrydeHus (anuansHoi moaenu 3D.
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0.B. Hazapos, B.A. KonecosB, A.A. TonoBuH, [J.A. JIOKWHWH

Hayuuwiii pyxosodumens — dokmop usuxo-mamemamuieckux Hayx, npogeccop B.M. Kucenes
Cubupckuii ghedepanvHulil yHUBEpCUmem

AHAINMU3 NPUMEHUMOCTU OAHHbBIX AOEPHO-MAITHATHOTIO
KAPOTAXA U NJNACTOBbIX MUKPOCKAHEPOB

ANnA BbIAENEHUA KONJNIEKTOPOB

BEHO-KEMBPUUCKUX KAPBEOHATHbIX OTIIOXEHUN
HEMNCKO-BOTYOBMUHCKOWU HE®TEFA3OHOCHOM OBJIACTU

OO0BEKTOM HCCIIEeI0BaHUS SABISIOTCS CIOXHOMOCTPOEHHBIE BEHA-KeMOpHiickue kapOoHaT-
Hble ropu3oHThl: Ocunckuii (b1, b2), Yers-Kyrckuii (b3-4, B5), [Ipeo6paxenckuii (b12) u Ep-
oorauenckuit (b13), pacmonoxennsie B npeaenax Hemncko-boTryobunckoit HedTerazoHocHOM
obnactu (HI'O) Jleno-Tynrycckoit Hedrerazonocuoit mposunuuu (HI'TI). Hencko-botyobun-
ckag HI'O npu3HaHa nepBooYepeIHBIM paiOHOM KOHIIEHTPAlUM PETHOHAIBHBIX U MOUCKOBBIX
pabort B 10kHbIX paitoHax Jleno-Tynrycckoit HI'II [1]. PaccmaTpuBaemble rOpu30HTHI XapakTe-
PU3YIOTCSL CIOKHBIM CTPOCHHEM pPE3epBYapoB M BBICOKOH M3MEHUYMBOCTBHIO (PHIIBTPAILIMOHHO-
eMKOCTHBIX cBOHCTB (DEC) mopoa-KoaiaeKkTopoB Kak BCleICTBUE JTOKAIbHOTO 3aCOJIOHEHHUS UX
MYCTOTHOTO MPOCTPAHCTBA, TAK U BTOPUUYHBIMU MPOILIECCaMU BhlllienadyuBanusi. OCHOBHAs 1074
IOp U KaBepH B MOPOJAX pacCMaTPUBAEMBIX KOMILIEKCOB 00pa3oBaiach B pe3yjbTare J0JI0MH-
THU3ALUU U3BECTHSAKOB M MOCJIEAYIOIIETo BhIIeIauyMBaHUsl KapOOHAaTHBIX opoJ. Onpenenenue
€MKOCTH TPEILIMH Ha KyOnuecKkux obpasnax myTeM NpONUTKHU UX B JIOMUHO(]OpE nmokasano, 4To
uX oOIHM BKJIaJ B MyCTOTHOE MPOCTPAHCTBO MOPOJ HE3HAYUTEIEH U COCTABIISIET AECATHIE JOIU
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npoleHTa. AHAJIN3 MHUHEPAJIOTHYECKOro COCTaBa MOPOJ MO JTaHHBIM PEHTTeHO(]a30BOro aHa-
nu3a (POA) nokasan, yTo paccMaTpUBaeMble IOPOJBI CIOKEHBI MPEUMYIIECTBEHHO J0JOMHU-
TOM, KaJIbIIUTOM, FaJINTOM, KBapLEM, aHTUPUTOM U TJIMHUCTBIMU MUHEPAJIAMH.

B 2012-2013 rr. s obecnieueHust neTpopu3nIecKoil MoaIepKKH ¢ KOJIMYECTBEHHON BbIIaUei
MIOJICYETHBIX MTAPAMETPOB, TAKUX KaK MycTOTHOCTH nopo (Km), Hedrerazonaceimennocts (Kur), a¢-
¢dextuBHbIe TommUHBl (Hadd), cornmacHo npuHATHIM METOJUYECKUM PEKOMEHAALUSAM IO TOACUYETY
3anacoB [2], co3aaHbl arOPUTMbI HHTEPIIPETAIIMU CTAHAAPTHOTO KOMILIEKCA re0(hU3NIECKUX UCCIIe-
nosanwmii ckBaxuH (I'MIC). Ilox crangaptHbiM koMmiuiekcom [ MIC B pamkax JaHHOW paboOThI Oymaem
IIOApa3yMeBaTh KOMILJIEKC, BKIIFOYAIOIIUI TaMMa-KapoTaK, HEUTPOHHBIN, aKyCTUYECKUM, ITIOTHOCT-
HO, 60KOBOI1 1 MUKpPOOOKOBOI1 KapoTaxku (MBK), a Taxxke kaBepromep. J{i1st onpeesieHus noacueT-
HbIX napametpoB K u KHr no pazpaboTaHHON MO/I€IM UCIOIb30BAINCH PEIIEHUE CUCTEMBI alre0-
panyeckux ypaBHeHnuii (CJIAY) ¢ 3apanee 3a/laHHBIMU MUHEPAJTIOTUYECKUMHU KOHCTAHTAMH U MO/IEb
JlaxHoBa-Apuu ¢ napamerpamu, yctaHoBlieHHbIMU 110 cBsi3siM kepH-I'IC u I'MC-TUC. bonee no-
IpoOHO JaHHBIE MOAXO/bI onucanbl B padote [3]. JlocToBepHOE omnpeiesieHrne ITHX TOJCUYCTHBIX Ta-
pametpoB 1o ' IC noxarBep:k1aeTcsi CONOCTaBICHUEM C KEPHOBBIMU JaHHBIMU. OJHAKO CYIIECTBYIOT
HEOIPEEIEHHOCTH B BBIJICJICHUH 10 33JJaHHBIM KPUTEPUSM MHTEPBAJIOB KOJUIEKTOPOB. Tak BbIaesI-
€Mble MHTEpPBaJbl HE BCEr/la COOTBETCTBOBAIM PE3yJbTaTaM HCIBITAHUN KaK M0 HAJIMYHUIO MPUTOKA
u3 00bEKTa, TaK U MO TUIY Hodydaemoro ¢urouaa. B cBs3u ¢ 3TUM akTyanbHON neTpodu3nuecKoin
3aJlaueil SBISIETCS CO3/l1aHNE U IPUMEHEHHE HOBBIX MOAX0/10B B BbIJIEJICHUN UHTEPBAIOB KOJUIEKTO-
POB U ONIpEJENICHUs UX XapaKkTepa HachleHus. [[is pelenus 3a1aum npeasaraercss UCroib30BaTh
JTaHHBIE COBPEMEHHBIX BBICOKOTEXHOJOTMYHBIX MeTo10B [ IC, TakuXx Kak s/1epHO-MarHUTHBIN Kapo-
Ttax (AMK) u snexkTpruyeckue rmiacToBble MUKPOCKAHEPHI.

Breigesenue kosiekropos no ganHbiM AMK. Knaccuueckne noaxoasl, HCIOJIb3yEMBIE CIIe-
[MAJIMCTaMU BO BCEM MHpeE, K nHTeprpeTanuu JaHHbIX IMK ocHOBBIBalOTCS B OCHOBHOM Ha pasjie-
JIEHUU 00bEMOB CBSA3aHHBIX U MOJABUKHBIX (JIFOUIOB C HUCIIOJIb30BAaHUEM I'PAaHUYHbBIX 3HaUE€HUH (OT-
ceuek) BpeMeHu nomepeuyHoi penakcauuu (T2), koTopoe s KapOOHATHBIX MOPOJ MPHHSITO
Ha ypoBHe 90 mMc. MeTo rpaHnYHOro 3Ha4eHUsI OCHOBAH Ha MPEANOI0KEHUH O YETKOM pa3rpaHu-
YEeHUH Pa3MEPOB MOP, COAEPIKAIINX CBOOOIHYIO UIIH CBA3aHHYIO BOJY, U 3aKJIF0YAETCS B pa3/IeJIeHUH
pacrpeiesieHus] BpeMeH MornepevyHoi penakcauu (T2) Ha HECKOJIBKO MHTEPBAJIOB, COOTBETCTBYIO-
MIUX peJIaKcaliy BOJIbI IIINH, KAMMUIIPHO-CBA3aHHOM, CBOOOIHOW M KaBEPHOBOI BOJIbI [4].

Jns onenku BozmoxkHocTe SAIMK B nzyduaemom paspese BBIITOJIHEH Psii KOMIUIEKCHBIX Jabopa-
TOPHBIX MICCIIEIOBAaHUN KEpHA, MOAPOOHO OMHMCAHHBIX B paboTax [5, 6, 7]. Ha ocHOBe MOTydeHHBIX
PE3yJIbTaTOB YCTAHOBJIEHO, YTO IJIACTOBAsl BOJAa CONEPKUT MAarHUTHBIE IPUMECH, a CIEKTP TaKoH
BOJIbI, HE3aBUCHMO OT JIOJIU BOJIbI B ITyCTOTHOM IIPOCTPAHCTBE, BCET/Ia PACIIONOKEH B ONPEAECIEHHOM
MECTe, YTO HE MO3BOJISIET UCIIOJIb30BaTh METO ] OOLIETPUHATHIX IpaHUYHbIX oTceuek. Criektp SAMP
He(TH 0JHOMO/IaJIEH U HE IEPECEKAETCS CO CIIEKTPOM OT IJIACTOBOM BOBI, YTO IMO3BOJISET PA3ACTAThH
3TH (Irouapl Ha KOJIMYECTBEHHOM ypoBHe. Ilpu BeiTecHeHUU He(pTH BBICOKOMHHEPATN30BaHHBIM
¢dunsTpaTom O0ypoBoro pactBopa (DBP) Ha BogHON OCHOBE B MHTEpBaJIE M3y4yaeMbIX CMEIIaHOCMa-
YUBAEMbIX U MPEUMYIIECTBEHHO ruapodoOHbIX opo OBP penakcupyeT Ha BpemeHaxX OJM3KUX K
penakcanuu B cBOOOJIHOM 00BbEME, UTO, B CBOIO OYEPE/Ib, MO3BOJSET Pa3A€sATh CUTHAN OT HEPTH U



ObP Ha KOIMYECTBEHHOM YpPOBHE U IIPOTHO3UPOBATH POAYKTUBHBIE UHTEpBaJIbL. [Ipumep Bbiaeie-
HUS IPOAYKTHBHOTO UHTepBaja no AanHbM IMK npuseznen Ha puc. 1. bonee monpobHo anroputm
BBIJICJICHUS TIPOJIYKTHBHBIX HHTepBaJIoB 1o gaHHbM SIMK omnmcan B padore [8].

Crnemyer OTMETUTB, UTO BBIACISIEMbIC HHTEPBAJIBI C HATMUUEM MOABMKHOTO (PIIFOMIA 110 JAHHBIM
SIMK coBnafaroT ¢ paboTaloMMU HHTEPBAJIAMU 110 Pe3yIbTaTaM HHTEPIPETAIIMH JaHHBIX IPOMBIC-
noBo-reopusznyeckux uccienoanuit (III'N). YcenemHocTs BbIEICHNS TPOIYKTUBHBIX, HE(DTEHACHI-
LICHHBIX MHTETPAJIOB U ONPEIEICHUE UX XapaKTEPa HACBILEHUS 110 PacCMATPUBAEMOMY MOAXOLY
IIPU COTIOCTABJICHUH C PE3yJIbTaTaMH MCIIBITAaHHSI COCTABIISACT MpakTudecku 96 % [8]. Onnako B ciy-
Yyae HaJMM4Ms O0JbIIOro 00beMa IIACTOBOM BOJBI B KOJUIEKTOPE CHUTHAJI OT CMEIICHHS IIaCTOBOM
Boael ¢ DOBP moxer OBITH cMelmieH Ha Te ke BpemeHa penakcanuu (T2), 4To W curHan
oT He(Tu. B TakuX ciaydasx BbIIEICHUE MPOJYKTUBHBIX HHTEPBAIOB TOJIBKO JHIIb 110 AaHHBIM SIMK
CTaHOBUTCSI HEBO3MOKHBIM.

AHa/IU3 JaHHBIX IJIACTOBBIX MUKPOCKaHepoB. [11acToBbie MUKPOCKaHEPHI ITO3BOJISIOT MOy~
4yaTh U300pa’k€HUE CTBOJIA CKBAKUHBI 110 JAHHBIM JIEKTPUYECKOTO CONPOTUBICHMS U 3aTyXaHHUIO
aKyCTU4YecKOH BOJHBI. [Ipy 3TOM mI1ar KBaHTOBaHMSI JAHHBIX JJISl TAKUX MPUOOPOB COCTABIISET MEp-
BbIE MWDUIMMETPBI, a pa3Mepbl PETUCTPUPYEMBIX T€OJIOTUYECKHX OOBEKTOB, KaK IPaBHIIO,
oT 100 MmxM. IMEHHO BBICOKOE pa3pellieHUE JTaHHBIX SBJISETCS KJIFOUEBBIM IIPEBOCXO/ICTBOM IJIACTO-
BBIX MUKPOCKaHEPOB OTHOCUTENIBHO OCTalIbHBIX MeTo10B I UC.

Mernkue netanu JaHHBIX CKaHepa MOTYT ObITh HCIIOJIb30BAHBI JJIs BBIJICIECHUS Pa3INYHbIX BUOB
TPEILMH, KaBEPHO3HBIX YYACTKOB U TEKCTYpHBIX 0ocoOeHHOcTel. CienyeT OTMETUTD, YTO IJIaCTOBBIE
MUKPOCKaHEPHI SBIISIOTCS CKOpPEE Te€OJOrMYECKUMH METOJaMH, YeM reo()U3MIeCKUMH, TaK Kak He

MO3BOJISIOT HAMIPSIMYIO ONPEEISATh MEeTPOPU3NIESCKHE CBOHCTB TOPHBIX MTOPO/I.
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