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Annotation. In Kazakhstan, over the past decades, there have been changes in regulatory
requirements for energy efficiency and energy saving of buildings. A number of regulatory documents
have been adopted related to increasing the energy efficiency of existing and newly erected buildings and
structures, as well as the development and implementation of new principles and life support systems, i.e.
the creation and maintenance of a microclimate. From the analysis of world and domestic experience, it
follows that energy-saving engineering systems for the microclimate of buildings are currently being
actively developed. However, in terms of the implementation of energy-saving solutions, energy-saving
devices and equipment for engineering systems in the construction of buildings and structures, our
country lags behind foreign indicators. From the above, the relevance of the issue follows that, in general,
it is possible to reduce energy consumption by microclimate systems by combining all engineering
devices and technologies to reduce energy consumption to a level at which the required parameters of the
microclimate in the room are maintained. This is possible when assessing the energy efficiency of
microclimate systems and the presence of an automated control system. As a result of calculating the
energy efficiency of the microclimate systems of a five-story residential building in Kyzylorda, the
following was determined: annual heat consumption by heating systems; annual heat consumption by
ventilation and air conditioning systems; annual heat consumption by hot water supply systems (HWS);
annual electricity consumption by the building's power supply systems.

Keywords: energy efficiency, heat consumption, ventilation, heat supply, air conditioning,
microclimate, energy saving.

Introduction. Over the last ten years, the construction industry has focused on two
issues. The first issue is related to increasing the energy efficiency of newly constructed and
operated buildings and structures, and the second issue is related to the development and
implementation of new life support systems and principles, i.e. creating a microclimate and
maintaining it. Nowadays, a modern home is a complex technical system that must take into
account and interconnect not only the energy efficiency requirements of engineering systems, but
also the provision of an internal climate for the premises.

When developing design documentation and constructing facilities, it is easier to solve
issues of increasing energy efficiency when there is an opportunity to justify and select the best
design solutions. Operation of buildings is associated with the consumption of a certain amount
of fuel and energy resources. And therefore, all states form and implement their energy
conservation policies, which include a variety of scientific and technical measures aimed at
reducing energy consumption in newly constructed and operated buildings.

It is possible to reduce energy consumption and increase energy efficiency in buildings
by implementing various energy-saving measures aimed at the efficient use of energy in
buildings and engineering systems of these buildings.

The purpose of the work: substantiation and selection based on scientific research of
optimal energy-saving measures in the design of building microclimate systems. The relevance
of the work is associated with the selection of the most optimal ways to improve the energy
efficiency of newly erected and operated buildings and structures, including the development of
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new principles and life support systems and their implementation (creation and maintenance of
microclimate).

The scientific novelty of the work lies in the calculation of optimal indicators of energy
consumption and energy efficiency of a five-story residential building in Kyzylorda, the
selection of the most suitable energy-saving engineering systems of the microclimate of a
residential building for a given territory, the justification of optimal technological solutions that
allow the implementation of energy-saving measures when designing engineering systems of the
microclimate in a five-story residential building in Kyzylorda. Many foreign and Kazakh
scientists have studied various measures aimed at increasing the energy conservation of
residential, public, industrial and other buildings [1-7].

In a number of the largest cities of Kazakhstan, since 2009, in accordance with [8], work
has begun on the modernization of multi-story residential buildings that were built in the 1970s -
1980s. 11 Within the framework of the above-mentioned program, the following works were
carried out: replacement of windows, additional insulation of walls, modernization of
engineering systems. For a number of reasons (use of the cheapest reconstruction options or the
inability to radically improve the heating system in old-style houses, no possibility of installing a
metering system, no possibility of organizing a ventilation system), the effect of the above works
was very insignificant - it was only possible to reduce specific heating costs by no more than 10 -
15%. Such an effect from the implementation of measures was clearly insufficient. Such results
differ significantly from the results of the modernization of similar buildings in other countries
with similar climatic conditions [9-13].

It can be concluded that the difference in efficiency is most likely due to a more
comprehensive approach of European partners to solving the problem, including more thoughtful
solutions for the reconstruction of old buildings and the construction of new buildings. Energy-
saving measures in microclimate systems are aimed at providing the specified (necessary) values
of the energy indicators of the indoor microclimate with minimal energy consumption. When
designing air conditioning systems, preference should first of all be given to rational types of
systems, then provide for a set of measures to reduce the load on the systems and reduce energy
consumption during operation. The latter can be achieved as a result of using effective control
methods.

It can be concluded that the difference in efficiency is most likely due to a more
comprehensive approach of European partners to solving the problem, including more thoughtful
solutions for the reconstruction of old buildings and the construction of new buildings.

Energy-saving measures in microclimate systems have a great influence on energy
consumption. Architectural planning solutions and thermal protection parameters, which
determine the heat load on heating, ventilation and air conditioning systems, have a great
influence on energy consumption.

In addition to thermal protection of the building, economic optimization of the structural
elements of the building can increase the energy efficiency of providing a microclimate. Heat
gain from solar radiation depends on the degree of glazing of the facades, the presence of sun
protection devices, as well as the aspect ratio of the building and the orientation of the building
facades. An increase in the degree of glazing leads to an increase in heat consumption for heating
and cooling the building.

The shape of the buildings affects energy consumption. For buildings with an elongated
shape, you can choose an orientation in which the heat consumption for heating will be the
lowest.

The area S of the external enclosures and, consequently, the amount of heat loss depend
on the ratio of the building height and the sides of the building.

An effective way to reduce heat loads on air conditioning systems is to combine the
functions of enclosures and systems. For example, ventilated windows, which utilize the heat of
exhaust air in cold weather, and remove the heat absorbed in the window from solar radiation in
warm weather.



One of the most commonly used means of increasing energy efficiency is the utilization
of exhaust air heat. In the heat exchanger, the heat of the air removed by the exhaust systems is
transferred to the supply air, which reduces the heat consumption of the air heaters of the
ventilation and air conditioning systems.

In order to increase the potential of secondary renewable energy sources, it is necessary
to use heat pumps, which are a reversed refrigeration machine that can extract heat from an
environment with a relatively low temperature, i.e. low-potential heat. One of the inexhaustible
sources of heat is solar energy, which is used in solar installations.

Energy-efficient operating modes can reduce energy consumption by microclimate
systems. This is a periodic operation of heating systems, in which, during the period when the
premises are not in use, a lower temperature is maintained in it, with periodic ventilation.

In general, it is possible to reduce energy consumption by microclimate control systems
by combining all devices and technologies for reducing energy consumption to a level at which
the required indoor microclimate parameters are maintained. This is possible with an automated
control system.

The strategy of reducing heat loads by using energy-efficient lighting, enhanced thermal
insulation, high-quality roof glazing with a reflective surface, etc. are the main elements of the
strategy [14].

The diagram for reducing the capacity of HVAC systems is shown in Figure 1. The
results showed that roof insulation provides the greatest effect among energy-saving measures
(about 25%). Although the total capacity of HVAC systems was reduced by only 35...45%,
depending on the geographic location of the facility.
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Figure 1 — Reduction in the capacity of HVAC systems as a result of the implementation of energy-
saving measures

Materials and methods of the study. For the selection of energy-saving engineering
systems of the microclimate of a five-story residential building in Kyzylorda, the software
package «POTOK» was used.

The POTOK program [15] is designed to perform a thermal-hydraulic calculation of 1-2
pipe, central water heating with a coolant or collector (skirting, radial) heat and cold supply
systems - water or solution, with a constant or sliding temperature difference (in cases of
connecting consumers via a single-pipe system) in buildings of any purpose with centralized or
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separate heat metering. Heat/cold is transferred to the premises by local heating devices, air
heaters, fan coils, with organized and unorganized heat metering in the system. Systems with
complex configurations (single-pipe, bifilar and double-pipe risers, etc.) can be divided into
separate calculation blocks with subsequent automatic unification for the purpose of hydraulic
coordination and obtaining a general equipment specification in MS Word and AutoCAD
formats.

The program allows calculating heating systems in series - connected by coolant, systems
with pre-connected heating devices.

The designed systems can be: heating; warm floors; refrigeration; heat supply (heaters,
process equipment); with manual and automatic regulation of heat consumption and hydraulic
stability; with the installation of balance valves, thermostatic valves; heating with local devices
combined with elements of heat supply, warm floors; intra-site heating networks.

By the method of accounting for heating costs: unorganized heat metering; per-apartment
- each apartment (office, store, etc.) has its own heat source and hydraulically the heating
systems are not interconnected - count separately without combining; systems with separate heat
metering by owners (apartments, offices, stores, etc.) - count separately and combine.

By connection of heating devices when forming risers: single-pipe; double-pipe; bifilar.

By arrangement of main lines: with upper wiring; with lower wiring with conventional
and I1-T-shaped risers; with "inverted circulation"; with a single lower main line with sequential
connection of IT-shaped risers.

By direction of water movement: vertical or horizontal; with dead-end movement in main
lines; with concomitant movement in main lines; radial; collector; with bifilar movement in
devices;

By instrument (one-way or two-way) units: flow-through; adjustable; HERZ thermostats;
with mixing modules for Oventrop heated floors; flow-through and adjustable; with reducing
inserts.

By heat carrier: network superheated water from a thermal power plant (with elevator
selection); local heat source; non-freezing solutions.

By the source that causes circulation: pumping; gravity.

The heating system can use heating devices of previous years, manufactured by the CIS
industry or supplied by German companies. In addition, the heating system with local heating
devices can be combined with heat supply of air heaters and/or electric air heaters of the FC-
205C — FC-805C type, heat supply of process equipment. In this case, a joint calculation of the
system is carried out, the necessary design materials are prepared. When designing new systems,
it is recommended to install thermostats at the devices, and automatic balancing valves on the
risers. This will avoid the installation of throttle washers, eliminate design, calculation and
installation flaws, ensure heat savings for the entire heating period, which will very quickly
offset some increase in capital costs. The use of a two-pipe layout also leads to a significant
reduction in operating costs.

Results and Discussion. The heating solution is innovative. A water heating system with
forced circulation, with a lower distribution and a closed expansion tank. The heating devices are
connected by a two-pipe piping system. The system is designed for a supply pipe temperature of
90°C, and a return pipe temperature of 70°C. Operation occurs without interruptions, but with a
decrease in temperature at night using a boiler control controller that receives signals from an
external temperature sensor.

The low-temperature part of the heating system of a residential building includes heating
circuits located in the walls and floors. The conventional placement of warm floors and warm
walls in a residential building is shown in (Figure 2). The power supply to individual circuits is
carried out through collectors located under the plaster, and regulation is carried out using zone
regulators. The parameters of the internal microclimate in the building are accepted according to
the existing sanitary and hygienic standards depending on the category of the main functional
premises or their groups and the customer's requirements for the quality of microclimate

7



provision while meeting the sanitary and hygienic safety conditions. When assessing an already
adopted design solution, these parameters are accepted according to the working project; when
calculating energy efficiency at the design stage and (or) in preliminary multi-variant
calculations, it is allowed to select uniform values for a typical (representative) room. The object
for calculation is a five-story residential building in Kyzylorda.

We calculate the total specific annual energy consumption of the building per 1 m* of
heated volume Viearea, KW -h/(m? -g) using the formula

Tgenerat = (Qgenerar T Quentrwy + Quw + E) = 10%/ Vi &)

Qpenerar = (394 + 272+ 81,8 + 43,14) - 10°/7925,4 = 99,8 kW-h/(m’ -g)

Next comes the calculation of the building's energy efficiency coefficient using the formula
55
Npita = [Qheat + Q;erm_’_Qvent{rv}f(l - kef) + Qsnw- At + E]/ Qprim fue (2)

where Q =(Q + Q;em(w} + Q:n:) /M, .+ Em, is the energy consumption of the

prim.fuel heat

building per year in terms of primary fuel, MW-h/g.

bitd = {394”{??81'8} + 43';4 = 879 MW-h/g.

Where 7mer and 7eec: are the efficiency factors of the sources of thermal and electrical
energy, respectively, servicing the building, using the accepted methods of producing these types
of energy. When connecting to sources that do not use primary organic fuel (hydro- and nuclear
power plants, solar, wind and other installations), the corresponding term in the brackets of
formula (2) is ignored.

Npia = [394 + 59,5 + 272/(1 — 0) + 81,8 - 55/55 +43,14] / 879 = 0,88

The results of calculating the annual energy consumption may be used in the technical
and economic comparison of design solution options and the selection of the optimal option.

To determine the actual energy consumption of the building and to verify the fulfillment
of design indicators 1-2 years after its commissioning, an inspection is carried out based on the
readings of heat and electric energy meters at the building inputs.

The readings of the meter (Qheqr + Quene(ry + @hy Of thermal energy O, MW-h/g, are
compared with the sum from vent (kV) gv for the final version of the project, reduced to the
actual value of the outside air temperature by recalculation using the formula

(ergeat + Q;ent{]"p} + Q,'l;v) = Q,'l;eat + Q;ent{rv}) ) (:— zij) + Qrgv (3)

where fheatseason 18 the actual average outdoor air temperature for the heating period in

question, °C, taken from the meteorological station data. In buildings where a lower temperature

is maintained during non-working hours, the conventional internal temperature # should be taken
instead of fint.temp.

The readings of the electric energy meter E' are compared with the value of £, MW-h/g,
for the final version. In case the actual values of Q' and E' exceed the design values,
recommendations are developed for additional reduction of energy consumption. The bathrooms
and kitchens are equipped with heated floors, and the living rooms are equipped with radiators.
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Figure 2 — Water wall heating system

The idea of such a solution is based on the following provisions:
— absence of heating devices and elimination of the effect of local heating of walls;
— improvement of thermal comfort, creation of a healthy microclimate in the premises;
— energy savings due to a high share of radiant heat exchange;
— an optimal solution for a condensing boiler due to a lower supply temperature (45-55°C);
— the possibility of using the system for cooling in the summer.

The heating modules, appropriately selected in terms of power and dimensions,
connected according to the Tichelman system, were primarily placed in the partitions between
the windows, and the rest of them — on the internal walls.

The high-temperature part of the system consists of heated towel rails in the bathrooms.
The same circuit supplies the heating devices in the stairwell. All devices are equipped with
thermostatic head valves and air release valves.

The problem of temperature regulation is solved by installing a weekly room programmer
in each apartment, which controls the zone regulators of the heating circuits in the walls and
floors of this room.

Ventilation systems. Scientific research and calculations of the air regime of the building
made it possible to identify general trends in the change of air balance components with
changing weather conditions for different buildings.

An increase in wind speed does not affect the flow rate of air removed from the
apartment on the windward fagade, but with poor entrance doors, the inflow into them decreases
through the windows and increases through the entrance doors. Due to the installation of tight
windows in the building, the installation of only an exhaust system turns out to be ineffective.
Therefore, to supply the inflow to the residential building, ventilated windows with a valve are
used, which have a fairly high aerodynamic resistance and do not let in street noise, and supply
valves in the external walls, and mechanical recuperative ventilation is also provided. The
conditional placement of ventilation valves in the windows and walls of the residential building
is shown in (Figure 3).

The window areas and their air permeability in the building correspond to the standards,
as does the air permeability of the doors (the air permeability of the windows on the Ist floor
was 6 kg/h-m?, and of the doors 1,5 kg/h-m?). The main channels are provided with the same
diameter along the height, made of metal. The diameters of the side branches are also made the
same. Throttle valves were selected for the side branches, equalizing the exhaust air flow rates
by floors.
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Figure 3 — Conventional placement of ventilation valves in windows (a) and walls (b) of a residential
building

The calculation determined the air flow rates that make up the air balance of each room
of the frail house at different outside temperatures, wind speeds and with open and closed vents.
In addition to the adjustable natural ventilation system, mechanical heat recovery of the exhaust
air is used. The points of fresh heated air inflow are located in the rooms of long-term stay: in
bedrooms, private rooms. The points of exhaust of used warm air are located in the kitchen
(independently of the local exhaust above the electric stove). The diffusers are placed in the
ceiling structures. The spiral recuperator together with the fans, collector and system of control
dampers is mounted in the attic. The supply shaft passes through one of the end walls, and a free
vertical ventilation duct is used as an exhaust shaft.

In order to ensure general air exchange between the rooms of the apartment of the
residential building, 7 mm gaps were left between the door leaf and the floor.

In accordance with the purpose and parameters of the ventilation and recuperative
system, the following elements were selected:

— a recuperator with a spiral heat exchanger with a capacity of 1000 m?/h, with an efficiency
of 85-92%;

— one supply and one exhaust fan;

— a speed controller for fan electric motors;

— flexible insulated air ducts;

—rotary and deflecting dampers according to the number of supply channels;

— supply and exhaust diffusers.

The ventilation and recuperative system control provides for equipping the exhaust air
secondary heat utilization system with a standard speed controller that controls the performance
of the exhaust and supply fans. A programmable temperature controller is provided for the
purpose of additional optimization of the residential building ventilation process.

Hot water supply (HWS) systems. The control of the entire residential building heat
supply system is designed based on its ease of operation. Widely available microprocessor
temperature controllers and time-programmable controllers are used as control elements.

10



The control of the heat generation and accumulation system is based on the standard
boiler automation system, which regulates the coolant temperature and controls the heating of
water for HWS. Microprocessor temperature controllers successfully interact with this main
system.

The automation of the heating circuit power supply system is combined. Water heating in
the HWS water heater is controlled by a thermostat and a programmable controller installed on
it. The hot water circulation circuit is equipped with a threshold temperature regulator and a
programmable controller. The heating circuit with heating devices receives the coolant directly
from the heat accumulator and is controlled by a programmable controller. Heat distribution
between individual rooms is regulated by valves with thermostatic heads installed on the devices.
The wall heating circuit and warm floors, taking into account the technological temperature
limitation up to 55°C, are equipped with a pump group with a mixing unit, which is controlled
by a temperature regulator.

Conclusion. The selection of microclimate engineering systems for a five-story frail
building in Kyzylorda and energy-saving measures with their optimal combination was made.
The following technological solutions were adopted in the work:

— wall heating and warm floors, which, in addition to saving energy, create a healthy
microclimate in the premises and a comfortable feeling of radiant heat;

— use of a wall heating system and warm floors for cooling premises in the warm season;

— use of individual temperature regulators of heating circuits in each living space;

— use of programmable controllers, increasing the efficiency of the system, due to the ability
to regulate the operating time of the systems (gaps);

— ventilated windows with a valve and supply valves in the external walls were used to supply
natural air to the residential building;

— a recuperation system, which, in addition to saving energy, allows for the delivery of cool
fresh air in the summer through a supply shaft located in the shade;

— water heating in the DHW water heater is controlled by a thermostat and a programmable
controller installed on it;

— the hot water circulation circuit is equipped with a threshold temperature regulator and a
programmable controller.

The theoretical and practical significance of the obtained results is intended for scientific,
engineering and technical workers, postgraduate and master's students involved in the
development and creation of energy-saving measures. Summing up, it can be said that the
obtained results of scientific research of the dissertation work contribute to the expansion of
knowledge and their application in the design of energy-saving microclimate systems of
buildings, expressed on the example of a five-story residential building in Kyzylorda.
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FUMAPATTBIH DHEPTUSI TUIMALIITT KOPCETKIIITEPIH ECENTEY
"KOHE EH TUIMJI ’)KOBAJIBIK LHIELIIM/I TAHJAAY

ZKanaxoBa A.Y., TeXHHKA FbUIBIMAAPBIHBIH KaHAWAATH, KAYBIMAACTBIPBUIFAH Ipodeccop
Mycrada 9.H., TM07365 — Kypsuisic BbB-HBIH 2-Kypc MarucTpaHThl
Ceiitmarander H.C., 6B07365 — Kypsutbic BEB-HBIH 2-Kypc cTyneHTi

Kopxoim Ama amvinoazel Kvi3viiopoa ynusepcumemi, Koisvinopoa, Kasaxcman

Angarnma. KaszakcTaHna COHFbI OHXBUIIBIKTapJa FUMapaTTapAblH SHEPrus THIMIUII MEH
SHEPrHsHBl YHEMJIEYiHe KaThICThl HOPMATHBTIK TajlanTapra e3repicrep eHrisinmi. KonmaHbICTarsl xKoHe
JKaHaJlaH TYPFBI3BUIATBIH FUMapaTTap MEH KYPbUIBICTAPIBIH SHEPTHs THIMIUIITIH apTThIpyFa, COHaN-aK
TIPIIUTIKTI KaMTaMachl3 ETY/AiH jKaHa MPHHIUITEPI MEH XYHENepiH o3ipjeyre j>KoHe eHri3yre, SFHU
MHKPOKJIMMATTHI KYPy MEH KOJIIayFa KaThICThI OipKaTap HOPMATHUBTIK Ky)KaTTap KaObUIIaHIbL.

OJeMIIiK JKOHE OTaHIBIK TOKIPUOEHI Tannay HOTIKECIHIE Kas3ipri yakpITTa FUMapaTTaplblH
MHUKPOKJIMMAThIHA apHAJIFaH YHEPTHUSHbI YHEMJICHTIH UHXXESHEPJIIK XKykenep OeJiCeHl TYpAe d3ipiieHy/Ie.
JlereHMeH, FUMapaTTap MEH KYpBUIBICTApIbl cajllylla HWHXEHEPINIK OKyierepre apHaJIFaH OSHEpPrus
YHEMISUTIH IIeNIMaep i, 3HePTUs YHEMISHTIH KYPBUIFbLIAP MEH a0 bIKTapIbl HTi3y OOMBIHIIIA eniMi3
HIETEJIIK KOPCETKIMITepACH apTTa Kajblll OThIp. JKorapbina adThUIFaHAApAaH MOCEJICHIH ©3€KTLIIri,
TyTacTail anraHja, OeiMeneri MHUKpPOKIMMATTBIH KaKETTI MapaMeTpiepl cakrail OTBIPBIN, SHEprus
TYTBIHYZBl a3alTy YLIH OapiiblK MHXEHEPIIK KYPBUIFBLIAP MEH TEXHOJIOTUSUIapIbl OIpiKTIpYy apKbLIbI
MUKPOKJIMMAT JKYHeJlepi apKpUIbl DSHEPrHsHBl TYTHIHYJBl a3aiiTyra OONATBIHBIH KepceTeni. by
MUKPOKJIMMAT JKYHENepiHiH JHeprusi TUIMAUICIH XOHE aBTOMATTAHIBIPHUIFAH OacKapy >XyHeciHiH
OoyblH Oaranay Ke3iHae MyMKiH OOmafbl.

Kp3puiopna kanmaceiHnarbl Oec KaOaTThl TYPFBIH YHIOIH MHMKPOKIMMAT >KyHeJepiHiH >Heprus
THUIMJIUTITIH €CenTey HOTHXKECIHIE MbIHAJIAp aHBIKTAJIbL: JKbUTY XYHenepl OOMBIHINA >KbUIABIK JKbLTY
UIBIFBIHBL, JKENJIETY JKOHE aya OanTay skyienepi OONBIHINA KbUT CAUBIHFbI JKbITY MIBIFBIHBL, BICTBIK CYMEH
xabapikray xyHenepiMern (CXOK) >KpIablK SKbUTyIbl TYTBIHY; FUMapaTThlH 3JIEKTPMEH KaOAbIKTay
KYHenepiHiH KbUIBIK JIEKTP SHEPTUSICHIH TYTHIHYHI.
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Tipek ce3aep: dHEPTUS THIMIUIITI, )KBUTYIBI TYTBIHY, KEIIETY JKYHeaepi, KbUTyMeH ka0 IbIKTay,
aya OanTay, MUKPOKJIMMAT, JHEPTHUs YHEMJICY .

PACYET INOKA3ATEJIEMA SHEPTO3®®EKTUBHOCTH 3JIAHUS U BBIEOP HAUBO.JIEE
IOPOEKTUBHOI'O ITPOEKTHOI'O PEHIEHUA

/KanaxoBa A.Y., KaHIUIAT TEXHUYESCKUX HAYK, aCCOIIMUPOBAHHKINH Ipodeccop
Mycrada 9.H., Maructpanr 2 kypca OIl 7TM07365 «CtpouTtenbcTBo»
Ceiitmaran0et H.C., cryznent 2 kypca OIl 6B07365 «CtpouTenbcTBO»

Koizvinopounckuil ynusepcumem umenu Koprxoim Ama, e.Keizvinopoa, Kazaxcman

Annorauus. B Kazaxcrane 3a mocineanue AecATHICTHS TPOU30ILIN H3MEHEHHSI B HOPMaTHBHBIX
TpeOOBaHMAX K JHEProdhHEKTUBHOCTH W JHEpProcOepekeHnto 3maHuil. [IpuHATO psSmx HOPMATHBHBIX
JOKyMEHTOB CBSI3aHHBIX C ITOBBIIICHHEM JHEPreTH4ecKoi 3(p(eKTHBHOCTH KCIUTyaTHPYEMBIX M BHOBb
BO3BOJMMBIX 3[JaHUH M COOPYKEHHH, a TaKKe C pa3pab0oTKON ¥ BHEAPEHUEM HOBBIX MIPUHIIMIIOB U CHCTEM
KHU3HE00ECTIEYCHUS, T.€. CO3MaHM U MO /Iep KaHUs MUKPOKJINMATA.

W3 ananmi3a MHEPOBOTO W OT€YECTBEHHOTO OITBITA CIIEIYET, YTO B HACTOSIIEE BPEMs MPOUCXOHUT
AKTUBHOE Pa3BUTHE HHEProcOEperarnnx HHXCHEPHBIX CHCTEM MHKPOKIMMaTa 3aaHui. OmHaKo 1o
BHE/IDCHUIO JHEProcOeperamimx peleHnid, HSHeprocOeperaommx yCTpoucTB U 000pyJOBaHUS
MHKCHEPHBIX CHCTEM B CTPOMTEIHCTBO 3/aHMH M COOPYKCHHI Hallla CTpaHa OTCTaeT OT 3apyOeyHBIX
nokazatened. 13 HM3I0KEHHOTO BBITEKACT aKTYalbHOCTh BOMPOCA, YTO B LIEJIOM JHEPromoTpedicHue
CUCTeMaMu O6CCHC‘-ICHI/I$1 MUKPOKJIMMAaTa MOKHOCHU3UTD, O6T>CI[I/IHI/IB B KOMIUICKCE BCC HMHKXCHCPHBIC
YCTPOWCTBA U TEXHOJIOTWH TI0 CHIDKCHHIO DHEProNOTPEOICHUs 10 YPOBHS, IPH KOTOPOM COXPAHSIOTCS
TpebyeMble mapaMeTpsl MHKPOKIMMAaTa B IIOMEIIEHHH. DTO BO3MOYKHO HPH OLEHKE SHEPreTHYECKON
3(1)(1)GKTI/IBHOCTI/I CHUCTEM O6CCHC‘ICHI/IH MHKPOKJIMMAaTa W HaJIW4YMKU CUCTEMbl aBTOMATHU3WPOBAHHOI'O
YIIpaBIEHUSL.

B pesympraTte pacdera OIEHKH 3SHEpPreTHUecKkoil 3(PQeKTHBHOCTH CHCTeM OOecredeHus
MUKPOKJIMMATa MSATHATAKHOTO JKUIIOTO JoMa B T. KBI3pII0p/Ie onpeeieHo: rogoBoe TemIonoTpedicHue
CHUCTEMaMH OTOIUJICHHUS; TOJIOBOE TEIUIOMOTPEOICHWE CHUCTEM BEHTWISALMU M KOHIUIIMOHUPOBAHUS
BO3/yXa; TOJIOBOE TEIUIONOTpebIeHne cuctemMamu Topstaero BogocHaOxkenust (I'BC); romosoe
AIIEKTPONIOTPEOIICHHE CUCTEMAaMHU AIICKTPOCHAOKEHUS 3JaHUSL.

KaroueBbie cJjoBa: »Heprerudeckas 3(QQPEKTUBHOCTb, TEIIONOTPEOICHUE, BEHTHIISALINA,
TEIJIOCHA0KEHUE, KOHTUIIMOHUPOBAHHE BO3/IyXa, MUKPOKJIMMAT, SHEProcOepekeHHe.
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Annotation. In this scientific article, the methods of waste processing, which are formed during
the development of mineral deposits and quarries in the Republic of Kazakhstan, are considered. Subsoil
of Kazakhstan contains a significant amount of minerals. On the basis of explored reserves, powerful oil
and gas extraction, uranium and coal industries, mining and processing of ores of ferrous, non-ferrous and
precious metals, the presence of various types of non-metallic minerals has been established. The author,
revealing the problems, offers a way of waste management and processing of this mining industry. In
modern market conditions and taking into account the available technologies, when determining the
amount of rocks that can be used with the creation of added value, these secondary resources should be
processed.

Secondary mineral resources in the mining industry are rocks and tailings that can be used as raw
materials in production or as additional material resources as final materials. The use of secondary
resources, as a rule, is economically beneficial for extraction, enrichment and processing of primary
subsoil resources. The main source of secondary resources in the mining industry is man-made waste,
which is formed during the processing of mineral raw materials and is concentrated in man-made
formations. These man-made formations are distinguished by the quantity and quality of mineral raw
materials suitable for industrial use at the present time or in the future - technologies for its processing are
being developed and the corresponding demand is formed.

Keywords: mining industry, raw materials, industrial waste, recycling, construction, safety.

Introduction. The mining and metallurgical complex includes more than 200 mining and
processing enterprises, the sale of their commercial products is currently carried out in European
countries, the USA, China, South Korea, Singapore, Malaysia, etc. countries (Figure 1-3).

The volume of production of commercial products of the mineral raw materials complex
of Kazakhstan is 44% of total industrial production, of which 39% is accounted for by the oil and
gas complex and 5% by the production of mineral raw materials other than oil and gas. The
mining sector plays an important role in the economy of Kazakhstan. The state has established a
scheme for attracting foreign direct investment in the oil and solid minerals sectors, which are
rich in raw materials.

By morphological features, secondary mineral resources in the mining industry are
divided into two types:

1) technogenic resources in dumps and waste heaps.

2) technogenic resources formed during the filling of depressions of the earth's surface.

Depending on the composition and technological features and industry affiliation,
secondary mineral resources in the mining industry are as follows:

1) technogenic resources of natural rocks and gravelly material rocks;

2) sludge and tailings of enrichment plants;

3) technogenic resources of pyrometallurgical processes of non-ferrous and ferrous
metallurgy, folded with sludge and slag;

4) technogenic resources accumulated from ash and slag of thermal power plants;

5) technogenic resources of chemical production.

Based on the areas of potential use, secondary mineral resources in the mining industry
are classified into the following types:

1) technogenic resources of construction raw materials;

2) man-made resources containing carbon used in energy;
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Figure 2 — Mines and quarries of ferrous and rare earth metals

Figure 3 — Filling of depressions in the earth's surface

3) man-made resources by type of metal extracted (copper, nickel, gold, silver, rare
earths, etc.);

4) mixed-type man-made resources, i.e. suitable for the extraction of construction raw
materials and metals.

Materials and methods of research. The main types of use of secondary resources of
the mining industry include: backfilling of cuttings, quarries and mine pits. Assessing the energy
efficiency of this type of use of secondary resources, when designing a mining enterprise, it is
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necessary to take into account the transportation distance that can be optimized taking into
account this direction of use of the waste mass. In addition, it is necessary to analyze resource
efficiency in terms of assessing the cost of the mining mass used to backfill mines, quarries and
mine pits. In the case of processing secondary resources of the mining industry as raw materials
for the production of building materials (ogloporite, ceramic products, cement, porous aggregate
for concrete), energy consumption increases and a negative impact on the environment is
determined. However, it should be noted that in this case, the level of energy consumption and
negative impact on the environment is much lower than when extracting raw materials from new
deposits. The processing of mining wastes, metallurgical technologies, by complete extraction or
leaching of useful components of ores (rare earth elements, metals and chemical raw materials)
increases the energy consumption and the degree of environmental impact.

The operation of the mining industry, without paying due attention to the issues of waste
generation, has led to the formation of extensive, often closed zones of technogenic impact,
which are environmentally dangerous for the population living in these areas and for the
environment as a whole. In this regard, in recent years, the task of isolating and neutralizing
technogenic and natural-technogenic objects saturated with harmful substances has become
especially acute. In Kazakhstan, more than 1.53 billion tons of useful solids are extracted
annually, a third of which (534 million tons) - for metallurgy. However, the amount of this goes
to the final product is slightly more than 4-8%, and the rest is a significant area of rocks, tailings
and metallurgical slag, which are increasingly accumulating there. The largest share of waste
(59.5%) is from non-ferrous and ferrous metallurgy (37.9 and 24.7%, respectively). Coal
industry waste in energy reached 1.8 billion tons or 12%, in the phosphorus industry - 2.4% of
the total in the republic.

Industrial waste is concentrated on construction sites, does not require funds for
geological exploration, as well as transportation to a place of processing. Taking into account the
costs of creating and storing dumps, land reclamation and other measures to protect the
environment, the additional cost of the resulting product to the national economy is 2-4 times
cheaper than using the same raw materials. Analysis of the actual situation in the field of waste
disposal shows the following problems: solid waste from non-ferrous metallurgy is still used
unsatisfactory. In addition, mining wastes in non-ferrous metallurgy production consist mainly of
sedimentary rocks - sandstones, siltstones and clays, sands and clays, sand-gravel stones and
clayey rocks. Volcanic limestones and rocks diabases and basalts are rare. Therefore, as in
ferrous metallurgy enterprises, they, like the construction industry, the chemical industry, etc. in
some cases, can be used with great success as industrial raw materials for the processing of poor
ores with technical progress in the relevant industries. It is also necessary to organize the
extraction of valuable components from waste rocks that were not taken into account by
geological services in due time.

As for the waste from enrichment production, about 2.5 billion tons of flotation tailings
and sludges have accumulated in the tailings ponds of non-ferrous metallurgy enrichment plants
of Kazakhstan. One of the most promising areas of their use should be considered as bedding.
This is because, by constructing the space extracted during underground mining, good results are
achieved in terms of full and high-quality extraction of minerals from the subsoil, elimination of
negative effects of mining operations on the surface of the earth. In addition, in this system, it is
necessary to conduct joint development of deposits with the possibility of safe development of
fire-hazardous and flooded areas, as well as open-pit and underground mining. Currently, about
362.8 million tons of waste with no potential value are stored at non-ferrous metallurgy
enterprises. The use of industrial waste looks promising, as it has valuable components in the
production of building materials. Such an area may be the most important in creating
technological schemes and processes with minimal and no waste. The range of raw materials for
the production of building materials should be mass, cheap and suitable for wide production. A
significant part of the enrichment waste has such properties.
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The most important task in solving this problem is the feasibility of using gases from
metallurgical production, the construction of new purification and ventilation facilities and their
disposal.

Analysis of the state of the problem shows that there are significant unrealized
opportunities for effective use of almost all types of accumulated and generated waste.

The low level of their use and utilization by the population is explained by a number of
economic reasons. First, the departmental interests of individual mining operations are
metallurgical enterprises, the previous planning practice and the allocation of capital
investments, equipment and materials. Secondly, there are many unresolved technical and
economic problems, the lack of reliable and complete information on the qualitative and even
quantitative characteristics of the accumulated waste. The development of dumps and tailings
dumps, as well as the creation of such dumps, ensuring the preservation of potentially useful
rocks and wunconditioned ores, ensuring minimal damage to the environment and the
effectiveness of their further development, there are no sufficiently substantiated technical
solutions.

Despite numerous laboratory technologies, research on the extraction of useful
components containing metals from waste and the feasibility of using the silicate or carbonate
fraction for their extraction is impossible without a feasibility study of economic indicators due
to the lack of building materials and other products. Elaboration of issues of technical and
economic assessment and determination of waste requires the effectiveness of their
comprehensive use as a mineral raw material, as well as environmental pollution. There is a need
to use the same waste in different ways and technologies, as well as to choose the most effective
directions for the selected waste.

At the present stage of development, the economic crisis in the republics, the lack of
investments (capital investments) for the reconstruction of enterprises or the creation of new
production of technogenic products, as well as the decline in raw material production, are added
to this. The variety of identified reasons indicates the need for a comprehensive systematic
approach to solving the problem, which has led to the emergence of a more complete account of
the interconnectedness of individual parts of the development of technogenic mineral resources.

The main natural wealth of the subsoil is mineral raw materials, that is, a set of minerals,
the extraction (extraction) and processing of which is the main goal of subsoil use. On the other
hand, subsoil development has a detrimental effect on all components of the environment and its
overall quality [3].

Changes in the transportation of mineral raw materials, their processing, underground
development of mining enterprises, etc. have a significant negative impact on the environment.
The most important aspect of the problem of interaction of mining and quarrying is the choice of
solutions during the design, construction and operation of mining enterprises, the development of
mine tailings, reclamation, mining, placement of external dumps, etc. at the present stage of
production with the environment, i.e. the impact of conditions [3].

For the most complete use of mineral resources, the following conditions must be met:

- in the field of mineral raw materials production - optimization of planned costs for the
development of complex raw material regions;

- use and processing of raw materials, the use of raw materials;

- review and use of recycling and production enterprises;

- new technological solutions using physicochemical geotechnical methods;

- reduction of losses due to the use of advanced technologies in the field of mineral raw
materials consumption. The most common changes in the natural environment are the use of
secondary raw materials and waste, the replacement of obsolete raw materials with artificial
materials, etc. [3].

-water pumping and processing of objects due to changes in the landscape and
underground structures of urbanized areas of mining and mining and solid mineral extraction
areas as a result of the extraction of liquid and solid minerals;
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-irrigation of the land, during production, for example, during the planning of the territory
with changes in the natural environment, in order to increase the bearing capacity of the aquifers
and soil, to raise the level of groundwater and build reservoirs, irrigation of the land;

-pollution of the subsoil due to the discharge of liquid waste into the wastewater as a
result of the redistribution of surface waters and a change in the hydrodynamic regime

-ensuring the stress-deformed state of the mountain massif and the state of natural
geological, hydrogeological, geomechanical, thermal, geochemical, radiation and biological
equilibrium (Table 1).

Table 1 — Types of waste from the mining and metallurgical industry

Phase Mining and metallurgical industry
characteriza Production Enrichment Metallurgical
tion of transformations
waste Open | Undergro | Geotechn | Gravity |Flotation | Hydrometall | Thermometal
und ological | magnetic, urgy lurgy
electric
Solid Expose Loose - Waste Waste | Precipitation Waste
d rocks rocks
Liquid - Mining Wash Sludge, Brine Cooling
waters Solution water, pulp water
sludge
Dust Gas Dust Methane, - - Air ext- Steam Gases, dust
mine air raction

The "irrecyclability" of waste is a relative concept depending on the time, the technology
used and the needs of the market. This is the accumulated part of non-recyclable waste, which is
a real waste. As practice shows, more than 70% of all waste generated by industry, including
mining waste, cannot be recycled within the framework of the enterprises that produce them
[25]. The technologies of production and processing of subsoil users do not allow to reduce the
generation of waste and at the same time maintain the achieved level of profitability of
production, which means that for mining and enrichment industries this is used. Reducing the
level of waste generation and increasing the recycling rate of generated waste is possible when
implementing technological innovations, taking into account the environmental factor. An
important element for the region in this structure is the relationship between potential mineral
resources and waste. Since the prospect of resource recycling can attract investments and create
new jobs, at the same time the accumulation of waste prevents the alternative use of land in the
territories and poses an environmental threat to the population. The main factors influencing the
structure of the mining mass extracted for subsoil use are: the composition and quality of the
extracted minerals, the mining and geological conditions of the work, the market situation, the
availability of effective technologies for the processing of minerals and waste disposal,
environmental restrictions and incentives.

Conclusion. Currently, a huge amount of technogenic waste has accumulated during the
extraction and processing of minerals, the use of which in the national economy can have a
significant economic impact and is important for solving environmental problems. Among them,
stripping and capacious rocks; tailings and sludge of enrichment plants; slags, dust and gases of
metallurgical plants; ash and slag residues from coal combustion stand out. It can be concluded
that only a certain part of them is a valuable raw material that can be processed at the current
level of development of equipment and technology. Therefore, among mining wastes, it is
necessary to single out the first-order objects that can be called technogenic deposits by analogy
with natural deposits. They are an accumulation of waste from the extraction and processing of
mineral raw materials with reserves ranging from tens of thousands to hundreds of millions of
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tons, the use of which allows obtaining additional volumes of commodity products with a large
economic impact. Some authors propose dividing mining and technological waste into two
groups: balance waste - these are production and consumption wastes, the use of which is
economically viable at the current level of development of processing equipment and
technology; off-balance waste - production and consumption wastes, the use of which is
economically impossible, but which may participate in the production process in the future.

In order to fully characterize the waste, it is necessary to know not only qualitative
parameters, but also a quantitative assessment that can be achieved by conducting geological
exploration in dumps and tailings. The result of all geological and technological studies
conducted from the economic assessment of the obtained material is to determine the efficiency
of waste use on an industrial scale.

An important factor in increasing profitability when developing technogenic deposits is
the integrated use of mineral raw materials through the extraction of base and associated metals,
as well as the extraction of important materials for use in industry and construction.
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TAY-KEH KOCIITOPBIHJIAPbIHBIH KAJIJABIKTAPBIH KAMTA OHJAEY 9ICTEPI
Tomos /I.b., TexHUKa FRUIBIMAAPBIHBIH JTOKTOPEI, Ipodeccop
U Kapumos amuvinoazer Tawxenm memiexemmix mexHuxanvlk yuusepcumemi, Tawxenm, Ozbexcman

Angarna. byn reutbiMu Makanana Kasakcran PecryOnukaceiHIarbl Tay-KeH Ka30a OalIbIKTapbIH
UTepy HOTIKECiHe Maiaa OoNFaH KaJIbIKTap/bl KaiiTa eHJey dicTeMenepi 3epTrenred. KazakcTaHHBIH
JKep KOWHaybl Maijnanel Ka3OamapIblH eloyip CaHbIH cakrailipl. bapianraH Kopiap HerisiHzae KyaTTbl
MYHali-Ta3 eHJIpY, YpaH JXoHe KeMip eHepKocili, Kapa, TYCTi JKOHE achlUl MeTanjap KeHAEpiH, MeTall
eMec maianel Kaz0anap/blH SpTYpJl TYpJEpiH OHJIpy *oHE eHiey OOWbIHINA KYpbUIIbl. ABTOP OCHI
MoceJieNiepAl aHBIKTal Kejie, OChl Tay-KeH Calachl KalAbIKTapblH WIepy, KalTa eHAEY >KOJAapbIH
ycbiHa bl KanplnTackaH HapbIKTHIK JKaFiail Ke3iHe jkoHe KoJ1a 0ap TeXHOIOTHsIapAbl €CKepe OTHIPHII,
KOCBIMIIIA KYH KaJbIITACTBIPA OTHIPBII MaiiiaiaHyFa OONaThIH Tay JKbIHBICTAPBIHBIH KOJEMi aHBIKTAIFaH
JKarJaiia, ochl Kaiitajgama pecyperap Kaita eHJIeyre THiC.

Tay-keH eHepkociOiHIeri KadTallamMma MHHEPANABl pecypcTap OyJl eHIipiCTe MIMKi3aT peTiHAe
HeMece COHFBI MaTepuall PeTiH/e KOChIMIA MaTepUANIBIK PeCcypcTap peTiHie KOoJJaHyFa OOJIaThiH Tay
KBIHBICTAPBI MEH 0ailbITy KanaslkTapsl. KaiiTamama pecypcrapabl maiiganany, SAETTe, jKep KOWHAYbIHBIH
Oacramnkpl pecypcTapblH eHIIpyre, OalbpITyFa jKOHE JalblHAAYFa SKOHOMHUKAIBIK TYPFBIAAH KOJIAWIIbI.
Tay-keH eHepKaciOiHzIeri KalTasama pecypcTapIblH HETi3rl Ke3lepi MUHEPaAbl-IIMKI3aT pecypcTapbiH
KaliTa eHJey Ke3iHJe maija OOoJIaThIH JKOHE TEXHOISHIK TY3UIIMIEpJIE IIOFbIPJaHFAaH TEXHOTEHIIK
KaJapIKTap OO0l TaObuianbl. Bysm TeXHOreHHik Ty3umiMJIep Kasipri yakpITTa HeMece Oolamiakra
OHEPKACIIITIK MaiiiajanyFa XapaMmIbl KYpaMblHOAFbl MHUHEpPANIbl IIUKI3aTTBIH CaHbl MEH CamacbIMEH
epeKIIeNeHe]Il - OHJIey TEXHOJIOTHSIAPhI IAMBIII, THICTI CYPaHBIC KAJIBITITACAIBI.

Tipek ce3aep: Tay-KeH OHIIpICI, IIMKi3aT, OHEPKACINTIK KaJIABIKTAP, KalTa OHILY, KYypbUIbIC,
Kayinci3mik.
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METOJIbI IEPEPABOTKH OTXO/J0B I'OPHOJOBBIBAIOIINX ITPEANPUATUI
Tomos /I.B., TOKTOp TEXHUYECKUX HaYK, podeccop

Tawxenmckuii 2ocyoapcmeenHulil mexHuyeckuti yuusepcumem umenu M. Kapumosa, Tawxenm,
Y3bexucman

AHHoTamusa. B maHHOW HayyHOW cTaThe pPacCMATPUBAIOTCS METOIBI MepepaboTKH OTXOIOB,
00pa3yrImuxcsi mMpu pa3pabOTKE MECTOPOXKICHHI TOJE3HBIX HMCKOMACMBIX M OTKPBITHIX KapbepoB B
Pecniyonuke Kaszaxcran. Heppa Kaszaxcrana copepkar 3HAYMTENBHOE KOJHMYECTBO —IMOJIC3HBIX
HCKoImaeMbIX. Ha ocHOBe pa3BemaHHBIX 3armacoB, CHOPMHPOBAHHBI MOITHOW HedTerazomgo0BIBarOIICH,
YPaHOBOW U YroJIbHOW MPOMBINUICHHOCTH, JOOBIYM U MepepabOTKU pyA YEPHBIX, IBETHBIX U
JIParollCHHBIX META/UIOB YCTAaHOBJICHO HAJIMYUE Pa3IMYHBIX BUJOB HEMETAUIMYCCKUX TMOJE3HBIX
MCKOTIaeMbIX. ABTOPBI, BBISBISAS MPOOJIEMBI, MPEAaraloT MyTH YTWIM3AINH U MEepepadOTKA OTXOI0B
3TOW TOPHOMOOBIBAIOIIEH OTpaciu. B COBPEeMEHHBIX PHIHOYHBIX YCIOBHSX M C yYE€TOM HWMEIOIIUXCS
TEXHOJIOTHA, TMPU ONpeJeieHUH o0beMa TOPHBIX TOPOJl, KOTOPhIE MOTYT OBITH HCIOJIB30BAaHBI C
CO3aHNEM JT00aBIEHHONH CTOMMOCTH, ST BTOPHYHBIE PECYPCHI JOKHBI OBITH TIepepadOTaHBbI.

Bropuunsle MuHepanbpHBIE pecypchl B TOPHOAOOBIBAIOIIEH MPOMBIIIICHHOCTH — 3TO TOPHBIE
mopoAabl U XBOCTBI, KOTOPBIC MOTI'YT 6]JIT]) HCIIOJIb30BaHbl B KAauCCTBE ChLIPbA B IPOM3BOACTBC WJIM B
Ka4dyeCTBEC JOITOJIHUTEIIBHBIX MaTepuralbHbIX peCypCcoB B Ka4dyeCTBC KOHCYHBIX MaTcpuaioB.
Hcnonp3oBaHue BTOPHYHBIX PECYpPCOB, KaK MPaBHUIIO, YKOHOMHUYECKH BBITOIHO IS JOOBIYH, 0OOTaIIeHHS
U 1mepepabOTKH TEPBUYHBIX pecypcoB Heap. OCHOBHBIM HCTOYHHKOM BTOPWUYHBIX PECYPCOB B
FOpHOILO6I>IBaIOHleI>'I MMPOMBIIIJICHHOCTH  SABJIAIOTCA TCXHOI'CHHBLIC OTXObI, 06pa3y}011mecsl npu
nepepaboTKke MHHEPATbHOTO CHIPhS W KOHIEHTPUPYIOUIHECS B TEXHOTEHHBIX O0pa30BaHUSIX. IJTH
TEXHOT€HHBIE 00pa30BaHMUS OTIMYAIOTCS KOIMYECTBOM M Ka4YE€CTBOM MHHEPAIBHOTO CHIPhS, PUTOIHOTO
B HaCTOAMICC BpEMA WM B INCPCIICKTUBEC IJId MPOMBIIIJICHHOI'O MCIIOJIL30BAHUSA — p33p36aTbIBaIOTCH
TEXHOJIOTHH €T0 MepepadoTKH U (OPMHPYETCS COOTBETCTBYIOIINH CITPOC.

KaioueBble  caoBa:  TOpHOMOOBIBAIOIIAS  HPOMBIIUIEHHOCTh,  CHIPBEBHIE  PECYPCHI,
MPOMBIIIIIEHHBIE OTXO/IBI, TEPepadoTKa, CTPOUTENBCTBO, 0€30MaCHOCTD.
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Mescoynapoonas obpazoseamenvras kopnopayus, 2. Armamel, Kazaxcman

AnHoTanms. B craTtbe mpoBenéH KOMILIEKCHBIH 0030p COBPEMEHHBIX IMOAXOI0B W TEXHOJOTHH,
HampaBJICHHBIX Ha oOecreyeHne ONTHMAIBHOTO TEIUIOBOTO U TEMIEpaTypHOIO peXHMa B
MIPOM3BOJICTBEHHBIX MOMEUICHHUSIX C HCIOIb30BAHUEM CUCTEM MH(PPAKPACHOTO OTOIICHHS. PaccMOTpeHSI
TEOPETUYECKUE U MPAKTUUECKUE ACTIEKThl OPraHW3alUy MHUKPOKJIMMATa Ha MPOMBIIUICHHBIX O0BbEKTaX,
W3JI0KEHBI (PU3NYECKHEe OCHOBBI MH()PAKPACHOTO HM3IYUYCHHUS, €r0 B3aMMOJICHCTBUE C TIOBEPXHOCTSIMHU H
MEXaHHU3M Tepeadn TeIIOBOW SHepruu nocpeAcTBoM panuanmu. Ocoboe BHUMaHHE yIIEIEHO aHAU3Y
npoOjeM TPaAMLMOHHBIX CHUCTEM OTOIUICHHS, CBS3aHHBIX C HEPAaBHOMEPHOCTHIO TEMIIEPAaTypPHOTO
pacrpenencHus, BBICOKMMH MOTEPSIMH TeIla U HU3KOH 3HEprod(eKTUBHOCTHIO IPHU IKCILTyaTaluu
30aHHU C OONBIION MJIOMIAbI0 H BEICOTOM.

Lenbro uccnenoBaHus siBiIsETCSI 0OOCHOBAHHUE 11€7I€CO00PA3HOCTH NPUMEHEHHs MH(paKpacHbIX
u3JIydaTesieil B MPOMBILUICHHBIX 31aHUSX, ONPEAeICHUE UX BIMSIHUS Ha TEIUIOBON OajlaHC MOMEIIECHUHN U
BBISABJICHHE TMOTEHIMAajda JHeprocOepexenus. B  paboTe HCMONb30BaHBI  AHANUTHYECKHE U
3KCTIEPUMEHTAIbHbIE METOABl HCCIIEOBAaHUS, BKIIOYAIOIINE MOJEIMPOBAHHE TEIUIOBBIX IPOLECCOB,
OLIEHKY TEMIIEpPaTypHOI'O IOJISl, & TAKXKE CPABHUTENBHBIN aHAIU3 MMOoKa3aTene 3Hepro3p(HeKTUBHOCTU U
KOMQOPTHOCTH Cpe/ibl TP PA3INIHBIX CUCTEMaX OTOIJICHUSI.

[lokazano, 4To HMH(}pPaKpacHbIE CHUCTEMBI OOCCICUMBAIOT HAMpPABICHHBIA W JIOKAIN30BAaHHBIN
o0orpeB pabourx 30H 0e3 HE0OXOIMMOCTH HPOrpeBa Bcero 00bEMa BO3AyXa, YTO MO3BOJISIET COKPATUTD
norpebiienne sHeprun Ha 25-40%. Ortmeuensl mnpeumymiectBa MK-oromnenuns mno mapamerpam
9KOJIOTHYECKON 0€e30MacHOCTH, IKCILTyaTallMOHHON HAIEKHOCTH U MIPOCTOTHI PEryJIMPOBaHHS TEILIOBOTO
pexxuma. PaccMOTpeHBI COBpEMEHHBIE TEHISHIMM pa3BUTHS TEXHOJOTMH — HCIOJIb30BaHHE
MHTEJUICKTYAIbHBIX CHCTEM aBTOMAaTH3alliM, MHTErpalusi C CUCTEMaMH «yMHOTO 3HaHUS» H
BO300HOBJIIEMBIMH ~ MCTOYHMKaMH JHepruu. CrenaH BBIBOJ, O BBICOKOW TEPCIEKTUBHOCTH
WHQPaAKpPacHOTO OTOIUIEHHS Kak 3()(EKTUBHOrO WHCTPYMEHTA IOBBIIICHHUS 3HEProd(peKTHBHOCTH,
NPOU3BOAUTENBHOCTH TPYAA U YIIyUIIEHHs YCIOBUH MUKPOKJIMMATA HA IIPOMBILIJICHHBIX NPEAIPUATHSIX.

KiroueBble cioBa: unH(ppakpacHOE OTOIUICHHE, TEIUIOBOW PEXHUM, TEMIIEPATYPHBIH PEXKHUM,
3Heprod3HHEeKTUBHOCTH, TPOU3BOJICTBEHHBIC TOMEIICHHMS.

Beenenne. Co3nanve W mojjep)kaHHE ONTUMAIBHOTO TEIUIOBOIO M TEMIEpaTypHOIo
pexKruMa B TPOU3BOJACTBCHHBIX [MOMCIICHHUAX ABJIACTCA OI[HOﬁ A3 Ba)KHEUIIHNX 3aJ1a4
COBPEMEHHOM MH)KEHEPHOM TEIIOPHU3UKN U MPOMBIIIIEHHON sHepreTuku. OT 3¢ dekTuBHOCTH
q)YHKIII/IOHI/IpOBaHI/IH CUCTCM OTOINICHUA HAIpAMYIO 3aBUCAT HE TOJIBKO KOM(i)OpT n
0€30IaCHOCTh  YCJIOBUH Tpyla, HO U MPOU3BOJUTENBHOCTh PAOOTHHKOB, COXPAHHOCTh
TEXHOJIOI'MYECKOI'O o6opy)1013aH1/m, Ka4yeCTBO BBIHYCKaeMOﬁ NpoaAyKOHWH, a TaKKe 06]]135[
3HEProd(PPeKTUBHOCTD MPEANPHUATHS. B yCIOBUAX MOCTOSHHOTO POCTa 1I€H HAa YHEPrOHOCUTENN
U YXKECTOYEHMs] JKOJIOTUYECKHMX TpeOoBaHUII o0co0oe 3HayeHHe MNPHOOpETaeT MOMCK
MHHOBAIIMOHHBIX PEIICHUH, HAPaBJIEHHBIX HA CHUKEHHUE SHEPronoTpeOIeHUs IPU COXPaHEHUN
CTaOMIILHBIX nmapaMEeTpOB MUKpPOKJIMMATaA.

TpaauumoHHBIE KOHBEKIIMOHHBIE CHUCTEMbl OTOIUIEHHUS, OCHOBaHHBbIE Ha Harpese
BO3)IYHIHOI\/’I MacCcChl, XapaKTCPU3YIOTCA 3HA4YUTCIIbHBIMHU TCIIJIOBBIMHU MOTECPAMHA n
HEpaBHOMEPHBIM paclipe/ie]IeHueM TeMIepaTyphl 10 BBICOTE MOMEIIEHUS, 0COOCHHO B 3/1aHUSX C
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OoJpIIoN KyOaTypoil. B MpOTHBOMONIOKHOCTE 3TOMY, CHCTEMBbI MH(PPAKPACHOTO OTOIJICHUS,
UCTIONB3YIONINE  TPUHIUI  PAaTUaIliOHHOTO  TEIUIOOOMEHa, TMO3BOJISIIOT — OCYIIECTBISTH
HaIpaBJIeHHBIN 00oTpeB pabouyux 30H, oOecrieurBas KOM(OPTHBIE yCiIOBHS 0€3 U30BITOYHOTO
HarpeBa BO3Ayxa. T[akol TMOAXOJ 3HAUYMUTEIIBHO CHIDKAET HHEPro3arpaTbl W MOBBIIIAET
3(PEKTUBHOCTD UCIIOIB30BaHMSI TEIIOBOM dHEpruu [1-4].

B HacTosimiee BpeMst HHGpaKpacHOE OTOIICHHUE IMOJIyYaeT IMHUPOKOE PaCIpOCTPAHCHUE B
MPOMBINIJICHHOCTH, Ha CKJIaJax, B II€XaX, aHrapax, CEJIbCKOXO3SHCTBEHHBIX M OOIECTBEHHBIX
3panusx. OJOHAKO BONPOCHl ONTHUMH3ALMU TEMIIEPATYpHBIX PEXKUMOB, BBIOOpa THIIA
u3NyyaTeseld, CXeM pa3MElIeHHs U UHTerpald C aBTOMAaTH3MPOBAHHBIMH CHCTEMaMU
yOpaBlieHus: TpeOYIOT nanbpHeuero uceuepaoBanus. Llens Hacrosimel paboThl — TPOBEIACHHE
AQHAIUTUYECKOT0 0030pa COBPEMEHHBIX TEXHOJOTMH M METOJIUK OOECIeueHUs! TEIIOBOTO
peKMMa TIPOU3BOJCTBCHHBIX IMOMEIIEHUH C HWCIOJB30BaHMEM HH(PPAKPACHBIX CHCTEM
OTOIUICHUSI, a TaKXe OIpEJeJICHUe HAMpaBJIEHUH HUX COBEPIICHCTBOBAHMUS M MEPCIEKTHB
BHEJIPCHUS B YCIOBUSX MEpexo/ia K YHEProd()PeKTUBHBIM TEXHOIOTHSIM.

Martepuanbl U MeToAbl uccjaeaoBanus. i oueHku 3¢(GEeKTUBHOCTH MH(GPaKPACHBIX
CUCTEM OTOIUICHUS M aHajdu3a UX BIUAHUS Ha TEIUIOBOM M TEMIIEPATypHBIH pEXUM
MPOU3BOJCTBEHHBIX  IMOMEIICHUN  HCHONB30BAJIUCh  KaK  TEOpETHYeCKHe, TaKk |
AKCIIEPUMEHTAJIbHBIE METOAbl HcciieqoBaHusa. OCHOBY METOJIOJIOTHU COCTaBUJIM ypaBHEHUS
TeIUIoONepeau,  paJualliOHHOTO  TeIiooOMeHa W TepMOJWHAMHYecKoro  OanaHca,
MO3BOJISIIOIINE OMHUCATh PACIPEACIICHUE TEeMIIEPAaTypHBIX IMOJ€H U WHTEHCHBHOCTH TEIJIOBBIX
MOTOKOB B BO3AYIIHOM W IOBEPXHOCTHOH cpene. Marepuanbl HUCCIEIOBAaHHN BKIIOYAIN
COBOKYITHOCTh JKCIIEPUMEHTAIbHBIX JAHHBIX, PACUETHBIX MOJEICH M aHAIUTHYECKUX OIEHOK,
HAIpPAaBIEHHBIX HA W3yYEHHE MPOIIECCOB TEIIOOOMEHAa W TEMIIEPaTypHOrO pacIpeneicHus B
MIPOU3BOJICTBEHHBIX MOMEIICHHUSX, 000PYIOBAaHHBIX CHCTEMaMU WH(QPAKPACHOTO OTOIUICHUS [5-
9.

JIJIs OTOTUICHHMSI HCITOJIB30BATTNCH HHPPAKPACHBIC U3ITyUaTEIIH TPEX THITOB:

- KBapleBble KOPOTKOBOJHOBBIE M3NydaTeId MOIIHOCThIO 1,5-2,5 kBT, nuana3on jumH
BoJiH 0,76—1,5 MKM;

- KepaMHU4YecKHe CpeHEBOJIHOBbIE u3nydarenu (1,5-5 Mxm), MomHocThio 1,2-2,0 kBT;

- TpyOuaTble JUIMHHOBOJIHOBBIE T'a30Bble U3IyyaTenu (8—12 MkM), MomHocThIO 2,8-3,5
KBT.

- B xadecTBe WCXOMHBIX JIaHHBIX MNPUHUMAIACH T'E€OMETPHUYCCKHE TapaMeTphl
MOMEIIEHUH, TeTTOPU3NIECKIEe CBOMCTBA CTPOUTEIBHBIX MAaTEpUANIOB, TapaMETPhl U3JIydaTesei
(nmMHA BOJIHBI, MOIIHOCTH, KOY(PQHUIIMEHT H3Iy4YeHHUs), a TaKXKe KIMMATHUYECKHE YCIOBHS
sKcIuTyaTanuu. /[ pacuéToB MPUMEHSUIMCh aHATUTHYECKHE 3aBUCUMOCTH, OCHOBAHHBIE Ha
3akoHe Credana—bonbimana:

q:go-(]"'; _To‘?{p)r (1)
rae,

g — TUIOTHOCTh TEIUIOBOTO MOTOKa, BT/M?;

& — KO3 (HULIMEHT U3TydaTeIbHOM CITOCOOHOCTH TTOBEPXHOCTH;

o = 5,67x108 Br/(M*K*) — nocrosanas Credana—bonpinmana;

T.*— abComoTHAs TeMIepaTypa NOBEPXHOCTH MCTOYHUKA, K;

Toxp— TEMIIEPATYpa OKPYKAIOMHUX MoBepxHOCTeH, K.

Kpome paanaiimoHHOM coCcTaBIAIONIEH, yUUTHIBAIACh M KOHBEKTUBHAS Iepe/jaya Tera,
orpenensieMasi ypaBHCHHUEM:
Q = aA(THOB_ TBos,a)s (2)
e,
o — ko3 unuent tremnooraauu, Br/(m?-K);
A — momap TermIoooMeHa;
Thop U Typ35 — TEMIEPATYPHI IOBEPXHOCTH U BO3yXa COOTBETCTBEHHO.
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JUis OLEHKM PpaBHOMEPHOCTH TEMIIEPATYPHOIO IO MHCHOJIB30BAICS KpUTEpUH
HepaBHOMepHOCTH AT, ompeznenseMblil Kak pa3sHOCTh MEXIY MAaKCUMaJbHOM MU MUHUMAJIbHON
TemreparypamMu B pabodeld 30He. MaTeMaTHUecKoe MOJIEIMPOBAHUE TEIUIOBBIX IPOLIECCOB
IIPOBOAMIIOCH B IIPOTPAMMHOM CPEJIE, YTO MTO3BOJIMIIO BU3YaJIM3UPOBATh paclpeiesieHue IOTOKOB
TeIUa MPHU pa3IMYHbIX CXE€MaX pPacHoJOXKEeHHUs MH(paKpacHbIX H3iydarteneil. TemmeparypHsle
U3MEpPEHUs MPOBOAMIIMCH C UCIOJBb30BaHUEM TepMomnap tuna K u nnppakpacHbIX THPOMETPOB,
a KOHTPOJIb MHKpPOKJIMMaTa — C IIOMOLIbIO LH(POBBIX PErucTPaTOpOB TEMIIEpaTypbl U
BrnaxHoctu [10-12].

Jns aHanu3a 3HeprodpPeKTUBHOCTH NPUMEHSUICS METOJ YAEIbHBIX IHEpro3arpaTr Ha
eAMHHITY 000TpeBacMOM TUTOIIA TN

P-t
E— —
S

rae,

E — ynenwpHOe sHepromnorpedienue, kKBT-4/m?;

P — cymmapHas MOLTHOCTb CUCTEMBI, KBT;

t — BpeMs paboTHI, 4;

S — momanas oborpesa, M2,

KommiiekcHOe HCHOIb30BAHME AHATUTHYECKUX, YHUCIEHHBIX M 3KCIEPUMEHTAJIbHBIX
METOZOB  TO3BOJIWJIO  IOJyYUTh JOCTOBEPHYIO OHEHKY A((EKTUBHOCTH  PAa3IUYHBIX
KOH(pUrypanuii MHQpaKpacHbIX CUCTEM OTOIUIEHUS U ONPEAEIUTh ONTHMAaJIbHbIC apaMeTPhl UX
JKCIUTyaTaluu s  oOecnedyeHuss CTa0MJIBHOTO M 3KOHOMHUYHOIO TEIUIOBOTO  pexuma
IPOM3BOJICTBEHHBIX TOMEILEHHH.

PesyabTaTsl uccienoBanmnii, odcyxnenue. [IpoBenéHHble uccienoBaHUS MO3BOJMIN
KOMILJIEKCHO OLEHUTh 3()()EKTUBHOCTh NPUMEHEHUS HHQPAKPACHBIX CHUCTEM OTOIUICHHUS B
IIPOU3BOJCTBEHHBIX  IOMEIIEHUSAX PpA3IM4YHOr0 HasHaueHusd. CpaBHUTENbHBIM  aHanu3
BBINOJIHSJICA Ul TPEX TUIIOB CUCTEM: KOHBEKIIMOHHON BOJSHOM, BO3IYIIHOM M MH(PaKpacHOH
(UK).

HccnenoBanus mokasanu, 4yTo Ipu paboTe MHGpPaKpacHbIX U3Iydaresnell popMHUpyeTcs
Oosiee paBHOMEpHBIM TeMIEepaTypHbI npoduib 1o BbicoTe nomenieHus. Ha ypoBHe paboueit
30HBI TeMIepaTypa crabuinsupoBanack B mnpeaenax 18-20 °C, mpu 3ToM Temmeparypa MOA
MOTOJIKOM He mpeBbliana 22 °C, 94To 3HaYUTENbHO YMEHBIIAET TEIIONOTEPH Yepe3 MEePEKPHITHS.
Jlna cpaBHEHUs, IpU BOASHOM OTOIUIEHUH pa3HULA MEXYy IIOJIOM U MOTOJKOM Jocturana 8—10
°C. IlonyueHHble pe3yabTaThl IPUBEACHBI B TAOMUIE 1. U IEMOHCTPUPYIOT, YTO UHPPAKPACHBIE
cUCTEeMBl 00€ecleurBalOT paBHOMEpHBIM MporpeB pabounmx 30H 0Oe3 IeperpeBa BO3ayXa B
BEPXHHUX CIIOSIX TOMEILIEHUSI.

Tabanna 1 — CpaBHeHHe TeMIIEPATYPHOI0 pacnpe/e/ieHUs 10 BbICOTe MOMeIeHUsl

Cucrema OTOIUICHUS TemnepaTypa Ha Ha ypoBHre 2 M, Ilon Pasnocts
ypoBHe noina, °C °C notonkoM, °C | remmeparyp, °C
KouBekinonHas 16,0 19,5 26,5 10,5
BOJISIHAS
Bos3pymnas 15,8 20,2 25,8 10,0
WudpaxpacHas 18,0 19,5 21,2 3,2

HK-cucremMbl MPOAEMOHCTPUPOBAIN 3HAUYUTENILHOE CHIDKEHHE SHEPronoTpeOaeHus.
3a cyéT HampaBJIEHHOIO NEHCTBUS M3IY4YEHHUS M MCKIIOUYEHHS HEOOXOIUMOCTH MPOrpeBa BCETO
00BEMa BO3/1yXa SKOHOMUS cocTaBuia oT 28 110 35 % 1o CpaBHEHUIO C BOJISHBIMU CHCTEMaMHU.
Kpome Toro, xapakrepnas ocobennoctsh MK-oTomieHus: - MrHOBEeHHOE co37aHue KOM(OPTHBIX
YCIIOBH: yXe 4depe3 5—7 MHMHYT IIOCJIE€ BKIIOUEHUs TEMIIEpaTypa IOBEPXHOCTEH TOCTUIAET
KOM(OPTHBIX 3HAUEHUH, B TO BpeMs KakK IPU BOASIHOM OTOIUIeHUH TpedyeTcs A0 40 MuUHYT. DTO
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OOBSCHSETCS OTCYTCTBHEM HEOOXOAMMOCTH TIpOrpeBa Bcero oObEMa BO3Iyxa MW OoJee
palMOHAIBLHBIM HCIIOIB30BAHUEM TEILJIOBOTO M3Ny4yeHus B Tabmume 2 [13-15].

Takum  ob6pasom, mnpumenenue HWK-oromnenuss oOecneunBaeT  CyIIECTBEHHOE
COKpAILLEHUE JKCIUIyaTallUOHHBIX pacXOJOB M CHUXKEHUE HArpy3Kd Ha BSHEProcUCTEMY
npeanpustus (Tadauma 2).

Ta6anna 2 — CpaBHeHHe 3HePro3gpeKTHBHOCTH Pa3THYHBIX CHCTEM OTOIJICHHS

Mapamerp Boasinasi Bo3aymnas Nndpaxpacuas
cucremMa cucTeMa cucremMa

Cpennsisi MOIIHOCTh, KBT 120 105 78
OHepromoTpeOJicHHe 3a  CMEHY, 960 840 610
KBT-1
Y nenpHBIC DHEPro3aTparsl, KBt u/M? 18,5 16,2 12,8
DKOHOMHS 110 CPABHEHUIO C 0a30BBIM - 12,4 30,8
BapHaHToM, %

B xone HaOmroneHuil ObUIO YCTAaHOBJIEHO, YTO MPUMEHEHHE MH(PaKpacHbIX H3ITydaTeseit
CIIOCOOCTBYET YIYUIIICHHIO YCIIOBHM MUKpOKIUMaTa. PaOOTHHKY oTMEdas OBICTPOE OIyIICHUE
TeIUla B 30HE NpeObIBaHMSI, Ja)Ke NPU CPaBHUTENIBHO HU3KOM TemmepaTrype Bo3ayxa. CpenHss
OTHOCHUTEIIbHAs BJIAXKHOCTh BO3[yXa OcTaBajiach crabmibHON (40—45 %), uTo OIaronpusTHO
BJIMSIET HAa CaMOYYBCTBHUE M HE BbI3bIBACT IEPECYIIMBAHUS BO3Ayxa. M3myuaTenn He UMEIOT
JBIDKYIIUXCA YacTell M He HYXXIAloTcs B TUApaBIMYecKOM oOciyxkuBaHuu. Kpome Toro,
OTCYTCTBHE IMPKYJSALUUU OONbIIMX OOBEMOB BO3JyXa IMPEAOTBPALLAET HAKOIUIEHUE MBbUIM U
CHIDKaeT ypoBeHb Inyma B 1exe. MK-cucrtembl He TpeOylOT XKMIKHX WM Ta3000pa3HbIX
TETUIOHOCHUTEJICH, YTO MCKIII0YAET YTEYKH M BBIOPOCHI BpPEOHBIX BemiecTB. Ilpu pabore oHM He
CO3JAI0T IIyMa M HE BBUIEISIOT NPOIYKTOB CrOPaHHUs, YTO IOBBIIIAET 3KOJIOTHYECKYIO
0€30MacHOCTb U COOTBETCTBYET MPHUHILIMIIAM 3€JIEHOTO CTPOUTENbCTBA. J|OMONHUTENBHO CTOUT
OTMETHUTh BO3MOKHOCTh JIOKQJIBHOTO 000TrpeBa — MOJAECP)KaHUS ONTHUMAJIbHON TeMIIepaTyphl
TOJILKO B pabouux 30HaX 0e3 HEOoOXOAMMOCTH IMPOTpeBa BCEro 00BEMA TOMEHICHHS. JTO
0ocoObeHHO  3((eKTHBHO TpU  BPEMEHHOM  WJIM  HEPAaBHOMEPHOM  HCIOJIb30BAHUU
MPOU3BOACTBEHHBIX IIJIOMIAICH.

Ha ocHOBE npoBeAEHHBIX UCCIIEI0BAaHUI MOXKHO BBIIEIUTh HECKOJIBKO PEKOMEHAALINN:

- Bricora ycraHoBku u3nydarenen 1oipkHa cocTaBiasaTh 0,5—0,7 oT BBICOTHI TOMEIICHUS

JUIsL PABHOMEPHOTO paclpeesIeHus TEMIOBOrO MOTOKaA.

- Pacnonoxxenue npuOOpPOB — MIaXMaTHOE WM JIMHEWHOe, u30eras MepekpECTHBIX
IIOTOKOB.

- OnrtumanbHas MomHOcTh — 250-400 BT/M* mpu Temmeparype Hapy>KHOTO BO3/ayXa
—15...-25 °C.

- ABTOMaTMYeCKOE YyMNpPaBJIEHUE CHUCTEMOW (JIaTYMKU MPHUCYTCTBUS M TEMIIEpaTyphl)
MO3BOJISIET JOMOJHUTENBHO CHU3UTH dHepronorpedienue 10 15 %.

- Jlnga BBICOKMX NOMeleHuil (>8 M) pexkoMeHIyeTcsi KOMOMHUpPOBaHHAas cXeMa —
UH(pakpacHblil 000rpeB pabouuX 30H U JOKAIbHOE BO3YLIHOE OTOIJIEHHE BEPXHEro 00bEMa.

HK-oTtonnenue sBIsSeTCS 3KOJOTUYECKHM O€30MacHOM TEXHOJIOTHEH: OTCYyTCTBYIOT
BBIOPOCHI TPOJYKTOB CrOpaHusi, YTEUKHM TEIUIOHOCHTENEH, IyM M BuOpamnus. B pesynbrare
HCCIIEIOBaHMsI YPOBHSI 3arpsi3HEHUs BO3Jayxa B lexe nocie BHeapeHus MK-oborpesa ObLio
3a(pMKCUPOBAHO CHIDKEHHE CofepkaHus mbuid Ha 22 %, a yriekuciaoro raza — Ha 14 % mo
CPAaBHEHUIO C BO3IYIIHBIM OTOIIJICHHUEM.

OTcyTcTBHE CropaHusi TOIUIMBA M BBIXJIOMHBIX Ta30B JIE€JNaeT CHUCTEMY OCOOCHHO
aKTyaJIbHOM  Afs  OpeaupusTMii  NUIIeBOW,  (apMaleBTHUEeCKOH U DJIEKTPOHHOMN
npomsbiuieHHocTH (Tabnuna 3).
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Ta6anna 3 — CBogHbIe pe3yabTaThl 3(pPeKTHBHOCTH HH(PPAKPACHOT0 OTOIJICHHUSA

IMoka3aTenn 3HaueHne
CHmxeHre YHepronoTpedIeHus 30 %
CHmKeHHe TeIUIONOoTEPh Yepe3 MOTOJIOK 18 %
[ToBpimenne komdopra pabOTHUKOB 25%
CpoK OKynaeMOCTH CHCTEMBI 2,8 roga
Camxenne Be1opocoB CO: 20 %

Ha 06a3e Heckonmpkux mpeAnpusaTuil (MeTamuioo0paboTka, cOopka 000pya0BaHUS,
CKJIaJICKHE ITOMELIEHMs) ObUIN MpOoBeIeHb! MHI0THBIE BHeApeHus UK-cucrem.

[Tocne nepBoro cezoHa 3KCITyaTallid OTMEUYEHO:

- CHIIKEHME pacxo/ia JJIEKTPOIHEPIHH Ha OToIuIeHue Ha 27-35 %,

- TIOBBIINICHUE CPEIHEH TeMIepaTyphl B pabodeii 3oue Ha 3—4 °C,

- yMeHbIlIeHHue ka0l Ha xonoa u Ayxoty Ha 70 %,

- COKpAaIlEHUE UHUCJIa TEXHOJIOIMYECKUX COOEB, CBSI3aHHBIX C TEMIIEPATYPHBIM
dakTopom.

B nenom, pesynpTaThl NPOBENEHHBIX UCCIEIOBAHUMN MOATBEPAMIIN, YTO HCIIOJIb30BAHUE
UH(PPAKPACHOTO OTOIUICHUS SIBJIETCS 3(PPEKTUBHBIM M 3KOJIOIMUYECKH OINPABJIAHHBIM PELICHUEM
JUIsL TPOMBINUIEHHBIX 34aHuid. CHCTeMbl JaHHOTO TUNA OOECHEeUrBAIOT HAlpaBICHHOE
pacripesielieHue Terjla, CHUKAa0T HEPAaBHOMEPHOCTh TEMIIEPATYPHOTO IMOJIS, YIYUIIAKOT yCIOBUS
MUKPOKJIMMATa U MO3BOJISIOT 3HAYUTEIBHO COKPATUTh 3aTpaThl HAa SHEProoOecneyeHue.

3akioueHne W BbIBOABI. [IpoBen€HHBIE HCCIIEOBAaHUS UM aHAJIU3 pE3yJbTaTOB
MNOJATBEPAMIN BBICOKYIO 3(()EKTUBHOCTh NPUMEHEHUsST WHQPPAKPACHBIX CHUCTEM OTOIUICHUS
(MKCO) B obecriedeHHH  ONTHMAJIbHOIO  TEIUIOBOTO M TEMIEPaTypHOTO  pexuma
NPOM3BOJICTBEHHBIX IOMEUICHHH. B OTIM4mMe OT TpajWIIMOHHBIX KOHBEKTHBHBIX CHCTEM,
UHppaKpacHOE OTOIUIEHHE O0ecleynBaeT HalpaBJIEHHYI0 I[epefady TeIUIOBOW SHEepruu
HEIOCPEJICTBEHHO Ha IMOBEPXHOCTH U OOBEKTHI, UYTO 3HAUYUTEIBHO CHUXKAET TEIUIONOTEPU U
HOBBIIIAET 3HEProdHEKTUBHOCTD.

OKcliepUMEHTAJIbHbIE  JIaHHBIE IOKa3ajiu, 4ro ucnoib3oBanue WMK-uzmyuareneit
MO3BOJISIET JIOCTUYh PABHOMEPHOI'O paclpesielieHus TeMIlepaTypsl B paboueil 30He, COKpaTUTh
cTpaTtu(duKalMio BO3IyXa IO BBICOTE MOMENIEHHMS] U CHU3MTH pacxoj] sHepruu Ha 25-40 %.
Temmeparypa B 30He NpeObIBaHUsl paOOTHUKOB MOJIEPKUBACTCA Ha KOM(POPTHOM YpPOBHE NpHU
MEHBIITUX YHEPTETHIECKUX 3aTparax. JJOMOTHUTEIbHBIM TPEUMYIIIECTBOM SIBIISIETCSI COKpAIICHNE
BpPEMEHH IPOrpeBa MOMENIEHUsI U BO3MOXKHOCTb 30HAJIBHOIO 000OrpeBa, 4YTO OCOOEHHO Ba)KHO
IIpU IEPEMEHHOM XapaKTepe MPOU3BOJICTBEHHOU e TEIbHOCTH.

BHenpenue aBTOMaTH3MPOBAHHBIX CHCTEM YIPABICHUS U JIATYUKOB MHUKPOKIMMATA
MO3BOJIIIIO MOBBICUTH aganTuBHOCTE UKCO K BHEIIHMM M BHYTPEHHUM H3MEHEHUSIM YCIOBUI
OKCIUTyaTallik, a TaKKe JIOMOJIHUTENBHO COKpaTUTh »3Hepromnorpedienue Ha 10-15 %.
OTtcyTcTBHE TEMIOHOCUTENS, TPYOOIIPOBOJOB U HACOCOB CHIKAET IKCIUTyaTallMOHHbIE PUCKU U
3aTpaThl Ha 00CTy>KUBAHHE.

NK-o06orpeB crnocoOCTBYET yIJIyYILIEHUIO CAHUTApPHO-TUTHEHUYECKUX YCJIOBMM: He
CO3/1a€T CKBO3HSKOB, HE CHMXAeT BJIAXXHOCTb, YMEHbBIIAET 3albUIEHHOCTh BO3JyXa. OTO
MOJIO’KUTEIBHO BIIMSET Ha 3/I0pOBbE IMEpPCOHANA M MPOM3BOAMTENLHOCTh Tpyaa. Kpome Toro,
HKOJIOTHYECKAsi YUCTOTa TEXHOJOTMM M BO3MOXHOCTb HWHTETPAllMM C BO300OHOBIIIEMBIMU
UCTOYHMKAMHU DHEPTUU JIeNal0T HWH(PAaKpacHbIE CHCTEMBl BAaYKHBIM DSJIEMEHTOM KOHIICTIIIUU
«YMHOT'0» U YyCTOWYMBOTO MPOU3BOJICTBA.

Taxum oOpazom, nHppaKpacHOE OTOIJIEHUE MOXKHO paccMaTpUBaTh Kak MEPCIEKTUBHOE
HalpaBJIeHUE MOAECPHHU3AIMU TEINIOTEXHUYECKUX CHUCTEM INPOMBIIUIEHHBIX npennpusatuil. Ero
BHEJ[peHHE O0ecreurnBaeT KOMIUIEKCHOE TIOBBIIIeHHE 3HEeprodddeKTuBHOCTH, KoMdopTra u
HKOJIOTUYECKOM  OE30MacHOCTH, UYTO COOTBETCTBYET COBPEMEHHBIM  TpeOOBaHUSAM K
NPOMBIIIICHHON HH(pacTpykType W CTaHAapTaM SHEPrOyCTOMYMUBOTO PAa3BUTHS, W MOKHO
cAenaTh cleAyromre 0000IEHHBIC BEIBOIBI:
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1. MadpakpacHoe oTorieHHe oOecreurBaeT 0ojiee PaBHOMEPHBIA M (HPU3HUOJIOTHUECKH
KOMQOPTHBIH TETIOBON peXUM IPU MEHbIIIEM YHEPTONOTPEOICHUH.

2. Buenpenne  UK-ororieHuss  MOBBIIIAET  DHEPreTHYECKYI0 3P (HEKTUBHOCTH
IIPOM3BOJICTBEHHBIX 3[aHUM, COKpallas pacxosl Ha oromieHue 10 40 %.

3. ABromaTtu3anusi M MHTEIUIEKTyaJbHOE YIIPABJICHHWE CHCTEMaMH  I1O3BOJISIOT
JIOTIOJTHUTEIILHO CHU3UTh YHEPTONOTEPH U MOBBICUTH TOYHOCTH PETYTUPOBAHUS MUKPOKIMMATA.

4. UK-o6orpeB crnocoOCTByeT yIy4YlICHUIO CaHUTAPHBIX YCJOBWIA, TOBBIIICHUIO
POU3BOIUTENFHOCTH TPYa U MPOJICHUIO CPOKA CIYKObI 000PyAOBaHHUSL.

5. Texnonorus »Koyoruyecku Oe3omacHa U TMEpPCHEKTUBHA i MHTErpaluud B
KOHIICTIIIUIO YMHBIX U 3HEProd3()(HeKTUBHBIX MPOU3BOICTB.
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OHIIPICTIK FUMAPATTAPJAFBI )KBLTYJIBIK ’)KOHE TEMIIEPATYPAJIBIK PEXKUM/I
NHOPAKBI3BL KBUIBITY ) KYUEJIEPIH TAUJTAJTIAHY APKbIJIBI KAMTAMACHBI3
ETYAIH 3AMAHAYU TOCUILIAEPI

Canpikoek A.K., TM07322 «mxeHepaik xxyienep MeH jkemiinepy (FhUTBIMH-TIEIarOTUKAIBIK OaFbIT)
Bbb-HbIH 1-Kypc MarucTpaHThl
Huer6aii C.E., PhD
Aouena I'.C., TeXHUKA FBUIBIMAAPBIHBIH KaHIUAThI

Xanvixapanwix 6inim bepy kopnopayusicel, Aimamel K., Kasaxcman

Anaarna. Makanaga WHQPaKbI3bUI JKBUIBITKBII JKYHEJEpiH NaliJaiaHy apKbUIbl ©HIIpicTiK
FUMapaTTapAarbl OHTAWIIBI JKBUTYJIBIK )KOHE TEMIepaTypalblK PEXKAMJII KAMTaMAachl3 €Tyre OarbITTallFaH
3aMaHayd TOCUIZep MEH TEXHOJOTHsIApFa KeIIeHJl IOy jKacalFaH. OHepKoCciNTiK 0O0beKTinepIiH
MHUKPOKIMMATBIH YHBIMAACTBIPYABIH TEOPHSUIBIK JKOHE TIPAKTHUKANBIK ACIEKTiAepi KapacThIPBUIBIIL,
MHQPaKBI3bUT CoyNeNieHyAiH (U3MKaJIbIK Heri3znepi, OHBIH OeTTepMEH e3apa opeKeTTecyl >KoHe
pamuanMsIbIK SHEprusi Oepy MexaHu3Mi cunartainFad. [locTypiii SKBUIBITY JKyHeNepiHAeri Herisri
Maceneiaep — TeMIepaTypaHblH Oipkeiki OesiHOeyl, JKbUly IIBIFBIHIAPBIHBIH KOMTIr JKoHe OMiK
FUMapaTTapja SHeprusl THIMIUTITIHIH TOMEHIIT — TaJlIaHFaH.

29



3epTTeyaiH MakcaThl — OHOIPICTIK FUMapaTTapaa HHQPAKBI3bUT  COYJICICHIIpriluTep il
KOJIaHYIBIH OPBIHABI €KCHIH MOJICNICy, OJNApABIH YH-KalIbIH JKBUTYJIBIK TEHrepiMiHe ocepiH Oaranay
JKOHE SHEPTHUs YHEMJICY QJICyeTiH allKbIH 1Ay OOJBIN Ta0bUIaAbl. 3epTTeY OaphICHIH/IA AHAIMTUKAIIBIK KOHES
JKCIICPUMEHTTIK OJIICTep KOJJIAHBLIBII, KBUIYJIBIK MPOLECTEPAl MOJICNbBILY, TEeMIEepaTypalIbIK OpiCTi
Oaramay JKOHE OpPTYpJML IKBUIBITY OKYWENepiHIH DSHEpPrus THIMAUIITT MeH JKaliIbUIBIK JeHTeHiH
CaJBICTBIPMAJIBI TYPAE Talay SKYPTi3iimi.

Hotmwxkecinne MHPPAKBI3bLUT KYHEICPAiH KYMBIC aliMaFblH OAFBITTHI JKOHE JIOKAJBJIBI JKBUIBITA
OTBIPHIN, OYKLUT aya KeJeMiH KBUIBITY KaXKETTUITIHCI3 sHeprust TYThIHYAb 25—40% azaliTyra MyMKIHIIK
Oeperini anpikTamabl. UK-KBUTBITY XKYlienepiHiH SKOIOTHSIIBIK KayilCi3/iri, maijananynarsl CEeHIMIUTIT
JKOHE OKBUIYJIBIK PEKUMII OHalk pEeTTey MYMKIHIIr CHSKTBl apTHIKIIBUIBIKTaphl KOPCETi.
TeXHOJIOTUSHBIH JTaMybIHIAFbl Ka3ipri ypAiCTep — aBTOMATTaHABIPYABIH HHTEILICKTYaIbl KYWeaepiH
€HTi3y, «aKbUIIBl FUMapaTTap» >XKyHemepiMeH d>XoHe >XaHApThUIATHIH SHEPrusl Ke3AepiMeH OipikTipy
OarbITBIHIA KapacThIpbUFaH. KOPBITHIHABICHIHA WHGPAKBI3BUT JKBUIBITY KYHENIEPiHIH ©HEPKOCINTIK
KOCINOpBIHIApAaFsl JHEPrusl TUIMAUITIH apTTBIPYIbIH, €HOCK OHIMIUITIH JKOFapbUIaTyIbIH >KOHE
MUKPOKJIIMAT JKaFIaiIapblH JKaKCapTYIbIH THIMAI Kypajbl PeTiHZe >KOFaphl MEePCHeKTHBAIBI €KeHIITI
AHBIKTAIIIBL.

Tipex ce3mep: WHOGPAKBI3BUI JKBUIBITY, KBUTYJBIK PEKUAM, TEMIEPATYpPaANIbIK PEKUM, dHEPTUSL
THIMILIITI, OHAIPICTIK FUMapaTTap.

MODERN APPROACHES TO ENSURING THE THERMAL AND TEMPERATURE REGIME
OF INDUSTRIAL PREMISES USING INFRARED HEATING SYSTEMS

Sadykbek A.K., 1st- year Master's student, EP 7M07322 «Engineering Systems and Networks»
(Scientific and Pedagogical Track)
Niyetbay S.E., PhD
Abieva G.S., Candidate of Technical Sciences

International Educational Corporation, Almaty, Kazakhstan

Annotation. The article presents a comprehensive review of modern approaches and technologies
aimed at ensuring an optimal thermal and temperature regime in industrial premises through the use of
infrared heating systems. Theoretical and practical aspects of microclimate organization in industrial
facilities are considered, including the physical fundamentals of infrared radiation, its interaction with
surfaces, and the mechanism of heat transfer by radiation. Special attention is paid to the analysis of
problems inherent in traditional heating systems, such as uneven temperature distribution, high heat
losses, and low energy efficiency when operating buildings with large areas and heights.

The purpose of the study is to justify the feasibility of using infrared emitters in industrial
buildings, to determine their impact on the thermal balance of premises, and to identify the potential for
energy savings. Analytical and experimental research methods were employed, including thermal process
modeling, temperature field evaluation, and comparative analysis of energy efficiency and comfort
indicators for different heating systems.

The results demonstrate that infrared heating systems provide directed and localized heating of
working zones without the need to heat the entire air volume, thereby reducing energy consumption by
25-40%. The advantages of infrared heating are noted in terms of environmental safety, operational
reliability, and the simplicity of thermal regime control. Modern technological trends are discussed,
including the integration of intelligent automation systems, smart building technologies, and renewable
energy sources. It is concluded that infrared heating systems represent a highly promising and effective
tool for improving energy efficiency, enhancing labor productivity, and ensuring favorable microclimatic
conditions in industrial enterprises.

Keywords: infrared heating, thermal regime, temperature regime, energy efficiency, industrial
buildings.
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IMPROVING THE QUALITY OF THE ENVIRONMENT BY RECYCLING OIL
WASTE
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Annotation. This article proposes to develop a plan of phased processes for Labor expertise in
the organization and measures to ensure production safety at an oil and gas enterprise. The article
analyzes the development of asphalt concrete technology based on solid oil residues in the form of
asphalt-resin paraffin deposits of the Kumkol field of Kyzylorda region in order to protect the
environment from pollution by oil waste. In the course of the work, complex processes are considered in
the management of labor protection, the health of employees, Environmental Protection at the oil refinery
and ways to reduce injuries at the production site to a minimum, as well as measures to improve the state
of production and labor protection to prevent accidents at work, occupational diseases and industrial
accidents and incidents.

The main reason for premature damage to coatings is the long-term durability and operational
properties of the bitumen used. Road bitumen produced by oil refineries does not correspond in their
properties to the climatic conditions in which the coating operates. As a result, there is a need to create
viscous substances aimed at increasing the resistance and strength of asphalt concrete coatings to Frost,
shear, scratch, using energy-intensive methods and technologies. The authors have done extensive
research for this purpose. The article develops computational work and graphic work that formulates the
main direction of the article.

Keywords: asphalt-resinous paraffin deposits, oils, resins, bitumen, asphaltenes, elasticity.

Introduction. We all know that the Republic of Kazakhstan is one of the top ten in the
world in terms of the volume of fossil resources and reserves of oil raw materials. Along with the
benefits, the harmful effects of oil and gas production on the environment are not small. The
consequences of natural or man-made disasters occurring during oil production, transportation
and processing operations, in turn, contribute to the deterioration of the ecological situation of oil
regions. It is clear that oil and oil residues spilled on the ground, torches for burning associated
gases pollute the air, water, soil, harm not only flora and fauna, human health, but also contribute
to the extinction of some living things. During the production process, the oil production
industry contributes to the accumulation and formation of solid waste based on asphalt-resinous
paraffin sediments, which are close in chemical composition to the main composition of the
asphalt concrete mixture of the road surface and are a binder. By replacing commercial bitumen
by using man-made deposits, which contribute to reducing the environmental impact of
accumulated oil waste on the environment based on data from oil fields in the Kyzylorda region.

In modern times, oil is produced on 15% of the upper surface of the globe, including
more than 1/3 of the dry land. There are more than 40 thousand oil fields in the world — potential
foci of influence on natural Geosystems. Currently, from 2 to 3 billion US dollars are spent
annually in the world.oil is produced up to , and according to approximate estimates, the upper
surface of the globe is about 30 million tons annually. T. is polluted by oil, which is equivalent to
the loss of one large oil field by mankind. The problems of oil pollution of the environment are
becoming more and more complex every year and are becoming more and more relevant in the
world.
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Modern approaches to the use of oil waste concentrated in waste collection warehouses
over a long period of operation of oil fields provide for the extraction of hydrocarbons and the
restoration of their marketable properties from the high oil part of the warehouses. Processing of
the lower layers of warehouses and recoverable oil waste is a complex technical task, which is
often solved by destructive methods that do not allow oil products to be returned to the
warehouse. This method is ineffective because solid oil residues contain highly molecular
impurities that have valuable properties and can be returned to the Reserve cycle.

In addition, despite the extreme diversity of existing methods of neutralization and use of
oil waste, the choice of technologies is carried out empirically (from the consumer properties of
waste) or based on the technical capabilities of the technology, that is, insufficiently justified.
There is no single complex creterium of the choice of technology for the use of petroleum
products. This will allow us to approach the solution of common tasks to reduce the man-made
load on natural Geosystems by maximizing the involvement of solid waste from the extraction
and production of a number of products, the solution of which is required by individual tasks. At
the enterprises of the oil production industry, waste is formed during the production, field
preparation and transportation of oil at mine pumping stations. The main sources of oil waste
formation: — Abandoned during oil production-industrial layer (promsloy) (currently absent or
their volume is not increasing); -Cleaning of man-made equipment (bullits located at additional
compression pumping stations); cleaning of oil storage tanks, sewage wells located at pre-oil
treatment facilities (MDS) and cleaning of oil production territories from oil-contaminated soil.

Materials and methods. The main direction of development of production and industry
in the country is the development and effective use of raw materials and fossil resources in the
bowels of the Earth. Including oil and gas production has its own special place [1].

The volume of oil and gas production in Kazakhstan is growing rapidly every year. The
main oil and gas basins of the country include the Caspian lowland, Bozashchi usturty,
Mangyshlak, Shu-Sarysu and South-Turgai lowland. According to the Geological Survey, the
total oil reserves in the South Turgai lowland are 140-160 million tons. It is considered to be
about a ton [2-4]. Currently, the number of newly discovered oil and gas fields located on the
territory of the South Turgai lowland exceeds ten [5].

On the territory of Kyzylorda region, the volume of oil waste — oil sludge and oil soil,
according to Statistics, has reached one hundred thousand tons.

According to the location of oil waste on the territory of Kyzylorda region, all objects
located have a temporary status, which can be conditionally divided into three:

- emergency technological warehouses;

- places for storage of solid oil residues in finished gravel quarries;

- underfloor torches [6].

To date, measures are being taken to increase the environmental safety of oil-producing
enterprises in the region, reducing the volume of oil waste and the number of warehouses for
their storage. Further accumulation of oil waste, with the release of harmful components, causes
significant damage to the environment [7].

Because of this, the environment cannot regenerate on its own due to the accumulation of
oil waste. Therefore, in order to reduce technogenic factors affecting the environment, it is
necessary to reclamation oil-damaged areas and restore soil fertility [8] (Table 1).

Due to the content of substances with toxic elements characteristic of regions of
countries, there is a regional background, which is numerically taken as value 1.

Value 2, a sign that the amount of pollution is high, requiring control of the dynamics of
pollution and elimination of the causes of pollution. Above this magnitude, polluting soils are
considered "very dirty".
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Table 1 — Comparative characteristics of oil-containing, polluted soils in different quantities

Qil content in soil (dry soil), mg / kg

Degree of contamination Mineral part of the soil | Organic part of the
soil
Light-one-to-one: if no measures are taken, plant | 5000+20000 40000+150000
growth slows down; the soil property temporarily
deteriorates.
Moderate - moderate: only some plants develop | 2000050000 150000+750000

smoothly, retain their green state if they are
carefully adjusted; the soil can be restored in three
years; recultivation-recovery without delay takes 2-
3 times longer.

High-very high: oil is absorbed into the soil to a | 50,000+ high 750000+ high
depth of 10 cm; only one or two plants-sweat are
preserved; proper reclamation-LANs the soil will
regenerate in 3-5 years; without it, recovery will
take 20 years or more.

Around 3, you will have to clean the soil and crust. The magnitude of oil products in the
soil is given in Table 2. If the concentration of petroleum products is higher than 5 g/kg,
measures are carried out to clean the soil layer [9].

Table 2 — The magnitude of oil products in the soil

Background indicator Quantity of petroleum products, mg / kg
1 50

2 1000

3 5000

In the" methodological recommendations for the identification of degraded and polluted
lands", an assessment of soils contaminated with petroleum products at five levels is prescribed.
In accordance with the" methodological recommendations for the identification of degraded and
polluted lands", the level of oil product content in the soil is given in Table 3 [10].

Table 3 — The level of content of petroleum products in the soil

Element Composition according to the contaminated level (mg / kg)

additives ability to low medium high very high
Oil and | <IPK From 1000 From 2000 From 3000 5000<
petroleum
products

The soil is considered a biological environment saturated with various microorganisms
(bacterial and fungal). By rotting organic soil residues, these microorganisms create favorable
conditions for the formation of organic acids, which enter into a chemical reaction with mineral
particles [11].

One of the most important parts of the soil is humus, which contains high molecular
weight organic acids, salts and other substances (Table 4). Soil colloids, consisting of Fine
Organic and mineral particles, increase the acidification of the exchange capacity of the soil [12].
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Table 4 — Classification of oil waste processing methods

The main
classification Variety of method Main advantages Restrictions in use
feature of the
method
1 2 3 4
1. Thermal incineration in open | It does not require | Risk of incomplete
warehouses particularly strong costs combustion of petroleum
products, severe
contamination of the air
basin from burned
products
incineration in furnaces | Used for many types of | Large loss of purification
of different designs and | waste. and disinfection of flue
types gases
AOSTRA  TASIJUK | The resulting products | High energy and material
method, which | can be used again. Solid | costs
combines the processes | waste recycling particles
of incineration and | will be environmentally
pyrolysis, thermal | safe. Much more
separation economical than burning
2. Chemical hardening by dispersing | High efficiency of the | It requires the use of a
with slaked lime or | process of processing oil- | special installation, a
other hydrophobic | containing waste to obtain | certain amount of high-
reagents a hydrophobic powder- | quality  slaked lime,
like material that can be | additional study of the
used in road construction. | environmental impact of
This is one of the most | the formed hydrophobic
promising methods of | product.
processing and using oil
waste

Table-4 presents a classification of modern approaches to the use of oil waste used in
world practice. Classification features are the processes that take place during the processing of
oil waste. The table also shows the advantages and disadvantages of various approaches [13].

The application of methods depends on the composition of raw materials, the nature of oil
waste, the ratio of organic and inorganic components in it, environmental requirements, specific
conditions-the profile of the enterprise, its technical capabilities, etc. The analysis of oil waste
processing technologies introduced at the enterprises of the industry showed that mainly foreign
production equipment with a price of more than a million dollars is used for their
implementation.

In addition, many equipment mainly works with heating of liquid oil waste — oil waste
intended for processing the upper water-emulsion layer of reservoirs, and has a limit on the
content of mechanical impurities of 7-20% in the oil waste processed by mass. The specified
restrictions create difficulties in the processing of solid oil residues and provide only destructive
thermal methods that do not allow them to return pre-oil products to stock turnover before
cleaning at these installations [14-15].

In addition to the advantages and disadvantages of the method, the lack of a
comprehensive criterion for choosing a technology for the neutralization of oil waste, which
takes into account the reserve potential, origin, composition and beneficial properties of oil
waste, complicates the choice of the most economically and environmentally optimal
technology.
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Results and discussion. The rise of environmental safety issues in the oil waste
development system around the world is becoming increasingly urgent. After all, this problem is
often observed in every oil-producing region.

Although we say that oil waste has a certain degree of harmful effect on the environment,
the main important issue is the processing and use of oil waste (scientifically based amounts)
throughout the entire period of oil refining work. At the same time, oil waste belongs to the
second material resource and is used as the primary raw material in agriculture in terms of
chemical composition.

Therefore, from an environmental point of view, the processing of oil waste and reducing
its formation is an important issue, and this requires the availability of new approaches and
techno-environmental solutions.

The results of the analysis of the scheme of movement of oil waste using the example of
oil producing enterprises of the Kyzylorda region showed that the strict requirements imposed on
oil waste are carried out in accordance with the current sanitary and hygienic and environmental
standards of Environmental Management.This creates conditions for reducing the payment for
harmful substances thrown into the environment and solving engineering and environmental
problems with the introduction of new equipment, technologies.

The main directions of work on the cleaned floor were proposed: return to the original
location or further reclamation with placement at production sites; use of damaged, but not
contaminated areas for reclamation; improvement of landfills for road construction, cleaning and
re-cleaning of solid oil residues.

In addition, using oil sludge in road construction, it is possible to reduce the cost of the
constructed road and optimize the technological process.

Research studies have shown that by adding light oil to the soil in a volume of 2-3%, it is
possible to reduce the consumption of cement material by 2%, while increasing the water
absorption and cold resistance of cement soil. It turns out that with the addition of a mixture of 8-
12% cement and 2-3% oil to smooth smooth sand, the cement soil corresponds to Class II-I11
strength.

Ttechnically close method of preparation of asphalt concrete mixture, which involves the
use of asphalt concrete mixture containing 8-10% water by bubbling oil with a temperature of
80-950c, reheating with a mineral component to 150-1600c and adding bitumen heated to 140-
1500C to this mixture. So the oilcloth is 18-20% of the mass of bitumen.

The disadvantage of this method is the duration and complexity of the process and its use
of a scarce commodity product — bitumen, which is expensive in price.

The next area of application of oil waste as a raw material is the preparation of building
materials. The use of oil waste allows not only to reduce the consumption of traditional raw
materials — bitumen and oil, but also to obtain building materials that have high physical
chemical properties.

The main results of the research work in the article consist of the following:

The analysis of the directions of use of oil waste as a reserve of non-refundable raw
materials showed that mainly oil waste is obtained for use, such as oil sludge and oil soil. It was
established that the main criterion for the suitability of asphalt-resin paraffin deposits for various
industries as technogenic raw materials is the composition associated with its origin. Based on
the study of the composition and mechanism of formation of ASHPF and its impact on
environmental components, as well as methods of its use, it was found that there is insufficient
data on its processing as a non-return raw material on the road surface.

The environmental and economic efficiency of the practical implementation of this
solution is confirmed by the fact that the proposed technology for processing ASHPCS excludes
the formation of non-return waste, and the implementation of which allows you to obtain new
products that can fully compensate for production costs.

A resource-saving technology has been developed that allows you to reduce the volume
of concentration of solid waste from oil production by using ASHPSH as an organic viscous
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binder on the road surface with physical and mechanical characteristics at a level not lower than
standard.

As a result of the study, ways of using oil residues, especially asphalt-resin paraffin
deposits (ASHPSH), as recoverable raw materials were identified. The features of the
composition of ASHPSH and its impact on the environment were studied and the scientific and
technological foundations of its use as an organic viscous binder of road surfaces were
developed. The proposed technology has been proven to be environmentally and economically
efficient, reducing waste volumes.

The most important thing when assessing the state of the air basin of the oil production
zone is to establish a dangerous amount of its pollution, depending on natural and climatic
factors.

Each of the stages of development of oil and gas production zones (exploration, field
development and construction of main oil and gas carrier systems, their operation) is
characterized by Types, intensity, levels of impact and level of transformation of natural
conditions [14, 15].

The main atmospheric pollutants emitted by internal combustion engines are: carbon
monoxide, nitric oxide, sulfur oxide, benzapiren, aldgides and ash. To this list can also be added
the smell and smoke of gases with an expired service life, which have a negative impact on a
person [14, 16].

It is known that during the year, diesel installations of one drilling rig produce about 2
thousand hydrocarbons and ash, up to 30 tons of nitrogen oxide, 8 tons of carbon monoxide, 5
tons of sulfur andigrid. In winter, the removal of pollutants is carried out at intervals of more
than 2 km near drilling. Within the framework of this zone, a man-made area with a total weight
of chemicals of 2.4-3.4 t/km is formed.

In the process of operation of a diesel engine, it is necessary to take into account the
presence of pollutants (fuel t/kg.) the number is shown below. They can significantly determine
the sanitary level of the unit during Operation: carbon monoxide — 9, nitric oxide — 33, sulfur
oxide — 6 (defined as the ratio of the specified number to % of sulfur in fuel); hydrocarbons - 20;
aldehydes, organic acids — 6, solid particles (ash) (defined as the product of the specified number
of % of solid particles).

Conclusion. As a result of the study, ways of using oil residues, especially asphalt-resin
paraffin deposits as recoverable raw materials were identified. The features of the composition
of ASHPSH and its impact on the environment were studied and the scientific and technological
foundations of its use as an organic viscous binder of road surfaces were developed. The
proposed technology has been proven to be environmentally and economically efficient,
reducing waste volumes. As a result of practical tests, it was found that the physical and
mechanical properties of asphalt-concrete based on ASHPSH fully comply with regulatory
requirements. It was shown that at the plant of "Kyran" LLP in Kyzylorda region, the technology
was implemented in practice, the economic effect of which will ensure savings of about 1.3
million tenge per 1 km of road.
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Anngarnma. byn makamana yiibiMaarel eHOEK capanTamMachl MEH MyHai-ra3 KoCIOPBIHBIHAFbI
OHJIIPICTIK KayiNCi3MiKTI KaMTaMachl3 e€TeTiH mapaiapAblH Ke3eHIIK MPOLECCTePAiH KOCIAPBIH d3ipiey
YCHIHBITAAbl. Makanaga MyHail KaJIbIKTapbIMEH JIACTaHyJaH KOpIIaraH OpTaHbl KOPFAay MaKCaThIH/AA
Ke3butopaa o6mbickl, KymMKen KeH OpHBIHBIH ac(aibTThI-IIARBIPILl MapauHAl MIeTiHAIep TYpiHAeri
KaTThl MYHal KaJJIBIFbI HET13iHe ac(haibTThIOCTOH TEXHOJOTHACKIH Kacay TajllaHFaH.

JKympic OapbIChIHAAa KYpAelNi TpoueccTep €HOEKTI KOpFaynbl OacKapynarbl, KbI3METKepIep
JCHCAyJIbIFBl, MYHAl OHJeYy 3aybITBIHAAFbl KOPIIAFaH OpPTaHbl KOpFay J>KOHE OHAIpIC OpHBIHAAFHI
KapakaTTaHyJapAbl €H a3 [IaMara JeHiH Tycipy >KOJIapbl KapacThIPBUIFaH, COHBIMEH KaTap eHIipicTe
JKazaTalibIM OKWFallapIbl MYMKIHITIHIIE OOJABIPMAY YIIiH, KOCIMTIK aypyiap MEH eHAIPICTIK amarrap
JKOHE OKHFaNap/blH ajJIblH aly YIIiH OHIIpIiC Karnaibl MEH eHOEKTI KOpFay/bl jKakcapTy MIapajapbl
KapacThIPBUIAJIbI.

KaOprHaapapiH Mep3iMiHeH OYphIH OyIliHyiHe KOJIaHBIIATHIH ONTYMHBIH Y3aKKa IIBIIaMIBLIBIFbI
MEH maijanaHy Kacuertepi cebenm Oonmel. MyHainel KaiiTa ©HZIEY 3aybITTapbl HIBIFAPATBIH KOJ
OuTyMIapel e37epiHiH KacueTTepi OOWBIHIIA KaOBbIH KYMBIC ICTEHTIH KIMMAT »KaFJaiiapblHa ColKec
emec. COHBIH caljlapblHaH SHEPTUSHBI KAXKET eTHEUTIH OMIiCTep MEH TEeXHOJIOTHsUIApbl MaiinanaHa
OTBIPBIN, ac(ambTTHIOETOH >KaOBIHIAPHIHBIH as3fa, BIFBICYFa, ChI3aTKa TO3IMAUITIH XKoHE OepiKTiriH
apTThIpyFa OaFbITTalFaH TYTKBIPIBI 3aTTap Kacay KaKeTTLNIri TyBIHIAWIsl. ABTOpIap OChl MakcarTa
KeJIEMJIi 3epTTeyJiep *KacaraH.

Makanaga ecentey OJKYMBICTapbl MEH MaKaJaHBIH HETI3ri OarbITBIH  TY)KBIPHIMIAHTHIH
rpadUKabIK KyMbICTap KaCAJIbIHFAH.

Tipexk ce3aep: ActhanbTThl-maibIpibl napaduHIl MeTiHgUep, Malnap, Iaiepiaap, OUTYM,
actanpTeHaep, CepHiMIiIiK.
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AHHoTamusa. B nmamHOW craThe npeiaraercs pa3paboTaTh IIaH TO3TAMHBIX IPOLIECCOB
MPOBEJCHUST  TPYJAOBOH  3KCHEPTHU3bI B  OpraHM3allMd W MEPONPUATHH 1O  00eCIeUeHUro
MPOM3BOJCTBEHHON 06€30acHOCTH Ha HeTera3oBoM NMpeANnpHusITHU. B cTaThe aHAMM3UpyeTCs pa3padoTka
TeXHOJIOTHH  achanbTOOETOHAa  HAa  OCHOBE  TBEpPABIX  HE(MTAHBIX  OCTaTKOB B BHIC
actanprocMoonapauHOBEIX OTIOXKEHUH MectopokneHuss Kymkomp KenpoiopanHckoit obmactu ¢
EJIBIO 3aIUTHI OKPYXKAOIICH CPEe/Ibl OT 3arpsA3HEHUS HE(PTSIHBIME OTXOIaMHU.

B xome paboThl WM3y4aroTCA CIIOKHBIE TPOIECCH B YMPABICHWH OXpPAaHOW TPyHa, 3I0POBBE
COTPYJIHUKOB, OXpaHa OKPYXKAIOMIEH cpeibl Ha HeTenepepadaTHIBAIOIEM 3aBOJIE M CITOCOOBI CHIDKEHUS
TpaBMaTH3Ma Ha MPOU3BOICTBEHHOM IIIONIAIKE IO MUHUMYMa, a TAKXKE MEPBI 10 YIIYYIICHUIO COCTOSTHUS
MPOU3BOACTBA M OXPaHbl TpyAa s MNPEAOTBPALICHHUS HECUACTHBIX CIIy4acB Ha IPOU3BOJICTBE,
npodeccHoHaNbHBIE 3a00JIeBaHMsI, HECUACTHBIE CIIyd4al W WHIHUIACHTH Ha Mpou3BoacTtBe. OCHOBHOU
MPUYUHON TPEKICBPEMECHHOTO TOBPSKICHUSI TOKPBITUH SABISCTCS JJIUTEIbHAsl JIOJTOBEYHOCTh U
JKCILTyaTaIl[MOHHBIC CBOMCTBA UCTIOIB3yEMOT0 OUTYMa.

JopoxHBIE OWUTYM, MPOW3BOAUMEBIN HedTenepepabaThBAIOIIIMYA  3aBOJAMH, TI0 CBOUM
CBOICTBaM HE COOTBETCTBYET KIMMATHYECKHUM YCIOBHUSM, B KOTOPBIX JKCILTyaTHPyeTCS MOKpHITHE. B
pe3ysibTaTe BO3HHMKAECT HEOOXOAMMOCTh B CO3JIaHUHM BSI3KHX COCTABOB, HAIIPABICHHBIX HA TOBBIIICHUE
CTOWKOCTH ¥ TPOYHOCTA ac(hadbTOOETOHHBIX TOKPBHITHH K 3aMep3aHuio, CABWTY, IIapamaHuio, C
MCTIOJIb30BaHIEM YHEPTOEMKHAX METOIOB ¥ TEXHOJIOTHH.

ABTOpBI TIpOBEM OOIIMPHBIC MCCICAOBAaHUS ¢ 3TOH oOnacTh. B crarhbe mnpeacTaBiIcHBI
BBIUMCIIMTEIbHBIE U TpapUUecKHe HCCIICIOBaHHS, KOTOpbIe (OPMYIHPYIOT OCHOBHOE HAarpaBCHHE
CTaThH.

KawoueBbie caoBa: acdanbrocMononapadiHOBbIE OTIOXKEHHS, Macia, CMOJBI, OHTyM,
ac(aNbTeHBI, JIACTUYHOCTb.
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AnHotamus. TemMa apXuTeKTypHOTO Hacienus ropoaa Tapas, pacmonoxxeHHOTO B PecmyOnmke
Kazaxcran, oxBaTbIBaeT N3y4Ye€HUE NCTOPUKO-KYJIBTYPHOTO U apXUTEKTYPHOTO 3HAUEHHUS 3TOTO APEBHETO
ropoga. Tapa3 sBisgeTcs OJHUM U3 CTapeHIIMX M BaXHEHIIMX IeHTpoB LleHTpansHON Asuw,
00MajaomM YHUKAIBHBIMU HaMATHUKAMH apXUTEKTYpPhl, KOTOpbIE OTPaXalOT OOraTyr0 HCTOPHIO
perHoHa M KyJbTYypHBIE BIWSHUS pasHBIX DJIOX. B aHHOTaMM pPaccMaTpHUBAETCS  HBOJIIOLHUS
APXUTEKTYPHBIX CTHJIEH roposia OT IPEBHOCTHU JI0 COBPEMEHHOCTH, BKIIIOYAs MCIAMCKYI0, MOHIOJIbCKYIO
U PYCCKYIO apXUTEKTypHble Tpaauiuu. Oco0oe BHHUMAaHHUE YIENSeTCs COXPAaHEHHI0 U PecTaBpalliy
HUCTOPUYECKHX NMaMATHUKOB, TAKHX KaK MaB30JIEW, MEUETH U IPYrHe CTPOCHUsSI, KOTOPBIE MPEACTABISAIOT
co00#1 HE TOJLKO APXUTCKTYPHYIO HEHHOCTb, HO U ABJIAIOTCA BaXXHBIMU CHUMBOJIAMH KYJIBTYPHOI'O
Hacinenus Kazaxcrana. BakHocTh HccieqoBaHUs apXUTEKTypHOro Haciaenus Tapasa 3akitodyaercs B
MOHUMAHUH €r0 PojHu B (GOPMUPOBAHMU HWACHTHYHOCTH PETHOHA M COXPAHEHUM HCTOPUYECKOI MaMsATH
TS OyAyIIUX TIOKOJICHHH.

B nanHOl cTaThe pacCMOTPEHBl OCHOBBI COXPAHEHHsI UCTOPUYECKOro Hacieaus ropoja Tapas c
JIpEeBHUX BpeMeH. lIpeacTaBiaeHsl pe3ynbTaThl H3yUeHNsI HCTOPUYECKUX MMaMATHUKOB U HAcJleIus ropoja
Tapaza. OcoOeHHOCTh TOpoJia ¢ NBYX THICSYENETHEH WCTOpPHEH 3aHMMAaeT 0Cco00€ MECTO B Pa3BUTHHU
apXUTEKTYpHl peruoHa. JlpeBHee Hacleque, oTpakaroliee KyJIbTypy MPOIUIBIX 30X, CBUAETENBCTBYET O
BBICOKOM YPOBHE KadeCTBa CTPOUTENHCTBA. Y CTAHOBJIEHO, YTO COBPEMEHHBIE aPXUTEKTOPHI CTPEMATCS
COXPAHHUTh CaMOOBITHOCTh TPAJWLMH Ka3axCKOro HapoJa, B TO K€ BPEMs HCIOJIb3YIOT COBPEMEHHbIE
APXUTEKTYPHBIE DJIEMEHTHI.

KnioueBble cjI0Ba: MCTOPUYECKOE Haclenue, NaMsITHUKU, ApOat, Mas3oueil, apxeonoruuecknue
WCCJIEJOBAHNS, ApXEOJIOTMUECKUE HAXOIKH.

BBenenmne. ApxutekTypHOE TrpajgocTpouTenbHoe Hacienue KamObuickoidl oOmactu
ABIIAETCS. HEOTBEMJIEMOM 4YacTbl0 HCTOPUKO-KYJBTYpHOM COKpoBHIIHMIBI Ka3axcraHa,
OTpeEISAIONE HCTOPHUUECKYI0 CaMOOBITHOCTh MPOLUIOrO HapoJa M OINpeAeNsiouleil ero
HAIlMOHAJIbHYIO TOPJOCTb.

[TaMATHUKM HMCTOPUYECKOM apXUTEKTYphl, IpajocTpouTenbcTBa Kazaxcrana cerojaHs
paccMaTpUBAIOTCS C TO3MLUI Tpaauuuii, TNPUMEPHBIX BO3MOXKHOCTEH (OpMHUPOBaHUS
COBPEMEHHON TOPOACKOM M CEIbCKOW 3acTpoiku. Hamr moaxon K KyJIbTypHOMY HAacCIEAUIO
JOJKEH paccMaTpUBaThCS 10 TMPUHIUIY, ONpPENEsSouleMy MOJUTHKY TOocylapcTBa B AITOU
chepe B cOOTBETCTBUHM C 3akoHOM Kazaxcrana «O0 oxpaHe W HCHOJIb30BaHUU HCTOPHKO-
KyJbTypHOTO Haciemus» [l]. ApXUTEKTypHOE TpaJocTpoutesnbHoe Hacienue KamOBIICKON
oOacTi umeeT OOJIBIIOE 3HAYEHHE, KOTOPOE MTOMOTAeT MO-HOBOMY M3Y4YHUTh 3HaUY€HUE U POJIb B
HCTOPUKO-KYJIBTYPHBIX JOCTH)KEHUAX HApo/a.

B oTHomeHnn o0IIero MCTOPUUECKOro pa3BUTHSA apXUTEKTypHOW obmactu Kaszaxcrana
CYILIECTBYET HEIOCTAaTOK HCCJIEOBAaHHI: C OJHOM CTOPOHBI, 3TO KacaeTcsl 3aKOHOMEpPHOCTEH
pa3BUTUS TPaJOCTPOUTENBCTBA, C JPYrOM — OIpPENETICHHUS] YCTOMUMBBIX OTJIMYUTEIBHBIX
daktopoB. Mzydyenue ropoma Tapaza kak cBoero ponma ¢eHOMEHa SBISIETCS HEOOXOIUMBIM
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MaTepuaioM, [MO3BOJISIIOIIMM  apXUTEKTYpHOW  HAayKe pacKpbhiTh KapTUHY  Pa3BUTHUS
IpaJOCTPOUTEIBCTBA B  COOTBETCTBMM C  COLUAIbHO-)KOHOMHYECKUMHM U  IPUPOJHO-
KIUMaTH4YeCKUMH  ycioBusMu KazaxcTana, Kak 3HaHHME KYyJIbTYphl JPYTUX PErHOHOB
rocyaapcTBa.

Tapas, sBISISICH OHUM M3 ApEBHEUIIMX HEHTPOB lleHTpanbHO A3uH, CTal KIHOYEBBIM
y3moM Benukoro IIE€nKoBOro IyTd, 4TO OKAas3ajl0 CYyLICCTBEHHOE BIWSHHME HAa pa3BUTHE
rpagoCTPOUTENIBHBIX TPAIULIUKN peruoHa [2].

Martepnansl W MeTOAbl HccJegoBaHus. lccinenoBaHue CTpoUTCS Ha OCHOBE
KOMIUIEKCHOTO ~ aHaju3a  HUCCIEJOBaHMM,  HMCTOYHHUKOB,  IPOEKTHBIX  MaTepHalioB,
apXEoJIOTUYECKUX OTUYETOB, MCCIIEJOBATEIBCKUX TPYAOB, OMYOJMKOBAHHBIX B Pa3IMYHBIX
Hay4HbBIX 0azax, Bkiatouas Web of Science u Scopus [3] MOCBAIIEHHBIX Pa3BUTHIO apXUTEKTYPbI
ropoga Tapa3. IIpuMEeHATUCh METOJBI CPAaBHUTEIHHOTO aHAJIHM3a APXUTEKTYPHBIX OOBEKTOB, a
TaK)Ke BU3yallbHAsI OI[CHKA COXPAaHUBIINXCS MaMSTHUKOB.

Tapa3 - onuH w3 crapeiimmx ropogoB Kazaxcrana. B 3Tom ropope ObLTH MOCTPOCHBI
nepBas meyeth B Kazaxcrane. B 893 roay B Tapaze Ha mMecte pa3pyllleHHON HECTOPHAHCKOU
LEpKBH ObLIA MOCTpOEHA IepBas MeueTb. OCTaHKM MEUeTH NPEACTaBISIOT co00i KBaapaTHOE
COOpY>KEeHHE C BHEIIHUMHU pazmepamu 20x20 M 1 BHYTpEHHUM 3aj10M pazmepoM 14,60x14,15 m.
Apxeosioru u ucropuku B.B. bapronpz [4] u K.M. baiinakos [5] cuuTarot 3Ty MeueTh OHOH U3
MEPBBIX B CTpaHE U OMKCHIBAIOT €€ B CBOMX HCCIEAOBAHUAX. DTO, HECOMHEHHO, MO3BOJIUIIO
apxeoJioraM pacKpbITh UCTOPUUYECKUE [IEHHOCTH JIPEBHETO TOPOAA.

3a CBOIO MCTOPUIO TOPOJA HE pa3 MeHsI cBoe Ha3BaHue. OH ObLT u3BecTeH Kak Toroco,
3arem kak Tamac, Tapa3, fAuwl, Aynue-Arta, Mup3osH, IxamOyn u XKamoOsut. Tonasko B 1997
roJly TOpoJly BEpHYJIU €ro ApeBHee Ha3BaHue — Tapas [6].

[lepBoe ynomMHHaHME O MOCEIEHUU HA TEPPUTOPUU COBPEMEHHOT'O TOpOJa BCTPEYAETCs B
KUTalckux ucTtouyHukax | Beka m0 H.3. OAMH U3 M3BECTHBIX BOCHAYAIBHHKOB XYHHOB
00ocHOBaJICS B 10JIMHE pekH Tanac u ocHoBall KpenocTh Tosoco. Bekope 310 moceneHue craio
BakHeHImKUM 11eHTpoM Beelt Uy-Tanacckoit 1onuHbL. B CTpOUTENbCTBE U YKPEIUIEHUN KPETOCTH
AKTUBHOE y4YacTHE NPUHUMAIM PUMIISIHE, U KUTANCKME MCTOYHUKU OTMEYAIOT, YTO KPENOCTb
ObLJ1a MOCTpOEHA 10 00pa3Ily PUMCKUX BOEHHBIX COOpYKeHHUH [7].

B ropome mHOTO McTOpMueckumx mecT. JOTto MaB3oned Kapaxana, maBsoneit babGamxka
XaTyH, Moruia Aima 6u0u, ABOPLOBBIA KOMIUIEKC AKBIpTAc. DTH MaB30JIEM U UCTOPUUYECKHUE
MecTa HaxoAsaTcs 3a npenenamu ropoaa. Cpean Hux 580-MeTpoBasi memiexoaHasi ajuies, THO-
UCTOpUYECKHUM KoMIuleKke ""TekTypmac" M MCTOPUKO-3THOKYIBTYpHBIH KoMIuiekce "Kone-Tapas"
(pucyHok 1).

Pucynok 1 — Ucropuko-KyJabTypHbIii neHTp «/Ipesnnii Tapa3»
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Bompocer ypbanuzanuu oOmiecTBa Bcerja ObLTM aKTyallbHBI, @ B HACTOAIIEE BpeMs,
KOTOpBIE MOIJIM MUIPaTh Ba)XKHYIO pOJb B IOJUTUYECKOW M SKOHOMHUYECKOM JKHU3HHM BCETO
rocyaapcTBa.

C onpeBuux BpemeH Tapa3, pacnoyIOKEHHBIM Ha TEPECEUCHUH CEBEPHBIX BETBEU
TPaH3UTHOTO KOpHAOpa, Bemyero u3 3amanHoil EBponbl B 3amagubiii Kurtaid, ObU1 y3710BBIM
neatpoM Bemukoro IllenkoBoro myTd M OBUI M3BECTEH MHUPY Kak TOpOJ TOPrOBLEB U
PEMECIICHHUKOB. APXEOJOTMYECKUE HCCIEIOBaHUs NOATBepxkAaroT, 4rto JlpeBHmii Tapas
SIBJISIETCS BaXKHBIM LIEHTPOM pa3BUTHs EBpazuiicKuX KyJnbTyp.

OTOT MapLIpyT MpoJIerai 1o KapaBaHHBIM JJOPOr'aM, KOTOPbIE COTHH JIET Ha3aJl OCTaBUIH
Ha 3emJie OCECUMCIIEHHBIE COKPOBHUIIA HUCTOPHHU. APXHMTEKTYpHBIH KOMIUIEKC TekTypmac,
CpeIHEeBEKOBasi TOpoJcKas Me4yeThb, MaB3oJieil Kapaxana, moruna Aiima 6ubu, babamka xaryH,
MaB30jei TekTypMac — 1ajneKko He MOJHBIM CIMCOK T'€HUAJbHBIX NIPOU3BEACHUN APEBHUX apXHU-
TEKTOPOB, CTaBIIMX IOIYJSPHBIM HACIEIUEM CPeAM MAJOMHUKOB U TypuctoB CpernHeil Aszum.
Tenepp, Hapsily ¢ W3BECTHBIMM NaMSITHUKaMH CpPEIHEBEKOBOM ucrtopuu Tapasza, apxeosoru
CMOIJIM HAWTH 3[eCh yHHKaNbHbI 00bekT. OH monyuwsn Ha3Banue "Tapa3" mpezacraBieH Ha
pucyHKe 1, ¥ MO3BOJIMIIM yYEHBIM ceidac TOBOPUTH O OoJiee paHHEM Pa3BUTHH KOYEBHUYECTBA, a
TaKkxke o Oojiee IPEeBHEM BO3HMKHOBEHUH TOCYJAapCTBEHHOCTH HAa OCHOBE Pa3BUTHs KOYEBOI'O
XO0351CTBa.

Ha npoTsokeHMM MHOTHX JIET M3y4eHHMEM JpeBHero Tapasa 3aHMMalIuCh psiJi U3BECTHBIX
YUEHBIX, KpaeBe/lIOB, BOCTOKOBEAOB, apxeosjoroB. [IpuHsATO cumrarh, uro nepBbiM B EBpore
COOpPHUKOM INHUCBMEHHBIX MCTOYHUKOB 10 UCTOpUM Tamacckoil nosimHbI M ropoja Tapas ctan
TPYA 3HaMEHHUTOTO (paHIy3ckoro BocTokoBema J. Kaprmepa, cocraBnennbiii B 1837 rony.
bnaronops Tpynam yuensix-apxeonoron ILIIL Jlepx [8], B.B. bapronsa [9] u xaprorpadom B.II.
JlaBpeHTbEB OBLIM  OMpEJeNieHbl MECTONOJOXKEHHE JAPEBHEr0 Topoja Ha TEPPUTOPHU
coBpemeHHoro Tapa3, Tak »xe Obul pa3paboran miuaH "byrpsl ropoma Aynue-Ata". Ilozxe
00BeKT HccienoBan Benymiue coBerckue apxeosorm K. M. baimnakos, E. u Areesa, JI. b.
Ep3akoBuy, a Takke M3BECTHBIM Ka3aXCTAaHCKUM akaJeMHuK, 3THorpad, OCHOBATENb IIKOJbI
OTEUYECTBCHHOMW apxeoioruu U 3THorpaduu A. X. Maprynas.

B 2011 roay Ha tepputopuu ObiBlIero LlenTpanbHoro peika ropoja Tapas, niam Kak ero
B HapoJ/ie Ha3bIBalOT "3eJeHbIN PHIHOK', HaYaJIUCh UHTEHCUBHBIE apX€OJOTHYECKUE PACKOIIKH,
€XETOJIHO JalolIye YIUBUTEIbHBIEC PE3YJIbTAThl U YHUKAIBbHBIE HAXOAKU. Bcero B xoze Hay4HO-
HCCIIeIOBATEILCKUX paboT Ha Oa3e ropoaka "Kone-Tapa3" Obuto oOHapykeHo Ooiee 33 000
apre¢akToB MPeACTaBICHBI Ha pUcyHKe 2, okosio 100 u3 Hux HaiineHs! nensiMu [10].

Pucynok 2 — ApredakTsl, HalileHHble Ha 0a3e [IpeBHero Tapa3za

Cpenu Haxo0JIOK-BOJIONIPOBOJHBIC TPYOBI M3 OOOXIKEHHOW TJIMHBI, W3/ACNUS M3 CTEKIa,
KOCTH, KEpaMHKH, a TaKKe 30JI0Tasi MOHETa, HaliileHHas B packomnkax B 2013 roay mpencrasieH
Ha pucyHke 3. Cepruyeckrne KOHYChI, UCTIOIb3yeMbIe JIIsI XpaHCHHS d(UPHBIX Macell, ObUTH He

42



MeHee MHTepecHbIMU apTedaktamu. Cpeau mpouero oco00oe MeCTO 3aHUMAaeT KepPaMHYEeCKU
y30p ¢ u300pakeHHEeM JIOBKOBO Hae3[HHMKA W KMBOTHBIX. Kak mpeamornaraioT y4eHble, y30p
MOYKET CITY)KUTh IIa0JIOHOM TSI U3TOTOBIICHHS TUTUTKH.

Pucynoxk 3 — 3oj10Tass MoHeTa, HalileHHAS MPU PACKONKAX

B nepuon ero pacuera u pa3BuTHs ApeBHero Tapa3a ObUIM MOIIHBIE TOPOJCKUE CTEHBI,
00OpOHUTEIIEHBIE COOPYKEHUS, INTAIENb, IAXpUCTaH U padaa. B meHTpe ropona pacmnoaoKeHbl
MoHyMeHTanbHble ABopubl  VI-VIII BekoB, Oubnuoreka, KOJIOACU-pACIpEACTUTENb —
CTpaTeTHYecKuii 00BEKT apeBHero Tapa3a W pPBIHOK C MHOTOYHCICHHBIMH JIaBKAMH U
MacTepCKUMM peMeciieHHUKOB. OT Hero riaBHbIE YJUIbl JEIMINCh Ha Paguychl. 37ech ObLIN
pacIoyioKeHbl JIoMa OOraThIX JIOACH, XaMaMbl — OOIIECTBEHHbIE OaHU C BOJOIPOBOIHOM
CHCTEMOM, KapaBaH-capau C YailHbIMM, >KWIble W oOllecTBeHHbIe KBapTayibl. Ho Hamboiee
MHTEPECHOM apxeosnoru cuutarT camoe crapoe meapece XII-XIII BekoB m ocrarkamu anraps
3opoactpuiickoro xpama IX Beka. Takum o0Opa3oM, NPOBEIACHHBIE apXeoJOraMu PacKOIKU
NOJATBEPAMUIIM, YTO B IEPHOJ PACLBETAa IrOpoJa CYLIECTBOBAJIO YKPEIUIEHHOE IIOCEJIIEHUE C
YKWJIBIMHU IIOCTPOMKAMHU U XO39MCTBEHHBIMU JIBOPAMH.

DTOT KOMIUIEKC OOmIel TUIomanso okoino 10 ra momydmsr cerogHs OQUIIMATBHOE
Ha3BaHME - apxeosjorudeckuil napk "Jlpesnuil Tapa3" npencrasieH Ha pucynke 4. OH cTtan He
TOJIbKO HOBBIM OOBEKTOM HCTOPUKO-KYJBTYPHOTO W TPUPOJHOTO Typu3Ma Kpas, HO U
HACTOSIIUM MY3€€eM IO/ OTKPBITHIM HEOOM.

PucyHnok 4 — Apxeosiornuyeckmii napk JIpesnuii Tapa3

Bce, uTo MBI BUAMM — 3THM YHUKaJIbHBIE HAclequs MO3BOJISIET CHENATh BBIBOJ, 4YTO
Hpesanit Tapa3 — 3TO LeNbld KOMIUIEKC, UMEIOIIUN Ba)KHOE UCTOPUKO-KYJIBTYPHOE 3HAUYECHUE.
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3HaYMMbIMH OOBEKTaMH HMCTOPUKO-KYJIbTYPHOIO Haciequs sBiIA0TCs MaB3osien Kapaxana,
babamxu-xaryn, Aiima-6ubu, xomruieke «JlpeBHuit Tapaszy», S3THO-UCTOPUYECKHH IICHTp
«Textypmac». X KOHCTpYKTHBHbIE OCOOEHHOCTH JAEMOHCTPUPYIOT NMPUMEHEHHE TEXHOJIOTUH
AQHTUYHOM, TIOPKCKOM M HMCIAMCKON apXUTEKTYpHbIX LIKOJ. COBpEMEHHBIE PECTABPALMOHHbBIE
IIPOEKTHl HANpaBICHbl HA COXPAHCHHE IONJIUHHOCTU aAPXUTEKTYPHBIX JJIEMEHTOB, YTO
cootBeTcTBYyeT MexayHapoansiM cranaapraMm FOHECKO [11]. Kpome Toro, oxumaercs, 4To
IapK CTAaHET MEXIyHAPOJIHON TYPUCTUYECKOM TOCTOIPUMEUYATEIbHOCTBIO.

Ceroans, oOpariass BHUMaHHE HAa UCTOPUKO-KYJIbTYPHOE HaClieNe, MOKHO HAJesThCs,
yTo ApeBHsAs 3emist Kazaxcrana, ropoa Tapas, packpoeT MHOTHE CBOU TaiHbI.

PesyabTaTrhl M 00CyXkIeHHs. YHUKaIbHBIM OOBEKTOM CPEOH  YAMBHUTEIBHBIX
nocronpumMevarensbHocted  JKaMObUIICKOM — 00nacTé  SBISETCS  MCTOPUKO-3THOKYJIBTYPHBIN
KoMIuiekc «/lpeBuuii Tapas», pacnojio)KeHHBIM B cCaMOM CepAlle Tropojia. DTOT TUTAaHTCKUN
KOMILJIEKC, He MMeroIuil aHanoroB B CpenHell A3um, Mo IpaBy MOXKHO Ha3BaTh «UynecHbIM
apXUTEKTYPHBIM COOpYKEHUEM», KoTopoe Bo3poanio 2000-netHroro ucroputo Tapasa!l

KomM1uieke, BeCb X0 CTPOUTENBCTBA KOTOPOTO BBIIIOJIHEH B CPEIHEBEKOBOM BOCTOYHOM
APXUTEKTYPHOM CTHJIE, MAKCUMAJIBHO PAaCKPBIBAET HCTOPHUUECKYIO CaMOOBITHOCTh Tropoaa Tapas.
311ech BO3BEJICHO HECKOJIBKO 00BEKTOB. JT0: "JlMpeKuus o oXpaHe U pecTaBpalliy NaMsITHUKOB
UCTOPUU ® KynbTypel", "OOsacTHOW wucTOpUKO-KpacBemueckuid My3ei", Crema "Carat",
ampureatrp "Perpo-dpectuBanp”, "ApbOar" mnemexogHas 3oHa, "Komiuiekc —Medern"
MIpE/ICTAaBJICHBI HA PUCYHKE 5, 6, 7, 8, 9 u 10.

CrouT OTMETHUTb, MPOEKT, HAlpaBlIeH Ha TO, YTOOBl JOHECTH HAIly HAIMOHAIbHYIO
[EHHOCTh JI0 OYAYIINX IMOKOJICHHUH, IIOKA3aTh HAILy UCTOPHIO.

Pucynok 6 — «O0J1acTHOH HCTOPUKO-KPaeBeIYeCKUil My3eii»
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Pucynok 7 — Crenna «Carar»

Pucynok 8 — Amdurearp «Perpo-dpecTuBanb»

PucyHnok 9 — Apbar
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Pucynok 10 — Komniexe meuetn

Ha ceropssmHuil AeHb MOJHOCTBIO 3aBEPLICHBI CTPOUTEIBHO-MOHTAXHbBIE, OTACIOYHBIC
paboThl 10 BceM O0BbEKTaM KoMmiulekca. OTAesouHble padoThl BBIIOJIHEHBI B COOTBETCTBUM C
npoBeieHHON MHppacTpykTypoil u3 kupnuya B CamapkanackoMm ctuiie. CTpouTesibHble paboThl
B LIEHTPE IUIOMIAIbI0 OKOJIO CEMH TeKTapoB Hadanuch B utoHe 2020 roya u ObUIH 3aBEPIICHBI B
nekabpe. A Take BHELIHSS OTAENKa KaX10T0 3[aHUsA-X0/ OTAENKH YHuKaneH. OHako cieayer
OTMETHTh, YTO BO BceX paboTax mo OQOpMIICHHIO OOBEKTa B KOMIUIEKCE HCIOJIb30BaHbI
BOCBMUYTOJIbHBIE Y30pbI-peibedbl, BCTpeydarouecs B Map3ojee Aifma 6uOu. OH mo3Bossier
KOMILIEKCY (pOPMHUPOBATH CPEAHEBEKOBBIA OOJMK ropoaa Tapas u oKas3bBaeT 0co00O€ BIHMSHUE
Ha nocetutesnei. beuta Tpaaunus Bo3BoaANUTh «JloM as Oyaylien Ku3HW» Ha BEPUIMHE MOTUIIbI
JIIOJIeH, U3BECTHBIX CBOEH apxuTeKTypou smoxu Kapaxanmnos. B sTor mepuon memopuanbHas
apxuTeKkTypa paccmarpuBaeMoro Kaszaxcrana mnpuoOpena HOBBIM BHJ MaB3ojeeB. K yxke
M3BECTHBIM OAIICHHBIM MaB30JIesIM ObLIT J00aBIICH PsAJ] HOBBIX — 0apaOaHHBIX MM IIEHTPUCTCKUX
MaB30JI€€B C IAPOBUIHBIMU U KPOBEJIbHBIMU OKPBITUSAMHU.

OpHuM U3 eAMHBIX MAMATHUKOB apXUTEKTypbl Kasaxcrana B smoxy uciiama sIBIISIE€TCS
Mag3soneit babamku xaryHa (konenr X — Hadano XI B.). OH pacmonoxeH B cene Aiia 0ubu, B
18 xm ot ropona Tapa3. Mas3osiell 3aJ10)KHJI OCHOBY JIJII HOBOTO THIIA MaB30J€sl, TAKOTO KaK
KEHPUCTUYECKHUI MaB30JIEH C KPOBEIbHBIM ITOKPBITUEM, C €r0 KOMIIO3ULIMOHHON KOHCTPYKLHEH.
Apxurektypa maB3osiesd babaka XxaTyH OCTpOEHA IO COBEPIIEHHO APYroMy NPUHIUITY, YEM Y
€ro NpeauIeCTBEHHUKOB. Hayasicd HOBBIM 3Talm HE TOJBKO B OTOM CTPOMUTEIBCTBE, HO U B
pPa3BUTHU BCEU CpeIHEA3NATCKOU ApXUTEKTYPBI.

Magsoneil babamkxa xaTyH oTin4aercss CTporoid mpocTtoil ¢popmMoi, OrpaHUUYEHHOCTBIO
OpHaMeHTa, BBICOKUM Kaue€CTBOM CTPOUTENBHBIX padoT. M Bce 3TO obecneunsno ero coxpaHeHue
Ha IIPOTSKEHUHU MHOTUX BEKOB.

Bo3moxHO, 3TO mnpouzomnuio Oiarogaps HCIOJB30BAHUIO B KOHCTPYKLUMH 3/1aHUS
JEPEBSIHHBIX CTSKEK, TPUHUMAIOIIUX JIaBJIEHUE B OCHOBAaHUM KyToja. A 3TO, YTO HEMAJIIOBAXHO,
CTaJI0 COBEPILIEHHO HOBOM TeHJeHIUel He Toybko i ucropun Kaszaxcrana u Cpenneil Asum,
HO U B MHPOBOM IIPAKTHKE [BYXJTaXKHOW KYyIOJIBHOM KOHCTPYKUUU. B ocHOBe HOBOH
WHXXEHEpHOW WJEM JIeKaT CIOCOObl Nepefauyd MOCTOSHHOW CHIIBI JaBJIEHHUS OT OCHOBHOTO
cepruyeckoro Kymoja K CTeHaM M NepeAayd CHIIbI TSHKECTH OT KYyMola, MOJAHUMAOIIErocs
BBEpPX M3HYTPHU. A 3TO OOCTOSATEIHCTBO MO3BOJIUIIO BIOCIEICTBUU 3aKPbITh OOJNbIINE-00IbIINE
npocTtpaHcTBa, ¢ XI Beka MmUpoko pacmpoctpaHuiock B Cpeaneld Asum u  obecredusio
MOHYMEHTAJIBHOCTh CTPOUTENBCTBA THUMYPHUAOB. DTOT METOJ CTAHET IMPOTOTHUIIOM COBETCKHX
KOHCTPYKIIUH.

brmaromapss  pe3ynapTaTaM = aHTUCEHCMHYECKMX  MeEp,  IPEAYCMOTPEHHBIX  IIPHU
CTpouTeNnbcTBE Map3ojess babamka XaTyH, OH COXpaHMJ CBOM BHEIIHMM BMJ, HECMOTpPS Ha
AaKTHBHYIO CEHCMHUYHOCTB ropoaa Tapa3. H.M. baunHcknii oTMedaeT, 4To IpEBHUE apXUTEKTOPHI
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Cpenneii A3uu cuuTanu, YTO UHCTPYMEHT, CIOCOOHBIN BBLAEPKATh CHIILHOE 3eMJIETPSCEHUE, HE
JOCTYIIEH YEJIOBEKY. OTO IPHUBENO HX K BBIBOAY, YTO JMIIb 3JaCTUYHBIE CTPOUTEIbHBIE
MaTepuaibl U KOHCTPYKIHMH MOTYT CIYyXHUTb 3(()EKTUBHBIM aHTHCEUCMUYECKHM 3JIEMEHTOM,
KOTOPBIII HAXOIUTCS B PACIOPSHKCHUM apXUTeKTopa. JlaHHoe 00CTOATeNbCTBO MOOYIWIO K
HCIIOJIb30BAaHUIO B KAU4e€CTBE CTPOUTEIBHOIO MaTepuaja pacTBOpa raHua W IUIMHBI, MOPOIHIIO
HEOOBIYHbIE KOHCTPYKUMH 3aJIMBKH (DyHJAMEHTA MOBEPX INIMHSHOTO HACTHIIA, OTIMYUTEIbHBIC
MOJIOCH B 3aMKOBOHM 4acTu Bxoja. [loaTomMy ToMNIIMHA HMKENEKAIIMX IIBOB B KJIAJIKE KepaMu-
YECKOro KMpnu4Ya Oblia 3HAYUTENBbHOH U cocraBisuia 30% ot ero oObema. Jlaxke B BaKHBIX
yacTsX 3[aHus, TaKMX Kak apka u OamrHs, ObIBIIME MacTepa BCErja HCIOJIb30BAIM TOJIBKO
raHdeBckuii pactBop. lInudoBaHHBINA KHPIUY OYCHD PEIAKO MCIIOIH30BANICS B MOHTXKHON 4acTH
koHCcTpyKkuuu. [loacrenatomuii cioit mox GyHaaMeHToM OyIyIIero COOpyKeHHsI B KOTJIOBaHE
TFOTOBWJICS U3 TIMHSIHHOIO KMpnuya ToamuHoi 60-80 cMm (Tak ke MCIOJIb30BaIUCh IECUaHHbIE
ciou). B dacanHoii yactu 3gaHuUs, OCOOCHHO JUIS KJIAJIKM B HWDKHHX PsJIax, HUCIIOIb30BAJICS
TJIMHSHBINA PacTBOP, a Ha CIIOW CTPOUTEIHHOIO PAacTBOPA B BEPXHHUX psAJax KIAJAKH ObUT HAaHECEH
"TPOCTHUKOBBIN HACTHJI WK MOsAC" ToamuHou 8-10 cMm [12].

OpavH U3 camblX paHHUX NaMATHUKOB 31oxu Kapaxanunos B ropoae Tapas — Mas3ouieit
Kapaxana. K coxanenuto, B HacTosilee BpeMsl BHEIIHUN BHUJ MaB30Ji€sl HECKOJIbKO HU3MEHEH
npezcTaBieH Ha pucyHke 11. He Tonbpko yOpaHbl OpHaMEHTaIbHBIE YKPAIICHUST MaB30Jies, HO U
HOBPEX/EH €ro IiaH. Tem He MeHee, s Ha OoJiee cTapble KapTUHBI TOTO BPEMEHHU, MOXKHO
NOJYYUTh HauOoJee SICHbIE CBEACHUS 00 ATOM MaMSTHHKE M HCKYCCTBE paHHEH KapaxaHCKOH
3II0XH B 1I€JIOM IIPEICTABIICH HA PUCYHKE 12.

Pucynox 12 — Mag3oJieii Kapaxauna 120 jiet Ha3an
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Cormacno sromy, maB3ojeit Kapaxana, 6pu1 moctpoeHn B 50-x romax X Beka, a He B XI
Beke, kak ykaszpiBanm M.E. Maccon. ['maakocts ¢acaga obecriednBaeTcsi B BEPTUKAIHHOM
IPONOpLUMU OaNKu KpBIIIM KpacuBO odopmiieHHas aBepb. OH omMpaeTcss Ha TPHU-UYETBEPTU
KOJIOHHBI M CJIOKEH KIMHOBUIHO JBOWHBIM KupnudoM. B MaB3osiee KapaxaH HalileHbI LIBETHbIE
obmuioBku. B Cpennelt A3uM MOHOXPOMHOCTH BHEHIHETO H300paKE€HUS COOPYKEHUS
Kapaxanuackoro nepuosa konna XII u nayana XIII BekoB oboratuiia okpacka roy0oii riazypu
KUpI4Yeld Haanuce Ha Mmedetrn Maroku Atropu, OanrtHe KaisiH, Tak ske KpOBEJIbHBIC TOKPBITHUS
Ha OamrHe MaB3onest Canxap, ma3osieeB Pa3u u Texerm u3 ®axp-an [13].

CrnenyeT oTMeTHUTh, 4TO B MaB3ojee KapaxaH — ObIBILIEM COOpY>KEHHUH, JTOIIEIIIEM /10
XX Beka, I YCUJICHUS XYJI0XKECTBEHHOM SICHOCTH APXUTEKTYPbI IIUPOKO HCIIOIb30BAIUCH
KOPUYHEBO-PO30Bast U TJIsHIIEBas MuTKa (okojo 30 BuOB). MaB3oJieli MMeN OYeHb BBICOKUI
ApXUTEKTYpPHO-XY/10’)KECTBEHHBIM ypOBEHb Kak U MaB3ojiel Alima bubu. HecomnenHo,
COOPYXEHHE CIOCOOCTBOBAIO POXKICHHUIO CAMBIX BBLIAIOIIMXCS MPOU3BEICHUI apXUTEKTYpPbI
Kaszaxcrana.

[IpoBenénuplii aHamu3 MOKa3bIBAET, YTO PA3BUTHE apXHUTEKTyphl Tapaza 00ycCiOBIEHO
CHUHTE30M MECTHBIX TPAaJULUN U BIUSAHUEM COCEIHUX KYJIbTYpPHBIX pEruoHOB. lIpuMeHenue
[JIMHSAHOTO — pacTBOpa, OCOOBIX CHOCOOOB  KJIQJKM W aHTUCEHCMHYECKHX  peIleHUi
JEMOHCTPUPYET MHXKEHEPHYIO IPOJyMaHHOCTh JApeBHUX MactepoB [14]. CoBpemeHHbIE
APXUTEKTOPBbI MPOAOHKAIOT 3TOT MOAXOJ, COYeTas TPAAUILUMOHHYIK) 3SCTETUKY C HOBBIMU
TEXHOJOTHYECKUMH MeTofamu [ 15].

BriBoa. IIpoBeneHHbIe HAMH UCCIEA0BAHUS OKA3bIBAIOT, YTO B PAHHEM CPEIHEBEKOBHE
INPUMEHSUIUCh  [IE€PEIOBbIE TEXHOJOTMU B IPOU3BOJCTBE CTPOUTENBHBIX MAaTEepHaJIOB,
MCIIOJIb30BABIINXCS JIJIsl BO3BE/ICHUS MAMSITHUKOB, U UX Ka4ecTBO 3()()HEKTUBHO HCIIOIb30BAIOChH
B apXUTEKTYpE.

UccnepoBanusi  apXUTEKTYpHO-TPAAOCTPOUTENIBHOIO  HAciIeAWs TOpoJa  HarjsiaHO
[IOKAa3bIBAIOT, YTO pPAa3BUTHUE LIEHHOM HCTOPUKO—apXUTEKTYpHOU cpenasl ropoja Tapas
MPETEPIIENIO  CEPhE3HbIE M3MEHEHUS B TEUYEHUE JIIUTEIBHOTO BpPEMEHH, IE€PHOJIOB
PEKOHCTPYKIUH U MOJIE3HOTO (PYHKIMOHAIBHOTO yxo/a. [loaToMy OH mMeeT 0coOyro IEeHHOCTb,
COUETAIONIYI0O B ce0€ ACTETUYECKYI0 M (YHKIMOHAJIBHYIO XapaKTEPUCTHUKY HCTOPUUECKOTO
ropoza Toro Inepuoaa.

Hccnensanne apXUTEKTYpPHBIX MAMSITHUKOB M ITPOU3BEACHUN HApOJHBIX YMEIBLOB T.
Tapa3 cpenHeBEKOBBIE TaKXke MMOKa3alli, YTO COBPEMEHHbIE apXUTEKTOPhl U HApOAHbIE MacTepa
CTPEMSTCS COXPAaHUTh CaMOOBITHOCTh TPAJUIIMU Ka3aXCKOTO Hapojaa. BaxkHo moguepkHyTh, 4TO
TpaJMLMU Ka3aXCKOro Hapo/a B HACTOsSIEE BpeMsl HE TOJIBKO MPUMEHSIOTCS apXUTEKTOpaMH B
JIEKOPaTUBHOM YpOaHCTBE apXUTEKTYpPHBIX OOBEKTOB IOpOJAA, HO M CIYXKaT AT HUX XOpOUIeH
OCHOBOIl IpH MPOEKTUPOBAHUN apXUTEKTYPHBIX KOMIUIEKCOB U 31aHuil. C Apyroil cTOpoHHI B
ropoze npeodianaroiiee MeCTo 3aHUMaeT apxuTekTypa Espomnsl, A3un, Bocroka u apyrue.
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Annparna. Kazakcran PecrybnmukaceiHga opHanmackan keHe Tapa3 KalachIHBIH apXUTEKTYPaIBIK
MYpachl OHBIH TapUXU-MOJEHH >KOHE COYJIETTIK MaHbBI3bIH 3epTTeydi KamTuisl. Tapaz — OpTanbik
Azusaarel €H KOHE OHE MaHBI3Ibl KalanapaslH Oipi. OHipAiH 0ail TapUXBIH )KOHE SPTYPIi ASyipiepaiq
MOJICHH BIKMANJAphIH OciHeNelTiH Oipereil coyleT ecKepTKiluTepiHe ue. AHAaTnana Kajagarbl CoyJeT
CTHJIBJIEPiHIH KOHE A9yip/ieH OYTiHT1 KYHT€ JIEHIHT1 SBONIONHACH], COHBIH IITiH/IE NCIaM/IBIK, MOHFOJIIBIK
JKOHE OpPBIC COYJIEeT MOCTypiiepi KapacTeipsiianel. CoHpmaii-ak MaB3oJeiinep, MEemnTrep koHe Oacka na
TapuXW KYPBUIBIMIAPBI CaKTay MEH pECTaBpallusiay MOCEJCNICpiHe epeKIle Hazap ayaapbuiajbl. by
HeicaHnap KasakcTaHHBIH MOIIEHH MYPACBHIHBIH MaHBI3IbI COYNIETTIK KYHABUIBIKTAPEI OONBIN TaOBLIaIbI.
Tapa3nblH apXWTEKTypaJblK MYpachblH 3€pPTTE€YAiH ©3€KTUIrlT OHBIH alMaKkTBIK OipereimiKTi
KaJIBIITACTHIPYAaFbl JKOHE TapUXM JKaJbIHBI OOJallaK ypriakka >KETKi3yJeri pelliH TYCIHIipyMeH
0ailyIaHBICTHI.

Bbyn makananma exxenri goyipaeH Oactam Tapas KajgachIHBIH TapUXHW MYPACBIH CaKTay Macesenepi
KapacThIpbUIFaH. Tapas[blH TapuXW ECKEPTKIIITEepi MEH MOJICHU MYPAChIH 3€pTTeY HOTHXKENIepi
YCBIHBUIAABI. EKi MBIH ®KBUIIBIK TAPUXBI 0ap KaJlaHBIH SPEKIICIIIri OHBIH COYJICTTIK JaMYybIHA EPEKIIe acep
eTKEeH. OTKEH FachIpiiap MOJCHHETIH OCHHEICHTIH KoHe Mypa KYPBIIBIC CAITaCHIHBIH YKOFApPhl OOJFaHBIH
monenaerai. 3epTTeynep Kasipri CcoyleTHriiep Ka3aK XaJKBIHBIH JSCTYPJI MOJACHHETIH CcaKTayra
TBHIPBICAJIBI, COHBIMEH 0ipre 3aMaHayH apXUTCKTYPAIIbIK 3JIECMEHTTEPII Nk 1aaHabl.

Tipek ce3mep: Tapuxu Mypa, eckepTkimrep, ApOaT, MaB3oyel, apXeOoJIOTHSUIBIK 3EpTTEy,
apXeOoJIOTUSUITBIK TadbICTap.

ARCHITECTURAL HERITAGE OF THE CITY OF TARAZ, REPUBLIC OF KAZAKHSTAN

Isakov O.A., doctor of technical sciences, professor of construction, professor of architecture
Bapanova Zh.Zh., master of architecture
Asylbekov A.Sh., master of architecture
Alshorazov D.M., master of architecture
Salemov S.Zh., master, doctoral student

Kazakh National University of Water Management and Irrigation, Taraz, Kazakhstan

Annotation. The architectural heritage of the ancient city of Taraz, located in the Republic of
Kazakhstan, encompasses the study of its historical, cultural, and architectural significance. Taraz is one
of the oldest and most important centers of Central Asia, possessing unique architectural monuments that
reflect the region’s rich history and the cultural influences of various eras. This abstract discusses the
evolution of architectural styles in the city — from antiquity to modern times — including Islamic,
Mongolian, and Russian architectural traditions. Special attention is given to the preservation and
restoration of historical monuments such as mausoleums, mosques, and other structures, which represent
not only architectural value but also serve as key symbols of Kazakhstan’s cultural heritage. The
importance of studying the architectural heritage of Taraz lies in understanding its role in shaping
regional identity and preserving historical memory for future generations.

This article examines the foundations of preserving the historical heritage of Taraz from ancient
times. It presents the results of studying historical monuments and cultural heritage of the city. The
two-millennia history of Taraz plays a special role in its architectural development. Ancient heritage
reflecting the culture of past centuries demonstrates the high quality of construction. It has been
established that modern architects strive to preserve the traditional identity of the Kazakh people while
integrating contemporary architectural elements.

Keywords: historical heritage, monuments, Arbat, mausoleum, archacological research,
archaeological findings.
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Ko/kaztanapabl paciMey :kKeHiHIe aBTOPJIapFa apHAJFaH HYCKAYJIbIK

«TexHuKa FBUIBIMIAPHI KOHE TEXHOJIOTHSIIAPY» KYPHAIbIH/IA MaKaja jKapusiay YIIiH JaibiH
FBUTBIMU KYMBICTBI aBTOp(i1ap) Vestnik.korkyt.kz caitteinmarel Onnaiin makana »xiGepy xyieci
apKbUIBI, apHaiibl HYCKAYJIBIKTHI Naiiaananben xkioepyre O0onanpl. Makaima Windows 10 omepatusti
xyiecingeri Word ¢opmareinna Times New Roman mpudringe xa3putysl Kaxer (Ochl Tajanrta
JKa3bUIMaraH MaKaja aBTOMATTHI Typ/ie KaOburmanOaias). XKapusitaHeIM — Ti1Iepi Ka3akiia, OpbICIa,
arpUTIIBIHINA. Makasa KYpPhUIBIMBI MEH O€3CHIIIplTyi:

1. Makama kememi 6-12 Oer apaibIFbIHIA OOJMYBI THIC (aHHOTAIMSIAD MEH JIeOHeTTep
Ti3IMIH KocrmaraHaa 6 6eTTeH TeMeH 00JIMaybl THIC).

— Makanansl Kypy cxemachl (06eti — A4, xitanThlK Oarmap, Typayay — eHi OoiibiHma. Con
JKaK, YCTIHI1 KOHE TOMEHI1 >KaKTapbhIHAAFbl allbIK KUEKTepi — 2,5 cM, oH »xarbiHma — 2,0 cM.
Mpudt: Tun Times New Roman, emmemi — 12) (Windows 10 omeparusti xyiecingeri Word
dbopmaThIHIA);

- YTAP wunpexci — Oipinmni katap »xorapeima, con skakrta (http:/gmti.ru); oH kxakra —
*KypHanasiH doi uHaekci (npedukc xxoHe cyddukce) — penakuusga oepineni;

- MakaJa aTaybl — OPTachlHa KAJILIH OH KIHIII KapiIIeH;

- aBTOP(JIApIBIH)IBIH AaThI-KOHIEPiHIH OipiHII Kapmi MeH Teri — opTara 11-kapirm,
(aBTOp;Map caHbl 5 alaMHaH apThIK 0OJIMaybI THIC);

- yiibIM, KaJia, eNIiH TOJIBIK aTaybl — OpTara, Kypcus — 1 1-kapim;

- Amnmarna. Tyn nycka tutiHme (150-200 ce3; Makana KYPBUIBIMBIH CaKTail OTBIPBII),
enmemi (kerib) — 1 1-Kapim;

- Tipek ce3aep — Ka3zak, OpbIC, aFrbUIIIBIH TUIAEpiHIE (3-5 co3/ce3 TipkecTepi), omeMi -
(xermp) 11-kapir;

- Herisri motiH (apanblk uHTEpBan — 1, «azar xom» - 1,25 cM, 12-kapinm) KypbUIBIMBI
TeMeHeriiel 0oaibl:

2. Kipicme: TakpIpbINTBIH TaHJATYbIH HETI3NEYy; TAaHJAJIFaH TAKBIPBINTHIH, MACEJIEHIH
©3EKTLJIIT1, 00BEKTICI, TOHI, MaKCaThl, MIHJIETI, 9JTICi, TOCLII, TY>KbIPBIMBI )KOHE MaFbIHACHIH AHBIKTAY

3. 3eprTey MarepuajIapbl MeH JAicTepi: MaTepHangap MeEH IKYMBIC OapbICHI
CHUITaTTaMaChlHaH, COHJA-aK NaiJalaHbUIFaH 9AiCTEP/IiH TOJBIK CUIIATTAMAChIHAH TYPYHI THIC.

4. Kecrenep, cypeTrep alThUIFAaHHAH KEWiH OPHAJIACTBIPBUIYBI KepPEeK. Op HILTIOCTPALHSIMEH
xa3y(emmemi (kerb) — 11) 6omyst kepek. CypeTTep aHbIK, Ta3a, CKaHepiIeHOereH OOIybl KEpeK.

Makana moTiHiHIE cinremenep 6ap Gopmynanap raHa HeMipieHeni. MaTiHae ciiTemenep TiK
*Kakmana kepceriieni. CiireMenep MOTIHIAE KaTaH Typlie HOMIpIIEHY1 Kepek.

5. Hotmxesep/Tajakpuiay: 3epTTey HOTWKEIEPIH TaNay KOHE TAIKbUIAY KENTipisiei.

6. KOpbITBIHABI/KOPBITHIHABLIAP: OChI KE3CHJIETI JKYMBICTBI KOPBITBIHBLIAY; aBTOP
ANTKaHYCHIHBUIFaH TY)KbIPBIMHBIH aKHKATBIH pacTay. JKYMBICTBI KapKbUIBIK KOJI/Iay Typasbl aKnapar
KopbitbiHapiman  keitin  tyceni. Opebuerrep Tizimi (emmemi (kernp) — 11, maiimanaHbuiFa
onebuerTep canbl — 15-TeH KeM OomMaybl KaXeT). OaedueTTep Ti3iMiHAe KUPWILIHLIAAA YChIHBUTFaH
JKYMBICTap OOJIFaH JKaFjaiga ojaeOMeTTep Ti3iMiH €Ki HYCKaJa YChIHY KakeT: OipiHmmici —
TYNHYCKaJga, eKiHIICI — pOMaHM3alusulaHFaH ajdaBuTneH (TpaHciauTepauus). Makaalarsl
Joiiekce3 TI3IMiHAE TeK peleH3usulaHFaH oneduer ke3xepi, DOI unaekci 6ap omebuerrep 60Iybl
tric. Pomanmsanusananran omeOuerTep Tizimi  http:/www.translit.ru caiiTel apKpUIBI paciMaenyi
KEpeK.

7. ABTOpnap Typanbsl MaTiMeTTep: (aBTOPABIH(JIAP/ABIH) aThI-)KOHI, YUBIMHBIH TOJBIK aTaybl,
KaJachl, eJii, OaimanpIC nepekTepi: TenedoHsl, 3J1.10IITa, OpCUI HoMepi) 3 Tize.

Kenren makana tananka cail paciMieireH karjaaiiia fana AHTUIUIarHaT OaraapliaMachblHaH
oTkizineni. Tymayckanbirel 80% - &maH JKOFaphl KepceTKimTe OolFaH Makana PemakiusHbIH
KapaybiHa xioepineni. An 80% - naH TeMeH OosFaH MakKalsla aBTOPJbIH TOJBIKTBIPYbIHA XKiOepiiei.
A, ekiHIII peT OTKI3IITeH JKaFaaiaa THICTI KOpCeTKill OomMaca KapusulanbiMFa KaObU11aHOaN bl
PenienszentTepiiH OH MiKIpIHEH COH MakaJa KypHaiFa KaObUIIaHbII, aBTOPFa TOJIEM )Kacay >KOHIHJIE
xabapnama >xiGepineni. ABTOp TeJeMaKbIHBIH TYOIpTeriH peAaKIUsSHBIH 3JIEKTPOHIBI IOYTaChIHA
xi0epyre miaaetti (Technique Journal@korkyt.kz)
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PykoBoacTBO 1UIsl aBTOPOB 110 0(pOPMIICHUIO PYKOIIHMCEH

l'oToBas HayuHast paGoTta it MyOIMKalKu B KypHajie «TexHuueckue HayKu U TeXHOJIOTHH»
MOJKET OBITh TOJaHa aBTOPOM (aBTOpaMH) uepe3 CHCTEMYy OHJIAH MoJayu cTareid Ha caiite
vestnik korkyt.kz, wmcnonp3ys cneunanbHble HHCTpYKIHMH. CTaThs MOHKHA OBITH HANUCaHa B
dopmatre Word B Windows 10 mpudrtom Times New Roman (cTaths, He HamucaHHas B
COOTBETCTBHHM C ITHM TpeOoBaHMEM, He OyJeT MNpHHATAa aBTOMATUYECKH). SI3bIK mMyOnauKanui
Ka3axCKui, pycckuil, anrnmuiickuii. CTpyKTypa u opopmiieHUEe CTATHHU:

1. O6bem ctaThk B mpeaenax otT 6 mo 12 crpanui (He MeHee 6 CTpaHUII, 3a HCKIIFOUCHUEM
AQHHOTALUI U CITUCKA JIUTEPATYPBHI).

- Cxema mocTpoeHus cTaThM (CTpaHuiia — A 4, KHW)KHAsE OpPUEHTAIIHS, TIOJIS C JICBOM, BEpXHEH
U HWOKHEH cTOpoH — 2,5 M, ¢ mapBoit — 2,0 mm. Hlpudt: Tun — Times New Roman, pa3mep (kerup) -
12) (B ¢popmare Word B oneparrionnoii cucteme Windows 10):

- ungekc MPHTU - mnepBas ctpoka cBepxy cneBa (http:/grnti.ru); unmekc DOI
(mpepocTaBisieTcs pelakiyei )KypHaa);

- Ha3BaHUE CTAThbU — MPOMUCHBIMH OyKBaMHU MO LEHTPY MOIYKUPHBIM IIPUPTOM, pasmep —
12;

- UHUIMAJIBI ¥ (aMUIHIO aBTOPa(OB) — M0 LEHTPY HOIYKUPHBIM MpU(pTOM, pazmep (Kerib) —
11 (agpec »y1.OYTHI aBTOPOB, HOMEpP OPCHJ, KOJMYECTBO aBTOPOB HE JOJDKHO IPEBBIMIATH 5
4YeJI0BEK);

- IOJIHO€ HAUMEHOBAaHUE OpraHu3ally, TOPOJ], CTpaHa — M0 LEHTPY, Kypcus, pasmep — 11.

- Annoranus Ha s3bike opuruHana (150-200 cnoB; coxpaHsis CTPYKTYpY CTaTbH) pasmep —
11.

- KiiroueBble ci10Ba (Ha Ka3aXCKOM, PYCCKOM, aHTJIMICKOM OT 5 710 8 CIIOB/CIIOBOCOYETAaHUH)
pasmep (kerup) - 11.

- OcHoBHO# TekeT (12 mpudT, MEXCTPOUHBIH MHTEpBAI — 1, OTCTYN «KPACHOW CTPOKH» -
1,25 cm), cTpykTypa:

2. BBeaeHue: 000CHOBaHHE BBIOOpPAa TEMBI; aKTyaJbHOCTb TEMBl WJIH TPOOJIEMBI,
orpeneneHne 00beKTa, IpeaMeTa, Ielneil, 3a1a4, MeTOA0B, MTOAX00B, TUTIOTE3bl U 3HAYCHHS PAOOTHI.

3. Martepuajibl 1 MeTOAbI MCCIEAOBAHUSA: TOJUKHBI COCTOSITh U3 ONMMCAHUS MaTEpHUaJIOB U
X0J1a paboThl, @ TAKKE MMOJHOTO OMMCAHUS UCIIOJIb30BAaHHBIX METO/IOB.

4. B crtatbe HyMepylTCs TOJNBKO Te (OpMyJbl, HA KOTOpBIE €CTh CCBUIKM B Tekcre. B
CCBUIKAX B TEKCTE YKa3bIBAETCS B KBAIPATHBIX CKOOKaX.

5. pe3yJbTaThl/00Cy:KAeHNe: TIPUBOJUTCS aHAINU3 U 00CYXKJIEHHE MOJIyUYeHHbBIX Pe3yIbTaTOB
UCCIIEIOBaHMUS.

6. 3aKJ/I0YeHHe/BBIBOABI: 0000IICHNE W TIOJBEACHHE UTOTOB paOOTHI HA JaHHOM JTarle;
MOJITBEPKICHUE UCTUHHOCTHU BBIJIBUTAEMOI0 YTBEP)KICHUS, BHICKa3aHHOI'O aBTOPOM.

Crnucox nureparypsl (pasmep (kersip) — 11, KOIMYECTBO HCHOJIB3yEMOW JIUTEPATyphl HE
MeHee 15). Ilpu Hanuuuu B cMCKe JMTEpaTypbl pabOT, MPEICTaBICHHBIX Ha KUPUIUIULE, CIUCOK
JUTEPATyphl JAOJDKEH OBITh MPEACTAaBICH B JIByX BapUaHTax: MEPBBI - B OpUTMHAJE, BTOPOW - B
JaTUHU3UPOBaHHOM ayipaBute (TpaHcautepauusi). CIHCOK CCHUIOK B CTaTbhe JOJDKEH COJEP)KaTh
TOJIBKO pELEH3UPYyEMBbIE JUTEPAaTYypHbIE MCTOYHUKH, aureparypy ¢ uHiaekcom DOIL. Chumcok
JATUHU3UPOBAHHON JIMTEPATYPHI TOJIKEH ObITh TOJTOTOBIIEH Yepe3 caiT http://www.translit.ru.

7. Csenenust 00 aBTopax: (moymkHbI comepkath @O aBTOpa (0B), IOJTHOE HAUMEHOBAHHE
OpraHu3ally, Topoj, CTpaHa, KOHTAKTHbIE NaHHbIE: TenedoH, J.IOoYTa, HOMEp Opcua) Ha 3-X
SI3BIKAX.

8. Cratbst nomkHa obnanaTh He MeHee 80% yHUKaIbHOCTH TeKcTa JUIsl myOnukanuil. B ciy-
Yae ecJIM OpUrMHAIBHOCTh cTaThi HUXKe 80%, paboTa OyaeT Bo3BpallleHa aBTOPY Ui UCIIPABIECHUE U
KoppekTupoBkH. Ilociae BTOpUUYHOM NpPOBEpKH CTaThs HaOWpaeT HEOOXOIMMOro TOKas3aTels B
aHTHUIUIAruaT, HAaIpaBJIseTCs HA PACCMOTPEHUE pelakIMOHHON Kosuieruu. CTaThs, HE OTBEYaroulas
COOTBETCTBYIOIIUM TPEeOOBaHMUSIM, OPUTMHAILHOCTh KOTOPBIM, NpOBEpEeHa IBAX/bl, K MyOIMKAIIUN
He npuHuMaercs. Ilocie MONOXHUTENBHOTO OT3bIBA PEIEH3EHTOB, CTaThsl MPUHUMAETCS JUIs
nmyOJIMKalUK B )KypHAJ U aBTOPY HaIpaBisieTcs yBeAOMIIeHHE 00 oriate. ABTOp 00s3aH OTIPaBUTh
KBHUTAHIIMIO 00 oIIaTe Ha 3JIEKTPOHHYO TouTy penakiuu. (Technique Journal@korkyt.kz).
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Manual for authors of manuscripts

Ready scientific work for publication in the journal «Technical sciences and technologies»
can be submitted by the author (authors) through the system of online submission of articles on the
site vestnik.korkyt.kz, using special instructions. The article should be written in Word format in
Windows 10 in Times New Roman font (an article not written in accordance with this requirement
will not be accepted automatically). Language of publications Kazakh, Russian, English.

Structure and design of the article:

1. The size of the article ranges from 6 to 12 pages at least 6 pages, excluding annotations
and bibliography).

- description of the scheme of the article (page - A 4, book orientation, indents are calculated
with respect to the left top and bottom sides page margins — 2.5 m, with right - 2.0 m, Standard font:
type - Times New Roman, size (font) - 12) (Word format on Windows 10 operating system):

- the ISTIR index is the first line at the top left (http://gmti.ru).

- DOI index (provided by the editorial office);

- title of article — with capital letters, alignment on the center in bold, size (font) 12.

- initials and last name of author(s) - alignment on the center in bold, size (font) — 11, (e-mail
address of the authors, orsid number, the number of authors should not exceed 5 people);

- the full name of the organization, city, country, alignment on the center, italic, size (font) -
11.

- Annotation in the original language (150-200 words; retaining the structure of the article)
size (font) - 11.

- Keywords (in Kazakh, Russian, English from 5 to 8 words/phrases) size (font) - 11.

- Main text (12 font, line spacing - 1, indentation of red line#- 1.25 cm)

- Structure:

2. Introduction: rationale for the selection of the topic; relevance of the topic or problem;
definition of the object, subject, objectives, tasks, methods, approaches, hypotheses and meanings of
the work.

3. Research materials and methods: should consist of a description of the materials and the
progress of work, as well as a full description of the methods used.

4. In the article, only those formulas that are referenced in the text are numbered. References
in the text are indicated in square brackets.

5. Results/discussion: an analysis and discussion of the results of the study is given.

6. Conclusion/conclusions: summarizing and summarizing the work at this stage;
confirmation of the truth of the assertion put forward by the author.

List of references (size (point size) - 11, the number of used literature is at least 15). If there
are works presented in Cyrillic in the list of references, the list of references should be presented in
two versions: the first - in the original, the second - in the Latinized alphabet (transliteration). The list
of references in the article should contain only peer-reviewed literary sources, literature with a DOI
index. The list of romanized literature should be prepared through the site http://www.translit.ru.

7. Information about the authors: (should contain the full name of the author (s), full name of
the organization, city, country, contact details: telephone, e-mail, orsid number) in 3 languages.

8. The article must have at least 80% uniqueness of the text for publication. If the originality of
the article is below 80%, the work will be returned to the author for correction and correction. After a
secondary check, the article gains the required indicator in anti-plagiarism, and is sent for
consideration by the editorial board. An article that does not meet the relevant requirements, the
originality of which is double-checked, is not accepted for publication. After a positive feedback
from the reviewers, the article is accepted for publication in the journal and the author is sent a
notification of payment. The author is obliged to send a payment receipt to the editorial office by e-
mail (Technique Journal@korkyt.kz)
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