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Annotation. Nature management is a combination of various forms of exploitation of the natural
resource potential of natural and man-made systems and measures to preserve it. Its most important
component is not only conservation, but also reproduction, as well as rational change in the ecological
balance of natural systems.It is from these positions that it seems necessary to determine environmentally
acceptable norms of man-made loads on irrigated lands during the disposal of wastewater, widely used in
the practice of water supply and sanitation.

The use of wastewater from industrial and municipal facilities for irrigation of land is of
fundamental importance from both ecological and economic positions. From the point of view of ecology,
the use of wastewater in the presence of waste-free and safe technologies for their disposal in irrigation
fields for irrigation of agricultural crops can serve as the basis for rational environmental management. At
the same time, the ecological sustainability of landscapes is ensured, which makes possible the long-term
exploitation of natural resources without their pollution and degradation.From an economic point of view,
by creating agricultural landscapes in unproductive lands, using wastewater from industrial and municipal
facilities, it is possible to ensure the production of a certain amount of agricultural products, provided that
the damage caused to the natural system (S) will be less than the profit (S).

Under these conditions, the object of wastewater disposal is the soil, which requires the need to
determine a number of environmentally effective ways to optimize the soil-forming process, which would
create, in an agroecological and economic sense, a perfect technology for their disposal, taking into
account the laws of nature.

Keywords: wastewater, wastewater disposal, wate rresources, irrigation fields, recycling.

Introduction. An analysis of the results of studies on wastewater disposal in irrigation
fields conducted in various countries shows that the main factors hindering the expansion of
agricultural irrigation fields are:

— the complex chemical composition of wastewater, which has a negative effect on soil
microflora and physiological processes in plants;

— accumulation and decomposition of harmful substances in soils and plants that require
strict control by sanitary and epidemiological services;

— insufficient knowledge of the medical and biological evaluation of crop and livestock
products;

— lack of structural and functional integrity of irrigation fields with ecological systems;

— ecological non-safety of the irrigation field during wastewater disposal;

— lack of technological, economic, environmental and legal mechanisms for wastewater
disposal in irrigation fields.

With prolonged utilization of wastewater in irrigation fields, as the anthropogenic load
increases, the intensification of moisture, mass, and heat transfer processes, the structural and
functional integrity of the agricultural landscape is violated, and its bio productivity decreases.
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Regulation of anthropogenic impacts, early diagnosis, localization and restoration of damaged
environmental components during wastewater disposal in irrigation fields contribute to
strengthening the internal regulation of the system and restore the potential for optimal
development of the soil-forming process in agricultural landscapes.

In this regard, there is a need to form an environmentally sound strategy for safe disposal
and a fundamental concept for the use of wastewater, based on the following principles:

— maximum use of the evaporating capacity of the moisture of the natural system in the
disposal of wastewater, using the principle of energy balance of heat, moisture and nutrients,
taking into account natural regimes;

— preservation and reproduction of soil fertility, taking into account natural regimes that
allow for the preservation of an environmentally friendly energy regime in the soil,

— prevention of contamination of soils, water, plants in the process of agricultural
production, water consumption and sanitation;

— taking into account the diffuseness of wastewater, regulation of its chemical
composition and, in the future, disposal in the places of their formation;

— on the basis of the principle of unity and integrity of nature management, the creation
of a natural production complex for waste-free and safe disposal of wastewater.

Based on the results of a systematic analysis of methods for regulating water-salt, thermal
and nutritional regimes of soils in various agro-climatic zones of Kazakhstan, J.S.Mustafayev
and S.S.Sadykov [1] proposed a simulation model of the process. The soil-forming process is
based on the teachings of Dokuchaev-Williams—Kostyakov on the genesis and reclamation of
soils and Dokuchaev—Grigoriev-Budyko on the law of evolution and geographical zonality of
soils. When developing this model of the soil formation process, a special place is occupied by
the doctrine of soil evolution, which considers the soil in dynamics and development. At the
same time, it was based on the position of P.S.Kossovich, where each soil formation of this time
reflects the entire past history [2].

The calculation of the elements of heat, water balances and other moisture indicators for
some years makes it possible to obtain a variational series of these values. If the general law of
probability distribution for each indicator of heat and water balance is known, then particular
distributions for any particular series can be constructed according to empirical distribution
parameters.

Materials and methods of research. The basic principle of the proposed
environmentally safe and waste-free wastewater disposal on irrigated lands is based on the
properties of the geosystem:

— openness — the possibility of the existence of a geosystem or soil only in the presence of
a constant exchange of substances and energy with its environment;

— integrity — mutual connection and mutual dependence of individual components of the
considered geosystem;

— functioning — the process of transferring mass and energy within a geosystem, as well
as between interconnected geosystems;

— dynamics — the ability of a geosystem to recover from short-term impacts;

— stability — the ability of a geosystem to maintain its structure under external and
anthropogenic influences;

— evolution is an irreversible change in a geosystem associated with a change in its
structure or its individual components.Thus, environmentally safe and waste-free disposal of
wastewater is carried out on the basis of their periodic accumulation on soil layers, taking into
account water-physical properties and preserving the energy balance of heat, moisture and
nutrients within certain spatial and temporal limits. Therefore, the soil layer of irrigated lands
can be considered as an open system that performs the functions of, on the one hand, an
accumulating and evaporative reservoir for wastewater disposal, on the other hand, a production
facility producing agricultural products [3].



In this regard, the main object of land reclamation that ensures the disposal of wastewater
on irrigated lands is the soil, including vegetation, wildlife, ground and surface waters, that is,
the agricultural landscape. Firstly, the soil is a habitat for microorganisms, invertebrates, higher
plants and other living organisms. Based on this, the properties of the soil and its regimes largely
determine the characteristics of the soil cover as a habitat. Secondly, measures for the
environmental protection of soils are of particular interest and importance. When disposing of
wastewater on irrigated lands, issues of land reclamation and soil protection should be
considered in two aspects: environmental protection of the landscape as a habitat for human
habitation and environmental protection of soils as a habitat for biota [4, 5].

Results and discussion. Before formulating environmental requirements for the
parameters and modes of man-made loads during wastewater disposal on irrigated lands, it is
necessary to consider in detail the relationship between the creation of an agricultural landscape
and the corresponding transformation of nature.

Since the landscape components form an inseparable, stable, interconnected geosystem, it
is practically impossible to manage or change one of them from the point of view of creating an
environmentally safe and waste-free technology. This implies the need to carry out landscape
protection measures aimed at protecting the natural environment as a whole, at protecting the
landscape.

Any natural system can function effectively only within certain spatial and temporal
limits. The disposal of wastewater on irrigated lands without due consideration of the laws of
ecology and nature management can lead to energy overload, as well as deterioration of the
physical and biochemical characteristics of soils.

To determine environmentally acceptable standards for wastewater disposal on irrigated
lands, the principle of energy balance of moisture, heat and nutrients can be used, which allows
maintaining an environmentally favorable energy regime in the soil [6].

The ratio of the radiation balance (R) to the heat costs for evaporation (L=590 cal.) of
precipitation (Os) can be used to determine the environmentally acceptable rate of man-made
loads (Op), during the disposal of wastewater on irrigated lands:

R
0 =—-0, (1)
RL )

WhereR is thehydrothermal coefficient.

To determine the variability of the heat and energy resource of irrigated lands, it is
possible to use the sum of air temperatures accumulated during the growing season by
agricultural crops or the biologically active period of the year, and on its basis determine
photosynthetic active radiation (PhAR) for the year according to the following dependence (V.V.
Shabanov, 1988):

R = 13.93 + 0.0079 X, t°C 2

Where X t°C isthe integral sum of air temperatures for the growing season of agricultural
crops or the biologically active period in that year.

The one-time soil-ecological norm of technogenic loads on irrigated lands (m ) during
wastewater disposal is determined taking into account the water-physical properties of the soil,
the capacity of the moistened soil layer (H) and water density (dj_,) according to the formula:

T =100 -H-d,(8,, — Wog)/dy 0 (3

Where By, is the lowest moisture capacity, % of the mass of absolutely dry soil; d, is the
soil density, g/cm?; W,y IS the soil moisture corresponding to the optimal humidity range [7].



The amount of irrigation for the biologically active period of the year is defined as the
ratio of the ecologically permissible norm of man-made loads (Or) to the one-time soil-
ecological norm of man-made loads (m), that is, n = Or/m.

The duration of the irrigation period is determined taking into account the thermal regime
of the decade of the growing season:

(4)

Where Rjistheaverage daily radiation balance for the growing season, kcal/cm?;
t.pistheaverage daily air temperature during the growing season; t;- average daily air temperature

of the i-th decade.

Thus, a certain regime is created on irrigated lands, the so-called hydrothermal regime of
irrigated lands, which is based on the principle of energy balance of heat and moisture, which
differs from the irrigation regime of agricultural crops, according to the object of reclamation
and according to the principle of the purpose of the irrigation regime.

In relation to the zones of heat and moisture supply of the Kyzylorda region, the
calculation of the environmentally safe norm of man—made irrigation loads during irrigation with
wastewater according to the hydrothermal indicator, the results of which are shown in Table 1

[8-12].

Table 1 — Environmentally safe rate of technogenic loads during irrigation with sewage in
the conditions of Kyzylorda

. Months Irrigationper
Indicators 04 | 05 | 06 | 07 | 08 | 09 iod
Natural andenergyresources
t,°C 16.3 22.7 28.4 29.9 27.5 20.3 24.1
Xtw,"C 489 704 852 927 852 609 4433
K=Etw/Zt 0.11 0.16 0.19 0.21 0.19 0.14 1.00
RM:KtRz’ 5.40 7.80 9.30 10.3 9.30 6.80 48.9
kcal/cm
Environmentallysafeirrigationstandards

E, m’/ha 913 1328 1577 1743 1577 1162 8300
Oc, m*/ha 200 198 80 40 37 45 600
AW, m*/ha 400 - - - - - 400
0,, m’/ha 313 1130 1497 1703 1577 1117 7337
tep/ti 1.48 1.06 0.84 0.80 0.88 1.19 -
T, day 22 16 13 12 13 18
n 1 1 2 2 1 1 8
g=m/86.4-T s 0.12 0.42 0.58 0.64 | 059 | 043 -
Wpg ., thousand m3 535.3 535.3 535.3 A78.7 | 478.7 | 478.7 3069.0
Fc. ha 1710.0 474.0 358.0 281.0 | 303.6 | 428.6 592,5

As a criterion level of the radiation dryness index (R) for the period of air temperatures
above 10°C for average long-term conditions, a value of 1.0 is assumed.
Thus, as can be seen from Table 1, the maximum possible area of irrigated land with the
use of wastewater in Kyzylorda is 1710.0 ha, and the minimum is 281.0 ha. Then, the total area
of permanently irrigated lands, according to the condition of designing irrigation systems for the
use of wastewater, is 562.0 hectares.
With environmentally safe and waste-free disposal of wastewater, the hydrothermal
irrigation regime, taking into account natural regimes, performs certain functions on irrigated
fields, which are the object of management of the main factors of the soil-forming process during




the active biological period of the year. In this regard, regardless of the biological characteristics
of agricultural crops, a single irrigation regime is observed in crop rotation fields, aimed at
maximum utilization of wastewater. Against the background of these irrigation regimes, the
cultivation of forage crops is carried out with full compliance with the basic principles of crop
alternation and crop rotation. At the same time, the choice of the type of forage crops cultivated
in irrigation fields is carried out taking into account their biological characteristics: the sum of
active air temperatures (Xt°C), photosynthetically active radiation (R) and the duration of the
growing season (To) [13].

The theoretical justification of the x norms of irrigation of agricultural crops can be
carried out on the basis of the law of conservation of energy, since consideration of the process
of moisture exchange in the "soil - plant - surface layer of air" system is impossible without
connection with the processes of heat exchange. The heat transfer process based on the law of
conservation of energy is characterized by a balance of transition and energy consumption:

R=LE+B+S (5)

Where LEistheheat costs for total evaporation; Ristheradiation balance; Listhelatent heat
of vaporization —590 kal; Sistheheat exchange between the surface of the soil and the
atmosphere; Bistheheat exchange between the soil layer and the underlying layers of the soil-
forming rock; E — total evaporation.

In the works of a number of meteorologists, it is accepted that under irrigation conditions
the values of B and S are close to zero. In this case, the formula for determining the radiation
balance will take the form:

R=1LE (6)

or
E =RJL

In a simplified form, the water balance equation for the aeration zone has the following
form:
W,=0,+0,-E—-Ctq+W, (7)

where0_istheprecipitation; O,istheirrigation rate; Cistheresulting surface runoff,
+gisthe amount of water exchange between soil and groundwater; W, uW,isthefinal and initial
moisture reserves of the soil of the aeration zone.

With a low groundwater level (below 3-4 m) and no closure of the capillary border with
the root zone (+ q = 0), provided that the periodic supply of irrigation water to the field does not
exceed the water—holding capacity of the root layer of soils, and the intensity of water supply
does not exceed the intensity of its infiltration into the depth of the soil, the equation of the water
balance of the root the soil layer will take the form [14, 15]:

W,=0,+0,-E+W, (8)
The value in the equation can be expressed using the balance equation, in which, taking
into account the relatively long period of drawing up the balance, it is possible to put due to the
smallness of AW =W, — W, = 0, so
E=0.+0, 9)
Taking into account the above equation for determining the value of the total evaporation

E, we get:
0.+ 0, =R/L (10)



As is known, the ratio of the radiation balance to the heat costs for evaporation of
precipitation is a hydrothermal coefficient (radiation dryness index):

R =R/LO, (12)

that is, one of the most suitable criteria for assessing soil-reclamation conditions and the
needs of the soil-forming process in water reclamation for modern practice of land reclamation

design. At the same time, the hydrothermal coefficient (R) based on the equation should be
considered not so much as a natural characteristic of the terrain, but as an adjustable value:

R =R/L(O, +0,) (12)

As can be seen from the equations, Rcharacterizes the balance of energy and matter and
determines the intensity of the geological and biological cycles of water and chemicals on earth,
and therefore can be used to justify soil and environmentally acceptable water consumption
standards of agricultural land. Having solved the last equation with respect to O,, we find the
dependence for soil-ecological irrigation of agricultural land:

R (13)

0, ==—-0,
RL ’

el

The value of the hydrothermal coefficient (R), which characterizes the optimal ratio of
heat and moisture on irrigated lands, is determined taking into account the orientation of the soil-
forming process based on the law of evolution.

Conclusions. The calculation of the elements of heat, water balances and other moisture
indicators for some years makes it possible to obtain a variational series of these values. If the
general law of probability distribution for each indicator of heat and water balance is known, that
particular distributions for any particular series can be constructed according to empirical
distribution parameters.

The proposed methodology for substantiating the environmental standards of man-made
loads with environmentally safe and waste-free disposal of wastewater, based on the principle of
energy balance of heat and moisture, can be used to create local natural and man-made
complexes for wastewater disposal.
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ATBIH/BI JIAC CYJIAPABI CYAPMAJIbBI ’KEPJIEPJE KOJEI'E 7 KAPATY KE3IHIAE
TEXHOTI'EHAIK KXYKTEMEJIEPAIH 9KOJOI'UAJIBIK TUIM/AI MOJIIIEPJIEPI

Ileren6aeB A.T., TeXHUKA FRUIBIMAAPBIHBIH KAHIUAATHI
OTtap6aeB b.C., aybU1 mapyaibUIbIFbl FEUTBIMAAPBIHBIH KaHIUAThI
IlerendaeBa P.K., TexHuka >xoHe TEXHOIOTHSI MarHCTP1
Al0eKKBI3bI A., aybUI MIapyanIbUIBIFl FEUTBIMAAPBIHBIH MarucTpi
Typcbiakoxka H.O., TeXHUKA XKOHE TEXHOJIOTUS MATUCTPi

Kopxoim Ama amwvinoagel Kvizviiopoa yrusepcumemi, Koisviniopoa k., Kazaxkcman

AnHoTtamus. TaOuraTThl mNaljanaHy KeH MarblHaJa TaOUFM JKOHE TaOMFU-TEXHOTCHIIIK
JKYHENepIiH TaOUFU-PEeCyPCTHIK JICYETIH Malanany IbIH SPTYPJIi HbICAHIAPBIHBIH KUBIHTBIFBI XKOHE OHBI
cakray Imiapanapbl peTiHIe KapacThlpbutansl. OHBIH MaHBI3IBl Kypamaac 0eriri — TaOuFu KyHelnepaiH
SKOJIOTHSIIBIK TETIe-TeHIITIH caKTay, KoOeHTy JKoHe YTHIMABI e3repty. Jlon ochl mo3unusiapiaad cCyMeH
KaOIBIKTAY XoHE Cy Oypy ToKipuOeciHae KEHIHEH KOJIJaHBUIATHIH aFbIH/IBI JIAC CYJIAp/Ibl KOJIETE KapaTy
Ke3iH/Je cyapMaibl >Kepliepleri TeXHOTEHMIK XYKTeMENepAiH HKOJIOTHSUIBIK KOJAMIIBI HOpMalapblH
aHBIKTAy KOKeT OOJIBIT KOPIHET].

OHIIIpICTIK KOHE KOMMYHAJBIK-TYPMBICTBIK OOBEKTUICP/IH aFbIHIbl CyJapblH Cyapy Ke3iHJe
naianaHy SKOJIOTHUSIIBIK XKOHE SKOHOMMKAJIBIK TYPFBIJIAH MaHbBI3/Ibl. DKOJIOTHIBIK TYPFbIIAH aJIFaH/a,
aypUIIIAPYAIIbUTBIK JTAKBUIIAPBIH Cyapy Ke3iHIe aFbIHIbI Jlac Cylapibsl MaijanaHy, OJapabl cyapy
aJIKanTapbhlHIa KAJIJABIKCHI3 JKOHE KayilCi3 JKOI0 TEXHOJIOTHSIAphl OOJFaH JKOHE jKacalFaH Ke3Je
TaOWUFATTHl YTHIMIBI TMalJaTaHyABIH HETi31 0oyla amambl, OUTKeHI Oy JaHAmadTTapablH AKOJIOTHSITBIK
TYPaKTBUIBIFBIH KAMTAMAChI3 €Tejli, OYJ1 63 Ke3eTiHje TaOuFu pecypcTapibl lacTanOai xoHe T030ail y3aK
VaKkpIT MaiiianaHyra MYMKIHZIK Oepeni. OKOHOMHUKANBIK TYPFBIIAH aJfaHja, OHMIPICTIK KoHE
KOMMYHaJIIBIK-TYPMBICTBIK OOBEKTIIEPAIH CapKbIHABI CYJIaphIH MaiiajgaHa OTBIPHIN, OHIMILIII TOMEH
JKepIiepJe arpoJIaHAIITTapAbl KYPy *OJBIMEH, erep TaOuFM Kyhere KenTipuireH 3ajan maimagan a3
OouFaH afiaiia, aybul MIapyalblUIbIFbl HIMICPiHIH Oenrini Oip kKejneMiH eHAIpydi KaMTaMachl3 eTyre
0Ooabl.

Byn »xarmaiina TOmbIpaK arbIHIBI Jac CyJapibl K9Jere skapaTy OOBEKTICI OOJbIN TaObLIaIbl,
arpo3KOJIOTHSIIBIK JKOHE SKOHOMUKAJIBIK MaFbIHAZa TAOUFAT 3aHIAPBIH €CKepPEe OTHIPHIIN, OJIAPAbI KOAeTe
»KapaTyJblH TaMallla TeXHOJOTHSICHIH KYPaThlH TOMBIPAK TY3UIy HPOIECIH OHTaWIaHIBIPYIbIH OipKaTap
9KOJIOTHSUIBIK THIMJII 9[IICTEPIH aHBIKTAy KaKETTUIITH Tajarm eTe/Ii.

Tipek ce3mep: arbIHABI JIAC CYNap, CYABI OYpy, Cy pecypcTapsl, cyapy ajlaHbl, KOJIETe JKapary.
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IKOJIOI'MYECKHU ITPUEMJUIEMBIE HOPMbI TEXHOTI'EHHBIX HAI'PY30K HA
OPOINAEMBIX 3EMJISIX ITPHU YTUJIM3AIIUU CTOYHbBIX BO/I

Ileren6aeB A.T., KaHANIAT TEXHIYECKUX HAYK
Ortapb6aeB b.C., kannuaat celbCKOX03IMCTBEHHBIX HAYK
Illeren6aesa P.K., Maructp TeXHUKH U TEXHOJIOTUU
Al0eKKBI3bI A., MaTHCTpP CEIHCKOXO3SIHCTBEHHBIX HAYK
Typebinkoxka H.O., MarucTp TeXHUKU U TEXHOJIOTUHU

Koizvinopounckuil ynusepcumem umenu Koprxoim Ama, e.Keizvinopoa, Kazaxcman

Annotauus. [Ipupogononp3oBaHHe paccCMAaTPUBAIOT KaK COBOKYMHOCTh Pa3IMUHBIX (QopM
3KCIUTyaTallMy MMOTEHLMANa MIPUPOJHBIX U TEXHOTEHHBIX CUCTEM M Mep MO €ro coxpaHeHuto. OHUM U3
BO)XHBIX COCTABIIOIIMX SIBISICTCA COXPAaHEHHE, BOCIPOM3BOJACTBO M DALHMOHAIBHOE W3MEHEHUE
9KOJIOTHYECKOTO 0OajaHca NPUPONHBIX cucTeM. C 3THX MO3WIMH TPEACTABISIETCS HEOOXOIUMBIM
ONpeACTUTh 3KOJIOTMUECKH MpHeMIIeMble HOPMbI TEXHOT€HHBIX HArpy30K Ha OpOIIAEMBIX 3eMIIX NpPHU
YTWIN3ALUI CTOYHBIX BOJ, IIMPOKO MPUMEHSIOIINXCS Ha MPAKTHUKE BOJAOCHAOKEHNS M BOJAOOTBEICHHS.

Hcnonb30BaHue CTOYHBIX BOJ NPOMBIIUICHHBIX M KOMMYHAJIBHO-OBITOBBIX OOBEKTOB MpHU
OpOILIEHUHU 3eMeSb MMEeT NMPUHIMIINAIBHOE 3Hau€HHEe KaK C 3KOJOTMYECKHUX, TaK M SKOHOMUYECKHX
no3utuid. C 3KOJIOTMYECKHUX MO3ULUNA HCIOIb30BAHUE MPU OPOLICHUH CEbCKOXO3SMCTBEHHBIX KYJBTYD
CTOYHBIX BOJA IPU HAIMYMU U CO3AAHUU OE30TXONHBIX M OE30MACHBIX TEXHOJOTMH MX YTWIM3AaLUH Ha
MOJIIX OPOILIEHHUSI MOXET CIY’)KUTh OCHOBOM palMOHAJBHOIO MpHpOAoNoib3oBaHud. [Ipu 3Tom
o0ecreyrBaeTCsl IKOJIOTUYECKash YCTOMYMBOCTH JAHAMA(TOB, YTO JENAcT BO3MOXKHBIM JIUTEIBHYIO
IKCIUTyaTallMiO MPUPOAHBIX PEecypcoB 0e3 MX 3arps3HeHus u aerpaganuu. C 3KOHOMHUYECKUX MO3MLUH,
MyTeM CO3/aHUsl B MAaJONPOIYKTUBHBIX 3€MJISIX arpoiaHAmadToOB C HCHONBb30BAaHHEM CTOYHBIX BOJ
MPOMBIIUICHHBIX M KOMMYHAaJIbHO-OBITOBBIX ~ OOBEKTOB  MOXKHO  OOCCIECYHTH  IPOU3BOJICTBO
oTpeieIeHHOTO 00beMa CeThCKOXO3SHUCTBEHHON MPOMYKINA MPH YCIOBUH, €CIH YIIepO, HaHEeCEHHBIH
npupojiHoii cucteme (Y,,), Oyaer MeHsble, geM npuosutb (I1).

B 9Tux ycnoBusix OOBEKTOM YTHJIM3AallMM CTOYHBIX BOJ| SIBJISIETCS TOYBA, KOTOpas Tpelyer
HEOOXOMUMOCTH B ONpPEAETICHWH pAAa DKOJIOTW4ecKd 3(PQEeKTUBHBIX CHOCOOOB ONTUMH3ALUH
MoYBOOOPa30BaTEIBHOTO MPOLECCA, YTO CO3JAJI0 OBl B arpo3KOJIOTHYeCKOM U 3KOHOMUYECKOM CMBICIE,
COBEPUICHHYIO TEXHOJIOTHIO X YTHIIM3AIUU C YIETOM 3aKOHOB IIPUPO/IBL.

KuaroueBble cjioBa: CTOYHbIE BOJBI, BOJOOTBEACHHE, BOJHBIE PECYpPCHI, IOJIS OPOIIEHHUS,
YTUIM3aLuS.
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SKCILIYATAPYEMOM CTEJBI KOMILIEKCA «KA3AK EJII»

Hyry:xunos K.C., TOKTOp TEXHHYECKUX HaYK, Ipodeccop
kazmirr@mail.ru, https://orcid.org/0000-0002-0252-2115
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Kapazanounckuii mexuuueckuil ynueepcumem umernu Aovinkaca Cazunosa, e. Kapaeanoa, Kazaxcman

AnHoTtamusa. B nanHOW paboTe BBIMONHEHO HAYYHO-TEXHHYECKOE WCCIEAOBAHUE PAOOTHI
HECYIINX KOHCTPYKIMI dKCILTyaTHpyeMo# cTenbl kommiekca «Kaszak Exi» B r.Acrana.

VYcraHOBNEHBI MPUYHMHBI YPE3MEPHBIX KOJEOaHWH Tella COOPY)KEHHsT B  BEPTHKAJIbHBIX
IUIOCKOCTSIX €M0 OCHOBHBIX TOPHU30HTAIBHBIX MEPEMELICHHUAX. bBUTO BBIMOIHEHO KOMIUIEKCHOE HATypHOE
oOcieioBaHHE C LENBIO BBISBICHHUS CYIIECTBEHHBIX JE(QEKTOB W TOBPEKICHHH IMPH BO3BEACHUH U
MOHTaX€ COOpPYKEHHs, MOTYIIUX TOBJIMATh Ha JAMHAMUYECKYIO CONPOTUBISEMOCTh HECYIIUX
KOHCTPYKIUI CTBOJIA CTEIIBL.

Wucturytom  KasMUPP  (HaywyHo-mccnemoBaTeNnbCKHid,  OKCIEPTHBIA HW  MPOEKTHO-
u3bIcKaTenbekuil Kazaxcranckuit MHOronpo(iibHbI HHCTUTYT PEKOHCTPYKIIUHM B PAa3BUTHS) COBMECTHO
¢ HHUUIICK (Uentpansabiii opaeHa Tpymosoro Kpacroro 3mamenm HaywHo-mcciemoBaTenbCKud U
MIPOEKTHBIM MHCTUTYT CTPOUTENBHBIX METAIJIOKOHCTPYKIUM UM. MeIbHUKOBA IIPH YYaCTHH HHCTUTYTA
IATU (L{eHTpanbHBIi adporuApoIHHaAMUYECKUii MHCTUTYT uMenn tpodeccopa H. E. XKykosckoro) Ha
OCHOBE JKCHEPUMEHTAIBHBIX M3MEPEHUN aMIUIUTYJAHO-YaCTOTHBIX XapaKTepUCTHK (B TOM 4YHCIE
OCHOBHOTO TOHa COOCTBEHHBIX KOJIeOaHMIi) pa3paboTaHa cucTeMa JUHAMHUYECKUX racurenel KoneOaHui
(AI'K) nepBoro (0CHOBHOT0) ¥ BTOPOT0 (TIEpBOI'0 00EPTOHA) TOHOB COOCTBEHHBIX YaCTOT, C MMPOBEACHUEM
KOMITJIEKCa CTIeHAIbHBIX TEXHUUECKUX paboT Mo MpOEeKTHPOBaHHI0, ycTaHoBKe 1 Hamake JI'K.

Ilo pe3ympraTaM AMHAMHYECKOIO SKCIEpUMEHTa (HA OCHOBE MOHUTOPHHIA 33 COCTOSHHUEM
HECYIINX KOHCTPYKUWH crtenbl B mepuoy ¢ 2013 mo 2020 r.r.) ycTaHOBIIEHO, YTO B METAIUIMYECKUX
KOHCTPYKIMSIX MOHYMEHTA, B pe3yJbTaTe TMHAMHUECKUX 3HAKOTIEPEMEHHBIX IUKINYECKUX BO3ACHCTBUH,
HAKOIUICHUS] YCTAIOCTHBIX TOBPEXKICHHUA, CO CHIYKCHUEM HAIpsKEHHO-Ie(OPMHUPOBAHHOTO COCTOSTHUS
HECYIINX KOHCTPYKIIMH, HE TPOU3O0IILIO.

JIONOMHUTENBFHO pa3paboTaHbl PEKOMEHIAIMH B BHJE TEXHUYECKUX PEHICHUH MO YCTPaHEHHUIO
JIeQEeKTOB M TIOBPEXICHU, BBISIBICHHBIX B MPOLECCe HATYPHOTO 00CIIENOBaHHS MOHYMEHTa, KOTOPBIE
olecrieyniii HaJGKHYI0 U Oe30macHyl0 padOTy KOHCTPYKIMH COOPYKEHHS B YCIOBUSX AJIUTEIBHOM
9KCIUTyaTallUd C YYE€TOM pEealbHBIX T'PYHTOBBIX YCIOBHH M NapaMETPOB BCECE30HHOTO BETPOBOTO
BO37Ie¥cTBHA (TyIbCAIIUN BETPA).

KiroueBble cjioBa: 3qaHue, COOpPYXEHHE, MOHYMEHT, TEXHHUECKoe obOcienoBaHue, Ne(eKTsl,
9KCIIEPUMEHTBI, UCCIIE0BAHHE.

BBenenne. Monyment «Kazak Eni» — maMaTHUK KyJIbTYpbl U apXHUTEKTYPHl OTKPBIT B
2009 ronmy. CoopyxxeHue pacrnojoxkeHo Ha Iuiouiaau HesaBucumoctu B ropoje AcraHa.
KOHCTpYKTHBHO COOpY)KEHHUE SBISIETCS BBICOTHO-KOHCOJIBHOM KOJIOHHOW, YCTAaHOBJIEHHOH Ha
YETBIPEXYTOJIbHOM I[OKOJIbHOM (hyHJIaMEHTE U3 0eI0oro MpaMopa, Ha KaXkJ10il CTOpOHE KOTOPOro
uMmeroTes Oapenbedbl ¢ H300paKEHHSIMH OCHOBHBIX COOBITHI cTaHOBiIeHUs HesaBucumoit
Pecniy6omuku Kazaxcran (pucynok 1).

B mpomecce ero skcruyarauuu, B KoHue 2009 r., BO BpeMsi pe3KUX IepernajgoB
TeMneparypbl  3aUKCHpOBaHbl  3HAUWTENbHbIE  KOJ€OAaHUS B  BHJE  3HAYUTEIBHBIX
TOPU30HTAIBHBIX IEPEMEIIEHUN BEPXHEW YacTH CTENbl, YTO IPUBEIO K BBINAJACHHUIO YacTU
OOJIMIIOBOYHBIX MPAMOPHBIX IUIUT.
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Pucynoxk 1 — O6mmii Bug monymenta «Kazak Eji»

Martepuanbsl M MeTOAbI HMccaenoBaHusi. JUIs yCTaHOBJIEHMSI IPUYHMHBI TaKOTO
MOBEJICHUS HECYIIUX KOHCTPYKIUH COOpPYKEHHs ObUIM MPUTIIAMICHBI CHEIHAINCTHl HHCTUTYTA
KasMUPP  (HayuHo-uccienoBarenbCKMi,  SKCHEPTHBIH M NPOEKTHO-U3BICKATEIbCKUI
Kazaxcranckuit MHOTONPOQMIEHBIA WHCTUTYT PEKOHCTPYKIIMU M Pa3BHUTHS), KOTOPHIE MPOBEIH
Hay4yHOE HAaTypHOE HCCIIEIOBAaHHUE, & TAKXKE BBIOJHUIM KOMIIJIEKC MEPONPUATUH, CBSI3aHHBIX C
ompeneneHueM  (HaKTUYECKOTO HANPSHKEHHO Je(OPMHPOBAHHOTO  COCTOSHHUS  HECYIIMX
KOHCTpYKUUH MoHymeHTa «Kaszak Emi» ¢ ycraHoBleHHMEM NpHUYMH, BBI3BABIIMX MOSIBICHHE
HEIOMYCTUMBIX 0 BEJIMYMHE JTUHAMHUYECKUX MepEeMEIIeHUN BI0JIb OCHOBHOM OCH COOpPYKEHUSI.
HarypHoe wuccinenoBaHne HECYIIMX CTPOUTENBHBIX KOHCTPYKIMHM M DJIEMEHTOB KpPEIUICHUS
OOJIMIIOBKM MOHYMEHTA BhINONHsUI0CH B cooTBercTBUU ¢ CIT PK 1.04-101-2012 [1].

[To pe3ynbTatam ucciaeAOBaHUN COTJIACHO HOPMATUBHBIX JTOKYMEHTOB [2-12] BBISBIEHO
(akTHUeCKOe apXUTEKTYypPHO-TUIAHUPOBOYHOE U KOHCTPYKTUBHOE peIIeHHe 00BEKTa, MPH ITOM
YCTaHOBJIEHO CIIEYIOILIEE:

— HIDKHUW DJJIEMEHT MOHYMEHTA TPECTABIISIET COOOW CTYINCHUYATYIO IBYXYPOBHEBYIO
m1aTopMy U3 KpacCHOTO IPaHUTa BHICOTOM 2 MeTpa M IJIOLaAbo 10 1 rekTapa;

— BEpTHUKaJIbHAs KpyrJyias crena M3 0eloro MpaMopa BBICOTOW 55 M yCTaHOBIIEHA Ha
nocramMeHTe-kyoe ¢ jumHoi pebep — 11 M, Ha BEpTUKAIBHOM 3JIEMEHTE, KOTOPOT'O BBICEUEHBI
CUMBOJINYECKHE N300pakeHUs KOJIEC — CUMBOJI KOUE€BOI'O Hapoaa;

— OCHOBAHMEM CTEJbl U IOCTAMEHTA CIYXUT BOCBMHYIOJBHUK BBICOTOM — 3 MeTpa U
KpyIJiasl IIMTa BhICOTOM — 1,5 M 1 quamerpom — 22 M, MaTepuai JaHHOTO y4acTKa COOPYKEHUs
— OenbIii Mpamop;

— BEpXHsS 4YacTh CTeNbl, Ha ypoBHe 85,0 M, omosicaHa Ka3axCKOW OpHAMEHTaJIbHOM
CUMBOJINKOH, B IEHTPE C UETBIpEX CTOPOH PACIOJIOKEHBl PUCYHKH IIHUTOB-KaIKaH.
3aBeplIaoIUM 3JIEMEHTOM BEpPTHUKAJIbHOW KOMIO3MIMM SBISETCS CKynbnTypa CambIpyk —
ckazounas nrurna «Kyc» BeicoToit 3,3 M, Boccearomias Ha mape JuaMeTpom 2,5 M.

BusyanbpHblli OCMOTp HECYILETO CTBOJIA CTEJBI MIOKA3aJl, YTO OH KOHCTPYKTUBHO PEILLIEH B
BUJIE METAJNIMYECKUX MPOCTPAHCTBEHHBIX 0JI0KOB. VccnenoBanue y3j10B U COMPSDKEHUN CTBOJIA
[0Ka3aJio, YTO yKa3aHHBIE OJIOKU JKECTKO CBS3aHBI MEXIy cO00, a OCHOBaHHE CTBOJA KECTKO
3amemieHo B ¢yHnamente. CTBoJI THOKHI, Tak KaK OTHOIIEHHE €ro BBICOTHI K AHAMETPY
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H
COCTaBJIAET D >20. Takum o00Opa3oM, CTBOJ COOPY)KEHHS OTHOCHTCS K THUILy MauThl WU

AQHTEHHBI, YCTOMYUBOCTH KOTOPHIX OOBIYHO 00ECIIEUNBACTCS CUCTEMOM 3aaHKEPEHHBIX MOAKOCOB.
[lo pesynmpraTam mnpenBapUTENBHOTO OOCIIEIOBAaHUS YCTAHOBIEHO, YTO KOHCTPYKTUBHOE U
00bEMHO-IIJIAHUPOBOYHOE PEIICHHE COOPYKEHHsI COOTBETCTBYET pabouemy mpoekty [13-14].

PesyabTaTsl. B CBA3M ¢ HanM4MeM 3HaYUTEIbHOM MAacChl B BEPXHEUW 4aCTH CTBOJIA LIEHTP
TSKECTH COOPYKEHHsI CMECTHJICS BBIIIE CEpEIUHBI CTBOJA, YTO CHU)KAET 3HAYCHHE Iepuoja
(4acToThI) COOCTBEHHBIX KOJIEOaHUH CTBOJIA.

Tak kak BeTep MMEET MyJIbCALIMOHHYIO COCTABIISIONIYIO, KOTOpask MOXKET BBI3BATh JIaXKe
IOpY MajJOM BETPOBOM IOTOKE PE30HAHC, TO IMPOU3OIUIO COBMAJCHHE CIIEKTpa COOCTBEHHBIX
Kojie0aHuM CTBOJMA C IYJIbCALIMOHHOW COCTaBJISIOLIEH, C OJHOW CTOPOHBI, JAEHCTBYIOLIEH IO
HAIPABJICHUIO «PO3bD» BETPOB.

C npyroi#t CTOPOHBI, B 3TOT MEepUOJ HAOIIOIAINCh Pe3KHe Mepenaabl TeMIepaTypbl, 4To
CIOCOOCTBOBAJIO HETIPEIBUCHHOMY YBEIHUEHHIO (HIIBTPAIlMM TPYHTOBBIX BOJ Ha TUIOIIAIKE
BO3BEJICHUSI MOHYMEHTA CO CJIOKHBIMM MH)KEHEPHO-T€OJIOIMYECKHUMH YCIOBHUSAMHU, YTO CO3JAJI0
JIOTIOJTHUTEIIFHOE BOJIOHACKHIIIIEHHE HACHITHOTO TPYHTa NMPH OOpaTHOW 3achilike (QyHIaMEHTa,
IpUBEAIIEE K €ro IpoMep3aHuio. Bceienctsue 3TOro  BO3ZHUKIO — JOINOJHUTEIBHOE
HEpaBHOMEpPHOE OOKOBOE JaBJICHHME Ha CTEHKM BEpXHEH YacTh (yHIAaMEHTa, BbI3BaBIIEE
HaualbHble IepeMelleHus MOHyMeHTa. JlaHHoe OOKOBOEe  JaBJIeHHE  yCYryOWJIoCh
NepeMEICHUSIMHA, BBI3BAHHBIMH HEPAaBHOMEPHBIMH JleopMalusIMi B TIEPHOJ «IIPUPAOOTKI
COOpY’KEHUS U CTaOMIIM3alUuuU OCalki (PyHaMEHTa, B IIPOLECCE KCILTyaTal[|H.

Pucynok 2 — O0uuii BUI yCTAHOBJIEHHBIX KOHCTPYKIHUI AHHAMUYECKOI0 racuTe/Is1 KoJe0aHui

(AT'K)

[TonTBepkeHMEM NPaBUIBHOCTH BBIBOJOB cHenuaiucToB uHctutyra KazMUPP,
TOBOPUT TOT (HaKT, YTO HayalbHbIE TNepeMelleHus] (UKCUPOBAIUCh B MOMEHT CMEHBI
TEMIEPATYpPHOTO pPEXKMMa BO3IYIIHOM cpeabl, TaK Kak B 3TOT MOMEHT HEpPaBHOMEPHOCTh
JOTIOTHUTEIFHOTO OOKOBOTO JaBJICHUs HAauOOoJee CyleCTBEHHA.

B cBsf3u co 3HauuTENbHBIMH KOJEOAHWSAMHM MOHYMEHTa TMOJ| JEHCTBHEM BeTpa,
CIEYIOIIUMHU U3 MOJABEPKEHHOCTH COOPYKEHHSI aBTOKOJICOAHUSM THIIA «BETPOBOM PE30HAHCY, a
TaKKe JUIsl IPeIOTBPAILEHUsI BO3MOKHOCTH BO3HUKHOBEHHS aBTOKOJIE0AHUIM U COMYTCTBYIOIIMX
UM pE30HAHCHBIX SBJICHHM, HEraTMBHO CKa3bIBAIOUIUXCS HA MPOYHOCTU M JOJTOBEYHOCTH
KOHCTpyKIui, nHCTUTYTOM KazsMUPP ms pemenus npobieMbl B Buae KojieOaHUs B BepxXHEH
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YacTH CTENbl OBUIM JaHBI PEKOMEHJIAIMU M0 YCTAaHOBKE TUHAMHYECKHUX TacHTeNel KojeOaHuit
(pucyHoK 2).

Ha ocHoBe naHHBIX pekoMeHAauMi B oOTAene BbICOTHBIX coopyxenuit THUHUIICK
(LlenTtpanbubiii  opmena TpymoBoro KpacHoro 3HamMeHHW HaydHO-HCCIEAOBATECIBCKUNA U
NPOCKTHBI MHCTUTYT CTPOUTENIbHBIX METAVIOKOHCTPYKIUH WM. MeENbHUKOBA) MPH Y4aCTHU
uHcrturyra HHAT'U (LlenTpasibHBIA a’pOruapoAMHAMUYECKU WHCTUTYT) UMEHH mpodeccopa
H.E. KykoBckoro Obu1 pa3paboTaH TMPOCKT OCHANIEHUS MOHYMEHTa JWHAMHYECKUMHU
racutensimu konebanuit (I'K).

B 2012 rony noapsguukoM TOO «AnMatel ceicMO 3allliTa», B COOTBETCTBUH C HAIIUMHU
PEKOMEHIallMsIMU, BHYTPHU MOHYMEHTa OBUIM YCTAHOBJIEHBI YEThIpE AMHAMHUYECKHUX TacUTels
konebanuii ([AI'K). Ha otm. +69,60 u orm.+63,60 pasmemenst [AI'’K mepBoro Tona THma
«MEPEBEPHYTHIM MAATHUK» Maccoi mo 5,5 ToHH, a Ha 0oTM.+57,00 u otM.+53,00 — JII'K BTOpOTO
TOHA TUMa «pU3UYECKHil MasTHUK». B gexabpe TOro e rojma Mmpu y4acTUU MPEICTaBUTEICH
aBropckoro Hamgzopa (OOO «lIpusmonT-Mertamn») ObUIH TPOBEACHBI MPUEMO-CAATOYHBIC
UCIBITAHUs, 10 UTOTAM KOTOPBIX CHCTEMa racuTeliel ObLIa MPUHSATA B OKCILTyaTalUIO.

Tabmmma 1 — DKcnepUMeHTAIBHO HM3MepeHHble YacTOThl KoJe0aHWil MOHYMeEHTa 1o
1epBOMY TOHY IIPU BO3/eiicTBHU BeTpa

Ne H3mepenus IlepBasi cobcTBeHHas yacTora Kojueoanui, 11
B Hampasnenue Ne 1 Hampasnenue Ne 7

1 0,303 0,305

2 0,308 0,310

4 0,302 0,302

19/20 0,301 0,300

21 0,305 0,305

22 0,310 0,305

28 0,303 0,304

32 0,304 0,305
CpenHee 3HaUeHHE 0,304 0,304

Astopckum HagzopoMm, OOO «IIpusmonT-Metamm» st oOcinegoBaHUsl, HACTPOUKH,
omnpeneneHus 3 PPeKTUBHOCTH JUHAMUYECKUX TacuTelel KoineOaHUi BBIMOJIHEHBI H3MEPEHUs 110
OTpezieNieHNI0 COOCTBEHHBIX 4acTOT KosiebaHuil. CornacHo TexHudeckoMmy otdery [15] mpu
NPOBEIEHUH U3MEPEHUH OblIa HCII0JIb30BaHa CieayolIas clielaibHas anmnaparypa:

— eMKOCTHbIE TaTuuKH yckopenus Zetlab BC 201;

— BBICOKOUYBCTBHUTEJIbHbBIE TPEXKOMIIOHEHTHBIE ceiicMoniaTunku Zetlab BC 1313;

— criekTpoaHamzarop Zetlab ZET 017-U2;

— ceficmocTannus Zetlab ZET 048.

B xonme pa®oT BBIMONHEHB H3MEPEHUS YacTOT KoJeOaHWH COOpYKEHMs, a TakKke
OpoBeIEH KOMIUIEKC pabdOT Ha JWHAMHYECKHMX TacHUTeNsiX KojiebaHUil mepBOro TOHA,
BKJTFOYAIOIINN

— MPOBEPKY UX TEXHUYECKOTO COCTOSTHHS U PEBU3MIO KapAaHHBIX IIAPHUPOB;

— TMPOBEPKY COCTOSHHUA JAEeMI(PEpoB U MHUHHUMM3AIHUIO MX COOCTBEHHOTO BHYTPEHHEIO
COINPOTHBIICHUS;

— U3MEpEeHHe COOCTBEHHBIX YAaCTOT M JEKPEMEHTOB KosiebaHuil nemmdepoB. PezynbraTel
JTAHHBIX U3MEPEHUH MpUBeIeHbI B TabuIe 1.

ITo cpaBHenuto c¢ pesynprarammu uzmepenuit 2013 u 2015 roma (£=0.30...0.31 T'm)
4acToTa IEPBOTr0 TOHA HE U3MEHWIACh, YTO SIBJISIETCS KOCBEHHBIM CBHUJIETENBCTBOM OTCYTCTBUS
HAKOIUICHUS YCTaJOCTHBIX MOBPEXJIECHUN B HECYIIMX KOHCTPYKIMSIX MOHyMeHTa. B mporuecce
JIeTaJbHOT0 MCCIIeIOBAaHUS TaKXKe OBbLIM BBISBJICHBI CIEAYIOIUE 1e()EKThI U MOBPEKICHHS Y3JI0B
COTPSDKEHHI O0IUITOBKU (PUCYHOK 3):
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PucyHnok 3 — O0mme BaAbLI MHOTOYHCJICHHBIX Je()eKTOB MOHTAKA Y3J10B CONPSKEHUI 00/ IMI0OBKH

a) — 6 OMOEeNbHbIX Mecmax OO0Nmvl, COeOUHAIWUE HANPABIAIOWUe C Y2OIKAMU He3amsaHymovl, 0) —
HEnpoeKmHoe Omcymemaeue Ooumos, 8) — YCmaHo8Ka ankepos u 60amoe noo HeOONYCIMUMbIM YeIoM, &) —
CKOJl MPAMOPHOU NAUMbL HA YYACMKe KpPenieHus aHuKepos, 0) — UCHONb308AHUE HECUCEMHBIX
KOHCMPYKMUBHBIX DNEMEHMO8 U HEeNpOeKmHbIX PeuleHull npu MOHMAdCe HeCywei cucmemvl; e) —
HeOOnyCImUMBLIL 3a30p MeHCOy PEUEemKOoll U KOCBIHKOU HeCyue20 KapKaca

— HampaBJSIONIAE KpeTuieHus: ankepoB Body-ankep Tima BA BBICTaBICHBI B XaOTHYHOM
nopsijike, 63 cTporo codI0ACHNs YCTAHOBOYHBIX (MOHTaKHBIX) pa3MepoB;

— 3aKpeIUICHNE HAIIPABIISIONIMX BBHITIOTHEHO 0€3 KOHTPraeK WM MPYKUHHBIX [1ai0;

— a3l B YTOJIKax JJIsl KpEIUICHUS HANpaBIISIONIMX BBITOJHEHBl YIIUPCHHBIMH, B
pe3yabTare 4ero He o0ecreuynBaeTcs INIOTHOE MPHJIETaHue a0kl K TIEpy YroJka;

— HUCIOJIb30BaHNE HECUCTEMHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB U HEHMPOEKTHBIX PEIIeHUI
IpY MOHTa)K€ HECYIIeW CHCTEMbI (JOMOJHUTENbHBIX KPOHIITEHHOB, COEIMHEHUI Ha CBapke B
BUJIC TNPHUXBATKH, HEMPOEKTHOTO KOJMYECTBA OOJTOBHIX COCIMHEHWH, NMPUBAPKH AHKEPOB K
HaNpaBJISOLUM U T.I1.);

— MHOTOYHNCIICHHBIE JIe()eKThI MOHTa)Ka KOHCTPYKTHBHBIX 3JIEMEHTOB HECYIIIEH CHCTEMBI:
YCTaHOBKa aHKEPOB M OONTOB ITOJI HEJOIYCTUMBIM YIJIOM, MIai0 1moa OONTHI HEOCTAaTOYHOTO
JMaMeTpa; OTJeNIbHBIE OOITHI HE 3aTAHYTHI; KAYECTBO CBAPHBIX COCIMHEHHN B HECYIIEeH cucTeMe
OOJIMIIOBKY HU3KOE U HE COOTBETCTBYET TPEOOBAHHUAM HOPM M ITPOEKTHON TOKYMEHTAINH;

— 9JIEMEHT MPOCTPAHCTBEHHOM pPELIETKH B HECYIIEM Kapkace MOHYMEHTa IMPHBApeH K
KOCBIHKE Ha MPUXBATKax ¢ 00JIbIINM 3a30poM 70 10 MMm;

— TOJIIMTHA MPAaMOPHBIX IUTUT OOJHIIOBKH cocTaBisieT S0 MM 1 85 MM BMECTO IPOEKTHOMH
40 MMm;

— Ha MHOTOYHMCIIEHHBIX Yy4YacTKaxX OTCYTCTBYIOT TpeOyeMmble TOpHU30HTAIbHBIN U
BEPTHKAIBHBII MOHTAa)KHBIE 3a30pBI MYy MPaMOPHBIMHU ITUTAMH;

— cornacHo ctangapty komrnanun HALFEN DEHA «Amnkepa 11 HaTypaiabHOTO KaMmHS.
Texnuueckass uH(OpMAIUsI» aHKEPHBIA IIUI BCTABISIETCS B CKOJB3SIIYIO BTYJIKY — OJHAKO
(aKTHYEeCKN CKOJB3SMIasi BTYJIKa OTCYTCTBYET, LIHIT BCTaBJICH B BBHICBEPJICHHOE HEIOMYCTHMOE
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orBepctue 20 MM, 3alOJHEHHOE CHJIMKOHOM, BCJIEICTBHE HAJIMYUS MHOTOYHCICHHBIX
nedeKTOB MOHTaXa; CIEICTBUEM 3TOT0, 00pa30BaINCh MHOTOUMCIICHHbBIE CKOJIbI TPaHel MINT B
MeCTax KPEIUICHHUS] KOHCOJHU, BEPTHUKAIBHBIX OCTPOYTOJIbHBIX MPOPE3ei ¢ BHYTPEHHEH CTOPOHBI
Tt ¢ maroMm 30 MM ¥ TiIyOuMHO#M 710 15 MM, MPOU30LUIO HEMPOEKTHOE OCNabIeHUE CEYCHUS
MpaMOPHOM TIJIUTHI HAa YYaCTKE YCTAHOBKU IIIHIIA;

— HapylLIEeHUE TEXHOJOTUU ITOCTAaHOBKHU IIUIIA B OTBEPCTHE, 3aIIOJIHEHHOE CUIMKOHOM, B
pe3ylbTare 4ero, B OTBEPCTUSX OOpPa30BaJUCh IYCTOTHI, T.€. IIMI HE HMEET IUIOTHOIO
MpUJIeTaHus;

— IIOBCEMECTHBIE CKOJIbI M3-32 HENPABWIBHOW MOATOTOBKH TOPLOB MPAMOPHOW ILIUTHI
110/1 YCTAaHOBKY KOHCOJIH.

B pamkax Hay4yHO-TEXHMYECKOTO HCCIIEOBaHUA crienuanuctamMu uHctutyra KasMUPP
BBIIIOJIHEHBI TTOBEPOYHBIE PACUETHI CBAapHBIX IIBOB B MECTaxX IPUXBATOK B Y3JIaX COIPSIKEHUN
DJIEMEHTOB HECYIIEH CHCTeMbl OOJHMIIOBKH COOpPY)KEHHUH Ha (aKTUICCKUE HArpy3kd |
BO3JICHCTBUS TMOKa3zanu (pUCYHOK 4), KOTOpble BBISBWJIM, YTO UX HECYyIIas CHOCOOHOCTh U
YCTOHYHBOCTH, HE 00CCIICUCHBI.

NODAL SO0LUTION AN

STEP=1 ATG 13 2008
SUE -1 23:04:30
TIME=1
e [AVG)
RSYS=0
LM< =.0108
SMN =-19.
SM< =15.405

—-192.714 —11.243 -z .77z 5.6323 14.17
—15.479 =7 .00s 1.463 9.934 15.405

PucyHok 4 — PacueTHasi cxeMa CBAPHOTO IIIBA B COMPSIKEHNE JIEMEHTOB HeCylleil CHCTEMBI
00JIMIIOBKH

Jlis moBblieHusT OOIIEH HaAe)KHOCTH W YCTOMYMBOCTH KOHCTPYKIUH HHCTUTYTOM
KazMUWPP 6bumu mpopaboTaHbl peKOMEH/IAIHH, 3aKTI0YAONINECS B CIEAYIOIIEM:

— YCTPOMCTBO TEMIIEPATyPHBIX IIBOB MEKY HAMPABIAIOUIMMHU 3JIEMEHTAMH HECyUIei
CHCTEMBI OOJIUIIOBKHU CTEBI;

— YCTaHOBKA HEJOCTAIIINX CTSDKHBIX OONTOB B COMPSDKEHUSX KPOHIITEHHOB C
HaIPaBJISIOMUMH B HECYIIIEH CUCTEMEe OOJTUIIOBKH CTEIIBI;

— BBINIOJIHEHUE TOJHBIX CBApPHBIX IIBOB B MECTax NPHUXBATOK (MpU HEIOCTATOYHOM
MJIOMIA  CTHIKYEMBIX TTOBEPXHOCTEH WCIOJIB30BATh JIOMOJHHUTEIBHBIE SJEMEHTHI B BHJIE
KOPOTBIIIEH UK KOCBIHOK);

— yIajeHue Iuiaka, OpbI3T MeTallla Ha y9acTKax CBApPHBIX ITBOB;

— yIajgeHue HEMPOCKTHOM 3aJeNIKH C MOCJIEIYIONIeH TepMeTH3alield MBOB OOJUIIOBKH
CTeJbl MACTHKOH, 3aJIeJTKa MACTUKOW HE3aIMOJIHEHHBIX YYaCTKOB IIIBOB B OOJIMIIOBKE MMOCTAMEHTA
M KOJIOHHABI;
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— yOJaJleHue NpOAYKTOB KOPpPO3UHM, BOCCTAHOBIIEHHE IIOBPEXAECHHBIX  Y4acTKOB
AHTUKOPPO3MOHHOI'O MOKPBITHS U YCTPOMCTBO aHTUKOPPO3MOHHOM 3alMTHI BCEX HECHCTEMHBIX
HIIEMEHTOB HECYIIEH CUCTEMbI OOJIUIIOBKH COOPYKEHUS;

— MPOBEACHUE NEPUOANYECKOIO0 MOHUTOPHHTIA 3a TEXHUYECKUM COCTOSSHUEM MOHYMEHTA.
Taxkke OIHOM M3 OCHOBHBIX PEKOMEHJALMA 110 YBEIUYEHUIO HAJCKHOCTU KpEIICHUs
MpPaMOpPHBIX IUIMT SBJSUIACh YCTAaHOBKAa JOIOJIHUTEIbHBIX CTPAaxOBOYHBIX KpEIUIEHUH B
CJIEIYIOILEM ITOPSIKE:

— NpOOYPUTH A KaXIO0M MPaMOpPHOM IJIMTHI YeThIpe OTBepcTUsl TayOomHOH 30 MM,
quameTpom I 5,5 MM;

— OYMCTUTH OT IbUIH, )KUPa U OCKOJIKOB MpPamopa;

— MPUBApPUTh aHKEpA U3 THYTOTO MIBEJUIEPA K CYILIECTBYIOIIUM HAIPABIAIOIKM. BeicoTy
KaTeTa IIBa IPUHATH 4 MM;

— B BBICBEpJICHHOE OTBepCcTHE HaHecTH Kieil «Concresive 1420»;

— YCTaHOBHTb aHKEPHBIN OONT AuaMeTpoM & 5 MM.

JlaHHBIE pEKOMEHJAIMU OBbUTH COOJIIOJCHBI M BBIIIOJIHEHBI B IIOJIHOM OOBEME, YTO
HOBBICUJIO Ha/IEXHOCTb COOPYKEHUS (PUCYHOK 5).

Memnep
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PPICYHOK 4 — daKTHYECKH BHINIOJIHEHHOE CTPaxXOBOYHO€ YCHUJICHUE, BBINIOJIHCHHO€
COTJIACHO PEKOMEHAALIUAM

3ak/oyeHue W BbIBOABL. 1. B nmanHOW paboTe BBIMOIHEHO HAYYHO-TEXHUYECKOE
uccienoBaHre padOThl HECYIIMX KOHCTPYKIMH S3KCILUTyaTHUpyeMoil creibl kKomiuiekca «Kazak
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Eni» B r.Acrane. HeoOXoIuMOCTh TaKOro HCCIEIOBAaHMS BO3HMKIA B CBSI3U C TEeM, 4TO B
HAYaJbHBIM TEpPUOJ AKCIUTyaTalMu 3a(UKCUPOBAHBI  HEJAOMYCTUMbIE TOPU30HTAIbHbBIE
NIEPEMELICHUS] BEPXHEM YacTH BBICOTHOTO KOHCOJIBHOI'O COOPYKEHMsI, BBI3BABILHE HM3-3a €r0
Kosie0aHu, BbINaJeHHE OOIUIIOBOYHBIX MPAMOPHBIX IUIHT.

2. B mnepByro ouepeab HEOOXOIUMO OBLIO YCTaHOBHTH TPHYMHBI UYPE3MEPHOTO
«pacKayMBaHUS» Tella COOPYKEHHUS B  BEPTUKAIBHBIX IUIOCKOCTAX €r0  OCHOBHBIX
rOpU3OHTANBHBIX mnepeMenieHusx. C 3toil nenpto nHcTTyToOM KasMUPP 6biio BeIOTHEHO
KOMIUIEKCHOE HaTypHOE O0O0Cle[OBaHHE C LENbI0 BBISBICHUS CYIIECTBEHHBIX Ae(PEKTOB U
NOBPEXXJICHUA TPU BO3BEICHHMM W MOHT@XKE COOPYXKEHHS, MOTYIIUX IMOBIUATH Ha
JTUHAMHYECKYIO COTPOTHUBIIIEMOCTh HECYIIUX KOHCTPYKIIMI CTBOJIA CTEINbI.

3. Bo Bropywo ouepens, coBmectHo ¢ [ITHUUIICK wum. MenbHukoBa (mpu ydacTuu
uHctutyra [IAI'M) Ha OCHOBE SKCHEPUMEHTAIBHBIX H3MEPEHHH aMIUIMTYIHO-49aCTOTHBIX
XapaKTePUCTHUK (B TOM YHCJIE OCHOBHOTO TOHA COOCTBEHHBIX KOJIeOaHMIt) pa3paboTaHa cucTemMa
nuHaMuueckux racutened konebanmit (/II'K) mepBoro (ocHOBHOro) W BTOpOro (IepBOTO
00epToHa) TOHOB COOCTBEHHBIX 4YacToT. [Ipm 3TOM HpOBENEH KOMIUIEKC CIIELHUAIbHBIX
TEXHUUYECKUX PA0OT MO MPOEKTUPOBAHMIO, YCTAHOBKE M HalaJKe AMHAMUYECKUX TacUTesen
konebanuit (JJI'K).

B mpomecce naHHOrO AMHAMUYECKOTO OJKCIEpPUMEHTa (Ha OCHOBE MOHHTOPHMHIA 3a
COCTOSTHUEM HECYIIUX KOHCTPYKIUH CTElbl) YCTAHOBJIEHO, YTO B IPOLIECCE SKCIIyaTalluu B
nepuos ¢ 2013 mo 2020 r.r. OCHOBHAs 4acTOTa MEPBOr0 TOHA IMOYTH MU3MEHWIACh U HAXOAUTCS B
npeaenax (0,3000....0,304), yTo CBUACTENBCTBYET O TOM, YTO B METALUIMYECKUX KOHCTPYKIIUAX
MOHYMEHTa, B pe3yjibTaTe IUHAMHYECKHX 3HAKOIEPEMEHHBIX LHMKINYECKUX BO3JACUCTBUH,
HAKOIUIEHUS YCTAJIOCTHBIX IOBPEXJIECHUN, CO CHIKEHHUEM HalpsHKEHHO-1e(hOpMHUPOBAHHOIO
COCTOSTHUS HECYIIMX KOHCTPYKIIUi, HE TPOU3OIILIO.

4. Cnemmanucramu wuHcTHTyTa KasMUPP paspaboransl pekOMEHIanmMM B BHIE
TEXHUUYECKUX PEHICHUN MO yCTpaHEHHIO 1e(heKTOB U MOBPEXKICHUH, BHISIBICHHBIX B Pe3yibTare
HaTypHOro oOOCJeIOBaHUS U TIOBEPOUYHBIX pacyeToB MOHYMEHTa, KOTOpble oOOecredunsin
HaJIeKHYI0 U Oe3omacHyl0 paboTy KOHCTPYKLHH COOPY)KEHHS B YCIOBUSAX JUIUTEIBHOMN
AKCIUTyaTallMH C YYETOM pealbHbIX TPYHTOBBIX YCIOBUN U MapaMeTPOB BCECE30HHOTO BETPOBOTO
BO3CUCTBUA (ITyJIbCALIUU BETPA).

5. B pesynpraTe pa3paOOTaHHBIX TEXHUYECKHX MEPOIPHUATHI (C Yy4EeTOM YCTaHOBKH
JAI'K) daxTuueckne nTuHAMUYECKHE TMEPEMEICHUsS BEPXHEW 4YacTH MOHYMEHTa 3HAUUTENbHO
CHU3UJINCH, CIEJICTBUEM YEro SIBUIOCh MCKIIIOUEHHE SKCIUTyaTallMOHHOTO OTphIBA MPaMOPHBIX
TUTUT OOJMIIOBKH CTEINbI (B TOM YHCIIE U3-32 YCUJICHHS KOHCTPYKUUN MX KPETJICHHUS K HEeCYIIUM
METAJTIMYECKUM KOHCTPYKIIMSM KapKaca COOpPYKEHUs).
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«Prizmont-Metall» — M., 2016. — 48 p. [in Russian]
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«KA3AK EJI» KEINEHIHIH ITAUJTAJTAHBLIATBIH CTEJACBIHBIH INAMAJIAH
ThIC TEPBEJIICTEPIH COHAIPYAIH BIP TOCLJII TYPAJIbBI

Hyry:xunos XK.C., TexHHKa FUIBIMIAPBIHBIH JOKTOPEI, Tpodeccop
Toxkanos /I.T., TeXHUKA FBUIBIMIAPBIHBIH KaHAUAATHI
Paxumos A.M., PhD
Hypaxirit A.A., MarucTpanr

oobinkac Cazvinos amvinoaswl Kapazanovl mexnuxanvlx yrusepcumemi, Kapazanowi K., Kazaxkcman

AnHoramus. by xympicta Actana KamackiHmarel «Kazak Eimi» KemeHiHIH MaimaaaHbIIATBIH
CTENAChIHBIH TIPEeK KOHCTPYKIMSJIAPBIHBIH JKYMBICHIHA FBUIBIMU-TEXHUKANBIK 3€pTTEY IKYPTri3iimi.
KypbiiblM [€HECIHIH HETi3ri KeJICHEH KO3FalbICTAPBIHBIH TiK >Ka3bIKTHIKTAPBIHAAFBl IIaMaJaH ThIC
TepOemicTepiHig cedenrtepi aHBIKTaNABl. CTeNla OKIMAaHBIHBIH TIPEK KOHCTPYKIUSIIAPBIHBIH THHAMHKAIBIK
KeJlepriciHe acep €Tyl MYMKiH KYPBUIBICTBI cally KOHE MOHTaXIay Ke3iHJe eneyli akaynap MeH
3aKbIMJIAp/Ibl aHBIKTAy MaKCAThIH/IA KEIICH/II 3aTTall TeKCEePY KYPri3isi.

KasKCXWN waCcTHTYTHl  (FBUIBIME-3€pTTEY, capanTaMaiblK JKoHE JKobamay-izjectipy
KazakcTanasIK KeTicanaibl )KaHapTy XKoHe AaMy MHCTUTYThI) MensHuKoB atbiHnarsl KMKE3XKU (Exdex
Ke3bput Ty OpaeHiHiH opTaiblK OpAeH]I KypbUIbIC METaT KOHCTPYKUUSIIAPBIHBIH FHIIBIMU-3€PTTEY JKOHE
skobanay mHCTUTYTHI) Oipnecin, mpodeccop H.E.XKykoBckwii ateiHmarst OAI'YI HHCTUTYTHIHBIH (OPTANBIK
a’3pOTUAPOANHAMHUKAIBIK ~ HMHCTUTYT)  KAaTBICYBIMEH  aMIUIUTYNAIBIK-KUUIK — CHIIATTaMaJIapbIH
9KCHEPUMEHTTIK eJIIey Heri3iHae (OHBIH INIHAe MEHIIIKTI TepOeNlicTepIiH Heri3ri TOHYChbl) MEHIIIKTI
KUUTIKTEpAiH OipiHm (Herisri) »oHe ekiHmi (OipiHmn o0O0epTOH) TOHIAPBIHBIH TepOemicTepiH
MUHAMHKAIBIK coHaiprimTep xyheci (JCXK) azipnenni, JJCXK xobanay, opHary »koHe Oanray OOWbIHIIA
apHaiibl TEXHUKAJIBIK )KYMbICTap KEIIeH] KYPTi3Ui.

JluHaMHKaNbIK 3KCIIEPUMEHTTIH HoTwxkenepi OoibiHma (2013-2020 sxpuimap apaibiFbIHIA
CTENIaHBIH TipeK KOHCTPYKUWSUIAPBIHBIH Kail-KyHiH Oakpuiay HeETi3iHAE) MOHYMEHTTIH MeTal
KOHCTPYKIVMSUIAPBIHIA TUHAMHKAIBIK aybICTIANbl LUKIIK SCEpIICpAiH, IIapiuay 3aKbIMIaHYJIApbIHBIH
JKUHAKTATYBIHBIH HOTIDKECIHJE TipeK KOHCTPYKIMSUIAPBIHBIH KepHeysi-aeopManysiianFal  KyHiHiH
TOMEH/ICyiIMEH OOJIMaraHbl aHBIKTAJIIBI.

MoHyMeHTTI 3aTTail 3epTTey MPOIECiHIe aHBIKTAIFaH aKayjap MEH 3aKbIMIapAbl KO OOMBIHIIA
TEXHUKAIBIK IMIEMiMIep TYPiHJE KOCBHIMINA YCHIHBICTAP 931pJICH/Ii, OJap HAKThl TONBIPAK KaFJaaniapbl
MeH OapIIbIK MayCBIMIBIK JK€JI 9CepiHiH (KETJIiH MyJbCalusIchl) MapaMeTpiiepiH ecKepe OTBIPHIN, Y3aK
Mep3imMal Taiganany jKarmalblHIa KYPHUTBIC KOHCTPYKIHSJIAPBIHBIH CEHIMII JKOHE KAyiIlci3 »KYMBICHIH
KaMTaMachl3 €TTi.

Tipek ce3nep: FumMapar, KYpbUIbIC, ECKEPTKIIll, TEXHUKAJBIK 3ePTTEY, aKkayiap, SKCIIEPUMEHTTED,
3eprrey.

ABOUT ONE METHOD OF DAMPENING EXCESSIVE VIBRATIONS OF THE
OPERATED STELE OF THE KAZAK ELI COMPLEX

Nuguzhinov Zh.S., doctor of technical sciences, professor
Tokanov D.T., candidate of technical sciences
Rakhimov A.M., PhD
Nurzhigit A.A., undergraduate student

Karaganda Technical University named after Abylkas Saginov, Karaganda city, Kazakhstan

Annotation. In this paper, a scientific and technical study of the work of the load-bearing
structures of the operated stele of the Kazakh Eli complex in Astana was carried out.

The causes of excessive vibrations of the body of the structure in the vertical planes of its main
horizontal movements have been established. A comprehensive full-scale examination was performed in
order to identify significant defects and damages during the construction and installation of the structure,
which could affect the dynamic resistance of the supporting structures of the stele trunk.

KazMIRD Institute (Scientific Research, expert and design and Survey Kazakhstan
Multidisciplinary Institute of Reconstruction and Development) together with LRDIBMS (Central Order
of the Red Banner of Labor Research and Design Institute of Building Metal Structures) named after
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Melnikov with the participation of the CAHI Institute (Central Aerohydrodynamic Institute) named after
Professor N. E. On the basis of experimental measurements of amplitude-frequency characteristics
(including the fundamental tone of natural vibrations), a system of dynamic vibration dampers (DVD) of
the first (basic) and second (first overtone) tones of natural frequencies has been developed, with a
complex of special technical work on the design, installation and commissioning of DVD.

According to the results of a dynamic experiment (based on monitoring the condition of the
bearing structures of the stele in the period from 2013 to 2020), it was found that in the metal structures of
the monument, as a result of dynamic alternating cyclic influences, the accumulation of fatigue damage,
with a decrease in the stress-strain state of the bearing structures, did not occur.

Additionally, recommendations have been developed in the form of technical solutions to
eliminate defects and damages identified during the full-scale inspection of the monument, which ensured
reliable and safe operation of the structures of the structure in long-term operation, taking into account
real ground conditions and parameters of all-season wind exposure (wind pulsation).

Keywords: building, structure, monument, technical inspection, defects, experiments, research.
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BATJAPJTAMAJIAYAbBI OKBITYT'A APHAJIFAH FLUTTER )KOHE DART
HEI'I3IHAETT MHTEPAKTUBTI BIJIIM BEPY MOBWJIb/II KOCBIMIIIACBIH
I3IPJIEY KOHE EHI'I3Y
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Kopkxvim Ama amvinoasel Kvizeiiopoa ynusepcumemi, Koisviniopoa k., Kazaxcman

Anaarna. FrouilbiMu makanaga Oarmapiamanay TYKbIPBIMAAMAalapblH OKBITYIBI JKEHUIIETyre
apHaJFaH MHTEPAKTHBTI OlmiM Oepy MOOWIIB/II KOCBHIMINIACKHIH KYPY XKoHE OpHATIACThIPy KapacTHIPBLIAIBL.
Flutter >xone Dart >xakraynmapbIH maiianaHa OTHIPHII, KoigaHOa maiiagaHybuiap YIIH THHAMAKAIBIK
JKOHE KBI3BIKTHI OKY TOXKIPHOECIiH KaMTaMachl3 €Tyre apHajfaH. ABTOpJIap OCHl TEXHOJOTHSIIApIbI
TaHAAyAbl OJapIbIH KpOocC-TaTGopMalbiK MoOWIbAI KOCKIMINANAPIEl 3ipiaeyaeri oMOe0anThIFbl MEH
THIMLUTITIHE Oaca Ha3ap ayAapa OTBIPBIIT HeTi3en .

Konpganba mnaiinananymeuiapeiH O€NCEHAUIITIH apTThIPy JKOHE TYCIHYAI TEpeHIeTy YVIIiH
CTpATETHSUIBIK TYPJIE CHTI3UITeH KOJTAy TalChIpMallapblH, BUKTOPHUHAIAP/BI JKOHE OKYJBIKTapAbl Koca
anFaHja, 9PTYPJl MHTEPAKTUBTI KypampaacTapabl KamMTuAbl. [lpakTukanslk cabakTap MeH Kelen Kepi
OaitylaHBIC MEXaHHM3MJIEP]1 apKbUIBI OKYIIbIJIApFa OKY IPOIECiHe OEJICeH Il KaThICyFa MIaKbIPbUIaIbl, OYII
TUIMJIIPEK OKY OPTACBHIH KYPYFa BIKIAI eTe/li.

Makanaga KOCBHIMIIAHBI JkK00ajay >KoHE o3ipjiey Npoleci erKeH-TerX el CHumaTTajFaH,
naiiananymel  wHTepdelcin xobamay, MYMKIHAIKTEpAiI ICKe achlpy JKoHE opTYpili MOOMIBAL
KYpBUIFbLIIapa KYMBIC iCTEy YIIiH OHTAaWIaHABIPY CHUSKTBI HETI3r Oylap KapacThIpbUIFaH. ABTOpIAp
d3ipiiey TpOIECiHAe TYBIHAAFaH MoceJeNepli TANKbUIAWIbl XKOHE MOOWIBAI KOCBIMIIANAPBI d3ipiey
TOXIpUOECiH XKaH-KAKThI TYCIHY I KOPCETE OTHIPHIII, OJAPABIH MIEHIIMEPiH YCHIHAIBI.

CoHBIMEH KaTap, Makaliajia KoJIaHyIIbUIap bl 3ePTTeY JKOHE OKY HOTHXKEJIEpiH Talfay apKbLIbl
Oarmapiamanay/bl OKbITYaFbl KOCBIMIIIAHBIH THIMALTIT Oarananazpl. [lafganaHyisliap/sH MKipaepiH
JKUHAY KOHE OJIapAblH KOATAay TalChblpMalapblHAAFbl JKYMBICHIH Oarajnay apKbUIbl aBTOpIIAp
KOJIIaHOAHBIH OKYIIBLIAP/IBIH O1JIIM aJTyblHA JKoHE OCKITyiHE acepiH Oarasiai b,

Tyracraii anranna, 3epTTey UHTEPAKTUBTI )KOHE KbI3BIKTHI OKY TaxipuOecid Kypyna Flutter sxone
Dart cuskTsl 3aMaHayd MOOHMIIBAL aMy LIEHOEpNEPiHiH dJeyeTiH KepceTe OTBIPHIN, OaraapiaManaysl
OKBITY cajachlHa yliec Kocaasl. KonganOa Herisri 6armapiaManay AaFablIapblH MEHIepy YIUiH BIHFAWIIbI
TUIaT(OPMaHBI YChIHA OTBIPBIT, OKBITYIIBUIAP MEH CTYJICHTTED YIIIH KYH/IbI KYpal peTiHJe KbI3MET eTeIi.
VHHOBAIMSIJIBIK TOCIT MEH AMIIMPHUKAJIBIK OarajgayiblH apKachlHIa MakKaia OuliM Oepy TeXHOJIOTHsIIaphl
MEH MOOMJIBA1 OKBITY KOCBIMIIaJIapbIHBIH OOJaIaK AaMybl YIIiH KYH/AbBI UAesIapabl YChIHAbI.

Tipek ce3aep: MoOmIbaI KockiMina, Flutter TexHomorusicel, Dart Oarmapiiamanay tiji, Oitim Oepy

Kipicne. Ka3zipri uudpnbsik goyipae, TexHonorus 0i3/1iH eMipiMi3aiH 0apibIK cajlaiapbiHa
eHTeH Ke3ne, Oarmapiiamanay KaOuleTi MaHBI3NbI JaFabpiFa aHanael. barmapmamanay tuimepi
JIaMBITl, OpTapanTaHAbIpbUIa OEpreHIIKTeH, OapibIK >KAcTaFbl JKOHE XaJBIKTBHIH OapIibiK
TONTAPBIHJAFbl OKYIIbUIAPABI OarnapiiaManayibl THIMAI OKBITY MIHJIETI ©3€KTi 0oia Tycyne.
Ocbl KaXeTTUTIKTI MOWBIHIAM OTBIPBIN, OKBITYIIBLIAp MEH o3ipieyuriiep Oarnapiamarnayibl
YHPEHY1 KOJ KEeTIM/I1, KbI3BIKTHI )KOHE THIM/II €TY YIITIH MHHOBAIMSUTBIK TOCUIACPII 13ACH 1.

Ocpipait Tocinaepaiy Oipi-Ke3-KelIreH YyakbITTa JKOHE Ke3-KeJIreH Kepae >KEeKe OKY
TOXKIPUOECIH YCBIHY YIIiH cMapThOHAAPLIH OapibIK JKepie jkoHe oMOeOanThIFbIH KOJIaHATHIH
WHTEPaAKTUBTI OUTIM Gepy MOOHMIIBbII KOCHIMITIAIAphIH kacay. Ockl Typrbiaa Oy 3eprrey Flutter
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xoHe dart »KakTaynapblH NalanaHyFa epekile Ha3ap ayjaapa OTBIpPHIN, OaFaapiiamaliayibl
yiipeHyre OarbITTaIFaH MHTEPAKTUBTI OLTIM Oepy MOOHMIIBI KOCBIMITIACHIH 931pJiey MEH EHTI13Y/Il
3epTTeyre OarbITTANIFaH.

Flutter xone Dart ukeMIiIiK, OHIMIUTIK XoHE MalaalaHyAbIH KaparalbIMIbUTBIFBIHBIH
yiJIeciMiH YCBIHATBIH MOOWIIB/I KOCBIMINIAJIAP/ABI 93IpJiey CallaChIHIAFbl KOPHEKTI Kypaiaapra
aiiHanapl.  OmapablH — Kpocc-TUIaTGOpMabIK  MYMKIHAIKTEpl  d3ipJeymiiepre  opTypii
KYpBUIFBUIAD MEH ONEpalMsUIBIK OJKYHelepie JKYMBIC ICTEH anaThlH KOpHEKI KOHe
MYMKIHAIKTepre Oail KonmanOanmapiabl jkacayFa MYMKIHIIK Oepemi. OChl TEXHOJOTHSIIAPABIH
MYMKIHIIKTEpiH MaiganaHa OTBIPHIN, 0i3 CTyIEHTTepre Oargapiamaliay JaFabUIapblH MEHIEpY
YIIiH UHTEPAKTUBTI IJ1aTHOPMaHbl YCHIHFBIMBI3 KEJIe/l.

Bysl KYMBICTBI BIHTANAHABIPY JOCTYPJi OarmapiaManaynbl OKBITY OAICTEpiHE TOH
Macenenepai MoibiHaay Oomabl. JacTyprai Tociaaep KeOiHece OKYIIBLIAp/ bl TOJBIFBIMEH TapTa
QIMalTBIH HEMece opTYPIi OKY CTWIBJEPIH KaHaraTTaHIbIpa aJIMaWTBhIH JAdpicTep MeH
OKYJBIKTap CHUSKTBI MACCHUBTI OKBITY TypiiepiHe cyiieneni. KepiciHine, HHTepaKTUBTI MOOHIIBI1
KOCBIMINIAa OEJICEH/II KaThICYFa, MPAKTUKAJIBIK SKCIIEPUMEHTTEPTe KoHE Aepey Kepi OailiaHbicKa
BIKIIAJI €TE€ OTBIPBII, OKY MPOLIECIH ©3repTe anaibl.

bimim Oepy KochIMIIachlH d3ipieyae 0acThl  OpPBIHABI  MaiifanaHylmIbLIapAbIH
OeNCeHAUNIrH apTThIpyFa JKOHE OKY HOTHXKENepiH KakcapTyFa apHalIfaH WHTEPaKTHBTI
MYMKIHIIKTepi OipikTipy ananel. MyHnail GyHKIHsIIapFa HHTEPAKTUBTI KOATAY KaTTHIFYJIapHl,
reiiMupuKanusIaHFal TarcblpMaliap, HaKThl YaKbITTarbl Kepl OaillaHbIc MEXaHU3MIEpi >KOHE
MYJIbTUMEAMSIIBIK OKYJIBIKTap Kipemi. OKymIbuiapra KOJAMIbI JKOHE JAMHAMHUKAIBIK OpTana
KOATAayAbl YipeHyre MYMKIHIIK Oepe OTBIpbIN, KoJJaHO0a TEXHUKANBIK Jarblaapisl [a,
npobaemManapApl ey JaFIblIapbiH 13 JAMBITYFa THIPBICAIBL.

ConbiMeH Katap, 3epTTey OiiM O6epy MOOHIIbI KOCBIMIIACHIH d31pJeyre jKoHEe eHTri3yre
KaTBICTBI IPAKTUKAJIBIK OMJIap MEH Macenenepi KapacTeipyFa Oarbittanrad. byran Ul nuzaiinsr,
Ma3MYHJBl COWKECTEHIIPY, KON J>KETIMAUIK, MacmTadTay >XKOHE OHIMJILUIIKTI OHTaWIaHIBIPY
CUSIKTBI acmekTuiep Kipenai. Jlamy mpoleciH KyXaTTay >KOHE IpaKTUKaJbIK TIXKIpHOeneH
IbIHFaH WaesiIapMeH Oellicy apKbUIbl 3epTTey OuliM Oepy TeXHOJIOTHsUIapblHA KaThICAThIH
OKBITYIIBUIAP/IbIH, 31pJeYIIUIEPAiH KoHEe MYAJIENl TapanTapAblH KeH KaybIMJIaCThIFbIHA KYH/IbI
01J1iM MEH 03BIK TOKIPHOEH1 eHTi3yre ThIphICabl.

Tyracraii anrannma, Oy 3epTTey Oarmapiamaiiay calachlHIarbl OUTIM Oepyni JaMbITy
YIIIH 3aMaHayd MOOWJIBJI 93ipjey TEXHOJIOTHSUIApPBIHBIH QJIeyeTiH NaijalaHyFa KemicireH
opeker Oonbin TaObuTanbl. MHTEpakTuBTI OLiM Oepy MOOMIBAI KOCBIMIIACHIH Kacay YIIIH
Flutter >xome Dart kemerimMeH 3epTTey Oardapiamanay JaFAbulapblHAa KOJ KETIMAUTIKTI
JEMOKpATHUsTIaHIbIPYFa JKoHE HU(PIIBIK SJIEMJIE OpKEH Iey YUIIH OKYIIbIIapIbIH MYMKIHAIKTEPIH
KeHeliTyre OarbpiTTanFaH. DIHTHIMAKTAaCTBIK, WMHHOBAIMS JKOHE aJamMfa OarbITTaliFaH ToCLI
apKbUIBl 3€pTTey OapibIFbIHA WHKIIIO3UBTI JKOHE THIMJI Oarjapiiamaiayabl OKbITY MaKcaTbiHA
KeTy/le alTapibIKTall KeTicTiKTepre *keTyre Thipbicaabl. Kasipri uudpiaslk A9yipae, TEXHOIOTUs
O131MiH eMipiMi3liH OapibIK cajalapblHA €HIeH Ke3jae, OarmapiiaMarnay KaOijeTi MaHbI3IbI
narapiFa aitHanapl. barmapnamanay Tinnepi Jambll, dpTapanTaHablpbliia OepreHIiKTeH, OapibIK
)KacTarbl KOHE XaJIBIKTHIH OapiblK TONTApPBIHIAAFBl OKYIIBUIAPIBI OarmapiiamMaiiayasl THiMII
OKBITY MiHZETI 03eKTi 6osa Tycynae. Ochl KaKETTUIIKTI MOMBIHAANH OTBHIPBII, OKBITYIIBUIAD MEH
ozipreymiiep Oarmapiamanayabl YHUPEHYIl KOJI KeTIMIl, KBI3BIKTBI JKOHE THIMIl €Ty YIIiH
WHHOBAIVSUIBIK TOCUTAEPII 13AeH 1.

OceiHmail Tocunmepain Oipli — Ke3-KeNTreH yakKbITTa jKOHE Ke3-KEJTEeH JKepJe KEKE OKY
TOXKIPUOECIH YCHIHY YIIiH cMapThOHAAPABIH OAPIBIK Kep/e KoHe oMOeOanThIFbIH KOJIaHATHIH
WHTEPAKTUBTI OUTIM Gepy MOOMIIBbII KOChIMITIAIAphIH kacay. Ocel Typrbiia Oy 3eprrey Flutter
xoHe dart »kakTaynapblH NaianaHyFa epekile Haszap ayjapa OTHIpBIN, Oaraapiamanay/ibl
yiipeHyre OarbITTalIFaH MHTEPAKTUBTI OUTIM Oepy MOOMIIB/I KOCHIMILIACHIH 931pJiey MEH €HT13Y/I1
3epTTeyre OarbITTANIFaH.

Flutter xone Dart mkeMIiaik, OHIMIUTIK XoHE TMalgalaHyABIH KaparalbIMIbUTBIFBIHBIH
YiJIeCIMIH YCBHIHATBIH MOOWJIB/II KOCBHIMILIANAPABI J31piiey cajachblHIAFbl KOPHEKTI Kypalijapra
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aitHanmapl.  OmapIblH  Kpocc-TUIaTGopManblK  MYMKIHZIKTEpl — d3ipieymiiepre  opTypii
KYpBUIFBUIAD MEH ONEpalMsUIbIK JKYHenepie JKYMbIC ICTEH anaTblH KOpPHEKlI JKOHe
MYMKIiHJIKTepre 0ail KonmaHOamapibl jkacayra MyMKiHIIK Oepemi. OChbl TEXHOJIOTHSIIAPABIH
MYMKIHJIKTEpIiH MaiganaHa OTHIPbII, 013 CTyJAeHTTepre Oaraapiiamaiiay JaFabUIapblH MEHIepy
YILIiH HHTEPAKTUBTI TNIATQOPMAHBI YCHIHFBIMBI3 KEJIC/I.

bys1 JKyYMBICTBI BIHTAJIAHABIPY JOCTYpPJi OaFaapiamManayibl OKBITY OAICTEpIHE TOH
Mocenenepai MoubiHaay 6omabl. JlocTyprai Tocinnep kebiHece OKyLIbIIApAbI TOJBIFBIMEH TapTa
QIMalTBIH HEMece opTYpPJi OKY CTWIbJEPIH KaHaraTTaHJAblpa aIMaWThIH JopiCTep MEH
OKYJIBIKTap CHUSKTBI IIACCUBTI OKBITY TypJiepiHe cyheHeni. Kepicinime, MHTEpakTUBTI MOOMIIBIL
KOCBIMILIA O€JICEH[I KaThICyFa, MIPAKTUKAJIBIK SKCIEPUMEHTTEpre JKoHe Jiepey Kepi OailaHbIcKa
BIKITAJI €T€ OTBIPHII, OKY MPOLECIH ©3repTe ANaIbl.

birim  Gepy KocChIMIIACBIH — d3ipieyae 0acThl  OPBIHIBI  IMaiIajaHyIIbUIAPIBIH
OCNICEHIUNINH apTTBIpyFa JKOHE OKY HOTHXKENEpIiH JKakcapTyFa apHalFaH WHTEPAKTUBTI
MYMKIHIIKTepai OipikTipy anagsl. MyHaai GyHKIMsUIapFa HHTEPAKTUBTI KOJTAY >KaTThIFyIaphl,
reiMu(uKanusUIaHFal TalChlpManap, HAKThl yaKBITTaFrbl Kepl OalIaHbIc MEXaHM3MIEpi JKOHE
MYJIbTUMEAMSIIBIK OKYJBIKTap Kipeai. OKylibulapra KOJAisIbl JKOHE AMHAMHUKANIBIK OpTaza
KOATAyJbl YHpEHyre MYMKIHAIK Oepe OTBIPBIN, KOJJaHOa TEXHUKAJBIK IaFJbUIapAbl Ja,
npobiaemManapbl ey JaFblIapblH 12 JAMBITYFa ThIPbICAIBL.

ConbpIMeH Katap, 3epTTey OiniM Oepy MOOMIIBIII KOCBHIMILIACHIH 93ipJIeyre KOHE EHTi3yre
KaThICThI IPAKTUKAJIBIK OMJIap MEH Macenenep/l KapacTelpyra OarbiTTanrad. byran Ul nuzaiinsl,
Ma3MYHJbl COHKECTEHIIPY, KOJI JKETIMAUIIK, MacmradTay j>XOHE OHIMAUIIKTI OHTaWIaHIBIPY
CUSIKTBI acmekTiuiep Kipeai. [lamy mpoueciH KykaTTay >KOHE MPaKTUKAIBIK TKIpUOEIeH
IBIHFAH WAesIapMeH Oellicy apKbUIbl 3epTTey OuTiM Oepy TEeXHOJIOTHSUIapblHA KaThICATBHIH
OKBITYUIBUIAP/IbIH, 931pJeyIIIepAiH KoHE MYAJIENl TapanTapAblH KeH KaybIMIACThIFbIHA KYHIbI
OLTIM MEH O3BIK TOXKIpHOEHI €HT13yTe THIPHICA/IBI.

Tyracrait anranma, Oyn 3eprTey OariapiaManay canachlHIarbl OuTiM Oepyni JaMbITy
YIIIH 3aMaHayd MOOWJIbAl d31pJey TEXHOJOTHSUIAPBIHBIH SJ€YyeTIH MaijanaHyFa KeJiCcUIreH
opeker Ooibin TaOblIanbl. MHTepakTUBTI OUTIM Oepy MOOMIBAI KOCBIMIIACHIH JKacay YILIiH
Flutter »xome Dart kemerimMeH 3eprTTey Oarjapiamaiiay JaF/bUlapblHa KOJI KETIMILTIKTI
JIeMOKpaTUsIaHIbIPYFa JKoHe HUDPIIBIK d5IeM/Ie OpKEHeY YIIIH OKYIIbIIAp/bIH MYMKIHIIKTEPiH
KeHelTyre OarpITTanFaH. DIHTHIMAKTAaCTBIK, WHHOBAIMS JKOHE agamra OarbITTallFaH TOCLI
apKbUIbI 3epTTey OapiblFbIHA MHKIIO3UBTI JKOHE THUIMII OarjaapiaManayabl OKbITY MaKcaTbIHA
KETyJIe alTapIIbIKTal )KETICTIKTEPTe KETYre THIPHICATBI.

Iaicreme. Ke3 kenreH MOOMIIbA1I KOCBIMILIAHBI d3ipJiey YIIiH Oenriii Oip TexHonorusiap
MeH Oarmapnamanay TuiaepiH KonjpaHaasl. Con  cusikThl, OarnmapiaManayibl YipeTeTiH
KpoccruiaTpopmaibl MOOMIIBAI KOCBIMIIAHBI d3ipJieyre  KaTbICThl o/iC — TOCUIAEp MEH
TEXHOJIOTHSUIapAbl KOJJaHaThIH Oonambi3. by 3epTrey OemiMiHIEe TEXHOJIOTHSIHBI TaHAAYAbI,
KOHCTPYKTOPJIBIK OMJIap/ibl, iCKe achlpy CTpaTerusuiapbl MeH Oarajiay SiCTEepiH Koca ajlFaHja,
93ipJiey MpoIIeCiHe KONTaHBUIATBIH MaTepUaiap MEH SICTEPre apHaJIFaH.

3eprrey odmicrepin Tampay. KoifbuiraH MakcaTTapFa KOJI KETKi3y JKOHE 3epTTey
MIHIETTEpIH WIelly YVIIiH MbIHaJall oJicTepZl KAMTUTBIH apanac oJ(ICHAMalbIK TaCII
naiiananelIaThIH 00JIa Ikl

— AHaTUTHKAIBIK Sfic: OarmapiiamManayabl OKBITYIBIH KOJJIAHBICTAFBl IICTEPIHE KOHE
61s1iM 6epy MOOMITB/II KOCBIMILIANIAPBIHA Tajiay Kypri3y. bimim Oepy xkobanapeinaa Flutter sxone
dart maitmanany ToxXipuOeciH Tanaay.

— OkcnepuMeHTTIK oxic: Flutter »xone Dart Ga3achlHaa HMHTEpakTHUBTI OutiM Oepy
MOOWJIB/II KOCBHIMIIIACKIH 93IpJIey KOHE ICKE achIpy, MAKCATThl ayJUTOPUs apachliHAa TECTUIeY
OTKi3Yy.

— DOMIUPUKAIBIK OfIC: TMaiaalaHyIIbUIapbIH OaKblIayjaphl, cayaHaMalapbl KoHE
cayaHamalapbl apKbLIbl OKY MPOIIeCi MEH KOJJaHOAHBIH TUIMILUIITI Typasbl IEPEKTEPIi KIUHAY.

MakcarTel ayqUTOPUSHBIH CHUIIATTaMachl: 3€pTTEyIIH MaKCaTThl ayAUTOPUSCHl —
MOOWIIBAI KOCBIMIIIAHBI KOJIZJaHA OTBHIPHIN Oargapiamanay JaFablIapblH WIEeprici KeleTiH
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CTyAGHTTep MeH Oacraymsl Oarnmapiamambuiap. barnapinamanay TUAepiH — MeHrepyne
KHUBIHJIBIKTApFa Tar 00Jybl MyMKIH OaFaapiiaMasay/ibl )kaHalaH OacTaylibliapra epeKiine Hazap
aynapeuianbl. MakcaTTsl ayTUTOPHS KOIITEreH KacTap/ibl KaMTHIbI, Oipak 0acThl Ha3ap >KOFaphbl
OKy OpBIHAAPBIHBIH CTYJIEHTTEpPI MEH OpTa MEKTeNl OKYIIbUIapblHA, COHAAi-aK ©31H-e31
OKBITYIIBUIAPFA ayAapbLIaIbl.

OKpBITY THIMAUTITIHIH KPUTEPHUIIEPIH aHBIKTAY: O31pJeHTeH MOOMIIB/I KOCBIMIIIA apKbLITbI
OKBITYJIBIH THIMIUTITIH OaFanay YIIiH KeJeci KpUTepHiiiep nai1ananbliaibl:

— Marepuanapl urepy JIeHreii: OarmapiamMaliayiblH WIEpUITeH TYXKbIPhIMIaMalapblH
eckepe OThIpbIN, KochIMIIaHbl KoJMAaHap alIblHAA JKOHE KEeHiH maijanaHylmbuIapablH OuTiMiH
Tanjaay.

— IaiinananyIbIHBIH KaHAFATTaHy JCHreil: MaiijananymbHbIH KoJgaHnoa nuarepdeicine,
Oi1iM Oepy Ma3MYHBIHBIH KYPBUIBIMBIHA KOHE YKAJIbI aiigallaHy TOKIpuOeCiHe KaHAaFaTTaHybIH
Oaranay.

— biniMal KonmaHyIblH COTTLNIr: MaijalaHylIbUIapAbIH ajdfaH OuTiMIEpiH HaKThI
)obanapaa HeMece MiHACTTEepAe COTTI KOJIMaHy KaOlIeTiH Oaranay.

— IalimanaHyuibIHBIH KaThICYbl: TMaiJallaHyIIBIHBIH KOJJaHOala OTKI3TeH YaKbITBIH,
KalTapy XKHUUIIT1H )KoHE MPAaKTUKAIBIK TarChpMaliapra KaThICYbIH TaJiay.

byn xputepuiinep konnan6a imiHaer: OKbITYIbIH TUIMIUIITIH FaHA €MeC, COHBIMEH KaTap
OHBIH KaJIbl Oarjapiamaiay JaFabliapbl MEH MaliJalaHyIIbUIapIbIH MOTHBAIMACHIHA dCEpiH
Oaranayra MyMKIHJIK Oepe/i.

Hoatumxkenep xoHe Tajaxkbliay. HoTnxeHi Talkpuiail Kene, 5kOOaHBIH CTPATETUSUIIBIK JKOHE
3epTTEYNIK 9MICTepl TAaHAANBIN, TAJKbUIAHBIN OoNFaHHAH KeiiH, Flutter TexHomOTusCH koHe
Dart 6armanamanay Tiji TOJBIKTal 3epTTENIHAL )KoHE MOOMIB/II KOCBIMIIAHBIH apXUTEKTYPAJIBbIK
sorukacsl )xoHe UX/UI qu3aiiusl TaHgaabIH/IbIL.

KonmanOaHblH apXUTEKTypasblK JW3alHBI KayalKepUIUK JIeHreiepiH Oemyai >KoHe
KOJJay MeH KOATBHl ©3repTyAl JKeHUIAeTYAl KaMTaMachl3 eTeTiH Tas3a apXUTEKTypa
NPUHIMOTEPIHEe Heri3aeneni. ApXHUTEKTypasiblk Tocin perinae MVVM  (Model-View-
ViewModel) OuzHec norukacsiH naigananymsl HHTepdelciHeH 6oy YIIiH KOIIaHbLIa bl

app |
N1 2
ul 2] v ]
course Z] E——-
resources $:| utile $:|
lesson 2
= = rich_text 2]
navigation E — E — E
configuration E SRR
generator 3 | nodes 3 |
MainApp

1-cypetr — MoOWIBAi KOCBIMIIIAHBIH KOMIIOHEHTTIK THATPAMMACHI
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Koarteik 6a3zama ym moxyns Oap (l-cyper): kKonman6a monyni (app) koHe OepiireH
MOJYJIbI€ TOYeNal O0JAaThIH €Ki KOChIMIIIA MOAYJIBIED (core KoHe rich _text).

App moxymi. Byn Moxynbie nepektep MoJenbiepi, OM3HEC JOrMKa SJIEMEHTTEpl KOHE
GYyHKIMOHAIABIFBI  OOWBIHIIA  OONIHreH  maijaiaHymsl  uHTepdeici  (aBTopu3aius,
naiiananynel Kypcerapsl MeH cabakrtapbl) 0ap. CoHnmaii-ak, MyYHJa KOCBIMIIIAHBIH HABUTAITHSICHI
MEH OacTankel KOH(HTrypamus TalChpMachblHA jKayan OEpeTiH KOMIIOHCHTTEp AaHBIKTaJIFaH.
CoHpIHAA, OCBI MOJIYJbJAE KOCHIMIIAHBIH OacTamkbl Kipy HyKTeci (main (yHKIUACH)
OpHATBUIAIbI.

Core monynbi. byn moaynpae anmbl KOJNJIAQHBUIATBIH KOMIOHEHTTEp Oap, MBICAIbI,
nainananymsl MHTEpdeici MeH apxurekrypa djiemeHTTepi. CoHpali-ak, 0J KOCBIMINIAJIa
KOJIJIaHBUIATBIH OPTYPJIL peCypcTapibl CaKTalIbl (GKOJIIap, CyperTep, Oenrimienep, Kapirmrep
KoHe T.0.).

Rich_text momyni. by Monynbae «OalibIThUTFAaH MOTIHHIHY IpadUKaIbIK KOPIHICIH, iCKe
aceIpy MAJIIMETTEPIH jKacay Kypaubl Oap.

busnec-norukanel icke acelpy ymiH Kockimmiana business Logic Component (BLoC)
apXUTEKTYpAJIbIK Ia0JIOHbI, coHmai-ak Flutter-ge ochbl mabIOHMEH JKYMBIC iCTEyre apHajIFaH

KiTalxaHa TaHIaJIIbl.
data request data request .

TapCourse API

Repository BLoC Widget

J‘;}

response fesponse

2-cypet — BLoC apxuTekTypajibIK a0J0HBIHBIH ;KYMbIC IPHHIUIII

byn maOnoHMeH JKyMmbIC ICTey MPUHIUII 2-CypeTTe KOpCETUIreH JKOHE Kelecl
KaJamJapJaH Typasibl.

[Tatigananyiusl naTEpdeiici anemenTineH (Bumpker) okura BLoC-ka xki0epineni.

Bumxerren okuransl anran BLoC peno3uTopuiifieH KaxXeTTi IepeKTepi Cypanbl, ol o3
Ke3€TiH/Ie OHBI CEPBEP/ICH CYPan/Ibl.

Copnan keilin bloc cepBepiH kayaOblHa OallIaHBICTBI THICTI KYHI1 JKacai1pl *KoHE OHBI
BUJDKETKE Ki0epei.

Hotwxecinne BHJDKET JKaHApThUIaJbl Hemece 0Oacka BHJDKETIIEH  TOJIBIFBIMEH
AyBICTHIPBIIAIBL.

Bapnblk opekerTep acMHXPOHABI OOJBIN TaObLIAAbl, OyJl OKMFaHBI jKacayldaH BUIKET
KYHIH ajfaHFa JeliH yaKbIT apajbIfblHa Naiiananyisl HHTepQeicin OyraTTaMayra MYMKIH/IIK
Oepeni.

Keneci MoOmmbpAl KOCBIMINIAHBI  93ipJey OapbICHIHAAFBI OIIC OJ  TalJajaHyIIbl
uHTEepQeiciH a3ipaey O0bIN TaObUIAIbI.

[NMatigananymel  uHTepdeiicin  xobamay yoriH Figma Kypaibl KOJAAHBULIBI, OJ
UHTEPQEICTIH epiKTI KOMIIOHEHTTEPIH KOHE KOJaHOa 3KpaHAapbIHbIH MPOTOTUNITEPIH KacayFa
MYMKIHJTIK Oep/Ii.

[Maiinananymsl nHTepeiici 3aMaHayH >kKoHE MHTYUTHUBTI JU3aiH/bI KAMTaMachl3 €TeTiH
MaTepUaiblK JAW3aiiH NPUHIUOTEPIH ecKepe OTBIPBIN kacanaabl. MHTepdeiic opTypri
enmemMaep MeH Oarmapiapaarbl MOOWIBJI KYpbUIFbUIapra Oeilimzaerneni. AHUMAaNMsUIap MEH
KOPHEKI JIEMEHTTEP/I1 KOCY KOJIJJaHOAHBIH TaPTHIMABUIBIFBIH apTTHIPA/IbL.
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Ocbl KypasJiblH KOMEeTriMeH 031HiH rpaduKaiblK KOMIIOHEHTTEPIHIH KUBIHTBIFBI JKacalIbl.
By Tocin exi makcarTsl maTdopmana aa naigananyiisl nHTepdeicine Oipiik meH Oipereimk
Oepy YLIIH TaHAAIIbI.

Conpaii-ak, KoinaHOa SKpaHAapbIHBIH MaKeTTepi jKOHE OJap/blH apachlHIa HABUTAIM
KacaJJibl, TYCTep NaTUTPACHl )KOHE MOTIHHIH HET13T1 CTHIIBJEpP] OPHATHUIIBL.
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. & T- mm =] * -
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3-cyper — Figma-narpl naiigananymsl uatepdeiicinin makeri

KopbiTbinabl. Ocbl 3epTTey aschlHAa Oaraapiamanaylbl THIMII OKbITY MaKcaTbIHJa
Flutter xkypbuieiMbl MeH Dart Oarjgapnamanay TUliHE HETI3JENT€H HMHTEPaKTUBTI OuIiM Oepy
MOOMJIB/I1 KOCBIMIIIACKIH KEIICH/I1 3€PTTEY KOHE d31pJIey KYMBICTAPHI KYPTi31ii.

barmapnamanaynel  OKBITY MOCENECIHIH ©3CKTUIIH Tajjay OKBITY YAEpICiHIH
KOJDKETIMUTIIT MEH MKEMJIUITIH apTThIPY YIUIH OKBITYABIH JKaHA OMICTEPiH, COHBIMEH Karap
MOOWIIB/II TEXHOJIOTUSIAP/AbI KOJIIaHy KQXKETTUTIIH aHBIKTaJIIbI.

OnebueTTep MONybIHAA Oarmapiamanayibl OKBITYAarbl Oap Tocuimep, OutiM Oepyre
MOOWIB/II KOChIMILIANIAp Il Naliianany epekienikTepi skoHe Dart 6arnapnamanay tinimer Flutter
KYpbUIBIMBIHA IIOJNY KapacThIpbUIAbl. Byn OiumiM TuiMmal OutiM Oepy KosigaHOAChIH 33ipieyre
Heriz Oonael. 3epTTey oficTeMeci Tanaay, AKCHEPUMEHT JKOHE OHMIMPHKAIBIK omicTep.i
KaMTbI/IbI, OYJ1 MaKCaTThl ayTUTOPUSHBIH KQXKETTUIIKTEPIH €CKEPETIH XKoHE THUIMAL OKY YIepiCiH
KaMTaMachl3 €TeTiH KOCHIMIIAHbl KypyFa MYMKIHIIK Oepni. ©O3ipiieHreH OuliM Ma3MyHbI
JIOTUKAJBIK JKOHE TMPOTpeccHBTI Oardapiamanaynbl OKBITYABl KaMmMTaMachl3 €Ty YILIiH
KypbUIBIMIanFad. TakbIpbITapiel, MbICAIAapAbl TaHIAY >KOHE MPAKTHKAJBIK JXKaTThIFyJIap/bl
KYPY OKBITYIbIH SPTYPJIi ’KOHE MHTEPAKTUBTI TACUTIH KAMTaMachl3 €TeIl.

MoOwIb/i KOCBIMILIAHBIH JU3aiiHBI MEH AaMybl apXUTEKTYPaIbIK TU3aiiHabl, Tai1anany-
bl nHTEpQeiicin a3ipneyai xxone Flutter sxone Dart Heri3inaeri GyHKIMOHANIBUIBIKTHI €HI13Y/l
KaMTBhIIbl. AJIBIHFaH KOJJaHOa >KOFaphl OHIMJUTIKKE, WHTYUTHUBTI HaBUTAllMAFa >KOHE
MHTEPAKTUBTI OKbITYFa OarbITTalIFaH.

KopbITbiHabIIal Kene, a3ipiaeHreH Oi1iM O6epy MOOMIIBII KOCBIMIIACKI OKY YZepiciHze
KOJDKETIMIUTIKTI, THIMJIUTIKTI ’KOHE MHTEPAaKTUBTUIIKTI KaMTamachl3 €TeTiH Oaraapriamainayibl
OKBITY/IIH MHHOBAIMSUIBIK Kypasbl O0JbIN TaObu1abl. Byl KOCBIMIIIaHBEI OKY OpBIHAApbIHA JKOHE
OHJIAMH OpTajJlapra €HTi3y CTYIEHTTEpAiH KEH ayKbIMbl apachlHIa Oarmapiamanay
KY3BIPETTUTIKTEPIHIH JEHIeliH jKakcapTyFa KemekTecyli MyMkKiH. KockiMina 3epTreynep MeH
KaHAPTyJIap JaMbIll KeJe J>KaTKaH TEXHOJOTHsIap MEH OiuTiM Oepy KaybIMIacTHIFBIHBIH
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K@XETTUTIKTepiHe Kayall peTiHIe OHBIH THIMIUITIH apTTHIPbIN, (YHKIHOHAJIBIFBIH KEHEHTY1
MYMKiH.
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PASPABOTKA U BHEJAPEHUE UHTEPAKTUBHOI'O OBPA3OBATEJIBHOT'O
MOBUWJIBHOT' O ITPUJIOKEHUSA HA OCHOBE FLUTTER U DART JJIAA
OBYYEHUA ITPOI'PAMMUPOBAHUIO

Tynerenosa J.H., kanaumaT 5KOHOMHYECKUX HAYK, aCCOMMPOBAaHHBIN TTpodeccop
Anpanosa A.B., PhD
Ka30ek A.P., maructpant
dumackap 9.C., MarucTp TEXHUYECKUX HayK
Hepbecan O.F., maructp TeXHHYECKUX HayK

Keizvinopounckuil ynusepcumem umenu Kopkoim Ama, Keisvinopoa, Kasaxcman

AHHoTanms. B HayyHOI cTaThe paccMaTpUBaEeTCs CO3/1aHME U pPa3BEpThIBAaHHE MHTEPAKTUBHOIO
00pa3oBaTEeIbHOTO MOOWJIBLHOTO MPWIOKEHHs, MpeIHa3HAuYCHHOTO JJisi OOJIerdeHHs OOydeHHs
KOHIeNIHIM TporpamMupoBanus. Vcrons3ys dpeiimBopku Flutter m Dart, mpunoskenne npenHa3Ha4eHO
uid  o0ecriedyeHss JAWHAMUYHOTO U YBIIEKATEJIbHOTO OOy4YeHHs JUIs IOJIb30BaTeliei. ABTOPHI
00OCHOBBIBAIOT BBIOOP A3THX TEXHOJOTHMH, MOMYEPKHBAas WX YHHBEPCATBHOCTb M I(PQPEKTHBHOCTH B
pa3paboTKe KpoccmiaTPOPMEHHBIX MOOMIBHBIX IPHIIOKEHHH.

[Ipunoxenune BKkIOUYaeT B ceOS pa3IMyHble HWHTEPAKTUBHBIE KOMIIOHEHTHI, BKJIIOYas
CTPAaTCTUYCCKNU BCTPOCHHLBIC 3a/lady KOAWPOBAHHWSA, BUKTOPHUHBEI U yqe6HbIe HOCOGI/ISI, 4TOOBI ITOBBICUTH
BOBJICYEHHOCTh TIOJIb30BaTeNied M yriayouts moHuMmaHue. llocpelcTBOM NpakTUYECKUX 3aHATHH U
MEXaHM3MOB MIHOBEHHOM OOpaTHOM CBSI3M YYalllMMCS IIpEUIaraeTcs aKTHBHO Y4acTBOBaTh B Y4€OHOM
MPOIIECCE, UTO CIIOCOOCTBYET CO3/aHui0 Oosiee 3PpPeKTUBHON YIeOHOM Cpeibl.

B crathe moapoOHO ommcaH mpoliecc pa3padOTKH W Pa3pabOTKH MPHUIIOKEHHS, PACCMOTPEHBI
OCHOBHBIE MOMEHTBI, TakH€ KaK IPOEKTHPOBAaHHE II0Jb30BATENLCKOrO HHTepdeiica, peann3anus
GbyHKUIMI U onTUMH3auus U1l pPadOTHl Ha Pa3iIMYHBIX MOOMIIBHBIX yCTpOMCTBaxXx. ABTOpPBI OOCYXIArOT
npoOJeMbl, BO3HUKAIONIME B TIpollecce pa3pabOTKH, W IpeIaraloT CBOM PEIICHUs, JIEMOHCTPUPYS
BCECTOPOHHEE IIOHUMaHME OIbITa Pa3padOTKH MOOMIIBHBIX MTPUIIOKEHUI.

Kpome Toro, B cratbe oneHuBaercsi 3(QQPEKTHUBHOCTH NPUIOKEHUS B  0OydeHHH
NPOrPaMMHUPOBAHUIO ITyTEM HW3y4YeHHs TIOJIb30BAaTENeld W aHanm3a pe3yiabraToB oOydeHus. CoOupas
OT3BIBBI IIOJIB30BaTENIEd U OLICHHWBasA HX pa60Ty Haa 3aJadyaMyd KOIWPOBAHUA, aBTOPbI OLICHMWBAKOT
BJIMSIHUE MIPHUIIOKEHUS Ha O0YUYEHHUE U 3aKPEIUICHUE yJaluxcs.

B 1nenoM, wuccrnemoBaHue BHOCHT CBOM BKJaJd B 00NacTb OOYYEHHS NPOrPaMMHPOBAHHIO,
JEMOHCTPHPYS TOTSHIINANI COBPEMEHHBIX ardopM MOOWIBHOW pa3paboTku, Takux kak Flutter n Dart,
UL CO3JaHMs HMHTEPAaKTUBHOIO M YBJIEKaTeldbHOro oOy4yeHus. [IpuioxeHue CIy)XKUT LEHHBIM
WHCTPYMEHTOM JJIs TIperoaBareieid 1 CTYACHTOB, MPEeNoCTaBIsisl YA0OHYO miatdopMy AJsl OBIIAJACHUS
0a30BLIMH HaBBIKAMU ImporpaMMUpOBaHUA. Bnaronapﬂ WHHOBAIIMOHHOMY IIOJAXOAY H 3MHHpH‘IeCKOI>’I
OIICHKE CTaThs MpeiJiaraeT IEHHBIE WUIeH I OyAyIIero pa3BUTHS 00pa30BATEIbHBIX TEXHOJIOTHH H
MOOHIIBHBIX 00YHaIOIINX NPUIOKEHHH.

KiroueBbie cioBa: MOOWIBHOE TpWIOKeHHe, TexHonorus Flutter, s3bIK MporpamMMUpOBaHHS
Dart, oOpa3zoBanue
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DEVELOPMENT AND IMPLEMENTATION OF AN INTERACTIVE EDUCATIONAL
MOBILE APPLICATION BASED ON FLUTTER AND DART FOR TEACHING
PROGRAMMING

Tulegenova E.N., candidate of sciences in economics
Adranova A.B., PhD
Kazbek A.P., master student
Aliaskar A.S., master of technical sciences
Derbessal A.G., master of technical sciences

Korkyt Ata Kyzylorda University, Kyzyzlorda city, Kazakhstan

Annotation. The research paper discusses the creation and deployment of an interactive
educational mobile application designed to facilitate the learning of programming concepts. Utilizing the
Flutter and Dart frameworks, the application is designed to provide a dynamic and engaging learning
experience for users. The authors justify the choice of these technologies by emphasizing their versatility
and effectiveness in developing cross-platform mobile applications.

The app incorporates a variety of interactive components, including strategically embedded
coding tasks, quizzes, and tutorials, to increase user engagement and deepen understanding. Through
hands-on activities and instant feedback mechanisms, learners are encouraged to actively participate in
the learning process, which contributes to a more effective learning environment.

The article details the design and development process of the application, covering key points
such as user interface design, feature implementation, and optimization to work on different mobile
devices. The authors discuss the problems encountered during the development process and offer their
solutions, demonstrating a comprehensive understanding of the mobile app development experience.

In addition, the paper evaluates the effectiveness of the app in teaching programming by studying
users and analyzing learning outcomes. By collecting user feedback and evaluating their performance on
coding tasks, the authors assess the app's impact on student learning and retention.

Overall, the study contributes to the field of programming instruction by demonstrating the
potential of modern mobile development platforms, such as Flutter and Dart, to create interactive and
engaging learning experiences. The app serves as a valuable tool for instructors and students by providing
a convenient platform to master basic programming skills. Through an innovative approach and empirical
evaluation, the paper offers valuable insights for the future development of educational technology and
mobile learning applications.

Keywords: mobile application, Flutter technology, Dart programming language, education
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Annotation. The purpose of the article is to solve the problems of drawing up a map, its
presentation, processing, analysis in order to comprehensively assess the regional system of natural and
artificial threats of the Almaty region. By solving these problems, you can consider ways to easily resolve
the upcoming conflicts and problems. It can be prevented by making predictions about natural and man-
made problems.

The root of natural and man-made catastrophic conditions of Almaty region are natural disasters
characteristic of mountainous regions. We will take into account the conditions of seasonal mudslides and
earthquakes. Since Almaty region is a region located in a mountainous zone, there are a lot of earthquake
foci. Tectonic movements often occur. In order to prevent major natural disasters, it is necessary to carry
out special monitoring work. From this point of view, the compilation of Geodynamic maps, the study of
the Earth's crust, the identification and differentiation of earthquake foci come to the rescue. With this,
major disasters can be prevented. The article compiled a map of natural and man-made conditions of the
Almaty region. In the process of creating a map, using GIS data, we created a map in the ArcGIS
application. We received data from the GIS through a special platform, processing space surveys using a
program. We received the data on the basis of SRTM space survey. By studying the dynamics of changes
for each year, by comparing maps, you can make conclusive forecasts. Collecting data through free
platforms helps to create rational solutions. It is possible to monitor, update,store,and edit the database of
information using maps. In the article, a complete study of the region's region was carried out, the
importance was given to the rational, effective use of GIS data.

Keywords: cartography, GIS, statistical data, geodynamics, man-made risks,Arcgis, map, SRTM,
survey

Introduction. Almaty is a region rich in natural resources, economically and, on the one
hand, mountainous in nature. In addition, the Earth gives is considered a region with very
complex, tectonic eruptions. Population density, rapid economic development lead to the spread
of environmental problems. Almaty region is a natural and man-made disaster zone, as well as an
ecologically aggravated zone.

The following work will be carried out to analyze the socio-economic and environmental
situation in developed countries and states with high market economies:

- conclusion of legislation and contracts;

- involvement of citizens in this direction, dissemination of information;

- financing of Environmental Protection;

- new technological application, compilation of special monitoring cards;

- improving environmental education;

- conducting special research work with the help of satellites.

In this context, GIS specialists can also contribute. With the help of special space
surveys, it is possible to create maps and conduct reconnaissance of the regions [1].

Literature review. In accordance with the experience of the Environmental Protection
Organization of the Republic of Kazakhstan, as well as the experience of developed countries,
the comprehensive regional plan for Environmental Protection is one of the most important
components of the health and Environmental Protection of the population of the Republic [2].
The Environmental Protection Program includes environmental audits aimed at establishing a
system for the implementation of comprehensive rehabilitation measures, including the full
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determination of the environmental impact of the above activities and the analysis of
geographical features, climate, Natural Resources, socio-economic conditions. It defines
environmental priorities for the next 3-5 years and the future, sets out specific activities, their
goals and objectives, deadlines for implementation, a plan for financing the plan [3].

It can be said that the Almaty region has entered the stage of a major natural and
technological disaster.The analysis of GIS information, a comprehensive assessment of the
impact of many natural and artificial processes on the territorial system will allow us to build a
unified model, as well as obtain new scientific results to overcome problem situations [4].

For this purpose, the structure of GIS-the collection, storage, modification and automatic
transmission of geographic information through automated computers and GIS-can be combined
according to the project as follows [5]. The multifunctional mortise is used for many tasks. This
implementation will use the following features:

- prepare and put a certain substance in a container;

- reference for information and modeling;

- modeling;

- professional modeling;

- automatic card creation;

- visual calculation [6].

To solve these problems, it is necessary to prepare the processed data in cartographic
form and provide it with the algorithms and software used. Can be seen as a data base as a tool
for studying the natural elements, dynamics, and system modeling of a region. The-provides
specific options for solving the following physical-geographical problems: studying the
morphological structure of a country, conducting physical-geographical comparisons, etc [7].

1 it is related to high-resolution satellite imagery, shaded topographic maps, and two-map
digital program maps. It contains data on more than 270 earthquakes in more than 50,000
countries and regions, more than 50,000 cities and islands, and more than 15,000 locations
around the world [8]. Interpreting information about political boundaries, rivers, lakes, world
coasts, etc.in in addition, it has many interesting featuresand we can imagine it as scientific
software for geography education [9].

Methods and materials. When these robots entered, they received about 12 mah of radar
data, and after processing, they obtained mah, which covered the Earth from 60 to 54 degrees
[10]. There are several versions of the information available in IA: a preliminary version.The
second option will be considered further - separating the edge and the tank, filtering the wrong
values. Information from no. they are popular in several versions: the size of the grate is 1 sec. 1
no. E 3 No 3 No [11].

The cell size data is 1 angle 91 seconds (i.e. the cell size is 1 angle 91 seconds). in some
cases (for example, a spatial resolution of 30 meters), they are more accurate, but, unfortunately,
only in the United States.

In the rest of the country, the data comes from IA and is available to the public, the cell
size is 3.3 arc seconds (that is, the spatial resolution of 90 m), and the resolution is at least 16
[12].

Figure 1 — Access to the earthexplorer page through special registration
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Figure 2 — Designation of the required area Figure 3 — Selection of the desired space
shot
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Figure 4 — SRTM space surveys
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Figure 6 — The process of obtaining a DEM Image by creating a special mosaic

The process of obtaining hydrography using SRTM space survey:

Figure 7 — Obtaining hydrography data from Space survey

Resultsand Discussion. 1. Filling tool (mAh) focus current (mAh), pulse direction. It
uses several different parameters such as (direction), urban development reduction (catchment
area), catchment area (catchment area) and soil filling (zoning) [13]. Tool use is a procedure that
is repeated until all shortcut websites are exhausted, taking into account the specified number of
limits (above). When you fill a local gateway, you can create a new local gateway at the edge of
the selected area, and these sections will then be removed from the loop.
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2. Duck section to obtain the hydrological properties of the surface. The direction of cell
flow can be selected. This is done using a flow direction tool.

3. This tool uses it as an input page and provides a grid that shows the direction of supply
of each cell. If you select the «output distortion» option, Create an output table that represents
the measure of the maximum change in the flow direction relative to the distance between the
drive centers in cents. If you select«load from end cell» (force all boundary cells), all cells
loaded from the edge of the website will be outside the network boundary.

4. There are 8 correct directions relative to 8 adjacent blocks through which the drain
passes. This method is often described as the eight-step flow model (98) and follows the basic
method of Jenson and Domingo [14].
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Figure 8 — Mathematical foundations of the program

The flow accumulation tool calculates the total flow, which is the total mass of all
stations falling under the starting laser slope of each station. In the absence of a raster scale, each
cell acquires a mass of 1, the value of the original raster cell is equal to the number of cells
contained in each cell [15].

The lower icon in the upper left corner shows the direction of movement of each cell, and
in the upper right the number of cells entering each cell [16].
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Figure 9 — Mathematical foundations of the program

An example of using this tool is to determine the amount of precipitation that will arrive
in a basin. In this case, the input range of the scale can be a continuous range representing the
average precipitation for a given period of time. The measurement result determines the amount
of precipitation flowing from each cell, so that all precipitation flows to the surface, no
precipitation, no evaporation, and precipitation does not reach groundwater. This procedure can
be considered precipitation above the surface of each cell [17].
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Required layers in the process of creating a physical map:

1. introduction of settlements
2. Hydrography

3. roads

4. Forest

5. Border
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Figure 11 — Natural and man-made map of
Almaty region
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Figure 12 — Natural and man-made map of Almaty region

Conclusions. In the article, we compiled a map of natural and man - made threats to the
Almaty region using GIS data. To create a map, we used SRTM space capture. Card details can
be processed, updated, compared, and monitored. By making a preliminary forecast of natural
hazards, it is possible to prevent the upcoming major disasters. Drawing natural and artificial
maps of Almaty region. Effective use of location images during installation, use computer
technology, data mapping. On the map, you can explain, predict and track threats in the Almaty
region.
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AJIMATBI KAJTACBIHBIH TABUT'U )KOHE TEXHOI'EHAIK TOYEKEJIJAEPIHIH
I'EOAUHAMMUKACBIH BAKBIJIAY

BbekcentoBa P.T., reorpadus FEUTBIMIAPBIHBIH TOKTOPHI
Typcbinbek K.b., TokTopaHT

On-DPapabu amvindaswv Kazax ynmmulx yrusepcumemi, Aamamel K., Kazaxcman

Angarna. AnmaThl OOJBICBIHBIH TaOWFU JKOHE JKacaH/bl KayinTepiHiH aliMaKThIK JKYHECIH JKaH-
JKaKTBl Oaranay MakcaThblHIAa KapTaHbl KYpy, OHBI YCBIHY, ©HZAEY, Talaay MacenenepiH memry. Ocbl
MocelnesepAl Ielle OTBHIPBI, aNJaFbl KaKTBIFBICTAp MEH IMpoOieManapibsl OHAW IIeNnry >KOIIapbiH
KapacTeIpyFa Oonanbl. byHBI TaOWFW XKoHE aHTPONOTEHIIIK Macenenepre OoInKaM jKacay apKbUIBI JKOI
OepMeyre 00aIbI.

AnMatel OOJIBICHIHBIH TaOWFH JKOHE TEXHOTCHIIK amaTThl JKaFIalapbIHBIH TaMbIPhl TayIIbI
alimMakTapra ToH TaOuFy amaTTap 00BN Ta0bUIanbl. bi3 MayChIMIIBIK KOIIKIHIEP MEH JKep CLITKiHICTEpPiHIH
JKarainapelH eckepeMi3. AJMaThl OOJBICHI TayJibl aiiMaKTa OpHAJACKAHJBIKTaH, JKEP CUIKIHICIHIH
OIlIaKTapbl ©T¢ KOIll. TEeKTOHMKAJIBIK KO3FaJbICTap JKui Ke3mecedi. Ipi TaOWFM amaTrTapiAblH aIblH ally
YIIiH apHaiibl 0akpUiay >KYMBICTAphIH JKYprizy Kaxker. OCHl TYPFBIJIAaH ajfaHAa TeOIWHAMHUKAIBIK
KapTajapabl KypacThIpy, ep KbIPTBICHIH 3epTTEey, JKep CUIKIHICI OIIaKTapbhlH aHBIKTAY JKOHE capaiay
keMeKkke Kenemi. OCBIHBIH apKachlHAa ipi amaTTapiblH alJblH ainyra Oonanel. Makaiaga AJMarthl
OOJBICHIHBIH TaOWFH JKOHE TEXHOTEHIIK JKaFIalIapbIHBIH KapTackl skacanasl. Kapransr Kypy OapbichiHIIA
I'AX nepexrtepin konmaHa oTwIpbi, biz ArcGIS koceiMmaceiHma kaprta xacanblk. biz [AX - man
JISpeKTepi apHaibl TuiaTGopMa apKbUIbI aJIbIK, OarJapiaMaHblH KOMETiIMEH FapbIITHIK 3epPTTEyJIepIi
eHnenik. biz nmepekrepai SRTM rapblmThIK 3epTTeyiHiH HeriziHme anfablK. JKpUl callbIHFBI e3repicTep
JMIMHAMHKACHIH 3ePTTeH OTHIPHII, KapTajiapApl CaJbICThIpa OTHIPHIN, HAKTH OOInKaMIap xacayra Ooafpl.
Terin mnardopmanap apKbUIbI JepeKTep/i KUHAY YTHIMIIBI HISHTIMEpi xKacayFa koMekTecei. Kapramap
KOMETIMEH MaJliMeTTep Oa3achlH OakpliayFa, jKaHApTyFa,caKkTayFa jXoHe eHjeyre Oosazipl. Makaianua
0o0nBIC aliMaFrblH TONBIK 3epTTey Kyprizinmi, ['AXK mepexrtepiH yTBIMIBI, THIMAI TNaiijalaHyra MoH
oepinui.

Tipek ce3mep: kaprorpadusi, [AXK, cTaTHCTHKAIIBIK MaIiMeTTep, TeOJMHAMUKA, TEXHOTEHIIK
Kayinrep, Arcgis, kapta, SRTM, 3eprrey

MOHHUTOPHUHI 'TEOAUHAMMUMKU INTPUPOJHBIX U TEXHOI'EHHBIX
PUCKOB AJIMATBI

BexcentoBa P.T., nokTop reorpadpuvecknx HayK
Typcynoexk 7K.B., TokTopaHT

Kazaxckuil nayuonanbHulil ynusepcumem umenu anb-Dapabu, 2. Aimamel, Kazaxcman

AnHoTanust. Llenpro cTaTen sABJIsETCA pEIIEHUE 3ajad COCTABICHUS KapThl, €€ MpeCTaBICHuU,
00pabOTKH, aHamM3a C I[EeNbI0 BCECTOPOHHEH OIEHKH PETHOHAJBHOW CHCTEMBI NPUPOIHBIX U
WCKYCCTBEHHBIX YTpo3 AJIMATHHCKOW 00nacTy. PelmuB 3TH 3a/1auu, BBl CMOXKETE PACCMOTPETh CIIOCOOBI
JIETKOTO pa3pelIeHus] MPEICTOSIINX KOH(QIMKTOB W MpoOieM. DTO MOXKHO NPEAOTBPATHUTh, Jeiias
ITPOrHO3bl OTHOCUTECIIBHO IPUPOJHBIX U aHTPOIIOTCHHBIX Hp06HeM.

[MpuymHOW TPHUPOJHBIX M TEXHOTEHHBIX KaracTpo® B AJIMATHHCKOW 00JacTH SIBISIFOTCS
CTHXMIHBIE OEICTBUS, XapaKTEepHbIE AJISI TOPHBIX PETHOHOB. MBI OyJeM YYMTHIBaTh YCIOBHUS CE30HHBIX
ceneil u 3emierpsiceHnid. [lockonpky AnMaTHHCKas 007acTh SIBISETCS PETHOHOM, PACIIONIOKEHHBIM B
TOPHOM 30HE, 3/1eCh MHOTO 0YaroB 3eMJIeTpsAceHui. HacTo MpOUCXOAT TEKTOHUYECKUE ABMKeHUs. Jliis
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NpPENOTBPAIICHUS  KPYMHBIX  CTUXUHMHBIX  OCICTBMH  HEOOXOAMMO  MPOBOIUTH  CIELHUATBHBIC
MOHUTOPUHIOBBIE PaboThl. C 3TON TOUKU 3pEHUS HA ITOMOILb NPUXOJAT COCTABICHUE I'€0IMHAMUYECKUX
KapT, U3y4eHUE 3eMHOM KOpBI, BBISBICHHE U TU(QepeHnranus o4aro 3emierpscenuii. C moMombio
3TOr0 MOYKHO MpPEAOTBPAaTHTh KpYMHBIE KaTacTpodul. B cTraTeke cocTaBieHa KapTa MNPUPOAHBIX U
TEXHOTEHHBIX YCIOBHH AIIMaTHHCKOW oOmactu. B mporiecce co3manus KapTel, ncnoib3ys nanasie [HC,
MBI cO3lanu KapTy B mpwiokeHud ArCGIS. Mol nonydanu nanaeie n3 [MIC depes crenuaibHYO
wiatdopmy, o0padaTeiBass KOCMUYECKUE CHEMKH C TOMOLIBIO MPOTPaMMBbl. MBI TONYYMIIM JaHHBIE Ha
OcHOBe KocMuueckol cheMku SRTM. M3yuast nuHaMuKy W3MEHEHUH 3a KaXKAbI TOJl, CPaBHUBAS KapThl,
BBl MOXXET€ Nenarbh yOeauTenbHble MPOrHO3bl. COOp MaHHBIX C TIOMOIMIBI0 OECIIATHBIX TUIATGOPM
MIOMOTaeT CO3JaBaTh palHoOHabHbIE pemeHus. C MOMOIIbI0 KapT MOXHO OTCIEKUBAaTh, OOHOBIATS,
XPaHHUTh U PeAaKTUPOBATh 0a3y JaHHBIX HHPOpMaLKH. B cTaThe OBIIIO MPOBEICHO IOHOE UCCIIEIOBAHUE
TEPPUTOPUM PETMOHA, BAKHOCTh ObUIa IpUAAHA PALHOHAIBHOMY, 3(Q(EKTHBHOMY HCIOIb30BAHUIO
nmanaeix T UC.

Kurouesbie caoBa: kaprorpadus, ' MIC, cratuctudyeckue AaHHbIE, T€OJUHAMHUKA, TEXHOTCHHbIC
pucku, Arcgis, kapra, SRTM, cbemka
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1 .

Kopxvim Ama amwvinoaeel Kvizviiopoa yrusepcumemi, Koizviiopoa K., Kazaxkcman
2 ;

JLH.T'ymunes amvinoazvl Eepasus yimmeix yHugepcumemi, Acmana ., Kasaxcman

Angarma. CepriMIi TUIaCTHHAJAPJBIH TeMIlepaTypara OalIaHbICTBI TEpPOEIC TEOPHUSCHI
CEPIIMIUTIK MOJYJIi JKOHE JKBLUTYNBIK YIIFal0 KO3(QQUIMEHTI CHUAKTHI TUIACTHHA MaTepUAaIBIHBIH CEepITiMIi
KAaCHeTTepiHIH TeMmIepaTypara OalIaHBICTBl ©3TrepiCTepiH KapacThIPYIbl KAaMTYbl MYMKiH. byn Taburu
TepOeltic JKUUTIKTEpiHiH e3repyiHe XoHe TepOeIMeri IIacTHHAHBIH MillliHiHe o3repyiHe okeneni. MyHaai
MOJIETIBICp AWHBIMANBI TEMIlepaTypa >KaFIalbIHIAFbl CepIiMAl JKYHelepiH opeKeTiH TYCiHy VIIiH
MaHbI3bl 00NABI, MBICAJIBI, KYPBIIBIC KOHCTPYKIMSIAPBIHBIH KbUTYJIBIK TYPAKTBUIBIFBIH TAJIAY KE31HIE
HeMece allHpIMaITbl TEMIIEpaTypa JKaFAalblHa )KYMBIC iICTEHTIH KYpbUIFbUIap/a.

TyTKbIpcepmiMIi MIacTUHATIAPABIH TEMIIEpaTypara OaiIaHbICThI TepOeiic TEOPUICHIH MOJCIBLY
TeHJEYJIepiHIe MaTepUaNIblH TYTKBIPIBIFBI KOJINAHbUIAAB!, OYJI MIACTUHAHBIH XYKTEME TYCKEH Ke3Zeri
JKOHE TeMIlepaTypaHblH e3repyl KesiHgeri aedopManusuiany KaOireTiH eckepeni. TyTKeIpcepmiMii
TUTAaCTHHANAP/IBIH TeMIepaTypara OalIaHbICThl TepOelliciH 3epTTereH Ke3Ae KbUTy OTKI3TIIITIKTI JKoHE
TeMmreparypara OalIaHbICTBl MAaTE€pPHAIABIH TYTKBIPJIBIFBIHBIH ©3repyl KapacTeIppliansl. MyHnai
MOJENBAEPAl, MBICAJIBI, ad’POFaphIl OHEPKACcidi HeMmece MalllMHa jKacay CHSKTBI OKCTPEMAalibl
JKarainapaa JKYMBIC JKacaWThIH KOMIIOHEHTTEp/l »kolayiay Ke3iHje makiaa OoJIaThIH alHBIMAJIbI
TeMIIeparypa >karJaiblHaa MaTepualgapAblH JUHAMHUKAIBIK SPEKETiH Tajiay YIIiH KojaaHyra OoJalbl.
TemmnepaTypaHbl €CKepe OTBIPBII, TYTKBIP CEPIIiMAI INIaCTHHAIAPABIH TepOeIic TeopusCH MaTepUalAbH
CepmiMJii FaHa €MeC, TYTKBIp KACHETTEpiH J¢ MOJACIbACYAl KaMTHIbl. MyHIal IJIacTHHAIAP/bI
MOJIENIb/ICY JNIETTE TYTKhIP CYHBIKTBIKKA apHanraH HaBbe-CTOkC TeHJeysepi HeMmece KaTThl JIeHere
apHaiFaH JeopMalisUlaHaThlH JCHE AMHAMHMKACBIHBIH TEHJEYJIepi CHSKTBI KO3FaJblc TEHAEYJIepiHe
HET131eJTeH.

Tipek co3mep: Ilyaccon koadduimenti, Kyma TepOeicTep, ChI3BIKTHIK YIIFal0 KO3 (UIIUCHTI,
TemIeparypa

Kipicne. Kypbuibic mMarepuangapblHa KOHBLIATBIH 3aMaHayd TallanTap, €H ajJbIMEeH,
aZaMJIap/blH KaXeTTUIIKTepIMEeH, AW3aiiH epeKUIeNiKTepiMeH, (YHKIIMOHAIIbl MaKCaThIMEH,
Kayinci3airiMeH, KypbUIbIMAApAbIH OepIKTIri MEH TYPaKTbUIBIFBIMEH aHBIKTAJIa/Ibl.

3amMaHayu KYpBUIbIC MaTepuaiapblHa KOWbUIATHIH TaJIaliTapJblH 1II11HAE KYPbUIBIMHBIH
KYHBl MEH OEpiKTiri, MaTepuaigapAblH TE€XHUKAIbIK, KYPBUIBIMJIBIK-COYJIETTIK KacHETTEepiHEeH
Oacka, pU3MKaIbIK cUMlaTTamManaphl 1a epeKIieneHesl.

Kazipri  3amaHfbl  KOHCTPYKUMSUIAPABIH  HETi3Ti  3JeMEHTTepl  JKEHUITIriMeEH,
dbopManapelHbIH YTHIMABUIBIFBIMEH KOHE OJapIblH JKOFapbl XKYK KeTepy KaOileTiMeH,
HSKOHOMHKAJIBIK ~ THIMIUIIMIMEH JKOHE TEXHOJOTHSUIBIK KOpCETKIIIIMEH epeKIIeIeHeTiH
riacTuHamap 0oJbIn TadbLIaas! [1].

M30TponThl IUIACTHHAHBIH TEMIIepaTypara TOyelJl TepOenicTepiH CeprmiMIulK IeH
KBUTYCEPIIMAUTIK TEOPHUSCHIH KOJIJaHA OTBIPBIN cuUmarTtayra Oomajbl. JKeUTyJbIK-CceprmiMILTIK
TEOPHSICHl TeMIepaTypaHbIH ©3repyiHe YIIbIparaH Ke3ze MaTepHalblH KacUeTTepiHiH e3repyiH
(MbIcaibl, ceprmiMIUTIK Moaymi, [lyaccon K03 PUIIMEHTI KoHE KbUTYJBIK YIIFat0 KodhpUireHT?)
cuUnaTTaubl.

TemneparypaHbl ecKepe OTBIPBII, CEPITIM/I INTACTUHAHBIH TepOeTicTepiH cunaTTay YIiH
MaTepHaJIbIH MEXaHUKAJIbIK KaCHeTTepl peTinje OaiikanaTelH TepOericTep TeHIeYiH, COHAai-aK
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TEMIIepaTypaHblH dCEpiHEH OJApJAbIH ©3repyiH amyFa O0oiansl. Anaiia TemnepaTypaHbl ecernke
aly ecCenTiH KYPACHIUIINiH apTThIpaabl, OWTKEHI TeMIEpaTypaHblH ©3repyl MaTepHaIbIH
KBUTYJIBIK YJIFal0 KodpuuueHTi, cepmiMainik Moxyii >xoHe IlyaccoH xo3dduumenTi CUSKTHI
MEXaHUKAJIBIK KACUETTEPIH ©3repyiHE aJIbII KeIe/i.

TemmepaTypanbl eckepe OTBIPBIN, CepHiMl IUIACTHHAHBIH TEpOENiCTepiH CepriMIiUTiK
TEOPHUSACH MEH JKbUIYy OTKI3TIIITIK TEOPHsIChl apKbUIbl 3epTreyre Oomnaapl. TemmepaTypaHbl
€CeTKe ally MaTepHalJIbIH MEXaHUKAJIBIK KACUETTEPiHE, MBICAJIBI, CEPIIMIIIIK MOYI, KBUTYJIBIK
ywiFaro koddduimentrepi xoHe T.0. mapamerpiepre oacep ereii, Oyl IIaCTHHAHBIH TepOeic
TEHJCYIHE ocep eTe/Il.

Marepuanaap MeH agicrep. JKanmpl jkarmaiiia TemnepaTypaHblH €3Tepyl IIacTHHA
MaTepHaJbIHAAFBl IMIKI KEepHeylep MeH AeopMauusuiapAblH e3repyiHe okeneni, Oyin e3
Ke3eriHje OHBIH TepOeIic JKUUIIriH e3repTe amaabl. MyHmail TepOemicTepli MOJenbACY YIIiH
Hagbe-Jlame TeHmeynepl CUAKTBI CepHiMAl MaTepuas YIIiH KO3FaJIbIC TEHJCYJIePiH, COHIai-aK
IUTACTUHAJAFbl TeMIIepaTypaHblH TapalyblH CHUIATTAy YIIIH JKbUTY OTKI3TIIITIK TeHJEYJIEpiH
KOJIJaHyFa Oomjanpl. Opi Kapald, KbUIYJBIK >KOHE MEXaHUKaIbIK (hakTopiapAblH IUIACTHHA
JTUHAMHUKAChIHA O1pJIECKEH 9CepiH Tayay KYpriziiei.

MyHnnaii 3epTTeyiep apKbUIBI IIETKI JJIEMEHTTEp OMiCTepiH HeMece Oacka oicTepiH
KOJIJIaHa OTBIPHIT, KAaTThl MEXaHHKa TEHJAEYJIEpiH, COHJAl-aK KbUTy OTKI3TIIITIK TEHICYIepiH
HICNTy VIIIH CaHIBIK MOJENBICYAlI KaxeT ereii. TemrmeparypaHbl €CKepe OTBIPBIIN, CEpIiMIi
IUTACTUHAHBIH KyMa TepOelnicTepi MaTepHalblH MEXaHUKAIBIK JKOHE TEPMHUSIIBIK KaCHETTepiH
€CKepyli KaXeT eTeTiH Kypaeni ecem Oonbim  TaObutagsl. TemmepaTypaHbIH — e3repyi
MaTepUaIblH CepIiMIlI MOAYJbJEPIHE, JKbUTYIBIK YIFal0 Kod(hduiuueHTTepine, MaTepuaibly
TBIFBI3JIBIFBIHA JKOHE 0acKa mapaMeTpiepre acep eTyi MyMKiH, OyJl €3 Ke3eriHje IUIaCTHHAHBIH
TepOeric KHUUIIKTepl MEH MilliHJepiH e3repTe anaasl. MyHmail TepOenicTeplii MOAENbACYIiH
HETI3T1 aclekTici — OyI TUIACTHHAHBIH IOIHACTI TeMIepaTypa epicCiH IYphIC aHBIKTAy JXOHE
€cernke ajny, eWTKEeHI Oy OHBIH MEXaHUKaIbIK KAaCHETTEpiHE, JEeMEeK, TUHAMUKAJIBIK MiHe3-
KYJIKbIHA alTapJIbIKTall acep eTei.

Temmneparypanbl eckepe OTBIPBIN, CEpHIMII IUIACTHUHAHBIH KyMa TepOemicTepiH
TEMIIEPATypaHbIH 9CEpPIH EeCKEPETIH IUIACTUHAHBIH TepOenic TeHJeyl apKblUIbl CHUIAaTTayFa
OoJaanl.

Temneparypanbl eckepe OTBIPBIN CEPIIMII TUIACTHHAHBIH TEpOEICTepiH MOJIETbIALY/IH
HET13T1 KaJlaMJaphl peTiHAe MbIHAIAP/Ibl KapacThIpyFa 001a bl

1. TemnepaTypaHbl €cKepe OTBIPBIIN, IJACTHMHAHBIH JAeopmanusicbl MeH TepOemiciH
CUMATTaNThIH TEHACYIePl TYKbIpbIMIAY.

2. Tenneynepnai nienry o/iciH TaHIAY.

3. IlnacTMHAaHBIH ~ TEOMETPUSUIBIK ~ JKaFdalblH, LIeKapalblK  IIAPTTapAbl  JKOHE
TEMIEPATYPAJIBIK dCEpIIep/l ECKEPETIH MIIACTUHAHBIH AUHAMUKAIIBIK MOJENIH KYPY.

4. TlnacTUHAHBIH TepOeTiCTepiHiH MilliHI MEH XHUUIIT1H aHbIKTayFa apHaJIFaH TeHIeYyJep
KYHeCIH menry

TemmnepatypanblH cepmiMIi TepOemicTepre ocepiH ecenke anyaslH Oip omici -
KBUTYCEPIIMIUTIK TEOPUACHIH KOJJaHy. bysn Teopwsutapia CepmiMAUIK TEHACYIEpl KbUTY
OTKI3TIIITIK TEHJEYJIepiHe alHalaabl >KOHE TeMIepaTypaHblH MaTepHaNIbIH CEepHIMILTIK
KacHeTTepiHe ocepi eckepiieni. by quddepeHnnanasik TeHaeynep xyheci peTiHae YChIHBLTYBI
MYMKIH.

Hotmxkenep :xoHe TaakblLiayiaap. M3oTponTsl MarepHanmapIblH JIHHAMHUKAIBIK
MOJIeJIbICPIHIH CHUMATTaMalapblH OHBIH TYTKBIPJIBIFBIH JKOHE CEpPIIMIIIK KACHETTEPiH ecKepe
OTBIPBII 3€pPTTEY/E, OChl OAFBITTaFbl TEOPHSUIBIK 3epTTEYJIEPIH HETI3ri Macenenepi OOibI el
OJIIIEMIl KOHE YII eJIIIeMJi ecenTepAl KapacThIpFaHIa MaTeMaTHUKaIbIK OIICTepAl KOJJIaHy
asICBIH KEHITY OoJibIn TaObu1aAbl. bys OarbITTa oIl /1€ TOJIBIK 3epTTEYIIep KYPrizyal KaxkeT eTel,
ce0ebi1 Ka3zipri 6enrisi ecenTey 9IicTepl TEXHUKAAAFBI KOHE KYPbUIBICTAFbl KOIITETeH CYpaKTapra
xKayar 0epe aJiMaiibl.
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KeHICTIKTIK TU1acTUHaNmapAbIH TepOenmicTepiH 3epTTey Ke3iHAe OHBI KapamaibiM,
IUTACTUHAHBIH OPTa >Ka3bIKTHIFbIHA apHAJIFaH €Kl OJIIEMJl €CENKe aybICTBIPbUIAJbI JKoHE Oy
TepOEIICTI TyABIPATHIH CHIPTKBI KYIITEPre MEKTeY KOsIbI [2].

By chIpTKbl KyliTepre KOHbLIATBHIH IIEKTEY IUIACTHHAAA KOFapbl JKUITIKTI TapajiaTblH
TOJIKBIHIAp OONMMaybIHA ajbIll Kelledi, ce0edi OyIT skaFaiiia TapanaThlH TOJIKBIH KOOPAUHATTAP
OOMBIHIIIA KOHE YaKbIT OOWBIHINA IIACTHHAHBIH OJIIEMIHEH Kim Oojafbl >KoHE Oy mapT
OpBIHJIATFaH/Ia TYTKBIPCEPITIM/II TTACTHHATIAPIBI €Ki OJIIIEM/II ISHE JIeN KapacThIpyFa OoaIbl.

byn ecenti KapacTelpraHaa 13/€J€TiH I[IamMalap peTiHAe IUIaCTUHAHBIH OpTa
Ka3bIKTRIFBIHBIH, ~ Z =0  HyKTenepiHiH JedopManusiiapbl MEH OpbIH  aybICTHIPYJIApbIH
KapacThIpambI3 [2].

XKa3zplK 371€MeHTTIH Temmeparypara OaimaHbICThl TepOemic eceOi noreHuman @, Q

TeMIiepaTypa »xoHe W BIFBICYBIHBIH HET13T1 06JIiri apKbUIbl KeJieci Typ/e >ka3butabl [1]:
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h2n+l

TV = f,(x,y,t).

2‘9)/112)Q ﬂgl)Qn+2 + /112)Qn+1 ]}(

myngarsl U,V,W mamanaper 24, V, W opeiH aybicThIpynapabiy kone Q mamacer T
TEeMIIEpaTypaHbIH 0acThl IIaMaapbl OOJIBII TaObLIAIbI.

TyTkpIpcepmiMIl MIACTHHATAPIBIH TEMIIEpaTypara Toyelnal Tepoernic ecebi omeduerTep
Ti3IMIHJIET1 5-)KYMBICTA TUTACTHHA OCTiHIH opOip HYKTECI YIIiH >KbUTY aFbIHBIHBIH THIFBI3IBIFbI
YaKbIT TIEH KOOpauHaTajgap (QyHKIHICH peTiHae OepiireH »araail YIIiH, SFHH TeMIlepaTrypara
apHanrad Il TekTi mekapanblK MAPTTHI KOJIJaHa OTBIPHII ajIbIHFaH.

KopsIThinabl. KapacThIpbUIbIT  OTBIPFaH JKYMBICTA, JKOFapbiaa Oepinren (1) Trenaeynep
JKYMECIH IIeNly YIIiH IJIaCTHHAHBI KOpIIaFaH OPTaHbIH TEMIEpaTypachl >KOHE IJIaCTMHA MEH
KOpILIaFaH OPTaHBIH apachlHAAFbl KbUTY alMacy 3aHbl Oenrini OoyiFaH KaFjgail YIiH, SFHU
miactiHa OeTTepingeri Temmeparypa pexkumi ymiH Il TekTi 1miekapanblk 1maprTrap
a1 IaHbLIbI.

(1) Temmeymep kyieci TYTKbIpCEpIiMAlI IUIACTHHAHBIH TEMIIEpaTypara OaiaHBICTHI
(OaitmaHbICKaH TeOpHs) KyMa TepOeiCiHiH KaIIbl TeHAeyaepi O0bIN TadbIIaab! [2].

W3oTponTel miacTHHANAPABIH TEMIIepaTypara Toyenai  Kyma TepOemicrepini (1)
TEHJCYJep >KyHeciHIe X, Y KOOpAWHATTap >KOHE t yakbIT OOMBIHIIA Ke3 KENreH Aopeent
TYBIHIBUIAPEl 0ap, KYpBUIBIMBI OOWBIHINA Kypnemi ecentep OOJbIl TaObUIAAbI, COHJIBIKTAH
KOJIJIaHOaNIbl ecenTepii IIbIFapy >KOHE HHXKEHEPJIK ecenTey UIelly Ke3iHJe KHBIHABIKTap
TYbIHIANbI.

By kapacTeipraH >KyMbICTa TYTKbIPCEPIIM/II MIACTHHAHBIH TEMIepaTypara OaiIaHbICThI
TepOeltic ecenTepiH Mely Ke3iHAe TYbIHABUIAp OOWBIHINA KAXKETTi MIEKTI AOPEKENEpiH anyra
0oJaThIH HAKTHI TEHACYJEp Nainananbuibl. HakThl TeHAeynep Kaimbl TeHACYIepaeH alFallKbl
KOCBUIFBIIITAPMEH IIEKTETY apKbUTBI AJTBIHA B

W30oTponThl miacTUHANApIBIH TEeMIEpaTypara Toyeslali KyMa TepOelicTepiH 3epTrey
Ke31HJIe 3epTTEeJeTiH amajap peTiH/ie MIacTUHAHbIH OpTa ka3bIKThIFbl Z = 0 HykTenepiHigy W
BIFBICYBIHBIH (0, I/ MOTEHIHATAAPHIH skoHe () TeMIepaTypaHbl KapacThIpaThi 6oscak, onza (1)

TeHeyNep Kyhecinae OipiHII KOCHUIFBIILITAPMEH HISKTENIMN KOHE TIAaCTUHKAHBIH MaTepHaIbIH
CEepITIM/II JCTT €CENTEH OTHIPHIN 3-)KYMBICTA AJIBIHFAH KJIACCHKAIBIK TEHICYJICPTe KAKbIH HAKTHI
TEHACYIEPAl albIH/IbI.
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a »oHe b - KenaeHeH koHe KyMa TOJIKBIHAAPIBIH CEPITIMII OpTaaa Tapaity KbUIAaMIBIKTaphI.
(1) Ternneynep xylieciHiH COHFBI TeHAeYiHAe N=0 TeH Jen ecenTenince, albIHATHIHBI:
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TYTKBIPCEPIIMI IJIaCTUHANAPBIH TeMIepaTypara OaillaHBICTBI €pKiH Kyma TepOericTepiHiH
KYBIKTAJIFaH TEHICYiH aJIbIHA bl

16 1 62
Q+h, AQ—[C—§§+?&2 —aOPKJQ h+hPK(Ap+W )h = f,(x,y,t);
HEMECC (4)
1 106 1 02 1
AQh, + ——ho[ag —28t2—aOPKJQ +hOPK(Ago+W):Ff2(x,y,t).

M3oTponTel miacTHHaNIapAblH TEMIepaTypara Toyeial TepOenicTepiH 3epTTey Ke3iHJe
(1) Tennmeynep xyleciHeH ecenTeysiepre KaxeTTi TybIHJbl OOWBIHIIA TOPTIHILI KOHE >KOFaphI
peTTi TeHaeyaepal anyra 0oJabl.

TyTKbpIpcepnimMal MIacTUHANAPIBIH TeMIlepaTypara ToyesJai Kyma TepOernicTep YUIiH
anbiHFaH (2) xoHe (4) TenneyinepieH OaiinaHblc KOA(p(UIUEHTTEpl HOJbIe TEH OoJFraHaa
(n, = 0) Gomranga KbUTycepmiMALTIKTIH GaliIaHbICIIaFaH TEOPHACHI JKaFIalbIHAA KybIKTAIFaH

TEHJICYJIEP/Ii aBIHA/bBI, Al JKBUIYIBIK YiFal Koddduimenti Houbre TeH Oonranna (o, =0)

OonFaHga 5-)KyMbICTa aJbIHFaH TEHACYMEH COMKec KEeJNETiH TeMIepaTypara Toyenal 00IMaliThiH
U30TPOIITHI IUTACTHHAHBIH KyMa TepOeiCiHIH KYbIKTaJIFaH TeHJIEYyJIepl albIHAIbI.
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CBOBOJHBIE IMTPOJOJIbHBIE KOJIEBAHUSA TEPMOBA3ZKOYIIPYTI'UX
IVIACTHH

Ypreunmodexon A.T.l, KaHAUJAaT TEXHUYECKUX HAYK
TypceimaTosa O.M.', PhD
Typcbinbai B.A2 CTYZIEHT
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Kwoizviiopourncxuil ynusepcumem umenu Koprxoim Ama, 2. Keizviiopoa, Kazaxcman

2 Lo !

Eepasutickuti nayuonanvhulil ynugepcumem umenuy JI.H.Iymunesa, 2. Acmana, Kasaxcman

Annotauus. Teopust KojaeOaHUH YNIPYTUX IJIACTHH C YUYETOM TEMIIEpATyphl MOXKET BKIIOUYATh B
ce0s pacCMOTpeHHME W3MEHEHHWH B YIPYTrHX CBOMCTBaX MaTepHasia IUIACTHHBI, TaKMX KaK MOMYIb
YIPYrocTH ¥ KO3()(GHUIMEHT TEIUIOBOTO PACHIMPEHHs, B 3aBHCUMOCTH OT TEMIIEPaTypbl. DTO MOXKET
MPHUBECTH K M3MEHEHHUSM B YACTOTaX COOCTBEHHBIX KOJICOAHWMH M (QopMe KOJICONIOUICHCS TIaCTUHBI.
Takue Monenu MOTryT OBITh BaKHBI AJIS TIOHMMAaHHUs TOBEICHHS YNPYIHX CHCTEM B YCIOBHUSAX
HEePEeMEHHON TeMIIepaTyphl, HaPUMEp, TP aHAIN3e TEPMOCTAOWIFHOCTH CTPOUTEIBHONW KOHCTPYKIIHI
WM B mprbopax, paboTaromux B IEPEMEHHBIX TEMIIEPATYPHBIX YCIOBUSIX.

Teopust koneGaHul BSI3KOYNPYTHX IUIACTHH C YYETOM TEMIIEPaTyphl TOOABIISIET K YpaBHEHHSIM
MOJEIMPOBAHUS BS3KOCTh MAaTE€pHalia, YTO YYHUTBHIBAET €ro CIOCOOHOCTh K jAedopMamuu mHpu
NPWIOKEHUH Harpy3Kd W HM3MEHEHMU TeMIepaTyphl. DOTO MOXET BKIIOYaTb B ce0s pacCMOTpEHHUE
TEIUIOTNIPOBOJTHOCTH M WM3MEHEHMs BA3KOCTH Marepualia ¢ TeMIepaTypoil. Takue Moaenst MOTyT
HNPUMEHSTHCS, HaIpUMep, JUIs aHaH3a JMHAMUYECKOTO IMOBEACHHS MaTepUalioB B YCIOBHUX IIEPEMEHHON
TeMIIepaTyphl, YTO MOJIE3HO IPH NPOESKTUPOBAHHU KOMIIOHEHTOB B 3KCTPEMAJIbHBIX YCIOBHSX, HAIPUMED,
B a9POKOCMHUYECKOH MPOMBINUIEHHOCTH WM B MAIIMHOCTPOCHUH. Teopus KoieOaHWi BS3KOYNPYTHX
TUTACTHH C YYETOM TeMIIepaTyphl BKIIOYAET MOJICIHPOBAHHE HE TOJIBKO YIPYTUX, HO M BS3KHX CBOWCTB
Mmarepuaina. [Ipu ydere Temmeparypbl 3TO TaKKe BKIIOYACT B ce0si M3MEHEHHE BS3KOCTH MaTepHala.
MopenupoBaHue TaKMX IUTACTUH OOBIYHO OCHOBBIBACTCS HA YPAaBHEHUSX JBIKEHHS, TaKUX Kak
ypaBHeHus: HaBpe-CTokca j1st BS3KOH )KUAKOCTH WM YPaBHEHUs IWHAMUKH J1e(pOPMHUPYEMOTO Tela st
TBEPIOTO TeJa.

KaoueBbie caoBa: koddpdumment Ilyaccona, mnpomonsHbie KojieOaHUs, Ko3QdummeHt
JMHEHHOTO pacIIupeHHs, TeMIepaTypa

FREE LONGITUDINAL OSCILLATIONS OF THERMOVISCOELASTIC PLATES

Urgenishbekov A.T.}, candidate of technical sciences
Tursymatova O.1.%, PhD
Tursynbay B.A.?, student

'Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan
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Annotation. The theory of temperature-adjusted elastic plate vibrations may include
consideration of changes in the elastic properties of the plate material, such as modulus of elasticity and
coefficient of thermal expansion, depending on temperature. This can lead to changes in the frequencies
of natural vibrations and the shape of the oscillating plate. Such models may be important for
understanding the behavior of elastic systems under variable temperature conditions, for example, when
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analyzing the thermal stability of building structures or in devices operating under variable temperature
conditions.

The theory of vibrations of viscoelastic plates, taking into account temperature, adds the viscosity
of the material to the modeling equations, which takes into account its ability to deform under load and
temperature changes. This may include consideration of thermal conductivity and changes in the viscosity
of the material with temperature. Such models can be used, for example, to analyze the dynamic behavior
of materials under variable temperature conditions, which is useful when designing components under
extreme conditions, for example, in the aerospace industry or in mechanical engineering. The theory of
vibrations of viscoelastic plates, taking into account temperature, includes modeling not only elastic, but
also viscous properties of the material. When temperature is taken into account, this also includes a
change in the viscosity of the material. Modeling of such plates is usually based on equations of motion,
such as the Navier-Stokes equations for a viscous liquid or the equations of dynamics of a deformable
body for a solid.

Keywords: poisson ratio, longitudinal oscillations,the coefficient of linear expansion,
temperature
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Annotation. This article deals with the solution of scientific problems, including the development
of holistic conceptual models for presenting, processing and analyzing geographic information, and
comprehensively assesses the extent of the impact of regional systems on many dangerous natural and
artificial processes. This makes it possible to resolve the contradiction between the need to analyze the
state of various territorial systems in order to prevent the occurrence of emergencies due to the influence
of natural and man-made processes.

On the one hand, providing information and support in decision-making, and on the other,
ensuring the provision of cartographic models of transport systems risk assessment of dangerous natural
and man-made processes and their mapping. Integrated environmental assessment and modeling of
industrial systems. A method for mapping payment systems and assessing the health of the
population.Since the city of Almaty is a large metropolis, the ecological situation is very poor. This
directly affects the ecology of the City, Public Health. We manage, process data by processing GIS data.
In solving upcoming environmental problems, in developing new solutions, a special data card will come
to the rescue. This will lead to solving problems from this point of view. It is possible to create
monitoring maps by combining space surveys and statistical data. One of the most effective aspects of
GIS data is that it allows you to optimally consider problems and work in any area. From this point of
view, the GIS industry is developing rapidly. In the country, this industry is developing rapidly and is
gaining a lot of demand.

Keywords: GIS, ArcGIS, cartography, household waste, programming, verification

Introduction. The Almaty region is an area rich in natural resources, contributing to a
high level of economic development. However, natural and economically managed resources-
resources and monocultural systems established in history have occurred without considering
natural conditions, and national traditions have formed many throughout the Republic and the
Almaty region.

The country's experience in the transition to a market economy, as well as analysis of the
socio-economic and environmental conditions of the region, shows that the region has the
opportunity to solve this problem:

- A process is underway to improve the legal and regulatory framework;

- The role of local self-government has been strengthened;

- There are conditions for economic incentives, environmental activities and resource
conservation reserves;

- Create conditions for new technologies;

- The process of Environmental Education has improved [1].

The use of these and other mechanisms to encourage environmental activities will enable
the region to achieve balanced and sustainable development and ensure that people have good
living conditions [2].

As the experience of the Republic of Kazakhstan and other countries in organizing
environmental work shows, one of the main documents determining the main directions of
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Nature Conservation and public health activities on the territory of the Republic is the
Comprehensive Plan for Environmental Protection in the region [3].

An environmental plan is an environmental audit that aims to comprehensively determine
the environmental impact of previous activities and lay the foundation for the implementation of
a set of restoration measures. It contains the following documents: analyze the geography,
climate, Natural Resources and socio-economic conditions of the region or city; determine the
priority areas of environmental activities in the next 3-5 years, and in the future explain specific
tasks, goals and objectives, deadlines for implementation, the main potential performers and
planned sources of funds [4].

Literature review. The natural environment of the Almaty region of vivendo is
experiencing a very high labor load from energy companies, mining and processing companies
and agricultural complexes. Very unfavorable environmental conditions are developing in many
areas [5]. The most dangerous symptoms of this condition are desertification, soil degradation,
degradation and pollution of the water resource, and degradation and destruction of biodiversity.
Under current conditions, it takes more than a year and a lot of financial resources to solve
various environmental problems. To make effective and rational use of financial resources, it is
necessary to determine local and priority environmental activity strategies [6].

Unfortunately, the accounting and management of man-made changes in the environment
has not yet been established. It has become a dangerous system for the preservation of the
«production environment» in assessing the environmental impact of production, mainly the
formation of many characteristics that are man-made negative on the environment [7].

Air pollution due to limited emissions or temporarily agreed concentrations belongs to
the primary pollution category and is calculated and paid according to current legislation.
Polluting companies are not responsible for these changes due to economic activity. With
rainwater or melt water on the soil surface, impurities are washed into surface water and
groundwater, so pollution of water bodies is not taken into account.  Therefore, polluting
companies only pay for the storage (disposal) of solid waste, and the negative environmental
impact generated during the storage (disposal) process is not subject to accounting and payment
constraints.

When they enter the soil and water source, impurities accumulate and pass through the
link of the nutrient chain «water-soil— plant-animal-humany.

Similar photos add cleared land, which the earth users are not responsible for at all. In
this regard, it is necessary to use qualitatively different accounting methods to assess
anthropogenic impacts and normalize environmental quality [8].

To this end, it is necessary to conduct comprehensive regional monitoring of the
environment, improve the information and methods of environmental quality control, including
all objects that adversely affect environmental quality in the process of economic supervision,
thereby increasing the number of natural users and thereby increasing the means of
environmental protection. Relevance and inadequate research on the global environmental
assessment of human environmental impacts led to the selection of topics for thesis work, the
definition of research goals and objectives, taking into account the regional characteristics of
secondary pollution and natural managemen [9].

Obijectives and objectives of the study. The main purpose of the article is to improve the
global environmental assessment system of human environmental impact, take into account the
regional characteristics of secondary environmental pollution and natural management, and
enhance management decision-making in the field of land use and environmental protection [10].

The set goals determine the need to solve the following tasks:

- Research on the quality of information collected and analyzed on sources of
anthropogenic environmental impacts;

- Assessment of environmental conditions in the Almaty region ;

- Describe the sources and recipients of primary and secondary pollution and map their
flow;
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- Study the development of soil erosion processes in the Almaty region;

- Analyze the regional structure of the incidence of irregular artificial structures ;

- Study soil and grain response to man-made pollution and corrosion processes;

- Establish methods of normalizing the state of the environment [11].

Water and soil impurities were installed, and the flow chart was formulated, taking the
source and receiving source of primary and secondary air in the Almaty region as an example.
Under the influence of soil erosion, the effects of pollution and leaching on its fertility,
productivity and agricultural production quality have been identified. This paper analyzes
economic mechanisms for improving environmental management based on the principle of
«polluter (spoiler) payment» and economic incentive tools for reducing pollution, and shows that
their implementation has increased the interest of companies that make environmental
investments at their own expense. The theoretical significance of this study is to deepen our
understanding of the negative environmental effects of anthropogenic activities. On this basis,
the concept of the relationship between environmental quality-forming factors has been proposed
so that the proportion of individual sources of anthropogenic impact to the total environmental
load can be determined.

Methods and materials. Research results can be used by government agencies at the
federal and regional levels. Considering a relief as an equation can help a lot in studying and
determining its properties. The same xiak at the stage of its development in this direction set the
following global goals:

1) description of the object;

2) explanation of its properties;

3) track changes;

4) monitoring the situation;

5) creation of an object, an object that has such properties. In this work, an attempt is
made to solve geoecological problems using morphometric relief indicators, describing it, and
based on the data obtained. In particular, by determining the slope of the relief, surface
exposures, using the data obtained, determining the extent of water erosion of the soil in the
studied area, analyzing it, rational use of land, non — destructive use, and increasing fertility were
the main issues. In the description of the relief, there are two classes of work that are divided into
two large groups: qualitative description of the relief and quantitative description. The ArcGIS
10.4 program was used to compile a slope map of the terrain, which is represented primarily by
Heights from a topographic map, obtaining various indicators, creating tables, etc. In particular,
as part of this program, the main components of ArcGIS 3D Analyst, which is an additional
module, are compiled maps of the terrain using 3D visualization, relief creation and analysis. In
addition, the regional and volumetric characteristics of the relief, slope, surface exposures and
the level of surface leaching were also determined. The use of these maps in determining spatial
bundles is very effective: using this model, it is very helpful in determining how these processes
relate to mountains, valleys, high institutions, and other three-dimensional objects . The course
of cartographic studies used to obtain information on any information provided on the maps
consisted of 4 stages :

Stage 1 - promotion of issues to be solved with the participation of data available on the
map;

Stage 2 - the preparatory stage;

Stage 3 - conducting the study;

Stage 4 - examination, processing of the received data.

At the federal level, recommendations on improving environmental statistics and a
radical approach to global environmental assessment that takes into account the human impact of
secondary environmental pollution in the EIA process are presented [12].
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Figure 1 - Binding a map to a coordinate system

- Collect, analyze and evaluate sources of information;
- Study the occurrence of the area to be mapped in the map material; the process of
compiling the first vector layer (shapefile) and starting editing work is shown in Figure 3.
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Figure 2 — Development and editing of Figure 3 — Preparing the card
vector layers for printing

Resultsand discussion. If the first version of the finished paper does not meet the
customer’s requirements, another version will be developed. At the stage of preparing the same
paper for printing, small printing works begin [13]. All this work on preparing the map concerns
the stage of preparing the map for printing. In other words, it is the use of printing or other
methods of processing or copying the finished paper. This step includes preparing the print
version and the parts used to print the card. The results obtained in the implementation of these
steps on the diploma are shown in Figure 5. In cartographic production, maps are developed by
several teams of specialists, and therefore this task requires scientific and technical guidance,
called map editing. The process of checking the work at all stages is called proofreading.
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Figure 4 — Production map of Almaty region

1. Timely and reliable information should be used as a scientific basis for decision-

making regarding public facilities [14].

Medical data is useless. They become important only if they are carefully analyzed,
explained and serve as the basis for balanced and informed decisions. This situation indicates the
need to create a soft algorithmi DBK that plays an important role in the development of eHealth
and aims to ensure continuous improvement of medical information systems.

- Cartogram method (used to represent the population density of administrative districts,

and the higher the accuracy of the cartogram, the smaller the range of cells;

- Separation method (lines of the same population density (isodem) are not used much,
and a linear diagram of the sedimentation field potential is widely used to show the mutual

proximity (distance) of the population in a given area) [15].
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Figure 5 — Demographic map of Almaty region
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Conclusion. The article is devoted to the development, analysis and development of
general conceptual models for solving scientific problems, including for a comprehensive
assessment of the regression of a number of hazardous natural and technological processes in the
Astrakhan region. This allows you to resolve conflicts, provide information and support in
making administrative decisions, and also provides an analysis of the state of various territorial
systems affecting natural and technological processes.

1. The road leading to the Almaty region passes using geographical information. An
assessment of its significance and impact on natural and technological risks has been carried out.

2. A map of the development of animal husbandry, vegetable growing and vegetable
growing in the region has been developed. The process of mapping statistical data in the form of
charts and histograms to display data.

3. The natural and technological condition of the territory was analyzed. A map of natural
minerals has been compiled. When developing the field, we will use information from the
National Atlas of the Republic of Kazakhstan. In this regard, we are conducting research.

4. An industrial map of the Almaty region has been created. In the short term, the
company conducts statistical analysis of industry data and manufactured products.

5. Natural and technological threats have a huge impact on human health. Accordingly, in
the last part we have plotted the state of health, morbidity, population development and
environmental conditions based on statistical and geometric data.

References:

[1] AnTonoBa, XK.A. ITouBeHHas kapTorpadus: y4eOHO-METOIUUECKOE MOCOOHE. YIIbSHOBCK,
2014.-102 c.

[2] Konovalova, T.I. Landscape and interpretive mapping, 2005. — 424p.

[3] Trubina, L.K. Geoinformation systems. Sibir, 2002. — 69p.

[4] Burrough, P.A. Principles of Geographical Information Systems. Oxford University Press,
New York, 2016. — 190p.

[5] CaoéupoBa, A.M. 3emMenpHble oOTHOmEHWs B PecnyOmuke Kasaxcran: aHamus w
pexkoMeHnnanuu. — Anmatsl, 2001. — 174 c.

[6] Kapralov, E.G. Publishing center «Academy», 2005. — 480 p

[7] Berljant, A.M. Doctor of Cartography: teacher for universities, 2003. — 477p.

[8] Berljant, A.M. Cartography: Textbook for universities, 2003. — 336p.

[9] Dubinin, M.Ju. Web GIS. Computer, 2008. — 749p.

[10] Abdullin, R.K. Perm State National Research University. Perm, 2020. — 132p.

54



[11] Marcin, L. Conversion between cartesian andgeodetic coordinates on a rotational ellipsoid
by solving a system of nonlinearequations, 2021. — 145 p.

[12] Lur'e, 1.LK. Introduction of GIS in the field of legal statistics in Kazakhstan, 2019. — 115 p.

[13] Nikolaev, V.A. Fundamentals of the doctrine of agricultural landscapes. Agro-landscape
research, 2020. — 4-57 p

[14] Perelman, A.l. Geochemistry of landscape, 2018. — 242 p.

[15] Ramazanov, N.G. Geoinformation modeling and assessment of land, 2017. — 34 p.

References:

[1] Antonova, Zh.A. Pochvennaja kartografija: uchebno-metodicheskoe posobie. Ul'janovsk,
2014.—-102 s. [in Russian]

[2] Koninovalova, T.1. Landscape and interpretive mapping, 2005. — 424p.

[3] Trubina, L.K. Geoinformation systems. Sibir, 2002. — 69p.

[4] Burrough, P.A. Principles of Geographical Information Systems. Oxford University Press,
New York, 2016. — 190p.

[5] Sabirova A.l. Zemel'nye otnoshenija v Respublike Kazahstan: analiz i rekomendacii. —
Almaty, 2001. — 174 s. [in Russian]

[6] Kapralov, E.G. Publishing center «Academy», 2005. — 480 r

[7] Berljant, A.M. Doctor of Cartography: teacher for universities, 2003. — 477p.

[8] Berljant, A.M. Cartography: Textbook for universities, 2003. — 336p.

[9] Dubinin, M.Ju. Web GIS. Computer, 2008. — 749p.

[10] Abdullin, R.K. Perm State National Research University. Perm, 2020. — 132p.

[11] Marcin, L. Conversion between sartesian andgeodetic coordinates on a rotational ellipsoid
by solving a system of nonlinearequations, 2021. — 145 .

[12] Lur'e, 1.LK. Introduction of GIS in the field of legal statistics in Kazakhstan, 2019. — 115r.

[13] Nikolaev, V.A. Fundamentals of the doctrine of agricultural landscapes. Agro-landscape
research, 2020. — 4-57 r

[14] Perelman, A.l. Geochemistry of landscape, 2018. — 242 p.

[15] Ramazanov, N.G. Geoinformation modeling and assessment of land, 2017. — 34 r.

TYPMBICTBIK KAJJIBIKTAPJBIH OCEPIHEH AJIMATHI OBJBICHIHBIH JKEP
PECYPCTAPBIHBIH O3TEPYIH 3EPTTEY DJIICTEPI MEH T'EOAKITAPATTBIK
MOJIEJILIEPI

Kanunackaposa 3.K., reorpadus FbUIBIMIAPBIHBIH KaHIHIAThI, TOICHT
Typebinrassl J.C., 1OKTOpaHT
A3uzoB E.A., nokropaHt

on-Dapabu ameindaewvt Kazax ynmmelx ynusepcumemi, Animamol K., Kazaxcman

Anaarna. Makanajga FbUIBIMH MceleJiepAl IIelly, OHBIH illiHAe reorpadusuiblK aKmapaTThl
YCBIHY/IBIH, OHJEYAIH OHE TalJIaylblH TYTac TYKBIPBIMIAMAaIIbIK MOJIENBJCPIH JKacay, aWMakKThIK
KYHeNnep/iiH KONTereH KayinTi TaOWFH KOHE KacaHJbl MPOIECTEpre acep €Ty JOPEKECIH KaH-KAKTHI
Oaranay mMocenenepi KapacThlpbulraH. bysl TaOufu KoHE TEXHOTCHAIK MPOLECTEPIiH SCEpPiHEH TOTEHIIE
JKaFIalnap/iblH TYbIHIAYbIH OOJIIBIPMay MaKCaTBhIH/Ia dPTYPIIi ayMaKThIK KyHelep/IiH xai-KyiiH Tanjaay
KKETTUIIT apachlHAarbl KAWIIBUIBIKTBI MISITYTe MYMKIH/IIK Oepei.

bip xarpiHaH, mwemiM KaObpuizayga akmnapar Oepy >KoHE Koyjay KepceTy, eKiHII >KarblHaH,
KayinTi TaOUFW >KOHE TEXHOTSHIIK MPOLECTepAiH KayinTiliriH Oaranay >koHE ojapibl KapTara TYcCipy
YIIiH KONiK XYHenepiHiH KapTorpadusuiblKk MOJENbICPiH YCHIHYABI KAMTaMAachl3 €Telll. OHepKaCINTIK
JKyHenepal KelIeHAl 3KOJOTHSUIBIK Oaranay >KoHe Mojeibley. TeneM KyHlenepiH KapTara TYCipy >KoHe
XaNbIKTBIH JCHCAyJbIFBIH Oaramay omici. AJMaThl Kajachl YJIKEH MEramojuc OOJFaHIbIKTaH,
9KOJIOTHSUIBIK JKaFJaiibl ©Te Hamap. Byl KamaHBIH SKOJOTHSACHIHA, XaJBIKTBIH ICHCAYJBIFbIHA TiKenei
ocep eremi. biz T'AX nepekrtepiH eHAEY apKbUIBI IEpeKTepmai OacKapambl3, ©HICHMI3. AJIarsl
9KOJIOTHSUTBIK, MOceJeNiep i menye, jkaHa MemiMaep Il 93ipiaeyae apHaibl JepeKTep KapTachl KOMEKKe
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kejeni. bynm Mocenenepi ochl TYpFBIIAH Hienryre 6onansl. FapblIThIK 3epTTeyiep MeH CTaTHCTUKAIBIK
JlepeKTepai OipiKTipe OTHIPHIN OaKbUIay KapTaJlapbiH Xkacayra Oomaapl. I'AXK momiMeTTepiHiH €H THIM
acreKTijepiHiH Oipi-Oyi Mocenenpai YThIMABI KapacTHIPBIN JKOHE Ke3-KelreH canaa XYMBIC icTeyre
MYMKiHAIK Oepeni. Ocel Typreinan anranaa, ['AX canacel KapKbeIHIBI naMbin kenei. EniMizae Oyir cana
KapKBIH/IbI JAMBIIT, YIKSH CYpPaHbICKa Ue 0oy a.

Tipexk ce3aep: 'AXK, ArcGIS, xaprorpadusi, TYpMBICTHIK KAJIIBIKTap, OaFaapiaamManay, TeKcepy

METO/bl HCCJIEJOBAHUA H TEOMH®OPMAIIMOHHBIE MOJEJINA
N3MEHEHUMU 3EMEJIBHBIX PECYPCOB AIMATHHCKOHU OBJIACTH IO
BO3JEVCTBUEM BBITOBBIX OTXO/10B

Kanuackaposa 3.K., kanaunat reorpadguaeckux HayK, JOIEHT
Typebinraset J.C., 1oKkTOpanT
A3mnzoB E.A., nokTopaHT

Kazaxckuii hayuonanvhwill ynusepcumem umenu anb-Dapadu, 2. Anmamol, Kazaxcman

AnnoTtauus. CTaThs MOCBSIICHA PEHICHUIO HAYYHBIX MPo0IeM, BKII0Yast pa3paboTKy IeTOCTHBIX
KOHIENTYaJIbHBIX MOJENIeH TpeacTaBiIeHnus, 00padOTKH W aHanmm3a reorpaduyueckoil wHbOpMAIUH, U
BCECTOPOHHE OLCHUBACT CTCIICHL BJIIUAHHUA PCTUOHAJIIBHBIX CUCTEM Ha MHOTHC OIIACHBIC NPHUPOIHBLIC U
WCKYCCTBEHHBIC MPOIECCH. DTO MO3BOJISAET PA3PEIIUTh MPOTHBOPEUHE MEKAY HEOOXOIMMOCTHIO aHATN3a
COCTOSIHUSI PA3IMYHBIX TEPPUTOPHAIBHBIX CHUCTEM C ILENbl0 MPEAOTBPAILEHUS BO3HUKHOBEHUS
Ype3BbIYaHbIX CUTYaIli BCIEACTBUE BIUSHUS IPUPOIHBIX U TEXHOT€HHBIX IPOLIECCOB.

C omHOW CTOpOHBI, MPENOCTABICHHE WHPOPMALUK W TOAJACPKKH B MPUHSATHU PEIICHHUH, a C
Ipyroi, obecneuyeHne MNPENOCTABICHUS KapTOrpaQuyecKux MOJIEJeH TPAHCHOPTHBIX CHUCTEM, OLICHKA
PHCKOB ONACHBIX HPUPOIHBIX M TEXHOI'€HHBIX IPOLECCOB M UX Kaprorpaduposanue. KomrmiekcHas
9KOJIOTHYECKAs] OIEHKa W MOJICIIMPOBAaHHE MPOMBIIUICEHHBIX CHUCTeM. Merton KaprorpadupoBaHus
IJIATC)KHBIX CUCTEM M OLICHKU COCTOSHHA 340pPOBbA HACCICHUA. HOCKOHI)Ky ropon AnMaTel SBIISIETCS
KPYITHBIM METaIlojICcOM, 3KOJIOTHYECKasi CUTYalus OYeHb IUIoXast. DTO HANPSAMYIO BIHSET HA SKOJIOTHIO
ropoja, 3J0pOBbe HacelieHus. MBI ynpasisieM, oopadaTeiBaeM JlaHHbIe, 00padaTeiBas naHubie ['MC. [Ipu
PELICHUN MPECTOSIIIX YKOJIOTHYECKHX Tpo0IieM, TIpH pa3paboTKe HOBBIX PEIICHUH Ha TIOMOIIb MPUAET
cHeuyaibHas Kapra AaHHBIX. JTO NPHUBENET K PEIICHUIO NpoOJieM C 3TOM TOYKM 3peHus. MOXKHO
CO03/1aBaTh KapThl MOHUTOPUHTa, KOMOMHHUPYS! KOCMHUYECKHE CHEMKH U CTaTHCTHUYECKHE JaHHble. OTHIM
u3 Haubosiee 3pdexTuBHbIX acnekToB ['MC-maHHBIX SBISETCS TO, YTO OHHU ITO3BOJIIOT ONTHUMAJIBHO
paccMmarpuBaTh npoOsieMbl M pabortaTh B Jit000# oOmactu. C 3Toi Touku 3penus unayctpus ['MC
pasBuBaeTcsi ObICTPHIMU TeMnaMmu. B cTpane 3Ta oTpacibs ObICTpO pa3sBHBAaeTCs U HaOUpaeT OOIbIION
crpoc.

Kawuesbie caoBa: [MC, ArcGIS, kaprorpadmusi, OBITOBBIE OTXOJBI, NPOTPaMMHPOBAHHE,
BepHUQUKAIISL
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KoJ/kaztanapasl paciMiey :KeHiHIe aBTOpPJIapFa apHAJFaH HYCKAYJIbIK

«TexHuKa FBUIBIMIAPBI KOHE TEXHOJIOTHSIIAPY» KYPHAIbIHIA MaKaja jKapusiay YIIiH JailbiH
FBUTBIMU KYMBICTBI aBrop(i1ap) Vestnik.korkyt.kz caitreinmarsr Omnaitn makana kibepy xkyieci
apKbUIBI, apHaiibl HYCKAYJBIKTHI Taliaaianbn xioepyre 6onaapl. Makama Windows 10 omepatusti
xyiecingeri Word ¢opmarsinna Times New Roman mpudringe xa3purysl Kaxer (Ocbl Tajanrta
JKa3bUIMaraH MaKajia aBTOMATTHI Typie KaOburmanOaas1). YKapusuiaHeIM — TiIepi Ka3akiia, OpbICIa,
arpUTIIBIHINA. Makaja KYpPbhUIBIMBI MEH O€3CHIIIpTYi:

1. Makana kesnemi 6-12 Oer apamnbiFblHAa OONYBI THiC (aHHOTAUWSIAp MEH dJeOHeTTep
Ti3IMIH KocrmaraHaa 6 6eTTeH TeMeH 00JIMaybl THIC).

— Makananabsl Kypy cxemachl (06eti — A4, xitanThlK Oarmap, Typajiay — eHi Ooiibiamma. Con
JKaK, YCTIHIl JKOHE TOMEHI1 >KaKTapbhlHIAFbl allbIK >kKuekrepi — 2,5 cM, oH »xarbiHma — 2,0 cm.
Ipudt: Tan Times New Roman, emmemi — 12) (Windows 10 omepatuBti xyitecinmeri Word
dbopmaThIHA);

- XFTAP wunnekci — Gipinmi karap sxorapbiia, con skakra (http://grnti.ru); on »xakra —
XKypHabIH doi uHAeKcl (mpedukc xkoHe cypdUKC) — perakiusia oepiiaeni;

- MakaJja aTaybl — OPTachlHA KAJIBIH OH €KiHIII KapilIeH;

- aBTOP(JIApIBIH)IBIH AaThI-KOHIEPiHIH OipiHII Kapmi MeH Teri — optara 1l-kapirm,
(aBTOp;Map caHbl 5 alaMHaH apTHIK 0OJIMAYBI THIC);

- yiibIM, KaJia, eNIiH TOJIBIK aTaybl — OpTara, KypcuB — 11-kapim;

- Amnmarna. Tyn nmycka tutiHme (150-200 ce3; Makana KYpbUIBIMBIH CaKTaidl OTBIPBII),
enmiemi (kerib) — 11-kapim;

- Tipek ce31ep — Ka3ak, opsic, arbullIbH TinaepiHae (3-5 ces/ce3 Tipkectepi), emmemi -
(xermp) 11-kapirm;

- Herisri motin (apanslk uHTEepBasn — 1, «aszat xom» - 1,25 cm, 12-kapinm) KypbUIbIMBI
TeMeHeriiel 0oaibl:

2. Kipicme: TakpIpbINTBIH TaHAATYbIH HETI3[ey; TaHJAJIFaH TaKbIPBINTHIH, MOCEJCHIH
©3EKTLJIIT1, 00BEKTICI, TOHI, MaKCaThl, MIHJICTI, 9JIICi, TOCLII, TY)KBIPBIMBI KOHE MaFbIHACHIH AHBIKTAY

3. 3eprTey MaTrepuajiapbl MeH JicTepi: Marepuangap MEH IKYMBIC OapbIChl
CHUIaTTaMaChIHAH, COHAM-aK NaiJalaHbUTFaH dAiCTEP/IiH TOJBIK CUMIATTAMAChIHAH TYPYHI THIC.

4. Kecrenep, cyperrep alThUIFAHHAH KEeWiH OPHAJIACTBIPBUIYBl KEpPEeK. Op HIUTIOCTPALMSIMEH
xasy(emmremi (kersp) — 11) 6omysr kepek. CypeTTep aHbIK, Ta3a, CKaHepPJIeHOETeH 0OTyhI KepeK.

Makxkana moTiHiHIe cinremenep 6ap Gopmynanap FaHa HeMipieHeni. MaTiHae cinTemenep Tik
*Kakmana kepceriieni. Cinremenep MOTIHIAE KaTaH Typlie HOMIpIIEHYI Kepek.

5. HoTmskesep/Tankpliay: 3epTTey HOTHXKEIIEPIH TaJ1ay XKOHE TAIKbUIAY KEITIpLUIeIl.

6. KOpbITBIHABI/KOPBITHIHABLIAP: OChI KE3CHIETI JKYMBICTBI KOPBITBIHIBLIAY; aBTOP
aNTKaH YCHIHBUIFaH TY)KbIPBIMHBIH aKHKATBIH pacTay. JKYMBICTBI KapiKbUIBIK KOJI/Iay Typalibl aKmapar
KopbitbiHapiman  keitin  tyceni. Opebuerrep Tizimi (emmemi (kernb) — 11, maiimanaHbuiFa
onebuerTep canbl — 15-TeH keM OonmMmaybl KaxeT). OaedueTTep Ti3iMiHAe KUPWILIHLIAAA YCHIHBUTFaH
JKYMbICTap OOJIFaH JKaFjaiga oneOuerTep Ti3IMIH €Ki HYCKaJa YChIHY KakeT: OlpiHmiici —
TYNHYCKaJa, €eKIHIIICI — pOMaHu3aluusiIaHFraH andaButieH (TpaHcauTepanus). Makananarbl
Joiiekce3 Ti3IMiHAE TeK peleH3usulaHFaH onebuer ko3nepi, DOI muzaekci 6ap omebuertep O0Iybl
tric. PomaHm3anusananran oxeOuerTep TiziMmi  http:/www.translit.ru caiTel apKbUTBI paciMIenyi
KEpeK.

7. ABTopmap Typaissl MamiMeTTep: (aBTOPABIH(JIAPABIH) aThI-KOHI, YHBIMHBIH TOJBIK aTaysbl,
KaJachl, eJii, OalmanpIC nepeKTepi: TenedoHsl, 3J1.10IITa, OpCUI HoMepi) 3 Tize.

Kenren makana tananka cail paciMienreH karjaaiia faHa AHTUIUIarHaT OaraapiiaMachblHaH
otkizinemi. Tymuyckanbirbl 80% - nmaH JKOFapbl KepceTKimTe OoJiFaH Makajia PemakiusiHbIH
KapaybiHa xioepiieni. An 80% - gaH TeMeH OoJFaH MaKasla aBTOPJbIH TOJBIKTBIPYBIHA KiOepiieni.
A, ekiHIII peT OTKI3IITeH JKaFaaiaa THICTI KepCeTKill OomMaca KapusulaHbiMFa KaObU11aHOaN bl
PenienszentTepiiH OH MiKIpIHEH COH MakaJa KypHayFa KaObUIIaHbII, aBTOPFa TOJIEM XkKacay KOHIHJEe
xabapiama >xiOepinesi. ABTOp TOJEMaKbIHBIH TYOIPTETiH PENaKIUSHBIH AJICKTPOHIBI MOYTACHIHA
xi0epyre miaaetti (Technique_Journal@korkyt.kz)
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PykoBoacTBO 1UIsl aBTOPOB 110 0(p)OPMIICHUIO PYKOIIMCEH

I'oToBas HayuHas pabora miis myOnukanuu B )xypHasle « TexHudeckre HayKu U TeXHOJIOTUID)
MOJKET OBITh MOJaHa aBTOPOM (aBTOpaMH) uepe3 CHCTEMYy OHJIAH MOJayu cTaTeid Ha caiite
vestnik.korkyt.kz, wucrnone3ys crneuuanbubie WHCTpYKUuH. CTaThsl JODKHA OBbITh HAMKCaHA B
dopmare Word B Windows 10 mpudrom Times New Roman (crates, He HamuMcaHHas B
COOTBETCTBHUHM C J3THM TpeOoBaHWeM, He OyaeT NpHHATAa aBTOMATHYECKH). SI3bIK MyOiauKarmi
Ka3axCKUW, pyccKuil, anruiickuii. CTpyKTYypa u 0(popMJieHUE CTATHHU:

1. O6beM ctaThu B mpeaenax ot 6 mo 12 crpanun (He MeHee 6 CTpaHUII, 3a HCKIIFOUCHUEM
AQHHOTALIMH U CIHCKA JTUTEPATYPHI).

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

- wuugekc MPHTU - mepBas crpoka cBepxy ciesa (http:/grnti.ru); unmekc DOI
(mpemocTaBisieTcs pelakumen JKypHaia);

- Ha3BaHUE CTaTbU — NPOMUCHBIMU OyKBaMHM IO LIEHTPY MOJIYKUPHBIM HIPpUPTOM, pazmep-12;

- UHUIMAJIBI ¥ (aMUIHIO aBTOPa(OB) — MO LEHTPY MOIYKUPHBIM MIPUPTOM, pazmep (Kerib) —
11 (ampec »1.MOYTHI aBTOPOB, HOMEP OPCHJ, KOJIMYECTBO ABTOPOB HE MJOJDKHO MPEBBIIATH 5
4YeJI0BEK);

- MOJTHOE HAUMEHOBAaHHUE OPTaHU3aIMU, TOPOJ, CTpaHa — 10 IEHTPY, KypcuB, pasmep - 11.

- AnHoTanus Ha s3eike opuruHaia (150-200 cioB; coxpaHss CTpyKTYpy cTaThh) pazmep-11.

- KiiroueBble ci10Ba (Ha Ka3aXCKOM, PYCCKOM, aHTJIMICKOM OT 5 710 8 CIIOB/CIIOBOCOYETAaHUH)
pa3mep (kerup) - 11.

- OcHoBHOM TekcT (12 mpudt, MEKCTPOUHBIN MHTEPBAI - 1, OTCTYI «KpacHOM CTPOKU» -
1,25 cm), cTpykTypa:

2. Beaenenme: o6ocHOBaHME BbIOOpAa TEMbI; AaKTYaJbHOCTh TEMbl WJIH MPOOJIEMBI,
orpeneneHre 00bEeKTa, IpeMeTa, IelNeil, 3a1a4, METOA0B, MMOAX00B, TUTIOTE3bl U 3HAYCHHS PAOOTHI.

3. MaTepuaabl 1 MeTOAbI MCCJIEAOBAHNS. IOJDKHBI COCTOSITh M3 ONMHCAHUS MAaTEPHAIOB U
X071a pabOTBI, @ TAKXKE MOTHOTO OMHCAHUS HCIIOIb30BAHHBIX METO/IOB.

4. B cratbe HYMEpYIOTCS TOJBKO T€ (OPMYINbI, HA KOTOpBIE €CTh CCHUIKM B TeKcre. B
CCBUIKAxX B TEKCTE YKa3bIBACTCS B KBAaIPATHBIX CKOOKaX.

5. pe3yJbTaThl/00Cy:KAeHNe: TIPUBOJUTCS aHAINU3 U 00CYXJCHHUE MOJIy4YCeHHbBIX PE3yIbTaTOB
UCCIICIOBaHMUS.

6. 3ak/I0YeHHe/BBIBOABI: 0000IICHNE W TIOJBEACHHE UTOTOB paOOTHI HAa JaHHOM JTarie;
HOJTBEP>KICHHE UCTUHHOCTH BBIJIBUTAEMOTO YTBEPKAECHUS, BEICKA3aHHOTO aBTOPOM.

Crmcok nureparypsl (pasmep (kerup) — 11, KOMMYECTBO HCHOIB3YEeMOW JIMTEPATyphl HE
menee 15). [Ipy Hamuumu B CIHMCKE JIUTEpaTyphl padOT, MPEACTABICHHBIX HAa KHUPHIUIMILE, CIHCOK
JUTEPATyphl JAOJDKEH OBITh MPEICTAaBICH B JIByX BapUaHTaxX: MEPBBI - B OpUTMHAJE, BTOPOW - B
JaTUHU3UpOBaHHOM andaBute (TpaHciaurepanus). CHHCOK CCBUIOK B CTaThe JOJDKEH COJACPKaTh
TOJIBKO PpELEH3UpYeMble JIUTEpaTypHble MCTOYHMKM, auTeparypy ¢ unaekcom DOI. Choucok
JATUHU3UPOBAHHOM JIUTEPATYpPhI 1OJKEH ObITh OATOTOBIIEH uepe3 caiT http://www.translit.ru.

7. Csenenus 06 aBropax: (momxHbl copepxatb @O aBTOpa (0B), MOJTHOE HAMMEHOBAHUE
OpraHu3alyy, TOpoj, CTpaHa, KOHTAKTHBIE NaHHBIE: TenedoH, J.IOoYTa, HOMEp Opcua) Ha 3-X
S3BIKAX.

8. Crarps momkHa obnamate He MeHee 80% YyHHKaIbHOCTHM TeKcTa Juid myOnukanuii. B
cllyyae €clii OpHTMHAIBHOCTh craThul Hmke 80%, pabora Oyner BO3BpalleHa aBTOPY IS
UCIpaBJIeHUE U KOppeKTHpoBKH. Ilocie BTOpHYHOI NpOBEpKH CTaThsi HAOMpaeT HEO0OXOAUMOIO
MoKa3aTelss B aHTUIUIArMaT, HAIpaBJIsETCs HA PAaCCMOTPEHHME pelakIMOHHON Kosuieruu. CtaThs, HE
OTBEYAOIAasi COOTBETCTBYIOIUM TPEOOBAaHUSAM, OPUIHMHAIBHOCTh KOTODPBIH, IPOBEpEHa ABaX/bl, K
ny6nukanuy He npuHuMaercs. Ilocie monoXKUTeIbHOrO OT3bIBA PELEH3EHTOB, CTAaThsl IPUHUMAETCS
JUIsl myOJNMKalMu B KypHaJl M aBTOPY HaIpaBisieTcs yBeAoMJeHHEe o0 omiate. ABTOp 00s3aH
OTIIPABUTh KBUTAHIIUIO 00 orare Ha JJIEKTPOHHYIO MOUTy penakuuu.

(Technique_Journal@korkyt.kz).
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