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modeled using the «Plane Strand Cable»
option in PHASE-2 software.

The installation of the active sup-
port system completes the preparation
of roadway to counteract the influence
of the first longwall. This also allows
maintaining a stable state of the roadway
after the passage of the first longwall. It
will be shown below that the two-level
rockbolt system provides an enough
margin of stability for the roadway
reuse to serve the second longwall.

Installation of packwall to ensure the
stability of the roadway. The maximum
displacements of the roadway contour
are observed at the interface with the
longwall. To ensure the appropriate
cross-sectional area of the roadway
behind the first longwall the deformation
of the sidewalls and roof should be
prevented or at least minimized. This
is achieved through creating a special
support structure near the excavation,
which should satisfy the following:

= full contact with rock mass;

= uniform resistance throughout the
area of interaction with the rock mass;

= absence of internal voids;

= width which is approximately equal
to the excavated coal seam thickness;

The specified requirements corres-
pond to two types of packwall support
structures: polymer-mixtures packwall
(BI-lining, TechHard, etc.), and the
packwall made of round wood or
timber. Regarding current market prices
the most accessible type of the support
structure is a packwall of round wood or
timber that is installed directly in mined
out space when conjugating the longwall

and roadway. The packwall consists
of mutually perpendicular layers of the
timber (round wood). The disadvantage
of such a design is the high risk of fire.
One of the ways to reduce fire hazards
is to inject the sand-cement mixture into
the gap between the bars. This allows
isolating the wooden elements to a
certain extent. Besides, filling the voids
prevents the bars from slipping relative
to each other and, thus, increases the
support element rigidity.

It was emphasized above that the
timely installation of the rockbolts
allows restricting displacements and the
failure zone around the roadway. This
ensures the stability of the excavation
in combination with sufficient rigidity
of the packwall, both before it enters the
zone of longwall influence, and when
conjugating with longwall.

The finite element analysis of the
rock stress-strain state was performed
with the sequential implementation of
all technological stages to substantiate
the parameters of the packwall. The nu-
merical modeling is conducted in stages.
It means that the rock mass stress-strain
state of the previous stage is used as the
initial data for the current stage.

At stage 1 the roadway is modeled
in intact rocks as an arch cavity and
rockbolt system is installed. At the
stage 2 the additional cavity that
simulates the first longwall is created
by changing the boundary conditions.
Then at the stage 3, a packwall is
simulated in the left-hand side part
of the model. At next step (stage 4)
the cavity that simulates the second

longwall is added.

At each stage, the characteristics
of the stress-strain state of the rock
mass are evaluated, as well as the
size and configuration of the failure
zone according to the Hoek-Brown
failure criterion.

A timber packwall is modeled as a
layered material with the mechanical
properties of wood. The layers are
separated from each other by the joint
boundary that allows slipping. A joint
represents an interface along which
movement is possible. The approach
of estimating joint stiffness assumes
that a joint has an infill material with
known elastic properties. The stiffness
of a joint can be estimated from the
thickness and modulus of the infilling
material by the following equations:

k =E,/g;
k =G,/z
where:

k — joint normal stiffness;

n

k_— joint shear stiffness;

s

E,— Young’s modulus of infill material;
G, — shear modulus of the infill material; g is a
thickness of the gap.

To simulate a timber packwall
(Figure 1) the Young's modulus of
wood (£, = 10000 MPa) is used. The
Young's modulus of the infill material
(sand-cement mixture) is assumed to
be £, = 100 MPa. The thickness of
the gap is modeled as 0,01 m then,
according to (1) the normal stiffness
of the packwall is k£, = 10* MPa/m.
Shear stiffness k isequalto 10° MPa/m.

Numerical modeling shows that
the timber packwall infield with sand-
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Figure 2. Failure zone around excavation: « — unsupported excavation; b — rockbolts is installed
in the excavation roof; ¢ — 9 rockbolts system.
Cyper 2. KecekTiH aiiHaJIaCbIHAAFbI KHPAy AaWMAaFbI: @ — Tiperi K0K OMbIK; & — Ka30aHbIH Te0eciHAe AKOPb

OpPHATBLIAJBI; 6 — 9 OeKiTkim 0oaTTap.

Puc. 2. 3ona paspymieHusi BOKpPYr BbIEMKH: @ — BbIeMKa 0e3 OIOpbI; 6 — aHKePbl YCTAHOBJICHbI
B KPOBJIIO BBIEMKH; ¢ — 9 aHKepHbIX (00JITOB.
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cement mixture increases the stability
of the rock mass around the roadway.
In the case of the roadway conjugating
the first longwall (Figure 3a), the failure
zone over the roadway expands up to
1.0-1.3 m. In this case, the rockbolt
system interacts with the rock mass
that is destroyed only on 20-40% (light
green color according to the color scale).
The same acceptable geomechanical
situation is observed at the next stage
(Figure 3b) when the roadway is
conjugated with the second longwall.

To assess numerically the influence
of reducing the packwall stiffnesson
the stress-strain state of rock mass
around excavation an additional
simulation is conducted. The timber
packwall without a sand-cement
mixture infilling between the wooden
elements is simulated. In this case, the
stiffness coefficients at the boundaries
of the wooden elements contact are
assumed to be zero.

As a result of slippage of the
elements due voids between timbers
the rock pressure increases when
conjugating the roadway with first
longwall. In this case the rockbolt
system cannot hold the sliding mass
effectively. The failure zone covers
the roadway from the longwall side.
In this case the 4 rockbolts and a cable
bolt fully interact with the yielded
rocks. When pairing with the second
longwall all elements of the rockbolt
system interact with the yielded
rocks. This does not provide enough
compensation for the rock pressure.

Maintaining the operational area
of the excavation cross-section is the
most valuable problem in roadway
reuse. Rock displacements around
excavation are the best indicators for
visual observation of the rock pressure
manifestation. Therefore, analysis of
rock displacements around the roadway
is a significant part of substantiating
the packwall parameters.

The results when a timber packwall
of a maximum possible stiffness is
simulated are represented in Figure
4a. The maximum stiffness has
been achieved due to sand-cement
infilling of wooden elements. The
maximum vertical convergence of
roadway contour (44) is 0.83 m that
corresponds to a 20% decrease in
excavation height. The horizontal

convergence (4b) is 0.77 m, i.e. the
excavation width is decreased by 16%.

Roadway contour displacement in
the case of timber packwall without
infilling is represented in Figure 4b.
The stiffness of the support element is
reduced due to voids and slippage in a
packwall structure which leads to an
increase in displacement. The vertical
convergence (44) rises up to 1.3 m thus
the height of the roadway loses 32%.
Horizontal convergence is 0,93 m, i.e.
the width (45) is decreased by 21%.
Hence, an increase in the stiffness of
the packwall reduces the convergence
of roof and floor by 12%, and the
convergence of sidewalls by 5%. In
general, a technological combination

of timber packwall and sand-cement
mixture infilling ensures the residual
roadway cross-sectional area which is
12% greater than in the case of using
timber packwall without infilling.

As it was mentioned, the timber
packwall is simulated as wood layers
separated by a contact element of
a certain stiffness that depends on
thickness and properties of the infilled
material. Numerical modeling resulted
in dependences of the roadway
convergence and stiffness of contact.
The regression equation of vertical
convergence is obtained in the form of
a power function that increases toward
smaller arguments:

Ah/h(%) =53 x k1. 3)

Figure 3. Failure zones around the roadway supported by timber packwall
with sand-cement mixture infilling: a — after conjugating the first longwall;
b — when conjugating the second longwall.
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Figure 4. Displacement around theroadway after conjugating with the

second longwall: a — timber packwallinfilled sand-cement mixture;
b — wooden elements without infilling.
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Horizontal convergence better corre-
lates with the stiffness of the packwall
in form of the exponential function:

Ab/b(%)=19%exp(~0,3%x 10Xk ). (4)

The coefficient of determination (R?)
exceeds 0,95 for both dependencies
(3) and (4). When analyzing the
relationship (3) and (4) one can notice
that increase in packwall stiffness
leads to a decrease in the convergence
of the roadway contour.

In situ observations on PJSC
DTEK Pavlogradugol mines. The
positive experience in the excavations
support by timber packwall has
been accumulated at the PJSC
DTEK Pavlogradugol mines. In
mine «Dneprovskaya» the 1168th
roadway was successfully reused by
implementing the proposed technique.
Installation of rockbolt system allowed
saving a cross-sectional area at a rate
of 11.7 m? at a depth of 225 m The
roof of the excavation is represented
by unstable clay shale with a strength
(¢,) of 13.5 MPa, the shale thickness
is 1.5 m, the excavation floor is sandy
shale (¢, = 24,1 MPa, m = 1,5 m).
A standard metal frames «KSPUy»
SVP 22 was installed with a step of
0.8 m. When longwall conjugated
the roadway the timber packwall
(width of 1.2m) with no infilling
was constructed. After conjugating
the 2nd longwall the cross-section of
excavation decreased up to 8 m?, i.e.
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OCOBEHHOCTHU MMPOEKTUPOBAHU S
MEPOIIPUSITUI MO NPEJOTBPAIIIEHUIO
BHE3AITHBIX BBIBPOCOB YIJISI M TA3A
HA IJIACTAX C BBICOKOI CKOPOCTBIO
NTECOPBIIMU METAHA

AnHoTanusi. CTaThs MOCBSIICHA COBCPIICHCTBOBAHHUIO CYINECTBYIOMINX MCpOHpI/ISITI/Iﬁ o HpCI[OTBpaIJ_ICHI/IIO BHE3AITHBIX BI)I6POCOB yrisl 1 rasa 0co60 BLI6p0—
COOITacHOr o0 1Jjacra )16 Onpez{eneH CKa‘{KOO6pa3HBII/I POCT Ta30HOCHOCTH IlJIacTa ﬂ Cc onpeueﬂeHHou FJ'IyGP[HBI 3aJIeraHus, a TaKXKE NMCPEINUCICHBI 0COOCHHOCTH
€ro pa3pa60TKu PaCCMOTpeHBI HEIOCTaTKHU paHEe HpI/IMeHﬂeMOH TEXHOJIOTHH MPEAYIPEKIACHUA BHE3AITHBIX BBIGpOCOB yris U rasa. HpHBeI[EHLI ClIy4yanu caMbIX
KpPYIHBIX BHE3AIMHBIX BbI6p0COB YIst M ra3a npyu NpOBEAEHUU IMOATOTOBUTEIIBHBIX BLIpa6OTOK a TAaK)KE€ NPUYHUHBI X BOSBHUKHOBCHHUS Ha HIaXTax KaparaHnHchoro
YTOJIBHOTO Gacceitna. I[HHLI PpE3YyIbTATHI HCCICNOBAHUS MSITKOH MMauKu YTt Ha IPOHUIAeMOCTh. Honyqu pe3yibTar, TO3BOJISIFOIIUI B HECKOJIBKO pa3 CHU3UTH
IPUPOJHYIO T'a30HOCHOCTBD, KOTOpHﬁ II0Ka3ajl CBOIO 3(1](1)8KTHBHOCTB.

Knrwoueesvie cnosa: yZOﬂbelﬁ nixacm, wiaxma, nposebeﬂue gblpaﬁomox, npupoz)Haﬂ 2A30HOCHOCMb, NPOHUYAEMOCMb, Memaﬂogbtdeﬂenue, 2A300UHAMUYECKOE
sAeleHue, npouBOBblﬁpDC!lble MeponpusmuUsl, CKEANCUHA, MexXHOI02UAL.

Metan IIeCOpﬁHI/lﬂCI)IHLIH JKOFrapsbl KblJIAAM/IBIFBIMCH KaﬁaTTapaa RGMip MEH ra3/iblH KCHETTCH IIbIFapbLIybIH

0o ABIpMAY KOHIHJerI ic-1apaJjiapabl sko0aJiay epekieaikTepi

AH[laTl'la MaKana[La H €pEKIIC JTaKTBhIPBIC Kayll'ITl KaGaTbIH,ElanI KGMlp MCH Tra3ablH KCHETTCH ].L[bIFaprJ'lyblelH aAJIAbIH aJ'Iy GOI/IbIHLL[a KOH,HaHbICTaF])I 1C-
IIapanapasl KeTUNipyre apHanFad. benrini 6ip TeperaikreH [l KaOaTbIHbIH ra3 KYPaMBIHBIH KYPT apTybl aHBIKTaJbIIL, OHBIH JaMy €PEKIICIKTepi ¢ KEATIPLITeH. .
KGMlp MCH l"a3I[LIH KEHETTCH H_IBIFapBIJ'[yBIHLIH AJIABIH a1y YI]JIH 6¥pI>IH KOJIJaHbUIFaH TCXHOJIOTHUSHBIH KeMH.IlJ'[lKTepl KapacThIPBIIABIL. I[aPIBIH}IBIK Ka36anap1>m
JKYpPri3y KesiHje Kemip MeH TasjblH €H ipi KeHEeT IIbIFapbUly JKaFaaiiiapbl, coHaii-ak Kaparaniapl kemip OacceifHiHiH IIaxTajapblHIa OJapiAblH mnaiaa 6oy
cebenTepi kenripiiren. KemipaiH jkyMcak KOpaObIH OTKI3TiLITIKKE 3€pPTTey HOTHIKenepi Kentipiared. Taburu ra3asl OipHele ece a3ailTyra MyMKIHIIK OepeTiH
©31HIH THIMIUTITIH KOPCETKEH HOTHUYKE aJIbIHIbL.

Tyuinoi coszdep: komip Kabamsl, waxma, Kazoaiapowvl KHypaizy, mabuau ea30bliblK, OMKI3IUWmIiK, Meman 661y, 2a30UHAMUKATILIK KYObLIbIC, WUbleAPbIHObIZA
Kapcol ic-uapanap, YHeblmd, mexHono2us.

Features of designing measures to prevent sudden emissions of coal and gas in reservoirs with a high rate of

methane desorption

Abstract. Article is devoted to the improvement of existing measures to prevent sudden emissions of coal and gas from a particularly explosive formation
D,. The abrupt growth of the gas content of the D, formation from a certain depth of occurrence is determined, and the features of its development are listed. The
dlsadvantages of the previously used technology for preventing sudden emissions of coal and gas are considered. The cases of the largest sudden emissions of coal
and gas during preparatory workings, as well as the causes of their occurrence in the mines of the Karaganda coal basin are given. The results of a study of a soft
pack of coal on permeability are given. The result has been obtained, which has shown its effectiveness, allowing several times to reduce the natural gas content.

Key words: coal seam, mine, excavation, natural gas content, permeability, methane release, gas dvnamic phenomenon, anti-blowout measures, well, technology.

BBenenue Jpyroii BayXHOH 0COOSHHOCTEIO, XapaKTepHOH IS IIia-

Ha maxrtax Kaparanauackoro yroabHoro Oaccedima — cra [l JIOMHHCKON CBUTBI, ABJSETCSA HAIMYHME B €TO HIDKHEM
MIPY IPOBEICHUH MOATOTOBUTEIHHBIX BBIPAOOTOK 110 IJIa-  CJI0€ 0c000 BBHIOPOCOONACHOW M NPENApUPOBAHHON MAYKH
cty I, npousonuio 15 ra3zoiMHaMUYeCKUX SIBICHHN, YTO YLl MOUIHOCTBIO JI0 1,5 M, PH TOJICEYEHUH KOTOPOU Mpo-
cocraBisieT 25% OT Bcex' BHE3AIHBIX BBIOPOCOB YIUISL M HMCXOAUT KPAaTKOBpEeMeHHOE 00mibHOe (1o 40 M*/mMuH) ra3o-
raza (BBVYT), nponsomenmux ¢ 1959 r. [Ipu 3ToM cie-  BBIIEIEHUE C MOCICAYIOIINM 3aTyXxaHueM B TedeHne 20 c.
JIyeT OTMETHTb, 4TO ¢ 80-X rO0B MPOIIIOTO CTOJIETHS IO
Hacrosmee Bpems u3 21 Ta30MHAMHYECKOTO SBICHUS>
14 (67%) BO3HHKAIOT IIPX IMOATOTOBKE M OTPAOOTKE IjIa-
cra JI. Tlnacr JI, umMeeT MOIHOCTH 4,5-6 M; ra30HOCHOCTh
maacta — 18-21 mM3/T, HIKHEH TpenapupOBAHHON MAYKH —
mo 35-37 m3/1; mopucrocTh — 3-4%; TUTaCTOBOE JIaBIe-
Hue — 2,5-3,0 Mlla; kpenoctb BepxHed nmauku — 1-1,5,
HIKHEH — 10 0,6 mo mkaie mpod. M.M. IIpoToasaxoHO-
Ba; razonponuaeMocts (10-50) x 104 M/lapcwu [1].

OnHOM M3 0COOEHHOCTEN IITacTa I, ABnAeTCS cKay-
KOOOpa3HBII POCT FrAa30HOCHOCTH C OTIPEACICHHON TIIy-
OWHBI 3aJICTaHUs, IPUIEM TIIyOHHA STOW 30HBI Pa3IUI- Puc. 1. 'azonocHocTh nuiacra JI .
Ha IUIsl OJTHOTO M TOTrO JKe€ IIacTa Jake B IpeJenax Cyper 1. KaéaTTein rasapuibirsn J1 .
OIHOTO maxTHOTOo mois (puc. 1) [2]. Figure 1. Gas content of formation D,.
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'Bupiokos KO.M. Kamanoz énezannvix 6v16pocos yens u 2aza. — Kanununepao: KI'TY, 2009. — 158 c. (na pycckom sizvike)
’Bupiokos FO.M. Texnozennas cazoounamura. — Kanununepao: KI'TY, 2011. — 159 c. (na pycckom sizvike)
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[IpenapupoBanHas nmavka HHXKHETo cyos macta JI
MPEICTABISIET COOOH PBIXJIYIO Maccy yriisi, Kodddunm-
SHT KPENOCTU KOTOopo# mo mrkane npod. M.M. I[Ipoto-
IbsikoHOBa cocTaBiser 0,25-0,6. Jlo HegaBHEro BpeMeHu
OTCYTCTBOBAJIN JIOCTOBEPHBIE JaHHBIE O I'a30HOCHOCTH
9TOoH nmadku yrisi. CKBaXHWHBI, TPOOypEHHBIE B HEe, ObI-
CTPO 3aIOJHSIOTCS YrOJdbHBIM MTHEIOOM. KommuectBo
BBIOpACHIBAEMON YIOJIBHOW MEJIOYM MOXKET JOCTHIaTh
HECKOJIbKMX KyOOMETpOB Jake 0e3 mojgadm OypoBOTO
cHapsiza. B psje ciyyaeB mociie mpoucHIIe X BHE3a-
HBIX BBIOPOCOB YIJISl M ra3a HE yJaBajoch OOHapYy>KHUTh
XapaKTEePHBIX MMOJIOCTEH BBIOPOMEHHOTO yris [3].

CH0XHOCTh pa3pabOTKH 0c000 BBIOPOCOOMMACHOTO
myiacTa J[, COCTOMT B OTCYTCTBUHM 3alIMTHBIX IIACTOB H
3a-32 BBICOKOW Ia30HOCHOCTH YIJIsl, YTO HEPEIKO MPUBO-
JIAT K 3ara3uPOBAHUIO TOPHBIX BRIPAOOTOK P BHITIOIHE-
HHUH NIPOTUBOBBIOPOCHBIX MEPONPUSITHI [4].

MeToasbl ncciie0BAHNAS

IIpenpiaymas texHonorus mpeaynpexaeHuss BBYID
IpeaycMaTpuBaja MpOBEJCHUE BBIPAOOTKH IO BEpXHE-
My CJIOIO IJacTa C OCTaBJICHHMEM KPENKOW MadyK{ YIis
MOIIIHOCTBIO HE MEHEe OJIHOr0 MeTpa B IOYBE BbIpa-
00TKM M OypeHHs pa3rpy304YHBIX CKBAXXUH JUAMETPOM
130 MM o BepxHEH mayke U ONEePeKAOMUN TUaMEeTPOM
200-250 MM B HWXXHIOIO MadykKy ¢ rayomHor 12-14 m
C HECHI)KaeMbIM OIIEPEKCHUEM He MeHee 7 M, IPU 9TOM
MPAaKTHYECKU Yepe3 Kaxable 12 M mpoxonku (7%) npu
MIPOBEJEHUHN TEKYIIETO IPOrHO3a BBHIOPOCOONACHOCTH
(hMKCUpOBAINCH OINACHBIC 3HAYCHUS (JOMOJIHUTEIHHOE
Oypenune ot 3 g0 6 ckBaxuH). KommdecTBo 3arazupoBa-
HHUI NpU NPOBEICHUU NPOTUBOBBIOPOCHBIX MEPOIPHSI-
trit cocraisio 0,49 va 1 m. M npoxoaku® [5-7].

Jns mpenoTBpamieHHs] 3ara3upoBaHUsl  BBIPAOOTOK
CTAJIM TMEPBOHAYAIBHO OYpPUTH CKBAXXHHBI JUAMETPOM
80 MM ¢ mocnenyromelr ux paszdypkou mo 130-200 mm.
Hecmotps Ha Takoi Oosbnioit o0ObemM OypeHUs pasrpy-
30YHBIX U OINEPEKAIOIIMNX CKBAXXHH, BPEMsI OT BPEMEHHU
npoucxoaunu BBYT ¢ TsxenbIMu MoCaeICTBUAMU.

Cawmprit kpynHbiii BBYT! mpousomien Ha maxte uM.
JlenuHa, nNpu BCKPBITHH IUIacTa J|, MOATOTOBUTETHHBIM
3aboeM cOoeuHoro kBepuurara Ne2 ma riayomne 580 m
(tabn. 1). KonmyecTBO BBIOpOMIEHHON TOPHON Macchl
coctaBuito 3250 1; 06beM MeTana — 1300000 m3; manb-
HOCTh OTOpOCa TOpHON Macchl — 236 M; yAeIbHOE ra30-
BeiiesicHue nmpu BBYT — 650 m*/T (6onee yem B 30 pa3
MPEBBINIAIOIIECE TPUPOTHYIO TA30HOCHOCTH IIACTA); Kpe-
nocts yrias — 0,24 no mkane npod. M.M. IIpoTonssiko-
HOBa. B ByX BhrIpabOTKax MpPOM30ILIO ONPOKUIBIBAHUE
BEHTHJSIUOHHON CTpyHW; B 58 BBIpaOOTKax KOHIIEHT-
pauus MetaHa cocrtanisia oT 2% mo0 100%.

OCHOBHBIE NPUYUHBI JAHHOTO Ta30JUHAMHUYECKO-
ro SIBJICHUSI — 30Ha OCJIa0JICHUsI IMOPOJ MOYBBI IJIACTA,
pe3Koe H3MEHEHHE €ro THUICOMETPUHU U OTCYTCTBHE
MIPOTHBOBBIOPOCHBIX MEPONPHUITUH (HECOBEPIICHCTBO
HOPMAaTUBHBIX JOKYMEHTOB). ODTO OOBSICHSIETCS TEM,
uyTo B npouecce BBYI mpoucxoauT mpuTok MeTaHa U3
pa3rpyKEHHOHW 30HBI YTOJIBHOTO ILIACTA, MPHUICTAIOIINX

K MOJIOCTH BBIOpOCA, MMPHU 3TOM IMOJIOCTh BRIOpOCA 3am0JI-
HSI€TCSl MATKUM YTJIEM HUKHETO CIOS.

Juist mpeioTBpalleHus Ta30IMHAMUYECKUX SIBICHUN PU
NPOBEJICHUH TOPHBIX BBIPAOOTOK MO T1acTy JI, Ha ocHOBa-
HHAM uccienoBanus mexanusma BBYT Obuta mpemioxkena

KownseiiepHsIil mTpek
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Puc. 2. TexHoJIOTHA Iera3amuy MJiacTa u3 mnojeBou
razoJpeHaskKHOi BHIPA0OTKHU.

Cyper 2. KoiiHayKaTThI JaJaJbIK a3 pa3psaaThl
Ka30a1aH ra3chi3IaHAbIPY T€XHOJIOTHSICHI.
Figure 2. Technology of reservoir degassing with field
gas drainage developmen.
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Figure 3. Zone of gas-conducting cracks.
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Tabnuua 1

Cpeonue 3nauenus napamempos npu 6HE3ANHBIX 6bIOPOCAX Y2JIs U 2A3a4 NPU NPOGEOEHUU NOO2ONOBUMEIbHBIX
8bIPAOOMOK

Kecme 1

aiivinovlK Kazoanapvi Heyp2izy Ke3inoe KOMIp MeH 2a30bll, KeHemmeH Wbl2apblHObLIAPbL Ke3inoezi
napamvempinepoiy opmauwia MaHoepi

Table 1
Average values of parameters for sudden emissions of coal and gas during preparatory workings
Tox I'nyonna Ko.lmqecn;ou Oobem JdanbHOCTH ) YaenbHoe
IlaxTa BBYT O0TPadOTKH, | BBLIOPOIIEHHON | BBIIEJIHBIIEroCcsl | 0TOPOCA FOPHOIl | Tra30BBIe/ICHNE,

M TOPHO¥ MaccChl, T MeraHa, M3 MAaCChI, M M3/t
[TaxTrHCKas 1971 300 15 660 5,2 44
WM. Jlennna 1976 410 550 36000 50 66
WM. Jlennna 1978 427 61 9800 11 161
flixg;::ﬁs(:f; 1978 435 380 27933 5,5 73
WM. JlennHa 1983 350 145 10000 18 69
WM. Jlennna 1985 317 50 2040 20,2 41
Kazaxcranckas 1989 466 110 10000 12 91
Kazaxcranckast 1989 478 1200 250000 104 208
WM. Jlennna 1995 545 640 550000 66 860
Wwm. Jlenuna 1998 580 3250 1300000 236 650
TeHTeKkcKas 2008 542 1087 414085 107 381
Tentexckas 2009 485 1076 74763 95 107
Kazaxcranckas 2012 524 370 29524 36 79,8
Kazaxcranckas 2020 636 842 161645 84 192,1
Cpennue 3HaYCHUS 698 205465 60,7 215,9

1 anmpoOMpoBaHa TEXHOJIOTHSI IPEIBAPUTEIBLHOM [erasa-
MY TJIACTa C MOJICBOH Ta30pPEeHAKHOW BBIPAOOTKH, IPO-
BOJIMMOM MO ITacToM Ha pacctostaun 10-12 M (puc. 2).

[TepBOoHaYaIbHO, O BHIITOJIHECHUS HAyYHO-HUCCIIETOBA-
TEJIBCKOH pabOThI IO ONPEIEICHHUIO IMapaMeTPOB CKBa-
)KMH MNpPEIBApUTEIbHON Jera3aluu mJjacrta C I0JEBOH
BBIPAOOTKH ONBITHBIM ITyTEM [JIsI OIIPENEICHHS paguyca
BIMSHUS CKBa)XXUH, ObLJIa IPOOypeHA W 3arepMETH3UPO-
BaHAa KOHTPOJIbHAsI CKBa)XMHA, YCTAHOBJIEH MAaHOMETP
I M3MEPEHMs AaBIICHUS MeTaHa. MaHOMETp IoKazall
nmaBienne 4,5 MIla, koTopoe HE CHH)XAJlOCh B TCUCHHE
IByX Hexenb. bpiaa mpoOypeHa MOMOJHUTEIbHAs CKBa-
JKMHA HAa PACCTOSIHUM 8 M OT KOHTPOJIBHOHM, NPH 3TOM
MaJeHUs JaBICHMUS HE HAOIIOAIOCh B TEUCHUE HEACIH.
3arem OplTa MpOOypeHA TPEThs CKBAKWHA Ha PACCTOS-
HUU 4 M OT KOHTpOJbHOU. IIpm 3TOM HaBieHHWE ymaio
B TeueHne 4 nqaeu mo 2 Mlla.

Ha ocHOBaHMHM 3THX 3aMepOB OBLI ONMpPEAEICH pagnyc
BJIMSTHUSI CKBOXKHHBI M 9TH ITapaMETPhI ObIIIN 3a710°KEHBI B
IMacIopT IPOTHBOBBIOPOCHBIX MEpOpUATHA. JJ1s mccie-
JIOBaHMsI IPOHUIIAEMOCTH MSTKOTO yTJIsl HH)KHEH MadKH
Ha IOBEPXHOCTHU OBLI MPOBEIECH 3KCIIEPUMEHT.

Metammmaeckas TpyOa amameTpoMm 6 IOWMOB Oblia
3aI0JIHEHA BIIAXKHBIM YIJIEM HIDKHETO CIIOSI M CIIPECCO-
BaHAa. 3aTeM IO TOPIIaM TPYOBI MMOCTABWIN 3ariyIIKd C
oTBepcTHsMA TI0 10 MM W TOAKIIOUMAIA HX K OaUTOHY

T'opnwui scyprnan Kazaxcmana Nel0’ 2021

CO CKaThIM BO31yxoM moj gaBieHuem 20 MIla. Ycranos-
JICHO, YTO CXKATBIM BO3AYX CTaJl MPOHUKATH YEPe3 MSATKUU
yroias Junb npu aasiaeanu 6,3 MIla, To ecTh yroib HIK-
HETO CJIOS] IPAKTUYECKN OBIIT HEITPOHNUIIAEM.

B panpHeiieM, mociie BBIIOJHEHUS HAYyYHO-HUCCIE-
JIOBaTEICKOW PabOThI MO MPEaABAPUTEILHON JAera3anunu
IUIACTa C MOJIEBBIX BHIPAOOTOK €ro mapamMeTpsl paccyu-
THIBAIOTCSI B COOTBETCTBUU C «METOAMYECKHUMHU PEKO-
MEHJANUSIMHA TT0 0€3011aCHOMY BEIEHHIO TOPHBIX padboT
Ha IUTacTax, OMacHBIX IO BHE3ANHBIM BBIOpPOCAM YT U
raza». [Ipu 3TOM clexyeTr yduTheIBaTh, YTO ISl IPEIOT-
BpalleHUs] HECAaHKIMOHWPOBAHHON (MIBTPAIMU B IO-
JIEBYIO BEIpAa0OTKY MeTaHa U, TeM Ooiiee, pa3BI3bIBAHUS
ra3oJMHAMHYECKUX SIBIICHUH, €€ HEOOXOAMMO MPOBO-
JWATH Ha PACCTOSHUHU OT IOYBBI IIJIACTa HE MEHEE pa3Me-
POB 30HBI HHTEHCUBHOTO TPEIIHHOOOpa3zoBaHus (30Ha 1
Ha puc. 3) Ha MOMEHT IOJICOSIMHECHUS IeTa3allMOHHbBIX
CKBaXXHH K BaKyyMy.

IIpoBogHMKOM Ta3a M3 IUIACTa B MOJIEBYIO BEIPAOOTKY
MOJKET SIBIATHCS TOIBKO 30HA | (Tak Kak IYMEHHO B HEeH pas-
BUBAIOTCS paJHaIbHbIC — Fa30IPOBOISAIINE — TPEUINHBI),
H TI0O3TOMY Ja)kKe HE3HAYUTEIBHOE MPEBBINICHUE pa3Me-
poB 3Toi 30HHBI (~ 0,5 M) MOTHOCTRIO TIPETOTBPATHAT HE-
CaHKIIMOHMPOBAHHYIO (DMIIBTPALIMIO B HEE Ta3a.

OmnpIT OypeHHUsT Pa3rpy309YHBIX CKBAXXWH C Iepecede-
HHEM MATKAX IA4YeK YTJs I[OKas3aj, 49TO B OTIAEIBHBIX
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ciaydasx NpoOypeHHasl CKBa)XMHA 3aIOJHSUIACh yTIIEM
HIDKHEro CJIosI, 1 OHa paboTaja Kak repmerusarop. B
KOHII€ ATHX CKBa)XXMH CKaIUIMBAJICS CBOOOJHBIM METaH
Mo OOJIBIIUM JAaBJICHHEM, W MPU MPHOIMIKCHUHU 32005
BBIPAOOTKH K 9TUM MecTaM npoucxoaui BBYT. Tak, npu
OypeHUH pa3BEIOYHON CKBaXXUHBI auamMeTpoM 80 Mm
B 3200¢ IeMOHTaXHOH cOoiikn Ne6 Ha maxTe uM. JlennHa
NpH BXO0JI€ CKBAXUHBI B HUKHIOIO MavKy ruiacta JI, (Bo3-
MOJKHO B paHee IpOOYpPEHHYIO ra30IpeHaKHYI0 CKBaXKH-
Hy auameTpoM 130 MM) NpoH301LIO ra30AUHAMUYECKOE
SIBIICHHE. YTOJBHBIA MacCUB OBLI OCNa0JIcH MpoOypeH-
HBIMH Ta30/IpCHAXHBIMH CKB&XXMHAMH B KOJIUYECTBE
70 mTyKk mpu 06paboTKe IIacTa Ha IEPBOM JTalle.

Bypenne 0onbmioro KonmyecTBa pa3rpy30YHBIX CKBa-
JKUH BEJIET K OCJIA0JICHUIO TPOYHOCTH LEITUKA MEKIY Me-
CTOM CKOIUICHMsI CBOOOHOTO METaHa M IPYIbIO 32005.

PesyibTaTsl

Ha ocHOBaHuM M3I0KEHHOTO MpeajlaraeTcs Cileay-
foIasi TEXHOJOTHUsI OypeHHs pa3rpy309HBIX CKBa>KHH
NpU BCKPBITHH M1acTa JI M3 BEPXHETO €10 TOJI MIIACT
JUTSI IPOBEACHUS TOPOJAHOM BBHIPA0OTKHU: IMOJ NIACTOM
NPOOYPHUTH EHTPaAJbHYIO CKBAXNHY AuameTrpom 150-
180 MM pnunoil He MeHee 20 M, 3aMEpPUTh BBIXOJ
mTeI0a U 00beMa MeTaHa NpHU OypPEHHWH CKBaXKWUHBI.
YCTaHOBUTH Te€pMETHU3ATOPHl U 3aMEpPUTh AaBICHUE
raza. [IpoOypuTs Takme k€ CKBa)XMHBI C PACCTOSHU-
eM Mexay Humu 2 M. ExxecMeHHO mepen mNpoxoaKoit
MIPOBEPSITh YAUCTOTY CKBAXXMH, M IPH HEOOXOTUMOCTH

CIIHCOK HUCIIOJIB30OBAHHbIX UCTOYHHUKOB

poYnInaTh uX. B kaxnom 3ab6o0e HEOOXOIMMO UMETH
NpUOOPHI JUISI ONpEJeIeHNUS] TPAaeKTOPHU U JIUHBI
MpOOYyPEHHBIX CKBAXXHUH.

Oo6cy:xneHne pe3yJbTaTOB

CorylacHO TOJIyYEHHBIM pe3yJibTaTaM, JaHHBIH CIO-
co0 meponpusTuii mo 6opebe ¢ BBYI', B cpaBHenuun c
paHee NpUMEHSIEeMbIM CII0CO00M, ITO3BOJIHII, B 3aBUCHMO-
CTH OT CPOKOB JIera3ainuu, ooyee 4eM B 2,5 pa3a CHU3UTh
IIPUPOIHYIO TAa30HOCHOCTH Iacta (puc. 4).

OpHaKko co3/1aTh YHUBEPCANbHYIO TEXHOJOTHIO, KO-
TOpasi BO BCEX CiIydasix rapaHTHpOBaia Obl IPEaOT-
BpallleHHE aBapUHWHBIX CHTYaIlMi M KOTOPOW JTOJIKHBI
OB OBI CIIE0BATh BCE — PYKOBOJUTEIH OT TOPHOTO
MacTepa 70 rNIaBHOTO MHXKEHEPa — MPAaKTHYECKU HEJlb-
3. OTO HEBO3MOXHO, TaK KaK crienu(uKa mpupoaHon
cpenbl (MaccuBa FOPHBIX IMOPOJ) pa3Hasi HE TOJHKO Ha
KaXXJOW M3 MIaxT, HO W B Ipejesiax MaxXTHOTO MOoJs,
a Tak)ke BBUJY OTpaHMYEHHOro oO0bema MHbOpManuu
O HANpPSKEHHOM COCTOSIHUH, (PU3UKO-MEXaHHMYECKUX
CBOMCTBAaX F'OPHBIX OPOJI, CTPOCHUH MacCHUBa, MECTax
CKOIUICHUSI © MUTPAIlMU METAHa.

3akiar0ueHune

Takum 00pa3zom, W3 DKCIEPUMEHTAIBHBIX PE3YJib-
TaTOB CJEAYyeT, YTO NMPUMEHEHHE TaKOW TEXHOJOTHUH
MO3BOJUIO MOJHOCTBIO TpenoTBpatuth BBYI mpu
MOCJEAYyIOMEM NPOBEACHUHM TOPHBIX BBIPA0OTOK IO
nnacty JI, B 30He pasrpy3Ku OT MPOBEJEHHUS MOJEBOU
razoJpeHaxHOH BHIPaOOTKU.
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OTPACJIEBBIE BBICTABKU MINING&METALS CENTRAL ASIA U KAZCOMAK 2021 YCIIEIIIHO
BO30OBHOBUJIU CBOIO AESITEJIBHOCTbD
B pamkax 26-o0ii I[[lenmpanvno-Azuamckoii mexncoynapoonoii eévicmaexku «I'opnoe oo6opyoosanue, 0ooviua
u obozauwienue pyo u munepanoe» — Mining and Metals Central Asia 2021, a maxace 17-ou Kazaxcmanckoii
mexncoynapoonoi evicmagxu «/Jopoyicnoe u Ilpomviumnennoe Cmpoumenvcmeo, Kommynanvnasn
Texnuxa» — Kazcomak 2021, npoweoweii ¢ 29 cenmaopsa no 1 okmaopsa 6 6blcmagouHom yenmpe
«Amakenmpy, ceou oocmusryicenus npeocmaeunu 156 komnanuit uz 17 cmpan mupa.

3a Tpu AHS pabOTHI SKCIIO3UIIHI0O ToceTnan 2347 yHU-
KaJIbHBIX NOCETUTENEN, YTO JUIIHUNA pa3 JTOKa3bIBAET
WHTEpEeC K BBICTABKAM WM CBUIIETEIHCTBYET O BaXXHO-
ctu o(draiiH-cOOBITHH nIg OadbHEUIIEero pa3BUTHSA
mapTHepcTBa B pamkax ['MK Kazaxcrana. CormacHo
OIPOCYy TOCETUTEeNeH, BEICTABKH TAalOT BO3MOXXHOCTH
03HAKOMHTHCS C TPEHIaMHU, HAWTH MOJIE3HbIE KOHTaK-
Thl, OOMEHSTHCS OMBITOM C KOJJICTaAMHU.

IIpomenko Ilerp, MeHemkep MO pa3BUTHIO OW3HEca
Ferrexpo n3 YkpaunHsl, pacckasal, 4TO BEICTaBKa OKa3aach
OYCHB TOJIC3HA W KpaifHe HeoOXOoauMa I pa3BUTHS On3-
Heca. «BpIcTaBKa 1aeT BO3MOXKHOCTH HArJISIHO MO3HAKO-
MHTBCSI ¢ HOBUHKaMH B 00JIACTH MTPUOOPOB M TEXHOJIOTUH
I'MK. M5 mouepnHy Il MHOTO TTOJIE3HOW W HOBOU MHQOP-
MaIuH, TPUBE3EM €€ Ha HAIly TUIOMIAIKy», — OTMETHII OH.

Y4YacTHUKN BBICTABOK CMOTJIM OOECHEYUTh Kade-
CTBEHHOE HAIlOJIHEHHWE CBOEHW JKCIIO3WLHNHU, MpEeacTa-
BUB WHHOBAIMOHHBIC U MPAKTUYECKHUE PEIICHUS B 00-
JaCTH TPOCKTHPOBAHUA, TOPHOW MOOBIYHM, oOorarmie-
HUS pya. Taxke Ovinmm mpencraBieHbl [T-mipoayKThI

A SEVER MINERALS

[IpyHuMass BO BHUMaHHE MEPEPHIB B TNPOBEICHUU
MmeponpusaTuii, B 2021 roxy BBICTaBKH MPHOOPETN OCO-
Oy10 3HAYMMOCTH I yYaCTHUKOB: B MEPBYIO OUYEpE.b,
MIPEIOCTAaBUB BCEM BO3MOXXHOCTH BHOBH JHIIOM K JIUILY
BCTPETHUTHCSI C MOTCHIMAIBHBIMU 3aKa34MKaMH, BXKHU-
BYIO BECTH MapTHEPCKHUH OUAIOT, a Takke 3(PPEeKTUBHO
MIPOJEMOHCTPUPOBATh MHHOBAIMOHHBIE pPa3pabOTKH U
CBOM JOCTHIKECHHS B IPOMU3BOJICTBE O0OPYIOBAaHUSA, yC-
JYT U NpoeKTHEIX pemeHuil B chepe I'MK. Tor daxkr,
YTO CpPeJId SKCIIOHEHTOB IpucyTcTBYeT Oomee 60% 3apy-
OCXHBIX YYAaCTHHUKOB, MOJATBEPKIAECT MEXKITYHAPOMTHBII
cratyc coOpITHii. B skcmo3umum OBUTH TIpEeICTaBIICHBI
KOMMaHUU W3 ABCTpanuu, ABCTpuH, Bemmkobputanum,
I'epmanun, Uranuu, Kazaxcrana, Kananel, Kuras, Ko-
peu, Poccuu, CIIA, Typuun, Ykpanasl, OUHISHINH,
®pannnn, Yexun, FOxuonr Kopem, a Taxke Hammo-
HajnbHble rpynnsl I'epmanun, Hopseruu, ®@panuuu u
KoJUIEKTUBHBbIE cTeHAbl Poccuiickoit denepanuu — npo-
n3zBoaurtenu u3 Jluneukoi, Mpxkyrckoit, Kypranckoi,
Kypckoii, Yensbuuckoit, Ilerszenckoit m Tymnbckoi
obnacTeil mpencTaBHIM CBOIO NPOAYKLHIO W YCIyTH.
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JUIst obecriedyeHnsi 0€30MacHOCTH TOPHBIX padoT, ud-
pOBHM3alMK, aBTOMaTH3allUl U MHOTOE JpYyroe.

JenoBas mporpamma BeicTaBku Mining & Metals CA
3aTpoHyna aktryanbHbelie 11 I'MK Bompocsl. Kpyrabie
CTOJIBI, IPE3CHTALMHN U TeMaTH4YeCKUEe CEMHHAphl coOpa-
JIM ayIUTOPHUIO M3 YHCIIa MPEJACTaBUTEICH KPYIHEHIINX
OTEYECTBEHHBIX U 3apy0exxubIx Komnanuii MK u orpac-
JIEBBIX accolmanuii. B pamkax mporpaMMsl ObLIH 3aTpoO-
HyTbI Bonipockl Uuayctpuu 4.0, BKiItoYarome faibHei-
myoo NUu(poBHU3aLNIO, BHEIAPEHUE HHTEIICKTYaJlbHOTO
000pyl0BaHMs, YMHONH aBTOMAaTH3allUM U POOOTHU3AIIHH.
Buenpenue snementoB Muayctpuu 4.0 B I'MK cexrtop
OBLIO OCHOBHOM TEMOW CepHM MacTep-KJIaccoB OT ABTO-
HOMHOTO KjactepHoro ¢ponaa «[11MT» Tech Garden. Un-
JKUHUpUHToBasi kommnanus Oriental mpoBema cemuHap,
paccka3bIBAIONINN O PEIICHUSX 10 00€3BOKHUBAHHUIO KOH-
[IEHTPATOB IIBETHBIX W YEPHBIX METAJJIOB, KEKOB THIPO-
METaJUIypTHYECKUX MPOon3BoJIcTB. CeMHUHaphl KOMITaHUN
Sever Minerals, «HopcepBuc», FLSmidth LLP, Element
group MPHUBJICKIM MIMPOKOE BHUMaHUE ayJUTOPHUH, BbI-
00p TeM ISl BBICTYIUUICHHH OB ITOJIHOCTHIO 00YCIIOBJICH
TEKyI[UMHU BBI30BaMH, CTOSIIIUMHU IEepes OTPACIBIO.

I'MK cekTop Ha BbICTaBKE ITPEACTABIICH CJICTYIOIIUM 00-
pazom. [IpousBouTenu 1 TUCTPUOBIOTOPHI 00OPYTOBAHMSI,
YCIyT, Pa3JIMUHbIX UHKEHEPHBIX PELICHUI CO BCEro Mupa
NPUHUMAIOT y4acTHE B BBICTABKE CO CTEHAAMU. DTO MO-
3BOJISIET UM HAIJISIIHO U TOJAPOOHO MPOJEMOHCTPUPOBATH

MIPEUMYIIIECTBAa CBOETO MTPOIYKTA U IIPOBECTH IIEPETOBOPHI.
A BOT moTpeOnTEeNN TaHHBIX YCIyT — TOPHOI00BIBAIOIINE U
riepepabaThIBAIOINE MPEIIPHUATHS CTPAHBI — SIBIISIOTCS T10-
ceTuTessIMU Meporpusitus. [lepexons oT cTeHna K CTeHny,
OT DKCIO3WLINN K HKCIIO3UIINH, OHH MMEIOT BO3MOXKHOCTh
MOJIYYUTh Hanbosee MOoITHYI0 KapTHHY O IIPEICTaBISIEMOM
000pyIOBaHUH U YCIIyTax, MO0OMATHCS C pa3padoTINKaMu
W TIPOM3BOJINTEISIMI HAIIPSMYIO KaK IT0 BOIIpOCcaM 3aKyna u
ITOCTaBKH, TaK ¥ 110 BOIIPOCAM CEPBHCA U PEMOHTA.

MuHHCTEPCTBO MHAYCTPUH U UH(PPACTPYKTYPHOTO pas-
ButHsi PK Ha3pBaeT ropHO-METAIUTyprHYeCKyI0 IIPOMBIIII-
neHHocTh Kaszaxcrana 0a30BOH OTpacibio CTpaHbl, KOTO-
pas 3aHMMaeT NEepPBOEC MECTO IO YACIBHOMY BECy B JIOJIC
BBII. Taxxe I'MK cinyxutr augepoM MO HPUBJIEYEHUIO
naBecTuruii. besycmoBHO, BricTaBk Mining and Metals
CA u Kazcomak BbICTynaroT BaXKHBIM 3BEHOM B II€TIOY-
ke corpymHuuectBa npemnpustuii MK pecnyOonuku u
HX MapTHEPOB — KJIIOYEBBIX IMOCTABIINKOB 000PYI0BAHUS
W YCIYyr CO BCEro Mupa. BpIcTaBKM B ouepemHON pas Io-
Kazauu ce0s KpymHEeWIel, aBTOPUTETHOW u 3(DPEKTUB-
HOHM IUIOMIAJKOM Il BCTped, INPOBEACHHS IEPETOBOPOB
Kak JuIsl JuaepoB, Tak U g HoBHukoB I'MK cekropa.

OpraauzaTopoM coObITHH sBIIsIeTcst Kazaxcranckas Bbl-
craBouyHasi kommaHus Iteca. OpuIMATBHYIO MOANEPKKY
BBICTABKaM OKa3ajin MHUHHUCTEPCTBO MHIAYCTPUU M MHPpa-
crpykrypHoro passutus PK, AI'MII PK, Akumar ropoaa
AnMaThl ¥ JIUIUIOMAaTHYECKHE MHCCHU CTpPAH-yYaCTHHILI.
[TaptHep peructpanuum — xommnanusi Sever Minerals.
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TPEBOBAHUS K O®OPMJIEHUIO U YCJIOBUSA NPEJOCTABJEHUS CTATEN
B PeJaKIHUIO MEePHOANYECKOro nevyaTHoro uzaanus «Iopusiii xxypuana Kazaxcrana»
(aeiicTBytoT ¢ 1 cenTsa6ps 2019 rona)

1. «Topublii :kypHan Ka3zaxcrana» npuHHMaeT K My0JMKAIMH OPUTHHAJIBHBIE CTATHH HAYYHOI0 M HAYYHO-TEeXHHYECKOI0
co/lep:KaHHUs, OTPAMKAIONUINE Pe3YJIbTAThI HCCJIe0BATEIbCKONH M HAYYHOH JeATeJbHOCTH, HMeIoINe PeKOMEH/IAlUHU K NPaKTH4e-
CKOMY NPHMEHEHHIO PelaeMbIX BONPOCOB I10 CJIEYOIMM HAaPaBJICHHUAM (ITOJIHBIH NIepedeHb pyOpUK yKa3aH Ha caiite minmag.kz):

v’ F'eomexnonozust (n0O3eMHAsL, OMKPLINAS U CIMPOUMELbHAS)

v’ ['eomexanuxa, mapkuietioepckoe 0e10 u 2e00e3us

v’ Paspywenue 20pHbix nopoo

v’ lopubie mawunsl u 06opydosanue

v Obozawenue nonesnvlx UCKONAemMblLx

v’ I'eoskonozust 2opro-nepepabameléaioweii NPOMblULICHHOCTIU

v Oxpana mpyoa u npomviuiiennas 6e30nacHoCcmo

v’ Teopemuueckue 0CHO8bI NPOCKMUPOBAHUSL 20PHO-MEXHUYECKUX CUCMEM

v’ Memannypaus

v’ 'opHo-npombluiienias 2eo102us u 2e0pu3uxa

V' DKOHOMUKA 20PHO-MeMALLyp2UutecKoli ompaciu

Ilo yka3aHHBIM HaNpaBJICHHUSAM TaK)Ke€ MNPUHUMAIOTCA CTAaTbU OO30pPHOTO  XapakKTepa, OTBEYAIOUIUE KPUTEPHUIM
MEePBUYHON HAy4YHOU MyOJIUKAINH.

Hononnumenshvie pyopuku:

v’ [lodzomoska Kadpos (npumeHumenbHo K meme HCypHana)

v Hemopus 20pno2o oena, Memaiiypauu u 2e0io2uu

v [06uneu

v’ Pexnama

2. OcHOBHBIE TPEOOBAHUS K CTATHAM, INIPEJICTABJIEHHBIM VISl IyOJMKALMH B KYypPHaJIe:

= Habop craTeu npousBoauTcs mpuprom Times New Roman 12 ¢ mosyTOpHBIM HHTEPBAJIOM;

= 001N 00BEM CTAThH, BKJIIOYAsi PUCYHKH, TAOIHIIbI, METaJaHHBIC HE JIOJKEH MPEBBIIIATh 8 MeYaTHBIX CTPaHUII;

* CTAThU (32 UCKIIOYEHHEM 0030POB), IOJKHBI COACPIKATh HOBbIE HAYYHBIE PE3YJIbTaThI;

* CTaThs JOJKHA COOTBETCTBOBATH TEMATHUKE (CM. M. 1), HAy4YHOMY YPOBHIO XYypHaJa;

* cTaThs JOJDKHA OBITH OOpPMIIEHA B ITOJIHOM COOTBETCTBUHU C TPEOOBAHUSIMH, OTPAXKEHHBIMHU B II. 3;

® CTaThs MOXET OBITh IPE/ICTABIICHA HA Ka3aXCKOM, PYCCKOM MJIM aHTIUHCKOM SI3bIKE;

* B PEIAKIIMIO NMPEACTABISCTCS OKOHYATEIbHBIN, TIIATEJbHO BbIBEPEHHBINH BAPHAHT CTATbU, HCKIIIOYAIONIUN HEOOXOAMMOCTh
MOCTOSIHHBIX JOPaOOTOK TEKCTa Ha 9TAINax M3AaTelbCKOTo Mpoliecca;

= 7epes OTIPABKOIl CTaTbM B PEAAKLMIO JKypHaIa aBTOpaM HEOOXOAMMO MPOBEPUTH TEKCT Ha MpeIMEeT OTCYTCTBHS Iaruara
C TIOMOIIBIO CIIELUAIBHON IPOrPaAMMBI (HAaIpUMEp, Www.lext.ru);

= He0OXO/IMMO yKa3aTh OJHO U3 HAYUHbIX HAIlPaBJICHHUH, KOTOPOMY B HAHMOOJIbIIEH CTENEHN COOTBETCTBYET TEMaTHKA CTAThH.

3. CTpPYKTYpa cTaThH J0JDKHA COACPKATh CISNYIOLINE pa3/ebl:

= xon MPHTUW (I'PHTW http://grnti.ru/?pl=52) — mecTU3HAYHBIH;

= Ha3BaHHUE CTAThH (COKPAILCHUS HE JIOIYCKAIOTCs, He IONYCKAeTCsl HCIOJIb30BaHNUe ab0peBuatyp U GpopmMyir; MaKCUMaIbHOE KOIHYe-
cTBO cnoB 10-12) nomxHO ObITH MHPOPMATUBHBIM, COOTBETCTBOBATh HAYYHOMY CTHUJIIO TEKCTA, COJIEP)KaTh OCHOBHBIE KIIIOUEBBIE CIIOBA,
XapaKkTepu3ylolue TeMy (MpeaMeT) UCCICIOBaHUS U COIePKAHUE PAOOTHI, IPEIOCTABISIETCS Ha Ka3aXCKOM U PYCCKOM SI3bIKaX;

* UHUIMAJIBI U (paMUIIUN aBTOPOB; CTAaThs JOJDKHA UMETh He Oosiee 4 aBTOPOB;

* CBEJICHUS O Ka)KJIOM aBTOPE MPEIOCTABIIAIOTCS HA TPeX sA3bIKax (y4YeHast CTeNeHb, y4YeHOe 3BaHHe, JOJDKHOCTh, MECTO OCHOBHOU
paboTHI, KOHTAKTHBIE JaHHBIE (apec dIEKTPOHHON MOUTHI), ropox, crpaHa, ORCID);

* TIOJIHO€ Ha3BAaHHUE OpraHu3aluu (-if), rae padboTaroT aBTOPHI (C yKa3aHHWEM BEJOMCTBEHHON MPUHAAICKHOCTH);

= QaHHOTAIMS B COOTBETCTBUH C TPEOOBAHUAMHU MEKYyHAPOIHBIX 0a3 TaHHBIX JIOJDKHA JOCTATOYHO MOJHO PACKPHIBATh COACPIKaHHE
CTaThH, BKIIIOYAsl XapPAKTEPUCTUKY OCHOBHOW TEMBI, TPOOJIEMBbI 00BEKTa, LIEJTH UCCIICI0OBAHNS, OCHOBHBIE METO/IbI, PE3YJIbTAThl HCCIE0-
BaHU U IIaBHbIE BBIBO/IBL. B aHHOTAIIMK HEOOXOIMMO YKa3aTh, YTO HOBOT'O HECET B ce0e CTAThsl B CPABHEHUH C JPYTUMH, POACTBEHHBIMU
10 TEMAaTHKE U LIEJICBOMY Ha3HAUCHUIO MaTepuajiaMu. AHHOTanus (pedepat) mpenocTaBiseTcs Ha Ka3aXCKOM U PYCCKOM SI3bIKaX 00bEMOM
He meree 700 u He 60see 900 cumBonos (mpumepHo 150...200 cnos);

* KJIIOYEBBIC CJI0Ba B KoJnuecTBE 6...10 yCTOWYMBBIX CIIOBOCOYETAHUMH, 110 KOTOPBHIM B JaIbHEHIIEM Oy/leT BBIIOJHSTHCS MOUCK
CcTaThH (COKpalleHus 1 abOpeBHaTyPbl HE JOMYCKAIOTCS): KIIOUEBbIE CIIOBA OTPAXKAIOT CIICU(PUKY TeMbl, 00BEKT U PE3yIbTaThl HC-
CJEIOBAHMS M NPEIOCTABIAIOTCS HA Ka3aXCKOM U PYCCKOM sI3bIKaX;

* TEKCT CTaThH, COACPKAIIMUN CIEAYIONUNe pa3/elibl (BBEICHHE, METO/IbI/UCCIEAOBAHUS, PE3YIbTaThl, 00CYXK/IEHNE PEe3yJIbTATOB,
3aKJIIOUCHUE);

* CIIMCOK MCTOJIb30BaHHBIX HCTOUHUKOB (10...12), B ToM unciie He MeHee 3 3apy0exHbIX He paHee 2010 roma, mpenocraBisieTcs Ha
Ka3aXCKOM M PYCCKOM SI3bIKaXx.

Ocho6HOIL pazden cmambu HA KA3AXCKOM UL PYCCKOM A3bIKAX 00NHCEH ObINb YeMKO CHPYKMYPUPOBAH.
v’ Beenenue (Introduction) NOIKHO OTpakaTh aKTyallbHOCTh T€MbI HCCIIEIOBAHUS, 0030 JIMTEPATyPhI 10 TEME, IOCTAHOBKY IPO-
OneMbl, GOPMYIHUPOBKY LieJel U 3a71a4 HCCIEAOBaHM.
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v’ Meronbi/uccnenosanus (Materials and Methods) — onucaHne METOJOB UCCIIEIOBAHUSI, CXEM DKCIEPUMEHTOB (HabIIo/1e-
HHUH) C TeéM, YTOOBI TO3BOJIUTH APYTUM YUSHBIM M IPAKTHKAM BOCIIPOM3BECTH PE3yIbTAaThl, OJB3YSICh JIMIIb TEKCTAMHU CTAThH;
ONHMCAaHNE MaTepH ajoB, IPHOOPOB, 060PYIOBAHHUS, BEIOOPKA U YCIOBHS IIPOBEICHUS YKCIIEPUMEHTOB (HaOII0eHU).

v’ Pesynbrarsl (Results). DTOT pasieln JOJKeH OTpakaTh (paKTHUECKUE Pe3yIIbTaThl HCCIIEA0BAHUS (TEKCT, TaOMUIBI, TpaduK,
JIrarpaMMBl, ypaBHEHHUs, poTorpaduu, pUCYHKH).

v  O6cyxaenne pe3yiasraToB (Discussion) — TUIIOBAsi CTPYKTYpa dTOTO pasjiesia MMEeT TaKoi BUI:

* YeM MOTYT OBITh OOBSICHEHEI IOy YCHHBIE PE3yIbTaTHI,

= Ojarojapsi KAKUM UMEHHO OCOOEHHOCTSIM MPEJIOKEHHEIX pelIeHu 00ecreunBaloTCs IPenMyIIecTBa;

®* 9TO MOKHO CUHTATh NPEUMYIIECTBAaMHU JAaHHOTO MCCIIEJOBAHHUSI 110 CPABHEHHIO C aHAJIOTaMU;

* B U€M COCTOSIT HEIOCTATKU HCCIIEIOBAHHUS;

* B KaKOM HaIIpaBJICHUH HCCIIEJJOBaHUE IeJIeCO00Pa3HO pa3BUBATh, C KAKUMH TPYXHOCTSIMU IIPH 9TOM MOKHO CTOJIKHYTHCSI.

v’ 3axmouenue (Conclusion) — KpaTKue HTOTH Pa3/IeNOB CTAaTbH 0€3 MOBTOPEHHS (OPMYIHPOBOK, TPUBEICHHBIX B HEH.

v’ Braropapuoctu (Acknowledgments) — BeIpakeHHE MPU3HATEIBHOCTH KOJIIETaM 32 TIOMOIITb.

NOoANMUCHU K PUCYHKAM n 3ATI'OJIOBKH TABJINIL odopMIISIOTCS OTASIBHEIM OJIOKOM Ha Ka3aXCKOM, PYCCKOM M aH-
TIIUACKOM SI3BbIKAX.

PUCYHKMH nomxHE MMeTh pacmupenne rpadgudeckux pegakropoB CorelDraw, Photoshop, Illustrator u 1. m1.). ®oTorpadun
JIOJDKHBI OBITH MpenesibHo yeTkuMu B rpadudeckom ¢popmare (TIFF, JPEG, CDR) ¢ paspemennem e menee 300 dpi. Bee Oyk-
BEHHBIC U ITU(poBBEIe 0003HAUEHHS Ha PUCYHKaX HEOOXOIMMO MOSICHUTh B OCHOBHOM MJIM IOJPHUCYHOYHOM TekcTax. Hanmucu n
npyrue o003HaYeHHUs Ha rpaUKax U PUCYHKaX JOJDKHBI OBITh YETKMMU U JIETKO YnTaeMbIMH. [Toanucu K pucyHKaM M 3ar0JIOBKH
Taban OBSI3ATEJIbHBI.

MATEMATHUYECKHUE ®OPMYJIbI cienyer Habupats B popmynsHoM penaktope MathTypes Equation niaun MS Equation, rpe-
YeCKHe U pPycCKHe OYKBBI B (hOpMyJIax HaOMPATh MPSIMBIM MIPU(PTOM (ONMIHS TEKCT), IJATHHCKUE — KyPCHUBOM. Q003HaAUeHUA GeIUY U
u npocmole popmynst 6 meKcme u madauyax Hadoupams Kax nemenmst mexcma (a He Kak 00BEKTH (POPMYIBHOTO PEIaKTOpPa).
HywmepoBaTts citeyer Toiapko Te pOpMyIIsl, Ha KOTOPEIE €CTh CCBUIKH B MOCIIEAYIONMeM n3noxeHnn. Hymeparust popMyIr CKBO3HasL.

CIHUCOK UCHOJb30BAHHbBIX HCTOUYHUKOB cocraBnsiercss B IOPSAIKE [UTHPOBAHUS B ODOPMIISIETCSI B CTPOTOM COOT-
BerctBuu ¢ 'OCT P 7.05-2008. Ccbulku Ha JuTepaTypy B TEKCTE OTMEYAIOTCS [0 MEpEe HUX IOSBJICHUS MOPSIKOBBIMU HOMEpaMu B
KBaJIpaTHBIX CKOOKax. B crmcok nureparypbl He BKIIIOYAIOTCS JIIOOBIE MaTepHalibl, HE MMEIONNe KOHKPETHOTO aBTOpa, B TOM YHCIIE:
3aKkoHbI, cranfapTsl (Bodast 'OCT), ctaTey U3 cioBapel ¥ SHIMKIIONENH, CTPaHUIBI CAlTOB, I MaTepPHaIOB KOTOPLIX HE YKa3aH
KOHKPETHBII aBTOp M MHTepBai crpanui. Ecim y Bac Bo3HHKaeT He0OXOJMMOCTE COCIaThes Ha IIOA00HBIE MaTepHAIIBl, TO CCBIIKU HA HUX
0(hOpMIIIIOTCS KaK CHOCKH B TeKcTe cTaTbi. CIUCOK MPUBOIUTCS HA PYCCKOM (Ka3aXCKOM) SI3BIKE, a TAKXKe B IIEPEBOJHOM U TPAHCIIUTE-
pUpOBaHHOM BapuaHTe (TpaHCIUTEpaNys BEITIONHsETCs 10 cranaapty BSI: https://translit.net/ru/bsi/). O6a BapraHTa CIIICKa JIUTEPATYPEI
JIOJDKHBI OBITh MICHTHYHEI 1O cojepkaHnio. CHavajga MOATOTAaBINBACTCS PYCCKOSI3BIYHBIN (Ka3aXCKOS3BIYHBIN) CIIMCOK JINTEPATYPHI,
BKJTFOUAIONINH BCE UCTOYHHKH (J1ayke Ha MHOCTPAHHBIX SI3bIKaxX), 3aT€M OH NMEPEBOANTCS Ha aHTIIMHCKUIL SI3BIK U TPAHCIIHTEPUPYETCSI.

K cmambve npunazaomcsa c6e0eHUn HA AH2IUTICKOM A3bIKE:

v’ 3arnasue (Title)— 6e3 cokpaleHnii 1 TpaHCIUTEPAIIUH, KPOME CIIy9aeB, KOT/Ia BCTPEYAIOTCS HETIePEeBOANMbIE Ha3BaHUsI HMEH
COOCTBEHHBIX, HAllpUMep, Ha3BaHUE MPEANPHUSITHH, TPUOOPOB U 1Ip.;

v’ pamunus u naunuansl (aBropa (-oB) (Byline) — tpancnutepanus mo cucreme BSI (http:/www.translit.ru). das an-
TIOS3BIYHBIX METAJaHHBIX Ba)KHO COONIONATH BapHMaHT HAaNHMCAaHUsS CBEJEHUN 00 aBTOpE B MOCIEJOBATEIBHOCTH: MOJIHOE
HMS, MHAIHAJ OTYeCcTBa, GaMUIIUS;

v’ cBezsienns 06 aBTope (-ax), 6e3 COKpaIleHni;

v/ IoNHOe Ha3BaHWe OpraHu3anuu (a60peBUATYpPbl HE HOMYCKAIOTCS, JAETCs MOJHOE Ha3BaHHE OPraHU3alNU U BEJIOM-
CTBEHHAsI NPUHAJJICKHOCTH, B TOM BHJE, B KOTOpoM uxX npoduns naentudpunuposan B bJ] Scopus), ee anpec, ropoxn,
CcTpaHa ¢ yKa3aHHEM MHJIEKCa;

v’ pedepar (annoranus) — Abstract. B pedepar He momyckaeTcsi BKIOYATh CCHUIKYA HA UCTOYHUKH M3 TIOJIHOTO TEKCTA, & TAKKe
ab0peBHaTypHI, KOTOPBIE PACKPBIBAIOTCS TOJIBKO B IIOJTHOM TekcTe. Pedepar moikeH ObITh:

* THPOPMATHBHEIM (HE COJEPKATh OOIIHNX CIIOB);

* OPUTHUHAJIBHBIM (HE OBITH KAJIBKOW Ka3aXCKO-PYCCKOSI3BITHON aHHOTAIIMY C JOCIOBHEIM IIEPEBOIOM);

* coZlep>KaTeNbHBIM (OTpa)kaTh OCHOBHOE COJIEPIKaHUE CTaThU M Pe3yJIbTaThl HCCIIEOBaHNN);

* CTPYKTYPHUPOBAHHEIM (CJIEIOBATH JIOTHKE ONMHCAHUS PE3yJIFTATOB B CTAaThe, KPATKO 0TOOPakasi OCHOBHBIE MBICIIH, COJIEpIKalIlHe-
Cs B €€ CTPYKTYPHBIX 9aCTSIX — OT IPOOJIEMBI, eI U METOMIOB 10 PE3yJIbTaTOB UCCIISIOBAHUI, IPEJIOKEHNH 1 TTIABHBIX BEIBOJIOB);

* OBITH HAITMCAHHBIM Ka4eCTBEHHBIM aHTIINHCKUM SI3BIKOM;

= o0bemom He MeHee 700, Ho He O6onee 900 3HaKOB, BKIIFOYAs TPOOEITHI.

v’ kiroueBbie ciioBa (Keywords) B konndectBe He MeHee 10, COKpaleHus He TOMYCKAIOTCs, TAKKE He TOMYCKAeTCs HCITOJb-
30BaHUE CJIOB B KaBBIYKaX.

4. CtrouMoCTh MyO0JIMKAIMH.

CTOMMOCTB ITyOJIMKAIIMU CTaThU B u3nanuu ¢ 1 anpens 2021 rona cocrarisietr 10000 Terre. B cTOUMOCTE BXOJIUT BOCEMB DK3EMITIISI-
pOB XXypHaJIa ¢ OIMyOJIMKOBAaHHOI cTatbel u npucBoenne DOI. [{ist aBTOpoB, IPOXKUBAIOIINX B JPYTHX ropojax (Kpome I. AJIMathl) 1
HE UMEIOLIUX MPECTaBUTEIIeH B I'. AJIMaThl, B CYET BKJIIOYAIOTCS TOYTOBBIE YCIYTH.
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Ha 69-m romy mocne Tsbkenon 60-
JIE3HU ylIea u3 ku3Hu Pycnan bopu-
coBud FOH — M3BECTHBIN TOPHBINH UH-
KEHEP, HTOKTOP TCEXHHYCCKHX HaAYK,
Jlaypear mnpemun KaOuHeTra MHUHH-
ctpoB Pecniyonuku Kazaxcran.

P.b. IOn poamncs B 1953 r.
B moc. Atacy Kaparanamackoii obia-
cru. Ilocne oxonuanus Kaparanaus-
CKOT'O MOJIUTECXHUYICCKOIO NHCTUTYTAa B
1975 r. oH HaYanm TPYJAOBYIO JIESATEIb-
HOCcTh B JKe3kaszrane ropHOpaboYuM
OYHCTHOTO 320051 M MpOomIeN MyTh IO
npeacenarens IIpaBnenuss Kopropa-
087058 KaSaXMI)IC, KOTOpas nmpu HEM CTa-
JlJa OJHUM H3 KpPYHNHEWIIUX MHUPOBBIX
MMPOU3BOAUTEICH Meau U (hilarMaHOM
skoHOMHKH Pecryonuku Kazaxcran.

Beixomenm w3 paboueir cpenbl, Pycmarm BopucoBmu
C €ro OpraHM3aTOPCKHM TaJdaHTOM M CTPATETHYECKUM
MBIIIJIEHNEM MHOTOE€ CAedaj IJIsl yIydIICHUS yCIOBUH
TpyJAa Moxa 3emieH, 6e3omacHoCcTH TOpHAKOB. OH cMero
BHEJPSJI B IPOU3BOICTBO CaMbl€ COBPEMEHHBIE TEXHOJIO-
TUH 1 000pyTOBaHUE.

OnmHMM W3 THaBHBIX CBepieHni Pycmana bopmcoBmua
SBHIIOCH co3maHue B 1996 r. Hosor KoHmenmmun maabHENR-
mer 3¢ hexTUBHON 1 Ge3omacHoi pa3padoTku JKe3ka3raH-
CKOT'O MECTOPOKICHUSI.

HaOnronaBmasics MHOTHE OECATHUIICTHS TCHACHIMS HC-
TOLICHUS CHIPHEBOM 0a3bl M yXyAIIEHUS T€OMEXaHUIECKO-
IO COCTOSHHS Ha MECTOPOKICHUHM TpedoBasia OTKa3za OT
MOAIEPKaHUST BEIPAOOTaHHBIX MPOCTPAHCTB M MEpPexoa K
VX IIJJAaHOMEPHOMY MTOTAIIEHNIO0 OOPYIIEHNEM HaJIETAI0IIeH
TOJIIM B XOJ€ MOBTOPHOM pa3paboTku menukoB. B KoH-
LEeNnunun ObIITN 3a()UKCUPOBAHBI TPUHIUITHAIBHBIE TI0JI0KE-
HUS, B COOTBETCTBUH C KOTOPBIMH M CEHYaC IPOJOJIKASTCS
MIPOMBINUICHHAs] dKcIuryaTanus JKeskaszrana. Konmemmus
Ha MPaKTHKE pearn30BhIBaia 3aBeThl akaaemuka K.M. Cat-
11aeBa O MAaKCHUMAJIbHO ITOJHOM HCIOJIB30BAHUH IPHUPOJI-
HBIX O6oratcTB JKe3kasrana. Pycnan BopucoBud Opln mHU-
LIMaTOPOM, BIIOXHOBHUTEIIEM U PYKOBOJINUTEIEM HEIPOCTOTO
rporecca co3faHusi, 0OOCHOBAaHMWS M BHEIPEHUS HOBOH
Konmermmu. M m300peTeHa TEXHOJIOTHS H3BICUCHUS
MEKIyKaMEpHBIX IEIUKOB U3 OTKPBITOIO BHIPAOOTAHHOTO

Pyciaan BopucoBuu IOn
(1953-2021)

NIPOCTPAHCTBA, HE HMeEIoIas aHa-
jJoroB B mupe. Pycman bopucoBuu —
aBTOp 34 M300pEeTEHHMIl M MATEHTOB,
MHOJKECTBa ITyOJIMKAIIUN 110 aKTyajlb-
HBIM BOIIPOCAaM TOPHOJOOBIBAIOIICH
MIPOMBIIIIIEHHOCTH. J[OCTUTHYTBIE UM
Hay4YHBIE M MPAKTUYECKHE PE3yJIbTa-
Thl 3alIUIIEHBl JOKTOPCKOU Auccep-
TauWel MO TEXHOJOTHH IOBTOPHOMU
pa3paborku XKeskasraHa.

3a roasl npaBnenus Pycnan bBopu-
COBHMY BHEC HEOLICHUMBII BKIIaJ B pa3-
Butue Kopnopamuu Kazaxmeic. B ato
BpeMsI MOCTPOEHBI U BBEAECHBI B JKC-
mryatanuio 10 pyIHHKOB, IIpOBEJCHA
PEKOHCTPYKIHST OOOTaTHTEIBHBIX (ha-
OpUK M METAJUTypTHYECKHUX 3aBOJOB,
CO37JaH  MOUIHBIA  JHEPreTHYEeCKui
KOMIUIEKC. B pe3ynbrate 00bEM IPOHM3BOJCTBA KaTOJ-
HOW Menu BEIpoC B 4,5 pasa. 3a BKJIaJ B pa3BUTHE CTPAHBI
P.b. YOn nHarpaxnen opaeHamu «Kypmer» u «IlapacaTy.

Pemiasi MHOKECTBO MPOU3BOACTBEHHBIX BOIPOCOB, Pyc-
nmaH boprcoBnY mociie0BaTENbHO MPOBOANI B )KU3HB aK-
TUBHYIO colMaJibHYIO noiauTtuky Kopnopamuun Kazaxmeic
B PErMOHAxX €€ MPHUCYTCTBUS, I€ BO3BOIWINCH KYJIBTYp-
HBIE, CIIOPTUBHBIE OOBEKTHI, MEINIINHCKUE IICHTPHI, CaHA-
TOPHH, IETCKHUE CAJIbI, TyXOBHbBIC YUPEKICHMSI.

Bnocaencteun Ou P.b. pykoBommn xommanuein An-
tait [Tommmerannsl, koTopas B Kaparaaanackoii obmactu
C HYJA IMOCTPOMJIA TOPHO-OOOTATHUTEIHHBIH KOMOWHAT
MIPOXU3BOAUTEIBHOCTRIO 4 MUJIJINOHA TOHH PYZAbI B TOJ.
B 2016 roxy Ilpesunent PK H.A. Ha3zapbaeB ygactBO-
BaJ B 3aITyCKe IPOM3BOJCTBA B dKCINTyaTanuio. Bnepsoie
B HCTOPHH TOPHOPYAHOW HMPOMBIIUICHHOCTH HE TOJBKO
CHI', HO 1 Mupa, B Kapbepe MpUMEHEHAa 3allaTeHTOBaH-
Hasl IUKJIWYHO-TIOTOYHASI TEXHOJIOTHS TPAHCTIOPTUPOBKHU
ropHoi maccel B oobseme 100%.

Pycman bopucosuu IOH 3amomMHMICS KojjeraM Kak
TaJAHTJIIMBBIA TOPHBIM UHKEHEDP, CO3UIAATEINb, OPraHu3a-
TOp, HOBaTOp mpou3BoAcTBa. OH BHeC OOJBIIONW BKIAL
B pa3BUTHE TOPHOM mnpombiuuieHHOCTH KazaxcraHa.
B cepamax Bcex, KTO ¢ HUM paboTall, OH HaBCET1a OCTa-
HETCS CBOMMH JOOPBIMHU AE€JIaMH, TOTOBHOCTBIO HPOTSI-
HYTb PYKY IIOMOIIH, MOAAEPKATh B TPYIHON CUTYAIUN.

Buipasrcaem enybokue cobone3noeanus cemve, pOOHbIM U OAUSKUM.
Oébpa3 Pycnana bopucoeuua Haoonzo coOXpanumcsa é Hauiei namamu.

T'opnwui scyprnan Kazaxcmana Nel0’ 2021

Kopnopauus Kazaxmbic
Auaraii [ToumeTanibl
Penaxuus I'opHoro xypnana Kazaxcrana




