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TECHNOLOGIES FOR EXTRACTING NANOGOLD
FROM NATURAL AND TECHNOGENIC ORES

Abstract. Innovative technologies for separating nanogold from natural and technogenic ores are disclosed. The main forms of presence of gold nanoparticles
in mineral raw materials are described: in the crystal structure of carrier minerals, crystal structure defects, microcracks, and films of newly formed minerals. It is
shown that the main minerals — concentrates of nanosized gold are chalcedonic quartz, albite, valensionite, arsenic pyrite, arsenopyrite, chalcopyrite, marcasite, iron
oxides, realgar, clay minerals, etc. When developing a technology for the enrichment of gold-bearing ores, in which the presence of gold nanoparticles is established,
it is necessary to take into account their physical and chemical properties that affect the essence of the technology used and its parameters, as well as characteristics.

Key words: gold-bearing ores, gold nanoparticles, properties and characteristics, processing technologies, reduction of losses, technogenic ores, minerals-
concentrates, crystal structure defects, microcracks, films of newly formed minerals.

Ta0uFu sk9He TEXHOTeH/Ii KeH/IepJAeH HAH030JI0T 06.Iy TeXHOJIOTHATIAPBbI

Angatna. TaOury >KoHE TEXHOTEHAI KEHAEPACH HAHO30JIOT OeIyAiH WHHOBAIMSUIBIK TEXHOJOTHSUJIAPHI aIlbUIABL. AJTHIH HaHOOOJIIEKTEepAl MHHEpaJIbl
[IUKi3aTTa TabyIbIH HeTi3ri ¢popManapbl CHITATTAIFaH: TaChIMaJIayIllbl MUHEPAIAAPAbIH KPUCTAIBI KYPBUIBIMBIHIA, KPUCTAIIBIK KYPBUIBIMHBIH aKayJapbIiHaa,
MHUKPOKPEKTEp/Ie JKOHE MKaHaJaH Iaiaa 0oIraH MUHepalAapAblH IUIeHKanapeiHaa. HaHoKe meM/1i anThIHHBIH Heri3ri MHHEpalJapbl-KOHIEHTPATTAPbI XaIEI0H
TOpi3Ai KBapI, albOUT, BAJICHCHOHUT, MBIIIBSIKTHI IIMPHUT, aPCEHOMUPHT, XaIbKOMHPHUT, MAapKa3HuT, TEMIp OKCHUATEPI, peanbrap, ca3asl MUHepaiaap 0okl Tabbl-
sansl. KypaMbIaia anTeiHbl Oap KeHaepai 0aiibITy TEXHOJIOTHACHIH XkKacay Ke3iH/e adThIHHBIH HaHOOOJIIeKTepiHiH O0Iybl OeNTiICHreH OJIapIbIH KOJIAaHbBUIATHIH
TEXHOJIOTUSTHBIH MOHIHE JKOHE OHBIH [TapaMeTpliepiHe acep eTeTiH (GU3NKAJIBIK KOHE XUMUSUIBIK KaCHETTEepiH, COHAai-aK cunaTraMasiapsbl.

Tyitindi co3oep: Kypamuvinoa aimoeiiivl 6ap KeHoep, aimviHiblly HAHOOOIUEKMepI, KACUemmepi MeH CURammamaiapsl, O40ey MexHon0UsIapsl, Wbl2bIHOAPObLL
asaumy, mexHo2ceHOIiK KeHoep.

TexHoJ0orum BBIJICJICHUSI HAHO030J/10TA U3 MPUPOAHBIX U TEXHOT€HHBIX PYJQ

AHHoOTanMs. PacKpbIThl MHHOBALIMOHHBIE TEXHOJIOIUH BBIICJIEHNs] HAHO30JI0Ta M3 NPUPOIHBIX U TEXHOT€HHBIX pyJl. Onrcanbl OCHOBHBIE (DOPMBI HAXOXKICHHUS
HAHOYACTHI] 30JI0Ta B MHUHEPAJIBbHOM ChIPbE: B KPUCTAIIMYECKOH CTPYKType MUHEPATOB-HOCUTENEH, neeKTaX KPUCTATIMIECKON CTPYKTYPbl, MUKPOTPEHINHAX
U IUICHKaX HOBOOOpPA30BaHHBIX MUHEPaNOB. I[Toka3aHO, YTO OCHOBHBIMU MHHEPAlaMU — KOHI[EHTPAaTaMU HAHOPA3MEPHOTO 30JI0Ta SIBISIFOTCS XalleIOHOBUIHBII
KBapIl, albOUT, BaJICHCHOHHUT, MBIIIBIKOBHCTBIN IMHPHUT, apCEHONMHUPHT, XadbKOMUPHUT, MAapKa3UT, OKCUBI JKeJle3a, peaibrap, rIMHUCThIe MUHEpamsl. [pu pas-
paboTKe TEXHOJIOIHH 0OOTaleHHs 30JI0TOCOAEPKAIIUX PYyJl, B KOTOPHIX YCTaHOBJIEHO HAJMYUe HAaHOYACTHIL 30JI0Ta, HEOOXOIMMO YUUTHIBATh UX (pU3HUUECKUE 1
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MmexHo2eHnble pyoubl.

Introduction

At present, the concept of
«nano» in ore mineralogy and the
complex processing of natural and
technogenic mineral raw materials
has not yet been fully formed. At
the same time, finely dispersed ores
are taken into development, the
nanoparticles of which become the
main factor in the technologies for
obtaining a useful component from
them. The involvement of industrial
nanominerals in production leads to
a change in the concept of the most
useful component. It should be noted
that nanoscale technologies involve
the study and implementation of
mechanisms for extracting valuable
components already at the molecular,
atomic and electronic levels.

Nanogold (particle size of which
is less than 1 nm) is an important
component and variable part of finely
dispersed (less than 10 um) gold and

often belongs to its associated type'-*[ 1-
5]. The following forms of presence in
mineral raw materials were established
for it: in the crystal structure of
carrier minerals (pyrite, arsenopyrite,
quartz, and others), defects in the
crystal structure (dislocations, grain
boundaries, twin and interfacial
boundaries), microcracks and films of
newly formed minerals * 4. According
to numerous analytical studies,
the amount of nanogold contained
in sulfide, arsenide, and other ore
minerals can be quite significant,
reaching contents of 2-5 g/t for the
entire mass of gold-bearing ore [6].

The main minerals-concentrates
of nanosized gold are chalcedonic
quartz, albite, valensionite, arsenic
pyrite, arsenopyrite, chalcopyrite,

marcasite, iron oxides, realgar, clay
minerals, etc. In primary ores formed
due to hydrothermal activity, the
highest contents of nanogold, as a rule,

are associated with sulfide minerals.
For example, very high contents of
nanogold were found in arsenic pyrite
of the following gold deposits [6]:
Fairview (South Africa) — 1400 g/t Au;
Carlin (USA) — 4000 g/t Au; Getchell
(USA)—2400 g/t Au. In Kazakhstan, at
the Bakyrchik gold deposit, nano- and
submicroscopic dust- and amoeboid
segregations of gold in pyrite and
arsenopyrite also prevail [7].

In secondary gold deposits, especially
those formed due to hypergene enrich-
ment, visible and nanogold are mainly
associated with iron oxyhydroxides.
They contain crystalline, fine-spongy,
film-sheeted, drop-shaped, emulsion,
porous forms (Figure 1) of nanogold.

Materials and Methods

Currently, most experts agree
that the main losses in the industrial
production of gold are associated with
its microscopic and nanosized fractions.
The size, shape and composition
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of gold nanoparticles determines
their physicochemical characteristics
(solubility, density, hardness, strength,
specific conductivity, electrokinetic
potential, zeta potential, electric charge,
melting temperature, etc.), which
determines their behavior in processes
extraction at processing plants.

In particular, when enriching gold-
bearing ores, it should be taken into
account that gold nanoparticles have
special physical and chemical properties
that directly depend on their size, shape,
and dielectric environment. Thus, it was
experimentally established that gold
particles of the nanoscale level are quite
different from macroscopic gold in
their mechanical, chemical, electrical,
magnetic and other properties.

In particular, macroscopic gold is
a typical diamagnet, and its 1.9 nm
nanoparticles exhibit pronounced
ferromagnetic properties [6]. Short,
oxygenated gold nanowires conduct
electricity, while longer nanowires
often become insulators.

In addition, anisotropic gold
nanoparticles have unique optical
and electronic properties due to
the occurrence of localized surface
plasmon resonance during their
processing. Thus, anisotropic gold
nanoparticles (due to theirnonspherical
structure) have two  absorption
maxima: at about 520 nm and in the
range of 700-900 nm (depending
on the ratio of their geometric
parameters). In addition, gold in the
stateofnanosizedparticlesdramatically
changes its chemical properties
and is easily oxidized in air [8].

Results and Discussion

In order to ensure the efficient
industrial extraction of nanogold from
gold-bearing ores, it is necessary to
establish and evaluate its content
and parameters in various gold-
bearing samples. Nanogold in gold-
bearing ores is distributed extremely
unevenly, and a special technology is
used to objectively assess its content
in mineral raw materials. In addition,
it follows from numerous new data
that each individual nanosized gold
grain is extremely heterogeneous in its
composition and forms of occurrence,
and bears the same traces of a very
long formation (Figure 2), which also
affects the level of their extraction.

Figure 1. Various forms of finding nanogold.
Cypert 1. Hano30J10TThI Ta0yAbIH 9PTYPJIi hopmajiapbl.
Puc. 1. Paznnunbie ¢popMbl HAX0KACHUS HAHO30JI0TA.

Figure 2. A — valencianite (Sp. 1), containing fayalite, electrum spheroids
(Sp- 2) and electrum clusters (Sp. 3), is replaced by native gold (Sp. 4):
magnification x 3000; nanominerals in native iron: B — spheroidal
nanogold inside multilayer carbon fullerite and on the surface of native
iron (Sp. 1): magnification x 7000.

Cypert 2. A — kypambiaaa ¢pasaut 6ap BajgeHcuanut (Cm. 1), 3jekTpym
cheponarapsl (Ci. 2) :xoHe j1eKTpyM KiaacTepJepi (Cm. 3) Koagan
JKacalIiFaH aJThIHMEH aybICThIPbLIaAbI (Ci. 4): yakedty x 3000
ayBICTBIPBLIAABI; TYBIHIBI TeMipaeri HaHoMuHepaaaap: b — kenkadaTThI
KeMipTeKTi pysiepuT imiHge koHe Taduru Temip Getinge (Cm. 1)
cepouaTsl HaHOTO0JIA: YiaKeilTy X 7000.

Puc. 2. A — Banencuanut (Cm. 1), cogep:xammuii pasiiut, cheponabl
sjaekTpyma (Cm. 2) u kjactepsl djaekTpyma (Cm. 3) 3amemaTcs
caMopoaHbIM 3010TOM (C1n. 4): yBerudenue x 3000; HaHOMIHEPAJIBI
B CAMOPOJHOM 3keJie3e: b — cheponajibHOe HAHO30J10TO BHYTPH
MHOT'0CJI0I{HOTO yriiepoaHoro ¢y/jepuTa H HA MOBEPXHOCTH CAMOPO/HOT0
:keje3a (Cm. 1): yBeanuenne x 7000.
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To improve the efficiency of extrac-
ting nanogold from ores, it is proposed
to process the material of the gold-
bearing sample in a clearly regulated

sequence with the separation into
separate products of all gold particles
of different dimensions from large
(+0.25 mm), small (—0.25+0.10 mm),
thin (—0.10+0.01 mm (10 pm)) and fine
(=10 pm —0.001 mm (1 nm)) (Figure
3). The separation of gold concentrates
according to the size of gold grains
and gold grains is achieved by a
combination of devices operating
in passive (screw separator, jigging,
hydrocyclone) and intensive (centrifugal
devices) gravity fields (Figure 4).

The technological scheme of the
Carla plant was developed by V.V.
Peregudov and named after his
granddaughter. It is assembled in a
modular design from separate devices
and modules, which, depending on
the tasks to be solved, can change
places, etc. The best achievements
of Soviet technologists of the late
50s — early 60s of the last century,
as well as Leading Research Institute
of Chemical Technology (Moscow)
were used in the technology.

The technological scheme of the
chain of apparatuses is an experimen-
tal laboratory model of industrial in-
stallations, which are completed in an
industrial version with hydrometallur-
gical installations for the intensive lea-
ching of gold from gravity concentrates.

Asaresult, for each sample, various-
sized free native gold is obtained in
separate concentrates of centrifugal
apparatuses with a grain size of gold
particles from 10 microns (with an
extraction of more than 90%), others,
i.e. in rich ore microaggregates). The
final tailings contain mainly finely
dispersed gold (nanogold).

Conclusion

Thus, a distinctive feature of such a
technological scheme is:

= the entire geomaterial of the sample
without any reductions (including
boulder-pebble) goes into processing,
undergoing preliminary mechanical
processing in the self-grinding mill;

= after mechanical treatment of wet
screening, a sand fraction (-2 +0 mm) is
released, which undergoes a two-stage
enrichment, first (main) on a vibrating
screw separator, and then (control)

Mechanical activation

!

Screening

l +5mm l +2mm -2mm
Pebble Gravel Sands
(dump) l
Enrichment Basic enrichment
Screw separator
Screw separator
- Draft Tails
Tailings (dump) Concentrate concentrate l
Large*gold l Control enrichment
Recleaning Centrifugal

Centrifugal ppantus
apparatus
Cleaning
concentrate

Large gold — larger than 2 mm

Free “l:l“"‘ Fine gold — smaller than 2 m, larger than 0.1 mm
g Thin gold - finer than 0.1 mm,
Larger than 0.01 mm (10 um)

Centrifugal
concentrate

Scrap tailings S
ld-nanc d
Thin gold goldnano el
Gold intergrowths, v

camier minerals and
other heavy minerals

Final tails

Heat treatment

Extemal heating in the oven
v

Centrifugal concentration

Thermoconcentrate Thermal tails

Nanogold Atomically
scattered gold

Associated Finely dispersed gold—finer than 10 microns
native go Nanogold — smaller than 10 microns, larger than 0.001 microns

Figure. 3. Principal technological scheme for processing samples for gold.
Cypert. 3. AITbIHFA YJiarijepai eHeyaiH Heri3ri TeXHOJOrHAJIBbIK CXeMAachl.
Puc. 3. [IpyHunuajbHasi TEXHOJIOTHYECKAs cXeMa 00padoTKu
npood Ha 30J10TO.

1 — self-grinding mill;
2 — screw separator;
3 — centrifugal bowl devices

Figure 4. Carla plant for processing geological samples.
Cyper 4. I'eosiorusiiibIK yirijiepai enaeyre apuaiarad Carla 3aybIThI.
Puc. 4. Yceranoska Carla no o0padorke reojiorn4eckux npoo.
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on vibrocentrifugal apparatus, which
allows you to separate and more
or less evenly distribute among the
enrichment products free (large, fine
and thin) and bound (fine) native gold;

= quantitative determination and
study of free native gold in enrichment
products pre-treated in a self-grinding
mill is carried out by mineralogical,
chemical and hydrometallurgical
analyzes using X-ray diffractometry,
optical and electron microscopy,
microprobe X-ray spectral analyzes

of the composition of individual
grains of minerals, etc.;

= quantitative determination of finely
dispersed gold in the final enrichment
tailings is carried out with their
preliminary heating (heat treatment).
Due to external heating, the nanometer
dimension of grains of native gold
is enlarged to micron, gravitated. It
should be noted that the value of the
melting temperature of macroscopic
gold is 1064°C, and gold nanoparticles
with a size of 2.2 nm are melted only

at 126°C [8], which should also be
really reflected in the technological
schemes for processing gold ores.

The subsequent enrichment of the
heat-treated material in centrifugal
apparatuses and analysis of the
enrichment products makes it possible
to determine its amount by the
methods of scintillation spectrometry,
chemical, neutron activation and
hydrometallurgical analyzes. All
studies are accompanied by optical
and electron microscopy.
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Viren u3 Ku3Hu OJMH U3 NU3BCCTHBIX

CIIEI[UATUCTOB TOPHOIO Aena U3 YHCIia
«cTapoil reapaum» Mapkyc XaceHOBUY
CapuHKUIIOB.

OH ponuincs 7 saBapst 1941 r. B c. Ak-
cy-Aronsl Illerckoro paiiona Kaparan-
JIMHCKOM o0acTh B ceMbe nejarora. B
1957 r. mocne OKOH4YAHMSI CPEHEH IIKO-
JIBI CTaJI CTYAAGHTOM TOPHOTO (haKyJIbTeTa
Ka3sI'MU. Ero Guorpacdwus mocie okoH-
YaHWsI By3a FOBOPHUT cama 3a ceOs, Tak
KaK BCE, YTO UM OBULIO C/IETaHo 3a J0J-
THE TOABI €ro TpyJa, ObUIO OJIECTSIIMM
MOATBEPXKJIEHUEM €ro TEeHETHYECKOU
NPEAPACTIONOKEHHOCTU K TOPHALIKOMY
JIyXy; €ro riIyOOKHe 3HaHHS TEOPUH 3a-
KOHOMEPHO COUYETaTUCh C MPAKTUUECKU-
MU HaBBIKAMH, OPTraHU3aTOPCKUMH CIIO-
COOHOCTSIMM W TIOCTOSIHHBIM >KEJIaHHEM
paboTaTh TBOPUECKH, HA XOJIy U3MEHSISI X0 COOBITHH, C Iie-
JIBI0 ONITUMU3HUPOBAThH JH000W TPOU3BOACTBEHHBIH IPOIIECC.

[TepBBIM ITyHKTOM CBOE€H OCTaHOBKH Ha MPOQECCHOHAIIB-
HOM ITyTH ¢ 1967 1. 3eMiu OH BBIOpail AK4aTayCKHI TOPHO-
000raTUTENbHBI KOMOMHAT, Ha4aB, KaK BCE BBIILYCKHHUKH,
C JOJDKHOCTH TOPHOIO MacTepa U ycHeB 3a 3 roaa NpouTu
HEJICTKUH IyTh JI0 3aMECTUTEIISI Ha4aIbHUKA [1aXThI.

Crnenyromuil ypoBeHb €ro TPYAOBOU JESTEIbHOCTHU
OTINYAJICS OT IPEKHETO CBOMMU MacIITabaMH, TEXHOJIO-
THYECKHUMHU OCOOCHHOCTSIMH, I'€0JOTHYECKUMH XapaKTe-
PHUCTHKAMH HaCTOJIBKO Pa3UTEIbHO, YTO HaJA0 OBLIO MHO-
roMy Iepey4uBaThCsl 3aHOBO. DTH, Ka3ajaoch Obl, HENpe-
0J0JIUMBbIe TpyAHOCTH, Mapkyc XaceHOBUY HNPeoaones
JIOCTAaTOYHO OBICTPO M ycrenrHo. Peup maer o6 ogHOM
nu3 ruraitoB nBeTtHo metannyprun CCCP toro Bpeme-
HH — 3BIPSTHOBCKOM CBHHIIOBOM KOMOMHATe, I'Zic OH IPO-
JIOJDKUIT TPYyJAOBYI0 Omorpaduio Ha pyaauke mm. XXII
cee3na KIICC, orkyna BcKope OBUI IEpeBEJCH IJIaB-
HBIM HMHXEHEepOM ['pexoBCKOro MOA3EMHOTO pPyIHHKA.

C 1966 1. mo 1984 r. Ha 3TOM IPEANPUATAN OCOOESHHO
SIPKO MPOSIBUIIUCH €ro He3aypsiAHbIE CIIOCOOHOCTH PYKOBO-
JUTEIIsl, KOTOPBIA yMel coueTaTh MHXKEHEPHBIM pacuer u
rPaMOTHYIO OpraHU3alUI0, YCIEIIHO IPUMEHSSI COBPEMEH-
HbI€ TEXHOJIOTUU C LEJIBIO YIyUIlIeHHs] KaYeCTBa BBIITY CKae-
MOH IPOAYKIIUH, CHI)KEHHSI CE0ECTOMMOCTH 1 TIOBBIICHUS
MPOU3BOAUTEIBHOCTU TPYJa C OJHOBPEMEHHBIM CO3JaHU-
eM OoJjiee 6e30MacHBIX YCIOBUH TPYIa.

Ero yuacrue B NMpeTBOPEHHMH Ha IPAKTHKE BUOPOBBI-
IIycka ¥ BHOPOJOCTABKH pYIbl, ITHEBMOHWMILYJIbCHBIX
YCTPOHCTB M CaMOXOJHOTO OOOpYyJOBaHUsS, WHHUIIHATO-
POM KOTOPOTO OBLI BBIJAIOIIMICS COBETCKHH OpraHu3a-
TOp mpousBoAcTBa, ['epoii ConUaIMCTUYECKOTO Tpyaa
Habu Kynpuamanosuu JKakcwiOaeB, co3fanu eMy CIaBy
4yeJIOBEKa C MepEeAOBBIMHU B3I IaMU HA Pa3BUTUE MO3EM-
HBIX TOpHBIX paboT. Ero TpymoBasi akTMBHOCTH, YMEHHUE

Mapkyc XaceHOBUY
CapuH:KMIIOB
(1941-2022)

coueTaTb Hay4HbIE JOCTUXKEHHUS C
NPAaKTUKOW, TBOPUYECKUH MOAXOJ K
PELIEHUIO CJIOXHBIX MHOTOXOJOBBIX
3ajlad HE OCTAJINCh HE3aMEUEHHBIMU.
CTpOUTENbCTBO U MYCK HOBOIO MHpEn-
npusitust B llenTpansHoMm Kaszaxcra-
He U ceBepe JKaMOBUICKOH oOmacTu
Ha 0a3e OoraTewIiero 30JI0TOPYIHO-
r0 MECTOpPOXIcHHS AKOakail Hyxa-
JIUCh B TAKOM PYKOBOJAMTEIE, TOITOMY
M.X. Capunxxunosa B 1984 r. nepeso-
JST TJIaBHBIM HMHXKEHEPOM 3TOTO PYy.I-
HUKA. Uepe3 HEKOTOpOe BPeMs OH CTall
YK€ OUPEKTOPOM PYyAHUKA U MOKa3all
ce0s1 KaK pyKOBOJIUTEIb, KOTOPBIH, Ha-
4aB C MOJATOTOBKM T€XHHUYECKOTO MPO-
€KTa FOPHOOOOTaTUTEIBLHOTO KOMILICK-
ca, HOCTPOUI U CHAJI B AKCIIyaTaI[UI0
MOA3EMHBIN pyIHUK AKOakail, IIaxrty
«I'maBHy10», KOMIUIEKC IO J00BIYe Ha MECTOPOXXKICHUU
Beckemnup, mponoXuB MOBEPXHOCTHBIM BoJgoBox bec-
KEMITUp U aBTOMOOWIbHYIO jopory Akbakaii — MUpHBIH,
IIOCTPOMJI 00OTAaTHTENbHYIO (aOpUKY, KUIOH ITOCEIOK
1 00BEKTHI CONUAIBHO-KYJIbTYPHOT'O Ha3HAYCHHUSI.

CoOslITHs1, TOCHEnoBaBIKe Beien 3a pacnagom CCCP,
HETaTUBHO OTPA3WJIMCh W Ha OOIIEM COCTOSIHMH IpEJ-
NPUATUA TOPHOMETAJIIYPru4ecKoro KOMILIEKCa BcCel
crpadbl. OCOOCHHOCTBHIO HETAaTUBHBIX IPOIECCOB, IO-
pasuBmux npennpusitus Kazaxcrana, ObIIIO OTCYTCTBHE
COOCTBEHHOTO IPOU3BOJCTBA B3PBIBYATHIX BEIIECTB U
cpeacts B3peiBaHUsA. Clie0Bano, BO-MEPBBIX, OPraHU30-
BaTh LIEHTpaJN30BaHHOE IpuoOpereHne mx u3 Poccum;
BO-BTOPBIX — CO3/1aTh COOCTBEHHOE MPOU3BOACTBO. O0a
9THX CJIOKHEHIINX BOIPOCA OBUIM PEHICHBI, B TOM YHUCIIE
¢ yuactueM Mapkyca CapuHxkumoBa, KOTOpbId B 1992
r. sosrnasuil PI'TI «Ka3axB3psIBpom». OTa Bexa B €ro
MIPOX3BOJICTBEHHON Ounorpaduu sBisieTcss enie OJHUM
(hakTOM ero TajlaHTa U YCIEUIHOIO0 OPTraHMU3aTopa.

TpynoBasg nestenbHOCTh Mapkyca XaceHOBHYA
OblIa HAa BUAY Yy PYKOBOJWUTENIEH FOPHO-METAaIIyprH-
4YeCKOM OTpaciiy, MOATOMY OTMEUYEHAa BBICOKMMU rOCY-
JIapCTBEHHBIMH HArpajaamu.

Mapkyc XaceHoBHY OBLI OT IPUPOABI OJaPEH MHOTUMH
tana"nTamu. OH NpPEeKpacHO 3HAJ JIMTEPATYpPHBIA U pas3ro-
BOPHBIN Ka3aXCKHUH SI3bIK, HCTOPUIO Ka3aXCKOr0 Hapojaa u
JpyTUX HapoAOB, HacelsBIIUX Teppuropuro Kasaxcrana B
npeBHuE BpemeHa. O0iraasi XOpoIo MOCTABICHHBIM I1€B-
YECKUM TOJIOCOM, HE TOJIBKO HCIOIHSI Ka3aXCKUue U pyc-
CKHE MECHU, HO YCIIeJI COUMHUTH U CBOU MECHH.

M.X. CapuHXUINOBBIM HaIlUCAHbl HE TOJIBKO IECATKHU
HAy4YHBIX CTaT€H, HO U XyJO0)KECTBEHHAasl KHUra B Ha3U-
JlaHUEe TTOTOMKaM B BHJie OMorpaduu ¢ nMoy4uTeIbHBIMA
SKCKYpCaMHU B HCTOPUUECKOE MPOIIJIOE U CO CPABHUTENb-
HBIM aHAJIU30M CETOAHSIIHETO JHS.

K nawemy coscanenuro Haui Koaneza u Opyz He cmMoz 6 ROJIHOU Mepe 80CNONb306AMbCA UM O2AMU CEOUX 3ACY U
0e36peMEHHO yuien u3 HCu3Hu.
Iamame 0 makux n100ax, kak Capunyicunoe M.X., Haecez0a coOXpansaemcs 6 cepouax niooeil, 3Hasuiux e2o,
yuuswmuxcs ¢ Hum, pabomasuiux emecme ¢ Hum. Ilycmeo 3emnsn emy 6yoem nyxom.

T'opnuui scyprnan Kazaxcmana Ne3’ 2022




5 ¢espans 2022 r. ymena U3 KUA3HU
TAQJIAaHTJIUBBIM  y4YEHBIH, CIEIUATUCT
CBOETO0 JieJa U MPOCTO XOPOLINN YesIo-
Bek — Bmagumup I'puropseBuu Yaraii.

Bnagumup I'puropseBud poaui-
ca 12 cenrsopst 1951 r. B coBxosze
ABanrapna Ke3pu1opanHcKol obiractu
Pecnyonuku KazaxcraH.

Briciee o00pa3oBaHHME MMOJIYYHSI B
JleHUHrpaACKOM TOPHOM HHCTUTYTE
nM. I".B. [Inexanosa (Jleaunrpan, 1972-
1978 rr.). Hapsimy ¢ mHCTUTYTCKHUM 00-
pa30oBaHUEM OKOHYMWJI AaCHUPAHTYypy
BHUUBT (r. Mockga, 1987-1991 rr.);
obOyuancst B Kopmad Ilerponeym Cep-
Bucec (2001 r.); a B MOCKOBCKOM ToCy-
JTApCTBEHHOM CTPOUTEIBHOM YHUBEPCHU-
tere (Mockaa, 2005 r.) ocBomI crienu-
AIBHOCTh «TOPHBIH HWH)KEHEP-(PHU3NK.

ITocne oxoHuaHus JIeHUHTPaACKOrOo TOPHOIO UHCTUTYTA
¢ 1978 r. mo 2001 r. B.I'. Yaraii npopaboran B Hay4HO-
HCCIIEI0BAaTEIbCKOM U MpOoekTHOM HHcTuTyTe KazsHUIIN-
He(Th, PO ITyTh OT MHXKEHEPA 10 3aBEIYIONIEro J1a0o-
paTtopuel aHaiu3a FOPHO-T€0JOTHUYECKUX YCIOBUH CTPOU-
TEJIbCTBA CKBaXXUH. Bragumup I'puropreBud yuacTBoBai B
COCTaBJICHUU MPOEKTOB MOUCKA U pa3BelKu 3anexedl YB,
MPOBOJUII aHAJIU3 PE3yJIbTaTOB T'€0JIOrOPa3BEIOYHBIX pa-
00T, TEXHUYECKUX MPOEKTOB Ha CTPOUTEIHCTBO CKBAYKHH.
B nocnenyromem B.I'. Yaraii ctan oqHUM U3 HHULIUATOPOB
BHE/IPEHUSI 3aKOHOB ()M3UKHM M MATEMaTHKH B I€0JIOrHYE-
CKYIO HayKy, YTO IPOCJIC)KHBACTCS IO OIyOIMKOBAHHBIM
uM cratbsM. [Tog ero pykosoactsom B 2001-2002 rr. Brep-
Bole B AO «HUIIMHedTeraz» ObUIO yCTAaHOBJICHO M 3a-
MyIIEHO COBPEMEHHOE JIabopaTOpHOE O0OpYZOBaHUE IS
HCCIIEI0BaHUs K€pHA. BbIIN BBIOIHEHBI aHATOTUYHbIE Ha-
YYHO-HCCIIE0BATEIHCKIE U MPOCKTHBIE PA0OTHI.

Bcro cBoro TpymoByro xku3Hb Brnagumup I'puropseBuu
MOCBSITUJI HAYYHO-UCCIIEI0BATEIBCKON €SI TEIbHOCTH, pa-
ootast B AO «HUITNHedTera3»: B 2001-2002 rr. — pyKOBO-
JIMTEJIEM HaIpaBieHUs] METPOPU3HUECKUX HCCIIEIOBAHNN
KkoJ1ekTOopoB; B 2002-2006 rr. — nupexkTopoM JlenaprameH-
Ta reojoruu u pazpadorku; B 2006-2008 rr. — TUpeKTOpoM
JenapramenTa reojoruu HedTu 1 raza; B 2008-2019 rr. —
3aMECTUTEJIEM T€HEPAIBLHOTO TUPEKTOPA IO I'e0JIOTUH Hed-
i U rasa; B 2019-2021 rr. — pyKoBOAUTEIEM HANPABICHUS
aHaJln3a Fe0JIOTHYECKUX YCIOBUM CTPOUTEIHCTBA CKBAYKUH
JenaprameHTa Te0J0ropa3BeouHbIX pador; ¢ 2021 r.

Buaagumup I'puropseBuy
Yaraii
(1951-2022)

rno 2022 r. B.I'. Yaraii — Hay4HBII KOH-
CyJIbTaHT IO pa3BeAKe M pa3paboTke
HE(TSIHBIX U Ta30BBIX MECTOPOXKIACHHH,
110 0(OPMIICHUIO 3asBOK Ha MPOJJICHHE
MepUoJa pa3BeIKU, MPOEKTAM TOPHOIO
OTBOJ[a, MPOEKTaM MOHCKAa U OLIEHOY-
HBIX pa0OT, ONEpPaTHBHBIM IIOJCUYETAM
3a1acos, rmojcueram (IepecyueTsl, rmepe-
BOJIBI) 3aI1aCOB, MPOEKTaM Pa3BEAKH H
OLIEHKU DOKCIUIyaTallMOHHBIX 3alacoB
MMOA3EMHBIX BOJI, IPOEKTaM pa3padOTKH
MOJ3EMHBIX BOJ, OPOrpaMMbl MOHHUTO-
pUHTa HEIp MpHU JOOBIYE YIIIEBOIOPO-
JIOB, MPOEKTaM 3aXOPOHEHUs CTOYHBIX
BOJI, TEXHUYECKUM IPOEKTaM Ha CTPO-
HUTENIbCTBO CKBAJKMH; YYaCTBOBANI B BBI-
TTOJTHEHUH PadoT 10 COCTABIICHUIO IPO-
€KTOB IPOOHOW DKCIUTyaTalluH, MPOEK-
TOB Pa3pabOTKH HE(MTSIHBIX U Ta30BBIX
MECTOPOXKAEHUN, B T. 4. IO MecTopoxaeHusm Kapauara-
Hak, Tenrus, Koponesckoe, Kamaran, Umamesckoe, u ap.
3a ycnexu B pabore Bmamumup I'puropseBud Obla
HarpaXxJeH TOCYyJapCTBEHHBIMU HarpajgaMu: Me-
Jnanb «3a BKJaa B pa3BUTHE HEPTErazoBOW OTpaciIny
(2017 r.); menane «Kazaxcran myHalbsiHa 120 XKBLIT»
(3a TpynoBble oTinmuusi, 2019 r.); HarpymHbId 3HAK
«Xep KolHaYBIHBIH KYpMeTTi Oapiraymsicel» (2021 1.).

Bnanumup I'puropeeBuu Yarai siBasics uineHoM Ka-
3aXCTAaHCKOTO 00mecTBa He(TIHUKOB-TEOJIOTOB.

B.I' Yaraii. — aBTOp cTareii, MoHOTrpaduii, TOCBI-
IIEHHBIX He(TEera3oBoi reoyioTun, reousnke u Oype-
HUIO CKBaXXUH; OH — aBTOP MHOTHUX U3BICKAHUH, MOy~
YUBIINX FOCYyJapCTBEHHOE Y 1OCTOBEPEHUE HA PAIHO-
HaJIU3aTOPCKOE MPeqJIOKEHHE.

Brnanumup I'puropbeBud — Yy4YacCTHUK COCTaBIECHUS
IIporpaMmebl pa3BUTHS ra30BOM IporpamMMsl B MaHrucTa-
yckoil o6nactu PecnyOmmku KazaxcTaH, OH BBITOJIHSLI
paboTHI IO PKCIEPTHU3€E TEOJOTHUYECKUX 3a11aCOB YIJIEBO-
JopoaHoro ceipes nmo nopydenuto I'K3 PK B mepuon ¢
2012 mo 2016 rr. u Mo ’KCHEPTHU3€ TEXHUKO-DKOHOMH-
YeCKOro 000CHOBaHUS KO3()(PUIIMEHTOB HU3BICUCHUS H
M3BJIEKAaEMBbIX 3aI1aCOB YTJIEBOJAOPOAHOIO CBHIPbS MO MO-
pyuennto I'K3 PK. C 16 cenrs16ps 2018 r. cran He3aBuU-
cuMbIM 3kcniepToM 'K3 PK o ocHOBHO# U TeXHUUYECKOH
skcnepruse [logcueTos 3anacos YB.

Brnagumup I'puropseBud Bmecte ¢ cynpyroit Hagex ot
BanieHTHHOBHOM BOCIIUTANIN ABYX JOYEPEH.

Amo neeocnonnuman nomepsa. Illomnum u ckopoum. Oouiecmeo Heghmanukos, 2e010208, 20pHAKOE,
AO «HHIIHnegmezaz», peoaxyus «l opnozo scypnana Kazaxcmana» evipasrxcaem cobone3nosanus
cemve u onuskum Baaoumupa I'puzopvesuua.

Topustit scypnan Kazaxcmana Ne3’ 2022




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;

= CBEICHHUS O KaXkJ0M aBTope (y4eHas CTEleHb, YYEHOEe 3BaHHE, OJKHOCTb, MECTO OCHOBHOH pabOThl, KOHTAKTHBIC JaHHBIC
(ampec 3JIEKTPOHHOM MOYTHI), TOPO, CTPAaHA) MPEIOCTABIAIOTCS Ha Ka3aXCKOM M PYCCKOM SI3bIKaX;

* TIOJIHO€ Ha3BaHHUE OpraHu3alui (-if), rae padoTaioT aBTOPHI (C yKa3aHUEM BEJOMCTBEHHON NPUHAAICKHOCTH);

= QaHHOTAIMS B COOTBETCTBUU C TPEOOBAHUAMHU MEKYyHAPOIHBIX 0a3 TaHHBIX JIOJDKHA JOCTATOYHO MOJHO PACKPHIBATh COACPIKaHHE
CTaThH, BKJIIOYAsl XapPAKTEPUCTHKY OCHOBHOW TEMBI, TPOOJIEMBbI 00BEKTa, LIeJH UCCIICOBAHNS, OCHOBHBIC METO/IbI, PE3YJIbTAaThl 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;
ONHMCaHNEe MaTepHUaIoB, IpHOOPOB, 000PYIOBAHHUS, BEIOOPKA U YCIIOBHS IPOBEACHUS YKCIIEPUMEHTOB (HaOIIOAeHHI).

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/eNIOB CTAaTbH 0€3 MOBTOPEHHS (POPMYIHPOBOK, 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 maunHans (aBTopa (-oB) (Byline) — Tpanciurepanus no cucteme BSI (http:/www.translit.ru). J[s aHTITOSA3BITHBIX
MeTaJaHHBIX Ba)KHO COOI0aTh BAapHAHT HAIIMCAHHS CBEIEHHI 00 aBTOpE B ITOCJIEI0BATEILHOCTH: TIOJTHOE UM, HHUIIHAJI OTYECTBa,
bammus;

v’ cBesienus 06 aBTope (-ax), 6e3 COKpalleHni;

v/ [oNHOE Ha3BaHWE OpraHu3anuu (abOpeBHATYPHI HE JOIYCKAIOTCS, aeTCs MOJTHOE Ha3BaHWE OPTaHU3AlMK W BEJOMCTBCHHAS
MIPUHAUIEKHOCTE, B TOM BHUJE, B KOTOPOM HX npoduib nnentudunuposan B BJ] Scopus), ee anpec, ropos, cTpaHa ¢ yKa3aHHEM
HHJIEKCA;

v’ pedepar (annoranus) — Abstract. B pedepar He qomyckaeTcsi BKIFOYATh CCBIIKYA HA HCTOYHUKH M3 TIOJIHOTO TEKCTA, & TAKKe
ab06peBHaTypbl, KOTOPEIE PACKPBIBAIOTCS TOIBKO B IIOJTHOM TekcTe. Pedepar moikeH ObITh:

* THPOPMATHBHEIM (HE COJEPIKATh OOIINX CIIOB);

* OPUTHHAIBHBIM (HE OBITH KAJIBKOW Ka3aXCKO-PYCCKOSI3BITHON aHHOTAIMY C JJOCIIOBHEIM IIEPEBOIOM);

* COZIePKaTENBHBIM (OTpaXkaTh OCHOBHOE COJIEpP)KaHUE CTAaThU U Pe3yJIbTaThl HCCIIEOBaHNN);

* CTPYKTYpPHUPOBAHHEIM (CJIEIOBATH JIOTHKE ONMHMCAHUS PE3YJIHTATOB B CTAaThe, KPATKO 0TOOpaskasi OCHOBHBIE MBICIIH, COJIEpIKalIIHe-
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’ xmouessie cioBa (Keywords) B konmndectse He MeHee 10, COKpaIeHUs He JOMYCKAalOTCs, TAKXKE HE TOMYCKAeTCsl UCIOIb30Ba-
HHE CJIOB B KaBBIYKaX.

4. YcioBus NpuodpeTeHNs *KyPHAJIOB ABTOPaMH.

C aBTropoMm(aMHM) 3aKiIIO4aeTcs AOTOBOP O MPHOOpeTeHHH He MeHee S5 (TISTH) 2K3eMIUIIPOB kypHana ¢ 50% CKUAKOW, KOTOpHIe
OH(OHHM) UMEIOT MPaBO PACIPOCTPAHSITH CPEIN TOPHON OOIIECTBEHHOCTH. {51 aBTOPOB, MPOXKUBAIOIINX B JPYTHX ropoaax (Kpome
T. AIMaTBl) M He HMEIOIINX MPEeICTaBUTENIeH B T. AJIMAThl, B CYET BKIIIOUAIOTCS IOYTOBBIE yCIIyTH. [Tocie omiaTsl craThs myOIuKyeTcs
B OUYEpEIHOM HOMEpe KypHaja, a aBTopy(aBTOpaM) IPeI0CTaBISIOTCS SK3eMILIIPHI XKypHAJIa, COTJIACHO CUETY.
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[00unen

H3BectHOMY
PY-TIpPOU3BOJICTBCHHHKY,
HO U YCIICIIHO COYETAIOMIEMYy B CBOCH
TBOPYECKOW JKU3HU OPTaHU3aTOPCKHUE

TOpHOMY HHXCHC-

rapMOHHY-

CIIOCOOHOCTH, HAay4YHOE OCMBICICHHE
KaXJO0TO Iara W TroCyJapCTBEHHBIN
MOJX0J K IpoOiieMaM pa3BUTHUS TOpP-
HO-METAJUTyprU4ecKOoi  oTpaciuu  —
Mypaty Ap3aeBuuy Mypra3zaeBy
3 mapta 2022 r. ucnonHuiocs 70 mer.

Ponuncs on B r. Akcai 3amagno-Ka-
3aXCTaHCKOW 00JiacTu. B oHOM cTaThe
CJI0KHO HM3JI0KHUTHh OOJBIIONW W ILIO-
JIOTBOPHBIN KU3HEHHBIN MyTh MypaTta
Ap3zaeBuua — YeJIOBEKa MNPUPOJHOTO
0o0asiHUsI, BCECTOPOHHE Pa3BUTOrO,
POBHOTO B OOIICHUH C OKPY KAFOIIH-
MH, BHUMATEIbHOIO K JIIOJICKUM TIPO-
o6nemam. OH IPUHAUICH)KUT K MOKOJICHHIO, BIOKHUBIIEMY
OTPOMHBEIA TPYJ B BOCIHHTAaHHUE MOJIOJCKHU, Ubs KHU3HB
SIBIISICTCS MPUMEPOM JUTSI TTOAPACTAIOMIETO IOKOJICHHS.

Oxonunin o Kas3lITU um. B.U. Jlennna (1974 r.),
ropHsiil nHxkeHep. C 1974 r. — moa3eMHBIA IPOXOAUYHK,
MacTep, MOMOIIHUK HAaYaJIbHUKA y9YacTKa, HadaJlbHUK
ydacTKa pyJIHHKA, TJIaBHBIH HHXXeHep HWpThIIICKOTO
pyaHuka, UpTHIIICKOTO MOJIMMETAIUINYECKOTO KOMOH-
Hata uM. 50-netus KazCCP. C 1981 r. — 3amecturens
rJIaBHOTO MHXXeHepa pyaHuka benoropckoro 'OK; Ha-
YaJIbHUK yYacTKa, 3aMECTUTEJIb TJIABHOTO HMHI)KEHepa
MIaXTOCTPOUTEIHLHOTO yHpaBiieHUus Tpecta «CBHHEN-
IaxXCTPO¥»; TIABHBI WHXEHEpP, HAYAIbHUK PyJHHUKA
«OrneBka» bexoropckoro 'OK. C 1986 r. — nupek-
Top pynoympaBieHus (¢ 1987 r. — komOuHaTta) «Maii-
kanH3onoTo». C 1991 r. — reHepanbHBIH AUPEKTOP
ITO «Ka3zzomoro». C 1993 r. — mepBbIl BUIE-NIPE3U-
neHT HAK «AntetHammac». C 1995 r. — 3aMmecTUTEIIb,
MepPBBIA 3aMECTUTENb MUHHCTPA MNPOMBINIEHHOCTH
u toprosiu PK. B 1995-1996 rr. — ynpaBasomui
Kapmerkombunara, 3amecTtutenb MUHHUCTpPA, H.O.
MHUHHUCTpPa MNPOMBINIIEHHOCTH u ToproBiau PK (me-
kabpp 1996 r. — aBryct 1997 r.). C aBrycra 1997 r. —
HCIONHUTENbHbIN nupektop Texenuiickoro CIK,

Mypart Ap3aesu4d Mypra3aeB
(x 70-nemuro
CO OHA podHCcOeHUs)

BUIIC-MUHUCTDP DHEPrEeTUKH, WHIY-
crpuun u toprosau PK. C 1998 r.
— Burne-npe3ugeHT 3A0 «HAK Ka-
3atommnpom». C 1999 r. — 3amectu-
Telb aKuMa AKMOJMHCKOW o00ma-
ctu. C 2001 r. — mepBbIA BUIIE-MHU-
HUCTpP JKOHOMUKU Hu ToproBiu PK.
C 2002 r. — cCOBETHHK MpE3UJEHTA,
JUPEKTOp mo pa3BuTuo AO «AKOU-
OHEpHasi KOMIIaHHS «AJTBIHAIMAC.
B 2008 r. mo nopy4eHHIO0 NPaBUTEIb-
ctBa oH co3nan HAK «Tay-ken Cam-
pPYK» U SBISICA €€ IpeacenarelieM
npaBiaenust B 2008-2011 rr. C 2011-
2012 rr. — reHepaJbHBIA AUPEKTOP
TOO «batikeH», COBETHUK KOMITAaHUH
«Mapy6enn» (Tokulickuit oduc).

MypaTt Ap3aeBUd — HE3aBUCHUMBIN
unieH Cosera gupexkropoB KasHUTY um. K.M. Cartnae-
Ba, mpeacemarens [AK (I'DK) KasHUTY um. K.U. Cat-
rmaeBa; mpejceaaTelb KOMUCCUU II0 NMPUEMY B JOKTOP-
aHTypy U Maructparypy, npeacemarens ['AK (6akanas-
pHaT ¥ MarucTpaTypa) o 3aIluTe JUILIOMHBIX IPOSKTOB
0 TOpHBIM  coenuanbHocTsM  npu  KasHUTY
uM. K.1. CatnaeBa ¢ 2015 r. no Hacrosiiee Bpems.

ITo mopyuenwnto IlpaBuTenbcTBa MIIsI YTBEPKIACHUS B
Bepxosuom Coserte, 3atreM B Maxkunuce PK M.A. Myp-
TazaeB ObLI PyKOBOAUTENIEM HAIMOHAIBHOM MPOrpaMMBbl
«3onoto Kazaxcrana»; yuactBoBan B co3gaHun «KoH-
HEeNIUHN MpOMbINIICHHON mnosmTukn Kazaxcrana». Ilo
nopyudenuto ®onga «Campyk-KaspiHa» pykoBOAUI CO3-
nanueMm ctparerun HAK «Tay-ken Campyx» 1o 2020 rr.
Ilo xoHTpakTy ¢ benbruiickoil KOMIaHuEH KypHUpOBall
CTPOUTEIILCTBO Kapbepa M 000TaTUTENbHOH (adpuku
Ha MecTopokaenun tutana Carnaesckoe (bekremup) B
Bocrouno-Kazaxcranckoi obsactu.

B mnacrosmee Bpemss M.A. MyprazaeB — 4jieH COBe-
ta aupekTopoB 3A0 «Kazatommpom» (1998-1999 rr.),
3A0 «Kazaxowm» (2001-2002 rr.), HAK «Tay-kern Cam-
pyx» (2008-2009 rr.), ¢ 2012 r. — HE3aBUCHUMBIA YJICH
Cogera [IupexropoB TOO «I1ly6apKoabyTomb».

TI'opnasa oouwecmeennocmoy Kazaxcmana, peokonnezuna «lI'opnozo scypnana Kazaxcmanay, opy3va u Koaie-
2u nozopaenarm Mypama Ap3aeeuua co 3HAMEHAMETbHOU OAMOU U HCelAIOMm I0OUNAPY OMIUYUHO20 300P068bA,
00/12UuX J1em HCU3HU, YCReX06 6 pabome, 61A2ONOAYUUA U CUACINbA.
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