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ABOUT DISTRIBUTION RARE MICROCOMPONENTS
IN PASSING STRATAL WATERS AT THE OIL AND GAS FIELDS
OF PENINSULA MANGYSHLAK

Abstract. Given result researches content of rare metals in the formation waters oil and gas fields on the area
peninsula Mangyshlak. As a result analysis and synthesis given regime observations of hydro-chemical indicators of
formation brines have revealed regularities depending on dissemination and conditions accumulation of rare ele-
ments in groundwater from the composition water, physico-chemical and geological situations their formation.

Conducted researches show that in bowels of the republic has significant resources formation brines, which
represent practical interest as industrial water, based on which have possible organizing new innovative industries.
Research has confirmed that sufficient efficiency mastering deposits of industrial water can only provide their
complex processing. Recycling of produced extracted formation brines, especially in the fields with uneconomic oil
production, will make it possible to reduce cost of its production due to the additional production of marketable
products, and as a consequence, save existing infrastructure of oil fields and jobs.

Keywords: oil and gas fields, formation water, rare microcomponents, Mangyshlak peninsula.

Recently becoming increasingly urgent problem protecting environment from harmful effects of
liquid waste development of oil and gas. Although quite often data liquid waste related to industrial
waters. Industrial waters called natural waters with a concentration of individual components, providing
cost-effective extraction and processing. Conditionally are considered water content items than (mg/dm?)
of bromine — 200, iodine — 10, boron — 100, lithium — 10, rubidium - 3, cesium — 0,5, potassium — 1000,
strontium - 300 [ 1]. Industrial water called "liquid ore". This is a new kind of unconventional and
complex minerals industrial importance which fully difficult to assess yet. Especially great value "liquid
ore" for obtaining rare metals (lithium, rubidium, strontium, cesium, etc.).

Passing formation waters were opened at working oil and gas fields also are hydro-mineral raw
material for obtaining industrial products. However, generally, this raw material is not used as either is
poured or is dropped on the surface or pumped back into the underground horizons that requires additional
expenses, and most important causes significant environmental damage.

Territory peninsula Mangyshlak relates to Mangistau- Ustyurt province polycomponental waters in
which are classified two areas: 1) South Mangystau-Ustyurt region polycomponental waters dated for the
Cretaceous and Jurassic sediments at depths from 960 to 2800 m with mineralization of 120-200 g/I.
Discharge of wells consist 0,1-0,2 1/s; 2) Buzachinsky-North-Ustyurt region of iodine-bromine waters
presented brines with mineralization 100-210 g/1, confined to Jurassic and Cretaceous sediments, opening
at depth of 1000-2700 m. Discharge wells does not exceed 0,05-0,3 I/s [2].

Ground-based regional field routing studies in 2016 conducted field squad LLP "Institute of
Hydrogeology and Geoecology named after U.M. Akhmedsafin" in territory of Southern Mangyshlak by
area and structures of oil and gas fields belonging JSC" Mangistaumunaigas "and JSC" Ozenmunaigas ".
A total of 10 has been investigated oil and gas fields.

Gas and oil fields Asar located in the Mangistau region, 100 km to the south-east of the city Aktau
and 25 km north-west of the village Zhetybai. The structure was revealed seismic surveys in 1965.
Exploratory drilling began in 1968, field was discovered in 1969 [3].
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Structure is an asymmetrical brachyanticlinal pleat west-north-western trending complicated by
tectonic violation. According to the roof II productive horizon, stratigraphically attributable to bathonian,
size structure 7 x 2,5 km. Water calcium chloride, with a density of 1007-1120 kg/m® and mineralization
21-154 g/1. Regime deposits are elastic water pressure. The field is located in developing.

Have been tested 10 wells and separation stations, in wells Ne61 and 281 at the output of gas con-
densate. Results of chemical analysis are shown in table 1. Conditioning content of lithium found in wells
Ne 309 (11,6 mg/l), Ne 408 (12,4 mg/l) and in the separation station (10,4 mg/l). Significant content of
strontium are found in wells Ne50 (827 mg/1), Ne309 (963 mg/l), Ne56 (623 mg/l), Ne55 (688 mg/l), Ne223
(702 mg/l), Ne263 (447 mg/l), Ne408 (776 mg/l), Ned50 (351mg/ 1). Conditioning content of bromine
detected in the wells Ne55 (360,21 mg/1), Ne56 (329,32 mg/l), Ne223 (328,76 mg/l), Ne263 (241,87 mg/1),
Ne408 (417,41 mg/l) and in the separation station (221,07 mg/1).

Gas condensate field Bekturly located in the Karakiyan district of Mangistau region 20 km away from
the village Munaishy, 75 km from the town of Zhanaozen and 80 km to the east from the city of Aktau.
Structure of was revealed at carrying out regional geological and geophysical work at 1967-1968. The
deep exploration drilling began in 1973. In this year well of 3 are installed deposits in the sediments
Middle Jurassic and in 1975 opened deposit in the Lower Jurassic. In structural relation - is brachyan-
ticline sublatitudinal. According to the roof of the structure of sediments Bathonian size of 2x1 km and
amplitude of 15 m. With a depth contrast structure increases, marked a set of displacement in the eastern
direction. Collectors productive horizons pore, lithology are presented sandstones and siltstones.

Table 1 — Contents of microelements (mg/l) in the groundwater field Asar

Interval Minera-
Wj\f]] approbation, m lization, | Li Rb Cs Sr J Br B Note
from to g/l
119 1661 | 1663 21 L,6 | n/d | n/d | 53,6 | 0,70 | 20,36 | 9,68
50 2008 | 2013 | 119 88 | n/d | n/d | 827 | 6,0 | 6720 | 17,7
309 2063,5 | 2067 | 154 | 11,6 | n/d | n/d | 963 | 3,8 | 51,20 | 148
2155 | 2168
55 2179 | 2187 | 129 96 | n/d | n/d | 688 | 4,7 | 36021 | 5,06
56 1655 | 1663
1683 | 1686
1691 | 1603 | 110 84 | n/d | nid | 623 | 42 | 32932 | 5,29
1698 | 1702
1616 | 1620
223 121 | 1630 | 116 88 | n/d | n/d | 702 | 5,10 | 328,76 | 5,52

263 2158 | 2165 95 7,0 | n/d n/d | 447 | 2,70 | 241,87 | 4,83
408 2171 | 2179 151 12,4 | n/d n/d | 776 | 4,70 | 417,41 | 5,06

2033 | 2038
450 2047 | 2049 | 68,6 5,8 | n/d n/d | 361 | 1,30 | 180,35 | 4,95
2054 | 2058

624 1771 | 1775 41,9 30 | nd n/d 154 | 1,60 | 102,16 | 4,37

Statlon_of 31 104 | wd wd | 203 | 270 | 22107 | 5.18 Rece_:lptofpetroleumwater
separation mixture from all fields

In the geologic section field of Bekturly is allocated three hydrochemical zone: upper, middle and
lower. The upper zone includes a water-saturated sediments from albsenomana to Neocomian. Average
area includes Jurassic deposits. The lower zone includes the Triassic sediments.

Regime accumulations water pressure. The field has been in development [3]. Two wells have been
tested - Ne82 and 107. The results of chemical analysis are shown in table 2. In the well Ne107 condi-
tioning lithium content up to 13,6 mg/l, Sr - 873 mg/l. In sample from the well Ne82 was only oil, water
from the petroleum fluid could not be separated.

Oil field Alatobe located in the Mangistau region, 33 km north-east of the city of Aktau. The structure
identified by seismic exploration MOGT in 1977, detailed in 1980-1982. Exploration drilling began in
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1987, which was year discovery of deposit. Discoverer - well 1. At a depth of 3875 m was revealed stratal,
tectonically screened petroleum accumulation in carbonate sediments of the Middle Triassic represented
dolomite limestone. The height reservoir 60 m. The field has been in development [3]. When testing wells
Ne33 water samples were not taken output only gas.

Table 2 — Content of microelements (mg/l) in the groundwater field Bekturly

Interval Minera-

W]fll approbation, m lization, Li Rb | Cs | st I Br B Note
from to g/l

107 2415 | 2427 152 136 | nd | nd | 873 | 32 | 724 | 148
2362 | 2374

82 2386 | 2394 Petroleum
2308 | 2414

Petroleum and gas condensate field Pridorozhnoe located in the Karakmyanskom district Mangistau
region, 70 km to the east of the city Aktau, in 10 km from the village Munaishy opened in 1991,
discoverer — well 1. Raising prepared and detailed seismic surveys in 1989. In relation to the structure of
the tectonic timed to Zhetybai-Ozen degree Southern Mangyshlak flexure. Stratal water — robust brines of
calcium chloride type. The field has been in development [3]. Testing of wells could not be carried - in
well Ne 9, no fluid in the well Nel at the output gas condensate.

Oil field Burmasha located at the territory of Karakiya district of Mangistau region, 60 km from the
village Zhetybai, 85 km from the city Zhanaozen, 150 km from the city Aktau. In 1954-1968 on the area
were carried regional geological and geophysical work and preparation for exploratory drilling.
Exploration drilling began in 1974 and in 1975 opened oil accumulation in the sediments Middle Jurassic.
Discoverer - well 3. On the roof Yu-IX productive horizon (Bajocian) size of structure by contour line -
1670 m of 4x2 km. The structure having an amplitude of 70 m, is part of the anticline sublatitudinal
limited tectonic violation. Oil accumulation on the type of stratal, tectonic and lithological screened, its
height of 65 m. The collector of porous, lithology is presented sandstones and siltstones with an open
porosity up to 19% and permeability 0,010 mkm?. Stratal water calcium chloride type of density 1112
kg/m?® and mineralization 159,8-408 g/1. The field has been in development [3]. The data chemical analysis
research are given in table 3. Industrial content microcomponents were not found.

Table 3 — Content of microelements (mg/1) in the groundwater field Burmasha

Interval Minera-
Ne approbation, m lization, Li Rb Cs Sr J Br B Note
well
from to g/l
121 1840 1848 408 2,6 n/d n/d 168 1,0 28,0 6,98

Gas-condensate field South Zhetybai located in the Mangistau region, 4,5 km south from deposit
Zhetybai (Zhetybai gas condensate field located in the Mangistau region, 80 km south-east city of Aktau.)
Lifting the detected geophysical research 1962-1964 and detailed in 1968. The field opened in 1968. The
exploration well 95, which established productivity of the medium and the Lower Jurassic sediments. In
1972, discovered in the Triassic reservoir. In tectonic terms, it is an asymmetrical brachyanticlinal pleated
sublatitudinal orientation, complicated two elevations - South Zhetybai in the west and the east Nor-
maulski.

Is established commercial oil and gas of Middle, Lower Jurassic and Triassic sediments. Floor of
productivity, which is allocated 15 horizons, up to 2000 m. Stratal water calcium chloride type, density of
1074-1110 kg/m3. The total mineralization of water of Jurassic horizons 32-152 g/, Triassic (PT)
-102,2 g/1. In the water contains iodine, boron, bromine. Regime Water accumulations elastically. The
field has been in development [3]. The results of chemical analysis researches presented in table 4.
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Table 4 — Content of microelements (mg/l) in the groundwater field Southern Zhetybai

N Interval approbation, m Minera-
_11 lization Li Rb Cs Sr J Br B Note
we fro to g/l
1927 1933
117 1935 1942 100 92 | nd | nd | 515 | 24 | 692 | 234
1960 1972
1928 1930
208 1934,5 1943,5
1963 1965 32,2 2,6 n/d n/d 83,4 1,0 472 17,7
1966 1976
1995,5 2000
400 Slgtltg‘;f;?er 2386,93 125 120 | d | wd | 778 | 32 | 672 | 234

Industrial content of lithium (12,0 mg / 1) and strontium (778 mg/l) were found in well Ne 400, in well
Nel17 conditioning content strontium is 515 mg/1.

The field Ozen - oil field, is situated on the territory Karakiya district of Mangistau region, 150 km
south-east of the city Aktau, 12 km north of the city Zhanaozen and 100 - 110 km from the Caspian Sea.
The length field is approximately 35 km (east-west), width - 8 km (north-south). The area of the mining
allotment Ozen deposit is 31625 ha. Field is being developed with 1965.

After introduction into operation of oil fields "OzenMunayGaz" under the influence of anthropogenic
factors, natural hydrogeological conditions have been violated in a previously anhydrous sediments were
found groundwater. Groundwaters are revealed almost everywhere, except for the outside south-cast.
Stratal waters calcium chloride type, chloride sodium-calcium composition, density up to 1,1 g/cm® and a
total mineralization 25,3-165 g/l. Industrial conditional content in the tested wells microcomponents not
detected (table 5).

Table 5 — Content of microelements (mg/l) in the groundwater field Ozen

Interval Minera-
e approbation, m lization, Li Rb Cs Sr J Br B
well
from to g/l
7074 1263 1288 33,7 n/d n/d n/d 85,7 0,60 70,86 2,68
4557 1314 1340 25,3 n/d n/d n/d 53,5 0,35 45,54 2,68

The field Western Yelemes located in the Beineu district Mangystau region 60 km southwest of the
railway station of Oporny, Western-Kazakhstan railway.

Field was put into industrial operation May 5 1999, after construction an oil pipeline from the field to
the system trunk pipeline. Oil produced at the field, belongs to category of high quality. Content of
microcomponents in the formation waters Western Yelemes field is shown in table 6. Conditioning
content of strontium (481 mg/l) was found in the well Ne 95.

Table 6 — Content of microelements (mg/1) in the groundwater field Western Yelemes

Interval Minera-
WN:“ approbation, m lization, Li Rb Cs Sr J Br B Note
from to g/l

79 648 2668

83 2276 2282 Interval appro-
95 2684 2690 bation in all

08 2682 2685 219 531 | n/d n/d 481 8,93 4.78 13.2 wells is timed to
110 2689 2688 Jurassic horizon
111 2679 2689




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

The field Eastern Saztobe is located 30 km southeast of the field Yelemes. Oil and gas deposit is
confined to Jurassic and Triassic sediments. In this connection, for use an optimal technological regime
development fields in Eastern Saztobe divided in three: Eastern Saztobe, North-Eastern and South-Eastern
Saztobe.

The fields the North-Eastern and South-Eastern Saztobe introduced into industrial development of
17 March 2000. Oil produced at the field, belongs to category of high quality. The field Eastern Saztobe
entered in industrial development of 4 August 2010. Composition of microcomponents in the formation
waters is presented in tables 7 and 8. Conditioning content of strontium (485 mg/l) was found in the well
Ne44.

Table 7 — Content of microelements (mg/l) in the groundwater South-Eastern Saztobe

Interval Minera-
wl\fll approbation, m lization, Li Rb Cs Sr J Br B Note
from to gl

Interval approba-
tion in all wells is
confined to Triassic

44 3340 3354
45 3408 3425 225 5,94 n/d n/d 485 7,88 5,44 11,8
46 3384 3394

horizon
Table 8 — Content of microelements (mg/1) in the groundwater Eastern Saztobe
Interval Minera-
w]\fll approbation, m lization, Li Rb Cs Sr J Br B Note
from to gl

Interval approba-
tion in all wells is
timed to Jurassic

horizon

1A 3068 3080
2 3225 3245 211 5,00 n/d n/d 228 5,25 5,79 5,4
3 3173 3195

Analysis and synthesis data regime observations for hydrochemical indicators of formation brines
shows that patterns distribution and conditions accumulation of trace elements in groundwater are varied
and depend on the composition waters, physical-chemical and geological environments of their formation.

Conducted researches show that in bowels of the republic has significant resources of formation
brines, which are of practical interest as industrial water, based on which there is a possibility organize
new innovative productions. Executed researches have confirmed that the effective enough development
of fields of industrial water can only provide their complex recycling. The most cost-effective have an
opportunity extracting iodine, bromine, lithium and other components and connections from the passing
formation of brines waters oil and gas fields. In this case meant availability of infrastructure, workforce
and opportunity to solve environmental problems. In recent years, conducted a number of work on adap-
tation the most advanced technologies applied at hydromineral recyclingof raw materials, to formation
waters oil fields.

Recycling of produced formation brines, especially in the fields with unprofitable extraction of oil,
will provide an opportunity reduce cost of oil production due to the additional production of marketable
products, and as a consequence, save available oil field infrastructure and jobs.

REFERENCES

[1] Leonov S.B. Hydromineral raw and problems its processing / S.B. Leonov, E.V. Zelinskaya, O.I. Gorbunova. Irkutsk:
Publishing house IGU, 1999. P. 120.

[2] Smolyar V.A., Burov B.V. and others. Water resources of Kazakhstan (surface and underground water, modern
state)/Handbook. Almaty: SIC «Science», 2002. 596 p.

[3] http://geology.gov.kz




ISSN 2224-5278 Cepus ceonoeuu u mexnuueckux Hayk. Ne 3. 2017

YK 553.98:556.3
C. M. Kan, E. K. Mypra3un, A. M. Exnixanos

TOO «MHCTUTYT THAPOTEOJIOTHH U Teo3koorud uM. Y. M. Axmencaduna», Anmarel, KazaxcraH,
AO «ManrucraymyHaiirasy, Axray, Kasaxcran

O PACIHHPOCTPAHEHMMU PEAKUX MUKPOKOMIIOHEHTOB
B ITOITYTHLIX IIVIACTOBBIX BOJJAX HA MECTOPOXIEHUAX
HE®THU U T'A3A TTIOJTYOCTPOBA MAHI'BIIIJVIAK

AHHOTaIIHﬂ. HpI/IBeZleHbl PE3YJIbTAThI l/ICCJ'le[lOBaHl/Iﬁ CoACpKaHUA PCAKUX METAJUIOB B IUIACTOBBIX BOJax
MECTOPOXKICHUH He(DTH M Ta3a Ha TEPPUTOPUH IMOIYyOoCTpoBa MaHTHIIDIaK. B pesynbraTe aHamu3a u 000OIICHUS
JTAHHBIX PEKUMHBIX HAOJIFOICHUH 3a THAPOXMMUYCCKHMH TOKA3aTEIISIMU TUIACTOBBIX PACCOJIOB YCTAHOBJICHBI 3aKO-
HOMEPHOCTH 3aBHUCHMOCTH PACIPOCTPAHCHHS M YCIOBUI HAKOIUICHHUS PEAKHX 3JIEMEHTOB B MOJ3EMHBIX BOJAX OT
cOCTaBa BOJ, GU3UKO-XMMUUECKHUX U T€OJIOTHUECKIX 00CTAHOBOK UX (DOPMUPOBAHHUSL.

[IpoBeeHHBIE HCCIIEAOBAHMS MOKA3bIBAOT, YTO B HEApax PECHyOJIMKH HMEIOTCS 3HAYUTEIbHBIE PECYpPChI
[UIACTOBBIX PACCOJIOB, KOTOPBIE MIPEACTABISIOT MPAKTUYECKUNA HHTEPEC B KAYECTBE MPOMBIIUICHHBIX BOJ, HA OCHOBE
KOTOPBIX MMEETCSI BO3MOXKHOCTh OPTaHU3aI[ HOBBIX MHHOBAI[MOHHBIX TPOU3BOJICTB. MccienoBanust NOATBEPIMIH,
4TO JOCTAaTOYHYIO 3(P(HEKTUBHOCTH OCBOEHHS MECTOPOXKICHUI MPOMBIIIICHHBIX BOJ MOXET 00ECHEeYHTh TOJBKO
KOMIUTeKCHasi ux mepepaborka. IlepepaboTka momyTHO MOOBIBaEMBIX IDIACTOBBIX PACCOJIOB, OCOOEHHO Ha MECTO-
POXKICHUSIX ¢ HEPeHTA0EIbHOM 100bIuei HePTH, JaCT BO3MOKHOCTh CHU3HTh CTOUMOCTh €€ JOOBIUM 33 CUET JIOTOJI-
HUTEJIHHOTO MOJIYYCHUS TOBAPHOM MPOIYKIIMH, U, KaK CIEACTBUE, COXPAHUTh UMEIONYIOCS HHPPACTPYKTYPY HedTe-
MIPOMBICJIOB U pabouue MecTa.

KiroueBbie c10Ba: MECTOPOXKACHUS HETH U Ta3a, IUIACTOBBIC BOJBI, PEIKAE MUKPOKOMITOHEHTHI, TIOJIYOCTPOB
MasHrsIuiaxk.

BBenenue. B nmocnenHee BpeMs Bce OoJiee aKTyalbHOM CTAHOBHUTCS MPOOIIeMa 3alUThl OKPYIKaroIIen
CpeIsl OT BPEOHOTO BO3ACWCTBHUS KHIKHX OTXOIOB Pa3paOOTKH MECTOPOXKACHWH HepTH W raza. XOTs
JIOBOJIPHO YacTO JaHHBIE XUAKHE OTXOABI OTHOCATCS K IPOMBIIIJICHHBIM BoJaM. lIpoMbIIIIeHHBIMU
BOJIAaMH HAa3bIBAIOTCS NMPHUPOAHBIC BOABI C KOHLEHTpAMEH OTIACIbHBIX KOMIIOHEHTOB, 00ECICUNBAIOLICH
SKOHOMHYECKH BBITOIHYIO NOOBYY W IepepaboTKy. KOHIWITMOHHBIMH CUMTAIOTCS BOMBI, COIEpIKaHUE
3JIEMEHTOB B KOTOPBIX MpeBhImaeT (B MI/aM’): Gpoma - 200, itoxa - 10, Gopa - 100, murus - 10, pyGumus -
3, nesus - 0,5, xanmust - 1000, ctponmus - 300 [1]. IIpombiiuieHHBIE BOJBI HA3BIBAIOT «CKUIKOU PYIOI».
OTO HOBBIA BUJ HETPATUIIMOHHOTO W KOMITIEKCHOI'O MHHEPAIBHOTO CHIPhS, MPOMBIILIEHHOE 3HAYCHUE
KOTOpPOTO B TIOJTHOM Mepe ToKa TPYAHO ONeHUTh. OCOOCHHO BEIMKO 3HAUYCHHE "KUAKUX Pyna" IS TOIy-
YeHUs PEeJIKUX METAJIOB (JIUTHS, pyOUIusl, CTPOHIIHS, LIe3Us U JIp.).

[TomyTHBIE TUTACTOBBIE BOJIBI, BCKPHIBAIOIIHECS TIPU OTPAOOTKE MECTOPOXKIEHUN He(TH U Ta3a, TaKkKe
SBIISIOTCS THAPOMHHEPANBHBIM CHIPhEM ISl TONYYeHHS MPOMBINUICHHOW mponykuud. OmHAKo, Kak
MPaBUJIO, 3TO ChIphE HE HCIOJNB3YeTCs, TaK Kak JMOO M3IHBaeTcs WM cOpachIBaeTCsl Ha MOBEPXHOCTH,
0o 3aKaunBaeTcs oOpaTHO B MOA3EMHBIC TOPU3OHTHI, YTO TPEOYyeT IOMOIHUTENBHBIX 3aTPaT, a TJIaBHOE
HAHOCHUT 3HAYUTENBHBIN yIepd oKpyKariei cpene.

Tepputopust monyocTpoBa MaHTbIIIIaK OTHOCUTCS K MaHrucray-Y CTIOPTCKOW HPOBUHUMU MOJIU-
KOMIIOHEHTHBIX BOJ, B KOTOpOW KiaccugpuuupoBaHo ase obnactu: 1) FOxkHo-Manructay-Y cTropTcKas
00JaCcTh MOJUKOMIIOHEHTHBIX BOJI, TPUYPOUYEHHBIX K MEIIOBHIM M IOPCKHM OTJIOKEHUSM Ha TIIyOWHAX OT
960 mo 2800 m ¢ munepanmm3arme 120-200 1/m. Jlebutsr ckBaxxun cocrasisttor 0,1-0,2 i/c; 2) By3aunn-
cko-CeBepo-Y cTiopTckas 007acTh 010-OpOMHBIX BOJI ITPEICTABIICHA paccojaMu ¢ MuHepanuzamnuei 100-
210 1/n1, MpuUypOYeHHBIMHA K FOPCKUM M MEIIOBBIM OTJIOXKEHUSIM, BCKPHITHIM Ha riryomHax 1000-2700 wm.
JlebuTts! ckBaskuH He TipeBbimatot 0,05-0,3 m/c [2].

Hazemubie pernoHanbpHBIC TOJIEBBIE MapIIpyTHEIE ucchaenoBanus 2016 roga mpoBOAUIUCEH TOJIEBEIM
orpsitoMm TOO «MHCTUTYT THAPOTEONOTUH U TeodKomoruu uM. Y.M. AxmencaduHay Ha TEPPUTOPHH
HOxxHOTO MaHTHINIIaKa M0 TUIOMIAAM U CTPYKTYpaM MeCTOpPOXKACHWH He(TH U ra3a, MpUHAIIEKAIUM
AO «ManrucraymyHaiirazy u AO «OszenmyHaiiras». Bcero Owpmio mcciemoBano 10 mecToposkmeHUN
He(TH U rasa.
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Tasonepmanoe mecmoposcoenue Acap pacnonoxeHo B MaHrucrayckoi odiactu, B 100 kM K roro-
BOCTOKY OT TI'. AKTay U B 25 KM K ceBepo-3amany oT mocenka JKerproail. CTpykTypa BEISIBIEHA ceHcMO-
pasBenounsiMu paboramu B 1965 r. [louckoBoe O6ypenue Hadato B 1968 r., MECTOPOXKICHNE OTKPHITO B
1969 r. [3].

CrpyKTypa mpeacTaBisieT co00H acMMMETPUYHYIO OpaXMaHTUKIMHANBHYIO CKIAIKy 3amall-CeBepo-
3alaIHOTO MIPOCTUPAHUS, OCJIOKHEHHYIO TEKTOHHMUYECKHM HapymeHueM. Ilo kposne II mpomykTHBHOTO
TOPHU30HTA, CTpaTUrpaduuecku OTHOCHMOMY K OaTCKOMY sIpycCy, pasMepbl CTpPYKTypol 7x2,5 kM. Boabl
XJIOpKaJIbIHEBbIE, ¢ MIOTHOCTBI0 1007-1120 kr/M® 1 MuHepanusarmeit 21-154 r/i1. PexuM 3a1exu ympy-
TOBOJIOHATIOPHBIN. MeCcTOpOXKICHHE HAXOIUTCS B pa3paboTKe.

brun orpo6oBanbl 10 CKBaKMH M CTaHLIMSA cemapaluy, B ckBaxuHax Ne 61 u 281 Ha BBIXOJ€e ra3o-
KOHJIeHCaT. Pe3ynbpTaThl XMMUKO-aHATMTHYECKUX UCCIe0BaHui nokazaHsl B Tabnuue 1. KonaunuoHHsle
coaepxkaHus JUTH oOHApYKeHBI B cKB. Ne 309 (11,6 mr/im), ckB Ne 408 (12,4 Mr/11) 1 Ha CTAHIIAHU cemapa-
i (10,4 Mr/i). 3HaYuTENbHBIE COAEPIKAHUS CTPOHIIUS OOHApYKeHBI B CKB. Ne 50 (827 mr/m), cks. Ne 309
(963 mr/m), ckB. Ne56 (623 mr/i), ckB. Ne55 (688 mr/m), ckB. Ne 223 (702 mr/i), ckB. Ne 263 (447mr/n),
ckB. Ne408 (776), ckB. Ne450 (351mr/m). KongummionHsle conep:kaHus Opoma oOHapy» eHbI B CKB. Ne55
(360,21 mr/m), ckB. Ne56 (329,32 mr/m), ckB.Ne223 (328,76 mr/m), ckB. Ne263 (241,87 mr/m), ckB. Ne408
(417,41 mr/n) u Ha ctaHimu cenaparuu (221,07 mr/i).

Tabmuma 1 — ComeprkaHne MUKPORIIEMEHTOB, MI/JT B IOJI3EMHBIX BOJAaX MECTOPOXKACHHI Acap

Hnrepsan Munepa-
Ne onpobosanus, M mms3amus,| Li | Rb | Cs Sr J Br B
CKB. / [Ipumeuanue
or 10 T
119 1661 1663 21 1,6 | w/o | w/o| 53,6 | 0,70 | 20,36 | 9,68
50 2008 2013 119 8,8 | wo |wo | 827 6,0 67,20 | 17,7
309 2063,5 | 2067 154 11,6 | v/o | /0 | 963 3,8 51,20 | 14,8
2155 2168
55 2179 2187 129 9,6 | w/o | /o | 688 4,7 | 360,21 | 5,06
1655 1663
1683 1686
56 ool | 1693 110 | 84 |wo |mo| 623 | 42 |32932 ] 529
1698 1702
1616 1620
223 1621 1630 116 8,8 | wo |wo| 702 | 5,10 | 328,76 | 5,52

263 2158 2165 95 7,0 | v/o | H/o | 447 | 2,70 | 241,87 | 4,83
408 2171 2179 151 12,4 | v/o | v/o | 776 | 4,70 | 417,41 | 5,06

2033 2038
450 2047 2049 68,6 58 |wo |wo| 361 | 1,30 | 180,35 | 4,95
2054 2058

624 1771 1775 41,9 3,0 | v/o |Ho | 154 | 1,60 | 102,16 | 4,37

Crasuus 81 | 104 |wo | wo | 293 | 2,70 | 221,07 | 5,18 | [locTynuenne soonenoii
cenapanunu CMECH CO BCEX MECTOPOKICHUU

T'asoxonoencamnoe mecmopooxcoenue bexmypnvr Haxomutcs B KapakusHckoM paiioHe Manruc-
Tayckoil obmactu B 20 kM oT mocenka MyHaiimel, B 75 kM oT r. J)Kanao3eH u B 80 KM K BOCTOKY OT
r. Axtay. CTpyKTypa BBISIBIIEHA TP MPOBEICHUU PETHOHATBHBIX TeoyIoTo-reodu3nueckux pador B 1967-
1968 rr. 'mybokoe momckoBoe Oypenume HadaTto B 1973 1. B 3TOM e Toxy CKBaKWHOHN 3 yCTaHOBJICHBI
3aJeXd B OTJIOKEHUSAX cpeiHel Iopel, a B 1975 1. OTKphITa 3ajIeXb B HIDKHEH Iope. B cTpykTypHOM
OTHOLICHUH - 3TO OpaxHMaHTHKJIMHAIL CyOIIMpPOTHOro mpoctupanus. Ilo kpoBie oTiokeHH 6aTckoro
spyca pasMepbl CTpYKTypsl 2x1 kM, ammumtyga 15 M. C riyOMHON KOHTPAaCTHOCTH CTPYKTYPHI YBEIH-
YUBaeTCsA, OTMEYAeTCs CMeIIEeHHEe CBOJa B BOCTOYHOM HampaBieHHH. KOIJIEeKTOpHl MNpPOTyKTHBHBIX
TOPU30HTOB TIOPOBBIE, TUTOJIOTUYECKH MPEACTABICHBI IECYaHUKAMU U aJIEBPOJTUTAMHU.

B reonornyeckoM paspese MeCTOpOXKAEHUS BeKTypibl BBIOENAETCS TPH THAPOXUMHYECKHE 30HBIL:
BEPXHIOIO, CPEIHIOI U HIKHIOIO. BepxHss 30Ha BKIIOYaeT B ceOs BOJOHACHIIMIEHHBIE OTJIOKEHUS OT
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anpOceHOMaHa 10 HeokoMa. CpemHss 30HA BKIIOYAaeT B ceOs FOpCKHE OTIIOKEHUs. HrpkHAS 30HA BKITIO-
gaeT B ceOsl TPHACOBBIC OTIIOKCHUS.

Pexxum 3asexeil BOMOHAMIOPHBIA. MecTopoXKaeHne HaxoauTcs B paszpabotke [3]. beum ompoOoBaHbI
nBe ckBaKUHBI — Ne 82 u 107. Pe3ynbrarhl XMMUKO-aHATUTUIECKUAX UCCIICIOBAHUHN TIPUBE/ICHBI B TAOIUIIE 2.
B ckBaxune Ne 107 KOHIWIIMOHHBIE CONEPXAHUS JIUTHS COCTAaBISIOT 13,6 Mr/m, crponmms — 873 mr/n. B
po0Oe 13 CkBaKUHBI Ne 82 okazayachk TONBKO He(Th, BOABI 3 HEPTIHOTO (PIronaa BEICTUTH HE YIAI0Ch.

Ta6JII/IIIa 2-— Conep)}(aHI/Ie MUKPOIJIEMEHTOB, MI/JT B MOA3EMHBIX BOAAX MECTOPOKACHUS EeKTpr'H)I

No Wntepsan Munepa
CK‘B. onpoOoBaHus, M JIA3aLMs, Li Rb Cs Sr J Br B [Tpumeuanue
oT hite} r/n
107 2415 2427 152 13,6 H/0O H/0 873 3,2 72,4 14,8
2362 2374
82 2386 2394 Hedrs
2398 2414

Hegmsanoe mecmopooicoenue Anamiwobe Haxoautcs B MaHrucrayckoil obmactu, B 33 KM ceBepo-
BocTouHee I. Aktay. CTpyKTypa BbLsiBiIcHa ceiicMopasBeakoit MOI'T B 1977 r., aetanusupoBana B 1980-
1982 rr. IlonckoBoe Oypenme HadaTo B 1987 T., KOTOPHIH SBUJICS TOJOM OTKDPBITHS MECTOPOKICHUS.
IlepBooTkpriBaTenpHUIa — ckBaknHa 1. Ha rmy6une 3875 M BbIsSBIeHA IUIacTOBast, TEKTOHUYECKH JKpa-
HUpOBaHHAasi He(TsAHAS 3aJeKb B KapOOHATHBIX OTIOXKEHHSIX CPEJHEro TpHaca, MpeACTaBICHHBIX TOJO-
MHUTH3UPOBAHHBEIMHU W3BECTHSIKaMH. BricoTa 3amexu 60 M. MecTtopoxaeHrne HaxoauTcs B pa3padoTke [3].
[Tpu onpoboBannu ckBaKUHBI Ne 33 0T0OpaTh MPOOBI BOABI HE YAAJIOCh — Ha BBIXOJIE TOJBKO ras3.

Hegmezazoxonoencammnoe mecmopoocoenue [lpudoposcrnoe Haxogutcss B KapakMmsHcKOM paiioHe
Manrucrayckoit oomacty, B 70 KM K BOCTOKY OT T. Akrtay, B 10 kM ot moc. MyHaiimier OTkpbeiTo B 1991 T.
[TepBooTkpEIBaTeNbHUIIA — CKBakMHA 1. [logHATHE MOATOTOBIICHO CEHCMOpPa3BEIOYHBIMH paboTaMu U
Jnetann3upoBaHo B 1989 r.B TeKTOHMUECKOM OTHOLICHWH CTPYKTypa mpuypoueHa K JKerpioaii-O3eHbCKOi
crynienn KOxxHO-Masnrsimurakckoro mporu6a. [lmacToBeie BOABI - KPENKHE PacCOIbl XJIOPKAIBIIEBOTO
THIa. MeCcTOpOoKIeHNe HaXomuTCs B pa3padotke [3]. OmpoOoBaHNE CKBa)XKMH IPOBECTH HE yAaloCh — B
ckBakuHe Ne 9 Het duronsa, B ckBakuHe Nel Ha BBIXOJIe Ta30KOH/ICHCAT.

Hegmsanoe mecmoposicoenue PBypmawia pacmiolio)keHO Ha TeppUTOpUHM KapakusiHCKOro paiioHa
Masnrucrayckoit o6mactu, B 60 kM kM oT mocenka XKersi0ait, B 85 kM oT ropoaa XanaozeH, B 150 kM oT
ropona Axtay. B 1954-1968 rr. Ha miomamyd MPOBOIWINCH PETHOHAIBHEBIC T€0JOTO-TeO(PU3UICCKUE
paboTHI M MOATOTOBKA K MOMCKOBOMY OypeHmio. [TlouckoBoe Oypenune Hayato B 1974 r. u B 1975 1. OTKpHI-
Ta 3aJIeXXb He()TH B OTIIOKEHHSIX CcpeqHel rophl. [lepBooTkprIBaTenbHUIA - ckBakuHA 3. [1o kposne FO-1X
MIPOAYKTUBHOTO TOpH30HTA (0aiiocckuii Ipyc) pasMep CTPYKTYpPHI 1o u3orutce -1670 M coctaBiseT 4X2 KM.
CrpykTypa, uMeomas aMmiauTyay 70 M, mpeacTaBiseT co00i 4acTh aHTUKIMHAIN CyOUIMPOTHOTO MPOC-
TUpPaHUsI, OTPAHUYEHHON TEKTOHUYECKUM HapyuieHneMm. HedTsaHas 3aexp Mo THIy MIacToBasi, TEKTOHHU-
YECKHU M JINTOJIOTUYECKH 3KpaHUPOBaHHAs, BhicoTa ee 65 M. KoJjiekTop mopoBbIi, JIUTOIOTUUECKH TIPE-
CTaBJIEH T€CYaHWKAaMH W aJIeBPOJIMTAMH C OTKPBITOM MOPUCTOCTHIO 10 19% U TpOHHUIIAEMOCTHIO
0,010 MM, [L1acToBbIe BOJIbI XJIOPKAJIBIIMEBOTO TUIA TNIOTHOCTHIO 1112 KO/M U MuHepanu3zauei 159,8-
408 /1. MectopoxneHne HaxoauTcs B pazpaboTke [3]. JlaHHBIE XUMUKO-aHATUTHYECKUX UCCIEAOBaHUI
npuBeieHb! B Tabwie 3. [IpoMBIIUIEeHHBIX cofepKaHnii MUKPOKOMIIOHEHTOB HE OOHAPYIKEHO.

Tazo-xkonoencammuo-negpmsanoe mecmoposicoenue FHOoucnoii Kemwibaii pacmoyoxeHo B MaHrucray-
ckoit obmactu, B 4,5 kM K rory ot MectopoxzacHus JKereiOali (Ta30KOHIEHCATHOE MECTOPOXKICHUE
Xerribaii pacmonoxkeHo B Manrucrtayckoir obmactu, B 80 kM roro-ocrounee T. Akray.) IlogasTue

Ta6muna 3 — ConepikaHue MUKPOIJIEMEHTOB, MI/JI B IIOA3EMHBIX BOJAaX MECTOpOXIeH!s bypmara

No Hurepsan Munepa
CK'B OnpoOoBaHus, M JIA3anus, Li Rb Cs Sr J Br B [Mpumeuanue
’ oT 10 r/n
121 1840 1848 408 2,6 H/0 H/0 168 1,0 28,0 6,98




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

BEISBIICHO Teo(M3MUecKUMU uccienoBanusaMu 1962-1964 rr. u perammsuposano B 1968 r. Mecropox-
JIeHHE OTKPBITO B 1968 T. TOMCKOBOM CKBaKMHOM 95, yCTaHOBUBIIIEH MPOAYKTUBHOCTh CpeHE- U HIXKHE-
IOpCKUX OTNIOKeHUI. B 1972 r. BBIABIICHBI 3a/I€KH B TpHace. B TEKTOHNYECKOM OTHOIIEHUH MPEACTaBISAET
co00OH acCMMMETPUYHYIO OpaxMaHTUKIMHAIBHYIO CKJIAAKY CyOIIMPOTHON OPHEHTHPOBKH, OCIIOKHEHHYIO
nByMs ogHATHAME — FOxHO-)KeTpi0alickuM Ha 3amane 1 HopMaymbCKUM Ha BOCTOKE.

VYcTaHOBIeHa TPOMBINIIEHHAS HE(PTEra30HOCHOCTh CPETHEIOPCKUX, HIDKHEIOPCKUX M TPHUACOBBIX
OTJIOKEHUM. OTaXX MPOAYKTUBHOCTH, B KOTOPOM Bblensercs 15 ropusontoB, pocturaer 2000 wm.
[InacToBble BOABI XJIOPKAJIBLIMEBOrO THUIA, INIOTHOCThIO 1074-1110 KT/M-. OO0mas MUHEpamu3aus BOJI
OpCcKuX Topu3oHTOB 32-152 1/m, Tpmacosoro (TB) -102,2 r/n. B Bomax comepskarcs #ox, 6op, Opom.
Pexum 3anexeil ynpyroBoAOHANOPHBIN. MecTOpoXAeHHE HaxoAuTcs B paspaboTke [3]. PesymbTaTh
XMMHUKO-aHAJIUTUIECKUX UCCIIEIOBAHUI MPEACTaBICHBI B Ta0HUIE 4.

Tabnuua 4 — Coxepixanie MUKPOIIEMEHTOB (MI/J1) B OA3EMHBIX Bogax Mectopoxaenust KOxubiit XKetpioaii

N Hurepsan Munepa-
cxi OnpoOOBaHHs, M Iu3anus, Li Rb Cs Sr J Br B IIpumeuanue
oT 10 /1
1927 1933
117 1935 1942 100 9,2 H/0 H/0 515 2,4 69,2 23,4
1960 1972
1928 1930
208 1934,5 1943,5
1963 1965 32,2 2,6 H/0 H/0 83,4 1,0 47,2 17,7
1966 1976
19955 2000
Illeneoii
400 ¢bunsTp 2386,93 125 12,0 H/0 H/0 778 3,2 67,2 23,4
2187,55

[powmbitiennsie copepxkanus autust (12,0 mr/m) u ctponuus (778 mr/m) oOHapy»KeHbI B CKBa)KHHE
Ne 400, B ckBaskune Ne 117 KOHIUIMOHHOE COAEp KaHNE CTPOHIHUS COCTaBiIsIeT 515 Mr/i.

Mecmopoorcoenue Ozen - HePTIHOE MECTOPOKACHHE, PACIIONOKEHO Ha TeppuTopun KapakusHckoro
paitona Manrucrayckoit oomactu B 150 kM oro-Bocrounee r. Akray, B 12 kM k ceBepy ot r. XKana-O3eH
u B 100 - 110 xm ot Kacnmiickoro mMopsi. [IpoTsyKeHHOCTE MECTOPOKACHHUS COCTABIISICT NPUOIH3UTEIBHO
35 kM (c BOCcTOKa Ha 3amaj), IupuHa - 8 KM (¢ ceBepa Ha tor). [Inomans ['opHOro 0oTBOIA MECTOPOXKICHUS
Ozen cocraBiseT 31625 ra. MecTopoxaeHue pa3padareiBaeTcs ¢ 1965 1.

[Mocne BBeneHus B skcrutyatanuio HeQTsaHBIX MecTopoxaeHui [1® «O3enMyHnaiil a3», mon Bo3neii-
CTBHEM aHTPOINOreHHBIX (DaKTOPOB, €CTECTBEHHBIE TMAPOTrEOIOTHUECKHE YCIOBHs OBUTH HapyILIeHBI, B
paHee O€3BOIHBIX OTJIOKEHUIX OOHApY)KEHBbI IOA3EMHBbIE BOJbI. [lon3eMHbBIE BOABI BBISBICHBI IIPAKTHU-
YeCKH TOBCEMECTHO, 32 UCKIIIOUEHUEM KpaifHero 10ro-Boctoka. 11macToBsie BOJIBI XIOPKAIBIUEBOTO THUIIA,
XJTOPHIHOTO HATPHEBO-KATBIHEBOIO COCTABa, IIOTHOCTBIO 10 1,1 r/eM’ i ouieit Munepanusarueit 25,3-
165 r/n. IlpoMBIIUIEHHBIX KOHAMLHMOHHBIX COICP)KAaHHH B OHNPOOOBAHHBIX CKBAXKMHAX MHKPOKOMIIO-
HEHTOB He 00Hapy»xkeHo (Tabmutia 5).

Mecmopoorcoenue 3anaonviii Enemec pacnonoxxeHo B beiineyckom paitone MaHrucrayckoii oonactu
B 60-TH KM K FOr0-3amajy ot x/a. crannun OnopHsli, 3anagHo-KazaxcTaHckol )Kene3Ho! JOPOTH.

Tabnuua 5 — ComeprkaHne MUKPO3JIEMEHTOB, MI/JI B IOA3EMHBIX BOJAaX MECTOpokaAeHHUS O3eH

Hnrepsan MuHepa-
cllj;-; onpobosanus, M JIA3ALMs, Li Rb Cs Sr J Br B
’ oT 10 r/n
727 1263 1288 33,7 H/0O H/0O H/0O 85,7 0,60 70,86 2,68
435 1314 1340 25,3 1/o 1o 1o 53,5 0,35 45,54 2,68
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MecrtopoxaeHre BBEICHO B MPOMBIIUICHHYIO 3KCIUTyaTauuto 5 mas 1999 r. mocne cTpouTenbcTBa
He(TEPOBOIa OT MECTOPOKICHUS O CHCTEMBI MaruCTPaIbHBIX TpyOompoBoaoB. HedTh, moObIBacMast Ha
MECTOPOX/ICHNH, OTHOCHUTCS K KaTeTOpUH BBICOKOKadecTBeHHOW. CopeprkaHne MUKPOKOMIICOHEHTOB B
TUTACTOBBIX BOJAaX MeCTOpoxKAeHUs 3amanHblii Enemec mpuBeaeno B Tabmune 6. KonaunmoHnHoe conep-
KaHue cTpoHuus (481 Mr/m) oOHapyskeHo B ckBaxkuHe Ne 95.

Tabnuna 6 — ConepkaHue MUKPOIJIEMEHTOB, MI'/J1 B ITOJI3EMHBIX BOJAaX MeCTOpoxacHus 3ananHbiii Enemec

N Murepsan Munepa-
CK_B onpoboBaHus, M JIA3anus, Li Rb Cs Sr J Br B TIpumeuanue
’ oT 10 r/n

79 2648 2668

83 2276 2282 WuTtepBan onpoboBaHus
95 2684 2690 BO BCEX CKBaAXKMHAX

08 2632 2635 219 5,31 H/0 H/0 481 | 893 | 4,78 | 13,2 HIPHYPOUCH K IOPCKOMY
110 2689 2688 TOPU3OHTY

111 2679 2689

Mecmopoorcoenue Bocmounoe Cazmobe pacnoniokeHo B 30 KM FOTO-BOCTOYHEE MECTOPOXKIACHUS
Enemec. Hedrera3oHoCHOCTE MECTOPOKACHUS IPUYPOUYEHa K FOPCKUM U TPUACOBBIM OTIOKEHHUSIM. B cBs-
3M C THM, JJI UCIIOIB30BAHUS ONTUMAIBHOTO TEXHOJOTHYECKOTO PeXMMa Pa3padOTKH MECTOPOXKICHUE
Bocrounoe Casrobe pasmeneno Ha Tpu: Bocrounoe Caszrobe, Cemepo-Boctrounoe m FOro-Bocrounoe
Cazrobe.

Mectopoxnenuss CeBepo-Boctounoe u HOro-Bocrounoe Ca3ro0e BBEAECHBI B HPOMBIILICHHYIO
paszpabotky 17 mapra 2000 roma. Hedts, moObiBaeMass Ha MECTOPOKICHHUSAX, OTHOCHUTCS K KaTETOPHH
BBICOKOKAa4eCTBEHHBIX. MecTopoxkaenrne BocrouHoe Ca3zrobe BBelEHO B MPOMBIIIICHHYIO pa3paboTKy
04 aBrycta 2010 roma. CoctaB MUKPOKOMIIOHEHTOB B IUTACTOBBIX BOJAX MpEACTaBlicH B Tabnumax 7 u 8.
Konpnnmonnoe copeprkanue crponnus (485 mr/m) oOHapy»x)eHo B ckBaxuHe Ne 44,

Ta6muua 7 — Coneprkanue MUKpPOIEMEHTOB (MI/J1) B MOJA3eMHBIX Boax MectoposxkaeHus I0ro-Bocrounoe Casrobe

HurepBan Munepa-
CNK(’; OmpoOOBAHMS, M JIA3anus, Li Rb Cs Sr J Br B IIpumedanme
oT o VA
44 3340 3354 Wurepsan onpodoBaHus BO
45 3408 3425 225 594 | wo w/o | 485 | 7,88 | 5,44 | 11,8 | Bcex CKBaMHaxX NPUypOUYCH
46 3384 3394 K TPUacOBOMY TOPU3OHTY
Tabnuua 8 — ConepixaHue MUKPOIJIEMEHTOB (MI/J) B OA3EMHBIX BoJax MectopoxeHust Boctounstii Ca3zrobe
Hurepsan Munepa-
C]I:&B onpoboBaHus, M JIA3aLys, Li Rb Cs Sr J Br B [Ipumeuanue
’ or 10 r/n
1A 3068 3080 Wutepsan onpodoBaHus BO
2 3225 3245 211 5,00 | w/o w/o | 228 | 525 | 5,79 | 5,4 | Bcex cKBaxMHax NpUypOYCH
3 3173 3195 K I0PCKOMY TOPH30HTY

AHamn3 u 0000mUIeHHE NaHHBIX PEKUMHBIX HAOMIOACHWH 3a TUIAPOXUMHUYECKHMH ITOKa3aTeIsIMH
TUTACTOBBIX PACCOJIOB TOKAa3bIBA€T, YTO 3aKOHOMEPHOCTH PACHpPOCTPAaHEHHWS W YCJIOBHUSA HAKOTUICHUS
PEIKKX DJIEMEHTOB B MOJI36MHBIX BOAAaX Pa3HOOOPa3HBI U 3aBUCAT OT COCTaBa BOJ, (PU3UKO-XUMUYECKUX U
T€0JIOTHYECKUX 00CTAaHOBOK MX (DOpPMUPOBaHUSI.

[IpoBeneHHbIe MCCIEAOBAHUS MOKA3BIBAIOT, YTO B HEIPax PECITyOJMKH HMEIOTCS 3HAYHUTEIbHEIC
PECYpCHI TIACTOBBIX PACCOJIOB, KOTOPBIC MPEACTABIAIOT MPAKTHUYCCKUI HHTEPEC B KaueCTBE MPOMBIIII-
JIEHHBIX BOJ, HA OCHOBE KOTOPBIX MMEETCSI BO3MOKHOCTh OpPraHM3aIlMi HOBBIX WHHOBALMOHHBIX MPOU3-




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

BOJICTB. BBIMOTHEHHBIE HWCCIENOBAHUS MOATBEPAUIH, YTO JOCTATOYHYIO 3((EKTHBHOCTH OCBOCHHS
MECTOPOXK/ICHUI TPOMBINICHHBIX BOJ MOXET OOECIEYHUTh TOJBKO KOMIUICKCHAas WX TMepepadoTKa.
Haubonee peHTabenbHOW TpeAcTaBIsETCS BO3MOXHOCTH W3BJICUEHHs Homa, OpoMa, JUTHS M IPYyTUX
KOMIIOHCHTOB U COCJMHCHHUN W3 TOIMYTHBIX IUIACTOBBIX PACcCOJOB BOJ HE(PTSIHBIX U Ta30BBIX MECTO-
poxneHuid. [Tpu 5TOM uMeeTcsl B BUAY HAUUMe UHPPACTPYKTYPHI, pabouell CHUITbI B BO3MOXKHOCTh pellie-
HUSI 3KOJIOTHYECKUX MpobiieM. B mocnenHue roabl, mpoBeieH psj padoT Mo ajanTanud Hawbojee mpo-
TPECCUBHBIX TEXHOJIOTHH, MPUMEHIEMBIX IMPH Mepepad0TKe THIPOMUHEPATbHOTO CBIPhS, K TUIACTOBBIM
BOJIaM HE(TSIHBIX MECTOPOXKICHHH.

ITepepaboTka MOITyTHO TOOBIBAEMBIX IIIIACTOBBIX PAcCOJIOB, OCOOCHHO Ha MECTOPOXKICHUAX C HEPEH-
TabenpHON T00bIYel He(TH, JaCT BO3MOXHOCTh CHHU3UTh CTOMMOCTH JOOBIYM HE(TH 3a CUET JOIOJIHH-
TEJIBHOTO TIOJYUYCHHS TOBAPHOU MPOTYKIIUH, U, KaK CICICTBUE, COXPAaHUTh UMEIOIYIOCS HHQPACTPYKTYPY
He(TEIPOMBICIIOB U pabodne MecTa.
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MAHFBIIIAK TYBETTHIH I'A3 )KOHE MYHAM KEH OPBIH/IAPBIHBIH
KABATTBI-UIECIIE CYJIAPBIHJIA CUPEK MUKPOKYPAMJIACTAPJBIH TAPAJIYBI TYPAJIBI

«Y. M. AxmencaduH aTbIHIAFBI THAPOTEOJIOTHs JKoHE Teodkoaorust uHCTUTY T JKIIC, Anmatel, Kazakcran
«MamnrbicTaymyHaiirasy AK, Akray, Kasakcran

AHHoTanmsl. MaHFpIIUIaK TYOETiHIH ayMarblHOa MyHail MEH Ta3 KeH OpBIHIApBIHBIH KaOaTThl CyllapblHIa
CHUpPEK MeTaNTapIblH MOJIIEPiH 3epTTey HOTIKeNepi KenTipinreH. KadaTTel Ty3ObIKTapabIH THAPOXUMUSIIBIK KOp-
CEeTKIIITepiHe TOPTINTIK OAKbUIAY MAIIMETTEPIH JKANIBIIAY JKOHE TaJlay HOTIKECIH/E JKepacThl CylapblHIa, CYABIH
KYpaMblHa, OJapAblH (PU3MKAIBIK-XUMUSIIBIK XKOHE T'eOJIOTHSUIBIK KAJBINTACY JKarJaliblHa, CHPEK SJIeMEHTTEePIiH
JKUHAITY Karaiibl MEH TapallyblHa OailJIaHbICTHI 3aHABUIBIKTAp aHBIKTAJIFAH.

PecryOnukanbIH xep KOHHaybIHIA KabaTThl TY3ABIKTapIblH MaHBI3ABI KOpiapbl 0ap eKeHiH, eHepKoCINTiK
CyJap peTiHAe TOKIpUOEeNiK KbI3BIFYHIBUIBIK TYBIPAThIH, KaHa MHHOBAIMSIBIK OHAIPICTIH YHBIMIACTHIPBUTY MYM-
KiHAIrl 00Ty Heri3iHzie KYpPri3uireH 3epTTey jKYMBICTapbIHAH KOPE ajlaMbl3. 3epTTey )KYMbICTapbl OHEPKACIITIK Cy-
Jlap KCH OPHBIH JKETKUTIKTI THIMJ1 UTepyIe OJIap/Ibl KeIICH I KaliTa OHJICTeHIe FaHa KaMTaMachI3 eTe anajbl. [iecre
OHJIpUITeH KabaTThl TY3/BIKTapAbl KaiTa eHJey, acipece THIMCI3 eHIIpUIreH MyHail KeH OpBIHIApbIH, Tayap ©HIM
KOCBhIMIIIA ally eceOiHeH eHAipy Oarachl TOMEHAEY MYMKIHIITIH aiajpl, COHBIH calllapblHAaH 0ap *KYMbIC OpBIHIApHI
MEH MYHail KoCIIOpHBIHBIH HH(PAaKYPHUIBIMBIH CAKTAIl KaJlaJIbl.

Tyiiin ce3mep: ra3 xoHe MyHall KeH OpPBIHIApHL, Ka0ATTHI Cylap, CHPEK MHKpPOKYpamIacTtap, MaHFBIIIIAK
TyOeri.
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