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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/dm3
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/l.
Discharge of wells consist 0,1-0,2 I/s; 2) Buzachinsky-North-Ustyurt region of iodine-bromine waters
presented brines with mineralization 100-210 g/l, 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 oilfields 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 Il productive horizon, stratigraphically attributable to bathonian,
size structure 7 x 2,5 km. Water calcium chloride, with a density of 1007-1120 kg/m3and mineralization
21-154 g/l. 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/l), Ne309 (963 mg/l), Ne56 (623 mg/l), Ne55 (688 mg/l), Ne223
(702 mg/l), Ne263 (447 mg/l), Ned08 (776 mg/l), Ne450 (351mg/ I). Conditioning content of bromine
detected in the wells Ne55 (360,21 mg/l), Ne56 (329,32 mg/l), Ne223 (328,76 mg/l), Ne263 (241,87 mg/l),
Ne408 (417,41 mg/l) and in the separation station (221,07 mg/l).

Gas condensatefield 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-
° approbation, M fization, Li Rb Cs  Sr J Br B Note

from to g/l
119 1661 1663 21 16 nd nd 536 070 2036 968
50 2008 2013 119 88 n/d nd 87 60 6720 177
309 20635 2067 14 11,6 n/d nd 963 38 51,20 148
%
5%

2155 2168
2179 o1g7 129 96 nd nwd 68 47 36021 506

1655 1663
1683 1686
1691 1693 110 84 nd nd 623 42 32932 529
1698 1702
1616 1620
223 121 1630 116 88 nd nd 702 510 32876 552

263 2158 2165 % 70 nd nd 447 270 24187 483
408 2171 2179 151 124 nd nd 776 470 41741 506

2033 2038
450 2047 2049 686 58 nd nd 361 130 18035 495
2054 2058
624 Irri 1775 419 30 nd nd 154 160 10216 4,37
Station of Receipt of petroleumwater
separation &l 104 nd nd 298 270 22107 518 mixture fromall 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.

Oilfield Alatobe located in the Mangistau region, 33 km north-east ofthe 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

Ne Interval Minera-
well approbation, m lization, Li Rb  Gs Sr J Br B Note
from to gl
107 2415 2427 152 13,6 n/d n/d 873 32 72,4 14,8
2362 2374
8 2386 2394 Petroleum
2398 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 Nol at the output gas condensate.

Oilfield 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-1X 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 mkm2. Stratal water calcium chloride type of density 1112
kg/m3and mineralization 159,8-408 g/l. 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/l) in the groundwater field Burmasha

No | nter\_/al Minera-
well approbation, m lization, Li Rb Cs Sr J Br B Note
from to g/l
21 1840 1848 408 2,6 n/d n/d 168 10 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/l, Triassic (PT)
-102,2 g/l. 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/1) in the groundwater field Southern Zhetybai

Ne Interval approbation, m Minera-
1 lization Li Rb Cs Sr J Br B Note
weell fro to
g/l
1927 1933
117 1935 1942 100 92 nd n/d 515 24 692 234
1960 1972
1928 1930
208 19345 19435
1963 1965 32,2 2,6 nd n/d 834 10 472 177
1966 1976
19955 2000
Slotted filter
400 218755 2386,93 125 20 nd nd 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
Nel117 conditioning content strontium is 515 mg/l.

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-east.
Stratal waters calcium chloride type, chloride sodium-calcium composition, density up to 1,1 g/cm3and 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-

m’;‘e‘jl approbation, M Jization  Li  Rb  Gs Sr ] Br B
from to g/l

7074 1263 1288 R7 vd  nd 857 0,60 70,86 268

4557 1314 1300 253 vd  nd 535 035 45,54 268

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

Ne | nter\_/al Minera-

well approbation, m lization, Li  Rb Cs Sr J Br B Note

from to gl

79 648 2668
&3 2276 2282 Interval appro-
b 2684 2690 bation in all
% 2682 2685 219 531 n/d n/d 481 8,93 4.78 132 wells is timed to
110 2689 2688 Jurassic horizon
111 2679 2689
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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. Qil 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
No44.

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

No | nter\_/al Minera-
well  2pprobation, m jization,  Li Rb Cs Sr J Br B Note
from to gl
Interval approba-
a4 3340 334 tion in all wells is
45 3408 3425 225 594 n/d n/d 485 7,88 5,44 118 fined to Triassi
46 384 8% confined to Triassic
horizon
Table 8- Content of microelements (mg/l) in the groundwater Eastern Saztobe
N Interval Minera-
We(_il approbation, m  |ization, 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 228 525 579 54
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.
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TOO «HCTUTYT rMAPOreosiornn n reoakonornm um. Y. M. AxmegacadumHa», Anmartsl, KasaxcTaH,
AO «MaHructaymyHaiiras», Aktay, KasaxcraH

O PACTTIPOCTPAHEHUU PEAKNX MNKPOKOMITOHEHTOB
B NOMNYTHbLIX MNTACTOBbIX BOOAX HA MECTOPOXAEHUNAX
HE®PTWN N TASA TTOJIYOCTPOBA MAHTI bILLUTAK

AHHoTauua. lpuBefeHbl pe3ynbTaTbl UCCEL0BAHWIA COAEPXaHWA pPefKuX MeTansioB B NIACTOBbIX BOAAX
MECTOPOXAEHUIA HedTW M rasa Ha TeppuTopuM nonyocTpoBa MaHrbiwnak. B pesynbTaTe aHanusa u 0606LeHNs
[aHHBIX PEXMMHbIX HaBMIOAEHNIA 38 TMAPOXMMUYECKMMU NOKa3aTeNIAMU NNaCTOBbIX PacCco/0B YCTAHOB/EHbI 3aKO0-
HOMEPHOCTM 3aBUCUMOCTU PacrpoCTPaHEHWs 1 YC/IOBUIA HaKOMMEHWUs PefKuX 3M1EMEHTOB B MOA3EMHbIX BOfZax OT
COCTaBa BOf, (PU3MKO-XMMMUYECKUX U Fe0N0rMYeckX 06CTaHOBOK UX (HOPMMPOBaHMS.

MpoBeaeHHbIE MCCNefoBaHWS NOKa3biBalOT, YTO B HeApax Pecnyb/mMKM UMEKTCS 3HauMTeSbHble PecypCbl
M1aCcTOBbIX PacCcoNOB, KOTOPbIE NPEACTaBAAOT NPaKTUYHECKUI NHTEPEC B KAY4eCTBE NMPOMbILLNEHHbIX BOA, Ha OCHOBE
KOTOPbIX MMEETCH BO3MOXHOCTb OpraHM3aLymn HOBbIX MHHOBALMOHHBIX MPOU3BOACTB. ViccnefoBaHMa NOATBEPANN,
4TO AOCTATOYHYH 3((PEKTUBHOCTb OCBOEHMSI MECTOPOXAEHWUI MPOMBILLNEHHBIX BOL MOXET 06ecneunTb TONbKO
KoMM/ieKcHas nx nepepabotka. MepepaboTka NOMYTHO [06bIBAEMbIX MIACTOBLIX PAccoioB, OCOGEHHO Ha MECTO-
POXAEHUSX C HepeHTabebHO fo6bIYei He(hTK, AaCT BOSMOXKHOCTb CHU3WUTb CTOMMOCTb ee f06bl4m 3a cyeT fonos-
HUTENBHOMO NONYYeHWUs TOBAPHOM NMPOAYKLMN, W, KaK CNefCTBME, COXPaHUTb MMEIOLLYOCA UHPACTPYKTYpY HedTe-
MPOMbIC/IOB 1 pabouvie MecTa.

KntoueBble CNoBa: MECTOPOXAEHUA HE(TU 1 rasa, NNacToBble BOAbl, PeAKME MUKPOKOMMNOHEHTbI, NOTYOCTPOB
MaHrbILwnak.

BeegeHune. B nocnegHee Bpems Bce 60/1ee akTyanbHOM CTAaHOBUTCA Npo6ema 3awmnTbl OKpYXKatoLL el
cpefbl OT BpPefHOro BO3AEWCTBUA XUAKUX OTXOAOB pa3paboTKM MECTOPOXAEHMI HeTW W rasa. XoTd
[lOBO/IbHO 4acTO fJaHHble XWAKWe OTXOAbl OTHOCATCA K MPOMbIWAEHHbIM BOAAM. [MpPOMbIWNEHHBIMY
BOJAaMM Ha3blBAlOTCA MPMPOAHbIE BOAbl C KOHLUEHTpauued OTAeNbHbIX KOMMOHEHTOB, o6ecneynBaroL el
9KOHOMMWYECKN BbITOAHYIO L06blYY M nepepaboTKy. KOHAMUMOHHBIMW CUMTAKOTCA BOAbl, COAepXaHue
3/1EMEHTOB B KOTOPbIX MpeBbiwaeT (B Mr/gm3): 6poma - 200, iioga - 10, 6opa - 100, antua - 10, pybugus -
3, uesma - 0,5, kanua - 1000, cTpoHuma - 300 [1]. MpombIWAEHHble BOAbl Ha3bIBAKT «KWUAKON PyAO».
3T0 HOBbIA BUA HETPALWULMOHHOIO U KOMMAEKCHOrO MWHEPA/IbHOTO Cbipbsi, MPOMbILINEHHOE 3HAYeHue
KOTOPOro B MOSHON Mepe NoKa TPyAHO oueHUTb. OCOBEHHO BENMKO 3HayeHue "XuUAKnx pya" gna nony-
YeHUs pefKUX MeTannos (MNTUA, pyomnansa, CTpoOHLUMA, Le3ns n ap.).

MonyTHblE NNacToBbIE BOAbI, BCKPbIBAKOLLMECA NPW 0TPabOTKe MECTOPOXAEHMWI HEDTN U rasa, TaKkxe
ABNAOTCA TWAPOMWHEPANbHBIM CbIpbeM ANS MNOMYYEHUSA MPOMbILWNEHHON npoaykunn. OfHako, Kak
npaBuao, 3TO Cbipbe He WCMOb3yeTcs, Tak Kak nubo m3nuBaeTca unm cbpacbiBaeTcs Ha MOBEPXHOCTb,
nnbo 3akaumBaeTcsd 06paTHO B MOA3EMHbIE TOPU30HTbLI, YTO TPEOYeT LONONHUTENbHbIX 3aTPaT, a rNaBHoe
HAHOCWT 3HaYNTeNbHbIN YyULep6 OKpYXatoLLen cpege.

TeppuTopusa nonyoctpoBa MaHrbiWwAak OTHOCMTCA K MaHrmucray-Y CTIOPTCKOM MPOBUHLUU MOMU-
KOMMOHEHTHbIX BOA, B KOTOPOW KnaccuuumpoBaHo age o6nactu: 1) KO>kHO-MaHrucrtay-YcTropTCcKas
061aCcTb MOMUKOMMOHEHTHBIX BOJ, MPUYPOYEHHBIX K MefIOBbIM U IOPCKUM OT/IOXEHUAM Ha riybuHax ot
960 go 2800 m ¢ MuHepanusayuein 120-200 r/n. Le6butbl ckBaxunH coctasnstoT 0,1-0,2 n/c; 2) BysaunH-
cko-CeBepo-YcTiopTcKas 06nacTb 1i040-6pOMHbIX BOA NpefCcTaBneHa pacconamu ¢ MuHepanusaymein 100-
210 r/n, NpUYpPOYEHHbIMU K HOPCKUM U MeNIoBbIM OT/I0XEHUAM, BCKPbITbIM Ha rnybuHax 1000-2700 wm.
[ebutbl cKBaXKUH He npesbiwatoT 0,05-0,3 n/c [2].

HasemHble pervoHanbHble nosesble MapLWpPyTHble uccnegosaHna 2016 roga NpoBOANANCH MOJEBLIM
otpsfom TOO «WMHCTUTYT TMAPOreosorMm u reoakonoruv um. Y.M. AxmefcaduHa» Ha Tepputopuu
FO>xHOro MaHrbiwnaka no naowagsM u CTpYKTypam MeCTOPOXAEHWA HedTW v rasa, npuHagnexawum
AO «MaHructaymyHairas» n AO «O3eHMyHairas». Bcero 6bin10 uccnefosaHo 10 MeCTOpPOXAEHWI
HedTn 1 rasa.
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Fa3oHe( TSHOE MECTOPO>KAeHUe Acap pacnonoXkeHo B MaHrucrtayckoli o6nactu, B8 100 KM K toro-
BOCTOKY OT I. AKTay 1 B 25 KM K CeBepo-3anafy OT nocenka XeTbibaii. CTpyKTypa BbIIBieHa CEACMO-
pasBefo4YHbIMM pab6oTamm B 1965 r. MNMouckoBoe 6ypeHue Hayato B 1968 r., MECTOPOXAEHNE OTKPbLITO B
1969 r. [3].

CTpyKTypa npeacTasnseT cob6oii aCUMMETPUYHYIO GpaxMaHTUKIUHANBHYIO CKNafKy 3anaj-ceBepo-
3anafiHoro MpocTUPaHus, OC/MOXHEHHYIO TEKTOHWYECKUM HapyuweHueM. Mo kposne |l NpogyKTUBHOIO
ropmM3oHTa, cTpaTurpauyeckym OTHOCUMOMY K 6aTCKOMY Apycy, pasMmepbl CTPYKTYpbl 7X2,5 KM. Bogpbl
XfiopKanbuuesble, ¢ MAOTHOCTbIO 1007-1120 kr/mM3u MmuHepanusaumein 21-154 r/n. Pexum 3anexu ynpy-
roBOAOHAMOPHbLIA. MeCcTopoXaeHne HaxoauTcs B paspaboTke.

Bl onpo6oBaHbl 10 CKBaXWH W CTaHUMA cenapaunn, B ckBaxkuHax Ne 61 u 281 Ha BbiXofe raso-
KOHJeHcaT. Pe3ynbTaTbl XMMUKO-aHAIMTUUYECKMX NCCNeA0BaHNI NoKasaHbl B Tabnuue 1. KOHAMLMOHHbIE
cofepxaHus nuTna o6HapyxXeHbl B ckB. Ne 309 (11,6 mr/n), ckB Ne 408 (12,4 mr/n) n Ha cTaHUUW cenapa-
uum (10,4 mr/n). 3HaUMTENbHbIE COAEPXaHUSA CTPOHUMA 06HapY>KeHbl B ckB. No 50 (827 mr/n), cke. No 309
(963 mr/n), ckB. Ne56 (623 mr/n), ckB. Ne55 (688 mr/n), ckB. Ne 223 (702 mr/n), ckB. No 263 (447mr/n),
ckB. No408 (776), ckB. Ne450 (351mr/n). KoHAMLMOHHbIE coflep>aHuUa 6pomMa oBHapy>KeHbl B CKB. No55
(360,21 mr/n), ckB. Ne56 (329,32 mr/n), ckB.Ne223 (328,76 mr/n), ckB. Ne263 (241,87 mr/n), cke. Ne408
(417,41 wmr/n) n Ha cTaHuumM cenapauun (221,07 mr/n).

Tabmmua 1- CogepykaHme MUKPO3/IEMEHTOB, MI// B MOL3EMHbIX BOAAX MECTOPOXKAEHMA Acap

VHTepsan MwHepa-
OMpo0OBaHNA, M miza, Li Rb Cs  Sr J Br B

9]

CKB. MprmMevaHye
or 0 r/n P
119 1661 1663 2 16 Ho Ho 536 070 2036 968
50 2008 2013 119 88 Ho HO 827 60 6720 177
309 20635 2067 14 116 Ho Ho 93 38 5120 148
2155 2168
5 2179 2187 129 96 HoO HoO 68 47 36021 506
1655 1663
1683 1686
56 1601 1693 110 84 HoO HoO 623 42 32932 529
1698 1702
1616 1620
223 1621 1630 116 88 HoO HoO 702 510 32876 552
263 2158 2165 % 70 Ho Ho 447 270 24187 483
408 2171 2179 151 124 wWo wo 76 470 41741 506
2033 2038
450 2047 2049 68,6 58 Ho Ho 3Bl 130 18035 495
2054 2058
624 1 1775 419 30 Ho Ho 154 160 10216 4,37
CraHuma MocTyneHre BoROHETAHOM
cerapaLim &l 104 wo Wo 293 270 22107 518 CMECU CO BCEX MECTOPOXKAEHWIA

[a30KOHAEHCATHOEe MecTOpO>KAeHMe BekTypnbl HaxoguTca B KapakMsHCKOM palioHe MaHruc-
Tayckoin o6nactm B 20 kM 0T mocenka MyHanwbl, B 75 KM OT I. XXaHao3eH U B 80 KM K BOCTOKY OT
r. Aktay. CTpyKTypa BbIIB/IeHa NpU NPOBELEHUN PernoHanbHbIX reonoro-reounsnyeckux pabor B 1967-
1968 rr. Fny6okoe nouckoBoe 6ypeHue Hayato B 1973 . B 3TOM XXe rofy CKBaXXWHOIW 3 yCTaHOBEHbI
3aNeXn B OTNOXEHUAX cpefHei topbl, a B 1975 r. OTKpbITa 3aneXb B HWKHEN tope. B CTpyKTypHOM
OTHOLWEHUN - 3TO BpaxMaHTUKAWHaNbL Cy6LIMPOTHOrO nMpocTupaHusa. Mo KpoBne OTNOXeHW 6aTcKoro
Apyca pasmepbl CTPYKTypbl 2x1 KM, amnautyga 15 m. C rny6uMHOA KOHTPACTHOCTb CTPYKTYpbl YBenu-
YMBAETCHA, OTMEYAETCA CMelleHWe CBOAA B BOCTOYHOM HanpasneHUW. Konnektopbl MPOAYKTUBHbIX
rOp130HTOB MOPOBbIE, IMTONOTMYECKWN NPeACTaB/eHbl NecHaHMKammn 1 anesposinTamu.

B reofiornyeckom paspese MecTOpPOXAeHUA BekTyp/ibl BblAenseTcad TPU TUMAPOXUMUYECKNE 30HbI:
BEPXHIOK, CPeAHIO W HWXHIOW. BepxHAs 30HaA BKIO4YaeT B ce6 BOAOHACHILWIEHHbIE OTNOXEHUs OT
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anbbceHomaHa f0 Heokoma. CpefHsAs 30Ha BK/OYAET B Ce6S HOPCKME OTNOXKEHUS. HUXHAA 30Ha BK/KO-
YaeT B cebs TPMacoBble OTNOXEHUS.

Pexxum 3anexeii BOAOHAMOPHbIA. MecTopoXKaeHne HaxoauTtcst B pa3paboTke [3]. Bbinn onpo6oBaHsl
[Be CKBaXUHbI - No 82 1 107. Pe3ynbTaTbl XMMUKO-aHA/IMTUHECKMX UCCNEL0BaHNI NpUBeAeHbI B Tabnnue 2.
B ckBaxnHe Ne 107 KOHAWLMOHHbIE COAEPXKaHWA NUTUA cOocTaBnaoT 13,6 mr/n, cTpoHums - 873 mr/n. B
npo6e n3 ckBaXunHbl No 82 oKasanacb TO/IbKO HEPTb, BOAbI U3 HEPTAHOrO (hOUAA BbIAENUTL He Y4anoch.

Tabmmua 2 - CofepykaHme MUKPOS/IEMEHTOB, MI/N B NMOA3EMHbIX BOLAX MECTOPOXKAEHMS BeKTypribl

No I/IHTepBarl MMHepa .
@ OMpoGoBaHAA, M r3arys, Li Rb Cs Sr J Br B MpymeyaHme
' or o rin
107 2415 24271 152 136 H/o H/0 873 32 724 148
2362 2374
&2 2386 2394 Hedpb
2398 2414

HedhTsHOe MecToOpo>KjeHne AnaTtiobe HaxoguTca B MaHrucrayckoin o6nactum, B 33 KM CeBepo-
BOCTOYHee I. AkTay. CTpyKTypa BbisiB/ieHa ceiicmopassegkoin MOI'T B 1977 r., geTanusnpoBaHa B 1980-
1982 rr. MownckoBoe 6ypeHue HavaTo B 1987 T., KOTOPbLIA ABWMACA FOAOM OTKPbITUS MECTOPOXAEHMS.
MepBOOTKpbIBaTENbHMLA - CKBaXXMHA 1 Ha rnybuHe 3875 M BbisiBNeHA M1acToBasA, TEKTOHUYECKN 3Kpa-
HUPOBaHHasA He(pTAHAsA 3aneXb B KapbOHATHbIX OT/NOXEHWAX CPefHero Tpuaca, nNpefcTaBieHHbIX 40M0-
MUTU3NPOBaHHLIMU U3BECTHAKaMU. BbicoTa 3anexu 60 m. MecTtopoxieHve HaxoauTcs B paspaboTke [3].
Mpn onpo6oBaHmm ckBaxKMHbI Ne 33 0To6paTh NPO6LI BOALI HE YAANIOCh - Ha BbIXOAE TO/bKO ras.

Hed TerasokoHieHcaTHOe MecTopo>KjeHue MNpugopoXkHoe Haxoautcs B KapakMAHCKOM paiioHe
MaHrucTayckoii o6nactu, B 70 KM K BOCTOKY OT I. AkTay, B 10 KM 0T noc. MyHaiwbl OTKpbiTO B 1991 T.
MepBoOTKpbIBaTENbHMLA - CKBaXMHA 1 [logHATME NOAFOTOB/EHO CelicMOpa3BefOYHbIMK paboTamu U
feTann3nmpoBaHo B 1989 r.B TeKTOHMYECKOM OTHOLIEHUU CTPYKTypa npuypoueHa K XXeTbl6ain-O3eHbCKO
cTyneHn HOXHO-MaHrblilwnakckoro nporuba. MnactoBble BOAbl - Kpemnkue paccoibl XA0pKaibLMeBOro
TMna. MecTopoxpaeHue HaxoauTcs B pas3paboTke [3]. Onpo6oBaHWe CKBaXXWH MPOBECTW He y[anocb - B
ckBaXKuHe Ne 9 HeT ¢ntomnaa, B CKBaXXMHE No 1 Ha BbIXofe ra30KOHeHcaT.

HedTsHoe MecTopoXKfieHue Bypmalwia pacnofioxXeHo Ha Tepputopum KapakusHCKOro panoHa
MaHructayckoin o6nactu, B 60 kKM KM 0T nocenka XeTbibaii, B 85 KM 0T ropoga XaHaoseH, B 150 km oT
ropoga Akrtay. B 1954-1968 rr. Ha nnowagu MpoBOAWINCL PErvoHasibHble TFe0noro-reousnyeckme
paboTbl M NOATFOTOBKA K NOMCKOBOMY 6ypeHuto. Mouckosoe bypeHue Havato B 1974 r. n B 1975 r. OTKpbI-
Ta 3a7eXb HeTU B OTNIOXKEHUSIX CpeaHeit opbl. [epBOOTKpbIBaTeNbHMLA - CKBaXKMHA 3. 10 KpoBne HO-1X
NPOAYKTUBHOrO ropu3oHTa (6aiocckunin apyc) pasmep CTPYKTypbl No mn3ormnce -1670 M coctaBnset 4X2 K.
CTpyKTypa, umerowaa amnantygy 70 M, npeacTtaBnseT cobol yacTb aHTUKAUHANW CYBLWIMPOTHOrO npoc-
TUpaHWs, OrpaHMYEeHHON TEKTOHUYECKUM HapyLleHneM. HethTaHaa 3anexb No TNy NaactoBas, TEKTOHU-
YeCKM U NUTONOTMYEeCKN 3KpaHWpOoBaHHas, BbicoTa ee 65 M. KONnekTop nopoBbliA, MTONOTMYECKN Npea-
CTaB/feH MNecyYaHWKaMuW W aneBpoiMTaMM C OTKPbLITOM MNOPUCTOCTbIO A0 19% M MPOHWULAEMOCTbHO
0,010 mkm2. MnacToBble BOALI X/I0pKaNbLMEBOro Tna NAoTHOCTbO 1112 Kr/m3un muHepanusauunein 159,8-
408 r/n. MecTopoxeHne HaxoguTca B pa3paboTke [3]. JaHHble XMMUKO-aHaIMTUYECKMNX UCCNef0BaHUM
npueegeHbl B Tabnvue 3. MPOMbILLIEHHBIX COLEPXaHWUA MUKPOKOMMNOHEHTOB He 06HapyXeHo.

a30-KOHAEeHCATHO-HEe( TSAHOE MeCcTOopoXKaeHne KO>KHbIN XXeThblibah pacnosioxeHo B MaHrucray-
CKoll obnactu, B 45 KM K 1Ty OT MecTopoxpaeHus XXeTbibai (rasoKOHAEHCATHOE MECTOPOXAeHMne
XeTbibaii pacnofioxxeHo B MaHructayckon o6nactu, B 80 KM HOro-BocTouHee I. AkTay.) MNogHsTme

Tabmmua 3 - CoaepkaHre MUKPO3/IEMEHTOB, MI// B MOA3EMHbIX BOLAX MECTOPOXKAEHWA bypmalua

. ViHTepsan MuHepa
o OMpoGOBAHUA, M myparyss,  Li Rb Cs Sr J Br B MpvevaHve
' or [0 r/n

”m 1840 1848 408 2,6 H/o H/o 168 10 28,0 6,98
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BbISIB/IEHO reou3nMyeckumm uccnegosaHnammu 1962-1964 rr. u fetannsnposaHo B 1968 r. MecTopox-
feHue OTKpbITO B 1968 r. MOMCKOBOMN CKBaXWHOM 95, yCcTaHOBMBLUEN NMPOLYKTUBHOCTb CPEAHE- U HUXKHE-
FOPCKUX OTNOXKeHMA. B 1972 1. BbIABNEHbI 3a/1eXKW B Tpuace. B TEKTOHNYECKOM OTHOLIEHUMN MpeacTaBnseT
co60i aCMMMETPUYHYIO 6paxMaHTUKAUHANBHYO CKNagKy Cy6LUMpPOTHON OPUEHTUPOBKM, OCMOXHEHHYHO
LBYMSA NOoAHATMAMYK - KOXKHO-XKeTbibalicKMMm Ha 3anage v HopmaynbCKMM Ha BOCTOKe.

YcTaHOB/ieHa MPOMbILL/IEHHAaA He(TerasoHOCHOCTb CPeAHeHPCKUX, HWKHEIOPCKUX W TPUACOBbIX
OT/IOXXEHWIA. DTa MNPOAYKTUBHOCTW, B KOTOPOM Bbigensietca 15 ropus3oHToB, gocTturaet 2000 wm.
MnacToBble BOAbl XN0pPKanbLMeBOro Tuna, NAOTHOCTbIO 1074-1110 kr/m3. O6was MuHepanmsauua BOj
IOpCKMX ropusoHToB 32-152 r/n, Tpuacosoro (TB) -102,2 r/n. B Bogax cogepxartca iiog, 6op, 6pom.
Pexxnum 3anexei ynpyroBojoHanopHbli. MecTopoxaeHne HaxoguTtcs B paspaboTke [3]. PesynbTaTbl
XUMUKO-aHaMNTUYECKNX UCCIef0BaHUI NpeacTaseHbl B Tabnmue 4.

Tabmmua 4 - CofiepxaHne MKPO3/IEMEHTOB (Mr//) B MOA3EMHbIX BOAAX MECTOPOXAEHS KOXHbII XKeTbibait

No I/IHTepBarl MMHepa.

e OMpOGOBAHNS, M msaups,  Li Rb  GCs Sr J Br B [pumevaHue
or Ji'e) r/n
1927 1933

117 1935 1942 100 9.2 H/0 H/0 515 24 69,2 234
1960 1972
1928 1930

208 19345 19435
1963 1965 322 2,6 H/0 H/0 834 10 47,2 17,7
1966 1976
19955 2000
LLieneBoit

400 bTp 2386,93 125 12,0 H/0 H/O 778 32 67,2 234
2187,55

MpombiwneHHbie cogepxxaHus nutua (12,0 mr/n) n ctpoHuus (778 mr/n) o6HapyXeHbl B CKBaXXMHE
Ne 400, B ckBaxkmHe No 117 KOHAMUMOHHOE coflepXaHue CTpOHUUSA cocTasnseT 515 mr/n.

MecTopo>kaeHne O3eH - HepTAHOE MECTOPOXAEHME, PACMOOXKEHO Ha TeppuTopmun KapaknmsHCKOro
paiioHa MaHrucTtayckoi obnactu B 150 KM tOro-BocTouHee r. Aktay, B 12 KM K ceBepy OT I. XKaHa-O3eH
n B 100 - 110 km oT Kacnuiickoro mops. MpoTAXXeHHOCTb MeCTOPOXAEHNS COCTaBnseT NpUbAN3NTENbHO
35 KM (C BOCTOKa Ha 3anaf), WwupuHa - 8 KM (c ceBepa Ha tor). MNnowanb MOpHOro oTBo4a MECTOPOXAEHMUSA
O3eH cocTaBnset 31625 ra. MectopoxaeHue paspabartoiBaetcs ¢ 1965 r.

Mocne BBeAeHUS B aKCNyaTauuio HepTAHbIX MecTopoxaeHuin M «O3eHMyHalil as», nog Bo3geit-
CTBMEM aHTPOMOTeHHbIX (PAKTOPOB, €CTeCTBEHHble TMAPOreo/OrMYeckne ycioBus OblM HapyLUeHbl, B
paHee 6e3BOAHbLIX OT/IOXEHMAX OOHAPYXXeHbl MoA3eMHble BOAbl. [M0A3eMHble BOAbI BbIABMEHbI MPaKTU-
YeCKM NOBCEMECTHO, 3a UCK/IOYEHNEM KpaiiHero toro-socToka. [nacToBble BOAbl X/10PKanbLMeBoro Tuna,
XNOPUAHOr0 HaTPUEBO-KanbLMEBOrO COCTaBa, NIOTHOCTLIO A0 1,1 r/cm3m obuieli muHepanusauynen 25,3-
165 r/n. TPOMBIWNEHHbIX KOHAWLMWOHHbLIX COAEpXaHWi B OMpPoB0OBaHHbIX CKBaXWHaX MWKPOKOMMO-
HEHTOB He 06Hapy»eHo (Tabnuua 5).

MecTopo>kaeHue 3anagHblii Enemec pacnonioxeHo B beiiHeyckoMm pailoHe MaHructayckoil o6iactu
B 60-TV KM K KOro-3anagy ot /4. ctaHumm OnopHbliA, 3anagHo-KasaxcTaHCKO Xene3Hol goporu.

Tabnumua 5- CogepaHue MUKPO3/IEMEHTOB, Mr// B NOA3EMHbIX BOAAX MECTOPOXAEHWA O3eH

No VHTepsan MuHepa-

o OrpoGoBaHMs, M NmzaLys, Li Rb Cs Sr J Br B
o e 1 37 HO HO HO 857 0,60 7086 268
45;5 1314 1340 253 HIo HIo HoO 535 035 4550 268
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MecTopoxaeHne BBeAeHO B MPOMbIWAEHHYO 3KcnayaTauuto 5 maa 1999 r. nocne cTpouTenbcTBa
He()TenpoBoga OT MECTOPOXAEHMA [0 CUCTEMbI MarucTpanbHbIX TpybonposofoB. Heth b, fobbIBaemMas Ha
MEeCTOPOXAEHUWU, OTHOCUTCA K KaTeropum BblCOKOKA4YeCTBEHHON. Cofep)xaHne MUKPOKOMMEOHEHTOB B
NNacToBbIX BOAAax MecTopoXaeHus 3anagHblli Enemec npusegeHo B Tabnuue 6. KoHAMLMOHHOE cogep-
XaHue cTpoHuma (481 mr/n) o6HapyXeHOo B ckBaKmHe No 95.

Tabmmua 6 - CoaepKaHme MUKPO3/IEMEHTOB, MI// B MOA3EMHbIX BOfAX MECTOPOXKAEHWSA 3anaaHbiii Enemec

No VHTepsas MwHepa-
o® OMpoGoBaHUA, M s, Li Rb GCs Sr J Br B MpumeyaHne
' or 0 rin
79 2648 2668
8 2216 2282 WHTepsan onpo6oBaHms
% 2684 2690 BO BCEX CKBEDKVHAX
®B 2682 2655 219 531 Ho Ho 481 893 478 132 MPIYPOUEH K KOPCKOMY
110 2689 2688 FOpU30HTY

m 2679 2689

MecTopoXfieHne BocTouHoe Ca3To6e pacrnonoxeHo B 30 KM Oro-socToYHee MeECTOPOXAEeHUA
Enemec. HepTerasoHoCHOCTb MECTOPOXAEHMA NPUYPOYEHA K IOPCKUM U TPUACOBbLIM OT/I0XEHMAM. B cBA-
31 C 3TUM, AN UCMNOJIb30BAHUA ONTUMANIbHOIO TEXHOJ/IOMMYECKOr0 pexxnuma paspaboTku MecTopoXieHue
BocTtouHoe Castobe pasgeneHo Ha Tpu: BoctouHoe Ca3tobe, Ceepo-BocTtouyHoe u HOro-BocTtouHoe
Cazstobe.

MecTtopoxaeHus Cesepo-BocTtouHoe u HOro-BocTouHoe Ca3tobe BBeAeHbl B MPOMbILWIEHHYHO
pa3paboTky 17 mapta 2000 roga. HedTb, gobbiBaemasi Ha MECTOPOXAEHMAX, OTHOCUTCA K KaTeropuu
BbICOKOKaYeCTBeHHbIX. MecTopoxgeHne BocTouHoe Ca3To6e BBefeHO B MPOMbILIIEHHYIO pa3paboTky
04 asrycTta 2010 roga. CoctaB MUKPOKOMIMOHEHTOB B M/1aCTOBbIX BOAaxX MpeAcTaBfieH B Tabnuuax 7 u 8.
KoHAMUNOHHOE cofepaHue CTpoHUMA (485 Mr/n) obHapy>XeHOo B CKBaXUHe Ne 44,

Tabnuua 7 - CofepxaHve MUKPO3NeMeHToB (Mr//T) B NMoA3eMHbIX Bofax MecTopoxaeHust FOro-BoctouHoe Castobe

Ne I/IHTepBaJ'I MMHepa_
_ ) nmzaLms, i r r VMeYaHve
e onpo6osaHus, M L Li Rb Cs S J B B Mpi
oT Jile) r/n
4 3340 34 WHTepBan onpo6osaHms BO
45 3408 345 225 594 Ho nHo 485 783 544 118 BCeX CKBXMHAX MpUypoYeH
46 3384 334 K TP1acoBOMY rOpU30HTY
Tabnmua 8- CopepxaHyvie MKPO3NIEMEHTOB (Mr/f1) B MOA3EMHbIX BOAAX MECTOPOXAeHNs BocTouHbI Castobe
No VlHTepBaJ'I MMHepa.
- ' mzaLms, i r r VMeYaHvie
oo 0npo6oBaHKs, M L Li Rb Cs S J B B Mp
1A 3068 3080 WHTepBan onpo6osaHms BO
2 3225 3245 211 500 Ho Ho 228 525 579 54  BCex CKBOK/HAX NpUypoYeH
3 3173 319 K FOPCKOMY FOPU30HTY

AHanus n 0606WeHMe [aHHbIX PEXWUMHbIX HabMAEHUI 3a TMAPOXMMUYECKMMM MNOKasaTensiMmm
NNacToBbIX PaccoNoB MOKa3biBaeT, UYTO 3aKOHOMEPHOCTW pPacnpoCTpPaHeHWs M YCNOBUS HaAKOMMEHWs
PefKUX 3NEMEHTOB B NOA3eMHbIX BOAAaX pa3HO06pa3Hbl U 3aBUCAT OT cOcTaBa BOf, (PU3MKO-XUMUYECKUX W
reonorMyecKnx 06CTaHOBOK MX (hOPMUPOBaHUS.

MpoBeAeHHbIE MCCNef0BaHUS MOKa3blBatlOT, YTO B Heapax pecny6/nkn MMerTcs 3HauuTeNbHble
pecypcbl MNacToBbIX PaccofioB, KOTOpble MPeACTaBAST MPaKTUYECKUI i MHTEpeC B KayecTBe MPOMbILL-
NEHHbIX BOA, Ha OCHOBE KOTOPbIX MMEETCA BO3MOXHOCTb OpraHu3auuy HOBbIX MHHOBALMOHHbLIX MPOU3-

93



M3BecTua HaunoHanbHoW akagemun Hayk Pecnybamku KasaxcTaH

BOACTB. BbIMONMHEHHble WCCNefOBaHUA MNOATBEPAUSIM, YTO [AOCTaTOYHYH 3((EKTUBHOCTb OCBOEHMUS
MeCTOPOXAEHUA MPOMBILIAEHHbIX BOA4 MOXeT o6ecrneuynTb TOAbKO KOMMJeKCHas uX nepepaboTka.
Hanb6onee peHTabenbHOW NpeAcTaBnsieTcs BO3MOXHOCTb W3BAeYeHUs ioga, Bpoma, AMTUS U Apyrux
KOMMOHEHTOB U COEAMHEHW/ W3 MOMYTHLIX MAcTOBbIX PAccoNoB BOS HE(TSHbIX M Fa3oBbIX MeCTO-
poxaeHunii. Mpu 3TOM MMeETCs B BUAY Hannumne MHPPacTPYKTypbl, paboyeid cuabl 1 BO3MOXHOCTb peLle-
HWA 3Konormyeckmx npobnem. B nocnegHue rogbl, NpoBeAeH psa paboT no ajgantauuu Haubonee mpo-
rPECCMBHbIX TEXHONOTWA, MPUMEHSEMbIX MpU nepepaboTke TMAPOMUHEPanbHOr0 Chipbs, K NAacTOBbIM
BOAAM He()TAHbIX MECTOPOXAEHWIA.

MepepaboTKa NOMNYTHO f06bIBAEMbIX MAACTOBLIX PACCON0B, OCOGEHHO HA MECTOPOXAEHMUAX C HEPEH-
TabenbHON [06bIYel He(TU, JACT BO3MOXHOCTb CHMU3UTb CTOMMOCTb A06bIYM HeTW 3a CYeT LONONHU-
TeNIbHOrO MOYYEHNS TOBAPHOIM MPOAYKLMK, U, KaK CNeACcTBUe, COXPaHUTbL UMEIOLLYIOCH MHADPACTPYKTYpPY
HedTenpombICNOB U paboyne mecTa.
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C. M. KaH, E. XX. MypTa3uH, A. M. EaluixaHos

MALbIWAAK; TYBEMLWL, FA3 XX3HE M¥HAIN KEH OPbIHAAPbBIHbLL
LABATTbI-LLECIME CYJIAPbIHOA CUPEK MUKPOMNPAMAACTAPAbLIL TAPANTY bl TYPABI

«¥. M. AxmefcamH aTbIHAArbI TMAPOre0N0rns XaHe reoakonormsa MHCTUTYTh» XKLLUC, Anmarsl, KasakcTaH
«MaurbicTaym"Haiiras» AK, AkTtay, KasaxcrtaH

AHHOTauua. MaHrbiwnak Ty6enHL, aymarbiHAa MAHail MeH ra3 KeH OpblHAapbiHbLL, KabaTTbl CynapbiHAa
CVYpeK MeTangapfAblH MefwepLl 3epTTey HaTvKenepi kennpwreH. KabatTol TpAbIKTapAblH TMAPOXUMUANBIK Kep-
CeTLLWTepLUe TIPTLUNK Hakblnay MaNIMETTEPIH Xannblaay >aHe Tasigay HITWKeCHAE XepacTbl CynapblHAa, CyablH
K\pamblHa, OnapablH (U3NKAIbIK-XUMUANBIK X3HE TeoNorvsafblK KanbinTacy XarjaibiHa, CUPEK 3/MeMeHTTepaL
XXMHaNy Xaraaibl MeH TapanyblHa 6aiinaHbICTbl 3aHAbUIbIKTAP aHbIKTaNraH.

Pecny6nvkaHblH Xep KoliHayblHAa KabaTTbl TPAbIKTapAblH MaHbI3fbl KOpnapbl 6ap eKeHLl, eHepKacinTikK
cynap penHie THKipMbenik Kbi3biryLbifblK TYAbIPATbIH, Xala UHHOBAUMA/BIK eHAIPICTIH MibiMAAcTbIpbITy MyM-
KiHAiri 6ony Henswige XYPrisinreH 3epTTey X MbICTapblHaH Kepe afiambl3. 3epTTey X MbICTapbl eHepKaCinTiK cy-
Nap KeH OPHbIH XETKINIKTI TMiMAI urepyfe onapibl KeLWeH/i KaiTa eHAereHae raHa kaMTamachI3 eTe aiagpl. lnecne
eHAipinreH KabaTTbl TPAbIKTapAbl KaiiTa eHAey, 3cipece TMIMCI3 eHAipinreH M"Hall KeH OpbIHAAPbIH, Tayap eHiMm
KOCbIMLUA aly ecebiHeH eHgipy 6aracbl TemeHAey MYMKIHAITIH anagpl, COHbIH casiiapblHaH 6ap > MbIC OpbIHAAPLI
MeH M”Haii K3CINOPHbIHbIH MHPaK \PbIbIMbIH CaKTan Kanagbl.

TYViiH ce3nep: ra3 XaHe M/ Hall KeH OpblHapbl, KabaTTbl Cynap, CMpeK MUKpOK¥pamaactap, MaHrbiinak
TybGen.
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