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GEOTHERMAL FIELD SEDIMENTARY COVER
CHUNDZHA-DUBUN PROTRUSION (ZHARKENT DEPRESSION)

Abstract. Conducted analysis results of geothermal researches aquifer below the base neutral layer. The star-
ting material for geothermal research were thermograms, taken by wells in the depth interval from 20 m to slaughte-
ring (3000 m). It is shown that in general, normal distribution of the geothermal field by areca Zharkent depression
disturbed within Dubun raising his anomaly high values. Anomaly has asymmetrical shape elongated in latitudinal
direction on for over 100 km. Western boundary its are mountains Bugutty and Toraigyr, in the east it is closed in the
region state border with China.

An analysis of geothermic profile, extending in the cross stretch thermal anomaly shows that within the zones
of tectonic disturbances latitudinal stretch observed ascending flows deep fluid up to near-surface zone. It is conclu-
ded that in geothermic field hydrogeological active faults should be shown not monotonically high values of geother-
mic parameters as until now it was thought and stretched anomalies of variable sign.
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Structural position Zharkent depression among folded structures of the Northern Tien Shan, geo-
morphological and climatic features of the area, availability in sectional the sedimentary cover of thick
strata sandy sediments have caused existence here of a large artesian basin, having a closed hydrodynamic
regime [1, 2].

Temperature of rocks depends on exogenous (climate) and endogenous (geological and tectonic)
factors, combination of which causes geothermal and zoning of the Earth's bowels.

The seasonal variations in temperature cover only upper aquifers without tracing deeper of neutral
layer, where temperature of rocks is constant.

According to data regime observations conducted in 1968-69 yy. in Zharkent depression Kan M.S.
has revealed dependence depth of occurrence neutral layer from relief, climate and hydrodynamic factors
[3]. In general, as one moves from of bead portions to the center depressions depth of occurrence soles of
neutral layer decreases from 50 to 20 m and temperature increases from 11 to 13°C.

The starting material for geothermal research were thermograms, taken by wells in the depth interval
from 20 m to slaughtering (3000 m) (figure 1).

In general normal distribution of geothermal field by areas Zharkent depression disturbed within
Dubun raising anomalous high its values (figure 2).

In the ancient structures of the Paleozoic basement Dubun zone had experienced strong influence of
neotectonic movements, was considerable differentiation of geothermic parameters. As a result large
movements of individual blocks on system of tectonic fractures was formed geothermic anomaly
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associated with discharge of groundwater, carrying masses heat from great depths. Anomaly has
asymmetrical shape elongated in the east-west direction for over 100 km. The western boundary it are
mountains Bugutty and Toraigyr, in the east it is closed in the region of state border with China. From the
north and south of anomaly is limited to tectonic dislocations, which are likely to be and structural
boundaries Dubun protrusion.
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1 — well, which were conducted measurements of temperature, right from sign value of geothermal gradient, °C/100 m;
2 —isolines geothermal gradient, °C/100 m; 3 — tectonic faults; 4 — exposures of Paleozoic rocks onto day surface; 5 — line of hyd-

rogeothermic profile.
Figure 2 — Geothermal map of the southern part Zharkent depressions
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In the ancient structures of the Paleozoic basement Dubun zone had experienced strong influence of
neotectonic movements, was considerable differentiation of geothermic parameters. As a result large
movements of individual blocks on system of tectonic fractures was formed geothermic anomaly asso-
ciated with discharge of groundwater, carrying masses heat from great depths. Anomaly has asymmetrical
shape clongated in the east-west direction for over 100 km. The western boundary it are mountains
Bugutty and Toraigyr, in the cast it is closed in the region of state border with China. From the north and
south of anomaly is limited to tectonic dislocations, which are likely to be and structural boundaries
Dubun protrusion.

In the central part (dome) thermal anomaly in the region of v. Dubun, quantities geothermal gradient
have maximum for whole structure values, reaching 5,8-6,0°C/100 m (figure 2).

In the western part of the structure is observed a great warm up rocks, there is a gradient values are
within 4,4-4,7°C/100 m, almost unchanged over the whole area.

In the eastern part of the thermal anomaly is observed gradual decrease of the gradient of 4,6 to
2,5°C/100 m.

In the northern and south of Dubun zone, as the distance from places unloading groundwater, there
has been sharp decline the geothermal gradient of 2,0 to 2,5°C/100 m.

The temperature of rocks at the depth of 500 m the cut shows projection of the temperature field to a
depth within the protrusion (figure 3).
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1 — well, in which carried determination temperature, at the mark - value of temperature °C, 2 — tectonic faults, 3 — isohypses
temperature rocks

Figure 3 — Temperature of rocks at the cut depth of 500 m

When analyzing thermo of logging diagrams wells identified the following regularities.

Temperatures curves of wells located in the fault zones (wells 29p, 38p, 37p and others) have convex
character, indicating that the vertical motion of groundwater on the tectonic faults in Dubun zone. Only
near-surface part of section, at the depth of 180-200 m, hydrothermal vents conveyed over in good pene-
trable quaternary sediments (figure 4).

Another character have temperature curves wells located outside the zones of tectonic disturbances.
There is observed gradual increase temperature with depth (wells 1p, 30p and others), which indicates
stationary geothermic regime of these zones (figure 4).




Hszeecmua Hayuonaneroil akaoemuu nayx Pecnybnuxu Kasaxcman

10 14 18 22 2 30 32 TC

2001

300

400

500

600

700
H,m

Figure 4 — Thermo of logging diagrams by wells central part of Dubun raising

Finally the third type of temperature curves observed at the study areas has in the upper part concave
character (wells 19p, 5p, 9p and others). Analysis of hydrogeological conditions shows that it is typical for
wells located in an alleged arca of nutrition, in the region v. Chundzha and evidence of the strong cooling
effect groundwaters on surrounding sediments (figures 5, 6).

The temperature field outside the zone Chundzha-Dubun raising has a different character. There is
observed normal increase temperature of sedimentary rocks with depth up to Paleozoic basement (figure 7).

Analyzing geothermic profile extending into the cross trending thermal anomaly (figure 8), can be
seen that within the zones of tectonic disturbances are observed latitudinal trending ascending flows deep
fluid up to near-surface zone. As a result of disjunctives faults constitute comparatively well penetrable
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Figure 5 — Thermo of logging diagrams by wells Dubun raising (area power supply aquifers)
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1 — thermo isohypses sedimentary rocks, °C; 2 — boulder and pebble sediments with sandy filler; 3 — clays with thin inter-
beds sands and boulder-pebble; 4 — clays with lenses of sands and interbeds sandstones; 5 — sands and sandstones; 6 — clays
argyle-lithosimilar with occasional interbeds of aleurolites, aleurites and sandstones; 7 — sandstones inequigranular; 8 — tuff sands-
tones, tuff conglomerates.

Figure 8 — Geothermal section of central part of Chundzha-Dubun thermo anomaly by line B-G
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zone that is confirmed by anomalous flows of helium over them. In the sense of heat and mass transfer
faults satisfactorily modeled by formation system assigned vertically [7].

In the geothermic field hydrogeological active faults must appear not monotonically high values of
geothermic parameters as until now it was thought, elongated anomalies of variable sign.

Thus, faults are manifested in geothermic field not positive anomalies, as until now it was considered
and chain anomalies variable sign in any case, if they are hydrogeological active [8].

Differences of temperature ficld, inherent one or another geological structures, apparently are
distributed to the entire earth crust.

On the Kola peninsula within the first kilometer were observed very low temperatures - at the depth
of 800 m all about 10° C. In the Kola well temperature at the depth of 7200 m reaches 120°C, indicating
on the marked increase geothermic gradient with depth [9].

To identify signs of juvenile feeding of modern hydrothermal systems is necessary, first of all estab-
lish, what factors may cause heating given the aquifer system. For this is necessary estimate the range
formation of hydrothermal system and heating capacity of all its hearths unloading. Such assessment
shows that thermal parameters of nitrogen, methane and carbon dioxide hydrothermal fluids can be
provided when removing part of regional conductive heat flow [10-12].
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TOO «MHCTHTYT IHAPOIEOJIOTH U reoskoyorud uM. Y. M. Axmencaduna», Ammarsl, Kazaxcran

I'EOTEPMHUYECKOE IOJIE OCAJJOYHOI'O YEXJIA
YYH/KA-TYBYHCKOT'O BEICTYIIA
(KAPKEHTCKASI BITAJTTHA)

Annoranust. [IpoBeaeH aHantu3 pe3yIbTaTOB TCOTEPMUYECKUX HCCICAOBAHUN BOJOHOCHBIX TOPH30HTOB HIDKE
MOJOIIBbI HEUTPANbHOTrO c0s. MCXOmHBIM MaTepuanoM A IE€OTEPMHYECKUX MCCICIOBAHUH SABIATHCH TEPMO-
IPaMMBI, CHATBIC IO CKBAKMHAM B MHTEpBase riryouH o1 20 M 10 3a604 (3000 m). [TokaszaHo, 4TO B IIEIOM HOPMAITb-
HOE PacTpeCICHHUE TEOTePMHIIECKOTO O IO IuIommau JKapkeHTCKOM Aenpeccuy Hapymaercs B mpeaenax JyOyH-
CKOTO TMOJHATHSI AHOMAIBHO BBICOKMMHE €TI0 3HAYCHHUAMH. AHOMAJIHI MMEET ACHMMETPHIHYIO ()OPMY, BHITAHYTYIO B
IIMPOTHOM HANPABICHUH Ha MPOTsokeHMH Oonee 100 kM. 3amagHOW TpaHULCH €€ ABLTOTCA TOpsl ByryTTHl M
Topaiirsip, Ha BOCTOKE OHA 3aKPBIBACTCS B paOHE rocyapcTeeHHoM rpanust ¢ KHP.

AHanmm3 reoTepMUYIECKOTO MPOPIILL, MPOXOMIETO B KPECT MPOCTUPAHMS TEPMOAHOMAJIHY, MTOKA3BIBACT, UTO B
npeaenax 30H TEKTOHHYECCKUX HAPYHICHHH MHUPOTHOTO NMPOCTHUPAHHWS HAOTIOAAOTCS BOCXOIAINHME MOTOKH ITyOMH-
HBIX THAPOTEPM BILIOTH JO MPUIIOBEPXHOCTHBIX 30H. JleTaeTcs BBIBOA, YTO B ICOTEPMHUUYECKOM IIOJIE THAPOTEOIOTH-
YECKH AKTUBHBIC PA3JIOMBI JOJDKHBI IPOABIATHCA HE MOHOTOHHO BBICOKMMH 3HAUCHUSAMM I€OTCPMHUYECCKUX Iapa-
METPOB, KaK J0 CHX IIOP CUUTAJIOCh, a BBITAHY THIMH AHOMATHAMH NEPEMEHHOTO 3HAKA.

KmoueBsie cioBa: XKapkentckaa BnaauHa, UyHmka-/lyOyHCKHH BBICTYIL, OCAJOYHBIN YEXOJI, TEOTCPMHUUCCKOC
noJye.

CrpykrypHoe monoxenue JKapKCHTCKOHW ACHPECCHH CPEAH CKIaguaTeix coopykeHuil CeepHOro
Taup-1llans, reomopdonoruyeckue M KIUMATHYCCKHES OCOOCHHOCTH paifoHa, HAIWYHME B Paspese
0CAIOYHOTO YEXJIa MOIIHBIX TOJI MECYAHBIX OTIOXKCHHH 0OYCIOBIIH CYIIECTBOBAHHE 316Ch KPYITHOTO
apTe3naHCKOro OacceiHa, UMCIOLICTO 3aMKHY THIH THAPOANHAMHYCCKUH pexxuM [1,2].

Temnepatypa MOpPOA 3aBUCHT OT HK30TCHHBIX (KIMMATHYCCKUX) U SHAOTCHHBIX (TCOJIOrO-TCKTOHH-
YeCKOr0) (PaKTOPOB, COUCTAHUE KOTOPBIX H 00YCIaBIHBACT ICOTCPMHUUICCKYIO 30HANPHOCT 3¢MHBIX HEAP.

Ce3oHHBIE KONEOAHHMA TEMIICPATYPhl OXBATHIBAIOT JIMINb BEPXHHE BOJOHOCHBIE TOPH3OHTHI, HE
MPOCIICIKUBAICH TIYOKE HCHTPAIBHOIO CIOS, IAC TEMIICpaTypa mopox moctosHHA. Ilo maHHBIM pexuM-
HBIX HAOMrOACHHH, mpoBeaeHHBIX B 1968—1969 rr. B XKapkenrckoit nenpeccnn, Kan M.C. BbiaBun 3aBu-
CHMOCTh TIyOWH 3aJICTAHHS HECHTPATIBHOTO CIOS OT penbe(da, KIMMATHYCCKUX M THAPOIMHAMHUCCKHX
daxropos [3]. B memoMm, mo Mepe mMpOABIKCHHS OT OOPTOBBIX HYACTCH BMNAAWHBI K LCHTPY TiIyOWHA
3aJeraHus MOJOIIBH HEUTPAIBHOTrO c10s yMeHbaeTed oT 50 g0 20 M, a Temmepartypa Bo3pacraet oT 11
10 13°C.

HcxomupivM MaTepuanoM A8 T€OTEPMUYECKUX HCCIEAOBAHHU HIDKE MOJOLIBBI HEHTPAIBHOTO CIIOA
SBISIUCh TCPMOTPAMMBI, CHATBHIC IO CKBXXMHAM B MHTCpBase riayoun ot 20 M 1o 3a6os (3000 m) (pucy-
HOK 1).

B menom HOpManbHOE pacnpeAcIcHUE TEOTEPMHYECKOTO IO IO Iuromann KapKeHTCKOH aenpec-
CHHM HapyuracTcs B mpeaenax JlyOyHCKOro mogHATHs aHOMAaJIbHO BHICOKMMH €T0 3HAUCHUSIMU (PUCYHOK 2).

B npeBHmx crpykrypax mnaneosoiickoro ¢ynmaveHTa JIyOyHCKOU 30HBI, HCHBITABIINX CIJIBHOC
BIHSHHEC HCOTCKTOHWYCCKHX ABIDKCHHH, OTMEYACTCS 3HAUMTEIbHAA AUGPEPSHIHALMS FeOTSPMHUCCKUX
nokaszaresncii. B pesynmpraTe KpyMHBIX MOABHIKEK OTACIBHBIX OJOKOB MO CHCTEME TCKTOHHYCCKHX pas-
PBIBOB 00pPa30BaNach reOTCPMHUUCCKAsT AaHOMAJIHS, CBSI3AHHAS C PA3TPy3KOH MOJ3CMHBIX BOJ, BBIHOCSIIHX
MAacChI TeILIa ¢ OOMBINUX TTyOUH.

AHOMaHA UMEET aCHMMETPHYHYIO (POPMY, BRITAHYTYIO B IIUPOTHOM HAIPABICHUH HA MPOTSHKCHUH
6onee 100 xm. 3amaaHol rpanuiei ce sBFOTCS ropel ByryTer u Topalirelp, Ha BOCTOKE OHA 3aKPBIBACTCS
B paiione rocyaapcreennoii rpanunbl ¢ KHP. C ceBepa u rora aHoMmausi OrpaHHYUBACTCS TCKTOHU-
YECKMMH HAPYILICHUSAMH, KOTOPBIC, CKOpPEe BCETrO, ABIIOTCA M CTPYKTYPHBIMH IpaHuiamu JIyGyHCKOro
BBICTYIIA.

B nenTpanpHOM yacTH (KYIOJe) TePMOAHOMATNH, B paiioHe 0. JlyOyH, BEIHYHHEI TCOTCPMUUCCKOTO
rPaIMEHTa MMEIOT MAKCHMATBHBIC AT BCEH CTPYKTYpH 3HaueHHs, gocturas 5,8-6.0 °C/100 M (pucy-
HOK 2).
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Pucynok 1 — CxeMa pacTionoKeHHs CKBa)KHH, B KOTOPBIX IIPOM3BO/IIIOCH OTIPE/IelIeHHE TeMIIepaTy PhI ITOPOJ

7 4
/ *2,16 / N

23 )

0296 373 /‘ \
p. Mn 2371

4,0

i ¥
/ / 1;12,43 04,47
/__

4.25 g'y“'q"(a 04,43

E 4

. 296 1 4.2‘2 X< 3 4 o—a—t—o—o—0 5
Q_/ B r

1 — ckBaxuHA, B KOTOPOI IPOBOJIITHCH 3aMePhl TEMIIEPATYPBL, CIIPaBa OT 3HAKa- 3HAUCHHE TeOTECPMITUECKOTO TPA/IICHTA,
°C/100 »; 2 — m30omMHME TeoTepMIdeckoro rpaguenta, °C/100 M, 3 — TeKTOHUYCCKHE HAPYIICHHS, 4 — BBIXO/BI [TAJIC030MCKIX
TIOPOJT Ha JTHEBHYIO TIOBEPXHOCTB; 5 — JIUHUS THAPOT€OTEPMUIECKOTO PODIIIT

Pucynok 2 — I'eotepmudeckast kapra 10HOU YacTH JKapKeHTCKON BIIaIUHBI
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B 3amagHO¥ wacTu CTPYKTYpbl HaOIrOAAcTCsi OONbIIAsT MPOTPETOCTh MOPOJ, 3ACCh 3HAYCHUS rpa-
JUMeHTa HaxoaTcs B npeaenax 4,4-4,7 °C/100 M, mouTH He U3MEHSISCH 110 BCEH MIOMAIH.

B BocTOUHOM wacTu TepMOaHOMAIMKM HAOIIOAACTCS MOCTCTICHHOS CHIDKCHHE rpaaucHTa oT 4,6 10
2,5 °C/100 wm.

B cesepHOM M 10kHOM HampasieHHH OT JIlyOVHCKOH 30HBI, IPH VAQICHHH OT MECT Pasrpy3KH MOI-
3EMHBIX BOJ, HAOTIONAETCA PE3KOE CHUMKEHHE TE0TEPMHIUECKOro rpaauenTa 1o 2- 2,5 °C/100 m.

Temmneparypa nopox Ha rayouHe cpe3a 500 M MOKa3bIBACT MPOCKIMIO TEMIICPATYPHOTO IMOJS HA
rIyOHHY B IpEAciax BBICTYIA (PUCYHOK 3).

|
025'5'—'—-,_ 25 ‘

p. Unn 25 o % N\

1 — cxBaXkWHA, B KOTOPOH
IIPOM3BOTAIIOCH OIIPe/ICTICHHUE
TeMIIepaTypHl, y 3HaKa —
3HayeHMe TeMiepaTypeL, °C;
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Ipu anamu3e TEPMOKAPOTAKHBIX AHATPAMM CKBAKHH BBISABJICHBI CIICIYIOMNE 3aKOHOMEPHOCTH.

TemmepaTypHbIC KPUBBIC CKBAXKHH, PACIONI0KEHHBIX B 30HAX pa3noMoB (ckBakuubl 291, 38m, 370
H Jp.), IMCIOT BBIMYKJIBIH XapaKTep, UTO CBHACTEIBCTBYET O BEPTHKATBHOM ABIDKCHHHU ITOJ3EMHBIX BOJ
0 TCKTOHUYICCKUM HapyumeHusM B JlyOyHCKOH 30H¢. M TONBKO B IPHIOBEPXHOCTHOM YacTy pa3pesa, Ha
rayouse 180-200 M, ruapoTepMBI PACTEKAIOTCS B XOPOLIO IPOHHLIACMBIC HYCTBEPTHUHBIC OTIIOKCHUS
(pucyHoxk 4).

Jpyroii xapakTep HMEIOT TCMICPATYPHBIC KPHBHIC CKBAKUH, PACIIOJIOKCHHBIX BHE 30H TEKTOHHU-
YECKUX HapYIICHHU. 3[4eCh HAOMIOJACTCSl IOCTCIICHHOEC IOBBILICHHUE TEMIIEPATYphl ¢ TiIyOMHOM (CKBa-
skuHbl 111, 30m 1 1p.), 9TO TOBOPUT O CTALIOHAPHOM IEOTEPMHUUCCKOM PEIKUME ITHX 30H (PHUCYHOK 4).

W, Hakorel, TpeTHil BUA TEMIICPATyPHBIX KPUBBIX, HAOIIOJACMBIH HA HCCIICAYEMOH IUIOIIAIH, HMECT
B BCPXHCH 4YacTH BOTHYTHIH Xapakrep (ckBaxwuHbl 19m, 5m, 9m um ap.). AHamu3 rHAPOreoIOrHUecKoit
0OCTAHOBKH ITOKA3BIBACT, YTO 3TO XAPAKTCPHO A CKBAXKHH, PACIIONIOKCHHBIX B IIPEANoIaracMoi obmac-
TH TIUTaHAA, B palioHe I. YyHIKa, B CBHACTEIBCTBYET O CHIIBHOM OXJIAXKTAIOMIEM BO3ACHCTBHH MOA3EM-
HBIX BOJ] HA OKPY’KAFOIIUC OTIOKCHUS (PUCYHOK 5, 6).

Temmneparyproe mone BHE 30HbI UyHmka-/lyOyHCKOro MOAHATHS MMEET HHOHW Xapakrep. 3Aech Ha-
OII0ACTCSl HOPMANIBHOE TOBBIIICHUE TEMIICPATYPhl OCAAOYHBIX MOPOX C IIIyOHHOMH, BIUIOTH OO Manco-
30HCKOr0 yHAAMEHTA (PUCYHOK 7).

AHanmuzupys reoTepMUUeCKui npodHIIb, MPOXOMIIIUN B KPECT MPOCTUPAHUS TEPMOoaHOManuu (pu-
CYHOK 8), MOXKHO BHJCTb, YTO B IPEJAE/Iax 30H TCKTOHHYCCKHUX HAPYLICHWI IIHPOTHOrO MPOCTHUPAHHS
HAOMIOAAIOTCS BOCXOSIIME TOTOKK TIyOHHHBIX THAPOTEPM BILIOTh 0 IMPUIOBSPXHOCTHBIX 30H.

BeneacTBue AM3BIOHKTUBOB PAa3IoOMbl MPEACTABILIIOT COOOH CPaBHHUTEIBHO XOPOLIO MPOHHLIACMYIO
30HY, YTO HMOATBEPKAACTCA AHOMATBHBIMHU ITOTOKAMHE TeTHs HAX HUMH. B cMbIcne TemomaccomepeHoca
Pa3IoOM yAOBICTBOPUTEIEHO MOACTHUPYETCS INTACTOBOM CHCTEMOM, MMOCTABICHHOH BEPTUKATBHO [7].

B reorepmuteckoM TONE THAPOTEOIOTHICCKH AKTUBHBIE PA3IOMBI JODKHBEI MPOSBIATHCS HE MOHO-
TOHHO BBICOKHMH 3HAYUCHUAMH I'COTCPMHUYUCCKUX MapaMCTPOB, KaK A0 CHUX MOP CHYUTAJIOCH, a BBITAHYTBIMUA
AHOMAJIMSMHU IIEPEMCHHOTO 3HaKa.

Taxum 00pa3oM, pa3ioMsl MPOSBIAIOTCS B ICOTCPMHUYCCKOM IOJC HE IMOJOKUTCIBHBIMH aHOMA-
JMAMHY, KaK JO CHX HOP CYHUTAIOCH, a HEMOYKOW aHOMAIHH MEPEMEHHOTO 3HAKA, BO BCAKOM CIIydac, €CITH
OHH THAPOTCOTOTHIECKH AKTHUBHEI [§].

Paznuumsa TeMmepaTypHOro MO, NMPUCYIINE TEM HIM HHBIM TE€OJOTHYECKHM CTPYKTypaMm, IO-
BUAUMOMY, PACIPOCTPAHSIIOTCS HA BCIO 3EMHYIO KOPY.

Ha KonbckoM momyocTpoBe B mpeAeiax HEPBOTO KIJIOMETpa HAOMIOZAINCh OUCHb HU3KHE TCMITC-
parypsl — Ha ray6use 800 M Beero okono 10°C. B Komsckoii ckBauHe TemmepaTypa Ha riayouse 7200 m
nocturaer 120°C, 4To yKka3sIBacT HA 3aMETHOE YBEIHMUCHHE TEOTEPMHUECKOrO TPAIHEHTA C Ty OHHOIM [9].
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Pucynok 5 — TepMokapoTaKHbIE [UarpaMMbI 10 CKBaXUHaM JIy OYHCKOTO TIOTHSTHS
(061acTh MUTaHUS BOJJOHOCHBIX TOPU30HTOB)
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Pucynok 6 — TepMokapoTakHbie UarpaMMbl Pucynox 7 — TepmokapoTakHbIe TUarpaMMbl
110 cKBakuHaM J[yOyHCKOTO TI0THATHS IIyOOKHX CKBaKUH IIEHTPAIIBHOMN YacTh
(o0macTh TUTaHUS BOJJOHOCHBIX TOPU30HTORB ) JKapkeHTCcKoH BIIaMHBI
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1 — TEpPMOM3OTHIICH OCATOUHBIX TIOPO, °C; 2 — BATYHHO-TAJIEYHUKOBBIE OTIOKEHHS C TIECUAHBIM 3aIlONTHUTEIEM, 3 — TIIAHBI
¢ MAJIOMOIIIHBIMH TIPOCIIOSIMH TIECKOB U BATYHHO-T'ATEYHUKOB; 4 — TIIMHEBI C JIMH3aMH TIECKOB U IIPOCIIOSMH [IECUaHUKOB;, 5 — I1ec-
KU Y TIECYaHUKI, 6 — TIIMHBI apTWIIUTOIIOOOHBIE ¢ PEeKUMI IIPOCTIOSMI aTIEBPOIUTOB, ATIEBPUTOB M IIECUAHHUKOB; 7 — IIECUaHUKH
Pa3HO3epHUCTHIE, 8 — Ty HOIIECUAHHKY, TY POKOHITIOMEPATHI

Pucynok 8 — 'eoTepMuueckuit paspes leHTpatbHo# yacTi UyHaxka-/[yOyHCKoM TepmMoaHOMaIiy 110 TMHUU B-I"




Hzeecmus Hayuonansnoit akademuu nayx Pecnybnuxu Kazaxeman

Jns BBISBICHMS NPU3HAKOB FOBEHWIBHOTO IIMTAaHMS COBPEMEHHBIX T'HIPOTEPMATBHBIX CHCTEM
HEO0OXOIUMO, MPEXKIE BCETO, YCTAHOBHUTH, Kakue (PaKTOPHl MOTYT 0OYCIOBUTh HArPEBAaHHUE AAHHOU BOJO-
HOCHOH cucTeMbl. [l 3TOro Hajo OUECHUTH 001acTh (HOPMHPOBAHHUS THAPOTCPMATBHOW CHCTEMBI H
TEIUIOBYIO MOIHOCTb BCEX €€ O4YaroB pasrpy3ku. Takas OLICHKA MOKA3bIBACT, YTO TEILIOBBIC MApaMETPEI
Q30THBIX, METAHOBBIX U VIJIEKHCIBIX THAPOTEPM MOTYT OBITH OOECIICUCHBI MPH CHEME HYACTU PETHO-
HAJIbHOTO KOHAYKTHUBHOTO TEILIOBOTO ToToka [10-12].
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B. 1. Bsiior, C. M. Kan, IIL. I'. Kypmanraimesa
«Y. M. AxmeacaduH aTeIHAAFHI THAPOTCOIOTHS YKOHE Te03KoIorH HHCTHTYTHD JKIIIC, Anmatsr, Kazakctan
IMOHXbI-AIYBYH IOKbICBIHBIH INOI'THAI KYHJIAFBIHBIH TEOTEPMAJIJIbI OPICI

Annoramusi. befirapan kabaTTeiH Ta0AHBIHAH TOMCH CYJIBI ACHTCIHIKHCKTIH TCOTEPMAIIBI 3¢PTTCYIC) HOTH-
JKEJIEPIHE TaJAAy KYPri3uireH. ¥HFbiMa OOMBIHINA ANbIHFAH TEPMOIpaMMAalap, SFHU TEPEHAIK apaibEbl 20 M-IEH
Oacranm 3000 M KeHKapra ACHIH TeOTCPMAIAbI 3CPTTEYICP YINIH OACTAamKbl MOMIMET OOJbIm TaOblIambl. JKapkeHT
TOKBIPAYBIHBIH ayJaHbl OOHBIHIIA TeOTEPMANIbI OPICTIH >Kambl AyphIC Tapanybl JlyOVH KeTepiTiMiHIH IICTiHIC
>KaJIITb] 3aHABLIBIKTAH Ay BITKBIFAH )KOFAPBI MOHIHC OY3bUTyBI KepceTinreH. AroMamsa 100 KM-IeH aca KaIIbIKTHIKTA
SHIK OaFbITTa CO3BUTFAH YHIeciMci3 mimiHai 6obin kenreH. OHbIH 0aThic mekapachl ByreITel xkoHe TopalFbp Tay-
JapsI OOJIBIN TaObLIAABI, MILIFBICHIHAA 071 KXP MEMIICKETTIK [EKapaChIHbIH ay AAHBIMEH IMEKTEIC 1.

EHOiK CO3BLIBIT KATKAH TCKTOHUKAIBIK OY3bLTYy aMAKTApPBIHBIH MICTiHAC, OTICT TCPMOAHOMAITMSHBIH CO3BI-
JyBI, TCOTEPMILUIBIK KECKIHIHIH TaINaybIHAA, SKOFaphl aiMaKKa ACHIH TepeH T'MAPOTCPMHIH aTHa arblHBI OaliKaa-
TBIHJBIFBI KopceTineai. KopeIThIHABLIAN KeTe, Te0TEPMAIbI 6PiCTE THAPOreOIOT HAIBIK OCICCH1 KAPBUIBIMAAD, OCHI
KYHIC JCHIH TCOTCPMAIBIK KOPCCTKIMITCPAiH >KOFAphl MOHIHIH OaiKadybl OipKEIKi eMeC, JCTCHMCH AaybICTIAIIbI
OcnriHIiH AHOMAJTHACHI CO3BLTFAH OOJIBIN KEJyi KEPeK.

Tyiiin cesnep: KapkeHrt oiibichl, [IoHKbI-/lyOyH MOKBICHI, IOTIHIL KYHAAK, TEOTEPMAIIbI 6pic.




