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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 area 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.

Keywords: Zharkent depression, Chundzha-Dubensky protrusion, sedimentary cover, geothermal field.

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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Figure 1 — Scheme of well locations which produced definition temperature of rocks
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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 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.

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).
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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 area 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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Figure 6 — Thermo of logging diagrams by wells Dubun raising Figure 7 — Thermo of logging diagrams
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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 field, 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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B. /1. Bausos, C. M. Kan, III. I'. Kypmanranunesa

TOO «MHcTutyT ruaporeosory u reodkonorud uM. Y. M. Axmencadunay», Anmarsl, Kazaxcran

TEOTEPMUYECKOE MOJIE OCAJJOYHOT'O YEXJIA
YYHKA-TYBYHCKOI'O BBICTYIIA
(KAPKEHTCKAS BITAJIMHA)

AnHoTanus. [IpoBeneH aHanu3 pe3yabTaTOB I€OTEPMUUECKUX MCCIEIOBAHMN BOJOHOCHBIX TOPU30HTOB HHXKE
MOJIOIIBEl HEUTPAJIbHOTO cJod. VICXOMHBIM MaTepuanoM Uil T'€OTePMHUYECKHX HCCIEOBAHUHN SIBISIIMCH TEPMO-
rpaMMBl, CHSITBIE 110 CKBa)KWHAM B UHTepBaiie riryOuH ot 20 M 110 3a60s (3000 m). [TokazaHo, 4TO B LI€IIOM HOPMAJb-
HOE€ paclpeeneHne re0TepMUIECcKOro o 1o mioma u JKapkeHTcKoil aenpeccun Hapymaercs B npeaenax JlyOyH-
CKOTO ITOJJHATHUSI aHOMAJIEHO BBICOKMMH €r0 3HAYCHUSIMH. AHOMAJINSI HMEET aCHMMETPUYHYI0 (opMy, BEITSIHYTYIO B
IIMPOTHOM HAaNpaBJICHUH Ha TpoTsokeHuH Oosiee 100 kM. 3amajgHoil rpaHULEd ee SBISIFOTCS Topbl ByryTTel m
Topaiirslp, Ha BOCTOKE OHA 3aKpbIBae€TCs B pailoHe rocynapcTseHHol rpanuis ¢ KHP.

AHanm3 TreoTepMHYECKOT0 MPOQUIIS, TPOXOSIIETO B KPECT MIPOCTUPAHUS TEPMOAHOMAIINH, TTOKa3bIBACT, YTO B
Ipezenax 30H TeKTOHHYECKHX HapyLIICHUH MIMPOTHOTO MPOCTHPAHMS HAOIIOAAIOTCS BOCXOASAIINE TOTOKH IITyOWH-
HBIX THJIPOTEPM BIUIOTH JI0 IPUIIOBEPXHOCTHBIX 30H. J{e1aeTcst BBIBOJI, UTO B TEOTEPMUYECKOM MOJIE€ THAPOTE€0JIOTH-
YECKH aKTUBHBIC PA3JIOMbI JOJDKHBI MPOSBIATHCS HE MOHOTOHHO BBICOKMMHM 3HAYEHUSIMHM T€OTEPMHUYECKUX IIapa-
METPOB, KaK J0 CHX IIOp CUHTAJIOCH, 4 BHITSIHYTBIMU aHOMAIIMSIMU IIEPEMEHHOTO 3HaKa.

KiroueBbie cioBa: JKapkentckas Bnagnna, YyHmka-/[yOyHCKHI BBICTYII, OCAJ0YHBIA Y€X0JI, TEOTEPMUIECKOE
noJe.

CrtpykTypHOe mosokeHue KapKeHTCKON NempeccHu cpelu CKIIaauaThiXx coopykeHuil CeBepHOro
Tsup-llans, reomopdonoruueckue M KIMMaTHYECKHE OCOOCHHOCTH pailoHa, HaJW4dhe B paspese
0CaZ0YHOr0 YeXJia MOLIHBIX TOJI IECYAHBIX OTJIOKEHUH 00YyCIOBWIIN CYLIECTBOBAHHUE 3/1€Ch KPYIIHOTO
apTe3naHcKoro dacceifHa, UMEIOIIero 3aMKHYThIH THIAPOANHAMUYECKUN pexxuM [1,2].

TemmnepaTypa MopoJl 3aBUCUT OT IK30T€HHBIX (KIMMAaTHUYECKUX) M HHIOTEHHBIX (I€0I0r0-TeKTOHU-
94ecKoro) pakTopoB, COUYETaHUE KOTOPHIX M 00yCIaBINBAET FT€OTEPMUUECKYIO 30HATIBHOCTD 36MHBIX HEIp.

Ce3oHHBIE KOJNEOAHMS TEMIIEPAaTypbl OXBATHIBAIOT JIMIIL BEPXHHE BOJOHOCHBIE TOPH3OHTHI, HE
MPOCIIEKUBASICH TITy0Xe HEHTPAILHOTO CIIOs, T/Ie TeMIepaTypa mopox mocrosHHa. [1o TaHHBIM peXuM-
HBIX HaONFONeHUH, mpoBeaeHHbIX B 1968—1969 rr. B XKapkentckoii nenpeccun, Kan M.C. BBISIBHI 3aBH-
CHUMOCTb IJIyOWH 3aJIeraHusi HEWTPalIbHOIO CJIO0s OT penbeda, KIMMATHUYECKUX U I'MIPOANHAMUYECKUX
¢daxTopoB [3]. B menom, mo mepe mpoABHXKEHUS OT OOPTOBBIX HYacTel BIAJWHBI K IIEHTPY TITyOHHA
3aJieraHus MOJAOIIBBI HEHTpaIbHOTo cios yMeHbiaercs oT 50 no 20 M, a TemnepaTypa Bo3pacraeT ot 11
no0 13° C.

HcxoausiM MaTepuasaoM Uil TEOTEPMUYECKHX HMCCIeOBAaHUM HIDKE MOAOIIBBI HEUTPAJIHHOTO CIIOS
SBJISUTUCH TEPMOTPAMMBI, CHATBIE IO CKBa)KMHAM B MHTepBaie riryouH ot 20 M 1o 3ab60s (3000 M) (pucy-
HOK 1).

B nenomM HopManbHOE pacrnpe/iesieHde T€0TepMUUYECKOro MoJjsl 1mo miomanau KapkeHTcko aemnpec-
CUM Hapymaercs B mpeaenax JlyOyHCKOro MogHsTHS aHOMAJIbHO BRICOKUMH €r0 3HAYCHUSMH (PUCYHOK 2).

B napeBHuxX cTpykTypax mnaneosoiickoro ¢ynmamenta JlyOyHCKOH 30HBI, HCHBITABIIMX CHIIBHOE
BJIMSHUE HEOTEKTOHMYECKHX IBIDKEHHM, OTMEYAeTCs 3HauuTenbHas AnepeHInans reoTepMUIecKUX
nokaszateneil. B pesynbraTe KpymHBIX MOABMXKEK OTIAENIBHBIX OJIOKOB IO CHCTEME TEKTOHHUYECKUX pas-
PBIBOB 00pa3zoBasiach T€OTEPMUYECKas aHOMAJIHS, CBSI3aHHAs C Pa3rpy3KOol MOJ3EMHBIX BOJ|, BEIHOCSIINX
MAacChl Teria ¢ OOJIBIINX TITyOHH.

AHOManus UMeeT aCUMMETPUYHYIO (OpPMY, BBITSHYTYIO B IIHPOTHOM HANpaBI€HUU HA MPOTHKEHUH
6omnee 100 kM. 3amagHoii rpaHuLei ee SBIAIOTCS ropbl byryTel n Topaiirelp, Ha BOCTOKE OHA 3aKphIBAETCSI
B pailone rocynapctBeHHoM rpanuubl ¢ KHP. C ceBepa u 1ora aHomManus OrpaHUYMBAETCS TEKTOHHU-
YECKMMHU HapyIICHUAMH, KOTOpbIE, CKOPEE BCEro, SIBJLSIIOTCSA U CTPYKTYpHbIMU rpaHunamu JlyOyHCKoro
BBICTYyTIA.

B nenrpanbHOil yacTH (Kymose) TepMoaHOMaluy, B paiione 1. JlyOyH, BETHUUHBI T€OTEPMUYECKOTO
IpafMieHTa UMEIOT MaKCHMAIbHBIC IS BCEil CTPYKTYpHI 3HaueHus, mocturas 5,8-6,0 °C/100 m (pucy-
HOK 2).
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PI/ICyHOK 1 — Cxema PacnojioKEHUA CKBAXKUH, B KOTOPBIX MPOMU3BOAWIIOCH OITPEACIICHUE TEMIIEPATYPhI IOPOJI
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1 — ckBaXkuHa, B KOTOPOIl NPOBOJMIINCH 3aMepPbl TEMIIEPATyphl, CIpaBa OT 3HaKa- 3HAYCHHUE T€OTEPMHUUYECKOTO IpaJUeHTa,
°C/100 M; 2 — M30JIMHKMH TeOTEPMHUYECKOrO rpaauenta, °C/100 M; 3 — TeKTOHMYIECKHE HAPYIUEHHs; 4 — BBIXOMbI MANE030HCKUX
HOPOJ HA IHEBHYIO OBEPXHOCTH; 5 — JIMHUS THAPOr€OTEPMHUYECKOr0 NPOGHIIS

Pucynok 2 — I'eorepMuyeckas kapTa 10>kHOU yacTu JKapKeHTCKON BIIaqUHBI
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B 3anamHO# wacTu cTpyKTyphl Habmromaercss OOJbIIas MPOrpeTOCTh MOPOJI, 37eCh 3HAUEHUsS Tpa-
JIUeHTa HaXoJATcs B nipeaenax 4,4-4,7 °C/100 M, TIOYTH HE M3MCHSSICH IO BCEH IIJIOIIAIH.

B BocTOUHOH uyacTH TepMOaHOMANMH HaOJIOJAcTCsl MOCTENIEHHOE CHIDKEHUE rpaiueHTa ot 4,6 10
2,5 °C/100 m.

B ceBepHOM U 10)KHOM HampasieHud oT JlyOyHCKOH 30HBI, IPU YIAEHHH OT MECT pPa3rpy3Ku MOJ-
3EMHBIX BOJI, HAOTIONAETCS PE3KOE CHIDKEHHE Te0TEPMHIYECKOro rpafnenta 1o 2- 2,5 °C/100 m.

TemmnepaTtypa mopon Ha riybuHe cpe3a 500 M moka3piBaeT MPOEKLHUIO TEMIIEPATYpPHOTO MOJS Ha
rIyOWHY B Mpeneiax BeICTyNa (PUCYHOK 3).
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[Ipu aHanmM3e TepMOKAPOTAKHBIX AUAarpaMM CKBAKHH BBISIBJICHBI CIIEAYIOIINE 3aKOHOMEPHOCTH.

TemmneparypHble KpUBBIC CKBa)KHUH, PACIIOJIOKCHHBIX B 30HaX pa3ioMoB (CKBakwHBI 291, 38m, 371
U Jp.), UMEIOT BBITYKJIBIH XapakTep, YTO CBHUJETENbCTBYET O BEPTUKAIHHOM JBIKEHUH MOA3EMHBIX BOJ
M0 TEKTOHWYECKUM HapymeHusM B JlyOyHckoi 30He. M TONBKO B MPUIOBEPXHOCTHOM 4acTH pa3pesa, Ha
rryoune 180-200 M, THAPOTEPMBI PaCTEKAIOTCS B XOPOIIO MPOHUIAEMBIE YETBEPTUYHBIE OTIIOKEHUS
(pucyHOK 4).

Jpyroii xapakTep MMEIOT TEMIIEpaTypHble KpUBbIE CKBaXXHH, PACIOJIOXEHHBIX BHE 30H TEKTOHH-
YEeCKHX HapylleHUH. 31ech HaONoHaeTcsl MOCTENCHHOE IMOBBIMICHUE TEeMIepaTrypsl ¢ IiyOMHO# (ckBa-
*uHBI 111, 30T 1 11p.), 9TO TOBOPHT O CTAIIIOHAPHOM I€OTEPMUIECKOM PEIKUME ITHX 30H (PUCYHOK 4).

U, HakoHel, TpeTHi BUA TEMIIEPATypHBIX KPUBBIX, HAOIIONAEMBIi Ha UCCIelyeMOH TUIOIAAN, IMEET
B BEpXHEHW 4YacTH BOTHYTHIN XapakTep (ckBaxkuHbl 19m, 5m, 9m u 1p.). AHamu3 TUAPOTEOIOTHYECKOMN
00CTaHOBKH TOKAa3bIBAET, YTO 3TO XapaKTEPHO Ul CKBAXKHH, PACIOIOKEHHBIX B IPEATNoaaraeMoi obsac-
TH MIUTaHUS, B paiioHe 1. YyHmKa, U CBUIETENBCTBYET O CHJIBHOM OXJIQXAAIONIEM BO3JIEHCTBUH MOI3EM-
HBIX BOJI Ha OKpY>KaroIlue OTIOXKEHUS (PHCYHOK 5, 6).

TemmnepaTtypHoe moisie BHe 30HB UyHmxa-/yOyHCKOTO MOAHATHS MMEET MHOW XapakTep. 31ech Ha-
OsrofaeTcsi HOpMaJIbHOE IMOBBIIICHUE TEMIEPaTypbl OCAIOYHBIX MOPOJ C IIyOMHOM, BILIOTH O Iajeo-
30HcKoro gyHmaaMenTa (pUCYHOK 7).

AHanu3upysi TeOTEPMUYECKUI NPOodUIb, NPOXOAIIIUI B KPECT NPOCTUPAHUS TEPMOAHOMAIHH (pH-
CYHOK 8), MOXHO BHMJIETb, YTO B IPEAENaX 30H TEKTOHWYECKUX HAPyIICHUH IIUPOTHOTO HMPOCTUPAHUS
HaAOJI0JAI0TCS BOCXOSAIINE IIOTOKH MNTYOUHHBIX THAPOTEPM BILIOTH IO MIPUITOBEPXHOCTHBIX 30H.

BcnencrBue OU3BIOHKTUBOB Pas3iiOMBl MPEACTABISIIOT COO0I CpaBHUTENBHO XOPOLIO MPOHHULIAEMYIO
30HY, YTO MOATBEP)KIAETCSI aHOMAIBHBIMU IIOTOKAaMH Tellisl HaJl HUMH. B cMbIcie TerioMaccomnepeHoca
PasiioM YIOBJIETBOPUTEIHHO MOJCTUPYETCS IIIACTOBOM CUCTEMOM, MTOCTABICHHON BEPTUKAIBHO [7].

B reorepmuueckoM mose ruApOreoJoTHYeCKH aKTHBHBIE Pa3OMbI JOJKHBI MPOSBIATHCS HE MOHO-
TOHHO BBICOKMMH 3HaUYEHHUSMHU I'€OTEPMHUUIECCKHX MTapaMeTPOB, KaK A0 CHX MOP CUUTANIOCh, @ BHITSHYTHIMH
AQHOMAJISIMU [IEPEMEHHOTO 3HaKa.

Takum 00pa3zoM, pas3ioMBbl MPOSIBIAIOTCS B T€OTEPMHUYECKOM IIOJIE HE TOJOXKHUTEIHHBIMH aHOMa-
JHUSIMU, KaK 10 CHX HOP CUUTAJIOCh, a LIETIOYKOH aHOMaJIMii IEPEeMEHHOTO 3HaKa, BO BCSIKOM CIIy4dae, €ciH
OHM THIPOTECOJIOTHICCKN aKTUBHHI [8].

Paznuums TemmepaTypHOTo TMoJid, NMPUCYILIHME TEM WIM HHBIM T'eOJOTHYEeCKUM CTPYKTypam, IIO-
BUIMMOMY, PaclpoCTPaHSAIOTCS Ha BCIO 36MHYIO KOpY.

Ha Konbckom momyocTpoBe B mpeenax MEpBOro KHJIOMETpa HAOIIOAaNNCh OYE€Hb HU3KUE TEMIIe-
patypsl — Ha rny6une 800 M Beero okosno 10°C. B Kobekoii ckBaXHHE TeMieparypa Ha riryouHe 7200 M
nocruraer 120°C, uto yKka3blBaeT Ha 3aMETHOE YBEIHUECHHE TEOTEPMHUUECKOr0 IPAIHEHTa C TTyOHHOI [9].
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Pucynok 5 — TepMokapoTaXHbIE AUArpaMMBI II0 CKBaXHHAM JlyOyHCKOTO MOJHATHS
(obyacTh MUTaHUS BOJOHOCHBIX TOPH30HTOB)
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Pucynok 6 — TepMokapoTaxXxHbIe AUATPaAMMBI
10 cKkBaknuHaM J[yOyHCKOTO MOAHSATHS
(obmacTh MUTaHUS BOJOHOCHBIX TOPH30OHTOB)

Pucynok 7 — TepMoKkapoTaXHbIe AUATPAMMBI
IIyOOKUX CKBaYKHH LICHTPAJIBHON YacTn
JKapkeHTCKO# BiaAnHbBI
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1 — TepMOH3OTHIICHI OCaTO4YHBIX TI0po, °C; 2 — BAIyHHO-TAICIHUKOBbIE OTIOKEHHUS C TIECUAHBIM 3aIIOJHUTENEM; 3 — TIIMHBI
C MQJIOMOLIHBIMH IIPOCJIOSMH TIECKOB U BAIYHHO-TAJICYHUKOB; 4 — IJIMHBI C JIMH3aMH [ECKOB M IPOCIOSIMH NECUYaHHKOB; 5 — Hec-
KU U [IECUaHUKH; 6 — TIIMHBI aPTUIUIUTONOI00HbIE C PEIKUMH IIPOCIIOAMH AJICBPOJIMTOB, aJIEBPUTOB U NIECYAHUKOB; 7 — IECYAHUKH
pa3HO3epHUCTHIE; 8 — Ty(oleCYaHUKH, Ty(HOKOHTIOMEpATHI

Pucynok 8 — I'eorepmuueckuii pa3pes LeHTpaabHOM yacTH YyHmka-/lyOyHckoi TepmoaHoManuu 1o JuHud B-T'
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Jlns BBIABICHUS TMPHU3HAKOB FOBCHWJIBHOTO TMHMTAHHWS COBPEMEHHBIX THUIAPOTEPMANBHBIX CHCTEM
HEOOXO0IMMO, TIPEXK/IE BCETO, YCTAHOBHTH, Kakue (PakTopsl MOTYT O0YCIIOBUTh HATPEBAHUE JAHHOW BOJIO-
HOCHO#M cucTeMbl. JIji1 3TOr0 HaJ0 OLEHUTH 00JIACTh (hOPMHUPOBAHMS THUAPOTEPMAILHOW CHUCTEMBI U
TEIUIOBYIO MOIIHOCTh BCEX €€ 0YaroB pasrpy3ku. Takas OlleHKa MOKa3bIBAaET, UYTO TEIUIOBBIC MapaMeTpPhl
A30THBIX, METAHOBBIX M YTJICKUCIBIX THAPOTEPM MOTYT OBITH OOECIHEUCHBI MPH ChEME YacTH PETHO-
HaJHHOTO KOHIYKTHBHOTO TEIIOBOTO mmoToka [10-12].
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B. . Bsuios, C. M. Kan, III. I'. Kypmanrainesa
«Y. M. AxmencaduH aTbIHIAFBI THAPOTEOJIOTUs JKoHE reodkosorust uHCTUTYTh» JKIIC, Anmarsl, Kazakcran
IOHXbI-IYBYH HIOKBICBIHBIH INOTI'THAI KYHJIAFBIHBIH TEOTEPMAJIJIBI OPICI

Annotanusi. belitapan xa0arTelH TaOaHBIHAH TOMEH CYJIbl JAEHIEIDKHUEKTIH reoTepMaibl 3epTTeysep HOTH-
JKeJlepiHe Tayay >KYpri3iireH. ¥HrpIMa OOWBIHIIA aJIbIHFAH TepMOrpamMmaiap, SFHH TepeHJIIK apaybirbl 20 M-geH
bacran 3000 M KeH)kapra JEiiH TeoTepMalabl 3epTTeyJiep VIIiH OacTamKbl MANiMET OOJBIN TaObutambl. JKapkeHT
TOKBIPAYBIHBIH ayNaHBl OOWBIHIIA TE€OTEPMAIBl OPICTIH Kalmbl AYphIC Tapamysl JyOyH KeTepiliMiHiH IIeTiHe
KAaJIIbl 3aH/IBUIBIKTAH aybITKbIFAH )KOFapbl MOHIH/IE Oy3buTybl KepceTinreH. Anomanus 100 KM-JieH aca KallbIKThIKTa
eHJIiK OarbITTa CO3bUIFaH yitjecimMci3 miuminal 6osbin keiareH. OHbIH 0aThIC HIeKapachl byrbIThl sxoHe TopaiFsip Tay-
Japbl OOJIBIT TaObLIab], IBIFEICHIHAA 01 KXP MeMieKkeTTik mekapachbHbIH ayAaHbIMEH IIeKTeIe .

EHIiK CO3BUIBIN KAaTKAH TCKTOHUKAIBIK OY3bUTy aiMaKTapbIHBIH HICTIHIC, OTIEI TePMOAHOMAIUSIHBIH CO3bI-
Jybl, TEOTEPMUSIIBIK KECKIHIHIH TalJayblH/Ia, JKOFapbl alMaKkKa JIeiiH TepeH MIPOTEpMHIH aTla arblHbl OaiiKasa-
TBIHBIFBI KOpceTiieni. KopbIThIHIBIIAN Kelle, TeoTepMall/ibl ©picTe THIPOre0IOTHsUIBIK OEICeH I )KapbUIbIMIap, OChI
KYHI'€ JIeHiH reoTepMaiblK KOpPCETKIIITEp/iH >KOFapbl MoHIHIH Oalikaimybsl OipKesiki emec, JereHMeH aybICHalibl
OeNTiHIH aHOMAJTUSCHI CO3BUTFaH OOJIBINT KeTyi KepekK.

Tyiiin ce3nep: XKapkeHT oifbichl, ILlorkbI-/IyOyH IOKBICHI, MIOTIHI KYH/AAK, TeOTepMaIbl epic.
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